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Abutments,  Concrete,  Cost S2,     92 

Air  Compressors,  Portable,  Comparison 510 

Portable  for  Street  Work US 

Air  Pipes,  Friction  in 549 

Alkali  Water,  Concrete,  Action 52 

American  Association  for  Highway  Improve- 
ment     506 

American  Road  Builders'  Association 416 

American    Society    of     Municipal     Improve- 
ments        283 

American    Street    and     Interurban     Railway 

Association     2S3 

Aqueduct,    Catskill,    Hudson   River   Company  356 

Catskill,    Mixing    Plant,    Traveling 496 

Wallkill    Pressure    Tunnel 410 

Arch    Centers     201 

Arches,   Concrete 50,   51.  158.  222,  451 

Automobile     Testing    Track 527 


Ballasting,     Gravel.     Cost 95 

Beams,  Wooden,  Bending  Movements,  Table  76 

Bitumens,   Soluble,   Determination,   Methods.  4 

Ductility    Testing    Machine 61 

Tests,  Standard,  Am.  Soc.  Test.  Mat 63 

Blasting.   Detonators   426 

Explosives,    Selection.    Methods 74 

Wet    Ground     351 

Blueprint    Paper,    Recipe    for 301 

Bonus  System  of  Paying  Labor 165 

Borings,     Test.     Catskill    Aqueduct,    Hudson 

River  Crossing   356 

Test,   Ohio  River 426 

Breakwaters,   Concrete,   Examples 1S2 

Bridges,    Abutments,    Concrete 82,  92 

Arch,  Concrete,  Auckland,  New  Zealand..  158 

Concrete,    Construction    Methods 200 

Medina,   N.    T 51 

Mizen    Head,    Ireland 451 

Rocky   River,   Cleveland,    0 222 

McKinley.    St.    Louis 517 

Road,  Weight  and  Speed  of  Vehicles 189 

Brickwork,  Building  Costs 424 

Efflorescence,    Prevention    469 

Buckets,   Concrete,    Shaft   Lining 354 

Buildings,     Btrickwork     Costs 424 

Concrete  Construction  Methods,   Combined 

Unit   and   Monolithic 90 

Fireproof,    Construction,    I'.iOV 351 

Masonry,  Costs  ^^'- 

Size   and   Cost.   Relations  Between 132 

Steel   Skeleton,  Rust  of 301 

Bureau    of    Mines 1''4 

Bureau  of  Public  Efficiency,  Chicago 113 


Cable   Grip,   Dredge   Lines 

Cableways.    Efficiency    Record 

Embankment   Construction    from 

Skip   Dumping   Device 

Canals,   Drainage,    Stockton,    Cal 

New  York  Barge  Bank  Sloping  Dredge 

Bridge    Conveyor    Excavator 

Cofferdam    Construction    

Cost    Keeping    System 

Dam,    Rubble    Concrete 

Dredging.   Cost   218, 

Earth  Excavation 57,  267,  359, 

Locks,    Siphon    

Sheet    Pile    Driver .■ 

Siphon    Spillways    

Panama    

Excavation  Costs   

Excavation,  Increase  

Facing   Culebra   Cut 

.Hydraulic  Giant  and  Dredge  Plant 

Lock  Work 24,  45,  495, 

Plant   Salvage    

Progress  of  Work,   1909-10 

Quarry   and   Crusher  Plants 

Spillways.    Gatun    

Steam    Shovels,    Records 24,    74, 

Sag-Calumet,   Chicago    

Car   Lubrication,   Cost 

Cars,  Mucking,  North  River  Tunnels 

Passenger,    Cost    

Repairs,  Cost  194, 

Tunnel   Lining   Segment 

Caulking    Tool,    Pneumatic 

Cement  Bags,  Salvage,  Panama  Canal 

Extravagance  in  Using 

Slag,  Use  as  Substitute  for  Portland 

Centers,   Arch,   Concrete 

Arch,   Deflection   in  Steel 

Traveling  for  Tunnel 

Wedges  for  Lowering 

Channeling.  New  York  Barge  Canal,  Cost... 

Chanute,    Octave    

Chicago  Bureau  of  Public  Efficiency....' 

Chiseling   Concrete,    Cost ^^   

Chutes,  Depositing  for  Concrete.    

City   Planning 

Civil   Service,   Efficiency  Division,   Chicago. . 

Coilerdams,   Annular  Sump  for 

Types,  New  York  Barge  Canal 

Column  Head  Reinforcement,  Unusual 

Columns,  Concrete,  Tests 

Wooden,    Safe   Load    Table 

Commission   Government.   Evolution  of 

Compass.   Pocket    

Concrete   Abutments    82, 

Alkali   Water,   Action 


209 
130 

58 
421 

57 
421 
451 
221 
208 
242 
262 
461 
114 
428 
265 

70 
501 

89 
552 
268 
521 
543 
453 
524 
544 
245 
1 
490 

75 
215 
492 

76 
509 
543 
157 
160 
223 
227 
232 
225 
458 
472 
113 
231 
2 

480 

445 

200 

221 

400 

48 

77 

399 

104 

92 


A'luedurls    490 

Arches    ...; SO,   51,   158.   222,  451 

Automobile    Testing   Track 527 

Blocks 330 

Breakwater     182 

Bridges.  Arch 51,  158,  200,  222,  451 

Buildings     ' 911 

Channel  Lining   206 

Chiseling  Cost    231 

Chuting   2.  264,  285 

Columns,  Tests  46 

Conduit,    Irrigation    202 

Core  Wall  for  Dam 71 

Core    Wall,    Hollow 134 

Cube  Tests   51 

Culverts    93 

Cyclopean   at   Gatun 147 

Dams    147,  220,  242 

Disintegration 46 

Finishing,  Methods 241,  247,  355.  361 

Floors ' 1. 229 

Flume    .." 441 

Footings   134.  282 

Forms  (see  Forms). 

Frosts.  Effects  of 448 

Jetty    18! 

Locks    24,  45,   114,   154.  495,  498.  521 

Marine   Structures    181 

Measuring.  Chicago  Rules 425.  494 

Mixing   Plants    264,  424.  496 

Painting  Methods   29 

Piles    428 

Pile  Shell    72 

Reservoir   Wall    291 

Ritalnlng   Walls    245,  473 

Roofs    377 

Sea  Walls  159,  180 

Sea  Water.  Effect.  Tests 51.  52,  199 

Sewage,  Action    52 

Sewers    29 

Shaft   LInlntr  352 

Sodium   Silicate,   Effect 3 

Strcnsth,  Sodium  Silicate,  Effect S 

Swimming    Pool    379 

Tanks    29,  465 

Tests,  Repeated  Load "3 

Transporting.   Improved   M>lhods 199 

Tunnel   Lining   .  2 

Tunnels    229 

Viaducts    244 

Waterproofing  (see  Waterproofing). 

Wa'.er  Tower   284 

Conduits.  Cast  Iron,  Syracuse  Water-Works  482 

Concr'-e    for   Irrigation 202 

Electr:  .   Waterproofing   Methods 27 

Contractors'  Opportunities   1 

Organization.  Ashokan   Reservoir  Work...  329 
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109 


399 

241 

19 


Contracts,    Standardizing.    Xew    York   City. 

Contract  Work  and  Day  Labor  Work,  Cana 
dian  Cities   

Co-ordination,    Lesson    in 

Cost  Keeping  Systems.  Charles  Cranford... 
Montezuma  Mines.   Costa  Rica 235 

Cost   Keeping    Systems,    New     York     Barge 

Canal     208 

Orange    Construction    Co 560 

Panama  Canal   563 


Steel   Erection 


440 


Stores  Department,   Street   Railway 490 


Costs,    Abutments,    Concrete. 
Ballasting,  Gravel 


92 
95 

Brick  Rattler    1*5 

424 
355 


58 

56 

360 

529 

508 


Brickwork    

Brush   Finish,   Concrete 

Buildings,     Brickwork     *24 

Carpenter   Labor    526 

Masonry     '-^ 

Building   Services,    Operation    515 

Canal    Excavation    57 

Car   Barns,    Concrete    377 

Car    Lubrication    ■*'" 

Car  Repairs    l^*'  ^^^ 

Carpenter    Work.     Building 492 

Cars,    Passenger    215 

Cast  Iron  Pipe,   Laying 364 

Caulking    Gas    Mains 509 

Cliannel  Lining.  Concrete 210 

Chiseling    Concrete    • 231 

Chute  for   Concrete 3 

Chuting  Concrete  264,  285 

Cleaning  Weeds  from  Track 215 

Concrete  Hand  Mixing  vs.  Machine  Mixing  424 

Sewers,  Concrete  29 

Contract  vs.  Day  Labor 423 

Core  Wall,   Concrete '^1 

Cross-Ties,  Preserving  466 

Culverts,   Concrete   93 

Dam,  Concrete  243 

Dredging 218,  262,  429,  45S 

Drilling  Concrete  380 

Dust    Prevention    ; ^'' 

Earth  Excavation 7o,  268,  452,  501 

Embankment  Fill  from  Cableway 

Embankment,    Railway,    Raising 30, 

Field   Tower  Excavator 

Filter  Forms    

Filter   Operation    

Filters,   Ashes  and  Cinders  for 191 

Operation   ^^-^ 

Pittsburg.    Pa 580 

Floors,  Concrete   229,  424 

Flume,    Concrete    ''^l 

F'orms.   Traveling    247 

Gold   Dredging    H'' 

Granolithic   Finish    380 

Gutters.    Vitrified    Block 122 

Joints,   Sulphur  for  Sewer  Pipe 65 

Loading  Rail   H" 

Locks,  Concrete 495,  498,  521 

Locomotive.   Repairs 194,   468,  541 

Mail    Transportation    567 

Manholes,   Sewer   *S 

Masonry,    Building    492 

Metering   Water    4'1 

Overhead    Layouts,    Electric   Railway 335 

Pavement  Maintenance  121,  416 

Pavements,  Asphalt  Block 123 

Brick  -■— ' 

Concrete    1^^ 

Maintenance    125 

Vitrified  Block    123 

Paving.    Holyoke,    Mass 79 

Pier,  Timber    276 

Piles,  Jetting 22S 

Pipe    Laying    1" 

Rail   Braces,    Applying    193 

Rail    Joints,    Wrenching 193 

Rails,    Curving    193 

Renewing  192 

Unloading   12^ 

•    Railway  Electrification  132 

Refuse  Disposal    3S4 

Refuse  Incineration   2 1 8 

Reservoir  Concrete    558 

•Retaining    Walls,    Concrete 473 

Road  Repairing,   Macadam,   with   Tarvia..     80 

feeads    , 2 1 1 

Macadam    69,  430 

Preservation    1-1 

Repairing  Macadam    80 

Resurfacing     121.  361 


.501, 


.10, 


Tarring   

Rock   Channeling    

Jtock  Crusher,  Repair  Parts 

Rock  Excavation    

Roofs,   Concrete    

Sand    Blasting.    Concrete 

Sewage  Disposal    

Sewers    

Shaft   Lining,    Concrete 

Shaft  Sinking   

Sheet   Piling    

Slug   for   Ballasting 

Soil  Bearing  Power  Tests 

Spillway,    Gatun    

Spikes,  Tightening   

Stone  Quarrying  and   Crushing 

Stopping  Trains  

Street  Cleaning    

Street    Crossings,    Brick 

Substation,    Concrete    

Swimming    Pool,    Concrete 

Terracolio,    Dust    Preventive 

Tie    Plates,    Applying 

Ties,    Renewing    

Spacing    

Unloading   

Track,  Gaging 

Reconstruction    

Tracklaying  by  Machine 

Track   Surfacing    

Traction   Engine  Hauling 

Transporting  Pipe  by  Motor  Truck 

Trestles,    Railway,    Filling 

Tunnel    Lining,    Concrete 

Tunnels,   Rock 232,    423 

Water  Purification 274 

Well,   Dug    

Well  Lining.   Concrete 

Crane.  Home  Made  for  Erecting  Machinery 

Critic   Answered    

Cross  Ties.   Preservative  Processes 

Crushed  Stone,   Size  for  Roads 

Crushers,   Gyratory  and  Jaw  Compound 

Culverts,   Cast  Iron,   Pulling  Apart 

Concrete,   Cost    

Drainage  Areas  and  Waterways 


30 


460 
45S 
31 
524 
355 
360 
25 
108 
354 
297 
444 
74 
31 
544 
193 
524 
440 
79 
123 
378 
379 
79 
193 
126 
127 
126 
193 
215 
111 
83 
504 
216 
56 
2 
,  526 
,  291 
507 
507 
.   216 
.  157 
.   466 
.  215 
,   250 
.  373 
.     93 
.   S27 


Record   of  3%-in  Percussion 93 

Stoping  42 , 

Dust   Prevention   Experiments,    U.    S.    OfBce 

Public  Roads   97,     98 


Dams,  Cellular  Concrete   

Concrete    

Core  Wall  Construction,  Moline,  111 

Earth,   Ashakan  Reservoir 

Gatun,    Filling    

Hollow   Concrete   Core  Wall 

Barren   Jack,    Australia 

Delta,  New  York  Barge  Canal 

Olive  Bridge,  New  York  Water  Supply 

Decimal  Scale  for  Construction  Work 

Depreciation  Relation  to  Gross  Earnings 

Cars,    Wooden    Passenger 

Railway  Equipment    

Water-Works,  Methods  of  Computing 

Derricks,    Pipe  Laying 

Fall   Blocks,  Device  to  Prevent  Twisting.. 

Foot  Block    

Skip    Dumping    Device 

Mast  Step   

Stiff-Leg,  Traveling  

Detonators,    Strong,   Necessity  for 

Dikes,  Ashakan  Reservoir. 

Gatun- Mindi,  Panama  Canal 

Permeable,    Protecting  Bridge   Pier 

Drafting  Chart  for  Recording  Progress 

Chart   for  Recording  Progress" 

Drawings,  Carrying,  Convenient  Method 

Dredges,  Bank  Sloping 

Gold.  Working  Costs 

Hydraulic,    Panama   Canal 

Hydraulic,    Record    

Gold  Operating  Records 

Lines,  Grip  for 

Dredging  Costs 218,  262, 

French  Guiana    

Drill  Bits,   Shaping  for  Stoping 

Drilling  Concrete  

Costs  

Shaft  Sinking.  Methods 

Portable  Outfit  for 

Tunnel.  Methods 138, 

Drills,  Air  Hammer.  Cutting  Timber  with... 

Hammer  for  Overhead  Stoping 

Piston   and  Hammer  Comparison 

Core  Prospecting  Methods 


519 
328 
71 
330 
550 
134 
220 
242 
328 
283 
136 
215 
193 
434 
10 
130 
202 
261 
260 
234 
426 
331 
131 
512 
111 
67 
130 
421 
117 
268 
302 
429 
209 
429 
458 
427 
380 
55 
411 
118 
162 
512 
142 
493 
379 


Earth   Excavation   Ashakan  Reservoir 

Bleeding  Method   

Bridge  Conveyor  Excavator 

Drag   Line    Excavator 57,268, 

Dredges    l".  218,  262, 

Elevating  Graders 

Field   Tower  Excavator 

Filling  from  Suspended  Track 

Filling  Gatun  Dam 

Grub  Bucket  Excavator 

Hydraulic  Giant  and  Dredge  Plant 

Panama  Canal  Costs 

Shoveling  into  Cars 

Steam   Shovel   

Efficiency,  Competition  Means  of  Promoting. 

Engineering  Precarious  Expedients 

Effiorescence  Prevention  on  Brickwork 

Engineers,  Licensing  

Engineers'  License  Laws,  States  Having..  15 
Excavators,  Bridge  Conveyor 

Drag  Line,  Field  Tower 

Drag  Line,  Records 

Explosions,    Selecting,   Methods 


Field   Tower  Excavator 

Fills,  Deep  Cableway  for  Making 

Filters,  Sewage,  Ashes  and  Cinders,  Cost 

Operation  Costs  

Pittsburg,  Pa 

Floors,    Concrete,    Cost 229, 

"Dusting,"  Prevention   

Flat  Slab,   Computation ■ 

Flat   Slabs,   Tests 

Flat    Slab,    Computation 376,    569, 

Flying  Machine   

Foot  Block,  Derrick 

Footings,  Concrete,  Design 134, 

Forms,  Aqueduct,  Steel  Collapsible 

Forms,   Bridge  Piers 

Cellular  Viaduct 

Filters     

Lock  Wall,  Steel 

Lock,  Panama  Canal 

Nails,  Double  Headed 

Piles    

Sewer    14> 

Shaft  Lining   

Time  for  Removing  Sewer  Work 

Traveling,   Retaining  Wall 

Tunnel   Tuvert    

Tunnel  Lining   140. 

Tunnel.  Side  Walls 

Water  Tower    

Foundations.   Boston   Store,   Chicago 

Curbed   Well,    Hoisting  Machine 

Repairing,  Undermined  by  Tunnel 

Friction,  Air  in  Pipes 


330 

379 

451 

360 

429 

267 

268 

58 

550 

266 

268 

501 

31 

74 

89 

86 

469 

1 

4,157 

451 

359 


74 


359 
58 
191 
482 
580 
424 
3 
376 
571 
575 
588 
202 
282 
497 
222 
244 
529 
500 
70 
29 
22S 
267 
352 

in 

245 
231 
163 
231 
284 
413 
413 
25S 
549 


G 

Garbage  Incineration,  Cost,  Specifications  for 

Determining    1" 

Garbage  Disposal  Canal  Zone,  Methods 275 

Gas  Mains,   Caulking,   Pneumatic  Hammer..  509 

Grade  Crossings,   Clearance  Heights 150 

Ground  Water,  Infiltration  into  Sewers 66 

Grouting  Natural  Soils  for  Foundations 545 

Grouting  Shaft   58i 

Gutters.  Vitrified  Block,  Costs 12? 

H 

Highway   Commissions,    States   Having 154 

Indiana  Engineering  Society 465 

Intake  Tunnels,  Structural  Details.  St.  Louis  129 

International  Road  Congress,  Conclusions 188 

Iron,  Corrosion  Tests 151 

L 

Labor.    Conservation    of 423 

Efficiency.  City  and  Contract 351 

Efficiency.  Decrease  in 119.  156 

Paying,  Bonus  System 1^5 
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Law,    Compensation    Proportionate    to    Per- 
formance    ^^" 

Workmen's  Compensation   179,  185 

League  of  American  Municipalities 55 

Levees,  Construction  on  Permeable  Soil.. Ill,  155 
Library,    Public    Service    Commission,    New 

York    19" 

Licensing  Engineers  1.     23 

Loading  Rail.  Methods  and  Costs 110 

Loads,  Eccentric  Effect,  Concrete  Columns..     46 

Repeated  Effect,  Concrete  Columns 4G 

Locks,  Gatun,  Concreting  Records 24,  45,  147 

Mirafiores,   Construction,  Progress 154 

Siphon,  New  York  Barge  Canal 114 

Locomotives,  Repairs.   Costs 194,  4';8,  514 

M 

Manhole  Cover  67 

Manhole  Top,  Exposed  Sewer 333 

Manholes,  Cost,  Louisville,  Ky 69 

Manifold.  Water  and  Air,  Combination 233 

Mast   Step,   Derrick 260 

Medal,  John  Fritz.  Award 471 

Molir  Tracks,  Handling  Steel  Pipe,  Cost 216 

Nails,  Double  Headed,  for  Formwork.. 29 

Noble,  Alfred  471 

P 

Painting  Concrete.  Methods 29 

Paints,  Protective,  Exposure  Tests 173 

Protective,  Tests  151 

Waterproofing  for  Concrete Ill 

Pavements,  Asphalt  Block,  Costs,  Baltimore, 

Md 123 

Asphalt  Block,   Maintenance   Costs 126 

Specifications    ' • 354 

Asphalt,  Limit  of  Repairs 431 

Maintenance  Costs   125 

Repairs,  High  Cost  in  Chicago 254 

Toronto,   Ont 460 

Bitu-Mass,  Indianapolis,  Ind 146 

Brick,  Cost,  Baltimore,  Md 122 

Crown,    Determination    155 

•Concrete    459 

Boise,    Idaho 16S 

Flushing  Under   Pressure 301 

Granite  Block,  Close  Jointed.  Grouted 431 

Oak  Joint  Filler 125 

Maintenance    l-'5 

Birmingham,  England 416 

Costs.   Baltimore,   Md 121 

Materials,  Relative  Values 270 

Water  Absorption   by  Various 146 

Relaying,   determining  Age  for 495 

Vitrified  Block,  Cost.  Baltimore,  Md 123 

Wood  Block,  Clay  Expansion  Joints 504 

Creosoted,    Specifications 327,  334 

Life,   Australia 504 

Tests   381 

Work  Preliminary  to  Construction,  Impor- 
tance    269 

Pier,  Scow  Loading,  New  York 16" 

Timber,  Cost   276 

Pile  Driver,  Sheet,  New  York  Barge  Canal..  42S 

Piles,   Concrete,  Bulb  Point 22S 

Concrete  Filling,    Cost 228 

Jetting.   Unusual   Method 221 

Shell,    Sectional   Steel ''2 

Types    1^^ 

Cutting  oft'  Submerged  Device  for 217 

Pipe.  Cast  Iron,  Syracuse  Water  Supply 483 

Water,  Laying.   Cost 1" 

Waterproofing    Passage    through    Concrete 

Wall    27 

Pipe  Joints,  Sewer,  Cement  Required  for l.il 

Pipelaying,  Cost,  Tuscaloosa.  Ala 433 

Pipes,   Air,  Friction  in 549 

Hook  for  Supporting 512 

Pitch,  Adhesive  Quality,  Testing  Machine...     32 

Power  Plants,  Valuation,  Street  Railway 280. 

Public  Works  Bureaus,  Continuation,  Lack  of  241 
Public  Works  Department,  Berlin,  Reorgani- 
zation      ^^' 

Pumps,  Double  Acting,  Improved 384 

Movable  Outfit  for  Lock  Excavation 231 

R 

Rail    Braces,    Applying.    Cost '■';; 

■Rail    Joints,    Wrenching,    Cost 'j*-;; 

E!ils,     Curving,    Costs 1^;^ 

Renewing,    Cost    of 1'^ 


Unloading    Costs    127 

Railways,    Ballasting.    Cost 95 

Electrification,    Costs     132 

Embankments.  Raising,  Cost .' 30.     SG 

Equipment   Depreciation   and   Renewal 1S3 

Grade   Crossings.    Clearance   Heights 150 

Management    471 

Material.  Supply  Trains,  Handling  Methods  417 

Track  Costs.   Articles  on 25 

Tracklaying,    Rapid    55 

Trestles,    Filling,    Cost 30.    56 

Trestles,    Stringer   Tests 39 

Valuation    263 

Valuation  Methods.   Michigan 517.  534 

Valuation,  Probable  Cost  for  United  Slates     89 

Values,    Appraised    in    Five    States 89 

Railways,  Electric  Apparatus.  Economic  Se- 
lection   436 

Electric,   Overhead   Layouts.   Unit   Costs..  336 

Tracks.    Concreting   424 

Valuation,    Chicago    Consolidated    Trac- 
tion  Co 263,    274,298 

Valuation.    Detroit.    Mich 1.    16.     34 

Valuation,   Wisconsin    491 

Refuse  Disposal,  American  Practice 384 

Processes,  Various  384 

Refuse  Incineration.   Costs,   Seattle.   Wash..  427 

Westmount,  Canada,   Cost 278 

Reinforcement,   Bond-Frlctlon-Reslstance    . .  400 
Reservoirs,  Ashokan,  Construction   Methods.  328 

Cleaning  Silt  from 282 

Concrete,  Novel  Form  of  Wall 291 

Reinforced  Concrete   558 

Storage.    New    York   Water   Supply   Com- 
mission      517 

Retaining  Walls.  Concreting  by  Chutes 264 

Design    ; 388,  444,  546 

Economics.    Plain   and     Reinforced     Con- 
crete      4'3 

Forms,   Traveling   245 

Formulas  for  Gravity 115 

Waterproofing  Methods   28 

River  Improvement,    Apalachlcola,    Florida..     57 
Roads.  Area  of  Cross-Sections,  Compulation.  154 

Binders,   Application,  Methods 7 

Binders,   Bituminous.   Characteristics 143 

Binders,   Carbo-Via,   Tests S 

Binders,  Concrete  Macadam.  Tests 9 

Binders,  Fairfield  Asphaltic  Cement.  Tests.       S 

Binders,    Glutrin,    Tests " 

Binders.   Gravel    Concrete.   Tests 9 

Binders,   Limestone  Concrete,  Tests 9 

Binders,  Liquid  Asphalt,  Tests. ._ 8 

Binders,    Pioneer    Asphalt,    Tests' 7 

Binders,   Standard  Asphalt,  Tests 7 

Binders,  Tarvia,  Tests 9 

Binders,  Tarvia  B,  Tests 8 

Binders,  Tarvia  X.  Tests 7 

Binders,  Tests,   Ohio " 

Binders.   Ugite,  Tests 8 

Binders,  Wadsworth  Macadam.  Tests 8 

Binders.   Water  Bound   Macadam,   Tests..       9 

Bitumen  and  Granite 481 

Bituminous  Macadam   505 

Bitumen    Soluble,    Determination,    Meth- 
ods   : 215 

Broken    Stone,    Size •'*'> 

Conclusions     of     the     International     Road 

Congress    ^** 

■     Concrete  Specifications    383 

Concrete,  Wayne  County,  Pa 459 

Construction  Plant.  Wayne  County.  Mich..  416 

Costs.   Experimental,  Ohio ' 

Cost,    Massachusetts,    1909 69 

Cuba,    Construction    Methods 80 

Direction  Posts  and  Warning  Signals 32 
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ROADS  AND   STREETS. 

A  Comparison  of  the  Specifications  for  Cre- 
osoted  Wood  Paving  Blocks  of  Fourteen  Ameri- 
can  Cities.— Eng.-Contg..  June   15,   1910.     1  p.. 

Gives  a  table  showing  the  requirements  speci- 
fied tor  wood  blocli  paving  in  14  of  the  larger 
cities  of  the  United  States.  The  text  com- 
ments on  and  explains  the  various  features  of 
the   table. 

The  Steam  Rolling  on  Roads,  and  the  Man- 
agement and  Care  of  Steam  Road  Rollers.— Eng. 
Contg.,  June  S,  1910.     3U  PP- 

This  is  an  excellent  article  on  British  prac- 
tice on  the  steam  rolling  of  roads,  methods  em- 
ployed by  a  number  of  road  engineers  are  de- 
scribed and  a  number  of   cost  data  are   given. 

English  Methods  and  Experience  in  Dust  Pre- 
vention and  Road  Preservation  and  in  the  Con- 
struction of  Tar  Bound  Roads.— Eng.-Contg., 
June   1,   1910.      3%   pp. 

This  article  outlines  the  general  practice  in 
dust  prevention  and  road  preservation  employed 
In  a  score  or  more  of  English  cities.  An  un- 
usually  valuable   symposium   of   practice. 

Bituminous  Macadam  in  State  Road  Con- 
struction Work  in  New  Jersey.— Eng.Contg., 
June   1,   1910.     %   P. 

Describes  in  a  general  way  the  methods  of  con- 
structing bituminous  macadam  roads  and  gives 
table  showing  the  constructing  process  of  such 
roads  constructed  in  the  state  of  New  Jersey 
in   1909. 

Groove  Wooden  Block  Pavement  for  a  6  Per 
Cent  Street  Grade.— Eng.-Contg.,   June  15,   1910. 

%   p. 

Describes  the  construction  of  a  special 
grooved  wooden  block  pavement  designed  for  a 
steep   grade. 

Comparative  Cost  of  Macadam  and  Stone 
Block  Pavements  at  Belfast,  Ireland. — Eng.- 
Contg.,   June  15,   1910.     %  P. 

This  article  is  chiefly  of  interest  tor  the'  cost 
figures  which  it  gives  of  stone  block  pavement 
of  various  constructions.  Data  are  given  of  the 
quantities  of  material  required  and  of  the  areas 
covered  by  one  ton  of  paving  blocks  of  various 
sizes. 

The  Patching  of  Macadamized  Roads  and  a 
Special  Type  of  Roller  for  Doing  the  Work.— 
E'ng.-Contg.,   June   15,   1910.      Vz   p. 

This  article  urges  the  desirability  of  sys- 
tematic patching  of  macadam  roads  and  'de- 
scribes the  special  type  of  roller  which  he  has 
used    for   patching   work. 

Concrete  Pavement  Construction  at  Mason 
City,    la.— Eng.-Contg.,   June   15,    1910.      %   p. 

Describes  the  method  ot  constructing  some 
6,000  sq.  yds.  ot  macadam  pavement  and  gives 
general   costs. 

Life  and  Cost  of  Maintenance  of  Wood  Block 
Pavement  at  Hampstead,  England.  —  Eng.- 
Contg..  June  29,   1910.     1%  pp. 

This  article  gives  data  on  the  construction 
and  maintenance  of  some  seven  miles  of  wood- 
en block  pavement.  A  table  is  given  showing 
the  area,  amount  of  pavement,  age,  first  cost, 
and  cost   of  repairs. 

Tar  Macadam  at  Mankato,  Minn. — Eng.- 
Contg.,  June  22,   1910.     %   p. 

Describes  the  construction  of  a  tar  macadam 
road,  gives  some  general  costs  and  presents  the 
analysis  and  results  ot  tests  of  the  tar  used. 

Dust  Prevention  by  the  Tarring  of  Road  with 
Oil  Gas  Tar.— Eng.-Contg.,  June  22,  1910,     %  p. 

Gives  the  composition  of  oil  tar  and  describes 
the  methods  employed  for  applying  this  tar  to 
prevent    dust. 

Mechanical  Road  Haulage  (Considered  Com- 
mercially.)— Eng.Contg.,   June   29,    1910.      \%   pp. 

Discusses  the  possibilities  of  mechanical  road 
haulage  and  gives  costs  ot  haulage  by  .various 
mechanical  motors.  An  unusually  good  article 
on  this  subject  but  relating  entirely  to  English 
practice. 

Notes  on  the  Influence  of  Tramways  on  Street 
Paving.— Eng.-Contg.,    June   29,    1910.      1%    pp. 

This  article  is  a  general  description  of  Eng- 
lish practice  in  the  construction  of  street  rail- 
way track  on  paved  streets.  The  IfiTflience  of 
track  construction  on  pavement  work  is  con- 
sidered. 

The  Maintenance  of  Trunk  Roads  In  Bedford- 
shire County,  Ireland. — Eng.-Contg.,  June  22, 
1910.     Vi   P. 

Describes    the    methods    of    maintaining    two 


macadam  roads  aggregating  some  28  miles  in 
length  in   Bedfordshire,   Ireland. 

Notfes  on  Road  and  Street  Work.— Eng.- 
Contg., June  22,   1910.     %  p. 

Gives  notes  on  tar  spraying  on  steep  grades 
and  prices  tor  paving  in  Iowa  cities. 

An  English  Formula  for  the  Camber  of 
"Hanging"    Roads.— Eng.-Contg.,   June  22,    1910. 

%   p.  . 

Gives  diagrams  and  formulas  tor  calculatmg 
the  camlier  of  hanging  roads.  The  formulae 
are  illustrated  by  examples. 

Road  Work  in  Newton,  Mass.— By  Edwin  H. 
Rogers.  Mun.  Jl.  &  Eng..  June  15,  1910.  "'^&  pp. 
Describes  the  methods  employed  at  Newton. 
Mass.,  in  the  use  of  oils,  emulsions  and  bitumi- 
nous dust  layens.  In  some  cases  different  makes 
of  asphaltic  oils  have  been  sprinkled  over  the 
surface  and  on  this  coarse  sand  or  gravel  has 
been  spread  evenly  on  the  street  in  a  layer 
just  thick   enough   to   cover  the   oil. 

Dust  Laying  in  St.  Paul.— By  C.  L.  Annan. 
Mun.  Jl.  &  Eng.,  June  15,   1910.     2%   pp. 

The  street  sprinkling  at  St.  Paul,  Minn.,  is 
conducted  by  the  Commissioner  ot  Public 
Works.  This  article  describes  the  organization 
ot  the  department,  the  method  of  assessing  the 
property  benefited  and  the  calculation  of 
assessment.  The  blanks  used  for  various  re- 
ports are   illustrated. 

Jefferson   Avenue    Improvement. — By  Frank  J. 

Hubbard.     Mun.  Jl.   &  Eng.,  June  15,  1910.     1  p. 

A    description    ot    the    methods    employed    in 

making    an    asphaltic    concrete    road    from    an 

impassable    sand   road. 

Dust  Laying  in  New  Bedford. — By  William  F. 
Williams.  Mun.  Jl.  &  Eng.,  June  15,  1910.  1  P. 
Describes  the  work  accomplished  last  year  in 
treating  the  macadam  streets  of  the  city  ■  with 
dustoline,  heavy  asplialt  oil  and  standard  road 
oil.  Data  on  the  cost  ot  the  work  are  included. 
Sand-Clay  Roads. — Mun.  Jl.  &  Eng.,  June  15, 
1910.     11/2   pp. 

An  abstract  of  circular  91  issued  by  the  U. 
S.  Office  of  Public  Roads,  describing  the  meth- 
ods employed  in  the  construction  ot  sand-clay 
roads  ip  the  Middle  West. 

Tar  Macadam  at  Poughkeepsie. — By  Robert  J. 
Harding.  Mun.  Jl.  &  Eng..  June  15,  1910.  IV2.  PP. 
Describes  the  construction  of  macadam  with 
bituminous  binder  at  Poughkeepsie,  N.  T.  In 
constructing  the  macadam  the  interstices  in  the 
two  courses  of  stone  were  filled  with  dried 
sand  to  within  about  %  in.  of  the  surface,  and 
were  then   covered  with  Tarvia. 

State  Supervision  of  Roads. — Mun.  Jl.  &  Eng.. 
June  15,   1910.     1  p. 

An  outline  of  the  work  accomplished  by  the 
Highway  Departments  or  Commissions  ot  a 
number  ot  states. 

Bituminous   Macadam    in    Knoxville. — By  S.  D. 
Newton.     Mun.  Jl.   &   Eng.,  June   15,   1910.     1  p. 
A   description   of  the   construction   ot  a   short 
experimental  section  ot  tar  macadam  at  Knox- 
ville,   Tenn. 

Meeting  of  the  Special  Committee  on  Bitumi- 
nous Materials. — Gd.  Rds.  Mag.,  June  1910.  5 
pp. 

An  abstract  on  the  progress  report  of  the 
committee  on  bituminous  material  tor  road  con- 
struction of  the  American  Society  ot  Civil  En- 
gineers. The  article  contains  much  valuable 
data  on  the  use  of  bituminous  materials. 

Road  Work  in  Rhode  Island. — Mun.  Jl.  & 
Eng.,  June  15,  1910.     1%  PP. 

Describes  the  work  ot  the  State  Board  ot 
Public  Roads  ot  Rhode  Island,  in  constructing 
plain  macadam,  bituminous  macadam,  gives 
methods  ot  doing  the  work,  and  sets  forth  the 
results  obtained. 

Present  Day  Bituminous  Road  Construction. — 
By  Herbert  C.  Poore.  Gd.  Rds.  Mag..  June, 
1910. 

During  the  years  1907,  1908  and  1909,  the 
bituminous  experimental  work  ot  the  Massa- 
chusetts Highway  Commission  were  carried  out 
under  the  supervision  of  Mr.  Poore.  In  this 
article  he  gives  methods  and  figures  obtained 
on  the  actual  work  in  Massachusetts,  specifica- 
tions for  the  various  methods  are  given  as  well 
as  methods  of  using  them.  Excellent  data  on 
the  cost  ot  constructing  bituminous  roadways, 
by  grouting,  by  hand  mixing  and  by  machine 
mixing   are   given,     .^n    excellent  article. 


Road   Treatment    in    Eastern    Massachusetts. — 

Mun,  Jl.  &  Eng.,  June  15,   1910.     8  pp. 

An  excellent  article  describing  the  road  treat- 
ment work  carried  out  by  the  Massachusetts 
Highway  Commission,  the  Metropolitan  Park 
Cemmission,  and  several  cities  in  Eastern  Mas- 
sachusetts. The  methods  of  making  the  various 
treatments  are  described  and  some  data  on  the 
cost    of   the   work  are   given. 

The  Ohio  Experimental  Roads  at  Columbus. — 
Gd.   Rds.   Mag.,   June,    1910.     2i4   pp. 

Descriptions  ot  the  construction  of  an  experi- 
mental road  by  the  State  Highway  Department 
ot  Ohio,  using  various  kinds  ot  binders  and 
wearing   surfaces. 

Road  Materials  and  Simple  Rules  for  Testing 
Them.— By  Austin  B.  Fletcher,  M.  Am.  Soc.  C. 
E.     Con.   Engr.,  June  16,  1910. 

A  paper  dealing  with  sand  and  clay,  gravel, 
rocks,  bituminous  materials,  refined  ta,r, 
asphaltic  oil,  and  oil  asphalt. 

SEWERS. 

Flushing  the  West  Branch  of  Bubbly  Creek, 
Chicago.— Eng.  Rec,  June  11,  1910.     1>4  pp. 

General  description  of  design  and  structural 
features  ot  reinforced  concrete  sewer,  sewer  in- 
take and  sewer  siphon  under  a  canal.  Some 
data  are   given   on   contractors'   methods. 

Details  of  the  Design  of  the  Sewers  of  Louis- 
ville,  Ky. — Eng.-Contg.,  June  15,  1910.     5%   pp. 

This  article  illustrates  in  great  detail  and 
describes  the  structural  features  of  the  new 
sewer  system  being  constructed  at  LiOuisville, 
Ky.  Typical  sections  are  shown  and  detail  draw- 
ings are  given  of  outlet  structures,  siphons, 
junction   chambers,    manlioles,    etc. 

The  New  Sewerage  System  of  Louisville,  Ky- 
— General  Description  of  the  System. — Eng.- 
Contg., June  8,  1910.     2%  pp. 

This  article  outlines  the  plan  of  a  new  sew- 
erage system  for  Louisville,  Ky.  A  map  is. 
shown  ot  the  new  sewers  and  organization  un- 
der wliich  the  work  is  being  done  is  described. 
General  Methods  of  Constructing  the  Louis- 
ville Sewers  with  Some  Data  on  Costs. — Eng.- 
Contg.,   June   22,   1910.      2%   pp. 

This  article  describes  the  general  methods  of 
construction  employed  in  constructing  the  large 
concrete  sewers  for  Louisville,  Ky.  Methods  of 
trenching,  tunneling  and  concreting  are  out- 
lined. Costs  are  given  ot  lining  a  concrete 
sewer  with  brick,  of  trenching  with  a  Potter 
machine,  mixing  and  placing  concrete  by  hand 
and   of  knocking  down  arch    forms. 

Methods  of  Constructing  2,723  Ft.  of  the 
Northwestern  Trunk  Sewer,  Louisville,  Ky., 
with  Some  Costs. — Eng.-Contg.,  June  29,  1910. 
1-3   pp. 

Describes  the  general  methods  of  constructing 
a  large  concrete  sewer  in  the  city  named.  Some 
costs  are  given  ot  trenching  and  ot  certain  por- 
tions of  the  concrete  work. 

The  Calumet  Sag  Channel  of  the  Chicago 
Drainage  Canal  Recommended  as  the  Best 
Means  of  Sewage  Disposal  for  the  Calumet  Dis- 
trict.—Eng.-Contg.,    June   29,    1910.      %    p. 

This  is  a  reprint  of  tlie  report  of  the  engi- 
neering committee  ot  the  Sanitary  District  of 
Chicago,  pointing  out  the  necessity  of  con- 
structing the  canal  named  to  purify  the  waters 
of  Calumet  L.ake  and   River. 

Typical  Structural  Details  of  Large  Concrete 
Sewer  Work  at  St.  Louis,  Mo.,  with  Some  Notes 
on  the  Specifications. — Eng.-Contg.,  June  29, 
1910.     \Vi  pp. 

Illustrates  cross-sections,  manholes  and  other 
structural  details  of  two  large  reinforced  con- 
crete sewers,  planned  to  be  constructed  in  St. 
Louis.  Extracts  from  the  specifications  are 
given. 

Sewage  Pumping  Plant  at  Woodside,  Long 
Island. — Eng.    Rec,   June   11.    1910.      %   p. 

Shows  section  of  pump  chamber  and  arrange- 
ment of  machinery  comprising  two  motor-driven 
centrifugal  pumps.  Methods  of  constructing 
and  waterproofing  the  underground  concrete 
pump    chamber  are    described. 

The  Leicester  Sewage  Disposal  Works. — Eng. 
Rec,  June  4,  1910.     2%  pp. 

General  description  ot  the  existing  plants  for 
sewage  disposal  at  the  city  named.  Analysis 
are  given  ot  crude  sewage  and  of  affluents  from, 
sedimentation  tanks,  bacteria  beds,  and  out- 
falls.     General   costs   ot  the  works  are  given. 
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Metropolitan  Sewage  Commission  Against  the 
Discharge  of  Treated  Passaic  Valley  Sewage 
into    New   York    Bay. — Eng.  News,   June  9,   1910. 

1  IJ. 

Reprint  of  the  report  of  this  special  commis- 
sion urging  sewers  and  advocating  action  for 
preventing  discliarge  of  sewage  into  New  York 
bay  from  New  Jersey  towns  as  proposed  by  the 
Passaic    Valley    Sewerage    Commission. 

New  Sewage  Experiment  Station  of  the 
Massachusetts  Institute  of  Technology. — By  C. 
E.  A.  Winslow  and  E.  B.  Phelps.  Eng.  News, 
June  2,   1910.     2U  pp. 

Describes  the  construction  and  equipment  of 
this  experiment  station  comprising  trickling 
filters,  septic  tank,  sand  filters,  sedimentation 
tanks  and  slate  contact  bed. 


Septic  Tank  and  Contact  Beds  for  Treating 
the  Sewage  of  Cherryvale,  Kan. — By  J.  S. 
Whorley.     Eng.   News,   June  30,   1910.     1%   pp. 

General  description  of  small  purification 
works  chiefly  interesting  for  description  given 
of  the  use  as  a  filtering  material  of  crushed 
refuse  from   zinc   smelting  retorts. 

Municipal  Works  in  Leigh-On-Sea. — Surveyor, 
June  3,   1910;   9  pp. 

The  principal  feature  of  interest  in  this  arti- 
cle is  a  description  of  the  method  of  sewage 
disposal.  The  city  originally  had  four  contact 
beds;  one  of  these  has  been  converted  into  tv;o 
settling  tanks;  two  others  have  been  retained 
to  act  as  single  contact  beds,  and  the  fourtli 
bed  has  been  converted  into  a  "Zonic  filter" — 
to  provide  further  treatment  for  the  effluent 
from  the  contact  beds.  The  •'Zonic  filter" 
consists  of  three  separate  zones  of  filter  ma- 
terial in  the  form  of  ridges  with  open  spaces 
between  them.  The  afliluent  undergoes  lateral 
filtration.  This  filter  has  been  in  operation  19 
months  and  has  given  good  satisfaction. 

Water  Purification  at  Lindsay.— Mun.  Jl.  & 
Eng.,  June  22,  1910.     2%  pp. 

A  report  of  tlie  Ontario  Board  of  Health  on 
the  water  purification  plant  of  the  city  of  Lind- 
say, Ont.  The  water  is  purified  by  ozone  on 
the  Howard-Bridge  system.  A  description  of 
the  plant  is  given. 

Meter  Testing  in  New  Orleans. — Mun.  Jl.  & 
Eiig.,  June  29,   1910.     2  pp. 

A  description  of  the  methods  employed  in 
testing  waters  for  the  new  municipal  water 
supply  of  New  Orleans.  About  12,000  meters 
were  tested  in  three  months.  A  description  is 
given  of  a  device  for  testing  ten  meters  at  once. 
Sulphur-Sand  Joints  in  Louisville. — llun.  Jl. 
&  Eng.,   June   29.   1910.  ♦  1  p. 

Describes  the  methods  employed  in  using  sul- 
phur-sand joints  for  small  sanitary  sewers  at 
Louisville.    Ky. 

Sewage  Pumping  Appliances. — By  George  T. 
Hammond.  Mun.  Jl.  &  Eng.,  June  S,  1910.  3  pp. 
The  author  discusses  the  general  arrange- 
ment of  the  plant  and  treats  of  centrifugal 
pumps  and  pneumatic  ejectors  and  gives  data 
on  the  efficiency  of  each.  It  is  an  excel- 
lent statement  of  the  principles  of  sewage 
pumping. 

An  Efficient  Plant,  on  a  Large  Sewer  in  St. 
Louis. — Contr.,   June    1,    1910.      2Vi   pp. 

Illustrated  description  of  double  cableway  and 
concrete  plant  used  on  a  24x16  foot  concrete 
sewer. 

WATERWORKS    AND  HYDRAULICS. 

The  Hydroelectric  Development  of  the  Great 
Western  Power  Company. — Eng.  Rec,  June  11, 
and  June  IS.   1910.   5%  pp. 

A  general  description  of  an  80.000  kw.  plant. 
Details  of  intake  tower  and  tunnels  are  shown. 
General  description   of  construction   methods. 

Method  of  Constructing  Submerged  Pipe  Line 
Under  the  Kaministiqua  River,  Fort  William, 
Ontario,  Water  Supply.— Eng. -Contg.,  June  8, 
1910.      2%    pp. 

Describes  the  method  of  laying  submerged 
pipe  line  under  a  river.  Methods  of  work  are 
given  in  detail  and  general  itemized  costs  are 
presented. 

The  Cost  of  Furnishing  Water  with  Reference 
to  Rates  and  Rate  Making.— Eng. -Contg.,  June 
22,    1910.      3    pp. 

This  is  an  excellent  article  and  discussion  on 
the  subject  named.  The  paper  presents  com- 
parisons   in    detail   and    the    operating    expenses 


of  two  water  works  are  given.  The  discussion 
points  out  the  necessity  of  finding  the  full  cost 
of  water  service  when  the  water  rates  of  dif- 
ferent cities  are   compared. 

Depreciation  In  Water-Works  Accounts,  with 
Reference  to  Uniform  Reports. — Eng.-Con'tg., 
June   29,   1910.     I14  pp. 

A  general  discussion  of  the  necessity  of  pro- 
viding for  depreciation  in  keeping  water  works 
accounts.  Discusses  uniform  report  recom- 
mended by  the  census  bureau  and  presents  an 
argument  in  favor  of  depreciation  reserve  ac- 
counts. 

Use  of  Hydrochlorite  In  Connection  with  Pre- 
Flltratlon. — Eng.   Rec,   June  25,  1910. 

Describes  series  of  tests  made  at  the  Phila- 
delphia filtration  plant  and  gives  results.  Tests 
indicate  that  "hypochlorite  is  not  a  panacea  for 
all  water   ills." 

Experiments  with  a  Model  of  the  Gatun  Spill- 
way.—Eng.   Rec.  June  4.   1910.     2%  pp. 

Illustrates  plan  and  section  of  spillway  for 
Gatun  Dam  and  discusses  requirements.  De- 
scribes experiments  made  on  model  of  this 
spillway  to  determine  action  and  character  of 
baffles  for  reducing  velocity  of  flow  of  discharge 
below  the  spillway. 

Glenwood  Hydroelectric  Plant,  Central  Colo- 
rado Power  Company. — E'ng.  Kec,  June  25,  1910. 
3%    pp. 

A  general  description  with  plans  and  tunnel 
sections  of  this  18,000  hp.  power  plant.  Details 
of  value  are  given  of  the  forms  and  methods 
employed  in  lining  the  tunnels  with  concrete. 

The  Moodna  Pressure  Tunnel  of  the  Catsklll 
Aqueduct.— Eng.   Rec,   June   4,   1910.      2%   pp. 

Describes  and  illustrates  structural  features 
of  14  ft.  2-in.  circular  tunnel  some  4%  miles 
long  constructed  from  seven  shafts.  Contract- 
or's plant  and  construction  methods  are  de- 
scribed.    A  good  general  descriptive  article. 

Report  on  the  Proposed  Board  of  Water  Sup- 
ply Tunnel  Beneath  New  York  City.— Eng. 
News,  June  2,   1910.     2   pp. 

This  is  the  report  of  the  committee  of  engi- 
neers appointed  to  consider  the  practicability, 
cost  and  proposed  route  of  this  tunnel  planned 
to  carry  the  new  Catsklll  water  supply  to 
Brooklyn  and  Richmond  by  tunnel  under  Man- 
hattan and  the  rivers. 

Construction  of  the  Cataract  Dam,  Sidney, 
New  South  Wales.— By  L.  A.  B.  Wade.  Eng. 
News,   June   23,   1910.     3   pp. 

Gives  sections  and  describes  structural  fea- 
tures and  general  construction  methods  for 
Cyclopean  masonry  and  concrete  dam  811  ft. 
long  and  182  ft.  high  from  base  to  crest.  Quan- 
tities and  general  costs  are  given. 

Chaudiere  Dam,  Ottawa,  Canada.— By  D.  L. 
McLean.-     Eng.  News,  June  30.  1910.     3VS  PP- 

Describes  main  structural  features  and  some 
structural  details  of  reinforced  concrete  dam  of 
the  pier  and  sluice  type.  A  general  descriptive 
article. 

The  Waterworks  at  Madison,  Wis.— By  Ralph 
Birchard.     Mun.  Eng..  July,  1910.     2%  pp. 

The  supply  is  obtained  from  deep  wells,  and 
three  of  the  wells  are  equipped  with  deep  well 
pumps  operated  by  electric  motors.  Some  data 
on  the  cost  of  the  deep  well  pumping  are  given. 
Rebuilding  Dam  at  Hauser  Lake,  Mont.— Cem. 
Era.   June,    1910.     3  pp. 

Description  of  the  construction,  and  plant  for 
handling  same,  on  a  dam  being  built  across  the 
Missouri   River  in   Montana. 

Colorado  Hydroelectric  Installation.  —  Elec. 
Wld.,  June  23,   1910.     3%  pp. 

An  Illustrated  article  on  the  Glenwood  gen- 
erating station  of  the  Colorado  Power  Co.  A 
plant  with   minimum  capacity  of  5,000  kw. 

The  Disinfection  of  the  Toronto  Water  Sup- 
ply._By  T.  Aird  Murray,  Jl.  Can.  Soc.  C.  E. 
Can.   Engr.,   June  16,   1910.     IM  pp. 

A    paper    relating    to    the    reduction    of    total 
bacteria  and  total  elimination  of  int'stlnal  bac- 
teria bv  the  temporary  use  of  hypochlorite. 
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This  book  is  the  first  comprehensive 
treatise  on  Municipal  franchises,  aside 
from  purely  legal  works,  that  has  ever 
been  published.  It  contains  five  chap- 
ters devoted  to  the  general  discussion 
and  analysis  of  franchise  problems 
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The  Cost  of  U.  S.  Reclamation  Works.— Eng. 
Rec      June   11.    1910.      1%    PP. 

Statement  by  Director  F.  H.  Newell  of  the 
reasons  tor  the  Increased  cost  over  original  esti- 
mates of  the  works  of  the  U.  S.  Reclamation 
Service.  Increase  is  charged  to  great  advance 
in  prices  of  materials,  supplies  and  sustenance 
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and  wages  of  labor  coupled  "U'itli  decrease  in 
efficiency  of  laboi". 

The  Stockton,  California,  Diverting  Canal. — 
Eng.   Rec,   June   18.   1910.      1   p. 

Describes  the  purpose  of  this  canal  and  the 
general  methods  adopted  by  the  contractor  in 
excavating   it. 

Building  a  Concrete  Slope  Wall  Under  Water. 
—Eng.    Rec,   June  4.   1910.     IVi   pp. 

Describes  plant  used  and  methods  employed 
in  constructing  a  concrete  slope  wail  for  a 
canal,  placing  the  concrete  under  water.  Gang 
organization  and  progress  data  are  given. 

The  Silt  Problem:  Kaw  River. — B.v  Herman 
Stabler  and  H.  N.  Parker.  Eng.  News,  June  2, 
1910.     114   pp. 

Describes  methods  followed  for  determining 
relative  proportions  of  suspended  matter  and 
the  variation  thereof  with  season  and  river 
stage.     Tlie  methods  are  of  general  application. 

The  New  York  State  Barge  Canal. — Eng. 
News.    June    9,    1910.      2%    pp. 

A  general  account  of  the  history,  engineering 
features,  construction  organization,  and  prog- 
ress of  work  on  the  New  York  State  Barge 
Canal. 

Records  of  Evaporation  Obtained  at  23  Dif' 
ferent  Stations  in  Various  Parts  of  the  United 
States. — Eng.   News.  June   10,   1910.      1\^   pp. 

Gives  brief  description  of  each  station  and  a 
tabular  statement  by  months  of  the  evaporation 
at  each  station.  The  stations  are  mostly  lo- 
cated in  the  west. 

IVIaking  a  Stream  Excavate  its  Ow/n  Reser- 
voir and  Build  Its  Own  Dam. — By  Burt  A. 
Heinly.     Mun.   Eng.,   July.   1910.     2',i   pp. 

A  description  of  the  construction  of  a  hy- 
draulic filled  dam  containing  146.000  cu.  yds.  of 
earth.  Hydraulic  gets  water  used  to  excavate 
the  earth  which  was  carried  by  the  water  into 
a  sump.  Here  it  was  sucked  up  by  a  centrifu- 
gal pump  and  forced  through  an  8-in.  pipe  to 
the  dam  site. 

RAILWAYS. 

The  Treatment  of  Depreciation  of  Street  Rail- 
way Properties. — E'lig. -Contg.,  June  15,  1910. 
2 ',4   pp. 

A  general  discussion  of  the  subject   named. 

Gang  Organization  tor  Cost  of  Track-laying 
by  Machine,  Erie  R.  R. — Eng.-Contg.,  June  15, 
1910.      1-2    p. 

Gives  the  gang  organization  for  laying  track 
by  machine  and  itemizes  the  cost  of  machine 
track-laying.    . 

The  Average  Car-Mile  Cost  of  Operating 
Seventy-five  Electric  Railways  in  New  York 
State,  Second  District. — Eng.-Contg.,  June  S, 
1910.      1    p. 

This  article  gives  the  itemized  unit  cost  of 
operating  the  mileage  of  electric  railway  named 
in  the  caption.  The  operating  costs  are  given 
in  cents  per  car  mile. 

Cost  of  Operating  the  Long  Island  Electric 
Railway. — Eng.-Contg..   June  22,   1910.      73    p. 

The  article  gives  the  cost  of  equipment  and 
plant  and  complete  operating  cost  of  an  electric 
railway  having  some  26%  miles  of  track.  The 
operating  costs  are   itemized. 

Methods  and  Cost  of  Calking  and  Grummet- 
Ing  Joints  in  Cast  Iron  Lining  of  the  Hudson 
River  Tunnels,  Pennsylvania  R.  R.  —  Eng.- 
Contg.,   June  15,   1910.     %   p. 

Describes  the  methods  of  calking  the  Joints 
Of  the  cast  iron  lining  of  the  Hudson  River 
Tunnels  and  gives  itemized  cost  of  the  work. 
These  are  pl-actically  the  only  cost  figures  or 
this  kind  of  work. 

Cost  of  Operating  All  the  Surface  Electric 
Railways  in  Greater  New  York  City. — Eng.- 
Contg..   June  22,   1910.     %   p. 

This  article  gives  the  equipment  and  itemized 
operating  cost  per  mile  of  some  1,250  miles  of 
surface  railway  in  New  York  City.  The  costs 
are  given  per  mile  of  track  and  per  car  mile. 

Design  of  Tunneling  Shield  and  of  Steel  Lin- 
ing Used  in  Constructing  the  River  Sections  of 
the  Pennsylvania  R.  R.  Hudson  River  Tunnels. 
— E'ng.-Contg.,    June    15,    1910.     4V4    pp. 

Illustrates  and  describes  the  construction  of 
the  tunneling  shields  and  of  the  cast  iron  lin- 
ing used  in  the  Hudson  River  tunnels.  Itemized 
weights  of  the  various  styles  of  cast  iron  lining 
are  given. 

Methods  and  Costs  of  Railroad  Surveys  In 
Bolivia. — Eng."  Rec,   June  25,   1910.     2%   pp. 

An   interesting  description  of  survey   methods 


"Text  Book  on  Graphic  Statics'' 

By  C.  W.  MALCOLM, 

Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Prof.  Structural  Engineering,  University  of  Illinois. 
This  text  was  prepared  for  the  author's  students  in  elementary  Graphic  Statics  and  Stresses.  It 
has  not  been  the  object  of  the  writer  to  discover  new  principles,  but  rather  to  present  the  subject 
clearly  and  logically.  Many  texts  on  Graphic  Statics  are  open  to  the  criticism  that  they  have  a 
tendency  to  state  principles  and  give  constructions  without  proofs,  and  the  student  is  therefore  com- 
pelled to  memorize  propositions  and  constructions  without  belnp;  taught  the  underlying  principles.  It 
has  been  the  aim  of  the  writer  to  give  the  proofs,  together  with  full  explanations  of  the  constructions. 
No  attempt  has  been  made  to  give  elaborate  solutions  which  have  little  or  no  pracleal  applications. 
Particular  attention  has  been  given  to  the  order  of  presentation;  and  the  text  has  been  divided  Into 
chapters,    articles   and  numbered  sections   to   facilitate   easy   reference. 

CONTENTS: 
PART  I^QENERAL  PRINCIPLES. 

CHAPTER     1.— DEFINITIONS. 

CHAPTER  II.— CONCURRENT    FORCES. 

CHAPTER  III.— NGN  CONCURRENT   FORCES. 

CHAPTER  IV.— MOMENTS. 

CHAPTER     v.— CENTER    OF    GRAVITY    OF   AREAS. 

CHAPTER  VI.— MOMENT   OF   INERTIA. 

PART  II— FRAMED  STRUCTURES— ROOF  TRUSSES. 

VII.— DEFINITIONS. 
VIII.— LOADS. 
IX.— REACTIONS. 

X.— STRESSES   IN    ROOF   TRUSSES. 
XI.— WIND   LOAD   STRESSES. 

XII.— STRESSES     IN      CANTILEVER     AND      DNSYMMETRICAL     TRUSSES — MAXIMUM 
STRESSES. 
XIII.— COUNTERBRACING. 
XIV —THREE  HINGED    ARCH. 

XV. — STRESSES    IN    A   TRANSVERSE    RENT    OP   A    BUILDING. 
XVI.— MISCELLANEOUS   PROBLEMS. 

PART  III— BEAMS. 

XVII.— BENDING    MOMENTS.    SHEARS,    AND    DEFLECTIONS    IN    BEAMS    FOR    FIXED 

LOADS. 
XVIII.— MAXIMUM     BENDING     MOMENTS     AND    SHEARS     IN     BEAMS     FOR     MOVING 
LOADS. 

PART  IV— BRIDGES. 

XIX.— TYPES    OF    BRIDGE   TRUSSES. 

XX.— LOADS. 

XXI.— STRESSES    IN    TRUSSES    DUE    TO    UNIFORM   LOADS. 

XXII.— INFLUENCE   DIAGRAMS  AND  POSITIONS  OF  ENGINE  AND  TRAIN   LOADS  FOR 

MAXIMUM   MOMENTS,    SHEARS.    AND  STRESSES. 
XXIII.— MAXIMUM     MOMENTS.     SHEARS.     AND     STRESSES     DUB     TO     ENGINE     AND 

TRAIN   LOADS. 
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Tables  for  Structural  Engineers 

By  EDWARD  GODFREY 

The  author  of  this  book  has  been  engaged  for  the  past  15  years 
as  draftsman,  inspector  and  engineer,  having  been  in  the  employ 
of  G.  W.  G.  Ferris  &  Co.,  and  Hallsted & McNaugher  from  1890 
until  1899,  and  from  1899  engaged  as  engineer  with  their  suc- 
cessors, Robert  W.  Hunt  &  Co.  For  two  years  of  this  time  he 
was  instructor  in  engineering  at  the  Western  University  of  Penn- 
sylvania. This  book  and  others  which  he  has  in  preparation, 
have  grown  out  of  an  experience  well  suited  to  make  them  use- 
ful in  the  branches  which  the  title  suggests. 
THE  CONTENTS  INCLUDE: 

Shearing  and  Bearing  Value  of  Rivets;  Bending  Moments  of  Pins;  Areas  and 
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Channel  Framing;  Bending  Moments  of  Beams  and  Girders;  Moments  of  Inertia, 
Weights  and  Areas  of  Plat-rolled  Steel;  Weights  and  Areas  of  Square  and  Round 
Bars;  Calculations  for  Batter  Posts,  Hip  and  Valley  Rafters;  Skew  Portals;  Stresses 
in  Roof  Trusses;  Tables  for  Cooper,  E50,  Loading,  for  Built  Girders  and  Various 
Built  Sections;  Typical  Details  for  Footings,  Floors,  Gutters,  Roofs,  Trusses, 
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in  a  South  American  country  with  statement 
of  salaries  paid  and  general  costs  of  the  work. 

The  New  Chicago  Station  of  the  Chicago  iS. 
Northwestern  Ry. — Kng.  Rec,  June  IS.  1910. 
ihis    pp. 

General  description  of  station  building  witli 
details  of  structural  work.  Chiedy  of  value  for 
the  drawings  of  roof  trusses,  floor  priming  and 
spandrel    wall   .ind   girder  details. 

The  Winnipeg  Railway  Terminal  Elevated 
Passenger  Yard. — Eng.  Rec,  June  IS.  ISIO.  2  pp. 

Describes  and  illustrates  structural  features 
of  viaduct  platform  or  elevated  yard  .■>20xl27  ft. 
A  good  general  descriptive  article. 

Tests  of  Freight-Train  Resistance.  —  Eng. 
Rec,   June   4,    1910.      %   p. 

Describes  method  of  conducting  and  purpose 
of  tests  and  gives  in  tabular  form  resistance 
per  ton  of  15  to  75-car  trains  at  speeds  from  5 
to   4.0  miles  per  hour. 

Decision  of  the  Railroad  Commission  of  Wis- 
consin in  the  Appleton  Water-Works  Case. — 
Eng.   News,    June   16,    1910.     2Vi   PP. 

Chiefly  of  interest  for  the  physical  valuation 
which  it  gives  of  the  property  of  the  Appleton 
■V\'ater-Works  Co.  A  notably  good  water-works 
valuation    article. 

One  Hundred  and  Twenty  Foot  Turntable  for 
Handling  Mallet  Locomotives  with  Their  Ten- 
ders;  A.,  T,  &   S.    F.    Ry. — Eng.   News.  June  23, 

uno.    11,3  pp. 

Illustrates  plan  and  section  and  special  de- 
tails of  turntable  construction  and  describes 
structural   features  and  operating  mechanism. 

Reinforced  Concrete  Locomotive  Coating  Sta- 
tion of  2,000  Tons  Capacity. — By  L.  M.  Eweil. 
Eng.  News,  June  23.    1910.     3  pp. 

Describes  pocket  construction  and  illustrates 
it  witli  several  sections  and  sectional  plans. 
Also  describes  coal,  ash  and  sand  liandling  out- 
fits. Some  details  of  the  reinforced  concrete 
work  are  shown.     A  general  descriptive  article. 

Northern  Pacific  Railroad  Construction  in 
Washington. — Cont.,   June  1,   1910.      Sii   pp. 

Description  of  various  contracts  in  south- 
western Washington  where  double-tracking  and 
grade    change   work    is   going  on. 

Car  Weights  as  Affecting  Operating  Cost. — 
By  JI.  V.  Ayres,  E.  E.  Can.  Eng.,  June  16. 
1910.     3%   pp. 

A  concluding  article,  illustrated  by  diagrams, 
on  the  effect  of  heavier  rolling  stocl<  on  costs 
of  repairs,    etc. 

Curve  Easements:  Present  Practice. — R.  R. 
Age  Gaz.,   June  17,   1910.     2  pp. 

Being  the  replies  of  engineers  of  various  rail- 
roads throughout  tlie  country  as  to  the  present 
practice   of  curve   easements. 

The  Erection  of  the  St.  Paul's  Missouri  Riyer 
Bridge.— By  J.  H.  Prior.  R.  R.  Age  Gaz,,  June 
10,   1910.     5%  pp. 

Being  condensed  from  a  paper  read  before  the 
Western  Soc  C.  E.,  descriptive  of  the  con- 
struction of  the  bridge  at  Mobridge,  S.  Dak. 

Relining  Compound  Curves. — By  W.  H.  Wilms. 
R.   R.  Age  Gaz..  June  17.   1910.     1%   pp. 

A  unique  method  devised  by  ^V.  R.  Hillary  of 
the  Pennsylvania  and  used  on  many  of  the 
western  lines  of  the  load.  Illustrated  with  dia- 
grams. 

Autogenous  Welding  In  a  Railway  Shop.  — 
By  H.  W.  Jacobs.  R.  R.  Age  0:iz..  June  IT, 
1910,     5  pp. 

An  article  by  the  Asst.  Supt.  of  Motive 
Power  on  the  Santa  Fe.  with  illustrations  show- 
ing the  results  and  operation  of  the  oxy-acety- 
lene  flame  for  cutting  and  welding. 
BRIDQES,  BUILDINGS  AND  FOU>DA 
TIONS. 

Methods  and  Appliances  Employed  in  Erect- 
ing the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way, Missouri  River  Bridge  at  Mobridge,  South 
Dakota. — Eng.-Contg..   June   8,   1910.     4%  pp. 

This  is  an  exceedingly  valuable  article  on 
steel  bridge  erection.  The  various  features  of 
the  work  and  of  the  plant  used  are  illustrated 
and  described.  The  methods  of  operating  the 
plant  and  planning  the  work  arc  stated  in  con- 
siderable detail. 

Method  and  Cost  of  Constructing  Three  Short- 
Span,  SIngle-Track  Concrete  Arch  Bridges, 
Lake  Champlain  &  Morlah  Railroad.  —  Eng.- 
Contg..   June    15.    1910.      1^   pp. 

The  bridges  described  are  reinforced  con- 
crete   arches    of   small    span.      Methods    of   con- 


struction and  complete  itemized  costs  are  given 
for  each   structure. 

Methods  and  Cost  of  Constructing  Concrete 
Arch  and  Cast  Iron  Pipe  Culverts  by  Day  La- 
bor, Illinois  and  Mississippi  Canal,  —  Eng.- 
I'onlg.,    Juno  29,    1910.      I':,    jip. 

Describes  the  methods  of  construction  of  arch 
and  pipe  culverts  and  gives  10  tables  of  Item- 
ized costs  of  these  culverts. 

Comparative  Economy  of  Steel  l-Beams  with 
Jack  Arches  vs.  Reinforced  Concrete  for  Rall- 
load  Culverts  and  Short-Span  Solid  Floor 
Bridges. — l':ng.-Contg.,   June  29,   1910.      ri   p. 

Discusses  the  comparative  economy  of  con- 
crete arch  and  I-Beam  floors  with  reinforced 
concrete  floors.  Gives  two  diagrams  for  com- 
puting costs. 

A  Machine  for  Cutting  Off  Submerged  Piles 
to  Exact  Elevation.— Kng.-Contg.,  June  29. 
1910.     1  p. 

Illustrates  the  construction  of  a  device  for 
sawing  off  piles  under  water,  describes  its  op- 
eration and  gives  the  itemized  cost  of  sawing 
piles  for  the   foundation   of  a  break-water. 

Methods  of  Building  the  Foundations  tor  a 
Twenty-Story  Building  in  the  Downtown  DIs" 
trict  of  Chicago. — Eng.-Contg..  Juul-  22.  1910. 
IVi   pp. 

A  general  description  of  the  methods  em- 
ployed in  constructing  concrete  cylinder  founda- 
tions for  a  20-story  building.  During  the  work 
the  walls  of  a  six  story  building  had  to  be  un- 
derpinned. The  article  describes  the  method 
of    undf-rpinning    tliis    wall. 

Experience  with  Day  Labor  Work  in  the 
Maintenance  and  Repairs  of  Bridges  in  Chi- 
cago.— Eng.-Contg.,   June   29,    1910.      2^    pp. 

Tills  is  a  reprint  of  the  report  of  the  engi- 
neer giving  the  results  of  his  investigations  Into 
the  economy  of  day  labor  in  the  repair  and 
maintenance  of  city  bridges  in  Chicago.  The 
report  shows  generally  that  the  cost  of  da,y 
labor  work  has  been  excessive.  Cost  data  of 
■\'arious  sorts  are  given. 

Wrecking  the  Gillender  Building,  New  York. 
—Eng.   Rec,  June  11,    1910.     I14  pp. 

Describes  method  of  wrecking  a  steel  skele- 
ton building  27x74  ft.  and  16  stories»high.  Somp 
account  is  given  of  the  appearance  of  the  steel 
work  where  the  embedding  masonry  has  been 
removed. 

Replacing  and  Depressing  the  Manhattan 
Elevated  Railway.— Eng.  Rec,  June  11.  1910. 
2?3   pp. 

Describes  method  of  reconstructing  to  a  lower 
level  some  1,200  ft.  of  three-track  elevated  rail- 
way. The  old  structure  had  to  be  maintained 
for  traffic  during  the  new  work  and  the  de- 
scription of  the  mode  of  procedure  followed  is 
the   interesting  feature  of  the  article. 

The  superstructure  of  the  Mobridge  Bridge 
on  the  Chicago,  Milwaukee  &  St.  Paul  Railway. 
— Eng.    Kec.   .Inne   11,   1910.     6^j    pp. 

Gives  general  detail  drawings  of  truss  spans, 
falsework,  travelers  and  other  erection  plants 
for  the  large  steel  bridge  named.  Methods  of 
design  and  erection  arc  described  at  length. 

Vanadium  Structural  Steel. — Eng.  Rec  June 
4,   1910.     %  p. 

A  general  discussion  of  the  possibilities  of 
vanadium  steel  for.structural  work  with  results 
of  tests  of  plates  and  angles  and  of  rivets  in 
comparison  with  open  hearth  carbon  steel  and 
Class  E  steel  rivets.  The  data  are  interesting 
and  suggestive. 

The  Twentieth  Street  Viaduct,  Denver,  Colo. 
—Eng.  Rec.  June  4,  1910.     2%  pp. 

Describes  principal  structural  features  of  a 
4,407-ft.  viaduct  consisting  of  riveted  truss 
spans  of  98  to  165  ft.  and  plate  girder  spans  16 
to  80  ft.  Detail  drawings  are  given  of  steel 
work. 

Replacing  a  Short  Truss  Span  by  Plate  Gir- 
ders.—Eng.    Rec.   June  25.   lOlu.     1  p. 

Shows  staging  used  and  describes  method  of 
replacing  three  77-ft.  truss  spans  of  a  railway 
bridge  with  plate  girders  without  interrupting 
traffic 

Pneumatic  Caisson  Foundations,  Whitehall 
Building,    New  York. — Eng.   Rec,  June  18,   1910. 

-'2   pp. 

Describes  construction  of  foundations  for  71 
columns  for  170x235  ft.  32-story  building.  Lo- 
cation plan  or  "alssons  and  derricks  is  given 
with  details  of  typical  caissons  and  cofferdams. 
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By  the  late  T.  B.  Johnson,  C.  E.,  C.  W. 
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A  detail  of  value  is  the  method  ot  testing  hard 
pan  at  the  bottom  of  caissons. 

Early  Specifications  for  a  steel  Bridge;  The 
Glasgow  Bridge  Over  the  Missouri  River. — Eng. 
News.   June   2,    1910.     l^i   pp. 

This  bridge  built  in  187S-79,  was  the  first 
steel  truss  bridge,  in  America.  This  article  de- 
scribes the  character  of  steel  used  and  gives  the 
specifications.  Contains  various  historical  notes 
on  Hay  steel. 

Arch  Coefficients.  Transformation  of  Dimen- 
sions in  Symmetrical  Rib  Arches:  with  Tables 
of  Coefficients  for  Twenty  Arches  of  Different 
Proportions.— B.v  M.  A.  Howe.  Eng.  News.  June 
2,    1910.     3%   pp. 

A  purelj-  mathematical  discussion  under  the 
headings  of  horizontal  thrust,  moments  at  sup- 
ports, vertical  reactions,  ordinates  locating  the 
equilibrium  polygon,  intermediate  moments, 
temperature,  axial  or  direct  stress,  summary 
and  tables  of  coefficients  ot  20  arches. 

Structural  Details  of  the  Columbia  Theater, 
San  Francisco.— By  M.  E.  Couchot.  Eng.  News. 
June  23,   1910.     2%  pp. 

Gives  longitudinal  and  transverse  sections 
showing  structural  features  and  presents  a  gen- 
eral description.  Detail  drawings  of  steel  work 
are  shown.     Chiefly  of  value  for   the   drawings. 

Carrying  an  Elevated  Railway  Across  a  Skat- 
ing Rink  by  a  100-ft.  Truss  Span.— Bng.  News, 
June  16,   1910.     1%   pp. 

Gives  drawing  and  descriptions  of  truss  con- 
struction with  some  general  remarks  on  meth- 
ods of  erection. 

Structural  Economy. — By  E.  A.  Slater.  Sur- 
veyor, June  3,   1910.     4  pp. 

A  paper  containing  suggestions  whereby  en- 
gineers could  effect  economies  in  construction, 
especially  in   reference  to  building  work. 

Steel  Sheds  Erected  by  Novel  Outfit. — Contr., 
June    1,    1910.      IH    PP- 

Description  of  the  erection  of  market  house 
trusses  in  Kansas  City  with  a  traction  engine 
hoist   and  a   portable  derrick   frame. 

Piling  and  Trestling.— By  F.  R.  Archibald. 
Can.  Engr.,   June  16,   1910.     2  pp. 

Being  a  paper  concerning  various  classes  of 
piles  and  containing  compact  descriptions,  bear- 
ing power,   costs,  etc. 

CONCRETE      AND     REINFORCED    CON- 
CRETE. 

Construction  of  a  Large  Reinforced  Concrete 
Grandstand.— Eng.  Rec,  June  4,  1910.     214  pp. 

Describes  general  construction  ot  a  grand- 
stand seating  30,000  people  having  reinforced 
concrete  frame,  tile  walls  and  reinforced  con- 
crete and  tile  floors.  Forms  and  supports  for 
stepped  platform  are  shown. 

Concrete  as  a  Fireproof  Building  Material. — 
Eng.-Contg..   June    S.    1910.      1   p. 

An  article  pointing  out  the  special  use  of  con- 
crete as  a  fireproof  building  material. 

Requirements  of  Successful  Granolithic  Floor 
Construction  with  Specifications  for  Mill  Floors. 
— F.ng.-Contg..   June   1,   1910.     IV3   PP. 

This  article  discussess  the  co.st  and  rapidity 
of  construction  and  general  principles  of  con- 
struction ot  granolithic  floors.  Complete  speci- 
fications for  such  floors  aie  also  given. 

Standard  Specifications  for  Reinforcing  Bars 
for  Concrete. — Eng.-Contg.,  June  1,   1910.      %   p. 

This  is  a  reprint  ot  the  standard  specifica- 
tions for  reinforced  bars  which  has  been  pre- 
pared by  the  Association  of  .•\merican  Steel 
Manufacturers. 

Results  of  Tests  Made  by  the  Louisville  Sewer 
Commission  to  Determine  Impermeable  .Mix- 
tures  for   Concrete. — Eng.-Contg..    June   8.    1910, 

%   p. 

This  article  gives  in  tabular  form  the  results 
obtained  in  testing  a  number  of  water  proofing 
compounds  and  methods  for  making  concrete 
water  tight.  The  work  was  conducted  in  con- 
nection with  the  extensive  construction  of  con- 
crete  sewers  at    T^ouisvilU'.   Ky. 

Method  of  Inspecting  ana  Testing  Cement  for 
the  Louisville  Sewer  Work  with  Costs. — Eng.- 
Contg..  June  15,  1910.     %   ,,. 

Outlines  the  methods  ot  sampling  and  testing 
cement  used  in  the  construction  of  the  extensive 
concrete   sewer  system   at   Louisville,   Ky. 

Some  Applications  of  Concrete  and  Cement  to 
a  Central  Station  System. — Eng.-Contg.,  June 
29,   1910.     3*,   pp. 

This   article    describes    and    illustrates    a    half 
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Second  Edition 


of 


Gillette's  "Cost  Data" 


(1900  pages) 


The  second,  or  1910,  edition  of 
Gillette's  "Handbook  of  Cost  Data" 
is  now  ofif  the  press.  This  edition 
contains  4>4  times  as  much  data  as 
the  first  edition  contained.  A  slight- 
ly smaller  size  of  type  and  a  slightly 
larger  type  page  have  been  used  in 
this  second  edition,  so  that  one  page 
of  the  second  edition  is  equivalent  to 
one  and  a  half  pages  of  the  first  edi- 
tion. This,  taken  with  the  very  great 
increase  in  the  number  of  pages, 
makes  the  1910  edition  of  Gillette's 
"Handbook"  the  largest  technical 
"pocketbook"  published  in  America. 
As  a  reference  book  on  methods  of 
construction  of  all  classes  of  engi- 
neering works,  it  merits  a  place  in 
every  engineer's  or  contractor's  li- 
brary. As  a  reference  book  on  de- 
tailed costs  it  is  obviously  invaluable. 
The  unprecedented  sale  of  the  first 
edition  clearly  demonstrated  that 
fact.     ' 

That  the  owners  of  copies  of  the 
first  edition  may  clearly  appreciate 
the  very  great  increase  in  the  amount 
of  data  in  the  second  edition,  we 
give  the  following  table: 


Pages. 
I  Principles  of  Engineering 

Economics   118 

II  Earth  Excavation 52 

III  Rock  Excavation   87 

IV  Roads  and  Streets 217 

V  Stone  Masonry   55 

VI  Concrete   no 

VII  Waterworks 161 

VIII  Sewers  143 

IX  Timberwork    124 

X  Buildings 54 

XI  Railways     (Steam     and 

Electric)    348 

XII  Bridges 246 

XIII  Steel    Work    (Not   given 

in  other  sections) 29 

XIV  Engineering  and  Surveys  34 
XV  Miscellaneous  Cost  Data.  63 

Total  Text    1,841 

This  is  exclusive  of  tables  of  con- 
tents and  index,  which  bring  the 
grand  total  up  to  nearly  1,900  pages. 
Remember  that  this  is  equivalent  to 
2,800  pages  of  the  size  used  in  the 
first  edition,  and  you  will  better  ap- 
preciate the  truly  enormous  increase 
in  amount  of  cost  data. 


The  Price  of  tlie  Book  is  $5.00  net,  postpaid 
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Practical  Cement   Testing 

By  W.  PURVES  TAYLOR,  M.  S.  C.  E. 

Engineer  In  Charge  ot  Philadelphia  Municipal 

Testing  Laboratories, 

'pHIS  is  the  first  practical  and  exliaustive 
•^  treatise  on  this  important  subject.  It  has 
already  been  adopted  as  a  text  book  by 
leading  technical  schools. 

Each  chapter  contains  a  minute  description  of  the 
methods  followed  in  the  author's  laooratory  and 
maiiy  valuable  sugcestlons  .as  to  the  ••how"  and 
•why"  ot  cement  testins.  The  observ.atlons  on  the 
Interpretation  ot  results,  one  ot  the  mopt  difficult 
t:isk3  ot  the  novice,  are  especially  pertinent  and 
are  expressed  In  a  tair  and  eonservative  manner. 

The  book  Is  so  complete  that  It  can  be  put  In  the 
hands  Ola  young  engineer  with  confidence  that  It 
wui  enable  him  to  make  reliable  tests  on  cement. 
The  wealth  ot  photographs  and  line  cut.s  furnish 
tlie_  pictorial  examples  ot  how  to  conduct  cement 
tests,  and  the  300  pages  ot  texts  are  so  explicit  that- 
even  the  most  Inexperienced  man  can  soon  learn 
the  art  ot  cement  testing.  Yet  the  book  has  not  a 
superfluous  paragraph. 

Cloth,  6\9  inches:  330  pages!  142  illustratloMi 
58  tables:  $3.00  net,  postpaid. 

The   Myron  C.  Clark   Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL. 
13-21  Park  Row,  NEW  YORK 


HEIDENREICH'S 
"POCKETBOOK" 


The  large  sale  of  tills  Pocketbook 
for  designers  of  reinforced  concrete 
demonstrates  again  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
HeidenreJch's  Pocketbook  is  directly 
comparable  with  the  best  pocketbooks 
on  structural  steel  work.  Its  tables 
are  very  complete.  The  book  is  leath- 
er bound,  374  pages,  and  its  price  is 
J3.00  net,   postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street,   Chicago 
13-21    Park   Row,  New  York 


July  13,  1910. 
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Railroad  Location 
Surveys  and  Estimates 


By  F.  LAVIS,  M.  Am.  Soc.  C.  E. 

Resident  Engineer  Pennsylvania  Railroad  Tunnels. 

Formerly  Locating  Engineer  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 


In  an  exhaustive  review  of  this  book,  the 
"Railroad  Gazette"  says:  "Once  in  a  while  a 
scientific  book  appears  that  combines  the  three- 
fold elements  of  mastery  of  the  subject,  clearness 
of  expression  and  elegance  in  the  use  of  English, 
a  combination  as  rare  as  it  is  attractive.  The 
book  at  hand  is  of  this  sort,  and  the  interest  of 
the  reader  or  student  is  held  through  every  line  of 
the  text.  It  is  one  of  those  rare  productions  in 
which  there  is  not  a  wasted  word  and  whose 
scientific  value  is  high  in  that  it  tells  clearly 
and  concisely  just  what  every  student  and 
engineer  should  know." 

The  contents  include  chapters  on :  Resume  of 
Methods  and  Explanation  of  Terms — Reconnaissance — 
Organization  and  Equipment — The  Preliminary  Survey, 
Field  Work — Maps  and  Office  Work — Location — Suburban 
Rapid  Transit  Railways — Estimates  and  Tables  of  Quan- 
tities— Surveys  in  Tropical  Countries  and  Notes  on 
Modifications  of  Organization  and  Equipment — Trigono- 
metrical and  Curve  Formulae,  Table  of  Level  Cuttings,  etc. 

27speag0  ;73  illustrations;    10  folding  plates; 
$3.00  net,  postpaid. 


The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO 


doztn  or  more  applications  of  concrete  or  rein- 
forced concrete  to  constructions  in  eiectrical 
power  statloMii.  Concrete  slab  truneformer  sta- 
tions and  nietliods  of  repairing  wooden  poles 
will)   concrete,   are  discussed   in    paiiicuiar. 

Methods  of  Stuccoing  with  Suggestions  tor 
Finishing  and  Coloring  Stucco. — iiug.-Contg., 
June  22,   191U.      1  p. 

A  general  artlqle  outlining  the  test  methods 
to  be  followed  In  doing  stucco  work.  The  arti- 
cle dIscuBSEB  various  methods  of  llnishing  and 
coloring  stucco. 

Methods  and  Costs  of  Molding  and  Setting 
Concrete  Fence  Posts. — ling.-Cuiitg.,  June  22, 
lillO.     2V4   pp. 

A  notably  useful  article  on  the  methods  of 
molding  reinforced  concrete  fence  poBts.  Draw- 
ings of  forms  are  given  with  tables  of  quanti- 
ties of  materials  required  and  the  costs  of  con- 
struction. Tlie  method  of  mixing,  molding,  and 
curing  posts  are  described  in  detail. 

Diagrams  for  Designing  Reinforced  Concrete 
Bean-.s.— Eng.   Kec,   June   18.   I'JIO.     3  pp. 

Presents  diagrams  for  designing  depth  of 
beam,  and  of  reinforcement,  spacing  of  rods,  se- 
lection of  most  favorable  per  cent  of  steel,  unit 
shear  and  unit  bond  stress,  etc.,  with  explan- 
atory   text,     A    useful  article. 

The  New  German  Standard  Specifications  for 


Cement. — Eng.    Rec.   June 


I'JlO. 


i>4  pp. 


An  outline  of  the  cement  specihcations  of  the 
German   Cement  Manufacturers'  Association. 

Reinforced  Concrete  Poles. — Eng.  Rec,  June 
18  and  2j,   1910.     2%   pp. 

A  summary  oT  practice  and  experiment  In 
the  construction  and  use  of  reinforced  concrete 
poles. 

Concrete  and  Tile  Floors  with  Two- Way  Rein- 
forcement.— Eng.  News,  June  16,  1910.  IVt  pp. 
Describes  and  illustrates  the  BuTchartz,  an 
American,  and  the  Aragon,  a  French,  construc- 
tion of  two-way  reinforced  concrete  and  tile 
floor  systems.  Methods  of  computing  and 
some  load   test   results  are   given. 

Long  Reinforced  Concrete  Railway  Viaduct 
Through  the  City  of  Rotterdam.  Holland. — Eng. 
News.  June   16,   1910.     2>.4   pp. 

The  viaduct  is  5,300  ft.  long  and  carries  a 
double  truck  electric  railway.  It  consists  of  a 
series  of  arches  on  reinforced  Concrete  piers. 
This  article  illustrates  sections  of  the  arches 
and  piers  and  gives  various  views  with  a  gen- 
eral  description  of   the  structural   features. 

Reinforced  Concrete  Low  Head  Water  Tank 
and  its  Waterproofing. —  By  H.  F.  Blomquist. 
Eng.  News,  .Itme  'J.   1910.      ".j  p. 

Describes  the  construction  of  a  75x30  ft.  cir- 
cular reinforced  concrete  water  tank  with  par- 
ticular reference   to   its   waterproofing. 

Experiment  to  Determine  the  Pressure  of 
Concrete  Upon  Forms. — By  L.  E.  Ashley.  Eng. 
News,   June  30,    1910.      %   p. 

Describes  methods  of  tests  and  gives  In  tab- 
ular form  i)ressure  per  square  foot  on  forms  of 
concrete  ranging  in  depth  from  1  ft.  to  C  ft. 

LeIgh-on-Sea  Gasworks  Extensions,  with 
Particular  Reference  to  Reinforced  Concrete 
Gasholder  Tank. — By  Charles  F.  Hunt.  Sur- 
veyor, June  17,   1910.     3%   pp. 

The  principal  feature  of  this  article  is  the 
description  and  drawing  showing  the  detalle  of 
the  reinforced  concrete  gasholder  tank.  The 
tank  is  64  ft.  in  diameter,  and  29i4  ft.  deep. 

Concrete-Making  Machinery. — By  Vere  Sus- 
sex Hyde.     Surveyor.     4  pp. 

A  description  of  the  chief  features  of  a  num- 
ber of  t>T)es  of  concrete  mixers  now  being  used 
in  England. 

Construction  Plant  for  Long  Arch  at  Spokane. 
— Contr.,  Juno  1,  UilO.     1  p. 

A  short  description  of  the  tandem  cableways 
and  Haines  gravity  mixer  In  use  for  construc- 
tion  of   the  .Monroe  St.   Bridge.   Spokane. 

The  "Integral"  Method  of  Waterproofing  vs. 
the  "Pitch  &  Felt"  Method.— By  A.  H.  Harri- 
son.    Cone.  Eng.,  June,  1910.     1  1/G  pp. 

A  comparison  of  the  system  of  waterproofing 
concrete  with  the  system  usfng  the  Harrison 
Compound.     Some   costs  are  given. 

Cast  Reinforced  Concrexe  Buildings  at  Fort 
Myer,   Va. — Cem.  .\ge,  June,   1910.     3  pp. 

Methods  and  ccst  of  constructing  buildings  at 
the  mllitarj-  post  near  Washington,  D.  C.  The 
system  consists  of  casting  the  walls  In  a  hori- 
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zcintal  iMisitioii  and  then  erecting  them  by 
means  of  jacks. 

Centering  as  Applied  to  the  Catsl<ili  Aque- 
duct.— By  W.  Van  R.  Wliitall.  Cone.  Eng.. 
June.   1910.     4^4  PP- 

Descril^es  tlte  steel  centers  tised  on  the 
aqueduct    work.      Illustrated. 

Concrete  Features  of  the  Toledo  Filtration 
Plant.— By  B.  .M.  Baker.  Cem.  Age.  .lune,  1910. 
6    pp. 

An  illustrated  description  of  a  $900,000  plant 
at  Toledo.  Ohio,  together  with  a  general  de- 
scription  of  tlie  construction   of  the   plant. 

Forms  for  the  Construction  of  the  Locks  and 
Dams  of  the  Pacific  Division.  Panama  Canal. — 
By  Alexander  P.  Cradey.  Cone.  Eng.,  June. 
1910.     3  pp. 

An  illustrated  article  describing  details  of  the 
forms  named. 

Laying  Concrete  unc^r  Water — Detroit  River 
Tunnel.— By  Olaft  Hoff.  Cem.  &  Eng.  News. 
June,   1910.     3  pp. 

Describing  the  plant  used  and  the  progress 
made  on  the  work.  Some  data  on  tests  of  the 
concrete  laid  under   water  are   given. 

Reinforced  Concrete  Telegraph  Stores  in  Eng- 
land.— Cem.    .\ge.    June.    1910.      3    pp. 

Siiowing  photographs  of  the  four-story  build- 
ings under   construction. 

An  Analysis  of  Concrete  Bridge  Failures — By 
C.  R.  Young.     Cem.  Age,  June,  1910.     4  pp. 

Illustrated  article  descilbing  and  analyzin.g 
five   different   cases   of  bridge   failures. 

The  Immense  Concrete  Dam  Across  the  Mis- 
sissippi   River. — Cone.  Age,   June,   1910.     1  p. 

A  short  illustrated  description  of  the  Keokuk 
dam  wliere  200.000  kw.  will  be  generated. 

Great  Concrete  Stadium  at  Tacoma. — Cem. 
Era,    June,    1910. 

Illustrated  article  showing  various  stages  of 
tlie    construction    with    description. 

The  Preparation  of  Concrete:  From  Selection 
of  Materials  to  Final  Disposition. — Ilai'ry  Franlv- 
lin  Poitor.  c  E.  Cem.  &  Eng.  News.  June, 
1910.      3   pp. 

Giving  tlie  principles  of  selecting  and  mixing 
concrete. 

Long  Span,  Light  Floor,  Reinforced  Concrete 
Construction,  with  Comparative  Cost. — B.\'  Emil 
G.   Perroi.     Cem.  .Age,  June,   1910.     5  pp. 

Illustrated  article  describing  the  floors  o\-er 
a  swimming  pool  of  the  Turngemeinde  Cluh 
House,    Philadelphia. 

Rapid  Construction  of  a  Reinforced  Concrete 
Storage   Building. — Cem.   .Age,  June,   1910.     3   pp. 

Story  of  the  construction  of  a  building  f  u- 
the  Piei'ce  Arrow  Motor  Co.  in  twelve  weeks. 
Building  was  4  stories  high  and  contained  107,- 
500   sq.    feet  of  floor  space.     Illustrated. 

EARTH  AND  ROCK  EXCAVATION. 

Some  Notes  on  the  History  of  the  Rock  Drill, 
— Eng.-Contg.,   June   8,   1910.      %   p. 

This  article  is  an  outline  of  the  history  of  the 
development  of  the  rock  drill,  giving  the  names 
of  the  various  inventors  who  iiave  been  instru- 
menlal    in    i^erfectin;;   thi.*    useful    tool. 

Remedies  for  Landslides  and  Slips  on  the 
Kanawha  &  Michigan  Ry.— Eng.-Contg.,  June  S, 
1910.      I'-f,   PI). 

Illustrates  and  describes  the  methods  em- 
ployed for  checking  landslides  and  slips  endan- 
gering road  bed  of  a  railway  along  the  bank  ot 
a   river. 

Some  Progress  Data  and  Cost  of  Driving  the 
South  Portal  Heading  rf  the  Elizabeth  Tunnel, 
Los  Angeles  Aqueduct. — Eng.-Contg.,  June  s. 
1910.      Hi    i,p. 

Gives  the  organization  employed  and  itemized 
cost  of  making  the  record  run  of  604  ft.  per 
/nontli  duiing  April.  1910,  on  this  tunnel.  Ex- 
amples of  the  progress  report  blanks  and 
monthly  cost  blanks  are  shown.  A  notably  in- 
teresting lot  of  data. 

A  Modern  Stone  Crushing  Plant  or  600  Cu. 
Yds.  Capacity  per  Hour— Some  Costs  of  Drill. 
Ing,  of  Maintenance  of  Plant,  and  of  Erecting 
Machinery. — Eng.-Contg.,   June   1,    1910.     3^4   pp. 

Illustrates  and  describes  the  construction  ot 
an  unusually  large  and  well  equipped  stone 
crushing  plant.  Data  are  given  of  the  opera- 
tion of  well  drills  .and  some  general  costs  are 
stated. 

Earthwork  Shrinkage,  Application  and 
Amount.— Kng.-Coutg.,   June   1.    1910.      IVi   pp. 

.\n    :iriirl,-    discussing    the   amount   of  shrink- 


Cost  Keeping  and 
Management  Engineering 

By  HALBERT  P.  GILLETTE  and 
RICHARD  T.  DANA 


This  is  the  first  book  ever  published  on  the  subject  of 
cost  keeping  on  contract  work.  Its  authors  are  pioneers 
in  the  fiekl,  and,  although  they  have  written  much  that  has 
appeared  in  the  form  of  articles — particularly  in  the  pages 
of  Engineering-Contracting — this  book  is  the  first  presenta- 
tion on  the  subject  in  a  complete  and  logical  sequence. 

In  the  opening  chapter  the  authors  endeavor  to  reduce 
the  management  of  men  to  a  science,  by  laying  down  ten 
fundamental  laws  of  management,  each  of  which  is  fully 
discussed. 

The  second  chapter  contain  17  fundamental  rules  for 
securing  minimum  cost.  These  two  chapters  are  wholly 
novel  and  of  far  reaching  importance  to  all  men  who  are, 
or  hope  to  be,  in  charge  of  other  men. 

The  authors  then  proceed  to  describe  and  illustrate 
their  own  systems  of  cost  keeping,  which  they  have  devel- 
oped on  their  own  contract  work  and  have  also  been  in- 
stalled on  the  work  of  other  contractors,  giving  both  the 
punch  card  reports — a  form  of  report  which  they  were  the 
first  to  devise  and  the  more  common  blanks  to  be  filled  in 
with  pencil. 

The  last  chapter  contains  numerous  systems  of  cost 
keeping  developed  by  other  engineers  and  contractors,  and 
is  a  veritable  mine  of  suggestive  hints  as  well  as  of  examples 
of  excellent  blanks  for  special  purposes. 


The  following 

CHAPTER 
CHAPTER 
CHAPTER 

CHAPTER 
CHAPTER 
CHAPTER 
CHAPTER 
CHAPTER 


is  the  list  of  chapters: 

I — The  Ten  Laws  of  Management. 

II — Rules  for  Securing  Minimum  Cost. 

Ill— Piece  Rate,  Bonus  and  Other  Systems 
OF  Payment. 

IV — -Measuring  the  Output  of  Workmen. 

V — Cost  Keeping. 

VI — Office  Appliances  and  Methods. 

VII — Bookkeeping  for  Small  Contractors. 

VIII — Miscellaneous   Cost  Report  Blanks 
and  Systems  of  Cost  Keeping. 


Cloth,  6x9  inches,  360  pages.     Price  $3.50  net,  po.'itpaid. 
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age  which  should  be  allowed  for  in  earthwork. 
Quotations  from  various  authorities  are  given 
and  discussed  by  the  author,  wlio  presents  fig- 
ures whicli  he  has  found  to  work  well  in  actual 
practice. 

An  Economical  Substitute  for  a  Timber 
Trestle  in  Making  a  High  Embankment. — Eng.- 
Contii..    June    1.    1910.       -3    p. 

1  >i  .'icribfS  the  method  of  making  a  deep  fill 
Uy   dumping  material   from  a  wire   rope   trestle. 

Some  Published  Costs  of  Tunnel  Work  in  the 
Los  Angeles  Aqueduct. — Eng.-Contg..  June  1, 
lUlu.     -V2  pp. 

Tins  article  summarizes  the  methods  and 
costs  of  tunnel  construction  on  the  I..0S  Angeles 
aqueduct.  It  is  the  most  complete  summarj-  of 
such  costs  yet  published.  • 

Pressure  Resistance  and  Stability  of  Earth. — 
Ens.-Contg.,   June   3,   1910.      S  pp. 

This  article  is  a  description  of  a  very  com- 
plete investigation  into  the  pressure  resistance 
and  stability  of  eartli.  The  tests  are  de- 
scribed in  detail  and  a  complete  mathematical 
discussittn  of  the  results  is  given.  Tiie  article 
is  of  wide  interest  to  contractors  and  engineers. 

Time  and  Material  Costs  of  Excavating  35 
Cu.  Yds.  of  Rock  in  Trench  Bottom.  —  1-^ng.- 
Contg.,  .lune  15,  1910.     U  p. 

Describes  the  method  of  excavating  a  small 
amount  of  rock  on  the  bottom  of  a  trench  and 
gives  the  cost  of  the  work. 

Method  and  Cost  of  Excavating  a  Mine  Shaft 
by    Raising. — Eng.-Contg.,   June   15,   1910.      ',i    p. 

The  shaft  described  was  excavated  by  n-ork- 
ing  from  the  bottom  up.  Methods  of  handling 
the  material  are  given  and  also  complete  item- 
ized costs  of  the  woik. 

Structural  Details  of  Two  Earth  Dams  for 
the  Porto  Rico  Irrigation  Service. — Eng.-Contg., 
June  T2.   1910.      y,   p. 

Illvistrates  a  cross-section  of  two  earth  dams, 
one  having  a  concrete  diaphragm  wall  4  ins. 
thick  and  nearly  100  ft.  high.  Extractions  from 
the    specifications    for    earthwork    are    given. 

The  New  Buffalo  Water- Works  Tunnel.  — 
Eng.   Rec,   June  25,   1910.     4  pp. 

An  excellent  article  describing  the  methods  of 
construction  followed  in  driving  a  tunnel 
through  rock  with  records  of  progress,  giving 
'.rganization  and   other  useful   data. 

Borings  for  the  Panama  Dock  at  Chistobal: 
with  Table  of  Costs. — E.  B.  Karnapp.  Eng. 
News,  June  16.  1919.     %  p. 

Describes  method  of  making  w*ash  drill  bor- 
ings to  rock  and  continuing  with  diamond  drill, 
giving  gang  organization  and  costs. 

Difficult  Work  in  Quicksand  at  East  St.  Louis. 
— Contr.,   June  1,    1910.     2  pp. 

Illustrated  article  describing  the  construction 
nf  foundations  for  a  pumping  station  on  the 
East  St.   Eouis  sewers. 

SURVEYING  AND  DRAFTING. 

Office  Methods  in  a  Concrete  Designing  Of- 
fice.— Eng.   Rec,  June  11,  1910.     2U  pp. 

Describes  the  system  of  blanks  and  records 
used  by  a  large  contracting  engineering  firm 
in  designing  and  constructing  reinforced  con- 
crete buildings.  An  article  of  more  than  usual 
value. 

Recent  American  Precise  Leveling. — Eng. 
Rec,   June   25.   1910. 

Describes  the  instruments  and  methods  em- 
ployed in  recent  precise  leveling  work  of  the  U. 
S.  Coa.st  and  Geodetic  Survey. 

MISCELLANEOUS. 

A  Public  Service  Commission's  Library.  — 
Eng.    Rec,   June   4,   191U.      114   pp. 

Describes  manner  of  collecting.  arranging 
and  filing  material  for  the  library  of  the  Public 
Service  Commission  for  the  First  District  of 
New  York. 

Method  of  Constructing  Two  Public  Comfort 
Stations  in  Small  Cities  with  Some  Costs  of 
Construction  and  Operation.^Eng  -Contg.,  June 
S,    1910.     2M    pp. 

Plans  and  sections  of  two  public  comfort  sta- 
tions are  shown  and  the  construction  of  the 
stations  and  tlie  accommodations  provided  are 
described  in  some  detail.  General  costs  are 
given  of  the  construction  of  one  of  the  stations. 

Economy  of  the  Piece  Work  System  in 
Handling  Supplies. — Eng.-Contg-.,  June  29,  1910. 
%   p. 


Discusses  the  method  of  applying  piece  work 
to  the  handling  of  supplies  on  railways.  Gives 
cost  figures  showing  the  economy  of  piece  work 
as  compared  with  ordirary  day  labor  work. 

An  Efficient  Derrick  Used  on  Louisville,  Ky., 
Sewer   Work. — Eng.-Contg..   June  29.    1910.    Vs   p. 

lUustiates  the  details  of  a  special  derrick  for 
handling  clam  shell  bucket.  Figures  of  output 
are  given. 

The  Compensation  of  Workmen. — Eng.-Contg., 
June   29.    1910.      Vj    1>. 

General  discussion  of  the  method  of  compen- 
sating workmen  on  the  basis  of  increased  pay 
for  increased  output.  A  suggestive  article  to 
contractors. 

The  Fundamental  Principles  of  Efficiency. — 
Eng.-Contg.,    June   29,    1910.      1 14   pp. 

This  article  relates  particularly  to  the  effici- 
ency of  railway  operation  but  many  of  the 
principles  laid  down  are  of  general  application. 
Twel\'e  principles  are  defined  and  illustrated  by 
presenting  specific  examples.  A  noljibly  inter- 
esting article. 

Building  the  Miah  Maul  Shoal  Lighthouse. — 
By  T.  J.  Rout.  Jr.,  and  A.  E.  .\rledge.  Eng. 
News.  June  2,  1910.     2  pp. 

Describes  and  illusti-ates  structure  consist- 
ing of  concrete  filled  steel  cylinder  poured  on 
piles  and  grillage.  Weights  of  various  parts  of 
structure  are  given,  showing  load  per  pile  of 
10.7  tons.  General  methods  of  construction  are 
described. 

The  Design  and  Working  of  a  Modern  Refuse 
Destructor. — By  W.  F.  Lfneday.  Eng.  News. 
June  2:1   1910.      11^  pp. 

General  discussion  of  the  requirements  and 
operating  characteristics  of  machine  refuse  de- 
structors witli  some  account  of  the  lines  of  de- 
velopment  and   costs  of  operation. 

Town  Scavenging  and  Refuse  Disposal. — By 
Hugh  S.  Watson.     -Mun.  Eng..  July,   1910.     3  pp. 

The  third  installment  of  an  article  on  Eng- 
lish practice  in  Town  Scavenging  and  Refuse 
Disposal.  This  installment  treats  of  the  utiliza- 
tion  of  residuals  from   refuse  destructors. 

The  Young  Engineer  and  His  Working  Tools. 
— By  Cluirles  Lyon  Wood.  Mun.  Eng.,  July. 
1910.     2   pp. 

Suggestions  tor  the  young  engineer  regarding 
field  and  office  equipment  and  the  use  of  the 
same. 

Market  House  of  Knoxville.  Tenn. — By  Jesse 
S.  Cottrell.  Mun.  Jl.  &  Eng..  June  29,  1910,  2  pp. 

A  description  of  the  new  market  house  build- 
ing at  Knoxville,  Tenn. 

Public  Market  of  St.  Paul.— By  C.  L.  .\nnan. 
Mun.   Jl.   &Eng.,   June  8,   1910.     2>/i   pp. 

An  illustrated  article  describing  the  public 
market  of  the  city  of  St.  Paul,  Minn.  Some 
details  (if  cmstruction  are  given. 

Milwaukee  Incinerating  Plant. — Mun.  Jl.  & 
Eng.,  June  29,   1910.     1%  pp. 

Describes  the  methods  of  making  the  final 
tests  at  the  incinerating  plant  of  the  city  of 
Milwaukee,  and   gives  the  results  attained. 

Building  San  Francisco's  New  Firp  Protection 
System.— Contr..   June   1.   1910.     1  p. 

A  sliort  descriptio'i  of  the  system  about  to  be 
constructed. 

Design  of  Cone  Pulleys  Using  Open  Belts. — 
By  C.  S.  MacCaughey.  Eng.  Dig.,  June.  1910. 
3  pp. 

Containing  formulae  and  graphical  methods 
In  determining  the  diameters  of  pulleys 
with  reference  to  speed  ratios.  The  author 
has  devised  the  formulate  after  consider- 
able experience  with  other  formulae  in  a  suc- 
cessful effort  to  arrive  at  closer  results  In 
practice. 

The  Economic  Value  of  Motion  Study  In. 
Standardizing  the  Trades.— By  Frank  1!.  GU- 
breth.  M.  E.     Eng.  Dig..  June.  1910.     S  pp: 

Third  of  a  series  of  articles  on  motion  study. 
The  author  goes  Into  detail  in  analyzing  and 
standardizing  the  motions  of  the  different 
tradesmen  with  a  view  to  lessening  the  amount 
of  work  and  producing  better  results  for  less 
money.  This  article  deals  particularly  with 
bricklaying  and   handling. 

Employers'  Liability  Insurance — By  Miles  iM. 
Dawson.     Eng.   Dig..   June.    1910.     3   pp. 

Deploring  the  conditions  made  by  the  present 
system  now  in  use  in  the  V.  S.  and  outlining 
more  desirable  systems  and  methods  of  getting 
them  introduced. 


The  May,  1910,  Issue  Contains 

"The  Value  of  Geological  Science  lo  the 
Petroleum  and  Natural  Gas  Butinest." 

By  FREDERICK  G.  CLAPP, 
Consuttint^  IJtoIogical  Engineer 

An  extensive  illustrated  paper  with 
discussion  on  the  relation  of  oil  and 
gas  pools  to  geological  structure  in 
different  parts  of  the  world. 


"The  Selection  of  a  Boiler  Feed  Water." 

Hy  J.  C.  W.  GRliTH,  .M.  li. 

A  paper  and  extensive  discussion 
giving  analyses  of  many  typical 
waters  and  their  treatment.  A 
number  of  tables  are  introduced 
giving  detailed  costs  of  operation 
of  a  number  of  water-softening 
plants. 

JProceedings 

The    Engineers'    Society    of 
Western    Pennsylvania 

50  cents  per  copy.  <5  per  year. 

ELMER    K.  HILES,  Secretary. 

2511  OUver  Building,   PITTSBURGH 


The  Journal 

OF 

Western  Society 

OF 

Engineers 

is  a  high  grade  bi-monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Pr'ce 
is  $3.00  a  Year 

The  circulation  is  about  l.fiOO 
copies  of  each  issue,  six  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to  a 
high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
published  in  the  Journal. 

For  rates  or  other  information  conceraing 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
1735  Monadnock  Block,  Chicago. 
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Elementary  Electrical  Engineering.— L.  W. 
Gill,  M.  Sec.     Can.  Engr..  June  3,  1910.     3  pp. 

One  of  a  series  of  articles  intended  for  engi- 
neers, outside  of  the  electrical  field,  to  secure 
knowledge  of  the  simpler  electrical  problems. 

Elementary  Electrical  Engineering. — By  L.  W. 
Gill,   M.   Sc.     Can.   Engr.,  June  3.   1910.     3  pp. 

Chapter  III.  of  a  .series  of  articles  on  the  ele- 
ments of  electricity  intended  for  the  civil  engi- 
neer who  is  unfamiliar  with  the  simpler  elec- 
trical problems. 

Garbage  Reduction  and  Disposition  of  By- 
products.— By  Chas.  S.  Wainwright.  Can.  Engr., 
June  16,  1910.     1%  pp. 

An  illustrated  paper  on  the  Wheelwright  hot 
water  process  and  the  plant  of  the  New  Bed- 
ford Extractor  Co. 

Reducing  the  Cost  of  Handling  IVIaterial  in 
Power  Plants.— Can.   Engr.,  June  3,   1910.     2  pp. 

An  illustrated  description  of  the  coal  and  ash 
handling  apparatus  at  the  plant  of  the  Peoria 
Gas  &  Electric  Co..  Peoria,   111. 


Reinforced  Concrete 
Pocket  Book 

By  L.  J.  MENSCH,  M.  Am.  Soc.  C.  E. 


Containing  Tables,  Rules  and  Illustra- 
tions for  the  Convenient  Design, 
Rational  Construction  and  Ready  Com- 
putation of  Reinforced  Concrete  Girders, 
Beams,  Footings,  Columns,  etc. 


A  book  written  by  a  trained  engineer 
and  successful  contractor  for  the  use  of 
engineers  and  those  having  a  knowledge 
of  mechanics  and  building  construction. 


Full  leather,   216    pages;   4ix6tjinche« 

Price  $4.00  net 

The  Myron  C.  Clark  Publishing  Co. 

J5S  Dearborn  Street     ".;        i,j    CHICAGO,  ILL. 


Surveyor's  Hand  Book 

liy  T.  U.  TAYLOR 
Professor  ot  Civil  Engineering,  University  of  Texas 

Describes  the  instruments,  their 
care  and  adjustment,  and  the  methods 
practiced  in  making  surveys  of  all 
kinds.  Extensive  tables  are  given  to 
facilitate  calculations. 

There  are  chapters  on  Chain  Surveying — Compass 
Surveying — Transit  Survey — Calculation  ot  Areas — 
Division  of  Land — LcvelinR — Topographic  Survey — 
Railroad  Survey — Earthwork — City  Surveying — 
Plotting  and  Lettering — Government  Surveying — 
Trigonometric  Formulas — Tables — Etc.,  etc. 

Flexible  leather;  gilt  edges;  4}x7  inches;  illustrated; 

328  pages;  price  $2.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

,355  DEARBORN  ST.,  CHICAQO,  ILL. 


Telephone  Line  Construction 
Methods  and  Cost 

By  CLARENCE  IIAYER 

Formerly  Cost  Statistician  and  Facilities 

Engineer.  Chicago  Telephone  Co. 

with  additional  data  by  J.  C.  SLIPPY  and  others. 

This  is  by  all  odds  the  most  com- 
plete and  systematic  record  of  costs 
for  any  one  class  of  construction 
work  that  has  ever  been  published. 
There  are  over  150  tables  of  cost 
data  averaged  from  hundreds  of 
jobs  by  items.  The  methods  de- 
scribed and  illustrated  are  the  most 
recent  standards  of  progressive 
telephone  and  electric  companies. 

The  book  describes:  Methods  and  Cost  of  Pole 
Line  Construction,  of  Cable  Construction,  of  Cable 
Splicing,  of  Removing  Old  Line  and  of  Recon- 
struction, of  Constructing  Underground  Conduit, 
Detailed  Cost  of  Constructing  824,862  Duct  Feet 
of  Underground  Conduit  and  318  Vaults  in  One 
Job,  Miscellaneous  Costs  and  Special  Data,  etc., 
etc. 

Cloth,  6x9  inches;   300  pages;    100  illustrations: 
157  tables;  price  $4.00  net.  postpaid 

The    Myron    C.    Clark    Publishing    Co. 
355  Dearborn  Street,  Chicago,  III. 


Cements,  Mortars  and  Concretes 

— Their  Physical  Properties 

An  up-to-date  Compendium  of  Reliable  Tests 

of  Cements,  Mortars  and  Concretes 

By  MYRON  S.  FALK.  Ph.  D. 

Instructor  in  Civil  Engineering.  Columbia - 

University 

'pHIS  book  contains  a  very  complete  report  ot 
-^  the  results  of  tests  made  during  the  past 
fifteen  years,  and  gives  these  results  In  tables  and 
diagrams  classifled  according  to  subjects.  It  is  a 
rererence  book  that  should  be  in  the  library  ot 
every  civil  eneineer.  The  contents  Include  chap- 
tiTs  on  Chemical  Properties  of  Cemeut,  Physical 
Tests  of  Cement.  General  Physical  Properties, 
Elastic  Properties  in  General.  Tensile  Properties. 
Compressive  Properties,  Flexural  Properties  Re- 
port on  Uniform  Tests  ot  Cement  by  the  Special 
Committee  ot  the  American  Society  of  Civil 
Engineers,  and  Constitution  of  Cement. 

Cloth  6x9  inches:  IS4  pages;  il'ustrated; 
price  $2.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO.  ILL. 
13-21  Park  Row.  NEW  YORK 


BOOKS 

on  the  "Methods  and  Cost"  of  construction  work. 

Send  foi  Catalog 
THE  MYRON  C.   CLARK   PUB.  CO., 

355  Dearborn  Street.  CHICAGO 


Two  "System"  Books 

These  two  books  will  not  exactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
"Bricklaying  System"  and  of  "Field 
System,"  by  Gilbreth.  One  review  of 
"  Bricklaying  System  "  pronounced  it 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  of  laying 
brick,  in  spite  of  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  "  Field  System  "  is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniforinity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  330 
pages  (6x9  inches)  and  its  prioe  is 
$3.00    net,    postpaid. 

The  "  Field  System  "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net,  post  paid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  Chicago 
13-21   Park   Row,  New  York 


Concrete  Bridges  and  Culverts 

By  H.  GRATTAN  TYRRELL. 

In  the  preparation  of  this  manual,  the  effort 
has  been  made  to  as  far  as  possible  eliminate 
mathematical  formulae,  and  to  present  the  sub- 
ject in  the  simplest  possible  manner.  Only  such 
material  is  given  as  is  directly  required  in  the  de- 
sign and  construction  of  ordinary  concrete  and 
masonry  arches,  so  it  will  be  unnecessary  for  the 
busy  engineer  to  spend  valuable  time  and  thought 
in  the  perusal  and  study  of  abstruse  mathematical 
treatises.  Practicing  engineers  have  but  little  time 
for  mathematical  investigation,  and  generally 
must  accept  formulae  as  given  to  them  by  others. 

CONTENTS:  Plain  Concrete  Arch  Bridges- 
Reinforced  Concrete  Arch  Bridges — Highway 
Beam  Bridges — Concrete  Culverts  and  Trestles. 

Flexible  leather,  (^\\A\  inches;  272  pages; 
66  illustrations.     Price  $3.00,  net  postpaid. 

The    Myron    C.    Clark    Publishing    Co. 

355  Dearborn  Street,  Chicago,  III. 


Tyngs  Island  Bridge  of  the  Vesper  Country  Club,  Lowell,  Mass. 
— With   Discussion 

By  James  W.  Thomas.      Boston  Society  of  Civil  Engineers. 

Bellows  Falls  Arch  Bridge 

By  Joseph  R.  Worcester.     Boston  Society  o£  Civil  Engineers. 

Waterproofing  of  Engineering  Structures — With  Discussion 

.    By  Joseph  H.  O'Brien.     Boston  Society  of  Civil  Engineers. 

Discussion  of  Paper — "The  Relation  of  the  Steam  Turbine  to  Modern 
Central  Station  Practice" 

Journal    of    the     Association    of    Engineering     Societies,    May,     1910 

30  Cents  Per  Copy.     $3.00  Per  Annum. 
FRED.  BROOKS,  Secretary,  31  Milk  Street,  BOSTON,  MASS. 
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REVIEW 

INDEX 

OF 
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ESGISEERISG 

LITERATI 

JRE 

A  classified  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  and  books  published  during  the  month 
just  passed  is  given  in  the  succeeding  pages.  The  literature  in- 
dexed and  reviewed — with  the  exception  of  books — relates  solely 
to  civil  engineering.  In  the  section  devoted  to  Book  Reviews  all 
books  in  all  branches  of  engineering  are  listed  as  received  and 
such  of  them  as  seem  worthy  are  reviewed  as  fully  as  due  regard 
for  conciseness  will  permit.  In  choosing  books  for  review  rigid 
selection  is  exercised.  Next  to  careful  choice  of  books  for  re- 
view timeliness  of  review  is  sought.  All  books  are  reviewed  with- 
in a  month  of  their  receipt.  The  same  statement  is  true  of  the 
articles  and  papers  that  are  indexed.  Also,  as  in  choosing  books 
for  review,  the  choice  of  articles  and  papers  for  indexing  is 
based  on  merit.  Numerical  strength  in  "titles  indexed"  is  not 
sought;  excellence  of  selection  is  sought. 

LIST  OF  PERIODICALS  INDEXED 


The  purposes  of  the  Monthly  Review  Index  are:  First,  to  in- 
form civil  engineers  and  contractors  of  the  articles  and  papers 
of  merit  that  are  published  each  month,  in  such  a  way  as  will 
give  a  clear  idea  of  their  character  and  scope;  second,  to  supply 
the  user  with  the  date  and  place  of  publication,  the  length  of  each 
article  and  the  cost  at  which  it  can  be  secured.  The  name, 
adopted  abbreviations,  place  of  publication  and  price  per  number 
of  each  periodical  examined  for  civil  engineering  articles  are 
given  in  the  list  immediately  following.  The  other  information 
is  given  in  the  index  proper  for  each  article  separately. 

Books  reviewed  will  be  sent  post  paid  on  receipt  of  price  by 
the  Book  Department  of  Enginee3?inc-Contractinc;  periodicals, 
etc.,  containing  articles  indexed  should  be  ordered  direct  from 
the  publishers. 
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ROADS  AND  STREEIS. 

Highway  Construction  in  Cuba. — Eng.-Contr., 
July  27,  1910.     3  pages. 

This  is  a  general  aescription  of  the  methods  of 
highway  construction  being  employed  in  Cuba 
under  American  engineers.  Costs  of  some  of  the 
work  are  given. 

The  Highway  Traffic  Census  of  the  IVIassa- 
chusetts  Highway  Commission. — Eng.-Contr.. 
July  27.  1310.     73   page. 

This  article  gives  the  results  of  the  traffic  cen- 
sus made  by  the  Massachusetts  Highway  Com- 
mission. 

Notes  on  Road  and  Street  Work.— Eng.-Contr.. 
July  27.  1910.     1   1-G  page. 

This  article  gives  miscellaneous  methods  and 
cost  data  on  road  work  of  various  kinds. 

An  Instrument  for  Ascertaining  the  Tenacity 
and  Ductility  of  Bituminous  Materials. — Eng.- 
Contr.,  July  20,  1910,     11/2  pages. 

This  is  a  description  of  a  very  interesting  de- 
vice for  determining  the  ductility  of  such  bitu- 
minous materials  as  are  used  in  road  construc- 
tion. The  testing  machine  is  illustrated  and  the 
methods  of  test  operation  are  described. 

Proposed  Standard  Tests  for  Road  IVIaterials  of 
the  American  Society  for  Testing  IVIaterials. — 
Eng.-Contr.,  July  20,  1910.     1  1-6  pages. 

This  is  the  report  of  the  special  committee  of 
the  society  named  giving  the  st.andard  tests  pro- 
posed for  road  materials. 

Road  Maintenance  Work  in  1909  of  the  Massa- 
chusetts Highway  Commission. — Eng.-Contr.. 
July  20,  1910.     ]=:,  pages. 

This  article  is  a  summary  of  the  experimental 
work  done  by  the  Massachusetts  Highway  Com- 
mission during  the  year  1909.  Methods  of  con- 
struction are  described  and  results  obtained  are 
stated. 

Methods  of  Constructing  Natural  Mixture 
Sand-Clay  Roads  in  Georgia. — Eng.-Contr.,  July 
13,   1910,      1/2   p. 

Describes  the  methods  of  construction  and 
gives  some  general  costs  of  sand-cUiy  road  work 
in  Georgia, 

A  New  Machine  for  Testing  the  Adhesive 
Quality  of  Pitch.— Eng.-Contr..  July  13,  1910, 
H  P- 

Illustrates  and  describes  a  machine  for  test- 
ing the  adhesive  quality  of  pitch  used  in  road 
construction. 

The     Economy    of     Good    Stone     in     Macadam 

Road    Work.— Eng.-Contr.,   July   13,    1910.      Vs   P- 

A    general    discussion    of    the   best    stones    for 

use    in    macadam    road    construction    with    some 

records   of   experience. 

The  Determination  of  Soluble  Bitumen. — 
Eng.-Contr..  July  tl,  1910,     21/2   PP. 

This  is  a  general  discussion  with  critcism  of 
the  various  common  methods  of  determining 
soluble  bitumen.  Tables  are  given  showing  the 
results  obtained  by  each  of  the  methods. 

Experiments  of  the  State  Highway  Depart- 
ment of  Ohio  with  Various  Road  Binding  Ma- 
terials.— Eng.-Contr..    July    6.    1910.      3    pp. 

This  article  describes  the  experiments  made 
by  the  state  highway  department  of  Ohio  on 
\'arious  preparations  for  preventing  dust  and 
binding  the  surface  of  macadam  roads.  Seven- 
teen sections  of  road  each  400  feet  long  are 
treated  by  different  methods.  The  methods  and 
cost  of  treatment  are  given  for  each  section 
and  such  results  as  have  been  obtained  up  to 
date   are    described. 

District  Engineer  Work  in  the  Philippines. — 
Kng.    News.  July  7.   1910.     273   pp. 

A  general  article  describing  character  of  and 
organization  for  district  engineer  work  and  dis- 
cussing particularly  methods  of  road  work  and 
giving   conditions  and  some  costs. 

A  Road  Roller  of  Improved  Design  with 
Novel  Form  of  Front  Truck.-  Eng.  News..  July 
7.    1910.      3%    pp. 

Describes  In  detail  the  construction  of  a  road 
roller  having  a  special  turntable  joint  truck 
construction.  The  theory  of  the  new  construc- 
tion  is  explained  and  its  merits  dist-ussed. 

Modern  Methods  of  Street  Cleaning. — Eng. 
Nc-\vs.  July  2^,   1910.     IH  pp. 

Oiscusses  the  subject  under  the  headings  of 
cost  and  principles  of  administration,  technical 
considerations,  Apparatus  and  methods  of  col- 
lection and  final  disposition. 


San  Joaquin  County  Highway  Improvements. 
-Eng.   Rec.   July  23.   1910.      1   p. 

Describes  the  general  plans  and  construc- 
tion inetiiods  being  followed  in  constructing  23S 
miles  of  improved  roads  in  the  county  named. 

Dust  Prevention  Experiments. — Mun.  Jl.  oi 
Eng..  July  27.  1910.     2  pp. 

Abstract  of  a  circular  issued  by  the  U.  S. 
Office  of  Public  Roads,  giving  an'  account  of  the 
experimental  work  on  that  office  in  dust  pre- 
vention and  road  preservation  work. 

Tar   Macadam    Roads, — Surveyor,   July  S.    1910. 

IV2   PP- 

Contains  statistics  relative  to  tar  macadam 
roads  in  a  number  of  Eriglish  districts  and 
towns.  Data  is  given  in  tabular  form  as  re- 
gards the  mileage  and  gradients  on  which  tar 
macadam  is   laid. 

Tar  for  Road  Works.— By  R.  O.  Wynne-Rob- 
erts. Surveyor,  July  1,  July  8  and  July  15,-1910. 
10  pp. 

.\n  excellent  article  describing  the  methods  of 
producing  tar.  and  the  effects  on  its  tjuality. 
The  essential  features  of  the  distillation  of  tar 
is  explained  and  data  on  the  cost  of  installing 
and  operating  distilling  plants  are  given. 

New  York  Street  Cleaning.— Mun.  Jl.  &  Eng.. 
July  13.   1910.     5  pp. 

A  description  of  the  general  work  of  the 
Department  of  Street  Cleaning  of  New  York 
City.  The  matter  is  taken  from  the  annual 
report  of  the  Commission  on  Street  Cleaning. 

SEWERS 

Methods  of  Constructing  Stream  Crossings 
for  a  Large  Trunk  Sewer. — Eng.-Contr.,  July 
20,     1910.      IV2    PP- 

This  article  describes  and  illustrates  the 
plans  of  some  half-dozen  crossings  of  small 
streams  by  a  large   trunk  sewei-. 

Infiltration  of  Ground  Water  Into  Sewers, 
with  Notes  on  Tar  Cement  Joints,  Wooden  Un- 
derdrains  and  Leakage  of  Manhole  Covers, — 
Engr,-Contr,,  July  20,   1910.     l',4   pp. 

This  article  gives  the  results  of  some  inter- 
esting experiments  made  to  determine  the  ex- 
tent to  which  gi'ound  water  enters  scfvers 
through  manhole  covers.  It  also  describes  the 
method  of  constructing  tar  cement  joints  for 
pipe   sewers  to  reduce  infiltration. 

Methods  of  Construction  on  the  Southern  Out- 
fall Sewer,  Louisville,  Ky.,  with  Some  Costs, — 
Eng,-Contr,,  July  6,  1910.     2  pp. 

This  article  is  a  general  description  of  the 
methods  of  constructing  about  5  miles  of  15  x  15 
ft.  concrete  sewer  at  Louisville.  Ky.  Tables 
are  given  showing  the  plant  emploj-ed  on  eacii 
section  of  the  work. 

Method  of  Constructing  by  Tunneling  a  Sew- 
er Siphon  Under  the  River  Dee,  Aberdeen. 
Scotland. — Kng.-Contr.,   July   6.    1910.     2'3   pp. 

This  article  is  a  general  description  with  il- 
lustrations of  tile  methods  employed  in  driving 
a.  small  sewer  tunnel  under  a  river.  The  con- 
ditions of  construction  were  quite  difficult  and 
sevei-al    interesting    methods    were    developed. 

Difficult  Sewer  Reconstruction. — Eng.  Rec.. 
July  9,   1910,     2%  pp. 

The  original  sewer  had  a  hump  underneath 
which  at  even  grade  the  new  sewer  was  built. 
Article  describes  metliods  adopted  for  merging 
the  new  and  old  structures  at  the  ends  of  the 
hump,  A  notaljly  ingenious  piece  of  construc- 
tion work. 

Automatic  Revolving  Sewage  Distributors, — 
Eng.    Rec.    July  30,    1910,     1   p. 

Describes  distributors  and  gives  general  re- 
sults of  tests  made  to  determine  their  effi- 
ciency. 

The  Agricultural  Use  and  Value  of  Sewage. — 
Surveyor,  July  !>.   1910,     1 V2  PP- 

.-V  paper  by  J.  A.  Voelcker.  Consulting  Chem- 
ist to  the  Royal  Agricultural  Society  of  Eng- 
land, read  before  Association  of  Managers  of 
Sewage  Disposal  Works.  The  paper  discusses 
the  circumstances  which  make  the  application 
of  sewage  to  lands  different  to  ordinary  agri- 
cultural practice. 

Rapid  Sewage  Sedimentation. — By  Emil 
Kuichiing.  Mun.  Jl.  A.-  Eng..  July  20.  1910. 
2  pp. 

An  abstract  of  experimental  investigations  on 
the  sedimentation  of  sewage  at  Cologne,  Ger- 
many. 


Modern  Biological  Sewage  Treatment. — Sur- 
veyor. July  S  and  July  15.  1910.     31^  pp. 

A  review  treating  of  the  rise  and  progress 
of  the  science  of  modern  biological  treatment  of 
sewage.  The  matter  is  taken  from  the  presi- 
dential address  by  W.  J.  Dibdin  delivered  before 
the  Association  of  Managers  of  Sewage  Disposal 
Works. 

WATER=WORKS  AND  HYDRAULICS. 

Method  and  Cost  of  Laying  10,377  Ft.  of  12- 
In,  Water  Pipe  by  Day  Labor  at  Tuscaloosa, 
Ala. — Eng.-Contr.,   July  C,    1910.     1/3   p. 

Tills  article  illustrates  and  describes  the 
method  of  laying  some  10.000  feet  of  water  pipe 
in  sections  of  100  feet  each.  Each  section  of 
10  lengths  of  pipe  was  connected  and  calked  on 
tlie  bank  and  lowered  into  the  trench  as  a  unit. 
Tlie   itemized   costs   of   the  w'ork   are  given. 

Conservation  of  Water- Powers. — Eng.  News. 
July  7,  1910.     2V4  pp. 

The  subject  is  discussed  under  the  headings 
of  relation  of  forests  and  stream  flow,  imposed 
rates  as  a  tax  on  water-power  enterprises, 
features  of  present  regulations  wliich  should 
lie   changed  and  an   alternative   plan. 

Notes  on  the  Water-Supply  of  Havana,  Cuba. 
—Eng.   News,    July  14,   1910.     1%   pp. 

Describes  the  old  and  new  water-supply  sys- 
tem of  Havana  with  an  analysis  of  the  water. 
Tiie  filter  plant  of  the  old  works,  stated  to  be 
prob.ably  the  oldest  filter  plant  in  the  world, 
is  interestingly  shown  by  drawings  and  views. 
Hypochlorite  Disinfection  of  the  Water-Sup- 
ply of  Toronto,   Ont, — Eng,   News,  July  21.   1910. 


1    p. 

Relates  experience  in  reduction  of  bacteria 
and  total  elimination  of  intestinal  bacteria  by 
the  temporary  use  of  hj'pochlorite  as  a  disin- 
fectant. An  interesting  dosing  apparatus  is  il- 
lustrated. Tables  of  bacterial  reduction  are 
Ki\-en. 

The  Owens  Valley  and  Olancha  Divisions  of 
the  Los  Angeles  Aqueduct.— Eng.  Rec.  July  2. 
1910.       2%     pp. 

General  description  of  structural  features  of 
the  aqueduct  sections  named  with  several 
views  of  working  plant  and  typical  cross-sec- 
tions, and  some  notes  on  construction  methods. 
The  Construction  of  the  Great  Western  Power 
Plant.— Eng.  Rec.  July  16.  1910.     2>3  pp. 

Describes  camp  and  plant  layout,  metliods  of 
getting  in  materials  and  particularly  methods 
of  constructing  rock  tunnel  15,168  ft,  long. 
Drawings  are  given  of  traveling  centers  fof  con- 
iri-ti-  lining.     A  good  general   methods  article. 

Electricity  in  the  Construction  of  the  Los 
Angeles  Aqueduct. — Eng.  Rec,  July  16,  1910. 
■2  pp. 

Describes  the  various  developments  of  electric 
power  along  the  Los  Angeles  aqueduct  for  con- 
struction purposes  and  methods  of  transmitting 
and  utilizing  this  power.  Some  general  costs 
are  given. 

A  Mechanical  Filter  for  the  Removal  of  Iron. 
—Eng.  Rec.  July  23.   1910.     2  pp. 

Illustrates  the  general  plans  and  describes 
the  construction  and  equipment  of  a  filter  plant 
at  Iowa  City,  la.,  for  removing  iron  from  watei- 
by  precipitation  with  lime  and  subsequent  me- 
chanical filtration. 

The  Boulder  Hydroelectric  Plant. — Eng.  Rec. 
July   30.   1910.     2%  pp. 

Describes  the  reservoir  and  pipe  line  construc- 
tion of  the  plant  named.  Some  of  the  hydraulic 
features  are  particularly  interesting.  Metliods 
of  construction  are  described. 

Poor  Pipe  Causes  Red  Water  in  Springfield. — 
Eng.   Rec.  July  30.   1910.      2I3   pp. 

Reprint  of  a  report  Ijy  Geo.  C.  Whipple  on  an 
investigation  made  to  determine  the  cause  of 
"red  water." 

The  Water  Supply  System  of  Santiago.  Cuba. 
—Eng.  Rec.  July  30.  1910.     II3  pp. 

-■V  general  description  of  this  new  water- 
works  including  dam,  reservoir  and  pipe  line. 

New  Cast-iron  Conduit  of  the  Syracuse 
Water-Works.— Eng.  Rec.  July  2.  1910,  2-%  pp. 
Good  general  description  of  structural  fea- 
tures of  30  and  42-in,  cast-iron  conduit  line  19- 
miles  long.  Some  interesting  notes  are  given 
on  tliickness  of  pipe. 

Maiden  Creek  Filters. — Mun.  Jl.  &  Eng.,  July 
27.   1910.      3  pp. 

A   description    of    the    slow    sand    filters    being 
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built  lor  the  city  of  Reading.  Pa.  The  filters 
will  be  10  in  number,  each  !IS  x  :;06  ft.  inside 
measurement  and  will  have  a  combined  capacity 
of  10.000.000  gals,  per  day.  Details  of  design 
and  methods  of  construction  are  given. 

The  Sterilization  of  Water  by'  Chlorine  and 
Ozone. — By  Prof.  G.  Sims  \Yoo<ilH-ad.  Surveyor, 
July  2i.  1910.     2  pp. 

A  discussion  of  the  sterlization  of  water  by 
oxidation  methods,  the  methods  applying  spe- 
cially to  clear,  bright  water,  and  especially 
to  water  containing  a  small  amount  of  organic 
matter.  The  paper  describes  the  treatment  with 
small  quantities  of  bleaching  powder,  ozoniza- 
tion  and  sterilization  by  the  ullr.i-violet  rays. 

Water  Purification  by  Ozone. — Mun,  Bng. 
Mag..   Aug.,  1910.     2  pp.     ' 

A  description  of  the  installatiou  at  Lindsay. 
Ont.  In  this  installation  the  cooling  of  the  air 
is  by  water.  The  air  is  handled  completely 
throughout  its  course  through  the  ozonizers  and 
into  and  through  the  water  by  means  of  hy- 
draulic agencies. 

RIVERS.  HARBORS  AND  CANALS. 

The  Relative  Value  of  Irrigating  Waters. — 
Eng.   News,   July   14.   1910.     1^4   pp. 

Discusses  the  removal  of  alkali  in  alkali  soils 
liy  surface  waters,  and  develops  an  "alkali 
coefficient"  which  is  defined  "as  the  depth  of 
water  which  on  evaporation  would  yield  suffi- 
cient alkali  to  render  a  4-ft.  depth  of  soil  in- 
jurious to  the  most  sensitive  crops." 

The  Shoshone  Dam  of  the  United  States 
Reclamation  Service.— Eng.  Rec.  July  23,  1910. 
s   pp. 

Describes  structural  features  and  general 
methods  of  constructing  the  dam  named.  Nu- 
merous illustrations  are  shown.  .\  notably  good 
jfeneral   descriptive   article. 

Driving  the  Laramie-Poudre  Irrigation  Tun- 
nel in  Colorado.— Eng.  News.  July  2S.  1910.     1  p. 

A  description  of  the  drilling  and  blasting 
methods  employed  in  driving  this  12,000-tt. 
riick  tunnel. 

Forms  for  the  Construction  of  the  Locks  and 
Dams  of  the  Pacific  Division,  Panama  Canal. — 
lOng.-Contr..    July   27.    1910.      1    p. 

This  article  illustrates  and  desrril)es  the  use 
of  sectional  forms  being  employed  in  construct- 
ing certain  of  the  concrete  locks  for  the  Pana- 
ma Canal. 

Municipal  Water  Front  Improvements  at  Oak- 
land.—Eng.  Rec.  July  9.  1910.     -3  p. 

General  description  of  a  $2..500.000  water  front 
improvement  comprising  bulkhead  and  quay 
walls,  a  water  front  street  and  wharves,  piers, 
•■t.-. 

Sinking  Large  Steel  Cylinders  by  Piledriver,- 
Eng.  News.  July  7.  1910.     %  P- 

Describes  and  illustrates  piledriver  and  its 
operation  for  sinking  steel  cylinders  7  ft.  7  ins. 
in  diameter  and  50  ft.  long  for  wharf  construc- 
tion  at    San   Francisco. 

The  Municipal  Wharf  at  Montgomery,  Ala.: 
A  Novel  Solution  of  the  River  Loading  Prob- 
lem.—Eng.   News.   July   14.   191".      1    P- 

A  general  description  of  the  ccuislruction  and 
equipment  of  this  new  public  wharf.  Interesting 
as  showing  the  possibilities  of  moilern  methods 
of  wharf  operation  on  shallow  screams  subject 
to  fluctuations  in  height. 

Progress  on  Dry  Dock  Number  4,  Brooklyn 
Navy    Yard.— Eng.    Rec.    July    -.    1910-      4%    PP- 

Tills  article  sliows  a  plan  of  the  contractor's 
plant  employed  in  the  construction  of  the  large 
■concrete  dry  dock  named  and  gives  a  general 
description  of  the  work.  The  notes  on  plant 
.and  plant  layout  are  chiefly  of  value 

An  Improvement  in  Pier  Construction,  San 
Francisco,— Eng.   Rec.   July   16.    1910.     1  p. 

Describes  manner  of  driving  large  steel  cylm- 
ders  by  pile  driver.  Details  of  driving  cap  are 
shown,  and  construction  of  cylinders  is  de- 
scribed. 

The  Siphon  Lock  on  the  Barge  Canal  at  Os- 
wego.—Bng.  Rec,   July  30,   191ii.     I'ri  PP- 

Describes  the  construction  and  operation  of 
the  novel  siphon  lock  located  at  Oswego  on  the 
New   York   Barge   Canal, 

Progress  on  the  Cape  Cod  Ship  Canal,— Eng. 
Rec,   July  30,   1910.     1   P- 


i 


A  general  articU-  oullining  the  plant  in  np- 
eration  and  the  progress  made  on  excavation 
of   the   Cape   t:od    Canal. 

RAILWAYS. 

Methods  and  Costs  of  Surfacing  and  Smooth- 
ing Track.  —  Eng.-Contr.,  July  27,  1910,  2%  PP. 
This  is  a  very  complete  article  describing 
gang  organization  and  giving  actual  progress 
and  cost  records  of  work  obtained  by  the  writer. 
The  Appraised  Values  of  the  Electric  Street 
Railways  of  Detroit.  Mich. — Eng.-Contr..  July  13, 
1910.      4>4    pp. 

A  complete  stiitement  of  the  appraised  values 
of  the  street  railways  of  Detroit,  Mich.,  com- 
prising some  170  miles  of  line.  This  Is  the 
most  complete  article  on  street  railway  ap- 
praisal  that   has   come    to   our   notice. 

Australia's  Railway  System  and  Some  of  Its 
Problems.— Eng.  News.  July  14,  1910,     mj  pp, 

A  general  ai-tlele  on  the  physical,  commercial 
and  traffic  characteristics  of  the  Australian  rail- 
way system  with  suggestions  for  improvement 
aiui  further  de\-elopment. 

Power  Economy  from  Coasting  Tests  on  the 
Manhattan  Elevated  Railway,  New  York.— E11.1;. 
.X.ws.   July  14.   1910.     IH-  PP- 

Tills  paper  describes  some  tests  made  on  the 
Manhattan  elevated  railways  in  which  a  clock 
was  used  to  record  the  amount  of  coasting  em- 
ployed in  the  operation  of  trains,  the  object  of 
this  device  being  to  obtain  from  the  motormen 
u  better  manipulation  of  trains  with  the  result- 
ing economy  in   the   use  of  power. 

Reconstruction  of  the  Washington  St.  Tunnel 
under  the  Chicago  River, — Eng.  News,  July  21, 
1910.     41^   pp. 

A  good  general  description  of  the  structural 
features  and  broad  methods  of  construction  of  a 
street  car  tunnel  under  the  Chicago  River. 

Economics  of  Railway  Electrification,— Eng. 
Rec.   July  23.   1910.     I's  PP- 

Discusses  importance  of  analyzing  each  meth- 
od of  electrification  applicable  with  regard  to 
interest,  depreciation  and  operating  expenses 
and   gives    many   useful  conclusions  and  data. 

Substructure  of  a  Double-Track  Railroad 
Bridge     at     Peoria. — Eng.    Rec,     July    23.     1910. 

I'a   pp- 

Describes  and  illustrates  concrete  piers  and 
abutments  with  a  surface  reinforcement.  Gen- 
eral  methods  of  construction  are  described. 

Elimination  of  the  Susquehanna  Crossing, 
Lackawanna   Railroad.— Bng.  Rec,  July  23,  1910. 

%   p. 

Describes  method  of  removing  a  nine-track 
grade  crossing  without  interruption  to  a  traffic 
of  206  passenger  trains  daily. 

The  Precooling  Plants  of  the  Pacific  Fruit  Ex- 
press Company.— Eng.  Rec.  July  23,  1910,     3  pp. 

Describes  in  detail  two  large  plants  recently 
erected  for  precooling  fruits,  vegetables  and 
other  products  previous  to  shipment  by  rail- 
way.    -A  notably  interesting  installation. 

The  Central  of  Georgia   Railway   Erecting  ard 

Machine  Shop.-Eng.  Rec.  July  30.  1910.     3:^  pp, 

A.n    illustrated    description    of    the    structural 

features    of    the    work    named,  ,  The    detail   and 

general   drawings  are  of  especial  value. 

BRIDGES.    BUILDINGS    AND     FOUNDA- 
TIONS. 

Comparative  Sections  of  Thirty  Retaining 
Walls  and  Some  Notes  on  Retaining  Wall  De- 
sign.-Eng.    News,   July   2S.    1910.      2   pp. 

Shows  comparative  sections  of  some  30  retain- 
ing walls  designed  by  different  engineers  and 
presents  a  discussion  of  earth  pressures  and  re- 
taining wall  design.  A  notably  Interesting 
article- 
Tests  of  Full  Size  Timber  Strlnge-s  at  the 
University  of  Illinois  Engineering  Labcatories. 
—Eng.-Contr.,  July  13,  1910.     3%  PP- 

\n  imporuint  article  giving  the  results  of 
tests  made  on  full  size  timbers  for  bridge 
stringers.  In  addition  to  the  full  size  tests, 
small  test  beams  of  the  s;ime  material  were  ex- 
perimented with.  A  comparison  is  drawn  be- 
tween the  full  size  and  small  test  results. 

Results  of  Tests  of  Strength  of  Steel  frcm 
l-Beams.-Eng.-Contr..  July  13.  1910.     2  pp. 

These  tests  were  made  to  determine  the  dif- 
ference in  the  quality  of  steel  located  on  the 
web,  flange  and  root  of  steel  I-beams. 
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strength  of  Steel  in  l-Beams. — Eng.  Rec. 
July  9,   1910.     2%   pp. 

Gives  results  of  tests  made  to  determine  va- 
riation in  structure,  etc.,  of  steel  located  in 
web,  flange  and  root  of  steel  I-beams. 

Foundation  Worl<  on  the  IVIunicipal  Building, 
New/  York.— Eng.  Rec,  July  9,  1910.     1%  pp. 

General  description  of  deep  foundation  work 
for  the  25-story  building  named.  Chiefly  inter- 
esting for  the  methods  and  results  given  of 
making  subsoil  tests  by  a  special  apparatus. 

General  Features  of  the  Curtis  Building,  Phila- 
delphia.—Eng.  Rec,  July  9,  1910.     4%  pp. 

The  features  described  are  principally  the 
foundations,  which  comprise  some  notable  con- 
crete embedded  steel  beam  grillage  footings. 
and  the  concrete  floor  construction.  A  general 
description  of  the  steel  work  is  given. 

The  Corrosion  of  Iron  and  Steel.— Eng.  Rec, 
July  9,  1910.     3%  pp. 

Gives  at  length  report  of  committee  of  Ameri- 
can Society  for  Testing  Materials  with  results 
of  numerous  tests  in  tabular  form.  A  particu- 
larly  reliable   investigation. 

Underpinning  the  Astor  Building,  New  Yorl<. 
—Eng.  Rec,  July  2,  1910.     1  p. 

Describes  method  of  sinking  eleven  3-ft.  di- 
amter  cast-iron  shells  and  filling  with  con- 
crete to  underpin  wail  with  shallow  founda- 
tion.     Cylinders   were  Jacked  down   in   sections. 

The  IVIovement  of  the  Peak  of  the  Eiffel  Tow- 
er Under  Wind  Pressure.— Eng.  News,  July  7, 
1910.      Vi    p. 

Describes  tests  made  to  show  character  of 
movement  of  the  Eiffel  Tower  under  wind  load 
and  also  gives  results  of  tests  made  to  deter- 
mine wind  pressure.  Conclusion  is  that  the 
pressures  to  be  expected  from  wind  have  been 
greatly  overestimated.  A  suggested  change  in 
the  standard  formula  is  given. 

The  Hudson  River  Bridge  at  Waterford,  Newi 
York.— Eng.  News,  July  11,  1910.     2  1-6  pp. 

Illustrates  general  plans  of  new  truss  bridge 
recently  completed  to  replace  the  old  wooden 
bridge  built  in  1803-4.  Some  views  of  the  old 
bridge  are  shown,  and  historical  notes  on  its 
construction  are  given. 

The  Condition  of  the  Steel  of  the  Gillender 
Building;  a  Preliminary  Report. — Eng.  News, 
July  14,   1910.     1%   pp. 

Gives  an  account  of  the  condition  in  which  the 
steel  frame  was  found  when  tearing  down  the 
20-story  building  named.  The  paint  on  the  steel 
frame  had  completely  disappeared  but  the 
cement  of  the  masonry  inclosing  the  steel  had 
almost    completely   preserved    it   from    corrosion. 

The  IVIIssissippi  River  Bridge  at  St.  Louis  for 
the  Illinois  Electric  Traction  System. — Eng. 
News.  July  28,   1910.     6V4  pp. 

A  general  description  of  the  structural  features 
of  the  bi'idge  named,  consisting  principally  of 
three  500-ft.,  clear,  truss  spans,  and  of  the 
general  methods  of  erection.  Chiefly  of  value 
for  the  full  general  and  detail  dr.awings  of  the 
steel  work. 

The  Seventh  Street  Bridge,  Los  Angeles,  Cali- 
fornia.— Eng.  Ucc,  July  2,  1910.     IVa  PP. 

Describi.'s  general  structural  features  of  a  re- 
inforifd  concrete  arch  bridge  of  three  SO-ft. 
spans.  Interesting  chiclly  for  description  and 
drawings  of  hollow  pier  and  abutment  construc- 
tion. 

The  Design  and  Construction  of  the  Pauiin's 
Hill  Viaduct.— Eng.  Rec,   July  16.  1910.     2%  pp. 

Illustrati'S  and  describes  general  structural 
features  and  methods  of  constructing  concrete 
arch  railway  bridge  1,100  ft.  long.  An  inter- 
esting collapsible  center  tor  small  arches  Is 
illustrated. 

A  Wood  Floor  Supported  by  Concrete  Beams. — 

Eng.   Rec,  July  16.  1910.     -i  p.  ' 

■Describes  construction  of  a  wood  floor  of  the 
type  named  and  gives  some  interesting  compari- 
sons of  cost  with  reinforced  concrete  slab  floor. 

Perilous  Bridge  Erection.— Eng.  Rec,  July  16, 
1910.      1   p. 

Describes  method  of  erecting  a  railway  bridge 
under  severe  conditions  of  ice,  snow  and  wind; 
tlie  woi-k  was  IJone  in  Alaska. 

The  Extension  of  the  Columbia  Building,  New 
York.— Eng.   Rec.  July  23,    1910.     1%   pp. 


*Text  Book  on  Graphic  Statics'' 

By  C.  W.  MALCOLM, 

Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Prof.  Structural  Engineering,  University  of  Illinois. 
This  test  was  prepared  for  the  author's  students  In  elementary  Graphic  Statics  and  Stresses.  It 
has  not  been  the  object  of  the  writer  to  discover  new  principles,  but  rather  to  present  the  subject 
clearly  and  logically.  Many  texts  on  Graphic  Statics  are  open  to  the  criticism  tbat  they  have  a 
tendency  to  state  principles  and  give  constructions  without  proofs,  and  the  student  is  therefore  com- 
pelled to  memorize  propositions  and  constructions  without  being  taugbt  the  underlying  principles.  It 
has  been  the  aim  of  the  writer  to  give  the  proofs,  together  with  full  explanations  of  the  constructions. 
No  attempt  has  been  made  to  give  elaborate  solutions  which  have  little  or  no  pracical  applications. 
Particular  attention  has  been  given  to  the  order  of  presentation:  and  the  text  has  been  divided  Into 
chapters,    articles   and  numbered  sections  to   facilitate   easy   reference. 

CONTBNTS: 
PART  I— GENERAL  PRINCIPLES. 

CHAPTER     I.— DEFINITIONS. 

CHAPTER  II.— CONCURRENT    FORCES. 

CH.4PTER  III.— NON-CONCURRENT   FORCES. 

CHAPTER  IV.— ilOMENTS. 

CHAPTER     v.— CENTER   OF    GRAVITY    OF   AREAS. 

CHAPTER  VI.— MOMENT  OF   INERTIA. 

PART  H— FRAMED  STRUCTURES— ROOF  TRUSSES. 

VII —DEFINITIONS. 
VIII.— LOADS. 
IX.— REACTIONS. 

X.— STRESSES    IN   ROOF  TRUSSES. 
XI.— WIND   LOAD   STRESSES. 

XII.— STRESSES     IN      CANTILEVER     AND     UNSTMMETRICAL     TRUSSES— MAXIMUM 
STRESSES. 
XIII.— COUNTERBRACING. 
XIV.— THREE-HINGED   ARCH. 

XV.— STRESSES    IN    A   TRANSVERSE    BENT   OF   A    BUILDING. 
XVI.— MISCELLANEOUS    PROBLEMS. 

PART  III— BEAMS. 

XVII.— BENDING    MOMENTS.    SHEARS.    AND    DEFLECTIONS    IN    BEAMS    FOR    FIXED 

LOADS. 
XVIII.— MAXIMUM     BENDING     MOMENTS     AND    SHEARS     IN     BEAMS     FOR     MOVING 
LOADS. 

PART  IV— BRIDGES. 

XIX.— TYPES   OF    BRIDGE   TRUSSES. 

XX. — LOADS.  ' 

X.XI.— STRESSES    IN    TRUSSES    DUE    TO    UNIFORM   LOADS. 

XXII.— INFLUENCE  DIAGRAMS  AND  POSITIONS  OF  ENGINE  AND  TRAIN  LOADS  FOR 

MAXIMUM   MOMENTS.   SHEARS.    AND   STRESSES. 
XXIII.— MAXIMUM     MOMENTS.     SHEARS.     AND     STRESSES     DUB    TO     ENGINE     AND 

TRAIN   LOADS. 

Cloth,  6.\9  inches,  316  pages,  155  drawings,  $3.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Company 
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Tables  for  Structural  Engineers 

By  EDWARD  GODFREY 

The  author  of  this  book  has  been  engaged  for  the  past  15  years 
as  draftsman,  inspector  and  engineer,  having  been  in  the  employ 
of  G.  W.  G.  Ferris  &  Co.,  and  Hallsted &  McNaugher  frorn  1890 
until  1899,  and  from  1899  engaged  as  engineer  with  their  suc- 
cessors, Robert  W.  Hunt  &  Co.  For  two  years  of  this  time  he 
was  instructor  in  engineering  at  the  Western  University  of  Penn- 
sylvania. This  book  and  others  which  he  has  in  preparation, 
have  grown  out  of  an  experience  well  suited  to  make  them  use- 
fvil  in  the  branches  which  the  title  suggests. 

THE  CONTENTS  INCLUDE: 

Shearing  and  Bearing  Value  of  Rivets;  Bending  Moments  of  Pins;  Areas  and 
Weights  o£  Angles;  Properties  of  I-Beams,  Channels,  Angles,  Z-Bars  and  T-Shapes; 
Weights  and  Dimensions  of  Standard  Rail  Sections;  Dimensions  of  Standard  Pipe, 
Eye  Bars,  Clevi'^es,  Sleeve  Nuts  and  Turn  Buckles;  Carnegie  Standard  Beam  and 
Channel  Framing;  Bending  Moments  of  Beams  and  Girders;  Moments  of  Inertia, 
Weights  and  Areas  of  Flat-rolled  Steel;  Weights  and  Areas  of  Square  and  Round 
Bars;  Calculations  for  Batter  Posts,  Hip  and  Valley  Rafters;  Skew  Portals;  Stresses 
in  Roof  Trus,ses;  Tables  for  Cooper,  E50,  Loading,  for  Built  Girders  and  Various 
Built  Sections;  Typical  Details  for  Footings,  Floors,  Gutters,  Roofs,  Trusses, 
Arches,  Chimneys;  as  well  as  the  mathematical  Tables,  Tables  of  Squares  and  Roots, 
etc ,  most  commonly  used. 

Flexible  leather;  4x6i  inches;  218  pages;    price  $2.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Company 
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Illustrates  the  structural  work  and  describes 
the  methods  being  adopted  In  adding  three 
stories  in  height  to  a  15-story  steel  frame  and 
brick  wall  building. 

The  Erection  of  the  Dumbarton  Point  Bridge. 
— Eng.  Rec,  July  23,   1910.     1%   pp. 

Describes  general  method  of  erecting  310-ft. 
draw  span  and  six  ISO-ft.  fixed  spans  of  a  rail- 
way bridge  by  floating  into  place  on  barges. 

The  Erection  of  the  Gimbel  Buiiding,  New 
York.— Eng.  Rec,  July  30.   1910.     1%  pp. 

A  general  description  of  the  methods  em- 
ployed in  erecting  a  10-story  steel  frame  build- 
ing.  197  X  400   ft.   for  a  department  store. 

Reinforced  Concrete  Bridge. — By  Edward  P. 
Bailey.     Mun.  Jl.  &  Eng.,  July  13,  1910.  1%  pp. 

General  description  of  the  construction  of  the 
bridge  at  7th  street.  Los  Angeles,  Cal.  The 
concrete  was  placed  by  a  tower  and  flumes.  A 
photograph  of  the  arrangement  is  shown. 

CONCRETE     AND     REINFORCED     CON- 
CRETE. 

Apparatus  for  Repeated  Load  Tests  of  Con- 
crete Cylinders  and  a  Typical  Result. — Eng.- 
Contr..  July  27.   1910.      1   1-6  pp. 

This  article  describes  the  machine  devised  for 
making  repeated  road  tests  of  concrete  prisms. 
A  diagram  showing  typical  test  result  is  given 
and  its  various  features  commented  on. 

Methods  and  Cost  of  Constructing  Concrete 
Core  Wail  in  IVIoline  Pool  Dam  in  Mississippi 
River  at  Moline,  III. — Eng.-Contr.,  July  27,  1910. 
I'i    pp. 

This  article  describes  the  method  of  construct- 
ing the  concrete  core  wall  of  a  rock  filled  dam 
and  gives  itemized  costs  of  the  work. 

The  effect  of  Sea  Water,  Alkali  Water  and 
Sewage  on  Portland  Cement  and  Methods  Used 
for  Counteracting  Same.— Eng.-Contr.,  July  20, 
1910.     21/3  pp. 

This  article  is  a  symposium  of  opinion  and 
experience  relating  to  the  effect  of  various  kinds 
of  polluted  waters  on  concrete. 

Results  of  Tests  of  Second  Set  of  Six  Model 
Arches  for  the  Medina  Aqueduct,  New  York 
Barge  Canal.— Eng.-Contr.,  July  20.  1910.     l»/2  PP. 

This  article  gives  the  results  of  the  second 
series  of  tests  made  on  model  concrete  arches 
by  the  engineers  of  the  New  York  Barge  Canal. 
The  results  bring  out  some  interesting  conclu- 
sions effecting  concrete  arch   design. 

Progress  Report  on  the  Long  Time  Tests  of 
Concrete  in  Sea  Water  by  the  Scandinavian  As- 
sociation of  Portland  Cement  Manufacturers. — 
Eng.-Contr..  July  20,  1910.     I'i  pp. 

The  tests  described  in  this  article  are  per- 
haps the  most  complete  ever  undertaken  to  de- 
termine the  effect  of  sea  water  on  concrete. 
Only  the  general  results  are  given. 

Tests  on  Reinforced  Concrete  Columns  Sub- 
jected to  Repeated  and  Eccentric  Loads. — Eng.- 
Contr.,  July  20,  1910.     3V4  PP. 

This  article  gives  diagrams  and  tables  show- 
ing the  results  obtained  in  testing  reinforced 
concrete  columns  both  by  repeated  and  by  ec- 
centric loads.  A  series  of  conclusions  summarize 
the  results  of  the  tests. 

Investigation  on  Waterproofing  Concrete  by 
the  American  Society  for  Testing  Materials. — 
Eng.-Contr..   July  20.    1910.      V2  P- 

A  reprint  of  the  report  of  the  committee  ap- 
pointed to  investigate  the  value  of  various  water 
proofing  co.mpounds  for  concrete.  The  conclu- 
sions  are   of  decided   interest. 

Methods  of  Waterproofing  Engineering  Struc- 
tures Using  Pitch  and  Felt.— Eng.-Contr.,  July 
13.    1910.      314    pp. 

This  is  an  exceedingly  useful  article  based 
on  actual  experience  in  waterproofing  concrete 
by  the  membrane  method. 

Method  of  Constructing  and  Waterproofing  a 
Circular  Reinforced  Concrete  Water  Tank.— 
Eng.-Contr.,    July  13,   1910.      Vi   P- 

This  is  a  brief  article  describing  the  method 
of  waterproofing  a  water  tank  75  ft.  in  diameter 
and  30  ft.   high. 

Method  and  Cost  of  Constructing  a  Concrete 
Tunnel  Lining  with  an  80-ft.  Gravity  Chute.— 
Eng.-Contr..    July    6,    1910.      1   p. 

This  article  describes  the  method  of  lining  a 
small     tunnel     with     concrete    using    a    gravity 


mixer   located   on    the   shaft.      Itemized    costs  of 
work  are  given. 

The  Effect  of  Sodium  Silicate  Mixed  with  or 
Applied  to  Concrete.— Eng.-Contr.,  July  '6.  1910 
1  p. 

This  article  describes  some  Interesting  experi- 
ments made  to  determine  the  effect  of  mixing 
sodium  silicate  with  concrete  In  the  strength 
and  abrasive  qualities. 

Repeated  and  Eccentric  Load  Tests  of  Rein- 
forced Concrete  Columns. — Eng.  Rec,  July  9, 
1910.     3  pp. 

Gives  methods  and  results  of  tests  of  rein- 
forced concrete  columns  by  repeated  and  eccen- 
tric loads. 

Reinforced  Concrete  Siphon  for  a  65-Ft. 
Head.— Eng.   Rec,   July  9,   1910.     1%   pp. 

Describes  methods  of  construction  and  gives 
some  costs  of  constructing  a  10-ft.  reinforced 
concrete  siphon  on  the  Los  Angeles  aqueduct. 
Section  of  siphon  and  details  of  forms  are  illus- 
trated. 

Aluminates;  Their  Properties  and  Possibili- 
ties in  Cement  Manufacture.- Eng.  Rec.  July  », 
1910.     1%  pp. 

Gives  account  and  results  of  experiments  in- 
volving some  30,000  tests.  Results  point  out 
value  of  combination  of  aluminates  in  Increas- 
ing strength,  hardness  and  hydraulic  properties 
of  cement. 

The  Effect  of  included  Sulphuric  Acid  on  the 
Strength  and  Behavior  of  Portland  Cement  Ex- 
posed to  Sea  Water. — Eng.  News.  July  7,  lUlu, 
M   p. 

Gives  results  of  a  series  of  tests  made  by 
German  Portland  cement  manufacturers  to  de- 
termine the  effect  of  inclusion  of  1  per  cent  and 
upward  of  sulphuric  acid  in  cement. 

Concrete  Conduits  for  Electric  Cables. — Eng. 
News.  July  14,  1910.     %  p. 

Describes  and  illustrates  conduit  construc- 
tion of  concrete  molded  in  place. 

Failure  of  Concrete  Piles  Under  Ocean  Pier 
at  Long  Beach,  Cal.— Eng.  News.  July  31.  I9II1. 
%   p. 

Describes  the  weakening  of  concrete  piles  by 
disintegration    and    final    destruction    by    waves. 


ENGINEERS  and  ESTIMATORS 
will  find  a  real  help  m 
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This  is  a  handy  little  volume,  (pocket  size)  that 
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fifty  feet. 
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Engineering  Work 
In  Towns   and    Cities 

By  ERNEST  McCtTLLOUGH.  O.  E. 

'pHERE  are  many  special  treatises  on  pavir.g, 
■*■  water-works,  sewerage,  concrete,  etc.,  but 
this  is  the  only  book  that  deals  with  all  of  thes« 
■ubjectsin  the  connected  manner  in  whicktbej 
come_ before  the  City  EnRincer. 

It  is  invaluable  to  any  person  who  wiihe*  to 
leam  the  best  methods  and  practices  in  th« 
planning   and   carrying     out    of    public     worL 

Cloth,  6x9  inches:  SlOpages;  69  tables;  128  <»>• 
(runs  and  il  lust  rations;  price  J  J.OO  net,  fottrmit 
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The  June  Issue  Contains 

Notes  on  Concrete  Construction 

By  Robert  A.  Cummings,  Consulting  and  Contracting  EnRineer.  An  illustrated  paper  con- 
taining notes  on  reinforced  concrete  construction  from  the  viewpoint  of  the  contractor. 
tcgelher  with  a  description  of  combined  unit  and  monolithic  methods  of  construction  used 
on  the  plant  of  the  National  Casket  Co.,  at  Asheville,  N.  C. 

The  July  Issue  Contains 

Air  Conditioning  Apparatus 

By  W.  H.  Carrier,  Consulting  Engineer  Carrier  Air-CuniiLi  Jmn^;  l_  II  .An  illustrated  paper 
describing  various  types  of  apparatus  used  in  air  washing  and  conditioning  plants. 


Proceedings 
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:,•)  Cents  Per  Copy  $5,00  Per  Vc.ir 
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Recent  Developments  in  Wheel  Testing  at 
Purdue  University — With  Discussion 

By  Charles  H.  Benjamin.      Engineers'  Club  of  St.  Louis. 

Small  Steam  Turbines 

By  John  Gurney  Callan.     Boston  Society  ot  Civil  Engineers. 
Journal   of    the    Association    of     Engineering     Societies,  June,     1910 

30  Cents  Per  Copy.    $3.00  Per  Annum. 
FRED.  BROOKS,  Secretary,  31  Milk  Street,  BOSTON,  MASS. 
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Disintegration  appears  to  have  been  tlie  result 
of  poor   material. 

A  Concrete  Plant  for  Foundation  Work. — Eng. 
Rec.   July  16.    1910.      %   p. 

Describes  and  illustrates  the  layout  of  a  con- 
crete mi.xing  and  transporting  plant  used  in 
concreting  a   building  foundation. 

Recent  Investigations  on  the  Constitution  of 
Portland     Cement.— Eng.     Rec,     July     Ifi.     lUlO. 

2%   pp. 

An  excellent  review  by  Mr.  Clifford  Richard- 
son of  the  latest  studies  and  investigations  into 
the  constitution  of  Portland  cement. 

A  Reinforced  Concrete  Conduit  Operating 
Under  a   Head.— Eng.  Rec.  July  J3.   liilO.  I'a  PP- 

Descrilies  structural  features  and  general 
method  of  c~nstructing  a  7-ff.  reinforced  con- 
crete conduit  operating  under  a  head  of  1:;  to 
16  ft.     Details  of  the  tormwork  are  illustrated. 

Concrete  Building  with  Steel  -  -lumns  in  the 
Lower  Stories.— Eng.  Rec.  July      ,.   1910.   1%  pp. 

Describes  the  structural  features  of  a  5-story 
building  having  steel  columns  in  the  lower 
stories  but  otherwise  of  reinforced  concrete 
construction. 

Corrosion  of  Iron  Embedded  in  Concrete. — 
Kng.    Rec,   July   30,   1910.     1?3   pp. 

An  excellent  report  of  the  results  of  experi- 
ments made  to  determine  the  corrosion  of  iron 
cml-eded   in    concrete. 

EARTH  AND  ROCK  nxCAVATION. 

Methods  of  Transporting  Materials  and  Trans- 
portation Forces  Employed  in  Constructing  the 
Pennsylvania  R.  R.  Hudson  River  Tunnels. — 
JEng.-Contr.,   July   'll .   1910.      1    p. 

Desc-ibes  the  metliods  of  liandling  materials 
in  the  tunnel  named  and  illustrates  the  two 
types  of  cars  used.  Some  general  costs  are 
s^iven. 

Brscirg  and  Sheeting  Trenches.— Eng.-Contr., 
July  27.  191(1.     1%    pp. 

A  notably  valuabli'  article  on  the  sub,iect 
named.  Diagrams  and  formuliie  are  given  for 
i]se  in  actual  eoniputation. 

Methods  and  Cost  of  Steam  Shovel  Work 
Loading  Slag,  Earth  and  Sand  into  Cars  for 
Railway  Ballasting  and  Grading.— Eng.-Coutr.. 
July   ri.   19111.      1   I'. 

A  very  complete  article  giving  unit  cos*  data 
obtained  from  actual  work  of  the  cH  \cter 
named. 

Methods  of  Making  Deep  Fills  by  Suspending 
Track  from  Cableway. — Eng.-Contr..  ,luly  'M. 
laio.      11!.    i>p. 

Describes  tlie  method  of  making  fills  from  sus- 
pended cableways.  Records  of  work  and  gen- 
4'ral  costs  are  given. 

Some  Records  of  Drag  Line  Bucket  Excavat- 
or Work  on  Canal,  with  Costs. — Eng.-Contr., 
July   20,   1910,      %   p. 

This  article  describes  the  nulhoils  of  con- 
structing a  large  canal  using  drag  line  exca- 
vators.. Records  of  output  and  general  cost 
are  gi\cn. 

Methods  and  Costs  of  Making  a  Test  of  the 
Bearing  Power  of  Soil,  for  a  Building.  —  ICng.- 
Conlr..    July    l:i.    1910.      i*.    p. 

A  brii-f  article  describing  a  simple  method 
of  testing  the  bearing  power  of  soil  and  giving 
the  <'ost  of  making  the  test. 

Cost  of  Repair  Parts  for  a  Rock  Crushing 
Plant.— Eng.-Cnntr..  July   13.    1910.      ';,    p. 

Gives  brief  ligures  of  tin-  repair  costs  on  a 
rock  crushing  plant. 

Method  and  Cost  of  Raising  Embankment  and 
Filling  Trestles  Using  Steam  Shovel  and  Hart 
Convertible  Cars  with  Lidgerwood  Unloader. — 
Eng.-Contr.,  Jtily   13,    1910,     1    l-li  pp. 

This  article  gives  some  unusually  complete 
data  on  U\e  cost  of  steam  shovel  and  grading 
work  of   the  characti-r  named. 

Freezing  Method  of  Tunneling,  Metropolitan 
Subway,    at     Paris.— Eng.    Rec,    July    16,     1910. 

1%  pp. 

Describes  and  illustrates  method  of  construct- 
ing short  length  of  tumtel  through  water  bear- 
ing soil  by  first  freezing  the  ground.  The 
apparatus  used  ^md  mode  of  procedure  are  de- 
scribed. 

Gold  Dredging  and  Rock  Crushing  in  Cali- 
fornia.—Eng.    Rec;   July    ili,    19111.      L'   pp. 


Railroad  Location 
Surveys  and  Estimates 

By  F.  LAVIS,  M.  Am.  Soc.  C.  E. 

Resident  Engineer  Pennsylvania  Railroad  Tunnels. 

Formerly  Locating  Engineer  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 


In  an  exhaustive  review  of  this  book,  the 
"Railroad  Gazette"  says:  "Once  in  a  v^^hile  a 
scientific  book  appears  that  combines  the  three- 
fold elements  of  mastery  of  the  subject,  clearness 
of  expression  and  elegance  in  the  use  of  English, 
a  combination  as  rare  as  it  is  attractive.  The 
book  at  hand  is  of  this  sort,  and  the  interest  of 
the  reader  or  student  is  held  through  every  line  of 
the  text.  It  is  one  of  those  rare  productions  in 
which  there  is  not  a  \^  asted  word  and  whose 
scientific  value  is  high  in  that  it  tells  clearly 
and  conciselv  just  what  every  student  and 
engineer  should  know." 

The  contents  include  chapters  on:  Restim^  of 
Methods  and  Explanation  of  Terms — Reconnaissance — 
Organization  and  Equipment — The  Preliminary  Survey, 
Field  Work — Maps  and  Office  Work — Location — Suburban 
Rapid  Transit  Railways — Estimates  and  Tables  of  Quan- 
tities— Surveys  in  Tropical  Countries  and  Notes  on 
Modifications  of  Organization  and  Equipment — Trigono- 
metrical and  Curve  Formulae,  Table  of  Level  Cuttings,  etc. 

27speag0  ;73  illustrations;   10    folding  plates; 
$3.00  net,  postpaid. 
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Second  Edition 


of 


Gillette's  "Cost  Data" 


(1900  pages) 


The  second,  or  1910,  edition  of 
Gillette's  "Handbook  of  Cost  Data" 
is  now  off  the  press.  This  edition 
contains  4^2  times  as  much  data  as 
the  first  edition  contained.  A  slight- 
ly smaller  size  of  type  and  a  slightly 
larger  type  page  have  been  used  in 
this  second  edition,  so  that  one  page 
of  the  second  edition  is  equivalent  to 
one  and  a  half  pages  of  the  first  edi- 
tion. This,  taken  with  the  very  great 
increase  in  the  number  of  pages, 
makes  the  1910  edition  of  Gillette's 
"Handbook"  the  largest  technical 
"pocketbook"  published  in  America. 
As  a  reference  book  on  methods  of 
construction  of  all  classes  of  engi- 
neering works,  it  merits  a  place  in 
every  engineer's  or  contractor's  li- 
brary. As  a  reference  book  on  de- 
tailed costs  it  is  obviously  invaluable. 
The  unprecedented  sale  of  the  first 
edition  clearly  demonstrated  that 
fact. 

That  the  owners  of  copies  of  the 
first  edition  may  clearly  appreciate 
the  very  great  increase  in  the  amount 
of  data  in  the  second  edition,  we 
Sfive  the  following  table : 


Pages. 

I  Principles  of  Engineering 

Economics   118 

n  Earth  Excavation 52 

ni  Rock   Excavation    87 

IV  Roads  and  Streets 217 

V  Stone  Masonry 55 

VI  Concrete   no 

VII  Waterworks 161 

VIII  Sewers  143 

IX  Timberwork    124 

X  Buildings 54 

XI  Railways     (Steam     and 

Electric)    348 

XII  Bridges 246 

XIII  Steel    Work    (Not   given 

in  other  sections) 29 

XIV  Engineering  and  Surveys  34 
XV  Miscellaneous  Cost  Data.  63 

Total  Text   1,841 

This  is  exclusive  of  tables  of  con- 
tents and  index,  which  bring  the 
grand  total  up  to  nearly  1,900  pages. 
Remember  that  this  is  equivalent  to 
2,800  pages  of  the  size  used  in  the 
first  edition,  and  you  will  better  ap- 
preciate the  truly  enormous  increase 
in  amount  of  cost  data. 


The  Price  of  the  Book  is  $5.00  net,  postpaid 
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Practical  Cement   Testing 

By  W.  PURVES  TAYLOR,  M.  S.  C.  E. 

Engineer  la  Charge  of  Philadelphia  Municipal 

Testing  Laboratories. 

'THIS  is  the  first  practical  and  exhaustive 
■^  treatise  on  this  important  subject.  It  haa 
already  been  adopted  as  a  text  book  by 
leading  technical  schools. 

Each  chapter  contains  a  minute  description  of  the 
methods  lol  lowed  in  the  author's  laboratory  and 
many  valuable  sutreestions  as  to  the  "how"  and 
■  why"  ol  cement  testing.  The  observatiuiis  on  the 
interpretation  of  results,  one  of  the  ino?t  difflcuit 
tasks  of  the  novice,  are  especially  pertinent  and 
are  expressed  In  a  fair  and  conservative  manner. 

The  book  Is  so  complete  that  It  can  be  put  in  the 
hands  of  a  young  engineer  with  confidence  that  it 
will  enable  him  to  make  reliable  tests  on  cement. 
The  wealth  of  photographs  and  line  cuts  furnish 
the  pictorial  examples  of  how  to  conduct  cement 
testa,  and  the  300  pages  of  texts  are  so  explicit  that 
even  the  most  inexperienced  man  c:in  soon  leam 
theartof  cement  testing.  Yet  the  book  has  nota 
superfluous  paragraph. 

Cloth,  6x9  inches;  330  pages;  142  illustrationst 
58  tables;  $3.00  net,  postpaid. 

The   Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL. 
13-21  Park  Row  NEW  YORK 


HEIDENREICH'S 
"POCKETBOOK" 

The  large  sale  of  this  Pocketbook 
for  designers  of  reinforced  concrete 
demonstrates  again  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  sa,ver 
Heidenreich's  Pocketbook  is  diiectly 
comparable  with  the  best  pocketbooks 
on  structural  steel  work.  Its  tables 
are  very  complete.  The  book  is  leath- 
er bound.  374  pages,  and  its  price  Is 
$3.00  net,   postpaid. 

The  Myron  C.  Clark  Publishing  Cc. 

355  Dearborn  Street,  Ciiicago 
13-21  Park  Row,  New  York 


Dcscrilu-s  conslrui'tlon  of  sp.Mial  <lr.  Iki-  i.ir 
•  xcaviitlng  Kold  bi'arint;  temonted  (fravil  with- 
out bhi.stliiB;  also  rock  cruHhlnK  plant  for  r«- 
duclng  the  (iravid  taillnKS  to  crushed  stont-  for 
sale.     An  Inlerfstini;  plant  layout  Is  f-niployed. 

SURVEYINO  AND  DRAFTING. 

Methods  and  Costs  of  Midw  nter  Surveying; 
the  St,  Louis  and  Cloquet  River  Surveys,  Min- 
nesota.- IOub.   N.-ws,  July  -'8,   imo,     IVi,    pp. 

An  intcresllne  di-.scrlptlon  of  survey  nii'thods, 
transportation  p<|ulpinent,  subsistence,  etc..  for 
making  a  survey  In  midwinter.  Detailed  costs 
<if  the  survey  jire  given. 

Reference  Maps  In  the  City  Engineer's  Otnce. 
Seattle. -Hng.    U.-e..    July    L'3.    llilO.      1    p. 

IXKiribes  index  ;ind  s.vstem  by  wlikli  (|ulik 
reference  can  be  made  to  plans  and  rwords  of 
Improvement  work  In  the  city  of  Seattle.  W;lsIi. 

.MISCELLANEOUS. 

Precarious  Expedients  In  Engineering  Prac- 
tice.—  KliK.-Ciintr..   July   L'7,    UllO.      2V^    [ip. 

This  is  a  genenil  discussion  of  the  rcLitlonsi 
between  engineer  and  contractor  on  cimstruc- 
tion  work. 

Contractors'  Cost  Keeping  and  Organization. 
— Kng.-CuMtr..  July  8.  laiO.     43i  pp. 

This  article  describes  the  method  of  cost 
keeping  employed  liy  the  large  contractors'  or- 
ganization and  shows  all  the  various  blanks  us*-<l 
in   recording  and  llgiiring  the  cost  of  the   work. 

Applying  an  Industrial  System  for  Efficiency 
in    Technical     Instruction. — Eng.    News,    July    7. 

lino,    l^k  pp. 

Outlines  a  method  worked  out  at  the  Uni- 
versity of  Cincinnati  for  rating  the  dally  work 
and  efficiency  of  stuaents.     A  notably  suggestive 

paper. 

The  Construction  and  Testing  of  the  Milwau- 
kee Refuse  Incinerator. — ling.  News,  July  HI. 
IfllO.     !!!;<,  pp.     Eng.  Rec,  July  16,  1910.     2%  PP. 

.\  general  description  of  the  mtiin  structunil 
features  of  this  new  modern  g-arbage  Inclnenil- 
ing  pl;int,  with  residts  of  efficiency  tests.  The 
lest   I'esults   :ire  chielly  of   value. 

Chicago  Waste  Disposal  System. — Bng.  Kec. 
July  :;,  IHIO.     IVa  pp. 

Describes  one  of  the  most  novel  public  serv- 
ices in  the  country:  a  system  for  disposing  of 
rubbisn  and  of  sperl  for  excavation  work  in  the 
business    tiistrict    of    Chicago. 

Washington's  IVIunlclpal  Markets.— Mun.  Jl.  H. 
Kng.,  July  21.  r.'Oli.     Jii  pp. 

General  description  of  the  outdoor  market 
and  market 'building  maintained  by  the  t'om- 
missioners   of   the    District    of   Columbia. 

Town  Scavenging  and  Refuse  Disposal. *-By" 
i.ugh  S.  Watson.  Mun.  Eng.  Mag.,  .\ug..  1910. 
-  pp. 

Treats  of  the  utilization  of  residuals  fnun 
i-efusc  destruction.  The  practice  in  ,-i  number 
of   English    cities  js   described. 

The  Municipal  Abattoir  and  Reduction  Plant 
at  Paris,  Tex. ^  By  Ed.  II.  McCuistlon.  .Mun. 
Eng.   Mag..    Aug..    IHIO.      2  pp. 

A  description  of  the  comDination  abattoir, 
cold  storage  and  reduction  plant  of  the  city  of 
Paris.  Tex.  This  plant  cost  $10,000.  and  was 
phiced  in   operation   last   December. 

Motive  Powers  for  Municipal  Enginesrs.— Ry 
.Arthur  E.  Collins.     Surveyor,  July  1,  lOlii.     3  pp. 

A  paper  treating  of  the  features  of  various 
methods  of  obuiining  motive  power  for  the  gen- 
eral purposes  of  municipal  engineers  in  CMrry- 
ing  out  tlieir  everyday  duties  of  water  supply, 
sewage  pimiping.  workshop  driving  and  othet- 
similar  operations. 

Hydrated  Lime.— By  Richard  K.  Mcide.  .Mur\. 
Eng.   Mag..  Aug..  II'IO.     3  pp. 

A  description  of  the  properties  and  uses  oC 
nydrated  lime.  Stitndard  formulas  for  Its  uso 
for  plaster  mortar,  for  mixing  with  Portland 
cement,  for  use  in  laying  brick  and  st<)ne.  and 
for  its  use  in  waterproofing  cement  — '  ^., ..,.....» 
blocks  are  given. 

Publications  Received. 

Traction  Plowing. — 1;>  L.  W.  Ellis,  I'.  S. 
Dept.  Agr..  Washington.  D.  C.  Paper;  Gxfl  ins.; 
15  pp.;   illustrated. 

Presents  data  on  the  extent  of  plowing  by 
traction  engines.  describes  equipment  and 
methods  and  gives  many  data  on   costs. 

The   Middle   Devonian  of  Ohio — By  Clinton  R. 
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Stauffer.    Geological   Survey    of  Ohio.    Columbus, 
O.     Paper;    6x9    ins.;    204   pp.;    illustrated. 

The  purpose  of  this  report  is  to  bring  to- 
gether the  more  important  facts  that  have  pre-  • 
viously  been  published  regarding  the  Middle  De- 
vonian formations  of  Ohio;  to  discuss  the  sec- 
tions and  faunas  of  a  number  of  characteristic 
outcrops  scattered  over  the  entire  area  of  out- 
crop within  the  state;  to  discuss  the  relation- 
ships of  the  faunas;  and  to  give  a  few  notes  on 
certain  species,  together  with  figures  and  de- 
scriptions of  certain  others  which  have  thus  far 
remained  undescribed. 

Proceedings  of  the  Sixteenth  Annual  Conven- 
tion of  the  American  Society  of  Municipal  Im- 
provements.—.Sicy.  A.  P.  Folwell.  239  V,.  flh 
St.,  New  York.  Cloth,  6x9  ins.;  411  pp.;  illus- 
trated. 

This  volume  contains  the  excellent  list  of 
papers,  committee  reports  and  discussions  which 
were  presented  at  the  Little  Rock,  Ark.,  con- 
vention of  the  society  in  1909.  The  papers  on 
road  and  street  work  are  particularly  deserving 
of  mention  and  should  be  secured  by  those 
interested. 

The  Manufacture  of  Hydraulic,  Gypsum  and 
Other  Gypsum  Products.— By  M.  Glasenapp. 
Translated  bv  Dr.  W.  Michaelis,  Jr.  Cement 
and  Engineering  Xews.  Chicago,  111.  Paper, 
6x9   Ins.;   47   pp:;    illustrated;    50   cts. 

The  character  of  this  pamphlet  is  perhaps,  best 
described  by  the  author  as  an  essay,  describing 
the  various  products  obtainable  by  reciting  and 
calcining  of  native  gypsum,  based  upon  a  micro- 
scopical research  intended  to  throw  light  upon 
the  excellent  properties  of  some  kinds  of  burnt 
gypsum  and  to  end  the  confusion  existing  in  the 
classification    of    gypsum    products.    ^ 

Methods  Used  in  Preliminary  Work  on  Catskill 
Reservoirs  for  a  600,000,000  Gallon  Daily  Supply 
for  the  City  of  New  York.— By  J.  S.  Langthorn. 
Engineering  Xews  PiUjlifliing  Co.,  New  York. 
Paper.  6x9  ins.;  1G,S  pp.;  illustrated;  $1.00. 

This  excellent  paper,  which  was  presented 
originally  before  the  Brooklyn  Eingineers'  Club, 
describes  In  detail  the  methods  employed  in 
making  soundings  and  borings,  stream  meas- 
urements, rainfall  and  snowfall  observations  and 
surveys  for  this  enormous  water  supply  project. 
The  data  given  and  particularly  the  methods 
described  are  of  exceptional  usefulness. 

Quality  of  the  Surface  Waters  of  Illinois.— 
By  W  D.  Cullins.  U.  S.  Geological  Survey, 
Washington,  D.  C.  Paper,  6x9  ins.;  94  pp.; 
Illustrated. 

This  report  furnishes  the  means  of  stating 
with  fair  accuracy  the  quality  of  water  which 
may  be  found  at  any  point  along  the  larger 
streams  within  or  bordering  the  State  of  Illinois. 
It  also  includes  some  explanation  of  the  varia- 
tions in  the  quality  of  the  water  at  different 
times  and  places.  The  natural  and  economic 
features  which  determine  the  character  of  the 
streams  are  considered  in  a  general  way.  The 
larger  drainage  divisions  are  described  briefly. 
A  short  account  of  the  distribution  of  population 
and  principal  industries  of  the  State  shows 
liow  these  are  affected  by  the  streams  and  how 
they  influence  the  quality  of  water  in  the 
streams.  Methods  of  collecting  and  analyzing 
samples  of  water  are  described.  The  surface 
waters  of  the  State  were  represented  by  samples 
taken  at  27  different  points.  Each  river  is 
discussed  In  detail  with  reference  to  its  source, 
course,    discharge,   and   quality   of   water. 

Quality  of  the  Surface  Waters  of  California. — 
By  W.  Van  Winkle  and  F.  M.  Katon.  U.  S. 
Geological  Survey.  Washington,  D.  C.  Paper, 
6x9  ins.;  142   pp.;   illustrated. 

This  report  give^  the  results  of  an  investiga- 
tion of  the  natural  waters  of  California,  their 
■seasonal  variation  in  composition  and  in  physical 
characteristics  and  the  damage  which  they  have 
sustained  by  reason  of  pollution.  An  analytical 
study  was  made  of  the  state's  surface  waters 
and  the  results  of  these  studies  are  given  for 
each  stream.  Generally  in  each  case  a  descrip- 
tion of  the  stream  and  of  the  character  of  its 
water  is  followed  by  complete  analyses  in 
tubular  form.  In  addition  a  number  of  data  are 
given    in    municipal    water    .supplies. 

Surface  Water  Supply  of  the  United  States; 
Part  IV.  Missouri  River  Basin. — By  Robert  Fol- 
lansbee  and  J.  E.  Stewart.  U.  S.  Geological  Sur- 
vey. Wa.shington.  D.  C.  Paper,  6x9  Ins.;  311 
pp.;    Illustrated. 

This  publication  gives  the  results  of  gagings 
on  various  streams  of  the  Missouri  River  Basin. 
Methods  of  work  are  described  and  then  fol- 
lows the  record  for  each  stream,  covering  area, 


Cost  Keeping  and 
Management  Engineering 

By  HALBERT  P.  GILLETTE  and 
RICHARD  T.  DANA 


This  is  the  first  book  ever  pubhshed  on  the  subject  of 
cost  keeping  on  contract  work.  Its  authors  are  pioneers 
in  the  field,  and,  although  they  have  written  much  that  has 
appeared  in  the  form  of  articles — particularly  in  the  pages 
of  Engineering-Contracting — this  book  is  the  first  presenta- 
tion on  the  subject  in  a  complete  and  logical  sequence. 

In  the  opening  chapter  the  authors  endeavor  to  reduce 
the  management  of  men  to  a  science,  by  laying  down  ten 
fundamental  laws  of  management,  each  of  which  is  fully 
discussed. 

The  second  chapter  contain  17  fundamental  rules  for 
securing  minimum  cost.  These  two  chapters  are  wholly 
novel  and  of  far  reaching  importance  to  all  men  who  are, 
or  hope  to  be,  in  charge  of  other  men. 

The  authors  then  proceed  to  describe  and  illustrate 
their  own  systems  of  cost  keeping,  which  they  have  devel- 
oped on  their  own  contract  work  and  have  also  been  in- 
stalled on  the  work  of  other  contractors,  giving  both  the 
punch  card  reports — a  form  of  report  which  they  were  the 
first  to  devise  and  the  more  common  blanks  to  be  filled  in 
with  pencil. 

The  last  chapter  contains  numerous  systems  of  cost 
keeping  developed  by  other  engineers  and  contractors,  and 
is  a  veritable  mine  of  suggestive  hints  as  wel.' as  of  examples 
of  excellent  blanks  for  special  purposes.         ti 

en 

The  following  is  the  list  of  chapters:     '  \ 

CHAPTER  I— The  Ten  Laws  op  Manag3"ment. 

CHAPTER  II — Rules  for  Securing  Minimum  Cost. 

CHAPTER  III — Piece  Rate,  Bonus  and  Other  Systems 
OF  Payment. 

CHAPTER  IV— Measuring  the  Output  of  Workmen. 

CHAPTER  V— Cost  Keeping. 

CHAPTER  VI— Office  Appliances  and  Methods. 

CHAPTER  VII — Bookkeeping  for  Small  Contractors. 

CHAPTER  VIII— Miscellaneous   Cost  Report  Blanks 
AND  Systems  of  Cost  Keeping. 

Cloth,  6\9  inches.  .^60  pages.     Price  $3.50  net,  po.'itpaid. 


The  Myron  C.Clark  Publishing  Co. 


13=21  Park  Row,  New  York 


355  Dearborn  Street,  Chicago 


August  lo,  1910. 
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source,  tributaries,  topography,  rainfall,  etc.. 
and  finally  tabulations  of  the  gaging  records. 

Subaqueous  Concrete  Work. — By  H.  R.  Lordly. 

Canadian  Society  of  Civil  Ensineer.s,  Montreal, 
Canada.      Paper,    6x9    ins.;    2i;    pp.;    illustrated. 

This  is  a  reprint  of  a  paper  presented  to  the 
Canadian  Society  of  Civil  Engineers  describing 
a  method  employed  in  constructing  concrete 
slope  paving  under  water  on  the  Lachim  canal. 
The  paper  is  a  valuable  one  and  engineers  will 
find  it  convenient  to  have  in  this  separate  form. 

Workmen's  Insurance  and  Benefit  Funds  in 
the  United  States,— Annual  Report  for  190S  of 
the  Commissioner  of  Labor.  Chas.  P.  Neill, 
Commissioner,  Washington,  D.  C.  Cloth,  6x9  ins.: 
SIO   pp. 

This  volume  is  a  most  complete  summary  of 
the  features  of  some  1.200  funds  or  societies 
providing  for  workingmen's  insurance.  The 
subject  matter  is  presented  in  nine  chapters,  as 
follows:  Chapter  I,  National  and  International 
Labor  Organization  Benefit  Funds;  Chapter  II, 
Local  Labor  Organization  Benefit  Funds;  Chap- 
ter III,  Railroad  Relief  Funds;  Chapter  IV,  Es- 
tablishment Benefit  Funds;  Chapter  V,  Hospital 
Funds:  Chapter  VI.  Miscellaneous  Funds;  Chap- 
ter VII,  Industrial  Benefit  Societies;  Chapter 
Vin,  State  and  Savings  Banks  Insurance;  and 
Chapter  IX.  The  Legal  Status  of  Benefit  and  Re- 
lief  Organizations. 

Proceedings  Brooklyn  Engineers'  Club,  1909 — 
Secv.  Joseph  Strachan,  352  Putnam  Avenue, 
Brooklyn.  N  T.  Paper,  6x9  ins.;  222  pp.;  illus- 
trated;  $2. 

Besides  the  club  constitution,  membership  list 
and  business  proceedings,  this  volume  contains 
the  following  papers:  The  Manhattan  Bridge 
Cables,  by  Arthur  I.  Perry;  Some  Observations 
on  the  Organization  and  Methods  Adopted  for 
Highway  Work  in  France  and  Other  European 
Countries,  by  Nelson  P.  Lewis;  Fire  Hazard  and 
Fire  Protection  in  the  United  States,  by  Hugh 
T.  Wreaks;  Steel  Transmission  Towers,  by  J. 
Edward  Jennings;  Problems  of  the  American 
Gas  Producer,  by  William  B.  Chapman;  The 
Generating  and  Distributing  Systems  of  the 
Brooklyn  Edison  Company,  by  G.  Laurence 
Knight;  Brooklyn's  Water  Supply,  hy  Walter  E. 
Spear. 

Transactions  Connecticut  Society  of  Civil  En- 
gineers for  1909. — J.  Frederick  Jackson.  Secy., 
New  Haven,  Conn.  Paper,  6x9  ins.;  165  pp.; 
illustrated. 

This  volume  contains  the  society  constitution 
and  list  of  members  and  reprints  and  discussion 
of  papers  prescribed  at  the  annual  meeting,  as 
follows:  Eight  Weeks  Civic  Study  Abroad,  by 
F.  Luther  Ford;  Problems  Handled  by  the  Test 
Department  of  a  Large  Corporation,  by  B.  S. 
Hinckley;  The  Hammond  Mining  and  Metal- 
lurgical Laboratory  of  the  Sheffield  Scientific 
School,  Tale  University,  by  Louis  D.  Huntoon; 
State  Control  of  Connectic  c  Dams,  by  C.  E. 
Chandler;  Memorandum  of  "  'ork  on  Connecticut 
Dams,  by  N.  J.  Welton;  Da  is  Approved  by  Mr. 
Henry  T.  Potter,  by  Charle;  E.  Chandler;  The 
Sea  Wall  in  Connection  'W  ith  Power  Stations 
and    Manufacturing    Buildi:  gs,     by     George    A. 


Concrete  Bridges  and  Culverts 

By  H.  GRATTAN  TYRRELL. 

In  the  preparation  of  this  manual,  the  effort 
has  been  made  to  as  far  as  possible  eliminate 
mathematical  formulae,  and  to  present  the  sub- 
ject in  the  simplest  possible  manner.  Only  such 
material  is  given  asis  directly  required  in  the  de- 
sign and  construction  of  ordinary  concrete  and 
masonry  arches,  so  it  will  be  unnecessary  for  the 
busy  engineer  to  spend  valuable  time  and  thought 
in  the  perusal  and  study  of  abstruse  mathematical 
treatises.  Practicing  engineers  have  but  little  time 
for  mathematical  investigation,  and  generally 
must  accept  formulae  as  given  to  them  by  others. 

CONTENTS:  Plain  Concrete  Arch  Bridges- 
Reinforced  Concrete  Arch  Bridges — Highway 
Beam  Bridges — Concrete  Culverts  and  Trestles. 

Flexible  leather,  6}x4i  inches;  272  pages; 
65  illustrations.     Price  $3.00,  net  postpaid. 

The    Myron    C.    Clark    Publishing    Co. 
35S  Dearborn  Street,  Chicago,  ill. 


Orrok;    The    Water    Resources    of    the    Navajo 
Reservation,   by   Professor  Herbert   E.   Gregory. 

Statistics  of  Railways  of  the  United  States  for 
1908. — Interstate  Commerce  (.Commission,  Wash- 
ington,  D.   C.     Cloth,  6x9  ins.;  999  pp. 

This  volume  is  the  report  of  the  statistician 
of  the  commission  and  contains  the  regular 
statistical  tables  of  railway  mileage,  capitaliza- 
tion,  earnings  and  expenditures. 


Telephone  Line  Construction 
Methods  and  Cost 

By  CLARE.NCE  .MAYER 

Formerly  Cost  Statistician  and  Facilities 

Engineer,  Chicago  Telephone  Co. 

with  additional  data  by  J.  C.  SLIPPY  and  others. 

This  is  by  all  odds  the  most  com- 
plete and  systematic  record  of  costs 
for  any  one  class  of  construction 
work  that  has  ever  been  published. 
There  are  over  150  tables  of  cost 
data  averaged  from  hundreds  of 
jobs  by  items.  The  methods  de- 
scribed and  illustrated  are  the  most 
recent  standards  of  progressive 
telephone  and  electric  companies. 

The  book  describes:  Methods  and  Cost  of  Pole 
Line  Construction .  of  Cable  Construction,  of  Cable 
Splicing,  of  Removing  Old  Line  and  of  Recon- 
struction, of  Constructing  Underground  Conduit, 
Detailed  Cost  of  Constructing  S24,SB2  Duct  Feet 
of  Underground  Conduit  and  318  Vaults  in  One 
Job,  Miscellaneous  Costs  and  Special  Data,  etc.. 
etc. 

Cloth,  6x9  inches;   300  pages;   100  illMlrations; 
157  tables;  price  $4.00  net,  postpaid 

The    Myron    C.    Clark    Publishing    Co. 
355  Dearborn  Street,  Chicago.  III. 


Two  "System"  Books 

These  two  books  will  not  exactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
••  Bricklaying  System  "  and  of  "  Field 
System,"  by  Gilbreth.  One  review  of 
"  Bricklaying  System  "  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  of  laying 
brick,  in  spite  of  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  "Field  System"  is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  :!30 
pages  (6x9  inches)  and  its  price  is 
J3.09    net, 'postpaid. 

The  "  Field  System  "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net,  post  paid. 

The  Myron  C.  Clark  Poblishing  Co. 

355  Dearborn  Street,  Chicago 
13-21  Park  Row,  New  York 
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Reinforced  Concrete 
Pocket  Book 

By  L.  J.  .MENSCH,  M.  Am.  Soc.  C.  E. 


Containing  Tables.  Rules  and  Illustra- 
tions for  the  Oanvenient  Design, 
Rational  Construction  and  Ready  Com- 
putation of  Reinforced  ODncrete  Girders. 
Beams,  Footings,  Columns,  etc. 


A  book  written  by  a  trained  engineer 
and  successful  contractor  for  the  use  of 
engineers  and  those  having  a  knowledge 
of  mechanics  and  building  construction. 


Full  leather,    216    pages;  41x6ilinche» 

Price  $4.00  net 

The  Myron  C.  Clark  Publishing  Co. 

ISS  Dearborn  Street  CHICAGO,  ILL 


The  Journal 


OF 


Western  Society 

OF 

Engineers 

is  a  high  grade  bi-monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  1,G00 
copies  of  each  issue,  six  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to  a 
high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  roay  be 
published  in  the  Journal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
173S  Monadnocic  Block,  Chicago. 
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The  Latest  Books  on 

Engineering     and     Contracting 

Below  are  listed  books  of  recognized  authority  in  the  field  of  engineering  construction. 
You  should  by  all  means  possess  those  bearing  upon  the  subjects  in  which  you  are  interested. 


Cost  ^    Management 

Keeping  Engineering 

(GILLETTE  and  DANA) 
The  first  book  ever  published  on   the   subject 
of  cost  keeping  on  contract  work. 

Cloth.  6x9  inches — 360  pages. 

Price   $3.50  net,  postpaid. 

Concrete   Construction 
Methods  and  Cost 

(GILLETTE  and  HILL) 
Devoted  exclusively  to  methods  and  costs  o 
Concrete  Construction. 

Cloth.  6x9  inches — 700  pages. 
Price,  $5.00  net,  postpaid. 

Field    System 

(GILBRETH) 

The  outgrowth  of  over  20  years  of  experience 
in  the  contracting  business. 

Flexible  leather — 200  pages. 
Price,  $3.00  net,  postpaid. 

Five  Place  Tables  of 

Squares  and    Logarithms 

of  Feet,  Inches  and  32nds  of  Ins. 

(INSKIP) 

The  only  book  giving  these  values  to  100  feet. 

Flexible  leather.  5Jx7J  inches. 

Price,  $3.00  net,  postpaid. 

Engineering  Work  in 
Towns  and  Cities 

(McCULLOUGH) 
Should  be  on  the  desk  of  every  Mayor,  Coun- 
cilman. City  Clerk.  Commissioner  and  City 
Engineer. 

Cloth.  5x71  inches — 527  pages. 
Price,  $3.00  net,  postpaid. 


Concrete   Bridges  and 
Culverts 

(TYRRELL) 
Data  directly  required  in  the  design  and  con- 
struction of  concrete  or  masonry  arches. 

Flexible  leather — 272  pages. 

Price,  $3.00  net,  postpaid. 

Surveyors'   Hand  Book 

(TAYLOR) 
Describes  instruments,  their  care  and  adjust" 
ment;andthe  methods  practiced  in  making 
surveys  of  all  kinds. 

Flexible  leather— 328  pages. 
Price,  $2.00  net,  postpaid. 


Handbook  of  Cost  Data 

(GILLETTE) 

Actual  costs  of  construction  work,  taken  from 

private  records  of  engineers  and  contractors. 

Flexible  leather — 622  pages. 

Price,  $4.00  net,  postpaid. 


Engineers'    Pocketbook    of 
Reinforced  Concrete 

(HEIDENREICH) 
Contains  tables  and  data  on  the  design  and 
construction  of  concrete  structures. 

Leather,  4Jx6i  inches — 374  pages. 
Price,  $3.00  net,  postpaid. 


Bricklaying  System 

(GILBRETH) 
Illustrates    and    describes     the     underlying 
principles  of  performing  this  work  economical- 
ly.   Invaluable  to  every  contractor's  foreman. 
Cloth,  6x9  inches — 330  pages. 
Price,  $3.00  net,  postpaid. 


Reinforced  Concrete 
A  Manual  of  Practice 

(McCULLOUGH) 
It  presents  the  theory  of  the  design   of  rein- 
forced concrete   structures    in    a    clear   and 
simple  manner. 

Cloth.  5x8  inches — 128  pages. 
Price,  $1  50  net,  postpaid. 


Practical  Cement  Testing 

(TAYLOR) 
The  first  practical  and  exhaustive  treatise  on 
this  important  subject. 

Cloth.  6x9  inches — 330  pages. 
Price,  $3.00  net,  postpaid. 


Concrete    Inspection 

(HILL) 

A  manual  of  information  and  instructions  for 
inspectors  of  concrete  work. 

Cloth.  3ix6  inches — 186  pages. 
Price,  $  1 .00  net,  postpaid. 


A  Text  Book  on 
Graphic  Statics 

(MALCOLM) 
Gives  proofs  together  with  full  explanations 
of  constructions.     Easy  reference. 

Cloth,  6x9  inches — 330  pages. 
Price,  $3.00  net,  postpaid. 


Rock    Excavation 
Methods   and    Costs 

(GILLETTE) 
Shows  how  to  reduce  cost    of   drilling  and 
blasting  of  rock. 

Cloth,  5Jx7  inches — 384  pages. 
Price,  $3.00  net,  postpaid. 

Concrete  and  Reinforced 
Concrete  Construction. 

(REID) 
The  most  complete  and  comprehensive  book 
ever  written  on  the  subject. 

Cloth.  6ix9  inches — 906  pages. 
Price,  $5.00  net,  postpaid. 

Theory  and  Design  of 
Reinforced  Concrete  Arches 

(REUTERDAHL) 
The  book  for  the   engineer  who   designs   con- 
crete bridges,  and   for  every   student   of   the 
theory  and  practice  of  concrete  bridge  design. 
Cloth,  6x9  inches— 132  pages. 
Price,  $2.00  net,  postpaid. 

Solid  Bitumens, 

Their  Physical  and  Chemical 

Analysis    together     with    a 

Treatise  on  the  Chemical 

Technology  of    Bitumi- 

nous     Pavements 

(PECKHAM) 

Cloth.  6x9  inches — 330  pages. 

Price,  $5.00  net,  postpaid. 

Cements,    Mortars  and 
Concretes 

(FALK) 

Contains  a  complete  report  of  the  results  of 

tests  made  during  the  past  fifteen  years. 

Cloth,  6x9  inches — 184  pages. 

Price,  $2.50  net,  postpaid. 

Railroad  Location, 
Surveys  and  Estimates 

(LA  VIS) 
Explains  various  operations  in  sufficient  de- 
tail to  be  understood  by  students  entirely  un- 
familiar with  location  surveys. 

Cloth,  6x9  inches— 270  pages. 
Price,  $3.00  net,  postpaid. 

Tables    for   Structural 
Engineers 

(GODFREY) 
This  book  is  a  compilation  of  tables  and  data 
for  use  in  structural  designing. 

Flexible  leather — 218  pages. 
Price,  $2.50  net  .postpaid. 


Sead  for  32-pag»  booklet — listing  the  above  books  In  detail. 

You  can  secure  on©  year's  domestic  subscription  to  KNGINEERING-CONTRACTING    for  $1.50 
when  this  amount  is  added  to  the   price  of   any  one  of  the  above  books. 

The  Myron    C,    Clark    Publishing    Company 


Publication  Office: 

355  Dearborn  St.,  Chicago 


Eastern  Office: 

13-21  Park  Row,  New  York 


MONTHLY     REVIEW     INDEX     OF 
CIVIL    ENGINEERING    LITERATURE 


A  classified  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  and  books  published  during  the  month 
just  passed  is  given  in  the  succeeding  pages.  The  literature  in- 
dexed and  reviewed — with  the  exception  of  books — relates  solely 
to  civil  engineering.  In  the  section  devoted  to  Book  Reviews  all 
books  in  all  branches  of  engineering  are  listed  as  received  and 
such  of  them  as  seem  worthy  are  reviewed  as  fully  as  due  regard 
for  conciseness  will  permit.  In  choosing  books  for  review  rigid 
selection  is  exercised.  Next  to  careful  choice  of  books  for  re- 
view timeliness  of  review  is  sought.  All  books  are  reviewed  with- 
in a  month  of  their  receipt.  The  same  statement  is  true  of  the 
articles  and  papers  that  are  indexed.  Also,  as  in  choosing  books 
for  review,  the  choice  of  articles  and  papers  for  indexing  is 
based  on  merit.  Numerical  strength  in  "titles  indexed"  is  not 
sought ;  excellence  of  selection  is  sought. 

LIST  OF  PERIODICALS  INDEXED 


The  purposes  of  the  Monthly  Review  Index  are:  First,  to  in- 
form civil  engineers  and  contractors  of  the  articles  and  papers 
of  merit  that  are  published  each  month,  in  such  a  way  as  will 
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ROADS  AND   STREETS. 


Day  Labor  Wages  on  Road  Work  in  Califor- 
nia.—Eng.  Rec,   Aug.   20,   1910.      H  page. 

A  tabulation  of  rates  of  wages  paid  for  day 
labor  road  work  in  California. 

Bituminous  Roads— Mixed  and  Poured.-Eng.- 
Contr.,  Aug.   10,  1910.     1  1/6  pages. 

Summarizes  the  advantages  and  disadvan- 
tages of  pouring  metliods  of  construction  and 
argues  tlie  superiority  of  the  mixing  method. 
The  advantages  and  disadvantages  of  hand  and 
of   machine    mixing  are   summarized. 

Some  Costs  of  Street  Paving  Work  at  Balti- 
more,    Md.-Eng.-Contr..    Aug.     10,    1910.      15/6 

pages. 

Describes  briefly  the  methods  and  character 
of  work  and  gives  costs  for  various  jobs  of 
asphalt  block,  macadam,  brick,  vitrified  block 
and  other  pavement  construction  and  repairs. 

Experimental  Work  in  1909  of  the  U.  S.  Office 
of  Public  Roads  in  Dust  Prevention  and  Road 
Preservation.— Eng.-Contr..    Aug.    3,     1910.      6% 

pages.  . 

Summarizes  the  long  list  of  experiments  dur- 
ing 1909  of  the  bureau  named  in  dust  prevsn- 
tion  and  road  preservation  work.  Methods  of 
construction  are  described  and  many  construc- 
tion cost  data  are  given.  Altogether  14  sep- 
arate experimental  sections  of  road  are  in- 
cluded. 

the  Training  and  Duties  of  a  Street  Super- 
intfndent.-Eng.-Contr..  Aug.  3,  1910.  IMi  pages. 
A  well,  written  article  outlining  the  duties 
of  a  superintendent  of  streets  and  pointing  out 
the  requirements  that  enter  into  a  good  organ- 
ization  fur  street  cleaning  work. 

Supplementary  Reports  on  the  1907  and  1908 
Dust  Prevention  and  Road  Preservation  Ex- 
perimental Work  of  the  U.  S.  Office  of  Public 
Roads.— Eng.-Contr.,   Aug.  ,3,   1910.     1.  page. 

Gives  results  of  experience  since  construc- 
tion with  the  various  sections  of  experimental 
roads  constructed  one   and   two  years  ago. 

Street  Cleaning  Methods.— Eng.-Contr..  Aug. 
10,    i;ilu.      5/G   page. 

Discusses  general  principles  of  street  clean- 
ing and  describes  and  comments  on  various 
methods   of  cleaning  now  practiced. 

Notes  on  Road  and  Street'  Work.— Eng.- 
Contr.,   Aug.    10,    1910.     1  1/6   pages. 

Covers  a  variety  of  data,  oak  joint  filler  and 
sectional  oak  blocks  for  repairing  granite  block 
pavement;  cost  of  maintaining  street  asphalt 
and  asphalt  block  pavements;  methods  of  re- 
pairing  macadam    roads. 

Notes  on  Road  and  Street  Work.— Eng.-Contr., 
Aug.    17,    1910.      1    page. 

Gives  data  on  cost  of  rattler  brick  testing  out- 
fit, water  absorption  by  paving  materials,  bitu- 
niass  pavement  specifications,  and  street  clean- 
ing methods  in  Vienna,   Austria. 

The  Physical  and  Chemical  Characteristics  of 
Bituminous  Road  Materials. — Eng.-Contr..  Aug. 
17.    19111.     L'.'H    pages. 

Summarizes  the  characteristics  named  of  the 
most  common  types  of  bituminous  road  mate- 
rials and  discusses  the  purpose  and  value  of 
the  various  common  tests  of  specific  gravity, 
melting  point,  volatilization,  solubility,   otc. 

Average  Practice  in  Street  Cleaning  and 
Sprinkling  in  the  Larger  Towns  of  Great  Brit- 
ain.—Eng.-Contr.,   Aug.   24,  1910.     2'A   pages. 

A  general  summary  of  practice  based  upon 
studies  in  some  20  British  towns,  covering 
cleaning,    snow   removal   and  watering. 

Concrete     Pavement     Construction     at     Boise, 
.  Idaho,- l-;ng.-Contr.,   Aug.    21,    1910.      ^j    p:ige. 
Desc-ribes   methods    of  construction   and    plant 
and   tools  used  and  gives  records  of  outpul   and 
cDSI.      A    vpr>-   good   article   on    costs. 

The  Conclusions  of  the  Sections  of  the  Sec- 
ond International  Road  Congress  Regarding 
Various  Phases  of  Road  Construction  and  Main- 
tenance.-Eng.-Contr.,  .Vug.  31,  1910.  IMi  pages. 
A  reprint  of  the  conclusions  of  the  Congress 
on  the  nine  questions  submitted  for  considera- 
tion. These  sections  considered  the  following 
subjects:  (1)  Metalled  and  Paved  Roads;  (2) 
lMiundat,ion  and  Drainage  of  Road;  (3)  Light 
iliiilways  and  Tramways;  (4)  Cleaning  and  Wa- 
tering; (5)  Choice  of  Surfacing;  (6)  Distribu- 
tion Systems,  Under  Roads;  (7)  Influenc. 
Weight  and  Speed  of  Vehicles  on  Bridges; 
lieslgn  of  Road  Vehicles;  (9)  Motor  Omnlbuss.s. 
While    the    conclusions   do    not    bring   out    much 


that  is  new.  yet  they  express  in  concrete  form 
ideas  which  formerly  in  many  cases  have  been 
held  but  vaguely. 

Snowr  Removed  in  New  York  City.— Eng.- 
Contr.,   Aug.    31.    1910.      1   pag'e. 

The  report  of  a  committee  appointed  to  con- 
sider the  problem  of  snow  removal  in  New 
York  city  and  to  suggest  methods  for  conduct- 
ing such  worlt. 

Concrete  in  Highway  Construction.— Cone.  & 
Cons.   Eng.,   August,   1910.      10   pages. 

The  application  of  concrete  to  highway  con- 
struction is  here  presented  in  an  article  ex- 
tracted from  a  more  comprehensive  article  pub- 
lished by  the  Atlas  Cement  Co.  The  article 
covers  the  various  divisiotaB  of  highway  con- 
struction, Including  sidewalks,  curbs,  gutters, 
roadways,   culverts  and  bridges. 

SEWERS. 

The  Sewage  Disposal  Works  of  Mount  Ver- 
non, N.  Y.— Eng.  Rec,  Aug.  20,  1910.     3  pages. 

General  description  with  plans  of  a  sewage 
disposal  plant  to  serve  a  community  of  about 
30,000  population.  A  special  feature  of  the  plant 
is  the  ventilating  system  to  obviate  foul  odors. 
Operation  of  the  Reading  Sewage  Purification 
Works.— Eng.   Rec,  Aug.    13,   1910.     21/3   pages. 

A  notably  good  article  descriptive  of  experi- 
ence in  operating  the  plant  named.  Methods  of 
operation,  and  difficulties  encountered  are  de- 
scribed and  records  of  results  by  months  for 
two    years   are    given. 

Sewage  Disposal  Works,  North  Attleboro, 
Mass.— Eng.    Rec,   Aug.   27,    1910,      2   pages. 

General  description  of  structural  features  of 
a  plant  designed  for  a  population  of  12,000. 
Plant  consists  of  two  double,  hopper-bottom 
settling  tanks  and  16  intermittent  sand  filters. 
Drawings  are  given   of   a   trough   distributor. 

Some  Costs  of  Small  Sewer  Work  by  Day  La- 
bor in  Baltimore,  Md.-Eng.-Contr.,  Aug.  3, 
1910.     2  pages. 

Gives  itemized  costs  of  10  small  sewer  jobs 
done  by  day  labor.  Jobs  ranged  in  magnitude 
from  a  thousand  to  fourteen  thousand  dollars. 
Some  Structural  Details  of  the  River  Des 
Pere's  Foul  Water  Sewer  at  St.  Louis,  Mo. — 
Eng.-Contr.,  Aug.  3,  1910.     1%  pages. 

Describes  general  structural  features  of  some 
32,000  ft.  of  trunk  sewer  ranging  from  a  9x9-ft. 
concrete  section  to  a  6-ft.  circular  brick  sec- 
tion. A  notable  feature  is  the  reinforced  cir- 
cular   brick    sewer    construction. 

Leaping  Weirs,  Syracuse  Intercepting  Sewers. 
—Eng.-Contr.,    Aug.    24.    1910.      'i    page. 

Illustrates  and  describes  a  novel  construction 
for  controlling  the  amount  of  sewage  intercept- 
ed where  lateral  sewers  pass  over  interceptors. 
The  Fourteenth  Street  Sewer  Tunnel,  Wash- 
ington, D.  C. — Eng.  Rec,  Aug.  6,  1910.  1  page. 
Describes  general  method  of  constructing  a 
section  of  concrete  sewer  in  tunnel.  Drawings 
of   shaft  head   house   and   hoists  are  given. 

Sewage  Disposal  in  the  Vicinity  of  London, 
England.— Eng.  Rec,  Aug.  6.  1910.  2  pages. 
A  general  discussion  on  septic  tanks,  sludge 
disposal  and  humus  tanks  based  on  studies  of 
some  dozen  sewage  disposal  plants  in  the  vicin- 
ity of  London,  England.  A  notably  interesting 
article. 

A  Series  of  Notable  Reports  on  Sewage  Dis- 
posal by  Dilution  at  Rochester,  N.  Y. — Eng. 
Xews,    Aug.    11.    1910.      4%    pages. 

A  notable  series  of  reports  involving  the  gen- 
eral question  of  sewage  disposal  by  dilution  and 
dispersion  made  by  a  number  of  engineers 
prominent    in    sanitary    fields. 

Heavy  Railway  Work  Along  the  Des  Chutes 
River,  in  Oregon. — Eng.  News,  Aug.  11,  1910. 
3-:i    pagce. 

.\  good  general  description  of  the  topographi- 
cal features  and  heavy  work  of  the  two  new 
railways  being  built  up  the  valley  of  the  Des 
Chutes  River  to  the  so-called  tableland  of  Ore- 
gon. Diagram  elevations  are  shown  of  two 
rather   notable   viaducts. 

WATERWORKS    AND  HYDRAULICS. 

Hydroelectric  Development  of  the  Arizona 
Power  Company.— Eng.  Rec,  Aug.  20,  IPIO.  3 
pages. 

'General  description  of  the  structural  features 
d  large  water  power  development  chiefly  of 
value  for  the  methods  and  costs  given  of  con- 
crete  flume    construction. 


Laying  a  30-in.  Pipe   Line   Under  the  Pequon- 
nock   River.— Eng.   Rec,  Aug.   13,  1910.     %  page. 
Describes  method  of  laying  pipe  in  45-ft.  sec- 
tions  under   water   with   illustrations   of   bottom 
supports  and  pipe  joints. 

Capital    City    Plant,    United      Missouri      River 
Power  Co.— Eng.  Rec,  Aug.  13,  1910.     IVs  pages. 
General  description  of  concrete  dam  and  pow- 
er plant  near  Helena,  Mont.     The  concrete  dam 
is   1,400  ft.   long  and  sections  are  shown. 

Water  Purification  Plant,  Putman,  Conn.— 
Eng.    Rec,    Aug.    13,    1910.      2    pages. 

General  description  with  plans  of  a  water 
purification  plant  for  a  city  of  S.OOO  population. 
Drawings  are  given  of  a  rate  controller  which 
are   useful. 

Curved  Dams  in  New  South  Wales. — E^g. 
Rec,   Aug.   27,   1910.     l',3   page. 

Describes  practice  in  design  and  construction 
and  gives  essential  dimensions  of  14  curved  ma- 
sonry dams  built  in  New  South  Wales  mostly 
for   irrigation    work. 

Moving  370  Feet  of  Conduit  Intact. — Eng.  Rec, 
Aug.   27,  1910.      1/3   page. 

An    interesting  small  job   of  pipe   moving. 
Fill     Dams    With    Hollow    Core    Walls.— Eng.- 
Contr.,  Aug.  17,  1910.     rs  page. 

Describes  the  construction  of  a  new  form  of 
dam  in  which  a  cellular  concrete  core  wall  is 
employed.  The  advantages  claimed  for  the  con- 
struction are  accessibility  for  repairs  and  for 
stopping    leakage. 

Conservation  of  Water  Powers. — Eng.-Contr., 
Aug.   17,  1910.     3  1/6  pages. 

A  brief  discussion  of  the  practical  bearing  and 
effect  of  existing  laws  governing  the  appropria- 
tion of  water  powers  located  on  iJublic  land,  and 
an  argument  for  a  more  wise  interpretation  of 
these  laws  such  as  not  to  retard  the  utilization 
of   these  pewers. 

Methods  and  Cost  Preparing  and  Placing 
Ashes  or  Cinders  for  Filtering  Material  in  Con- 
tact Beds. — Eng.-Contr.,  Aug.  31,  1910.  1  page. 
A  notable  valuable  article  describing  method 
of  crushing  and  placing  cinders  and  gives  item- 
ized   unit   costs   of   the   work. 

Some  Experience  in  Treating  High-Colored 
Water  from  the  Penobscot  River  at  Bangor,  Me. 
— Eng.-Contr.,   Aug.    31,   1910.      1%    page. 

Gives  in  tabular  form  results  of  various  stud- 
ies made  to  determine  the  best  method  of  han- 
dling the  high  colored  water  named  for  water 
supply. 

Hydroelectric  Development  of  the  Michoacan 
Power  Company. — Eng.  Rec,  Aug.  27,  1910.  2 
pages. 

General  description  of  development  consisting 
of  a  division  dam  and  spillway,  head  gates,  rat- 
ing flume,  4.1  miles  of  canal,  11  aqueducts  and 
1.06  miles  of  steel  penstock  binders  minor 
structures. 

The  Appleton  Water-Works  Decision. — Eng. 
Rec,   Aug.   6,   1910.     2   pages. 

Valuable  for  the  comparison  in  tabular  form 
of  valuations  made  by  four  separate  engineers, 
and  for  the  discussion  by  the  engineers  of  the 
Railroad  Commission  of  Wisconsin  of  the  meth- 
ods and  prices  employed  by  the  commission's 
engineers   in  their  appraisal. 

The  Water-Works  of  Monterey,  Mexico. — Eng. 
Uec.  Aug.   0,   1910.     3  pages. 

A  general  description  of  the  structural  feat- 
ures of  the  new  water-works  named.  The  gen- 
eral description  of  the  concrete  aqueduct  and 
the  details  of  the  covered  concrete  reservoir 
are  the  features  of  particular  interest.  The 
most  notable  detail  is  the  traveling  forms  for 
constructing  concrete  slope  walls  for  the  res- 
ervoir. 

Stoney-Gate  Dam  in  the  Albula  Canyon  for 
the  Hydro-Electric  Power  Plant  of  the  City  ot 
Zurich,  Switzerland. — Eng.  News,  Aug.  25,  1910. 
2   pages. 

Illustrates  the  general  details  of  the  gate  and 
pier  construction  of  the  dam  named.  Some  gen- 
eral costs  are  given.  The  novel  feature  is  the 
arrangement  for  protecting  the  roller  mechan- 
ism of  the  gates  from  wear. 

Experiments  on  Small  Weirs  and  Measuring 
Modules. — I'hig.  News,  Aug.  is.  1910.  6  1/6 
pages. 

A  notably  interesting  account  of  a  series  of 
studies  made  on  small  wiers  and  measuring 
modules  with  results  of  tests  in  diagram  and 
tabular  form.  Irrigation  and  h>-draulic  engi- 
neers \\\]\   he   particular  interested. 
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Effects  of  the  Length  of  Penstock  on  the 
Weight  of  Revolving  Parts  of  a  Water-Wheel 
Unit. — Eng.    News.   Aug.    11,    lUlO.      %    page-. 

Points  out  the  necessary  relation  between 
length  of  penstock  and  weight  of  revolving  tur- 
bine parts;  presents  formula  for  the  determina- 
tion of  this  relation  and  illustrates  a  case  by 
solving  a  typical  problem. 

Field  Assay  of  Water.— Eng.  News,  Aug.  11. 
1910.      1-i    pages. 

Gives  computative  determinations  of  water  by 
laboratory  analyses  and  by  field  assay  using 
solid  reagents  and  apparatus  of  knapsack  size. 
Results  are  discussed.  A  suggestive  article  to 
engineers    doing    exploration    work. 

Determination  of  the  Resultant  Angle  in  Lay- 
ing Out  Combined  Bends  for  Pipe  Lines. — Eng. 
News,  Aug.   11,  1910.     1%   pages. 

Presents  both  graphical' and  analytical  meth- 
ods for  determining  the  resultant  angle  where 
both  a  horizontal  and  a  vertical  bend  at  the 
same  point  exists  in  a  pipe  line.  There  is  an 
editorial     discussion. 

RIVERS,  HARBERS  AND  CANALS. 

Emergency  Gates  on  the  Illinois  and  Missis- 
sippi Canal.— Eng.  Rec.  Aug.  20.  1010.  1% 
pages. 

Describes  the  operation  of  the  emergency 
gates  which  divide  the  summit  level  of  the 
Illinois  and  Mississippi  Canal  into  sections  dur- 
ing a  break  which  occurred  in  May,  1909.  A 
general  description  of  the  gate  construction  is 
given,  with  comments  on  the  utility  of  such 
structures. 

Dike  at  Herring  River,  Wellfleet,  Mass.; 
Mosquito  Extermination  Works. — Eng.  News, 
Aug.    11,    1910.      1   page. 

Gives  plans  and  describes  structural  details 
of  an  earth  dike  with  sluice  gates  for  exclud- 
ing tide  water  from  salt  marshes. 

Some  Details  of  the  Siphon  Lock  at  Oswego, 
New  York,  Barge  Canal. — Bng.-Contr.,  Aug. 
10,  1910.     11/2  pages. 

This  article  illustrates  the  siphon  feature  of 
the  lock  named,  explains  the  principal  and  de- 
scribes the  metliod  of  operation. 

Wharf  Construction  at  Fort  Mason,  Calif. — 
Eng.  Rec,   Aug.   6,   1910.     2  5/G  pages. 

General  description  of  the  construction  work 
comprising  a  concrete  sea  wall  and  several 
wharves  of  concrete  and  steel  beam  construc- 
tion on  circular  concrete  piers  or  piles.  The 
method  of  construction  of  the  concrete  piers  is 
the   item  of   partictilar  interest. 

The  Harbors  of  Great  Britain,  with  Some 
Reference  to  Those  of  North  Europe  and  North 
America. — Eng.  News,  Aug.  11.  1910.     3'i  pages. 

The  purpose  of  this  article  is  to  study  briefly 
and  in  general  principles  only  the  harbors  of 
Great  Britain  as  they  exist  to-day  and  in  com- 
parison those  of  northern  Europe  and  America. 
The  author  touches  on  the  organization  for  ad- 
ministration, deduces  some  of  the  main  prin- 
ciples underlying  their  design,  points  out  differ- 
ences and  suggests  lines  of  possible  improve- 
ment. 

RAILWAYS. 

Design  of  the  Fourth  Avenue  Subway,  Brook- 
lyn.—Eng.    Rec,    Aug.    20,    1910.      1    page. 

Illustrates  cross-section  and  some  of  the  prin- 
cipal structural  details  of  the  reinforced  con- 
crete construction  for  the  section  named  of  the 
New  York  subwaj'.  The  next  explains  the 
drawings. 

Methods  and  Costs  of  Unloading,  Spacing  and 
Renewing  Ties. — Eng.-Contr..  Aug.  10,  1910.  1 
page. 

Gives  costs  of  unloading  ties  on  two  jobs  of 
track  work;  describes  gang  organization  and 
gives  records  and  cost  of  renewing  ties  on  seven 
jobs. 

Methods  and  Cost  of  Loading  Rail  from  Road- 
bed to  Cars. — Eng.-Contr.,  Aug.  3.  1910.  % 
page. 

Gives  methods  of  work  and  itemized  cost  of 
four  jobs  of  loading  rails  onto  cfirs  from  side  of 
roadbed.  Manual  labor  was  employed  and  gang 
organization  is  stated. 

Record  of  Gravel  Ballasting.  Using  Hopper 
Bottom  Coal  Cars  on  a  75  Mile  Haul. — Eng.- 
Contr.,   Aug.   3,   1910.     1%   pages. 

A  notably  good  cost  article.  The  work  con- 
sisted of  ballasting  32  miles  of  track  with  32.000 
cu.    yds.    of    gravel.      Methods      of      excavation 


hauling  and  spreading  are  stated  and  itemized 
unit  costs  are  given. 

Methods  and  Costs  of  Tracklaylng  with  a 
Harris  Tra(;klaying  Machine. — Kng.-Contr.,  Aug. 
3,    1910.      14    page. 

Records  cover  one  month's  work.  Pull  ^ane 
organization  and  wages  are  stated  and  methods 
of  work  are  described.  Complete  costs  arc 
given. 

Methods  and  Cost  of  Unloading  Railway  Ralls. 
—  Eng.-Contr..    Aug.    10,    1910.      Vi    page. 

Describes  methods  employed  in  unloading 
rails  and  gives  lime  and  progress  records  of  un- 
loading from  both  gondola  and  flat  cars  on  four 
jobs. 

Qlearance  and  Grade  Requirements  for  Carry- 
ing Highways  Over  or  Under  Railway  Lines. — 
Eng.-Contr.,  Aug.  17,  1910.     M;  page. 

Summarizes  the  requirements  and  present 
practice  in  the  matter. 

Equipment  Depreciation  and  Renewal  on  Rail- 
ways.— Eng.-Contr.,   Aug.  31,    1910.     2"3   pages. 

Valuable  for  the  actual  records  given  in  tabu- 
lar form  of  equipment  depreciation  and  removal 
on   the  lines  of  the  Southern    Faciflc   Co. 

Methods  and  Cost  of  Renewing  Rail. — Eng.- 
Contr..    Aug.    31,   1910.      11,4    pages. 

Describes  various  gang  organizations  and 
gives  time  records  and  costs  covering  various 
jobs  of  renewing  rail,  applying  tie  plates,  tight- 
ening spikes,  applying  rail  braces  and  wrench- 
ing. 

The  Valuation  of  the  Detroit  Street  Railways. 
— Eng.   News.  Aug.   25,   1910.     2  pages. 

A  general  description  of  the  purpose  and  some 
of  the  methods  of  this  valuation  with  a  com- 
parative summary  by  totals  of  the  valuations 
made  for  the  city  and  by  the  street  railway 
company. 

The  Imperial  Peking-Kalgan  Railway  and  Its 
Extension. — Eng.  News.,  Aug.  2'..  liilO.  3% 
pages. 

Describes  the  construction  of  the  railway 
named  which  is  chiefly  interesting  for  having 
been  carried  out  by  (Hiinese  engineers.  Sev- 
eral interesting  views  of  Chinese  scenery  and 
structures  are  shown. 

Water  Softening  Plants  of  the  Florida  East 
Coast  Railway. — Eng.  News.  .\ug.  11.  1910.  I'j 
pages. 

Describes  briefly  and  illustrates  softening 
plant  to  treating  artesian  water  for  locomotive 
use. 

Double  Track  Work  Near  Indianapolis. — 
Contr..  Aug.  15.  1910.     2\i   pages. 

An  illustrated  article  describing  the  construc- 
tion of  a  20  foot  fill  and  a  3  span  60  foot  arch 
bridge  on  the  Pittsburg.  Cincinnati.  Chicago 
and   St.   Louis  Rrailroad,  near  Indianapolis. 

BRIDGES     BUILDINGS     AND     FOUNDA- 
TIONS. 

Plate  Girder  Arch  Bridge  Carrying  a  Concrete 
Roadway.— Eng.  Rec.  Aug.  20.   1910.     I'a   pages. 

Illustrates  and  describes  an  interesting  form 
of  bridge  construction  consisting  of  plate  gird- 
er arch  ribs  carrying  spandrel  walls  and  interior 
spandrel  columns  of  reinforced  concrete  sup- 
porting a  concrete  deck.     Details  are  illustrated. 

A  Temporary  Single-Track  Lift  Bridge.— Eng. 
Rec.  Aug.  20,  1910.     %  page. 

Gives  general  plans  for  a  temporary  lift 
bridge  for  use  during  construction  of  perma- 
nent bridge.     Text  explains  drawings. 

Hand  Driver  Steel  Sheet  Piling,  Bush  Ter- 
minal. Brooklyn. — Eng.  Rec.  Aug.  20.  1910.  1 
page. 

Describes  method  of  driving  steel  sheeting 
for  pits  about  12x12x12  ft.  to  be  excavated 
around  the  heads  of  groups  of  foundation  piles 
to  permit  the  construction  of  concrete  caps. 
General  costs  are  given,  and  some  interesting 
comparisons  made  with  previous  practice  using 
wood  sheet  piles. 

The  Main  Street  Bridge  Over  the  Buffalo  Belt 
Line.— Eng.    Rec.    .-Vug.    27.    1910.      1%    pages. 

Describes  structural  details  of  a  concrete  em- 
bedded metal  bridge  with  a  concrete  deck.     An 
unusually  solid  piece  of  bridge  construction   fn 
carrying  a  street  across  railway  tracks. 

The  Doe  Memorial  Library,  University  of  Cal- 
ifornia.—Eng.   Rec.   Aug.  27.   1910.     21,4   pages. 

General  structural  description  with  details  of 
an  unusual  form  and  construction  of  roof  truss. 
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Economics  of  Railway  Operation. 

Bycrs    . $5.00 

Railway  Tracl<  and  Track  Work. 

Tratman 3.00 

Modern  runnel  I'ractice.  Stauffer  3  50 

De.si};n  of  Steel  Hij{liwav  Bridges. 

Ketchum ' 4.00 

Design   of  Steel    Mill  Buildings. 

Ketchum 4.0fi 

Design  of  Walls,  Bins  and  Grain 
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Judson 2.00 
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The  Substructure  of  the  Dumbarton  Point 
Bridge.— Eng.   Rec,  Aug.  13,  1910.     2  pages. 

Describes  general  methods  of  constructing 
concrete  filled  steel  shell  piers  on  piles  for  a 
heavy  railway  bridge.  The  bottom  was  soft 
mud  and  there  was  a  swift  current.  The  steel 
shell  construction  is  of  particular  interest  in 
certain   details. 

Steel  Gasholder  Tanks  with  Bulging  Sides. — 
Eng.   Rec,  Aug.   13,   1910.     2  pages. 

A  description  of  some  recent  practice  in 
building  gasholder  tanks  with  bulging  sides 
with  an  analysis  of  stresses  and  of  general  de- 
sign. An  interesting  article  for  structural  de- 
signers. 

Derrick  Tower  for  Erecting  the  Montana  Capi- 
tol.—Eng.  Rec.  Aug.  13,  1910.     1  page. 

Describes  and  illustrates  in  some  detail  con- 
struction of  derrick  towers  15  ft.  square  and 
110  ft.  high.  The  article  is  valuable  foi  the 
drawings. 

Tests  of  Nickel  Steel  Riveted  Joints.— Eng. 
Rec,  Aug.  20,  1910.     5%   pages. 

This  is  a  notable  record  of  tests  of  riveted 
jointes  and  complete  results  are  given  in  tabu- 
lar form  and  by  diagrams.  There  were  IS  types 
of  joints  tested  and  Hve  joints  of  each  type  were 
tested.  The  joints  were  duplicates  in  every 
way  of  carbon  steel  joints  tested  by  the  Ameri- 
can Railway  Engineering  and  Maintenance  of 
Way  Association  except  that  they  were  of 
nickel  steel  and  the  tabulations  show  the  com- 
parative results. 

Erection  of  an  Eight-Track  Rolling  Lift 
Bridge. — Eng.  Rec,  Aug.  13,  1910.     2  pages. 

Describes  methods  followed  in  removing  an 
S-track  railway  bridge  and  replacing  it  with  a 
bascule  structure  of  the  rolling  lift  type. 

Structural  Steel  Details  in  the  Ball  Realty 
Building. — Eng.  Rec,   Aug.   13,   1910.     1»4    pages. 

General  description  of  the  steel  work  for  the 
lower  6  stories  of  an  8-story  building.  One  of 
the  details,  a  suspended  wall  beam,  is  deserving 
of  attention. 

Unfilled  Voids  In  Concrete  Foundations. — Eng. 
Rec,  Aug,   13,  1910.      %  page. 

Describes  condition  of  voids  found  in  founda- 
tion piers  built  by  depositing  concrete  in  curved 
wells. 

Formulas  for  the  Design  of  Gravity  Retaining 
Walls. — Eng.-Contr.,   Aug.   10,   1910.     2  pages. 

Presents  the  various  formula  commonly  used 
and  deduces  a  series  of  formulas  and  illustrates 
their    use    by   examples. 

The  Corrosion  of  Iron  and  Steel. — Eng.-Contr., 
Aug.   17,   1910.     3  1/6   pages. 

A  valuabi^  report  giving  in  detail  the  results 
of  tests  conducted  by  a  committee  of  the 
American  Societey  for  Testing  Materials. 

Some  Exposure  Tests  of  Structural  Steel 
Coatings. — Eng.-Contr.,    Aug.    24.    1910.      1    page. 

A  record  of  tests  of  coatings  subjected  to  the 
weather. 

The    Substructure      of     the      American      River 

Bridge.— Eng.   Rec,  Aug.  27,   1910.     li^   pages. 

The  work  comprised  several  piers  built  in  cof- 
ferdams of  sheet  piling  and  one  pier  founded 
by  sinking  a  reinforced  concrete  caisson,  .\rti- 
cle  describes  general  features  of  cofferdam  and 
caisson  work. 

The  Miles  Glacier  Bridge. — Eng.  Rec,  Aug.  C, 
1910.     4%  pages. 

Describes  and  illustrates  main  structural  fea- 
tures and  general  construction  methods  for  a 
railway  bridge  some  1,670  ft.  long  with  one  300- 
ft.,  two  400-ft.  and  one  450-ft.  main  truss  spans. 
The  drawings  of  structural  work  are  chiefly  of 
value,  and  a  feature  of  the  article  is  the  ad- 
justing devices  used  in  erecting  the  chords. 
Drawings  of  these  devices  are  given. 

Steel  Pile  Foundations  of  the  Putnam  Build- 
ing, N.  Y.— Eng.  Rec.  Aug.  27.  1910.     %  page. 

A  brief  summary  of  the  methods  employed  in 
sinking  27  steel  piles  or  piers  for  a  building 
foundation. 

Derrick  EErectlon  of  Light  Truss  Spans. — 
Eng.   Rec,   .\ug.   6,    1910.      L'    pages. 

Describes  procedure  followed  in  erecting  a 
number  of  footbridge  spans  over  railway  tracks 
using  a  derrick. 

The  Design  and  Erection  of  the  iVIissourl 
River    Bridge    for   the    Pacific    Extension;    C.    M. 


"Text  Book  on  Graphic  Statics" 

By  C.  W.  MALCOLM, 

Assoc.  M.  Am.  Soe.  C.  E.,  Assistant  Prof.  Structural  Engineering,  University  of  Illinois. 
This  text  was  prepared  for  the  author's  studeuts  In  eleaiuutary  Uraphic  Stutles  and  Stresses.  It 
has  not  been  the  object  of  the  writer  to  discover  new  principles,  but  rather  to  present  the  subject 
clearly  and  loglcallT.  Many  telts  on  Graphic  Statics  are  open  to  the  criticism  that  they  have  a 
tendency  to  state  principles  and  give  constructions  without  proofs,  and  the  student  Is  thtTefure  com- 
pelled to  memorize  propositions  and  constructions  without  being  taught  the  underlying  principles.  It 
has  been  the  aim  of  the  writer  to  give  the  proofs,  together  with  full  explanations  of  the  constructions. 
No  attempt  has  been  made  to  give  elaborate  solutions  which  have  little  or  no  praclcal  applications. 
Particular  attention  has  been  given  to  the  order  of  present:itlon:  and  the  test  has  been  divided  Into 
chapters,   articles  and  numbered  sections  to   facilitate   easy   reference, 

CONTENTS: 
PART  I-QENERAL  PRINCIPLES. 


CHAPTER  1.— DEFINITIONS, 

CHAPTER  II,— CONCURRENT  FORCES, 

CHAPTER  III,— NON-CONCURRENT  FORCES, 

CHAPTER  IV.— MOMENTS. 
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PART  II— FRAMED  STRUCTURES— ROOF  TRUSSES. 

VII.— DEFINITIONS. 
VIII.— LOADS. 
IX.— REACTIONS. 

X.— STRESSES    IN   ROOF  TRUSSES. 
XI.— WIND   LOAD   STRESSES. 

XII.— STRESSES     IN      CANTILEVER     AND     UNSYMMETRICAL     TRUSSES — MAXIMUM 
STRESSES. 
XIII.— COUNTERBRACING. 
XIV.— THREE-HINGED    ARCH. 

XV— STRESSES    IN    A    TRANSVERSE    BENT   OF   A    BUILDING. 
XVL— MISCELLANEOUS    PROBLEMS. 

PART  III— BEAMS. 

XVII.— BENDING    MOMENTS.    SHEARS.    AND    DEFLECTIONS    IN    BEAMS    FOR    FIXED 

LOADS.  „ 

XVIII.— MAXIMUM     BENDING     MOMENTS     AND    SHEARS     IN     BEAMS     FOR     MOVING 
LOADS. 

PART  IV— BRIDGES. 

XIX.— TYPES    OF    BRIDGE   TRUSSES. 

XX.— LOADS. 

XXI.— STRESSES    IN    TRUSSES    DUE    TO    UNIFORM   LOADS. 

XXII.— INFLUENCE   DIAGRAMS  AND  POSITIONS  OF  ENGINE  AND  TRAIN   LOADS  FOR 

MAXIMUM    MOMENTS.   SHEARS.    AND   STRESSES. 
XXIII.— MAXIMUM     MOMENTS,     SHEARS.     AND     STRESSES     DUE     TO     ENGINE     AND 

TRAIN   LOADS. 
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Tables  for  Structural  Engineers 

By  EDWARD  GODFREY 

The  author  of  this  book  has  been  engaged  for  the  past  15  years 
as  draftsman,  inspector  and  engineer,  having  been  in  the  employ 
of  G.  W.  G.  Ferris  &  Co.,  and  Hallsted & McNaugher from  1890 
until  1899,  and  from  1899  engaged  as  engineer  with  their  suc- 
cessors, Robert  W.  Hunt  &  Co.  For  two  years  of  this  time  he 
was  instructor  in  engineering  at  the  Western  University  of  Penn- 
sylvania. This  book  and  others  which  he  has  in  preparation, 
have  grown  out  of  an  experience  well  suited  to  make  them  use- 
ful in  the  branches  which  the  title  suggests. 

THE  CONTENTS  INCLUDE: 

Shearing  and  Bearing  Value  of  Rivets;  Bending  Moments  of  Pins;  Areas  and 
Weights  of  Angles;  Properties  of  I-Beams,  Channels,  Angles,  Z-Bars  and  T-Shapes; 
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Channel  Framing;  Bending  Moments  of  Beams  and  Girders;  Moments  of  Inertia, 
Weights  and  Areas  of  Flat-rolled  Steel;  Weights  and  Areas  of  Square  and  Round 
Bars;  Calculations  for  Batter  Posts,  Hip  and  Valley  Rafters;  Skew  Portals;  Stresses 
in  Roof  Trusses;  Tables  for  Cooper,  E50,  Loading,  for  Built  Girders  and  Various 
Built  Sections;  Typical  Details  for  Footings,  Floors,  Gutters,  Roofs,  Trusses, 
Arches,  Chimneys;  as  well  as  the  mathematical  Tables,  Tables  of  Squares  and  Roots, 
etc.,  most  commonly  used. 
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&  St.  p.  Ry. — Eng.  News.,  Aug.  25,  1910,  3'/3 
pages. 

A  general  description  of  the  structural  feat- 
ures of  the  large  truss  bridge  named  with  a 
more  detailed  account  of  methods  of  erection 
and  with  drawings  of  frameworii,  erecting 
traveler,   etc. 

Concrete  Pedestal  Bridge  Abutments  on  the 
New  York  State  Barge  Canal. — Eng.  News., 
Aug.    IS,    1910.      1    page. 

Illustrates  and  describes  the  special  abut- 
ment construction  used  for  highway  bridge 
crossings  of  the  New   Tork   State   Barge  Canal. 

Effect  of  Locomotive  Gases  on  Concrete 
Bridges. — Cement,    August,    1910.      5    pages. 

A  description  of  the  physical  and  chemical 
examinations  of  test  specimens  of  concrete 
taken  from  the  arches  and  abutments  of  two 
bridges  over  railroads  in  Austria  with  explana- 
tions of  the  results  of  the  observations  made. 

CONCRETE      AND     REINFORCED    CON- 
CRETE. 

Building  a  Concrete  Railroad  Bridge  Under 
Traffic— Eng.   Rec.   Aug.   20,   1910.     1  page. 

An  interesting  article  describing  methods  of 
constructing  an  SO-ft.  concrete  arch  through  a 
railway  embankment. 

The  Behavior  of  Hydraulic  Compounds  in  Sea 
Water.— Eng.   Rec.   Aug.   27,    1910.     'ZVi  pages. 

Describes  conduct  of  a  series  of  exposure 
tests  in  sea  water  of  various  cement,  truss  and 
lime  concretes;  gives  results  in  tabular  form 
and  presents  certain  conclusions.  One  of  the 
most  valuable  of  several  recent  papers  on  this 
general  subject. 

Circular  Bins  for  Cement  Storage  at  Devjrey, 
Oklahoma.— Eng.  Rec,  Aug.   13.   1910.     1  page. 

Illustrates  general  structural  features  and 
describes  construction  of  a  four  bin  storage 
plant  of  60,000  bbls.  capacity.  The  bins  are 
circular  reinforced  concrete  32  ft.  in  diameter 
and   SO   feet    high. 

Three-Hinged  Reinforced  Concrete  Arch 
Bridge,  Los  Angeles. — Eng.  Rec,  Aug.  13,  1910. 
-'j    pages. 

General  description  of  structural  features  and 
methods  of  construction  for  a  three  span  bridge 
of  three  hinged  arches  of  87%  ft.  span.  De- 
tails of  hinges  and  hollow  reinforced  concrete 
abutments  are  shown  and  itemized  contract 
prires  are  given. 

Plant  of  the  Ogden  Portland  Cement  Com- 
pany.—Eng.    Rec.    Aug.    13.    1910.      %    pages. 

General  description  with  plans  of  this  new 
cement  plant  recently  built  in  Utah. 

Combined  Unit  and  Monolithic  Method  of 
Constructing  a  Reinforced  Concrete  Factory 
Building.— Eng.-Contr.,  Aug.  3,  1910.  1  5/6  pages. 
Describes  principally  the  methods  of  mould- 
ing and  erecting  separately  reinforced  concrete 
columns,  beams  and  slabs  for  several  large 
factory  buildings.  Methods  and  plant  are  men- 
tioned in  detail  making  an  unusually  interest- 
ing account  of  building  work  of  separately 
moulded   reinforced  concrete  members. 

Cost  of  Constructing  Concrete  Abutments  for 
a  Railway  Bridge. — Eng.-Contr..  Aug.  3.  1910. 
%  page. 

The  abutments  were  of  small  size  but  the 
costs  are  itemized  and  subdivided  in  unusual 
detail. 

The  Designing  of  Footings  of  Reinforced  Con- 
crete.—Eng.-Contr..    Aug.    17.    1910.      %    page. 

A  brief  mathematical  discussion  of  the  sub- 
ject. 

The  Grafton  Bridge,  Auckland,  New  Zealand; 
the  Longest  Concrete  Arch  Bridge  in  the 
World.— Eng.-Contr.,    Aug.    24,    1910.      %    page. 

A  general  view  and  brief  description  of  the 
dimensions  and  main  structural  features  of  this 
large  arch. 

Reinforced  Concrete  Sea  Wall  Construction  of 
Separately  Molded  Members. — Eng.-Contr..  Aug. 
24,    1910.     2    pages. 

Describes  the  construction  of  sea  walls  of  sep- 
arately molded  L-section  wall  blocks  giving 
some  costs  and  discusses  the  advantages  of 
this  type  of  construction.  A  suggestive  article. 
Methods  of  Employing  Concrete  in  Marine 
Structures  with  Data  on  Durability  of  Concrete 
in   Sea   Water  and    Examples  of   Typical    Marine 


Structures    of    Concrete.— Eng.-Contr.,    Aug.    31, 
1910.     5  pages. 

A  general  discussion  of  the  adaptability  and 
the  use  of  concrete  In  marine  structures  chiefly 
valuable  for  the  numerous  illustrations  given 
of  sea  walls,  breakwaters,  piers,  etc. 

A  Tall  Reinforced  Concrete  Bridge  Pier. — 
Eng.    Rec,   Aug.   6,   1910.     1>^  pages. 

Pier  described  is  165  ft.  high;  the  lower  72 
ft.  of  which  Is  solid  concrete  and  the  upper 
93  feet  of  cellular  construction  of  reinforced 
concrete.  The  structural  features  are  summar- 
ized   in    some    detail. 

Reinforced  Concrete  Deck  Dam,  Pulaski,  Va. 
—Eng.    Rec,   Aug.   6,   1910.      Vs   page. 

Brief  description  of  structure  with  some  gen- 
eral   costs. 

German  Standard  Specifications  for  Delivery 
and     Te.sting     of     Portland     and      Iron-Portland 

Cement.— Eng.    News.   Aug.   2,".,    1910.      1   page. 

A  reprint  partly  in  abstract  of  the  standard 
specifications  of  the  American  Portland  Cement 
manufacturers. 

Methods  for  the  Computation  of  Reinforced 
Concrete  Flat  Slabs. — Eng.  News.  Aug  2.'!,  1910. 
1^3  pages. 

A  discussion  of  a  method  of  computing  rein- 
forced concrete  flat  slabs  and  a  comparison  of 
results  of  this  and  other  method^. 

A  Reinforced  Concrete  Pumping  Cistern  Sunk 
Into  Place  in  the  Ground. — Eng.  News,  Aug.  2.'., 
1910.     1   page. 

Illustrates  structural  details  of  circular  cist- 
ern built  by  being  sunk  as  an  open  caisson 
building  up  the  walls  as  the  sinking  progressed. 

The  Effect  of  Alkali  Water  on  Cement  Mor- 
tars.— Eng.   News,   Aug.   IS,   1910.     5/C  page. 

Describes  methods  of  constructing  and  gives 
results  of  tests  on  cement  mortar  briquettes 
both  mixed  with  and  cured  in  alkali  water.  The 
tests  indicate  rather  more  serious  action  than 
has  usually   been  credited   to  alkali   water. 

Manufacture  and  Use  of  Slag  Cement  and 
Other  Substitutes  for  Portland  Cement. — Eng. 
Contr.,  Aug.  24,   1910.     IV3  page. 

A   descriptive   summary  of   the  nature,   char- 
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Notes  on  Concrete  Construction 

By  Robert  A.  Cummings.  Consulting  and  Contracting  En^'intx-r.  An  illus'.ralcd  paper  cui.- 
taining  notes  on  reinforced  concrete  construction  from  the  viewpoint  of  the  contractor. 
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Notes  on  Roasting  and   Sintering — With  Particular 
Reference  to  the  Dwight  and  Lloyd  Process 

By  Frank  M.  S.mith.     Montana  Society  of  Engineers. 

Journal   of    the    Association     of     Engineering     Societies,  July,     1910 

30  Cents  Per  Copy.     $3.00  Per  .\nnum. 
FRED.   BROOKS,  Secretary,  31  Milk  Street,  BOSTON,  MASS. 
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aoteristics  and  methods  of  manufacture  of  va- 
rious hydraulic  cementing  compounds  wliicli 
may  be  used  as  substitutes  for  Portland  cement. 

Cement  Stucco. — Cone.  Age.  August,  1910.  2 
pages. 

An  article  describing  and  illustrating  the  use 
of  Portland  cement  stucco  in  making  artistic 
effects.  ■(,_,. 

Construction  of  the  Barker  Dam. — Ceni.  Era. 
August.   1910.      31/2   pages. 

A  description  of  tlie  construction  of  a  dam  1S5 
feet  higli  and  containing  140,000  cubic  yards  of 
Cyclopean    masonry,    near    Boulder,    Colo. 

Yacht  Pier  of  Concrete  Construction. — Cem. 
Era,   August,   1910.     1%   pages. 

A  brief  description  of  tlie  design  and  con- 
struction of  a  pier  on   Long  Island  Sound. 

The  Construction  of  a  Reinforced  Concrete 
Cathedral  at  Poti,  Russia. — Cone.  Eng.,  August, 
1910.      5   pages. 

An  illustrated  description  of  the  construction 
of  a  catliedral  of  Byzantic  architecture,  in  Rus- 
sia. Interesting  features  of  the  Hussion  meth- 
ods of  construction  described. 

Concrete  In  Canal  Work. — Cone.  Eng.,  August, 
1910.      2    pages. 

Brief  abstract  of  a  review  of  the  entire  pro- 
ject of  the  New  York  State  Barge  Canal  by  the 
resident  engineer  in  charge  of  tests.  The  ab- 
stract takes  up  the  testing  of  materials,  Cyclo- 
pean concrete,  and  use  of  l^elt  conveyors  for 
cari-ying   concrete. 

Concrete  Work  on  the  Lachine  Canal. — Contr., 
Aug.  1  and  15,  1910.     7  images. 

An  article  describing  the  extensive  operations 
on  the  Lachine  canal.  Canada,  taking  up  more 
particularly  the  construction  of  5  miles  of  con- 
crete wall  under  water,  and  a  description  of  the 
plant  and   its  operation    in   building   the  wall. 

The  Choice  of  Reinforcement. — Cone.  &  Cons. 
Eng.,   August,    1910.     9   pages. 

The  article,  by  a  correspondent,  is  a  discus- 
sion of  the  objections  to  the  use  of  high  carbon 
steel  as  a  reinforcing  material  together  with 
various  other  interesting  information  regarding 
the  choice  of  reinforcement. 

Combined  Unit  and  Monolithic  Method  of 
Constructing  a  Reinforced  Concrete  Factory 
Building.— (dement,    August,    1910.     C    pages. 

A  description  of  the  construction  of  the  plant 
comprising  '  three  buildings  for  tlie  National 
Casket  Co. 

Sewage  Disposal  Works  at  Bushey. — Con. 
Engr.,  Aug.  25,  1910.     4  pages. 

From  a  paper  read  by  the  author.  Earnest 
E.  Ryder,  Surveyor,  Bushey  Urban  District 
Council,  before  the  Inst,  of  Municipal  Engrs.  at 
Bushey,  a  description  of  the  53,000  gal.  sedi- 
mentation  tank,   percolating  filters,   and  beds. 

Cost  of  Concrete  River  Wall  at  Mollne. — 
Contr.,   Aug.   1,   1910.     2  pages. 

Being  a  description  of  the  construction  of  the 
corewall  of  the  Moline  Pool  Dam  across  the 
Mississippi  at  IVloline,  111.  The  work  is  being 
conducted  by  the  government  and  a  statement 
of  costs  to  date  is  given. 

Reinforced  Concrete,  Theory  and  Practice, — By 
Frederick  Rings.  D.  Van  No.-^trand  Co.,  New- 
York;  B.  T.  Botsford,  London.  Cloth;  51^x8  ins.; 
190  pp.;  $2.50. 

This  hook  is  essentially  British  in  nomencla- 
ture and  tiierefore  not  well  suited  to  American 
readers.  For  example,  the  writer  speaks  of 
"breeze"  instead  of  cinders,  of  "ballast"  Instead 
of  broken  stone,  etc.  Throughout  the  book  there 
is  evident  a  lack  of  familiarity  with  practical 
construction  work  and  such  familiarity  with  de- 
sign that  many  important  matters  are  over- 
looked. The  book  is  a  compilation,  principally 
from  publications  distributed  free  of  cost  for 
advertising  purposes.  The  lack  of  actual  out-of- 
doors  construction  experience  of  the  author  is 
rianifest  in  several  places  In  contradictory 
/jatements,  or  rather  in  statements  not  in  com- 
plete harmony.  The  author  makes  some  broad 
statements  about  cement  and  does  not  display 
an  Intimate  acquaintance  with  this  material. 
An  ingenious  graphical  calculator  for  designing 
...iahs  is  placed  in  a  pocket  inside  the  back  cover. 
!n  design  the  treatment  is  limited  to  slabs, 
■jeams,   girders  and   columns. 


Railroad  Location 
Surveys  and  Estimates 

By  F.  LAVIS,  M.  Am.  Soc.  C.  E. 

Resident  Engineer  Pennsylvania  Railroad  Tunnels. 

Formerly  Locating  Engineer  Chocta-w,  Oklahoma  &  Gulf  Railroad,  etc. 


In  an  exhaustive  review  of  this  book,  the 
"Railroad  Gazette"  says:  "Once  in  a  while  a 
scientific  book  appears  that  combines  the  three- 
fold elements  of  mastery  of  the  subject,  clearness 
of  expression  and  elegance  in  the  use  of  English, 
a  combination  as  rare  as  it  is  attractive.  The 
book  at  hand  is  of  this  sort,  and  the  interest  of 
the  reader  or  student  is  held  through  every  line  of 
the  text.  It  is  one  of  those  rare  productions  in 
wliich  there  is  not  a  wasted  word  and  whose 
scientific  value  is  high  in  that  it  tells  clearly 
and  concisely  just  what  every  student  and 
engineer  should  know." 

The  contents  include  chapters  on :  Resum6  of 
Methods  and  Explanation  of  Terms — Reconnaissance — 
Organization  and  Equipment — The  Preliminary  Survey, 
Field  Work — Maps  and  Office  Work — Location — Suburban 
Rapid  Transit  Railways — Estimates  and  Tables  of  Quan- 
tities— Surveys  in  Tropical  Countries  and  Notes  on 
Modifications  of  Organization  and  Equipment — Trigono- 
metrical and  Curve  Formulae,  Table  of  Level  Cuttings,  etc. 

27speag0  ;73  ill  ustrations;   10  folding  plates; 
$3.00  net,  postpaid. 
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Second  Edition 


of 


Gillette's  "Cost  Data" 


(1900  pages) 


The  second,  or  19 10,  edition  of 
Gillette's  "Handbook  of  Cost  Data" 
is  now  off  the  press.  This  edition 
contains  4>2  times  as  much  data  as 
the  first  edition  contained.  A  slight- 
ly smaller  size  of  type  and  a  slightly 
larger  type  page  have  been  used  in 
this  second  edition,  so  that  one  page 
of  the  second  edition  is  equivalent  to 
one  and  a  half  pages  of  the  first  edi- 
tion. This,  taken  with  the  very  great 
increase  in  the  number  of  pages, 
makes  the  1910  edition  of  Gillette's 
"Handbook"  the  largest  technical 
"pocketbook"  published  in  America. 
As  a  reference  book  on  methods  of 
construction  of  all  classes  of  engi- 
neering works,  it  merits  a  place  in 
every  engineer's  or  contractor's  li- 
brary. As  a  reference  book  on  de- 
. tailed  costs  it  is  obviously  invaluable. 
The  unprecedented  sale  of  the  first 
edition  clearly  demonstrated  that 
fact. 

That  the  owners  of  copies  of  the 
first  edition  may  clearly  appreciate 
the  very  great  increase  in  the  amount 
of  data  in  the  second  edition,  we 
give  the  following  table : 


Pages. 
I  Principles  of  Engineering 

Economics   118 

n  Earth  Excavation 52 

ni  Rock  Excavation   87 

IV  Roads  and  Streets 217 

V  Stone  Masonry   55 

VI  Concrete   no 

VII  Waterworks 161 

VIII  Sewers  143 

IX  Timberwork    124 

X  Buildings 54 

XI  Railways     { Steam     a  n  d 

Electric)    348 

XII  Bridges 246 

XIII  Steel    Work    (Not   given 

in  other  sections) 29 

XIV  Engineering  and  Surveys  34 
XV  Miscellaneous  Cost  Data.  63 

Total  Text   1,841 

This  is  exclusive  of  tables  of  con- 
tents and  index,  which  bring  the 
grand  total  up  to  nearly  1,900  pages. 
Remember  that  this  is  equivalent  to 
2,800  pages  of  the  size  used  in  the 
first  edition,  and  you  will  better  ap- 
preciate the  truly  enormous  increase 
in  amount  of  cost  data. 


The  Price  of  the  Book  is  $5.00  net,  postpaid 

The  Myron  C.  Clark  Publishing:  Co. 

355  Dearborn  Street,  CHICAGO  13=21   Park  Row,  NEW  YORK 


Practical  Cement   Testing 

ByW.  PURVES  TAYLOR.  M.S. C.E. 

Engineer  In  Charge  of  Philadelphia  Municipal 

TesUog  Laboratories. 

'pHIS  is  the  first  practical  and  exhaustive 
■*■  treatise  on  this  important  subject.  It  haa 
already  been  adopted  as  a  text  book  by 
leading  technical  schools- 
Each  chapter  contains  a  minute  description  of  the 
methods  followed  in  the  author's  laboratory  and 
many  valiuible  suggestions  as  to  the  "how"  and 
*  why"  of  cement  testing.  The  observation;?  on  the 
Interpretation  of  result3.  one  of  the  mos^t  difficult 
tasks  of  the  novice,  are  especially  pertinent  and 
are  expressed  in  a  fair  and  conservative  manner. 

The  boot  is  so  complete  that  it  can  bp  put  In  the 
hands  of  a  youn2  eneineerwith  confidence  that  it 
will  enable  him  to  make  reiiab.e  tests  on  cement. 
The  wealth  of  photographs  and  line  cui.s  furnish 
the  pictorial  examples  of  how  to  conduct  cement 
tests,  and  the  300  pages  of  tests  are  so  explicit  that 
even  the  most  inexperienced  man  can  soon  leam 
the  art  of  cement  testing.  Yet  the  book  has  not  a 
auperfluous  para^aph. 

Cloth.  6x9  inches:  330  pages;  142  illustrationsi 
SS  tables;  $3.00  net,  poslpaiiL 

The   Myron  C.  Clark   Publishing  Co- 

:^  Dearborn  Street,  CHICAGO,  ILL 
13-21  Park  Row  NEW  YORK 


Godfrey's 

TABLES 


FOR 


Structural 
Engineers 

flexible  leather;  4x6i  ins.;  218  pp. 
Price  S2.50  net,  postpaid. 

The  Myron  C.  Clark  PubKshing  Co. 

356  Dearborn  Strett,  CHICAGO.  ILL 
13-21  Park  Row.  XEW  YORK 


A  Conci&e  Treatise  on  Reinforced  Concrete:  A 
Companion  to  "The  l\1anual  of  Reinforced  Con- 
crete." By  Charles  K.  .Miirsli.  D.  Van  Nns- 
inind  Co.,  New  York.  Cloth;  6^4xS?4  Ins.;  229 
l.p.;  J2.50.  • 

The  iiuthor  stjiles  In  thr?  profacp  to  this  work 
that  It  Is  e8.sentlally  an  anipllflcalloii  uf  a  course 
of  six  lecturoa  he  dellvt'red  In  Londr-n.  A  care- 
ful re.adlne  f.-ills  to  show  that  it  wa.s  printed 
to  meet  any  real  need.  The  manual  written 
aliout  two  years  ago  by  Mnrgh  &  Dunn  Is  In- 
ilnitely  more  complete  and  needed  no  companion 
nuch  as  this  book.  There  are  no  tiiblos  or  <Ila- 
(jrams  to  assist  the  designer.  The  symbols  used 
do  not  conform  to  common  us;iee  In  either  Great 
Britain  or  America.  The  free  use  of  Greek  let- 
ters by  the  author  Is  annoying  to  men  accus- 
tomed to  .American  authors.  It  Is  flattering  to 
note  the  number  of  references  to  American  au- 
thors and  experimenters,  to  the  almost  conipbtp 
ignoring  of  Europeans;  but  for  the  amount  or 
matter  contained  In  the  book  and  the  manner  of 
presentation  the  price  Is  rather  high. 

EARTH  AND  ROCK  EXCAVATIO^. 
The    Bergen    Hlii    Stone    Crushing    Plant,    Erie 
Railroad.— Eng.  Kec..  Aug.   13.  1910.     1  page. 

Gives  plans  and  describes  construction  and 
equipment  of  this  crushing  plant  of  500  cu. 
yds.  per  day  capacity.  The  striking  device  Il- 
lustrated   ha.<;    particular    Interest. 

A  Large  Steam  Crane  Excavator. — Eng.  Rec. 
.\ug.   27,    ISIO.     %    page. 

General  description  of  steam  crane  excavator 
designed  to  excavate  a  space  60  ft.  high  and 
150  ft.   wide  for  material  for  a  brick   works. 

Two  Months  Record  of  Steam  Operated  3% 
In.  Percussion  Drill  in  Quarrying  for  Crushed 
Stone. — Kiig.-Contr..   -Vug.   :!.    IHIO.      -3   page. 

Describes  material  and  'methods  of  operation 
and  gives  record  of  drill  operation  by  days  for 
two  months,  during  which  time  over  1100  ft. 
of   hole   were  drilled.      Costs   are  given. 

A  Record  of  Blast  Hole  Drilling  with  a  Well 
Drilling  Machine.— i:rig.-<'ontr.,  Aug.  3,  1910. 
'ti   page. 

This  record  covers  43  consecutive  day's  work 
during  which  1.8S6  ft.  of  hole  were  drilled  at 
an  average  cost  of  about  10^4  cents  per  foot. 
Gang  required  and  methods  of  operation  are 
given. 

A  Novel  Construction  of  Tunnel  intake. — 
Engr.-Contr.,    Aug.    10,    1910.      2    pages. 

Illustrates  and  describes  the  d«elgn  amd  con- 
struction of  two  intake  tunnels  for  condenser 
water  supply  for  two  power  plants. 

Working  Costs  of  Gold  Dredging  in  California. 
— Eng.-Contr.,  Aug.   10,   1910.     hi  page. 

Gives  in  tabular  form  working  costs  compiled 
from  records  of  various  dredging  companies  of 
dredges  of  different  capacities.  The  costs  are 
itemizad  with  costs,  and  although  given  spe- 
cifically for  gold  dredging  are  applicable  gen- 
erally  in    many  particulars. 

A  Device  for  l^^aking  Subsurface  Tests  of  the 
Bearing  Power  of  Soils  with  Some  Examples  of 
Operation.- Eng.-Contr.,  Aug.  3,  1910.  -,  page. 
A  notably  interesting  record  of  tests  made  on 
the  bearing  power  of  soils  by  means  of  a  device 
which  permits  tests  to  be  made  at  any  reason- 
able depth  below  the  surface.  The  testing  ap- 
paratus is  described. 

Hammer  Drills  for  Overhead  Stoping  and 
Raising  in  Gold  Mines. — Eng.-Contr.,  Aug.  IT. 
1910.     ."1/6  page. 

Describes  the  construction  of  hammer  drills, 
explains  their  operation,  presents  their  advan- 
lages  over  piston  drills  and  gives  x-arlous  gen- 
eral costs. 

Sharpening  and  Tempering  the  Miner's  Tools. 
—Eng.-Contr..  .\ug.  10,  1910.     =4  page. 

A  dlscussirin  of  methods  used  in  sharpening 
and  tempering  miner's  tools  with  comments  on 
their  success  and  suggestions  for  Improvement. 
Construction  Methods  and  Organization  in 
Constructing  the  Buffalo  Water  Works  Tunnel. 
—  Engr.-Conlr..  Aug.  IT  and  24.  1910.  11'-  pages. 
This  is  a  complete  detailed  account  of  the 
plant,  gang  organizations  and  methods  em- 
ployed In  constructing  rock  tunnels  under  un- 
usually troublesome  conditions.  Progress  rec- 
oids   are   given. 

Methods  of  Handling  by  Scows  Some  Four 
and   One-Half   Million   Cubic   Yards  of  Soil   from 
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Excavation.— Eng.-Contr..  Aug.  24.  1910.  ]  % 
pages. 

Illustrates  loading  wharf  plant  and  describes 
methods  of  handling  and  keeping  records  of 
scow  loads  and  gives  some  figures  on  costs  of 
scow  repairs. 

Belt  Conveyors  for  Handling  Crushed  Stone. 
— Eng.  Rec.  Aug.   S,   1910.     1  page. 

General  description  of  a  belt  conveyor  plant 
for  handling  crushed  stone  from  quarry  t-o 
storage  bins  and  to  barges. 

Handling  Wet  Clay  on  Chicago  Canal. — 
Contr..  Aug.   1,  1910.     3  pages. 

An  illustrated  description  of  work  on  the 
north  shore  channel  of  the  Chicago  Drainage 
Canal,  where  wet  clay  hauled  in  small  cars  in 
skips  is   dumped  by  derricks.     Costs  are  given. 

MISCELLANEOUS. 

Civil  Service  Efficiency  System,  Chicago. — 
Eng.   Rec.   Aug.    20.    1910.      2^3    pages. 

Describes  the  nature  and  operation  of  an 
efnciency  recording  system  recently  adopted  by 
the  Civil  Service  Commission  of  the  city  of  Chi- 
cago. 

The  Operation  of  the  Seattle  Refuse  De- 
structor.—Eng.   Rec,   Aug.    13,    1910.      1%    pages. 

Describes  refuse  handled  and  methods  of 
operation  and  presents  data  covering  operating 
results  for  26  months.  This  article  is  valuable 
for   the    useful    data   contained. 

A  Method  of  Indexing  Engineering  Informa- 
tion.— Eng.   Rec.    Aug.    13.    1910.      II/3    pages. 

Describes  method  employed  for  indexing  pub- 
lished articles  and  items;  a  system  simple  and 
suitable  for    the   individual    practitioner. 

Underground  Duct  Construction. — Eng.  rtec. 
Aug.    27.   1910.     1%   pages. 

A  paper  reviewing  present  practice  in  un- 
derground duct  construction  and  presenting 
suggestions  for  improvements.  Some  general 
costs  are  given. 

The  Necessity  for  Standardizing  Contracts  of 
•the  City  of  New  York. — Eng.-Contr.,  Aug.  3, 
1910.     1  page. 

A  general  argument  on  the  necessity  of 
standard  contracts  and  outlining  what  tlie  pro- 
visions of  such  contracts  should  be. 

increased  Cost  of  Construction  Due  to  In- 
creased Wages  and  Decreased  Efficiency. — 
Eng.-Contg..    Aug.    10.    1910.      2V2    pages. 

Presents  the  opinions  based  on  their  records 
of  a  number  of  contractors  as  to  the  increase 
in  cost  of  wages  and  prices  of  material  and  the 
decrease  in  the  efficiency  of  labor  during  the 
last  five  years. 

Method  of  Keeping  Fall  Block  on  a  Derrick 
from  Twisting  and  Swinging. — Eng.-Contr., 
Aug.    10.    1910.      %    page. 

Illustrates  and  describes  a  simple  device  used 
for  the  purpose  named. 

Traction  plowing  Outfits — Operating  Methods 
and  Costs.— Eng.-Contr.,  Aug.  24,  1910.  414 
pages. 

Valuable   for   the   directions   given   for   main- 
taining and   operating  traction  engines  and  for 
■  the  general  data  on  operating  costs  and  repair 
costs. 

Specifications  for  Determining  Cost  of  Garb- 
age Incineration. — l-^ng. -Contr..  Aug.  24,  1910. 
1%    pages. 

Extracts  from  tlie  specifications  governing  the 
construction  of  two  large  refuse  incinerating 
plants  at   San  Francisco. 

An  Act  to  Amend  the  Labor  Law  in  Relation 
to  Workmen's  Compensation  in  Certain  Dan- 
gerous Employments  in  New  York — lOng. -Contr., 
Aug.   31,    1910.     2    pages. 

A  reprint  of  the  law  which  became  operative 
in  New  York  state  on  Sept.  1,  1910,  providing 
for  the  insurance  by  the  employers  of  workmen 
engaged  in  certain  occupations  classed  as  dan- 
gerous. 

Draft  of  a  Suggested  Law  Licensing  of  Land 
Surveyors — Eng.-Contr.,  Aug.  31,  1910.  l',i 
pages. 

A  suggested  form  for  an  act  rtgulating  the 
work    of  surveyors. 

Disposal  Methods  for  Manufacturai  Wastes. 
^Eng.   Rec,  Aug.  27,   1910.     2  pages. 

A  review  of  the  various  methods  employed  to 
dispose   of   trade  wastes  of  various   natures. 


Cost  Keeping  and 
Management  Engineering 

By  HALBERT  P.  GILLETTE  and 
RICHARD  T.  DANA 


This  is  the  first  book  ever  published  on  the  subject  of 
cost  keeping  on  contract  work.  Its  authors  are  pioneers 
in  the  field,  and,  although  they  have  written  much  that  has 
appeared  in  the  form  of  articles — particularly  in  the  pages 
of  Engineering-Contracting — this  book  is  the  first  presenta- 
tion on  the  subject  in  a  complete  and  logical  sequence. 

In  the  opening  chapter  the  authors  endeavor  to  reduce 
the  management  of  men  to  a  science,  by  laying  down  ten 
fundamental  laws  of  management,  each  of  which  is  fully 
discussed. 

The  second  chapter  contain  17  fundamental  rules  for 
securing  minimum  cost.  These  two  chapters  are  wholly 
novel  and  of  far  reaching  importance  to  all  men  who  are, 
or  hope  to  be,  in  charge  of  other  men. 

The  authors  then  proceed  to  describe  and  illustrate 
their  own  systems  of  cost  keeping,  which  they  have  devel- 
oped on  their  own  contract  work  and  have  also  been  in- 
stalled on  the  work  of  other  contractors,  giving  both  the 
punch  card  reports — a  form  of  report  which  they  were  the 
first  to  devise  and  the  more  common  blanks  to  be  filled  in 
with  pencil. 

The  last  chapter  contains  numerous  systems  of  cost 
keeping  developed  by  other  engineers  and  contractors,  and 
is  a  veritable  mine  of  suggestive  hints  as  well  as  of  examples 

of  excellent  blanks  for  special  purposes. 

The  following  is  the  list  of  chapters: 

CHAPTER  I— The  Ten  Laws  of  Management. 

CHAPTER  II — Rules  for  Securing  Minimum  Cost. 

CHAPTER  III— Piece  Rate,  Bonus  and  Other  Systems 
OF  Payment. 

CHAPTER  IV — Measuring  the  Output  of  Workmen. 

CHAPTER  V— Cost  Keeping. 

CHAPTER  VI — Office  Appliances  and  Methods. 

CHAPTER  VII— Bookkeeping  for  Small  Contractors. 

CHAPTER  VIII— Miscellaneous  Cost  Report  Blanks 
and  Systems  of  Cost  Keeping. 

Cloth,  6x9  inches,  360  pages.     Price  $3.50  net,  postpaid. 
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Municipal  Disinfecting  Station  at  West- 
minster, England. — Eng.  News,  Aug.  23,  1910. 
%    page. 

Gives  plan  of  and  describes  briefly  a  munici- 
pal plant  for  disinfecting  clothing  and  liouse- 
hold  articles  possibly  infected  by  use  where 
communicable  diseases   have   existed. 

Field  and  Office  Methods  in  a  Triangularion 
and  Plane-Table  Survey  of  the  Ducktown  Cop- 
per Mining  District. — Eng.  Xews.  Aug.  Is,  1910. 
1%    pages. 

A  general  description  of  the  methods  foUow'ed 
and  instruments  used.  Plans  are  given  of  a 
drawing  table  with  roller  arrangement  for 
handling  large  maps. 

The  Library  of  the  New  York  Public  Service 
Commission,  First  District. — Eng.-Contr.,  Aug. 
31,   1910.      1';,    pages. 

A  general  description  of  the  organization  of 
the   library   named. 

Disposal  of  City  Refuse. — Con.  Engr.,  Aug.  25, 
1910.      G   pages. 

An  excellent  article  taking  up  a  discussion  of 
wliat  to  do  with  garbage  in  growing  towns  and 
further  describing  very  clearly  the  methods  of 
disposal  of  garbage  by  incineration.  Illustra- 
tions are  given  of  some  of  the  plants  and  meth- 
ods described,  the  descriptions  being  given  for 
both  high  and  low  temperature  furnaces.  The 
article  devotes  its  greatest  space,  however,  to 
a  description  of  the  high  temperature  incinera- 
tion in  a  continuous  grate  furnace  of  recent 
design,    operating   at   the  city   of  Westmount. 


REIID'S 

"Concrete  and  Reinforced  Concrete 
Construction"  is  the  world's  author- 
ity on  this  important  subject.  906 
pp.;  715  illustrations;  70  tables. 
$5.00  net;  16-page  circular  free. 


Two  "System"  Books 

These  two  books  will  not  exactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
"  Bricklaying  System  "  and  of  "  Field 
System,"  by  Gilbreth.  One  review  of 
"  Bricklaying  System  "  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  of  laying 
brick,  in  spite  of  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  "  Field  System  "  Is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "Bricklaying"  contains  330 
pages  (6x9  inches)  and  its  price  is 
$3.06   net,   postpaid. 

The  "  Field  System  "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  J3.00  net,  post  paid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street,  Chicago 
13-21   Park   Row,  New  York 


The  Journal 


f>F 


Western  Society 

OF 

Engineers 

is  a  high  grade  bi-monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  1.600 
copies  of  each  issue,  six  times  a  year. 

The  JournaL  is  a  valuable  advertising 
medium,  a*^  it  goes  all  over  the  world  and  to  a 
high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
published  in  the  Jourkal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
1733  Monadnock  Block,  Chicago. 


The 

Reinforced  Concrete 

Pocket  Book 

By  L.  J.  MEXSCH,  11    .\m.  Soc.  C.  E. 


Containing  Tables,  Rules  and  Illustra- 
tions for  the  Convenient  Design,  Rational 
Construction  and  Ready  Computation  of 
Reinforced  Concrete  Girders,  Beams, 
Footings,  Cohxmns,  etc. 


A  book  written  by  a  t.'ained  engineer 
and  successful  contractor  ."or  the  use  of 
engineers  and  those  having  a  knowledge 
of  mechanics  and  building  construction. 


Full  leather,  216  pages;  4ix6i  inches 

Price  $4.00  Net. 
The    Myron    C.    Clark    Publishing    Co. 

355  Dearborn  Street  CHICAGO,  ILL. 


THE  MOST  VALUABLE  BOOK  FOR 

Excavating  Engineers  and  Contractors 
Rock  Excavation — Methods  and  Costs 

By  HALBERT  P.  GILLETTE, 

Editor  En'Gin'eering-Cos'tractiko 

0>te  superintendent  writes  that  he  has  cut  the  cost  of 
his  drilling  and  blasting  practically  in  two  since  he 
received  this  book  and  applied  the  methods  given 
by  Mr.  Gillette.  We  doubt  whether  such  a  state- 
ment has  ever  before  been  truthfully  made  of  any 
books  except  those  written  by  Mr.  Gillette.  His 
books  are  practical  books  for  practical  men,  and 
the  keynote  throughout  is  economy  —  how  to  save 
money  on  the  work  and  how  to  increase  the  output. 
"Rock  Excavation"  has  chapters  describing: 

Rocks  and  Their  Properties — Methods  and  Cost  of  Hand  Drillings 
Machine  Drills  and  Their  Use — Steam  and  Compressed  Air  Plants — Cost 
c£  Machir.e  DrilUrg — Cost  of  Diamond  Drilling — Explosives — Charging 
and  Firing — Methods  of  Blasting — Cost  of  Loading  and  Transporting 
Rock — Qu  -.rryirs  Stone — Open  Cut  Excavation — Methods  andCostson 
the  Chicago  Drainage  Car.al^^^ost  of  Trenches  and  Subways — Suba- 
queous Excavation— Cost  of  Railway  Tunnels — Cost  of  Drifting,  Shaft 
Sinking  and  Stoping. 

Cloth,  S}x7  in.,  384  pages,  56  fieures  and  illustrations,  S3  net  postpaid. 

Write  For  Descriptive  Circular 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street,  CHICAGO,  ILL. 
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"Mr.  Heidenreich's  pocketbook  is 
nearer  the  ideal  than  any  on  the 
same  subject  heretofore  published." 

— Engineering  News,  Jan.  H,  1909. 

The  above,  from  the  Engineering  News'  review 
of  the  "Engineers'  Pocketbook  of  Reinforced 
Concrete"  by  E.  Lee  Heidenreich,  Member 
Western  Society  of  Engineers,  is  a  fair  concensus 
of  the  opinion  of  all  engineers  who  are  familiar 
with  the  literature  on  the  subject. 

It  is  essentially  a  book  for  the  engineer 
engaged  in  designing  reinforced  concrete  struc- 
tures, such  as  buildings,  bridges,  retaining  walls, 
sewers,  dams,  tanks,  bins,  chimneys,  etc.  The 
author  is  an  experienced  designer  of  reinforced 
concrete  structures,  and  his  tables  and  formulas 
were  prepared  to  facilitate  his  own  work. 
Therefore  they  have  had  the  advantage  of  the 
evolution  toward  simplicity  and  completeness 
that  comes  from  actual  and  repeated  use. 

The  Engineers'  Pocketbook  of  Reinforced 
Concrete  is  bound  in  flexible  leather,  4^x0^  ins., 
374  pages,  164  illustrations,  and  its  price  is  $3 
net,  postpaid. 

The  Myron  C.  Clark   Publishing  Co. 

355  Dearborn  Street,  Chicago 

13-21  Park  Row,  New  York 


Costs  of  Trenching 
Costs  of  Concrete 

Costs  of  Brick  Masonry 
Costs  of  Manholes 

TELEPHONE  construction  comprises  trenching, 
concrete  work,  brick  masonry  and  manhole 
construction  in  immense  quantities  and  their  costs 
are  quite  as  useful  to  the  sewer  builder,  the  con- 
crete worker  and  the  masonry  contractor  as  to  the 
telephone  engineer.  This  fact  makes  the  157  large 
tables  of  cost  data  given  in 

"Telephone   Construction — Methods  and  Cost" 

of  far  broader  value  than  a  glance  at  the  title  might 
indicate.  Contractors  doing  any  class  of  work  in- 
volving trenching,  concrete,  brickwork,  pit  excava- 
tion, will  find  these  cost  figures  of  such  work  and 
the  appHances  and  methods  described  for  doing  it 
of  direct  value.  Remember  that  the  costs  given  in 
"Telephone  Construction — Methods  and  Cost"  are 
not  estimates  or  bidding  prices — they  are  actual 
costs  of  work  done,  carefully  and  systematically 
ooUected  oit  the  job  by  special  cost  keepers. 

Ihe  book  has  300  pages;  cloth  6x9  ins. ;  100  illustrations; 
157  tables.     Price  $4.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  St.,  CHICAGO 


IWl  Park  Row,  NEW  YORK 


HOW  TO  INSPECT   CONCRETE 

is  told  in  a  series  of  classified  rules  in  "CONCRETE  INSPECTION"  by 
Charles  S.  Hill.  These  rules  are  not  mere  didactic  statements  of  what  to 
do.  They  tell  what  to  do,  how  to  do  it  and  give  the  reasons  for  doing  it  in 
clear  and  precise  language  free  from  technical  terms.  Following  the 
several  hundred  rules  for  inspection  of  materials,  proportioning  and  mixing, 
form  work,  reinforcement,  placing  concrete,  etc.,  are  standard  specifica- 
tions for  all  classes  of  concrete  work.  This  book  is  the  only  complete 
manual  of  instructions  for  concrete  inspectors  that  has  ever  been  published. 

Send  for  table  of  contents  and 
specimen  pages. 

CONCRETE    INSPECTION 

By  CHARLES  S.  HILL 

MYRON  C.  CLARK  PUBLISHING  COMPANY 

355  Dearborn  Street,   CHICAGO 
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A  classified  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  and  books  published  during  the  month 
just  passed  is  given  in  the  succeeding  pages.  The  literature  in- 
dexed and  reviewed — with  the  exception  of  books — relates  solely 
to  civil  engineering.  In  the  section  devoted  to  Book  Reviews  all 
books  in  all  branches  of  engineering  are  listed  as  received  and 
such  of  them  as  seem  worthy  are  reviewed  as  fully  as  due  regard 
for  conciseness  will  permit.  In  choosing  books  for  review  rigid 
selection  is  exercised.  Next  to  careful  choice  of  books  for  re- 
view timeliness  of  review  is  sought.  All  books  are  reviewed  with- 
in a  month  of  their  receipt.  The  same  statement  is  true  of  the 
articles  and  papers  that  are  indexed.  Also,  as  in  choosing  books 
for  review,  the  choice  of  articles  and  papers  for  indexing  is 
based  on  merit.  Numerical  strength  in  "titles  indexed"  is  not 
sought ;  excellence  of  selection  is  sought. 

LIST  OF  PERIODICALS  INDEXED. 


The  purposes  of  the  Monthly  Review  Index  are:  First,  to  in- 
form civil  engineers  and  contractors  of  the  articles  and  papers 
of  merit  that  are  published  each  month,  in  such  a  way  as  will 
give  a  clear  idea  of  their  character  and  scope;  second,  to  supply 
the  user  with  the  date  and  place  of  publication,  the  length  of  each 
article  and  the  cost  at  which  it  can  be  secured.  The  name, 
adopted  abbreviations,  place  of  publication  and  price  per  number 
of  each  periodical  examined  for  civil  engineering  articles  are 
given  in  the  list  immediately  following.  The  other  information 
is  given  in  the  index  proper  for  each  article  separately. 

Books  reviewed  will  be  sent  post  paid  on  receipt  of  price  by 
the  Book  Department  of  Engineering-Contracting;  periodicals, 
etc.,  containing  articles  indexed  should  be  ordered  direct   from 
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ROADS  AND  STREETS. 

Bituminous  Road  Work  in  Germany.  Eng. 
Rec.   Sept.   17,   laiu.     :i  pages. 

A  summary  of  the  status  of  bituminous  road 
construction  in  Germany.  Interesting  for  giv- 
ing   design,    practice   and    experience. 

The  Maintenance  of  Roads.  By  John  M. 
Lynch.   Norwegian.  Sept.  H.   16.  23:   7  pages. 

This  article  deals  with  the  causes  of  wear, 
botli  in  the  surface  and  in  the  under  part  of  the 
road  coating  and  discusses  the  methods  by 
which    road    repairs   are   best    executed. 

The  Question  of  Traffic  Statistics.  Surveyor, 
Sept.    16,    19III;    1    page. 

Contains  a  copy  of  the  form  recommended 
Dy  the  English  Road  Board  for  use  in  the  tak- 
ing   of   a    traffic    census. 

Bituminous  Roads  Mixed  and  Poured.  By 
George  C.  Warren.  Min.  Eng.  Mag.,  Sept. 
1910;    3   pages. 

Discusses  the  advantages  and  disadvantages 
of  bituminous  road  construction  by  the  mixing 
and  pouring  methods,  and  also  compares  hand 
mixing    and    machine    mixing. 

Selection  of  Material  and  Method  of  Street 
Paving.      Eng.-Conlr..    Sept.    2^.    1910,    1%    pages. 

Discusses  the  characteristics  which  are  re- 
quired in  the  different  kinds  of  road  material. 
Tables   of  cost   are  given. 

Some  Notes  on  the  Drainage  of  Country  Roads. 
Eng.-Contr.,    Sept.    :!1,    1910,    1%    pages. 

An  interesting  general  article  on  the  methods 
employed  in  draining  country  roads.  Illustra- 
tions are  shown  of  several  forms  of  drain  con- 
struction. 

Work  Preliminary  to  Road  Construction  and 
Street  Pavement  Maintenance.  Eng.-Contr., 
Sept.    28,    1910,    1%    pages. 

An  argument  pointing  out  the  importance  of 
the  preliminary  work  in  road  construction  and 
describes  the  characteristics  which  such  pre- 
liminary construction  should  have  for  success- 
ful   road    building. 

A  Study  Into  the  High  Cost  of  Asphalt  Pave- 
ment Repairs  in  Chicago  in  1908-09.  ICug. -Contr. 
Sept.    Jl.    l!ilii.      4    pages. 

A  report  discussing  the  cost  of  asphalt  pave- 
ment repairs  by  cmlract   in  the  city  named. 

The  Use  of  Binding  Materials  in  the  Con- 
struction of  Macadamized  Roadways.  I'^iig.- 
Contr.,    Sept.    7,    Ullll.      ^%    pages. 

A  general  discussion  of  tlie  use  of  bituminous 
cements  in  the  construction  of  macadam  roads. 
Tiie  retiuirements  demanded  of  cemented  ma- 
tei-ials  are  stated  and  the  two  general  methods 
of   applying   them   are  described   and   discussed. 

Notes  on  Road  and  Street  Work.  Eng.-Contr. 
Sept.    7.    1910.      1    page. 

A  series  of  notes  on  steani  rolling  of  roads. 
.A  portable  hose  flushing  rig,  cost  of  working 
a  road  metal  quarry,  width  of  tire  and  road  re- 
sistance, and  size  of  broken  stone  for  road 
processes. 

Construction  and  Maintenance  of  Parkway 
Roads.     Eng.-Contr..  Sept.  7.   1910.     1  page. 

A  general  description  of  the  metliods  em- 
ployed in  constructing  and  maintaining  the 
roads  of  the  Metropolitan  Park  system  of  Bos- 
Ion.    Mass. 

Street  Cleaning  and  Watering  in  Twenty 
Great  Towns  of  the  United  States.  Eng.-Contr., 
Seiit.    7,    1910.      1'^    pages. 

A  summary  of  the  methods  employed  in  a 
number  of  Englisli  cities  in  cleaning  and  spi-ink- 
ling    streets. 

Bituminous  Road  Construction.  Con.  Engr., 
Sept.   29,    1910.      1%    pages. 

Kxlraclions  fi'om  a  iiaper  read  by  Oeo.  0. 
VV^arron  before  tlie  International  Road  Congress 
and  other  various  opinions  as  to  the  quality, 
durability  and  methods  of  constructing  roads  of 
the   above   class. 

Construction  and  Maintenance  of  Parkway 
Roads,  Uy  Jolni  K.  Kablin.  Con.  Kng.,  Sept. 
29.   1910.     2  pages. 

Cravel  surlaced  roads  as  being  better  for 
horse  driving",  less  affected  by  automobiles  and 
more  easily  repaired  than  macadam.  Surface 
tr<  ;,t'  li   with  asphaltic  oil. 


SEWERS. 

Annual  Congress  of  the  Royal  Sanitary  In- 
stitute.    Surveyor.  Sept.  9.  1910.     S  pages. 

An  account  of  the  Annual  Congress  of  the 
Royal  Sanitary  Institute  of  Great  Britain.  The 
account  contains  the  Pi-esidential  address  of 
Pliilip  H.  Palmer,  the  Inst.  C.  E..  and  tlie  fol- 
lowing papers  which  were  presented  at  Con- 
ference of  Engineers  and  Surveyors  in  connec- 
tion witii  the  Congress;  "The  Development  and 
Road  Improvement  Act.  1909  (From  a  Sanitary 
Review)."  by  Reginald  Brown;  "Town  Planning 
Procedure  Regulations  (England  and  Wales)," 
by  F'.  S.  Fremantles;  "Economy  in  Water  Sup- 
ply," by  Henry  Rofe;  "The  Sterilization  of 
Water  and  Sewage  Effluents,"  by  H.  C.  H. 
Shenton.  In  this  last  named  paper  the  author 
suggests  that  sterilization  should  be  limited  to 
the  removal  of  harmful  organisms,  and  that  the 
removal  of  organic  matters  should  be  effected 
by  other  means. 

Drainage  Improvements  at  Syracuse.  Mun. 
Jl.  and  Eng.,  Sept.  7.  1910.     6%  pages. 

A  general  description  of  the  work  being  done 
in  constructing  an  intercepting  sewer  for  the 
city  of  Syracuse,  N.  Y.  The  sewer  is  of  a  modi- 
fied horse  shoe  shape  and  is  being  constructed 
of  concrete.  The  article  is  accompanied  by 
numerous  illustrations  showing  the  plan  of  the 
outlet  chamber,  sections  of  the  sewer,  and  the 
work    in    progress. 

The  Sewac^e  Question  and  Treatment  of 
Trade  Effluents.— By  John  D.  Watson.  Sur- 
veyor,  Sept.    11!.   1910.     2   pages. 

A  paper  read  before  the  Royal  Sanitary  In- 
stitute of  Great  Britain.  In  it  tlie  autlior  dis- 
cusses various  pliases  of  the  question  and  cites 
a  number  of  acts  of  Parliament  for  the  pre- 
vention   of    the    pollution    of    streams. 

Sewage  Disposal  Under  Difficulties  at  Leices- 
ter, England. — Eng.  News..  Sept.  22,  1910.  I'A. 
pages. 

Describes  the  special  difficulties  w'hich  con- 
front sewage  disposal  in  the  city  named  and 
presents  the  methods  which  have  been  devised 
to    soh'e    these    difficulties. 

Economy  in  Sewage  Disposal. — By  C.  Cham- 
bers Siuitii.     Surveyor.   Sept.   2:!.   1910.      2  pages. 

Tlie  author  discusses  and  compares  from  the 
standpoint  of  economy,  various  methods  of 
sewage  disposal.  He  states  that  experience  has 
shown  that  the  cost  of  treatment  by  sedimenta- 
tion t;inks  and  percolating  filters  is  less  than 
in  ccmtact  beds.  Some  figures  showing  the  cost 
of  complete  treatment  by  contact  beds  and 
tirMcolating   filters   are   given. 

An  Unusual  Sewer.  Outlet  Structure. — Con. 
Kng.,  Sept,  S.   1910.     1V4  pages. 

,V  description  of  tlie  outlet  sti-ucture  for  tlie 
Southern  Outfall  Sewer  at  Louisville.  Ken- 
tuck>'.  .\lso  some  drawings  show-ing  obstruction 
of  BeargT-ass  Creek,  which  materially  prevented 
the  How  in   Mood  times. 

Sewage  Disposal  in  Saskatchewan. — By  T. 
,\ii-il.  Murray.  Con. -Engr..  Sept.  S.  1910.  1 V, 
pages. 

A  paper  read  before  the  American  Health 
Association  indicating  tlie  questionable  benefits 
of  sewage  purification  by  septic  tanks,  with 
outlines  of  schemes  for  sewage  disposal  in 
cold    climates. 

WATER-WORKS    AND    HYDRAULICS. 

Hypochlorite  Treatment  of  Public  Water  Sup- 
plies: Its  Adaptability  and  Limitations. — Eng. 
Rec.,    Sept.    17,    1910.      3   pages. 

A  notably  good  critical  review  of  tlie  advan- 
tages and  disadvantages  of  tlu*  metliod  of  wa- 
ter   purification    named. 

Concrete-Lined  Reservoirs  in  Seattle. — Eng. 
Rec.    Sept:  2t,  1910.      2I/3   pages. 

Describes  the  general  structural  features  and 
methods  of  construction  of  pure  water  works 
reservoirs  with  cnnc-rele  linin.g.  Of  interest  cliief- 
!y  for  tlie  details  showMi  of  concrete  lining  con- 
struction. 

Slow  Sand  Filters  at  Oakland  Lake,  Long 
Island,  N.  Y. — Eng.  Kec.  Sept.  21,  1910.  -.3 
'page. 

Describes  the  constructitm  of  a  plant  of  five 
slow   sand    iilters;    gives    plans   and    sections. 


Water     Pipe     Tunnels     in       Milwaukee — I'^llg. 
Rec,    Sept.    3,    1910.      1    page. 
^Eng.  Rec,   Sept.  3,    1910,     2  pages. 

Gives  the  premises  employed  in  the  valua- 
tion of  the  plant  named  and  also  the  itemized 
figures  of  valuation  in  tabular  form.  A  not;ibly 
useful    article. 

The  Scraping  of  Water  Mains. — By  M.  Sillais. 
Surveyor,  Sept.  2.   1910.      1  Vi  pages. 

Discusses  the  causes  of  the  formation  of  rust 
nodules  in  water  mains,  and  describes  methods 
of  removing  the  incrustation.  The  use  of  a 
scraper  driven  b,\'  wiiter  pressure  is  desc-ribed 
in    some   detail. 

Removing  Iron  From  Water. — By  Churchill 
Hungerford,  Mun.  Jl,  and  Eng..  Sept.  7.  1910, 
IV2    pages. 

Describes  the  method  of  treating  w-ell  water 
at  Fort  Hancock.  N.  J.  Calcium  hydrate  and 
filtration  were  adopted  for  the  treatment.  .\n 
attempt  to  use  aeration  having  proved  un- 
successful. 

The  Influence  of  Underground  Water  on 
Health. — By  Baldwin  Latham.  Surveyor,  Sept. 
16,   1910.     2^4   pages. 

A  paper  dealing  with  tlie  question  of  the 
infiuence  of  the  level  of  underground  water  in 
effecting  the  health  of  a  community.  The  pa- 
per was  read  before  the  Royal  Sanitary  Insti- 
tute  of   Great   Britain. 

Hypochlorite  Disinfection. — Mun.  Jl.  and  Eng.. 
Seiit.    21.   1910.     2V2    pages. 

A  synopsis  of  the  present  practice  and  knowl- 
edge concerning  the  treatment  of  public  water 
supplies  by  bleaching  powder  and  other  hy- 
pochlorites. The  matter  is  taken  from  a  paper 
by  Geo.  A.  Johnson,  presented  at  the  recent 
convention  of  the  American  Public  Health  .\s- 
sociation,   at  Milwaukee. 

The  Water  Purification  Plant  of  the  Chicago 
Stock  Yards. — Eng.  News.,  Sept.  S.  1910.  1 
page. 

A  brief  presentation  of  both  sides  of  the  dis- 
pute between  the  city  of  Chicago  and  the  stork- 
yards  company,  regarding  the  use  of  the  water 
from  this  plant   for  household   purposes. 

Results  of  Double  Filtration  Experiments  at 
Albany, — Eng.  Rec.  Sept.  3  and  10.  1910.  i-r, 
pages. 

A  summary  of  the  experiments  made  to  de- 
termine the  efficiency  of  pre-filti'ation  of  water 
in  con,iiinction  with  a  slow  sand  filtration  plant. 

Sterilization  of  Polluted  Water  By  Ultra- 
violet Rays. — Eng.  News,  Sept.  1.^.  1910.  .".  i: 
page. 

Describes  the  apparatus  used  and  the  meth- 
ods being  employed  at  the  laboratories  of  the 
Sorbonne  in  Russia,  to  determine  the  possibility 
of  employing  the  sterilizing  effect  of  ultra- 
violet rays  for  the  purification   of  water. 

Progress  on  the  Toronto  Filtration  Plant. — 
Contract  Rec,  Sept.  2S.  1910.     4M;  pages. 

The  fourth  article  of  a  special  series  in  tiie 
description  of  the  details  of  the  plant  and  the 
methods  employed  in  carrying  on  the  work. 
Illustrated  with  views  of  the  construction  work. 

Modern  Filter  Plants. — By  Langdon  Pearse. 
Con.  Engr.,  Sept.  22,  1910.     3  pages. 

Illustrated  description  of  typical  morlnn  me- 
chanical or  rapid  filter  type  and  of  the  slow 
sand   type  of  filter   plant. 

Fort  William  Water  Supply. — Con.  Kngr.. 
Sept.    .'.,    1910.      1%    pages. 

A  history  of  the  struggles  to  obtain  ;i  water 
supply  and  a  short  description  of  the  new  sup- 
ply  from  a    lake  six   miles  from   the  city. 

DRAINAGE    AND    IRRIGATION. 

Irrigation  By  Pumping  on  the  Patterson 
Ranch.— Eng.   Rec,   Sept.    10,    191(i.     2>3   pages. 

General  description  of  pumping  plant  and 
can.als  for  irrigating  an  IS.OOO-acre  tract.  Some 
notes   are   given    on    concrete    canal    lining. 

Rolling    Dams  for    Irrigation    in    Mexico.— Eng. 

Gives  general  plans  and  describes  the  con- 
struction of  water  pipe  tunnels  under  the  Mil- 
waukee   River. 

Operating  Results  of  the  Bubble  Creek  Filter 
Plant,  Chicago.— Eng.  Rec,  Sept.  24.  1910.  2=3 
pages. 

An  interesting  article  discribing  the  operation 
and    giving    in    tabular    form    and    by    diagrams. 
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the  operating  results  ct'  lliis  iiiiicnie  nitration 
plant. 

Valuation  of  the  Fond  du  Lac  Water-Works. 
Rec.    Sept.    111.    IStlO.      1    page. 

General  description  with  illustrations  of  dam 
consisting  of  steel  cylinder  which  rolls  up  and 
down  inclined  abutments,  thus  opening  or  clos- 
ing waterway. 

The  Reclamation  of  Low  Lands  Near  Stock- 
ton,   California.— Eng.    Rec,    Sept.     3,     1910.       1 

P^se. 

Describes  the  general  plan  ot  dramage  ditch- 
es and  levers  and  pumping  works  for  draining 
some  l.''iO,000  acres  near  the  city  named.  Some 
of   the    ditching,  machinery   is   described. 

The  Ancient  Irrigation  and  Water-Supply 
Tanks  or  Reservoirs  of  Ceylon.— Eng.  News., 
Sept.    22,   1910.     5  1/6   pages. 

A  popular  historical  account  of  ancient  In- 
dian irrigation  works,  by  an  engineer  fonnerly 
of  the  Indian  public  works  department.  Rather 
a  popular  theme,  a  technical  article,  but  in- 
teresting. 

Methods  and  Cost  of  Constructing  an  Irri- 
gation Conduit  of  Separately  Molded  Half- 
Rings  of  Reinforced  Concrete.— Eng.-Contr.. 
Sept.    7.   1910.     4  pages. 

Describes  a  novel  construction  employed  in 
building  an  irrigation  canal.  Reinforced  con- 
crete lialf-cylinders  are  molded  separately  and 
used  to  line  the  canal.  The  method  of  molding 
metal  and  connecting  at  these  cylinders  is  de- 
scribed and  some  general  figures  of  cost  are 
given. 

Construction  of  the  Barker  Irrigation  Dam.— 
Com.    Wld.,    Sept..    1910.      .1    liages. 

A  description  of  the  construction  of  the 
Barber  dam.  1S5  feet  high,  containing  140.000 
yards  of  cyclopian  concrete,  for  the  Eastern 
Colorado  Power  Co..  near  Boulder.  Colo.  Illus- 
trated. 

RIVERS,  HARBORS  AND  CANALS. 

Floats  For  Studying  Tides.— Mun.  .11.  and  Eng. 
Sept.   T,   1910.     2   pages. 

A  description  of  the  kinds  ot  Iloats  used  by 
the  Metropolitan  Sewerage  Commission  of  New 
York  in  its  studies  of  the  tides  and  currents  in 
the    harbor    and    adjacent    waters. 

Costs  of  Building  a  Timber  Pleasure  Pier  on 
Pile     Bends.— Eng.-Contr.,    Sept.    2S,    1910.      11/2. 
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pages. 

Describes   the   construction   of  a    sma 
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RAILWAYS. 

Tri- Borough  Subway  and  Elevated  System, 
New  York  City.— Eng.  Rec.  S.pt.  10,  1910.  1  1/f. 
pages. 

Illustrates  and  describes  routes  of  the  new 
lines  of  rapid  transit  railway  and  explains 
method  of  letting  contracts  for  construction  and 
operations. 

Two  Concrete  Locomotive  Coaling  Stations. — 
Eng.  Rec,  Sept.  3,  1910.     2%  pages. 

Describes  and  illustrates  the  structural  fea- 
tures and  the  machinery  equipment  of  two  coal- 
ing stations.  A  notably  good  article  on  this 
type    of    structure. 

Recent  Im.Trovements  of  the  Oregon  &  Wash- 
ington Railroad.— Eng.  Rec.  S.pt.  24.  1910.  1 
]>age. 

Describes  the  yard  and  terminal  station  con- 
struction at  Seattle,  Wash.,  with  details  of 
high    reinforced   concrete    retaining   walls. 

Rapid  Transit  Problems,— Mun.  Jl.  and  Eng.. 
Sept.   7,   1910.     4   pages. 

An  abstract  of  the  report  of  Bion  J.  Arnold 
on   the  rapid  transit  problems  of  Pittsburg,    Pa. 

An  Economic  Comparison  of  Railway  Ties  of 
Different  Materials.— Eng.  Xrw^,.  Sept.  22.  1910. 
-\-i    pages. 

Describes  methods  of  determining  the  most 
economical  railway  ties  to  use.  with  compara- 
tive value  tables,  formulas  and  diagrams. 

The  Strengthening  of  Railway  Track  For 
High-Speed  Traffic— Eng.  News.,  Sept.  -S,  1910. 
1   page. 

Gives  brief  abstracts  of  four  of  the  papers  on 
this  subject  before  the  International  Railway 
Congress. 

Operating    and     Maintenance    Costs    of    Loco- 


motive  Coal   and   Ash   Handling   Stations,     Eng. 
News,    Sept.    8.    1910.     IV,    pages. 

Gives  ,1  number  of  cost  ilata  collectvd  by 
the  author  and  outlines  with  illustrations  of 
record  blank.^,  ,1  complete  ii>si  keeping  system 
for  the  purpose  named. 

Valuation  of  the  Track  of  the  Detroit  Street 
Railway  System, — Eng.  News,  Sept,  S,  1910.  1 
page. 

Describes  the  premises  in  the  Barcrafl  valu- 
ation of  Michigan  In  the  Detroit  street  railway 
appraisal  and  gives  tables  showing  prices  used 
and   examples  of  track  value.s. 

Improvements  and  Experiments  In  Rail 
Joints.— Eng.    News.,    Sept.    1.'),    1910,      m    pages. 

Gives  abstracts  of  four  papers  on  the  sub- 
ject, which  were  presented  at  the  International 
Railway    Congress    at     Hrussells. 

Inaugural  of  the  New  York  Extension  of  the 
Pennsylvania  Railroad:  Opening  of  the  Pas- 
senger Station. —  lOng.  News,  Sept.  I."i,  191ii 
N  1/tJ   pages. 

A  good  general  descriptive  article  on  the  sta- 
tion, yard  and  tunnel  work  making  up  the 
terminal  named.  Maps  and  \'iews  are  pre- 
sented. 

Methods  of  Conducting  the  Valuation  of  the 
Physical  Preperties  of  the  Chicago  Consolida- 
ted Traction  Co.,  With  Summaries  of  Costs. — 
Eng.-Contr..    Sept.    2S,    1910.      2  l/i;   pages. 

A  somewhat  detailed  summary  of  the  valua- 
tion figures  obtiiined  in  apijraising  123  miles 
of  street    railway  traclt    in   tlie  cit\"   of  Cbic.Tgo. 

Valuation  of  Two  Street  Railway  Power 
Plants — Eng.-Conti-..    Sept.   2s.    19I0.      1-i,    pages. 

(^ii\'es  the  main  structural  features  and  com- 
plete valuation  figures  for  the  ma<'hinery  etpiip- 
ment    of  two   street    railway    power   plants. 

Cost  of  Cleaning  Weeds  and  Grass  From 
Track.— Eng.-Contr..    Sept.    7,   1910,      14    page. 

.V  I'l-icf  record  of  actual  costs  of  removing 
weeds  from   railway  track. 

Two  Records  of  Cost  of  Railway  Track  Re- 
construction.—  Eng.-Contr..  Sept.  7.  1910.  ^^ 
page. 

Gives  the  costs  obtained  in  reconstructing 
two   sections  of  railway   track. 

Fifth  Ave.  Retaining  Wall,  Oregon  and  Wash. 
R.  R.,  Seattle.— R.  R.  Age.-Gaz..  Sept.  lU,  1910. 
2    pages. 

This  is  a  sliort  description,  showing  plans  of  a 
i-et;?ining  wall  of  reinforced  concrete  to  be 
built  in  connection  with  the  new  passenger  sta- 
tion of  tile  Oregon  &  Washington  Ry..  In 
Seattle, 

Railway  Signaling.-  Ry  .1.  .\.  Wliyte.  Con.- 
Engr..    Sept.    Ifi,    1910.      I ',4    pages. 

A  description  of  the  Manuel  Block  System, 
the  Controlled  Manuel  Block  and  the  Automatic 
Block  Systems,  with  notes  on  the  manufacture 
and  tlie  usf  of  the  s\-stems  in  England  and 
Anieric:!- 

Philippine  Railway  Co.'s  Lines. — R.  R.  Age- 
Gaz.,   Sept.   30,   1910.     3  pages. 

A  general  description  and  survey  of  the  lines 
of  this  company,  built  on  the  islands  of  Cebu. 
Panay  and  Negroes,  about  100  miles  on  each. 
With  photographs  showing  the  standard  bridg- 
es,   stations,   and    methods   of  construction. 

Strengthening  Old  Trestles  on  the  Wabash 
Railroad.— R.  R.  Age-Gaz..  Sept.  9.  1910.  i 
pages. 

A  description  of  tests  to  determine  the  value 
of  reinforcing  the  steel  column  supports  of 
girder  bridges  with  concrete  on  the  Wabash 
Railroad.  Diagrams  and  drawings  showing  the 
results  of  the  tests,  and  the  materials  tested 
are  given,  together  with  photographs  illustra- 
ting the  methods  used  in  encasing  the  colupins 
of  the  St.   Charles  bridge. 

Steel  Transmission  Towers. — I'v  J.  '«dw.  Jen- 
iiing-s.     Con.-Kiigr.,   Sept.   22.    1910.     4V4   pages. 

Problems  confronting  an  engineer  in  the  de- 
sign of  towers  for  high  tension  power  trans- 
mission lines.  Descriptions  of  tests,  shop 
work  and  galvanizing,  s'lipping  and  erection. 
Illustrated.  ^ 

Railway  Development  in  ^Canada. — B.v  R.  A. 
Baldwin,  I'on.-Eiigr.,  SPot,  l.-i.  1910.  Uhi 
pages.  ^    ,- 

A  number  of  articles  tracing  briefly  the  be- 
ginnings and  c^rowih  of  the  v.-irious  railways 
of  Canada. 
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Specifications  for  Street  Roadway 

Pavements      S    Wliincrv .")0 

Municipal  franchises.     Wilcox..   5.00 
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Grading  Work  on  the  C.  N.  O.  Ry.  Toronto- 
Ottawa  Line.— Con. -Engr..  Sept.  15,  1910.  214 
pages. 

Notes  on  the  construction  of  a  line  in  the 
Province  of  Ontario  with  various  illustrations 
showing  the  methods  of  handling  the  grading 
work.  Also  describes  the  use  of  straw  ticks 
used  successfully  to  keep  concrete  above  freez- 
ing   temperature. 

A     Modern     Locomotive      Repair      Shop.— Con. 

Engr..    Sept.    15.    19)0.      31/2    pages. 

A  description  of  a  shop  for  a  division,  to  care 
for  the  general  repairs  of  ten  or  twelve  loco- 
motives. Ijist  of  men  employed.  Illustrated 
with  plans. 

Progress      of      Locomotive      Construction. — By 

Lacey   K.   Johnson.      Con. -Engr..    Sept.    15.    1910. 
5    pages. 

History  of  the  locomotive  on  Canadian  Rail- 
roads.     Illustrated. 

Promotion  of  Interurban  and  Branch  Rail- 
ways.— By  J.  Stanley  Richmond.  Con. -Engr.. 
Sept.   1.-,  1910.     2%  pages. 

A  general  article  showing  the  progress  and 
evolution  of  principles  and  regulations  for 
interurban    railways. 

The  Electrification  of  Steam  Roads. — By  R. 
R.  Kiely.  Con. -Engr..  Sept.  15,  1910.  614 
pages. 

A  discussion  of  the  advantages  of  electrifica- 
tion, and  of  the  choice  of  a  system.  Tables 
showing  the  names  of  railways  using  different 
systems    in    Europe    and    America. 

BRIDGES,     BUILDINGS     AND     FOUN- 
DATIONS. 

standard    l-Beam    Railroad    Bridges   Over   City 

Streets.— Eng.   Rec,   Sept.    17,   1910.      %   page. 

Illustrates  and  describes  essential  structural 
features  of  standard  bridges  over  city  streets, 
for  New  York  Central  &  Hudson  River  R.  R. 

Removal  of  Wrecked  Superstructure,  Quebec 
Bridge. — Eng.    Rec.    Sept.    17.    1910.      1%   pages. 

Describes  various  means  being  employed  to 
out  apart   and   remove  the  wrecked   steelwork. 

Improving  a  Granite  Viaduct,  Boston  &  Prov- 
idence Railroad.— I':ng.  Rec.  Sept.  10.  1910.  2 
pages. 

Illustrates  and  describes  method  of  repairing 
a  masonry  arch  bridge  by  strengthening  arches 
of  reinforced    concrete. 

Replacing  the  Otterkill  Bridge  Lehigh  &  Hud- 
son River  Ry.— Kng.  Rfc.  Sept.  24.  1910.  V2 
page. 

Illustrates  and  describes  method  and  plan 
employed  in  replacing  n.  truss  span  within 
plate  girders. 

The  Plant  For  Constructing  the  Quebec 
Bridge  Substructure.— Eng.  Rec,  Sept.  24.  1910. 
2  pages. 

General  description  of  the  new  Quebec  bridge 
pie»"  and  foimdation  work  and.  particularly,  of 
the  plant  for  construction  work.  Sketches  of 
plant   layouts    are    given. 

Structural  Steel  Details  In  the  Wick  Build- 
ing, Youngstown. — Eng.  Rec.  Sept.  24.  1910.  2 
pages. 

Describes  and  illustrates  the  typical  struc- 
tural steel  work  details  of  the  12-story  building 
named. 

The  Reconstruction  of  the  Quebec  Bridge. — 
Eng.   Rec,   Sept.   10,   1910.      Hi   page. 

Illustrates  diagram  plan  of  new  bridge  with  a 
historical  account  of  the  work  and  a  descrip- 
tion  of   the   new    bridge. 

Steel  Substructure,  Pennsylvania  Terminal 
Post  Office.— Eng.  Rec.  Sept.  10.  1910.  :!«,  pa- 
ges. 

General  description  with  drawings  of  details 
of  heavy  steel  girder  and  column  work.  Draw- 
ings are  chiefly  of  value. 

Protection    Sheds   Over  Sidewalks. — Eng.    ftec. 
'  Sept.    3,    1010.      %    page. 

Gives  requirements  of  the  New  York  City 
Building  Depai'tment  for  the  design  and  con- 
struction of  protection  sheds  over  sidewalks.  An 
article  of  interest   to  building   contractors. 

Construction  of  the  Whitehall  Building  Ex- 
tension.—Eng.   Rac,   Sept.   3,    1910.      1%   pages. 

General  description  of  the  structural  features 
and  methods  of  construction  of  a  20-story 
building. 


"Text  Book  on  Graphic  Statics" 

By  C.  W.  MALCOLM, 

Assoc.  M.  Am.  Soc.  C.  E..  Assistant  Prof.  Striutural  Engineering,  University  of  Illinois. 
This  text  waa  prepared  (or  the  author's  students  In  elementary  Graphic  Statics  and  Stresses.  It 
has  not  been  the  object  of  the  writer  to  discover  new  principles,  but  rather  to  present  tlic  subject 
clearly  and  logically.  Many  tcits  on  Graphic  Statics  are  open  to  the  criticism  that  they  ha?e  a 
tendency  to  state  principles  and  give  constructions  without  proofs,  and  the  student  is  therefore  com- 
pelled to  memorize  propositions  and  constructions  without  being  taught  the  underl.vlng  principles.  It 
has  been  the  aim  of  the  writer  to  give  the  proofs,  together  with  full  explanations  ot  the  constructions. 
No  attempt  hiis  been  made  to  give  elaborate  solutions  which  have  little  or  no  praclcal  applications. 
Particular  attention  bas  been  given  to  the  order  of  presentation:  and  the  text  has  been  divided  Into 
chapters,    articles  and  numbered  sections  to   facilitate   easy   reference. 

CONTENTS: 
PART  I— GENERAL  PRINCIPLES. 
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CHAPTER 
CHAPTER 
CHAPTER 

CHAPTER 
CHAPTER 
CHAPTER 
CHAPTER 

CHAPTER 
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-ROOF  TRUSSES. 


I.— PEFINITIONS. 
II.— CONCURRENT   FORCES. 
III._X0N-CONCURRENT    FORCES. 
IV.— MOMENTS. 

v.— CENTER   OF    GRAVITY    OF   AREAS. 
VI.— MOMENT   OF   INERTIA. 

PART  II— FRAMED  STRUCTURES- 

VII-— DEFINITIONS. 
VIII.— LOADS. 
IX.— REACTIONS. 

X.— STRESSES   IN   ROOF  TRUSSES. 
XI.— WIND    LOAD  STRESSES. 

XII.— STRESSES     IN      CANTILEVER     AND     UNSYMMETRICAL     TRUSSES— MAXIMUM 
STRESSES. 
XIII.— COUNTERBRACING. 
XIV.— THREE-HINGED    ARCH. 

XV  —STRESSES    IN    A    TRANSVERSE   BENT   OP   A    BUILDING. 
XVI —MISCELLANEOUS    PROBLEMS. 

PART  III— BEAMS. 

XVII.— BENDING    MOMENTS.    SHEARS.    AND    DEFLECTIONS    IN    BEAMS    FOR    FIXED 

LOADS. 
XVIII.— MAXIMUM     BENDING     MOMENTS     AND    SHEARS     IN     BEAMS     FOR    MOVING 
LOADS. 

PART  IV— BRIDGES. 

XIX.— TYPES    OF    BRIDGE   TRUSSES. 

XX.— LOADS. 

XXI.— STRESSES    IN    TRUSSES    DUB    TO    UNIFORM   LOADS. 

XXII.— INFLUENCE  DIAGRAMS  AND  POSITIONS  OF  ENGINE  AND  TRAIN   LOADS  FOR 

MAXIMUM    MOMENTS.    SHEARS.    AND  STRESSES. 
XXIII.— MAXIMUM     MOMENTS.     SHEARS.     AND     STRESSES     DUE     TO     ENGINE     AND 

TRAIN   LOADS. 

Cloth,  6x9  inches,  316  pages,  155  drawings,  $3.00  net,  postpaid. 


The  Myron  C.  Clark  Publishing  Company 

13-21   Park  Row,  NEW  YORK  355  Dearborn  Street,  CHICAGO,  ILL. 


Tables  for  Structural  Engineers 

By  EDWARD  GODFREY 

The  author  of  this  book  has  been  engaged  for  the  past  15  years 
as  draftsman,  inspector  and  engineer,  having  been  in  the  employ 
of  G.  W.  G.  Ferris  &  Co.,  and  Hallsted &  McNaugher  from  1890 
until  1899,  and  from  1899  engaged  as  engineer  with  their  suc- 
cessors, Robert  W.  Hunt  &  Co.  For  two  years  of  this  time  he 
was  instructor  in  engineering  at  the  Western  University  of  Penn- 
sylvania. This  book  and  others  which  he  has  in  preparation, 
have  grown  out  of  an  experience  well  suited  to  make  them  use- 
ful in  the  branches  which  the  title  suggests. 
THE  CONTENTS  INCLUDE: 

Shearing  and  Bearing  Value  of  Rivets;  Bending  Moments  of  Pins;  Areas  and 
Weights  of  Angles;  Properties  of  I-Beams,  Channels,  Angles,  Z-Bars  and  T-Shapes; 
Weights  and  Dimensions  of  Standard  Rail  Sections;  Dimensions  of  Standard  Pipe, 
Eye  Bars,  Clevises,  Sleeve  Nuts  and  Turn  Buckles;  Carnegie  Standard  Beam  and 
Channel  Framing;  Bending  Moments  of  Beams  and  Girders;  Moments  of  Inertia, 
Weights  and  Areas  of  Flat-rolled  Steel;  Weights  and  Areas  of  Square  and  Round 
Bars;  Calculations  for  Batter  Posts,  Hip  and  Valley  Rafters;  Skew  Portals;  Stresses 
in  Roof  Trusses;  Tables  for  Cooper,  E50,  Loading,  for  Built  Girders  and  Various 
Built  Sections;  Typical  Details  for  Footings,  Floors,  Gutters,  Roofs,  Trusses, 
Arches,  Chimneys;  as  well  as  the  mathematical  Tables,  Tables  of  Squares  and  Roots, 
etc.,  most  commonly  used. 

Flexible  leather ;  4x6*  inches;  218  pages;    price  $2.50  net,  postpaid. 
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13-21  Park  Row,  NEW  YOKR         355  Dearborn  St.,  CHICAGO,  ILL. 
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Typical  Compression  iVIembers  in  Long  Span 
Bridges.— Eng.    Rec.    Sept.    3.    1910.      4'..f,    pages. 

Compares  the  compression  members  in  a 
number  of  long  span  bridges  under  the  head- 
ings of  general  design,  worlsing  stresses,  equiv- 
alent total,  and  mean  working  stresses,  and 
sectional  areas.     A   notably  interesting  article. 

A     Steel      and      Reinforced     Concrete     Grand 

Stand.— Eng.   Hec.   Sept.   3,   1910.     l?i   pages. 

Describes  and  illustrates  the  main  structural 
features  of  a  large  grand  stand  for  the  Ameri- 
can league  base  ball  park  ^t  Chicago. 

Recent  Howe  Truss  Railroad  Bridges — Eng. 
Rec.,   Sept.   3,   1910.     %   page. 

Gives  general  plans  for  trusses  and  details  of 
castings  and  forgings  for  recent  Howe  truss 
bridges    used    on    the    Chicago    &    Northwestern 

Ry. 

Formulas  for  Use  in  Detailing  Steel  Struc- 
tures.—Eng.  News..  Sept.  1,  1910.     3  pages. 

Discusses  methods  and  gives  formulas  for 
determining  the  angles  required  in  detailing 
steel  hoppers  and  towers  and  oblique  bends  in 
rivetted  pipe.  A  notably  valuable  mathematical 
article. 

The  Erection  of  the  Broad  River  Bridge. — 
Eng.    Rec.    Sept.    17.   1910.      2   pagc-s. 

General  description  with  some  useful  illus- 
trations of  methods  of  erecting  a  1.366-ft.  via- 
duct. 

Caissons  for  the  Main  Piers  of  the  New 
Quebec  Bridge;  Launch  of  the  North  Pier  Cais- 
son.    Eng.   News,   Sept.   8,   1910.     1%   pages. 

Illustrates  the  caissons  for  this  new  Quebec 
bridge  and  presents  a  general  discription  of 
caissons,  rivers,  etc.  A  diagram  elevation  of 
the   new  bridge   superstructure   is   also   given. 

Method  of  Reconstructing  a  Building  Founda- 
tion Undermined  by  Leakage  from  a  Water 
Supply  Tunnel  Pierced  by  Foundation  Piles.— 
Eng.-Contr.,    Sept.    21.    1910.      2%    pages. 

Describes  the  failure  of  a  building  founda- 
tion which  had  been  constructed  over  the  line 
of  a  water-works  tunnel.  The  foundation  piles 
had  pierced  the  tunnel  and  caused  leakage 
which  had  undermined  the  foundation  struc- 
ture. The  article  describes  the  methods  em- 
ployed in  reconstructing  the  foundation  and 
repairing    the    tunnel. 

A  Hand  Operated  Device  for  Cutting  Off 
Submerged  Piles  to  Uniform  Level.— Eng.- 
CdUtr..    Sent.    7.    1910.      %    page. 

Describes  a  convenient  hand  operated  device 
for  cutting  off  piles  and  gives  the  cost  of  such 
work    on    an    actual    job. 

Centering  Collapse  of  Spokane  Bridge.— Con. 
Eng..    Sept..   1910.      IVj    pages. 

A  description  of  the  destruction  of  the  tim- 
ber center  for  a  281  span  arch  which  was 
blown   over  by  a  wind  storm. 

Methods  of  Bridge  Construction,  Cedar  Rap- 
Ids.— Con.  WId.,    Sept.,   1910.     6  pages. 

A  detailed  description  of  a  reinforced  con- 
crete arch  bridge  over  the  Cedar  River  at 
16th  Ave.,  with  notes  on  the  methods  of  con- 
struction. Illustrated  with  plans  and  photo- 
graphs. 

CONCRETE  AND  REINFORCED  CON- 
CRETE. 

The  cement  Mill  of  the  Los  Angeles  />que- 
duct.-Eng.    Rec.    Sept.    17.    1910.      1  "'4   Pages. 

A  general  description  of  the  equipment  and 
operating    methods     of    this    municipal    cement 

"concrete  Lining  of  the  Rondout  Pressure 
Tunnel.-Eng.   Rec.   Sept.   17,   1910.     4,3   pages- 

Shows  plans  and  views  and  describes  meth- 
ods of  placing  concrete.  Interesting  for  draw- 
ings of  forms  and  centers  and  special  grouting 
machines. 

The  Christian  Science  Temole,  Pasadena.- 
Eng.   Rec.   Sept.    17,   1910.     1    i-'ge. 

Gives  details  of  reinforo.d  concrete  dome 
construction,    which   are   of    interest. 

Reinforced  Concrete  Water  Tower  at  Wester- 
ly,  R.    l.-Eng.   Rec.   Sept.    :.-    1910.     J.  P^S^^ 

Describes  the  steel  forms  and  erection  to^vei 
and  the  methods  of  work  employed  m  con- 
structing the  reinforced  concrete  standpipe 
named. 

Notes  on  Drilling  Holes  in  Concrete.-Fng 
Rec.    Sept.    3.    1910.      %    P.i?e. 


Describes  plant  used  aiui  methods  employed 
in  drilling  holes  In  concrete  for  anchor  bolts 
Costs    of    drilling    are    given. 

Constructing  a  Concrete  Standpipe. — Mln.  Jl. 
and   Eng.,   Sept.   21,   1910.     2V4    pages. 

A  description  of  the  construction  of  a  rein- 
forced concrete  standpipe  at  Westerly,  R,  I.  The 
standpipe  Is  40  ft.  inside  diameter  with  14  In. 
walls  and  Is  designed  for  a  maximum  depth 
of  water  of  70  ft.  Steel  forms  and  a  movabh- 
steel  staging  were  used  in  the  construction 
*rork.  The  standpipe  embodies  several  good 
features,  both  in  design  and  construction  meth- 
ods. 

The  Equipment  of  the  Cement  Mill  of  the 
Portland  Cement  Company  of  Utah. — F^ns 
News,    Sept.    S,    1910.      2'3    pages. 

A  general  description  of  the  raw  materials 
and  their  sources  and  of  the  plant  equipment 
and  processes  employed  at  this  new  cement 
works.  Of  interest  as  an  example  of  the  latest 
cement  mill  practice. 

A  Three-Hinged  Concrete  Covering  Over  a 
Canal  in  Paris,  France. — Eng.  News,  Sept.  l.>. 
1910.      1    page. 

Gives  details  and  general  description  of  a 
reinforced  concrete  three-hinged  arch  of  89-fL 
space. 

Methods  and  Cost  of  Placing  Concrete  in 
Long  Wall  by  Chutes. — Eng.-Contr.,  Sept.  2S. 
1910,     H4   page. 

Describes  briefly  a  car  mounted  mixing  plant 
employed  in  constructing  concrete  retaining 
walls  along  side  railway  track.  Records  of 
output   and   estimated  cost  are   given. 

Siphon  Spillways  New  York  State  Barge 
Canal.— Eng.-Contr.,  Sept.  28,  1910.     ^i   page. 

Illustrates  and  describes  the  structural  fea- 
tures of  one  of  the  siphon  spillways  employed 
on   the   New   York  Barge  Canal. 

Method  and  Cost  of  Deepening  and  Lining  a 
Creek  Channel  Under  the  Arch  of  a  Canal 
Aqueduct.— Eng.-Contr..   Sept.   7,  1910.     1   page. 

Illustrates  and  describes  the  construction  of 
a  concrete  lined  stream  channel  under  an  arc!' 
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Notes  on  Concrete  Construction 

By  Robert  A.  Cummings,  Consulting  and  Contracting  Engineer.  An  illustrated  paper  con- 
taining notes  on  rdnforced  concrete  construction  from  the  viewpoint  of  the  contractor, 
together  with  a  description  of  combined  unit  and  monolithic  methods  of  construction  used 
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The  July  Issue  Contains 

Air  Conditioning  Apparatus 
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:i(uuilnrl,      Melliods   of  wnik   and  ousts   are   sla- 

t.-O. 

Notes    on    the    Construction    of    a     Reinforced 

Concrete  Arch  Bridge,  With  Some  Costs. — Eng- 
Contr..   Sept.    7.   3910.     2Mi    pages. 

A  oritica!  cliscu-ssion  of  the  general  metliods 
lo  be  employed  in  constructing  concrete  arch 
liririges.  A  specific  bridge  is  selected  for  illus- 
tration and  the  methods  employed  are  explain- 
ed in  detail.  An  interesting  article  by  a  prac- 
tical  concrete   bride?e   buildei*. 

Steel  Construction  Towers  for  Concrete  Work. 
— Eng.-Contr,,    Sept.    7.    1910.      %    page. 

Illustrates  and  describes  the  construction  of 
a  .steel  hoist  tower  used  for  concrete  building 
construction.  Detailed  drawings  of  a  special 
foot  block  for  attaching  the  derrick  boom  tn 
the   steel    tower    are    gi\'en. 

Report  of  the  Committee  of  the  National  Ce- 
ment Users  Association  On  the  Treatment  of 
Concrete  Surfaces.  — Eng.-C.nitr..  S^'Pt-  21.  IMKi. 
•  3Vz    pages. 

This  article  summarizes  all  the  more  com- 
mon methods  of  finishing  concrete  surfaces. 
Each  method  is  described  and  its  effectiveness 
and  adaptability  are  discussed.  General  costs 
are  given.  This  is  the  most  complete  article 
ever  published  upon  this  feature  of  concrete 
work. 

A  Reinforced  Concrete  Cellular  Approach 
Viaduct  for  a  Railway  Bridge. — Eng.-Contr.. 
Sept.    21.    1910.      1    page. 

Illustrates  and  describes  briefly  the  con- 
struction of  a  cellular  viaduct.  Details  of  the 
forms  used  are   sliown. 

Exterior  Treatment  of  Concrete  Surfaces: 
Committee  Report  to  the  National  Association 
of  Cement  Users. — Eng.  News..  Sept.  l."i,  llilo. 
2  ¥2    pages. 

.\n  excellent  summar>'  of  all  the  more  com- 
mon methods  of  finishing  concrete  surfaces 
with  comments  and  discussion  and  general 
notes. 

Method  and  Cost  Wedging  and  Chiseling  Out 
Concrete  in  Tunnel  Lining. — Eng.-Contr..  Sept. 
14.    1910.      1/6   page. 

Describes  tlie  method  of  cutting  out  some  2.S 
cu.  yds.  of  concrete  by  rneans  of  chiseling  and 
gives    general    costs    of   the   work. 

Labor  Cost  of  Laying  12.952  Sq.  Ft.  of  6-in. 
Concrete  Basement  Floor. — P2ng,-Ct»nti-..  Sei)t. 
14,  1910.     14  page. 

A  short  article  describing  the  method  of  laj'- 
ing  a  cement  floor  and  .giving  costs  of  the 
work. 

The  Construction  Methods  on  the  Rocky  Riv- 
er Bridge  With  Some  Costs. — Eng.-t.'ontr,,  Sept. 
14,    1910.      61/3    page. 

A  detailed  description  of  the  methods  em- 
ployed in  constructing  tlie  large  concrete  arch 
bridge  named.  Drawings  are  given  of  the  forms 
and  centers  and  tlieir  construction,  erection  and 
moving  are  described.  The  ipethod  of  placing 
the  concrete  is  described  in  detail  and  figures 
of  progress  are  given.  Records  of  output  and 
costs  of  work  are  scattered  through  the  de- 
scriptive text.  A  notably  good  article  on  con- 
crete   briilge   construetinn. 

An  Economical  Method  of  Using  a  Movable 
Form  for  Long  Concrete  Walls,  With  Some 
Costs. — Eng.-Contr.,   Seiil,  21.  19111.     Hi  pages. 

De.scribes  a  notably  interesting  use  of  trav- 
eling forms  for  constructing  concrete  retain- 
ing wall.  Methods  of  handling  the  forms  and 
general   costs   of  the   work   are  given. 

Construction  Plant  and  Methods  For  Build- 
ing an  85,000  Cu.  Yd.  Rubble  Concrete  Dam. — 
Eng.-Contr..    Sept.    21,    1910.      2?.i    pages. 

This  article  describes  the  general  methods  of 
construction  for  the  structure  named.  A  layout 
plan  of  the  contractor's  plant  is  shown  and 
general  methods  of  work  .are  described.  Some 
costs  are  given. 

Method  of  Constructing  Concrete  Tunnel,  in 
Open  Cut,  Pennsylvania  Railroad. — Eng.-Contr.. 
Sept.   14,   1910.      1-:.T   pages. 

De.scribes  the  structural  features  and  gen- 
eral methods  of  constructing  open  cut  con- 
crete tunnels  for  the  Pennsylvania  railroad  ex- 
tension in  New  York  City.  Interesting  draw- 
ings are  given  of  the  special  traveling  sidewall 
forms    and    arch    centers   used. 

Comparative   Tests    of    Lime    Mortar,    Both    in 


Cost  Keeping  and 
Management  Engineering 

By  HALBERT  P.  GILLETTE  and 
RICHARD  T.  DANA 


This  is  the  first  book  ever  pubHshed  on  the  subject  of 
cost  keeping  on  contract  work.  Its  authors  are  pioneers 
in  the  field,  and,  although  they  have  written  much  that  has 
appeared  in  the  form  of  articles — particularly  in  the  pages 
of  Engineering-Contracting — this  book  is  the  first  presenta- 
tion on  the  subject  in  a  complete  and  logical  sequence. 

In  the  opening  chapter  the  authors  endeavor  to  reduce 
the  management  of  men  to  a  science,  by  laying  down  ten 
fundamental  laws  of  management,  each  of  which  is  fully 
discussed. 

The  second  chapter  contain  17  fundamental  rules  for 
securing  minimum  cost.  These  two  chapters  are  wholly 
novel  and  of  far  reaching  importance  to  all  men  who  are, 
or  hope  to  be,  in  charge  of  other  men. 

The  authors  then  proceed  to  describe  and  illustrate 
their  own  systems  of  cost  keeping,  which  they  have  devel- 
oped on  their  own  contract  work  and  have  also  been  in- 
stalled on  the  work  of  other  contractors,  giving  both  the 
punch  card  reports — a  form  of  report  which  they  were  the 
first  to  devise  and  the  more  common  blanks  to  be  filled  in 
with  pencil. 

The  last  chapter  contains  numerous  systems  of  cost 
keeping  developed  by  other  engineers  and  contractors,  and 
is  a  veritable  mine  of  suggestive  hints  as  well  as  of  examples 
of  excellent  blanks  for  special  purposes. 

The  following  is  the  list  of  chapters: 

CHAPTER  I— The  Ten  Laws  of  Management. 

CHAPTER  II — Rules  for  Securing  Minimum  Cost. 

CHAPTER  III — Piece  Rate,  Bonus  and  Other  Systems 
OF  Payment. 

CHAPTER  IV — Measuring  the  Output  of  Workmen. 

CHAPTER  V— Cost  Keeping. 

CHAPTER  VI — Office  Appliances  and  Methods. 

CHAPTER  VII— Bookkeeping  for  Small  Contractors. 

CHAPTER  VIII — Miscellaneous   Cost  Report  Blanks 
AND  Systems  of  Cost  Keeping. 

Cloth,  6\9  inches,  360  pages.     Price  S.^.-SO  net,  po.'jtpaid. 
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Tension    and    Compression. — By    K.     W.    Hazell. 
Hk.    Prod.,    Sept.   22,    laio.      4   pages. 

The  complete  text  of  a  papei-  witli  diagi'anis. 
etc..  read  before  tlie  Ainerifari  Societ>'  for 
testing    materials. 

Concrete  Piles  in  Sewer  Foundations,  t^onti". 
Sept.    1.    liUii.     2'^   pages. 

A  description  of  the  foandaiions  of  concrete 
piles  put  in  for  a  stretch  of  concrete  sewer  lo- 
cated  in   marshy  ground   in    Louisvilli',    Ky. 

Tacoma's  High  School  Stadium  of  Concrete. — 
Con.    V\Md..    Sept..    1910.      6»,i   pages. 

A  description  of  the  construction  of  a  stadi- 
um, the  second  in  size  in  the  I'nited  States, 
%vith    various   photographs    and    plans. 

The  formation  of  Cracks  in  Concrete  Slabs 
and  Their  Prevention. — t'ement.  Sept.,  i:ilii. 
3    pages. 

Some  notes  for  designing  concrete  slabs  with 
calculations,  with  the  object  of  introducing  the 
reinforcement  in  proper  manner  to  eliminate 
contraction  cracks,  which  are  sometimes  ob- 
served running  in  a  direction  at  liglit  angles 
to    that   of   the   beams. 

The  Cement  Industry  in  the  United  States. — 
By  Ernest  F.  Burchard.  Cement.  Sept..  19in. 
2   pages. 

Statistical  information  showing  the  amount 
of  cement  produced  in  the  United  States  during 
1909,  by  the  various  plants,  its  geogiaphical  dis- 
tribution and  the  fall  in  price  for  various  years 
since    IS.SO. 

Concrete  Work  at  Gatum  Locks.  Panama 
Canal.— Con.   Age.    Sept..    liilii.     i;   pages. 

A  short  description  of  the  locks  at  Gatum 
which  will  contain  2,300,000  cubic  yards.  Ex- 
cellent recent  photographs  taken  as  late  as 
July.   1910,   are  given. 

Pioneer  Reinforced  Concrete  Construction. — 
By  Carlton  Strong.  Con.  Age.  Sept.,  1910.  13 
pages. 

A  story  of  tlie  construction  of  the  reinforced 
concrete  Berkley  Hotel  in  Buffalo,  showing  by 
this  example  of  construction  in  1S94,  the  de- 
velopment of  cement  construction  in  this  conn- 
try. 

Steel  Construction  Towers  for  Concrete  Work. 
— Con.-Engr..    Sept.   29,   1910.      %   page. 

A  short  illustrated  description  of  distribut- 
ing tower  for  concrete  used  in  Massachusetts 
by    the   Aberthaw    Construction    Co. 

EARTH    AND    ROCK    EXCAVATION. 

Method  of  Jetting  Down  Concrete  Piles  and 
Records  of  Output.— Eng.-Contr..  Sept.  U.  l!'l". 
1    page. 

Describes  the  method  of  sinking  reinforced 
concrete  piles  by  water  jet.  The  jet  was  used 
to  excavate  the  hole  into  which  the  pile  was 
lowered  and  was  not  attached  by  derricks  to 
the  pile  in  sinking  as  is  the  usual  method.  Gen- 
eral   figures   of    cost   are   given. 

East  Side  Levee  and  Sanitary  District,  East 
St.   Louis.— Eng.  Rec.  Sept.  IT.  191(i.     IVs   pages. 

Gives  ways  of  work  and  sections  of  levee 
with  description   of  structural   features. 

Hauling  With  Traction  Engines  on  the  Los 
Angeles  Aqueduct.  — Eng.  Rec.  Sept.  3.  lOlii. 
IV2    pages. 

Describes  the  special  caterpillar  traction  en- 
gine used  in  some  detail  and  gives  perform- 
ance records  and  hauling  costs  for  these  en- 
gines   for   one    month. 

Precautions  for  Maximum  Safety  and  Effec- 
tiveness in  Blasting. — Eng.  News..  Sept.  22. 
1910.      2  2/'i   pages. 

A  series  of  practical  direct  ions,  rules  and 
suggestions  for  handling  and  -i^iii!:  explosives 
in    Ijlasting    work. 

The  Hydraulic  Giant  and  Dredqe  Plants  for 
Excavating  Some  7.800.000  Co.  Yds.  on  the  Pa- 
cific Division  of  the  Panama  Canal. — Eng.- 
Contr.,    Sept.    28.    1910.      %    page. 

A  general  description  of  the  liydraulic  dredg- 
ing plant  which  appears  to  be  used  on  the 
Pacific  Division  of  the  Panam.a  Canal. 

Trenching  for  a  Sewer,  Using  a  Grab  Bucket 
Excavator,  with  Some  Data  on  the  Concrete 
Work.— Eng.-Contr..    Sept.    2S.    1910.      I's    pages. 

Describes  the  method  of  constructing  sewer 
trench,  using  a  special  form  of  grab  bucket. 
Records  of  output  and  some  costs  are  given 
of  both  the  excavation  and  of  the  concrete 
sewer   w^ork. 


What  the  Reviewers   Say 

of  the  New  .  1910 1  lidition  ot  (iillcttc's 

HANDBOOK  OF  COST  DATA 


"There  has  b.sen  ;i  \.isi  aip.omU  of  labor  jjut  into  the 
collection  of  the  data  in  the  Ijook  and  the  siqjeriority  of 
the  second  over  the  first  edition  is  very  evident.  For 
those  who  know  how  to  use  such  material  the  value  of  the 
book  is  very  great." — Engineering  Xeu'S. 

"Five  years  ago  the  first  edition  of  this  book  a]:)])eared 
and  became  an  indis]iensable  reference  for  engineers.  It 
has  been  enlarged  in  the  second  edition  fourfold***.  The 
author  was  a  practicing  engineer  and  contractor  for  nearly 
•_'()  vears  before  he  prepared  the  first  edition,  so  the  reader 
may  feel  that  the  book  is  not  the  work  of  an  office  man.'" 
Railway  Age  Gazette. 

"Mr.  Gillette  does  not  seem  to  have  overlooked  a  sin- 
gle item  in  the  contracting  world  where  costs  and  time  are 
factors  necessary  in  making  up  an  estimate.  ***  The  book 
is  as  nearlv  perfect  and  complete  as  it  seems  possible  to 
build  such  a  work." — The  National  Builder. 

"The  fact  that  a  second  edition  of  this  work  is  de- 
manded sufficiently  indicates  its  usefulness.  ***  The  book  is 
one  that  will  be  welco'med  by  all  contractors  and  construc- 
tion engineers." — Mining  and  Scientific  Press. 

"The  first  edition  was  designed  to  fill  the  needs  of  con- 
tractors for  itemizing  unit  costs.  ***  This  edition  enlarges 
the  scope  of  th^  work  and  takes  in  the  subject  of  value  to 
designing  engineers,  namely,  estimating  cost  data." — Archi- 
tecs'  and  Builders'  Magazine. 

***  "It  is  safe  to  say  that  on  any  question  the  engi- 
neer requires  information  as  to  costs,  it  may  be  found  in 
this  work." — The  Canadian  Engineer. 

"The  work  will  be  found  of  the  greatest  convenience  to 
engineers  and  contractors  in  every  V)ranch  of  work." — 
Cement  Age. 

Full  Leather,  4|  X  7  in.,  1900  Pa^cs.  Illustrated. 
Price,  $5.00  Net,  Postpaid. 
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Methods  and  Cost  of  Earth  Excavation  with 
Three  Types  of  Excavators,  New  York  State 
Barge   Canal.— Sept.    2S.    1910.      "/z   page. 

Gives  cost  data  for  one  month  for  three 
types  of  excavating  machines  used  on  one 
contract  section  of  the  New  York  State  Barge 
Canal. 

Method  and  Cost  of  Excavating  Canal  Prism 
Using  a  Ladder  Dredge  and  Special  Conveyor; 
New  York  State  Barge  Canal. — Eng.-Contr.. 
Sept.   7,   1910.      %   page. 

Describes  the  excavating  ami  conveying  de- 
\ice  named  in  the  title  and  gives  detailed  costs 
of    excavation    for   three   months'    work. 

A  Comparison  of  Gyratory  and  Jaw  Crush- 
ers; the  Field  in  Which  Each  is  Superior. — 
Eng.-Contr..  Sept.  21,  1910.     2h-j  pages. 

A  notably  interesting  article  compai-ing 
gyratory  and  Jaw  crushers.  These  two  types 
of  crushers  are  compared  in  feed,  weight,  ca- 
pacity, horse-power,  operating  advantages,  re- 
pairs, and  cost.  Tables  are  given  showing 
comparative  figures  and  a  diagram  is  presented 
for  figuring  the  proportion  of  rock  crushed  and 
\'arious    degrees    of    fineness. 

Methods  and  Cost  of  Constructing  the  Eliza- 
beth Tunnel  of  the  Los  Angeles  Aqueduct. — 
Eng.-Contr.,    Sept.    14,    I'.tlO.      IV2    pages. 

A  general  summary  of  the  methods  employed 
and  some  of  the  special  apparatus  used  in  con- 
structing the  tunnel  n.amed.  Detailed  figures 
of  progress,  quantities  and  cost  for  the  year 
1909.   are  also  given. 

Remedies  for  Landslides  on  Kanawha  & 
Michigan  Ry.— By  R.  P.  Black.  Con.-Engr.. 
Sept.    22,   1910.     2%   pages. 

Description  of  piling  and  of  rip-rap  as  i"eme- 
dies  at  certain  localities  for  landslides  or 
slips,  where  the  embankment  tends  to  slide 
into  the  adjacent  stream.  Illustrated  with  draw- 
ings. 

Wagontrains  Hauling  Road  Material. — Contr. 
Sept.    1.    1910.      1    page. 

A  short  description  with  photographs  showing 
method  of  hauling  a  ti-ain  ot  dump  wagons  with 
a   traction   engine. 

New  Steel  Belt  Conveyor  Used  in  Sweden. — 
By  Alfred  Gradenwitz.  Eng.  &  Min.  .11..  Sept. 
3,  1910.     3  pages. 

A  complete  description  of  the  Sandvik  steel 
belt,  its  construction,  operation  and  main- 
tenance advantages.  With  diagrams  and  pho- 
tographs. 

COST  KEEPING. 

Cost-Keeping  in  the  U.  S.  Reclamation  Serv- 
ice.— Eng.    News.      2%    pages. 

Describes  the  cost  keeping  system  of  the 
sei'vice  named,  with  illustrations  of  record 
blanks,   etc. 

Engineers'  Cost  Keeping  System  New  York 
State  Barge  Canal.— Eng.-Contr..  Sept.  7.  1910. 
■2-i   pages. 

This  article  describes  the  system  by  which 
tlie  State  engineers  department  keeps  record 
of  costs  on  the  New  York  state  Barge  Canal 
work.  Illustrations  are  given  of  the  special 
record    blanks    employed. 

Cost  Keeping  System  for  a  Mine. — Eng.- 
Contr.,    Sept.     H,    1910.      fi    pages. 

A  notably  complete  article  outlining  the  cost 
keeping  system  for  a  mine.  Illustrations  ■  are 
presented  of  24  different  special  record  bl.anks 
employed. 

MISCELLANEOUS. 

A  Method  of  Illustrative  Sketching. — ICng. 
Rcc,    Sept.    24,    1910.      %    page. 

Illustrates  and  describes  a  method  for  mak- 
ing rapid   sketches. 

Modern    Practice    in    Garbage    Disposal Eng. 

Rec,    Sept.    24.    1910.      2   pages. 

A  paper  summarizing  the  features  of  the  best 
modern    practice    in    refuse    disposal. 

Some  Profitable  Methods  of  Utilizing  Muni- 
cipal Waste. — By  L.  S.  G.  Wilkinson.  Surveyor, 
Sept.   2,   1910.     2  pages. 

A  resume  of  various  ways  employed  for  dis- 
posing of  municipal  waste.  A  considerable  por- 
tion of  the  article  is  devoted  to  a  description  of 
the  method  for  utilizing  the  waste  products  of 
sewage  disposab  works. 

The  Collection  and  Disposal  of  House  and 
Trade  Refuse.  By  H.  Thomson  Lyon.  Sur- 
veyor,   Sept.   23,    1910,     1%   pages. 


-V  paper  presented  at  the  last  annual  con- 
gress of  the  Royal  Sanitary  Institute  of  Great 
Britain.  A  description  of  the  system  employed 
at  Westminster,  England.  The  main  portion 
of  the  city  was  washed  by  direct  labor,  while 
in  three  important  districts,  the  work  was  ex- 
icuted  under  separate  contracts. 

The  Classification  and  Filing  of  Technical 
Memoranda.  By  Henry  A.  Adams.  Mun.  Eng 
Mag,,    Sept.,   1910.     2y2   pages. 

Describes  the  system  adopted  Ijy  a  well- 
known  firm  of  English  engineers.  The  index 
is  arranged  in  sections  under  headings,  repre- 
sentative of  the  main  branches,  each  section 
being  subdivided  to  deal  with  the  secondary 
liranches,  which  are  in  turn  divided  up  to  the 
extent  necessary  to  deal  with  specific  details. 
A  number  is  allotted  to  each  entry  in  the  in- 
dex. 

Garbage  Incinerators  For  San  Francisco. — 
,\Iun.  Jl.  and  Eng.,  Sept.  2,  1910.     1  pages. 

Except  for  the  specifications  prepared  by 
Marsden  Manson,  City  Engineer  of  San  Fran- 
cisco, for  the  construction  for  the  city,  of  two 
incinerating  plants,  of  a  combined  capacity  of 
120  tons  per  day,  the  article  contains  the  re- 
sults of  the  study  of  the  composition  of  rubbish, 
and  the  methods  employed  in  sampling  and 
testing.  A  description  of  the  test  which  is  to 
be  made  before  the  plant  is  accepted  from  the 
.ontraetor  is  also  given. 

Progressive  Subsidence  Near  Main  St.,  Cam- 
bridge, Mass.,  and  the  Design  of  the  Main 
Street  Subway,— Eng.  News..  Sept.  S.  191U.  3 
pages. 

Describes  the  circumstances  and  nature  of  a 
subsidence  ot  a  large  area  of  ground  in  the 
city  named  and  describes  this  subway,  design 
and  instruction  worked  out  to  meet  the  condi- 
tions. Tables  showing  rates  of  subsidence  are 
given.  An  interesting  presentation  of  unusual 
phenomena    in    earth   subsidence. 

Refuge  Chambers  in  Coal  Mines. — Eng.  News., 
Sept.  22,  1910.     1 1/6  page. 

Describes  the  purpose  and  use  of  refuge 
chambers,  describes  their  construction  and 
gives   costs. 

Benefits  Derived  From  the  Incineration  of 
Refuse  in  the  City  of  Westmount. — Eng.-Cunlr.. 
Sept.    2S,    1910.      2    pages. 

Describes  methods  and  gives  costs  ot  collect- 
ing and  disposing  of  refuse  in  a  small  Canadian 
City. 

Methods  of  Garbage  Collection  and  Disposal 
in  the  Canal  Zone,  Panama  and  Colon. — Eng.- 
i.'ontr.,    Sept.   2S,    1910.      .'./C  page. 

A  general  description  of  the  methods  em- 
ployed in  handling  garbage  in  the  cities  of  the 
Canal    Zone. 

An  Improved  Mast  Step  for  Derricks  Which 
Permits  Removal  of  Sheaves  Without  Unship- 
ping Mast.— Eng.-Contr..  Sept.  21.  1910.  % 
page. 

Illusti-ates  and  describes  a  mast  step  for  a 
derrick.  The  step  permits  the  removal  of 
sheaves    without    unshipping    Mast. 

Power  Used  in  Mining. — By  Edward  O'Toole. 
Mi.    &   Mis.,    Sept.,    1910.      2%   pages. 

In  discussion  of  various  sources  of  power 
used  for  mining,  najnely,  human  labor,  animal 
labor,  animal  hydraulic,  steam  and  electricity. 
Suggestions  for  decreasing  the  number  of  acci- 
dents and  for  payment   in  case   of  accident. 

Evolution  of  Mine  Haulage. — Mi.  and  Mis., 
Sept.,   1910.     6  pages. 

.\n  article  (continued  from  the  August  num- 
ber), describing  and  illustrating  methods  of 
hauling  in  mines  by  locomotives  propelled  by 
steam,  electricity  and  compressed  air.  With 
c.ilculations. 

The  "Interval"  Method  of  Determining  Ele- 
vations in  ■  Stadia  Surveys, — Eng.  News.,  Sept. 
1.   1910.     114   pages. 

Discusses  the  advantages  of  the  method 
named  and  illustrates  and  describes  methods  of 
using  it  with  examples  of  notes,  and  working 
diagrams  and  tables. 

The  Leveling  Operations  of  the  United  States 
Government. — Eng.  News.,  Sept.  15,  1910.  1V^ 
pages. 

Describes  methods  ot  spirit  leveling  employ- 
ed by  the  Government  and  discusses  the  possi- 
bilities of  the  use  of  these  surveys  by  engineers 
of  pi-ivate  work. 
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Two  "System"  Books 

These  two  books  will  not  exactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
"  Bricklaying  System  "  and  of  "  Field 
System,"  by  Gilbreth.  One  review  of 
"  Bricklaying  System  "  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  ot  laying 
brick,  in  spite  bf  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  "  Field  System "  is  a  series  of 
rules  and  instructions  tor  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  330 
pages  (6x9  inches)  and  its  price  is 
$3.09    net,    postpaid. 

The  ■'  Field  System "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net,  post  paid. 

The  Myron  C.  Clark  Pablishing  Co. 
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13-21   Park  Row,  New  York 


July  6,  1910. 


ENGINEERING-CONTRACTING 


Engineering-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
for    Civil    Engineers   and    Contractors, 

Published  every  Wednesday  by 

THE  MYROX  C.CLARK  PUBLISHING  CO. 
35.5  Dearborn  Street,  Chicago 

Telephone  BarrisoQ  6198 

New  York  Office:  13-21  Park  Row 

Telephone  5613  Cortlandt 

HALBERT  P.  GILLETTE 1 

CHAS.  S.  HILL Editors 

C.  T.  MURRAY 

H.  P.  KIRKLAND J 

MYRON  C.  CLARK    .    .    .    .  • Publisher 

F.P.BURT     : Manager 

SUBSCRIPTION  RATES  (.Payable  in  Advance).— 
S'2.00  a  year  i.52issues>  in  United  States,  Cuba,  Mex- 
ico, Alaska,  Hawaii,  Guam,  Porto  Rico,  Philippine 
Islands,  Repukltc  of  Panama,  Canal  Zone  and  Island 
of  Tutuila. 

S.^.OO  a  year  (.52  issues)  to  Dominion  of  Canada. 
Si  00  a  year  (52  issues)  to  all  otiter  countries. 
Remittance  by  Draft,  Post  Office  or  Express  Money 
Order. 

ADVERTISING  RATES  sent  on  application. 

Entered  as  second-class  matter.  April  17,  1907.  at  the 
Post  Office  at  Chicago.  Illinois,  under  act  of  March 
3d,  1879.  

CONTENTS. 


EDITORIAL,  SECTION: 

Licensing  Engineers    1 

Opportunities  for  Contractors  in  the  New- 
Drainage  Canal  and  Subway  Work  for  Chi- 
cago    1 

A  Noteworthy  Article  on  Electrical  Street 
Railway  Appraisal  1 

CONCRETE  SECTION: 

Method  and  Cost  of  Constructing  a  Con- 
crete Tunnel  Lining  with  an  SO-tt.  Gravity 
Chute   2 

The  Effect  of  Sodium  Silicate  Mixed  with 
or  Applied  to  Concrete 3 

ROADS  AND  STREETS  SECTION: 

The  Determination   of   Soluble   Bitumen 4 

Eicperiments  of  the  State  Higliway  Depart- 
ment of  Ohio  on  Various  Road  Binding 
Materials     '' 

WATER-WORKS  AND  SEWER  SECTION: 

Method  and  Cost'  of  Laying  10,137  ft.  of  12- 
in.  Water  Pipe  by  Day  Labor,  Tuscaloosa, 
Ala 10 

General  Costs  of  Concrete  Sewers  in  Louis- 
ville. Ky 10 

An  Automatic  Controlling  Float  Valve  tor 
Water-Works   Gate   Chambers 11 

Method  of  Constructing  by  Tunneling  a 
Sewer  Siplion  Under  the  River  Dee,  Aber- 
deen, Scotland 11 

Methods  of  Construction  on  the  Souiliern 
Outfall  Sewer,  Louisville,  Ky.,  with  Some 
Costs   13 

RAILWAY  SECTION: 

The  Appraised  Values  of  the  Electric  Street 
Railways  of  Detroit,  Mich IS 

GENERAL  SECTION: 

Contractors'  Cost  Keeping  and  Organiza- 
tion     19 

Report  of  the  Special  Committee  of  the 
American  Society  of  Civil  Engineers  on 
Licensing  Engineers    23 


Various  attempts  have 
been  made  to  draft  and  have 
enacted  statutes  regulating 
the  practice  of  civil  engi- 
neering. In  another  column 
we  publish  a  summary  of 
the  results  as  compiled  by  a 
special  committee  of  the  American  Society  of 
Civil  Engineers  together  with  the  recommenda- 
tions of  that  committee  of  thr  general  re- 
quirements which  any  law  liceii-uig  engineers 
should  embody.  The  wisdom  of  licensing  engi- 
neers is  not  proven  nor  is  it  agreed  among  en- 
gineers that  the  need  e.xists,  but  as  the  com- 
mittee truly  states,  there  is  an  unmistakable 
tendency  toward  such  legislation.  If  laws  licens- 
ing the  practice  of  engineering  are  to  come 
there  can  be  no  two  questions  about  the  desira- 
bility of  following  certain  general  lines  in 
drafting  them.  In  emphasizirg  this  the  vvork 
of  the  committee  named  is  valuable,  and  it  is 


to  be  hoped  that  the  new  laws  which  are  cer- 
tain to  be  submitted  to  the  coming  sessions  of 
various  state  legislatures  will  reflect  this  fact. 


Licensing 
Engineers. 


Opportunities    for   Contractors    in    the 

New  Drainage  Canal  and  Subway 

Work  for  Chicago. 

Two  decisions  of  e.xlrcme  importance  to  the 
public  works  interests  of  Chicago  have  been 
made  within  the  last  week.  On  June  30  the 
acting  secretary  of  war  granted  a  permit  to 
the  Sanitary  District  of  Chicago  to  construct 
the  proposed  Calumet-Sag  Channel  connecting 
Lake  Michigan  through  the  Calumet  River  and 
Lake  by  canal  with  the  main  drainage  channel 
at  Sag,  near  Lemont.  Two  days  earlier  the 
Supreme  Court  of  Illinois  handed  down  a  de- 
cision establishing  the  underground  rights  of 
the  city  of  Chicago  in  its  streets  and 
also  the  right  of  the  city  to  use  its  accumulated 
and  prospective  traction  funds  for  under- 
ground railway  construction.  The  construction 
of  the  Calumet-Sag  channel  will  involve  an 
expenditure  of  from  $7,000,000  to  $10,000,000, 
while  the  fund  available  within  the  next  twelve 
months  for  subway  work  will  be  fully  $5,000,- 
000,  with  an  equal  amount  in  sight  as  soon  as 
thip  is  expended. 

The  necessity  of  the  Cakimct-Sag  Channel 
is  great.  The  so-called  Calumet  District  of  the 
Chicago  Sanitary  District  has  an  area  of  95.48 
square  miles  and  a  population  of  some  500,000, 
the  sewage  from  which  has  free  access  to  Lake 
Michigan  through  the  Calumet  lake  and  river. 
The  object  of  the  Calumet-Sag  Cljannel  is  to 
reverse  the  flow  of  the  lake  and  river  and  di- 
vert their  sewage  laden  waters  into  the  main 
drainage  channel  diluted  with  water  drawn 
from  Lake  Michigan.  In  brief  the  scheme  is  to 
handle  the  polluted  waters  of  the  Calumet  riv- 
er exactly  as  the  main  drainage  channel  now 
handles  the  waters  of  the  Chicago  River. 

The  construction  work  to  be  done  on  the 
Calumet-Sag  Channel  will  be  to  deepen  and 
clear  the  present  natural  channels  of  the  Calu- 
met lake  and  river  probably  by  dredging,  and 
to  construct  an  artificial  canal  from  Calumet 
Lake  westward  to  the  main  drainage  channel. 
This  artificial  canal  will  be  some  18  miles  long 
partly  in  earth  and  partly  in  rock.  The  section 
of  the  canal  will  be  trapezoidal  in  earth  proba- 
bly about  70  ft.  wide  with  side  slopes  of  say 
3  on  5,  and  in  rock  it  will  probably  be  about  90 
ft.  wide  with  practically  vertical  sides.  In  ac- 
cordance with  the  previous  policy  of  the  Sani- 
tary District  engineers  the  great  bulk  at  least 
of  the  work  w-ill  be  let  to  contract. 

Plans  for  the  subway  work  are  now  being 
prepared  under  the  direction  of  Mr.  Bion  J. 
Arnold  and,  it  is  stated,  will  be  completed 
sometime  in  September.  Only  surmise  is  possi- 
ble as  to  the  exact  nature  of  the  construction 
that  will  be  called  for.  In  1902  Mr.  Arnold 
reported  in  favor  of  a  combined  low  level  and 
high  level  subway  system,  one  level  to  handle 
the  west  side  traffic  and  another  to  handle 
the  traffic  of  the  north  and  south  sides.  Then 
the  plan  was  to  handle  by  subway  only  the 
surface  street  car  trafiic,  but  now  it  is  planned 
to  handle  also  the  elevated  railway  traffic.  This 
will,  of  course,  enlarge  the  subway  provisions 
necessary.  The  new  plans  will,  however,  it  is 
stated,  adhere  to  the  original  scheme  of  the 
engineer  for  high  level  and  low  level  systems. 
It  is  stated  also  that  the  plans  will  call  for 
doing  all  the  excavation  in  tunnel,  so  that 
street  openings  will  be  practically  eliminated. 
The  excavation  will  be  practically  all-  in  a 
firm  clay.  In  the  course  of  things  the  subway 
work  will  be  done  by  contract. 

To  summarize,  the  two  improvements  named 
will  call  for,  within  the  next  few  years,  some 
$20,000,000  of  earth  and  rock  excavati-on  and 
concrete  work,  the  bulk  of  which  will  be  paid 
to  contractors. 

A    Notaworthy     Article    on    Electrical 

Street  Railway  Appraisal. 

It  is  not  often  that  the  reports  of  engineers 
on  appraisals  contain  all  the  quantities  and  unit 
prices  used  in  arriving  at  the  appraised  values. 
Records  of  this  kind  are  particularly  scarce  in 
the  electric  railway  field.  In  our  issue  of  May 
25    we   printed   an   article  by   Mr.  Henry   L. 


Copyright    1910,    by   the    Myron    C.    Clark    Publishing   Co.      All    Rights 


Ijray,  Lhicl  l-.nymeer  oi  tlic  \\  ashnigtuii  Kail- 
road  Commission,  giving  his  appraisal  of  an 
interurban  electric  line  in  great  detail.  In  this 
issue  we  give  Mr.  Frederick  T.  Barcrofts'  ap- 
praisal of  the  street  railways  of  Detroit,  as 
compiled  by  us  from  his  report,  The  report 
is  a  2-10-page  book,  admirable  in  its  complete- 
ness. Unfortunately  many  engineers  have 
been  unable  to  secure  authority  to  have  their 
appraisal  data  printed  in  such  detail,  partly, 
perhaps,  because  doubt  exists  as  to  the  general 
usefulness  of  a  printed  document  of  this  sort. 
We  believe,  however,  that  it  is  the  act  of  wis- 
dom to  put  such  data  on  record  in  a  form 
available  not  only  to  successors  but  to  other 
commissions  and  their  engineers  in  other  cities 
and  states.  Typewritten  reports  ordinarily  do 
not  receive  the  publicity  that  they  merit,  and 
are  usually  unsatisfactory  for  future  refer- 
ence if  at  all  voluminous.  It  was  with  great 
satisfaction,  therefore,  that  we  availed  our- 
selves of  the  chance  to  abstract  this  excellent 
volume  containing  Mr.  Barcrofts'  appraisal 
data.  We  have  endeavored  to  make  our  ab- 
stract so  complete  that  lew  engineers  will 
deem  it  necessary  to  refer  to  the  original  re- 
port itself.  In  doing  so  we  have  frequently  re- 
arranged the  original  data,  and  we  have  also 
reduced  many  totals  to  unit  costs.  For  ex- 
ample, we  have  deduced  the  itemized  costs  per 
kilowatt  of  power  plant,  which  we  believe  will 
prove  of  value  not  only  to  other  engineers  en- 
gaged in  appraisal  work  but  also  to  those  who 
are  making  preliminary  estimate?  of  the  cost 
of   power   plants. 

This  leads  us  to  remark  that  we  should  not 
publish  as  many  data  on  appraisals  as  we  do 
publish  were  it  not  that  such  costs  and  prices 
are  often  of  exceeding  usefulness  to  engineers 
who  are  making  cost  estimates  of  similar 
structures  and  plants  that  they  are  designing. 
For  this  reason  we  give  both  unit  prices  and 
the  number  of  each  class  of  units.  In  many 
instances  an  engineer  is  in  doubt  as  to  the  ap- 
proximate number  of  units  required  for  a  giv- 
en service.  Hence  records  of  the  actual  num- 
ber used  in  a  given  instance  are  very  desirable. 
.\n  engineering  journal  of  high  standing  re- 
cently commented  editorially  on  certain  costs 
of  operating  a  suburban  railway  by  electricity 
as  compared  with  its  former  operating  costs 
when  steam  engines  were  used ;  and  the  state- 
ment w-as  made  that  if  the  interest  on  the 
money  invested  in  the  electrification  of  the 
road  were  added  to  operating  costs  "there  can 
be  little  doubt  that  the  steam  locomotive  would 
make  the  better  showing.'' 

Clearly  the  editor  had  no  definite  knowledge 
of  the  cost  of  electrifying  a  railway,  for  -the 
statement  was  absurd,  as  the  difference  in 
operating  cost  was  more  than  10  cts.  per  car 
mile  in  favor  of  the  electric  operation.  The 
editor  failed  to  note,  however,  that  this  10  ct. 
difference  was  largely  due  to  other  causes  than 
the  use  of  electricity,  the  chief  of  which  was 
that  the  maintenance  expense  of  the  old  loco- 
motive plant  (including  cars)  was  much 
greater  than  the  maintenance  expense  of  a 
new  electric  plant.  Even  a  glance  at  a  few 
of  the  recorded  costs  of  constructing  and 
equipping  electric  lines  would  have  shown  the 
fallacy  of  the  statement  above  quoted.  Yet 
wild  guesses  of  this  kind — harmful  as  they 
often  are — find  their  way  into  engineering  lit- 
erature, and  garb  themselves  in  type  that 
could  have  been  used  to  infinitely  better  ad- 
vantage in  clothing  actual  cost  data. 

In  the  part  of  his  report  relating  to  track,. 
Mr.   Barcroft  says : 

The  track   department   is  not   In   charge  of  • 
civil  engineer  and  it  Is  apparent  that  proper  en- 
gineering judgment  is  lacking.  A  more  thorough 
study  and  understanding  of  the  situation,  with 
careful    supervision    by    properly    trained    engi- 
neers, would  dictate  a  radical  difference  in  the 
methods  now  employed,  and  better  resriT's      -uld 
be  obtained.     .     .     .     The  company  ' 
It  has  never  kept  a  record  of  the  co- 
lt   could    not    deflne    when    It    was    p: 
cease  repairing  track  and  replace  it  w.t..  r.-.v. 

There  is  text  for  several  technical  sermons 
in  this  quotation.  We  believe  that  tV  _  oppor- 
tunities for  civil  engineers  in  the  operating 
departments  of  electric  railway;  have  never 
been  fully  appreciated  by  civil  engineers  them- 
selves. Until  engineers  take  more  active  part 
in  the  business  managcmert  of  street  railways 
generally,  it  is  not  likely  tliat  aiiy  great  reduc- 
tions  in   operating   expenses   will   occur.        It 
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takes  an  engineer,  for  example,  to  appreciate 
the  enormous  saving  in  power  that  can  be  ef- 
fected by  reducing  the  weight  of  street  cars ; 
for  men  to  whom  the  formula  K=]/^Mv'  has 
no  meaning  can  hardly  be  expected  to  realize 
that  a  very  large  part  of  the  power  of  operat- 
ing street  cars  in  a  city  is  consumed  in  ac- 
celerating the  cars,  as  necessitated  by  the  fre- 
quent stops  and  changes  in  speed. 

Modern  systems  of  engineering  cost  analy- 
sis, in  both  shop  and  street  work,  would  great- 
ly reduce  the  maintenance  expenses  that  now 
form  such  a  considerable  part  of  the  cost  of 
operating  the  average  street  railway. 

We  can  not  close  this  brief  comment  on  Mr. 
Barcroft's  work  without  a  word  of  warning 
to  the  city  of  Detroit,  which  appears  to  have 
in  contemplation  the  purchase  and  operation 
of  the  street  railway  lines.     Whatever  mav  be 


the  present  inefficiency  of  management  on  the 
part  of  the  Detroit  United  Railways  Co.,  mu- 
nicipal management  will  unquestionably  be  not 
only  worse  but  it  will  ultimately  cost  the  citi- 
zens more  than  they  now  pay. 

While  we  do  not  know  that  any  precedent 
exists  under  which  a  city  can  regulate  the 
rates  charged  by  street  railways  during  the 
life  of  a  franchise,  it  is  clear  that  the  same 
principles  of  common  law  will  apply  to  the 
rail  highways  within  a  city  which  apply  to  the 
rail  highways  within  a  state.  Therefore,  upon 
the  expiration  of  a  street  railway  franchise 
there  can  be  no  doubt  that  the  municipality 
can  govern  the  rates  charged  by  a  street  rail- 
way company,  precisely  as  some  states  now 
regulate  the  rates  of  steam  railways.  By  the 
end  of  191-5.  the  franchises  on  more  than  90 
of  the  170  miles  of  street  car  trackway  in  De- 


troit will  have  expired.  Hence  fully  half 
the  trackway  will  be  subject  to  the  complete 
control  of  the  municipality  without  the  ex- 
penditure of  a  cent.  Detroit  can  then  so  reg- 
ulate the  rates  upon  this  mileage  that  it  will 
yield  to  the  owners  a  low  rate  of  interest 
on  the  appraised  value,  plus  a  fair  percentage 
of  profit  on  the  gross  revenue.  Then  by 
establishing  such  a  rate  and  adhering  to  it 
for  a  specified  term  of  years,  the  railway 
managers  will  still  have  strong  incentive  to 
introduce  labor-saving  machinery  and  meth- 
ods, while  the  city  will  ultimately  share  in 
the  savings  thus  effected  when  it  again  low- 
ers the  rates  at  the  expiration  of  the  term 
for  which  they  are  fixed.  Such  periodic  rate 
fi.xing  will  enable  the  city  to  secure  all  the 
advantages  of  private  ownership  coupled  with 
all  the  advantages  of  public  control. 


CONCRETE    AND     REINFORCED    CONCRETE     SECTION 


Method  and  Cost  of  Constructing  a  Con- 
crete Tunnel  Lining  with  an  8o- 
Ft.  Gravity  Chute. 

BY   W.   d'rOH.-^N. 

The  Orchard  Mesa  Construction  Co.,  a  Col- 
orado branch  of  the  Woodland  Company  of 
Chicago,  was  formed  by  the  Magenheimer 
Brothers,  to  irrigate  12,000  acres  of  the  Mesa 
lands  lying  south  of  the  Grand  River  between 
Palisades  and  Grand  Junction,  Colo. 

Part  of  the  construction  consists  of  a  tun- 
nel 6x7  ft.,  1,740  ft.  long,  driven  through  940 
ft.  of  black  shale  rock,  and  800  ft.  of  dirt.  The 
dirt  section  was  timbered,  roof  and  sides,  in 
4-ft.  sections,  being  lined  with  2-in.  sheeting, 
supported  by  6x6-in.  posts  with  caps  and  sills. 

The  original  intention  was  to  line  the  tim- 
bered section  with  9  ins.  of  concrete  and  let 
the  shale  section  go,  but  as  the  shale  quickly 
disintegrated  in  the  air,  it  became  necessary  to 
concrete   the   whole   tunnel. 

This  contingency  totally  unexpected,  found 
the  company  in  a  remote  locality  with  but  one 
steam  mixer,  available  and  only  two  months 
to  complete  a  large  amount  of  concrete  work. 
Extra  machinery  was  immediately  wired  for, 
and  as  it  would  take  from  three  to  four  weeks 
to  ship  it  from  Chicago,  the  writer,  as  super- 
intendent of  construction,  suggested  the  use 
of  a  gravity  chute  through  the  central  air 
shaft,  and  after  a  prolonged  discussion,  this 
plan  was  adopted. 

Starting  at  the  bottom,  a  trestle  7  ft.  high 
was  built  and  arranged  so  as  not  to  interfere 
with  the  form  work,  and  from  this  was  placed 
a  series  of  platforms  8  ft.  apart,  supported  by 
2x8-in.  girders  sunk  into  the  walls  of  the  shaft 
which  was  4  ft.  in  diameter,  all  being  con- 
nected with  short  ladders. 

The  chute  proper  was  simply  a  trough  10x10 
ins.  with  a  series  of  baffles  nailed  on  alternate 
sides,  spaced  2  ft.  apart.  The  baffles  were  made 
by  cutting  4x4s  diagonally.  The  first  section 
rested  on  the  trestle,  and  the  remaining  parts 
were  held  in  place  by  cleats  and  so  braced  that 
each  platform  bore  the  weight  of  its  own  sec- 
tion. Three  sides  were  securely  nailed,  and  the 
fourth,  which  was  cut  to  suit  the  platforms, 
was  held  in  place  by  clamps  made  of  two 
pieces  of  2x4s  with  two  bolts  J^  in.  x  16  ins., 
two  clamps  to  each  section.  This  made  it  easy 
to  remove  one  side  for  repairs.  The  top  of 
the  chute  had  two  V-shaped  hoppers  at  an 
angle  of  45°  with  the  vertical  fitted  with  a 
wooden  slide  door.  Into  these  hoppers  the 
gravel  and  cement  were  dumped  from  wheel- 
barrows, six  wheelbarrows  of  gravel  making  a 
hopper  full.  This  was  placed  as  follows :  Two 
wheelbarrows  of  gravel,  then  1  sack  of  cement 
spread  over  it,  2  more  barrows  of  gravel  and 
another  sack  of  cement,  finishing  off  with  2 
barrows  of  gravel.  This  kept  the  cement  from 
blowing  away.  One  hopper  was  kept  continu- 
ally full  so  that  no  delay  resulted.  A  cowbell 
with  some  ^ire  and  3  sections  of  j4-in.  hose 
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made  a  first-class  telephone.  It  was  original- 
ly intended  to  apply  the  water  by  means  of  a 
hose  about  .30  ft.  down  the  chute,  but  this  iVas 
abandoned  as  much  better  and  more  uniform 
results  were  obtained  by  fixing  an  old  bucket 
with  perforated  bottom  at  the  top  of  the  chute, 
and  getting  water,  cement  and  gravel  all  to- 
gether at  the  start.  The  mi.x  went  down  slow- 
ly, the  vertical  stream  being  continually  brok- 
en by  the  rebound  of  the  rest  from  the  baf- 
fles, and  was  caught  at  the  bottom  in  y^  cu.  yd. 
wooden  scoop  cars,  designed  and  built  by  the 
writer,  and  conveyed  to  the  shovelers  on  an 
18-in.  gage  track.  The  forms  were  built  in 
r2-ft..  14-ft.  and  16-ft.  sections,  resting  on  a 
2x<j-in.  sill  and  braced  to  the  rail.    Thev  were 


(p.  268)  in  the  construction  of  the  San  Mateo 
Dam,  California: 

The  concrete  was  mixed  in  a  battery  of  6 
cubical  iron  mixing-machines  revolved  by  steam 
power.  It  was  delivered  to  the  work  by  a 
double-track  tramway  on  a  high  trestle  carried 
part  way  across  the  canyon  at  ihe  level  of  the 
top  of  the  dam  on  the  lower  side.  The  cars  on 
this  tramway  were  pushed  by  hand  and  dropped 
into  hoppers  let  into  the  floor  between  the  rails, 
leading  to  vertical  pipes,  16  ins.  in  diameter, 
which  extended  down  to  platforms  that'  were 
placed  from  time  to  time'  at  a  level  with  the  top 
of  the  work  as  it  progressed.  The  concrete 
dropped  down  these  pipes,  striking  on  steel 
plates,  from  which  it  was  shoveled  into  wheel- 
barrows and  trundled  to  the  place  of  use.  The 
height  of  this  drop  was  sometimes  as  great  as 
120  ft.,  but  no  injury  resulted  to  the  concrete, 
or  to  the  men  shoveling  it  as  it  fell. 

The  writer  on  local  dam  construction  has 
experimentally  dropped  concrete  210  ft. 
through  the  air  without  the  slightest  damage. 

The  concrete  mixed  as  above  described,  was 
of  a  good  texture,  and  although  the  weather 
varied  from  freezing  point  to  zero  and  no 
mechanical  means  of  heating  either  water  or 
materials  was  used  and  the  ice  formed  on  the 
tanks  2  ins.,  the  concrete  quickly  set  up  and 
was  harder  and  looked  better  than  the  machine 
mixed  concrete,  where  water  heated  by  the 
exhaust  steam  was  used.  In  handling  the 
steam  mixer,  6  men  and  an  engineer  were  re- 
quired, while  with  the  chute,  3  men  got  out 
twice  as  much  concrete,  and  so  satisfactory  to 
the  engineers,  promoters  and  contractors  that 
the  new  machinery  was  never  used. 

A  total  of  1,500  cu.  yds.  of  concrete  were 
mixed  in  this  manner,  and  required  but  one 
renewal  of  the  baffles.  The  second  set  being 
placed  opposite  the  worn  ones  to  keep  the  sides 
from   wearing  into   holes   where   the  concrete 
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so  arranged  that  when  the  sill  was  removed 
the  side  dropped  down  and  could  be  moved 
ahead,  while  the  arches  for  the  roof  were 
built  in  4-ft.  sections,  all  the  segments  being 
cut  from  a  pattern  and  so  arranged  that  each 
section  could  be  bolted  to  the  last  one  filled, 
thus  ensuring  a  uniform  roof  line. 

At  the  outset  there  was  considerable  specu- 
lation as  to  the  results  of  dropping  concrete 
so  far,  as  it  is  a  question  that  very  seldom 
crops  up  and  many  engineers  are  somewhat 
chary  of  injuring  the  concrete.  In  his  exhaus- 
tive  work  on    reservoirs,    Schuyler    mentions 


hit  on  the  rebound  off  the  baffles.  The  total 
cost  of  chute,  renewal  of  baffles  and  labor  of 
building  in  place  was  $75  or  5  cts.  per  cu.  yd. 

Very  often  engineers,  especially  in  western 
irrigation  projects,  are  confronted  with  situa- 
tions where  the  installation  of  mixing  ma- 
chinery is  a  physical  impossibility,  and  hand- 
mixing  out  of  the  question.  To  these,  the 
gravity  chute  offers  an  easy  road.  Many  adap- 
tations of  it  can  be  made  by  using  bolts  for 
baffles,  ordinary  corrugated  iron  for  the  sides, 
and  by  varying  the  spacing  of  the  baffles, 
lengths  from  6  ft.  to  1,000  ft.  can  be  made. 
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The  handling  of  the  Uning  tor  the  timbered 
section  offered  some  nice  points  in  construc- 
tion. It  was  found  that  the  timbers  could  not 
be  moved  without  grave  danger,  and  it  was 
decided  to  concrete  them  in,  and  the  problem 
of  packing  concrete  back  of  tlie  caps  arose. 
For  this,  three  suggestions  were  made:  (1) 
To  cut  a  V-shaped  notch  in  the  center  of  the 
cap  and  pack  the  concrete  in  with  a  trowel; 
(2)  To  use  reinforcing  rods  1  in.  irl  diameter 
bent  into  shape  of  side  and  roof,  and  then  re- 
move upright  posts  and  caps,  and  (3)  to  fill  in 
the  roof  as  much  as  possible  and  afterwards 
pump  grout  to  fill  the  vacant  spaces. 

The  first  idea  was  too  dangerous,  and  as  it 
was  difficult  to  obtain  the  rods,  the  second 
scheme  was  abandoned,  leaving  the  third  as 
the  only  alternative. 

An  ordinary  wagon  pump  was  rigged  up 
with  a  3-in.  suction  and  2-in.  delivery  hose, 
with  reducer  to  attach  to  1-in.  pipes  inserted 
in  the  roof.  Grout  mixed  1  to  2  was  used,  and 
the  results  were  more  than  satisfactory.  The 
first  pumping  caused  a  little  leakage  through 
the  weak  spots  in  the  roof  and  sides  near  the 
top.  That  these  were  closed  up  was  shown  by 
a  second  pumping,  which  did  not  even  cause 
sweating,  while  a  third  application,  as  an  ex- 
tra precaution,  was  found  totally  unnecessary. 

Gravel,  cement,  lumber  and  water  for  this 
work  had  to  be  hauled  5  miles  over  a  rough 
mountain  road  and  were  delivered  by  con- 
tract at  $1.25  per  yard  for  gravel,  cement  75 
cts.  per  ton,  and  water  10  cts.  per  barrel. 
Lumber  cost  $30  per  M.  ft.  B.  M.  Ideal  Port- 
land cement,  a  Colorado  product,  cost  $3.25  on 
the  job;  labor  cost  $2.50  for  carmen  and  out- 
side men,  $2.75  for  overhead  shovelers ;  car- 
penters 40  cts.  per  hour,  and  foremen  $4  per 
day.  Two  10-hour  shifts  were  worked  and 
the  whole  tunnel  lining  of  2,400  cu.  yds.  of 
concrete  was  completed  in  40  working  days. 

The  comparative  itemized  cost  of  lining  by 
steam  mixing  and  by  the  chute  were  as  fol- 
lows: 

STEAM  MIXER. 

1  engineer   $  4.20 

4  men  feeding   10.00 

1  roustabout    2.50 

2  men  loading  into  cars 5.00 

4  men  placing  in  forms 11,00 

3  carpenters   12.00 

5  carpenters'   helpers 7.5ii 

2  carmen    5,00 

1  trackman    2.50 

1  general  foreman    6.50 

Total  labor  for  15  yds $66,20 

Labor,  per  yard $  4.41 

Gravel,  per  yard 1.50 

Cement,  per  yard 2.50 

Water    0.20 

Lumber    0.08 

Light 0.10 

Coal  and  oil  for  mixer 0.25 

Wear  and  tear  of  mixer 0.25 

Total    cost    per   yard $  9.29 

GRAVITY    CHUTE. 

3  men    mixing i  7.50 

4  carmen    10.00 

6  men  placing  in  forms 16.50 

4  carpenters    16.00 

4  carpenters'    helpers 10.00 

2  trackmen    5.00 

1  general  foreman 6.50 

Total  labor  for  35  yds $71.50 

Labor,  per  yard 2.04 

Gravel,  per  yard 1.50 

Cement,   per   vard 2.50 

Water    0.20 

Lumber    0.08 

Light    0.10 

Mixer    0.05 

Total   cost  per  yard $  6.47 

The  biggest  run  with  steam  mixer  was  26 
cu.  yds.  and  the  smallest  8  cu.  yds.,  due  to 
breakdowns,  while  the  chute  made  54  cu.  yds. 
maximum  and  21  minimum,  due  to  water 
giving  out. 

Messrs.  Field,  Fellows  &  Hinderlider,  Con- 
sulting Engineers,  Denver,  Colo,,  were  in 
charge  of  construction,  Mr.  Hinderlider  be- 
ing resident  engineer.  As  this  firm  has  success- 
fully completed  more  irrigation  works  than 
any  other  firm  in  the  West,  their  adoption  of 
the  gravity  mix  above  described,  is  a  sufficient 
guarantee  of  its  excellence.  Messrs.  C.  C. 
Magenheimer  and  G.  J.  Mageiiheimer,  both  of 
Chicago,  are  respectively  President  and  Gen- 
eral Manager  of  the  Orchard  Mesa  Con- 
struction Co. 


The    Effect   of    Sodium    Silicate    Mixed 

With  or  Applied  tu  Concrete.* 

The  easy  abrasion,  or  what  is  commonly 
called  "dusting"  of  cement  concrete  floors  in 
office  buildings,  has  called  my  attention  to  the 
need  of  a  material  which  could  be  readily  and 
economically  applied,  resulting  in  the  harden- 
mg  of  the  concrete  itself  and  not  producing 
a  veneer  which  would  soon  wear  off  under 
foot  or  other  traffic. 

Nearly  all  of  the  so-called  floor  finiishcs 
which  are  designed  to  protect  the  floor  from 
jlusting  prove  to  be  merely  oil  paints,  some 
of  thern  simply  Portland  cement  ground  up 
in  varnish  or  linseed  oil  with  some  coloring 
matter  and  possibly  other  harmless  materials 
which  would  enable  the  inventor  to  obtain  a 
patent. 

There  did  not  seem  to  be  any  material  on 
the  market  which  would  sink  into  the  pores 
and  itself  harden  so  as  to  form  an  actual 
wearing  surface  and  not  a  veneer,  with  the 
possible  exception  of  a  chemical  formula 
often  used  in  France  and  Germany  to  pro- 
tect plaster  and  prepare  same  for  mural  dec- 
oration. This  material  is  hydrof^uosilicide  of 
magnesium  and  zinc.  The  objection  to  its 
use  for  the  protection  of  concrete  floors  or 
the  hardening  of  concrete  surfaces  for  any 
purpose  whatever,  is  entirely  from  the  stand- 
point of  economy,  it  costing  from  8  to  10 
cts.  per  sq.  ft.  to  correct  the  bad  workman- 
ship which  is  so  often  the  cause  of  the  dust- 
ing of  concrete  floors. 

I,  therefore,  started  some  experiments  with 
sodium  silicate  both  in  powderecl  form  and 
in  the  form  of  water  glass.  I  found  that 
the  powdered  sodium  silicate  which  can  be 
obtained  commercially  contained  impurities 
which  did  not  render  it  readily  soluble  in 
water.  The  sodium  silicate  in  the  form  of 
water-glass  of  about  40°  Baume  was  readily 
mixed  with  water,  the  object  being  to  thin' 
the  sodium  silicate  down  to  a  point  where  it 
would  penetrate  as  deeply  as  possible  into 
the  pores  of  the  concrete,  making  several  ap- 
plications until  the  pores  were  all  filled  and 
the  sodium  silicate  flushed  with  the  surface. 
That  which  flushed  with  the  surface,  being 
soluble,  was  readily  washed  off  with  water 
and  that  which  remained  in  the  pores  having 
come  in  contact  with  the  lime  and  other  al- 
kalies, hardened  into  what  we  may  be  pleased 
to  term  "mineral  glue,"  From  experiments 
extending  over  several  months  I  found  that 
we  had  obtained  the  results  we  had  been 
striving   for. 

This  suggested  various  other  uses  all  of 
which  had  the  object  in  view  of  hardening 
and  waterproofing  the  surface  of  concrete; 
such  as  the  protection  of  arrises,  waterproof- 
ing hollow  concrete  blocks,  hardening,  water- 
proofing and  protecting  interior  surfaces  of 
cisterns  and  protecting  buttermilk  vats  against 
the  action  of  lactic  acid ;  the  protection  of 
porous  concrete  surfaces  against  the  action  of 
oils,  preventing  efflorescence,  seeping  out  of 
soluble  salts  from  Portland  cement  mortar, 
concrete  or  stone,  and  the  possible  prevention 
of  hair  cracks  and  crazing. 

It  is  also  entirely  within  the  range  of  pos- 
sibility that  such  treatment  of  interior  and 
exterior  surfaces  oi  concrete  may  be  of  val- 
uable assistance  in  solving  the  drain  tile,  al- 
kali, and  sea  water  problems.  After  the  tile 
has  been  made  and  set  hard  for  two  or  three 
weeks,  and  has  then  dried  out  so  as  to  permit 
the  introduction  of  sodium  silicate  in  thin 
solution  into  the  pores,  the  drain  tile  may 
be  immersed  into  a  bath  of  sodium  silicate, 
composed  of  1  part  water-glass,  40°  Baunie, 
and  3  parts  water,  a  total  of  four  parts ;  the 
immersion  to  be  a  sufficient  length  oi  time 
to  allow  the  tile  to  absorb  the  uiaximum 
quantity.  It  is  then  removed  from  the  bath 
and  allowed  to  dry.  Thus  the  sodium  silicate 
coming  in  contact  with  the  lime  and _  other 
alkali  present  in  the  concrete  forms  into  a 
mineral  glue  which  is  insoluble  and  very 
hard,  I  believe  I  have  suggested  a  siifiicient 
number  of  uses  to  illustrate  the  possibilities 
of  sodium  silicate  applied  to  concrete. 


*\  paper  by  Albert  Moyer,  read  before  the 
American  Society  for  Testing  Materials.  Atlantic 
Citv.  N,  J,.  June  30,  1910. 


The  action  of  sodium  silicate  applied  to 
dry  concrete  is  vastly  different  from  that 
which  is  mixed  with  the  cement  while  tW« 
concrete  is  being  gaged.  Through  the  cour- 
tesy of  Mr.  S.  Warren  Hartwell,  Mr,  W.  R. 
Dunn,  and  some  opinions,  advice  and  sug- 
gestions from  Dr.  Allerton  S,  Cushman.  we 
carried  on  some  experiments  with  cement  and 
sand  briquettes  which  were  mixed  with  a  thin 
solution  of  sodium  silicate  and  water,  com- 
pared with  normal  briquettes  treated  in  the 
usual  way,  and  also  compared  with  normal 
briquettes  afterward  immersed  in  water  con- 
taining 10  per  cent  of  sodium  silicate. 

I  also  made  up  some  briquettes  of  1  part 
hydrated  lime,  3  parts  standard  sand  and  wa- 
ter; also  briquettes  of  1  part  hydrated  lime,  2 
parts  building  sand  mixed  with  a  solution  of 
1  part  water-glass,  2  parts  water;  the  initial 
set  was  a  half  hour,  final  set  1  hour.  As 
soon  as  dry,  they  were  immersed  in  a  solution 
of  sodium  silicate,  1  part  water  glass,  40° 
Baume,  3  parts  water.  After  the  briquettes 
had  absorbed  the  maximum  amount  of  this 
solution,  they  were  allowed  to  dry  out.  They 
had  become  hard  but  showed  very  little 
strength  in  tension.  They  were  then  im- 
mersed in  water  for  several  days,  no  disin- 
tegration taking  place.  The  object  of  this 
test  was  to  ascertain  the  solubility  of  lime 
briquettes   so  treated, 

A  series  of  briquettes  were  made  of  1  part 
Portland  cement,  3  parts  Ottawa  sand,  mixed 
with  the  usual  quantity  of  water  containing 
10  per  cent  of  sodium  silicate,  the  results 
show  a  falling  off  in  strength  compared  with 
the  same  sample  of  cement  mixed  with  the 
usual  quantity  of  water,  no  sodium  silicate 
added,  and  the  briquettes  immersed  in  water 
in  the  usual  way.  This  falling  off  was  no- 
ticed both  in  the  7  and  28  day  periods. 

Briquettes  of  1  part  cement,  3  parts  Ottawa 
sand,  mixed  with  the  usual  percentage  of  wa- 
ter containing  no  sodium  silicate,  after  24 
hours  were  immersed  in  water  containing  10 
per  cent  of  sodium  silicate,  with  the  result 
that  the  strength  was  increased,  as  compared 
with  the  same  sample  of  cement  treated  in 
the  usual  way,  no  sodium  silicate  having  been 
added  in   mixing  the  cement   with  the  water. 

No  neat  cement  tests  were  made  for  the 
reason  that  the  comparisons  we  wished  to  ob- 
tain were  those  which  would  tend  to  show- 
that  the  introduction  of  sodium  silicate  into 
concrete  after  final  set  would  strengthen  such 
concrete.  Reducing  the  results  to  figures,  I 
give  below  the  average  results  of  a  full  set  of 
e.xperiments : 

One  part  Portland  cement,  3  parts  Ottawa 
sand  briquettes  mixed  with  the  usual  amount 
of  waier  and  immersed  in  water:  7  days.  28o 
lbs  per  sq  In.  cross  section;  28  days.  347  lbs. 
per  sq.  in.  cross  section.  Mixed  with  water  con- 
taining 10  per  cent  sodium  silicate  and  Im- 
mersed In  water:  7  days,  117  lbs.:  28  days. 
203  lbs. 

You  will  note  a  considerable  falling  off  in 
strength. 

Mixed  with  the  usual  amount  of  water  con- 
taining no  sodium  silicate  and  after  24  hour* 
Immersed  In  water  containing  10  per  cent  of 
sodium  silicate:  7  days,  360  lbs,;  28  days, 
497  lbs. 

Quite  a  considerable  increase  in  strength  is 
to   be  noticed. 

We  assume  that  the  sodium  silicate  coming 
in  contact  with  the  lime  or  other  alkalies  and 
alkaline  earth  salts  gives  a  reaction  which 
causes  a  deposit  of  silicic  acid  which  forms 
into  an  insoluble  gelatinous  silica  and  hard- 
ens into  and  acts  as  a  mineral  glue. 

Sodium  silicate  mi.xed  with  the  cement 
while  the  mortar  is  being  gaged  quickens  the 
setting  time,  an  arbitrary  period  determined 
by  the  stiffness  of  the  mortar  to  a  degree 
which  will  bear  a  wire  or  needle  under  cer- 
tain pressure.  The  final  hardening,  however, 
never  attains  as  great  strength  as  normal 
slow  setting  concrete. 

I  mixed  up  some  water  glass  in  proportion 
of  1  part  water-glass,  3  parts  lime  water-^ 
that  is  water  containing  all  the  lime  which  it 
would  take  up  in  solution  then  decantered  off. 
On  standing  for  a  few  minutes  it  became  a 
jelly.  I  then  mixed  up  a  solution  of  sodium 
silicate  and  ordinary  water,  mixed  with  it  neat 
cement  to  a  wet  consistency,  probably  30  per 
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cent  water.  Within  a  few  minutes  this  mass 
had  become  a  stiff  jelly;  this  jelly  is  very 
quickly  formed,  thus  quickening  the  time  of  ' 
setting,  which  in  reality  is  merely  a  period  of 
definite  stiffness,  and  has  little  or  no  relation 
to  the  time  of  maximum  hardening.  This 
jelly  having  been  formed  before  the  cement 
had  time  to  harden,  interfered  with  the 
process  and  weakness  resulted,  which  is 
shown  by  the  tests. 

I  would  suggest  that  those  interested  in 
this  subject  experiment  by  using  a  retarder, 
such  as  a  10  per  cent  solution  of  sodium 
hydrate  caustic  or  a  similar  solution  of  mag- 
nesium sulphate.  If  the  formation  of  the 
gelatinous  silica  is  retarded  until  the  cement 
has  had  an  opportunity  to  set,  it  is  possible 
that  the  strength  of  laboratory  specimens  will 
be  increased.  We  might  thus  obtain  some  in- 
formation as  to  the  effect  of  sodium  silicate 
on  concrete  if  experiments  are  made  extend- 
ing over  long  time  periods.  A  set  of  speci- 
mens in  the  form  of  briquettes  and  cubes  for 
tensile  and  crushing  strength  may  be  made 
and  stored  in  water,  breaking  these  specimens 
in  regular  periods  of  time  up  to  two  years. 
As  far  as  I  know  this  has  not  been  done  and 


might  possibly  lead  to  some  interesting  data 
on   this   subject. 

Concrete  is  strengthened  and  hardened 
when  sodium  silicate  in  solution  is  applied  to 
the  surface.  The  concrete  has  hardened  nor- 
mally and  that  which  is  porous  will  allow  the 
introduction  of  sodium  silicate  to  some  little 
depth  in  the  pores,  the  depth  depending  upon 
the  porosity  of  the  concrete.  The  action  of 
forming  into  a  jelly  thus  takes  place  without 
interfering  with  the  process  of  hardening  and 
this  gelatinous  substance  forms  into  an  in- 
soluble mineral  glue. 

Without  experimental  proof  and  based  upon 
the  theory  of  maximum  density,  it  is  my  opin- 
ion that  this  method  or  treatment  by  the  ap- 
plication of  sodium  silicate  to  concrete  sur- 
faces, will  act  as  waterproofing  and  prevent 
the  action  of  salt,  alkaline  or  sulphurous 
water  on  the  surface. 

This  is  a  field  which  requires  quite  some 
laboratory  experiments  which  should  be  fol- 
lowed up  by  field  experiments.  Sodium  sili- 
cate in  the  form  of  water-glass  is  very  cheap, 
less  than  1  ct.  per  lb.,  and  a  pound  thinned 
down  with  water  to  the  proper  consistency  that 
will  enter  the  pores  of  the  concrete,  will  cover 


quite  an  area.  I  treated  the  floors  of  the  office 
in  which  I  am  located,  covering  some  1,400 
sq.  ft.,  at  a  cost  of  0.3  ct.  per  sq.  ft.  which 
includes  all  labor  and  material. 

Should  exhaustive  experiments  and  field 
tests  demonstrate  by  long  time  results  that 
there  is  no  further  action  of  water  on  sur- 
faces so  treated,  and  that  the  sodium  silicate 
remains  in  the  form  of  an  insoluble  mineral 
glue,  many  very  serious  problems  have  been 
solved,  such  as  the  action  of  alkalies  or  sul- 
phurous soil  on  drain  tile  and  other  concrete 
products,  the  action  of  sea  water  on  con- 
crete, waterproofing  tanks,  the  protection  of 
tanks  against  certain  acids  and  oils,  and  the 
dusting  of  concrete  floors. 

I  have  taken  the  precaution  to  apply  for  a 
patent,  as  I  find  that  no  patent  has  been  is- 
sued covering  the  use  of  sodium  silicate  for 
these  purposes.  The  reason  for  making  appli- 
cation for  patent  is  to  prevent  others  from 
obtaining  same  and  thus  protect  the  engineer 
and  user  of  Portland  cement  by  allowing  the 
use  of  sodium  silicate  without  fear  that  any- 
one is  infringing  on  the  patent.  I  hereby 
give  notice  that  if  the  patent  is  obtained  I 
shall  donate  same  to  the  concrete  industry. 
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The  Determination  of  Soluble  Bitumen.* 

One  of  the  fundamental  tests  in  the  exami- 
nation of  bituminous  materials  is  undoubtedly 
the  determination  of  soluble  bitumen,  or  to- 
tal bitumen  as  it  is  sometimes  called,  and  yet 
in  common  with  most  other  tests  of  such  ma- 
terials, important  variations  exist  in  the  meth- 
ods adopted  by  different  analysts.  Owing  to 
the  variety  of  materials  which  are  classed  as 
bitumen  and  to  a  diversity  of  opinion  as  to 
the  definition  of  the  term,  this  subject  is  a 
difficult  one  to  handle  in  a  satisfactory  man- 
ner, and  many  analysts  have  adopted  the 
method  of  reporting  their  results,  merely  as 
the  solubility  of  the  material  examined,  in  a 
given  solvent.  .  This  is  perhaps  the  wisest  pro- 
cedure at  present,  and  will  be  adhered  to  in 
the  following  paper.  With  the  hope  of  plac- 
ing this  matter  upon  a  more  rational  basis,  it 
is  the  authors'  present  purpose  to  open  a  gen- 
eral discussion  of  the  subject  by  the  presenta- 
tion and  brief  consideration  of  data  which 
they  have  so  far  secured. 

The  soluble  bitumen  determination  is  em- 
ployed mainly  for  the  purpose  of  ascertaining 
what  percentage  of  material  is  held  in  suspen- 
sion as  inert  matter  in  so  far  as  binding  value 
it  concerned.  Such  products  are  usually  di- 
vided into  two  classes,  organic  and  inorganic, 
and  so  reported,  the  separation  being  accom- 
plished by  igniting  the  residue  obtained,  until 
all  organic  matter  has  been  burned  off.  The 
organic  matter  is  often  called  free  carbon,  es- 
pecially in  the  case  of  tars,  although  there  are 
many  reasons  for  thinking  that  free  carbon 
constitutes   only   a   portion   of   this   substance. 

Without  entering  into  a  discussion  as  to 
what  materials  should  and  should  not  be 
classed  as  bitumens,  it  may  be  said  that  in  this 
paper  the  term  is  made  to  include  all  organic 
sultstances  commonly  known  as  tars;  mineral 
oils;  the  commercial  residues  obtained  from 
each,  known  as  pitches  and  artificial  asphalts; 
native  asphalts ;  and  other  solid  native  organic 
products  composed  mainly  of  hydrocarbons 
soluble  in  carbon  bisulphide.  In  view  of  the 
variety  of  substances  which  are  included  un- 
der this  term,  and  to  the  fact  that  mixtures 
of  any  two  or  more  may  be  encountered  as 
commercial  products,  it  is  most  essential  that 
a  method  of  determining  soluble  bitumen  be 
selected  which  is  applicable  to  all  or  to  the 
greatest  number  of  materials.  Accuracy,  ease 
of  manipulation,  time  consumed,  and  cost  are 
also  important  factors  to  be  considered,  and 
have  been  constantly  borne  in  mind  by  the 
authors  in  tht  work  here  described. 

•A  paper  by  Prevost  Hubbard  and  C.  S. 
Reeve,  presented  at*  the  13th  annual  meeting  of 
the  American  Societv  for  Testing  Materials,  At- 
lantic  City.   N.   J..   June   2S-July   2,    1910. 


In  selecting  a  solvent  for  our  investigations, 
we  noted  that  carbon  bisulphide,  chloroform, 
benzol,  toluol,  and  turpentine,  have  been  used 
for  the  determination  of  total  bitumen,  and 
had  time  permitted  it  would  have  no  doubt 
proven  interesting  to  have  shown  correlated 
results  with  the  use  of  each  of  these  materials. 
As  such  volume  of  work  would  have  precluded 
the  possibility  of  our  being  able  to  present 
these  data  for  discussion  at  this  time,  we  aimed 
to  select  two  solvents  that  w'ould  prove  scien- 
tifically, as  well  as  commercially  applicable,  and 
therefore  adopted  carbon  bisulphide  (C.  P. 
Baker  and  Adamson)  and  commercial  90  per 
cent  benzol  B.  P.  80.5°.  We  appreciated  the 
fact  that  chloroform  is  preferred  by  some 
chemists  for  the  reason  that  in  certain  cases  it 
exhibits  a  slightly  greater  solvent  action  than 
carbon  bisulphide,  but  the  results  as  a  rule  are 
so  slightly  different  that  we  doubt  its  coming 
into  general  use  on  account  of  its  much  high- 
er cost.  The  same  objection  holds  for  the  use 
of  C.  P.  Benzol,  which  would  no  doubt  have 
given  more  satisfactory  results  than  were  ob- 
tained through  our  use  of  the  commercial  ma- 
terial. Turpentine  was  not  considered  on  ac- 
count of  the  difficulty  of  obtaining  a  pure 
product  of  definite  composition. 

Having  decided  upon  our  solvents,  it  was 
our  object  to  apply  them  in  such  manner  as 
would  be  typical  of  the  various  methods  now 
in  general  use  among  chemists  engaged  in  bi- 
tumen work,  comparing  the  results  obtained, 
and  possibly  recommending  or  evolving  a 
method  that  would  give  a  miximum  degree  of 
accuracy  consistent  with  a  proper  economy  of 
time.  Consideration  was  given  to  the  fact 
that  there  is  a  division  of  opinion  among  vari- 
ous operators  as  to  the  merits  of  hot  or  cold 
solvents,  while  with  some  the  different  forms 
of  extractors  appear  to  be  preferred.  For  the 
purpose  of  meeting  these  conditions,  the  fol- 
lowing general  methods  of  procedure  were 
adopted,  using  from  1.7.5  to  2  grams  of  ma- 
terial to  be  analyzed  in  each  case. 

EXTRACTOR    METHOD. 

For  the  purpose  of  our  investigation,  the 
Wiley  extractor  was  selected  as  embodying 
the  general  principles  of  most  of  the  other 
types.  This  form  of  apparatus  may  be  briefly 
described  as  consisting  of  a  glass  tube  !»  ins. 
long  by  2  ins.  in  diameter,  shaped  like  a  large 
test  tube,  and  having  a  metal  condenser  which 
is  attached  to  the  cover  and  extends  down- 
ward through  the  upper  half  of  the  tube.  The 
sample,  which  has  been  weighed  in  the  cone 
of  a  tarred  filter  paper,  is  suspended  in  a 
bottomless  porcelain  receptacle  from  the  apex 
of  the  condenser,  and  the  solvent  is  heated  in 
the  bottom  of  the  tube. 

.A  few  preliminary  tests  were  made  on  filter 


papers  of  different  make  and  size,  single  and 
double,  after  which  the  following  method  was 
adopted  and  used  throughout  the  series  report- 
ed below.  Two  15  cm.  C.  S.  and  S.  No.  575 
hardened  filters  were  folded  lightly  in  the 
usual  way  after  which,  taking  their  center 
point  as  the  apex,  they  were  rolled  into  nar- 
row cones,  having  a  diameter  of  about  one 
inch  at  the  base.  They  were  then  counter- 
poised and  1.75  to  2  grams  of  material  was 
weighed  in  one  of  them.  The  paper  contain- 
ing the  sample  was  placed  inside  of  the  coun- 
terpoise filter,  the  two  were  suspended  in  the 
receptacle  of  the  extractor,  and  using  about  35 
cc.  of  solvent,  the  extraction  was  allowed  to 
proceed  until  the  washings  came  through  prac- 
tically clear.  The  papers  were  then  removed 
from  the  apparatus,  dried  in  a  hot-air  oven 
at  100°  C,  cooled,  and  weighed. 

For  the  determination  of  inorganic  matter 
insoluble  it  was  necessary  to  accept  the  stated 
weight  of  ash  for  filter  paper,  which  was  de- 
ducted from  the  weight  of  residue  obtained 
upon  ignition  of  the  total  insoluble  material 
and  the  paper  containing  same. 

COLD    METHOD. 

The  sample  was  weighed  in  a  100  cc.  Erlen- 
meyer  flask,  which  had  been  previously  tarred. 
It  was  dissolved  by  the  slow  addition  of  ,100 
cc.  of  solvent,  with  constant  twirling  until  the 
material  was  entirely  broken  up,  after  which 
the  flask  was  in  a  dark  closet  for  17  hours. 
At  the  end  of  that  time  the  solution  was  fil- 
tered through  a  felt  of  long  fibre  amphibole 
asbestos,  contained  in  a  large  platinum  Gooch 
crucible,  which  had  been  previously  ignited 
and  weighed. 

The  form,  of  Gooch  crucible  best  adapted 
for  such  determinations  holds  30  cc,  is  4.4 
cm.  wide  at  the  top,  tapering  to  3.6  at  the  bot- 
tom, and  2.6  cm.  deep.  The  felt  is  made  by 
beating  up  the  asbestos  in  a  mortar  and  sus- 
pending the  finer  particles  in  water.  The 
suspended  asbestos  is  poured  into  the  cruci- 
ble, which  has  in  the  meantime  been  placed  in 
the  vacuum  filtering  flask.  As  soon  as  the 
asbestos  has  somewhat  settled  vacuum  is  ap- 
plied and  the  felt  deposited  on  the  bottom  of 
the  crucible,  which  is  then  dried,  ignited, 
cooled  in  a  desiccator  and  weighed.  The  pre- 
pared felt  should  be  dense  enough  to  just 
barelv  transmit  light  when  held  so  that  the 
bottom  of  the  crucible  is  between  the  eye  and 
the  source  of  light.  If  it  is  denser  than  this 
the  filter  is  apt  to  clog,  and  if  much  thinner 
to  let  through  the  finer  particles  of  insoluble 
material.  With  a  little  practice  it  is  possible 
to  prepare  a  uniform  felt  without  difficulty. 

.'\11  the  insoluble  matter  was  brought  on  to 
the  felt  by  scrubbing  out  the  flask,  a  slight 
suction   was  applied  w-hen   necessary,   and  the 
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TABLE  1.— RESULTS   OBTAINED  BY  THE  EXTIt<VCTOR  METHOD. 


Material. 


Solveni'. 


Residual    coal    tar Carbon  bisulphide 


Residual    coal    tar 90%  benzol 


Residual  water  gas   tar. ....  .Carbon  bisulphide 


Residual  water  gas  tar 90%  benzol 


Residual   petroleum    Carbon  bisulphide 


Residual  petroleum 90%  benzol 


Blown    petroleum   residue. ..  .Carbon  bisulphide 


Blown    petroleum    residue. ..  .90%  benzol 


Bermudez  asphaltic  cement.  .Carbon  bisulphide 


Bermudez  asphaltic  cement.  .90%  benzol 


Bermudez    asphalt    Carbon  bisulphide 


Bermudez  asphalt   90%  benzol 
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100.00 
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99.11 

.38 
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.08 
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100.17 
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100.00 
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100.35 
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—.20 
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100.00 
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100.00 
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—.40 
—.11 

".i4 

100.00 
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96.S0 
96.58 

1.44 
1.56 

1.59 

1.72 

.17 
.14 

100.00 
100.00 

■.::: 

96.74 
96.74 

1.45 
1.41 

1.64 
1.67 

.17 

.IS 

100.00 
100.00 

95.61 
95.73 

2.29 
2.12 

1.92 
2.01 

.IS 
.14 

100.00 
100.00 

95.44 
95.75 

2.29 
2.12 

2.09 
1.99 

.18 
.14 

100.00 
MO. 00 

contents  of  the  crucible  washed  until  the  wash- 
ings came  through  clear,  or  nearly  so.  The 
crucible  and  contents  were  dried  in  a  hot-air 
oven  at  about  100°  C.  cooled  and  weighed, 
after  which  any  organic  matter  was  burned  off 
and  the  inorganic  matter  or  ash  determined 
by  again  weighing. 

The  flask  was  also  dried  and  weighed  in  a 
number  of  cases  in  order  to  determine  the 
possible  error  due  to  adhering  material  or 
variations  in  the  weight  of  the  flask  under 
different  atmospheric  conditions.  In  the  case 
of  the  asphalt  and  asphalt  cement,  the  usual 
procedure  of  burning  off  the  filtrate  and  re- 
covering any  ash  therefrom  was  followed.  The 
time  of  subsidence — IT  hours — was  selected  as 
being  sufficient  and  most  convenient,  for  the 
reason  that  the  samples  could  be  dissolved  and 
set  away  at  4  p.  m.  and  be  ready  for  filtration 
the  following  morning  at  9. 

HOT    METHOD. 

The  sample  was  weighed  in  a  100  cc.  Erlen- 
meyer  flask  as  before,  and  broken  up  by  the 
addition  of  .50  cc.  of  solvent.  The  flask  was 
then  connected  to  a  short  spiral  reflux  con- 
denser and  placed  over  a  steam  bath  where 
the  solution  was  maintained  at  its  boiling  point 
for  three  hours.  The  flask  was  then  discon- 
nected and  the  solution  filtered,  the  procedure 
being  exactly  the  same  as  in  the  cold  method. 

Bearing  in  mind  the  variety  of  materials 
which  may  be  classed  as  bitumens,  the  authors 
endeavored  to  select  si.x  typical  comrnercial 
products  which  represent  through  their  dif- 
ferent origins,  three  distinct  classes  of  bitu- 
mens. We  therefore  made  use  of  (1)  a  resid- 
ual coal  tar;  (2)  a  residual  water  gas  tar; 
(S)  a  residual  petroleum;  (4)  a  blown  resid- 
ual petroleum:  (.5)  a  Bermudez  asphaltic  ce- 
ment; (6)  Bermudez  asphalt.  .\  general 
method  of  analysis  that  would  prove  applicable 
to  such  a  series  of  materials  should  be  ac- 
curate for  the  determination  of  soluble  bitu- 
men in  practically  all  bituminous  substances 
with  the  exception  of  Trinidad  asphalt,  which 
owing  to  the  peculiar  nature  of  its  fine  ma- 
terial, has  thus  far  been  thou,:,'hc  to  require 
special  treatment,  and  has  there* ore  been  pur- 
posely omitted  from  consideration  in  the  pres- 
ent discussion. 

The  following  tables  are  not  only  of  inter- 
est in  comparing  the  different  methods,  but 
the  duplicate  results  show  their  probable 
limit  of  accuracy,  as  in  every  instance  one  set 
of  determinations  was  made  by  each  of  the 
authors. 

In  Table  I  it  will  be  noted  that  under  the 
column  headed  "Organic  Matter  Insoluble.''  a 
number  of  negative  quantities  are  found.  This 


is  due  to  the  almost  invariable  passage  of  some 
of  the  insoluble  matter  through  the  lirst  paper 
and  its  retention  by  the  second.  This,  to- 
gether with  the  fact  that  it  is  almost  impos- 
sible to  wash  all  of  the  bitumen  out  of  the 
paper  as  evidenced  by  a  residual  stain,  consti- 
tutes the  chief  objections  to  the  extractor 
method.  One  other  which  may  be  mentioned, 
however,  is  that  while  the  closest  check  re- 
sults for  the  tars  were  obtained  with  the  57o 
C.  S.  and  S,  filter,  this  paper  proved  too  close- 
grained  for  the  asphaltic  cement  and  asphalt, 
and  soon  filled  to  overflowing.  B.  and  A.  9 
cm.  filters  were  therefore  used  for  these  two 
samples.  That  insoluble  organic  matter  .passes 
through  both  filters  in  the  case  of  the  tars  is 
shown  by  the  results  in  the  last  column  which 
were  obtained  by  immediately  refiltering  the 
filtrate  from  the  extractor,  through  a  Gooch 
crucible  fitted  with  an  asbestos  pad.     In  com- 


paring the  two  solvents,  it  will  be  noted  that 
for  the  tars  carbon  bisulphide  is  the  most  pow- 
erful, and  that  with  it  closer  check  results 
were  obtained  than  with  benzol.  It  may  be 
added  that  in  the  extractor  that  fraction  of 
the  benzol  coming  in  contact  with  the  bitu- 
men  is   probably   almost   chemically   pure. 

In  Table  II  it  will  be  seen  that  very  uniform 
results  are  obtained  by  the  IT-hour  cold  meth- 
od where  carbon  bisulphide  is  used  as  a  solv- 
ent, the  maximum  variation  in  check  results 
on  soluble  bitumen  being  under  0.2  of  1  per 
cent.  Here  again  benzol  is  shown  to  be  a  less 
powerful  solvent  for  the  tars,  and  gives  much 
poorer  check  results,  the  maximum  variation 
being  over  2  per  cent.  It  was  found  that  such 
variations  occurred  only  when  different  lots 
of  solvent  were  employed  and  not  when  two 
determinations  were  made  from  the  same  lot. 
Different  lots  of  carbon  bisulphide,  however, 
gave  as  close  checks  as  where  the  same  lot 
was  used.  The  error  due  to  the  small  amount 
of  residue  remaining  in  the  flask  is  seen  to  be 
negligible,  not  only  in  this  table  but  in  Tables 
III  and  VII. 

Table  III  shows  that  the  flask  method  hot 
produces  just  as  uniform  results  as  the  17- 
hour  cold  method,  when  carbon  bisulphide  is 
used,  and  here  again  90  per  cent  benzol  is 
shown  to  be  an  inferior  solvent.  .■Xs  com- 
pared with  the  cold  method,  the  most  notice- 
able difference  is  the  apparent  increase  in 
solubility  of  the  various  materials.  Much  of 
the  organic  matter  insoluble  is  known  to  be 
in  a  very  finely  divided  state,  and  as  the  meth- 
od allows  no  opportunity  for  quiet  settlement 
of  this  residue,  it  was  feared  that  a  portion  of 
the  insoluble  matter  had  passed  through  the 
filter.  This  seemed  to  be  corroborated  by  the 
fact  that  upon  standing  the  filtrates  from 
even  the  17-hour  cold  tests  invariably  showed 
a  deposit  of  insoluble  matter  in  the  bottom  of 
the  flask. 

To  determine  how  much  this  really  amount- 
ed to.  a  series  of  refiltrations  with  carbon  bi- 
sulphide was  made  on  the  residual  coal  tar, 
the  residual  petroleum  and  the  Bermudez  as- 
phaltic cement,  with  results  as  shown  in  Table 
IV.  .Ml  digestions  were  made  in  the  dark. 
As  the  deposition  continued  beyond  the  period 
of  three  or  four  days,  by  which  time  complete 
sedimentation  should  have  taken  place,  we 
were  led  to  suspect  that  insoluble  matter  was 
actually  being  formed  in  the  filtrate,  possibly 
through  a  gradual  reaction  of  the  solveni  with 
the  bitumen.' 

.\nother  series  of  refiltrations.  starting  with 


TABLE   II.— RESULTS    OBTAINED   BY  THE    FLASK  METHOD.  COLD.   17  HOURS. 


X 

00 


Material. 


Solvent. 


Residual    c<ial    tar Carbon  bisulphide 

Residual    coal    tar 90%  benzol 

Residual   water  ga.s  tar Carbon  bisulphide 

Residual   water  gas   tar 90%  benzol 

Residual    petroleum    Carbon  bisulphide 

Residual    petroleum     90%  benzol 

Blown    petroleum    residue Carbon  bi'lilphlde 

Blown   petroleum   residue 90%  benzol 

Bermudez  asphaltic  cement.  .Carbon  bisulphide 


Bermudez  asphalt'- 


Bermudez    aj^i-'i 


Bermudez    asphalt 


-nt..90%  benzol 


.Carbon  bisulphide 


•  iizol 


77.00 
77.09 

22.89 
22.79 

11 
.12 

100.00 
100.00 

.06 
.05 

76.75 
74.00 

23.14 

25.93 

.11 
.07 

100.00 
100.00 

.03 

98.48 
88.39 

1.43 
l..i5 

.09 
.06 

100.00 
100.00 

.00 
.05 

94.85 
94.45 

5.03 
5.47 

.12 

.08 

100.00 

100.00 

.00 

99.8S 
99.86 

.08 
.11 

.04 
.03 

100.00 
100.00 

.05 

99.7] 
99.79 

.19 
.13 

.10 

.08 

100.00 

100.00 

.00 
.02 

99.7s 
99.75 

.16 
.16 

.06 
.09 

liiii  00 
.10 

.02 

99.60 
99.70 

.29 
.IS 

.11 
.12 

.  (in 
iyO.OO 

.01 
.00 

96.72 
96.60 

1.45 
1.52 

1.54 
1.70 

.29 
.18 

100.  Of 
100.00 

.05 
.00 

96.41 
96.71 

1.84 
1.62 

1.67 
1.67 

.OR 

100.00 
100.00 

.00 
.OS 

93. 66 

:':..6.". 

2.25 
2.32 

1.94 

2.«'- 

100.00 
100.00 

.06 
.03 

:■'.*" 

.'.'jO 

!.'..' 

1:; 
.10 

100.00 
100.00 

.03 
.07 
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TABLE   III.— RESULTS  OBTAINED  BY  THE   FLASK    METHOD.    HOT.    3    HOURS. 


Material.  Solvent. 

Residual   coal   tar Carbon  bisulphide 

Residual   coal   tar 90%  benzol 

Residual  water  gas  tar Carbon  bisulphide 

Residual  water  gas  tar 90%  benzol 

Residual  petroleum    Carbon  bisulphide 

Residual     petroleum     90%  benzol 

Blown  petroleum  residue. ..  .Carbon  bisulphide 
Blown    petroleum    residue. .  .90%' benzol 
Eermudez  asphaltic  cement.  .Carbon  bisulphide 
Bermudez  asphaltic  cement.. 90%  benzol 

Bermudez   asphalt    Carbon  bisulphide 

Bermudez   asphalt    90%  benzol 
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78.76 
78.58 

21.15 
21.35 

.09 
.07 

100.00 
100.00 

.05 
.00 

75.20 
75.88 

24.73 
24.05 

.07 
.07 

100.00 

100.00 

.00 
.06 

1  99.42 
99.46 

.51 
.44 

.07 
.10 

100.00 
100.00 

.06 
.00 

95.74 
95.73 

4.14 
4.15 

.12 
.12 

100.00 
100.00 

.00 
.03 

99.85 
99.83 

.12 
.OS 

.03 
.09 

100.00 
100.00 

.03 
.04 

99.73 
99.83 

.21 
.12 

.06 
.05 

100.00 
100.00 

.00 
.00 

99.79 
99.76 

.19 
.17 

.02 
.07 

100.00 
100.00 

.00 
.05 

99.55 
99.70 

.28 
.19 

.13 

.11 

100.00 
100.00 

.01 
.03 

96.61 
96.69 

1.52 
1.46 

1.53 
1.57 

.34 
.28 

100.00 
100.00 

.01 

.01 

96.52 
96.64 

1.5S 
1.51 

1.76 
1.61 

.14 
.24 

100.00 
100.00 

.00 
.04 

95.63 
95.55 

2.25 
2.32 

1.92 
1.97 

.20 
.16 

100.00 
100.00 

.00 
.03 

95.33 
95.73 

2.44 
2.20 

2.09 
1.92 

.14 
.15 

100.00 
100.00 

.00 
.03 

(_')  That  upon  prolonged  contact  with  bitu- 
mens carbon  Ijisulphide  causes  the  precipita- 
tion of  small  quantities  of  insoluble  organic 
matter. 


one-hour  cold  digestions  shown  in  Table  V, 
added  to  this  suspicion,  which  was  further  con- 
firmed by  results  given  in  Table  VI  where  coal 
tar,  digested  in  cold  carbon  bisulphide  for  52 


TABLE  IV.— ORGANIC  MATTER  INSOLUBLE. 
REFILTRATION  TESTS.  (CARBONIC  BI- 
SULPHIDE.) 

Bermudez 
Residual  Residual    asphal- 


coal 

petro- 

tic. 

Material.                         tar. 

leum. 

cement' 

First  filtration  17  hours. 22. 78 

.13 

1.48 

Refiltration  1  day  later. .     .32 

.07 

.11 

Refiltration  2  days   later     .22 

.04 

.06 

Refiltration  3  days  later     .23 

.08 

.07 

Refiltration  4   days  later     .30 

.01 

.02 

Refiltration  5  days  later     .16 

.12 

.05 

Refiltration  14  days  later    .25 

.09 

.11 

Total  refiltration  29  days  1.48 

.41 

.42 

Grand   total    24.26 

.54 

1.90 

TABLE  v.— ORGANIC  MATTER  INSOLUBLE. 
REFILTRATION  TESTS.  (CARBON  BISUL- 
PHIDE.) 

Bermudez 
Residual  Residual    asphal - 
coal        petro-        tic 
Material.  tar.        leum.     cement. 

21.74 
First  filtration  1  hour... 21.93  .14  1.52 

.13 
Refiltration   5   hrs.    later    .10  .10  .14 

.43 
Refiltration  29  hrs.  later    .42  .05  .09 


hours,  and  then  boiled  for  one  hour  shows  a 
higher  percentage  of  organic  matter  insoluble 
than  either  the  1  or  6  hours  cold  digestion.  In 


this  table  it  is  also  seen  that  the  percentage 
of  organic  matter  insoluble  increases  with  the 
time  of  digestion,  irrespective  of  settlement  or 
agitation. 

To  determine  once  and  for  all  whether  or 
not  any  organic  matter  insoluble  had  passed 
through  the  asbestos  felt,  a  number  of  hang- 
ing drop  specimens  were  prepared  fronj  both 
original  solutions  and  filtrates  for  microscopic 
examination.  When  viewed  under  high  mag- 
nification, these  specimens  proved  conclusively 
the  following  facts : 

(1)  That  while  suspended  organic  matter 
could  invariably  be  detected  in  the  original 
solution,  none  was  present  in  either  the  fil- 
trates from  the  hot  method  or  from  the  cold, 
even  when  the  filtration  was  made  immediately 
after  solution. 

(2)  That  filtrates  which  showed  no  sus- 
pended material  immediately  after  filtration 
were  found  to  contain  suspended  matter  upon 
standing  for  some  time. 

(3)  That  solutions  refiltered  a  number  of 
times  during  30  days  showed  no  formation  of 
insoluble  material  upon  standing  3  days  longer. 

These  facts  taken  in  connection  with  the 
results  given  in  the  preceding  tables,  would 
seem  to  establish  the  following  principles : 

(1)  That  prolonged  digestion  is  unneces- 
sary in  making  soluble  bitumen  determinations, 
in  so  far  as  the  passage  through  the  filter  of 
finely  divided  insoluble  organic  matter  is  con- 
cerned. 


Material.  Solvent. 

Residual   coal   tar Carbon  bisulphide 

Residual  water  gas  tar Carbon  bisulphide 

Residual    petroleum     Carbon  bisulphide 

Blown   petroleum   residue Carbon  bisulphide 

Bermudez  asphaltic  cement.  .Carbon  bisulphide 

Bermudez  asphalt   Carbon  bisulphide 

•Averaged  from  Tables  I,  n  and  III. 
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100.00 

.03 

78.23 

21.74 

.03 

100.00 

99.23 

.70 

.07 

100.00 

.03 

99.45 

.50 

.05 

100.00 

99.80 

.09 

.11 

100.00 

.01 

99.78 

.14 

.08 

100.00 

99.75 

.15 

.10 

100.00 

.00 

99.71 

.24 

.05 

100.00 

96.66 

1.62 

1.52 

.2 

3           100.00 

.00 

96.58 

1.53 

1.69 

.2 

3           100.00 

95.69 

2.30 

L91 

2 

)           100.00 

.03 

95.40 

2.45 

1.95 

.2 

»           100.00 

T\BLE  VI.— EFFECT  OF  DIGESTION  OF 
RESIDUAL  COAL  TAR  FOR  DIFFERENT 
PERIODS   IN   CARBON    BISULPHIDE. 

Filtered  after  52  hrs.  cold 

standing    . .   6  hrs.     29  hrs.     53  hrs.     1  hr.boil  d 

Organic  matter 

insoluble     ..22  hrs.     23.15         23.49         22.74 

(3)  That  this  insoluble  material  is  precipi- 
tated slowly,  but  that  with  the  concentrations 
employed  precipitation  is  practically  complete 
within  30  days. 

(4)  That  for  equal  periods  of  time  the 
greatest  amount  of  precipitate  is  formed  dur- 

'  ing  the  first  24  hours  of  digestion. 

In  view  of  these  facts  it  seemed  of  interest 
to  run  a  series  of  soluble  bitumen  determina- 
tions with  carbon  bisulphide  according  to  the 
cold  method,  allowing  a  minimum  length  of 
time  for  digestion  and  settlement.  This  was 
accordingly  done,  the  filtrations  being  made 
15  minutes  after  the  sample  was  dissolved. 


TABLE    VIII.-ORGANIC    MATTER    INSOLU- 
BLE.     COMPARISON    OF  METHODS.    (CAR- 
BON   BISULPHIDE.)      ^^^^^       ^^^^      ^^^^ 

E^xtrac-     cold.         cold.       hot. 
Method.                      tor.      17  hrs.     15  mm.  3  hrs. 

18.90 
Residual   coal  tar.. 18.82 

22.89 
22.79 

21.88 
21.74 

21.15 
21.35 

.08 

1.43 

.70 

.51 

Residual  water  gas 
tar    — -OS 

1.55 

.08 
.11 

.50 

.09 

.14 

.44 

.01 
Residual  petroleum— .30 

.12 
.08 

—.10 

.16 

.15 

.19 

Blown   petroleum 

residual     —.24 

.16 

.24 

.17 

1.44 
Bermudez  asphaltic 

1.45 
1.52 

1.62 
1.53 

1.5J 
1.46 

2.29 
Bermudez    asphalt.  2.12 

2.25 
2.32 

2.30 
2.45 

2.25 
2.32 

Table  VII,  which  contains  the  results  of 
these  tests,  shows  this  method  to  give  excel- 
lent checks,  and  in  Table  VIII  the  four  meth- 
ods are  directly  compared. 

From  these  results  the  authors  have  come 
to  the  following  conclusions  with  relation  to 
the  selection  of  a  method:  r       ,   ,, 

(1)  That  for  the  determination  of  soluble 
bitumen  carbon  bisulphide  is  to  be  preferred  to 
benzol  for  a  solvent.  ,     .  ,    ^       , 

(2)  That  the  flask  method  with  Gooch  cru- 
cible is  to  be  prefered  to  the  extractor  method. 

(3)  That  short  periods  of  digestion  are  to 
be  preferred  to  long  ones.    ^     ,      ,      .         , 

(4)  With  regard  to  the  final  selection  ot  a 
method,  it  is  felt  that  either  the  cold  15- 
minute  extraction  or  the  hot  extraction  wil 
give  sufficiently  close  results  for  commercial 
purposes,  and  that  there  is  little  choice  to  be 
made   between   the    two. 

(5)  In  favor  of  the  latter,  it  may  be  urged 
that  for  a  determination  of  soluble  matter 
this  method  is  more  scientifically  correct,  as  it 
shows  a  somewhat  smaller  amount  of  organic 
matter  insoluble.  . 

(6)  On  the  other  hand,  it  may  be  con- 
tended that  the  cold  method  gives  a  more  cor- 
rect idea  of  what  it  is  desired  to  ascertain  i. 
e  the  percentage  of  insoluble  material  actually 
held  in  suspension,  for  it  is  believed  that 
while  the  insoluble  organic  matter  approaches 
free  carbon  in  composition,  a  portion  of  it  is 
composed  of  hydrocarbons  rich  in  carbon, 
which  are  very  difficultly  soluble  m  the  cold 
carbon  bisulphide,  but  somewhat  more  readily 

in  the  hot.  .      •       ,        t, 

(7)  So  far  as  this  investigation  has  been 
carried  the  1,5-minute  flask  method  would 
seem  to  be  the  most  rapid  practicable  method 
vet  found  It  is  not  improbable,  however,  that 
the  hot  flask  method  could  be  shortened  and 
that  in  both,  the  quantity  of  solvent  could  be 
diminished  somewhat.  . 

Everything  considered,  the  cold  15-minute 
flask  method  has  been  adopted  by  the  labor- 
aton-  of  the  U.  S.  Office  of  Public  Roads  until 
data  are  forthcoming  to  show  that  some  other 
method  is  superior. 


July  6,  19 10. 
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Experiments    of     the      State   Highway 

Department  of  Ohio  with    Various 

Road  Binding  Materials. 

A  special  appropriation  was  made  last  year 
by  the  State  Legislature  of  Ohio  for  the' use 
of  the  State  Highway  Department  in  testing 
various  preparations  for  preventing  dust  and 
for  binding  the  surface  of  macadam  roads. 
The  State  Highway  Department  accordingly 
constructed  an  experimental  road  giving  each 
of  the  materials  tested  a  section  400  ft.  long 
with  a  roadway  16  ft.  wide,  the  section  be- 
ing connected  and  forming  a  continuous  road, 
all  parts  receiving  very  nearly  the  same 
amount  of  travel.  In  selecting  a  road  for 
the  experiment  it  was  desirable  that  it  should 
be  easily  accessible,  that  it  should  be  well 
traveled  and,  if  possible,  in  the  condition  of 
an  unimproved  country  road.  Nelson  Ave- 
nue was  accordingly  selected  for  the  experi- 
mental work.  This  road  is  located  near  the 
city  of  Columbus  and  carries  a  large  amount 
of  wagon  and  automobile  traffic.  The  road 
had  been  macadamized  several  years  ago  and 
there  was  a  very  good  foundation  over  the 
distance  which  was  used  for  the  experiments. 
A  census  of  the  travel  over  the  road  for  two 
■weeks,  beginning  Nov.  29,  1909,  was  taken, 
and  the  results  are  shown  in  the  accompany- 
ing table.  The  weather  during  almost  this 
entire  time  was  inclement,  and  the  travel  was 
consequently  restricted  to  those  who  must  of 
necessity  go  over  the  road.  During  the  fine 
weather  of  the  previous  weeks,  frequently 
several  hundred  automobiles  passed  over  the 
road  within  one  day.  At  this  time,  however, 
that  the  census  was  taken  the  weather  had 
changed,  and  the  results  show  more  nearly 
the  average  travel  during  the  winter  season, 
which  will  be  but  a  small  percentage  of  the 
average  travel  on  this  road. 

In  preparing  for  the  work  the  State  High- 
way Department  wrote  to  the  different  firms 
advertising  road  building  materials  and  ad- 
vised them  of  the  proposed  experimental 
road,  its  scope  and  purpose  and  expressed  the 
hope  that  the  manufacturers  would  partici- 
pate in  the  work.  With  few  exceptions  the 
firms  addressed  complied  with  the  request 
and  applied  their  materials  on  the  road.  The 
State  Highway  Department  paid  for  all  la- 
bor and  materials  required  in  this  work,  but 
stipulated  that  each  firm  should  furnish  an 
expert  to  superintend  its  particular  section 
in  order  that  the  work  should  be  constructed 
exactly  according  to  the  manufacturer's 
ideas.  In  addition  a  few  sections  of  the  road 
were  constructed  using  Portland  cement  as 
a  binder.  A  report  on  this  experimental  road 
is  given  in  a  bulletin  issued  by  James  C. 
Wonders,  Commissioner  of  Highways,  under 
whose  direction  the  experimental  sections 
were  constructed.  This  report  covers  the 
work  up  to  January.  1910.  The  construction 
of  the  sections  and  the  results  obtained  so  far 
are  described  in  the  bulletin  as  follows : 

In  the  construction  of  the  road  arrange- 
ments were  made  with  a  contractor  to  do  the 
work  on  a  force  account,  allowing  his  1.5  per 
cent,  of  the  pay-roll  for  the  use  of  his  outfit 
and  his  own  services.  In  preparing  the  road 
to  receive  the  various  treatments,  the  old 
road  was  spiked  up,  new  stone  was  added, 
and  it  was  rolled  and  watered  to  the  condi- 
tion of  a  finished  water-bound  surface. 

In  the  beginning  an  attempt  was  made  to 
use  macadam  stone  from  all  of  the  principal 
quarries  in  the  state,  building  each  section 
from  a  different  quarry,  but  the  delivery  was 
so  uncertain  and  irregular  that  the  Depart- 
ment was  compelled  to  abandon  this  feature. 
It  was  not  possible  to  separate  the  cost  of 
the  foundation  of  each  section,  and  this  ex- 
pense was  kept  as  a  whole  for  all  sections 
receiving  like  treatment,  and  in  determining 
the  cost  of  any  section  the  cost  of  applica- 
tion of  the  binder  was  kept  separate  and 
added  to  the  proportionate  cost  of  its  base 
to  determine  the  cost  of  the  section. 

During  the  months  of  July  and  August 
good  labor  was  plentiful  at  $1.50  per  day, 
but  beginning  with  Sept.  1,  it  was  necessary 
to  pay  $1.75  per  day  for  labor  that  was  not 
as  efficient  as  that  for  which  the  lower  wages 
were    formerly   paid.      This    condition    affects 


unfavorably  the  sections  constructed  after 
Sept.  1st,  as  they  will  show  a  higher  pro- 
portional labor  cost  than  the  sections  con- 
structed before  that  date. 

In  justice  to  manufacturers  furnishing  the 
materials  for  this  work,  it  is  but  fair  to  state 
that  the  relative  cost  of  the  sections  is  not 
in  proportion,  and  the  cost  of  each  per  foot 
IS  considerably  higher  than  it  would  be  were 
the  sections  a  mile  or  more  In  length.  This 
is  owing  to  the  small  quantity  of  material 
required  for  each  400-ft.  section,  which  made 
it  impossible  to  handle  large  quantities  at 
one  time,  and  prevented  systematic,  routine 
work  on  the  part  of  laborers,  teams  and  ma- 
chinery. The  wide  variance  in  freight  rates 
and  the  nature  of  the  materials  used  also 
contributed  to  this  discrepancy. 

In  the  descriptions  that  follow  the  sections 
are  taken  up  in  the  order  of  their  location, 
beginning  at  the  north  end,  near  the  entrance 
to  St.  Mary's  Academy,  and  proceeding  from 
there  south  to  the  end  of  the  work. 

Experiment  No.  i — Glutrin. — This  material 
was  applied  on  a  well-constructed,  two-course 
macadam  road  that  had  been  thoroughly 
rolled  and  bonded.  The  company  furnishing 
this  material  does  not  give  the  process  of  its 
manufacture.  It  is  said  to  be  prepared  from 
materials  produced  during  the  manufacture  of 
cellulose.  It  is  described  by  the  manufactur- 
ers as  a  "calcium-magnesium-ligno-sulfonate, 
and  at  the  specific  gravity  of  1.26  at  which 
it  is  sold,  contains  probably  about  18.00  per 
cent  of  glucosides."  It  is  a  vi.scous  liquid, 
soluble  in  water,  and  in  qddition  to  its  bind- 
ing qualities,  it  is  claimed  to  form  a  chem- 
ical action  upon  the  road  material  that  in- 
creases the  flow  of  the  binder,  probably  sili- 
cate of  soda  and  silicate  of  potash,  which  re- 
sults from  the  action  of  water  upon  the  road 
metal. 

The  surface  of  the  macadam  was  sprinkled 
with  water,  and  while  it  was  still  damp,  glu- 
trin was  applied  by  sprinkling  with  an  ordi- 
nar.v  road  sprinkler.  Two  applications  were 
made,  a  day  elapsing  between  the  first  and 
second  applications.  The  road  was  ready  for 
travel  in  four  hours  after  each  application. 

The  manufacturers  of  this  material  were 
permitted  to  apply  it  in  the  manner  they  de- 
sired, and  under  this  arrangement  about  1 
gal.  per  square  yard  was  used.  When  the 
work  was  completed  there  was  an  excess  of 
binder  remaining  on  the  surface,  which  as- 
sumed the  appearance  of  little  pools  with  a 
glassy  surface.  After  a  few  rains  this  ex- 
cess material  disappeared.  It  would  seem 
that  a  less  amount  of  material  might  have 
given   as  good   results. 

A  few  days  after  the  second  application  the 
road  was  remarkably  hard,  and  has  contin- 
ued in  good  condition  up  to  the  present  time. 
This  treatment  is  of  an  entirely  different  na- 
ture from  the  ordinary  oils  and  tars  and  the 
effect  of  the  winter  season  upon  it  will  be 
watched  with  much  interest. 

The  cost  of  this  application  was  as  follows: 

Crushed  stone   ....$191.18 

Labor  on  macadam 242.52 

Glutrin   (711.9  gallons  at  15  cts.) 106.79 

Freight  and  transfer 14.69 

Labor   applying   Glutrin 5.60 

Total $560.78 

This  material  is  manufactured  by  The 
Robeson  Process  Co.,  of  Au  Sable  Forks, 
N.  Y. 

Experiment  No.  2  —  Standard  Macadam 
Asphalt  Binder. — The  section  of  road  on 
which  this  treatment  was  applied  was  first 
prepared  in  the  usual  manner  of  treatment 
for  the  low-er  course  of  a  water-bound  mac- 
adam road.  Crushed  limestone,  ranging'  in 
size  from  3  ins.  to  I'/i  ins.,  was  the:i  spread 
to  a  depth  of  about  3  ins.  This  course  was 
then  rolled  with  a  10-ton  roller  until  it  pre- 
sented a  fairly  smooth  and  uniform  surface. 
The  asphaltic  binder,  which  had  been  heated 
in  a  small  tank  at  the  side  of  the  road,  was 
then  applied  by  means  of  hand  sprinkling 
cans.  About  1%  gals,  of  the  binder  was  used 
for  each  square  yard  of  surface  treated. 
Screened  screenings  varying  in  size  from  % 
to  34  in.  were  then  spread  upon  the  road  and 
the  roller  again  brought  into  use.  Additional 
screenings  were   added   where  the  binder  ap- 


peared on  the  surface,  and  this  work  of  roll- 
ing and  adding  screenings  continued  until  uo 
more  binder  appeared  on  the  surface.  On  a 
portion  of  this  section  a  second  coat  of  the 
binder,  consisting  of  from  Vt  to  V4  gal.  per 
square  yard,  was  applied,  followed  by  another 
coat  of  screenings  and  more  rolling. 
The  cost  of  this  section  was  as  follows : 

Crushed  stone  $191.18 

I.,abor  on  macadam 190.52 

Labor  on  lop  course 64.98 

Total    $446.69 

No  charge  was  made  by  the  company  for 
the  binder  used  in  this  work.  This  material 
is  manufactured  by  the  Standard  Oil   Co. 

Experiment  No.  3 — Pioneer  Ashpall  Ce- 
ment.— The  material  used  as  a  binder  in  this 
experiment  is  refined  from  rock  asphalt 
mined  in  Utah.  In  the  construction  the 
foundation  course  was  finished  as  a  water- 
bound  macadam  road,  thoroughly  rolled  and 
bonded.  The  second  layer  was  composed  of 
stone  ranging  in  size  from  1%  to  2%  ins. 
This  was  rolled  to  a  finished  depth  of  about 
2  ins.,  no  water  being  used.  Screenings  Vi 
to  J4  ins.  were  broomed  into  the  surface  in 
a  quantity  sufficient  to  reduce  the  voids 
about  50  per  cent.  The  asphaltic  cement  was 
then  poured  at  a  temperature  of  between 
390'  and  410°  F.,  until  all  of  the  stone  was 
thoroughly  coated.  When  the  coating  had 
cooled,  a  thin  dressing  of  screenings  was 
sprinkled  over  the  surface.  These  screenings 
were  sprinkled  but  a  short  distance  ahead  of 
the  roller,  which  followed  immediately  after 
the  screenings  were  placed.  The  screenings 
were  sprinkled  at  first  in  a  thin  layer,  and  as 
the  rolling  proceeded  more  screenings  were 
added,  until  the  coating  had  absorbed  all  the 
screenings  which  it  was  possible  to  absorb. 
The  quantity  of  the  binder  used  was  lj<j  gals, 
per  square  yard. 

The  cost  of  this  section  was  as  follows : 

Crushed  stone  $191.18 

Labor  on  macadam 190.52 

Pioneer  asphalt  77.24 

Freight    6L22 

Labor  on  top  course 143.10 

Total  , $663.26 

This  material  is  manufactured  by  the  Amer- 
ican Asphaltum  &  Rubber  Co.,  of  Chicago. 

Experiment  No.  4 — Tarvia  "X." — In  the 
preparation  of  Tarvia  X,  ordinary  coal  tar  is 
heated  to  drive  off  the  water  and  ammonia. 
The  manufacturers  have  not  seen  fit  to  state 
what   further  treatment,  if  anj',  is  given. 

The  road  was  prepared  for  this  treatment 
in  a  manner  similar  to  section  No.  3,  except 
that  the  stones  in  the  top  course  were  -from 
lyk  to  3  ins.  in  size.  No  screenings  were 
used.  When  this  course  was  thoroughly  dry, 
the  refined  tar,  under  pressure,  at  a  tem- 
perature of  from  250°  to  300°  F.,  was  spread 
over  the  surface  by  means  of  a  hose  attached 
to  a  tank  wagon.  The  tank  was  hauled  by  a 
steam  roller  to  avoid  the  displacement  of  the 
stone  that  would  be  caused  by  horses'  feet. 
By  the  use  of  the  tank  wagon  the  tar  was 
kept  heated  and  under  pressure,  and  this 
method  of  applying  the  tar  greatly  facilitated 
the  work.  The  time  required  for  one  pour- 
ing over  the  entire  section  was  about  one- 
half  hour. 

Between  1  gal.  and  1%  gals,  of  the  tar 
was  used  in  the  first  pouring  for  each  square 
yard  of  surface.  Screened  stone,  ranging 
from  Yi  in.  to  J4  in.  in  size,  were  then  swept 
over  the  surface  in  sufficient  quantity  to  till 
the  voids.  The  road  was  then  rolled.  .After 
rolling,  from  %  to  ^  gal.  of  tar  was  spread 
over  each  square  yard  of  surface,  and  the 
surface  was  again  covered  with  the  above 
described  screenings,  a  sufficient  amount  of 
screenings  being  used  to  cover  the  surface 
and  protect  the  poad  while  the  tar  was  setting 
up.  This  was  then  thoroughly  rolled,  which 
completed  the  treatment  of  the  section,  and  it 
was  immediately  opened  for  travel. 

The  cost  of  this  section  was  as  follows: 

Crushed  sione $191.18 

Labor  on  macadam 190.^2 

Tarvia  "X"  133.20 

Labor  on  top  course 55.9u 

Total $570.80 

This  material  is  manufactured  by  the  Bar- 
rett Manufacturing  Co. 
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Experiment  No.  5 — Tarvia  "B." — This  ma- 
terial is  a  tar  preparation  that  may  be  ap- 
pHed  without  heating.  In  this  instance  it 
was  placed  on  a  macadam  road  that  had 
been  filled  and  rolled,  but  had  not  been  wa- 
tered, and  had  been  under  travel  for  about 
two  weeks.  In  making  the  application,  all  of 
the  dust  and  dirt  was  carefully  swept  to  the 
sides  of  the  macadam,  and  on  the  clean  sur- 
face the  binding  material,  which  had  been 
heated  for  this  work,  was  applied  by  means 
of  the  same  tank  wagon  that  was  used  for 
Tarvia  "X."  Two-thirds  of  a  gallon  was 
used  per  square  yard.  As  soon  as  the  Tarvia 
had  been  applied  the  dust  that  had  been  re- 
moved from  the  road  was  swept  back  over 
the  surface. 

This  treatment  is  the  most  easily  applied 
of  any  of  the  tar  products  that  were  used, 
and  the  results  up  to  the  present  time  have 
been  very  satisfactory.  The  surface  of  the 
road  has  kept  in  as  good  condition  as  any 
that  was  treated  by  the  more  expensive  meth- 
ods. It  is  not  likely  that  the  treatment  will 
be  as  lasting  as  those  in  which  the  binding 
material  was  incorporated  in  the  body  of  the 
stone. 

The  cost  of  this  section  was  as  follows : 

Crushed  stone  $191.18 

Labor  on  macadam 242.52 

Tarvia  "B"   30.55 

Labor   applying   Tarvia    "B" 32.99 

Total  J497.24 

This  material  is  manufactured  by  the  Bar- 
rett  Manufacturing   Co. 

Experiment  No.  6 — Liquid  Asphalt. — The 
material  used  in  this  section  is  the  In- 
dian Refining  Company's  heavy  asphalt  bind- 
er, said  to  contain  90  per  cent  asphalt.  It 
was  shipped  in  barrels  and  was  heated  for 
use  on  the  road  in  a  large  heating  tank.  The 
barrels  were  rolled  on  skids  to  the  top  of 
the  heating  tank,  and  when  in  place  one  head 
of  the  barrel  was  knocked  in  and  the  ma- 
terial allowed  to  flow  out  of  the  barrel  thus 
opened.  Notwithstanding  the  fact  that  the 
weather  was  very  warm  while  this  work  was 
being  done,  the  material  was  so  heavy  that 
it  flowed  very  slowly,  and  several  minutes 
were  required  to  empty  a  barrel  in  this  man- 
ner. The  material  was  heated  to  a  tempera- 
ture of  about  200°  F.  and  applied  to  the  road 
under  conditions  similar  to  those  used  for 
the  "pioneer  asphalt."  described  above. 
The  cost  of  this  section  was  as  follows : 

Crushed  stone J191.18 

Labor  on  macadam 190.52 

Labor  on  top  course 118.39 

Total   t500.09 

No  charge  was  made  by  the  manufacturer 
for  the  material. 

This  material  is  manufactured  by  the  In- 
dian Refining  Co.,  of  Cincinnati. 

Experiment  No.  7 — Ugite. — The  material 
used  in  this  treatment  is  claimed  by  the  man- 
ufacturers to  be  a  true  tar,  made  by  treating 
water-gas  tar  in  such  a  manner  that  the 
hydro-carbon  compounds  of  the  paraffins  in 
the  water-gas  undergo  a  chemical  change, 
resulting  in  the  production  of  a  true  tar, 
without  producing  free  carbon,  which  is  com- 
monly found  in  the  coal-gas  tars;  conse- 
quently, a  material  that  does  not  have  the 
deep  black  color  of  the  ordinary  tar. 

The  preparation  of  the  macadam  for  this 
section  was  similar  to  that  for  experiment 
No.  3.  The  treatment  was  applied  in  two  dif- 
ferent ways,  as  follows : 

At  the  beginning  of  the  section,  extending 
south  for  a  distance  of  27.3  ft.,  or  a  total  of 
48.5  sq.  yds.,  after  rolling  in  sufiicient  three- 
quarter  inch  stone  in  the  top  course  to  bind 
it  well  2.0.5  gals,  of  the  tar  were  poured  on 
the  road,  at  a  temperature  of  210°.  The  max- 
imum air  temperature  during  this  work  was 
87°,  the  minimum  7,5°  and  the  mean  81°  F. 
The  tar  was  heated  in  a  small  heating  tank 
placed  at  the  side  of  the  road  and  the  aver- 
age rate  of  application  on  this  part  of  the 
section  was  about  1,200  gals,  per  day.  After 
pouring  the  tar  on  the  road  a  small  quantity 
of  .34  in.  stone  was  then  applied,  just  suf- 
ficient to  keep  the  roller  from  the  tar  com- 
pound, and  the  surface  was  well  rolled. 
Stone  chips  about  %  in.  in  size  (France  & 
Co..   Dunkirk,   O.)    were   then   spread  on   and 


well  rolled  in.  A  light  coating  of  Vi  in. 
screenings  and  dust  (Woodruff  &  Pausch, 
Columbus,  O.)  was  put  on,  to  protect  the 
road  surface  until  the  compound  had  a 
chance  to  set  up.     This  was  rolled  until  firm. 

On  the  remainder  of  the  section — 127  ft. 
in  length,  or  a  total  of  226  sq.  yds. — the  com- 
pound was  applied  in  two  coats.  On  the  top 
course  of  stone,  which  had  been  filled  pre- 
viously with  34  in.  stone,  well  rolled  in,  1.67 
gals,  per  square  yard  was  poured,  at  a  tem- 
perature of  250°  F.  This  was  applied  at  the 
rate  of  1,000  gals,  per  day.  Sufficient  54  in. 
stone  was  spread  over  the  surface  to  keep 
the  roller  from  sticking  and  was  well  rolled 
in.  A  surface  coating  of  .44  gals,  per  square 
yard,  at  a  temperature  of  280°  F.,  was  then 
put  on  at  the  rate  of  3,000  gals,  per  day.  One- 
half  inch  chips  (France  &  Co.)  were  put  on 
and  well  rolled  in.  This  was  followed  by  a 
light  coating  of  J4  i"-  screenings  and  dust, 
to  protect  the  road  surface  while  setting  up. 
On  this  section,  therefore,  there  was  applied 
a  total  of  2.11  gals,  of  the  compound  per 
square   yard. 

The  weather  conditions  during  the  con- 
struction of  the  second  part  of  this  section 
were  slightly  unfavorable,  due  to  a  shower 
at  night  which  delayed  the  completion  of  the 
rolling  of  the  section. 

The  cost  of  this  section  was  as  follows : 

Crushed  stone  $191.18 

Labor  on   macadam 190.52 

Uglte 92.40 

Freight  and  transfer 58.12 

Labor  on  top  course 119.76 

Total   $651.98 

This  material  is  manufactured  by  the  Unit- 
ed Gas  Improvement  Co.,  of  Philadelphia. 

Experiment  No.  8 — Fairfield  Aspholtic  Ce- 
ment.— This  material,  which  is  described  as  a 
refined  asphaltic  cement,  was  applied  to  the 
top  course  of  a  two-course  macadam  road. 
This  top  course  consisted  of  stone  from  1% 
to  3  ins.  in  size,  in  a  layer  4  ins.  thick,  and  it 
was  thoroughly  rolled  before  applying  the 
asphalt,  but  without  any  screenings  or  other 
filler.  The  asphalt  was  heated  in  a  small 
heating  tank  at  the  side  of  the  road,  and  ap- 
plied on  the  road  by  the  use  of  buckets.  The 
work  was  done  about  the  first  of  August, 
when  the  weather  was  extremely  warm.  The 
asphalt  had  been  shipped  in  barrels,  and  it 
was  so  heavy  and  viscous  that  in  order  to 
remove  it  the  barrels  were  cut  in  halves  with 
axes,  and  on  account  of  its  adhering  to  the 
staves  it  was  frequently  necessary  to  throw 
them  into  the  heating  tank  to  save  the  ma- 
terial. After  the  asphalt  had  been  applied, 
stone  chips,  varying  in  size  from  yi  to  -34  in., 
were  applied  to  the  surface  of  the  road  to  a 
depth  of  about  %  in.  This  was  then  thor- 
oughly rolled,  the  chips  being  forced  into  the 
voids  of  the  macadam  and  also  forming  a 
surface  over  the  top  which  prevented  the 
asphalt  from  sticking  to  the  roller.  When 
this  rolling  was  completed,  the  road  was 
ready  for  public  travel.  Thirteen  thousand 
three  hundred  and  fifty  pounds  of  the  ma- 
terial were  used  in  treating  the  section.  The 
completed  road  remained  remarkably  firm 
during  the  warmest  weather,  and  the  horses' 
shoes  made  but  slight  impression  on  it. 
The  cost  of  this  section  was  as  follows : 

Crushed  stone $191.18 

Labor  on  macadam 190.52 

Asphaltic  cement  115.35 

Freight  and  transfer 35.04 

Charge  on  heater 5.00 

Labor  on   top  course 65.81 

Total  $602.90 

This  material  is  manufactured  by  the  Im- 
pervious  Product  Co.,  of  Baltimore,  Md. 

Experiment  No.  p — Asphaltoilcne. — In  the 
manufacturer's  description  of  this  material  it 
is  stated  that  it  "is  made  from  a  heavy  nat- 
ural oil  with  an  asphalt  base  and  not  contain- 
iiig  paraffin.  This  natural  oil  contains  so 
little  of  the  illuminating  oils  or  valuable 
products  that  it  is  not  worth  refining  for 
their  extraction.  It  is,  therefore,  never 
'cracked'  or  coked,  but  contains  a  high  per- 
centage of  liquid  asphalt  with  sufficient  oil  to 
act  as  a  solvent  and  vehicle." 

This  material  was  applied  on  a  macadam 
road  prepared  after  the  manner  of  experi- 
ment  No.  8,  excepting  that  the  stone  in  the 


top  course  ranged  in  size  from  1  to  2V2  ins. 
The  material  was  heated  in  a  small  heating 
tank  placed  at  the  side  of  the  road  and 
poured  on  the  road  with  buckets.  Twelve 
hundred  gallons  of  asphaltoilcne  were  used 
on  this  section,  which  was  about  1.7  gals, 
per  square  yard. 

After  the  asphaltoilcne  had  been  applied, 
%  in.  stone  screenings  and  dust,  in  about 
equal  parts,  were  spread  over  the  surface  of 
the  road  to  a  sufficient  thickness  to  fill  the 
voids  and  make  a  smooth  and  uniform  sur- 
face, and  the  road  was  rolled  until  it  was 
thoroughly  consolidated  and  the  asphaltoilcne 
showed  a  tendency  to  stick  to  the  wheels  of 
the   roller. 

A  few  weeks  after  the  completion  of  this 
section  the  oil  appeared  to  rise  from  the 
body  of  the  stone  over  a  distance  of  about 
100  ft.  in  length,  and,  combining  with  the 
dust  that  settled  on  the  road,  formed  an  ex- 
cellent, smooth  coating  which  was  readily 
marked  by  horses'  shoes.  Over  the  remain- 
ing part  of  the  surface  the  binding  material 
did   not   rise  to  the  top. 

The  cost  of  this  section  was  as  follows : 

Crushed  stone  $191.18 

Labor  on  macadam 190.52 

Asphaltoilene   116.32 

Labor  on  top  course 70.36 

Total  S568.38 

This  material  is  manufactured  by  the  Good 
Roads  Improvement  Co.,  of  Cincinnati. 

Experiment  No.  10 — Wadsworth  Macadam. 
— This  material  is  Kentucky  rock  asphalt, 
very  finely  ground.  It  was  applied  on  the 
top  course  of  a  macadam  road,  prepared  after 
the  manner  of  experiment  No.  9.  About  1 
in.  of  the  asphalt  was  spread  over  the  surface 
of  the  stone  and  evenly  distributed  with 
hand-rakes  and  then  thoroughly  rolled  with 
a  steam  roller,  forcing  the  asphalt  into  the 
spaces  between  the  stones.  This  probably 
penetrated  beneath  the  surface  of  the  stone 
for  an  inch  or  more.  After  this  had  been 
thoroughly  rolled,  another  layer  of  about  1 
in.  of  the  asphalt  was  spread,  and  this  was 
again   rolled   thoroughly. 

This  material  was  applied  in  warm  weather, 
but  without  artificial  heat.  When  first  com- 
pleted the  road  tracked  very  readily;  horses' 
feet  and  the  wheels  of  vehicles  marked  it  in 
such  a  manner  that  it  seemed  that  it  would 
soon  be  destroyed.  After  a  few  weeks  of 
travel,  however,  the  surface  began  to  get 
firmer,  and  in  a  short  time  became  very 
smooth.  Several  months  after  the  comple- 
tion of  this  work,  it  was  as  smooth  as  the 
best  finished  asphalt  street,  with  no  waves 
or  cracks,  and  entirely  free  from  dust. 

This  is  an  interesting  construction,  as  it 
.provides  a  surface  very  much  like  a  sheet 
asplialt  street,  and  can  be  constructed  without 
artificially  heating  the  material. 

The  cost  of  this  section  was  as  follows : 

Crushed  stone   $191.18 

Labor  on  base 190.52 

Kentucky  rock  asphalt 145.05 

Freight    94.95 

Lumber  10.29 

L,abor  on  top  course 119.71 

Total    $751.70 

This  material  is  manufactured  by  the 
Wadsworth  Stone  &  Paving  Co.,  Pittsburg, 
Pa. 

Experiment  No.  11 — Carbo-1'io. — This  ma- 
terial is  a  refined  coal  tar  product.  It  was 
applied  on  a  macadam  road  prepared  after 
the  manner  of  experiment  No.  9.  The  ma- 
terial was  heated  to  a  temperatifre  of  about 
300°  F.,  in  the  same  tank  that  was  used  for 
experiment  No.  9,  and  was  poured  on  the 
road  with  hand  sprinkling  cans.  In  making 
the  first  application  about  1%  gals,  per 
square  yard  were  poured.  Immediately  after 
the  pouring  the  surface  was  rolled  with  a 
steam  roller,  the  wheels  of  the  roller  having 
been  oiled  with  an  emulsion  of  kerosene  and 
water,  to  prevent  the  carbo-via  from  adher- 
ing to  the  roller.  After  this  rolling,  a  thin 
layer  of  stone  chips  was  swept  into  the  voids, 
and  the  surface  was  again  rolled.  About  Vz 
gal.  of  carbo-via  per  square  yard  was  then 
applied  and  rolled  as  before  and  covered  to 
a  depth  of  about  J4  i"-  with  stone  screenings 
and  dust.  This  large  amount  of  covering  has 
caused  the  section  to  remain  quite  dusty. 
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The  cost  of  this  section  was  as  follows : 

Crushed  stone  $191.18 

Labor  on  macadam 190.52 

Carbo-Via    108.55 

Labor  on  top  course 78.70 

Total  $568.95 

This  material  is  manufactured  by  the  Con- 
tinental Bitumen  Co.,  of  Toledo,  O. 

Experiment  No.  12 — Concrete  Macadam. — 
The  construction  of  this  section  was  prac- 
tically the  same  as  that  of  a  water-bound 
macadam  road,  except  that  Portland  cement 
was  mixed  with  the  screenings  for  the  binder 
of  the  top  course,  with  the  expectation  of  in- 
creasing the  cementing  power  of  the  stone 
dust.  The  cement  was  mixed  with  the  dry 
screenings  in  the  proportion  of  one  part  of 
cement  to  six  parts  of  screenings.  The  mix- 
ing was  done  by  hand  on  board  platforms 
placed  at  the  side  of  the  road,  the  mixture 
being  turned  until  it  was  of  a  uniform  color. 
Upon  the  lower  course  of  macadam,  which 
had  been  shaped,  rolled  and  thoroughly 
bonded,  was  spread  a  layer  of  limestone  vary- 
ing in  size  from  1%  to  3  ins.,  to  a  depth  of 
about  3  ins.  After  this  course  had  been  thor- 
oughh-  rolled,  the  above  described  filler  was 
applied  dry,  using  a  spreading  motion  of  the 
shovel,  the  rolling  being  continued  during  the 
process  of  filling  until  all  the  voids  were  com- 
pletely filled.  Water  was  then  applied  and  the 
rolling  continued  until  a  wave  of  grout  was 
produced  in  front  of  the  roller  over  the  entire 
surface.  This  section  was  closed  against 
travel  and  the  surface  was  kept  damp  by 
repeated  sprinklings  for  several  days  after 
the  work  had  been  completed.  Two  months 
after  completion  this  section  had  the  appear- 
ance of  a  water-bound  macadam  and  it  was 
doubtful  if  the  addition  of  the  cement  had 
been  of  any  advantage.  Fifteen  barrels  of 
cement  were  used  in  this  experiment. 
The  cost  of  the  section  was  as  follows : 

Crushed  stone    *ioi'?o 

Labor  on  base ,,  in 

Cement   IJ-JO 

Lumber J-00 

Labor  on  top  course ii.wi 

Total  «Sl-« 

E.vfcrimcitt  Xo.  /j— Taroid.— Taroid  is  de- 
scribed by  the  manufacturers  as  being  "a 
coal  tar  pitch  prepared  in  liquidized  form  as 
a  binder."  The  lower  course,  or  base,  for 
this  section  was  shaped  up  with  rather  small 
size  stone,  filled  and  thoroughly  rolled.  The 
stone  for  the  top  course  varied  in  size  from 
3%  ins.  to  1%  ins.  This  stone  was  spread  to 
a  depth  of  about  3  ins.  The  method  of  treat- 
ment was  similar  to  Section  No.  3.  From  1 
to  IV2  gals,  of  hot  taroid  was  poured  on 
each  square  yard  of  surface.  This  pouring 
was  done  by  hand;  4  gal.  galvanized  pouring 
cans  equipped  with  fan  shaped  nozzles  being 
used.  After  the  taroid  had  partly  cooled,  the 
surface  was  well  rolled.  Coarse  torpedo 
sand  was  then  spread  over  the  entire  surface 
and  the  road  was  again  rolled,  which  com- 
pleted the  treatment. 
The  cost  of  this  section  was  as  follows: 

Crushed  stone  ^J-l'no 

Labor  on  base oJ'oT 

Taroid    ?S'5j 

Freight  and  transfer "-^J 

Labor  on  top  course »"•"= 

Torpedo  sand  ■'■''■"" 

Total    $596.70 

This  material  is  manufactured  by  the  F. 
J.  Lewis  Co.,  of  Chicago. 

Experiment  No.  14—PetroUthic  Pavement. 
— This  process  of  road  treatment  was  intro- 
duced bv  the  Petrolithic  Pavement  Co.,  of 
Los  Angeles,  Cal.,  who  incorporate  a  heavy 
asphaltic  oil  into  the  road  material  by  means 
of  various  tools  and  devices,  some  of  which 
are  patented  by  the  company.  The  tamping 
roller  is  an  important  factor  in  the  construc- 
tion of  this  type  of  roadway.  It  consists  of 
a  roller  about  3  ft.  in  diameter  whose  surface 
is  studded  with  iron  teeth  V  ins.  in  length  and 
having  an  end  area  of  about  4  sq.  ins.  Tne 
action  of  these  teeth  on  the  road  material  is 
said  to  approximate  that  of  a  flock  of  sheep, 
and  to  produce  a  tamping,  puddling  and 
kneading  action  which  compacts  the  lower 
portion  "first  and  gradually  works  the  ma- 
terial into  so  compact  a  mass  that  the  teeth 
or  feet  of  the  roller  will  finally  ride  on  the 
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Days.                                                 29  30         1  2  3 

One-horse  buggj'    61  59  61  67  33 

Two-horse  carriage 12  2        4  7  3 

One-horse  wagon 50  57  50  71  38 

Two-horse  wagon  45  67  49  54  Z6 

Runabout  automobile 2        3  ..  3 

Touring  car  55  65  40  69  28 

Motor  cycle 2  . .  . .  6 

Horsel>ack  rider  9  ..        6  2  2 
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surface  without  penetrating  or  indenting  the 
roadway.  The  old  macadam  roadway  where 
this  section  was  constructed  was  first  broken 
up  with  a  rooter  pulled  by  a  steam  roller  and 
the  loosening  completed  by  turning  with  a 
common  road  plow  pulled  by  horses.  The 
loose  stone  was  then  smoothed  with  a  heavy 
"A'  harrow.  The  California  liquid  asphalt 
heated  to  a  temperature  of  200°  F.  was  then 
applied  by  means  of  a  Petrolithic  Glover 
Road  Oiler.  Three  applications  of  1  gal. 
each  per  square  yard  were  made.  The  mass 
was  then  mixed  by  means  of  the  petrolithic 
road  cultivator  and  tamped  and  compacted 
by  means  of  the  petrolithic  rolling  tamper. 
A  road  grader  was  used  to  crown  and  shape 
the  roadway.  After  the  work  of  tamping  had 
been  completed,  a  small  amount  of  limestone 
screening  was  applied  and  the  surface 
smoothed  with  a  steam  roller.  A  fourth  ap- 
plication of  the  asphalt  consisting  of  about 
%  gal.  per  square  yard  was  used,  the  surface 
covered  with  limestone   screenings  and  again 

rolled.  This  section  presents  a  rather  un- 
even surface  at  the  pre'sent  time,  in  some 
places  the  material  seeming  to  have  heaved 
or  raised  up.     The  cause  of  this  has  not  yet 

been   ascertained. 
The  analysis  of  this  material  by   Chas.  A. 

Blackmar,  city  oil  inspector  of  Los  Angeles, 

Cal.,   is   as   follows : 

Test  No.  3022.     Sample  No.  1.     Tested,  date  June 
26,  1909.  .      J    ^   .     , 

Kind  of  product,  Residuum.    Received,  date  June 
25     1909. 

Source  of' supply,   Whittier-Fullerton. 

Manufactured  by  Atlas  ReHnery. 

Water  0%  B.  S.  O^o;  Sediment  .4%. 

Volatility  .2%  to  220°  Fahr.;  .1%  at  220°  Fahr.; 

Organic '  matter   insoluble   in   Col -22% 

Inorganic   or  mineral  matter  Ccl .•VSs' 

Sulphur       1.457» 

Asphalt  S3. 63%.    Penetration  80°  at  77°  JFahr.  D. 

of  C.  standard. 

The  cost  of  this  section  was  as  follows^: 

Crushed  stone  ono'cn 

Asphalt  oil  winn 

Labor   ^''''•"" 

Total    $622.60 

Experiment  No.  15— Limestone  Concrete.— 
This  section  was  constructed  of  concrete 
made  of  crushed  limestone  and  Portland  ce- 
ment rolled  in  place  with  a  steam  roller.  The 
foundation  was  prepared  by  grading  and  shap- 
ing the  old  macadam  road  to  give  it  the  cross- 
section  desired  for  the  surface  of  the  finished 
work.  It  was  well  rolled  before  placing  the 
concrete.  The  concrete  was  made  in  the 
proportion  of  one  part  cement,  three  parts 
screenings,  ranging  in  size  from  %  in. .  to 
dust  and  six  parts  limestone  from  1  to  6 
ins.  in  size.  It  was  machine  mixed.  Water 
was  used  verv  sparingly  on  account  of  the  im- 
possibilitv  of  rolling  wet  concrete.  It  was 
difficult  to  secure  a  concrete  mixer  for  this 
small  amount  of  work,  and  the  machine  that 
was  obtained  was  not  of  sufficient  capacity 
to  produce  the  quantity  that  would  secure 
best  results.  Owing  to  the  slowness  of  the 
work  the  roller  was  obliged  to  work  over 
such  short  spaces  that  in  part  of  the  work  a 
wavv  surface  resulted.  If  the  work  had  been 
done  more  rapidly  a  much  better  surface 
would  have  been  secured.  The  concrete  was 
uniformly  6  ins.  deep  and  had  vcr'ical  joints 
across  its  width  at  several  places.  Two 
months  after  completion  this  section  showed 
a  very  satisfactory  surface,  and  it  seems  pos- 
sible that  work  of  acceptable  nature  could 
be  made  after  this  manner,  if  done  under 
more  favorable  conditions. 
The  cost  of  this  section  was  as  follows : 

Crushed  stone  18O6O 

Cement'  ; ^n  nn 

Rent  of  concrete  miser ^^-^J 

Total    ««8-«9 


Experiment  No.  16 — Gravel  Concrete— 
This  section  was  constructed  as  an  experi- 
ment to  determine  the  utility  and  economy  of 
gravel  concrete  for  construction  of  highways 
in  localities  where  a  good  quality  01  bank 
gravel  is  found.  The  concrete  used  in  this 
section  was  made  from  unscreened  pit  gravel 
and  Portland  cement  in  the  proportion  of  oik- 
barrel  of  cement  per  cubic  yard  of  concrete 
The  gravel  was  obtained  from  the  Barnes 
Sand  &  Gravel  Co.,  of  Piketon,  O.  This 
gravel  cost  16  cts.  per  ton  f.  o.  b.  cars  at  pit, 
and  the  freight  rate  was  50  cts.  per  ton,  mak- 
ing the  cost  of  gravel  66  cts.  per  ton  on  board 
cars  at  the  siding  about  %  mile  distant  from 
the  work.  The  concrete,  which  was  a  wet 
mixture,  was  placed  on  the  road  6  ins.  thick 
and  the  surface  was  formed  by  dragging  a 
template  over  it.  This  method  of  construc- 
tion was  used  in  order  to  secure  a  concrete 
at  a  low  cost  that  would  be  uniform  in  qual- 
ity from  top  to  bottom  with  a  surface  that 
would  not  be  slippery.  The  principal  objec- 
tion to  rich  concrete  for  paving  has  been  its 
slipperiness.  This  work  was  made  without 
joints  and  is  in  reality  a  slab  6  ins.  thick,  16 
ft.  wide  and  400  ft.  long.  It  presents  a 
smooth,  hard,  dustless  surface,  which  gives 
indications  of  great  durability.  During  the 
cold  weather  of  December  transverse  cracks 
developed  at  irregular  intervals  due  to  the 
contraction  of  the  concrete.  No  longitudinal 
cracks  have  developed. 
The  cost  of  this  section  was  as  follows : 

Gravel   $113.81 

Cement  149.1J 

Concrete  mixer  30.00 

Lumber 8.90 

Labor    206.00 


Total  $507.90 

Experiment  No.  17 — Water-Bound  Macad- 
am.— This  section  was  constructed  in  accord- 
ance with  the  specifications  for  water-bound 
macadam  now  in  use  by  the  State  Highway 
Department.  The  road  is  built  in  two  courses, 
the  methods  employed  on  the  two  courses 
being  identical.  The  stone  ranges  in.,  size 
from  3  ins.  to  1%  ins.  The  stone  is  first 
rolled  dry  until  there  is  no  longer  any  wav- 
ing or  creeping  movement,  and  the  voids  are 
reduced  to  a  minimum.  Dry  screenings  vary- 
ing in  size  from  ^  in.  to  dust  are  then  ap- 
plied during  the  finishing  process  of  dry  roll- 
ing. When  the  voids  are  completely  filled, 
water  is  freely  applied  and  the  rolling  con- 
tinued until  a  wave  of  limestone  grout  appears 
in  front  of  the  roller  as  it  passes  over  the 
surface.  After  the  surface  has  been  treated 
in  this  manner  it  is  allowed  to  dry  out  or  set 
before  traffic  is  permited  to  pass  over  it. 
The  cost  of  this  section  was  as  follows: 

Crushed  limestone $129.82 

lAbor   210.18 


Total    $340.00 


.-\dvices  from  Williams.  Ariz.,  state  that  the 
Grand  Canyon  Scenic  Railway,  which  is  back- 
ed by  a  Cleveland  brewer  named  Oppman, 
has  applied  for  a  permit  to  build  a  gasoline 
scenic  motor  line  about  16  miles  along  the 
brink  of  the  Grand  Canyon  from  the  El 
Tovar  hotel  to  the  Grand  View  point  about 
3.000  feet  below  the  rim  of  the  canvon.  Tl' 
plans  are  said  to  call  for  the  expenditure 
about  $1,000,000. 


The  Vaiden  Dredging  &  Drainage  Co.,  ac- 
cording to  advices  from  Winona,  Miss.,  has 
adopted  plans  by  which  all  necessary  money 
will  be  raised  and  a  canal  survey  made  to  be- 
gin at  once  through  Hay's  Creek  Valley.  If 
the  plans  are  perfected  a  large  body  of  sub- 
merged land  will  be  drained,  cleared  and  put 
into  a  state  of  cultivation. 
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WATER-WORKS    AND     SEWERS     SECTION 


Method  and  Cost  of  Laying  10,137  Ft.  of 

i2-In.  Water  Pipe  by  Day  Labor 

at  Tuscaloosa,  Ala. 

The  work  consisted  in  laying  10,187  ft.  of 
12-in.  pipe  and  erecting  thereon  two  hydrants 
with  92  ft.  of  4-in.  pipe.  Prior  to  starting  the 
work  all  the  pipe  had  been  placed  along  the 
line  of  trench.  For  laying  the  pipe  five  Muel- 
ler derricks  and  equalizers*  were  set  us  as 
shown  by  the  accompanying  cut  and  10  lengths 
or  120  ft.  of  pipe  were  connected,  calked  and 
handled  at  once.  The  trench  was  3  ft.  deep. 
With  an  average  gang  of  40K'   men  and  two 


fion  of  !Mr.  C.  E.  Abbott.  Manager,  ^^'ater 
Works  Commission,  Tuscaloosa,  Ala.,  who 
writes  as  follows : 

The  price  does  not  include  my  salary,  as  I 
attended  to  my  duties  as  manager  while  this 
construction  was  going  on,  and  if  work  had 
been  awarded  to  a  contractor  the  salary  of  the 
inspector  would  not  have  been  paid  by  the  con- 
I'ractor,  but  would  have  been  an  additional  cost 
to  the  Water  Works  Commission;  it  does 
include  the  entire  cost  of  the  improvement.  The 
pipe  laying  plant  used  has  been  in  use  over  a 
yeai,  having  laid  about  one  mile  of  S-in.  and  a 
half  mile  of  6-in.  pipe.  .The  cost  of  the  entire 
equipment  used  was   $278. 


steel,  brick,  sand,  gravel,  etc.  In  the  report 
on  labor,  account  is  kept  of  the  hours  spent 
by  the  entire  construction  force,  from  the 
superintendent  to  the  laborers  and  the  time 
spent  by  thern  upon  the  different  classes  of 
work.  In  addition  to  these  expenses,  there  is 
allowed  the  usual  cost  of  such  general  ex- 
penses, as  the  cost  of  the  surety  bond,  liability 
insurance,  etc.  In  this  way  an  attempt  is 
made  to  estimate  with  a  reasonable  degree  of 
accuracy  the  cost  of  the  excavation,  ma- 
sonry and  all  other  classes  of  work.  The  re- 
sults of  these  accounts  have  not  been  made 
public,  but  a  few  figures  on  the  average  cost 
nn   different  portions   of   the   work   r:re  given. 


View  Showing  Method  of  Handling  Ten  Lengths  of  Water  Pipe  Calked  and  Laid  as  a   Unit. 


teams  the  work  was  accomplished  in  19  work- 
ing days  and  2.3  days  total  time.  The  average 
length  of  pipe  laid  per  10-hour  day  was  533..!j 
ft.;  the  maximum  day's  work  was  1,059  ft.  of 
pipe  laid.  After  completion  the  pipe  was  tested 
to  125  lbs.  hydrostatic  pressure  and  only  two 
leaks  developed.  These  were  at  joints  whose 
pipe  had  been  laid  one  length  at  a  time  in 
crossing  another  pipe  line  and  where  the 
ground  was  too  rough  to  permit  lining  up  10 
lengths  at  once.  There  were  no  leaks  in  any 
of  the  joints  caulked  on  the  surface. 

The  wages  paid,  working  a  10-hour  day, 
were:  Laborers,  $1.25;  yarners  and  calkers. 
$1.,50  and  $2;  foreman,  $2,  and  team  and  driv- 
er, $3.50.  The  cost  of  the  work  was  as  fol- 
lows : 

Labor    $1,051.69 

950  lbs.  oakum  at  SVi;  cts 33.25 

15,864  lbs.  lead  at  5.15  cts S17.no 

1,800  lbs.  coal  at  $2  per  ton 1.80 

15  gals,  coal  oil  ai'  17  cts 2.55 

Lanterns,   nails,    etc 11.95 

Total     $1,918.24 

This  gives  a  cost  of  18.9  cts.  per  lin.  ft.  of 
pipe  laid.  A  bid  received  for  the  work  asked 
30  cts.  per  lin.  ft.  for  laying  the  12-in.  pipe, 
10  cts.  per  lin.  'ft.  for  laying  the  4-in.  pipe,  and 
$3  each  for  setting  the  hydrants  or  a  total  of 
$3,056.30.    The  pipe  was  laid  under  the  direc- 

•H.  Mueller  Manufacuring  Co.,  Decatur,  111. 


General    Costs   of    Concrete    Sewers   in 
Louisville,  Ky. 

The  data  concerning  the  cost  of  work  to 
the  contractors  of  the  construction  of  sewers 
in  Louisville  has  been  compiled,  and  is  being 
compiled  daily  by  the  engineers  of  the  Com- 
missioners of  Sewerage  of  Louisville.  The 
method  of  arriving  at  the  costs  is  given  as 
follows:  The  expenses  of  the  contractors 
are  divided  into  three  items ;  Plant,  includ- 
ing machinery  and  equipment ;  .Materials  of 
Construction;  and  Labor.  The  data  relating 
to  these  items  is  collected  by  the  inspectors 
on  the  several  contracts.  Record  of  all  ma- 
chinery, tools  and  other  equipment  is  kept 
and  the  values  ascertained. 

In  the  estimate  of  the  cost  of  the  work, 
the  ■  probable  expense  to  the  contractor  on 
account  of  his  plant  is  reached  by  assuming 
the  rental  to  be  from  20  per  cent  to  60  per 
cent  per  annum,  of  the  original  cost,  depend- 
ing on  the  nature  of  the  machinerv  and  the 
duration  of  the  work.  The  full  cost  of  small 
tools  and  supplies  is  generally  considered  a 
part  of  the  cost  of  the  work  except  when, 
particularly  upon  the  smaller  work,  it  is  ex- 
pected that  they  will  be  of  considerable  value 
after  the  contract  is  completed.  Itemized 
record  is  kept  of  all  materials  entering  into 
the  construction  of  the  work,  such  as  cement, 


(3n  the  Southern  Outfall,  covering  a  length 
of  24,040  ft.  or  4.55  miles,  the  sewer  ranging 
in  size  from  8  ft.  to  15  ft.  6  ins.  in  diameter, 
and  in  depth  of  excavation,  from  22  to  49  ft., 
it  has  been  estimated  that  the  average  cost 
of  earth  excavation  has  been  85  cts.  per  cu. 
yd. ;  the  cost  of  concrete  $6.50  per  cu.  yd. 
and  the  cost  of  steel  in  place,  2^^  cts.  per 
pound.  On  another  class  of  sewers,  covering 
five  contracts,  the  sewers  ranging  in  size  from 
18  ins.  to  96  ins,  but  almost  entirely  masonry 
sewers  (only  400  ft.  of  pipe),- with  an  average 
size  probably  over  6  ft.  in  diameter  and  being 
on  the  average  18  ft.  deep,  with  a  maximum 
cut  of  31  ft,  the  cost  of  earth  excavation  has 
been  estimated  at  about  90  cts.  per  cu.  yd., 
the  concrete  $7  per  cu.  yd.  and  the  steel  for 
reinforcement  2J^  cts.  per  pound  in  place. 
On  a  group  of  sewers  almost  entirely  of  con- 
crete, of  still  smaller  size  and  in  less  depth 
of  excavation,  the  maximum  size  in  this 
group  being  4  ft.  6  ins.  in  diameter,  and  the 
deptli  of  cut  not  over  17  ft.,  the  cost  of  earth 
excavation  has  been  estimated  at  $1.11  per 
cu.  yd.  and  the  cost  of  concrete  $7.80  per 
cu.  yd. 

In  all  these  estimates  the  amount  of  exca- 
vation upon  which  the  figures  are  based  is 
the  excavation  which  would  have  been  made 
if  the  trench  were  opened  to  a  width  of  6 
ins.  greater  on  each  side  than  the  outside  of 
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the  masonry,  and  to  the  depth  of  the  under- 
side of  the  masonry.  In  most  cases,  the  act- 
ual excavation  was  much  in  excess  of  this. 
In  the  estimates  for  the  cost  of  concrete  ma- 
sonry, the  amount  used  in  the  calculation 
has  been  the  amount  required,  hut  this  amount 


Ajustment  for  Rasing  b<  ;   ills 
or  Lowering  Float  Chanlxr 
fcrMainfaininijaiijHeiijhtaf  \ 
Water  Dewed 


"^l  Corned  to 
Outlet  side 
J     of  Valve 


Automatic  Controlling  Float  Valve  for  Gate 
Chambers. 

has  very  often  been  exceeded,  particularly  in 
the  smaller  sewers,  as  the  contractors  have 
found  it  cheaper  to  put  in  additional  amounts 
than  to  go  to  the  expense  of  forms  and  labor 
to  make  the  sections  perfectly  true  to  the 
required  dimensions. 


An   Automatic  Controlling  Float  Valve 

for   Water-Works  Gate  Chambers. 

The  accompanying  drawing  shows  a  sec- 
tional view  of  an  automatic  controlling  float 
valve  manufactured  by  the  Golden-Anderson 
Valve   Specialty   Co.,   Pittsburg,   Pa. 


The  valve  operating  in  a  vertical  position  and 
being  cushioned  at  all  times  by  water  and  air 
in  opening  and  closing,  absolutely  insures 
positive  operation  on  the  varying  pressure 
without  chattering  or  hammering.  In  fact, 
the  valve  is  practically  indestructible,  due  to 
the  easy  operation,  which  is  as  follows: 

In  accordance  with  the  sectional  view,  the 
valve  is  closed.  The  water  coming  under  the 
piston  or  valve  B  also  enters  through  port  L 
and  H  on  top  of  the  valve  or  piston  B.  When 
water  is  drawn  from  the  tank,  standpipe  or 
reservoir,  the  water  pressure  is  removed  from 
the  float  chamber  K,  causing  the  copper  float 


Method    of    Constructing  by  Tunneling 

a  Sewer    Siphon    Under    the  River 

Dee,   Aberdeen,  Scotland.* 

This  tunnel,  Kigs.  1  and  2,  is  constructed  at 
right  angles  under  the  river,  and  is  designed  to 
form  duplicate  siphons  for  conveying  the  sew- 
age to  the  outfall  sewer  at  Torry.  on  the  south 
bank  of  the  River  Dec.  The  depth  from  high- 
water  mark  of  ordinary  spring-tides  to  the 
top  of  the  tunnel  was  fixed,  by  agreement  with 
the  Harbor  Commissioners,  at  41  ft.,  so  as  ta 
allow  a  future  dredging  depth  of  38  ft. 


LjX      .-i 

A 

.-crcrtTi 

1         d.h 

t 

> 

9 

p        6: 

} 

.        01 

3         »: 

' .  .     1 

■  -  -1 

4&  -  -  A'^ 

) 

1 

P      i^" 

1    !s 

>    05 

f .  ,.■  .■•"' 

IP    ": 

i  ■  Cl- 

J   s' 

J#,*>  4-?. 

Ip 

—  - 

—  -  - 

^ 

t— rr'triT-l 

Fig.  2.      Details  of  Cast  Iron   Lining  for  Sewer   Siphon.   Aberdeen. 


P  to  drop  and  in  doing  so,  the  lever  connec- 
tion Q  attached  to  the  arm  of  the  copper  float, 
opens  the  auxiliary  valve  /,  allowing  water 
above  the  piston  or  valve  B  to  escape  through 
the  auxiliary  valve.  This  discharge  can  be 
connected  to  the  outlet  side  of  valve  or  into 
effluent.  Owing  to  the  pressure  above  the 
valve  being  removed  the  pressure  under  valve 
B  forces  it  open.  The  water  above  the  valve 
acts  as  a  perfect  cushion  in  opening  and  at 
the  same  time  as  the  valve  begins  to  travel 
upward,  it  draws  in  air  through  ports  F  in 
the  sides  of  the  body,  to  cushion  the  valve  in 
closing.  Water  in  the  tank,  standpipe  or  res- 
ervoir having  reached  the  required  height, 
the  pressure  from  same  coming  through  the 
pipe  connection  into  the  float  chamber  K 
raises  the  copper  float  P,  which  operation 
closes  the  auxiliary  valve  /,  shutting  off  the 
escape  of  the  water  above  the  piston  or  valve 
B.  This  allows  the  water  pressure  to  come 
through  port  L  and  H  on  top  of  valve  B  and 


Tunnel  Lining. —  The  tunnel  is  344  ft.  in 
length,  measured  from  center  to  center  of  the 
shafts.  Fig.  1.  Its  external  diameter  is  Syi 
ft.,  and  it  is  formed  of  rings  of  cast-iron  seg- 
ments 1  in.  in  thickness  and  18  ins.  in  length, 
each  ring  being  made  up  of  five  segments  and 
a  special  key-piece.  The  following  Table  gives 
the  weight  of  one  ring : 

Cwt. 

Key-piece    2.68 

Two  upper  segments 9.03 

Two  lower  segments. 9.06 

Bottom  segment  5.49 

Total ' 26.26 

The  whole  of  the  flanges  are  machined 
throughout  and  are  provided  with  a  caulking 
space.  Each  segment  is  tapped  and  fitted  with 
screw-plugs  for  grouting  purposes.  The  bot- 
tom segment  and  the  key-piece  have  cast  upon 
them  special  machined  flanges,  10  ins.  wide,  to 
receive  the  vertical  steel  diaphragm,  which  was 
placed  in  position  after  the  tunnel  was  driven. 


Fig.  1.     Longitudinal  Sectional   Profile  and    Details  of  Sewer  Siphon  Under  the  River  Dee,  Aberdeen,  Scotland. 


Referring  to  the  sectional  view,  interest 
centers  in  the  positive  manner  of  operation 
and  construction.  Attention  is  called  to  the 
upper  portion  of  the  body  being  lined  with 
bronze,  also  to  the  piston  or  valve  B  being 
bronze  fitted,  with  rubber  cups  and  disc,  pre- 
venting  any   metal    parts   coming   in   contact. 


owing  to  the  greater  area  above  the  valve,  it 
is  forced  to  its  seat,  E,  thereby  shutting  oft 
the  water.  This  action  of  the  mam  valve 
brings  the  air  cushion  into  operation,  com- 
pressing the  air  and  forcing  it  out  through 
ports  E,  thus  preventing  any  shock,  chat- 
tering or  hammering  in  closing. 


The  tunn;l  has  a   fall  of  12  ins.  from  Point 
Law  to  Torrj-. 
Shafts. — At  the  Torry  and  Point  Law  sides 

•Elxtracted  from  a  paper  hy  G.  R.  G.  Conway 
on  the  "Aberdeen  Main-Drainage  Works:  Glr- 
dleneiss  Outfall  Scheme."  Proceedings  Institu- 
tion of  Civil  Engineers,  Vol.  CLXXVII. 
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of  the  river  cast-iron  shafts  were  sunk;  these 
were  13  ft.  in  external  diameter,  the  metal 
being  1J4  in-  "i  thickness;  the  ordinary  rings 
were  6  ft,  in  depth,  made  up  of  seven  segments 
with  6-in.  bracketed  flanges.  AH  the  flanges 
were  machined  for  a  distance  of  3J4  ins.  from 
the  outside,  leaving  a  calking  space  for  rust  of 
2j4  ins.  horizontally  and  vertically. 

The  Torry  shaft  was  sunk  to  a  depth  of  62yi 
ft.  below  high-water  mark  of  ordinary  spring 
tides,  or  TO  ft.  below  the  finished  wharf  level, 
a  depth  sufBcient  to  form  a  permanent  drain- 
age sump  below  the  level  of  the  tunnel.  In 
sinking  this  shaft  no  special  difficulty  was  ex- 
perienced until  the  level  of  the  top  of  the 
tunnel  was  reached,  the  method  adopted  being 
to  dig  the  material  out  by  hand  and  to  load 
the  shaft  internally  with  kentledge.  The  upper 
10  ft.  of  the  ground  passed  through  consisted 


en  ofi'  and  a  special  ring  with  a  bracketed  low- 
er flange,  12  ins.  wide,  had  been  substituted  in 
its  place).  By  excavating  an  additional  3  ft. 
below  the  shaft  a  solid  foundation  was  reached 
consisting  of  hard  boulder-clay  overlaying  the 
rock.  The  space  excavated  was  then  plugged 
with  2-to-l  concrete,  which  was  lowered  in 
closed  skips  and  placed  carefully  in  position 
by  the  diver.  This  concrete  was  continued  up 
21  ins.  above  the  lower  flange  of  the  shaft, 
giving  an  average  depth  of  foundation  con- 
crete of  4%  ft.  The  shaft  was  then  allowed 
to  stand  full  of  water  for  a  fortnight,  when 
it  was  pumped  out  and  found  to  be  perfectly 
watertight. 

Practically  the  same  course  had  to  be  adopt- 
ed in  sinking  and  plugging  the  Point  Law 
shaft  on  the  north  side  of  the  river ;  exactly 
the  same  strata  were  met  with,  and  the  difii- 


Fig.  3.     Details  of  Tunneling  Shield  for  Sewer  Siphon,  Aberdeen. 


chiefly  of  a  fine  red  clay,  used  locally  in  former 
times  for  brickmaking.  Underlying  this  was 
an  impervious  bed  of  grey  clay,  and  the  shaft 
passed  through  the  upper  40  ft.  without  any 
trouble.  When,  however,  that  depth  was 
reached,  the  clay  was  found  to  contain  numer- 
ous pockets  of  sand,  and  water  burst  into  the 
shaft  very  rapidly,  soon  filing  it  up;  pumps 
were  then  placed  in  the  shaft  and  the  excava- 
tion was  continued  by  hand  and  by  means  of 
grabs  under  difficulties  for  the  remaining  23;-2 
ft.  The  quantity  of  water  dealt  with  amounted 
to  between  60,000  and  80,000  gals,  per  hour. 
Great  care  had  to  be  exercised  in  preventing 
the  shaft  from  sinking  too  far,  as  the  seg- 
ments on  the  line  of  the  tunnel  had  been 
placed  vertically  without  breaking  joint,  in  or- 
der that  a  horizontal  and  a  vertical  joint 
should  fall  exactly  in  the  center  line  of  the 
tunnel.  \\'hen  the  shaft  had  been  sunk  to  the 
exact  deptli  and  hung  from  large  balks  of  tim- 
ber at  the  top,  considerable  difficulty  was  ex- 
perienced in  obtaining  a  suitable  foundation  to 
prevent  it  from  settling.  The  surrounding 
ground  had  also  been  disturbed  by  the  opera- 
tion of  sinking  the  quay-cylinders,  referred  to 
later,  v,-hich  was  being  carried  on  simultane- 
ously with  the  sinking  of  the  tunnel-shafts. 
The  method  adopted  to  plug  the  shaft  and  to 
form  a  foundation  was  as  follows:  It  was  al- 
lowed to  fill  with  water,  which  rose  to  slightly 
above  high-water  mark,  the  rise  and  fall  of 
the  tide,  normally  about  12j4  ft.,  making  prac- 
tically no  difference  to  this  level.  A  diver  was 
then  sent  down  to  excavate  the  ground  below 
the  bottom  of  the  shaft,  and  a  little  beyond  the 
side  (the  cutting  edge  had  previously  been  tak- 


culties  were  accentuated  by  the  closer  proxim- 
ity of  the  quay-wall  cylinders  and  the  presence 
of  large  water-worn  boulders  in  the  shaft, 
some  of  them  several  tons  in  weight.  The 
shaft  was  sunk  to  a  depth  ef  53  ft.  below  high- 
water  mark  and  the  excavation  for  the  foun- 
dation was  carried  about  4J4  ft.  below  this 
level,  when  a  firm  foundation  of  very  hard 
boulder-clay  was  reached. 

Quay-lVall  Abutments  for  Tunnel. — In  con- 
nection with  a  scheme  then  in  process  on  the 
River  Dee  for  constructing  docks  (now  com- 
pleted), a  joint  arrangement  was  entered  into 
with  the  Aberdeen  Harbor  Commissioners  to 
substitute  for  the  proposed  timber  wharfing  a 
permanent  abutment  on  either  side  of  the  riv- 
er. This  was  formed  of  granite-faced  con- 
crete retaining-walls,  laid  on  a  foundation  of 
concrete  cylinders  and  sunk  to  give  a  clear 
navigation  space  of  250  ft.,  Fig.  1.  This  pro- 
posal was  adopted  to  prevent  any  disturbance 
to  the  tunnel  in  the  future,  a  proportion  of  its 
cost  being  borne  by  the  Town  Council.  The 
plan,  designed  and  carried  out  under  the  di- 
rection of  Mr.  R.  Gordon  Nicol,  M.  Inst.  C. 
E'.,  the  Engineer  to  the  Commissioners,  was 
for  the  construction  of  a  70-ft.  length  of  quay- 
wall  on  either  side  of  the  river.  Two  pilot 
cylinders  were  first  sunk  21  ft.  oft'  the  center 
line  of  the  tunnel;  these  were  14  ft.  square 
and  were  formed  of  concrete  blocks  faced  with 
granite  dowelled  and  bonded  together,  with  a 
well-hole  measuring  7;^  by  85^2  ft.  They  were 
sunk  to  a  depth  of  48  ft.  below  low-water 
mark  by  means  of  grabbing,  about  400  tons  of 
kentledge  being  used ;  at  this  level  they 
reached  a  firm  foundation  on  the  boulder-clay. 


A  large  cylinder  was  then  sunk  between  them, 
38y2  ft.  long  by  14  ft.  wide,  and  having  three 
well-holes. 

In  the  large  cylinder  on  either  bank  an  open- 
ing for  allowing  the  tunnel  to  pass  through 
was  provided,  but  for  facility  in  sinking  this 
was  temporarily  faced  on  the  outside  with  an 
outer  skin  _  of  14-inch  brickwork  stiffened  by 
concrete  piers  within  the  well-holes.  When 
these  cylinders  were  sunk  to  the  required 
depth,  a  circular  tunnel  was  constructed  within 
them  exactly  on  the  line  of  the  tunnel,  and 
91/2  ft.  in  internal  diameter,  thus  allowing  a 
clear  space  of  6  ins.  on  all  sides  for  surround- 
ing the  tunnel  with  concrete,  as  it  was  driven 
through.  The  well-holes  were  afterwards  filled 
up  with  6-to-l  concrete  to  the  tops  of  the  cyl- 
inders, which  were  at  the  level  of  low-water 
mark,  and  the  quay-walls  were  then  construct- 
ed on  these  as  foundations. 

Tunnelling.- — Upon  the  completion  of  the 
quay-wall  cylinders,  a  commencement  was 
made  to  drive  the  tunnel  from  the  Torry  side. 
It  was  at  first  proposed  to  do  the  work  with- 
out the  aid  of  compressed  air,  but  the  experi- 
ence gained  in  sinking  the  shaft  and  in  an  at- 
tempt to  drive  a  small  heading  to  discover  the 
actual  conditions  of  the  strata,  led  to  the  adop- 
tion of  compressed  air;  the  presence  of  large 
quantities  of  water  under  pressure  rendering 
satisfactory  work  impossible  otherwise. 

The  air-lock  of  the  Torry  shaft,  designed  to 
suit  the  existing  conditions,  consisted  simply 
of  two  circular  steel  floors  supported  upon 
girders,  which  in  turn  were  suspended  from 
the  cast-iron  flanges.  The  lower  floor  was 
placed  12  ft.  above  the  center-line  of  the  tun- 
nel, with  the  upper  floor  6  ft.  above  it;  this 
allowed  a  depth  of  iyi  ft.  inside  between  the 
main  girders,  but  the  full  height  was  availa- 
ble between  the  decking.  To  render  the  floors 
air-tight,  the  floor-plates,  etc.,  were  bolted  to- 
gether with  canvas  and  red-lead,  and  the 
clearance  space  between  the  shaft  and  the  out- 
er skin  of  the  floors  was  grouted  with  plastic, 
bitumen.  In  the  lower  floor  was  provided  a 
cast-iron  hinged  door,  and  in  the  upper  floor  a 
sliding  door  that  could  be  operated  from  either 
inside  or  out.  On  the  top  floor  and  immedi- 
ately over  the  lower  door  a  steel  tube  18  ins. 
in  diameter  was  fixed;  this  was  12  ft.  long, 
and  was  fitted  with  an  air-tight  cover  opening 
externally,  so  as  to  permit  of  rails,  bars,  etc., 
being  passed  through  the  air-lock. 

For  the  purpose  of  lowering  material  into 
the  tunnel  from  the  air-lock,  an  electric  hoist 
was  provided,  the  motor  and  switches  being 
fixed  to  the  upper  floor.  The  air-lock  was 
fitted  with  a  j4->n.  inlet  and  outlet  air-tap, 
controlled  only  from  the  inside,  and  for  pass- 
ing through  materials  a  2-in.  tap  controlled 
from  the  outside  was  provided.  Telephonic 
communication  was  arranged  from  the  top  of 
the  air-lock  to  the  compressor  station  and  also 
to  the  tunnel. 

The  air-compressing  plant  was  laid  down  on 
the  Torry  side  about  200  yards  west  of  the 
shaft,  and  adjoining  the  old  Torry  brickworks, 
the  engine-  and  boiler-house  of  which  were 
utilized  as  far  as  possible.  Two  Ingersoll- 
Sergeant  horizontal  air-compressors  were 
used;  these  were  provided  with  piston  inlet- 
valves  and  water-jacketed  air-cylinders  and 
heads ;  the  steam-cylinders  were  16  ins.  in 
diameter  and  the  air-cvlinders  18^4  ins.  Each 
machine  was  capable  of  supplying  37,800  cu. 
ft.  of  free  air  per  hour  to  the  tunnel.  The 
usual  custom  was  to  run  the  two  machines  at 
a  low  speed  simultaneously,  except  during 
cleaning  and  repairs,  when  one  compressor  run 
at  a  higher  speed  was  sufficient.  Steam  was 
supplied  to  the  compressors  from  a  Lancashire 
boiler  having  a  working  pressure  of  80  lbs. 
per  sq.  in.  The  air  was  supplied  to  the  tun- 
nel through  7-in.  diameter  steel  pipes,  which 
were  reduced  to  5  ins.  at  the  air-lock. 

Before  erecting  the  steel  floors  to  form  the 
air-lock,  the  shield  was  lowered  into  the  Torry 
shaft  in  a  position  to  commence  driving.  This 
shield  (Fig.  3)  was  6"  ft.  9.J4  ins.  long  and  8 
ft.  8^  ins.  in  external  diameter.  The  shell  was 
composed  of  two  I'^-i"-  steel  plates  riveted 
together,  the  cutting  edge  being  formed  of 
eighteen  steel  knives.  The  diaphragm  was 
double,  being  composed  of  two  j4-i"-  steel 
plates,  and  had  an  opening  4  ft.  9  ins.  by  4  ft. 
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2  ins.  with  steel  channels  riveted  on  to  permit 
of  planking  being  used  to  close  up  the  space. 
The  shield  was  fitted  with  six  hydraulic  rams, 
6; 2  ins.  in  diameter,  having,  a  J'i-in.  stroke; 
the  working  pressure  was  1  ton  per  sq.  in.,  but 
the  actual  pressure  used  never  exceeded  '/i  ton 
per  sq.  in.  The  rams  had  forged  cross-heads. 
In  the  diaphragm  U  holes  were  tapped  to  2% 
ins.  gas-thread  and  fitted  with  screw-plugs; 
these  holes  were  occasionally  used  for  passing 
a  drill  through  where  the  cutting  edge  struck 
large  boulders. 

After  the  fixing  of  the  air-lock  and  applying 
the  pressure,  operations  were  begun  by  driving 
a  tunnel  to  form  a  shield-chamber  to  the  back 
of  the  quay-wall  cylinder— a  distance  of  33  ft. 
6  ins.  This  tunnel  was  driven  in  the  ordinary 
way  by  means  of  10-in.  bai-s  and  poling  boards, 
and  was  sufficiently  large  to  permit  of  its  being 
lined  up  with  four  rings  of  blue  brickwork 
within  the  bars  and  to  leave  an  internal  cham- 
ber of  9  ft.  The  ground  being  in  such  a  dan- 
gerously disturbed  condition,  the  whole  of  the 
timber  was  left  in  and  the  back  of  the  brick- 
work was  packed  with  concrete.  An  air-pres- 
sure of  IT  lbs.  per  sq.  in.  was  required  to 
keep  this  length  clear  of  water.  The  space 
between  the  shaft  and  the  quay-wall  was  tak- 
en out  in  three  lengths  and  lined  up  immedi- 
ately each  length  had  been  dug  out.  Upon 
com'pletion  of  this  short  length  of  brick  tun- 
nil,  the  shield  was  moved  along  to  the  back 
of  the  quay-wall ;  the  outer  skin  on  both  sides 
of  the  cylinder  Was  then  removed,  and  the 
shield  was  set  into  position  to  start  under  the 
river.  After  tliis  the  brick  tunnel  was  lined 
with  cast-iron  segments  up  to  the  shield,  and_ 
ll  to  1  concrete  was  packed  in  at  the  back  of 
the  plates. 

A  small  heading,  measuring  51/2  ft.  by  3^ 
ft  was  driven  in  advance  of  the  shield  ex- 
actly on  the  center  line  of  the  tunnel;  this 
heading  was  timbered,  generally  for  about  12 
ft.  in  advance  of  the  cutting  edge,  with  9  m. 
by  4-in.  side  and  head  trees  and  sills,  placed 
close  together  without  poling-boards.  The 
ground  kept  perfectly  dry  and  firm  under  the 
air  pressure,  and  as  the  shield  was  driven 
forward  and  the  segments  were  erected  the 
timbering  in  the  advance  heading  was  re- 
moved and  used  over  again. 

Xo  further  difficulty  was  experienced  in  tun- 
nelling under  the  river  until  the  quay  wall  at 
Point  Law  was  reached.  Great  care,  however, 
had  to  be  taken  to  prevent  the  lining  from 
"cork-screwing"  owing  to  the  necessity  of  hav- 
ing the  special  flange  in  the  key  and  bottom 
segments  in  accurate  alignment  for  the  erec- 
tion of  the  steel  diaphragm;  the  progress  of 
tunnelling  was  consequently  slow,  never  ex- 
ceeding three  rings  a  da}',  generally  two.  The 
actual  driving  from  quav-wall  to  quay-wall  oc- 
cupied from  the  14th  March  to  the  14th  June, 
1905. 

When  the  Point  Law  auay-wall  was  reached 
the  work  of  tunnelling  was  carried  on  by 
similar  operations  to  that  on  the  Torry  side, 
a  blue-brick  tunnel  being  formed  in  the  space 
of  19!^  ft.  between  the  north  side  of  the  con- 
crete cvlinder  and  the  Point  Law  shaft.  To 
prevent  the  air  from  escaping  up  the  Point 
Law  shaft  and  to  allow  a  proper  watertight 
connection  being  made  between  the  tunnel  and 
the  shaft  a  very  satisfactory  air-tight  floor 
was  constructed,  as  follows:  timber  planking 
supported  upon  old  tram-rails  was  placed 
above  the  level  of  the  top  of  the  tunnel,  upon 
this  came  7  ft.  of  well-rammed  clay,  and  the 
shaft  above  was  then  filled  to  the  top  with 
w-ater. 

In  driving  the  tunnel,  there  was  little  or  no 
escape  of  air  at  the  face,  except  in  passing 
through  the  quay-wall  cylinders,  but  the  purity 
of  the  air  was  maintained  by  always  deliver- 
ing it  at  the  shield  and  exhausting  it  at  the 
air-lock.  The  air  was  frequently  analyzed  in 
the  tunnel  by  means  of  a  Hal'lane  apparatus 
for  determining  the  amount  of  C<J:,  and  larger 
samples  drawn  from  the  tunnel  were  also  ex- 
n^ined  in  the  chemical  laboratories  of  Aher- 
en  University.  The  amount  of  CO=  vari«| 
.'  diflterent  times  between  In  parts  and  14 
p:  ^  in  10,000.  As  far  as  possible,  a  supply 
of  00  cubic  feet  of  free  air  per  hour  was  al- 
low for  each  man.  Electric  light  was  used 
■    thro;    '^out.  ,      .,„.,,      , 

Th         'ire  tunnel  was  grouted  with  Portland 


cement  grout  (1  of  cement  to  1  of  sand),  and 
before  the  removal  of  the  air-prcssurc  it  was 
carefully  rust-jointed. 

Forming  lite  Sewage-Siphons. — To  permit  of 
cleaning  operations  being  carried  on  at  all 
times,  duplicate  siphons  were  formed,  the  tun- 
nel being  divided  by  means  of  a  ;s-in.  stcel- 
plate  diaphragm  (Fig.  2).  The  diaphragm  was 
stiffened  every  18  ins.  by  two  vertical  angle- 
stiffeners  on  each  side,  and  the  steel  plates 
were  placed  in  position  in  6- ft.  widths,  tem- 
plates being  used  to  obtain  the  exact  size.  The 
stifTeners  were  hydraulicly  riveted  to  the  plates 
above  ground,  and  the  sections  were  riveted 
together  with  wrought  iron  ship  rivets  below 
ground;  all  the  joints  were  carefully  arranged 
to  break  bond,  and  were  packed  with  two  lay- 
ers of  canvas  and  red-lead.  The  diaphragm 
was  secured  by  steel  angles  to  the  special 
flanges  on  the  cast-iron  lining,  the  steel  angles 
being  also  embedded  completely  with  canvas 
and  red-lead. 

After  the  steel  diaphragm  had  been  complet- 
ed the  west  siphon  was  closed  temporarily 
at  the  ends  by  steel  plates,  and  the  work  was 


rolled  steel  joists  and  the  concrete  roof  of  the 
drainage  sump. 

Siflioii  Inlet  and  Outlet  House.— Over  the 
top  of  the  Point  Law  shaft  is  constructed  a 
chamber  to  connect  the  outfall-sewer  to  the 
tunnel  siphons  (Fig.  1).  The  chamber  is  pro- 
vided with  two  sets  of  il-in.  circular  penstocks 
fitted  with  gun-metal  facings,  these  penstocks 
being  raised  bv  means  of  10-in.  diameter  hy- 
draulic cylinders;  for  this  purpose  a  pressure 
of  4(1  lbs.  per  sq.  in.  is  obtained  from  the  Cor- 
portion  water-main.  Over  the  top  of  the 
shaft  is  a  small  house  in  grey  granite  lor 
containing  the  hydraulic  cylinders,  etc..  and 
from  which  access  to  the  siphons  can  be  ob- 
tained. ,  ,  , 

On  the  Torry  side  two  sets  of  penstocks  and 
hydraulic  cylinders  are  also  provided,  and  by 
closing  the  respective  penstocks  on  both  sides 
of  the  river  cither  siphon  can  be  thrown  out  of 
use  \  very  effective  method  of  flushing  is 
obtained  by  allowing  the  sewage  to  accumulate 
in  the  sewer  at  Point  Law  and  then  raising  the 
penstocks  on  one  siphon  rapidly.  The  actual 
fall  between  the  inlet  at  Point  Uw  and  the 


Fig.  1.     Cableway  and   Trtnch   With  Sloped  Banks  on  Section  A. 


tested  for  watertightness  under  a  pressure  of 
25  lbs.  per  sq.  in.  Beyond  a  few  leaks  through 
the  bolt-holes  connecting  the  steelwork  to  the 
cast-iron  flanges,  the  diaphragm  was  found  to 
be  quite  water  tight  and  the  leaky  bolt-holes 
were  remedied  by  placing  lead  washers  round 
the  heads  and  nuts. 

The  two  siphons  were  then  lined  with  con- 
crete to  the  required  shape  (Fig.  2),  each  be- 
ing ey.  ft.  high  by  3  ft.  wide  on  the  center- 
line  of  the  tunnel;  this  gave  a  total  thickness 
to  the  diaphragm  of  14  ins.  The  concrete  for 
this  lining  was  composed  of  2^^  parts  ol 
crushed  granite  (Ji-in.  mesh),  I'A  Part  of  pit- 
sand  and  1  part  of  Portland  cement.  1  he  con- 
crete was  well  rammed  against  planed  lag- 
gings, the  fine  stuff  being  worked  with  special- 
ly-shaped iron  tools  to  bring  it  to  the  face, 
thus  leaving  a  perfectly  smooth  surface  with- 
out and  plastering.  The  inverts  of  either  si- 
phon were  slightly  flattened  to  allow  of  easy 
walking  during  the  operations  of  cleaning. 

The  two  siphons  arc  connected  to  the  outtall 
sewer  on  either  side  by  means  of  cast-iron 
flanged  pipes  51  ins.  in  diameter  with  special 
bends  at  the  top.  At  the  bottom  of  each  shaft 
these  pipes  were  connected  to  either  half  oi 
the  tunnel  and  also  to  the  vertical  shaft  by 
special  junction  castings  (Fig.  1).  , 

On  the  Torrv  side  the  51-in.  pipes  are  fitted 
with  doors  at  the  tunnel  level,  so  as  to  allow 
of  access  to  each  siphon:  they  are  also  pro- 
vided with  8-in.  sluice  valves  tor  draining  the 
siphons  into  the  sump  below  the  tunnel  level. 
\t  Point  Law  access  doors  are  also  providea 
to-^ether  with  sluice-valves  for  draining  into 
either  siphon  when  not  in  use  any  water  which 
may  gather  on  the  floor  ot  the  shaft  The 
bottoms  of  the  51-in.  castings  are  closed  with 
ribbed  cast-iron  plates,  which  at  Point  Law 
are  encased  in  concrete  ai^-'     •    Tnrv  rest  upon 


outlet  at  Torry  is  10  ins.,  giving  a  hydraulic 
gradient  of  1  in  250,  and  if  sewage  were  run- 
ning at  its  maximum  depth  in  the  outfall- 
sewer,  a  velocity  of  7  ft,  per  second  would*  be 
obtained. 

For  cleaning  purposes  the  content;  of  either 
siphon  can  be  pumped  out  in  2  hours  by  means 
of  a  454-in.  high-pressure  centrifugal  pump 
placed  on  the  roof  of  the  drainage-sump  at 
the  tunnel  level.  This  pump  is  driven  by  a 
30-B.  HP.  electric  motor,  compound  wound 
and  placed  vertically  in  the  floor  of  valve- 
house;  the  connection  between  the  i^^tor  and 
pump  is  by  means  of  a  vertical  steel  spindle, 
2,'4  ins.  in  diameter,  on  special  bearers  fixed 
to  girders  placed  across  the  shaft. 

The  siphon  inlet  house  is  octagonal  in  plan 
and  is  built  of  grey  Kemnay  granite  with  hne- 
a.xed  dressings.  An  overhead  traveling  crane 
is  fixed  in  the  roof,  with  quick  and  slow  mo- 
tions for  raising  and  lowering  skips  to  remove 
the  silt  in  the  siphons.  Ventilation  is  obtained 
by  means  of  an  18-in.  Blackman  electric  fan 
fixed  in  the  roof.  A  36-in.  electric  tan.  fitted 
with  an  enclosed  motor,  is  also  provided  in  the 
roof  of  this  house  for  special  ventilation  dur- 
ing the  cleaning  operations ;  this  fan  runs  at 
a  speed  of  800  revolutions  per  minute  and 
gives  a  velocity  of  COO  ft.  per  minute  in  each 
siphon. 

Methods  of  Construction  on  the  South- 
ern Outfall  Sewer,  Louisville,  Ky., 
With  Some  Costs. 

The  Southern  Outfall  sewer  is  the  largest 
trunk  sewer  of  the  Louisville  system.  The 
sewer  is  about  5  miles  long  and  is  horseshoe 
shaped  in  its  largest  section,  the  dimensions 
beine  15  ft.  6  ins.  x  15  ft.    The  smallest  sec- 
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tioii  is  of  the  semi-elliptical  type  and  is  7  ft.  this    work    was    moved    several    limes.      Each 

high  and  7  ft.  wide  between  side  walls.  Table  time  the   cable  way   was   dismantled   and   two 

I   shows  the  appro.ximate   sizes  of  sewer  and  traveling  cranes  assisted   in  the  moving.     The 

conditions   affecting     the     constrnction    work,  ■  towers  were  (lO  ft.  high.     .-Xbont  I'O  men  were 


Fig.  2.     Interior  of   Sewer  Section   A,  Showing  Collapsible  Wcoden  Forms. 


and  gives  the  type  of  general  plant  omplcy-jl 
on  each  of  the  seven  contracts  for  the  aif- 
ferent   sections  of  the  work. 

The  contracts  for  the  whole  work  amonnt- 
ed  to  approximately  $1,150,000.  On  Section  .\ 
the  work  included  the  construction  of  the 
outlet  structure  at  the  Ohio  River  which  was 
described  in  Engineering-Contr.\ctixg  of 
June  '22.  1910.  The  balance  of  this  section 
was  on  level  ground  in  a  very  deep  cut,  the 
depth  in  places  being  about  50  ft.  The  upper 
portion  of  the  trench  was  excavated  to  a 
depth  of  about  10  ft.  with  horse  scrapers  and 
the  banks  sloped  at  an  angle  of  about  45'. 
Below  this  the  excavation  was  done  by  hand ; 
the  earth  being  removed  and  tlie  trench  liack- 
filled  by  means  of  a  400-ft.  cableway  and 
buckets,  Fig.  2. 

The  trench  on  Sec.  A  was  sheeted  by  the 
poling  board  method.  This  is  unusual  for 
work  of  this  size  and  in  this  material.  This 
work  had  to  be  handled  with  great  care  to  do 
the  work  safely.  The  method  \yorked  suc- 
cessfully, however. 

The  concrete  work  was  accomplished  in 
three  operations.  The  invert  was  poured  first 
including  a  few  inches  of  the  sidcwalls.  Next 
the  sidcw.alls  were  poured,  and  last,  the  arch. 
A  view  of  the  work  showing  the  interior  of 
the  finis^d  sewer  and  the  collapsible  wooden 
forms  iSd,  is  shown  by  Fig.  3. 

Section  B  of  the  sewer  was  worked  in  two 
openings.  The  excavation  for  each  was  lirst 
carried  down  10  ft.  by  a  steam  shovel  and 
the  material  hauled  away  in  standard  railroad 
cars.  A  complete  standard  gage  railroad  plant 
was  maintained  on  this  work  throughout  con- 
struction. Upon  the  first  westerly  opening  a 
double  Lidgerwood  cableway  of  700  ft.  span 
was  employed  for  the  balance  of  the  excava- 
tion. Two  yard  buckets  were  used,  and  tlie 
material  was  carried  immediately  to  the  back- 
fill. The  maxinumi  amount  of  excavation 
handled  by  the  cableway  in  one  week  was 
2,010  cu.  yds.    (loose  measure.) 

On  the  second  or  easterly  opening  the  steam 
shovel  was  followed  by  two  derricks  which 
were  run  on  a  track  alongside  of  the  trench. 
These  were  followed  by  a  third  derrick  used 
for  back  filling.  .'\n  orange  peel  Iiucket  was 
used  on  the  head  derrick  to  remove  the  mid- 
dle third  (in  depth)  of  the  excavation.  Fol- 
lowing this  derrick  the  second  derrick  handled 
skips  filled  by  hand ;  this  outfit  excavating  the 
bottom  third,  of  the  trench.  The  maxiiuum 
amount  of  excavation  taken  out  in  one  week 
by   these  two   derricks  was   l,."i89  cu.  yds. 

The  700-ft.  dfluble  Lidgerwood  CabU-wav  in 


employed  in  moving  and  the  cost  of  moving 
and  setting  up  each  time  was  between  $380 
and  $40(1. 

On  one  of  the  openiogs  steel  sheet  piling 
was  tried  and  was  driven  for  some  dis- 
tance before  excavating.  The  cut  here 
was  -^-bout  40  ft.  deep,  and  in  gravel,  and 
it  was  found  upon  excavation  that  the  sheet- 
ing had  curved  in  toward  the  bottom  so  that 
the  distance  between  the  rows  of  sheeting  was 
several  inches  less  than  the  width  of  the 
sewer.  The  sheeting  was  finally  pushed  out 
by  heavy  jacks  and  braces  to  a  sufficient  width 
for  construction  of  the  sewer,  but  the  delay 
and  extra  cost  caused  a  loss  of  18  cts.  a  yard 
on  this  portion  of  the  work. 

Tlie  concrete  work  on  this  section  was  done 


mounted  on  the  end  of  a  Hat  car,  as  shown, 
and  the  charging  hopper  placed  above  it.  The 
balance  of  the  flat  car  was  housed  in  and 
used  for  cement  storage.  The  manner  of 
charging  the  mixer  is  as  follows ;  Two  1  yd. 
buckets  are  used  and  handled  from  the  ground 
to  the  hopper.  The  proper  proportions  of 
niixture,  sufficient  for  one  batch,  are  placed 
in  a  bucket  on  the  ground  and  raised  to  the 
hopper  by  a  locomotive  crane.  While  one 
Inicket  is  being  dumped,  another  is  being 
filled.  The  standard  gage  track  laid  along  the 
trench  is  connected  with  the  railroad  and  the 
gravel  and  sand  is  brought  in  on  gondola 
cars  and  distributed  conveniently  along  the 
work. 

On  section  C  a  steam  shovel  was  started  for 
the  purpose  of  taking  out  the  first  8  ft.  of 
trench  but  was  abandoned  after  a  few  weeks 
and  the  revolving  derrick  which  followed  was 
employed  to  take  out  all  the  excavation  to 
within  14  ft.  of  the  bottom.  The  derrick  op- 
erated an  orange  peel  bucket  and  the  material 
was  loaded  on  Koppel  cars  and  hauled  back 
and  dumped  into  the  trench  over  the  com- 
pleted sewer.  The  plans  of  this  derrick  were 
given  in  Encineering-Conte.\cting  of  June 
29,   1910. 

On  Section  D  the  first  8  ft.  in  depth  was 
taken  out  by  two  steam  shovels  operating  over 
the  trench  and  carried  on  rollers  on  the  sur- 
face of  the  street.  All  material  removed  by 
the  shovels  was  wasted  and  was  hauled  away 
by  teams.  The  balance  of  the  excavation  was 
handled  by  a  locomotive  crane  operating  an 
orange  peel  bucket.  The  crane  was  operated 
from  a  track  supported  over  the  trench.  Kop- 
pel cars  were  used  for  carrying  the  excavation 
from  the  crane  to  the  backfill.  They  were 
operated  on  both  sides  of  the  trench.  For 
driving  the  lower  set  of  sheeting  in  this  sec- 
tion a  steam  hammer  was  used.  On  the  next 
section  of  the  work,  the  first  8  ft.  of  excava- 
tion was  taken  out  with  horse  scrapers.  This 
was  followed  by  two  portable  stiff  leg  der- 
ricks mounted  to  straddle  the  trench ;  both 
derricks  operating  orange  peel  buckets.  The 
first  derrick  operated  to  a  depth  of  28  ft.  and 
the  balance  was  taken  out  by  the  second  der- 
rick. The  material  taken  out  was  dumped  on 
to  cars  and  hauled  back  by  mules  to  be 
dumped  over  the  completed  sewer. 

The  sheeting  was  driven  by  hand  and  was 
pulled  by  means  of  a  derrick  operated  by  an 
electric  motor.     The  sewer  was  built  in  three 


Fig.  3.     ShcwI.ig  Condition  After  Completion     of  Invert  and   Side  Walls,  Section   B. 


under  a  su'jcontract  and  the  contractors  em- 
ployed two  similar  outfits  which  did  very  ef- 
liciert  uork.  An  illustraticn  of  one  of  these 
plants   is   she  wn    by    Fig.    4.     The    mixer   was 


operations.  There  were  two  Smith  mixers, 
one  mounted  over  the  trench  and  the  r.ther 
along  side  the  trench.  The  material  for  each 
batch    of    concrete,    cement,    sand    and   ."gravel, 
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was  thrown  into  a  cart  in  the  storage  yard 
and  hauled  from  there  to  the  mixer.  The 
concrete  was  discharged  from  the  mixer  to 
chutes  which  carried  the  material  to  place. 

On  section  E,  the  first  12  ft,  of  excavation 
was  handled  by  a  stifT  leg  derrick  mounted  on 
a  car  which  was  supported  over  the  trench. 
Most  of  this  material  was  wasted  and  was 
hauled  away  by  teams  and  wagons.  The  der- 
rick was  followed  by  a  Carson  machine  which 
carried  the  excavation  to  completion  and 
made  the  backfill.  The  sewer  on  this  section 
was  built  in  two  operations,  the  invert  and  a 
portion  of  the  sidewalls  being  poured  first, 
and  then  the  arch  and  balance  of  the  side 
walls  were  poured. 

Section  G  is  the  last  section  of  the  Southern 
Outfall  and  also  includes  Section  A  of  the 
South  Louisville  Branch  sewer.  Section  A  is, 
however,  only  256  ft.  in  length.  The  excava- 
tion was  made  by  horse  scrapers  to  a  depth 
of  6  ft.  and  the  material  was  hauled  away  as 
waste.  The  remainder  of  the  excavation  was 
handled  by  a  stiff  leg  derrick  operating  an 
orange  peel  bucket.  The  material  thus  exca- 
vated was  placed  in  Koppel  cars  and  hauled 
back  by  mules  and  dumped  over  the  completed 
sewer. 

Concrete  was  run  to  place  in  the  sewer 
through  chutes  made  of  galvanized  iron.  The 
concrete  mixer  is  located  at  a  railroad  siding 
where  all  the  material  is  received.  .\n  indus- 
trial railroad  is  in  use  here  for  carrying  ma- 
terial from  the  cars  to  the  mixer  and  also  to 
carry  the  mixed  material  from  the  mixer  t(. 
the  work. 

Several  short  tunnels  on  this  work  were  de- 
cided upon  for  passing  under  the  railway 
tracks  and  street  car  tracks.  One  tunnel  6O0 
ft.  long  was  carried  under  the  property  o? 
the  Standard  Oil  Co,  This  work  in  tunnei 
was  made  advisable  on  account  of  the  danger 
from  fire  by  the  operation  of  a  steam  plant  in 
the  vicinity  of  the  oil  storage  tanks. 

The  tunnel  was  excavated  its  entire  lengtti 
before  any  concrete  work  was  started.  The 
progress  in  each  of  the  four  headings  worked 
amounted  to  4^/^  ft.  per  day.  The  sewer  sec- 
tion here  is  semi-elliptical  in  shape  and  about 
7^  ft.  in  diameter.  .A.  single  cap  and  pair  of 
legs  was  used  as  a  tunnel  bent  and  the  sheet- 
ing was  driven  ahead  with  the  cap  and  legs 
of  the  bents  for  guides.  The  concrete  in  tne 
tunnel  work  was  mixed  and  placed  under  a 
different  method  than  that  used  in  open  cut. 
The  concrete  was  mixed  in  a  special  gravity 
mixer,  designed  by  the  contractor  and  sus- 
pended in  one  of  the  two  shafts.  The  invert 
of  the  sewer  was  placed  in  18  ft.  lengths  and 
the  arch  in  9  ft.  lengths.  Instead  of  building 
the  side  walls  and  invert  together,  the  side 
walls    were    built    with    the    arch.      The    arch 


Fig.  4.     Concrete  Outfit  on  Section  B. 


Fig.  5. 


Showing  Potter  Machine  Mounted  Over  Trench  and  Two  Mixers  Alongside  Se5- 

tlon  C. 


centers    were    made   in    lengths    of    9    ft.    (01 
wood)  each  section  being  made  in  two  panels. 


Table  I — Southern  Outfall  Sewer 


II 

"6  .S 
<    £ 

O.S. 
<o 

Nature  oi 

Excava-        Paving, 
tion. 

E.xcavating 
Plant, 

"^  >'f        Forms 

Mixing      <  t''  3 
l^lant           -  u  y  y 

Section  A 

2000 

10' 0' 

3S,9' 

Loam,  Clay       Open 
Sand.Grav,    Country 

Horse  Scrapers 
400'  Cableway 

1100      1  Wood  1    1  Smith    1     57.4 

Section  B 

6000 

15'  0" 

32.1' 

Loam,  Clay       Open 
Sand.Grav,    Country 

1st  Opening, 
No,  1  Steam  Shovel 
700'  Double  Cable- 
way 
2nd  Opening, 
No,  1  Steam  Shovel 

3  Derricks 
Standard  R.R,Cars 

2400 

- 

Section  C 

4200 

14' 0" 

39.3'     Cla  .  Sand 
Gravel 

2200'  Im- 
proved 

Revolving  Derrick 

Orange  Peel 

Potter  Machiie 

Koppal  Cars 

2500         Blavv 

I  Smith 

Section  D 

5700 

13'  3"  i    33,3'     Clay.  Sand 
Gravel 

Macadam 
400' 

2  Steam  Shovels          1770                                               "« 
Locomotive  Crane 
Orange  Peel 
Koppel  Cars 

Section  E 

3400 

12' 3"       34.8'    tlay.   Sand 
Gravel 

Brick  500' 

Macadam 

400' 

Scrapers 

2  Derricks 

2  Orange  Peel 

IWJ 

122,5 

Section  F 

2400 

12' 0"  ;    34.9'    .Loam.  Clay 
Sand.Grav. 

Brick  225' 

Derrick 

Orange  Peel 

Carson  Machine 

1715 

.      r  .         100,1 

Sectioii  G 

4100 

8'  0"      24.8' 

Clay,   Sand 
Gravel 

Brick  HOC' I           Scrapers                   -"1       j^^^f' 
Asphalt                Derrick                               &  BIa« 
100'         '       Koppel  Cars.                          ' 

1  Ransome,     82,6 

1 

Note.   Average  cost  of  excavation  per  cubic  yard  was  85  cts, ;  the  cost  of  concrete  was  $3.59  per  cubic  yard 


similar  to  the  forms  shown  by  Fig.  3.  These 
panels  met  at  the  crown  of  the  arch.  Their 
weight  is  light  and  they  were  taken  down  and 
erected  by  hand.  A  section  or  panel  was  of 
such  size  as  to  be  easily  carried  forward  un- 
der other  centers  without  wrecking  or  re- 
moving any  braces.  The  lagging  was  placed 
on  the  ribs  of  the  arch  form  as  f^  as  the 
placing  of  the  concrete  necessitated,  so  as  to 
afford  opportunity  to  tamp  the  concrete  as  it 
was  placed.  Very  wet  concrete  was  used  and 
it  set  up  slowly,  so  that  it  was  possibl,  to 
place  a  9-ft.  section  of  arch  in  each  heading 
once  every  four  days.  There  were  four  head- 
ings to  be  worked,  however,  and  this  made  the 
work  continuous  at  a  rate  of  progress  of  !•  ft. 
per  day. 

.\n   unusual  difficulty  was  encountered  dur- 
ing the  excavation  work  of  the  tunnel,      I  he 
loose  sand  in  the  too  of  the  heading  of   the 
tunnel  was  found  to  be  saturated  with  volatile 
oils,  so  t.iat  wherever  the  planks  in  the  roo'ing 
of  the  heading  were  driven,  the  gases  lil' r 
atcd  were  very  troublesome,  the  men  hcin-j 
•  xicated  in   a  short  tim;.     It  was   '; 
liable  to  ventilate  the  heading  sufii 
enable  the  men  placing  the  caps  to  w..;  .  m,.... 
than  half  time  of  the  Ki  hour  day.     The  ac- 
cumulation of  gas  was  attributed  to  leaks  and 
years  cf  accumulated  wastes  of  oil  from  ttie 
Standard  Oil  Co.'s  storage  tanks  and  houses 
near  the  sewer.     The  work  of  constrrction  of 
the  Louisville  Sewers  is  under  direction  of  the 
Commissioners   of   Sewage   of   which,   Mr.   J. 
B.  F.  Brud  is  Chief  Kngineer  and  Mr.  Harri- 
son   P.   Eddv  is   Consulting  Engineer.        Mr. 
Frank  C.  Williams  is  Resident  Engineer 
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STEAM     AND     ELECTRIC     RAILWAY     SECTION 


The    Appraised   Values    of  the  Electric 
Street    Railways  of  Detroit,  Mich. 

An  appraisal  of  all  the  street  railways  of  De- 
troit has  recently  been  completed  under  the 
direction  of  Mr.  Frederick  T.  Barcroft,  M. 
Am.  Soc.  C.  E.  Mr.  Barcroft's  report  is  the 
most  complete  published  record  of  its  kind 
that  we  have  ever  seen.  This  completeness  of 
the  report  has  led  us  to  abstract  the  data  in 
great  detail.  We  have  also  deduced  the  costs 
per  mile  of  tracking  and  have  otherwise  pre- 
sented the  data  in  such  form  as  to  permit 
readv  comparison  with  similar  unit  costs. 

The  Detroit  United  Railway  controls  all  the 
street  railways  in  the  city  of  Detroit.  The 
franchises  on  many  miles  of  its  track  will  soon 
expire.  This  fact  led  the  mayor,  Mr.  Philip 
Breitmeyer,  to  appoint  a  committee  of  50  citi- 
zens to  make  an  investigation  and  report  on 
the  street  railway  question,  one  of  the  duties 
of  the  committee  being  to  appraise  the  value 
of  the  physical  property  of  the  railways.  M. 
Frank  W.'  Eddy  was  chairman  of  the  commit- 
tee, and  Mr.  Joseph  Boyer  was  chairman  of 
the  sub  committee  on  appraisal.  On  Feb.  2-5, 
1909.  Mr.  Frederick  T.  Barcroft,  consulting 
engineer,  of  Detroit,  was  appointed  director  of 
appraisal.  His  report  of  the  results  of  the 
appraisal  was  dated  Oct.  1,  1909. 

The  first  street  railway  franchise  was  grant- 
ed to  the  Detroit  City  Ry.  Co.  in  1862.  Since 
that  time  50  corporations  have  received  fran- 
chises, but  their  stock  was  eventually  absorbed 
by  the  Detroit  United  Rys.  Co. 

The  appraisal,  which  includes  170.4  miles  of 
track  and  1,000  revenue  cars,  gives  not  only 
the  cost  of  reproduction  new,  but  the  depreci- 
ated, or  second-hand  value  of  the  property. 
We  shall  first  give  a  summary,  followed  by 
costs  in  great  detail.  The  cost  of  reproduc- 
tion new  was  as  follows : 

Cost   of  Reproduction.    New. 

1.  Real  estate  ?      513, 54S 

2.  Buil(Jing.s,  except  power  houses  and 

battery  stations   6,54, SS4 

3.  Power  plants,  including  bldgs 1,4S1,32S 

4.  Battery  stations.  Incl.  bldgs 2l'S.2.52 

5.  Power   distribution^-  incl.    overhead 

feed  wires  and  telephone  system     1.211,897 

6.  Track   3,601,338 

7.  Rolling  stock,   incl,   equipments,...     3, 676,098 

5.  Shops    390,968 

9,  Tools,     materials,     supplies,     furni- 
ture, etc 7,"il,010 

10.  Overhead  charges   1.268,000 

Total    113,777,327 

Item  10  was  not  given  in  the  report,  and  we 
have  estimated  it  as  explained  below. 

The  depreciated  or  present  value  was  as  fol- 
lows: 

Depreciated    Value, 

1.  Real^state  $  r,13,r>4S 

2.  BuilaWlgs    r.78.763 

3.  Power   plants    1,219, 051 

4.  Battery  stations  200,488 

r,.   Power  distribution    1,088,063 

6.  Track    2,599.222 

7.  Rolling  stock  2,861,403 

8.  Shops    308,719 

9.  Tools,    supplies,    etc 728,158 

10.  Overhead  charges    1,024.310 

Total    $11,121,725 

Attention  should  be  called  to  the  fact  that 
item  6.  track,  includes  grading,  as  well  as  rails, 
ties,  etc.,  and  it  includes  broken  stone,  gravel 
and  concrete  foundations,  but  does  not  include 
wearing  coat  of  the  pavement. 

The  report  says ; 

Paving  has  not  been  considered  an  asset  of 
the  company  in  the  preparation  of  this  ap- 
praisal, •  •  •  Disturbing  and  replacing  the 
pavement  adds  no  value  to  it.  Neither  can  the 
company  obtain  credits,  as  It  requested,  for 
theoretical  items.  If  there  is  any  value  to  the 
pavement  to  which  the  company  is  entitled,  it 
must  be  upon  soitie  different  theory  than  that 
It  is  an  asset,  for  so  far  as  the  company  is  con- 
cerned it  is  en  obligation  foreign  to  its  needs 
as  a  transportation  proposition,  and  is  in  lieu 
of  other  taxes.  When  certain  taxes  and  mu- 
nicipal charges'  are  remitted  by  the  authorities, 
and  the  company  assumes  the  obligation  of  pav- 


ing,   there   can   be  no   question   that   the  paving 
thereby  beconaes   a  tax. 

The  paving  can  have  a  value  to  the  company 
when  it  was  all  new  and  laid  at  one  time,  and 
then  only  in  the  sense  that  they  have  prepaid 
their  taxes  up  to  the  point  of  the  first  renewal. 
Thereafter  the  repairs  and  renewal  become  an 
annual  maintenance  charge  or  tax. 

If  the  company  has  charged  the  maintenance 
of  this  paving  to  capital  account,  it  is  not  jus- 
tified in  so  doing,  and  has  done  so  because  it 
has  not  provided  for  the  renewal  of  any  physical 
property  by  a  depreciation  reserve,  and  if  it  has 
charged  this  to  operation  or  maintenance  under 
those  circumstances,  the  result  is  a  tax,  by 
whatever   name  it  has   labeled  it. 

The  company  should  have  been  compelled  to 
charge  the  cost  of  original  paving  to  "cost  of 
initial  paving  account,"  which  would  be  auto- 
matically wiped  out  in  eight  years,  assuming, 
for  example,  that  this  is  the  life  of  the  paving, 
by  being  credited  with  one-eighth  of  the  cost  of 
the  paving  annually.  The  maintenance  and  re- 
pairs after  the  above  date  should  be  charged  to 
operating   account   "paving." 

While  there  can  be  no  doubt  that  pavemetit 
maintenance  should  never  be  charged  to  capi- 
tal account,  we  can  not  subscribe  to  the  propo- 
sition that  a  street  railway  company  should 
not  chargg*the  entire  first  cost  of  a  pavement 
to  capital  account,  unless  it  is  clearly  estab- 
lished that  city  taxes  have  been  remitted  to 
the  full  extent  of  the  money  expended  for 
pavement  construction.  Nor  can  we  subscribe 
to  the  statement  that  "Disturbing  and  ^replac- 
ing  the  pavement  adds  no  value  to  it,"  when 
this  veiwpoint  is  used  as  a  reason  for  not 
charging  paving  work  to  the  construction  ac- 
count. The  same  line  of  reasoning  would  lead 
to  rejecting  also  the  item  of  grading,  for 
"disturbing  and  replacing"  the  earth  can  add 
no  value  to  the  earth,  yet  it  is  a  necessary  part 
of  the  labor  of  construction.  However  just 
may  have  been  the  reason  for  excluding  an 
allowance  for  paving  work  from  the  appraised 
values,  it  could  be  proven  just  only  on  the 
ground  that  the  city  of  Detroit  had  itself  paid 
for  the  pavement  by  remitting  taxes  equal  to 
its  first  cost.  We  should  explain  that  Mr.  Bar- 
croft's omission  to  include  the  cost  of  paving 
rested  upon  the  opinion  of  the  City  Corpora- 
tion Counsel  and  a  majority  of  the  legal  com- 
mittee to  the  effect  that  "the  legal  title  to  the 
pavement  is  in  the  city  of  Detrooit  and  not  in 
the  company."  This  reason  is  fallacious,  for 
"legal  title"  does  not  determine  costs  nor 
values  in  the  case  of  a  public  service  corpora- 
tion. "Legal  title"  to  the  earth  beneath  the 
pavement  also  rests  in  the  city  of  Detroit. 
Shall  the  cost  of  grading  be  excluded  from 
the  appraisal  for  that  reason?  Clearly  not, 
and  it  is  equally  clear,  therefore,  that  the  cost 
of  paving  should  be  viewed  in  the  same  light. 
Aside  from  this  one  point,  the  appraised 
values  appear  to  have  been  very  liberal,  taken 
as  a  whole,  as  will  be  better  appreciated  from 
a  study  of  the  cost  of  reproduction  new  per 
mile  of  trackway,  given  below. 

Regarding  item  10,  overhead  charges,  the 
report  says : 

Overhead  charges  should  be  depreciated  in  the 
same  proportion  as  the  present  condition  of  the 
physical  property  bears  to  its  cost,  and  this 
charge,  when  added  to  the  physical  elements 
depreciated,  represents  the  net  depreciated  phy- 
sical and  overhead  value  of  the  property.  »  *  • 
The  sum  total  of  this  analysis,  therefore,  leads 
to'  the  conclusion  that  $1,024,310  is  ample  to 
cover  such  overhead  charges  as  are  necessary 
to   reproduce    this   property. 

Deducting  this  $1,024,.310  from  the  total  pres- 
ent value  leaves  $10,097,415,  which  is  80.74  per 
cent  of  the  cost  of  reproduction  new-  of  the 
total  physical  propertv  (Items  1  to  9  inclusive). 
Hence  we  have  divided  the  $1,024,310  by 
80,74  per  cent  to  obtain  the  undepreciated 
overhead  charges,  which  are  $1,268,000  as 
thus  found.  If  the  real  estate  is  not  in- 
cluded, the  ratio  is  79.89  per  cent,  instead  of 


80.74   per  cent,   and   we   get  $1,282,000   as   the 
undepreciated    overhead    charges. 

Apparently  the  undepreciated  'overhead 
charges  were  estimated  at  a  little  more  than 
10  per  cetit  of  the  cost  of  the  property.  The 
overhead  charges  include :  Organization, 
finance,  interest  and  taxes  during  construc- 
tion, legal  expense,  insurance,  contingencies, 
technical  assistance  employed  in  the  various 
engineering  branches,  and  other  miscellane- 
ous expenses. 
*     The  track  mileage   was   as   follows ; 

Miles. 

Single  track  170,41 

Car  stations,  yards,  etc 12.93 

Total    ■.■.'.■.■.'.'.'.','  183.34 

Dividing  each  of  the  ten  items  of  cost  of 

reproduction    new     by    the     170.41     miles    of 

trackway,  we  have  the  following  cost  per  mile 

of    trackway : 

Cost  of  Reproduction,  New. 

Per  mile. 

1.  R>al  estate  $  3.013 

2.  Buildings  (other  than  power) 3.843 

3.  Power  plants  (incl.   bldgs.) 8,694 

4.  Battery    stations    (incl.    bldgs.) i'''^^ 

5.  Power  distribution    7,112 

6.  Track     (incl.     grading,     but    excluding 

paving)    21.135 

7.  Rolling  stock  (6  cars  per  mile) 21,572 

8.  Shops 2,294 

9.  Tools,   supplies,    etc 4.40 1 

10.  Overhead  charges 7,441 

Total    $80,850 

Since  there  are  1.076  miles  of  all  track  to 
each  mile  of  trackway,  each  of  these  10  items 
must  be  divided  by  1.076  to  get  the  cost  per 
mile  of  track. 

The  annua!  number  of  car  miles  per  mile 
of  track  is  evidently  large,  for  there  are  6 
revenue  cars  per  mile  of  trackway.  1  his 
accounts  for  the  high  cost  of  power  plants 
per  mile  of  trackway.  Items  8  and  9  are 
inordinately  high,  but  the  shops  and  tools  are 
used  not  only  for  the  street  railways  within 
the   city    but    for    interurban    lines. 

We  jjass  now  to  the  detailed  estimates  of 
cost   of  reproduction   new   and  present  value. 

1.  Real  Estate.— There  are  50.021  acres 
used  for  railway  purposes,  valued  at  $513,- 
.548,  or  an  average  of  $10,265  per  acre.  In 
addition  there  are  18,374  acres  valued  at 
$121,772,  but  not  used  for  railway  purposes. 
The  following  is  a  sumrnary  of  the  real  es- 
tate,   not    including   buildings : 

Land  for;  _ 

1.  General  offices  *i5''icQ 

2.  Power  houses   n'lS? 

3.  Emergency   station    r'r.'i'r.n 

4.  Mechanical  shops    i,^^i 

5.  Track  shops  ri-,: 

6.  Battery   stations    (two) ,i.Jl; 

7.  Car  stations   (ten) '°oeS„ 

8.  Air  changing  stations  (two) -.600 

8a,  Car   clearances    (two) 1.941 

Sb.  Switching   yards    (two) b.Mii 

So.  Loop  property   ■•  .■ .„  ^92 

9.  Freight  depot  (interurban  traffic) 50,000 

Total    $563,548 

2.  Buildings.— The  following  is  the  esti- 
mated cost  of  reproduction  new : 

1    General  office.  5-story  brick,  trimmed 

with   cut  stone,    pile  foundation.   3,  ,^„„„ 

xlOO   ft .V-*  *-•" 

2.  Power  houses   (see  Power  Plants) :  _  _ 

Pipe    house,    1-story   brick.   44x142..  ..sOO 

Stable.  1-story  brick,  52x111 3.S00 

Two   frame  buildings 600 

Miscellaneous:  Sheds,  paving,  walks. 

QjQ 10,000 

3.  Emergency' station.    2    and   3    stories, 

75x200   ■'-•''='9 

4.  Car  repair  shops: 

2-story    brick.    72x463    ft 44.000 

1  to  3-story  brick,  85x538  ft 89,000 

Sprinkler  system  in   buildings -I'2n2 

Scrap    yard    buildings .i.bOO 

5.  Machine    shops.     1-story    frame,     79x  _ 

145  ft 8,dU0 

Stock  room    j-^OO 

Carpenter  shop    o.™;; 

Cement  shed  3.000 

Stone  crusher  building -i.^OO 

Miscellaneous    500 

6.  Battery   stations   (see  Battery  Stations). 

7.  Car  stations:  ,„„„„ 

1  and  2-storv  brick,   41x166  ft 10,900 

1-story  brick,  94x215  ft 14,000 

1-story   frame   office,   30x39    ft 2,000 

1-storv  brick,  158x353  It 38.000 
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114-storv  brick  (65x254)  anu  l-story 

office  "and  barn  (69x254) 30.000 

2-storv  brick.  4.3x151  and  4;;x:!5  fi. ..  13.500 

Brick  "  storage    slied.    80x750 40,500 

Coal  and  tool  sheds SOO 

1-story   brick,    94x228    ft 15.500 

Office  and  air  charging  station 2. SOO 

1-story  brick,  100x243   ft 17.000 

1  and  2-story  brick.   80x389  ft 36.000 

1-story   brick,    64x470    ft 20.000 

Frame  office,   41x52   ft 2,600 

1-story    brick.    73x366    ft 30.500 

2-story    frame    office,    28x46 2,500 

Shed,    16x68    ft 725 

Brick,  steel  trussed  roof,  82x141  ft.  23,500 
2-storv    brick,    wood    trussed    roof, 

58x150   ft 12.300 

1-story  frame  office 1.650 

1-story    brick,    steel    trussed    roof, 

73x158    13,600 

8.  Air  charging  stations: 

Frame,   10x40  ft 200 

Frame,  32x70  ft 2,600 

Total $617,884 

9.  Freight   depot: 

Masonrv  building.  43x200  ft 13.500 

Masonry  building.    38x250   ft 12.600 

Milk    depot    3,200 

Platform,     ret     wall,     paving     and 

grading    7,700 

Grand  total   $054,88 1 

Item  9,  freight  depot,  is  owned  by  the  Elec- 
tric Depot  Co.,  and  is  used  in  handUng  inter- 
urban  freight.  These  buildings  liaving  a  cost 
of  reproduction  new  of  $654,884,  are  given  a 
present  value  of  $-578,763. 

In  addition  there  were  buildings  not  used 
for  railway  purposes  to  which  were  assigned 
a  cost  of  reproduction  of  $64,084  and  a  pres- 
ent value  of  $24,045. 

Item  4.  car  repair  shops,  is  not  pro  rated 
to  city  use  only,  but  includes  all  the  shops. 
Since  these  shops  are  also  used  for  cars  on 
suburban  and  interurban  lines,  it  is  probable 
that  their  cost  is  somewhat  greater  than 
necessary  for  the  urban  traffic  only. 

Buildings  for  housing  power  plants  are  not 
given  under  this  heading  but  under  Power 
Plants. 

3.  Poivcr  Plants. — There  are  two  power 
plant  stations  built  in  1894-5.  The  power 
buildings  are  of  brick  and  stone  with  concrete 
bases.  The  combined  capacity  of  the  two  sta- 
tions is  13,.500  kw..  but  the  railway  company- 
secures  3,500  kw.  additional  by  purchase  from 
the  Edison  Co. 

The  cost  of  reproduction  new  of  Station  A, 
which  has  5,500  kw.  capacity,  is  as  follows : 

1.  Machinery,   foundations,    stone,   brick 

and  concrete  5  26,250 

2.  Boilers  and  settings: 

12  Babcock  &  Wilcox.  250  h.  p. 
each.  4  Sterling  boilers,  354  h.  p. 
each.      Total    44,384 

3.  Coal  and  handling  apparatus 6,917 

4.  Coal   storage  bins  and  cnutes 6.588 

5.  Grates  and  stokers: 

16  Murphy  furnaces  and  stokers...     13.1i6 

6.  Breeching    connections    2.965 

7.  Stack: 

Self-supporting  steel,  fire  brick 
lined  to  top.  11V4  ft.  diani.  of  flue. 
183  ft.  high  above  brick  founda- 
tion, 205  ft.  above  ground  level, 
rests   on   168   piles Il,oo0 

8.  Feed  water  heaters: 

1  Cochran  open  heater  (2,000  h.  p. 
1  Worthington   duplex.  _ 

Total     l-^tlO 

9.  Purifiers:  6  Hoppe.  750  h.  p.   each 3.1o0 

10.  Intake  tunnels    19,0o0 

11.  Condensing    equipment: 

4  Worthington  duplex  air  pumps 
and  condensers. 

1  Tomlinson  barometric  condenser. 

1  Lawrence       centrifugal       (10-in.) 

pump  and  engine.  ,/.-„„ 

Total    16,o00 

12.  Circulating  and  boiler  feed  pimips: 

3  Worthington  feed  pumps. 

Total    3,294 

13.  Piping,  valves  and  covering 44.000 

14.  Engines: 

4  Allis-Chalmers.  1.500  h.  p.  each, 
tandem    compound,    condensing. 

1  Allis-Chalmers,  2.500  h.  p..  cross- 
compound,   condensing. 

Total    129.9/7 

15.  Generators: 

2  General  Electric,  1,000  K.W.  each. 
2  Wesiinghouse,  1,000  K.W.   each. 

1  Westinghouse,  1,500  K.W.  each 

Total     ■. 8.,000 

10.  Boosters: 

1  Westinghouse  generator.  250  K.VV. 
1  Westinghouse  generator.  350  K.W. 
1  Westinghouse  motor.   272   K.W. 
1  Cutler-Hammer.   272  K.W. 
1  Westinghouse  motor,  3SS  K.W. 
1  Westinghouse    starting    box.      388 

foSi    10.617 

17.  Crane.  Brown  Hoistg.  Co.,  hand  oper- 

ated.  60-ft.  span.  25-ton  cap 4.400 

18.  Generator  and   switchboard   cables...       9.900 

19.  Swiichboard  and   accessories 42,3S0 


20.  Miscellaneous    13.90U 

21.  Contingencies,    incidentals    and      en- 

gineering        20,600 

22.  Buildings: 

One    brick    and    stone,    59x233    ft. 

(about). 
One    brick    and    stone,    75x194    ft. 

(about). 

Total,    about   29,295    sq. 

Grand  total   


ft 108,150 


.$626,248 

The  land  on  which  this  power  station  stands 
is  200x300  ft.  =  60,000  sq.  ft.,  or  about  twice 
the  area  actually  occupied  by  the  buildinjgs. 
This  land  was  appraised  at  ^7,.500,  or  about 
62  cts.  per  sq.  ft.,  which  is  included  under 
Real  Estate. 

Since  the  capacity  of  this  plant  is  5,500  kw., 
we  obtain  the  cost  per  kw.  by  dividing  each 
of  the  foregoing  26  items  by  5,500. 

Per  KW. 

...%    4.77 

8.07 

...       1.26 

...       1.20 

2.40 

0.54 

...       2.10 

. . .       0.27 

0.57 

3.46 


1.  Machinery  foundations    

2.  Boilers  and  settings 

3.  Coal   and   ash    bldg.   appar 

4.  Coal   storage   bins   and    chutes 

5.  (Urates  and  stokers 

6.  Breeching  conneciions  

7.  Stack    

8.  Feed  water  heaters 

9.  Purifiers    

10.  Intake  tunnels   

11.  Condensing    equipment    3.00 

12.  Circulating  and  boiler  feed  pumps 0.60 

13.  Piping,  valves  and  covering 8.00 

14.  Engines    23.64 

15.  Generators    15.82 


16.  Boosters 

17.  Crane   

18.  Generator  and  switchboard  cables.. 

19.  Switchboard   and  accessories 

20.  Miscellaneous    

21.  Contingencies   and   engineering. 


8. 

9. 
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10. 
11. 


12. 


15. 


16. 


1.93 
0.80 
1.82 
7.71 
2.53 
3.75 
22.  Building 19.66 

Total    ' $113.90 

Land  6.82 

Total    $120.72 

If  we  take  ^  of  the  foregoing,  we  have 
the  approximate  cost  per  horsepower. 

The  depreciated  or  present  value  assigned 
to  this  power  plant.  Station  A,  was  as  fol- 
lows : 

1.  Machinery   foundation    $  26.250 

2.  Boilers  and  settings ^",90' 

3.  Coal  and  ash  appar ^'l-n 

4.  Coal    storage    bins 4.6o0 

5.  Grates    and    stokers 9,34.i 

6.  Breeching    connections    1.656 

Stack    8,464 

Feed   water   heaters 941 

Purifiers    l.l'O 

Intake  tunnels    'l?'??? 

11.  Condensing    equipment    9,116 

12.  Circulating  and  feed  pumps 1,9 il 

13.  Piping,  valves  and  covering 35,144 

14.  Engines    2o't-? 

15.  Generators    i3,bil 

16.  Boosters  '  .963 

17.  Crane    2.370 

18.  Generator  and  switchboard  cables...  8,290 

19.  Switchboard  and  accessories 3a. 634 

20.  Miscellaneous    ^-^l' 

21.  Contingencies  and  engineering 12,480 

22.  Building   •  108.150 

Total    $502,681 

The  plant  was  about  14  years  old,  with  the 
exception  of  the  4  Sterling  boilers  (total 
1,416  hp.),  the  2,500  hp.  engine,  and  the  2,(l00 
hp.  Cochran  heater,  which  were  about  4 
years  old ;  also  the  three  generators,  which 
were  about  6  years  old.  A  comparison  of 
the  above  depreciated  values  with  the  cost  of 
reproduction  new  will  indicate  the  rates  of  de- 
preciation allowed.  Including  buildings  and 
machinery  foundations  (Items  1  and  22),  it 
will  be  seen  that  the  average  depreciated  value 
is  80.3  per  cent  of  the  cost  of  reproduction; 
but,  deducting  items  1  and  2,  the  percentage 
is  74.8  per  cent.  This  last  would  indicate  an 
average  depreciation  of  nearly  2  per  cent  per 
annum. 

We  pass  now  to  the  power  plant  equipment 
of  Station  B,  having  a  rated  capacity  of  8,400 
kw.  and  an  estimated  cost  per  kw.  slightly  less 
than  for  Station  A.  The  cost  of  repro':'uction 
new   was  as   follows : 

1.  Machinery   foundations    $  32,619 

2.  Boilers  and  settings: 

8  Stirling  boilers.  250  h.p.  each. 
S  Stirling  boilers,  300  h.p.  each. 
8  Stirling  boilers,  350  h.p.  each. 

Total  H:i,6n2 

3.  Coal  and  asli  building  apparatus 11.489 

4.  Coal  storage  bins  and  chutes 1"..M2 

5.  Grates  and  stokers:  . 

"0  Murphv  furnaces  and  stokers. 
4  Detroit  furnaces  and  stokers. 
Total    ....•     *il,oo4 

6.  Breeching  and  connections <.924 

'■       Two' brick    stacks,    195    ft.      above 

ground.    10-ft.   flue 24.884 


18. 


23, 


Feed  water  heaters: 

2  Cochran,  each  2,500  h.p 

Economizers: 

Green   fuel   economizers,  conne.  lion 
with  16  Stirling  boilers  (4,400  h.p.) 

Xntak<-  Turin- t-    

Conil.  Til: 

1  1 ;  •  user. 

1   I:  n.ienser. 

4  M.    r    ll;^^  IS  .   .ii.Jensers  (style  6). 

Tolal  

Circulating  and   boiler  feed  pumps: 

4  Davidson  feed  pumps.   No.   iH. 

1  WoriTilngton  duplex. 

Total   

Piping,  valves  and  covering 

Engines: 

2  Filer  &  Stowell,  cross  compound, 
condensing.  2.250  h.p.  each. 

2  E.  P.  Allls  Co.,  ditto,  1,200  h.p.  ea. 

2  E.  P.  Allls  Co.,  ditto,  600  h.p.  ea. 

Total   

Generators: 

2  Westinghouse,  1,500  KW.  each. 

2  Walker  Mfg.  (io..  800  KW.  each. 

2  Walker  Mfg.  Co.,  400  KW.  each. 

Total   

Turbo-generator  plant: 

1  Westinghouse.    3,000   KW.   gener- 
ator. 

1  Parson's  steam  turbine.  4,500  h.p. 

1  Baragwanath   Jet   condenser    (42- 
in.). 

1  Baragwanath     centrifugal     pump 
(18-in.). 

Exciter,    inducilon    motor,    engine, 
etc. 

Total  

Boosters: 

2  General   El.-cin     t:.iierators. 

1  \\'estinghousf  motor.  250  KW. 
4  WcsUngh.jUse   generators,    500  ea. 
4  Wesiinghouse  motors,  540  ea. 
1  Westinghouse    exciter    generator, 
12«;    KW-. 

Total  

Crane: 
Hand  operated.   51-lt.   span,   15-ton 

capacity  

Generator  and  switchboard  cables 

Switchboard    and    accessories 

Miscel.  apparatus  and  tools 

Coniingencles.    Incidentals   and   engi- 
neering   

Building: 
About  54,800  sq.  ft 


22,377 
18,900 


16,200 


5.471 
43.130 


129.150 


86.050 


146,500 


5,784 

4,320 
13,542 

9.898 
17.315 

21,450 

138,080 


Grand  total $855,080 

The  land  assigned  to  this  power  plant  covers 
about  168,000,000  sq.  fit.  (or  about  three  times 
the  area  occupied  by  the  buildings),  and  its 
appraised  value  is  $147,669. 

Dividing  each  of  the  above  23  items  by  8,400 
we  have  the  following  cost  of  the  plant 
per  kw. : 

Per  KW. 

1.  Machinery   foundations    $     3.88 

2.  Boilers  and  settings 7. SI 

3.  Coal  and  ash  hdlg.  appar 137 

4.  Coal  storage  bins  and  chutes 1.30 

5.  Grates  and  stokers 2.60 

6.  Breeching  and  connections 0.59 

7.  Stacks  (brick)    2.96 

8.  Feed  water  heaters 9.54 

9.  Economizers   (for  2-3  of  the  boilers)..       2.66 

10.  Intake  tunnels   2.25 

11.  Condensing  equipment  193 

12.  Circulating  and  feed  pumps 0.60 

13.  Piping,   valves   and   covering 5.14 

14.  Biigines    15.38 

15.  Generators   10.25 

16.  Turbo-generator  plant 17.44 

17.  Boosters  0.69 

18.  Crane   0.51 

19.  Generator  and   switchboard  cables 1.61 

20.  Switchboard  and  accessories , . .  1.18 

21.  Miscel.  apparatus  >. .  2.06 

22.  Contingencies  and   engineering 2.55 

23.  Buildings    16.44 

Total    $101.79 

Land    i 17.58 

Grand  total   $119.37 

The  depreciated  or  present  value  of  this 
Station  B  is  as  follows : 

1.  Machinery    and    foundations $32,619 

2.  Boilers  and   settings 43,74S 

3.  Coal  and  ash  hdlg.  appar ..""- 

4.  Coa\  storage   bins  and   chutes S.,>i 

5.  Grates    and    stokers 15.')98 

6.  Breeching  and  connections 3,774 

7.  Stacks    19.547 

8.  Feed   water   heater "■■:i^ 

9.  Economizers    11.. -.n 

10.  Intake  tunnels    18,9"" 

11.  Condensing    equipment    10,.';" 

12.  (Tirculating  and  feed  pumps.. S.iJi 

13.  Piping,  valves  and  covering 32.^::: 

14.  Engines    2V',-' 

15.  Generators    il.i'- 

16.  Turbo-generator  plant   146.  ..i" 

17.  Boosters    3.14j 

18.  Crane    2.3o0 

19.  Generator  and  switchboard  cables 11.340 

20.  Switchboard    and    accessories 7.563 

21.  Miscellaneous   appar 14.oS9 

22.  Contingencies,   incid'-ntals  and  engrg.  14,240 

23.  Buildings    ■  138,080 

Total    $716,370 

This  is  83.5  per  cent    .f  the  cost  of  reorn- 
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duction  new.  But  if  we  deduct  items  1,  10 
and  23,  the  corresponding  percentage  is  79.1 
per  cent. 

The  equipment  of  Station  B  was  about  U 
years  old,  with  the  following  exceptions:  8 
Sterling,  350  hp.  boilers,  about  2  years  old; 
2  Cochran  heaters,  about  1^  years  old;  2 
Filer  &  Stowell  engines,  2,250  hp.  ea.,  about 
10  yrs.  old;  3  condensers,  about  3  yrs,  old; 
2  Wjestinghouse  generators,  1,500  kw.  ea., 
about  10  yrs.  old;  brick  stack,  about  2  yrs. 
old;  turbo-generator  plant,  about  1^  yrs.  old. 
If  we  deduct  the  turbo-generator  plant  (item 
16),  as  well  as  items  1,  10  and  23,  the  present 
value  is  73.2  per  cent  of  the  cost  of  repro- 
duction new,  which  corresponds  closely  with 
the  per  cent  of  depreciation  assigned  to  Sta- 
tion A. 

4.  Battery  Stations. — There  are  two  bat- 
tery stations,  designated  as  K  and  L.  Part  of 
the  machinery  in  Station  K  is  owned  by  the 
Edison  Illuminating  Co.  and  is  not  included 
in  the  following  appraisal  of  the  cost  of  re- 
production  new ; 

Station   K. 
1  Electric  Storage  Battery  Co.'s   storage 
battery,    2,500    ampere-hour      capacity, 
260   cells   of  67   plates    ("G"   type)   per 

cell    $  89,300 

1   Western   Electric   booster,    type   "P-6," 

connected  to  a  300  h.p.  motor 11.000 

Switchboard    and    accessories 2,959 

Battery   and    equalization    station   acces- 
sories         3,542 

Tools    187 

Furniture  and  fixtures 315 

Heating   200 

Stock    3,517 

Buildings  (53x113  ft.),  lighting,  etc 15,000 

Total    $126,021 

The  depreciated  or  present  value  is  ap- 
praised at  $110,575. 

The  cost  of  reproduction  new  of  Station  L 
is  as  follows : 

Station  L. 
1  Electric  Storage  Co.'s  storage  battery, 

2,000  ampere-hour,  250  cells  of  53  plates 

(■■G"  type),  per  cell 5  72,250 

1    Western   Electric    booster,    type  "1-6," 

and  a  200  h.p.  motor 6.400 

Switchboard  connections    1,815 

Battery  and  equalizing  sta.  accessories. .       2.391 

Tools    342 

Furniture  and  fixtures 98 

Heating   287 

Stock    12,652 

Stationary  testing  insts 296 

Buildings    (39x158  ft.)    and   lighting 5,700 

Toval    $102,231 

The  depreciated  value  is  $89,912. 

5.  Power  Distribution. — The  cost  of  re- 
production new  of  the  power  distribution  sys- 
tem is  as  follows : 

1.  Iron  Poles: 

7,498  iron  poles,  various  sizes.  4,395,946 

lbs.  at  $2.75  per  C  lbs $120,888.52 

Labor  erecting  at  $9.78 73,330.44 

Total,  iron  poles $194,218.96 

2.  Cedar  Poles: 

2,198  cedar  poles,  30-ft.,  at  $5.50 $12,089.00 

201  cedar  poles,  35-ft.,  at  $7.25 1,457.25 

9  cedar  poles.   40-ft..   at  $10.25 92.25 

I  cedar  pole.  45-ft.,  at  $12.50 12.50 

2,409  cedar  poles,  labor  at  $4.00 9.636.00 

Total,   cedar  poles $23,287.00 

3.  Idaho  Poles: 

92  Idaho  poles,   50-ft.,  at  $14.25 $1,311.00 

1  Idaho  pole.  55-ft.,  at  $16.00 16.00 

20  Idaho  poles,  60-ft..  at'  $21.00 420.00 

113   Idaho  poles,   labor  at   $5.35 604.65 

Total.    Idaho    poles $2,351.55 

4.  Northern  Pine  Poles: 

73  Octagon  Northern  Pine  poles,  28-ft., 

at   $7.50    $    547.50 

112  Octagon  Northern  Pine  poles,  30-ft., 

at   $10.25    1,148.00 

16  Octagon  Northern  Pine  poles,  35-ft., 

at  $12.50    200.00 

201  poles,  labor  at  $4.00 804.00 

Total  Northern  Pine  poles $2,699.50 

5.  Pole  Tops  and  Guy  Sfubs: 

2,540  Eye    bolts,    washers    and    fittings, 

various  prices   $    303.44 

76  Eye   bolts,   various  prices 7.59 

12,053  Iron    and    wood    pins 373.64 

580   (3-pin)   iron   pole   tops,  at  $3.65...   2,117.00 

2,804  Wood  pole  tops,   at   50  cts 1,402.00 

68  Wood    pole   tops,    with   iron    caps, 

at  75  cts 51.00 

II  Wood   pole   tops,   with   iron   caps. 

at  S5  cts 9.35 

2.437  Wood  pole  tops,   with  1%-in.   iron 

pins,    at    9Q    cts 2.193.30 

224  Iron    pole    t'ops,    at   90    cts 201.60 

12  Iron  pole  tops,  at  50  cts 6.00 

878  Iron  pole  tops,  at  95  cts 834.10 

15  Iron  pole  tops,   at  $1.10 16.50 

10  Pole  top  extensions,  at  $2.80 28.00 


14  SpeL-ial    insulated    lamp   pole    tops. 

at  $1.50   21.00 

21  Cedar  guy  stubs,   at   $2.00 42.00 

15.605  lbs.   iron   cut   stubs,   at  $2.75 429.14 

1,102  Locust  pins,  at  2  el's 22.04 

75  Maple  pins,   at  3  cts 2.2o 

SO  Iron  pine,  at  17  cts 13.60 

Total   pole   tops   and   stubs $8,073.55 

6.  Iron  Pole  Strap  Bands: 

Various  sizes  and  values $6,067.77 

7.  Iron  Crossarms: 

342   No.   10  iron  crossarms  at  $3.50 $1,197.00 

234  No.  20  iron  crossarms,  at  $2.75 643.50 

549  No.  20  iron  crossarms,  at  $2.75 1.509.75 

119  Fi.  Wayne  iron  crossarms,   at  $2.20.       261.80 
Labor   erecting   1,244   iron   crossarms,    at 
$1.00    1.244.00 

Total,  iron  crossarms $4,856.05 

8.  Wood  (TTrossarms: 

378  2-pln  maple  crossarms,   at  30  cts..$    113.40 
1,806  4-pin.  maple  crossarms,  at  35  ci's. .      632.10 

28  6-pin  maple  crossarms.  at  60  cts..         16.80' 
Labor  erecting  2,212  wood  crossarms,  at 

50  cts 1.106.00 

Total,    wood   crossarms $1,868.30 

9.  Insulators: 

2.387  (500.000  C.  M.)   shell  top  feeder  in- 
sulators,  at  70  cts $1,670.90 

1.825  (1.000,000    C.    M.)    shell    top    feeder 

insulators,    at    50    cts 1,460.00 

474   (500.000  C.  M.)  shell  top  corner  in- 
sulators,   at    90    cts 426.60 

210  (1.000.000    C.    M.)    shell    Vop    corner 

insulators,    at    $1.00 210.00 

1,932  Ohio  brass  clinch  corner  insulators, 

at  40  cts 772.80 

5,177  Feeder  glass  insulators,   at  66   cts.      341.68 
3,734  Wood  strain  insulators,  at  20  cts..      746.80 
875  Small    Brooklyn    strain    insulators, 

at   60   cts 525.00 

5  Small    double    Brooklyn    strain    in- 
sulators, at  60  el's 3.00 

B07  Large  Brooklyn    strain    insulators, 

at  90  cts 456.30 

10  Large    double    Brooklyn    strain    In- 
sulators,   at    $2.00 20.00 

214  (2/0)    sectional    insulators,    at    $3.75      802.50 

97  Clinch  top  insulators,  at  40  cts 38.80 

190  Ohio    brass    clinch    top    insulators, 

at    40    CIS 76.00 

242  Top   groove   glass  insulators,   at  66 

cts 15.97 

9  Mica  Medbury  insulators,  at  50  cts.  4.50 

802  No.    1    Giant   strain    insulators,    at 

35   cts 280.70 

6,972  No.    2    Giant    strain    insulators,    at 

25    cts 1,743.00 

2,470  Medbury  spool  insulators,  at  20  ci's.      494.00 
676  Medbury    feeder    insulators,    at    63 

cts 425.88 

20  Special  tower  clamp  insulators,  at 

$2.20    44.00 

Total,  insulators  $9,75.S.43 

10.  Ears: 

155  Double  ears,   2/0,   at  60  cts $      93.00 

4  Feed-in  ears,   at  60  cts 2.40 

297  Strain  ears,  at  61  cts 181.17 

Total,  ears   $    276.57 

11.  Anchor  Rods,  Turnbuckles. 

253  Turnbuckles  and  rods,  various  sizes 

and  prices    $    154.90 

167  Anchor  rods,  various  sizes  and  prices        53.70 

Total,  anchor  rods,  el'c $    208.60 

12.  Arresters: 

357  Liahtning  arresters,  various  prices.  .$2,295.51 

48  Lightning  arresters,   various  prices..      208.15 

Labor    680.40 

Total,  arresters   $3,184.06 

13.  Circuit   Breakers: 

10  (450-ampere)  Westinghouse  automat- 
ic circuit  breakers.  600-volt,  slate  base, 
special  box,  at  $40.00 $    400.00 

1  (SOO-ampere)  Westinghouse  automatic 
circuit'  breaker,  600-volt,  slate  base, 
special    boxes    S5.00 

1  (1.200-ampere)  hard  automatic  oil  cir- 
cuit breaker,  600-volt.  .  special  box. 
lamps,  etc.   115.00 

1  (450-ampere)  Westinghouse'  automatic 
circuit    breaker,,  slate     base,      special., 
boxes    40.00 

Labor  on  circuit  breakers 115.50 

Total,    circuit   breakers $    755.50 

14.  Bolts,  Screws.  Washers.   Chairs: 
26,196  Machine    bolts,    various   sizes    and 

prices    $    261.96 

2,503  Carriage  bolts,   various  sizes  and 

prices    21.28 

6.975  Lag   screws,    various     sizes     and 

prices    121.37 

166  Pounds  of  washers,   various   sizes 

and  prices    10.00 

1,358  Chairs,  various  sizes  and  prices..  1,874.30 

Total,   bolts,   etc $2,288.91 

1.").  Switches: 
14  (400-ampere)  600-volt,  G.  E.  swii'ches. 
slate  base,  at  $4.00 $      56.00 

2  (400-ampere)  600-volt  switches,  G.  E,, 

S.  P    D.   T.,  at  $10.00 20.00 

7    (1,200-ampere)     600-volt    switches,    G. 

E..   S.  P.  D.  T.,  at  $16.88 118.16 

11  (1,200-ampere)  600-volt  switches,  An- 
derson, at  $16.00 176.00 

21  (600-ampere)  60e-volt  switches,  G.  E.. 

at   $10.00    210.00 

22  (6iJ0-ampere)  600-volt  switches,  An- 
derson, at  $9.50  209.00 


1  (600-ampere)  600-volt  switch,  G.  E.,  S. 

P.    D.   T..    at   $14.00 14.00 

1  Perkins  600-voli'  switch .90 

2  Westinghouse    cut-out     switches,     at 

$7.50    15.00- 

16  No.  2  steel  motor  cut-out  switches,  at 

$6.25     : 100.00 

21   cut-out   switches,  at  $7.50 157.50 

1  (600-ampere')  G.  E.  switch,  at  $10.00. . .  10. Oo 

I^abor    623.56 

Total,    switches    $1,710.12 

16.  Switch   Boxes  and   Fuses: 

14  Pine   record   boxes,    at    $1.85 $  25.90 

2  Feeder  dividing  blocks,   at'  50   cts....  1.00 

2  (30-ampere)     600-volt       fuse       boxes, 

leather  cover,  at  $2.25 4.50 

20  Switch   boxes,   average  $5.50 110.00 

16  15-ampere  Noark  fuses,  at   57  cts 9.12 

15  Switch   boxes.   6x6xl8-in.,   at  $4.25 63.75 

3  Switch  boxes.   6x6xl8-in.,   at  $3.50 10.50 

1  Switch    box,    8xl2x30-in 6.65 

49  Switch  boxes,  9xl0x30-in.,  at  $5.50 269.50 

2  Switch  boxes,   40x24xl0-in..  at  $5.50..  11.00 
1  Brass    switch    lock,    at    75    cts .75 

Labor    22.10 

Total,  switch  boxes $  534.77 

17.  Miscellaneous  Iron   Fittings: 

40  %-in.  by  7-ft.  lightning  arrester  rods.$  26.00 

25  Trolley  rods,    %-in.   by  9-ft.   9-in 25.00 

1  Truss    rod,    %-in.    by    24-ft 6.0O 

2  Truss  rods,  V4-in.  by  1-ft 1.00 

18S  ft.    iron   truss  rods,    %-in 5.65 

26  ft.    iron   truss   rods,    %-m .35 

1  %-in.   by  5-ft.   iron  rod 1.07 

13  Iron  rods  and  braces,  various  sizes..  13.45 

1  %-in.   by  10-ft.  special   truss  rod....  1.80 

3  Trolley  sign   rods,    %-in.   by  9%-in..  3.00 
Miscellaneous    labor    4.00 

1,003   Crossarm  braces    60.12 

805  IVi-in.   by  24-in.   galvanized  cross- 
arm   braces    48.30 

78  Corner  iron  "U"   clamps 113.10 

6  %x3x8-in.    clamps    6.60 

6  V^x3x6-in.   clamps    6.00 

162  %x4x5-in.   "U"    bands 81.10 

52  ft.   %x8-in.   band  iron 10.61 

4  8x30-in.    "U"    bands 14.00 

6  %x3x8-in.  double  bands 4.50 

6  y2x3x6-in.  double  bands 3.90 

45  5-in.  iron  pole  bands 42.75 

4  %xl%-in.   by  3-ft.   strap  bands 6.00 

2  i/4xS-in.    by  3-ft.    strap   bands 3.60 

2  %x3x24-in.    iron    plates 4.80 

22  %x4x4-in.    iron   plates 4.40 

52  %x8xlO-in.    iron   plates 18.20 

214  9/16x9-in.   iron   pole  steps 6.42 

5  iAx4-in.   by  3-ft.  9-in.  iron  straps..  3.75 
2  Wrought   iron   straps,    %x%-in.,    15 

in.    square    2.50 

Total,  miscel.  fittings $  527.87 

IS.  Wood  Braces: 
154  Pieces    wood    braces,     various    sizes 

and  prices   $  219.20 

101  ft.  B.  M.  Norway  pine,  various  sizes, 

at  $36.00  per  M 3.64 

Total,   wood  braces $  222.84 

19.  Trolley  Signs:  ,„„  „„ 
138  Trollev  signs.  9xl8-in.  sheet  iron $  138.00 

16  "F"  signs,  l/16x8-in.  sheet  iron 8.00 

1  Illuminating  sign   „S?-52 

I^bor    234.05 

Total,    trolley  signs $    406.05 

20.  Trolley  Bracket's: 

34  Flexible  pole  trolley  brackets $      66.30 

195  Straight  line  trolley  brackets ''^J-52 

7  Single   pin   side   brackets l.OS 

Total,    trolley    brackets $    554.85 

21.  Brackets: 

7  Single  arm  trolley  brackets $      lg-°* 

5  Tower  feeder  brackets ?5-9? 

13  Special  iron   extra  feeder  brackets..  45.50 

96  Single  pin  side  brackets,  at  15  cts...  14.40 

26  Double  pin  side  brackets,  at  75  cts.  19.60 

72  Wooden  side  brackets   1.01 

449  Lag  brackets,  at  21  cts 3i-Z9 

Total,   brackets    S    213.35 

6.720  Straight 'line  hangers,  at  45  cts $3,024.00 

1.105  Feed-in  hangers,  at  67  cts 1 40.35 

Total,  hangers   $3,764.35 

23.  Wooden  Trolley  Troughs:  _ 

Materials   »,  ',ii-c 

Labor   ^■''86'» 

Total     wooden    trollev    troughs $2,240.10 

24    Special  Feeder  and  Trestle  Constr. : 
Total    at    35    places     $6,012.00 

(To  be  continued.) 


The  New  York,  New  Haven  &  Hartford 
R.  R.  has  petitioned  the  Massachusetts  Rail- 
road Commissioners  for  right  to  construct  an 
extension  of  its  line  from  Eouthbridge  branch 
near  its  terminus  at  Southbridge,  to  connect 
with  New  London  and  Northern  Railroad  at 
Palmer.  The  length  of  the  line  is  19.3  mile* 
and  four  stations  are  contemplated.  To'al 
cost  will  be  $2,810,000,  which  is  at  the  -ate 
of  $145,000  per  mile  of  main  track.  Su'^'eys 
for  this  line  were  made  in  the  sumn^r  of 
190T,  but  it  was  not  until  the  Grand  Trunk 
became  active  in  that  section  that  tie  sub- 
ject -was  given  serious  consideration. 
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GENERAL     ARTICLES    AND    CLASSIFIED     ITEMS 


ontractors'  Cost  Keeping  and  Organi- 
zation.* 

In  discussing  the  question  of  contractors' 
organization,  the  consideration  of  cost-keep- 
ing or  cost  analysis  at  once  becomes  impor- 
tant, since  the  orgaijization  may  he  consid- 
ered as  two  divisions. 
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Name  of  Foreman 

Fig.  la. 

1st.  The  organization  necessary  to  the 
actual  performing  of  the  work  of  construc- 
tion. 

'2d.  The  organization  necessary  to  so  record 
and  analyze  the  cost  of  the  work  and  the 
amounts  performed,  i.  e.,  the  unit  costs,  that 
the  contractor  may  not  only  know  whether 
he  is  coming  out  with  a  profit  on  his  con- 
tract and  may  detect  excessive  costs  and  cor- 
rect the  same  speedily  while  the  work  is  in 
progress,  but  may  also  have  a  record  that 
will  guide  him  in  bidding  on  future  work. 

Again,  in  considering  the  question  of  cost 
keeping  organization,  the  degree  of  fineness 
into  which  the  work  is  to  be  subdivided  be- 
comes an  important  one,  whether  the  costs 
are  to  be  kept  so  that  each  morning  the  con- 

•Paper  read  before  the  Brooklyn  Engineers' 
Club  by  Richard  I.  Kuasell.  Chief  E>ngineer. 
Charles  Cranford,  General  Contractor,  Brook- 
lyn. N.  T. 

BRIGHTON  BEACH  IMPROVEMENT 
foreman's  daily  report 
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EXCAVATION 


Class 


Foremen  .... 

Labor 

Signalmen .. 
Engineers  .. 

Firemen 

Tallymen.... 

Trucks 

Watchmen- 


Total  Hours 


Total.. 


Cu.  Yds.  Excavated  by  Hand 

"    Bucket 

"   Orange  Peel 
No.  of  Cars  Loaded  for  Dump  . 

"         "  '■    Screens 

Tons  of  Coal  Used  by  Derrick 

"     "      Received 

Foreman 


tractor  or  his  engineer  or  manager  shall  be 
able  to  tell  what  each  class  of  work  cost  him 
the  previous  day,  whether  weekly  statements 
only  are  desired,  and  also  whether  the  records 
must  be  in  such  shape  that  a  stranger,  with- 
out a  mental  picture  of  the  work  and  its 
details,  may  use  the  records  in  bidding  on 
other  work  after  a  reasonable  amount  of 
study :  or  whether  the  records  are  intended 
solely  for  the  use  of  the  contractor  himself, 
his  engineer  or  manager  who  haye,  through 
constant  oversight  of  the  work,  such  a  fa- 
miliarity with  the  conditions  that  few  notes 
are  needed  in  explanation  of  the  conditions 
under  which  the  various  classes  of  work  were 
performed. 

In  the  latter  case,  at  any  future  time  in 
looking  over  the  records,  a  very  few  memo- 
randa will  suffice  to  call  up  into  the  mind  of 
the  contractor  who  actually  performed  the 
work,  a  complete  picture  of  the  situation  and 
conditions  obtaining  at  the  various  stages  of 
progress. 

It  is  with  the  latter  purpose  that  the  or- 
ganization and  records  of  Charles  Cranford, 
with  which  this  paper  deals,  were  adopted. 

The  ordinary  foreman  under  this  system  is 
furnished  with  blank  reports  (Fig.  la)  upon 
which  he  reports  the  number  of  each  man  in 
his  gang.  These  numbers,  are  written  in  a 
vertical  column,  and  in  the  successive  columns 
are  written  the  number  of  hours  each  man 
works  at  each  of  the  various  jobs,  at  which 
he  may  be  employed  during  the  day.  The 
heading  at  the  top  of  each  column  is  filled  in 
by  the  foreman,  with  the  various  classifica- 
tions. A  space  for  remarks  on  each  report 
and  the  signature  of  the  foreman  completes 
this  record,  with  of  course  the  date  of  the 
report.  Figures  1&,  Ic,  Id.  and  \c  show  other 
forms   for   daily   reports. 

The  writer  has  never  found  any  trouble 
in  getting  as  much  information  upon  one  of 
these  rejjorts  as  is  desired,  even  from  an 
Italian  foreman.  In  the  case  of  one  Italian 
foreman  who  could  not  write,  his  water  boy 
turned  in  for  him  as  complete  records  as 
could  be  desired,  dividing  the  time,  for  ex- 
ample, between  unloading  spoil  from  the  ex- 
cavation into  the  receiving  hopper  of  a  screen- 
ing plant,  screening  the  gravel  oirt  of  the 
spoil,  excavating  gravel  from  an  adjacent  pit, 
running  stone  crusher,  and  loading  lumber, 
cement,  vitrified  conduits  and  other  material 
at  the  store  yard,  and  recording  the  number 
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CONCRETE 


Class 

Total  Hour 

Foremen  

Engineers  

Laborers  

Watchmen 

Total 

Fig.  lb. 


Cu.  Yds.  Mixed  by  Machine 
•     ■•     Hand 

No.  of  Batches 

"    Bags  of  Cement  Used — 

Material  Received 

Bags  of  Cement ..- 

Cu.  Yds.  of  li  Ston- 
"    Gravel. 

••    Sand..- - 

Foreman... 

Fig.  1c. 
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CONCRETE  FORMS 

Class 

Total  Hours 

Amount 

Carpenters „.. 

Helpers 

Laborers 

I'otaL 

.\o.  ^'j.  i-t.  i-(ir:ns  hunt  in  Yard 

"      Placed 

Face  Forms  Erected 

Back      ••  '•         

Forms  Removed 

Material  Received 


Foreman.. 


Fig.  Id. 

of  fiat  and  dump  cars  of  spoil  received  from 
the  excavation,  the  number  of  narrow-gauge 
cars  of  gravel,  sand,  etc.,  from  the  pit.  the 
number  of  flat  cars  of  gravel  loaded  at  the 
screen,  the  number  of  flat  cars  of  sand 
loaded,  the  number  of  flat  cars  of  cobble 
from  the  screen  to  the  crusher,  the  number 
of  flat  cars  of  spoil  and  refuse  screened  from 
the   gravel  and   sent  to  the  dump,  the  num- 
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Class 


Foremen  

Engineers  ... 

Firemen 

Conductors 
Brakemt  ■ 
Switchmen  . 


Total  Hours 


Amount 


No.  Engine  Trips  Loaded 

Light.... 

"  of  Cars  to  Dump 

"    "    Screens 

No.  of  Cars  of  Material  from  Yard  to  Work: 

Cement 

Sand   

Stone  .... 

Gravel  

Lumber  ™ 

Steel 

Miscellaneous 

Coal  Receiv;d. 

Foreman — 


Fig.  1e. 
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ber  of  flat  cars  of  stone  loaded  at  the  crusher, 
and  the  amount  of  various  material  loaded 
at  the   store  yard. 

Of  course,  phonetic  spelling  is  the  rule  and 
some  of  the  effects  are  ludicrous,  but  intel- 
ligible. 

These  reports  are  first  inspected  by  the  su- 
perintendent to  see  if  they  give  distribution 
and  information  desired,  and  agree  wfith  his 
knowledge.  This  superintendent,  or  the  en- 
gineer, is  also  required  to  roughly  cross-sec- 
tion each  day  the  yardage  of  excavation  and 
concrete  for  each  foreman,  and  to  write 
these  on  the  report,  the  foreman  recording 
on  his  report  the  number  of  contractor's  tubs 
of  material  excavated,  or  the  number  of  flat 
cars  or  dump  cars  loaded  with  excavated 
material,  and  the  concrete  foreman  reporting 
the  number  of  batches  of  concrete  mixed  and 
the  number  of  bags  of  cement  used,  while 
both  foremen,  of  course,  report  the  amouni 
of  material  received,  the  time  of  unloading 
it   and   any   detentions  suffered. 

As  soon  as  the  foremen  of  the  various 
classes  of  work  find  they  are  being  compared 
as  to  output  with  the  other  foremen  on  the 
same  class  of  work,  they  will  be  quick  enough 
to  report  detentions,  and  indeed  separate  their 
time  so  as  to  show  all  the  work  they  did 
which  was  non-productive,  and  to  enable  the 
time  and  cost  of  productive  wiork,  excavation 
of  concrete,  or  lineal  feet  of  sewer,  or  square 
feet  of"  face  forms  and  square  feet  of  rear 
forms,  or  feet  of  sheeting  driven  and  num- 
ber of  feet  of  rangers  and  braces  placed,  to 
be  seen  at  a  glance.  It  requires  but  a  few 
words  from  the  superintendent  or  engineer, 
making  comparison  with  another  gang  or 
criticism  of  the  lack  of  information  on  re- 
port, to  make  each  foreman  give  all  the  in- 
formation necessary. 

The  superintendent  or  engineer,  having 
noted  the  various  quantities  on  these  reports, 
as  he  has  measured  them,  and  noting  any 
force  account  of  extra  work  on  them,  also 
any  special  or  unusual  distribution  of  time  on 
account,  they  go  to  the  storekeeper. 

The  storekeeper  enters  the  cost  and -quan- 
tity of  the  various  classes  of  work  on  the 
"Daily  Statement"  forms  (Figs.  2a  to  2c) 
which  collects  in  columns  under  the  proper 
headings,  all  costs  chargeable  to  each  classi- 
fication and  the  quantities,  and  shows  the 
cost  per  unit  for  each  foreman ;  and  in  ad- 
dition the  storekeeper  writes  in  the  amount 
of   material   and'  the   cost   of   same,   used   for 


each  class  of  work ;  the  transportation  from 
the  conductors'  reports  transferred  from  the 
Daily  Statement  for  Transportation,  any  rig- 
ging work  from  the  rigger  foreman's  reports ; 
under  excavation,  the  reports  of  the  dump 
foreman  separated  between  unloading,  spread- 
ing and  track  work. 

To  the  concrete  costs  at  the  mixers  are 
added  the  handling  of  material,  transporta- 
tion, cost  of  material,  cost  of  forms  (trans- 
ferred from  the  Daily  Statement  for  Forms) 
and  the  cost  at  the  screen  and  the  crusher, 
and  any  repairs  from  the  master  mechanic's 
report. 

There  is  a  separate  daily  statement  for  the 
forms,  wherein  the  labor,  material  (lumber 
and  nails)  are  separated,  and  the  square  feet 
of    front    and    rear    forms    are    given.      The 


total  cost,  including  material,  is  then  trans- 
ferred to  the  concrete  column,  and  while  this 
may  increase  the  total  unit  cost  per  cubic 
yard  for  a  day  when  the  yardage  placed  is 
small,  the  total  is  analyzed  on  the  statement, 
and  on  the  monthly  statement  the  average  is 
shown  correctly.  This  may  sound  like  con- 
siderable work,  but  in  practice  on  the  Brigh- 
ton Beach  Improvement  contract,  for  exam- 
ple, where  each  daily  statement  consisted  of 
five  of  these  sheets  clipped  together,  the 
statements  were  in  Mr.  Cranford's  and  the 
writer's  hands,  in  duplicate,  by  2 :00  p.  m. 
daily,  at  the  latest,  and  generally  before  noon, 
and  the  foreman's  reports  were  in  the  time- 
keeper's hands  before  that,  in  order  to  check 
his   time-book. 

These  daily  statements  were  then  trans- 
ferred to  monthly  statements  (Figs.  6a  to 
6d)  classified  as  desired,  and  from  these  the 
average  costs  for  long  terms  are  determined. 

Fig.  5  shows  a  simple  report  for  foremen 
on  cement  sidewalk  work,  which  seems  to 
give   all   the   information   necessary. 

This  method  of  cost-keeping  distributes  the 
cost  of  repairs  daily  against  each  class  of 
work,  the  time  of  machinists,  etc.  being 
taken  from  the  distribution  on  the  master 
material  being  charged  by  the  storekeeper  as 
on  excavating  machines  and  appliances  on 
concrete  mixers,  water  supply,  etc.,  and  the 
material  being  charged  by  the  storekeeper  as 
sent  out. 

In  addition  to  these  direct  costs  of  doing 
the  work  are  the  general  expenses  of  admin- 
istration, plant,  etc.  These  need  not  be  in- 
cluded in  the  daily  statements  of  cost,  pro- 
viding that  the  comparison  of  the  daily  cost 
is  made  with  the  bid  price,  less  profit  and  less 
general  expense;  but  if  on  unit  price  work, 
the  daily  statements  are  to  be  compared  with 
the  bid  price  to  see  how  the  work  is  going, 
the  distribution  of  general  expenss  must  be 
made  and  the  proper  proportion  charged  on 
the  daily  statement  against  each  class  of 
work.  On  the  writer's  work  the  latter  method 
is  employed. 

The  general  expense  or  administration 
charges,  may  be  subdivided  as  follows : 

1.  Engineering  and   superintendence. 

2.  Timekeeper  and  storelieeper. 

3.  General  office  force  (stenographer,  clerli  and 
boy). 

4.  Telephone   and   office    supplies. 

5.  Liability  Insurance,  surety  bond  and  legal 
expenses. 

6.  Rental  of  yards,  office,  etc. 

7.  Watchmen. 

S-  Interest,   depreciation   on   general  plant   and 
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No.  3                                                                     DAILY  STATEMENT 
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miscellaneous  small  tools, 
y.  Interest  and  discount. 

The  daily  general  expense  then  should  be 
proportioned  by  the  engmeet,  between  the 
various  items,  and  included  by  the  store- 
keeper in  making  up  the  daily  statements. 

Assume  a  contract  that  would  require  an 
engineer,  superintendent,  stenographer,  store- 
keeper, bookkeeper,  office  boy  and  boy  at  the 
storeroom.  If  the  concrete  form  work  is 
of  any  extended  amount,  the  salary  of  an 
assistant  engineer  will  be  well  spent,  to  lay 
this  out  in  advance,  see  that  the  lumber  is 
used  to  the  maximum  and  not  wasted,  meas- 
ure the  square  feei  of  forms  erected,  and 
measure  the  quantities  of  excavation  and  con- 
crete done  by  the  different  gangs. 

With  this  organization,  the  foreman  will 
order  their  material  on  little  pads  of  blanks. 


to  be  O.  K.'d  by  the  superintendent  stating 
purpose  for  which  material  is  to  be  used.  The 
storekeeper  will  fill  these  orders  from  stock, 
and  as  stock  decreases  will  make  a  requisition 
in  duplicate  on  the  engineer,  giving  the 
amount  of  proposed  order  and  amount  on 
hand,  for  any  given  item.  The  engineer  will 
approve  or  disapprove  the  order  and  the  au- 
thorized orders  should  be  made  out  in  tripli- 
cate on  forms  of  three  colors  for  quick  iden- 
tification, the  original  to  the  manufacturer  or 
dealer,  the  duplicate  to  the  storekeeper,  and 
the  triplicate  to  be  retained  in  the  main  office. 
Figs  3a,  3b. 

On  receipt  of  invoice,  it  should  be  forward- 
ed to  the  storekeeper  to  be  checked  against 
the  order  and  returned  to  the  main  office. 
The  voucher  system  of  payment  of  all  bills 
and  payrolls   should   be  used   where  the  bills 
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are  inclosed  in  a  folded  voucher,  all  vouchers 
numbered  consecutively ;  and  on  outside  of 
the  vouchers,  name  of  creditor,  spaces  for 
distribution  of  the  amount,  number  and  date 
of  check,  and  name  of  the  bank,  and  date 
voucher  recorded  and  distributed  (Figs.  4a 
and  4b). 

The  rcHular  cash  book,  led>jer,  jr./  ' 

voucher  book  are  kept.  In  the  voii 
each  horizontal  line  across  the  doubi<  y.i.^  i, 
numbered  consecutively,  a  line  to  each  vouch- 
er, and  the  vertical  columns  are  first  the 
number  of  the  voucher,  next  the  total  amount 
and  then  a  column  for  each  contract  under 
way,  in  which  is  written  the  proportion  of 
the  amount  of  each  voucher  charged  against 
that  contract.  This  voucher  book  gives  at 
once  the  total  cost  of  each  contract. 

This  system  may  be  amplified  or  simplified 
to  any  desired  extent,  depending  upon  the 
character  of  the  work.  When  it  comes  to 
using  the  records  thus  kept,  in  figuring  on 
new  work,  the  conditions  under  which  the 
work  was  done  must  be  carefully  compared 
with  the  character  of  the  new  work. 

After  the  cost  of  labor  and  material  and 
delivery    of   the   latter    have   been    estimated, 
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Fig.  2d. 


Fig.  5. 

the  interest  and  depreciation  on  the  special 
plant  required  lor  each  class  of  work  and 
the  supplies  therefor  then  must  be  carefully 
estimated,  the  maximum  time  for  completion 
of  the  work,  the  rental  and  salaries  and  gen- 
eral expenses  for  this  period,  including  all 
of  the  items  before  enumerated  under  gen- 
eral expenses. 

If  the  bid  is  to  be  by  unit  prices,  these 
general  expenses  must  be  proportioned 
against  the  various  items  before  bidding  and 
then   the   profit  added. 

Most  contractors  now  have  printed  books 
for  preparation  of  bids  on  the  various  classes 
of  work,  on  which  the  headings  of  the  vari- 
ous items  of  general  expenses  and  also  the 
direct  expenses  are  printed,  in  order  to  be 
sure  that  none  are  left  out  in  making  up 
the  total  cost.  When  this  practice  is  uni- 
versal, there  will  be  fewer  bid;  which  are  so 
disproportionately  low  that  ^r.mcthing  has 
evidently  been  overlooked. 

For  si;ch  blanks  and  the  subdivision,  noth- 
ing could  be  more  admirab'c  than  the  sub- 
divisions suggested  by  Mr.  Gustave  Kauf- 
man in  his  paper  read  before  the  .American 
Societv  of  Engineering  Contractors  on  Janu- 
arv    ll^th.    1010.    published    in    ExniXF.F.RiNX- 
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ORIOINAL 


CHAS.  CRANFORD 

Foster  Ave.  and  East  16th  St. 

Brooklyn,  N.  Y. 


To 
Ship  Via 


Bills  must  be  rendered 
to  cover  each  delivery 
made  under  this  order 
and  should  be  sent 
with  bill  of  lading  or 
shipping  receipt. 
Acknowledgs  receipt 
of  this  order  and  spec- 
ify when  it  will  be 
shipped. 

li  you  cannot  fill  this 
order,  advise  us  at 
once. 

We  do  not  pay  for  box- 
ing ,  pacldng  or  cartage. 


Put  this  Order  Num- 
ber on  your  Bill  and 
on  all  shipping  memo- 
randa Packages. 


Order  No. 


1745 


Date_ 


1906 


Please  furnish  the  following 
Subject  to  conditions  stated  below 


Deliver  to_ 


DUPLICATE 


CHAS.  CRANFORD 

Foster  Ave.  and  East  16th  St. 

Brooklyn,  N.  Y. 


Order  No.    '745 
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Date 

Amt. 
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• 
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Goods  Rec'd 
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Fig.  3a. 


Fig.  3b. 


CHAS.  CRANFORD 
Brooklyn,  N.  Y. 


Checked  by 


To.. 


..Dr. 


Approved  for  payment. 


Received  of   CHAS.  CRANFORD,  the  sum  of 

.  Dollars, 


Accounts  Payable 

CHAS.  CRANFORD 

Receipt  of 


Recorded.. 


Distribution  of  Accounts 


100 


in  full  for  the  above  account. 


Sign  this  voucher  and  return  promptly,  with  all  biUs  attached,  to 
Foster  Ave.  and  E.  16th  St..  Brooklyn,  N.  Y. 


Paid Check  No.. 


Fig.  4a. 


Fig.  4b. 


CoNTR.'\CTiNG  of  February  23.  1910.  Mr.  Kauf-  writer  as  described  herewitb.  valuable  in  recording  the  conditions  under 
man  proposed  ledger  accounts  for  each  class  In  addition  to  the  cost  records,  the  writer  which  work  was  done,  and  especially  of  any 
of  work  to  take  the  place  of  the  daily  state-  suggests  the  great  benefit  of  a  pocket  kodak  disputed  points  which  may  require  arbitra- 
ments   and   monthly    statements    used    by    the  to  snap   features  of  the   work,   which   will  be  tion  after  the  completion  of  the  contract. 
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Report  of  the  Special  Committee  of  the 

American  Society  of  Civil  Engineers 

on  Licensing  Engineers.* 

.\t  a  meeting  of  the  Society,  April  6,  1910, 
the  following  resolution  adopted  b}-  the  Board 
of  Direction  was  presented ; 

Resolved,  That  it  is  the  sense  of  the  Board 
that  it  is  iTie  duty  of  the  American  Society  of 
Civil  Engineers  to  use  its  influence  in  the 
proper  formulation  of  all  legislation  by  the 
General  Government,  or  by  any  of  the  States 
.of  the  Union,  which  affects  the  practice  of 
Engineers;   and  the   Board  recommends  the  ap- 


•This  committee  consisted  of  J  A.  Bensel. 
Wm.  H.  Burr.  James  Owen,  and  Charles  War- 
ren Hunt  and  its  report  was  presented  at  the 
annual  convention   held   in  Chicago.   June  21-24. 


Fig.  6d. 

pointment  by  iTie  Society  of  a  Committee  whose 
duty  it  shall  be  to  formulate  the  general  lines 
on  which  such  legislation  should  be  based,  and 
that  said  Committee  be  requested  to  report  at 
the  next  Annual   Convention. 

Your  committee  issued  a  circular  to  the 
membership  of  the  Society  asking  for  'in- 
formation concerning  laws  which  are-  now  in 
force,  or  have  been  proposed,  in  the  various 
States  of  the  Union  and  in  other  countries. 
While  this  circular  did  not  ask  for  an  expres- 
sion of  opinion  from  the  membership  as  to 
the  advisability  of  the  enactment  of  laws  re- 
lating to  the  practice  of  engineering.  32  of 
the  70  members  who  replied  expressed  them- 
selves as  decidedly  in  favor  of  such  laws  if 
properly  drawn,  and  only  6  expressed  opposi- 
tion. .         ,        ,  ti     ^ 

As   far  a>   the   Ci-rnmiftec  has  been  able  to 


ascertain,  there  are  statuu  -   ..i    .,  ; 
force,  relating  to  the  practice  of  I  • 
in  Canada.  Mexico,  and  in  the  Stat;..,    ..    ..  . 
oming,  Louisiana  and  Florida.    There  are  als" 
statutes  governing  the  practice  of  land  survey- 
ors in  the  States  of  Idaho  and  South  Dakota 

Canada —The  Committee  has  been  informc<l 
that  the  licensing  of  Engineers  is  in  the  hands 
of  each  Province.  In  the  Province  of  iiuch'.c 
the  law  requires  that  a  practitioner  of  Engi- 
neering shall  be  a  Corporate  Member  of  the 
Canadian  Society  of  Civil  Engineers. 

Mexico. — Engineers  may  practice  anywhere 
in  the  Republic  without  a  license,  except  in  the 
City  of  Mexico,  where  a  diploma  from  the  Na- 
tional Engineering  School  is   required. 

Wyoming. — The  law  in  tl'is  State  covers  the 
practice  of  Irrigation  ErKiiiecring.  There  is 
a  Board  of  Examiners,  consisting  of  the  State 
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Engineer  and  two  engineers  "of  thorough 
training  and  experience,  appointed  by  the  Gov- 
ernor," and  serving  without  compensation. 
Fees  collected  go  to  defray  expenses  of  the 
Board.  Certificates  are  issued  to  five  classes 
of  Engineers,  as  follows:  (1)  Land  Surveyor. 
(2)  Topographic  Engineer  (examination  in 
plain  and  topographical  surveying).  (3)  Hy- 
draulic and  Hydrographic  Engineer  (exami- 
nation in  surveying  and  hydraulics).  (4) 
Construction  and  Designing  Engineer  (exam- 
ination in  surveying,  design  of  irrigation 
works  and  structures,  and  computation  of 
earth  work).  (.5)  Administrating  Irrigation 
Engineer  (examination  in  surveying,  hydraul- 
ics, construction  work,  irrigation  law  and  prac- 
tice). This  law  is  said  to  be  an  unqualified 
success,  in  that  it  has  placed  irrigation  work 
on  a  higher  plane,  protecting,  to  a  certain  ex- 
tent, those  who  are  capable  of  good  work,  and 
in  a  great  measure  protecting  the  public. 

Louisiana. — The  law  in  this  State  was  en- 
acted in  1908,  and  makes  it  a  misdemeanor, 
punishable  by  fine  or  imprisonment,  or  both, 
to  practice  civil  engineering  without  a  license. 
Engineers  practicing  at  that  time  were  allowed 
to  continue  to  practice  by  registering,  before  a 
certain  date,  at  the  court  house  of  their  re- 
spective parishes.  After  that  date,  all  those 
not  registered  were  required  to  demonstrate 
their  fitness  before  a  State  Board  of  Exam- 
iners. 

The  following  statement  is  briefed  from  the 
reply  of  a  correspondent  of  the  Committee :  A 
majority  did  register,  but  many  did  not.  Some 
passed  the  examination,  some  failed  to  pass, 
and  some  looked  at  the  examination  and  did 
not  try  it.  In  this  way  some  incompetent  per- 
sons were  gotten  rid  of  by  this  law,  "simple 
as  it  is."  Doubtless  there  are  some  who  prac- 
tice without  a  license,  but  no  one  has  been 
reported  to  the  Grand  Jury  for  so  doing.  One 
of  the  Examining  board  has  stated  that  he 
would  rather  not  antagonize  these  people  until 
the  public  began  to  see  the  good  effects  of  the 
law.  While  the  law  is  intended  to  cover  engi- 
neers working  for  corporations,  as  well  as 
those  in  private  practice,  corporation  lawyers 
contend  that  it  does  not  so  apply,  but  this 
question  has  never  been  decided.  The  exam- 
inations cover  both  the  practical  and  theoret- 
ical knowledge  of  the  applicant,  but  are  not 
made  difficult.  The  following  is  a  brief  state- 
ment of  the  requirements  of  the  law:  (1)  A 
diploma  from  an  engineering  college  or  school 
of  good  standing  (said  standing  to  be  determ- 
ined by  the  Board),  or  the  passing  of  a  satis- 
factory examination  before  the  Board,  upon 
the  following:  For  Surveying:  geometry, 
trigonometry,  land  surveying,  and  practical  use 
of  instruments.  For  Civil  Engineering:  same 
as  surveying,  and  in  addition  thereto,  natural 
philosophy  or  physics.  (2)  The  practitioner 
must  be  21  years  old,  of  good  moral  character, 
and  possess  "at  least  a  fair  preliminary  educa- 
tion." 

Five  members  of  the  Board  of  Examiners 
arc  appointed  by  the  Governor,  from  a  list 
presented  by  the  Louisiana  Engineering  Soci- 
ety. Members  of  the  Board  are  paid  $10  per 
<lay  and  expenses.  The  fees  charged  are  $1 
for  the  issue  of  a  certificate,  and  $10  for  each 
examination. 

The  law  expressly  states  that  its  provisions 
"shall  not  apply  to  the  Engineering  Depart- 
ment of  the  United  States,  nor  to  the  Civil 
Engineers  and  Surveyors  of  other  States  and 
Territories  when  in  actual  consultation  with 
registered  Civil  Engineers  or  Surveyors  of 
this  State." 

Florida. — In  this  State  there  is  only  one  re- 
striction, viz.:  That  anyone  calling  himself  a 
Civil  Engineer,  and  practicing  as  such,  shall 
pay  the  State  an  annual  privilege  tax  of  $10. 

in  Idaho  and  South  Dakota,  as  stated  be- 
fore, the  law  concerns  only  Land  Surveyors, 
who  must  pass  an  examination  before  a  Board 
of  Examining  Surveyors,  I'de  a  bond  of  $.500, 
and  pay  fees  of  $.5  and  $1.').  respectively. 

The  above  covers  the  information  in  the 
hands  of  the  Committee  as  far  as  existing 
laws  are  concerned,  but  it  appears  that  the 
subject  of  the  licensing  of  Engineers  has  been 
agitated  in  the  following  five  States,  in  all  of 
which  legislative  bills  have  been  unsuccessfully 
introduced  :  New  York,  Ohio.  Pennsylvania, 
South  Carolina  and  Washington. 


Your  Committee  believes  that  there  is  an 
unmistakable  tendency  toward  legislation  reg- 
ulating the  practice  of  Civil  Engineers,  and 
that  it  is  important  that  there  should  be  uni- 
formity in  all  States,  at  least  in  so  far  as  the 
requirenints  for  admission  to  practice  are  con- 
cerned. It  is  believed  also  that  the  statutes 
enacted  by  any  State  on  this  subject  should 
define  the  term  "Civil  Engineer"  alike,  and 
that  the  following  is  properly  descriptive : 

A  Civil  Engineer,  within  the  meaning  of  this 
Act,  is  one  who  practices  any  branch  of  the 
Profession  of  Engineering  other  than  Military. 
Said  Profession  embraces  the  design  and  con- 
struction of  public  or  private  utilities,  such  as 
railroads,  bridges,  highways,  roads,  canals, 
harbors,  river  improvements,  lighthouses,  irri- 
gation works,  water  supplies,  sanitary  systems, 
and  the  development,  transmission  and  applica- 
tion of  power,  and  includes  all  industrial,  hy- 
draulic, municipal,  structural,  electrical,  me- 
chanical, mining  and  other  works  which  re- 
quire experience  and  the  same  technical  knowl- 
edge as  engineering  schools  of  recognized  rep- 
utation prescribe  for  graduation. 

Your  Committee  further  recommends  that 
all  such  statutes  should  prescribe  the  following 
minimum  requirements  for  a  practitioner  of 
civil  engineering:  1.  That  he  shall  be  not  less 
than  2.5  years  of  age.  2.  That  he  shall  be  of 
good  moral  character.  3.  That  he  shall  have 
been  engaged  actively  in  civil  engineering 
work,  as  an  assistant  to  a  licensed  practitioner, 
for  at  least  six  years,  and  as  such  shall  have 
had  responsible  charge  of  engineering  work 
for  at  least  one  year.  4.  For  a  graduate  from 
a  school  of  engineering  of  recognized  reputa- 
tion, the  term  of  actual  engagement  as  an  as- 
sistant shall  be  four  years. 

The  foregoing  are  the  minimum  require- 
ments for  corporate  membership  in  the  Amer- 
ican Society  of  Civil  Engineers,  and  in  the 
opinion  of  your  Committee,  there  should  also 
be  inserted  in  any  law  a  clause  to  the  effect 
that  the  Certificate  of  Corporate  Membership 
in  this  Society  entitles  its  holder  to  practice 
as  a  Civil  Engineer  without  examination. 

All  State  laws  should  also  be  uniform  in 
their  provision  for  the  necessary  examination 
of  candidates  for  admission  to  practice,  and 
your  Committee  suggests  that  such  examina- 
tions be  conducted  by  a  Board  of  five  (5) 
Civil  Enginers,  appointed  by  the  Governor  of 
the  State,  and  serving  without  compensation 
other  than  actual  expenses,  each  of  whom 
shall  be  not  less  than  thirty  (30)  years  of  age, 
and  shall  have  been  in  active  practice  for  not 
less  than  ten  (10)  years.  Said  Board  to  con- 
duct examinations  not  less  than  three  times 
each  year  at  different  places  in  the  state ;  to 
prepare  all  examination  papers :  rate  each  can- 
didate and  certify  to  said  rating  to  the  State 
Board  of  Regents,  or  other  similar  authorita- 
tive body.  Said  authoritative  body  shall  there- 
upon issue  to  successful  candidates  licenses  to 
practice  as  Civil  Engineers.  The  Committee 
recommends  that  the  fee  for  the  issue  of  a 
certificate  giving  the  right  to  practice  shall  not 
exceed  the  sum  of  $2-5. 

Your  committee  recommends  that  all  laws 
shall  prescribe  that  it  shall  be  unlawful  for 
anyone  unlicensed  to  accept  engagement  as  a 
Civil  Engineer,  and  that  no  unlicensed  person 
shall  be  allowed  to  sue  in  any  court  of  the 
State  for  compensation  for  services  rendered, 
or  to  qualify  as  an  expert  witness  before  any 
State  or  Municipal  Court. 

Your  committee  deems  it  beyond  its  duties 
to  go  into  detail  in  matters  which  would  in  any 
event  be  governed  by  conditions  which  are  va- 
riable, but  it  is  recommended  that  the  license 
to  practice  in  one  State  should  be,  if  possible, 
made  effective  in  other  States,  so  that  Civil 
Engineers  who  are  licensed  to  practice  in  any 
State  or  Territory  shall  have  the  right  to  prac- 
tice in  any  other  State  without  examination. 

If  laws  are  passed  in  all  States  of  the  Union 
upon  the  basis  above  outlined,  it  docs  not  ap- 
pear that  there  can  be  any  valid  objection  from 
properly  qualified  Civil  Engineers,  and  it  is  the 
opinion  of  your  Committee  that  the  enactment 
of  such  laws  would  result  in  placing  the  pro- 
fession upon  a  better  basis,  and  would,  in 
some  measure  at  least,  protect  the  public  from 
incompetent  and  irresponsible  practitioners. 

Your  Committee  recommends  that  the  Board 


of  Direction  be  empowered  in  behalf  of  the 
Society  to  take  up  this  matter  with  the  proper 
authorities  from  time  to  time  as  may  be 
deemed  expedient,  and  to  urge  the  enactment 
of  State  laws  governing  the  practice  of  Civil 
Engineers  in  general  conformity  with  the  sug- 
gestions of  this  report,  and  further,  that  the 
Board  appoint  from  the  membership  of  the 
Society  a  Committee  of  three  in  each  State  to 
co-operate  with  the  Board  in  this  matter,  and 
to  act  under  its  direction." 

Records    of     Performances     of     Steam 

Shovels  for  May,  Central  Division, 

Panama  Canal. 

The  total  amount  of  material  excavated 
during  May  in  this  division  was  1,3.52,314  cu. 
yds.  of  which  960,823  were  rock  and  391,691 
'cu.  yds.  were  earth.  The  best  records  for  the 
month  are  shown  by  the  table  below,  taken 
from  the  Canal  Record.  Monthly  records  are 
from  place  measurement,  and  the  daily  records 
are  based  on  car  measurement. 

BEST  RECORDS  FOR  THE  MONTH. 

Chagres    Disirict. 

No.  of 
Shovel  Cubic  Yards.  days  at 

No.         Earth.  Rock.  Total.        work. 

127 34.894  3'1,894  25 

114 31,303  31,303  24 

Empire   District'. 

211 44,500  44,500  25 

210 37,144  37,144  25 

Culebra   District. 

224 41,672  41,672  25 

208 40,539  40,539  24 

Best  Records  for  One  Day. 
Shovel  Character  Cubic 
No.  Location.     Date.  of  material,      yds.  ex- 
Ill  Chagres. .  .May     G  excavated.         vated. 

209  Chagres...  May     3     Earth     1,608 

111  Chagres.  ..May     7     Earth    1490 

211  Empire May  12     Earth     1,450 

211  Empire May  11     Rock    2,432 

210  Empire May  23     Rock    2,391 

217  Culebra May    5     Rock    2,165 

217  Culebra May    6  Rock   and   earth. .3,477 

208  Culebra May  23  Rock   and  earth.. 3, 249 

231  Fed.    Mig'lMay26     Rock    3,059 

Rock    2,850 


Electric    Locomotives    Used    at   Gatun.— 

The  following  statement  taken  from  the  Canal 
Record  indicates  the  loss  of  time  due  to  re- 
pairs on  the  electric  locomotives  used  for 
hauling  concrete  from  the  mixers  to  the  locks. 
Two  additional  electric  locomotives  have  been 
ordered  for  use  on  the  industrial  railroad.  Ten 
are  now  employed  and  when  all  are  in  use 
represent  the  maximum  of  operation  on  the 
road,  but  usually  one  or  two  are  laid  up  for 
repairs,  impairing  the  movement  of  the  con- 
crete trains  to  some  extent.  The  new  loco- 
motives will  obviate  this  by  being  kept  in 
reserve. 


Records   for    Concreting  Again  Broken 

at  the  Gatun  Locks,  Panama. 

On  June  6,  3,998  cu.  yds.  of  concrete  were 
laid  in  the  locks  at  Gatun.  This  represents 
the  work  of  eight  mixers,  a  total  of  76  mixer 
hours,  and  an  average  of  9J4  hours  per  mixer. 
Of  the  3,998  cu.  yds.  placed  150  cu.  yds.  were 
large  stone  laid  in  mass.  This  indicates  the 
average  hourly  output  per  mixer  was  .58  cu. 
yds.  The  previous  high  record  for  weekly 
output  was  also  broken  and  the  20,000  cu.  yd. 
mark,  on  the  basis  of  a  week's  work  was 
passed  for  the  first  time.  The  daily  average 
for  the  week  was  3,477  cu.  yds.  This  aver- 
age was  also  the  highest  so  far  for  a  period 
of  five  or  more  days.  .A  statement  of  the 
week's  work  in  detail   follows : 


Cubic 

Yards. 

Con- 

Auxil- 

struction 

iary 

Large 

plant. 

plant. 

stone. 

Total. 

June     6 

.   2,754 

1,094 

150 

3.998 

June     7     . 

.   2,418 

454 

108 

2,980 

June     S     . 

.   2,520 

696 

131 

3,347 

June     9     . 

.   2,294 

1,006 

98 

3,398 

June  10     . 

..   2,552 

1,002 

107 

3.661 

June  11     . 

.   2,250 

1,140 

88 

3.478 

Total     . 

.14,788 

5.392 

682 

20,862 

Previously 

re- 

ported 

437,461% 

Grand    total  

458,3231,4 

Contract  News  Section 

of 
ENGINEERING-CONTRACTING 
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World — The  Dirt  Mover. 
Containing  Items  of  Interest  to  Railroad,   Public  Works  and  Other  Contractors. 


The  principal  railway  con- 
The  striiction  contract  of  the  past 

.  week  appears  to  have  been 

Doings  OI  the     the  one  for  the  grading  of 
Week.  t''^   j°'"'   double  track   Hne 

of  the  Denver  &  Rio  Grande 
and  Colorado  &  Southern 
Rys.,  between  Walscnburg  and  Pueblo.  The 
contract  was  let  on  July  1  to  the  Utah  Con- 
struction Co.,  of  Salt  Lake  City,  Utah.  The 
line  will  be.  52  miles  long  and  the  contract  is 
said  to  amount  to  about  $4,000,000.  Among 
the  other  railroad  construction  contracts  let 
recently  are  the  following:  Gordon  &  Grace, 
Savannah,  Mo.,  sub-contract  for  grading  for 
the  St.  Joseph  &  Savannah  interurban  line; 
H,  H.  Nelson,  Great  Falls,  Mont.,  sub-con- 
tract for  work  on  the  Sun  River  line  in  Mon- 
tana ;  M.  Cassidy,  Oklahoma  City,  Okla..  for 
the  grading  work  for  tlie  first  section  of  the 
Denver.  Kingfisher  &  Gulf  R.  R. ;  Henry  Mc- 
Laughlin, Pensacola,  Fla.,  for  constructing 
the  first  section  of  the  Pensacola  &  South- 
western R.  R.,  from  Millview  to  Lillian,  Ala., 
including  a  4,000-ft.  trestle  and  bridge  over 
Perdido  Bay;  The  Hall  Construction  Co., 
Los  Angeles,  Cal.,  for  constructing  16  miles 
of  roadbed  up  Pit  River  Canyon.  California, 
for  the  Nevada-California-Oregon  Ry. ;  The 
Aberdeen  Construction  Co.,  Aberdeen,  Wash., 
for  two  miles  of  clearing  and  grading  on  the 
Willapa  branch  of  the  Union  Pacific  in  Wash- 
ington ;  James  McRae,  Gladstone.  Canada,  for 
12  miles  of  grac|ing  for  the  Oakland  branch 
of  the  Canadian  Northern  R.  R. — The  State 
Superintendent  of  Public  Works,  at  Albany, 
N.  y..  will  shortly  call  for  bids  for  two  large 
contracts  for  work  on  the  New  York  State 
Barge  Canal.  These  are  Contracts  No.  50 
and  No.  67.  Contract  No.  50  calls  for  the 
construction  of  a  reservoir  and  dam  on  the 
West  Canada  Creek,  the  estimated  cost  being 
$1,076,000.  Contract  No.  67  calls  for  the  con- 
struction of  the  canal  prisin  with  the  two 
locks  and  other  structures  at  Lockport.  at  the 
estimated  cost  of  $1,290,880.— A  large  piece  of 
levee  work  is  projected  in  Posey,  Gibson  and 
Pike  Counties.  Indiana,  and  surveys  for  the 
work  have  already  been  started  by  the  Con- 
sulting Engineer,  Harry  N.  Pharr,  of  Mem- 
phis, Tenn.  Tlie  improvement  will  cost  be- 
tween $750,000  and  $1,000,000.— A  recent  de- 
cision of  the  Circuit  Court  of  Illinois  has  de- 
clared the  special  act  of  the  Illinois  Legisla- 
ture creating  the  East  Side  Levee  &  Sanitary 
District  of  East  St.  Louis,  111.,  constitutional, 
and  the  district  can  now  go  ahead  with  the 
construction  of  its  $6,000,000  improvements, 
which  include  a  levee  wall  and  a  diversion 
channel.  Contracts  for  the  latter  piece  of 
work  have  already  been  let. — The  State  Su- 
preme Court  of  Pennsylvania  on  July  1  ren- 
dered a  decision  declaring  tlie  ordinance  of 
the  Pittsburg  City  Council  of  Sept.  24.^1909. 
providing  for  the  submission  of  a  $6,775,000 
bond  issue  to  the  voters,  null  and  void.  ^  A 
perpetual  injunction  was  issued  restraining 
the  Mayor  of  Pittsburg  from  increasing  the 
city's  debt  along  the  lines  laid  down  in  the  or- 
dinance. The  proceeds  of  the  bond  issue  were 
to  have  been  used  for  extensive  improve- 
ments in  Pittsburg.— The  Board  of  Estimate 
and  Apportionment  of  New  York  City  has  de- 
cided to  widen  42nd  St.,  New  York  City,  be- 
tween Park  and  8th  Aves.  By  the  plan  a 
total  increase  of  15  ft.  from  curb  to  curb  is 
to  be  secured  by  reducing  the  width  of  each 
sidewalk    m    ft.      A    reduction      in    sidewalk 


width  will  ni  part  be  compensated  fur  by  tlie 
removal  of  building  encroachments.  Follow- 
ing a  custom  in  some  foreign  cities,  it  is  re- 
ported that  the  cost  of  the  improvement, 
which  is  estimated  at  $500,000,  will  be  borne 
by  the  property  owners. 

To    come    to    a    railroad 
when  it  was  a  single  track 
William   H.      ''"^  ^"'^  leavt  to  a  4-track 
system;    to    have    had    the 
crown.  giving     out     of     contracts 

amounting  to  over  half- 
billion  dollars;  to  have  had 
charge  of  the  engineering  work  during  practi- 
cally the  entire  growth  of  one  of  the  greatest 
railways  system  in  this  country.  Such,  in 
brief,  was  the  life  work  of  the  "late  William 
H.  Brown,  for  25  years-Chief  Engineer  of  the 
Pennsvlvania  R.  R.  William  H.  Brown  was 
born  at  Lancaster,  Pa.,  on  Feb.  2'J,  ia36. 
His  education  was  obtained  in  the  district 
schools  and  in  the  Central  High  School  of 
Philadelphia.  Early  in  life  he  showed  an 
inclination  for  engineering,  and  by  making 
and  selling  axe  helves  he  bought  engineering 
books.  Later  by  working  in  the  woods  and 
selling  tool  handles  he  secured  the  money 
to  buy  a  few  instruments.  Shortly  before 
the  commencement  of  the  civil  war  he  entered 
the  Survey  Department  of  the' city  of  Phila- 
delpliia  and  while  there  gave  the  stakes  for 
the  first  passenger  railway  to  enter  the  city. 
At  the  beginning  of  the  civil  war,  he  entered 
the  railway  service  for  the  Federal  Govern- 
ment, reporting  to  Thomas  Scott,  at  that 
time  Assistant  Secretary  of  War,  shortly  after 
the  first  battle  of  Bull  Run.  He  was  placed 
in  charge  of  the  Orange,  .Alexandria  & 
Manassas  Gap  R.  R.  and  practically  rebuilt 
the  whole  line  of  this  road.  Twice  in  one 
summer-  he  was  obliged  to  rebuild  all  the 
bridges  on  the  line,  owing  to  the  activity  of 
the  confederate  forces.  In  1862  he  became 
.\ssistant  Engineer  of  the  Pittsburg,  Cincin- 
nati. Chicago  &  St.  Louis  Ry.,  and  in  the  suc- 
ceeding year  was  promoted  to  be  Principal 
.\ssistant  Engineer.  In  1864  he  entered  the 
employ  of  the  Pennsylvania  R.  R.  as  .Assistant 
Engineer  for  the  Pittsburg  Division.  Three 
vears  later  he  became  Engineer  of  the  Phila- 
delphia &  Erie  Division.  In  1869  he  was 
placed  in  charge  of  the  construction  of  the 
\ltoona  Car  Shops  with  the  title  of  Assistant 
Engineer.  In  1870  he  was  appointed  Resident 
Engineer  of  the  Middle  Division ;  in  the  next 
vear  he  liecame  Chief  Engineer  and  Superin- 
tendent of  the  Lcwistown  Division.  He  be- 
came Superintendent  of  the  Bedford  Division 
in  1872  and  in  1874  he  became  Engineer  of 
Maintenance  of  Way  of  the  Pennsylvania 
R.  R.  He  remained  in  this  position  until 
1881.  when  he  was  made  Chief  Engineer  of 
tlie  Pennsvlvania  R,  R.  He  served  in  this 
position  until  March  1.  190(i,  when  having 
reached  tlie  age  limit  of  70  years,  he  retired 
on  a  pension.  To  enumerate  tlie  v.ork  done 
under  his  direction  would  be  like  giving  the 
construction  historv  of  the  Pennsvlvania  R.  R. 
for  the  past  40  years.  He.  himself,  considered 
the  building  of  the  Broad  Street  terminal  and 
station  in  Philadelphia,  as  having  been  his 
greatest  work.  The  improvements  in  and 
around  New  York  City,  consi.sting  of  the 
companv's  terminals  at  Jerscv  City  and  Green- 
ville the  rebuilding  of  the  Jersey  City  station 
four  times,  the  building  of  a  new  line  to  Bergen 
Hill,    the    track    elevation    through     Newark, 
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Eli/.abclh  and  New  Ur'-.nswick  and  the  .New- 
ark Bay  road  to  Greenville,  are  but  a  few  of 
the  great  pieces  of  work  that  were  done  '.mdcr 
his  direction.  He  was  a  tireless  worker,  and 
until  he  was  well  along  in  years  he  seldom 
took  a  vacation.  Once  President  K.il.iTts 
ordered  him  to  take  a  long  rest  and  -em  hiin 
to  Cresson.  A  few  days  later,  much  tn  the 
president's  surprise,  he  received  a  report  irom 
Brown  on  another  route  over  the  .Mleghanies. 
This  route  was  not  considered  at  the  time  but 
was  later  taken  up,  perfected  and  adopted. 
Mr.  Brown  had  a  great  belief  in  stone 
bridges  and  he  built  them  wherever  he  CMuld 
to  take  the  place  of  steel  stnictures.  He  l«iilt 
the  bridge  oyer  the  Susquehanna  River  wc-t 
of  Harrisbufg  which  is  one  of  the  larKesi 
stone  arch  bridges  in  the  world.  Few  engi- 
neers could  equal  him  as  a  bridge  builder 
and  that  fact  gives  point  to  the  loll.rwiiiK 
story:  One  time  he  was  introduced  tn  a 
clergyman,  as  the  greatest  bridge  biiiMer  in 
the  world.  The  clergyman  thinking  to  show 
the  futility  of  human  effort  >;aid  :  ".Mr.  Brown, 
could  you  construct  a  bridge  from  here  to 
eternity?"  Without  a  moment's  hcsitaiiini 
Mr.  Brown  replied:  "Yes,  if  you  will  furnish 
the  abutments." 


.■\    decision    of   much    in- 

The  8-Hour  Law"^""*^'    '"  '«^'^«  contractors 

was   rendered   last   week   in 

and   Levee        the   U.   .S.   Circuit  C"urt  at 

Contractors.  ^''^."'  (Jrl^'ans.  La  The  de- 
cision was  rendereil  in  the 
case  of  Herman  Garbish.  a 
levee  contractor,  who  was  indicted  by  the 
Federal  Grand  Jury  on  July  16,  190n,  on  the 
charge  of  having  violated  the  .Act  of  .Vug.  I. 
1892,  known  as  the  8-hour  law,  while  eimaged 
in  building  certain  public  levees  on  the  -tiank 
of  the  Mississippi  River  in  St.  James  Parish. 
La.  The  aitorncys  for  Mr.  Garbish  inicrp'i-ed 
a  general  demurrer  to  the  indictment  nii  the 
ground  that  it  did  not  set  forth  an  ■■iTcnse 
against  the  laws  of  the  United  States.  The 
ruling  of  the  court  in  sustaining  the  diiniirrcr 
and  discharging  the  defendant  was  in  jiart. 
as  follows:  "The  defendant  rests  In-  c.i-e 
on  the  proposition  that  the  building  ■■•  '  ■■  - 
on  the  Mississippi  River,  in  the  En 
trict  of  Ijiuisiana.  at  all  times  pi 
extraordinary  emergency,  and  hence  tliat  p.ir- 
ticular  work  is  exempted  from  the  operation 
of  the  law.  This  is  denied  by  the  governniciit 
and  the  indictment  contains  the  genera!  ..icr- 
mcnt  that  no  (jxtraordinary  emergen  ■  ' 

The   question    thus    squarely    prcseii' 
cisive  of  the  case,  if  defendant's  con: 
sustained.     The  building  of  levees   in   l.^Mii-i^ 
ana  has  at  all  times  presented  many  pr-ibliins 
It   is   absolutely   necessary,   not   only    for   the 
preservation    of   property   and    to   permit    the 
cultivation  of  the   land,  but  to  saf< . 
very    lives    of    the    inhabitants    as 
levees   should    be   built   on   the   bai 
Mississippi  River  in  this  locality:  tl 
has   always   been   usual   that   levee   v 
ceed  with  the  greatest  dispatch  and  the  in  .-rr 
of  the  day  has  never  been  restricted  to  ei;!ht 
hours.     In   the  nature  of  things,  it  is  impos- 
sible to  employ  an  unlimited  number  of  men 
or  teams  in  the  building  nf  levees,  as  no  mat- 
ter how  great  a  force  a  contractor  may  assem- 
ble  the    work   will    not   permit    of   crowding. 
It  is  necessary  that  levees  he  built  in  as  short 
a    time   as    possible,   in    order   that   they   may 
settle  as  much  as  they  can,  and  that  the  grass 
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may  become  well  rooted  upon  them  before 
they  are  called  upon  to  bear  the  strain  of  a 
high  river.  It  is  true  that  the  months  of 
August,  September,  October,  November  and 
December  are  the  most  favorable  for  levee 
building,  but  there  is  no  certainty  that  during 
any  part  of  these  months  the  river  will  main- 
tain a  low  stage.  When  the  river  is  bank  full 
necessarily  no  levee  can  be  built.  Statistics 
of  the  river's  height  at  New  Orleans  show  that 
during  the  past  twenty-five  years  the  river  has 
been  bank  full  on  nearly  every  day  of  the  year, 
and    these    statistics    may    well    apply    to    the 


locality  where  the  defendant  was  working. 
An  unprecedented  rain,  or  an  early  freeze, 
followed  by  a  thaw,  anywhere  in  the  valley 
of  the  Mississippi  River,  or  its  tributaries, 
might  unexpectedly  cause  the  river  to  rise 
in  New  Orleans.  No  one  can  foresee  or  an- 
ticipate the  acts  of  nature,  and  who  can  say 
that  a  few  days  more  time  in  which  it  might 
have  become  solidified  would  not  have  so  ma- 
terially added  to  the  levee  strength  as  to 
enalile  it  to  withstand  the  pressure  from  that 
which  it  might  signally  fail.  .\11  of  these  facts 
are  within   common   knowledge   of  the  people 


of  this  district,  and  in  connection  with  the 
specific  allegations  of  facts  in  the  indictment, 
overcome  the  mere  conclusions  of  the  pleader 
that  no  extraordinary  emergency  exists.  The 
case  presented  here  is  not  that  of  a  con- 
tractor trying  to  complete  his  job  on  schedule 
time,  nor  is  it  a  question  of  expediency,  or 
the  saving  of  expense.  In  my  opinion  the 
building  of  levees  on  the  banks  of  the  Missis- 
sippi River  in  the  Eastern  District  of  Louisi- 
ana presents  at  all  times  an  extraordinary 
emergency.  It  may  be  that  the  indictment  is 
otherwise  demurrable,  but  I  prefer  to  base  my 
decision  on  the  broad  ground  above  set  forth." 


RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Five  miles  of  the  projected  railway  extend- 
ing south  from  Brent  on  the  Mobile  &  Ohio 
R.  R.  have  been  completed,  and  contracts  liave 
been  let  for  eight  additional  miles  to  be  con- 
structed during  the  next  ten  months.  Sur- 
veys now  under  way  to  extend  the  line  through 
Marion  and  to  the  Tombigbee  River.  The  line 
will  open  up  extensive  timber  lands  owned  by 
the  promoters. 

Engineers  of  the  Louisville  &  Nashville  R. 
R,  have  completed  their  work  in  the  vicinity 
of  Hartselle.  It  is  understood  that  a  contract 
will  be  let  shortly  for  the  double  track  from 
Holmes  Gap  to  Flint.  J.  E.  Willoughby, 
Louisville,  Ky.,  is  Engineer  of  Construction 
L.  &  N.  R.  R. 

The  Selnia  Street  &  Suburban  Ry.  Co.  of 
Selma.  is  said  to  be  planning  to  have  work 
started  soon  on  the  extension  of  its  line  from 
the  northern  part  of  Selma  to  Sumraerfield, 
requiring  nine  miles  of  track. 

Capitalists  of  Birmingham,  who  are  interest- 
ed in  the  construction  of  the  proposed  railroad 
from  Selma  to  the  Birmingham  District,  have 
asked  the  Selma  promoters  for  a  copy  of  the 
maps  and  surveys  made  some  years  ago  in 
order  that  they  may  consider  extendino  finan- 
cial aid  for  the  projected  work.  Tho  secretary 
of  the  Selma.  .Ma.  Commercial  Club  and 
George  Hunting  Clarke,  Birmingham,  Ala.,  are 
interested. 

Henry  McLaughlin,  Pensacola,  Fla..  has 
been  awarded  the  contract  for  constructing  the 
first  section  of  the  projected  line  of  the  Pen- 
sacola &  Southwestern  R.  R.,  recently  organ- 
ized to  build  from  Pensacola,  Fla.,  to  Point 
Clear.  The  contract  covers  the  section  from 
.Vlillview  to  Lillian,  Ala.,  and  includes  a  4,00tl- 
fl.  bridge  over  Perdido  Bay.  Work  is  to  be 
started  this  month  and  the  section  completed 
in  four  months.  Col,  Charles  Barclay.  Bay 
Minette,  Ala.,  is  President. 

Arkansas  Notes. 

TROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Location  surveys  have  been  started  from 
Harrison  for  the  projected  line  of  the  Fort 
Smith,  St.  Louis  &  Chicago  R.  R.  The  first 
■section  to  be  surveyed  will  be  from  Harrison 
to  Fort  Smith.  Engineering  offices  have  been 
opened  at  Harrison  by  Col.  L.  S.  Powers,  the 
promoter  of  the  road. 

The  McCrory  Transportation  Co.  of  Mc- 
Crory,  Ark.,  has  completed  final  surveys  for 
its  railroad  between  Woodruff  and  Jackson 
counties. 

A  meeting  of  the  Busch  Interests  was  re- 
cently held  at  St.  Louis  to  consider  the  propo- 
sition of  constructing  a  railroad  through  the 
Ozark  region  of  Southern  Missouri  and  north- 
ern .Arkansas.  A.  .\.  Busch,  St.  Louis,  Mo., 
chairman  of  the  Board  of  Directors  of  the 
Manufacturers  Ry.,  is  interested. 

The  Gulf  &  Magnolia  Northern  R.  R.  has 
completed  surveys  and  has  received  the 
capital  for  the  construction  of  its  projected 
line.  We  are  advised  that  construction  con- 
tract will  be  let  sometime  between  July  and 
September.  The  projected  length  of  this  line 
is  12.5  miles, and  the  ro'ite  is  from  Junction 
City,    Ark.,    via    Magnolia    and    Hope    to    the 


Oklahoma  State  Line  near  De  Queen  on  the 
Kansas  City  Southern.  Henry  Nunun,  Gur- 
don.  .Ark.,  is  chief  engineer  and  S.  Q.  Servier, 
Hope,   Ark.,   is   president. 

Engineers  of  the  Arkansas,  Louisiana  & 
Gulf  Railway  are  now  working  toward  Pine 
Blufl^  from  Hazen  on  the  survey  for  the  pro- 
jected extension.  About  $.3.5,(100  has  already 
been  expended  for  land  alor.g  the  proposed 
route.  J.  M.  Parker,  Flambnrg,  .Ark.,  is  Gen- 
eral Manager. 

California  Notes. 

TROM    C3RRESP0NDENTS    AND   OTHER    SOURCES. 

Ti.e  Mutual  Home  Building  Co.,  of  Los 
.f^ngeles,  is  to  construct  an  electric  railway  to 
the  top  of  Monticello  Hills  in  the  northeast 
corner  of  the  original  city  of  Los  Angeles,  to 
serve  a  new  subdivision  which  the  company 
is  to  develop. 

The  confract  for  the  first  of  the  shops  to  be 
erected  at  Sacramento  for  the  Western  Pacific 
R.  R.  has  been  let  to  the  Ransome  Concrete 
Co.,  San  Francisco.  The  building  will  be  138 
ft.  wide  and  221^2  ft.  long  and  will  be  used 
as  machine  shop,  tool  shop  and  air-brake  shop. 
Excavation  has  been  started.  The  shop  site 
given  by  the  city  is  4.000  by  1,000  ft.  m  size 
and  contracts  for  the  rest  of  the  building  are 
to  be  let  as  fast  as  plans  are  completed. 

The  last  of  the  tracklaying  on  the  F^ullerton 
cutoff  has  been  completed  at  the  yard  tracks 
of  Richfield,  Cal.,  and  FuUerton.  There  re- 
mains now  but  the  ballasting  of  the  tracks  to 
be  done  to  finish  up  the  work  and  it  is  now 
a  matter  of  but  a  very  short  time  before  the 
ei-tire  operations  will  be  completed. 

The  City  Council  of  Oakland  are  giving 
favorable  consideration  to  the  application  ot 
the  Central  Pacific  Ry.,  a  subsidiary  corpora- 
tion of  the  Southern  Pacific,  for  a  franchise 
to  run  an  electrolized  extension  from  its  pres- 
ent Melrose  terminus  to  Stanley  Road  in  Elm- 
liurst. 

The  Nevada-California-Oregon  Ry.  has 
awarded  a  contract  to  the  Hall  Construction 
Co.,  Los  Angeles,  for  the  construction  of  10 
miles  of  road  up  Pit  River  Canyon. 

Colorado  Notes. 

FROM    CORRESPONDENTS    AND    OTHER    SOURCES. 

The  Citv  Council  of  Greeley  has  granted  a 
franchise  to  the  Greeley  Street  Car  Company 
to  run  on  8th  Ave.  from  11th  to  3rd  St.,  and 
from  14th   St.  through  to  Island  Grove   Park. 

The  Denver  &  Gulf  Ry.  Co.  has  work  well 
under  way  on  the  proposed  line  and  grading  is 
progressing  about  as  rapidly  as  the  committee 
can  secure  right  of  way.  \  preliminary  line 
has  been  run  into  Denver,  cutting  the  dis- 
tance between  that  city  and  Lamar,  Colo.,  to 
l."i.")  miles. 

The  Manitcu  &  Pikes  Peak  Ry.  Co.,  control- 
ling the  line  up  Pike's  Peak,  built  by  the  late 
Z.  ■  G.  Simmons,  of  Kenosha,  Wis.,  has  been 
reorganized  and  the  officers  of  the  same  are 
as  follows :  C.  W.  Sells,  Manitou,  Colo., 
President;  Z.  G.  Simmons,  Jr.,  Vice  President 
and  Treasurer,  Kenosha,  Wis.;  A.  H.  Lance, 
Secretary,  Kenosha,  Wis.;  H.  S.  Hold,  Assist- 
ant Secretary  and  .\uditor. 

Bids  were  opened  at  Denver  on  June  20  by 
the  Denver  &  Rio  Grande  and  the  Colorado  & 
Southern   for  constructing  a  double  track  line 


between  Pueblo  and  Walsenburg,  a  distance  of 
'>2  miles.  On  July  1  tlie  grading  contract  was 
let  to  the  Utah  Construction  Co.  of  Ogden, 
Utah.  The  contract  amounts  to  about  $4,000,- 
(100,   it  is  said. 

Charles  Fuller,  Cripple  Creek,  at  present  in 
charge  of  driving  the  Roosevelt  drainage  tun- 
nel, is  said  to  have  been  awarded  a  contract 
for  the  completion  of  the  Vi'dler  tunnel 
through  Argentine  pass  for  the  Montezuma  & 
Western  R.  R.  Co.,  which  will  use  it  for  rail- 
road purposes.  The  contract  is  said  to  call  for 
the  boring  of  3(10  ft.  of  tunnel  per  month. 

Georgia  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

A  party  consisting  of  Colonel  J.  A.  Finch, 
pardon  attorney  in  the  department  of  justice 
in  Washington,  D.  C,  Congressman  William 
E.  Cox,  of  DuBois  County,  Indiana,  and  Al- 
bert Fenn,  will  sometime  this  month  make  a 
trip  through  the  counties  north  of  Hall,  in- 
cluding Lumpkin,  White,  Habersham,  Dawson, 
Rabun,  Towns  and  Union,  with  a  view  to  look- 
ing over  timber  lands  and  the  possible  con- 
struction of  a  railroad  north  from  Gainesville 
to  either  Blue  Ridge,  Ga.,  or  Murnhy,  N.  C. 

William  J.  Oliver,  Knoxville,  Tenn.,  who  re- 
cently purchased  the  Savannah,  Augusta  & 
Northern  R.  R.  at  court  sale,  is  reported  to 
have  made  arrangements  in  the  east  whereby 
the  road  is  to  be  extended.  It  is  reported  that 
Mr.  Oliver  has  made  a  sale  of  the  property  to 
other  railroad  interests  and  that  the  Knox- 
ville, Sevierville  &  Eastern  R.  R.  may  be  ex- 
tended toward  the  Atlantic  coast,  as  one  of 
the  results  of  the  consummation  of  the  new 
plans  for  the  S.,  A.  &  N.  The  Savannah, 
Augusta  &  Northern  R.  R.  ^s  25  miles  long 
and  was  built  by  Mr.  Oliver  under  contract, 
from  Savannah  to  a  point  near  Augusta.  It  is 
now  stated  that  it  is  to  be  completed  into 
.Augusta  and  probably  on  to  Athens,  Ga., 
which  is  in  a  direct  line  from  Augusta  to 
Knoxville. 

Idaho  Notes. 

FROM    CORRESPONDENTS   .\ND   OTHER    SOURCES. 

We  are  advised  that  the  Pacific  &  Idaho 
Northern  Ry.  has  completed  surveys  and  has 
secured  the  capital  for  the  construction  of  a 
1.5-mile  extension  from  Evergreen,  Idaho  to 
New  Meadows.  Construction  contracts  are  to 
be  let  at  once.  Lee  Highley,  Weiser,  Idaho,  is 
Chief  Engineer,  and  E.  M.  Heigho,  Weiser, 
Idaho,  is  President  and  General  Manager. 

Illinois  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Funds  for  preliminary  work  are  being  raised 
for  the  projected  interurban  line  from  Prince- 
ton to  Mendota  via  Dover  and  La  Moille.  .Ar- 
rangements are  said  to  have  been  made  with 
engineers  to  make  the  necessary  investigations 
as  to  the  feasibility  of  the  line.  L.  J.  Ken- 
dall, La  Moille,  and  A.  R.  Unholz,  Princeton. 
are  interested. 

The  city  council  of  Pana  has  granted  the 
Decatur-Pana  interurban  a  franchise  for  the 
electric  road  through  the  streets  of  the  city. 

Promotion  work  is  well  under  way  for  the 
Galesburg,  LaSalle  S:  Kankakee  Ry.,  and  much 
right  of  way  has  already  been  secured.  .As 
proposed  gasoline  motor  cars  w'ill  be  operated 
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for  the  passenger  service  and  the  freight  will 
be  handled  by  steam.  J.  VV.  Scott,  LaSalle  St., 
Streator,  111.,  is  president. 

The  Chicago,  Wheaton  &  Western  R.  R.  has 
been  granted  a  franchise  in  St.  Charles.  The 
company  was  granted  the  right  to  operate 
single  or  double  tracks  in  St.  Charles  for  reg- 
ular Aurora,  Elgin  trolley  service  as  well  as 
St.  Charles-Chicago  third  rail  car  service.  At- 
torney Henry  C.  Wood,  Wheaton,  is  president. 
The  line  will  be  a  feeder  for  the  Aurora,  Elgin 
&  Chicago  Ry. 

The  Kankakee  &  Urbana  Electric  Ry.  Co. 
lias  secured  most  of  the  right-of-way  for  its 
projected  line.  The  route  of  the  road,  which  has 
been  proposed  for  some  time  runs  from  Urbana 
to  Philo,  thence  to  Hindsboro,  X'illa  Grove,  Ca- 
margo  and  Charleston.  At  Charleston  it  is 
olanned  to  connect  with  a  road  now  being 
constructed  between  that  city  and  Casey  and 
between  Casey  and  Oblong.  Ten  miles  of  this 
road  is  in  operation.  George  M.  Bennett,  Ur- 
bana, is  vice  president. 

The  Waukegan,  Rockford  &  Elgin  Traction 
Co.,  a  new  company,  in  connection  with  its 
other  plans  proposes  an  electric  railroad  from 
Palatine,  Cook  County,  to  Lake  Zurich,  and 
thence  to  Wauconda  in  the  immediate  future, 
and  ultimately  to  Velo,  Pistakee  Lake  and  Fox 
Lake.  As  soon  as  $100,000  stock  subscription 
is  secured,  it  is  said,  that  construction  work 
will  be  taken  up.  R.  D.  Wynn,  Waukegan,  111., 
is  president. 

The  Alton  &  Southern  Ry.  Co.  has  filed  its 
articles  of  incorporation  in  county  recorder's 
office  in  Belleville.  The  company  has  a  capital 
stock  of  $10,000  and  proposes  to  build  an  outer 
belt  line  from  Alton  to  East  St.  Louis.  The 
stockholders  are :  A.  V.  Davis,  R.  B.  Mellon, 
C.  M.  Hall,  C.  S.  Fox,  Gilbert  McCullach, 
Charles  Souder  and  W.  H.   Hebenstreit. 

The  East  St.  Louis,  Columbia  &  Waterloo 
R.  R.  Co.,  a  new  concern,  has  filed  notice  at 
East  St.  Louis  of  the  increase  of  its  capital 
stock  from  $10,000  to  $1,000,000. 

The  improvement  of  the  Elgin,  Joliet  & 
Eastern  R.  R.  yards  at  Joliet,  III,  now  under 
way,  will,  it  is  said,  entail  an  expense  of  about 
$1,000,000.  The  trackage  will  be  increased  and 
steel  and  wood  car  shops  built. 

According  to  an  announcement  made  by  P. 
F.  McManus,  Joliet,  111.,  Superintendent  Elgin, 
Joliet  &  Eastern  R.  R.,  upon  the  completion 
of  the  extensive  improvements  now  under 
way  at  Joliet,  the  matter  of  constructing  an- 
other double  track  line  to  Gary,  Ind.,  will  be 
taken  up,  making  a  total  of  four  tracks  be- 
tween Joliet  and  that  city. 

Advices  from  Monmouth.  111.,  state  that  the 
Rock  Island-Alexis  Ry.  Co.,  the  subsidiary 
company  of  the  Rock  Island  Southern  Ry., 
mentioned  in  our  last  issue,  is  about  ready  to 
close  the  contract  for  the  construction  of  the 
line  to  Alexis.  Monmouth  has  already  sub- 
scribed $13,000  for  the  purpose  and  Alexis  is 
securing  the  necessary  amount. 

The  Chicago  &  Nortliwestern  Ry..  has  com- 
menced work  on  the  reballasting  of  the  main 
line  tracks  between  Sterling  and  Clinton. 
Roadmaster  C.  H.  Bowen  of  Sterling,  111.,  will 
have  charge  of  the  work,  which  will  take  sev- 
eral months.  Tearing  out  the  old  gravel  bal- 
last, which  will  be  replaced  with  crushed  white 
limestone,  has  been  started.  Several  train 
loads  of  the  stone  were  shipped  in  from  the 
quarries  at  Cedar  Rapids,  Iowa,  and  dumped 
along  the  right  of  way.  Several  stone  trains 
now  in  use  at  Nelson  will  soon  be  taken  to 
the  Iowa  city  to  carry  stone  to  the  new  work. 

Indiana  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

According  to  a  reported  announcement  of 
E.  Q.  Lockyear,  Evansville,  Secretary  of  the 
Evansville,  Mt.  Carmel  &  Olney  Electric  Ry. 
Co.,  construction  work  on  tlie  projected  inter- 
urban  line  will  be  started  thrs  summer.  J.  J. 
Burns,  Isabella  Bldg.,  Chicago,  111,  and  M.  A. 
Peoples,   Chicago,   are  to   build   the  line. 

The  necessary  capital  for  tlie  construction 
of  the  Madison-Scottsburg  Interurban  line, 
the  continuation  of  the  Southern  Indiana 
Traction  Co.'s  road  has  been  secured  and  it 
is  thought  the  line  will  be  in  operation  by 
Jan.  1.  A  large  power  house  will  be  erected 
at    Madison,   and   this,   w-ith   the    one   now    in 


operation  at  Seymour,  will  furnish  power  for 
the  entire  line.    J.  E.  Greclev,  Louisville.  Ky.. 

IS  President. 

The  Chicago,  South  Bend  &  Lake '  Shore 
Ry.,  South  Bend,  is  considering  making  an 
extension  from  South  Bend  to  Elkhart  Kala- 
mazoo and  Toledo,  it  is  said.  The  c.impany 
will  take  up  the  Bucklin  lines  now  in  opera- 
tion east  of  Elkhart  and  also  the  old  Elkhart 
&  Western,  which  connects  Elkhart  with 
Mishawaka. 

It  is  expected  that  the  Indianapolis  &  Cin- 
cinnati Traction  Co.,  which  has  been  in  the 
hands  of  a  receiver  for  the  past  four  years, 
will  be  sold  to  a  new  company  which  will  con- 
struct an  extension  from  Connersville  to  Ham- 
ilton. C.  L.  Henry,  Indianapolis,  is  the  re- 
ceiver. 

The  Indianaoolis.  New  Castle  Kr  Toledo 
Electric  Ry.  Co.,  New  Castle,  which  has  re- 
cently placed  a  line  in  operation  between  In- 
dianapolis and  New  Castle,  will  start  con- 
struction work  this  fall  on  a  branch  line  from 
the  latter  place  to  Muiicie. 

The  City  Council  of  New  Albany  has  grant- 
ed the  Louisville  &  Southern  Indiana  Traction 
Co.,  New  Albany,  a  franchise  to  extend  its 
tracks  to  the  proposed  new  fairgrounds  near 
New  Albany.  It  is  probable  that  a  line  will  be 
built  from  New  Albany  to  French  Lick 
Springs. 

The  Commissioners  of  Allen  County  have 
granted  the  Fort  Wayne  &  Winona  traction 
line,  projected  by  J.  A.  Barry,  a  franchise 
through  this  county.  A  bond  of  $2,00iJ  will  be 
giv^  for  the  completion  of  the  work  in  l'Jl\>. 

Work  is  progressing  rapidly  on  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Ry.  (Big 
Four  branch  from  Evansville  to  Mt.  Carmel. 
A  large  bridge  will  be  included  in  the  con- 
struction work,  spanning  the  Wabash  River. 
The  structure  will  be  of  steel  resting  on  con- 
crete foundations  and  will  consist  of  seven 
spans  and  will  be  1,150  ft.  in  length.  Very 
little  difficulty  has  been  experienced  by  the 
company  in  securing  right  of  way  for  the 
road  and  it  is  expected  that  work  will  be 
pushed  through  to  completion.  Walsh  Con- 
struction Co.  has  the  contract  for  construct- 
ing the  line  while  Hollerback  &  May  of  Evans- 
ville, Ind.,  are  building  the  bridge. 

The  Baltimore  &  Ohio  R.  R.  is  said  to  be 
planning  large  improvements  in  the  vicinity  of 
Chicago.  These  are  said  to  include  the  aban- 
donment of  the  old  right-of-way  from  Gary 
to  Chicago,  the  removal  of  the  South  Chi- 
cago yards  and  shops  to  Gary  and  the  cutting 
off  of  30  miles  between  Gary  and  Chicago. 
The  B.  &  O.  recently  acquired  the  Chicago  & 
Calumet  Terminal  Ry.  and  it  intends  to  use  its 
tracks  into  Chicago. 

Iowa  Notes. 

FROM    CORRESPONDENTS    AND  OTHER   SOURCES. 

The  Fort  Dodge,  Des  Moines  &  Southern 
Ry.,  Boone,  la.,  is  said  to  be  planning  to  build 
a  connecting  line  along  First  avenue  south 
from  1-jth  to  lc<th  street  at  Fort  Uodge  to  be 
used  for  the  operation  of  the  city  street  cars. 

Resurveys  have  been  made  of  a  portion  of 
the  proposed  route  of  the  Iowa  City-Ottumwa 
interurban  line.  The  deviation  commences 
near  Frytown  and  the  old  survey  was  met  just 
beyond  Wellman.  The  rcsurvey  was  made  by 
F.   C.  Young  of   Iowa  City. 

The  Charles  City  Western  Ry.  of  Charles 
City,  which  has  grading  work  under  way  on 
its  line  from  that  city,  has  increased  the  con- 
struction force  by  the  addition  of  7n  Greeks. 

Grading  work  on  the  Waterloo,  Cedar  Falls 
&  Northern  Ry.  to  Waverly  is  well  along  and 
the  work  will  be  completed  to  the  city  limits 
of  Waverly  within  three  months.  The  cut  at 
the  old  Buesing  place  two  miles  cJst  of  the 
city  has  been  finished  and  20  men  and  30 
mules  are  now  working  on  the  cut  in  the 
Goodspeed  Hill.  Harrington  Bros,  have  the 
contract. 

It  is  believed  at  Fort  Dodge.  la.,  that 
the  Chicago  &  Northwestern  is  running  sur- 
veys for  the  construction  of  a  line  from  some 
point  on  the  main  line,  probably  at  Ogden,  to 
Fort   Dodge. 

Bonds  amounting  to  §1,000.000  have  been  is- 
sued bv  the  Muscatine  North  &  South  Ry.  Co. 
to   provide   funds   for   the  construction   of   an 


extension  of  the  line  from  EIrick  Junction  to 
Burlington,  la 

\\e  arc  advised  that  the  Iowa  City  Electric 
Kaii\va\  Co  organired  rectntly,  has  received 
ihi-  capital  for  the  construction  of  '.iM  niile% 
of  street  railw.-iy  in  Iowa  City,  la.,  and  v^iH 
let  construction  contracts  in  the  inini. 
future.  J.  O.  Schulzc,  Iowa  Citv.  is  1 
dent. 

Kentucky  Notes. 

FRO.M    CORItESPON DENTS    AND  OTHEK    SOUKCKS. 

The  Louisville  Ry.  Co..  Louisville,  is    ■. 
ing  on  details   for  constructing  new  car 

at  Louisville  to  give  East  and  South  Lou;  

a  direct  trolley  service  with   West   Louisville 
and   Parkland. 

Engineers  believed  to  be  in  the  emplov  of 
the  Chicago,  Burlington  &  yuincy  k).  have 
completed  two  surveys  across  McCracken 
Cuunty.  Ihe  Burlington  is  now  constructing  a 
line  from  Htrrin,  111.,  to  Metropolis.  111.,  and 
it  is  thought  that  the  surveys  were  made  for 
an  extension  of  this  line  to  Paducah,  where  a 
connection  would  be  made  with  the  Nashville, 
Chattanooga  &  St.  Louis  R.  R. 

Liinghom  &  Waiigh,  Hrcnt.  Ky.,  have  a 
contract  for  a  1,100.000  cu.  yd.  job  on  the 
Chesapeake  &  Ohio  Ry..  at  Brent.  Ky.  They 
are    now    working    their   70-ton    shovels,   anil 

could    use    loc.'M..» ngineers    and    shorcl 

crews. 

Kansas  Notes. 

FROM    CORRESPONDENTS    AND  OTHEK   SOURCES. 

The  Union  Pacific  Ry.  has  purchased  'S'/j 
acres  of  land  between  16th  and  18th  sts.,  at 
Kansas  City,  to  be  used  in  connection  with 
the  enlargement  of  its  terminal  in  that  city. 

Work  has  been  started  on  the  .\cw  Rock 
Island  yards  at  Wichita,  Kan.,  and  material 
for  the  improvements  is  now  on  hand.  The 
work,  which  will  cost  about  $-.'W,000.  includes 
the  construction  of  V>  tracks,  round  house, 
power  plant,  water  tank,  coal  chutes  and  cin- 
der pits,  .^  gang  of  about  100  Me.xicans  arc 
on  the  job. 

According  to  reports  from  Garden  City. 
Kan.,  the  prospects  for  the  construction  of 
the  Garden  City,  Gulf  &  Northern  Ry  ,  are.  at 
the  present  time  very  bright.  B.  .\I.  .\lcCue. 
promoter  of  the  project,  has  been  busy  for  the 
past  few  weeks  making  arrangements  for 
financing  the  road. 

The  outfit  of  Amis  &  Dean,  Grading  Con- 
tractors, who  have  a  contract  for  grading  on 
the  Santa  Fe,  have  shipped  their  outfit  to 
Lawrence,  Kan.  The  stretch  of  track  to  be 
rebuilt  commences  about  a  mile  west  of  Law- 
rence, where  the  Santa  Fe  has  had  so  much 
trouble  in  flood  times.  The  track  will  be 
moved  a  considerable  distance  from  the  river 
to  an  entirely  new  richt  of  way,  and  will  be 
elevated  about  four  feet.  The  present  curves 
will  also  be  eliminated  as  far  as  possible.  1; 
is  thought  that  it '  will  require  alniui  lu' 
months  to  complete  the  job. 

The  Wichita  Terminal  Association,  of  Wi- 
chita, composed  of  the  Missouri  Pacific,  the 
Santa  Fe,  the  Rock  Island  and  Frisco  rail- 
ways is  considering  building  a  terminal  ware- 
house near  2l5t  St.,  Wichita.  The  warehouse 
will  be  about  300  ft.  long,  -10  ft.  wide,  one 
story  and  will  cost  about  $7.5.0<W. 

SurCeys  for  the  projected  line  of  the  Okla- 
homa &  Kansas  Ry.  have  been  complete'!     "i 
the  engineers  are  now  working  on   thi 
and  estimates.    We  are  advised  that  it  v, 
some  little  time,  however,  before  contracts  arc 
let.    The  company  projects  a  line  to  connect 
Columbus    and    Galena.     Kan.,     with     T 
Springs,    Kan.      It    will    then     extend     - 
through  Sunnv  Side,  Lincolnville  at-'   ' ' 
ville.  Okla..  to  .Miami,  Okla.    The    , 
mer  Co.,  Kansas  City,  Mo.,  are  the  ■    ., 

The  Metropolitan  Street  Ry.  Co.  01  K: 
City,   Mo.,  has  accepted  the   franchise  n 
ing  it  to  extend  the  Quindnr"   !;■  ul.  v.ird  i:i  ■ 
west   from  its  present  term::  m-  ..t    l-iii   St.  111 
Kansas    City,    Kan.     The    line   is   to  go    west 
to  '22nd  St.,  thence  north  to  Brown  .\\c. 

Louisiana  Notes. 

FROM    CORRESPONDENTS    AND  OTHER    SOURCES. 

The  Louisville  &  Nashville  R.  R.  has  nego- 
tiations under  way  by  which  it  will  o!>taiii  con- 
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trol  and  practical  ownership  of  the  St.  Louis 
Southwestern  Railway  Company,  known  as  the 
Cotton  Belt  route.  By  the  acquisition  the 
Louisville  &  Nashville  will  gain  a  short  route . 
to  the  West  and  Southwest  through  Memphis 
and  St.  Louis. 

Michigan  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  promoters  of  the  Battle  Creek,  Cold- 
water  &  Southern  Electric  Ry.  Co.,  have  asked 
the  State  Railroad  Commission  at  Lansing  for 
permission  to  issue  bonds  to  the  value  of 
$450,000  as  first  mortgage,  $420,000  of  which 
amount  have  already  been  contracted  for  and 
sold  at  par.  Several  years  ago  the  Pennsyl- 
vania lines  graded  the  proposed  road  from 
Battle  Creek  to  Coldwater  and  abandoned  the 
project.  It  now  looks  as  though  the  line  was 
to  be  completed. 

Surveys  have  been  made  and  construction 
work  may  be  started  soon  on  a  projected  in- 
terurban  line  from  South  Bend,  Ind.,  to  Kala- 
mazoo, Mich.,  via  Sister  Lakes,  Dowagiac, 
Decatur,  Paw  Paw  and  Mattewan.  It  is  re- 
ported that  the  capital  for  building  the  line 
will  be  furnished  by  Chas.  M.  Murdock.  Ed- 
ward G.  Folsom,  Logansport,  Ind.,  is  inter- 
ested. 

Work  is  well  along  on  a  12-mile  interurban 
line  which  is  being  built  to  Lansing.  Eugene 
Pennebaker,  Cairo,  111.,  is  engineer  in  charge 
of  construction. 

The  Northern  Construction  Co.,  Lansing, 
has  commenced  work  double  tracking  the 
Michigan  United  Ry.'s  line  on  Washington 
street.  Lansing.  The  work  will  extend  from 
Ottawa  street  to  the  bridge  and  will  be  com- 
pleted in  two  months. 

The  Hart  Cedar  &  Lumber  Co.,  of  Hart, 
and  W.  R.  Roach  &  Co.,  are  to  build  a  stand- 
ard gage  railroad  from  Hart  in  a  southeasterly 
direction,  terminating  in  the  township  of  El- 
bridge.  The  road  will  probably  be  extended 
over  an  old  grade  for  part  of  the  way. 

Right  of  Way  Agent  E.  W.  MacPherran,  of 
the  Duluth,  Southt  Shore  &  Atlantic  Ry.  Co., 
is  at  present  in  Marquette,  Mich.,  making  ar- 
rangements for  the  vacation  of  the  right  of 
wav  through  that  city. 

the  Detroit,  Bay  City  &  Western  R.  R.  Co. 
has  secured  right  of  way  along  First  St.  at 
Bay  City,  for  its  projected  line. 

The  Grand  Rapids  &  Indiana  Ry.  has  pe- 
titioned the  City  Council  of  Muskegon  for 
right  of  way  for  a  spur  track.  The  proposed 
spur  would  cross  the  tracks  of  the  Pere  Mar- 
quette at  two  places  requiring  two  interlocking 
plants  costing  about  $30,000  each.  E.  H. 
Barnes,  Grand  Rapids,  is  Chief  Engineer. 

Minnesota  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  work  of  double  tracking  the  final  87 
miles  of  the  Chicago,  Milwaukee  &  St.  Paul 
R.  R.,  between  St.  Paul  and  Chicago,  is  now 
over  70  per  cent  completed  and  it  is  expected 
that  all  of  the  work  will  be  finished  by  Septem- 
ber. One  of  the  most  interesting  features  of 
the  improvements  under  way  is  the  reconstruc- 
tion of  the  tunnel  at  Tunnel  City,  Wis.  This 
tunnel  has  been  abandoned  since  1876,  when 
the  new  tunnel,  which  parallels  it  about  40  feet 
distant,  was  opened.  The  old  tunnel  was 
built  in  185G  and  is  1,330  ft.  long.  J^'or  30 
years  the  old  tunnel  has  lain  idle  and  is  in- 
bad  shape.  It  is  being  clenred  of  the  debris 
that  has  fallen,  the  iloor  lowered  about  25 
ft.  and  new  arches  and  walls  of  concrete  built. 
The  intention  is  to  use  the  old  tunnel  for  east- 
bound  trains  and  the  other  tunnel  for  west- 
bound trains.  Mcintosh  Bros.,  Milwaukee, 
Wis.,  have  the  contract  for  this  portion  of 
the  work. 

Surveyors  of  the  Chicago.  Milwaukee  &  St. 
Paul,  who  are  running  lines  for  the  proposed 
extension  of  the  line  from  Hutchinson 
through  Litchfield,  Minn.,  are  now  in  the  west- 
ern part  of  Stearns  County,  in  the  vicinity  of 
Paynesville.  It  is  believed  that  the  survey  will 
be  made  to  Warroad  and  from  there  to  Win- 
nijjeg,  Man.  W.  B.  Swartout  has  charge  of 
the  surveys. 

According  to  advices  from  Sparta,  Minn., 
the  recently  organized  railroad  company  to 
construct  a  railroad   from  Ontaria  to  Wilton, 


in  Monroe  County,  has  been  incorporated  and 
has  preliminary  work  well  under  way.  Finan- 
cial support  has  been  obtained  and  A.  E.  Rau, 
Engineer   in   Charge,   is   at   work  on  the   sur- 

Engineers  of  the  Winnipeg,  Sioux  Falls  & 
Southern  Ry..  have  gone  over  the  route  of  the 
Brookings  &  Sioux  Falls  Ry.  to  a  point  a  short 
distance  west  of  Pipestone,  Minn.,  prepara- 
tory to  making  a  report  looking  toward  the 
purchase  of  the  right  of  way.  The  proposed 
road  is  a  north  and  south  trunk  line  and  the 
survey  is  practically  complete  between  Fargo 
and  Sioux  City.  It  will  pass  through  Water- 
town,  Brookings  and  Egan,  S.  D.,  going  direct- 
ly south  from  the  latter  place  to  Sioux  Falls 
and  Sioux  City.  From  Kansas  City  the  line, 
it  is  said,  will  be  built  through  to  the  gulf. 

Duluth  and  the  Ranges. 

BY  PETER  E.   ME.iiGHER. 

G.  A.  Jones  and  F.  R.  Jones  of  Jones 
Brothers,  Railroad  Contractors,  spent  a  couple 
of  days  with  us  here  recently.  They  were  up 
looking  at  their  work  at  the  Crosby  mine,  and 
are  well  pleased  with  the  progress  they  are 
making.  Their  contracts  in  the  east  are  in 
very  good  shape. 

P.  G.  Pastoret,  of  the  Pastoret-Lawrence 
Company,  was  a  caller  here  this  week.  They 
have  four  or  five  large  sewer  contracts  under 
way  at  the  present  time,  are  using  machines  on 
all  of  them,  and  are  rushing  them  to  comple- 
tion as  fast  as  possible. 

Andrew  Perrin  of  Carl  Hall  &  Company, 
was  a  visitor  recently.  They  are  in  the  m^ket 
for  some  new  work. 

George  Slater,  representing  the  Illinois  Steel 
Company,  spent  a  couple  of  days  with  us  here 
recently. 

C.  J.  A.  Morris,  of  Morris  &  Shepard,  Gen- 
eral Contractors,  came  in  from  his  work  in 
North  Dakota  and  spent  a  day  here  looking 
over  his  large  dock  contract.  He  reported  ev- 
erything in  very  fine  condition. 

We  were  agreeably  surprised  the  other  day 
to  receive  a  letter  from  our  old  friend  John 
A.  Buchanan,  better  known  as  "Buck,"  for- 
merly General  Manager  of  the  Pittsburg  Tu- 
bular Steel  Whiffletree  Company.  In  his  let- 
ter he  advised  us  that  this  firm  had  gone  out 
of  existence,  and  has  been  succeeded  by  the 
Standard  Whiffletree  and  Forging  Company, 
Pittsburg,  Pa.,  and  that  he  had  been  appointed 
Manager  of  this  concern,  that  they  would  con- 
tinue to  manufacture  articles  got  out  by  the 
old  firm  as  well  as  very  many  new  ones.  That 
they  would  be  in  shape  to  deliver  goods  by  the 
first  of  July,  and  would  be  glad  to  hear  from 
all  old  friends,  and  were  very  willing  to  make 
new  ones.  Tliis  ofiice  wishes  Mr.  Buchanan  all 
kinds  of  luck  in  his  new  venture 

Will  Phillips,  representing  the  Taylor  Iron 
&  Steel  Company,  Highbridge,  New  Jersey, 
spent  a  few  days  with  us  here  recently.  He 
reported  business  in  his  line  very  good. 

J.  T.  Morris,  representing  MacArthur 
Brothers  Company,  Chicago,  spent  a  day  here 
last  week.  He  was  up  here  looking  over  their 
work.  They  have  two  large  stripping  contracts 
on  the  Iron  Range,  and  are  working  night  and 
day  shifts  on  the  same. 

Dale  &  Bumgardner,  railroad  contractors, 
are  working  three  shovels  on  the  Soo  Line, 
and  two  shovels  on  the  Northern  Pacific  Rail- 
way at  the  present  time.  They  report  their 
work  in  very  satisfactory  con<lition. 

At  the  time  of  writing  this  letter  there  are 
quite  a  few  rumors  in  the  air  as  to  who  were 
the  successful  bidders  on  the  extension  of  the 
Duluth,  Winnipeg  &  Pacific  Railway  from 
Virginia  to  Duluth.  The  contract,  amounting 
to  eighty-seven  miles,  was  to  be  let  on  the 
twentieth  of  June.  There  were  nine  or  ten 
bidders  on  this  work,  but  so  far  no  definite 
statement  as  to  who  secured  the  contract  has 
lieen  announced.  There  is  going  to  be  a  lot  of 
good  work  on  this  line  for  sub-contractors, 
and  this  office  is  in  a  good  position  to  supply 
subs  with  work  whenever  it  is  definitely  set- 
tled. 

.Any  contractors  interested  in  the  subject  of 
new  work,  by  addressing  Peter  E.  Meagher. 
409  West  Michigan  Street.  Duluth,  Minn.,  will 
receive  full  information.  Will  be  glad  at  any 
time  to  answer  any  correspondence  relating  to 


business  in  general  in  this  section  of  the  coun- 
try. 

The  labor  situation  at  the  Head  of  the 
Lakes  at  the  present  time  is  in  a  very  good 
condition.  There  is  quite  a  bit  of  work  and 
also  quite  a  few  laborers.  The  wages  have  not 
gone  up  any,  and  are  the  same  as  they  were 
thirty  days  ago. 

Missouri  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Grading  work  has  been  started  on  the  inter- 
urban line  from  St.  Joseph  to  Savannah,  con- 
tract for  which  was  let  some  time  ago  to  the 
J.  H.  Flick  Construction  Co.,  Chicago,  111. 
Gordon  &  Grace,  Savannah,  Mo.,  have  a  sub 
contract  for  part  of  the  work.  One  of  the 
principal  features  in  the  line  will  be  a  500 
ft.  trestle  60  ft.  high  over  Dillon  Creek.  J. 
ii.  Van  Brunt,  St.  Joseph,  Mo.,  is  General 
Manager. 

Sampson  Bros,  have  moved  their  grading 
outfit  from  west  of  the  Missouri  to  a  point 
northwest  of  Steele,  N.  Dak.,  to  work  on  the 
N.  P.  extension. 

L.  J.  Smith  Construction  Co.,  Bank  of 
Commerce  Bldg.,  Kansas  City,  Mo.,  contractors 
who  have  been  working  for  the  past  nine 
months  on  the  Missouri  Pacific  main  line  be- 
tween Kansas  City,  Mo.,  and  Pueblo,  Colo, 
and  Kansas  City  and  Omaha,  Neb.,  report  fine 
progress  and  outside  of  short  delays  caused 
by  heavy  rains  work  has  been  pushed  rapidly. 
It  is  expected  that  the  Kansas  Colorado  divi- 
sion will  be  completed  by  Sept.  1,  and  that  the 
new  rail  line  improvement  will  be  completed 
on  the  Kansas  City,  Omaha  Division  in  time 
for  the  heavy  grain  traffic  this  fall. 

The  Kansas  City  Terminal  Railvvay  Co.,  J. 
V.  Hanna,  Chief  Engineer,  according  to  re- 
ports from  Kansas  City,  Mo.,  has  purchased 
40  acres  of  ground  in  West  Armourdale  for 
the  purpose  of  constructing  a  large  yard.  The 
location  of  the  property  is  south  of  the  Kan- 
sas City  Belt  Line  tracks,  extending  to  the 
tracks  of  the  Kansas  City  Southern  Railway, 
east  of  Twelfth  St.  to  Mill,  eight  city  blocks, 
is  about  500  ft.  wide,  and  cost  $181,170.  The 
yards  will  be  used  to  handle  and  transfer 
freight  from  the  various  railroads  connected 
by  the  Terminal  Railway,  and  will  accommo- 
date 2,000  cars  and  a  roundhouse  large  enough 
for  the  twelve  locomotives  to  be  used  on  the 
system.  Adequate  freight  houses  also  will  be 
built.  The  new  yard  already  is  connected  with 
the  new  Union  Station  by  the  Kansas  City 
Belt  Line  Railway.  Work  will  be  begun  as 
soon  as  the  details  of  transferring  the  various 
tracts  of  land  has  been  completed. 

The  Western  Construction  Co.  of  Kansas 
City,  Mo.,  has  submitted  a  proposition  to  the 
citizens  of  Kingston  for  the  construction  of  a 
standard  gage  steam  railroad  from  that  place 
to  Hamilton.  The  Construction  Company 
proposes  to  construct  on  the  old  Hamilton  & 
Kingston  grade,  provided  the  people  will  sub- 
scribe for  and  take  $45,000  in  interest  bear- 
ing first  mortgage  bonds,  nothing  to  be  paid 
in  until  the  road  is  in  operation.  It  is  further 
agreed  by  the  company  that  work  on  the  pro- 
posed road  will  begin  the  day  the  amount  at 
the  necessary  bonds  are  subscribed  for. 

At  a  hearing  at  Kansas  City  to  consider  the 
application  of  the  Inter-City  Viaduct  Freight 
Ry.  for  a  .30-year  franchise  to  lay  switches  in 
parts  of  the  alleys  east  from  Bluff  to  Central, 
north  to  5th  and  south  to  8th  Sts.,  at  Kansas 
City,  J.  A.  Reinhart,  Kansas  City,  President 
of  the  road,  stated  that  all  surveys,  both  on 
the  Missouri  and  Kansas  sides,  had  been  com- 
pleted, and  that  money  and  men  were  waiting 
to  lay  tracks  to  the  Missouri  Pacific.  Chicago 
Great  Western,  Orient,  Union  Pacific,  Rock 
Island  and  the  terminals  of  other  railway  sys- 
tems on  the  Kansas  side  of  the  Kaw  as  soon 
as  authorized  by  the  city. 

Surveys  have  been  made  for  a  5-mile  elec- 
tric railway  from  Columbia,  Mo,,  to  the  coal 
fields  near  that  city.  The  capital  for  construc- 
tion has  not  been  secured  as  yet  nor  has  a 
company  been  organized  to  operate  the  road. 
M.  J\I.  Stephens,  East  St.  Louis,  111.,  is  the  pro- 
moter. 

The  St.  Louis,  St.  Charles  &  Northern  Trac- 
tion Co.,  which  projects  a  65-mile  line  from 
St.  Charles  through  Troy,  Laddonia  and  Mid- 
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dletown,  has  made  a  survey  and  has  partly 
secured  the  capital  for  construction.  We  are 
advised  that  construction  contracts  will  be 
let  this  year.  R.  E.  Race,  Me.xico,  Mo.,  is  vice 
president  and  general  manager.         •• 

Montana  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Officials  of  the  Montana,  Idaho  &  Pacific 
Ry.,  a  Harriman  line,  have  filed  in  Boise  with 
the  Secretary  of  State,  plats  showing  the 
route  of  the  proposed  route,  which  will  be 
3^0  miles  in  length  and  which  is  estimated  to 
cost  $16,000,000.  As  proposed  the  line  will  be 
from  Lewiston  to  Butte,  Mont.,  across  the 
Bitter  Root  via  Lolo  Pass.  The  last  action 
of  the  officials  seems  to  indicate  that  construc- 
tion work  will  soon  be  started. 

H.  H.  Nelson,  a  Great  Falls,  Mont.,  railroad 
contractor,  will  probably  take  a  sub-contract 
from  A.  Guthrie  &  Co.,  for  building  the  Sun 
River  line.  The  offices  of  the  latter  company 
are  at  St.  Paul,  Minn. 

Grading  has  been  commenced  by  J.  M. 
Scott  on  the  Hagerman  Valley  Ry.  The  line 
will  be  10  miles  in  length  and  is  being  pro- 
moted and  financed  by  Idaho  capitalists  and 
will  furnish  facilities  for  marketing  the  crops, 
which  were  heretofore  transported  overland. 
The  installation  of  the  large  power  plant  at 
Lower  Salmon  Falls  has  made  this  project 
feasible.  It  is  expected  that  the  grade  will  be 
completed  to  a  connection  with  the  Rupert- 
Bliss  cutoff'  of  the  Oregon  Short  line  within 
90  days.  The  road  will  probably  be  electric 
although  the  track  will  be  broad  gage  in  order 
that  steam  cars  may  be  used  if  advisable. 

The  Gilmore  &  Pittsburg  surveyors,  who. 
as  noted  in  our  last  issue,  were  nearly  to  Dil- 
lon, Mont.,  have  reached  that  city  and  are 
preparing  to  retrace  their  steps  and  resurvey 
the  route.  According  to  the  present  survey,  the 
line  will  enter  Dillon  just  back  of  the  Normal 
College  grounds  in  the  south  suburbs  of  the 
city  and  follow  California  St.  north  to  the 
plot  of  ground  recently  purchased  by  the  com- 
pany for  terminals. 

Surveying  crew  has  completed  surveys  for 
the  Northern  Pacific  Railway's  Glendive- 
Helena  cutoff  from  Helena,  Mont.,  to  a  point 
on  the  Smith  River  beyond  White  Sulphur 
Springs.  Three  lineswere  surveyed  across  the 
Missouri,  a  low  line,  a  high  line  and  an  inter- 
mediate line.  Soundings  for  a  bridge  site, 
however,  were  made  at  only  one  crossing,  that 
about  a  mile  down  the  river  from  the  Can- 
yon Ferry  wagon  bridge.  These  three  routes 
all  begin  at  the  mouth  of  White's  gulch.  The 
low  line  proceeds  by  a  fairly  direct  route  to 
Canyon  Ferry.  If  adopted,  it  means  that  the 
road  will  drop  down,  and  then  recover  the 
elevation  on  this  side  of  the  river.  The  high 
line  from  White's  gulch  follows  the  river 
down  to  a  point  near  the  Trout  creek  wagon 
bridge,  crosses  the  river  there,  and  then  re- 
winds back  toward  Helena  on  the  crest  of  the 
hills.  It  is  a  little  longer  than  the  other  two 
routes  and  more  expensive  to  build,  but  a  bet- 
ter grade  is  secured.  The  middle  or  inter- 
mediate line  will  give  a  better  grade  than  the 
low  line,  but  not  so  good  a  grade  as  the  high 
line.  It  was  for  this  line  that  the  bridge 
soundings  were  made. 

Surveys  for  the  Anaconda-Big  Hole  R.  R. 
are  progressing  rapidly.  The  survey  party  has 
16  men  in  the  field  and  have  completed  the 
survey  from  Anaconda  to  Ralston,  where  they 
are  now  camped.  The  line  is  to  terminate  at 
Wisdom. 

Nebraska  Notes. 

FROM    CORRESPONDENTS    AND   OTHER   SOURCES. 

Surveys  have  been  made  for  a  projected  in- 
terurban  line  between  Spencer.  Neb.,  and  Val- 
entine, and  efforts  are  now  being  made  to 
have  the  line  extended  to  Sioux  City,  la.  This 
is  the  project  promoted  by  E.  W.  Cornell,  of 
Valentine,  Neb.  It  is  proposed  to  secure  the 
power  by  the  development  of  water  rights  at 
Valentine. 

In  connection  with  its  oroposed  new  $800,- 
000  freight  station  at  Omaha.  Neb.,  the  Chi- 
cago. Burlington  &  Quincy  R.  R.,  proposes  to 
change  the  contour  of  8th  street  from  Farnam 
to  Howard  street  by  cutting  the  east  two- 
thirds  of  it  to  a  lower  level  of  23  ft.  and  of 


bracing  up  the  west  one-third  by  a  retaining 

wall. 

The  construction  of  an  intcrurban  road  from 
Madison  to  Elgm,  Neb.,  is  under  considera- 
tion. W.  L.  Dowling,  Madison,  Neb.,  is  in- 
terested. 

Surveys  for  the  Nebraska  &  Dakota  R  R. 
have  been  completed  from  Eurwcll,  in  Gar- 
field County,  through  Loup  County  and  north 
through  Rock  and  Keya  Paha  Counties  into 
South  Dakota  to  Murdo.  The  company  was 
recently  incorporated  with  a  capital  stock  of 
$4,500,000  and  headquarters  at  Pierre,  S.'  Dak 
Construction  work  is  to  be  started,  it  is  said, 
about  the  middle  of  August. 

Nevada  Notes. 

FROM    CORRESPONDENTS   AND   OTHER   SOURCES. 

The  Tonopah  &  Goldfield  R.  R.  has  approved 
the  surveys  of  R.  C.  Cattermole,  Chief  Engi- 
neer, Tonopah,  Nev.,  for  the  Mono  Route  R. 
R.  and  it  is  announced  that  construction  work 
on  the  road  which  is  to  extend  from  Mino  to 
Mono  Lake  will  be  started  this  month.  The 
road  will  be  7.5  miles  long,  and  is  expected  to 
be  completed  in  about  nine  months.  It  will 
connect  with  the  Bodie  and  Benton  timber 
road  at  Warm  Springs,  on  the  Western  side 
of  Mono  Lake  in  California.  Charles  E.  Knox 
is  president  of  the  Mono  Route  Co.,  which  is 
a  subsidiary  corporation  of  the  Tonopah  & 
Goldfield  R.  R.  A  great  deal  of  heavy  rock 
work  will  be  encountered  in  building  the  road. 

New  York  Notes. 

FROM    CORRESPONDENTS    AND   OTHER   SOURCES. 

The  Town  Board  of*  Cairo  has  granted  the 
franchise  for  the  Catskill  Traction  Co.,  of 
Catskill,  to  extend  its  line  from  Leeds  to 
Cairo.  The  extension  will  be  constructed 
with  as  little  delay  as  possible. 

The  New  York  Central  is  considering  the 
construction  of  a  large  number  of  improve- 
ments. The  chief  features  of  the  move  include 
extending  the  third  and  fourth  tracks  on  the 
West  Shore  and  Lake  Shore  lines,  enlarging 
the  yards  at  Buffalo,  Rochester  and  other 
points,  improving  the  block  signals,  construct- 
ing new  roundhouses  and  shops  and  building  a 
new  station  at  Rochester,  N.  Y. 

It  is  reported  in  Buffalo,  N.  Y.,  that  the 
Buffalo,  Rochester  &  Pittsburg  R.  R.  officials 
have  asked  for  bids  for  the  construction  of  an 
extension  of  their  lines  from  Iselin  in  Indiana 
County  to  Clairton,  Allegheny  County,  where 
it  will  make  connections  with  the  West  Side 
Belt  Line  of  the  Wabash  system.  E.  F.  Rob- 
inson, Rochester,  N.  Y.,  is  Chief  Engineer. 

The  New  York,  New  Haven  &  Hartford  has 
it  is  said,  applied  to  the  Massachusetts  Rail- 
road Commission  for  permission  to  construct 
an  extension  from  a  point  near  its  terminus  at 
Southbridge  at  Palmer,  where  it  will  connect 
with  the  London  &  Northern.  The  projected 
line  will  be  about  19  miles  long  and  is  esti- 
mated to  cost  about  $2,810,000.  B.  T.  Wheeler, 
Boston,  Mass.,  is  Engineer  of  Construction. 

The  Union  Ry.  Co.,  204  E.  128th  St.,  New 
York  City,  has  applied  to  the  Public  Service 
Commission  for  a  franchise  permitting  the  ex- 
tension of  its  tracks  from  Sedwick  .\venue 
and  Fordham  road  through  184th  St.  over  Uni- 
versitv  Heights  Bridge  and  thence  through 
West'207th  St.  and  Amsterdam  Ave.  to  a  junc- 
tion with  the  tracks  at  Emerson  St.  and 
Broadway,  New  York  City. 

The  State  Public  Service  Commission  gave 
a  hearing  at  Albany  on  June  30,  on  the  appli- 
cation of  the  Hudson  Valley  Railway  Co., 
Glens  Falls,  N.  Y.,  for  permission  to  construct 
an  extension  of  its  lines  at  Saratoga  Springs. 
The  village  has  granted  a  franchise  for  the 
proposed  extension.  The  extension  will  con- 
nect the  Glens  Falls  division  with  the-  Water- 
ford  division,  making  a  continuous  hne  of  rail- 
road from  Glens  Falls  on  the  north  to  Sara- 
toga Springs  and  southerly  to  Ballston  Spa, 
MechanicsvlUe,  Waterford  and  Troy. 

A  tentative  agreement  has  been  reached  be- 
tween the  city  of  New  York  and  the  Long 
Island  R.  R.,  J.  R.  Savage,  Chief  Engineer, 
Jamaica,  N.  J.,  concerning  the  six  tracking  on 
grade  crossings  on  the  main  lines  between 
Long  Island  Citv  and  Tamaica.  Lnder  the  pro- 
posed agreement  the  railroad  will  straightc; 
out  the  route  between  Woodside  and  Winfiel'i 
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toward  the  cost  of  the  entire  grade  crosbinti 
elimination. 

The  New  York  Central  &  Hudson  River  R. 
R.  is  planning  to  construct  an  extension  of  the 
Kellogg  branch.  The  extension  will  include 
I'A  miles  of  track  and  will  run  from  the  Kel- 
logg .Mills  cast  of  Amsterdam  to  th.  '  ' 
Mills  of  the  .McCleary,  Wallis  &  Ci 
line  will  necessitate  the  building  01  i..".  a 
of  trestle  and  will  have  an  average  grade  of 
3  per  cent.  It  is  expected  that  work  will  be 
started  shortly  and  will  occupy  three  or  four 
months. 

Ohio  Notei. 

FROM    C0KRESPO.\;.L.iii    AND   orllER   SOlRCLs. 

Promotion  work  is  well  under  way  for  the 
Sharon,  New  Wilmington  &  New  Castle  street 
car  line,  and- it  is  reported  that  over  SIiiii,imm.» 
of  stock  subscriptions  have  already  been  se- 
cured. It  is  expected  that  construction  work 
will  be  started  this  vear. 

The  Toledo  &  Ohio  Central  Ry.,  J.  A. 
Stocker,  Chief  Engineer,  Toledo,  0.,  accord- 
ing to  unofficial  reports,  is  considering  plans 
involving  the  expenditure  of  more  than  $2,iMiO,- 
Uim  for  new  yards  and  extensions  of  the  pres- 
ent docks  at  Toledo.  .■Xn  important  feature  of 
the  new  work  planned  is  that  it  will  provide 
the  Big  Four  R,  R.  Co.  with  its  own  terminals 
in  Toledo  and  with  a  new  freight  house.  The 
proposed  improvement  is  largely  the  result  it 
is  said,  of  the  purchase  of  the  Toledo  &  Ohio 
Central  by  the  Lake  Shore. 

The  General  Traction  Development  Co.  of 
Cleveland,  O.,  has  begun  preliminary  work  on 
a  traction  system  of  107  miles  radiating  from 
Mt.  Gilead,  O.,  and  connecting  Mansfield.  .\It 
Vernon,  Delaware,  Marion,  Gallon  and  inter- 
vening towns.  This  company,  which  will  have 
charge  of  the  construction  of  this  new  inter- 
urban  road,  is  financing,  developing  and  con- 
structing a  hydro-electric  project  at  Eugenia 
Falls,  Owen  Sound,  Canada. 

The  Western  Ohio  Railway  Co.  has  leased 
its  line  to  the  Western  Ohio  R.  R.  Co..  a  re- 
cent incorporation,  with  a  capital  of  $l,l«"i,OiXi. 
Certificates  of  deposit  of  the  former  company 
will  be  exchanged  for  certificates  of  the  new 
company.  This  refinancing  virtually  means  the  ^ 
absorption  of  the  old  company  and  the  Fos- 
toria-Fremont  link  in  the  system  provided  for 
in  a  bond  issue  of  $.500,0oi)  already  subscribed. 
The  system  will  extend  from  Fremont  to 
Piqua,  with  a  branch  to  Celina.  F.  D.  Carpen- 
ter, Lima,  O.,  is  General  Manager. 

The  Hocking-  Valley  Ry.  is  said  to  be  plan- 
ning to  build  a  cutoff  from  Logan  to  Orland, 
twelve  miles,  shortening  the  present  mileage 
and  avoiding  heavy  grades  at  Summit  and 
New  Plymouth.  It  is  also  said  that  a  line  will 
be  built  from  Dundas,  the  first  station  south 
of  here,  to  Huntington,  W.  Va.  Mc.\rthur,  O.. 
will  give  a  direct  route  from  the  West  Vir- 
ginia coal  field  to  the  lake.  The  road  from 
Dundas  to  Huntington  will  be  by  wa>  -i 
Wellston,  Jackson  and  Oak  Hill. 

Oklahoma  Notes. 

FROM    CORRESI'ONlitNTS    ANiJ   '.(JHER   SOURCES. 

Work  has  been  started  on  the  construction 
of  an  electric  railway  from  Enid  to  North 
Enid.  The  line  will  be  4  miles  long  and  will 
be  owned  by  J.  M,  Spaulding.  North  Enid. 
W.  H.  Bryant,  Enid,  has  die  contract. 

Surveys  are  under  way  inr  a  proposed  inter- 
urban  line  to  Hobart.  G.  \'an  Brunt,  Houston, 
Tex.,  is  interested. 

Oklahoma  L'nion  Traction  Co.,  Tulsa, 
::e  work  started  on   its  interurban  line 
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to  connect  Sapulpa  and  Tulsa.  The  work  will 
require  the  construction  of  a  bridge  over  the 
Arkansas   River. 

The  Enid,  Ochiltree  &  Western  R.  R.. 
which  has  about  40  miles  of  line  completed  in 
Texas,  is  stated  to  have  received  the  necessary 
capital  for  at.  once  commencing  work  on  the 
Oklahoma  end  of  the  line.  F.  W.  Tallmadge, 
Enid,  Okla.,  is  General  Manager. 

Oscar  Ayers,  president  of  the  Arbuckle  & 
Western  R  R.,  has  notified  business  men  of 
Lawton  that  bonds  for  the  road  have  been 
sold  and  the  road  will  be  built  from  Ardmore 
to  Lawton  at  once. 

A  special  election  has  been  held  at  Lawton, 
Okla.,  to  vote  on  granting  the  Chicago,  Rock 
Island  &  Pacific  Ry.  16  ft.  of  additional  right 
of  way  in  order  to  make  it  possible  for  the 
company  to  reach  any  of  the  small  industries 
and  to  increase  its  present  trackage  facilities. 
The  work  planned  by  the  company  will  cost, 
it  is  said,  about  $50,000. 

It  is  said  that  P.  A.  Hines,  representmg  Chi- 
cago capitalists,  has  taken  the  matter  up  with 
Capt.  George  Silsby,  Oklahoma  City,  Okla.,  of 
constructing  the  projected  line  of  the  Inter- 
national &  Great  Southern.  Surveys  for  a 
great  deal  of  the  line  have  been  completed.  It 
is  understood  that  the  first  division  is  planned 
to  run  from  Oklahoma  City  to  Trinidad,  Colo, 

The  Clinton,  Oklahoma  &  Western  R.  R.,  re- 
cently completed  from  Clinton  to  Butler,  is 
planning  the  extension  of  the  line  through 
Korn,  Colony,  to  either  Anadarko,  Okla.,  or 
Chickasha.  Farmers  along  the  right  of  way 
express  their  willingness  to  subscribe  a  bonus 
for  the  work.  The  road  is  also  being  promoted 
northwest  from  Butler,  to  intersect  with  the 
Mountain,  Valley  &  Plains  at  Arnett,  thence 
but  a  few  miles  to  the  Santa  Fe  at  either 
Goodwin  or  Shattuck. 

Advices  from  Albuquerque,  N.  Mex.,  state 
that  the  contract  for  the  first  220  miles  of  the 
Denver,  Kingfisher  &  Gulf  R.  R.,  from  Okla- 
homa City  to  Guymon,  Okla.,  has  been  let  to 
the  Northwest  Motor  Co.,  who  in  turn  has 
sublet  part  of  the  work  to  M.  Cassidy,  Okla- 
homa City.  As  projected  the  route  is  from 
Oklahoma  City  via  Kingfisher,  Piedmont, 
Okcene,  Seilling  and  Shattuck  to  Guymon. 
Other  contracts  are  being  considered  which 
will  likely  land  the  road  at  Des  Moines,  New 
Mexico,  within  a  few  months. 

Oregon  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

According  to  a  report  from  Crescent,  Ore., 
Douglas  Kyle,  Engineer  of  the  Oregon  Trunk 
Line,  has  been  ordered  to  alter  the  survey  on 
that  road  to  Klamath  Falls,  and  work  on  the 
former  survey  has  been  stopped. 

Bids  were  received  June  1.5  by  John  F.  Stev- 
ens,  Portland,  Ore.,   President  of  the   Oregon 
Trunk  Line,   for  the  construction  of  the  new 
Pi  Hillsboro,  Tillamook,  Ore.,  railroad,  which  is 

00  miles  in  length.  The  award  of  contracts 
will  be  delayed  some  time,  it  is  thought.  The 
work  will  cost,  it  is  estimated,  about  $4,000,- 
000.  Surveys  have  been  completed  and  right 
of  way  obtained.  The  line  will  include  no  less 
than  17  tunnels,  one  being  0,000  ft.  in  length. 

Contractors  working  on  the  Natron  Exten- 
sion of  the  Southern  Pacific,  according  to  ad- 
vices from  Eugene,  Ore.,  are  preparing  to  push 
the  work  with  all  possible  speed  this  summer. 
More  equipment  and  laborers  are  being  rushed 
to  the  scene  and  it  is  expected  to  have  the  35 
miles  of  line  at  that  end  completed  by  Decem- 
ber. The  work  on  the  tunnels  is  progressing 
very  rapidly.  The  usual  cut  on  each  of  them 
is  ■  about  six  feet  a  day.  On  tunnel  No.  3, 
which  is  the  longest,  the  cutters  have  entered 
the  mountains  938  feet,  which  is  over  half  the 
distance.  Machinery  and  supplies  arc  now  be- 
ing hauled  over  the  mountain  to  set  up  a  com- 
press and  power  plant  so  that  men  can  bore 
from  the  other  side,  and  be  working  both 
ways.  The  crew  will  commence  laying  the 
•  (10  11).  steel  about  July  1.5,  and  continue  through 

tlie  winter. 

Right  of  way  has  been  cleared  and  grading 
started  for  the  construction  of  a  logging  rail- 
way from  the  terminus  of  the  Oregon  &  South- 
eastern Ry.,  to  the  forest  reserve,  a  distance  of 
2'/z  miles.  The  road,  which  is  really  but  an 
extension  of  the  above  railroad,  will  be  rushed 


to  rapid  completion.  The  Fir  Lumber  Co.,  of 
Eugene,  Ore.,  will  use  the  road  for  logging 
operations. 

Pennsylvania  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  Baltimore  &  Pennsylvania  R.  R.  Co., 
which  projects  an  electric  railway  from  Reis- 
terstown,  is  soon  to  issue  about  $600,000  of 
first  mortgage,  30-year,  5  per  cent  bonds  for 
the  cotistruction  of  the  road.  The  Maryland 
Construction  &  Developing  Co.,  Baltimore, 
Md.,  as  previously  noted,  has  the  contract  for 
constructing  the  line.  As  projected  the  line 
is  to  be  built  along  the  Reisterstown  and  Han- 
over Turnpike,  its  southern  terminal  to  be 
Reisterstown  and  it  will  connect  with  the 
United  Railways  Emery  Grove  line,  while  its 
northern  terminal  will  be  in  Pennsylvania,  con- 
necting with  the  Hanover  and  York  systems 
at  their  intersection  above  Melrose. 

The  city  councils  of  Norristown  have  grant- 
ed a  franchise  to  the  Philadelphia  &  Western 
Railway  Co.,  of  Philadelphia,  to  build  an  elec- 
tric railway  through  the  city,  thus  completing 
the  preliminary  work  for  connnection  with  the 
Lehigh  Valley  transit  system. 

The  Ephrata  &  Lebanon  Street  Ry.  Co., 
which  proposes  a  line  from  Lebanon  to  Ephra- 
ta, has  begun  an  active  campaign  for  stock 
subscriptions.  If  the  amount  needed,  $425,000, 
is  raised  or  guaranteed  in  the  next  00  days, 
the  building  operations  will  start  before  the 
present  summer  is  ended.  Geo.  D.  Krause,  of 
Lebanon,  is  president  of  the  company. 

The  Lake  Shore  &  Michigan  Southern  Ry.  is 
to  straighten  out  its  tracks  between  Raymilton 
and  Polk  in  Venango  County,  eliminating  a 
number  of  curves.  The  reason  for  construct- 
ing one  of  these  reverse  curves,  according  to 
ancient  history,  was  as  follows :  It  is  said  that 
at  the  time  the  road  was  being  built,  some  40 
years  ago,  the  engineers  laid  out  the  line  near 
a  house  where  the  men  were  taking  their 
meals.  The  owner  of  the  boarding  house,  see- 
ing the  stakes,  notified  the  engineers  that  if  the 
line  were  laid  there  they  would  have  to  seek 
another  boarding  place.  As  the  nearest  set- 
tlement was  about  five  miles  away  and  the  en- 
gineers had  no  desire  to  forego  the  splendid 
meals  there,  they  ran  the  line  to  pass  some 
rods  from  the  house.  To  accomplish  this  the 
reverse  curve  was  necessary. 

The  Midland  Pennsylvania  R.  R.  Co.,  which 
proposes  the  construction  of  the  proposed  rail- 
way   from   Millersburg,   Pa.,   to   Ashland,   Pa., 
has  acquired   right   of   way  and  large   freight 
yards   at   Millersburg  and   station   sites   along 
the    line.     Connection   will   be   made   with   the 
Northern    Central   R.    R.    at   Millersburg   and 
with  the  Lehigh  Valley  and  Reading  at  Ash- 
land,   Pa.     The    route    as    proposed    will    pass 
through   Gordon,  Hegins,  Taylorsville,  Mabel, 
Woishample,  Valley  View,  Sacramento,  Spring- 
ville,  Gratz,   Berrysburg  and   Killinger,  a  dis- 
tance   of     forty-four    miles.      The    maximum 
grade  will  be  2  per  cent.    Adjacent  and  con- 
tributory  to   the    road   will    be   the   towns    of 
Georgetown,  Hickory  Corners,  Paxton,  Eliza- 
bethville.     Short     Mountain,     Pillow,      Urben, 
Hctc,     Klingerstown,      Rebucke,     Greenbrier, 
Lickkill,   Rough   and   Ready,   Hepler,    Pitman, 
Good   Spring,  Fountain,  Laville,  Mt.   Pleasant 
and   the   State   Hospital.     The    road    will    be 
financed  by  the   sale  of  $2,000,000  first  mort- 
gage 50-year  5   per    cent,   sinking    fund    gold 
bonds,  which  are  to  be  taken  over  by  a  syndi- 
cate of  Philadelphia  bankers,  with  a  bonus  of 
$8011,000  common  stock,  out  of  $2,000,000  stock 
authorized.     This   will  place  $1,500,000  in   the 
treasury    with    which    immediate    construction 
can  be  commenced.    Among  those  largc-ly  in- 
tersted  in  the  project  are  Finley  Acker,  Dim- 
ner     Bceber,     W.    E.    Harrington,     Samuel    F. 
Houston   of   Philadelphia;    C.   Henry   Stinson, 
president  of  the  First  National  Bank  of  Nor- 
ristown ;  L.  K.  Griffith,  general  manager  of  the 
Railway  Steel  Spring  Company,  Latrobe,  Pa. ; 
and    G.    Genge    Browning,    a    director    of    the 
Camden  and  Suburban  Railway,  Camden.  N.J, 
Tlie  Pittsburg,  Shawmut  &  Northern  R,  R., 
is   said   to   be   negotiating   with   the   Wabash- 
Pittsburg  Terminal  Ry,  to  secure  an  entrance 
to  Pittsburg  over  the  tracks  of  the  latter  com- 
pany.    If  the  Pittsburg,  Shawmut  &•  Northern 
succeeds   in    getting   rights    over   thf    Wabash 


tracks  it  intends  to  take  two  partially  com- 
pleted belt  lines  in  Pittsburg  district.  The 
Fairmount  &  Pittsburg  R.  R.,  a  new  line 
which  haj  begun  construction  work  20  miles 
south  of  Pittsburg,  is  also  said  to  be  negotiat- 
ing for  an  entrance  to  Pittsburg  over  the  Wa- 
bash-Pittsburg Terminal  line.  The  plans  of 
the  Fairmonunt  &  Pittsburg  involve  the  elec- 
trification of  the  Wabash  terminal  for  four 
miles  out  of  the  city  at  a  cost  of  $4,000,000. 

The  Wilmington  &  Philadelphia  Traction 
Co.,  has  been  incorporated  under  the  laws  of 
Delaware  with  a  capital  stock  of  $6,600,0(i0. 
and  will  lease  present  lines  and  construct  new 
ones. 

South  Carolina  Notes. 

FROM    CORRESPONDENTS    AND   OTHER   SOURCES. 

The  Southern  States  Lumber  Co.,  Dunbar- 
ton,  S.  C,  has  been  asking  bids  for  buiWint 
15  miles  of  logging  railroad,  including  the 
grading,  bridge  building  and  building  same. 
Bids  were  also  asked  for  excavating  a  log 
pond  and  building  a  dam  for  same. 

Tennessee  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  Lewisburg  &  Northern  R.  R.  Co.,  of 
Marshall  County,  Tenn.,  has  been  chartered 
with  a  capital  stock  of  $100,000,  the  incor- 
porators being  R.  C.  Armstrong,  C.  C.  Hous- 
ton, J.  A.  Hardison  and  Alex  Austin.  The 
road  is  to  start  at  a  point  on  the  Tennessee 
and  Alabama  line,  eight  miles  east  of  Veto, 
in  Giles  county,  and  extend  via  Lewisburg 
and  Comersville  to  Portland,  Sumner  county, 
running   in   a  northeasterly  direction. 

Texas  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  citizens  of  Austin  have  voted  to  grant 
C.  V.  Birkhead  of  San  Antonio  and  his  asso- 
ciates a  franchise  for  a  new  street  car  line  to 
extend  into  South  Austin  and  over  certain 
streets  of  Austin. 

We  are  advised  that  the  Fort  Worth  Min- 
eral Wells  &  Western  R.  R.  Co.  will  let  con- 
tracts in  about  60  days  for  the  construction  of 
its  projected  line  between  Fort  Worth  and 
Mineral  Wells.  Paul  Hurley,  Fort  Worth, 
Tex.,  is  Secretary  of  the  company. 

The  Stamford  &  Eastern  Ry.  Co.  of  Stam- 
ford, Tex.,  has  been  organized  and  will  at 
once  begin  the  construction  of  a  line  from 
that  city  to  the  coal  fields  60  or  70  miles  east. 
The  stock  has  been  subscribed  and  surveys  are 
already  under  way.  The  officers  of  the  corpor- 
ation are :  W.  T.  Andrews,  president ;  R.  V. 
Colbert,  Frank  S.  Hastings,  P.  P.  Berthelot, 
R.  L.  Penick,  J.  C.  Bryant,  B.  E.  Sparks,  L.  M. 
Buie,  J.  A.  White,  Charles  Brewington  and  T. 
M,  Richardson,  directors,  all  of  Stamford, 
Texas. 

It  is  reported  that  bids  have  been  re- 
ceived by  the  Kansas  City,  Mexico  &  Orient 
R.  R.  for  grading  25  miles  of  main  line  cast  of 
Fort  Stockton.  C.  H.  Webster,  Sweetwater, 
Tex.,  is  Chief  Engineer  of  the  company. 

The  Taylor,  Somerville  &  Gulf  R.  R.,  which 
projects  a  60-mile  line,  has  completed  prelimi- 
nary surveys  and  has  secured  about  $100,000 
for  construction  purposes.  No  date  has  been 
set  for  awarding  construction  contracts.  F.  F. 
Fielder,  Houston,  Tex.,  is  President. 

Col,  I.  D.  Polk,  of  Beaumont,  has  applied  to 
the  Commissioners  of  Jefferson  County  for  a 
50-year  franchise  for  the  Beaumont-Port  Ar- 
thur Electric  Interurban  Ry.  to  cross  over  and 
upon  the  county  roads.  Arrangements  are  said 
to  have  practically  been  made  for  the  private 
right  of  way  for  the  line  and  the  franchise  is 
sought  merely  to  give  the  right  to  the  com- 
pany to  cross  with  the  line  over  and  upon  cer- 
tain of  the  county  roads  designated  in  the  ap- 
plication. 

Preliminary  reports  are  to  be  made  by  the 
surveyors  now  in  the  field  running  lines  for 
the  construction  of  the  Quanah,  Acme  &  Pa- 
cific R,  R.  southwest  toward  El  Paso  and  Ros- 
well.  N.  Mex.  Samuel  Lazarus,  St.  Louis,  Mo., 
is  President  of  the  railroad  company. 

Contracts  will  be  let  at  once,  it  is  reported, 
for  the  grading  of  the  Brownvvood  Southwest- 
ern line.  .Ml  difficulties  concerning  right  of 
wav  and  town  sites  have  been  surmounted  and 
it  is  expected  to  have  the  road  in  operation  \n 
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time  to  handle  the  Fall  crops  this  year.  Head- 
quarters of  the  company  are  at  Brownwood, 
Texas. 

Survey  has  been  completed  by  R.  Y.  Walker 
Chief  Engineer  of  the  Quanah,  Seymour  & 
Gulf,  for  the  line  between  Quanah  and  tht 
Pease  River  and  work  will  now  be  started 
running  lines  for  the  road  between  Thalia  and 
Seymour,  Tex.  Temporary  office  will  be 
opened  at  the  latter  city.  The  citizens  of  Cro- 
well,  Tex.,  have  offered  substantial  induce- 
ments to  secure  the  line  instead  of  Medicine 
Mount  or  Bradley's  Spur. 

Profiles  of  the  survey  for  the  Santa  Fe  be- 
tween Eden  and  Eldorado  have  been  prepared. 
A  very  satisfactory  route  between  these  two 
points  is  said  to  have  been  located  by  H.  L. 
Erisman,  of  Galveston,  locating  engineer  for 
the  road. 

Location  surveys  are  to  be  started  at  Dal- 
hart,  Texas,  under  supervision  of  J.  H.  Colen. 
Chief  Engineer  of  the  Mountain,  Valley  & 
Plains  Ry.,  for  the  road  between  Dalhart  and 
Springer,  N.  Mex.  Financial  arrangements 
have  been  made  for  the  construction  of  the 
entire  line  from  Springer,  N.  Mex.,  to  Guthrie, 
Okla.,  via  Dalhart,  Tex.,  and  work  will  be 
pushed  energetically  until  completed. 

The  Southern  Pacific  Ry.  is  preparing  to 
construct  a  new  passenger  station  and  enlarge 
its  terminal  facilities  in  San  Antonio  in  order 
to  accommodate  the  prospective  increase  of 
traffic  that  will  come  from  the  Frisco  connec- 
tion. 

Bids  will  be  received  at  the  office  of  the  U. 
S.  Reclamation  Service,  Room  15,  Chamber 
of  Commerce  Building,  El  Paso,  Tex.,  until 
2  p.  m.,  Aug.  8,  for  constructing  the  road  bed, 
bridges  and  culverts  for  a  branch  railway 
from  the  A.,  T.  &  S.  Ry.,  at  a  point  between 
Engle,  N.  Mex.,  and  Cutter,  N.  Mex.,  to  the 
Engle  dam  site,  near  Elephant  Butte,  N.  Mex., 
a  distance  of  about  10  miles.  The  work  in- 
volves the  excavation  of  about  14,000  yds.  of 
earth,  56,000  yds,  of  rock,  and  the  placing  of 
approximately  400,000  ft.  B.  M.  of  timber. 

The  city  council  of  Sweetwater  is  consid- 
ering granting  a  franchise  to  C.  W,  McClain 
of  Sweetwater,  for  installing  a  street  car 
system.  If  the  franchise  is  granted  the  road 
will  be  in  operation  within  12  months. 

Announcement  has  been  made  at  Austin  by 
R,  H.  Baker,  of  Waco,  the  new  president  of 
the  Texas  Central  R.  R.,  that  that  line  will  con- 
tinue to  be  operated  as  an  independent  prop- 
erty. Plans  for  extending  the  line  in  two  di- 
rections are  now  under  consideration,  and  if 
the  proper  arrangements  can  be  made  400  or 
500  miles  of  new  track  will  ■  be  added  to  it. 
The  proposed  extension  that  is  to  run  from 
Waco  southeast  has  Beaumont  for  its  objec- 
tive point.  This  extension  will  penetrate  the 
timber  belt  of  East  Texas,  its  projected  route 
lying  through  a  virgin  forest  country  that  has 
a  big  available  tonnage.  The  Beaumont  & 
Great  Northern,  which  runs  between  Trinity 
and  Knox,  is  to  become  a  part  of  the  Texas 
Central  and  will  be  utilized  as  a  link  in  the 
Beaumont  extension  of  the  latter  line. 
The  Northwestern  extension  of  the  Texas 
Central  will  traverse  the  Panhandle  region  and 
Eastern  New  Mexico,  having  Roswell  for  its 
proposed  terminus.  A  gradual  extension  of  the 
line  into  the  Panhandle  has  been  going  on 
for  the  last  two  or  three  years.  H.  S.  Mc- 
Call,   Waco,  Tex,,   is   Resident   Engineer. 

The  citizens  of  Alice  have  given  the  Frisco 
a  cash  bonus  of  $20,000  free  right  of  way 
through  the  county  and  depot  grounds  in  or- 
der to  secure  the  building  of  a  line  from 
Kingswell,  30  miles  distant. 

The  Gulf,  Texas  &  Western  Ry.,  Ben.  B. 
Cain,  General  Manager,  Dallas,  Tex.,  is  said  to 
have  made  tentative  arrangements  for  finan- 
cing two  extensions,  with  the  idea  of  having 
construction  work  started  this  fall.  The  State 
Railroad  Commission  has  been  advised  that  the 
company  is  considering  the  matter  of  extend- 
ing its  line  east  from  Jacksboro  to  Dallas,  a 
distance  of  about  1,000  miles.  It  has  also  tak- 
en preliminary  steps  to  build  west  from  Sey- 
mour to  Amarilla,  about  250  miles.  The  Gulf, 
Texas  &  Western  is  a  new  road,  that  was  re- 
cently finished  between  Jacksboro  and  Sey- 
mour, 75  miles.  The  road  is  owned  by  a  syn- 
dicate  of   Pennsylvania  men   who  are  largely 


mterested  m  the  coal-mining  industry.  The 
route  from  Seymour  to  Amarillo  will  be 
through  a  territory  being  rapidly  settled  by 
farmers.  It  will  run  to  the  south  of  and  par- 
allel with  the  Fort  Worth  and  Denver  City 
Division  of  the  Colorado  and  Southern. 

An  interesting  experiment  is  being  carried 
out  on  the  branch  line  of  the  St.  Louis  &  San 
Francisco  R.  R.,  from  Brady  to  Menardsville, 
36  rniles.  In  order  to  complete  the  work  at  the 
earliest  possible  date  the  contractors  are  work- 
ing their  grading  forces  at  night.  It  is  claimed 
that  the  night  shift  works  more  rapidly  than 
tlie  day  forces,  and  that  the  experiment  is  prov- 
ing a  big  success.  Tracklaying  is  in  progress 
out  of  Brady.  It  is  reported  that  as  soon  as 
this  branch  line  is  finished  the  contract  will  be 
let  for  the  construction  of  the  Fort  Worth  and 
Rio  Grande  division,  south  from  Brady  to  a 
connection  with  the  San  Antonio  and  Aransas 
Pass  at  a  point  about  oO  miles  above  San 
Antonio.  F.  G.  Jonah,  St.  Louis,  Mo.,  is  Chief 
Engineer  of  Construction,  St.  Louis  &  San 
Francisco  Ry. 

The  Railroad  Committee  of  Lubbock  has 
sigiied  a  contract  with  the  Crosbyton-South 
Plains  R.  R.  for  building  a  road  from  Lub- 
bock to  Crosbyton,  35  miles.  Prentiss  L.  Coon- 
ley,  39th  St.  and  Stewart  Ave.,  Chicago,  III.,  is 
President. 

Utah  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES, 

The  Colorado-Utah  Mines  &  Oil  Co,  has  en- 
gineers in  the  field  making  a  reconnaissance 
with  a  view  to  building  a  railroad  from  Marys- 
ville  to  Loa,  the  county  seat  of  Wayne,  The 
company  also  plans  to  develop  the  mineral  re- 
sources in  Wayne  County,  The  general  oper- 
ating headquarters  will  be  at  Loa,  and  an  of- 
fice has  also  been  opened  in  Salt  Lake  City,  A, 
C,  Burton,  Denver,  Colo,,  is  President  and 
George  C.  Weber,  Denver,  is  Secretary.  J.  F. 
Chidester,  Richfield,  Utah,  is  a  director. 

The  construction  crews  on  the  Oregon  Short 
Line  are  rushing  track  laying  to  Pingree,  Utah, 
and  expect  to  complete  the  work  in  a  short 
time.  Surveying  parties  are  outfitting  at  the 
several  headquarters  for  various  parts  of  the 
country,  and  as  soon  as  present  track-laying  is 
finished  the  company  has  an  immense  amount 
of  work  planned  for  future  extensions. 

Right  of  way  is  being  cleared  through  the 
city  of  Cheyenne,  Wyo.,  for  the  construction 
of  the  connecting  link  between  the 'Chicago, 
Burlington  &  Quincy  and  the  Colorado  & 
Southern  Ry.,  a  distance  of  one-half  mile.  The 
latter  company  has  settled  all  condemnation 
suits  and  expects  to  have  the  stretch  of  track 
completed  within  a  short  time. 

The  Arizona  &  Eastern  Ry.  has  filed  right 
of  way  maps  in  the  land  office  at  Phoenix, 
Ariz.,  indicating  the  construction  of  two  new 
roads.  One,  the  Buckeye  Road,  was  mapped 
out  as  far  as  Arlington,  striking  the  Hassay- 
ampa  three  miles  north  of  that  city.  The  other 
map  was  for  the  construction  of  the  line  from 
Benson  to  Winkleman,  a  project  absolutely 
new  in  railroad  circles. 

Directors  of  the  Virginia  &  Truckee  Ry.  are 
now  considering  the  construction  of  a  railroad 
south  from  the  main  line.  Plans  and  estimates 
are  now  being  made  by  W.  H.  Kirk,  Carson 
City,  Nev.,  Chief  Engineer,  and  the  Board  will 
decide  the  matter  at  the  next  meeting. 

Virginia  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  Washington-Virginia  Ry.  Co.  has  been 
chartered  and  proposes  to  operate  an  electric 
line  from  Vienna,  Fairfax  county,  near  .Mex- 
andria,  to  Bluemont,  in  Loudoun  county,  a 
distance  of  5i»  miles.  The  maximum  capital 
stock  is  placed  at  $1,000,000.  The  officers  are 
M  E  Church,  president;  G.  B.  Fadeiey.  vice- 
president;  F.E.Parker,  secreta.y;  U  L- 
Northrop,  treasurer— all  of  Falls  Church,  Va. 

At  a  meeting  of  the  stockholders  recently 
held  it  was  decided  to  proceed  with  the  loca- 
tion of  the  Flovd  &  Benton  Mountain  Ry.  It 
is  stated  that  New  York  and  Richmond  capi- 
talists are  ready  with  the  money  to  finance 
the  road  when  the  promoters  are  ready  to 
begin  work.  It  is  necessary  for  construction 
work  to  actually  begin  by  September  1,  or  the 
companv  will  loose  about  $50,000  of  cash  sub- 


scriptions in  Floyd  county,  and  will  have  To 
forfeit  $10,000  for  good  roads  purposes  in  the 
county. 

The  Norfolk  4  Portsmouth  Belt  Line  R,  R., 
George  S.  Shafer,  Superintendent,  Port  Nor- 
folk, Va.,  is  considering  the  construction  of 
large  receiving  and  loading  terminals  and  piers 
at  Sewall's  Point,  somewhere  near  the  Vir- 
ginian railroad's  coal  piers,  in  connec- 
tion with  the  extension  of  its  line  from  Berk- 
ley ward  to  Pine  Beach. 

The  Virginia  Ry.,  Raymond  Du  Puy,  Gener- 
al Manager,  Norfolk,  Va.,  has  surveys  under 
way  for  a  railroad  to  run  through  Buchanan 
county,  lapping  fields  and  forests.  The  line 
will  run  from  the  mouth  of  Garden  Crcelt 
down  Louisa  Fork  of  the  Big  Sandy  river, 
passing  Grundy,  12  miles  below  the  mouth 
of   Gordon  creek. 

W.  O.  Lipscomb,  1203  Jefferson  St.,  Roanoke. 
Va.,  as  noted  in  our  last  issue,  has  the  con- 
tract for  grading  work  for  the  Campbell  Creek 
Ry.  Co.  The  work  is  located  near  Charleston, 
W.  Va.,  and  requires  about  30,ij<Xt  cu.  yds.  of 
earth  excavation.  Raubich  &  Lipscomb,  Put- 
ney, VV.  Va.,  have  the  sub-contract  for  the 
work. 

A  committee  of  citizens  of  Prince  George  and 
Surrey  Counties  have  asked  the  Virginia  Rail- 
way &  Power  Co.,  Richmond,  to  take  steps  for 
the  construction  of  a  trolley  line  between  Pe- 
tersburg and  Norfolk,  to  form  a  connecting 
link  between  the  Virginia  Railway  &  Power 
Co.  line  and  the  Norfolk  system. 

It  is  rumored  that  the  Baltimore  &  Ohio  Ry 
and  the  Baltimore  &  Ohio  Southwestern  Ry. 
have  been  consolidated  and  that  the  general 
offices  of  the  initial  lines  will  be  moved  to 
Baltimore,  Md.  It  is  planned  to  operate  the 
B.  &  S.  S.  W.,  as  the  southwestern  division  of 
the  Baltimore  &  Ohio,  it  is  said,  and  to  im- 
prove the  line  as  noted  in  our  last  issue. 

A  proposition  is  on  foot  to  construct  a  rail- 
road between  Jackson  and  Dycrsburg,  Tenn. 
R.  M.  Hall,  of  the  latter  city,  is  promoting 
the  project  and  asks  that  the  citizens  of  the 
county  contribute  a  bonus  of  $75,000  for  the 
work. 

Rights-of-way  have  been  secured  ■and  maps 
have  been  filed  in  the  county  clerk's  office  at 
Faye#;esvillc,  W.  Va.,  of  the  branch  line 
the  Chesapeake  &  Ohio  will  build  to  the  Gau- 
ley  River  branch.  The  new  line  will  be 
known  as  the  Meadow  Creek  extension  of 
the  Gauley  River  branch,  and  will  open  up 
valuable  timber  and  mineral  lands  in  Fayette, 
Nicholas  and  Greenbriar  counties.  The  route 
will  begin  at  the  mouth  of  Twenty-Mile 
Creek,  on  Gauley,  extending  up  Meadow  Riv- 
er to  Rupert,  a  distance  of  Gl  mile^.  H. 
Pierce,  Richmond,  Va.,  is  Engineer  of  Con- 
struction, Chesapeake  &  Ohio  Ry. 

Washington  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Farmers  in  the  Western  part  of  Whatcom 
county  arc  considering  building  a  co-operative 
interurban  line  between  the  towns  of  Ferndale 
and  Blanit.  F.  S.  Whitney.  Ferndale,  is  to 
make  a  survey  and  estimate  of  cost.  It  is 
planned  to  secure  the  right  of  way  and  build 
roadbed  in  the  belief  that  such  an  induce- 
ment will  attract  some  corporation  to  the  field 
that  will  be  able  to  equip  and  operate  electric 
line  in  connection  with  the  road  into  Belling- 
ham. 

The  Bellingham  Eastern  Logging  &  Ry.  Co. 
has  secured  practically  all  of  the  right  of  way 
for  the  construction  of  !>  miles  of  road  to  con- 
nect with  the  Northern  Pacific  near  Wick- 
ersham.  T.  W.  Waters,  Bellingham,  Wash., 
is  attorney   for  the   road. 

City  Council  of  .Anacortes,  Wash.,  has 
granted  the  Frazcr  &  Skagit  Ry.  Co.  a  fran- 
chise to  construct  a  steam  road  from  Skagit 
River  to  .\nacortes,  a  distance  of  Ifi  miles. 
.\ccording  to  the  terms  of  th 
tween  the  city  council  and  tl 
of  the  company,  work  must  ..      n 

18  months  and  completed  wi:  .rs 

Work  is  being  rushed  by  \'<  r;  on 

the  Northern  Pacific  Ry.  cutuli  iruin  Ellens- 
burg  to  Ritzville  in  the  Columbia  River  Val- 
ley, Washington.  Engineers  are  now  taking 
soundings  to  locate  bed  rock  for  placing  the 
piers  of  the  proposed  bridge  across  the  Colum- 
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bia,  permission  for  which  congress  recently 
granted.  It  is  hoped  to  have  the  piers  above 
the  high  water  mark  by  May,  1911. 

Contractors  in  charge  of  the  grading, 
bridge,  trestle,  culvert  and  other  masonry  work 
on  the  double  tracking  of  the  Northern  Pacific 
between  Tenino  and  Kalama,  Wash.,  are  plan- 
ning on  completing  the  work  about  November 
1,  two  months  earlier  than  at  first  anticipated. 
This  65-mile  link  will  complete  the  double- 
tracking  for  the  entire  185  miles  between  Taco- 
nia  and  Seattle,  and  it  is  planned  to  have  the 
steel  strung  along  the  stretch  of  roadbed  so  that 
a  record  for  track-laying  can  be  made.  It  is 
estimated  that  the  Go  miles  of  track  can,  under 
fair  conditions,  be  laid  within  30  days  from  the 
time  the  first  spike  is  driven.  The  aggregate 
cost  for  converting  the  Northern  Pacific  into 
a  double-track  svstem  between  Portland  and 
Seattle  will  not 'fall  far  short  of  $7,000,000. 
The  Tenino-Kalama  work  is  the  last  of  the 
connecting  links  that  have  been  built  within 
the  last  few  years. 

The  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
is  now  considering  the  extension  of  the  Enum- 
claw  Line  through  to  a  connection  with  the 
Tacoma  Eastern  at  Kapowsin,  Wash.,  along 
the  old  survey  made  by  the  latter  road  several 
years  ago.  Such  a  line  will  give  the  Milwaukee 
practically  a  through  route  from  Grays  Har- 
bor to  the  Main  line. 

The  Aberdeen  Construction  Co.,  Aberdeen, 
has  been  awarded  the  contract  for  two  addi- 
tional miles  of  clearing  and  grading  on  the 
Willapa  branch  of  the  Union  Pacific.  The 
Aberdeen  Construction  Co.,  already  had  6J4 
miles  of  work  on  this  branch. 

Wisconsin  Notes. 

FROM    CORRESPONDENTS   AND  OTHER    SOURCES. 

Advices  from  Janesville  quote  President 
Zigler  of  the  Cincinnati  Construction  Co.  as 
stating  the  construction  work  on  the  proposed 
interurban  line  from  Janesville  to  Madison 
will  be  started  this  month. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  has  purchased  50  acres  of  land  near 
New  Richmond  and  it  is  reported  that  this 
land  will  be  used  for  storage  tracks  to  relieve 
the  congestion  of  the  company's  Twin  City 
terminals. 

The  Twin  City  &  Lake  Superior  Ry.  Co., 
Minneapolis,  Minn.,  has  been  making  sur- 
veys through  Douglass  county  for  an  electric 
line  from  Minneapolis  and  St.  Paul  to  the 
Twin   Ports. 

It  is  very  probable  that  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie  Ry.  will  be  unable  to 
begin  work  this  year  on  its  ore  dock  line 
through  the  9th  ward  in  Superior,  Wis.  The 
hearing  before  the  State  Railroad  Commission 
was  completed  the  latter  part  of  June  but  it 
will  probably  be  the  middle  of  September  be- 
fore a  transcript  of  the  evidence  taken  here 
can  placed  in  the  hands  of  the  State  Railroad 
Commission. 

Canadian  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  British  Columoia  Electric  Ry.  Co.,  Van- 
couver, B.  C,  has  two  parties  in  the  field  run- 
ning lines  for  the  projected  railway  from  Vic- 


toria through  tlie  adjacent  peninsula.  Three 
routes  are  to  be  surveyed ;  one  along  the  east 
coast  of  the  peninsula,  one  along  the  center 
and  one  .along  the  west  coast. 

The  Toronto,  Hamilton  &  Buffalo  Ry.,  R. 
L.  Latham,  Chief  Engineer,  Hamilton,  Out., 
will  ask  permission  of  the  Dominion  Railway 
Commission  to  construct  three  tracks  in  the 
southeastern  part  of  Hamilton.  The  city  re- 
cently refused   to  consent  to  this. 

James  McDonald  has  commenced  work  at 
Stewart,  B.  C,  on  a  large  wharf  for  the  Mac- 
kenzie &  Mann  interests.  The  contract  for 
the  grading  work  for  the  lo-mile  railroad 
from  the  town  through  the  mining  camp  has 
been  let  to  Sol  Cameron,  who  has  also  started 
work. 

The  Toronto,  Niagara  &  Western  Ry.  Co., 
of  which  D.  D.  Mann,  Toronto,  Ont.,  is  Presi- 
dent, has  filed  a  plan  of  a  proposed  change  in 
route  between  Burlington  and  Hamilton  and 
has  asked  the  Dominion  Railway  Commission 
to  sanction  it.  The  new  route  will  carry  the 
line  along  the  north  shore  of  the  bay,  skirting 
the  water,  instead  of  on  the  high  land,  and 
the  proposal  is  to  cross  the  western  end  of  the 
bay  on  trestles,  to  tunnel  under  the  Grand 
Trunk  at  Desjardins  bridge  in  Hamilton,  and 
to  parallel  the  C.  P.  R.  line  to  the  Hamilton 
city  limits. 

The  promoters  of  the  Halifax  &  Eastern 
Ry.  recently  chartered,  have  secured  a  $6,400 
per  mile  bonus  from  the  Province  of  Nova 
Scotia  and  a  like  bonus  from  the  Canadian 
Government.  The  line  as  projected  will  ex- 
tend from  Dartmouth  to  Guysboro'  with  Coun- 
try Harbor  and  Sunny  Brae  branches.  J.  B. 
Bartram  of  Toronto,  Thomas  B.  Fogg  of  To- 
ledo, and  Segmund  Hirch  of  Toledo,  named 
as  the  incorporators  of  the  Halifa.x  &  Eastern 
Railway  Co.,  have  been  in  Halifax  conducting 
the  negotiations  on  behalf  of  the  initial  inter- 
ests in  London  which  they  represent,  with  the 
Provincial  Government. 

Active  work  is  well  under  way  on  the  con- 
struction of  the  extension  of  the  Gypsumville, 
Man.,  extension  of  the  Canadian  Northern 
Ry.  Oak  Point  branch,  and  it  is  expected  to 
have  the  line  in  operation  by  next  winter.- 

It  is  reported  that  the  Toronto,  Niagara  & 
Western  Ry.  Co.  is  considering  filing  an  appli- 
cation with  the  Ontario  Ry.  Board  for  per- 
mission to  construct  a  line  from  Burlington  to 
Hamilton,  Ont. 

The  Ottawa,  Rideau  Valley  &  Brockville  Ry. 
Co.,  chartered  at  the  last  session  of  the  Can- 
adian Parliament,  is  to  have  surveys  completed 
so  that  construction  work  can  be  started  this 
fall.  The  line  will  run  from  Ottawa  to  Brock- 
ville, branching  off  from  the  G.  T.  R.  at  Gra- 
ham's Bay  and  passing  through  Manotick, 
North  Gower,  Burritt's  Rapids,  Merrickville, 
North  Augusta  and  Algonquin  to  Brockville. 
The  road  will  be  extended  from  Ottawa  by 
way  of  the  interprovincial  bridge  to  the  iron 
mines  at  Ironsides  and  a  company  is  to  be 
formed  to  operate  the  mines.  The  directors 
of  the  company  are :  William  C.  MacLaren 
and  James  H.  Gilmour  of  Brockville,  ex- 
Warden  Heney,  E.  W.  Clarke,  Donald  Hec- 
tor MacLean  and  G.  H.  Kidd,  K.  C,  of  Otta- 
wa; Alfred  McDermott  and  R.  E.  Elliott  of 
Montreal. 


Advices  from  Ottawa  state  that  although  the 
work  of  the  arbitrators  appointed  to  adjudi- 
cate upon  the  disputed  classification  of  ma- 
terial on  the  National  Transcontinental  Rail- 
way is  not  yet  completed,  the  preliminary  re- 
port of  Messrs.  Schreiber,  Kelliher  and  Grant, 
the  engineers,  shows  that  the  total  amount  of 
over-classification  allowed  on  sections  "F"  and 
"E"  is  comparatively  very  small.  On  con- 
tracts aggregating  about  $15,000,000  on  sec- 
tion "F"  the  total  amount  of  over-classifica- 
tion found  by  the  arbitrators  after  thorough 
examination  is  only  about  $200,000.  On  sec- 
tion "E"  the  over-classification  amounts  to 
less  than  $25,000.  The  Government  is  amply 
protected  against  any  loss  from  over-pay- 
ments made  to  the  contractors,  the  percentage 
of  payment  held  back  on  the  prog- 
ress estimates  being  several  times  larg- 
er than  the  total  amount  now  in 
dispute. 

James  McRae,  Gladstone,  has  been  award- 
ed the  contract  for  12  miles  of  grading  for 
the  Oakland  branch  of  the  Canadian  Northern 
R,  R.  The  grade  is  now  finished  some  little 
distance  beyond  Totogan,  on  the  west  side  of 
Lake  Manitoba,  north  of  Westbourne.  It 
will  eventually  be  extended  to  link  up  with 
the  spur  from  Ochre  River  on  the  main  line 
to  Rose  du  Lac. 

Mexican  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Reports  from  the  City  of  Mexico  indicate 
that  the  National  Railways  of  Mexico  will 
soon  acquire  the  Pan-American,  which  re- 
cently came  under  the  control  of  D.  E.  Thomp- 
son. It  is  also  said  that  the  Tehuantepec  Na- 
tional and  other  roads  will  soon  be  acquired, 
so  as  to  make  a  complete  governmental  sys- 
tem, leaving  out  only  the  Mexican  Railway 
and  the  lines  controlled  by  the  Southern  Pa- 
cific. 

The  Mexican  Ry.  has  decided  to  make  im- 
provements during  the  ne.xt  two  years  which 
will  involve  the  expenditure  of  $2,000,000. 
Definite  plans  for  these  improvements  have 
not  been  worked  out  but  it  is  safe  to  say  that 
they  will  include  grade  reduction  along  certain 
portions  of  the  main  line,  extension  of 
branches  recently  purchased  by  the  company, 
and  the  installation  of  steam  traction  on  the 
Tlascala  branch.  It  is  also  proposed  to  con- 
struct a  new  bridge  across  the  Metlac  bar- 
ranca and  eliminate  the  two  tunnels  through 
which  the  road  passes.  To  do  this  it  will  be 
necessary  to  make  a  detour,  but  it  will  save 
about  six  kilometers  of  way  and  enable  a 
grade  reduction  'to  be  made  at  that  point.  The 
bridge  will  be  one  of  the  highest  and  longest 
over  the  line.  The  Huatusco  branch  will  be 
extended  into  the  coffee  district,  with  Huatusco 
as  the  terminus.  The  road  now  only  reaches 
Coscomatepec.  The  plans  also  include  the  es- 
tablishment of  steam  traction  on  the  Tlaxa- 
cala  branch  and  its  extension  to  San  Martin 
Texmelucan,  where  connection  will  be  made 
with  the  Interoceanic.  The  improvement  on 
this  line,  which  has  been  conducted  with  mule 
traction,  is  expected  to  develop  heavy  freight 
traffic,  especially  pulque,  which  in  the  past  has 
been  a  source  of  heavy  earnings  for  the  Mexi- 
can. 


DRAINAGE,  IRRIGATION,  LEVEES  AND  CANALS 


CALIFORNIA. 

Levee  District  No.  2,  of  Yuba  City.  Cal, 
has  been  granted  permission  to  raise  the  levee 
along  the  river  front  of  the  district  about  5 
feet  for  a  distance  of  five  miles.  The  im- 
provement will  extend  from  a  point  on  the 
levee  south  of  Nicholaus  north  to  the  mouth 
of  Bear  River  and  a  dredger  will  be  used  for 
the  work. 

COLORADO. 

The  Ellsworth-Klaner  Construction  Co..  413 
Central  Block,  Pueblo,  Colo.,  which  has  the 
contract  for  constructing  the  dams  for  the  Rio 
Grande  reservoir  site,  will  sub-let  about  60,000 


cu.  yds.  of  earth  work,  bids  for  which  are  to 
be  opened  Aug.  1.  The  dam  contract  is  lo- 
cated 30  miles  west  of  Creede.  Colo.,  in  Hins- 
dale County,  and  includes  120,000  cu.  vds. 
earth  fill.  58,000  cu.  yds.  of  rock  fill,  7,000"  cu. 
yds.  of  riprap  and  6,000  lin.  ft.  of  piling.  We 
are  also  advised  that  the  Ellsworth-Klaner  Co. 
has  a  contract  from  the  Pueblo  Rocky  Ford 
Irrigation  Co.,  for  the  construction  of  eight 
miles  of  canal  to  carry  3,000  second  feet.  The 
canal  will  be  7  ft.  deep,  32%  wide  at  the  bot- 
tom with  Vi  to  1  slopes.  This  work  is  located 
30  miles  south  of  Pueblo. 

The  Happy  Home  Reservoir  Canal  Co.,  has 
been  incorporated  at  Montrose  with  a  capital 


of  $500,000.  The  company  will  construct  res- 
ervoirs for  the  conservation  of  the  waters  of 
the  upper  Uncompahgre.  Dallas  and  Cow 
Creeks,  and  canals  for  their  distribution  on 
lands  lying  in  lower  Ouray  county  and  upper 
Montrose,  above  the  ditches  of  the  tunnel  irri- 
gation system. 

South  Poudre  Irrigation  Co.,  has  purchased 
the  Portner  reservoir,  capacity  26,500,000  cu. 
ft.  The  reservoir  is  located  southeast  of 
Fort  Collins. 

FLORIDA. 

As  previously  noted  in  this  paper  the  con- 
tract for  constructing  184  miles  of  canal  in  the 


July  6,   1910. 


ENGINEERING-CONTRACTING 


Everglades  of  Florida  has  been  awarded  to  the 
Furst-Clark  Construction  Cn..  of  Baltimore, 
Md.,  and  Galveston,  Tex.  The  contract  in- 
cludes 20,000,000  cu.  }-ds.  of  excavation  of 
which  about  15,000,000  cu.  yds.  is  earth  and  5,- 
000,000  cu.  yds.  is  rock.  The  contract  price 
was  8  cts.  per  cubic  yard  for  earth  excavation 
and  20  cts.  per  cubic  yard  for  rock  excavation. 
The  work  is  to  be  completed  within  three 
years  and  the  contractors  are  to  take  over  the 
four  dredges  now  being  operated  by  the  State 
at  their  appraised  value.  They  will  also  put 
additional  plant  on  the  work  so  as  to  com- 
plete the  contract  within  the  time  specified. 
They  now  have  some  large  hydraulic  dredges 
they  expect  to  put  to  work  on  the  muck 
excavation.  Their  local  office  will  be  at  Mi- 
ami, Fla. 

ILLINOIS. 
The  East  Side  Levee  &  Sanitary  District,  of 
East  St.  Louis,  can  now  go  ahead  with  its 
project  for  constructing  the  proposed  levee 
wall  on  the  east  side  of  the  Mississippi  River 
and  a  diversion  channel  for  Cahokia  Creek. 
Contracts  for  the  latter  work  have  already 
been  awarded  as  noted  sometime  ago  in  this 
paper.  A  recent  discussion  of  the  Circuit 
Court  at  Belleville  declared  that  the  special 
act  of  the  Illinois  Legislature  of  1907.  under 
which  the  East  Side  Levee  and  Sanitary  Dis- 
trict, embracing  portions  of  St.  Clair  and 
Madison  counties,  was  created,  was  constitu- 
tional, and  the  district  legally  organized,  and 
that  the  Board  of  Trustees,  duly  elected  Sept. 
22,  1908,  could  proceed  with  the  project. 
The  construction  of  the  levee  wall  and  di- 
version channel  of  Cahokia  Creek  will  cost 
something  like  $6,000,000.  and  is  meant  as  a 
protection  for  the  East  Side  cities,  and  hun- 
dreds of  acres  of  rich  bottom  lands  in  St. 
Clair  and  Madison  counties.  The  survey  and 
plans  for  the  construction  of  the  levee  wall 
and  channel  were  made  by  army  surveyors 
and  engineers  of  the  United  States  Govern- 
ment, and  have  been  approved  by  the  gov- 
ernment  and  the   State  of    Illinois. 

INDIANA. 

Harry  N.  Pharr,  Consulting  Engineer, 
Memphis,  Tenn.,  has  started  surveys  for  a 
large  levee  project  to  be  built  for  Posey,  Gib- 
son and  Pike  counties.  The  improvements 
will  involve  the  expenditure  of  $T.L)0.000  to  $1,- 
000,000.  The  levee  is  to  commence  at  New 
Harmony  on  the  Wabash  River  in  Posey  coun- 
ty, Ind.,  and  runs  east  to  Mount  Carmel  on 
the  Indiana  side.  From  here  it  goes  to  Oak- 
land City,  Gibson  county.  In  addition  to  the 
leveeing  of  the  Wabash  many  of  its  tributaries 
will  have  to  be  given  this  same  improvement. 
The  Pattoka  River,  a  very  crooked  stream, 
will  also  have  to  be  straightened  out  and 
dredged. 

IOWA. 

Commissioners  of  LaGrange  County,  La- 
Grange,  are  to  dredge  and  straighten  Fly 
Creek  at  a  cost  of  about  $20,000. 

Engineers  of  Northwestern,  Omaha  and 
Milwaukee  Railroads  have  proposed  to  the 
City  Council  of  Sioux  City  to  construct  a  new 
conduit  from  a  point  between  Second  and 
Third  on  Elm  Sts.  down  Park  St.  to  the 
river,  at  a  cost  of  approximately  $50,000  to 
safeguard  the  city  against  any  future  floods 
of  Perry  Creek.  K.  C.  Gaynor  is  City  En- 
gineer. 

N.  C.  McGinnis,  of  Bement,  111.,  has  moved 
one  of  his  dredge  ditch  outfits  to  a  point 
near  Fort  Dodge,  where  the  Shaw  &  Mc- 
Ginnis Co.  have  a  large  contract  for  dredging. 


Two  boats  will  he  put  on  the  job  and  it  1  = 
e.xpccted  that  it  will  require  a  year  to  com- 
plete the  ditch. 

KANSAS. 

W.  B.  Hazen,  St.  Joseph,  Mo.  ,,.,^  „ceii 
employed  to  make  surveys  and  plans  (or 
flood  prevention  by  the  eitv  of  Frankfort. 
Kan. 

City  Engineer  McLane  of  Hutchinson,  has 
completed  plans  and  specifications  for  flood 
gates,  constructed  of  concrete  and  reinforced 
with  steel,  with  bronze  and  creosote  wood 
gates,  to  be  built  at  the  junction  of  Cow  Creek 
and  the  drainage  canal  in  that  citv.  The  con- 
crete w^ork  in  the  head  gate  will'cost  $1,700. 
The  plan  is  to  construct  a  driveway  along  the 
top  of  the  gate,  as  a  part  of  the  drive  which 
will  be  formed  along  the  entire  creek  dike. 
LOUISIANA. 

Bids  were  opened  June  27  at  the  oflicc  of 
Major  H.  Burgess,  U.  S.  Engineer,  New  Or- 
leans, La.,  for  levee  work  in  the  Lower  Ten- 
sas Levee  District,  Fourth  District  of  the  Mis- 
sissippi River  Improvement  Commission, 
contracts  being  let  as  follows :  Lovd  levee, 
110,000  cu.  yds.;  Israel  R.  Bobbitl, 'Natchez, 
Miss.,  at  17.7  cts.;  Buck  Ridge  levee,  78.000 
cu.  yds. :  Donovan  &  Daley,  Lake  Providence. 
La.,  at  15.4  cts.:  Elk  Ridge  Levee.  131.000  cu. 
yds.  Robt.  T.  Clark,  Natchez,  Miss.,  at  19.05 
cts. 

MINNESOTA. 

The  Valley  Dredging  Co.,  Stephen,  Minn., 
has  been  awarded  the  contract  for  construct- 
ing County  Ditch  No.  19  for  Kittson  Coun- 
ty, Minn.  We  are  advised  that  the  work  in- 
cludes 86,137  cu.  *yds.  of  excavation  at  11.7 
cts.  per  cu.  yd.,  and  road  work  on  the  ditch, 
the  latter  amounting  to  $1.5fiO.  Bids  were 
opened  June  20  at  Hallock.  Minn. 
MISSOURI. 

Lewis  &  Davis,  Champagne.  111.,  have  been 
awarded  the  contract  for  ditch  work  in  drain- 
age District  No.  1.5,  bids  for  which  were 
opened  June  28,  at  Chillicothe,  Mo.  The  wodk 
includes  one  main  ditch,  two  laterals,  five 
steel  bridges  and  one  dam  and  flood  gates. 
The  contract  price  was  $11,494. 

W.  B.  Hazen,  St.  Joseph.  Mo.,  and  J.  W. 
Krusor  have  completed  the  topographiclal 
survey  of  the  Little  Tarkio  Drainage  Dis- 
trict, of  Holt  County,  Missouri.  It  is  expect- 
ed that  bids  will  be  called  for  about-  the  first 
to    middle    of    October. 

NEW  YORK. 

The  Barge  Canal  Board,  Albany,  has  ap- 
proved plans  for  the  following  large  canal 
contracts  and  bids  will  be  asked  at  once  by  the 
State  Superintendent  of  Public  Works.  .Al- 
bany. Contract  No.  50,  for  the  construction 
of  a  reservoir  and  dain  on  the  West  Canada 
creek.  The  area  of  this  reservoir,  known  as 
the  Delta  reservoir,  is  about  six  square  miles. 
the  estimated  cost  for  the  construction  of 
this  work  being  $1,076,000.  Contract  No.  _67 
for  the  construction  of  the  canal  prism  with 
the  two  locks  and  other  structures  at  Lockport. 
at  the  estimated  cost  of  $1,290,880. 

The  Atlantic  Gulf  &  Pacific  Co..  Park  Row 
Bldg..  New  York,  which  has  the  contract  for 
the  barge  canal  work,  near  Whitehall,  started 
on  June  27  to  blast  in  the  bed  of  Wood 
Creek.  Work  is  now  being  carried  on  night 
and  dav  and  a  number  of  men  will  be  added 
as  the  work  progresses.  The  rock  excavation 
is  being  hauled  to  Boardman  St..  Whitehall, 
where  it  will  he  used  to  grade  the  approach 
to   the   new   bridge   to  be   built   this   summer. 


Uki.'K  i.\ 

Plans  and  specifications  have  been  prepared 
by   the    U.    S.    Reclamati  '    ' 

will    be  asked   smjn    fur 

ncl    to    deflect    Lost    Riw  .     ;. , , 

course  into  Tule  Lake,  and  run  us  water 
across  the  valley  into  Klamath  River.  The 
deflection  of  Lost  River  (Tom  its  old  course 
is  to  take  water  (rom  Tule  Lake  «"  that 
much  of  the  bed  of  this  lake  n 
claimed  by  evaporation  and  drain:, 
crevices  opened  into  the  rocks  in  ih.  i.i\;i  ind 
country  by  the  Government.  The  river  is 
to  be  turned  from  its  course  at  what  is  known 
as  Lost  River  Gap.  Here  a  dam  is  to  he 
erected  to  raise  the  water  several  (eet  and 
then  by  wooden  flumes  and  canals  it  will  be 
carricil  across  the  valley  about  six  miles  to 
the  Klamath  River.  W.  W.  Patch.  Klamath 
Falls,  Ore.,   is   Project   Engineer. 

The  Berney  Construction  Co.,  L.-ikevicw, 
Ore.,  has  been  awarded  the  contract  fur  ccm- 
structing  the  Drews  Valley  re^crvuir  dam  and 
3'4  miles  <■(  flumes  (or  the  Goose  l^kc  Valley 
Irrigation  Project  of  the  Oregon  Valley 
Land  Co.  The  work  is  located  about  20  miles 
from  Lakevicw,  Ore.,  and  the  contract  in- 
cludes 2,000  cu.  yds.  earth  excavation,  2".000 
cu.  yds.  rock  excavation,  40.000  cu.  yds.  of  em- 
bankment, 500  cu.  yds.  of  cement  masonrv, 
2,500  cu.  yds.  stone  masonry  and  .30,000  lin.  it. 
of  piling.  The  contract  (or  the  canals  was 
let  some  time  ago  to  the  Hall  Construction 
Co.,  as  noted  at  the  time  in  this  paper,  and 
this  contract  has  been  completed. 

TENNESSEE. 
.•\t  the  recent  annual  session  o(  the  St. 
Francis  Levee  Board  at  Memphis,  President 
W.  B.  Miller  recommended  that  an  effort  be 
made  to  pass  a  bill  through  the  .Arkansas  legis- 
lature, giving  the  board  authority  to  levy  a 
privilege  and  commodity  tax  to  enable  the 
board  to  continue  improvements.  In  his  re- 
port President  Miller  stated  that  in  the  pres- 
ent financial  condition  of  the  Board  it  cannot 
undertake  any  further  levee  construction,  nor 
can  it  meet  any  great  emergency  that  might 
arise,  such  tis  high  water,  building  loops 
around  caving  banks,  etc.,  beyond  the  amount 
of  $21,000  in  negotiable  certificates  authorized 
by  the  last  legislature.  .\t  the  same  session 
Chief  Engineer  B.  C.  Covington  recommended 
that  the  levee  work  in  Lee  County  b«  ex- 
tended five  miles  at  the  south  end. 

TEXAS. 

The  commissioners  of  Wharton  County, 
at  Wharton,  have  authorized  the  formation  of 
Wharton  County  Drainage  District  No.  1, 
comprising  120.000  acres  o(  land  adjacent  to 
Trespalacios,  Blue  and  Carancahua  Creeks. 
John  A.  Norris  has  been  appointed  engineer 
in  charge. 

Drainage  District  No.  2  o(  Galveston  Coun- 
ty will  vote  July  16  on  bonds  (or  construction 
of  drainage-  canals  estimated  to  cost  $45,000. 

A  bond  issue  of  $124,000  has  been  voted  by 
the  Pearland  Drainage  District,  comprising 
.50,000  acres  of  land  near  Pearland,  for  the 
construction  of  a  drainage  system. 

WASHINGTON. 
.\  drainage  canal  is  proposed  (or  the  Ya- 
'  kima  Indian  Reservation  at  North  Yakima 
and  surveys  have  already  been  made  by  W.  H. 
Martin.  .Assistant  Engineer  of  the  Indiana 
Service.  The  canal  will  reclaim  about  35.- 
000  acres  o(  land  and  will  cost  about  $240,000. 
W.  H.  Code.  Washington,  D.  C.  is  Engineer 
for  the  Indian    Service. 


MISCELLANEOUS       CONSTRUCTIONS 


ARKANSAS. 

.\  mortgage  by  the  Arkansas  National  Gas 
Co.  for  $5,000,000  to  the  Colonial  Trust  Co. 
of  Pittsburg,  Pa.,  has  been  filed  at  Little 
Rock.  The  mortgage  covers  all  rights,  privil- 
eges, franchises,  real  estate  and  trunk  gas 
lines  owned  by  the  gas  company. 


CALIFORNIA. 
Jenkins  &  Wells,  Contractors,  Sacramento, 
have  been  driving  test  piles  in  the  land  owned 
by  the  nrojectcd  Sacramento  &  Sierra  Ry. 
near  the 'mouth  of  the  American  River  at  Sac- 
ramento, where  it  is  intended  to  budd  the  pro- 
posed wharf  in  connection  with  this  radway. 
About  100  acres  are  owned  by  this  road  along 


the  Sacramento  River  between  Sacramento 
and  the  American  River.  It  has  been  given 
out  that  several  hundred  feet  of  wharf  is  to 
be  built  and  that  a  factory  is  to  be  erected 
where  lumber  from  the  lumber  regions  which 
this  road  taps  is  to  be  worked. 

The  Los  Angeles  County  Board  of  Supervis- 
ors on  the   recommendation   of   the   highway 
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commission,  granted  E.  E.  Sliaffer,  Los  An- 
geles, an  extension  of  time  to  Aug.  31,  1910, 
on  the  construction  of  the  Newhall  tunnel. 
Conglomerate  has  been  discovered,  which  will 
necessitate  blasting  and  otherwise  retard  the 
work. 

The  United  Land  Co.,  of  San  Francisco,  a 
holding  company  for  the  Acme  Lumber  Co., 
has  recorded  a  trust  deed  for  $725,000  for 
the  purpose  of  financing  the  work  of  reclairn- 
ing  five  blocks  of  tide  lands  lying  along  Isais 
Creek  by  the  Yerba  Buena  Improvement  Co. 
This  will  make  700  ft.  more  of  wharfage 
along  Isais  Creek,  which  will  be  devoted''  to 
lumber  docks  and  warehouses.  The  improve- 
ment company  is  taking  down  three  blocks  of 
Rincon  hill,  hauling  the  dirt  to  Isais  creek  and 
filling   in. 

The  Decker  Electric  Co..  115  New  Mont- 
gomery, San  Francisco,  Cal.,  has  been  award- 
ed the  contract  for  installing  a  complete 
light  system  including  fixtures  and  substation 
at  the  Presidio  of  San  Francisco,  fur  the 
II.  S.  Government.  The  contract  price  was 
$46,000.  Bids  for  this  work  were  opened 
June   15. 

ILLINOIS. 

Engineers  representing  Chicago  parties 
have  been  taking  levels  and  securing  data 
along  the  Little  Vermillion  river  near  Ridge- 
farm  with  a  view  to  constructing  a  concrete 
dam  and  erecting  a  power  plant  in  connection 
with  turbines  operated  by  the  water  in  con- 
nection with  the  dam. 

The  city  of  Ottawa.  111.,  opened  bids  on 
June  7  for  the  construction  of  four  concrete 
retaining  walls.  We  are  advised  that  no  defi- 
nite action  was  taken  and  all  the  work  was 
declared  off  for  the  present.  The  work  for 
which  bids  were  asked  included  the  construc- 
tion of  four  concrete  retaining  walls,  contain- 
ing approximately  1,775  cu.  yds.,  four  cement 
block  balustrade  walls,  total  length  1,120  ft. ; 
for  certain  light  poles,  wiring,  lamps,  etc.; 
two  concrete  sidewalks,  total  length  585  ft. : 
4,210  cu.  yds.  of  earth  embankment  inside  of 
retaining  walls;  3,000  cu.  yds.  of  earth  em- 
bankment outside  of  retaining  walls.  Benj. 
T.  Krouse  is  City  Clerk. 

INDIANA. 

The  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111.,  has  work  under  way  at  Gary,  con- 
structing a  $1,000,000  harbor  for  the  American 
Sheet  Steel  &  Tinplate  Co.  The  sand  taken 
from  the  lake  will  be  used  to  fill  in  the  lake 
shore  under  tlie  terms  of  the  1907  submerged 
land  bill. 

KANSAS. 

Steps  are  being  taken  by  the  citizens  of  Ot- 
tawa, Kan.,  to  construct  a  concrete  dam  on  the 
site  of  the  old  dam  at  Ottawa. 
LOUISIANA. 

The  Standard  Oil  Co.  is  to  lay  a  second  pipe 
line  from  the  Caddo  oil  fields  to  the  refinery 
of  the  company  in  Baton  Rouge.  The  com- 
pany now  has  a  pipe  line  from  the  Oklahoma 
fields,  through  the  Caddo  fields  to  Baton 
Rouge.  The  line  from  Oklahoma  to  Caddo 
will  not  be  doubled,  but  the  one  from  Shreve- 
port  its  entire  length  will  be  paralleled  with  a 
line  of  equal  capacity  to  the  one  now  in 
operation. 

MISSOURI. 

The  Mississippi  River  Commission,  Liggett 
Bldg.,  St.  Louis,  Mo.,  at  its  final  session  on 
June  25,  provided  for  a  survey  to  ascertain 
the  feasibility  of  making  a  permanent  sep- 
aration between  the  Red  and  Atchafalaya  Riv- 
ers, and  the  Mississippi  River.  The  survey 
is  to  ascertain  the  feasibility  of  throwing  a 
dam  across  the  mouth  of  the  Red  River  and 
of  dredging  a  new  channel  for  it  to  the  Atcha- 
falaya. The  towns  on  the  Red  River  are  to 
retain  their  traffic  connection  with  the  Mis- 
sissippi by  means  of  locks  at  (jrand  Cutoff, 
about  20  miles  nortli  of  the  moutli  of  the  Red 
River,  where  the  Red  River  approaches  very 
near  the  Mississippi  without  entering.  The 
Red  River  empties  into  the  Mississippi  at  or- 
dinary stages  of  the  latter,  having  no  con- 
nection with  the  .^tchafalaya.  At  flood 
stages,  however,  the  Mississippi  sends  a  por- 
tion of  its  water  as  well  as  most  of  that  from 
the  Red  River  down  the  Atchafalaya.  so  that 
the  latter  is  greatly  enlarged  to  the  detriment 


of   lands  along  its  course.     The  project   is  to  wliarvcs    at    tlie    turning   basin    and    contracts 

make  a  new  water  course  in  Louisiana,  com-  for  the  work  will  be  let  soon.     Dredging  for 

posed  of  the  Red  and  the  .\tchafalaya  rivers.  the   slips   has   already   been   completed. 

The     Atchafalaya     empties     into     the     Grand  A   new   port,   known   as   Port   San  Antonio, 

River  which,  with  its  series  of  lakes,  carries  has  been  recently  established  at  Aransas  Pass, 

the  water  in  to  the  Gulf  of  Mexico  at  a  point  and  will  handle   some  25,000   bales   of   cotton 

about  150  miles  west  of  the  Delta  of  the  Mis-  tliis  year.     The  company  owning  the  port  will 

sissippi.     The  project  is  specially  mentioned  in  construct  permanent  wharves  and  warehouses 

the  present   Rivers  and   Harbors   bill.  during  the  coming  winter. 

NEW  YORK  Work  is  to  be  resumed  shortly  on  the  con- 
„,      „       J     r   A1J                c\j        \7     1    r-t„  struction    of    Lock    and    Dam    No.    6    on    the 
The  Board  of  Aldermen  of  New  \ork  City  ^^.^.      ^-^^^  ^^^  ^^^  ^    g    Government.    The 
on  June  28,  adopted  resolutions  providing  for  ^^^^^^^^  f^^  completing  the  work  was  recent- 
issues  of  corporate  stock  m  excess  of  $32,000,-  j     j^^  ^^  j^  ^    ^^-^^  ^  ^       ^^^  york  City. 
000    to  be  expended   immediately   on  subways  -  ^,^^  p^^^  ^    j^^^^  ^       p^„^      contractors 
and  other  permanent  improvements^  j^^  ^j,^  ^^^-^^  j^^^^  ^^^   ^^^  ^j^^^  ^jj      1^^^^ 
Bids  were  received  June  2^  by  Col.  W.  L  ^^^^  ^^^             ^  progress  with  the  work.  At 
Fisk,  U.  ,S.  Engineers    Buffalo,  N    Y.,  for  the  ^^^  ^^^j^^,^  ^^  j^^^  _^^^,j^  ^^^  ^^^^^  ^^  ^^^  ^^^.^ 
construction  and  erection  of  steel  lock  ga  es,  ^^^  ^^  follows:     The  concrete  sluiceway,  6  ft. 
valves   and  operating  machinery   for   the  slyp  ^^  ^ ^^g.j.,  ^          ,^^j  ^^^^  completed.     This  ex- 
lock  in   Black  Rock  Harbor  at  Buffalo.     The  ^^^^  ^^^j^^,     ^^^^     ,^    ,^^  j^_^^     ^^  ^,;„ 
bids   received   were   as    follows :    (1)    s  anchng  ^^  ^^^  ^^^/^  ^^^.^    j,^^         .^^  ^^  construc- 

^o";     '^  K^Av      '^'^^-    ^°-'   ^^^""1.1^??' I  A'  tion.     The    concrete    walls    are    12    in.    thick. 

(2)  the  pOher  Engineering  Co.,  Phdadelpiia,  ^^^^^  j^  ^  j^j,  ^^  ^g   .^    ^^  j,^^  jqq   ^^      g^_ 

Pa.,     (3      for    Mac    Arthur    Bros.    Co.,    New  ^^^^^  g^Q  ^^   ^^  ^^^  ^^^^  ^.^^  ^j  j,^^  ^^^^^ 

York  City;    (4)    for   New   Jersey  Foundry   &  ^,1    ^^    jqqq    ^^     ^^    ^^^^^      ;,;        ^^^    ^^.^^^^ 

Machine   Co.,_  Nexy   York   City;    (5)    for   the  q^^^    j,^^    ^^^^.^^    ^j    ^^^    puddling    ditch    in 

Monarch  Engineering  Co.,  Buffalo,  N\.,  and  ,  ;  j^    ,,,g      jj;        j^        ^          ^.            ^^      ,^^, 

(6)    for   the    Strobel    Steel   Construction   Co..  ^      ^ 

Chicago,  111. :  

No.                                                Quantity.          (1)  (2)                    (3)              (4)                (S)            (6) 

1  Miter    Sills     each           5       $      IIS.OO  $      300.00       $      206,25$      192.00$      264.00$      150.00 

2  Steel    Guard   Gales     each 2         16,230.00  16.000.00         18,569.00     17,875.00     16,645.00     18,000.00 

3  Steel   Lock    Gates,    each 3         18,969.00  18.300.00         22,069.00     21,500.00     17,900.00     21.000.00 

10  Stoney  Culvert  Valves,   each         6           1,988.00  2.042.00           2,250.00       2,375.00       2,800.00       3,100.00 

11  Pumping  Plant,  all  for 1           6,669.00  8.400.00           7,000.00       7,850.00       7.100.00     11,300.00 

f  Cap-itans    each       4           1,633.00  1,338.00           2.000.00       2,180.00       2,300.00       2,000.00 

13  By-Pass 'valves,    each 2              432.00  425.00              375.00          545.00          690.00       1,100.00 

14  Drain   Pipe  Valves,   each 1              164.00  150.00              125.00          143.00          220.00          440.00 

15  Cofterdam.       Pumping       and 

JVIaintenance     L'p  sum  13.300.00  12,000.00        10,000.00     24,250.00     25,000.00     11,000.00 

Total    $129,414  $127,404 

4  Cable   Gate     Operating    Ma- 

chines              8           1,600.00  1,625.00          2,375.00       2,225.00       2.850.00       3.230.00 

5  Plow   Steel  Cable,   all   for. ..  L'p  sum       466.50  500.00             750.00          825.00          450.00          630.00 

6  Vertical    Cable    Sheaves 80                33.00  35.00                84.40            43.75          110.00            60.00 

7  Horizontal    Cable    Sheaves..       24                58.30  100.00              110.45            75.00          150.00          105.00 
18  Cable  Counterweights    16                86.30  55.00                84.40          110.00            85.00            72.00 

Total     $18,686  $19,580 

9  Spar     Gate     Operating    Ma- 
chines              8           2,219.00  3,175.00           3,312.50       2,800,00       3,790.00       3,830.00 

Total   with   Cable  Gate  Op- 
erating   Machines $148,100  $146,984     $174,254.45      $183,098      $185,020      $186,232 

Total    with    Spar   Gate    Op-  $152,804      $170,251.25      $179,913      $178,330      $181,930 

erating  Machines    $147,166 

Items  4  to  8  inclusive  are  alternative  with  item  9   depending  on  which  system  is  adapted. 


OHIO. 

Tliomas  Sheridan  of  the  Sheridan-Kirk 
Contracting  Co.,  of  Cincinnati,  and  his  daugh- 
ter had  a  narrow  escape  recently  from  serious 
accident  at  Cincinnati.  Sheridan  was  crossing 
the  Eighth  St.  viadict  in  his  automobile  with 
liis  daughter,  when  the  machine  skidded  and 
plunged  against  the  railing,  ripping  it  loose  for 
6  feet.  The  front  wheels  of  the  auto  were 
crushed  and  hung  over  the  side  of  the  viaduct, 
but  the  railing  held  and  the  machine  stopped, 
although  part  of  it  hung  over  the  brink. 
Sheridan  and  his  daughter  jumped  backward 
from  the  machine,  which  swayed  for  a  mo- 
ment and  seemed  about  to  take  the  plunge. 
The  auto  was  pulled  from  the  edge  and  later 
was  towed   to  a  garage. 

OREGON. 

The  Commissioners  of  the  Port  of  Coos 
Bay,  Marshfield,  are  planning  to  expend  about 
$150,000  for  widening  the  channel  of  the  bay. 
It  is  planned  to  have  some  dredging  company 
take  the  contract  from  the  port  commission 
to  accept  bonds  in  payment.  If  the  con- 
tractors do  not  care  to  do  this  the  commis- 
sioners will  float  a  $250,000  bond  issue.  The 
$150,000  will  be  spent  on  the  channel,  and  it  is 
planned  to  spend  tlie  other  $100,000  for  tide 
lands  and  suitable  sites  for  public  docks  and 
also  to  dredge  some  of  the  inlets  emptying 
into  the  bay. 

PENNSYLVANIA. 

Jas.  (i.  Biddle  of  Philadelphia  has  been 
awarded  a  contract  for  furnishing  under  cir- 
cular No.  253,  one  spherometer  for  $1.35, 
for  the  Frankfort  arsenal.  Bids  were  opened 
Tune  29. 

TEXAS. 

F.  L.  Dormant,  Houston,  Consulting  Engi- 
neer for  the  city,  has  completed  plans  for  the 


puddling  has  been  laid  to  a  depth  of  2  ft.  and 
will  be  carried  on  to  the  full  depth  and  to  a 
level  above  the  ground  level.  At  the  extreme 
ends,  where  the  hard  pan  is  too  close  to  the 
surface  for  advantageous  driving  of  the  piles, 
the  ditch  will  be  filled  with  a  concrete  core 
wall. 

WASHINGTON, 

S.  Z.  Mitchell,  president  of  the  Electric 
Bond  &  Shares  Co.  of  New  York,  the  financial 
sub-corporation  of  the  General  Electric  Co. 
and  allied  electric  interests,  has  obtained  an 
option  on  a  controlling  interest  in  the  Hanford 
Irrigation  &  Power  Company  of  Seattle,  for  a 
consideration  said  to  be  close  to  $750,000.  The 
Hanford  company  owns  valuable  water  rights 
on  the  Columbia  River  at  Priest  Rapids,  where 
there  is  sufiicicnt  power  to  generate  100,000 
electric  hp. 

The  City  Commissioners  of  Tacoma  have 
voted  to  acquire  for  municipal  dock  pur- 
poses all  the  water  front  on  the  west  side  of 
the  channel  between  the  Eleventh  St.  and  the 
Northern  Pacific  drawbridge.  The  action  will 
require   the  voting  of  a  bond  issue. 

WISCONSIN. 

The  New  York  Belting  &  Packing  Co.,  of 
150  Lake  St.,  Chicago,  111.,  has  been  awarded 
a  contract  bv  Marshfield,  Wis.,  for  furnishing 
.500  feet  of  fire  hose  for  $.85  per  ft.  Bids  for 
the  work  were   opened  June  30. 

The  Board  of  Public  Works  of  Appleton, 
Wis.,  has  awarded  the  contract  for  construct- 
ing the  Mason  St.  subway  to  Bartz  &  Sullivan. 
Bids  for  this  work  were  opened  June  15.  the 
bid  of  the  successful  contractor  being  as 
follows :  Excavation  38  cents  per  cu.  yd. ; 
concrete.  1-2-4  mixture.  $5.35  per  cu.  yd. ; 
1-3-5  mixture,  $4.98  per  cu.  yd.;  l-3-()  mix- 
ture, $4.G2  per  cu.  yd. 
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CANADA. 

The  City  Engineer  of  Toronto  is  to  make 
an  estimate  of  the  cost  of  constructing  the 
concrete  wall  in  front  of  the  lake  front  boule- 
vard, Toronto,  from  the  westerly  limit  of  the 
wall  under  under  construction  at  Grenadier's 
Pond,  to  the   Humber  River. 

A  syndicate  has  acquired  possession  of  the 
Healey  Falls,  Burleigh  Falls,  and  the  Auburn 
Waterpower  of  Peterboro,  Ont.  They  have 
also  purchased  the  plant  and  interests  of  the 
Peterboro  Light  &  Power  Co.  and  electric 
lighting.  It  is  stated  that  the  Auburn  power 
will  be  improved  by  the  construction  of  a  new 
concrete  dam  and  power  plant.  The  syndicate 
has  also  purchased  the  Peterboro  Radial  Rail- 
way, which,  it  is  stated,  will  have  several 
miles  of  line  added  in  Peterboro  and  vicinity. 
A  site  for  an  amusement  park  in  connection 
with  the  railway  is  also  being  selected. 


A  4-ton  blast  of  dynamite  was  set  off  at  Port 
Credit  Harbor,  at  Toronto,  on  June  25,  for  the 
purpose  of  facilitating  the  dredging  of  the  slip 
to  make  it  sufiicientlv  deep  for  steambrs  to 
swing  alongside  the  docks  which  Haney  & 
Miller,  contractors,  are  to  construct  for  the 
Port  Credit  Brick.  About  60,000  sq.  yds.  of 
rock  bottom  was  loosened  by  the  blast. 

The  Canadian  Shipbuilding  Co.  has  pur- 
chased a  large  tract  of  land  at  Bridgeburg, 
Ont.,  18  iniles  from  Welland,  on  which  it  pro- 
poses to  erect  a  large  shipbuilding  plant,  in- 
cluding a  drydock.  Plans  for  the  shipbuild- 
ing plant  and  drydock  are  now  in  the  hands 
of  the  architects.  It  is  announced  that  build- 
ing operations  will  begin  in  about  a  month. 
It  is  understood  that  several  large  sized  shops 
will   be  a   part   of  the   plant. 

The  Reese  Engineering  Co.  has  bought  the 
Keewatin    Power    Co's.    power   and    property 


on  Tunnel  Island,  Norman.    It  is  said  that  the 
old  lumber  mill  power  at  Keewatin  is  includ- 
ed   in    the_  deal   with   all   the   land   owned   by 
the  old   Keitwatin  Lumber  Co.  as  mill  \    '  ' 
The  plan  of  operations  of  the  new  owr 
not  as  yet   definitely  known   beyou'l   •'  - 
that   they  arc   making   efforts   to     ■ 
tracts    with    several    Manitoba    mi; 
for  the  supply  of  power.     Brandon  ha-,  i.nnli- 
tionally  accepted  their  offer  for  supplyinj;   J,- 
"jOO  hn.  at  $-'0  per  hp.     It  is  likely  that   Por- 
tage  la    Prairie   will   enter   into  a   similar   ar- 
rangement  for  2,500  hp.     Efforts  are  ab     '  •■ 
ing  made  to  secure  contracts  with  other  '  ' 
toba  mtmicipalitics.     As  the  date  fixed  (■  r  ■... 
delivery  of  the  power  is  December,  1911.  this 
woidd  mean  that  the  new  owncri  of  the  power 
would  have  to  start  development  at  once.  It  is 
understood  they  will  have  a  large  gang  of  met 
at  work  within  a  weeV  or  two. 


BRIDGES         AND         BUILDINGS 


Sacramento,  Gal. —  In  accordance  with  the 
recommendation  of  Mrs.  J,  Henry  Miller, 
Chairman  of  the  McKinley  Park  Commis- 
sion, the  trustees  have  instructed  the  city 
engineer  to  prepare  plans  for  the  construc- 
tion of  a  new  bridge  to  replace  the  old  one 
at  31st  and  H  Sts.  The  estimated  cost 
of  the  work  is  $2,000. 

Stockton,  Gal. — A  joint  committee  of  the 
Supervisors  of  San  Joaquin  and  Stanislaus 
Counties  was  held  recently  to  arrange  de- 
tails for  the  construction  of  a  bridge  over 
Stanislaus  River  at  or  near  the  old  Bailey 
ferry,  almost  directly  north  of  Modesto. 
Surveys  and  plans  are  now  being  made  by 
the  Engineers  of  the  Counties.  Cost  of 
the  work  will   be  evenly  devided. 

Los  Angeles,  Gal. — It  is  proposed  by 
the  residents  of  the  northwestern  part  of 
Los  Angeles  and  South  Pasadena  to  con- 
struct a  concrete  bridge  across  the  Arroyo 
Seco  to  connect  the  two  places  instead  of 
building  the  dirt  fill  as  previously  planned, 
by  the  cities  of  Los  Angeles,  South  Pasa- 
dena, county  of  Los  Angeles  and  the  Salt 
Lake  Ry.  Co.  The  matter  was  presented 
to  the  Streets  &  Boulevard  Committee  and 
as  it  was  shown  that  the  railroad  tracks  so 
near  the  roadway  would  menace  drivers, 
it  was  decided  to  drop  the  railroad  from 
the  proposition.  The  structure  is  estimated 
to  cost  $288,000,  each  city  and  the  county 
paving  one-third. 

Denver,  Golo. — Representatives  of  the 
Rio  Grande.  Colorado  &  Southern  and 
Santa  Fe  R.  R.,  also  the  Denver  City 
Tramw-ay,  are  making  final  arrange- 
ments for  a  conference  with  the  citi- 
zens regarding  the  proposed  West  Colfax 
viaduct.  The  structure  as  proposed  will  be 
5,500  ft.  long  and  is  estimated  to  cost  about 
$700,000.  City  Engineer,  who  investigated 
the  feasibility  of  the  project,  states  that 
nothing  but  the  inactivity  of  the  railroads 
will  delay  the  work.  C.  S.  Thompson,  Pu- 
eblo Coin.,  is  Bridge  Engineer  of  the  Den- 
ver  &   Ri..   Grande   R.   R. 

Bridgeport,  Gonn. — All  bids  received  for 
the  construction  of  the  Boston  Avenue  con- 
crete arch  bridge  by  Director  M.  A.  Kenny 
have  been  rejected  on  account  of  their  be- 
ing too  high.  The  lowest  responsible  bid 
w^as  from  Schwerr  &  Luther  Co..  New 
York,  which  was  above  the  estimate.  City 
Engineer  will  be  called  upon  to  prepare  new- 
plans  and  bids  for  the  work  will  be  read- 
vertised. 

Atlanta,  Ga.— Fuller  &  Co.  has  been 
awarded  the  contract  for  the  construction 
of  the  Garins  hotel  at  the  corner  of  Peach- 
tree  St.  and  Ponce  de  Leon  Ave.  Work 
will  begin  at  once  and  it  is  to  be  com- 
pleted by  Sept.  1.  1911.  W.  L.  Stoddard  of 
New   York   is    the    architect. 

Gedartown,  Ga.— Bids  opened  June  20  by 
the  board  of  county  commissioners,  for  the 
construction  of  three  concrete  arch  bridges, 
have  been  rejected.  J.  L.  Moore,  Rockmart. 
Ga.,  is  chairman  of  the  board. 


Metropolis,  111.— Lieut.  Col.  J.  G.  War- 
ren, U.  S.  Engineer,  will  hold  a  hear- 
ing at  the  office,  1301  Liggett  Bldg., 
St.  Louis,  Mo.,  to  consider  plans  for 
the  construction  of  the  proposed  bridge 
over  the  Ohio  River  at  Metropolis,  III.  .-Vs 
noted  before  in  these  columns  the  structure 
is  to  be  built  by  the  Paducah  &  Illinois 
R.  R.  Co.  and  thfs  will  be  the  second  hear- 
ing held  regarding  the  proposition.  Maps 
of  the  locality  and  plans  of  the  proposed 
bridge   are    now   on   file. 

Paris,  111. — The  advertisement  by  the 
Highway  Commissioners  of  Grand  View 
township  for  the  construction  of  a  bridge 
over  the  West  Fork  of  the  Big  Creek  at 
Kime's  Mill  resulted  in  some  close  figuring 
by  several  bridge  companies.  The  pro- 
posals being  as  follows:  Vincennes  Bridge 
Co.,  $3,045;  Paris  Bridge  Co.,  $3,047;  S.  L. 
Sheets,  $3,047.  As  yet  no  contract  has  been 
let  for  the  superstructure  but  the  substruc- 
ture was  awarded  to  S.  L.  Sheets. 

Springfield,  111. — Board  of  county  com- 
missioners has  let  a  contract  to  C.  E.  Trow- 
bridge of  Chaiidlerville  for  the  construction 
of  six  concrete  bridges,  named  according 
to  their  localities.  The  Leeper  bridge  will 
cost  $994;  the  Redshaw  bridge,  $449;  the 
Rausch  bridge,  $620;  the  Fox  bridge,  $367: 
the  Shiloh  bridge,  $344;  the  Crawford 
bridge;  $471. 

Chariton,  la.— Board  ^  of  Lucas  County 
Supervisors  are  issuing  bonds  amounting  to 
$20,000  for  the  construction  of  bridges.  The 
policy  of  the  board  is  said  to  be  to  con- 
struct more  permanent  structures. 

Sioux  Gity,  la. — City  Council  has  in- 
structed that  all  pile  bridges  over  Perry 
Creek,  below  W.  3d  St.,  to  be  taken  out  and 
replaced  with  permanent  structures.  The 
Chicago.  Milwaukee  &  St.  Paul  and  the  Chi- 
cago &  Northwestern  Railroads  and  the 
Combination  Bridge  Co.  will  bear  'he  ex- 
pense, which  will  amount  to  about  $60,000. 

Allison,  la.— Arrangements  have  been 
completed  by  County  Commissioners  for 
replacing  the  90-ft.  bridge  on  the  line  be- 
tween Floyd  County  and  Butler  County  and 
townships  of  Powcrsville  and  Dayton.  The 
new  bridge   will  be  of  concrete. 

Marion,  la.— Alan  McDuff,  County  Super- 
visor, advises  the  construction  of  a  new 
bridge  over  the  stream  at  Bevcr  Ave.. 
Cedar  Rapids,  beyond  the  limits  of'  the 
Park.  The  new  structure  will  be  of  con- 
crete and  steel  and  will  be  wide  and  strong 
enough  to  accommodate  all  kinds  of  traf- 
fic   including   automobile. 

Kansas  Gity,  Kan.— The  Grand  View  Im- 
provement .Association  of  this  city  is  tak- 
ing steps  to  get  a  viaduct  built  across  the 
tracks  of  ihe"^  Union  Pacific  and  Rock  Is- 
land railroads  at  Eighteenth  St.  and  Mun- 
cie  Blvd.  As  proposed  the  structure  will 
be  built  to  support  street  cars. 

Minneapolis,  Kan.— Commissioners  of  Ot- 
tawa Countv  have  been  advised  by  High- 
way Engineer  Gear'-—  ■■•  'l'-  T.;^,-.-,.  ^^ratp 


Agricultural  College  to  reject  all  bids  re- 
ceived for  the  construction  of  the  (our 
county  bridges  as  the  lowest  bid  was  near- 
ly S3,000  in  exces^  of  the  estimate. 

Louisville,  Ky. — It  is  said  that  Louis- 
ville, Ky.,  will  be  chosen  as  the  site 
for  another  large  bridge  across  the 
Ohio  River,  .'\ccording  to  the  reports, 
the  Pennsylvania.  R.  R  Co.  will  erect 
a  new  bridge  to  span  the  Ohio,  con- 
necting Louisville  with  Jcffersonville,  the 
starting  point  on  the  Louisville,  Ky.,  side 
to  be  at  Fourteenth  street.  The  new  struc- 
ture will  supplant  the  old  bridge  at  Four- 
teenth street,  and  will  be  built  at  a  cost  of 
$3,000,000  or  $4,000,000. 

New  Orleans,  La. — The  contract  for  the 
construction  of  the  William  .\.  Kernaghan 
wharf  has  been  awarded  by  this  city  to 
W.  T.  Carey  &  Bro.  The  work  will  call 
for  an   expenditure  of  $53,118. 

Baltimore,  Md. — Raymond  Concrete  Pile 
Co.  of  New  York  and  Chicago  has  been 
awarded  a  contract  lor  the  foundation  of 
public  school  No.  2,  at  Stiles  &  Gough  Sts. 
Otto  H.  Simonson,  architect;  Engineer- 
Constructing  Co.,  Baltimore,  Md.,  general 
contractors. 

Boston,'  Mass. — City  Engineer  has  com- 
pleted plans  for  the  location  and  construc- 
tion of  the  proposed  temporary  bridgc<  over 
the  Mystic  River  between  Chelsea  and 
Charleston  and  same  has  been  filed  with 
Col.  Frederick  V.  .\bbot,  U.  S.  Engineer. 
Boston,  Mass.  Plans  for  the  structure, 
which  will  be  erected  by  the  cities  of  Bos- 
ton and  Chelsea,  call  for  a  pile  bridge  with 
a  100  ft.  draw  25  ft.  above  mean  water 
The  draw  in  the  present  Charlestown- 
Chelsea  bridge  will  be  taken  out  and  thi 
foundation  removed,  so  that  a  clear  open- 
ing of  100  feet  through  the  present  struc- 
ture can  be  secured  for  the  passage  of  ves- 
sels. The  fender  pier  will  also  be  extended 
about  200  feet  up  the  Mystic  river. 

Menominee,  Mich. — Congress  has  passed 
a  bill  authorizing  the  construction  by  the 
cities  of  Menominee  and  Marinette.  Wi«-  . 
to  construct  a  bridge  over  the  Menomine' 
River  between  the  two  cities. 

Pipestone,  Minn. — .Ml  bids  tendered  th'- 
committees  in  charge  I'f  letting  the  con 
tracts  for  the  construction  of  three  stc  I 
bridges  in  Holland  and  one  at  Lake  Lilliar 
were  rejected  on  account  of  their  being  tO' 
high  and  new  bids  will  be  advertised  for. 

Arrow  Rock,  Mo. — A  bill  has  been  intro- 
duced into  Congress  providing  that  tfr    '^• 
Louis-Kansas  City  Electric  Ry.  Co.,  i 
thorized  to  construct,  maintain  and  c,p:_^\ 
a  bridge  and  approaches  thereto  across  the 
Missouri  River  at  or  near  this  town. 

St.  Joseph,  Mo. — City  Council  has  taken 
the  first  steps  t^w-ard  the  construction  of 
viaducts  over  the  railroads  at  dangerous 
crossings.  .At  a  recent  meeting  the  body 
passed  an  ordinance  extending  the  city  lim- 
its to  take  in  sufficient  territory  to  include 
Illinois    Ave.    crossing    in    order    that    road 
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will  be  compelled  to  start  the  improvement 
at   that  place. 

Schuyler,  Neb.— The  Elkharn  Construc- 
tion Co.  of  Fremont,  Neb.,  has  been  award- 
ed a  contract  for  repairing  a  wSgon  bridge  ' 
over  Platte  River,  near  this  city.  The  work 
includes  si.x  175-ft.  steel  spans  at  $24.90  per 
ft.,  substructure  60-in.  piers  at  $16.85  per  ft., 
web  bracing  at  8%  cts.  per  lb.,  concrete  in 
tubes  at  34  cts.  per  cu.  ft.,  piling  in  tubes  at 
SO  cts.  per  ft.,  superstructure  24-ft.  wood 
span  at  $3.80  per  ft.,  oak  piling  at  45  cts.  per 
ft.,  caps,  etc.,  at  $34;  placing  old  lumber  at 
$8!     Bids  for  this  work  were  opened  June  27. 

Trenton,  N.  J. — Board  of  Freeholders 
are  considering  the  construction  of  a  bridge 
across  the  Water  Power  connecting  River 
Drive  Ave.,  with  the  Delaware  River  Drive. 
It  is  estimated  that  the  cost  of  the  pro- 
posed structure  would  not  exceed  $1,500. 

Patterson,  N.  Y. — At  a  recent  meeting  of 
the  various  bridge  committees  of  the  Board 
of  Freeholders,  County  Road  Superintend- 
ent was  authorized  to  repair  the  approaches 
to   the    Fifth   Ave.   structure. 

Rochester,  N.  Y. — Chairman  of  the  Public 
Works  Committee  of  the  Common  Council 
has  directed  Richard  H.  Curran,  Assistant 
Clerk,  to  ask  E.  A.  Fisher,  City  Engineer, 
to  make  some  su.ggestion  in  regard  to  the 
erection  of  the  foot  bridge  over  the  New 
York  Central  railroad  tracks  at  North 
Goddman  St.  An  estimate  of  the  cost  is 
also    desired. 

Albany,  N.  Y. — The  Canal  Board  has  ap- 
proved plans  for  the  construction  under 
Contract  No.  22,  new  highway  bridges  and 
raising  existing  structures  over  the  Erie 
Canal  between  Cold  Spring  and  Free  Bridge 
in  the  limits  of  the  barge  canal  contract 
No.  12.  The  work  is  estimated  to  cost 
$107,126,  also  plans  for  the  construction 
of  a  bridge  under  Contract  No.  79,  over 
the  Oswego  Canal  at  Bridge  St.,  in  Oswego, 
N.  Y. 

Cincinnati,  O. — County  commissioners 
have  awarded  a  contract  to  F.  J.  Brackett 
of  Glendale,  O.,  for  the  construction  under 
Specifications  No.  61,  superstructure  and 
substructure  of  lift  bridge  over  Miami  & 
Erie  Canal  on  Section  Ave.,  in  Hartwell, 
Springfield  township.  Bids  were  opened 
June   17. 

Cleveland,  C— Chas.  A.  Wright,  3856  N. 
40th  St.,  city,  at  $1,499,  and  Chas.  Patterson. 
7606  Shaw  Ave.,  city,  have  been  awarded 
contracts  for  the  construction  of  culverts, 
as  per  report  No.  2650  and  report  No.  2638. 
Bids  were  opened  June  25. 

Cleveland,  O.— Chas.  A.  Wright,  3856  W. 
40th  St.,  city,  has  been  awarded  the  con- 
tract for  the  construction  of  bridge  work 
per  Report  No.  2629,  culvert.  Center  Ridge 
road.  Rocky  River  township,  for  $1,420.  Bids 
were  opened  June  22. 

Cleveland,  O. — County  Commissioner  W. 
F.  Eirick  has  recommended  the  straighten- 
ing of  the  east  approach  of  the  present  Su- 
perior viaduct  to  St.  Clair  Ave.,  N.  E.     As 


the  steel  work  of  the  bridge  is  at  the  present 
time  in  very  bad  condition  it  would  be 
advisable  to  replace  the  entire  section  and 
at  the   same  time  make  the  change. 

Defiance,  O. — Board  of  county  commis- 
sioners has  awarded  the  contract  to  the  To- 
ledo jNIassillon  Bridge  Co.,  of  Toledo,  O., 
for  the  conatruction  of  the  superstructure 
of  the  new  Francis  St.  river  bridge,  and 
to  Schneider  Bros.,  for  the  construction 
of  the  substructure.  The  superstructure 
will  be  erected  for  $17,000,  and  the  sub- 
structure for  $7.75  per  cu.  yd. — concrete 
work, 

Hubbard,  O. — Quiggley  &  Meeker  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  substructure  of  a  bridge  over 
Yankee  Run  on  East  Liberty  St.,  in  this 
city.  N.  H.  Merwin  received  the  contract 
for  the  construction  of  the  superstructure 
bridge  on  the  Park  Ave.  extension  at  this 
of  the  bridge.     Bids  were   opened  June  27. 

Lakewood,  O. — Council  has  passed  a  reso- 
lution urging  the  count}'  commissioners  at 
Cleveland,  O.,  to  build  a  high  level  bridge 
over  the  river  to  replace  the  Superior  via- 
duct, which  is  now  unfit  for  use. 

Niles,  C— The  Mt.  Vernon  Bridge  Co. 
of  Columbus,  O.,  has  been  awarded  the  con- 
tract for  the  construction  of  the  proposed 
bridge  on  the  Park  Ave.  extension  at  this 
city  at  $9,879.     Bids   were  opened  June  27. 

Muskogee,  Okla. — It  has  been  decided  by 
the  Commissioners  of  Muskogee  County  to 
hold  a  special  election  July  23  for  the  pur- 
pose of  voting  bonds  amounting  to  $100,000 
to  provide  funds  for  the  construction  of 
34  bridges.  The  structures  will  be  of  steel 
resting  on  cement  abutments  and  piers  and 
are  estimated  to  cost  about  $3,000  each. 

Tulsa,  Okla. — The  Canton  Bridge  Co.,  of 
Canton,  O.,  has  been  awarded  a  contract 
by  the  county  commissioners  for  the  con- 
struction of  28  bridges  throughout  the  coun- 
ty.     The   company's   bid   being  $78,174. 

Harrisburg,  Pa. — Board  of  Public 
Grounds  and  Buildings  has  approved  the 
plans  for  the  construction  of  the  3-span 
concrete  arch  bridge  over  the  creek  near 
Hummelstown.  The  contract  for  the  struc- 
ture which  is  estimated  to  cost  about  $15,- 
000  will  be  let  in  the  near  future.  Mason 
D.   Pratt  is   Engineer. 

York,  Pa. — Nelson-Meredith  Co.,  Cham- 
bersbury,  Pa.,  received  a  contract  for  the 
construction  of  a  concrete  bridge  over 
Codorus  Creek,  near  Larus,  at  the  site  of 
Bridge  Case  No.  3,  for  $1,545.  The  struc- 
ture will  have  a  40-ft.  clear  span  with  a  14- 
ft.  roadway.     Bids  were  opened  June  27. 

York,  Pa. — Plans  have  been  submitted  to 
the  Highway  Committee  of  the  City  Council 
by  A.  B.  Kraft  for  the  construction  of  a 
bridge  across  Tyler's  Run  at  Jackson  to  re- 
place the  bid  structure  recently  destroyed 
bv   high   water. 

Fort  Crockett,  Tex.— F.  E.  Newbery  & 
Co.,  614  Century  Bldg..  St.  Louis,  Mo.,  at 
$11,944,    has    been    awarded    a    contract    for 


the  construction  of  an  electric  lighting  sys- 
tem. The  work  includes  sub-station  for 
transformers,  installation  of  fixtures,  trans- 
formers and  watt  meters,  pole  line  and  serv- 
ice  wires.     Bids   were   opened   May   31. 

Fort  Sam  Houston,  Tex. — Following  con- 
tracts have  been  awarded  by  Capt.  Fred  H. 
Gallup  for  repairs  to  heaters:  Higgins  Co., 
San  Antonio,  Tex.,  $3,246;  James  B.  Clow 
&  Sons,  Chicago,  111.,  $205;  San  Antonio 
Sheet  Metal  Works,  $23;  H.  Mueller  Manu- 
facturing Co.,  Decatur,  111,  $328;  The  Lunk- 
heimer  Co.,  Cincinnati,  O.,  $215;  New  York 
Central  Iron  Works,  Geneva,  N.  Y.,  $107. 
Bids  were  opened  June  16. 

Goliad,  Tex. — No  contract  was  let  by  the 
County  Court  June  lS,Jor  the  construction 
of  the  bridge  across  Fifteen-Mile  Colletto 
connecting  Goliad  and  DeWitt  Counties. 
•  Houston,  Tex. — An  announcement  has 
been  made  to  the  effect  that  the  contract 
for  the  construction  of  the  San  Jacinto  St. 
bridge  will  be  let  within  a  few  days.  Plans 
and  specifications  have  been  prepared  by 
the    City    Engineer. 

Dallas,  Tex. — Plans  for  the  proposed 
Dallas-Oak  Cliff  Viaduct  have  been  prac- 
tically completed  and  county  engineer  will 
probably  be  authorized  for  bids  in  the  near 
future.      Ira    Hedrick    is    the   Architect. 

San  Antonio,  Tex. — Property^ owners  have 
raised  $12,000  for  the  construction  of  a 
new  bridge  over  the  San  Antonio  River 
at  Travis  St.  It  is  expected  that  bids  will 
soon  be  asked  for  a  concrete  and  steel 
structure. 

Sherman,  Tex. — City  has  awarded  the 
contract  for  the  construction  of  a  concrete 
bridge  over  Post  Oak  Bayou  in  West  La- 
mar St.  The  structure  will  be  used  by 
the  Texas  Traction  Co.,  for  its  West  Hill 
extension. 

Roanoke,  Va.— The  Roanoke  Bridge  Co. 
has  been  awarded  a  contract  for  the  con- 
struction of  13  bridges  in  Allegheny  Coun- 
ty. The  bridges  will  be  located  as  fol- 
lows: Four  over  Potts  creek,  two  over 
Dunlap  creek,  two  over  Wilson  Creek,  two 
over  Karnes  creek,  two  over  Jackson's  river 
and  one  at  Indian  Draft.  The  work  will 
require  over  1,000,000  lbs.  of  steel.  The 
contract  was  awarded  at  $46,000. 

Fort  Ward,  Wash. — The  Higgins  Manu- 
facturing Co.  of  Newport.  Ky,,  has  been 
awarded  a  contract  for  furnishing  window 
screens  for  this  place  at  $1,107.  Bids  were 
opened  Alay  26. 

Laramie,  Wyo. — J.  A.  Warren  of  Boulder, 
Colo.,  has  been  awarded  the  contract  for 
the  construction  of  the  new  Elks  hall  in 
this  city  for  $37,937.  J.  C.  Hulett  of  Rock 
Springs  at  $1,200  for  wiring  the  building; 
W.  H.  Inman  of  Laramie  at  $3,990  for  the 
plumbing  and  heating  work.  The  building 
is  to  be  completed  in  seven  months. 

Verdun,  Que. — Council  is  considering  tak- 
ing steps  toward  having  the  bridge  on 
Church  St.  widened  to  permit  the  installa- 
tion of  street  car  tracks  over  the  structure. 
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New  Decatur,  Ala. — City  has  let  contracts 
for  street  paving  and  sidewalk  building  to 
the  total  amount  of  $38,620.  A  contract 
to  the  amount  of  $26,696,  for  the  paving 
of  Johnson  and  Jackson  Sts.,  was  given  to 
Goodrich  &  Crinkley  of  Decatur  and  a  con- 
tract for  cement  sidewalks  to  the  amount 
of  $11,924  was  given  to  W.  M.  Leftwick 
&  Co.  of  Nashville,  Tenn. 

Sisson,  Gal. — The  county  viewers  who 
have  been  over  the  proposed  road  to  Mount 
Shasta  have  completed  their  report.  The 
route  is  from  a  point  near  Sisson  to  what 
is  known  as  the  Timber  Belt  Camp.  The 
•road  will  be  put  into  condition  for  the  use 
of  automobiles. 

Los  Angeles,,  Gal. — Board  of  supervisors 
has  awarded  two  contracts  to  the  Oil  Ma- 
cadam   Paving   Co.,   for   work   on    two   sec- 


tions of  the  Long  Beach  Blvd.;  one  for 
grading  and  culverts  at  $1,935  and  the  other 
for  the  same  kind  of  work  at  $1,840,  with 
$1.75  for  each  ton  of  stone,  screenings  or 
sand  in  the  construction  of  oil  macadam 
paving,  oiled  shoulders  or  stone  shoulder 
drains, 

Los  Angeles,  Cal. — The  following  bids 
were,  received  by  the  board  of  supervisors 
on  June  20,  for  the  construction  of  the 
Hollywood-Toluca  road:  A,  C.  St.  John, 
$.39,049;  W.  N.  Crandall,  $45,860;  Barber 
Asphalt  Paving  Co.,  $87,512,  The  highway 
commissioner's  estimate  for  this  work  is 
$.'?7,35S. 

Long  Beach,  Cal.— Supervisor  C.  J.  Nellis 
has  promised  the  chamber  of  commerce 
parks  and  roads  committee  that  work  will 
soon    be    started    on    the    improvement    of 


the  present  highway  between  this  city  and 
Los  Angeles.  The  improvement  will  ex- 
tend to  Manchester  Ave,  at  the  Los  Ange- 
les city  limits,  and  the  Los  Angeles  cit}' 
authorities  will  be  asked  to  improve  about 
two  miles  of  road  inside  the  city,  leading 
to  this   point. 

Palo  Alto,  Cal. — Supervisor  Frank  E, 
jNIitchell  of  this  Fifth  Supervisorial  District 
contemplates  the  construction  of  a  number 
of  macadam  and  gravel  roads.  At  present 
the  supervisor  is  experimenting  with  dif- 
ferent kinds  of  top  dressing  for  graded 
roads. 

Blue  Lake,  Cal. — County  Surveyor  Con- 
ners  is  making  a  survey  for  the  proposed 
new  county  road  to  the  Mendocino  line  at 
Garberville.  This  road  will  eliminate  the 
Bell   Spring  mountain. 
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Blue  Lake,  Cal. — Board  i.t  county  com- 
nussioiieis  lias  awarded  a  contract  to  T  S 
Ullathorne  at  $1,050  and  $950  respectively 
for  tlic  construction  of  the  two  sections  of 
the  Martins'  Ferry  Orleans  road,  aggregat- 
ing  10.125   ft. 

San  Francisco,  Cal. — Board  of  county  su- 
pervisors will  probably  construct  a  well- 
built  road  from  Bakersfield  to  Moron,  by 
way  of  Cole's  levee,  a  distance  of  34  miles. 

Denver,'  Colo. — A  bill  has  been  passed  by 
the  board  of  supervisors  providing  for  the 
extension  of  Speer  Blvd.,  from  West  Col- 
fax Ave.,  to  the  14th  St.  viaduct,  carrying 
with  it  an  appropriation  for  $102,500  for 
the    improvement. 

Fruita,  Colo.— City  has  purchased  20 
acres  of  land  on  which  will  be  built  a  half- 
mile  speedway  and  a  swimming  pool  for  the 
public.  The  chamber  of  commerce  is  pro- 
moting  the  project. 

Washington,  D.  C. — The  Northeastern 
Suburban  Citizens'  Association  has  asked 
the  district  commissioners  to  use  the  ap- 
propriation which  has  been  available  since 
last  July  for  the  macadamizing  of  Mills 
Ave.,  from  Rhode  Island  Ave.,  to  its  inter- 
section with  24th  St..  Langdon  and  Evarts 
St.,  from  22d  St.  to  24th  St.,  Langdon  and 
that  28th  St.,  Avalon  Heights,  between 
Franklin  St.  and  Bladensburg  road,  be  put 
in  passable  condition  for  vehicles;  that 
West  Virginia  Ave.  be  improved  as  a  pub- 
lic thoroughfare  from  22d  St.,  Langdon, 
to    Florida    Ave.,    northeast. 

Washington,  D.  C. — The  government  will 
buy  the  12  squares  of  land  between  the 
Capitol  and  Union  station  within  the  next 
eight  years.  The  conferees  of  the  Senate 
and  House  have  agreed  that  $3,600,000  shall 
be  expended  at  the  rate  of  $500,000  a  year. 
The  tract  will  be  used  as  an  addition  to 
the  present  Capitol  grounds.  The  plan  con- 
templates also  the  construction  of  a  150- 
ft.  avenue  from  Pace  monument  at  the  foot 
of  the  Capitol  to  the  west  fountain  in  the 
plaza. 

Carterville,  111. — City  council  has  passed 
an  ordinance  for  the  construction  of  IS 
miles  of  concrete  sidewalks  at  an  estimated 
cost  of  $55,000.     L.   E.  Robertson  is  mayor. 

Chicago,  111. — Judge  Brentano  has  con- 
tinued projects  for  the  resurfacing  of  La 
Salle  St.,  .\dams  St.,  and  a  part  of  Con- 
gress  St.   ill   the   downtown   district. 

Alton,  111. — Board  of  local  improvements 
has  awarded  a  contract  to  Valentine  W'olf 
for   street   paving   on    ililton   road. 

Elwood,  111. — Commissioners  of  highways 
of  the  town  have  awarded  a  contract  to 
D.  H.  Fatout  of  Indianapolis,  Ind.,  at  $9,249, 
for  the  grading  and  constructing  of  two 
and  one-half  miles  of  macadam  roads.  The 
road  will  be  commenced  at  the  cross-roads 
at  Vermilion  Grove,  extending  east  and 
west  from  that  point.  Another  road  will  be 
extended  from  the  east  end  of  the  rock 
road,  south  to  the  county  line. 

Kokomo,  Ind. — City  has  awarded  a  con- 
tract to  the  Union  Asphalt  Construction 
Co.,  of  Indianapolis,  for  the  grading,  pav- 
ing, curbing  and  construction  of  walks  on 
Taylor  St.  The  contract  was  awarded  at 
$11,280.     Bids  were  opened  June  27. 

Marion,  Ind. — Wabash  County  Commis- 
sioners recently  met  with  the  county  com- 
missioners of  this  county  relative  to  the 
proposed  improvement  of  the  road  between 
the  two  counties,  extending  from  the  Lagro 
road  west  to  the  Mississinewa  river.  .Aaron 
Singer,  of  Wabash  County,  and  Fisher 
Blinn.  of  Grant  County,  were  named  view- 
ers, and  Will  Fowler  of  Wabash  as  engineer 
for  the   road. 

Logansport,  Ind. — J.  B.  Winters,  rep- 
resenting the  Broadway  resident  prop- 
erty owners,  who  have  petitioned  the 
board  of  public  works  for  the  paving 
of  that  street  from  the  east  line  of 
Seventh  St.  to  the  east  line  of  26th  St..  has 
asked  the  board  to  proceed  with  the  work 
this  summer.  The  board  has  instructed 
Harry  Thompson,  city  engineer,  to  prepare 
the  plans  and  specifications  for  the  pave- 
ment. It  has  not  been  deciled  what  kind 
of   pavement   will    be   used. 


Albia  la.— Magdcn  &  Sheely  have  been 
awarded  a  contract  for  paving,  curbing  and 
guttering  streets  in  this  city  at  $24,653  The 
work  includes  grading,  curbing,  gultering 
and  paving  with  vitrified  blocks  on'  con- 
crete foundation  about  9,41U  s<|  yds  and 
about  7,690  lin.  ft.  of  combined  curb  and 
gutter.      Bids   were  opened  June  27 

Cedar  Rapids,  la.— City  council  has 
awarded  a  contract  to  the  Cedar  Rapids 
Construction  Co.,  represented  by  .Mr.  Ucai- 
er.  at  $1.60  per  sq.  yd.,  for  the  paving  with 
brick  blocks  the  block  between  Seventh 
and  Eighth  Aves.  in  11th  St. 

Bedford,  la.— City  council  has  awarded 
two  contracts  to  M.  A.  Camery  of  Harlan, 
la.  The  first  is  for  putting  down  21  blocks 
of  brick  paving  and  the  other  for  18  blocks 
of  sewer.  These  contracts  will  amount  to 
about  $75,000. 

Marshalltown,  la.— City  council  on  June 
23  rejected  the  bids  for  the  construction  of 
four  miles  of  concrete  pavement  and  will 
advertise  for  new  bids.  The  lowest  bid  re- 
ceived was  $1.68.  The  low  bid  on  12,000 
sq.  yds.  of  brick  block  pavement  was  $1.95. 
"This  work  will  probably  also  be  readver- 
tised. 

Johnsville,  Ky.— The  Nelson  Fork  Turn- 
pike Road  Co.  has  been  incorporated  with 
a  capital  stock  of  $2,350.  The  incorporators 
are  Harry  Taylor,  Clarence  .\rnold  and 
.S.    M.  Jordan. 

Jeffersonville,  Ky.— Charles  W.  Kclley 
and  Peter  Heller  of  this  city  have  com- 
pleted the  work  of  surveying  the  line  for 
a  free  gravel  road  from  Bethel  church  to 
Bethlehem  in  the  "eastern  part  of  the  coun- 
ty. The  highway  will  be  six  and  three- 
quarter  miles  long  and  slightly  diverges 
from  the  old   Camp  Creek,  road. 

Baltimore,  Md. — State  road  commis- 
sion at  BaltiiiK.ire,  Md.,  has  announced 
through  its  chairman,  John  ^L  Tucker, 
that  it  W'ill  ask  for  bids  for  about 
19  miles  of  road  construction  in  dif- 
ferent sections.  The  roads  to  be  built 
at  this  time  include:  In  Hartford  County — 
Four  and  one-half  miles,  extending  west 
from  the  end  of  Conowingo  bridge  via  Glen- 
co  and  Berkley  to  the  Dublin  Crossroad. 
In  Frederick  County — Five  miles,  from  Jef- 
ferson to  Petersville.  In  Baltimore  County 
— Belair  road,  from  the  city  limits  to  Over- 
lea,  three  and  one-half  miles;  Hartford  road, 
from  North  .\ve.  to  Atlantic  \\e.;  Liberty 
road,  from  Twelfth  St.  to  Buck's  lane. 
Garrett  County — From  the  Alleganj'  coun- 
ty line  toward  Pincy  Grove,  to  include  two 
sections  of  the  National  turnpike,  between 
Cumberland   and    Piney    Grove. 

Baltimore,  Md. — Board  of  Awards  has 
awarded  a  contract  to  Patrick  Flanagan  at 
76c  per  sq.  yd.,  for  the  paving  of  26th  St., 
between  Eastern  Ave.  and  Sydenham  Hos- 
pital,   with    macadam. 

Detroit,  Mich.— Council  committee  on 
parks  and  boulevards  has  recommended 
that  $35,000  be  turned  over  to  Commission- 
er Hurlburt  for  the  improvements  on  the 
boulevard. 

Menominee,  Mich. — On  June  23  the  road 
commissioners  received  several  bids  for 
road  improvements.  .  Most  of  the  work  is 
repair  work  on  the  macadam  or  gravel 
roads,  together  with  work  on  culverts  and 
bridges.  It  will  also  include  the  rebuild- 
ing of  about  eight  miles  of  macadam  road. 

Albert  Lea,  Minn. — Fielding  &  Shepley, 
216  University  .\ve..  St.  Paul,  Minn.,  have 
been  awarded  a  contract  by  this  city  for 
paving  alleys.  The  work  includes  4,016  sq. 
yds.  of  paving;  1,762  cu.  yds.  of  excavation; 
3.440  lin.  ft.  of  protection  curb.  Bids  v'ere 
opened   June  24. 

Chisholm,  Minn.— D.  C.  Hackett  and  C. 
D.  Purple  of  this  citv  have  circulated  a  peti- 
tion in  the  Sturgeon  Lake  country  for  the 
county's  portion  of  the  road  which  is  to  be 
constructed  by  the  township  of  Stuntz.  The 
whole  road  will  be  about  four  and  one-halt 
miles  long.  The  petition  will  be  presented 
to  the  board  of  county  commissioners  at 
its  July  meeting. 

St.  Joseph,  Mo.— Board  of  public  works 
has  awarded  a  contract  to  Rackliflfe  &  Gib- 


-"11   lor  the  paving  ul    Uighlaiid   .\ 

Second   St.    to  a   point    147   fi.    w. 

Joseph    .\vc.,    with    hassaiii.     The    l  -Mi.m 

calls  for  7,278  sq.  yds.  of  pavemcni  at  $1.45 

per  sq.  yd.     The  board  also  aw.r,i,,i    .      ,,,. 

tract   to  The   Melropuliiaii    I' 

the  paviiiK  of  Calhoun   St.,   n 

Ave.    to   25th,    With    mineral    rubber.      J  Ins 

contract  calls  (or  5,996  sq.  yds.  of  pavement 

at  $1.75  per  si|,  y<J. 

St.  Joseph,  Mo. —  Employes  of  the  city  en- 
gineering deparlment  arc  now  at  v,    -'    

paring    plans    for      straighieiiinK. 
and    paving    26th    St.,    from     .\l<;- 
Mary  St.     The  board   of  public   works  ha.s 
been    petitioned    for    the   grading    ><i    Patce 
St  ,    ir..iii   2Rth    to  29ih   Sts. 

Springfield,  Mo.— State  Highway  Engi- 
neer Curtis  Hill,  Columbia,  Mo.,  and  J.  H. 
Curran,      Immigration      Coininissioner.     St. 

Louis,   are   planning   the   construe? ■     ■ 

highway  from  St.  Louis  to  Spriiii. 
proposed  road  will  connect  with  on 
leading  into  Washington,  Carthage,  Joplin, 
Pittsburg,  .\Ionette  and  Pierce  City,  .\nnjng 
those  interested  is  the  .\utomobilc  club  of 
St.  Louis,  with  headquarters  at  the  Plant- 
ers'  Hotel. 

Cleveland,  O.— The  W  heeling  &  Lake 
Erie  Railroad  has  submitted  to  the 
city  of  Cleveland,  O.,  plans  for  the 
construction  of  a  new  high  level  road- 
way to  the  flats  along  Canal  road  and 
Vinegar  Hill.  The  plans  call  for  a  road- 
way 26  ft.  wide  requiring  a  fill  of  lO.OllO 
cu.  yds.  of  earth  and  the  cost  will  bc"$2ii<i.- 
IXX).  Service  Director  Lea  favors  a  r^  :ul 
that  is  at  least  CO  ft.  wide,  and  cutting  d'  .•.  n 
the  present  grade  of  10  ft.  to  that  of  two 
and  ont-half  ft. 

Caldwell,  O. — Petition  has  been  presented 
to  the  commissioners  of  Noble  county  by 
J.  li.  Racey  and  others  for  the  establish- 
ment of  a  county  road  along  the  '  " 
described  route  in  Noble  townsli 
the  Hoskinsvillc  road  near  the  rcM..v.iv.  ..; 
William  Beckett  to  the  bricK  road  leading 
from  Caldwell  to  Belle  Valley,  O. 

Columbus,  O.— J.  L.  Hamil  of  the  Rittcr 
Luiiibir  Co.,  this  city,  has  succeeded  in 
raising  the  required  $23,000  for  the  improve- 
ment of  East  Broad  St..  from  the  Norfolk 
&  Western  Railroad  tracks  east  to  the  Bul- 
litt Park  line.  The  street  will  be  paved 
witli  a  patent  material  and  modeled  along 
the  park  plan,  as  the  rest  of  East  Broad  St. 

Portsmouth,  O. — Engineer  Sam  Harper, 
having  charge  of  the  paving  of  the  Chilli- 
cothe  pike,  has  presented  the  profile  of 
the  part  to  be  graded  to  the  state  higlwvay 
commissioner  for  his  approval.  If  the  pro- 
file is  approved  bids  for  the  construction 
will   be  ailvertised  for  immediately. 

Columbus,  O. — County  commissioners 
have  adopted  a  resolution  providing  for  the 
building  of  a  macadam  road  between  Dub- 
lin and  Hillfard,  in  Norwich  and  Washing- 
ton townships.  The  road  is  not  to  be  sur- 
faced. The  commissioners  will  ask  for  bids 
at  once.     The  distance  is   12  miles. 

Ashland,  O. — County  cnmmissioners  have 
decided  to  pike  the  .McKay  road  leading 
north  from  Loudonville  for  a  distance  of 
several   miles. 

Cincinnati,  O. — City  council  has  passed  an 
ordinance  authorizing  the  Park  Commis- 
sion to  construct  a  macadam  roadway  in 
Woodward  Park,  at  a  cost  not  exceeding 
$4,500. 

Crooksville,  O. — City  has  sold  bonds  in 
the  sum  of  $3,500  and  the  contract  for  pav- 
ing State  St.  for  a  distance  fif  nearly  a 
mile  was  let  to  J.  H.  Henderson,  Cosh'Ht'  ,  , 
at  $14,378. 

New  Lexington,  O. — City  coun 
ed  a  contract   to   W.   R.  Wi!-""   ' 
at  $13,240  for  the  pavine 
other    bids    submitted    !■  : 
Adams   Bros.'   Contractin-..' 
$13,984;   Geo.  J.   Bock  &   S.  on. 

$14,435. 

Quaker  City,  O. — County  Commissioners 
have  awarded  a  contract  t"  A.  T.  Warrick 
of  Barnesville  for  $4,699,  for  the  construc- 
tion of  the  second  section  of  the. Quaker 
City-Salesville  pike.     This  section  is  a   lit- 
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tie  over  one-half  mile.  When  completed 
the  pike  will  e.xtend  from  the  Quaker  City 
corporation  line  to  that  of  Salesville. 

Portland,  Ore. — Directors  of  the  Port- 
land Automobile  club  have  decided  to  co- 
operate with  the  newly  organized  Van-" 
couver  Automobile  club  for  the  improve- 
ment of  the  highway  between  Vancouver 
and  Kelso,  and  probably  as  far  north  as  To- 
ledo. The  counties  through  which  the  road 
passes  between  Vancouver  and  Toledo  are 
Clarke,  Cowlitz  and  a  small  portion  of 
Lewis  county.  The  distance  is  about  50 
miles. 

The  Dalles,  Ore. — City  council  has 
awarded  a  contract  to  the  Warren  Con- 
struction Co.,  at  $1.87  per  sq.  yd.,  lor  the 
paving  of  Fourth  St.  This  company  has 
completed  Second  St.,  and  is  now  paving 
Third  St. 

York,  Pa. — City  council  has  awarded  con- 
tracts for  the  paving  of  West  York  Ave. 
and  South  George  St.  with  sheet  asphalt  to 
the  Filbert  Paving  &  Construction  Co.,  at 
$1.78  per  sq.  yd.,  and  to  the  Central  Con- 
struction &  Supply  Co.,  of  Harrisburg,  for 
paving  Market  St.,  with  sheet  asphalt,  from 
the  M.  &  P.  railroad  to  Sherman  St.,  at 
$1.67  per  sq.  yd. 

McKeesport,  Pa. — W.  E.  Hawley  was 
awarded  the  contract  for  the  construction 
of  the  Turtle  Creek  and  Monroeville  road 
for  $22,398,  and  Foley  Bros.,  for  the  Perry- 
ville    Extension   No.    1,  for  $39,754. 

Mount  Pleasant,  Pa. — Thaney  Pietro  of 
Mor,gantown,  W.  Va.,  has  been  awarded  a 
contract  for  paving  Dramond  and  Bridge- 
port Sts.  at  $11,463.  Bids  were  opened 
June  24. 

Pittsburg,  Pa. — County  Controller  R.  J. 
Cunningham  has  awarded  a  contract  to 
Foley  Bros,  at  $39,764,  for  the  permanent 
improvement  of  the  Perryville  E.xtension 
No.  1  road  from  the  West  View  Borough 
line,  a  distance  of  1''-;  miles,  and  the  Turtle 
Creek  road  from  Turtle  Creek  Borough 
line,  a  distan(?e  of  2%  miles.  Bids  were 
opened  June  24. 


Philadelphia,  Pa. — City  councils  have  ap- 
propriated the  sum  of  money  which  Direc- 
tor Stearns  has  asked  for  in  his  estimate 
for  ne.\t  year,  $11,454,874,  for  the  improve- 
ment of  streets  in  this  city.  The  sum  of 
$5,583,684  is  required  for  the  Bureau  of 
Highways. 

Philadelphia,  Pa.- — The  Ambler-Davis  Co. 
has  been  awarded  the  contract  for  macad- 
amizing Church  road  in  Springfield  town- 
ship, Montgomery  county,  for  $19,874,  for  a 
distance  of  10,100  ft. 

Olyphant,  Pa. — City  council  has  awarded 
a  contract  to  the  highest  bidder,  Cummings 
&  Johnson,  at  $16,715,  for  the  paving  of 
Race,  River  and  Susquehanna  Sts.,  with 
vitrified  brick.  The  Cunningham  Paving  & 
Construction  Co.,  of  Philadelphia  under  bid 
the   successful   bidder  by  $611. 

Pittsburg,  Pa. — Universal  Portland  Ce- 
ment Co.  has  been  awarded  a  contract  for 
furnishing  Allegheny  County  with  cement 
for  year  beginning  July  1,  1910.  The  con- 
tract was   let  for  $1.32  per  bbl. 

Winnsboro,  S.  C. — The  town  council  has 
awarded  the  contract  for  paving  a  part  of 
the  northern  end  of  Congress  St.,  to  Wes- 
ton &  Brooker  of  Columbia.  A  concrete 
walk  will  be  laid  commencing  at  the  cor- 
ner of  College  and  Main  Sts.,  and  running 
for  a  distance  of  a  block,  being  an  exten- 
sion of  the  walk  from  the  Methodist 
church. 

Knoxville,  Tenn. — Plans  have  been  made 
for  the  paving  of  W.  Jackson  .-\ve.  exten- 
si(ni  with  macadam  at  an  estimated  cost  of 
$75,000.  The  work  will  require  7,500  cu. 
yds.  of  excavation,  being  60  per  cent  solid 
rock,  and  the  construction  of  1,700  lin.  ft.  of 
stone  curb.  The  contract  for  the  work  will 
be  let  after  the  right  of  way  is  secured. 
J.  E.  Thompson,  city  engineer,  has  charge 
of  the  work. 

Nashville,  Tenn. — The  Southern  Bitu- 
lithic  Co.  has  been  awarded  a  contract  by 
the  board  of  public  works  for  the  paving  of 
the  Broadway  viaduct  with  brick.  The  job 
will   cover   the   territorv   from    10th   to   12th 


.\ves.,  totalling  about  5,400  sq.  yds.  The 
contract   was   awarded  at  $1.57   per   sq.   yd. 

Walla  Walla,  Wash. — Commercial  club  of 
this  city  has  appointed  a  committee  com- 
posed of  R.  H.  Johnson,  F.  W.  Kaser  and 
George  E.  Kellough  to  petition  the  city 
council  to  connect  the  city  paving  with  the 
College  Place  macadam  road.  They  will 
endeavor  to  get  the  desired  improvement 
of  the  streets  at  the  end  of  Main  and  Rose, 
near   the   O.    R.   &   N.   depot. 

Olympia,  Wash. — State  highway  commis- 
sion has  awarded  the  contract  for  three  sec- 
tions of  state  road  No.  5  in  Lewis  county, 
to  Young  &  Landes  of  Chehalis;  for  state 
road  No.  2  in  Stevens  county  to  J.  M.  Noble 
&  Co.,  of  Spokane;  and  for  state  aid  road 
No.  78  in  King  county  to  F.  Kerr  FoUiott 
of   Seattle. 

Fort  Monroe,  Va. — Following  bids  were 
jeccived  by  Ernest  R.  Tilton,  constructing 
quartermaster  at  this  place,  for  filling,  grad- 
ing, etc.,  around  new  building  on  the  27th 
inst.:  R.  H.  Richardson  &  Bros..  Hampton, 
Va.,  $2,248;  G.  E.  Trice  &  Co.,  Hampton, 
Va..  $2,027;  P.  F.  Connolly  Co.,  Jamaica 
Plains,  Mass..  $3,166. 

Moundsville,  W.  Va. — County  court  has 
voted  to  widen  the  county  road  from  the 
Glendale  postoffice  to  a  few  feet  on  the 
north  side  of  Newman's  run,  a  distance  of 
about  400  ft.  A  strip  of  ground,  about  seven 
ft.  in  width,  will  be  taken  from  the  property 
on   the   west   side  of  the  road. 

Beckley,  W.  Va. — City  has  voted  the  is- 
suance of  bonds  in  the  sum  of  $60,000  for 
paving  the  streets   and   sewerage. 

Green  Bay,  Wis. — Brown  County  com- 
missioners and  Supt.  of  Highways  Henry 
Van  den  Heuvel  have  awarded  contracts 
for  the  improvement  of  three  highways  as 
follows:  M.  Brunette,  at  $1.44  per  yd.,  river 
road  in  the  town  of  .Ashwaubenon,  with 
crushed  stone;  Peter  Larson,  at  90c  to 
$1.15  per  yd..  Ridge  road  in  the  same  town, 
with  gravel;  Charles  Kropp,  at  $5.25  per 
rod.  Shawano  road  west  of  Burdon's  hill, 
with  crushed  stone. 


WATER-WORKS        AND        SEWERAGE 


Fort  Morgan,  Ala. — The  constructing 
quartermaster  at  this  place  has  awarded  a 
contract  to  W.  C.  Pease  of  Atlanta,  Ga., 
for  the  construction  of  a  reinforced  con- 
crete cistern  with  a  capacity  of  11,500  gals. 
Bids  were  opened  June  21. 

Albertville,  Ala.— Mayor  W.  D.  Goodwin 
has  called  an  election  on  July  12  for  the 
purpose  of  allowing  the  citizens  to  vote  on 
the  question  of  issuing  $25,000  of  bonds  for 
building  a  systefn  of  water  works  for  the 
town, 

Bessemer,  Ala. — City  council  has  granted 
a  franchise  to  the  Birmingham  Water, 
Light  &  Power  Co.  The  company  pro- 
poses to  construct  the  system  within  two 
years. 

Phoenix,  Ariz.— On  June  15  city  voted 
to  issue  bonds  in  the  sum  of  $400,000  for 
the    construction   of   a   sewer  system. 

Ola,  Ark. — City  council  has  awarded  a 
contract  to  the  Kress  Construction  Co.,  of 
Struttgart,  Ark.,  for  the  construction  of  the 
waterworks  and  electric  light  plant  for  the 
city.     The  amount  of  the  contract  is  $35,000 

Little  Rock,  Ark.— Homer  Water  Co.,  of 
this  city  has  filed  a  certificate  with  the  sec- 
retary of  state,  showing  that  it  had  in- 
creased its  capital  stock  from  $50,000  to 
$500,000  for  improvements.  S.  A.  Setarns  is 
president  of  the  company. 

San  Francisco,  Cal. — Board  of  public 
works  has  awarded  a  contract  to  the  Met- 
tropolis  Construction  Co.,  for  laying  the 
new  sewer  in  Seventh  St.,  from  Howard  to 
Hubbell,  the  accepted  bid  being  $59,000. 

Willows,  Cal. — Town  trustees  contemplate 
the  extension  of  the  sewer  system  and  will 
probably   call   for   a  bond  issue  at  once. 

Oakland,  Cal.- — City  council  has  recom- 
mended an  appropriation  of  $1,500  for  the 


purpose  of  building  a  sewer  on  Alice  St., 
from   13th  St.,  to  19th   St. 

Sawtelle,  Cal. — The  Commercial  club's 
special  committee  named  at  a  recent  pub- 
lic meeting  for  the  purpose  of  securing  esti- 
mates and  data  relative  to  the  proposed 
sewer  system,  has  submitted  a  report  show- 
ing that  the  cost  would  not  exceed  $50,000. 

San  Francisco,  Cal. — The  Green  Valley 
Improvement  club  has  appointed  a  com- 
mittee to  secure  a  right-of-way  for  a  bond 
sewer  from  Mt.  Vernon  Ave.,  to  Spring- 
dale  St. 

Sutter  Creek,  Cal. — Town  contemplates 
the    construction    of   a    sewer    system. 

Alameda,  Cal. — Plans  and  specifications 
for  the  construction  of  the  south  side  sew- 
ers have  been  adopted  by  the  city  council. 
Bids  for  the  work  will  be  advertised  for  in 
the  near  future. 

Oakland,  Cal.— Bay  Cities  Water  Co..  of 
Oakland,  Cal.,  has  announced  that  prelim- 
inary plans  are  being  perfected  for  the  de- 
velopment of  its  watersheds  at  Mount  Ham- 
ilton and  the  delivery  into  this  city.  Ala- 
meda and  Berkeley,  of  an  estimated  20.000,- 
000  gals,  of  water  daily.  The  work  is  to 
necessitate  the  expenditure  of  $15,000,000. 
Two-thirds  of  the  amount  is  needed  in 
building  four  reservoirs  and  a  series  of 
trunk  mains  from  the  watersheds  into  this 
district.  The  remaining  $5,000,000  is  to  be 
expended  in  installing  the  local  distributing 
system.  Engineer  C.  E.  Gilman  is  local 
manager  of  the  company. 

Sacramento,  Cal. — Directors  of  the  White 
Crusaders  recently  held  a  meeting  in  the 
office  of  Dr.  Briggs',  1005  K  St.,  city,  and 
decided  to  put  in  a  new  sanitary  sewer  sys- 
tem at  the  sanitarium  at  Alta.  The  esti- 
mated cost   of  the   system  is  $400.     A  new 


water  system  is  also  to  be  installed  to  serve 
for  irrigation  purposes.  It  is  estimated  that 
the   water  system   will   cost  $1,400. 

San  Francisco,  Cal. — The  sewer  commit- 
tee of  the  Ocean  View  Improvement  club  has 
reported  that  the  bonds  for  the  construc- 
tion of  the  San  Jose  Ave.,  branch  of  the 
Wyoming  Ave.,  sewer  had  been  sold  and 
that  work  on  the  construction  of  the  outlet 
will   commence   within   a   short   time. 

San  Pedro,  Cal. — The  water  mains  on 
Terminal  Island  will  be  extended  to  Brigh- 
ton Beach  Hotel  and  connected  with  the 
fire  pump  at  the  mill  of  the  National  Lum- 
ber Company. 

Colorado  Springs,  Colo. — The  State 
Realty  Co..  has  let  a  contract  to  Argust 
Bros.,  for  the  construction  of  1.700  ft.  of 
8-in.  sewer  through  their  recent  State  addi- 
tion  to  the   city. 

Denver,  Colo. — The  Denver-Arapahoe 
Underflow  &  Water  Co..  of  w-hich  Howell 
Givens  and  W.  D.  McKinney  are  president 
and  engineer  respectively,  has  offered  a  full 
supply  of  water  to  this  city.  This  company 
has  filed  on  certain  sites  along  the  nortla 
side  of  the  .Arkansas  ridge,  where  they  con- 
template installing  headworks  to  tap  the  un- 
derflow in  the  sand  beds  beneath  the  sur- 
face. By  this  means  it  is  asserted  that  they 
can  secure  50,000,000  gals,  of  water  daily. 
The  plans  also  include  the  building  of  five 
storage  reservoirs  outside  the  city,  with 
combined  capacity  of  approximately  5,250.- 
000.000  gals. 

Denver,  Colo. — Board  of  suprvisors  has 
passed  a  bill  providing  for  a  special  election 
Sept.  6,  to  vote  on  an  $8,000,000  bond  is- 
sue for  the  construction  of  a  new  water 
system  or  the  purchase  of  the  present  plant 
at  $7,000,000. 
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Denver,  Colo. — City  will  hold  a  special 
election  Sept.  6  to  vote  on  the  issuance  of 
bonds  in  the  sum  of  $8,000,000  for  the  con- 
struction of  a  new  water   works  system. 

Bristol,  Conn. — Bristol  Water  Co.,  of  this 
city  will  erect  a  new  gate  house  in  the  near 
future  from  plans  prepared  by  iMetcalf  & 
Eddy,    Engineers    of   Boston,    Mass. 

Atlanta,  Ga. — City  has  awarded  the  con- 
tract for  the  construction  of  a  10,000,000 
gal.  capacity  filtration  plant  to  the  New 
York  Continental  Jewell  Filtration  Co.,  for 
$31,000. 

Grangeville,  Ida. — City  council  has  award- 
ed a  contract  for  the  construction  of  a  sew- 
er system  and  septic  tank  to  Triber  & 
Moore  of  Tacoma  for  $39,000.  Other  bid- 
ders were;  John  Fife,  Spokane,  $53,000; 
John  F.  Costello,  Spokane,  $51,000;  W.  A. 
Smith,  Lewiston,  $49,318;  J.  Broad,  Spo- 
kane,  $47,695. 

Pocatello,  Ida. — Plans  and  specifications 
for  the  construction  of  a  sewer  system  in 
this  city  are  on  file  at  the  office  of  the  city 
engineer. 

Anna,  111. — Board  of  local  improvements 
has  employed  Charles  W.  Brown  of  Jack- 
sonville, 111.,  to  make  surveys  and  get  up 
plans  and  specifications  and  estimates  of 
cost  for  a  system  of  sewers  and  water 
mains  for  the  city. 

Beecher,  111. — Village  board  has  decided 
to  install  an  air  pressure  water  works  sys- 
tem in  the  city.  Attorney  Richard  J.  Barr 
of  Joliet  will  be  the  legal  adviser. 

Belvidere,  111. — City  council  has  voted  to 
advertise  for  bids  for  a  pump  at  the  water- 
works   for   the    new   artesian    well. 

Bushnell,  111. — Peter  Simons  of  Quincy, 
111.,  has  been  awarded  the  contract  for  the 
construction  of  the  new  sewer  system  for 
this   city   at   $22,000. 

Clinton,  111. — City  has  awarded  a  contract 
to  Messrs.  Lillard  &  McNier  of  this  city 
for  the  construction  of  a  sewer  on  North 
Madison  St.  The  length  of  the  sewer  will 
be  1,105  ft.  Work  will  be  commenced  at 
once. 

East  Alton,  111. — City  contemplates  the 
installation  of  a  waterworks  s\'stem. 

Galesburg,  111. — City  will  soon  advertise 
for  bids  for  furnishing  the  following  for 
improvements  at  the  waterworks:  Two 
Franklin  fly  wheel  pumps  with  capacities 
of  6,000,000  and  4,000,000  each;  one  cover 
for  the  storage  reservoir;  a  partition  in  the 
reservoir;  two  350  h.p.  boilers,  with  a 
steam  pressure  of  150  lbs.  each,  a  smoke 
stack,    coal   house,   etc. 

Joliet,  111. — Plans  and  specifications  for 
the  construction  of  a  $100,000  trunk  sewer 
system  for  this  city  will  be  completed  by 
City  Engineer  Stevens  next  year.  The  sew- 
er will  be  two  miles  long,  having  a  circum-. 
ference  of  8  ft.  at  its  mouth.  It  will 
practically  have  the  same  course  as  the 
present  slough  drain  and  will  empty  into 
the  Desplaines  River.  J.  R.  Cronin  is 
mayor. 

Kankakee,  111. — Board  of  public  *orks 
has  awarded  a  contract  to  C.  W.  Lake  for 
$1,000  and  $875,  for  building  two  sections 
of  sewers  in  Swannell's  Second  addition. 

Monmouth,  111. — Waterworks  committee 
of  the  city  council  has  decided  to  buy  an- 
other compressor  for  the  pumping  station. 

Peoria,  111. — Citj'  council  has  passed  ordi- 
nances for  the  construction  of  sewers  in  • 
districts  No.  2  and  3.  These  two  districts 
cover  practically  all  of  the  north  side  of 
the  city  and  means  an  expenditure  of  ap- 
proximately $114,000,  of  which  $84,000  is 
for  No.  3. 

Rock  Island,  111. — Condemnation  proceed- 
ings in  the  west  section  of  the  proposed 
Seventh  ward  sewer  system  took  place  in 
the  county  court  recently  and  considerable 
of  the  necessary  right  of  wav  was  secured. 

Rockdale  (P.  O.  Joliet),  111.— Plans  are 
under  way  for  the  installation  of  a  water 
works  system.  The  S}'stem  will  probably 
be  installed  this  summer. 

Springfield,  111. — Waterworks  committee 
has  taken  favorable  action  on  an  order  au- 
thorizing the  committee  to  investigate  the 
advantages  of  enlarging  the  waterworks 
plant  for  the  purpose  of  installing  the  elec- 


tric generating  plant,  also  authorizing  the 
mayor  and  city  council  to  advertise  for 
bids  for  a  12.000,000  gal.  high  pressure  pump 
to  be   installed  at  the   waterworks.     ■ 

Michigan  City,  Ind.— City  Engineer  Miles 
has  submitted  plans  for  a  district  sewer  to 
be  known  as  the  Holliday  district  sewer  to 
the  board  of  public  works.  The  sewer  is  to 
be  laid  in  Holliday  St.,  from  Carroll  Ave., 
to  the  Romel  ditch.  Plans  have  also  been 
completed  for  a  12-in.  vitrified  tile  sewer  in 
Holliday  St.,  from  Case  St.,  to  Vail  St. 

Terre  Haute,  Ind.— City  council  has  de- 
cided in  favor  of  the  issuance  of  bonds  in 
the  sum  of  $40,000  for  the  building  of  sew- 
ers   in    the   city. 

Perry,  la. — City  council  has  awarded  con- 
tracts to  Zitteral  &  Sullivan  of  Iowa  City 
at  $2,579,  and  William  Horabin  at  $1,255 
for  the  construction  of  a  storm  and  sani- 
tary  sewer   respectively. 

Columbus  Junction,  la. — A  sewerage  sys- 
tem is  to  be  put  in  operation  in  this  city 
this  fall.  The  movement  has  been  agitated 
by  the  Commercial  association  for  several 
months. 

Cresco,  la. — Bids  opened  June  20  by  City 
Clerk  P.  J.  McCullow,  for  the  construction 
of  the  following  sewers  have  been  rejected: 
Sec.  1,  main  sewer  No.  2,  about  1,900  ft. 
of  12-in.  sewer;  Sec.  2,  main  sewer.  No.  2, 
about  1,750  ft,  of  12-in.  sewer;  lateral  sewer 
No.  9,  about  1,300  ft.  of  8-in.  sewer;  lateral 
sewer  No.  10,  about  1,300  ft.  of  8-in.  sewer. 
The  work  will  probably  be  readvertised  in 

July. 

Knoxville,  la. — J.  W.  Turner  Improve- 
ment C».,  of  Des  Moines,  la.,  has  been 
awarded  a  contract  by  this  city  for  the  con- 
struction of  an  8-in.  sewer.  The  work  in- 
cludes 2,185  ft.  of  8-in.  sewer,  4-in.  drain,  at 
$1.41%,  si.x  manholes,  one  combination  man- 
hole and  flush  tank;  2,740  ft.  of  8-in.  sewer, 
4-in.  drain,  $1.03%,  seven  manholes,  two 
combination  manhole  and  flush  tanks.  Bids 
were  opened  June  27. 

Waterloo,  la. — Water  commissioners 
have  ordered  new  water  main  laid  as  fol- 
lows, all  of  6-in.  pipe:  On  Courtland  St., 
from  Elm  to  Mobile,  500  ft.;  Vermont  St., 
from  Fourth  to  Fifth,  450  ft.;  Randolph  St,, 
Ninth  St.  to.  Grant  Ave.,  800  ft,;  Sunnyside 
Ave.,  Leland  to  Randall,  300  ft.;  Linden 
Ave.,  Independence  to  Glen  wood, '650  ft.; 
Bayard,  Fourth  to  Fifth,  550  ft.;  Barclay, 
Sumner  to  Oneida,  730  ft.;  Oneida,  Barclay 
to  Jackson,  730  ft.;  Ricker,  Fourth  to  Man- 
son,  800  ft.;  Hammond  Ave.,  Byron  St.,  450 
ft.;  Bayard,  Fifth  to  Willison,  100  ft,  12-ft. 
main;  Riehl,  Columbia  to  Broadway,  675 
ft.,  12-in.  main. 

Englewood,  Kan. — Plans  and  specifica- 
tions are  being  prepared  by  J.  S.  Worley 
Co.,  206-7  Reliance  Bldg.,  Kansas  City.  Mo., 
for  the  construction  of  a  new  waterworks 
system  for  this  city.  It  is  estimated  that 
the  system  will  cost  $20,000.  The  contract 
will  be  let  some  time  in  October  or  No- 
vember. 

Holton,  Kan.— Attorney  General  Jackson 
has  examined  and  approved  the  bonds  for 
the  sewer  and  disposal  works  issued  by  this 
city.  The  bonds  are  in  two  issues,  $16,000 
for  disposal  works  and  $9,000  for  sewers. 

Nickerson,  Kan.— A  committee  of  the  city 
council  headed  by  Chas.  Wooddell  was  in 
Hutchinson  recently  to  have  ordinances 
drawn  up  to  provide  this  city  with  a  sewer- 
age system.  The  entire  city  is  to  be  estab- 
lished into  a  sewer  district  and  it  is  the  in- 
tention of  the  council  to  have  the  sewer  m- 
stalled  before  school  opens  next  fall. 

Topeka,  Kan.— City  commissioners  .for 
Topeka,  Kan.,  are  planning  the  construc- 
tion of  a  belt  line  sewxr  that  I'-.ll  cover 
the  entire  southwestern  and  western 
part  of  the  city,  including  several  of 
the  new  additions  and  connecting  as 
well  as  relieving  existing  sewers.  Com- 
missioner Tandy  and  City  Engineer  W. 
S  Fulton  are  at  present  laying  out  the  per- 
manent route.  The  sewer  will  head  from 
Euclid  Ave.,  out  near  Washburn  college 
and  follow  the  College  Hill  addition,  north 
on  Washburn  Ave.,  to  10th  Ave.,  thence 
east  on  10th  Ave.,  to  Summit  Ave.,  and  over 
to  Sixth  -^'  •■     ti  ,;ir.'  aloiisr  the  asylum  road 


over  into  Auburndale  and  finally  emptying 
into  the   Kansas   River. 

Topeka,  Kan. — City  commissioner!,  arc 
planning  the  construction  of  a  new  sewer 
to  accommodate  the  southwestern  rcMdeiicc 
district  of  the  city.  The  new  stwcr  will 
start  1  "       hburn  collet'e  and  ruiiairn-s 

the  V.  -e  of  the  city  to  the  Kan-av 

river,  ,..,|.i,,.i^   into  that  stream  at  a  point 
near  .Xuburiidalc. 

Yates  Center,  Kan. — Plans  and  specifica- 
tions are  being  prepared  by  J.  S.  Worley 
Co.,  206-7  Reliance  Bldg.,  Kansas  City,  .Mo  , 
for  the  construction  of  a  complete  tewer 
system  for  this  city.  The  work  will  in- 
clude a  disposal  plant,  estimated  to  cost 
$25,000.  The  sewer  system  will  cost  about 
$85,000, 

Bangor,  Me. — ^James  M.  Caird  of  Troy, 
X.  v.,  has  received  an  appointment  from 
the  water  works  department  ot  this  city, 
having  full  supervision  of  the  plans  and 
work  for  the  construction  of  a  new  ulxri- 
tion  plant.  The  estimated  cost  of  the  «■  :; 
is  $70.(XXI.  Bids  for  the  plant  will  be 
opined  abnut  July  7. 

Portland,  Me. — The  Mahoney  Construc- 
tion Co.  of  102  Cumberland  .\vc.,  this  city, 
has  been  awarded  a  contract  for  the  con- 
struction of  2.598  lin.  ft.  of  8  and  10  in. 
sewers  for  $10,190.  The  work  includes  373 
lin.  ft.  of  earth  excavation,  depth  not  ex- 
ceeding 23  It.;  640  lin.  ft.  of  earth  excava- 
tion, depth  not  exceeding  18  ft.;  632  ft.  of 
earth  excavation,  depth  not  exceeding  14 
ft.;  953  ft.  of  excavation,  depth  not  exceed- 
ing 10  ft.;  3,400  lin.  ft.  of  I-ft,  ledge  excava- 
tion; nine  manholes;  12  cu.  yds.  of  con- 
crete masonry  in  trench;  600  lin.  ft.  6  and 
8  in.  under  drain.  Bids  for  this  work  were 
opened  July  1. 

Laurel,  Md. — Mayor  William  Gilbert 
called  a  special  election  for  July  5  to  vote 
on  the  proposition  of  issuing  bonds  in  the 
amount  of  $35,000  for  the  construction  of 
a    sewer    system. 

Worcester,  Mass. — City  council  commit- 
tee on  sewers  voted  to  recommend  the  ex- 
penditure of  $12,975  for  sewer  construction, 
and  also  to  consult  Mayor  James  Logan 
with  a  view  to  raising  $10,500  more  for 
additional   work. 

Calumet,  Mich.— Wick  O'Connell  &  Co., 
have  been  awarded  a  contract  by  the  city 
council  for  the  construction  of  the  new  west 
Hancock  district  sewer  at  $18,497;  Close 
&  Hodgson  receiving  the  contract  for  fur- 
nishing the  sewer  pipe  for  same  at  $2,377. 

Minneapolis,  Minn. — Water  committ-ce  of 
the  city  council  is  considering  the  necessity 
of  installing  new  pumps  and  new  mains  to 
reinforce  the  system.  Supervisor  Sykcs  has 
recommended  that  an  electric  pump  of  30.- 
000,000  gal.  capacity  be  installed,  and  City 
Engineer  .Andrew  Rinker  has  advocated  the 
installation '  of  a  triple-expansion  pump  of 
20,(100.000  gal.  capacity. 

Cleveland,    Miss. — Plans    have    ' -•^- - 

pared    by    Xavicr    \.     Kramer. 
Miss.,  for  the  construction  of  a 
works  for  this  city  at  an  estima' 
$20,000.    The  work  will  include  a 
tank,    one    125-ft.    reservoir,     two     5' ■ 
pumps  and  150  tons  of  pipe.     The  co 
will  be  let  in  about  60  days. 

Dexter,  Mo. — City  contemplates  the  con- 
struction  of  a   complct.         '   -         -' 
tern.     Fuller-Coult  Co..   ' 
I^ouis.   Mo.,   has  been   re;...;.    .   .        

Liberty,   Mo. — Plans   have   been   prepared 
by  City  Engineer  E.   H.  Collins  for  ■    ■•  :i- 
sions  to  the  water  works  system.    Th( 
includes    16.000    ft.   of  4-in.    cast   ire- 
and   5.000   ft.    of   6-in.   pipe   an'! 
specials.      The    city's    source    o: 
obtained  from  wells.     The  contract  kt  xnr 
work  will  be  left  about  July  22. 

Montgomery  City,  Mo. — r 
to    make    extensive    impro'. 

present  water  works  svstcni.     . 

Co.,    Chemical    Bldg.,    St.    Louis,    Mo.,    has 
been  retained  as  engineer. 

Lestershire,  N.  Y. — City  contemplates  the 
construction  of  a  settling  tank  at  the  water 
works  and  the  extension  of  the  mains 
through  the  Jenison  tract  and  Main  St. 
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St.  Louis,  Mo.— The  Ijoard  of  public 
improvements  of  St.  Louis,  Mo.,  lias 
awarded  a  contract  for  the  construction 
of  the  first  section  of  the  Baden 
sewer  to  the  Hofi'man-Hogan,  Construe-  ' 
tion  Co.,  for  $288,157,  which  is  about 
$25,000  above  the  original  estimate.  Fol- 
lowing bids  were  opened  on  the  second  sec- 
tion of  the  River  Des  Peres'  foul  water 
sewer,  the  Universal  Construction  Co.,  sub- 
mitting the  lowest:  Scott,  Hannon  & 
Hickey,  $616,519;  John  F.  McMahon,  $614,- 
638;  Fruin-Colnon  Contracting  Co.,  $678.- 
033.  Universal  Construction  Co.,  $604,519. 
The  estimate  was  $615,000.  The  contract 
has  not  as  vet  been  awarded. 

Grand  Island,  Neb.— City  will  shortly  se- 
cure a  consulting  engineer  to  superintend 
the  proposed  extension  of  the  water  works. 

Lincoln,  Neb. — City  held  an  election  June 
30  to  vote  on  the  issuance  of  bonds  for  the 
construction  of  the  N  and  B  Sts.  storm 
sewers. 

Atlantic  City,  N.  J.— City  has  awarded  a 
contract  for  the  construction  of  a  new 
pumping  station  to  Edward  L.  Baden  of 
Bartlett  Bldg.,  this  city,  at  $48,200.  The 
contract  for  electrical  wiring,  etc.,  has^  been 
awarded  to  F.  A.  Chapman  of  this  city  at 
$2,240.     Bids  were  opened  June  28. 

Las  Vegas,  N.  Mex. — Messrs.  Metcalf  & 
Eddy,  Engineers,  of  Boston,  Mass.,  are  act- 
ing as  consulting  engineers  for  this  city  re- 
garding the  improvement  of  its  water 
supply.  The  improvements  will  include  a 
new  storage  reservoir. 

Brooklyn,  N.  Y. — The  Department  of 
Water  Supply,  Gas  and  Electricity,  has 
awarded  a  contract  to  Hagerty.  Drummond 
&  Co.,  41  Park  Row,  New  York,  for  fur- 
nishing, delivering  and  laying  high  pressure 
mains  with  valves,  hydrants  and  other  ap- 
purtenances in  Livingston  and  Remson  Sts., 
and  in  Elm  and  Gallatin  Places  in  Borough 
of  Brooklyn.     Bids  were  opened  June  22. 

Lyndonville,  N.  Y. — Village  board  held  a 
meeting  recently  to  discuss  the  question  of 
constructing  a  sj'stem  of  waterworks. 

Perry,  N.  Y. — City  held  a  special  election 
June  21  to  vote  on  the  proposition  of  ex- 
pending $12,000  in  improvements  to  the 
pumping  station  at  Silver  Lake. 

Schenectady,  N.  Y. — City  contemplates 
the  construction  of  a  system  of  reservoirs 
to  increase  the  water  supply.  George  T. 
Ingcrsoll  is  interested. 

Spencerport,  N.  Y. — Bids  were  opened 
June  21  by  tliis  village  -for  constructing" 
waterworks,  the  contract  being  let  to  Chas. 
R.  Lewis,  Tilton,  N.  Y.,  at  the  following 
bid: 

Trenching  &   laviiiK     i"  lin.   fi'.   1.850  J!         .21 

Trenching  &   laving     6"  lin.   ft.  14. 226  .23 

Trenching  &   laying     S"  lin.  ft.   5,850  .28 

Trenching  &  laying  10"  lin.   ft.  3,890  .30 

Setting    Hydrants    44  2.00 

Setting      4"   Valve.'i 9  .50 

Sotting     0"    Valves 21  .60 

Setting      S"    Valves 3  .75 

Setting    10"   Valves 5  1.00 

C.  I.   Pipe  Furnishings,  4"  tons.        20  26.60 
C.    I.    Pipe    Furnishings,    6",    8", 

10"    ton.s    490  24.60 

Special    Castings,    Furn.    lbs 20,000  .02Vi 

Hauling    Pipe,     tons 520  .50 

Furnishing  H.vdranis    44  23.00 

Furnisliing    Valves,     4" 9  6.50 

Purnisliing    Valves,     G" 21  10,50 

Furnishing    Valves.     8" 3  16.00 

Furnishing  Valves,   10" 5  21.00 

Furnishing     Valve    Boxes 38  3.00 

Concrete,    cu.    yds 70  COO 

Elevated    Tank    1  5,130.00 

Pumping    Station    1  782.00 

Pumping    Equipment    1  2.5C0'.O0 

Well     1  1.500.00 

1  Well  Extra  per  ft.  below  IS'..          1  150.00 

Earth    Excavation,    cu.    yds 500  .50 

Rock  Excavation,   cu.  yds 100  .50 

Canal   Crossing   25,00 

Total     $32,349 

Morrison  &  l'"arrni,ii;tiui  iS:  Bowman.  Syra- 
cuse, N.  W,  are  the  Consulting  Engineers. 
Yorkville,  N.  Y. — Board  of  trustees  has 
engaged  Engineer  W.  G.  Stone  of  Whites- 
town  to  make  complete  plans  and  specifica- 
tions for  the  construction  of  a  sewer  sys- 
.  tem.  After  the  plans  are  drawn  up  and  ap- 
proved by  the  state  authorities  an  estimate 
on  the  cost  will  be  made  and  the  proposi- 
tion voted  on' at  a  special  election. 

Minot,   N.   Dak. — City   council    has   voted 
In  cxietiil   tlie   waler  m:iin   in   the  city. 


BIDS  ASKED 
Bridges. 

*ds  are  asked  on  following  v^ork,  the  notes 
being  arranged  alphabetically  by  states: 

Hardin,  111.— Until  1  p.  m.,  July  11.  by  John 
Day.  Jr.,  County  Clerk,  for  the  construction  of 
a  steel  bridge  across  the  Lessig  branch  in 
Point  precinct   in  Calhoun   County. 

Forest  City,   la Until  1  p.  m.,  July  10,  by  L. 

J,  Nelson,  County  Auditor,  tor  the  construc- 
lion  of  a  concrete  bridge  with  two  60-ft.  arches, 
16  ft.  clear  highway  and  5-ft.  walk. 

Frankfort,  Ind. — Until  2  p.  m.,  July  6.  by 
Board  of  County  Commissioners  for  three  pair 
of  20  bridges  and  the  consti'uction  of  one  new 
bridge.  C.  F.  Cromwell  is  Auditor  of  Clinton 
County. 

Minneapolis,  Kan. — Until  noon,  July  25,  by  H. 
A.  Brownlee,  County  Clerk,  for  the  construction 
of  Morton  Bridge,  No,  1,  30-foot  reinforced 
concrete  span;  16-foot  roadway;  concrete  rail- 
ing: height  of  abutments  9.5  feet.  Total  amount 
of  concrete  76,5  cubic  yards;  steel  reinforce- 
ment about  7,999  pounds.  Excavations  will  be 
in  gumbo:  foundations  are  to  be  carried  3.5 
feet  below  bed  of  stream.  Nearest  railroad 
station.  Tescott,  1-2  mile.  Crushed  stone  and 
sand   must  lie   shipped  by   railroad. 

IVllnneapolis,  Kan. — Until  noon,  July  25,  by 
H.  A,  Brownlee,  County  Clerk,  for  Buckeye 
Bridge  No.  2.  Three  reinforced  concrete  spans 
of  about  18  feet,  3  inches  each;  16-foot  roadway; 
concrete  railing:  height  of  piers  and  abut- 
ments, 7  feet.  Total  amount  of  concrete  109.2 
cubic  yards;  steel  reinforcement  about  7.366 
pounds!  Excavations  will  be  in  clay:  founda- 
tions to  be  carried  3.5  feet  below  bed  of  stream. 
Nearest  railroad  station,  Birdseye,  2%  miles. 
Crushed  stone  must  be  shipped  in.  Sand  can 
be  had  at  twenty-flve  cents  per  load  one  mile 
from    bridge    site. 

Minneapolis,  Kan. — Until  noon,  July  25,  by 
H.  A.  Brownlee.  County  Clerk  for  Buckeye 
Bridge,  No.  1.  Three  reinforced  concrete  spans 
of  about  18  feet  3  inches  each:  16-foot  road- 
way: wrought  iron  pipe  railing:  height  of  piers 
and  abutments  7  feet.  Total  amount  of  con- 
crete 96.2  culMc  yards:  steel  reinforcement  about 
7.121  pounds.  Excavations  will  be  in  sand: 
foundations  are  to  be  carried  5  feet  below  bed 
of  stream  and  piles  may  have  to  be  used. 
Nearest  railroad  station,  Bennington,  ^M  miles. 
Crushed  stone  must  be  shipped  in.  Sand  can  be 
had  one  mile  south  of  bridge  site  and  prob- 
ably closer  for  twenty-flve  cents  per  load. 

Hastings,  Minn.— Until  10  a.  m..  July  26.  by 
F  A.  Hoffman,  County  Auditor,  for  the  con- 
struction of  an  approach  to  the  Cedar  Ave. 
bridge  located  over  the  Minnesota  River,  in 
Dakota  County. 

Minneapolis,  Minn. — Until  noon,  July  25,  by 
H.  A.  Brownlee.  Countv  Clerk,  for  Garfield 
Bridge,  No,  1..  150-foot  steel  span;  roadway  16 
feet:  wood  floor,  concrete  floor,  alternative. 
Plain  concrete  al:)utments:  East  abutment  38 
feet  high  and  West  abutment  16  feet  high. 
Total  amount  of  concrete  about  398.4  cubic 
yards.  Excavation  v/ill  be  in  clay;  foundation 
east  abutment  is  to  be  carried  5  feet  below 
bed  of  stream;  footing  of  West  abutment  will 
be  above  water  of  ordinary  flow.  Piles  may 
have  to  be  used.  Nearest  railroad  station,  Sum- 
merville.  %  mile.  Crushed  stone  must  be 
shipped  in.  Sand  can  be  gotten  from  river, 
haul    2    mile. 

New  York,  N.  Y.— Until  2  p.  m..  July  7,  by 
Dopartment  of  Bridges,  13-21  Park  Row,  New 
York,  for  the  construction  of  a  temporary, 
bridge  over  the  Hutchinson  River  at  Boston 
Road  in  the  Borough  of  Bronx,  Kingsley  L. 
Martin    is    Commissioner. 

Schenectady,  N.  Y. — Until  July  11.  by  County 
Conuuissioners  for  the  reconstruction  of  tlie 
iron  bridge  over  the  Chenango  River  at 
Chenango  Bridge.  Bids  will  be  received  for 
either  steel  or  concrete  structures.  Bonds 
amounting  to  $19,000  have  been  issued  for  the 
impro^omoiit. 

Williston,  N.  Dak.— Until  10  a.  m.,  July  20. 
by  Board  of  County  Commissioners,  for  the 
construction  of  six  county  bridges.  E.  M.  .A.t- 
lerberry  is  auditor  of  Williams  County,  N.  Dali. 
Defiance,  O. — Until  2  p.  m,.  July  IS,  by  S.  I, 
Cliuner.  County  .\uditor,  for  the  necessary  labor 
and  material  for  the  superstructure  of  two 
bridges  across  the  Miami  &  Erie  Canal  one  on 
Thurston  street  and  the  other  on  Dent- 
street,  in  Defiance.  O.  A  certified  check  for 
$300    must    lie    filed    with    each    bid. 

Barberton,  O. — Until  noon,  August  1.  by  Jay 
W.  Tracy,  Village  Clerk,  for  ihe  construction  of 
a  viaduct  over  the  Erie  R.  R.  tracks  at  Cornell 
St.  The  estimated  cost  of  the  village's  share  is 
$39,224.  Ofiicial  advertisement  will  be  found 
elsewhere  in  this  issue. 

Philadelphia,  Pa. — Until  noon,  July  20.  by 
Department  of  Public  Works,  for  Schedule  D. 
construction  of  a  substructure  of  seven  track 
railroad  bridge  over  "N"  street  under  Coi 
UGCting  Ry..  consistin.g  cnnrrete  abutments  and 
colunuis  and  grading  and  paving  the  strt- 

Greenville,  S.  C. — Until  4  p.  m.,  July  20,  by 
Paving  and  Sewer  Cotnmission  for  the  neces- 
sary labor  and  material  for  the  construction 
of  a  reinforced  concrete  bridge  for  the  citv  of 
Greenville.  S.  C.  H.  S.  Jaudon  Engineering 
Co..    Savannah,    Ga..    are    engineers. 

Winnipeg,    Man. — Until    5    p.    m..    July    20.    by 


J.  E.  Schwitzer,  .Assistant  Chief  Engineer,  Ca- 
nadian Pacific  Ry.,  Winnipeg,  Man.,  for  tin 
erection  of  the  substructure  of  Ijridge  over  the 
Nortli  Saskatchewan  River  at  Edmonton,  Alta, 
Plans  are  on  file  at  the  offices  of  A.  L..  Hertz- 
berg.  Division  Engineer.  Toronto:  C.  N,  Mon- 
sarrat.  Engineer  of  Bridges,  Montreal:  N.  E. 
Brooks,  Division  Engineer,  Calgary,  Alta.;  H. 
Rindal,  Division  Engineer,  Vancouver,  B.  C. : 
and  J,  E.  Schwitzer.  Assistant  Chief  Engineer, 
Winnipeg. 


Buildings. 


Bids  are  asked  on  following  work,  the  notes 
being  arranged  alphabetically  by  states: 

Chicago,  III.— Until  11  a.  m.,  July  6,  b 
partment  of  Public  Works,  B.  J.  MuUaney, 
Commissioners  for  tlie  labor  and  material  neces- 
sary for  the  construction  of  a  one  story  frame 
ward  office  at  tbe  nortlawest  corner  of  North 
avenue  and    Paulina   street. 

Litchfield,  111.— Until  3  p.  m..  August  3,  by 
.tames  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
tiie  construction  complete,  including  plumijing. 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  United  States  Post  Office  at 
Litchfield,  111. 

Decorah,  la. — Until  3  p.  m.,  August  10,  by 
James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  United  States  post  oflice  at 
this  city. 

Fairport,  la. — Until  2  p.  ra..  July  26,  by 
Commissioner  of  Fisheries,  Department  of  Com- 
merce and  Labor,  Washington.  D.  C..  for  the 
construction  of  a  Iwiler  and  pump  house  at 
the  biological  station  on  government  reserva- 
tion at    Fairport,   la. 

Brazil.  Ind. — Until  11  a.  m.,  August  S,  by 
Board  of  County  Commissioners  for  the  con- 
struction of  plumbing,  lieating  and  electric  plant 
for  new  county  infirmary.  .1.  L.  Burns  is 
Aiitlitor   of   Cla>'    Count>\ 

Newport,     Ind. Until    July    11,    by    County 

Commissioners  for  the  construction  of  concrete 
millv  house,  20  x  14  at  poor  farm,  H.  T.  Payne 
is   .\uditor   of  Vermilion    County. 

Munden.  Kan Until  noon.  July  11,  by  George 

W.  Bushby.  Clerk.  Board  of  Education,  tor  the 
construction  of  a  four-room  brick  and  stone 
school  building.  N.  P.  Nielsen,  501  Jackson  St., 
Topeka,   Kan.,   is  Architect. 

Chelsea,  Mass. — Until  3  p.  m.,  August  4.  by 
James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  United  States  Post  Office  at 
Clielsea.  Mass. 

Woburn.  Mass. — Until  3  p.  m..  August  9.  by 
James  Knox  Taylor.  Supervising  Architect. 
Treasury  Deiiartment.  Washington,  D.  C.  for 
the  construction  complete,  including  plumbing, 
gas  fitting,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  United  States  post  office  at 
tills  citj'. 

Norfolk,  Neb.— Until  8:30  p.  m.,  July  15,  by  D. 
Mathewson,  Chairman  of  the  Building  Com- 
mittee of  the  Y.  M.  C.  A.,  for  tlie  construction  of 
a  3-story  brick  association  building  at  Norfolk. 

Amsterdam,  N.  Y. — Until  3  p.  m.,  August  S. 
by  James  Knox  Taylor,  Supervising  Arcliitect, 
Treasur>'  Department,  Washington,  D.  C.  for 
the  construction  complete,  including  plumbing, 
.gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  U^iited  States  post  office  at 
this  city. 

Cincinnati,  O. — Until  2  p.  m.,  July  27,  by 
Lieut.  Col.  J.  G.  Warren.  U.  S.  Engineer,  Cin- 
cinnati, O..  for  tlie  construction  of  four  lock 
tenders'  dwellings  at  Dam  37,  Ohio  River. 

Sherwood,  O. — Until  noon,  July  IS,  by'  H.  C. 
Lindersmith,  Clerk,  Board  of  Education,  for  the 
erection  of  a  6-room  school  building.  R.  A. 
Bradley.  208  Bank  Blk.,  Fort  Wayne,  Irid.,  is 
Arciiiiect. 

Sioux  Falls,  S.  Dak.— Until  3  p.  m.,  July  26, 
by  Rt.  Rev.  Thomas  O'Gorman,  Sioux  Falls,  S. 
Dak.,  for  the  complete  erection  of  a  three-story 
basement  and  attic  fireproof  hospital  building, 
also  the  enclosure  of  said  building  without  any 
plaster  or  finish. 

Palestine,  Tex — Until  3  p.  m.,  August  19,  by 
James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department.  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  United  States  post  office  at 
Palestine,    Tex. 

Fort  Monroe,  Va. — Until  10  a.  m.,  July  IS,  by 
Capt.  Ernest  R.  Tilton,  Constructing  Quarter- 
master, tor  the  construction  of  an  addition  to 
the  post    liospital  at  Fort  Monroe,   Va. 

Toronto,  Ont. — Until  noon,  July  12,  by  Chair- 
man of  the  Board  of  Control,  G.  R,  Geary,  for 
the  construction  of  a  new  fire  hall  on  Main 
St,,  Ekst  Toronto.  Plans  and  specifications 
are  on  file  with  the  City  Architect.  The  work 
includes  mason  work,  carpenter  work,  galvan- 
ized iron  and  roofing,  gas  fitting  and  plumbing, 
hot  water  heating,  electric  wiring,  plastering, 
painting  and  glazing. 

Saskatoon,  Sask. — Until  6  p.  m.,  July  9,  by 
Sawver-Massey  Co..  Ltd.,  Winnipeg.  Man.,  for 
the  complete  work  of  erection  of  a  reinforced 
concrete    and    brick    warehouse    to    be    built    at 
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SaskatcMiii.   Sask.     W.    W.   L^ifhance,   Yorktown, 
and    Saskatoon,    is   architect. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the  notea 
being  arranged  alphabetically  by  states: 

Atlanta.  Ga. — Until  3  p.  ni.,  .lulv  IS,  by  City 
Clerk,  for  paving  the  following  streets:  "Mari- 
etta from  Tabernacle  Place  to  North  av  ap- 
pro.vimately  17,000  sq.  yds.,  with  creosoted 
blocks.  Forsyth  St..  from  Marietta  St.  to  Luckie 
St.,  approximately  3,300  sq.  yds.,  with  creosoted 
blocks.  DeKalb  ave.,  from  Moreland  ave.  to 
Mayson's  ave.,  approximately  12,000  sq.  yds 
with  macadam  w'ith  asplialt  binder.  R  M. 
Clayton   is  City  Engineer. 

North  Chicago,  Ml — Until  10  a.  m.,  July  12.  by 
Bureau  of  Supplies  and  Accounts,  Navv  Depart- 
ment. Washington,  D.  C,  for  constructing  roads 
and  walks  under  schedule  2610  at  Naval  Training 
Station,  North  Chicago,  111. 

Osceola,  la, — Until  7:30  p.  m.,  Julv  14.  by  W. 
N.  Temple,  City  Clerk,  for  the  construction  of 
approximately  13,000  sq.  yds.  of  paving  and  S.OOO 
lin.  ft.  of  curb.  The  pavement  w'ill  be  of  vitri- 
fied brick  on  5-in.  concrete  foundation  and  sand 
cushion. 

Marshalltown,  la. — Until  S  p.  m.,  July  H  by 
City  Clerk,  for  paving  certain  streets  and  alleys. 
Work  comprises  about  12,700  sq.  yds.  of  brick 
block  pavement  and  4, SCO  lin.  ft.  of  concrete  curb 
and  gutter. 

Frankfort,  Ind, — Until  2  p.  m.,  Julv  9,  by 
Board  of  County  Commissioners  for  the  con- 
struction of  fifteen  gravel  roads  in  the  county 
Charles  F.  Crowell  is  Auditor  of  Clinton 
County. 

Indianapolis,  Ind. — Until  10  a.  m.,  Julv  S,  by 
Board  of  Public  Works,  for  the  improvement 
of  Dayly  St.,  from  the  west  property  line  of 
Cruse  St.  to  the  east  property  line  of  Pine 
St.    by   grading  and   paving   the    roadway. 

Indianapolis,  Ind. — Until  10  a  m.,  Julv  S,  bv 
Board  of  Public  Works  for  the  improvement  of 
Maryland  St..  from  the  west  property  line  of 
Alabama  to  the  north  east  property  line  of 
Virginia  avenue,  by  resurfacing  the  roadw-av 
with   brick. 

Indianapolis,  Ind, — Until  10  a.  m.,  Julv  S,  bv 
Board  of  Public  AA'orks  for  the  improvement  o"f 
Maryland  St.,  from  the  southwest  property 
line  of  Virginia  Ave.,  to  the  south  east  prop- 
erty line  of  Kentucky  Ave.,  by  resurfacing  the 
road  way  w-ith  briek. 

La  Porte,  Ind.— Until  10  a.  m..  Julv  14,  bv 
County  Commissioners,  for  the  construction  of 
a  macadam  road  in  Center  township  7y,  miles 
in  length.  C.  H.  Miller  is  Auditor  of  Laporte 
County. 

Boston,  Mass. — Until  11  a.  m.,  Julv  23,  bv  N. 
C.  Hollyday,  Chief  of  Bureau  of  Yards  "and 
Docks.  Navy  Department,  Washington.  D.  C. 
for  paving  between  rails  of  the  crane  track, 
U.    S.    Navy   Y"ard,    Boston,    JIass. 

Crystal  Falls,  Mich,— Until  S  p.  m.,  July  11.  by 
William  J.  Gribble.  City  Clerk,  for  grading  and 
paving  wifh  tar  macadam  portion  of  Superior 
Ave. 

Dowagiac,  Mich, — Until  noon,  Julv  IS,  bv  Wm. 
T.  Easton.  City  Clerk,  for  furnishing  all  labor 
and  material,  grading,  excavating  and  paving 
Green  St.  Irom  Division  to  Wavne  St.  The  work 
incljdes  4.300  ft.  of  curb  and  gutter  and  7,000  sq. 
yds.  of  macadam. 

Lansing,  Mich, — Until  4  p.  m.,  July  H,  by  City 
Clerk,  for  paving  Capitol  Ave.  The  work  in- 
cludes 6.004  sq.  yds.  of  asphaltic  concrete,  3,175 
lin.  ft.  of  cement  curb  and  gutter.  H.  A.  Sparks 
is  City  Engineer. 

Littleton,  N,  H,— Until  1  p.  m.,  July  15,  by 
H.  C.  Hill.  State  Engineer,  Concord,  N.  H.,  for 
the  construction  of  native  stone  road  in  this 
town.      The   work  is   estimated   to  cost   $5,000. 

New  York,  N.  Y.— Until  11  a.  m.,  July  7,  by 
Cyrus  1;.  Miller,  President  of  the  Borough  of 
Bronx,  Municipal  Bldg.,  Crotona  Park,  for  sev- 
en street  improvement  contracts  the  largest 
one  being  as  follows:  No.  2.  for  paving  with 
asphalt  blocks  on  a  concrete  foundation  the 
roadway  of  Vyse  (St.)  Avenue,  from  Home 
Street  to  East  One  Hundred  and  Seventy- 
second  .Street,  and  setting  curb  where  neces- 
sary. The  Engineer's  estimate  of  the  work  is  as 
follows;  5.670  sq.  yds.  of  completed  asphalt 
block  pavement,  and  keeping  the  same  in  re- 
pair fra-  five  years  from  date  of  acceptance. 
913  cu.  yds.  of  concrete,  including  mortar  bed. 
SOO  lin.  ft.  of  new  curbstone,  furnished  and  set 
in  concrete.  2,650  line  ft.  of  old  curbstone,  re- 
jointed,    recut  on   top  and    reset   in   concrete. 

Beach  City.  O.— Until  noon,  July  12,  by  Clerk 
of  the  Council  for  the  improvement  of  Main  St. 
and  West  St.  The  improvement  includes  setting 
stone  curb  and  concrete  combined  curb  and 
gutter,  paving  with  vitrified  paving  block  on 
gravel  foundation  with  necessary  drainage. 
The  estimated  cost  of  the  work  is  $13,789.31. 
L.    E.    Chapin,    Canton,    C,    is    Engineer. 

Cincinnati,  O. — Until  noon,  July  S,  by  Board 
of  County  Commissioners  for  constructing  under 
Specifications  No.  71,  concrete  i)ridge  and  widen- 
ing of  road  on  Harris  Ave.,  Jit.  Washington  in 
Anderson   Township. 

Cincinnati,  O. — Until  noon,  July  22,  by  Board 
of  Count}-  Commissioners,  for  the  improve- 
ment of  Miles  road  under  Specifications  No.  66, 
between  the  two  iron  bridges  in  Springfield 
township.      Fred    Dreihs    is    Clerk. 

Mt.    Gilead,   O,— Until    July   S,    by  W.   B.    Ells, 


6    I m°«r,     ,?^i   *">  t"   V*''  construction  of  about 

im,  Jt.  of  4,  6,  and  8  m.  vitrifl.id  pipe  sewers. 

„f'-D^?','***«'.  "Ten"-— Until  July  25.  by  Board 
of  Public  \^  orks.  for  the  construcilon  of  an- 
P[^^^™-it<^'ly  2   miles  of  sidewalk.     J.   Taylor  Is 

Freehold,    N.   J,— Until   11  a.    m.,    Julv    1:;     i.v 
Board    of    Chosen    Freeholders     for 
gravel   road    under   the   provisions  > 

Jersey  State  Aid  Road  Laws  in  il.. 
N.    J.,    known    as    the    Southard    I: 
from  Adelphia  to  Lakewood  (via  S. i 
third  section  thereof  beginning  at  f 
end    of    the    iron    bridge    over    the 
River  and  running  southerly  a  disCr 
miles  to   the  southerly  end  of  sectl.. 
Forman.    P.    O.    E'nglishtown.    N.    J.V  It     F     i  • 
is    Engineer  in    Charge. 

Freehold.  N.  J.— Until  11  a.  m.,  July  13,  bv 
Board  of  Chosen  Freeholders,  George  W  Pat- 
terson, Jr..  Clerk,  for  the  constructionn  of  a 
gravel  road  under  the  provisions  of  the  New 
Jersey  State  Aid  Road  Laws  in  Slonmouth 
County,  New  Jersey,  known  as  the  Allenlown 
and  New  Egypt  Road  (via  Davis  and  Cream 
Ridge),  a  distance  of  10,276.4  ft.  or  1,946  miles. 
George    K.    Allen,    Jr.,    County    Engineer, 

Sherman.  Tex.— Until  Aug.  10,  by  J.  Q.  Adam- 
son,  County  Judge,  for  the  construction  of  65 
miles  of  roadway  14  ft.  wide  on  steel  and  con- 
crete foundation  w-ith  asphalt  binder.  The  es- 
timated cost  of  I  ho  work  is  $375,000.  J.  C  Felld, 
Feild  Bldg.,  Donison,  Tex.,  is  Engineer, 

Fort  Ward,  Wash,— Until  11  a.  m.,  July  11. 
by  Capt.  E.  C.  Long,  Constructing  Quarter- 
master, 4S2  Arcade  Annex,  Seattle,  Wash.,  for 
roads,    walks,    grading,    etc.,   at   this  post. 

Fort  Worden,  Wash,— Until  11  a.  ra.,  Julv  12 
by  Capt.  E.  C.  Long,  Constructing  Quarter- 
master, 482  Arcade  Annex,  Seattle,  Wash.,  for 
the  construction  of  roads,  walks,  grading,  etc. 
at  tills  post. 

Martinsburg,  W.  Va — Until  about  Julv  15,  by 
Tuscarora  Realty  Co.,  Martinsburg,  W.  Va..  for 
the  construction  of  about  12,000  sq.  yds.  of  stone 
macadam  pavement,  5.000  ft.  of  concrete  curb 
and  guttcR  13,500  sq.  ft.  concrete  sidewalks.  The 
work  includes  about  10,000  cu.  yds.  of  excava- 
tion, largely  rock. 

Waukesha,  Wis. — Until  July  11,  by  Board  of 
Public  Works,  for  furnishing  labor  and  material 
necessary  for  paving  with  tar  macadam  While 
Rock  Ave.,  East  Park  Ave.,  Cook  St.,  and 
Center  Street  and  Lincoln  Ave.,  with  brick 
pavement  on  a  concrete  base.  The  work  in- 
cludes gutter.  The  estimate  of  Morgan  R. 
Butler,  City  Engineer  is  as  follows:  15.450  cu. 
yds.  of  excavation;  31,139  sq.  yds.  of  macadam. 
21.435  ft.  of  curb  gutter;  5,770  sq.  j'ds.  of 
brick  paving  together  with  necessary  drains, 
foot  bridges  and  catch  basins. 

Sewers. 

Bids  are  asked  on  following  work,  the  note* 
being  arranged  alphabetically  by  states: 

Putnam,  Conn. — Until  4  p.  m..  July  0,  by  City 
Cierk,  for  tlif  first  contract  of  the  proposed  sew- 
er system.  C.  E.  Chandler,  Norwich,  Conn.,  is 
Engineer. 

Dubuque,  la. — Until  8  p.  m.,  July  7,  by  Otto 
P.  Geiger,  City  Recorder,  for  the  construction 
of  a  reinforced  concrete  storm  water  sewer, 
known  as  the  Bee  Branch  Sewer,  lop  and  walls, 
between  the  16th  and  17th  Sts.,  and  Ceder  and 
Sycamore  Sts.  A  certified  check  for  $500  must 
be   filed   with   each   bid. 

Indianapolis,  Ind, — Until  10  a.  m..  July  11,  by 
Board  of  Public  Works,  for  the  construction  of 
local  sewers  witli  appurtenances  in  and  along 
the  alley  east  of  Sherman  Drive  from  Washing- 
ton street  of  a  point  IS  ft.  north  of  the 
second    alley    south   of  Washington   St. 

Indianapolis,  Ind. — Until  10  a.  m..  July  11,  by 
Board  of  Public  Works,  for  the  construction  of 
local  sewers  with  appurtenances  in  and  along 
the  alley  north  of  33d  St.  from  Clifton  St.  to 
Barnes  Ave. 

Indianapolis,  Ind. — ^Until  10  a.  m.,  July  11, 
by  Board  of  Public  Works  for  the  construction 
of  local  sewers  with  appurtenances  In  and 
along  the  alley  north  of  Thirty  Fifth  St.  from 
Clifton    St.    to    Barnes    Ave. 

Indianapolis,  Ind. — Until  10  a.  m.,  July  U,  by 
Board  of  Public  Works,  for  the  construction  of 
local  sewers  and  appurtenances  in  and  along 
Beecher    St.    with    extensions. 

Fort  Wayne,  Ind. — Until  7.30  p.  ra..  July  H.  by 
Board  of  Public  Works,  for  the  construction  of 
a  number  of  sewers  in  this  city,  H.  W.  Becker 
is  Clerk  of  the  Board. 

Herington,     Kan.— Until    July    15    (Instead    of 
__th  as  noted  in  our  last  issue),   by  '"        '" 
cil    for    the    construction    of    about 
sewer  .  including  the   construction   oi 
tank.     Burns   &   McDonnell,   Scarrin    J.iog..   aru 
Engineers. 

Sabetha,  Kan.— ITntil  July  12.  by  City,  for  the 
construction  of  approximately  S  miles  of  sewers 
including  two  septic  tanks.  Burns  &  M.Eionnell 
Scarritt  Bldg..  Kansas  City.  Mo.,  are  Englneei-s. 

Haddon  Heights,  N.  J,— Until  s  p  m  July  ". 
bv  Frederick  P.  Burkart.  Borough  Llerk.  for  the 
construction  of  sewers  and  sewage  dispof?'  PV»"t 
in  this  citv.  City  Wastes  Disposal  Co..  1..6  Fifth 
A.ve  New  York.  N.  Y.,  F.ngineers,  The  work 
includes  approximately:  36.000  ft.  of  vitrified 
pipe  sewers,  S-in.  to  12-in..  laid  complete,  with 
manholes  and  Hush  tanks:  a  small  mdetermlnatc 


amount  ul 
iri-neh:     >•■ 


New   York.   N.   Y.— Until   2  p.   m..  July   »,   by 

l-'.l^.     .\1>  .\i,.-i. .      1*1  ..,.1.1.  1,1    .,f    It,.,    n. ,,......,,    ... 
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and  planking,  lui   biucin^  .' 
ft.    (B.  M.J   of  timber  and 
tlons. 

New  York,  N,  Y,— Until  noon.  July  12.  \.\ 
George  Cromw.ll.  Prf-Kl.l.-nt  of  the  Hfr-'ief:  of 
Richmond,      I        •      ':    ■  I      Bank      1  '  ' 

George,  N.  .v  York  Cr 

followinc    •  'or    fur- 

the   hit    ■  :    - 

Ing  a 
sary 

Rtchni.'i  <i     I  Ul  iii'ih" 
Housrnun    Avenue,    fi 
point    about    thirteen 
feet   easterly   therefr.': 
Incidental  Ihweio;  N 
labor    and    materials 
a  lemporury  com' 
In  Hope  Avenui". 
S.    I.    R.    T.    Rai; 
work    incidental    iii.iif 

New  York,   N.  Y.— Until  11  a.   m..  Julv   U,  by 

President  of  the  1:..t,,ijl.|i  ,,t  Ti,,    i:i..,,\     \i,,,.,.-,. 

IKil  Building,  Cr. 

contract    which   v- 

construction   coiiii  ....- 

declared   alxindoiit.-d   on   .\l.i 

structlng  an  outlet  sewer  .. 

White    Plains    Road,    betw.    : - 

East  One  Hundred  and  Flfly-.^icund  St.,  in  fciini 
One    Hundred    and     FIftv-second    St,,     between 

White  Plains  Ruad  an. I    ii......    1:    1-    vx i: 

between    liiist    One    H 
St.  and   LaFayelte  A\ 

and    Fifty-sixth    St.) ...    : 

(ICast     15iUh     St.i.     lietwt-fii       .A\«iiu<-       li      .iini 
Avenue  A.     The  engineer's  estimate  of  the  ^^    i  k 
is   as   follows:     18   lin,    ft.   of  pipe  sewer.    3't.i;j., 
192  lin.  ft.  of  pipe  sewer,  21-m.;  237  lin.  ft.  i.f  pipe 
sewer,    IS-ln.;    92    lin.    ft.    of   pipe   scwvr    15-ln.; 
435  lin.   ft.  of  pipe  sewer.   12-ln.;   1,34"  «i.iir.   -..r 
house     connections;     1m3     manholes, 
108,000    cu.    yds.    of  excavation    of   all 
cu.    yds.    of   brick    masonry;    32,500    m.    .... 
Class  "A"  concrete;  6.500  cu.  yds.  of  Class     'B  " 
concrete;   4.500  cu.  yds.  of  Class  "D"   concrete; 
5.200  cu.  yds.  of  broken  stone;  S'''-'  ' ''     •  "    M   • 

of   timber,   for  foundations   and    -  ' 

place;    100,400   lin.    fl.    of   piles: 

of  steel  bars,   for  reinforcing  e*'!,.  . ;  .        .        

to  1  1-4  inch);  261, uoo  pounds  of  siruciurui  »i>-.i, 
6,600  s<i.  ft.  of  wire  netting,  2-ln.  by  2-ln.  mesh. 
No.    14    gauge;    l.ouu   lin.    ft.    of    12-ln     '■■      '-" 

drain  pipe;  3,400   llii.   ft.   of  6-ln.  pip.- 
for   house  <;onne<:tlons.    Including    Ihe 

Ing  and  supporting  Class  "C"   concrete 

ft.  of  wrought  Iron  fence;  90  gq.  yda.  of  vitri- 
fied brick  iiavemenl. 

Hamilton,    O,    —    Until    noon,     '    '       "      '  ■     C. 

M.     Robertson,     Clerk     of     the     1  of 

Public     Service,     for    furnishing  -Ar>' 

labor  and  material  for  the  constni-  i  i-.n   .-f  lein- 

Itary    .sewer   on    North    Sixth    St..    from   Heaton 

to   Reservoir  and   house  connections   from  High 

to  Hes.-rvoir  St. 

Lakewood,    O. — Until    noon,    July    IS,    by    B. 

M.  Cook.   Vlllag.-  (."lerk.  at  the  town  hall  for  the 

eonstru<-(lon  and  material  of  a  sewer  In  Donald 

avenue. 

Philadelphia.  Pa.- i't.im  t>,„,i.    .inU   -..    h\    i>,.. 

partnient   o:    ' 

for  the  foil" 

Sewer:  Pern 

jacent    lu    !■ 

River  and   1- 

ening    Delaw  - 

other    work    imi.l.-iit    t.,    to. 

ware   Ave.,    from    Vine    St. 

.■;,-h.  .iiji..    -I-  •■    I'.  ■,u\  II...  k    ■ 


Maili    aini    .ieeen.soi  ies, 

LaFollette,    Tenn.— Until    Jul" 
fr4»m  Jimi-  29  by  I: 
construction  of  se-.- 
on   Tennessee  A\  • 
dlagonallv  with  drain  t"  ir.-:;  i: 
\0T  is  ilayor. 

Union     Citv.     T«nn.      *       ":"     .      ! 
b: 


o: 

compauied    by    a 

H.    Jenks.    Fayei 


i:.  .  •:  r.     .).   laj- 

.     Ill  .    July    27. 
-try   labor 
.i   system 
-t    be    ac- 
tor   $1,000.    C. 
igineer. 
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AmarJIlo,  Tex.— Until  10  a.  m..  July  20  (read- 
vertisement  of  bids  called  June  28),  by  Samuel 
J.  Brown,  City  Secretary,  for  the  consiruction  of 
sanitary  sewers.  The  work  will  consist  of  ap- 
proximately 11,100  ft.  of  15-in.,  8,155  ft.  of  12-in., 
30.835  ft.  of  6-in.  E.  L..  Dalton,  Dallas,  Tex,,  is  . 
Engineer. 

Steelton,  Ont. — Until  8  p.  m..  July  13,  by  J. 
Robinson,  town  clerk,  for  the  following:  A, 
Labor  and  certain  materials  in  construction  of 
sewers,  B,  Vitrified  tile  pipe  and  Junctions.  C, 
Cast  iron  manhole  covers,  D,  About  600  ft.  of 
concrete  sewer,  sixty-six  inches  in  diameter. 
The  entire  length  of  the  system  is  about  6 
miles, 

Toronto,  Ont. — Until  noon,  July  26,  by  Board 
of  Control,  G.  R,  Geary,  chairman,  for  the  Sec- 
tion No.  6.  of  High  Level  Interceptor.  The 
sewer  consists  approximately  of  1,340  lin.  ft. 
of  reinforced  concrete  pipe  sewer,  5  ft.  internal 
Diameter,  extending  from  Defoe  St,  at  Stan- 
ley Park,  in  a  northerly  direction  to  a  point 
about  500  ft.  north  of  Queeti  St.  Specifications 
may  be  obtained  from,  and  original  drawings 
will"  be  on  file  and  can  be  seen  at  the  Main 
Drainage    Department,    City    Engineers'    Office. 

Water  Supply. 

Bids  are  asked  on  following  work,  the  notes 
being  arranged  alphabetically  by  states: 

Clinton,  la.— Until  S  p.  m..  July  12,  by  S.  G. 
Mitchell,  City  Clerk,  for  drilling  an  artesian 
well.  A  certified  check  for  $300  must  be  filed 
Willi  each  bid.  Iowa  Engineering  Co..  Clinton. 
la.,   are  engineers. 

Wyandotte,  Mich. — Until  7:30  p.  m..  July  13.  by 
John  L.  Sullivan.  Secretary  of  the  Board  of  Pub- 
lic Works,  for  a  pumping  engine  and  intake 
pipe. 

Chisholm.  Minn. — Until  noon,  July  22,  by  E. 
I.  Casey.  Village  Recorder,  for  the  construc- 
tion of  two  reinforced  concrete  settling  basins 
and  appurtenances  for  the  improvement  of  the 
water  purification  plant  of  the  village.  Dan- 
iel 'W.  Mead.  Madison,  Wis.,  is  Consulting  En- 
gineer. The  estimated  cost  of  the  work  is 
$8,000. 

Pike,  N.  Y — Until  7  p,  m,.  July  11,  by  T.  H. 
Culver,  president,  and  trustees  of  village  for 
the  construction  of  a  gravity  water  supply 
system.  Bids  will  be  received  as  follows:  1st. 
Hauling  and  laying,  as  follows:  About  8,913  ft. 
of  4"  cast-iron  pipe;  about  930  ft.  of  6"  cast- 
iron  pipe;  about'  1,835  ft.  of  8"  cast-iron  pipe; 
about  5,160  ft.  of  8"  wood  pipe;  hauling  and 
setting  hydrants,  valves.  valve-boxes.  spe- 
cials, etc.,  according  to  the  plans  and  specifi- 
cations. 2d.  Constructing  concrete  reservoir, 
spring  house,  overflow  pipe  and  ditch  pipe  line 
about  128  ft.  long  from  spring  house  to  reser- 
voir, according  to  plans  and  specifications. 
The  village  will  furnish  llie  pipe,  hydrants, 
valves,  valve  boxes  and  specials,  f,  o.  b.  Har- 
dys,    N.    T. 

Lakewood,  O.— Until  noon,  July  IS,  by  B.  M. 
Cook,  village  clerk,  for  the  necessary  labor  and 
material  for  the  construction  of  the  water 
main  in  Donald  Ave,  Plans  and  specifications 
are  on  file  at  the  office  of  the  Village  Clerk, 

Wausau,  Wis.— Until  July  27,  by  Board  of 
■Water  Commissioners  for  the  construction  of 
a  system  consisting  of  10  deep  driven  wells; 
two  batteries  of  boilers,  each  battery  having 
two  boilers;  one  boiler  house  and  coal  storage. 
John  F.  Lament  is  president  of  the  Commis- 
sion.    B.  C.  Gowan  is  city  engineer. 

Wheatland,  Wyo.— Until  8  p.  m..  July  15.  by 
Charles  Brechncr,  Town  Clerk,  for  furnishing 
materials  and  labor  for  fhe  construction  of 
water  works,  sanitary  sewer  and  electric  light 
plant.     J.  C.  Hadsall,  Wheatland,  is  Engineer. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the  notes 
being  arranged  alphabetically  by  states: 

Denver,  Colo. — Dam — Until  noon.  July  9,  by 
North  Fort  Morgan  Reservoir  Co.,  726  Symes 
bldg.,  Denver,  Colo.,  for  the  construction  of  an 
earthen  dam  across  Wildcat  Creek  in  Morgan 
County,  Colo.  The  work  will  require  the  ex- 
cavation and  placing  in  embankment  of  about 
60,000  cu.  yds  of  earth.  Plans  and  specifica- 
tions can  be  seen  either  at  the  office  of  the 
company  or  at  the  office  of  Prince  &  Izett, 
212-214  Armstrong  Bldg..  1520  Champa  St., 
Denver,  Colo.,  the  engineer.  W.  Rolla  Wilson 
Is  secretary  of   the  Reservoir  company. 

Washington,  D.  C — Vault — Until  3  p  m., 
July  28,  by  James  Knox  Taylor,  Supervising 
Architect.  Treasury  Department,  Washington, 
D.  C,  for  a  new  vault  in  the  4th  fioor  of  the 
United   States    Treasury.    Washington,    D.    C. 

Washington,  D.  C. — Monument— Until  11  a. 
m.,  July  18.  by  William  C.  Coates,  Commission- 
er for  marking  graves  of  Confederate  dead  410 
Lemon  Bldg.,  "R'ashlngton,  D,  C„  for  furnish- 
ing and  erecting  complete,  including  founda- 
tion in  the  confederate  cemetery  near  the  post 
office  of  Cornfield  Harbor  in  ilie  vicinity  of 
Point  Look  Out,  St.  Mary's  County,  Md.,  a 
monument  or  marker  to  the  Confederate  pris- 
oners of  war  buried  therein,  the  same  to  be 
of  either  crystalline  white  marble  or  of  white 
or  light  gray  granite  and  to  bear  the  name, 
rank,    company    and   regiment   of  3,386    soldiers, 

Madison,  Indj- Retaining  Wall — Until  1  p, 
m.,  July  7,  by  County  Commissioners  for  the 
construction  of  a  retaining  wall  in  Jefferson 
County.     G.    F.    Crozier   is   Auditor. 


New  Orleans,  La.— Boat— Until  11  a.  ni..  July 
28.  by  MaJ.  H.  Burgess,  U.  S.  Engineer,  3338 
St.  Charles  Ave..  New  Orleans,  La.,  for  the 
construction  and  delivering  tile  sternwheel 
towboat    "Lafourche." 

Pelican  Rapids,  Minn.— Light  Plant. — Until  8 
p.  m.,  July  18,  by  Village  Council,  for  the  fur- 
nishing of  material,  machinery,  equipment,  labor 
and  skill  necessary  for  the  changes  and  addi- 
tions to  the  electric  lighi  plant  in  this  village. 

Strawberry  Point,  Neb. — Electric  Light  Plant. 
—Until  4  p.  m..  July  19,  by  A.  R.  Coe,  Town 
Clerk,  for  the  installation  of  a  complete  electric 
light  plant,  Oscar  Claussen,  514  National  Ger- 
man-American Bank  Bldg,,  St,  Paul,  Minn,,  is 
Consulting  Engineer, 

Albany,  N.  'V, — Erie  Canal— Until  noon,  July 
19,  bv  F,  C.  Stevens,  Superintendent  of  Public 
Works,  Albany,  N,  T.,  for  the  improvement 
of  the  Erie  Canal  (under  Contract  No,  62,  Sec- 
tion 10)  from  the  west  line  of  Monroe  County 
to  the  east  end  of  Contract  No,  9.  at  Eagle 
Harbor,  a  distance  of  14.15  miles.  Sheets  1  to 
140   inclusive. 

Batavia,  N.  Y. — Concrete  Dam. — Until  about 
July  20.  by  Fred  New,  Village  Clerk,  for  the 
construction  of  a  concrete  dam  of  about  500 
cu.    yds.     R.   A.   'Wentworth   is   City  Engineer, 

Creston,  O. — Electric  Lighting  System — Until 
noon.  July  14.  by  the  village  council  for  fur- 
nishing the  necessary  labor  and  material  for 
the  installation  of  an  electric  lighting  system 
in  the  village.  Each  proposal  must  be  accom- 
panied with  a  bond  for  $500.  Charles  Tenney 
is    Village    Clerk. 

Pittsburg,  Pa. — Reservoir — Until  noon,  July 
14,  by  Board  of  Prison  Inspectors,  Western 
Penitentiary  of  Pennsylvania,  Pittsburg,  Pa., 
for  the  construction  of  a  steel  tank  of  from 
125,000  to  150,000  gal.  capacity  and  on  a  100  ft. 
tower.      John    Francis    is   Warden. 

Pittsburg,  Pa. — Railroad — Until  2  p.  m., 
August  8.  by  United  States  Reclamation  Ser- 
vice, Room  15,  Chamber  of  Commerce  Bldg,, 
El  Paso,  Texas,  for  the  construction  of  the 
roadbed,  bridges  and  culverts  for  the  branch 
line  from  the  A.  T.  &  S.  F.  Ry..  between  Cut- 
ter and  Engle,  N.  Mex..  to  the  Engle  dam  site 
near  Elephant  Butte,  N.  Mex..  a  distance  of 
about  10  miles.  The  work  includes  14,000  cu. 
yds.  of  earth  and  56.000  cu.  yds  of  rock  exca- 
vation, and  about  400,000  ft,  of  timber.  R.  A. 
Ballinger    is    Secretary. 

Fort  Worden,  Wash. — Wharf. — Until  11  a.  m., 
July   13,    by    Capt.    E.    C.      Long,      Constructing 
Quartermaster,     482       Arcade      Annex,     Seattle, 
Wash,,    for   the   construction   of  a   proposed  ad- 
dition to  the  new  wharf  at  Port  Worden,  Wash, 

Edmondville,  Ont. — Telephone  System — Until 
noon,  July  9,  by  Thomas  G.  Shillinglaw,  presi- 
dent of  the  Tuckersmith  Municipal  Telephone 
System,  for  the  erection  of  a  telephone  system 
in  townsliips  of  Tuckersmith,  Stanley  and  else- 
where.  Specifications  and  plans  are  on  file  at 
the  office  of  G.  J.  Beattie.  109  Victoria  St., 
Toronto,    Ont.,    the    Engineer. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the  notes 
being  arranged  alphabetically  by  states: 

Helena,  Ark. — Ditclies — Until  noon,  July  15, 
by  Board  of  Directors  of  the  Yellow  Banks 
Drainage  District,  for  the  construction  of  Two 
Drainage  Ditches  of  about  700,000  cu,  yds,  of 
excavation  in  Phillips  County,  Ark,  E,  M, 
Allen  is  Secretary  of  the  Board  of  Directors, 
Helena,  Ark. 

Woodstock,  III. — Drainage  Work. — Until  1  p. 
m..  July  23.  by  Commissioners  of  the  Kishwau- 
kee  Special  Drainage  District  in  McHenry 
Count3',  for  the  construction  of  drainage  work  in 
that  district.  H.  M.  Price.  1207  Hartford  Bldg.. 
is  Engineer.  The  work  includes  about  260,000 
cu,  yds.  of  earth  and  about  20,000  ft.  of  tile 
drains  from  10  to  15-in. 

Sioux  City,  la.— Ditch  Work. — UntU  2  p.  m., 
August  1,  by  E.  E.  Hosmer,  County  Auditor,  for 
the  construction  of  the  Garret'son  ditch  and  lat- 
erals in  Woodbury  County,  la.  The  main  ditch 
will  be  10  miles  long,  including  about  255,000  cu, 
yds,  of  excavation.  The  16  laterals  aggregate  23 
miles  and  include  approximately  262,000  cu.  yds, 
of  excavation. 

Materials,  Machines,  Supplies,  Etc. 

Bids  are  asked  on  following  work,  the  notea 
belne  arranged  alphabetically  by  states: 

Washington,  D.  C, — Until  10:30  a,  m,  July 
19,  by  Capt,  F,  C,  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Washing- 
ton, D,  C,  for  the  furnishing  under  Canal  Cir- 
cular 593,  the  following:  Manganese  tumblers 
and  rollers,  bushings,  lag  and  set  screws,  en- 
gine indicators,  steam  traps,  hose  couplings, 
flanges,  rubber  tires,  rubber  valves,  'gauge 
glass,  gaskets,  asbestos  packing,  rubber  boots, 
emery    cloth, 

Washington,  D.  C. — Motor  Generator  Sets — 
Until  11  a.  m..  July  16.  by  R.  C.  Hollyday. 
Chief  of  Bureau,  for  furnishing  100  k.w.  syn- 
chronous motor  generator  sets,  one  2V'  kilo- 
watt booster  set  and  switchboard  controlling 
equipment, 

Washington,  D.  C. — Filing  Cases — Until  July 
12.  by  William  Crozier.  Chief  of  Ordnance, 
War  Department,  Washington,  D.  C,  for  fur- 
nishing steel  filing  cases  for  mechanical  draw- 
ings, a  gallery  for  filing  cases  and  one  si'eel 
filing  case  of  one  or  more  units. 


Chicago,  III — Bank  Sand— Until  11  a.  m., 
July  11.  by  Department  of  Public  Works,  for 
furnishing  and  delivering  about  800  cu.  yds. 
of  bank  sand  to  the  various  ward  yards  of  the 
city  of  Chicago.  B.  J.  Mullaney  is  Commission- 
er of  the  department. 

Monticello,  la. — Iron  Water  Mains — Until  6 
p.  m..  July  15,  by  city  council  for  furnishing 
f.  0.  b.  at  Monticello.  la..  4,732  ft,  of  4-in,  cast 
iron  mains,  standard;  10  4-in,  valves;  5  4-ln. 
hydrants;  10  T  4-in.  and  6  4-in.  plugs.  4  4-in. 
elbows. 

Jeffersonville,  Ind. — Quartermaster's  Supplies. 
— Until  10  a.  m.,  July  20,  by  Depot  Quartermas- 
ter, for  furnishing  necessary  quartermaster's 
supplies, 

St.  Louis,  Mo. — Brush.  Stone  &  Spalls— Un- 
til 11  a.  m.,  July  27.  by  Lieut.  C.  H.  Knight, 
U.  S.  Engineer.  Custom  House,  St.  Louis.  Mo., 
for  furnishing  30,000  cords  of  brash,  50,000  cu, 
yds.   of  stone  and  spalls  and  10.000  piles. 

Columbus,  O. — Cement. — Until  noon,  July  13, 
by  Board  of  Public  Works,  for  furnishing  and 
delivering  1,500  barrels  of  cement  at  New  Bre- 
men, Auglaize  County,  O.,  and  500  barrels  at 
Minster,  O. 

Guayama,  Porto  Rico. — Reinforcing  Steel.  Etc. 
— Until  2  p.  m..  July  25,  by  John  A.  Wilson, 
Commissioner  of  the  Interior  of  Porto  Rieo,  at 
the  office  of  Porto  Rico  Irrigation  Service,  for 
furnishing  about  165,000  lbs,  of  steel  bars  for 
concrete  reinforcement;  about  42,000  sq.  ft.  of 
metal  fabric  for  concrete  reinforcement;  about 
1.500  ft.  of  12-in.  pipe.  B.  M.  Hall  is  Chief 
Engineer,  Porto  Rieo  Irrigation  Service.  Of- 
ficial advertisement  of  the  work  will  be  found 
elsewhere  in  this  issue. 
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REINFORCING  METAL  AND 
PIPE. 

OFFICE  OF  PORTO  RICO  IRRIGATION 

SER\aCE, 
Guayama,  Porto  Rico,  June  10,  1910, 
Sealed  proposals  will  be  received  at  this 
office  until  2  o'clock  p.  m,,  July  25,  1910, 
for  furnishing  about  165,000  pounds  of 
steel  bars  for  concrete  reinforcement; 
about  42,000  square  feet  of  metal  fabric 
for  concrete  reinforcement;  and  1,500  feet 
of  12-inch  pipe.  Furtlier  details  can  be 
had  by  applying  to  this  office;  to  I'he  of- 
fice of  the  Commissioner  of  the  Interior. 
San  Juan,  Porto  Rico,  or  to  the  Bureau 
of  Insular  Affairs,  War  Department. 
Washington,  D.  C.  The  right  is  reserved 
to  reject  any  and  all  bids. 

B.   M.   HALL, 
Chief  Engineer,  Porto  Rico  Irrigation  Ser- 
vice, 
By  order  of: 

JOHN  A,  WILSON, 

Commissioner    of    the      Interior      of 
Porto  Rico, 

(Proposal     Advertisements     Continued     on 
Page  61.) 
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Pn/v<nrk£kf inrr     C rxnifanilnn  '^*'   '""'"^   °^   selected   timber   and  they  are 

engineering- LOniraCling  poor  indices  of  the  strength  of  large  timbers 

.  TTT    , ,    ..,.  .u  A       A  r    ,■■  1         1  ^"<^^'    '°''   example,    as    are    used    for   bridge 

tT'S;^!^  li^:^^^^^J^:^  ='""S«>-^-     The  conditions  are  well   stated  in 

T,  u,-  u  J           w  J       1      1,  ^  recent  report  on   tniilicr  stringer  tests  con- 

Pubhshed  every  Wednesday  by  j^^j^j   3t  ,f,g  laboratories  of   ^e  University 

THE  MYROX  C.CLARK  PUBLISHING  CO.  of   Illinois: 

3oo  Dearborn  Street,  Chicago  The    values    for    the    strength    properties    of 

Telephone  Harrison  6193  timber  most  generally   tlted   In    text-books  and 

New  York  Office:  13-21  Park  Row  pocket-books  In  the  past  were  evidently  deter- 

Telephone  5613  Cortlandt  mined    from    small    selected    sticks.      One    texl- 

book  gives  the  strength  of  yellow  pine  In  ten- 

HALBERT  P.  GILLETTE 1  sion    as    15,000    lbs    per    sq.    In..    In    compression 

CHAS.  S.  HILL 1  EoiT^oRs  9. 000   lbs  per  sq.    in.,  and   In   longitudinal   shear 

H   p'  KIRKlWd J  ^"^   "''^   ''*^'"  ^"^   '"•     ■^"  engineers-   pocket-book 

MVRON  C.  CLARK   '.    '.    '.    '.    '.    !    '.    !    '.   Publisher  Sives   the   value  of  the   modulus  of   rupture   of 

F  P   BURT Manager  yellow    pme   as   Id, 300   lbs    per     sq.    In.      Lanza* 

-  '     "  cites  several  authorities  as  giving  mean    values 

SUBSCRIPTION    RATES    (Payable  in   Advance). —  of   the   modulus  of  rupture  of  yellow  pine  from 

SS.OO  a  year  (53 issue!:)  in  United  Slates.  CiJ^aMex-  9.000  to  15,000  lbs  per  sq.  In.,  but  the  results  of 

tco.  Alaska,  Hawaii,    Oiiam,  Forto   hico,   Phthpptne  .  .                   .      »       1                   .                            1          -  -„„ 

IsUinds.  Republic  of  Panama.  Canal  Zone  and  Island  ^^^    °^^"    '<=»'»    h«    reports    as    averaging    i,oOU 

of  Tutuila.  lbs  per  sq.   in.   for  modulus  of   rupture  and  221 

SS.OO  a  year  (52  issues)  ta  Dominion  of  Canada.  lbs    per    sq.    in,    for    longitudinal    shear   and    he 

S4.OO  a  year  (S2  issues)  to  all  other  countries.  very    emphatically    shows    that    the    strength   of 

Remittance  by  Draft,  Post  OfiBce  or  Express  Money  commercial   timber  is   much   lower  than  usually 

Order.  quoted.        Johnsont   gives    for    yellow   pine   9,000 

ADVERTISING  RATES  sent  on  application. lbs  per  sq.  in.  in  compression,  13.000  lbs  per  sq. 

Entered  as  second-class  matter.  April  17,  1907,  at  the  '"•   '"  cross  breaking  and  600  lbs  per  sq.   in.  In 

Post  Office  at  Chicago,  Illinois,  under  act  ot  March  longitudinal  shear,  while  for  loblolly  pine,  values 

3d.  1879. of  the  corresponding  strengths  are  7.000.  10,000. 

~  and    400   lbs   per  sq.    in.      The   handbook   of  the 

f/^^TpM'T'C  Southern    Lumber     Manufacturers'     Association 

V.^  V^  I'll    1   i:<  111    1  O  .  (1904)    gives    for    longleaf     pine     the     following 

—  strengths:    tension    15.200   lbs  per   sq.    In.,    com- 

EDITORIAL  SECTION:  Pf/„=;°'>,    ^'^^O    lbs    per    sq     in      cross    breaking 

Revised  Data  on  the  Strength  of  Timber.... 25  "'^O"  '"s  per  sq    in..  longitudinal  shear   .06  lbs 

A  series  of  Articles  on  Railway  Track  Costs.25  P"  '^^^  ■"•  \°\^^°l^llf  ^Z  «'>«/°^^«^P°"'""S 

values  are   13.400,  5,900.   9.230,  and  688;   and   for 

CONCRETE  SECTION:  loblolly  pine  14.400.  6.500,  10.100.  and  090.     These 

Methods     of       Waierprooflng       Engmeering  values  are  Stated  to  be  based  upon  15  per  cent 

Structures,   Using  Pitch   and   Felt 26  moisture  content  on  beams  from  which  defective 

Method   of  Constructing  and   Waterproofing  pieces  were  excluded  and  to  give  fairly  well  the 

a     Circular     Reinforced     Concrete    Water  ra.xi%n  of  strength  of  commercial  timber.     With 

Tanl<    -9  such  illustrations  as  these  in  mind,   it  does  not 

The  Painting  of  Cement  and  Concrete  Struc-  g^g^  strange  that  engineers  may  hold  to  higher 

tures    29  values    for    the    strength    of    commercial    timber 

Cost'    ot    Mixing    and    Placing    Concrete    by  ^^^^   ,j^jg^   j^stg  have  shown   to  be   tenable.     A 

Hand.    Placing    in    a    Four-Foot    Circular  comparison    of    the    foregoing    values    with    the 

Sewer    29  tests    herein    recorded    shows    that    these    tests 

Nails   for  Concrete  Form  Construction 29  ^^...^    strengths    much    lower    than    the      values 

EARTH  AND  ROCK  SECTION:  which  are  commonly  cited. 

Method   and   Cost   of   Raising   Embankment  j^^    another   part   of   this   issue   we   give  the 

and  Filling  Trestles,   Using  Steam   Shovel  results   of   the   tests   mentioned   above.      Space 

and   Hart   Convertible   Cars   with   Lidger-  j^^^    permitted   us   to   present   only   summaries. 

wood  Unloader  30  ,-,j,j    ^^^..    j^]]    jj,e    essential    features    of    the 

Methods  and  Costs  of  Making  a  Test  of  the  5.^^,.^      J^  j^   pi^;^  tj,3t  tg^ts  ^f  small  selected 

Bearing  Power  of  Soil  for  a  Building 31  specimens  of  wood  give  a  very  inadequate  in- 

A  Short  Cut  in  Excavating;  How  a  Contrac-  dication   of   the   strength   of   large   timbers   of 

tor  Reduced  Time.  Labor  and  Costs 31  j]^^   ^gj^^   wood.     This   is  the   striking  result 

Cost  of  Repair   Parts  for  a  Rock  Crushing  ^f    jj^^    tgstg   described.      Another   conclusion 

Plant   31  ^^j    importance   is   that    defects    such   as    knots 

Driving  Wooden  Sheet  Piles  for  Wall  Forms  gj^^j    seasoning    checks    act    much    more    than 

by  Steam  Hammer 32  jj   commonly    realized   to   give    low      strength. 

Cost  of  Mining,  Joplin  District.  Missouri 32  These    facts   are   of   vital   interest   in    view   of 

ROADS  AND  STREETS  SECTION:  the  growing  scarcity  of  timber  and  the  neces- 

A    New   Machine   for   Testing   the  Adhesive  sity  of  utilizing  the  poorer  grades. 

Quality   of   Pitch 32 

Direction  Posts  and  Warning  Signals........ 32  ^  g    j        j  Articles  on  Railway  Track 

The   Economy   of   Good   Stone   in   Macadam  "   u-ci.ts    i/i                                              j 

Road   Work    33  CostS. 

Methods    of    Constructing    Natural    Mixture  ^^^^^  ^_^^  ^^^^  ^^^^j^^  jj,;^  ^^.^^^  ^.^ 

Sand-Clay   Roads    m   Georgia...       .......  _34  ^^     ^^^.^j^     ^^     ^^^     ^^^^     of  -  raising 

Permanent    International    Association    Road  V^^^^   ^^^    embankment   and   filling   in   trestles 

Congress   -4  ^^^  ^  railway.     We  call  attention  to  this  ar- 

RAIDWAT  SECTION:  tide  because  it  is  one  of  a  series  which  will 

The  Appraised  Values  of  the  Electric  Street  j^g   published   in   this  journal   during  the  next 

Railways    of  Detroit.   Mich 34  j^^^.   nionths.      This   series   will   embrace   costs 

GENERAL  SECTION:  of   surfacing,  unloading  rails,  ties   and  other 
Tests  of  Full   Size  Timber  Stringers  at  the  track  materials,  smoothing,  tie  renewals.  turn- 
University  ot  Illinois  Engineering  Labora-  Q^ts    and    sidings,    tracklaying,    rail    renewals, 

tories    39  ^^^^  .^vith  minor  operations,  such  as  curving 

Results  of  Tests   of  Strength  of  Steel  from  ^ail  'tightening  fastenings,  grassing  and  cutting 

Steel  I-Beams    42  weeds,   gaging   track,   applying  tie   plates  and 

PERSONALS  44  railbraces  and  tightening  spikes.                    • 

These  records  of  costs  have  been  derived 
from  data  collected  in  actual  work.  No  at- 
tempt is  made  to  show  records  of  low  cost. 
On  the  contrary,  data  were  collected  on  work 
performed  under  varying  conditions,  regard- 
less cf  whether  the  conditions  were  favor- 
able to  low  cost  or  otherwise.  In  each 
case  methods  of  work  and  gang  organization 


Revised  Data  on  the  Strength  of  Timber. 

The  engineer  who  refers  to  the  text  book 
of  ten  years  ago  for  data  to  use  in  determin- 
ing the  properties  of  timber  of  structural 
sizes  under  the  conditions  of  ordinary  pur- 
chase and  practical  service  gets  rather  poor 
aid.  Timber  test  data  are  there  in  great  va- 
riety,  but    all    are    data   obtained    from    small 


are  described,  and  wages  and  working  hours 
are  given. 

We  believe  these  methods  and  costs  of 
track  work  to  be  of  value  for  several  reasons. 
The  question  of  efficient  track  labor  is  becom- 
ing more  serious  each  year,  and  as  the  efii- 
ciency  of  labor  decreases  the  unit  costs  of 
work  are  increased.  The  decreased  efficiency 
of  track  labor  is  due  to  the  generally  low 
wage  paid  to  this  class  of  lal^jr.  and  to  the 
Kick  of  steady  employment  throughout  the  en- 
tire year.  Especially  is  tlie  latter  cause  true 
for  Western  and  Southern  roads.  The  poor 
quality  of  the  present  track  labor  is  also  due 
largely  to  the  poor  quality  of  the  foreman 
who  have  taken  the  place  of  the  best  trackman 
ever  krowr — the  Irishman. 

The  position  of  a  foreman  requires  a  man 
who  has  had  long  years  of  training  in  the 
road  department,  in  which  his  knowledge  of 
track  work  has  been  gained,  and  his  sense  of 
loyalty  to  the  road  and  the  habit  of  integrity 
of  work  have  been  developed.  It  is  impossi- 
ble now  to  keep  such  a  man  in  the  service 
long  enough  for  him  to  secure  sufficient  ex- 
perience to  carry  the  responsibilities  of  a  sec- 
tion foreman.  The  wage  paid  for  section 
labor  docs  not  justify  a  man  of  ordinary  com- 
mon sense  in  staying  on  the  job.  The  time 
has  come  when  the  older  man  with  his  wide 
experience  is  replaced  by  the  younger,  less  in- 
telligent man,  with  scant  experience  in  track 
work. 

The  present  remedy  for  the  trouble  is 
closer  supervision  by  the  supervisors  and  a 
gradual  raise  of  wages,  eventually  ending 
in  a  sliding  scale  of  wages  for  each  gaiig. 
the  higher  wage  being  paid  to  the  most  effi- 
cient members  of  the  gang  and  the  lower 
wage  to  the  least  efficient  laborer.  The  aver- 
age length  of  supervisors  or  roadmasters  dis- 
tricts is  too  great  to  permit  him  to  give  to 
/•ach  gang  the  daily  attention  which  is  gcncr- 
allv  needed  hv  the  green  foreman.  On  a  dis- 
trict of  50  or  on  miles  in  length,  the  super- 
visor using  a  speeder  or  motor  car.  can  easily 
visit  each  one  of  bis  gangs  each  day.  He  is 
then  able  to  personally  help  and  instruct  the 
young  foreman,  showing  him  short  cuts  and 
how  to  place  his  men  in  each  kind  of  work. 
The  new  foreman,  given  the  benefit  of  this 
constant  instruction  will  very  quickly  develop 
into  an  efficient  foreman.  Instead  of  scnd- 
irg  the  foreman  a  "butterfly,"  telling  hiin 
"Track  is  out  of  line  through  East  switch." 
and  running  the  risk  of  the  inexperienced 
foreman  making  the  improper  adjustments 
to  the  switch,  on  a  short  district  the  super- 
visor can  take  the  gang  and  personally  do  the 
work,  affording  the  young  foreman  a  chance 
to  learn  how  similar  troubles  may  be  reme- 
died. 

.\s  the  foreman  grows  older  in  the  ser- 
vice the  daily  presence  of  the  supervisor  will 
have  a  very  wholesome  effect  on  him.  He  w-ill 
see  that  every  inch  of  his  work  is  closely  in- 
spected and  will  quickly  form  the  habit  of  the 
thoughtful  planning  of  his  work  and  its  honest 
execution. 


Sewage  Disposal  Costs.— The  net  cost  of 
maintenance  of  the  purification  works  at 
Worcester.  Mass.,  for  the  current  year  has 
been  $40,802.31,  which  is  SG.Q  cents  per  capita. 
This  includes  all  administrative  expenses,  but 
does  not  include  interest  on  the  capital  in- 
vested. The  cost  of  purification  may  be  sub- 
divided as  follows: 


Total, 
rhemical    precipitation..  .J18.899.2S 

Sludge-    pressing 15.76". 34 

Sand  nitration    15.232.69 


Per 

million  gals. 

15.12 

4.28 
9.78 


•Applied   Mechanics,    by  G.    Lanza.   tThe  Ma- 
terials of  Construction,  by  J.  B.  Johnson. 


The  foregoing  costs  include  the  amount  ex- 
pended in  "Laboratory."  as  per  Schedule  4. 
the  same  being  apportioned  equally  to  the 
three  accounts  The  amount  received  for 
house  rent,  $20.5.34,  is  applied  to  'Filter  Beds" 
account  as  that  is  the  account  under  which 
the  property  is  maintained.  The  results  of 
analyses  combined  in  proportion  to  the 
amount  treated  each  way  show  a  removal  of 
.56.4  per  rent  of  the  total  organic  matter  meas- 
ured by  albuminoid  ammonia.  The  quality  of 
the  average  effluent  shows  an  improvement 
over  last  year. 


Copyright    1910,    by    the    Myron    C. 
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CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Methods  of  Waterproofing  Engineering 

Structures  Using  Pitch  and  Felt.* 

The  purpose  of  this  paper  is  to  present 
some  points  of  possible  general  interest,  and 
to  briefly  describe  waterproofing  by  use  of 
pitch  and  felt,  of  certain  viaducts,  retaining 
walls,  cut  and  cover  tunnels,  pipe  subways, 
elevator  pits,  conduit  banks,  etc.,  which  have 


,   5hinqleLap 
Completed  Worh       _  ^eadi  for  next 
'mcrek  Cover'}  .  Section 


"^  Butt  Laps, 

Hofe'^Thichness  of  Waterproofing  Exaggerated 
to  Distinguish  the  Piles - 

Fig.  1 — Section   Showing  Single  Lap  Water- 
proofing.    Six-Ply  Work. 


been  designed  and  constructed  in  New  York 
City  under  the  writer's  supervision.  The  work 
to  be  described  was  performed  under  three 
separate  contracts,  but  the  materials  used  were 
the  same  in  each  case,  the  specifications  vary- 
ing only  as  to  number  of  plies,  methods  of 
procedure  and  character  of  backing  or  pro- 
tection of  waterproofed  surface.  The  clauses 
of  the  specifications,  which  apply  to  materials 
and  application,  are  as   follows: 

Pitch  used  shall  be  straight  run  coal-tar  pitch, 
which  shall  soften  at'  60°  F.  and  melt  at  100* 
F.,  being  a  grade  in  which  distillate  oils  dis- 
tilled therefrom  shall  have  a  specific  gravity  of 
1.105. 

The  felt  shall  be  "Hydrex"  felt,  manufactured 
by  F.  W.  Bird  &  Son,  East  Walpole,  Mass.,t  or 
felt  equally  satisfactory  to  the  engineers. 

Pitch,  when  applied,  shall  be  of  a  tempera- 
ture of  not  less  than  250°  F.  The  pitch  shall 
be  mopped  on  iTie  surface  of  the  masonry  to  a 
uniform  thickness  of  not  less  than  1/16  in.  Each 
layer  of  pitch  must  completely  cover  the  sur- 
face on  which  it  is  spread  without  cracks  or 
blow  holes.  The  felt  must  be  rolled  out  into  the 
pitch  while  the  latter  is  still  hot  and  pressed 
against'  it  so  as  to  insure  its  being  completely 
stuck  to  the  pitch  over  its  entire  surface.  Great 
care  must  be  taken  that  all  joints  in  the  felt 
are  well  broken,  and  that  the  ends  of  the  rolls 
of  the  bottom  layer  are  carried  up  on  tlie  inside 
of  the  layers  on  the  sides,  and  those  of  the 
roof  down  on  the  outside  of  the  layers  on  the 
sides,  so  as  to  secure  the  full  laps  herein  speci- 
fied. 

Other  important  clauses  are: 
It  Is  intended  that  the  interior  of  waierproot 
structures  shall  be  permanently  free  from 
moisture  or  discoloration  due  to  the  percolation 
of  water  or  otheP  liquids  from  outside  sources. 
This  end  shall  be  attained  by  means  of  a  con- 
inuous    flexible    waterproof    sheeV    surrounding 

drLrngsT"    °'    ""    '"""'^'"'■'^^    <"    ^"°^"    ''^■ 

in^'^^rTf'"^  """''  ^^  P™'«<=ted  against  in- 
jury at  all  times  to  the  satisfaction  of  the  engi- 
neers. ^' 

Any  waterproofed  struciure  that  is  found  to 
leak  at  any  time  prior  to  the  completion  of  this 
contract,  shall  be  made  tight  by  the  contractor 
m  a  manner  satisfactory  to  the  engineers 

Waterproonng  will  be  measured  by  the  square 
of  100  supernc.al  feei  and  paid  for  accordingly. 

Composition  of  the  waterproof  sheet  is 
specified  as  follows:  >-'-l     is 

•A  paper  by  Joseph  H.  O'Brien  before  tha 
Eos  on  Society  of  Civil  engineers,  Nov  17  1909 
puhl.shed  in  the  Journal  of  the  Association  of 
Engineering  Societies  for  May.   1910. 

t.Now  th  Hydrex  Felt  &  ICngineering  Company. 


For  all  construction,  except  electric  conduit 
lines  and  electric  conduit  manholes,  water- 
proofing shall  consist  of  six  layers  of  felt  and 
.seven  layers  of  pitch  alternating,  and  shall  con- 
sist of  four  layers  of  felt  and  five  layers  of 
pitch  alternating,  for  electric  conduit  lines  and 
manholes,  each  strip  Vo  lap  not  less  than  1  ft. 
upon  the  previously  laid  strip,  and  each  section 
of  waterproof  sheet  shall  lap  at  least  1  ft.  with 
the  adjoining  section. 

The  specifications  have,  in  most  particulars, 
served  their  purpose  admirably,  but  the  fol- 
lowing comments  may  be  of  interest :  The 
felt  used  comes  in  rolls  36  ins.  wide,  and  each 
roll  contains  400  sq.  ft.  The  method  of  prac- 
tical procedure  to  be  followed  in  placing  the  ' 
felt  so  that  the  specification  requirements  as 
to  laps  might  be  complied  with,  caused  much 
concern. 

In  the  writer's  judgment,  the  most  effective 
way  to  lap  the  plies  is  by  the  "shingle  meth- 
od," or,  as  sometimes  called,  the  "feather- 
edge  method,"  similar  in  principle  to  that  em- 
ployed in  pitch  and  felt  roofing;  but  it  is 
evident  that  with  felt  sheets  only  36  ins.  wide, 
the  prescribed  lap  of  12  ins.  cannot  be  ef- 
fected in  six-ply  work  by  the  "shingle  meth- 
od," and  because  of  the  superiority  of  this 
method,  it  was  concluded  to  fit  the  laps  to 
the  felt,  and  the  work  was  actually  carried  out 
wherever  practicable  with  6-in.  laps  "feather- 
edged"  or  "shingled."  The  felt  was  laid  trans- 
versely of  the  structures.  The  requirement 
"each  strip  to  lap  not  less  than  1  ft.  upon  the 
previously  laid  strip"  occasioned  some  con- 
tusion, owing  to  the  fact  that  it  might  be  in- 
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Fig.  2 — Section  Showing  Method  of  Lapping 
Waterproofing.     Subvi/ay  Work. 


terpreted  to  mean  that  each  36-in.  strip  should 
lap  the  prescribed  amount  at  edges  and  ends 
over  the  previously  laid  strip  of  the  ply  of 
which  it  was  a  part,  but  as  this  was  mani- 
festly impracticable,  the  requirement  was  in- 
terpreted as  applying  to  the  relation  of  the 
joints  in  one  ply  to  the  joints  in  the  ply  be- 
neath it,  as  was  doubtless  intended;  but,  as 
stated  above,  the  lap  was  reduced  to  6  ins. 

The  usual  waterproofing  practice  of  stick- 
ing each  strip  to  its  neighbor  by  lapping  at 
least  1  in.  was  -followed  in  making  up  each 
ply.  The  writer  believes  that  a  better  result 
will  be  obtained,  however,  if  this  butt  lap  (so 
called)  be  made  2  ins.  wide. 

The  system  of  shingling  adopted  keeps  the 
shingle  at  the  head  of  the  work  with  all  six 
plies  in  evidence,  and  with  all  sheets  securely 
stuck,  as  shown  by  Fig.  1.  Thus  the  water- 
proof sheet  is  entirely  completed  back  of  the 
shingle  lap,  and  may  be  covered  and  perma- 
nently protected  up  to  the  lap.  By  this  meth- 
od there  is  little  difficulty  in  obtaining  the 
correct  number  of  plies,  and,  in  the  writer's 
opinion,  the  method  gives  the  best  obtainable 
quality  of  work. 

-in  providing  for  connection  of  two  sections 
of  .standing  work,  as  in  subways,  or  for  con- 
nection of  standing  work  and  flat  work,  as  at 
tops  of  walls,  dry  laps  were  left,  which  ap- 
peared at  first  to  be  the  only  solution  of  the 
problem  which  would  insure  a  continuous 
waterproof  sheet  of  the.  character  intended; 
but  on  six-ply  work  this  procedure  required 
that  dry  ends  of  sheets  varying  from  6  ins. 
to  36  ins.  be  left,  in  order  to  effect  the  shingle 


bond  with  the  flat  or  standing  work,  as  the 
case  might  be.  (See  Fig.  2)  Despite  the 
specification  requirements  that  "waterproof- 
ing must  be  protected  from  injury  at  all  times 
to  the  satisfaction  of  the  engineers,"  the  writer 
does  not  hesitate  to  state  that  it  was  quite 
impracticable  to  protect  dry  laps,  and  despite 
all  efforts  made  to  do  so,  such  laps  were  in- 
variably found  almost  wholly  destroyed  and 
unfit  to  join  on  to,  when  ready  to  proceed 
with   the  connecting   waterproofing. 

The  destruction  of  dry  laps  was  due  to 
various  causes,  such  as  dragging  timber  and 
other  materials  over  them,  deposits  of  debris 
and  of  concrete  from  the  work  preceding  the 
next  waterproofing  stage,  traffic  of  laborers 
over  them,  and  last,  but  by  no  means  least, 
the  absorption  of  water.  If  the  felt  becomes 
water-soaked,  it  is  thereby  destroyed.  The 
saturation  and  coating  of  high-grade  felts, 
such  as  that  used  on  the  work  described  here- 
in, renders  the  sheets  impervious  to  water  on 
their  surfaces,  but  the  edges  are  not  im- 
pervious, hence  the  necessity  for  so  conduct- 
ing the  work  that  the  edges  of  the  felt  be  at 
all  times  protected  from  the  influence  of 
water. 

To  overcome  the  trouble  experienced  with 
dry  laps,  the  total  lap  was  reduced  from  36- 
ins.  to  24  ins.  for  connections  of  standing 
work,  sticking  the  two  first  sheets  solid  on  the 
top  of  the  backing  wall,  leaving  four  dry  laps 
of  6  ins.,  12  ins.,  18  ins.,  and  24  ins.  for  the 
remaining  plies.  (See  Fig.  2.)  Then  when 
the  joining  was  effected,  four  plies  were  car- 
ried through  by  shingle  method,  and  two- 
plies  were  stuck  by  solid  lap  method.  Due  to 
the  reduction  in  width  of  total  dry  lap,  the 
felt  was  more  easily  preserved,  but  the  destruc- 
tion of  these  laps  was  not  wholly  avoided. 

The  writer  believes  that,  under  similar  con- 
ditions, the  best  procedure  would  be  to  reduce 
the  dry  laps  to  two  plies  and  stick  four  plies 
with  solid  lap.  This  solution  of  the  difficulty 
is  wholly  a  practical  suggestion,  which  does 
not  satisfy  theoretical  consideration  of  the 
problem,  but  will  none  the  less  give  good 
results. 

The  instances  of  dry  laps  so  i^ar  discussed 
and  illustrated  were  an  incident  of  the  con- 
struction of  the  reinforced  concrete  subways, 
for  pipes,  wires  and  express  trucking,  about 
a  mile  of  which,  varying  in  clear  width  from 
6  ft.  to  17  ft.,  have  been  constructed  beneath 
track  grade.  The  procedure  which  brought 
about  the  above-noted  conditions  may  be  more 
readily  understood  if  we  depart  a  little  from 
the  subject  and  breifly  describe  and  illustrate 
a  typical  subway.  The  cross  section  (Fig.  3) 
shows  a  subway  12  ft.  wide,  and  varying  from 
12  ft.  to  17  ft.  high  inside,  designed  to  carry 
a  railroad  on  its  roof,  and  to  resist  hydrostatic 
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Fig.    3 — Typical    Section    of    12-ft.    Trucking 
and    Pipe   Subway. 

pressure,  due  to  an  assumed  head,  measured 
from  the  average  level  of  the  open  joint 
drainage  system,  which  is  about  1  ft.  6  ins. 
below  the  roof  of  the  subway.  It  will  be 
noted  that  the  excavation  is  wholly  in  rock, 
and   the    drawing   requires   that   a   volume   be 
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excavated  only  6  ins.  wider  oti  each  side  than 
the  neat  section.  The  nature  of  the  rock  was 
such,  however,  that  the  trench  was  blown  out 
from  5  ft.  to  10  ft.  wider  than  required  in 
places. 

The  lirst  step  after  completing  the  excava- 
tion was  to  build  the  floor  base  and  backing 
walls  ready   for  waterproofing. 

After  careful  consideration,  it  was  deter- 
mined to  make  the  backing  walls  12  ins.  thick, 
and  to  limit  their  height  to  4  ft.  in  the  first 
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Fig.  4 — Section   Showing    Method   of  Water- 
proofing Sleeve  for  10-in.  Cast  Iron  Pipe. 

stage.  (See  Fig.  2.)  The  height  determined 
upon  was  sufficient  to  keep  water  out  of  the 
waterproofed  trench,  except  occasional  flood- 
ing after  heavy  rains,  and  it  was  a  conven- 
ient bench  from  which  to  work  in  placing  rod 
reinforcement  against  interior  forms,  and  up- 
on whidi  to  construct  exterior  forms  of  the 
subway.  It  was  considered,  owing  to  lapse  of 
time  which  must  ensue  in  constructing  the 
monolitliic  tube  within  the  waterproof  en- 
closure, that  standing  work  would  probably 
often  be  lost  if  carried  higher  than  4  ft.  by 
sags  due  to  weight  of  fabric  and  augmented 
by  temperature  exposure.  Likewise  the  danger 
of  damaging  the  fabric  while  building  the 
reinforced  tube  inside  of  it  was  anticipated. 
Fears  in  respect  to  these  matters  were  fully 
justified,  as  illustrated,  by  the  case  of  an  8-ft. 
subway,  which  was  so  situated  that  the  com- 
plete waterproof  sheet  had  to  be  placed  up 
to  the  roof  connection,  and  the  subway  built 
within.  Much  valuable  waterproofing  work 
was  destroyed  in  this  trench,  due  to  the 
causes  above  cited. 

Another  point  bearing  upon  the  practical 
application  of  the  felt  in  the  first  stage  of 
the  subway  waterproofing,  above  referred  to, 
and  in  similar  situations,  is  the  importance 
of  so  making  angles  and  corners  that  they 
will  be  durable  during  construction  and  tight 
after.  Angles  at  junction  of  flat  and  stand- 
ing work  are  natural  weak  spots  in  pitch  and 
felt  waterproofing. 

In  the  subways  referred  to.  the  first  scheme 
tried  required  that  the  sheets  be  carried  full 
across  the  floor  and  up  both  backing  walls  in 
one  continuous  strip,  but  two  very  serious  ob- 
jections to  this  procedure  soon  became  evi- 
dent. In  the  first  place  it  was  impracticable 
securely  to  stick  the  sheets  throughout,  es- 
pecially at  the  angles  of  floor  and  walls,  and 
as  a  result,  the  standing  work  bulged  and 
sagged.  In  the  second  place,  the  scheme  re- 
sulted in  much  waste  of  material,  and  annoy- 
ance to  the  contractor,  who  was  accustomed 
to  cut  and  fit  according  to  his  material  with 
a   minimum    of   waste. 

The  method  was  changed,  therefore,  so  that 
the  floor  plies  would  break  joint  with  the  wall 
plies,  partly  on  the  wall,  and  partly  on  the 
floor,  as  shown  in  Fig.  2-A,  and  as  an  addi- 
tional safeguard  a  strip  was  laid  longitudinally 
and  fitted  snug  into  the  angle  over  all,  and 
this  was  found  to  be  a  very  practical  and 
satisfactory   solution   of   the   detail. 

It  was  found  necessary  to  leave  openings 
in  the  walls  of  pipe  subways  for  pipes  vary- 
ing in  diameter  from  V/z  ins.  to  12  ins.  and  in 
order  to  insure  a  watertight  job  upon  comple- 
tion, screw  sleeves  with  sheet  lead  washers, 
and  with  calking  rims  were  devised,  as  shown 
in   Fig.  4.     The  pipe  sleeve  details  were  de- 


signed to  permit  of  the  introduction  of  the 
pipes  after  the  subways  had  been  completed. 
The  sleeves  were  easily  applied  and  the  use 
of  them  has  so  far  resulted  in  tight  work. 

In  conduit  bank  waterproofing,  several  .miles 
of  which  were  included  in  the  work  herein 
described,  dry  laps  were  left  at  first  on  the 
flat  at  the  floor  base,  owing  to  the  necessity 
for  laying  the  conduits  in  advance  of  placing 
the  side  wall  and  roof  waterproofing.  Figure 
5  shows  section  of  typical  conduit  bank,  and 
Fig.  G  shows  first  stage  of  waterproofing  with 
dry  laps. 

Practically  all  of  the  laps  beyond  the  edge 
of  the  masonry  base  were  found  to  be  de- 
stroyed when  the  conduits  had  been  made 
ready  for  the  completion  of  the  waterproofing, 
hence  the  laps  were  reduced  successively  to 
two  dry  and  two  stuck,  and  finally  to  all  four 
stuck  of  the  width  of  base  projection  beyond 
the  conduits.  Wherever  conditions  made  it 
possible  to  require  the  construction  of  the 
complete  waterproof  basin  to  the  top  of  the 
conduits  in  advance  of  laying  the  latter,  this 
practice  was  followed,  but  while  it  produced 
the  best  job  of  waterproofing,  it  required  the 
construction  of  the  conduit  bank  end  on  in  a 
narrow  trench,  at  the  risk  of  bad  duct  align- 
ment. Furthermore,  the  rate  of  progress  by 
this  latter  method  was  very  much  less  than  by 
the  method  generally  followed. 

In  the  writer's  judgment,  however,  and  de- 
spite the  fact  that  tight  work  has  been  ob- 
tained by  the  method  of  first  placing  the  floor 
sheets,  joining  the  wall  and  roof  sheets  to 
them,  after  the  duct  bank  was  made  ready, 
it  would  be  better,  where  similar  work  is  re- 
quired, henceforth  to  design  the  waterproofed 
trench  of,  sufficient  width,  and  with  suitable 
backing  walls  to  permit  of  the  construction  of 
the  ducts  in  the  usual  manner,  after  the  trench 
has  been  completely  waterproofed. 

Waterproofing  of  baggage  lift  pits  was 
placed  in  accordance  with  the  principles  out- 
lined   above    for   pipe   subways,   but   the   pits 
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Fig.    5 — Typical    Section    of    Bank    of    Con- 
duits, 

were  open  at  the  top  and  one  end,  and  the 
waterproofing  problem  was  complicated  by  the 
presence  of  foundations  for  superstructure 
columns,  and  by  the  necessity  of  providing  for 
plungers. 

It  was  determined  that  the  plunger  borings 
should  be  made  after  the  baggage  lift  pits 
were  completed,  and  to  insure  a  watertight 
pit,  a  plunger  casting  was  devised,  with  a 
clamping  ring  and  stud  ring,  between  which 
the  waterproofing  was  placed   (see  Fig.  7). 

This  casting  had  to  be  set  accurately  and  se- 
curely in  position,  hence  the  base  course  of 
concrete  was  carried  through  beneath  it,  and 
the  casting  was  set  on  same,  and  stayed  by 
lateral  bracing  during  the  placing  of  the  fin- 
ished work.  The  detail  of  the  casting  re- 
quired that  the  connecting  sheets  of  water- 
proofing be  cut  to  fit  the  stud  bolts,  which  was 
a  rather  unusual  waterproofing  detail,  but  a 
very  satisfactory  result  was  obtained. 

Due  to  a  necessity  which  arose,  bearing  up- 
on the  general  advancement  of  the  .project, 
the  backing  walls  of  two  baggage  aft  pits. 
which  had  been  excavated  for  most  of  their 
height  through  earth,  were  placed  in  the  form 
of  retaining  walls  some  months  in  advance  of 
the  completion  of- the  lift  pits,  and  construc- 
tion tracks  were  carried  over  them  on  tem- 
porary  trestle  stringers. 

,\fter  the  floors'  of  these  pits  were  com- 
pleted the  steel  framing  of  the  walls  (com- 
posed of  15-in.  I-beam  studs,  set  apart  4  ft. 
0  in   centers)  was  erected,  in  advance  of  com- 
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These  mats  were  made  up  <  .i  in 

width   from  about  12  ins.   i  :  cxt 

to  the  beam  flange  to  30  in.  i-jr  iIm  ilieet 
next  to  the  backing  wall.  The  mats  were 
made  up  and  mopped  complete  on  the  adjoin- 
ing subway  roof,  and  were  lowercil  inti>  place 
and  securely  stuck.  .Xflcr  any  two  mats  of  a 
panel  had  been  placed,  the  intervening  space 
was  waterproofed  in  the  usual  manner.  The 
joining  between  floor  and  wall  work  was  ef- 
fected by  solid  lap  method,  and  the  joint  was 
protected  by  three  courses  of  brickwork  in 
Portland  cement  mortar,  set  about  3  iii>.  away 
from  the  wall  waterproofing,  thus  forming  a 
pocket,  which  was  filled  with  pitch. 

In  the  case  of  one  viaduct  which  was  con- 
structed under  an  avenue,  the  waterproofing 
was  placed  to  full  height  of  walls,  ami  turned 
down  on  top  of  same  before  the  backing  was 
placed,  dependence  being  put  in  the  adhesive- 
ness of  the  waterproofing,  and  weighting  down 
of  top  of  same  while  backing  was  laid.  When 
the  backing  followed  immediately  after  water- 
proofing this  scheme  worked  out  all  right,  but 
when  the  backing  was  delayed,  the  waterproof- 
ing sagged  and  bulged  badly,  and  in  some 
cases  had  to  be  renewed.  Hence  on  walls  and 
elevated  railroad  foundations  of  another  ave- 
nue viaduct  the  waterproofing  was  carried  up 
in'  first  stage  to  height  of  5  or  G  ft.,  the  work 
being  stuck  securely  in  each  stage  and  backed 
up  immediately. 

Due  to  necessity  for  transfer  of  street  rail- 
way, sewer,  water  and  gas  pipes  from  tempo- 
rary to  permanent  supports,  during  construc- 
tion of  the  latter  viaduct  the  floor  plate  work 
had  necessarily  to  be  finished  in  some  instances 
within  18  ins.  to  20  ins.  of  walls  and  piers, 
in  advance  of  waterproofing  the  latter.  In 
such  instances  the  shingle  lap  method  was 
abandoned  and  the  floor  waterproofing  was 
carried  through  solid  against  the  walls  or 
piers,  and  when  the  latter  were  ready,  a  six- 
ply  flashing  of  waterproofing  was  placed  over 
the  angle  of  floor  and  wall  and  extended  up 
the  wall,  and  out  on  to  the  floor  waterproofing. 
Over  this  flashing  the  wall  waterproofing  was 
placed  and  carried  out  over  full  width  of  ex- 
posed floor  waterproofing,  making  a  very  sat- 
isfactory job  of  solid  lap  work. 

The  principles  of  application  of  the  water- 
proof sheets  hereinbefore  described  for  other 
work  apply  w  ith  equal  force  to  this  cut_  and 
cover  work.  The  writer  will,  therefore,  briefly 
describe  the  mode  of  procedure  in  the  general 
construction  of  this  work,  so  that  a  few  points 
of  interest  may  be  brought  out,  which  are 
partially,  though  not  wholly,  related  to  the 
waterproofing  problem,  but  which  may  be  of 
suflicient  value  to  warrant  the  liberty  of  a  de- 
scription in  this  paper.  The  tunnel  roof  is 
composed  of  steel  girders  resting  on  concrete 
abutment  walls  and  intermediate  columns,  all 
founded  on  solid  rock.  The  excavation  from 
an  average  elevation  of  10  ft.  above  the  roof 
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Fig.  6— Section   of   Bank   of  Conduits  Show- 
ing   Method  of   Applying    Watercrooflng. 

was  entirely  in  solid  r'      .  :ran- 

chise  requirements,  tf  ;.■  'Iv  : fact  that 

a  portion  of  the  Woik  tnf  r  jclic^  on  very 
valuable  private  property,  it  became  the  engi- 
neer's duty  to  restrict  the  over-all  width  of  the 
excavation  to  a  minimum. 

The  roof  of  the  structure  is  at  an  average 
depth  of  20  ft.  below  street  level  and  about 
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9  ft.  below  sewer  level,  and  the  track  sub- 
grade  is  at  an  average  depth  of  49  ft.  below 
street  level,  38  ft.  below  sewer  level  and  12 
ft.   below  mean   high   water. 

It   was   apparent   that,    owing   to   the   above 
conditions,  some  surface  water  and  the  ground ' 
water  below  sewer  level  would  have  to  be  ef- 
fectually  shut   out,   and   under   less    restricting 


Fig.  7 — Detail   of  Casting  for  Waterproofing 
Hydraulic   Elevator  Pits  at  Plunger  Cyl- 
inder. 


conditions  the  design  of  abutment  walls,  capa- 
ble of  resisting  hydrostatic  pressure  due  to  a 
head  measured  from  bottom  of  sewers,  might 
be  warranted.  After  due  consideration,  how- 
ever, it  was  determined  to  design  the  abut- 
ment walls  of  suitable  section  to  safely  sup- 
port the  vertical  loads  to  be  carried  by  them, 
trusting  to  a  free  drainage  scheme  to  relieve 
these  walls  of  hydrostatic  pressure.  The 
writer  devised  a  free  drainage  scheme,  which 
is  illustrated  by  Fig.  8,  and  whicli,  owing  to 
the  fact  that  it  has  been  completed  and  doing 
good  service  for  over  a  year,  may  be  pro- 
nounced a  success. 

The  scheme  consists  merely  of  the  appli- 
cation of  well-known  materials  in  a  simple 
but  imusual  manner,  namely,  the  space  from 
standard  section  line  to  ledge,  varying  from 
6  ins.  to  4  or  5  ft.,  was  filled  back  of  a  suit- 
able form  to  full  height  of  abutment  walls 
with  a  porous  concrete,  1  part  cement,  4  parts 
sand  and  8  parts  broken  stone.  This  porous 
backing  was  faced  with  hollow,  light-burned 
porous  terra  cotta  partition  blocks,  12x12x4 
ins.,  laid  with  openings  set  vertically  and 
bonded  for  continuity  of  vertical  hollow 
spaces.  These  blocks  were  anchored  to  the 
concrete  backing  by  cut  nails,  driven  into  the 
latter  and  clinched  over  the  iimer  walls  of  the 
blocks  at  joints.  The  bed  joints  were  but- 
tered in  such  manner  that  the  back  half  of  the 
joint  was  left  open  as  far  as  practicable  and 
the  build  joints  were  similarly  made. 

This  tile  drainage  sheet  was  at  first  footed 
on  a  longitudinal  tile  drain,  made  by  splitting 
out  end  cells  from  tlie  blocks  and  laying 
same  on  bed.  Due  to  the  underburned  quality 
of  the  material  many  blocks  were  wasted  in  an 
effort  to  produce  one  suitable  end  cell.  Hence 
the  type  of  longitudinal  drain  was  changed 
to  that  shown  in  the  upper  right-hand  corner 
of  the  plate.  The  end  walls  and  partitions  of 
the  blocks  were  chipped  out  to  approximately 
the  form  shown,  by  use  of  a  bricklayer's  chip- 
ping hammer,  and  thus  the  longitudinal  drain 
was  obtained  with  very  little  waste.  This 
longitudinal  drain  is  coiniected  with  a  gutter 
at  the  toe  of  the  abutment  wall,  which  is,  in 
turn,  connected  to  the  underdrainage  system. 
Upon  the  face  of  the  tiling  above  described, 
the  wall  waterprooling  was  placed  for  full 
height,  with  dry  laps  extended  over  the  back- 
ing wall  and  weighted  down.  A  section  at  a 
time,  varying  from  2-5  ft.  to  51)  ft.,  was  thus 
prepared  and  the  abutment  walls  completed  as 
soon   as   practicable  after   waterproofing. 

As  may  be  readily  understood  many  months 
elapsed  after  waterproofing  abutment  walls 
before  the  roof  work  was  connected  and  the 
dry  laps  were  found  to  be  very  seriously  dam- 
aged. The  roof  work  was  advanced  a  section 
at  a  time,  dependent  upon  the  opportunity  for 
moving  equipment,  and  the  roof  work  sections 
were  of  varying  areas,  and  frequently  broke 
part  way  over  the  roof.  This  work  was  all 
performed  by  the  shingle  method,  hereinbe- 
fore   described,'  but    the    patchy    procedure    on 


the  roof  was  permitted  solely  because  of  the 
contractor's  obligation  to  make  the  work  tight. 
The  writer  is  convinced  that  a  better  result 
will  be  ,  secured  if  roof  or  other  flat  water- 
proofing is  extended  full  across  the  work, 
thereby  leaving  joints  at  one  edge  only. 

After  the  roof  waterproofing  Was  com- 
pleted, it  was  covered  with  concrete,  varying 
in  thickness  from  4  in.  to  6  in.,  and  the  high- 
ways were  restored  by  backfilling  over  this 
cover  to  a  height  of  about  20  ft.  So  long  as 
the  backfilling  was  kept  well  back  of  the  end 
of  the  completed  work,  and  was  stepped  ofif 
in  bench  formation,  the  plain  concrete  cover 
served  its  purpose,  but  in  one  case  when  the 
backfilling  was  advanced  in  bank  formation, 
close  upon  the  completed  construction  work, 
the  concrete  cover  broke  and  the  waterproof- 
ing was  damaged,  requiring  removal  of  much 
backfilling  to  effect  proper  repairs.  After  the 
occurrence  just  cited,  the  writer  had  the  cover 
reinforced  by  Clinton  wire  cloth,  and  no  furth- 
er trouble  was  experienced.  This  reinforced 
cover  was  also  used  on  a  viaduct  roof  which 
was  built  after  the  cut  and  cover  tunnel  work 
just   referred  to   had   been   completed. 

Some  additional  points  of  interest  in  the 
protection  of  the  waterproofing  work  de- 
scribed  herein   are   the   following : 

Where  excavation  for  subways  below  track 
level  was  excessive  (see  Fig.  2),  the  con- 
tractors were  not  required  to  fill  back  solidly 
against  the  rock,  but  were  permitted  to  buijd 
12-in.  backing  walls  of  concrete  and  to  backfill 
behind  the  latter.  They  came  to  the  conclusion 
that  much  time  would  be  saved  by  using  terra 
cotta  blocks  for  backing  up  subway  water- 
proofing above  the  4  ft.  wall  shown  in  Fig. 
2,  and  they  were  permitted  to  substitute  these 
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Fig.    8 — Free    Drainage     Method    of    Water- 
proofing  Tunnel    Wall. 

blocks  laid  on  bed  in  the  usual  manner  in 
Portland  cement  mortar.  Recently  it  be- 
came necessary  to  remodel  a  section  of  the 
subway  work,  and  the  adhesion  between  the 
terra  cotta  backing  and  the  waterproof  sheet 
proved  to  be  so  strong  as  to  require  splitting 
of  the  blocks  in  order  to  remove  them. 

An  8-in.  brick  backing  was  provided  for 
waterproofing  on  back  of  viaduct  retaining 
walls  under  avenues.  During  construction  of 
one  viaduct  a  settling  down  and  bulging  of  the 
backing  wall  was  noted,  accompanied  by  ver- 
tical cracks,  due  apparently  to  slipping  of  the 
backfilling  placed  against  the  wall.  To  over- 
come the  difficulty,  the  thickness  of  the  back- 
ing was  changed  from  8  in.  to  4  in.,  and  a 
substantial  footing  was  provided,  as  shown 
in  Fig.  9.  No  recurence  of  the  trouble  was 
fxperienced  after  the  section  of  the  brick 
backing  was  modified. 

Many  schemes  were  tried  for  substantial 
protection  of  stuck  lap  joints  in  cases  where 
these  had  to  be  left  for  long  periods  of  time 
bef()i"e  connecting  work  could  be  placed,  but 
the  most  satisfactory  protection  was  afforded 
by  covering  the  laps  with  2  in.  of  clean  sand. 

No  special  effort  was  made  to  obtain  better 
surfaces  upon  which  to  waterproof  than  result 
from  ordinary  practice,  but  the  writer  believes 
that  it  would  be  worth  while  to  insist  on 
smooth  finish  for  surfaces  upon  which  to  wa- 
terproof,  so   that   complete   adhesion    may   be 


obtained  and  air  cushions,  bulges,  sags  and 
water  pockets  avoided,  in  so  far  as  the  quality 
of  the  surface  waterproofed  affects  these  con- 
ditions. 

When  connection  of  a  new  to  an  old  section 
of  work  is  made,  the  surface  of  the  old  work 
should  be  thoroughly  cleaned  by  stiff  brooms 
and    flexible    wire   brushes. 

The  felt  used  on  the  work  described  herein 
was  selected  after  many  comparative  tests  and 
analyses  had  been  made  for  the  purpose  by 
chemists,  and  the  requirements  adopted  as  a 
result  of  their  investigation  are  as  follows; 

The  felt  must  be  saturated  and  coated  with 
asphaltic  products  and  must  conform  I'o  the 
following    requirements; 

(a)  The  weight  per  100  sq.  ft.  shall  be  from 
12  to  14  lbs.,  saturated,  and  from  5  to  6  lbs. 
unsaturated. 

(b)  The  weight  of  the  saturation  and  coating 
shall  be  from  1.25  to  1.75  times  the  weight  of 
I'he  unsaturated  felt  if  coated  on  both  sides,  and 
from  1  to  1.5  times  the  weight  of  the  unsatu- 
rated felt  if  coated  on   one  side. 

(c)  The  saturation    shall   be  complete. 

(d)  The  ash  from  the  unsaturated  felt  shall 
not  exceed  5  per  cent  by  weight. 

(e)  The  wool  in  the  unsaturat'ed  felt  shall 
not  be  less  than  25  per  cent  by  weight. 

(t)  Soapstone  or  other  substances  in  the  sur- 
face of  the  felt  to  prevent  adhesion  shall  not 
exceed   .5  lb.  per  100  sq.   ft.  of  felt. 

(g)  The  saturating  and  coating  *  materials 
shall  remain  plasv'ic  after  being  heated  to  250 
degrees  Fahr.  during  10  hrs.  The  coating  not 
to  crack  when  the  felt  is  bent  double  at  ordi- 
nary  temperature. 

(h)  The  felt  shall  be  soft,  pliable  and  tough 
when  received  from  the  factory  and  until  placed 
In  the  work. 

(i)  The  quotient  obtained  by  dividing  the  ten- 
sile strength  in  pounds  of  a  strip  1  in.  wide, 
cut  lengthwise,  by  the  weight  in  pounds  of  lOO 
sq.  ft.  shall  not  be  less  than  7. 

(]•)  The  quotient  obtained  by  dividing  the 
tensile  strength  in  pounds  of  a  strip  1  in.  wide, 
cut  crosswise,  by  the  weight  in  pounds  of  100 
sq.  ft.  shall  not  be  less  than  3.5. 

(k)  The  si'rength  saturated  shall  be  at  least 
25  per  cent  more  than  the  strength  unsatuiated, 
taken   lengthwise. 

(1)  The  strength  saturated  shall  be  at  least 
15  per  cent  more  than  the  strength  unsaturated, 
taken  crosswise. 

The  quality  specification  for  pitch  quoted 
in  the  fore  part  of  this  paper  was  likewise 
determined  after  careful  consideration  by  the 
chemists. 

The  pitch  used  differs  from  the  coal-tar 
pitch  known  to  the  waterproofing  trade  in 
New  England.  It  is  received  on  the  work  in 
a  soft,  almost  fluid  state,  and  spreads  splen- 
didly in   average  and  cold  temperatures.        It 
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Fig.    9 — Method    of    Waterproofing    Back    of 
Retaining  Wall. 

flows  too  freely  in  hot  weather  and  does  not 
set  so  effectively  in  high  temperatures,  as  the 
harder  coal-tar  pitch  used  for  waterproofing  in 
New  England.  The  waterproofers  obtained  a 
harder  pitch  for  hot  weather  work  which 
overcame   the   objection    noted   in   application. 
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It  was  at  first  found  to  be  somewhat  unreliable 
as  to  quality,  but  the  manufacturers  succeeded 
in  making  a  hard  pitch  with  melting  point 
110  degs.  Fahr.,  which  had  :i(J  per  cent  free 
carbon  and  was  considered  satisfactory  mate- 
rial for  hot  weather. 

It  is  important  that  the  pitch  be  not  over- 
heated, as  it  volatilizes  and  insufficient  body 
remains.  The  danger  of  overheating  is  mini- 
mized if  a  first-class  kettlcman  is  employed. 
Practical  tests  relied  upon  by  a  waterproofer 
to  determine  the  proper  temperature  of  pitch 
in  the  kettle  are  first  to  observe  whether  yel- 
lowish fumes  rise  from  the  kettle,  which  are 
an  indication  of  excessive  heating;  and  sec- 
ond, if  the  pitch  cracks  too  quickly  when  spat 
into,  it  is  too  hot,  but  if  a  very  short  interval 
elapses  before  cracking,  it  is  heated  sufficiently. 
The  degree  of  kettle  heat  is  wholly  dependent 
upon  the  grade  of  coal-tar  pitch  used.  For 
standing  work,  the  pitch  may  be  advantageous- 
ly heated  much  less  than  for  flat  work.  If 
heated  too  much  for  standing  work,  it  falls 
away  from  the  mop  and  much  of  the  body  of 
the  coating  is  lost. 

It  has  been  observed  that  the  first  coat- 
ing of  pitch  will  adhere  to  or  coat  a  concrete 
surface  which  is  just  damp  enough  to  be  dust- 
less,  better  than  a  concrete  surface  which  is 
dusty  dry.  A  wet  or  decidedly  moist  surface 
is  not  suitable  for  pitch  and  felt  waterproofing. 
If  it  is  necessary  to  waterproof  a  surface 
which  has  been  under  water,  the  surface 
should  be  dried  by  brooming  with  sawdust.  Ce- 
ment is  sometimes  used  for  this  purpose,  but 
the  result  is  not  quite  so  effective  and  it  is  a 
more  costly  method.  It  requires  from  2.5  to  3 
gal.  of  coal-tar  pitch  per  mopping  for  one 
square,  or  18  to  21  gals,  per  square  for  six- 
ply  work. 

The  quantity  of  waterproofing  placed  on  the 
work  described  herein  is  1,000,000  sq.  ft. 

In  closing,  the  writer  wishes  to  call  atten- 
tion to  the  need  of  practical  inspection  on 
waterproofing  work.  An  experienced  water- 
proofer, familiar  with  the  tricks  of  the  trade, 
and  possessed  of  the  proper  temperament  for 
the  position  of  inspector,  may  readily  become 
a  most  valued  assistant  to  the  engineers  in 
charge. 

The  engineers  for  the  work  described  herein 
are  Westinghouse,  Church,  Kerr  &  Co.,  the 
work  being  designed  and  constructed  under 
the  immediate  direction  of  the  writer,  report- 
ing to  Mr.  George  B.  Francis,  consulting  civil 
engineer. 

The  writer  wishes  to  acknowledge  the  faith- 
ful service  and  untiring  zeal  of  Mr.  F.  F. 
Skinner,  who  had  direct  charge  of  the  work 
in  the  field,  and  Mr.  Frank  L.  Butters,  water- 
proofing inspector,  and  the  manv  other  assist- 
ants whose  care  and  skill  aided  in  the  accom- 
plishment of  the  work. 


Cost    of    Mixing   and   Placing  Concrete 

by  Hand,  Placing  in  a  Four-Foot 

Circular  Sewer. 

The  work  on  a  4-ft.  circular  sewer  in  Louis- 
ville, Ky.,  was  carried  on  entirely  by  hand. 
The  sewer  was  located  through  a  park  and 
near  a  roadway  and  materials  for  the  work 
were  placed  at  convenient  points.  The  invert 
contained  0.21  cu.  yds.  of  concrete  and  the 
arch  0.18  cu.  yds.  per  lineal  foot,  and  each 
was  built  separately.  A  light  mi.\ing  board 
was  made,  and  was  shifted  along  by  the  gang 
as  the  work  progressed. 

The  gang  consisted  of  17  negroes  and  a 
foreman  whose  duties  consisted  of  excavation 
and  concreting  for  the  sewer.  The  successive 
steps  of  their  work  were  alternated  with 
another  gang  which  attended  to  the  forms  and 
reinforcement.  The  length  of  concrete  laid  at 
one  operation  was  72  ft.  of  either  arch  or  in- 
vert and  the  time  required  to  do  the  work 
averaged  3%  hours.  The  men  were  divided  as 
follows : 

2  men  on  mortar. 
4  men  on  gravel. 
2  men  on  sand. 
4  men  on  mixing  board. 
1  man  on   water  and  cement. 
4  men  in  trench  spading. 
1  foreman. 

All  the  men  received  20  cts.  per  hour  and 
the   foreman   received  35  cts.  per  hour.     The 


cost  of  concreting  72  ft.  of  invert  or  arch  was 
thus: 

17  men  at  20  cts.   per  hour,   3%  hr« tll.o; 

1  foreman  at  35  cts  per  hour,  3%  hrs..'...     1.14 

Cost  of  laying  72  ft.  of  Invert  or  arch tl2.19 

This  gives  for  72  ft.  of  complete  sewer  a 
cost  of  $21.38  which  divided  bv  28  08  cu  yds 
gives  a  cost  of  87  cts.  per  cu.  yd.  In  this 
work  there  were  about  2.23  lbs,  of  steel  rein- 
forcement per  lineal  foot  of  sewer.  Two  men 
were  employed  continually  to  bend  the  stee] 
and  place  it  in  position  in  the  forms. 


Method     of    Constructing    and    Water- 
proofing   a   Circular  Reinforced 
Concrete  Water  Tank.* 

The  chy  of  New  Ulm,  Mich.,  has  just  com- 
pleted a  reinforced  concrete  reservoir  of 
1,000,000-gals.  capacity,  a  cylindrical  structure 
75  ft.  in  diameter  with  the  walls  30  ft.  high, 
and  covered  with  a  conical  concrete  roof.  The 
ground  on  which  the  reservoir  is  built  consists 
of  hard  clay  well  drained  by  natural  drainage, 
and  upon  this  clay  was  spread  a  layer  of  stone 
with  an  average  thickness  of  12  ins.  the  voids 
of  which  were  filled  with  a  wet,  fine-grained 
concrete  poured  in.  This  formed  the  founda- 
tion for  the  floor  which  is  10  ins.  thick,  and 
reinforced  near  the  surface  with  expanded 
metal  of  No.  16  gage  thickness  and  3-in.  mesh. 
The  floor  is  bound  to  the  walls  by  means  of 
1-in.  round  steel  rods  8  ft.  long  bent  so  as  to 
extend  4  ft.  into  the  floor  and  4  ft.  up  into  the 
walls.  These  were  placed  12  ins.  apart  through- 
out the  circumference. 

The  walls  are  20  ins.  thick  at  the  bottom  and 
taper  to  15  ins.  at  the  top,  with  the  batter  on 
the  outside.  They  are  reinforced  with  123 
IJ/^-in.  and  40  1-in.  round  steel  rods  rolled  to 
the  required  radius  and  placed  horizontally, 
and  by  20  upright  supports  made  of  steel 
angles  with  lacing  bars,  which  served  as  sup- 
ports for  the  horizontal  rods  during  the  time 
of  construction,  as  well  as  vertical  reinforce- 
ment in  the  walls.  The  horizontal  reinforce- 
ment is  sufficient  to  take  all  the  stress  without 
assuming  tension  in  the  concrete,  or  counting 
on  the  support  of  the  earth  embankment  on 
the  outside. 

The  roof  consists  of  a  conical  concrete  slab 
3  ins.  thick  and  reinforced  with  No.'  12  gage, 
3-in.  mesh  expanded  metal,  and  is  supported 
by  eight  trusses  radiating  to  the  wall  from  a 
center  pillar.  The  trusses  are  bound  together 
with  steel  I-beams  as  purlins  5  ft.  apart.  The 
steel  trusses  are  6  ft.  high  from  c.  to  c.  of 
chords  at  the  ends  which  rest  on  the  center 
pillar,  and  taper  down  to  3  ft.  at  the  ends  rest- 
ing on  the  walls. 

Since  it  was  of  the  utmost  importance  that 
the  walls  and  the  floor  should  be  water-tight, 
special  care  was  taken  during  the  construction 
to  grade  the  aggregate  for  the  concrete.  It 
has  been  found  by  experiments  that  the  dens- 
est concrete  can  be  made  when  rounded  peb- 
bles varying  in  size  from  about  J4"i"-  to  about 
2y2  ins.  are  used  instead  of  broken  stone  on 
account  of  the  ease  with  which  such  pebbles 
will  move  about  in  a  quaking  mixture  while 
it  is  being  worked  in  place,  and  adjust  their 
positions  so  as  to  form  the  least  amount  of 
voids.  For  this  reason  pebbles  were  screened 
from  a  gravel  bank  and  used  instead  of 
crushed  stone  for  the  walls  and  upper  part  of 
the  floor,  and  the  sand  used  was  a  mixture  of 
very  coarse  and  ordinary  fine  sand.  To  re- 
duce the  permeability  of  the  concrete  to  a 
minimum,  20  lbs.  of  hydrated  lime  was  used 
to  every  barrel  of  cement,  and  after  the  forms 
were  removed  the  walls  were  brushed  and 
cleaned  with  steel  brushes,  and  two,  coats  of 
cement  plastering  were  applied  on  the  inside. 
The  mortar  for  the  plastering  consisted  of  one 
part  cement,  two  parts  of  sand,  hydrated  lime 
to  the  extent  of  10  per  cent  and  Medusa 
waterproofing  compound  to  the  extent  of  3 
per  cent  of  the  cement  used. 

The  proportion  used  for  the  concrete  in  the 
walls  and  the  upper  4  ins.  of  the  floor  was 
1 :2 :4  and  this  proportion  of  concrete  together 

'From  a  paper  bv  H.  F.  Blomqulst.  City  Kngi- 
neer  New  L'lni.  Minn.,  in  the  Minnesota  Engi- 
neer" for  March.  1910. 


with  the  plastering  has  apparently  made  the 
walls  water  tight,  as  no  leak   ^  .-n  no- 

ticed up  to  this  time  except  :i  in  the 

bcittom  shortly  after  the  re.Mr\  ir  .'..i-  filled, 
which  was  due  to  an  imperfect  bond  at  one 
point  between  old  and  new  concrete.  This, 
however,  did  not  cause  serious  trouble. 

The  forms  for  the  walls  were  m  .•!.    in  -rr- 
tions  about  12  ft.  long  by  i'A  ft.  li 
inside  and  outside  parts  were  bou:  ■  r 

by  means  of  Vj-in.  rods  extending  tliruuijli  the 
walls,  which  were  removed  after  the  concrete 
had  acquired  its  initial  set.  The  holes  formed 
by  the  rods  were  afterwards  filled  with  a 
strong  cement  mortar.  Only  one  round  of 
forms  was  used,  as  the  contractor  found  that 
he  could  work  most  economically  filling  the 
forms  in  one  day  and  removing  them  the  next, 
and  set  them  up  for  the  pouring  of  concrete 
again  on  the  third  day.  When  it  was  neces- 
sary to  build  scaffolding  two  days  were  taken 
to  remove  and  set  up  the  form  and  build 
scaffolds. 

The  bond  between  old  and  new  concrete  was 
made  by  brushing  the  old  concrete  tliorouKlily 
clean  and  pouring  on  a  neat  cement  grout  just 
before  pouring  on  the  new  concrete. 


The   Painting  of  Cement  and  Concrete 

Structures. 

In  painting  cement  and  concrete  structures, 
failure  to  produce  satisfactory  results  has,  in 
most  cases,  been  due  to  the  painter's  lack  of 
knowledge  of  the  oil  destroying  properties  of 
the  alkali  in  the  cement  and  of  the  chemicals 
necessary  for  the  neutralization  of  these  alka- 
lies.    Mr.  Chas.  Macnichol  of  Washington,  U. 
C,  in  a  paper  read  before  the  American  So- 
ciety for  Testing  Materials  describes  a  method 
of  treating  cement  surfaces  for  painting,  which 
he  has  now  used  for  several  years  with  suc- 
cess.   The  method  consists  in  applying  to  the 
cement  surface,  a  solution  of  zinc  sulphate  and 
water,   mixed   in   equal   parts  by   weight,   and 
using  an  ordinary  bristle  brush.     It  is  applied 
after  the  cement  is  dry.     The  wall  is  allowed 
from  48  to  72  hours   for  drying  and   is  then, 
it  is   stated,   as   safe  to  paint  as  an  ordinary 
pljster  wall.    The  reason  why  some  such  treat- 
ment  should   be   necessary  before   applying   a 
paint    coating   to   the    surface   of    concrete    is 
stated   as   follows:       When    Portland   cement 
sets,  a  certain  amount  of  lime  is  set  free  in  a 
hydrated  condition  as  calcium  hydroxide.   This 
being  a  strong  alkali  tends  to  saponify  the  oil 
in  the  paint  coating,  and  thus  destroy  it.    The 
work  done  by  the  applications  of  the  zinc  sul- 
phate is  to  destroy  this  alkalinity,  and  cbr--.; 
the  calcium  hydroxide  into  a  mixture  ■! 
cium  sulphate  and  zinc  oxide.     .-Xnother  j    11  ■ 
of  advantage,  and  a  very  important  one  to  the 
painter,  is  the  filling  of  the  pores  of  the  con 
Crete    thus  -saving   a    considerable  amount  of 
paint    which    would    otherwise    be    wasted    bv 
penetrating  too  deeply  into  the  wall. 


Nails  for    Concrete  Form  Construction. 

Due  oi  the  rca-iiiis  that  forms  cannot  hi- 
used  over  more  times  than  they  are,  is  be- 
cause of  the  difficulty  in  getting  carpenter' !■ 
leave  a  portion  of  the  nail  sticking  out,  -  .l^ 
to  be  able  to  pull  it  with  a  hammer  wlun 
stripping  the  forms.  The  Ferro  Concrete 
Construction  Co.,  of.  Cincinnati.  O..  has  been 
experimenting  with  different  types  of  nails 
to  obviate  this  difficulty,  and  has  devclr.[>cd 
one  which  is  giving  satisfaction. 

The  nails  are  of  wire  and  are  fitted  with 
square  washers  forced  into  positioj-  -i'  ■"  '  : 
in.  below  the  head.  The  diameter  ■ 
between  the  head  and  washer  i.^  I 
the  diameter  of  the  rest  of  th'  nn:  1  he 
washers  are  3-32  in.  thick.  ;<  i".  ><Hi.fr'-  for 
I2d.  and  %  in.  square  for  lOd  nails. 

These  nails  can  be  driven  "home"  and 
are  used  for  all  temporarv  work.  When 
stripping  forms  •"r  triking  down  scaffolding 
the  nails  can  be  pulled  without  injury  to  the 
lumber,  and  if  some  care  is  taken  the  nails  can 
be  used  over  indefinitely.  The  nails  are 
made  bv  the  F.  .K.  Neider  Co..  of  Augusta, 
Kv. 
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EARTH      AND      ROCK      SECTION 


Method   and  Cost  of  Raising  Embank- 
ment   and    Filling    Trestles   Using 
Steam   Shovel   and   Hart  Con- 
vertible    Cars    With    Lid- 
gerwood  Unloader. 

The  Frisco  line  (St.  Louis  &  San  Francisco 
R.  R.)  from  Beaumont,  Tex.,  to  Baton  Rouge, 
La.,  was  built  through  the  Alabopolya  Swamp 
in  alternate  embankment  and  temporary  tres- 
tle. The  original  plans  were  made  for  con- 
tinuous embankment  of  station  work,  but  con- 
tinued high  water  in  the  swamp  prohibited  50 
per  cent  of  the  station  work  and  temporary 
trestling  was  resorted  to  for  filling  in  the  gaps 
between  the  embankment  which  had  been 
started  or  completed.  The  greater  portion  of 
the  grade  was  8  ft.  high.  The  material  in  the 
embankment  was  the  black  gumbo  commonly 
encountered  in  Southern  Louisiana  swamps. 
The  work  described  consisted  of  raising  the 
embankment  and  filling  in  the  temporary  tres- 
tling.    The  conditions  were  difficult. 

The  track  was  laid  following  closely  behind 
the  trestle  gang,  and  frequent  use  of  the  track 
by  the  bridge  material  train  put  the  track  into 
a  very  poor  condition.  A  great  portion  of  the 
embankment  built  by  station  work  was  par- 
tially washed  out  by  high  water  leaving  holes 
4  ft.  deep  for  15  or  20  ft.  of  track.  The  tem- 
porary trestles  stood  12  or  18  ins.  higher  than 
the  approaches.  This  condition  was  due  to  the 
excessive  settlement  of  the  swamp  soil  when 
put  up  by  station  work  and  also  to  heavy  rains. 
The  worst  holes  were  cribbed  up  with  ties  and 
tree  branches  but  even  then  a  great  amount 
of  delay  was  caused  the  unloading  trains  by 
derailment  and  trains  breaking  in  two  in  at- 
tempting to  get  over  the  bad  places.  It  was 
necessary  to  unload  dirt  at  these  places  before 
the  track  could  be  surfaced,  as  the  gumbo 
would  not  hold  a  surface  under  one  trainload 
of  dirt.  In  many  instances  cars  were  unloaded 
standing  on  track  18  ins.  out  of  level  and  3 
ft.  out  of  surface  in  a  distance  of  10  ft.  along 
the  rail. 

Hart  convertible  cars  were  used  and  were  un- 
loaded by  Lidgerwood  and  plow.  Before  dirt 
was  unloaded  on  the  fills  it  was  necessary  to 
jack  the  track  up  out  of  the  gumbo.  It  was 
impossible  to  move  the  track  with  No.  6  Bar- 
rett jacks  after  the  dirt  was  unloaded.  In 
many  instances  it  was  found  necessary  to  strip 
out  the  track  before  it  could  be  lifted  from  the 
gumbo  with  12  No.  6  Barret  jacks,  resting  on 
boards,  per  rail  length.  The  grade  on  embank- 
ment was  raised  not  less  than  12  ins.  at  any 
point. 

The  unloading  was  planned  so  that  when  the 
first  gangs  were  unable  to  get  the  track  in 
shape  ahead  of  the  unloading  or  when  they 
were  not  able  to  care  for  the  dirt  as  fast  as  it 
came,  the  unloading  was  done  on  the  trestles, 
and  as  they  were  being  filled  a  gang  was  kept 
busy  tamping  the  dirt  in  under  the  caps  and 
stringers.  Following  a  rain,  the  dirt  packed 
hard  and  the  cars  and  stringers  were  re- 
moved by  the  Lidgerwood  and  cable. 

The  shovel  pits  from  which  the  dirt  for  fill- 
ing was  got,  averaged  a  15-ft.  face  and  1,600 
ft.  in  length.  The  dirt  was  a  sandy  clay  com- 
pacting very  quickly  in  embankrnent.  The  pit 
was  opened  up  along  one  side  of  the  main  line 
and  track  laid  behind  the  shovel  in  the  first 
cut  and  used  as  a  loading  track  for  the  next 
cut  of  the  shovel.  More  difficulty  than  usual 
was  experienced  in  keeping  the  pit  properly 
drained.  Good  drainage  was  very  necessary 
to  take  care  of  the  frequent  and  heavy  rains 
common  to  the  country.  Three  trains  were 
used.  1  loading  train,  which  handled  the  water 
cars  for  the  shovel,  1  swing  train  which  made 
the  run  of  12  miles  to  the  front  in  40  minutes 
and  1  unloading  train.  The  unloading  was 
started  12  miles  from  the  pit.  .\  siding  and 
water  track  were  located  there  affording  water 
to  the  swing  an^  unloading  trains.     About  25 


TABLE  I. 


Cars 
Date.  Loaded. 

Sept.  12 44 

Sept.  13 44 

Sept.  14 82 

Sept.  15 

Sept.  16 83 

Sept.  17 43 

Sept.  18 92 

Sept.  19 100 

Sept.  20 82 

Sept.  21 46 

Sept.  22 

Sept.  23 52 

Sept.  24 104 

Sept.  25 105 

Sept.  26 102 

Sept.  27 83 

Sept.  2S 104 

Sept.  29 

Sept.  30 94 

Oct.       1 106 

Oct.       2 66 

Oct.       3 82 

Oct.       4 86 

Oct.       5 32 

Oct.       6 

Oct.       7 64 

Oct.       S 

Oct.       9 40 

Oct.     10 94 

Oct.     11 22 

Oct.     12 82 

Oct.     13 

Oct.     14 60 

Oct.     15 82 

Oct.     16 


Cu.  Tds. 
1,320 
1,320 
2.460 


Cars 

Unloaded. 

44 

22 

60 


Delays. 


2,490 

83 

1.290 

43 

2,760 

88 

3.000 

125 

2,460 

43 

1,920 

102 

1,560 

63 

3,120 

62 

3.150 

124 

3,060 

106 

2,490 

61 

3,120 

122 

2,820 

124 

3.180 

30 

1,930 

82 

2.460 

82 

2,580 

62 

960 

54 

1,920 

64 

1,200 

32 

2.350 

94 

440 

64 

2.460 

82 

1.800 

62 

2,460 

82 

1  hr.   shovel  breaking. 
Sunday. 


1  hr.  30  mlns.   shovel  breaking. 


Sunday. 

5  hrs.  acct.  rain. 

1   hr.    10   mins.   pit  men — mud. 


2  hrs.  40  mins.  acct.  rain. 
Sunday. 


3  hrs.  acct.  rain. 

6   hrs.   moving  shovel. 

Sunday. 

1  hr.  10  mins.  truck  and  eng.  failure. 

Rain. 


1  hr.  derailment  at  shovel. 
Sunday. 


All   day  moving. 


minutes    were    generally    consumed    there    in 
switching  empties  and  locals. 

The  work  recorded  was  done  from  Sept.  12 
to  Oct.  16.  190T.  The  daily  expenses  were  as 
follows : 


Ice    

Water  at  50  cts.  per  taijk  from  city. 
10  gals,   gasoline  at  10   cts 


1.00 
2.00 
1.00 


Loading,   Transporting  and  Unloading: 

1  Teamster  at  $150  per  mo $  5.00 

3  Conductors   at    $100   per  mo 10.00 

3  Brakemen  at  $75  per  mo 7.50 

3  Brakemen   at  $60   per   mo 6.00 

3  Engineers  at  $100  per  mo 10.00 

3  Firemen  at  $75  per  mo 7.50 

3  Engine  watchmen   at  $60  per  mo 6.00 

1  Hostler    at    $75    per    mo 2.50 

1  Hostler  helper  at  $1.80  per  day 1.80 

1  Steamshovel  engineer  at  $150  per  mo..  5.00 

1  Steamshovel  craneman  at  $90  per  mo..  3.00 

1  Steamshovel  fireman  at  $75  per  mo....  2.50 

1  Steamshovel  watchman  at  $60  per  mo.  2.00 

1  Machinist  at  $0.35  per  hour 3.50 

1  Machinist    helper   at    $1.80    per  day 1.80 

1  Blacksmith  at  $0.35  per  hour 3.50 

1  Bla,cksmith   helper  at    $0.20   per  hour..  2.00 

1  Car  repairer  at  $0.25  per  hour 2.50 

1  Car  repairer  at  $0,225  per  hour 2.25 

1  Carpenter  at   $0,275   per  hour 2.75 

1  Pum.per  at   $60    per   mo 2.00 

1  Lidgerwood  engineer  at  $90  per  mo....  3.00 

6  Pit   men   at   $2   per  day 12.00 

6  Cablemen   at   $2    per   day 12.00 


Total    supplies     $  86.56 

1  Steam  shovel  rent    i  10.00 

3  Engines   rent   at   $5.53   per  day 16.59 

62  Cars  rent  at  50  cts.  per  day 31.00 

1  Water  car  rent  at  50  cts.  per  day 0.50 

1  Spreader  rent  at  $2  per  day 2.00 

1  Lidgerwood  rent  at  $5  per  day 5.00 


Total  plant  rental   $  65.09 

Add    10%    super,    and    5%    misc $  40.15 


Total  wages   $116.10 

20  tons  coal  at  $4 $  80.00 

Supplies    2.56 


Grand  total   $307.90 

Note. — The  5%  misc.  includes  overtime,  etc. 

The  record  of  the  steam  shovel  work  load- 
ing, of  the  number  of  cars  unloaded  and  of 
delays  for  the  29  working  days  was  as  shown 
by  Table  I. 

The  division  of  labor  at  pit  and  at  front  and 
the  lineal  feet  of  track  raised  were  as  shown 
by  Table  II. 

In  the  above  record  the  labor  under  the 
heading  of  pit  labor  includes  labor  on  the 
trackwork  and  drainage.  Labor  under  the 
heading  of  front  labor  includes  all  labor  used 
in  handling  material  when  unloaded.  This 
same  statement  also  applies  to  the  cost  records 
of  the  work  which  are  given  in  Table  III. 


Date. 
9—12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
-  1 


3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 


10- 


TABLE  II. 

Pitmen 

at 

PYont 

Labor 

at 

Track 

$75 

$1.75 

Cost.          $100 

$75 

$1.74 

raised  ft. 

Cost. 

3 

30 

$60.00 

31 

56.75              0 

1 

16 

400 

$  30.50 

10 

20.00              0 

1 

17 

400 

32.25 

2.50              0 

1 

2.50 

is 

35.25             0 

2 

53 

1,166 

97.75 

4 

9.50             0 

0 

41 

902 

76.75 

13 

35.25              0 

1 

37 

814 

67.25 

14 

37.00              0 

2 

54% 

1,199 

100.37 

17 

42.25              0 

2 

59 

1,298 

108.25 

14 

37.00              0 

2 

55 

1,210 

101.25 

2.50              1 

2 

5.00 

3 

92 

2,024 

171.83 

5 

11.25             1 

3 

112 

2.464 

206.83 

5 

11.25             1 

2 

117 

2,574 

213.08 

2 

93 

2,046 

17L08 

2 

76 

1,672 

141.33 

9 

68 

1,496 

127.33 

2 

8.63 

io 

20.00              1 

2 

85.8 

2,178 

158.48 

6 

12.90             1 

2 

67 

125.32 

2 

68 

127.07 

22 

40.92             1 

2 

83.3 

2,000 

153.85 

2 

78 

1,000 

144.57 

20 

37.42             1 

2 
2 

74% 

1.320 

13S.45 
8.07 

33 

60.17             1 

2 

56.4 

1,023 

106.77 

4 

9.42             1 

2 

11.5 

28.19 

22 

40.92  "           1 

60 

110.65 

23 

42.67              1 

72.4 

1,056 

132.35 

27 

49.67             1 

66.5 

1,700 

122.08 

58.6 

1,848 

108.20 

5.65 

is 

33.92             1 

73 

1,780 

133.40 

66 

121. l.S 

25 

46.19             1 

73 



133.40 

July  13,  1910. 
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TABLE  III. 

Pii'  Front        Shovel  Total  Cubic      No. 

$60.00  $      60.00  1,320          44 

56.75  J      30.50  $    30S  495.25  1,320           44 

20.00  32.25  30S  360.25  2,460          82 

2.50  2.50  200  205.00   

35.25  97.75  30S  441.00  2,490    83 

9.50  76.75  308  394.25  1,290    44 

32.25  67.25  308  410.50  2,760    92 

37.00  100.37  308  445.37  3,000   100 

42.25  108.25  308  458.50  2,460    82 

37.00  101.25  308  446.25  1,920    64 

2.50  5.00  200  207.50   

171.83  308  479.83  1,560    52 

11.25  206.83  308  526.08  3,120   104 

11.25  213.08  308  532.33  3,150   105 

171.08  308  479.08  3,060   102 

141.33  308  449.33  2,490    83 

127.33  308  435.33  3,120   104 

8.33  200  208.33   

20.00  158.48  308  486.48  2,820    94 

12.92  125.32  308  446.24  3,180   106 

127.07  308  435.07  1,930    66 

40.92  153.85  308  502.77  2,460    82 

144.57  308  452.57  2.580    86 

37.42  13S.45  308  4S3.S7  960    32 

8.07  200  208.07  .... 

60.17  106.77  308  474.94  1,920    64 

9.42  28.20  308  345.01   

40.92  110.60  308  459.57  1,200    40 

42.67  132.35  308  483.02  2,350    94 

49.67  122.03  308  479.70  440    22 

108.20  308  416.20  2,460    82 

5.65  200  205.65        

8.92  133.40  308  475.32  1,800          60 

121.15  308  429.15  2,460           8' 

46.19  133.40  308  487.59        

$754.72  $3,518.28  $9,932  $4,306.00  63,080     2^035 

The  grand  total  cost  of  the  work  was  $14.- 
306,  which  gives  a  cost  of  $7  per  car  load  of 

earth  under  the  track.    At  30  cu.  yds.  per  car 

the  cost  would  be  $0,233  per  cu.  yd. 


Methods    and    Costs   of  Making  a  Test 

of  the   Bearing  Power  of  Soil, 

for  a  Building. 

The  following  test  was  made  at  Evanston, 
III,  in  the  preliminary  work  of  construction 
of  the  First  M.  E.  Church.  The  test  was  made 
for  Talmadge  &  Watson,  Architects,  Chicago, 


mr^  Elf  Bolt 


setrmishisbl'swn 


Fig.    1 — Arrangement    for    Testing    Bearing 
Power  of   Soil, 

and  was  conducted  by  the  Noel  Construction 
Co.,  Contractors  for  the  work.  Figure  1 
shows  the  apparatus  used.  The  base  consisted 
of  four  12.xl"2  in.. timbers  2  ft.  long,  two  laid 
transversely  on  top  of  the  other  two.     An  up- 
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Fig.    2 — Pressure    Penetration    Diagram    for 
Loading  Tests  on  Soil. 

right  12  in.  x  12  in.  timber  about  20  ft.  in 
height  was  stood  on  end  on  the  base,  being 
fitted  in  by  a  mortise  and  tenon  joint.  The 
platform  was  made  on  four  6x6  in.  pieces, 
each  about  6  ft.  long  and  mortised  into  each 


side  of  the  center  post.  An  iron  ring  on  the 
top  of  the  12x12  in.  center  post  served  for 
fastenmg  guy  wires  and  also  for  the  wires 
running  from  the  ring  to  the  CxG-in.  pieces 
supporting  the  platform.  In  order  to  keep  the 
apparatus  plumb  four  timbers  were  planted 
solidly  in  the  ground  and  leaning  against  the 
center  post  at  an  angle  of  about  4.5°.  These 
posts  were  beveled  off  at  the  end  touching  the 


methods  of  transportation  were  out  of  the 
question.  The  length  and  narrowness  of  the 
stretch  of  connecting  land  did  not  permit  the 
use  of  wagons  or  carts  while  the  use  of 
steam  shovels  at  the  ucirking  end  was  quite 
out  of  the  question  due  to  the  impracti- 
cability of  transporting  the  shovel  to  the  bank. 
The  use  of  dump  cars  niK-ralcil  up"!!  port- 
able tracks  was  also  impracticable  unless  they 
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Track    Arrangement   for   Loading    Cars    by       Hand. 


center  post,  but,  in  order  not  to  cause  any 
friction  at  this  point  the  timbers  were  well 
greased. 

The  framework  thus  built  was  loaded  with 
bags  of  cement,  an  average  weight  being  taken 
on  a  number  of  bags. 

The  diagram  (Fig.  2)  shows  the  results  of 
elevations  which  were  read  at  the  different 
intervals  indicated.  A  nail  driven  into  the 
post  was  used  for  the  readings  and  its  ele- 
vation was  referred  to  a  permanent  bench. 

The  elevation  of  the  soil  tested  was  about 
17.65  ft.  above  Lake  Michigan  and  about  Vi 
mile  from  the  lake  and  was  sand. 

The  cost  of  the  test  was  as  follows : 

Carpenters.   29  hours $18.13 

Laborers.  119  hours  at  37?4  cts 44.63 

$62.76 
The  cost  of  the  material  was  negligible  be- 
cause the  same  material  was  used  in  the  con- 
struction of  the  building. 

We  are  indebted  to  Mr.  W.  T.  Shirer,  Engi- 
neer in  charge  of  the  work  for  the  Noel  Con- 
struction Co.  for  information  from  which  this 
article  has  been  prepared. 


A    Short    Cut    in    Excavating;   How   a 

Contractor  Reduced  Time,  Labor 

and  Costs. 

BV    G.    P.    BL.\CKIST0N-. 

A  very  novel  and  economical  method  of 
handling  earth  excavation  was  recently '  em- 
ployed at  Cumberland,  Maryland,  by  one 
of  the  younger  contractors  of  the  town.  The 
topography  of  the  land  at  the  base  of  oper- 
ation necessitated  the  solving  of  some  very 
perplexing  problems  of  transportation — the 
solution  of  which  had  previously  prevented 
the  working  of  ' -^  --rticular  deposit. 
Briefly,    the    imme:  f    special    earth 

was  practically  en.;...  •  .  a  deep  canyon 
with  the  exception  of  a  very  narrow  stretch 
of  land  connecting  the  mainland  as  it  were, 
with  the  high  bank.  .  „         j. 

The  margin  of  profit  bemg  small,  ordinary 


could  be  loaded  with  the  minimum  of  la- 
bor. This,  therefore,  meant  that  the  material 
could  not  be  transported  at  any  distance  in 
shovels  from  the  bank  to  the  cars ;  in  short, 
that  the  cars  must  be  placed  at  the  very 
feet  of  the  laborers  shoveling — permitting  them 
to  transfer  the  earth  directly  from  the  bed  to 
the  car— yet  there  was  no  room  for  a  vast 
complicated  system  of  switches. 

With  all  this  to  contend  with,  the  contractor 
laid  a  portable  railroad  across  the  narrow 
strip  of  ground  to  the  bank.  Here,  by  means 
of  several  short  spurs.  Fig.  1,  he  placed  his 
cars  abreast  at  the  distance  of  about  10  ft. 
apart.  This  permitted  the  laborers  to  load  the 
respective  cars  from  three  sides  and  without 
moving  a  step  to  secure  the  load.  As  the 
work  progressed  another  section  of  the  por- 
table track  (attached  to  steel  ties)  was  laid 
and  the  next  cars  loaded  at  a  position  closer 
to  the  base  of  supply.  The  cars  when  loaded 
were  conveyed  by  gravity  to  the  unloadcr  on 
the  opposite  side  of  the  ravine,  some  625  ft 
away 

By  this  method  coupled  with  the  use  of 
Koppel  all  steel  dump  cars  and  portable 
tracks  made  by  the  Orenstein-Arthur  Koppel 
Co.,  Pittsburgh,  Pa.,  the  material  was  loaded, 
conveyed  and  dumped  for  less  than  6.3  cts. 
per  cu.  yd. 

Cost   of    Repair   Parts   for  a  Rock 
Crushing  Plant. 

The  crushing  plant  of  the  Illinois  Stone  Co. 
at  Lemont,  111.,  is  now  about  five   ""-t'  Md. 
This  plant  is  run  for  crushing  st 
mercial   sizes.     The   capacity   of   ■  :' 

700  cu.  yds.  in  10  hours.  The  <\u.  ^  ..  ...h 
is  operated  in  connection  with  the  il..;!t  is  ad- 
jacent to  the  Chicago  Drainage  Channel  and 
a  large  part  of  the  pr  ir!j:t  is  shipped  to  the 
company's  yards  which  are  located  on  the 
Chicago  River  in  Chicago. 

The  top  layers  of  stone  from  the  quarry 
were  soft  limeft-ne  but  this  has  been  worked 
out  for  a  depth  of  about  20  ft.  over  an  area  of. 
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approximately,  1.5  acres  and  the  stone  now 
being  handled  is  considered  harder  than  that 
at  any  other  quarry  now  being  operated  in 
that  district. 

The  crushing  plant  is  a  timber  structure  arid 
cars  are  hauled  up  a  short  incline  to  the  main 
crusher,  where  they  are  dumped  automatically. 
The  stone  passes  through  a  No.  IVz  and  two 
Nos.  4%,  gyrating  crushers  and  3-ft.  cylin- 
drical screens  of  sizes  from  i/i  in.  to  %  in. 
All  machinery  was  built  by  the  Power  Mining 
&  Machinery  Co.,  of  Milwaukee,  Wis.  The 
cost  of  repairs  on  this  machinery  given  below 
is  for  the  new  parts  purchased  and  does  not 
include  labor  of  making  the  repairs.  The 
original  cost  of  the  machinery — the  three 
crushers,  screens,  belts,  etc.,  was  $23,000.  The 
cost  of  the  new  sorts  purchased  here  were : 

First  year   $1,900 

Second  year   600 

Third,   fourtli  and   fifth  years 1,400 

Total  for  5  years $3,900 

Avei'age  per  year  for  5  years 7S0 

This  includes,  during  the  first  year,  one 
broken  crusher  shaft,  which  was  broken  by 
an  accident,  and  under  ordinary  circumstances 
should  not  have  occurred.  One  set  of  wear- 
ing plates  on  one  of  the  crushers  has  been  re- 
placed by  a  new  set  in  the  five  years,  and  the 
%-in.  steel  plates  of  the  screens  have  been  re- 
placed on  an  average  of  twice  a  year.  The 
balance  of  the  repairs  were  made  to  the  small- 
er machinery.  We  are  indebted  for  the  above 
figures  to  Mr.  Hogan,  Manager  of  the  Illinois 
Stone  Co.,  Chicago,  III. 


Driving    Wooden    Sheet    Piles  for  Wall 

Forms  by  Steam  Hammer. 

In  the  open  cut  work  at  the  south  end  of 
the  LaSalle  Street  Tunnel,  Chicago,  sheet 
piles  are  now  being  driven  for  the  concrete 
wall    forms.     The   timber   piles   are   made   by 


fastening  three  planks  together  so  that  the 
edges  of  the  two  outside  planks  lap  two  inches 
beyond  the  edge  of  the  center  plank,  form- 
.  ing  a  groove  to  fit  against  the  adjacent  pile. 
For  center  pieces  3-in.  x  12-in.  material  is 
used.  The  other  pieces,  2  ins.  in  thickness, 
are  different  widths,  an  8-in.  plank  being  wide 
enough  to  serve  the  purpose  where  it  is  to 
be  on  the  outside  of  the  wall  form.  See 
Fig.  1.  The  piling  is  26  ft.  long.  The  concrete 
wall  will  be  from  3  ft.  to  6  ft.  in  width. 

The  sheet  piling  is  driven  with  an  Arnott 
Pile  Hammer  weighing  4.700  lbs.  and  operated 
by  steam.  The  force  of  the  blow  struck  by 
this   hammer    does   not   depend   entirely   upon 
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Sketch  of  Sheet  Piling, 

the  weight  of  the  hammer.  The  blow  is  de- 
livered by  the  piston  under  steam  pressure, 
the  stroke  being  14  ins.  The  hammer  is  rated 
at  300  blows  a  minute  but  while  timed  on  this 
particular  occasion  was  hitting  120  blows  per 
minute. 

The  hammer  is  suspended  from  the  boom 
of  a  stiff  leg  derrick.  Steam  is  furnished  for 
the  derrick  engine  and  hammer  by  a  30  hp. 
vertical  boiler.  The  ordinary  crew  consists 
of  1  engineer,  1  fireman,  1  niggerhead  man, 
and  3  men  guiding  hammer.  In  this  work, 
however,  it  w^s  necessary  to  employ  5  men 
guiding  the  hammer  on  account  of  the  dif- 
ficulties due  to  lack  of  space  and  difficult 
position  of  tlie  hammer.  The  average  num- 
ber of  piles  driven  per  day  is  from  28  to  35. 
M.   H.   McGovern,  Chicago,  is  tlic  c:intractor. 


Costs    of    Mining,    Joplin   District, 
Missouri. 

The  following  table  is  taken  from  an  article 
by  Lucius  L.  Wittich  in  Mines  and  Minerals 
for  June  in  which  mining  on  a  royalty  basis 
is  discussed.  This  table,  however,  shows  the 
costs  on  this  class  of  work  obtained  from  Mr. 
W.  A.  Christy,  General  Manager  of  the  Fed- 
erated  Mines   &   Milling  Co. : 

COSTS  PER  TON  OF  OPERATION  IN  SOFT 
AND  SHEET   GROUND. 

No.  1  No.  2 

soft  sheet 

ground.  ground. 

Superintendence'    $     .021  $     .010 

Surface  labor 157  .17S 

Underground    labor    .340  .337 

Explosives    049  .137 

Timber    .* 067 

Supplies    098  .162 

Fuel    085  .OSS 

Oil  and  waste 012  .014 

Fire  insurance 005  .004 

Liability  insurance    015  .016 

Interest    026  .01* 

Total     $     .875  $     .95S 

Cost  of  two  shafts $  3,200  $  9,S0O 

Pi-eliminary  work   1,800  4,000 

Cost  of  mill   11,000  16,500 

Drilling    2,000  1,600 

Total    $18,000  $31,920 

Column  1  is  for  mining  in  what  is  known 
as  soft  ground;  the  ore  is  in  a  conglome'rate 
mass  and  in  runs.  The  drifts  are  12  to  14 
ft.  high;  the  stope  is  hard,  requiring  drilling, 
but  the  heading  and  roof  are  soft,  requiring 
heavy  timbering".  There  is  enough  water  in 
the  ground  to  require  a  2-in.  pump  column 
pipe.  Two  shafts  each  160  ft.  deep,  have  been 
sunk  at  a  total  cost  of  $.32  per  foot.  Column  2 
is  for  mining  in  a  sheet-ground  mine  with  a 
16  ft.  face.  The  ore  is  four  parts  zinc  blend 
to  one  of  galena.  A  .5-in.  pump  column  pipe 
is  required,  the  motive  power  for  pumps  and 
hoists  being  steam. 
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A  New  Machine  for  Testing  the   Adhe- 
sive Quality  of  Pitch. 

The  value  of  pitch,  as  a  binder  in  road  con- 
struction, is  due  largely  to  its  adhesive  qual- 
ity. A  new  method  of  testing  for  this  quality 
has_  been  devised  by  W.  H.  Fulweiler,  of  the 
United  Gas  Improvement  Co.,  and  at  his  re- 
quest Mr.  Thorsten  Y.  Olsen  designed  a  new 
type  of  impact  tension  testing  machine  which 
will  subject  all  samples  of  pitch  to  the  same 
conditions  and  provide  a  test  which  can  be 
duplicated  at  any  time  on  any  machine  built 
on  this  principle.  At  the  recent  convention 
of  the  American  Society  for  Testing  Ma- 
terials, Mr.  Olsen  described  the  machine  as 
follows : 

The  method  of  testing  the  jiitch,  consists 
of  forcing  apart  two  specially  designed  dies 
held  together  by  the  pitch  and  determining  the 
amount  of  energy  thus  required  : 

To  make  this  method  a  success  two  impor- 
tant  factors  must  be  considered  ; 

1st.     The  size  and  form  of  the  dies. 

2nd.  The  method  of  applying  and  record- 
ing the  energy. 

The  first  factor  was  carefully  determined 
by  Mr.  Fulweiler,  after  numerous  experiments 
and  the  Standard  die  is  1.1  in.  in  diameter 
with  three  concentric  grooves  turned  in  the 
one  half  into  which  the  other  half  fits  in 
such  a  manner  that  when  pressed  together,  a 
thin  filament  of  pitch  will  be  left  on  all  sides 
of  the  concentric  grooves.  The  grooves  arc 
also  so  prepared  that  the  pitch  is  forced  out 
from  the  center,  thus  filling  all  the  grooves  uni- 
-  f  ormly. 

The  present  form  of  die  was  shaped  to 
cover  the  points  mentioned  above  and  also  by 
experiment  until  it  reached  such  a  form  that 
any  further  change  altering  the  thickness  of 
the  pitch  filament  would  decrease  the  amount 
of  energy  required  to  force  the  dies  apart. 

.As  pitch  has  "a  certain  viscosity,  varying 
considerably  with  the  various  grades  and  with 


the  temperate,  etc.,  is  essential  that  it  be 
tested  always  under  the  same  conditions  and 
also  owing  to  this  viscosity,  it  is  essential  that 
time  as  a  factor  be  eliminated  in  the  method 
of    testing. 

To  force  the  dies  apart,  it  is  therefore 
necessary  to  apply  impact  tension. 

The  machine  designed  for  this  purpose  is 
shown   bv    the    illustration.     It    consists    of    a 


Device     for     Testing     Adhesive     Quality     of 
Pitch. 


weighted  pendulum  which  is  dropped  a  certain 
heighth  striking  a  crank  lever  which  in  turn 
forces  the  dies  apart.  The  crank  lever  was 
used  as  the  only  medium  by  which  the  force 
of    impact   could   be   transmitted   to   the   dies 


and  at  the  same  time  allow  the  pendulum  to 
continue  its  course  and  thus  provide  a  means 
whereby  the  energy  used  in  parting  the  dies 
could   be   measured. 

The  capacity  of  the  machine  as  graduated 
on  scale  eliminates  the  energy  utilized  in  op- 
erating the  crank  lever  by  itself,  as  well  as 
that  required  to  move  the  set  pointer,  so  that 
the  energy  used  in  parting  the  dies  is  read 
directly   off   the    scale. 

The  pendulum  is  held  in  place  and  released 
bv  a  latch  as  shown  in  the  illustration. 

The  dies  are  so  arranged  that  the  lower 
half  may  by  a  quarter  turn  be  gripped  firmly 
in  the  frame  of  the  machine  and  the  upper  half 
is  placed  in  a  yoke  swung  from  the  crank 
lever  at  the  top  and  guided  by  the  frame 
at  the  lower  end  so  as  to  insure  a  direct 
straight    pull    on    the    pitch. 

Thus  far,  but  few  tests  have  been  made 
on  this  machine  as  it  has  only  been  com- 
pleted recently.  It  being  a  new  type  of  ma- 
chine, it  has  taken  more  time  than  was  ex- 
pected to  perfect  it,  but  as  the  principle  in- 
volved is  correct,  there  is  little  doubt  but  that 
this  machine  will  form  an  excellent  one  for 
this    purpose. 

This  type  of  machine  can  be  arranged  so 
it  can  make  impact  tension  tests  of  Standard 
cement  briquettes  which  may  give  some  in- 
teresting data  on  cement.  .A  machine  of  lar- 
ger capacity  built  on  this  principle  and  with 
the  proper  gripping  device  would  form  an 
idea!  machine  for  impact  tension  tests  of 
metals,  or  of  testing  small  nicked  bars  over  a 
die  in  determining  the  fragility  of  steel. 


Direction  Posts  and  Warning   Signals.* 

With  the  advent  of  the  motor  car  the  need 
for  the  systematic  erection  of  legible  direction 
posts,  which  would  enable  the  tourist  to  eas- 

♦A  paper  bv  Rees  Jeffreys.  Secretary  of  the 
British  Motor"  Union,  read  before  the  Irish  Road 
Congress    at   Dublin,   Ireland,    April    20,    1910. 


July  13,  1910. 

ily  distinguish  tlieir  characters  in  passing 
without  the  necessity  of  slowing  down  be- 
came greatly  increased. 

The  posts  that  have  been  erected  by  the 
various  authorities  throughout  the  country 
differ  considerably  in  their  position,  their  leg- 
ibility, their  number  and  their  information 
and  have  been  marked  and  placed  to  corre- 
spond with  the  comparativelv  slow  movements 
of  the  horse-drawn  vehicle,  and  adapted  to  lo- 
cal traffic  rather  than  to  the  modern  needs  of 
the  swifter  motor  car.  In  those  countries 
where  no  steps  have  been  taken  to  elaborate 
the  direction  posts  erected  within  their  bound- 
aries, road  travel  is  fraught  with  considerable 
discomfort  and  inconvenience.  It  should  be 
recognized  that  with  the  increased  touring  fa- 
cilities atTorded  by  the  motor  car  direction 
posts  have  ceased  to  be  of  local  value  only 
and  are  regarded  by  the  tourist  as  an  essen- 
tial assistance  in   his  travels. 

In  many  cases  the  tourist,  although  aware 
u-u  "''"7'^'<=  destination  of  the  road  upon 
which  he  is  traveling  is  unacquainted  with 
the  name  of  tlie  place  where  he  may  be  at 
the  moment;  it  is,  therefore,  desirable  that 
posts  should  be  erected  at  the  approaches  to 
each  town  or  village,  bearing  the  name  of 
the  town  or  village;  and  in  the  countrv  that 
a  plate  should  be  attached  to  the  post  bearincr 
the  name  of  the  village  or  parish. 

A  considerable  number  of  the  existing  di- 
rection posts  have  ceased  to  be  of  any  prac- 
tical utility  from  the  fact  that  they  are  erect- 
ed in  such  positions  that  their  wording  is  ob- 
scured by  foliage;  or  it  is  necessary  to  make 
a  detour  to  read  their  inscriptions  or  the 
arms  are  so  placed  that  one  hides  the  word- 
ing on  another.  In  many  other  instances  they 
are  illegible  through  insufficient  maintenance 
and  occasionally  are  damaged  or  broken. 

The  post  should  be  constructed  of  cast  iron 
or  tubular  steel,  and  the  arms  of  enamelled 
iron,  as  experience  and  exeriment  have  shown 
that  superior  durability  and  legibility  are  ob- 
tained with  tliese  materials. 

The  many  difficulties  that  beset  the  tourist 
could  be  reduced  to  a  minimum  by  the  gen- 
eral adoption  of  a  uniform.  legible  and  in- 
structive direction  post,  and  the  recomm.enda- 
tion  by  the  Local  Government  Board  of  such 
a  post  to  the  various  authorities  would  be  a 
progressive  step  in  this  direction.  This  model 
post,  in  order  to  be  efifective.  should  embody 
the   following   features : 

(1)  All  direction  posts  should  be  erected 
in  conspicuous  positions  so  as  to  be  readily 
visible,  and  at  forked  roads  claced  in  such 
positions    as    to    be    read    from    all    sides. 

(2)  The  arms  should  point  in  the  direc- 
tion of  the  plates  indicated  on  them,  and  at 
such  an  angle  that  the  place-names'  can  be 
read    as    the    traveler    approaches. 

(3)  Where  two  or  more  arms  are  on  the 
same  post,  the  arms  should  be  fixed  at  differ- 
ent levels  so  that  from  no  point  does  one 
arm   hide   another. 

(4)  The  name  of  the  next  chief  town 
should  be  the  first  name  on  each  arm,  and 
followed  by  the  names  of  the  nearest  towns 
or    villages    in    slightly    smaller    letters. 

(5)  The  mileage  from  the  place  of  erec- 
tion to  the  respective  places  mentioned  on 
the  arm  should  be  clearly  defined  after  each 
name    bv    figures    only. 

(6)  The  name  of  the  village  or  parish 
in  which  the  post  is  erected  should  be  indi- 
cated on  a  plate  attached  to  the  post  beneath 
and    away    from    the    lowest   arm. 

(7)  The  arms  should  not  be  overcrowd- 
ed with  detail,  and  all  superfluous  informa- 
tion   should   be    omitted. 

(8)  The  lettering  should  be  on  both  sides 
of  the  arms  and  in  legible  characters. 

The  careful  and  efficient  erection  of  dan- 
ger signals  has  the  double  object  of  in- 
creasing the  safety  of  the  highways  for  all 
classes  of  persons  using  them,  and  the  pro- 
motion of  considerate  driving  of  road  ve- 
hicles. 

Under  the  provisions  of  Section  10  (2)  of 
the  Motor  Car  Act,  1903.  Local  Authorities, 
within  the  meaning  of  Section  9  (4)  of  the 
Act,  are  empowered  to  erect  danger  signals 
at  dangerous  corners,  cross-roads  and  preci- 
pitous  places. 
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At    present,    however,    there    „,;„„ 

siln^'T.  "^  ^"  ^'"""'ri'y  to  erect  suitable 
signs,  and  in  some  counties  the  authorities 
have  refused  to  erect  any  at  all.  whilst  oth- 
ers have  erected  them  only  on  »he  main 
roads  and  not  on  by-roads,  however  danger- 
ous the  latter  may  be  "-"iscr 
The  County  Councils  \  '  „  and  the 
Municipal  Corporations  adopted 
the  hollow  equilateral  tri.: „..  ,,a  for  use 
at  these  points,  and  this  .lesign  was  approved 
in  the  Local  Grovernment  Board  for  such 
purpose.  E.xperience  has  shown,  however. 
that  these  triangles  do  not  command  the  re- 
spect of  drivers  to  the  extent  that  is  desirable 
mainly  owing  to  the  fact  Uiat  their  erection 
has  been  carried  out  in  too  general  a  man- 
ner and  also  because  they  give  no  intimation 
to  the  driver  of  the  specific  danger  which 
has  suggested  their  erection.  In  order  to  be 
effective,  danger  signals  should  be  legible  and 
specially  worded  to  inform  the  motorist  of 
the  conditions  which  he  has  to  meet  and  a 
sign  denoting  the  existence  of  a  Dangerous 
Hill.  Corner  or  Cross-Roads.  or  a  School  or 
Concealed  Turning,  has  the  efTcct  of  causing 
motorists  to  slacken  speed  and  proceed  with 
greater   caution    than    before. 

This  object  may  be  secured  by  the  general 
adoption  of  a  uniform  sign  embodying  the 
recognized  triangle  as  part  of  its'  design. 
and  by  the  attachment  of  a  separate  plate  be- 
neath the  main  portion  of  the  sign  bearing 
upon  it  in  bold  characters  a  description  of  the 
special  character  of  the  danger. 

The  following  points  in  particular  should  be 
marked  by  danger  signals : 

(1)   Cross-Roads. 

(2), Steep   Hills. 

(3)  Dangerous   Corners. 

(4)  Sharp  Bends. 

(o)   Concealed  Turnings. 

ffi)   Schools. 

(7)   Level  Crossings. 

The  erection  of  signs  at  cross-roads  should 
be  carried  out  with  special  discrimination 
and  when  it  is  necessary  to  give  warning  of 
the  existence  of  concealed  cross-roads  the 
less  important  road  only  should  be  posted. 
Main  road  traffic  having  the  priority,  the 
onus  rests  upon  the  drivers  of  the  vehicles 
entering  from  the  side  road  to  ascertain  that 
the  main  road  is  clear  before  entering  or 
crossing  it.  Similarly,  corners  should  only  be 
marked  when  they  are  concealed  by  bends  in 
the  road,  high  hedges,  banks  and  similar 
causes.  Signs  erected  to  indicate  the  prox- 
imity of  steep  hills  should  be  placed  at  not 
less  than  75  yards  from  the  commencement 
of  the  descent  so  as  to  enable  the  driver  am- 
ple time  to  slo\y  down. 

The  observance  of  the  following  conditions 
in  carrying  out  the  erection  of  danger  signs 
would  secure  the  desirable  combination  of 
uniformity  and  efficiency: 

(1)  Signs  should  be  erected  to  denote  the 
existence  of  danger  spots  which  are  not  ap- 
parent. 

(2)  Signs  should  embody  tlie  recognized 
triangle  as  part  of  their  design. 

(H)  Si,gns  should  be  on  the  rear  side  of  the 
road  and  at  an  angle  to  face  the  driver. 

(4)  Whereyer  possible,  the  signs  should  be 
100  yards  from  the  ('anger  spot,  and  in  no 
case  les.s  than  50  vards. 

(o)  The  underside  of  all  signs  shcul  '  be 
not  less  than  S   ft.   from   the  ground  level. 

(6")  The  back  of  each  sign  should  be  paint- 
ed white. 

(7)  .\11  signs  should  be  erected  with  due 
consideration  of  background. 

(8)  Each  sign  should  give  an  indication  of 
the  specific  danger  that  has  to  be  encount- 
ered. 


The    Economy    of    Good    Stone  in 

Macadam  Road  Work.* 

There  are  niary  varieties  of  rocks,  and  each 
has  different  qualities  varying  with  the  mode 
of  ocurrence,  the  mineral  character,  the  strati- 
graphical  position,  and  the  weathering  of  the 
stone. 

♦From  a  Daper  bv  Wm.  Collen.  Surve.vor  of 
Dublin  County,  read  before  the  Irish  Road  Con- 
gress. Dublin.  Ireland,  April  '-i^    ''^1" 


The  quality   .1    a    sf.ne   ii!L-,i 
of  a  road  should  be  suited  to  li 
subjected    to.   i.   e..   a   hard   an.' 
should  be  used  on  3  road  over 
traffic  is  carried  continuously;    i 
fie.  a  comparatively  soft  stone,  i.  c.  one  oi  a 
different     mineral     character,     will     generally 
prove    sufficient.     If.    however,    a    hard    st.iii'e 
abiiunds   in   the   vicinity   of   a   roail   it   sli.iiM 
be  used,  whether  •'  •  ■-  •'      .1  ^ 

i.  c..  a  soft  stoiK- 

a  distance  to  a  r  .  .„..; 

for  it  may  thus  become  as  dear  as  the  hard 
stone,  and.  apart  from  the  iritUuncc  of  the 
traffic  upon  it,  will  not  wear  as  well  or  last 
as  long. 

The  converse  of  the  last  statement,  how- 
eve:,  contains  a  greater  truth— in  other 
words,  to  a  road  on  which  the  traffic  is  heavy, 
hard  stone,  though  it  cost  much  more  when 
delivered  than  soft  stone,  which  may  rtccur  in 
the  vicinity,  should  be  brought— for  it  will  l>e 
found  that  the  greater  cost  is  more  apparent 
than  real.  In  other  words,  if  the  period  of 
time  through  which  the  stone  surface  sur- 
vives, and  the  labor  expended  in  clean- 
ing and  repairing  it  arc  taken  into  account,  it 
will  be  found  the  hard  stone  is  generally,  in 
the  end  the  cheaper. 

The  hard  stone,  however,  should  be  uni- 
form in  quality,  and  (for  light  traffic)  broken 
to  a  smaller  gauge— say  1%  in.  The  tempta- 
tion to  mix  stones  of  different  qualities  and 
to  send  out  the  metal  too  large  becfinies  great- 
er, the  harder  the  rock  to  be  broken. 
These  two  faults  have  sometimes  given  a 
•  bad  name  to  a  quarry  which  contained  excel- 
lent road  material.  In  Dublin  county  soft 
and  hard  stone  are  found,  the  former  being, 
mostly,  the  carboniferous  limestone,  which 
is  the  formation  exposed,  generally,  over  the 
greater  part  of  the  county,  as  over  the  whole 
central  plain  of  Ireland,  and  containing  beds 
of  variable  qualities — the  latter  igneous  intru- 
sions through  the  Silurian  slates  commonly 
known  as  "greenstone,"  and  Metamorphic 
beds  of  lower  Silurian  age.  the  most  service- 
able of  which,  for  road  purposes,  is  known 
as  "quartzite." 

Other  Metamorphosed  rocks,  such  as  gneiss. 
schists,  etc.,  and  plutonic  rocks,  laid  '-     ' 
denudation,     such     as     granite,     are 

abundantly,  but  most  of  them,  being  fr; 

easily    disintegrated,    are    almost    useless    !'•: 
road    purposes. 

Unfortunately,  the  limestone  occurs  on  the 
north  side  of  the  country,  which  is  chiefly  agri- 
cultural, and  where  the  traffic,  the  products 
of  agriculture  inwards  and  manure  or  goods 
outwards,  is  heaviest. 

For  many  years   most   of   the   main   roads 
in    this   area    have    been    repaired    with    lime- 
stone from  the  hardest  or  crystalline  beds.  Inr 
the  experience   gained   during  that   period   .  ; 
time   has  shown   the   writer   that   it   would   !■ 
foolish    to    prolong   the    experiment,    and    tl'- 
sooner  a  hard  stone  is  brought  to  these  roa'! 
the  better   for  them  and   the  users  of  thei:- 
Take    the    road    between    Drumcondra    ai  ' 
Santry.     This   forms   portion   of  the  princii'  .' 
main  highway  from  Dublin  to  the  North.  mi 
Ralbriggan    and   Drogheda.   and    is   the   roiir- 
taken   for  the  carriage  into  the   Dublin   mar 
kets  of  the  agricultural   produce  of   the  nor 
them  area  of  the  county  as  far  as  Gorinai.- 
town. 

On  the  section  described,  which  is  the  near- 
est to  the  city,  and  on  which  a  tally  kept  on     ^ 
one  occasion  showed  115  loads  to  have  passed 
a  given  point  in  3  hours,  equivalent  to  •.l.ot 
75  tons  per  hour,  carried  on  2'4-in.  tin 
cwt.    per    inch    of    width    of    tirei.    lin 
from  the  best  beds  in  Pass  quarry,  broken  to     ■ 
pass  a  2%-in.  and  to  be  rejected  by  a  IV4-in.     | 
ring,  has  been  rolled  for  the  past  five  ye.-ir= 
.At    first   it   was    found    difficult    to   g. ;    'he     , 

stone  broken   properly,   though   bv   ' ■  ! 

the  failure  of  the  road  to  retain  :<■ 
face  was  at  first  ascribed  to  irreg-  -k 

ing.  During  the  past  two  vears  this  has  been 
improved,  with  the  result  that  the  surface  did 
not  become  so  pitted  and  bumpy  as  before. 
Under  the  heavy  traffic,  however,  the  ex- 
cessive wear  continued,  but  more  uniformly 
than  l>efore.  the  disintegrated  surface,  as 
thick  and  greasy  mud  '"  w'    and  dust  in  dry, 
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weather,  not  only  causing,  while  it  remained, 
great  dissatisfaction  to  the  pubUc.  but  great 
expense  in  its  removal. 

The  section  of  the  road  under  consider- 
ation is  526  statute  perches  in  length,  has  an 
average  width  of  6  yards,  and  has  cost  £500 
a  year,  or  nearly  £1  a  perch,  to  maintain. 

About  1,200  cu.  yds.  of  limestone  have  been 
rolled  in  on  about  three-fourths  of  the  length 
each  year,  and  two  surfacemen  are  kept  con- 
stantly at  work  on  it  cleaning  and  patching  it. 

From  the  last  statement  it  follows  the  road 
is  rolled  throughout  three  times  in  four  years. 
It  must  be  admitted  this  is  excessive,  and  the 
cost  of  maintaining  this  road  is  absurdly  high. 
The  fault  is  in  the  materia!  used,  and  its  use, 
dictated  latterly  by  the  desire  to  give  employ- 
ment in  the  district,  has  been  continued  too 
long. 

On  the  writer's  application  for  tlie  current 
year  a  sum  of  £600  has  been  allowed  for 
the  road,  and  he  has  decided  to  discontinue 
the  use  of  limestone,  substituting  850  cu.  yds. 
of  broken  quartzite  from  Howth,  and  200 
cu.  yds.  of  quartzite  screenings,  these  costing 
on  the  road  7s  6d  per  cu.  yd.,  against  5s  6d 
paid  previously  for  limestone. 

It  is  estimated  the  quartzite  will  last  three 
times  as  long  as  the  limestone,  and  will  re- 
quire about  one-fourth  only  of  the  labor  in 
cleaning.  There  should,  therefore,  result  in 
the  use  of  this  stone  on  the  road  a  saving  of 
about  60  per  cent  after  three  years,  when  the 
whole  road  will  have  rolled  with  the  quart- 
zite, if  the  above  assumptions  are  correct. 
To  the  users  of  the  road,  too,  there  will  be 
a  distinct  gain  in  the  use  of  the  better  ma- 
terial, requiring,  as  it  will,  to  be  rolled  less 
often,  and  causing,  therefore,  less  interruption 
to  the  traffic.  Add  to  this,  there  will  be  less 
mud  and  dust,  and,  therefore,  greater  comfort 
to  the  public. 


Methods  of  Constructing  Natural   Mix- 
ture Sand-Clay  Roads  in  Georgia. 

The  estimated  public  road  mileage  of  the 
state  of  Georgia  in  1009  was  82,182.  Of  this 
mileage,  5.54  miles  were  surfaced  with  stone, 
56  miles  with  shells.  502  miles  with  chert  and 
gravel  and  3,421  miles  with  sand  clay  mix- 
ture. The  sand  clay  roads  of  Georgia  are 
of  two  types :  The  artificial  mixture  and  the 
natural  mixture,  where  common  earth  roads 
have  for  long  stretches  the  right  proportion 
of  sand  and  clay  to  make  a  typical  sand  clay 
road.  The  construction  of  natural  mi.xture 
sand-clay  roads  has  been  carried  on  with  much 
success  in  Clarke  county  and  in  the  recently 
issued  second  report  on  the  Public  Roads  of 
Georgia  Mr.  S.  W.  McCallie.  State  Geologist, 
gives  the  following  description  of  the  methods 
as  adopted  in  that  county : 

First.  The  grading  of  the  road  bed  is  first 
done  to  a  width  of  30  ft. 

Second.  In  the  center  a  bed  of  top  soil  10 
in.  deep  and  16  ft.  wide  is  laid.  The  teams 
haul  over  this  bed  as  the  work  progresses. 
With  clay  foundation,  it  would  be  a  mistake 
to  prepare  a  trench  to  receive  the  top  soil. 

Tliird.  The  road  machine  excavates  flat- 
side  ditches  6  in.  deep  and  4  ft.  wide;  throw- 


ing the  earth  as  a  shoulder  against  the  top 
soil  bed,  and  then  crowning  the  whole  from 
ditch  to  ditch. 

Fourth.  The  construction  teams  and  traffic 
pass  over  the  green  bed  and  pack  it  down 
chiefly  in  the  center.  When  several  hundred 
yards  are  thus  partially  packed,  the  road  ma- 
chine pulls  in  the  material  from  the  sides 
and  resurfaces  the  bed.  New  top  soil  is  de- 
livered for  weak  places  and  shaped  up. 

Fifth.  As  fast  as  the  grading  of  the  bed  is 
finished,  the  top  layer  is  spread  on  it.  Thus 
by  the  time  %  mile  of  road  has  been  graded 
and  covered  with  top  soil,  the  first  %  mile 
has  undergone  considerable  packing  and  re- 
surfacing  and   getting   into   good   shape. 

Sixth.  For  some  weeks  close  attention  is  paid 
to  the  new  bed,  watching  for  weak  places, 
doctoring  them,  maintaining  the  grade  with 
new  top  soil  and  keeping  the  crown  fully  up 
to  1  in.  per  foot. 

Seventh.  Wet  weather  hastens  the  period 
of  consolidation  if  followed  by  a  dry  spell. 
When  packed  quite  wet,  the  wheels  consoli- 
date the  material  from  the  bottom  upward.  In 
dry  or  moist  weather,  the  top  layer  only  is 
consolidated  and  may  cut  through  at  the 
next  rain.  A  period  of  wet  weather  is  usually 
necessary  for  a  full  packing  down  of  the  top 
soil  into  permanent  firmness. 

Eighth.  Usually,  in  two  months,  a  new 
top  soil  roadbed  is  consolidated,  shaped  to  its 
correct  crown,  and  able  thereafter  to  with- 
stand the  rains  and  the  traffic.  Much  of  the 
reshaping  and  doctoring  of  the  surface  coat 
is  done  at  odd  times  incidental  to  the  main 
grading  work  while  the  teams  are  in  transit 
from   barracks  to  the  work." 

The  cost  per  mile  to  Clarke  county  of  put- 
ting on  this  '"top  soil"  coat,  using  convict  labor 
at  50  cts.  per  day  and  the  county  teams  at 
$1.00  per  day,  is  $400. 

The  material  which  is  used  for  road  sur- 
facing in  Clarke  county,  designated  as  "top 
soil,"  is  a  residual  sandy  clay,  resulting  from 
the  weathering  of  granites  and  granite-like 
rocks.  It  usually  contains  50  per  cent  or 
more  of  hard,  coarse  residue,  consisting  of 
quartz  and  feldspar,  'the  latter  often  partiajly 
altered  into  kaolin.  E.xperience  shows  that 
the  best  "top  soil'  is  found  in  cultivated  fields 
where  the  fine  particles  of  mica  are  wanting 
and  the  clay  has  the  essential  plasticity.  The 
results  which  have  been  obtained  in  Clarke 
county  with  the  natural  sand-clay  mixture 
are  very  satisfactory,  and  the  work  fully 
demonstrates  what  can  be  done  throughout 
the  Crystalline  .\rea  region  of  Georgia  where 
like  material  for  building  sand-clay  roads  is 
abundant. 

A  somewhat  different  material  from  the 
above  natural  sand-clay  mixture  has  recently 
been  extensively  used  in  road  construction  in 
Sumter  and  other  counties  in  South  Georgia. 
The  material  there  is  a  reddish  sandy  clay 
widely  distributed  throughout  the  Coastal 
Plain.  It,  like  the  clays  of  the  Crystalline 
Area,  is  often  partially  residual,  having  re- 
sulted from  the  weathering  of  the  underly- 
ing formations.  In  Sumter  county  excellent 
results  have  been  obtained  by  using  the  clay 
directly  from  the  roadway  without  any  prev- 


ious mixture.  The  only  attention  necessary 
to  keep  these  roads  in  first-class  condition, 
after  they  have  been  once  properly  graded  and 
drained,  is  an  occasional  use  of  the  split  log 
drag,  which  fills  up  all  ruts  and  washes  and 
at  the  same  time  restores  the  former  crown 
and  leaves  the  surface  in  a  smooth,  even 
condition.  These  roads,  are  wdiat  may  be 
termed  ideal  country  roads,  over  which  from 
8  to  10  bales  of  cotton  may  be  drawn  by  a 
two-horse  team  with  comparative  ease.  Roads 
constructed  of  natural  sand-clay  mixture  may 
be  found  in  a  large  number  of  other  counties 
of  South  Georgia.  In  many  places  through- 
out this  part  of  the  State,  it  is  true,  surface 
sands  occur,  in  which  case  artificial  sand-clay 
mixtures  must  be  resorted  to,  but,  fortunately, 
even  here  only  a  few  inches,  or  at  most  a  foot 
or  so,  beneath  the  surface  sands  generally 
occurs  an  abundance  of  clay  suitable  for 
sand-clay  mixtures. 


Permanent  International  Association  of 

Road  Congresses. 

A  Permanent  International  Association  of 
Road  Congresses  was  formed  under  the  reso- 
lution adopted  at  the  general  assembly  of  the 
first  Congress  held  at  Paris  in  1908.  This  as- 
sociation has  for  its  object: 

1.  The  organization  of  successive  con- 
gresses. 

2.  The  publication  of  sundry  articles,  re- 
ports and  documents  relating  to  roads. 

3.  The  collection  of  the  results  found  in 
every  country  from  the  tests  of  materials,  used 
or  suitable  for  use  in  the  construction  and 
maintenance  of  roads,  obtamed  by  an  appli- 
cation on  the  roads  or  by  researches  in  the 
laboratory. 

This  association,  which  has  its  headquarters 
1  Avenue  d'Jena,  Paris,  is  directed  by  a  per- 
manent international  commission,  composed  of 
delegates  from  every  country,  having  at  its 
head  a  permanent  council  formed  in  the  same 
way  and  a  French  Executive   Committee. 

It  is  thought  that  there  are  great  advan- 
tages in  a  federation  of  all  persons  using  the 
road  or  interested  therein,  because  it  will  give 
the  means  of  insuring  equal  facilities  of  cir- 
culation in  all  lands,  and  of  becoming  in- 
formed at  all  times  about  discoveries  made 
in  all  parts  of  the  world. 

Every  person  belonging  to  the  Associa- 
tion as  a  permanent  member  acquires  the 
right,  on  the  payment  of  10  francs  annual 
dues,  to  receive  all  the  publications  issued  by 
the  Executive  Committee,  to  take  part  in  all 
congresses,  and  especially  in  the  second,  which 
will  be  held  at  Brussels  from  July  31  to  Aug- 
ust 7,  1910.  However,  every  one  joining  the 
Association  as  a  permanent  member,  during 
the  year  in  which  a  congress  is  held,  for  in- 
stance, in  1910,  pays  for  that  year  annual 
dues  of  25  francs ;  for  other  years,  the  ordi- 
nary subscription  is  that  of  10  francs,  as 
aforesaid.  Requests  for  membership  must  be 
sent  to  Mr.  Mahieu,  Secretaire  General  de 
I'Association,  1  Avenue  d'Jena,  Paris,  with  the 
subscription  of  25  francs  for  the  year  1910. 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


The  Appraised  Values  of  the  Electric 

Street  Railways  of  Detroit,  Mich. 

(Continued   from    July   6    issue.) 
25.  Overhead  Positive  Feeder  System: 

T.  B.  f'.ible.                                 Miles.  Pounds 

1,000.(100    50.42  378,104 

SOO.OOO    6.0:i  96.163 

750,000  10.47  l.",G,OOU 

600,000  2.9.''.  34,766 

500,000  8S.35  883,549 

■  400,000  7.60  62,342 

350,000    1.34  9,496 

300,000    42. US  206,441 

300.000— Aluminum     0.11  303 

250.000    3.24  16.875 

4/0  T.   B.  cable 44.16  KS.SSO 

4/0  Bare  cable    168  5,679 

3/0  T.  B,  cable 4.30  14.292 

2/0  T.  B.  cable... V 99  2,617 


2/0  Bare    cable. 
1/0  T.  B.  cable. 


1.61 
0.70 


Total    266.99  2,7 

2,710,459    lbs.    copper $486, 

26.  Miscellaneous  Articles:' 

1,101  hexagon  head  cup  screws  at  .51 

5  wood    rollers   at    .75 

42  pounds  lock  washers  

30  span   wire   take-ups   at   .25 

4  ?."  porcelain  knobs  at  .02 

136  No.   4  porcelain  knobs  at   .01 

154  No.  1  porcelain  knobs  at  .015 

15  feet  1"  gas  pipe  at  .05 

30  feet  Vz"  circular  loom   at  .05 

1  16"x3"  C.  I.  pole  guard 

1  Vi"x2"x3'  angle  iron,  per  lb.,   .035.. 
12  Pes.  Vt"xl%"x7"  copper,  per  lb.,  .35 

„„2r  Pes.  C.  I.  lining  blocks,  per  lb.,  .04 
2,690  ft.  4-ply  10"  rubber  belting  at    48. .     1 
154  l"xlS"   wood   screws,   per   gr.,     31         ' 

2  y2"x0"  iron  devices,  at  .45 


3,427           109  wooden    feed   rollers   at    .75 81.75 

1,506               1   14 "x4'  eye' bolt,  per  C.  ?9.80 .10 

115  assorted  eye  bolts,  12"  to  16"  long, 

10,459                       per    100   lbs.,    at    $4.41 5.07 

313.62              114"   insulated   eye  bolt .37 

13  14"   insulated  eye  bolt   at    .37 4.81 

$56  15  1,201  assorted  eye  bolts,   %"xl6",  per  100 

:j'75                       lbs.,    at    $6.45 79.15 

5  51  1  special  made  wall  plate,  i.i"x4"x30"  3.50 

7  50  1  special   made  wall  plate,    I"x6"x36"  4.25 

.08  63  feet  4-ply  10"  rubber  belting  at  .59  37.17 

231  Total,    miscellaneous $1,649.59 

■75  27.  Span  "Wire: 

1.50  290  ft.  double  galvanized  span  wire, 

7.00                           14",  at  $0.75  per  100  ft $  2.18 

.25  240,530  ft.  double  galvanized  span  wire, 

4.20                           5-16".  at  $1.00  per  100  fi 2,405.30 

50.63  915  ft.  double  ganvanized  span  wire, 

291.20                           %".  at  $1.20  per  100  ft 10.98 

.33  300  ft.  double  galvanized  span  wire, 

.90                           J^",  at  $1.80  per  100  ft 5.40 
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37.287    ft.  double  galvanized  euv  wire. 

1.4",  at  $0.7.5  per  100  ft 279.6.5 

70,790  ft.  double  ganvanizcd  guy  wire, 

5-16",  at  $1.00  per  100  ft 707.90 

50,172    ft.   double   galvanized  guv  wire, 

%".  at  $1.20  per  100  ft 602.06 

34,627   ft.    double  galvanized  guy  wire, 

1^".  at  $1.S0  per  100  ft 623.29 

92   ft.    double   galvanized   guy  wire, 

%".  at  $5.00  per  100  ft 4.60 

267  ft.  wire  cable.  1".  at  $0.1'J  per  ft.  50.73 

625  ft.     iron    wire.    No.     6,    at    $0.04 

per   lb 2.39 

75  ft.    iron    wire.    No.    10.    at    $0.04 

per    lb .13 

5,068    ft,    Barbed   wire,    per   roll    of   SO 

rods,  at  $1.25 4.89 

Labor  erecting  Si.OlO  spans  at  $1.00  each     9,010,00 

Total,    Span    Wire $13,709,41 

28.  Miscellaneous   Copper: 

€3,620  lbs.   (about),  at  17  cts.  per  lb $10,815.40 

29.  Track  and  Pipe  Negatives: 
78.050  lbs.    (about)    copper  for  track,  at 

17  cts $13,266.68 

Labor  on  same 769.40 

«6.800  lbs.   (about)  coppsi  for  pipe  neg., 

at  17    cts 11,353.91 

Labor  on  same 823.63 

Total,    Track  and  Pipe   Negatives $26,173.62 

30.  Overhead  Special  Work: 

88.990  lineal  ft.  W  galvanized  iron  span 

wire  at  $0.75  per  100  ft $      667.43 

€9.400  lineal    ft.    5-16"    galvanized    iron 

span  wire  at  $1.00  per  100  ft..        694.00 
1,695  lineal  ft.  %"  galvanized  iron  span 

wire  at  $1.20  per  100.  ft 20.34 

4,151  lineal    ft.    2  0    copper    wire,    1,673 

lbs.,   at  $0.18  per  lb 301.14 

467  overhead  trolley  switches  at  $7.50     3,502.50 
37  insulated  overhead  trolley  cross- 
overs at  $4.3S 162.06 

222  metallic    overhead    trolley    cross- 
overs at  $4.00  888.00 

1,851  single,    single  wire  pull-overs,   at 

$0.40    740.40 

94  single,  double  wire  pull-overs,  at 

$0.58    54.52 

1,493    double,    single    wire    pull-overs, 

at  $0.60   895.80 

66  double,    double    wire    pull-overs, 

at  $0.93  61.38 

377  hangers  at  $0.45 169.65 

114  No.  1   strain  Insulators  at  $0.35..  39.90 

1,894  No.   2  strain  insulators  at  $0.25..        473.50 
34  large    Brooklyn    strain    insulators 

at  $0.90  30.60 

317  small    Brooklyn    strain   insulators 

at  $0.60  190.20 

107  si'rain   ears  at  $0.61 65.27 

697  wood    breaks    at    $0.20    139.40 

4S0  collars  at  $0.15 72.00 

104  Meadbury  composition  at   $0.20..  20.80 

158  eye  bolts  at  $0.08 12.64 

117  iron   rings  at   $0.025 2.92 

31  turnbuckles    at     $0.50 15.50 

12(1  ■■V    guards    at    $0.50 60.00 

2  double  and  single  trolley  metallic 

crossings  at   $o.50 11.00 

9  double  and  single  trolley  insulator 

crossings  at   $7.27 65.43 

Labor  erecting  293  layouts 22,277.09 

Total,    Overhead    Special  Work $31,633,47 

31.  Underground  Return  System: 

Various    negative    connectloiis $47,009.11 

Positive  feeder  lines 6.388.30 

Total,    Underground   System $53,397.41 

32.  Underground  Pipe  Connections: 

85  connections    $7,122.86 

33.  Trolley  Wire   (2/0): 

201.91  miles  plus  1%  for  sag  =  1,075,640 
lin.  ft.,  at  0.403  lbs.  =  433,481  lbs.  cop- 
per    $78,026,58 

Labor    7,023.42 

Total,   Trolley  Wire $85,050.00 

34.  Overhead    Line    Material    in    Car 

Stations,  Shops  and  Yards: 

Material    $  6,826,78 

Labor    9,948,00 

Total    $16,776.78 

35.  Telephone  System: 

Materials.   No.  10  iron  wire.  546,023  ft. .  .$4,231,85 
Labor,    51.706    miles    circuit    (or    103.412 

miles  sgl.    wire)   at'  $15 775.59 

Total,    Telephone  System $5,007.44 

36.  Potential  Lines: 

Potential  wires  and  material  from  power 
station  "A"  to  Adams  avenue. 

Total  for  material  and  labor 5110.06 

Total    for    material    and    labor    from 
battery    270.48 

Total.    Potential    Lines $380.54 

37.  Cross'  Bonding: 

347  Single  track  cross  bonds  at  $4.19 $1,453.93 

343  Double  track  cross  bonds  at  $9.06 3.107.58 

Total,   Cross  Bonding $4,561.51 

38.  Straight   Track  Bonding: 

490  lin.   ft.  500,000  c.  m.   T.  B.  W.  P. 

copper  cable  $      157.76 

31.520  lin.  ft.  2/0  copper  wire    12,932  lbs.     2,286,15 

27,098  42"   4/0   flexible   copper  bonds 21,678.40 

1,995  36"   4/0    flexible  copper   bonds 1,396.50 

2.136  32"  4/0  flexible  copper  bonds 1,324.32 

27,035  10"   form  8   flexible  copper  bonds  20.276.25 

10,769  "U"  copper  bonds 7,538.30 

110  21"  4/0  copper  stubs 55.00 

75  lbs.   No.  14  copper  wrapping  wire  18.75 

62  lbs.  solder   11.47 

4,302  4/0  solid  copper  bonds 3,441.60 

40  36"  4/0  solid  copper  bonds 28.00 


CO-?  ,f,.,  ""'^'e'ed   copper  bonds 37,60 

I'nlJs  4"  omZ^   copper   bonds 8.890,80 

170  mn^Y  ..^o^t""^'!/',"  .copper  bonds  246.72 
170  miles  track,   3^2   joints   per  mile 

(2  rails),  59,840  rail  Joliita 22.405,78 

w''^«,?„';..?i"",^'.^'',*  V^"'^^  Bonding 183.793,40 

39.  Special  Work  Bonding: 

166.052  lin.   ft.   2/0  copper  wire,    68,321.4 

lbs.,  at  $0.18 112  04S  7S 

13.472  42"  4/0   flexible  copper  Imnds  at 

$0.80     JQ   777   QQ 

3,840  36"   4.'0   flexible   copper  bonds'  at 

$0,70     2  688,00 

347  32"   4/0   flexible   copper  bonds  at      ' 

$0.62     216.M 

352  36"   3/0   flexible  copper   bonds  at 

$0.65     2'8  80 

554  10"  4/0   figure   "S"   copper  bonds 

at    $0.37    205  08 

?'?n  W,',  ■''',2  copper  stubs  at   $0.50...!     IMSM 
■il  ir"  y,S  'j?'"^?!'  ^'"''»  "  $0,45,...        471.16 
70  16"   4/0    flexible   copper   stubs    at 

$0.40    28  00 

1,807  lin.    ft.    No.    14    copper   wrapping 

„  ,„.  .wire,  22%   lbs.,  at  $0.25 5.63 

2,434  lbs.  solder  at  $0.18V» 450  29 

105  42"    4/0    solid    copper    bonds    at 

$0.80     84,00 

220  42"  2/0  channel  pin  copper  bonds 

with  2  pins  at  50.87 191.40 

761  36"  2/0  channel  pin  copper  bonds 

with  2  pins  at  $0.78 593.68 

89  30"  2/0  channel  pin  copper  bonds 

with  2  pins  at  $0.67 .59.63 

55  24"  2/0  channel  pin  copper  bonds 

with   2   pins  at   $0.61 33.55 

63  2/0   channel   pin    copper   plugs  at 

$0.10     r. 6.30 

58  2/0   copper  "U"    bonds  at   $0.70..  40.60 

30  4/0  flexible  copper  soldered  bonds 

at    $0.52 15.60 

258  lin.  ft.  1,000.000  c.  m.  T.  B.  W    P 

copper  cable.  948  lbs.,  at  $0.17.         161.16 
158  lin.    ft.    4/0  insulated   cable    126.4 

lbs.,    at   $0.17 21.49 

Total,   Special   Bonding $29,984.25 

40.  Equalizing  Stations: 

11    stations %      21.737.08 

Total  of  Items  1  to  40 $1,154,187.43 

41.  Contingencies     , 57.709.37 

Grand   total    $1,211,896.80 

Dividing  each  of  the  above  41  items  by 
183.34,  we  have  the  following  costs  per  mile 
of  all  track. 

Per  mile 

of  traclt. 

I.Iron    poles    (40.9    poles) $1,059.30 

2.  Cedar    poles    (13.1    poles) 127.00 

3.  Idaho  poles  (0.6  poles) 12.80 

4.  Northern  pine  poles   (1.2  poles) 14.50 

5.  Pole   tops   and   guy  stubs 44.00 

6.  Iron  pole  strap  bands 33.10 

7.  Iron   cross  arms 26.50 

8.  Wood   cross   arms 10.20 

9.  Insulators    ^ 53.20 

10.  Ears     1.50 

11.  Anchor  rods,    turnbuckles 1.10 

12.  Lightning  arresters   17,40 

13.  Circuit    breakers    4.10 

14.  Bolts,   screws,    washers,   chairs 12.50 

15.  Switches     9.30 

16.  Switch   boxes  and  fuses 2.90 

17.  Miscel.   iron  fittings 2.90 

18.  Wood  braces    1.20 

19.  Trolley  signs   2.20 

20.  Trolley    brackets    3.00 

21.  Brackets    1.20 

22.  Hangers     20.50 

23.  Wooden     trolley    troughs 12.20 

24.  Special    feeder    and    trestle    constr. .  32.80 

25.  Overhead  positive   feeder  system 2.652.00 

26.  Miscellaneous    9,00 

27.  Span  wire   74.70 

28.  Miscel.    copper =■■)  i>  • 

29.  Negative  tracks  and  pipe  feeders...  142.70 

30.  Overhead    special    woiK i,^.oU 

31.  Underground    return    system.........  291.20 

32.  Underground    pipe    connections 38.80 

33.  Trolley   wire    463.80 

34.  Overhead    material    In    car    stations. 

etc ; 91.60 

35.  Telephone   lines    27.30 

36.  Potential   lines 2.10 

37.  Cross    bondings    24.90 

38.  Straight    track    bonding 457.00 

39.  Special  work  bonding 163.50 

40.  Equalizing   stations    118.60 

Total     $6,295.00 

41.  Contingencies    314.70 

Grand  total   $6,609.70 

The    depreciated    or    present    value   of    the 
power  distribution  system  is  as  follows : 
I.Iron    poles    ?    174,797.06 

2.  Cedar  poles  11.643.."0 

3.  Idaho  poles   1.175.7S 

4.  Northern   pine  poles 674.88 

5.  Pole  tops  and  guy  stubs 7,260.96 

6.  Iron  pole  strap  bands 5.764.32 

7.  Iron   cross  arms 4.370.45 

8.  Wood    cross   arms 1,494.64 

9.  Insulators     8.309.01 

10.  Ears     248.91 

11.  Anchor  rods,    turnbuclnes 198.17 

12.  Lightning  arresters  2,865.66 

13.  Circuit    breakers    679.95 

14.  Bolts,    screws,    washers,    chairs..  2,174,47 

15.  Switches    1.539.11 

16.  Switch  boxes  and  fu;es 481.29 

17.  Miscellaneous    iron    fittings 482.20 

18.  Wood   braces   189.44 


19,  Trolley  signs    

20,  Tr'.JUv  brackets    

21,  !•  

22,  I  ; 

23,  "  .lley  trouifii- 

24.  ."  ler   and    ■ 

25.  '  .iitVvW  V. . 

26. 


29.  . 

30.  ■ 

31.  I 

32.  I 

33.  ' 


I     jiip.-    , 
.lie  matcri 


uiaienui 


lines. 


34. 


85.   I 

36.  loi'Miiiii  iiii'-"^ 

37.  iJrohH   bondings 

38.  Straight  track  bonding 

39.  Special    work    bunding' 

40.  Equalizing  fitatlons   . 

Total  of  Items ji  •■ 

41.  Contingencies    

Total   $1,0- 

This  is  89.7%  of  the  cost  of  rcproduciiuu 
new. 

In  determining  the  depreciation,  from  10  to 
1.5  poles  per  mile  were  uncovered  at  the 
ground   line. 

Calibrations  (horizontal  and  vertical)  were 
made  of  the  trolley  wire,  and  the  feed  wire 
was   inspected   in   different   locations. 

The    trolley    wire    system   is   as    follows: 

MlliH 
single    trolley    span    wire    constr.,    double 

track    117.2s 

Single    trolley    fpan     wire    consi'r..     single 

track    . . .- 4S.22 

■Double  trolley  span  wire  constr 26.21 

Single    trolley    span    wire     constr.      three 

tracks    0.41 

Single  trolley  center  pole  Dracket  conBtr. 

double  track l.2j 

Single    trolley    span    wire    constr.    In    car 

yards   1J.B4 

Total    2OI.J6 

6.  Track. — There  are  21  different  types  of 
rail  and  9.j  different  forms  of  track  construc- 
tion. The  following  is  a  summary  of  the  21 
types  of  rail  used,  not  including  special  track 
work ; 

Miles. 

T 0.1763 

T. 1.3986 

T 1.5320 

TG 0.3831 

.    T 0.0437 

70     -lb..    T 1.36 

72     -lb..    T 0.0693 

77  -lb..    GO 11.5437 

78  -lb..    TG 0.446 


2%"  25  -lb. 
4%"  56  -lb 
60 


4% 
4V4 

i% 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

8 

9 

9 

9     ' 


-lb.. 
66^4-lb., 
67     -lb.. 


82     -lb 

70     -lb.. 

72    .-lb..    GG 

85  -lb.,    GG 

86  -lb. 
91  -lb., 
91  -lb. 
95     -lb. 

-lb. 
-lb. 
-lb.; 


95 
90 
94 


98     -lb.. 


TG 0.032 

T 2.893 

0.967 

47..'.3 

GG 11.S125 

T ^    8.63 

GG 4.554 

GG 1.1221' 

GG 3,048 

GG 4.574 

GG 0.276 

GG 68,49 


Total I1IO.8II4 

T  =  "T"  -rail. 
TG  =  Tram  girder  rail. 
GG  =  Girder  grooved   rail. 
The    total    mileage    of    single    track    is    as 
follows: 

Mlle<> 

Single  track    167.4'' 

Special    Y's,    turnouts,   etc 2.'j:: 


Total    trackway    170.4!: 

Car  stations,  yards,  etc 12.l':i 


Total  track    183.341 

Most  of  the  rails  were  laid  in  1895-1896. 

Including   the    difTerences   in    paving,    there 
are  201   different  types  of  track  construction. 
A   detailed  estimate  was  made  for  each  typ> 
based  on   the   following  unit  prices : 

Excavation: 

Per 
cu.  yd. 

E^arth  and  sand   trench  work $0.50 

Earth  and  sand 0.35 

Drain  tile   ; "35 

!■.  ' 

Haul:  1. 

Earth  and  sand "i 


Grading:  cu.  yd. 

Earth  and  sand  on  street  ..$0.25 

Per 

Track  Foundatlor  cu.  yd. 

E:arth  filling $0.21 

Gravel    1.80 

Crushed  stone   1 .95 

Concrete 4.50 

Per 

Cushion:  cu.  yd. 
Sand  $1.50 
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„.  Each. 

Ties:  ,  „,  JO  7S 

White  oak  6:'x8"x7'  0 »]'-'| 

AVhite   oak    5"xll"x9  xlO  ^ix 

White    oak    6"xl0"x6' 8 J-" 

Cedar    and    pine    6  x|  x^' 0  ,; ^'^J 

Cedar    and    pine    G"xS-'x6'10    »■<"' 

Angle  iron   %"x2^A"x6' 0   J-^| 

Channel  iron  '"xi'O r.., 

Bar  iron   i^"xiyz"x6   0   J-J- 

Tie  clips  Per'^ 

.„  lin.  ft. 

Soft  .lie    Per  ton. 

..R.a"-  $31.75 

..T„   '.'.'..'.'.'.'.'.'.'.'.'. 33.75 

Girder  '^dove *Ml 

Plain  girder  ^^^^ 

^'^'t%^  'P'"''    Perkeg" 

Bolts  and  nuts Parh 

Tie  Rods:  tnoi 

%"x5'  2"  round ♦"■" 

%"xlM!"  flat .'" 

T    nt^-  ^^''  ^^"'' 

4  hile'strap  plates ^'^ilv, 

4  splice  plates  20" I^^ 

i  hole  splice  plates  20   i*7» 

4  hole  splice  plates  20' »' 

4  hole  splice  plates  20   «  ■« 

4  hole  splice  plates  24" a^ /S 

4  hole  splice  plates  27   ■fjt- 

4  hole  splice  plates  44    i.-f* 

6  hole  splice  plates  2.5   i-"' 

6  hole  splice  plates  2(j" Jo 

10  hole  splice  plates  3(i   »» 

10  hole  splice  plates  :16   »"' 

6  hole  splice  plates  36   ■=« 

12   hole  splice  plates  32    ,ii„ 

4    hole  continuous    plates ?,2/? 

4   hole  continuous    plates l.^b^ 

4   hole   continuous   plates  24   l.il  3/lu 

4   hole   continuous   plates   20" ^■ii"" 

4    hole  continuous  plates  20" ■'•?5,, 

4    hole   continuous   plates   20" ■'■''-J? 

4    hole  continuous  plates   26" 'iHi* 

6   hole  continuous  plates   26" 2.53% 

8   hole  continuous  plates  30" 4.65 

8   hole   continuous   plates  23" 4.08 

American  rail  joint 2.50 

Cast  weld  joint,  each ^•''",, 

Rail  straps 51% 

Per 
Retaining  Wall:  cu.  yd. 

Concrete   $6.50 

The  unit  prices  used   for   the   special  track 

work  are  as  follows : 

Cost 

Nine-inch—  '"P'^^®^ 

Plain  layout  (switch,  mate  and  frog) $390.90 

Hard    center    layout    (switch,    mate    and 

frog)    467.70 

Hard  center  diamond  switch  ends ^^^-^^ 

Plain  street  crossing -|,  ,2 

Hard  center   street    crossing 333.J0 

Plain   frog   ,?5,, 

Hard  center  frog 5  „? 

2-point  hard  center  frog 246.06 

3-point   hard  center  frog 307.70 

Hard  center  mate 166.65 

Plain    tongue    switch 160.50 

Hard  center  tongue  switch 185.85 

Curved  or  guard  rail   (per  lin.  ft.) 2.18 

Switch  lock  boxes 32.00 

Switch    spring   boxes 8.96 

Seven-inch — 
Plain   layout   (switch,  mate  and   frog) ...  .$358,90 
Hard    center    layout    (switch,     mate    and 

frog)    435.70 

Plain  diamond  switch  ends 410.25 

Hard  center  diamond  switch  ends 551.05 

Plain  stri-ct  crossings 224.50  ■ 

Hard  center  street  crossings 314.10 

Plain  frog 86.01 

Hard  center  frog 11.55 

2-point   hard  center  frog 224.30 

3-point  hard  center  frog 281.90 

Plain   mate    130.81 

Hard    center    mate 156.41 

Plain  tongue  switch 147.45 

Hard  center  tongue  switch 173.05 

Curved  or  guard  rail  (per  lin.  ft.) 2.02 

Six-inch — 

Plain  layout  (switch,  mate  and  frog) $320.50 

Hard     center    layout     (switch,    mate    and 

frog)   403.70 

Hard    center   street   crossing 307.70 

Plain   frog    77,05 

Hard  center  frogs 102.65 

2-point  plain   frog 153.85 

3-point  hard  center  frog 262.70 

2-point  hard  center  frog 205.10 

Plain  mate 115.45 

Hard  center  mate 141.05 

Plain   t'lngue  switch 128.25 

Hard    curved    switch 160.25 

Curved  or  guard  rail   (per  lin.  ft.) 1.83 

100-lb.   "T"  Rail- 
Combined     steam     and     electric     railway 

crcssing  $449.00 

SO-lb.  'T"  Rail- 
Combined     steam     and      electric     railway 

crossing,  straight  $410.60 

Combined     steam     and     electric     railway 

crossing,  curved  442.60 

70-lb.    "T"   Rail- 
Plain   frog    $  57.85 

Plain  split  switch 61.69 

Curved  or  guard  rail   (per  lin.   ft.) 1.61 

60-lb.    ''T"   Rail- 
Plain   layout   (switch,   mate  and   frog) $237.30 

Plain  street  crossing 173.30 

Plain  frog  46.33 

2-point  frog  102.65 


Plain  switch  ■,;---A'; i'tk 

Curved  or  guard  rail  (per  Im.  ft.) i''^ 

414-inch,    56-lb.    "T"   Rail— 
Combined     steam     and     electric     railway 

crossing,  curved   *  i?77 

Plain  frog   J^'' 

Split  switch  ••; ■*,  jr 

Curved  or  guard  rail  (per  lin.  ft.) i.i'' 

4-in.,   50-lb.   "T"   Rail—  ,,0,  ,c 

Plain   layout   (switch,  mate  and  frog). ..  .$182.-6 

2-point  plain  frog riot 

Plain  mate  °^-"° 

Plain  switch  • ' '-"g 

Curved  or  guard  rail  (per  lin.  ft.) 1.4<i 

3?4-in.,  45-lb.  "T''  Rail—  ,,0,  ,c 

Plain  layout   (switch,   mate  and   frog) $182. ^b 

Curved  or  guard  rail   (per  lin.  ft.) 1.42 

The  following  are  estimates  of  a  few  typical 
sections  of  track,  per  mile  of  single  track: 

414-in.,    60-lb.    "T"    Rail    on    Cedar    Ties,    Dirt 
Construction: 

1,776  cu.  yds.  earth  excavation $    S  i'ci! 

822  cu.  yds.  earth  spread  over  street..      205.50 
954  cu.   yds.    earth   replaced   for   I'rack 
foundation    and    filling   between 

^j^g      209.00 

729  (6"xS"x7')  white  oak  ties  laid  15  to 

rail    546.75 

1,911  (6"xS"x8')  cedar  ties,  15  to  rail 1,242.15 

94,286  tons  4%"  60-lb.   "T"   rail   in  30-ft.  „  ,„„  ,^ 

lengths    3,182.15 

3114  kegs  9/16"x5%"  standard  railroad 

spikes    125.00 

255  pairs     20"      4-hole     spliced     joint 

plates,  18  lbs.  per  pair 87.56 

97  pairs   20"    4-hole   continuous    joint 

plates   138.23 

578  kegs  %"x3W  joint  bolts  with  nuts        27.91 
1  mile  track  laying 1,375.00 

Total 57,761.72 

Contingencies   776.17 

Cost  per  mile $8,537.89 

6-in.,    72-lb.    Plain   Girder   Rail   on   White   Oak 
Ties,   6-in.    Concrete   Construction: 
977  cu    yds.  earth  and  sand  excava- 
tion     $      341.96 

977  cu.  yds.  earth  and  sand  removed 

from  street  781.60 

818  cu.  yds.  broken  concrete  removed 

from  street 818.08 

818  cu     yds.    6"    concrete    for    track 

foiindation     3,681.00 

38  cu.  yds.  sand  cushion  for  tamp- 
ing,   lining  and  surfacing  ties  57.00 
2,640  (6"xS"x7')    white  oak    ties,    15    to 

rail    1,980.00 

113,143  tons  6"  72-lb.  "T"  rails  in  30-ft. 
lengths,    joints   laid    even   and 

suspended    between    ties 4,525.72 

31%  kegs    9/16"x5y2"    standard    rail- 
road spikes    125.00 

352  pairs    28"    6-hole      splice      joint 

plates,  56  lbs.  per  pair 376.64 

11%  kegs    y8"x3i4"    joint    bolts    with 

nuts 54.63 

1  mile  of  track  laying 1,400.00 

Total    $14,141.62 

Contingencies    1,414.16 

Cost  per  mile' $15,555.78 

6-in.,    77-lb.    Girder    Grooved    Rail    on    White 
Oak  Ties,  6-in.  Concrete  Construction:' 
1,304  cu.    yds.    earth   and   sand    excava- 
tion     $    456.40 

1,304  cu.  yds.  earth  removed  from  street    1,043.20 
1,104  cu.    vds.    6"    concrete      for      track 

foundation    4,968.00 

28  cu.    yds.    sand   cushion    for    tamp- 
ing,  lining  and  surfacing 42.00 

528  (6"xl0"x6'  S")  white  oak  ties,  3  to 

rail    623.04 

1,408  (6"xS"x7')    white    oak    ties,    8    to 

rail    1.056.00 

121  tons   6"  77-lb.    girder  grooved  rail 
in  30-fi'.  lengths,  joints  laid  even 
and  suspended  between  ties....     4.840.00 
23  kegs    9/16"x5V4"   standard   railroad 

spikes    92.00 

1,232  %"x5'  2"  round  tie  rods,  6  to  rail, 

four    %"   nuts   per  rod 308.00 

1  mile   of  track   laying l,40n.00 

352  cast   welded   joints 1,056.00 

Total    $15,884.64 

Contingencies    1,588.46 

Cost    per    mile $17,473.10 

7-in.    85-lb.    Girder    Grooved    Kails    on    White 

Oak  Ties,   6-in.   Concrete   Construction: 
1,222  cu.   yds.   earth  and   sand  excava- 
tion     $      427.70 

1.222  cu.    yds.    earth     removed      from 

street    977.60 

978  cu.    yds.    6"    concrete    for    track 

foundation    4.401.00 

41  cu.   yds.   sand   cushion  for   tamp- 
ing,  lining  and  surfacing  ties  61.50 
2,816  (6"x8"x7')    white   oak   ties,    16   to 

rail     2,112,00 

133,571    tons    7"    85-lb.    girder    grooved 
.     rail  in  30-ft.  lengths,  joints  laid 

broken  and  supported  on  ties...     5.342.84 
33  1/3  kegs  9/16"x5i4"  standard  railroad 

spikes   133.33 

352  cast   welded   joints 1.056.00 

7114  ^i"xn'2"   tie  rods,   four   %"   nuts 

per  rod   176.00 

1   mile  of  track  laying 1,400.00 

Total    $16,087,97 

Contingencies    1,608.79 

Cost   per    mile $17,696.76 

7-in.,    85-lb.    Girder    Grooved    Rail    on    'Wliite 


Oak    and    Cedar    Ties.    6-in.    Crushed    Stone 
Construction: 
1.338  cu.    vds.    eari'h   and    sand    exca- 
vation      $      468.30 

1,338  cu.     vds.     earth    removed    from 

street    1,070.40 

1.070  cu.     yds.    6"    crushed    stone    for 

track    foundation    2,086.50 

8S0  (6"x8"x8')    cedar    ties    laid    5    to 

rail     572.00 

S80  (6"x8"x7')    white   oak    ties,    5    to 

rail     660.00 

133,571  tons  7"  85-lb.  girder  grooved  rail 
in  30-ft.  lengths,  joints  laid 
broken  and  suspended  be- 
tween   ties    5.342.84 

20%  kegs    9/16"x5M;"    standard    rail- 
road   spikes     83.50 

352  pairs    36"    10-hoIe      splice      joint 

plates,  54y2  lbs.  per  pair 330.88- 

25%  kegs    l"x3y."    joint    bolts    with 

nuts     118.75 

1  mile  of  track  laying 1. 400.00 

Total     $12,133.17 

Contingencies    1,213.31 

'cost  per  mile' $13,346.48- 

7-in.,     S5-lb.     Girder    Grooved    Rail    on    Angle 

Iron  Ties,  6-in.  Concrete  Construction: 
318  cu.   vds.   earth  and  sand  excava- 
tion     $      111.30 

318  cu.    yds.    earth      removed      from 

street    254.40 

212  cu.    yds.    6"   concrete    for   track 

foundation     954.00 

1,232  (%"x2i,4"x6')    angle    Iron    ties,    7 

to  rail   1,349.04 

133.571  tons  7"  85-lb.  girder  grooved  rail 
in  30-ft.  lengths,  joints  laid 
broken  and  suspended  be- 
tween  ties    5,342.84 

2,464  pairs  cast  iron   tile  clips,  2  pair 
per  tie  with  two  %"x2i4"  bolts 

per  pair    550.09 

352  pairs    36"    10-hole     splice      joint 

plates,    54^    lbs.    per   pair 330.88 

25%  kegs     l"x3%"    joint    bolts    with 

nuts     129.34 

1  mile  of  track  laying 1,400.00 

Total    $10,421.80 

Contingencies    1.042.18 

Cost  per  mile $11,464.07 

7-in.   S5-lb.  Girder  Grooved  Rail  Without  Ties, 
12xl4-in.    Concrete  Beam   Construction: 
489  cu.  yds.  earth  and  sand  excava- 
tion     $      171.15 

489    cu.    vds.    earth    removed    from 

street    391.20 

457  cu.  yds.  concrete  for  track  foun- 
dation          2,056.50 

133.571  tons  7"  S5-lb.  girder  grooved 
rail    in    30-ft'.    lengths,    joints 

laid  broken  without  ties 5. 342. 84 

352  pairs     36"     10-hole    splice     joint 

plates.  54y,  lbs.  per  pair 330. SS 

2514  kegs    l"x4%"    joint     bolts    with 

nuts     119.34 

528  (%"-s.lW)  flat  tie  rods,  3  to  rail, 

four  %"  nuts  per  rod 352.44 

1  mile  of  track  laying 1,400.00 

Total     $10,164.35 

Contingencies    1,016.44 

Cost  per  mile $11,180.79 

S-in..    95-lb.,    Girder    Grooved   Rail    on    Pressed 
Steel    Channel   Ties,    Concrete    Construction: 
301  cu.  yds.  eartlT  and  sand  excava- 
tion     $      105.35 

301  cu.    yds.     earth    removed    from 

street    240.SO 

160  cu.    yds     6"   concrete    for    track 

foundation    720. OO 

1.232  (7"x7')      pressed     steel     channel 
ties,    bracket    fastening.    7    to 

rail     3,113.SS 

149.286  tons  8"  95-lb.  girder  grooved 
rail  in  30-ft'.  lengths,  joints 
laid  even  and  suspended  be- 
tween   ties 5.971.44 

352  pairs      22"      8-hole      continuous 

plates    971.52 

23  kegs    l"x4%"    joint    bolts    with 

nuts     109.25 

1  mile  of  track  laying 1. 400.00 

Total     $12,632.24 

Contingencies    1,263.22: 

Cost  per  mile $13,895.46 

9-in..  !18-Ib..  Girder  Grooved  Rail  on  Oak  Ties. 

8-in.   Cruslied  Stone  Construction: 
1,761  cu.  vds.  earth  and  sand  excava- 
tion     $      616.35 

82  cu.   yds.  earth  excavation  for  1" 

drain    tile 28.70 

1.843  cu.     yds.     earili    removed    from 

street    1,474.40 

5,280  lin.  ft.  4"  drain  tile 237.60 

68  cu.  vds.  crushed  stone  for  cover- 
ing 4"  tile 132.60 

1.092  cu.    yds.    8"    crushes    stone    for 

track    foundation 2,129.40 

301  cu.  yds.  concrete  for  track  foun- 
dation       1.354.50 

1.760  (6"xl0"x6'x8")  white  oak  ties,  20 

to   rail    2,076.80 

154  tons  9"  98-lb.  girder  grooved 
rail  in  60-ft.  lengths,  joints 
laid  broken  and  suspended  be- 
tween   ties 6.160.00 

20'%  kegs  9/16"x5'!4"  standard  rail- 
road   spikes 83.50 

352  %"x5'  2"  lie  rods.  4  to  rail,  four 

%"  nuts  per  rod 88.00 
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1  mile  of  track  laying. . . 
176  cast   welded  joints 


1,400.00 

528.00 

Total     $16,309.85 

Contingencies    1,630.98 


Cost    per    mile $17,940.83 

9-in..   98-lb.,   Girder  Grooved   Rail  on   Pressed 
Steel   Channel   Ties.   Concrete  Construction: 
345  cu.  yds.  earth  and  sand  excava- 
tion     $      120.75 

345  cu.     yds.     earth     removed    from 

street    276.00 

223  cu.  yds.  concrete  for  track  foun- 
dation       1,003.50 

1,232  (7"x7')     pressed     steel     channel 

ties.  7  to  rail 3,113.88 

154  tons  9"  9S-lb.  girder  grooved 
rail  in  30-ft.  lengths,  joints 
laid  even  and  suspended  be- 
tween   ties 6,160.00 

352  pairs     32"     12-hole     splice    joint 

plates,  681/2  lbs.  per  pair 461.12 

30V4  kegs    l"x3^2"    joint    bolts    with 

nuts   143.69 

1  mile  of  track  laying 1,400.00 

Total     $12,678.94 

Contingencies   1.267.89 

Cost'  per  mile $13,946.83 

9-in.,  9S-lb.,  Girder  Grooved  Rail  on  Oak  Ties, 

6-ln.    Concrete   Construction: 
1,401  cu.  yds.  earth  and  sand  excava- 
tion     $      490.35 

1,401  cu.     yds.     earth     removed    from 

street    1,120.80 

1,119  cu.    yds.    6"    coni;rete    Tor    track 

foundation    5,035.50 

30  cu.  yds.  sand  cushion  for  tamp- 
ing,  lining  and  surfacing  ties  45.00 
1,936  (6"xl0'x6'  8")  white  oak  ties.  11 

to    rail 2,284.48 

154  tons  9"  98-lb.  girder  grooved 
rail  in  30-ft.  lengths,  joints 
laid  even  and  suspended  be- 
tween   lies 6,160  00 

22%  kegs    9/16"x5i/2"    standard    rail- 
road   spikes 91.50 

352  pairs  22"  S-hole  continuous  joint 

plates   1,436.16 

23  kegs    l"x4%"    joint    bolts    with 

nuts     109.25 

l,0o6  %"x5'  2"    round    tie    rods,    6    to 

rail,  four  %"  nuts  per  rod 264.00 

1  mile  of  track  laying 1,400.00 


Total     $18,437.04 

Contingencies   1,843.70 


Cost  per  mile $20,280.74 

The   following   is   a   summary  of   reproduc- 
tion new  of  the  track : 

1.  Straight    track    (156.72    miles) $2,534,565 

2.  Track    in    car    stations      and      yards 

(12.93    miles)     116,686 

3.  Special  and  curved  track  (13.7  mi.)..      708,894 


Total    track    $3,360,145 

4.  Interlocking    31,442 

5.  Catehbasins    (1.395)    22.725 

6.  Manholes    (568)     16,482 

7.  Water   hydrants    (8)    590 

8.  Machinery,   tools,    track,   stock,   etc..  130.566 
i).  Division    foremen's    outfit 39,386 


Total    track,    etc $3,601,336 

Item  3  includes  curved  track  and  guard  rails 
(for  which  there  were  94,00(3  lin.  ft.  or  17.8 
miles  of  rail),  frogs,  switches,  crossings,  and 
the  necessary  excavation,  concrete  and  broken 
stone  foundations.  The  unit  prices  used  for 
curved  track  (previously  given)  appear  to 
cover  the  cost  of  ties,  track  fastenings,  etc. 
While,  as  previously  stated,  the  "Special  Y's, 
turnouts,  etc.,"  occupied  2.922  miles  of  track, 
there  is  no  (lefinite  statement  as  to  the  total 
mileage  of  curved  and  special  track;  but,  if 
we  subtract  the  1.56.72  miles  of  straight  track 
and  the  12.93  miles  of  track  in  car  stations 
and  yards  from  the  183.34  miles  of  all  track, 
we  have  13.7  miles,  which  is  probably  the  en- 
tire mileage  of  curved  and  special  track. 

Dividing  each  of  the  above  9  items  by 
183.34,  we  have  the  following  cost  per  mile 
of   track: 

Per  Mile. 

1.  Straight    track,    0.855    mile $13,823 

2.  Track  in  car  stas.  and  yds..  0.070  mile.        636 

3.  Special   and    curved.    0.075   mile 3.866 


Total    track    $18,325 

4.  Interlocking    171 

■">.  (Catehbasins     124 

6.  Manholes     90 

7.  Water    hydrants    3 

8.  Tools,    stock,    etc 712 

9.  Division    foremen's   outfits 215 


Total    $19,640 

It  will  be  noticed  that  the  straight  track  cost 
$1(5.170  per  mile  of  straight  track,  and  that 
the  special  track  cost  $.51,7-50  per  mile  of  spe- 
cial track.  The  amount  of  track  stock,  etc. 
(Item  8),  is  obviously  more  than  normal. 

The  present  value  of  track,  etc..  is  $2,.599,- 
"222,  or  72.2  per  cent  of  the  cost  of  reproduc- 
tion   new    ($3,601,336).      It   is    stated   by   Mr. 


Barcroft  that  no  very  accurate  determination 
ot  the  condition  of  the  ties  was  possible  and 
that  no  rail  renewal  records  had  been  kept  by 
the  railway  company.  By  consultation  with 
the  companies'  trackmen  an  approximation  to 
the  condition  of  invisible  parts  of  th^  track 
was  arrived  at. 

"The  company  requested  that  $12,000  be 
added  for  rail  inspection  at  the  mills.  No  in- 
spection of  rails  has  ever  been  made,  although 
contemplated  in  the  future,  and  consequently 
the   Item   has   not  been   included," 

Most  of  the  rails  had  been  laid  14  years 
prior  to  the  appraisal,  "and  are  generally  in 
a  run   down  condition." 

7.  Rolling  Slock.  There  are  1,000  passen- 
ger cars,  of  which  -250  are  open  cars  and  the 
rest  closed.  The  average  cost  of  reproduction 
new  is : 

Car  body  and  truck $2  278 

Electrical    equipment    '.'.'.'.'.'.  1.187 

Total    $3,463 

We  shall  give  the  costs  of  several  typical 
cars  in  detail,  which  are  based  upon  the  fol- 
lowing   unit    prices.      Closed    double   end   car 

bodies   for  single  trucks : 

F.  O.  B. 

Factory 

16  ft.   length  of  body $1,100 

18   ft.  length  of  body 1200 

20  ft.   length  of  body 1,300 

21  ft.  length  of  body 1350 

22  ft.   length  ot  body 1,400 

23  ft.  length  of  body 1,450 

24  ft.   length  of  body 1,500 

25  ft.   length   of  body 1,550 

To  these  prices  of  car  bodies  $30  to  $32  is 
added    for    freight   to    Detroit.       The     above 
prices    include    the    following    and    all    other 
minor  items  installed: 
Monitor  Boof  Sanders 

Hood  Signs 

Platform  Switch  Iron 

Steps  Curtains 

Hangers  Ceiling 

Glass  Trimming 

Gongs  Headlight 

Bells  Hand    Bells 

Straps  Finishing 

Cords  and  hangers 
Lighting  equipment 
Register  fixtures 
Closed  cars   (body  only)   double   truck— 

F.  O.  B. 
Factory 

28'  Closed   single   end $1,910 

29'  Closed   single    end 2,085 

Open  cars  (body  only)  single  truck,  double  end, 
reversible. 

F.  O.  B. 
Factory 
10  bench.  4  stationary  against  bulkheads.. $1,000 
i)   bench.    2  stationary  against   bulkheads. 

all    inside    1,000 

10  bench,   2  stationary  against  bulkheads, 

all    inside     1,100 

11  bench,  3  stationary  against  bulkheads, 

8   inside    1,150 

Open  car  (body  only),  double  truck,  single  end. 
14   bench,   4   stationary  against  bulkheads, 

10  reversible,   F.  O.   B.   Factory $1,450 

14  bench,   4   stationary  against   bulkheads, 

10  reversible,  F.  O.  B.  Detroit 1,490 

The  above  prices  include  the  following  and  all 
other  minor  items  installed: 
Switch  iron 
Bells 

Veneer  ceiling 
Chipped  glass,   D.    S.   A. 
Push    buttons 

Drop  guard  on  grab  handles  each  side 
Bulkhead   with   sashes   at  each   end 
Folding   running   board   on   each   side 
Incandescent  headlights 
Open    platforms    with    dashers 
Chain   guard   on   each   side 
Lighting  equipment 
Printed  duck  curtains  to  floor 
Cherry  and  ash  seats  with  slat  or  spindle  backs 
Gongs 
Ash   finish 
Bronze  trimmings 
Vestibule  signs 
Bulkhead  seats 
Additional   equipment— 

Stove    ♦  ?2 

Hot   air   heater 

Electric  heater   

Truck,    Brill    21-E 

Truck,   Dupont,  7,000  lbs ....... 

Storage  air  brake  trucks,  complete. ..$180  to  20o 

Fenders.  Detroit   ■ ^y 

Fenders.    Eclipse    " 

Track  scrapers,   per  pair ••■•     i» 

Platform  gates  •, • ;■•-     *  ™   .° 

Installation   of  electrical   equipment 40 

Trollev    retrievers    H 

Push   buttons   and   bells.. .-. ■     "> 

Sterling   registers.    Nos.    1   and   15 iiov 

Sterling    registers,    No.    b •»' 

The  unit  prices  for  the  electrical  equipment, 
f.  o.  b.  Detroit,  are  as  follows: 
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Motors— 

Westinghouse  12-A    .......-■ 

Westinghou-—  ''-^    -""'    3S-B 


.$418 
.   562 


G:.  .    .,   ,  ,  -,  , 
Two   uricis,    per   sot... 
Three  grids,   j.er  set. 
Four  prids.  per  set... 

Five   grids,    per   set :  ,  ,. 

Two  grids,   per  set  Btrap 

Car  Fuses:  "    - 

D.    V.    R -   .  „ 

D.  u.  R..  group  14.....  ..■;:;■.■. •  }?2 

Lightning  Arresters:  

Average     ,    ,  -• 

Choke  Colls:  s  .  ... 

200  ampere   t  ..  .ki 

Car  Wiring:  ♦  •  "" 

1  set  cables— 

50  ft.   No.   1  cable 

lia   ft.   No.   6  cable 

200   ft.   No.   4  cable 

■  '-'0  ft.   of  2-ln.  cotton  hose 

Total     ji,  «fl 

1  set  cables-  **'  "* 

50  ft.   No,   1  cable 

245   ft.    No.   6  cable 

385   ft.    No.   4  cable 

100  ft.  of  2^4-ln.  cotton  hose 

1  set'^rb'lesi: »'*0» 

50  ft.  No.  1 
300  ft.  No.  6 
1S5  ft.  No.  4 
100  ft.  ot  2-ln.  cotton  hose 

1  set'^J'ables- «05.<)0 

50  ft.  No.  1 
900  ft.  No.  6 
120   ft.    ot   21^-ln.    cotton   hose 

1   set'^l^leii: ■ »12^»» 

50   ft.    No.    2 

4.50   ft.    No.    4 

325   ft.    No.    6 

150  ft.  of  3-ln.  cotton  hose 

Total    tiii  Ao 

Trolleys:  .      $1*100 

Harp,   wheel,  stand  and  pole 122.50 

The   following  are  costs     of     reproduction 
new  of  typical  cars. 

Group  A:  Jones  IC  ft.  closed  car  li...l\. 
26  ft.  over  all  (seating  capacity  21),  iurA< 
truck,  double  end,  single  door,  ♦chcrrv  lini.-ii, 
veneer  ceiling,  carpet  seats.  Dupont  truck. 
Car  body  ($l.inn  1, .....  535  (or  carpet  seats). .$1,095 
rlltings  .ai!.  ig: 

Double  end  .■    brake 205 

Drop  fend.'t go 

Track  scrapuis.  2  .ii  $15 ::i> 

Fare   registers    .. 

St.iv.-    In    I...X 2:. 

^-  lacks,    etc 37 

>>  ling.  Installing,  Including 

-.     152 

Total  car  body |i  .    , 

Trucks,   single,   Dupont 

Total  car  body  and   truck Ji  :. 

Motnr.^^.  2  steel  D  at  $485 

C.  2  at  $85 

.\  rs,    2    at  $12 

I '                     ■'.  Itches.  2  at  $7 11 

(JrM    r.  ~i-iances,    2 21 

(_*ar   fuse,    1 4 

Lightning   arrester,   1 S 

Choke   coll,   1 9 

Car   wiring  and   hose 105 

Trolley 23 

Total     $3,277 

Group  B:  Lewis  &  Fowl"'-  v"   "    -'•    H  car 

body    (seating   capacity   "J"  all. 

single   truck,   single   end.  rrv 

finish,  carpet  scats. 

Car  body    J 

Fittings  and  assemblin;; '•'•- 

Trucks,  storage  air  brake :  • ! 

Total   body  and   trnvks *!.:">.'. 

Electrical  equip,  (as  in  Group  1,  d'xluctlng 
I  controller,  1  ;iuto  and  1  overhead 
switch)     1,216 

Total  $3,181 
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Group  C:  Cincinnati  23  ft.  closed  car  body 
(seating  capacity  30),  34%  ft.  over  all,  single 
truck  single  end,  single  door,  oak  finish,  hot 
air  heater,  veneer  ceiling,  one  register  rod, 
cross-seats  with  stationary  backs  and  spring 
rattan  cushions,  side  aisle,  Dupont  trucks         . 

Car    body    ♦'^•"j 

Air   heater    ■ .\i 

Fittings  and  assembling *^^ 


350 

249 

470 

85 

12 

25 

25 

4 

3 

9 

105 

23 


Truck,    single  _ 

Total   body   and    trucks J2. 

Motors,  two  93-A  at  $735 1. 

Controller,    1    steel 

Auto,    1 

"Westinghouse   circuit   breaker,    i 

Grid    resistances,    3 

Car    fuse,    1 

Lightning    arrester,     1 

Choke    coil,    1 

Wiring    and    hose 

Trolley    ■ _ 

Grand    total    $4,010 

Group  D  ■     Cincinnati  29  ft,  closed  car  body 
(seating  capacity  40),  41   ft.  over  all,  double 
.  truck,  single  end,  double  door,  oak  finisli,  ven- 
eer ceiling,  spring  rattan  seats. 

Car  body    *'='^'^=' 

Fittings  and  assembling: 

Single  end  storage  air  brake is^ 

Drop   fender    =" 

Hot   air   heater    ^" 

Signs    Xi 

Hangers,    racks,    etc ^' 

Fare   register    ^^ 

Bear  end  snow  scraper .  jS 

One  track  scraper    ^^ 

Incandescent   headlight    ■;•••  ' 

Lamps,    resistance,    switch    bars,    crushing 
bars,     trolley    rope,     folder    boxes,     coal 

box,     etc lb 

Handling,  assembling,  installing,  mcl.  elec- 
trical   work   ($40)   and   material !'■> 

555 
550 


Total    fittings    and   assembling. 
Double   trucks.    Standard  0-50 


Total   body  and   trucks $3, 

Electrical  Equipment: 

Motors,   2  Westinghouse   (93-A-2),   at  $735. .$1, 

Controller,    one    K-12 

Auto.    1    ■, 

Circuit  breaker,  1  Westinghouse 

Grids,   2    

Lightning    arrester,    1 

Choke   coil,   1 

Wiring  and  hose  

Trolley    


230 

470 

110 

12 

25 

21 

3 

9 

94 

23 


Total «<.93'' 

Group  E:  Stephenson  10  bench  open  car 
(seating  capacity  50),  25  ft.  body,  32y2  ft. 
over  all,  single  truck,  single  end,  painted  in- 
terior, painted  slat  seats  with  spindle  backs, 
bronze  trimmings,  duck  curtains,  Dupont 
trucks. 

Car  body    $l.l,i.2 

Fittings  and  assembling: 

Fender   **" 

Fare  register  backs ' 

Signs,    hanger   and    racks o 

Handling,  assembling,  instaUing,  mcl.  elec- 
trical   work    ^"° 

Total    fittings    and    assembling :.$    153 

Trucks   .  ■ *^^ 

Total  body,   fittings  and  truck $1,635 

Electric  Equipment: 

Motors.  2  steel  D  at  $485 970 

Controller,   1  steel    75 

Auto,    1    1^ 

Overhead   switch,   1   ' 

Resistances,   2   strap    'il 

Car   fuse,    1 4 

Lightning    arrester.    1 ^ 

Choke  coil.  1   ^ 

Wiring   and    hose    94 

Trolley     ^ 

Grand  total  ?2,853 

Group  F:  Stephenson  14  bench  open  car 
(seating  capacity  70),  34  ft.  body,  42  ft.  over 
all,  double  truck,  single  end,  St.  Louis  No.  47 
and  Brill  27-F  truck,  4  Westinghouse  12-.\ 
motors. 

Car   body    W.490 

Fittings  and  assembling  373 

Trucks    558 

Total  body,   fittings  and  trucks $2,421 

Electrical    equipment    2.052 

Grand    total    $4,473 

Summarizing  the  cost  of  reproduction  new 
of  the   revenue  cars,   we  have: 
Car  bodies,  fittings  and  trucks: 

518   closed   single  truck  cars $1,095,603 

230  closed  double  truck  cars 745,705 

230   open    single    truck    cars 374,569 

20   open   double   truck   cars 48,420 

3  miscel.   revenue  cars 14,046 

1,001  car  bodies,  etc $2,278,343 

Electrical  equipment  for   same 1,186,427 

Grand   total.   1,001   cars  complete $3,464,770 

The  average  cost  of  reproduction  new  of 
each   revenue  car  is  as  follows : 


Car  body,  fittings  and  truck $2.27S 

Electrical  Equipment: 

Motors    •''7 

Controllers *>J 

Automatoneer     ° 

Overhead    switches    4 

Resistance  grids   ^^ 

Circuit   breakers    11 

Car     fuse     boxes 3 

Lightning  arrester   ^ 

Choke   coil    ^ 

Car  wiring  jy 

Trolley    stand    ^ 

Total  electrical  equipment *^4?7 

Grand  total    ..$3,465 

The  depreciated   or  present  value  of  these 

revenue   cars    is : 

Car   bodies,    fittings   and   trucks:  ^ 

518  closed  single  truck  cars $    i65,768 

230  closed  double  truck  cars fiJioAi 

230    open    single    truck    oars 188,800 

20   open  double   truck   cars ih.ii 

3   miscel.   revenue   cars 13.456 

1,001   car   bodies,    etc *^'oao'?5? 

Electric    equipment 998,747 

Grand    total     $2,672,076 

It  will  be  noted  that  this  depreciated  value 
is  77.1  per  cent  of  the  cost  of  reproduction 
new.  An  idea  of  the  age  of  the  cars  may  be 
gained  from  the  following  tabulation ; 

Closed   single  truck   cars   (518): 

Tear  Pur- 
chased. 

99  in 1895 

339  prior    to    l»00 

12  in 1S05 

68  in 1906 

518 

Closed   double   truck  cars   (230): 

60   in ISOS 

46     n     1904 

49     n  1905 

50  in!  :::.: 1907 

25   in 1908 

230 

Open  single  truck  cars  (230): 

^30    prior    to 1900 

There  are  104  non-revenue  work  or  service 
cars    and    2    non-revenue    special   cars    whose 
cost  of  reproduction  new  is  as   follows: 
Car  bodies,  fittings  and  trucks: 
104  work  cars   $  97,692 

2  special  cars   3,703 

Total   car  bodies,   etc $101,395 

Electrical    equipment    95,808 

Total $197,203 

The  depreciated  value  is : 

Car  bodies,   fittings  and   trucks $100,670 

Electrical    equipment    74,532 

Total     $175,202 

This  is  88.8  per  cent  of  the  cost  of  repro- 
duction new. 

The    work    car    equipment    comprised    the 

following : 

Cost 
of  each. 
22    snow    plows    $2,300  to  $5,550 

1  sprinkler    (3,700    gal.)    2,733 

2  wreckers    2.92d 

3  derrick   cars    3.028 

3   air   compressor  cars 2,000  to    3,224 

8  locomotives,    electric    2,000  to    2.300 

1  concrete  breaker  (pile  driver)..  2,091 

2  concrete     mixer    cars 3,755  to  7,696 

12  ballast    dump   cars    900 

26  flat    cars.    elec.    ry 450  to  700 

16  flat    cars,    steam    ry 700  to  800 

2  dry    sand    cars 800  to    2,770 

1  rail  grinder  car 3,470 

5  miscel.  cars 


104   total. 

The  grand  total  cost  of  reproduction  of  the 
1,001  revenue  cars  and  the  104  work  cars  and 
2  specials  is  $3,676,098;  and  the  depreciated 
value  is  $2,861,403. 

8,     Shops. — The  valuation  of  the  shop  build- 
ings has  already  been  given  under  Buildings. 
There  are  two  car  shops  whose  cost  of  repro- 
duction is  as  follows : 
Monroe  Shops: 

Miichinery   and   tools .$93,464 

Patterns     4,737 

Furniture   and   fixtures 11.586 


the  amount  of  stock  on  hand  appears  to  be 
excessive.  A  considerable  part  of  the  stock 
is  scrap  and  second-hand   material. 

About  $34,000  worth  of  patterns  were  not 
included  in  the  appraisal.  The  report  says : 
"Patterns  are  not  an  asset,  as  their  cost  is 
lost  in  the  articles  to  which  they  are  necessary 
as  a  matter  of  manufacturing.  To  have  given 
the  company  the  so-called  cost  of  making  pat- 
terns would  have  made  it  necessary  to  have 
eliminated  the  cost  from  the  manufactured  ar- 
ticles." 

In   the    shops   and    at   the   various    car   sta- 
tions there   are   14   air  compressors  having  a 
total   cost  of  reproduction  of  $18,.).52.     There 
are  5  air  charging  plants  having  a  total  cost 
of  reproduction  of  $2,931.    The  following  is  a 
fairly  typical  cost  of  reproduction  of  one  of 
the  air  compressor  outfits : 
1  (9"x4%"xl4")   Hall   Steam  Pump  Com- 
pany's   2-stage    water    jacketed    air 
•       compressor,  capacity  125  cu.  ft.  free 
air  at  125  r.  p.  m..  operated  with  si- 
lent   chain,    not   including   Rochester 
autom.atic    oil   pump.      This    includes 
50     hp.      Westinghouse     motor     and 

starter,    automatic    $2,000.00 

1  (9"x4i<>"xl4")  Hall  Steam  Pump  Com- 
pany's 2-stage  water  Jacketed  air 
compressor,  capacity  125  cu.  ft.  free 
air  at  125  r.  p.  m..  operated  with 
belt    1,050.00 

1  75   hp.,  type  75,  series  wound.  Walker 

motor    500.00 

2  Steel  D  controllers  for  hand  starting. 

at   $75    150.00 

3  (3'  diameter  x  15'x7/16")  steel  air  stor- 

age   tanlcs,    lap   jointed   and    double 

riveted,    at    $190 570.00 

2  Air  gages,   at  $3.90 7.80 

1  Rochester  automatic   oil   pump,    lubri- 

cators,  tubing,  etc 141.82 

Pipe,   valves  and  fittings 118.31 

Hose,  shafting  and  charging  boxes 152.39 

Belting    and    pulleys H^nt 

Lumber     33.79 

Foundations    84.00 

Chain   falls  and   track Jii^ 

Electric  switch  board   and  wiring 250.79 

Tools    50.00 

Furniture   and   fixtures    _S7.°? 

Labor     773.60 

Total    $6,135.87 

The  cost  of  a  typical  air  charging  plant  is  as 
follows : 

2  air  tanks  at  $190 ^^^?'52 

1    fiir  ""S'^'G    ...,,.,.....••■••■-■•--••■••■•••        o.'iv 

Valves',   pipe' and   fittings 46.90 

Hose  and  fittings    30.65 

Charging    boxes    i,c?a 

Labor    _._ 

Total     $612.15 

The  cost  of  reproduction  of  car  inspectors' 
stock  and  otitfits  at  the  11  car  stations  is: 
^PqoIs    $  6,168.88 

Knrnitlire         2,829.65 

Stock         . ....!.. 39.826.24 

Total     »48,824.77 

Summarizing,  the   following  is  the  cost  of 

reproduction    and    present    value: 

Cost  Present 

Reprod.  Value. 

Monroe    Shops    $231,475  $174,074 

Harper    Shops 29,185  24,578 

Air   compressors,    etc 81,483  n.^m 

Inspectors'    outfits    48.425  38.769 

Totals    $390,968     $308,719 

9.  Tools,  Materials,  Supplies,  Furniture. 
Etc. The  cost  of  reproduction  new  is  ap- 
praised as  follows:  ,»,.. 

Emergency  station  outfit   *  ^nvM 

Car  station  furniture  iV'i,? 

Office    furniture,    etc Li.m 

Total    $121,017 

Stock   for   shop   llVlt\ 

Stock  for  track  dept '*,,'•,," 

Stationary    


Total     , $109,787 

Stock     121.688 


Total    Monroe    S'hops $231,475 

Harper   Shops: 

Machinery  and  tools $24,591 

Furniture   and   fixtures 405 


Total     $24,996 

Stock    4.189 


Total  Harper  Shops   $  29,185 

Grand  total  both  shops $260,660 

It   should    be    noted   that    nearly   half    this 
amount  is  not  shop  machinery,  but  stock,  and 


34,478 

Grand    total    ^..$751,016 

The  present  value  is  estimated  at  $7'28.1-58. 

The  items  of  stock  and  stationary  were  in- 
serted as  given  by  the  railway  company,  and 
the  report  states  that  the  items  were  not 
checked  bv  the  appraisers  as  it  was  impossi- 
ble at  the'  time  to  distinguish  what  part  of 
the  stock  was  needed  for  the  city  lines  and 
what  for  the  interurban  lines.  The  sub- 
conunittee  on  appraisal  recommends  a  reduc- 
tion of  about  $600,000  in  this  item. 

In  the  fore  part  of  this  article  it  has  been 
shown  that  this  item  9,  "Tools,  materials,  sup- 
plies etc.,"  amount  to  $4,407  per  mile  of  track- 
way,' which  clearly  shows  that  it  includes  a 
great  amount  of  stock  not  needed  for  ordinary 
operation. 
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Tests  of  Full  Size  Timber  Stringers  at  the 
University  of  Illinois  Engineer- 
ing Laboratories.- 

The  timber  stringers  were  8  x  16  ins.  x  15 
ft.,  to  7  X  12  ins.  x  14  ft.  in  size.  The  woods 
included  longleaf  pine,  shortleaf  pine,  loblolly 
pine  and  Douglas  fir  and  112  sticks  we're  tested 
among  which  were  a  number  of  creosoted  pine 
stringers.  The  stringers  were  tested  as  beams 
with  load  applied  equally  at  the  one-third 
points  of  the  span  length.  Minor  test  pieces 
were  cut  from  the  stringers  and  their  flexural 
and  shearing  strengths  determined. 

Stringer   Tests. — The   number  and   sizes   of 


m  service  11  years  in  a  trestle  in  Nebraska 
and  the  timber  may  be  expected  to  represent 
the  degree  of  seasoning  and  of  seasoning 
checks  attained  by  such  wood  in  service 
Series  F  consisted  of  unused  partly  seasoned 
stringers  and  may  be  expected  to  represent 
such  timber  when  first  put  into  service 

The  stringers  were  tested  as  beams  having  a 
fP?"  of  j-t'-^  ft.  for  series  E  and  F  and  of 
13%  ft.  for  the  other  series.  Load  was  ap- 
plied at  the  one-third  points  progressively  to 
failure  the  head  of  the  testing  machine  being 
run  down  at  a  speed  of  0.17  in.  per  minute. 

The  average  results  of  the  beam  tests  are 
given  in  Table  IL*  The  elastic  limit  was 
determined  from  deflection  diagrams  by  find- 


Series 

C 
C 
C 
C 
C 
C 
A 

A 
A 
B 
B 
D 
T> 
D 
D 
E 
F 


Wood 

Shortleaf   pine 
Sliortleaf  pine 
Shortleaf  pine 
Loblolly    pine 
Loblolly    pine 
Loblolly    pine 
Longleaf    pine 
Longleaf  pine 
Longleaf  pine 
Longleaf    pine 
Longleaf   pine 
Loblolly    pine 
Loblolly    pine 
Loblolly  pine 
Loblolly    pine 
Old   Douglas   fir 
New  Douglas   fir 


TABLE  L— CLASSIFICATION  OP  TIMBER  STRINGERS. 

Nominal  Size 
in.  X  in.  X  ft. 
7  x  16  X  14 
7x16x14 
7x16x14 
7  X  16x14 
7  X  16  X  14 
7  X  16  X  14 
7xl6x  14 
7  X  14  X  14 
7  X  12x14 
7  X  16  X  14 
7x14x14 
7x16x14 
7  X  16x14 
7x14x14 
7  X  14  X  14 

7  X  16  X  15 

8  X  16  X  15 


No.  of 
Pieces 

4 

4 

4 

4 

4 

4 


6 

8 
6 
6 
6 
12 
16 


Condition 

U  ntreated 
Creosoted 
Creosoted 
Untreated 
Creosoted 
Creosoted 
Untreated 
Untreated 
Untreated 
Untreated 
Untreated 
Untreated 
C  reosoted 
Untreated 
Creosoted 
U  ntreated 
U  ntreated 


'Time  of  seasoning  at   treatmenC.     Creosoted   beams  of  Series  C  were  tested  about 
after  treatment;   those   of  Series  D  seven   months   after   treatment. 


Seasoning 
months 
12 
10* 
10* 
12 
10* 
10* 
18 
18 
12 

4 

4 

6 


11  years 
Partly 
seasoned 
two  months 


the  stringers  tested  with  other  data  are  given 
in  Table  I.  The  tests  of  series  C  v.-ere  made 
to  give  a  comparison  of  the  properties  of 
creosoted  and  untreated  timber  of  shortleaf 
and  loblolly  pine  under  the  conditions  of  treat- 
ment then  (1905-6)  used  by  the  Illinois  Central 
R.  R.  The  horizontal  shearing  stress  devel- 
oped in  the  many  beams  failing  by  horizontal 
shear  in  this  series  was  so  small  that  it  was 
decided  to  make  tests  on  beams  of  several 
depths  to  find  whether  a  smaller  depth  of 
beam  would  permit  the  full  value  of  the  mod- 
ulus of  rupture  of  the  wood  to  be  developed. 
At  the  same  time  the  effect  of  pronounced 
seasoning  checks  and  of  large  knots  was 
taken  up  and  also  a  further  comparison  of 
treated  and  untreated  loblally  pine.  These 
further  tests  comprise  Series  A.  B  and  D. 
Two  conditions  of  seasoning  were  included  in 
the  longleaf  pine  stringers;  a  period  of  18 
months  in  series  A  and  a  period  of  4  months 
in  series  B.    The  stringers  in  series  E  had  been 


•Extracted  from  Bulletin  Xo.  41.  "Tests  of 
Timber  Beams."  by  A.  N.  Talbot.  University  of 
Illinois  Engineering  Experiment  Station,  Ur- 
bana.  III. 


ing  the  point  at  which  the  deflection  increased 
markedly  more  rapidly  than  the  load.  The 
values  so  found  are  somewhat  smaller  than 
those  which  would  be  obtained  by  finding  the 
points  at  which  the  slope  of  the  curve  is  50 
per  cent  greater  than  the  general  slope  at 
lower  loads.  The  stress  in  outer  fibre  both  at 
the  elastic  limits  and  at  failure  was  calculated 
by  iising  the  usual  formula  M  =  1/G  f  b  (p.  The 
horizontal  shearing  stress  at  the  neutral  axis 

S   V 

was    calculated    by   the    formula    J/o  =  — — , 

2  bd 
vvhere  V  is  the  total  vertical  shear  at  the  sec- 
tion considered.  The  manner  of  failures  may 
be  classed  at  (1)  tension,  (2)  compression, 
(3)  horizontal  shear.  In  the  tension  failure 
the  beam  generally  failed  suddenly  by  tension 
in  the  lower  fibre,  the  crack  extending  into 
the  beam  some  distance.  In  a  few  cases  this 
tension  crack  was  nearly  vertical  but  there 
were  more  instances  of  cross-grain  tension 
and  a  few  of  splintering  tension.    Beams  fail- 


*A  complete  log  of  the  results  of  tests  and  of 
the  observed  phenomena  is  given  in  the  bulletin. 


ing  in  tension  were  much  affected  hy  the  pr^k 

ence  of   knots  and  cro^- 

portion  of   the  beam.      1 

pression  in  the  upper  fib:      ..   ;,,v 

slow     and    gradual    and    the    lo;i' 

curves    show    characteri-^'i-     (.••.•.■■ 

failures  were  generally  ii 

Seemingly  the  knots  and 

effect  on   the   compression   m 

tension  side.     The  failures  in 

were   very  sudden  and  generally    , 

was  given,  though  in  a  few  case>. 

horizontal  slip  was  shown  In   ■' 

and    in    many    cases    the    inci 

shown  on  the  deflection  curve; 

mum  load  was  probably  due  to  the  horizontal 
shearing  movement.  After  the  shear  failure 
and  before  the  head  of  the  testing  machine 
had  been  moved,  the  upper  portion  of  the 
beam  at  the  failed  end  projected  over  the 
lower  portion  M,  in.  or  more.  The  stick  con- 
tinued to  carry  load,  acting  as  two  beams  one 
on  top  of  the  other,  and  when  the  test  was 
carried  to  destruction  the  second  failure  was 
generally  by  tension  and  at  a  load  considerably 
under  that  causing  the  shear  failure.  The 
strength  of  the  beams  to  resist  horizontal 
shear  was  much  affected  by  seasoning  checks 
and  ring  shakes. 

.  Minor  Tests.— For  these  tests  pieces  were 
cut  from  the  stringers  after  full  size  tests  had 
been  made.  These  minor  test  pieces  included 
shear  test  pieces  and  small  test  beams.  The 
shear  test  pieces  were  about  8  to  10  ins.  wide 
and  12  ins.  long  and  the  full  thickness  of  the 
stringer.  Each  was  cut  so  as  not  to  contain 
knots,  but  it  did  include  seasoning  checks. 
Altogether  155  shear  pieces  were  tested.  The 
small  beams  were  3x3x10  ins.  and  were  tested 
on  a  span  of  36  ins.  The  average  results  of 
the  tests  are  given  in  Table  II.  In  pieces  from 
creosoted  sticks  the  failure  was  gradual  but  in 
the  untreated  shear  pieces  it  was  generally 
quite  sudden.  In  the  few  pieces  in  which  small 
knots  Wire  present  along  the  line  of  the  shear- 
ing surface,  greater  resistance  to  shear  was 
noted.  Generally  speaking,  failure  was  more 
frequently  along  seasoning  checks  or  else  the 
failure  line  coincided  with  such  checks  for 
some  distance.  In  the  small  beam  tests  the 
failures  were  generally  by  tension  or  com- 
pression at  loads  well  above  the  clastic  limit 
of  the  material. 

Miscellaneous  rc.r/.r.— Small  beam  and'shear 
block  tests  were  also  made  on  pieces  cut  from 
untested  stringers.  The  beams  were  4x4xJ-.' 
ins.,  tested  on  a  .36-in.  span  and  the  shear 
blocks  were  7x8x12  ins.  These  tests  wer.- 
divided  into  two  series,  M  and  N ;  in  series  M 
all  the  pieces  were  creosoted  and  in  series  N" 
alternate  pieces  were  creosoted.  Some  of  the 
results  of  these  series  of  tests  wi"  l.>-  r,  1,  rr^  ' 
to  later. 


TABLE  n.— SUMMARY  OF  RESULTS  OF  TESTS. 
(All  stresses  are  given  In  lbs.  per  sq.  In.) 

Series  C 


'  Series  A      Series  B          ShortlcafPine 

Longleaf    Longleaf  Un- 

Pine  Pine  treated 

Number    of    stringers    tested    20  14  4 

Percentage  of  horizontal  shear  failures  60  9.3  100 

Percentage  of  tension  and  compression  failures....  40  7  0 

Average   hori2X)ntal   sliearing  stress  at  failure 344  386  364 

Average   fiber   stress   at   elastic  limit 4336  4392  4343 

Average  fiber   stress   at   failure 5308  5470  4886 

Failing   by   horizontal    shear: 

Average    horizontal    shearing   stress   at    failure...  370  390  364 

Lowest   horizontal  shearing  stress  at   failure 188  237  293 

Highest    horizontal   shearing  stress  at   failure 497  474  505 

Average  fiber  stress  at  failure    5527  54S3  4SS6 

Lowest   fiber  stress   at   failure 2640  3620  4005 

Highest    fiber    stress    at    failure 7260  6540  6810 

Failing  by  tension  or  compression: 

Average   horizontal    shearing   stress   at   failure...  306  344 

Highest'   horizontal    shearing   stress    at    failure...  471  344 

Average  fiber  stress   at   failure'   497S  5300  

Lowest  fiber  stress  at  failure    2860  5300  

Highest    fiber   stress   at   failure 8410  5300  

Small  beams.    Average  horizontal  shearing  stress..  550  513  ... 

Small  beams.    Average  fiber  stress  at  elastic  limit. .  fiS:i.i  6110  

Small  beams.    Average  fiber  stress  at  failure SSIO  82S0  

Shear  blocks.    Average  shearing  stress    Jou  3S3 


Creo- 
soted 


25 

302 

3386 

4078 

302 

410 
4082 
3025 
5550 

302 

357 

4067 

3405 
4730 


Loblolly  Pine 


Un- 
treated 
4 

75 

25 

3«8 

4164 

4938 

379 

368 

388 
5082 
4890 
5195 


Creo- 
soted 
8 
62 
38 
257 
2330 
3446 

273 
224 
36S 
3687 
3020 
4915 


Series  D 


Loblollv 

Un- 

treaierl 

14 

50 

50 

289 

2960 

4090 


Series  E  Scries  P' 


334  229 

334  243 

4.500  3043 

4500  2870 

4500  3175 


314 

253 

381 

4387 

3760 

5740 

26.5 

326 
3794 
2530 
5130 

375 
3385 
6035 

403 


75 
330 

3587 
4748 

363 
320 

.191 


6210 
441 


Old 
DouKlas 


17 

1".>1 


:S2 
r'';;io 
.';26o 

4120 

570 

7145 

9200 

48S 


New 

Dnugla* 
Fir 


16 
6» 
31 

.';i.-) 


2:5 

•101 

^::,l 

3990 
6040 

tK 
35S 

4088 
3250 
5180 

4«0 
5970 
7445 

3t& 


40 

Horizontal  Shearing  Strength.-TM^  III 
gives  a  summary  of  the  results  of  the  failures 
in  horizontal  shear.  The  large  number  of 
failures  by  horizontal  shear  and  the  seemingly 
low  values  found  for  the  shearmg  resistance, 
as  compared  with  those  quoted  "'books  and 
with  the  results  obtained  irom  small  test  speci- 
mens, are  worthy  of  note.  The  method  of 
selection  of  stringers  and  the  variety  of  con- 
ditions represented  indicate  that  the  stringers 
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used  in  stringers  may  more  advantageously 
utilize  the  fibre  strength  it  possesses  It  is 
well  to  emphasize  the  importance  of  using 
methods  of  seasoning  which  will  minimize  the 
evil  of  the  checks  and  cracks  produced  in 
seasoning.  .  , 

As  having  a  possible  bearing  on  whetlier 
the  greater  exposure  at  the  end  of  the  stick 
may  develop  more  troublesome  seasoning 
checks   than   are  developed   in   the   remainder 


TABLE  III. 
(Stresses  are  given   in  lb. 


-SUMMARY  OF  FAILURES  IN  HORIZONTAL  SHEAR, 
nei-  sa     in      In  tlie  last  column   is  given  the  highest  value  fur 
which  did  not  fail  by  horizontal  shear.) 

Horizontal  Shearing  Stress 


Series  and  Kind 


A  Untreated  longleaf  pine.. 
B  Untreated  longleaf  pine. 
C  Untreated  shortleaf  pine. 
C  Creosoted  shortleaf  pine. 
C  Untreated   loblolly    pine... 

C  Creosoted  loblolly  pine 

D  Untreated  loblolly  pine... 
D  Creosoted   loblolly   pme... 

E  Old   Douglas   flr 

F  New    Douglas    fir 


No. 

of 

Pieces 

Average 

Highest 

^'> 

370 

497 

13 

390 

474 

4 

364 

505 

B 

302 

410 

3 

379 

388 

273 

368 

7 

314 

381 

3 

363 

391 

10 

298 

383 

11 

323 

401 

Lowest 
188 
237 
293 

224 
368 
224 
253 
320 
221 
275 


stringers 

Highest 
Stress  in 

other 
Stringers 
471 
344 

357 
334 
243 
326 

420 

■  282 

355 


are  not  unusual  lots  and  that  so  far  as 
resistance  to  shear  is  concerned  their  general 
condition  may  be  considered  to  be  similar  to 
that  of  timber  in  use.  The  range  of  results 
is  from  188  to  497  lbs.  per  sq.  m.,  and  the 
average  for  the  several  series  runs  from  i(6 
to  390  lbs.  per  sq.  in.  It  is  worthy  of  note 
in  this  connection  that,  as  a  general  rule,  tor 
the  stringers  which  did  not  fail  in  horizontal 
^hear  those  developing  a  shearing  stress  less 
than  the  average  for  the  series  had  defects 
like  knots  which  obviously  were  the  occasion 
of  the  low  cross-breaking  strength  and  that 
those  not  showing  such  defects  gave  shearing 
stresses  not  as  high  as  the  highest  developed 
in  shear  failures.  It  is  also  interesting  to 
note  that  in  the  stringer  which  developed  the 
highest  fibre  stress.  A17,  the  break  in  tension 
was  followed  so  quickly  by  horizontal  shear 
failure  that  only  direct  observation  at  the  in- 
stant of  failure  enabled  the  initial  cause  of 
failure  to  be  known.  Only  three  beams  devel- 
oped a  higher  shearing  resistance  than  this, 
and  their  failures  were  by  horizontal  shear. 

It  is  of  interest  to  compare  the  shearing 
resistance  developed  in  the  stringers  with  the 
results  of  the  shear  tests  of  blocks  cut  from 
the  stringers.  These  shear  blocks  were  the 
full  thickness  of  the  stringer  and  were  taken 
from  the  mid-depth  at  an  uninjured  end. 
Thus  although  they  represented  the  portion 
of  the  depth  which  received  the  greatest  shear- 
ing stress,  in  the  case  of  stringers  which  had 
failed  liv  shear,  the  blocks  presumably  had 
greater  shearing  strength  than  had  the  timber 
at  the  end  which  failed.  As  the  shear  blocks 
contained  seasoning  checks  and  other  defects, 
the  results  may  be  expected  to  be  less  than 
those  which  would  be  obtained  from  small 
pieces  of  selected  wood  or  from  pieces  taken 
away  from  the  heart  wood.  Table  IV  gives 
the  ratio  of  the  horizontal  shearing  stress 
developed  in  the  stringers  to  the  shearing 
stress  developed  in  the  shear  blocks.  It  will 
i>c  seen  that  this  ratio,  in  the  case  of  stringers 
failing  in  horizontal  shear  ranged  from  0.61 
for  series  E  to  1  for  series  F. 

In  examining  the  results  of  these  tests  it  is 
apparent  that  seasoning  checks  are  a  source  of 
weakness  in  horizontal  .shearing  resistance  and 
that  a  wood  which  develops  marked  seasoning 
checks,  as  longleaf  pine,  may  have  its  higher 
tensile  and  compressive  strength  discounted 
by  shearing  weaknesses,  while  a  softer  wood 
like  loblolly  pine  in  beams  of  the  dimensions 


of  the  stick,  the  tests  of  the  Douglas  fir  string- 
ers may  be  examined.  These  stringers  came  in 
lengths  of  32  ft.  and  were  cut  at  the  middle  to 
make  two  test  beams,  thus  giving  one  old 
end  and  one  new  end.  Of  the  old  Douglas  fir 
which  failed  in  horizontal  shear,  six  failed  at 
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Typical  Load  Deflection  Diagrams  for  Large 
Timber  Beams. 

the  new  end  and  two  at  the  old  end,  and  for 
the  other  two  there  is  no  record.  Of  the  new 
Douglas  fir  which  failed  in  horzontal  shear, 
two  failed  at  the  new  end  and  seven  at  the 
old  end.  and  for  two  there  is  no  record. 

Maximttm  Fibre  Stress. — The  maximum 
fibre  stress  developed  in  the  full-size  beams 
was  generally  low,  lower  than  the  values 
generally    quoted    for    the    strength    of    such 

TABLE  IV  —RELATION    OF   HORIZONTAL   SH  EARING   STRESS  DEVELOPED  IN  STRINGERS 
TO   STRESS  DEVELOPED  IN   SHEAR   BLOCKS  CUT  FROM  UNINJURED  PORTION  OF 


Series  and  Kind 


STRINtJERS. 
f Stresses  are  given    in  lb.  per  sq.  in.) 
Stringers  Failirjg  in  Shear 

Hor.  Shearing  Stress 


-Ml  Stringers 

Hor.  Shearing  Stress 


A  Untreated    longleaf   pine 12 

B  TTntreated    longleaf    pine 1^ 

D  I'ntreatcd   loblolly   pine 

D  Creosoted    loblolly    pine 

K  Old    DougUt^    flr    

F  New    Douglas    flr    


No.  of 
Pieces 

.   12 

Sv'ri  ng- 
ers 
370 
390 
314 
363 

Blocks 

491 
394 
384 
483 

491 

:'.J1 

Ratio 

.75 
.99 

.82 

!('.! 
1.01 

No.  of 

Pieces 

String- 
ers 
20    344 
14     386 
14     289 
12     330 
12     291 
16     315 

Blocks 

466 
393 
403 
441 
486 
315 

Ratio 

.74 

.   13 

.98 

.72 

3 

.75 

.   10 

.60 

11 

1.00 

timber.  The  shear  failures,  of  course,  oper- 
ated to  prevent  the  development  of  the  full 
fibre  strength  of  the  wood,  but  it  is  worthy 
of  note  that  in  every  series  the  average  value 
of  the  fibre  stress  developed  in  beams  failing 
in  tension  was  less  than  the  average  in  beams 
failing  in  horizontal  shear,  and  that  with  the 
exception  of  series  A  the  highest  fibre  stress 
developed  was  less  in  the  tension  failures  than 
in  the  shear  failures.  That  the  reason  for  low 
fibre  strength  may  lie  principally  in  the  pres- 
ence of  knots  and  cross-grain  emphasizes 
rather  than  detracts  from  the  importance  of 
these  deductions. 

The  average  value  of  the  maximum  fibre 
stress  is,  in  the  several  series,  from  3,445  lbs. 
per  sq.  in.  in  the  creosoted  loblolly  pine  of 
series  D  to  5,470  lbs.  per  sq.  in  in  the  longleaf 
of  series  A.  The  high  values,  as  may  be 
expected,  are  generally  in  clear,  straight- 
grained  heavy  sticks,  though  A17  which  devel- 
oped a  maximum  fibre  stress  of  8,410  lbs.  per 
sq.  in.,  the  highest  strength  of  any  beam 
tested,  contained  a  number  of  solid  knots, 
%  in.  to  1%  ins.  across,  all  at  or  near  the 
upper  surface  of  the  beam.  The  low  values  in 
cross-breaking  failures  were  found  in  sticks 
having  defects  like  large  knots,  cross  grain,  or 
in  the  case  of  the  loblolly  pine  a  large  amount 
of  sap  wood. 

Tests  show  that  selected  wood  is  stronger 
and  stififer  in  tension  than  in  compression,  but 
it  is  seen  that  the  failures  in  cross  bending 
were  generally  on  the  tension  side.  The  ex- 
ceptions are  in  the  creosoted  loblolly  in 
series  D.  It  will  be  shown  that  in  series  C 
the  deformation  on  the  tension  face  of  the 
beams  was  greater  than  on  the  compression 
face.  These  facts  seem  to  indicate  that  the 
defects  of  knots  and  cross  grain  have  a  greater 
effect  on  the  properties  of  tension  than  on 
those  of  compression.  Possibly  another  ex- 
planation may  be  found  for  the  conditions  in 
loblolly  pine. 

Relation  of  Fibre  Stress  of  Small  and  Full- 
Size  Pieces.— It  is  evident  from  Table  V  that 
the  small  test  beams  taken  from  the  top  and 
bottom  of  the  full-size  stringers  developed 
much  higher  stresses  than  were  developed  in 
the  tests  of  the  stringers.  This  was  true  in 
the  fibre  strength  of  the  small  test  beams 
which  failed  in  tension  or  compression  and 
also  in  the  shearing  strength  developed  in  the 
beams  failing  in  horizontal  shear.  The  higher 
fibre  stress  developed  in  the  small  beams  may 
be  due  in  part  to  the  greater  freedom  from 
knots  in  the  small  test  beams  selected  than 
in  the  large  stringers,  but  a  large  part  may  be 
attributed  to  greater  homogeneity  of  structure 
in  the  small  beams  and  to  the  absence  of 
seasoning  checks.  The  higher  horizontal  shear- 
ing stress  developed  in  the  small  beams  may 
be  due  principally  to  the  greater  freedom 
from  seasoning  checks  and  the  consequent 
greater  resistance  of  the  fibres  to  longitudinal 
shear. 

The  comparison  of  the  fibre  stresses  deve;l- 
oped  in  cross  bending  at  failure  given  in 
Table  V  shows  that  the  fibre  stress  of  the 
full-size  stringers  averaged  in  the  several 
series  from  48  per  cent  to  76  per  cent  of  the 
fibre  stress  in  the  corresponding  small  test 
beams.  Even  with  the  failures  by  horizontal 
shear  excluded  from  consideration,  the  rela- 
tion would  be  but  little  better.  In  series  C  a 
systematic  test  of  small  beams  was  not  made, 
but  the  small  beams  taken  from  four  of  the 
full-size  beams  showed  the  latter  to  have  47 
per  cent  to  55  per  cent  of  the  strength  of  the 
former  in  the  case  of  the  shortleaf  pine  and 
76  per  cent  to  83  per  cent  in  the  case  of  the 
loblolly  pine.  Few  of  the  small  test  beams 
failed  by  horizontal  shear,  but  the  shearing 
strength  developed  in  the  small  beams  was 
much  higher  than  in  the  large  ones. 

The  results  of  the  tests  as  a  whole  go  to 
show,  if  it  were  necessary  to  have  a  new 
confirmation  of  this,  that  the  strength  of 
small  pieces  may  not  be  taken  as  representative 
of  the  strength  of  full-size  sticks.  Tests  of 
small  pieces  may  be  of  service  in  comparing 
woods  of  different  kinds,  though  even  here  one 
species  or  one  shipment  may  be  more  subject 
to  the  weakness  of  knots,  shakes,  or  seasoning 
checks  than  another.  The  high  values  of  fibre 
strength  and   of   horizontal   shearing  strength 
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TABLE  v.— RELATION  OF  MAXIMUM   FIBRE   STRESS      UEVKLOFED  IN      STKINCI.'HK      To 
STRESS  DEVELOPED  IN  SMALL  TEST  BEAMS.  '>1K1NC'1--Rb      i^ 

(Stresses  are  given    in  lbs.  per  sq.  In.) 
Average.  Highest. 

Series  and  Kind.  Large.     Small.  Ratio.  Large.      Small.     Ratio  Larcc 

A  Unt.  longleaf  pine 5,308         8.S10         .60        8,410         11,500        .73  2  64o' 

B  Unt.  longleaf  pine 5.470         8,280         .68         6.470  9,850         .66  3  CO 

D  Unt.    loblollv   pine 4,090         6,035         .68        5,740  8,450        .68  2  530 

D  Creo.  loblolly  pine 4,748         6.210         .76         6,080  9,000        .68  2  660 

E  Old  Dougla.«;  fir 4,284         9,200         .47         5,730         10,950        .52  3  260 

F  New  Douglas  fir 4.544         7,445         .61         6,040         10,510         .57  3'250 


Lowest 

Small 

10.000 

7,410 

i.'s's'o 

5,300 


.  ■  Ratio. 
.26 
.49 

I.V2 
.63 


sometimes  given  in  tables  in  engineering  books 
and  literature  seem  to  have  crept  in  through 
assuming  that  the  strength  of  small  test-pieces 
represents  the  strength  of  the  full-size  stick 
which  would  be  used. 

Elastic  Limit. — There  is  a  considerable  range 
in  the  value  of  the  elastic  limit.  In  series  C 
the  range  is  from  1,960  to  5,830  lbs.  per  sq.  in.; 
in  series  D  from  1,460  to  4,3.30  lbs.  per  sq.  in. 
The  elastic  limit  is  evidently  affected  by  de- 
fects like  knots  and  cross  grain.  To  what  ex- 
tent it  is  affected  by  conditions,  like  seasoning 
chacks,  which  give  low  horizontal  shearing 
strength  or  act  to  permit  considerable  lon- 
gitudinal movement  of  fibres,  is  not  known. 
The  average  of  ratios  of  the  elastic  limit  to 
the  breaking  strength  is  from  0.67  to  0.90. 

Modulus  of  Elasticity. — The  modulus  of 
elasticity  of  the  full-size  beams  is  given  in 
Table  VI.  It  was  calculated  from  the  deflec- 
tion for  the  straight  portion  of  the  deflection 
curve  using  the  formula  for  center  deflection, 
23  JVP 

.    The  extremely  low  values  are  in  sticks 

1296  El 

having  large  knots  and  cross  grain.  With  the 
exception  of  a  few  values,  the  modulus  of 
elasticity  in  each  series  is  fairly  uniform. 

In  the  tests  in  series  C  the  deformation  of 
the  top  and  the  bottom  fibre  along  the  middle 
of  the  beam  was  measured.  The  fibre  stress 
was  calculated  by  the  usual  beam  formula,  and 
from  this  calculated  fibre  stress  and  the  meas- 
ured deformations  the  modulus  of  elasticity 
for  the  top  and  bottom  fibre  was  calculated. 
The  results  are  given  in  Table  VII  together 
with  the  modulus  of  elasticity  determined  from 
the  deflections.  In  making  comparisons  it 
must  be  borne  in  mind  that  the  formula  for 
fibre  stress  and  that  for  deflection  are  based 
upon  the  assumption  of  a  uniform  and 
homogeneous  beam  and  also  that  the  hori- 
zontal shearing  deformations  are  neglected. 
The  modulus  of  elasticity  obtained  from  the 
deformation  of  the  bottom  fibre  averages 
somewhat  less  than  that  obtained  from  the 
deformation  of  the  top  fibre,  and  the  average 
modulus  of  elasticity  obtained  from  the  deflec- 
tions is  less  than  either.  It  would  be  interest- 
ing to  know  what  part  of  this  difference  is 
due  to  horizontal  shearing  action  and  what 
part  to  variability  of  the  wood  from  heart  to 
outer  fibre. 

Table  VIII  gives  the  modulus  of  elasticity 
of  the  small  beams  taken  from  the  stringers  of 
series  A,  B,  D,  E  and  F.  The  values  are  calcu- 
lated from  the  center  deflections.  The  very 
low  values  of  the  modulous  of  elasticity  are  in 
beams  having  knots.  It  is  seen  that  the  aver- 
ages are  a  very  little  lower  than  those  found 
for  the  full-size  beams. 

Effect  of  Knots  and  Other  Defects. — Certain 
statements  bearing  on  the  influence  of  knots 
upon  the  strength  and  manner  of  failure  of 
timber  ,beams,  which  are  apparent  from  a 
study  of  the  general  properties  of  wood,  are 
confirmed  by  these  tests.  The  presence  of 
small  knots  along  or  near  the  neutral  axis, 
especially  toward  the  ends  of  the  beam,  in- 
creases the  resistance  to  horizontal  shear. 
Seasoning  checks  do  not  form  to  the  same 
extent  nor  are  they  continuous  for  so  great  a 


TABLE  VI.— AVERAGE  MODULUS  OP  ELAS- 
TICITY  OF  TIMBER  STRINGERS. 

Series  A     (1)     1,597,000 

Series  B  (1)    1,648,000 

Series  C 

■4  Stringers    (2)    1.591,000 

8  Stringers    (S)     1,229,000 

4  Stringers    (4)    I..i70.000 

(.8  Stringers    (5)     1,08.3,000 

Series  D 

(  14  Stringers     (6)     1.333,000 

t  12  Stringers    (7)    1,363,000 

Series  E    (8)     1.780.000 

Series  F    (9)     1.499.000 


distance  in  wood  having  knots  so  located,  and 
a  shear  failure  passes  around  such  knots  and 
makes  a  jagged  and  irregular  break.  The 
presence  of  larger  knots  along  the  middle  of 
the  beam,  located  in  such  a  wav  that  their 
influence  (i.  e.,  with  reference  to  the  direction 
of  the  grain)  does  not  extend  into  the  lower 
or  upper  one-third  of  the  depth  of  the  beam, 
is  not  especially  injurious.  It  is  important  to 
note,  however,  that  knots  located  in  the  lower 
quarter  or  upper  quarter  of  the  beam  and 
within  the  portion  of  the  length  which  has  the 
maximum  bending  moment,  as  for  example 
the  middle  third  in  beams  loaded  at  the  one- 
third  points,  decrease  the  carrying  strength  of 
the  beam  very  markedly  and  constitute  a 
serious  defect.  The  defect  has  greater  influ- 
ence when  the  knot  carries  with  it  a  consid- 
erable change  of  direction  of  grain  on  either 
side  and  above  and  below  it.  Special  care 
should  be  given  in  inspection  to  throw  out 
sticks  in  which  the  size  and  location  of  knots 
are  such  a.s  to  impair  the  strength  of  the 
stick,  even  if  such  rejection  may  increase  the 
cost  of  the  materials.  It  seems  to  be  true  that 
the  influence  of  knots  is  less  when  the  stick 
is  placed  so  that  the  knot  comes  on  the  com- 
pression side  rather  tlian  on  the  tension  side, 
provided,  of  course,  the  knot  is  solid. 

Cross  grain  is  a  common  defect  which 
seriously  impairs  the  strength  of  timber.  The 
saw  marks  may  hide  the  grain.  Tension 
breaks  at  low  loads  in  full-size  sticks  may 
frequently  be  traced  to  cross  grain. 


TABLE  VaU— MODULI  OP  EI^\STICITT  OF 
STRINGERS  CALCULATED  FROM  DEFOR- 
MATIONS AND  DEFLECTIONS. 

Top        Bottom    Denec- 
Kind   of   timber.  fiber.  fiber.        tion. 

Untreated        shortleaf 

pine     2,096,000  1,876,000  1,591,000 

Creosoted         shortleaf 

pine     1,552,000  1,478,000  1,229,000 

Untreated    loblolly 

pine     2,094,000  1,992,000  1,570,000 

Creosoted    loblollv 

pine     1.650,000  1.329,000  1,083,000 

Noi'e — (1)  Long  leaf  pine  untreated.  (2)  Short- 
leaf  pine  untreated.  (3)  Shortleaf  pine  creo- 
soted. (4)  Lobloll.v  pine  untreated.  (5)  Loblolly 
pine  creosoted.  (6)  Loblolly  pine  untreated.  (7) 
Loblolly  pine  creosoted.  (8)  Old  Douglas  fir.  (9) 
New  Douglas  fir. 


Shakes  and  seasoning  checks  are  deleterious 
to  horizontal  shearing  strength.  A.  shake  in 
the  lower  or  upper  portion  may  cause  failure 
in  tension  or  compression  or  a  combination  of 
one  of  these  with  shear  failure.  The  liability 
of  a  wood  to  check  during  the  time  of  season- 
ing has  then  an  important  bearing  upon  its 
desirability. 

That  knots  and  cross  grain  contributed 
largely  to  the  weakness  of  the  timber  is  seen 
in  looking  over  the  results,  although  it  should 
be  noted  that  in  most  of  the  stringers  the  de- 
fects were  not  such  as  to  have  caused  rejection 
under  ordinary  inspection.  In  Series  A,  nearly 
every  piece  which  failed  in  tension  had  knots 
and  cross  grain.  In  Series  C  four  sticks  fail- 
ing in  tension  gave  low  values,  due  to  knots 
and  cross  grain.  In  Series  D,  six  sticks  show- 
ing bad  knots  and  cross  grain  failed  in  tension. 
In  the  same  way  the  fir  stringers  failing  by 
tension  at  low  loads  contained  knots  and 
showed  cross  grain.  All  of  these,  however, 
would  be  called  good  sticks. 

Relation  of  Depth  to  Length.— \t  is  evident 
that  for  stated  values  of  the  modulus  of  rup- 
ture and  of  the  longitudinal  shearing  stress  in 
a  beam,  a  ratio  of  length  of  span  to  depth  of 
stringer  will  exist  for  which  the  stringer  is  as 
likely  to  fail  in  cross  bending  as  in  horizontal 
shear.  Thus,  for  a  modulus  of  rupture  of 
5,000  lbs.  per  sq.  in.  and  a  horizontal  shearing 
stress  of  300  lbs.  per  sq.  in.,  using  one-third 
point  loading,  a  span  twelve  and  one-half  times 


Its  depth  will  give  the  two  stres>  c  - 

ously.     This  makes  a  depth  of   i  :    a 

span  of  13%  ft.  If  instead  of  the  iiiuduiu:.  of 
rupture  the  clastic  limit  be  used,  say,  3.tHM>  lbs. 
per  sq.  in  ,  and  of  for  the  elastic  limit  or  yield 
point  of  the  horizontal  shearing  strcnKth  300 
lbs.  per  sq.  in.  be  taken,  the  resul-  •  .•  -  ■  is 
7V4.   This  would  correspond  to  a  10 

ins.  for  a  span  of  IS'j  ft.    For  th.     .      .-d 

values,  the  carrying  strengths  of  beams  of 
depths  greater  than  13  ins,  would  increase  onlv 
as  the  depth  of  beam;  for  the  latter,  depths 
less  than  21.6  ins.  would  not  fail  in  horizontal 
shear  before  the  elastic  limit  of  the  material 
was  reached  It  may  be  well  to  find  whether 
the  tests  bear  out  such  reasoning  and  whether 
other  conditions  may  not  cover  up  the  in- 
fluence of  such  a  comparison. 

Fvidently  the  data  are  insufficient  to  show 
whether  the  horizontal  shearing  strengths  will 
be  alike  for  stringers  of  different  depths.  Uni- 
formity in  selection  is  difficult,  and  it  is  likely 
that  any  variation  in  the  strength  found  in 
even  a  long  scries  would  be  masked  bv  <liffcr- 
ences  in  the  selection  of  the  piece  and  the 
method  of  seasoning. 

It  must  be  remembered  that  additional  depth 
gives  additional  stiffness  and  smaller  deflec- 
tions at  the  same  fiber  stress  and  that  stiffness 
is  an  important  element  in  bridge  stringers. 
Even  if  horizontal  shear  controlled  the 
strength  in  a  given  depth  of  stringer,  greater 
depth  may  be  accepted  as  an  additional  safe- 
guard against  failure  at  relatively  low  loads 
by  reason  of-  knots  and  similar  defects  which 
may  have  passed  by  unnoticed,  and  it  will  be 
seen  that  the  tests  include  a  number  of  string- 
ers which  failed  in  cross  bending  at  unex- 
pectedly low  loads.  It  seems  to  be  the  case 
that  unnoticed  defects  which  seriously  affect 
cross-bending  tensile  strength  are  more  fre- 
quent than  are  the  defects  which  give  low 
shearing  strength.  If  the  ultimate  horizontal 
shcanng  strength  of  timber  is  but  little  higher 
than  the  yield  point  in  horizontal  shear,  as 
seems  to  be  the  case,  it  would  seem  reasonable 
to  use  a  relatively  higher  working  stress  in 
shear  than  in  fiber  stress,  or  in  other  words, 
to  make  a  lower  factor  of  safety  for  hori- 
zontal shear  than  for  fiber  stress.  This,  in 
effect,  agrees  with  current  usage. 

Effect  of  Seasoning  and  of  Crcosoting— The 
tests  may  not  be  expected  to  throw  light  upon 
the  effect  of  seasoning  on  the  strength  and 
stiffness  of  timber.  The  presence  of  knots 
and  cross  grain  in  a  few  sticks  in  one  series, 
even  minor-  variations  in  the  quality  of  the 
wood,  may  easily  neutralize  the  effect  of  dif- 
ferences in  moisture.  Series  .\  and  B  givi  no 
marked  differences  in  either  strength  or  stiff- 
ness. The  principal  difference  in  results  in 
Series  E  and  F  is  in  stiffness,  but  the  higher 
modulus  of  elasticity  in  the  long-seasoned 
timber  may  be  due  in  part  to  differences  in 
wood.  The  effect  of  seasoning  upon  resist- 
ance to  horizontal  shear  through  the  develop- 
ment of  seasoning  checks  is  important,  and  it 
is  apparent  that  even  in  the  earlier  stages  of 
seasoning  (as  shown  in  Scries  B)  the  forma- 
tion of  seasoning  checks  produces  a  marked 
weaketiing  effect  and  must  be  taken  into  ac- 
count in  estimating  the  strength  of  large  size 
timber.  It  may  be  expected  that  for  such  tim- 
ber the  differences  in  strength  and  stiffness  of 
partly-seasoned  timber  and  well-seasnned  tim- 
ber will  be  less  than  the  differences  due  to 
variations  in  quality,  except  that  the  increase 
in  seasoning  checks  is  likely  to  reduce  the  re- 
sistance to  horizontal  shear. 

It  has  been  thought  that  the  creosoting  pres- 
ervation process  weakens  timber  through  the 
action  of  the  high  temperatuure  in  the  prelim- 
inary steaming  process  and  through  the  pres- 
ence of  the  oil  in  the  walls  of  tho  ,r||s  of  the 
wood.     The  opinion   was  onci;   .-I'lv.snccd   that 

the  oil  had  the  effect  of  tlv        of 

moisture,  but  this  seems  no; 
fied.     It  has  been  shown,  i, 
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TABLE  VIU.— MODUTJ-?  riF  ELASTICITY  OF 
SiL\LL  BEAM."     ?!:i:ir;.s   .\    TO    F. 

1.462,000 

i..-.-,.s.ooo 

i.2t;o.Of»o 

1.243,000 

1.635,000 


Untreated   longlt.if   p: 
Unseasoned  !<  r  z'    - -" 
Creosoted  lol' 
Untreated  lol 
Old  Douglas  ij!  . 


New  Douglas  fir. . 


1.413,000 
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exposure  to  steam  at  high  pressures  and  high 
temperatures  is  detrimental.  It  would  seem, 
too  that  the  injection  of  oil  will  retard  furth- 
er seasoning  and  thus  preclude  the  gain  m 
strength  which  would  come  with  time.  It- 
must  be  expected  that  differences  in  test  pieces 
due  to  knots,  cross  gram,  and  quality  of  the 
wood  may  exercise  a  greater  influence  than 
does  the  process  of  creosotmg.  ,  „  .  ^ 
In  the  shortleaf  pine  stringers  of  Series  U 
the  creosoted  sticks  average  22  per  cent  less  m 
elastic  limit.  17  per  cent  less  in  maximum 
strength,  and  23  per  cent  less  in  stiffness  than 
do  the  untreated  sticks.  In  the  loblolly  pme 
stringers  of  the  same  series,  the  creosoted 
sticks  average  44  per  cent  less  in  elastic  limit 
30  per  cent  less  in  maximum  strength,  and  di 
per  cent  less  in  stiffness.  However,  m  the 
lobloUv  pine  stringers  of  Series  D  the  creo- 
soted 'sticks  show  the  greater  strength  and 
there  is  little  difference  in  the  average  stiff- 
ness The  greater  freedom  from  defects  found 
in  the  creosoted  stringers  of  Series  D  as  com- 
pared with  the  defects  found  in  the  untreated 
stringers  will  account  for  at  least  a  part  ot 
this  seeming  discrepancy. 

The  test  pieces  of  Series  N  seem  to  offer 
good  conditions  for  comparison.  Of  the  pieces 
into  which  the  four  stringers  were  cut,  every 
other  piece  was  creosoted  and  the  remainder 
were  left  in  the  natural  state.  The  untreated 
test  pieces  had  nine  months  longer  in  which 
to  season,  which  probably  offset  any  advant- 
age which  the  creosoted  sticks  may  have  re- 
•ceived  in  the  steaming  process.  Two  pieces  m 
the  creosoted  lot  had  bad  knots.  The  creo- 
soted test  beams  averaged  16  per  cent  lower  in 
■elastic  limit,  22  per  cent  lower  in  maximum 
■fiber  strength,  and  6  per  cent  lower  in  stiffness 
than  did  the  untreated  test  beams.  The  creo- 
soted shear  blocks  averaged  8  per  cent  less 
.than  the  untreated  shear  blocks. 

As  a  whole,  then,  the  tests  go  to  corroborate 
ithe  view  that  the  creosoting  preservative  proc- 
ess of  the  ordinarv  practice  decreases  the 
strength  and  stiffness  of  beams ;  but  the  tests 
■do  not  throw  light  on  the  cause  of  the  differ- 
ence. Attention  may  be  called  to  the  low  re- 
sistance to  compression  at  right  angles  to  the 
•grain  (bearing  strength)  which  was  found  in 
some  of  the  creosoted  loblolly  stringers. 

Properties  of  the  Different  IVoods.— It  will 
be  noted  that   for  the  untreated  stringers  the 
range  of  averages  for  elastic  limit,  fiber  stress, 
and   shearing  stress  developed   in   the   several 
woods  is  small  if  we  except  Series  D  which 
seems  to  have  had  a  large  proportion  of  de- 
fective  sticks.     Omitting  Series  D,  the  range 
•of  the  averages  is  from  3,823,  4,420  and  800 
lbs.  per  sq.  in.  for  elastic  limit,  fiber  stress  and 
shearing  stress,  respectivelv,  in  the  old  Doug- 
las fir  to  4,336.  5,430,  and  354  lbs.  per  sq.  in. 
in   the   longleaf   pine.     The   high   fiber   stress 
shown  in  the  small  test  beams  cut   from  the 
longleaf  pine  and  old  Douglas  fir  stringers  is 
ineffective  by  reason  of  low  shearing  strength 
and  the  influence  of  defects.  The  low  shearing 
strength  is  due  largely  to  the  presence  of  large 
seasoning  checks.     The  longleaf  pine  showed 
the  greatest  effect  of  seasoning  checks,  but  the 
shearing  strength  of  the  old  Douglas  fir  was 
much   lower.     The  loblolly  pine  makes  a  bet- 
ter showing  than  might  be  expected  from  the 
general    softness   and   brashness   of   its  wood, 
and  this  is  due  to  .a  relatively  high  shearing 
strength.     The  loblolly  pine  is  less  stiff  than 
the  other  woods.    Of  course,  durability  is  not 
here  taken    into   consideration.      It    would   be 
interesting  to  know  where  the  elastic  limit  in 
horizontal   shear  lies  in  these  woods,  particu- 
larly in  those  having  large  seasoning  checks. 
General  Comments. — The  ground  covered  by 
these  tests  is  so  great  and  the  information  ob- 
tained so  varied  that  no  attempt  will  be  made 
to  give  a  summary  of  the  results.    Conclusions 
have   been    stated   throughout   the   discussion. 
However,  it  seems  proper  that  at  the  risk  of 
repetition   the   following  statements  be   given 
here. 

(1.)  The  preponderance  of  failures  in  hori- 
zontal shear  is  very  marked  in  every  series  of 
tests.  The  results  emphasize  the  importance 
of  the  shearing  resistance  of  the  wood  in 
beams  of  the  dimensions  of  those  tested.  The 
cross-breakihg  failures  were  in  sticks  having 
,ibad  knots  and  cross  grain.     A   few  of  these 


defective  sticks  would  not  be  called  merchant- 
able timber,  but  many  of  them  might  pass  in- 
spection as  it  is  usually  made.  The  influence 
of  defects  is  very  marked.  Knots,  cross  grain, 
and  seasoning  checks  act  to  give  low  strength. 
Any  tendency  to  relax  requirements  and  in- 
spection should  be  avoided,  unless  accom- 
panied with  the  use  of  lower  working  stresses. 
(2.)  The  horizontal  shearing  resistance  de- 
veloped in  the  stringers  is  low  in  every  series 
of  tests.  The  averages  range  from  300  to  390 
lbs,  per  sq.  in.,  and  in  individual  cases  the 
stress  is  as  low  as  200  lbs.  per  sq.  in.  Com- 
paratively little  difference  in  shearing  resist- 
ance is  found  for  the  different  kinds  and  con- 
ditions of  wood,  for  in  the  clear  sticks  of  the 
stronger  woods  large  seasoning  checks  act 
to  prevent  the  utilization  of  the  full  cross- 
breaking  strength  of  the  timber. 

(3.)  For  the  cross-breaking  failures  the 
fiber  stress  developed  was  also  generally  low, 
averaging  for  the  untreated  timber  from  3,690 
lbs.  per  sq.  in.  in  the  old  Douglas  fir  to  5,300 
lbs.  per  sq.  in.  in  the  longleaf  pine  One  long- 
leaf  pine  stringer  developed  a  fiber  stress  of 
8.410  lbs.  per  sq.  in.,  and  a  value  as  low  as 
2,,530  lbs.  per  sq.  in.  was  found. 

(4.)  The  elastic  limit  of  the  beams  is  seri- 
ously affected  by  defects  like  knots  and  cross 
grain.  However,  in  general,  the  fiber  stress 
at  the  elastic  Hmit  is  proportionately  high,  the 
ratio  to  the  fiber  stress  at  failure  averaging 
from  0,67  to  0,90  for  the  several  series  of 
tests. 

(5.)  The  strength  developed  in  the  small 
test  beams  cut  from  the  top  and  bottom  of 
the  stringers  averages  from  50  per  cent  to  100 
per  cent  higher  than  that  obtained  in  the 
stringers,  and  the  results  show  the  futility  of 
taking  tests  of  small  sticks  as  a  criterion  of 
the  strength  of  full-size  structural  timber.  The 
shearing  strength  developed  in  the  stringers 
was  60  per  cent  to  100  per  cent  of  the  shearing 
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strength  developed  in  shear  blocks  cut  from 
the  uinjured  end  of  the  stringers  at  mid- 
depth  and  having  their  full  thickness;  but 
these  strengths  of  the  shear  blocks  are  much 
less  than  will  be  obtained  on  small  pieces  of 
selected  timber. 

(6.)  In  woods  which  develop  large  checks 
and  cracks  in  seasoning,  care  should  be  given 
to  avoid  rapid  and  uneven  seasoning  in  large 
sticks.  Seasoning  checks  should  be  recognized 
as  a  common  source  of  weakness. 

(7.)  The  tests  of  creosoted  sticks  are  in- 
sufficient to  warrant  drawing  conclusions. 
They  seem  to  corroborate  the  view  that  timber 
treated  by  the  creosoting  process  as  usually 
operated  has  somewhat  less  strength  and  stiff- 
ness than  untreated  timber.  The  stopping  of 
further  seasoning  in  the  creosoted  wood  is  an 
element  which  should  be  considered  in  such  a 
comparison. 

(8.)  The  fact  that  sticks  having  knots  and 
cross  grain  are  generally  less  stiff  than  clear 


sticks  results  in  the  weaker  stick  taking  less 
than  its  share  of  load  and  the  stronger  and 
stiffer  stick  taking  more  than  its  share  when 
defective  and  clear  sticks  are  placed  side  by 
side  and  are  loaded  so  as  to  have  the  same 
deflection.  It  is  evident  that  stringers  having 
defects  may  not  receive  their  calculated  pro- 
portion of  the  load.  It  is  interesting  to  note 
that  the  modulus  of  elasticity  calculated  from 
deflections  is  less  than  the  values  derived  from 
the  observed  deformations  of  the  outer  fibers. 
(9.)  It  is  evident  that  the  defects  found 
in  structural  timber  have  a  strong  influence  on 
strength  and  that  rigid  inspection  should  be 
given. 

Results   of   Tests   of    Strength   of  Steel 

from  Steel  I-Beams.* 

.  The  writer  had  the  opportunity  to  make 
tests  of  steel  from  standard  beams  during  the 
past  year.  The  investigations  of  Professor 
Edgar  Marburg  reproted  at  the  last  meeting 
of  the  Societyt  showed  considerable  variation 
in  the  strength  of  the  steel  from  the  web, 
flange  and  root  of  web.  Few  tests  were  made, 
however,  on  steel  from  standard  I-beams,  the 
investigation  being  confined  principally  to 
Bethlehem  beams. 

tEngineering-Contracting,  Sept.  8,  1909. 
The  tests  reported  below  were  made  on 
pieces  cut  from  standard  I-beams  varying  in 
size  from  6-inch,  13,5-lb.  to  20-in.,  65  lb.,  and 
on  pieces  cut  from  three  Bethlehem  beams. 
Crop  ends  of  Standard  beams  were  furnished 
by  the  Eastern  Bridge  &  Structural  Co.  of 
Worcester.  The  Bethlehem  material  was 
bought  on  the  market.  The  test  pieces  were 
prepared  and  tested  at  the  Worcester  Poly- 
technic Institute.  The  specimens  were  cut 
from  the  middle  of  the  web  (designated  as 
ID,  the  root  of  the  web  (designated  as  R), 
and  the  flange  near  the  root  (designated  as 
F)  These  were  very  carefully  prepared  and 
finished  by  draw-filing.  The  reduced  section 
was  long  enough  to  admit  the  use  of  the  ex- 
tensometer  on  an  8-in.  gage  length.  The  cross 
sections  varied  approximately  from  1/10  in.  x 
1  in.  to   %  in.  x  1  in. 

Great  care  was  used  in  inserting  the  test 
pieces  in  the  Wicksteed  testing  machine  in 
order  to  guard  against  possible  eccentric  load. 
A  special  type  of  extensometer,  so  arranged 
as  to  detect  bending  of  the  test  piece,  was 
used.  This  extensometer  is  a  modification  of 
the  Yale-Riehle  instrument,  differing  princi- 
pally in  that  it  is  provided  with  four  screws 
for  attachment  to  the  specimen  and  provided 
with  four  micrometers  for  reading  elonga- 
tions. It  is  an  electric  contact  instrument 
measuring  to  ten-thousandths  of  an  inch.  It 
is  made  by  Riehle  Bros.  The  tests  were  con- 
ducted with  the  greatest  care,  every  precau- 
tion being  taken  to  make  all  conditions  of  test 
right. 

Results.— I^e^  results  of  the  tests  are  shown 
in  Tables  I  and  II.  It  is  to  be  noted  that, 
generally,  the  material  cut  from  the  web  shows 
the  highest  elastic  limit,  while  that  cut  from 
the  root  of  the  web  shows  the  lowest  elastic 
limit.  These  facts  are  shown  graphically  in 
Fig.  1.  Figures  2  and  3  show  some  of  the 
stress-strain  diagrams. 

In  planning  the  tests  it  was  hoped  to  have 
a  complete  chemical  analysis  of  each  piece 
tested.  On  account  of  funds,  however,  this 
was  not  possible.  Samples  from  one  set  A' 
were  examined  for  carbon  showing  a  variation 
in  carbon  of  5  points.  The  results  were  as 
follows : 

Specimen.  ^^^^°"- 
KW.  -22% 

KF  .^7% 

KE'.  -25%  . 

This  one  analysis  shows  that  the  variation 
of  strength  may  be  due  to  a  difference  in 
chemical  composition.  It  is  hoped  that  means 
may  still  be  provided  whereby  a  complete 
chemical  analysis  may  be  made  of  each  speci- 
men. 

A  small  piece  was  cut  from  the  end  of  eaen 
test  specimen  before  test  as  a  further  means 

•Abstract  of  a  paper  by  B.  L.  Hancock,  Pro- 
fessor of  Applied  Mechanics.  Worcester  Poly- 
technic Institute,  read  before  the  American  so- 
ciety for  Testing  Materials,   1910  Convention. 
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Fig.    2 — Variation    of    Strength,    Elongation 
and  Elastic  Limit  With  Location  of  Steel. 

of  studying  the  difference  in  structure  of  the 
pieces  from  web,  flange  and  root.     By  means 


Beam 
Standard 
A—  3-in.  13. .5 

lbs.. 

Specimen 
cut  from. 
....Web 
Flange 
Root 

TABLE 
Per  cent 
Per  cent  contrac- 
elongation     tion 
in  S  ins.  of  area. 
IS. 7                46 
29                   49 
29                   50 

I. 

Elastic 
imit     lbs. 

per  sq.  in. 
32,000 
34,000 
34,000 

Maximum 
strength 

lbs. 

per  sq.  in. 

68.300 

63.300 

64,300 

Loca- 
tion of 
fracture. 

3rd— in. 

3rd— in. 

4th— in. 

Appear- 
ance of 
fracture. 
Silky 
Silky 
Silky 

B— 10-in.  25 

lbs.. 

....Web 
Flange 
Root 

28.3 
28.1 
25 

61.5 

63 

53.3 

30,000 
25,500 
33,000 

56,500 
54,600 
58,300 

1st— in. 
Center 
2nd— in 

Granular 
and 
Silky 

C— 10-in.  25 

lbs.. 

Web 

Flange 
Root 

20.8 
34.4 
25 

39.2 
48.8 
54.2 

24,750 
26,600 
27,000 

72.300 
61,200 
66,400 

2nd— in. 

4th— in. 
3rd— in. 

Granular 
and 
Silky 

D — 12-in.  31.5 

lbs.. 

Web 

Flange 
Root 

31.3 
26.6 
25 

54 

50.8 

53 

29,500 
22,500 
19,500 

61.S00 
59,400 
63,700 

4th— In. 
3rd— in. 
2nd— in. 

Granular 
and 
Silky 

E— 12-in.  40 

lbs. 

. . .  .Web 
Flange 
Root 

31.2 
21.9 
3L2 

56.5 

51.2 
55.6 

31,500 
24,000 
19,500 

59,800 
62,500 
61,500 

2nd— In. 
4th— in. 
2nd— In. 

Granular 
and 
Silky 

F— 12-in.  40 

lbs.. 

....Web 
Flange 
Root 

30 

18.7 
31 

58.7 

55 

58 

28,500 
18,700 
24,000 

62,200 
62,200 
61,700 

2nd— In. 
1st— in. 
2nd— In. 

Granular 
and 
Silky 

G— 15-in.  42 

lbs.. 

Web 

Flange 
Root 

28.2 
26.6 

46.7 
4S" 

31,500 
29,900 
22,500 

68.700 

seiodo 

3rd— In. 

Granular 
and 

4th— In. 

Silky 

H— 15-in.  60 

lbs. 

....Web 
Flange 
Root 

29 

29 
29 

58.2 
60.8 
59.2 

19,500 
24,000 
16,500 

53.300 
55,200 
53,800 

3rd— in. 
3rd— in. 
2nd— in. 

Granular 
Granular 
Granular 

I— 15-in.  SO 

lbs.. 

. . .  ,Web 
Flange 
Root 

36 
31 
33 

57.8 
61.2 
56.9 

27,000 
19.500 
19,500 

54,300 
55,300 
55,000 

3rd— in. 
2nd— m. 
4th— In. 

Granular 
Granular 
Granular 

J— IS-in.  55 

lbs.. 

Web 

Flange 
Root 

28.5 

29 
28.5 

53 

55.6 

57.6 

31,500 
25,500 
19,500 

55,800 
56.700 
60,400 

2nd— in. 
3rd— in. 
4th— In. 

Granular 
Granular 
Granular 

K— 20-ln.  65 

lbs.. 

....Web 
Flange 
Root 

28.5 

28 

30 

45.S 
52.5 
54.3 

34,500 
22,500 
13,500 

62,700 
63,800 
64,000 

2nd— in. 
3rd— in. 
2nd— in. 

Granular 
and 
Silky 

of     the     microscope,     micro-photographs     of 
pieces  KIV,  KF  and  KR  are  shown  in  Fig.  4. 


The    examination    of    the    fractured    pieces 
seems  to  indicate  rather  conclusively  that  the 
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These  are  magnified  80  diameters.  The  web 
shows  the  finest  structure,  the  flange  next, 
while  the  root  is  much  coarser. 

It  was  noticed  that  the  broken  test  pieces 
also  indicated  this  same  difference  of  struc- 
ture. If  the  three  pieces,  IV,  F  and  R,  of  any 
set  were  placed  side  by  side,  W  showed  a  fine 
surface  in  the  region  of  the  fracture,  while  F 
and  R  were  much  coarser.  The  fractured  sur- 
faces also  indicated  the  same  difference  al- 
though to  a  less  extent.  An  illustration  of 
this  difference  is  shown  in  Fig.  5  where  the 
magnification  is  6  diameters.  The  pieces  were 
placed  side  by  side  and  a  photograph  taken  of 
the  surfaces  about  1  in.  from  the  fracture. 
This  difference  was  especially  noticeable  in  the 
beams  that  were  comparatively  thick  such 
as  the  15-in.,  60-lb.,  and  15-in.,  80-lb.  beams. 
The  fractures  for  these  pieces,  even  the  web 
pieces,  were  all  coarsely  granular.  The  com- 
paratively thin  beams  seemed  to  show  a  finer 
structure.  This  is  indicated  in  the  last  col- 
umn of  Table  1,  the  word  silky  always  indi- 
cating a  finer  structure. 

The  small  beams  showed  a  fine  structure 
generally  and  all  the  Bethlehem  beams  tested 
showed  a  very  fine  structure  and  the  fracture 
was  silky.  A  comparison  of  pieces  from  beams 
A  (6-in.,  13.5-lb.),  /  (15-in.,  80-lb.),  and  L 
(24-in.,  72-lb.  Beth.),  is  shown  in  Fig.  6. 
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Fig.    3 — Variation    of    Strength,    Elongation 
and   Elastic  Limit  With   Location  of  Steel. 

work  received  by  the  metal  in  rollirjg  renders 
the  structure  finer,  and  that  this  is  a  probable 
explanation  of  the  variation  in  strength.  This 
view  is  further  strengthened  by  the  fact  that 
the  clastic  limit  for  the  f/iin  or  light  beams  is 
uniformly  higher  than  for  the  thick  or  heavy 
beams.  The  same  may  also  be  said  of  the 
ultimate  strength.  The  yield  point  is  not 
given  but  it  was  found  to  differ  from  the 
elastic  limit  much  more  in  the  Bethlehem 
beams  than  in  the  standard.  The  modulus  of 
elasticity  was  very  near  30,000,000  in  each 
case. 

An  examination  of  Table  III  shows  that 
the  material  for  the  lo-in.,  60-lb.  beams  and 
the  15-in.,  80-lb.  would  not  pass  the  specifica- 
tion for  the  tensile  strength.  .Mlowing  the 
liberal  margin  of  8.000  lbs.  per  sq.  in.  as  the 
amount  by  which  the  yield  point  exceeds  the 
elastic  limit,  two  of  these  pieces  would  not 
pass  the  specifications  for  the  yield  point. 

Since  there  is  a  variation  of  strength  in  the 
material  out  from  different  parts  of  the  I- 
beam  it  seems  reasonable  to  suppose  that  the 
strength  of  the  material  on  one  side  of  a  test 
piece  is  different  from  that  on  the  other  side. 
That  this  is  true  is  indicated  by  the  variation 
in  the  roughness  of  the  surface  of  the  pieces 
after  test,  especially  noticeable  in  pieces  cut 
from  the'  flange.  This  is  shown  in  I  F  Fig.  6, 
but  is  more  noticeable  in  some  other  pieces 
not  illustrated  in  this  report. 

To  show  the  variation  in  the  strength  of 
the  material  in  the  flange  of  one  beam,  L, 
three  pieces  were  tested,  one  cut  near  root  of 
web,  one  from  extreme  edge  of  flange,  and 
one  intermediate.    The  results  are  as  follows: 

Lbs.  per  sq.  in. 

Near   root — elastic   limit    24.000 

Intermediate    elastic    limit 34,000 

Extreme  elastic  limit   36,000 

This  again  shows  the  increase  of  strength 
with  a  greater  working  of  the  material. 


K.    R. 


K.  w. 


K.   F. 


Pig.  4 Microphotographs  of  Specimens  Cut   from   Flange  Web  and   Root  of  Bear 
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Per  cent 
Beam  Specimen     elongation 

Bethleliem.  cut  from.       in  S  ins. 

I^24-in.  73      llis Web  25 

Flange  28 

Root  2S.1 

M— IS-in.  4S.5  lbs Web  26.6 

Flange  32.3 

Root  31.3 

N— 12-in.  36      lbs Web  21.9 

Flange  26.6 

Root  25 
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TABLE 

II. 

Per  cent 

con- 

Maximum 

trac- 

Elastic 

strength 

Loca- 

Appear- 

tion 

limit  lbs. 

lbs. 

tion  of 

ance  of 

of  area. 

per  sq.  in. 

per  sq.  in. 

fracture. 

fracture 

52.8 

33,000 

72,600 

Center 

Silky 

53.8 

24.000 

70.000 

4th— in. 

Silky 

57.3 

22.500 

67,300 

3rd— in. 

Silky 

55.4 

19.500 

59,600 

1st— in. 

Silky 

55.7 

21,000 

57,300 

2niJ— in. 

Silky 

58.5 

28,500 

56,200 

4th— in. 

Silky 

44 

31.500 

72,600 

1st— in. 

Silky 

43.7 

33.000 

66,000 

1st— in. 

Silky 

51 

24,000 

68,400 

2n(i — in. 

Silky 

Conclusions. — A  brief  summary  of  the  re- 
sults may  be  made  as  follows : 

(1)  The  elastic  limit  varies  considerably 
for  material  cut  from  different  portions  of  the 
beam,  both  standard  and  Bethlehem,  being 
lowest  in  root  of  web,  higher  in  flange  near 


Some  Notes  on  Methods  in  Constructing 

a  Concrete  Sewer. 

A  portion  of  the  Northwestern  Trunk  Sewer 
being  built  through  Shawnee  Park,  Louisville, 
Ky.,  is  a  good  example  of  deep  trenching.    The 


Fig.    5 — Appearance    of    Fracture    Surfaces 

in    Specimens   Cut   from    Flange,   Web   and 

Root  of   Large   Beams. 


root,  and  highest  in   web.     This  confirms  the 
work  of  Professor  Marburg. 

(2)  The  indications  are  that  there  is  con- 
siderable difference  chemically  in  the  material 
in  different  parts  of  the  beam.     It  is  desirable 


TABLE  in. 
Average   maximum   fiber   stress  for  web,    flange 
and  root. 
Standard 
Beam.  Floor  stress.  Remarks. 


S-in.  13.5  lbs. 


25 

31.; 

40 

42 

60 


10- 
12 

12-in. 
15-in. 
15-in. 
15-in.  80 
18-in.  55 
20-in.  65      _  _  _ 
Bethlehem 
Beam. 
24-in.  73      lbs. 
18-in.  48.5  lbs. 
12-in.  36      lbs. 


lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 


65.900 
60,600 
61,600 
61,600 
67,300 
53,700 
55,100 
58,100 
64,100 


70,000 
37,700 
69,000 


Beam 
Beam 
Beam 
Beam 
Beam 
Beam 
Beam 
Beam 


light  for 
light  for 
heavy  for 
light  for 
heavy  for 
heavy  for 
light  for 
light    for 


Beam 
Beam 
Beam 


light  for 
light  for 
light    for 


height 
height 
height 
height 
height 
height 
height 
height 


height 
height 
height 


that  these  chemical  tests  be  made  and  recorded 
as  a  part  of  this  investigation. 

(3)  The  appearance  of  the  fractured  pieces 
indicates  a  considerable  variation  in  the  density 
iif  the  material  throughout  tlie  beam,  due  prob- 


trench  excavated  is  from  10  to  40  ft.  in  depth, 
averaging  36  ft.  The  width  on  top  is  25  ft. 
The  digging  is  mostly  in  sand,  with  a  top 
layer  of  clay. 

The  sewer  is  a  three  centered  concrete  arch 
13  ft.  6  ins.  X  9  ft.  It  is  built  of  reinforced 
concrete  and  the  inside  surfaces  are  finished 
with  a  regular  sidewalk  construction. 

The  first  few  feet  of  excavation  were  taken 
out  with  horse  scrapers.  Below  this  the  trench 
is  sheeted  and  the  excavation  is  taken  out  with 
a  clamshell  bucket  operated  by  a  stiff-leg  der- 
rick with  a  bull  wheel.  Another  similar  der- 
rick is  working  continuously  at  the  rear  end 
of  the  work,  doing  all  the  backfilling  and 
pulling  sheeting.  Besides  the  engineer  and 
fireman,  three  men  are  kept  employed,  with 
this  derrick,  in  pulling  sheeting  and  cleaning 
up. 

The  forward  derrick  employs  the  usual  crew 
of  two  men  and  all  the  work  of  preparing  the 
trench  for  placing  the  sewer  forms,  such  as 
digging,  trimming,  sheeting  and  timbering,  is 
carried  on  by  the  same  gang  that  does  the 
concreting.  This  gang  consists  of  about  23 
men. 

The  steel  gang  consists  of  6  men  and  they 
are  kept  busy  practically  all  the  time  on  the 
binding  and  placing  of  steel.     There  are  about 


Fig.  6— Appearance  of  Fracture  Surfaces  in 

Specimens  Cut  from  Flange,  Web  and  Root 

of  Small  Beams. 


ably  to  the  w-ork  of  rolling.  The  tliin  beams 
(as  defined  in  Table  III)  show  material  su- 
perior to  that  of  the  thick  beams. 


292   lbs.   of   steel   reinforcement   to   the   lineal 
foot  of  sewer ;  %  in.  steel  is  used. 
A  portable  carpenter's  shop,  containing  cir- 


cular and  band  saws,  is  maintained  near  the 
work,  for  the  use  of  the  four  carpenters  em- 
ployed to  handle  all  the  form  work.  Blaw 
arch  forms  are  used. 

Three  finishers  are  employed  to  keep  the 
concrete  surfaces  finished  as  the  work  goes 
along.  These  men  are  paid  straight  time  and 
are  free  to  be  off  the  job  when  their  work  is 
done,  but  must  work  until  each  section  of 
sewer  is  surfaced  before  leaving  the  job. 

Besides  the  men  already  mentioned,  three 
handy  rnen  and  one  team  are  employed  for 
various  jobs. 

One  of  the  unusual  features  of  the  work  is 
the  use  of  8x8-in.  timbers  for  bracing  the 
sheeting  apart.  The  span  of  the  trench  is 
2-5  ft.,  but  the  derricks  are  placed  a  safe 
distance  away  from  the  edge,  and  no  trouble 
has  yet  been  experienced.  The  braces  are 
spaced  about  7  ft,  apart  and  in  tiers  which  are 
about  4  ft.  apart  vertically.  Three  sets  of 
sheeting  are  used  in  the  deep  cuts. 

In  driving  the  hardwood  sheeting,  a  cast 
iron  cap  is  placed  on  top  of  the  plank  as  a 
protection.  This  is  an  inexpensive  precau- 
tion, and  undoubtedly  has  paid  for  itself  many 
times  on  each  job  where  it  has  been  used. 

The  contract  prices  for  the  work  are :  for 
steel  3  cts.  per  lb.;  concrete  $8.50  per  cu.  yd., 
and  excavation  $24.00  per  lin.  ft.  of  trench. 

The  contractor  for  the  work  is  the  Jas.  Duff 
Construction  Co.  of  Cleveland,  O.  Mr.  W.  A. 
Green    is    Superintendent. 


Personals. 

Mr.  R.  H.  Howard  has  resigned  his  position 
as  Engmeer  of  Maintenance  of  Wav  for  the 
Chicago  &  Eastern  Illinois  R,  R.  and  will  take 
a   position   with   an   eastern  railway. 

Bluxome  &  Co.,  contractors  for  concrete  and 
reinforced  concrete  construction,  have  removed 
their  office  from  5  Front  St..  San  Francisco 
Cal.,  to  533  Monadnock  Bldg.,  that  city. 

Mr.  B.  M.  Hall,  Chief  Engineer  Porto  Rico  Irri- 
gation Service,  has  resigned  and  will  return  to 
his  home  at  Atlanta,  Ga.,  where  he  will  resume 
his  professional  practice  as  consulting  engineer. 

Mr.  Hugh  Crozer,  Knoxville.  Tenn.  has  re- 
signed his  position  as  Chief  Engineer  of  Pike 
Road  Work  for  Coche  Countv.  Tennessee,  and  is 
succeeded  by  Mr.  Herbert  Holt  of  Newport. 
Tenn. 

William  Gammons,  one  of  the  oldest  civil  en- 
gineers in  the  employ  of  the  Chicago.  Milwaukee 
&  St.  Paul  Ry..  died  suddenly  June  28,  of  heart 
trouble,  while  on  a  visit  to  his  family  at  Bour- 
bon, Ind. 

Henry  Clay  Weeks,  an  architect  of  Xew  York 
Cil'y,  died  July  1  at  his  country  home  at  Bay 
Side,  Long  Island,  aged  66  years.  Mr.  Weeks 
was  one  of  the  first  men  to  start  a  systematic 
campaign  in  this  country  for  the  extermination 
of  mosquitoes. 

Col.  Walter  L.  Fisk,  Corps  of  Engineers,  U.  S. 
Army,  at  present  Division  Engineer  of  the  Lakes 
Division  at  Buffalo,  N.  Y..  has  been  appointed  to 
succeed  Brig. -Gen.  W.  H.  Bixby.  Chief  of  En- 
gineers, as  President  of  the  Mississippi  River 
Commission,  with  headquarters  at  St.  Louis,  Mo. 

Mr.  T.  Martin,  heretofore  Assistant  Engineer 
of  the  Canadian  Pacific  Ry,,  at  Calgary,  has  been 
appointed  Division  Engineer  of  the  new  Sas- 
katchewan Division,  with  headquarters  at  Moose 
Jaw,  Sask.  Mr.  H.  B.  Sims,  heretofore  Resident 
Engineer  at  Moose  Jaw,  has  been  appointed  As- 
sistant Division  Engineer. 

Mr.  Arthur  H.  Blanchard,  M.  Am.  Soc.  C.  E.. 
Associate  Professor  of  Civil  Engineering  at 
Brown  University,  has  resigned  his  position  as 
Deputy  Engineer  of  the  State  Board  of  Public 
Roads  of  Rhode  Island.  Professor  Blanchard  is 
now  in  Europe  invesugating  the  construction 
and  maintenance  of  hituminonus  surfaces  and 
bituminous    pavements. 

Dr.  Charles  A.  White,  scientific  associate  of 
the  late  President  Langley  of  the  Smithsonian 
Institution,  member  of  many  scientific  societies 
in  this  country  and  ±i,urope  and  author  of  nu- 
merious  scientific  publications,  died  June  29  at 
Washington,  D.  C.  aged  84.  The  greater  part 
of  his  writings  were  on  geology  and  paleontolo- 
gy. Dr.  White  was  horn  at  North  Dighton. 
Mass.,  and  for  a  time  was  professor  of  natural 
history  in  the  Iowa  State  University  and  in  Bow- 
doin  College.  For  many  years  he  was  state 
geologist  of  Iowa. 

In  our  issue  of  June  1.5  we  stated  that  Mr. 
P.  E.  Trask,  of  Los  Angeles,  had  been  ap- 
pointed Chief  Engineer  of  the  Arrowhead  Res- 
ervoir &  Power  Co,  This  statement  was  some- 
what misleading,  inasmuch  as  it  might  be  taken 
to  imply  that  Mr.  Trask  had  given  up  his  con- 
sulting engineering  practice,  which  is  not  the 
case.  Mr.  Trask  is  one  of  the  two  consulting 
engineers  of  the  company,  and  in  order  to  meet 
certain  contract  and  specification  requirements 
he  was  designated  as  Chief  Engineer.  This  ap- 
pointment was  made  to  tide  over  a  period  of  a 
few  weeks  only  and  took  no  additional  time. 
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The      principal      railroad 
•pjjg  construction      contract      let 

.  .        during    the    past    week    ap- 

DoingS  01  the     pears  to  have  been  the  one 
Week.  awarded    by    the    Canadian 

Northern   interests   for  con- 
structing tlie  Duluth,  Win- 
nipeg &  Pacific  Ry.   from  Virginia,  Minn.,  to 
Dukith,  Minn.     The  contract  calls  for  grading 
87  miles  of   roadbed,  the   construction  of  500 
feet  of  rock  tunnel,  several  wood  trestles  and 
12  steel  bridges,  aggregating  1,830  lineal  feet 
in   length.     It  is  reported  that  the  work  will 
cost    about    $35,000    per    mile.      Foley,    Welch 
&  Stewart,  St.  Paul,  Minn.,  received  the  con- 
tract.    Among  the  other  railroad  construction 
contracts   let   recently   are   the   following:     A. 
C.    Mann.,    Winnipeg,   Man.,    for   GO   miles   of 
the  main  line  of  the  Canadian  Northern   Ry., 
from    a    point    opposite    New    Westminster ; 
J.   R.   Barry,   Bert   Beaton,   A.   Finlavson  and 
J.  O.   Palmer,  all  of  Fort  William,  Ont.,  for 
sub-contracts   on  the   new   line   of   the   Cana- 
dian   Northern    Ky.    from    Edmonton    to    tne 
Pacific     coast ;      Burns     &    Co.,    705    Isabella 
BIdg.,     Chicago,     111.,     for     constructing     the 
projected  line  of  the  Wheeling,  Cadiz  &  Tus- 
carawas Traction  Co. ;  The  Shugart  &  Barnes 
Bros.   Co.,  Des  Moines,  Iowa,  for  grading  37 
miles    of   the   Atlantic    Northern   &    Southern 
R.   R.  from  Atlantic,  Iowa,  southwest  to  Vil- 
lisca,    the     contract      involving    500,000    cubic 
yards   of   excavation ;    Sundstrom   &   Stratton, 
90_  West    St..    New    York   City,    for   about   12 
miles   of   double  track  work  near  Adams,   N. 
Y.,    for    the    New    York    Central    &    Hudson 
River   R.    R. ;    Erickson    &   Peterson,   for   the 
construction  of  85   miles   of   line  on  the   Na- 
tion-Vale,   Oregon,    branch    of     the    Oregon 
Trunk      Line:      Porter      Brothers.     Spokane. 
Wash.,    for   the    construction    of   the   first   24 
miles    of    the    United    Railways    extension    to 
Tillamook. — A    meeting    of    the    directors    of 
the   Texas    Centrs-I   R.   R.  is   to   be   held   this 
week  at   Waco,  Tex.,  to  execute  a  mortgage 
for   $2,000,000.      The    money   will   be   used   in 
extending     and     improving     the     road. — The 
Mexican    Railway,    which    runs   between    City 
of  Mexico  and  Vera  Cruz,  last  week  adopted 
plans    for    improvements    and    extensions    of 
branch  lines  which  involve  the  expenditure  of 
more    than   $2,000,000.— Continuing   his   policy 
of  practical    conservation.    President    Taft   on 
July   7    signed    orders   withdrawing   35,073,164 
acres   of   coal   lands    from  the  public   domain 
in    the    states    of    North    and    South    Dakota, 
Washington,    Utah,    Colorado    and   the    terri- 
tory  of    Arizona.      Of   the    total    withdrawals 
20.698,469     acres     are     new,    while     14,374,695 
acres   are   covered   in   confirmations   and   rati- 
fications   under   the   new   law,    approved  June 
25,  of  withdrawals  made  durintr  the  past  four 
years  by  both   President  Roosevelt  and   Pres- 
ident Taft. — The   first   caisson   to   be   used   in 
the  reconstruction  of  the  Quebec   bridge  was 
launched    on    July    7    at    Sillerv   and    will    be 
completed    in    a    cove    there    lintil    it    attains 
the   height   of   70   feet.      Actually  the   caisson 
measures    180    feet    in    length    bV   75    feet    in 
width   and   50   feet   in   height.     On   the   south 
shore  of  the  St.  Lawrence  the  work  of  clear- 
ing away  the   debris  at  the  approaches  to  the 
wrecked    bridge    is    progressing   very    rapidly. 
Some  4,000  tons   of  metal  have  already  been 
cleared  and  about  as  many  remain  to  be  re- 
moved.    This   task   will,   however,   be   accom- 
plished before  the  fall  of  this  vear.— The  Bal- 
timore  &   Ohio   R.    R.    Co.   on'  July   7  placed 
orders    for   4,000   additional    freight   cars    and 
will    award    a    contract    in    a    few    days    for 
another  1,000  gondola  cars.    The  management 
also    has    ordered    50    additional    locomotives 


of  the  Mikado  type.  The  aggregate  cost  of 
the  equipment  is  about  $6,100,000.— Approxi- 
mately 800  miles  of  new  main  lines  and 
branch  lines  were  completed  in  Texas  during 
the  fiscal  year  ending  June  .30,  according  to 
official  reports  to  the  State  Railroad  Com- 
mission.—The  Board  of  Estimate  and  Appor- 
tionment of  New  York  Citv  has  approved  the 
plans  of  the  Board  of  Water  Supply  to  ex- 
tend the  Catskill  water  system  by  rock  pres- 
sure tunnel  from  the  Hill  View  reservoir, 
The  Bronx,  under  Manhattan  and  the  East 
River  into  Brooklyn,  to  connect  with  the 
water  system  of  that  borough  and  Queens  and 
Richmond.  This  scheme  will  involve  an  ex- 
penditure of  $25,000,000. 

One    of   the    first    official 
PropreSS  on      statements      regarding     the 
i-rogress  on     progress     that     has      been 
the   Chicago      made   in  the   plans   for  the 
Subway  Plans.   Pf  ^enger     subway     system 
■^         ""•    of   Chicago   was  given   out 
on     Saturday    by    Bion    J. 
Arnold,  chfef  subway  engineer.     According  to 
this   statement   14  different  types  of   subways 
are  under   consideration,   and  the  engineer  is 
now   engaged   in   deciding  which  one   he   will 
recommend  to   the   City  Council.     The   types 
under  consideration  include  subways  contain- 
ing from  two  to  eight  tracks,  the  chief  differ- 
ences  in   the   different    forms   of  construction 
being    in    whether    they    are    single    deck    or 
double    deck.      Mr.    Arnold   stated   that   since 
his  appointment  as  chief  subway  engineer  by 
Mayor  Busse  on  Feb.  7,  1910,  an  organization 
had  been  completed  as  rapidly  as  possible,  but 
that  the  force  had  devoted  about  four-tenths 
of  its  time  to   the  collection  and  compilation 
of  elevated  traffic  data  for  use  in  the  study  of 
methods    for   relieving  loop  congestion,   four- 
fifths  of  the  expense  of  which  is  borne  by  the 
elevated   railway   companies.     On   the   subject 
of   initial  subways  the  report  stated :     "State 
street   is    a    desirable    thoroughfare   in    which 
to  locate  a  north  and  south  subway  by  reason 
of  its  extensive  width,  the  fact  that  there  are 
fewer   utilities     under     its     surface   than   any 
other  street  in  the  downtown  or  subway  dis- 
trict, except  Michigan  avenue,  and  that  there 
are   no   elevated   lines   except  where   the  loop 
crosses    at     State    and    Van     Buren    streets. 
Studies    for   the   location    of    initial    east   and 
west  subwa3'S  are  being  made   in   the   streets 
between  the  Chicago  River  and  Twelfth  street, 
as   well  as  east  and   west  connections  to  the 
north   and    south   subways   on   Division   street 
and    Twenty-second    street    to    accommodate 
the   elevated   trains."     An   outline   of  the   re- 
search work  done  was  given  as  follows:     A 
survey    of     the    Illinois    tunnel.     Record    of 
changes  in  the  location  of  utilities,   including 
sewers  and  water  mains,  also  the  location  of 
additional    utilities    in    the    area    bounded   by 
Chicago     avenue,     Halsted     street.     Twelfth 
street  and  the  lake,  since  July  1,  1909,  the  date 
when  the  department  of  public  works  ceased 
work  on  the  same.     Record  of  the  location  ot 
utilities,  including  sewers  and  water  mains,  in 
the    extended    areas    from   Twelfth   street   fo 
Twenty-fourth  street  on  the  south,  fro:!i  Hal- 
sted  street  to  Peoria  street  on  the  v<est,  and 
from  Chicago  avenue  to  Willow  street  on  the 
north.     Record  of  the  subsidewalk  occupancy 
and    miscellaneous    occupancy    of   streets    and 
alleys   in   the   extended   area.     Record   of   the 
surface  location  of  utilities  in  various  streets 
where    subway   location   is   probable.      Collec- 
tion of  complete  information  as  to  the  charac- 
ter   of    the    buildings    and    their    foundations 
abutting    on    State    street    between    Randolph 
and  Van  Buren  streets,  and  like  information 
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of    the    buildings    abutting    on    other    streets 
where  subway  location  is  probable. 


Francis      M.      Ferguson, 
one  of  the  first  contractors 
Francis  M.      '°.  "^"^  modem  methods   in 
_  railroad   construction   work, 

Ferguson.        particularly    in     heavy    tun- 
nel    and     mountain     work, 
died   suddenly   June   22,   at 
Denver,   Colo,   the   direct  cause  of  his  death 
being   fatty   degeneration   of    the   heart.     Mr. 
Ferguson  had  gone  to  Denver  to  bid  upon  a 
large   railroad   construction   contract   and   had 
just  put  in  his  proposal  when  he  was  strick- 
en.    Mr.  Ferguson  was  born  Oct.   1,   1863,  in 
Cqrydon,    Wayne    County,    Iowa,    his    father 
being    Oliver    Ferguson,    a    well    known    con- 
tractor of  that  county.     He  was  educated  in 
the   public    schools,   and   after   he    was    grad- 
uated  began  \Vork  as  a  water  boy  in  a  con- 
striiction   gang  in   the    employ   of   his    father. 
He   worked    his    way   up    until    he    became    a 
partner  of  his  father  in  the  firm  of  Ferguson 
&  Son,  which  they  organized  in  1889.     After 
the  death  of  his  father,  Mr.  Ferguson  in  18.96 
removed  to   New  York,  where,  together  with 
his  brother,  he  organized  the   Ferguson  Con- 
structing Co.,  of  which   he  became  president, 
remaining    in    this    position    until    his    death. 
This  company  has  handled  numerous  railroad 
construction    contracts    of    large    proportions, 
the    mileage    aggregating    more     than     3.000 
miles,  and  has  operated  in  over  thirty  differ- 
ent  states.     Among  the  more  important  con- 
tracts handled  by   this  company  are  the   fol- 
lowing:    The  extension  of  the 'Wabash  R.  R. 
into  Pittsburg,  involving  12  miles  of  construc- 
tion  and    including   sevcrel    tunnels,    chief    of 
which  is  the  3.3.33   foot   tunnel   on  the  north 
shore   of    the    Monongahcia;    the   West    Side 
Belt   Ry.  at   Pittsburg,  involving  28  miles  of 
line;  20  miles  of  work  on  the  Pittsburg.  Bes- 
semer &  Lake  Eric  R.  R. :  work  on  the  Coal 
&  Coke  Ry.  in  West  Virginia ;  the  Greenbrier 
extension    of    the    Chesapeake   &    Ohio    Ry. ; 
extensive  work   on   the    Buffalo.   Rochester's 
Pittsburg  R.  R.,  and  on  the  Cleveland.  Lorain 
&  Wheeling  R.  R. ;  three  sections  of  the  New 
York,    Westchester    &    Boston    Ry. ;    15   miles 
on   the   Winston-Salem    South    Bound    R.    R., 
and    work   on'  the   Orange   county  cut-off  of 
the  Erie  R.  R.     In  addition  the  company  has 
done  much   government  work  between   Mem- 
phis  and    New    Orleans    on     the     Mississippi 
River;  has  built  more  than  100  miles  of  gravel 
road   the    Seymour.    Dudleytown    and    Xewrv 
gravel   road)    in   Indiana,  and  Contract  No.  2 
on   the    New   York    State    Barge    Canal.    Mr. 
Ferguson    was    married    in    October.    190.5,   to 
Miss  Bertha  Sweeney  of  Pittsburg,  who  with 
a  young  daughter  survives  him. 


A     northern     contractor 

TVio  TVoTT  nf     ^*'ho   has  done  much   work 
ine   way  oi     ,„  ^^^^  j^^^  remarked  re- 

the  ITegro        cently    that    the    more    he 

T  oV,«,o,  saw    of    the    lower    classes 

Laborer.       ^^  ^„„,„  ,., ,  __,  .,,„  ,^^3 

he  A 
short  time  ago  this  c  c;cd 
in  putting  in  a  sewer  system  in  a  *mall  city 
in  Mississippi.  While  engae'>d  in  thi":  work 
he  took  a  contract  to  put  ■  'p 
sewer,  and  as  his  foremen  .n 
the  other  work  he  •■  "..^^  the 
si.x  or  seven  negroes  the  trench- 
ing.     Everj-thing   wert    r   awhile,   and 

then  the  contractor  was  summoned  to  his 
office.  Before  leciving  the  job  he  appointed 
one   of    the   negroes    as    temporary    foreman, 
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and  told  him  to  call  him  up  on  the  telephone 
every  hour  and  report  how  the  work  was 
progressing.  The  contractor  returned  to  his 
office  and  presently  the  negro  foreman  called 
up  and  reported  that  everything  was  going 
fine,  but  added  that  the  trench  had  begun  to 
cave.  The  contractor  told  him  to  get  some 
planks  and  sheet  the  trench.  Another  hour 
passed  and  the  foreman  called  up  and  again 
reported  that  everything  was  "fine,"   but  that 


the  men  had  "busted"  a  water  main  and  were 
half  drowned.  He  was  told  to  mend  the  main 
as  best  he  could  and  proceed  with  (he  work. 
The  next  time  the  foreman  called  up  every- 
thing was  still  going  fine,  but  the  ni^n  had 
run  across  a  stick  of  dynamite  and  didn't 
know  what  to  do  with  it.  The  contractor  gave 
instructions  as  to  what  was  to  be  done  and 
waited  somewhat  an.xiously  for  the  next  re- 
port.     It    came    in    less    than    half    an    hour : 


"They  have  struck  a  whole  package  of  dyna- 
mite," said  the  foreman  over  the  telephone. 
Reckon  they're  getting  right  into  a  dyna- 
mite mine.  I  had  'em  throw  it  all  out  and 
they  are  still  working  fine."  Another  hour 
passed  and  the  foreman  against  called  up. 
"Hey,  boss,"  he  said,  "the  men  all  dun  left. 
They  found  what  they  said  was  man  bones 
in  the  trench  and  they  riz  out  just  like  buz- 
zards, and  I  reckon  they're  going  yet." 


RAILWAYS,     STEAM      AND      ELECTRIC 


Alabama  Notes. 

FROM    CORRESPONDENTS   AND   OTHER   SOURCES. 

Directors  of  the  proposed  railroad  from 
Selma  to  Birmingham  have  been  over  the 
route  and  have  made  arrangements  for  se- 
curing the  necessary  right  of  way.  George 
H.  Clarke,  Birmingham,  Ala.,   is  engineer. 

Arizona  Notes. 

FROM    CORRESPONDENTS    AND    OTHER   SOURCES. 

A  petition  has  been  filed  with  the  Surveyor 
General  of  Arizona  at  Phoenix,  Ariz.,  by 
Howell  Jones,  land  commissioner  of  the  Santa 
Fe  railroad  company,  for  the  survey  of  23 
townships  in  the  Hualapai  valley  in  Mohave 
county,  totaling  over  500,000  acres.  The  land 
is  within  the  grants  to  the  railroad  company 
and  the  survey  is  to  put  it  in  position  to  be 
utilized  either  by  the  railroad  company  or 
some  one  else.  The  survey  will  cost  the  com- 
pany in  the  neighborhood  of  $20,000. 

The  L.  J.  Smith  Construction  Co.  has  been 
making  good  progress  on  its  railroad  con- 
struction work  in  Arizona.  E.  M.  Burch  is 
superintendent  on  part  of  this  work  and  is 
located  at  Camp  No.  1,  Flagstafif,  Ariz.  Frank 
Richmond  is  general  foreman  of  Camp  3, 
Henry  Miller  of  Camp  4  and  C.  A.  Scott  of 
Camp  2. 

Arkansas  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  town  of  Hope,  which  has  a  population 
of  6,000,  has  granted  a  street  railway  franchise 
to  J.  F.  Black  and  L.  'W.  Jones  of  Texarkana. 
It  is  believed  that  this  franchise  will  also  be 
used  in  connection  with  an  interurban  line  to 
be  built  between  Texarkana,  Hope  and  Hot 
Springs. 

The  Memphis,  Dallas  &  Gulf  R.  R  has  in- 
crea^sed  its  capital  stock  from  $045,000  to 
$7,875,000.  The  company  proposes  to  extend 
its  line  from  Murfrecsboro  to  Memphis,  Tenn 
H.  C.  McCluer,  Nashville,  .\rk.,  is  Chief 
Engineer. 

Henry  Dalhoff,  Little  Rock,  has  made 
propositions  to  the  Business  Men's  League  of 
Hot  Springs,  for  the  construction  of  a  steam 
railroad  from  Hot  Springs  to  a  point  about 
17  miles  west  on  the  Onachita  river.  The 
road  is  to  be  known  as  the  Hot  Springs  & 
Mountain  Valley  Belt  Line.  The  project  also 
involves  the  expenditure  of  about  $2,700,000 
for  three  large  dams  along  the  Onachita 
river  for  the  development  of  electric  power. 

The  Central  Arkansas  &  Eastern  R.  R.  Co. 
has  increased  its  capital  stock  from  $880,000 
to  $1,000,000  to  cover  the  cost  of  an  extension 
of  the  line  from  England  to  Stuttgart,  which 
is  already  under  construction. 

Surveys  have  been  .started  from  Cave 
Springs,  a  town  on  the  Arkansas,  Oklahoma 
&  Western  R.  R.,  to  lay  out  the  route  for  an 
electric  railway  from  that  point  to  Benton 
ville.  Cave  Springs  is  ten  miles  southeast 
of  Rogers  and  work  on  that  portion  of  the 
line  from  Rogers  to  Bentonvillc  will  be  start- 
ed this  month.  The  .►\rkansas,  Oklahoma  & 
Western  R.  R.,  W.  R.  Felker,  President,  Rog- 
ers, Ark.,  is  said  to  be  back  of  the  electric 
railway. 

Advices  from  Stuttgart.  .Ark.,  state  that 
Chief  Enginc'er  C.  D.  Purdon,  of  the  Cotton 
Belt    Ry.,    has    made   arrangements    with    the 


ofiicials  of  the  Central  Arkansas  &  Eastern  R. 
R.    for   a   connection    with   their   line   in   that 
city.      By   terms   of   the   agreement   it   is   said  ' 
the  companies  will  use  the  same  depot. 

California  Notes. 

FROM    CORRESPONDENTS    AND    OTHER    SOURCES. 

The  City  Council  of  Berkeley  has  granted  a 
franchise  to  the  Oakland  Traction  Co.  for  the 
extension  of  the  Euclid  Ave.  car  line  from 
University  and  Shattuck  Aves.  to  the  north 
end  of  Euclid  Ave.  in  the  Wheeler  tract. 
Work  on  the  actual  construction  will  com- 
mence at  once. 

The  Han  ford  &  Summit  Lake  Ry.  Co.  has 
filed  its  articles  of  incorporation  at  Hanford. 
The  company  proposes  to  build  an  electric 
railroad  from  Hanford  through  Grangeville 
and  Hardwick  into  the  Summit  lake  region  and 
w-ill  return  through  Lemoore  and  Armona. 
The  road,  including  the  loop  and  an  exten- 
sion to  Laton,  will  be  15  miles  long.  The  capi- 
tal stock  is  $500,000  of  which  $15,000  has  al- 
ready been  subscribed  by  the  following  di- 
rectors:  Charles  King  Hardwick,  J.  O.  Hick- 
man and  George  C.  .\ydelott  of  Hanford. 
Ralph  W.  Heins  of  Santa  Cruz  and  Clifford 
McClellan  of  San  Francisco. 

The  San  Bernardino  Valley  Traction  Co., 
A.  B.  Merrihew,  General  Manager,  San  Ber- 
nardino, is  planning  to  extend  its  Citrus  Ave. 
line  through  Crafton  at  Mentone,  coming  back 
to  Redlands  in  Colton  Ave.,  making  a  5-mile 
loop. 

The  Afterthought  Copper  Co.  is  to  re-open 
its  mine  at  Ingot,  85  miles  from  Redding,  and 
will  expend  $100,000  for  improvements,  to  in- 
clude the  building  of  a  railroad  to  connect 
with  the  Terry  Lumber  company's  road,  a  dis- 
tance of  six  miles  from  the  .Afterthought 
mine.  S.  E.  Bretherton,  220  Mills  Bldg.,  San 
Francisco,   Cal.,   is   Consulting  Engineer. 

Engineers  of  the  Southern  Pacific  Ry.  are 
preparing  plans  for  a  subway  under  the  rail- 
road tracks  at  17th  and  B  Sts.,  in  Sacramento. 

The  Northern  Electric  Ry.  Co.,  of  Chico, 
will  soon  have  work  started  on  its  branch 
line  from  Yuba  City  to  Colusa. 

Articles  of  incorporation  have  been  filed 
for  the  Warren  Creek  Railroad  Company 
proposing  the  construction  of  a  railroad  from 
Humboldt,  Cal.,  up  the  Warren  Creek  to  the 
Minor  Quarry.  The  incorporators  are  Isaac 
Minor,  Caroline  Minor  and  L.  D.  Graeter. 

As  the  result  of  farmers  along  the  proposed 
route  of  the  Nevada-California-Oregon  Ry. 
north  of  Alturas,  Cal.,  charging  too  high 
prices  for  their  land,  it  has  been  decided  to 
alter  the  line  from  the  east  side  to  the  west 
side  of  Goose  Lake  in  order  to  reach  Lake- 
view,  Ore.  It  is  also  thought  that  the  line 
will  be  extended  to  Klamath  Falls  from  .Al- 
turas. George  S.  Oliver.  Reno,  Nev.,  is  Chief 
Engineer   of   the   railroad. 

Colorado  Notes. 

FROM     CORRESPONDENTS     AND     OTHER     SOURCES. 

The  Pueblo  &  San  Luis  Valley  R.  R.  Co. 
has  an  application  before  the  City  Council  of 
Pueblo  for  a  franchise  to  carry  on  a  street 
car  business  within  the  city  limits  and  as  far 
as  City  Park,  where  it  will  connect  with  the 
main  line  to  the  San  Luis  Valley.  It  is  prob- 
able that  the  city  will  require  a' bond  of  $35,- 
000  as  a  guarantee  that  the  road  will  be  com- 
pleted at  the  end  of  six  months. 


Florida  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Construction  work  is  well  along  on  the  rail- 
road being  built  from  Ocala,  Fla.,  to  Palatka, 
Fla.,  for  the  Rentz  Lumber  Co.,  of  White 
Springs,  Fla.,  and  it  is  expected  that  trains 
will  be  in  operation  by  December  from  Fort 
McCoy  to  Rodman,  12  miles  southwest  of 
Palatka.  The  railroad  has  been  in  operation 
for  some  time  from  Ocala  to  Fort  McCoy  in 
Marion   county. 

Construction  work  on  the  Florida  East  Coast 
Ry.  Extension  is  progressing  rapidly  and  it  is 
believed  that  trains  will  be  in  operation  to 
Key  West  in  less  than  a  year  and  a  half.  The 
track  across  Stock  Island,  six  miles  from  Key 
West,  has  been  completed.  Nearly  1,200  men 
are  now  employed  on  the  grade  between  Key 
West  and  Boat  Key  Harbor.  Boca  Chica 
camp  has  a  gang  of  about  200,  and  of  this 
number  about  70  are  engaged  in  laying  rails. 

The  Florida  Ry.  Co.,  Frank  Drew,  Presi- 
dent, Live  Oak,  Fla.,  is  said  to  be  considering 
extending  its  line  toward  Thoraasville,  Ga. 

Good  progress  is  being  made  with  the  grad- 
ing work  in  the  Florida  Ry.,  and  it  is  believed 
that  the  Fernandina  and  Jacksonville  end  of 
the  line  will  be  in  operation  by  Jan  1.  At 
present  that  portion  of  the  road  between 
Piney  Island  and  Nassau  river  in  Nassau 
county  is  being  cleared  and  graded.  Part  of 
the  grading  force  will  shortly  go  on  toward 
Jacksonville,  while  a  smaller  firm  will  be  en- 
gaged in  the  terminates  in  Fernandina.  Frank 
Drew,  Live  Oak,  Fla.,  is  President. 

Georgia  Notes. 

FROM    CORRESPONDENTS    AND    OTHER    SOURCES. 

Maps  of  the  proposed  electric  railway  to 
connect  Chattanooga,  Tenn.,  and  Dalton,  Ga., 
have  been  prepared  and  according  to  a  state- 
ment of  F.  T.  Reynolds,  Secretary  of  the 
Chamber  of  Commerce  of  Chattanooga,  the 
line  will  probably  connect  with  Murray  county 
points,  being  run  from  Dalton  to  Chatsworth 
and  there  connecting  with  the  Louisville  & 
Nashville  R.  R. 

The  Atlanta  &  Carolina  Ry.  Co.,  which  pro- 
poses an  interurban  electric  railway  from  At- 
lanta to  Augusta,  by  way  of  Athens,  has  se- 
cured all  necessary  franchises  and  practically 
all  right  of  way.  In  addition  to  its  interurban 
line  the  company  will  control  eight  rniles  of 
railway  in  Atlanta  and  work  on  this  is  to  be 
started  by  September.  The  main  line,  from 
.Atlanta  to  Augusta,  which  will  not  be  started 
until  later,  will  lake  in  nearly  all  the  im- 
portant cities  between  the  tw'O  termini.  Leav- 
ing Atlanta  the  route  will  go  through  East 
Atlanta  out  Confederate  Ave.  through  White 
City  and  Grant  park,  through  Lithonia,  Con- 
yers.  Walnut  Grove,  Jersey,  Mount  Monroe, 
High  Shoals,  Watkinsville,  .Athens,  Crawford, 
Lexington,  Washington  and  then  to  Augusta. 
The  company  has  secured  authority  from  the 
the  State  Railroad  Commission  for  a  bond 
issue  for  $6,000,000.  Capt.  J.  W.  English,  At- 
lanta, is  President  and  Matthew  Mason  is 
Chief  Engineer. 

A  resolution  has  been  introduced  in  the 
State  Legislature  authorizing  Governor  Brown 
to  purchase  234%  acres  of  land  in  Hamilton 
county.  Tennessee,  for  use  as  terminal  prop- 
erty for  the  Western  &  .Atlantic  R.  R. 
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Idaho  Notes. 


FROM     CORRESPONDENTS     AND    OTHER     SOURCES. 

Construction  of  the  Boville-Elk '  River 
branch  of  the  Chicago,  Milwaukee  &  Puget 
Sound  Ry.  has  been  completed.  Elk  River 
is  a  distance  of  22  miles  from  P.oville  and 
is  the  site  of  the  new  sawmill  of  the  Potlatch 
Lumber  Company,  which  is  soon  to  be  con- 
structed. 

Tlie  bill  authorizing  the  survey  of  all  un- 
surveyed  railroad  grant  lands,  expense  of 
which  is  to  be  borne  by  the  companies  to 
whom  the  lands  were  granted,  has  been 
agreed  to  by  the  Senate  and  the  House  at 
Washington,  D.  C.  The  move  will  result  in 
the  survey  of  about  729,034  acres  in  Washing- 
ton and  •J71..520  acres  in  Idaho,  all  of  which 
are  Northern  Pacific  grants,  and  will  be  sub- 
ject to  taxation.  If  for  any  reason  the  rail- 
roads fail  to  make  deposits  witliin  90  days 
after  the  notice  from  the  Secretary  of  In- 
terior their  lands  will  be  forfeited. 

Preliminary  survey  has  been  completed  by 
the  Oregon  Short  Line  for  the  construction 
of  the  proposed  branch  from  Montpelier  to 
Paris.  Idaho,  a  distance  of  11  miles.  A  dele- 
gation of  citizens  of  the  latter  city  are  to 
complete  arrangements  with  the  company  at 
Salt  Lake  City,  Utah,  and  as  soon  as  right 
of  way  can  be  secured  active  construction 
work  will  be  started  on  the  grade.  William 
Ashton,  Salt  Lake  Cit.v,  Utah,  is  Chief  Engi- 
neer  of   the   company. 

Illinois  Notes. 

FROM    CORRESPONDENTS    AND    OTHER    SOURCES. 

The  Decatur  Southern  Ry.  &  Light  Co.,  R. 
L.  McCalam,  Chief  Engineer,  Decatur,  has 
completed  surveys  for  the  projected  interut- 
ban  line  between  Decatur  at  Pana.  .^s  pro- 
posed the  line  will  enter  Decatur  at  the  root 
of  South  Oakland  Ave.  at  the  west  side  of  the 
new  Lincoln  park.  Crossing  the  Sangamon 
river  at  the  park  will  require  a  20-ft.  fill  for  a 
distance  of  more  than  a  quarter  of  a  mile.  The 
bridge  will  span  more  than  -500  ft.,  and  will 
be  constructed  of  reinforced  concrete  and 
steel. 

The  St.  Louis,  Iron  Mountain  &  Southern 
Ry.  (Missouri  Pacific  system)  has  started 
surveys  for  the  proposed  extension  of  that 
road  from  De  Soto  to  Duquoin  city,  a  distance 
of  1.5  miles,  passing  through  Elkvi'lle  and  Hal- 
lidayboro. 

The  Murphysboro  &  Southern  Illinois  Elec- 
tric Ry.  now  building  into  Carbondale  proposes 
to  later  extend  the  line  to  Carterville  to  con- 
nect with  the  Gould  electric  line.  An  exten- 
sion of  the  Gould  line  will  be  built  to  Duquoin 
according  to  present   plans. 

The  directors  of  the  Madison  County  Inter- 
urban  Belt  Ry.  Co.  held  a  meeting  at  High- 
lands the  latter  part  of  last  month  and  ap- 
pointed a  committee  composed  of  Eugene 
Schott,  of  Highland,  111.,  and  ].  F.  Long,  of 
New  Douglas,  III,  to  confer  with  W.  B.  Mc- 
Kinley,  head  of  the  Illinois  Traction  system, 
for  the  construction  of  its  proposed  line.  The 
Illinois  Traction  system  is  reported  to  have 
agreed,  at  a  previous  conference,  to  build  the 
line  if  the  towns  of  Troy,  St.  Jacob  and  High- 
lands would  stand  the  expense  of  lloating  the 
bond  issue. 

Burns  &  Co.,  70.5  Isabella  Bldg.,  Chicago, 
111.,  contractors  for  constructnig  the  line  of 
the  Northern  Illinois  Electric  Ry.  Co.  between 
Amboy  and  Lee  Center,  have  eight  miles  of 
the  line  northeast  from  Amboy  now  under 
construction. 

Advices  from  Galesburg  quote  President 
W.  C.  McWhinney  of  the  Galesburg-Rock 
Island  Interurban  as  stating  that  he  had  suc- 
ceeded in  financing  the  building  of  the  elec- 
tric line  and  had  let  the  contract  for  con-  " 
struction  to  a  New  York  company.  As  the 
franchises  and  the  right  of  way  were  secured 
last  year  there  will  be  no  delay  in  the  work. 

A  interurban  line  is  projected  to  run  from 
Princeton  via  Dover  and  La  Moille  to  Men- 
dota.  111.  A  company  to  build  and  operate 
the  line  has  not  yet  been  organized,  and  the 
matter  is  still  in  the  hands  of  a  committee,  of 
which  F.  W.  Clark,  Princeton,  111.,  is  secre- 
tary and  L.  J.  Kendall,  La  Moille,  111.,  is 
chairman.      We    are    advised    that    engineers 


have  been  over  the  route  and  arc  to  make  a 
report  on  the  feasibility  of  the  project. 

Indiana  Notes. 

FROM    CORRESPONDENTS   AND   OTHER   SOURCES. 

City^ Council  of  Columbia  City  is  shortly  to 
be  asked  lor  a  franchise  through  the  city  for 
the  interurban  line  from  Fort  Wayne  to  Wi- 
nona, now  being  promoted  by  J.  A.  Barry,  of 
Fort  Wayne. 

The  city  officials  of  Fort  Wayne  and  the 
Pennsylvania  R.  R.  have  entered  into  an 
agreement  whereby  the  railroad  will  secure 
three  additional  tracks  across  Calhoun  St.  The 
railway  agrees  to  pay  the  extra  cost  of  the 
additional  track  elevation  work  necessary.  The 
railroad  also  agrees  to  pay  any  damage  suits 
successfully  brought  against  the  city  by  reason 
of  the  extension  of  the  railroad's  right  of 
way  north  on  Calhoun  St.  to  provide  space 
for  the  tracks.  The  tracks  are  required  for 
entrance  to  the  new  $1,000,000  station  of  the 
Pennsylvania. 

Good  progress  is  being  made  with  the 
double  track  work  on  the  Big  Four  between 
,\nderson  and  Indianapolis,  and  it  is  believed 
that  the  work  willbe  completed  by  October 
or  November.  It  is  understood  that  after 
this  work  is  completed  bids  will  be  taken  for 
a  continuation  of  the  double  track  to  a  point 
near  Cleveland.  The  present  improvement 
includes  a  five-mile  change  in  the  right-of- 
way  in  the  vicinity  of  Pendleton  in  order  to 
overcome  heavy  grades  and  curves.  To  do  so 
the  railroad  is  being  shifted  to  the  southeast 
so  that  it  barely  touches  the  edge  of  Pendle- 
ton. The  original  right-of-way,  still  in  use. 
goes  directly  through  the  heart  of  the  town. 
Because  of.  Fall  Creek  and  its  valley  at  Pen- 
dleton, the  new  roadway  for  the  double  track 
of  the  Big  Four  will  have  a  grade  from  six- 
teen to  twenty  feet  high,  and  all  streets  and 
highw-ays  intersecting  the  Big  Four  in  the 
vicinity  of  Pendleton  will  have  subways.  It 
also  is  necessary  to  build  a  new  bridge  over 
Fall  Creek  at  Pendleton.  It  will  be  of  con- 
crete, and  will  cost  $68,000.  It  will  be  .300  ft. 
long  and  will  have  six  arches.  At  this  time 
about  400  men  are  building  bridges  and  cul- 
verts and  laying  steel  for  the  double  track. 
Contractors  for  the  grade  have  about  300 
men  at  work  at  various  camps  along  the  Big 
Four. 

The  Grand  Trunk  Ry.  is  to  make  a  prelim- 
inary survey  of  a  proposed  new  route  from 
Mishawaka  to  and  through  South  Bend  over 
a  private  right  of  way,  where  it  is  proposed 
to  lay  a  double  track.  At  present  the  Grand  , 
Trunk  in  passing  through  the  city  of  South 
Bend  is  compelled  to  confine  its  tracks  to  Di- 
vision St.,  and  to  handle  its  traffic  over  a  sin- 
gle track.  The  officials  of  that  city  refuse  to 
grant  additional  privileges  as  to  trackage  fa- 
cilities. 

The  Warsaw  Construction  Co.,  Warsaw, 
has  been  incorporated  with  a  capital  stock  of 
$7,100.  The  directors  are  Earl  W.  Conrad, 
R.  De  Puy,  Charles  F.  Nye,  C.  Edwin  Stout, 
Edward  B.  Smith,  John  W.  Nusbaum  and 
Theodore  C.   Frazer. 

Iowa  Notes. 

FROM    CORRESPONDENTS   AND   OTHER   SOURCES. 

The  Interurban  Construction  Co.,  of  which 
August  Steffens,  Davenport,  la.,  is  President, 
has  reached  an  agreement  with  the  promoters 
of  the  Ottumwa-Iowa  City  interurban  line 
whereby  it  will  take  up  the  financing  and 
building  of  the  line. 

The  Chicago.  Great  Western  R.  R.,  follow- 
ing a  brief  cessation  of  labor,  has  restored 
500  or  600  men  to  work  on  the  road  bed  be- 
tween Des  Moines  and  Oelwein.  An  equal 
or  larger  number  will  be  put  to  work  on  the 
south  end  of  the  division  as  soon  as  labor- 
ers can  be  secured. 

According  to  official  announcement  the  Ha- 
warden  cut  off  of  the  Chicago  S;  Northwest- 
ern R.  R.,  will  be  thrown  open  for  heavy 
train  service  on  Nov.  1.  A  large  force  of 
men  is  now  at  work  under  the  supervision  of 
the  company's  engineers,  completing  the  grad- 
ing. Operations  are  under  way  at  both  ends, 
working  toward  the  middle,  and  the  dump  is 
to  be  ready  to  receive  the  rails  before  mid- 
summer.    The  Hawarden  cutoff  proper  is  34 


miles  in  length,  running  (nmi   Ni.  rr,n  1.,  H;-- 
wardcn.     From  Merrill  to  Mini 
over   Northwestern  track  alrca'i.  i 

from  Hinton  to  Sioux  City,  for  ilic  (jrcsciit 
ut  least,  the  Illinois  Central  tracks  are  to  be 
used,    as    now. 

The  Shugart  &  Barnes  Bros.  Co.  of  Des 
Moines  has  been  awarded  the  contract  for 
grading  37  niilis  of  the  Atlantic  Northern  & 
Southern  R.  k.  from  Atlantic  southwest  to 
Villisca.  The  contractors  will  assemble  the 
construction  outfit  and  men  at  Atlantic.  The 
road  has  been  in  operation  IT  miles  north 
of  Atlantic  for  several  years.  The  grading 
involves  the  removal  of  &U0,000  cu.  yds.  of 
dirt. 

The  Waterloo,  Cedar  Falls  &  Northern  R. 
R  ,  T.  E.  Rust,  Chief  Engineer,  W  aterlno,  la., 
has  engineers  at  Work  for  an  extension  from 
Cedar  Falls  to  Grundy  Center.  It  is  believed 
that  the  company  will  be  unable  to  do  any- 
thing on  the  Grundy  Center  line  this  year, 
aside  from  establishing  the  route,  as  it  is  well 
tied  up  with  the  Waverly  extension  and  big 
improvements  in  Waterloo.  The  distance  be- 
tween Cedar  Falls  and  Grundy  Center  via 
Dike  is  about  21  miles. 

Kansas  Rotes. 

FROM    CORRESPO.SDINTS    AND   OTHER    SOURCES. 

Definite  steps  lor  the  construction  of  the 
Topeka  &  Southwestern  R.  R.,  which  proposes 
a  line  from  Topeka  to  Council  Grove,  will 
probably  be  taken  on  .\ug.  1.5,  when  the  di- 
rectors of  the  company  will  meet  at  Topeka 
to  consider  the  plans  of  the  Falkenau  Elec- 
trical Construction  Co.  of  Chicago,  for  build- 
ing the  line. 

An  ordinance  is  before  the  Commissioners 
of  Kansas  City,  Kans.,  p/oviding  for  the  con- 
struction of  a  street  car  line  south  on  7th  St. 
from  Minnesota  .Ave.  to  the  city  limits.  The 
plan  for  this  proposed  line  contemplates  its 
subsequent  extension  across  the  Kaw  River  to 
Rosedale,  which  would  necessitate  the  build- 
ing of  a  new  bridge  across  the  river  at  or 
near  Packard  St. 

It  is  reported  that  the  Atchison,  Topeka  & 
Santa  Fe  R.  R.  is  planning  on  relaying  the 
Girard  branch,  now  under  construction,  with 
heavier  rails.  Work,  however,  will  not  be 
started  on  this  improvement  until  next  spring. 

Kentucky  Notes. 

FROM    CORRESPONDENTS    AND   OTHER   SOURCES. 

The  Louisville,  Henderson  &  St.  Louis  Ry. 
Co.,  now  operating  1S8  miles  of  steam  line,  is 
planning  to  put  on  an  interurban  line  of  cars 
run  by  gasoline  between  Cloverport  and  Hen- 
derson and  Evansville.  S.  Stiles,  Louisville, 
Ky.,  is  Chief  Engineer. 

It  has  been  reported  in  Louisville,  Ky.,  that 
the  Louisville  &  Nashville  R.  R.  Company  is 
now  considering  the  construction  of  a  third 
track  between  Louisville  and  Lagrange.  The 
estimated  cost  of  the  work,  which  is  made 
necessary  by  the  increasing  traffic,  is  $100,- 
000.  J.'  E.  Willoughby,  Louisville  K'v  .  is 
Chief  Engineer  of  Construction 

Louisiana  Notes. 

FROM    CORRESPONDENTS    AND    OTHER   SOURCES. 

Surveys  have  been  completed  and  construc- 
tion work  is  to  be  started  soon  on  a  railroad 
to  be  built  for  Frank  Janes,  Forest,  La.,  to 
open  up  a  timber  section. 

The  New  Orleans  Great  Northern  R.  R., 
N.  G.  Pearsall,  General  Manager,  Bogalusa, 
La.,  is  stated  to  have  secured  right  of  way 
and  terminal  grounds  for  its  entrance  to  Jack- 
son, Miss.  Contracts  for  the  construction 
work  are  said  to  have  already  been  let. 

The  Southwestern  Traction  &  Power  Co.  of 
New  Orleans,  has  been  organized  and  pro- 
poses to  build  an  interurban  line  through 
Teche  County.  F.  W.  Crosby,  New  Orleans, 
La.,  is  interested. 

The  Southern  Pacific  R.  R.  opened  its  Ma- 
mou  extension  on  July  3.  The  extension  runs 
from  Eunice  to  Mamou,  a  distance  of  ten 
miles. 

The  Franklin  &  Abbeville  Ry.,  on  July  1 
placed  in  operation  its  new  extension  from 
New  Iberia  to  Milton,  17  miles.  The  com- 
pany now  has  5-5  miles  of  track,  and  Milton, 
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its  northern  point,  is  but  13  miles  from  La- 
fayette. W.  Y.  Kemper,  Franklin,  is  Chief 
Engineer. 

A  proposition  for  the  construction  of  an 
independent  trunli  line  to  the  Ohio  River, 
which  has  been  under  consideration  for  more 
than  a  year,  is  said  to  have  now  reached  the 
stage  where  foreign  bankers  may  furnish  the 
necessary  funds  for  the  line.  The  Mobile, 
Jackson  &  Kansas  City,  the  Mississippi  Cen- 
tral, the  New  Orleans  Great  Northern  and 
several  of  the  lumber  tap  lines  operating 
through  Mississippi  are  said  to  be  back  of 
the  plan.  The  proposed  line  is  to  be  built  into 
New  Orleans  from  Hattiesburg,  utilizing  as 
far  as  possible  the  rights  of  way  held  by  a 
number  of  lumber  tap  lines.  Plans  have  also 
been  completed  to  e.xtend  the  Mobile,  Jackson 
&  Kansas  Citj'  R.  R.  to  the  Ohio  River.  The 
men  who  are  understood  to  back  the  project 
are  L.  S.  Berg,  president  of  the  Mobile,  Jack- 
son and  Kansas  City;  F.  L.  Peck,  Scranton, 
Pa.,  president  of  the  Mississippi  Central,  and 
Sol  Wexler,  vice-president  of  the  Whitney- 
Central    National   Bank. 

Advices  from  Baton  Rouge,  La.,  are  to  the 
effect  that  contractors  on  the  Frisco  extension 
from  Erwinsville  to  Lakeland,  have  built 
about  three  miles  of  embankment  and  are 
pushing  the  work  rapidly  toward  completion. 
Steel  will,  it  is  said,  be  laid  in  time  to  handle 
the  fall  crop. 

The  Hammond  Interurban  Ry.  Co.,  which 
projects  a  four  mile  line  from  Hammond  to 
Genesee,  has  secured  his  right  of  way,  and 
will  let  construction  contracts  shortly.  W.  E. 
Libby,  Hammond,  La.,  is  president. 

Massachusets  Notes. 

FROM    CORRESPONDENTS   AND   OTHER   SOURCES. 

The  Board  of  .\Idermen  of  Salem,  Mass., 
have  appropriated  $2,.500  to  defray  the  ex- 
pense of  engineering  work  incident  to  the 
abolition  of  grade  crossings  on  the  Boston  & 
Maine  R,  R.  in  the  city.  Already  $1,000  out 
of  a  previous  appropriation  of  $l,.5O0  has  been 
expended  for  preliminary  work  by  an  engineer 
and  for  service  rendered  by  the  city  solicitor. 
It  is  estimated  that  the  expense  of  abolishing 
grade  crossings  in  the  city  will  be  at  least 
$2,000,000,  of  which  this  city  will  be  called 
upon  to  pay  10  per  cent. 

The  Boston  &  Eastern  Electric  R.  R.  Co., 
which  proposes  a  high  speed  electric  line  from 
Boston  through  East  Boston,  Revere,  Lynn, 
Salem,  Peabody.  Danvers  and  Beverly,  has 
been  granted  permission  by  the  state  legisla- 
ture to  construct  its  proposed  tunnel  under 
Boston  harbor. 

Michigan  Notes. 

FROM    CORRESPONDENTS   AND   OTHER    SOURCES. 

The  Ovvosso  &  Corunna  Electric  Co.,  W.  E. 
Guthrie,  Superintendent,  Owosso,  is  to  im- 
prove its  electric  railway  between  Owosso  and 
Corunna.  New  rails  will  be  laid  and  the  equip- 
ment of  the   line   renovated   generally. 

The  Osborn  Engineering  Co.,  of  Cleveland, 
C,  has  made  preliminary  survey  for  an  elec- 
tric railway  from  Flint  to  Long  Lake.  The 
survey  was  made  for  several  business  men  of 
Flint,  who  propose  to  organize  a  company  if 
it  is  found  that  the  road  can  be  built  for  a 
reasonable  cost. 

Surveys  for  the  extension  of  the  Detroit 
&  Mackinac  Ry.  to  Rogers  City  will  be  com- 
pleted early  next  month.  It  is  expected  to 
have  trains  running  into'  Rogers  City  by 
Dec.  1. 

At  a  recent  meeting  of  the  City  Council 
of  Muskegon  Heights,  Mich.,  permission  was 
granted  the  Grand  Rapids  &  Indiana  R.  R. 
to  put  a  spur  from  that  place  to  Muskegon 
and  to  construct  the  freight  house  providing 
that  the  work  be  comiileted  within  three 
years.  E.  H.  Barnes,  Grand  Rapids,  Mich., 
is  Chief  Engineer  of  the  company. 

Kncal  &  Ryan,  Lansing,  Mich.,  who  have 
the  contract  for  constructing  an  electric  rail- 
way between  Lansing  and  Grand  Ledge, 
Mich.,  a  distance  of  12  miles,  have  some  nice 
grading  to  sublet  to  parties  with  small  outfits. 
Kneal  &  Ryan  may  also  be  in  the  market  for 
a  few  second,-haiid  wheeled  scrapers  in  good 
condition. 


Minnesota  Notes. 

FROM    CORRESPONDENTS    AND    OTHER    SOURCES. 

The  ■  Canadian  Northern  Ry.  has  awarded 
the  contract  for  the  construction  of  its  sub- 
sidiary line,  the  Duluth,  Winnipeg  &  Pacific 
Ry  from  Virginia,  Minn.,  to  Duluth,  Minn., 
to  Foley,  Welch  &  Stewart,  St.  Paul,  Mmn. 
the  line  will  be  87  miles  long  and  will  cost 
about  $35,000  per  mile.  The  company  contem- 
plates the  erection  in  Duluth  of  independent 
terminals  -down  by  the  water  front.  Part  of 
their  wharfage  has  already  been  secured.  This 
piece  of  construction  will  give  the  Canadian 
Northern  a  through  line  from  Winnipeg  to 
Duluth  and  excellent  connections  with  Chi- 
cago. The  contract  includes  500  lin.  ft.  of 
rock  tunnel,  several  wood  trestles,  and  12 
steel  bridges  aggregating  1,830  lin.  ft.  H.  T. 
Hazen,  619  Lyceum  Bldg.,  Duluth,  Minn.,  is 
Chief  Engineer. 

The  plans  for  the  construction  of  the 
Minneapolis  &  St.  Louis  Ry  branch  from 
Pierre,  S.  Dak.,  to  Aberdeen  are  still  under 
consideration  by  the  officials  of  the  road.  At 
a  conference  with  the  business  men  of  Pierre, 
G.  W.  Seevers  and  W.  G.  Bierd,  Minneapolis. 
Minn.,  General  Manager,  were  given  an  ex- 
tension of  90  days  in  which  to  commence 
construction   work  on  the  road. 

It  is  said  that  the  Duluth  &  Iron  Range  R. 
R.,  which  has  a  line  to  the  Virginia  mine, 
under  construction,  is  planning  to  connect 
with  the  Duluth,  Missabe  &  Northern,  a  short 
distance  south  of  the  Rainy  Junction  and  en- 
ter Virginia  over  their  tracks,  discarding  the 
use  of  the  Virginia-Gilbert  line,  and  the 
depot  on  the  hills.  W.  A.  Clark,  Duluth, 
Minn.,  is  Chief  Engineer  of  the  D.  &  I.  R.  Ry. 

A  large  surveying  party  is  now  working 
in  Stearns  and  Todd  counties,  Minnesota.  This 
party  is  heading  north,  apparently  toward 
Winnipeg,  and  it  is  reported  that  a  crew  is 
working  south  from  that  city  to  connect  up 
with  the  line  being  running  from  Minnesota. 
It  is  believed  that  these  surveys  are  being 
made  for  a  Winnepeg  line  for  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  The  line  runs  be- 
tween the  line  of  the  Great  Northern'  road 
which  runs  north  from  Sauk  Center  to  Walker 
and  the  Soo  line  which  connects  Minneapolis 
and  Thief  River  Falls.  It  passes  through  the 
counties  of  Todd,  Otter  Trail,  Becker,  Clear- 
water, Red  Lake,  Marshall  and  Roseau. 

Duluth  and  Vicinity. 

BY     PETER    E.     MEAGHER. 

The  Duluth,  Winnipeg  &  Pacific  Railway 
Co.  has  let  the  contract  for  the  extension  of 
their  railroad  from  Virginia,  Minn.,  to  Du- 
luth, Minn.,  a  distance  of  87  miles,  to  Foley, 
Welch  &  Stewart,  St.  Paul,  Minn.  The  work 
to  be  started  immediately.  There  is  a  great 
deal  of  rock  work,  some  steam  shovel  work, 
and  a  large  amount  of  team  and  station  work. 
There  will  be  work  for  quite  a  few  sub-con- 
tractors on  this  road,  and  anyone  looking  for 
new  contracts,  by  addressing  Peter  E. 
Meagher.  409  West  Michigan  St.,  Duluth, 
Minn.,  will  be  supplied  with  full  information. 

John  Meyers,  general  superintendent  for 
this  vicinity  for  the  Barnett  &  Record  Co., 
large  dock  contractors,  was  a  caller  last 
week.  They  have  a  great  deal  of  work  under 
way  at  the  present  time,  and  are  giving  em- 
ployment  to   a  large   number  of   men. 

Patrick  McDonnell,  Duluth  contractor,  was 
awarded  a  $98,000  paving  job  by  the  City  of 
Duluth  a  short  while  ago,  and  has  already 
started  on  the  same  and  is  rushing  it  to 
completion  as  fast  as  possible.  He  was  also 
awarded  about  $26,000  worth  of  sewer  work 
by  the  City  of  Duluth  this  week. 

Mr.  J.  R.  Morris  of  Mac.\rthur  Brothers 
Co.,  was  a  caller  here  last  week.  He  was 
on .  his  way  up  to  the  iron  country  to  look 
over  the  two  large  stripping  contracts  that  his 
firm  has  up  there. 

Contractors  and  others,  when  in  this  vicin- 
ity, are  invited  to  make  the  labor  and  equip- 
ment offices  of  Peter  E.  Meagher,  409  West 
Michigan  St.,  Duluth,  Minn.,  their  head- 
quarters. 

J.  R.  Carey  of  the  contracting  firm  of  John- 
son  &    Carey  was  a  visitor   here   last   week. 


They  have  got  quite  a  bit  of  work  under 
way  at  the  present  time,  and  intend  to  start 
a  new  contract  that  they  have  in  Canada  in 
the  next  very  few  days. 

C.  J.  A.  Morris,  contractor  from  St.  Paul, 
was  a  visitor  here  last  week.  He  said  all  of 
their  work  was   in   excellent   condition. 

J.  B.  O'Connell,  who  is  a  large  paving  con- 
tractor at  Two  Harbors,  Minn.,  came  in  to 
see  us  recently.  He  said  his  work  is  prog- 
ressing  nicely. 

W.  S.  Charles  of  Jones  Brothers,  general 
contractors,  was  a  visitor  here  with  us  this 
week.  He  came  up  from  Columbus  to  look 
over  their  stripping  job  on  the  Iron  Range. 
He  reported  their  work  in  various  parts  of 
the    country    in    very    nice    shape. 

The  labor  situation  at  Duluth  is  in  a  -very 
satisfactory  condition  at  the  present  time. 
There  is  quite  a  bit  of  work  going  on,  but 
.there  are  enough  men  here  at  the  present 
time  to  just  about  fill  all  positions  offered. 
Some  of  the  large  railway  companies  up  this 
way  have  recently  laid  off  quite  a  few  of 
the'ir  extra  gangs,  and  that  has  thrown  quite 
a  few  laborers  on  the  market.  I  do  not  look 
for  a  scarcity  of  men  this  season. 

St.  Louis  Items. 

BY    A.    B.    KOENIG. 

The  L.  J.  Smith  Construction  Co.  has  fin- 
ished its  work  on  the  Memphis  division  of 
the  Iron  Mountain  R.  R.  and  moved  this  out- 
fit on  to  the  Kansas  and  Colorado  divisions 
of  the  Missouri  Pacific  R.  R.  This  company 
is  making  rapid  progress  with  their  ballasting 
on  the  Missouri  Pacific  out  in  this  country. 

The  Frisco  has  in  contemplation  the  build- 
ing of  a  new  line  from  Kingsville,  Texas,  on 
the  St.  Louis,  Brownsville  &  Mexico,  to  San 
.A.ntonio.  After  the  extension  of  the  Frisco 
south  from  Brady  is  completed,  there  will  be 
a  northwest-southeast  line  through  San  An- 
tonio to  Kingsville,  on  the  New  Orleans- 
Houston-Brownsville  road,  known  as  the 
New  Orleans,  Texas  &  Mexico  division  of 
the  Frisco.  Albert  T.  Perkins,  railroad  ex- 
pert of  the  St.  Louis  Union  Trust  Company, 
who  has  just  returned  to  St.  Louis,  reconnoit- 
ered  the  projected  line.  The  route  of  the 
Kingsville-San  Antonio  line  lies  about  fifteen 
or  twenty  miles  south  of  the  San  Antonio  & 
Aransas  Pass,  and  the  road  will  be  about  160 
miles  long.  Robert  Moore  accompanied  Mr. 
Perkins  to  Texas,  and  he  inspected  the  new 
bridge  across  the  Rio  Grande  at  Brownsville. 
The  bridge  is  in   commission. 

Grading  work  on  the  Hannibal-Kirksville 
interurban  line  is  stated  to  have  been  started 
near  Philadelphia,  6  miles  west  of  Palmyra. 
Joseph  McElroy  is  the  contractor.  Capt.  F. 
W.  Latimer,  Galesburg,  111.,  is  President. 

Grant  Bros,  expect  to  finish  their  work  at 
Pendleton.  Ind.,  in  about  10  days  and  are  in 
the  market  for  work  for  their  20-team  outfit. 
G.  C.  Smith  has  finished  his  bridge  and  pile 
driving  work  on  the  Burlington  in  Southern 
Illinois,  and  is  in  the  market  for  this  kind  of 
work.     Coulterville,  111.,  will  catch  him. 

The  F.  E.  Newberry  Electric  Co.  of  this 
city  were  awarded  the  contract  by  the  gov- 
ernment for  wiring  and  installing  the  gas  fix- 
tures in  the  new  postoffice  building  here. 
Their  bid  was  $15,588. 

Railroad  laborers  continue  to  be  a  scarce 
article  in  this  neighborhood.  Lots  of  demand 
for  them,  with  not  one-tenth  enough  labor  to 
supply  it.'  No  trouble  for  all  the  idle  laborers 
in  the  country  to  get  work  if  they  will  come 
to   St.   Louis. 

L.  A.  Nutter  of  the  L.  J.  Smith  Construction 
Co.  passed  through  St.  Louis  the  other  day 
with  a  part  of  the  L.  J.  Smith  Construction 
Go's  outfit,  bound  for  Kansas  and  Colorado. 
Dan  Hickey,  looking  as  fine  as  we  ever 
seen  him,  spent  last  week  in  town.  Dan  re- 
ports their  work  at  Belle  Fourche.  S.  Dak., 
getting  along  nicely.  They  will  finish  this 
work  this  year. 

Pat  Hannon  came  in  with  a  few  roasts  the 
other  day.  Left  here  for  Evansville,  Ind. 
We  expect  Pat  back  the  beginning  of  the 
week  and  are  looking  for  a  few  more  frys 
when   he    returns. 

The  building  committee  of  the  Board  of 
Education  opened  bids  last  Friday  on   a  few 
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contracts  for  work  on  lln  >cliiinl  Innliling^;. 
One  was  for  fitting  up  gynina--inins  in  various 
schools,  on  wliich  the  lowest  liidder  was  the 
I'-red  Medart  Manufacturing:  Co.  The  bid  was 
$14,84.").  Only  two  bids  were  made,  the  other 
being  $-2-_',oiill.  .Another  was  the  contract  of 
placing  folding  door  partitions  in  the  teach- 
ers' college,  on  wliich  the  lowest  bid  was 
^W.-i.S"),  by  the  Daniel  Evans  Construction  Co. 

Montana  Notes. 

lUOM    OlRRKSI'O.MiF.XTS   AXD   OTHKR    SOURCES. 

Reports  from  Wallace,  Mont.,  state  that 
tlic  Chicago,  Milwaukee  &  Pugct  Sound  Ry. 
has  complete  surveys  for  the  construction  of  a 
railroad  up  Big  Creek  for  a  distance  of  Id 
miles  and  that  construction  work  will  be 
commenced  about  July  1.  Later  the  line 
may  be  extended  to  \\'allace.  The  work 
would  require  the  construction  of  a  short 
tunnel 

.A.dvices  from  Palisade,  Nev.,  are  to  the  ef- 
fect that  the  reconstruction  of  the  line  of  the 
Eureka  &  Palisade  R.  R.  from  Palisade  to 
Eureka  is  under  way.  M.  L.  Requa,  San 
Francisco,   Cal.,   is  president  of  the  company. 

.According  to  advices  from  Lewistown, 
Mont.,  the  Great  Northern  Ry.  Co..  has  prac- 
tically completed  location  of  the  proposed  line 
between  that  city  and  Philbrook  and  con- 
tracts will  be  let  shortly.  Right  of  way  is 
being  secured  without  much  trouble  and  it  is 
e.xpected  to  have  the  line  completed  ready 
for  operation  by  the  end  of  this  year. 

The  Butte,  Boise  &  San  Francisco  R.  R.  Co. 
has  filed  its  articles  of  incorporation  at 
Butte.  The  companv  has  a  capital  stock  of 
fL'").oO(l,(l(lll.  and  will,  it  is  said,  shortly,  award 
contracts  to  a  construction  company  recently 
organized  in  Philadelphia,  headed  by  V.  S. 
Ruelens.  who  represents  foreign  capital,  for 
the  building  of  a  line  of  railroad  from  Butte 
to  Boise  and  San  Francisco.  .\mon.g  those 
interested  are  W.  H.  Haviland,  T.  Romich  of 
Butte,  \'.  S.  Reulens,  of  Paris,  France,  and 
T.  H.  McCabe  of  Butte,  F.  E,  Haviland,  Con 
McLaughlin  ami  James  E.  JMurrav,  all  of 
Butte. 

The  Great  Northern  Ry.  has  liled  at  the 
U.  S.  land  office,  at  Miles  City,  plats  of  the 
right  of  way  for  its  new  line  through  Mon- 
tana, as  far  as  Circle,  on  the  Redwater,  in 
Dawson  county.  The  plats  run  in  four  dif- 
ferent sections  and  the  route  as  filed  com- 
mences at  Newton  and  runs  along  Fox  creek 
to  the  Terry  Baldwin  ranch  and  from  there 
to  the  Redwater  near  Paxton  and  from  Pa.x- 
ton  down  the  Redwater  to  Circle,  which  is  the 
western  extremity  of  the  line  as  filed.  .At 
Newton  the  line  connects  with  the  N.  P. 
line  from  Glendive  to  Mondak  and  it  is  con- 
sidered likely  the  G.  N.  will  use  the  N.  P. 
line   from  Newlon  to   Mondak. 

Nebraska  Notes. 

FROM    C   RRESPONDENTS    AND    OTHER    SOURCES. 

The  City  Council  of  Fremont  has  granted  a 
franchise  to  the  Nebraska  Transportation  Co. 
of  Omaha,  Neb.,  for  the  construction  of  an 
interurban  line  within  the  city  limits.  Under 
the  terms  of  the  franchise  the  road  is  to  be 
complete  from  Omaha  to  Fremont  bv  Jan.  1, 
101-2. 

The  L'nion  Pacific  R.  R.  is  reported  to  have 
opened  bids  for  its  $l,00n,M()()  headquarters 
building  at  Omaha.  It  is  said  that  lb  com- 
petitors figured  on  the  work,  among  tliem  be- 
ing the  Selden  &  Buck,  Nathan  Tubbs,  Thonip-  . 
son-Starrett,  George  A.  Fuller  Co.  and  Swift 
of  Cliicago  and  St.  Louis  and  Mardis  and 
Gould  &  Son  of  Omaha. 

Good  progress  has  been  made  in  the  pro- 
motion work  for  the  Omaha.  Lincoln  &  West- 
ern Ry  project.  This  road  has  been  projected 
for  a  number  of  years,  but  now  all  contro- 
versies regarding  franchises  have  been  ad- 
justed and  a  construction  company  has  been 
organized  to  build  the  line.  The  route  of  the 
proposed  interurban  lines  is  as  follows :  Start- 
ing from  Omaha  the  line  will  cross  the 
Platte  river  just  below  the  mouth  of  the 
Elkhorn  river,  thus  saving  the  building  of  a 
liridgc  across  the  latter,  the  original  survey 
crossing  both  rivers  a  few  miles  north  of 
the  confluence.  Reaching  the  right  bank  of 
the  Platte,  one  line  will  run  through  Ashland 


10  Lincoln,  while  another  will  run  ihrnut;h 
VVahoo,  David  City,  Osceola  and  Aurora  to 
1-lastings.  Between  Wahoo  and  David  City 
the  road  will  he  almost  an  air  line,  crossinp 
the  Northwestern  just  north  of  Brainard  and 
keeping  to  the  north  of  the  U.  P  tracks  The 
road  will  run  due  west  from  David  City  until 
It  crosses  the  county  line,  and  will  thcii  veer 
south  to  Osceola.  Prank  Schaaf,  Lincoin. 
Neb.,  IS  the  promoter. 

Commercial  Club  of  Beatrice,  Xeli..  lias 
decided  to  take  up  the  matter  with  the  .Mis- 
souri Pacific  of  constructing  a  branch  line 
from  Virginia  to  that  citv,  a  distance  of 
about  2(1  miles.  Such  a  road  would  give 
Beatrice  direct  connection  with  Kansas  City 
and  would  be  of  great  benefit  to  business 
men  of  the  place! 

New  Jersey  Notes. 

FRO.M    CORRESro.MiK.N'TS   A.NU   OTHER    SOl.rRCES. 

The  newly  created  Utiltv  Commission,  suc- 
ceeding the  State  Railroad  Commission,  or- 
ganized by  electing  Frank  H.  Sommer  of 
Newark  as  president  and  .Alfred  N.  Barber 
of  Trenton  as  secretary.  The  organization  is 
the  same  as  that  of  the  State  Railroad  Com- 
mission, which  \Vent  out  of  existence  when 
the  new  Public  Utility  law  became  ellective 
the  new  Public  Utility  law  became  efTeclive. 
Announcement  was  made  that  the  organiza- 
tion of  the  old  commission  in  so  far  as  it 
deals  with  railroad  supervision  will  be  con- 
tinued. 

The  Civic  Society  of  North  Plain  field  town- 
ship is  endeavoring  to  have  the  Public  Serv- 
ice Corporation  extend  its  line  from  its  ter- 
minus oq  Somerset  St.;  North  Plainficid,  up 
the  mountain,  a  mile  or  two. 

The  \\'ild\vood  &  Delaware  Bay  Short  Line 
R.  R.  Co.  has  made  snveys  and  has  partly 
secured  the  capital  for  the  construction  oi  its 
projected  7%-mile  line  starting  from  Wild- 
wcod  and  running  northwest  to  the  Reading 
R.  R.  and  then  on  to  the  bay.  We  are  ad- 
vised that  construction  contracts  will  lie  let 
in  .August  or  September.  C.  L.  Baker,  Wild- 
wood,  N.  J.,  is  President  and  Harry  C.  Weir, 
Wildwood  Crest,  N.  J.,  is  Chief  Engineer. 

New  York  Notes. 

FROM    CORRESroXrEN'TS    A.Mi   OIHKR    SOURCES. 

The  Frontier  Electric  Ry.  Co.  is  to  apply  to 
the  City  Council  of  North  Tonawancla  for  a 
franchise  to  cross  the  streets  in  that  city  for 
its  proposed  trollcv  line  over  the  old  Buffalo, 
Thousand  Island  &  Portland  R.  R.  right  of 
way  between  BuiTalo  and  N'iagara  I'alls.  James 
T.  Simmons.  Niagara  p-alls,  N.  Y.,  is  Vice- 
Preside-nt. 

The  New  York  Central  &  Hudson  River 
R.  R.  is  preparing  to  submit  tentative  plans 
to  the  city  ofiiciats  of  Syracuse  for  elevating 
the  West  Shore  tracks  and  for  a  new  station. 

The  State  Public  Service  Commission  has 
been  giving  hearings  on  the  application  of 
the  New  York  Central,  West  Shore  and  the 
Terminal  R.  R.  Co.  for  permission  to  ex- 
tend their  terminal  lines  at  Depew.  In  the 
proposed  improvements  it  is  planned  to  close 
Broadway  in  Cheektowaga  and  the  School- 
house  road  to  get  the  line  around  the  out- 
skirts of  the  city.  This  is  objected  to  by 
property-owners. 

Sundstrom  &  Stratton,  nu  West  St.,  New 
Y'ork  City,  have  been  awarded  the  contract 
for  about  12  miles  of  double  track  work  near 
.Adams,  N.  Y.,  for  the  New  York  Central  & 
i  hid  son  R.   R. 

North  Carolina  Notes. 

rRO.M    CORRESI'DNPENTS  ANn  OTHER   .SOi;KCES. 

Location  surveys  are  now  tiiuler  way 
between  Belton  and  Greenville  for,  the  per- 
manent line  of  the  Greenville,  Spartanburg 
&  Anderson  Ry.  Co.  This  company  is  plan- 
ning a  number  of  lines  and  has  already  made 
preliminary  surveys  for  several  of  them.  The 
first  line  to  be  built,  however,  will  be  that 
between  .Anderson  and  Greenville,  then  from 
Greenville  to  Spartanburg,  ainl  possibly  on 
toward  Greenslforo,  N.  C.  It  is  estimated 
that  the  line  between  Belton  and  Spartanburg 
will  cost  about  $1,.500,000.  W.  J.  Thackston, 
Greenville,  N.  C,  is  President. 


Ohio  Notes. 

FKOM    tOKHKSI'O.M  K.M^    A.M.   olllIK 

RiRlil  of  way  is  being  secured  for  tl 
posed  iiuerurban  lin.  !■■  ...niH.i  C .lui. 
Zaiiesvillf,  the  roui  !> 

shore  (if   Uuckeyr   I 
to  make  arraiu 
Traction    Cu. 

lumbus.  Col.  .Ml..  11  I  r,... .Ill- :iii.!  1..:,  ii  \. 
Axline,  Columbus,  are  iiitcreslcd  in  ilie  lu-w 
road. 

^  The  City  Council  of  Columbus  has  ilircclcd 
Service  Director  llolton  to  nr.  i.:iic  i.l.ms, 
spcci'ications,  etc.,  and  an  esii  i 

for  the  elimination  of  the  siv 
cxislirg  where  tracks  of  the  ' 
crn  R.  K.  cross  streets  in  th. 

The    Cleveland,    .-Xkron    &    i    .iiiiin. 
W.  I'.  Wood,  Superintendent,  .Akron,  1- 
peiid  $;i."),0(M»   for   improvenients   tu   its    i...^... 
yards  at  South  .Akron.     Kiglit  to  ten  additional 
tracks  for  storage  purposes  will  be  laid. 

Officials  of  the  Southeastern  Ohio  Railway. 
Light  &  Power  Co.,  Zanesville,  have  been  nvcr 
the    territory    between    Crooksville    and    .\V-w 
Lexington    along    the    route   of    the   proposed 
extension.     .As  a  result  it   was  practice"      ' 
cided    to    abandon    the    tunnel    route.    . 
grades  there  arc  4   per  cent    while  aim...     . 
Kehoboth   route  the  grade  is  only  2  per  cent 
Official    action    upon    the    proposed    extciisii.n 
will   be  taken   some   time  in   the  near   fiilur 

The    Cleveland,    Cincinnati,    Chicago   &    .*.- 
Louis  Ry.  has  had  surveys  made   for  a  spur 
track   at   Cl.vde   to  cost   about   $.!.'«.iitHi. 
'  B.  .A.   Worthington,  Cleveland,  ( ) ,  Receiver 
for  the  Wheeling  &  Lake  Erie  K.   K.,  has  ap- 
plied   to   the   District   Court   at    Piti-I.iif-.    f.ir 
permission  to  issue  $2oo,(h>0  recei' 
cates  for  the  purchase  of  tools,  ma  .1 

other  equipment  for  the  new  repair  .^liujis  .: 
Brewster. 

The   r.ecessary  capital    for   the   .  . 

of  the  proposed  electric  railway   ii  1 

to   Youngstowii   is   reported   to  ha,. 

cured.      This    road    will    pass    through    Ta!l 
madge,  Brimfield,  Palmyra,  Rootstowii,  Kdir 
burg.    Diamond,    .Milton,    .North    Jackson   and 
West  .Austinburg,    Tom  L.  Childs.  Akron,  O, 
is   interested. 

It    is   now    thought   that   it    will    require   . 
least  two  years  to  complete  the  double  ir     ' 
ing   of   the    Big    I'our    road   between    .\l 
town    and    .Miamisburg.      On    the    stretc;.    . 
twcen    Middleto»-n    and    .Miamisburg    (KW.ii'. 
yds.  of  dirt  are  yet  to  be  removed. 

Right  of  way  for  the  proposed  Fifth  -Ave. 
cross-town  line  at  Columbus  is  assured.  The 
next  move  will  be  to  secure  a  franchise  -for 
the  Fifth  .Ave.  Company  from  the  city  coun- 
cil. The  proposed  car  line,  extending  from 
Shepard  to  Marble  CliflF,  will  cost  between 
$;:l(iil,000    and    $l(»0,(tOO. 

The  Baltimore  &  Ohio  R.  R.  has  begun 
work  at  Columbus  on  the  elimination  fif  five 
grade  crossings,  the  work  being  dm*  uiider 
the  direction  of  C.  Brown,  Constriirtini;  |.'mi..|- 
iieer,  Pittsburg,  I'a.  In  the  m. 
nance  is  to  come  before  tin 

umbus  for  the  elimination  01   ^,.,   .    ., ,.;, 

of  the   Pennsylvania  and    Big   Knur   railmaiis 
at    First,   Second,   Third,    Fnurth,    Filth     an. I 
Eleventh  .Avcs;  on  the  North  Side.    The  ordi 
nance   will   provide     for     an     election     ii--- 
November  on  the  question  of  issuing  ?! 
of  bonds  to  pav  the  cost. 

Burns   &•   Co.".   7il."i    Isabella    Bldu-     ■ 
III.,   have   secure<l    the   contract    f..i 
ing  the  projected  line  of  the  Ul    • 
&   Tuscarawas   Traction    Co. 
has   not   been   decided   as   to 
the  work  will  be  sublet 

Oklahoma  Notes. 

ntOM.  CORRESPO.VIiEXTS    AM.   f.rnt- 

The  Oklahoma  City  & 
Oklahoma  City,  has  fileil 
000,  the  proceeds  of   which   v. ill   Lc   Ur 
construction  purposes. 

Surveyi:  .'      '  "'    -•:    Vali.;.    .• 

Plains  R.   '  .  ss  on'th. 

second  pr.  ;.  ^    line   fr'.n 

Fountain                       iier.  i  he   first    line    rin 

was    not    -                 y    to  the-  officials   as   tti. 

grade   throutjii    the   hills  west   of   Hitchcock. 
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Okla.,  was  too  high  for  railroad  purposes  and 
it  is  beUeved  a  far  better  line  can  be  secured 
over  the  old  Rock  Island  survey  from  Wa- 
tonga  to  Kingfisher. 

The  Guthrie  Street  Ry.  Co.,  Guthrie,  is  to 
start  work  at  once  extending  its  west  Warner 
Ave.    line    for    four    blocks. 

Oregon  Notes. 

FROM    CORRESPONDENTS   AND   OTHER    SOURCES. 

Two  construction  camps  of  the  Oregon 
Trunk  Line  Ry.  have  been  located  near  Bend, 
Ore.  One  of  Bryan  &  Youngstrom,  who  have 
the  contract  for  the  construction  of  the  line 
4%  miles  north  of  Bend,  and  Rossi  &  Adams, 
who  also  have  a  contract  for  2  miles  of  work 
adjoining  the  other  contract.  The  latter  firm 
has  all  right  of  way  cleared. 

It  is  reported  that  Erickson  &  Peterson 
have  been  awarded  the  contract  for  the  con- 
struction of  8-5  miles  of  railroad  on  the  Na- 
tron-Vale branch  and  that  preparations  are 
being  made  to  establish  a  construction  camp 
■  near  Crescent,  Ore,  The  preliminary  survey 
for  this  line  runs  about  1  mile  south  of  Cres- 
cent but  arrangements  are  being  made  to  pur- 
chase rights  of  way  through  that  city  and 
permission  will  be  asked  of  the  Interior  De- 
partment to  make  the  necessary  alterations 
of  the  route  through  the  forest  reserve.  The 
Oregon  Trunk  Line  has  also  purchased  right 
of  way  for  a  spur  to  the  Weyerhaeuser  prop- 
erties in  the  timber  belt  along  the  Deschutes 
River,  to  the  site  of  the  proposed  new  mill. 

Three  new  construction  camps  have  been 
located  along  the  right  of  way  of  the  New 
Troutdale  extension  of  the  Oregon  Railroad 
&  Navigation  Co.,  to  keep  up  with  the  rapid 
progress  made  by  the  crews.  Most  of  the 
necessary  land  has  been  purchased  and  grad- 
ing is  well  under  way  for  the  new  branch, 
which  will  eliminate  the  heavy  grade  out  of 
Portland  through  Sullivan's  Gulch.  Work 
will  probably  be  completed  to  the  north  end 
of  the  tunnel  by  the  end  of  this  year. 

Right  of  way  agents  are  now  at  work  in 
the  vicinity  of  Merrill,  Ore.,  securing  options 
on  property  for  the  extension  of  the  Nevada- 
California-Oregon  R.  R.  through  that  city 
from  Alturas,  Cal.,  to  Klamath  Falls  as  men- 
tioned elsewhere  in  these  columns.  Merchants 
and  business  men  are  taking  considerable  in- 
terest in  the  work  and  assurances  have  been 
given  the  railroad  officials  that  the  citizens  of 
Merrill  and  other  points  along  the  proposed 
right  of  way  will  lend  every  effort  to  assist 
the  company  and  assure  the  success  of  the 
new   road. 

Surveyors  are  busy  changing  the  grade 
stakes  over  a  considerable  portion  of  the  old 
right  of  way  of  the  proposed  Mount  Hood 
Ry.  owing  to  the  expensive  property  through 
which  it  passed  in  the  vicinity  of  Gresham, 
Ore.  According  to  reports  the  line  will  go 
into  Portland  over  the  Oregon  Railroad  and 
Navigation  Company's  tracks  from  Monta- 
villa.  Joseph  W.  West,  Hood  River,  Ore.,  is 
Chief  Engineer  of  the  company. 

Pennsylvania  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

Residents  of  Steelton  are  asking  the  Central 
Pennsylvania  Traction  Co.,  Harrisburg,  to  ex- 
tend its  Oberlin  line  out  Harrisburg  St.,  past 
the  new  Kelhcr  park,  bridging  Mohn  St.,  thus 
making  a  belt  line  at  Steelton. 

The  Waynesburg  &  Blacksville  Street  Rail- 
way Co.,  recently  chartered  to  build  a  line  in 
Green  county  has  lilcd  notice  of  extension  to 
51  miles.  The  company  will  build  four  branch- 
es covering  various  points  in  the  county. 

The  Pennsylvania  &  Western  Ry  Co.,  Phila- 
delphia, has  been  granted  the  right  to  lay 
tracks  and  operate  cars  on  Swede  St.,  Norris- 
town,  from  the  Schuylkill  river  to  Airy  St., 
thence  on  Airy  St.  to  Markely,  and  on  the 
old  Swede  road  to  the  borough  line.  The  fran- 
chise carries  with  it  the  right  to  elevate  the 
tracks  from  the  river  to  Penn  St.  For  the 
franchise  the  borough  gets  brick  paving  on  all 
the  streets  traversed,  representing  a  probable 
cost  of  $0.5,000. 

A  large  force  of  men  is  rushing  the  con- 
struction of  the  Pittsburg  &  Shawmut  R.  R., 
which  is  being, extended  from  Jefferson  coun- 
ty through  Kittanning,  Pa.,  to  Pittsburg.  En- 


trance to  the  latter  city  has  now  been  assured 
for  arrangements  have  been  made  for  the 
company  to  use  the  tracks  of  the  Pittsburg, 
Bessemer  &  Lake  Erie  from  Houseville  into 
the  Pittsburg  district,  and  final  surveys  will 
be  started  at  once  by  the  Shawmut  along  its 
located  line  from  Freeport  to  Houseville,  a 
distance  of  14  miles.  Contracts  for  the  new 
extension  are  expected  to  be  let  soon. 

As  a  result  of  a  conference  recently  held 
between  A.  T.  Dice,  General  Manager  of  the 
Reading  Ry.,  and  Superintendent  Turk  of  the 
Shaniokin  Division  and  similar  officials  of  the 
New  York  Central  Ry.,  it  is  believed  a  joint 
shop  will  be  constructed  at  Newberry  Junc- 
tion for  the  repair  of  steel  cars.  This  move 
appears  quite  probable  as  the  N.  Y.  C.  Ry.  has 
taken  over  the  Western  Maryland  which  has 
a  connection  with  the  Reading  at  Shippens- 
burg.  Pa. 

Active  construction  work  has  been  started 
on  the  connecting  link  between  the  Western 
Maryland  and  Pittsburg  &  Lake  Erie  R.  Rs. 
from  Connellsville  to  Cumberland,  Pa.  Eighty 
per  cent  of  the  right  of  way  from  Connells- 
ville to  Garrett  has  been  cleared  of  timber 
and  underbrush  and  another  month  will  make 
a  decided  change  in  the  appearance  of  the 
Yough  valley.  Present  indications  are  that 
the  line  will  follow  the  Youghiogheny  river 
into  Connellsville.  The  Western  Maryland  road 
filed  bonds  in  Union  county  to  secure  prop- 
erty owners  along  the  route  against  dam- 
ages by  the  construction  of  the  proposed 
road. 

The  Central  Railroad  of  New  Jersey,  J.  O. 
Osgood,  Chief  Engineer,  New  York,  N.  Y., 
according  to  press  reports,  is  planning  a 
unique  method  for  eliminating  a  short  rock 
tunnel  at  Glen  Onoko,  a  short  distance  from 
Mauch  Chunk.  According  to  the  report  the 
railroad  will  blast  away  the  entire  cliff 
through  which  the  tunnel  is  driven.  This  cliff, 
which  is  one  mass  of  stratified  rock,  the 
strata  running  obliquely,  is  several  hundred 
feet  high  and  is  almost  perpendicular  at  one 
side,  while  its  base  measures  several  hundred 
yards. 

The  Lehigh  Valley  R.  R.,  E.  B.  Ashby, 
Chief  Engineer,  New  York,  N.  Y.,  is  to  have 
work  started  shortly  on  the  construction  of 
a  tunnel  through  Bear  Mountain  at  Mauch 
Chunk.  The  work  will  cost  about  $1,000,000, 
and  will  shorten  the  line  about  one  mile. 

The  Lehigh  Valley  R,  R„  E.  B.  .A.shby, 
Chief  Engineer,  New  York,  N.  Y.,  has  been 
making  final  surveys  for  its  proposed  cut  off 
branch  from  Hayes  Creek  to  Hazle  Creek 
Junction.  The  branch  when  completed  will 
cut  off  about  18  miles  of  heavy  grade.  It  will 
start  from  the  main  line  at  Hayes  Creek, 
crossing  the  Lehigh  river  and  the  C.  R.  R, 
of  N.  J,  tracks  by  a  bridge  90  feet  hi,gh  and 
over  a  quarter  of  a  mile  long.  The  line  will 
cross  the  Drifton  Branch  leading  in  the 
direction  of  Buck  Mountain  running  along  the 
foot  of  this  old  mining  settlement.  Passing 
through  Evergreen  and  Laurytown  valleys  it 
will  strike  the  Hazleton  branch  two  miles  west 
of  Weatherly. 

The  Central  Railroad  of  New  Jersey  has 
ordered  the  construction  of  ten  more  miles 
of  tracks  in  its  interchange  yard  between 
Allentown  and  Bethlehem. 

The  Baltimore  &  Ohio  R,  R.  lias  purchased 
about  200.000  sq.  ft.  of  land  at  30th  and  K  Sts„ 
Georgetown.  Washington,  D,  C,  The  property 
is  to  be  improved  by  a  freight  terminal  for 
the  Baltimore  &  Ohio  R,  R. 

Tennessee  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  Gunter  &  Thrasher  Contracting  Co., 
Chattanooga  and  Knoxville,  have  started  work 
on  the  construction  of  15  miles  of  double 
track  on  the  main  line  of  the  Nashville,  Chat- 
tanooga &  St,  Louis  Ry.  between  Nashville 
and  Chattanooga.  The  work  will  require 
9  or  10  months  for  completion  and  it  is  said 
that  the  contract  price  is  in  the  neighborhood 
of  $150,000.  Four  steam  shovel  outfits  arc 
now  on  the  work  and  two  more  will  be  placed 
in  service  later. 

We  are  advised  that  contracts  were  to  be 
let  about  July_  10  for  improvements  to  the 
.Athens   &  Tellico  Ry.,  requiring  the  expendi- 


ture of  about  $75,000  and  including  the  filling 
in  of  trestles  and  revising  of  grades.  This 
road  was  recently  purchased  by  the  Louisville 
&  Nashville  R.  R.,  and  the  work  will  be  done 
under  the  direction  of  J.  E.  Willoughby, 
Louisville,  Engineer  of  Construction  of  the 
L.  &  N.  R.  R. 

The  City  Commissioners  of  Memphis  are  to 
grant  the  Clarksdale,  Covington  &  Collierville 
Interurban  Co.,  an  amended  franchise  for  the 
line  through  the  city.  The  company  has  now 
practically  completed  its  line  to  Lakeview, 
and  will  have  construction  work  started  soon 
on  the  line  from  the  north  end  of  the  city. 
W.  W.   Hayden  is  Chief   Engineer. 

Texas  Notes. 

FROM    CORRESPONDENTS    AND   OTHER   SOURCES. 

H.  J.  Myers,  of  Dayton,  O.,  President  and 
General  Manager  of  the  Port  Arthur  Trac- 
tion Co.,  of  Port  Arthur,  which  has  7  miles 
of  line  in  operation,  has  applied  to  the  County 
Commissioners  at  Beaumont  for  a  franchise 
to  construct  an  interurban  line  from  that  city 
to  Port  Arthur. 

Several  lines  have  been  run  for  the  pro- 
posed Stamford  &  Eastern  Ry.  Co.,  the  incor- 
poration of  which  was  mentioned  in  our  last 
issue.  It  is  stated,  however,  that  a  definite 
location  of  the  line  has  not  been  made  as  yet. 
The  road  will  be  60  to  70  miles  long  and  will 
penetrate  the  coal  field  of  Shackelford,  Ste- 
phens and  Throckmorton  counties.  It  is  be- 
lieved that  this  is  a  Rock  Island  project.  W. 
T.  Andrews,  Stamford,  is  President. 

According  to  official  reports  to  the  State 
Railroad  Commission  during  the  fiscal  year 
ending  June  30  approximately  800  miles  of 
new  main  track  and  branch  lines  were  con- 
structed. This  is  estimated  as  the  new 
mileage  figures  for  all  the  roads  had  not 
been  received  at  this  writing.  On  June 
30,  1909,  Texas  had  13,110  miles  of  rail- 
roads, exclusive  of  about  1,500  miles  of  log- 
ging roads  and  3,200  miles  of  sidings  and 
yard  tracks.  It  is  announced  that  grading 
work  is  in  progress  on  new  lines  and  ex- 
tensions of  existing  roads  covering  more  than 
1,200  miles,  a  large  part  of  which  will  be  fin- 
ished during  the  present  fiscal  year.  Chief 
of  these  is  the  Santa  Fe  cut-off  being  con- 
structed between  Coleman  and  Texico,  310 
miles;  the  Kansas  City,  Mexico  and  Orient 
branch  line,  from  San  Angelo  to  Del  Rio,  1.50 
miles,  and  the  main  line  extension  from  San 
Angelo  to  Alpine,  about  225  miles ;  the  San 
Antonio,  Rio  Grande  and  Tempico,  from  San 
Antonio  to  the  Rio  Grande  border  crossing, 
260  miles,  and  the  Frisco  branch  line,  from 
Brady  to  Menardville,  thirty-si.x  miles. 

Governor  Campbell,  according  to  advices 
from  Austin  will  request  the  Legislature  at  its 
special  session  next  month  to  adopt  a  resolu- 
tion authorizing  the  sale  of  the  state's  railroad 
which  runs  between  Rusk  and  Palestine,  a 
distance  of  about  40  miles.  This  road  was 
finished  to  Palestine  about  a  year  ago.  It  has 
been  operated  at  a  loss  ever  since  it  was  built, 
and,  instead  of  proving  a  benefit  to  the  state, 
as  was  expected  by  the  men  who  advocated  its 
construction,  it  has  been  a  financial  burden. 
At  the  time  the  Legislature  made  an  appro- 
priation to  extend  the  line  to  Palestine,  a 
strong  effort  was  made  to  have  enough  money 
appropriated  by  the  state  to  continue  the  line 
100  miles  further,  to  Dallas  or  Fort  Worth. 
It  is  considered  probable  the  road  will  be 
taken  over  by  either  the  Southern  Pacific  in- 
terests or  the  International  and  Great  North- 
ern, if  its  sale  is  authorized  by  the  Legisla- 
ture. In  addition  to  this  railroad,  Texas  owns 
a  small  railway  system  upon  its  sugar  cane 
plantation  in  South  Texas.  The  latter  system 
is  used  exclusively,  however,  to  handle  cane 
and  other  crops,  and  is  not  a  common  carrier. 
It  is  operated  by  convict  labor  and  is  said  to 
be  profitable. 

The  State  Railroad  Commission  has  been 
advised  that  the  St.  Louis  &  San  Francisco  R. 
R,  will  begin  the  construction  of  the  San  An- 
tonio extension  of  the  Fort  Worth  and  Rio 
Grande  division  as  soon  as  the  branch  line 
which  it  is  building  from  Brady  to  Menard- 
ville is  finished.  This  will  be  some  time  this 
fall.  At  the  same  time  the  construction  of 
the  road  south   from   Brady  is  started,  work 
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will  be  commenced,  building  north  from  Kings- 
ville  toward  San  Antonio.  The  distance  from 
Brady  to  San  Antonio  is  about  12,5  miles  and 
from  Kingsville  to  San  Antonio  about  160 
miles.  The  survey  for  the  extension  from 
Brady  to  San  Antonio  was  made  some  time 
ago  and  most  of  the  right  of  way  has  been 
secured. 

The  Kansas  City,  Mexico  &  Orient  Ry  Co 
has  sold  $5,000,000  first  mortgage  fifty-year 
gold  4  per  cent  bonds  to  a  syndicate  of  English 
brokers.  This  transaction  will  undoubtedly 
result  in  the  early  completion  of  the  extension 
from  San  Angelo  to  Del  Rio,  Tex.,  connecting 
the  system  with  the  National  Railways  of 
Mexico,  thus  giving  the  Orient  a  direct 
through  connection  between  Kansas  City  and 
Mexico  City. 

The  City  Commissioners  of  Fort  Worth 
are  considering  the  matter  of  placing  all  elec- 
trical wires  underground  and  the  construction 
of  a  subway  to  connect  the  business  section 
with  the  Third  ward,  so  as  to  open  a  safe 
avenue  across  the  tracks  east  of  Main  St. 

The  first  construction  camp  for  work  on 
the  Del  Rio  branch  line  of  the  Kansas  City, 
Me.xico  &  Orient  Ry.  was  established  last 
week  about  15  miles  south  of  Del  Rio.  This 
branch,  when  completed,  will  form  a  con- 
necting link  via  the  Orient  between  Kansas 
City  and  Del  Rio  and  then  over  the  National 
Railway  of  Mexico  to  the  City  of  Mexico. 
This  line  from  San  Angelo  to  Del  Rio  is  a 
little  over  100  miles  in  length.  This  line  has 
been  projected  for  some  time,  but  actual 
starting  of  operations  was  delayed  until  last 
week.  The  other  portions  of  the  Orient  sys- 
tem next  will  be  taken  up.  Over  550  miles 
of  track  remain  yet  to  be  laid  on  the  main 
line  to  Topelobampo  south  of  Wichita.  Work 
now  is  being  done  on  several  of  the  unfinished 
stretches.  The  line  between  Kansas  City  and 
Wichita  will  be  the  last  gap  to  be  closed.  It 
is  the  opinion  of  the  ofl^cials  of  the  com- 
pany that  the  line  is  not  needed  until  the 
southern  part  of  the  system  can  develop  suf- 
ficient business  to  justify  the  line  into  Kansas 
City.  This  portion  of  the  system,  however, 
has  been  surveyed  and  much  of  the  right  of 
way  secured.  The  line  will  pass  through  El 
Dorado,  Emporia  and  several  other  Kansas 
towns. 

The  Missouri,  Kansas  &  Texas  Ry.  Co.  has 
disposed  of  $10,000,000  of  bonds.  The  pro- 
ceeds will  be  used  to  finance  the  cost  of  new 
terminals  in  St.  Louis,  for  new  equipment  and 
improvements  and  the  acquisition  of  the  stock 
of  the  Texas  Central  Railroad  Co.,  a  valua- 
ble feeder.  The  Texas  Central,  the  purchase 
of  which  by  the  Missouri,  Kansas  &  Texas 
has  been  announced,  was  bought  about  a 
month  ago  by  Colonel  R.  H.  Baker  of  Austin, 
Tex. 

The  Bartlett  &  Florence  Ry.,  Geo.  W.  Hub- 
bard, President,  Bartlett,  Tex.,  is  planning  ex- 
tensions both  east  and  west.  At  present  the 
road  has  only  12  miles  in  operation  from 
Bartlett  to  Jarrell,  but  w^ill  soon  build  east 
32  miles  to  Rockdale,  and  west  either  to  Lam- 
pasas or  Marble  Falls.  The  total  mileage  will 
be  186,  valued  at  $1,250,000.  This  railroad  has 
already  secured  authorization  for  $430,000  on 
the  first  25  miles  of  track. 

Chamber  of  Commerce  of  Denton,  Texas, 
is  investigating  the  feasibilitv  of  constructing 
a  railroad  from  that  city  to  Krum  or  some 
other  point  on  the  Santa  Fe.  It  is  estimated 
such  a  road  can  be  constructed  for  about 
$100,000. 

The  Railroad  Committee  of  Abilene,  Texas, 
and  Morgan  Jones,  President  of  the  Abilene 
&  Southern  Ry.,  at  that  citv.  have  ratified  a 
contract  providing  that  grading  on  the  oro- 
posed  line  from  Abilene  via  Hodges,  Truby 
and  Anson  to  Hamlin  be  completed  by  Jan. 
1,  1911,  and  that  the  road  be  in  operation  by 
October  1,  1911.  The  branch  from  Anson 
to  Hamlin  is  now  under  construction  -and 
grading  will  be  completed  within  three  weeks 
or  a  month.  It  is  the  intention  to  get  this 
latter  ready  for  the  moving  of  the  crop  this 
fall,  shipments  being  made  bv  the  Orient  line 
via  Abilene  to  the  gulf. 

According  to  a  statement  of  Col.  R.  A. 
Love,  of  Brownwood.  President  of  the  Brown- 
wood  Southwestern  R.  R.,  work  will  be  start- 


is'' se'cfrTn"  ''tS"'  ''=''.=""  °f  ""=  "8ht  of  way 
is  secured.  This  road  s  to  run  to  the  South- 
west into  the  Rockwood  coal  fields 
X.  n,,!  i-  '^""''^'";  Ejigincer.  Quanah.  Seymour 
H,e  i  l^r'  '^^'°^'  '"  "^'^^Se  of  surveys  for 
state  thnf'"'"l  P'"'"  K'^"  ='"d  Seymour, 
n  e  fn„  T>  '^r'"'  u""'  "P'^'>'  """"S  com- 
pletion The  line  between  Seymour  and  Dub- 
lin will  be  the  next  to  be  surveyed.  Offices 
of  the  company  are  at  Quanah,  Tex 

trnTr"M?^.u^''l"'  "r^^^^-  has  signed  a  con- 
tract with  the  Santa  Fe.  Railroad  to  furnish 
a  bonus  of  $15,000  and  right  of  way  for  30 
miles  to  secure  the  construction  of  a  branch 
Ime  to  that  place.  Committee  has  already  been 
appointed  and  is  busy  securing  the  necessary 
right  of  way. 

Construction  work  is  rapidly  nearing  com- 
pletion on  the  Gulf  Colorado  &  Santa  I^e  be- 
tween   San    Angelo   and    Sterling   City,    Tex 
and    the    officials    of    the   company   expect    to 
have  that  stretch  of  line  in  operation  by  Aug. 

The  Eastern  Ry.  of  New  Mexico,  a  sub- 
sidary  line  of  the  Santa  Fe,  is  making  ex- 
tensive improvements  to  its  roadbed,  track 
and  bridges,  and  the  indications  are  that  the 
road  will  be  extended  from  Pecos  to  some 
point  in  the  San  Angelo  line  to  make  a  direct 
route  to  the  gulf.  It  is  understood  that  the 
Ime  from  Pecos  will  be  built  through  several 
of  the  new  irrigation  districts  being  opened 
up  at  Fort  Stockton  and  other  places. 

Utah  Notes. 

FROM    CORRESPONDENTS    AND   OTHER    SOURCES. 

The  Hansen  Saw  Mill  Co.,  Willard,  has 
been  awarded  the  contract  for  the  ties  to  be 
used  in  the  construction  of  the  electric  rail- 
way from  Hot  Springs  to  Brigham  City. 
About  80,000  ties  will  be  obtained  at  the  Wil- 
lard  Canyon. 

The  Utah  Light  &  Railway  Co..  Salt  Lake 
City,  is  planning  to  extend  its  line  in  Salt 
Lake  City  to  the  southeast  through  the  dis- 
tricts which  are  now  building  up.  The  line 
will  run  south  on  30th  East  St.,  and  will  like- 
ly be  completed  to  9th  South  St.  this  year,  to 
be   extended    later   south   of   the   penitentiary. 

The  San  Pedro,  Los  Angeles  &  Salt  Lake 
R.  R.,  E.  G.  Tilton,  Chief  Engineer,  Los  An- 
geles, Cal.,  in  co-operation  with  the  Inter- 
national Smelting  Co.,  is  said  to  be  planning 
to  build  a  line  to  Ely,  Nev.,  by  way  of  Deep 
Creek,  over  the  route  that  was  surveyed,  and 
a  portion  of  it  graded,  several  years  ago.  The 
proposed  lines,  approximately  200  miles  long, 
would  for  the  most  part  be  one  of  easy  grades 
and  it  will  be  relatively  inexpensive  to  build. 

City  Council  of  Beaver,  Utah,  is  to  take 
action  toward  securing  the  construction  of  the 
proposed  railroad  from  Milford  on  the  main 
line  of  the  Salt  Lake  route  to  Beaver,  a  dis- 
tance of  32  miles  and  on  to  Minersville, 
Adamsville  and  Greenville.  As  planned  the 
line  will  follow  the  county  roads,  making  it 
unnecessary  to  secure  private  right  of  way. 


Washington  Notes. 

FROM    CORRESPONDENTS   AND   OTHER   SOURCES. 

Surveys  have  been  started  and  estimates  of 
cost  will  be  made  for  the  construction  of  a  60- 
mile  electric  railway  at  White  Salmon.  .As 
proposed  the  line  will  start  from  the  station  at 
Binzen,  and,  passing  through  White  Salmon, 
will  extend  northeast  through  the  Bristol,  Pine 
Flat,  Snowden,  Gilmer,  Camas  Prairie,  Fulda 
and  Glenwood  districts,  thence  west  to  the 
Trout  Lake  region.  From  Trout  Lake  the 
line  will  extend  down  the  White  Salmon  River 
to  Husum  and  around  Bald  Mountain  to 
White  Salmon,  forming  a  complete  loop.  C. 
M.  Wolfard,  R.  Lautcrbach,  C.  L.  Ojlburn, 
George  F.  Jewett.  T.  Wyers.  of  Whit-c  Salmon, 
are  interested. 

It  is  reported  that  the  Spokane,  Portland  & 
Seattle  R.  R.  (Northbank)  intends  to  aban- 
don its  proposed  line  from  Grays  Harbor  to 
Portland  via  South  Bend  and  Raymond. 

The  contract  for  the  first  24  miles  of  the 
United  Railways  extension  to  Tillamook  has 
been  let,  it  is  said,  to  Porter  Bros..  Railroad 
Contractors  of  Spokane,  Wash.  A  large  out- 
fit consisting  of  teams,  graders,  steam  shovels 
and    other    implements   and     machinery     for 
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and   its     completion     will     give     the     United 

Railways  Company  an  80  mile  route  b.  1 

Portland    and    the    coast.     John    F.    Si' 

Portland,  Ore.,  is  President. 

It  is  reported  that  the  Great   Northern   I< . 
IS  now  planning  the  construction  of  a  line  fn.u. 
Sumas  to  Bcllingham,  Wash.,  as  a  coniicctiiiB 
link  between  the  new   Great   .N'orthcrii  cutoff 
line  from  Spokane  to  Vancouver,  now  in  the 
course   of   construction   and   the   present   line 
north    from   Seattle   north   to   V^incouvcr.      !■ 
is  believed  that  an  effort  will  be  nia<le  to  |,u: 
chase  the  present  line  from  Sumas  to  B>.llinK 
ham  owned  by  the  Bcllingham  Bay  &  British 
Columbia  Bay  Co. 

West  Virginia  Notes. 

FROM    CORkhSHi^.NDENlS    A.MD   OTIIKR    SOL'RCF-S. 

Croft  Railroad  Co.,  of  .Alexander,  Upshur 
county,  W.  Va.,  has  been  incorporated  with  a 
capil.il  stock  of  $8,000.  and  proposes  to  build 
a  railroad  from  a  point  near  Alexander  in. 
Upshur  county  to  or  near  the  Zeiulers  farm, 
in  the  same  county.  The  incorporators  are 
J.  H.  Hendcr.son,  J.  L.  Kendall,  S.  A.  Kei; 
dall  and  Milton  J.  Henderson,  of  Pittsburg . 
J.  Gibson  Mcllvain  Sr.,  J.  Gibson  Mcllvain, 
Hugh  Mcllvain  and  W.  B.  Mcllvain,  of  Phila- 
delphia. 

The  Norfolk  &  Western  R.  R.,  according  t. 
advices  from  Bluefield,  is  to  start  work  at 
once  building  a  double  track  in  the  coal  fields 
of  Southeastern  West  Virginia. 

The  State  Line  &  Southern  R.  R.  Co.,  re- 
cently incorporated  as  noted  in  this  paper  a 
short  time  ago,  has  effected  its  organization 
and  has  elected  the  following  officers:  Presi- 
dent. Joseph  Wood,  Pittsburg;  Vicc-Prcsidtni 
and  Chief  Engineer,  Samuel  D.  Brady,  ci 
Parkersburg;  Secretary  Charles  Morris,  ui 
Fairmont;  General  Counsel,  W.  S.  Meredith. 
Fairmont.  The  main  offices  of  the  compair. 
will  be  at  Fairmont,  W.  Va.  This  company 
was  organized  to  construct  a  line  from  Rivtv 
ville.  four  miles  north  of  Fairmont,  to  tin 
state  line,  there  to  connect  with  the  Pittsburg; 
&  Lake  Eric.  The  company  is  controlled  In 
the  Pennsylvania,  the  Pittsburg  &  Lake  Eri'. 
and  the  Baltimore  &  Ohio. 

The  Elk  &  Little  Kanawha  R.  R.  Co.  is  re- 
ported to  have  let  the  contract  for  the  con- 
struction of  a  narrow  gage  railroad  from 
Gassaway  by  way  of  Frametown  to  Rose- 
dale  in  Gilmer  county,  a  dislancc  of  22  miles. 

Wyoming  Notes. 

FRO.M    CORRESI-ONDE.VTS    AND   OTHER    SOURCES. 

Representatives  of  the  Ohio  syndicate  that 
recently  secured  a  franchise  to  construct  an 
electric  street  car  system  in  Sheridan,  Wyo., 
have  filed  their  bond,  and  it  is  expected  that 
construction  on  the  line  will  begin  soon,  l-iter 
a  Jine  will  be  built  to  Kool.  a  distance  of  14 
miles,  via  Fort  MacKenzie. 

Canadian  Notes. 

FROM   CORRESIK)NUE.\TS    AND   OTHER   SOURCES. 

J.  R.  Barry,  A.  Finlayson,  Bert  Beaton  and 
J.  O.  Palmer,  all  of  Fort  William.  Ont.,  have 
taken  sub-contracts  on  the  new  line  of  the 
Canadian  Northern  Ry.  from  Edmonton  to  the 
Pacific  Coast.  Work  on  70  miles  of  this  line 
has  been  started. 

A.  C.  Mann.  Winnipeg.  Manitoba,  has  been 
awarded  the  contract  for  the  first  section  of 
the  main  line  of  the  Canadian  Northern  Ry. 
The  contract  calls  for  the  construction  of  60 
miles  from  a  point  opposite  New  Westminster 
eastward.  Grading  work  was  started  last 
week. 

The  Transcontinental  Ry.  Commission  has 
awarded  contracts  for  equipment  on  the  rail- 
road shops  at  Winnipeg,  as  follows:  The 
Morgan  Engineering  Co.,  of  Alliance,  0.,  se- 
cured the  contract  for  one  140-ton  electric 
traveling  crane.  Mussen  Ltd.  of  Monf  ' 
have  been  awarded  contracts  for  11  ele 
Booth  cranes.  George  Anderson  &  C 
Montreal,    will    supply   one    5-ton    Graj 
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foundry  crane,  five  hand-power  traveling 
cranes,  and  l-j  Jib  cranes,  while  the  contract 
for  20  Ji1>  cranes  and  "20  foundry  etiuiiinient 
cranes  w-as  awarded  to  the  Whiting  Foundry 
Equipment  Co.  of  Harvey,  III. 

Forest  fires  along  the  Transcontinental  Ry. 
in  Ontario  have  destroyed  much  property 
owned  by  the  contractors  engaged  in  con- 
structing the  line.  From  Nipigon  it  is  reported 
that  the  Pembroke  Contracting  Co.  lost  camps, 
powder  house  and  storehouses  and  supplies  to 
a  total  amount  of  $30,000.  Anderson  &  Afann 
lost  two  camps  and  a  large  amount  of  sup- 
plies; Bonfield  &  Harvey  lost  one  powder 
house  and  Jlorris  &  MacKie  one  complete 
camp. 

A  proposition  has  been  submitted  to  the  City 
Council  of  Saskatoon,  Sask.,  for  the  installa- 
tion of  a  street  railway  system.  A  vote  will 
be  taken  by  the  city. 

It  is  probable  that  Jacobs  &  Davies,  Con- 
sulting Engineers,  New  York  city,  will  hand 
in  their  report  to  the  City  Council  of  Toronto, 
Ont.,  on  a  system  of  subw-ay  railways  for  the 
city  early  next  month. 

The  Canadian  Government  on  July  (i  award- 
ed the  contract  for  the  superstructure  of  a 
liridge  across  the  Saskatchewan  river  at  the 
■  Pas.  This  is  the  first  step  in  the  con- 
struction of  the  Hudson  Bay  Ry.,  as  the 
building  of  the  bridge  will  afford  a  means 
for  the  forwarding  of  supplies  across  the 
river  from  the  present  end  of  the  steel  at 
Pas.  Work  on  the  bridge  will  be  rushed  this 
year  in  order  to  have  everything  in  readiness 
for  the  beginning  of  work  on  the  new  railway 
early  next  year. 

The  Windsor,  Essex  &  Lake  Shore  Rapid 
Ry.  Co.,  of  Windsor,  Ont.,  is  considering 
building  a  switching  line  into  the  factory  dis- 
trict at   Windsor. 


Mexican  Notes. 

FROM    CORRE.SPONDENTS    AND    OTHER    SOURCES. 

The  Mexican  Pacific  R.  R.,  a  new  company. 
is  making  good  progress  with  its  promotion 
work.  This  road  will  pass  through  the  coast 
country  of  Guerrero  and  Oa.xaca.  The  Mexi- 
can-American Holding  &  Department  Co.,  of 
which  Senator  Jose  Castellot,  City  of  Mexico, 
is  one  of  the  prime  movers,  obtained  the  con- 
cession for,  building  the  road  and  for  utilizing 
the  timber  upon  several  hundred  thousands 
of  acres  of  land  in  the  state  of  Guerrero.  Its 
plans  were  gradually  developed  until  the  point 
was  reached  when  it  decided  to  begin  con- 
struction. The  original  concession  was  then 
transferred  to  the  Mexican  Pacific  R.  R.  Co., 
which  proposes  to  build  930  miles  of  main  line, 
extending  down  the  Pacific  coast  from  Man- 
zanillo  to  Salina  Cruz,  and  probably  across 
the  state  of  Tabasco.  Harold  G.  Villard,  of 
New  York,  is  president  of  the  company. 

Governor  Ramon  Rabas  of  the  state  of 
Chiapas  has  been  in  conference  with  the  De- 
partment of  Hacienda,  of  the  Federal  (iov- 
ernment  relative  to  the  construction  of  a  rail- 
way from  a  point  on  the  Pan-American  to 
some  place  on  the  banks  of  the  Grijalva 
river  in  the  interior.  The  proposed  road  to 
connect  with  the  railways  of  Yucatan  is  not 
now  considered  feasible  on  account  of  the 
difficult  engineering  problems.  The  road  to 
the  interior  would  be  of  great  benefit  to  the 
state. 

The  syndicate  composed  of  Jose  Y.  Liman- 
tour,  minister  of  finance ;  Guillermo  Escandon 
y  Landa,  governor  of  the  Federal  District; 
the  Pimentel  family  of  Mexico  City,  owning 
the  Sautena  tract  of  land,  embracing  2,000,000 
acres,  which  fronts  on  the  Rio  Grande  and  ex- 
tends south  for  more  than  100  miles  to  the 
Conchos  River,  are  preparing  to  build  a  rail- 


road from  Matamoras  to  a  connection  with 
the  United  Railways  of  Yucatan  at  Campeche. 
The  proposed  road  will  be  more  than  1,50U 
miles  long.  At  present  an  irrigation  system 
to  irrigate  600,000  acres  of  land  is  under  con- 
struction. Antonio  G.  Canalizo  is  manager  of 
the  property  and  is  in  charge  of  the  prelimi- 
nary details  looking  to  the  early  construction 
of  the  railroad.  The  route  of  the  proposed 
road  is  down  the  gulf  coast  to  Tampico, 
thence  to  Vera  Cruz,  Coatzacoalcos  and 
through  the  timbered  region  of  the  states  of 
Tabasco  and  Campeche. 

.Advices  from  Oaxaca  state  that  Mrs.  Maria 
W.  Coronel  de  Dominguez,  wife  of  Augustin 
Doniinguez,  and  who  was  prominent  in  the 
affairs  of  the  Pan-.\merican  Ry..  in  the  days 
of  its  promotion,  is  now  visiting  the  fincas  in 
the  state,  with  the  object  of  organizing  a  com- 
pany to  build  a  railway  from  Oaxaca  to  Sa- 
lina Cruz,  and  another  to  Puerto  .Angel  or 
Puerto  Escondido,  in  the  state  of  Oaxaca. 

A  trackage  agreement  has  been  entered  into 
between  the  Southern  Pacific  and  the  National 
Railways  of  Mexico,  whereby  the  Southern 
Pacific  is  to  use  the  track  of  the  National 
Railways  of  Mexico  between  Orendain  and 
Guadalajara  25  miles.  A  tentative  agreement 
was  also  made  for  the  use  of  the  track  of 
the  National  Railways  of  Mexico  by  the 
Southern  Pacific  between  Guadalajara  and  this 
city.  Orendain  is  the  terminus  of  the  moun- 
tain division  of  the  Southern  Pacific.  The  line 
is  already  built  south  from  that  station  to  the 
edge  of  the  rougher  range  of  mountains, 
where  many  construction  difficulties  are  to  be 
met  with.  This  action  will  put  a  quietus  to 
the  report  recently  current  in  Mexico  that  the 
Southern  Pacific  had  been  unable  to  locate 
a  feasible  route  for  its  west  coast  line  across 
the  Sierra  Madre  range  between  Tepic  and 
Orendain. 


DRAINAGE.  IRRIGATION.  LEVEES  AND  CANALS 


ALABAMA. 

Mayor  P.  J.  Lyons,  Mobile,  .Ala.,  is  reported 
to  be  asking  bids  for  dredging  in  front  of  the 
city  wharves  from  Dauphin  street  north  to  St. 
.Anthony.  It  is  proposed  to  dredge  to  a  uni- 
form depth  of  2-1  feet  throughout. 
CALIFORNIA. 

Charles  Swezy,  an  attorney  of  Sacramento, 
has  filed  in  the  office  of  the  county  recorder 
of  Butte  an  application  for  20,oo()  in.  of 
water.  Of  this  amount  10,000  in.  will  be  taken 
from  Mosfiuito  creek  and  lo,OiiO  in.  from 
French  creek. 

COLORADO. 

The  U.  S.  War  Department  has  announced 
that  the  army  engineers  who  are  to  act  as 
an  advisory  board  in  irrigation  projects  and 
help  spend  the  $20,000,000  appropriated  by  the 
last  session  of  congress  will  leave  Washing- 
ton about  July  20  in  two  parties,  one  taking 
in  the  projects  under  consideration  in  Mon- 
tana, Idaho,  Washington  and  Oregon  and  one 
the  southern  projects,  in  Wyoming,  Colorado 
and  New  Mexico.  The  Grand  valley  project 
in  Colorado  will  be  one  of  the  first  visited  and 
the  engineers  will  then  go  to  the  Pathfinder 
dam  in  Wyoming. 

The  Kiowa-Comanche  Irrigation  Co.  has 
filed  its  articles  of  incorporation  with  the 
Secretary  of  State  in  Denver.  It  proposes 
the  reclamation  of  about  20,000  acres  of  dry 
land  in  .Adams  and  Weld  counties.  The  com- 
|)any  is  capitalized  for  $12.5,(H)(i  and  amon'.f 
those  named  as  incorporators  arc  John  H. 
Stackhouse,  Lloyd  Baker  and  Henry  C.  Al- 
len of  Denver.  The  company  proposes  to  ac- 
quire extensive  water  rights  in  Wolf,  Co- 
manche and  Kiowa  creeks ;  to  build  a  series 
of  reservoirs ;  and  to  purchase  real  estate. 
.Among  the  details  of  the  project  are  the  con- 
struction or  purchase  of  the  following  ditches 
and  reservoirs:  Wolf  ditch.  Baker  reservoir. 
Wolf  reservoir,  Kiowa  canal.  Comanche  canal 
and  five  other  reservoirs.  The  water  supply 
for  the  whole  project  will  come  from  Co- 
manche, Kiowa  and    Wolf  creeks. 


IOWA. 

The  executive  council  of  the  state  of  Iowa 
is  considering  straightening  the  channel  of 
the  Des  Moines  river  at  the  rifle  range  north 
of  Des  Moines.  The  work  will  require  the 
cutting  of  a  new  channel  about  one-fourth 
mile   long. 

KANSAS. 

The  v.  S.  War  Department  has  approved 
the  plans  of  Maj.  Edward  H.  S.  Schulz,  U.  S. 
Engineer,  for  the  new  Kaw  River  Harbor 
lines  and  the  Kaw  Valley  Drainage  Board,  of 
Kansas  Citj',  Kan.,  can  now  go  ahead  with 
its  plans  for  the  improvement  of  the  Kaw 
River.  The  only  thing  now  in  the  way  of 
the  immediate,  improvement  of  the  Kaw  river 
is  the  disjiosition  of  $1,7.50,000  of  bonds  voted 
by  the  taxpavers  in  the  drainage  district  to 
make  the  proposed  inqirovements,  which  will 
give  protection  from  fioods  to  .Armourdale 
and   its  large  mauufacturin.g  interests. 

The  Kaw  Valley  Drainage  Board  has  award- 
ed a  contract  to  Spitcaufsky  &  Wagner  of 
Kansas  City,  Mo.,  for  the  construction  of 
3,000  cu.  yds.  of  the  Santa  Fe  dyke  in 
.Argentine.  The  work  is  to  be  completed  by 
the  end  of  the  month. 

Ransom  &  Cook,  Ottawa.  Kan.,  as  previous- 
ly stated,  have  a  contract  for  constructing  a 
reservoir  for  the  Santa  Fc  railway  one  mile 
south  of  Chanute,  Kan.  The  work  includes 
3,000  cu.  yds.  of  earth  excavations,  2,500  cu. 
yds.  of  rock  excavation  and  50,000  cu.  yds. 
of  embankment.  There  may  also  be  3,000'  cu. 
yds.  rip  rap  or  concrete.  If  the  former  is  used 
Ransom  &  Cook  will  place  it;  and  if  concrete 
is  'used  the  work  will  be  done  by  company 
forces.  There  may  also  be  about  one-half  of 
trenching  for  a  pipe  line.  Ransom  &  Cook 
have  one  outfit  on  the  ground,  but  mav  sub- 
let part  of  the  w-ork. 

LOUISIAN.A. 

The  Water  and  Sewerage  Board  of  the  city 

of   New   Orleans  has  approved  plans   for  the 

extension  of  drainage  work  in  the  city,  which 

will  involve  the  expenditure  of  about  $5,.50O,- 


000.  This  work  cannot  be  begun  until  a 
$7,000,000  bond  issue  is  sold,  which  will  prob- 
ably be  done  sometime  in  September.  The 
new  work  will  include,  first,  the  Napoleon 
avenue  canal  system,  which  is  badly  needed 
to  clear  the  upper  rear  part  of  the  city  of 
water  at  rainy  season  and  divert  the  flow  to 
Lake  Borgne  through  Bayou  Bienvenue.  The 
intercepting  canal  is  to  extend  from  pumping 
Station  No.  6,  at  LIpper  Protection  Levee,  to 
the  Orleans  Canal,  near  pumping  station  No. 
7,  which  is  back  of  the  City  Park,  and  across 
Bayou  St.  John  via  Alarigny  .Avenue  to  sta- 
tion No.  3,  at  Broad  and  Marigny  .Avenue,  and 
along  Florida  Walk  to  Jourdan  .Avenue  and 
into  the  outfall  canal  carrying  the  water  to 
Lake  Borgne.  The  approved  plans  include 
also  masonry  lining  and  covering  of  several 
wood-lined  canals  and  additional  pumping  ca- 
pacity at  all  the  stations  and  additional  power 
from  the  water  plant,  which  will  make  a  loop 
of  the  power  line  and  reduce  the  probability 
of  an  accident  wdiich  might  put  the  pumping 
stations  out  of  business  in  the  big  storm. 
MASSACHUSETTS. 

The  following  .bids  were  received  July  1.  by 
the  Harbor  and  Land  Commissioners.  Boston,       jj 
Mass.,   for  dredging   south  channel  of   Mystic       H 
river,  Boston  ;  Bay   State  Dredging  Co.,  10.99       ' 
cts.   per  cu.  yd;    Charles    M.    Cole,    17.9      cts. 
en.   yd.    Eastern    Dredging   Co.,    14.2    cts.    per 
cu.  yd.  J.   P.  O'Riorden,   14%  cts.  per  cu.  yd. 
J.   S.   Packard  Dredging  Co..  16.4  cts.  per  cu. 
vd 

MINNESOTA. 

We  are  advised  that  the  Valley  Dredging 
Co.  has  been  awarded  the  contract  for  con- 
structing Judicial  District  No.  In,  bids  for 
whi'ch  were  opened  July  9,  at  Hallock,  Minn 
The  contract  includes  i5(i2,801  cubic  yards  of 
excavation  and  the  contract  price  w-as  10 
cents,  per  cubic  yard  for  this,  and  $100  per 
mile  for  road  work  in  connection. 
MISSISSIPPI. 

R.    H.    &    G.    .A.    McWilliams.    KiOo    Steger 
Bldg.,    Chicago,    111.,    have   been    aw-arded    the 


July    13,    1910. 


ENGINEERING-CONTRACTING 


contract  for  the  iniprovemoiit  of  tlie  channel 
of  the  Boguc  Phaha  for  a  length  of  nine 
miles  in  Bolivar  county.  The  work  is  to 
he  done  for  the  Boguc  Hasty  Drainage 
District,  and  bids  for  doing  it  were 
opened  Jnly  5  at  Cleveland,  Miss.  The 
work  includes  1,155,000  en.  yds.  of  earth 
excavation.  This  work  is  to  form  tlic 
outlet  for  all  the  water  in  tlie  dis- 
trict and  bids  for  the  laterals  leading  to  the 
outlet  w-ill  be  asked  in  about  90  days.  W.  W. 
Boone,  Cleveland,  Miss.,  is  Chief  iuiginecr  for 
the  District. 

Brannen  &  Dunn,  Engineers,  Vaiden,  Miss., 
have  made  preliminary  surveys  of  Hay's 
Creek  Valley  for  a  canal  to  drain  about  0,000 
acres.  The  work  will  be  done  for  the  Vaiden 
Dredging  &  Drainage  Co.  of   Vaiden. 

OHIO. 

The  Two  Rivers  Dredge  &  Dock  Co.  of 
Two  Rivers,  Wis.,  has  taken  a  subcontract  for 
dredging  at  Ashtabula,  amounting  to  about 
$125,000  and  will  use  the  dredge  which  has 
been  at  work  at  Sault  Ste  Marie,  that  con- 
tract having  been  completed.  The  contract 
for  the  lengthening  of  the  river  at  .-Kshtabula 
and  constructing  a  big  basin  for  the  Great 
Lakes  Engineering  works  was  awarded  to  the 
Inland  Waterways  Improvement  Co.  of  .Ash- 
tabula, and  the  dredging  was  sublet  as  noted 
above.     A  large  dry  dock  and  ship  yard  will 


be    located   at   Ashtabula    after    the    work    01 
improving  the  river  is  completed. 

Reports  from  Columbus  state  thai  ofTicials 
of  the  Lake  Erie  &  Ohio  River  Ship  Canal 
Co.  are  preparing  to  issue  $-j,OilO,OOo  worth  of 
bonds,  which,  it  is  said,  can  be  sold  quickly. 
It  is  proposed  to  start  work  on  the  canal  next 
spring  and  to  rush  it  to  completion  within 
15  months.  Burd  S.  Patterson  is  Secretary 
of  the  company. 

■  Rimes  &  Boyd,  Dayton,  have  been  awarded 
the  contract  by  the  county  commission  for 
constructing  a  levee  along  the  river  from 
Trenton  to  Middletown. 

TEXAS. 
The  Te.xas  Building  Co.  of  Fort  Worth  is 
reported  to  have  been  awarded  the  contract 
for  the  construction  of  the  levee  in  Fort 
Worth  improvement  District  No.  1.  It  is 
reported  that  the  building  company  will  take 
the  bond  issue  of  $250,000  at  figures  slightly 
above  par,  construct  the  levee  system  and  pay 
the  commissioners  of  the  improvement  dis- 
trict a  sum  to  cover  the  difference  between 
the  contract  price  of  constructing  the  levee 
and  the  value  of  the  bonds.  The  levee  is  in- 
tended to  reclaim  a  large  area  of  Trinity 
river  bottom  land  in  and  near  the  city. 

UTAH. 
The  Uinta  Irrigation  &  Power  Co.  of  Salt 
Lake  City  has  been  incorporated  with  a  cap- 
ital stock  of  $10,000.    J.  T.  Pope  is  president ; 


\S  .   II     Kni}".  \ .  I  ;   !•     1' 

secretary  ami   '  The  coiii 

water  rights  in  x...    -..■^a  river. 
WASHINGTON. 

The  PuRct     Sound   Bri'       '    '' 
of  Seattle,  Wash.,  has  1.. 
tract    for    the    dredging 
canal  in  .\laska  for  the  L".  S.  <  ■ 
hid  was  !HI  cts.  a  cu.  yd.  for  |;i  ■ 
estimated   excavation,   totalinii   $1 1  • 
lump  bid  of  $IJ2,iiiMl.  Two  other  bi. 
ccis'ed    on    the   work,    the   Tacoma    in.  .iK'nji 
Co.,  Tacoma,  bidding'  !M  cts.  per  cu    yd    <>r  a 
lump  bid  of  $122,200,  and  the   North  .\nicri- 
can    Dredging   Co.  of   Los   Angeles,     biddin. 
S135,0U0. 

CANADA. 

The  Georgian  Bay  Canal  Co.  has  re-opened 
negotiations   with   the   Canadian     governnu-T  ■ 
respecting  the  construction  of  the  canal    Tb 
original    proposal    was    made   in    I'.KIH,    and   a 
further  one  in  1009.     Now  a  new  proposition 
is  being   submitted  on   slightly   ilitT.  -     ■    ' 
and  calculated  to  overcome  certaii 
urged  bv  the  government  to  the  p: 
fers.     The  company  now  says  it  has  made  all 
the  financial  arrangements  and  it  seeks  as  an 
essential    condition    to   the   commencement    •■ 
the  work  a  guarantee  of  S'/j  per  cent  on  ll 
cost.    The  government  officials  estimate  this  at 
$101,0(10,  but  the  company   figures  on   a  con- 
siderably  greater  amount   in   view   of   the  in 
creased  cost  of  ordinary  labor. 


MISCELLANEOUS       CONSTRUCTIONS 


CALIFORXIA. 

The  Santa  Monica  Harbor  and  Improve- 
ment Co.  of  Santa  Monica  organized  to 
build  a  breakwater  a  mile  long  has  been 
given  four  months  additional  time  by  the  City 
Council  in  which  to  begin  actual  work. 
COLORADO. 

The  Colorado  Central  Power  Co.,  with  gen- 
eral offices  1210  17th  St.,  Denver,  is  said  to 
be  planning  to  expend  about  $500,000  on 
the  extension  of  its  transmission  lines  to 
Colorado  Springs  and  Pueblo. 

The  Mary  Verna  Mining  Co.,  of  which  C. 
W.  Young,  Frisco,  Colo.,  is  President,  opened 
bids  July  11,  for  extending  its  tunnels  1,000 
feet.  The  property  is  located  on  Colorado  & 
Southern  railroad  near  Frisco,  Colo.  One 
tunnel  is  now  in  to  a  depth  of  2,782  ft.,  the 
other  in  to  a  depth  of  1,740  ft.  Size  of 
tunnel  6x7. 

IDAHO. 

Bids  were  opened  June  24  by  the  city  of 
Idaho  Falls,  Idaho,  for  constructing  a  hydro-- 
electric  plant  and  pumping  station,  Louis  C. 
Kelsey,  Salt  Lake  City.  Utah,  being  the- 
Consulting  Engineer  for  the  work.  The  bids, 
received  for  the  work  were  as  follows,  (1) 
standing  for  the  Chatfield  &  Cutler  Con- 
struction Co.   (awarded  contract)  and  (2)   for 

the  Capitol  Electric  Co. : 

(1)  (2) 

Power  House  and  Sta-  .    „  „  „„ 

tlon  above  main  floor  1     S:..:;14.00     $3,000.00' 
Power  House  and   Sta- 
tion Below  Main  Floor: 

Concrete  cu.  vd 450              S.OO              9.00 

Reinforcement    lb.    ..14,000  .07                .Oo 

Excavating    well     cu.  -  ,„  - 

vd 100              6.00              j>.50 

Trash    racks    1              3.50          300.00 

Sluice   gates    1              2.00          12d.00 

E.xoavauon; —  „„ 

Karth.    cu.   yd 500             '  .63                .60 

Gravel    and    boulders. 

cu.   vd 500                .90              l.no 

Solid   rock,    cu.    yd...  4.60ri              3.00              S./o 
Excavating    and    Back- 
filling: 

Earth,    cu.    yd 50                .73              1. 00 

Gravel    and    boulders. 

cu.   vd 50              1.00              1..".0 

Solid  rock.  cu.  yd....  100  6.00  4.50 
Constructing  Dams: — 

Concrete,    cu.    vd.    ...  2.900              5. SO            10.85 

Loose  rock.   cu".   yd...  4. .vim              3.00              2.25 
Gravel  and  earth,  cu. 

vd     .i(iii                .SO              1.10 

Regulating  gates    ...  1       2.800.00       3,E00.00 
Flash       boards       and 
walk    on    dam,    lin. 

ft 9            11.30              2.00' 

Ice    fender    1          650.00            50.00 


Rip   rap.    cu.    yd 100  3.00  2.7.j 

Furni.shing  and  laying 

C.    I.    pipe,    16"   lin. 

ft 400  4.23  4.00 

Total     $63,561.50  $75,99.5.00 

The  contract  for  furnishing  and  installing 
machinerv  was  let  to  the  Minneapolis  Steel 
&  Machinery  Co.  at  $28,288.  This  includes 
two  2.50  kw\  General  Electric  generators 
Four  2-50  Trump  turbines.  Two  700-gal. 
turbine  pumps,  with  Trump  turbines,  switch- 
board, exciter  and  turbine,  crane. 
ILLINOIS. 
The  w-ater  power  interests  at  Rockford,  Ill- 
have  awarded  a  contract  to  the  Newton  En- 
gineering Co.,  Milwaukee,  Wis.,  for  con- 
structing a  concrete  dam  to  replace  the  pres- 
ent structure.  The  dam  will  cost  about 
$30,000.  D.  W.  Mead,  Madison,  Wis.,  Is 
Consulting  Engineer. 

The  contract  for  the  construction  of  a  gar- 
bage  crematory    for   Lake   Forest,   bids     for 
which  were  opened  July  ],w^as  not  awarded  at 
that   time,   but   was   referred   to   a   committee 
which   was  to   report  Jidy  8.     The  work   in- 
cludes brick  building,  brick  stack  with  neces- 
sary furnaces  and  complete  equipment  for  the 
cremation  of  15  to  20  tons  daily. 
IOWA. 
B    Lavton  of   Chicago.  111.,   Chief  Engineer 
of    the   Federal   Construction    Co.,    Muscatine, 
la  ,    has    started    surveys    near    Wapello,    la.. 
to  determine  the  feasibility     of     a     proposed 
water  power  plant  and  canal  at  that  point. 
KANSAS. 
The  Wichita  Pipe  Line  Co.,  Wirhita,  Kan., 
is  to  construct  an  l8-in.  pipe  line   from  near 
Copan,    Okla.,    to    Caney,    Kan.,     to     supply 
natural  gas. 

The  citv  of  Wichita  has  awarded  the  con- 
tract for 'constructing  the  Central  Ave.  dam 
across  the  Little  Arkansas  river  to  the  Free- 
born Engineering  and  Construction.'  Co.  ot 
Kansas  City  Mo.  The  contract  price  was 
$20  304,  if  oak  piles  are  used  and  $24.non  if 
concrete  piles  are  used.  By  the  terms^  of  the 
contract,  the  Freeborn  Co.  will  have  to_  com- 
mence actual  work  on  the  dam  within  lo  days 
and  complete  it  within  four  '."ont'is-  The 
dam  will  be,  over  all,  210  tt.  m  length  and 
will  be  about  18  ft.  above  the  piling  on  which 
it  will  rest.  The  plans  for  this  dam  were 
drawn  by  Burns  &  McDonnell,  hydraulic  engi- 
neers, at  Kansas  City,   Mo. 


LOUISIANA. 
R.  D.  Smith,  Ahheville.  La  ,  has  been  award- 
ed the  contr.ict  by  the  United  States  govern- 
ment to  undertake  to  rid  \"ermilion  river  of 
the  water  hyacinths.  He  will  divide  the  river 
into  ten  or  twelve  sections,  of  five  miles  each, 
and  will  employ  <lay  laborers  for  each  section 
•to  take  out  all  hyacinths  and  deposit  them  on 
high  grounds,  or  set  them  afloat  in  the  river 
to  be  followed  out  to  the  gulf.  All  bayous  and 
coulees  emptying  into  the  Vermilion  will  be 
boomed  to  keep  the  hyacinths  from  tloating 
from  the  swamps  into  the  main  stream.  The 
system  of  cleaning  the  stream  will  be  inaug- 
urated from  the  railroad  bridge  at'  Lafayette 
to  the  mouth  of  the  river. 

'  MASSACHUSETTS. 
The  Boston  Fish  Market  Corporation  has 
been  organized  bv  John  R.  Ncal,  W.  J. 
O'Brien,  E.  A.  Rich.  M.  P.  Shaw.  F.  J.  Ollara. 
N.  D.  Freeman,  J.  Burns,  Jr.,  C.  J.  Whitman 
and  L.  B.  Goodspeed,  all  of  Boston.  .Mass.. 
and  will  construct  a  1.20it-ft.  dock.  l,3liu-ft. 
pier,  and  wharf  buildings  at  Boston.  The 
total  cost  will  be  about  $.Vhi,00iI.  and  all  the 
necessary  capital  has  been  secured. 

MINNESOTA. 

Preliminai-v  work  has  been  started  under 
the  direction  of  J.  D.  Du  Shane.  .\s<istant 
U.  S.  Engineer.  St.  Paul,  on  the  construction 

of  between  3.5n  and  4ilO  wing  dam-  '  -'.re 

protections,    recently    ordered    by  d 

engineering  department.     .-Miout   1'  ''I 

be    employed    in    the    work,    which    will    con- 
tinue  through   the   summer   and      cnrlv      fall 
.•\nothcr   W)  will  be  employed  in 
material.     The  equipment  to  be  1 
of   one   large  dredge,   two     stcamr...;it-,     i 
quarter  boats  and  25  barges. 

MISSISSIPPI. 

Bids  were  opened  June  2ii.  by  Capt    Har- 
S.  Smith,  U.  S.  Engineers  at 
for  furnishing  wire  rope,  ni 
clips,  and  cables,  the  C"   ' 
as  follows:     Pidgeon-T  ' 
phis,  Tenn..  24  pieces   I  . 
long,  at  13.93  cts.  per  ft.;  1-' 
rope.  200  ft.  long  at  13.93  ct 
lbs     -"fe-in     galvanized    wire    .-.irands.    at    -.A 
cts    per  lb.-  ■2K<^'\i  lbs.  ^4-in.  galvanized  wire 
strands.   at'2.7(;   cts.  per   lb.:    l.-2tiO  lbs.  9-in. 
wire  spikes  at  2.14  cts.  per  lb.:  8<«i  lbs.  8-in. 
wire  spikes  at  2.14  cts.  per  lb.;  2. 'i-   wire 
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staples,  No.  9  galvanized,  at  2.34  cts.  per  lb. ; 
A.  Leschen  &  Sons  Rope  Co.,  St.  Louis,  Mo., 
15,000  ll)s.  No.  9  silicon  bronze  wire  at  ISyi 
cts.  per  lb. ;  180,000  lbs.  %-in.  galvanized  wire 
strand  at  2.87  cts.  per  lb. ;  Woodward  Wight 
&  Co.,  New  Orleans,  La.,  75  coils  manila  rope; 
%-in.  to  2-in.  diameter,  8.865  cts.  per  lb,  for 
Plymouth  rope :  American  Hoist  &  Derrick 
Co.,  St.  Paul,  Minn.,  10,000  cable  clips,  Crosby 
or  equal,  for  %-in.  wire  strand,  at  1.8  cts. 
each  for  Monarch   (plain)   clips. 

NEBRASKA. 

F.  M.  W.  Price  of  the  Lincoln  Engineering 
Co.,  Lincoln,  Neb.,  has  been  making  surveys 
for  the  proposed  dam  to  be  built  between 
Beatrice  and  Holmesville.  Active  work  on 
the  construction  of  the  dam  will  start  just  as 
soon  as  the  engineers  have  completed  their 
maps  and  reports.  It  is  estimated  that  the 
cost  of  construction  of  the  dam  and  electric 
light  plant,  which  will  be  operated  by  the 
Gage  County  Gas,  Light  &  Power  Co.,  will 
reach  $75,000. 

NEW  YORK. 

A  committee  of  the  Board  of  Estimate  and 
Apportionment  of  New  York  City  has  re- 
ported favorably  on  the  plans  of  the  Board  of 
Water  Supply  to  extend  the  Catskill  water 
system  by  rock  pressure  tunnel  from  the  Hill 
View  reservoir,  The  Bronx,  under  Manhattan 
and  the  East  River  into  Brooklyn,  to  connect 
v\  ith  the  water  system  of  that  borough  and 
Queens  and  Richmond.     This  scheme  will  in- 


volve in  expenditure  of  $25,000,000  in  addi- 
tion to  the  $10.3,000,000  to  be  spent  in  the 
construction  of  the  Catskill  system  now  un- 
der way. 

The  Interborough  Rapid  Tf-ansit  Co.  of 
New  York  City  has  submitted  an  offer  to  the 
city  for  the  operation  and  equipment  of  new 
subways  and  extensions  to  existing  lines  to 
be  constructed  on  the  citv's  credit  at  an  ag- 
gregate cost  of  $70,000,000.  The  plan  in- 
volves: The  construction  of  a  four-track  line 
from  Times  Square  through  Seventh  Ave.  and 
West  Broadway  to  Liberty  St.,  with  a  two- 
track  extension  to  the  Battery  and  a  two- 
track  branch  from  the  intersection  of  Liberty 
St.  and  West  Broadway,  under  Liberty  St.  and 
the  East  River  to  Pineapple  St.  in  Brooklyn, 
from  Pineapple  St.  in  Brooklyn  to  a  junction 
with  the  existing  Brooklyn  subway  on  Fulton 
street,  and  a  four-track  extension  from  the 
terminus  of  the  Brooklyn  subway  at  Atlantic 
and  Flatbush  Ave.,  under  the  latter  thorough- 
fare and  Eastern  parkway  as  far  as  Nostrand 
.^ve.  An  East  Side  four-track  line  from 
about  35th  St.,  under  Park  Ave.,  and  private 
property  to  Le.xington  Ave.,  through  Lexing- 
ton Ave.,  across  the  Harlem  river  to  some 
point  below  East  140th  St.  A  two-track  ex- 
tension from  that  point  connecting  with  the 
existing  West  Farms  branch  of  the  subway. 
Another  two-track  extension  running  up  Mott 
Ave.  and  153rd  St.  River  Ave.,  with  an  ele- 
vated two-track  line  structure  through  that 
thoroughfare  and  Jerome  Ave.  as  far  as 
194th  St. 


OREGON. 
C.  L.  Hueston  of  Astoria  commenced  work 
July  1  on  his  contract  to  build  the  jetty  at 
the  mouth  of  the  Nehalem  river.  The  jetty, 
when  completed,  will  be  about  900  ft.  in  length, 
and  will  insure  a  depth  of  about  20  ft.  of 
water  at  the  bar. 

CANADA. 

We  are  advised  that  the  Canadian  Depart- 
ment of  Public  Works  has  awarded  the 
contract  for  the  extension  of  the  wharf  at 
Sault  Ste.  Marie,  Ont.,  to  J.  F.  Boyd,  of 
Sault  Ste.  Marie,  Ont. 

The  Canadian  Department  of  Agriculture 
has  awarded  a  contract  to  the  Kingston  Ship 
Building  Co.,  of  Kingston,  Ont.,  for  the 
construction  of  a  steel  steamer  for  the 
Quarantine  Service  at  Grosse  Isle,  Que.  The 
contract  price  was  $00,000. 
.  The  Grand  Trunk  Pacific  Ry.  has  filed  plans 
at  Ottawa,  and  has  made  application  for  a 
drydock  subsidy.  The  company  proposes  to 
put  in  a  floating  dock  at  Prince  Rupert,  B. 
C,  which  will  cost  $1,500,000,  and  have  a 
lifting  capacity  of  20,000  tons.  It  will  be  a 
commercial  dock  of  the  second-class,  and  be 
entitled  to  a  subsidy  of  3%  per  cent  for  25 
years. 

The  Marine  Department  of  the  Canadian 
government  has  made  arrangements  to  im- 
mediately establish  a  marine  depot  at  Prince 
Rupert  at  an  initial  expenditure  of  $100,000 
for  ship  repairs  and  depot  for  light  and 
buoy   service. 


BRIDGES        AND         BUILDINGS 


Fresno,  Cal. — Board  of  County  Supervis- 
ors are  considering  the  construction  of  a 
bridge  across  the  Kings  river  9%  miles 
above  Centerville  on  the  west  side  of  the 
property  of  the  Fresno  Magnesite  company 
and  on  the  east  side  of  the  quarry  and  ter- 
minus of  the  Reedley-Wahtoke  branch  erf 
the  Santa  Fe. 

Los  Angeles,  Cal. — Plans  have  been  pre- 
pared by  Architect  Mark  E.  Williams  and 
L.  H.  Nishkian,  C.  E.,  for  the  proposed 
bridge  connecting  the  north  end  of  Los  .'\n- 
geles  and  South  Pasadena,  inentioned  in 
our  last  issue.  The  plans  call  for  a  struc- 
ture entirely  of  concrete,  1,300  ft.  long. 
The  center  span  is  260  ft.  in  length  and 
will  be  supported  on  two  90-ft.  piers  set 
on  the  foundations  resting  on  rock.  The 
roadway  is  to  be  30  ft.  wide,  with  a  S-ft. 
walk  on  each  side.  The  estimated  cost  of 
the  work  according  to  these  plans  is  $222.- 
700. 

Suisun,  Cal. — Board  of  County  Supervis- 
ors has  instructed  the  Clerk  to  advertise 
for  bids  for  the  construction  of  a  concrete 
bridge  over  Suisun  Creek,  near  Thomas- 
son,  to  replace  the  present  wooden  struc- 
ture. The  bridge  is  quite  a  long  one  and 
it  is  estimated  that  the  new  structure  will 
cost  several  thousand  dollars. 

Richmond,  Cal. — Officials  of  the  Southern 
Pacific  Railroad  have  been  instructed  to 
either  place  an  overhead  bridge  the  width 
of  the  street  or  make  a  grade  crossing  at 
this  point  in  order  to  escape  condemnation 
proceedings  by  the  Contra  Cosla  Board  of 
Supervisors.  A  similar  situation  confronts 
the  Santa  Fe  Railroad  where  its  tracks 
cross  13th  St.  near  23d  St.,  in  Richmond. 

Stockton,  Cal.— The  United  States  War 
Dcp.irtniont  has  granted  the  Stockton  Ter- 
minal Railroad  Co.  permission  to  construct 
a  bridge  across  the  diverting  canal  at  this 
place. 

Denver,  Colo. — Plans  have  been  submit- 
ted by  the  City  Engineer  for  the  construc- 
tion of  the  proposed  West  Colfax  viaduct, 
which  is  to  be  built  jointly  by  the  City. 
State,  Tramway  and  Railroads.  They  call 
.  for  a  viaduct  5,870  feet  in  length,  forty  feet 
wide,  on  the  east  half,  sixty-two  feet  wide 
on  the  west  half,  with  a  si.x-foot  wide  walk 
on    each    side,'   running    from    Navajo    and 


West  Colfax  to  West  Colfax  and  Boulevard 
F.     The  entire  viaduct  is  to  cost  $700,000. 

Des  Moines,  la. — On  July  1,  the  City 
Council  passed  a  resolution  directing  the 
city  engineer  to  revise  plans  for  a  6-span 
structure  over  Walnut  St.  in  accordance 
with  those  plans  of  the  Consulting  Engi- 
neer, and  to  submit  same  to  the  City  Coun- 
cil for  approval. 

Fort  Dodge,  la. — City  Council  has  re- 
ceived revised  plans  from  the  N.  M.  Stark 
Bridge  Co.  of  Des  Moines,  la.,  for  the  pro- 
posed Third  St.  viaduct,  and  a  special  meet- 
ing has  been  called  to  consider  same. 

Ottumwa,  la. — Board  of  County  Supervis- 
ors has  gone  over  plans  for  the  construc- 
tion of  three  steel  bridges  and  have  viewed 
the  sites,  which  are  in  Competine  and  High- 
land townships. 

Boise,  Idaho. — At  the  recent  election  held 
by  the  County  Commissioners  it  was  voted 
by  a  large  plurality  to  issue  bonds  for  the 
Fruitland  bridge,  while  the  New  Plymouth 
bonds  were  defeated. 

Decatur,  111. — According  to  advices  re- 
ceived here.  Hickory  Point  township  high- 
way commissioners  are  planning  the  con- 
struction of  three  concrete  arch  bridges  to 
be  placed  in  that  township. 

Lincoln,  111. — The  Chataqua  Board  re- 
cently held  a  meeting  at  which  they  in- 
dorsed the  plan  of  several  lot  owners  on 
the  west  bluff  to  construct  at  their  own  ex- 
pense a  130-ft.  bridge  to  connect  that  part 
with  the  main  grounds.  As  planned  the 
highest  part  of  the  structure  will  be  27  ft. 
above  the  roadway. 

Streator,  111. — Board  of  County  Commis- 
sioners, who  have  been  considering  repair- 
ing the  Illinois  river  bridge  at  Utica,  111., 
have  come  to  the  conclusion  that  the  iron 
work  on  the  north  spans  is  in  fairly  good 
condition.  They,  therefore,  decided  to  re- 
floor  that  portion  of  the  structure  at  a  cost 
of  about  $2,000. 

Rock  Island,  111. — The  Council  Bridge 
Committee  has  recommended  the  recon- 
struction of  the  Rock  river  bridge  between 
Vandruff's  and  Hake's  islands,  and  that  city 
engineer  be  instructed  to  draw  plans  and 
prepare  specifications  for  a  concrete  and 
steel  structure. 

Bluffton,  Ind.  —  County  Commissioners 
have,  as  a  result  of  a  recent  inspection  trip. 


decided  to  increase  the  size  of  Bridge  No.  4 
over  Eight  Mile  Creek  west  of  Zanesville. 
i^nother  appropriation  of  $1,500  has  been 
made,  making  a  total  amount  of  $3,500  avail- 
able for  the  work. 

Crown  Point,  Ind. — Ola  E.  Nichols,  of 
the  Rochester  Bridge  Co.,  of  Hebron,  Ind., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  bridge  in  Ross  township  for 
$525.    Bids  were  opened  July  5. 

Greenfield,  Ind. — County  Commissioners 
have  awarded  a  contract  to  the  Greenfield 
Bridge  &  Sewer  Co.  of  this  city  for  the 
construction  of  three  concrete  and  steel 
bridges  in  Brandywine  township  and  one 
in  Sugar  Creek  township  for  $975.  Bids 
were  opened  July  5. 

Lawrenceburg,  Ind.  —  The  Oregonia 
Bridge  Co.  of  Lebanon,  O.,  has  been  award- 
ed a  contract  by  the  County  Commission- 
ers for  the  construction  of  a  bridge  over 
Hogan  creek.  The  superstructure  will  be 
constructed  for  $580,  and  the  substructure 
for  $6.85  per  cu.  yd.  Bids  were  opened 
July  5. 

Lebanon,  Ind. — Earl  Sparks  of  Kirklin, 
Ind.,  has  been  awarded  a  contract  for  the 
construction  of  the  following  bridges:  No. 
124  at  $623;  No.  125  at  $380;  No.  127  at 
$813;  No.  129  at  $469;  No.  130  at  $585,  and 
No.  131  at  $349.     Bids  were  opened  July  8. 

Peru,  Ind. — The  Rochester  Bridge  Co.  of 
Rochester,  Ind.,  has  been  awarded  a  con- 
tract for  repairing  Eel  river  bridge  in  the 
town  of  Mexico  for  $1,966.  Bids  were 
opened  July  6. 

Leavenworth,  Kan. — County  Commission- 
ers and  City  Council  are  considering  the 
construction  of  a  new  bridge  at  Limit  St. 
and  Second  Ave.  to  replace  the  old  one. 
According  to  the  proposition  submitted  the 
city  by  the  county  each  share  one-half  the 
expense  of  a  concrete  structure  estimated 
to  cost   not  more  than  $2,000. 

Frankfort,  Ky. — A  proposition  has  been 
submitted  the  City  Council  by  the  capital- 
ists of  this  city  offering  to  construct  a  new 
bridge  over  the  Kentucky  river  at  Capitol 
Ave.,  connecting  on  the  other  side  with 
Main  St.  No  expense  will  be  attached  to 
the  city,  but  a  small  toll  will  be  collected 
from  pedestrians  and  vehicles  using  the 
structure. 
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Boston,  Mass. — Congress,  without  oppo- 
sition, has  passed  the  bill  of  Representative 
McCall,  authorizing  the  construction  of  cer- 
tain bridges  across  the  Charles  river,  be- 
tween Boston  and  Cambridge,  without 
draws.  One  of  the  bridges  affected  will  be 
the  new  bridge  which  Larz  Anderson  will 
build  to  connect  Boston  with  the  Harvard 
Stadium. 

Bourret,  Mich. — Town  awarded  the  con- 
tracts for  the  construction  of  the  two 
bridges  to  the  Port  Huron  Bridge  &  Iron 
Co.  at  $1,019. 

Aitkin,  Minn. — At  a  joint  meeting  be- 
tween the  City  Council  and  the  Town  Board 
of  Supervisors  it  was  decided  to  award  the 
contract  for  the  construction  of  a  new  steel 
bridge  across  Mud  river  to  A.  Y.  Bayne  & 
Co.  of  Minneapolis,  Minn.,  at  $1,515. 

Hibbing,  Minn. — In  accordance  with  the 
washes  of  a  body  of  business  men  of  this 
city,  City  Council  has  commissioned  Presi- 
dent Weirick  to  investigate  the  feasibility 
of  increasing  the  strength  of  the  new  steel 
bridge  now  under  construction  by  the  Oli- 
ver Iron  Mining  Co.  across  the  Seller-Hull 
pit  on  First  Ave.,  in  order  to  accommodate 
street  cars  as  well  as  wagon  traffic. 

Taylor  Falls,  Minn. — The  Security  Bridge 
Co.  of  Minneapolis,  Minn.,  has  been  award- 
ed the  contract  at  $13,200  for  the  construc- 
tion of  the  interstate  bridge  over  the  St. 
Croix  river  at  this  place.  According  to  the 
terms  of  the  contract  the  work  must  be 
completed  by  Dec.  1,  1910. 

Greenville,  Miss. — Board  of  county  su- 
pervisors has  awarded  a  contract  to  the 
Joliet  Bridge  &  Iron  Works  of  Joliet,  111., 
for  the  construction  of  a  steel  bridge  across 
Bogue  Phalia  at  Ingraham  for  $6,590.  Bids 
were  opened  July  4. 

Vicksburg,  .Miss.— The  W.  T.  Young 
Bridge  Co.,  of  Nashville,  Teiin.,  has  been 
awarded  a  contract  for  the  construction  of 
a  bridge  over  Slough  Fisher's  Ferry  for 
$1,575  and  for  the  construction  of  a  con- 
crete approach  to  the  same  bridge  for 
$1,575.     Bids  were  opened  July  5. 

Kansas  City,  Mo. — The  Raymond  Con- 
crete Pile  Co.  of  New  York  and  Chicago 
has  been  awarded  the  contract  for  the  con- 
crete piles  and  foundations  of  the  Bemis 
Bros.  Bag  Co.'s  factory  at  9th  and  Wyo- 
ming Sts.,  this  city.  C.  L.  Gray  Construc- 
tion Co.,  general  contractors. 

St.  Louis,  Mo. — The  City  Law  Depart- 
ment has  prepared  a  bill  authorizing  the 
payment  into  court  of  the  price  agreed  upon 
by  the  Circuit  Court  Commissioners  who 
appraised  the  land  for  the  West  Side  free 
bridge  approach,  and  it  is  to  be  introduced 
in  the  Council  at  the  next  meeting.  The 
amount  is  expected  to  be  about  $400,000. 

Great  Falls,  Mont. — At  a  meeting  of  the 
City  Council  recently  held  to  consider  the 
construction  of  a  new  wagon  bridge  across 
the  Missouri  river  from  First  Ave.  north  to 
First  Ave.  S.  W.,  it  was  decided  that  a  spe- 
cial election  be  held  in  the  near  future  to 
vote  on  bonds  for  the  work.  As  proposed, 
the  structure  will  cost  between  $175,000  and 
$200,000. 

Buffalo,  N.  Y. — Regarding  the  Hamburg 
Turnpike  and  Seawall  proposition  under 
discussion  by  the  railroad  attorneys  and 
the  Mayor,  it  is  believed  that  instead  of  a 
tunnel  under  the  river  at  Main  street,  a 
bridge  should  be  built  from  Erie  street 
across    the   river,   connecting   the   mainland 


^"ionVlh"'?'^"    "/'P=   ^"'l    "^<="   a   viaduct 
along  the  strip  as  far  as  the  turnpike. 

Falconer,  N.  Y,-Town  Board  has  award- 
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Moot!  Brook  bridge  to  the  Corry  Bridge  & 
Supply  Co.,  Corry.  N.  Y.,  at  $2,459 


ion 
uc- 


,Watertown  N.  Y.-A  total  subscript! 
ot  $3,235  has  been  secured  for  the  constr..^ 
tion  of  the  proposed  Jackson  St.  bridge  and 
a  mass  meetmg  has  been  held,  and  other 
plans  for  securing  the  necessary  finances 
have  been  considered. 

Fort  Caswell,  N.  C— Lieut.  R.  Q  Ed- 
wards constructing  quartermaster,  has 
awarded  a  contract  to  J.  H.  Brinson  at 
Hampton,  Va.,  for  electric  wiring  and  fix- 
tures for  two  double  sets  of  officers'  quar- 
ters at  $1,345.  Bids  for  the  work  were 
opened  June  30. 

Akron,  O.— City  Council  has  asked  plans 
lor  the  construction  of  a  steel  and  concrete 
bridge  to  be  known  as  the  North  Hill  via- 

}t  \^'  Landor,  an  engineer  of  Canton, 
and  J.  W.  Payne  will  take  the  matter  up 
immediately.  Under  the  agreement  the 
Northern  Ohio  Traction  &  Light  Co.  will 
pay  one-half  the  cost,  which  is  estimated  at 
$400,000. 

Cleveland,  O. — At  a  meeting  of  the  inter- 
ested property  owners  held  by  the  Coun- 
ty Commissioners  to  take  up  the  matter  of 
selecting  the  site  for  the  location  of  the  new 
bridge  over  the  Cuyahoga  river,  the  De- 
troit-Superior site  was  favored  by  a  large 
majority  and  steps  toward  compiling  statis- 
tics as  to  the  cost  of  the  structure  at  that 
place  and  on  the  Columbus  road  are  being 
taken. 

Columbus,  O.— The  West  Side  Board  of 
Trade  is  urging  the  County  Commissioners 
to  take  action  upon  the  construction  of  a 
bridge  on  Dennison  Ave.  over  the  Scioto 
river  to  connect  with  Bell  or  Starling  St. 
on  the  w^est  side.  According  to  the  claims 
of  the  promoters,  such  a  structure  is  an 
absolute  necessity. 

Dayton,  O. — County  Commissioners  have 
sold  bonds  amounting  to  $15,000,  receipts  of 
which  will  be  used  for  the  improvement  of 
bridges. 

Hamilton,  O. — It  is  said  that  the  steel 
span  of  the  bridge  over  the  Big  Miami 
river  north  of  this  city  will  not  be  replaced 
by  the  Cincinnati,  Hamilton  &  Dayton  Ry., 
but  that  a  temporary  pile  structure  'will  be 
■  erected  to  serve  until  the  new  steel  bridge, 
for  which  a  contract  has  already  been  let, 
can  be  completed. 

Youngstovsm,  O. — The  Mt.  Vernon  Bridge 
Co.,  at  $9,879,  have  been  awarded  the  con- 
tract by  the  County  Commissioners  for  the 
superstructure  of  the  Park  avenue  bridge, 
Work  is  progressing  rapidly  on  the  sub- 
structure, which  was  let  at  $10,650,  making 
the  total  cost  of  the  work  above  the  appro- 
priation of  $14,000. 

Ashley,  Pa. — Borough  Council  and  repre- 
sentatives of  the  Jersey  Central  and  the  Le- 
high Valley  railroads  have  taken  up  the 
matter  of  reconstructing  the  railroad 
bridges  over  the  cetnetery  road.  It  was 
agreed  to  view  the  road  and  bridges  and 
co-operate  on   the   improvement. 

Pittsburg,  Pa. — The  low  bidder  for  the 
construction  of  the  masonry  and  substruc- 
ture of  the  city  bridge  across  the  Allegheny 
river  was  Lewis  &  Wood  of  Chicago,  111., 
who  submitted  a  tender  of  $183,000. 

Reading,  Pa. — H.  E.  Ahrens  &  Co.  of  this 
city  have  been  awarded  the  contract  for  re- 


pairing the  county  bridge  at  Moselem.   The 
work  will  cost  $1,535. 

Shippensburg,  Pa.— Borough  officials  and 
the  County  Coniinissioncrs  have  reached  an 
agreement  regarding  the  proposed  new 
bridge  on  King  St.,  whereby  the  latter  will 
appropriate  $500  toward  the  constructi-.n 
work.  As  proposed,  the  structure  will  be  01 
concrete,  covering  the  entire  width  of  the 
street,  and  is  estimated  to  cost  $4,20<>. 

Waynesburg,  Pa.— Work  on  the  substruc- 
ture of  the  bridge  to  be  erected  across  Ten 
Mile  creek  at  the  mouth  of  Coallick  run  will 
be  completed  by  September  IS.  The  con- 
tract for  the  superstructure  has  been  award- 
ed C.  I.  I.antz,  Wheeling,  W.  Va.,  at  $3,210. 

Wilkesbarre,  Pa.— Viewers  and  interested 
citizens  r.f  Wyoming  and  Jenkins  town- 
ships are  sdoii  to  hold  a  meeting  to  con- 
sider the  plans  proposed  for  the  new  bridge 
over  the  river  at  Wyoming. 

Houston,  Tex.— The  contract  for  the  con- 
struction of  the  first  of  the  buildings  of  the 
William  Rice  Institute,  the  administration 
building,  has  been  awarded  to  the  William 
Miller  &  Sons  Co.,  Pittsburg,  Pa.,  for 
$319,478. 

San  Antonio,  Tex.— Finance  Committee 
of  the  City  Council  recently  held  a  hearing 
on  bids  received  for  the  cimstruction  of  the 
proposed  bridge  over  the  river  at  Travis 
St.  Bids  were  received  for  concrete  and 
steel  structures,  and  it  was  decided  to  re- 
tain the  following  for  the  concrete  struc- 
ture: Aiken  Cement  House  Co..  San  .An- 
to.nio,  Texas,  $14,517;  Leversedge  Bridge 
Co.,  Fort  Worth,  Texas,  $16,000;  and  H.  B 
Thompson  Co.,  San  Antonio,  Texas.  $20.- 
000.  The  bid  of  the  El  Paso  Bridge  &  Iron 
Co.  for  a  steel  structure  at  $15,250  was  also 
retained. 

Spokane,  Wash.— O.  H.  St  rat  ton,  1507 
Fourth  Ave,  this  city,  has  been  awarded  a 
contract  for  the  construction  of  a  bridge 
across  Latah  creek  at  Waverly.  The  struc- 
ture will  be  built  on  tubular  concrete  piers 
and  will  be  a  120-ft.  span,  replacing  the  pile 
trestle  washed  out  last  spring.  The  con- 
tract was  let  for  $3,980.  Bids  were  opened 
July  1. 

Tacoma,  Wash.— W.  C.  Raleigh,  City  En- 
gineer, is  preparing  plans  for  the  construc- 
tion of  a  public  wharf  on  the  city  water- 
way between  11th  and  I5ts  Sts.  The  work 
will  include  a  structure  300  ft.  in  length  and 
a  steel  viaduct  from   12th  St.  to  the  wharf. 

Marinette,  Wis. — Bill  has  been  passed  by 
Congress  authorizing  the  construction  of 
the  middle  bridge  at  this  place.  It  also  pro- 
vides that  actual  construction  work  must 
be  started  within  one  year  and  be  completed 
within  three  years. 

Winnipeg,  Man. — Board  of  Control  on 
July  5  awarded  a  contract  to  the  Clevelaml 
Bridge  &  Engineering  Co.  of  Darlington. 
Eng.,  for  the  construction  of  the  superstruc- 
ture of  the  Brown  and  Brant  St.  overhead 
bridge  for  $205,160,  the  work  to  be  com- 
pleted by  June  1,  1911.  William  Newman 
&  Co.  have  been  awarded  the  contract  for 
placing  the  piers  at  $54,720.  This  portion  of 
the  contract  is  to  be  complete  on  Nov.  IS, 
1910. 

Tuxtla  Gutierrez,  Chiapas. — Several  wag- 
on bridges  are  to  be  constructed  on  the 
road  from  Jalisco  on  the  Pan  American  Ry. 
to  Tuxtla  Gutierrez.  Governor  Ramon  Ra- 
basa  recently  secured  the  co-operation  of 
the  federal  government  of  Mexico  and  the 
structures  will  be  erected  in  a  short  time. 


ROADS.     STREETS    AND     PAVEMENTS 


Fort  Payne,  Ala. — Morris  &  Angel  of 
Sheffield,  Ala.,  have  been  awarded  a  con- 
tract by  this  town  for  the  following  work: 
850  sq.  yds.  of  concrete  sidewalks,  at  $.99 
per  sq.  yd.;  100  sq.  yds.  of  driveway  at 
$1.40  per  sq.  yd.;  1,065  lin.  ft.  of  6-in.  curb 
at  $.30  per  lin.  ft.  Wilburn  Hill  of  Gadsden, 
Ala.,  engineer. 

Pasadena,   Cal. — City   council   has   passed 


an  ordinance  providing  for  the  paving  of 
California  St.,  from  Grand  Ave.,  to  Arden 
road  with  oil  macadem.  It  is  estimated  that 
the    improvement   will   cost   $50,000. 

San  Diego,  Cal. — Petition  has  been  filed 
in  the  city  clerk's  office  for  the  paving  of 
Second  St.,  from  the  south  line  of  B.  St., 
to   the   north   line   of   H.   St. 

Colorado  Springs,  Colo. — The  city  attor- 


ney has  been  asked  to  draw  up  an  ordinance 
requiring  street  paving  in  certain  districts 
to  be  decided  on  later. 

Grand  Junction,  Colo. — A  broad  auto 
roadway  from  Glenwood  Springs  to  Grand 
Junction,  Delta  and  Montrose  is  being 
urged  by  the  Grand  Junction  Good  Roads 
association. 

Wilmington,  Del. — Warren  Bros.   Co.,  of 
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Boston,  Mass.,  has  been  awarded  a  con- 
tract for  the  construction  of  30,000  sq.  yds. 
of  bitulithic  in  this  city. 

Twin  Falls,  Ida. — City  council  has  passed 
an  ordinance  creating  a  paving  district 
covering  the  following  streets:  Main  Ave., 
Shoshone  St.,  Alinidoka  St.,  Second  St., 
Fourth  Ave.,  Third  Ave.,  Second  Ave.,  and 
a  number  of  alleys.  The  city  engineer 
has  estimated  the  cost  of  this  improvement 
at  $224,167. 

Aurora,  111. — McCarthy  Construction  Co., 
of  Davenport,  la.,  has  been  awarded  a  con- 
tract by  the  board  of  local  improvements 
for  the  paving  of  High  and  Superior  Sts., 
and  East  and  West  Park  Place  for  $1.64  per 
sq.   yd. 

Moline,  III. — The  Gust  Ed  Construction 
Co.  has  been  awarded  a  contract  for  the 
paving  with  brick  of  16th  St.,  between  11th 
and  19th  Aves.,  for  $21,995. 

Springfield,  111. — Board  of  local  improve- 
ments has  decided  to  pave  Canedy  St.,  from 
Fifth  St.,  to  Walnut  St.,  and  to  make  the 
street  from  Pasfield  to  Walnut  St.  into  a 
l)oulevard  and  also  to  pave  Laurel  St., 
from  College  St.,  to  the  west  line  of  Haw- 
tli'irne   place. 

Waukegan,  III. — Board  of  local  improve- 
ments has  let  contracts  for  street  paving 
to  James  Cape  &  Sons  Co.,  of  Racine,  Wis., 
totaling  $56,617,  and  McCugo,  Bulloch  & 
Co..  of  this  city  for  $57,231. 

Springfield,  111. — Board  of  public  works 
has  decided  to  pave  East  Edwards  St.,  from 
.\inlh  to  19th  St.,  with  either  brick  or 
mineral    asphalt. 

Fort  Dodge,  la. — City  council  has  passed 
a  resolution  for  the  construction  of  side- 
walks covering  many  lineal  feet  of  un- 
im|)rf]ved  property  in  the  city. 

Albia,  la. — City  council  has  awarded  a 
ciiiitract  to  Magden  &  Shcely  of  Des 
.Moines,  la.,  for  the  construction  of  9,410  sq. 
yds.  of  pavement  and  7.690  lin.  ft.  of  curb 
and  gutter.  The  contract  was  let  at  $2.07 
per  sq.  yd.  for  paving,  $.62  per  lin.  ft.  of 
combined  curb  and  gutter,  and  $.44  for 
excavating.  Also  $.35  per  lin.  ft.  for  the 
reinforcing   of  curbing  and  steel. 

Atlantic,  la. — City  council  has  decided  to 
have  the  specifications  for  the  new  paving 
work  to  be  done  in  this  city  call  for  bitu- 
minous macadam.  The  paving,  it  is  esti- 
mated, will  cost  $1.85  per  sq.  yd. 

Des  Moines,  la.  —  City  council  has 
awarded  a  contract  to  the  J.  W.  Turner  Im- 
provement Co.,  for  the  paving  of  Beaver 
.\vc.,  from  the  end  of  the  present  pave- 
ment to  the  north  city  limits,  a  distance  of 
l«d  miles. 

Cedar  Rapids,  la. — City  will  pave  the  16th 
.Ave.  bridge  with  brick  at  an  estimated  cost 
of  $1.90  ])er  sq.  yd.  The  work  will  re- 
(juire  the  construction  of  about  1,200  sq. 
yds.  of  pavement,  and  includes  the  con- 
-Iruclion  of  sidewalks  and  curbs. 

Cedar  Rapids,  la. — City  council  has 
passed  a  resolution  ordering  brick  paving 
constructed  on  Grande  .\ve.  The  resolu- 
tion calls  for  paving  on  Grande  Ave.,  from 
Kitli  St.  to  the  end  of  the  storm  water 
sewer,  a  distance  of  about  2,100  ft.  from 
Third  avenue.  An  18  ft.  parkway  will  be 
constructed  in  the  center  with  paved  road- 
ways 20  ft.   wide  on   either  si<le. 

Alexandria,  La. — City  board  of  aldermen 
has  been  petitioned  for  the  paving  of  Jack- 
son Ave.,  with  asphalt  and  for  the  paving  of 
sidewalks  on  several  streets  in  West  End. 

Beech  Grove,  Ind. — lloosicr  Construc- 
tion Cn.  has  been  awarded  a  contract  for 
the  construction  of  a  macadam  roadway  on 
Alton  St.,  this  city,  and  constructing  ce- 
ment gutters  rind  sidewalks,  for  $20,600. 
r.ids    were    npiiied   June   28. 

Indianapolis,  Ind. — Board  of  public  works 
has  awarded  a  contract  to  Marion  Caldwell, 
l')0.\  256,  this  city,  at  $541,  for  grading  and 
liaving  the  sidewalks  on  Norwood  St.,  from 
W'cst  St.,  to  Rose  St.  Bids  were  opened 
June  27. 

Indianapolis,  Ind. — Board  of  pid)lic  works 
has  awarded  a  contract  to  Geo.  W.  Shelley 
of  this  city,  for  the  construction  of  side- 
walks on  Taooiua  Ave.,  from  St.  Clair  to 
10th   Sts.      Bids   were   opened   June   22. 


Indianapolis,  Ind. — The  work  of  grading 
and  paving  sidewalks  on  Rawls  Ave.,  from 
Michigan  to  St.  Clair  St.,  bids  opened  Jime 
22,   will   not    be    done. 

Indianapolis,  Ind. — The  work  of  grading 
and  paving  side  walks  on  Rawls  Ave.,  from 
east  curb  line  of  Audubon  Rd.,  to  Arlington 
-Ave.,  bills  opened  June  27,  will  not  be  done. 

Indianapolis,  Ind. — The  work  of  grading 
and  paving  sidewalks  on  Berry  Ave.,  from 
Julian  St.,.  351  1-2  ft.  long,  bids  opened 
June  27,  will  not  be  done. 

Indianapolis,  Ind.— N.  H.  Holl  of  1222 
Windsor  St.  this  city,  has  been  awarded  a 
contract  for  grading  and  paving  the  side- 
walks on  Gale  St.,  from  Washington  to 
New  York  St.,  at  about  $3,200.  Bids  were 
opened  June  22. 

Indianapolis,  Ind. — Board  of  public  works 
lias  awarded  a  contract  to  Marion  Caldwell 
for  $2,123,  for  the  improvement  of  Meri- 
dian St..  from  the  south  line  of  Palmer  St., 
to  the  Belt  Ry.,  and  from  south  property 
line  of  the  first  alley  north  of  Minnesota 
St..  to  the  Belt  Ry.,  by  grading  and  paving 
sidewalks.      Bids   were  opened  June  27. 

Indianapolis,  Ind. — Marion  Caldwell,  Box 
256,  this  city,  has  been  awarded  a  contract 
for  the  grading  and  paving  of  sidewalks  on 
College  Ave.,  from  30th  St.,  to  32nd  St.  for 
$947.      Bids  were   opened  June  27. 

Indianapolis,  Ind. — John  Arnold,  1656 
Ludlou  -Ave.,  this  city,  has  been  awarded  a 
contract  for  the  grading  and  paving  of  the 
sidewalks  on  Gray  St.,  from  North  St.,  to 
10th  St.,  for  $1,600.  Bids  were  opened 
June  27. 

Indianapolis,  Ind. — William  H.  Holl  of 
this  city  has  been  awarded  a  contract  at 
$.15  per  sq.  ft.,  for  the  construction  of  ce- 
ment sidewalks  on  Daly  St.,  from  Pine  to 
Cruse  Sis.     Bids  were  opened  June  22. 

Indianapolis,  Ind. — A  contract  for  com- 
pleting the  construction  of  a  boulevard  em- 
bankment along  the  north  bank  of  Fall 
creek,  from  23d  St.  to  Illinois  St.,  has  been 
awarded  by  the  board  of  park  commission- 
ers to  the  Moore-Mansfield  Co.,  at  $.35  per 
eu.  yd.,  for  filling  and  $.27  per  cu.  yd.  for 
removing  top  soil.  It  is  estimated  that 
there  will  be  40,000  cu.  yds.  of  filling  and 
about  5,000  cu.  yds.  of  top   soil. 

Delphi,  Ind. — Jas.  F.  Pierce  of  this  city 
has  been  awarded  a  contract  by  the  county 
commissioners  for  the  improvement  of 
highways  in  Deer  Creek  township,  for 
$23.0(XI.      Bids  were  opened  July  6. 

Winamac,  Ind. — No  bids  were  received 
by  the  county  commissioners  on  July  5  for 
the  construction  of  two  county  roads.  Ellis 
S.  Rees  is  Auditor  of  Pulaski  County. 

Marion,  Ind.  —  County  commissioners 
have  awarded  a  contract  to  Hardin  &  Co., 
for  $5,997,  for  the  construction  of  a  road 
in  Fairmount  township,  known  as  the  C.  C. 
Curry  Gravel  Road.  Bids  were  opened 
July   5. 

Vernon,  Ind. — County  commissioners  re- 
ceived no  bids  July  5  for  the  construction 
of  25.6  miles  of  road  in  Campbell  township. 
T.  L.  Thomas  is  auditor  of  Jennings  County. 

Princeton,  Ind. — County  commissioners 
have  awarded  contracts  to  the  following  for 
the  construction  of  13  roads  throughout  the 
county:  Hawkins  Bros.,  Brazil,  Ind.,  for 
three  roads;  Trible  &  Hawkins,  Brazil,  Ind., 
for  five  roads;  Campliell  &  Crabb,  Brazil, 
Ind.,  for  one  road;  W.  Ewing  Shields,  Sey- 
mour, Ind.,  for  two  roads;  .\.  E.  &  W.  Con- 
struction Co.,  Evansville.  for  two  roads. 
One  road  is  under  consideration,  the  orob- 
ablc  contractor  being  A.  E.  &  W.  Con- 
struction  Co.,  of  Evansville,  Ind. 

Muncie,  Ind.  —  Count}'  commissioners 
have  awarded  a  contract  to  Geo.  Saunders 
of  this  city  for  the  improvement  of  a  public 
highway  in  Center  township  for  $25,300. 
P)ids  were  opened  July  6. 

Mishawraka,  Ind. — The  Western  Con- 
struetiiin  Co.,  of  Lafayette,  Ind..  has  been 
awarded  the  contract  for  paving  N.  Mill  St. 
with  bitulithic.  The  work  includes  grading 
the  street  from  curli  line  to  curb  line  and 
paving  some  with  bitulithic  on  5-in.  concrete 
foundation,  including  necessary  storm  wa- 
ter inlets  and  connecting  same  with  sewer. 


Bids  were  opened  June  20,  contract  being  let 
July   5. 

Paoli,  Ind.— O.  P.  Turley  of  Orleans, 
Ind.,  has  been  awarded  a  contract  for  the 
construction  of  a  gravel  road  at  $4,490. 
Bids  were  opened  July  5. 

Salem,  Ind. — County  commissioners  have 
awarded  the  following  contracts  for  the 
construction  of  roads;  bids  opened  July  5; 
Jacob  R.  Chastain,  Campbellsburg,  Ind.,  for 
$5,899,  road  in  Vernon  township;  Hiatt  & 
McMahan,  Plainfield,  Ind.,  at  $6,073,  road  in 
Washington  township;  Fliatt  &  McMahan, 
for  $7,137,  road  in   Pierce  township. 

Decatur,  Ind.— Albert  Mauller  of  Pleasant 
Mills,  Ind.,  has  been  awarded  a  contract  by 
this  city  for  the  construction  of  the  J.  W. 
Vizard  road,  for  $2,903.  Bids  were  opened 
July   6. 

,  Lebanon,  Ind. — The  contract  for  the  con- 
struction of  the  Smith  gravel  road  has 
been  let  to  James  M.  Little  of  Indianapolis, 
Ind.,  for  $5,231.     Bids  were   opened  July  8. 

Tipton,  Ind. — Booker  &  Davis  have  been 
a\y:irded  a  contract  by  the  county  com- 
missioners for  the  construction  of  the 
Holeman  gravel  road  for  $5,948.  W.  W. 
Hobbs  has  been  awarded  the  contract  for 
the  construction  of  the  Rheubert  gravel 
road  for  $1,696.     Bids  were  opened  July  5. 

Goshen,  Ind. — City  has  awarded  a  con- 
tract to  W.  W.  Hatch  &  Sons  Co.,  of  this 
city  for  the  placing  of  a  new  top  on  the 
Fifth  St.,  Westrumite  pavement  from  the 
Lake  Shore  crossing  at  Pike  St.,  to  the  in- 
tersection of  Fifth  and  Main  Sts.  The 
contract   was  let  at  about  $10,000. 

Washington,  Ind. — County  commission- 
ers have  awarded  the  E.  F.  Meredith  grav- 
el road  petition  contract  of  Washington 
township  to  Jean  Snyder  of  Petersburg  for 
$3,687.  The  contract  calls  for  the  improve- 
ment of  one  and  three-quarters  miles  of 
road,  the  extension  of  a  formerly  improved 
road. 

Havre  de  Grace,  Md. — The  street  com- 
mission will  sell  bonds  July  21  in  the  sum 
of  $27,000  for  the  purpose  of  improving 
streets  and  building  firemen's  quarters. 
Gen.  Murray  Vandiver  is  chairman  of  the 
street   improvement   commission. 

Benton  Harbor,  Mich. — Plans  and  speci- 
fications have  been  completed  for  the  pav- 
ing of  Britain  Ave.,  from  the  east  line  of 
Pipestone  St.,  to  the  west  line  of  the  via- 
duct with  brick.  Bert  C.  Spalding  is  city 
clerk. 

Detroit,  Mich. — Wayne  county  commis- 
sioners have  awarded  a  contract  to  the 
Owosso  Construction  Co.  of  Owosso  for 
the  construction  of  8,465  lin.  ft.  of  con- 
crete pavement,  16  ft.  wide  on  Grand 
River  road.  The  company  will  com- 
plete the  work  for  $16,422,  or  $.121  per  sq. 
ft.  The  commissioners  have  also  awarded  a 
contract  to  R.  D.  Baker  &  Co.,  for  the  con- 
struction of  1,630  lin.  ft.  of  macadam  road, 
16  ft    wide,  at  $1.27  per  sq.  yd. 

Calumet,  Mich. — Plans  and  specifications 
for  the  new  piece  of  roadway  to  be  con- 
structed by  Calumet  township  in  the  Trap 
Rock  river  district  have  been  prepared  by 
Engineer  E.  S.  Grierson  and  are  on  file 
at  the  office  of  the  clerk,  Geijrge  Martin, 
Ulseth  BIdg.  The  specifications  show  that 
7,000  ft.  of  new  roadway  will  be  built.  It 
will  likely  be  16  ft.  wide  and  will  be  built 
along  the  line  known  as  "passable  county 
roads." 

Detroit,  Mich. — City  Council  has  award- 
ed the  fi->llowing  contracts  for  paving:  Ship- 
herd  Ave.,  brick,  T.  E.  Currie,  $1,263;  allev 
185,  James  Hanley,  $986;  alley  186,  James 
Hanley,  $1,374;  alley  187,  T.  E.  Currie,  $2,- 
ni4;  alley  188,  R.  T.  Baker  Co..  $1,673;  alley 
189.  R.  T.  Baker  Co.,  $3,606;  Butternut  St.. 
cedar,  Ferdinand  Porath  &  Sons.  $5,916; 
Hudson  Ave.,  cedar,  J.  Porath,  $2,339;  Wa- 
terloo St.,  cedar,  H.  W.  W.  Hatch  &  Sons, 
$2,073;  McGraw  Ave.,  concrete,  J.  Porath. 
,$6,048;  23d  St..  concrete,  J.  Porath,  $6,750. 

Calumet,  Mich. — Thomas  Drapeau  of 
Laurium  has  been  awarded  a  contract  for 
the  construction  of  a  new  road,  8,500  ft. 
long  and  16  ft.  in  width,  from  Saracen's 
"forty"  in  the  Trap  Rock  River  valley  dis- 
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trict,  each  to  Sections  11  and  12.     The  road 
will  be  built  for  $2.50  per  rod. 

St.  Peter,  Minn.— The  county  auditor  has 
awarded  a  contract  for  improving  the  state 
road  in  the  township  of  Lake  Prairie  to 
John  Keogh  for  $1,135,  and  for  building 
a  road  m  Traverse  to  Chas.  Anderson  for 
$950. 

Two  Harbors,  Minn.— City  Council  has 
awarded  a  contract  to  D.  H.  Clough  of  Du- 
luth  for  the  construction  of  cement  side- 
walks at  $0.1314  per  sq.  ft. 

Gulfport,  Miss. — Board  of  Supervisors  of 
Harrison  County  has  made  an  order  to  .issue 
bonds  in  the  sum  of  $50,000  for  road  im- 
provement in  beat  No.  2.  V.  A.  Griffith,  W. 
I.  Quarles  and  I.  B.  Clark  have  been  named 
as    commissioners. 

Jackson,  Miss. — Board  of  Supervisors  has 
decided  to  order  a  special  election  to  be 
held  in  the  two  most  populous  seats  of  the 
county  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  in  the  sum  of  $250,000  for 
road  improvements. 

Meridian,  Miss.— Board  of  Supervisors 
has  passed  a  bond  issue  for  $200,000  for  the 
construction  of  good  roads. 

Tupelo,  Miss. — County  road  commission- 
ers have  awarded  a  contract  to  the  Good 
Roads  Construction  Co.,  for  the  construc- 
tion of  20%  miles  of  grave!  road  for  $92.- 
785.  Bids  for  the  work  were  opened  July  6, 
Springfield,  Mo. — The  petition  for  a  con- 
tinuation of  the  brick  paving  on  East  Elm 
St.,  which  has  been  circulated  by  Robert 
H.  Walker  and  P.  G.  Meyers,  has  been 
signed  and  the  pavement  will  be  extended 
as  soon  as  possible.  The  new  pavement 
will  commence  at  the  National  Blvd.  and 
will  extend  to  the  Frisco  railroad  track  on 
the  east,  a  distance  of  three  blocks. 

Kansas  City,  ,Mo. — Board  of  Commission- 
ers has  ordered  the  paving  of  Ann  Ave., 
from  10th  St.  to  11th  st.,  with  Hassam 
pavement  for  a  width  of  30  ft.,  and  Quin- 
ardo  Blvd.,  from  the  east  line  of  17th  St. 
to  the  west  line  of  19th  St..  with  bitulithic 
pavement,  for  a  width  of  56  ft. 

Springfield,  Mo. — A  bill  was  introduced 
in  the  City  Council  July  5,  calling  for  a  spe- 
cial election  to  decide  the  issuance  of  bonds 
in  the  sum  of  $1,000,000.  The  bonds  are 
wanted  for  the  purpose  of  making  various 
street  improvements,  a  new  city  hall  and  the 
construction  of  two  viaducts  between  the 
north  and  south  sides. 

Jefferson  Barracks,  Mc— Stanley  H. 
Ford,  Quartermaster,  has  awarded  a  con- 
tract to  Ruprecht-Voirol  Construction  Co., 
8011  South  Broadway,  St.  Louis,  Mo.,  for 
the  construction  of  roads,  walks,  etc.,  at  this 
place  for  $5,367.  Bids  were  opened  June  30. 
Florence,  Neb.— The  Keirle  Grading  Co. 
of  this  city  has  been  awarded  a  contract  for 
grading  Gumming  St.,  from  43rd  to  48th 
St..  and  also  for  Fort  St. 

Omaha,  Neb.— The  Kreile  Grading  Co. 
has  been  awarded  a  contract  for  grading 
Cuming  St.,  from  43d  to  4Sth  Sts.,  at  $0.20 
per  yd. 

Alientowm,  N.  H. — State  Engineer  H.  C 
Hill  of  Concord.  N.  H.,  has  awarded  a  con- 
tract to  P.  A.  Mclntyre  of  Suncook.  N.  H., 
for  $7,698,  for  the  construction  of  1,120  ft. 
of  trap  rock  in  this  town.  Bids  were 
opened  July  8. 

Merrimack,  N.  H. — State  Engineer  H.  C. 
Hill  of  Concord,  N.  H.,  has  awarded  a  con- 
tract to  Alsgood  Construction  Co.,  of 
Nashua,  N.  H.,  for  the  coustruction  of 
2,800  ft.  of  gravel  road.  Bids  for  the  work 
were  opened  July  8. 

Troy,  N.  Y. — The  contract  for  the  paving 
of  Douw  St.,  from  River  St.  west  to  the 
river  front,  was  awarded  to  McKenna  & 
Walsh,  the  lowest  bidders  for  Mack  brick, 
at  a  cost  of  $2.29  per  sq.  yd.  The  total  cost 
of  the  improvement  is  estimated  at  $5,873. 

Winston,  N.  C. — Atlantic  Bitulithic  Co.  of 
Richmond.  Va.,  has  been  awarded  a  con- 
tract for  the  construction  of  4,113  sq.  yds. 
of  bitulithic  in  this  city. 

Columbus,  O.  —  County  Commissioners 
have  awarded  contract  calling  for  the  con- 
struction   of    five    miles    of   macadam    road. 


IM  miles  of  which  is  to  be  surfaced  with 
tarvia.  The  contracts  and  successful  bid- 
ders are:  Westerville  road,  north  from  Lin- 
den Heights  to  Mifflin  and  Blcndon  town- 
ship lines,  macadam  unsurfaced  road,  IVi 
miles,  to  Jay  &  R.  E.  Kevs  of  Westerville 
for  $20,403;  Johnstown  Pike  from  Green- 
lawn  .^ve..  to  Frank  road  east,  distance  \V\ 
miles,  to  E.  J.  Rogers  &  Co.  of  Columbus 
for  $9,475;  tarvia  surfacing  to  Barrett  Man- 
ufacturing Co.  for  $2,970;  Dclayare  and 
Franklin  County  line  road  from  Columbus 
and  Worthington  Pike  to  Wilson  Pike,  mac- 
adam road  unsurfaced,  three-fourths  of  a 
mile,  to  W.  O.  Jew  tt  of  Worthington  for 
$3,860. 

Bucyrus,  O. — .^  petition  is  being  circu- 
lated for  the  paving  of  Southern  .Ave.,  from 
Kaler  Ave.  to  Galion  St.  It  is  probable  that 
the  paving  will  not  be  done  this  year. 

Canton,  O. — County  Commissioners  have 
passed  a  resolution  for  the  paving  of  one 
mile  of  roadway,  beginning  at  the  south 
corporation  line  of  New  Berlin  and  extend- 
ing south. 

Cincinnati,  O. — The  County  Serveyor  has 
estimated  the  cost  of  improving  the  Cleves 
and  Dugan  gap  road  at  $53,615. 

Lorain,  O. — City  Council  will  soon  take 
action  toward  the  repaving  of  Broadway 
from  the  loop  to  the  hospital. 

Cincinnati,  O.  —  County  Commissioners 
have  awarded  a  contract  to  O.  E.  Robinson 
at  $1,999  for  repairing  the  bridge  over  Cole- 
rain  pike. 

Cleveland,  O. — No  bids  were  received  by 
the  director  of  public  service  on  July  2  for 
the  grade  separation  at  Adelbert  Road,  S. 
E.  and  N.  Y.,  C.  &  S.  L.  Ry.  The  work 
includes  reinforced  concrete  construction. 
The  work  will  be  readvertised.  C.  F.  Wet- 
zel is  contract  clerk. 

Akron,  O.  —  Countj'  Surveyor  Joseph 
Gehres  has  completed  the  surveys  for  the 
Hudson  road  and  work  on  the  road  w'ill 
soon  begin.  The  road  will  start  at  the  end 
of  the  Cu3-ahoga  Falls  pavement  and  fol- 
low that  road  to  Stow  Corners,  and  from 
there  will  go  directly  north  through  Dar- 
rowville  to  Hudson  and  Twimsbury. 

Canton,  O.— William  H.  Vogt  &  Sons  of 
Massillon,  O.,  have  been  awarded  a  contract 
by  the  County  Commissioners  for  -grading, 
draining  and  paving  one  mile  of  road  in 
Lexington  township.  The  pavement  will 
be  of  brick.  The  contract  was  let  for  $16.- 
596.     Bids  for  the  work  were  opened  July  6. 

Tulsa,  Okla. — Plans  have  been  made  for 
the  construction  of  approximately  $160,000 
worth  of  asphalt  pavement  on  a  concrete 
foundation.  The  work  will  include  the  pav- 
ing of  about  44  blocks,  laying  concrete  and 
artificial  stone  curb,  and  excavating  about 
6,000  cu.  yds.  of  earth.  T.  C.  Hughes  is 
city  engineer. 

Baker  City,  Ore. — Petition  has  been  circu- 
lated for  the  paving  of  Southern  Ave.,  from 
Main  to  the  bridge  over  Powder  river.  It 
is  also  planned  to  pave  the  triangle  formed 
by  the  intersection  of  Auburn  and  Resort 
Sts. 

Tyrone,  Pa.  —  Borough  council  has 
awarded  a  contract  to  the  Central  Con- 
struction &  Supply  Co.,  of  Harrisburg,  Pa., 
for  the  paving  of  Logan  Ave.,  between  llth 
and  13th  Sts.  The  contract  calls  for  4,082 
sq.  yds.  of  brick  pavement  at  $1.96  1-2  per 
sq.  yd.;  1,525  ft.  of  curbing  at  $.88  per  ft.; 
216  ft.  of  new  headers  at  $.22;  108  ft.  of 
curbing,  reset,  at  $.30  per  ft.:  40  ft.  of  reset 
headers  at  $.10.    The  total  bid  being  $9,447. 

Edgemont,  Pa. — Supervisors  John  E. 
Davis,  H.  H.  Mendenhall  and  Samuel  Pink- 
erton.  of  Edgemont  township,  Delaware 
county,  have  decided  to  borrow  $11,000  for 
macadamizing  and  rebuilding  Edgemont 
Great  road  from  the  ^liddletown  township 
line  to  the  Thornbury  township  line. 

Allentown,  Pa. — Barber  Asphalt  Co.,  has 
been  awarded  a  contract  by  this  city  for  the 
construction  of  25,000  sq.  yds.  of  asphalt 
pavement.  The  streets  that  are  to  be  paved 
are:  Linden  St.,  Jeflferson  to  10th;  Walnut 
St.,  12th  to  17th;  Church,  Linden  to  Turner; 
Court,  13th  to  15th,  and  a  small  stretch  on 


.\llcn  St..  from  Fifth  St.,  west;  two  squares 
on  16th  St.,  Turner  to  Gordon. 

Pottsville,  Pa. — City  awarded  a  contract 
Juj^y  5  ic)  E.  H.  Vare  of  Philadelphia  for 
$67,605.  for  grading  and  paving  Centre  and 
other  streets  in  the  city.  Bids  were  opened 
June  28. 

Lafayette,  Tenn.— The  Lafayette  Turn- 
pike Co.,  has  raised  the  proposed  capital 
for  the  building  of  the  turnpike  and  the  di- 
rectors were  ordered  to  proceed  at  once  to 
buy  the  necessary  machinery  and  tools  for 
the  building  of  the  pike.  The  pike  will  meet 
the  Lafayette  and  Hartsville  Turnpike  at  a 
specified  point  between  the  two  towns,  and 
later  the  road  will  probably  be  extended  t& 
Red   Boiling  Springs. 

Houston,  Tex. —  The  contract  for  the 
construction  of  Brays  Blvd.,  in  Magnolia 
Park,  at  an  approximate  cost  of  $9,000,  has 
been  awarded  to  T  A.  Blair  of  this  city. 
The  new  boulevard  will  run  from  Harris- 
burg road  to  Brays-Bayou,  a  distance  of 
more  than  a  mile.  It  will  be  80  ft.  wide, 
with  16  ft.  of  shell  and  four  circular  cor- 
ners built  on  a  base  of  crushed  rock. 

Rotan,  Tex. — City  will  grade  and  gravel 
about  26,756  sq.  yds.  of  street.  The  work 
includes  the  construction  of  about  10  blocks 
of  Snyder  Ave.  J.  W.  Sanders  will  superin- 
tend the  work.    Bids  were  opened  July  1. 

Dallas,  Tex.— The  Texas  Bitulithic  Co.,  of 
this  city  has  been  awarded  a  contract  for 
the  construction  of  5,905  sq.  j-ds.  of  bithu- 
lithic  pavement  in  this  city. 

Norfolk,  Va.— Arthur  C.  Freeman,  343-5 
.\rcade  BIdg.,  this  city,  consulting  engi- 
neer for  the  American  Boulevard  Corpora- 
tion, has  awarded  a  contract  to  E.  F.  Mit- 
chell for  the  grading  of  streets  of  Loc- 
haven,  a  suburb  of  Norfolk,  amounting  to 
15,000  yds.  The  contract  for  constructing 
curbs  and  sidewalks  will  be  let  later. 

Clarksburg,  W.  Va. — The  Concrete  Con- 
struction Co.,  Union  Trust  BIdg.,  Parkers- 
burg,  W.  Va.,  was  awarded  on  July  8  a 
contract  for  the  construction  of  pavement 
and  curb  in  this  city  amounting  to  $40,000. 
North  Yakima,  Wash. — City  council  has 
ordered  18  blocks  of  brick  paving  to  cost 
$182,750.  The  council  has  also  ordered  an 
intercepting  drain,  miles  of  sidewalk,  sewer 
extensions  and  other  municipal  improve- 
ments necessitating  the  expenditure  of 
$300,000. 

North  .  Yakima,  Wash. — The  Indepen- 
dence Asphalt  Co..  of  Seattle.  Wash.,  has 
been  awarded  a  contract  by  this  city  for  the 
paving  of  Naches  Ave.,  with  aspha'lt  for 
$129,014. 

North  Yakima,  Wash. — City  council  has 
awarded  a  contract  to  .\nderson  Construc- 
tion Co.,  of  Seattle,  Wash.,  for  the  paving  of 
three  blocks  of  Chestnut  St..  and  two  blocks 
of  .\.  St.  with  brick  for  $25,326  and  $28,412 
respectively. 

Tacoma,  Wash. — County  commissioners 
have  awarded  a  contract  to  the  Keasal-Mc- 
Dowell  Logging  Co.,  for  the  construction  of 
the  Lake  Head-Clay  City  county  road  for 
$14,873.  The  new  road  will  run  from  Lake 
Kapowsin  to  Clay  City,  a  distance  of  three 
and  a  half  miles. 

Vancouver,  B.  C. — Warren  Construction 
Co.,  of  Portland,  Ore.,  has  been  awarded  a 
contract  for  the  construction  of  30,000  sq. 
yds.  of  bitulithic  in  this  city. 

Mexico  City,  Mex. — Military  Engineers, 
Major  Estanislao  Gonzalez  Salas  and  Capt. 
Jose  Espinosa  Rondero  have  submitted 
plans  for  the  construction  of  the  new  track 
of  the  Military  Riding  club  on  the  plains  of 
Anzures,  adjoining  the  forest  of  Chapulte- 
pec  to  the  board  of  directors  of  the  club, 
The  plan?  call  for  an  expenditure  of 
$110,000.      Work   will    be    started    at    once. 

Berlin,  Ont. — Warren  Bituminous  Paving 
Co.,  of  Toronto.  Ont.,  has  been  awarded  a 
contract  for  the  construction  of  11.117  sq. 
yds.  of  bitulithic  pavement  in  this  city. 

Foam  Lake,  Sask. — The  Royal  Artificial 
Paving  Co.  ha?  been  awarded  a  contract 
for  the  construction  of  concrete  walks  in 
this  cit}',  at  $0  16  per  sq.  ft.  Bids  were 
opened  July  7. 
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WATER-WORKS        AND        SEWERAGE 


Phoenix,  Ariz. — City  will  soon  construct 
a  sewer  system  at  an  estimated  cost  of 
$400,000.  Olmsted  &  Gilellen  of  Los  An- 
geles, Cal.,  are  the  engineers. 

Paragould,  Ark. — Improvement  District 
No.  2  will  spend  $15,000  to  construct  a  wa- 
terworks system.  The  work  includes  a 
300,000-gal.  reservoir  and  water  main. 

Fort  Smith,  Ark. — Board  of  Public  Afifairs 
has  awarded  a  contract  to  the  United  States 
Pipe  Co.  of  St.  Louis,  Mo.,  for  the  exten- 
sion of  the  waterworks  system  for  $51,000. 
The  Municipal  Engineering  Construction 
Co.  of  Chattanooga,  Tenn.,  received  the 
contract  for  the  laying  of  the  pipe  for  $15,- 
000. 

Alameda,  Cal. — C.  F.  Fisher  has  been 
awarded  a  contract  for  the  construction  of 
a  sewer  on  San  Antonio  Ave.  west  of  Ninth 
St.  The  figures  were:  Six  in.  sewer  pipe, 
per  ft.,  $0.46;  y's,  $0.55;  manholes,  $35. 

San  Francisco,  Cal. — Board  of  Supervis- 
ors has  ordered  the  construction  of  sewers 
and  appurtenances  in  Sunnyside  district,  and 
authorized  the  Board  of  Public  Works  to 
enter  into  contract  for  doing  said  work  at 
an  estimated  cost  of  $20,000. 

San  Francisco,  Cal. — Board  of  Public 
Works  will  soon  construct  a  sewer  in  Ken- 
tucky St.,  from  Mariposa  to  the  bridge  at 
Fourth  St. 

Colton,  Cal. — The  Trustees  of  this  city 
will  soon  advertise  for  bids  for  the  con- 
struction of  a  municipal  sewer  system,  for 
which  $63,000  bonds  have  been  voted.  City 
Engineer  W.  L.  Brown  is  preparing  the 
plans  and  specifications. 

Willovirs,  Cal. — City  Trustees  have  called 
an  election  for  July  12  to  vote  on  the  issu- 
ance of  bonds  in  the  sum  of  $10,000  for  the 
extension  of  the  sewer  system  and  for  bet- 
ter water  supply. 

Sacramento,  Cal. — East  Sacramento  Wa- 
ter Co.  has  been  granted  a  franchise  by  the 
Board  of  Supervisors  to  supply  water  to 
the  people  of  East  Sacramento.  The  esti- 
mated cost  of  this  improvement  is  $15,000. 

Carbondale,  Colo. — City  has  voted  to  con- 
struct a  waterworks  system  at  an  estimated 
cost  of  $27,500. 

Hartford,  Conn. — Hartford  Paving  & 
Construction  Co.,  703  Main  St.,  this  city,  has 
been  awarded  a  contract  for  the  construc- 
tion of  the  east  side  intercepting  sewer  at 
$158,161.  The  work  includes  approximately 
6,000  lin.  ft.  of  concrete  sewer,  ranging  in 
diameter  from  54  to  84  inches.  Bids  were 
opened  June  27. 

Macon,  Ga. — President  H.  T.  Powell  of 
the  Macon  Gas  Light  &  Water  Co.  has  been 
notified  by  Mayor  Moore  of  the  intention  of 
the  people  of  the  city  to  purchase  and  oper- 
ate the  waterworks  after  the  contract  expi- 
ration  next   year. 

Rome,  Ga. — City  Council  has  voted  unani- 
mously for  a  bond  election  on  the  issue  of 
$275,000  to  be  spent  for  the  extension  of 
sewerage  and  water  mains,  street  paving 
and  new  schoolhouses.  The  election  will 
probably  be  called  for  .'\ugust  25. 

Freeport,  111. — Board  of  Local  Improve- 
ments will  let  contracts  soon  for  the  exten- 
sion of  the  sewer  on  Oak  St.,  south  of  Em- 
pire St.,  to  the  city  limits  on  the  south,  a 
distance  of  about  1,000  ft. 

Toulon,  111. — City  has  voted  the  isssuance 
of  bonds  for  the  construction  of  a  water- 
works, and  will  employ  engineers  to  prepare 
plans  and  specifications  for  the  proposed 
improvement. 

Rockford,  111. — With  a  view  to  establish- 
ing a  branch  pumping  station  and  bringing 
the  present  main  plant  up  to  date  in  equip- 
ment, the  committee  on  waterworks  will 
recommend  to  the  Council  the  employment 
of  an  engineering  expert  for  an  inspection 
of  the  waterworks  and  main  system. 

Beecher,  111. — J.  E.  Pickens  of  Kankakee 
has  been  engaged  as  engineer  to  draw  up 
specifications  apd  estimate  the  cost  of  lay- 
ing water  mains  on  the  streets  decided  upon 


by  the  Board  of  Local  Improvements.  R. 
J.  Barr  of  Joliet,  111.,  is  interested. 

New  Castle,  Ind. — City  Council  has  di- 
rected the  purchasing  committee  to  con- 
tract for  and  install  an  electric  rotary  pump 
on  one  of-  the  six-in.  wells  at  the  water- 
works plant. 

IndianapoUs,  Ind. — The  Indianapolis  Wa- 
ter Co.  has  asked  for  a  lease  of  the  Bright- 
wood  water  plant  for  a  period  of  ten  years. 
Should  the  water  company  lease  the  plant  it 
will  make  extensions  to  the  mains. 

Delphi,  Ind. — City  Council  has  ordered 
the  construction  of  the  Water  St.  sewer  at 
an  estimated  cost  of  $1,948. 

Indianapolis,  Ind. — William  Bossert  & 
Co.,  this  city,  have  been  awarded  a  con- 
tract by  the  Board  of  Public  Works  for  the 
construction  of  a  sewer  in  the  alley  of 
Olney  St.,  from  Nowland  Ave.  to  13th  St. 
Bids  were  opened  June  24. 

Indianapolis,  Ind. — William  Bossert  & 
Co.  of  this  city  have  been  awarded  a  con- 
tract by  the  Board  of  Public  Works  for  the 
construction  of  a  sewer  in  alley  east  of  Lin- 
den St.     Bids  were  opened  June  24. 

Richmond,  Ind. — Residents  of  Sherman 
St.,  between  Sheridan  and  Boyer,  in  Fair- 
view,  have  made  application  to  the  Board 
of  Works  for  assistance  from  the  city  in 
having  a  water  main  laid  for  their  benefit. 

Muscatine,  la. — City  Council  has  passed 
a  motion  requesting  the  city  engineer  to 
prepare  a  plat  and  schedule  showing  the 
proposed  sewerage  improvement  in  a  dis- 
trict hereafter  to  be  known  as  Sub-Sewer- 
age District  No.  20  in  Main  Sewerage  Dis- 
trict No.  1.  The  proposed  sewerage  im- 
provements to  be  constructed  are  as  fol- 
lows: On  Lucas  St.  from  the  end  of  the 
present  sewer  to  the  turn  at  the  cemetery, 
a  distance  2,385  ft.,  12-in.  pipe.  On  Lucas.  St., 
from  Fletcher  Ave.  to  Newell  Ave.,  distance 
415  ft.,  7-in.  pipe.  On  Logan  St.  from  Lucas 
to  Slimer,  distance  591  ft.,  15-in.  pipe.  On 
Climer  St.  from  Logan  St.  to  the  alley  west 
of  Geiss  subdivision,  distance  of  1,366  ft., 
IS-in.  pipe.  On  alley  west  of  Geiss  addition, 
distance  of  171  ft.,  15-in.  pipe.  In  alley 
south  of  Geiss  subdivision,  easterly  dis- 
tance of  475  ft.,  15-in.  pipe.  On  Eighth 
St.,  from  the  alley,  south  of  the  present 
Geiss  subdivision  to  the  present  main  sewer, 
distance  158  ft.,  15-in.  pipe.  The  plat  and 
schedule  to  be  prepared  will  show  the  es- 
timated  cost   of   sewerage   improvements. 

Knoxville,  la. — City  has  awarded  a  con- 
tract to  the  J.  W.  Turner  Improvement 
Co.  for  the  construction  of  the  Washington 
and  Montgomery  St.  sewers. 

Clinton,  la. — Plans  are  now  being  made 
for  improvements  at  the  plant  of  the  Clin- 
ton Water  Co. 

Pella,  la.— H.  J.  Catlin  of  Omaha,  Neb., 
has  been  awarded  a  contract  for  the  con- 
struction of  six  miles  of  8  to  15-in.  pipe 
sewer  for  $16,933,  and  N.  D.  Yeager  Co.,  of 
Cedar  Rapids,  la.,  has  been  awarded  the 
contract  for  the  construction  of  a  pumping 
plant  for  $7,964.  The  Iowa  Engineering 
Co.,  of  Clinton,  la.,  are  the  engineers.  Bids 
were  opened  July  6. 

Burlington,  Kan. — The  Tonkana  Con- 
struction Co.  of  Tonkana,  Okla.,  has  been 
awarded  a  contract  by  this  city  for  the  con- 
struction of  a  sewer  for  $33,112.  The  work 
includes  mains,  submains,  laterals,  septic 
tank  and  pump  house.  Bids  were  opened 
June  28. 

Pollock,  La. — Town  Council  has  decided 
to  construct   a   waterworks  system. 

Loreauville,  La. — City  contemplates  the 
installation  of  a  tower  and  tank  with  a  ca- 
pacity of  5,000  gals.     C.  F.  Berard,  Mayor. 

Hammond,  La. — Town  Council  has  been 
petitioned  to  call  an  election  to  vote  on  the 
proposition  of  issuing  bonds  for  several  pub- 
lic improvements,  including  the  construc- 
tion of  a  sewer  system. 

Lake  Charles,  La. — Sewerage  Commission 


has  made  known  the  plans  decided  upon 
for  the  installation  of  a  sewerage  system 
providing  the  issue  of  bonds  in  the  amount 
of  $160,000  is  authorized  at  the  special  elec- 
tion July  14.  The  system  is  to  be  part 
gravity  and  part  operated  by  a  pumping 
station.  The  system  includes  a  primary 
septic  treatment  of  the  sewage  and  its  final 
discharge,  after  treatment,  into  the  Cal- 
casieu  river. 

Boston,  Mass. — The  McManus  Contract- 
ing Co.,  of  Philadelphia,  Pa.,  has  been 
awarded  a  contract  for  the  extension  of  the 
sewer  system  at  Fort  Warren,  Benton  Har- 
bor, Mass.,  for  $1,628.  Bids  were  opened 
July  7. 

Boston,  Mass. — E.  F.  Kennelly,  93  Jour- 
nal Bldg.,  this  city,  has  been  awarded  a 
contract  for  the  construction  of  a  sewer  in 
Cabat  St.,  for  $3,760.  Bids  were  opened 
July  5. 

Fall  River,  Mass. — City  has  voted  to  ex- 
pend $100,000  for  the  extension  of  sewers 
and  $20,000  for  water  extensions. 

Sangus,  Mass. — City  has  voted  to  extend 
the  waterworks  system.  H.  A.  Parker, 
Town  Clerk. 

Towson,  Md. — A  certificate  of  incorpora- 
tion of  the  Sherwood  Park  Water  Co.  has 
been  filed  in  the  Circuit  Court  at  Towson 
by  Messrs.  J.  W.  Huey,  M.  B.  Meanley  and 
F.  B.  Jenkins.  The  company  is  to  supply 
water  in  Sherwood  Park  and  has  no  capi- 
tal stock.    The  office  will  be  in  the  county. 

Hartford,  Mich. — County  Surveyor  W.  V. 
Ackley  of  Bangor  has  been  surveying  two 
routes  for  the  piping  of  water  from  the 
springs  on  the  Henry  Brown  and  Eugene 
Duffy  farms,  southeast  of  the  village,  to  the 
local  pumping  station.  It  is  estimated  that 
the  work  will  cost  $2,000. 

Crookston,  Minn. — City  Engineer  has  pre- 
sented plans  and  an  estimate  of  the  cost 
of  a  relief  sewer  in  Fletcher  St.,  from 
Broadway  to  the  Red  Lake  river,  the  same 
being  $1,386. 

Two  Harbors,  Minn. — Property  owners 
on  11th  St..  residing  between  the  county 
road  and  Willow  St.,  presented  a  petition  to 
the  Board  of  Public  Improveinents  request- 
ing that  they  take  action  towards  the  con- 
struction of  a  lateral  sanitary  sewer. 

Two  Harbors,  Minn. — J.  D.  O'Connell 
has  been  awarded  a  contract  for  the  con- 
struction of  a  lateral  sewer  on  First  Ave. 

St.  Paul,  Minn. — City  Engineer  L.  W. 
Rundlett  has  been  asked  by  the  Water 
Board  to  submit  plans  and  estimates  for 
making  adequate  the  present  water  distrib- 
uting system.  These  plans  contemplate  a 
new  36-in.  main  from  Dale  St.  reservoir  to 
University  Ave.  Also  another  tank  on  the 
west  side.  The  improvements  are  roughly 
estimated  to  cost  $100,000. 

Meridian,  Miss. — Worthington  Construc- 
tion Co.  of  Brookhaven,  Miss.,  has  been 
awarded  a  contract  by  the  Water  Commis- 
sion for  the  construction  of  a  storage  reser- 
voir in  this  city,  estimated  to  cost  $37,000. 

University,  Miss. — Prof.  J.  H.  Dorroh  of 
the  University  of  Mississippi  is  engineer  for 
the  construction  of  a  waterworks  for  the 
university,  estimated  to  cost  $15,000. 

Omaha,  Neb. — Prof.  Charles  F.  Crowley, 
city  chemist,  is  engaged  in  working  out  a 
proposition  for  bettering  the  supply  of  wa- 
ter and  increasing  it  at  the  same  time  with 
the  present  equipment. 

Grand  Forks,  N.  Dak.— The  Northern 
Construction  &  Engineering  Co..  of  this 
city  has  been  awarded  a  contract  for  the 
construction  of  sewers  in  alley  between 
Third  and  Fourth  Sts.,  and  for  $2,000  for 
the  construction  of  lateral  sewer  in  Walnut 
and  Cottonwood  Sts.,  from  Eighth  St.,  to 
the  city  limits.  Bids  for  the  work  were 
opened   July   5. 

Washburn,  N.  Dak. — City  engineer  has 
completed   the   plans  and   specifications   for 
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the  construction  of  a  water  works  in  this 
city. 

Haddon  Heights,  N.  J. — City  has  voted  in 
favor  of  the  installation  of  a  sewage  sys- 
tem and  disposal  plant.  A  $44,000  bond  is- 
sue was  also  voted  for  the  improvement. 
The  cost  of  the  system  and  the  necessary 
land,  it  is  estimated,  will  be  about  $53,000. 
The  City  Council  has  decided  to  advertise 
for   bids   for  the   work   at   once. 

Leonia,  N.  J. — The  South  Side  Sewer  Co. 
of  this  city,  with  a  capital  stock  of  $10,000, 
has  been  incorporated  by  Benjamin  H.  Bel- 
knap, Edward  Grinsdale  and  A.  D.  Bogert. 
The  company  is  to  own,  operate  and  main- 
tain a  sewer  system,  which  is  to  be  used  in 
connection  with  its  land  development. 

Camden,  N.  J. — City  Council  has  author- 
ized the  issuance  of  bonds  in  the  sum  of 
$400,000  for  the  construction  of  an  auxiliary 
water  plant  and  for  the  laying  of  water 
mains. 

Atlantic  City,  N.  J.— Water  Commission- 
ers have  awarded  a  contract  to  Ed  M.  Bader 
of  this  city  for  the  city's  new  pumping  sta- 
tion at  Absecon  for  $48,200.  The  new  build- 
ing will  be  absolutely  fireproof  throughout, 
built  entirely  of  brick  and  reinforced  con- 
crete and  steel. 

Jersey  City,  N.  J. — Court  of  Errors  and 
Appeals  has  affirmed  Jersey  City's  right  to 
supply  the  Pennsylvania  Railroad  shops  at 
Kearny  with  water  until  1933  at  $30,000  per 
year. 

Schenectady,  N.  Y. — John  Allen  has  been 
awarded  a  ccmtract  for  the  laying  of  sani- 
tary sewers  in  High.  Raymond,  Genesee 
and  Apple  Sts..  and  surface  sewers  in  a  por- 
tion of  South  Center  St.  The  contract  for 
laying  w-ater  mains  in  High,  Genesee  and 
Apple  Sts.  was  awarded  to  Joseph  H.  Clem- 
ents, Jr. 

Eas"t  Aurora,  N.  Y. — Village  Board  Trus- 
tees contemplate  the  construction  of  a  sew- 
er system  for  the  village.  Engineer  Fred 
Wing  of  Buffalo  has  given  details  as  to 
the  expense  of  the  project.  There  are  over 
16  miles  of  streets  within  the  corporation, 
and  Engineer  Wing  gave  an  estimated  cost 
of  about  $125,000  for  installing  sewerage 
and  rendering  plant.  A  survey  will  be 
made  and  exact  figures  compiled,  after 
which  the  proposition  will  be  submitted  to 
the  taxpayers  for  a  vote. 

Batavia,  N.  Y. — City  Engineer  Russell  A. 
Weintraub  has  completed  plans  and  specifi- 
cations for  the  proposed  concrete  dam  of 
500  cu.  yds.  The  work  will  be  advertised 
at  once.     Fred  New  is  City  Clerk. 

Niagara  Falls,  N.  Y. — The  sewer  commit- 
tee has  approved  of  the  proposed  construc- 
tion of  sewers  at  the  North  End,  entailing 
an  expenditure  of  about  $111,000.  The  al- 
dermen have  voted  to  issue  bonds  to  pay 
for  this  work.  The  work  contemplated  com- 
prises: A  sewer  in  Whirlpool  St.  from 
Highland  Ave.  to  Sugar  St..  $3,200;  a  tun- 
nel trunk  sewer  in  Garfield  Ave.  from  the 
river  to  the  New  York  Central  tracks.  $44,- 
500;  a  sewer  along  the  Central  tracks  from 
the  tunnel  shaft  at  the  alley  between  Frank- 
lin and  La  Fayette  Aves.  to  Roselle  Ave., 
across  railroad  from  Roselle  Ave.  to  the  in- 
tersection of  Florida  and  Maryland  Aves., 
and  from  Florida  and  Maryland  Aves.  to 
the  intersection  of  Highland  and  Massachu- 
setts Aves..  $46,300;  a  sewer  in  Highland 
Ave.  from  Masssachusetts  Ave.  to  end  of. 
present  sewer  north  of  Virginia  Ave.,  $12,- 
221;  a  sewer  in  La  Fayette  Ave.  from  city 
line  to  the  railroad,  $5,700. 

Brooklyn,  N.  Y. — At  a  meeting  of  the 
Queens  Local  Board  petitions  were  ap- 
proved for  about  $40,000  worth  of  public 
improvements,  as  follows:  Grading  Frank- 
lin St..  Astoria,  from  Halsey  St.,  to  Mills; 
construct  a  sewer  and  pave  with  asphalt 
block  on  a  concrete  foundation  Elm  St., 
from  Crescent  St.  to  Second  Ave.,  two  long 
blocks,  at  an  estimated  cost  of  $15,873;  for 
grading,  curbing  and  flagging  and  building 
sew-er  in  15th  Ave.,  from  Newton  road  to 
Grand  Ave.,  one  and  one-half  blocks,  at  an 
estimated  cost  of  $14,000;  for  grading  and 
curbing  and  flagging  Boulevard  from  San- 
ford  Ave.  to  Washington  Ave. 


Saratoga  Springs,  N.  Y. — Judge  Ray  at 
Norwich  on  July  6  ordered  the  injunction 
against  the  Saratoga  Springs  sewage  dis- 
posal plant  lifted  until  the  action  against 
Knoxville,  la.,  has  been  decided  in  the  Unit- 
ed States  Supreme  Court.  This  action  was 
brought  by  the  Cameron  Septic  Tank  Co. 
against  several  cities  and  villages  for  dam- 
ages and  an  injunction  for  alleged  viola- 
tion of  the  patent  for  the  disposal  of  sew- 
age. 

Glens  Falls,  N.  Y.— The  Water  Commis- 
sion has  instructed  Supt.  West  to  prepare 
plans  for  a  new  gate  house  at  what  is 
known  as  the  lower  junction,  near  the  reser- 
voirs. It  is  planned  to  install  electric  ap- 
paratus which  will  regulate  water  pressure 
in  case  of  fire. 

Canton,  O. — L.  E.  Chapin,  employed  by 
the  city  as  consulting  engineer  for  the  wa- 
terworks and  sewage  departments,  has  pre- 
sented to  Director  of  Service  Harbert,  plans 
and  specifications  and  estimates  for  a  new 
sewage  disposal  plant. 

Canton,  O. — City  council  has  instructed 
the  city  solicitor  to  prepare  legislation  for 
a  bond  issue  of  $125,000  for  the  purpose  of 
extending  the  waterworks  system.  The 
money  will  be  used  in  erecting  a  standpipe 
at  a  cost  of  $45,000  and  for  laying  more 
mains  and  developing  the  well  system. 

Cleveland,  O. — Engineer  Schulz  of  the 
water  works  department  is  making  an  in- 
spection trip  of  tunnel  work  in  other  cities 
preliminary  to  preparing  the  specifications 
for  the  proposed  extension  of  the  West 
Side  water  works  tunnel.  An  ordinance 
providing  for  the  sale  of  bonds  in  the  sum 
of  $800,Q00  for  this  improvement  will  be 
effective  shortly. 

Da3rton,  O. — City  will  sell  bonds  July  26 
in  the  amount  of  $20,000  for  the  purpose  of 
providing  fund  for  the  improvement  and 
extension   of   the   water   works   in   the   city. 

Hamilton,  O. — City  held  an  election  June 
25  to  vote  on  the  issuance  of  bonds  for  the 
extension  of  the  public  services,  such  as 
gas,  water  and  sewerage. 

Jeflerson,  O. — George  Waller  &  Co., 
room  5  Ensign  Bldg.,  Erie.  Pa.,  was  award- 
ed the  contract  on  June  27  for  constructing 
a  sewer  system  at  Jefferson,  the  amount 
of  the   contract   being   about  $36,000. 

JefJerson,  O.— Geo.  Waller  &  Co.  of 
Erie,  Pa.,  has  been  awarded  a  con-tract  by 
this  city  for  the  construction  of  sewers  at 
$35,165.  Bids  for  the  -work  were  opened 
June  27. 

New  Philadelphia,  O. — City  has  accepted 
the  proposition  of  the  New  Philadelphia 
Water  Co.  to  buy  the  latter's  plant  for 
$130,000.  The  city  will  hold  a  special  elec- 
tion Aug.  2  to  vote  on  the  issuance  of  bonds 
for  that  purpose. 

Youngstown,  O. — Paul  Hanson  of  the 
State  Board  of  Health  has  been  consulting 
with  Engineer  William  Wilson  relative  to 
the  fixing  of  the  location  of  sewage  disposal 
plants  of  Hubbard  and  Girard.  Engineer 
Wilson  is  making  the  plans  for  a  sewer  sys- 
tem to  be  installed  in  Hubbard  and  also  for 
a  sewage  disposal  plant  a.t  that  place  and 
at  Girard.  . 

Lebanon,  O.— Thomas  Hurley  of  Marion 
has  been  awarded  a  contract  for  the_con- 
struction  of  a  sewer  in  this  city  for  $3,42o. 
The  sewer  to  be  built  is  9,500  ft.  long. 

Akron,  O. — State  Board  of  Health  has 
given  the  Board  of  Control  of  the  city  per- 
mission to  extend  the  city's  main  sewer  two 
miles  from  the  present  sewer  to  the  pro- 
posed sewerage  disposal  plant,  providmg 
that  plans  are  furnished  by  Jan.  11,  1911. 

Hamilton,  O.— On  June  24  this  city  voted 
the  issuance  of  bonds  m  the  sum  of  $50,- 
000  for  storm  sewers,  $50,000  for  water,  $3j.- 
000  for  electric  light,  $75,000  for  gas  and 
$50,000  for  street  construction 

Toledo  O.— City  has  awarded  a  contract 
to  John  McMahon  at  $5,414,  for  the  con- 
struction of  the  sewer  on  Lee  St  Ironville. 
The  sewer  varies  from  8-in.  to  24-in.  and  is 
3,650   lin.   ft.   long. 

Youngstown,  O.— City  has  awarded  a  con- 
tract to  Hamon  Bros.,  Lane  Ave.,  this  city, 
at  $1  13'  fcr  the  construction  of  a  sewer 
in    Delaware   Ave.,   from   Wirt    St.,    to    Su- 


perior St.     Bids  were  opened  June  10. 

Youngstown,  O. — City  will  sell  bonds 
July  11  m  the  sum  of  $120,000  for  the  im- 
provement to  the  water  works  system  by 
extending,  enlarging  and  equipping.  Wm. 
I.  Davies,  city  auditor. 

Cleveland,  O. — City  Council  has  passed 
an  ordinance  authorizing  the  issuance  of 
bonds  in  the  sum  of  $1,100,000  to  provide 
for  the  construction  of  a  water  tunnel  on 
the  west  side  of  the  city. 

Alius,  Okla. — J.  W.  Maxey  Contracting 
Co.,  of  Houston,  Tex.,  has  been  awarded 
the  contract  by  this  city  for  material  to 
make  additional  improvements  on  the  wa- 
terworks, light  and  sewer  systems  to  the 
amount  of  $200,000,  to  be  divided  as  fol- 
lows: $130,000  on  waterworks,  $35,000  on 
electric  lights  and  $25,000  on  sewers.  The 
water  supply  will  be  brought  from  some 
seven  miles  north  of  the  city,  where  shal- 
low wells  have  been  tested  and  the  quantity 
found  to  be  practically  inexhaustible.  The 
water  will  be  pumped  by  electric  power  and 
controlled   from   the   central   power   station. 

Hugo,  Okla.— F.  R.  Stone,  30-12-3  Se- 
curity Bldg.,  Oklahoma  City,  Okla.,  has 
been  awarded  a  contract  for  the  construc- 
tion of  a  complete  sewer  system  in  this 
city  for  $71,823.  The  work  includes  a  sewer 
system  embracing  17  miles  pipe,  sewage 
pump,  well,  septic  tank,  146  manholes,  44 
flush  tanks  and  32  lamp  holes.  Bids  were 
opeiu-d   July   5. 

Mangum,  Oklai. — City  has  voted  the  issu- 
ance of  bonds  for  the  extension  of  the  wa- 
terworks and  sewerage  system  and  city  hall. 

Oklahoma  City,  Okla. — Bids  opened  on 
July  5  by  Bob  Parman,  city  clerk,  for 
the  construction  of  lateral  sewer  on  Wi- 
nan's  Highland  Terraced  Addition,  \\'inan's 
Second  Addition,  LTniversity  Addition  and 
portions  of  Central  Park,  Ross,  Main  Grand 
View  and  Central  Northwest  Additions 
have  been   rejected. 

Ola,  Okla. — City  has  about  abandoned  the 
idea  of  putting  in  electric  lights  and  water 
works  system.  A  franchise  will  likely  be 
granted  W.  W.  Infield  of  this  city.  M.  L. 
Martin  is  mayor. 

Tulsa,  Okla.— City  commissioners  have 
awarded  the  New  State  Paving  &  Construc- 
tion Co.,  a  contract  for  the  construction  of 
a  storm  sewer  at  Cincinnati  Ave.,  and  First 
St..  at  $1,386. 

Bristol,  Pa. — Borough  council  has  ap- 
proved the  engineers'  plans  and  detailed 
drawings .  for  a  complete  municipal  water 
and  filtration  plant.  At  a  recent  election  a 
bond  issue  of  $100,000  for  the  plant  was 
authorized. 

Collingdale,  Pa. — City  will  probably  vote 
in  the  near  future  to  borrow  $30,000  for  a 
sewage  disposal  plant. 

Harrisburg,  Pa. — City  council  has  passed 
an  improvement  loan  ordinance  authoriz- 
ing the  expenditure  of  $641,000  for  an  in- 
tercepter  along  the  river  front,  sewers,  pav- 
ing of  streets  intersections  and  in  front  of 
non-assessable  properties,  the  improvement 
of  Paxton  creek  and  the  erection  of  the  13th 
St.  bridge  over  the  Philadelphia  &  Reading 
Railroad. 

McKeesport,  Pa. — Water  and  light  com- 
mittee of  the  city  council  has  recommended 
that  the  superintendent  of  the  department 
of  water  shall  investigate  the  cost  of  laying 
water  mains  to  Versailles  borough. 

Mechanicsburg,  Pa. — An  ordinance  was 
presented  in  the  council  for  the  sewering  of 
Washington  St.,  at  a  cost  of  $1,000  and  for 
the  macadamizing  of  York  St.,  from  Marble 
St..   to   the    borough   limits. 

McKeesport,  Pa.  —  Glassport  Borough 
Council  has  awarded  a  contract  to  P.  F. 
Rhoades  of  Versailles  for  the  construc- 
tion of  the  Erie  Ave.  and  Third  St.  sewers 
for  $4,831. 

Olyphant,  Pa. — City  council  has  awarded 
a  contract  to  the  Pittston  Construction  Co., 
at  $2,553,  for  the  construction  of  the  outlet 
sewer,  and  to  Flanagan  &  Co.,  at  $4,650, 
for  the  construction  of  the  Valley  Ave. 
sewer. 

Pittsburg,  Pa. — .An  ordinance  was  pre- 
sented at  a  meeting  of  the  city  commission- 
ers   calling   for   a    special    election    to  vote 
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for  the  issuance  of  bonds  in  the  sum  of 
$300,000  with  which  to  construct  a  water 
plant  to  be  owned  and  operated  by  the 
municipality. 

Philadelphia,  Pa. — Plans  for  the  construc- 
tion of  the  first  of  the  plants  of  the  project-  • 
ed  huge  sewage  disposal  system,  estimated 
to  cost  probably  $50,000,000,  to  stop  pollu- 
tion of  the  Delaware  and  Schuylkill  and 
other  streams  and  creeks  within  the  con- 
fines of  the  city,  have  been  completed  by 
the  Bureau  of  Surveys  and  approved  by 
State  Health  Commissioner  Samuel  Dixon. 

Quakertown,  Pa. — This  city  is  preparing 
to  establish  a  sewerage  system  to  cover  the 
entire   borough   and   surroundings. 

Williamsport,  Pa. — City  Engineer  Otto 
has  about  completed  his  report  giving  the 
estimated  cost  of  the  construction  of  a 
storm  water  sewer  down  the  bed  of  Grafius 
run  east  of  Penn  St.,  and  also  the  estimated 
cost  of  taking  the  sewer  directly  down  Penn 
St.  to  the  river. 

Bristol,  R.  I. — City  has  decided  to  issue 
bonds  in  the  sum  of  $35,000  to  provide  for 
the  construction  of  a  sewer  on  Wood  St. 

Charleston,  S.  C. — City  contemplates  issu- 
ing bonds  in  the  sum  of  $1,500,000  for  the 
installation  of  a  municipal  water  works 
system. 

Easley,  S.  C. — Public  work  commission, 
consisting  of  Messrs.  W.  W.  Hagood,  P.  M. 
Taylor  and  W.  C.  Smith,  is  perfecting  plans 
for  the  installation  of  a  water  works  and 
electric   light  system. 

Bridgewater,  S.  Dak. — William  Welsh  has 
been  awarded  a  contract  by  the  city  coun- 
cil for  the  construction  of  a  complete  sewer 
system  for  this  city. 

Sioux  Falls,  S.  Dak. — Engineer  L.  P. 
Wolfi  of  St.  Paul  has  completed  the  re- 
vised plans  for  the  proposed  west  side  sew- 
er district.  City  will  ask  for  bids  for  the 
construction  of  the  system  at  once. 

Memphis,  Tenn. — T.  A.  Garvin  has  been 
awarded  a  contract  by  the  Board  of  Com- 
missioners for  the  construction  of  the  Olive 
St.  District  sewers  at  $11,469.  This  exten- 
sion will  place  sewers  in  the  territory  be- 
tween Mississippi  Blvd.  and  the  park  boule- 
vard, two  blocks  to  the  east  end  of  Mis- 
sissippi Blvd.,  and  to  the  west  as  far  as  the 
Illinois  Central  tracks. 

Memphis,  Tenn.  —  Commissioner  Love 
has  instructed  City  Engineer  Weatherford 
to  prepare  plans  at  once  for  the  sewering  of 
annexed  territory  from  Trigg  Ave.,  to  Park- 
way, west  of  the  Yazoo  &  Mississippi  Val- 
ley Railroad,  and  from  Florida  St.  to  Main 
St.  The  cost  of  sewering  this  district  has 
not  been  estimated  by  the  engineering  de- 
partment. 

Amarillo,  Tex. — City  will  sell  bonds  July 
21  in  amount  of  $40,000  for  sewer,  $75,000 
for  streets,  roads  and  bridges,  $10,000  for 
fire  station.     J.  H.  Patton  is  Mayor. 

Beaumont,  Tex. — City  council  is  consid- 
ering an  application  presented  by  W.  C. 
Teter  of  New  York,  president  of  the  Beau- 
mont Water  Works  Co.,  for  a  franchise  to 
lay  and  construct  water  main  and  pipes, 
stand  pipes  and  reservoirs  along  and  upon 
and  underneath  the  county  roads  and  high- 
ways of  Jefferson  county,  the  proposed  dis- 
tricts including  the  South  Park  school  dis- 
trict. Spindle  Top  and  the  vicinity  thereof, 
Nederland  and  Port  Neches  and  extending 
to  within  a  mile  and  a  half  of  the  corpora- 
tion limits  of  Beaumont. 

Center,  Tex. — City  has  let  a  contract  to 
H.  G.  Barrow  for  the  extension  of  the 
waterworks.  The  contract  specifies  that  a 
steel  tower  be  erected  and  a  steel  tank 
holding  90,000  gals,  of  water  provided,  the 
top  of  the  tank  to  be  100  ft.  from  the 
ground.  The  deep  well  will  be  used  for  wa- 
ter  suppl}'. 

Donna,  Tex. — Donna  Water  Co.  has  been 
incorpi'rated  with  a  capital  stock  of  $10,000. 
The  incurporators  are  Horace  H.  McDow- 
ell, H.  E.  Rathbone.  J.  V.  Vandenberge. 

El  Paso,  Tex. — City  contemplates  the  in- 
stallation of  a  municipal  water  works  sys- 
tem. 

El  Paso,  Tex. — City  recently  held  an  elec- 
tion to  vote  on  the  proposition  of  issuing 
bonds  for  the   purchase  of  the   waterworks 


plant  of  the  International  Water  Co.,  of 
this  city. 

Hamilton,  Tex. — Plans  and  specifications 
are  being  prepared  by  F.  H.  Lancashire  of 
Dallas,  Tex.,  for  the  construction  of  a  wa- 
terworks system  for  this  city.  The  system, 
it  is  estimated,   will  cost  $15,000. 

Houston,  Tex. — City  Engineer  Dormant 
will  have  plans  and  specifications  completed 
soon  for  the  construction  of  the  Cleveland 
Park   reservoir  and  pumping  station. 

San  Angelo,  Tex. — City  contemplates  pur- 
chasing the  private  sewerage  system  of 
this  city,  at  present  owned  and  operated 
by  a  private  corporation.  The  system,  it 
is  estimated,  is  worth  from  $25,000  to  $30,- 
000. 

Texarkana,  Tex.— A.  A.  Haynes,  Man- 
ager of  the  Texarkana  Water  Co.,  has  an- 
nounced that  his  company  will  construct 
25,000  ft.  of  water  main  and  erect  a  pump- 
ing station. 

Port  Arthur,  Tex. — Port  Arthur  Water 
Co.  of  this  city  has  filed  amendment  in- 
creasing its  capital  stock  from  $200,000  to 
$250,000. 

El  Paso,  Tex. — Citizens  have  voted  the 
issuance  of  bonds  in  the  sum  of  $375,000  for 
the  purchase  of  the  waterworks  plant  of 
the  International  Water  Co. 

Beatimont,  Tex. — County  Commissioners 
are  considering  the  application  of  W.  C. 
Teter  of  New  York  for  a  franchise  to  con- 
struct a  water  plant  by  laying  pipes  and 
mains  within  a  defined  area  in  Jefferson 
County. 

Ephraiin,  Utah. — David  N.  Heal,  vice 
president  of  the  Ephraim  Water  Works 
Co.,  and  Ole  Larsen,  a  member  of  the  city 
council,  are  trying  to  float  bonds  for  the 
installation  of  a  new  water  works  system  in 
this  city. 

Ogden,  Utah. — City  Engineer  Wm.  M. 
Bostaph  has  completed  surveys  for  the  pro- 
posed sewer  district  for  that  part  of  the 
city  north  of  Ogden  River.  The  estimated 
cost   of   constructing  the   sewer  is  $100,000. 

Salt  Lake  City,  Utah.— The  board  of 
public  works  of  Salt  Lake  City,  Utah, 
has  awarded  the  following  contracts 
for  the  construction  of  sewers:  A.  A.  Clark, 
at  $38,718,  for  sewer  extension  No.  251,  ex- 
tending in  the  eastern  part  of  the  city,  from 
Second  South  to  Fifth  South  Sts.,  and  from 
Ninth  East  St.  to  the  Fort  Douglas  reser- 
vation; Gilkersen,  &  Long,  at  $4.46  per  ft., 
for  sewer  extension  No.  246,  in  Hawthorne 
St.;  J.  D.  Hanley,  at  about  $1,503,  for  sewer 
extension  No.  267,  in  Second  North  St., 
between   Center  and  Quincy  Sts. 

Salt  Lake  City,  Utah. — City  council 
adopted  a  resolution  instructing  the  city  en- 
gineer to  survey  and  estimate  the  cost  of 
constructing  an  18-in.  water  pipe  line  for 
the  north  bench.  A  rough  estimate  of  the 
installing  of  the  pipe  line  is  $150,000. 

Chuckatuck,  Va. — Nansemond  county  su- 
pervisors have  granted  a  franchise  to  the 
Chuckatuck  Water  &  Sewer  corporation  to 
construct  a  waterworks  system  in  this  city. 
The  promotors  are  Dr.  G.  D.  Butts,  county 
treasurer;  Capt.  C.  B.  Godwin  and  W.  C. 
Moore. 

Norfolk,  Va, — Norfolk  County  Water  Co., 
is  now  clearing  the  way  to  make  the  pro- 
posed improvements  which  will  increase 
its  water  supply  and  its  pumping  capacity. 
Plans  are  now  being  worked  out  by  which 
more  wells  will  be  sunk  on  its  farm  along- 
side Little  Creek.  Two  pumps  will  also  be 
installed. 

Norfolk,  Va. — The  government  is  prepar- 
ing to  make  extensive  improvements  on 
Fisherman's  Island.  Plans  for  a  new  water 
supply  have  been  made  and  bids  for  the 
construction  will  be  opened  in  a  few  days. 
It  is  estimated  that  the  improvement  will 
cost  $12,000  or  $15,000. 

Bellingham,  Wash.— -Board  of  Public 
Works  has  awarded  a  contract  to  Bartlett 
&  Co.  for  $3,102  for  the  construction  of 
sub-sewer  No.  50,  in  the  alley  between 
Lincoln  and  Moore  Sts.,  from  Connecticut 
to  Ohio. 

Bellingham,  Wash. — Greer  &  Both  have 
been  awarded  a  contract  in  this  city  for  the 
construction  of  trunk  sewer  No.  12,  on  Ohio 


St.,  from  James  to  Nevada,  where  it  emp- 
ties into  the  long  trunk  system  up  the 
Whatcom   Creek  valley,   for  $1,613. 

Clarkston,  Wash. — E.  E.  Libby,  president 
of  the  improvement  company  of  this  city, 
has  offered  to  supply  the  city  with  water 
and  to  install  hydrants  for  fire  purposes. 

Kennewick,  Wash. — Mayor  L.  E.  Johnson 
has  stated,  it  is  said,  that  $50,000  will  be 
spent  this  year  for  the  construction  of 
sewers. 

Ritzville,  Wash. — City  Council  has  award- 
ed a  contract  to  J.  J.  Royce  for  the  con- 
struction of  the  extension  to  the  F  St. 
sewer  for  $2,490. 

Seattle,  Wash. — B.  H.  Grafif,  American 
Bank  Bldg.,  city,  has  been  awarded  a  con- 
tract for  the  construction  of  a  water  sys- 
tem at  Fort  Ward,  Wash.  The  work  in- 
cludes concrete  reservoir,  pumping  outfit 
and  distribution  system.  Bids  were  opened 
iClay  28. 

Baraboo,  Wis. — City  council  adopted  an 
ordinance  providing  for  the  preparation  of 
plans  and  specifications  for  the  Birch  St. 
sewer  extending  between  First  and  Fourth 
Aves. 

Kenosha,  Wis. — City  council  has  accepted 
plans  for  the  construction  of  a  trunk  line 
sewer  at  an  estimated  cost  of  $125,000.  No 
bond  issue  has  been  passed  as  yet  for  this 
work.     R.  H.  Moth  is  the  engineer. 

Kenosha,  Wis.^ — City  council  has  directed 
the  street  assessment  committee  to  adver- 
tise for  bids  for  the  construction  of  a  sewer 
on  Washington  Island.  The  sewer  will  cost 
about  $4,200  and  is  designed  to  furnish 
drain  for  practically  all  the  property  on 
the  island. 

Kenosha,  Wis. — City  council  has  adopted 
a  plan  for  a  trunk  sewer  in  Kenosha  which 
is  designed  to  furnish  sewage  disposal  for 
the  south  and  southwest  portions  of  the 
city.  The  sewer  will  be  nearly  two  miles 
in  length  and  will  be  eight  and  one-half  ft. 
in  circumference.  It  is  estimated  that  the 
sewer  will  cost  $160,000.  The  work  will 
be  started  next  year. 

Kenosha,  Wis. — Board  of  water  commis- 
sioners has  taken  steps  to  secure  expert  ad- 
vice in  regard  to  the  demand  for  a  larger 
intake  in  Kenosha.  Engineers  of  the  Rob- 
ert W.  Hunt  Co.  of  Chicago  have  made  an 
investigation  of  the  conditions  here. 

Milwaukee,  Wis. — The  recently  appointed 
sewage  commission  of  this  city,  consisting 
of  Harrison  P.  Eddy  of  the  firm  of  Metcalf 
&  Eddy  of  Boston,  Mass.,  J.  W.  Alvord  of 
Chicago  and  Geo.  C.  Whipple  of  New  York 
have  recently  held  their  first  meeting.  The 
question  of  disposing  of  the  sewage  of  the 
city,  now  the  13th  largest  city  in  the  coun- 
try, presents  many  difficulties  and  the  find- 
ings of  the  commission  will  doubtless  fur- 
nish some  very  interesting  information  re- 
garding the  problem  of  sewage  disposal  on 
a  large  scale. 

Oshkosh,  Wis. — Plans  for  the  construc- 
tion of  sewers  in  the  alley  from  Bond  St. 
to  Market  St.,  and  in  Minnesota  St.,  have 
been  prepared  by  the  city  engineer. 

Waterloo,  Wis. — James  H.  Thompson  324 
Dearborn  St.,  Chicago,  111.,  has  been  re- 
tained as  engineer  to  prepare  plans  and 
specifications  for  improvements  to  the  wa- 
terworks, estimated  to  cost  $25,000. 

Spooner,  Wis. — Simpson  &  Single  of  this 
city  have  been  awarded  a  contract  for  $0.62 
per  lin.  ft.  for  the  extension  of  the  water 
mains,  hydrants  and  valves.  Bids  were 
opened  July  7. 

Buffalo,  Wyo. — City  will  hold  an  election 
July  12  to  vote  on  the  issuance  of  bonds  in 
the  sum  of  $50,000  for  the  construction  of 
a   sewer   system. 

London,  Ont. — City  has  sold  debentures 
in  the  sum  of  $357,823,  of  which  $123,700 
worth  is  for  water  works. 

Toronto,  Ont. — City  Engineer  Rust  has 
completed  the  plans  for  the  better  protec- 
tion of  the  university  buildings  and  they 
have  been  approved  by  the  Fire  Chief  and 
the  Underwriters'  engineer.  The  plans  in- 
volve the  laying  of  a  12-in.  main  from  the 
corner  of  St.  George  St.,  down  Devonshire 
Place,   through   the   university  grounds  and 
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connecting  with  the  city  main  on  College 
St.  The  estimated  cost  of  the  work  is 
$19,000. 

Nanaimo,  B.  C. — MacDougall  &  Co.  of 
Vancouver,  B.  C.  have  been  awarded  a  con- 
tract for  excavating  and  layin.g  sewer  pipes 
with  outfalls  in  harbor  and  other  incidental 


works  of  sewerage.  This  work  embraces 
about  one-third  of  the  whole  sewerage 
scheme.  The  contract  was  awarded  at 
$48,346.  Bids  for  the  work  were  opened 
June  24. 

New  Glasgow,  N.  S. — City  contemplates 
the   installation   of  a  new   waterworks   sys- 


tem at  an  estimated  cost  of  $200,000.  It  will 
be  a  gravity  system  and  the  source  of  sup- 
ply will  be  McLillan  brook.  The  work  in- 
cludes dams,  headwork  and  supply  mains. 
F.  W.  W.  Doane  of  Halifax.  N.  S.,  is  the  en- 
gineer. J.  H.  Roy,  Town  Clerk,  has  charge 
of  the  work. 


BIDS     ASKED 


Buildings. 

Bids  are  asked  on  following  work,  the  notes 
being  arranged  alphabetically  by  states: 

Bluffton,  Ind.— Until  2  p.  ni..  Augrusi'  1,  by 
Board  of  County  Commissioners  for  the  con- 
struction of  a  double  40  ft.  span  reinforced  con- 
crete arch  bridge.  O.  D.  Garrett  is  auditor  of 
Weils  County. 

Brazil,    Ind Until    11:30   a.    m.    August   2,    by 

Board  of  County  Commissioners  for  the  con- 
struction of  a  steel  bridge  with  concrete  abui- 
ments.     J.    L,.   Burns  i&  Auditor  of  Clay  County. 

Fowler,  Ind.— Until  1  p.  m..  July  IS,  by  Board 
of  County  Commissioners  for  the  construction  of 
a  steel  bridge  in  town  of  Chase.  Lemuel  Ship- 
man   is  Auditor  of  Benton  County. 

Jeffersonville.  Ind.— Until  11  a.  m.,  July  16.  by 
Board  of  County  Commissioners  for  iTie  con- 
struction of  a  bridge  over  Logan  Creek.  Peter 
Nachand  is  Auditor  of  Clark  County. 

Rushville.  Ind.— L'ntil  2  p.  m..  July  18,  by 
Board  of  County  Commissioners,  for  filling  grade 
over  Milroy  arch.  J.  M.  Stone  is  Auditor  of 
Rush  County. 

Crookston.  Minn. — Until  noon.  July  20,  by 
Board  of  County  Commissioners  for  the  con- 
struction of  a  12  ft.  steel  bridge  with  16  ft. 
roadway,  concrete  abutments  and  wings  and 
floor  across  the  Grand  Marais  on  the  county  road 
in  Section  9  in  the  town  of  Fisher.  H.  J.  Welte 
is   County  Auditor. 

Hallock,  Minn.— Until  1  p.  m.,  July  25.  by  C.  J. 
Hemmingson.  Coimty  Auditor,  for  the  construc- 
tion of  ii  wood  bridges  and  9  steel  culverts  on 
county  diich  Xo.  19  and  also  2  steel  bridges  and 
9  steel   culverts  on  county  ditch  No.   IS. 

Great  Falls,  Mont.— Until  2  p.  m..  July  16.  by 
Board  of  County  Cominissioners  for  the  con- 
struction of  IS  I'-heam  bridges  running  from  15 
to  30  ft.  in  length.  David  M.  Wood  is  Clerk 
of  Cascade  County. 

Hamilton,  O. — Until  10  a.  m..  July  19.  by 
Board  of  County  Commissioners  for  the  con- 
struction of  sub  and  superstructure  of  bridge 
over  Elk  Creek  in  section  7.  Madison  township. 
J.   E.  Brate  is  Auditor  of  Butler  County. 

Youngstown,  O. — Until  Noon.  July  18,  by  Di- 
rector of  Public  Service,  for  furnishing  the 
necessary  labor  and  materials  for  the  construc- 
tion of  a  concrete  bridge  over  the  Andrew  Hol- 
low at  Elm  St.  A  certified  check  of  $1,000  must 
be  filed  with  each  bid.     W.  H.  McMillin  is  Clerk. 

Berwick.  Pa.— Until  11  a.  m..  July  19.  by  James 
M.  Norris.  County  Controller,  for  a  permanent 
floor  on  the  Verwick  Nescopeck  bridge  across 
the  Susquehanna  River  at  Berwick,   Pa. 

Gaffney,  S.  C— Until  noon.  Sept.  5.  by  E.  Felix 
Lipscomb.  County  Supervisor,  for  the  construc- 
tion of  repairs  to  the  3-span  iron  bridge  across 
Broad  River,  in  Cherokee  County.  S.  C. ;  also 
for  rebuilding  the  approaches  to  the  same 
bridge. 

Greenville,  S.  C— Until  4  p.  m..  July  20,  by 
Paving  and  Sewer  Commission,  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  a  reinforced  concrete  bridge  for  the 
city. 

Winnipeg,  Man. — Until  Noon.  July  15,  by 
Frank  Lee.  Division  Engineer.  (.Vntral  Division, 
Ccinadian  Pacific.  \\'innipeg.  Man.,  for  the  con- 
struction of  piers,  abutments  and  pedestals  for 
hridgi?  over  the  Kaministiquia  River  at  Fort 
William. 

Quebec.  Que — Until  Noon.  Sept.  1.  by  Depart- 
ment of  Railways  and  Canals,  (ittawa.  Ont.,  for 
tile  construction  of  the  superstructure  of  a 
bridge  across  the  St.  Lawrence  River  near  the 
city  of  Quebec.  L.  K.  Jones  is  Secretary  of  the 
Department. 

Everton,  Ont. — L'ntil  2  p.  m..  July  14.  by  Town, 
for  tire  construction  of  40-ft.  concrete  bridge  and 
15-ft.  concrete  bridge.  Bowman  cS;  Connor,  36 
Toronto  St..  Toronto,  Ont.,  are  Engineers. 

BIDS  ASKED 
Bridges. 

Sifts  are  asked  on  following  i»-ork.  the  notes 
being  arranged  alphabetically  bv  states; 

Atlanta,  Ga.— Until  Noon,  July  15,  by  W.  T. 
Downing.  621  Grant  Bldg..  Architect  for  the 
construction  of  a  tuberculosi-s  sanitarium  for 
the  city  of  Atlanta,  on  the  city's  property  be- 
yond West  View  Cemetery.  Fulton  County. 

Fort  Screven,  Ga. — Until  11  a.  m..  August  1. 
by  G.  E.  Bingham.  Constructing  Quartermaster 
for  the  construction  and  plumbing  of  one  double 
set  of  non-commissioned  officers  quartei-s. 


Mt.  Carmel.  111.— Until  1  p.  m.,  July  25,  by 
Board  of  County  Commissioners,  for  the  con- 
struction of  a  two-story  brick  infirmary  build- 
ing. F.  J.  Scholotter,  Evansville,  Ind.,  is  Archi- 
tect. 

Rock  Island,  III. — Until  2  p.  m.,  July  25,  by 
Lieut.  Col.  F.  E.  Hobbs.  Depot  Commanding 
Officer,  for  ilte  construction  of  a  reinforced  con- 
crete brick  store  house  at  Rock  Island  Arsenal. 

Bluffton,  Ind. — Until  1:30  p.  m.,  August  1,  by 
County  Commissioners  for  tlie  repairs  at  the 
Wells  County  infirmary.  O.  D.  Garrett  is  Audi- 
tor of  Wells  County. 

Brazil,  Ind. — Until  11  a.  m.,  August  8,  by 
County  Commissioners  for  the  plumbing,  heat- 
ing and  electric  plant  for  the  new  county  in- 
firmary.    J.  L.  Burns  is  Auditor  of  Clay  County. 

Brookville,  Ind. — Until  1  p.  m..  July  21,  by 
Board  of  County  Commissioners  for  iTie  remodel- 
ing of  the  court  house  at  this  place.  Charles  A. 
Miller   is  Auditor  of  Franklin  County. 

Delphi,  Ind.— Until  Noon,  July  25,  by  Board  of 
County  Commissioners  for  the  construction  of  a 
new  county  infirmary  building.  M.  G.  Haun  is 
Auditor  of  Carroll  County. 

Peru,  Ind.— Until  2  p.  m.,  July  26,  by  County 
Commissioners,  for  the  construction  of  cabinet 
work  in  \he  new  court  house. 

Shelbyville,  Ind.— Until  5  p.  m..  July  2S.  by 
S.  P.  McCrea.  Secretary  of  the  School  Board  of 
Trustees.  Tor  the  construction  of  a  new  high 
school  building. 

Amite,  La.— Until  July  31.  by  A.  C.  Lewis. 
Amite,  La.,  for  the  construction  of  a  school 
house  in  this  city.  Xavier  A.  Kramer,  Magno- 
lia,  Miss,,   is  Architect. 

Baltimore,  Md.— Until  11  a.  m..  July  20.  by 
Board  of  Awards  for  the  construction  of  a  shed 
on  No.  1056  and  105S  Granby  St.  J.  Barry  Ma- 
iiool  is  President  of  the  Board. 

Mankato,  Minn.— Until  S  p.  m..  July  26,  by 
George  W.  Scherer,  Chairman  of  the  Building 
Committee,  for  the  erection  and  completion  of 
a  school  building.  Chandler  &  Park,  Racine, 
Wis.,  are  Architects. 

Webb  City,  Mo.— Until  2  p.  m..  July  26.  by 
Board  of  Education,  for  furnishing  all  necessary 
labor  and  material  for  the  construction  of  a 
high  school  building,  including  separate  bids  for 
heating,  plumbing  and  ventilating  systems. 

Portsmouth,  N.  H.— Until  Noon.  July  35,  by 
Civil  Engineer,  Navy  Yard.  Portsmouth.  N.  H.. 
for  repairing  and  improving  the  Marine  Officer's 
quarters   Navy  yard. 

Albany,  N.  Y.— Until  3  p.  m..  July  27.  by  State 
Commission  in  Lunacy.  Capitol,  for  the  improve- 
ment of  State  Hospii'als  as  follows:  For  Cen- 
tral Islip  State  Hospital.  Central  Islip,  L.  I., 
N.  T.,  kitchen  and  dining  room  building,  con- 
duits, steam  mains,  feeder  cables  and  outside 
sewer  and  water  connections  for  new  group,  ad- 
ditional boiler  capacity.  North  Colony,  con- 
struction including  heating,  plumbing  and  elec- 
tric work.  For  Kings  Park  State  Hospital, 
Kings  Park,  L.  I..  N.  T.,  kitchen  and  dining 
room  building,  conduits,  steam  mains,  feeder 
cables,  sewer  and  water  connections  for  new 
.groups,  construction  including  heating,  plumb- 
ing and  electric  work.  For  Manhattan  State 
Hospital,  Ward's  Island,  New  Tork  City,  kitchen 
building,  steam  mains  and  feeder  cables  for  new 
cottages,  construction  including  hearing,  plumb- 
ing and  electric  work.  The  estimated  costs  of 
the  work  are  ?35,000,  $40,006  and  $12,500,  re- 
spectively. T.  B.  McGarr  is  Secretary  of  the 
Commission. 

Gracemont,  Okla.— Until  July  25.  by  City,  for 
the  construction  of  a  fireproof  schoolhouse  of 
reinforced  concrete  at  this  place.  Plans  and 
specifications  are  on  file  in  the  State  Bank  at 
-  Gravemont  or  at  the  office  of  the  Oklahoma 
Engineering  Co.,  Anadarko,  Okla.,  the  engineers 
for  the  work. 

Homestead,  Pa— Until  July  15,  by  D.  T.  Pow- 
elson.  Secretary.  Directors  of  the  Borough 
School  District  for  the  installation  of  a  steam 
heating  and  ventilating  plant  for  the  new 
Central  School  Building  to  be  erected  in  said 
di*^trict 

National  Soldiers  Home,  Va.— Untiri:30  p.  m.. 
July  29,  bv  John  T.  Hume.  Treasurer.  Southern 
Branch.  N.  H.  D.  V.  S.,  National  Soldiers  Home, 
for  material  and  labor  lor  office  of  commissary 
subsistance.  toilet  room  and  repairs  to  floors, 
building  No.   14. 

Saulte  Ste.  Marie,  Ont.— Until  Noon,  July  15, 
bv  R.  S  McCormick.  Chief  Engineer  A.  C.  & 
H.  B.  Ry. .  lor  the  construction  of  section 
houses  at  the  following  points  along  the  line  of 
the  Algoma  Central  &  Hudson  Bay  Ey. :  Hey- 
den.  Achigan.  Ogidaki.  Mashcode  and  Meka- 
I'ina. 


Roads  and  Streets. 

Bids  are  asked  on  following  work,  the  note» 
being  arranged  alphabetically  by  states: 

Denver,  Colo.— Until  Noon,  July  16.  by  Charles 
W.  Comstook.  State  Engineer,  for  the  conjtruc- 
tlon  and  Improvement  of  the  wagon  road  from 
Rockv  Kord  to  Fowler  in  Otero  County,  Colo. 
Plans"  and  specifications  can  be  obtained  at  the 
office  of  the  County  Clerk  or  Surveyor  at  La 
Junta.   Colo. 

Pensacola,  Fla.— Until  August  10.  by  Board  of 
Public  Works.  J.  B.  Winslett,  Secretary,  for  I'he 
construction  of  525.000  sq.  ft.  of  concrete  side- 
walks.    L.   Earle  Thornton  Is  City  Engineer. 

St.  Augustine,  Fla — Until  August  1.  by  County 
Clerk,  for  the  construction  of  a  public  highway. 
C.  M.  Mllburn.  St.  Augustine.  Fla..  is  Engi- 
neer. Each  bid  musi'  be  accompanied  by  a 
certified  check  for  $300. 

Centervllle,  la.— Until  2  p.  m..  July  19,  by  City 
Clerk,  for  the  construction  of  20.000  sq.  yds.  of 
paving  and  15.000  lin.  ft.  of  combined  curb  and 
gutter.  Hall  &  Adams,  Centervllle,  la.,  are  En- 
gineers. 

Downers  Grove,  III.— Until  July  19.  by  Board  of 
Local  Improvements,  for  furnishing  necessary 
labor  and  materials  for  the  grading,  draining 
and  paving  with  brick  Grove  St..  from  the  west 
line  of  Main  St.  to  the  easterlif  line  of  Car- 
penter St.  The  work  includes  approximately  the 
following  quantities:  1.650  cu.  yds.  of  earth  ex- 
cavation for  roadways,  curb  and  gutter;  150  cu. 
yds.  of  earth  excavation  for  parkways;  2.075  Iln. 
ft.  of  combined  concrete  curb  and  gutter;  2.950 
sq.  yds.  of  vitrified  paving  brick  pavement;  6 
sewer  manhole  covers  adjusted  10  the  grade  of 
finished  street:  4  storm  water  inlets  set  to  grade 
and  line  of  curb. 

Downers  Grove,  III. — Until  8  p.  m..  July  19,  by 
Board  of  Local  Improvements,  for  the  grading, 
draining  and  paving  with  brick  Silbert  Ave., 
from  the  west  line  of  Forest  Ave.  to  a  point 
1,225  ft.  west.  The  work  includes  i'he  following 
approximate  quantities:  2.400  cu.  ft.  of  earth 
excavation  for  roadways  and  curb;  200  cu.  yds. 
of  earth  excavation  for  parkways;  2.475  Iln.  ft. 
of  combined  concrete  curb  and  gutter  curb;  3,350 
sq.  yds.  of  vitrified  paving  brick  pavement;  50 
lin.  ft.  of  10-in.  tile  drain;  1  storm  water  inlei' 
set  to  grade  and  line  of  curb;  1  storm  water 
inlet  adjusted  to  line  and  grade  of  curb;  5  sewer 
manhole  covers  adjusted  to  the  grade  of  fin- 
ished street. 

Indianapolis,  Ind. — Until  10  a.  m..  July  18,  by 
Board  of  Public  Works,  for  the  improvement  of 
Temple  Ave.  from  the  north  property  lljie  of 
St.  Clair  St.  to  the  south  curb  line  of  10th  St. 
by  grading  and  paving  the  sidewalks. 

Indianapolis,  Ind — Until  10  a.  m..  July  18.  by 
Board  of  Public  Works,  for  the  improvement  of 
3Gth  St.  fi-om  the  west  curt)  line  of  Pennsylva- 
nia St.  to  the  west  curb  line  of  Central  Ave. 
by  grading  and  paving  sidevvalks. 

Indianapolis,  Ind. — Until  10  a.  m..  July  IS.  by 
Board  of  Public  Works,  for  the  improvement  of 
Laurel  St.  from  the  south  sidewalk  line  of  Lex- 
ington Ave.  to  the  North  curb  line  of  Prospect 
St.   by  grading  and  paving  sidewalks. 

Indianapolis,  Ind. — Until  10  a.  m.,  July  18,  by 
Board  of  Public  Works  for  the  improvement  of 
W'ashingion  Blvd.,  from  the  south  property  line 
of  40th  St.  to  the  south  property  line  of  42d 
St..    by  grading. and  paving  the  sidewalks. 

Indianapolis,  Ind. — Until  10  a.  m..  July  18.  by 
Board  of  Public  Works,  for  the  improvement  of 
36th  St.   from  Pennsylvania  St.   to  Central  Ave. 

Marion,  Ind. — Until  2  p.  m..  August  2.  by 
Board  of  County  Commissioners  for  the  con- 
struction of  a  gravel  road  in  Franklin  town- 
ship. Andrew  G.  Stout  is  Auditor  of  Grant 
County. 

Vincennes,  Ind. — Until  August  2,  by  Board  of 
County  Commissioners  for  the.  construction  of 
a  gravel  road  in  Knox  County.  J.  T.  Scott,  Au- 
ditor. 

Alexandria,  La.— Until  Sept.  6.  by  City  Board 
of  Aldermen,  for  the  paving  of  Gould  Ave.  with 
vitrified  brick  from  llth  to  Levin  St.  and  on  to 
the  city  limits  with  gravel. 

Hallock.  Minn.— Until  1  p.  m..  July  23,  by  C. 
J.  Hemmingson.  County  Atiditor,  for  the  con- 
struction of  state  road,  as  follows:  57,661  cu. 
yds.  of  grading;  2.300  cu.  yds.  of  ditching;  20-ln. 
by  24-ft.  concrete  culverts  and  nine  30-in.  by 
24-ft.   concrete  culverts. 

Missoula,  Mont — Intil  9  a.  m..  July  30.  by  A. 
B.  Shattuck.  Constructing  Quartermaster,  for 
the  construction  of  concrete  sidewalks  and 
curbs. 

Cape  Girardeau,  Mo. — Until  7:30  p.  m.,  July  18, 
by  C.  E.  Betten,  City  Clerk,  for  the  grading  and 
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macadamizing  with  bituminous  binder.  Inde- 
pendence St.,  West  End  Blvd.  and  Whitener 
St.,  including  the  following  approximate  quanti- 
ties: Excavation,  6.217  cu.  yds.;  embankments, 
3,423  cu.  yds.;  granitoid  curbing  and  guttermg, 
S,0S5  lln.  ft.;  crushed  rock,  to  be  placed.  o,29S 
cu.  yds.;  asphaltum  or  bituminous  binder  for. 
9,S97  sq.  yds.;  rolling  sub-grade  and  macadam, 
the  latter  2  times,  12  blocks. 

Cape  Girardeau,  Mo.— Until  7:30  p.  m.,  July  18. 
by  Chris.  V.  Beiten,  City  Clerk,  for  gradmg  and 
paving  Broadway  St.  with  creosoted  wood  blocks 
between  the  street  car  track  and  with  vitrified 
brick  on  the  outside,  and  necessary  curbing. 
The  work  includes  the  following  approximate 
quantities:  Excavation,  1,260  cu.  yds.;  creosoted 
wood  block  paving,  1,392  sq.  yds.;  vitrified  brick 
paving,   6,16S   sq.    yds.;   curbing,    771  lln.    ft. 

Albany,  N.  Y.— Until  3  p.  m.,  July  IS,  by  Board 
of  Contract  and  Supply,  for  the  improvement  of 
Morris  St.  from  the  west  line  of  Main  Ave.  to 
the  east  line  of  West  Lawrence  St.  The  work 
includes  gi-ading  the  street,  setting  granite  curb, 
paving  the  carriageway  with  repressed  vitrified 
shale  paving  blocks  on  a  concrete  foundation, 
laying  walks  of  co'ncrete,  building  receiving  ba- 
sins and  laying  vitrified  pipe  sewers  and  appur- 
tenances under  each  sidewalk.  Isidore  Wachs- 
man  is  Secretary  of  the  Board. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  July  20,  by 
Alfred  E.  Steels,  President'  of  the  Borough  of 
Brooklyn,  Room  2  Borough  Hall,  for  36  paving 
contracts,  the  largest  ones  being  as  follows: 
No.  20.  For  regulating,  grading,  curbing  and 
laying  sidewalks  on  Marine  Ave.,  from  92d  St. 
to  Ft.  Hamilton  Ave.,  together  with  all  work 
incidental  thereto.  The  Engineei''s  estimate  of 
the  quantities  is  as  follows:  5.990  lin.  fi'.  of 
new  curbstone  set  in  concrete.  100  lin.  ft.  of  old 
curbstone  reset  in  concrete.  7,980  cu.  yds.  of 
earth  excavation.  770  cu.  yds.  of  earth  filling 
Tnot  to  be  bid  for).  330  cu.  yds.  of  concrete 
(not  to  be  bid  for).  30,070  sq.  ft.  of  cement 
sidewalk.  The  time  allowed  for  llie  completion 
of  the  work  and  the  full  performance  of  the 
contract  is  eighty  (80)  working  days.  The 
amount  of  security  required  is  $4,500.  No.  31. 
For  regulating,  gi-ading,  curbing  and  laying 
sidewalks  on  43d  St.,  from  10th  Ave.  to  West 
St.,  together  with  all  work  incidental  thereto. 
The  Engineer's-  estimate  of  the  quantities  is  as 
follows:  100  lin.  ft.  of  old  curbstone  reset  in 
concrete.  2,200  cu.  yds.  of  earth  excavation. 
1,170  cu.  yds.  of  earth  filling,  to  be  furnished. 
10,620  lin.  ft.  of  cement  curb.  45,370  sq.  ft.  of 
cement'  sidewalk.  The  time  allowed  for  the 
completion  of  the  work  and  the  full  perform- 
ance of  the  contract  is  eighty  (80)  working  days. 
The  amoimt  of  security  required  is  Forty-five 
Hundred  Dollars. 

White  Plains,  N,  Y.— Until  1:30  p.  m.,  July  21. 
by  Town  Board,  for  macadamizing,  grading  and 
otherwise  improving  the  following  roads  or  high- 
ways: Wards  Lane,  from  North  St.  to  West- 
chester Ave.,  a  distance  of  anoui'  1,160  ft.;  Sound 
■View  Ave,,  from  a  point  near  the  residence  of 
John  Miles  to  Old  Mamaroneck  Road,  a  distance 
of  about  1.500  ft.;  Hartsdale  Ave.,  from  Old 
Mamaroneck  Road  to  the  Scarsdale  town  line, 
a  distance  of  about  3,100  ft.;  Purdy  Ave.,  from 
the  Harrison  town  line  to  Scarsdale  town  line,  a 
distance  of  about  5,050  ft.;  also  the  two  ends  of 
Gedney  Way,  from  Mamaroneck  Ave.  westerly 
to  proposed  fill  of  the  New  York,  Westchester 
&  Boston  Railroad  Co.,  and  from  Old  Mama- 
roneck Road  easterly  to  proposed  fill  of  the 
New  York,  Westchester  &  Boston  Railroad  Co., 
a  distance  of  about  1,500  feet. 

Berlin  Center,  C— Until  Noon,  July  20,  by 
Board  of  Township  Trustees  of  Berlin  town- 
ship, for  furnishing  the  necessary  labor  and 
material  to  grade  the  east  and  west  center  road 
from  Berlin  Cenl're  west.  J.  L.  Wisdorf  Is 
Clerk  of  the  Township   at   Berlin   Centre,   O. 

Caldwrell.  O.— Until  noon,  July  22,  bv  Hugh  F. 
Neuhart,  'Village  Clerk,  for  the  construci'ion  of 
approximately  7,750  sq.  yds.  of  paving  and  4,500 
ft.  of  curb. 

Lockland,  O.— Until  noon,  July  18,  by  C.  E. 
Troy,  'Village  Clerk,  for  furnishing  necessary  la- 
bor and  material  for  the  Improvement  of  Wy- 
oming Ave.  from  the  west  line  of  Wayne  Ave. 
to  the  east  line  of  the  right  of  way  of  the'  C, 
H.  &  D.  Ry..  by  grading,  constructing  concrei'e 
curbs  and  gutters,  crosswalks  and  paving  the 
right  of  way  with  vitrified  brick  and  construct- 
ing  the   necessary  storm  sewers   therein. 

Napoleon,  O — Until  10  a.  m.,  July  22.  by  Board 
of  County  Commissioners,  at  the  office  of  the 
County  Auditor,  for  necessary  labor  and  ma- 
terial tor  the  following  road  Improvement  con- 
tracts: Joint  Road  Improvement,  Henry  and 
Fulton  Counties;  Road  Improvement  No.  87, 
Harrison  Township;  Road  Improvement  No.  78, 
Flat  Rock  Township;  Road  Improvement  No.  88, 
Napoleon  Township;  Improvement  No.  96, 
Ridgeville  Township;  Road  Improvement  No.  95, 
Freedom  Township;  Road  Improvement  No.  93, 
Freedom  Township;  Road  Improvement  No.  92, 
Freedom  and  Napoleon  Townships;  Road  Im- 
provement No.  94,  Liberty  Township;  Road  Im- 
provement No.  97,  Richfield  Township. 
•  Sandusky,  C— Until  noon.  July  14,  by  Direci'or 
of  Public  Service,  for  paving  Washington, 
Franklin  and  Adams  Sts.  Joseph  Loth,  Jr.,  is 
Secretary  of  the  Director. 

Youngstown,  O. — LTntil  noon,  July  18,  by  Di- 
rector of  Public  Service,  for  the  construction  and 
materials  necessary  for  the  sewering  and  grad- 
ing of  Edgewood  St.  between  Center  St.  and 
Dry  Run. 

Struthers,  C— Until  7  p.  m.,  July  20,  by  L.  S. 
Creed,  'Village  Clerk,  for  the  neces.sary  labor 
and  material  for  the  construction  of  brick  pave- 


ment on  Bridge  St.,  in  the  village,  from  tho 
bridge  over  the  Mahoning  River  southerly  to  the 
Yellow   Creek   bridge. 

Greenville,  S.  C — Until  4  p.  m.,  July  23.  by 
Paving. and  Sewer  Commission,  for  furnishing 
labor  and  material  for  the  construction  of  ap- 
proximately 29,000  sq.  yds.  of  street  paving 
with  necessary  drainage  and  granite  curb.  Bids 
will  be  received  for  vitrified  brick,  wood  block, 
bitulithic  and  asphalt  pavement.  H.  S.  Jaudon 
Engineering  Co.  are  Engineers. 

Amarillo,    Tex Until    July    25,    by    Samuel    J. 

Brown,  City  Secretary,  for  the  construction  of 
80,000  sq.  yds.  of  pavement.  E.  L.  Dalton,  Dal- 
las, Tex.,  is  Engineer. 

Taylor,  Texas.— Until  2  p.  m.,  July  20,  by 
County  -Commissioners,  for  the  construction  of 
rock  gravel  or  macadam  roads  in  district  No.  4. 
S.   G.   Yakey  is  Commissioner  at  Taylor,   Texas. 

Olympia,  Wash.— Until  2  p.  m.,  July  20,  by 
Highway  Board,  for  clearing  and  grubbing  the 
Skagit'  Water  front  road,  part  of  State  Road 
No.  6.  Henry  L.  Bowlby  is  Secretary  of  the 
Board. 

Huntington,  W.  Va.— Until  1  p.  m.,  July  25,  by 
Board  of  Commissioners,  for  the  grading,  drain- 
ing, curbing  and  paving  with  vitrified  brick, 
sheet  asphalt,  asphalt  block  or  bitulithic,  the 
following  streets;  Fourth  Ave.,  from  11th  to 
16th  Sts.;  7th  Ave.,  from  10th  to  16th  St.;  8th 
Ave.,  from  20th  St.  to  a  point  230  ft.  east  of 
Smith  St.;  10th  St.,  from  6i'th  to  7th  Ave.;  Van 
Buren  Ave.,  from  West'  13th  to  West  14th  Sts.; 
West  13th  St.,  from  'Van  Buren  Ave.  to  the  C. 
&  O.  right  of  way  line,  and  20th  St.,  from  8th 
to  Ril'ter  Ave.,  the  whole  comprising  approxi- 
mately 56,500  sq.  yds.  of  paving  and  24,000  lin. 
ft.  of  curbing. 

Racine,  Wis Until  10  a.  m..  July  23,  by  Board 

of  Public  Works,  for  furnishing  necessary  labor 
and  materials  for  paving  Park  Ave.  from  the 
south  line  of  Sixth  St.  to  north  line  of  Four- 
teenth St.,  including  the  following  approximate 
quantities:  15.200  sq.  yds.  asphalt  paving;  7,746 
lin.  ft',  of  cement  gutters.  P.  H.  Connolly  is 
Chairman  of  tiie  Board. 

Sewers. 

Bids  are  asked  on  following  work,  the  note* 
being  arranged  alphabetically  by  states: 

Attalla,  Ala,— Until  July  26,  by  L.  S.  Gray, 
Town  Clerk,  for  the  construction  of  approxi- 
mately 6%  miles  of  pipe  sewers  and  appurte- 
nances. Plans  are  on  file  with  William  Hill, 
Engineer,  Gadsden,  Ala. 

Sylvania,  Ga.— Until  July  20,  by  City  Council, 
for  the  constructiton  of  a  water  works,  electric 
light  plant  and  sewer  system.  J.  H,  McCrary 
Co.,   Atlanta,    Ga.,   Engineers. 

Berwyn,   III Until  8  p.  m.,  July  19,  by  Board 

of  Local  Improvements,  for  the  construction  of 
a  sewer  sysi'em  in  15th  St.  from  Oak  Park  Ave. 
east  to  Clarence  Ave.,  and  south  In  Clarence 
Ave.,  Wesley  Ave.,  Euclid  Ave.  from  15th  to  16th 
Sts.,  including  necessary  junctions,  catch  basins, 
manholes,  backfilling,  etc.  George  H.  Norton  is 
Secretary  of  the  Board. 

Boston,  Mass.— Until  2:30  p.  m.,  July  22,  by 
Metropolitan  Water  &  Sewerage  Board,  1  Ash- 
burton  Place,  Boston,  Mass..  for  constructing 
in  rock  and  earth  trench  Section  66  of  the 
Extension  of  the  North  Metropolitan  System, 
in  Broadway,  Maiden,  in  accordance  with  v'he 
forms  of  contract  and  specifications  to  be  fur- 
nished by  the  Board.  Some  particulars  are  es- 
timated to  be  as  follows:  Length,  2,631  feet;  in- 
side diameter  of  sewers,  18  in.  and  12  in.;  60  cu. 
yds.  of  Portland  brick  masonry;  500  cu.  yds.  of 
concrete  masonry  in  trench;  200  cu.  yds.  rock 
excavation  in  trench.  The  invert  of  the  sewer 
is  from  12  ft',  to  22  ft.  below  the  street  surfaces. 
William  Brown  is  Chief  Engineer  of  the  Sewer- 
age Works. 

Baltimore,  Md — Until  11  a.  m.,  July  20,  by 
Board  of  Awards,  for  the  construction  of  storm 
water  drains  under  Contract  No.  10,  the  work 
including:  780  lin.  ft.  42-in.  circular  drain,  120 
lin.  ft.  IS-in.  circular  drain,  55  lin.  ft.  12,  15 
and  18-In.  inlet  connections,  10  cu.  yds.  brick 
masonry,  15  cu.  yds.  concrete,  1,000  lbs.  rein- 
forced steel.  500  lin.  ft.  6-in.  underdrain.  30  lin. 
ft.  manholes,  6  inlets.  Calvin  W.  Hendrick  is 
Chief  Engineer  of  V'he  Sewerage  Commission. 

Fergus    Falls,    Minn Until    8    p.    m.,    July   18, 

by  S.  A.  Levorsen,  City  Clerk,  for  the  necessary 
labor  and  material  for  the  completion  of  the 
sewer  in  Lincoln  Ave.  west  of  the  city,  from 
the  end  of  the  present  sewer  opposite  the 
center  of  lot  15,  block  3,  McLane's  addition  to 
the  city  of  Fergus  Falls,  iTience  west  on  said 
avenue  for  a  distance  of  366  feet,  together  with 
all  manholes,  catch  basins,  house  connections, 
etc. 

Fort  Missoula,  Mont. — Until  9  a.  m.,  July  30, 
by  A,  B.  Shattuck,  Constructing  Quartermaster, 
for  the  construction  of  a  water  distributing  sys- 
tem and  sewer  system. 

O'Neill,  Neb.— Until  8  p.  m.,  July  13,  by.H.  J. 
Hammond,  City  Clerk,  for  the  necessary  labor 
and  material  for  the  construci'ion  of  a  complete 
sanitary  sewer  system  for  the  city.  The  Con- 
solidated Engineering  Co.,  640  Bee  Bldg.,  Omaha, 
Neb.,  Engineers. 

New  York,  N.  Y.— Until  11  a.  m.,  July  14,  by 
Cyrus  C.  Miller,  President  of  the  Borough  of 
The  Bronx,  Municipal  Bldg.,  Crotona  Park  for 
five  sewer  contracts,  the  largest  one  being  as 
follows:  No.  4.  For  constructing  sewers  and 
appurtenances  in  Drainage  St..  South  of  Bos- 
cobel  Place,  between  Undercliff  Ave.  and 
Aqueduct     Ave.;     in     Aqueduct     Ave.,     between 


West  One  Hundred  and  Seventieth  St. 
and  Ogden  Ave.;  In  Ogden  Ave.  between  West 
One  Hundred  and  Sixty-ninth  and  Aqueduct 
Ave.;  in  Llnd  Ave.  between  West  One  Hun- 
dred and  Seventieth  St.  and  Summit  southerly 
therefrom;  in  Aqueduct  Ave.  (East  Side),  be- 
tween Boscobel  Ave.  and  Featherbed  Lane;  in 
Undercliff  Ave.,  from  existing  sewer  south  of 
Boscobel  Place  to  Boscobel  Place;  and  in  Bos- 
cobel Place,  Between  Undercliff  Ave.  and  Aque- 
duct Ave.  The  Engineer's  estimate  of  the  work 
is  as  follows:  Item  1.  91  lln.  ft.  of  18-in.  cast 
iron  pipe  sewer;  item  2,  190  lin.  ft.  of  pipe 
sewer,  IS-in.;  Item  3,  1,000  lin.  ft.  of  pipe  sewer, 
15-in.;  Item  4,  4,570  lin.  ft.  of  pipe  sewer,  12- 
In.;  Item  5,  488  spurs;  Item  6,  61  manholes; 
Item  7,  13  receiving  basins;  Item  8,  5,960  cu.  yds. 
of  rock  excavation;  Ii'em  9,  15  cu.  yds.  of  Class 
"B"  concrete;  Item  10,  30,000  ft.  (B.  M.)  of  tim- 
ber; Item  11,  100  lin.  ft.  of  12-in.  drain  pipe. 
The  time  allowed  for  the  completion  of  the 
work  will  be  three  hundred  (300)  working  days. 
The  amount  of  security  required  will  be  Twen- 
ty Thousand  Dollars  ($20,000). 

St.  Bernard,  C— Until  Noon,  July  19,  by  Geo. 
Schroeder,  Village  Clerk,  for  the  furnishing  of 
the  necessary  labor  and  material  for  the  con- 
'siruction  of  a  storm  water  sewer  in  the  ravine 
east  of  the  Carthage  pike  from  Church  St.  to 
Washington  Ave.  J.  A.  Stewart.  1112  Traction 
Bldg.,   Cincinnati,   O.,    is  Village  Engineer. 

Youngstown,  O — Until  noon,  July  18,  by  Di- 
rector of  Public  Service,  for  furnishing  the 
necessary  labor  and  materials  for  sewering 
Watt  St.,  between  Adams  Si',  and  Oak  St.  and 
Adams  St.  between  Watt  St.  and  Walnut  St. 
W.  H.  McMillen  is  Clerk  of  the  Director  of  Pub- 
lic Service, 

Wagner,  S.  Dak,— Until  8  p.  m.,  July  20,  by 
City  Council,  for  the  construction  of  approxi- 
mately 12,000  lin.  ft',  of  sewer,  including  man- 
holes and  flush  tanks,  in  connection  therewith. 
W.   H.   Fi-ei   is  Auditor  of  the'  city. 

Watertown,  Wis.— Until  2  p.  m.,  July  16,  by 
Board  of  Public  Works,  for  the  construction  of 
sanitary  sewers  and  appurtenances.  The  work 
includes  approximately:'  1,519  ft.  of  8-in.  pipe, 
1  manhole.  1  automatic  flush  tank  1  ordinary 
flush  tank.  Charles  A.  Kading  is  (Jhairman  of 
the  Board. 

Toronto,   Ont Until  noon.   July  26,   by  Board 

of  Control,  for  the  construction  of  a  sewer  con- 
sisting of  1,340  lin.  ft.  reinforced  concrete  pipe. 
5  ft.  in  diameter,  fi-om  Defoe  St.  northerly  to  a 
point  about  500  ft.  north  of  Queen  St.  G.  R. 
Geary   is  Chairman  of  the  Board. 

Moose  Jaw,  Sask, — Until  8  p.  m..  July  18,  by 
W.  F.  Heal,  City  Clerk,  for  the  following  sew- 
er contracts:  Contract  "A" — Supplying  material 
for  and  constructing  sewage  disposal  plant  com- 
plete, and  laying  trunk  sewer.  Contract  "B" — 
(1)  Supplying  and  installing  a  complete  air  lift 
system;  (2)  supplying  and  installing  one  elec- 
trically-driven centrifugal  pump  and  auto  start- 
er. Contract  "C" — Supplying  and  delivering  3,000 
cords  of  field  stone.  J.  M.  Wilson  is  City  Engi- 
neer. 

Water  Supply. 

Bids  are  asked  on  following  work,  the  note* 
being  arranged  alphabetically  by  states: 

Washburn,  N,  Dak.— Until  S  p.  m.,  July  18,  by- 
Hugh  Westmiller,  City  Auditor,  for  the  con- 
struction of  a  water  works  system  for  the  city. 

New  York,  N.  Y — Until  2  p,  m.,  July  13,  by 
Department  of  Water  Supply.  Gas  &  EUectricity. 
Room  1904.  Park  Row  Bldg.,  New  York,  for  fur- 
nishing and  delivering  and  laying  water  mains 
in  Brook,  Chatttrton.  Grand,  Kingsbridge,  Park, 
Spoftord,  Townsend  and  Vyse  Aves.,  in  Barthol- 
di,  Bryant'.  Canal  (West)  St.,  Maries.  166th, 
167th,  "213th,  216th,  222d.  230th.  and  231st  Sts. 
in  Boroughs  of  Manhattan  and  Bronx.  Henry  S. 
Thompson  is  Commissioner  of  Water  Supply, 
Gas    &    Electricity. 

Cleveland  Heights,  O. — Until  Noon,  August  9. 
by  H.  H.  Canfleld,  Clerk  of  the  Village,  309 
Beckman  Bldg.,  Cleveland,  O.,  or  at  Town  Hall, 
Cleveland  Heights,  for  the  necessary  labor  and 
material  for  the  improvement  of  Cedar  Road 
from  ihe  east  line  of  Coventry  Road  to  the 
east  line  of  Lee  Road  by  laying  a  10-in.  water 
main  therein.  F.  A.  Pease  Engineering  Co.,  931 
Williamson  Bldg.,   Cleveland,   O.,   are  Engineers. 

Fort  Moultrie,  8,  C— Until  11  a.  m.,  July  29. 
by  Constructing  Quartermaster,  for  the  con- 
structing of  three  reinforced  concrete  reservoirs 
and  water  distributing  system  for  fire  purposes 
at  Fort  Moultrie,   S.   C. 

Fort  Worden,  Wash. — Until  11  a.  m.,  July  16, 
by  Capt.  E.  C.  Long,  Constructing  Quartermas- 
ter, 482  Arcade  Annex,  Seattle,  Wash.,  for  the 
extension  of  water  and  sewer  from  ordnance 
machine  shop,  etc.,  at  this  post. 

Cheyenne,  Wyo,— Until  August  1,  by  C.  C. 
Carlisle,  City  Engineer,  for  laying  ten  miles  of 
pipe  lines,  and  for  furnishing  cement  for  diver- 
sion dams  and  also  hauling  and  distributing  ma- 
terials. Separate  bids  will  be  received  for  each 
item. 

Cheyenne,  Wyo Until  July  18,  by  C.  C.  Car- 
lisle, City  Engineer,  for  furnishing  3,300  tons  of 
cast  iron  water  pipe  and  necessary  specials, 
lead,  jute,  etc.,  and  laying  same. 

Belleville,  Ont.— Until  July  20,  by  City  Clerk, 
for  the  following  pumping  plant:  Turbine  pump 
direct  connected  to  proper  motors  with  lightning 
preventive  apparatus  and  starting  apparatus; 
two  triplex  pumps,  also  direct  connected  to  sim- 
ilar motors  and  apparatus.  James  G.  Lindsay 
is  City  Engineer. 
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T^t^trirttsAfirtrr     f  nrt4»>  n  ^4-i^^  papers    is   an   account   of   the   most   extensive 

Cngineering-L'OntraCting  seres   of   tests   probabK    ever   undertaken   on 

A  „-    ,,    -s,  .u  A       J  ^     ..  T          ,  '''*^    behavior   of   cement    in    sea   water.      The 

A  Week  y     Met  nous  ana  Cost     Journal  c^i^nrtA    n-m^.-   lo   «   .....«-^^   ■             c        •    •     •            1 

for    Civil    Engineers   and    Contractors  ^^^-     ^^^^'^   \^  Symposium  of  opinions   and 

r,  ur  V.  J           w  J      ^      ,.  experience  on  the  effect  of  ^alt  and  acid  laden 

Published  every  Wednesday  by  ^..,t„5  ^,„   concrete,  compiled  by  one  who  has 

THE  MYRON  C.CLARK  PUBLISHING  CO.  had  unusual  opportunities  as  an  officer  of  the 

355  Dearborn  Street,  Chicago  I^'^>''''    Engineers    in    the    British    Service    to 

Telephone  Harrison  6198  ^'"'^y  concrete  work  in  sea  water  and  in  irri- 

New  York  Opp.ce:  13-21  Park  Row  ^l!'°"  iXr^  =,','L"'?c  fl'^f    '^^''°"'  A\    ^"'*'^- 

Telephone  5613  Coruandt  T''>    author  suggests  that  as  none  of  the  rem- 

edies    for    disintegration    which    he    cites    are 

HALBERT  P.  GILLETTE 1  patented   in   this   country,   engineers   would   do 

CHAS.  S.  HILL ".     I  go  ^^'ell  to  give  them  practical  trial'with  the  idea 

C.  T.  MURRAY |  of  securing  some  actual  experience  as  to  their 

H.  P.  KIRKLAND J  effectiveness.      In   America,    for    obvious    rea- 

MYRON  C   CLARK Publisher  sons,  engineers  have  concerned  themselves  less 

F.P.BURT Manager  with   the    study   of   concrete    in    marine   struc- 

SUBSCRIPTION    RATES     (Payable   in   Advance).-  '",'''="  u'^^"     'I'lve    those    of     Europe.       On     the 

sn.oo  a  year  (ssissues)  in  Untied  Slates,  Cuba.  Mex-  Other  hand,  the  effect  of  alkali  on  underground 

tco,  Alaska,  Hawaii,  Guam,  Porto  Rico,  Philippine  concrete   work   is  perhaps  of  greater  concern 

Iff^ttifa"'"'^'"'  "'  l^-"""""- <="""' ^""^  <"'d  Island  ;„  this  country  than  anywhere  else.     The  irri- 

iS.OO  a  year  (.52  issues)  to  Dominion  of  Canada.  Sat'on.  work  of  the  West  has  much  of  it  to  be 

tI,.00ayeariB2  issues)  to  all  other  countries.  !'°"^    '"    ^^^^^'    ^°''^-    »"<^    '^    '^   °^    the    highest 

Remittance  by  Draft.  Post  Office  or  Express   Money  ""POrtance     to     learn     what     precautions     may 

Order.  render   concrete   immune  to   attack    from   the 

ADVERTISING  RATES  sent  on  application.  leachings    of    these    soils.      The    experience    in 

, ; — ; — — — India  in   similar  soils   is  worthy  of   attention. 

^Po"i1mce"^Ch■So."^lL^ois.^^'L^ac?of  Ufarch  ^liere  very  simple  means  have  been  employed, 

3d.  1879.  apparently  with  a  considerable  measure  of  suc- 

=^=  cess.     After  all,  however,  the  study  of  all  that 

C^  mj  rp  •-•  ^  lyi  Q  has    bccu    recorded    on    the    disintegration    of 

vlINlJCilNlO.  concrete  and  its  preservation  by  special  com- 

;=^^^^^^=^=^=^=^=^=^^^^^^;:^;;^:^^^^  positions    of    cement   and    special    admixtures, 

the  conclusion  is  forced  upon  one  that  plenty 

EDITORIAL,  SECTION:  of  cement  and  careful  proportionin,g  and  mi.x- 

Disintegration    of    Concrete    by    Salt    Laden  '"S  to  ensure  a  dense  concrete  is  the  real  so- 

Waters  45  lution  of  Ihe  problem.     In  this  connection  we 

The  Lessons  in  Arch  Design  of  the  Medina  p"   attention    to   the   report   published   in   this 

Model  ATch  Tests 45  issue  of  the   Committee  on  Waterproofing  of 

the   American   Society   for  Testing   Materials. 

CONCRETE  SECTION:  The   means   there   urged  to  secure  density   as 

Investigations  on  Waterproofing  Concrete  by  a  measure  of  preventing  penetration  by  water 

teriaU™'''''''''"    ^""^'^'^    '°''    Testing    Ma-^^  of     concrete     structures     would     seem     to     be 

quite  as  useful   in  concrete  structures  having 

Results  of  Tests  of  Second  Set  of  Six  Model  to   resist   the   action   of   salt-laden   waters.      In 

Arches    for    the     Medina     Aqueduct.     New  ,      .                     ...                 ,.       i     ..            1 

York  Barge  Canal  50  conclusion   we  wish  to   repeat   what   we   have 

T3,.„„,.„c,.  ID f  „„  »i,     T T,„,„  'T^„„*„  r,t  sald  bcforc:     Examples  of  actual   disintegra- 

Progress  Report  on  the  Long  Time  Tests  of  .           .                       .      ^                .  ,,                       "^ 

Concrete   in   Sea  Water   by  the   Scandina-  tion  of  concrete   from  any  of  the  causes  inen- 

vian   Association   of  Portland  Cement   Man-  tioned  are  not  numerous,  but  they  have  been 

ufacturers  51  given    general    application,    partly   by   careless 

The  Effect  of  Sea  Water,  Alkali  Water  and  reasoning  and  partly  by  intention  by  interests 

bewage  on  Portland  Cement  and  Methods  antagonistic   to   concrete.    In    this    wav.   it    has 

Used  for  Counteracting  Same 52  5^^,,  g^^y  f^^  those  unacquainted  with  the  cir- 

Some  Notes  on  Causes  of  Failure  of  Stucco  _  cumstances  to  be  led  to  believe  that  concrete 

^"""•^ °^  is  not  permanent.  There  is  no  reason  of  course 

EARTH  AND  ROCK  SECTION:  for   such   apprehension.     No   general    failures 

AT„fi,„,i   „„A    ,^„„»    „f  r>„;„i„„  TP„,u^„\^^^r,t  havc  occurred  from  the  causes  mentioned;  in- 

Method   and    Cost    of    Raising    li^mbankment  ,       ,      ,           ,            ,                       r            1         .1       . 

and   Fillinsr  Trestles,   Using  Steam  Shovel  deed,  there  have  been  very  few  when  the   to- 

and   Hart   Convertible    Cars   with   Lidger-  tal     nurriber    of     concrete    marine     structures, 

wood   Unloader    56  sewers,  conduits,  etc.,  is  considered.     Concrete 

Some  Records   of  Drag  Line   Bucket   Exca-  jj  a  generally  durable  material  for  engineering 

vator  Work  on  Canal,  with  Costs 57  structures.     The  facts  do  not  permit  any  other 

A    3,000,000    Cu.    Yd.    Channel    Improvement  conclusion      Conversely,  the  usefulness  of  con- 

BaT  FloiMda^""""^  ^""'^  '°   ^'l   "^"^."".^^57  "ete  for  water-carrying  and  submerged  works 

''  makes  it  important  to  recognize  that  occasional 

Methods  of  Making  Deep   Fills  by  Suspend-  want  nf  Hnrahilit-v  ie  shown  to  exist    and    im- 

ing  Track  from  Cableway 5S  want  ol   durability  is  snown  to  ex  st,  ana   im 

perative  to  find  a  means  of  guarding  against 

ROADS  AND  STREETS  SECTION:  such   danger. 

Road  Maintenance  Work  in  1H09  of  the  Mas-  

sachusetts   Highway  Commission 59 

An  Instrument  for  Ascertaining  the  Tenacity  Jhe    LcSSODS     in     Arch     Design     of     the 

and  Ductility  of  Bituminous  Materials. ..  .61  nirj'          lurJIA      ViTt 

Proposed  Standard  Tests  for  Road  Materials  Medina   Model   AfCn    leStS. 

of  the  American   Society   for  Testing  Ma-  ^,^^  ^^-^^^^  ^^^.j^^  p-  ^^j^.,  .^^^^  ^^^^^  „,,,i^,, 

*'^'''^^    have  been  conducted  in  working  out  the  Me- 

WATEH  WORKS  AND  SEWER  SECTION:  dina  arch   aqueduct  on  the   New   York   State 

Methods  of  Constructing  Steam  Crossings  for  Barge   Canal,   present  some  conclusions  which 

a  Large  Trunk  Sewer 64  are  of   decided  interest.     Altogether  11  model 

Method    and    Cost    of    Constucting    Vitrified  arches    were    tested    in    two    sets    of    6   arches 

Pipe  Sewers  with  Sulphur  Joints 65  each.     These   model  arches   were  exact   coun- 

GENERAL  SECTION-  terparts,   but    1-36   the   size,    of   the   propos.ed 

„,      ,   ^       „         ,.  '     „                  .,.,,..  aqueduct  arch.     In  connection  with  each  set  of 

Work         ^^^'"'""^    Progress    of    Drafting^_  ^^^^^^    ^    ^^^   ^^   ^^^^   ^^^   prj^^   com-pression 

Some   Comments'on'Vhe' Value  'of 'Roofing  tests  were  made.    These  prism  tests  were  not- 

Guarantees 67  able  in  the   fact  that  many  were  loaded   uni- 

PERSONALS  6S  formly  and  concentrically,  others  were  cccen- 

CATALOGS  WORTH  HAVING 6s  trically   loaded,   others  with   concentric  knife- 

edge   loads  and  still  others   were  grooved  to 

superinduce  certain  kinds  of  failure.     The  re- 

Disintegration  of  Concrete  by  Salt  Laden  suits  of  the  first  set  of  tests  were  published 

.„;.  in  our  issue  of   March   16,  1910,   and  the   re- 

"^^^•"S-  suits  of  the  second  set  of  tests  are  given  in 

Two  papers  bearing  upon  the  disintegration  this   issue.     The  absolute  values  obtained   are 

of   concrete   by   salt   bearing    waters   are   pub-  given   fully  in  these  two  articles  and  may  be 

lished  elsewhere   in  this   issue.     One  of  these  studied  by  those  interested,  but  the  significant 
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features  of  the  tests  lie  rather  in  the  general 
conclusions  indicated. 

From  the  first  set  of  arch  tests  it  was  in- 
dicated that  with  reasonable  values  of  com- 
pressive working  stress  there  need  be  no  fear 
of  failure  due  to  so  called  shearing  stresses  at 
the  springings.  In  the  prism  tests  it  was  indi- 
cated that,  if  a  straight  line  distribution  of 
stress  be  assumed,  the  working  unit  stress 
in  the  extreme  fiber,  when  the  line  of  stress 
passes  at  the  edge  of  the  middle  third,  may  be 
considered  as  at  least  30  per  cent  higher  than 
the  allowable  working  stress  when  the  line 
of  pressure  lies  in  the  neutral  axis.  It  will 
be  noted  that  the  second  set  of  prism  tests 
confirmed  the  conclusion  just  stated.  To  sum- 
marize the  evidence,  the  results  obtained  from 
the  first  set  of  prisms  showed  an  approximate 
ultimate  strength  at  the  extreme  fiber  34  per 
cent  greater  when  the  load  was  applied  at  the 
edge  of  the  middle  third  than  when  it  was 
applied  uniformly  over  the  prism  end.  In 
the  second  set  of  prism  tests  the  corresponding 
strength  was  31  per  cent  greater.  It  is  to  be 
borne  in  mind  that  these  outer  fiber  values  are 
based  on  the  straight  line  assumption  which 
gives  with  load  applied  eccentrically  as  de- 
scribed a  maximum  fiber  stress  of  twice  the 
average. 

Turning  to  the  arch  tests  the  striking  fact 
is  observed  that  every  arch  tested  failed  at  or 
near  the  springing  by  crushing.  This  fact  is 
remarkable  because  in  some  of  the  arches  at 
least  the  load  was  so  applied  that  the  theoret- 
ical maximum  stress  was  at  the  crown.  For 
example  arches  Nos.  8  and  12  "show  at  the 
point  where  the  line  of  pressure  passed  through 
the  middle  third  at  the  crown,  an  apparent 
stress  of  more  than  125  per  cent  greater 
than  at  the  point  of  failure  at  the  springing 
at  which  point  the  stress  was  uniformly  ap- 
plied." It  will  be  noted  that  the  second  set 
of  arch  tests  confirms  the  first  set  in  respect 
to  the  small  danger  of  failure  by  shear  at 
the  springings.  The  full  conclusions  of  the 
engineers,  based  on  both  sets  of  arch  tests, 
are   as  follows : 

(1)  That  material  in  an  arch  when  the 
line  of  pressure  follows  the  axis,  will  take 
at  least  as  high  a  stress  as  the  same  ma- 
terial   in    cube    form    uniformly    stressed. 

(2)  That  the  allowable  working-stress  in 
bending  in  an  arch  may  safely  be  much  great- 
er than  the  allowable  unit-stress  for  columns. 

(3)  That  an  arch  of  theoretically  uniform 
strength  throughout  will  fail  at  the  springing, 
and  that  the  working-stress  for  the  springing 
should  be  smaller  than  that  for  the  crown, 
perhaps  at  least  25  per  cent  smaller. 

(4)  That  the  allowable  working-stress  on 
the  extreme  fiber,  when  the  line  of  pressure 
passes  through  the  edge  of  the  middle  third, 
may  be  30  per  cent  higher  than  the  correspond- 
ing stress  when  the  line  of  pressure  coincides 
with   the  axis. 


A  Correction. 

Changes  found  necessary  in  the  original 
manuscript  has  led  us  to  reprint  in  this  issue 
in  corrected  form  the  article  published  last 
week  on  methods  and  costs  of  raising  grade 
and  filling  in  trestles.  In  our  issue  of  July 
27  we  shall  publish  an  extended  article  by 
Mr.  Wallace  on  methods  and  costs  of  surfac- 
ing track  and  smoothing  and  dressing  track 
in   various   kinds   of   ballast. 


Concreting  at  Gatun. — The  total  output 
of  concrete,  the  daily  average,  and  the  num- 
ber of  days  worked,  by  months,  from  August, 
1909,  to  Jime,  1910,  inclusive,  is  as  follows: 

Dally        Days 
1909  Qunatitv.  Av.    Worked. 

August     I.29S  185%  7 

September     ll.O.H  4,59  26 

October     29.37S  948  '31 

November   30.:iS4  1.-66  24 

December     4:).47S  1.672  26 

January     -^3.034  2,121  2d 

February     .->7.6ii5  2.400  24 

March     59.s:!l  2.216  t27 

April     •;S,0:!6  2,424  26 

May  . . , 74.162%  2.966%  25 

Jurie    S9.23914  3.432  26 

Totals     513,380  1.923  267 

•Fiv.-  Sun. lays  worked.     tOne  Sunday  worked. 

of    Republication    Reserved. 
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CONCRETE    AND     REINFORCED    CONCRETE     SECTION 


Tests  on  Reinforced   Concrete  Columns 

Subjected  to  Repeated  and 

Eccentric  Loads.* 

.A.mong  some  of  the  interesting  tests  carried 
University  of  Wisconsin  during  the  past  year 
are  those  made  on  some  very  strong  spirally 


T.\BLE    III, 

— U-^T.\  ox  Strength 
(Loads  are 

OF  Columns  Subjected  to  Repeated 
arranged  in  order  of  application.) 

OR  Time  Loadings. 

Cpl. 
No. 

No.  of 

Repetitions 

of  Stress 

P/A 

P/A  held 
minutes. 

P/A 
lbs./in.= 

Stresses  at  First  Applica- 
tion of  Stress  P/A 
lbs./in,°- 

Maximum 

^£o^ii' 

lbs. 

Ultimate 
Strength 
lbs./in.= 

Compressive 

Strength  of 

Cylinders 

Ibs./in." 

in                        in 
Vertical  Steel'      Concrete 

1 

0 

3 

4 

1             5             i             6 

7 

8 

9 

XI 
X2 

Yl 

Y2 

AAl 
.\A2 
ABl 

AB2 

ACl 
AC2 

3 
4 

4 

4 

5 

4 

0 

4 

'30 
210 
240 

90 

5 
15 
25 

4 
20 
16 
26 
20 

2135 
3030 
3920 

4510 
4510 
4510 
4510 

L'260 
,1300 
.1300 
4340 
7300 

6230 
7486 

7300 
7300 
7480 
7480 
7300 
7300 
7480 
7140 
7140 

,..,                   2135 

3030 

r 

3920 

4510 

523000 

6330 

4650 

•      4510 

4510 

4510 

10800                 1750 
18000                 2420 

500000 

'         5900 

4665 

25100                 3090 

• 

35900                 4390 

1        * 

617500 

... 
7300 

4220 

3 

!       617500 

* 617500 

* 

7480 

1 
c 

s 

m 

0 
z 

1 

4120 
6135 
7440 
6340 

1 

* 

" 

6435 

1 

6075 
5835 

'[1 

*Beyc 

nd  yield  po 

nt: — A  few  small  cracks  along  the  spacing  bai-s  were  visible  on 

Cols,  AA1-AC2 

1 

Lo^sror  hstvn  Head  of  Machine 
fronf  [iT'ijti/y 


Lower  or  Bskm  Head  of  Machine 


Fig.    1 — Apparatus    for    Applying    Eccentric 
Load  to  Reinforce  Concrete  Columns. 

reinforced  concrete  columns.  This  paper  re- 
ports some  of  the  results  obtained  from  tests 
of   twelve   of   these   columns.     A   more   com- 


•A  paper  by  Morton  O.  Withey.  University  of 
Wisconsin,  Madison,  Wis.,  read  before  the 
American  Society  for  Testing  Materials,  Annual 
Convention,   1910. 


plete  report  of  all  unpublished  results  of 
reinforced  concrete  column  tests  is  now  being 
prepared  for  publication.  For  assistance  ren- 
dered in  making  these  tests  and  in  preparing 
the  results  due  acknowledgment  is  hereby 
made  to  Mr.  J,  B.  Kommers  of  the  Mechan- 
ics' Department  and  to  Messrs,  O.  W.  Storey, 
F.  E,  Bates.  O.  Lupinski  and  H.  E.  Pulver, 
students  in  engineering.  The  Universal  Port- 
land Cement  Company  donated  the  cement 
used  in  making  the  specimens. 

The  materials  used  in  fabricating  the  test 
pieces  will  now  be  considered.  A  local 
crushed  limestone  screened  to  pass  a  l%:-in. 
mesh  and  having  dust  removed  was  used  in 
making  concrete.  It  weighed  80  lbs.  per  cu.  ft. 
and    contained    .52    per    cent    voids.      A    well 


graded  clean  sand  weighing  107  lbs.  per  cu.  ft. 
and  containing  36  per  cent  voids  was  furnished 
from  a  pit  near  Janesville,  Wis.  Tests  on  the 
cement,  made  in  accordance  with  the  standard 
specifications  of  this  society,  showed  it  to  be 
satisfactory.  Table  I  contains  data  derived 
from  tension  tests  of  the  steel  employed. 

Concrete  or  mortar  was  proportioned  by 
volume,  measured  loose  cement  being  assumed 
to  weigh  100  lbs.  per  ou.  ft.  Volumes  were 
measured  by  weighing.  After  the  materials 
had  been  mixed  dry  tor  about  one-half  minute 

mm 


Table  I. — Tension  Tests  of 

Steel  Used  in  Columns 

Number 

of 

Tests. 

Approx. 
Size  of 
.Bar 
in  ins. 

Area  in 

sq.  ins. 

Stress  at  Yield  Point 
Ibs./in.' 

Ultimate  Strength 
lbs./in.= 

Maximum.   |     Minimum. 

Average. 

Maximum 

j    Minimum. 

Average. 

31 
2 

16 

8 

•12 

S." 

0.586 
.614 
.1964 
.3755 

39400                34700 
41500       '         41200 
40600                37000 
38600               35100 
83000               72000 

37400 
41350 
39670 
37200 
78400 

66700 
61000 
60300 
58200 
122000 

61100 
58500 
55000 
55000 
110000 

64330 
59750 
57800 
56300 
115400 

*Te 

5ts  on  No. 

high  carbon  steel  wire  from  spirals. 

(All  colunms  81  ft.  long  and  lOi 

Table  II. — Properties  of  Columns  Tested. 

-101  in.  in  diameter.     1%  spiral  reinforcement  of  No.  7  high  carbon  steel  wire 
1-in.  pitch.) 

Col.  No. 

Longitudinal 
Reinforcement. 

Long.  Reinf. 

Total  Area 

Inside  of 

Spiral  A, 

sq.  in. 

Mix. 

Age  at  Test, 
mos. 

Kind  of  Loading. 

XI 
X2 

VI 

V2 
AAl 

AA2 

ABl 

AB2 

ACl 

AC2 

ADl 
AD2 
1 

None ' 

0 

0 

5.7 

5.8 
1.9 

1,9 

3.6 

3.5 

5.8 

5.6 

5.7 
5.6 

82.6 
84.6 
84.6 
82.6 
84.6 

84.0 

82. 1; 

84.6 

82.6 

86.6 

84,  U 
S6,« 

l:l}:3i 

1:1} 

2 
2 

2 
2 

5 
2 
5 

5 
2 
5 

5 
2 

0 

5 

. 

8-J-in.  round  rods. . . . 
8-t-in.  round  rods. . . . 

8— H-in.  round  rods . . . 

8-J-in.  round  rods. . . . 

8-}in.  round^rods  .... 

repeated  and  constant 

repeated. 

constant  and  repeated 

central. 

eccentric. 

central. 

eccentric. 

central  repeated. 

eccentric. 

central  repeated. 

eccentric. 

central. 

eccentric. 

central  repeated. 

eccentric. 

eccentric. 

eccentric. 

3      '?      s 


6 


0        / 

£/?f.-a/y/f 

Fig,    2 — Set — Repetition   and    Deformation — 

Repetition   Curves  for  Columns 

XI  and  X2. 

in  a  No.  0  Smith  batch  mixer  about  10  per 
cent  of  water,  based  upon  the  total  weight 
of  dry  materials,  was  added  through  pipes 
leading  to  the  mouth  and  hopper  of  the  mixer. 
Three  minutes  of  mixing  was  sufficient  to 
furnish  a  homogeneous  wet  concrete  which 
would   flow   around   the   reinforcement. 


July  20,   1910. 
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The  general  characteristics  of  the  columns 
made  are  given  in  Table  II.  As  it  was  thought 
desirable  to  study  the  properties  of  the  col- 
umns within  the  spiral  the  galvanized  iron 
molds  were  fitted  very  closely  to  the  spiral 
so  that  there  was  only  a  thin  shell  of  concrete 
encasing  the  metal.  No  account  of  this  shell 
has  been  made  in  any  of  the  computations 
which   follow. 


6  ins.  in  diameter  and  18  ins.  long  was  cast 
in  an  iron  mold  from  every  batch  of  concrete. 
A  day  or  two  after  pouring,  the  columns  and 
cylinders  were  capped  with  a  thin  layer  of 
1:1  mortar.  While  the  mortar  was  still  soft, 
a  cast  iron  bed  plate  was  placed  upon  it  and 
carefully  leveled,  care  being  taken  to  see  that 
the  depth  of  the  mortar  over  the  ends  of  the 
vertical   reinfnrrrmfnt   was  made   as  small  as 


Fig.   3 — Set — Repetition    and 


■jMX  % 


Deformation — Repetition  Curves  for  Column  Y1.  "■.> 


In  making  the  columns  the  longitudinal 
rods  were  spaced  at  equal  distances  apart 
and  wired  to  the  inner  circumference  of  the 
spiral  to  prevent  displacement  in  pouring. 
The  forms  with  reinforcement  inside  were 
then  set  upon  planed  cast  iron  bed  plates 
which  were  carefully  leveled  before  the  col- 
umns were  poured.     One  compression  cylinder 


possible.  After  6  days  the  forms  were  re- 
moved from  the  specimens,  which  were  then 
wet  twice  a  day  for  one  week  and  then 
sprinkled  once  a  week  until  tested. 

The  columns  were  tested  in  the  600,000  lb. 
hydraulic  testing  machine  in  the  laboratory. 
The  lower  head  of  this  machine  is  rigidly 
fixed  to   the   piston   rod   of  a   hydraulic  jack. 


Table  IV. — Data  on  Strength  of  Columns  Subjected  to  Eccentric  Loadings. 
(Loads  are  arranged  in  order  of  application.) 

^ColNo'           % 

1  Long.  Reinf. 

j 

Maximum 

Applied  Load. 

lbs. 

Maximum 

Value  of  P/A 

lbs./in.2 

Load  at 

Yield  Point. 

lbs. 

P/A  at        Compressive  '  Eccentricity  , 
Yield  Point.     Strength  of  ,    of  Load  in 
lbs./in.2      '    Cy'>"ders,              j^j 
lbs./in.2 

1     ;      2      1       3             4 

6                           6             '             7            i             8 

AAl        '           1.9 
AA2                  1.9 
ABl                   3.6 
AB2                    3,5 
ACl                     5  8 

AC2         ;            5.6 
ADl                    5.7 

617500                  7300 
540000                  6390* 
'617500                  7300 
601000                  7110* 
617500                  7480 
540000                  6545* 
617500                  7300 
594000                   7020* 
617500                   7480 
627000                  7600 
590000                  7150* 

464000 
333000 
614000 
384000 
614000 
336000 
514000 
392000 
542000 
421000 

5390 
3940 
6080 
4640 
6230 
4060 
6080 
4640 
6590 
5100 

6135 
7440 
6340 

6075 

0      • 

10 

0 
1    0 

0 
l-.O 

0 
1    0 

0 

0  5 
10 

0 

1  .0 

0 

0  5 

1  .0 
1.5 

2  0 
0 

0  .-I 

1  0 
1  .5 
2.0 
1.5 

617500                   7140 
595000                  6890* 
157000         1         1850 

si  5666 

351000 

5940 
4060 

filjTO 

420000 
275000 

481000 

:; 

4966* 
3180 

AD2 

5.6 

244000 

2890 

5560* 



246000 
27.5000 

2840 
3180 



•Failed. 

Table  V.— 

-Stresses  at  Yield  Point  and  Elastic  Properties  op  Columns  AAl  to  AD2. 

Col.  No.    ' 

\ 

Long. 
Reinf. 

At  P/A=2000  lbs./in.= 
Values  of 

Compressive 
Strength 

of 

Cylinders, 

lbs./in.2 

i 
Stresses  at  Yield  Point, 
.lbs./in.2 

Eccen- 
tricity 
of  Load, 
ins. 

B                         Bs     ! 
lbs./in.=             »=1^     j         «  ■ 

Long.  Steel.     Concrete. 

1 

2 

3                       4-5 

6 

7                     8 

9 

AAl 
AA2 
ABl 
AB2 
ACl 

AC2 
ADl 
AD  2 

1.9 
1.9 
3,6 
3.5 
5.8 

5,6 
5.7 
5-6 

5800000 
5800000 
6200000 
5800000 
6100000 

6200000 
5700000 
5200000 

5.6              0.20 

5.6  .18 

6.7  .21 
6.1                 .16 
6.4                 .10 

6.4                 .19 
7.1                 .14 
8.0                 .13 

6135 
7440 
6340 
6435 
6075 

5835 
6795 
6670 

32000 
42000 

4890 

0 
1.0 

0 
1.0      ' 

0 
1.0 

0 
1.0 

0 
0.5 
1.0 

0 
1.0 

0 
2.0 

0 
2.0 
1.5 

37500 
42000 
35400 
37500 
35100 
40200 
36000 
35600 

5480 

5150 
5030 

4760 

40200 
32200 
34200 

4400 

33300 

34800 
34800 

*  Values 

in  Division  7  are  computed  from  deformation  on 

most  stressed 

iber  of  steel - 

wliile  the  upper  head  is  free  to  adjust  itself 
to  a  specimen  through  a  ball  and  socket  joint. 
The  columns  were  bedded  at  each  end  on 
cast  iron  plates  covered  with  a  thickness  of 
blotting  paper. 

In  making  the  eccentric  loading  tests  the 
upper  adjustable  head  was  replaced  by  blocks 
A,  li  and  C.  shown  in  Fig.  1.  These  blocks 
were    held    in    place,    while    the    column    was 
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Fig.  ^ — Deformation  Curves  for  Columns  X2 
and   Y2. 


being  adjusted  in  position,  by  a  cradle  not 
shown  in  the  figure.  Before  putting  the  col- 
umn in  the  machine  the  vertical  line  on  block 
D  was  placed  in  a  plane  half  way  between 
the  uprights  and  top  surfaces  of  blocks  E 
and  F  were  held  approximately  horizontal  by 
means  of  the  jacks  /.     The  column  was  then 


Cenfw/  ioatti/if  /aufaf  faenfr/cal/^  ///x/r. 

OigOm^  Oefiimofm/i  per  l/mt  liv?gf/i  ' 

P 

Fig.  5 Deformation  Curves  for  Columns 

A 
AA2  Centrally  and    Eccentrically   Loaded. 

swung  in  place  and  plumbed  by  the  jacks. 
Plate  F  supporting  the  column  was  then 
moved  by  means  of  the  screws  S  until  meas- 
urements between  the  sides  of  the  machine 
and  the  column  indicated  that  the  desired 
amount   of  eccentricity  of  the  load  had  been 
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made.  After  adjusting  the  eccentricity  the 
piston  head  of  the  machine  was  raised  until 
the  column  just  supported  the  top  blocks  A, 
B  and  C.  These  blocks  were  then  adjusted 
so  that  the  line  on  A  was  coplanar  with  the' 
line  on  D;  a  small  load  was  applied  and  the 
jacks  removed.  In  this  manner  the  load  was 
always    applied    axially    with    respect    to    the 

"     *     \     \ 


Fig.  7 — Comparison  of  Theoretical  and  Actual 
Stresses  in  Eccentric  Loading  Tests. 

machine  while  its  eccentricity  with  respect  to 
the  column  could  be  readily  changed  at  the 
will   of   the   operator. 

Stresses  were  applied  at  the  rate  of  approxi- 
mately 500  lbs.  per  sq.  in.  per  minute.  The 
increments  of  load  differed  with  the  kind  of 
column  and  the  method  of  testing.  In  gen- 
eral, when  the  load  was  being  progressively 
increased  the  increments  were  either  15,000 
lbs.  or  30,000  lbs.  Measurements  of  lon- 
gitudinal and  lateral  deformations  were  made 
with  copper  wire  dial  compressometers  and 
collar  device,  respectively.  In  the  time  load- 
ing tests  changes  of  temperature  in  the  room 
probably  affected  the  results  but  from  the 
small    change    in    thermometer    readings    and 


ence  to  the  column  as  this  is  of  vital  impor- 
-  tance  if  an  accurate  computation  of  the 
deformations  at  various  points  in  the  cross- 
section  of  the  column  is  to  be  obtained. 

Table  III  contains  data  on  strength  of  col- 
umns subjected  to  repeated  or  time  loadings. 
The  main  tests  under  these  conditions  were 
made  on  columns  XI.  X2,  Yl  and  K2.  The 
other  columns  were  not  built  to  be  tested  in 
this  way  but  owing  to  their  high  strength  it 
was  found  impossible  to  crush  them  in  the 
ordinary  manner  so  repetition  and  time  load- 
ings were  resorted  to  as  shown.  They  are 
placed  in  this  table  to  show  briefly  how  they 
were  tested  before  being  subjected  to  eccentric 
loadings.  Stresses  in  steel  were  obtained  by 
multiplying  the  deformations  per  unit  of  length 
by  30,000,000  lbs.  per  sq.  in.,  the  assumed 
modulus  for  the  steel. 

Figure  2  shows  several  sets  of  curves  drawn 
with  number  of  repetitions  and  deformations 
or  sets  as  variables  for  columns  XI  and  A'2. 

P 

The  value  of  —  which  was  repeated  is  in- 
A 
dicated  in  each  portion  of  the  figures.  In  Fig. 
3  similar  sets  of  curves  have  been  drawn  for 
Colunm  Yj  Figure  4  contains  deformation 
time  curves  for  columns  X2  and  K2  for  values 

P 
of  —  4,510  lbs.  and  6,230  lbs.   per  sq.  in.,  re- 

A 
spectively.  The  breaks  in  the  continuity  of 
the  curve  for  X2  are  due  to  the  fact  that  the 
loading  was  stopped  twice  as  indicated  in 
division  3  of  Table  III.  .\fter  the  first 
application  for  30  minutes  the  load  was  re- 
leased and  reapplied  two  days  later  for  a 
period  of  3%  hours.  It  was  then  released  for 
1%  hours  and  applied  again  for  4  hours. 
Subsequently  the  column  was  continuously 
loaded  until  it  failed  at  the  load  indicated  in 
division    7   of   the   table. 

As  it  was  found  impossible  to  break  col- 
umns AAl  to  AD2  by  a  central  loading  the 
rig  shown  by  Fig.  1  was  employed  to  test 
them  under  loadings  eccentrically  applied. 
Data  on  the  strength  of  the  columns  thus 
tested  are  given  in  Table  IV.  In  selecting  the 
values  given  for  the  yield  point  the  determin- 
ing factors  were  the  stresses  at  which  the 
stress  deformation  curves  showed  a  percepti- 
ble change  of  curvature,  the  yield  point  of  the 
longitudinal  steel,  and  the  appearance  of 
cracks  along  the  spacing  straps  on  the  spiral. 

P 
Under  eccentric  loadings  the  values  of  —  at 

A 
yield    point    were    determined    from    evidence 


k-ss  well  defined  as  the  stiffness  and  strength 
of  the  concrete  employed  increases.  This  is 
due  both  to  the  decrease  in  the  rate  of  curva- 
ture of  the  stress  deformation  curve  of  the 
concrete  and  the  decrease  in  the  value  of  n. 
It  is  evident  from  Table  V  that  the  compres- 
sive strength  of  this  rich  concrete  was  not. 
developed  at  the  same  time  as  the  yield  point 


s       /o        /s       ^e 

Fig.    8 — Average    Unit    Stress     Eccentricity 
Curves. 

of  the  longitudinal  mild  steel.  Consequently 
the  yield  point  of  such  columns  as  these  is 
chiefly  dependent  upon  the  latter  when  mild 
steel  is  used. 

From  division  3  of  Table  V  a  comparison 
or  estimation  of  the  stiffness  of  columns  AAl 
to  AD2  may  be  made.  The  values  of  n 
tabulated  in  division  4  of  this  table  show 
that  a  large  amount  of  longitudinal  steel  is 
not  advantageous  theoretically,  at  least,  in 
columns  made  of  such  rich  concrete  or  mortar. 
Poissons  ratio  or  the  factor  of  lateral  ex- 
pansion i>;  is  considerably  higher  for  this 
grade  of  mortar  than  for  the  1 :2 :4  concrete 
tested  at  this  institution  last  year.     However, 
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Fig.  6 Deformation   Curve  for  Column   AD2    Eccentrically   Loaded. 

A 


the  fact  that  the  wire  was  insulated  it  does 
not  seem  necessary  to  make  any  correction  in 
the  dial  readings.  When  eccentric  loading 
tests  were  being  made  especial  care  was  taken 
to  note  the  positions  of  all  wires  with  refer- 


furnished  by  fibres  of  concrete  and  lon- 
gitudinal steel  nearest  the  application  point 
of  the  load. 

The  yield   point  of  spirally  reinforced  con- 
crete   columns    becomes    more    indistinct    and 


the  proportionate  amount  of  additional 
strength  furnished  by  the  spiral  in  these 
strong  mortar  columns  is  not  materially  in- 
creased because  a  decrease  in  the  value  of  « 
counteracts  the  effect  of  the  increase  in  M. 
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Figure  5  shows  the  curves  between  —  and 

A 
unit  deformations  for  both  central  and  eccen- 
tric  loadings   for  column  AA2.     The   crosses 
on  the  curves  correspond  with  the  stresses  at 
the    yield   point.      This   cohunn   contained   the 

P 
strongest    mortar    of    anv    tested    and    its    — 

A 
deformation  curves  show  how  remarkably  stiff 
these  columns  were.  Passing  from  left  to 
right,  the  five  sets  of  curves  drawn  for  eccen- 

P 
trie    loadings    represent    the    —    deformation 

A 
curves  for  the  fibre  of  concrete  farthest 
from  the  load,  the  center  fibre  of  steel  rod 
farthest  from  the  load,  the  fibres  at  the  axis 
of  the  column,  the  center  fibre  of  steel  rod 
nearest  load,  and  the  outer  fibre  of  concrete 
nearest  load. 

P 
Figure  6  contains  the  —  deformation  curves 
A 
for  column  AD2,  in  testing  which  four  differ- 
ent eccentricities  were  tried.  Similar  curves 
were  obtained  from  tests  made  on  column 
ADl. 

These  eccentric  loading  tests  aft'ord  an  op- 
portunity to  compare  theoretical  stresses  ob- 
tained   by    a     modification    of    the     formula 

P      Mc 
5  =  — +■ —  with  the  stresses  calculated  from 

A        I 
deformations.     In    using   the    above    formula 
proper  allowance  must  be  made  for  the  steel 
in  computing  A  and  /.    As  used  it  becomes 
P                                 Pec 
f  = ± 


A  (i-p  (i-n)  ) 


p  A  (n-i)  - 


+  Ar 


In  this  formula  /  =  stress  in  concrete  as  /'  c, 
fc"  corresponding  to  the  distance'  c  and  the 
sign  used  between  the  members  of-  the  equa- 
tion P  =  load,  .tJ=  total  area  inside  of  spiral, 
p  =  longitudinal  steel  ratio,  n  =  ratio  of  mod- 
ulus of  elasticity  of  steel  to  that  of  concrete, 
e  =  eccentricity  of  load  P,  rs  =  radius  of  cen- 
ters of  longitudinal  steel  bars.  ;•  =  radius  of 
spiral.  Stresses  in  the  steel  were  computed  by 
using  the  proper  value  of  c  and  nmltiplying 
/  by  n.  The  formula  assumes  that  the  lon- 
gitudinal steel  is  in  the  form  of  a  thin  pipe  and 
makes  no  allowance  for  bending.  However, 
the  errors  thus  introduced  are  small  for 
these  columns. 

Figure  7  shows  the  theoretical  curves  and 
the  plotted  points  calculated  from  deforma- 
tions for  columns  ADl  and  AD2  when  the 
eccentricities  were  2  ins.  and  1%  ins.,  re-  • 
spectively.  The  single  primed  letters  refer  to 
stresses  on  the  outer  fibres  of  concrete  or 
center  fibre  of  steel  rod  nearest  the  load  and 
the  double  primed  letters  to  stresses  on  the 
corresponding  fibres  farthest  from  the  load. 
In  computing  the  values  obtained  from  de- 
formations the  same  n  was  used  as  in  obtain- 
ing the  theoretical  line.  This  value  of  n  in 
all  cases  was  computed  from  the  stress  de- 
formation curve  from  a  central  loading  of  the 
column   considered. 

The  above   formula  mav  be  written : 

P 
f.  =  —  (K  +_em) 

A 
in  which  K  and  ii  are  constants.  Using  the  + 
sign,  and  average  values  for  A."  and  m  it  be- 
comes   for  these   columns 

P  P  fc 

/c  ^  —  (.74  +  .49?)   or  —  = w-hich 

A  A         .74  4-  A9e 

P 
is  the  equation  of  a  hyperbola  when  — ■  and  e 

A 
are  variables. 

P 
In  Fig.  8  the  quantities  —  have  been  calcu- 
A 
lated  with  constant  values  of  fc  on  the  most 
stressed  concrete  fibre  and  for  different  eccen- 
tricities. The  two  lower  curves  represent 
theoretical  curves  derived  from  the  last  equa- 
tion while  the  points  represent  values  derived 
from     deformations.      The    curves     refer     to 


values  obtained  from  columns  AC  and  AU. 
The  lower  curve  is  for  columns  ADl  and  AD2 
only.      The    upper    curve    has    been     drawn 

P 
through  the  plotted  values  of  —  at  the  ulti- 

A 
mate  load  and,  as  will  be  noted,  is  quite  similar 
to  the  theoretical  curves  drawn. 

Some  of  the  conclusions  which  appear  to 
follow  from  these  tests  are  noted  in  the  suc- 
ceeding paragraphs. 

(1.)  The  remarkably  great  strength  and 
stiffness  of  many  of  the  columns  forcibly  em- 
phasizes the  advantages  of  rich  mixtures.  In 
such  columns  centrally  loaded,  large  per- 
centages of  either  longitudinal  or  spiral  rein- 
forcement do  not  seem  necessary  on  account 
of  the  small  value  of  n  and  the  high  cost  of 
steel  compared  with  the  cost  of  cement. 
Longitudinal  steel  in  larger  amounts  is  of 
more  advantage,  however,  in  eccentrically 
loaded  columns  especially  in  cases  where  ten- 
sion may  exist  on  one  side  of  the  column. 

(2.)  The  amount  of  data  presented  on  re- 
peated or  time  loadings  is  far  too  little  to 
warrant  drawing  definite  conclusions  as  to 
the  limiting  stress  for  repeated  loadings  which 
will  hold  true  for  all  kinds  of  columns  and 
for  an  infinite  number  of  repetitions  or  for 
a  prolonged  loading.  However,  it  does  ap- 
pear from  the  tables  and  figures  that  there 
was  practically  no  increase  in  set  or  deforma- 
tion after  a  few  repetitions  of  loads  equal  to 
40  to  50  per  cent  of  tlie  yield  points  of  the 
columns  tested. 

(3.)  The  results  also  plainly  indicate  that 
there  is.  considerable  additional  strength  and 
toughness  afforded  by  the  spiral  after  the 
yield  point  of  the  longitudinal  steel  has  been 
passed.  That  all  of  this  additional  strength 
may  not  be  permanent  is  also  suggested  by  the 
slope  of  the  deformation  time  curves  for 
columns   X2   and    73. 

(4.)  The  close  agreement  between  theoret- 
ical values  and  values  derived  from  test  data 

P     Mc 
shows    that    the    formula    5'  =  — jF — ,    com- 

A        I 
monly   used   in   designing  short   homogeneous 
columns   eccentrically   loaded   may   be   applied 
to  reinforced  concrete  columns  providing  suit- 
able allowance  be  made  for  the  steel. 


Investigations    on  Waterproofing   Con- 
crete By  the  American  Society  For 
Testing  Materials. 

The  Committee  on  Waterproofing,  of  the 
American  Society  for  Testing  Materials,  has 
continued  through  Sub-committees  A  and  B 
its  investigations  reported  upon  a  year  ago 
(  Engineering-Contr-^cting.  Aug.  11,  1909)  on 
waterproofing  concrete,  and  at  the  convention 
of  the  Society,  held  in  June.  1910,  reported  as 
follows : 

Referring  to  our  report  to  the  Society's  1909 
Convention,  the  past  year's  work  of  Sub-com- 
mittee .-X,  in  charge  of  the  investi.gation  of 
waterproofing  methods  through  the  incorpora- 
tion of  foreign  substances  in  mortars  and 
concretes,  has  principally  consisted  in  the 
careful  study  of  previously  obtained  test  re- 
sults, on  which  were  based  the  broad  con- 
clusions previously  intimated,  and  these  have 
been  reinforced  by  test  results  at  longer  peri- 
ods than  were  originally  available,  and  further 
strengthened  by  the  repetition  of  certain  in- 
vestigations to  check  original  findings.  While 
a  large  number  of  tests  on  a  great  many  wa- 
terproofing compounds,  between  40  and  50  in 
number,  have  been  separately  made  by  several 
of  the  Committee,  this  number  does  not  in- 
clude all  the  materials  exploited  from  time  to 
time,  for  they  are  of  mushroom  growth.  The 
complete  tabulation  of  tests  on  those  exam- 
ined is  not  herein  presented,  nor  considered 
necessarv.  since  it  is  very  doubtful  whether 
the  general  personnel  of  the  Society  would 
be  interested  otherwise  than  in  the  deductions 
that  the  Committee  now  presents  in  line  with 
all  previous  reports. 

While  it  is  admitted  that  laboratory  meth- 
ods for  the  study  of  this  class  of  materials 
are  necessarily  somewhat  different  from  their 
practical  application  on  a  large  scale,  and  that 


the  manufacturers  might  question  positive  con- 
clusions from  the  former,  as  not  governing 
in  every  case  in  field  operations,  due  to  the 
fact  that  the  results  of  different  laboratory 
examinations  are  not  absolutely  concordant, 
several  facts  are,  in  the  Committee's  opinion, 
established   from   such   examinations : 

First — That  the  general  effect  of  these  in- 
corporated compounds  is  to  reduce  the  tensile 
strength  of  mortars.  This  does  not  refer  to 
the  admitted  variation  in  strength  of  normal 
mortars  at  different  periods  under  the  stand- 
ard method  of  testing  the  tension,  and  which 
is  not  found  to  be  the  case  as  invariably  under 
compression,  in  such  data  as  arc  available,  but 
the  loss  of  strength  does  refer  to  a  general 
strength  reduction  in  mortars  carrying  these 
incorporated  waterproofing  admixtures  w^hen 
compared  with  standard  untreated  mortars. 

Second— That  resistance  to  water  penetra- 
tion in  mortars  and  concretes,  being  essentially 
dependent  upon  such  materials'  density,  such 
a  condition  can  so  easily  be  assured  through 
proper  proportioning  of  the  normal  ingredi- 
ents, all  other  conditions  of  handling  and 
placing  being  assured,  that  no  addition  of  any 
foreign  substance  is  absolutely  necessary. 

Further,  that  when,  through  lack  of  proper 
volumetric  proportioning  in  the  aggregate,  sand 
in  mortar  or  sand  and  stone  in  concrete, 
some  extraneous  material  is  needed  to  insure 
void  filling,  this  can  be  accomplished  by  the 
use  of  natural  materials,  such  as  colloidal 
clays  or  hydrated  limes,  and  practically  perfect 
results  obtained,  without  resorting  to  the  use 
of  proprietary- materials,  whose  general  effect, 
as  stated  above,  is  to  reduce  strength,  with  no 
marked  improvement,  as  a  rule,  in  water-re- 
sisting characteristics.  Investigations  to  date 
do  not  show  that  the  effect  of  any  of  the 
admixtures  is  other  than  mechanical. 

Committee  D-8,  therefore,  concludes  that  it 
has  accomplished  for  this  class  of  materials, 
incorporated  admixtures,  all  that  is  possible 
under  present  laboratory  exatnination  condi- 
tions. Had  funds  and  time  been  available  to 
inaugurate  extensive  tests  under  field  condi- 
tions, some  apparent  value  shown  in  individual 
cases,  two  or  three  out  of  the  4ii  or  -jn  exam- 
ined in  the  laboratories,  particularly  at  early 
stages,  might  have  been  emphasized  under 
field  conditions,  cither  of  crude  workmanship 
with  good  natural  materials,  or  the  best  work- 
manship with  poor  natural  materials.  But.  as 
it  is  an  admitted  fact,  as  stated  above,  that 
theoretically  waterproof  mortars  and  con- 
cretes can  be  secured  by  proper  proportioning, 
proper  mixing  and  proper  handling  of  their 
ingredients,  and  this  has  been  practically  ac- 
complished repeatedly  under  proper  organiza- 
tion and  supervision  without  the  use  of  any 
admixtures  of  specially  claimed  waterpn-iofing 
materials,  and  in  any  case  can  be  secured,  even 
with  poor  natural  materials,  b.v  the  addition 
of  other  similar  natural  material,  it  appears 
that  the  claim  of  most  of  the  proprietary  mate- 
rials examined  to  procure  waterproofing  char- 
acteristics to  mortars  and  concretes  cannot  be 
substantiated  by  any  laboratory  tests  so  far 
developed 

Sub-Committee  B.  in  charge  of  the  investi- 
gation of  waterproofing  methods  through  the 
use  of  bituminous  materials  applied  directly 
to  the  surface  to  be  treated,  or  through  cloth 
or  similar  mediums,  has.  as  stated  last  year, 
inau.gurated  a  series  of  tests  there  outlined  in 
method.  The  concrete  tanks,  as  described  in 
last  year's  report,  were  protected  by  the  vari- 
ous representatives  of  six  different  proprietary 
materials  or  methods  of  protective  coating, 
and  thereafter  subjected  to  the  influence  of 
four  different  liquids  as  previously  described. 
The  tanks  have  been  regularly  inspected  and 
records  kept.  Several  have  failed,  but  as  final 
examination  has  not  yet  been  made,  no  report 
other  than  this  can  be  presented  at  the  present 
time. 


\t  the  close  of  work  on  June  2".  a  total 
of  500,000  cu.  yds.  of  concrete  had  been 
placed  in  the  Gatun  Locks  of  the  Panama 
Canal.  Concrete  work  was  started  on  the 
locks  on  Aug.  1.  1909.  Altogether  the  con- 
crete work  has  been  in  progress  for  267  davs. 
Altogether  there  will  be  about  2,000,000  cu. 
yds.  of  concrete  in  the  Gatun   Locks. 
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Results  of   Tests  of  Second  Set  of  Six 
Model  Arches  for  the  Medina  Aque- 
duct, New  York  Barge  Canal. 

The  results  of  the  tests  of  the  final  six 
of  the  twelve  model  arches  tested  by  the  en- 
gineers of  the  New  York  Barge  Canal  in  de- 
signing the  285-ft.  arch  aqueduct  at  Medina 
have  been  made  public.  The  results  of  the 
tests  of  the  first  set  of  six  arches  were  pub- 
lished in  Engineering-Contracting  for  March 


16,  1910,  when  the  testing  apparatus,  model 
arches  and  methods  of  conductiiig  the  tests 
were  described.  The  second  series  of  tests 
are  described  in  a  paper  by  Wm.  R.  Davis 
and  Russell  S.'Greenman  before  the  American 
Society  for  Testing  Materials  and  will  appear 
in  the  Barge  Canal  Bulletin. 

General  Description. — The  six  models  tested 
are  shown  by  Fig.  1,  whidi  shows  the  kinds 
of  failure.  Three  kinds  of  materials  were 
used  in  molding  the  arches :  for  two  a  1 :2 
mortar ;  for  two  more,  1 :2 :4  gravel  concrete. 


causing  the  rib  to  shear  along  on©  o€  tbe  crown 
joints  and  producing  a  "fault"  of  about  1/lS-ln.; 
a  crack  was  also  opened  in  the  right  haunch. 
However,  when  tested  it  failed  by  csrushlng  at 
the  springing. 

Arch  No.  8  was  loaded  so  that  the  line  of 
pressure  was  near  the  upper  edge  of  ths  middle 
third  at  the  crown,  and  near  the  axis  throughout 
the  remainder  of  the  rib.  This  arch  was  twice 
very  heavily  loaded.  The  first  time  the  load  ap- 
plied was  so  great  that  the  I-beam  of  the  test- 
ing apparatus  buckled  and  allowed  the  lev6ra,to 


CO        CO        «> 


ui  -bs  J3d 
■sqi  ui  saqno  ut-g  jo 
i{)au3i)S  aAjssajdiuoo 

o     Bottom. 


^■STop. 


0 

'^ 

c- 

en 

in 

IN 

1M 

7 

c^ 

<M 

7 

i 

-O 

.D 

J3 

i 

•3 

1    I 

-a    j3 


XI      CO      us 

I    I  i 


""Bottom. 


".    -I- 


CJ  irt  CO  tr- 

Oi  .-(  CO  09 

-a"  Oi  00  J- 

V  i  I  t 


=     Top.                              i 

i 

1 

I 

I— 

0 
00 
CO 

0 

0 
t— 

0 

0 
00 
00 

0 

in 

U  '^s  J3d=' 

^ 

,-1 

l- 

c- 

00 

am   UI  \\oxv,  uo  pBOT 

'  ' 

' ' 

CM         M 


Ho 

o 

Kd 

1^ 
•J  .2 

2" 

00 

ML. 

c 

01  — 


Mi: 

Si 

< 


O       «0       lO       in       ^.       CO 

•O        O        lO        f-i       "''        1-- 
*SCl|«>      CO      CO      -r      -ti       -f 

«{     HOJ-B     UO     pKOI     IB^OX^ 1 ^ . ^— V . 

CMCOi-"cot~-c^  — iccwcooes   ^ 
i^oomioinccusMOcoon, 

^         00  T-l  C-J        <3         t-         O         CNJ "^ 
q"c1         cT        L-S         CO         r-t"        CM         CO+J 

^^  ^ 

CO  "^  cc -^  O)  ^  t- ■»!■ -^  T^  CD  ■«'    . 
^        CO       CO       to       O       ■«*'       lO 

iv'c'i      m"     Tf"     CO      cm"     cm      cm'   . 

^  ho 

i-XMOI.-SOCOO^OtI'OCOO  V- 
t^COOCO-rf-rfOS?? 

<cO  -         -         -  -         -  -  C 

pKcvl       CO        CO        CO        CI       CM        1-1 -7^ 

ft 

COr-ICM»-(Ot-«i-(»-trH^«.-<   « 

'-'      00      CO      c-J      l^      t-      irsw 

131—1  ......  -J 

CLjCi      c:i      "tr      tj-      cm      cm      cq*', 

C?t-i-lt-Cit-rHt--OOt-i-(C-'0 

-    (o  01  (s  00 1-1  ifl  CO  1/3  .-I  m  to 


t-      00 


CM       CO       c^  C 


« i.'s  w  "o  -w  ir;  ■^  ic  -a-  u-s  t-  lo  < 

[^  CM  o  CM  00  CM  m  D]  m  CM  ir:  t—  i 

_^i.'3      o  rH  eo      -r      cft      oi      o  < 

J  (M         -^        L.'S        .n^        of        C-f        CO  4 


\i      ^      eo      Tj«      CO      CO      e^    , 

oWoo^cooeDCO'a'toci^ 
ooiOcMuaooicinLOcoinD-LO—, 


Wi-i^o      eo 


CO        CO         CO 


.(X 


■^  oj  •:;:  ':;::  ':;:  *.■:;  ".75   '::i  '5 


<y 

.  <u 

•   01 

.  0) 

4) 

fl) 

L^ 

■  t. 

•  t. 

.  ^ 

1.4 

n 

■  3 

.  3 

n 

3 

rt 

•  tfl 

>  a>  a>  r:>  c 


J  o  rt  o  d 
^  o„  o 


CO  CO 
o  cj  o  ra 


:MS;.Sf5.5;'5.5Jrt.5f^ 


>a. 


0JJ3  qJJ=  '^ 
to  t,  m  t.  ^ 

Sgsg  . 

o  ^  o  oj  ^  . 

-  •^- 

,5f  a  .5P  OS  0! 


hOCC 


;:-  ^  ^  c 


I    V.  >  Cl,  i-i 


.CM  O 


^  c  t- 
o  S  o 


■  Cl  C  _:  <^ 

:g-i.§.2" 

rt  «  OS  ,.^ 


0<w  ^ 

"  ■    I    M  - 

14  OJ  " 


£.;;.£.£. 
t  .  >. 

..OS  ..« 

oin  «a: 


spaj/ed  before 
testingj 


Arch  No.  10 


\\ 


^.^i/cda/r 


Arch  No.  1 1 


Arch  No. 8 


ji  unckrj/de 
Arch  No.<1  t-Cruihea  -^"C"  No.lZ 

Fig.  I. — Method  of  Failure  of  Arches. 

Fig.  1 — Diagrams  Showing  Manner  of  Failure  qf  Model  Test  Arches. 


and  for  the  final  two,  1  :2  :4  limestone  concrete. 
Two  conditions  of  loading  were  employed. 
In  one  the  line  of  pressure  was  kept  as  nearly 
as  possible  to  the  axis  throughout  the  arch ; 
in  the  other  the  line  of  pressure  was  thrown 
near  the  upper  middle  third  at  the  crown  but 
kept  near  the  a.xis  throughout  the  haunches. 
The  following  is  a  detailed  description  of  the 
tests: 

Arch  No.  7  was  so  loaded  that  the  line  of 
pressure  through  the  rib  was  near  the  axis. 
While  the  levers  were  being  placed  on  this  arch, 
a  load  was  accidentally  applied  to  one  of  them, 


deflect  so  much  that  their  ratio  became  affected. 
However,  the  loads  were  left  on  for  over  an 
hour  and  during  all  of  this  time  certain  portions 
of  the  arch  were  stressed  more  than  5, GOO  lbs. 
per  sq.  in.  Additional  bracing  was  made  for  the 
apparatus  and  the  arch  was  retested.  In  this 
test,  after  the  stress  had  reached  about  5,800 
lbs.,  the  I-beam  again  gave  way  and  the  arch 
was  twisted  sidewise  and  collapsed.  Up  to  the 
time  the  I-beam  twisted  no  signs  of  failure  were 
apparent  in  the  arch. 

Arch  No.  9  was  loaded  similarly  to  arch  No.  7, 
and  although  the  stress  was  theoretically  slight- 


TABLE  II.— RESULTS   OF  TESTS  OF  PRISMS    AND  CUBES. 
(Prisms,    6x6x36   ins.     Cubes,    6x6x6   ins.     Composition:     1    part    American    Portland    coment,    2 
parts  Troy  sand.    4  parts   %-in.    limestone.     Specimens  about  21  days  old.) 
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ly  greeti^r  near  the  crown,  it  failed  by  crushing 
near  the  springing. 

Arch  No.  10  was  twice  knocked  over  and  brok- 
en Into  pieces  and  then  replaced.  The  contact 
in  a  omck  in  the  right  haunch  was  very  poor, 
so  that  the  arch  began  to  spall  and  crumble  at 
that  point  soon  after  the  first  loads  were  ap- 
plied. This  crumbling  continued  until  the  arch 
finally  gave  way  at  that  point.  This  test  is  of 
little  value,  except  that  it  is  interesting  to  note 
how  great  a  stress  an  arch  will  take  even  after 
being  so  abused. 

Arch  No.  11  failed  by  revolving  backwards, 
showing  that  the  needles  may  have  become  in- 
ollncd    thup  causing  a  sidewise  horizontal  thrust. 


trated  on  a  single  line  by  knife  edge,  (3)  uni- 
formly between  concrete  blocks.  The  sketches 
of  Fig.  2  show  the  methods  of  applying  the 
loads  and  the  manner  of  failure.  Table  II 
gives  the  results  of  the  cube  tests.  The  con- 
clusions from  the  results  of  the  cube  tests  are  : 

(1)  The  highest  resistance  is  obtained  from 
cubes  uniformly  loaded. 

(2)  The  apparent  ultimate  resistance  of  the 
most  heavily  loaded  fiber  is  31  per  cent  greater 
for  prisms  having  an  eccentricity  of  1  In.  (cen- 
ter of  pressure  acting  at  edge  of  middle  third) 
than  for  prisms  centrally  loaded.  (This  con- 
clusion Is  based  on  assumed  straight  line  dis- 
tribution of  stress.) 


luded  to,  by  taking  seriatim  the  various  poiate 
and  enlarging  upon  them,  as  follows: 

(a)  The  tests  have  been  so  carried  out 
that  the  preliminary  and  the  concluding  opera- 
tions only  took  place  in  the  laboratory,  a  fact 
which  enhances  their  practical  value. 

The  tests  in  question  may  be  said  to  be  two- 
fold, in  that  they  apply  to  cubes  of  mortar, 
about  3,500  in  number,  and  to  concrete  blocks, 
which  number  over  100  2-3  cu.  meters  (23.5 
cu.  ft.)  in  volume.  The  blocks  were  made  on 
the  sea-coast  off  which  they  were  to  be  depos- 
ited— i.  e.,  at  Thyboron,  at  the  entrance  of 
the  Limfjord  into  the  North  Sea,  near  the 
town  of  Lemvig.     The  cubes  of  mortar  have 
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Fig.  2 — Diagrams  Showing  Manner  of  Failure  of  Concrete  Prisms  and  Cubes. 


The  eoKorete  of  this  arch  and  of  arch  No.  12  ap- 
parently was  not  very  good.  The  proportion  ol 
cement  was  not  large  enough  to  thoroughly  fill 
the  Toids.  No  cubes  were  made  of  this  material 
so  that  it  was  not  possible  to  make  a  comparison 
of  the  strength  of  this  material  in  cube  form. 

Arch  No.  12  failed  by  crushing  near  the  spring- 
ing.   The  failure  was  comparatively  slow. 

Table  I  gives  the  results  of  the  tests.  The 
computed  stresses  are  based  on  the  assump- 
tion that  the  stresses  over  a  section  are  dis- 
tributed according  to  a  straight  line  law.  It 
is  noted  that  all  the  arches  of  this  set  as  well 
as  the  six  arches  of  the  first  set  failed  near 
the  springing  line,  although  in  most  cases 
higher  stresses  theoretically  existed  at  the 
crown.  In  arches  No.  8  and  No.  12,  the 
loading  was  purposely  made  such  that  the 
theoretical  stress  on  the  extreme  fiber  at  the 
crown  was  much  greater  than  at  any  other 
point,  yet  these  arches  like  the  others  failed 
near  the  springing  lines.  The  conclusions 
drawn  from  the  results  of  the  arch  tests  are 
as  follows : 

(1)  That  material  in  an  arch  when  the  line  of 
pressure  follows  the  axis  will  take  at  least  as 
high  a  stress  as  the  same  material  in  cube 
form  uniformly  stressed. 

(2)  That  the  allowable  unit  working  stress 
In  bending  in  an  arch  may  safely  be  much 
greater  than  the  allowable  unit  stress  for  col- 
umns. 

(3)  That  an  arch  of  theoretically  uniform 
strength  throughout  will  fail  at  the  springing, 
and  that  the  unit  working  stresses  for  the 
springing  should  be  smaller  than  those  for  the 
•crown,    perhaps  at  least  25  per  cent  smaller. 

(4)  That  the  allowable  unit  working  stress  on 
the  extreme  fiber,  when  the  line  of  pressure 
passes  thrhough  the  edge  of  the  middle-third, 
may  be  30  per  cent  higher  than  the  correspond- 
ing stress  when  the  line  of  pressure  coincides 
with  the  axis. 

Cube  Tests. — Cubes  6x6x6  ins.  and  prisms 
6x6x.36  ins.  were  made  from  the 
same  concrete  used  in  the  test  arches 
and  were  tested  by  applying  the  load  (1)  uni- 
formly over  the  whole   surface,    (2)    concen- 


(3)  Failure  of  prisms  by  shear  in  advance  of 
failure  by  direct  compression  is  not  to  be  ex- 
pected. 


Progress  Report  on  the  Long  Time  Tests 
of  Concrete  in  Sea  Water  by  the  Scan- 
dinavian Association  of  Portland  Ce- 
ment Manufacturers.* 

Among  the  documents  dealing  with  the  work 
of  the  Congress,  a  pamphletf  has  been  handed 
in  entitled  "Cement  in  Sea-Water,"  giving  in- 
formation upon  a  series  of  tests  which  we 
commenced  about  ten  years  ago  with  a  view- 
to  ascertain  the  principal  causes  which  occa- 
sionally led  to  the  deterioration  of  concrete 
work  erected  in  the  sea.  The  pamphlet  has 
been  presented  to  you  by  the  Scandinavian 
Association  of  Portland  Cement  Manufactur- 
ers, and  you  will  find  tlierein  tabular  state- 
ments and  diagrams  showing  the  results  so 
far  obtained.  The  limited  time  at  my  disposal 
does  not  allow  me  to  enter  into  many  details, 
and  I  have  given  an  abstract  of  the  main 
points  in  this  paper. 

The  cost  of  the  tests  in  question  are  borne 
by  the  Association,  and  the  tests  are  being 
carried  out  in  connection  with  the  Nor- 
wegian and  Danish  Hydraulic  Works  au- 
thorities and  staff,  whose  assistance  has 
proved  of  great  importance  and  value.  The 
program  was  drawn  up  at  the  time  by  a  com- 
mittee, the  members  of  which  are  Messrs. 
Budi,  Lund  (since  deceased),  Morris-Has- 
linger,  Wallin,  engineers  who  were  joined 
later  by  Mr.  Kjellstrom,  with  myself  as  ■■■hair- 
man,  and  entrusted  with  the  superviaion  of 
the  work  as  mapped  out  in  the  program. 

I  shall  deal  here  with  the  pamphlet  above  al- 


•Report  presented  by  A.  Poulsen.  Chief  Engi- 
neer, Danish  State  Hydraulic  Works,  to  the  In- 
ternational Association  for  Testing  Materials  in 

1909- 

tAbstract  of  the  pamphlet  "Cement  in  Sea- 
Water."  Report  on  the  trials  commenced  in 
189G  on  the  recommendation  of  the  Society  of 
Scgindlnavian  Portland  Cement  Manufacturers 
by  A.  Poulsen,  Copenhagen.  E.  &  F.  N.  Spon. 
London. 


the  usual  surface  of  50  sq.  cm.  (7.75  sq.  ins.) 
to  enable  them  to  be  broken  in  the  machine  in 
the  laboratory ;  they  were  made  in  the  labora- 
tory. The  committee  acknowledge  with  thanks 
the  assistance  they  received  in  this  matter 
from  the  State  Laboratory,  Copenhagen. 

From  the  laboratory,  the  test  specimens 
were  sent,  for  exposure  to  the  action  of  sea- 
water  and  climatic  conditions,  to  the  Vardo 
harbor  at  the  extreme  northeast  point  of  Nor- 
way ;  the  Rsbjerg  harbor  at  the  extreme  south- 
western point  of  Denmark,  and  to  Deger- 
hamn  harbor,  on  Oland  island,  near  the  south- 
eastern point  of  Sweden,  in  the  Baltic  Sea.  .At 
Degerhamn  care  was  taken  that  the  test  speci- 
mens should  not  be  exposed  to  frost,  by 
placing  them  sufficiently  low  under  water 
level ;  the  sea-water  at  that  point  has  but  a 
low  percentage  of  salt  (yi  per  cent). 

At  Vardo  and  Esbjerg  a  series  of  speci- 
mens was  similarily  placed  below  the  lowest 
sea  level.  A  second  series  w-as  placed  at  the 
average  tide  level,  thus  being  exposed  twice 
every  day  to  climatic  effects,  especially  to 
frost  and  the  summer  heat,  which  alternate  with 
the  sea-water  action  :  the  water  at  these  points 
contains  3^  per  cent  of  salt.  The  specimens 
are  thus  caused  to  thaw  twice  a  day  during  the 
winter  months. 

The  tides  at  Vardo  have  a  height  of  4  m. 
(13  ft.)  and  at  Esbjerg  a  height  of  1.5  m. 
(5  ft.).  The  average  temperature  at  both 
harbors,  and  these  may  be  considered  as  ice- 
free,  is  7^°  C.  (45°  F.),  at  Esbjerg  and 
about  0°  C.  (32°  F.)  at  Vardo;  these  are  the 
temperatures  both  of  the  water  and  of  the  at- 
mosphere. 

From  W'hat  we  have  already  said,  it  will  be 
seen  that  specimens  of  mortar  were  deposited 
for  test  in  five  different  spots,  each  series  con- 
taining about  700  cubes. 

Long  before  our  tests  were  commenced  it 
had  been  noticed  that  concrete  work  had  to  a 
large  extent  been  deteriorated  at  Esbjerg  and 
Vardo.  The  sets  of  specimens  placed  at  both 
these  spots  were  exposed  to  actions  so  pro- 
nounced and  so  different  as  regards  their  like- 
ly effect,  that  it  was  hoped  they  would  yield 
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most  precise  results.  With  reference  to  Deger- 
hamn,  where  the  climate  is  equal  to  that  of 
Esbjerg,  a  very  slight  effect  only  was  antici- 
pated, the  specimens  being  at  a  good  depth  in 
sea- water  having  but  a  low  percentage  of 
salt. 

Concrete  tests  of  a  similar  nature  have  also 
been  made  at  a  place  where  the  use  of  con- 
crete had  given  unfavorable  results.  The  con- 
crete blocks  are  there  placed  in  a  groin  which 
forms  part  of  the  dike  on  the  western  coast 
of  Jutland,  pier  59.  The  average  temperature 
of  the  water  and  the  atmosphere  is  exactly  the 
same  as  that  of  Esbjerg,  about  11/2°  C.  (45° 
F.).  The  tides,  however,  are  less  pronounced, 
being  0.5  m.   (19  ins.)  only. 

(b)  The  cases  built  to  take  the  test  speci- 
mens have  given  complete  satisfaction ;  their 
object  was  to  protect  the  specimens  against 
becoming  damaged  by  shock,  while  allowing 
all  physical  actions  to  have  full  play. 

The  results  aimed  at  might  easily  have  been 
compromised  by  the  means  taken  to  carry  out 
the  tests;  fortunately,  the  success  of  the  de- 
vice was  complete.  Each  case  contained  77 
cubes,  and  we  were  able  to  lower  the  speci- 
mens and  to  raise  them  out  of  the  water  at 
the  expiration  of  the  time  appointed — i.  e., 
at  the  expiration  of  3  and  6  months,  1,  2,  4, 
6  and  10  years — without  the  loss  of  a  single 
cube,  although  some  were  cracked  and  others 
had  lost  their  shape  completely. 

(c)  The  marking  of  the  test  specimens  by 
colored  glass  in  the  shape  of  beads,  or  frag- 
ments of  glass,  to  indicate  composition  and 
class  of  cement,  has  been  entirely  successful. 

We  followed  this  method  of  marking  by 
glass  heads  not  only  for  the  blocks,  but  also 
for  the  cubes  of  mortar.  Some  specimens 
could  not  have  been  recognized  had  any  other 
method  of  marking  been  used,  whereas  their 
origin  was  most  accurately  traced  by  means 
of  the  beads. 

For  the  mortar  specimens,  a  class  of  Port- 
land cement  was  selected  from  each  of  the 
three  Scandinavian  countries :  Denmark,  Nor- 
way and  Sweden.  For  comparison,  a  British 
Portland  cement  was  also  taken,  and  also  a 
French  hydraulic  lime.  Test  pieces  were  made, 
using  each  of  these  classes  of  cement  in  the 
following  proportions:  1:3,  1:2  1:1  and  1:0 
(pure  cement)  four  cubes  of  each  propor- 
tions using  "normal  sand"  of  Bornholm.  A 
series  was  also  made  using  sand  from  the 
Thyboron  sand-hill  and  Aalborg  cement. 

We  also  carried  out  a  few  trials  with  ad- 
ditions to  the  Portland  cement  and  with  oth- 
er mortars,  including:  (1)  trass.  (2)  infusorial 
earth,  (.'■!)  a  silicate  with  an  addition  of  "Lom- 
ma,"  (4)  slag  cement,  (5)  s  special  "Dania" 
cement,  (fi)  a  "sand  cement/'  (7)  Kinniple 
concrete,  (8)  hollow  "Monier"  blocks,  (9) 
santorin*  and  cement,  (10)  santorin  and  lime, 
(11)  pozzolana  and  cement,  and  (12)  poz- 
zolana  and  lime. 

Besides  these  blocks  formed  of  different 
kinds  of  cement,  we  made  blocks  2x12  ins.  in 
the  proportions  of  1 :3  and  1 :2,  using  one 
and  the  same  cement  and  sands  of  three  dif- 
ferent degrees  of  fmentss  mixed  together. 

These  blocks  were  ail  manufactured,  using 
fine  sand-hill  sand  and  shingle  of  the  Thy- 
boron seashore,  the  mortars  having  the  pro- 
portions 1:3,  1:2  and  1:1,  also  in  some  cases 
1:2:5,  the  proportion  between  the  shingle  and 
the  mortar  corresponding  for  all  these  mortars 
to  that  of  the  mixture  1  :2  with  4  of  single. 

The  total  number  of  blocks  thus  exceeded 
100. 

(d)  When  the  program  of  the  tests  was 
drafted  the  dates  at  which  the  results  were  to 
be  ascertained  should  have  been  fixed  at  longer 
intervals  during  the  first  years,  so  as  to  be 
able,  later  on,  to  count  upon  a  larger  number 
of  results. 

It  has  been  stated  above,  under  (b),  that 
the  raising  of  the  cases  was  timed  to  take 
place  offer  3  and  (i  months,  1  and  2  years,  etc. 
A  period  of  ten  years  has  elapsed,  and  there 
are  still  at  each  place  two  cases,  which  are 
to  be  raised  after  a  total  period  of  15  and  20 
years.  We  may  state  for  the  guidance  of 
those  engineers  who  may  wish  to  carry  out 
similar  tests  that  in  this  respect  a  better  ar- 
rangement could  have  been  made. 

(e)  The  chemical  actions  of  salt-water  are 


not  alone  able  to  deteriorate  mortar ;  Portland 
cement  appears  to  be  almost  intact. 

Among  the  actions  to  which  the  cubes  of 
mortar  are  exposed,  the  chemical  action  should 
have  been  most  clearly  shown  by  a  compar- 
ison between  the  results  of  the  exposure  below 
the  sea  level  of  Degerhamn  and  those  of  the 
exposure  in  deep  water  at  Esbjerg,  there  being 
between  the  two  places  only  a  difference  in  the 
percentage  of  salt  in  the  water  354  per  cent 
and  %  per  cent. 

Mr.  Czarnomsky  has  stated  that  in  the  Black 
and  Caspian  seas  salt  has  a  marked  effect  on 
concrete.  The  percentage  of  salt  in  both  the 
latter  seas,  and  in  the  temperature  of  the  at- 
mosphere especially,  are  much  higher  than  in 
Scandinavia.  At  those  two  places,  therefore, 
the  salt  has  a  more  marked  effect,  while  on  the 
Scandinavian  coasts  other  actions,  especially 
frost,  prevail. 

(f)  On  the  other  hand,  the  Teil  lime  was 
found  to  be  subject  to  great  chemical  varia- 
tions. The  analysis  at  Vardo  tends  to  show 
that  a  mechanical  action  may  have  hastened 
a  simultaneous  chemical  decomposition. 

As  is  well  known,  the  Le  Teil  lime  has  ac- 
quired a  great  renown  in  the  French  Mediter- 
ranean ports ;  it  is  there  considered  quite  sat- 
isfactory and  is  almost  exclusively  used  for 
constructions  in  the  sea.  The  same  for  Italy 
in  regard  to  pozzolana  and  lime  mortars,  and 
this  notwithstanding  the  high  percentage  of 
salt  in  tlie  Mediterranean  waters,  4  per  cent. 
.Mthough  these  materials  acquire  after  an  ex- 
posure of  about  20  years  to  the  action  of  the 
sea  a  consistency  similar  to  that  of  chalk, 
they  are  used  with  advantage. 

In  our  more  northern  countries,  Teil  lime 
deteriorates  relatively  quick,  and,  besides,  a 
cheiTiical  effect  has  been  noted;  this  is  ex- 
plained by  a  primary  action  of  frost  which  by 
causing  cracks  on  the  surface,  accelerates  and 
increases  the  chemical  action.  Portland  ce- 
ments which  acquire  more  rapidly  a  sufficiently 
high  resistance  to  better  withstand  the  me- 
chanical effect  of  frost,  appear  for  this  rea- 
son to  be,  comparatively  at  all  events,  free 
from  chemical  actions. 

In  some  cases,  a  granite  facing  with  a  grout- 
ing carefully  maintained  might  act  as  a  pro- 
tection. 

The  poorer  kinds  of  mortar  were  not  suffi- 
ciently sheltered.  They  cracked  and  a  white 
mass  issued  from  the  cracks.  In  some  in- 
stances we  found  what  are  styled  "tulipes  de 
beton,"  strange  formations  which,  however, 
do  not  proceed  from  the  test  specimens,  but 
from  a  groin  of  the  dike  to  the  nortli  of  Thy- 
boron. 

(g)  The  deterioration  of  the  mortar  tests 
specimens  was  due  mostly  to  the  mechanical 
effect  of  frost. 

In  comparing  the  test  specimens  from  Vardo 
with  those  from  Esbjerg,  and  specially  those 
that  were  placed  at  the  average  sea  level,  a 
very  great  difference  is  found,  although  the 
water  at  both  these  harbors  contains  practi- 
cally the  same  proportion  of  salt,  3.5  per  cent. 
There  is.  however,  a  considerable  difference 
in  the  climate  of  these  two  harbors,  situated 
at  a  distance  from  each  other,  the  average 
temperature  of  the  atmosphere  and  of  the 
water  being  0°  C.  (32°  F.)  at  one  place  and 
I'A'   C.    (45°    F.)    at  the   other. 

We  have  here  the  most  important  result  of 
our  tests — i.  e.,  the  predominating  effect  of  a 
cold  climate.  While  at  Esbjerg  and  at  Deger- 
hamn the  test  speciinens  kept  pretty  satisfac- 
tory for  ten  years,  only  a  few  from  Vardo 
have  revealed  a  high  resistance  in  the  crush- 
ing test  carried  out  at  the  laboratory,  a  fur- 
ther proof  of  the  supposition  that  the  disinte- 
gration of  the  mortar  cubes  was  not  due  to  an 
internal  chemical  action,  but  to  a  mechanical 
effect  on  the  surface. 

(h)  The  deterioration  of  concrete  blocks  is 
also  explained  by  climatic  effects. 

The  blocks  have  been  placed  at  Thyboron 
only;  no  comparison  is,  therefore,  possible.  It 
is  hardly  possible,  either,  though  an  attempt 
has  been  made  to  do  so,  to  note  the  chemical 
results  produced.  The  analyses  have  shown, 
both  in  regard  to  the  blocks  and  mortar  cubesj 

•A  clayey  sand  containing  about  "Ocf,  silica 
found  in  the  island  of  Santorin,  Greelt  \rchi- 
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that  the  amount  of  oxide  has  decreased.  In 
certain  instances,  especially  in  the  Teil  lime, 
the  proportion  of  magnesia  and  sulphuric  acid 
has  increased.  There  has  always  been  found 
an  increase  in  the  quantity  of  chlorine,  which 
generally  and  from  the  analyses  made  for  this, 
has  no  chemical  connection  with  the  alkali. 

It  should  be  remarked,  however,  that  accu- 
rate analyses  of  a  mortar,  and  more  so  of  a 
concrete,  are  rendered  very  difficult  by  the 
foreign  bodies  which  are  introduced  with  the 
sand  and  the  shingle;  for  this  reason  it  is 
practically  impossible  to  obtain  exact  figures. 
The  appearance  of  the  blocks  is  therefore  the 
more  reliable  means  for  estimating  deteriora- 
tion. 

(i)  The  1:3  mixtures  of  mortar  is  too  poor 
for  use  in  the  sea  in  Scandinavia. 

Here,  the  word  "sea"  iinplies  normal  sea- 
water  containing  3.5  per  cent  of  salt;  in  the 
Baltic,  weaker  mi.xtures  can  no  doubt  be  used 
if  they  be  protected  against  frost. 

In  sea-water,  specially  at  Vardo.  our  tests 
showed  the  1 :3  specimen  of  mortar  to  have 
much  less  durability;  among  the  concrete 
blocks  placed  at  Thyboron,  those  with  1 :3 
mortar  were  almost  destroyed  after  ten  years. 

(j)  The  sand  used  in  mortars  should  be 
mixed  sand  of  different  degrees  of  fineness, 
the  greater  portion,  however,  being  fine  sand  : 
specimens  having  the  denser  mixture  were  not 
those  which  lasted  longest. 

The  coarsest  sand  in  the  mixtures  is  formed 
of  particles  of  the  size  of  grains  of  corn  or 
barley ;  the  finest  is  that  of  the  local  sand- 
hills, and  there  is  used  also  a  sand  of  inter- 
mediate fineness.  The  denser  inixture  con- 
tains 1-3  of  fine  and  2-3  of  coarse  sand,  with 
24  per  cent  water;  it  contains  no  sand  of  the 
intermediate  grade.  The  mixture  of  1-3  fine 
with  2-3  average  fineness  was  found  superior 
to  all  others  in  tests  made  elsewhere.  In  our 
country  the  results  l)ear  upon  a  mixture  hav- 
ing a  larger  proportion  of  fine  grade  (about 
half)  and  containing  but  coarse  and  fine  sand. 

(k)  The  addition  to  the  cement  of  a  mate- 
rial crushed  fine  (trass,  or  ordinary  sand)  is 
advantageous. 

Our  tests  have  confinued  former  results,  to 
the  effect  that  mortar  can  be  improved  by 
adding  to  it  various  substances,  crushed  as 
fine  as  the  cement  itself.  For  us,  however, 
this  point  has  not  the  value  which  attaches 
to  it  in  those  countries  where  trass,  or  poz- 
zolana, is  found,  or  where  slag  is  produced. 
We  have  ascertained  the  value  of  ordinary 
sand,  crushed  with  the  cement  ("sand  ce- 
ment"), and  we  have  also  made  a  test  with 
an  addition  of  Danish  infusorial  earth,  the 
cheapest  addition  for  us,  the  result  'if  which 
is   as   yet   doubtful. 

In  conclusion,  I  may  add  that  the  tests  in 
question  mapped  out  to  cover  a  period  of 
twenty  years  have,  so  far,  only  covered  half 
that  period.  The  results,  therefore,  are  not  yet 
complete,  and  cannot  be  considered  as  final. 

The  Effect  of  Sea  Water,  Alkali  Water 
and    Sewage   on    Portland  Cement 
and  Methods  Used  For  Coun- 
teracting Same. 

HV     W.     Ii'rOH.\N.* 

The  destruction  of  Portland  Cement  by  sea 
water  has  been  more  or  less  recognized,  ever 
since  its  invention  in  1824,  by  Joseph  .Aspdin, 
bricklayer,  of  Leeds,  England.  To  this  has 
been  added  recently,  reports  from  India,  Al- 
geria, Colorado,  and  Montana,  of  the  destruc- 
tion of  concrete  by  alkali  waters  as  well  as 
the  strenuous  attacks  by  the  exponents  of  the 
clay  tile  industry,  on  the  use  of  cement  pipe 
for  sewer  and  drain  purposes. 

In  the  Mediterranean,  principally  North  .Af- 
rica, are  to  be  found  concrete  submarine  struc- 
tures in  splendid  preservation,  while  Dutch 
engineers  have  also  used  concrete  successfully 
in  their  sluice  works.  The  cement  used  was 
Puzzolana,  but  in  spite  of  this  all  recent  ex- 
periments with  Puzzolana,  natural  or  artifi- 
cial, have  failed,  and  the  destruction  of  the 
Portland  cement  concrete  harbor  works  at 
Dunkirk    (France)   and  Aberdeen    (Scotland) 
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are  but  recent  proofs  that  no  hydraulic  ma- 
terial has  been  found  to  successfully  resist  the 
action  of  sea  water. 

The  theorj'  of  Le  Chatelier  to  account  for 
this  destruction  is  as  follows : 

Free  lime,  liberated  during  the  hardening  of 
cement  reacts  with  the  magnesium  sulphate  al- 
ways present  in  sea  water,  to  form  calcium 
sulphate.  This  in  turn  reacts  with  the  calicum 
aluminate  of  the  cement  to  form  a  sulphalumi- 
nate  of  lime,  which  swells  considerably  on  hy- 
dration and  thus  disintegrates  the  cement  mass. 
The  ejctent  of  the  disintegration  varies  directly 
with  the  percentage  of  alumina  present  in  the 
cement.  Cements  containing  1  or  2  per  cent  of 
alumina  are,  for  example,  practically  unaffected 
by  sea  water;  while  in  cement  containing  as 
high  as  7  or  S  per  cent  alumina,  the  swelling 
and  consequent  disintegration  are  very  rapid. 

Le  Chatelier,  by  replacing  the  alumina  of  a 
cement  with  oxides  not  reacting  with  calcium 
•  sulphate,  such  as  iron,  chromium  and  cobalt, 
found  that  the  resistance  to  sea  water  was 
greatly  increased,  and  that  iron  o.\ides  gave 
the  best  effect.  A  cement  corresponding  in 
composition  to  5  SiO;  Fe^Oa,  17  CaO,  was 
not  only  stable  in  sea  water,  but  also  possessed 
excellent  mechanical  properties. 

Dr.  Michaelis  in  Germany  and  M.  R.  Feret 
in  France,  as  a  result  of  individual  analysis 
of  existing  Puzzolan  marine  works,  strongly 
recommended  the  addition  of  Puzzolanic  ma- 
terial to  Portland  cement  for  use  in  sea  water. 

This  may  be  either  Puzzolan,  Santorin  earth, 
or  Trass.  The  latter  is  a  pale  yellowish  rock 
principally  found  in  Germany,  and  consisting 
of  earth  mixed  with  pumice  trachyte,  carbon- 
ized wood,  etc.,  and  of  volcanic  origin — in 
other  words,  volcanic  mud.  (Several  depos- 
its of  Trass  are  to  be  found  in  America.) 

The  results  of  M.  Vivat's  researches,  con- 
densed by  Gillmore,  as  follows,  are  taken  from 
the  Anualcs  dcs  Pouts  ct  Chaiissccs  for  1854: 

(1)  The  double  hydro-silicates  of  alumina 
and  lime  are  devoid  of  stability,  and  will,  with- 
out exception,  if  pulverized  and  immersed  in  sea 
water,  or  even  pure  water,  before  they  have 
been  subjected  to  the  action  of  carbonic  acid, 
and  thereby  transformed  to  carbonates,  give  up 
to  the  water  an  appreciable  quantity  of  lime. 

(2)  The  other  conditions  remaining  the  same. 
a  dilute  solution  of  sulphate  of  magnesia  substi- 
tuted for  the  pure  water,  will  convert  all  the 
lime  of  the  silicates  into  a  sulphate,  unless  car- 
bonic acid  be  present  during  the  reaction,  in 
which  case  its  equivalent  of  lime  will  become  a 
carbonate. 

(3)  All  pozuolanas,  irrespective  of  origin  or 
composition,  require  for  their  complete  practical 
saturation  a  much  smaller  dose  of  lime  than 
they  generally  receive,  when  made  Into  mortar, 
owing  to  imperfect  pulverization  and  manipula- 
tion. 

(4)  The  affinity  of  carbonic  acid  for  the  lime 
is  sufficiently  powerful,  in  the  presence  of  water, 
to  separate  its  full  equivalent  of  lime  from  com- 
bination with  the  other  ingredients  of  these  sili- 
cates, leaving  the  said  ingredients,  whether 
combined  or  not  with  each  other,  simply  mixed 
mechanically  in  the  compound. 

From  the  foregoing,  it  would  appear  that 
sea  water  will  destroy  all  the  gangs  of  all 
mortars  derived  from  the  sources  indicated,  if 
it  be  allowed  to  penetrate  the  immersed 
masses ;  but  as  some  mortars  do  practically 
withstand  continuous  immersion  in  sea  wa- 
ter, it  follows  that  the  latter  meets  on  the 
surface  something  to  impede  or  prevent  its 
penetrations.     These  impediments  are: 

First,  and  principally,  a  coating  of  carbon- 
ate of  lime ;  the  carbonic  acid  being  supplied 
from  the  atmosphere  before  immersion,  and 
subsequently  from  the  water. 

Second,  in  certain  cases,  particularly  with 
gangs  derived  from  magnesian  limestones,  the 
formation  of  carbonate  of  magnesia. 

Third,  an  incrustation  of  shells  and  sub- 
marine vegetation. 

M.  Vicat  was  subsequently  led  to  recom- 
mend magnesia  as  a  suitable  ingredient  of 
mortars  to  be  immersed  in  sea  water,  stat- 
ing that  if  it  could  be  obtained  at  a  cost  that 
would  permit  its  application  to  such  purposes, 
"the  nroblem  of  making  betnn  (concrete)  un- 
alterable by  sea  water  would  lie  solved,"    That 


learned  experimenter  also  intimates  that  the 
Thcil  hydraulic  lime  is  the  only  one  with 
which  he  is  acquainted,  that  could  unquestion- 
ably furnish  a  mortar  indestructible  by,  sea 
water. 

M.  Balard  suggests  that  the  mother  water 
of  salt  ponds,  applicable  to  no  other  useful 
purpose,  might  supply  magnesia  at  a  moderate 
cost. 

Magnesia  plays  an  important  part  In  the  set- 
ting of  mortars  derived  from  the  argillo-mag- 
nesian  limestones,  such  as  those  which  furnish 
the  Rosendale  cements.  The  magnesia,  like  the 
lime,  appears  in  the  form  of  the  carbonate 
(MgO,  CO-).  During  calcination  the  carbonic 
acid  (CO;)  is  driven  off,  leaving  protoxide  of 
magnesia  (MgO)  which  comports  itself  like  lime 
in  the  presence  of  silica  and  alumina,  by  forming 
silicate  of  magnesia  (SiOs.  3MgO)  and  aluminate 
of  magnesia  (Al-Oa.  :!.MgO).  These  compounds 
become  hydrated  in  the  presence  of  water,  and 
are  pronounced  by  both  Vicat  and  Chatoney  to 
furnish  gangs  which  resist  the  dissolving  action 
of  sea  water  better  than  the  silicate  and  alum- 
inate of  lime.  This  statement  is  doubtless  cor- 
rect, for  we  known  that  all  of  these  compounds, 
whether  in  air  or  in  water,  absorb  carbonic  acid, 
and  pass  to  the  condition  of  subcarbonates,  and 
that  the  carbonate  of  lime  is  more  soluble  in 
water  holding  carbonic  acid,  and  certain  organic 
acids  of  the  soil  in  solution,  than  the  carbonate 
of  magnesia.  At  all  events,  whatever  may  be  the 
cause  of  the  superiority,  it  is  pretty  well  estab- 
lished by  experience,  that  the  cements  derived 
from  the  argillo-magnesian  limestone  furnish  a 
durable  cement   for  constructions  in  the  sea. 

As  a  result  of  the  conclusions  of  Le  Chate- 
lier, Michaelis  and  Feret,  German  manufac- 
turers have  now  placed  on  the  market  "Erz — 
Cement"  in  which  the  alumina  content  is  low. 
The  results  of  accelerated  tests  in  which  the 
cement  mortar  was  immersed  in  intensified 
sea  water  are  entirely  favorable.  A  similar 
series  of  experiments  started  IG  years  ago  by 
the  German  Government  at  the  request  of  the 
Puzzolan  Cement  Manufacturers  tend  to 
show  that  Puzzolan-Portland  Cement  is 
practically  indestructible  in  sea  water.  In 
this,  ordinary  Portland  cement  is  mixed  with 
30  to  60  per  cent  of  Puzzolan.  These  experi- 
ments are  not  yet  concluded  and  will  undoubt- 
edly be  of  great  interest. 

Briefly  summarized,  the  failure  of  Po.rtland 
cement  concrete  in  sea  water  is  due  to  three 
causes: 

(1)  The  formation  of  calcium  sulpho- 
aluminate,  combined  with  a  large  quantity  of 
water,  swells  and  bursts  the  concrete. 

(2)  Sodium  chloride,  the  principal  salt  in 
sea  water,  is  able  to  dissolve  the  calcium  sili- 
cate of  the  cement,  thus  allowing  the  sea  water 
to  gradually  penetrate  the  mortar  and  rot  the 
concrete. 

(3)  The  reaction  of  sulphuric  acid  and  salt 
on  the  lime  of  the  cement  causes  a  softening 
of  the  concrete. 

In  addition,  M.  Feret  has  found  that  the 
dissolution  of  concrete  in  the  ocean  is  in 
Tnost  cases  due  to  the  use  of  too  fine  sands, 
and  he  urges  the  use  of  coarse  sand,  even  if 
only  obtainable  at  much  increased  cost.  M. 
.Alexandre  demonstrated  that  clay  in  mor- 
tar to  be  used  in  sea  water  is  an  element  of 
danger,  acting  like  unsound  cement,  to  cause 
disintegration.  No  cement  to  which  gypsum 
has  been  added  should  be  used  in  sea  con- 
struction. 

Gillmore  claims  that  the  stability  of  con- 
crete structures  on  the  Algerian  coast  is  en- 
tirely due  to  the  deposits  of  mineral  substances 
artificial  development  of  oyster  beds  on  all 
artifiicial  development  of  oyster  beds  on  all 
sea   works. 

Marshal  Vaillant,  member  and  repoiter  of  a 
commission  of  the  Academy  of  Sciences  of 
France,  to  whom  was  referred  a  memoir  of 
AIM.  (i"hatoney  and  Rivot,  entitled  "General 
Considerations  Upon  Hydraulic  Materials 
Used  for  Constructions  in  the  Ocean,"  sub- 
mitted to  the  Academy  in  the  year  18.56,  says 
in  his  report,  when  speaking  of  mortars  of 
lime  and   Puzzolana: 

According  to  MM.  Chatoney  and  Rlvot,  these 
mistakes  in  submarine  constructions  in  the  use 
of   Puzzolana   could,    without   doubt,   have   been 


avoided  if.  In  conformity  to  the  uses  of  the  an- 
cients, they  have  been  previously  submitted  to 
a  long  concoction.  Those  gentlemen,  have  as 
yet,  no  experimental  results  to  furnish  In  sup- 
port of  this  assertion,  but  It  appears  very  ra- 
tional. We  can  comprehend,  in  fact,  that  if  the 
previous  concoction  Is  advantageous  to  mortars 
of  lime,  and  even  of  cement.  It  is  indispensable 
to  the  success  of  mortars  of  Puzzolana,  which 
differ  from  the  former,  in  that  the  combinations 
of  the  lime  with  the  silica  exist,  for  the  limes 
and  cements,  already  formed  by  the  calcination, 
and  have  only  to  become  hydrated  at  the  time 
of  their  use:  whilst,  in  the  fabrication  of  mortars 
of  Puzzolana,  the  silica  and  alumina  have  to 
free  themselves  from  combination  in  which  they 
exist  in  the  Puzzolana,  In  order  to  form  with 
the  lime,  in  the  wet  way,  those  compositions 
which  form  hydrates  under  water. 

It  has  been  found  that  dense  concrete  with- 
stands the  action  of  sea  water  better  than  a 
porous  mixture,  as  the  water  cannot  penetrate 
so  deeply  and  set  up  chemical  action.  The 
methods  used  to  prevent  this  penetration  are 
summed  up  by  Dr.  Michaelis  as  follows: 
(Trans.  Inst.  C.  E.,  Vol.  17,  p.  375.  Tran- 
scribed from  Reid,  "Concrete  and  Reinforced 
Concrete  Construction,"  p.   152.) 

The  main  points  to  be  considered  in  erecting 
permanent  structures  In  sea  water  with  the  aid 
of  hydraulic  cements,  in  other  words,  concrete, 
are: 

(1)  From  the  physical  point  of  ■.■lew,  com- 
pletely impcrnieablc  mixtures  should  be  made, 
composed  of  1  part  of  cement  with  2.  or  at  the 
most  2"4  parts  of  sand,  of  mixed  grain,  of  which 
at  least  one-third  must  be  very  fine  sand.  To 
this  the  requisite  quantity  of  gravel  and  ballast 
should  be  added.  This  impermeable  layer  should 
surround  the  porous  kerne!  on  all  sides  in  suffi- 
cient thickness,  even  underneath.  It  would,  per- 
haps, be  unnecessary  waste  of  material,  in  the 
case  of  thick  walls,  to  use  the  impermeable 
mixture  throughout,  but,  so  far  as  possible,  the 
compact  shell  and  the  porous  kernel  should  be 
made  in  one  operation.  Where  this  is  not  pos- 
sible, and  the  shell  is  added  subsequently,  nu- 
merous iron  ties  should  be  used. 

(2)  From  the  chemical  point  of  view,  cements 
or  hydraulic  limes  rich  in  silica,  and  as  poor 
as  possible  in  alumina  and  ferric  oxide,  should 
be  used,  for  aluminate  and  ferrate  of  lime  are 
not  only  decomposed  and  softened  rapidly  by 
sea  water,  but  they  also  give  rise  to  the  forma- 
tion of  double  compounds,  which  in  their  turn, 
destroy  the  cohesion  of  the  mass  by  producing 
cracks,  fissures  and  bulges.  The  salts  contained 
in  sea  water,  especially  tlie  sulphates,  are^the 
most  dangerous  enemies  of  hydraulic  cements. 
The  lime  is  either  dissolved  and  carried  oft  by 
the  salts,  and  the  mortar  thus  loosened,  or  the 
sulphuric  acid  forms  with  it  crystalline  com- 
pounds as  basic  sulphate  of  lime,  which  are 
segregated  forcibly  by  the  mortar,  together  with 
a  large  quantity  of  water  of  crystallization,  and 
a  consequent  increase  of  volume  results.  The 
separation  of  hydrate  of  magnesia  is  the  only 
visible,  but  completely  innocuous  sign  of  these 
processes.  The  magnesia  does  not  in  any  way 
enter  into  an  injurious  reaction  with  silicji. 
alumina,  or  ferro  oxide:  it  is  only  displaced  by 
the  lime  from  its  solution  in  the  shape  of  a 
flocculent,  slimy  hydrate  which  may  be  rather 
useful  in  stopping  the  pores,  but  can  never 
cause  any  strain  or  expansion,  even  if  it  subse- 
quently absorbed  carbonic  acid. 

The  carbonic  acid,  whether  derived  from  air 
or  water,  assists  the  hydraulic  cement  as  a 
preservative  wlierever  it  comes  into  contact  with 
the  solid  mortar.  It  could  only  loosen  the  latter 
if  present  in  such  an  excess  that  bicarbonate  of 
lime  might  be  formed. 

(3)  The  use  of  substances  which  render  the 
mortar,  at  any  rate  in  Its  external  layers,  denser 
and  more  capable  of  resistance.  Such  substances 
are: 

(a)  Sesquicarbonate  of  ammonia  (from  gas 
liquor)  in  all  cases  where  long  exposure  to  the 
air  is  impossible.  Such  a  solution,  applied  with 
a  brush  or  as  a  spray,  and  then  allowed  to  dr>-. 
converts  the  hydrate  of  lime  into  carbonate  of 
lime.  The  latter  is  not  acted  upon  by  the 
neutral  sulphates  present  in  sea  water.  It  must 
be  repeated  that  it  is  a  decidedly  erroneous 
opinion  that  the  texture  of  otherwise  sound  ce- 
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ments  is  injured  by  the  action  of  cavbonio  acid; 
on  the  contran-.  it  renders  them  more  capable 
of  resistance,  except  in  the  above  mentioned 
case,  which  is  extremely  rare,  when  bicarbonate 
of  lime  is  formed  and  goes  into  the  solution. 

(b)  Fluosilicates,  among  which  magnesium 
fluo.'filicate  is  most  to  be  recommended.  The  free, 
lime  is  converted  into  calcium  fluoide  and  sili- 
cate of  lime,  and,  in  conjunction  with  the  lib- 
erated hydrate  of  magnesia,  these  new  products 
close  the  pores  of  the  mortar.  Both  salts  are 
sufficiently  cheap  to  be  used  on  a  large  scale. 

(c)  Last,  not  least,  barium  chloride.  Two 
or  three  per  cent  of  the  weight  of  cement  is 
dissolved  in  the  water  with  which  tlie  con- 
crete is  mixed.  This  forms  perfectly  insoluble 
barium  sulphate  with  the  sulphates  of  the  sea 
water,  while  the  magnesia  remains  in  the  solu- 
tion as  magnesium  chloride.  Although  in  this 
case  there  can  be  no  further  closing  of  the 
pores,  yet  the  insoluble  barium  sulphate,  which 
is  formed,  affords  some  protection  and  does  not 
give  rise  to  any  increase  of  volume  (swelling). 
From  two  to  three  per  cent  of  barium  chloride 
does  not  in  any  way  diminish  the  strength,  as 
has  been  proved  by  means  of  comparative  tests 
of  English  and  German  cements.  Frequently 
the  strength  of  the  mortar  is  increased  by  this 
addition.  This  substance  is  only  to  be  used  in 
the  external,  perfectly  water  tight  skin  of  con- 
crete; in  other  words,  in  4  to  S  in.  coating,  com- 
posed of  1  cement,  1  to  2  sand  and  3  to  4  gravel, 
flint,  broken  stone,  etc. 

Summarizing  the  experience  and  examples 
of  Mr.  Rudolph  Herring  (Eng.-Contg.  Jime 
15,  1910),  the  partial  destruction  of  cement 
tile  by  either  sewage  gases  or  liquids  is  en- 
tirely due  to  the  final  formation  of  sulphuric 
acid,  and  to  this,  as  M.  Feret  asserts,  is  also 
due  the  disintegration  of  all  marine  concrete 
structures. 

A  letter  written  by  Professor  Edward  Or- 
ton  of  the  Ohio  State  University,  deploring  the 
use  of  cement  in  tile  drains,  started  a  contro- 
versy  which  .grew   into   large   proportions. 

The  substance  of  the  letter  is  that,  cement 
drain  tile  "is  exposed  persistently  to  the  very 
influence  under  which  it  most  rapidly  deteri- 
orates," namely,  "the  solvent  power  of  water 
more  or  less  saturated  with  carbon  dioxide" 
and  organic  acids  which  "tend  to  leach  out 
lime"  while  "the  constant  filtration  of  air 
through  its  walls  into  the  soil"  "tends  to  oxi- 
dize the  sulphides  in  the  cement  into  soluble 
sulphates,"  and,  finally,  "that  the  soundness  and 
qualities  of  cement  pipe  cannot  be  told  by  the 
appearance." 

These  arguments  are,  however,  knocked  sky 
high  by  Percy  H.  Wilson,  Secretary  of  the 
Association  of  American  Portland  Cement 
Manufacturers.  In  his  article,  which  can  be 
easily  obtained  in  booklet  form,  he  says  that 
Professor  Orion's   reasons  are : 

Bare  statements  and  as  the  context  shows  are 
purely  theoretical.  They  assume  a  state  of  affairs 
which  never  exists.     In  the  first  place,  drainage 
water  In  farming  communities  is  very  far  Indeed 
from  being  saturated  with  carbon  dioxide,  which 
Is  by  the  way.  the  weakest  of  all  acids.     Typical 
analysis  of  drainage  water  from  cultivated  fields 
are   given   in   U.    S.    Department    of  Agriculture, 
Bureau  of  Soils  Bulletin  No.  26,   "Investigations 
of    Soil    Management,"    pages    23   and    77.      The 
average  from   twelve   wheat   fields   shows     only 
53.5   parts   of  carbonic  acid   and    32.7   parts   or- 
ganic matter  In   1,000,000  parts  of  drain  water, 
and  the  worst  sample  taken  from  a  drain  under 
a   black    marsh    soil    gave    only    340.6    parts    of 
carbonic  acid  in  1,000,000  of  water.    The  average, 
amotmt   of  carbonic   acid    in    ground    water   and 
open  ditches  is  less  than  three  parts  in  1,000,000. 
The  chemical  activity  of  such  exceedingly  weak 
solutions  is   trifling  and   is  not  liable  to  attack 
the  tile  because  of  possible  neutralization  of  the 
acid   by   lime  in   the  soil.      The   analyses   show 
three  times  as   much   lime  as   carbonic  acid   in 
solution,    and    carbonic   acid    would    react    with 
lime  alreadj-  in  solution  before  it  would  attack 
solid  lime  in  a  tile. 

Sulphides  are  either  entirely  absent  from  ce- 
ment or  present  in  such  minute  quantity  as  to 
be  negligible,  and  the  percentage  of  sulphates 
is  also  so  small  that  every  particle  could  be 
leached  out, after  the  concrete  has  set  without 
weakening  it.  That  air  should  be  constantly  fil- 
tering   through    a    tile    in    one    direction,    while 
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water  is  constantly  filterinB  through  it 
opposite  direction,  is  almost  too  absurd  to  no- 
tice. Air  cannot  go  through  tile  unless  there  is 
a  difference  in  pressure,  but  since  the  pressure 
inside  the  tile  cannot  be  greater  than  that  of 
the  atmosphere,  it  would  be  necessary  to  as- 
sume a  partial  vacuum  on  the  outside.  Actually, 
the-  pressure  outside  is  greater  than  atmospheric 
by  the  length  of  a  column  of  water  between  the 
tile  and  the  ground  water  level  unless  the 
ground  water  is  below  the  tile,  when  the  pres- 
sure is  the  same  on  both  sides.  Finally,  it  is 
difficult  to  see  why  the  Professor  should  think 
it  more  difficult  to  tell  a  sound  tile  of  cement 
than  of  clay.  It  is  entirely  a  matter  of  experi- 
ence on  the  part  of  the  inspector. 

Since  the  methods  of  destruction  by  sewage 
and  sea  water  are  similar,  the  writer  believes 
the  same  remedies  are  applicalile  to  both. 

In  a  paper  recently  read  by  Mr.  Moyer  be-  • 
fore  the  Am.  Soc.  for  Testing  Materials 
(Engineering-Contracting  July  6, 1910)  on  the 
efifect  of  sodium  silicate  with,  or  applied  to 
concrete,  Mr.  Moyer  states  his  belief  that  with 
the  silicatization  of  concrete,  the  destruc- 
tion of  concrete  in  sewer  and  sea  water  con- 
struction can  be  prevented.  Silicate  of  soda, 
or  soluble  glass  as  it  is  better  known,  has 
been  in  use  in  Europe  for  over  30  years.  It 
is  a  clear  viscous  substance  made  from  pure 
flint  and  caustic  soda  digested  by  heat  and 
its  strength  shows  1700  on  a  hygrometer.  It 
is  used  as  a  bath  or  flushing,  being  mixed  with 
6  to  10  parts  of  water  and  indurates  concrete 
surfaces  subject  to  wear  or  friction,  but  has 
been  found  not  of  much  account  when  used 
alone  for  water  surfaces.  The  process  was 
first  proposed  by  Mr.  Fred  Kuhlmann  of 
Lille,  France,  and  a  patent  was  granted  in 
England  to  Fred.  Ransome  for  this  process 
as  follows : 

Immerse  or  saturate  surface  with  weak  so- 
lution of  silicate  of  soda  or  potash,  then,  when 
dry,  apply  solution  of  chloride  of  calcium  or 
barium,  \vhen  an  insoluble  silicate  of  lime  or 
baryta  is  formed  in  the  pores  of  the  con- 
crete. 

This  was  found  useful  in  marine  construc- 
tion, but  owing  to  the  patent  rights,  not  much 
used.  Mr.  Ransome  also  patented  another 
process,  using  a  solution  of  sulphate  of 
alumina  instead  of  soluble  glass,  and  then  by 
applying  baryto,  a  compound  of  sulphate  of 
barytesand  alumina  is  formed.  This  method 
gives  good  results  in  gases,  especially  coal  gas 
and   smelter   smoke. 

Another  method  patented  in  France  is  meg- 
nesium  chloride  dissolved  in  water  to  strength 
of  20°  to  2.5°  Baume;  then  add  from  6  to  10 
per  cent  barium  hydrate  or  carbonate  and  sat- 
urate the  surface  with  the  solution.  The 
writer  has  no  personal  experience  of  this 
method,  which  was  first  recommended  by 
Vicat. 

During  the  past  14  years  the  writer  has  had 
uniformly  good  results  with  silicate  of  soda 
solution  for  indurating  and  waterproofing 
floors,  especially  cold  storage  warehouses,  and 
found  the  best  results  with  good  rich  con- 
crete, and  after  the  concrete  was  over  6 
months  old.  The  process,  in  all  probability, 
by  filling  the  pores  of  new  concrete  prevented 
the  crystallization  of  the  cement  and  rendered 
the  concrete  brittle.  On  three  occasions,  how- 
ever, the  results  were  not  satisfactory,  and 
failure  could  be  attributed  to:  (1)  Poor 
concrete,  (2)  Adulteration  of  silicate,  and, 
(3)  Applying  when  concrete  was  still  green. 

In  India,  especially  in  the  Presidency  of 
Bengal  and  Province  of  Madras,  alkali  waters 
hadsuch  an  injurious  eff'ect  on  Portland  Ce- 
ment concrete  that  masonry  had  to  be  substi- 
tuted, and  in  nearly  all  important  irrigation 
structures  very  little  concrete  is  used.  The 
process  of  disintegration  as  observed  by  the 
writer,  both  in  India  and  Colorado,  is  ex- 
actly the  same.  The  outer  crust  shales  ofif  in 
thin  flakes,  then  the  interior  quickly  ravels 
ofT,  After  the  outer  crust  is  picked  or  falls 
off,  the  inside  core  is  generally  so  soft  that  it 
can  be  easily  brushed  to  pieces  with  an  or- 
dinary broom.  This  result  at  first  was  at- 
tributed to  too  dry  mixing  of  the  concrete, 
but  is  now  known  as  the  work  of  alkali.  To 
counteract  this  injurious  effect,  it  is  cus- 
tomary   in    Madras    to    mix    coarse    sugar — 
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"goor"  or  Jajeri,  as  it  is  called,  with 
water  used  in  gaging,  the  proportion  being 
1  lb.  of  Jajeri  to  each  gallon  of  water.  The 
results  were  satisfactory.  Experiments  in  this 
country,  beyond  showing  that  beet  sugar  is  en* 
tirely  "useless  for  this  purpose,  are  not  con- 
clusive, but  good  results  were  obtained  by 
using  treacle. 

Possibly  the  best  results  are  obtained  in  the 
Bengal  Presidency.  The  concrete,  after 
placing,  is  kept  from  contact  with  alkali  wa- 
ter as  long  as  possible  and  covered  with  wet 
sacking.  A  couple  of  days  before  turning  in 
the  water,  the  concrete  is  thoroughly  soaked 
with  linseed  oil,  mixed  two  parts  raw  and  1 
part  boiled  oil.  This  oil  unites  with  the  alkali 
and  forms  an  insoluble  filling  for  the  pores. 
This  method  has  been  used  by  the  writer 
with  conspicuous  success  in  Colorado,  but  can 
hardlv  be  recommended  where  the  concrete 
is  poorer  than  1  to  8.  Nearly  all  patent  water- 
proof paints  have  linseed  oil  as  a  basis. 

To  summarize  briefly,  the  destruction  of  all- 
concrete,  whether  by  sewage,  gas,  alkali  or 
sea  water,  only  takes  place  when  the  concrete 
is  penetrated,  allowing  chemical  action  to 
take  place  in  the  interior,  and  while  the  first 
choice  should  be  a  cement  chemically  suitable 
to  the  locality,  a  rich,  well-graded  mix  should 
be  used,  and  after  depositing,  should  be  kept 
from  contact  with  injurious  matter  as  long  as 
possible.  Concrete  sets  by  the  absorption  of 
carbonic  acid  from  the  air  and  from  water, 
so  it  can  be  easily  seen  that  the  immediate  ap- 
plication of  an  impervious  coat  must  serious- 
ly interfere  with  the  hardening  process.  _  (In 
some  parts  of  the  British  Isles  a  coat  of  red 
lead  concocted  in  linseed  oil  and  applied  3 
months  after  deposition,  has  been  found  to  re- 
sist the  erosive  action  of  sea  water.)  Coarse 
sand  has  always  been  held  as  superior  to_  fine, 
giving  more  room  for  crystallization  of  the 
cement,  so  that  the  finer  materials  used  to  fill 
in  the  pores  of  concrete  in  alleged  waterproof- 
ing must  have  a  deteriorating  effect  on  the 
strength.  This  has  been  proved  by  various  ex- 
periments. 

English  practice  has  been  to  make  use  of 
long  concoction  and  rich  mixes,  as  proposed 
by  M.  Chatoney  and  Rivot.  The  new  harbor 
recently  completed  at  Dover  was  built  of  large 
concrete  blocks  weighing  42  tons  and  seasoned 
on  dry  land  for  6  weeks. 

The  great  reinforced  sea  walls  of  Nantes 
and  Southampton  were  built  of  1  in  5  con- 
crete, reinforced  Hennebique  style,  and  pro- 
tected from  the  action  of  the  waves,  by  dirt, 
for  several  days. 

In  mixing  mortar  for  the  Forth  Bridge,  the 
sand  and  cement  mixed  1  in  1  were  first 
ground  slightly  together  with  advantageous  re- 
sults. That  this  method  is  successful  is  shown 
by  the  opening  up  of  sand-cement  mills  in  the 
United  States. 

Plastic  concrete  or  reset  concrete  was  for- 
merly used  in  England.  Concrete  is  allowed 
to  set  for  about  8  hours,  and  then  deposited  in 
water.  The  writer  has  had  some  satisfactory 
experience  with  this  style,  putting  in  piers  in 
8  ft.  of  water  in  the  South  of  Ireland.  Mr. 
Kinniple  says  that  this  setting  does  not  af- 
fect the  ultimate  strength  and  less  cement  is 
washed  away. 

In  France,  large  wine  vates  built  of  con- 
crete were  quickly  eaten  through  by  the  acid 
and  eventually  had  to  be  glass-lined. 

On  the  Pacific  Coast,  in  the  new  reinforced 
concrete  wharf  at  Santa  Monica,  the  con- 
crete piles  were  given  a  steel  jacket  between 
high  and  low  water.  Tar  paper  is  also  used, 
aiid  three  coats  of  acid  resisting  asphaltum 
paint  has  been  found  very  efficacious. 

The  cement  manufacturers  of  Europe,  now 
awakening  to  the  fact  that  magnesia  in  cement 
can  be  considered  as  the  equivalent  to  lime 
in  action,  if  due  allowance  is  made  for  the 
difference  in  their  weights,  have  begun  the 
manufacture  of  lime  magnesia  cements.  Such 
an  innovation  is  to  be  looked  forward  to  in 
America,  more  especially  since  Professor 
Newberry  has  pointed  out,  that  with  due  at- 
tention to  mixing  and  burning,  a  satisfac- 
tory cement  can  be  made  with  magnesia  con- 
tent as  high  as  10  per  cent. 

We  have  but  comparatively  little  authentic 
information   on   this   subject,  and   should   this 
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paper,  by  directing  engineers'  attention  to  the 
various  preventives  used,  cause  their  more 
extended  application,  and  the  results  of  such 
applications  published,  its  object  will  have  been 
fulfilled. 

This  actual  use  is  the  only  way  to  arrive 
at  correct  conclusions,  for  as  M.  Minard  has 
pointed  out,  substituting  chemical  operations  in 
the  laboratories  only  involves  new  disasters. 

Up  to  the  present,  however,  the  French  are 
the  only  Nation  with  special  standards  for 
cement  used  in  and  near  sea  water.  For  use 
in  the  ocean,  they  require  cement  to  pass  the 
following  tests : 

FOR  USE  IN  SE.-k  WATER. 

Time  of  Setting. — Initial  set  shall  not  take 
place  within  20  minutes  and  permanent  set 
within  3  hours,  but  must  be  complete  within 
12  hours. 

Fineness. — Not  more  than  40%  should  be  re- 
tained on  a  sieve  having  4.900  meshes  per  sq. 
'in.  or  more  than  2%  on  one  having  324  meshes 
per  sq.   cm. 

Soundness  or  Constancy  of  Volume. — Speci- 
mens are  to  be  kept  in  moist  air  for  24  hours 
and  then  some  immersed  in  sea  water  and  others 
in  water  maintained  at  100°C.  for  three  hours. 
The  points  of  the  Le  Chatelier  apparatus  must 
not  change  more  than  5  mm.  in  the  boiling  test. 

Tensile  Strength. — The  tensile  strength  shall 
be  at  least  20  kg.  per  sq.  cm. 

After  twenty-four  hours  in  the  moist  air  the 
cement  is  to  be  placed  in  sea  water  and  must 
develop  a  tensile  strength  of  at  least  15  kg. 
per  sq.  cm.,  at  the  end  of  7  days,  and  at  the 
end  of  28  days.  30  kg.  per  sq.  cm.  There  must 
be  at  least  2  kg.  increase  between  the  7  and  2S 
day  tests.  Mortar  specimens  must  develop  6 
^nd    11    kg.    per  sq.   cm.   respectively. 

FOR   USE    NE.AR   SE.\    W.MER. 

Time  of  Setting. — Initial  set  shall  have  taken 
jflace  within  6  hours  and  permanent  set  must  be 
oomplete  at  the  end  of  30  hours. 

Fineness. — Not  more  than  5%  should  be  re- 
tained on  a  sieve  having  90O  meshes  per  sq.  cm. 
or  more  than  2%  on  one  having  324  meshes  per 
SQ.    cm. 

Soundness  or  Constancy  of  Volume. — Speci- 
mens are  to  be  kept  in  moist  air  for  43  hours 
and  then  some  immersed  in  sea  water  and  others 
in  water  maintained  at  100°C.  for  three  hours, 
not  change  more  than  5  mm.  in  the  boiling  test. 

Tensile  Strength. — After  24  hours  in  moist  air 
and  thereafter  in  sea  water,  mortar  specimens 
must  develop  a  tensile  strength  of  at  least  3  kg. 
per  sq.  cm.  at  the  end  of  7  days  and  6  kg.  per 
sq.  cm.  at  the  end  of  28  days.  There  must  be 
at  least  2  kg.  per  sq.  cm.  increase  between  the 
7  and  28  day  tests. 


Some   Notes   on   Causes   of    Failure  of 
Stucco  Work. 

BY    A.    G.    CUTTING.* 

A  number  of  years  ago  stucco  was  quite 
generally  used  in  certain  localities,  but  owing 
to  failures  of  the  material  to  withstand  the 
action  of  the  elements  and  to  other  causes, 
this  type  of  construction  was  almost  entirely 
abandoned.  During  the  last  few  years,  how- 
ever, there  has  been  a  very  marked  tendency 
by  the  building  public  to  take  up  this  class  of 
construction  again,  therefore  this  word  of 
caution. 

We  do  not  want  to  have  the  same  experi- 
ence with  this  type  of  construction,  as  the 
concrete  block  industry  has  had,  and  yet  un- 
less due  care  is  used  in  drawing  specifications 
and  in  their  application,  there  are  going  to  be 
a  great  many  failures  as  in  the  past.  Our 
architectural  friends  are  very  partial  to  stuc- 
co exterior,  and  if  it  is  properly  mi.xed  and 
applied  will  come  up  to  their  expectations  in 
every  way.  So  much  depends  on  the  selec- 
tion of  the  material,  proper  mixing  and  prop- 
er application  that  only  skilled  mechanics  who 
are  familiar  with  this  class  of  work  should 
be  employed. 

The  writer  has  had  opportunities  to  inspect 
a  great  m.any  stucco  residences  in  the  past  few 
years  and  is  very  sorry  to  say  that  the  greater 
percentage  of  them  are  unsightly,  due  to 
cracks,  discoloratioiis  caused  by  improper  ap- 
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plication,  and  lack  of  proper  ingredients,  etc. 
1  wish  to  illustrate  briefly  by  stating  facts  re- 
garding two  or  three  of  the  houses  that  have 
come  to  my  attention. 

I  remember  one  residence  in  particular, 
where  there  were  a  great  many  horizontal 
cracks  in  the  stucco  running  almost  the  entire 
length  of  one  side  of  the  building.  These 
cracks  were  about  2  ft.  apart  and  were  very 
pronounced.  The  whole  area  of  sides  and 
ends  was  very  unsightly.  After  a  very  careful 
investigation  it  was  found  that  in  nearly  every 
instance  where  cracks  had  developed  that  they 
were  at  a  point  where  the  wire  lath  was 
lapped  and  in  many  places  less  than  %-in. 
thickness  of  stucco  was  over  these  laps.  In 
some  instances  by  cutting  out  the  cracks'  it 
was  found  that  the  metal  lath  was  not  even 
tacked  solidly  in  place,  and  yet  stucco  work 
in  general  was  condemned  by  a  number  of 
parties  on  the  results  obtained  on  this  one 
building.  It  was  quite  apparent  that  the 
trouble  was  not  due  to  any  fault  of  the  ma- 
terial, but  in  this  particular  instance  was  due 
entirely  to  the  application  of  the  wire  lath  and 
stucco.  In  addition  to  the  large  cracks  at  the 
laps  of  the  wire  lath,  there  were  a  number  of 
hair  cracks  throughout  the  entire  area,  which 
apparently  were  caused  by  too  much  troweling 
of  the  concrete  mass,  and  as  was  found  by  in- 
vestigation there  was  a  coating  or  frosting 
of  Portland  cement  on  some  of  the  areas  and 
the  cracks  penetrated  just  through  this  frost- 
ing. Other  areas  were  entirely  smooth  and 
cracks  had  not  developed. 

In  another  case  regular  lime  mortar  plaster 
without  any  Portland  cement  was  used  for 
the  scratch  coat.  The  second  and  finishing 
coat  consisted  of  a  poor  mixture  of  Portland 
cement  and  sand.  The  finish  coat  was  only 
about  Vi-'m.  thick.  Moisture  penetrated 
through  the  finish  coat  and  the  mortar  com- 
posing the  scratch  coat  being  subjected  to  con- 
tinued moisture  disintegrated  and  the  "stucco 
came  off  in  sheets. 

The  third  case  was  very  similar  to  the  sec- 
ond, although  wood  lath  was  used  instead  of 
wire  lath  on  a  small  building  near  the  sea 
shore.  The  scratch  coat  material  consisted  of 
regular  interior  plaster  and  the  second  coat 
consisted  of  Portland  cement,  asbestos  rock 
and  asbestos  fiber.  The  second  coat  was  very 
thin  and  the  damp  salt  air  and  moisture  pene- 
trated through  to  the  first  coat.  The  lath  be- 
came swelled  and  the  stucco  came  off  in 
sheets.  The  stucco  on  this  work  was  con- 
demned and  the  faults  were  laid  at  the  door 
of  the  asbestos  and  Portland  cement.  Upon 
investigating  the  matter  thoroughly,  it  was 
readily  proven  that  the  entire  trouble  was  due 
to  the  nature  of  the  lath  and  the  materials 
entering  into  the  first  coat. 

I  have  referred  to  these  buildings  with  a 
view  of  cautioning  people  interested  in  stucco 
construction  to  see  that  this  particular  part 
of  the  building  is  given  proper  attention.  In 
'  the  past  stucco  has  been  applied  in  two  coats, 
the  total  thickness  being  about  V2  in.  to  %  in. 
Past  experience  is  teaching  us,  however,  that 
1  in.  is  by  far  better  and  if  the  material  is 
applied  in  this  thickness,  house  owners  and 
architects  should  not  have  reason  to  regret 
its  use. 

.■\nother  point  of  considerable  importance 
is  the  color.  A  uniform  color  is  rather  diffi- 
cult to  obtain,  on  smooth  surfaces  particularly, 
but  it  can  be  obtained  if  proper  attention  is 
given  to  the  selection  and  mixing  of  the  in- 
gredients and  if  the  stucco  is  properly  applied. 
When  Portland  cement  and  sand  are  used  it  is 
very  essential  that  the  sand  should  be  abso- 
lutely free  from  any  organic  materials  which 
have  a  tendency  to  discolor.  It  is  also  of  vast 
importance  that  the  ingredients  be  mixed  very 
accurately  and  carefully  and  that  a  si'ihicient 
amount  be  mixed  at  one  time  to  covei  certain 
areas  exposed  to  the  same  lights  and  shadows. 

For  example,  the  work  should  not  be  left 
in  an  uncompleted  condition  half  way  between 
windows  or  half  way  down  the  side  walls,  for 
just  as  certain  as  this  is  done,  there  will  be  a 
streak  showing  where  the  later  work  was 
started.  If  it  is  necessary  to  do  a  certain 
given  area  at  two  operations,  care  should  be 
used  to  get  the  materials  properly  blended  and 
the  new"  stucco  floated  or  trowelled  to  corre- 


spond exactly  to  that  already  done.  Hy  using 
a  little  care  on  details  of  this  kind  the  ulti- 
mate results  will  be  much  more  satisfactory. 

Portland  cement  and  sand  as  a  stucco  mix- 
ture has  been  used  with  fair  success  where 
work  has  been  carefully  supervised,  but  there 
has  been  such  a  lack  of  proper  attention  to 
the  mixing  and  application  that  there  have 
been  some  very  bail  failures.  The  use  of  as- 
bestos rock  and  fiber  to  take  the  place  of  sand 
is  meeting  with  considerable  success.  "The  as- 
bestos fibers  have  a  tendency  to  hold  the  wa- 
ter which  is  used  to  mix  the  concrete  mass, 
longer,  thus  giving  the  Portland  cement  ample 
opportunity  to  become  properly  set  and  in  this 
way  stucco  mixtures  are  possible  that  are 
more  uniform  in  color  and  less  liable  to  crack 
as  the  fiber  also  furnishes  additional  bond. 

There  is  one  point  which  is  frequently  lost 
sight  of,  that  is  it  is  possible  to  manufacture 
or  make  concrete  slabs  that  arc  free  from 
cracks  and  that  can  be  exposed  to  the  elements 
for  an  indefinite  period  without  discoloration. 
Therefore,  should  cracks  develop  in  a  well- 
constructed  stucco  work  it  can  be  invariably 
traced  to  settling  of  the  building  or  the  shrink- 
ing of  the  frame.  By  insisting  upon  thicker 
stucco  walls  the  liability  of  the  stucco  ctack- 
ing  is  reduced  to  a  minimum. 

The  price  of  lumber  is  readily  advancing 
and  the  desire  for  fireproof  exteriors,  espe- 
cially in  the  suburban  districts  as  well  as  artis- 
tic effects  that  may  be  obtained  from  stucco 
are  creating  a  universal  demand  for  this  type 
of  construction  and  while  the  initial  cost  may 
be  -slightly  more  it  is  such  a  small  part  of  the 
total  outlay  and  such  an  important  part  of 
the  structure  that  the  best  is  the  cheapest  in 
the  end. 


Time  and  Cost  of  Rock  Drilling  in 
Alaska —  rhe  following  figures  are  from  the 
annual  report  of  Mr.  R.  A.  Kinzie,  super- 
intendent of  the  Ready  bullion  mine,  Doug- 
las Island,  to  the  Alaska  United  Gold  Mining 
Company : 

Sloping,  33.06  ft.  drilled  and  4C.3C  tons 
broken  per  machine-drill  shift;  development, 
40.42  ft.  and  12.07  tons ;  sinking,  45.08  ft.  and 
15.24  tons.  The  cost  of  explosives  in  stoping 
averaged  about  $1.9.5  per  drill  per  shift;  in 
sinking.  $2.70,  and  in  drifting,  from  $1.90  to 
$2.88.  The  average  cost  of  supplies,  power, 
repairs,  etc.,  was  $o.G5  per  drill  per  shift.  On 
the  7nO-Foot  Claim  mine  of  the  same  com- 
pany the  average  number  of  feet  drilled  per 
machine  per  shift  in  stoping  was  24.99,  break- 
ing 30.94  ions  of  rock,  and  in  development. 
31.88  ft.  breaking  7.89  tons.  The  cost  for 'ex- 
plosives per  drill  per  shift  varied  from  $1.82 
to  $2.28  in  stoping,  and  from  $1.85  to  $3  in 
development.  On  this  mine,  the  cost  of  sup- 
plies, pow-.-r,  repairs,  etc.,  was  $4.68  per  drill 
per  shift. 


League  of  American  Municipalities. — An 
innovation  in  instructive  entertainment  of 
delegates  to  the  convention  of  the  League 
of  American  Municipalities  will  be  intro- 
duced at  the  St.  Paul,  Minn.,  convention, 
which  will  be  held  August  23-26,  by  furnish- 
ing what  will  be  known  as  a  municipal  exhibi- 
tion, according  to  a  decision  of  the  local  ex- 
ecutive committee.  Everything  from  electric 
light  plants  to  pencils — in  fact,  everything 
that  a  municipality  purchases  will  be  exhib- 
ited. More  than  1,500  invitations  will  be  sent 
out  to  the  various  firms  that  sell  to  cities.  It 
was  decided  by  the  committee  to  hold  the  con- 
vention sessions  in  the  banquet  room  of  the 
Auditorium  in  order  to  give  floor  space  tn 
the  exhibitions.  It  is  expected  that  about 
400  firms  in  all  parts  of  the  country  will  ex- 
hibit and  take  part  in  the  parade.  Floor 
space  will  be  sold  at  its  actual  cost  to  the 
committee. 


A  remarkably  fast  piece  of  track-laying  was 
recently  pccompli.shed  in  Syracuse.  N.  Y.,  on 
the  Syracuse,  Lake  Shore  &  Northern  Rail- 
road, when  3,720  ft.  of  56-lb.  rail,  weighing  a 
total  of  69,440  lbs.,  was  taken  out  and  re- 
placed with  a  70-lb.  rail,  weighing  a  total  of 
86,800   lbs.,    in    21   minutes   and    two    seconds. 
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Method   and  Cost  of  Raising  Embank- 
ment   and    Filling    Trestles   Using 
Steam   Shovel   and   Hart  Con- 
vertible    Cars   With    Lid- 
gerwood  Unloader. 

JiY    D.    A.    WALLACE.* 

The  Frisco  line  (C.  S.  N.  O.  &  P.  R.  R.) 
from  Beaumont,  Tex.,  to  Baton  Rouge,  La., 
was  built  through  the  Atchafalya  Swamp 
in  alternate  embankment  and  temporary  tres- 
tle. The  original  plans  were  made  for  con- 
tinuous embankment  of  station  work,  but  con- 
tinued high  water  in  the  swamp  prohibited  50 
per  cent  of  the  station  work  and  temporary 
trestling  was  resorted  to  for  filling  in  the  gaps 
between  the  embankment  which  had  been 
started  or  completed.  The  greater  portion  of 
the  grade  was  8  ft.  high.  The  material  in  the 
embankment  was  the  black  gumbo  commonly 
encountered  in  Southern  Louisiana  swamps. 
The  work  described  consisted  of  raising  the 
embankment  and  filling  in  the  temporary  tres- 
tling.    The  conditions  were  difficult. 

The  track  was  laid  following  closely  behind 
the  trestle  gang,  and  frequent  use  of  the  track 
by  the  bridge  material  train  put  the  track  into 
a  very  poor  condition.  A  great  portion  of  the 
embankment  built  by  station  work  was  par- 
tially washed  out  by  high  water  leaving  holes 
4  ft.  deep  for  15  or  20  ft.  of  track.  The  tem- 
porary trestles  stood  12  or  18  ins.  higher  than 
the  approaches.  This  condition  was  due  to  the 
excessive  settlement  of  the  swamp  soil  when 
put  up  by  station  work  and  also  to  heavy  rains. 
The  worst  holes  were  cribbed  up  with  ties  and 
tree  branches  but  even  then  a  great  amount 
of  delay  was  caused  the  unloading  trains  by 
derailment  and  trains  breaking  in  two  in  at- 
tempting to  get  over  the  bad  places.  It  was 
necessary  to  unload-  dirt  at  these  places  before 
the  track  could  be  surfaced,  as  the  gumbo 
would  not  hold  a  surface  under  one  trainload 
of  dirt.  In  many  instances  cars  were  unloaded 
standing  on  track  18  ins.  out  of  level  and  3 
ft.  out  of  surface  in  a  distance  of  10  ft.  along 
the.  rail. 

Hart  convertible  cars  were  used  and  were  un- 
loaded by  Lidgerwood  and  plow.  Before  dirt 
was  unloaded  on  the  fills  it  was  necessary  to 
jack  the  track  up  out  of  the  gumbo.  It  was 
impossible  to  move  the  track  with  No.  6  Bar- 
rett jacks  after  the  dirt  was  unloaded.  In 
many  instances  it  was  found  necessary  to  strip 
out  the  track  before  it  could  be  lifted  from  the 
gumbo  with  12  No.  6  Barret  jacks,  resting  on 
boards,  per  rail  length.  The  grade  on  embank- 
ment was  raised  not  less  than  12  ins.  at  any 
point. 

The  unloading  was  planned  so  that  when  the 
front  gangs  were  unable  to  get  the  track  in 
shape  ahead  of  the  unloading  or  when  they 
were  not  able  to  care  for  the  dirt  as  fast  as  it 
came,  the  unloading  was  done  on  the  trestles, 
and  as  they  were  being  filled  a  gang  was  kept 
busy  tamping  the  dirt  in  under  the  caps  and 
stringers.  Following  a  rain,  the  dirt  packed 
hard  and  the  caps  and  stringers  were  re- 
moved by  the  Lidgerwood  and  cable. 

The  shovel  pits  from  which  the  dirt  for  fill- 
ing was  taken,  averaged  a  15-ft.  face  and  1,600 
ft.  in  length.  The  dirt  was  a  sandy  clay  com- 
pacting very  quickly  in  embankment.  The  pit 
was  opened  up  along  one  side  of  the  main  line 
and  track  laid  behind  the  shovel  in  the  first 
cut  and  used  as  a  loading  track  for  the  next 
cut  of  the  shovel.  More  difficulty  than  usual 
was  experienced  in  keeping  the  pit  properly 
drained.  Good  drainage  was  very  necessary 
to  take  care  of  the  frequent  and  heavy  rains 
common  to  the  country.  Three  trains  were 
used,  1  loading  train,  which  also  handled  the 
water  cars  for  the  shovel,  1  swing  train  which 
made  the  run  of  12  miles  to  the  front  in  40 
minutes  and  1  unloading  train.  The  unloading 
was  started  12  miles  from  the  pit.  A  siding  and 
water  tank  were  located  tliere  affording  water 
to  the  swing  and  unloading  trains.    About  25 
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Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 


Cars 
Loaded. 
44 
44 


Cu.  Yds. 
1,320 
1,320 
2,460 


Cars 

Unloaded. 
44 
22 
60 


Dflays. 


83 

2,490 

83 

43 

1.290 

43 

92 

2,760 

88 

100 

3.000 

125 

82 

2,460 

43 

46 

1,920 

102 

52 

1,560 

63 

104 

3,120 

62 

105 

3.150 

124 

102 

3,060 

106 

83 

2,490 

61 

104 

3,120 

122 

94- 
106 
66 
82 
86 
32 

64 

40 
94 
22 
82 

60 


2.820 
3,180 
1,930 
2,460 
2,580 
960 


1,920 


1,200 

2,350 

440 

2,460 


1,800 
2,460 


124 
30 
82 
82 
62 
54 

64 

32 
94 
64 
82 

62 


1   hr.   shovel  breaking. 
Sunday. 


1  hr.  30  mins.   shovel  breaking. 


Sunday. 

5  hrs.  acct.  rain. 

1   hr.   10  mins.  pit  men — mud. 


3  hrs.  40  mins.  acct.  rain. 
Sunday. 


3  hrs.  acct.  rain. 

6   hrs.   moving  shovel. 

Sunday. 

1  hr.  10  mins.  truck  and  eng.  failure. 
yRain. 


1  hr.  derailment  at  shovel. 
Sunday. 


All  day  moving. 


Total    62,080 


minutes    were    generally    consumed    there    in 
switching  empties  and  locals. 

The  work  recorded  was  done  from  Sept.  12 
to  Oct.  16,  1907.  The  daily  expenses  were  as 
follows : 


Ice   

Water  at  50  cts.  per  tank  from  city. 
10  gals,   gasoline  at  10   cts 


1.00 
2.00 
1.00 


Loading,   Transporting  and  Unloading: 

Trainmaster    at    $150    per   mo 

Conductors  at   $100   per  mo 

Brakemen  at  $75  per  mo 

Brakemen  at  $60  per   mo 

Engineers  at  $100  per  mo 

Firemen  at  $75  per  mo 

Engine  watchmen  at  $60  per  mo 

1  Hostler    at    $75    per    rao 

1  Hostler  helper  at  $1.80  per  day 

1  Steamshovel  engineer  at  $150  per  mo. 
1  Steamshovel  craneman  at  $90  per  mo. 
1  Steamshovel  fireman  at  $75  per  mo... 
1  Steamshovel  watchman  at  $60  per  mo. 

1  Machinist  at  $0.35  per  hour 

1  Machinist   helper   at   $1.80   per  day... 

1  Blacksmith  at  $0.35  per  hour 

1  Blacksmith   helper  at   $0.20   per  hour. 

1  Car  repairer  at  $0.25  per  hour 

1  Car  repairer  at  $0,225  per  hour 

1  Carpenter  at   $0,275   per   hour 

1  Pumper   at    $60    per   mo 

1  Lidgerwood  engineer  at  $90  per  mo... 

6  Pit   men   at   $2   per  day 

6  Cablemen   at   $2    per   day 


5.00 
10.00 
7.50 
6.00 
10.00 
7.50 
6.00 
2.50 
l.SO 
5.00 
3.00 
2.50 
2.00 
3.50 
1.80 
3.50 
2.00 
2.50 
2.25 
2.75 
2.00 
3.00 
12.00 
12.00 


Total    supplies    $  86.56 

1  Steam  shovel  rent    $  10.00 

3  Engines   rent   at   $5.53   per   day 16.59 

62  Cars  rent  at  50  cts.  per  day 31.00 

1  Water  car  rent  at  50  cts.  per  day 0.50 

1  Spreader  rent  at  $2  per  day 2.00 

1  Lidgerwood  rent  at  $5  per  day 5.00 


Total  plant  rental   $  65.09 

Add    10%    super,    and    5%    misc $  40.15 


Total  wages   $116.10 

20  tons  coal  at  $4 $  80.00 

Supplies    2.56 


Grand  total   $307.90 

Note. — The  5%  misc.  includes  overtime,  etc. 

The  record  of  the  steam  shovel  work  load- 
ing, of  the  number  of  cars  unloaded  and  of 
delays  for  the  29  working  days  was  as  shown 
by  Table  I. 

The  division  of  labor  at  pit  and  at  front  and 
the  lineal  feet  of  track  raised  were  as  shown 
by  Table  II. 

In  the  above  record  the  labor  under  the 
heading  of  pit  labor  includes  labor  on  the 
trackwork  and  drainage.  Labor  under  the 
heading  of  front  labor  includes  all  labor  used 
in  handling  material  when  unloaded.  This 
same  statement  also  applies  to  the  cost  records 
of  the  work  which  are  given   in  Table   III. 


*Leeds,  Sioux  City,  la. 


Date. 
9—12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
-  1 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


10- 


TABI^E  II. 

Pitmen 

at 

Front 

Labor 

at 

Track 

$75 

$1.75 

Cost.          $100 

$75 

$1.74 

raised  ft. 

Cost. 

3 

30 

$60.00 

0 

31 

56.75              0 

1 

16 

400 

$  30.50 

10 

20.00             0 

1 

17 

400 

32.25 

2.50              0 

1 

2.50 

13 

35.25             0 

2 

53 

1,166 

97.75 

4 

9.50             0 

o 

41 

902 

76.75 

13 

35.25             0 

1 

37 

814 

67.25 

14 

37.00             0 

2 

54%' 

1.199 

100.37 

17 

42.25             0 

2 

59 

1,298 

108.25 

14 

37.00             0 

2 

55 

1,210 

101.25 

2.50             1 

2 

S.OO 

3 

92 

2,024 

171.83 

0 

11.25             1 

3 

112 

2,464 

206.83 

5 

11.25             1 

2 

117 

2,574 

213.08 

2 

93 

2,046 

171.08 

76 

1,672 

141.33 

o 

68 

1,496 

127.33 

2 

8.63 

io 

20.00             1 

2 

85.8 

2,178 

158.48 

6 

12.90             1 

2 

9 

67 
68 

125.32 
127.07 

22 

40.92             1 

2 

83.3 

2,000 

153.85 

2 

78 

1,000 

144.57 

20 

37.42             1 

2 
2 

74J^ 

1,320 

138.45 
8.07 

33 

60.17             1 

2 

56.4 

1,023 

106.77 

4 

9.42             1 

o 

11.5 

28.19 

22 

40.92             1 

60 

110.65 

23 

42.67             1 

72.4 

1,056 

132.35 

27 

49.67             1 

66.5 
58.6 

1,700 
1,848 

122.08 

108.20 

5.65 

is 

33.92             1 

73 
66 

1.780 

133.40 

121.16 

25 

46.19             1 

73 

133.40 

July  20,   1910. 
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TABLE  III. 

Pii'           Front        Shovel      Total  Cubic      No. 

$  60.00  i      60.00  1,320  44 

:.6.7B  S      30.50     $    30S  395.25  1,320  44 

20.00  32.25  308  360.25  2,460           82 

2.50  2.50  200  205.00        

35.25  97.75  308  441.00  2,490    83 

9.50  76.75  308  394.25  1.290    43 

;:2.25  67.25  308  407.50  2.760    92 

37.00  100.37  308  445.37  3,000    100 

42.25  108.25  308  458.50  2,460    82 

37.00  101.25  308  446.25  1,920    64 

2.50  5.00  200  207.50   

171.83  308  479.83  1,560    52 

11.25  206.83  308  526.08  3,120   104 

11.25  213.08  308  532.33  3,150   105 

171.08  308  479.08  3,060   102 

141.33  308  449.33  2,490    83 

127.33  308  435.33  3,120    104 

8.33  200  208.33   

20.00  158.48  308  486.48  2,820    94 

12.92  125.32  308  446.24  3,180   106 

127.07  308-   435.07  1,930  66 

40.92  153.85  308  502.77  2,460    82 

144.57  308  452.57  2.580    86 

37.42  138.45  308  483.87  960    32 

8.07  200  208.07   

60.17  106.77  308  474.94  1,920    64 

9.42  28.20  308  345.62   

40.92  110.65  308  459.57  1,200    40 

42.67  132.35  308  483.02  2,350    94 

49.67  122.03  308  479.70  440    22 

108.20  308  416.20  2,460    82 

5.65  200  205.65   

S.92  133.40  308  450.82  l.SOO           60 

121.15  308  429.15  2,460           82 

46.19  133.40  308  487.59       

5726.72        $3,519.29     $9,932  $14,178.01     62.080     2,054 

The  grand  total  cost  of  the  work  was  $14,- 
178.01,  which  gives  a  cost  of  $7  per  car  load 
of  earth  under  the  track.  At  30  cu.  yds.  per 
car  the  cost  would  be  $0,233  per  cu.  yd.  Pit 
cross-sections  showed  a  yardage  of  35,445  re- 
moved. This  brings  the  cost  up  to  40  cts.  per 
cu.  }'d.  Cars  were  loaded  higher  than  the  top 
edges  and  averaged  30  cu.  yds.  Allowing  20 
per  cent  for  swelling  of  material  it  is  an  in- 
teresting fact  that  the  car  measure  gave  55 
per  cent  in  excess  of  the  amount  of  material 
handled. 


Some  Records  of  Drag  Line  Bucket  Ex- 
cavator Work  on  Canal, 
with  Costs. 

The  San  Joaquin  and  Calaveras  rivers  in 
California  form  a  Y  between  the  arms  of 
which  is  located  the  city  of  Stockton.  The 
land  between  the  arms  of  the  Y  is  low  and 
flat  and  is  cut  by  numerous  small  streams 
which  are  tributary  to  the  main  rivers.  Years 
ago  one  of  these  small  streams  passing 
through  Stockton  was  canalized  to  a  depth  of 
'■<  ft.  for  navigation  and  is  known  as  the  Stock- 
ton channel.  Another  stream  known  as  Mor- 
mon slough  empties  into  Stockton  channel 
about  4,000  ft.  from  its  head  in  Stockton  ;  the 
upper  stretches  of  Mormon  slough  bisect  the 
arms  of  the  Y.  In  times  of  flood  the  waters 
of  Mormon  slough  inundate  portions  of  Stock- 
ton and  which  is  more  ruinous,  carry  large 
quantities  of  silt,  which  are  deposited  in  Stock- 
ton channel.  Because  of  this  silt  deposit  from 
100,000  to  200,000  cu.  yds.  of  dredging  are  re- 
quired each  year  to  maintain  depth  in  Stock- 
ton channel.'  To  obviate  this  heavy  mainte- 
nance charge  and  to  prevent  inundation  the 
U.  S.  Government  planned  a  diverting  canal 
from  Mormon  slough  across  the  angle  of  the 
Y  above  Stockton  to  the  Calaveras  River. 
Below  where  the  Diverting  Channel  connects 
with  it  Mormon  slough  will  be  dammed. 
Flood  waters  will  then  pass  through  the  Di- 
verting Channel  into  the  Calaveras  River, 
which  will  be  dredged  and  lowered  to  handle 
them,  and  avoid  Stockton  and  the  Stockton 
Channel  altogether. 

The  Diverting  Canal  is  5.25  miles  long 
with  a  cross-section  150  ft.  wide  on  the  bot- 
tom, with  side  slopes  of  1  on  1^.  With  a 
slope  of  4  ft.  per  mile  the  canal  has  a  capaci- 
ty of  12,000  sec.  ft.  This  canal  is  being  ex- 
cavated with  two  drag  line  excavators.  One 
of  these  excavators  is  a  Heyworth-Newman 
machine,  having  a  100-ft.  boom  and  a  3V2 
cu.  yd.  bucket,  built  by  the  Bucyrus  Co.,  South 
Milwaukee,  Wis.  The  second  machine  was  a 
clamshell  machine  with  a  110-ft.  boom,  which 
had  been  converted  into  a  drag  line  excavator 
with  a  2%-cu.  yd.  Heyworth  bucket.  The  fol- 
lowing methods  of  work  are  given  by  Mr.  H. 
A.  Halleck:* 


The  method  followed  in  doing  the  work  was 
to  set  up  the  Heyworth  excavator  7  ft.  from 
the  center  line  of  the  channel  in  order  to  con- 
trol the  excavation  of  the  outer  30  ft.  opposite 
the  levee  side.  This  allowed  the  boom  to  de- 
posit the  spoil  on  the  levee  site  clear  of  the 
berm.  When  about  2,000  feet  of  progress  had 
been  made  in  this  manner,  the  machine  was 
placed  in  about  31  ft.  and  another  section  was 
taken  out  up  to  7  ft.  of  the  levee  side.  The 
converted  clamshell  machine  followed,  taking 
out  the  remnant.  The  excavating  machines 
were  all  mounted  on  rollers,  made  of  8-in.  ex- 
tra heavy  hydraulic  pipe,  with  pine  centers 
pressed  in,  and  were  moved  forward  on  12x14 
in.  timbers. 

The  fuel  used  on  the  m.achines  was  oil,  from 
the  Standard  Oil  Co.,  hauled  to  the  work  in 
tank  wagons.  It  was  transferred  to  the  tanks 
on  the  machine  by  means  of  a  gasoline  pump. 
The  tanks  on  the  wagons  and  on  the  machines 
have  a  capacity  of  about  1,000  gals.,  sufficient 
for  supplying  the  machines  for  about  30 
hours.  Oil  cost  $1  per  barrel  and  proved  more 
efficient,  cheaper  and  easier  to  handle  than 
coal. 

One  of  the  problems  in  connection  with  this 
work  was  the  necessary  water  supply  for  the 
boilers.  In  the  absence  of  any  stream,  it  was 
found  necessary  to  bore  wells  about  every 
4,000  ft.,  at  which  a  pumping  plaqt,  equipped 
with  Worthington  duplex  pumps,  was  in- 
.stalled.  From  here  the  water  was  supplied  to 
the  machines  by  means  of  a  1%-in.  pipe  line. 
Even  at  that  the  water  had  strong  liming  pro- 
pensities, which  necessitated  a  shutdown  of  18 
hours  a  week  for  washing  out  the  boilers  and 
making  other  repairs.  The  work  was  carried 
on  continually  7  days  a  week  and  24  hours  a 
day. 

The  progress  made  on  the  work  averaged 
about  60,000  cu.  yds.  per  month.  Tisco  teeth 
were  used  on  the  buckets,  but  the  material 
was  so  hard  in  spots  that  they  had  to  be 
changed  as  often  as  three  times  a  day.  The 
cables  were  attached  to  the  buckets  by  means 
of  extra  heavy  sockets. 

Each  machine  is  equipped  with  a  dynamo 
for  generating  current  for  lights  during  the 
night-shift.  Two  searchlights  are  attached  to 
the  booms  of  the  machines  and  other  lights 
are  placed  along  the  line. 

The  organization  under  which  this  work  is 
done  consists  of  the  following: 


To  this  ambunt  must  be  added  the  overhead 
expense,  plant  cost  and  interest  on  the  money 
invested.  The  price  paid-  for  doing  the  work 
was  loj^c  per  cu.  yd. 

The  above  prices  paid  for  labor  included 
board.  On  account  of  the  extent  of  the  work, 
it  was  necessary  to  have  a  camp  that  could 
readily  be  moved.  The  camp  consisted  of  two 
large  tents  which  were  used  as  sleeping  quar- 
ters by  the  men  and  two  smaller  tents  for  the 
engineers,  superintendent  and  captains,  also 
serving  as  offices.  A  cook  wagon,  of  the 
same  type  as  are  used  on  the  ranches,  was 
used  both  for  doing  the  cooking  and  as  mess 
tent.  This  outfit  proved  satisfactory  from 
every  standpoint. 

The  following  figures  show  the  excavation 
record  for  one  vear  in  cubic  vards ; 

Converted 

1909  Dragline.     Clamshell. 

April    7,945  

May     41,728  17.800 

June    34,600  26.400 

July    31.200  28.500 

August   30.700  27.300 

September    28.400  28,900 

October    34.500  33.600 

November     31.300  29.000 

December    28.600  15,700 

January,  1910   33,700  7,800 

February     44,600  

March     47,000  

April    43,000  27,600 

Totals    437,873  242.600 

From  the  above  figures  given  by  Mr.  Hal- 
leck we  get  the  average  output  per  month  for 
the  standard  Heyworth-Newman  machine  of 
33,083  cu.  yds.,  and  for  the  converted  ma- 
chine 24,200  yds.,  making  a  total  for  both  ma- 
chines of  57,943  cu.  yds.  Taking  the  ex- 
penses given,  we  have  a  cost  of  nearly  12  cts. 
per  cu.  yd.,  not  including  overhead  expenses, 
etc.  A  notable  item  in  the  expenses  given  is 
the  cost  of  lubricating  oil  and  repairs  of  $2,- 
22'^  per  month  for  two  machines. 


A  3.000,000  Cu.  Yd.  Channel  Improve- 
ment from  Apalachicola  River  to  St. 
Andrews  Bay,  Florida. 

l;V   C,    C.    SCHERER.* 

The  River  and  Harbor  bill,  which  became  a 
law  on  June  25,  1910,  carried  two  of  the  most 
important  projects,  commercially,  which  have 
been  embodied  in  any  bill  for  many  years. 
viz. :     "Improving  channel   from   Apalachicola 


Note ^  Figures  inCirdes  indi- 
cate Mi/es  ■  Soundings  ore  m 
Feet  and  refer  toMSL 


Maps   Showing    Proposed   Channel   Connecting   Apalachicola   River  and   St. 

Andrews     Bay,   Florida. 


"Contractor,"  July  1,   1910. 


1  superintendent. 

2  captains,  1  on  each  maclime. 

3  leveemen,  6  hours  on  and  12  oft. 
2  mates,   1  on  each  machine. 

4  flremen.  2  on  each  machine. 
8  deckhands. 

1  blacksmith. 
1  helper. 
1  cook. 

1  flunkey. 

2  pumpmen. 

1  handyman.  ,  ,.        j  *    •  ..* 

1  team  of  6  horses  for  hauhng  oil  and  freight- 
ing. 
The  expenditure  per  month  was  as  follows : 

Pay  roll  *^'If^ 

Fuel  oil  • •. ^%%\ 

Lubricating  oil  and  repairs ■  ''■''-" 

$6,919 


River  to  Saint  Andrews  Bay,  Fla.,"  and  "Im- 
proving Saint  Andrews  Bay,  Fla."  These  two 
projects  are  closely  allied,  each  being  depend- 
ent upon  the  other  for  benefits  to  a  large 
volume  of  commerce.  They  will  complete  a 
river  system  of  great  value.  Quoting  from 
the  report  of  Captain  H.  B.  Ferguson,  Corps 
of  Engineers,  U.  S.  A.,  will  give  an  idea  of 
their  importance: 

The  Apalachicola  River,  formed  at  River  Junc- 
tion by  the  Flint  and  Chattahoochee  rivers,  is 
137  miles  long.  The  Chattahoochee  River  is  nav- 
igable to  Columbus,  Ga.,  a  distance  of  about  163 
miles.     The  Flint  River  is  navigable  all  the  year 
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rouna  to  Bainbridge,  Ga.,  and  during  med'"™ 
low  water  to  Albany,  Ga..  a  distance  of  106 
miles.  The  other  natural  tributary  is  tlie  cm- 
pola  River,  which  flows  into  the  Dead  Lakes. 
and,  connecting  those  lakes,  is  navigable  for 
about  66  miles.  The  total  navigable  length  of 
the  river  system  is  about  470  miles. 

The  commerce  carried  on  the  Apalachicola- 
Chattahoochee-Flint-Chipola  river  system  in 
1908  was  estimated  at  120,000  tons,  valued  at 
approximately  $12,000,000,  although  it  is  d*- 
cult  to  arrive,  with  accuracy,  at  the  real  vol- 
ume of  freight  carried  on  this  river  system. 
With  the  completion  of  these  projects,  the 
freight  from  a  river  system  passing  through 
a  rich  territory  of  470  miles  in  length  can  be 
much  more  economically  handled,  ihe  tirst 
improvement— Apalachicola  River  to  bamt 
Andrews  Bay— covers  a  distance  of  about  6^ 
miles;  from  Apalachicola  to  the  east  end  of 
East  Pay,  an  arm  of  Saint  Andrews  Bay,  by 
way  of  Lake  Wimico,  Searcy  Creek  and  the 
South  prong  of  Wetappo  Creek,  as  shown  by 
the  accompanying  map.  It  is  estimated  that 
this  improvement  will  entail  the  removal  ot 
approximately  3,000,000  cu.  yds.  of  material, 
a  portion  to  be  dredged  through  the  river  and 
creek  beds,  and  a  portion  to  be  cut  through 
swamps  and  other  lands,  giving  a  channel  05 
ft  wide  and  5  ft.  deep,  the  entire  project  to 
cost  $450,000.  The  Act  of  1910  carries  $100,- 
000  for  commencing  work  under  the  project 
submitted  by  Captain  Ferguson  and  approved 
by  the  Board  of  Engineers  for  Rivers  and 
Harbors. 

Another  important  feature  of  this  improve- 
ment, which  makes  it  especially  valuable,  is 
that  should  the  proposed  inland  waterway 
from  Saint  George  Sound  to  the  Rio  Grande 
River,  which  forms  part  of  the  entire  pro- 
jected intra-coastal  waterway  along  the  At- 
lantic and  Gulf  coasts,  be  adopted,  this  ini- 
provement,  with  enlarged  depth  and  width, 
would  form  no  insignificant  link  in  the  great 
chain  of  inland  navigation. 

The  improvement  of  Saint  Andrews  Bay, 
for  which  the  Act  of  1910  appropriated  the 
sum  of  $75,000  on  the  continuing  system,  car- 
ries a  total  authorization  of  $203,560.00.  This 
bay  is  110  miles  southeast  of  Pensacola  and, 
including  its  three  arms  known  as  East,  North 
and  West  Bays,  has  an  area  of  about  104 
square  miles.  '  The  bay  is  connected  with  the 
Gulf  of  Mexico  by  two  passes— East  Pass  and 
West  Pass. 

The  unique  feature  of  this  project  is  that 
it  diverts  the  greater  part  of  the  commerce 
of  the  Apalachicola-Qiattahoochee-Flint-Chi- 
pola  system  from  Apalachicola  Bay,  its  nat- 
ural outlet,  to  Saint  Andrews  Bay,  the  latter 
being  one  of  the  finest  natural  harbors  in  the 
world.  The  reason  for  this  is  that  Apalach- 
icola Bay  is  subject  to  heavy  silt  deposits  and 
it  is  not  believed  to  be  practicable,  at  rea- 
sonable cost,  to  maintain  sufficient  depth. 

It  is  proposed  to  effect  improvement  by 
dredging  a  channel  through  East  Pass  and 
Camel's  Back  shoals.  It  is  estimated  that,  for 
a  channel  200  feet  wide,  with  side  slopes  of 
6  on  1,  and  a  depth  of  22  ft.,  it  will  require  the 
removal  of  2,000,000  cu.  yds.  of  material. 
However,  as  in  all  exposed  channels  of  this 
kind,  the  total  excavation  required  will  be  in- 
creased above  that  figured  between  fixed 
lines,  due  to  fill  while  the  work  is  pro- 
gressing, the  estimate  of  the  amount  of  ma- 
terial to  be  removed  should  be  somewhat  in- 
creased. 

It  is  believed  that  nart  of  the  work  will  be 
done  by  contract  and  part  by  government 
plant.  It  is  estimated  that  the  prospective 
commerce  affected  by  this  improvement,  to- 
gether with  that  of  the  ,\paIachicola  River  to 
Saint  Andrews  Bay  canal,  will  aggregate  about 
$23,000,000,  and  that  after  completion  of  the 
Isthmian  Canal  its  commerce  will  be  greatly 
increased. 


A  total  of  21,398  cu.  yds.  of  concrete  was 
laid  in  the  Gatun  Locks  of  the  Panama  Canal 
during  the  week  ending  July  2,  1910,  or  an 
average  of  3,5fi5  cu.  yds.  per  day.  This  is 
the  highest  'daily  average  for  any  work  up 
to  this'timc.  The  largest  day's  run  was  3,989 
cu.    vds. 


Methods  of  Making  Deep  Fills  by  Suspend- 
ing Track  from  Cableway. 

A  method  of  making  a  railway  fill  by  dump- 
ing from  a  wire  lope  suspended  track  was  de- 
scribed in  a  paper  by  Mr.  J.  L.  Ingle,  Jr.,  re- 
printed in  our  issue  of  June  1,  1910,  from  I'.e 
Journal  of  the  American  Society  of  Engineer; 
ing  Contractors.  In  the  May,  1910,  issue  of 
the  same  journal  there  is  an  interesting  dis- 
cussion on  this  and  similar  schemes  for  em- 
bankment construction  by  Messrs.  F.  E.  Cud- 
wortli  and  Daniel  J.  Hauer,  which  we  print 
below. 

Mr.  Cudworth.— In  the  paper  by  Mr.  J.  L. 
Ingle,  Jr.,  the  methods  for  making  high  em- 
bankments are  given  as   follows : 

(1)  By  Jacking  Track, 

(2)  By  Dumping  from  a  Trestle. 
To  these  I  would  add  a  third— that  of  aerial 

dump.  This  method  has  also  been  called 
"cable-way"  and  "suspended  cradle,"  but  prob- 
ably the  term  "aerial  dump"  will  be  generally 
adopted,  so  that  is  the  name  that  we  shall 
give   it.  •     J   , 

This  interesting  case  so  well  described  by 
Mr.  Ingle  would  come  under  the  third  meth- 
od. It  is  one  of  the  early  cases  which  doubt- 
less  led   up  to   the   present   form. 

First  the  supports  of  the  cable  were  at 
grade.  Next,  the  ties  still  being  laid  on  the 
cable,  one  support,  the  one  on  the  side  toward 
which  the  fill  was  being  made,  was  raised  to 
prevent  the  track,  when  loaded,  from  sinking 
so  far  below  grade;  and  this  made  it  easier 
to  pull  the  empty  train  away.  The  third  step 
was  to  raise  both  supports  for  the  cable  or 
cables,  and  suspend  the  track  from  the  cables 
by  cross-beams  or  stringers,  thereby  making 
the  track  much  steadier  under  load,  and  also 
making  it  unnecessary  to  dump  successive  cars 
opposite  ways.  The  benefit  from  this  will  be 
mentioned  later.  The  fourth  step  was  to  pro- 
vide a  way  to  move  the  cradle,  as  the  sus- 
pended track  is  now  called,  as  a  whole ;  and 
also  to  provide  a  way  to  adjust  it  in  height. 

With  these  improvements  worked  out,  the 
aerial  dump  as  now  used  is  not  only  an  eco- 
nomical and  satisfactory  method  of  making 
high  embankments  over  firm  ground,  but  the 
only  one  to  be  used  in  such  work  over  swamps 
or  bodies  of  water  with  bad  bottom.  In  a  case 
mentioned  later,  at  Freestone,  Va.,  the  fill  as 
staked  out  called  for  125,000  cu.  yds.,  but 
025,000  cu.  yds.,  or  five  times  the  estimated 
yardage,  were  actually  required  to  make  the 
fill.  This,  no  doubt,  would  have  been  an 
awkward  piece  of  work  to  accomplish  either 
by  jacking  the  track  or  dumping  from  a 
trestle. 

In  the  West,  where  this  method  was  first 
used,  a  patent  was  taken  out  by  a  man  in 
California.  This  patent  right  was  purchased 
by  an  Eastern  man,  and  the  requisite  appli- 
ances are  now  manufactured  by  the  New 
York  Cableway  &  Engineering  Co.  of  New 
York  City.   ' 

In  the  East,  the  earliest  use  of  the  aerial 
dump,  to  the  writer's  knowledge,  was  made 
by  David  W.  Flickwir,  a  contractor,  on  the 
Lynchburg  Belt  Line,  N.  &  W.  cutoff.  Both 
supports  were  above  grade,  and  the  track  was 
suspended  from  the  cables  on  crossbeams  and 
stringers.  Again,  the  aerial  was  used  on  the 
D.  L.  &  W.  cut-off  at  Rosevillc.  track  sus- 
pended. At  present  the  method  is  in  opera- 
tion on  the  same  contract  at  Andovcr,  N.  J. 

As  the  work  at  Andover  affords  a  good  il- 
lustration of  the  use  of  the  aerial  dump,  and 
is  otherwise  very  interesting,  a  brief  descrip- 
tion of  the  work  to  be  done  on  this  part  of  the 
D.,  L.  &  W.  cut-off,  and  the  methods  em- 
ployed, will  be  given.  The  fill,  which  is  said 
to  be  the  largest  in  the  world,  is  for  a  two- 
track  roadbed,  and  extends  from  Andover  to 
Huntsville,  N.  J.,  a  distance  of  about  3^/4 
miles.  It  will  contain  about  0,500,000  cu.  yds., 
or  2M>  times  the  amount  of  CKcavation  re- 
quired for  the  Pennsylvania  station  in  New 
S'ork   City. 

Of  this  fill,  3,500,000  cu.  yds.  will  b'  made 
by  the  first  method  mentioned  in  Mr.  J.  L. 
Ingle,  Jr.'s  paper,  viz.,  jacking  track.  The  ma- 
terial used  will  be  mostly  earth,  and,  in  the 
highest  place,  tlie  dump  is  110  ft. 


Two  million  yards,  a  good  pan  »f  which 
will  be  in  a  fill  80  ft.  high,  will  be  made  by 
the  second  method,  viz.,  dumping  from  a 
trestle.    This  material  will  be  mostly  jarth. 

The  remaining  1,000,000  cu.  yds.  of  the  fill 
will  be  made  by  the  third  method,  viz.,  the 
aerial  dump.  The  material  will  be  both  earth 
and  rock,  and,  in  the  highest  place,  the  em- 
bankment will  be  108  ft. 

The  part  of  the  embankment  made  by  this 
method  will  be  2,400  ft.  in  length.  The  lay- 
out for  the  work  is  a  cable-way  with  two 
spans,  one  being  1,000  ft.,  and  the  other  1,20(> 
ft.,  supported  by  three  towers,  one  set  at 
grade,  60  ft.  high,  and  two,  150  ft.  high,  the 
tops  being  100  ft.  above  grade.  The  anchor- 
ages are  placed  in  sojid  rock,  108  ft.  and  300 
ft.  back  of  the  outside  towers.  The  cradle 
carrying  the  track,  36-in.  gage,  45-lb.  rail,  is 
suspended  from  the  main  cables,  and  is  in- 
tended to  hold  a  train  of  eight  4-yard  cars. 
These  cars  weigh  about  5,500  lbs.  apiece  empty, 
making  the  live  load  22  tons.  The  dead  load 
is  about  14  tons,  making  the  total  load  carried 
by  the  main  cables,  30  tons. 

The  towers  are  all  of  wood  construction, 
four  legs  made  of  two  pieces  of  6x12  yellow- 
pine  with  3-inch  fillers,  x-braced  with  3xl2's. 
guyed  half  way  up  and  at  the  top,  and  have 
oak  block  saddles  12  ft.  from  centre  to  centre. 
As  now  used,  these  saddles  are  18  ft.  fr«ni 
centre  to  centre. 

The  cables  are  2'A-in.  diameter  crucible  cast 
steel,  2,800  ft.  long,  and  weigh  11  tons  each. 
One  end  is  fastened  directly  to  the  dead  man; 
the  other  has  a  pulling  up  tackle  consisting 
of  four  sheave  blocks,  "reeved"  up  with  1-in. 
wire  rope,  by  which  the  tension  is  adjusted  by 
using  dinkey  engines.  A  moveable  "follow 
up"  tower  is  used  when  the  cradle  is  near  the 
middle  of  the  span. 

The  cradle  is  suspended  from  the  main  ca- 
bles by  U  plates  and  Ys-in.  wire  rope  hangers, 
having  at  the  bottom  double  blocks,  reeved 
up  with  %-in.  wire  cables  for  the  purpose  of 
adjustment.  From  these  suspenders  are  hung 
12x16  yellow  pine  crossbeams,  carrying  10x12 
yellow  pine  stringers,  on  which  the  track  is 
laid.  The  spacing  of  the  crossbeams  is  24  ft., 
with  the  exception  of  the  first  span,  which 
is  30   ft. 

The  scheme  for  operation  is  as  follows: 
The  fill  was  started  from  the  high  end.  grade 
55  per  cent,  the  cradle  being  suspended  be- 
tween the  60  and  the  150  ft.  towers,  clearance 
being  provided  to  run  trains  through  the  base 
of  the  first  tower.  The  cradle  was  moved 
ahead  until  the  adjusting  falls  were  "block 
and  block"  on  the  shortest  hangers.  The 
dum^  was  then  widened  and  the  follow  up 
tower  brought  forward.  The  cradle  and  short 
towers  were  moved  out  as  the  work  pro- 
gressed until  near  the  150  ft.  tower,  when, 
the  short  tower  not  being  necessary,  the  cradle 
was  advanced  to  the  150  ft,  tower.  The  bot- 
tom of  this  tower  having  been  surrounded  by 
the  fill  the  braces  were  removed  to  permit 
cars  to  pass  through  it,  and  the  hangers  were 
then  transferred  to  the  other  side  of  the 
tower,  as  needed.  Pulling  down  falls  are  used 
on  the  main  cables  near  the  cradle  to  prevent 
too  great  a  deflection.  Tliey  draw  the  main 
cable  down  until  the  sag  that  occurs  when  the 
load  goes  on  is  reduced  to  two  or  three  feet. 

The   cost    for   placing   the    material   by   this 
method  may  be  divided  into  three  parts : 

(1)  Innitial  cost. 

(a)  Material,    Including   Delivery. 

(b)  Erection. 

(2)  Operating  Expense. 

(a)  Dumping. 

(b)  Moving     Cradle     and     Follow-up 
Tower. 

(3)  Interest  on  Investment  and  Depreciation. 
From  this  may  be  deducted  the  value  of  all 

materials  above  grade,  which  are  saved  at  the 
end  of  the  work.  These  consist  of  main  ca- 
bles, and  all  guy  wires,  which  should  be  in 
good  condition,  about  one^half  of  the  timber 
in  the  towers,  and  the  tackle  for  main  and 
suspension  cables,  and  attachments  and  tim- 
ber  in   the   cradle. 

The  first  item,  "Initial  Cost,"  including 
Erection,  is  estimated  at  $13,000.  Interest 
thereon  for  about  two  years  at  4  per  cent 
amounts  to  $1,000,  making  a  total  of  $14,000. 
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Deducting  from  this  total  a  salvage  of  $4,000, 
leaves  an  expenditure  of  $10,000. 

In  order  to  make  comparisons  with  other 
cases,  this  item  of  expenditures  should  be 
charged  only  to  that  part  of  the  fill  actually 
put  in  directly  from  the  cradle.  This  per- 
centage varies  with  the  width  of  the  top  of 
the  embankment.  In  this  particular  case  12 
ft.  of  the  35  ft.  finished  roadbed  was  made 
in  this  manner,  which  amounts  to  about  three- 
quarters  of  the  total  yardage.  To  make  this 
fill  of  1,000,000  yds.  would  require  about 
800,000  cu.  yds.  pit  measure;  and  three- fourths 
of  this,  000,000,  would  make  the  cost  a  little 
over  1%  cts.  a  yard.  The  operating  expense, 
includes  the  dumping  and  the  moving  of  the 
cradle  and  of  the  follow-up  tower,  and 
amounts  to  about  2Vi  cts.  a  yard,  pit  measure- 
ment. The  cost  for  moving  the  cradle  de- 
creases as  the  men  become  more' familiar  with 
the  work.  The  depreciation  and  interest 
charges  were  combined  with  the  item  of  first 
cost. 

Summing  up,  this  gives  the  cost  of  placing 
the  material  in  the  embankment  (12  ft.  wide 
on  top)  as  4  cts. ;  which  is  especially  econom- 
ical for  work  done  under  adverse  conditions, 
such  as  bad  bottom,  absence  or  high  price  of 
timber,  and  like  causes. 

The  advantage  of  this  method  over  the  one 
mentioned  by  Mr.  Ingle  in  his  paper  is,  that 
the  suspended  cradle  affords  such  stability 
that  all  the  cars  may  be  dumped  on  one  side 
if  necessary.  Two  men,  one  on  each  side  at 
the  shoulder  of  the  dump,  knock  the  chains 
loose  from  those  cars  on  which  there  is  no 
rock  that  will  not  clear  the  doors.  The  cars 
are  then  free  to  go  either  way  and  to  dump 
automatically.  Those  cars  whicli  are  loaded 
with  rock  that  may  not  clear  the  car  doors, 
are  "dogged,"  or  chained  to  the  rails  before 
dumping. 

The  blocks  are  fastened  to  an  auxiliary  wire 
rope,  which  hangs  just  below  the  main  cable 
and  runs  back  through  a  block  at  the  tower, 
and  then  to  the  ground.  By  means  of  this 
line  the  cradle  is  rolled  along  on  the  main 
cables.  This  does  away  with  the  friction  in 
pulling  the  U  plates  along  on  the  cables. 

D.  J.  Hauer. — One  of  the  earliest  schemes 
I  ever  heard  of  for  doing  away  with  the  tem- 
porary trestle  of  a  high  and  large  embank- 
ment was  in  Switzerland,  some  years  ago. 
when  a  steel  cantilever  was  built,  extending 
over  the  end  of  the  bank,  and  anchored  to  the 
new  bank  as  it  was  made,  being  moved  ahead 
by  a  system  of  cables  and  dead  men.  A  sim- 
ilar cantilever  was  also  used  in  the  northwest 
by  a  contractor,  whose  name  I  do  not  remem- 
ber at  the  present  time.  A  large  embankment 
in  Montana  was  built  with  a  smaller  canti- 
lever structure.  In  these  cases  a  large  amount 
of  steel  had  to  be  fabricated  and  hauled  and 
erected ;  and,  as  the  salvage  on  it  was  small, 
I  think  the  cost  was  rather  high.  Therefore, 
tliis  method  was  not  used  very  much. 

A  method  somewhat  similar  to  the  one  Mr. 
Ingle  described  was  used  on  the  Lake  Erie  & 
Pittsburg  R.  R.  by  Williams  Bros.  &  Morse 
Co.,  a  few  years  ago.  On  their  embankment 
the  anchors  were  40  ft.  apart.     The   embank- 


ment contained  about  175,000  cu.  yds.  Instead 
of  erecting  double  bents,  they  simply  put  up  an 
A  tower  in  the  centre  of  their  embankment, 
and  then  constructed  two  short  pieces  of 
trestle  at  each  end.  By  means  of  dead  men, 
they  anchored  their  cables  into  the  natural 
ground,  and  ran  them  over  these  two  short 
pieces  of  trestle  and  over  the  tower,  and  thus 
had  a  suspended  cableway  similar  to  the  one 
Mr.  Ingle  described.  They  were  able  to  bed 
their  cableways  in  the  rock  itself,  which  hap- 
pened to  be  at  both  ends.  They  dumped  6  to 
12  4-yd.  cars  in  a  trainload.  The  cost  of  this 
cableway  bridge  was  about  $1,531,  or  about  1 
ct.  a  cu.  yd.  The  contractors  estimated  that 
a  temporary  trestle  built  in  place  of  this 
would  have  cost  about  $3,274,  or  nearly  2  cts. 
a  cu.  yd. 

In  regard  to  costs,  I  might  say  that  in  build- 
in  a  large  number  of  temporary  trestles,  and 
keeping  very  accurate  records,  where  logs 
could  be  obtained  on  the  ground  at  from  3  to 
5  cts.  per  linear  foot,  and  carpenter  wages 
were  from  $2.50  to  $3.00  a  day,  my  experience 
is  that  the  cost  ranges  anywhere  from  1  to 
8  cts.  per  cu.  yd.  Over  low  structures,  where 
the  amount  of  material  to  be  dumped  is  not 
large,  the  cost  runs  frequently  from  4  to  5 
cts.  per  cu.  yd.,  and  maybe  a  little  higher;  al- 
though in  one  case,  near  Savannah,  Ga.,  I 
erected  a  long,  low  temporary  trestle,  at  an 
average  height  of  8  ft.,  for  2%  cts.  a  yd.  But 
I  was  able  to  get  my  stringers  by  buying  and 
reselling,  so  the  cost  was  only  $2  per  thousand. 
For  'he  short  bents,  placed  on  18-ft.  centres, 
I  was  able  to  get  the  timber  off  the  right-of- 
way.  But  on  that  same  work,  where  we  were 
compelled  lo  buy  our  longer  timbers,  the 
cost  was  about  3  cts.  a  cu.  yd.  for  a  trestle 
about  28  ft.  high. 

On  one  job  in  North  Carolina.  I  erected 
temporary  trestles,  varying  in  height  from  30 
ft.  to  50  ft.,  in  some  cases  triple-deck  in  their 
framing,  and  they  cost  from  2%  cts.  to  5  cts. 
per  cu.  yd.  for  the  material  placed  in  the  em- 
bankment. The  cost  of  timber  was  3  cts., 
and  carpenters  were  paid  $2.50  a  day.  The 
amount  of  iron  was  small,  being  in  the  bents 
mostly.  The  stringers  ajid  ties  were  not  fast- 
ened with  metal. 

I  have  some  costs  of  one  structure,  about 
70  ft.  high,  where  the  price  of  timber  was 
about  5  cts.  a  foot,  and  of  labor  $3  a  day  for 
the  carpenter,  and  the  average  per  cubic  yard 
was  between  7  and  8  cts.  There  were  some- 
thing  like   150,000  cu.   yds. 

In  California,  or  in  Nevada,  E.  B.  &  A.  L. 
Stone  Co.  used  a  car  unloader,  as  they  called 
it,  which  was  the  invention  of  their  engineer, 
Mr.  F.  F.  Floyd.  This  consisted  of  a  circular 
piece  of  track.  They  had  a  single  piece  of 
track  extending  to  the  dump,  where  a  double 
track  was  laid  running  into  a  circular  track 
where  the  embankment  was  being  made.  The 
circular  track  was  held  up  by  a  gin-pole,  like 
a  maypole,  in  the  centre,  w'ith  cables  stretched 
down  from  it,  and  with  a  farmework  to  help 
support  the  whole  thing,  over  the  end  of  the 
bank  itself.  There  was  a  hoisting  engine  be- 
tween the  gin-pole  and  the  end  of  the  em- 
bankment, which  operated  two  cables.     A  car 


was  picked  up  by  this  cable  and  run  on  to  the 
circle,  and  dumped  on  the  outer  edge,  and 
brought  back  to  the  bank.  The  whole  struc- 
ture was  moved  forward  as  the  embankment 
was  built.  It  was  used  on  some  embankments 
as  high  as  114  ft.  The  hoisting  engine  was  of 
IS  h.  p.  Eight  cars  were  unloaded  in  a  min- 
ute, it  was  not  possible  to  test  the  capacity 
of  the  unloading  device  for  the  simple  rea- 
son that  enough  cars  could  not  be  procured 
for  the  purpose.  The  engineer  stated  that  it 
was  not  an  economical  device  for  -embank- 
ments less  than  35  ft.  in  height. 

I  was  once  associated  with  contractors,  who 
used  a  cableway  to  build  an  embankment,  an 
ordinary  cable-way,  by  having  skips,  placed  on 
flat  cars,  loaded  with  steam  shovels.  We  ran 
the  train  under  the  cable-way  and  picked  up 
the  skips,  and  carried  them  out  and  dumped 
them  by  means  of  an  aerial  dump.  That  was 
done  because  we  had  to  cross  a  river,  which 
it  was  not  possible  to  bridge  with  a  temporary 
bridge,  and  the  embankment  was  built  on  the 
opposite  side  of  the  river  from  which  we  ob- 
tained the  spoil.  We  thus  made  the  embank- 
ment by  an  ordinary  cable-way. 

I  have  not  any  cost  data  of  that  job,  but 
the  method  adopted  for  doing  the  work  was 
the  only  one  we  could  conceive  of  at  the 
time  without  building  a  bridge  across  the 
river. 

The  work  Mr.  Cudworth  spoke  of,  that 
Mr,  Flickwir  did  in  Virginia,  was  at  the  Free- 
stone River.  The  conditions  were  exceptional 
there.  The  steam  shovel  cut  was  on  the  south 
side  of  the  river,  which  is  a  slow  stream  and 
very  easily  flooded  with  back-water  from  the 
bay,  and  the  embankment  had  to  be  made 
on  the  other  side  of  this  river  through  very 
swampy  grounds.  That  ground  is  so  treach- 
erous that  even  today  trains  cannot  go  over  it 
at  any  great  speed.  I  passed  over  it  a  few 
years  ago,  and  the  bridge  and  the  embankment 
had  moved  out  of  line.  I  believe  it  is  still 
moving. 

This  was  no  doubt  due  to  the  fact  that  the 
engineers,  in  locating  their  line,  did  not  con- 
sider the  submerged  sandbar  at  that  point ; 
and  instead  of  building  on  top  of  the  bar  built 
on  the  inside  slope,  causing  travel  away  from 
the  water.  I  have  had  several  experiences  of 
that  kind  myself,  and  hav«  learned  that  it  is 
necessary,  in  making  emoankments,  to  make 
thorough  tests,  and  to  get  the  line  located  on 
top  of  such  a  sandbar  if  it  is  at  all  possible 
to  do  so.  I  .believe  it  was  not  possible  in  the 
case  mentioned  to  drive  piles  to  carry  any 
great  weight.  A  tramway,  not  a  cable-\yay, 
was  erected  by  the  Trenton  Iron  Co.  of  Tren- 
ton, N.  J.  Forty  l-cu.-yd.  buckets  were  u.-^ed  on 
the  tramway.  Two  ways  dump  cars  loaded  by 
the  shovel  were  run  onto  a  trestle  built  above 
some  bins,  into  which  the  cars  were  dumped. 
The  buckets  traveling  on  the  cable-way  passed 
doors  at  the  bottom  of  the  bins  and  were 
loaded  automatically.  They  were  dumped  on 
the  embankmeiu  by  means  of  an  aerial  trip. 
The  buckets  traveled  slowly,  and  all  the  other 
work  was  finished  before  this  embankment 
was  built.  The  cost  must  have  been  high,  but 
the  conditions   were   exceptional. 
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Road  Maintenance  Work  in  1909  of  the 

Massachusetts  Highway 

Commission. 

During  1909  the  Massachusetts  Highway 
Commission  resurfaced  about  42  miles  of  state 
liighway  and  put  a  surface  coating  of  a  bitu- 
minous binder  and  sand  or  screenings  on 
about  115  miles.  Various  methods  were  em- 
ployed in  the  resurfacing.  About  23  miles 
were  resurfaced  with  stone  only.  On  14  miles 
the  upper  course  was  grouted  with  tar  prod- 
uct, ei.ght  miles  of  which  had  a  bituminous 
surface  coating.  This  surface  coating  was 
made  of  refined  tar,  tar  mixed  with  asphalt, 
a!:phaltic  oil  or  residuum  asphalt,  all  cov- 
ered with  sand  and  rolled.  On  about  Ayi 
miles    the    stones    in    the    upper   course   were 


coated  with  a  bituminous  material  before  be- 
ing spread  upon  the  road.  The  sand  was  then 
rolled  and  a  surface  coating  applied.  The 
materials  used  were  refined  tar,  genasco  and 
refined  tar  mixed  with  15  per  cent  of  asphalt. 
Of  the  115  miles  of  road  treated  with  a  bi- 
tuminous surfacing  coating,  nearly  104  miles 
were  coated  with  asphaltic  oil  and  over  11 
miles  with  refined  tar.  In  both  cases  the  bi- 
tuminous binder  was  covered  with  sharp  sand 
or  stone  screenings.  In  many  cases  the  road 
so  treated  reallv  needed  resurfacing,  and  it 
was  carefullv  patched  \vith  the  oil  or  tar  and 
sand,  and  in"  some  instances  broken  stone  was 
added  and  afterwards  the  whole  surface  was 
coated.  If  roads  so  treated  wear  well,  the 
commission  believes  it  may  do  away  with  the 
necessitv  for  resurfacing  with  broken  stone. 


The  use  of  sand  as  a  protection  to  macadam 
roads  was  continued  wherever  a  bituminous 
surface  has  not  been  considered  necessary  be- 
cause of  excessive  automobile  traffic.  The 
commission  states  that  it  has  been  still  further 
demonstrated  by  the  experience  in  1909  that 
on  an  ordinary  country  road  where  the  auto- 
mobile traffic  is  not  heavy,  a  stone  road  can 
be  preserved  in  good  condition  for  many 
years  by  this  means,  at  an  average  cost  of 
perhaps  ]%  to  2%  cts.  per  square  yard  per 
year.  This  would  amount  to  from  $140  to 
$220  per  mile.  The  above  is  a  brief  outline 
of  the  maintenance  work  in  1909  of  the  com- 
mission. Further  details  as  to  this  work  are 
criven  as  follows  in  the  last  annual  report  of 
tbe    cnmmi?=i"r  : 


6o 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  3. 


BITUMINOUS    WORK. 

Uncertainty  as  to  what  methods  and  mate- 
rials are  best  for  obtaming  roads  that  will 
withstand  modern  traffic  has  caused  the  com- 
mission to  continue  the  construction  of  experi- 
mental sections  of  road,  the  object  of  these 
experiments  being  to  find  what  treatment  is 
the  most  economical,  considering  the  cost  ot 
construction  and  maintenance  combined,  not 
separately. 

Records  are  made  of  the  minutest  details  of 
each  method  tried,  and  close  observation  of 
the  results  obtained  will  enable  the  commission 
in  the  near  future  to  determine  what  methods 
or  treatments  can  be  most  wisely  adopted. 
Everv  bituminous  binder  used  has  been  an- 
alyzed, over  600  analyses  having  been  made 
during  the  year. 

The  satisfactory  results  obtained  by  giving 
the  roads  a  light  surface  coating  of  rehned  tar 
or  heavv  asphaltic  oil  has  led  to  extensive  use 
of  this  "treatment;  and  for  the  more  econom- 
ical and  effective  application  of  the  material 
the  commission  purchased  in  England  two 
machines  for  spraying  the  bituminous  mate- 
rial under  pressure,  by  the  use  of  which  ma- 
chines a  very  thin  coating  of  oil  or  tar  can 
be  spread  uniformly,  using  one  quarter  gallon 
or  less  to  the  square  yard. 

■  A.  general  conclusion  has  been  reached  by 
the  commission  as  a  result  of  work  done  up  to 
this  time,  namely,  that  in  many  instances  some 
bituminous  binder  must  be  used  in  the  hrst 
construction  of  a  road,  and  that  no  positive 
determination  of  the  exact  nature  of  the 
binder  that  will  be  the  most  economical  in 
construction  and  maintenance  can  be  made 
until  more  time  has  elapsed  to  demonstrate 
their  qualities  by  actual  use  on  the  roads. 
Meantime,  until  such  determination  can  be 
made  the  commission  considers  it  advisable 
to  use  in  general  only  the  commonly  used  and 
comparatively  inexpensive  surface  treatment 
of  bituminous  binder,  using  about  ^  gal.  to 
the  square  yard  of  surface,  and  covering  with 
stone  screenings,  fine  gravel  or  coarse  sand. 
This  treatment  preserves  the  road,  renders  re- 
surfacing less  urgent,  and  lays  the  dust.  The 
general  use  of  oil  or  other  dust  layer  instead 
of  water  has  largely  increased  during  the  year, 
possibly  because  of  the  law  adopted  last  win- 
ter, as  recommended  by  the  commission,  al- 
lowing cities  and  towns  to  assess  upon  the 
abutters  or  take  from  the  tax  levy  the  whole 
or  a  part  of  the  cost  of  using  these  dust  lay- 
ers instead  of  water. 

There  are  a  few  principles  which  the  ex- 
perience of  the  commission  leads  it  to  believe 
will  become  universal  in  future  bituminous 
work.  Bituminous  surfaces  should  have  less 
crown  than  the  ordinary  macadam  road. 
While  the  customary  crown  on  macadam 
roads  is  ii  in.  to  the  foot,  a  crown  of  %  in. 
or  less  has  been  found  to  be  probably  suffi- 
cient and  possibly  more  desirable  than  a 
greater  crown  on  bituminous  surfaces.  Ex- 
perience has  also  shown  that  with  both  auto- 
mobile and  horse  traffic  on  a  bituminous  road 
it  is  advantageous,  particularly  with  roads 
made  by  mixing  or  grouting  tar  in  the  top 
course,  to  apply  a  surface  sealing  coat,  prefer- 
ably of  asphalt,  as  that  seems  somewhat  less 
slippery,  gives  a  better  appearance,  and,  at 
the  present  writing,  shows  indications  of 
longer  life  than  a  surface  coating  of  tar. 

An  oil  or  tar,  to  be  useful  on  a  road,  must 
bind  the  materials  together ;  it  must  be  tena- 
cious and  adhesive— a  binder,  not  a  lubricant. 
One  can  tell  almost  as  soon  as  one  begins  to 
use  a  material  whether  it  works  well  or  not ; 
at  any  rate,  at  the  end  of  one  or  two  days, 
when  it  has  had  time  to  set. 

It  seems  evident  that  the  failure  of  some 
of  the  materials  to  give  satisfaction  may  be 
due  to  superheating,  which  causes  them  to 
lose  their  adhesive  properties;  or  a  material 
may  be  mixed  or  thinned  or  fluxed  with  a  ma- 
terial which  is  of  no  value  as  a  road  binder, 
thus  taking  away  the  natural  adhesiveness  of 
the  asphalt  or  tar  that  is  fluxed  with  it. 

The  commission  cannot,  at  this  time,  an- 
nounce anv  specifications  which  it  would  feel 
satisfied  to  recommend  for  general  adoption. 
The  commission,  however,  has  had  Mr.  H. 
W.  Clark,  the  chief  chemist  for  the  State 
Board  of  Health,  at  work  all  this  season  mak- 


ing analyses  and  experiments;  which  have 
proved  to  be  of  great  value,  and  it  hopes  be- 
fore long  to. adopt  specifications  which  wdl 
insure  the  securing  of  good  road  material. 

Oil  and  Sand  Roads.— On  a  good  many 
miles  of  road  the  commission  has  not  only 
applied  a  surface  coating  of  oil  covered  with 
sand  or  stone  dust,  but,  where  the  road  has 
been  in  need  of  resurfacing,  it  has  patched  the 
ruts  or  holes  with  the  oil  and  sand  before 
giving  it  a  surface  coating.  In  some  instances, 
where  the  road  was  in  a  very  bad  order,  it 
has  been  given  two  coats  of  oil  and  sand  over 
the  entire  width,  and  in  other  cases  two  coats 
have  been  applied  to  the  middle  of  the  road 
and  one  for  the  entire  width. 

Roads  treated  in  this  manner  have  proved 
satisfactory,  and  at  the  present  time  it  looks 
as  if  this  use  of  oil  and  sand,  if  continued 
and  repeated  from  time  to  time  as  necessary, 
might  do  away  with  the  necessity  of  resur- 
facing such  roads  with  broken  stone. 

A  new  road  built  entirely  of  asphaltic  oil 
and  sand,  heated,  and  mixed  by  hand,  has  been 
built  bv  the  commission  this  year. 

The  'commission  has  also  built  some  road 
on  the  Cape,  at  Wareham  and  Rochester, 
where  the  same  method  has  been  employed, 
using  sand  instead  of  gravel.  This  road  looks 
reasonably  satisfactory,  and  if  it  wears  well 
this  method  of  treatment  will  prove  of  great 
benefit  to  the  sandy  sections  of  the  state 
where  the  travel  is  not  extremely  heavy,  as  it 
is  entirely  probable  that  such  a  road  can  be 
built  for  one-third  of  the  cost  of  macadam, 
or   less. 

It  is  expensive,  of  course,  to  heat  the  sand 
and  oil  and  mix  them  by  hand,  but  no  doubt 
the  cost  of  mixing  can  be  largely  diminished 
by  the  use  of  some  mechanical  mixer.  Some 
concrete  mixers  have  been  used,  with  good 
results,  on  work  of  this  character.  The  com- 
mission hopes,  however,  to  be  able,  within  a 
short  time,  to  build  sand  and  oil  roads  by  a 
cheaper  method,  either  building  up  in  layers, 
or  spreading  the  oil  upon  the  sand  in  various 
coats,  and  cultivating,  shaping  and  rolling  it 
into  shape.  A  road  built  in  Easthamin  this 
manner,  which  has  been  repaired  from  time  to 
time,  has  now  lasted  five  years,  and,  while  not, 
of  course,  as  good  as  a  macadam  road,  it  is 
reasonably  satisfactory,  and  accommodates  the 
travel  in  the  place  where  it  is  located. 

A  sand  and  oil  road,  which  was  built  by 
this  same  method  in  Brewster,  Harwich  and 
Orleans  last  year,  is  now  in  fairly  satisfactory 
condition.  It  ruts  somewhat,  but  every  time 
it  is  shaped  and  patched  it  gets  into  better 
condition,  and  is,  at  any  rate,  a  decided  im- 
provement over  the  sand  road  that  existed 
there  before. 

At  Wayland  the  commission  has  built  a  sec- 
tion of  road  entirely  of  oil,  or  oil  and  asphalt, 
mixed  with  various  grades  of  gravel,  heated, 
the  whole  being  thoroughly  mixed  by  hand  and 
then  spread  upon  the  road.  This  has  made  a 
most  excellent  road.  It  has  the  appearance  of 
an  ordinary  asphalt  road  with  a  true  crown 
and  grade,  and  so  far  there  have  been  but  few 
complaints  as  to  its  slipperiness. 

Results  of  the  Season's  Work. — It  is  per- 
haps not  too  much  to  say  that,  while  the  com- 
mission has  used  various  bituminous  binders, 
both  with  tar  and  asphalt  bases,  has  employed 
various  methods  of  construction  and  resur- 
facing and  various  methods  and  materials  in 
surface  coating,  the  roads  where  these  mate- 
rials have  been  used  have  almost  invariably 
been  in  very  satisfactory  condition  at  the  end 
of  a  year.  They  are  certainly  in  better  con- 
dition than  most  of  the  roads  where  no  such 
materials  have  been  used. 

In  only  a  very  few  instances  have  the  roads 
failed,  or  gone  to  pieces,  to  any  great  extent. 
Some  places  have  had  to  be  patched,  and  oc- 
casionally certain  spots  have  required  exten- 
sive patching,  but  in  the  main,  while  some 
are  much  better  than  others,  it  is  true  that 
almost  every  one  of  them  is  reasonably  satis- 
factory. The  failures  have  been  very  few 
and  of  very  slight  extent. 

It  is  because  of  the  indications  as  to  com- 
parative wear  because  of  slipperiness,  etc., 
that  the  commission  has  been  led  to  adopt  one 
material  rather  than  another. 

It  can  fairly  say,  however,  as  a  result  of  this 


season's  work,  that  the  use  of  bituminous 
binders  in  road  material  has,  in  its  opinion, 
come  to  stay,  and  will  be  much  more  preva- 
lent in  the  future  than  it  has  been  in  the  past 
wherever   there   is   much   automobile  traffic. 

The  doubt  that  exists  is  not  as  to  the  use 
of  some  bituminous  binder,  but  which  binder 
to  use,  and  exactly  what  is  the  best  method 
of  applying  it.  It  will  undoubtedly  be  found 
that  different  localities  and  different  materials 
require  somewhat  different  binders  and  treat- 
ment, and  by  experience  alone  can  a  determi- 
nation be  made  as  to  what  will  be  the  best 
to  use  in  any  given  locality  with  the  materials 
that  are  there  available. 

Methods  of  Application.— The  English 
spraying  machines,  purchased  by  the  commis- 
sion, are  in  very  common  use  in  England, 
where  many,  hundreds  of  miles  of  road  are 
sprayed  with  tar  annually,  and  their  use  in 
that' country  is  constantly  increasing. 

It  has  been  the  practice  in  England  to  spray 
a  thin  coating  of  tar  over  the  road  without 
previously  preparing  the  road  surface  to  any 
great  extent.  The  tar  is  spread  in  a  very 
thin  coat,  the  first  coat  varying  from  %  to  % 
gal.,  or  even  less,  to  the  square  yard  of  sur- 
face. A  second  coat,  sometimes  being  only 
Vs  or  1/9  gal.  to  the  square  yard,  is  then  ap- 
plied. The  English  gallon,  however,  is  about 
one-sixth  larger  than  the  standard  gallon  of 
this  country. 

The  spraying  machines  which  the  commis- 
sion purchased  are  made  to  hold  the  tar,  heat 
it  with  a  steam  coil  by  means  of  steam  pro- 
vided by  a  traction  engine  or  a  steam  roller, 
and  spread  it  upon  the  road  in  a  thin  and 
even  coat.  The  tar  is  kept  under  pressure 
by  pumps  geared  to  the  wheels,  so  that  a  pres- 
sure is  developed  by  the  movement  of  the  tar- 
spraving  machine  itself. 

The  tar  is  spread  hot  upon  the  road,  under 
pressure,  through  a  number  of  fine  nipples 
which  make  a  very  fine  spray  and  cause  the 
tar  to  spread  evenly  over  the  road  and  into 
the  depressions.  The  nipples  are  on  a  long 
tube,  and  have  a  sort  of  hood  to  prevent  the 
tar  from  being  blown  to  one  side  by  the  wind. 
The  machines  work  very  well  in  applying  an 
even  coat  of  about  V4  to  Vs  gal.  to  the  square 
yard.  Their  use  has  given  very  good  results, 
"particularly  in  putting  on  one  coat  of  tar. 
The  machines  have  been  hauled  behind  the 
steam  roller  which  provided  the  steam  for 
heating  the  tar.  This  method  of  hauling  is, 
of  course,  somewhat  expensive. 

Early  in  the  year  the  commission  used  heavy 
asphaltic  oil  in  the  spraying  machines,  and  the 
machines  worked  very  well  or.  this  work.  At 
the  beginning  of  the  season  the  commission 
was  handicapped  by  the  inexperience  of  the 
persons  selected  to  operate  this  particular  type 
of  machine,  as  no  similar  machines  had  pre- 
viously Ijeen  used  on  work  in  this  country,  and 
the  costs  of  the  work  done  were  necessarily 
high,  inasmuch  as  proper  arrangements  could 
not  be  made  for  the  continuous  use  of  the 
machines.  Toward  the  end  of  the  season, 
however,  the  costs  were  very  much  reduced. 

One  coat  of  oil,  using  Vi  gal.  to  the  square 
yard,  including  the  cost  of  sand,  oil,  labor  and 
expenses  in  connection  with  the  steam  roller, 
can  probably  be  applied  at  a  cost  of  less  than 
5  cts.  per  square  yard. 

While  the  work  of  applying  the  oil  by 
means  of  a  spraying  machine  has  been  more 
economical  than  coating  roads  with  oil  in  any 
other  manner,  it  should  be  borne  in  mind  that 
a  smaller  quantity  of  oil  is  used  per  square 
yard.  It  seems  probable  that  a  single  coat  of 
%  gal.  to  the  square  yard  will  not  be  suffi- 
cient except  upon  roads  which  are  in  good 
condition.  One-half  gallon  of  oil  to  the 
square  yard  appears  to  give  better  results  on 
most  roads. 

In  other  oil  and  tar  work  the  material  has 
been  spread  in  various  manners.  The  lighter 
oil  was,  in  one  instance,  spread  from  a  sort 
of  trough  made  of  two  boards  with  an  open- 
ing at  the  bottom,  which  was  mounted  on 
wheels  and  which  received  the  oil  from  a 
barrel.  The  American  Tar  Co.'s  distributer 
has  been  used,  with  very  good  results,  where 
the  quantity  of  material  to  be  spread  was 
about  %  gal.  to  the  square  yard.  Oil  has  also 
been  applied  from  an  ordinary  half-moon  wa- 
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tering  cart.  When  the  heavy  asphahic  oil 
has  been  used,  it  has  always  been  necessary 
to  heat  and  apply  it  hot. 

The  cost  of  the  surfacing  work  has  varied 
greatly  in  different  localities,  as  it  depends 
largely  on  the  length  of  the  haul,  the  cost  of 
the  sand  or  gravel  covering,  and  on  whether 
or  not  the  oil  or  tar  was  i)urchased  in  tank 
car  lots  or  barrel  lots.  When  the  heavy  grade 
of  oil  has  been  used  and  applied  hot,  at  the 
rate  of    yi  gal.  to  the   square  yard,  the  cost 


Fig.  1 — View  of  Molds  for  Test  Specimens 
of  Bituminous  Materials. 


has  varied  from  6  to  11  cts.  per  square  ward, 
which  cost  includes  the  cost  of  material, 
labor,  and  the  surface  covering  of  sand, 
gravel  or  stone  screening.  In  many  instances 
these  costs  included  considerable  patching 
which  it  was  necessary  to  do  in  order  to  pre- 
pare the  road  surface  for  the  oiling.  In  gen- 
eral, it  may  be  stated  that  a  fair  price  for 
such  work,  complete,  is  from  6  to  8  cts  per 
square  yard. 

On  accotmt  of  the  increased  efficiency  of  the 
employes  of  the  commission,  because  of  the 
experience  gained  during  the  past  season,  the 
cost  of  the  work  done  with  the  tar-spraying 
machines  will  probably  be  largely  diminished. 

In  all  cases,  before  applying  bitumen  to  a 
road,  the  surface  should  be  carefully  prepared, 
thoroughly  cleaned  and  compacted,  all  holes 
and  depressions  filled,  and  the  roads  brought 
to  as  true  a  crown  and  grade  as  possible. 
The  oil  or  tar  should  then  be  spread  as  evenly 
as  possible  over  the  surface  of  the  road, 
brooming  it  where  necessary  to  secure  a  uni- 
form coating,  and  covered  with  sharp  sand, 
gravel  or  stone  screenings. 

Durmg  the  first  few  weeks  after  the  road 
has  been  treated,  covering  material  should  be 
added  whenever  the  oil  or  tar  appears  upon 
the   surface. 

If  holes  or  depressions  are  left  in  the  road, 
the  water  which  lodges  there  soon  causes  the 
road  to  become  raveled. 

Roads  surfaced  with  any  bituminous  binder 
must  shed  water,  or  they  will  quickly  go  to 
pieces. 

Dust  pockets  or  loose  material  will  inva- 
riably cause  the  surface  to  peel  or  scale.  A 
road  should  be  patched  as  soon  as  any  scal- 
ing appears  on  the   surface. 

All  loose  material  should  be  cleaned  out  of 
depressions,  or  the  edges  made  straight,  be- 
fore the  bituminous  material  is  applied.  The 
depressions  should  be  filled  with  heated  sand, 
gravel  or  chips,  thoroughly  mixed  with  hot 
oil  or  tar,  and  tamped  into  the  depressions. 
Another  method  is  to  sprinkle  the  hot  oil  or 
tar  into  the  depressions,  after  it  is  prepared, 
covering  the  material  with  all  the  sand,  gravel 
or  chips  which  it  will  take  up.  The  materia! 
should  be  tamped  and  the  process  repeated 
until  the  depression   is  entirely  filled. 


In  molding  cement  sewer  pipe  at  Panarr\3 
the  loss  resulting  from  breakage  in  removing 
forms  is  for  20  and  ■24-in.  pipe  about  one 
length  in  every  ten  lengths  molded.  The  loss 
is   less   in   the   smaller   sizes. 


An     Instrument    for    Ascertaining    the 
Tenacity  and    Ductility    of    Bi- 
tuminous Materials.* 

The  term  ■ductility"  as  applied  to  bitumi- 
nous substances  refers  to  the  extent  that  they 
are  capable  of  being  drawn  out  in  the  form 
of  a  fine  thread.  In  the  case  of  soft  bitu- 
minous substances,  this  property  may  be 
roughly  determined  by  stringing  out  a  small 
quantity  between  the  thumb  and  forefinger. 
Slaterials  possessing  great  ductility  are  very 
often  described  as  ''stringy"  or  as  showing 
"life,"  whereas  those  of  low  ductility  are  said 
to  be  "short"  or  "dead." 

Several  instruments  have  been  devised  for 
determining  the  ductility  of  bituminous  mate- 
rials. Although  differing  slightly  in  construc- 
tion, they  operate  on  substantially  the  same 
principles,  measuring  the  extension  which  the 
bituminous  substance  is  capable  of  sustaining 
without    fracture. 

The  ductility  test  first  assumed  importance 
in  connection  with  asphaltic  cements  used  for 
paving  purposes.  It  was  probably  for  this  rea- 
son that  the  form  of  mold  which  originally 
suggested  itself  for  retaining  the  asphalt  dur- 
ing the  testf  was  patterned  along  the  lines 
of  the  briquette  mold  ordinarily  employed  in 
connection  with  hydraulic  cements.  This 
same  type  of  mold  has  been  adhered  to  in  a 
ductility  machine  since  described  by  Smith. + 

During  recent  years,  the  scope  of  the  duc- 
tility test  has  been  extended  to  bituminous 
materials  other  than  paving  cement,  including 
various  asphalts,  tars,  and  pitches  employed 
in  manufacturing  insulating  materials,  rubber 
substitutes',  paints,  varnishes,  waterproof  fab- 
rics, etc.  It  has,  for  example,  been  found  that 
bituminous  substances  having  the  same  de- 
gree of  hardness  (consistency)  and  melting 
point  (fusibility),  but  varying  in  ductility,  will 
behave  differently  towards  heat  and  cold,  and 
in  solution.  Thus,  substances  possessing 
great  ductility  are  readily  susceptible  to 
chariges  in  temperature,  will  melt  easily  to  thin 
liquids,  and  when  dissolved  will  form  solu- 
tions of  low  viscosity.  On  the  other  hand, 
substances  endowed  with  but  little  ductility 
will  be  least  affected  by  changes  in  tempera- 
ture, will  melt  to  "pasty"  liquids,  and  will 
form  soltions  of  high  viscosity. 

Although  the  Dow  type  of  mold  -is  well 
fitted  for  handling  paving  cements,  it  is  hardly 
adapted  to  receiving  and  retaining  many  of  the 
bituminous  materials  ordinarily  encountered. 
Soft  semi-liquid  substances  are  apt  to  run  out 
of  the  mold,  and  hard  brittle  asphalts,  owing 
to  its  form,  are  liable  to  be  fractured  while 
it  is  being  attached  to  the  clamps. 

Recognizing  the  fact  that  the  mold  consti- 
tutes the  most  vital  part  of  the  entire  instru- 
ment, it  was  subjected  to  careful  study,  and 
after  extended  tests,  the  form  illustrated  in 
Figs.  1  and  2  was  adopted  as  giving  the  best 
results  and  overcoming  the  difficulties  men- 
tioned. 

The  mold  consists  of  two  cylindrical  bronze 
sections,  Oi  and  a=  (Fig.  2),  resting  together 
on  circular  knife-edges  and  maintained  in  that 
position  by  three  guide  rods  b.  The  cross-sec- 
tion at  the  knife-edges  is  exactly  one  square 
centimeter.  The  further  ends  of  these  two 
cup-like  sections  are  threaded,  and  bear  the 
caps  c,  and  fi,  which  serve  to  fasten  the  mold 
in  the  instrument.  The  interior  of  the  mold 
is  amalgamated  with  mercury  to  prevent  the 
bituminous  material  from  adhering.  This  may 
be  effected  by  using  a  solution  of  mefcuric 
nitrate  or   mercuric   sulphate. 

After  warming  the  mold  it  is  filled  by  un- 
screwing-the  upper  cap  Ci  (Fig.  2),  bringing 
the  two  sections  firmly  together  and  pouring  in 
the    melted   bituminous    substance,    which    as- 

*A  paper  by  Herbert  Abraham,  presented  at 
tlie  13th  annual  meeting  of  the  American  Society 
for  Testing  Materials.  This  is  the  second  paper 
by  Mr.  Abraham  on  the"  subject  of  "Improved 
Instruments  for  the  Physical  Testing  of  Mate- 
rials." See  Proceedings  American  Society  for 
Testing  Materials,  1909,  Vol.  IX,  for  the  first 
paper. 

tDescribed  by  Dow  in  The  Chemical  Engineer. 
1905,  Vol.   I,   No.   5.   page  330. 

t"A  Machine  for  Testing  the  Ductility  of  Bi- 
tuminous Paving  Cements."  Proceedings  of  the 
American  Society  for  Testing  Materials,  1909, 
Vol.  IX.,  pages  Bg^-SSS. 


^uuKs  the  form  o!  a  rivet  as  illustrated  by  d, 
the  smallest  cross-section  of  which  has  an  area 
of  exactly  one  square  centimeter. 

An  illustration  of  the  "tensometer"  is  shown 
in  Fig.  3.  The  bronze  mold  Ai  and  .\:  is 
clamped  between  the  two  guides  Bi  and  B:, 
the  lower  section  being  fastened  to  the  sta- 
tionary cross-piece  C  by  means  of  the  pin  Di 
and  the  upper  section  to  the  movable  cross- 
head  E  by  the  pin  D...  The  cross-head  is  at- 
tached to  a  chain  F,  which  passes  over  the 
chain-wheel  G  fastened  to  the  spring  balance 
H,  and  then  around  a  suitable  winding  mech- 
anism I.  The  winding  is  effected  by  turn- 
ing the  handle  J,  which  operates  the  endless 
chain  K  running  on  the  sprocket  wlieels  Li 
and  Lj. 

The  spring  balance  is  equipped  with  a  trig- 
ger M  to  prevent  recoil  when  the  spring  has 
been  extended.  The  trigger  may  be  con- 
veniently released  at  the  end  of  the  operation. 

The  chain  F  also  meshes  with  a  train  of 
gears  operating  the  brass  pointer  N  pressing 
against  the  dial  O,  which  is  formed  of  vulcan- 
ite or  other  insulating  material.  Its  face  is  di- 
vided into  one  hundred  divisions,  each  con- 
sisting of  a  metallic  contact.  As  the  pointer 
brushes  over  these  metallic  contacts,  it  mo- 
mentarily closes  an  electric  circuit  which  op- 
erates the  relay  P,  causing  an  audible  ''click  " 
The  relay  is  connected  with  the  battteries  Q 
and  the  switch  R.  One  revolution  of  the 
pointer  indicates  that  the  halves  of  the  mold 
have  been  separated  a  distance  of  exactly  one 
meter.  Therefore,  a  movement  of  the  pointer 
oyer  one  division  of  the  dial  corresponds  to 
a  centimeter  rise  of  the  section  A-.  The  gear- 
ing is  shown  in  detail  in  Fig.  4. 

The  guides  Bi  and  Bi  (Fig.  3)  are  pivoted 
at  Si  and  S?,  which  permits  the  reservoir  T 
being  slipped  into  place.  After  this  has  been 
done,  the  guides  arc  prevented  from  moving 
by  the  bolt  U,  which  firmly  locks  them  in  po- 
sition. The  reservoir  is  filled  with  water 
maintained  at  any  desired  temperature  by  the 
heating  coil  Y  in  series  with  the  incandes- 
cent lamps  V.  The  bath  may  be  conveniently 
agitated  by  squeezing  the  bulb  W,  which  forces 
air  through  the  liquid.  X  is  a  valve  for  emp- 
tying the  reservoir. 

The  tensometer  measures  77  ins.  in  height. 
15  ins.  in  width  at  the  top  and  22  ins.  at  the 
base.  The  reservoir,  stands  45^2  ins.  high,  so 
as  to  permit  the  sections  of  the  mold  being 
separated  .39.4  ins.  or  100  cms. 

After  the  mold  containing  the  bituminous 
material  is  fastened  into  place,  it  is  brought  to 
a  temperature  of  exactly  77°  F.,  registered 
by  a  thermometer  suspended  in  the  liquid.    The 


<<)   Q    Ift    >o     ^     Q 

^.i.^.-l-j— U— . 


» 


;  6 


^//c///7?ar?s/or7S  /'n  cms. 


Fig.  2 — Details  of  Molds  for  Test  Specimens 
of   Bituminous   Materials. 


maximum-indicator  of  the  spring  balance  is 
then  set  at  the  zero  mark,  and  the  pointer  on 
the  dial  also  brought  to  the  zero  division  by 
winding  up  the  chain  until  it  becomes  taut.  The 
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electric  circuit  is  then  closed  by  means  of  the 
switch  R,  and  the  crank  turned  so  as  to  draw 
apart  the  two  sections  of  the  mold  at  the  defi- 


tenacity  and  ductility  of  bituminous  materials 
in  a  single  operation. 
2.     It  is  capable  of  handling  hard  and  brit- 


Fig.  3 — View  of  Tensometer  for  Ductility  Tests  of  Bituminous  iVIaterlals. 


nite  speed  of  five  cenliiiielers  l>cr  iniiiute.  The 
speed  may  be  conveniently  controlled  by  a 
metronome  equipped  with  a  liell  adjusted  to 
ring  every  twelve  seconds,  or  live  times  per 
minute.  The  speed  at  which  the  crank  is 
turned  must  then  be  regulated  so  that  the 
"clicks"  of  the  relay  are  brought  in  unison 
with  the  "rings"  of  the  metronome. 

The  operator  should  watch  the  specimen  as 
the  sections  A,  and  .A.,  separate,  and  he  should 
cease  turning  the  crank  at  the  moment  the 
thread  of  the  bituminous  material  parts.  The 
spring  balance  will  indicate  the  tenacity  of 
the  substance  e.xprcssed  in  kilograms,  and  the 
dial  its  ductility  expressed  in  centimeters.  On 
account  of  the  particular  construction  of  the 
instrument,  the  actual  stress  applied  to  the 
specimen  is  one-half  of  the  reading  of  the 
spring  balance. 

The  tensometer  may  be  conveniently  used  to 
test  bituminous  materials  of  any  consistency. 
Its  range  is  sufficiently  great  to  handle  all 
forms  of  asphalts,  tars,  and  ])itches  in  com- 
mercial use.  A  spring  balance  reading  to  20 
kilograms  divided  into  tenths  of  a  kilogram, 
which  corresponds  to  a  maximum  tenacity  of 
In  kilograms  per  sq.  cm.,  is  sufficient  for  all 
practical  purposes.  As  yet,  no  bituminous  ma- 
terial has  been  encountered  having  a  ductility 
greater  than  lilO  cms  The  highest  tested  by 
the  writer  showed  a  ductility  of  82  cms. 

The  tensometer  possesses  the  following  dis- 
tijictive  features  : 

1.      It    is    designed    to    determine    both    the 


tie,  as  well  as  soft  and  semi-liquid  substances. 

3.  The  mold  is  constructed  according  to 
scientific  principles,  and  it  may  readily  be 
filled   or   cleaned. 

4.  Only  a  very  small  quantity  of  the  bitu- 
minous material  (between  3  and  4  grams)  is 
required  for  the  test. 


5.  The  manner  of  conducting  the  test  is  ex- 
tremely simple.  It  is  but  necessary  to  turn 
the  crank  so  that  the  "clicks"  of  the  ma- 
chine are  maintained  in  unison  with  the 
"rings"  of  a  metronome,  and  to  observe  when 
the  thread  of  bitumen  parts.  The  tenacity 
and  ductility  are  recorded  automatically. 

The  instruments  described  in  this  and  in  the 
preceding  poper  may  be  used  to  determine  the 
following  physical  properties  of  bituminous 
materials : 

Consistency. — The  substance  is  subjected  to 
a  compressive  stress  applied  locally  to  its  sur- 
face, so  as  to  cause  a  round  flat  surface  0.01 
sq.  cm.  in  area  to  penetrate  to  a  depth  of  ex- 
actly one  centimeter  in  one  minute.  The 
square  root  of  the  maximum  reading  in  grams 
is  equal  to  the  "consistency." 

Resilience. — At  the  termination  of  the  pre- 
aeding  test,  the  load  is  immediately  released, 
and  at  the  end  of  one  minute  the  rebound  is 
noted  and  expressed  in  percentage  of  a  centi- 
meter.   This  is  equal  to  the  "resilience." 

Fusibility. — A  glass  tubs  of  6  to  7  mms.  in- 
ternal diameter  containing  a  plug  of  the  sub- 
stance 5  mm.  in  length  and  5  grams  of  mer- 
cury, is  heated  at  the  uniform  rate  of  4° 
F.  per  minute.  The  temperature  at  which  the 
mercury  drops  through  the  plug  of  material  is 
equal  to  its  "fusibility." 

Tenacity. — The  material  is  subjected  to  a 
tensile  stress  applied  to  a  cylinder  of  exact- 
ly 1  sq.  cm.  cross-section  and  1  cm.  in  length, 
so  as  to  cause  it  to  be  drawn  apart  at  the  uni- 
form speed  of  five  centimeters  per  minute. 
The  maximum  reading  in  kilograms  is  equal 
to  the  ''tenacity." 

Ductility. — The  elongation  in  centimeters  at 
the  moment  the  material  parts  in  the  preced- 
mg  test  is  a  measure  of  its  "ductility," 


Proposed  Standard  Tests  for  Road  Ma- 
terials of  the  American  Society 
for  Testing  Materials. 

At  the  13th  annual  meeting  of  the  American 
Society  for  Testing  iVIaterials  at  Atlantic  City, 
N.  J.,  June  28  to  July  2,  1910,  the  Committee 
on  Standard  Tests  for  Road  Materials,  re- 
porting through  its  Chairman,  Mr.  Logan 
Waller  Page,  Director  U.  S.  Office  of  Public 
Roads,  presented  to  the  society  for  adoption 
by  letter  ballot  the  method  for  the  determina- 
tion of  bitumen  in  asphalt  paving  mixture,  re- 
fined asphalts  and  asphalt  cements,  which  was 
tentatively  presented  to  the  society  in  1906,  and 
tentatively  revised  in  19n0,  so  as  to  include  all 
liituminous  paving  and  road  material. 

The  committee,  in  presenting  this  method 
of  analysis,  wished  it  understood  that  they  did 
not  recommend  it  as  the  best  for  general  use, 
as  it  is  longer  and  in  several  cases  gives  no 
better  results  than  other  more  expeditious 
methods,  but  only  as  a  method  to  be  resorted 
to  in  case  of  dispute,  as  it  seems  to  have  the 
widest  range  of  applicability. 

The    committee    further    reconmiended    that 
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Fig.  A — Sketch    Showing    Arrangement   of   Gearing    In   Tensometer. 
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the  method  for  sizing  and  separating  the  ag- 
gregate in  asphalt  paving  mixtures  as  reported 
to  the  society  in  1906  and  published  in  the 
proceedings  for  that  year,  be  put  to  vote  by 
letter  ballot  for  adoption  as  standard.  The 
determination  of  residual  coke  in  bitumens  as 
submitted  to  the  society  in  1909  was  also  pre- 
sented for  adoption  as  standard.  The  commit- 
tee further  reported  that  methods  for  the  de- 
termination of  the  loss  on  heating  of  oil  and 
asphaltic  compounds,  and  for  the  determina- 
tion of  the  penetration  of  bitumens  have  been 
revised.  These  were  also  presented  for  adop- 
tion as  standard.  The  proposed  standard  tests 
referred  to  above  follow : 

PROPOSED  METHOD  FOR  THE  DETERMINATION  OF 
BITUMEN  IN  P.WING  COMPOUNDS^  INCLUDING 
THE  DETERMINATION  OF  BITUMEN  IN  ASPHALT 
PAVINS  MIXTURES^  REFINED  ASPHALT,  ASPHALT 
CEMENTS,  BITUMEN  TREATED  ROAD  M.\TERIALS, 
TARS  AND  TAR  PITCHES,  SOLUBLE  IN  COLD  CAR- 
BON   DISULPHIDE    AND    OTHER    SOLVENTS. 

Drying  the  Sample  and  Preparing  It  for  An- 
alysis.— It  was  decided,  owing  to  the  great  va- 
riety of  conditions  met  with  in  bituminous 
componnds,  that  it  is  impossible  to  specify  any 
one  method  of  drying  that  would  be  satisfac- 
tory in  every  case.  It  is  therefore  supposed 
that  the  material  for  analysis  has  been  pre- 
viously dried,  either  in  the  laboratory  or  in 
the  process  of  refining  or  manufacture,  and 
that  water,  if  present,  exists  only  as  moisture 
in  the  hydroscopic  form. 

The  material  to  be  analyzed,  if  hard  and 
brittle,  is  ground  and  spread  in  a  thin  layer 
in  a  suitable  dish  (iron  or  nickel  will  answer 
every  purpose)  and  kept  at  a  temperature  of 
125°  C.  for  one  hour.  In  the  case  of  paving 
mixtures  and  road  materials,  where  it  is  not 
desirable  to  crush  the  rock  or  sand  grains,  a 
lump  may  be  placed  in  the  drying  oven  until 
it  is  thoroughly  heated  through,  when  it  can 
be  crushed  down  into  a  thin  layer  and  dried 
as*above.  If  the  material  under  examination 
contains  any  hydrocarbons  at  all  volatile  at 
this  temperature,  it  will  of  course  be  neces- 
sary to  resort  to  other  means  of  drying. 

Analysis  of  Samples. — After  drying,  from 
2  to  10  grams  (depending  on  the  richness  in 
bitumen  of  the  substance)  is  weighed  into  a 
loO-c.c.  Erelenmoyer  flask,  the  tare  of  which 
has  been  previously  ascertained,  and  treated 
with  100  c.c.  of  carbon  disulphide.  The  flask 
is  then  loosely  corked  and  shaken  from  time 
to  time  until  practically  all  large  particles  of 
the  material  have  been  broken  up,  when  it  is 
set  aside  and  not  disturbed  for  48  hours.  The 
solution  is  then  decanted  ott  into  a  similar 
tiask  that  has  been  previously  weighed,  as  much 
of  the  solvent  being  poured  off  as  possible 
without  disturbing  the  residue.  The  first  flask 
is  again  treated  with  fresh  carbon  disulphide 
and  shaken  as  before,  when  it  is  put  away  with 
the  second  flask  and  not  disturbed  for  48 
hours. 

At  the  end  of  this  time  the  contents  of  the 
two  flasks  are  carefully  decanted  off  upon  a 
weighed  Gooch  crucible  fitted  with  an  asbestos 
filter,  the  contents  of  the  second  flask  being 
passed  through  the  filter  first.  The  asbestos 
filter  shall  be  made  of  long-fiber  amphibole. 
packed  in  the  bottom  of  a  Gooch  crucible  to 
the  depth  of  not  over  Va  in.  and  ignited.  After 
passing  the  contents  of  both  flasks  through  the 
filter,  the  two  residues  are  shaken  with  more 
fresh  carbon  disulphide  and  set  aside  for  24 
hours  without  disturbing,  or  until  it  is  seen 
that  a  good  subsidation  has  taken  place,  when 
the  solvent  is  again  decanted  off  upon  the 
filter.  This  washing  is  continued  until  the 
filtrate  or  washings  are  practically  colorless. 

The  crucible  and  both  flasks  are  then  dried 
at  125°  C.  and  weighed.  The  filtrate  contain- 
ing the  bitumen  is  evaporated,  the  bituminous 
residue  burned,  and  the  weight  of  the  ash  thus 
obtained  added  to  that  of  the  residue  in  the 
two  flasks  and  the  crucible.  The  sum  of  these 
weights  deducted  frcm  the  weight  of  sub- 
stance taken  gives  the  weight  of  bitumen  ex- 
tracted. In  the  analysis  of  hard  asphalts  or 
tar  pitch  for  their  solubility  in  carbon  disul- 
phide and  also  in  the  analysis  of  any  of  the 
bitumens  for  their  solubility  in  naphtha,  it  is 
recommended    that    from    15   to   20   grams   of 


glass  beads  be  introduced  into  the  first  flask 
with  the  substance.  When  tlie  flask  is  shaken, 
these  beads  grind  up  any  lump  of  hard  bitu- 
men and  thus  greatly  facilitate  the  solution  of 
the  soluble  constituents.  In  filtering  these  so- 
lutions through  the  Gooch  crucible,  they 
should  be  allowed  to  run  through  by  gravity, 
as  the  application  of  an  exhaust  appears  to 
cause  a  clogging  of  the  filtering  medium. 

This  test  shall  be  carried  on  at  a  tempera- 
ture of  from  20°  to  25°  C.  When  carbon  di- 
sulphide or  carbon  tetrachloride  are  used  as 
solvents,  they  must  be  chemically  pure.  When 
naphtha  is  employed  the  committee  recom- 
mends that  in  all  cases  it  be  described  by 
stating  its  specific  gravity  and  the  tempera- 
ture between  which  it  distills. 

PROPOSED    STANDARD    METHOD    FOR    THE    DETERMI- 
NATION   OF    THE    PENETRATION    OF    BITUMEN. 

The  penetration  of  bitumen  shall  be  the  dis- 
tance expressed  in  .01  cm.  that  a  No.  2  needle 
will  penetrate  into  it  direct  without  friction  at 
25°  C,  under  a  stated  weight  applied  for  a 
stated  length  of  time,  the  factors  of  weight 
and  time  being  determined  as  follows: 

The  material  shall  first  be  tested  for  five 
seconds  under  a  weight  of  100  gms.  If  this 
result  is  less  than  10  the  penetration  shall  be 
determined  under  a  weight  of  200  gms.  ap- 
plied for  one  minute;  if  between  10  and  300, 
the  penetration  shall  be  determined  under  a 
weight  of  100  gms.  applied  for  five  seconds ; 
if  greater  than  300  the  penetration  shall  be 
determined  under  a  weight  of  50  gms.  ap- 
plied for  five  seconds.  In  every  case  the 
factor  of  weight  and  time  shall  be  stated  when 
reporting  Jhe  penetration. 

It  is  recommended  that  the  penetration  may 
be  determined  at  0°  and  46°  C.  in  addition  to 
the  25°   C.  test. 

PROPOSED    STANDARD    METHOD    FOR    THE    DETERMI- 
NATION  OF   THE   LOSS   ON    HEATING   OF   OIL 
AND   ASPHALTIC   COMPOUNDS. 

The  loss  on  heating  of  oil  and  asphaltic 
compounds  shall  be  determined  in  the  follow- 
ing manner:  Forty  grams  of  the  water-free 
material  shall  be  placed  in  a  circular  tin  box 
with  vertical  sides,  measuring  about  1  in.  in 
depth  by  2%  ins.  in  diameter,  internal  meas- 
urement. The  penetration  of  the  material  to 
be  examined  shall,  if  possible,  be  determined 
at  25°  C.  in  the  manner  heretofore  described, 
and  the  exact  weight  of  the  sample  ascer- 
tained. The  sample  in  the  tin  box  shall  then 
be  placed  in  a  hot  air  oven,  heated  to  170°  C. 
and  kept  at  this  temperature  for  5  hours.  At 
no  time  shall  the  temperature  of  this  oven- 
vary  more  than  2°  C,  from  170°  C.  When 
the  sample  is  cooled  to  normal  temperature, 
it  shall  be  weighed  and  the  percentage  of  loss 
by  volatilization  reported.  The  penetration  of 
the  residue  shall  then,  if  possible,  be  deter- 
mined at  25°  C.,  as  upon  the  original  material, 
and  the  loss  in  penetration  found  by  subtract- 
ing this  penetration  from  the  penetration  he- 
fore  heating. 

PROPOSED    STANDARD    METHOD    FOR    THE    DETERMI- 
NATION  OF   RESIDUAL  COKE   IN    BITUMINOUS 
COMPOUNDS. 

This  determination  shall  be  made  according 
to  the  method  described  for  coal  in  the  Jour- 
nal of  the  .'\merican  Chemical  Society,  1899. 
Vol.  21,  page  1116.  The  method  is  as  follows: 
Place  1  gram  of  pure  bitumen,  free  from 
water,  in  a  'platinum  crucible  weighing  20  to 
30  grams  and  having  a  tightly  fitting  cover. 
Heat  over  the  full  flame  of  a  Bunson  Burner 
for  7  minutes.  The  crucible  should  be  sup- 
ported on  a  platinum  triangle  with  the  bot- 
tom 6  to  8  cms.  above  the  top  of  the  burner. 
The  flame  should  be  fully  20  cms.  high  when 
burning  free,  and  the  determination  should  be 
made  in  a  place  free  from  draughts.  The  up- 
per surface  of  the  cover  should  burn  clear,  but 
the  under  surface  should  remain  covered  with 
carbon." 

The  residue  minus  the  small  impurity  of  ash 
in  the  pure  bitumen  is  the  fixed  carbon,  which 
should  be  calculated  to  100  per  cent,  with  the 
volatile  hydrocarbons,  excluding  the  inorganic 
matter. 


PROPOSED  STANDARD   METHOD  OF   SIZING   AND  SEP- 
ARATING  THE   AGGREGATE   IN    ASPHALT   PAV- 
ING   MIXTURES. 

The  method  consists  of  passing 
aggregate  through  several  sieves 
lowing  sizes: 


10  meshes 
20  meshes 
30  meshes 
40  meshes 
50  meshes 
80  meshes 
100  meshes 
200  meshes 


per  linear  inch,  size  of 
per  linear  inch,  size  of 
per  linear  inch,  size  of 
per  linear  Inch,  size  of 
per  linear  inch,  size  of 
per  linear  inch,  size  of 
per  linear  inch,  size  of 
per  linear  inch,  size  of 


the  mineral 
of  the  fol- 

Diameter, 
in  Inches. 
0027 
0.0165 
0.01375 
0.01025 
0.009 
0.00575 
0.0045 
wire.. 0.00235 


wire 
wire 
wire 
wire 
wire 
wire 
wire 


PROPOSED    TENTATIVE    METHOD     OF     DISTILLATION. 

The  committee  also  suggested  that  the  follow- 
ing method  of  distillation  as  presented  by  one  of 
its  sub-committees  be  put  before  the  society 
as  a  tentative  method  to  be  tried  out.  This 
method  was  proposed  for  use  in  distilling  oils, 
tars,  asphalts  and  other  bituminous  materials 
for  use  in  road  construction.  There  was  some 
discussion  before  the  convention  by  the  mem- 
bers of  the  committee  as  to  the  exact  wording 
of  this  tentative  specification,  and  it  was  finally 
decided  that  its  approval  by  the  convention 
should  only  hold  in  case  a  letter  ballot  of  the 
committee  should  unanimously  consent  to  its 
presentation.  The  proposed  tentative  method 
was  as  follows : 

The  apparatus  shall  consist  of  the  follow- 
ing standard  parts : 

1.  Flask.— The  distillation  flask  shall  be  a 
standard  150. c.c.  Engler  distilling  flask,  hav- 
ing the  following  dimensions  as  adopted  by 
the  International  Petroleum  Congress:  Diam- 
eter of  bulb,  6.5  cm.;  length  of  neck,  11.75 
cm. ;  diameter  of  neck,  1.6  cm. ;  surface  of  ma- 
terial to  tubulature,  9.0  cm. ;  length  of  tubula- 
ture,  10.0  crri. ;  angle  of  tubulature,  75°. 

A  3  per  cent  variation  from  the  above 
measurements  will   be  allowed. 

2.  Thermometer. — The  thermometer  shall 
be  of  hardened  glass  filled  with  nitrogen  un- 
der pressure,  and  reading  450°  C.  and  shall 
have  the  following  dimensions :  Diameter  of 
stem,  6.75-7.25  mm, ;  length  of  thermometer, 
.335-350  mm.;  length  from  0  to  450,  285-300 
mm.;  length  of  bulb,  20-22  mm.;  diameter  of 
bulb,  5.25-6.50  mm. 

It  shall  rise  from  15°  to  95°  in  not  less  than 
3  seconds  nor  over  5  seconds  when  plunged 
into  boilin.g  water. 

3.  Condenser. — The  condenser  tube  shall 
have  the  following  dimensions :  Length  of 
tube,  500  mm. ;  width  of  tube,  12-15  mm. ; 
width  of  adapter  end  of  tube,  20-25  mm. 

4.  Stands. — Two  iron  stands  provided -re- 
spectively with  one  universal  clamp  for  hold- 
ing condenser,  and  one  light  grip  arm  with 
cork  lined  clamp   for  holding  the  flask. 

5.  Burner  and  Shield. — Bunsen  burner  with 
tin  shield  20  cm.  long  by  7.5  cm.  diameter. 
The  shield  has  a  sight  hole  for  observing  the 
flame. 

6.  Cylinders. — The  cylinders  used  in  col- 
lecting the  distillate  should  be  of  25  cc.  ca- 
pacity, graduated  to  .1  cc. 

Method. — 100  cc.  of  the  dehydrated  material 
to  be  tested  is  placed  in  a  tared  flask  and 
weighed.  -A.fter  adjusting  the  thermometer, 
shield,  condenser,  etc.,  the  distillation  is  com- 
menced, the  rate  being  so  regulated  that  1  cc. 
passes  over  every  minute.  The  receiver  is 
changed  as  the  mercury  column  just  passes 
the  fractionating  point. 

To  determine  the  amount  of  residue  the 
flask  is  weighed  again,  when  the  distillation  is 
complete.  During  the  distillation  the  con- 
denser tube  shall  be  warmed  when  necessary 
to  prevent  the  deposition  of  any  sublimate. 
The  percentages  of  fractions  should  be  re- 
corded both  by  weight  and  by  volume. 


The  new  sewage  pumping  plant  at  Colon, 
C.  Z.,  will  consist  of  two  direct-connected, 
motor  driven  centrifugal  pumps  each  having 
a  12-in.  discharge  and  a  14-in.  suction  capable 
of  pumping  2,000  gals,  per  minute  against  a 
head  of  67   ft. 


The  total  force  of  men  employed  on  the 
Panama  Canal  and  railway  on  May  31,  1910, 
was  36,796  of  which  29,560  were  employes  of 
the     Isthmian   Canal   Commission. 
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WATER-WORKS    AND     SEWERS     SECTION 


Methods  of  Constructing  Stream  Cross- 
ings for  a  Large  Trunk  Sewer. 

In  constructing  the  large  trunk  sewer  de- 
signed to  furnish  a  joint  outlet  into  Newark 
Bay  for  some  ten  or  a  dozen  residential 
towns,  including  Summit,  N.  J.,  the  Oranges, 
and  Elizabeth,  N.  J.,  a  number  of  stream 
crossings  had  to  be  made.  The  accompany- 
ing drawings  show  the  plans  of  these  cross- 


of  the  flume  was  replaced  by  two  thicknesses 
of  2-in.  flooring  having  a  layer  of  tarred 
paper  between  them,  and  the  old  side  walls  of 
the  flume  were  extended  over  the  sewer  by 
brick  walls  laid  in  cement  mortar.  A  concrete 
apron  and  other  means  to  prevent  wash  or 
scour  were  provided  as  shown. 

Figure  4  shows  the  crossing  of  the  west 
fork  of  the  East  Branch  of  the  Elizabeth 
River,    where   the    grade   of    the    line    of    the 


each  length  of  pipe,  and  each  support  con- 
sists of  two  60-lb.  rails  bent  to  the  shape  of 
the  pipe  and  bolted  as  shown  on  the  drawing. 
A  special  wrought-iron  plate  construction  was 
used  to  strengthen  the  post  at  the  point  where 
the  rails  diverged  to  form  a  cradle  in 
which  the  pipe  rests,  as  at  this  point 
the  tendency  to  separate  the  rails  is  greatest. 
This  construction  was  ^ised  in  order  to  mini- 
mize  the  obstruction   to   the   stream   flow  and 


Meial 


5ec  t  I  on   A-B 
Fig.   1 — Details   of   Sewer   Crossing    Under   Depressed    Roadway. 


ings :  with  the  e.Kception  of  one  siphon  under 
the  Elizabeth  River  these  crossings  were  a 
continuation  of  the  normal  grade  of  the 
sewer,  and  thus  are  of  a  type  which  has  not 
been  frequently  illustrated.  The  trunk  sewer 
named  varies  from  12-in.  vitrified  pipe  to 
72-in.  brick  sewer,  and  most  of  the  crossings 
came  on  brick  sewer  sections  of  the  work. 
The  drawings  given  have  been  made  anew 
from  the  report  recently  issued  by  Mr.  Alex- 
ander Potter,  New  York,  N.  Y.,  Chief  Engi- 
neer, Joint  Outlet   Sewer. 

Figure  1  shows  the  method  of  taking  a  42- 
in.  circular  brick  section  under  a  portion  of 
a  street  depressed  to  permit  of  an  overhead 
railway  crossing.  For  120.4  ft.  under  the  low 
portion  there  was  built  a  rectangular  brick 
section  1.55  ft.  high  and  6  ft.  wide,  into  each 
end  of  which  the  circular  section  was  con- 
verged as  shown  by  the  illustration.  This 
rectangular  section  and  also  the  converging 
appproaches  to  it  were  constructed  of  1 :2 :4 
%-in.  stone  concrete  reinforced  over  the  arch 
or  roof  with  expanded  metal.  Two  thick- 
nesses of  No.  4,  C-in.  mesh  expanded  metal 
were  placed  as  shown. 

Figure  2  shows  the  crossing  of  a  small 
brook,  the  flow  of  which  could  not  be  inter- 
fered with,  by  a  42-in.  brick  section  of  sewer. 
.'\s  will  be  seen,  three  lines  of  24-in.  cast 
iron  pipe  24  ft.  long  and  laid  side  by  side 
were  carried  under  the  stream.  At  each  end 
of  the  pipes  a  connection  chamber  with  the 
42-in  circular  sewer  was  built,  and  the  upper 
chamber  was  provided  with  a  manhole  for 
cleaning  or  other  purposes.  The  chambers 
were  of  brick-work,  the  roofs  being  4-in.  brick 
arches  springing  from  T-rails  with  ends  set 
into   the   side   walls. 

Figure  3  shows  the  plan  of  crossing  at 
the  west  branch  of  the  Elizabeth  River.  An 
earth  dam  just  west  of  a  highway  impounded 
this  stream  and  the  overflow  passed  through 
the  crest  of  this  dam  in  a  wooden  spillway 
flume  with  a  4-ft.  drop  from  the  flume  to  the 
stream  bed  below  the  dam.  From  the  end 
of  the  flume  to  the  bridge  carrying  the  road 
mentioned  over  the  stream  was  only  40  ft. 
To  have  carried  the  42-in.  sewer  atong  the 
road  and  under  the  bridge  at  grade  would 
have  dammed  the  stream,  thus  making  an  in- 
verted siphon  necessary  for  such  a  crossing. 
To  avoid  this  the  line  of  the  sewer  was  di- 
verted so  as  to  pass  along  the  toe  of  the  dam 
just  below  the  spillway  flue,  which  was  length- 
ened as  shown  to  pass  over  the  sewer.  At 
the  crossing  a  42-in.  cast  iron  pipe  replaced 
the  normal  brick  section.  The  old  single  floor 


sewer  is  about  24  ins.  above  the  normal  water 
level  in  the  river.  About  500  ft.  below  the 
crossing  the  west  fork  and  the  east  fork  con- 
verge. The  east  fork  responds  to  a  rain 
storm  much  more  rapidly  than  the  west  fork, 
its  tributary  area  being  greater.  Below  the 
confluence  of  these  two  forks,  the  river  val- 
ley narrows  to  such  an  extent  that  the  flood 
volume  cannot  be  carried  off  promptly.  This 
condition  causes  the  damming  up  of  both 
forks  so  that  the  sewer  crossing  is  flooded, 
the  water  in  the  river  during  freshets  hav- 
ing reached  almost  to  the  top  of  the  iron 
pipe.  The  river  channel  at  and  for  some 
distance  above  and  below  the  point  of  sewer 


secure  the  greatest  possible  clearance  between 
supports.  A  3-in.xy2-in  wrought-iron  band 
encircles  the  upper  half  of  the  pipe  and  the 
ends  of  the  band  are  brought  down  to  a  sec- 
tion V-k  ins.  square  and  bent  at  right  angles 
into  hooks.  The  middle  of  a  1-in.  U-bolt 
passes  through  a  hole  in  the  upper  ends  of 
the  rails,  and  the  ends  of  the  bolt  p^ss 
through  holes  in  a  1-in.  plate  placed  over  the 
hook  end  of  the  band.  Threads  and  nuts  on 
the  ends  of  the  U-bolt  allow  adequate  adjust- 
ment of  this  construction. 

Figure  5  shows  the  crossing  for  a  small 
stream.  The  line  at  this  point  is  located  about 
30  ft.  south  of  the  embankment  for  an  aban- 
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Fig.  2 — Details  of  Sewer  Crossing  a  Small    Brook. 


crossing  was  widened  to  over  twice  its  nor- 
mal width,  and  the  area  under  the  iron  pipe 
sewer  has  proved  sufficient  to  pass  the 
severest  storm  without  injury  to  the  crossing, 
some  unprecedented  rainfalls  having  occurred 
since  its  completion  in  the  fall  of  1902.  The 
details  of  this  crossing  are  shown  by  Fig.  4. 
It  will  be  seen  that  42-in.  cast  iron  pipes  are 
supported  on  T-rail  posts,  embedded  in  Port- 
land cement  concrete  piers  4  ft.  high,  4  ft. 
wide,  and  7  ft.  deep.     There  is  a  support  for 


doned  railway,  under  which  embankment  the 
stream  flows  through  a  stone  culvert.  The  fall 
of  the  original  channel  of  the  stream  from 
the  south  face  of  this  culvert  to  the  point  of 
sewer  crossing  was  sufficient  to  allow  the 
carrying  of  the  sewer  by  means  of  a  36-in. 
cast  iron  pipe  across  the  stream  (the  bottom 
of  the  pipe  being  almost  at  the  bottom  of  the 
stream),  and  still  have  the  stream  flow  over 
the  top  of  the  sewer  without  any  effect  of 
damming  the  water.     The  five  lengths  of  pipe 


July  20.   1910. 


ENGINEERING-CONTRACTING 


65 


Ji/rfoce  \ ^ 

Fig.  3 — Details  of  Sewer  Crossing  a  Small   Stream   Along   Toe  of   Dam. 


composing  the  sewer  crossing  are  supported 
by  Portland  cement  concrete  piers  of  the  size 
shown,  and  extending  down  to  good  gravel 
foundation.  Quicksand  overlaid  the  gravel 
for  4  ft.  in  depth.  For  16  ft.  on  each  side 
of  the  center  of  the  crossing,  the  pipe  is  fur- 
ther secured  by  a  mass  of  concrete  extending 
on  the  north  side  to  the  top  of  the  pipe  and 
3  ft.  north  of  its  center.  South  of  the  pipe 
a  concrete  apron  placed  upon  a  plank  floor 
spiked  to  longitudinal  6x8-in.  timber  prevents 
5cour  by  the  stream  flow,  and  a  liberal 
amount  of  rip  rap  placed  in  the  channel  above 
and  below  the  sewer  crossing  forms  a  perma- 
nent stream  bottom  adapted  to  the  new  con- 
ditions. 

Figure  6  shows  the  crossing  at  the  Rahway 
River.  This  crossing  consists  of  six  12-ft. 
lengths  of  36-in.  cast  iron  pipe  carried  by 
girders  supported  by  two  concrete  abutments 
and  one  concrete  pier  at  the  center  of  the 
crossing.  This  plan  provides  two  channels 
under  the  pipe,  each  about  29  ft.  wide,  the 
original  river  channel  having  been  about  25 
ft.  wide.  The  concrete  used  was  composed 
of  8  parts  of  gravel,  found  in  the  immediate 
vicinity,  and  1  part  of  Portland  cement.  The 
foundation  of  the  abutments  and  the  concrete 
pier  consists  of  12-in.  round  timbers,  floored 
with  two  courses  of  2-in.  plank.  The  bottom 
of  the  concrete  is  about  10  ft.  below  the  grade 
of  the  sewer  and  about  iVz  ft.  below  the 
river  bed.  The  base  of  the  center  pier  was 
built  the  entire  size  of  the  pit  8x1-5  ft.  for  a 
height  of  5  ft.  The  abutments  have  15-in. 
looting  courses  projecting  6  ins.  beyond  the 
neat  line. 

Figure  7  shows  the  inverted  siphon  crossing 
the  Elizabeth  River.  The  crossing  consists 
of  two  10-in.  pipes,  the  flow  through  each 
of  which  is  controlled  by  valves,  so  that  the 
sewage  can  be  diverted  to  either  pipe,  thereby 
causing  a  greater  scouring  and  cleansing  effect 
than  if  the  siphon  consisted  of  one  15-in.  pipe. 
This  design  also  makes  it  possible  to  clean 
either  10-in.  pipe  while  the  sewage  is  being 
carried  by  the  other. 


Method    and   Cost  of  Constructing  Vit- 
rified Pipe  Sewers  With  Sulphur 
Joints. 

A  part  of  the  new  sewers  of  Louisville,  Ky., 
are  built  as  a  separate  system.  The  storm 
drain  is  built  with  cement  joints  but  the  sani- 
tary sewer  is  jointed  with  a  sulphur-sand  mix- 
ture to  make  an  impervious  connection  be- 
tween pipes.  With  the  local  materials  used 
the  experiments  have  proved  that  the  follow- 
ing properties  give  the  best  results : 

Molding  sand    6  parts 

Ohio  River  screened  sand,  No.  20  sieve..  4  parts 
Sulphur    10  parts 

With   this  mixture  the   joints  remain   solid 


and  no  radial  checks  occur  which  would  al- 
low ground  water  to  enter  the  sewer. 

The  trenches  in  which  these  pipes  were  laid 
were  in  a  great  many"  cases  excavated  in  rock 
and  the  pipe  had  to  be  suspended  or  rested  on 
blocks  of  stone  until  solidly  concreted  in  place. 

It  was  found  cheaper  to  fit  several  lengths 
of  pipe  together  on  the  surface  and  joint  them 
before  lowering  them  into  the  trench.  For 
jointing,  three  or  four  vitrified  pipe  were  laid 
in  a  cradle.  The  pipe  rested  on  1-in.  boards, 
stood  edgewise  upon  a  wooden  bench,  and  cut 
to  an  arc  fitting  outside  the  pipe.  The  cradle 
was  made  so  that  when  several  pipes  were  laid 
on  it,  end  to  end,  they  were  in  perfect  align- 
ment. "Pipe  jointers"  made  of  square,  braided 
asbestos,  were  then  fastened  around  each  pipe 
at  the  joint  to  prevent  the  liquid  running  out 
of  the  bells.  After  these  jointers  were  in 
place,  the  joints  were  poured.  Within  five 
minutes  after  the  joints  are  poured  the  pipe 
section  can  be  removed  from  the  cradle  and 
lowered  to  place  in  the  trench.  The  tensile 
strength  of  this  sulphur-sand  joint  is  from 
520  to  040  lbs.  per  sq.  in.  The  greatest  care 
is  needed  to  regulate  the  temperature  of  the 
sulphur-sand  mixture  because  it  begins  to  melt 
at  a  temperature  of  200°  F.  and  becomes  thin 
and  suitable  for  pouring  at  about  2G0°.  If  it 
is  allowed  to  rise  25°  to  40°  higher  it  again 
becomes  thick  and  plastic,  in  which  condition 
it  cannot  be  poured.  The  facts  are  given 
clearly  by  the  following  table  : 

Physical    Condition    of    Sulphur    and    Sulphur- 
.    Sand    Mixtures    at    Different    Temperatures. 
Temperature  Fahr. 
Condition.  Sulphur.       Sulphur-Sand. 

Began  to  melt    176°  201° 

Fluid    212°  261° 

Slightly   vicid    234°  302° 

Would   not   pour    248°  315° 

On  the  Louisville  work  four  men  (two  on 
top  and  two  in  the  trench)  laid,  on  an  average, 
200  ft.  of  8-in.  pipe  a  day.  The  men  on  top 
heated  the  mixture  in  copper  kettles  and  used 
a  ladle  for  pouring.  Then  they  lowered  the 
section  to  the  men  in  the  trench  and  supplied 
them  with  a  ladle  of  the  mixture  for  the  joint 
which  had  to  be  made  in  the  trench. 

In  this  8-in.  pipe  about  1%  lbs.  of  sulphur 
are  required  per  joint,  and  the  cost  is  3  cts.  a 
pound.  The  sand  costs  about  50  cts  per  cu. 
yd.  This  is  practically  negligible  as  one  cubic 
yard  of  sand  would  be  sufficient  to  lay  nearly 
2,000  ft.  of  pipe  of  this  size. 

The  following  is  an  estimate  of  the  cost  of 
laying  aild  jointing  200  ft.  of  pipe  (100 
joints)  : 


4  men  at  20  cts.  per  hour. 

125  lbs.  sulphur  at  3  cts 

1%  cu.  ft.  sand  at  50  cts  cu. 


10  hours {  S.OO 

3.7B 

yd 03 


Total 


.$11.78 


Larger  sized  pipe  would  require  more  sul- 
phur and  the  following  table  shows  the  amount 
estimated  to  be  necessary  for  the  different 
sizes,  applying  this  proporlioii  to  the  volumes 


^/"^as/  '>»fl  A''/}/ 


m.  I i-i  -  cjf-i  -  g 


Fig.  4 — Details  of  Sewer  Crossing  of  Elizabeth  River. 
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Fjg.  5 — Details   of   Sewer  Crossing   a   Small    Stream    Above   Bed    Level. 


given  for  flush  joints  in  Gillette's  "Handbook 
of  Cost  Data"  p.  821 : 


Construction  work  in  progress  made  it  possi- 
ble to  ascertain  that  the  depth  of  frost  in  the 


Sulphur  Required  to  Lay  100  Ft.   Standard  Sewer   Pipe. 

Size    of    pipe    inches     

Lbs.     sulpliur.     1    to    1    mix 


402 


Two  ft.  Lengths. 

6    8   10    12    15 

IS 

20 

24 

580  625  804  1116  1786 

2232 

2455 

■2ao2 

We  are  indebted  for  information  leading  to 
the  above  article,  to  Mr.  H.  S.  Morse,  Resident 
Engineer  of  the  Eastern"  Division  of  Sewers, 
Louisville.  Ky.   . 

Infiltration  of  Ground  Water  Into  Sewers, 
with  Notes  on  Tar  Cement  Joints, 
Wooden  Underdrains  and  Leak- 
age of  Manhole  Covers. 

In  constructing  some  IfiO  miles  of  pipe  and 
brick  sewer  forming  a  joint  outlet  for  the 
sewage  of  some  ten  or  a  dozen  New  Jersey 
towns  of  the  suburban  districts  about  New 
York  city  the  Chief  Engineer,  Mr.  Alexander 
Potter,  New  York,  N.  Y.,  made  a  number  of 
interesting  studies  relating  to  the  entrance 
into  such  sewers  of  ground  .'uid  surface  water. 
In  making  the  original  plans  for  the  sewers 
named  the  engineer  provided  for  an  infiltra- 
tion of  33  per  cent  of  the  capacity  of  the 
sewer.  The  actual  leakage  was  less  than  10 
per  cent.  Even  with  rigorous  inspection  the 
engineer  believes  that  it  is  not  safe  to  count 
on  a  less  rate  of  infiltration  than  25,000  gals, 
per  mile  per  day  if  cement  joints  are  used. 
This  can  be  reduced  to  5,000  gals,  per  mile 
per  day  if  sulphur  sand  joints  are  used.  From 
the  various  observations  made  of  leakage  on 
different  parts  of  the  work  and  on  different 
sizes  of  sewers,  the-  engineer  finds  that  leak- 

'  age  through  joints  varies  about  as  the  square 
of  the  diameter,  that  is  to  say  four  times  the 
leakage  can  be  expected  in  a  20-in.  line  as  in 
a   10-in.  line  laid  under  identical  conditions. 

The  extent  to  which  water  is  admitted  to 
sewers  through  holes  provided  for  ventilation 
in  manhole  covers  is  worthy  of  attention.  As 
illustrating  this,  reference  is  made  to  the  con- 
ditions existing  during  Jan.  5  to  7,  1010,  inclu- 

■  sive.  In  the  territory  observed  there  were 
from  6  to  8  ins.  of  snow  covering  the  ground 
ard  on  the  afternoon  and  evening  of  Jan.  6, 
a  rain,  accompanied  by  a  marked  rise  in  tem- 
perature, caused  a  rapid  melting  of  the  snow. 


ground  was  from  6  to  18  ins.  No  catch  basins 
are  connected  with  the  system  and  no  roof 
water  is  supposed  to  be  admitted.  Under 
these  conditions  the  increased  flow  in  the 
sewers  must  have  entered  throu,gh  the  man- 
hole covers.  There  are  125  miles  of  sewers 
in  the  system  and  about  l,i)95  manholes,  on 
:'ll  but  30  of  which  the  covers  are  perforated 
lor  ventilation.  About  250  of  these  manholes 
also  had  imperfectly  fitting  covers,  so  that 
water  could  enter  the  sewer  around  the  edges 
of  the  covers.  The  normal  flow  in  the  sewer 
at  the  outlet  before  the  thaw  of  Jan.  6  was  4.- 
800.000  gals,  per  day.  For  several  hours  on 
Jan.  7  the  sewer,  which  has  a  capacity  of 
21,000.000   gals,    per   day,    ran    full,   but   in   24 


hours  thereafter  the  normal  flow  was  nearly 
restored.  As  nearly  as  can  be  determined. 
3,000,000  gals,  of  water  entered  the  sewer  in 
24  hours  through  the  manhole  covers,  or  an 
average  of  1.1  gal.  per  minute  per  manhole. 

Figure  1  shows  a  manhole  cover  designed 
to  permit  permanent  closing  of  the  ventilating 
openings.  A  shoulder  or  flange  is  cast  at  the 
bottom  of  the  inside  of  three  sides  of  the 
rectangular  strengthening  rib,  which  shoulder 
forms  a  support  for  a  plate.  The  plate  is 
inserted  when  desired  and  the  perforations 
and  the  space  between  cover  and  plate  are 
fdled  with  cement,  sulphur  sand  or  other  fill- 
ing means. 

To  reduce  infiltration  a  considerable  amount 
of  pipe  sewer  in  wet  trenches  was  laid  with 
tar  cement  joints.  This  joint  was  made  by 
using  as  a  gasket,  strands  of  jute  soaked  in 
North  Carolina  tar.  The  gasket  was  then 
well  caulked  into  the  annular  space,  the  inside 
(if  the  socket  and  the  outside  of  the  spigot 
of  the  prpes  fitted  together,  having  previously 
been  swabbed  with  tar.  Into  a  bucket  filled 
with  Portland  cement.  North  Carolina  tar  is 
poured  and  kneaded  by  hand  with  the  cement 
until  a  rather  stiff  dough-like  mixture  is  se- 
cured. This  substance  was  then  rolled  on  a 
i  oard  to  a  suflicient  length  and  diameter  and 
placed  in  the  annular  space  between  the  fitted 
])ipes,  into  which  space  it  is  thoroughly  ram- 
med by  suitable  tool  and  hammer  until  the 
space  is  completely  filled  up  to  within  V^  in. 
of  the  end  of  the  socket.  The  usual  beveled 
cement  mortar  finish  is  then  given  the  pipe 
joint. 

The  tar  cement  mixture  when  properly  made 
l:ecomes  tough  and  moderately  hard  in  sev- 
eral hours,  depending  on  the  temperature  and 
proportion  of  cement  incorporated.  The  ob- 
jectionable feature  of  the  tar  cement  joint 
is  its  plasticity  in  warm  temperature,  more 
especially  when  used  in  the  larger  sizes  of 
pipes.  In  filling  the  annular  space  with  this 
mixture,  the  weight  of  the  material  is  often- 
times sufficient  to  cause  the  mass  of  tar 
cement  to  flow  before  it  sets,  causing  it  to 
drop  away  from  the  under  side  of  the  upper 
portion  of  the  bell  before  the  tar  cement  has 
properly  hardened.  Again,  unless  the  spigot 
end  of  the  pipe  is  supported  on  solid  bearing 
such  as  small  chips  or  especially  burned 
pieces  of  vitrified  clay,  embedded  in  the  tar 
cement  in  the  bottom  of  the  joint  before  the 
following  pipe  is  inserted,  the  weight  of  the 
pipe  will  compress  the  tar  cement  in  the  bot- 
tom of  the  joint  before  it  hardens,  causing  the 
filling  material  in  the  upper  portion  of  the 
annular  space  to  be  drawn  away  from  contact 
with  the  inside  of  the  top  of  the  bell,  thus 
introducing  a  chance  of  leakage  in  water- 
soaked  ground. 

A  method  of  vitrified  pipe  support  called 
"wooden  underdrain"  used  on  this  and  other 
sections  of  the  joint  sewer  proved  to  have 
many  points  of  excellence.     It  was  used  in  wet 
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Fig.   6 — Details   of   Sewer   Crossing    Rahway    River. 
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trenches  and  especially  on  quicksand,  and  con- 
sisted of  four  pieces  of  2x4-in.  plank  laid 
flat  and  6  ins.  between  centers,  on  top  of 
which  were  nailed  pieces  of  4x4-in.  timber  1% 
ft.  between  centers.  The  pipe  rested  on  the 
4x4-in.  pieces,  being  held  in  position  until  the 
backfilling  was  placed  under  and  around  it  by 
wooden  wedges  placed  between  the  4x4-in. 
pieces  and  the  pipe  and  nailed  in  position. 
The  space  between  the  2x4-in.  pieces  and  the 
space   under   the   supported   pipes   acted   as   a 


is  that  it  perhaps  requires  greater  care  in 
backfilling  in  clay,  loam  or  other  compressi- 
ble soils,  but  this  is  not  in  reality  an  objec- 
tion. That  poor  backfilling  is  the  principal 
cause  of  failure  in  sewer  construction  there 
is  little  doubt.  Anything  which  tends,  there- 
fore, to  promote  and  require  greater  care  in 
backfilling,  especially  under  and  around  the 
pipe,  is  to  be  desired.  An  inspection  of  the 
interior  of  the  entire  length  of  the  sewer  was 
made  by  an  assistant  engineer,  and  the  con- 
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Fig.  7 — Inverted   Siphon  for  Sewer  Crossing   Elizabeth    River. 


channel  to  drain  away  the  water  in  the 
trench  to  the  pump  pit,  allowing  the  joints 
to  be  cemented  and  kept  dry  until  set.  The 
number  of  2x4-in.  pieces  and  the  length  of 
the  4x4-in.  blocks  varied  with  the  size  of  the- 
pipe  to  be  laid,  the  usual  length  of  the  2.x4-in. 
pieces  being  9  ft.  to  12  ft.  The  filling  of  the 
space  between  the  2x4-in.  and  the  4x4-in. 
pieces  with  coarse  gravel  worked  well  to 
drain  trenches  in  quicksand,  which  substance 
would  have  choked  up  even  short  lengths  of 
pipe  under  drain,  rendering  them  almost  if 
not  quite  useless. 

The  objection  to  this  form  of  construction 


dition  of  the  pipes  carefully  noted.  .\n  as- 
sistant engineer  actually  crawled  through 
every  pipe  of  20  ins.  and  over  in  the  entire 
sewer.  The  inspection  of  pipes  smaller  than 
20-in.  was  made  with  the  aid  of  mirrors. 
Not  a  single  defective  pipe  was  found  in  any 
portion  of  the  system  where  quicksand  was 
encountered  and  this  method  of  underdrain 
had  been  used  in  whole  or  in  part,  but  both 
in  clay  gravel  and  rock  cuts  some  pipes  were 
found  broken. 

That  infinite  care  had  been  taken  in  the  lay- 
ing of  the  pipes  to  get  water  tight  joints,  and 
that  stern  insistence  upon  this  feature  of  the 


work  had  actually  succeeded,  were  attested  by 
an  examination  of  the  joints  of  the  broken 
pipe   which   were   removed   at    this   time.     On 
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Special     Manhole    Cover    Construction     Per- 
mitting   Plugging    of    Ventilating    Holes. 


12,900  ft.  of  24-in.  pipe  sewer,  760  ft.  were 
found  to  be  defective  and  were  replaced.  On 
4,197  ft.  of  22-in.  pipe  no  defective  pipes  were 
discovered. 
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Chart  for  Recording  Progress  of  Draft- 
•     ing  Work. 

By  J.  D.  Luther.* 

Toward  the  completion  of  the  Detroit  River 
Tunnel  I  was  called  upon  to  furnish  a  folio  of 
21  drawings,  24  ins.  by  36  ins.,  which  would 
show  the  actual  construction.    These  were  to 


•Chief    Draftsman    Detroit    River    Tunnel    Co., 
Dctroii'.    Mich. 


differ  from  the  Contract  Drawings  only  in 
showing  the  numerous  minor  changes  made  in 
the  field  for  which  no  working  drawings  were 
required.  As  these  drawings  were  to  progress 
with  the  construction  of  the  tunnel,  thus  be- 
ing worked  upon  only  at  odd  times,  and  as 
several  different  drawings  were  in  progress. at 
the  same  time,  some  rigid  system  was  an  abso- 
lute necessity.  The  following  cut  will  illustrate 
the  method  adopted  and  its  success  prompts 
me  to  submit  it  to  your  readers. 
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This  diagram  was  made  on  heavy  detail  pa- 
per pasted  on  a  small  drawing  board,  with 
thumb  tacks  for  markers,  and  tracing  cloth 
streamers  bearing  the  name  of  the  draftsman. 

A  glance  at  the  board  from  a  distance  indi- 
cates the  ■  status  of  the  whole  work,  as  the 
tacks  proceed  to  the  right  as  the  work  prog- 
resses, the  work  being  finished  when  all  tacks 
are  in  the  last  column.  In  the  case  shown  the 
work  appears  to  be  about  two-thirds  complet- 
ed, .^closer  inspection  locates  and  shows  the 
condition  of  each  drawing  giving  the  name  of 
the  man  at  work  upon  it. 

While  I  have  not  had  an  opportunity  to  test 
it,  I  believe  that  this  system  could  be  advan- 
tageously employed  in  any  large  drafting  room. 
Instead  of  a  board,  however,  I  would  suggest 
a  printed  form,  leaving  blank  the  column  for 
"Title  of  Drawing"  to  be  filled  in  whenever  a 
new  drawing  is  started.  A  method  of  dating 
could  also  be  adopted. 


Diagrams   Showing    Method    of    Recording    Progress   of    Drafting    Work. 


Some  Comments  on  the  Value  of  Roof- 
ing Guarantees. 

liV   L.   p.   SIBLEY.* 

Guarantees  have  become  more  of  a  factor  in 
roofing  than  in  any  other  work  connected  with 
building  construction,  and  are  frequently  put 
in  the  foreground  so  that  the  real  point  at 
issue,  the  merit  of  the  roofing,  will  be  over- 
looked and  they  should,  therefore,  be  sub- 
jected to  the  closest  scrutiny. 

Very  naturally  guarantees  for  5  jxars  or 
10  years  will  appear  in  the  light  of  a  safe- 
guard but  they  are  not  given  because  of  a 
sublime  faith  the  guarantor  has  in  his  roofing, 
or  because  of  any  generous  impulse  on  his 
part  to  protect  the  buyer,  but  they  are  given 
for  one  purpose  only,  to  sell  the  roofing.  For 
the  purpose  of  considering  their  value  they 
may  be  divided  into  three  classes. 

First :    Where  the  guarantor  is  responsible 

•Secretary  of  the  Xational  Association  of  Mas- 
ter Slag  and  Gravel  Roofers  of  America. 
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and  gives  the  guarantee  in  good  faith.  In 
such  cases  the  buyer  has  assurance  that  the 
roof  will  be  repaired  if  it  leaks,  but  there  is 
not  any  protection  against  damage,  as  a  guar- 
antee against  damage  would  be  a  greater  lia- 
bility than  any  solvent  contractor  would  as- 
sume, even  with  the  best  of  roofs.  No  mat- 
ter how  often  leaks  occur,  all  the  owner  can 
require  is  that  repairs  be  made  with  reason- 
able promptness,  and,  as  frequently  happens, 
it  is  better  to  buy  a  new  roof  than  stand  the 
loss  and  annoyance  caused  by  the  leaks. 

Second :  Where  the  guarantor  is  responsible 
but  purposely  words  the  guarantee  to  mislead 
and  avoid  legal  responsibility.  This  class  is 
the  most  misleading  and  causes  the  greatest 
loss.  It  embraces  the  "painting  ever  so  often" 
clause  usually  calling  for  material  which  the 
owner  must  buy  and  apply  at  certain  specified 
times.  One  day  over,  and  the  guarantee  is 
invalid.  Also  in  this  class  are  the  guarantees 
when  other  than  the  guarantor  applied  the 
roofing.  This  means  a  division  of  responsi- 
bility and  there  are  literally  dozens  of  "ex- 
cuses" why  the  manufacturer  is  not  to  blame. 

Third :  Where  the  guarantor  does  not  re- 
main in  business  or  solvent  for  the  term  of 
guarantee.  Statistics  show  that  the  life  of  a 
surprisingly  large  percentage  of  firms  is  less 
than  5  years  to  say  nothing  of  10  years,  and 
this  is  especially  true  of  general  contractors 
as  a  class,  who  usually  take  the  sub-contract- 
ors' guarantees  and  then  guarantee  direct  to 
the  owner. 

Tile,  slate,  copper  and  shingle  roofs  are 
rarely  guaranteed  for  more  than  one  year  if 
at  all,  so  they  need  not  be  considered,  but  it 
is  the  two  great  classes  "Ready  Roofing"  and 
"Gravel  or  Slag  Roofs" — frequently  referred 
to  as  "Built-up  Roofs" — that  have  been  and 
are   most  effected  by  long-time  guarantees. 

In  buying  Ready  Roofing,  the  character  of 
the  buildin.a:;  the  incline  of  the  roof,  the 
chances  of  the  roof  being  recoated  occasionally 
(if  roofing  requires  such  care  is  used)  ;  the 
length  of  service  the  roof  is  expected  to  give ; 
the  experience  of  others  with  the  same  materi- 
al used  under  the  same  conditions  for  as 
long  a  time  as  it  is  claimed  it  will  last  (printed 
testimonials  should  not  be  accepted  without 
investigation)  ;  and  the  reputation  of  the  man- 
ufacturer for  fair  dealing,  are  factors  of  far 
more   importance  than   any  guarantee. 

Several  of  the  largest  manufacturers  of 
Ready  Roofing  who  do  not  appl^-  their  roofs 
have  consistently  refused  to  give  guarantees 
and  large  dealers  who  look  into  the  merit  of 
an  article  usually  prefer  to  deal  with  such 
manufacturers.  It  should  be  borne  in  mind 
that  there  is  no  "cure  all"  in  roofing  any 
more  than  there  is  in  medicine. 

When  it  was  the  custom  to  buy  gravel 
roofs  on  their  merit  and  the  factors  consid- 
ered were  (|uality  of  material,  amount  of  ma- 
terial (that  is  number  of  plies  and  weight  of 
felt  and  pounds  of  pitch),  knowledge  regarding 
the  use  of  the  materials  and  a  record  of  roofs 
in  service,  it  was  usual  to  have  gravel  roofs 
last  1.5  to  20  years  and  sometimes  longer,  but 
since  the  10  year  guarantee  was  made  the 
basis  for  price,  and  contracts  awarded  to  the 
lowest  bidder,  most  of  the  responsible  roofing 
contractors  have  had  no  option  except  to  fig- 
ure on  a  10-year  roof,  and  if  tlie  contract  was 
secured,  that  is  all  they  could  give  as  it  was 
all  they  were  paid  for  or  agreed  to  give. 

Under  these  conditions  contractors  soon 
learned  that  it  was  cheaper  to  make  a  few 
repairs  during  the  term  of  guarantee  than 
to  put  on  a  roof  that  would  not  have  to  be 
repaired  for  10  years.  Usually  a  roof  upon 
which  there  is  no  maintenance  cost  for  10 
years  will  give  .good  service  for  more  than 
20  years,  but  naturally  roofs  that  require  re- 
pairs during  the  term  of  guarantee  arc  of 
little  value  at  its  expiration. 

Gravel  roofs  have  been  in  use  so  long  that 
there  is  a  definite  known  value  to  a  ply  of  felt 
and  mopping  of  pitch  (with  materials  of  given 
quality)  and  by  using  more  plies  or  less,  a 
roof  can  be  made  as  good  or  cheap  as  any 
building  warrapts.  In  calling  for  a  long-time 
guarantee,  an  architect  or  engineer  apparently 
avoids  responsibility  as  to  the  quality  of  ma- 
terial and  manner  in  which  it  is  applied.   This 


is  not  done  with  boilers  or  plumbing  or  elec- 
tric wiring  or  any  other  work  in  connection 
with  building,  and  should  not  be  allowed  in 
roofing.  A  definite  specification  which  meets 
the  requirements  of  the  building  should  be 
provided  the  same  as  is  provided  for  the 
foundation  and  other  parts  of  the  building, 
and  then  competent  inspection  given  so  the 
roof  will  be  its  own  guarantee  the  same  as  the 
foundation. 


Personals. 

Mr.  R.  S.  Alexander  has  been  elected  City  En- 
gineer of  Clarlisville,  Tenn.,  (or  tlie  ensuing  two 
years. 

Samuel  Glenville  Brosius,  a  Civil  Engineer, 
formerly  residing?  at  Cumberland,  Md.,  died  July 
S  at  Washington,  D.  C. 

Mr.  W.  E.  Conner  and  Mr.  A.  A.  Hanscom 
have  been  appointed  Junior  Engineers  in  the  U. 
S.  Reclamation  Service  and  have  been  assigned 
to  the  Milk  River  Project. 

Mr.  W.  A.  Hoyt,  M.  Am.  Soc.  C.  E.,  Consult- 
ing Specialist  in  reinforced  concrete,  has  re- 
moved his  ofnce  from  the  Chamber  of  Com- 
merce building.  Chicago,  111.,  to  455  Old  Colony 
building,  that  city. 

Mr.  Walter  B.  Snow,  Publicity  Engineer,  Bos- 
ton, Mass.,  has  added  to  his  staff  Mr.  H.  Ross 
Callaway,  a  graduate  of  the  Massachusetts  In- 
stitute of  Technology,  and  late  assistant  to  the 
mechanical  engineer  of  the  New  York  Edison 
Co. 

Mr.  Charles  G.  Armstrong  has  been  appointed 
Consulting  Engineer  to  the  Bridge  Department 
of  New  York  City  at  a  salary  of  $7,500  a  year. 
His  work  will  be  chiefly  to  attend  to  the  com- 
pletion and  furnishing  of  the  new  municipal 
building,  New  York,  in  consultation  with  Bor- 
ough President  McAneny.  Mr.  Armstrong  was 
graduated  from  the  State  University  of  Illinois. 
He  was  Consulting  Engineer  on  several  of  Chi- 
cago's largest  buildings,  including  the  Coliseum 
and  on  Milwaukee's  new  city  hall  and  several 
New  Y'ork  skyscrapers,  including  the  Singer 
building. 

A.  C.  Downey  and  R.  C.  Soper.  Assistant  En- 
gieers  of  the  tj.  S.  Reclamation  Service,  were 
drowned  in  the  Shoshone  reservoir,  Wyoming, 
June  16.  They,  with  Roy  Callange,  another  em- 
ployee of  the  service,  were  taking  a  pleasure 
ride  in  a  motor  boat.  Waves  caused  by  a  heavy 
wind  were  running  high  and  a  break  in  the 
steering  gear  of  the  boat  made  it  unmanage- 
able and  caused  it  to  capsize  about  half  a  mile 
from  shore.  On  account  of  the  cold  water  and 
the  beating  of  the  waves,  Mr.  Callange  was  the 
only  one  of  the  party  who  was  able  to  cling  to 
the  boat  until  it  reached  land,  some  time  during 
the  night. 

Mr.  L.  R.  Pomeroy,  who  was  recently  appoint- 
ed Chief  Engineer  of  the  railway  and  industrial 
division  of  J.  G.  White  &  Co..  Incorporated,  with 
headquarters  in  New  York  City,  has  for  a  long 
time  been  considered  an  authority  on  railway 
shop  equipment,  operation  and  construction,  and 
is  peculiarly  adapted  both  by  nature  and  train- 
ing for  his  new  work.  From  1874  to  1S80  he 
was  engaged  in  cominercial  business,  special 
auditing,  drafting  and  designing  of  cars  and  lo- 
comotives. From  18S0  to  1886  he  was  secretary 
and  treasurer  of  the  Suburban  Rapid  Transit 
Co.  of  New  York.  For  four  years  following  this 
he  was  a  special  representative  of  the  Carnegie 
Steel  Co..  introducing  basic  boiler  steel  for  lo- 
comotives and  special  forgmgs  for  railways.  For 
nine  years  he  was  engaged  in  the  same  work 
with  the  Cambria  Steel  Co.  and  the  Latrobe 
Steel  Co..  Jointly;  this  assignment  involved 
metallurgical  engineering  and  experimental  re- 
search to  adapt  special  steels  for  railway  axles, 
crank  pins  and  piston  rods.  From  1899  to  1902 
he  was  Assistant  General  Manager  of  the  Sche- 
nectady Ijocomotive  Works.  For  six  years  fol- 
lowing this  he  was  a  special  representative  in 
the  railway  field  for  the  General  Electric  Co., 
this  work  covering  the  electrification  of  steam 
roads,  railway  shops  and  the  general  application 
of  electricity  for  all  railway  purposes.  For  the 
past  two  years  he  has  been  assistant  to  the 
president  of  the  Safety  Car  Heating  &  Lighting 
Co. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools,  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering- 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Jeffrey  Pulverizers  and  Crushers. — Paper  6x9 
in.;  38  pp.  The  Jeffrey  Mfg.  Co.,  Columbus, 
Ohio. 

A  catalog  of  crushing  and  pulverizing  ma- 
chinery, giving  illustrations  of  machines  and 
details. 


cement.— Paper  0x9  ins.;  16  pp.  Lehigh  Port- 
land   Cement    Co.,    Indianapolis,    Ind. 

A  paper  on  Cement  Tile  vs.  Clay  Tile.  Il- 
lustrated. 

American  System  of  Reinforcing — Paper.  9\4 
x6%  ins.,  32  pp.  American  System  of  Reinforc- 
ing. 218  La  Salle  St..  Chicago,  111. 

Describes  the  system,  illustrates  column  and 
beam  units  and  gives  a  score  of  full-page  illus- 
trations showing  work  done. 

Combined  Level  and  Grade  Finder.— Paper.  3^4 
x5?i  ins.,  28  pp.  E.  Howard  Gill.  10  Barclay  St. 
New   York. 

A  very  complete  description  of  a  new  and  use- 
ful instrument. 

Cast  Iron  Pipe.— Paper.  6x9  ins..  100  pp.  J.  R. 
Rice.  431  The  Rookery,  Cliicago.  111. 

Catalog  of  the  Dimmick  Pipe  Company.  The 
descriptions  of  the  pipes  are  very  complete.  The 
book  is  of  special  value  to  designers,  as  tables 
and  sketches  sliow  all  dimensions,  and  other  in- 
formation is  given. 

'  Lockw/ood     Automatic     Buckets     and     Skips.— 

Paper,  6x9  ins..  16  pp.     Cockburn  Barrow  &  Ma- 
chine Co.,  30  Church  St..  New  York. 

A  catalog  giving  illustrations  and  complete  de- 
scriptions of  buckets  operated  "by  the  man  be- 
hind the  engine."     Prices  are  given. 

The  Cockburn  Cubical  Concrete  Mixer.— Paper, 
6x9  ins..  S  pp.  Cockburn  Barrow  &  Machine  Co., 
30  Church   St..    New  York. 

Explaining  the  advantages  of  this  mixer,  its 
operation,  construction  and  capacities.  Illus- 
trated. 

Contractors'  Machinery. — Paper.  6x9  ins.  24 
pp.  The  Cockburn  Barrow  &  Machine  Co.,  30 
Churcii   St.,    New  York. 

This  is  a  general  catalog  recently  published 
illustrating  and  describing  various  wheelbar- 
rows, grout  mixing  machines,  punching  ma- 
chines, tunnel  shields,  contractors'  buckets  and 
mixers,   with  prices. 

Clamshell  Buckets. — Paper,  6x9  ins.,  12  pp. 
George  Haiss  Manufacturing  Co..  139th  St.  and 
Rider  Ave.,  Bronx  Borough,  New  York  City. 

This  catalog  contains  illustrations  and  de- 
scriptions of  clamshell  buckets,  various  hoisting 
engines  and  equipment  for  hoisting,  with  tables 
of  sizes  and  prices. 

Chicago  Concrete  Mixer — Paper  6x9  ins..  40 
pp.  Chicago  Concrete  Machinery  Co.,  Chicago, 
111. 

A  very  complete  and  detailed  description  of 
this  mixer  with  illustrations  showing  different 
types  of  machines  for  different  kinds  of  con- 
crete work.  The  catalog  contains  tables  of  sizes, 
horsepower  required,  etc. 

Reliance  Hoisting  Engines. — Paper,  6x9  ins., 
66  pp.  The  Reliance  Machine  &  Tool  Works, 
Saint  Louis,  Mo. 

This  catalog  deals  especially  with  hoisting  en- 
gines and  boilers,  and  illustratae  this  class  of 
machinery  with  cuts  of  various  individual  parts 
Contains  also  various  grab  and  dump  buckets. 

Curb  and  Gutter  Construction. — Paper,  6x9 
ms.,  8  pp.  Marsh  Co.,  970  Old  Colony  Building, 
Chicago,   111. 

Describes  and  illustrates  various  tools  and 
machines  for  making  concrete  curb  and  gutter 
by  what  is  known  as  the  Barrer  System. 

The  Milburn  Light. — Paper,  6%-x9^  ins..  48 
pp.  The  Alexander  Milburn  Co.,  50  W.  Lom- 
bard St..  Baltimore,  Md. 

This  catalog  contains  descriptions  and  illus- 
trations showing  in  detail  the  portable  acetylene 
lights  made  by  this  company.  The  illustrations 
show  a  great  many  uses  to  which  the  lights  are 
put  which  are  novel.  A  "circus  number"  of  the 
catalog  is  also  published  which  contains  several 
pages  devoted  to  lighting  tents,  stages,  etc. 

Acme  Road  Machinery. — Paper  9i/4x6  ins.  32 
pp.    Acme  Road  Machinery  Co.,  Frankfort,  N.  Y. 

A  catalog  of  the  various  tvpes  of  road  and 
dump  wagons  made  by  the  company. 

Acme  Crushers. — Paper.  5x9  ins..  16  pp.  .\cme 
Road   Machinery  Co.,   Frankfort,    N.   Y. 

Illustrations  of  portable  rock  crushing  plants, 
road  rollers,  etc. 

Road  Builders'  Supplies. — Paper,  9%x6  ins.,  28 
pp.    Acme  Road  Machinery  Co.,  Frankfort,  N.  Y. 

A  catalog  of  road  making  machinery,  contract- 
ors'  and   township  supplies.     Illustrated. 

Roads.— Paper.  3%xSti  Ins.,  8  pp.  The  Solvay 
Process  Co.,  Syracuse,  N.  Y. 

A  pamphlet  describing  a  new  road  covering. 
Solvay  granulated  calcium  cloride. 

Blowers. — Paper,    6x9   Ins.,    20   pp.    Wilbraham- 

Green    Blower  Co..   Philadelphia,   Pa. 

Catalog  of  blowers  of  various  types  and  ca- 
pacities  for   blast   furnaces. 

Modern  Centrifugal  Pumps. — Paper,  6x9  ins.. 
112  pp.  R  D.  Wood  &  Co..  Philadelphia,  Pa.  A 
very  complete  and  excellent  catalog  for  1910. 
Contains  descriptions  and  illustrations  of  cen- 
trifugal pumping  machinery  of  original  design 
and  of  wide  range  of  capacities  and  uses. 

Pumps — Cloth,  6x9  ins.,  258  pp.  Rumsey  & 
CO..   Ltd.,    Seneca  Falls,   N.  Y. 

This  is  the  general  catalog  published  by  the 
company  and  contains  complete  indexed  price 
lists.  The  book  covers  every  type  of  pump  made. 
Illustrated  with  useful   figures  and  formulas. 
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Steady        progress        has 
The  '''^^"    made    in    llie    placing 

of    concrete    for   the    locks 
Doings   or  the     of   the   Panama  Canal,   and 
Week.  during   the   month   of  June 

1'24,214  cu.  yds.  were 
placed.  The  excavation  on 
llic  canal  during  June  totalled  2,01(),(i09  cu. 
yds.,  a  daily  average  of  100,030  cu.  yds.  for 
the  20  working  days.  In  addition  0-14,155  cu. 
yds.  ut  lill  were  placed  in  the  dams.  The  rain- 
fall for  the  month  was  11.07  ins. — The  State 
Railroad  Commission  of  Massachusetts  has 
finally  granted  the  Grand  Trunk  Ry.  per- 
mission to  build  its  projected  new  railroad 
from  Palmer,  Mass.,  to  the  Rhode  Island 
state  line,  from  which  point  the  road  will  be 
continued  to  Providence,  R.  I.  .\s  the  Grand 
Trunk  some  time  ago  secured  permission  to 
construct  that  portion  of  its  line  in  Rhode 
Island,  it  is  possible  that  construction  work 
may  be  taken  up  this  year.  Considerable  con- 
struction work  in  Massachusetts  is  also  pro- 
posed by  the  Boston  &  Maine  R.  R.  and  steps 
are  being  taken  to  secure  $20,000,000  to 
finance  these  and  other  improvements. — Press 
reports  from  Tucson,  Ariz.,  state  that  con- 
tracts were  awarded  there  on  July  14  by  the 
Arizona,  Mexico  &  Gulf  of  California  Ry. 
for  the  construction  of  a  railroad  from  Sil- 
ver Bell,  A.  T.,  to  Port  Lobos,  a  distance  of 
2ilU  miles,  giving  Tucson  a  line  to  tidewater. 
No  information  as  to  the  contractors  was 
given. — An  international  railway  commission 
with  supervisory  authority  over  the  railroads 
of  the  United  States  and  Canada,  possibly 
wrll  be  the  result  of  action  taken  on  July  14 
by  this  government  in  the  appointment  of 
Chairman  Martin  A.  Knapp,  of  the  Interstate 
Commerce  Commission,  as  the  representative 
of  the  United  States  to  confer  with  Hon. 
John  B.  Mabee,  chief  of  the  Railway  Com- 
mission of  Canada. — The  State  Comptroller 
of  New  York  state  has  disposed  of  state 
bonds  amounting  to  $11,000,000  for  the  barge 
canal  improvement.  Of  this  sum  $1,000,000 
will  be  for  the  improvement  of  the  Cayuga 
and  Seneca  Barge  Canal. — A  nutnber  of  rail- 
way companies  have  made  such  progress 
in  their  preliminary  work  that  they  are  now 
preparing  to  let  construction  contracts  soon. 
Among  these  may  be  mentioned  the  follow- 
ing: The  Hammond  Interurban  Ry.  Co.,  of 
Hammond,  La.,  for  16  miles  of  line  from 
Hammond,  La.,  north ;  the  Decatur  Southern 
Traction  Ry.  Co.,  of  Decatur,  111.,  will  let 
contracts  about  Sept.  1  for  a  33-mile  line 
from  Decatur  to  Pana,  111.,  and  the  Nueces 
River  Valley  R.  R.  Co.,  of  Beeville,  Tex., 
for  the  first  section  of  its  175-mile  line  from 
Beeville  to  Eagle  Pass.  The  Iowa  City,  Ot- 
tumwa  &  Southwestern  R.  R.,  of  which  W.  L. 
Kettlewell,  Iowa  City,  Iowa,  is  Chief  Engi- 
neer in  about  90  days  for  its  projected  70-miIe 
line  from  Iowa  City.  In  addition  the  Man- 
itoulin  &  North  Shore  Ry.,  of  which  R.  S. 
McCormick,  Sault  Ste.  Marie,  Ont.,  is  Chief 
Engineer,  will  open  bids  July  28,  for  con- 
structing the  subgrade  of  18  miles  of  line. — 
Among  the  railroad  construction  contracts  let 
recently  are  the  following :  The  Shumway 
Construction  Co.,  New  York  City,  for  the 
building  and  equipping  of  55  miles  of  line, 
Lamar,  Colo.,  south  from  the  Denver  &  Gulf 
R.  R. ;  the  London  Contracting  Co.,  New 
York  city,  for  constructing  the  Galesburg- 
Rock  Island  Interurban  line;  C.  W.  Blakeslee 
&  Son.,  New  Haven,  Conn.,  for  double  track- 
ing the  section  of  the  Berkshire  Division  of 
the  New  York,  New  Haven  &  Hartford  R.  R. 
between  Hawleyville  and  Botsford,  Mass. : 
the  Eyre-Shoemaker  Construction  Co.,  Phila- 
delphia,  Pa.,   for  grading  and   filling   for   ten 


miles  of  branch  road  in  Somerset  County, 
Pa.,  for  the  Baltimore  &  Ohio  R.  R.;  J.  J. 
Boxley  &  Son,  Roanoke,  Va.,  for  the  con- 
struction of  a  22-mile  narrow  gage  line  in 
Gilmer  County,  W.  Va.,  for  the  Elk  &  Little 
Kanawha  R.  R.  Co.;  The  Pinkerton  Con- 
struction Co.,  for  constructing  the  44-mile 
line  of  the  Midland  Pennsylvania  R.  R.,  from 
Millersburg  to  Ashland,  Pa. 


About    all    fields    of    cn- 

jjjg  deavor  that   formerly   were 

considered    for     men     only 

Sewer  have    been    invaded    by    the 

Contractress.  ^^''^  ^^^-  The  last  few 
years  have  seen  the  en- 
.   .  trance    of   women    into   the 

civil  engineering  field,  and  even  the  contract- 
ing field  has  been  invaded;  at  least  three 
women  control  very  successful  street  grad- 
ing businesses.  Now  comes  the  announcement 
of  a  young  woman  student  in  the  Engineer- 
ing Department  at  the  University  of  Michi- 
gan that  she  intends  to  make  a  specialty  of 
sewer  contracting.  In  a  recent  press  report 
she   announces   her   intentions   as   follows: 

"Why  shouldn't  there  be  just  as  much  op- 
portunity for  a  girl  to  win  success  building 
sewers  as  in  writing  stories,  teaching  school, 
doing  sociological  work  or  lecturing  on  wom- 
an's suffrage?  I  intend  to  devote  my  energies 
to  becoming  a  successful  sewer  contractress. 
I  don't  see  why  one  cannot  be  a  lady  super- 
vising a  crew  of  men  digging  a  sewer  trench 
just  as  well,  as  governing  a  room  full  of 
obstinate   school   children." 


There  was  once  a  young 
The   Pay  man  who  had  a  job  as  "in- 

f  side"    advertising    man    on 

"*  one  of  the  largest  technical 

Surveyors.  papers  in  this  country.  He 
was  a  good  man  in  his  line 
and  commanded  an  excellent  salary  In  his 
position  he  had  a  chance  to  study  the  English 
technical  papers,  and  he  decided  that  they 
needed  just  such  a  man  as  he  to  show  them 
the  American  ideas  of  securing  ads.  So  he 
threw  up  his  job  in  New  York,  and  as  he 
had  very  little  money,  he  took  passage  on  a 
cattle  steamer,  and  worked  his  way  to  Lon- 
don. Here  he  went  to  the  mana.ger  of  a 
large  engineering  paper  and  stated  the  case  to 
him  and  outlined  his  plans.  The  Englishman 
listened  attentively.  "My  man,"  said  he,  "I 
like  your  ideas,  and  I'll  give  you  a  position  at 
a  pound  a  week."  Somewhat  the  same  idea 
regarding  the  pecuniary  rewards  of  engineers 
is  held  by  many  of  the  towns  of  England. 
A  recent  issue  of  The  Surveyor  cites  a  case 
in  point  as  follows :  ,  "Our  attention  was  nat- 
urally attracted  by  the  headline  '.Appointment 
of  a  Surveyor'  in  the  columns  of  the  Here- 
ford Times,  and  the  appointment  in  question 
turns  out  to  be  the  surveyorship  to  the  Pres- 
teign  Urban  District  Council.  Care  appears  to 
have  been  taken  strictly  to  limit  competition 
for  the  vacancy,  with  the  not  unexpected  re- 
sult that  three  applications  were  received ; 
and  as  one  of  the  candidates  declined  to  at- 
tend unless  his  expenses  were  paid,  the  num- 
ber was  finally  reduced  to  two,  both  local 
builders.  The  salary,  it  was  explained  was 
£30  ($150)  per  annum,  and  for  this  extreme- 
ly modest  sum  the  oflicer  had  to  contrive  a 
double  duty  to  serve,  for  the  sanitary  inspec- 
torship is  joined  to  the  survej'orship.  The 
gentleman  appointed  undertook  to  subscribe 
to  the  following  conditions  so  far  as  the  office 
of  surveyor  is  concerned  :  'Attend  to  the  sew- 
age distribution  at  Whitehall,  to  draw  any 
plans  required,  to  act  as  secretary  to  the 
market  hall,  to  keep  wages'  sheets  of  the  men 
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employed  by  the  council,  no  pension  to  .illach 
to  the  office,  not  to  resign  the  inspector  of 
nuisanceship  without  at  the  same  time  re- 
signing the  surveyorship,  to  attend  to  the 
main  roads  and  by-roads,  to  attend  to  the  pub- 
lic lighting,  to  give  attention  to  the  removal 
of  house  refuse,  watering  streets,  sewage 
pumping,  warden,  and  to  check  the  loads  of 
stone  and  water.'  Comment  would  be  super- 
fluous, except  to  quote  a  singularly  charac- 
teristic remark  of  a  local  councillor — for 
characteristic  it  surely  must  be  of  the  condi- 
tions prevailing  at  Presteign — to  the  effect 
that  'the  salary  was  not  very  large,  but  it 
was  quite  enough,  and  some  people  thought 
too  m-ich !'     It   is  a   far  cry    from    Presteign 


This  is  the  story  of  the 
Thp  Riiralar  robbery  of  the  house  of 
ine  Burglar      j^^j^^.^^   Hoffman.   City   En- 

and    the    City    gineer   of   Cleveland,   Ohio. 

Enfinefir         ''    *°°''    P'^*^^     '^'*    ""^'^^^ 
S  under     such      unusual     cir- 

cumstances that  it  seems 
worthy  of  notice  here.  It  seems  that  the 
home  had  been  closed  for  some  time,  as  the 
family  was  spending  the  summer  in  the  coun- 
try and  was  not  to  return  until  early  in  the 
fall.  On  the  night  in  question  one  of  the 
neighbors  noticed  a  light  in  the  Hoffman 
home  that  moved  from  room  to  room,  and 
could  see  the  shadow  of  a  man  flitting 
through  the  rooms  in  the  upper  part  of  the 
house.  A  woman  saw  the  light  first  and 
she  immediately  realized  that  burglars  were 
in  the  house.  Although  it  was  nearly  mid- 
night many  of  the  neighbors  were  still  on 
their  porches,  and  she  quickly  spread  the 
news.  The  police  were  notified  and  the  sit- 
uation explained  to  them,  and  a  lieutenant 
and  six  policemen  came  to  the  scene  as  quicTc- 
ly  as  an  automobile  could  bring  them.  In 
the  meantime  the  entire  block  was  aroused. 
Neighbors  in  all  sorts  of  costumes  peeped 
from  upfier  balconies  and  windows,  and 
porches  were  crowded,  all  watching  to  see 
the  burglars  driven  from  the  house.-  The 
house  was  surrounded,  every  possible  exit  be- 
ing guarded  by  a  policeman  with  a  gun  in 
his  hand.  The  lieutenant  then  advanced  to 
the  front  door.  He  tried  to  open  the  door. 
It  was  locked.  "Ha !"  said  he.  "It's  a  wise 
boy,  all  right."  As  he  stood  at  the  front 
door  the  lieutenant  saw  a  man  appear  at  the 
head  of  the  stairs.  He  was  clothed  in  a 
bathrobe.  Slowly  he  came  down  the  stairs 
and  opened  the  door.  "Come  in,"  said  the 
man,  "and  tell  me  all  about  it."  "He's  a  cool 
one,"  thought  the  lieutenant,  but  he  went 
in.  Once  inside  the  lieutenant  proceeded, 
"You're  pinched,"  said  he,  "get  into  your 
pants."  "But  I  own  this  place,"  said  the 
man.  "Tell  it  to  Sweeney,"  said  the  officer', 
"get  into  your  pants,  there's  750  women  out- 
side." "This  is  where  I  live,"  insisted  tht 
man.  "That's  w^hat  they  all  say,"  replied  the 
officer.  Some  of  the  neighbors  were  called 
and  came  timidly  to  the  door.  "Do  you  know 
this  fellow?"  asked  the  officer.  "Sure."  some 
one  answered.  "It's  Mr.  Hoffman."  The 
City  Engineer  then  explained  that  he  had 
come  home  unexpectedly  and  was  taking  a 
bath  when  the  interruption  came. 


In  an  address  before  the 
Tho   PpflHinir    .srraduating     class     of     the 

of   Technical    allurgy   at   Rolla,   Mo.,   Dr. 
T      ..«oi»  Charles      Sumner      Howe, 

journals.         President      of      the      Case 
School  of  Applied   Science, 
made    the    following   interesting    remarks    re- 
garding   the    reading    of    technical    journals: 
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The  successful  engineering  graduate  will 
subscribe  for  the  leading  technical  magazines 
in  his  line  of  work,  and  he  will  not  only  sub- 
scribe for  them— he  will  read  them,  m  order 
that  he  may  keep  posted  in  regard  to  what 
men  in  his  profession  are  doing,  not  only 
from  the  engineering  standpoint,  but  from 
the  manufacturing  standpoint  as  well.  Too 
many  technical  graduates  never  take  a  tech- 
nical journal.  They  say  they  do  not  need 
it  for  the  work  they  are  doing,  which  is 
probably  true,  and  if  they  continue  in  that 
frame  of  mind,  the  probability  is  they  will 
never  need  to  take  the  journals,  because  they 


will  not  rise  to  positions  of  high  enough  re- 
sponsibility to  make  it  necessary.  The  suc- 
cessful man— the  man  that  is  doing  all  that 
is  in  him  to  do — must  know  what  other  men 
are  doing,  and  he  must  put  this  knowledge  to 
use  in  the  work  which  he  does  from  day  to 
day.  I  believe  every  engineering  graduate 
should  keep  a  card  catalog  of  articles  and 
books  which  he  reads,  and  these  cards  should 
give  the  information  under  so  many  different 
heads  that  it  surely  can  be  found  when  need- 
ed. Almost'  every  man  has  at  some  time  in 
his  career  wanted  very  much  some  article 
which  he  remembers  having  read  but  cannot 


place.  Usually,  this  occurs  to  men  every  week 
or  every  day.  Knowledge  is  valuable  only 
as  it  can  be  used.  No  one  can  remember 
everything  which  he  has  read ;  no  one  can 
know  all  there  is  to  be  known;  but  every 
engineering  graduate  should  know  where 
to  go  to  find  tlie  information  necessary  in  the 
successful  pursuit  of  his  profession.  This 
means  knowing  how  to  search  encyclopedias, 
magazines,  books,  etc.,  and  I  think  the  prac- 
tice of  keeping  a  card  catalogue  of  the  im- 
portant things  read  will  pay  for  itself  many 
times  over.  Do  not  be  afraid  of  a  little  extra 
work  of  this  kind.' 


Alabama. 

The  construction  of  an  independent  electric 
car  line  from  Birmingham  to  Ensley  via  Oweu- 
ton  and  Shadeside  is  under  consideration,  and 
an  engineer  has  been  employed  to  make  a  pre- 
liminary survey.  It  is  estimated  that  the  cost  of 
building  and  equipping  the  line  would  be  about 
$1,250,000.  Among  those  interested  are:  F. 
A.  Burr,  president  of  the  Shadyside  Land 
company;  Col.  Tom  O.  Smith,  Frank  Nelson, 
Jr.,  and  S.  E.  Thompson,  all  of  Birmingham. 

The  Directors  of  the  Seaboard  Air  Line 
Ry.,  W.  L.  Seddon,  chief  engineer,  Portsmouth, 
Va.,  at  a  meeting  on  July  13  are  said  to  have 
taken  definite  action  with  reference  to  the  pro- 
posed extension  of  the  line  t®  Anniston.  The 
proposed  extension  is  to  be  made  from  Trede- 
gar by  way  of  Jacksonville,  the  route  having 
been  thus  surveyed  about  three  years   ago. 

The  Pensacola,  Mobile  &  New  Orleans  Ry., 
of  which  Henry  McLaughlin.  Pensacola,  Fla., 
is  President,  is  reported  to  have  awarded  the 
contract  for  grading  10  miles  of  line  north  of 
Daphne,  requiring  about  13,000  cu.  yds.  of 
earth  excavation  per  mile. 

Arkansas. 
The  Business  Men's  League  of  Hot  Springs 
has  accepted  the  propoosition  of  Henry  Dal- 
hoff,  mentioned  in  our  last  issue,  for  construct- 
ing a  IT-mile  steam  railroad  from  Hot  Springs 
to  a  dam  site  on  the  Ouachita  river.  The 
league  is  to  raise  $36,000  for  the  project.  Ac- 
ording  to  a  statement  of  one  of  the  promoters 
there  already  had  been  expended  $10,000  in 
surveys  and  preliminary  work  on  the  proposed 
line,  and  the  further  sum  of  $22-5,000  would 
be  spent  in  building  and  equipping  the  rail- 
road. The  railroad  will  also  be  extended 
northeast  of  the  city  later  and  reach  Mountain 
Valley. 

The  Doniphan,  Kensett  &  Searcy  R.  R., 
H.  R.  Kilpatrick,  General  Manager,  Kensett, 
,Ark.,  has  work  under  way  on  its  extension 
from  Letonia  to  Quitman.  Over  200  men 
with  teams  are  now  on  the  work  and  it  is 
believed  the  grading  will  be  completed  by 
Nov.  1.  Six  bridges  are  to  be  constructed 
between   Bald   Knob  and   Quitman. 

A  meeting  of  the  directors  of  the  Pine  Bluff 
Northern  Ry.,  which  has  taken  over  the  Meto 
Valley  R.  R.  from  McCracnor,  Ark.,  on  the 
Chicago,  Rock  Island  &  Pacific  Ry.,  to  Arros, 
in  Lonoke  County,  has  been  called  for  the  pur- 
pose of  deciding  as  to  the  exact  date  upon 
which  to  start  construction  work  on  the  pro- 
posed line. 

.\11  arrangements,  including  those  for  financ- 
ing, have  been  made  by  J.  M.  Parker,  Genera! 
Manager,  for  tlie  proposed  line  of  Arkansas, 
Louisiana  &  Gulf  R.  R.  Co.  In  company  with 
E.  M.  Mills,  representative  of  Peabody-Hough- 
teliii"  &  Co.,  Chicago,  111.,  he  discussed  with 
the  Pine  Bluff,  .Xrk..  business  men,  the  m.iturs 
concerning  the  extension  of  the  line  from 
Hamburg  to  Hazen  by  way  of  that  city,  and 
looked  over  the  site  for  the  proposed  bridge 
at  McFadden's  ferry  north  of  Pine  Bluff.  As 
■  stated  before  in  tliese  columns  the  citizens  of 
the  latter  city  have  raised  a  bsnus  of  $100,- 
000  for  the  project  and  are  ready  to  donate 
the  necessary  right  of  way. 


California. 

The  Los  .Angeles-Pacific  Co.,  431  South 
Hill  St.,  Los  Angeles,  has  secured  a  permit 
from  the  Board  of  Education  of  Los  Angeles 
to  construct  a  tunnel  under  the  Hill  Street 
school.  This  is  part  of  the  plan  of  the  com- 
pany for  the  construction  of  a  double-track 
subway,  at  a  cost  of  between  two  and  three 
million  dollars,  and  the  standardizing  of  the 
entire  system.  The  plans  for  the  building  of 
the  subway  from  a  point  on  Hill  street,  be- 
tween Fourth  and  Fifth,  four  miles  west  to 
Western  avenue,  and  the  standardazing  of  the 
entire  system,  has  been  under  consideration 
for  several  years. 

The  city  council  of  Oakland  will  give  a  hear- 
ing on  Aug.  14  on  the  application  of  the  Cen- 
tral Pacific,  a  subsidiary  corporation  of  the 
Southern  Pacific  Ry.  company,  for  an  exten- 
sion of  its  line  from  its  Melrose  terminus 
to   Stanley  road. 

The  Southern  Pacific  Ry.  has  apolied  to  the 
city  council  of  Oakland  for  a  franchise  to 
run  a  connecting  link  from  its  North  Oakland 
terminus  to  its  risht  of  way  granted  by  the 
Berkeley  council  some  months  ago.  The  fran- 
chise covers  five  blocks  and  will  complete  an 
electric  loop  system  which  will  environ  Berke- 
ley. It  will  connect  with  the  electric  system 
running  nortli  on  California  street  to  the  north- 
ern  extremity   of   Berkeley. 

City  Council  of  Oakland,  Cal.,  has  passed  an 
ordinance  providing  for  the  final  grant  to  the 
San  Francisco,  Oakland  &  Santa  Fe  R.  R., 
of  the  right  to  fill  in  a  1,000  ft.  strip  parallel 
with  tlie  present  pier  line  and  dock  and  wharf 
rights  and  the  improvements  contemplated  by 
that  company,  which  are  estimated  to  necessi- 
tate an  expenditure  of  $5,000,000  will  be  start- 
ed at  once. 

Owing  to  heavy  work  on  the  eastern  end 
of  the  Porterville  Northeastern  R.  R.,  it  has 
been  thought  advisable  to  let  contracts  for 
that  section  and  railroad  contractors  are  view- 
ing the  surveys  preparatory  to  submitting  bids. 
Included  in  the  contract  will  be  two  long 
concrete  and  steel  bridges  which  must  be  built 
higli  over  the  Tulare  River  in  California,  at 
its  widest  point  in  event  nf  high  water. 

Reports  from  San  Francisco,  Cal.,  are  to 
tlie  effect  that  the  Southern  Pacific  Ry.,  has  is- 
sued bonds  amounting  to '$25,000,000  for  the 
completion  of  the  finest  terminal  and  passen- 
ger station  in  the  west  at  that  city,  near  the 
foot  of  Market  St.  .All  trains  will  run  to  the 
new  location  by  way  of  the  Dumbarton  bridge, 
thus  doing  away  with  the  old   ferry. 

Officials  of  the  Western  Pacific  R.  R.,  have 
been  in  Ely,  and  it  is  expected  that  a  fran- 
chise will  be  asked  for  the  construction  of  the 
line  from  Ely,  Nev.,  to  Goldfield,  where  a 
connection  will  be  made  with  F.  M.  Smith's 
line.  A  connection  is  also  planned  with  the 
Santa  Fe  at  Los  Angeles,  tlius  giving  Smith 
and  Goulds  two  transcontinental  lines.  T.  J. 
Wyche,  San  Francisco,  Cal.,  is  Chief  Engineer 
of  the  Western  Pacific  Ry. 

.According  to  an  announcement  reported  to 
have  been  made  by  W.  A.  Drake,  General 
Manager,  Santa  Fe,  Prescott  &  Phoenix  Ry.. 
the  Santa  Fe  is  considering  the  construction 
of  a  line  from  Ash  Fork  to  Boise.  .\riz. 
Right  of  way  agent,  J.  L.  Buell,  is  reported 


to  have  been  very  successful  in  securing  the 
necessary  land  for  the  construction  of  the 
Fernley  &  Lassen  R.  R.,  from  Amedes  to  Su- 
sanville  through  Honey  Lake  Valley.  If  built 
over  the  lines  of  survey,  this  road  will  enter 
Honey  Lake  Valley  at  the  eastern  end  and  tra- 
verse its  entire  length.  In  fact,  it  may,  if  it 
is  to  be  a  part  of  the  east  of  the  mountain 
route  from  Los  Angeles  to  Portland,  pass 
through  Lassen  County  at  its  greatest  length, 
running  obliquely  from  the  southeastern  to 
the  northwestern  corners. 

Under  an  act  recently  passed  by  Congress 
and  signed  by  the  president,  W.  A.  Wall, 
Honolulu,  Hawaii,  has  been  authorized  to  con- 
struct a  railroad  line  half  way  around  the 
island  of  Hawaii,  opening  a  country  adapted  to 
the  cultivation  of  cotton  and  tobacco  and  pass- 
ing through  a  number  of  rich  plantations  in 
the  Mamakua  sugar  belt.  Surveys  for  the 
project  are  already  under  way,  and  it  is  esti- 
mated the  cost  will  amount  to  several  million 
dollars. 

Advices  from  El  Centro,  Cal.,  state  that  the 
rails  on  the  San  Diego  &  .'Krizona  Valley  Ry. 
extending  westerly  from  El  Centro  are  now 
laid  to  Secley,  on  the  banks  of  the  New 
River  and  preliminary  work  is  under  way  for 
the  construction  of  a  permanent  bridge  at  that 
point. 

Colorado. 

The  Denver  &  Gulf  R.  R.  Co.  has  awarded 
a  contract  for  the  construction  of  its  line  from 
Te.xahoma  to  Lamar  to  the  Shumway  Con- 
struction Co.  of  New  York  city.  The  con- 
tract calls  for  the  building  and  equipping  of 
55  miles  of  railroad  from  Lamar  south,  the 
consideration  being  $1,000,000.  The  contract 
covers  the  grading,  ballasting,  building  of 
culverts,  bridges,  laying  of  70-lb.  steel,  broad 
gauge,  for  the  distance  stated.  The  contract 
also  covers  equipment  for  the  road  and  pro- 
vides that  work  shall  begin  by  July  15,  1910, 
and  be  comnleted  by  January  1,  1911. 

Capitalists  of  Boulder  are  planning  to  organ- 
ize a  company  with  a  capitalization  of  $100,- 
000  to  purchase  the  local  street  railway  sys- 
tem, now  owned  by  the  Northern  Colorado 
Power   Co. 

The  Denver  &  Interurban  R.  R.  Co.,  of  Den- 
ver, has  tracklaying  underway  on  a  new 
branch  electric  railway  from  the  main  line  at 
Wyman.  The  line  will  later  be  extended  to 
the  town   of   Morrison. 

The  Denver,  Laramie  &  Northwestern  Ry. 
according  to  advices  from  Greeley,  Colo.,  has 
filed  a  declaration  of  its  intention  to  build  ex- 
tensions, sidetracks,  switches  and  bridges  from 
Greeley  by  way  of  Severance,  Wellington,  Fish 
Creek  canon  to  the  boundary  between  Color- 
ado and  Wyoming.  E.  A.  Buck,  Denver,  Colo., 
is   Chief   Engineer   of  the   Company. 

Florida. 

The  Sebastian  &  Fellesmere  Farms  R.  R.  Co. 
has  been  organized  with  a  capital  stock  of 
$2,000,000  and  has  purchased  the  115,000-acre 
Russell  tract.  The  company  is  now  enga.ged 
in  reconstructing  the  railroad  from  Sebastian 
to  the  tract,  a  distance  of  12  miles.  Exten- 
sive     development     work     is      planned.      in- 
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volving  the  expenditure  of  nearly  $1,000,000. 
Drainage  canals,  20  feet  wide  at  surface  and  60 
feet  wide  at  the  bottom,  will  he  dug  across  the 
land,  north  and  south  and  east  and  west.  A 
little  city  will  be  laid  out,  streets  constructed, 
business  and  residence  buildings,  church  and 
school  house  erected.  In  the  center  of  the 
town,  on  the  public  square,  will  be  erected  a 
$20,000  hotel.  This  will  be  the  first  building 
erected.     Eastern  capitalists  arc   interested. 

Henry  McLaughlin,  Pensacola,  Fla.,  as  noted 
in  our  July  C  issue,  has  been  awarded  the 
contract  for  constructing  seven  miles  of  the 
Pensacola  &  Southwestern  R.  R.  The  con- 
tract includes  a  4,000  ft.  bridge  over  Perdido 
Bay.     None  of  the  work  is  to  be  sublet. 

Georgia. 

Carrollton,  Ga.,  has  subscribed  $.50,000  for 
the  projected  railroad  which  is  planned  to 
run  from  that  city  to  tap  the  Seaboard  in 
the  vicinity  of  Powder  Springs,  and  it  is  ex- 
pected that  the  citizens  of  l3oiiglasville,  Ga., 
will  raise  $2.5,000  in  order  to  secure  the  con- 
struction of  the  line  through  that  place. 

Idaho. 

The  Oregon  Short  Line  R.  R.,  Wm.  Ashton, 
Chief  Engineer,  Salt  Lake  City,  Utah,  has 
secured  right  of  way  for  its  Teton  branch 
from  Ashton  to  Driggs,  and  construction  work 
will  be  started  this  suinmer.  The  branch  will 
be  37  miles   long. 

Illinois. 

Practically  all  of  its  right  of  way  between 
Danville  and  Kankakee  has  beeii  secured  by 
the  projected  Danville-Kankakee  Interurban 
line,  and  a  meeting  of  the  stockholders  is 
to  be  held  shortly  at  Danville  to  take  action 
on    building    the    line. 

The  nroject  for  an  electric  railway  from 
Freeport  to  Dixon,  passing  through  Polo,  is 
meeting  with  much  favor,  particularly  in  the 
latter  place,  and  it  is  probable  that  surveys 
for  the  line  will  be  made  soon.  Mayor  W.  T. 
Raleigh,  Freeport,  111 :,  is  interested. 

The  stockholders  of  the  Decatur  Southern 
Traction  Co.  \  -ill  hold  a  meeting  at  248  North 
Water  street,  Decatur,  on  Aug.  31,  to  vote 
on  increasing  the  capital  stock  from  $25,000 
to  $1,500,000,  and  to  mortgage  tlie  property 
and  issue  bonds..     H.  C.  Simmons  is  secretary. 

The  Illinois  Western  Interurban  Ry.  Co.  is 
reported  to  have  preliminary  work  so  well 
along  that  actual  construction  work  may  be 
started  in  September.  Over  89  percent  of  the 
right  of  way  between  Quincy  and  Macomb 
has  been  secured.  The  proposed  interurban 
is  to  connect  the  following  cities  and  villages  : 
Quincy,  Mt.  Sterling,  Ripley,  Rushville,  Lit- 
tleton, Macomb  and  Bushnell.  The  prelim- 
inary work  has  been  in  charge  of  A.  J.  Witt- 
man  of   Now  York  city. 

The  London  Contracting  Co.  of  New  York 
City  has  been  awarded  the  contract  for  con- 
structing the  Galesburg-Rock  Island  Interur- 
ban line,  and  according  to  reports  is  to  com- 
mence work  Sept.  1  at  Galesburg  and  Alexis. 
W.  C.  McWhinney,  Galesburg,  111.,  is  president 
of  the  interurban  company. 

The  Elgin  Traction  Co.  of  Elgin  has  been 
incorporated  with  a  capital  stock  of  $100,  the 
incorporators  being  George  S.  Webb,  Wm  T. 
Angell  and  W.  D.^Eall. 

The  Waukegan,  Rockford  &  Elgin  Traction 
Co.  is  to  make  surveys  this  month  for  its 
projected  15  mile  line,  the  route  being  from 
Palatine  to  Wanaconda  via  Lake  Zurich.  We 
are  advised  that  $200,000  has  been  secured  for 
the  construction  of  the  line.  The  Interurban 
Construction  Co.,  Waukegan,  111.,  will  probably 
secure  the  construction  contract.  R.  D.  Wynn 
Waukegan,   111.,   is  Vice   President. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  DeKalb,  III,  providing  for  a 
franchise  puermitting  the  Chicago,  Milwaukee 
&  Gary  R.  R.  to  enter  the  city  over  its  own 
tracks.  I.  W.  Troxell.  Chicago,  111.,  is  Chief 
Engineer  of  the  company. 

An  additional  force  of  men  have  been  added 
to  hurry  the  work  on  the  Bluff  Line  between 
Alton,   III.,  and  Elsah,  whicli   includes   raising 


the  tracks,  placing  in  sidings  at  Hop  Hollow 
and  at  point  above,  eliminating  the  sharp 
curves  and  cutting  away  points  of  the  blufif 
projections. 

The  Chicago  &  .Mton  Ry.  officials  have  de- 
cided upon  the  enlargement  of  shop  buildings 
and  the  construction  of  a  new  depot  at  Bloom- 
ington.  111.,  and  work,  it  is  said,  will  be  com- 
menced at  once.  The  cost  of  the  proposed 
work  will,  according  to  the  estimate,  be  about 
$1,075,000.  W.  D.  Taylor,  Chicago,  111.,  is 
Chief  Engineer  of  the  C.  &  A. 

The  Decatur  Southern  Traction  Ry.  Co., 
has  completed  location  surveys  and  has  se- 
cured the  capital  for  the  construction  of  its 
projected  line.  The  company  proposes  a  38 
mile  line  from  Decatur  to  Pana,  111.  We  are 
advised  that  construction  contracts  will  be  let 
Sept.  1.  R.  McCalman,  318  Citizens  bldg., 
Decatur,  111.,  is  Chief  Engineer. 

The  Chicago,'  Rock  Island  &  Pacific  Ry., 
it  is  said,  is  considering  the  removing  of  its 
yard  from  the  city  limits  of  Joliet,  111.,  to  a 
site  about  six  miles  south,  near  Rock  Run. 
The  work  which  according  tn  plans  includes 
the  removal  of  the  Rockdale  Coal  Chutes  and 
the  construction  of  a  new  and  larger  round 
house  will  cost,  it  is  thought,  between  $75,000 
and  $150,000.  W.  H.  Peterson,  Chicago,  111., 
is  Principal  Assistant  Chief  Engineer. 

All  construction  work  has  been  finished  on 
the  line  of  the  Cairo  &  Thebes  except  the  lay- 
ing of  steel  which  is  being  delayed  by  the 
noii-arrival  of  rails.  Upon  receipt  of  same 
active  work  will  be  commenced  and  the  line 
hurried   through   to   completion. 

The  Cbicago  &  Northwestern  R.  R.,  has  de- 
cided it  necessary  to  add  an  appropriation  of 
$7-50,000  to  the  funds  for  the  construction  of 
the  yards  and  terminals  at  Fulton,  111.,  and 
East  Clinton.  It  is  planned  to  have  the  work 
completed  bv  November.  The  vards  will  cost 
approximate'ly  $1,500,000. 

According  to  reports  from  Beardstown,  III., 
O.  G.  Wales,  Manager  of  the  Chicago  Con- 
struction &  Engineering  Co.,  Chicago,  111., 
has  announced  the  intention  of  that  company 
to  construct  a  railroad  from  Keokuk,  la.,  to 
Beardstown.   III. 

Indiana. 

The  Indiana  Northwestern  Traction  Co., 
which  proposes  to  operate  an  electric  railway 
between  Logansrort  and  Chicago  has  filed  a 
trust  deed  for  $1,000,000,  secured  on  the  right 
of  way  in  Cass,  Lake,  Newton,  Jasper  and 
White  counties,  to  the  Western  Trust  &  Sav- 
ings Co.  of  Chicago.  Work  has  already  been 
started. between  Hammond  and  Dyer,  in  Lake 
county.  The  company  has  been  granted  a 
franchise  in  Cass  and  White  counties.  The 
road  will  touch  Lake  Cicott  and  pass  through 
Monticello,  paralleling  the  Panhandle  part  of 
the  way. 

Right  of  way  is  being  obtained  for  the 
Fort  Wayne  &  Warsaw  Interurban  R.  R.,  and 
a  franchise  has  already  been  secured  through 
Whitley  County.  The  road  is  to  be  built  for 
the  Winona  Interurban  Ry.  Co.,  of  Winona 
Lake,   Ind. 

Work  has  been  started  by  the  Lake  Erie 
&  Western  R.  R.  relaying  stretches  of  the 
main  line  west  of  Lafayette,  Ind.,  where  old 
rails  are  still  in  use  with  heavier  steel.  The 
work  will  aggregate  about  50  miles  of  new 
track. 

Iowa. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
Co.,  C.  D.  Cass,  general  manager,  Waterloo, 
has  awarded  the  contract  for  the  construction 
of  a  power  house  at  Waterloo  to  James  Maine 
&  Sons.  The  new  power  house  will  be  a 
structure  154  feet  in  length  by  1^2  feet  in 
width.  The  building  will  be  built  of  con- 
crete, steel  and  brick,  and  the  estimated  cost  is 
something  like  $500,000. 

The  Charles  City  &  Western  Ry.,  Charles 
City,  now  under  construction  from  that  city, 
has  decided  to  build  its  line  to  Marble  Rock. 
It  is  expected  that  construction  work  will  be 
completed  by  Oct.  1. 

The  Iowa  City  Electric  Ry.  Co.  of  Iowa  City 
is  reported  to  have  begun  active  work  on  its 
proposed    lines    within    the   city.     About    four 


miles  of  road  will  be  laid — from  the  Rundell 
place,  east  of  town,  to  the  heart  of  the  city : 
from  town  to  the  Rock  Island  railway  station; 
from  the  city  to  the  cemctcrv,  and  from  the 
city  to  the  city  park. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
running  preliminary  surveys  in  the  vicinity  of 
Burr  Oak  and  Canton,  Minn.,  and  this  has  led 
to  the  belief  that  an  extension  northwest  of 
Decorah,  la.,  to  a  connection  with  the  main 
line  at  Owatonna,  Minn.,  was  under  consider- 
ation. 

The  Great  Northern  R.  R..  has  acquired 
possession  of  all  the  property  of  the  Iowa 
&  Great  Northern  R.  R..  and  of  the  Union 
Terminal  R.  R.  Co.,  at  Sioux  City.  The 
amount  jiaid  is  about  $4.000,OOit.  By  the  terms 
of  the  deeds  the  Great  Northern  comes  into 
complete  possession  of  the  Union  station  at 
Third  and  Pierce  Sts.,  and  all  properly  sur- 
rounding the  station,  which  was  owned  by  the 
Terminal  Co. 

A  large  grading  outfit  is  reported  to  have  ar- 
rived at  Waukon,  la.,  preparatory  to  an  im- 
mediate start  on  the  construction  of  the  rail- 
road projected  to  run  from  that  town  to  the 
iron  mines.  It  is  expected  that  work  will 
be  completed  this  summer. 

Kansas. 

The  Wichita  Railroad  &  l.ighi  ^o.,  'V.  R. 
Morrison,  superintendent.  Wichita,  has  been 
petitioned  to  extend  the  Pattie  avenue  line 
live  blocks  to  Linwood  Park. 
■  The  Chicago  Great  Western  Ry.  has  pur- 
chased and  taken  possession  of  the  properties 
of  the  Leavenworth  Bridge  &  Terminal  Co., 
located  in  Leavenworth.  Kan.  These  proper- 
ties consist  of  a  bridge  across  the  Missouri 
river  and  yard  facilities  in  Leavenworth  ex- 
tending half  a  Hiile  west  of  the  river.  The 
purchase  price  is  said  to  be  in  the  neighbor- 
hood of  $1,000,000.  It  is  understood  that  the 
Great  Western  will  enter  Leavenworth,  at  a 
station  to  be  built  by  the  company  in  the 
new  terminals. 

The  Missouri  Pacific  R.  R.  i?  said  to  be 
planning  improvements  in  Kansas  City,  Kan., 
which  will  involve  the  expenditure  of  $1,- 
500,000.  The  improvements  will  include  the 
work  necessary  to  protect  the  right  of  way 
along  the  Kaw  River. 

Ordinance  has  been  prepared  for  introduc- 
tion into  the  city  council  of  Wichita,  Kan., 
providing  for  the  reduction  of  the  grade  of 
the  Wichita  &  Western  Railroad  on  the  west 
side  of  the  .Arkansas  River,  and  city  en- 
gineer will  prepare  plans  and  estimate  fi{  the 
cost. 

The  Metropolitan  Street  Ry.  Co.,  of  Kansas 
City,  Mo.,  is  planning  to  make  several  exten- 
sions and  improvements  to  the  car  lines  in 
Kansas  City,  Kan.  The  company  has  ordered 
materials  for  the  Quinardo  boulevard  exten- 
sion, and  will  commence  work  on  the  line 
along  18th  St.,  from  Minnesota  .^ve.  .south 
to  Central  .^ve.,  as  soon  as  the  assurance  is 
had  that  the  property  owners  along  the  street 
are  agreed  to  have  it  built.  The  Quinardo 
line  will  be  extended  west  from  the  present 
terminus  at  18th  St.  and  Quinardo  boulevard 
to  31st  St.,  the  west  citv  limits. 

Kentucky. 

M.  L.  .A.ders,  Vice-President  of  the  Louis- 
ville &  Jeflfersonville  Bridge  Co.,  has  submit- 
ted an  ordinance  to  the  Board  of  Public 
Works  of  Louisville,  providing  for  the  erec- 
tion of  elevated  tracks  from  the  C.  and  O. 
j'ards  to  a  junction  of  the  L.  and  M.  in  Louis- 
ville, at  a  cost  of  $300,000.  Several  years 
ago  an  ordinance  was  passed  by  the  General 
Council  for  the  erection  of  a  trestle  connecting 
the  Big  Four  lines  with  the  L.  &  N.  R  R.,  at 
a  cost  of  $200,000.  Work  on  this  trestle  has 
not  begun  as  yet.  It  is  now  stated  that  the 
work  on  both  projects  will  begin  as  .soon  as 
the  ordinance  submitted  by  him  today  is  passed 
by  the  General  Council. 

The  Illinois  Central  R.  R.,  W.  G.  Arn,  As- 
sistant Engineer,  Louisville,  Ky.,  is  to  expend 
about  $50,000  for  the  improvement  of  its 
Floyd  St.  yards  at  Louisville. 

Langhorn  &,  Waugh,  Brent',  Ky.,  are  mak- 
ing good  progress  with  their  1,100,000  cu.  yd. 
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job  near  Brent,  Kv.,  for  the  Chesapeake  & 
Ohio  Ry.  They  would  hke  to  get  in  touch 
with  Sydney  Puc,  John  Bawles,  Dan  Kite 
and    V.    Gardiner,    steam    shovel    dump    fore-. 


Louisiana. 

The  Jennines  Construction  Co.,  which  is  to 
construct  the  Lake  Arthur,  Jennings  &  Nor- 
thern R.  R.  from  Lake  .\rthur  to  a  junction 
with  the  Frisco,  has  filed  its  charter  at  Lake 
Charles,  La.  The  company  is  capitalized  at 
$500,00U,  and  is  allowed  to  begin  busmess 
when  $5,000  has  been  paid  in.  The  company 
is  authorized  to  build,  maintain  and  operate  a 
main  line  and  branches  of  a  railroad,  with  all 
the  incidentals,  such  as  depots,  switches, 
spurs,  power-houses,  etc.  The  officers  are; 
G.  B.  Zigler,  president;  D.  Hebert,  lirst  vice 
president ;  H.  A.  Houssierc,  iecond  vice  pres- 
ident ■  C.  D.  Andrus,  secretary;  W.  B.  Con- 
over,  treasurer;   E.   P.  Fox,  general  manager. 

The  Baton  Rouge.  Hammond  &  Eastern  R. 
R.  has  started  its  crews  at  Denham  Springs 
grading  for  the  improvements  on  the  line. 
The  roadbed  will  be  made  twice  as  wide  and 
the  entire  surface  graveled.  The  line  is  being 
put  in  good  condition  to  take  care  of  the  traffic 
that  will  be  handled  on  the  short  route  via  the 
Lafavctte-Baton    Rouge    cut-off. 

The  New  Orleans.  Natalbany  &  Natchez  R. 
R.,  T.  L.  Smythe,  general  manager,  Hammond, 
has  completed  its  surve  for  the  extension  of 
its  railroad  from  Kentwood  to  Baton  Rouge. 
The  road  is  now  built  to  Grangeville,  over 
half  of  the  distance  from  Kentwood,  and  it  is 
said  that  the  construction  of  the  road  for  the 
balance  of  the  way  into  Baton  Rouge  is  to  be 
rushed. 

The  E.  K.  Jeffries  Lumber  Co.,  Natchez 
hotel,  Natchez,'  Miss.,  is  to  build  a  5-mile 
lumber  railroad  in  Concordia  Parish,  La.,  to 
tap  timber  lands. 

The  J.  L.  Logan  Lumber  Co.,  operating  be- 
tween Mansfield  and  Pelican,  will  construct  a 
standard  eauge  tram  railroad  leading  from 
Pelican  into  the  pine  hills  about  seven  miles, 
and  will  haul  logs  to  its  mill,  making  a  track 
about  15  miles  in  length. 

The  Hammond  Interurban  Ry.  Co.,  which 
projects  a  line  from  Hammond  north  to 
Natalbany  and  Genessee  and  on  to  Amite 
City,  IC  miles^  is  just  getting  into  shape  to 
start  work  this  fall.  Surveys  for  the  line 
have  not  been  made  as  yet.  VV.  E.  Libby, 
Hammond,  La.,  is   President. 

The  Railroad  Commission  of  Mississippi 
has  issued  instructions  to  the  New  Orleans  & 
Northeastern  R.  R.  to  build  a  switch  track  to 
the  plant  of  the  Southern  Cement  and  Build- 
ing Material  Company,  Hattiesburg,  Miss.  It 
is  expected  that  work  will  be  commenced  soon. 
Advices  from  Lafayette.  La.,  are  to  the  ef- 
fect that  the  line  which  has  been  under  con- 
struction for  several  years  from  that  place 
to  Port  Allen,  opposite  Baton  Rouge,  will 
be  completed  about  September  1.  Owing  to 
the  difficulties  encountered  in  crossing  the 
Atchafalaya  River  the  work  was  delayed  about 
one  year. 

Massachusetts. 

The  State  Railroad  Commission  of  Massa- 
chusetts has  approved  the  purchase  of  the 
Berkshire  Street  Ry.  Co,  of  Pittsfield,  Mass., 
by  the  New  York,  New  Haven  &  Hartford 
R.  R.  The  New  York,  New  flaven  &  Hart- 
ford R.  R.  has  also  secured  control  of  three 
small  steam  roads  in  Massachusetts.  These 
roads  are  the  New  Haven  &  Northampton, 
Rhode  Island  &  Massachusetts  and  Berkshire. 
The  Rhode  Island  &  Massachusetts  extends 
from  Franklin  to  the  Rhode  Island  line.  The 
New  Haven  &  Norlliampton  is  a  company 
whose  tracks  extend  from  New  Haven  to 
Shelburne  Falls,  the  Massachusetts  section 
starting  from  Southwick  on  the  Connecticut 
line.  The  Berkshire  runs  from  Pittsfield  to 
Sheffield. 

The  Grand  Trunk  Ry.,  H.  G.  Kelly,  chief 
engineer,  Montreal,  Que.,  was  on  July  12 
granted  permission  by  the  State  Railroad  Com- 
mission to  bujld  a  road  from  Palmer,  Mass., 
to  the  Rhode  Island  state  line  as  part  o^  its 
proposed  extension  to  Providence.  The  com- 
pany   has    also  .  secured    permission    to     con- 


struct its  line  in  Rhode  Island  and  location 
surveys  are  well  along. 

The  New  York,  New  Haven  &  Hartford  R. 
R.  Co.  has  awarded  C.  W.  Blakeslee  &  Son  of 
New  Haven,  Conn.,  the  contract  for  double 
tracking  the  section  of  the  Berkshire  division 
between  Hawleyville  and  Botsford.  It  is  un- 
derstood that  the  contract  for  double  tracking 
the  13-mile  stretch  between  Botsford  and  Shel- 
ton  will  also  be  awarded  shortly. 

The  Chamber  of  Commerce  of  Boston  is 
desirous  of  having  another  railroad  terminal 
in  Boston  and  will  make  an  effort  as  an 
organization  to  have  the  Grand  Trunk  R.  R., 
which  was  recently  granted  the  right  by  the 
Massachusetts  railroad  commissioners  to  build 
a  line  across  the  state  from  Palmer  to  the 
Rhode  Island  state  line,  change  its  original 
plans  and  construct  a  line  from  Palmer  to 
Boston. 

A  considerable  amount  of  improvement 
work  is  projected  for  the  Boston  &  Maine 
R.  R.,  and  in  order  to  secure  funds  the  di- 
rectors of  the  Boston  Holdings  Co.,  organized 
several  months  ago  to  hold  stock  of  the  Bos- 
ton &  Maine  R.  R.,  have  voted  to  petition  the 
Railroad  Commissioners  for  the  right  to  issue 
new  preferred  shares  to  be  guaranteed  by  the 
New  York,  New  Haven  &  Hartford  R.  R., 
in  accordance  with  a  law  passed  by  the  last 
legislature.  It  is  stated  that  if  the  petition  is 
granted,  the  New  Haven  company  probably 
will  turn  over  to  the  Boston  Holdings  Co.  in 
the  near  future  the  $20,012,000  in  4  per  cent 
bonds  of  the  Holdings  company,  which  it  now 
has  in  its  treasury,  and  will  receive  in  return 
an  equal  amount  of  preferred  stock.  The 
stock  issue  is  to  be  used  to  finance  improve- 
ments. J.  P.  Snow,  Boston,  Mass.,  is  Chief 
Engineer  of  the  B.  &  M.   R.  R. 

Michigan. 

According  to  an  announcement  made  by 
Thomas  L.  Handy,  Bay  City,  Mich,  at  Caro, 
roadbed  for  the  Detroit,  Bay  City  &  Western 
Ry.  has  been  graded  between  Bay  City  and 
Akron  and  work  is  progressing  rapidly,  east 
of  the  latter  city.  Citizens  of  Caro  have 
taken  steps  to  secure  the  pledged  $3,000  to 
provide  right  of  way  between  Akron  and  that 
village. 

Surveys  have  been  started  by  the  crew  of 
the  Detroit  &  Mackinac  Ry.  for  the  proposed 
line  from  Rogers  City  to  a  connection  with 
the  main  line  of  the  D.  &  M.  somewhere  be- 
tween Poscn  and  Melz  stations.  It  is  thought 
that  the  permanent  route  will  be  located  with- 
in five  or  six  weeks.  H.  S.  Waterman,  E. 
Tawas,  Mich.,  is  chief  engineer  of  the  De- 
troit  and   Mackinac   Ry. 

Minnesota. 

Storage  sheds  of  Foley  Bros.,  railroad  con- 
tractors, near  the  Minnesota  Transfer  Mid- 
way at  Minneapolis  were  destroyed  by  fire  on 
July  8,  with  a  loss  of  $20,000. 

It  is  reported  that  the  Twin  City  Rapid 
Transit  Co.,  11th  St.  and  Hennepin  Ave., 
Minneapolis,  will  complete  preliminary  work 
by  Sept.  15  for  extensive  improvements  in 
St.  Paiil. 

Grading  crews  stationed  about  IJ/2  miles 
apart  between  Jameston  and  Edgeley,  N.  D., 
are  rushing  the  work  with  all  possible  rapid- 
ity and  it  is  expected  by  Engineer  Beech  of 
the  Midland  Central  that  steel  laying  will  be- 
gin early  in  August. 

Missouri. 

The  St.  Louis-Kansas  City  Electric  Ry.  Co. 
of  Kansas  City,  is  reported  to  have  placed  a 
$15,000,000  bond  issue  in  France.  Officials  of 
the  road  at  Kansas  City  have  announced  that 
construction  work  will  begin  in  a  comparative- 
ly sliort  time,  as  To  per  cent  of  the  route  has 
been  established.  The  road  will  pass  through 
Blue  Springs,  Oak  Grove,  Odessa,  Higgins- 
ville,  Marshall,  Arrow  Rock.  New  Franklin 
and  Columbia.  The  company  has  10,000  acres 
of  coal  land  in  Boone,  Howard  and  Lafayette 
counties.  The  power  plant  will  be  built  near 
these  fields  so  electric  power  may  be  gen- 
erated  at   a   minimum   cost. 

An  association,  of  which  W.  D.  Miles,  Kan- 
sas City,  is  a  member,  is  taking  steps  to  or- 
ganize a  company  to  operate  a  new  street  car 


system  at  Kansas  City,  in  which  the  cars  will 
be  run  by  storage  batteries.  It  is  planned  to 
build  the  first  line  to  Swope  Park,  and  the 
company  is  said  to  have  secured  property 
owners'  consents  to  such  a  line  from  Swope 
Park  to  39th  and  Olive  Sts. 

The  Wabash  R.  R.  is  to  enlarge  its  freight 
yards  at  Columbia  by  the  construction  of  sev- 
eral new  tracks. 

The  Mexico  &  Santa  Fe  Suburban  R,  R. 
of  Mexico,  Mo.,  which  recently  placed  three 
miles  of  line  in  operation  is  to  be  extended 
to  Hatton,  in  Callaway  County,  from  which 
place  branches  are  proposed  to  Fulton  and 
Columbia,  Bonds  have  been  issued  to^  carry 
on  tlie  work  and  farmers  and  others  in  this 
section  have  taken  these  up,  payments  of  3 
per  cent  for  each  mile  completed  being  made. 

William  Kenefick,  Kansas  City,  Mo„  presi- 
dent of  the  Missouri,  Oklahoma  &  Gulf  R.  R. 
left  New  York  July  14  for  Europe, 
where  he  will  open  negotiations  for  addition- 
al capital  for  the  railroad,  .\ccording  to  Mr, 
Kenelick  the  trains  will  be  running  into  Deni- 
son  by  Sept.  1,  and  work  will  be  commenced 
on  the  Wagner-Kansas  City  line  by  October 
1.  Two  routes  now  are  being  surveyed,  one 
through  Joplin  and  the  other  through  Pitts- 
burg, Kan. 

Montana. 

The  Missoula  Street  Ry.  Co.,  of  Missoula, 
Mont.,  started  work  early  this  month  on  its 
2^  mile  extension  to  Fort  Missoula.  It  is 
expected  that  the  extension  will  be  completed 
by  September  15.  The  work  is  being  done 
under  the  direction  of  Roadmaster  H.  E.  Mc- 
Culloch. 

Engineers  of  the  Northern  Pacific  Ry.  Co. 
have  located  a  pass  in  the  Bitter  Root  moun- 
tains southeast  of  Spokane,  Wash.,  by  which 
the  line  between  Missoula,  Mont.,  and  tide- 
water of  the  Pacific  coast  can  be  shortened 
398  miles.  The  adoption  of  the  new  route  will 
necessitate  the  construction  of  200  miles  of 
road  principally  in  Idaho  County,  Montana, 
and  a  small  mileage  in  Ravalli  County,  Mon- 
tana, As  planned  the  new  line  will  connect 
with  the  Spokane,  Seattle  &  Portland  Ry., 
near  Pasco,  Wash.,  giving  a  water  grade  to 
Portland. 

Citizens  of  Billings,  Mont.,  recently  held  a 
mass  meeting  for  the  purpose  of  taking  ac- 
tion on  a  proposition  to  extend  the  Rock 
Island  Railroad  from  that  place  to  Tonkawa. 

It  is  reported  that  location  surveys  have 
been  finished  by  engineers  of  the  Great  North- 
ern Ry.  for  the  proposed  Libby  cutoff  and 
that  construction  work  on  this  long  deferred 
piece  of  trackage  would  be  started  within  a 
short  time.  Part  of  the  right  of  way  has  al- 
ready been  secured.  A.  H.  Hogeland,  St. 
Paul',  Minn.,  is  chief  engineer  of  the  com- 
pany. 

Nebraska. 

Residents  of  Dakota,  Neb.,  have  raised  $2,- 
000,  thus  assuring  a  5-miIe  electric  railway 
from  that  city  to  Sioux  City,  la.  M.  O. 
Ayres,   Dakota,  is  interested. 

The  Crystal  Lake  &  Homer  has  been  pur- 
chased by  Riley  Howard,  of  Orchard,  Neb. 
It  is  planned  by  the  new  company  to  make 
Crystal  Lake  one  of  the  best  amusement  re- 
sorts in  that  section.  The  combination  ex- 
pects to  also  secure  control  of  the  combina- 
tion bridge. 

New  York. 

The  New  York,  Westchester  &  Boston  Ry.. 
of  New  York  City,  has  applied  to  the  New- 
York  State  public  service  commission  for 
permission  to  exercise  the  franchises  which  it 
holds  for  a  street  railroad  through  Mount 
Vernon,  New  Rochelle,  North  Pelham,  White 
Plains,    Eastchester    and    Scarsdale. 

The  State  Public  Service  Commission  has 
granted  a  certificate  of  public  convenience  and 
necessity  to  the  Manhattan  Bridge  Three 
Cent  Line  of  New  York  City,  for  a 
trolley  line  from  the  Flatbush  .'\venue  station 
of  the  Long  Island  Railroad  in  Brooklyn,  to 
the  North  River  in  Manhattan. 

The  Otsego  &  Herkimer  Railroad  Co.  of 
Hartwich  has  awarded  a  contract  for  filling 
the  ravine  crossed  by  the  wooden  trestle,  about 
5  miles  south  of  Mohawk,    .\bout  10,000  yards 
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of  earth  will  be  required  to  till  it  and  it  will 
be  done  with  a  steam  shovel. 

The  Fonda,  Johnstown  &  Gloversville  R.  R. 
Co.  has  been  granted  a  franchise  far  a  sec- 
ond track  in  E.  Main  St.,  Amsterdam,  length 
1.1  miles,  and  for  a  single  track  extension  in 
the  eastern  part  of  Amsterdam  to  Rockton, 
a  distance  of  2.3  miles.  Only  a  portion  of  this 
work  will  be  done  this  year  and  the  work 
will  be  executed  by  company  forces.  F.  A. 
Bagg,  Gloversville,  N.  Y.,  is  chief  engineer. 

The  Long  Island  R.  R.,  J.  R.  Savage,  Chief 
Engineer,  Jamaica,  N.  Y.,  proposes  to  do  con- 
siderable grade  crossing  work  within  the  next 
year  or  so.  Plans  for  this  work,  however, 
have  not  yet  been  completed  and  nothing  has 
been  done  in  regard  to  letting  out  any  of  the 
work   on   contract. 

The  Delaware  &  Hudson  R.  R.,  George  H. 
Burgess,  Chief  Engineer,  Albany,  N.  Y.,  is 
planning  to  have  work  started  on  improve- 
ments and  changes  in  its  yards  in  Binghamton. 
These  will  consist  of  a  new  yard,  round 
house,  ash  pit  and  coal  plant. 

Engineers  of  the  New  York  Central  &  Hud- 
son River  R.  R.  have  been  in  conference  with 
the  city  officials  of  Syracuse  regarding  the 
elimination  of  grade  crossings  in  that  city. 
Tentative  plans  in  the  work  have  been  pre- 
pared by  the  railway,  and  were  presented  for 
the  inspection  of  the  city  oiScials.  Some  of 
these  looked  toward  elevated  tracks  by  the 
West  Shore  route,  with  proposed  new  pas- 
senger stations,  tentatively  located  at  dii¥er- 
ent  points,  including  the  old  West  Shore  sta- 
tion site.  Another  plan  is  understood  to  have 
been  for  skirting  the  city  by  an  elevated  route 
crossing  the  salt  lands  in  the  northern  sec- 
tion of  the  city.  The  frequently  suggested 
plan  for  the  electrilication  of  the  present 
New  York  Central  tracks  through  Washing- 
ton St.  for  interurban  trolley  service  from  the 
East  was  gone  over.  Henry  C.  Allen  is  City 
Engineer  of  Syracuse. 

The  Schenectady  Railway  Co.  and  Hudson 
Valley  Railway  Co.  have  applied  to  the  vil- 
lage council  of  Ballston  Spa  for  permission 
to  connect  their  tracks  at  Milton  and  Alalta 
Aves.  in  the  village  by  a  curve  from  Malta 
Ave.  north  down  to  Milton  Ave.  It  was  stated 
that  is  was  the  object  of  the  companies  to 
run  the  through  cars  of  the  Hudson  Valley 
line  from  Warrensburg  to  Troy  over  the  Sche- 
nectady tracks  from  Saratoga  Springs  to  the 
village. 

The  State  Public  Service  Commission  has 
granted  a  certificate  to  the  Union  Ry.  Co. 
2042  128th  St.,  New  York  City,  and  also  has 
approved  the  terms  of  a  franchise  recently 
granted  by  the  Board  of  Estimate  for  the 
construction  of  an  extension  of  the  system 
from  Sedgwick  Ave.  through  Fordham  road 
to  and  across  the  University  Heights  bridge 
over  the  Harlem  River,  and  on  through  207th 
St.  and  Emerson  St.  to  the  207th  St.  station 
of  the  subway,  at  New  York. 

North  Carolina. 

Construction  work  on  the  Winston-Salem 
Southbound  R.  R.,  running  from  Winston, 
N.  C,  to  Wadesboro,  is  progressing  rapidly, 
and  a  large  force  of  men  is  now  employed 
at  Fairmount,  near  Spencer.  Track  has  been 
laid  from  Lexington  to  Spencer,  and  work 
trains  are  being  operated  a  distance  of  twelye 
miles.  It  is  expected  that  reeular  trains  will 
be  running  from  Winston  to  Wadesboro  with- 
in 90  days. 

Ohio. 

The  St.  Joseph  Valley  Traction  Co.  of  Elk- 
hart, Ind.,  which  is  now  operating  a  line  from 
Elkhart  to  Middleburg,  is  to  extend  the  line  to 
Pioneer,  O. 

The  Marietta.  Columbus  &  Cleveland  R.  R., 
J.  C.  Riddell,  General  Manager,  Marietta,  has 
surveys  under  way  from  a  point  near  Ames- 
ville,  through  Trimble,  at  Chauncey,  with  a 
view  to  connecting  with  the  Baltimore  &  Ohio 
R.  R.  Definite  decision  as  to  the  outlet  for 
the  proposed  extension  w^ill  probably  be  made 
as   soon   as  this    survey   is   completed. 

The  Cincinnati,  Lexington  &  Licking  Val- 
ley R.  R.  Co.,  of  Cynthiana,  O..  has  been  in- 
corporated with  a  capital  stock  of  $30,000. 
The  incorporators  are  R.  W.  Day,  F.  L.  Ful- 


ler, r.  J.  Fo,  \V.  L.  ConncU,  Scranton,  Pa.; 
Don  C.  McVean,  Covington;  R.  H.  Reese  and 
Wade  H.  Lail,  Cynthiana,  O. 

Oklahoma. 

The  Osage  &  Western  Ry.,  said  to  be  an 
extension  of  the  Missouri,  Kansas  &  Texas, 
has  let  a  contract  for  the  construction  of  the 
first  section  of  its  line.  This  section  covers 
a  distance  of  2!)  miles  from  Billings,  Noble 
County,  eastward  to  the  Arkansas  River.  From 
Billings  westward  to  Enid  the  company  will 
use  a  30-milc  line,  now  owned  by  the  Rock 
Island.  The  contracts  for  construction  of 
the  Osage  &  Western  from  the  Arkansas 
River  to  the  Santa  Fe  at  Fairfax,  Osage 
County,  and  from  Fairfax  to  Pawhuska  have 
also  been  let,  and  construction  was  started  at 
Billings  eastward  recently.  It  is  expected  to 
have  the  road  in  operation  between  Enid  and 
Bartlesxille  by  next  spring  and  to  Vinita  sev- 
eral   months   later. 

Failing  to  locate  a  suitable  route  around 
the  corner  of  New  Mexico  and  Colorado  into 
Kansas,  avoiding  Oklahoma  entirely,  the  pro- 
moters of  the  Santa  Fc,  Liberal  &  Engle- 
wood,  have  returned  to  the  original  route 
across  Cimarron  and  Texas  counties,  in 
Northwestern  Oklahoma,  and  announce  that 
the  road  will  be  built.  The  line  was  char- 
tered to  build  from  Des  Moines,  \.  M.,  north- 
east to  Englewood,  Kan.,  an  alleged  .Atchi- 
son, Topeka  &  Santa  Fe  extension. 

The  Amarillo  &  Northern  R.  R.,  a  new- 
company  being  promoted  at  the  present  time 
in  the  Panhandle  country  of  Texas  and  Okla- 
homa, the  line  to  run  from  Amarillo,  Tex., 
northward  to  Oakley,  Kan.,  is  having  pre- 
liminary work  done  by  Clyde  Foster  and 
Frank  Watson  of  Stratford,  Tex.  Amarillo 
and  Stratford  (Tex.)  men  are  bcliind  the 
project,  and  Stratford  has  raised  a  $40,000 
bonus  for  the  compan3'. 

The  Missouri,  Kansas  &  Texas  Ry.  Co.,  ac- 
cording to  reports  from  Muskogee,  Okla.,  is 
planning  to  appropriate  a  large  sum  of  money 
for  the  purpose  of  improving  its  holdings  at 
that  city.  As  proposed  the  present  yards  w'ill 
be  doubled  in  size  and  will  be  of  equal  im- 
portance to  any  on  the  road. 

It  is  expected  that  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  will  soon  begin  work  on  its  pro- 
jected improvements  at  Guthrie.  Estimates 
have  been  made  for  an  addition  to  the  union 
station,  for  a  new  freight  station,  fof  exten- 
sion of  the  south  yards  and  other  features, 
all  to  cost  in  the  neighborhood  of  $oOO,OUO. 
Agreements  are  completed  between  the  city 
and  the  company  for  gates  and  paving  at 
crossings. 

The  McKanna  Interurban  Co.,  has  been  or- 
ganized with  a  capital  stock  of  $500,000,  Dr. 
J.  J.  McKanna,  Oklahoma  City,  being  the 
principal  promoter.  The  company  proposes  to 
build  an  interurban  electric  railway  between 
St.  Louis,  Mo.,  and  Oklahoma  City.  Okla- 
homa capital  is  behind  the  project.  The  sur- 
vey is  to  start  in  a  few  weeks.  As  now 
planned,  the  road  will  start  from  Oklahoma 
City,  extending  through  Ada.  RotT  and  Stone- 
wall. The  power  plant  is  to  be  established  1(1 
miles  north  of  Ada,  Okla.  The  plan  is  to 
use  part  of  the  trackage  of  railroads  running 
out    of    St.    Louis. 

Oregon. 

Location  survey  has  been  completed  along 
the  old  line  laid  out  about  two  years  ago 
from  Siletz  Bay  to  Yaquina  Bay  in  Oregon 
and  it  is  believed  that  either  the  Spalding 
Lumber  Co.,  Falls  City.  Ore.,  or  the  United 
Railways  Co.,  is  behind  the  project  and  in- 
tend  to   construct   the  line. 

Pennsylvania. 

The  Eyre-Shoemaker  ConstriKtion  Co., 
Philadelphia.  Pa.,  has  been  awarded  the  con- 
tract for  the  grading  and  filling  of  ten  miles 
of  branch  road  in  Somerset  County,  Pa.,  for 
the  Bahimore  &  Ohio  R.  R.  The  road  is 
located  near  the  Virginia  line  and  is  to  be 
graded  to  Quemahoning.  The  contract  is  said 
to  amount   to   about  $500,000. 

The  Baltimore  &  Ohio  R.  R.  will  have  sur- 
veys completed  soon  for  a  new  tunnel  which 
it  is   contemplated   to   build   on   the   Pittsburg 


division.  The  tunnel  will  be  about  3  miles 
long  and  will  cost  in  the  neighborhood  of 
$2,-")lKl,000.  The  improvement,  it  is  said,  will 
entirely  eliminate  the  old  Sand  Patch  tunnel 
on  the  Pittsburg  division.  Under  the  ten- 
tative plans  the  new  tunnel  can  be  built  at  a 
much  lower  altitude  than  the  Sand  Patch  tun- 
nel. The  new  improvement  will  not  inter- 
fere with  the  plan  of  the  Baltimore  &  Ohio 
to  build  a  third  track  from  Yoda,  Pa.,  to  the 
Sand  Patch  tunnel,  to  relieve  the  congestion 
of  traffic  until  the  proposed  new  tunnel  is 
built. 

Charter  for  the  St.  Mary's  &  Eastern  R.  R. 
Co.  has  been  approved  by  the  Governor  of 
Pennsylvania.  The  company,  which  is  capital- 
ized at  $12.5,000,  has  headquarters  at  St. 
Mary's,  Pa.,  and  proposes  the  construction  of 
a  line  from  the  Pittsburg,  Shawnnit  &  North- 
ern Railway  in  Benzingcr  township.  Elk  coun- 
ty, to  a  connection  with  the  Pennsylvania  R. 
R.  at  Bcechwood  station,  a  distance  of  12 
miles.  The  incorporators  are :  J.  K.  P.  Hall, 
Ridgway ;  George  C.  Simons,  F.  .\.  Kaul,  Wil- 
liam Kaul.  Harry  C.  Slackpole,  J.  H.  Robert- 
son and  Burkett  T.  Darr,  St.   Mary's,   Pa. 

.Advices  from  New  Castle  state  that  W.  C. 
Reed,  a  civil  engineer,  and  C.  E.  Smith,  right- 
of-way  man  for  the  Great  Lakes  Connecting 
R.  R.,  are  at  Harlensburg  securing  leases  for 
railroad  extensions.  The  Great  Lakes  Con- 
necting R.  R.  is  to  connect  with  the  Pittsburg 
&  Lake  Eric,  and  the  Baltimore  &  Ohio  at 
EUwood  City.  It  will  go  up  the  Slippery 
Rock  and  then  north.  At  Raymilton.  Venango 
county,  near'  Franklin,  it  will  connect  with 
the  Franklin  &  Clearfield  branch  of  the  New 
York  Central  lines.  Connection  will  also  be 
made  with  the  Western  Allegheny,  near  Por- 
tersvillc,  and  the  Bessemer  &  Lake  Erie  at 
Grove  City. 

The  Pittsburg,^  Stcubenville  &  Wheeling 
Street  Ry.  Co.,  whicli  proposes  the  connec- 
tion of  the  three  cities  by  electric  railways, 
has  been  chartered.  The  charter  application 
mentions  a  preliminary  line  of  four  miles  be- 
tween Dormont  and  Bridgeville.  The  capital 
stock  is  $40,0011  and  the  incorporators  are  W. 
E.  Hildebrand.  Oliver  building.  Pittsburg, 
president:  John  !•".  Klein.  Carncsie.  and  C.  W. 
Behney,  Cecil. 

South  Carolina. 

The  Waccamaw  Transportation  Co.  of 
Georgetown,  S.  C,  has  been  chartered  with  a 
capital  stock  of  $10,000,  A.  A.  Springs  being 
president  and  manager. 

Tennessee. 

To  encourage  the  city  of  Jackson,  Tenn., 
to  give  $75,000  for  the  promotion  01  the  pro- 
posed Jackson  &  Dyersburg  R.  R.,  the  county 
court  has  resolved  to  release  the  city  its  share 
of  taxes  during  the  life  of  the  bonds.  The 
company  agrees  to  have  the  road  constructed 
within  the  next  12  months  provided  the  coun- 
ties of  Madison,  Crockett  and  Dyer,  through 
which  it  will  pass,  furnish  aid  to  the  amount 
of  $200,000. 

The  Southern  Ry.  Co.,  has  submitted  a 
proposition  to  the  City  Commissioners  of 
Memphis,  for  the  construction  of  a  subway 
at  the  intersection  of  its  tracks  at  Lamar 
Boulevard.  Should  the  subway  proposition 
go  through,  the  Memphis  Street  Ry.  Co.  will, 
if  an  agreement  made  with  the  city  is  carried, 
begin  at  once  the  extension  of  it-  tr:n-k>^  on 
Lamar. 

Texas. 

The  Houston  Terminal  &  Development  Co., 
of  Houston,  lias  been  incorporated  with  a  capi- 
tal stock  of  $200,000,  the  incorporators  being 
George  G.  Denslow,  G.  M.  Cole  and  J.  E. 
Fowler. 

G.  W.  Hulibard.  Bartlett.  President  of  the 
Bartlett-Florence  Ry.  Co..  has  applied  to  the 
State  Railroad  Commission  for  authority  to 
issue  an  additional  $.58,000  of  bonds  for  the 
purpose  of  completing  the  road  to  Florence. 
The  road  has  already  reached  Jarrett,  a  dis- 
tance of  twelve  miles.  This  road  has  already 
issued  $116,500  of  bonds. 

The  .\sherton  &  Gulf  Ry.  Co.,  now  operat- 
ing 32  miles  of  line  between  Asherton  and  a 
point  near  .\rtcsia,  is  arranging  to  finance  the 
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construction  of  extensions  of  the  line  east  and 
west.  It  is  proposed  to  extend  the  road  from 
Asherton  west  to  Eagle  Pass,  about  75  miles, 
and  east  from  its  connection  with  the  Inter- 
national and  Great  Northern  Railroad  to  Aran- 
sas Pass,  the  new  deep-water  port  on  the 
gulf  coast,  about  175  miles.  It  is  expected  to 
have  arrangements  completed  for  beginning 
construction  work  within  the  next  few  weeks. 
Asher  Richardson,  Asherton,  Tex.,  is  Presi- 
dent and  R.  H.  Gresham,  Artesia,  Tex.,  is 
Chief  Engineer. 

W.  S.  McGregor,  of  Temple,  Tex.,  is  pro- 
moting a  proposition  to  construct  a  railroad 
between  Austin  and  Fredericksburg,  75  miles, 
and  to  ultimately  extend  the  line  to  Del  Rio, 
125  miles  southwest  of  Fredericksburg.  Citi- 
zens of  Austin  are  asked  to  subscribe  a  cash 
bonus  of  $75,000  and  to  take  $175,000  of  the 
bonds  of  the  proposed  road  when  issued. 

The  Rock  Island,  Texico,  Farwell  &  Gulf 
Ry.  Co.  of  Texico,  Curry  County,  N.  M.,  has 
been  incorporated  with  a  capital  stock  of 
$250,000.  The  railroad  to  be  costructed  will 
be  75  miles  long,  extending  from  Texico  to  a 
connection  with  the  Chicago,  Rock  Island  & 
Choctaw  R.  R.,  -'0  miles  east  of  Tucumcari, 
N.  M.,  traversing  Curry  and  Quay  counties. 
From  Texico,  south,  a  Texas  corporation,  sim- 
ilarly named,  will  complete  the  road  from 
Texico  to  Pyote  on  the  Texas  Pacific.  The 
incorporators  and  directors  are ;  M.  J.  Healy, 
Texico,  2,142  shares;  S.  H.  Withers,  Far- 
well,  Texas;  J.  W.  Childers,  Texico;  D.  A. 
Linthicum,  Farwell;  Ed  T.  Massey,  Texico; 
T.  J.  Allen,  Texico;  K.  K.  Runnels,  Texico; 
T.  B.  Martin,  Te.xico ;  Harry  L.  Patton,  Clo- 
vis,  each  1  share. 

Citizens  of  Sonora,  Tex.,  are  very  much 
•elated  over  the  success  in  securing  tiie  nec- 
essary bonus  lor  the  construction  of  the 
Orient  Railroad  through  that  place.  Already 
$110,000  of  the  required  $200,800  has  been 
subscribed. 

The  Gulf,  Colorado  &  Santa  Fe.  Ry.  is  mak- 
ing preparations  for  laying  steel  on  the  old 
Frisco  grade  between  Brady  and  Eden,  Tex., 
a  distance  of  16  miles.  Material  for  the  work 
is  already  on  the  ground.  M.  F.  Temple,  San 
Angelo,  Tex.,  is  Engineer  of  Construction. 

President  L.  E.  Walker  of  the  Quanah  & 
Gulf  R.  R.,  has  closed  a  deal  with  the  people 
in  the  vicinity  of  Rockport,  Te.xas,  authoriz- 
ing the  commencement  of  construction  work 
from  that  city  north  to  Lochart,  Tex.  It  is 
intended  to  call  upon  Austin  next  for  as- 
sistance in  building  the  line  to  the  gulf. 

The  San  Antonio,  Rio  Grande  &  Tampico 
R.  R.  Co.,  which  projects  the  construction  of 
a  line  from  San  Antonio  to  Tampico,  Mexico, 
by  way  of  Brownsville  country,  has  filed  an 
application  with  the  Railroad  Commission  of 
Texas  for  authority  to  issue  bonds  to  the 
amount  of  $20,000  per  mile  on  90  miles  of  line 
projected  from  San  Antonio  southward  to  the 
McMu!len-La  Salle  County  line,  making  a 
total  of  $1,800,000.  George  W.  Nock  is  Chief 
Engineer  of  the  railroad  company.  R.  D. 
Parker  is  Engineer  of  the  Conmiission  who 
will  investigate  the  matter. 

Committees  from  Denton,  Slidell,  Krum  and 
Plainview,  Texas,  are  to  hold  a  meeting  to 
take  up  the  matter  and  consider  the  feasibil- 
ity of  organizing  a  stock  company,  capitalized 
at  $50,000,  for  the  purpose  of  constructing  a 
25-mile  railroad  from  Denton  to  a  connection 
with  the  Santa  Fe. 

Railroad  Commission  is  to  take  steps  to 
have  the  Kansas  Citv,  Mexico  &  Orient  Ry. 
construct  the  new  extension,  which  is  to  be 
built  in  Iron  County,  through  the  county  seat 
in  accordance  with  the  constitution  and 
statutes  providintr  that  any  line  passing  with- 
in three  miles  of  the  county  seat  must  either 
build  through  or  establish  a  connection  with 
the  courthouse  town.  Commission  Engineer 
who  has  gone  over  the  territory  in  that  vi- 
cinity reports  that  the  Sherwood  route  is  en- 
tirely feasible  and  tliough  a  little  more  ex- 
pensive to  construct,  it  would  shorten  the 
mileage,  thus  offsetting  the  difference. 

The  Railroad  Committee  of  Mason,  Tex., 
have  finally  agreed  to  sive  a  bonus  of  $40,000 
and  necessary  riglit  of  way  and  depot  grounds 


for  the  construction  of  the  Texas  North  & 
South  Railroad  through  that  place.  The  com- 
pany asks  that  it  be  given  until  January  1, 
1913,  to  .construct  the   road. 

Farmers  in  the  Lower  Rio  Grande  Valley, 
according:  to  reports,  are  looking  upon  the 
construction  of  the  railroad  between  San  An- 
tonio and  Brownsville  very  favorably  and  will, 
it  is  said,  meet  any  fair  proposition  by  the 
company  to  construct   into  that  section. 

Advices  from  Weatherford,  Tex.,  are  to  the 
effect  that  the  railroad  contractors,  Mitchell 
&  Pigg,  have  started  work  on  the  line  of  the 
Chicago,  Weatherford  &  Brazos  Valley  Ry. 
Co. 

E.  Dickinson,  Vice  President  and  General 
Manager,  and  Albert  E.  Stillwell,  President 
of  the  Kansas  City,  Mexico  &  Orient  R.  R., 
have  succeeded  in  selling  $5,000,000  of  rail- 
road bonds  in  England.  The  funds  will  be 
used  for  the  construction  of  the  open  link 
in  Texas  and  Eastern  Chihuahua,  Mex.,  thus 
giving  the  Orient  its  own  tracks  from  Wichita 
to  Del  Rio  and  beyond  Bacoyne,  Chihuahua 
on  the  western  slope  of  the  Sierra  Madres. 
With  these  extensions  completed,  all  that  will 
remain  to  be  finished  will  be  the  line  from 
Kansas  City  to  Wichita,  and  the  work  through 
the  heaviest  part  of  the  Sierra  Madre  Oriental 
of  Mexico.  Of  this  last,  90  miles  is  sur- 
veyed through  some  of  the  heaviest  construc- 
tion in  the  history  of  railroad  work.  There 
are,  however,  but  few  tunnels,  and  the  line 
will  have  a  grade  a  trifle  less  than  314  per 
cent.  Besides  this  90  miles,  there  is  but  a 
short  stretch  on  the  western  slope  to  connect 
with  the  100  miles  already  built  out  of  Topo- 
lobampo,  the  Pacific  terminus  of  the  road. 

Members  of  the  Matador  Land,  Cattle  & 
Investment  Co.  have  taken  up  the  matter  with 
President  Samuel  Lazarus,  Quanah,  Acme  & 
Pacific  Ry.,  of  constructing  a  line  through  the 
lands  of  the  company  to  the  town  of  Matador 
in  Motley  County,  which  offered  the  railroad 
a  bonus  of  $100,000.  Murdo  Z.  MacKenzie, 
Trinidad,  Colo.,  is  a  member  of  the  cattle 
company. 

The  Nueces  River  Valley  R.  R.  Co.  will  let 
contracts  about  August  1  for  the  construction 
of  a  portion  of  its  projected  line.  The  com- 
pany proposes  a  line  from  Beeville  to  Eagle 
Pass,  175  miles.  Lee  Frisby  Beeville,  Tex., 
is  General  Manager. 

Utah. 

The  Utah  &  Salt  Lake  Electric  Ry.  Co.,  was 
organized  at  Provo  on  July  14,  with  a  capital 
stock  of  $1,400,000,  and  proposes  to  build  a 
70-mile  line  passing  through  Sandy,  Murray, 
Draper,  Lehi,  American  Fork,  Pleasant  Grove, 
Provo,  Springfield,  Spanish  Fork  and  into 
Payson.  Simon  Bamburger,  Salt  Lake  City, 
Utah,  is  primarily  interested  in  the  project. 
The  Falkenau  Electrical  Construction  Co., 
108  LaSalle  St.,  Chicago,  111.,  are  said  to  be 
Engineers. 

Washington. 

The  Pacific  Ry.  Co.  has  filed  articles  of  in- 
corporation at  Olympia,  Wash.,  with  head- 
quarters named  as  Seattle,  and  a  capital  stock 
of  $2,000,000.  The  company  proposes  to  con- 
struct railroads  in  the  state  of  Washington 
and  to  purchase  other  railroad  properties  or 
real  estate.  The  incorporators  are  Walter 
Stranger,  G.  N.  Elder  and  R.  K,  Covington, 
Hotel  Diller,  Seattle,  Wash. 

It  has  been  announced  by  George  Donald, 
President  of  the  North  Yakima  &  Valley 
Railroad,  that  it  is  planned  to  continue '  con- 
struction work  on  the  line  and  that  it  is 
expected  to  have  the  portion  from  Granger  to 
Donald  and  also  between  Moxee  City  and 
North  Yakima,  Wash.,  comnleted  this  year. 

West  Virginia. 

As  noted  in  our  last  issue  the  contract  has 
been  let  by  the  Elk  &  Little  Kanavvlia  R.  R. 
Co.  for_  the  construction  of  its  22-mile  line 
from  Gassaway  by  way  of  Frametown  to 
Rosedale  in  Gilmer  County,  W.  Va.,  and  J. 
J.  Boxley  &  Son,  Roanoke,  Va.,  the  success- 
ful bidders,  are  preparing  to  start  work  im- 
mediately  on    the   narrow   gage   line. 


Wisconsin. 

The  Ontario  &  Northern  Ry.  Co.,  has  sub- 
mitted a  proposition  to  the  town  of  Whites- 
town,  asking  for  a  stock  subscription  of  $15,- 
000.  The  company  was  organized  for  the  pur- 
pose of  building  a  railway  from  the  Chicago 
&  Northwestern  Ry.  at  Wilton,  to  the  village 
of  Ontario.     Ed.  Stackman  is  President. 

The  Wisconsin  Central  Ry.  has  applied  for 
the  appointment  of  Commissioners  to  appraise 
the  damage  to  property  resulting  from  the 
straightening  of  its  track  in  St.  Croix  County, 
in  the  towns  of  Richmond,  Cyclon  and  Somer- 
set. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  has  been  running  surveys  from  the 
old  Mitchell-McClure  log  unloading  landing 
on  Pokegama  bay  to  the  main  line  of  the 
Booten  division  below  South  Superior. 
_  The  Twin  City  &  Lake  Superior  Ry.  Co., 
1!.  N.  Loomis,  President,  440  Railway  Bldg., 
Minneapolis,  Minn.,  has  completed  the  financ- 
ing of  the  road  and  has  arranged  all  prelimin- 
aries for  the  completion  of  the  line  to  Supe- 
rior. This  company  will  have  129  miles  of 
double  track  line  construction,  work  on  which 
has  been  underway  for  some  time. 

An  ordinance  is  before  the  City  Council  of 
Milwaukee,  to  permit  the  Milwaukee  Western 
Electric  Ry.  to  enter  the  city  via  the  Walnut 
St.  line  of  the  Milwaukee  Electric  Railway  & 
Light  Co.,  instead  of  on  Locust  Street  on  a 
track  of  its  own.  The  Milwaukee- Western 
has  been  trying  to  secure  a  permit  in  Milwau- 
kee for  about  a  year.  Each  route  it  selected 
was  opposed  by  citizens. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.,  according  to  reports,  is  to  abandon 
the  ore  dock  site  on  the  St.  Louis  bay  front,  at 
Superior,  and  build  docks  at  some  other  point, 
presumably  Allouez  bay,  near  the  Great  Nor- 
thern ore  docks. 

A  mass  meeting  was  held  at  Viroqua,  Wis., 
on  July  16,  to  discuss  assisting  the  construc- 
tion of  a  new  railroad  from  Viroqua  to  West 
Prairie. 

Wyoming. 

Preliminary  work  is  stated  to  have  been 
completed  for  the  proposed  street  railway  sys- 
tem for  the  city  of  Sheridan,  Wyo.  A  fran- 
chise for  this  system  was  granted  some  weeks 
ago  to  Albert  Emanuel  and  Wm.  R.  Sullivan, 
of  Dayton,  O.,  and  C.  W.  Stuckley,  of  Geneva, 
Neb.  The  County  Commissioners  also  granted 
the  same  parties  a  franchise  for  an  interurban 
line. 

Canada. 

Good  progress  has  been  made  on  the  con- 
struction of  the  ShcUbrook  line  of  the  Cana- 
dian Northern  Ry.,  and  it  is  stated  that  train 
service  will  be  started  in  a  few  days  on  the 
line  west  of  Prince  .Mbert,  Sask.  Steel  is 
now  laid  50  miles  nortliwest  of  Shellbrook  on 
the  way  to  Big  River  to  the  Crooked  Lake 
The  construction  gang  southwest  of  Shell- 
brook  will  continue  until  the  ground  freezes 
up,  probably  45  miles  beinn-  graded.  Work 
will  be  started  right  away  on  the  line  east 
from  Battleford  in  to  Prince  Albert. 

The  report  that  the  project  of  building  the 
Hamilton,  Waterloo  &  Guclph  Ry  had  been 
abandoned  because  of  the  cost  of  building 
terminals  and  securing  an  entrance  into  the 
city  is  generally  discredited  at  Hamilton.  It 
is  known  that  John  Patterson,  the  promoter, 
before  he  left  for  Europe  a  month  ago,  had 
every  hope  of  being  able  to  finish  the  road. 
A  report  from  the  Westinghouse-Church-Kcrr 
Co.,  of  Pittsburg,  Pa.,  on  the  engineering 
features  of  the  road  was  very  favorable,  and 
there  were  two  English  banks  which  stood 
ready  to  advance  the  money. 

The  MacKenzie  &  Mann  interests  are  re- 
ported to  have  practically  completed  negotia- 
tions for  the  purchase  of  Central  Ontario, 
Bay  of  Quinte,  and  Brockville  and  Westport 
railways,  aggregating  some  284  miles  of  road. 
These  lines  will  be  valuable  feeders  to  the 
new  C.  N.  R.  line  now  under  construction 
from  Toronto  to  Montreal. 

Advices  from  Victoria,  B.  C,  are  to  the  ef- 
fect that  Premier  McBride  has  announced  to 
the  Board  of  Trade  that  the  British  Colum- 
bia   Government    will    extend    aid    to   the   Ca- 
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nathati    Northern   Ry.   to   build   a   line   to   the 
northern  extremity  of  Vancouver  Island. 

The  Toronto  Ry.  Co.  of  Toronto,  Ont.,  has 
accepted  the  order  of  the  Ontario  Railway  & 
Municipal  Board  directing  the  company  to  ex- 
tend its  tracks  at  Toronto.  The  company 
was  directed  to  lay  rails  on  Victoria  St.,  Wil- 
ton Ave.,  Shuter  St.,  Teraulay  St.,  Agnes  St., 
.'Anderson   St.   and   University   Ave. 

Surveys  for  the  extension  of  the  Esquimalt 
&  Nanaimo  Ry.,  H.  J.  Cambie,  Chief  Engi- 
neer, Victoria,  B.  C,  towards  the  north  end 
of  Vancouver  Island  have  been  completed  be- 
yond Campbell  river,  passing  within  four  miles 
of  the  coast  and  joining  on  a  line  surveyed 
several  years  ago  by  J.  W.  Gray  from  Quat- 
sino   Sound. 

The  Northern  Construction  Co.,  of  Winni- 
peg,   Man.,    has   begun    work    on    its    contract 


for  the  grading  work  for  the  first  liO 
mile  section  of  the  Canadian  Northern  Ry., 
from  Port  Mann  up  the  Valley  of  the  Fraser. 
Bids  are  asked  until  12  o'clock  noon,  July  23, 
by  R,  S.  McCormick,  Chief  Engineer,  Sault 
Stc  Marie,  Ont.,  for  the  construction  to  sub- 
grade  of  a  section  of  the  Manitoulin  &  North 
Shore  Ry.,  from  the  north  side  of  Goat  Island 
Channel,  near  Little  Current,  northerly  to  the 
White  Fish  River,  a  distance  of  approximate- 
ly 18  miles.  Plans  and  specifications  may  be 
had  at  the  office  of  the  Chief  Engineer,  Sault 
Ste.  Marie,  Ont. 

Mexico. 

V.  W.  Yorku.  president  of  the  Mexican  Ry., 
W.  Morcom,  General  Manager,  City  of  Mex- 
ico, and  several  engineers,  have  just  returned 
from  a  trip  of  inspection  of  the  district  lying 
between  Chigaiiahuapan,  on  the  Mexican  rail- 


way, and  the  town  of  Zacatlan  in  the  interior. 
The  trip  was  made  for  the  purpose  of  ascer- 
taining exactly  the  engineering  problems  to 
be  encountered  along  the  line  of  the  proposed 
extension  of  the  Mexican  Ry.  Mr.  Yorke 
will  make  his  report  to  the  directors  of  the 
road  in  London  upon  his  return  there,  and,  in 
the  event  the  plans  for  the  extension  are 
approved,  it  is  likely  work  of  construction 
will  commence  before  the  end  of  the  year. 

Bids  were  opened  July  15,  by  H.  M..  Taylor, 
Director  of  Construction,  National  Railways 
of  Mexico,'  Bunavista  Station,  Mexico  City, 
for  grading  and  masonry  covering  change  of 
line  proposed  between  Acambaro  and  Andocu- 
tin,  state  of  Guanajuato,  and  between  La 
Huerta  and  Lagunillas,  state  of  Michoacan, 
as  well  as  some  shorter  pieces  of  line  be- 
itween  tl>e  districts  mentioned.  The  whole 
covers  new  line  of  about  60  kilometers. 
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Items    marked    thus   4*   indicate   work    nowr  open  for  bids. 


Arkansas. 


The  White  River  Land  &  Investment  Co. 
•  f  Newark,  Ark.,  has  been  organized  and  pro- 
poses to  drain  7,500  acres  of  land  between 
Newark   and   Black   River. 

D.  D.  McDonald  &  Co.,  Collinston,  La., 
has  been  awarded  the  contract  at  $64,950  for 
constructing  two  drainage  ditches  in  Phillips 
County,  Ark.,  for  the  Yellow-Banks  Drain- 
age District.  The  work  includes  about  700,- 
000  cu.  yds.  of  excavation  and  bids  for  it 
were  opened  July  15  at  Helena,  Ark. 

California. 

The  Rubio  Cannon  Land  &  Water  Co.,  ac- 
cording to  advices  from  Altadena,  has  in- 
creased its  capital  stock  in  order  to  secure 
means  to  build  a  large  reservoir  at  the  mouth 
of   the  canyon  this   summer. 

The  Northern  California  Power  Co.  of  San 
Francisco,  is  reported  to  have  stopped  active 
work  for  the  season  on  its  conservation  proj- 
ect on  Dry  Burney  Creek,  east  of  Millville.  A 
few  men  were  left  on  Dry  Burney  Creek  to 
gather  needed  enginering  data  as  to  the  depth 
of  bedrock  at  the  dam-site  and  to  sink  shafts 
to  the  tunnel  level.  A  6,400-ft.  tunnel  is  to  be 
dug  thr,ough  a  ridge-watershed  for  a  pas- 
sageway for  the  ditch  from  the  1,500-acre  res- 
ervoir to'  the  power  house  at  Kilarc.  During 
the  present  season  men  will  sink  shafts  from 
the  surface  of  this  watershed  to  the  tunnel 
level.     The  deepest  will  be  35  ft. 

Illinois. 

S.  R.  H.  Robinson  &  Sons  Contracting  Co., 
St.  Louis,  Mo.,  have  started  work  on  its  con- 
tract for  the  diversion  of  Cahokia  Creek  at 
East  St.  Louis,  for  the  East  St,  Louis  Levee 
and  Sanitary  Board.  The  contract  for  this 
work  was  let  some  time  ago,  as  noted  in  these 
columns.  The  diversion"  of  Cahokia  Creek  will 
cost  approximately  ,$750,000.  An  excavation 
■1%  miles  long  and  16  ft.  deep  and  115  ft. 
wide  will  be  made  from  the  intersection  of 
Indian  Creek  and  Cahokia  to  the  Mississippi 
River.  The  canal  will  run  into  the  river  near 
Mitchell,  111. 

Judge  Henry  S.  Burgess  of  the  Mercer 
County  Court  at  Aledo  is  considering  a  peti- 
tion for  the  organization  of  the  Edwards  Riv- 
er Drainage  District  of  Mercer  County,  Illi- 
nois. This  calls  for  the  straightening  of  the 
course  of  the  Edwards  river,  from  the  east 
side  of  Section  33  in  Pre-emption  twnship, 
to  the  point  where  the  Edwards  river  joins  the 
Mississippi  in  Section  5  in  Keithsburg  town- 
ship. The  channel  called  for  will  be  a 
straight  one,  26  miles  long  and  sufficiently 
large  to  carry  all  the  water  which  is  brought 
in  by  the  tributary  streams.  The  ditching  will 
be  done  by  floating  dredges,  at  a  cost  of  about 
9  cts.  a  cubic  yard  of   earth  removed. 

Indiana. 

•J-Bids  will  be  asked  until  2  p.  m.,  August 
5,  by  the  Superintendent  of  Construction,  Sur- 
veyor's  office   of    Hancock   County   at   Green- 


field,   Ind.,    for    the   construction    of    a    ditch. 
James  A.  Clear  is  the  Superintendent. 

Iowa. 

•I*SeaIed  bids  will  be  received  by  the  Board 
of  Supervisors  of  Shelby  County,  la.,  at  Har- 
lan, until  10  a.  m.,  August  10,  for  approxi- 
mately 278,000  cu.  yds.  excavating  in  Drain- 
age District  No.  1.  Main  ditch  about  5% 
miles  long,  18  ft.  bottom,  240,000  yds.  of  ex- 
cavation. Five  laterals,  combined  length  2 
miles,  4  ft.  bottom,  38,000  yds.  Official  adver- 
tisement will  be  found  elsewhere  in  this 
issue. 

The  City  Council  of  Des  Moines  has  taken 
up  the  matter  of  providing  flood  protection 
for  the  overflowed  districts  of  the  city.  Two 
plans  are  favored.  Mayor  James  R.  Hanna 
proposes  the  straightening  of  the  channel  of 
the  Racoon,  and  the  abandonment  of  the 
present  channel.  City  Commissioner  John 
MacVicar  has  a  plan  pending  for  the  riprap- 
ping  and  diking  of  the  east  river  bank. 

Louisiana. 

Illinois  parties  are  planning  the  reclamation 
of  about  6,000  acres  of  swamp  land  near  Ken- 
ner,  and  propose  to  incorporate  a  company 
with  a  capital  stock  of  $700,000  to  control  the 
land.  It  is  planned  to  construct  a  main  drain- 
age canal  50  ft.  and  10  ft.  deep.  G.  A. 
McWilliams,  1600  Steger  Bldg.,  Chicago,  111., 
a  drainage  contractor,  is  interested. 

The  Coulee  Drainage  Canal,  the  first  enter- 
prise of  its  kind  in  Morehouse  Parish,  was 
completed  on  July  13.  The  canal  is  supposed 
to  drain  18,000  acres  of  alluvial  lands  near 
Collinston  in  Morehouse  Parish,  about  9,000 
of  this  being  already  in  cultivation.  The  canal 
is  about  nine  miles  long,  with  an  average 
depth  of  seven  ft.  and  25  to  35  ft.  wide. 

Missouri. 

The  Spitcaufsky  &  Wagner  Contracting  Co., 
2012  Agenes  Ave.,  Kansas  City,  Mo.,  has  the 
contract  for  constructing  a  levee  on  the  east 
bank  of  the  Kaw  River,  near  Kansas  City. 
The  work  includes  3,000  cu.  yds.  of  embank- 
ment. R.  E.  Dutcher.  Quindaro  Pumping  Sta- 
tion, has  a  sub-contract  for  the  work. 
New  York. 

The  Baltimore  Ferro-Concrete  Co.  of  Bal- 
timore, Md.,  has  a  $450,000  sub-contract  from 
M.  .A..  Talbot  Co.,  Baltimore,  Md.,  for  con- 
crete work  on  the  New  York  State  Barge 
Canal  at  Rome,  N.  Y. 

Ohio. 

The  State  Board  of  Public  Works  has 
awarded  the  cor)tract  for  a  concrete  lock  at 
New  Bremen,  O.,  to  Schneider  Bros.,  Defiance, 
O.,  at  $6,480.  The  contract  for  the  cement  to 
be  used  in  the  lock  was  let  to  the  Superior 
Cement  Co.,  Cincinnati,  O.,  at  $2,640.  Bids  for 
the  work  were  opened  at  Columbus  on  July  13. 

The  Commissioners  of  Marion  County,  at 
Marion,  have  concluded  the  final  hearmgs  on 
the  proposed  Little  Scioto  River  improve- 
ment, and  it  is  now  believed  that  the  County 


Surveyor  will  let  the  contract  for  the  work  on 
Aug.   17. 

Oregon. 
The  Souther-.Mbertson  Co.  of  Portland, 
which  recently  purchased  30,000  acres  of  land 
on  the  west  shores  of  the  Upper  Klamath 
Lake,  five  miles  from  Klamath  Falls,  is  to 
dike  the  property  and  completely  reclaim  the 
marshy  part  of  it. 

Tennessee. 

•J«Bids  will  be  received  until  noon,  .August 
1,  by  Maj.  M.  L.  Walker,  U.  S.  Engineer, 
room  20  Custom  House,  Memphis,  Tenn.,  for 
about  226,000  cu.  yds.  of  levee  work  in  the 
LTpper  Yazoo  Levee  district. 

Texas. 

The  City  Commissioners  of  Dallas  have 
been  petitioned  to  build  a  levee  along  the 
Trinity  River  to  protect  the  property  of  the 
Dallas  Cooperage  Co.  and  other  companies 
from  floods. 

.\rthur  Stiles,  Austin,  State  Levee  and 
Drainage  Commissioner,  is  shortly  to  com- 
mence tile  location  of  the  levee  sites  where 
the  topographical  surveys  have  been  com- 
pleted. Maps  are  now  being  finished  and  when 
completed  they  will  be  used  by  engineers  to 
be  placed  in  the  field,  who  will  make  all  loca- 
tions of  levees,  prepare  statements  of"  di- 
mensions necessary  and  probable  cost  of  same. 
The  final  maps  will  show  the  levee  locations. 
The  last  described  surveys  are  e-xpected  to 
commence  by  the  latter  part  of  the  month  and 
rushed  to  completion,  after  which  the  final 
touches  will  be  put  to  the  maps  and  they  will 
show  every  thing.  It  is  intended  to  complete 
everything  in  time  to  submit  a  report  of  re- 
sults to  the  regular  session  of  the  Legislature 
next  January. 

The  Valley  Reservoir  &  Canal  Co.  has  been 
chartered  with  a  capital  stock  of  $500,000  and 
will  irrigate  a  large  acreage  near  Chapin.  The 
canal,  as  contemplated,  will  be  about  25  miles 
in  length,  and  will  wind  about  through  a  ter- 
ritory stretching  eight  miles  north  of  Chapin. 
.\bout  six  miles  of  this  canal  has  been  com- 
pleted, and  water  from  the  Rio  Grande,  in  all 
probability,  will  be  flowing  onto  Chapin  land 
by  Jan.  1.  D.  B.  Chapin,  of  Chapin,  Tex.,  is 
President. 

The  Texas  Building  Co.,  Fort  Worth,  Tex., 
which  has  the  contract  for  constructing  a 
levee  along  the  banks  of  Trinity  River  in  the 
corporate  limits  of  Fort  Worth  for  the  Fort 
Worth  Improvement  District  No.  1,  pre- 
viously noted  in  this  paper,  will  sublet  most 
of  the  work.  The  work  will  be  mostly  ex- 
cavating and  grading,  clearing,  etc.  There 
will  also  be  a  few  concrete  culverts,  which 
will  be  put  in  by  the  Texas  Building  Co. 
Washington. 

Citizens  of  McMillan  have  requested  the 
County  Commissioners  at  Tacoma  to  change 
the  course  of  the  Puyallup  River  at  that  place 
to  prevent  the  washing  of  its  banks.  The 
work  will  cost  ^5,000  or  $6,000. 
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Items    marked   thus   •!•   indicate   work     now  open  for  bids. 


Alabama. 

^City  Clerk  of  Mobile,  Ala.,  will  receive 
bidsuntil  July  21  at  noon,  for  dredging  in  front 
of  the  city  wharves  from  Dauphin  St.,  north 
to  St.  Anthony  St.  The  contract  includes  the 
removal  of  approximately  100,000  cu.  yds.  of 
material. 
I  Colorado. 

The  Arundel  Mines,  H.  P.  Lowe,  Central 
City,  Colo.,  local  manager,  has  awarded  a 
contract  to  S.  A.  Knowles,  of  Idaho  Springs, 
former  manager  of  the  Newhouse  Tunnel,  for 
a  considerable  amount  of  tunnel  work.  The 
work  consists  of  driving  a  drift  from  the 
Arundel  station  to  a  point  beneath  the  shaft, 
the  excavation  of  a  large  working  station  and 
making  a  raise  to  the  bottom  of  the  shaft  on 
the  mine.  The  tunnel  which  will  be  in  part 
a  cross-cut  from  the  footwall  to  the  hanging 
wall  of  the  vein  and  a  drift  for  a  short  dis- 
tance to  the  point  where  the  raise  will  be 
started  will  be  a  distance  of  about  260  ft.  and 
will  be  a  comparatively  simple  matter.  The 
raise  from  the  tunnel  level  will  be  700  ft. 
Delaware. 

4«Bids  are  asked  by  R.  R.  Raymond,  U.  S. 
Engineer,  Wilmington,  Del,  until  11  a.  m., 
July  25,  for  removing  the  wreck  of  the  stearn- 
ship  Oakdene,  lying  sunk  in  the  Atlantic 
Ocean  off  the  coast  of  Virginia. 

District  of  Columbia. 

•J«Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  will  receive  bids  un- 
til 2  p.  m.,  August  2,  for  furnishing  one  four 
passenger  touring  car,  gasoline  tube  completely 
equipped  for  use  in  the  fire  department  of  the 
district. 

•J*Bids  will  be  received  until  10 :30  a.  m., 
Sept.  14,  by  Capt.  F.  C.  Boggs,  Central  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  and  erect- 
ing machinery  to  operate  the  Stoney  Gate 
Valves  for  controlling  the  main  culverts  and 
machinery  to  operate  the  cylindrical  .valves  for 
controlling  the  lateral  culverts  of  the  canal 
locks. 

^•Bids  will  be  received  until  July  25,  under 
proposal  No.  469,  by  Capt.  A.  S.  Cowan,  Sig- 
nal Corps,  Washington,  D.  C,  for  furnishing 
32,000  ft.  paper  insulated  submarine  cable  type 
321,  and  8,000  lin.  ft.  of  paper  insulated  sub- 
marine cable  type  327,  both  under  signal 
corps  specification  No.  427, 

Illinois. 

Freeman  &  Sons,  Mfg.  Co.,  Racine,  Wis., 
have  been  awarded  a  contract  at  $3,185  for 
furnishing  boilers  for  the  Rock  Island  Arse- 
nal at  Rock  Island,  111. 

Indiana. 

Wilcutts  &  Hoover  of  Marion,  have  been 
awarded  the  contract  for  the  construction  of  a 
concrete  dam  across  the  Elkhart  River  at 
Syracuse,  Ind.,  for  the  Syracuse  Cement  Co. 
The  reinforced  concrete  dam  is  to  take  the 
place  of  a  wooden  structure  now  in  use.  By 
the  water  power  obtained  all  the  machinery 
of  the  Syracuse  Cement  works  is  operated 
and  light  and  power  are  supplied  many  towns 
in  that  part  of  the  state. 

Brown  Brothers,  Washington,  Ind.,  have  been 
awarded  the  contract  for  dredging  Smothers 
Creek   for   Daviss  County. 

Iowa. 

.•\  special  election  is  to  be  held  at  Belle 
Plaine  early  in  .August  to  vote  on  granting  a 
franchise  to  H.  R.  Mosnat  for  establishing  a 
gas  plant.  It  is  proposed  to  install  a  high 
pressure  water  gas  system  of  a  modern  type. 
Between  five  and  si.x  miles  of  mains  will  be 
laid  and  these  later  will  be  extended.  The 
cost  of  the  plant  is  estimated  at  $.30,000.  The 
money  raise^i  from  stock  sales,  has  been 
oversubscribed  locally.  If  the  franchise  car- 
ries work  will  be  begun  as  promptly  as  possi- 


ble after  the  election,  and  it  is  hoped  to  have 
the  plant  in  operation  by  December. 

Massachusetts. 

The  following  bids  were  received  July  15, 
by  the  Harbor  and  Land  Commissioners,  Bos- 
ton, Mass.,  for  a  stone  breakwater  in  Co- 
hasset  Harbor,  the  estimated  amount  of  stone 
required  being  4,000  tons.  The  Breakwater 
Co.,  1222  Arcade  Bldg.,  Philadelphia,  Pa., 
$2.87  per  ton  (2,000  lbs.),  furnishing  stone 
and  building  breakwater. ;  Lawler  Bros., 
Charlestown,  Mass.,  $2.55  per  ton;  William 
H.  Connor,  Middleboro,  Mass.,  $2.97  per  ton; 
John  Cashman  &  Sons  Co.,  Quincy,  Mass., 
$2.43  per  ton;  Thomas  Fitzgibbon,  Beverly, 
Mass.,  $2.13  per  ton.  Bids  as  follows  were 
received  July  15  by  the  Harbor  and  Land 
Commissioners,  Boston,  Mass.,  for  construct- 
ing an  anchorage  basin  and  channel  in  Co- 
hasset  Harbor,  the  estimated  amount  of  ma- 
terial to  be  moved  being  101,000  cu.  yds. 
Scow  measurement :  Bay  State  Dredging 
Company,  Boston,  Mass.,  17  cts.  per  cubic 
yard,  measured  in  scows ;  Charles  M.  Cole, 
Fall  River,  Mass.,  19  9-10  cts  per  cubic  yard ; 
Eastern  Dredging  Co.,  Boston,  Mass.,  15  6-10 
cts.  per  cu.  yd.;  J.  P.  O'Riordan,  Boston, 
Mass.,  14  5-8  cts.  per  cu.  yd. 
Minnesota. 
Bids  were  opened  July  11  at  the  office  of 
the  U.  S.  Engineer  at  Duluth,  for  removing 
the  wrecks  of  the  steamers  Manhattan,  .Mex- 
ander  Nimick  and  Chauncey  Hurlbut.  The 
Manhattan  lies  off  Munsing,  Mich.,  near 
Grand  Island.  Lake  Superior,  and  the  other 
two  boats  are  near  Vermilion  point.  Lake 
Superior.  Thomas  L.  Duroucher  of  Sault 
Ste.  Marie,  Mich.,  was  the  successful  bidder, 
his  bid  for  the  Manhattan  being  $1,900,  for 
the  Nimick  $800,  and  for  the  Hurlbut  $1,200. 

Missouri. 

George  H,  Benzenburg,  Consulting  Engi- 
neer, Milwaukee,  Wis.,  has  recommended  to 
the  Board  of  Fire  and  Water  Commission  of 
Kansas  City,  that  the  banks  of  the  Missouri 
River  for  two  miles  from  Rockville  be  rip- 
rapped.  The  work  is  required  in  connection 
with  the  protection  of  the  city  water  supply, 
and  will  cost  about  $100,000. 

Montana. 

The  first  two  units  of  6,000  H.  P.  each  of 
the  Rainbow  Falls  Development  at  Great 
Falls,  Mont.,  have  recently  been  successfully 
started.  According  to  Mr.  Chas.  T.  Main,  of 
Boston,  the  engineer  in  charge  of  this  work, 
the  other  four  units  of  6.000  H.  P.  each  in 
this  development  will  be  in  operation  some- 
time in  August.  The  Rainbow  Falls  is  the 
second  largest  of  the  five  falls  in  the  Missouri 
River  at  Great  Falls,  Mont.,  having  a  fall 
of  54  ft.  There  is  an  aggregate  drop  of  .536 
ft.  in  the  Missouri  River  within  five  miles, 
with  a  total  possible  development  of  about 
330,000  H.  P.  Mr,  Main  is  also  the  engineer 
for  the  work  being  carried  on  at  Great  Falls. 

New  Jersey. 

MacArthur  Brothers,  New  York  city,  who 
have  the  contract  for  building  the  lake  in 
Byram  Township,  are  preparing  to  raise  the 
public  road  in  the  vicinity  of  Watson  Mc- 
Peek's  about  7  ft.  in  order  to  prevent  its  over- 
flow when  the  lake  is  completed. 

New  York. 

•I»Bids  are  asked  bv  Col.  W,  L,  Fisk,  U,  S. 
Engineer,  540  Federal  Bldg.,  Buffalo,  N.  Y., 
until  11  a.  m.,  August  16,  for  excavation  in 
Niagara  River  section  of  Black  Rock  Harbor 
and  Channel,  New  York. 

+Bids  are  asked  by  Col.  W.  L.  Fisk,  U.  S. 
Engineer,  540  Federal  Bldg.,  Buffalo,  N,  Y„ 
until  11  a.  m,,  August  16,  for  dredging  the 
entrance  channel  and  basin  at  Erie  Harbor, 
Pa, 

•J'Bids  will  be  received  until  10  a,  m.,  Au- 
gust 8.  by  W.  L,  Guthrie,  Captain,  U.  S.  En- 


gineers   (Oswego,    N,    Y.),      for      furnishing 
stone  for  use  at  Oswego  Harbor,  N.  Y. 

^Board  of  Public  Works,  Plattsburgh,  N. 
Y.,  will  receive  bids  until  7  p.  m.,  July  22, 
for  the  construction  of  a  dam  on  the  West 
brook  about  1,000  ft.  above  the  present  dam. 
Bids  will  be  received  for  the  dam  proper,  for 
the  grubbing  and  for  mucking  jointly  or  sep- 
arately.   A.  G.  Senecal  is  Mayor, 

The  village  of  Barnville  has  begun  work  on 
the  construction  of  a  new  concrete  dam  for 
its  electric  light  plant.  The  dam  will  cost 
about  $15,000  and  is  being  constructed  by  day 
labor.  W.  G.  Stone,  Utica,  N.  Y..  is  the  Engi- 
neer. 

The  State  Public  Service  Commission  has 
authorized  the  Mohawk  Hydro-Electric  Co, 
to  construct  a  hydro-electric  plant  on  and 
along  Caroga  Creek,  Fulton  County,  for  gen- 
erating electrical  energy,  and  also  to  exercise 
rights  and  privileges  under  a  franchise  grant- 
ed by  the  town  board  and  superintendent  of 
highways  of  the  town  of  Ephratah,  Fulton 
County,  A  considerable  portion  of  the  elec- 
trical energy  developed  will  be  sold  generallj- 
for  light,  heat  and  power  purposes  through 
the  Fulton  County  Gas   &  Electric  Co. 

Ohio. 

Mayor  King  of  Lorain,  has  suggested  that 
the  Citv  Council  of  that  city  appropriate  $21.- 
000  for  the  dredging  of  the  river  and  the  fill- 
ing of  a  swamp, 

Pennsylvania. 

^Bids  are  to  be  received  by  Maj.  Herbert 
Deakyne,  U.  S.  Engineer,  815  Witherspoon 
Bldg,,  Philadelphia.  Pa.,  until  noon,  .\ugust 
10,  for  the  construction  of  a  twin  screw  steel 
suction  hopper  dredge  for  Southwest  Pass, 
Mississippi   River. 

The  Department  of  Wharves,  Docks  and 
Feri-ies  of  the  city  of  Philadelphia,  has  award- 
ed the  following  contracts  for  equipment  for  a 
municipal  dredging  plant :  Scoop  and  clam- 
shell dredge,  Thomas  Smith  Sons  Co.,  Jer- 
sey City,  N,  J.,  $64,160;  8-ft.  tug,  with  com- 
pound engine.  Walters  Colvers  Co.,  West  New 
Brighton  Island,  N,  Y..  $20,855;  65-ft,  tug. 
single  engine,  $11,425;  2  scows,  500  cu.  yds. 
capacity,  $9,375  each,  Ira  S.  Bushey  Co., 
Brooklyn,  N.  Y. ;  3  250-yd.  capacity  scows,  $5.- 
250  apiece  one  combination  scow,  John  H. 
Mathis  &  ■  Co.,  Camden,  N.  J.,  $2,750 ;  14 
lengths  of  18-in.  pontoon  pipe,  110  lengths  of 
18-in  shore  pipe,  totaling  2,746  ft.,  Quaker 
City  Iron  Works,  Philadelphia,  $4,500;  15 
pontoons,  Knox  Ship  and  Engine  Building  Co., 
$2,395, 

Rhode  Island. 

E.  G.  Belden  &  Sons,  217  Laurel  St.,  Hart- 
ford, (3onn.,  has  been  awarded  the  contract 
for  repairing  the  breakwater  at  Sakonnet  Har- 
bor, R.  I.,  for  the  U,  S,  Government,  The 
contract  amounts  to  $3,165,  the  contract  price 
being  $1.63  per  ton  for  placing  stone  and  $6 
per  hour   for   furnishing  lighter. 

Texas. 

4"Bids  will  be  received  until  8  p.  m.,  July 
26,  by  J.  R,  Robertson.  City  Secretary  of 
Quanah,  Tex.,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  rubble  masonry 
dam.  The  work  includes  the  following  ap- 
proximate quantities:  1,038  cu.  yds.  of  rubble 
masonry;  239  cu,  yds,  of  reinforced  concrete; 
2,344  cu,  yds,  of  loose  rock  paving :  5,890  cu. 
yds,  of  earthwork.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Fountain-Shaw 
Engineering  Co.,  Andrews  Bldg.,  Dallas,  Tex. 

Charles  P.  Taft  of  Cincinnati.  O.,  has  let  a 
contract  for  the  creation  of  a  winter  resort 
on  that  portion  of  the  land  which  fronts 
Corpus  Christi  Bay.  The  plans  so  far  made 
will  involve  the  expenditure  of  nearly  $500.- 
000,  it  is  stated,  and  will  include  a  sewer  sys- 
tem, artesian  water  system,  hotels,  golf  links, 
boat  houses,  etc.  State  Senator  John  G.  Wil- 
lacy is  to  supervise  the  work  and  states  that 
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it  will  take  fully  three  years  tt)  carry  out  all 
the  plans. 

Virginia. 

But  two  bids  were  received  July  6,  by  the 
City  Council  of  Richmond,  Va.,  for  the  pro- 
posed bulkhead  to  be  erected  along  the  water 
front  from  the  mouth  of  Gillie's  Creek  to 
Nicholson  St.,  as  a  public  wharf.  The  P. 
Sandford  Ross  Co.  (Inc.),  Jersey  City,  N.  J., 
and  Alsop  &  Pierce  of  Newport  News,  were 
the  bidders.  Both  bids  exceeded  the  appro- 
priation. 

The  U.  S.  Navy  Department  has  invited  the 
following  firms  to  submit  bids  for  extending 
the  dry  dock  No.  3  at  Norfolk,  Va. ;  Holbrook, 
Cabot  &  Rollins  and  William  L.  Miller,  both 
of  Boston,  and  O'Rourke  Engineering  &  Con- 
tracting Co.,  McArthur  Brothers,  the  Founda- 
tion Co.,  James  Stewart  &  Co.,  S.  Pierson  & 
Son,  and  the  T.  A.  Gillespie  Co.,  all  of  New 
York. 


Wisconsin. 

Surveys  are  reported  to  have  been  made, 
riparian  rights  secured,  and  capital  obtained, 
for  an  extensive  hydro-electric  development 
on  Upper  Wolf  River  at  Gardner  Dam.  The 
rapids  at  this  place  are  said  to  provide  a  fall 
of  95  ft.  The  power  from  the  development, 
which  will  involve  the  expenditure  of  $1,000,- 
000,  will  be  transmitted  over  a  line  65  miles 
long  to  the  lower  Fox  Valley.  John  I.  Beggs, 
Public  Service  Bldg.,  Milwaukee,  Wis.,  Presi- 
dent of  the  Milwaukee  Electric  Railway  & 
Light  Co.,  is  understood  to  be  head  of  the 
plan. 

Canada. 

4»Bids  will  be  received  until  1  p.  m.,  Julv 
27,  by  W.  D.  McLcllan,  Clerk  of  Minto,  Har- 
riston,  P.  O.,  for  the  construction  of  a  drain 
in  the  township  of  Minto,  known  as  Munici- 
pal Drain  No.  3.  The  work  consists  of  the 
excavation  of  a  new  drain  in  places  and  wid- 
cnincr   and    deepening   drain    or    ditch    already 


constructed  and  the  deepening  and  straighten- 
ing of  a  creek  or  water  course  in  all  35,U0U 
ft.  long. 

^•Department  of  Public  Works,  Ottawa, 
Ont.,  will  receive  bids  until  4  p.  m.,  August  9, 
for  constructing  an  extension  to  the  Col- 
chester pier  at  Colchester,  Essex  County, 
Ont.  A  check  for  $1,500  payable  to  the  Min- 
ister of  Public  Works  must  accompany  each 
bid.  Plans,  specifications  and  form  of  con- 
tract can  be  seen  and  forms  of  tender  ob- 
tained at  this  Department,  at  the  offices  of 
H.  J.  Lamb,  Esq.,  District  Engineer,  London, 
Ont.,  J.  G.  Sing,  Esq.,  District  Engineer,  Con- 
federation Life  Building,  Toronto,  Ont.,  and 
on  application  to  the  Postmaster  at  Colches- 
ter, Ont. 

The  Dominion  Department  of  Public 
Works  has  issued  instructions  to  Z.  Mal- 
holt.  Government  Engineer,  to  prepare 
plans  and  specifications  for  the  construction 
of  the  wharf  at  Prince  Albert,  Sask. 


BRIDGES 


AND 


BUILDINGS 


Items    marked    thus    •J«    indicate    work    now  open  for  bids. 


Arkansas. 

•J-Bids  will  be  received  by  the  Commission- 
ers of  Chicot  County,  at  Lake  Village,  Ark., 
for  the  construction  of  four  wooden  bridges 
in  this  county,  one  heavy  cypress  pile  and 
three  bent  bridges,  until  noon,  July  2b.  The 
pile  structure  will  be  about  800  ft.  long  and 
the^bent  bridges  about  150  ft.  in  length. 

City  Council  of  Argenta,  Ark.,  has  taken 
up  the  matter  of  dividing  the  cost  of  the 
Seventeenth  St.  viaduct  between  the  Chicago, 
Rock  Island  &  Pacific  and  the  Iron  Mountain 
Railroads. 

California. 

The  Monarch  Engineering  Co.,  of  Falls 
City,  Neb.,  has  been  awarded  a  contract  by 
the  board  of  supervisors  of  Monterey  County 
for  the  construction  of  a  bridge  across  the 
Salinas  River  near  Metz,  in  King  City  Road 
District,   Monterey   County,   Cal.,    for  $32,395. 

The  Class  of  1910,  University  of  Califor- 
nia, Berkeley,  Cal.,  has  decided  to  present  to 
the  college  as  a  memorial,  an  artistic 
concrete  bridge  over  Strawberry  Creek  at  the 
site  of  the  present  foot  bridge  between  East 
Hall  and  the  Faculty  Club.  The  estimated 
cost  of  the  structure  is  between  $1,500  and 
$2,000. 

Bridge  Committee  of  the  Board  of  Trade, 
Pasadena,  Cal.,  is  to  take  up  the  matter  with 
the  City  Council  of  constructing  a  bridge  at 
West  Colorado  St.  The  county,  San  Rafael 
Heights  Improvement  Association,  the  high- 
way system  and  the  city  will  bear  the  ex- 
pense, which  will  be  from  $150,000  to  $160,000. 

Officials  of  the  Northern  Electric  and  the 
Vallejo  Northern  Railway  Company  have  met 
at  Sacramento,  Cal.,  to  discuss  the  matter  of 
constructing  the  proposed  bridge  over  the 
Sacramento  River  at  M  St.  Endeavors  will 
be  made  to  reach  an  agreement  with  the  Su- 
pervisors of  Sacramento  and  Yolo  Counties 
whereby  the  roadway  for  teams  will  be  con- 
structed on  each  side  of  the  tracks  and  in  ad- 
dition passageways  for  pedestrians  will  flank 
the  roads.  Work  will  be  started  as  soon  as 
this  matter  is  adjusted. 

Colorado. 

•{•Commissioners  of  Morgan  County  will  re- 
ceive bids  until  noon,  July  23,  at  Fort  Mor- 
gan, Colo.,  for  the  construction  of  a  rein- 
forced concrete  pile  slab  bridge  over  the 
Bijou  Creek  near  Wiggins,  Colo.  W.  S.  Hen- 
derson is  Chairman  of  the   Board. 

Connecticut. 

County  Commissioners  at  Danbury,  Conn., 
have  had  plans  and  specifications  prepared  for 
the  construction  of  a  new  bridge  from  that 
city  to  Packer's  Island  and  bids  for  the  work 
will  be  received  soon.  The  Sunbury  &  North- 
umberland Trolley  Co.  have  agreed  to  sub- 
scribe $17,000  toward  the  structure. 


District  of  Columbia. 

4*Bids  will  be  received  until  2  p.  m.,  July 
22,  by  R.  -A.  Ballinger,  Secretary,  Department 
of  Interior,  Washington,  D.  C,  for  the  in- 
stallation of  two  electrit  passenger  elevators 
for  the  Pension  Office  Building,  Washington, 
D.  C. 

Georgia. 

■f>Bids  for  furnishing  and  delivering  at  the 
United  States  Penitentiary  at  Atlanta,  Ga.,  a 
boiler  feed  pump  for  that  institution,  will  be 
received  until  10  a.  m.,  July  29,  by  R.  V.  La 
Dow,  Superintendent  of  Prisons,  Washing- 
ton, D.  C. 

John  W.  Ash  of  Austell,  Ga.,  has  received 
a  contract  from  Barrett,  Denton  &  Lynn  of 
Dalton,  Ga.,  for  the  construction  of  a  ware- 
house. 

Board  of  Commissioners  of  Floyd  County, 
Georgia,  have  arrived  at  the  conclusion  that 
the  Broad  St.  bridge  over  the  Etowah  River 
in  Rome,  is  unsafe  for  traffic  and  the  co-oper- 
ation of  the  Rome  Railway  &  Light  Co.  will 
be  sought  in  constructing  a  new  concrete 
bridge  to  replace  the  old  one. 

Idaho. 

Residents  in  the  vicinity  of  Eagle,  Idaho, 
are  circulating  a  petition  for  submission  to  the 
County  Commissioners  at  Boise,  requesting 
the  construction  of  a  bridge  across  the  Boise 
River  at  a  point  south  of  Linder. 

Engineers  of  the  Oregon  Short  Line  Ry. 
are  now  preparing  surveys  for  the  construc- 
tion of  a  new  bridge  across  the  Snake  River 
at  American  Falls,  Idaho.  The  new  structure, 
according  to  plans,  will  be  14  ft.  higher  than 
the  old  one  and  will  be  double  tracked.  The 
estimated  cost  of  the  work  is  $400,000.  Wil- 
liam Ashton,  Salt  Lake  City,  Utah,  is  Chief 
Engineer  of  the  company. 

Illinois. 

The  Illinois  Steel  Bridge  Co.,  Jacksonville, 
111.,  has  been  awarded  the  contract  at  $.x45  for 
constructing  a  steel  bridge  over  Lessig  branch. 
Point  Precinct,  for  Calhoun  County.  Bids 
were  opened  July  11  at  Hardin,  111. 

Committee  of  County  Supervisors,  Macomb, 
111.,  have  let  the  contract  for  the  construction 
of  the  iron  bridge  over  the  creek  north  of 
Colchester  to  the  Illinois  Steel  Construction 
Co.  for  $2,194. 

Board  of  County  Supervisors  of  McLean 
County,  III.,  have  awarded  the  contract  for 
the  construction  of  the  proposed  bridge  across 
the  Mackinaw  at  Fifer  Crossing,  Blooming- 
ton,  111.,  to  Schmidt  Construction  Co.,  Peoria, 
111.,  for  $3,625. 

A  hearing  was  recently  held  by  Maj. 
Thomas  H.  Rees,  U.  S.  Engineer  at  Chicago, 
111.,  on  the  matter  of  removing  the  present 
Metropolitan    Elevated    Railway    bridge    from 


the  river  and  building  a  wider  bridge  in  its 
place. 

City  Council  of  Joliet,  111.,  has  voted  to  im- 
prove the  bridge  over  Jefferson  St.  on  Broad- 
way at  a  cost  of  $1,05(1.  According  to  the 
plans  prepared  by  City  Engineer  Stevens,  the 
work  will  include  an  entirely  new  set  of 
stringers  and  a  double  flooring  of  3-in.  plank. 

The  Paris  Bridge  Co.,  Paris,  111.,  has  been 
awarded  the  contract  for  the  construction  of 
the  superstructure  of  the  bridge  at  Kimes 
Mill,  in  Grandview  township,  for  $1,847. 

Bridge  Committee  of  the  Board  of  County 
Supervisors  at  Dixon,  111.,  has  awarded  the 
contract  for  the  construction  of  four  bridges 
in  Hamilton  Township  to  the  Clinton  Bridge 
Co.,  for  $2,672. 

Indiana. 

^Commissioners  of  Jasper  County  will  re- 
ceive bids  until  noon,  .Aug.  1,  at  Rensselaer, 
Ind.,  for  the  construction  of  three  bridges  in 
Milroy  Township,  three  in  Walker  Township 
and  one  in  Wheatfield  Township.  James 
Leathernian  is  Auditor  of  the  county. 

•J«Bids  will  be  received  at  Rensselaer,  Ind., 
by  the  Board  of  Commissioners  of  Jasper 
County,  for  repairing  Burk's  bridge.  James 
N.  Leathernian  is  Auditor. 

•J»Commissioners  of  Hancock  County  will 
receive  bids  until  10  a.  m.,  Aug.  1,  at  Green- 
lield,  Ind..  for  the  construction  of  two  steel 
and  concrete  bridges.  •  C.  H.  Troy  is  County 
.Auditor. 

4*Bids   will  be  received  until  7  p.  m.,  Aug. 

1,  by  the  School  Board  of  Monon,  Ind.,  for 
the  construction  of  a  new  roof  on  the  Monon 
High  School  building.  J.  P.  Gwin  is  Secretary 
of  the  Board. 

4"Bids  are  asked  by  the  Benton  County 
Commissioners  until  Aug.  1,  at  Fowler,  Ind', 
for  the  construction  of  six  bridges  in  Pine 
Township.  Lemuel  Shipnian  is  .Auditor  of  the 
County. 

^Bids  are  asked  until  2  p.  m.,  Aug.  2,  at 
Corydon,  Ind.,  by  the  Commissioners  of  Har- 
rison County,  for  the  repair  of  bridge  over 
Big  Indian  Creek.  William  Taylor  is  -Auditor 
of  the  County. 

^Bids  will  be  received  by  the  Commission- 
ers of  Jackson  County  until  1  p.  m.,  .Aug.  2. 
at  Brownstown,  Ind.,  for  the  construction  of 
seven  bridges.  H.  W.  Wacker  is  Auditor  of 
the  County. 

•J»Bids  will  be  received  by  the  Commission- 
ers of  Hendricks  County  until  10  a.  m.,  Aug. 

2,  at  Danville,  Ind.,  for  the  construction  of 
seven  bridges.  W.  H.  Nichols  is  .Auditor  of 
the  County. 

According  to  reports  the  Pennsylvania  Rail- 
road is  planning  an  expenditure  of  $-3,000,000 
for  the  construction  of  a  new  bridge  over  the 
Ohio  River  at  Jeffersonvillc,  Ind. 

Council  Finance  Committee  has  been  re- 
quested   to    recommend    the    City    Council    of 
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Blooniington,  Ind.,  to  appropriate 
pay  the  city's  portion  of  the  cost 
concrete  bridge  over  Sugar  Creek 
St. 

The  Board  of  County  Commissioners  of. 
Bartholomew  County  at  Columbus,  has  award- 
ed a  contract  for  the  construction  of  a  bridge 
at  Taylor's  Mill  Ford  to  J.  E.  Wagner  for 
$1,822.  ^    ,. 

Commissioners  of  Clinton  County,  Indiana, 
on  July  6,  at  Frankfort,  Ind.,  let  the  contracts 
for   the    construction    of   bridges   as    follows : 
Earl     Sparks,     Kirklin,     Ind.,     for     Fulkerson 
bridge    at    $67,    Hart    bridge    at    $12.3,    Kemp 
bridge  at  $11",  Johnson  bridge  at  $239,  Wy- 
rick  bridge  at  $349,  Poor  Farm  bridge  at  $81. 
Yundt  &  Miller,  of  Frankfort,  Ind.,  for  Skiles 
bridge  at  $213,  Unger  bridge  at  $216,  Slipher 
bridge  at  $167,  Alford  bridge  at  $187.     Samuel 
R.    Faris,    Jones    bridge    at    $135,    W.    Sharp 
bridge  at  $197 ;  Hendricks  bridge  at  $189 ;  Al- 
ter   bridge    at   $287.      Newton    Sheets,    Yundt 
bridge  at  $190,  Murry  bridge  at  $90,  Thomp- 
son bridge  at  $200,  Young  bridge  at  $275,  R. 
Sharp  bridge  at  $280.     Knapp  &  Knauss,  Pe- 
ter bridge  at  $165,  Hillis  bridge  at  $205.  W.  D. 
Kelly,  Hiatt  bridge  at  $179. 
lo^va. 
'^•City  Council  of  Fort  Dodge,   la^, 
ceive  bids  until  7 :30  p.   m.,  Aug.  27, 
construction  of  the  South   Third   St. 
According  to  the  plans  the  total  length  of  the 
structure,  including  a  new  river  bridge  to  con- 
form with  the  viaduct  proper,  will  be  823  ft. 
Each  bid  must  be  accompanied  by  a  certified 
check  for  $3,000.    W.  L.  Tank  is  City  Clerk. 

Board  of  County  Supervisors  at  a  recent 
meeting  at  Ottumwa,  la.,  accepted  the  plans 
and  specifications  prepared  by  the  engineer- 
ing force  of  the  Ottumwa  Bridge  Co.  for  the 
construction  of  four  bridges  in  Competine, 
Highland  and  Washington  townships  and  one 
over  the  Bear  Creek  in  Ottumwa.  The  struc- 
tures as  proposed  will  be  of  steel  with  con- 
crete floors  and  abutments. 

At  the  last  regular  meeting  of  the  County 
Board  of  Supervisors  at  Davenport,  la.,  the 
contract  for  the  construction  of  the  bridge  in 
Pleasant  Valley  township,  Scott  County,  was 
let  to  the  Clinton  Bridge  &  Iron  Works,  Clin- 
ton, la.,  for  $3,870. 

According  to  the  announcement  of  C.  H. 
Cartlidgc,  Bridge  Engineer,  Chicago,  Burling- 
ton &  Quincy  R.  R..  the  contract  for  the  con- 
struction of  the  substructure  of  the  West  Sev- 
enth St.  viaduct,  at  Des  Moines,  la.,  has  been 
let  to  the  Phee  Construction  Co.,  Chicago,  111., 
for  $50,000,  and  the  work  will  be  started  at 
once.  The  substructure  includes  foundations, 
concrete  piers  and  approaches. 

Kansas. 

•{•County  Clerk  J.  W.  Niehaus  will  receive 
bids  at  Leavenworth,  Kan.,  until  noon,  Aug. 
1,  for  building  two  reinforced  concrete  cul- 
verts. 

Engineering  department  of  the  Atchison, 
Topcka  &  Santa  Fe.  Ry.  has  submitted  plans 
and  blue  prints  for  the  elevation  of  the  tracks 
over  East  Douglas  Ave.  to  Mayor  Davidson 
of  Wichita,  Kan.  The  structure  will  be  built 
of  concrete  and  steel  and  will  be  IIG  ft.  wide, 
supporting  8  tracks. 

Kentucky. 

Plans  have  been  completed  by  City  Engi- 
neer of  Newport,  Ky.,  for  the  construction  of 
the  proposed  viaduct  which  is  to  do  away 
with  the  grade  crossing  at  the  head  of  Mon- 
mouth St.,  and  it  is  expected  that  a  meeting 
of  the  representatives  of  the  Louisville  & 
Nashville  and  the  Chesapeake  &  Ohio  Rys. 
and  the  C.  N.  &  C.  St.  Railway  and  commit- 
tees of  Council  will  be  held  to  take  definite 
action.  The  cost  of  the  structure  is  estimated 
to  be  about  $90,000. 

Louisiana. 

•{•Bids  will  be  received  until  Aug.  10  by  T. 
B.  Sellers.  Ama,  La.,  Secretary  of  the  School 
Board  of  St.  Charles  Parish,  for  the  construc- 
tion of  a  modern  2-room  school  house  in  the 
first  ward. 

Michigan. 

•{•Bids  will  be  received  by  James  Knox 
Taylor,    Supervising   Architect,    Treasury   De- 


partment, Washington,  D.  C,  until  3  p.  m., 
Aug  18,  for  the  construction,  complete,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus' and  electric  conduits  and  wiring,  ot 
the  United  States  Postoffice  at  Pontiac,  Mich 
^.Bids  will  be  received  until  July  2(  by  Col. 
fames  N.  Cox,  Michigan  National  Guards, 
Lansing,  Mich.,  for  the  construction  of  the 
Ann  Arbor  and  Pontiac,  Mich.,  armory  build- 
ings.    Contracts  are  to  be  let  separately 

Jas  McDonald  &  Co.,  P.  O.  Box  528.  Mil- 
waukee, Wis.,  has  been  awarded  the  contract 
at  $3,760  for  four  bridges  for  the  County  road 
at  Bessemer.  The  work  includes  two  20  ft 
O-beam  bridges,  one  40  ft.  girder  bridge  and 
one  75  ft.  span  lattice  bridge.  Bids  for  the 
work  were  opened  July  7  at  Bessemer,  Mich. 
Surveyors  of  the  Grand  Trunk  Railroad  are 
making  a  detailed  survey  along  the  west  side 
of  the  river  at  Bay  City,  Mich.,  for  the  pur- 
pose of  locating  a  suitable  site  for  the  west 
side  approach  of  the  proposed  railroad  bridge 
that  will  give  the  railroad  access  to  the  east 
side  of  the  river. 

Minnesota. 
The  Board  of  Supervisors  of  the  Township 
of  Polk  Center,  Red  Lake  Counly,  at  Wylie, 
Minn.,  has  awarded  a  contract  to  the  Henne- 
pin Bridge  Co.,  for  the  construction  of  a  35 
ft.  steel  beam  bridge  for  $1,768.  Bids  were 
opened  July  1. 

Mississippi. 
The  Board  of  Supervisors  at  Vicksburg, 
Miss.,  has  awarded  the  following  bridge  con- 
tracts •  Shiliakolia  Bridge,  Vincennes  Bridge 
Co.,  at  $1,148;  Croufli  Trestle,  Harry  Lee,  at 
$464;  for  tearing  up  old  structure,  H.  F.  Gar- 
bish,  at  $139;  for  Flowers  bridge,  H.  E. 
Crouch  at  $188 ;  Minto  bridge,  to  E.  E.  O'Con- 
nor, at  $639.50. 

A  meeting  has  been  held  by  the  City  Coun- 
cil of  Vicksburg,  Miss.,  for  the  purpose  of 
closing  up  the  agreement  between  the  city,  the 
street  railway  and  the  A.  &  V.  R.  R.  and  the 
Q.  &  C.  Ry.,  for  the  construction  of  the  Cher- 
ry  St.  viaduct. 

Missouri. 
Officials  of  the  Union  Terminal  &  Stock 
Yards  Companies  have  announced  their  in- 
tention to  assist  in  constructing  the  viaduct  at 
St.  Joseph,  Mo.  According  to  the  present 
plans  the  structure  will  curve  off  into  Chero- 
kee St.  instead  of  landing  in  Illinois  Ave., 
near  the  Transit  House. 

The  County  Court  at  Carthage,  Mo.,  has 
approved  plans  and  specifications  for  the  con- 
struction of  five  additional  county  bridges, 
and  County  Highway  Commissioner  William 
Kohlman  has  been  ordered  to  advertise  for 
bids  for  the  erection  of  the  structures,  which 
are  estimated  to  cost  a  total  of  $35,000.  The 
largest  structure  will  be  over  the  Spring  River 
at  Hall  Ford,  6  miles  northwest  of  the  court- 
house. 

After  the  work  of  straightening  26th  St.  in 
St.  Joseph,  Mo.,  has  been  completed,  the  street 
railway  company  plans  the  construction  of  a 
new  bridge  over  the  ravine  south  of  the  Bur- 
lington trestle. 

According  to  reports  circulating  in  Kansas 
City,  Mo.,  the  Union  Pacific  and  the  Missouri 
Pacific  Railways  are  considering  the  construc- 
tion of  a  joint  bridge  over  the  Kaw  River. 

Information  received  from  Maryville,  Mo., 
is  to  the  effect  that  the  Nodaway  Drainage 
District  No.  2  and  the  Wabash  R.  R.  have 
come  to  an  agreement  whereby  the  railroad 
will  construct  a  bridge  over  the  ditch  high 
enough  to  allow  the  passage  of  the  dredging 
boat. 

Montana. 


•{•Board  of  Madison  Counly  Commissioners 
will  receive  bids  until  10  a.  m.,  July  20,  at 
Virginia  City,  Mont.,  for  the  construction  of 
a  steel  bridge  across  Jefferson  River,  6  miles 
south  of  Twin  Bridges,  Mont., 'where  the 
TTickman  bridge  was  located.  The  new  struc- 
ture will  be  150  ft.  in  length,  con.sisting  of 
two  75  ft.  spans  with  16  ft.  roadway.  Robert 
S.  Bailey  is  Clerk  of  the  Board. 

Bids  were  opened  July  11  by  the  County 
Clerk  at  Fort  Benton,  Mont.,  for  constructing 
a  number  of  highway  bridges,  the  contracts 
being  let  to  O.  E.  Peppard,  Missoula,  Mont., 


at  $1,500  for  .a  combination  or  slecl  bridge 
three  miles  west  of  Havre,  at  $9,000  for  a 
bridge  over  Milk  River  at  North  Fork  and 
at  $9,000  for  a  bridge  over  Milk  River  at 
Yantic,  Mont. 

Nebraska. 
Supervisors  of  Dodge  County  at  Fremont, 
Neb.,  have  decided  to  construct  steel  bridges 
across  the  ditch  of  the  Elkhorn  River  drainage 
district,  instead  of  wood  ones  for  which  an 
appropriation  of  $6,000  was  made.  The  work 
as  now  planned  will  necessitate  an  expenditure 
of  about  $10,000. 

New  York. 
•{•Bids  will  be  received  until  11  a.  m.  until 
July  28  by  Franklin  B.  Kirkbride,  Secretary 
of  the  Board  of  Managers,  Letchworth,  Vil- 
lage Room  215  Wall  St.,  New  York  City  for 
the  construction,  including  heating,  plumbing 
"and  electric  conduit  work,  for  the  new  dormi- 
tory buildings  and  additions  and  alterations 
to  present  buildings.  Franklin  B,  Ware,  Al- 
bany, N.  Y.,  is  State  Architect. 

^Bids  are  asked  until  2  p.  in.,  August  2, 
bv  Department  of  Public  Works,  Oswego.  N 
Y.,  for  the  construction  of  a  joint  city  and 
county  bridge  across  the  Oswego  River  at 
Bridge  St.,  Oswego.  John  Smith  is  Commis- 
sioner of  Works,  Citv  of  Oswego,  and  Samuel 
Hunt  'is  Chairman  of  Committee  of  the 
County. 

Advices  from  Albion,  N.  Y.,  state  that  the 
old  covered  wooden  bridge  at  Two  Bridges 
over  the  Oak  Orchard  creek  in  the  town  of 
Calton  has  been  condemned.  It  is  expected 
that  the  tax  payers  will  be  obliged  to  construct 
a    new    structure. 

Common  Council  of  Rochester,  N.  Y.,  at 
the  last  meeting  discussed  the  ordinance  for 
construction  of  a  bridge  across  Red  Creek  at 
West  Fall  road.  The  structure  as  proposed 
would  be  located  near  Genesee  Valley  Park 
and  as  estimated  would  cost  about  $15,000. 

Advices  from  Herkimer,  N.  Y.,  are  to  the 
effect  that  the  County  Commissioners  are  con- 
sidering the  construction  of  a  reinforced  con- 
crete bridge  at  East  Creek.  According  to  the 
plans  proposed  the  new  structure  will  be  240 
ft.  long  with  one  pier  in  the  center. 

The  contract  for  the  construction  of  the 
temporary  bridge  over  the  Hutchinson  River 
at  Boston  Road,  Borough  of  the  Bronx,  New- 
York  City,  has  been  awarded  to  the  Alamo 
Construct'ion  Co.,  215  West  125th  St..  New 
York,  N.  Y.,  for  $11,691.  Bids  for  the  work 
were  opened  July  7.  Kingsley  L.  Martin  is 
Commissioner  of  Bridges. 

North  Carolina. 
•{•Bids  will  be  received  at  the  ofiice  of  M.  L. 
John,  Laurinburg,  N.  C,  by  the  Stewartsville 
township  road  commission  for  the  construction 
of  seven  reinforced  concrete  arch  bridges  as 
follows:  Roper  Mill  Creek  bridge,  14  ft. 
span,  16  ft.  roadway;  Stewartsville  bridge. 
30  ft.  span,  16  ft.  roadway;  Peddler  bridge 
30  ft.  span,  12  ft.  roadway;  John  Station  Bit 
Branch  bridge  14  ft.  span,  16  ft.  roadway; 
Caledonia  bridge  30  ft.  span,  12  ft.  roadway; 
Fairley  Old  Mill,  30  ft.  span.  16  ft.  roadway. 
North  Dakota. 
Advices  from  Grand  Forks,  N.  Dak.,  state 
that  The  Road  and  Bridge  Committee  of  the 
County  Commissioners  have  started  the  in- 
spection of  several  bridge  petitions. 

Board  of  Commissioners  of  Pembina 
County,  N.  Dak.,  is  to  be  petitioned  by  the 
city  of  Drayton  for  an  appropriation  of  $25,000 
to  assist  in  paying  for  the  construction  of  the 
proposed  new  steel  bridge  across  the  Red 
River  at  that  point.  As  planned  the  struc- 
ture will  cost  approximately  $53,000, 
Ohio. 


•{•Board  of  Education,  Chicago,  O.,  will  re- 
ceive bids  until  noon,  .August  5,  for  the  con- 
struction and  necessary  material  of  a  high 
school  building  at  that  place.  Each  bid  imist 
be  accompanied  by  a  certified  check  for  $100. 

•{•Board  of  County  Commissioners  at  Cleve- 
land, O.,  will  receive  bids  until  11  a.  m..  Aug. 
10,  for  the  construction  of  bridge  work  per 
Report  2679,  Jettie,  Changrin  River  at  Gate 
Mills  bridge.  Mayfield  township.  Bids  will 
also    be    received   at    the    same    time    for    the 
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construction  of  Jetties  per  report  No.  2679. 
John  F.  Goldenbogen  is  Clerk  of  the  Board 
of  Commissioners  and  Frank  R.  Lander  is 
County  Surveyor.  Plans  and  specifications  can 
be  obtained  at  the  office  of  the  County  Engi- 
neer at  the  New  Court  House  on  West  3d  St., 
Cleveland,  O. 

•{•Bids  are  asked  until  1  p.  ni.,  Aug.  1,  by 
the  Board  of  County  Commissioners,  at  War- 
ren, O.,  for  furnishing  necessary  labor  and 
material  for  the  construction  of  the  super- 
structure of  a  bridge  over  Mosquito  Creek 
near  Rice's  Mill,  Green  township,  Trumbull 
County.     Fred  T.  Stone  is  County  .Auditor. 

The  Board  of  County  Commissioners  at 
Cleveland  has  awarded  a  contract  to  Baldwin 
Bros.,  of  that  city  for  the  con.struction  of  a 
bridge  per  report  No.  2658,  retaining  wall, 
St.  Clair  road,  Euclid  township.  Bids  were 
opened  July  13. 

Commissioners  of  Tuscarawas  County,  New 
Philadelphia,  O.,  have  filed  a  notice  of  their 
intention  to  construct  a  steel  plate  girder  high- 
way bridge  across  the  canal  at  Lock  17,  Tus- 
carawas County.  The  structure  as  proposed 
will  be  47  ft.  long  and  18  ft.  wide. 

City  Engineer  of  Lima,  O.,  has  under  con- 
sideration two  different  styles  for  the  construc- 
tion of  the  proposed  bridge  across  the  Ottawa 
River  at  Pine  St.  It  is  hoped  that  it  will  be 
possible  to  receive  bids  by  July  29. 

O.  E.  Robinson,  Hamilton  Ave.,  Cincin- 
nati, O.,  has  been  awarded  the  contract  at 
$1,190  for  repairing  bridge  on  Colerain  Pike 
in  Colerain  Township  for  the  County.  Bids 
for  this  work  were  opened  June  24  at  Cin- 
cinnati, O. 

Pennsylvania. 

•J«Bids  will  be  received  by  the  Commission- 
ers of  Clinton  County,  Pa.,  until  1  p.  m., 
.August  12,  at  Lock  Haven,  Pa.,  for  the  con- 
struction of  a  steel  span  bridge  with  Kreodone 
block  floor  and  concrete  sub-structure;  also 
for  a  steel  bridge  with  a  concrete  floor  and 
concrete  sub-structure  over  Sinnemahoning 
Creek  at  Keating  in  East  Keating  township. 
James  A.  Wensel  is  Clerk.  Official  advertise- 
ment of  the  work  will  be  found  elsewhere  in 
this  issue. 

•{•Bids  are  asked  by  James  Kno.x  Taylor, 
Supervising  Architect,  Treasury  Department, 
Washington,  D.  C,  until  3  p.  m.,  .A-ugust  22, 
for  the  construction,  including  plumbing,  gas 
piping,    heating    apparatus,    electric    conduits 

I       and   wiring,  of  the  United   States   Post  Office 
I      at  Carbondale,  Pa. 
,  •J'Bids    will    be    received    by    S.    G.    Dixon, 

Commissioner  of  Health  and  Commonwealth 
of  Pennsylvania,  Harrisburg.  Pa.,  until  4  p. 
m.,  August  1,  for  the  necessary  labor  and 
material  for  the  construction  of  buildings  for 
the  State  Sanatorium  for  Tuberculosis,  located 
near  Cresson,  Pa. 

The  contract  for  the  concrete  piles  and 
foundations  of  the  new  Y.  M.  C.  A.  building 
to  be  erected  at  the  League  Island  navy  yard, 
Philadelphia,  has  been  awarded  to  the  Ray- 
mond   Concrete   Pile   Co.,   of   New   York   and 


Chicago.  Alexander  Mackie  Adams,  archi- 
tect. 

Plans  for  the  construction  of  40  concrete 
and  steel  bridges  have  been  prepared  'by  H. 
R.  Pratt,  Chief  Engineer  of  the  Western 
Maryland  who  has  the  supervision  of  the  con- 
struction of  the  Cumberland  Extension.  The 
contract  for  the  work  has  been  let  to  Mc- 
Clintic-Marshall  Construction  Co.,  of  Pitts- 
burg, Pa.,  at  $1,000,000.  The  largest  structure 
will  be  about  three  quarters  of  a  mile  in  length 
and  about  100  ft.  high  and  is  to  be  located  at 
Salisubry  west  of  Myersdale,  Pa. 

Information  has  been  received  from  Ebens- 
burg.  Pa.,  stating  that  the  County  Commis- 
sioners have  awarded  the  contract  for  the 
construction  of  two  bridges.  The  first  being 
a  concrete  structure  27  ft.  long  with  16-ft. 
roadway  in  Chest  Townshnip,  to  cost  $2,200 
and  the  second  to  be  of  concrete  with  a  30  ft. 
span  having  a  roadway  and  sidewalk  for  pedes- 
trians, 26  ft.  wide  in  all,  at  Lilly  Borough,  to 
cost  $1975.  The  successful  bidder  was  J.  A. 
Lord,  Hastings,  Pa. 

South  Dakota. 

On  July  9  Ludwig  Trautmann,  County  Aud- 
itor, Fairfax,  S.  Dak.,  awarded  the  contract 
for  the  construction  of  all  steel  and  wooden 
bridges  and  repair  of  same  for  a  year  from 
date,  to  the  Standard  Bridge  Co.,  Omaha,  Neb. 

Tennessee. 

At  the  regular  session  of  the  Fayette  County 
Court  in  Somerville,  Tenn.,  the  contract  to 
construct  a  bridge  over  the  Wolf  River  in  the 
southern  part  of  the  county  was  awarded  the 
Memphis  bridge    Co.    for  "$3,000. 

Texas. 

^Bids  will  be  received  until  noon,  July  25, 
by  Daniel  C.  Smith.  Jr.,  City  Controller,  Hous- 
ton, Tex.,  for  furnishing  and  setting  in  place 
about  5,900  seats  in  the  Auditorium  at  that 
place. 

^•Bids  will  be  received  until  noon,  July  25, 
by  the  Mayor  and  Citv  Council  of  Houston, 
Texas,  for  the  erection  of  an  annex  to  the 
Fannin  School. 

Virginia. 

^•Bids  will  be  received  by  the  Building  and 
Grounds  Committee  of  the  State  Normal  and 
Industrial  School  for  Women  at  Fredericks- 
burg, W.  Va.,  until  noon,  July  27,  for  furnish- 
ing necessary  material  and  labor  for  the  con- 
struction and  completion  of  an  Administration 
building  in  accordance  with  the  plans  prepared 
by  Charles  M.  Robinson,  1025-26-27  Mutual 
Bldg.,  Richmond,  Va.,  Architect. 

Utah.     ■ 

Advices  from  Salt  Lake  City,  Utah,  state  that 
the  officials  of  the  Salt  Lake  &  Ogden  R.  R. 
Co.,  are  planning  the  construction  of  a  bridge 
over  the  Webber  River.  E.  A.  Vail,  Salt  Lake 
City,  Utah,  is  Chief  Engineer. 

Washington. 

A  committee  of  the  Puyallup,  Wash.,  Com- 
mercial Club,  of  which  Bert  W.  Holeraan  is  a 


nieniber.  has  taken  up  with  the  County  Com- 
missioners the  matter  of  constructing  a  bridge 
at  the  end  of  North  Meridaii  St.  to  connect 
with  the  proposed  60-ft.  macadam  road  leading 
to  the  state  aid   road. 

Although  the  War  Department  of  the  United 
States  has  granted  permission  to  R.  T.  Phil- 
brick  &  Co.,  Hoquiam,  Wash.,  to  build  a 
bridge  across  the  Hoquiam  River  at  Ramer 
Ave.,  the  city  council,  on  account  of  the  oppo- 
sition of  the  Hoquiam  Lumber  &  Shingle  Co., 
refuses  to  grant  a  franchise  for  the  structure. 
R.  F.  Lytic,  President  of  the  latter  firm,  states 
that  such  a  bridge  would  interfere  with  the 
passage  of  tramp  steamers  to  his  mill  and  that 
he  will  furnish  right  of  way  for  a  structure 
farther  up  the  river. 

No  bids  were  submitted  for  the  construction 
of  the  bridge  on  Whipple  Creek  and  the  Elmer 
Martin  bridge  and  the  County  Commissioners 
at  Vancouver,  Wash.,  have  decided  to  call  for 
bids  again. 

West  Virginia. 

•|«Bids  will  be  received  until  11  a.  m.,  (east- 
ern time)  August  17,  by  F.  W.  Alstaetter,  Cap- 
tain U.  S.  Engineers,  Wheeling,  W.  Va.,  for 
the  construction  of  two  2-storv  houses  at  Dam 
No.  13,  Ohio  River. 

Wisconsin. 

4*Bids  will  be  received  by  the  Capitol  Com- 
mission, Madison,  Wis.,  until  noon,  July  26, 
for  the  wrecking  of  the  South  Wing  of  the 
present  capitol.  The  work  will  include  tear- 
ing down  and  removing  the  greater  part  of 
the  material.  Lew  F.  Porter  is  Secretary  of 
the  Commission. 

•{•Bids  will  be  asked  until  10  a.  m.,  July  23, 
by  F.  O.  Phelps,  County  Clerk,  Milwaukee, 
Wis.,  for  the  necessary  labor  and  material  for 
the  installation  of  an  electric  passenger  ele- 
vator in  the  Court  House. 

^Bids  will  be  received  by  F.  O.  Phelps, 
County  Clerk,  until  10  a.  m.,  July  23,  for  the 
necessary  labor  and  material  lor  the  construc- 
tion of  steel  vault  fixtures  and  furniture  in 
the  register  of  deeds'  office  of  Milwaukee 
County,  Milwaukee,  Wis. 

Advices  from  Monroe,  Wis.,  are  to  the  ef- 
fect that  the  officials  of  Decatur  Township 
and  the  Bridge  Committee  of  the  County  Com- 
missioners have  under  consideration  the  con- 
struction of  a  concrete  bridge  or  steel  bridge 
on  the  Up  .River  road  to  cost  $6,000. 

Canada. 

•{•Bids  will  be  received  by  L.  K.  Jones,  Sec- 
retary Department  of  Railways  and  Canals, 
Ottawa,  Ont.,  4  p.  m.,  July  25,  for  the  con- 
struction of  the  substructure  of  Le  Pas  Bridge. 
Plans,  specifications  and  form  of  contract  to 
be  entered  into  can  be  seen  at  the  office  of  the 
Chief  Engineer  of  the  Department  of  Railways 
and  Canals,  Ottawa,  and  at  the  office  of  the 
Chief  Engineer.  Hudson  Bay  Railway,  at  Win- 
nipeg, Man.,  at  which  places  forms  of  tender 
mav  be  obtained. 


ROADS.     STREETS    AND     PAVEMENTS 


Items    marked    thus    •!•    indicate    work    now  open  for  bids. 


Arkansas. 

•{•The  Commissioners  of  Morgan  County, 
Ala.,  will  receive  bids  at  Decatur,  Ala.,  until 
10  a.  m.  Aug.  9  for  the  grading,  draining 
and  macadamizing  of  approximately  10  miles 
of  county  road.  Plans  and  specifications  are 
on  file  at  the  office  of  R.  P.  Boyd,  Box  173, 
New  Decatur,  Ala.,  County  Engineer. 

County  Commissioners'  Court  of  Greenville, 
Butler  County,  has  been  authorized  by  a  recent 
election  in  this  county  to  issue  county  bonds 
in  the  amount  of  $155,000  for  the  purpose  of 
constructing  sand-clay  roads  in  the  county.  H. 
D.  Lampley  is  Judge  of  Probate,  Butler 
County. 

California. 

A   committee   of   the    city   council   of   Long 


Beach  appointed  to  look  over  the  tract  of  land 
offered  the  city  for  park  purposes  for  the  sum 
of  about  $30,000  has  recommended  its  pur- 
chase. The  tract  lies  northeast  of  American 
Ave.,  beginning  at  the  junction  of  the  Hunt- 
ington Beach  and  Long  Beach  lines  and  run- 
ning east  to  the  Salt  Lake  car  tracks.  Im- 
provements will  be  made. 

Messrs.  ,C.  Astanga,  C.  Thompson,  J.  Fol- 
som,  I.  Holly  and  J.  Sosata  were  appointed 
a  committee  to  represent  the  citizens  of  Sierra 
City  at  the  session  of  the  board  of  supervisors 
relative  to  the  building  of  the  proposed  wagon 
road  from  Sierra  City  to  Gold  Lake,  to  connect 
with  the  road  that  Plumas  County  will  build 
from  the  Western  Pacific  railway.  The  plan 
is  to  follow  the  Young  American  road  to  the 
Sardine  Creek  crossing,  thence  to  build  a  new 


piece  of  road  up  Sardine  creek  to  Salmon  or 
Church's  meadows,  to  the  east  of  Gold  lake. 

The  Supervisors  of  Shasta  County  have 
awarded  the  following  contracts  for  com- 
pleting the  Antler  road  :  Chris.  Stabler,  Red- 
ding, at  $10,929,  for  Division  No.  2:  Matt 
Wengler,  Redding,  Division  No.  3,  at  $ll,2-'>'i. 

E.  M.  Green,  Clio.  Cal.,  has  been  awarded 
the  contract  at  $4,995,  for  constructing  a 
wagon  road  from  the  Denton  Ranch  to  the 
boundary  line  of  Plumas  and  Sierra  Counties. 
Bids  for  the  work  were  opened  July  8  at 
Quincy.  Cal. 

Trustee  H.  Askin  has  notified  the  city  trus- 
tees of  Visalia  that  there  are  at  least  10  blocks 
included  in  or  adjacent  to  the  business  district 
that  the  property  owners  are  ready  to  have 
paved  witli   asphalt,   as   follows:     West  Maip 
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and  Soutli  Church,  and  Acequia,  between 
Church  and  Garden ;  Garden,  between  Aceqiiia 
and  Main;  Garden,  between  Main  and  Oak; 
Locust,  between  Main  and  Acequia;  Center, 
between  Church  and  Garden;  Court,  between 
Center  and  Oak,  and  Oak,  between  Court  and 
Church. 

City  council  of  San  Diego  has  granted  a 
petition  for  the  paving  of  Second  St.,  from 
the  north  line  of  B  St.  to  the  north  hne  of 
H  St 

County  Commissioner  Clifford  L.  Ander- 
son of  San  Francisco  has  stated  that  the  work 
of  repaying  Peachtree  St.,  in  San  Francisco, 
from  15th  St.  to  Brookwood,  and  15th  St., 
from  Peachtree  to  Piedmont  Ave.,  with  bitu- 
lithic  will  begin  as  soon  as  the  property  owners 
along  these  streets  make  water  and  sewer  con- 
nections as  required  by  the  city. 

Congressman  Kahn  of  San  Francisco  has 
received  notice  from  General  James  B.  Ale- 
shire,  quarter-master  general,  U.  S.  A.,  to  the 
effect  that  the  war  department  has  made  an  ap- 
propriation of  $10,000  for  improving  the  road 
leading  from  Lombard  St.,  the  eastern  en- 
trance of  the  Presidio,  in  San  Francisco,  to  the 
Nationl  Cemeterv,  about  one  mile  in  length. 

The  Park  commissioners  of  Oakland  have 
instructed  the  city  engineer  to  prepare  plans 
and  specifications  for  the  sidewalking  of  the 
Lake  Shore  Blvd..  estimated  to  cost  $10,000. 
Colorado. 
C.  P.  Allen,  chairman  of  the  state  highway 
commission,  has  announced  that  a  roadway 
from  Denver  to  Grand  Junction  will  be  con- 
structed within  one  year.  The  road  will  go 
through  Glenwood  Springs.  Red  Cliff  and 
Leadville  by  Williams  Pass  and  along  the 
South  Park  to  Colorado  Springs  and  thence 
up  to  Denver. 

Illinois. 
•J-Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Peoria,  111.,  until  2  p. 
m.,  July  25,  for  resurfacing  with  asphalt  of 
North  Madison  avenue  from  Hamilton  to 
Cornhill  streets  by  removing  therefrom  the 
remainder  of  the  present  asphalt  and  binder 
coat  and  a  portion  of  the  concrete  founda- 
tion thereunder  and  renewing  and  restoring 
in  places  such  foundation  and  thereafter  re- 
surfacing same  with  a  new  binder  course  and 
an  asphalt  surface,  each  IV2  in.  in  thickness, 
and  swept  with  natural  cement.  The  follow- 
ing is  an  approximate  estimate  of  the  mate- 
rial and  labor  required  for  such  improvement : 
.  2,025  cu.  yds.  of  excavation  of  old  asphalt 
pavement  (cushion  and  surface  coat)  down 
to  the  present  concrete  foundation;  496  cu. 
yds.  of  excavation  of  old  foundation ;  2,980 
sq.  yds.  of  new  concrete  to  replace  disinte- 
grated concrete  in  the  present  foundation ; 
29,176  sq.  yds.  of  binder  course;  29,176  sq. 
yds.  of  wearing  surface;  40  barrels  of  natural 
cement  swept  in. 

•{•Advices  from  Ottawa,  111.,  state  that  C. 
W.  Petcr.^on,  Clerk  of  town  of  Farm  Ridge, 
will  receive  bids  until  2  p.  m.,  July  30,  for 
the  construction  of  gravel  road  from  the  end 
of  the  gravel  on  west  line  of  section  10  and 
extending  westward  one-half  mile  to  center 
of  section  9  in  Farm  Ridge. 

Bids  for  the  building  of  hard  roads  in  Can- 
ton, embraced  in  district  No.  5,  a  mile  east 
from  Main  on  Linn  St.,  and  district  No.  6,  a 
mile  out  on  the  Fairview  road,  were  received 
July  7  by  the  highway  commissioners  of  Can- 
ton township.  M.  Heckard  &  Son  of  Canton 
were  awarded  the  contract  for  building  the 
road  in  district  No.  5  for  $32,825,  and  Roller 
&  Savill  of  Canton  were  awarded  the  contract 
for  building  the  road  in  district  No.  6  for 
$34,806. 

The  board  of  local  improvements  of  Wau- 
kegan  has  decided  to  proceed  with  the  paving 
of  Park  Ave.,  north  of  Washington,  with  min- 
eral rubber  asphalt. 

Village  board  of  East  Peoria  has  passed  an 
ordinance  for  the  paving  of  East  Washin.gton 
St.,  from  Main  St.  to  the  interurban  tracks,  a 
distance  of  some  4,000  ft. 

Board  of  local  improvements  of  Chicago  has 
awarded  a  contract  to  the  Citizens'  Construc- 
tion Co.  for  paving  with  creosoted  block  Ad- 
ams St.,  from  State  to  Market  St.;  Congress 
St.,  from  Wabash  to  Michigan  Ave. ;  La  Salle 


St  from  Madison  St.  to  Jackson  Blvd. ;  Mon- 
roe St.,. from  Dearborn  St.  to  Michigan  Ave 
It  is  estimated  that  these  improvements  will 
cost  $65,000.  .     . 

The  highway  commissioners  ot  L,entrai 
Township,  Greenville,  have  awarded  a  con- 
tract to  S  Van  Deusen  for  $3,500  for  the  con- 
struction of  one  mile  of  rock  road  on  and 
along  the  old  National  road  in  Central  Town- 
ship from  the  point  of  intersection  of  the  cen- 
ter line  of  said  road  and  that  of  CaroU  s 
lane  and  extending  in  a  southerly  direction  to 
the  Vandalia   railroad   crossing. 

An  ordinance  has  been  introduced  in  the 
citv  council  of  Joliet  for  the  construction  of 
brick  pavement  on  Joliet  St.,  from  Washington 
to  Jefferson  St.  J.  R.  Cronin  is  mayor. 
Indiana. 
^iAdvices  from  Kentland  state  that  no  bids 
were  submitted  July  5  for  the  construction  of 
a  travel  road  2  miles  in  length  and  also  a 
ma'cadam  road  3  miles  in  length.  The  work 
will,  therefore,  be  readvertised  untd  Aug.  1. 
E    R    Bringham  is  County  Auditor. 

^.As  the  result  of  a  mistake  in  advertising 
for  bids,  no  contracts  for  the  construction  of 
15  gravel  roads  were  let  by  the  commissioners 
of  Clinton  County,  Ind.,  and  the  work  will  be 
readvertised  for  Aug.  6.  F.  Cromwell,  Frank- 
fort, Ind.,  is  Countv  Auditor. 

•J.Board  of  Public  Works,  Indianapolis,  Ind., 
will  receive  bids  until  July  22  at  10  a.  m.  for 
the  improvement  of  Gladstone  Ave.,  from  the 
north  property  line  of  Washington  St.  to  the 
south  property  Ine  of  Michigan  St.,  by  grading 
and  paving  the  roadway. 

^.Bids  will  be  asked  until  10  a.  m.  July  22 
by  the  Board  of  Public  Works,  Indianapolis, 
Ind,  for  the  improvement  of  the  first  alley 
east  of  Park  Ave.,  from  the  north  property 
line  of  24th  St.  to  the  south  property  line  of 
25th  St    by  grading  and  paving  the  roadway. 

4«Bid's  are  asked  by  the  Board  of  Public 
Works,  Indianapolis,  Ind.,  until  10  a.  m.  July 
22  for  the  improvement  of  Meridian  St.,  from 
the  south  property  line  of  38th  St.  to  the  south 
property  line  of  42d  St.,  by  grading  and  pav- 
ing the  roadway. 

4iBoard  of  Public  Wtfrks  of  Indianapolis. 
Ind.,  will  receive  bids  ttatil  10  a.  m.  July  22 
for  the  improvement  of  Georgia  St.,  from  the 
east  property  line  of  Pennsylvania  St.  to  the 
west  property  line  of  Illinois  St.,  except  a 
space  of  17.75  in  center  of  street  occupied 
by  the  street  railway  company's  tracks,  by  re- 
surfacing the  roadway. 

4«Bids  are  asked  until  10  a.  m.  July  22  by 
the  Board  of  Public  Works,  Indianapolis,  Ind., 
for  the  improvement  of  Georgia  St.,  from  the 
west  property  line  of  Delaware  St.  to  the  east 
property  line  of  Pennsylvania  St.,  by  resur- 
facing the  roadway. 

•{•Bids  will  be  received  by  the  Board  of 
Public  works  of  Indianapolis,  Ind.,  until  10 
a.  m.  July  22  for  the  improvement  of  Haugh 
St.,  from  the  west  property  line  of  Walnut 
St.  to  the  east  property  line  of  Calvelage  St., 
by  grading  and  paving  the  sidewalks. 

'•{•lennings  County  Commissioners  will  re- 
ceive bids  until  11  'a.  m.  Aug.  1  at  Vernon. 
Ind.,  for  the  construction  of  a  pike  road  in 
Campbell  township.  T.  L.  Thomas  is  Auditor 
of  the  county. 

.{•Commissioners  of  Washington  County, 
Ind.,  will  receive  bids  until  1  ;30  p.  m.  Aug.  1 
at  Salem,  Ind.,  for  the  construction  of  a  gravel 
road  in  Washington  township.  Samuel  G. 
Ellis  is  .-Xuditor  of  the  county. 

.{•Bids  will  be  received  until  2  p.  m.  Aug. 
1  by  Commissioners  of  Wells  County  at  Bluff- 
ton,  Ind..  for  the  construction  of  three  mac- 
adamized roads.  O.  D.  Garrett  is  Auditor  of 
the  county. 

•{•Bids  will  be  asked  by  the  Commissioners  of 
Hendricks  County  at  Danville,  Ind.,  until  10 
a.  m.  Aug.  1  for  the  construction  of  roads  in 
Union  and  Washington  townships!  W.  H. 
Nichols  is  County  .Auditor. 

•{•Bids  are  asked  until  10  a.  m.  Aug.  2  by 
Commissioners  of  Wabash  County  at  Wabash. 
Ind.,  for  the  construction  of  a  road  in  Paw 
Paw  township.  J.  P.  Noftzger  is  Auditor  of 
Wabash  County. 

•{•Bids  are  asked  by  the  Commissioners  of 
Wabash  County  until' 10  a.  m.  .\ug.  2  at  Wa- 
bash,  Ind.,   for   the   construction   of   a   gravel 


road   in   Paw    Paw   and    Noble   townships.    J. 
P.  Noftzger  is  Auditor  of  the  county. 

•{•Morgan  County  Commissioners  at  Mar- 
tinsville, Ind.,  will  receive  bids  until  2  p.  m. 
Aug.  2  for  the  construction  of  gravel  roads 
in  Green  and  Gregg  townships.  B.  E.  Thorn- 
burg  is  Auditor  of  the  county. 

^Commissioners  of  Wabash  County  will 
receive  bids  until  1 :30  p.  m.  Aug.  2  at  Wa- 
bash. Ind.,  for  the  construction  of  gravel 
roads  in  Waltz  and  Noble  townships.  J.  P. 
Noftzger  is  Auditor  of  the  county. 

^.Bids  are  asked  by  the  Wabash  County 
Commissioners  at  Wabash,  Ind.,  until  10  a.  m 
Aug  2  for  the  construction  of  a  gravel  road 
in  LaGro  township.  J.  P.  Noftzger  is  County 
Auditor. 

.{.Commissioners  of  Pulaski  County  at  Wm- 
amac.  Ind.,  will  receive  bids  until  Aug.  9  for 
the  improvement  of  five  public  highways.  Ellis 
S.  Rees  is  Auditor  of  the  county. 

The  Board  of  County  Commissioners  of 
Bartholomew  County  at  Columbus  has  award- 
ed a  contract  for  the  GiUiland  free  gravel  road 
in  Hawcreek  township  to  Garah  Davis  for 
$59,993.  ^  ^ 

William  B.  Hutchinson  has  been  awarded 
a  contract  by  the  County  Commissioners  at 
La  Porte  for  the  construction  of  a  macadam 
road  in  Center  township,  7%  miles  in  length, 
for  $36,350.  The  work  includes  grading, 
draining  and  paving.  Bids  were  opened 
July  14, 

The  Board  of  School  Commissioners  at  In- 
dianapolis has  awarded  a  contract  to  Abil 
Bros.,  26  W.  Delaware  St.,  Indianapolis,  for 
the  grading  and  graveling,  sodding  and  for 
cement  work  on  lot  surrounding  two  school 
buildings  for  $1,017.  Bids  were  opened  July  12. 
According  to  reports  from  Lafayette,  Ma- 
honey  &  Allen  have  been  awarded  the  con- 
tract for  the  construction  of  the  Ade  road  in 
Shelby  township  for  $6,291. 

County  Commissioners  at  Lafayette  have 
awarded  a  contract  to  John  Haynes  of  Pine 
Village  for  the  construction  of  the  Clarkson 
road,  which  is  to  be  built  under  the  three-mile 
limit  law.  The  road  runs  from  the  Granville 
bridge  toward  West  Point,  and  is  about  two 
miles  and  a  quarter  in  length.  The  contract 
was  awarded  for  $4,190. 

The  City  Council  of  Madison  has  awarded 
a  contract  to  Jas.  H.  Stanley  &  Co.  of  Madi- 
son for  the  construction  of  a  retaining  wall  on 
State  road  in  North  Madison  for  $289.  Bids 
were  opened  July  7. 

City  Council  of  Bourbon  has  adopted  plans 
and  specifications  for  paving  three  blocks  on 
Main  and  two  blocks  on  Center  Sts. 

County  Commissioners  at  Muncie  have 
awarded  a  contract  to  George  Saunders  for 
the  improvement  of  the  Yorktown  road  from 
the  L.  E.  &  W.  Railroad  on  Kilgore  Ave.  to 
the  township  line.  The  new  road  is  to  be  32 
ft  in  width  and  is  to  be  made  of  macadam, 
with  a  combined  curb  and  gutter  on  either 
side.    The  contract  was  awarded  for  $23,300. 

City  Council  of  Bloomington  has  awarded 
a  contract  to  George  T.  Miller  of  Lebanon  for 
the  paving  of  the  following  streets:  College 
.^ve.,  from  Fourth  to  Seventh  St.,  $17,917; 
Walnut  St.,  from  Fourth  to  Seventh  St.,  $16,- 
479-  Kirkwood  Ave.,  from  Morton  to  Wash- 
ington St.,  $16,467;  Sixth  St.,  from  Morton 
to  Washington  St.,  $12,731. 

John  O  Wright,  Newport,  Ind.,  has  been 
awarded  the  contract  at  $1,997  for  construct- 
ing a  gravel  road  %  mile  long  in  Clinton 
Township  for  Vermilion  County.  Bids  for 
the  work  were  opened  July  11  at  Newport, 
Ind. 

Iowa. 

.{•City  Clerk  of  Hampton,  la.,  will  receive 
bids  until  August  1  for  the  construction  of 
19,000  sq.  yds.  of  concrete  pavement  and 
necessary  curbing  and  grading.  Hall  and 
Adams,  Centerville,  la.,  are  Engineers. 

•{•Bids  will  be  received  by  the  City  Clerk  of 
Hampton,  la.,  until  July  18  for  the  construc- 
tion of  '19,000  sq.  yds.  of  concrete  paving  with 
curb.  Hall  &  Adams,  Centerville.  la.,  are 
engineers. 

William  Horrabin  of  Iowa  City,  la.,  has 
been  awarded  a  contract  by  the  city  of  Osce- 
ola, la.,  for  the  construction  of  13,000  sq.  yds. 
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of  vitrified  brick  pavement  on  a  concrete  foun- 
dation and  sand  cnshion  for  $2.10^4  per  sq. 
yd.  The  work  includes  8,000  lin.  ft.  of  curb. 
Bids  were  opened  July  14. 

Bids  opened  July  11  at  Marshalltown,  la., 
for  paving  certain  streets  and  allevs,  the  work 
comprising  about  12,700  sq.  yds.  of  brick  block 
pavement  and  4,800  lin.  ft.  of  concrete  curb 
and  gutter  have  been  rejected. 

The  City  Council  of  Vinton,  la.,  has  award- 
ed a  contract  to  M.  Ford  for  the  construc- 
tion of  35,000  sq.  yds.  of  brick  block  pavement 
on  4-in.  concrete  foundation  and  2-in.  sand 
cushion  for  $1.74%  per  sq.  yd.  The  work  in- 
cludes 10,000  cu.  yds.  of  excavation  at  $0.48 
per  cu.  yd.,  and  10.000  ft.  of  cement  curb  at 
$0.3G  per  ft.     Bids  were  opened  July  11. 

A  resolution  has  been  introduced  in  the  City 
Council  of  Creston  providing  for  the  paving 
of  Walnut  St.  from  Summit  St.  north  to  Jef- 
ferson. 

City  Council  of  Cedar  Rapids  has  passed  a 
resolution  for  paving  and  curbing  Grande 
Ave.  The  improvement  will  include  an  18-ft. 
parking  in  the  middle  of  the  avenue  and  a 
20-ft.  paved  roadway  on  either  side. 

Board  of  Public  Works  of  Davenport  has 
awarded  the  following  contracts  for  the  im- 
provement of  streets:  Davenport  Construc- 
tion Co.,  for  paving  Eighth  St.  and  allev  be- 
tween 12th  and  13th  and  Main  and  Harrison 
at  $0.45  per  cu.  yd.  for  excavating,  $0.39  per 
lin.  ft.  for  cement  curb  and  $1.78"per  sq.  yd. 
for  paving ;  Independent  Construction  Co.,  for 
paving  the  alley  between  Seventh  and  Eighth 
and  Warren  and  Vine  for  $0.46  per  cu.  yd. 
for  excavating  and  $1.12  per  sq.  yd.  for  con- 
crete paving;  McCarthy  Improvement  Co.,  for 
paving  18th,  Iowa  and  17th  Sts.  for  $0.45  per 
cu.  yd.  for  excavating,  $0.66  per  lin.  ft.  for 
comb,  curb  and  gutter,  $0.40  for  flanges,  $1.89 
for  asphalt  paving. 

The  Bryant-McLaughlin  Co.  has  been 
awarded  a  contract  in  Des  Moines  for  the  con- 
struction of  asphalt  pavement  on  concrete 
foundation  with  1-in.  binder  and  1%-in.  wear- 
ing surface,  on  35th  St.,  between  Grand  Ave. 
and  Woodland  Ave.,  for  $2  per  sq.  yd.  The 
Christie  Construction  Co.  was  awarded  the 
contract  for  curbing  for  $0.37  per  lin.  ft.  on 
.35th  St.    Bids  were  opened  July  12. 

Des  Moines  City  Council  has  awarded  a 
contract  to  O.  P.  Herrick  of  Des  Moines  for 
paving  E.  Third  St.  and  Market  St.  for  $2  per 
sq.  yd.     Bids  were  opened  July  11. 

Kansas. 

^•Bids  will  be  received  until  10  a.  m.,  Aug. 
11,  by  Capt.  W.  M.  Whitman,  Constructing 
Quartermaster,  Fort  Riley,  Kan.,  for  approx- 
imately 4,500  cu.  yds.  of  grading  for  roadway; 
6,600  sq.  yd.  of  macadam  road  surface;  3,900 
lin.  ft.  of  concrete  driveway  curb;  6  concrete 
catch  basins ;  500  lin.  ft.  of  12-in.  pipe ;  8.000 
sq.  ft.  of  concrete  sidewalks;  950  sq.  ft.  of 
concrete  walk  road  crossing;  200  lin.  ft.  of 
10  in.  culvert  pipe. 

Louisiana. 

Sebastian  Roy,  road  supervisor  for  the  First 
District,  New  Orleans,  has  contracted  w^ith 
William  J.  Kelly  for  50,000  barrels  of  oyster 
shells  for  road  repairs.  The  material  will  be 
used  principally  in  making  repairs  to  the  Frisco 
shell  road,  which  extends  through  the  First 
Ward  and  a  part  of  the  Second. 

Maryland. 

Residents  along  Evergreen  Terrace,  Balti- 
more, have  urged  the  board  of  estimates  to 
pave  the  roadway  in  front  of  Druid  Hill 
Park,  along  Oren  Place  and  Evergreen  Ter- 
race, with  asphalt. 

Massachusetts. 

^•Commissioners  of  Middlesex  County  will 
receive  bids  at  the  Court  House,  Cambridge, 
Mass.,  until  10  a.  m.,  July  23,  for  the  construc- 
tion of  a  road  in  Dracut,  from  Barnum's 
Landing  along  the  tracks  of  the  Boston  & 
Northern  Street  railway  along  the  north  bank 
of  the  Merrimac  River  to  the  town  line 
between  Dracut  and  Methuen,  a  distance  of 
6,550  ft.  Bids  will  also  be  received  at  the 
same  time  for  the  construction  of  1,350  lin. 
ft.  of  road  at  the  Training  School  at  Chelms- 


ford. Levi  S.  Gould  is  one  of  the  commis- 
sioners. 

4«Highway  Department  of  the  City  of  Hav- 
erhill, Mass.,  will  receive  bids  until  10  a.  m., 
July  21.  for  the  construction  of  three  miles  of 
macadam  road  on  Broadway  in  that  place.  A 
certified  check  for  $500,  must  be  filed  with 
each  bid. 

Plans  and  specifications  are  being  prepared 
in  Tiverton  for  the  construction  of  a  mile  of 
macadam  road  from  Tiverton  Four  Corners 
easterly. 

Minnesota. 

The  city  council  of  Lansing,  Mich.,  has 
awarded  a  contract  to  Kneal  &  Ryan  of  Lansing 
for  the  paving  of  Capitol  Ave.,  with  asphaltic 
concrete  for  $15,400.  The  work  includes  6,354 
sq.  yds.  of  material.  Bids  were  opened  July  11. 

J.  H.  Algate  of  Lansing,  Mich.,  has  been 
awarded  a  contract  by  that  city  for  the  con- 
struction of  4,150  sq.  yds.  of  brick  pavement 
on  Turner  St.,  for  $7,889.  Bids  were  opened 
July   11. 

The  city  engineer's  estimates  on  the  cost  of 
paving  Washington  St.,  from  Fifth  Ave.,  to 
12th  St..  and  Washtenaw  .Ave.,  from  North 
University  to  Oxford  road  in  .'\nn  Arbor, 
have  been  presented  to  the  city  council.  The 
\\'ashington  St.  paving  will  cost  $11,150,  and 
the  Washtenaw  Ave.  paving  will  cost  $13,870. 

Minnesota. 

P.  McDonnell  of  Duluth,  Minn.,  has  been 
awarded  a  contract  by  the  city  of  Crystal 
Falls,  Mich.,  for  the  grading  and  paving  of 
portions  of  Superior  Ave.,  for  $40,000.  Bids 
for  this  work  were  onened  July  11  bj'  City 
Clerk  Willfem  J.  Gribble. 

Mississippi. 

The  board  of  supervisors  of  Lauderdale 
county  at  Meridian  have  voted  good  roads 
bond  issue  of  $200,000.  The  road  commis- 
sioners selected  are  B.  V.  White,  C.  C.  Dunn 
and   T.   C.   Kinard. 

Board  of  public  works  of  Brandon  has  is- 
sued notice  of  the  construction  of  granolithic 
walks,  the  aggregate  cost  of  which  will  be 
about  $25,000.  The  improvement  will  include 
a  3  ft.  extension  of  the  walks  on  both  sides 
of  Rosser  Ave. 

Missouri. 

.According  to  Walter  A.  Coon  of  the  Re- 
public Good  Roads  association  of  Republic,  it 
is  the  intention  of  that  association  to  construct 
five  miles  of  public  highway  leading  a  mile  in 
each  direction  of  Republic,  the  work  to  be 
done  at  a  cost  of  about  $1,000  per  mile. 

Charles  Bowman  has  presented  to  the  county 
court  at  Carthage,  Mo.,  the  matter  of  im- 
proving the  Fidelity  hill  clear  to  the.  county 
line,  which  is  a  mile  south  of  Fidelity.  It  is 
estimated  that  it  would  cost  $4,000  to  improve 
the  road. 

Board  of  public  works  of  St.  Joseph  has 
awarded  a  contract  for  the  grading  of  12th 
St.,  from  Hickory  St.,  to  Monterey  St.,  to  E. 
P.  Olson,  the  aggregate  cost  being  $1,376. 

Missouri. 

•{•Bids  will  be  received  by  W.  E.  Branden- 
burg, County  Qerk  and  Recorder  at  Boze- 
man,  Mont.,  until  10  a.  m.,  August  1,  for  the 
construction  of  a  wagon  road  from  Taylor's 
Ford  in  Section  2,  Township  9,  South  of 
Range  4  East  to  the  town  of  Yellowstone, 
Mont.,  a  distance  of  about  36y2  miles. 

County  commissioners  at  Bozeman,  after  a 
visit  to  the  southern  end  of  the  county,  have 
decided  to  build  a  road  from  Taylor's  Fork, 
the  terminus  of  the  present  West  Gallatin 
road,  to  Yellowstone,  a  distance  of  about  36% 
miles.  Bids  for  the  work  will  be  advertised  for 
at  once. 

Citv  council  of  Great  Falls  has  let  a  contract 
for  the  paving  of  10  of  the  cross  streets  in  the 
business  section  of  the  city  to  the  Kettle  River 
Co.,  of  Minneapolis,  :Minn.,  for  the  aggregate 
sum  of  $69,990.  The  contract  calls  for  19,000 
sq.  yds.  of  creosoted  wooden  blocks.  The  work 
is  to  be  started  by  Aug.  1  and  finished  by 
Sept.  1. 

Nebraska. 

Citv  council  of  Hastings  has  rejected  all 
bids  for  paving  in  district  No.  10,  comprising 


that  part  of  Bellevue  Ave.,  between  First  and 
Second  Sts. 

City  council  of  Hastings  has  instructed  the 
city  engineers  to  prepare  plans  and  specifica- 
tions for  a  single  course  brick  pavement  in 
Lincoln  Ave.,  between   Ninth  and  12th  Sts. 

New  Jersey. 

The  Gloucester  county  board  of  freeholders 
at  Woodbury  awarded  a  contract  for  paving 
a  road  from  Swedcsboro  to  .\uburn  in  New 
Jersey  to  the  Filbcrtinc  Construction  Co.,  of 
Philadelphia,   Pa.,   for  $44,000. 

.'\pplications  have  been  made  to  the  Glou- 
cester County  court  at  Woodbury  for  the  ap- 
pointment of  six  surveyors  to  lay  out  a  new 
road  from  the  Cross  Keys  and  Williamstown 
road  to  a  road  on  the  West  Williamstown 
tract. 

John  R.  LeCompte  has  been  awarded  the 
contract  at  $13,500  for  contracting  10,276  ft. 
of  gravel  road  in  Monmouth  County.  Bids 
for  the  work  were  opened  July  13  at  Free- 
hold, N.  J. 

Richard  Hafernan,  Farmingdale,  Mon- 
mouth County,  N.  J.,  has  been  awarded  the 
contract  for  constructing  2%  miles  of  gravel 
road  for  Monmouth  County.  The  contract 
price  was  $6,901  and  the  work  includes  21,675 
cu.  yds.  earth  excavation,  4V-i  acres  of  grub- 
bing. 800  lin.  ft.  tile  drain  and  4,600  cu.  yds. 
compacted  gravel.  Bids  were  opened  July  13 
at  Freehold,  N.  J. 

New  York. 

^•Bids  will  be  received  by  the  State  High- 
way Commission,  .Albany,  N.  Y.,  until  1  p.  m., 
Aug.  1,  for  the  following  road  work.  Con- 
struction of  Portville  Village  road  at  Catta- 
raugus County  No.  872,  length  .65  miles;  Wil- 
liamsville  Village  road  in  Erie  County  No. 
5061,  length  1.08  miles ;  Dolgcville  Village  road 
iti  Herkimer  County,  length  2  miles ;  Middle- 
ville  Village  road  in  Herkimer  County  No. 
869,  length  .60  miles ;  Herkimer  Village  road 
in  Herkimer  County  No.  870,  length  1.90  miles; 
Poland  Village— Cold  Brook  Village  Road 
in  Herkimer  County  No.  5069,  length  2  miles ; 
Danville  Village  road  in  Livingston  County 
No.  867,  length  1  mile;  Clyde  Savannah  road 
in  Wayne  County  No.  5070,  length  .60  miles. 
Bids  will  also  be  received  for  the  maintenance 
and  repair  of  the  following  roads  in  Erie 
County  Section  2  of  the  Transit  road  in 
-Amherst  and  Clarence,  road  No.  89,  repair 
contract  No.  63;  Section  1.  Transit  road  in 
Amherst  arid  Clarence,  road  No.  88,  repair 
contract  No,  66 ;  in  Monroe  County,  Monroe 
-Ave,  in  Brighton  and  Pittsford  road  Nor  94; 
repair  contract  No,  87.  Specifications  and 
estimates  may  be  seen  and  proposal  forms 
obtained  for  the  foregoing  work  at  the  office 
of  the  commission,  and  for  work  in  the 
counties  of  Cattaraugus,  Erie.  Livingston  and 
Monroe  at  the  office  of  Division  Engineer 
M.  W.  Wilbur,  423  Cutler  Building,  Rochester, 
N,  Y, ;  for  work  in  the  county  of  Herkimer  at 
the  office  of  Division  Engineer  Guy  H.  Miller, 
Cleveland  Building,  Watertown,  N.  Y. ;  and 
for  work  in  the  county  of  Wayne  at  the  office 
of  Division  Engineer  Fred  W.  Sarr,  South 
Clinton  &  West  Jefferson  Sts.,  Syracuse,  N.  Y. 

Long  &  Fuller,  220  Broadway,  New  York 
Cit.v,  have  been  awarded  the  contract  at  $16,- 
649  for  constructing  roads,  sidewalks,  curbs, 
glitters  and  drains  at  Fort  Slocum,  N.  Y. 
Bids  for  the  work  opened  July  12  by  the 
Constructing   Quartermaster. 

The  following  bids  were  received  by  the 
board  of  public  works  of  Troy  for  the  grading 
and  curbing  of  Jacob  St.,  from  16th  to  17th 
St.,  the  work  including  the  excavation  of  330 
yds.  of  rock  and  dirt:  John  Mullin— Excava- 
tion. $0.60;  curb.  $0.85;  bridge  stone,  S0.80; 
cobble  gutter.  $0.50;  gravel  surface,  $0.60; 
catch  basins,  $125.  E.  Kellv  &  Co.— Excava- 
tion. $0,60;  curb,  $0,90;  bridge  stone,  $0,20; 
gutter,  $0.60;  grave!  surface,  $0..50;  catch 
basins,  $110,  Charles  H.  Winnie— Excavation, 
$1,17;  curb,  $1,27;  bridge  stone,  S0.34:  gutter, 
$0,67;  gravel  surface,  $0,29;  catch  basins,  $129. 
John  Flynn,  Jr.— Excavation,  $0.50  ;  curb,  $0.90 ; 
bridge  stone,  $0,50;  gutter,  $0.50;  gravel  sur 
face,  $0.48;  catch  basins,  $120. 

The  board  of  public  works  of  Schenectady 
has  awarded  contracts  to  the  Schenectadv  Con- 
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trading  Co.,  for  the  paving  of  Avenue  ,\  and 
Mason  St. 

Queens  board  of  local  improvements,  Brook- 
lyn, has  approved  petitions  for  about  $40,000 
worth  of  public  improvements  in  Long  Island  ' 
City  The  list  included  the  following :  Grading 
Franklin  St.,  Astoria,  from  Halsey  St.  to 
Mills ;  grading,  curbing  and  flagging  and  build- 
ing sewer  in  ISth  Ave.,  from  Newtown  road 
to  Grand  Ave.,  one  and  a  half  blocks,  at  an 
estimated  cost  of  $14,000 ;  grading,  curbing 
and  flagging  Boulevard  from  Sanford  Ave.  to 
Washington  Ave. ;  pave  with  asphalt  block  and 
construct  a  sewer,  Elm  St.,  from  Crescent  St. 
to  Second  Ave.,  two  blocks,  at  an  estimated 
cost  of  $15,873. 

Queens  board  of  local  improvements,  Brook- 
lyn, has  passed  a  resolution  calling  for  the 
curbing,  laying  of  concrete  sidewalks  and  pav- 
ing of  Hunters  Point  Ave.,  Long  Island  City, 
from  the  easterly  side  of  Jackson  Ave.,  to  the 
easterly  side  of  Vandam  St.,  a  distance  of  11 
blocks. 

Buffalo  city  council  has  awarded  a  contract 
to  Henry  P.  Burgard  for  the  repaving  of  Sy- 
camore St.,  between  Fillmore  and  Walden 
Aves.  _  The  street  is  to  be  repaved  with  asphalt 
and  widened  five  ft.  on  each  side  making  it  a 
40  ft.  thoroughfare.  The'  contract  price  is 
$38,500. 

City  council  of  Buffalo  has  awarded  a  con- 
tract to  F.  V.  S.  Bardol  to  pave  Katharine 
St.,  between  Elk  St.  and  O'Connell  Ave. 

Several  taxpayers  of  Buffalo,  in  Washing- 
ton St..  between  Genesee  and  Chippewa  St., 
have  petitioned  the  common  council  for  the 
repavement  of  that  portion  of  the  street. 

Supervisor  Bailey  of  Sterling  has  been  noti- 
fied by  the  state  highway  commission  that  they 
have  acted  favorably  upon  his  application  for 
the  construction  of  a  piece  of  state  road  in 
Sterling. 

City  council  of  Niagara  Falls  has  awarded 
a  contract  to  Read-Coddington  Construction 
Co.,  of  that  city  for  the  paving  of  10th  St., 
from  the  subway  to  Erie  Ave.,  with  hassam 
and  for  the  paving  of  Spruce  Ave.,  from  Main 
to  Whirlpool  St.,  with  hassam. 

Ohio. 

•{•Commissioners  of  Stark  County,  Ohio, 
will  receive  bids  at  Canton,  O.,  until  10  a.  m., 
August  5,  for  draining,  grading  and  paving 
with  brick  2. -54  miles  of  road  in  Sugar  Creek 
Township.  I.  H.  McConnell  is  County  Audi- 
tor. 

•f>Commissioners  of  Stark  County  have  de- 
cided to  receive  bids  until  August  5,  at  Canton, 
O.,  for  the  construction  of  a  brick  roadway  be- 
tween Beach  Citv  and  Wilmot,  a  distance  of 
2.54  miles. 

•frBids  will  be  received  until  11  a.  m.,  Aug. 
10,  by  the  Board  of  Commissioners  of  Cuya- 
hoga County  at  Cleveland,  O.,  for  grading, 
draining  and  improving  the  Broadview  Road 
No.  4  extending  southerly  from  the  Valley 
Road  to  the  City  Limits  o"f  Cleveland.  Plans 
and  specifications  can  be  obtained  at  the  ofiice 
of  Frank  R.  Lander,  County  Surveyor,  New 
Court  House,  West  Third  St.,  Cleveland,  O. 

The  county  commissioners  at  Columbus  have 
granted  the  petition  for  the  improvement  of 
the  Avery  road  in  Washington  township,  run- 
ning north  from  the  Rings  and  Wolfert  Pike 
to  the  Union  County  line.  The  distance  is 
about  1%  miles  and  the  cost  will  be  about 
$10,000. 

The  commissioners  and  trustees  of  Madriver 
township.  Dayton,  have  agreed  to  macadamize 
the  Xenia  pike.  The  county  will  pay  the  cost 
of  cutting  down  the  hills  and  grading  the  road- 
way along  the  pike  from  tlie  corporation  to  the 
county  line,  a  distance  of  about  three  miles, 
and  the  township  the  cost  of  macadamizing 
the  roadway.  The  total  estimated  cost  of  the 
improvement  is  $15,000. 

City  council  of  Columbus  has  passed  street 
improvement  ordinance  for  the  improvement 
of  the  following  streets :  Third  St.,  Moler  to 
Southwood ;  Frankfort  St.,  Mohawk  to  Sixth  ; 
Wolfel  Ave.,  Beech  to  Parsons;  Lazelle  St., 
Mound  to  Sycamore :  Twenty-second  St.,  Liv- 
iingston  to  Columbus ;  17th  St.,  Oak  to  Gus- 
tavus  Lane ;  "Abbott  Ave.,  Bryden  Road  to 
Main  St.  Sewer  improvement  ordinances  were : 
Fairmont  .\vc.. .  Superior  to  Columbian  ;   alley 


west  of  Sixth,  alley  north  of  Reeb  to  Barth- 
man.  alley  west  of  Oakley,  Sullivant  to  alley 
south  of  Broad. 

Bids  were  opened  July  12  by  the  town  of 
Beach  City,  O.,  for  constructing  brick  pave- 
ment, curb  and  sewer,  the  contract  being  let 
to  Burd  &  Downs,  Canton,  O.,  at  $12,196. 

Village  of  Mt.  Gilead  received  the  following 
bids  July  8  on  6,110  sq.  yds.  of  brick  paving; 
using  Minerva  brick.  W.  B.  Ells,  village  en- 
gineer : 

Limestone  Gravel 

Contractors —  base.     base. 

T.  W.  Hill.  Bellefontaine,  O... $10,001  $9,843 
M.  F.  O.  Sullivan,  Toledo,  O..     9,892      9,676 

A.  P.  Caldwell,  Gabon,  0 9,193      

I.      N.      Kissner     Const.      Co., 

Coshocton,  0 8,929      8,660 

Wicland  &  Brollier,  Mt.  Gilead      8,826      9,393 

Engineer's  estimate,  limestone,  low  values, 
$9,388. 

Engineer's  estimate,  gravel,  low  values, 
$9,050. 

Contract  awarded  to  Wieland  &  Brollier  on 
gravel  base. 

Oregon. 

City  Council  of  Baker  City  has  passed  res- 
olutions instructing  the  city  engineer  to  pre- 
pare plans,  specifications  and  estimates  for  the 
paving  of  Bridge  St.,  from  Main  to  the  bridge. 
Auburn  from  Main  to  Resort,  and  Resort 
from  Auburn  to  Bridge. 

City  Council  of  Baker  City  has  passed  a  res- 
olution for  the  paving  of  Second  St.,  from 
Dewey  to  D.  The  width  of  the  paving  will  be : 
from  Dewey  to  Place,  40  ft. ;  Place  to  Cen- 
ter, 52  'ft. ;  Center  to  Campbell,  40  ft. ;  Camp- 
bell to  D,  30  ft.  The  estimated  cost  of  the 
improvement  is  $61,000. 

Pennsylvania. 

Edwin  H.  Vare  of  Philadelphia  has  been 
awarded  a  contract  by  the  City  Council  of 
Pottsville  for  the  paving  of  Centre  St.  with 
wood  block  for  $67,604.  The  contract  figure 
includes  excavating  and  regrading. 

Tennessee. 

A  survey  of  the  streets  of  McKenzie  has 
been  made  by  civil  engineers  under  the  di- 
rection of  the  W.  B.  Troy  Co.  of  Memphis, 
for  the  purpose  of  making  an  estimate  of  the 
cost  of  graveling  the  streets.  The  water- 
works system  of  the  town  is  also  to  be  ex- 
tended. 

City  Council  of  Memphis  has  awarded  a 
contract  to  the  Barber  Asphalt  Co.  for  paving 
one  block  of  Rayburn  Blvd.,  from  Carolina 
to  Iowa,  for  $1.17  per  sq.  yd. 

The  Memphis  Asphalt  &  Paving  Co.  has 
been  awarded  a  contract  in  Memphis  for  cov- 
ering all.  the  old  brick  pavements  in  the  down- 
town business  district  with  natural  lake  as- 
phalt. The  work  authorized  to  be  done  cov- 
ers about  23,000  sq.  yds.,  at  a  cost  of  approxi- 
mately $-34,000. 

The  district  road  commissioners  and  over- 
seers of  Madison  County,  Jackson,  Tenn., 
have  effected  an  organization,  which  shall  have 
as  its  object  the  advancement  of  good  roads 
construction  and  the  extension  of  good  roads 
over  the  entire  county.  The  officers  of  the  or- 
ganization are  Barham  Caldwell  of  Malesus, 
president,  and  C.  E.  Campbell,  secretary. 

Texas. 

^Bids  will  be  received  until  July  20  by 
Albert  Levy,  Secretary  of  Marlin,  Texas,  for 
paving  streets.  The  work,  including  Live  Oak, 
Commerce  and  Winter  Sts.,  will  include,  it  is 
said,  58,000  cu.  ft. 

•{•Commissioners  Court  of  Grayson  County, 
Texas,  will  receive  bids  at  Denison,  Texas, 
until  11  a.m.,  August  10,  for  the  construction 
of  approximately  65  miles  of  macadam  road- 
way in  Road  District  No.  1  of  Grayson  Coun- 
ty. J.  C.  Field,  Denison,  Texas,  is  Engineer 
in  Charge.  H.  R.  Wallace  is  County  Audi- 
tor. 

Ling  &  Hughes,  Victoria  St.,  San  Antonio, 
Tex.,  have  been  awarded  the  contract  at  $2-5,- 
378  for  macadamizing  roads  and  constructing 
concrete  walks,  gutters,  etc.,  at  Fort  Sam 
Houston.  Bids  for  the  work  were  opened 
June  9  by  the  Constructing  Quartermaster. 

Good  progress  has  been  made  on  the  plans 
which   are  on   foot,   in  which  both   Galveston 


and  Houston  people  are  interested,  for  a  speed- 
way. It  is  proposed  that  a  speedway  costing 
something  like  $500,000  be  constructed  paral- 
leling the  interurban  electric  line  or  one  of  the 
railroad  lines  between  Galveston  and  Houston, 
the  driveway  to  be  exclusively  for  automo- 
biles and  motorcycles.  It  is  proposed  that  the 
driveway  will  be  100  ft.  in  width,  fenced  the 
entire  way,  built  of  a  rock  foundation  with 
mudshell  surfacing  firmly  rolled  by  a  heavy 
machine. 

At  an  election  held  at  Groesbeck,  Texas,  as 
to  whether  a  bond  issue  amounting  to  $125,000 
should  be  issued  with  which  to  build  perma- 
nent roads,  the  proposition  was  carried.  An- 
other district  will  be  laid  out  at  once,  cut- 
ting off  some  of  the  territory  in  the  district 
voted  upon,  and  another  election  will  soon  be 
held. 

,  Citizens  of  Chisholm  are  considering  the 
question  of  constructing  a  pike  road  from 
Chisholm  to  Rockwall. 

Washington. 

Contracts  amounting  to  more  than  $33,000 
for  road  work  in  Chehalis  County  were 
awarded  by  the  County  Commissioners  at 
Montesano  July  6.  W.  G.  Hyatt  was  given 
the  contract  for  the  approach  to  the  Satsop 
bridge ;  .Snyder  &  Cooper  were  awarded  the 
contract  for  building  the  London  road  at  a 
cost  of  $10,140,  and  the  Wishkah  road  at 
$19,000. 

City  Council  of  Spokane  has  been  petitioned 
for  tfie  paving  of  Mission  Ave.,  from  Division 
St.  to  the  river.    E.  T.  Steele  is  interested. 

City  Council  of  Walla  Walla  has  decided 
to  pave  20  blocks  of  streets.  The  paving  in- 
cludes .A.Ider  St.,  all  the  way  to  the  city  lim- 
its. Bids  for  the  work  will  be  advertised  for 
at  once. 

The  J.  F.  Hill  Co.  of  Chicago,  111.,  has 
been  awarded  the  contract  for  paving  Cannon 
hill,  including  all  streets  and  avenues,  from 
Monroe  St.  to  Hangman  creek,  and  from 
Fourth  to  10th  Ave.  in  Spokane.  The  con- 
tract was  awarded  for  $438,171. 

City  Council  of  North  Yakima  has  or- 
dered an  additional  13  blocks  of  streets  paved, 
including  five  blocks  of  brick  on  West  Ya- 
kima .A.ve.,  two  of  brick  on  South  First  St., 
and  six  of  asphalt  on  11th  Ave.  Previous  or- 
ders for  paving  this  year  totaled  24  blocks,  the 
total  now  being  slightly  more  than  two  miles. 

West  Virginia. 

^Owing  to  the  inclement  weather,  Henry  A. 
Gentry,  Fayetteville,  W.  Va.,  announces  that 
all  bids  for  road  work  to  have  been  received 
July  1,  will  be  readvertised   for   August   10. 

Wisconsin. 

•J«City  Clerk  G.  O.  Palmiter,  Antigo,  Wis., 
will  receive  bids  until  2  p.  m.,  August  6,  for 
furnishing  material  and  labor  for  the  pave- 
ment of  four  city  blocks  with  macadam. 

•{•-Advices  from.  Waukesha,  Wis.,  are  to  the 
effect  that  the  Board  of  Public  Works  will 
receive  bids  until  August  1  for  the  improve- 
ment of  North  St.  and  West  Ave.  The  work 
includes  3,076  cu.  yds.  of  excavation,  6,632 
lin.  ft.  curb  and  gutter  and  12,142  sq.  yds.  of 
tar  macadam  pavement.  M.  R.  Butler  is  City 
Engineer. 

The  Board  of  Public  Works  of  Waukesha 
has  awarded  a  contract  to  the  Advance  Con- 
struction Co.  of  that  city  for  the  construction 
of  tar  macadam  on  White  Rock  Ave.,  East 
Park  .\ve..  Cook  St.,  and  Center  St.,  and  brick 
on  Lincoln  Ave.,  for  $51,357.  The  work  in- 
cludes 15,452  cu.  yds.  of  excavation,  21,435  ft. 
of  curb  and  gutter,  31,129  sq.  yds.  of  tar  mac- 
adam and  5,770  sq.  yds.  of  brick,  132  lin.  ft. 
of  foot  bridge,  274  lin.  ft.  of  concrete  drain, 
16  catch  basins,  and  570  ft.  of  8-in.  vitrified 
stone   sewer.     Bids  were  opened  July   11. 

Bids  were  opened  July  11  by  the  City  of 
Waukesha,  Wis.,  for  constructing  31.000  sq. 
yds.  of  tar  macadam  and  5,700  sq.  yds. 
of  brick  pavement.  The  contract  was 
awarded  to  the  Advance  Construction  Co., 
Waukesh.i,  Wis.,  at  $51,347.  Other  bids  re- 
ceived on  the  work  were  as  follows :  Mar- 
quette Construction  Co.,  Chicago,  $.52,079; 
A.  J.  Hewitt,  Milwaukee,  $53,381 :  J.  Hilde- 
braud,  Milwaukee,  $53,381 ;  J  .  Stauchfield, 
Fond  du  Lac,  $54,219;  Miracle  Construc- 
tion Co.,  Minneapolis,  Minn.,  $57,010. 
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W  A  T  E  R  -  W  ORKS        AND        SEWERAGE 


Items    marked    thus    4*    indicate    work     now  open  for  bids. 


Alabama. 


•J«Town  Council  of  x^ttala,  Ala.,  will  re- 
ceive bids  until  8  p.  m.,  July  26,  for  the  con- 
struction of  sanitary  sewer  system,  consisting 
of  approximately  6%  miles  of  pipe  sewers  and 
appurtenances.  Willburn  Hill,  Gadsden,  Ala., 
is  Engineer. 

^Bids  will  be  received  until  7  p.  m.,  Au- 
gust 4,  by  the  City  Council  for  the  construc- 
tion of  a  water  works  station,  filters,  machin- 
ery and  extension  to  the  system.  Hazelhurst 
&   Anderson,   Atlanta,   Ga.,   are   Engineers. 

H.  L,  Kramer  of  Mississippi,  consulting  en- 
gineer to  the  town  authorities  of  Hartselle, 
is  on  the  ground  to  make  his  final  report  rela- 
tive to  a  system  of  waterworks  for  the  town. 
City  will  soon  call  a  special  election  to  vote  on 
the  issuance  of  bonds  for  the  purpose  of  con- 
structing the  system. 

City  of  Mobile  is  having  preliminary  surveys 
made  by  Engineer  Wright  Smith  for  the  es- 
tablishment of  a  water  system  and  a  perfect 
sewer  and  sanitary  arrangement  in  all  of  the 
suburbs  adjoining  Mobile,  .^t  present  the  sur- 
veys are  being  made  in  Glendale. 

Arkansas. 

The  city  of  Brinkley  will  construct  eight 
miles  of  sanitary  sewers  this  summer.  Nick 
Peay  of  Little  Rock,  Ark.,  is  the  consulting 
engineer. 

J.  W.  Vaughn  and  James  F.  Kiser  of  Les- 
lie have  been  granted  a  franchise  by  the  City 
Council  of  Leslie  for  the  construction  of  a 
waterworks  and  electric  li.ghting  system. 

The  Board  of  Public  Works  of  Fort  Smith 
F  has  awarded  a  contract  to  the  Municipal  Engi- 
•  neering  Construction  Co.  of  Chattanooga, 
Tenn.,  for  the  extension  of  the  waterworks 
system,  and  to  the  United  States  Pipe  Co.  of 
St.  Louis,  Mo.,  for  the  furnishing  of  pipe 
and  specials.  The  pipe  contract  calls  for 
1,500  tons,  which  will  cost  about  $51,000.  The 
work  of  laving  the  pipe  will  cost  about  $10,- 
000. 

California. 

^Bids  are  asked  until  11  a.  m.,  Aug.  6,  by 
Maj.  George  McK.  Williamson,  Quartermas- 
ter, Fort  Mason,  San  Francisco,  Cal.,  for  the 
construction  of  a  reservoir,  wooden  tank,  ex- 
tending mains,  etc.,  at  Fort  Barry,  Cal. 

The  taxpayers  of  .\lturas  are  agitating  the 
installation  of  a  water  and  sewer  system.  City 
trustees  will  probably  take  steps  to  call  an 
election  to  vote  bonds  for  this  purpose. 

The  Hermosa  Beach  Land  &  Water  Co., 
through  its  president,  A.  L.  Burbank,  has 
made  a  proposition  to  the  trustees  of  Hermosa 
Beach  asking  the  city  to  take  over  the  en- 
tire sewer  system  for  $11,410. 

Surveyors  have  been  employed  to  lay  out 
the  water  main  and  sewer  system  for  the  new 
city  of  Pullman.  The  systems  will  be  con- 
structed within  a  few  months. 

City  trustees  of  Oroville  have  ordered  the 
sewer  bonds,  amounting  to  $200,000,  to  be  sold 
at  a  meeting  to  be  held  July  29. 

Major  George  McK.  Williamson,  Depot 
Quartermaster,  Fort  Mason,  San  Francisco, 
Cal.,  has  awarded  a  contract  to  A.  L.  Cham- 
bers of  624  Walsworth  Ave.,  Oakland,  Cal., 
for  the  construction  of  an  8-in.  water  main 
from  Presidio  to  Fort  Mason  for  $14,947. 
Bids  were  opened  July  5. 

The  Rubio  Canyon  Land  &  Water  Co.  of 
Altadena  has  recently  decided  to  increase  its 
capital  stock  in  order  to  secure  means  to  build 
a  large  reservoir  at  the  mouth  of  the  canyon 
this  summer.  The  Los  Florcs  Canyon  Land 
&  Water  Co..  which  supplies  the  eastern  sec- 
tion of  ."Mtadena  and  the  northeastern  part  of 
Pasadena,  is  carrying  on  extensive  develop- 
ment work  and  is  planning  to  build  a  large  res- 
ervoir. 

The  city  of  Lodi  has  taken  possession  of 
the  lieht  and  w-ater  plants  formerly  owned  by 
Cary  Bros.,  and  will  commence  improvements 


on    both,    so    that    bettor    scr\ic<-    will    be    af- 
forded. 

Colorado. 

The  Pike's  Peak  Water  Co,  of  Colorado 
Springs  has  been  incorporated  with  a  capital 
stock  of  $500,000.  The  incorporators  are  F.  B 
Hartzell,  H.  E.  M.  Woods.  F.  .M.  Woods. 

Georgia. 

4"City  Council  of  Wrightvillc,  Ga.,  will  re- 
ceive bids  until  3:30  p.  m.,  July  21,  for  fur- 
nishing materials  and  installing  a  system  of 
water  works.  Bids  will  also  be  received  for 
furnishing  and  laying  about  two  miles  of  6 
to  10-in.  pipe,  setting  hydrants,  etc.,  construct- 
ing one  suction  basin  of  100,000  gals,  capacity, 
setting  and  connecting  all  machinery,  etc., 
sinking  one  8-in.  artesian  well.  J.  M.  Black- 
shear  is  City  Clerk. 

Illinois. 

•|«Village  Clerk  of  Winnetka,  111.,  will  re- 
ceive bids  until  1  p.  m.,  July  30,  for  laying  a 
20-in.  intake  pipe  from  the  water  pumping 
station  for  a  distance  of  3,000  ft.  into  Lake 
Michigan. 

The  work  of  building  the  south  end  sewer 
system  in  Evanston,  for  which  bids  were  taken 
June  21,  has  been  awarded  to  Frank  G.  Mor- 
timer of  GJencoe  for  $41,621. 

City  Council  of  Connersville  has  awarded  a 
contract  to  Boots  &  Gant  for  the  construc- 
tion of  storm  sewer  drains,  manholes,  etc.,  on 
Columbia  and  Illinois  Aves.  .-V  12-in.  sewer 
will  be  constructed  for  $0.47  per  lin.  ft.,  man- 
holes for  $30  each  and  inlet  connections  at 
$0.50  per  lin.  ft. 

East  Moline  Council  has  instructed  City  En- 
gineer H.  G.  Paddock  to  prepare  estimates  on 
the  cost  of  extending  sewer  service  into  new 
territory  south  of  the  Rock  Island  and  Bur- 
lington tracks  between  10th  and  13th  Sts. 

The  Board  of  Local  Improvements  of 
Princeton  has  taken  the  initiatory  steps  for 
constructing  two  new  sew-erage  districts  in 
Princeton.  One  district  lies  on  the  north  sid.i 
and  runs  from  Elm  PI.  through  Union  ad- 
dition to  the  present  terminus  on  Euclid  Ave., 
and  the  other  takes  in  the  entire  southeastern 
section  of  the  city.  The  outlet  for  the  dis- 
tricts will  be  the  present  septic  tank,  and  for 
this  purpose  the  present  main  sewer,  which 
has  its  terminus  on  North  Euclid  .'\ve.,  will 
be  extended  farther  south  and  west 

O.  T.  Dunlap  has  been  awarded  a  contract 
by  the  City  Council  of  Edwardsville  for  the 
construction  of  the  central  outlet  sewer  along 
the  Steam  Mill  Branch,  the  contract  price  be- 
ing $0,681/2  per  ft. 

The  Board  of  Local  Improvements  of 
Bloomington  has  received  the  new  estimate 
for  the  proposed  20-in.  water  main  and  adopt- 
ed the  same,  as  follows:  7,277  lin.  ft.  of  20-in. 
cast-iron  pipe  laid  at  $3.60  per  ft.,  $26,197.20: 
1,511  lin.  ft.  of  12-in.  pipe  laid  at  $2.20  per 
ft.,  $3..324:  1.051  lin.  ft.  of  10-in.  pipe  laid 
at  $1.93  per  ft.,  $2,034.22:  five  20-in.  double 
gate  valves  set  for  $153.50  each,  $767..50;  23 
valve  basins  at  $22  each,  $506:  10  fire  hy- 
drants, $700 :  relaying  786  sq.  yds.  of  brick 
pavement.  $628.80:  50  %-in.  lead  service  pipes, 
$900.  For  all  labor  and  material  it  is  esti- 
mated the  cost  will  be  $39,826.42 :  court  costs, 
$2,300 ;  total,  $42,126.42. 

At  a  special  election  held  in  the  village  of 
East  Dundee  recently  for  the  purpose  of  vot- 
in.g  on  the  issuance  of  bonds  in  the  bUm  of 
$4,000  for  e.v:tending  and  improving  the  city 
water  system,  the  proposition  was  carried.  A 
sum  of  $10,000  is  now  available  for  the  work. 

The  city  of  Toulon  has  voted  the  issuance 
of  bonds  for  the  construction  of  a  waterworks 
system. 

The  Streator  .\qneduct  Co.  will  begin  about 
Aug.  1  to  erect  six  or  more  filters  and  con- 
nect the  same  to  the  present  plant.  The  cost 
of  these  extensions  will  l)e  about  $8,000.  W. 
B.  Jones  of  Streator  will  construct  tanks  used 
in  connection  with  tli'"  pV'.v' 


Indiana. 

The  Board  of  Public  Works  of  Indianapo- 
lis on  July  1 1  opened  bids  for  the  construc- 
tion of  local  sewers  with  appurtenances  in  and 
along  the  alley  north  of  35th  St.,  from  Clifton 
St.  to  Barnes  Ave.,  the  contract  being  let  to 
Manley-O'Donnell  Co..  Columbia  Ave.  and  21st 
St.,  Indianapolis,   for  $1,000. 

The  Board  of  Public  works  of  Indianapolis 
has  awarded  a  contract  to  the  American  Con- 
struction Co.  of  1201  E.  Georgia  St.,  Indian- 
apolis, for  the  construction  of  a  sewer  with 
appurtenances  in  and  alon.g  the  alley  east  of 
Sherman  Drive  from  Washington  St.,  to  a 
point  18  ft.  north  of  the  second  alley  south 
of  Washington  St.,  for  $1,850.  Bids  were 
opened  July  11. 

Board  of  Public  works  of  Marion  has 
awarded  a  contract  to  F.  M.  Benner  for  the 
construction  of  the  18th  St.  sewer  for  $8,- 
430.  This  sewer  lies  between  Branson  and 
Washington  Sts.,  and  has  its  outlet  in  a  branch 
near  the  Iloosier  stove  foundry. 

City  engineer  of  Marion  has  been  instructed 
by  the  Board  of  Public  Works  to  prepare 
plans  and  specifications  for  the  construction 
of  a  sewer  between  Washington  and  Bran- 
son St. 

The  City  Council  of  Terre  Haute  has  passed 
an  ordinance  providing  for  the  issuance  of 
bonds  in  the  sum  of  $40,000  for  the  purpose  of 
building  sewers. 

The  S.  T.  Sheets  Construction  Co.  of  Paris, 
111.,  has  been  awarded  a  contract  for  the  build- 
ing of  a  cement  tile  ditch  seven  miles  long  be- 
tween .Anderson  and  the  towns  of  Linwood 
and  Frankton  to  the  north.  The  work  will 
be  dore  for  $17,000. 

Iowa. 

•{•City  Clerk  of  Oelwein,  la.,  will  receive 
bids  until  8  p.  m.,  July  21,  for  the  construction 
of  about  2,231  ft.  of  6-in.  and  about  4,292  ft. 
of  8-in.  salt  glazed  clay  pipe  sewer,  including 
4  manholes  and  7  combined  manholes  and 
flush  tanks.     C.  D.  Shippy  is   City  Clerk. 

■^•City  of  Harwarden,  la.,  will  receive  bids 
until  August  3,  for  the  construction  of  a  san- 
itary sewer  in  streets,  avenues  and  alleys,  in- 
cluding approximately  18,400  lin.  ft.  K.  C. 
Gaynor,  Sioux  City,  la.,  is  Engineer.  J,  K. 
Hutchinson  is  Mayor. 

M.  T.  Peterson,  Madison,  Wis.,  has  been 
awarded  the  contract  for  drilling  an  artesian 
well  from  a  depth  of  850  ft.  to  a  depth  of 
300  ft.,  for  the  town  of  Corydon,  la.  Bids  for 
the  work  were  opened  July  11. 

The  following  bids  were  received  July  6 
for  the  construction  of  sewers  at  Pella,  la. : 

City  Sewer.— Cook  Construction  Co.,  Des 
Moines,  la.,  $27„508;  O'Farrell  Contracting 
Co.,  Dubuque,  la..  $19,328:  J.  W.  Turner  Im- 
provement Co.,  Des  Moines,  la.,  $18,905;  W. 
D.  Yeager  Co.,  Cedar  Rapids,  la.,  $18.618 ;  In- 
dependent Construction  Co..  Davenport,  la., 
$18,196:  Katz-Craig  Const.  Co.,  Omaha.  Neb., 
$18.42;  H.  J.  Cathroe,  Omaha,  Neb.,  $16,968. 
Outlet.— H.  J.  Cathroe,  Omaha,  Neb.,  $10,- 
632;  Cook  Construction  Co.,  Des  Moines,  la.. 
$11,432:  Independent  Const.  Co.,  Davenport, 
la.,  $9,364;  Katz-Craig  Const.  Co.,  Omaha, 
Neb..  $9,017;  J.  W.  Turner  Improvement  Co., 
Des  Moines,  la.,  $.9,104;  O'Farrell  Contracting 
Co.,  Dubuque,  la.,  $8,529;  W.  D.  Yeager, 
Cedar  Rapids,  la.,  $7,9.50.  Charles  P.  Chase  of 
the  Iowa  Engineering  Co.,  Clinton,  la.,  Engr. ; 
.•\.  C.  Kuyper,  Citv  Clerk. 
^  The  O'Farrell  Contracting  Co.  of  79  Qark 
St.,  Dubuque,  la.,  has  been  awarded  a  con- 
tract by-  the  city  of  Dubuque  for  the  con- 
struction of  a  concrete  storm  sewer,  known  as 
Bee  Branch  sewer,  top  and  walls,  between  the 
16th  and  17th  Sts.  and  Cedar  and  Sycamore 
Sts.     Bids  were  opened  July  7. 

G.  B.  Healy,  superintendent  of  the  parks  and 
public  property  of  Sioux  City,  has  been  in- 
structed by  the  City  Council  to  ask  F.  W. 
Cappelen  of  Minneapolis,  consulting  engineer 
for  the  w.nterworks   for  this  city,  to  return  to 
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Siou.x  City  for  the  purpose  of  taking  obser- 
vations preparatory  to  drawing  plans  and 
specifications  for  a  throughly  modern,  up-to- 
date  water  service  for  the  Morning  Side  sub- 
urb. ,  , 
The  City  Council  of  Des  Moines  has  award- 
ed a  contract  to  T.  J.  Casselberry  of  that  city 
for  the  construction  of  the  E.  12th  St.  sewer 
system  for  $2  per  lin.   ft.     Bids  were  opened 

July  11.  .        ,  J 

The  City  Council  of  Des  Moines  has  award- 
ed a  contract  to  the  Cook  Construction  Co. 
for  the  construction  of  the  23d  St.  sewer  sys- 
tem for  $1.84  per  lin.  ft.  Bids  were  opened 
July  11. 

The  city  of  Leon  has  awarded  a  contract 
to  the  O'Farrell  Contracting  Co.  of  Dubuque, 
la.,  for  the  construction  of  t\vo  miles  of 
6  to  12-in.  pipe  sewers  and  a  disposal  plant 
for  $10,995.  M.  T.  Peterson  of  Madison, 
Wis.,  obtained  the  contract  for  the  sinking  of 
a  deep  well.     Bids  were  opened  July  12. 

The  Des  Moines  Bridge  &  Iron  Co.  has  been 
awarded  a  contract  by  the  city  of  Indianola 
for  the  laving  of  12,000  ft.  of  water  mains. 
The  work'includes  15  Eddy  hydrants  and  17 
Eddy  gates.  The  contract  was  awarded  for 
$7,000.     Bids  were  opened  July  11. 

The  contract  for  the  construction  of  a  12-in. 
well  at  the  pumping  station  in  Mason  City 
has  been  let  to  W.  L.  Thorne  &  Co.  of  Platte- 
ville.  Wis.,  for  approximately  $1,634  for  a 
finished  and  tested  well. 

The  city  of  Centralia  has  voted  the  issuance 
of  bonds  with  which  to  install  an  ample  wa- 
ter supply. 

The  City  Council  of  Hopkinton  has  decided 
to  further  extend  its  water  mains,  a  sufficient 
number  of  patrons  having  agreed  to  take  the 
service.  They  will  be  run  south  from  H. 
Moulton's  to  Charles  Hull's,  west  to  C.  E. 
Green's,  north  to  A.  G.  Smith's  and  east  to 
N.  A.  Gearhart's. 

A  contract  has  been  awarded  to  James 
Maine  &  Sons  of  Des  Moines,  la.,  for  the 
erection  of  the  new  Waterloo,  Cedar  Falls  & 
Northern  power  house  at  Waterloo,  at  an  es- 
timated cost  of  $500,000.  The  new  power  house 
will  be  154  ft.  in  length  by  132  ft.  in  width, 
with  30-ft.  walls.  The  building  will  be  fire- 
proof, being  built  of  concrete,  steel  and  brick. 

City  officials  of  Logan  are  busy  with  pre- 
paratory work  to  install  the  new  engine,  pump 
and  other  machinery  for  the  well  to  increase 
the  water  supply  of  the  city.  Levels  are  being 
run  to  obtain  the  necessary  data  for  proper  lo- 
cation and  extension  of  the  water  mains.  A 
water  tower  will  be  erected  on  the  Milliman 
hill.  The  tower  will  be  100  ft,  or  205  ft.  above 
the  business  part  of  the  city,  and  is  designed 
to  supply  water  for  those  located  above  the 
present  site  of  the  reservoir. 

Kansas. 

•J«Bids  will  be  received  until  10  a.  m.  Aug. 
3  by  R,  V.  LaDow,  Superintendent  of  Pris- 
ons, Wasliington,  D.  C,  for  furnishing  and  de- 
livering at  the  United  States  Penitentiary  at 
Leavenworth,  Kan.,  sewer  and  water  pipe  to 
be  used  in  connection  with  the  hospital  build- 
ing at  that  institution. 

•|*City  Council  of  Horton,  Kan.,  will  receive 
bids  until  8  p.  m.,  August  2,  at  the  office  of 
B.  B.  Norris,  City  Clerk,  for  the  construc- 
tion of  a  main  sewer  and  22  laterals.  A  cer- 
tified check  for  $500  must  be  filed  with  each 
bid.  Official  advertisement  will  be  found  else- 
where in  this  issue. 

The  contract  for  installin.g  the  new  drain- 
age and  sanitary  sewers,  four  in  number,  for 
Hutchinson  was  awarded  by  the  City  Com- 
mission to  Davis  and  Everett  of  Hutchinson 
for  $5,593. 

The  city  of  Sabctha,  Kan.,  has  awarded  a 
contract  to  J.  A.  Johnson  &  Co.  of  Kansas 
City,  Kan.,  for  the  construction  of  a  com- 
plete sewerage  system  and  disposal  works  for 
$19,206,  and  to  Lewis  &  Kitchen  of  Kansas 
City,  Mo.,  for  the  construction  of  septic  tank 
for  $12,500.     Bids  were  opened  July  12. 

The  city  of  Pittsburg,  Kan.,  held  an  election 
July  12  to  vote  on  the  proposition  of  issuing 
bonds  in  the  sum  of  $300,000  for  the  erection 
of  a  municipal,  waterworks  plant. 


Maryland. 

The   Improvement  Association  of   Hamilton 
contemplates   the   construction   of   a   sewerage 
system.     Osborne   I.   Yellot   is   interested. 
Massachusetts. 
The  following  bids  were  received  at  Attle- 
boro  by  the  commission  on  sewerage  for  the 
construction   of   a   trunk   sewer   and   filtration 
fields:      Contract    A,    filtration   field:      R.    H. 
Newell,    U.xbridge,    $36,792;    C.    E.    Trumball 
Co.,  Boston,  $41,864 ;  Rome  Contract  Co.,  Bos- 
ton' $42,560;  Thomas  Fitzgibbon,  Beverly,  $43,- 
160'-   Bruno  &   Petiti,   Boston,  $44,262;   Tyrell 
&   Gill   Co.,    Winter    Hill,   $49,740;   James   H. 
Fannon    Somerville,  $52,741 ;  A.  J.  Tomasello, 
Dorchester,  $53,265 ;  Michael  Kane,  Worcester, 
$65,501.     Contract   awarded   to   R.   H.    Newell. 
Contract  B,  first  section  concrete  sewer  from 
fields  to  Tiffany,  30-in.  pipe  concrete:     Bruno 
&  Petiti,    Boston,   $58,876 ;    A.    G.    Tomasello, 
Dorchester,   $63,931;     Geo.     Phillips,    Boston, 
$67,165;    John   J.   Falvey,    Somerville,   $98,562. 
Contract  not  awarded.  Contract  C,  concrete  and 
iron   pipe,   30-in.,    e-xtending   from    Tiffany   to 
Thacher  St.;  Bruno  &  Petiti,  Boston,  $33,189; 
A.  G.  Tomasello,  Dorchester,  $47,373;  John  J. 
Falvev,     Somerville,    $52,492.       Contract     not 
awarded.     Contract  D,  vitrified  pipe,  for  filter 
fields,    from  3  to   24-in. ;   Brownell   Hardware 
Co.,  Attleboro,  $4,295  ;  Eastern  Clay  Goods  Co., 
Boston,    $4,295:    Berrv    &    Ferguson,    Boston, 
$4,661 ;      David    W.    Lewis,    Boston,    $4,555 ; 
.'\merican    Pipe   Co.,   Boston,   $4,690:   Thomas 
Robinson    Co.,     Philadelphia,    $.5,356;    Waldo 
Brothers,  Boston,  $5,361.  Awarded  to  Brownell 
Hardware  Co.,  Attleboro.     Contract  E,  iron  pipe 
from  6  to  30-in.,  with  special  castings ;  to  be 
used  in  contracts  A,  B  and  C:     Chas.  Miller 
&   Sons,  Utica,  $10,714;   R.   D.   Wood  &  Co., 
Philadelphia,    $11,106;     Fred    A.    Houdelette, 
Boston,  $11,148;   Fred  A.   Houdelette,  Boston, 
$11,180;  Warren  Foundrv  &  Machine  Co.,  New 
York,    $11,321;    M.    J.    Drummond    Co.,    New 
York,  $11,528;  U.  S.  Cast  Iron  Pipe  Co.,  New 
York,   $12,530;   awarded  to   Charles   Miller   & 
Sons,  Utica,  N.  Y.     Contract  F,  manhole  cov- 
ers and  collars:     Concord  Foundry  Co. 'Con- 
cord,  $589;    Milford   Iron    Foundry,    Milford, 
$6,37 ;    Sessions   Iron   Foundry,   Bristol.   Conn., 
$650;   Sessions  Iron   Foundry,   Bristol,   Conn., 
$723 ;     Builders'     Iron    Foundry,     Providence, 
$774 ;      Paul      Hannigan,      Lawrence,      $850 ; 
Springfield     Foundrv,     $870;   White,    Warner 
Co.,      Taunton,     $872.        Awarded     to     Con- 
cord   Foundry    Co.      Contract    G.    water    and 
sewer   gates   and  boxes :     Ludlow  Valve    Co., 
Trov,    $4,093;    Coffin    Valve    Co.,    Neponsett, 
$4,6.54 ;   Chapman   Valve   Co.,  Indian  Orchard, 
$4  678;  H    H..  Davis,  Boston,  $6,017;  awarded 
to  Ludlow  Valve  Co.,  Troy,  N.  Y. 

The  Superintendent  of  Streets  of  Boston 
has  awarded  a  contract  for  the  construction 
of  sewerage  works  iq  Beech  St..  between  the 
N.  Y.  &  N.  H.  R.  R.  and  junction  of  Centre 
St.,  and  Manthorne  road.  West  Roxbury,  to 
A.  M.  Cusack,  95  Milk  St.,  for  $522.  Bids 
were  opened  July  5. 

The  Superintendent  of  Streets  of  Boston 
has  awarded  a  contract  for  the  construction 
of  a  sewerage  works  in  Wait  Place,  Roxbury, 
to  C.  J.  Jacobs  Co..  107  Terrace  St..  Roxbury, 
for  $394.  Bids  were  opened  July  5. 
Michigan. 

Plans  have  been  prepared  by  the  city  engi- 
neer of  Flint  to  relieve  the  sewers  on  Baker, 
Taylor  and  other  streets  in  that  vicinity  of  the 
water.  The  plans  of  the  engineer  provide  for 
sanitary  sewers  on  Baker  and  Taylor  St.,  to 
connect  with  the  sewer  on  Industrial  Ave., 
and  a  storm  water  sewer  on  Industrial  Ave., 
through  private  property  to  Taylor  St.,  and 
then  to  North  Saginaw  St. 

City  council  of  Saginaw  has  adopted  resolu- 
tions unanimously  to  have  the  bonding  issue 
for  $400,000  to  build  a  water  plant  and  filtra- 
tion station  put  to  the  people  again  within  a 
short  time. 

Minnesota. 
•J«Village  Recorder  of  Janesville,  Minn.,  will 
receive  bids  until  7  :30  p.  m.,  July  28,  for  fur- 
nishing labor  and  material  for  the  excavating 
of  trenches  and  laying  8,878  ft.  of  4-in.  water 
mains  and  hydrants.  M.  W.  Keeley  is  Presi- 
dent of  the  Common  Council. 


•J«City  Council  of  Willmar,  Minn.,  will  re- 
ceive bids  until  8  p.  m.,  July  25,  for  furnish- 
ing necessary  labor  and  material  for  the  con- 
struction of  a  steel  water  tank  of  50,000  gals, 
capacity.     H.  Gunderson  is  City  Clerk. 

City  council  of  Wilmar  has  again  voted  to 
present  to  the  voters  of  this  city  the  proposed 
amendment  to  the  charter,  authorizing  the  is- 
suance of  bonds  for  the  construction  of  a 
sewer  system  in  the  city. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  a  sewerage  system  and 
water  extension  for  the  city  of  East  Grand 
Forks  and  have  been  placed  on  exhibition  at 
the  Fargo  Builders'  &  Traders'  exchange 
rooms. 

P.  McDonnell  of  Duluth  was  the  successful 
bidder  on  two  contracts  let  by  the  water  and 
light  department  of  Duluth,  one  for  the  con- 
struction of  water  and  gas  mains  in  Third 
alley  for  $10,867  and  the  other  for  the  con- 
struction of  water  and  gas  mains  on  Garfield 
Ave.,  for  $3,803.  The  Third  alley  contract  calls 
for  the  laying  of  a  16-in.  water  main  and  %-in. 
gas  main  from  12th  Ave.,  east  to  Lake  Ave.,  a 
distance  of  5,688  ft.  About  180  ft.  of  10-i_n. 
water  and  4-in.  gas  mains  will  also  be  laid 
under  the  contract.  On  Garfield  .^ve.,  3,000  ft. 
of  6-in.  water  main  will  be  removed  and  4,500 
ft.  of  12-in.  water  main  and  3,500  ft.  of  4-in. 
gas  main  will  be  laid 

The  commission  at  Stillwater,  Minn.,  to 
take  over  and  manage  the  waterworks  under 
municipal  ownership  has  chosen  O.  H.  Olson, 
chairman;  J.  J.  Eichten,  vice  president;  J. 
H.  Ward,  the  city  clerk,  as  secretary. 

Mississippi. 

At  a  meeting  of  the  city  council  of  Ellisville 
steps  were  taken  toward  installing  a  sewerage 
system.  A  civil  engineer  will  be  employed  to 
estimate  the  cost.  An  election  will  be  ordered 
to  vote  on  the  bond  issue. 


Missouri. 

Consulting  Engineer  George  H.  Benzenburg 
of  Milwaukee,  Wis.,  has  recommended  to  the 
board  of  fire  and  water  commissioners  of 
Kansas  City,  Mo.,  the  riprapping  of  the  Mis- 
souri river  banks  for  two  miles  this  side  of 
Parkville,  the  repairing  of  the  intake  at  Quin- 
daro,  the  construction  of  a  new  settling  basin 
and  the  installation  of  new  pumps  for  the 
waterworks  plant.  It  is  estimated  that  the  rip- 
rapping  will  cost  $100,000.  The  engineer  also 
recommends  that  a  new  intake  be  buill*  further 
up  the  river,  the  installation  of  a  25,000,000-gal. 
pump  at  Quindaro,  the  installation  of  another 
pump  at  the  Turkey  Creek  station,  and  the 
building  of  a  trunk  line  from  Turkey  Creek 
to  the  city's  new  territory.  The  improvements 
will  be  covered  by  the  proposed  $1,000,000  bond 
issue. 

The  board  of  public  works  of  St.  Joseph  has 
awarded  the  following  street  and  sewer  im- 
provement contracts:  Grading  Seventeenth 
St.,  Walnut  to  Bell,  to  E.  P.  Olson.  $0.23  8-10 
per  cu.  yd.  Grading  State  St..  26th  to  .Ash- 
land Ave.,  to  J.  F.  Buis,  $0.24  per  cu.  yd.  Grad- 
ing •33rd  St.,  Mitchell  .'\ve.  to  Monterey,  to 
M.  Costello,  $0.18  per  cu.  yd.  Grading  Seventh 
St.,  Hamburg  to  Shady  Ave.,  to  S.  S.  Duncan, 
$0.25  per  cu.  yd. 

The  board  of  public  works  of  St.  Joseph  has 
recommended  an  ordinance  for  the  laying  of 
water  mains  in  Sacramento  St.,  between  29th 
and  30th  Sts. 

The  city  of  California,  Mo.,  has  awarded  a 
contract  to  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  for  the  engineering  work  of 
a  waterworks  system  to  cost  about  $30,000. 
Montana. 
George  H.  Stanton,  E.  K.  Barnuni  and  C.  C. 
Proctor  of  Great  Falls  were  recently  in  Libby 
endeavoring  to  make  arrangements  with  the 
town  council  for  the  installation  of  a  water- 
works system  in  that  city.  It  is  the  intention, 
if  they  can  secure  a  franchise,  to  put  in  a 
gravity  system,  using  the  water  from  Flower 
Creek,  which  flows  through  the  town. 

Nebraska. 

The  city  of  O'Neil,  Neb.,  has  awarded  a  con- 
tract to  Donahue  &  Peterson  of  315  N.  30th 
St..  Omaha,  Neb.,  for  the  construction  of  a 
complete  sanitary  sewer  system  for  $16,507. 
The    Consolidated    Engineering   Co.,    640    Bee 
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BIdg.,  Omaha,  Neb.,  are  the  engineers.  Bids 
for  the  work  were  opened  July  13. 

City  council  of  York  has  passed  a  resolution 
to  offer  the  York  Water  Co.,  $50,000  for  its 
plant  as  it  now  stands,  subject  to  the  approval 
of  the  voters  of  the  city.  The  company's  fran- 
chise expires  May,  1912. 

The  citizens  of  the  town  of  Johnson  are  agi- 
tating the  construction  of  a  water  system. 

New  Jersey. 

Edmond  F.  Saxton  of  114  Liberty  St.,  New 
Y'ork,  has  been  awarded  a  contract  by  the  city 
of  Plainfield,  for  labor  only,  for  constructing 
a  storm  sewer.  The  work  includes  265  ft.  of 
oO-in.  storm  sewer,  375  ft.  24-in.  storm  sewer, 
400  ft.  12  and  15-in.  connections,  two  manholes, 

(12  inlets.  The  material  will  be  furnished  by 
the  city.    Bids  A-ere  opened  July  5. 

New  York. 

^Board  of  Water  Commissioners  will  re- 
ceive bids  at  the  office  of  O.  N.  Bolton,  Clerk 
of  the  Village  of  Perry,  N.  Y.,  until  1  p.  m., 
July  28,  for  furnishing  and  erecting  a  2,000,- 
000-gal.  cross  compound,  crank  and  flywheel 
Corlis5  condensing  pumping  engine. 

^Bids  will  be  received  by  Fred  New, 
Village  Clerk  of  Batavia,  N.  Y.,  until  noon, 
'  July  23,  for  furnishing  all  material  and  labor 
necessary  for  the  construction  of  a  concrete 
dam  of  600  cu.  yds.,  500  ft.  of  16-in.  c.  i. 
pipe  screen  chambers,  waste  gate  and  valves. 
R.    A.    Wentworth    is    Engineer. 

•J«Bids  will  be  received  until  7  p.  m.,  August 
25,  by  J.  B.  Mace,  President  Board  of  Water 
Commissioners,  Keeseville,  New  York,  for  lay- 
ing appro.ximately  1  mile  of  10-in.  cast  iron 
water  pipe  and  the  construction  of  a  reservoir 
for  the  proposed  new  source  of  water  supply 
for  Keeseville.  The  work  includes ;  Laying 
10-in.  water  pipe,  cast  iron,  5,300  ft. ;  specials, 
1  ton ;  rock  excavation,  granite,  in  reservoir, 
1,604  cu.  yds. ;  rock  excavation,  granite,  other 
than  reservoir,  166  cu.  yds. ;  concrete,  in  reser- 
voir, 345  cu.  yds. ;  concrete  in  manhole,  if 
used,  5.28  cu.  yds. ;  brick  in  manhole,  if  used, 
3,200;   sundry  iron  work,  250  pounds. 

4*Bids  will  be  received  by  J.  B.  Mace, 
President  Board  of  Water  Commissioners, 
Keeseville,  Essex  County,  New  York,  until  7 
p.  m.,  August  25,  for  furnishing  the  follow- 
ing material  f.  o.  b.  Keeseville,  N.  Y. :  450 
pieces  of  10-in.  B.  &  S.  C.  L  water  pipe  Class 
C  weighing  850  pounds  per  length;  11,000 
pounds  pig  lead;  300  pounds  jute;  1  standard 
M-H  frame  and  cover  22  in.  to  24  in. ;  1  ton 
special  castings ;  2  10-in.  gate  valves  and 
boxes ;  1  4-in.  gate  valves  and  box ;  1  10-in. 
by  24-in.  copper  strainer. 

O'Leary  &  Flanagan  of  245  E.  202  St.,  New- 
York,  have  been  awarded  the  contracts  for  the 
construction  of  sewers  in  Northern  Ave.,  be- 
tween 181  St.  and  190  St.,  New  York  City, 
for  $41,248.     Bids  were  opened  July  6. 

T.  B.  Bidwell  has  been  awarded  a  contract 
for  the  construction  of  sewers  in  Gold  St.  and 
Elm  St.,  by  the  city  of  Binghamton  for  $419 
and  $732,  respectively.  Bids  were  opened 
July  13. 

Hayes  &  Hodge  have  been  awarded  a  con- 
tract by  the  city  of  Watertown  for  the  con- 
struction of  the  new  First  ward  trunk  sewer 
for  $18,836. 

Plans  and  specifications  for  the  construction 
of  a  sewer  system  for  the  city  of  Yorkville 
have  been  prepared  and  the  proposition  will 
soon  be  presented  to  the  citizens  at  a  special 
election. 

The  city  engineer  of  Fulton  has  completed 
plans  and  specifications  for  a  partial  recon- 
struction of  the  15-in.  vitrified  pipe  sewer 
alongside  of  the  36-in.  drain  now  being  built 
by  the  state  at  the  Upper  Landing. 

The  Board  of  Estimate  and  Apportionment 
of  New  York  City  has  given  a  preliminary  au- 
thorization for  plans  for  the  construction  of 
a  system  of  sewer  mains  for  the  benefit  of  the 
Richmond  Hill  and  Ridgewood  Heights  sec- 
tions, aggregating  in  amount  S-567,000,  esti- 
mated cost.  The  number  includes :  Lefiferts 
Ave.  from  Libertv  Ave.  to  Ulster,  estimated 
cost.  $90,1100;  Leff'erts  Ave.  from  Ulster  Ave. 
to  Rockaway  road,  $98,.5O0 ;  Panama  St.  from 
Lake  Ave.  to  Rockaway  road,  $70,000;  Panama 
St.  from  Vienna  Ave.  to  Blake,  $70,000,  and 
Panama  St.  from  Cozine  Ave.  to  Vienna,  $99,- 


oOO;  also,  temporary  open  drain  in  Panama 
St  between  Cozine  St.  and  Jamaica  Bay, 
$65,000.  .'\11  of  the  above  will  provide  plains 
for  the  future  sewer  system  of  Richmond  Hill. 
For  the  Ridgewood  Heights  district  plans  were 
authorized  for  mains  in  Seneca  Ave.  from  De- 
Kalb  Ave.  to  Putnam  and  From  Cornelia  St. 
to  Myrtle  Ave.;  in  Himrod  St.  from  Seneca 
Ave.  to  the  Brooklyn  line,  and  in  Putnam  Ave. 
from  Seneca  to  Myrtle,  cost  $74,000.  These 
mains  will  all  connect  with  the  big  Myrtle  Ave. 
main  now  in  full  operation. 

Ed  J.  Grannis,  886  Irvine  St.,  New  York 
city,  has  been  awarded  the  contract  for  alter- 
ations and  improvements  to  sewer  in  75th  St. 
between  Park  and  5th  Aves.  for  the  Borough 
of  Manhattan,  New  York  city.  The  contract 
price  for  $11,140  and  bids  were  opened  June 
27. 

Bids  were  opened  July  11  by  the  Board  of 
water  Commissioners  of  Livonia,  N.  Y.,  for 
a  pumping  station  and  connections  and  pumps, 
the  contracts  being  let  as  follows :  Pump, 
Runsey  &  Co.,  Seneca  Falls,  N.  Y.,  at  $755; 
pumping  plant  and  connections,  Diarz,  Whit- 
comb  &  Co.,  Rochester,  N.  Y.,  at  $2,415.  The 
latter  work  includes  rebuilding  a  lined  well 
aboiit  30  ft.  deep,  16  ft.  diameter,  making  con- 
nection with  a  spring  about  40  rods  from  big 
well ;  building  and  pump  house  and  laying 
about  400  ft.  of  6-in.  pipe  to  mains. 

North  Dakota. 

Plans  and  specifications  are  being  prepared 
by  L.  P.  Wolf  of  St.  Paul,  Minn.,  for  the  con- 
struction of  a  sewer  system  including  septic 
tank  for  Carrington.  The  city  has  just  pur- 
chased  a   site    for   the   septic   tank. 

The  town  of  Bowbells,  N.  D.,  has  voted  the 
issuance  of  bonds  for  the  construction  of  a 
waterworks  system. 

Ohio. 

•I«Bids  will  be  received  by  the  city  of  Gallon, 
O.,  until  Aug.  1,  for  the  construction  of  sewers. 
The  work  includes  the  following  approximate 
quantities :  2,402  lin.  ft.  of  15-in.  vitrified  sewer 
pipe:  435  ft.  of  12-in.;  1,472  ft.  of  10-in.; 
43,446  ft.  of  8-in. ;  4,434  ft.  of  6-in. ;  36,812  ft. 
of  4-in. ;  42,441  cu.  yds.  of  excavation ;  192 
manholes ;  50  ft.  of  16-in.  cast  iron  pipe ;  90  ft. 
of  6-in.  cast  iron  pipe;  24  ft.  of  8-in.  cast  iron 
pipe ;  146  tons  of  cast  iron  specials.  .  Plans 
and  specifications  are  on  file  at  the  office  of 
Henry  Hocker,  Director  of  Public  Service.  A. 
O.  Theobold  is  City  Engineer. 

^Bids  will  be  received  until  noon,  Aug.  22, 
by  Nelson  J.  Brewer,  Clerk  of  the  village  of 
Euclid,  O.,  for  furnishing  labor  and  material 
for  the  construction  of  a  6-in.  water  main  in 
Lawnview  Ave.,  from  the  north  line  of  Euclid 
Road  to  the  center  line  of  Roseland  Ave. 
Plans  and  specifications  are  on  file  at  the  town 
hall  or  at  the  office  of  F.  A.  Pease  Engineering 
Co.,  931  Williamson  Bldg.,  Cleveland,  O. 

^Bids  will  be  received  by  the  Director  of 
Public  Service,  Youngstown,  O.,  until  July  23, 
for  the  construction  of  sewers  in  sub  district 
No.  3  of  District  No.  1,  which  will  include  all 
the  streets  north  of  Robbins  Ave.  and  east  of 
Vienna  Ave. 

^•Director  of  Public  Service,  Galion,  O., 
will  receive  bids  until  noon,  August  1,  for 
furnishing  necessary  labor  and  material  for 
the  construction  of  sanitary  sewer  laterals 
in  the  following  sewer  districts  of  the  general 
sewer  plan :  Parts  of  sewer  districts  Nos.  1, 
2,  3,  5,  6  and  all  of  sewer  district  Nos.  7,  8 
and  9  as  provided  for  in  ordinance  No.  768 
of  the  ordinances  of  the  city  of  Galion,  O., 
and  parts  of  sewer  district  No.  11  provided 
for  in  ordinances  Nos.  758  and  759  of  the 
ordinances  of  the  city.  The  plans  and  esti- 
mates of  the  engineer  of  said  city  '•^.nteni- 
plate  the  use  in  all  of  the  districts  described 
of  vitrified  sewer  pipe  in  quantity  as  fol- 
lows: 4-in.,  36,812  ft.;  6-in.,  4,434  ft.;  8-in., 
43,446  ft.;  10-in.,  1,472  ft.;  12-in.,  435  ft.; 
15-in.,  2,402  ft. ;  excavation  is  estimated  at 
42,441  cu,  yds.;  manholes  required  are  192; 
cast  iron  pipe  required  is  estimated  as  fol- 
lows: 16-in.,  .50  ft.;  6-in.,  90  ft;  8-in.,  24  ft; 
special,  1.46  tons. 

Bids  were  opened  June  24  by  the  Director 
of  Public  Service  of  Youngstown,  O.,  for 
constructing  two  sewers,  the  contracts  being 
let  as  follows :  Fountain  St.  sewer,  P,  Diorio, 


at   $468;    Gibson    St,    sewer   at   grading,   Jas, 
McCarron,  at  $3,975. 

The  Garver  Contracting  &  Transfer  Co.  has 
been  awarded  a  contract  by  the  city  of  Ham- 
ilton for  the  construction  of  a  sanitary  sewer 
in  X.  Sixth  St.,  for  $1,711.  Bids  were  opened 
July  7, 

W.  E.  Gartland  of  Youngstown,  O.,  has  been 
awarded  a  contract  by  the  city  of  Struthers 
for  the  construction  of  sewers  both  sanitary 
and  storm  in  Short  St.  and  Elm  St.,  for  $4,982. 
Bids  were  opened  July  6. 

City  has  awarded  a  contract  to  Bockinham, 
Clark  &  Zigler,  Center  and  Marion  Sts.,  Mt. 
Gilead,  for  the  construction  of  4,000  ft.  of  4-in. 
6-in.  and  8-in.  vitrified  pipe  sewer  main.  The 
work  includes  nine  plain  manholes,  three  drop 
manholes  and  one  flush  tank.  The  contract 
was  awarded  for  $1,9.33.  Bids  were  opened 
July  8, 

Oklahoma. 

^•City  Council  of  Bridgeport,  Okla.,  will 
receive  bids  until  August  15,  for  the  exten- 
sion of  the  water  system  and  building  a  new 
power  house.  The  work  will  include  one  5 
h.  p.  two-cylinder  gasoline  engine,  one  7x5 
triplex  pump  single  acting.  Oklahoma  Engi- 
neering Co.,  Anadarko,  Okla,,  Engineers, 

The  Oklahoma  Engineering  Co.,  of  120 
Broadway,  Anadarko,  Okla.,  are  preparing 
plans  and  specifications  for  the  reconstruction 
of  the  Bridgeport,  Okla.,  waterworks.  Bids 
for  the  work  will  be  asked  next  month.  There 
will  be  required  one  25  hp.  double  cylinder  gas- 
oline engine  and  one  7-in.  x  8-in.  single  acting 
triplex   pump. 

The  city  of  Altus  has  retained  the  J.  W. 
Maxcy  Co.,  of  Houston,  Tex.,  as  engineer  for 
the  proposed  improvements  to  the  waterworks, 
estimated  to  cost  $130,000. 

The  city  council  of  Sapulpa  has  ordered  the 
establishment  of  a  filtering  plant.  Surveys 
have  been  made  for  the  building  of  a  $250,000 
water  system.  The  plans  of  making  the  Ar- 
kansas River  as  a  base  of  supply  has  been 
abandoned,  and  Rock  and  Pole  Cat  creeks  will 
probably  be  made  the  sources  of  supply. 

The  Oklahoma  Engineering  Co.  of  Ana- 
darko, Okla.,  has  been  retained  by  the  city  of 
Carnegie  as  engineer  for  the  proposed  im- 
provements to  the  waterworks.  The  estimated 
cost  of  the  improvements  is  $25,000. 

Oregon. 

Citizens  of  Brandon  at  the  city  election 
voted  a  bond  issue  of  $60,000  for  a  municipal 
waterworks.    J.  W.  Mast  is  mayor. 

Pennsylvania. 

An  ordinance  has  been  presented  to  the  city 
council  of  Harrisburg  providing  for  the  con- 
struction of  a  sewer  to  care  for  additional 
drainage  for  Market  St.,  east  of  13th.  It  is 
estimated  that  it  will  cost  $100,000  to  construct 
the  sewer.    M.  B.  Cowden  is  city  engineer. 

City  council  of  Lancaster  has  awarded  a 
contract  to  the  F.  X.  Hinden  &  Son  Co.,  for 
the  construction  of  the  Susquehanna  St.,  sewer 
for  $4,226,  and  for  the  construction  of  the 
Rockland  St.  sewer  for  $972. 

The  Pitt  Construction  Co.,  821  Fulton 
Bldg.,  Pittsburg,  Pa.,  has  been  awarded  the 
contract  for  constructing  a  sewage  disposal 
and  cast  iron  pipe  lines  at  the  State  Hospital 
for  the  Insane  at  Norristown,  Pa.  The  con- 
tract price  was  $39,629,  and  bids  for  the  work 
were  opened  July  8. 

An  ordinance  has  been  introduced  in  the  city 
council  of  Lancaster  providing  for  the  bor- 
rowing of  $75,000  for  the  erection  of  a  dam 
and  bridge  at  the  pumping  station,  an  auxil- 
iary plant  at  the  reservoir  and  for  the  laying 
of  water  mains  in  various  sections  of  the  city. 

Civil  Engineer  H.  B.  Norton  of  Ridgeway, 
Pa.,  has  been  retained  to  prepare  plans  and 
specifications  for  extending  the  waterworks 
system  of  Emporium.  The  work  includes  the 
construction  of  three  miles  of  mains  and  the 
construction  of   a  40,000,000-gal.   reservoir. 

The  citizens  of  Masontown  have  voted  the 
issuance  of  bonds  in  the  sum  of  $2-5,000  for 
the  construction  of  a  waterworks  and  sewer 
system. 

South  Dakota. 

City  council  of  Bridgewater  has  awarded  a 
contract    to    William    Welsh    to    construct    a 
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complete  sewer  system.  This  system,  together 
with  the  drainage  project  and  electric  lighting 
plant  aggregates  over  $20,000  expended  in  pub- 
lic work  for  the  summer. 

Texas. 

^Bids  are  asked  by  J.  G.  Sutton,  City  Sec- 
retary, Beaumont,  Tex.,  for  the  construction 
of  extensions  to  the  sewer  system.  The  work, 
according  to  plans  prepared  by  C.  L.  Scherer, 
City  Engineer,  will  include  100  lin.  ft.  of 
27-in.  pipe;  1,140  lin.  ft.  of  24-in.  pipe;  1,080 
lin.  ft.  of  18-in.  pipe;  3,445  lin.  ft.  of  15-in. 
pipe;  1,600  lin.  ft.  or  more  of  3.5x3  concrete; 
1,500  lin.  ft.  or  more  brick  or  concrete  sewer. 
Each  bid  must  be  accompanied  with  a  certified 
check  for  $1,000,  payable  to  E.  A.  Fletcher, 
Mayor. 

Bids  were  opened  July  6  by  the  Belton  San- 
itary Sewer  Co.,  Charles  B.  Smith,  Secretary, 
Belton,  for  constructing  a  sewer  system.  All 
bids  were  rejected  and  the  company  will  build 
the  system  itself  under  the  direction  of  its 
engineer.  The  work  on  which  bids  were 
asked  included  the  following:  4,017  ft.  of 
12-in.,  718  ft.  of  10-in.,  18,680  ft.  of  8-in.  vitri- 
fied pipe  sewers,  67  manholes,  10  flush  tanks, 
a  sewage  purification  plant  including  approxi- 
mately 3,556  cu.  yds.  earth  excavation.  366  cu. 
yds.  rock  excavation,  118  cu.  yds.  reinforced 
concrete,  80  cu.  yds.  plain  concrete,  .500  cu. 
yds.  broken  stone,  piping  and  accessories. 

Utah. 

The  city  council  of  Provo  has  passed  an 
ordinance  providing  for  the  construction  of  a 
sewer  in  district  No.  11  at  an  estimated  cost  of 
$30,356.  It  is  probable  that  the  sewer  will  be 
constructed  this  year. 

City  of  Pocatello,  Idaho,  has  voted  the  is- 
suance of  bonds  in  the  sum  of  $164,788  for  the 
construction  of  a  sewer  system  two  miles 
long,  according  to  the  approved  surveys  and 
estimate  of  cost.  This  sum  does  not  allow 
for  laterals,  which  will  be  considered  at  a 
later  period,  the  cost  of  them  being  estimated 
to  be  $250,000. 

Washington. 

Municipal  Commissioner  Nicholas  Lawson 
of  Tacoma  has  conferred  with  the  Northern 
Pacific  officials  iji  an  effort  to  get  easements 
over  10  miles  of  the  railway  company's  right- 
of-way  for  the  pipe  line  of  the  Green  River 
gravity  water  system.  Plans  have  been  pre- 
pared by  Engineer  J.  R.  Preble.  The  plans 
call  for  the  construction  of  two  tunnels,  one 
1,100  ft.  long,  the  other  250  ft. 

Plans  have  been  drawn  for  the  construction 
of  a  sewer  system  for  the  city  of  Hoquiam. 
The  system  as  planned  will  cover  the  entire 
city  and  will  cost  approximately  $200,000. 

The  board  of  public  works  of  Seattle  has 
awarded  a  contract  to  C.  J.  Erickson  for  the 
construction  of  the  Lake  Washington  division 
of  the  North  trunk  sewer  for  $720,000.  Pre- 
vious to  awarding  the  contract  the  board  has 
twice  rejected  bids  as  being  higher  than  the 
estimate  of  City  Engineer  R.  11.  Thompson, 
prepared  three  years  ago. 

Wyoming. 

Laramie,  Wyo.,  has  awarded  a  contract  to 
W.  II.  Inman  for  the  construction  of  a  sewer 
between  Seventh  and  Eighth  Sts.,  for  $1,375. 
The  sewer  will  be  2,830  ft.  in  length. 

Canada. 

+Bids  will  be  asked  until  noon,  July  26,  1)y 
P.  E.  Ryan,  Secretary  of  the  Commissioners 
of  the  Transcontinental  Ry.,  Ottawa,  Out.,  for 
Piping  System ;  Water  .System ;  Pipe  Timncls 
and  Wiring  Ducts  in  connection  with  tlie 
Transcontinental  Railway  shops  east  of  Win- 
nipeg, Man.  Plans  and  specifications  may  be 
seen  in  the  office  of  Gordon  Grant,  Chief  En- 
gineer of 'the  Commission,  Ottawa,  Out.,  or  in 
the  office  of  S.  R.  Poulin,  District  Engineer, 
St.  Boniface,  Man. 


ADVERTISEMENT. 

Houston.  Texas,  July  7,  1910. 
Plans  and   specificai'ions  are  invited  for 
the  heating  and  ventilating  system  of  the 
Houston   City,   Auditorium. 

Contractors  submitting  bids  are  re- 
quired to  submit  their  own  layout  with 
complete  specifications. 

It  is  proposed  to  heat  the  Auditorium 
proper  by  the  Plenum  System,  and  the 
otflees  by  direct  radiation.  The  outside 
temperature  to  be  taken  at  10  degrees 
above  zero  and  inside  air  to  be  heated  to 
70  degrees.  Seating  capacity  of  Audito- 
rium 7,000,  and  each  seat  to  be  provided 
with  2,400  cubic  feet  of  air  per  hour. 
Change  of  air  to  be  every  20  minutes,  and 
air  to  be  washed. 

The  Contractor  is  to  guarantee  that  the 
apparatus  when  completed  in  accordance 
with  his  specifications  and  plans  will  be 
of  ample  capacity  to  evenly  maintain  a 
temperature  of  70  degrees  F..  when  the 
outside  temperature  is  at  10  degrees 
above  zero,  and  tliat  the  apparatus 
throughout  will  have  a  free  and  rapid  cir- 
culation when  in  operation. 

Bids,  plans  and  specifications  to  be  ad- 
dressed to  Dan  C.  Smith,  Jr.,  City  Secre- 
tary and  controller  of  the  City  of  Hous- 
ton. Bids,  etc.,  to  be  received  until 
Aug.  1.  12  M.,  or  noon. 

Plans  of  Auditorium  can  be  seen  at  the 
offices  of  Mauran  &  Russell,  architects, 
St.  Louis,  and  at  the  offlce  of  F.  L.  Dor- 
mant, Consulting  Engineer.  Houston, 
Texas. 

A  certified  check  of  the  bidder  on  any 
bank  in  Houston,  Texas,  payable  to  the 
order  of  H.  B.  Rice.  Mayor,  for  5  per 
cent  of  the  bid  will  be  required  to  be  de- 
posited with  each  bid,  plans  and  specifica- 
tions. 

Bidders  must  examine  tlie  building  be- 
fore submitting  their  bids.  The  success- 
ful bidder  will  be  required  to  give  bond 
and  comply  with  the  City  Charter  re- 
specting contracts  and  to  execute  the 
usual  form  of  contract  as  prepared  by  the 
City  Attorney. 

The  right  is  reserved  to  reject  any  or 
all  bids,  plans  and  specifications  or  to  ac- 
cept any  bid  considered  advantageous  to 
the  City  of  Houston,  Texas. 

H.  B.    RICE.  Mayor. 


HEIDENREIGH'S 
"POCKETBOOK" 


The  large  sale  of  this  Pocketbook 
for  designers  of  reinforced  concrete 
demonstrates  again  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreich's  Pocketbook  is  directly 
comparable  with  the  best  pocketbooks 
on  structural  steel  work.  Its  tables 
are  very  complete.  The  book  is  leath- 
er bound,  374  pages,  and  its  price  is 
53.00  net,   postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355   Dearborn   Street,  Chicago 
13-21   Park   Row,  New  York 


THE    SANITARY    DISTRICT   OF 
CHICAGO. 

TO    CONTRACTORS. 
Sealed  Proposals  Addressed  to  the  Board 

of   Trustees   of  The   Sanitary   District 
of    Chicago    and    Endorsed 

"PROPOSALS  FOR  PAINTING  THE 
EIGHT-TRACI'I  BRIDGE"  will  be  re- 
ceived by  the  Clerk  of  the  said  Sanitary 
District  at  the  offices  of  the  said  District, 
on  the  fifteenth  floor  of  the  American 
Trust  Building,  Chicago.  Illinois,  until  12 
m..  standard  time,  on  Wednesday,  July  27, 
1910,  and  will  be  publicly  opened  by  the 
Board  of  Trustees  at  a  meeting  to  be  held 
on  that  day,  or  the  first  meeting  there- 
after. 

The  work  for  which  said  tenders  are 
invited  consists  of  PAINTING  CERTAIN 
PARTS  OF  THE  EIGHT-TRACK 
BRIDGE  crossing  the  Main  Channel  of 
The  Sanitary  District  of  Chicago,  in 
Campbell  Ave.,  near  Thirty-first  street,  in 
the  City  of  Chicago,  County  of  Cook,  State 
of  Illinois. 

The  said  work  is  to  be  performed  in  ac- 
cordance" with  specifications  and  contract 
furnished  by  The  Sanitary  District  of  Chi- 
cago, which  specifications  and  contract 
may  be  obtained  upon  application  at  the 
said  offlce  of  the  said  District. 

A  deposit  of  five  ($.5.00)  dollars  will  be 
required  for  each  set  of  specifications  tak- 
en out,  said  sum  to  be  refunded  by  the 
said  Sanitary  District  upon  the  return  of 
said  specifications  to  said  District  on  or 
before  August  15,  1910. 

All  bids  must  be  upon  blank  forms  of 
proposal  furnished  by  the  Sanitary  Dis- 
triet,  and  shall  be  made  in  accordance 
witli  and  to  conform  with  all  the  terms 
an(?  conditions  stated  therein. 

The  said  Board  of  Trustees  reserves  the 
right  to  reject  any  and  all  bids. 

THE  SANITARY  DISTRICT  OF  CHI- 
CAGO, 

By  ROBERT  R.  McCORMJCK. 
President  of  Its  Board  of  Trustees. 
Attest: 

J.   J.    CORCORAN,   Acting  Clerk. 
Chicago,  July  15,   1910. 

(Proposal     Advertisements     Continued     on 
Page   53.) 


Practical  Cement   Testing 

By  W.  PURVES  TAYLOR,  M.  S.C.  E. 

Engineer  In  Cliarse  of  Philadelphia  Municipal 

Testine  Laboratories. 

'PHIS  is  the  first  practical  and  exhaustive 
•'■  treatise  on  this  important  subject.  It  ha3 
already  been  adopted  as  a  text  book  by 
leading  technical  schools. 

Each  chapter  contains  a  minute  description  ot  the 
methods  followed  in  the  author's  laboratory  and 
many  valuable  su^tiestioos  as  to  the  "how"  and 
'  why"  of  cement  testing.  The  observations  on  the 
interpretation  of  results,  one  of  the  most  difficult 
tasks  of  the  novice,  are  especially  pertinent  and 
are  expressed  in  a  fair  and  conservative  manner. 

The  booli  is  so  complete  that  it  can  be  put  in  the 
hands  of  a  youne  eni^ineer  with  confidence  that  It 
will  enable  him  to  make  reliable  tests  on  cement. 
The  wealth  of  photoiiraplis  and  line  cuts  furnish 
the  pictorial  examples  of  how  to  conduct  cement 
tests,  and  the  300  pages  of  texts  are  so  explicit  that 
even  the  most  inexperienced  man  can  soon  learn 
the  art  of  cement  testing.  Yet  the  book  has  not  a 
superHuous  paragraph. 

Cloth,  6x9  inches;  330  pages;  142  lllustrationsi 
58  tables;  $3.00  net,  postpaid. 

The   Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL. 
13-21  Park  Row,  Ni;W  YORK 
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The    Contract   System   on  Government 

Land  Surveys  to  Be  Abandoned — A 

Bonus   System   Should  Be 

Substituted. 

Recent  press  reports  state  that  the  federal 
government  has  determined  upon  abandoning 
the  contract  system  of  surveying  government 
lands.  Unquestionably  the  contract  system  has 
enabled  the  government  to  secure  the  division 
of    lands    into    townships    and    sections    at    a 


work-  on  '"1'°'^  ^^^^-  =°''  °f  d°'"8  the  same 
work  on  a  salary  basis,  but  it  has  always  been 
a  question  whether  the  money  thus  saved  was 
wisely  saved.  The  inevitable  tendency  has 
been  to  rush  through  the  contract  survey  at 
the  expense  of  accuracy,  and  the  subsequent 
litigation  where  sections  corners  have  disap- 
peared has  probably  cost  the  land  owners  far 
more  than  was  saved  by  a  cheap  survey. 

Inspection  of  contract  work  is  obviously  an 
essential  part  of  a  successful  contract  system, 
but  inspection  of  a  land  surveyors'  work  is 
not  always  made  readily  without  an  expense 
that  IS  unreasonably  great.  In  fact,  a  thor- 
ough inspection  amounts  to  a  partial  resurvey 
to  check  the  accuracy  of  the  work,  for  a  dis- 
honest surveyor  can  so  fudge  his  notes  as  to 
make  an  appearance  of  accuracy  in  "closing" 
The  writer  has  had  occasion  many  times  to 
subdivide  sections  whose  corner  posts  were 
oO  ft  or  more  away  from  where  they  should 
nave  been.  In  one  instance  the  error  was  150 
ft.  Doubtless  this  survey  had  been  made  with 
a  compass,  and  in  a  manner  so  hurried  as  to 
make   accuracy   an   impossibility. 

In  spite  of  such  serious  objection  to  the 
contract  system  of  land  surveying,  its  merit 
of  cheapness  has  been  so  pronounced  as  to 
warrant  an  effort  to  secure  its  continuance  in 
a  modified  form.  The  modified  form  that  we 
would  propose  is  the  application  of  the  bonus 
system  in  the  payment  of  the  salaried  sur- 
veyors employed  by  the  government.  Having 
established  what  is  a  fair  day's  work  under 
any  given  conditions,  a  bonus  should  be  of- 
fered for  every  mile  of  line  run  in  excess  of 
the  standard.  The  bonus  should  be  distributed 
among  the  members  of  the  surveying  party 
in  proportion  to  their  respective  monthly  sal- 
aries. In  order  to  provide  against  any  ten- 
dency to  slight  the  work,  a  thorough  system 
of  inspection  should  be  developed.  This  might 
well  include  the  remeasurement  (by  inspec- 
tors) of  at  least  one  section  in  every  town- 
ship, and  it  should  certainly  include  the  care- 
ful examination,  not  only  of  all  field  notes, 
but  of  office  comoutations.  The  latter  should 
be  made  in  office  books — not  on  loose  leaves — 
and  should  be  part  of  the  exhibits  used  in 
inspecting  the  work. 

We  have  understood  that  on  the  U.  S.  Geo- 
logical Survey  staff  there  are  certain  engineers 
who  have  developed  cost  keeping  systems  that 
have  resulted  in  a  very  great  decrease  in.  unit 
costs.  If,  in  addition  to  the  use  of  a  cost 
keeping  system,  the  bonus  method  of  payment 
were  adopted,  it  can  scarcely  be  doubted  that 
much  greater  reductions  in  unit  costs  would 
follow.  The  payment  of  bonuses  on  govern- 
ment construction  work  is  very  likely  to  lead 
to  corrupt  practice,  due  to  the  large  sums  in- 
volved as  well  as  to  the  character  of  the  em- 
ployes. But  the  men  engaged  on  government 
surveys  are  of  high  intelligence  and  integrity, 
the  sums  involved  in  bonuses  would  be  rela- 
tively small,  and  the  work  is  of  a  class  that 
can  not  be  covered  up.  The  conditions,  there- 
fore, are  extremely  favorable  for  an  applica- 
tion of  the  bonus  system. 

We  are  aware  that  the  payment  of  anything 
more  than  a  fixed  salary  to  a  government  em- 
ploye, particularly  to  an  engineering  employe, 
is  not  in  accord  with  precedent.  Yet  the  bonus 
principle  is  obviously  so  sound  that  no  one 
can  present  anything  else  than  a  specious  ar- 
gument against  the  proposed  practice. 

Engineers  in  private  practice  and  those  in 
charge  of  railway  surveys,  etc.,  will  do  well 
to  establish  bonus  payments  on  all  surveys. 
The  invariable  effect  is  a  stimulus,  both  to 
the  mental  and  physical  energy  of  the  men. 
Perhaps  no  class  of  men  require  such  a 
stimulus  less  than  do  engineers  on  a  railway 
survey.  Yet  even  they  will  be  found  to  have 
available  reserve  energj-,  particularly  o'  the 
kind  that  involves  a  greater  use  of  the  wits. 
And  the  thought  suggests  itself  to  us  that 
another  form  of  bonus  might  well  be  offered 
to  the  chief  of  a  railway  party  and  his  prin- 
ciple assistants,  namely,  a  bonus  for  reducing 
construction  quantities  and  costs  without  in- 
creasing subsequent  operating  expense.  How 
often  has  it  happened  that  a  survey  over  the 
same  general  route  has  developed  a  far  better 
line,  when  the  only  stimulus  was  to  excel  the 
work  done  by  a  predecessor.     So  well  known 


IS  this  phenomenon  that  certain  chief  engi- 
neers never  select  a  final  location  until  at  least 
two  experienced  locating  engineers  have  com- 
peted with  one  another  in  securing  the  best 
route.  Were  a  substantial  bonus  offered  to 
the  party  whose  location  possessed  the  great- 
est economic  merit,  there  can  be  no  doubt 
whatever  that  the  bonus  would  prove  itself 
the  wisest  kind  of  investment. 


Cost  Per  Mile  of  Roads  Constructed 
in  1909  in  Massachusetts. — The  average 
cost  per  mile  exclusive  of  bridges  for  the 
section  of  macadam  roads  completed  during 
1909  under  the  direction  of  the  Massa- 
chusetts Highway  Commission  was  $8,177. 
The  following  table  shows  the  cost  per  mile 
for  the  various  sections : 


Town  or  City.  Sq.  yds. 

Agawam'    7,70.5 

Altleborough     6,500 

Becket.    1D08 31,083 

Blllerica,  1908 5,088 

Chilmaik,    1908' 5.332 

Chester-Huntington.   11,367 
Clarksburg,    1907-09..     4,152 

Deerneld'    5,245 

Dighton,    1908 5,943 

Duxburyi  6,070 

Erving    5,755 

Foxborough,    1908 5,963 

Harwich-Brewster- 

Orleans.    1908' 10,301 

Holden.    1908 3.217 

Ipswich    7,750 

Littleton    4,583 

Marlborough,  1908'...     7,160 

Marshfield' 6,498 

Mllford'  5,488 

Montague  5,308 

Norton.    1D08 6,957 

Oxford.  1908 5,500 

Oxford.   1909'    6,313 

Palmer,  1908 30.450 

Randolph    4.553 

Rowley^   12,331 

Scituatei    4.500 

South  Hadley  5.473 

Sterling   5,333 

Sunderland    1,488 

T.vngsborough    16^423 

Wareham-Rochester"   13,743 

Weymouth.    1908 7,750 

West  Newbury 12,085 


Cost 

Miles. 

per  mile. 

.876 

$11,530.01 

.740 

5,651.01 

3.532 

12,005.24 

.578 

9.909.05 

.814 

5,798.46 

1.292 

7,737.47 

.478 

15.122.17 

.600 

14,646.73 

.677 

5.920.97 

.690 

7,435.24 

.454 

10,590.24 

.677 

5,922.62 

1.951 

4.572.35 

.366 

7.060.25 

.881 

9,221.06 

.521 

1,420.40 

.814 

5,858.75 

.738 

6,307.77 

.62r 

8.528.00 

.603 

8,177.18 

.790 

5,569.50 

.625 

8,707.60 

.718 

8,212.74 

3.441 

10,214.65 

.517 

5.212.90 

1.401 

4.837.42 

.510 

11.654.71 

.622 

11,154.29 

.606 

7,900.64 

.170 

9,388.94 

1.867 

8,026.61 

1.562 

3.723.92 

.881 

4,653.42 

1.373 

9,461.47 

Totals  :S.?,407       33.189 


•Includes  cost  of  bituminous  surfacing  »Ma- 
cadam  12  ft.  in  width.  >Sand  and  oil  mixture 
greater  than  3  ins.  in  thickness,  'Gravel  road 
with  sand  and  oil  .surface.  ^2,420  ft.  gravel- 
balance  macadam. 
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Tree  Planting  by  the  Massachusetts 
Highway  Commission — The  State  High- 
way Commission  of  Massachusetts  early  rec- 
ognized the  advantage  of  the  systematic 
planting  and  maintenance  of  shade  tr^es 
along  state  roads  and  during  the  past  six 
years  the  Forester  of  the  Commission  has 
planted  13,6G6  new  trees.  The  number  of 
new  shade  trees  planted  in  1909  was  730,  the 
varieties  being  as  follows: 

American  elm 194 

Norway  maple   159 

Sugar    maple     .■...':.'.■.■::;;:     159 

English    ash 

American  ash   '.' ' ', 

Russian    willow 

In  addition  to  the  above,  119  seedling  ash 
trees  were  planted.  The  average  cost  of  new 
planting  in  1909  was  $0.74  each,  to  which 
should  be  added  the  cost  of  preparing  the 
ground  the  previous  year  $0.49  each,  making 
the  total  cost  $1.23  each.  The  cost  of  main- 
tenance in  1909  was  22  cts.  per  tree. 

The  total  number  of  trees  replaced  in  1909 
was  794.  The  Commission  at  the  end  of  1909 
had  5,174  trees  on  hand  in  its  nursery,  of 
which  4,084  were  small  trees. 

In  order  to  reduce  the  number  of  weeds 
that  naturally  grow  about  the  planted  trees, 
the  dressing  in  1909  was  placed  under  the 
roots  of  the  newly  planted  trees  instead  of 
oyer  them  as  a  mulch,  as  had  been  done  pre- 
viously. To  further  aid  in  keeping  a  neat  ap- 
pearance, an  experiment  was  made  of  sow- 
ing white  clover  seed  around  the  tree  to 
crowd  out  the  weeds ;  later  this  is  to  be  dug 
into  the  so-'l  for  its  fertilizing  value. 


Copyright    1910,    by   the   Myron    C.    Clark    Publishing   Co. 


Cost  of  Manholes. — The  cost  of  construct- 
ing concrete  manholes  complete  on  the  Louis- 
ville sewer  is  about  $20  per  cu.  yd.,  or  about 
$20  for  every  4  ft.  vertical  height  of  manhole. 

All    RighU   of    Republication    Reserved. 
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Forms  for  the  Construction  of  the  Locks 

and  Dams  of  the  Pacific  Division, 

Panama  Canal. 

BY   ALEX.    P.    CRARY.* 

In  the  construction   of  the  locks  and  dams 
at  Pedro  Miguel  and  Miraflores,  wooden  forms 


bolts  A  on  the  outer  ends  of  which  are  placed 
cast  iron  washers  and  nuts  which  are 
tightened.  The  guide  piece  is  now  placed  on 
top  of  the  panel,  being  lightly  nailed  to  the 
projecting  uprights  and  the  bolts  B  with  the 
anchor  nuts  inserted.  Next  the  form  is  lined 
up  by  bracing  the  lower  ends  of  the  uprights, 
if  the  form  has  to  come  out,  or  wedging  out 
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lower  waling  into  old  anchor  nuts  in  the  wall 
and  by  wedges  between  the  lower  ends  of  the 
uprights  and  wall.  Thus,  to  throw  the  line 
out,  loosen  up  on  the  wedges  and  tighten  up 
on  the  bolts;  and  to  throw  the  line  in,  reverse 
the  operation. 

The  forms  are  raised  by  a  stone  derrick  and 
a  hand  winch  mounted  on  a  car,  which  runs 
on  a  narrow  gauge  track  on  the  top  of  the 
wall. 

There  are  two  objects  in  using  guide  pieces 
in  connection  with  a  panel  as  above  described, 
namely :  the  guide  piece  forms  a  foundation  on 
which  to  set  the  panel ;  and  by  keeping  it 
snug  against  the  face  of  the  wall  at  the  joints 
between  layers,  it  prevents  the  formation  of  a 
lip  or  slight  over-hang  which  always  occurs 
when  new  forms  are  placed  against  old  con- 
crete. To  accomplish  this  requires  the  use 
of  two  bolts  joined  together  by  a  sleeve  nut 
instead  of  one  single  bolt.  The  sleeve  acts 
as  a  nut  to  hold  the  guide  piece  in  place  while 
the  panel  is  being  raised,  also  as  a  coupling  to 
hold  the  two  bolts  together. 
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Fig.   1. — Details  of  Anchor  Nuts  and   Bolts    for   Holding   Form   Panels. 


of. the  built-up  panel  type  are  being  used  for 
the  face  walls.  They  are  so  constructed  that 
they  carry  the  walls  up  in  6-ft.  layers.  The 
uprights,  which  are  spaced  2  ft.  6  ins.  on 
centers,  act  in  cantilever  and  are  anchored  to 
the  layer  of  concrete  next  below  that  for  which 
the  forms  are  set.  The  anchor  nut,  with 
bolts  A  and  D  and  the  sleeve  nut,  Fig.  1,  form 
the  anchoring  device.  The  anchor  nut  is 
placed  8  ins.  below  the  top  of  the  layer  and 
about  18  ins.  in  from  the  face,  and  is  held  in 
position  while  the  concrete  is  being  put  around 
it  by  bolt  B,  Fig.  2,  on  which  it  is  screwed; 
bolt  B  is  supported  by  the  forms.  The  diam- 
eter of  the  shank  of  bolt  B  is  larger  than  that 
of  its  threads.  It  is  made  so  for  the  purpose 
of  molding  a  hole  in  the  concrete  sufficiently 
large  that  a  bolt  of  the  same  diameter  as  that 
of  the  threads  at  the  end  of  the  bolt  B  can 
be  freely  inserted  after  it  has  been  removed. 
By  this  arrangement  it  is  possible  to  remove 
bolt  B  before  it  becomes  frozen  in,  thereby 
leaving  a  hole  into  which  the  anchor  bolt  D 
can  be  inserted  and  screwed  into  the  anchor 
nut  at  any  time  thereafter. 

One  set  of  forms  consists  of  three  pieces — 
the  built-up  panel,  which  is  the  main  part,  and 
two  guide  pieces.  The  panel  is  the  lagging, 
the  uprights  and  the  waling  nailed  and 
fastened  together  in  one  piece,  and  the  guide 
pieces  are  simply  boards  which  are  placed 
above  and  below  the  panel  and  through  which 
the  belt  holes  are  bored.  In  the  panel  the 
holes  go  through  the  waling  and  lagging  about 
i  ins.  from  the  center  of  the  uprights. 

In  operation  the  forms  for  the  first  or  bot- 
tom layer  are  set  up  and  braced  by  struts  in 
the  ordinary  way  with  top  line  of  lagging  be- 
ing the  guide  pieces  through  the  holes  ot 
which  are  placed  bolts  B  with  the  anchor  nuts 
on  their  inner  ends.  From  li  to  18  hours  alter 
the  concrete  has  been  laid,  bolts  B  arc  removed 
and  bolts  D  inserted  and  screwed  into  the 
anchor  nuts  with  a  Stillsin  wrench  which  takes 
hold  of  the  turned  down  ends.  Then  on  the 
outer  ends  of  these  bolts  are  placed  the  sleeve 
nuts  which  are  tightened  to  hold  the  guide 
piece  snugly  against  the  concrete.  The  next 
step  is  to  take  the  form  away  from  under  the 
guide  piece  which  is  now  bolted  to  the  con- 
crete and  begin  the  regular  form  work  by 
placing  the  built-up  panel  on  top  of  the  guide 
piece.  The  panel  is  so  placed  that  the  bolt 
holes  in  the  waling  come  directly  in  front  of 
the  sleeve  nuts.  Through  these  holes  and 
screwing  into  the  sleeve  nuts  are  inserted  the 

•Junior  Engineer,  Pacific  Division,  Istiimian  Ca- 
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the  lower  ends  if  it  has  to  go  in. 

After  the  second  layer  of  concrete  is  com- 
pleted, the  same  operation  as  that  described 
above  is  again  performed,  except  that  the 
panel   is   raised   instead   of   using  a   new   one 


Incubator    for    Thawing    Dynamite — Mr. 

A.  L.  Lamb  in  the  Mining  and  Scientific 
Press  recommends  the  use  of  ordinary  chick- 
en incubators  for  thawing  d}'namite.  He 
writes :  "I  have  used  a  common  chicken  in- 
cubator for  the  past  two  years  for  thawing 
giant  powder,  with  most  gratifying  results. 
It  has  the  following  advantages:  (1)  There 
is  a  dry  even  heat,  just  what  is  wanted  for 
powder;  (2)  no  danger  of  overheating;  (3) 
tlie   powder    is   always    ready ;    (4)    the   time 
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Fig.  2 — Sketch   Showing   Sequence   of   Positions  of   Form   Panels  as   Work 

Progresses. 


and  that  which  served  as  the  lower  guide 
piece  now  becomes  the  upper  one  and  in  this 
way  the  same  forms  are  carried  right  up  for 
each  successive  layer  as  the  wall  progresses. 
In  the  upper  layers  the  forms  are  brought  to 
line  by  means  of  bolts  inserted   through  the 


saved  is  worth  many  times  the  cost  of  the 
machine;  (5)  always  having  the  powder  ii> 
prime  condition  for  firing,  you  will  get  the 
very  best  results;  (6)  the  cost  of  fuel  is 
low;  (T)  last,  but  not  least,  it  is  perfectly- 
safe." 
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July  27,   1910. 
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Methods  and  Cost  of  Constructing  Con- 
crete Core  Wall  in  Moline  Pool  Dam 
in  Mississippi    River  at 
Moliue,  111.'' 

The  Mississippi  River  at  Moline  is  divided 
into  two  parts,  known  locally  as  the  "Main 
Channel"  and  the  "Moline  Pool."    The  pool  is 


pool  side  of  the  dam  to  a  uniform  height,  then 
Iiile  rock,  etc.,  against  its  face  up  to  the  crest, 
and  make  the  wall  hecome  eventually  a  core- 
wall  in  fact  as  well  as  in  name.  It  will  be 
noted  that  in  this  wall  the  crest  is  really  the 
vital  part,  all  the  crevasses  occurring  from'dis- 
intcgration  beginning  at  the  top. 

Following  the  above  general  plan,  about  6,- 
300  lin.  ft.  of  wall  has  been  constructed  dur- 


Fig.  3 — View  of  Work   Showing    Method   of   Handling   Panel    Forms. 


formed  and  the  two  channels  divided,  by  a 
longitudinal  dam,  the  lower  end  of  which  is 
at  Moline  Lock.  The  lock  lies  on  the  channel 
side  of  Rock  Island  (called  Arsenal  Island), 
owned  by  the  United  States  Government  and 
occupied  by  the  Rock  Island  Arsenal,  the  head 
of  which  island  lies  about  opposite  20th  St., 
in  Moline.  The  arsenal  water-power  station, 
and  also  one  of  private  ownership,  lie  between 
.Arsenal  Island  and  the  Moline  shore.  The 
head  for  their  power  is  obtained  by  the  above- 
mentioned  longitudinal  dam,  which  extends  up- 
stream to  a  point  just  above  what  is  know-n 
as  Duck  Creek  Chain,  in  the  main  channel  of 
the  river,  about  3  miles.  The  fall  at  low 
water  in  this  3  miles  is  about  8  ft. 

The  lower  half  mile  of  the  dam  is  practically 
new.  having  been  constructed  in  1906  and  1907, 
at  the  time  of  the  construction  of  the  lock. 
This  part  is  built  of  gravelly  sand,  heavily  rip- 
rapped  with  rock  obtained  from  the  nearby 
channel  excavations,  to  a  height  of  2  ft.  above 
any  known  high  water.  Above  this  half-mile 
stretch  the  dam  is  old,  having  been  built  in 
sections,  the  beginning  of  construction  dating 
back  to  the  sixties.  About  2,.300  ft.  at  the 
lower  end  of  the  old  portion  of  the  dam  is 
built  of  rock-filled  cribs  reinforced  on  the  out- 
side with  rock,  some  of  which  was  laid  by 
hand  in  the  shape  of  paving.  This  portion, 
except  at  a  few  points,  rises  above  high  water, 
but  leaks  badly  in  spots.  The  remainder  of 
the  dam  was  constructed  of  sand-filled  coffer- 
dam, double-lap  sheathing  of  mill  slabs,  etc., 
and  all  covered  with  loose  rock.  This  portion 
was  very  irregular  as  to  height  and  acted  as 
a  spillway  during  high  water  stages  of  the 
river.  It  was,  therefore,  subject  to  disinte- 
gration from  the  top,  and  crevasses  of  con- 
siderable size  occurred  annually,  which  here- 
tofore had  been  repaired  by  the  use  of  waste 
rock  from  the  channel  excavation.  The  ex- 
pense of  this  repair  work  was  inconsiderable, 
as  the  excavated  material  had  to  be  wasted, 
anyway,  and  it  cost  no  more  to  place  it  on  the 
dam  than  to  dispose  of  it  in  other  ways.  In 
anticipation  of  the  time  when  the  completion 
■of  the  channel  excavation  would  exhaust  the 
supply  of  rock  available  for  tliis  purpose,  it 
became  necessary  to  adopt  some  method  of 
making  the  dam  permanently  secure.  In  this 
day  and  age  of  concrete  construction,  that  ma- 
terial was  naturally  turned  to  for  a  solution 
of  the  problem,  and  the  writer  was  directed 
to  make  a  report  on  the  subject.  After  con- 
siderable study,  it  was  decided  that  the  best 
plan  would  be  to  build  a  concrete  wall  on  the 
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ing  the  past  two  seasons.  In  addition  to  the 
wall  proper,  the  fill  on  the  back,  or  river  side, 
is  leveled  down  to  a  grade  a  few  inches  below 
the  crest  of  the  wall,  and  after  being  thor- 
oughly washed  and  puddled  with  a  stream  of 
water  under  heavy  pressure,  is  slushed  over 
with  a  layer  of  wet  concrete  and  smoothed 
up  to  the  elevation  of  the  wall.  The  average 
thickness  of  the  paving  above  the  level  of  the 
backfill  is  about  5  ins. ;  but  the  effective  depth 
is  much  more,  owing  to  the  wet  concrete  sink- 
ing into  the  voids  of  the  rock.  On  the  por- 
tion constructed  in  1908  the  paving  averages 
19  ft.  in  width  and  slopes  slightly  toward  the 
river  side.  After  last  springs  high-water  sea- 
son, it  was  found  that  the  loose  rock  imme- 
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Fig.  1 — Details  of  Forms  in  Place  with  Con- 
crete Filling. 

diately  under  the  lower  edge  of  the  paving  had 
been  washed  away  to  some  e.xtent,  although 
the  concrete  was  not  broken  down  except  at 
one  point  where  a  small  piece  had  fallen. 
Along  the  wall  constructed  in  1909  the  paving 
is  about  15  ft.  in  width,  due  to  the  fact  that 
there  is  much  less  material  in  this  portion  of 
the  dam;  but  it  is  sloped  toward  the  river  side 
so  that  the  outer  edge  will  be  under  the  sur- 
face of  the  water  in  the  river  at  times  of  spill. 
In  its  original  condition  the  dam  was  very 
irregular  as  to  alignment,  width  and  slope  of 
sides.  In  constructing  the  wall  the  general 
line  of  the  dam  is  followed,  but  the  small  ir- 
regularities are  smoothed  out. 

The  construction  details  are  as  foiioT»«.-  a 
dipper  dredge  is  first  employed  to  dig  a  trench 
along  the  toe  of  the  dam  to  steepen  the  slope 
to  its  most  abrupt  angle  of  repose  and  to  get 
down  through  the  mud,  sand,  etc.,  to  the  solid 
rock  bottom.  Following  the  dredge  a  drill- 
boat  is  employed  to  drill  holes  10  ft.  apart 
along  the  toe  of  slope  and  approximately  3 
ft.  therefrom.  These  holes  are  carefully 
placed,  as  the  alignment  of  the  wall  depends 
on  their  proper  location.  Upright  6x8  in. 
form  posts  having  a  2-in.  steel  rod,  pointed  on 
the  lower  end,  bolted  thereto,  and  allowed  to 
extend  about  1%  ft.  below  the  end  of  the  post, 
are  then  set,  being  dropped  into  the  holes  by 
the  drillboat  crew  as   fast  as  the    holes    are 


drilled,  and  left  standing.  Later  the  posts  are 
lined  up,  slanted  to  a  batter  of  about  1  to  3%, 
and  tied  to  anchorages  in  the  rock  dam  by  3x 
G-in.  strips  bolted  to  the  sides  of  the  posts. 
The  remainder  of  the  form  consists  of  hori- 
zontal Cx6-in.  waling  strips  spaced  by  means 
of  sink  planks  about  3V4  ft.  between  centers, 
and  2-in.  plank  sheathing  set  ■.■n  end  to  make 
as  good  a  contact  as  possible  with  the  irregu- 
lar bottom.  It  will  be  noted  that  only  the 
face  side  of  the  wall  is  joined,  the  rough 
slope  of  the  dam  forming  the  back  side,  ex- 
cept near  the  top,  where  the  section  is  reduced 
to  a  finish  to  a  2- ft.  width  of  coping. 

The  concrete  plant  was  erected  on  a  flat 
barge  and  consists  of  a  rolling  drum  mixer  and 
small,  stiff-leg  derrick  with  a  "lO-ft.  boom,  to- 
gether with  the  necessary  boilers,  hoisting  ap- 
paratus, etc.  This  barge  is  floated  alongside 
the  form,  with  the  gravel  and  cement  barges 
on  its  other  side.  A  straight  sided,  bottom- 
dumping  bucket  was  designed  for  the  work, 
arranged  with  two  doors  joining  at  the  center 
and  held  shut  by  latches  that  can  be  tripped 
at  fill  by  latch  strings.  The  concrete  is  de- 
posited directly  in  the  water  with  this  bucket 
with  very  little  agitation  or  loss  of  cement. 
For  conveying  the  raw  material  to  the  mixer 
a  special  arrangement  of  an  automatically 
dumping  skip  car  was  devised.  .A  hinged  and 
counter-weighted  track  extension  allows  the 
car  to  run  out  to  the  center  of  the  gravel 
barge  moored  alongside,  where  it  is  filled  by 
hand.  The  car  itself  is  gaged  so  that  the 
proper  quantity  may  be  secured.  \  small  barge 
containing  the  <:cment  is  moored  alongside  the 
gravel  barge,  the  cement  being  carried  a  few 
steps  by  hand  and  dumped  into  the  skip  car 
from  the  containing  sacks. 

The  proportions  used  average  about  1 
cement  to  6  gravel.  For  the  deeper  portions 
of  the  wall,  the  gravel  is  reduced  to  about  a 
l-to-.5  mixture  to  allow  for  some  loss  of 
cement,  but  the  top  of  the-  dam  is  made  of 
proportions  of  about  1  to  7.  The  gravel  is 
furnished  on  United  States  barges  by  coutract, 
being  pumped  direct  from  the  river  bed.  It  is 
not  screened  and  re-mixed,  as  is  the  practice 
in  some  localities,  since  the  natural  mixture  is 
quite  uniform  and  tests  show  voids  running 
from  12.5  to  17  per  cent.  The  depth  of  water 
in  which  concrete  has  been  deposited  varies 
from  5.5  to  1.7  ft.  A  considerable  length  of 
wall  was  built  with  the  depth  at  the  latter 
figure.  In  this  case  it  was  found  inadvisable 
to  attempt  to  carry  the  wall  to  completed 
height  in  one  day,  due  to  the  excessive  pres- 
sure on  this  style  of  form.  It  can  be  readily 
seen  that  a  continuous  contact  between  the 
form  and  the  rough  rock  bottom  would  oot 
be  had.  Occasionally,  a  stone  would  fall  from 
the  dam  and,  lodging  along  the  line  of  the 
form,  would  prevent  the  sheathing  from  reach- 
ing to  the  proper  depth,  and  a  hole  would  be 
the  result.  It  was  found  that  concrete  to  a 
height  of  3  or  4  ft.  would  not  run  out,  but  if 
an  attempt  wa^  made  to  carrj'  the  section  to 
completion  a  leak  would  result,  and,  once 
started,  it  could  not  be  stopped  until  equilib- 
rium was  restored.  For  this  reason  the  cus- 
tom was  established  of  building  the  deeper 
sections  in  two  layers.  Scrap  steel  rods,  etc., 
in  short  lengths  were  stuck  into  the  first 
layer  to  assist  in  bonding. 

When  the  work  was  started,  alternate  sec- 
tions were  constructed,  the  intermediate  sec- 
tions being  filled  later;  but    in    some     cases 
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Fig.    2 — Completed    Core    Wall    and    Apron 
with  Rock  Filling. 

where  the  dam  behind  the  wall  had  quite  a 
strong  leakage  it  was  found  better  to  build 
continuously  and  push  the.  leak  ahead,  each 
day's  work  being  ended  at  a  bulkhead.  Later, 
this  practice  was  followed  altogether.     Some 
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cement  was  lost  at  points  opposite  the  leaks, 
but  not  enough  to  materially  weaken  the  dam. 
It  must  be  remembered  that  the  upper  part  of 
this  wall  is  the  vital  part,  as  the  dam  breaks 
from  disintegration  on  the  crest.  For  this 
reason  a  reinforcing  rod  of  about  seven- 
eighths  inch  diameter  is  run  longitudinally 
about  6  ins.  below  the  coping  of  the  wall,  tied 
by  8-ft.  rods  set  vertically  near  the  face  of 
the  wall  and  bent  at  the  top  to  hook  over  the 
longitudinal  rod.  This  is  done  to  hold  in 
place  any  chunks  of  concrete  which  might 
come  loose  through  shrinkage  cracks  or  from 
impact  of  running  ice. 

The  work  is  being  conducted  by  hired  labor, 
and  the  wages  paid  on  the  concrete  outfit  are 
as  follows : 

One  foreman,  at  $90  per  month;  1  derrick- 
man,  at  $90  per  month ;  2  firemen,  at  $40  per 
month ;  1  hoistman  on  conveyor,  at  $40  per 
month;  1  watchman,  at  $40  per  month;  U 
laborers,  at  $1  to  $1.25  per  day,  depending  on 
scarcity  of  labor.  Also,  the  drillboat  crew,  of 
1  drillrunner,  at  $60  per  month,  and  1  fireman, 
at  $40  per  month. 

Subsistence  and  sleeping  quarters  are  fur- 
nished to  all  employes  in  addition  to  the  above 
wages.  Eight  hours  constitute  a  day's  work, 
and  the  usual  Saturday  half-holidays  are  al- 
lowed at  full  pay  during  July,  August  and 
September.  Full  pay  is  allowed  to  all  em- 
ployes for  all  legal  holidays.  Weather  condi- 
tions are  usually  good  in  the  summer  season, 
but  about  six  weeks  in  the  spring  and  four 
weeks  at  the  end  of  the  season  in  November 
are  usually  attended  by  storms  and  exceeding 
ly  high  winds. 

The  cement  is  taken  from  the  cars  and 
stored  in  a  warehouse  and  afterwards  loaded 
on  the  barges  by  hand.  All  cement  is  tested 
in  a  laboratory  on  the  office  boat. 

The   dredging  and   towing   expense   is   also 


charged  for  the  time  put  in  by  the  dredge  at 
digging  the  trench  and  by  the  towboat  m 
carrying  the  various  supplies  to  the  work. 

A  cost  statement  of  the  work  to  date  is  as 
shown  by  the  accompanying  table : 

The  above  statement  includes  all  money 
spent  on  the  work  in  plant  construction  and 
operation,  material,  and  supplies  of  all  kinds, 
repairs  during  season,  superintendence,  held 
and  main  office  charges  and  a  plant  charge 
presumed  to  be  equal  to  its  rental  charge  were 
it  not  owned  by  the  United  States  Govern- 
ment. 

The  strengthening  of  this  dam  is  of  great 
importance  in  the  now  approved  6-ft.  channel 
project,  in  that  the  low-water  level  in  Moline 
Pool  is  to  be  raised  2  ft.  above  present  height 
of  4  ft.  minimum,  and  the  dam  will  have  to 
stand  an  added  pressure  due  to  this  increase 
in  height. 

There  is  a  total  length  of  about  one  and 
one-third  miles  of  the  wall  yet  to  be  built. 


A   Sectional    Steel    Shell    for    Concrete 

Piling  Work  in  Confined  Spaces. 

In  constructing  the  New  York  passenger 
subway  connecting  the  Brooklyn  and  Wil- 
liamsburg bridges  a  portion  of  the  line  crossed 
the  area  formerly  occupied  by  the  Collet 
Pond  and  it  was  considered  advisable  at  this 
point  to  carry  the  structure  on  piles.  Owing 
to  the  limited  headroom  the  driving  of  full 
length  piles  was  impracticable  and  to  supply 
the  need  a  sectional  steel  tubular  casing, 
which  could  be  sunk,  a  section  at  a  time,  and 
afterward  filled  with  concrete,  was  designed 
in  the  shops  of  John  Simons  Co.,  of  New 
York  city.  This  casing  is  illustrated  in  the 
accompanying  cut.  It  is  made  in  sections  of 
any  length   from  4   ft.  to  20  ft.  and  the  pilot 


Cost    Statement. 

Expenditures.   1907    $5,043.38 

Eicpenditures.  1908: 

Vouchers   paid $22,307.34 

Quota  R.  I.  office  charges 680. S5 


Less  material,   etc.,   on   hand. 


$22,988.19 
3,792.37 


$19,195.82 


Expenditures,   1909: 

Vouchers   paid    $33,661.28 


On  hand  (1908  cost  statement). 
Quota   miscellaneous   charges. 
Quota  R.  I.   office  charges 


On   hand   December  31.   1909.    cement 

Salvage  on  plant   (60  per  cent,  $3,959.9.S). 


3,792.37 
375.12 
1,380.07 

963.60 
2,375.99 


$39,108.84 


$3,339.59 


Miscellaneous 


.769.2.1 
2S3.40 


$35,485.8,'. 
Total   net  expenditures $62,725.05 


13,112.6  cubic  yards  concrete.  6,301.8  linear  feet  of  wall. 


Items. 
Preliminary  expense  (plant  equipment,  warehouse,  etc.l. 

Quota  miscellaneous  charges 

Superintendence  and  office: 

Field    

Quota  R.  I.  ofUce  charges 


Total   

Excavation   

Forms: 

Material  

Labor   

Drilling    

Drilling,  coal  for. 

Total 

Materials: 

Cement    

Cement  handling 

Cement   tests    

Gravel    

Reinforcement    . . . 

Towing    ; 

Towing,  coal  for. , 


Total   

Mixing  and  depositing: 

Labor   

Coal    


Total 


Backfilling   

Plant  repairs 


Total   

Miscellaneous 

Plant  charge   (rental). 


Amount. 

$6,530.12 

375.12 

5.551.26 
2,060.92 


1,241.56 

2,752.39 

2,514.95 

660.67 

186.53 


17.952.72 
936.02 
627.39 

7,140.71 
290.08 

2,889.68 
942.03 


'.890.41 
843.10 


766.47 
572.92 

$62,725.05 

283.40 

4,995.74 


Cost  per  cu. 
yd.  of  concrete. 

$0.4980 

.0286 


Cost  per 

lin.  ft. 

of  wall. 

$1,037 


$0.4233 
.1572 


$0.2099 
.1917 
.0504 
.0142 


$1.3691 
.0714 
.0479 
.5446 
.0221 
.2204 
.0718 


$0.6017 
.0643 


$0.5805  I 
.0947  I 


$0.4662 


I 


$2.3473 


$0.6660 
.0585 
.0437_ 

$4.7835 
.0216 
.3810 


8,917 


S9.9S4 

.045 
.792 


section  is  fitted  with  a  driving  point.  The 
mode  of  procedure  is  to  drive  a  section  by 
jacking  or  jetting,  then  extend  the  casing  by 
a  second  section,  and  s.o  on.  The  sections  of 
casing  have  butt  joints  held  in  place  by  a 
snugly  fitting  interior  sleeve,  as  shown  by  the 
illustration. 

In   the  subway  work  100.000  lin.   ft.  of  this 
casing  were   driven   in  sections  ranging   from 
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Sectional  Steel  Shell  for  Concrete  Piles. 

4  ft.  to  10  ft.  The  piles  ranged  from  30  ft. 
to  80  ft.  in  length.  Out  of  the  100,000  ft.  of 
casing  dt;iven  only  100  ft.  were  lost  by  acci- 
dent or  oversight,  none  was  lost  by  failure. 
Since  the  work  described,  the  same  form 
of  casing  has  been  used  in  underpinning  the 
walls  of  buildings  adjacent  to  which  brick 
foundations  were  being  built.  These  piles 
have  been  driven  to  8-5  ft.  in  depth.  The 
casing  is  manufactured  by  John  Simons  Co., 
New  York  city. 


Total,  Including  plant  charge $68,004.19 


$5.1861       $10,791 


Apparatus   for  Repeated   Load  Tests  of 

Concrete  Cylinders  and  a  Typical 

Result.* 

The  apparatus  for  the  repetition  of  loads 
on  concrete  cylinders  was  devised  by  the 
writer  and  built  under  his  direction  in  the 
shop  of  the  Civil  Engineering  Department  of 
the  University  of  Pennsylvania.  The  investi- 
gation was  undereaken  with  a  view  to  deter- 
mine the  per  cent  of  the  ultimate  strength  of 
concrete  that  might  be  repeated  an  unlimited 
number  of  times  and  to  study  the  elastic  be- 
havior of  the  specimens  as  the  number  of 
loadings  increased.  The  first  object  entails  the 
determination  of  a  curve  to  show  the  relation 
between  the  per  cent  of  ultimate  strength  and 
the  number  of  repetitions  that  will  ultimately 
cause  failure  of  the  specimen.  The  second 
object  may  show  us  whether  there  is,  as  has 
been  indicated,  a  limit  to  the  "set"  of  concrete 
as  the  number  of  repetitions  is  increased.  In 
other  words,  is  there  a  certain  amount  of 
deformation  that  a  specimen  of  concrete  will 
take  under  repetition  of  load  after  which 
there  is  little  or  no  effect  from  further  appli- 
cations of  the  same  load,  or  does  this  "set" 
continue  to  increase  with  repetitions,  and  if 
the  latter  is  the  true  supposition,  at  what  time 
does  this  increase  in  tlie  deformation  cease  to 
be  a  real  "set"  and  disintegration  begin? 

The  specimen  adapted  for  this  work  is  the 

*K  paper  read  by  H.  E.  Berry.  Assistant  Pro- 
fessor, Materials  of  Construction,  University  of 
Pennsylvania,  before  the  American  Society  for 
Testing  Materials,    Convention   of  1910. 


July  27,   1 910. 
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8-111.  cylinder  16  ins.  high,  which  is  gradually 
becoming  the  standard  for  compression  tests. 
Consequently  the  results  niav  be  compared 
With  the  results  from  the  regular  compression 
tests  without  any  assumption  as  to  the  effect 
of  size.  The  large  size  also  tends  to  min- 
imize the  effects  of  slight  variations  in  the 
mixing,  molaing  and  placing  of  the  individual 
specimens. 

The  8-in.  cylinder,  50  sq.  ins.  area.,  made  it 
necessary  to  design  an  apparatus  of  large  ca- 


0.00025-in.    elongation 
.00007-in.  compression 


one    direction, 
the  other. 


The  lever  ratio  was  changed  by  making  the 
short  arrn  of  the  main  lever  i:.  ins  This 
reduced  the  capacity  of  the  machine  to  '(U.OoO 
lbs.  which  has  been  sufficient  so  far  With 
this  lever  ratio  there  has  been  no  trouble  in 
tlic  operation  of  the  machine.  At  a  speed  of 
JO  applications  per  minute  there  is  not  the 
least  indication  of  impact  in  the  loading 

As    indicated    on    the    drawing    these    main 


Fig. 


pacity  and  since  we  wished  to  adapt  the 
mechanism  previously  used  in  the  repeated 
load  test  on  concrete  beams,  in  which  20,000-lb. 
proving  levers  were  used  to  apply  the  load, 
it  was  necessary  to  com.pound  the  lever  sys- 
tem. As  shown  in  the  Fig.  1  this  was  done  by 
placing  the  proving  levers  at  one  end  be- 
tween the  main  levers  tied  together  at  the 
other  end  by  heavy  rods,  the  whole  having  the 
apearance  of  a  huge  nut  cracker. 

Clearance  for  the  specimen  limited  the  short 
arm  of  the  lever  to  a  minimum  of  about  10 
ins.  The  space  in  which  the  machine  was  to 
be  erected  set  a  ma.ximum  limit  on  the  length 
of  the  lever  of  about  6V2  ft.  The  preliminary 
computations  were  made  on  the  assumption  of 
150,000  lbs.  capacity,  of  a  main  lever  witli  lever 
arms  of  75  and  10  ins.  and  a  ma.ximum  motion 
at  the  end  of  the  long  lever  of  %  in.  Careful 
computations  of  the  bending  deflections,  and 
the  effect  of  the  elongations  of  the  tie  rods, 
and  the  probable  effect  of  the  compression  in 
the  concrete,  caused  some  doubt  as  to  whether 
the  full  load  could  be  developed  with  the  54- 
in.  motion.  When  tried  it  was  found  that 
the  deflections  were  about  twice  what  the 
bending  computations  had  indicated.  This 
may  be  accounted  for  in  part  by  the  eft'ect  of 
the  bending  in  the  connecting  parts,  but  it  is 
also  due  to  the  effect  of  the  shearing  deflec- 


Repeated    Load   Tests  of  Concrete. 


levers  arc  made  up  of  two  15-iii.,  33-lb.  chan- 
nels set  H  ins.  apart.  Only  the  lower  one 
moves.  It  rests  on  a  li^-in.  steel  roller  that 
bears  on  a  hardened  piece  of  tool  steel,  ground 
true  and  inserted  in  the  soft  steel  'lx4-in. 
yoke  across  the  bottom.  A  similar  roller  and 
hardened  steel  bearing  is  used  beneath  the 
specimen.  Rollers  instead  of  knife  edges 
were  used  because  of  the  motion  and  the 
high  unit  pressures  which  it  was  thought 
would  soon  destroy  an  edge.  The  rollers 
have  failed  to  show  the  least  sign  of  wear 
on  the  hardened  surfaces  from  about  300,000 
applications  of  loads,  causing  a  pressure  of 
about  6,000  lbs.  per  lin.  in.,  although  they  have 
embedded  themselves  perceptibly  in  the  soft 
steel  of  the  bearing  attached  to  the  lever. 

Spherical  compression  blocks  are  used  at 
each  end  of  the  specimen.  It  is  set  in  plaster 
of  Paris,  which  is  allowed  to  harden  under 
slight  pressure  before  the  loading  is  begun. 
Several  specimens  at  failure  have  cracked  all 
round  and  spread  in  all  directions  in  a  man- 
ner to  indicate  very  uniform  application  of 
stress.  The  readings  of  the  deformations,  as 
taken  at  three  points  in  the  circumference 
also  indicate  truly  axial   loading. 

In  beginning  a  test  the  first  load  is  applied 
by  increments  up  to  the  stress  to  be  repeated 
and  the  deformations  measured  to  the  nearest 


Gtf-Con^. 


Fig.    2 — Side    Elevation    of    Apparatus    for 


Repeated  Load  Test  of  Concrete. 


tion,  which  is  rather  high  in  the  abort  arm  of 
the  main  lever.  Measurements  in  the  web  of 
these  beams  of  the  deformations  on  lines  in- 
clined at  45°  with  the  horizontal   have  shown 


0.0001  in.,  so  that  a  regular  stress-strain  curve 
may  be  plotted.  Thereafter  the  readings  of 
deformations  arc  taken  only  with  the  load  on 
and  load  off.     These  readings  are  made   fre- 


quently at  the  beginning  ol  a  test,  alter  about 
100,  oUO,  1,000  and  .j.uoo  repetitions  Then 
they  are  taken  only  after  intervals  of  about 
10,1100  applications.  For  less  than  (iO  per  cent 
of  the  ultimate  strength,  they  need  be  taken 
only  as  often  as  about  -10,000  applications. 

The  deformations  are  measured  with  a 
special  strain  gage  developed  and  made  in 
the  shop  of  the  Civil  Engineering  Depart- 
ment. Instead  of  being  permanently  attached 
to  the  specimen,  where  it  might  be  injured 
by  an  unexpected  failure,  it  is  held  in  the 
hand  and  applied  to  the  gage  points.  It  con- 
sists of  a  frame  with  a  fixed  conical  point  at 
one  end,  and  a  bell  crank  lever  with  a  similar 
steel  point  at  the  other  end.  The  motion  of 
the  long  arm  of  the  lever  as  the  distance 
between  the  points  changes  is  measured  with 
a  micrometer.  The  gage  points  mav  consist 
of  small  pieces  of  steel  rod  attached  to  the 
concrete  by  plaster,  though  a  special  gage 
point  has  been  arranged  fastened  to  the  speci- 
men by  a  wire  and  touching  it  at  three  points, 
one  of  which  is  a  steel  ball  free  to  roll  in  a 
guide,  the  other  two  in  a  line  at  the  end 
of  the  gage  length  under  measurement.  By 
this  device  there  is  no  uncertainty  as  to  the 
length  of  the  concrete  from  which  the  meas- 
ured   deformation   arises. 

Readings    are    taken    to   the   nearest    0.0001 
in.     K  record  is  taken  of  the  temperature  of 
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of   Data  from    Repeated    Load 
Test  of  Concrete. 

the  room  and  of  the  stamlard  gage  with  which 
all  the  readings  are  compared.  In  the  reduc- 
tion of  these  readings  any  temperature  varia- 
tion may  be  corrected. 

A  plot  of  the  data  taken  from  one  specimen 
is  shown  in  Fig.  2.  The  cylinder  was  loaded 
to  slightly  over  one-half  tKe  average  ultimate 
strength  of  5  "specimens  made  from  the  same 
batch  of  concrete.  Readings  were  made  on 
a  6-in.  gage  length  at  intervals  of  about  5,000 
applications.  .\s  shown  on  the  diagram  the 
first  few  applications  made  a  set  of  about 
.00015  and  the  first  50,000  applications  about 
.00055.  This  was  increased  to  about  .00065 
by  the  second  50,000  applications. 

-After  100,000  applications  of  52  per  cent  of 
the  ultimate  strength,  the  load  was  increased 
to  l,ii7n  lbs.  per  sq.  in.,  or  63  per  cent  of  the 
average  ultimate  strength.  About  50,00<)  ap- 
plications of  this  load  increased  the  "set" 
from  about  .000G5  to  .00095,  almost  50  per 
cent.  The  specimen  was  then  taken  from  the 
machine  and  tested  in  the  usual  manner  for 
its  ultimate  strength.  It  developed  1,700  lbs. 
per  sq.  in.  which  was  slightly  higher  than  the 
average  of  the  five  specimens  tested  without 
repetition  for  the  "hundred  per  cent"  strength  : 
so  we  can  not  say  that  the  150,00o  applications 
of  loads  greater  than  are  allowed  in  practice, 
50,000  of  which  were  more  than  GO  per  cent 
of  the  ultimate  strength  of  the  material, 
any  harmful  effect  on  the  streneth  of 
cylinder.  But  the  slope  of  the  '.' 
the  increase  in  the  "set"  would 
some  action  resulted  from  the  ;^,  -.-■,: 
the  load :  what  may  he  the  real  significance 
of  this  action,  is  one  of  the  purposes  of  the 
investigation. 
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EARTH      AND      ROCK      SECTION 


Notes  on  the  Selection  of  Explosives  for 

Tunnel  Blasting. 

(contributed.) 
The  selection  of  explosives  for  tunnel  blast- 
ing, probablj-  requires  a  more  careful  study  of 
conditions  than  for  any  other  kind  of  excavat- 
ing. Maximum  speed  in  driving  cannot  be  at- 
tained unless  the  explosive  best  adapted  to  the 
work  is  used.  When  starting  a  tunnel  or 
■drill,  it  is  a  good  plan  thoroughly  to  try 
■out  several  explosives,  which  are  distinctly 
different  in  action,  before  finally  adopting  any 
■one  of  them.  The  results,  however,  from  this 
preliminary  trial  will  be  of  little  or  no  value, 


Sec-iiOnEP  Scetitjn  A-B  and  C-D 

Fig.    1. 

unless  all  the  explosives  are  used  under  exact- 
ly the  same  conditions.  Care  must  be  taken 
to  see  that  no  change  occurs  in  the  character 
of  the  rock,  number  and  direction  of  the 
bore  holes,  strength  of  the  detonator,  kind 
and  quantity  of  tamping,  amount  of  water  en- 
countered, method  of  connecting  up  the  bore 
holes  for  firing,  and  that  the  explosive  is 
always  thoroughly  thawed.  If  a  material 
change  in  any  of  these  conditions  occurs  as 
the  work  progresses,  further  tests  should  be 
made  to  determine  whether  a  quicker  or  slow- 
er, a  stronger  or  v.-eaker,  explosive  might  not 
break  the  ground,  or  bottom  th-i  bore  holes 
better,  or  mnke  it  possible  to  bring  out  the 
cut  with  fewer  holes  or  deeper  ones.  The 
speed  at  which  rock  can  be  drilled  dots  not 
indicate  how  it  will  break,  and  not  infre- 
qently  that  which  can  be  easily  drilled  is  very 
difficult  to  blast. 

High  explosives  suitable  for  tunnel  blast- 
ing, should  not  give  off  objectionable  fumes 
on  detonation,  and  accordingly  gelatin  dyna- 
mite, blasting  gelatin  or  ammonia  dynamite 
should  always  be  selected.  Gelatin  dynamite 
is_  made  in  various  grades  of  strength,  from 
25  lo  80  per  cent,  inclusive.  It  is  compara- 
tively slow  in  action,  the  higher  grades  being 
little,  if  any,  quicker  than  the  lower  ones. 
Blasting  gelatin  is  manufactured  in  only  one 
strength,  which  for  comparative  purposes  may 
be  said  to  be  100  per  cent.  It  is  more  pow- 
erful and  quicker  acting  than  any  other  blast- 
ing explosive.  It  should  be  used  sparingly, 
therefore,  until  the  maximum  safe  charge  has 
been  learned  from  experience.  Good  results 
will  often  be  had  in  hard  ground,  if  a  few 
cartridges  of  blasting  gelatin  are  used  in  the 
point  of  the  bore  hole,  with  gelatin  dynamite 
on  top.  When  this  is  done,  it  is  best  to  put 
the  detonator  in  one  of  the  cartridges  of 
blasting  gelatin.  Ammonia  dynamite  is  made 
from  2.5  to  75  per  cent  strength.  All  grades 
are  quicker  than  gelatin  dynamites,  and  gen- 
erally speakin.g  the  quickness  increases  with 
the  strength.  That  is,  the  stronger  grades  are 
quicker,  and  the  lower  grades  slower  in  action. 
The  various  grades  of  these  three  hi.gh  ex- 
plosives offer  a  wide  range  in  strength  and 
quickness  to  select  from,  and  it  is  always 
possible,  after  a  few  trials  to  find  an  explosive 
exactly  suited  to  the  conditions. 

Railroad  funnels,  mine  tunnels  and  drifts, 
highw.ny    tunnels,    and    irrigation    tunnels,   are 


being  driven  daily  through  various  kinds  of 
"ground."  Often  it  is  a  matter  of  first  im- 
portance to  finish  them  quickly,  and  conse- 
quently details  in  regard  to  methods  an  equip- 
ment are  matters  of  general  interest.  Within 
the  past  few  months,  a  number  of  speed  rec- 
ords in  tunnels  of  different  sizes  have  been 
made,  and  descriptions  of  them  have  appeared 
in   various  technical   magazines. 

In  Engineering-Contr.\ctinc  of  Oct.  20, 
19U!.i,  Mr.  J.  B.  Lippincott,  assistant  Chief 
Engineer  of  the  Los  Angeles  aqueduct,  gave 
an  interesting  account  of  the  driving  of  the 
Red  Rock  tunnel  of  the  Los  .Angeles  aque- 
duct system.  In  August,  1909,  this  tunnel, 
which  is  9  ft.  10  ins.  by  10  ft.  Sy^  ins.  in  sec- 
tion, was  advanced  1,061.6  ft.  Mr.  Lippin- 
cott states  that  the  explosives  used  were  Du 
Pont  40  per  cent  ammonia  dynamite  and 
blasting  powder. 

In  the  Engineering  News  of  November  18, 
1910,  the  Red  Rock  tunnel  is  again  referred  to, 
and  details  are  also  given  by  Mr.  C.  H. 
Richards,  division  engineer,  in  regard  to  a 
tunnel  on  the  Little  Lake  Division  of  the 
Los  Angeles  aqueduct.  The  explosives  used 
in  this  tunnel  were  Hercules  40  per  cent  and 
60  per  cent  gelatin  dynamite,  the  average 
weight  of  explosives  per  cubic  yard  of  rock, 
place  measurement,  having  been  only  3.3  lbs., 
or  about  35  lbs.  per  lineal  yard  of  tunnel,  al- 
most 10x10  ft.  in  section. 

A  short  time  before,  accounts  were  given  in 
several  engineering  magazines,  of  a  record 
driving  speed  made  in  the  Roosevelt  drain- 
age tunnel  at  Cripple  Creek,  Colorado.  The 
explosives  used  in  this  tunnel  were  40  per 
cent,  50  per  cent  and  60  per  cent  Repauno 
gelatin  dynamite  and  Du  Pont  blasting  gelatin. 
A  very  interesting  description  of  the  Ron- 
dount  pressure  tunnel  of  the  Catskill  aque- 
duct, written  by  Mr.  John  P.  Hogan,  assist- 
ant engineer  of  the  New  York  City  Board 
of  Water  Supply,  was  published  in  the  Jan.  1, 
1910,  number  of  the  Engineering  Record. 
Very  rapid  progress  was  made  in  this  tunnel, 
and  also  in  the  Moodna  pressure  tunnel  of 
the  same  system,  described  in  the  Engineering 
Record  of  June  4,  1910.  The  e.xplosive  which 
gave  best  results,  and  which  was  used  ex- 
clusively in  both  of  these  tunnels,  was  00 
per  cent  Forcite — a  gelatin  dynamite. 

Reference  to  a  paper  by  B.  H.  M.  Hewett 
and  W.  L.  Brown,  on  the  land  sections  of 
the  Pennsylvania  Railroad  North  River  tun- 
nels, published  in  Vol.  XXXVI  of  the  Pro- 
ceedings of  the  American  Society  of  Civil  En- 
gineers, and  reprinted  in  part  in  Engineering- 
CoNTR.\CTiNG  of  May  11,  1910,  shows  that 
40  per  cent  Forcite  was  used  in  blasting  on 
the  Manhattan  section,  and  60  per  cent  For- 
cite on  the  Weehawken  section. 

The  records  of  many  other  tunnels  recently 
constructed,  further  illustrate  how  many  kinds 
and  strengths  of  explosives,  are  used  for 
blasting  under  the  different  conditions  en- 
countered in  one  class   of  work. 

The  specific  cases  referred  to  above,  were 
all  connected  with  large  and  important  con- 
tracts, where  equipment  and  methods  were  of 
the  best,  and  several  of  these  tunnels  were 
driven  at  record  speed.  The  fact  that  so 
many  different  explosives  were  used  in  the 
seven  tunnels  goes  to  show  that  care  was 
taken  to  use  the  explosive  which  was  best 
adapted  to  the  conditions,  and  it  is  not  un- 
likely that  the  speed  of  driving  these  tun- 
nels was  largely  due  to  the  attention  given  to 
the  selection  of  the  explosives. 

This  point  is  equally  important  when  driv- 
ing narrow  tunnels  and  drifts,  .^fter  a  study 
of  the  rock  in  a  cross  cut  3  ft.  6  ins.  by  7  ft. 
in  section,  recently  driven  by  J.  R.  Marling 
in  the  Callie  shaft  at  Cripple  Creek,  it  was 
decided  that  best  execution  would  be  given 
by  a  40  per  cent  gelatin  dynamite.  Repauno 
40  per  cent  gelatin  was  accordingly  adopted, 
and  it  was  necessary  to  drill  14  holes  as 
shown  in   Fig.   1,  from  3  ft.  6  ins.  to  4  ft.  6 


ins.  deep  and  blast  them  with  about  35  lbs. 
of  40  per  cent  gelatin  dynamite,  in  order  to 
advance  the  tunnel  about  3  ft.  In  an  attempt 
to  increase  the  speed  of  driving,  and  to  re- 
duce the  cost,  the  face  was  drilled  with  seven 
holes,  as  shown  in  Fig.  2,  and  these  holes 
were  loaded  with  Du  Pont  blasting  gelatin 
in  the  points,  and  Repauno  40  per  cent  gela- 
tin dynamite  on  top.  In  this  method  of  load- 
ing about  7  lbs.  of  the  blasting  gelatin,  and 
17  lbs.  of  the  gelatin  dynamite  were  used, 
making  a  reduction  of  about  15  per  cent  in 
the  cost  of  e.xplosives,  and  20  per  cent  in  the 
amount  of  drilling,  while  the  tunnel  was  still 
advanced  fully  3  ft.  each  shift.  Here  the 
adoption  of  a  more  suitable  explosive  for  the 
work  resulted  in  a  great  reduction  in  cost 
instead  of  increase  in  speed. 


Methods  and  Cost  of  Steam  Shovel  Work 

Loading  Slag,  Earth  and  Sand  Into 

Cars  for  Railway  Ballasting 

and  Grading. 

BY  D.   A.    WALLACE. 

Slag  for  Ballasting. — This  slag  was  loaded 
by  a  45-ton  shovel  working  against  a  20-ft. 
face,  into  cars  placed  on  a  spur  track  on  a  3 
per  cent  grade.  The  grade  permitted  the 
spotting  of  cars  by  hand  while  the  engine  vifas 
unloading  the  loaded  cars.  The  greatest  haul 
was  4  miles.  There  was  no  delay  to  the  slag 
train  due  to  meeting  revenue  trains.  The 
slag  was  in  alternate  vitrified  and  spongy 
layers.  The  use  of  the  light  shovel  necessi- 
tated some  use  of  powder  but  not  more  than 
the  ground  gang  could  drill  the  necessary 
holes  for  and  handle.  Holes  were  drilled 
on  an  average  9  ft.  horizontally  into  the  face 
3  ft.  from  the  ground  line  and  about  10  ft. 
centers.  Rodgers  ballast  cars  were  used.  The 
size  of  the  slag  permitted  easy  unloading. 
The  train  crew  with  the  help  of  one  of  the 
gang  did  the  unloading  and  sweeping  off. 
The  wages  were  as  follows : 

Engineer,   per  month $125.00 

Craneman,   per  month 90.00 

Fireman,    per    month 60.00 

Foreman,   per  month 65.00 

Ground  hands,  per  day 1.35 

The  daily  e.xpense  was  as  follows : 

Engineer   $  4. SO 

Craneman    3.46 

Fireman     , 2.31 

Foreman    2.50 

6  ground  men   7.50 

2  tons  coal  at  $2 4.00 

Waste  and  oil 0.50 

Dynamite    0.93 

Work  train   25.00 

Total    $51.00 


Sec-feion  E-F 


Sec^iionA-B  oadC'D 


Fig.   2. 


The  slag  cost  $2  per  car  load  of  40  cu.  yds. 
or  5  cts.  per  cu.  yd.  Including  this  the  cost 
of  loading,  hauling  and  unloading  was  as 
follows  per  cubic  yard ; 

6  cars.  240  cu.  yds $0,262 

7  cars,  2S0  cu.  yds 0.232 

S  cars.  320  cu.  yds 0.209 

9  cars,  360  cu.  yds 0.191 

12  cars,   480  cu.   yds 0.156 


July  27,   igio. 
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Earth  for  Grade  Raising.—hoose  earth  was 
loaded  into  Hart  convertible  cars  spotted  on 
the  main  line.  The  shovel  was  cut  in  on 
both  sides  of  the  main  line  and  cuts  were 
widened.  A  12-ft.  face  was  worked  The 
dirt  was  unloaded  by  the  railway  company 
in  widening  fills  or  grade  raising  just  as  was 
most  convenient,  depending  on  the  progress 
of  the  gangs  and  the  time  of  revenue  trains. 
The  contractor  was  paid  7  cts.  per  cu.  yd. 
pit  measure  for  dirt  loaded  on  cars  and  the 
following  costs  were  for  loading  alone.  The 
shovel  used  was  a  70-ton  Giant  with  a  2-cu.  yd. 
dipper.     The  wages  paid  were  as  follows : 

Engineer,  per  month jl50  00 

Craneman,  per  month '     9000 

Foreman,  per  day '       2  00 

Groundmen,   per  day  (6  worked) ..'       150 

Watchman,    per    day l'85 

About  1%  gals,  of  cylinder  oil  at  40  cts. 
per  gallon  were  used  per  day  and  2  gals,  of 
black  oil  at  10  cts.  per  gallon.  The  daily  ex- 
penses were  as  follows ; 

Engineer 6.00 

Craneman   3  50 

Fireman • :..::;:;  2:00 

Watchman    I  §5 

Ground  hands 9"00 

Total  labor 500  45 

Cylinder  oil  ....y.  fa.eO 

Black  oil   0  20 

Waste .■;::::::::  oiio 

1  ton  coal  1  5q 

Int.  at  6%  on  $10.000 1 Vqo 


75 


Total 


Grand  total 49.30 

The  shovel  loaded  45  cars  of  24  cu.  yds. 
per  car  or  600  cu.  yds.  per  day,  giving  a  cost 
of  4%  cts.  per  cu.  yd. 

Sand  for  Ballast. — Two  sand  pits  were 
opened  up,  one  on  each  side  of  the  main  line, 
and  the  lead  track  to  each  pit  was  used  as  a 
loading  track.  A  GO-ton  Marion  shovel  was 
cut  into  one  pit  and  a  45-ton  Vulcan  shovel 
into  the  other  pit.  Three  work  trains  were 
used  for  spotting  cars,  hauling  and  unloading. 
Each  crew  handled  different  parts  of  the  work 
depending  on  the  arrival  of  the  unloading 
trains  and  the  speed  of  loading.  One  crew 
usually  spotted  cars  for  both  shovels.  This 
was  done  very  easily  because  of  the  frequent 
moves  of  the  shovels  due  to  the  shallow  face 
of  the  cut.  The  sand  was  a  white  sand 
containing  about  20  per  cent  loam.  It  made 
a  very  satisfactory  ballast  for  light  traffic. 
Hart  convertible  cars  were  used  and  were 
unloaded  by  Lidgerwood  and  plow-  on  new 
track.  A  large  amount  of  time  was  lost  due 
to  the  slow  running  necessitated  by  the  very 
rough   track. 

The  following  records  cover  the  work  of 
two  months,  and  are  given  separately  for  each 
month. 

The  following  was  the  daily  output  of  the 
60-ton  Marion   for  21   working  days  in  July. 


Date. 
July 
6 


9. 
10. 
11. 
12. 
13. 
15. 
16. 
17. 

IS  I 
19. 


No.  cars 
loaded. 
...29 
...-4S 
...50 
...67 
...42 
...42 
...34 
...54 
...79 
...74 
...81 
...  4 
...41 
...18 
...10 
...36 
...32 
...38 
...60 
...59 
...73 
...49 
...55 


Total 1,075 


Cu.  yds. 
per  car. 

30 

25 

25 

25 

35 

30 

25 

25 

80 

25 

25 

12 

25 

25 

25 

25 

25 

25 

25 

30 

25 

28 

30 


Cu.  yds. 

per  day. 
1,170 
1,200 
1,250  ■ 
1,675 
1,470 
1,260 
850 
1,350 
2,370 
1,850 

2,078 

1,025 

4.^0 

250 

900 

800 

950 

1,500 

1,770 

1.825 

l.SVu 

1.650 

20.008 


The  number  of  days  worked  was  22  or  223 
hours,  during  which  time  there  were  91  hrs. 
45  mins.  delays  distributed  as   follows: 


Cause. 


Hrs. 


Moving  shovel    23 

Waiting  for  cars 03 

Closing  car  doors 4 

Coal  and  water 5 

Derailments   3 

Shovel  repairs 0 

Total  91 


10 
35 
50 
20 
55 

45 


The  following  was  the  output  of  the  45-ton 
Vulcan  shovel  for  7  davs'  work: 


Date. 

July 

24 

No.  cars 
loaded. 

25 

26 

27 

29 

. . .       xo 

30 

■J*> 

31 

Total    . 

235 

Cu.  yds. 
per  car. 

30 

.'O 

30 

.10 


Cu.  yds. 

per  day. 

960 

990 

720 

1,260 

350 

1,120 

2,170 


7,570 

The  number  of  days  worke<l  was  7  or  70 
hours  during  which  time  the  delays  amounted 
to  49  hrs.  43  mms.  distributed  as  follows: 

Cause.  jjrs 

Moving  shovel  7 

Waiting  for  cars .."     •>$ 

Tank  repairs  7 

Shovel  repairs  .'.  7 

Derailments   .'.[[      0 

Total 49 

Summarizing  the  work  of  the  two  shovels 
we  have : 

Item.  60-Ton. 

No.  cars  loaded 1.075 

Cu.  yds.  loaded 29.008 

Av.  No.  cars  per  dav 43% 

Av.  cu.  yds.  per  day 1,318.5 

Av.   cu.    yds.   per  car 27  2 


Mins. 
8 

20 
0 
0 

15 

43 


The    face   worked  averaged 
haul   was   10  miles. 


10   ft. 


45-Ton. 

2!5 

7.570 

33V4 

1.081.4 

32.2 

and   the 


TABLE  I. 
Marion  60-Ton. 

?   o     n 


Vulcan  45-Ton. 


S5   cr 


9. 
10. 
12. 

13. 
14. 
15. 
16. 
17. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
27. 
28. 
29. 
so. 
31. 


13 
43 

79 
54 
32 
50 

129 
89 

■92 


33 

84 
66 
87 
58 
31 


63 
3 
32 
62 
55 
35 
40 


30 
30 
30 
30 
18 
IS 
IS 
18 
18 
IS 


30 

30 
20 
30 
30 
30 

30 
30 

12 
30 
30 
30 
30 
30 


390 
1,290 
2,370 


60  30 
60  30 
41    35 


1,800 
1,S00 
1,435 


2,196 
900 
2,322 
1.602 
1.656 
54 


990 

2,520 
1,320 
2.610 
1,740 
930 


Total..  1,26S 


1,050 
1,890 
36 
960 
1,860 
1,650 
1,050 
1,200 


33,486    1,046 


19 
85 
50 
55 
95 
65 
41 
38 


5 
65 
43 
60 
35 
45 
51 
10 

26 
30 
66 


30 
20 
25 
30 
25 
25 
30 
30 
30 

30 
30 
30 
40 
30 
35 
30 
30 

40 
30 
30 


570 
1,700 
1.250 
1,650 
2,375 
1,625 
1,230 
1,140 

210 


150 
1,950 
1.290 
2.400 
1,050 
1,575 
1.530 

300 


800 

900 

1,980 

30,710 


The  total   yardage  loaded  by  both   shovels 
was    36,578    cu.    yds.     The   cost    of    loading, 


-4'4)f 


The  face  worked  averaged  8  ft.  and  the  haul 
was   10  miles. 

In  August  the  two  shovels  worked  more 
nearly  the  same  amount  of  time  and  the 
records  are  given  side  by  side  in  Table  I. 

The  total  working  time  of  the  60-ton  shovel 
was  20  days  or  310  hours  during  which  time 
there  were  the  following  delays : 

«0-Ton  Marlon. 

,  It'.m.                                                  Hrs.  Ming. 

Moving  shovel  43  0 

Waiting  for  cars 82  30 

Waiting    for    laborers 29  0 

Waiting  on  track   work G  25 

Miscellaneous  10  0 

Total , 17^  ii 

45-Ton  Vulcan. 

Moving  shovel    35  0 

Waiting  for  cars 45  30 

Waiting  for  laborers 20  0 

Waiting  on  track   work 15  0 

Waiting  for  power 20  0 

Repairing  shovel   27  0 

Miscellaneous    12  0 

Total   174  i^ 

Summarizing  the  work  of  the  two  shovels 
we  have : 

.  Hc-m.  60-Ton.  45-Ton. 

No.  cars  loaded 1,268  1,046 

No.  cu.  yds.  loaded 33,486  30.710 

Av.  cu.  yds.  per  day 1.272  1,121 

Av.   cars  per  day 48  4/5  40 

Av.  cu.  yds.  per  car 26V6  28% 

The  total  yardage  for  the  month  for  both 
shovels     was    63,1!I0    cu.    yds.      The    cost    of 
loading,    transporting    and    placing    this    ma- 
terial in  the  track  was  as  follows: 
,  I'em.  •  Total.      Per  cu.  yd. 

Loading    $  1,207.65  $0,019 

Transporting 2.973.74  0.0464 

Surfacing 9.504.71  0.1504 

Fuel  and  supplies 4,761.56  0.0753 

Rental  equipment   3,422.07  0.0541 

Supervision 1.161.30  0.0183 

Total    $23,031.03  $0.3635 


Methods  of  Transporting  Materials  and 

Transportation  Forces  Employed  in 

Constructing  the    Pennsylvania 

R.    R.    Hudson    River 

Tunnels. 

Receipt  and  Unloading  of  Materials. — At 
the  Manhattan  Shaft  the  contractor  laid  a 
spur  siding  into  the  vard  from  the  freight 
tracks  of  the  New  York  Central  R.  R.,  which 
immediately  adjoins  the  yard  on  the  west. 
There  was  also  wharfage  on  the  river  front 
about  l,-500  ft.  away. 

At  the  Weehawken  Shaft  there  were  four 
sidings  from  the  Erie  R.  R.  and  one  fnom 
the  West  Shore  R.  R.  Access  to  the  river 
was  gained  by  a  trestle  direct  from  the  yard, 
and    Baldwin  .Avenue  adjoined  the  yard. 

All  the  iron  lining  arrived  by  railroad.  It 
was  unloaded  by  derricks,  and  stacked  so 
that  it  was  convenient  for  use  in  the  tunnel. 


^W— 


SIDE  VIEW  END  VIEW 

Fig.    1 — Mucking   Car,   North    River  Tunnel,     Pennsylvania    R.   R. 


transporting  and   placing  the   material   in   the 
track  was  as  follows: 
Item.  Total. 

Loading    S  l..'!S2.93 

Transporting  ■  ■  ■     2.737.57 

Surfacing  8.396.29 

Fuel  and  supplies 2.352..59 

Rental   equipment   2,539.91 

Supervision    925.06 


Per  cu.  yd. 
$0.0403 
0.0744 
0.2310 
0.0639 
0.0690 
0.0251 


Total    ..?18.334.35 


$0.5037 


The  Manhattan  derricks  were  a  pair  of  sleel 
ones,  with  -Jfl-ft.  booms,  worked  by  a  30-h.p.. 
2.50-voit.  olectric  motor.  There  was  also  a 
stiff-leg  derrick  with  50-ft.  boom,  on  a  plat- 

•Extract  from  "The  New  York  Tunm-l  Ex- 
tension of  the  Pennsvlvanla  R.  R. ;  North  River 
Tunnels"  by  B.  H.  M.  Hewett  and  W.  L.  Brown, 
Proceedings  American  Society  of  Civil  Engi- 
neers. Vol.  XXX\a.  p.  690. 
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form  near  the  shaft,  which  was  worked  by 
a  40-h.p.,  250-voIt  motor.  At  Weehawken 
there  were  two  45-ft.  boom,  stiff-leg  derricks 
of  2  tons  capacity,  one  worked  by  a  42-h.p. 
Lidgerwood  boiler  and  engine,  and  the  other' 
by  a  25-h.p.,  250-volt,  electric  motor.  These 
derricks  were  set  on  elevated  trestles  near 
the  Erie  Railroad  sidings.   There  was  a  50-ft. 
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grade  from  the  shafts,  the  in-bound  cars 
were  run  by  gravity.  For  out-bound  cars 
a  cable,  haulage  system  was  used,  consist- 
ing of  double  cylinder  Lidgerwood  single 
friction-drum,  hoisting  engines  (No.  32) 
of  6  h.p.,  with  cylinders  5  in,  in  diarn- 
eter  and  6  in.  stroke  and  drums  10  in.  in 
diameter.     These    were   handily    moved    from 
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Fig.    2 — Flat     Cars    for    Handling     Lining 

van 

stiff-leg  derrick  with  a  70-h,p.  Lidgerwood 
boiler  and  engine  near  the  cement  warehouse 
on  the  West  Shore  R.  R. 

The  storage  area  for  iron  lining  was  1,800 
sq.  ft.  at  Manhattan  and  63,000  sq.  ft.  at 
Weehawken ;  the  maximum  quantity  of  lining 
in  storage  at  any  one  time  was  150  rings  at 
Manhattan  and  1,200  rings  at  Weehawken. 

The  cement,  which  was  issued  and  sold  by 
the  company  to  the  contractor,  was  kept  in 
cement  warehouses ;  that  at  the  New  York 
side  was  some  1,200  ft.  from  the  shaft,  to 
which  it  was  brought  by  team  ;  that  at  Wee- 
hawken was  adjacent  to  the  shaft,  with  a  2-ft. 
gage  track  throughout  it  and  directly  con- 
nected  with  the  shaft  elevator. 

Surface  transportation. — In  the  early  days 
the  excavation  was  handled  in  scale-boxes  of 
1  cu.  yd.  capacity  which  were  hoisted  up  the 
shafts  by  a  derrick,  but,  when  the  iron  period 
began,  two-cage  elevators  were  put  in  at  each 
shaft.  They  were  worked  by  a  single,  fric- 
tion-drum, Lidgerwood,  steam  hoisting  en- 
gine of  40  h.p. 

All  materials  of  construction  were  loaded 
on  cars  on  the  surface  at  the  point  where 
they  stored,  and  hauled  on  these  to  the  ele- 
vators, sent  down  the  shaft,  and  taken  along 
the  tunnels  to  the  desired  point  without  un- 
loading. 

Tlie  narrow-gage  railway  on  the  surface 
and  in  the  tunnel  was  of  2-ft.  gage  with  20-lb. 
rails,  .'\bout  70  flat  cars  and  50  mining  cars 
were  used  at  each  shaft.  On  the  surface  at 
Manhattan  these  were  moved  by  hand,  but  at 
Weehawken,  where  distances  were  greater, 
two  electric  locomotives  on  the  overhead 
trolley  system  were  used. 

Tunnel  Transportation. — The  mining  cars 
shown  in  Fig.  1  were  of  l-'/4-cu.  yd.  capacity. 
The  short  wheel  base  and  unbalanced  loading 
caused  a  good  many  upsets,  but  they  were 
compact,  easily  handled,  and  could  be  dumped 
from  citlier  side  or  end. 

The  flat  "cars  shown  in  Fig.  2  were  of  3 
tons  capacity,  and  could  hold  two  tunnel 
segments.     .\.s    the   working    face    was    down 


Segments,     North     River    Tunnel,     Pennsyl- 
a    R.    R. 

point  to  point,  but,  as  there  was  no  tail 
rope,  several  men  had  to  be  used  to  pull 
the  cable  back  to  the  face.  After  the  sec- 
ond air-lock  bulkhead  walls  had  been  built, 
a  continuous-cable  system,  worked  elec- 
trically, was  put  in  each  tunnel  between 
the    first    and    second    air-locks. 

The  engine  consisted  of  an  electric  motor 
driving  a  3-ft.  6-in.  drum  hoist  around  which 
a  y^-m.  steel  wire  cable  passed  three  times. 
The  cable  was  led  around  a  sheave,  down 
the  tunnel  on  the  right  side  of  the  in-bound 
track,  and  returned  on  the  left  side  of  the 
out-bound  track.  It  was  then  carried  around 
a  set  of  sheaves,  where  a  tension  of  1,000  lbs. 
was  supplied  by  a  suspended  weight  which 
acted  on  a  sheave  with  a  sliding  axle  on  the 
tension  carriage.  The  cable  was  supported 
throughout   its   length   on  8-in.  pulleys   set  in 


muck  cars,  spaced  100  ft.  apart,  up  a  2  per 
cent  grade.  The  cable  operated  over  about 
1,000  ft.  of  tunnel,  the  motor  being  placed  at 
the  top  of  the  grade.  The  driving  motor  was 
of  the  semi-armored,  8-pole,  series-wound 
type,  rated  at  25  h.p.,  635  rev.  per  min.,  and 
using  direct  current  at  220  volts.  The  speed 
of  handling  the  cars  was  limited  by  their 
having  to  pass  through  the  air  locks  on  a 
single  track.  As  many  as  106  cars  have  been 
hauled  each  way  in  one  8-hour  shift. 

Disposal. — At  Manhattan  the  tunnel  muck 
was  carried  from  the  elevator  over  the  up- 
per level  of  the  yard  trestle  and  dumped  into 
bins,  whence  it  was  teamed  to  the  public 
dump.  At  Weehawken  the  rock  excavation 
was  removed  by  the  Erie  R.  R.  on  flat  cars 
on  which  it  was  dumped  by  the  tunnel  con- 
tractor, but  all  the  silt  muck  was  teamed 
away  to  some  marshy  ground  where  dumping 
privileges  were  obtained. 

The  typical  forces  employed  on  transporta- 
tion were  as  follows : 
At  Manhattan  Shaft,  on  10-hour  shifts: 

Per  day. 
2  Engineers  on  derricks $3.00 

2  Foremen   3.25 

15  Laborers  loading  and  unloading  Iron.   1.75 

7  Laborers  on  disposal 1.75 

6  Teams   7.50 

At  Weehawken  Shaft,   on  10-hour  shifts: 

Per  day. 

3  Engineers  on  derricks  &  locomotives, $3. 00 
13  Laboi'ers  loading  and  unloading  iron.   1,75 

3  Foremen   3.50 

11  Laborers  on   disposal 1.75 

G  Teams    on    disposal 6.50 

Tunnel  Transportation  (including  shaft  ele- 
vator); shaft  elevators  and  to  and  from  the 
first  air-lock  on  10-hour  shift; 

Per  day. 

2  Engineers   $3.00 

2  Signalmen     2.00 

1  Foreman     3.00 

12  Laborers  1.75 

Between   the   first   lock   and   working   face, 

on  8-hour  shifts,  the  force  varied : 

Per  day. 
From  1  to  3  (average  2)  hoist  engineers. ..  .$3.00 

From  0  to  2  (average  1)  lockmen 2.75 

Prom  1  to  2   (average  2)   truckmen 3.00 

Prom  2  to  7  (average  4)   cablemen 3.00 


Bracing  and  Sheeting  Trenches. 

BY  FRANK  H.  CARTER,  ASSOC.  MEM.  AM.  SOC. 
C.  E.* 

The  design  of  sheeting  and  shoring  for 
trench  excavations  even  in  difficult  places  and 
for  large  and  important  work  is  generally 
left  to  the  judgment  of  the  foreman  of  exca- 
vation, in  a  majority  of  cases  too,  it  may  be 
said  to  their  credit,  with  good  results.  That 
bracing,  however,  is  sometimes  uneconomical 
with  too  generous  an  allowance  of  timber,  is 
pretty  generally  admitted  as  well,  especially 
in  places  where  the  work  is  done  quickly  and 
well  underdrained. 

Theoretical  earth  pressures  according  to 
the  generally  accepted  Rankine  or  Coulomb 
formulas  cannot  be  realized  where  cohesion 
exists  in  virgin  soil.  To  destroy  cohesion  in 
earth  it  is  necessary  to  expose  the  material 
to  the  elements.  This  does  not  obtain  with 
ordilnarv   trench   excavation    carried    on   with 


TABLE   II. 


Width 
inches. 

1... 

2... 

3... 

4... 

5... 

6... 


-WOODEN    BE.\MS,     BENDING    MOMENTS  IN  THOUSAND  INCH  POUNDS   FOR  A 
FIBRE    STRESS   OF   1,200    POUNDS   PER    SQUARE  INCH. 
I  fh»  bh=        1200 

m  =  f  —  =  f  —   =  f =  X  bh2  =  200  bh= 

y  12  6  6 


10. 
12. 
.14. 
16. 


ii 

;; 

Depth 

in  inches 

=  h. 

1. 

3. 

4. 

5. 

6. 

8. 

10. 

12. 

14. 

16. 

h==l. 

4. 

D. 

16. 

25. 

36. 

64. 

100. 

144. 

196. 

256. 

2 

.8 

1.8 

3.2 

5.0 

7.2 

12.8 

20. 

28.8 

39.2 

51.2 

.4 

1.6 

3.6 

6.4 

10. 

14.4 

25.6 

40. 

57.6 

78.4 

102.4 

.6 

2.4 

5.4 

9.6 

15. 

21.6 

38.4 

60. 

SC.4 

117.6 

153.6 

.8 

3.2 

7.2 

12.8 

20. 

28.8 

51.2 

80. 

115.2 

156.8 

204.8 

1. 

4. 

9. 

16. 

25. 

36. 

64. 

100. 

144. 

196. 

256. 

1.2 

4.8 

10.8 

19.2 

30. 

43.2 

76.8 

120. 

173. 

235. 

307. 

1.6 

6.4 

14.4 

25.6 

40. 

57.5 

102.5 

160. 

231. 

313. 

410. 

2. 

8. 

IS. 

32. 

50. 

72. 

128. 

200. 

288. 

392. 

512. 

2.4 

9.6 

21.6 

38.4 

60. 

86.3 

153.5 

240. 

347. 

470. 

615. 

2.8 

11.2 

25.2 

44.8 

70. 

101. 

179. 

280. 

403. 

.148. 

715. 

3.2 

12.8 

28.8 

51,2 

SO. 

115. 

205. 

320. 

462. 

628. 

820. 

the    floor    at   50-ft.    intervals.     All    the   guide 
sheaves  were  30  ins.  in  diameter. 

Each  car  was  attached  to  the  cable  by  a 
grip  at  its  side.  This  was  fastened  and  un- 
fastened by  hand,  but  was  automatically  re- 
leased just  before  reaching  the  turn  in  the 
cable  near  each  lock.  This  system  could  haul 
without    difficulty    an    unbalanced    load   of    10 


average   speed,   hence   a   factor  of  safety  ex- 
ists which  is  not  generally  reckoned  with. 

In  several  cases  the  writer  has  known  of 
substructures  designed  for  corporations  where 
it  was  absolutely  necessary  to  observe  the  ut- 
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Fig.  1. 


most  economy,  where  drawings  had  been 
made  according  to  the  usual  theories  of  earth 
pressure,  and  then  the  thickness  of  walls  cut 
down  sometimes  in  half  because  of  the  obvi- 
ous fact  from  past  experience  that  the  struc- 
ture would  answer  all  purposes,  and  be  ab- 
solutely safe  with  the  revised  thickness,  Rar- 
kine  and  Coulomb  to  the  contrary  notwith- 
standing. In  no  case  known  to  the  writer 
have  these  structures  failed  or  shown  any 
signs   of   failure. 

The  writer  does  not  advocate  this  method 
of  procedure  for  other  structures  nor  as  a 
rule  for  the  design  of  earth  resisting  struc- 
tures, but  merely  quotes  the  facts  in  further 
substantiation  of  the  statement  he  is  about 
to  make,  namely,  that  structures  designed 
according  to  the  generally  accepted  theories 
probably  have  a  factor  of  safety  from  earth 
pressure  of  about  2  to  begin  with,  before 
making  allowance  for  the  usual  factors  of 
safety  in  wood,  concrete  or  steel  in  the  struc- 
ture itself. 

The  preceding  principles  have  lately  been 
apphed  to  several  recent  deep  and  wide 
trench  excavations,  to  the  apparent  complete 
veritication  of  the   assumptions. 

The  writer  therefore  now  computes  pres- 
sures on  bracing  and  shoring  for  well  under- 
drained  excavations  in  virgin  soil,  done  rap- 
idly and  thoroughly,  with  no  possibility  of 
superimposed  load,  as   follows : 

In  well  drained  sand  or  similar  material 
having  little  or  no  cohesion,  assume  one-half 
the  usual  earth  pressure. 

In  well  drained  materials  with  cohesion, 
assume  one-third  to  one-quarter  the  usual 
earth  pressures. 

The  accompanying  diagrams  may  be  used 
«ither  to  study  existing  trench  liracing,  or 
for  the  design  of  bracing  under  the  usual 
Rankine  theory  of  earth  pressure,  the  dia- 
grams however  making  no  allowance   for  co- 


hesion,  etc.,  excepting  such  as   the  theory  it- 
self   accounts    for. 

Figure   1   is    for   the     design     of     vertical 
sheeting  according  to  the  formula — 
(i  —  sin  <l>) 
P=^ivh. (Rankine) 


(i  +  sin  (p) 


34-8 


With  earth  at  110  lbs.  per  cu.  ft.,  the  for- 
mulas are  as   follows : 

Theoretical  pressure  against  vertical  plane 
with  angle  of  inclination  of  surcharge  equal 
to   zero. 

(i  —  sin  (/>) 

P  =  (wh.+  L) =  (wh  +  500)  Z, 

(i  +  sin  <i>) 
when  surcharged  weighs  500  lbs.  per  sq.   ft. 
With  0  =  20°,  F  =  53.9  h  +  245 
With  '!>  =  30°,  P  =  3C.G3/I  -f  IGO.S 
With  0  =  40%  P  =  23.87/1  -f  108.5. 
Without    surcharge    of     course     the     latter 
term  disappears,  and  we  have   (approximate- 
ly) : 

0  =  2O°P  =  54;i. 
0  =  30°/' =  37  A. 
0  =  40°  P  =  24  h. 
To  use  the  diagrams  for  well  underdrained 
trench  excavations  in  undisturbed  natural  soil 
done   quickly,   both    without   and    with   allow- 
ance for  cohesion,  divide  the  earth  pressures 
as  found  in  the  upper  left  hand  corner  by  2, 
3  or  4,  as  experience  and  judgment  may  dic- 
tate, before  entering  other  parts  of  diagram. 

TABLE  I.— LONG  LEAF  GEORGIA  TELLOW 

PINE— SAFE    LOAD    IN    POUNDS. 

Length          4x4          6x6           8x8  10x10  12x12 

Ft.                   Ins.          ins.          Ins.          Ins.  ins. 

6 12000       33000       58200  94000  riSuOO 

8 10400       28000       55000  89000  laiOOO 

10 8950       25800       51200  86000  12!>000 

12 7800       23400       48000  82000  1J4000 

14 6900       21300       44500  77000  IISOOO 

16 61,00       19300       41600  73000  112000 

18 17600       38800  68000  lOSOOO 

20". 16200       35800  65000  103000 

22 15000       33600  61500  i'SOOO 

24 13700       31300  57500  Koiin 

26 29400  55000  SS500 

28 27500  51500  S5U0O 

30 25900  49000  80500 

32 24300  47000  77000 

34 44000  71500 

36 42000  70500 

Based  on  formula  of  U.  S.  Departnoent  of  Ag- 
riculture, Div.  of  Forestry. 
700  4- 15  c 

P  =  FX 

700  +  15  c  -I-  c» 
1  =  length  of  column  In  Inches, 
d  =  least  diameter  In  Inches. 
F=:  ultimate    crushing    strength    of    column    in 

pounds  per  sq.  Inch.     c  =  — 
d 
Factor  of  safety  =  5. 

Figure  2  shows  the  relation  between  earth 
pressures  as  developed  by  the  Rankine  form- 
ula and  stresses  in  wales  and  cross  bracing 
with  no  reduction  for  cohesion,  or  for  rap- 
idity of  trench  excavation.  The  stresses  in 
the  wales  and  the  sheeting  in  both  these  dia- 
grams are  carried  out  beyond  the  usual  Safe 
figures  for  the  reason  that  some  engineers 
prefer  to  design  according  to  the  usual  the- 
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orv  and  to  assume  that  the  timbers  may  be 
stressed  up  to  2,000  or  2,.500,  or  even  3,000 
lbs.  per  sq.  in. 

In   closing  the   writer   offers   the    following, 
example    (shown  in  Fig.   3)    of   recent  trench 
excavation  in  dry  sand  and  clay  designed  and 
built  by  the  Hugh  Nawn  Contracting  Co.  for 


depth  of  21  ft.  they  were  o  ft.  and  10  ins.  cen- 
ter- to  center.  This  would  have  stressed  the 
2-in.  plank  sheeting  up  to  from  2,-")00  to  3,000 
lbs.  per  sq.  in.,  and  the  wales  to  about  the 
same  figure,  by  the  usual  theories,  but  from 
the  appearance  of  the  timber  itself  there  is 
scarcely  evidence  of  any  pressure  whatever. 


im""-m>-''uo:^'  k. 


Fig.  2. 


the  Cambridge  Main  Street  Subwaj ,  the  tim- 
bers of  which  had  been  holding  up  so  well 
that  the  trench  foreman  decided  to  economise 
in  the  use  of  lumber,  notwithstanding  the 
approach  of  the  trench  to  a  four-story  brick 
building  within  ten  feet  of  the  side  of  the 
trench.  Stringers  10x8  ins.  and  cross  braces 
had  been  used  10  ft.  on  center  longitudinally 
of  the  trench  and  4  ft.  on  center  vertically. 
The  saving  was  made  by  increasing  the  ver- 
tical   spacing   of   the   stringers    so    that   at    a 


To  use  Fig.  1  on  the  example  given,  enter 
the  upper  left  hand  corner  of  the  diagram 
with  a  depth  of  21  ft.  and  a  slope  of  0  =  40° 
reading  500  lbs.  pressure  per  sq.  ft.,  thence 
running  along  the  horizontal  line  to  the  in- 
clined line  in  the  upper  right  hand  part  of 
the  diagram  reading  "Distance  between  wales 
=  5  ft."  read  19,000  inch  pounds  bending  mo- 
ment, thence  following  down  the  19,000  line 
to  the  inclined  line  in  the  lower  right  hand 
part  of  the  diagram  read  2,400  lbs.  per  sq.  in. 


Wr 

stress  on  2-in.   sheeting,  allowing  M  = 12 

S 
(an  assumption  excessively  on  the  side  of 
safety  excepting  for  the  last  span  in  a  series 
of  continuous  spans).  In  the  process  of  con- 
creting the  side  walls  the  rangers  are  re- 
moved, causing  the  2-in.  plank  to  span  8  ft. 
for  a  short  time  instead  of  4  ft.  as  computed. 
The  trench  was  dug  in  material  which  would 
probably  assume  a  slope  of  40°  when  exposed 
to  the  weather  but  the  work  was  done  quickly 
and  thoroughly  and  well  underdrained,  hence 
we  may  assume  that  the  earth  pressures  are 
but  one-fourth  of  those  theoretically  devel- 
oped. Dividing  .500  by  4  we  have  12-5  lbs.  per 
sq.  ft.  pressure.  Entering  the  upper  left  hand 
part  of  the  diagram  with  a  pressure  of  125 
lbs.  per  sq.  ft.  and  running  along  the  horizon- 
tal line  12.5  lbs.  to  the  inclined  line  5  ft.  0  ins. 
(distance  between  wales)  we  find  a  bending 
moment  of  5,000  in.  lbs.,  thence  running  down 
the  vertical  line  representing  5,000  in.  lbs.  to 
the  inclined  line  in  the  lower  right  hand  cor- 
ner of  the  diagram,  we  find  a  stress  of  about 
600  lbs.  per  sq.  in.  for  2-in.  plank  sheeting,  a 
figure  probably  not  much  exceeded,  if  at  all. 

To  use  Fig.  2  with  the  same  problem,  en- 
ter the  upper  left  hand  corner  of  the  diagram 
with  a  depth  of  21  ft.  and  a  slope  of  40°  we 
find  as  before  a  pressure  500  lbs.  per  sq.  ft. 
Running  along  this  horizontal  line  to  its  in- 
tersection with  the  inclined  line  in  the  upper 
right  hand  corner  of  the  diagram  marked  (by 
interpolation)  "5  ft.  10  ins.  between  wales," 
we  find  a  load  of  2,900  lbs.  per  lin.  ft.  of  wale 
at  the  given  depth.  Thence  running  down  the 
vertical  line  representing  2,900  lbs.  per  lin.  ft. 
of  beam  to  its  intersection  with  the  inclined 
line  in  the  lower  right  hand  part  of  the  dia- 
gram marked  10  ft.  between  cross  bracing  we 
find    a    bending   moment    of   350,000    in.    lbs., 

wl' 
assuming   M  =  12 ,    also    by    interpolation 

10 

we  read  about  29,000  lbs.  load  on  each  cross 
brace  as  a  column.  Running  along  the  350,000 
lbs.  horizontal  line  to  the  lower  left  hand 
corner  of  the  diagram  to  10x8-in.  wales  (out- 
side the  figure)  we  estimate  3,200  lbs.  stress 
in  the  wale.  Assuming  as  before  that  the 
horizontal  earth  pressure  will  not  be  devel- 
oped by  ^  and  by  going  through  the  same 
process  as  outlined  above  we  find  a  stress  of 
800  lbs.  per  sq.  in.  in  the  wale,  a  figure  prob- 
ablv   not   exceeded.     It  is   of    course   obvious 

from   the   equation    of    /  = that    the 

2bh' 

stress  in  the  extreme  fibre  is  directly  pro- 
portional to  w,  hence  we  might  have  divided 
the  high  stress  found  from  the  theoretical 
earth   pressures  by  4. 

Table  I  is  a  table  of  resisting  moments  in 
wooden  beams  of  various  sizes  and  Table  11 
gives  safe  loads  on  wooden  posts,  as  devel- 
oped from  the  formula  of  the  U.  S.  Board  of 
Agriculture,  Department  of  Forestry. 
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The  Highway  Traffic  Census  of  the  Mas- 
sachusetts Highway  Commission. 

In  our  issue  of  Oct.  6,  1909,  mention  was 
made  of  the  traffic  census  conducted  in  1909 
by  the  Massachusetts  Highway  Commission 
on  the  740  miles  of  state  roads.  Further  de- 
tails rcgaiding  this  census  are  given  in  the 
last  annual  report  of  the  Commission,  from 
which  the  notes  that  follow  have  been  taken ; 

The  chief  reasons  for  taking  this  census 
were  to  determine  the  relative  importance  of 
the  different  routes  of  travel  and  to  secure 
at  least  a  rough  approximation  of  the  rela- 
tive use  of  such  routes  by  motor  vehicles  and 
by  horse-drawn  vehicles. 

Some  untrained  observers  only  could  be 
secured,  the,  data  recorded  were  as  simple  as 
possible,  and  the  tally  cards  were  prepared 
carefully,  so  as  to  leave  little  or  nothing  to 
the  judgment-  of  the  observers. 


No  attempt  was  made  to  secure  records 
which  would  determine  the  volume  of  traffic 
in  terms  of  weight,  per  unit  of  width  of 
roadway,  per  unit  of  time.  Such  records 
would  be  of  the  greatest  value  to  the  com- 
mission in  its  work,  but  because  of  the  ex- 
pense involved  such  a  determination  would 
have  been   impossible. 

The  following  classes  of  traffic  only  were 
(jbserved ;  single  horse  (light  vehicles);  sin- 
gle horse  (heavy  vehicles)  ;  two  or  more 
horses  (light  vehicles)  ;  two  or  more  horses 
(heavy  vehicles)  ;  automobiles  (runabouts)  ; 
automobiles    (touring  cars). 

In  the  instructions  furnished  to  the  ob- 
servers a  "light  vehicle"  was  stated  to  mean 
"a  buggy,  carryall,  democrat  wagon  or  any 
other  vehicle,  other  than  an  automobile, 
which  is  used  usually  for  pleasure  or  light 
business  purposes."  A  "heavy  vehicle"  was 
defined  as   "a   farm   wagon,   milk   wagon,   tip- 


cart,  grocery  or  provision  wagon,  or  any  oth- 
er vehicle,  e.Kcept  an  automobile,  which  is 
used  for  carrying  heavy   loads." 

Tw'o  separate  records  w-ere  taken,  the  first 
in  the  month  of  .August,  beginning  on  Sun- 
day, August  23,  at  7  A.  M.,  and  continuing 
for  14  hours  each  day,  until  9  P.  M.  on  the 
following    Saturday    evening. 

The  second  census  began  on  Sunday,  Oct. 
10,  at  7  A.  M.,  and  continued  for  the  full 
week  in  precisely  the  same  way  as  in  .'August, 

The  .\ugust  records  were  taken  advisedly, 
so  as  to  show  the  abnormal  summer  travel, 
particularly  that  in  automobiles,  and  the 
October  census  was  expected  to  indicate  the 
normal  traffic  conditions  which  may  fairly 
be  considered  to  apply  during  the  months  of 
March,  .\pril.  May,  September,  October  and 
November.  During  the  winter  months  the 
roads  of  Massachusetts  are  usually  either 
frozen  or  are  covered  with  snow  or  ice. 
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In  August,  tlic  week  chosen  proved  to  be  a 
period  of  almost  perfect  weallier.  There  was 
110  storm,  and  only  very  light  showers  were 
reported  and  those  only  in  a  few  localities. 
In  October,  however,  there  were  two  days  on 
which  fairly  heavy  rains  were  generally  re- 
ported. 

For  the  August  records  237  observers  were 
employed,  and  in   October  240  observers'  sta- 
tions were  established.    Arrangements  for  the 
employment   of   the   observers   were   made   by 
the  division  engineers,  and  in  most  cases  boys 
r      and   girls    in    advanced   grades   of   the   public 
schools   were   selected,    although    in    some   in- 
stances the  repair  agents   of  the  commission 
kept    the    records.     The    observers    generally 
,      were  interested  in  the  work,  and  it  is  believed 
(     that   the    results   of   the   census   are   as   accu- 
:      rate   as   should   be   expected.     Both  weeks  se- 
lected   were    normal    in    that    there    were    no 
•county    fairs    or   other   unusual    events   which 
would   affect   the   traffic.     On   the   other   hand 
the   two   rainy   days   during  the  week   of   the 
October    census    were    perhaps    rather    more 
than  the  average  week  usually  contains. 
The  census  cost  as  follows: 

August.  October. 

Observers'  pay $2,217.53  $2,159.70 

Printing  and  postage   159.31  57.40 

'      Clerical  work   25.10  41.60 

Total     $2,401.94         $2,258.70 

Average  cost  per  station    ...         10.14  9.41 

The  observers  mailed  each  day  to  the  divi- 
sion engineers  their  records  for  the  day,  so 
that  an  opportunity  was  had  to  correct  quick- 
ly any  obvious  errors.  The  work  moved  very 
smoothly,  and  but  few  errors  or  misunder- 
standings occurred. 

On  certain  of  the  main  roads  leading  into 
Boston  the  records  were  taken  during  the 
August  census  for  24  hours  each  day,  so  as 
to  include  the  vehicles  which  carry  milk  and 
produce   into   Boston   and   its   suburbs. 

In  addition  to  the  records  taken  by  the 
employees  of  the  cominission,  the  Metropoli- 
tan Park  Commission,  the  park  commission- 
ers of  the  city  of  Boston  and  the  street  com- 
missioner of  the  city  of  Newton  caused  sim- 
ilar counts  of  the  traffic  over  the  roads  under 
tfieir  respective  jurisdictions  to  be  made,  in 
the  same  manner  and  for  the  same  periods. 

After  a  preliminary  examination  by  the 
division  engineers  of  the  observers'  tally 
cards,  they  were  sent  to  the  office  of  the 
commission  and  there  checked  carefully  and 
the  data  analyzed.  Tables  of  averages  were 
then  compiled. 

The  following  table  shows  the  recapitula- 
tion of  the  results  of  both  records : 

August  October 
Census  Census 
237  sta.  240  sta. 
Horse-drawn: 

Light     19.622         16.456 

Heavy  17.069         17,967 

Total     37,591  34,423 

Automobile.'^: 

Riinabni'is    5.922  3.995 

Touring  cars   21,387  14,514 

Total     27,309  18,509 

All    kinds    04,900  52,952 

Per  cent  horse-drawn 58  65 

Per  cent  yutomobile    42  35 

Averages   per  station: 
Horse-drawn: 

Light    s::  69 

Heavy  7ij  75 

159  144 

Automobiles     115  77 

All  kinds  274  221 

It  IS  greatly  to  be  regretted  that  there  are 
no  figures  available  showing  the  traffic  condi- 
tions before  the  advent  of  the  automobile, 
with  which  to  compare  the  above  figures.  It 
may  be  said,  however,  that  in  seven  years 
the  motor  vehicle  traffic  has  increased  on  the 
State  highways  from  substantially  nil  to  42 
per  cent  in  the  summer  months  and  to  35 
per  cent  during  the  remainder  of  the  year, 
when   climatic   conditions   are   favorable. 

With  the  data  now  at  hand  the  commission 
should  be  able  to  determine  the  cliaracter  of 
surface  which  is  needed  for  each  road,  and 
whether  or  not  one  of  the  bitununous  prod- 
ucts is  needed  as  a  binder  to  protect  the  road 
from  the  destructive  effect  of  fast-moving 
automobiles. 


Notes  On  Road  and  Street  Work. 
Cost  of  Street  Cleaning  at  Geneva,  N.  Y. 
—The  cost  of  all  street  cleaning  at  Geneva, 
N.  Y.,  dunng  1909,  according  to  the  ar(nual 
report  of  the  Board  of  Public  Works,  was 
$4,971.53,  not  iticluding  team  labor.  The  cost 
of  cleaning  the  paved  streets  was  $4,480.13, 
divided  as  follows:  Asphalt  pavement,  $1,- 
396.28,  at  rate  of  .0470  per  sq.  vd. :  macadam 
$1,4M.90,  at  a  rate  of  .02  per  sq.  yd. ;  tar  ma- 
cadam, $234.95,  at  a  rate  of  .0003  per  sq  yd  ■ 
brick,  $1,444,  at  a  rate  of  .014  per  sq  yd  • 
all  other  .streets,  $491.40. 


Dust  Laying  with  Terracolio.— During 
1909  the  city  of  Chelsea,  Mass.,  conducted 
experiments  with  Terracolio  as  a  means  for 
preventing  dust  on  the  streets  in  the  resi- 
dential sections.  According  to  the  recently 
issued  report  of  the  City  Engineer  the  re- 
sults were  very  satisfactory.  The  prepara- 
tion was  mixed  with  water  and  applied  to 
the  roadway  from  an  ordinary  watering  cart. 


laced,  using  Tarvia  X,  the  cost  of  the  work 
being  as  follows: 

Per 
Total,    sq.  yd. 

Labor     t  65.12     10.043 

Teaming  3.37         .002 

184  tons  broken  stone  at  Jl.24 227. C6         .148 

2,700  i-als.  Tarvia  at  7  cts 189.00        .124 

Fuel    5.50         .004 

Total   (1,530  sq.    yds.) I490.6B     $0,321 

These  streets  were  all  resurfaced  in  the 
fall  of  19IJ9,  and  the  report  states  that  after 
a  winter  of  extreme  severity  and  after  hav- 
ing been  subjected  to  the  wear  and  tear  of 
all  classes  of  travel,  not  one  bad  place  in  the 
entire  length  has  shown. 

Cost  of  Paving  Work  at  Holyoke, 
Mass.— During  1909  the  city  of  llolyoke, 
Mass.,  constructed  by  day  labor  17,731  sq. 
yds.  of  tar  macadam,  1,420  sq.  yds.  of  wood 
block,  and  1,445  sq.  yds.  of  granite  block 
pavement.  The  following  table  taken  from 
the  annual  report  of  James  L.  Tighc,  city 
engineer,  gives  much  data  on  this  work  : 


Streets.  Kind  of  Pavement.        Foundation. 

Jackson    Street Tar  macadam Earth        

Maple    Street Tar  macadam Earth ' 

Newton    Street Tar  macadam Earth 

Pine   Street Tar  macadam Earth 

Mosher    Street Tar  macadam Earth 

Jackson   Street Cranite    block* Gravel 

Main   Street Wood    block P.  c.   concrete. 


♦Blocks  taken   up  from  Main  St.  and  rclaid   on  Jackson  St. 


Length 

Square 

Cost  per 

in  feet. 

yards. 

sq.  yard. 

585 

2,695 

J0.S4 

998 

.'S.724 

0.52 

882 

^  "7iT, 

0.60 

1,918 

6..".:;o 

0.47 

669 

2.527 

0.70 

325 

1.445 

0.61 

520 

1,420 

2.78 

to  five  weeks.  The  total  area  treated  with 
Terracolia  consisted  of  51,070  sq.  yds.,  with 
7,470  gals,  of  Terracolia,  at  a  cost  of  $1,- 
072.63  and  'labor  and  teaming  $154.05,  mak- 
ing a  total  cost  of  $1,226.68  or  2.4  cts.  per 
square  yard  for  the  entire  season,  with  an 
average  of   eight  treatments. 

Spencer  Av.  from  Webster  .\v.  to  Vernon 
St.  had  also  long  been  in  an  unsatisfactory 
condition  and  nothing  but  a  complete  re- 
building of  its  roadway  would  have  improved 


Cj-ushed  rocW,  f.  o.  b.  cars  Holyoke.  Cost 
$90  per  ton.  Wooden  blocks,  f.  o.  b.,  Hol- 
yoke, cost  $30.15  per  M. ;  54  blocks  made  1 
sq.  yd.  The  tar  was  obtained  from  the  Mu- 
nicipal gas  plant.  Common  labor  was  paid 
25  cts.  per  hour,  pavers  were  paid  $2.25  per 
day  and  teams  and  drivers  were  paid  for  at 
rate  of  $4.50  per  day.  An  8-hour  day  was 
worked. 

A  number  of  streets  were  also  resurfaced, 
data  on  the  cost  of  this  work  being  as  fol- 
lows: 


Streets. 

Lincoln   Street Tar  finish  on  macadam. 

Mosher  Street Tar  finish  on  macadam. 

Northampton   Street 

Pleasant  Street Tar  finish  on  m.acadam. 

Smith's  Ferry  Road Tar  finish  on  gravel 

Springfield  Road i..Tar  finish  on  gravel 


Length 

Square 

Cost  per 

in  feet. 

yards. 

sq 

yard. 

1.526 

.1.986 

$0,055 

1,098 

4.150 

0.065 

4,050 

17.100 

0.015 

1.494 

4,981 

0.055 

1.600 

3.400 

0.457 

13.500 

31, .-.00 

0.02 

."Vfter  the  first  application  it  was  found  only 
necessary  to  apply  this  solution  on  heavily 
traveled  streets  once  every  two  weeks  and 
on  the  less  traveled  streets  once  every  four 
its  condition.  This  street  was  picked  up  and 
rebuilt  with  Tarvia  X  on  a  broken  stone 
foundation  of  4  ins.  in  depth.  The  total 
yardage  was  2,680  and  about  1J4  gallons  of 
Tarvia  were  used  to  the  square  yard.  The 
cost  of  this  work  was  as  follows: 

Per 
Total,    sq.  yd. 

Labor    $    211.48     $0,079 

Teaming   6.75         .002 

311  tons  broken  stone  at  $1.24 386.01         .144 

4,732    gals.    Tarvia   at   7   cts 331.24         .124 

Teaming  on  tarvia  returned. 1.75        .... 

Fuel  and  oil 16.50        .006 

Total    (2,680   sq.   yds.).. $953.73     $0,355 

Eastern  Av.  from  Broadway  to  across 
Hoopers  St.,  was  likewise  in  a  very  unsatis- 
fa'ctory  condition  on  account  of  the  heavy 
travel,  causing  cradle  holes  from  side  to  side. 
The  street  was  completely  resurfaced  with 
Tarvia  X  on  a  foundation  of  broken  stone, 
4  ins.  in  depth.  The  total  yardage  was  2,410 
and  4,118  gals,  of  Tarvia  or  1%  per  sq.  yd. 
were  used. 

The  cost  of  the  work  was  as   follows: 

Per  ' 
Total,     sq.  yd. 

Labor $223.16  -J0.092 

Teaming 9.45         .004 

Broken  stone  at  $1.24 434.80         .181 

4.11s  gals.  Tarvia  at  7  cts 288.26         .119 

Fuel  and  oil 16.50        .006 

Total    '2.410  sq.   yds.) $972.17     $0,402 

Crescent  Av.  from  Broadway  to  Tudor  St., 
was  a  source  of  complaint  from  the  large 
number  of  carriages  using  it,  on  account  of 
the  fact  that  its  macadam  surface  had  almost 
completely  worn  off,  exposing  the  large  stone 
of    its    sub-surface       This    street   was    resur- 


A  total  of  7,927  lin.  ft.  or  6,491  sq.  yds.  of 
the  concrete .  sidewalk  was  constructed  at  a 
cost  of  $0.73  per  square  yard.  Portland 
cement  concrete  sidewalk,  of  which  896  Ijn. 
ft.,  or  051  sq.  yds.,  was  constructed,  cost 
$1.40  per  square  yard. 

The  length  and  average  cost  of  curbing 
laid   in   1909  were  as   follows: 


u 

B 

0) 

4.068 

7.149 

429 


4-ln.  second  class  granite $0.50 

6-in.   first-class  granite 0.72 

Granite    circles 0.95 


-I 

DO  i) 

o> 

0= 

$0.78 
0.99 
1.22 


Data  on  Street  Sprinkling  and  Flush- 
ing at  Ueneva,  N.  Y.— The  fallowing  data 
on  street  sprinkling  and  flushing  at  Geneva, 
N.  Y.,  relate  to  work  done  during  1909  and 
are  taken  from  the  recently  issued  annual 
report  of  the  Board  of  Public  Works  of 
that  city.  The  city  owns  four  Studebaker 
sprinkling  wagons  of  a  capacity  of  7,")0  gals 
each  and  one  Sanitary  auto  washer  combina- 
tion flushing  and  sprinkling  wagon  of  600 
gallons  capacity.  The  latter  is  fitted  so  that 
it  can  be  used  as  a  sprinkling  wagon  during 
the  day  and  as  a  flusher  for  the  asphalt 
streets  at  night.  In  charging  this  machine  the 
water  pressure  from  the  hydrant  compresses 
air  in  a  t?nk  giving  the  force  necessary  for 
flushing.  The  machine  cost  5999.51  f.  o.  b. 
Geneva,  and  the  Board  of  Public  Works 
states  that  it  has  pmved  to  be  entirely  satis- 
factory both  for  flushini;  and  sprinkling  pur- 
poses. 
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The  street  sprinkling  and  flushing  is  done 
bv  contract  and  all  of  the  above  wagons  are 
rented  to  the  contractor  at  $60  each  per 
season.  At  the  beginning  of  the  season  the 
streets  to  be  sprinkled  were  divided  into  . 
four  groups,  one  group  for  each  cart.  The 
contract  for  sprinkling  the  four  groups  was 
awarded  at  $78  per  week.  Work  was  begun 
under  contract  with  the  four  wagons,  on 
May  10,  but  as  four  additional  streets  were 
added  to  the  list,  it  was  found  impossible  to 
cover  satisfactorily  the  entire  yardage  with 
the  four  wagons  and  on  June  21  an  addition- 
al group  was  added  at  the  same  proportion- 
ate price  and  from  then  until  the  end  of  the 
season  the  combination  wagon  was  used  dur- 
ing the  day  for  sprinkling.  The  total  length 
of  streets  sprinkled  was  63,4.32  ft.,  the  num- 
ber of  yards  sprinkled  being  200,030.  The 
cost  per  square  yard  was  $0.0159.  The  con- 
tractor began  work  May  10  and  the  season 
closed  Nov.  15.  The  general  figures  on  the 
cost  of  the  sprinkling  were  as  follows : 

Labor  previous  to  contract $    122.S0 

6   weeks   at   $78 .•••.■   „  ^68.00 

21  weeks  at  $97.50 2,407.5o 

5  Sundays  on  Lochland  Road  at  $4 20.00 

Water  charged  to  sprinkling 150.00 

Advertising    2.33 

One-half    cost    of    combination    flushing 

and   sprinkling   wagon 490.76 

Insurance  on  wagons   13.50 

Painting  and  repairs  to  wagons 134.64 

Repairs  to  Castle  St.  crane 6.74 

Sprinkling  valves  tor  hydrants 16.45 

Total    $3,481.72   . 

Less  rentals  of  wagons  to  contractor....      286.62 

Total    $3,195.10 

In  previous  years  the  flushing  of  the  as- 
phalt pavement  on  certain  of  the  streets  had 
been  done  three  or  four  times  a  week  by 
means  of  a  hose.  In  190!>,  however,  the 
flushing  wagon  was  used.  In  the  early  part 
of  the  season  a  man  was  hired  to  do  the 
flushing  at  40  cts.  per  hour,  but  on  May  27 
a  contract  was  let  lo  flush  the  streets  at  $17 
per   week.    The   contract   began   May   27   and 

TABLE    SHOWING   THE    COST   OF    REPAIR 

A   PERIOD  O 


These  streets  at  the  beginning  of  1909  were 
in  a  rather  bad  condition  and  it  was  decided 
to  resurface  a  number  of  them  with  broken 
stone,  applying  hot  Tarvia  to  the  stone, 
sprinkling  with  stone  dust  and  rolling.  In  the 
last  annual  report  of  James  O'Brien,  City 
Engineer,  a  description  of  this  work  is  given 
and  the  following  notes  have  been  taken 
from  that  report : 

Gary  Av.,  from  Spencer  Av.  to  Washington 
Av.,  was  one  of  the  streets  improved.  This 
street  had  long  been  in  a  bad  condition,  on 
account  of  the  flat  grade  and  the  heavy  trav- 
el. This  street  was  picked  up  and  shaped, 
then  thoroughly  rolled  and  a  layer  of  brok- 
en stone,  3  ins.  deep,  was  laid  and  rolled ;  the 
Tarvia  X  was  then  applied  hot,  about  1%  gals, 
to  the  square  yard,  until  all  voids  were  filled. 
.Stone  dust  was  then  sprinkled  over  it  and  the 
whole  rolled  until  the  Tarvia  flushed  to  the 
surface.  The  cost  of  the  work  was  as  fol- 
lows : 

Per 
Total,     sq.  yd. 
T  obor  $    245.70     $0,065 

Teaming-:;:::: 9.1?    .002 

3IJ4.4  tons  broken  stone  at  $1.24..      3ii.4.) 

Fuel  and  oil JI-^S 

6,828  gals.  Tarvia  at  7  cts 47(.9b 

$1,137.73 


09il 
0O6 
126 


Total    (3.874   sq.   yds.). 


$0.29.S 


Name  of  Road.  Area  Pav^d.     When  last     Cost  of 
sq.  yds.  Coated 

1903-4 
Adelaide  Road...  8.893  During  1903-7  2.766 
Avenue  Road....  7,302  Durhi.e;  1906-7  21.330 
Belsize  Road.....  3.616  During  1904-5  4.146 
Eton  Avenue  ....  7.553  During  1905-8  1.752 
Flnchley    Road. ..10.937         During  1903  54.38 

Flnchley    Road...  8.423         During  1903=         54.38 

Finchlcy   Road...  5.193=        During  1906-7  

Flnchley    Road...  3,162'        During  1906-7  

Haverstock    Hill.. 12. 272         During  1904-6         3.352 

Haverstock  Hill..l0.366         During  1905-6  

Health     Street....   4.84S         During  1906-7         4.50 

High     Street 1.571  April  1902'        1.232 

Mill     Lane 5,508»       During  1905-8         3.550 

West    End    Lane.  3.128     Partially  1904-5         4.544 

1.  Maintained  until  June  25.  1904. 

2.  And  partially   in  1904-5-6. 

3.  Maintained  from  Aug.  27.  1906. 

4.  Maintained  in  macadamized  road  from 
September  16.  1907;  paved  with  wood  in  .'hum- 
mer,  1908. 

5.  April  and  May.  1902,  and  partially  in  1905- 

the  season  closed  Nov.  15.  The  total  length 
of  streets  flushed  was  5,150  ft.,  and  the  num- 
ber of  square  yards  flushed  was  25,531.  The 
cost  per  square  yard  was  $0.04  and  the  aver- 
age cost  per  front  foot  was  $0,114.  The  gen- 
eral cost  figures  for  the  flushing  were  as 
follows : 

Wojk   done  previous   to  contract $  36.80 

25  weeks  at  $17  per  week 425.00 

Water  ch.arged    to   flushing 50.00 

One-half  cost   combination  flushing  and 

sprinkling  wagon  499.75 

Insui-ance  on  wagon 12.00 

Painting  wagon   25.00 

Advertising 1.17 

Total   $1,049.72 

It  will  be  noted  that  one-half  the  cost  of 
the  new  combination  wagon  was  charged  to 
the  streets  flushed,  and  one-half  to  the  streets 
sprinkled.  The  rate  on  this  account  is  there- 
fore considerably  lighter  than  usual.  This 
is  especially  true  on  the  flushing  assessments 
where  the  cost  is  distributed  over  a  much 
smaller  frontage  than  by  sprinkling. 

Tarvia    Macadam    at    Chelsea,    Mass. — A 

greater  part  of  tlie  ."streets  of  the  city  of 
Chelsea,    Mass.,   are   surfaced   witli    macadam. 


Cost     of       Maintaining      Macadamized 

"Main"  Roads    in    the  Borough  of 

Hampstead,    England. 

The  Metropolitan  Borough  of  Hampstead, 
England,  has  about  42  miles  of  macadamized 
roads,  many  of  which  are  main  roads  and 
consequently  are  subjected  to  much  traffic. 
Data  on  the  cost  of  maintaining  these  main 
roads  for  a  period  of  six  years  are  given 
in  the  annual  renort  for  the  year  ending 
March  31.  1909,  of  Mr.  Oliver  E.  Winter, 
Borough  Engineer  and  Surveyor.  The  accom- 
panying tabulation  showing  these  data  has 
been  compiled  from  this  report. 

ING   MACADAMIZED    "MAIN    ROADS"    FOR 
F   SIX  YEARS. 

Average 

ffu'  period 

els.  per  .--q. 

repairs  in  cents  per  square  yard.  yd.  per 

year. 

1904-5       1905-6       1906-7       1907-8       1908-9 

4.628         3.252       10.706         10.966         1.412  .">,62 

3.190         1.698       27.244  3.072         3.122  9.94 

24.946  .546         3.678  1.74  8.138  7.20 

1.S24       11.376       13.626         11.668  .194  6,74 

.0241       

10.248       16.392        

43.570  

47.254         2.446 

10.78         17.050       

1,986  3.421  .116 

16.604  .010         24.10  .528  3.502  8.20 

1.304       46.8  2.246         1.658  8.87 

8.526         4.772  8.288         10.318         1.450  6.15 

27.186  .656       12.410  8.846  .350  9.165 

6.  In  1903-4  area  was  3,261  sq.  yds.,  of  which 
1.687  sq.  yds.  was  paved  with  wood  in  Septem- 
ber,  1904. 

6.  Area  in  1903-4  was  9,518  sq.  yds.,  of  which 
3,201  sq.  vds.  were  paved  with  wood  in  June 
and  July.  "1904. 


Highway  Construction  in  Cuba.* 

In  .-^pril.  1907,  about  six  months  after  Ibc 
beginning  of  the  last  American  intervention 
in  Cuba,  the  Provisional  Governor  decided  to 
devote  considerable  sums  of  money  to  the 
construction  of  a  number  of  good  roads  on 
the  island.  There  were  many  excellent  rea- 
sons for  undertaking  such  work.  During  the 
whole  time  Cuba  had  been  under  Spanish  do- 
minion, and  during  the  time  it  had  been  in 
the  hands  of  the  Cubans,  but  610  kilometers 
(about  380  miles)  of  improved  roads  had  been 
built  on  the  island,  the  area  of  which  is  41.- 
000  square  miles.  The  unimproved  roads 
hardly  deserved  the  name.  In  the  low  country 
many  of  them  were  veritable  quagmires  in 
wet  weather,  and  so  full  of  ruts  and  mud 
holes  in  dry  weather  as  to  be  frequently  im- 
passable by  ordinary  wheeled  transporlalicm. 
In  the  hilly  sections  they  were  mere  trails, 
steep,  often  rocky,  and  scarcely  passable  fiu- 
lightly  loaded  pack  animals.  All  transporta- 
tion was  exceedingly  costly  and  very  slow.    Oft 

♦Prom  a  paper  by  Lt.  Col.  Mason  M.  Patrick, 
Corps  of  Engineers,  U.  S.  A.,  in  the  Professional 
Memoirs  of  the  Corps  of  Engineers.  July.  1910. 


the  improved  roads  all  transportation  was  by 
pack  train  and  by  "carretas"  (two-wheeled 
carts,  wheels  about  7  ft.  in  diameter  witk  tires 
only  abotit  2%  in.  wide,  drawn  by  from  four 
to  sixteen  bulls).  It  was  no  nncummon  sight 
to  see  these  "carretas"  mired  in  mud  holes  to 
their  axles.  When  loaded,  they  rarely  made 
more  than  about  20  kilometers  per  day.  The 
hardship  that  these  conditions  imposed  upon 
isolated  farmers  and  communities  can  be  im- 
agined easily;  the  military  disadvantages  of 
such  a  lack  of  practicable  roads  is  equally  ap- 
parent. 

Economic  considerations  and  matters  of 
policy  also  had  their  influence ;  many  laborers 
were  idle;  there  was  beginning  to  be  some  suf- 
fering, and  consequent  unrest ;  the  building 
of  roads  would  give  employment  to  local  la- 
bor and  probably  relieve  the  situation,  which 
might  otherwise  grow  menacing. 
.  During  the  intervention,  in  addition  to  re- 
pairs made  to  many  kilometers  of  existing 
roads,  the  construction  of  entirely  new  roads, 
aggregating  about  750  kilometers  in  length, 
was  undertaken,  and  most  of  these  new  roads 
were  entirely  completed,  or  well  advanced  to- 
ward completion,  when  the  intervention  ended 
on  the  1st  of  April,  1909. 

The  work  of  building  these  new  roads  was 
entrusted  to  the  Department  of  Public  Works, 
but  this  department  did  not  have  under  its 
control,  at  that  time,  a  sufficient  force  of 
trained  employes  to  permit  the  entire  road 
building  program  to  be  undertaken;  hence  the 
Provisional  Governor  sought  the  aid  of  the 
Engineer  troops  with  the  Army  of  Cuban 
Pacification. 

By  orders  from  the  headquarters  of  that 
army,  the  writer  was  directed  to  assume 
charge  of  the  construction  of  four  certain 
roads  in  the  Province  of  Pinar  del  Rio.  Upon 
his  recommendation  an  officer  of  the  Second 
Battalion  of  Engineers  was  placed  in  local 
charge  of  each  road,  and  the  writer  was  fur- 
ther given  authority  to  detail  such  enlisted 
men  as  might  be  necessary  for  service  on  the 
different  roads  and  to  change  them  from  time 
(o  time  as  the  exigencies  of  the  service  might 
demand. 

The  multifarious  duties  devolving  upon  the 
battalion,  and  orders  from  Washington  affect- 
ing both  officers  and  men,  made  it  necessary 
to  change  the  personnel  on  each  of  the  roads 
many  times.  Furthermore,  the  experience  to 
be  gained  on  this  work  was  valuable,  and  an 
eff'ort  was  made  to  permit  as  many  of  the 
officers  and  men  as  possible  to  benefit  by  it. 

Right  here  it  is  desired  to  place  on  record 
the  fact  that  this  service  was  most  exacting 
and  arduous,  and  that  the  work  done  by  all 
the  officers  and  men  of  the  battalion  was  per- 
formed faithfully  and  well,  and  often  under 
most  trying  conditions.  The  four  roads, 
whose  construction  was  placed  under  the  su- 
pervision of  the  writer,  are  described  at  some 
length  below.  All  were  macadam,  or  of  tel- 
ford-macadam,  the  width  of  metal  5  meters, 
and  the  ma.ximum  grade  6  per  cent. 

ROAll    FROM    PINAR    PEL    RIO   TO    VINALES. 

Length,  26  kilometers.  This  road  ran  al- 
most due  north  from  the  town  of  Pinar  del 
Rio,  about  170  kilometers  west  of  Havana, 
and  for  about  11  kilometers  it  passed  over  a 
gently  rolling  country ;  then  for  some  13  kilo- 
meters it  wound  over  the  ridge,  or,  rather, 
series  of  ridges,  to  the  beautiful  valley  of 
Vitiales,  into  which  it  descended  along  the 
hillside,  with  the  maximum  grade  for  about 
2  kilometers. 

The  work  on  this  road  was  done  under  con- 
tract with  a  Cuban  firm.  This  contract  pro- 
vided for  the  payment  to  the  contractors  the 
actual  cost  to  them,  plus  10%  per  cent  for  all 
labor  and  for  all  materials  incorporated  in 
the  work;  $1.25  per  day  per  $1,IW0  valuation 
of  all  plant  employed  during  the  time  it  was 
actually  in  use;  $1  per  day  for  each  animal 
employed ;  cost,  plus  the  10%  per  cent,  of  for- 
age for  animals ;  and  the  net  cost  of  alt 
freight.  The  contractor  was  also  reimbursed 
for  his  own  necessary,  approved  traveling 
expenses  to  and  from  the  work,  and  for  the 
cost  of  transporting  his  laborers  and  other  em- 
ployes to  the  work.  It  was  further  agreed 
that  when  the  work  was  completed  the  Gov- 
ernment should  pay  the  net  cost  of  returning 
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all  liis  plant  to  Havana,  whence  it  all  had  to 
be  taken  to  the  work. 

A  railroad  runs  from  Havana  to  Pinar  del 
Rio.  All  supplies  and  materials  for  the  high- 
way had  to  be  hauled  from  the  railroad  sta- 
tion to  the  points  where  they  were  needed. 

Work  was  begun  on  this  road  at  the  Pinar 
del  Rio  end  in  May,  1907,  the  beginning  of 
the  rainy  season,  which  generally  lasts  from 
about  May  to  about  the  last  of  October.  At- 
tempting to  do  road  w-ork  during  the  rainy 
season  was  something  of  an  innovation  and 
necessarily  made  the  work  somewhat  more 
costly.  Work  on  this  road  was  prosecuted 
through  three  rainy  seasons.  The  fact  that 
it  was  desired  to  put  some  of  the  local  labor 
at  work,  without  delay,  was  partly  responsible 
for  commencing  at  such  a  season  of  the  year. 

But  little  time  was  given  for  surveying  and 
locating  the  route  for  this  road;  a  some- 
what elaborate  survey  of  a  possible  route  for 
about  4  kilometers  from  Pinar  del  Rio  was 
found  in  the  Department  of  Public  Works ;  a 
bridge  already  built  across  the  San  Jose  River 
some  7  kilometers  from  Pinar  determined  a 
point  on  the  route ;  a  line  closely  following 
the  survey  for  the  4  kilometers  was  staked 
out,  and  then  a  line  to  the  San  Jose,  selected 
after  a  hasty  reconnaissance.  The  grading 
was  started  at  once  on  this  7-kilometer  stretch, 
and  thereafter  a  number  of  possible  routes  for 
the  remainder  of  the  road  were  examined,  and 
tlic  best  one  finally  chosen. 

Stone  was  exceedingly  scarce  along  the 
route  of  the  road,  only  one  quarry  from 
wliich  any  considerable  quantity  could  be  ob- 
tained being  discovered,  and  this  a  little  more 
than  halfway  from  Pinar  to  Vinales,  at  kilo- 
meter 15,  where  the  road  passed  through  a 
so-called  "Mogote,"  an  outcrop  of  blue  lime- 
stone, which  furnished  an  unlimited  quantity 
of  road  metal.  Some  little  stone  was  pro- 
cured from  two  or  three  small  quarries  nearer 
Pinar  del  Rio,  and  a  short  stretch  of  road  just 
outside  this  town  was  metalled  with  stone 
brou,ght  by  rail  from  a  quarry  about  10  kilo- 
meters west  of  the  town,  and  then  hauled  by 
wagon  to  the  road.  At  the  Vinales  end  of 
the  road  there  were  more  "mogotes,"  and 
from  one  of  them  stone  was  procured  for  the 
last  6  kilometers. 

The  officer  in  local  charge  was  given  as 
much  latitude  as  possible;  the  total  length  of 
road  was  at  one  time  divided  into  three 
districts,  with  an  Engineer  sergeant  in  charge 
of  each:  one  enlisted  man  served  as  clerk; 
other  enlisted  men  as  timekeepers ;  one,  or 
more  when  necessary,  in  charge  of  transpor- 
tation, keeping  track  of  the  number  of  wag- 
ons and  animals  employed,  the  number  of 
trips  made,  the  length  of  haul,  and  the  quan- 
tities of  materials  hauled.  All  surveying  was 
done  by  Engineer  soldiers,  who  gave  lines,  set 
grade  stakes,  and  made  calculations  of  quan- 
tities. Rations  in  kind  were  furnished  the  en- 
listed men,  as  a  rule,  and  prepared  by  an  en- 
listed man  as  cook. 

The  contractor  kept  his  own  timekeepers, 
etc.,  but  they  were  all  checked  by  engineer 
soldiers.  Work  ordinarily  commenced  at  6 
a.  m.  and  continued  until  6  p.  m.,  with  a  two- 
hour  rest  from  11  a.  m.  to  1  p.  m. 

The  contractor's  orders  for  supplies  were 
required  to  be  submitted,  for  approval,  to  the 
officer  in  charge,  and  no  bills  for  materials  or 
services  were  paid  unless  approved  by  the  offi- 
cer in  local  charge.  Every  possible  check  was 
used  and  all  vailable  means  were  employed  to 
insure  the  accuracy  of  the  accounts  rendered 
by  the  contractor,  and  to  enforce  due  econ- 
omy on  his  part.  See  remarks  below  on  this 
form  of  contract. 

An  effort  was  made  to  keep  accurately  all 
unit  costs,  but  in  this  particular  the  results 
were  not  as  satisfactory  as  were  desired.  This 
was  due  to  many  reasons :  the  officer's  time 
was  so  fullv  occupied  that  he  could  not  do 
this  liimself':  the  enlisted  men,  while  excel- 
lent in  other  capacities,  were  unfamiliar  wNth 
such  work,  and  but  few  of  them  could  do 
it  at  all:  work  on  different  features  was  pro- 
gressing simultaneously;  men,  materials,  and 
plant  were  frequently  moved  imm  one  job 
to  another,  making  it  a  matter  of  no  small 
difficulty  to  separate  the  costs.  Some  unit 
costs   were   secured,   and  are   given   below,   as 


well  as  the  approximate  total  cost  of  the  en- 
tire road. 

I'or  a  span  no  greater  than  10  meters  the 
bridges  were  constructed  with  concrete  abut- 
ments, the  floors  of  reinforced  concrete  sup- 
ported by  I-beams,  and  designed  to  support 
a  rolling  load  of  15  tons.  Bridges  over  10 
meters  were  steel  trusses  on  concrete  abut- 
ments and  piers.  On  this  road  there  were  six 
lO-metcr  bridges;  two  50- ft.  truss  bridges; 
one  110- ft.  truss  bridge;  one  truss  bridge  with 
a  channel  span  120  ft.,  and  two  50-£t..  shore 
spans. 

A  traction  engine  and  cars  were  purchased 
by  the  Department  of  Public  Works  and  sent 
to  this  road  for  use,  but  failed  to  cheapen  the 
cost  of  transportation,  as  had  been  hoped. 
This  was  due  to  several  reasons :  possibly, 
partly  to  inexpertness  of  the  men  who  were 
employed  to  run  it,  but  more  decidedly  due  to 
the  fact  that  the  engine  selected  was  not  of 
the  proper  type,  was  poorly  constructed,  con- 
stantly breaking  down,  due  apparently  to  poor 
material  used  in  its  construction,  and  to  faults 
of  manufacture.  This  engine  was  too  wide 
for  use  on  the  road ;  special  turning  points 
had  to  be  provided,  and,  as  nnich  of  the  road 
was  on  side  hill  cuts  and  on  tills  where  turn- 
ing space  could  not  be  provided,  time  was  lost 
in  going  to  and  from  a  point  where  the  engine 
could  be  turned.  The  ma.\imum  haul  from 
the  quarry  was  about  8  kilometers,  and  though 
this  was  costly  with  wagons,  yet,  owing  to 
the  difficulties  with  the  traction  engine  and 
train,  wagon  transportation  was  more  eco- 
nomical, though  the  very  best  that  could  be 
gotten  out  of  a  four-mule  team  was  about 
30  kilometers  actual  travel  per  day.  This 
made  the  average  cost  of  hauling  about  40 
cts.  per  cubic  meter  of  stone  per  kilometer. 

Grading  was  done  by  hand  and  with  drag 
and  wheel  scrapers.  With  the  drag  scrapers 
both  mules  and  bulls  were  used ;  bulls  were 
slow  moving,  but  the  steadiness  of  their  pull 
and  the  ease  with  which  they  loaded  the 
scrapers  made  them  as  efficient  as  the  mules 
where  the  haul  was  short.  Bulls  required  no 
forage,  living  on  grass,  while  the  forage  for 
each  mule  cost,  on  an  average,  about  70  cents 
per  day.  Wheeled  scrapers  were  not  econom- 
ical, as  a  rule,  partly  due  to  the  inefficiency  of 
the  foremen  and  their  inability  to  handle  the 
outfit  to  the  best  advantage,  resulting  in 
crowding,  delays  in  loading,  and  improper 
loading. 

.Ml  drilling  was  done  by  hand ;  men  who 
could  operate  steam  drills  could  not  be  found. 
The  cost  of  quarrying  stone  varied  within 
wide  limits,  but,  finally,  it  was  arranged  with 
a  subcontractor  to  quarry  stone  at  the  largest 
quarry  for  65  cts.  per  cubic  meter,  this  to  in- 
clude furnishing  explosive,  dynamite,  and 
fuses,  and  breaking  the  stone  into  pieces  of 
suitable  size  to  enter  the  crusher. 

Two  small  jaw  crushers,  capacity  about  40 
cubic  meters  each  per  day,  and  one  gj'ratory 
crusher,  capacity  about  150  cubic  meters  per 
day.  were  used  on  the  work.  The  cost  of 
crushing  the  stone  varied  from  20  cts.  to  60 
cts.  per  cubic  meter,  the  latter  figure  being 
much  in  excess  of  what  it  should  have  been. 

A  roller,  operated  by  an  internal  combustion 
engine  using  alcohol,  was  used  on  ihis  road. 
Owing  to  the  relatively  high  cost  of  coal,  it 
proved  more  enonomical  than  the  ordinary 
steam  roller ;  it  weighed,  however,  but  10  tons 
and  was  too  light  for  rolling  Telford^  but 
gave  good  rusnlts  rolling  macadam. 

To  anchor  the  road  metal,  and  to  a  cer- 
tain extent  to  discourage  driving  off  the  edge 
of  the  metal,  borders  of  large  stones  were 
embedded  along  the  sides:  the  natives  called 
these  "paseos."  or  walks,  though  they  were 
made  rough  and  jagged  intentionally  to  pre- 
vent passing  over  and  along  them.  These 
"paseos"  re(|uired  about  1%  cubic  meters  of 
stone  per  lineal  meter  of  road,  added  to  the 
cost  of  the  road,  and  as  the  interstices  soon 
filled  with  fine  material,  they  interfered  with 
the  drainage  from  the  road  surface,  and  were 
later  omitted. 

RO.-\n    FROM    VIN-.-VLES     TO     SAN     C.WETAXO-ESPER- 
ANZA. 

The  portion  of  this  road  from  Vinales  to 
San  Cavetano,  16  kilometers  in  length,  was 
constructed   under   a   cost   plus    10%   per   cent 


contract  similar  to  the  one  described  above, 
and  by  a  Cuban  firm.  Espcranza  is  on  the 
seacoast  some  7  kilometers  from  San  Cave- 
tano, and  the  road  between  these  two  places 
was  unfinished ;  the  new  road  from  Pinar  del 
Rio,  the  nearest  railway  station,  :'(i  kilometers 
from  Vinales,  was  just  begun,  and  it  was  ab- 
solutely impossible  to  get  materials  and  sup- 
plies by  rail.  \  single  steamer  frcjm  Havana, 
whence  everything  had  to  be  brought,  touched 
at  Esperanza ;  this  steamer  had  an  absolute 
monopoly,  and  freight  rates  by  it  were  ab- 
normally high.  The  local  owners  of  trans- 
portation, bulls  and  bull  carls,  had  formed  a 
"trust,"  and  they  gleefully  charged  all  the 
traffic  would  bear.  To  haul  a  small  stone- 
crushing  plant  from  the  port  about  15  kilo- 
meters to  the  quarry  took  ten  days  and  cost 
$270.  The  existing  road,  or  trail,  was  re- 
paired, and  some  ten  temporary  bridges  were 
built  as  soon  as  possible;  thereafter  all  haul- 
ing was  done  by  the  contractors'  mule  teams 
in   ordinary   wagons. 

From  near  Vinales,  for  about  half  its 
length,  the  road  runs  along  the  bases  of  tow- 
ering "mogotes"  and  through  gaps  between 
them;  along  this  part  of  the  road,  of  course, 
stone  was  abundant,  and  the  quarries  were  so 
selected  as  to  reduce  the  average  haul  to  a 
little  less  than  2  kilometers.  The  remain- 
ing 8  kilometers  of  the  road  had  to  be  metalled 
almost  entirely  from  a  quarry  at  the  south- 
ern end  of  this  stretch,  making  the  haul  longer 
and  more  costly;  a  small  quarry  was  opened 
about  halfway  along  this  piece  of  road,  but  the 
supply  of  stone  that  could  be  obtained  from 
it  at  reasonable  cost  was   soon  exhausted. 

There  were  six  bridges  of  10-meter  span 
on  this  road,  all  built  like  the  similar  ones  on 
the  Pinar-Vinales  road,  and  numerous  cul- 
verts, but  no  truss  bridges. 

Beyond  the  northern  end  of  this  road,  for 
about  2.5  kilometers,  metal  was  placed  on 
the  roadbed  which  had  been  graded  under 
another  contract,  making  the  total  length  of 
this  road,  finished,  about  18.5  kilometers. 

At  Los  Banos  dc  San  Vicente,  some  0  kilo- 
meters from  Viiiales.  there  are  warm  springs 
strongly  impregnated  with  sulphur;  a  short 
distance  farther,  but  a  little  off  the  road,  there 
is  one  producing  copper  mine. 

ROAD   KRO.M    GfANE  TO   LLIS    LAZO. 

Length,  33  kilometers.  This  road  was  con- 
structed by  a  firm  composed  of  .\mcricans 
under  a  cost   plus   10%-pcr-ccnt  contract. 

Leaving  Cjuane.  this  road  crosses  a  depres- 
sion, over  W'hich  it  was  carried  on  a  fill  about 
1  kilometer  long  and  3%  meters  high,  with  an 
opening  50  ft.  wide  for  drainage,  .spannecl  by 
a  steel  truss  bridge. 

The  first  available  quarry  was  about  5  kilo- 
meters from  Guane;  thereafter,  for  about  25 
kilometers,  quarries  were  opened  close  to  the 
road,  and  so  located  that  tlie  haul  was  short 
for  both  Telford  and  crushed  stone.  .\t  the 
I^uis  Lazo  end  of  the  road  the  nia.ximum  haul 
from  the  quarry  would  be  about  4  kilometers. 
This  road  was  longer  than  any  of  the  others, 
and  was  not  entirely  finished  when  the  .Ameri- 
can intervention  ended. 

When  it  was  conmienccd,  the  then  termin- 
us of  the  railroad  was  some  12  kilometers 
from  Guane,  the  road  over  which  all  supplies 
had  to  be  taken  in  was  execrable,  and  it  was 
nearly  a  year  before  the  railway  was  extended 
to  Guane. 

There  were  two  50-ft  truss  bridges,  one 
such  bridge  with  two  00-ft.  spans,  one  with 
a  70-ft.  span,  two  with  an  80-ft.  span  each,  one 
with  a  span  of  100  ft.,  one  with  a  channel 
span  100  ft.  and  two  shore  span?  of  50  ft. 
each. 

On  this  road  the  piece  system  of  doing  work 
(see  below)  was  applied  more  extensively 
than  on  any  of  the  others,  and  with  excel- 
lent results."  .Ml  work  that  it  was  possible  to 
do  in  this  manner  was  so  executed — grading. 
(|uarrying,  mixing,  and  placing  concrete  in 
bridge  piers,  laying  telford,  spreading  crushed 
stone. 

Leaving  the  Luis  Lazo  valley,  the  road  runs 
west  for  several  kilometers  through  a  narrow 
gorge  between  high  "mogotes"  along  the  Cuy- 
aguatehe  River,  the  second  largest  stream  in 
Cuba,  which  it  crosses  twice.  The  Cuyagua- 
tehc  is  an  ever-flowing  stream,  one  of  the  few 


82 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  4. 


rivers  in  Cuba  which  has,  apparently  never 
been  known  to  run  dry;  it  enters  the  Luis 
Lazo  valley  through  a  natural  tunnel,  more 
than  a  kilometer  long,  under  the  "mogotes ;" 
at  ordinary  stages  of  the  river  this  tunnel 
can  be  traversed  by  men  on  foot,  but  the  high- 
water  marks  are  well  up  on  the  sides  of  the 
tunnel,  and  in  times  of  flood  the  stream  car- 
ries a  great  volume  of  water,  overflows  its 
banks,  and  frequently  does  considerable  dam- 
age. 

The  contractors  used  a  traction  engine  of 
their  own,  of  a  type  which  proved  more  satis- 
factory than  those  purchased  by  the  Govern- 
ment. With  it  there  were  some  flat-bottomed, 
side-dump  cars,  from  which  the  broken  stone 
did  not  unload  easily;  this  was  remedied  by 
putting  in  false  bottoms  about  one-half  meter 
high  along  the  axes  of  the  cars,  sloping  to  the 
outer  edges,  and  increasing  the  height  of  the 
sides  of  the  cars  to  compensate  for  the  space 
thus  taken  up. 

A  small  steam  shovel  was,  used  in  making 
the  fill  about  1  kilometer  long  across  the  low 
ground  just  north  of  Guane;  the  average 
height  of  fill,  3  meters;  side  slopes,  1  on  1 ;  top 
width,  7  meters ;  material  hauled  in  dump  cars 
from  shovel  to  fill ;  cost  42  cents  per  cubic 
meter. 

ROAD    FROM    SAN    JUAN    Y    MARTINEZ    TO    PUNTA 
DE   CARTAS. 

Length,  16.7  kilometers.  It  was  decided  to 
undertake  this  road  by  hired  labor.  For  a 
little  over  5  kilometers  from  the  seacoast  the 
route  of  the  road  ran  through  a  swamp,  whose 
elevation  was  only  a  little  above  high-tide  lev- 
el,- which  was  frequently  flooded  by  storm 
tides,  and  in-variably  so  during  rainy  seasons, 
and  when  the  San  Juan  River,  flowing  through 
it,  overflowed  its  low  banks.  It  was  necessary 
to  carry  the  road  on  embankment  for  most  of 
this  distance;  material  of  which  to  make  this 
fill  was  hard  to  obtain  in  the  swamps,  and 
this    added    largely   to   the    cost   of   the   road. 

The  only  quarry  where  stone  could  possibly 
be  obtained  was  about  1  kilometer  from  the 
inland  end  of  the  road,  so  that  the  maximum 
haul  for  stone  was  about  18  kilometers,  also 
very  costly.  At  the  beginning,  the  Govern- 
ment had  but  little  plant  available  for  this 
work,  and  it  was  necessary  to  purchase  almost 
everything  from  picks  and  shovels  to  a  com- 
plete slone-c.rushing  plant.  All  the  cost  of 
this  plant,  about  $50,000,  was  charged  to  this 
one  road,  and  figures  in  the  total  cost  as  given 
below.  The  deterioration  of  the  larger  pieces 
of  this  plant  was  not  great  during  the  prog- 
ress of  the  work,  and  it  was  available  for  use 
elsewhere  when  this  road  was  finished.  As  it 
was  expected  that  other  roads  in  the  vicinity 
would  be  built,  and  as  the  quarry  was  the  only 
one  in  the  neighborhood,  the  stone-crushing 
plant  was  installed  in  a  substantial  building, 
where  it  would  be  protected  and  could  be 
operated  during  rainy  seasons.  A  traction  en- 
gine and  cars,  similar  to  those  used  on  the 
Pinar-Vinales  road,  were  bought  by  the  Pub- 
lic Works  Department  for  use  on  this  road, 
but  the  experience  with  them  was  practicallv 
tile  same  as  with  the  traction  train  on  the 
Pinar  road :  The  engine  was  so  wide  that 
nothing  else  could  pass  it  on  the  road,  it  could 
not  turn  around  on  the  road,  and  turning 
places  were  hard  to  find;  there  were  constant 
breakdowns,  due,  apparently,  to  poor  material 
and  poor  workmanship.  Most  of  the  hauling 
was  done  with  mules  in  dump  wagons  and 
slat-bottom  wagons  holding  about  \.5  cubic 
meters  of  stone.  By  keeping  one  engineer  sol- 
dier continually  after  the  transportation,  it 
was  found  possible  to  get  about  -18  kilometers 
.1  day  travel  by  a  iriule  team.  By  fixing  a  long 
and  short  haul  the  teams  made  a  round  trip 
on  each  haul  per  day.  The  wagons  were  load- 
ed in  the  late  afternoon  and  driven  to  the 
stable,  about  2  kilometers  along  the  road  from 
tlie  quarry.  They  started  tlie  next  day  at 
about  3  a.  m.  on  their  long  haul,  returned  to 
the  quarry,  made  their  short  haul,  back  to  the 
quarry,  loaded  for  next  day  and  went  to 
stable.  They  rested  for  about  three  hours  in 
the  middle  and  hottest  part  of  the  day.  Later, 
a  considerable  amount  of  hauling  was  done 
liy  bull  teams,  which  made  slower  progress 
but  the  price  paid  made  the  cost  nf  hauling 
per  cubic   meter   no  greater. 


On  this  road  the  only  work  done  by  the 
piece  system  was  the  quarrying;  the  officers  in 
local  charge,  and  the  soldiers  assisting  them, 
were  not  familiar  with  it,  and  at  first  did  not 
speak  Spanish  well  enough  to  manage  it.  All 
these  men  did  acquire  a  good  working  knowl- 
edge of  Spanish  after  a  time.  At  first,  one 
fine,  old  sergeant  reasoned  thus  with  a  laborer 
demanding  more  pay :  "Usted  can  hablar  till 
you  niorir  but  no  get  mas  pagar."  The  man 
seemed  to-  understand. 

There  was  one  truss  bridge  erected  on  this 
road  over  the  San  Juan  River ;  the  abut- 
ments built  by  the  Government,  the  bridge,  130 
ft.  long,  furnished  and  erected  by  contract. 
In  building  the  abutments  of  this  bridge,  as 
many  large  stones  as  possible  were  embedded 
in  the  concrete,  thereby  reducing  the  cost  per 
cubic  meter  considerably.  Care  was  taken  to 
see  that  the  stones  were  clean  and  thoroughly 
wetted  before  they  were  put  in  place.  The 
cement  cost  .$4.15  per  barrel  at  the  site;  sand 
was  obtained  from  the  river  bed;  broken  stone 
was  hauled  from  the  quarry  L5  kilometers 
distant;  this  concrete  cost  $9.50  per  cubic 
meter. 

The  steel  truss  bridges  were  in  accord  with 
the  standard  designs  of  the  Department  of 
Public  Works,  and  were  all  purchased  in  the 
United  States ;  the  steel  cost  f.  o.  b.  Havana 
$75  per  ton  of  2,000  lbs.  It  was  shipped  by 
rail  from  Havana,  and,  in  some  cases  from 
the  nearest  point  on  the  railway,  had  to  be 
hauled  on  wagons  20  kilometers  and  more. 
The  price  paid  for  erection  was  $30  per  ton. 
This  included  furnishing  and  placing  the 
false  work,  removing  it  after  the  bridge  was 
erected,  painting  the  superstructure  two  coats 
of  paint,  and  putting  in  place  the  flooring, 
paint  and  lumber  for  flooring  being  furnished 
by  the  Government.  The  bridge  flooring  de- 
livered at  the  site  cost  from  $48  to  $60  per 
1,000  ft.,  B.  M. 

On  all  this  bridge  steel,  though  it  was  im- 
ported for  the  Government  the  Treasury  au- 
thorities exacted  the  payment  of  the  dutv. 
As  this  was  material  for  use  on  the  roads, 
and  as  the  amount  paid  for  duty  was  part  of 
its  cost  to  the  contractor,  under  the  contract 
the  amount  paid  for  duty  was  duly  repaid 
them,  plus  their  10%  per  cent.  This  matter 
was  explained  at  length  orally  and  in  writing 
to  the  officials,  but  they  declined  to  change 
their  ruling,  and  required  the  duty  to  be  paid 
to  the  Treasury  Department,  and  a  few  days 
later  the  Department  of  Public  Works  had  to 
pay  back  to  the  contractor  the  sum  paid  for 
duty,  plus  10%  per  cent. 

It  was  found  in  Cuba  that  work  on  these 
roads  was  most  economically  performed  when 
arrangements  or  agreements  could  be  made  to 
have  it  done  by  piecework.  This  was  true  of 
the  grading,  quarrying,  hauling,  stone  crush- 
ing, laying  telford,  spreading  macadam,  roll- 
ing, making,  and  placing  concrete;  work  un- 
der all  the  above  heads  was  done  on  one  or 
more  of  the  roads  by  this  system.  The  native 
workmen  organized  themselves  into  gangs  un- 
der a  foreman,  or  "Capitaz,"  of  their  own 
choosing,  and  would  take  the  jobs  of  grading, 
etc.,  by  the  cubic  meter,  and  practically  in 
variably  by  this  system  the  work  was  done 
more  cheaply  than  by  day  labor. 

The  grading  on  all  these  roads  varied  from 
solid  rock,  through  cemented  gravel,  stiff  clay, 
sandy  clay,  to  pure  sand.  When  paving  for 
grading  by  piecework,  the  price  paid  depended 
upon  the  nature  of  the  material,  and  was 
rarely  agreed  upon  in  advance;  as  a  rule,  the 
engineer  fixed  this  price  fortnightly,  after 
the  work  was  done;  a  careful  record  was  kept 
of  the  number  of  men  working  in  each  gang, 
of  tlie  amount  of  material  moved,  the  hours 
worked,  upon  which  no  restriction  was  placed, 
and  a  note  as  to  energy  with  which  the  work- 
was  prosecuted.  When  the  work  was  satis- 
factory, as  a  rule  the  price  per  cubic  meter 
agreed  upon  was  such  as  to  give  the  men  a 
little  more  than  they  would  have  earned  by 
day  labor.  It  was  interesting  to  note  how 
keenly  some  of  them  watched  and  checked 
the  engineer's  measurements  and  calculations. 

The  stone  quarried  would  be  piled  so  that 
it  could  be  measured ;  the  quarry  men  would 
utilize  stumps  to  swell  the  cubic  contents  of 
their  piles,  and  would  leave  domed  or  arched- 


shaped  vacancies  therein,  if  they  were  not 
watched,  sometimes  spending  more  time  oni 
such  devices  than  it  would  have  taken  to- 
quarry  and  pile  the  stone  which  would  have 
filled  such  spaces.  But,  as  a  rule,  they  were 
fairly  honest,  and,  in  their  way,  hard  vvorkers- 
when  the  amount  they  earned  depended  thus, 
upon  their   own   exertions. 

American  cement  was  used  entirely  in  mak- 
ing concrete.  There  is  a  cement-making  plant 
at  Havana,  but  the  price  of  its  product  was 
but  a  few  cents  less  per  barrel  than  for  well- 
known  brands  of  cement  made  in  the  United! 
States,  while  the  quality  of  the  Cuban  article 
was  not  so  good.  American  cement  delivered 
at  points  on  the  railroad  about  200  kilometers, 
from  Havana  cost,  on  an  average,  about  $3.75- 
per  barrel;  to  this  had  to  be  added  the  cost 
of  hauling  to  the  site  of  the  work,  often  a  long 
,  distance  from  the  railroad.  Another  item 
which  added  largely  to  the  cost  of  concrete- 
was  the  unexpected  difficulty  in  procuring  sand 
at  inland  localities.  Very  little  sand  w-as- 
found  in  the  beds  of  the  streams,  and  that 
which  was  found  was  poor  in  quality,  and 
frequently  had  to  be  hauled  several  kilo- 
meters ;  crusher  dust  was  used  when  it  was. 
available. 

Concrete  varied  in  cost  from  about  $9  per 
cubic  meter  in  the  abutment  of  the  San  Juan 
bridge,  where  sand  was  near  at  hand,  and 
where  many  large  stones  were  used  in  the 
mass,  to  about  $22  per  cubic  meter  when 
placed  in  small  quantities  in  culverts,  etc..  in 
places  where  the  materials  had  to  be  hauled 
long  distances. 

The  itemized  cost  of  the  1:3:5  concrete 
in  the  abutments  for  the  Guama  bridge,  on  the 
outskirts  of  the  town  of  Pinar  del  Rio,  was^ 
as  follows : 

Per 
cu.  meter. 

Cement   $3.65 

Sand  0.21 

.  Small  stone  0.85 

Large  stone  0.13 

Reinforcement   0.16 

Materials  for  framing 1.53 

Excavation   0.S9 

Labor  for  framing 0.97 

Labor  mixing  and  placing 2.19 

Total  cost  per  cubic  meter $10.58 

The  labor  cost  of  making  macadam  roacJ 
5  meters  wide,  exclusive  of  grading  and  of 
cost  of  material,  per  meter  of  length,  was. 
about  as  follows : 

Per 
lin.  meter,. 
Boxing    and    laying    shoulders    of    large 

stone    $0,225 

Spreading  macadam   0.075 

Spreading    binder     0.033 

Sprinkling    0.030 

Rolling  0.367 

Total   $0  73 

Kilometer  posts  marking  distances  along- 
the  highways  had  formerly  been  of  cut  stone^ 
costing  $10  each  at  the  quaxry;  for  these  there 
were  substituted  posts  made  of  concrete,  of 
simple  design,  costing  $4.88  in  place. 

It  may  be  interesting  to  give  some  of  the 
average  prices  of  materials  in  Cuba,  for  com- 
parison with  prices  in  the  United  States: 

Alcohol,  per  liter   $  0.4> 

Bran,  ton  of  2,000  lbs 40.00- 

Corn,  ton  of  2,000  lbs 36.20- 

Hay,  ton  of  2.000  lbs 40  00 

Oats,  ton  of  2,000  lbs 69.25- 

Cement,  per  barrel 3,7.-, 

Coal,  bituminous,  per  ton  of  2,000  lbs OSS- 
Lumber,    per   1,000   ft.    B.    M 50.00- 

Oil.  illuminating,  per  gal „. . .       0.3c 

Oil.  machine,  per  gal 0.43: 

Dynamite,  per  ton  of  2,000  lbs 412.65 

The  prices  above  are  for  materials  delivered 
at  the  railroad  stations  nearest  the  work,  and 
to   them   must  be  added   the  cost   of   hauling. 

The  total  amount  expended  on  all  these- 
four  roads  under  American  supervision  was. 
$1,628,000.  Of  this  amount  the  truss  bridges, 
whose  aggregate  length  was  1,370  ft.,  with 
their  piers  and  abutments,  cost,  finished,  ap- 
proximately, $100,000.  The  plant  purchased 
for  hired  labor  work  cost  about  $50,000,  and 
it  was  worth  to  the  Government  $40,000,  af- 
ter deducting  a  fair  percentage  for  wear  and 
tear.  Of  the  Guane  road,  but  about  12  kilo- 
meters were  entirely  finished,  but  all  the  re- 
mainder. 21  kflometers.  was  graded,  and  all' 
the  .stone  for  this  stretch  had  been  quarried. 
.-\dding  to   the  lengths   of  roads   given  above- 
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the  1  kilometer  made  in  the  town  of  Vifiales, 
2.-J  kilometers  metalled  beyond  the  end  of 
llic  Vinales-San  Cayetano  road,  and  1  kilo- 
ir.eter  made  into  quarry  at  San  Juan  v  Marti- 
nez, the  aggregate  length  of  road  entirely  fin- 
ished was  ahout  73  kilometers,  and  the  actual 
net  cost,  deducting  cost  of  bridges,  and 
amount  spent  on  incomplete  road  and  value 
of  plant,  was  about  $1,275,000,  or  something 
over  $17,000  per  kilometer,  a  cost  which  is 
very  high,  compared  with  the  cost  of  similar 
work  in  the  United  States,  but  which,  for 
reasons  given  below,  was  as  low  as  it  could 
be  kept,  and  not  unreasonably  great  when  all 
the  existing  conditions  and  difficulties  are 
jliven  due  weight. 

The  cost  plus  a  percentage  form  of  contract 
was  entered  into  for  three  of  the  roads  above 
described,  two  of  the  contracts  being  made 
with  Cubans,  and  one  with  an  American  firm 
doing  business  in  Cuba.  Under  such  a  con- 
tract it  is  manifest  that  the  greater  the  cost 
of  the  work,  the  greater  is  the  contractor's 
gain.  In  other  words,  there  is  but  little  in- 
centive for  a  contractor  to  do  economical 
work,  to  institute  and  insist  upon  the  many 
saving  methods  w-hich  can  be  and  are  em- 
ployed when  his  profit  depends  entirely  upon 
how  cheaply  he  can  do  satisfactory  work.  Ev- 
en if  the  contractor  is  honest  and  means  to 
do  economical  work  it  is  mo.st  difficult  to  get 
the  best  results  from  his  subordinates,  his 
foremen,  and  even  from  the  ordinary  labor- 
ers, all  of  whom  are  generally  more  devoted 
to  the  interests  of  the  contractor  than  to  those 
of  the  Government,  and  all  of  whom  know 
that  the  contractor  profits  more  if  their  work 
is  done  inefficiently  and  in  the  most  costly 
manner.  Securing  economical  work  is  im- 
mensely harder  if  the  contractor  himself  is 
unscrupulous,  and  simply  means  to  make  all 
he  can  out  of  the  job,  and  cares  not  all  what 
is  the  cost  to  the  Government. 

There  are  hundreds  of  ways  by  which  such 
a  contractor  can  increase  the  cost  of  the  work, 
in  spite  of  the  most  rigorous  inspection  and 
requirements.  This  is  particularly  the  case 
when  the  inspecting  force  is  not  "thoroughly 
familiar  with  language  used  by  the  workmen. 
With  all  conditions  favorable,  a  trustworthy 
contractor  meaning  to  give  the  very  best  re- 
sults for  the  money  expended,  the  work  of 
superintending  and  inspecting  under  such  a 
contract  is  easy,  but  under  adverse  conditions 
no  form  of  contract  is  known  which  will 
cause  more  annoyance,  greater  trouble,  and 
give   less   satisfactory   results. 

The  following  is  quoted  from  the  report  of 
the  Provisional  Governor  for  the*  year  1908 ; 
"The   excessive  cost  of   construction   work  in 


Cuba  over  that  in  the  United  States  *  ♦  ♦ 
may  be  attributed  to  several  causes,  the  prin- 
'•''P;''  lie'ig-  long,  rainy  seasons,  involving 
added  cost  of  work  and  expensive  delays;  all 
feed,  lumber,  machinery,  fuel,  cement  etc 
must  be  imported  at  large  cost ;  delays  due 
to  being  away  from  base  of  supplies;  man 
and  beast  are  not  as  efficient  in  a  tropical  cli- 
mate; inefficiency  of  labor,  an  ordinary  man 
doing  in  Cuba  half  the  work  at  nearly  as  high 
wages  as  the  laborer  in  the  United  States;  dif- 
ficulty in  obtaining  trained  mechanics  and 
foremen  at   reasonable  wages." 

The  conditions  throughout  the  island,  and 
especially  in  the  western  part  where  these 
four  roads  were  built,  placed  the  agriculturist 
who  lived  at  any  appreciable  distance  from 
the  railroad  or  a  seaport  at  a  marked  disad- 
vantage. A  portion  of  the  benefit  derived 
from  the  new  roads  may  be  gathered  frcn 
the  statements  in  the  report  of  the  Governor 
for  i908  that  "The  road  from  Pinar  del  Rio 
to  Vifiales  and  Esperanzo  reduced  the  price  of 
passenger  transportation  from  $15  to  $I..50, 
and  the  time  of  the  trip  from  three  days  to 
three  hours.  The  cost  of  transporting  tobacco 
from  the  Vifiales  valley  to  Pinar  del  Rio,  the 
nearest  railway  station,  was  reduced  from  $,S 
per  hundredweight  to  $1  per  hundredweight, 
and  as  the  trip  can  be  made  in  a  few  hours, 
instead  of  days,  as  heretofore,  the  danger  of 
the  tobacco  being  injured  by  exposure  to  sun 
and  rain  is  reduced  to  the  minimum." 

Other  roads  cut  transportation  charges  in 
half;  in  addition,  by  giving  access,  in  many 
cases,  to  both  the  seacoast  and  railroads,  there 
was  a  reduction  in  freight  rates  by  common 
carriers.  On  many  of  the  roads  automobile 
'bus  lines  were  established  and  vigorously  pat- 
ronized. 

Macadam  roads  in  Cuba,  as  elsewhere,  de- 
teriorate, and  demand  constant  care  to  keep 
them  in  proper  condition.  Several  reasons 
operate  in  Cuba  to  make  their  maintenance 
costly ;  the  stone  available  for  road  construc- 
tion is  limestone,  which  pulverizes  under  traf- 
fic and  forms  a  very  fine  dust.  Except  in 
the  towns,  the  roads  are  not  sprinkled,  and, 
during  the  long,  dry  season,  much  of  the  top 
dressing  is  blown  away.  The  rains  in  the  wet 
season  are  heavy,  the  ditches  frequently 
clogged,  and  the  subgrade  becomes  saturated 
so  that  the  traffic  then  forms  ruts  and  in- 
equalities, which,  if  not  repaired,  rapidly  grow 
worse.  In  spite  of  regulations  governing  traf- 
fic, it  is  practically  impossible  to  keep  the 
narrow-tired,  heavily  loaded  "carretas"  off 
the  roads:  these  vehicles  not  infrequently 
bring  upon  the  roadway  a  pressure  of  from 
l.oOO  to  2,000  lbs.  per  inch  width  of  tire,  most 


dislrucint-  to  rlie  best  built  road.  These  ve- 
hicles are  so  wide  that  in  passing  each  other 
they  often  run  on  the  edge  of  the  road  metal, 
breaking  it  there,  or  even  off  the  metal  en- 
tirely, making  ruts,  which  rapidly  enlarge 
during  the  rains. 

.\t  intervals  of  about  G  or  8  kilometers  along 
llic  roads  the  Government  has  built  road 
houses,  in  which  are  lodged  usually  two  labor- 
ers, and  where  are  kept  the  necessary  tools 
for  repairing  the  roads.  There  are  also  over- 
seers, who  usually  have  charge  of  some  20  to 
30  kilometers  of  road;  the  overseer  and  the 
laborers  are  supposed  to  keep  the  road  in  re- 
pair, but  their  work  is  frequently  poorly  done. 
Grass  grows  readily  on  the  strip  of  earth 
bordering  the  road  metal  on  each  side.  If  en- 
couraged, and  simply  kept  trimmed,  this  grass 
would  assist  in  preventing  erosion,  but  it  was 
almost  impossible  to  keep  the  laborers  from 
cleaning  this  strip  of  grass  with  hoes  and  des- 
troying the  roots.  The  road  overseers  are 
paid  $900  per  year  and  furnished  with  quar- 
ters; the  laborers,  $.3(!0  per  year,  with  quar- 
ters. The  average  cost  of  the  houses  built 
for  these  employes  was  not  far  from  $4,000 
each.  At  each  of  the  laborers'  houses  there 
are  kept  one  or  more  draft  animals,  with  har- 
ness and  carts  and  the  necessary  tools  for  the 
care  and  repair  of  the  roads.  A  steam  roller 
is  also  provided  for  use  on  the  section  under 
each   overseer. 

The  interest  charge  on  the  first  cost  of  the 
houses,  animals,  tools,  etc.,  allowing  a  mod- 
erate percentage  for  deterioration,  and  adding 
the  annual  salaries  of  the  employes,  gives  an 
aggregate  cost  for  maintaining  these  roads  of 
about  $200  per  kilometer  per  annum.  To  this 
must  be  added  the  most  of  materials,  and  the 
appropriation  is  further  charged  with  a  part 
of  the  salaries  of  the  provisional  engineering 
force  and  also  of  the  Department  of  Public 
Works  in  Havana;  how  much  these  add  to 
the  cost  is  uncertain,  but  it  is  understood  that 
the  Department  estimates  the  cost  of  the  up- 
keep of  these  roads  at  not  less  than  $400  per 
kilometer  per  annum. 

When  the  American  intervention  ended  in 
.April,  1909,  some  of  the  roads  then  unfinished 
were  under  contracts  which  the  succeeding 
Cuban  Government  was  pledged  to  carry  out. 
After  such  contracts  are  completed,  whether 
or  not  the  Cubans  will  continue  this  good 
work  is  problematical.  \o  expenditure  of 
public  funds  will  bring  a  greater  return  and 
be  of  more  benefit  to  the  island,  and  it  is  cer- 
tainly to  be  hoped  that  a  portion  of  the  vearlv 
revenue  may  be  devoted  to  continuing  the 
constriction  of  good   roads.  " 


Methods  and    Costs    of    Surfacing    and 
Smoothing  Track. 

BY    D.    A.    W.\LL.\CE. 

A  surfacing  gang  should  never  waste  time 
waiting  for  passenger  trains.  The  entire  gang 
can  be  used  to  excellent  advantage  in  cutting 
jack  holes  if  the  first  raise  is  being  delayed 
by  a  passenger  train.  If  a  train  causes  a  de- 
lay during  the  second  raise,  the  gang  can  be 
put  to  work  dressing  up.  Durin.s  any  consid- 
erable raise  in  surfacing  track  in  which  the 
ties  are  not  to  be  removed,  time  will  be  saved 
by  using  two  good  men  to  follow  the  jacks, 
spacing  ties  to  chalk  marks.  Under  no  cir- 
cumstances should  one  side  alone  of  the  track 
be  raised  and  tamped,  but  both  sides  should 
be  raised  together  with  as  many  jacks  under 
•one  rail  as  under  the  other.  No  two  men 
tamp  with  the  same  degree  of  thoroughness. 
In  order  that  the  end  of  each  rail  at  the  joint 
shall  have  the  same  support,  it  is  necessary 
that  the  heads  of  the  joint  ties  be  tamped  by 
the   same   man. 

st;RF.\ciNG — GAy:a   org.-\n'iz.\tion. 

I  am  indebted  to  W.  L.  Choate.  Illinois 
Central  R.  R.,  for  the  careful  trial  of  these 
■gang  organizations  in  actual  work. 

Stone,  s  ins.;  4  or  5  Ties  Rcncnt-d  per  Rail. 


A  Foreman  and  30  Men. — Four  jacks  should 
le  used  with  2  men  to  each  jack.  The  jack 
men  should  put  in  the  joint  ties.  Eight  good 
men  should  be  kept  removing  tics  behind  the 
jacks.  The  remainder  of  the  gang  should 
tamp   up. 

Stone,  s  ins.;  No  Tie  Renewals.  A  Fore- 
man and  30  Men.— Two  jacks  used  with  2 
men  to  each  jack.  Two  men  should  be  put 
to  spacin.g  ties  behind  the  jacks  and  the  other 
24  men  can  be  put  to  tamping,  4  abreast. 

Stone,  4  ins.;  No.  Tie  Renewals.  Foreman 
and  20  men. — Work  4  jacks  with  2  men  to 
each  jack.  Let  4  men  catch  up  heads  and  4 
men  the  insides ;  3  men  can  carry  on  the  neces- 
sary gaging  and  spiking  an<l  1  man  can  carry 
water,  plug  holes,  etc.  The  3  men  spiking 
will  not  be  able  to  keep  right  behind  the  sur- 
facing with  the  gaging,  but  while  the  gang 
is  engaged  in  smoothing  up  the  first  raise, 
the  spikers  will  have  a  chance  to  get  to  the 
end  of  the  surface  with  their  work. 

Stone,  6  ins.:  Tie  Renewals.  Foreman  and 
10  .1/01!— Work  4  jacks  v-'  '  "  r^  at  each 
jack.     The  jack  men  put  -   in  each 

half   rail   length   while   the    ...:.g   2   men 

are  catching  up  the  heads.  The  foreman  can 
help  in  spiking  where  there  are  no  more  than 
3  ties  to  put  in  to  face.     At  the  close  of  the 


day's  work  the  foreman  should  tamp  up  the 
run-off;  while  4  jack  men  spike  the  ties  and 
tamp  up  the  insides.  The  other  men  can  tamp 
the  heads. 

Gravel,  4  ins.;  Tie  Renewals.  Foreman  and 
25  Men.— Use  4  jacks  witJi  2  men  to  each  jack ; 
8  men  to  shuffle  insides:  4  men  to  shuffle 
heads ;  3  men  to  gage  track,  and  2  men  to 
put  in  ties.  When  the  jack  men  get  further 
than  60  ft.  ahead  of  the  tampers,  they  should 
.go  back  and  assist  in  putting  in  ties,'  as  it  is 
impossible  for  3  men  to  keep  up  with  the  sur- 
facing. They  can  reach  the  end  of  the  sur- 
face when  the  gang  is  put  hack  to  smoothing 
the  first  raise. 

Gravel,  4  ins.;  No  Tie  Renewals.  A  Fore- 
man and  40  Men.—'WoiV.  4  jacks  with  2  men 
to  each  jack.  Pick  out  0  good  men  to  use  as 
tie  men.  and  let  the  jack  men  put  in  the  joint 
ties.  It  will  be  necessary  to  have  2  gage  men 
in  a  gang  of  this  size.  ■  The  other  20  men 
can  come  up  with  the  shuffling,  inside  • 
out. 

Raise  10  ins.;  No  Tie  Renewals.  A  fore- 
man and  2S  Men. — Work  4  jacks  with  2  men 
to  each  jack :  2  men  spacing  behind  jack^  and 
1  man  knocking  out  jack  eyes  and  carrying 
water ;  13  men  shuffling  and  1  man  handling 
level  board  and  helpinL  This  surface 
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can   be   carried   on    for   two    days,   when   the 
gang  should  be  put  back  to  pick  tamping  the 


first  raise  with  a 


3-in.  surface. 


Raise  3  ins.;  Tie  Renewals.  A  foreman  and 
27  Moi.— Work  4  jacks  with  2  men  to  each  . 
jack  Use  1  spike  puller;  4  men  spiking;  - 
men  nipping;  11  men  pick  tamping;  1  man 
carrying  water  and  plugging  spike  holes.  Let 
2  jack  men  pull  out  the  ties  to  be  renewed 
and  the  2  opposite  jack  men  slip  in  the  new 
ties  The  surfacing  should  be  stopped  about 
1^  hours  before  quitting  time,  the  track  lined 
up  and  20  men  be  taken  back  to  dress  up. 
In  the  meantime  the  spikers  can  be  complet- 
ing their  work  to  the  end  of  the  surface. 
SM00THING-G.«lNC  orc.\nizatidn. 
The  smoothing  up  track,  low  places  on  the 
high  rail  should  be  pulled  to  the  surface  by  eye 
and  the  low  rail  be  brought  to  the  level  of  the 
high   rail   with   the   level   board. 

Foreman  and  6  Men.—SNork  2  jacks  with  1 
man  to  each  jack,  and  use  the  other  4  men 
tamping  The  foreman  can  carry  the  level 
board  and  chalk  mark  the  ties  that  need  tamp- 
ing He  can  also  help  the  jack  men  in  tamp- 
ing off  bar-springs.  After  the  track  is  lined, 
5  men  should  dress  up  while  the  foreman  and 
other  men  ere  gaging  out  rail  kinks. 

Foreman  and  lo  Men.— Work  2  jacks  with  1 
man  to  each  jack.  Let  1  man  handle  the  level 
board  and  also  assist  the  jack  men  in  spring- 
ing quarters  with  the  nipping  bar.  Use  7  men 
tamping  behind  the  jacks.  The  foreman  will 
be  kept  busy  watching  the  tamping,  and  when 
the  tamping  and  lining  for  the  day  is  done 
the  foreman  can  gage  out  kinks  while  the 
track  is  being  dressed  up. 

RECORDS    OF    WORK. 

Foreman's  wages  are  not  included  in  the 
costs  in  the  following  records,  except  as 
shown.  As  the  cost  per  mile  of  the  foreman  s 
wages  is  dependent  on  the  number  of  laborers 
in  the  gang. 

(1)  In  this  work  dirt  surface  track  was 
stripped  and  stone  ballast  unloaded  from 
Rodgers  bottom  dump  ballast  cars.  The  rais- 
ing was  done  with  a  spotboard  and  four  or  five 
days  later  the  second  raise  of  a  3  or  4-in.  sur- 
face was  made  with  tamping  picks.  The  rec- 
ord for  20  davs— first  raise  7  ins.  in  rock 
from  stripped  "dirt  track  shovel  tamped— was 
as  follows : 


3  ins.  in  rock  on  top  of  a  7-in.  raise  where  ties 
had  been  renewed  at  the  rate  of  about  7  to  the 
rail   length.     The   record   for   7   days   was   as 

follows :  ■ 

Ft.  per  Man 
Per  Day. 
24 
26 
12 
16 
IS 
25 
IS 


Number 
of  ft. 
930 
480 
690 
300 
500 
480 
500 
500 
340 
600 
600 
350 
600 
300 
400 
600 
600 
462 
400 
540 


Number 
of  Kails. 
31 
16 
23 
10 
16 
16 
16 
16 
11 
20 
20 
11 
20 
10 
13 
20 
20 
•  15 
13 
18 


Hours 
Worked. 
355 
270 
365 
106 
210 
210 
195 
200 
131 
320 
210 
160 
220 
100 
170 
210 
200 
145 
190 
190 


Ft  per  Man 
Per  Day. 
26 
18 
19 
28 
23 
23 
25 
25 
25 
19 
28 
22 
27 
30 
23 
28 
30 
30 
21 
28 


Average 


.25 


Number 

Number 

Hours 

of  ft. 

of 

Rails. 

Worked. 

240 

8 

10 

198 

7 

JJ^ 

230 

8 

20% 

19S 

6 

12 

148 

5 

S.3 

594 

20 

23 

247 

8 

13 

Average 


20 


Sec.  No.  1  stood  1st.  The  track  put  up  by 
Ex  gang  No.  1  stood  2d.  The  track  put  up  by 
Sec.  No.  2  stood  3d.  The  track  put  up  by  Sec. 
No.  3  stood  4[h.  Negro  labor  at  $1.10  per 
day  and  foreman  at  $50  per  month  were 
worked. 

Section  1— Made  one  raise  and  pick-tamped 
the  length  of  the  tie  except  14  ins.  in  the  mid- 
dle; raised  track  one  day  and  dressed  up  on 
the  following  day.  The  record  of  11  days' 
work  was  as  follows : 

Number 

of  Days. 


Negro  labor  at  $1.25  per  day  and  foreman 
at  $60  per  month  were  worked.  The  cost, 
therefore,  was ; 

SuT-facing  1  ft.   of  track $     0M2^' 

Surfacing  100  ft.   of  track 6.25 

Surfacing  1   mile  of  track iiu.m 

(4)  On  this  work  new  rail  had  been  laid 
on  track  which  was  in  very  poor  surface.  In 
order  to  keep  the  new  rail  in  good  condition, 
a  3-in.  stone  surface  was  necessary.  Sufficient 
stone  for  the  raise  was  taken  from  the  shoul- 
ders of  the  ballast  then  in  place.  The  sur- 
facing was  done  immediately  after  rail  renew- 
al.    The  record  for  8  days  was  as  follows ; 


Number 
of  Ft. 
200 
150 
300 
150 
160 
180 
280 
2S0 
200 
200 
■250 


Ft.  per  Maa 
per  Diy. 
36 
33 
3S 
37 
40 
3G 
31 
35 
33 
40 
36 


Average 


.36 


With  a  gang  of  C  men  1  mile  is  surfaced  in 

24  days  at  the  following  cost : 

Labor  at  $1.10  per  day ^^ol'?^ 

Foreman   at   $50   per   mo ■•     is.w 


Number 

of  Men. 

12% 

Ft.  per  Man 
per  Day. 
21.2 

..$200.00 

of  Ft. 
265 

The  record  for  dressing  was 

as  follows : 

300 

9% 

31.5 

Number 

Number 

Ft 

.  per  Man 

900 

35 

28.5 

of  Ft. 

of  Days. 

per  Day. 

660 

31 

500 

7 

71 

581 

25% 

22. S 

600 

6 

100 

528 

24% 

21.1 

300 

4 

75 

550 

25 

22 

300 

3 

100 

460 

15 

30.6 

600 

8 

iD 

Average    . . 

24. S 

Average     . . 

S4 

Negro  labor  at  $1.25  per  day  and  foreman  at 
$60  per  month  were  worked.  The  cost,  there- 
fore, was: 

Surfacing  1   ft.   of   track $     0.0443 

Surfacing   100   ft.    of  track 4.43 

Surfacing  1   mile   of  track 234.00 

(5)     This  work  was  the  first  raise  of  7  ins. 

in  screenings  for  stripped  track,  shovel  tamped. 

The    record  was   as   follows : 

Number                           Number  Ft.  per  Man 

of  Ft.                            of  Hours  per  Day. 

430                                      150  29 

450                                      150  30 

550                                      150  ■    33 

500                                      175  29 

Average    30 

Italian  labor  at  $1.25  per  day  and  foreman 
at  $60  per  month  were  employed.  The  cost, 
therefore,  was : 

Surfacing  1    ft.    of  track $     0.041 

Surfacing  100  ft.  of  track 4.10 

Surfacing   1   mile  of   track 216.50 

(6)  This  work  was  the  second  raise  of  3  ins. 
in  screenings  on  a  7-in.  raise  track  lined  and 
dressed,  pick  tamped.  The  record  was  as 
follows ; 

Number  Number  Ft.  per  Man 

of  Ft.  of  Hours.  per  Day. 

600  40  150 


With   a  gang  of  6  men   1  mile   of  track  is 

dressed  in  10  days  at  the  following  cost: 

Labor  at  $1.10  per  day ^^I'll 

Foreman  at  $50  per   mo 16.00 

Total     S8'l-70 

Section  2. — Made  one  raise,  pick-tamping 
heads  of  ties  and  shovel-tamping  insides  ex- 
cept 14  ins.  at  centers.  The  track  surfaced 
on  one  day  was  dressed  the  next  day.  The 
record  for  surfacing  was  as  follows : 


Number 
of  Ft. 
200 
300 
260 
300 
200 
270 
240 
230 
260 
360 
240 
450 
360 
430 
330 
100 
350 


Number 
of  Days. 

4 

6 

5% 

6 

4 

5 

6 

6 

5 

7 

6% 

8% 

7 

9 

7 

7% 


Ft.  per  Man 
per  Day. 
50 
50 
47 
50 
60 
54 
40 
38 
62 
51 
37 
52 
51 
47 
47 
50 
46 


200 
200 


40 
20 
20 


Average 


100 
100 


Italian  labor  was  employed  at  $1.25  per  day 
with  a  foreman  at  $60  per  month.  The  cost 
of  surfacing  was.  therefore: 

Surfacing  1    ft.    of   track $     0.05 

Surfacing   100   ft.    of   track „„?-2S 

Surfacing   1    mile  of   Hack 2G4.00 

(2)  This  work  consisted  of  surfacing  track 
4  ins.  in  rock  on  top  of  a  G-in.  raise  where  ties 
had  iieen  renewed  at  the  rate  of  about  7  per 
rail  length.  The  work  included  spacing  and 
gaging.  The  record  for  7  days  was  as  follows : 

Ft.  per  Man 
per  Day. 
26 
22 
18 
15 
33 
26 
22 


Average    116 

Italian  labor  at  $1.25  per  day  and  foreman 
at  $60  per  month  were  worked.  The  cost  there- 
fore, was : 

Surfacing   and   lining   1    ft.    of   track $  0.0107 

Surfacing  and  lining  100  ft.   of  track 1.07 

Surfacing  and  lining  1  mile  of  track 56.00 

(7)  This  work  was  the  first  raise  of  7  ins. 
on  cinders  from  dirt  stripped  track,  shovel 
tamped.    The  record  was  as  follows: 

Number  Hours     Ft.  per  Man 

of  Rails.  Worked.        per  Day. 

20  200  30 

20  140  43 


Number 

of  Ft. 

600 

600 


Average 


.36 


Number 
of  Ft. 
230 
530 
165 
165 
100 
110 
330 


Number 

of  Rails. 

8 

11 

5% 

5% 

3 

4 

11 


Hours 

Worked. 

8 

15 

9 

11 

3 

4 

22 


Average     • -- 

Negro  labor  at  $1.25  per  day  and  foreman  at 
$60  per  month  were  worked.  The  cost  was. 
therefore : 

Surfacing  1  ft.   of  track    »     0.057 

Surfacing  100  ft.  of  track 5.70 

Surfacing  1  mile  of  track 301.00 

(3)     This  work  consisted  of  surfacing  track 


Italian  labor  at  $1.25  per  day  and  foreman 
at  $60  per  month  were  worked.    The  cost  was : 

Surfacing   1    ft.    of   track $     0.034 

Surfacing   100    ft.    of  track 3.40 

Surfacing  1  mile  of  track 180.00 

(8)  These  records  were  taken  from  work  of 
three  sections  and  one  extra  gang.  The  track 
was  poorly  ballasted  with  hand  napped  stone 
and  was  raised  4  ins.  on  gravel  consisting  of 
pebbles  and  non-cementin.g  sand.  The  rail  was 
laid  with  broken  joints.  Gravel  was  unloaded 
from  bottom  dump  coal  cars  at  a  cost  of  30 
cts.  per  cu.  yd.  on  the  ground.  These  records 
were  kept  in  order  to  determine  the  most 
economical  method  of  making  a  raise  of  4  ins. 
under  these  conditions.     The  track  put  up  by 


With  a  gang  of  C  men  1  mile  is  surfaced  in 
18  days  at  the  following  cost : 

Laborers  at  $1.10  per  day ^-'^i'*? 

Foreman  at  $50  per  mo 28.89 

Total    •. $250.20 

The  record  for  dressing,  working  a  gang  of 

7  men,  was  as  follows : 

Number  Number  Ft.  per  Man 

of  Ft  of  Days.  per  Day. 

500  ■  6%  77 

900  9  100 

700  7%  93 

900  9  100 

500  6%  77 

700  7%  93 

500  6  83 

Average    89 

With  a  gang  of  7  men  1  mile  was  dressed 
in  8  days  at  the  following  cost : 

Laborers   at   $1.10  per  day '?i2? 

Foreman  at  $50  per  mo ■  l'^°'' 

Total    $77.70 

Section  3.— The  track  surfaced  by  this  gang 

was  shovel  tamped  heads   and  inside.     After 

an    interval    of   3   days   the    gang   went    back 

over  the  raised  track  and  caught  up  low  joints 

with  picks  and  put  up  the  track  complete.    The 

record   for  surfacing  was  as   follows : 

Number  Number  Ft.  per  Man 

of  Ft.  of  Days.  per  Day. 

200  6  66 

330  3  110 

300  4  7o 

270  3%  77 
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330 
210 
ISO 
330 
360 
450 


81 
70 
60 
81 
55 
64 


Average  Y4 

With  a  gang  of  4^   men  1  mile  was  sur- 
faced in  IG  days  at  the  following  cost : 

Labor  at  $1.10  per  day $73  20 

Foreman  at  $50  per  mo \'',\     osloo 


''^°'^'    $LiS.S0 

The  record  of  smoothing  was  as  follows: 
Number  Number 

of  Ft.  of  Days. 

250  4 

350  6 

4 


250 
360 
250 
250 
225 
420 
420 
400 


Ft.  per  Man 
per  Day. 
60 
58 
62 
72 
50 
83 
45 
53 
53 
57 


59% 
was 


Average    

With    a    gang   of   oVz    men      1      mile 
smoothed  in  16  days  at  the  following  cost 

Labor  at  $1.10  per  day sq-is 

Foreman  at  $50  per  mo '.'.'.'.'.'.'.'.'     25160 


Total 


.$122.75 

In  dressmg,  the  foreman  sent  3  men  back  to 
work  alone;  the  record  was  as  follows: 

Number  Number 

of.Ft.  of  Days. 

2 


150 
240 
360 
240 
450 
450 
600 
600 


Ft.  per  Man 
per  Day. 

75 
120 
120 

SO 
150 
150 
250 
120 


Average  133 

This  gang  of  3  men  dressed  1  mile  in  15 
days  at  a  cost  of  $43.30  per  mile. 

Extra  C;a»</— This  gang  made  a  5-in.  raise 
shovel  tamped  ties  on  first  raise  and  after  3 
or  4  days  went  back  over  the  work  picking  up 
low  places  with  the  pick.  The  gang  made  an 
average  of  70  ft.  per  man  per  dav  on  the 
first  raise.  With  a  gang  of  2.5  men  1  mile  of 
track  was  raised  m  3  days  at  the  following 
cost   for  two   rates   of  wages : 

Labor,  at  $1.25  per  day $  95.OO 

Foreman  at  $75  per  mo 7. 50 


T  '1°*'^'  .--.V; $102.50 

Labor  at  $1.10  per  day $  03  60 

Foreman   at   $50  per  mo 4;80 


Total    J  8S40 

A  gang  of  IT  men  averaged  100  ft.  per  man 
per  day  smoothing  up  first  raise,  smoothing  up 
1  mile  in  3  days  at  the  following  costs  for 
two  rates  of  wages : 

Labor  at  $1.25  per  dav $65.00 

Foreman  at  $75  per  mo 7.50 


,  Total    $72.50 

Labor  at   $1.10   per  day $57.20 

Foreman  at  $50  per  mo 4.80 


Total    $62.00 

A  gang  of  10  men  dressed  an  average  of  55 
ft.  per  man  per  day  or  at  a  rate  of  1  mile  in 
10  days.  The  work  was  slow  on  account  of 
uneven  distribution  of  ballast  unloaded  from 
bottom  dump  coal  cars.  The  cost  of  dressing 
1  mile  with  labor  at  $1.25  and  foreman  at  $75 
was  $119.85.  With  labor  at  $1.10  and  foreman 
at  $.'iO,  the  cost  was  $105.40  per  mile. 

The  surfacing  done  by  these  four  gangs 
consumed  more  time  than  a  4-in.  rise  in  gravel 
on  account  of  using  a  good  portion  of  the 
stone  in  the  track  in  tamping  with  gravel. 
A  comparison  of  the  work  of  the  four  gangs 
is  given  in  Table  I 


by  tamping  up  the  low  places,  not  much  atten- 
tion being  given  to  the  general  surface  as  far 
as  appearances  go.  Surfacing  refers  to  the 
raising  of  the  track  out  of  face  to  a  uniform 
grade  line.  Smoothing  up  refers  to  the'  pick- 
ing up  of  low  joints  and  centers  to  the  gen- 
eral level.  Negro  labor  at  $1.10  per  day  and 
foreman  at  $50  per  month  were  worked. 

Record  1.— Covers  18  days,  during  which  an 
average  of  66  ft.  per  man  per  day  was  the 
length  of  surface  run  in  slag  ballast. 

Ft.-Man-Day. 
78 


No.  Ft 
510 
V80 
300 
660 

1100 
165 
450 
240 
300 

5075 
600 
400 
300 
105 
400 
210 
300 
135 


No.  Days. 
6.5 


20.5 
2.5 
8.5 
3.5 
4 

70.5 

12 
8 
4.5 

5 
3.5 


92 
86 
93 
34 
66 
53 
69 
67 
72 
50 
50 
66 
52 
«0 
60 
CO 
45 


Average    (jg 

The  cost  was : 

Running  surface  1  ft.  of  track $  O.OIC 

Running  surface  100  ft.  of  track 166 

Running  surface  1  mile  of  track S8.00 

Record  2.— Covers  31  days  running  surface 
in  rock  ballast,  during  which  an  average  of  55 
ft.  per  man  per  day  was  run. 


No.  Ft 
280 
405 
300 
480 
250 
•200 
200 
150 
ISO 
120 
ISO 
150 
670 
670 
560 
500 
150 
540 
450 
760 
300 
930 
430 
300 
330 
200 
400 
180 
120 
100 


No.  Days. 


10 

6.5 

4.5 

3 

3 

2 

3 

3 

5.5 

4.5 
15.5 
17.5 
12.5 
13 

4 

8.5 

7.5 
24 

4 
13 

5 

4 

4 
10.5 

6 

5.5 

3 

4 

1.5 


Ft.-Man-Day. 
35 
81 
30 
73 
55 
66 
66 
75 
GO 
40 
37 
33 
43 
33 
45 
39 
38 
63 
60 
32 
75 
71 
86 
75 
.75 
31 
33 
72 
60 
30 
66 


Average    55 

The   cost   was : 

Running  surface  1  ft.  of  track $    0.02 

Running  surface  100  ft.  of  track 2.00 

Running  surface  1  mile  of  track 105.00 

Record  3. — Covers  12  days  running  surface 
in  gravel  ballast,  during  which  an  average  of 
87  ft.  per  man  per  day  was  made. 
No.  Ft.  No.  Days.  Ft.-Man-Day. 


300 
180 
720 
120 
840 
630 
820 
390 
660 
570 
630 
580 


3.i 

3 

S.5 

9.5 
8 
10 
5 


S6 
60 
84 
120 
88 
78 
82 


95 

105 

83 

.   S7 


Average    

The  cost  was : 

Running  surface  1  ft.  of  track $  0.013 

Running  surface  100  ft.  of  track 1.26 

Running  surface  1  mile  of  track 66.50 


Gang. 

2  ■.■.'.■.■.'.'.'..■ 

3    

Extra   

Surfac 
Foreman. 
..$38.40 
..   28.20 
..   25.60 
..     7.50 

ing. 

Labor. 

$161.60 

121.40 

73.20 

95.00 

83.60 

rers    at 

TABLE    I. 
Smoothing.                     Dressing.                       Total. 
Foreman.    Labor.    Foreman.     Labor.     Foreman.    Labor. 

$..   ..          $ $16.00         $66.70         $4.40         $230.30 

12.80            64.90          41.00          186.30 

i;.5.60           97.15          43.00          51.20          213.35 

7.50           65.00          119.S5           15.00          279.85 

4.80           57.20          105.40            9.60          246.20 

$1.10    per   day   and  foreman  at  $50  per  month. 

Grand 
Total. 
$282.70 
227.30 
264.55 
294.85 

•Extra    ... 

..     4.80 
gang    labo 

255.80 

•Extra 

(9)  The  following  records  uxre  secured 
from  the  work  performed  by  section  gangs. 
By  running  surface  is  meant  the  work  done 
in   bringing   track   to   an   easy   riding   surface 


Record  4.— Covers  20  days  smoothing  up  in 
slag  ballast,  during  which  an  average  of  116 
ft.   per  man   per   day  was   smoothed. 


NG  85 

-'^■'J-  '■'•                         No.  nays.  Ft.-Man-Day. 

JlSft                                 IS.i  118 

1000                                         s  f'-, 

1320                                 2j  so 

71"                                   «  118 

2411                                    :•  120 

....0                                   j.i  122 

■>my\                                 20  100 

1S3M                                       10  130 

•:;u"                                 12  150 

-M'O                                 21  i;:i 

-»»»                                      20  lOlt 

420                         a,;  i2i> 

1260                                  11  ,H 

270                                         4  ,;; 

1.300                                       12  ^                   10s 

lij2il                                    11.5  1,)) 

1200                                         95  ]■),; 

i^iS                             ■••  161 

370                                   4  90 

160                                         1  ,f;ri 

Average   

The  cost  was : 

Smoothing  1   ft.  of  track I  u.duj 

Smoothing  100  ft.  of  track 0.94 

Smoothing  1   mile  of  track 4».()0 

Record  5.— Covers  75  days  smoothing  u|)  on 

rock  ballast,  during  which  an  average  of   12f 

ft.  per  man  per  dav  was  smoothed. 

>>'o-  Ft.                       No.  Days.  Ft.-Man-Day. 

540                                      6.3  S3 

1090                                    10  109 

1400                                    U.5  122 

1610                                    10  ici 

2190                                 J2  183 

630                                   8  TS 

180                                   ?,  fio 

700                                      7.3  w?, 

355                                   4.3  yt\\ 

220                                   2  11(1 

1050                                   10  165 

1900                                 18.3  108 

930                                   9.3  97 

1190                  .               12  lor. 

.200                                   3.3  '.,- 

900                                   7  \i^ 

460                                      4  115 

660                                   4.5  147 

1300                                   S  103 

000                                   s  112 

400                                   4  100 

8dO                                 12  75 

500                                      4  I'S 

SOO                                      8  133 

20S0                                 13  160 

2050                                 15  137 

2920                                 28.3  in.'? 

1100                                   5  220 

210                        •           2  105 

900                                      9  lOft 

600                                 .    9  67 

850                                   9  94 

460                                   6  76 

1300                                   8.5  153 

14o0                                  12  i')0 

900                                   8.3  106 

1130                                 12.5  «•> 

960                                   8.5  113 

2100                                 21.5  97 

1020                                 13  78 

210                                   3.5  60 

950                                   6  158 

1350                                    12  ll-* 

3820                                    21  IS"       • 

3750                                 18.5  2''5 

2280                                 19.5  lie 

1800                                 10  ISO- 

100                                    1  100 

1500                                 15  100 

300                                   5.3  5& 

430                                    7.3  51 

1050                                   7  150 

1896                                 12  158 

1900                                 10.3  188 

1980                                 17  lie 

1680                                 15.5  103 

1100                                   9  l'" 

770                 .                10.3  73 

2830                                 17  169 

2040                                    14.5  145 

1280                                 12.5  102 

3000                                    13.5  222 

1380                                 10  13S 

650                                      6.5  100 

300                                   2  150 

„?^2                                   ^  103 

2800                                 19.3  143 

1280                                 10  128 

1470                                 10.5  1411 

1110                                 10  111 

2700                                 12  '2.-. 

900                                   9  ioM 

1500                                    14  107 

1.50                                      2  75 

300                                  "2.0  120 

Average   

The  cost  was : 

Smoothing  1  ft.  of  track 

Smoothing  100  ft.  of  track .     0  jn 

Smoothing  1   mile  of  track 47.50 

(10)  This  work  was  done  on  the  Frisco 
lines  in  Louisiana  working  "Cadian"  labor  at 
$1.75  per  day  and  foreman  at  $75  per  month. 
The  dirt  was  a  good  solid  black  loam.  The 
shoulders  of  the  grade  were  skinned  off  to  a 

slope  of  J  in.  to  1  ft.  outward  from  the  ends 
of  the  ties  by  a  plow  constructed  on  the  or- 
der of  a  dirt  spreadinc  machine  The  dirt 
was  cast  up  against  the  tics  by  the  cutting 
edges   of    the    wings.     The    amount    of    dirt, 

however,    was   insufficient    for  the    raise,   and 
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the  remainder  was  secured  by  shoveling  up 
from  the  berm  to  the  shoulder  after  having 
been  loosened  by  plows.  The  embankment 
averaged  4  ft.  in  height.  The  record  was  as 
follows : 

Time,     Time,     Time,     Total 

No.     No.      Raise,       Raise,    Fill.,      Dress.,  Time, 

Men    Rails.       Ins,        hours,  hours,     hours,  hours. 

-r,  16  3  6  3  1  10 


24 

IS 

4 

6 

3 

10 

20 

14 

4 

6 

3 

10 

S3 

16 

,3 

D 

4 

10 

sn 

16 

3 

G 

3 

10 

20 

14 

3 

5 

4 

10 

17 

10 

3 

5 

4 

lU 

17 

4 

5 

4 

10 

25 

20 

2 

6 

3 

10 

26 

20 

3 

6 

3 

10 

24 

15 

4 

6 

0 

10 

27 

13 

7 

5 

4 

10 

28 

20 

3 

6 

3 

10 

2.T 

14 

6 

5 

4 

10 

24 

15 

5 

6 

3 

10 

24 

19 

6 

6 

3 

10 

21 

19 

6 

6 

3 

10 

21 

14 

5 

6 

3 

10 

The  average  for  a  4.1  in.  raise  was  22.7 
ft,  per  man  per  day.  The  cost  was  as  fol- 
lows : 


Item. 
Raise  . 
Fill  in.. 
Dress.   . 


Totals    $7.6S 


Per  100  ft.  Per  Mile. 

...$4,35  $229,80 

, ..   2,56  135.60 

. ..   0.77  40.60 


$406.00 


The    Economy    of     Handling     Railway 

Scrap  and  Other  Materials  By 

Mechanical  Means. 

At  the  last  convention  of  the  Railway 
Storekeepers'  Association  two  papers  on 
handling-  materials  by  mechanical  appliances 
and  giving  some  costs  were  read  by  Mr.  N. 
A.  Mears  of  the  Lake  Shore  &  Michigan 
Southern  Ry.,  and  Mr.  J.  F.  Slaughter  of  the 
Missouri,  Kansas  &  Texas  Ry.  The  follow- 
ing are  Mr.  Mears'  cost  figures: 

The  expense  of  operating  a  magnet  varies 
with  the  size  as  far  as  the  electricity  is  con- 
cerned, but  the  labor  cost  for  both  the  crane 
and  the  magnet  is  from  $5  to  $10  per  day,  and 
sometimes  less. 

The  saving  by  the  use  of  the  magnet  is 
really  quite  a  figure,  although  it  is  usually 
figured  as  compared  to  hand  work,  and  not 
-considered  with  the  crane  as  a  necessary 
feature.  In  rough  figures,  the  crane  and  mag- 
net save  from  $15  to  $50  per  day,  accord- 
ing to  how  fast  they  are  operated  and  the 
material  handled.  On  the  following  items 
the  saving  shows  what  can  be  accomplished : 
Loading  locomotive  tires  Per  Ton. 

By  hand  50.17 

By  crane OS 

Bv  crane   magnet   04 

Loading  heavy  cast  Per  Ton. 

By  hand   Almost  Impossible. 

By   crane    

By  crane  and  magnet 


.20 

.03 


You  will  note  that  on  these  items  the  mag- 
net reduces  the  cost  of  handling  over  the 
crane  cost,  particularly  on  account  of  the 
necessity  for  a  good  hold  on  the  heavier  items 
when  handled  by  chains  or  hooks. 

Mr.  Slaughter  presents  the  following  com- 
parison between  locomotive  crane  and  hand 
work: 

First,  in  unloading  piling  and  lumber  from 
open  cars,  I  find  it  costs  $ti  per  car  to  handle 
by  hand  where  cars  must  be  inoved  by  hand 
back  and  forth  to  properly  assort  them  on 
ways  of  their  respective  lengths.  This  same 
work  can  be  done  with  a  crane  for  $1.40  per 
car,   or  a  saving  of  $4.60. 

Car  and  engine  bolsters  cost  to  handle  by 
hand  $5  per  carload  of  seventy-five;  these 
can  be  handled  by  locomotive  crane  for  75 
Gts.,  or  a   saving  of  $4,25. 

One  hundred  4)4x8  axles— by  hand  $5.50, 
by  crane  $1.50,  saving  of  $4.  Mounted  wheels 
to  axles — by  hand  75  cts.  per  car,  by  crane 
17  cts.,  saving  58  cts.  These  are  only  a  few 
instances  for  which  the  crane  can  be  used,  but 
it  is  not  necessary  for  me  to  enumerate 
further. 

I  also  find  in  handling  scrap  that  the  cost 
by  hand  for  an  average  of  100  cars  is  $7  per 
car :  with  the  crane  it  is  $2.83,  or  a  difference 
of  $4.37   in    favor  of   the   latter. 


Precarious    Expedients    in    Engineering 
Practice.* 

In  presenting  this  paper  for  the  Society's 
consideration,  the  observation  may  be  made 
that  it  is  not,  in  the  strict  sense  of  the  terra, 
a  scientific  paper.  It  would  seem,  however, 
that  if  engineers  had  no  .thoughts  or  aspira- 
tions in  regard  to  their  profession,  other  than 
those  applying  to  technical  details,  that  pro- 
fession, and  the  Society  which  represents  it, 
would  fall  short  of  the  standards  which  in- 
spire workers  in  other  fields.  In  the  many 
scientific  papers  which  are  continually  being 
presented,  attention  is  directed  to  methods 
and  formulas  by  which  one  may  build  safely 
and  efficiently.  With  these  two  watchwords 
^f  the  Engineering  Profession — "Safety"  and 
"Efficiency" — is  it  not  necessary  to  class  the 
additional  word,  "Honesty?"  In  the  engi- 
neering profession,  as  in  other  professions, 
ordinary  intentional  dishonesty  sooner  or 
later  brings  its  own  punishment.  It  is  not  to 
such  self-evident  facts  that  the  writer  would 
draw  attention. 

There  is  another  kind  of  dishonesty  to 
which  one  may,  without  preniediatation,  be 
made  accessory,  which  is  known  to  every  en- 
gineer and  architect,  yet  very  rarely  dis- 
cussed. Possibly  this  is  because  some  may 
believe  it  is  the  result  of  the  present  method 
of  financing  large  construction  work,  others 
tliat  it  is  caused  by  undue  competition  among 
contractors ;  and  there  are  a  few  who  pes- 
simistically declare  that  it  is  simply  a  part 
of  the  ever-increasing  laxity  of  moral  stand- 
ards in  all  fields  of  industry.  Whatever  the 
cause,  the  writer's  object  is  to  expose  the 
facts  relating  to  the  use  of  certain  precarious 
expedients,  and  to  hint  at  a  possible  remedy. 
It  is  hoped  that  the  presentation  of  this  paper 
to  the  Society,  and  not  to  the  public  press, 
will  demonstrate  that  it  is  not  intended  as  a 
"muck-raking"  article.  The  evil  lies  within 
the  circle  of  knowledge  of  professional  men, 
by  whose  efforts  alone  it  can  be  eradicated. 

Let  it  be  assumed  that  some  large  piece  of 
work — a  public  library,  a  railroad  terminal,  a 
hospital,  a  power-house,  or  a  municipal  pump- 
ing station — is  to  be  constructed.  As  either 
an  engineer  or  an  architect  may  be  engaged 
to  take  supreme  charge  of  the  design  and 
construction,  he  will  be  referred  to  herein  as 


*A  paper  by  John  Hawkesworth  in  Trans.ip- 
tions  Amercan  Society  of  Civil  Engineers,  Vol. 
LXVII,    p.    32. 


the  "designer."  The  ''designer"  then,  having 
received  his  appointment,  proceeds  with  the 
preparation  of  his  plans.  Now,  if  he  be  an 
architect,  his  specialty  will  take  form  in  the 
artistic  embellishment  and  utilitarian  arrange- 
ment of  his  design.  Rarely  will  he  have, 
either  from  his  own  knowledge  or  from  that 
of  his  office  force,  the  qualifications  necessary 
to  the  economic  design  of  all  the  other  fac- 
tors such  as  structural  comment  of  plumbing, 
and  the  like.  To  be  sure,  some  of  his  assist- 
ants, or  even  he  himself,  may  be  able  to  do 
one  or  two  of  these  things  as  well  as  spe- 
cialists, but  seldom  all  of  them.  If  a  struc- 
tural engineer  is  the  "designer,"  then  that 
feature  of  the  work,  and  perhaps  one  or  two 
others,  will  receive  the  fullest  emphasis  to 
the  possible  detriment  of  the  architectural  or 
mechanical  side. 

Now,  occasionally,  the  "designer"  calls  to 
his  assistance  specialists  in  each  of  the  de- 
partments with  which  he  (or  his  office  force) 
is  unfamiliar.  Their  fees  are  usually  higher 
in  proportion  than  that  which  the  "designer" 
himself  is  to  receive,  and  must  be  paid  out  of 
his  own  pocket.  Also  he  or  some  of  his  as- 
sistants soon  acquire  that  "little  learning" 
which  is  "a  dangerous  thing,"  and  begin  to 
believe  themselves  capable  of  doing  the  spe- 
cialist's work  on  future  occasions.  These  two 
reasons  militate  against  this  solution  of  the 
problem. 

Next  in  order  comes  the  method  which  the 
writer  believes  is  used  in  the  majority  of 
cases,  where  the  work  involves  a  number  of 
radically  different  specialties.  The  "designer" 
prepares  his  plans  and  specifications,  in  com- 
plete form  as  far  as  his  knowledge  carries 
him,  tentatively  on  the  points  where  that 
knowledge  is  lacking.  Then,  whether  it  be 
the  problem  of  reinforced  concrete  design,  or 
heating,  or  lighting,  or  what  not,  be  allows 
some  of  the  contractors,  who  have  been  im- 
portuning his  office  with  this  very  object,  to 
examine  his  tentative  plans  and  make  sug- 
gestions for  increasing  '  their  efficiency  and 
practicability.  Of  cours,£,  there  is  opportunity 
here  for  the  ordinary,  intentional  dishonesty 
heretofore  referred  to,  such  as  the  insertion 
in  plans  and  specifications  of  some  particular 
quarry,  or  the  like.  However,  it  is  assumed 
that  the  "designer"  is  not  intentionally  dis- 
honest, and  that  he  will  listen  to  no  sugges- 
tions of   this  kind. 

In  accepting  the  services  of  these  contrac- 
tor^,   he    expressly    stipulates    he    is    thereby 


placed  under  no  obligation  to  them  and  that 
he  accepts  or  rejects  their  recommendations 
as  to  changes  in  the  design  with  precisely  the 
same  freedom  that  he  would  had  he  called 
in  consulting  experts.  The  difference  con- 
sists in  the  fact  that  he  had  not  had  to  pay 
over  a  large  proportion  of  his  fee. 

According  to  the  usual  custoin,  the  "de- 
signer" receives  half  his  total  fee  upon  com- 
pletion of  the  working  plans  and  specifica- 
tions. This  is  almost  always  exhausted  by  his 
office  expenses  up  to  this  point.  His  profits 
lie  in  what  is  left  of  the  second  half  of  the 
fee,  after  deducting  his  expenses  for  super- 
intending the  actual  construction.  Should  the 
work  not  be  built,  for  any  reason  whatso- 
evei',  the  "designer"  would  not  receive  his 
second  half  of  his  fee.  Small  wonder,  then, 
that  he  is  reluctant  to  pay  out  of  his  own 
pocket  for  specialists,  at  a  time  when  the 
ultimate  financial  outcome  to  himself  is  still 
in  doubt. 

Returning,  now,  to  the  contractors,  it  is 
found  that  in  the  case  of  work  being  planned 
for  private  individuals  or  corporations,  they 
have  frequently  secured  from  the  owner  let- 
ters of  introduction  to  the  "designer,"  which 
cannot  be  ignored ;  but,  in  most  cases,  those 
kind-hearted  gentlemen,  the  contractors,  car- 
ry their  competitive  methods  right  up  to  the 
point  of  trying  to  excel  each  other  in  doing 
the  greatest  amount  of  work  for  nothing. 
They  are  ready  to  furnish  samples  of  brick, 
stone  and  mosaic,  working  models  of  hard- 
ware and  plumbing  devices,  cartoons  of  orna- 
mental terra-cotta,  designs  of  reinforced  con- 
crete and  ironwork,  layouts  of  heating  lines 
or  electric  wiring,  or  to  pass  upon  and  re- 
vise the  "designer's"  embryonic  drawings  and 
specifications  on  any  of  these  subjects. 

Do  not  let  it  be  forgotten  that  the  "design- 
er" intends  to  be  absolutely  honest.  He  warns 
these  contractors,  from  whom,  on  one  point 
or  the  other,  he  has  accepted  advice  or  assist- 
ance, that  he  will  not  permit  the  introduction 
of  exclusively  controlled  devices,  and  that 
the  general  contract  is  to  be  given  to  the 
lowest  bidder,  irrespective  of  all  else.  If  a 
municipal  job,  bids  will  be  advertised  for: 
if  a  private  one,  the  list  of  contractors  in^ 
vited  to  bid  will  be  long  enough  to  render 
favoritism  impossible.  Does  this  discourage 
the  contractor  who  is  giving  time  and  thought, 
which  means  money,  to  the  details  of  his  own 
specialty  on  the  general  plans  in  the  "de- 
signer's"  office?    Not   in   the   least;   he   works 
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hard,  constantly  changing  his  lay-out,  in  what- 
ever hne  It  may  be,  to  suit  the  general 
scheme  as  it  evolves  from  the  "designer's" 
mmd.  Furthermore,  his  work  and  his  recom- 
mendations are  honestly  rendered,  and  about 
as  efficiently  as  that  of  the  high  priced  spe- 
cialist whom  the  "designer"  might  have  en- 
gaged. Also,  the  contractor  who  is  allowed 
to  render  this  assistance  never  leaves  out 
anything,  nor— and  this  should  be  well  noted 
— does  he  call  attention  to  anything  superflu- 
ous that  may  exist  in  the  tentative  lay-out 
prepared   by  the  "designer." 

Now  pass  to  the  time  subsequent  to  the  re- 
ceipt of  bids  from  the  general  contractors. 
These  bids,  which  are  in  each  case  the  ag- 
gregation of  lowest  prices  received  by  the 
general  contractor  from  various  sub-contrac- 
tors, added  to  his  estimate  for  that  portion 
of  the  work  which  he  will  do  himself,  are 
honestly  rendered.  The  contract  for  bridge, 
or  library,  or  power-house,  or  whatever  it 
may  be,  is  usually  awarded  to  the  lowest  re- 
sponsible bidder,  who  then  becomes  the  gen- 
eral contractor. 

For  the  proper  execution  and  construction 
oi  the  work,  it  is  usually  found  necessary  to 
insert  in  the  specification  that  the  general 
contractor's  selection  of  sub-contractors  shall 
be  subject  to  the  approval  of  the  "designer," 
and,  in  some  cases  of  the  owner  also.  The 
general  contractor  presents  his  list  of  "subs," 
and  on  this  list  are  almost  certain  to  be  found 
some  of  the  very  men  who  rendered  aid,  in 
one  way  or  another,  to  the  "designer."  If 
for  no  other  reason,  they  are  on  the  list  be- 
cause their  estimates  to  the  general  contrac- 
tor were  the  lowest  which  he  had  received. 
Though  he  be  the  most  honest  man  in  the 
world,  the  "designer"  cannot  help  giving  his 
consent  to  the  employment  of  these  sub-con- 
tractors, for  two  legitimate  reasons:  First, 
he  is  reasonably  sure  of  their  ability  to  per- 
form their  particular  work  satisfactorily,  or 
he  would  have  had  nothing  to  do  with  them 
in  the  first  place.  Secondly,  their  intimate 
prior  knowledge  of  the  plans  and  specifica- 
tions renders  it  likely  that  they  know  the 
requirements  of  the  job.  Another  reason  is 
the  fact  that  sometimes  the  owner  may  indi- 
cate his  desire  to  have  these  very  sub-con- 
tractors approved,  unless  the  "designer"  can 
offer  definite  reasons  why  they  should  not  be. 
As  a  digression  in  the  effort  to  ascertain 
why  the  owner,  whether  corporate  or  mu- 
nicipal, should  favor  not  only  the  approval  of 
certain  sub-contractors,  but  even  urge  the 
"designer"  to  obtain  their  co-operation  when 
the  plans  are  being  prepared,  a  single  example 
of  each  class,  taken  from  actual  occurrences, 
will  be  given : 

A  certain  large  corporation,  an  insurance 
company,  was  erecting  a  building  of  enor- 
mous size.  The  structural  steel  design  was  a 
difficult  problem,  but  one  well  wkhin  the 
"designer's"  power.  Nevertheless,  the  presi- 
dent of  the  company  insisted  that  a  certain 
structural  iron  contractor  should  have  his 
engineers,  check  the  design.  The  general  con- 
tract was  awarded,  and  the  list  of  "subs" 
was  presented  to  the  "designer"  for  approval. 
On  this  list  were  two  structural  iron  firms, 
one  an  independent  firm,  the  other  the  di-. 
rect  agent  of  "the  trust."  The  general  con- 
tractor had  noted  that  the  "independent"  bid 
was  the  lower.  The  president  of  the  insur- 
ance company  sent  for  the  "designer"  and 
made  him  admit  that  each  firm  could  do  the 
vvork  equally  well.  Also,  it  was  obvious  that, 
since  the  general  contract  was  let  for  a  lump 
sum,  the  relative  cost  of  the  iron  work  bids  did 
not  enter  into  the  discussion.  The  "designer" 
was  directed  to  approve  the  iron  firm  which 
made  the  higher  estimate,  because  that  firm, 
having  an  estimate  knowledge  of  the  plans, 
showed  from  its  figures  that  the  work  could 
not  be  done  honestly  for  the  price  quoted  by 
the  independent  firm."  The  "designer"  gave  his 
approval,  as  directed.  Of  course,  the  trust 
behind  the  higher  bidder  was  financially  affili- 
ated with  the  insurance  company,  and  it  is  in- 
teresting to  note  that  the  net  cost  of  the  suc- 
cessful firm  executing  the  ironnork  was  quite 
a  little  lower  than  the  bid  rif  the  in<lepend- 
ent.  In  that  case,  the  general  contractor  sim- 
ply   paid    a   rebate   unwillingly   to   the   owner. 
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but  the  "designer"   was  made  the   tool  of  an 
unfair  transaction. 

An  example  of  the  second  class,  having  to 
do  with  municipal  ownership,  may  be  cited 
with  equal  ease.  In  many  cities,  appropria- 
tions for  public  buildings,  bridges,  and  the 
like,  are  requested  by  the  superintendent  or 
commissioner  having  jurisdiction  over  the  de- 
partment which  requires  them.  Assume  that 
the  request  is  passed  upon  favorably  bv  a  su- 
perior board,  and  goes  to  a  body,  such  as  a 
Board  of  Aldermen,  for  final  ratification  This 
final  deciding  power,  say,  has  not  the  right  to 
alter  the  amount  of  the  appropriation,  or  the 
purpose  for  which  it  is  requested,  but  it  has 
the  privilege  of  withholding  its  approval  as 
long  as  It  wishes.  If  such  approval  is  unrea- 
sonably delayed,  it  may  be  assumed  that  the 
superintendent  or  commissioner,  anxious  to 
gain  credit  for  his  administration  by  carry- 
ing out  the  much-needed  work,  if  for  no  other 
reason,  seeks  to  ascertain  the  cause  of  delay. 
He  knows  a  man,  who,  holding  no  official 
position,  nevertheless  is  cognizant  of  every- 
thing in  this  line.  This  man  suggests  that,  if 
the  appropriation  can  be  passed,  a  certain  "de- 
signer," whom  he  names,  should  be  appointed. 
The  superintendent  or  commissioner  readily 
agrees.  The  "designer"  knows  nothing  of  all 
this,  nor  is  he  expected  to.  His  first  informa- 
tion comes  from  the  man  of  no  official  posi- 
tion, who  tells  him  he  has  been  suggested  as 
"designer"  of  this  great  public  work. 

Now  as  all  governing  bodies,  whether 
boards  of  aldermen  or  not,  have  a  guiding 
spirit,  it  may  be  assumed  that  the  unofficial 
man  obtains  the  ear  of  the  guiding  spirit.  The 
appropriation  is  quickly  passed,  and  the  super- 
intendent or  commissioner,  free  and  untram- 
meled,  appoints  the  "designer"  to  prepare  the 
plans.  The  course  of  events  thenceforth  is 
the  same  as  that  previously  described,  and, 
when  the  list  of  subcontractors  comes  in,  af- 
ter the  general  contract  has  been  let  to  the 
lowest  bidder,  the  man  of  no  official  position 
is  on  the  spot.  Not  being  connected  with  the 
municipality,  there  is  no  legal  reason  why  he 
should  not  be  a  stockholder,  or  on  the  pay- 
roll, of  some  of  these  sub-contractors  who 
appear  on  the  list.  The  "designer"  not  only 
knows  that  he  owes  his  appointment  to  this 
man,  but  he  may  also  have  a  vague  suspicion 
that  the  work  would  never  have  been  proceed- 
ed with,  but  for  his  efforts.  What  'could  be 
more  natural  than  that,  confronted  with  the 
names  of  two  sub-contractors  of  equally  good 
standin.g,  the  designer  should  give  his  ap- 
proval to  the  one  suggested  by  his  influential 
friend? 

Should  the  "designer"  feel  reluctant  about 
acquiesing  in  this  matter,  though  after  all  it 
does  not  benefit  him  directly  in  a  financial 
sense,  he  adopts  the  following  expedient.  He 
gives  his  approval  to  two  sub-contractors,  one 
of  which  is  the  favored  firm.  The  general 
contractor  thereupon  beats  each  down  to  the 
bottom  price,  and  then  takes  steps  to  find  out 
which  is  the  favored  firm  by  the  powers  above 
the  "designer."  This  one  he  takes  care  to 
employ,  irrespective  of  the  cost :  neither  does 
he  fail  to  emphasize  the  fact,  for  it  is  "bread 
upon  the  waters."  Discrimination  cannot,  it 
is  true,  be  shown  in  the  award  of  the  general 
contract  for  municipal  structures,  but  the 
right  to  reject  all  bids  is  reserved.  By  this 
means,  the  unpopular  or  unpolitic  general  con- 
tractor can  always  be  frozen  out  when  his  bid 
happens  to  be  the  lowest  for  the  entire  work, 
and  he  wishes  to  remain  popular,  even  if  it 
costs  a  few  extn  dollars  in  sub-contracts. 

Up  to  this  point,  all  that  has  been  said 
shows  clearly,  or  else  the  purpo:;e  of  this  pa- 
per has  failed,  that  the  situation  o''  the  "de- 
signer" is  not  of  his  own  creatiov.  bein.g 
forced  on  him  by  circumstances,  a-'.d  that  he 
does  not  profit  directly  to  the  extent  of  a  dol- 
lar thereby.  Also,  it  should  be  distinctly  re- 
membered, he  has  done  nothing  necessarily 
prejudicial  to  the  safety  or  efficient  construc- 
tion of  the  work  he  has  designed. 

Somebody,  however,  must  be  making  an  un- 
due or  unfair  profit.  Why  do  the  sub-con- 
tractors, and  their  financial  backers,  or  their 
silent  partner,  "the  man  who  holds  no  offi- 
cial  position,"  do  so  many  kind  acts  for  ap- 


parently nothing,  or  at  least  for  the  ordinary 
contractor's  profit  onlyi> 

It  is.  of  course,  reasonable  to  infer  that 
prior  familiarity  with  the  plans  of  the  pro- 
posed work  gives  these  sub-contractors  a  cer- 
tain advantage  in  making  up  their  estimates. 
Having  had  plenty  of  time  to  prepare  an  ac- 
curate statement  of  cost,  they  can  naturally 
give  a  closer  figure  than  their  competitors 
who  have,  perhaps,  had  only  a  few  hours  to 
examine  the  plans  and  specifications  on  file  in 
the  office  of  the  general  contractor;  but  this 
advantage  is  not  by  any  means  the  only  one. 

In  the  description   of  the   preparations     of 
plans   and    specifications,   particular     mention 
was  made  of  the   isct  that   nothing   superflu- 
ous in  design  or  requirements  01  construction 
is   ever   stricken   out.     When   the   opportunity 
offers,  or  when  the  subject  happens  to  be  one 
on    which   the   "designer"   is   not   even    fairly 
well  informed,  the  sub-contractor,  in  his  ad- 
visory capacity,  can  easily  insert  needless  re- 
quirements   into    drawings   and    specifications 
Should  that  subject  be,   for  example,  heating- 
or    plumbing    systems,    extra    lines    of    piping 
may  be  shown,   which  onlv  an  expert  in  thi& 
specialty   could    with    certainty    declare    need- 
less; or,  in  the  case  of  the  specifications,  many 
requirements  as  to  elaborate  testing,  or  exten- 
sive submission  of  expensive  samples,  may  b. 
inserted,   the   enforcement   of    which    reriir. 
ments  may  or  may  not  be  considered   • 
tial,   depending  on    who  obtains   the   c 
eventually. 

Let  it  no<v  be  assumed  that  the  general  ci.i 
tract  has  been  awarded,  that  the  sub-contrac- 
tors, among  whom  are  the  favored  ones,  have 
been   approved,   and    that  the   work   has   been 
started.     Sooner  or  later  the  "designer"  is  in- 
formed that  certain  changes  mav  be  made  in 
the  plans,  or  certain     requirements     of     tb< 
specifications  waived,  without  detriment  to  th.. 
work.      The    "designer."   being   still   conscien- 
tious, investigates  these  statements,  even  calls 
in  other  contractors   for     their     advice,     and 
finds  that  requests  to  omit  certain  things  are- 
entirely  reasonable.     As   to  the   elaborate   re- 
quirements for  testing,  samples,  and  the  like 
they  too  are  unnecessary,  if  responsible  par 
ties  are  doing  the  work.    Who  could  be  consiil 
ered  more  responsible  than  those  who  assistci 
in  the  design?     The  requests   for  their  omis 
sion   or  curtailment  is  granted   more  or   le-^ 
rapidly. 

At  this  point  it  may  he  remarked  that  ther< 
are  two  kinds  of  specifications,  the     loosely 
worded,   "blanket"  kind,  and  the     one     filled 
with    elaborate   and   detailed    requirements   as 
to  tests,  samples,  and  so  on,  both  of  which  of 
fer   every   opportunity    for   this   kind   of   di.'- 
crimination.  The  first  class,  the  loosely-word- 
ed  one.  clear  only  on  the  one  point  "that  all 
power  is  vested  in  the  "designer."  can  be  in- 
interpreted  so  that  the  cost  of  the  entire  work 
or  any  part  thereof,  may  turn  out  to  be  an\ 
where  from"  one-half  the  estimated  amount  to 
twice  that  figure.     As  for  the  other  class  of 
specifications,  an  impartial  examination  of  tf' 
multiplicity    of      petty.      often      unnccessar\ 
though  always  costly,  requirements,  will  shou 
that  if  enforced  down   to  the  last  detail,  the 
work   could   not   be   performed    for  twice  tb. 
contract  price.     That  all  will  not  be  enforc 
is.   of   course,    discounted   in   the    contractor 
bid;   but   only   the    sub-contractor   who   is   r.- 
intimate   terms   with   the   designer,"  and   w!v 
has  assisted  in   preparing  the  lay-out,  c      ' 
reasonably  sure   of  the     omission     of 
petty  and  harassing  stipulations,  as   far  a-  ,., 
particular  work  is  concernerl. 

Specifications  of  this   latter  ilnss  are  notr- 
riously   frequent.     Although   the\      assist     b- 
scheme   materially,   it    is   not   tla    i"ilitic    -■;' 
contractor  who  is  responsible  for  them.     ^ 
are  the  result  of  over-weening  vanity  • 
part  of  the  "designer."  who  desire^   • 
therein    ever}-   requisite   and   every 
condition   that   he   has  ever   rcarl 
about,  and  whose  method  of  making  eaci- 
cification  better  and  more  complete  *h.'- 
last    is   to    keep   adding   volumino- 
ments,   without  ever  weeding  out  ■ 
and  obsolete  clauses  e%'olved  during'   in<:   ear 
lier  years   of  his  practice. 

Returning  now  to  these  requests  for  omis- 
sions.   It  has  been  assumed  that  the  '"design- 
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er"  is  an  honest  man.  He  may,  and  often 
does,  demand  an  allowance  from  the  sub-con- 
tractor when  the  request  entails,  not  only  rigid 
enforcerfient  of  the  technical  clauses  of  his 
specifications,  but  the  actual  omission  of  ma- 
terial and  work  as  well.  Then  the  sub-con- 
tractor goes  to  the  general  contractor  and  lays 
the  case  before  him.  The  latter  knows  the 
"pull"  possessed  by  the  sub-contractor  with 
the  owner,  and  is  glad  to  assist.  The  two 
go  over  the  plans  and  specifications  together 
in  great  detail.  Now,  it  is  rare  indeed  that, 
in  the  case  of  a  large  piece  of  construction 
work,  something  essential,  either  in  design  or 
specifications  has  not  been  inadvertently,  omit- 
ted by  the  "designer."  In  the  writer's  opinion, 
there  has  never  yet  been  executed  a  large  con- 
tract where  there  was  not  something  installed, 
or  some  work  done,  which  the  general  con- 
tractor could  not  have  legally  evaded  on  the 
ground  that  it  was  not  shown  or  required. 

It  is  to  provide  against  these  errors  of 
omission,  so  certain  to  occur,  that  some  de- 
signers have  adopted  the  "blanket"  clause. 
This  is  frequently  found  in  the  following 
form : 

"Should  any  items  be  omitted  in  the  draw- 
ings and  mentioned  in  the  specifications,  or 
shown  on  the  drawings  and  not  mentioned  in 
the  specifications,  or  neither  shown  nor  men- 
tioned in  either  the  drawings  or  specifications, 
but  reasonably  to  be  implied,  and,  in  the 
opinion  of  the  "designer,"  necessary  to  the 
complete  and  satisfactory  execution  or  opera- 
tion of  the  work  or  works,  it  shall  be  under- 
stood as  expressed  in  both,  and  sliall  be  car- 
ried out  as  it  so  expressed,  and  as  directed 
by  the  'designer,'  to  correspond  in  all  respects 
with  the  remainder  of  the  work  and  works." 

Now,  it  is  indeed  fortunate  for  the  general 
contractor  that  the  courts  do  not  interpret 
such  a  clause  as  conveying  to  the  "designer" 
the  all-supreme  powers  that  it  appears  to. 
Nevertheless,  it  furnishes  a  basis  for  tedious 
litigation,  on  which  the  contractor  desires  to 
spend  neither  his  time  nor  his  money.  The 
result  is  usually  a  compromise. 

Having  located  the  items  "neither  shown 
nor  mentioned,"  the  general  contractor  goes 
to  the  "designer"  and  makes  a  counter  de- 
mand for  extra  payment.  The  "designer"  is 
then  in  a  quandary.  He  knows  that  if  he  en- 
deavors to  enforce  his  blanket  clause,  and  if 
the  amount  involved  is  sufficiently  large,  the 
contractor  will  fight  it.  This  involves  legal 
expenses  and  delay  in  the  execution  of  the 
w^ork,  either  of  which  causes  would  bring 
down  the  wrath  of  the  owners  upon  the  head 
of  the  "designer."  Neither  is  he  willing,  in 
most  cases,  to  give  in  entirely,  admit  his  er- 
ror, and  transmit  to  the  owner,  with  his  ap- 
proval, the  contractor's  request  for  an  extra 
payment.  To  do  so  would  not  only  render 
liini  subject  to  the  accusation  of  incompetency, 
and  of  having  prepared  an  incomplete  design, 
but  also,  especially  in  the  case  of  public  work, 
it  might  be  impossible  to  obtain  an  addition- 
al  appropriation. 

Thus  the  "designer"  also  is  ready  for  com- 
promise. This  is  offered  by  the  general  con- 
tractor, who  agrees  to  do  the  necessary  extra 
work  without  charge,  if  the  "designeV"  will 
agree  to  the  omission,  without  allowance  there- 
for, of  the  unnecessary  details,  as  re(iuested 
by  the  particular  sub-contractor  heretofore 
mentioned.  Hire,  again,  the  "designer,"  if 
Iiarticularly  desiring  to  be  honest  to  the  end, 
may  require  a  slatemeiU  shciwing  tliat  the  val- 
ue of  the  work  added  is  ecjual  to  that  of  work 
omitted.  Of  course,  this  is  rarely  the  case, 
but  tile  statemenr  is  always  so  rendered.  The 
contractor  is  a  better  authority  than  the  "de- 
signer" on  the  detailed  cost  of  fractional  parts 
of  his  work,  and  the  "designer"  can  do  noth- 
in'4  Iiut  accept  his  word  for  the  accuracy  of 
the   statement. 

This  completes  the  chain.  The  industrious 
sub-contractors  have  not  only  secured  their 
contracts  against  all  competitors,  by  knowing 
how  to  bid  a  little  lower,  but  they  are  actual- 
ly making  a  considerably  larger  percentage  of 
lirofit  titan  their  competitors  would  have  made, 
even    at    the   hi.gher   prices. 

There  is  liothing  actually  illegal  in  all  this, 
and  engineers  and  architects  of  the  highest 
ethical   .standards  are   constantly  being  forced 


into  just  such  situations.  The  resultant  ten- 
dency toward  discrimination  and  the  unfair 
application  of  specifications  cannot  help  but 
lower  the  standards  of  professional  integrity. 
Graft  and  dishonest  practice  are  only  the 
next  step  downward.  Such  words  lose  their 
justly  repelling  force  when  the  actions  which 
they  symbolize  become  our  next-door  neigh- 
bors. The  taint  of  this  corruption  is  spread- 
ing, not  only  among  engineers  and  architects 
who  are  in  the  position  of  the  "designer," 
but  its  baleful  influence  must  of  necessity 
cast  its  spell  over  the  young  engineers  em- 
ployed by  many  contracting  firms,  who  are 
thus  brought  into  contact  with  "the  system," 
and  who  find  their  splendid  ideals  of  the  old- 
time  engineering  standards  trailing  in  the 
wake  of  conscienceless  competition. 

Even  though  the  writer  may  have  suc- 
ceeded in  showing  clearly  the  existence  of 
this  unfortunate  condition  of  affairs  and  its 
importance  to  the  engineering  profession,  the 
purpose  of  this  paper  would  be  but  half  ac- 
complished were  there  not  a  possible  remedy 
to  be  suggested. 

When  paid  on  a  commission  or  lump-sum 
basis,  the  "designer's"  fee  is  not  always  suf- 
ficient to  instjre  a  reasonable  profit,  over  and 
above  his  office  and  running  expenses,  com- 
mensurate with  the  long  years  of  technical 
training  and  experience  in  subordinate  capaci- 
ties considered  so  necessary  as  preparation, 
before  he  is  entrusted  with  important  work. 
Bearing  in  mind  those  unfruitful  years,  from 
a  financial  point  of  view,  it  has  become  cus- 
tomary for  the  "designer"  to  reduce  his 
expenses,  and  to  the  same  degree  increase 
his  profits,  by  inserting  in  the  contract  a 
clause  requiring  the  contractor  to  pay  the  sal- 
ary of  the  inspector  or  inspectors,  employed 
by  the  "designer,"'  in  immediate  supervision 
of  the  actual  construction.  These  inspectors, 
however,  are  directly  responsible  to  the  "de- 
signer," and  are  subject  only  to  his  authority. 

The  first  step,  therefore,  is  to  insure,  by 
agreement  between  the  owner  and  the  "de- 
signer," that  the  fee  or  charge  for  profes- 
sional services  shall  be  properly  commensur- 
ate, not  only  with  the  gross  cost  of  the  pro- 
posed construction,  but  also  with  the  difficul- 
ties  involved. 

Secondly,  it  should  be  arranged  that  this 
charye  should  be  paid  in  succesive  install- 
ments, in  such  proportion  that  four-fifths, 
and  not  one-half,  of  the  total  amount,  should 
be  paid  upon  coiupletion  of  working  drawings 
and  specifications.  This,  for  reasons  hereto- 
fore noted,  corresponds  more  closely  to  the 
expenses  of  the  "desi,gner"  up  to  this  point  in 
the    work. 

Thirdly,  there  should  be  a  prior  agreement 
between  client  and  "designer"  as  to  what 
.speci:,.ists— such  as  heatin.g,  electrical,  or  san- 
itary engineers— are  to  be  employed  Cif  their 
employment  is  necessaw")  and  what  fees  are 
to  be  paid  to  each.  Tli  ,:  fees  may  come  out 
of  the  "designer's"  owi  charges,  if  need  be, 
but  the  amount  should  always  be  predeter- 
mined in   his  agreement  with  the  owner. 

Next  in  importance  comes  the  question  of 
payment  of  the  field  inspectors  during  con- 
struction. It  has  been  seen  that  this  has 
been  required  of  the  contractor,  who,  of  • 
course,  figures  on  the  cost  thereof  in  his  esti- 
mate for  the  work.  Hence  the  owner  pavs 
for  it  just  as  surely  as  though  he  signed  the 
weekly   salary    check   himself. 

It  is  the  writer's  opinion  that,  in  the  case 
of  men  not  .so  honest  as  the  "designer''  has 
been  assumed  to  be.  this  .system  is  a  very  fer- 
tile field  for  graft.  The  "designer"  haying 
the  absolute  right  to  appoint  the  inspector 
and  fix  his  salary,  from  nothing  at  all  up  to 
the  amount  specified  in  the  contract,  may,  by 
striking  a  medium  between  these  two  figures, 
save  a  considerable  sum  to  the  general  con- 
tractor. This  saving,  or  rebate,  which  really 
comes  out  of  the  owner's  pocket,  may  be  ap- 
plied to  various  purposes,  such  as  off-setting 
the  contractor's  claims  for  extras  due  to  mis- 
takes or  omissions  in  the  design,  or  to  the 
more  frankly  grafting  one  of  thereby  obtain- 
ing the  favor  of  a  contractor  influential 
enon,gh  to  throw  more  work  in  the  "design- 
er's"   way. 

.Ml   this  temptation   could  be   eliminated  by 


having  the  inspector  paid  directly  by  the  own- 
er, instead  of  indirectly,  as  at  present.  The 
salary  could  be  fixed  by  the  prior  agreement 
between  owner  and  "designer,"  and  the  selec- 
tion of  the  individual  could  be  made  subject 
to  the  approval   of   both. 

The  inspector  should  also  be  subject  to  dis- 
charge by  either  owner  or  "designer,''  and  his 
duties  should  consist  in  rendering  daily  re- 
ports, in  duplicate,  to  both,  showing  first,  the 
exact  progress  of  the  work  to  date,  and  sec- 
ondly, describing  in  detail  any  and  all  varia- 
tions from  the  requirements  of  plans  and 
specifications.  This  inspector  should  not  be 
given  power  to  condemn  work.  His  reports, 
coming  daily  under  the  eyes  of  the  engineer 
inspectors  in  the  regular  employ  of  the  ''de- 
signer," would  enable  them  to  perform  judi- 
cially all  the  condemnation  necessary  by  letter, 
or  an  occasional  visit  to  the  work.  The  field 
•inspector,  however,  being  constantly  on  the 
job,  may  with  propriety  warn  the  contractor 
when  incorrect  or  improper  work  is  being 
done,  and  announce  his  intention  of  report- 
ing the  sam.e.  The  contractor  must  then  de- 
cide whether  or  not  to  persist  in  the  face  of 
such  a  warning. 

Then  it  is  essential  that  all  allowances  for 
work  omitted,  and  all  extras  for  additional 
work  done,  should  be  settled  by  one  of  the 
two  following  methods :  First,  as  far  as  pos- 
sible, the  deduction  of  the  extra  should  be 
computed  on  the  basis  of  "unit  prices,''  to 
be  named  by  the  contractor  in  his  bid.  Sec- 
ond, when  the  first  is  not  possible,  such 
amount  should  be  decided  by  arbitration  be- 
tween the  "designer,"  the  general  contractor 
and  a  third  party  aceptable  to  both.  The 
valuation  should  be  based  on  actual  cost 
sheets  of  the  work  involved,  to  which  should 
be  added,  or  from  which  should  be  subtracted, 
a  certain  fixed  percentage  representing  the 
contractor's  profit.  This  percentage  should  be 
fixed  and  be  a  component  part  of  the  contract 
when  it  is  signed.  No  extra  work  should 
be  accepted  gratis  from  the  contractor.  If 
such  did  occur,  it  would  immediately  come  to 
the  owner's  attention  through  the  duplicate 
reports  of  the  field  inspector,  and  should  indi- 
cate to  him  that  some  kind  of  reciprocal 
favoritism  was  in  progress  between  contract- 
or and   "designer." 

By  the  adoption  of  these  safeguards,  it 
would  seem  that,  not  only  intentional  dishon- 
est graft  could  be  prevented,  but  also  the 
more  subtle  kind  with  which  the  "designer." 
though  profiting  nothing  directly  thereby,  is 
continually  being  entangled.  The  remedy  here 
pointed  out  is  not  intended  to  produce  a 
check  on  the  ambition  of  the  "designer,"  nor 
does  it  imply  presumptive  suspicion  of  his 
honesty.  On  the  contrary,  it  is  a  true  safe- 
guard against  a  combination  of  circumstances 
which  would  place  him  in  a  position  to  say 
the    least,   unenviable. 

There  is  a  secondary  advantage  to  the  pro- 
fession as  a  whole,  namely,  that  under  the 
protection  here  outlined,  the  work  of  the 
"designer"  may  be  judged  on  its  own  merits. 
No  longer  may  it  be  inferred  that  the  mis- 
takes and  omissions  of  the  young  "designer" 
are  necessarily  the  natural  result  of  his  inex- 
perience. No  longer  will  the  apparent  flaw- 
lessness  of  the  work  of  the  older  "designer" 
be  ascribed  to  his  more  mature  knowledge, 
when  he  shall  have  become  no  more  amenable 
to  the  wily  subterfuges  of  the  contractor's 
system,  which,  to  its  own  advantage,  conceals 
mistakes.  The  client  or  owner  will  obtain  the 
work  for  which  he  has  paid.  The  "designer" 
without  pull  or  political  affiliations,  will  be  on 
the  same  basis  as  the  one  whose  finer  sensibil- 
ities have  become  blunted  through  intimate 
relations   with   scheming  contractors. 

After  all,  when  engineers  have  written  and 
talked  over  the  technical  details  of  their 
work,  have  commented  upon  and  discussed 
this  or  that  theory  of  design  or  method  of 
construction,  does  there  not  remain  something 
even  more  important  in  the  consideration  of 
those  high  ideals  which  should  underlie  all 
else  in  the  profession?  It  is.  of  course,  im- 
portant that  engineers  should  be  true  to  their 
work,  and  to  those  standards  of  knowledoo 
and  efficiency  set  by  those  who  have  .cone 
before,  but  is  it  not  equally  vital  that  they 
should  be  true  to  themselves? 
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This   is   the   age   of   con- 

An f„,„_--     ferences.     We   have  had   a 
Conference    conference   of   city  officials 
of  to    standardize    street    pav- 

Mayors.  '"^    """"^    =>    conference     of 

•'  governors  on  the  conserva- 

tion of  natural  resources, 
and  now  comes  a  conference  of  mayors  on 
the  essentials  of  municipal  health.  This  latest 
conference  of  mayors  and  other  important 
municipal  officials  of  second  and  third  class 
cities  in  New  York  state  was  held  at  Sche- 
nectady early  this  month.  It  was  attended  by 
34  mayors  and  eight  other  cities  were  rep- 
resented by  officials  other  than  mayors.  Out 
of  a  possible  total  of  48  cities,  42  were  rep- 
resented at  the  conference.  It  was  the  sense 
of  the  conference  that  public  health  work 
should  occupy  a  much  greater  place  in  mu- 
nicipal work.  The  conference  was  so  success- 
ful that  it  was  decided  to  have  annual  con- 
ferences of  mayors,  the  next  one  to  be  held 
at  Poughkeepsie,  N.  Y.,  in  1911. 


The 

Doings  of  the 

Week. 


Two  large  municipal  bond 
issues  for  improvement 
work  have  been  voted  the 
past  week.  On  July  22  the 
city  of  Cleveland.  6.,  voted 
to  issue  $2,000,000  worth  of 
bonds  for  the  abolishment 
of  grade  crossings.  Kansas  City  was  the 
other  municipality  to  vote  a  large  bond  issue 

for   improvement   work. One   of   the   most 

ambitious  road  building  schemes  ever  advo- 
cated in  .my  state  is  now  under  consideration 
by  the  State  Highway  Commission  of  Colora- 
do. It  is  proposed  "to  construct  a  boulevard 
around  the  state  with  connecting  roads  to  all 
interior  points  of  interest.  The  cost  will  be 
borne  almost  entirely  by  the  counties  through 
which  the  boulevard  will  pass. The  Pub- 
lic Service  Commission  of  New  York  City 
lias  begun  advertising  for  bids  for  the  con- 
struction of  the  tri-borough  subway  system  in 
New  York.  The  contract  includes  the  Broad- 
wav-Lafavette  loop  and  the  two'  branches  of 
the  4th  Ave.  subwav,  running  to  Coney  Island 

and    Fort    Hamilton. The    city      of      New 

York  has  just  awarded  a  large  contract^  for 
the  completion  of  the  outlet  sewer  in  White 
Plains  Road  in  the  Borough  of  the  Bronx. 
This   contract   was   secured   by   F.    V.    Smith. 

125th  St.  and  Lexington  Ave.,  at  $621,000. 

Tlie  principal  railroad  construction  contract 
of  the  week  appears  to  tlave  been  the  one  for 
constructing  the  275  mile  line  of  the  .Arizona, 
:^texico  &  Gulf  of  California  Ry..  from  Silver- 
liell,  -\riz..  to  Port  Lobos  on  the  Gulf  of  Cali- 
fornia. This  contract  was  secured  by  Charles 
J  Lantrv,  Kansas  Citv.  Mo.,  and  Edward  J. 
Scott,  of  St.  Louis,  Mo.  Among  the  other 
railroad  contracts  let  recently  may  be  noted 
the  following:  E.  A.  Wickham  &  Co.,  Coun- 
cil Bluffs.  la.,  for  50  miles  of  work  on  the 
Chicago.  Milwaukee  &  Puget  Sound  Ry.  near 
Lewistown,  Mnnt. :  The  .\rnold  Co.,  181  La 
Salle  St..  Chicago,  111.,  for  shop  and  yard  im- 
provements at  Shreveport.  La,,  for  the  Kan- 
sas Citv  Southern  Rv..  the  work  .amounting  to 
about  $-500,000:  the  McDowell  Construction 
Co..  Knoxville.  Tenn..  for  tilling  involving 
about  100.000  cu  vds.  of  excavation  on  the 
line  of  the  .Athens'  &  Tellico  R.  R..  from 
\thens  to  Tellico,  Tenn.:  W.  H.  Denison. 
Lubbock,  Tex.,  for  grading  and  tracklaying 
for  the  proiected  40-mile  line  of  the  Crosby- 
ton-South  Plains  R.  R.  from  Crosbyton  Tex 
to  South  Plains:  A  DeMayo,  1  Haskell 
Rldg     Ashtabula.  O..  for  constructing  the  line 


between  Alliance,  O.,  and  .\kroii,  O.,  for  the 
A.  &  A.  Short  Line  Ry.  Co.;  Maney  Brothers 
&  Co.,  Oklahoma  City,  Okla,,  and  St.  Louis, 
Mo.,  for  constructing  the  15-miIe  extension  of 
the  Pacific  &  Idaho  Northern  Ry.,  from  Ever- 
green   to   Meadows   Valley,    Idaho. .\    fair 

sized  railroad  construction  contract  is  now  be- 
ing advertised  by  the  Cullman  Coal  &  Coke 
Co.,  of  Cullman,  Ala.  This  contract,  bids  for 
which  are  to  be  opened  at  Cullman  on  Aug. 
1,  calls  for  various  work  in  connection  with 
the  construction  of  the  line. The  State  Su- 
perintendent of  Public  Works  of  New  York 
State  is  reported  to  have  awarded  Contract 
No.  62  for  constructing  14  miles  of  the  Barge 
Canal  to  I.  M.  Ludington  Sons  Co.,  of  Roches- 
ter, N.  Y.  The  itemized  bid  of  this  contractor 
for  the  work  will  be  found  elsewhere  in  this 
issue. 


The    construction   of  the 

Barge  Canal    ^f^^V  Y"'"'^  „State     Barge 
Canal    has  oftered   a  broad 
Exca,Tators       field    to     contractors     and 
and   Conveyors.  nian"f'''cturers    for   the   de- 
sign of  special  types  of  ex- 
cavators     and      conveyors. 
.\s  the  work  is  spread  over  a  length  of  more 
than  400  miles,  a  wide  variety  of  material  must 
of  necessity  be  excavated,  and  this  has  led  to 
the  use  of  a  varied  assortment  of  excavators; 
in  many  cases  each  machine  has   been  some- 
what changed    from   the   standard   pattern   in 
order  to  meet  particular  conditions.  The  steam 
shovel,    of   course,    is   in   general     use   as   are 
various  types  of  revolving  machines  with  long 
beam  and  scraper  bucket.   A  new  kind  of  ex- 
cavator,  the   tower   scraper,   was   evolved    for 
work  on  the  canal.     This  scraper  consists  of 
a  simple   frame  tower  and  a   hoisting  engine 
mounted   upon  the   same  base,   which   operate 
a   scraper  bucket,  the  carrying  cable   running 
to  a  fastening  that  slides  on  a  cable  anchored 
at  the   farther  side  of  the  cut.     This  machine 
is    used    largely    in    dikin.g.      By     making     its 
tower  tall  enough  its  range  of  operations  may 
be  extended   across   a   width   of   several   hun- 
dred  feet.     Dredging  machines  are  also  used 
on  the  work  and  on  one  contract  in  particular, 
three   types  of  dredggs  are  used :  the  dipper, 
the  ladder,  and  the  suction.    Hydraulic  dredges 
are  also  in  use  in  other  contracts.     In  the  use 
of    apparatus    for   conveying   excavated   mate- 
rial to  embankment  or  spoil   field  much  inge- 
nuity   has   been    exercised.     On    one   contract 
just  west  of  Lockport,   for  instance,  the  con- 
tractors are  usin.g  the  followin.g  kinds  of  con- 
veyors :     The  usual  locomotive  and  train  out- 
fit;    a    set    of   guyed    derricks   swinging   their 
booms  from  prism  to  spoil :  locomotive  cranes 
working  in  pairs;  an  inclined  track  with  tip- 
ple  at   the   top    and    mounted   on    a   traveling 
vase,   carrving   its   cars    from   canal   to   bank : 
a   cablewa'v   with   traveling  towers   adjustable 
as    to    distance   between     them :     the     double 
boom    excavator,    which    can    be   loading   and 
discharging   at   the    same    time.      In    addition 
there    is    a    large   cantilever   crane,    extending 
from  the  tow  path  to  the  spoil  bank  behind  the 
berme.     Some  of  these  machines  can  be  used 
for  excavating  as  well  as  conveyinj,'.     These 
tvpes    are   of   course   used   on    other   sections 
n'f  the  canal,  though  generally  not  in  so  great 
a   variety'   on   any   other   one   contract.     Near 
Rod  ester  the  largest   single   machine   on   the 
line    of    the   canal    is   at   work.     This     is     a 
bridge  excavator  and  conveyor.     The  trusses 
of   the   bridge,  428    ft.   long  end   to   end.   are 
supported   on    steel    framework  towers   00   ft. 
high.     Suspended   from  a  track  on  the   lower 
chord,    run    the   operator's   trolley   cab   and    12 


yard  grab  buckets  making  trips  from  t!ie  ex- 
cavated channels  to  rock  piles  at  cither  end  of 
the  cantilever  extensions.  .M  another  place  on 
the  canal  there  is  what  is  called  an  aerial 
carrier.  Two  or  three  cablcways  can  be  op- 
crated  with  this,  a  single  mast  and  one  hoist- 
ing engine.  Belt  conveyors  are  also  used  in 
connection  with  the  ladder  dredges,  for  deliv- 
ering the  excavated  material  both  to  scows 
and  upon  the  banks. 


The  Canadian 


Now    that    official    action 
has     been     taken     in     the 
I'nited   States   and   Canada 
Railway  looking  to  the  international 

.     .  control  of  the  railwav  svs- 

ommission.    ,p„„  ro,„,„.,„  ,„    „,e   .^^o 

countries  it  may  be  of  in- 
terest to  i.ote  briefly  the  work  of  the  Cana- 
dian Railway  Commission.  The  Railway 
Commission  of  Canada  came  into  being  about 
five  years  ago  and  during  its  i\\>:  years  of 
life  it  has  settled  more  disputes  at  less  cost 
than  were  adjusted  in  a  whole  half  century 
immediately  before.  .According  to  the  Cana- 
dian railway  act.  the  commission  has  greater 
powers  at  its  command  than  any  other  ad- 
ministrative body  in  Canada.  Its  jurisdiction 
reaches  from  Sydney,  Cape  Breton,  to  Daw- 
son City  in  the  Yukon.  It  has  more  than 
200  corporations  under  its  control,  more  than 
half  of  them  railways,  the  remainder  being 
telegraph,  telephone,  or  express  companies 
operated  in  connection  with  the  railways.  It 
deals  with  -"lOii  distinct  industries,  and  the 
public  today  is  making  fi.niiO  re<|uests  annually 
for  its  services.  During  the  fiscal  year  from 
March,  1M08,  to  March,  IWtii,  the  commission 
issued  2,249  orders  and  disposed  of  2.742 
other  application?  without  the  necessity  of  a 
hearing.  Not  a  single  mile  of  new  railway 
can  be  operated  by  any  railway  corporation 
without  the  approval  of  the  commission. 
Whenever  one  of  the  railways  sends  out  a 
branch  line  across  the  prairie,  as  soon  ."is  the 
rails  are  laid  and  the  track  properly  ballasted, 
the  engineer  or  some  other  competent  official 
must  give  notice  to  the  commission  that  such 
road  is  sufficiently  ready  for  traffic,  and  there- 
upon he  requests  the  board  to  authorize  its 
opening.  .\n  expert  inspecting  engineer  is 
commissioned  to  make  a  thorough  exann'na- 
tion.  and  if  his  report  is  satisfact'iry  the  road 
may  be  opened. 


The      best      known      and 
4  r>  B     ♦■  probablv  most  generally  ac- 

A  Detinition      cepted   definition     of    engi- 
of  neering    is     that     given     in 

Tj      ■  .  182><  bv  Treil.gold.  and  em- 

Ungineenng.  i,o,licdin  the  applic.nition  of 
the  Institution  of  Civil  En- 
eineers  of  Great  Britain  for  a  charter.  It 
describes  the  profession  of  an  engineer  a> 
"the  art  of  directing  the  great  sources  of 
power  in  nature  for  the  use  and  convenience  of 
man."  Tredgold  then  went  on  to  specify  some 
of  the  branches  of  the  profession  and  con- 
cluded with  the  prediction  that  the  extent  of 
the  profession  was  limite<l  only  by  the  prog- 
ress of  science  and  that  its  scope  and  utility 
would  be  increased  with  every  discovery  in 
philosophy  and  its  resources  with  every  in- 
vention in  the  mechanical  or  chemical  arts. 
The  definition  was  formulated  at  the  time 
when  t;ie  minds  of  engineers  were  principally 
occupied  with  the  new  discoveries  relating  to 
power,  such  as  the  steam  engine,  the  steam 
boat  and  the  steam  locomotive.  Hence  the 
empba^i/iiiiT  f'f  power  in  the  defintion.    .\  year 
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or  so  Mr.  Henry  G.  Stott  in  his  address 
as  President  of  the  American  Institute  of 
Electrical  Engineers,  proposed  the  following 
as  an  improvement  of  Tredgold's  definition: 
"Engineering  is  the  art  of  organizing  and  di- 


recting men,  and  of  controlling  the  forces  and 
materials  of  nature  for  the  benefit  of  the 
human  race."  Another  definition  of  engineer- 
ing was  given  last  year  by  Professor  G.  F. 
Swain   in  an  address  at  the  Worcester  Poly- 


technic Institute.  Professor  Swain's  defini- 
tion was  as  follows:  "Engineering  is  the 
science  and  art  of  applying,  economically,  the 
laws,  forces  and  materials  of  nature  for  the 
use,  convenience  or  enjoyment  of  man." 


Alabama. 

Citizens  of  Centerville  have  taken  out  in- 
corporation papers  for  the  Birmingham,  Sel- 
ma  &  Pensacola  R.  R.  Co.  and  are  in  con- 
ference with  citizen.^  of  Selma  regarding  the 
building  of  the  line  to  that  place. 

Bids  will  be  received  by  the  Cullman  Coal 
&  Coke  Co.,  at  its  general  office  in  Cullman, 
Ala.,  on  Aug.  1,  for  the  completion  of  the 
following  work  on  the  railroad  of  the  com- 
pany: One— 61,164  cu.  yds.  of  earthwork, 
42,156  cu.  yds.  of  loose  rock,  5,950  cu.  yds  of 
solid  rock.  Two— Delivery  of  65,184  ft.  B. 
M.  trestle  timbers,  erecting  862,809  ft.  B.  M. 
trestle  construction,  delivery  of  65,184  ft. 
B  M.  trestle  timbers  and  erecting  24  trestles 
containing  862,809  ft.  B.  M.  Three— Hauling 
and  placing  1,348  ft.  of  double  strength  sewer 
pipe  culvert;  average  haul,  two  miles.  Four — 
Finishing  subgrade  on  18  miles  of  track. 
Five — Furnishing  posts  and  erecting  36  miles 
standard  railroad  fence.  Six— Delivery  of 
35.514  first-class  cross  ties  on  right  of  way, 
delivery  of  4,214  seconds  on  right  of  way, 
Specifications,  maps,  profiles  and  general 
plans  are  on  file  in  the  company's  office,  and 
may  be  examined  after  July  28.  Bids  will  be 
opened  on  Aug.  1,  and  forwarded  to  Hol- 
land for  examination  and  approval. 

The  Vance  Contracting  Co.  is  reported  to 
have  been  awarded  the  contract  at  about 
$80,000  for  grading  through  Norwood  for  the 
change  in  the  location  of  the  tracks  of  the 
Birmingham  Belt  Line  at  Birmingham. 

Proposition  has  been  made  to  the  citizens 
of  Demopolis  for  the  construction  of  a  rail- 
road through  that  place.  Right  of  way  and 
a  bonus  of  $20,000  are  asked.  The  plan  pro- 
poses the  building  of  a  road  from  Birming- 
ham to  Scranlon,  Miss.  M.  P.  Hillyer,  New 
York  City,  is  interested.  A.  R.  Smith,  De- 
mopolis, is  President  of  the  Business  League 
of  that  city. 

Arizona. 
The  contract  for  constructing  the  projected 
line  of  the  Arizona,  Mexico  &  Gulf  of  Cali- 
fornia Ry.  from  Silverbcll,  Ariz.,  to  Port 
Lobas  on  the  Gulf  of  California,  275  miles,  has 
been  let  to  Charles  J.  Lantry,  Kansas  City, 
Mo.,  and  Edward  J.  Scott,  of  St.  Louis,  Mo. 
B.  P.  Cheney,  Boston,  Mass.,  is  President  of 
the  road.  The  contract  for  the  road  includes 
a  large  pier  and  wharf  at  Port  Lobas,  225 
miles  north  of  Guaymas,  on  the  Gulf  of  Cali- 
fornia. It  is  understood  that  the  construction 
work  will  progress  inward  from  the  coast  and 
that  material  will  be  forwarded  to  Port 
Lobas  by  ship.  Work  is  to  be  commenced  at 
once  and  it  is  estimated  that  the  contract 
will  amount  to  about  $7,000,000.  Branches  and 
extensions  to  Tucson,  Phoenix  and  the  ex- 
tensive mining  interests  south  and  east  of 
Clobe,  Arizona,  are  proposed. 

California. 

The  Northern  Electric  Ry  Co.,  Alaska  Com- 
mercial Bldg.,  San  Francisco,  has  secured 
right  of  way  and  has  decided  to  extend  its 
line  from  Maryville  to  Colusa. 

Preliminary  surveys  have  been  started  for 
the  Ilanford-Summit  Lake  Ry.,  of  which  John 
B.  Rogers  is  General  Manager.  It  is  expected 
that  the  surveys  will  be  completed  by  Aug.  1. 

We  arc  advised  that  it  is  the  intention  of 
the  Nevada-California-Oregon  Ry.  at  the  pres- 
ent time  to  extend  its  line  at  once  from  Al- 
turas  to  Lakevicw,  Oregon.  The  contract  has 
been  let  to  the  Hall  Construction  Co.  of  Los 
'.A.ngeles.  At  the  present  time,  however,  the 
extension  of  the  line  to  Klamath  Falls  has 
not  been  considered. 

According  _to  a  statement  at  Alturas  of  a 
right   of   way   agent   of   the   Southern    Pacific, 


as  soon  as  the  deeds  for  the  right  of  way  are 
filed  for  record,  construction  work  on  the 
branch  from  Klamath  Falls,  Ore.,  to  Alturas 
will  be  commenced  and  the  road  will  be 
in  operation  in  22  months.  The  road  will 
not  end  at  Alturas,  but  will  be  extended  to 
Reno,  Nevada.  Surveyors  are  now  engaged 
in  locating  and  correcting  the  route  which  has 
been  recently  surveyed  down  the  Pitt  river  to 
establish  a  permanent  line.  The  Modoc  por- 
tion of  this  line  will  run  for  a  distance  of 
over  60  miles  through  Modoc  County  and  will 
follow  the  Pitt  River  from  Lookout  south  to 
Bieber,    Lassen    County. 

Surveys  and  negotiations  on  right  of  way 
for  the  "Sacramento  &  Sierra  Ry.  have  been 
practically  completed.  Grading  work  on  the 
line  between  Sacramento  and  Orangeville  is 
now  underway  although  no  attempt  has  been 
made  to  rush  the  road  to  completion,  pending 
the  settlement  of  the  right  of  way.  The  prin- 
cipal traffic  of  the  road  will  consist  of  the 
lumber  indilstries  which  will  follow  in  EI 
Dorado  County.  It  is  said  that  steam  power 
will  be  used  exclusively  on  the  high  grades 
through  the  mountains,  and  for  the  more 
level  tracks  electric  or  gasoline  power  will 
be  used. 

The  Atchison,  Topeka  &  Santa  Fe  Ry. 
(Coast  Lines)  is  to  expend  $500,000  in  im- 
provements at  San  Diego.  These  will  in- 
clude a  new  depot,  plans  for  which  are  now 
being  prepared. 

The  Board  of  Works  of  San  Francisco  has 
granted  the  United  Railroads  Co.  permission 
to  reconstruct  its  abandoned  tracks  in  Presidio 
Ave.  between  Jackson  and  California  Sts. 

The  Utah  Construction  Co.,  Ogden,  Utah, 
which  is  building  the  Los  Angeles  Short  Line 
northward  into  Inyo,  has  secured  the  contract 
for  the  extension  of  the  line  10  miles  north  of 
Owenyo.  The  work  of  broad-gaging  the  old 
narrow  gage  road  is  to  begin  immediately. 
Some  seven  grading  camps  of  the  Utah  Con- 
struction Company  have  been  established  be- 
tw'ccn  Owenyo  and  Laws,  where  about  60  of 
the  100  miles  are  to  be  so  graded.  Orders 
have  been  issued  to  S.  McLean,  sub-contractor, 
to  continue  wMth  the  work  of  grading  from 
Owens  River,  where  the  camp  has  geen  lo- 
cated, to  Owenyo  and  then  north  to  Laws. 

The  Northern  Electric  Ry.  Co.  has  made 
public  plans  for  extensive  shops  and  suburban 
business  additions  in  West  Sacramento,  and  a 
new  terminal  on  the  west  side  of  the  Sacra- 
mento River  at  the  Yolo  end  of  the  bridge. 

Colorado. 

The  Grand  Junction  &  Grand  Valley  R.  R., 
the  first  interurban  electric  railway  through  the 
fruit  belt  was  formally  placed  in  operation  on 
July  14.  The  road  extends  from  Grand  Junc- 
tion to  Fruita  and  is  16  miles  long.  The 
otTices  of  this  company  are  at  Fruita,  Colo., 
and  the  officers  are  as  follows :  Thomas  E. 
Curtin,  President;  Charles  MacNeill,  Vice- 
President  ;  E.  A.  Sunderlin,  Vice-President 
and  General  Manager,  and  Orson  Adams, 
Secretary-Treasurer. 

Plans  are  under  consideration  at  Greeley 
for  the  construction  of  a  street  car  line  to 
Evans  and  the  construction  of  a  pleasure 
resort  at  Bartels  reservoir  near  the  latter 
place.  As  proposed  the  line  will  take  a  route 
along  the  section  line,  past  the  Evans  ceme- 
tery and  come  into  Evans  from  the  west,  con- 
necting with  the  Denver,  Laramie  &  North- 
western railroad  near  its  depot. 

Final  locations  are  underway  for  the  new 
Ilarriman  line  from  Defiance,  N.  Mex.,  to 
Durango,  Colo.  The  money  for  the  construc- 
tion af  this  line  is  understood  to  have  been 
raised  and  work  may  be  started  soon  after  the 
final   surveys  arc  completed.     The  line  will  be 


built  for  the  .Arizona  Eastern  R.  R.,  a  com- 
pany incorporated  some  mi  i.ths  ago  to  consol- 
idate a  number  of  Ilarriman  lines  and  to  build 
the  DurangD  extension.  F.pes  Randolph,  Tuc- 
son, Ariz.,  is  General  jManager,  Arizona  East- 
ern R.  R. 

The  Utah  Construction  Co.,  of  Ogden, 
which  has  the  contract  for  constructing  the 
■  double  track  lines  from  Walsenburg  to  Pueb- 
lo, for  the  Denver  &  Rio  Grande  and  the 
Colorado  &  Southern  Rys.,  as  noted  in  the 
issue  of  July  13,  has  established  an  office  at 
Pueblo,  Colo.,  from  which  point  matters  in 
connection  with  this  work  will  be  handled.  We 
are  advised  that  the  company  expects  to  sub- 
contract a  considerable  portion  of  the  work, 
and  have  representatives  at  Pueblo  looking 
after  this  sub-letting.  The  contract  includes 
the  excavation  of  1,250,(100  cu.  yds.  of  earth, 
370,000  cu.  yds.  of  loose  rock,  500,000  cu.  yds. 
of  solid  rock,  also  3,100,000  cu.  vds.  of  borrow, 
5,000,000  cu.  yds.  of  overhaul  and  50.000  cu. 
yds.  of  concrete  for  bridges  and  culverts. 

Georgia. 

The  Savannah  &  Southwestern  R.  R.  Co- 
has  been  chartered  with  a  capital  stock  of 
$1,000,000  and  proposes  a  road  to  start  ^  at 
Savannah  and  run  in  a  southwesterly  direction 
to  Fort  Gaines.  The  new  road  will  touch  the 
following  counties :  Oiatham,  Bryan,  Liber- 
ty, Tatnall,  Toombs,  Montgomery.  Telfair. 
Ben  Hill,  Irwin,  Turner,  Worth,  Dougherty, 
Calhoun  and  Clay.  The  road,  when  completed, 
will  be  275  miles  in  length.  The  incornora- 
tors  are :  F.  R.  Durham,  E.  M.  Frank,  both 
of  Savannah;  W.  T.  Kichlighter,  of  Bryan; 
C.  S.  Grice.  G.  R.  Thaggard,  of  Tatnall ;  War- 
nedd  and  Anderson  of  Reidsville,  Ga.,  are  the 
attorneys   for  the   petitioneres. 

According  to  a  statement  of  Capt.  L.  John- 
son, of  St.  Mary's,  Ga.,  President  and  General! 
Manager  of  the  St.  Mary's  &  Kingsland  R.  R., 
arrangements  are  pending  for  the  commence- 
ment of  work  on  an  extension  from  Kingsland 
to  Waycross.  The  distance  between  Waycross 
and  Kingsland  is  47  miles.  The  railroad  now- 
has  11  miles  of  line  in  operation. 

Idaho. 

The  Commercial  Club  of  Rexburg,  Idaho, 
has  endorsed  a  project  for  building  an  electric 
road  that  -vill  encircle  a  large  farming  area 
in  that  section.  The  proposed  road  will  be 
40  miles  long,  and  would  pass  through  Rex- 
burg, Salem,  Sugar  City,  Teton,  Wilford  and 
St.  Anthony,  along  the  Elgin  bench  to  Park, 
Egin,  Plain  Hibbard,  Burton  and  back  ta 
Rexburg.  The  proposition  made  by  a  Mr. 
Sewell  of  New  York  is  to  form  a  company 
capitalized  at  $1,000,000,  with  $700,000  paid  up 
stock.  Tremont  County  business  men  and 
farmers  are  to  subscribe  $100,000,  15  per 
cent  to  be  paid  clown,  35  per  cent  when  con- 
struction begins,  and  50  per  cent  when  com- 
pleted. 

It  has  not  been  decided  yet  when  contracts 
will  be  let  for  the  construction  of  the  Bear 
Lake  branch  of  the  Oregon  Short  Line  R.  R. 
This  branch  will  be  9%  miles  long  and  will' 
extend  from  Montpelier  west  five  miles  tO' 
Ovid  and  south  4%  miles  to  Paris,  Idaho. 
Surveys  for  this  branch  were  made  in  No- 
vember, 1908.  Wm.  Ashton  Salt  Lake  City,. 
Utah,  is  Chief  Engineer. 

The  Pacific  &  Idaho  Northern  Ry.,  E.  M. 
Heigho,  President,  Weiser,  Idaho,  has  award- 
ed the  contract  for  an  18-mile  extension  from 
Evergreen  to  Meadows.  The  material  for  the- 
extension  is  reported  to  have  been  ordered. 

The  contract  for  the  construction  of  a  15- 
mile  extension  of  the  Pacific  &  Idaho  North- 
ern Ry.  from  Evergreen  to  Meadows  Valley, 
Idaho    has  been  let  to  Maney  Brothers  &  Co., 
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Oklahoma  City,  Ok!a..  and  St.  Louis,  Mo. 
The  contract  inchides  M.OOO  cu,  vds.  of  earth 
excavation,  (50,000  cu.  yds.  of  rock  excavation, 
220.000  cu.  yds.  of  embankment,  1,100  lin.  ft! 
of  wood  trestle  and  7.200  lin.  ft.  of  piling. 
Lee  Highley,  Weiser.  Idaho,  is  Chief  Engi- 
ner  of  the  Pacific  &   Idnlin   Sjorthern  Ry. 

Illinois. 

The  stockholders  of  the  Tri-Cities  &  North- 
eastern Interurban  Co.  at  the  recent  annual 
meeting  at  Port  Byron  reelected  the  old  offi- 
cers. The  directors  of  the  road  are  now  de- 
ciding on  the  route  for  the  proposed  interur- 
ban line,  for  which  several  surveys  have  been 
made  by  Wallace  Treichler,  Rock  Island,   111. 

The  Peoria  Southern  Ry.  Co.,  of  which  H. 
E.  Chubbuck,  Peoria,  of  the  Illinois  Traction 
System,  is  President,  has  made  surveys  as  far 
as  Pekin  for  its  projected  line  to  that  place 
from  Peoria.  It  is  understood  that  the  new 
road,  if  built,  may  secure  the  privilege  of  cross- 
ing the  river  on  the  bridge  of  the  Peoria 
Terminal  railway  in  exchange  for  privileges 
on  Peoria  streets.  The  new  road  will  be  a 
branch  of  the  Illinois  Traction  System. 

Ground  was  broken  at  Rochester  on  July 
13  for  the  extension  of  the  Springfield  Clear 
Lake  &  Rochester  Interurban  from  Rochester 
to  Pawnee.  J.  E.  IMellick,  Springfield,  111., 
'S  President. 

The  Iowa  Central  Ry.  is  planning  to  build 
additional  sidetracks  and  switches  west  of 
Peoria. 

The  Buda  Construction  Co.  of  Summit  has 
been  incorporated  with  a  capital  stock  of 
$2.5,000  and  will  engage  in  a  general  con- 
tractmg  and  construction  business.  The  in- 
corporators are  Isaac  D.  Budd,  Cvrus  W  Hoyt 
and   Alfred  J.   Parker. 

The  Chicago,  Peoria  &  St.  Louis  Rv.,  W.  A. 
O'Brien,  Chief  Engineer  Maintenance' of  Way, 
Springfield,  is  to  lay  a  track  around  "Dow 
Hill,"  near  Alton,  in  order  that  the  line  to  St. 
Louis  may  be  shortened.  The  new  track  will 
avoid  a  grade  near  Alton  over  which  freight 
trains  require  a  pusher. 

We  are  advised  that  the  following  contract 
work  is  now  being  done  for  the  Elgin,  Toliet 
&  Eastern  Ry.,  of  which  Arthur  Montzheim- 
er.  Joliet,  111.,  is  Chief  Engineer:  Ng^.j^-jr^  & 
Powers  Construction  Co.,  of  Joliet,  is  putting 
in  about  18,000  yds.  of  concrete,  both  plain 
and  reinforced,  in  rebuilding  various  bridges 
along  the  line  of  the  road, 'including  viaduct 
at  Jackson  St.,  Joliet,  and  considerable  im- 
provements at  the  shops,  both  at  Joliet  and 
Waukegan.  Cook  &  Lund  Engineering  & 
Construction  Co.,  of  Chicago,  has  a  contract 
for  construction  of  a  17-staIl  reinforced  con- 
crete engine  house  at  East  Joliet,  111.  Wm. 
P.  Carmichael  Co.,  of  Chicago,  has  the  con- 
tract for  the  construction  of  a  15-stall 
reinforced  concrete  round  house,  including 
boiler  room  39  by  61  ft.  and  blower 
house,  26  by  30  ft.  Wm.  P.  Car- 
michael Co.  is  also  constructing  a  reinforced 
concrete  store  and  oil  house,  43  bv  21  ft.  at 
Waukegan,  III.  Jones  Bros.,  of  'Columbus, 
O.,  have  contract  for  grading  second  track 
from  Frankfort  to  Matteson.  There  are  about 
45,000  yds.  in  this  work.  John  Benson  of 
Lemont,  111.,  has  contract  for  grading  yard 
at  East  Joliet  on  account  of  the  construction 
of  the  new  yard,  the  work  consisting  of 
about  19,1100  yds.  Steel  work  for  the  various 
bridges  along  the  line,  including  Jackson  St. 
viaduct  and  two  80-ft.  turn  tables,  one  for 
Waukegan  and  one  for  Joliet,  will  be  fur- 
nished by  the  American  Bridge  Co.  Jones 
Bros,  also  have  contract  for  putting  in  the 
substructure  for  a  86%-ft.  bascule  bridge  over 
ship  canal  near  Whiting,  Ind.  The  concrete 
yardage  amounts  to  1,200. 

Advices  from  Harrisburg  state  that  capital 
has  been  raised  to  get  title  to  the  road  bed 
and  all  property  of  the  Galation,  Harris- 
burg &  Southeastern  R.  R.,  which  was  partly 
constructed  several  years  ago,  with  the  idea 
of  completing  the  road.  C.  F.  Knowlton  is 
interested. 

The  bonds  have  all  been  sold  and  right  of 
way  secured  for  the  extension  of  the  Rock 
Island  Southern  Interurban  Ry.  into  Alexis. 
Grading  is  to  be  commenced  sih.h. 
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Indiana. 

Commissioners  of  St.  Joseph  County  have 
been  inspecting  right  of  way  now  being  se- 
sjired  by  the  Fort  Wayne  &  Chicago  Electric 
Ky.  Co.  preparatory  to  granting  that  company 
a  franchise  for  a  line  to  connect  Bremen. 
Ind.,  with  South  Bend. 

The  Chicago  &  Toledo  Transportation  Co 
has  made  surveys  and  will,  it  is  said,  soon 
extend  Its  lines  from  Elkhart  to  South  Bend. 

A     „?"'i!>''"'  Elkhart,  Ind.,  is  interested. 

A.  M.  Shattuck,  Qinton,  is  grading  for  a 
switch  to  the  new  Jackson  Hill  mine  south  of 
Clinton. 

The  County  Commissioners  at  South  Bend 
have  granted  a  franchise  to  Omar  Xeff,  of 
Milford,  Ind.,  to  build  an  electric  railway  from 
Bremen  to  Mishawaka.  The  franchise  pro- 
vides that  work  on  the  new  road  must  be 
started  by  July  1  next.  Cars  must  be  in  op- 
eration by  Jan.  1,  1913.  The  line  will  enter 
Mishawaka  via  Union  St.,  passing  onto  pri- 
vate right-of-way  at  the  south  city  limits. 
from  that  point  it  will  proceed  by  a  direct 
route  to  the  Marshall  county  line  "and  from 
that  point  to  the  town  of  Bremen.  The  road 
will  pass  through  Woodland  in  Madison 
township. 

Iowa. 

The  Lehigh  Portland  Cement  Co.  will  build 
a  short  spur  line  from  its  plant  to  the  Iowa 
Central  main  line  north  of  Mason  City. 

The  Des  Moines  City  Ry.  Co.  has  presented 
a  proposition  to  the  City  Commissioners  of 
Des  Moines  whereby  it  proposes  to  abondon  its 
present  line  on  Jefferson  St.  from  6th  to  9th, 
where  the  city  is  going  to  repave,  and  extend 
Its  line  ont  6th  from  Jefferson  to  connect  up 
with  the  rails  that  are  now  laid  across  the  6th 
Ave.  bridge. 

The  Chicago  &  Alton  R.  R.  is  securing  land 
at  Ottumwa  on  which  to  erect  a  new  round 
house. 

The  Commissioners  of  Cerro  Gordo  County 
have  granted  permission  to  the  Mason  City  & 
Clear  Lake  Ry.  Co.  of  Mason  City  to  con- 
struct an  electric  railroad  along  and  upon 
the  highway  extending  north  from  the  city 
limits  of  Mason  City,  to  the  highway  run- 
ning west  on  the  half  section  line  of  Sec- 
tion 3-3.  all  in  Lime  Creek  Township,  thence 
west  on  highvifay  one  mile. 

J.  M.  Coe  and  associates  who  are  p.Ianning 
to  make  a  larp-e  amusement  resort  of  Crystal 
Lake,  near  South  Sioux  City,  Neb.,  will  prob- 
ably ask  the  City  Council  of  Sioux  City,  la., 
for  a  special  franchise  for  an  electric  street 
car  line  from  the  combination  bridge  to  4th 
and  Pierce  Sts.  According  to  present  plans 
a  direct  line  from  Sioux  City  to  Crystal  Lake 
will  be  established.  Riley  Howard,  Orchard, 
\eb.,  who  recently  purchased  the  Crystal 
Lake  &  Homer  Electric  Ry.,  is  interested. 

The  Phee  Construction  Co.  of  Chicago,  III., 
has  started  work  on  the  construction  of  the 
substructure  of  the  West  7th  St.  viaduct  at 
Des  Moines,  w-hich  is  to  be  built  for  the  Des 
Moines  Union  Ry.  and  three  other  railroads. 
Three  gangs  were  placed  at  work.  Under  the 
terms  of  the  contract,  which  amounts  to  about 
$50,000,  the  Phee  Co.  fnust  complete  its  por- 
tion of  the  work  in  90  days  time.  The  viaduct 
when  completed  will  represent  an  outlay  of 
approximately  $200,000.  A  large  part  of  the 
work  called  for  in  the  contract  is  concrete 
work.  For  the  foundations  for  the  steel 
piers,  bases  of  concrete,  12  ft.  sq.  will  be  put 
in.  For  some  of  these  it  will  be  necessary  to 
excavate  to  a  deoth  of  16  ft.  Where  Plum  St. 
intersects  West  7th  St.  the  present  grade  of 
Plum  St.  will  be  lowered  5  ft.,  so  that  high 
wagons  which  want  to  pass  beneath  the  via- 
duct along  that  highway  can  do  so.  A.  L. 
Morgan,  Engineer  of  the  Des  Moinc;  Union 
Rv.,   will   be  in   charge   for  the   railroads. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
will  resume  work  shortly  on  laying  new  steel 
on  the  Sioux  City-Manilla  line.  A  small 
amount  of  steel  was  received  in  early  spring, 
and  invoices  have  been  received  for  more 
of  it  that  has  been  delayed  because  mills 
were  behind  in  their  orders.  This  is  ex- 
pected to  arrive  shortly,  and  when  it  does  the 
final  orders  probably  will  be  received  to  put 
men   on   the  work.     Xew   90-lb.  steel   will   be 


laid,  and  the  road  bed  will  be  rock  ballasted 
Only  20  miles  of  new  rails  will  be  laid  thi- 
summer,  according  to  present  plans,  and  tli. 
remainder  will  Le  put  down  in  the  wint,  : 
months.  About  10  miles  were  laid  just  ur- 
of  Manilla  two  years  ago  and  then  work  wa> 
stopped.  The  20  miles  now  to  be  renewed 
will  be  north  of  that,  and  the  remaining  60 
miles  will  be  put  down  later  on.  The  10 
miles  of  track  already  relayed  will  have  to 
be  ballasted  along  with  the  rest  of  the  stretch 
Gravel  probably  will  be  hauled  from  the  pits 
of  the  company  at  Fairvicw,  S.  Dak. 

The  citizens  of  Rockwell  City  are  raising  a 
bonus  of  $^-),OOU  for  the  electrifying  of  Fort 
Dodge,  Des  Moines  &  Southern  into  the  city 
from  Fort  Dodge  Junction,  26  miles  south- 
cast.  It  is  believed  that  the  work  of  electri- 
fying the  road  will  be  completed  by  Nov.  1. 

It  is  said  that  over  $:WO.iHl(j  of  stock  of  the 
proposed  Red  Oak  &  Northwestern  Inter- 
urban Ry.  have  been  sold.  An  additional 
$3u0.r)00  of  stock  will  be  sold  before  con- 
struction work  is  started,  but  this,  it  is  be- 
lieved, will  be  accomplished  so  that  work  can 
be  started  this  fall.  George  C.  Bolleau.  Red 
Oak,   la.,  is  Secretary. 

_The  Iowa  City,  Ottumwa  &  Southwestern 
R.  R.,  which  projects  a  70-mile  line  from  Iowa 
City,  through  Wellman,  Keota,  Ollic.  Far-on 
and  Ottumwa,  has  completed  preliminary  sur- 
veys and  has  secured  $;lO(i.Oiiii  of  capil.il  for 
construction  purposes.  We  are  advised  that 
construction  contract  will  probably  be  let 
within  90  days.  W.  L.  Kettlewell,  Iowa  City, 
la.,  is  Chief  Engineer  and  Frank  Tanner. 
Iowa  City,  is  General  Manager. 

The  Charles  City  &  Western  Ry.  of  Charles 
City,  has  asked  an  amendment  of  the  fran- 
chise granted  it  by  that  citv  so  that  it  can  tun- 
nel under  Mack  and  Est  Sts.  for  a  distance  of 
227  ft.  to  secure  an  egress  from  the  cily. 

Kansas. 

The  .Missouri  I'acilic  opened  passenger 
train  service  last  week  on  the  new  Kiowa. 
Hardtner  &  Pacific  Ry.  in  Kansas.  This  road 
is  an  extension  of  the  Missouri  Pacific  from 
Kiowa  to  Hartdner,  Kan.,  a  distance  of  about 
twelve  miles. 

The  Manhattan  City  &  Interurban  Rv.  Co., 
W.  R.  West,  President,  Manhattan.  Kan.,  is 
considering  extending  its  line  to  Junction  City, 
and  has  been  making  surveys  on  the  military 
reservation  at  Fort  Riley  in  order  to  appiv  to 
the  War  Department  for  a  right  of  wav.' 

The  Garden  City,  Gulf  &  Northern  R.  R., 
W.  H.  Cost,  Chief  Engineer,  Garden  Citv, 
Kan., -has  started  grading  work  on  the  ex- 
tension north  of  Scott.  This  is  the  firs,t  of 
the  operations  in  effecting  a  connection  with 
the  Union  Pacific  R.  R.  at  Oaklev,  a  distance 
of  .58  miles  from  Scott.  Grading  will  be 
pushed  rapidly  and  the  laying  of  rails  will 
follow  in  a  short  time.  Several  cars  of  steel 
are  expected  in  a  few  days.  The  company 
expects  to  complete  this  stretch  of  track  bv 
Dec.  31.   1910. 

The  Chicago  Great  Western  R.  R.  will,  it 
is  reported,  within  the  next  vear,  start  work 
on  new  tracks  between  Kansas  Citv  and  Leav- 
enworth. These  will  be  used  in'  connection 
with  the  Missouri  Pacific  as  a  double  track 
for   both   lines.  . 

The  Kansas  &  Southeastern  R.  R.  of 
Pratt,  has  started  permanent  surveys  for  its 
line   from  that  city. 

Kentucky. 

The  Monday  Construction  Co.,  which  has 
ji'St  opened  offices  in  the  Empire  BIdg..  Knox- 
ville.  Tenn.,  has  the  contract  for  the  masonry 
work  on  a  3-mile  extension  of  the  Lexington 
&  Eastern  R.  R.  near  Lexington,  Ky.  The 
Monday  Construction  Co.  is  building  a  num- 
brr  of  large  concrete  arches  and  culv  • 
one  of  the  arches  extending  out  into  the  K 
turky  river  a  distance  of  some  140  ft. 

Surveys  have  been  started  for  the  Glasgow 
&  Hodgenville  electric  line  and  it  is  stated 
that  the  road  will  be  in  operation  within  nine 
months.  Surveys  were  started  at  Glasgow  and 
at   Green   River. 

Louisiana. 

The  New  Orleans.  Natalbanv  &  Natchez  R, 
R..    T.    L.    Smythc.   Genera]    Manaeer.    Ham- 
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mond,  La.,  lias  completed  its  survey  Irom 
Kentwood  to  Baton  Rouge.  The  road  is  now 
built  to  Grangerville,  over  half  of  the  dis- 
tance from  Kentwood  to  Baton  Rouge,  and 
it  is  said  construction  of  the  balance  of  the 
way  into  Baton  Rouge  is  to  be  rushed. 

The  Kansas  City  Southern  Ry.  Co.  has 
awarded  to  the  Arnold  Co.,  181  LaSalle  St., 
Chicago,  111.,  the  contract  to  build  shop  and 
yard  improvements  at  Shreveport  for  which 
the  directors  have  voted  an  appropriation  of 
$500,000. 

The  New  Orleans  Great  Northern  R.  R.  and 
the  St.  Louis  &  San  Francisco  R.  R.  are  re- 
ported to  be  considering  the  construction  of  a 
bridge  across  Lake  Pontchartrain  from  Goose 
Point  to  a  point  on  the  lake  shore,  near  Lit- 
tle Woods,  and  from  there  the  building  of  a 
line  into  New  Orleans,  to  connect  with  the 
tracks  of  the  Terminal  Co.  It  is  stated  that 
the  probabilities  are  in  favor  of  the  new  line 
into  New  Orleans  being  built  from  Slidell,  the 
new  track  being  built  to  the  east  of  that  town 
and  crossing  the  Rigolets  about  six  or  seven 
miles  cast  of  the  north  shore  and  passing 
through  the  marsh  near  Chef  Menteur  and 
Michaud  to  a  junction  with  the  belt  line 
tracks.  This  route  would  mean  the  building 
of  32  miles  of  track,  including  the  bridge,  with 
one  draw,  over  the  Rigolets. 

Maryland. 

Plans  are  now  under  way  to  go  ahead  with 
the  construction  of  the  Washington,  Sandy 
Spring  &  EUicott  City  Electric  Ry.,  the  right 
of  way  for  which  was  secured  a  number  of 
years  ago.  It  will  tap  a  section  of  Mont- 
gomery and  Howard  counties  and  will  ex- 
tend from  Washington,  D.  C,  to  a  point  be- 
yond Patapsco.  Harry  Phillips,  Washington, 
D.   C,  is  the  Engineer. 

The  United  Railways  &  Electric  Co.,  Con- 
tinental Trust  Bldg.,  Baltimore,  has  been 
granted  a  franchise  by  the  Highways  Commis- 
sion of  Baltimore  County  to  extend  its  line 
from  Monument  St.  and  Loney's  lane  to 
Monument  St.  and  8th  St. 

Massachusetts. 

A  special  commission  consisting  of  Arthur 
Lord  of  Plymouth,  Prof.  George  F.  Swain  of 
Boston  and  Fred  Joy  of  Winchester,  has  be- 
gun to  hold  preliminary  hearings  on  the  meth- 
ods for  abolishing  grade  crossings  on  the 
Boston  &  Maine  R.  R.  in  the  northern  part  of 
the  city  of  Worcester.  The  plans  prepared  by 
City  Engineer  Frederick  A.  McClure  of  Wor- 
cester, provide  that  all  streets  except  Otis  and 
Harlow  Sts.  and  North  Ave.  shall  pass  under 
the  railroad  tracks  and  that  the  tracks  shall 
cross  on  concrete  arch  bridges,  leaving  a 
headroom  of  16  ft.  All  of  the  hearings  are  to 
be  held  in  Worcester.  The  first  hearing  will 
be  held  in  the  City  Hall  on  Sept.  20. 

The  Hampden  R.  R.  Co.  has  been  organized 
with  a  capital  stock  of  $1,000,000,  to  construct 
a  line  to  be  operated  by  steam  or  electric  pow- 
er between  Springfield  and  Bondville  on  the 
Massachusetts  Central  division  of  the  Boston 
&  Maine,  with  a  spur  to  Holyoke.  The  direc- 
tors named  in  the  article  of  association  are : 
Ralph  D.  Gillett,  H.  W.  Ely  and  Archie  D. 
Robinson  of  Westlield,  Arthur  W.  Eaton  of 
Pittsfield,  Joseph  A.  Skinner  of  Holyoke,  H. 
H.    Bowman   and    F.   T.   Ley  of    Springfield. 

Michigan. 
The  Grand  Rapids  Terminal  Belt  Ry.  Co., 
of  Grand  Rapids,  is  acquiring  right  of  way 
for  its  proposed  lines  in  Wyoming  Township. 
It  is  said  that  the  company  has  now  acquired 
a  continuous  right  of  way  connecting  the 
Lake  Shore  and  Michigan  Southern,  the  Grand 
Rapids  and  Indiana,  the  Grand  Trunk  and 
the  Pere  Marquette.  The  company  contem- 
plates constructing  a  connecting  link  for  all 
these  roads  around  the  south  and  east  por- 
tions of  the  city.  It  is  said  that  building 
operations  will  not  begin  for  some  time. 

Minnesota. 

The  Minneapolis,  St.  Paul  &  Sault  Ste 
^arie  Ry.  has  put  an  additional  track-laying 
machine  on  the  west  end  of  the  Pluinmer- 
Moose  Lake  line,  which  will  work  east  from 
Plummer  towards  Bemidji  until  about  3.5 
miles  of  track  are  laid.    Another  track-laying 


machine  is  working  out  northwestward  from 
Moose  Lake. 

Richard  Evans,  who  is  building  the  grade 
for  the  Soo  line  from  Cass  Lake  to  Bemidji, 
is  completing  his  contract  and  now  has  only 
"some  finishing  touches  to  put  onto  the  grade 
when  he  will  have  the  14  miles  ready  for  the 
track-laying  machine.  He  has  had  four  steam 
shovels  on  the  job  most  of  the  time  since 
last  spring  and  has  rushed  the  grading  as 
rapidly  as  possible. 

Peter  Nelson  of  Minneapolis  has  finished 
his  grading  operations  on  the  western  end  of 
the  Coo's  Plunimer-Moose  lake  line.  Mr. 
Nelson  had  a  large  contract  in  the  vicinity 
of  the  Leech  Lake  dam.  He  also  took  a  con- 
tract to  grade  some  six  miles  of  right  of  way 
in  the  town  of  Gonvik,  Clearwater  County, 
extending  westward  6  miles  from  Silver 
Creek.  Mr.  Nelson  has  been  given  a  con- 
tract to  grade  8V2  miles  on  the  old  Wisconsin 
Central  line,  in  Wisconsin,  from  Silon  to 
Glenwood,  Wis. 

All  of  the  Soo  contractors  have  received  no- 
tice that  they  will  be  granted  a  60-day  exten- 
tion  in  which  to  complete  their  work  along 
the  line  between  Cass  Lake  and  Plummer. 
The  Soo  is  now  laying  about  a  mile  of  track 
per  day  on  the  new  line. 

Mississippi. 

The  stockholders  of  the  Mississippi  Western 
Construction  Co.  held  a  meeting  at  Jackson, 
Miss.,  on  July  27,  to  take  steps  for  the 
financing  of  the  projected  Mississippi  River 
Western  R.  R.  The  company  was  organized 
some   months   ago. 

Surveys  for  the  route  for  the  Newton 
Northwestern  R.  R.,  projected  between  New- 
ton, Miss.,  and  Carthage,  in  Leake  County, 
for  which  a  charter  was  granted  some  time 
since,  has  been  started.  The  company  has 
engaged  J.  A.  Kauffman,  first  vice  president 
and  general  manager  of  the  J.  A.  Kaufi^man 
Co.,  engineers  and  contractors,  steam  and 
electric  railroad  buiders,  of  Dayton,  O.,  to 
do  this  work. 

Missouri. 

The  Nashville,  Chattanooga  &  St.  Louis  Ry., 
Hunter  McDonald,  Chief  Engineer,  Nashville, 
Tenn.,  is  reported  to  have  practically  com- 
pleted arrangements  to  enter  St.  Louis  over 
its  own  rails.  It  is  proposed  to  construct  a 
bridge  across  the  Ohio  river  at  Paducah, 
crossing  to  Metropolis,  111.,  and  thence  over  a 
practically  new  constructed  road  to  enter  St. 
Louis. 

The  property  of  the  St.  Louis,  Montesano 
&  Southern  Ry.,  an  electric  railway  running 
from  St.  Louis  to  Mt.  Pleasant,  Mo.,  has 
been  bought  at  a  receiver's  sale  by  John 
O'Laughlin,  an  insurance  broker,  of  St.  Louis, 
Mo.,  acting  for  a  syndicate.  It  is  said  that  the 
company  will  be  reorganized  and  the  line  com- 
pleted. The  company  has  franchises  and 
right  of  ways  for  63  miles  of  track,  begin- 
ning at  Broadway  and  Davis  St.  in  St.  Louis, 
and  running  through  St.  Louis,  Jefferson  and 
St.  Francois  counties.  About  30  miles  of 
track  have  been  laid  and  the  rest  of  the  line 
surveyed.  Several  residents  of  the  southern 
part  of  St.  Louis  County  will  be  interested 
in  the  company  when  it  is  reorganized,  it  is 
said. 

The  Metropolitan  Street  Ry.  Co.,  of  Kansas 
City,  Mo.,  is  stated  to  have  accepted  the  ordi- 
nances for  the  extension  of  the  Roanoke  and 
Brooklyn  car  lines.  Parties  along  Roanoke 
St.  are  to  have  the  grading  done  for  that  ex- 
tension. 

The  Missouri  Pacific  Ry.  has  completed 
plans  for  an  addition  to  the  company's  ma- 
chine shops  in  the  East  Bottoms  at  Kansas 
City.  The  company  will  spend  $250,000  for 
this  improvement  which  will  nearly  double  the 
size  and  capacity  of  this  institution. 

According  to  statement  at  Montgomery  of 
R.  E.  Race,  Vice-President  and  Manager  of 
the  Central  West  Construction  Co.,  and 
Chairman  of  the  Board  of  the  St.  Louis,  St. 
Charles  &  Northern  Traction  Co.,  the  route 
of  the  projected  line  will  run  from  a  point 
near  Dclniar  Garden,  St.  Louis,  through 
Creve  Coeur,  St.  Charles,  St.  Peter's,  St. 
Paul,  Chain  of  Rocks,  Troy,  Olnev,  Marling 


Middletown,  Ladonia,  Mexico,  Paris,  and 
points  northwest,  the  first  division  extending 
from  Delmar  to  Laddonia.  The  road  crosses 
Cuivre  river  several  times. 

The  Missouri,  Kansas  &  Texas  R.  R.  is  said 
to  be  about  to  let  contracts  for  the  extension 
of  its  line  to  connect  with  the  Union  Depot 
terminals  at  Joplin,  Mo.  The  new  track  will 
be  2%  miles  long  and  will  leave  the  old  line 
at  a  point  some  distance  west  of  Chitwood. 
It  will  circle  through  the  north  part  of  Joplin 
along  Joplin  Creek,  coming  into  the  Union 
depot  limits  at  a  point  about  50  ft.  west  of  the 
North  Main  St.  viaduct.  The  line  will  cost 
something  like  $250,000  owing  to  the  heavy 
cuts  and  fills  to  be  made.  At  one  point  a  fill 
135  ft.  above  the  bottom  of  the  ravine  will 
be  required.  Several  trestle  bridges  will  also 
have  to  be  built. 

St.  Louis  Items. 

BY   A.   B.    KOENIG. 

Ransom  &  Cook,  Ottawa,  Kans.,  have  20,- 
000  yds.  of  wheeler  work  on  the  .Santa  Fe  R. 
R.  in  Missouri  to  let.  They  would  like  to 
have  about  a  15  or  20  team  outfit  on  this  job. 

The  Hoosac  Construction  Co.,  .5400  Arsenal 
St.,  St.  Louis,  Mo.,  want  a  10  or  12  team  out- 
fit to  put  on  40,000  to  60.000  yds.  of  wheeler 
work  that  they  have  to  let  in  the  western  part 
of   the  city. 

The  Board  of  Public  Improvements  let  the 
contract  for  the  sewer  in  the  Dale  Ave.  joint 
sewer  district  to  Hoffman  &  Hogan,  con- 
tractors, whose  bid  was  $85,000.  The  con- 
tract for  the  Ellendale  sewer  also  was  let. 
The  lucky  bidders  were  the  Clark- Ansbro  Co., 
who  signed  the  contract  for  $27,125.75.  beat- 
ing the  next  highest  bidder,  E.  J.  Welsh,  by 
75  cts. 

Ed.  Oberby  came  in  from  J.  H.  Halibur- 
ton's  work  in  Indiana  for  a  bunch  of  colored 
skinners  and  went  back  happy. 

Cameron,  McManus  &  Jovce  were  awarded 
the  contract  for  building  the  new  dyke  in 
Kansas  City,  Mo.,  the  other  day.  They  have 
quite  a  lot  of  work  to  sub-let  on  this  job. 
Address  them  916  Union  Ave.,  Kansas  Citv. 
Mo. 

Hummer  Kahl  returned  from  the  north  and 
informs  us  that  quite  a  few  jobs  in  the  north 
are  shutting  down.  The  south  is  looking  for 
this  labor  if  there  is  any  of  it  idle,  for  there 
is  quite  a  scarcity  of  labor  in  the  neighbor- 
hood of  St.  Louis. 

R.  T.  Grover,  Warrensburg,  Mo.,  has  88,000 
yds.  of  light  team  work  to  let  at  that  point. 

J.  H.  McFarlin,  General  Manager  of  the 
Springfield  &  Jacksonville  Electric  Line,  was 
in  town  the  other  day  looking  for  outfits  to 
put  on  this  work.  McFarlin  says  he  has  sev- 
eral nice  pieces  left  on  this  line,  which  he 
will  let  to  contractors  to  suit  their  outfits. 
Jacksonville,  111.,  is  headquarters. 

Wm.  Hughes  spent  a  day  in  town  last  week 
and  returned  to  his  work  on  the  Big  Four  R. 
R.  near  Evansville,  Ind. 

H.  H.  Heiser,  who  formerly  was  in  the 
labor  business  in  Denver,  is  now  associated 
with  the  Contractors'  Supplv  &  Equipment 
Co..  339  Century  Bldg.,  Denver.  Colo. 

On  account  of  the  scarcity  of  labor  in  the 
south  A.  B.  Koenig  has  decided  to  close  his 
Labor   Agency   in    Ft.   Smith   temporarily. 

R.  H.  McWilliams  has  moved  his  head- 
quarters from  Mattoon,  111.,  to  the  Steger 
Bldg.  in  Chicago,  where  he  and  his  brother 
will  be  located  in  the  future  under  the  firm 
of  G.  A.  and  R.  H.  McWilliams.  They  just 
secured  a  contract  of  1,155,000  yds.  of  dredge 
work  in  Mississippi.  They  also  have  20,000 
yds.  of  nice  scraper  work  to  let  on  the  Illi- 
nois river  near  Kampsville,  III.  This  work  is 
to  be  finished  by  Dec.  1st  and  they  are  offer- 
ing attractive  prices  for  same. 

The  Board  of  Public  Improvements  here  on 
July  22nd  awarded  contracts  for  the  improve- 
ment of  6%  miles  of  streets  at  a  cost  of 
$373,000.  The  streets  to  be  improved  and  the 
cost  follow :  Rosalie  St.,  Carter  Ave..  Fair 
Ave.,  asphalt,  Trinidad  .-Asphalt  Manufactur- 
ing Co.,  $4,260.25 :  Newcomb  PI..  Walton  Ave. 
east  285  ft.,  asphalt,  Trinidad  .\sphalt  Manu- 
facturing Co.,  $2,017:  Newcomb  PI.  Marcus 
Ave.   west   272   ft.,   asphalt.   Trinidad   .A.sphalt 
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Manufacturing  Co.,  $1,540.31 ;  Cote  Brilliante 
Ave.,  Kingshighway  Blvd.,  Union  Blvd.,  as- 
phalt, Trinidad  Asphalt  Manufacturing  Co., 
$14,750.89;  McLaren  Ave.,  Broadway,  Church 
Rd.,  brick,  John  B.  Turner,  $6,506.35 ;  Slattery 
St.,  Montgomery  St.  north  225  ft.,  brick  Wm 
H.  Redemoyer,  $2,420.98;  Keokuk  St.,'  Mis- 
souri Ave.,  Broadwa}',  brick,  Ruccking  Con- 
struction Co.,  $5,057.84 ;  Ohio  Ave.,  Miami 
St.,  Cherokee  St..  brick,  Wni.  R.  Bush  Con- 
struction Co.,  $11,830.95;  Hereford  St.,  Bisch- 
ofif  Ave.,  Northrup,  brick.  Webb-Kunze  Con- 
struction Co.,  $15,170.27;  Elliott  Ave.,  Univer- 
sity St.,  Hebert  St.,  brick,  Skrainka  Construc- 
tion Co.,  $10,515.25 ;  Glasgow  Ave.,  Dodier  St., 
Parnell  St..  brick,  John  McMahon,  $25,076.51 ; 
Forest  Ave.,  Manchester  Ave.,  Plateau  .Ave., 
brick,  Skrainka  Construction  Co.,  $19,576.08 ; 
Pennsylvania  Ave.,  Miami  St.,  Potomac  St., 
brick,  Wm.  R.  Bush  Construction  Co.,  $4,- 
913.65 ;  Louisiana  Ave.,  Eiler  St.,  Neosho  St., 
brick,  Ruecking  Construction  Co.,  $23,635.55; 
Nineteenth  St.,  North  Market  St.,  St.  Louis 
Ave.,  brick,  Wm.  R.  Redemever,  $13,282.14; 
Eighth  St.,  Biddle  St.,  Cass  Ave.,  brick,  Wm. 
R.  Bush  Construction  Co.,  $11,405.70;  Tenth 
St.,  Biddle  St.,  Cass  Ave.,  brick,  Wm.  R. 
Bush  Construction  Co.,  $11,300.50;  Eleventh 
St.,  Biddle  St.,  Cass  Ave.,  brick,  Wm.  R.  Bush 
Construction  Co.,  $9,463.90 ;  Biddle  St.,  Broad- 
way, Seventh  St.,  brick,  Skrainka  Construction 
Company,  $4,870;  Thirteenth  St.,  Franklin 
.\ve.,  Biddle  St.,  brick,  Skrainka  Construction 
Co.,  $10,410.98;  Seventh  St.,  Biddle  St.,  Cass 
Ave.,  brick,  Wm.  R.  Bush  Construction  Co., 
$10,895.20;  Grand,  Kingshighway,  Kings- 
highwav  southwest.  Bates  St.,  telford; 
G.  E.vermann  &  Bro.,  $24,972;  Grand 
-\ve.,  Bates  St.,  Neosho  St.,  telford, 
Ruecking  Construction  ,  Co.,  $30,322.63; 
Habsburger  Ave.,  Salzburger  Ave.,  Gravois 
.\ve.,  telford,  Harry  F.  Heman,  $4,525.80; 
North  Market  St.  Kingshigliway  Blvd.,  Union 
Blvd.,  bitulithic,  Granite  Bituminous  Paving 
Company,  $23,293.30 ;  Mississippi  .\ve.,  Geyer 
Ave..  Lafayette  .^ve.,  bitulithic,  Granite  Bitu- 
minous Paving  Co.,  $8,122.44 ;  Kingshighway 
southeast,  Compton  Ave.,  Grand  Kingshigh- 
wav,  grading  and  planting  trees  and  shrub- 
lier>',  Harry   F.   Heman,  $9,623.47. 

Montana. 

E.  A.  Wickham  &  Co.,  Council  Bluffs,  la., 
has  secured  the  contract  for  50  miles  of  work 
on  the  Chicago,  Milwaukee  &  Puget  Sound 
Ry.   near  Lewiston,   Mont 

White  Brothers,  325  First  National  BanV 
Bldg".,  Missoula,  Mont.,  have  their  contract 
for  constructing  the  Big  Blackfoot  Ry.  from 
Bonners  Landing  to  a  point  10  miles  east  of 
Ovando,  practically  covered  and  are  not  sub- 
letting any  more  work  just  at  present.  The 
contract  covers  approximately  40  miles  and 
includes  some  very  fine  team  work,  on  which 
about  the  highest  prices  in  the  country  are 
bein.g  paid.  The  sub-contractors  on  the  work 
are  Mike  Tobin,  Al  Walker  and  J.  C.  John- 
son, all  of  Ovando,  Mont.,  and  Headman  & 
Lund  of  Clearwater,   Mont. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Big  Blackfoot  Ry.  from 
Bonner  at  the  umction  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.,  to  the  crossing 
of  Clearwater  river.  Clifton  .Applegate  & 
Co.,  Bonner,  Mont.,  have  the  contract,  the 
work  including  400,000  cu.  yds.  of  earth  ex- 
cavation, 300,000  cu.  yds.  of  rock  excavation, 
one  250-ft.  Howe  truss  bridge  with  pile  ap- 
proaches; one  300-ft.  steel  girder  bridge  and 
8  or  10  pile  bridges  crossing  small  streams 
The  Bates  &  Rogers  Construction  Co.,  355 
Dearborn  St.,  Chicago,  111.,  has  the  contract 
for  the  concrete  work  for  the  piers  of  the 
bridges.  The  sub  contractors  for  the  grading 
work  are  as  follows:  White  Bros.,  Missoula, 
Mont. ;  J.  G.  jJinwiddie.  Warden,  Wash. ; 
Headman  &  Lund,  W.  R.  Hill  and  L.  P.  .An- 
derson. There  are  also  a  number  of  station 
men  at  work  on  ;he  line.  The  Clifton  Apple- 
gate  contract  covers  about  35  miles  of  work. 
-About  half  of  this  is  good  team  work;  the 
balance  is  rock  work  and  steam  shovel  work. 
The  contract  for  the  constructi'^n  of  the  bal- 
ance of  the  line  of  the  Big  Blackfoot  Ry. 
for  the  crossing  of  Clearwriter  river  to  end 
of    line,    25    miles,    is    held    by    White    Bros., 


Missoula,  Mont.,  and  this  25  miles  is  team 
work. 

Advices  from  Lcwistown  state  that  the  ex- 
tension of  the  Montana  R.  R.  (Chicago,  Mil- 
waukee &  Puget  Sound)  from  that  city  to  a 
point  a  little  over  three  miles  from  Kendall 
will  not  stop  there,  as  was  supposed  would 
be  the  case,  but  instead  will  run  on  north- 
ward several  miles  until  Deer  Creek  is  reached 
when  it  will  branch,  one  line  going  to  Chris- 
tina, in  the  Dog  Creek  country,  and  the  other 
continuing  eastward  to  Roy  and  the  Box 
Elder  country. 

Advices  from  Butte,  Mont,  state  that  the 
Davis-Daly  Copper  Co.,  W.  M.  Bacon,  Man- 
ager, has  made  surveys  for  the  grade  of  the 
proposed  railroad  from  the  Colorado  mine 
to  the  company's  ore  bins  on  the  Hesperous 
lode,  on  the  Northern  Pacific  tracks.  It  is 
estimated  that  it  will  require  about  three 
weeks  to  build  the  spur. 

Nebraska. 

An  ordinance  is  before  the  City  Council  of 
Lincoln  to  grant  the  Omaha,  Lincoln  & 
Western   R.   R.   Co.   a   franchise  in  that  city. 

Stock  subscriptions  for  the  proposed  Nor- 
folk-Newman Grove  Interurban  Ry.  are  being 
secured,  and  it  is  believed  that  the  road  will 
be  built.  W.  R.  Martin,  Norfolk,  Neb.,  is  in- 
terested. 

New  Jersey. 

The  Thompson-Smith  Co.,  Oradell,  N.  J., 
has  been  incorporated  with  a  capital  'stock  of 
$25,000  and  proposes  to  build  railivays, 
houses,  turnpikes,  etc.  The  incorporators  are: 
Gilbert  O.  Smith,  Oradell,  N.  J.;  Edward  W. 
Selvage,  No.  1011  Chestnut  St.,  Philadelphia, 
Pa.;  Harrv  N.  Selvage,  No.  116  Nassau  St., 
New  York  City;  Caddell  Smith,  No.  54  S. 
Arlington  Ave.,  East  Orange,  N.  J. 

The  High  Pressure  Construction  &  Supply 
Co.  of  Millville,  N.  J.,  has  been  incorporated 
with  a  capital  stock  of  $100,000  and  proposes 
to  build  railroads,  water,  gas  and  electric 
works.  The  incorporators  are:  S.  J.  Frank- 
lin, Walter  Owen  and  .\lfred  Brandriff,  Jr.. 
all  of  Millville. 

New  York. 

The  Public  Service  Commission  of  New 
York  City  began  advertising  for  bids  on  luly 
25  for  the  construction  of  the  tri-borougli 
.•iubway  system  in  New  York.  The  advertise- 
ments will  run  seven  or  eight  weeks,  -and  the 
bids  will  be  opened  either  Sept.  13  or  20. 
The  contract  includes  the  Broadway-Lafayette 
loop  and  the  two  branches  of  the  4th  Ave. 
subway,  running  to  Coney  Island  and  Fort 
Hamilton. 

The  village  authorities  of  East  Syracuse 
have  notified  the  Syracuse  Rapid  Transit  Ry. 
Co.  that  an  extension  of  lime  will  not  be 
granted  on  the  franchise  for  double  tracking 
Manlius  St.  The  franchise  expires  next  Oc- 
tober. 

The  project  for  the  construction  of  an  elec- 
tric railway  to  connect  Geneva  and  Newark 
has  been  revived  and  the  owners  of  the  Gene- 
va, Phelps  &  Newark  Electric  Ry.  have  been 
endeavoring  to  interest  the  Beebe  syndicate  of 
Syracuse  in  the  project.  The  Geneva,  Phelps 
&  Newark  was  organized  and  promoted  about 
si.x  years  ago  for  the  construction  of  a  r2-mile 
line  between  Geneva  and  Newark,  touching 
Phelps.  Franchises  and  rights  of  way  Were 
secured  and  a  line  surveyed  but  the  financial 
aid  was  not  forthcoming  and  the  proposition 
was  dropped. 

North  Dakota. 

Grading  work  00  the  Great  Northern  Ry. 
line  is  so  well  along  that  it  is  believed  the 
entire  grade  will  be  finished  this  fall.  Out  of 
Fargo  over  20  miles  of  grade  is  already  com- 
pleted and  it  is  reported  that  at  Surr.'y,  the 
west  end  of  the  line,  the  work  of  kying  ties 
and  rails  will  commence  about  Aug.  1. 

Over  200  teams  are  now  working  on  the 
grading  work  from  Jamestown  on  the  Mid- 
land Continental  R.  R.  J.  T.  Adams,  Colum- 
bus,  O.,   is  the  general   contractor. 

The  Devils  Lake  &  Northern  R.  R.  (Farm- 
ers' Grain  &  Shipping  Co.'s  R.  R.)  will  prob- 
ably not  have  construction  work  started  until 
next  vear  on  its  extension  from  Hansboro, 
N.    Dak.,   to    Killarney,     Canada.       Jos.     M. 


Kelly,  Devils  Lake,  X.  Dak.,  is  President. 
The  company  at  present  is  operating  66  miles 
of  standard  gage  line. 

It  is  said  that  the  Powers  Lake  branch  of 
the  Great  Northern  road  being  built  out  from 
Stanley,  will  not  be  built  any  farther  than 
Powers  Lake  this  season  and  that  the  grad- 
ing outfits  have  been  taken  back  from 
the  lake  to  Stanley  for  shipment  below. 

Ohio. 

The  Baltimore  &  Ohio  Southwestern  R.  R., 
A.  M.  Thompson,  Chief  Engineer,  Baltimore, 
Md.,  is  to  double  track  its  line  from  Cozod- 
dale  to  Midland,  a  distance  of  14  miles.  The 
work   will   cost   about  $200,000. 

The  Columbus,  Mt.  Vernon  &  Mansfield 
Traction  Co.,  incorporated  July  13,  is  said  to 
contemplate  the  taking  over  of  the  present 
Columbus,  New  Albany  &  Johnstown  Traction 
Co.  line  and  the  continuation  of  its  lines  to 
Johnstown,  Mt.  Vernon  and  Mansfield.  The 
new  company  was  incorporated  by  J.  W.  Leh- 
man, J.  M.  Adams,  David  Lehman,  Thomas 
W.  Varley  and  George  W.  Rhoads,  of  Colum- 
bus. According  to  the  incorporation  papers 
of  the  new  road  the  new  route  will  be  from 
Taylor  and  Atcherson  Sts.,  Columbus,  through 
Franklin,  Licking  and  Knox  counties  to  Mt. 
Vernon  and  then  through  Richland  County 
to  Mansfield. 

The  Terminal  Warehouse  Co.  of  Cleveland 
is  to  have  work  started  next  month  on  the 
$1,500,000  freight  station  it  proposes  erecting 
at  Ontario  St.  and  Howe  Ave.,  Cleveland,  The 
four  buildings  of  the  station  will  cover  2Vj 
a.cres.  The  company  some  time  ago  obtained 
the  right  by  ordinance  from  city  council  to 
construct  tunnels  under  Ontario  St.  and  un- 
der Canal  Road.  The  Ontario  St.  tunnel  will 
carry  tracks  through  "Vinegar  Hill"  to  the 
basement  of  the  wholesale  stores  from  the 
Wheeling  &  Lake  Erie  terminal.  Tracks 
from  the  B.  &  O.  R.  R.  will  enter  the  build- 
ings from  a  tunnel  under  Canal  Road.  Plans 
for  the  station  were  made  by  Frank  L.  Pack- 
ard, Architect,  Columbus,  O.  .\mong  those 
interested  in  the  company  are  J.  H.  Fuller  of 
the  Stowe-Fuller  Co. ;  F.  C.  Caine,  of  the 
National  Fireoroofing  Co. ;  and  W.  D.  Guil- 
bcrt.  President  of  the  Capitol  Trust  Co.  at 
Columbus. 

A.  DeMa.vo  &  Co.,  1  Haskell  Bldg..  Ash- 
tabula, O.,  have  been  awarded  the  contract 
for  constructing  the  line  between  Alliance  and 
.\kron  for  the  A.  &  A.  Short  Line  Ry.  Co., 
of  which  L.  C.  Marble,  1005  Schofield  Bldg., 
Cleveland,   O.,    is  Chief   Engineer. 

The  Hocking  Valley  Ry.,  J.  A.  Stockcr,  As- 
sistant Engineer  of  Construction,  Columbus. 
is  improving  the  belt  railway  at  Pom'eroy, 
which  it  purchased  last  fall.  The  company 
has  bought  quite  a  tract  of  land  and  will  ex- 
tend the  line  and  put  in  a  number  of  switches 
to  take  care  of  the  output  of  several  coal 
mines  which  are  now  being  opened  just  out- 
side  Pomeroy. 

It  is  reported  at  Cincinnati  that  the  man- 
agement of  the  Baltimore  &  Ohio  R.  R.  will 
soon  announce  that  the  Baltimore  &  Ohio 
Southwestern  R.  R.  will  be  extended  from 
Cincinnati  to  Portsmouth,  O.  It  is  reported 
that  the  new  line  will  parallel  the  Ohio  River 
between  Portsmouth  and  Cincinnati,  connect- 
ing at  the  former  place  with  the  branch  of 
the  B.  &  O.  S.  W.  which  runs  south  from  the 
main  line  into  Portsmouth  from  Hamdcn,  O. 
The  Cleveland,  Cincinnati,  Chicago  &  St. 
Loijis  Ry.  has  authorized  the  construction  of 
a  sidetrack  to  the  proposed  new  plant  of  the 
General  Motors  Co.  at  Clyde.  The  work  will 
cost  about  $30,000. 

The  Bluffton,  Geneva  &  Celina  Traction  Co. 
is  reported  to  have  determined  upon  the 
route  for  the  proposed  extension  from  Geneva, 
the  present  terminus  to  Celina.  It  is  said  that 
the  route  will  go  through  New  Corydon.  This 
route  would  require  the  construction  of  12 
bridges,  while  the  route  through  Wabash,  O., 
would  require  28  bridges. 

Oklahoma. 

The  Red  River  Ry.  Co.  of  Oklahoma  City 
has  filed  amended  articles  of  incorporation 
with  the  secretary  of  state,  changing  its  name 
to  the  Red  River  &  Gulf  Ry.  Co.  It  proposes 
to  build  from  Oklahoma  City  south  to  the  Red 
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river,  at  or  near  the  town  of  Grady  in  Love 
county,  150  miles,  and  from  Oklahoma  City 
southwest  through  Oklahoma,  Canadian, 
Grady,  Caddo,  Kiowa,  Comanche,  Tillman, 
Greer  and  Jackson  counties  to  a  point  on  the 
Red  river  at  or  near  Lincoln  in  Jackson 
County,    145   miles. 

The'  Oklahoma  Central  Ry.,  F.  C.  Hand, 
Chief  Engineer,  Purccll,  Okla.,  will,  accord- 
ing to  advices,  in  the  near  future,  constriict 
terminals  of  its  own  in  Chickasha  and  dis- 
continue the  use  of  the  depot  and  yards  of 
the  Rock  Island  at  that  point. 

The  Southland  Construction  Co.  of  Mus- 
kogee has  been  incorporated  with  a  capital 
stock  of  $10,000,  the  incorporators  being  J. 
M.  Jemison.  T.  J.  Murphy  and  Guy  Nelson,  all 
of   Denison,   Tex. 

A  state  charter  has  been  granted  the  Dallas 
Ry.  Co.  of  Oklahoma,  capitalized  at  $-50,000. 
It  is  proposed  to  construct  a  railroad  line  from 
the  Arkansas  line  across  the  Poteau  River 
from  Fort  Smith  to  Wilburton  in  Latimer 
county,  Oklahoma,  a  distance  of  60  miles.  The 
estimated  cost  of  the  line  is  $18,000  to  $20,000 
per  mile.  Among  the  incorporators  are  M. 
C  Burke,  a  railroad  contractor  of  Fort  Smith, 
Ark.;  R.  S.  Willis  and  R.  C.  Alexander,  Rog- 
ers, Ark.;  J.  E.  Reynolds  and  M.  W.  Murray, 
Arkoma,  Okla. ;  John  Vaughan.  Fort  Smith. 

The  Fairview  &  Oklahoma  City  Ry.  Co.  has 
been  chartered  with  a  capital  stock  of  $100,- 
000  and  proposes  to  build  a  line  from  Fair- 
view  to  Rush,  4%  miles.  The  incorporators 
and  officers  are  as  follows :  O.  E.  Snyder 
of  Oklahoma  City,  President;  H.  A.  Noah, 
Secretary;  M.  M.  Fulkerson,  Treasurer,  both 
of  Alva;  W.  D.  Bowling,  H.  A.  Bower,  H. 
Clav  Willis,  all  of  Fairview,  Vice-Presidents; 
W.'B.  Noble,  Alva,  and  S.  B.  Moore,  Okla- 
homa City. 

Citizens  of  Billings  are  raising  funds  to  aid 
in  the  financing  of  extensions  of  the  Osage 
&  Western  Ry.  As  soon  as  the  bonus  is  raised 
it  is  said  work  will  be  started  on  the  exten- 
sion from  Billings  to  Enid  westward  and  to 
Pawhnska  on  the  east. 

Grading  for  the  Cherryvale,  Oklahoma  & 
Texas  R.  R.  has  been  completed  to  Wann, 
Okla..  and  work  has  been  started  grading 
toward  Nowata.  J.  H.  Brewster,  Independ- 
ence. Kan.,  President  of  the  Continental  Con- 
struction Co.,  which  has  the  contract  for 
building  the  road,  is  now  making  a  trip 
through  Missouri,  Arkansas,  Louisiana  and 
Texas  for  the  purpose  of  buying  ties,  bridge 
materials  and  piling. 

Oregon. 

Surveys  have  been  completed  for  the  pro- 
jected line  of  the  Albany  &  Interurban  Ry. 
Co.  As  proposed  the  line  will,  be  85  miles 
long  and  will  be  constructed  via  Sanderson's 
bridge,  up  through  the  forks  of  the  Santiam 
to  Sweet  Home.  From  there  it  will  extend 
across  the  foothills  to  Holly  and  thence  down 
through  the  Calapooia  valley,  reaching  Al- 
bany again  via  Brownsville.  It  will  describe 
almost  a  complete  circle.  The  enterprise  is 
financed  by  Albany,  Ore.,  parties  and  the  offi- 
cers of  the  company,  all  of  whom  are  from 
that  city,  are  as  follows :  P.  A.  Young,  Presi- 
dent ;  J.  M.  Hawkins,  Vice-President  and  Gen- 
eral Manager;  George  H.  Crowell,  Secretary; 
A.  C.  Schmitt,  treasurer. 

It  is  reported  in  Klamath  Falls  that  the 
reason  for  the  temporary  delay  of  work  on  the 
Oregon  Trunk  R.  R.,  toward  Klamath,  near 
tlie  north  end  of  the  countv,  is  as 
follows :  It  is  stated  that  in  making 
the  roadbed  through  the  lava  country  of 
the  Deschutes  canyon  large  fissures  in 
the  earth  have  Ijccn  discovered  and  the 
temporary  stopping  of  the  work  on  the  con- 
tracts already  let  is  due  to  these.  Some  of 
these  fissures  in  the  earth  are  said  to  be  large 
enough  to  bury  a  house,  and  over  these  the 
building  of  a  solid  and  safe  roadbed  is  de- 
clared to  be  very  difficult.  For  this  reason 
a  large  force  of  surveyors  have  been  sent  to 
the  field  to  make  a  new  survey  with  ti  view 
to  try  and  avoid  crossing  these  as  much  as 
possible.  When  this  new  survey  is  finished 
tlie  road  will  be  rushed. 

The  Chamber  of  Commerce  of  Klamath 
Falls  has  appointed  a  committee  to  take 
up  tlic  matter  of  the  right  of  way  of  the  pro- 


posed railway  between  Klamath  Falls  and  Mer- 
rill. The  line  will  be  an  extension  of  the  Oregon, 
California  &  Nevada  R.  R.  now  built  to  Al- 
turas,  Cal.,  and  which  it  is  proposed  to  ex- 
tend through  to  Klamath  Falls. 

J.  F.  Mounce,  who  some  time  ago  secured 
a  franchise  from  the  City  Council  of  Eugene 
to  build  a  steam  railroad  over  certain  streets 
of  the  city,  which  he  proposes  to  build  from 
Eugene  west  to  the  mouth  of  the  Siuslaw 
river,  is  reported  to  have  assigned  and  trans- 
ferred the  franchise  to  Ole  Halverson,  a 
wealthy  farmer  living  near  Eugene.  A  sur- 
vey for  the  road  for  a  distance  of  about  20 
miles  west  of  Eugene  has  been  made  and  part 
of  the  right  of  way  secured. 

The  City  Council  of  Eugene  is  considering 
applications  on  the  Portland,  Eugene  &  East- 
ern Ry.  and  the  Oregon  Electric  Ry.  for  a 
franchise  over  5th  St.  The  latter  road  de- 
sires to  enter  Eugene  over  5th  St.,  and  pro- 
poses to  e.xtend  its  line  from  Salem.  The 
Lane  County  Asset  Co.  already  has  a  fran- 
chise on  5th  St. 

It  is  stated  here  in  Portland  that  there  is 
no  truth  in  the  reports  that  the  contractors 
engaged  in  building  the  Oregon  Trunk  Line 
on  the  Deschutes  R.  R.  have  adopted  a  policv 
of  retrenchment  and  are  laying  off  men.  .On 
the  contrary,  it  i  said,  the  contractors  could 
use  many  more  men.  On  the  Oregon  Trunk 
Line  there  are  something  like  4,500  men  at 
work,  while  on  the  Deschutes  R.  R.,  Twohy 
Bros.,  the  general  contractors,  have  over 
2,500  men  at  work.  It  is  further  said  that 
arrangements  are  going  forward  for  getting 
'-rading  started  on  the  second  section  of  the 
Oregon  Trunk  between  Madras  and  Bend. 
Camps  are  being  scattered  along  the  proposed 
right  of  way  at  frequent  intervals,  and  this 
stretch  of  line  will  be  made  ready  for  the 
rails   within  a   few  months. 

The  Oregon  Eastern  Ry.,  a  Harriman  line, 
is  planning  to  build  an  extension  50  miles 
westward  from  Vale.  Work  will  probably 
not  be   started  before  next   spring. 

Lewis  A.  Hicks  &  Co.,  of  San  Francisco 
and  Portland.  Ore.,  have  been  awarded  the 
contract  for  erecting  a  warehouse,  1,000'  ft. 
long  and  two  stories  high,  at  Portland  for  the 
Oregon  Railway  &  Navigation  Co.  The  con- 
tract price  was  about  $135,000. 

The  Oregon  Railway  &  Navigation  Co.  is 
now  securing  right  of  way  deeds  for  the 
Stanfield-Coyotte  cutofif,  which  will  shorten 
the  distance  from  Pendleton  to  Portland  by 
about  eight  miles.  It  is  reported  that  grading 
work  will  me  started  before  the  middle  of 
next  month. 

The  Oregon  Electric  Ry.  Co.,  Portland, 
Ore.,  has  purchased  blocks  101,  102  and  103 
between  Clay  and  Montgomery  Sts.,  at  Port- 
land, adjoining  the  present  terminals,  and 
will  build   new   freight  terminals. 

The  Oregon  Electric  Ry.  Co.  has  bought 
land  at  McMinnville  for  terminal  yards  and 
depot  grounds. 

Pennsylvania. 

The  Pennsylvania  R.  R.  is  said  to  be  tenta- 
tively considering  building  a  subway  into 
Pittsburg  from  its  terminal  on  Liberty  Ave. 
in  the  down-town  district,  to  East  Liberty,  for 
the  purpose  of  bringing  trains  into  the  city 
and  also  to  establish  a  local  and  suburban 
passenger  service  in  competition  with  the  sur- 
face trolley  lines.  The  plan  proposes  the 
electrifying  of  the  Pennsylvania  lines  com- 
pletely in  and  about  the  city  and  then  run- 
ning all  passenger  trains  coming  into  Pitts- 
burg with  electricity  after  piey  reach  the  sub- 
urbs. 

Construction  w-ork  on  the  Western  Mary- 
land extension  is  well  along  at  the  Connells- 
ville  end.  Wilkey  &  Rush  have  their  camp 
on  the  W.  A.  Richer  farm  opposite  the  bor- 
ough of  Confluence  and  are  now  engaged  in 
making  a  long  fill  near  the  Yough  river. 
The  Nay  Construction  Co.,  which  has  the  con- 
tract for  bridge  and  concrete  work  on  this 
section,  has  its  headquarters  at  Harnedsville 
on  the  banks  of  the  Casselman  river  and  is 
now  crushing  rock  for  the  concrete  work.  For 
the  eight  mile  or  more  sections  above  Har- 
nedsville there  is  not  anything  doing  until  the 
tunnel  at  Pinkerton  is  reached.  Here  work 
has    been    commenced    at    both    sides    of    the 


tunnel.  At  Markleton  a  new  survey  is  being 
made  and  this  is  retarding  work  in  this  sec- 
tion. .Ml  along  the  sidings  of  the  B.  &  O. 
in  the  vicinity  of  Markleton  and  Pinkerton 
machinery  of  all  kinds  are  filled  up  and  ready 
for  use.  About  two  miles  above  Meyersdale 
near  Keystone,  a  large  force  of  men  are  cm- 
ployed  at  all  kinds  of  construction  work. 
The  Somerset  Construction  Co.  has  a  large 
force  of  men  at  work  with  all  kinds  of  ma- 
chinery. In  the  vicinity  of  Big  Savage  Moun- 
tains where  the  largest  tunnel  on  the  line 
will  be  cut  through  the  mountains  progress 
has  been  made,  a  steam  shovel  is  at  work 
and  a  large  force  of  drillers  on  hand. 

Contractors  have  submitted  bids  for  the 
construction  of  the  new  line  of  the  West 
Penn.  Rys.  Co.  from  Leiseuring  No.  3  to 
Uniontown.  Work  will  be  started  at  the 
Connellsville  end.  J.  L.  Fritsch,  Connells- 
ville.  Pa.,  is  Chief  Engineer. 

People  in  the  townships  along  the  proposed 
line  of  the  Ephrata  &  Lebanon  Street  Ry.  Co. 
have  subscribed  for  over  $50,000  of  stock. 
The  City  Council  of  Lebanon  has  also  ex- 
tended the  time  for  constructing  the  road  in 
the  city  for  15  months  to  24  months.  The 
line  will  connect  Ephrata  and  Lebanon. 

Work  is  to  be  started  at  once  on  the  new 
round  house  and  other  buildings  to  be  erect- 
ed for  the  Bessemer  &  Lake  Erie  R.  R.  H. 
T.  Porter,  Chief  Engineer,  Greenville.  The 
work  will  cost  about  $107,000  and  will  in- 
clude a  new  road  house,  machine  shops  and 
steam  heatincr  and  washout  plant.  The  round- 
house will  be  of  reinforced  concrete  and  will 
contain  17  stalls.  A  building  70x129  ft.  will  be 
used  as  an  air  brake  room  and  machine  shop 
for  work  in  connection  with  the  round  house. 

The  Scranton  Ry.  Co.  of  Scranton  is  re- 
ported to  be  planning  to  extend  its  lines  from 
Mt.  Cobb  on  the  Moosic  Lake  road  to  Lake 
Ariel  by  way  of  the  old  gravity  route.  The 
extension    will   require   seven   miles   of   track. 

The  Midland  Pennsylvania  R.  R.  Co.  has 
completed  surveys  for  its  projected  44-mile 
line  from  Millersburg  to  Ashland,  Pa.,  and 
has  awarded  the  construction  contract  to  the 
Pinkerton  Construction  Co.  Dodge  &  Day, 
Philadelphia,  Pa.,  are  the  engineers,  and  W.  E. 
Harrington,  The  St.  James,  Philadelphia,  Pa., 
is  the   President. 

South  Dakota. 

The  Rapid  City,  Black  Hills  &  Western  R. 
R.,  at  present  operating  35  miles  of  line,  is 
said  to  be  planning  to  build  an  extension 
into  Wyoming  as  far  as  Sundance,  touching 
Cold  Springs  and  Canon  Springs.  W.  E. 
Moore,  Rapid  City,  S.  Dak.,  is  General  Mana- 
ger. 

Tennessee. 

The  Knoxville,  Sevierville  &  Eastern  R.  R., 
W.  A.  Seymour,  Chief  Engineer,  Knoxville, 
Tenn.,  is  to  have  work  started  this  season 
on  a  15-mile  extension  from  Sevierville, 
Tenn. 

The  Nashville  Ry.  &  Light  Co.  of  Nash- 
ville has  been  granted  the  right  to  construct 
a  double  track  on  West  End  Ave.  from  Cen- 
tennial Park  to  the  corporation  limits  of 
Nashville. 

The  Ococe  Construction  Co.  of  Polk  Coun- 
ty has  been  chartered  with  a  capital  stock  of 
$100, (too,  the  incorporators  being  Henry  C. 
Beck,  J.  D.  Alsup,  R.  L.  Wescott  and  Henry 
Crumbliss,   Jr. 

The  Clarksdale,  Covington  &  Collierville 
Interurban  Ry.  Co.,  which  has  completed  its 
line  to  Lakeview,  has  an  ordinance  before  the 
city  council  of  Memphis  for  a  franchise  to 
secure  an  entrance  to  that  city.  The  franchise 
gives  a  right  of  way  for  9%  miles  of  track 
in  Memphis. 

Arrangements  are  well  along  for  the  con- 
struction of  the  Harriman,  Knoxville  &  East- 
ern R.  R.,  and  it  is  believed  at  Harriman  that 
active  work  will  be  started  in  September. 
The  road  is  to  be  extended  into  North  Caro- 
lina, 

The  McDowell  Construction  Co.  has  been 
awarded  a  contract  amounting  to  about  $-50.- 
000  for  filling  in  trestles  and  rebuilding  the 
line  of  the  Athens  &  Tellico  Ry.  from  .\thens, 
Tenn.  A  contract  for  a  2-mile  extension  on 
the   line   in    .'\thens   was   to   have  been   let   on 
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July    23.      This    road    was    recently   purchased 
by  the  Louisville  &  Nashville  R.  R. 

The  Tennessee  Traction  Co.,  of  which 
George  M.  Bushnell,  Memphis,  is  Cfief  En- 
gineer, has  completed  preliminary  survevs  for 
its  projected  line  from  Memphis  to  Jackson, 
Tenn.,  and  is  now  securing-  right  of  way.  As 
proposed   the  line  will   be  75  miles   long. 

Texas. 

The  Gulf,  Colorado  &  Santa  Fe  Ry.  has 
received  at  Bolivar  a  consignment  of  8,000 
ties  from  Mexico,  which  are  to  be  distributed 
over  the  company's  system  to  various  parts 
of  the  country,  where  the  ditiferent  woods 
will  be  given  tests.  Amon.g  the  ties  are  ma- 
hogany, ebony,  native  cedar  and  various  other 
woods,  the  shipment,  it  being  stated,  being  in 
the  form  of  a  test  or  experiment. 

Surveys  have  been  started  under  the  direc- 
tion of  Engineer  P.  G.  Burns,  tor  the  line  of 
the  recently  chartered  Stamford  &  Eastern 
R.  R.  The  road  is  to  extend  from  Stamfctf-d 
east  to  the  coal  fields. 

Advices  from  Austin  quote  J.  T.  Priest, 
representative  of  the  new  company  which 
lately  was  voted  a  franchise  by  the  people  of 
Austin  to  build  a  car  line  across  the  Colorado 
river,  as  stating  that  grading  for  the  line  into 
South  Austin  will  be  begun  at  once. 

Surveys  for  the  Corpus  Christi  and  Del 
Rio  R.  R.,  ol  which  J.  H.  Collins  is  Chief 
Engineer,  have  been  completed  to  Del  Rio. 

Construction  work  on  the  new  Stone  & 
Webster  interurban  line  from  Galveston  to 
Houston  is  w-ell  along  and  materials  for  the 
road  are  arriving  at  Houston.  Ballasting 
materials  for  the  road  are  piling  up  and 
the  last  of  the  order  of  12u,000  ties  is  being 
delivered.  The  Louisiana  Red  Cypress  Lum- 
ber Co.  received  the  bulk  of  this  order,  this 
company  getting  an  order  for  100,000  ties.  The 
remaining  20,000  are  heart  pine  and  are  being 
delivered  by  Pickering  &  Co.  of  Louisiana. 
Rail  amounting  to  5,700  tons  has  been  or- 
dered from  the  Pennsylvania  Steel  Co.,  and  it 
is  understood  that  the  lirst  shipment  has 
either  been  made  or  about  to  be.  This  will 
arrive  by  way  of  Texas  City  and  will  help 
fill  up  the  material  yards  at  Texas  City 
Junction. 

The  Brownwood  Southwestern  Ry.  Co.  has 
completed  surveys  and  has  secured  the  capi- 
tal for  the  construction  of  its  projected  30- 
mile  line  from  Brownwood  to  Rockwood.  We 
are  advised  that  the  company  will  itself  con- 
struct the  line.  R.  A.  Love,  Brownwood, 
Tex.,  is   President. 

The  Pecos  Valley  Southern  Ry.  now  has  25 
miles  of  line  in  operation  and  30  miles  of 
finished  grade.  It  is  expected  that  the  entire 
line  of  the  45-mile  section  will  be  completed  by 
Oct.  1.  The  contract  for  the  tirst  45-mile  sec- 
tion of  this  road  was  let  about  March  \.  L. 
W.  .Anderson,  Pecos,  Tex.,  is  Chief  Engineer. 
Work  is  to  be  started  at  once  on  three 
small  center  buildings  at  the  yards  of  the 
International  &  Great  Northern  R.  R.  at  Tay- 
lor. The  three  new  buildings  are  to  cost 
about  $15,000,  and  to  be  used  for  the  follow- 
ing purposes :  One  for  a  power  house,  another 
for  a  sand  dryer  and  the  third  for  bath 
rooms  and  closets. 

W.  H.  Denison,  Lubbock,  Tex.,  has  been 
awarded  the  contract  for  grading  and  track- 
laying  for  the  projected  40-mile  line  of  the 
Crosbyton-South  Plains  R.  R.  from  Crosbyton 
to  South  Plains.  John  A.  Knox,  Crosbyton, 
Tex.,   is   Chief   Engineer. 

Utah. 

The  Utah  Light  &  Ry.  Co.,  L.  L.  Dayton, 
Engineer,  Salt  Lake  City,  will  at  once  make 
surveys  to  Draper. 

Preliminary  surveys  have  been  made  and 
maps  drawn  of  the  projected  route  of  the 
Iron  Mountain,  St.  George  &  Grand  Canyon 
R,  R.  The  line  leaves  the  Salt  Lake  Route 
at  Thermo  and  runs  to  Cedar  City  via 
Enoch.  From  Cedar  it  goes  to  Kanarra  and 
at  a  point  a  few  miles  east  of  New  Harmony 
it  branches.  The  Kingman  branch  is  pro- 
jected to  run  through  the  following  places: 
Belleview,  Silver  Reef,  Letds,  Harrisburg, 
Washington,  Middleton,  St.  George,  where  it 
makes  a  turn  up  Santa  Clara  creek  to  a  point 
near  Santa  Clara  and  then  makes  another  turn 


to  the  southwest,  effecting  an  easy  grade  in 
crossmg  the  Beaver  Dam  mountains,  thence 
to  Littleheld,  Bunkerville,  St.  Thomas.  The 
Colorado  river  is  crossed  at  Stone  Ferry,  a 
few  miles  west  of  Rioville.  Then  the  line 
runs  due  south  to  Kingman,  Ariz.,  where  it 
connects  with  the  Santa  Fe.  Returning  to 
the  point  of  divergence  near  New  Harmony, 
the  other  line  runs  southeast  through  Virgin, 
Canaan  Spring,  Short  Creek  and  east  to  Pipe 
•Springs  and  Mangum  Springs  in  Arizona. 
Between  Pipe  Springs  and  Mangum  Springs 
the  third  branch  runs  to  the  rim  of  the 
Grand  Canyon  of  the  Colorado  in  Arizona,  at 
a  point  about  50  miles  south  of  Kanab. 

Surveys  are  now  underway  for  a  proposed 
railroad  from  Cedar  Creek  to  Huntington 
in   Emery  County. 

The  San  Pedro,  Los  Angeles  &  Salt  Lake 
R.  R.,  E.  G.  Tilton,  Chief  Engineer,  Los 
Angeles,  is  reported  to  have  five  engineering 
parties  in  the  field  at  various  points  in  Mea- 
dow Valley  making  surveys  for  a  high  line  to 
preclude  the  possibilities  of  washouts.  The 
new  line  would  involve  the  construction  of 
about  60  miles  of  track  and  would  cost  about 
$5,000,000. 

Virginia. 

The  Richmond  &  Chesapeake  Bay  Ry.  Co., 
Win.  Northrop,  General  Manager,  Richmond, 
Va.,  has  completed  the  work  of  surveying 
routes  between  Ashland  and  Fredericksburg, 
where  connection  is  made  with  the  line  from 
Ashland  to  Richmond,  and  from  Fredericks- 
burg to  Washington,  D.  C.  Two  lines  have 
been  surveyed  from  Fredericksburg  to  Wash- 
ington— one  by  way  of  Manassas  and  Fairfax 
CburthoHse,  and  the  other  following  closely 
the  line  of  the  Richmond,  Fredericksburg  & 
Potomac  R.  R.,  and  the  Washington  Southern 
R.  R.  The  company  will  determine  which 
of  these  lines  it  will  use  in  constructing  the 
railroad. 

The  question  of  building  a  railroad  from 
Fredericksburg  through  the  Northern  Neck 
to  the  Chesapeake  Bay  has  been  again  re- 
vived, and  a  meeting  of  the  citizens  of  Rich- 
mond and  Westmoreland  counties  has  been 
held  to  confer  with  the  representatives  of 
capitalists  and  the  railroad  interests  to  con- 
sider plans  looking  to  the  construction  of  a 
line.  A  meeting  of  citizens  of  Northumber- 
land and  Lancaster  counties  to  consider  the 
same  subject  was  held  July  18  at  Lancaster 
Courthouse. 

Plans  have  been  completed  and  applications 
made  to  the  city  authorities  of  Norfolk  for  a 
building  permit  for  the  proposed  $1,000,000 
union  station  to  be  constructed  in  that  city  by 
the  Norfolk  Terminal  Co.,  of  which  L.  E. 
Johnson,  Norfolk,  Va.,  of  the  Korfolk  & 
Western  Ry.,  is  President.  The  main  station, 
or  office  building-,  eight  stories  and  one  mez- 
zanine, is  to  be  51  by  200  ft.  and  123  ft. 
high.  The  waiting  room  and  annex  is  to  be 
a  building  .53.0  ft.  by  140  ft.  and  the  power, 
baggage  and  express  building  is  to  be  35  by 
330  ft.  Reed  &  Stem,  Chicago,  111.,  and  St. 
Paul,   Minn.,  are  the  architects. 

The  Laurel  Fork  &  Mendota  R.  R.  Co.  has 
been  chartered  with  a  capital  stock  of  .'';S,000, 
and  proposes  to  construct  a  railroad  about 
45  miles  in  length  to  run  through  the  counties 
of  Washington  and  Smyth,  in  Southwest  Vir- 
ginia. The  officers  of  the  company  are :  V. 
B.  Robertson  of  Abingdon,  President ; 
Alexander  Stuart,  of  .'\bingfion.  Secretary  and 
Treasurer;  C.  E.  Boiling  of  Richmond;  E.  G. 
Leigh,  Jr.,  of  Richmond ;  C.  D.  Langhorne,  of 
Mifador,  Va. ;  John  Thompson  Brown  of 
Brierfield,  Va. ;  and  John  C.  Dabney,  of 
Lynchburg,   incoroorators. 

Ofiicials  of  the  Chesapeake  Western  Ry. 
with  F.  J.  Kilpatrick,  a  railroad  contractor, 
have  been  over  a  proposed  extension  of  the 
road.  The  Chesapeake  Western  Ry.  now  has 
38  miles  of  line  in  operation  from  Elkton  to 
Stokesville  and  is  said  to  be  planning  to  ex- 
tend the  line  40  miles  to  Decrfield  toward  the 
west.  C.  B.  Williamson,  Harrisburg,  Va.,  is 
.Superintendent. 

Washington. 

Engineers  of  the  city  of  Seattle  have  begun 
surveys  for  a  railroad  to  be  built  at  a  cost 
of  about  $10n.(i00  and-  which  will  be  used  in 


carrying  out  timber  cut  from  tin  mhh^  o. 
Cedar  Lake.  The  timber  is  to  U-  cut  in 
connection  with  the  raising  of  the  1.  >  ■■'  the 
lake   CO   ft.   to   increase   the  wat^  ;  i 

Seattle,     flic  dam  to  do  this  will  :t 

$1,000,000.     R.   H.  Thompson   is  Chai    Lh, 
neer,  of   Seattle. 

Engineers  of  the  North  Coast  and  Norili- 
crn  Pacific  railroads  have  been  in  conference 
with  City  Engineer  Doolittic,  in  North 
Yakima,  to  consider  the  question  of  building 
a  subway  at  either  Yakima  Ave.  or  Chestnut 
St.  under  the  tracks  of  both  railroads. 

The  Oregon  &  Washington  Ry.  has  olaced 
on  the  market  a  portion  of  the  right  of  way 
it  purchased  for  its  proposed  line  between 
Tenino  and  Lakevicw.  This  property  is  no 
longer  needed  by  the  road  since  it  has  made 
arrangements  to  enter  the  city  over  the  North- 
ern Pacific's  new  Point  Defiance  line. 

The  Grays  Harbor  line  of  the  Chicago, 
Milwaukee  &  Puget  Sound  and  the  Oregon 
&  Washington  R.  R.,  on  which  the  last  steel 
was  laid  some  weeks  ago,  will  be  turned  over 
to  the  operating  department  about  Aug.  1. 

The  Seattle,  Renton  &  Southern  Ry.  Co. 
of  Seattle,  Wash.,  has  asked  the  city  council 
of  that  city  for  a  franchise  on  Stewart  St., 
between  Third  and  Fifth  Aves,,  and  has  asked 
that  the  rights  on  Westlake  Ave.  between  Pike 
and  Fifth  Ave.  be  eliminated  from  the  orig- 
inal franchise.  A  portion  of  Stewart  St.  is 
already  occupied  by  the  company's  temporary 
tracks. 

West  Virginia. 

The  Virginian  Ry.,  H.  Fernstrom,  Chief 
Engineer,  Norfolk,  Va.,  has  issued  bonds  to 
build  a  branch  line  from  Harpers  by  way  of 
Berkeley  and  Mount  Hope  to  Paintville,  con- 
necting at  that  point  with   the  main   line.  • 

The  Norfolk  &  Western  Ry.,  Chas.  S. 
Churchill,  Chief  Engineer,  Roanoke,  Va.,  has 
construction  work  under  way  in  West  Vir- 
ginia on  17  miles  of  second  track.  This  work 
is  being  pushed  as  rapidly  as  possible.  In- 
cluded in  the  work  are  four  tunnels. 

The  Mingo  Ry.  Co.  of  Charleston,  W.  Va.» 
has  been  chartered  and  proposes  to  build  a 
line  from  Lenorc,  on  Pigeon  Creek  on  the 
Tug  Fork  of  the  Big  Sandy  river,  to  the 
mouth  of  Gilbert's  creek,  on  the  Guyandolte^ 
river.  The  capital  stock  is  $50,000.  The  in- 
corporators are  Simon  P.  Richmond,  V.  L. 
Black,  L.  G.  Summerfield,  Angus  W.  Mc- 
Donald and  George  S.  Couch,  Jr.,  all  of 
Charleston,  W.  Va. 

Application  has  been  made  to  the  Commis- 
sioners of  Hampshire  County  at  Romnev,  W. 
Va.,  by  J.  V.  Cowgill  and  R.  P.  Monroe  for 
a  franchise  for  an  electric  railway  in  Hamp- 
shire County  to  run  over  the  county  road 
and  Northwestern  turnpike  from  Romnev, 
via  Augusta,  Pleasant  Dale,  Hanging  Rock 
and  Capon  Bridge,  to  the  Virginia  boundary 
line  on  the  way  to  Winchester,  Va.,  a  distance 
of  35  or  40  miles. 

Wisconsin. 

The  State  Railroad  Commission  held  a 
final  hearing  at  Superior,  Wis.,  on  July  2<i, 
regarding  the  projected  line  to  or  proposed 
ore  dock  at  Superior  for  the  Soo  R.  R. 

The  State  Railroad  Commission  is  holding 
a   hearing  at    Milwaukee   today,  July  27,   re- 
garding the  action  brought  by  the  city  ;il 
the  Chicago  &  Northwestern  and  the  Cli 
Milwaukee  &  St.  Paul  Ry.  Cos.  to  force 
ishment  of  the  dangerous  grade  crossir. 
the  heart  of  the  manufacturing  district  0: 
city.      According    to    tentative    plans    of    the 
city  the  grade  of  six  streets  will  remain  th' 
same,   and   the   maximum   depression   « 
3.6  ft.     L.  J.   Klug,  Assistant  City  Eng 
'is  in  charge  of  the  plans. 

A  company  is  to  be  incorporated  to  build  ;■ 
14-mile  railroad   frr  ni  \'iriin"-i  '■■  T,-.  t,  .t      I: 
is  estimated  that  r'lari  .,■■  ■ 
$lo.O00  per  mile.     Die  pr- 
by   LaCrosse   parties   and    llie 
practically  amount    to   an     e.\: 
LaCrosse  &  Southeastern  R.  R. 
LaCrosse.  is  interested. 

Canada. 

■    The  K.i-r'"  ■'•=.    H    C.   has  entered 

into  an  arraiigc:  '  inadian  North- 
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em  R.  R.  by  which  the  construction  of  the 
branch  to  the  Okanagan  will  be  commenced 
next  year  and  pushed  to  completion,  A  pre- 
liminary survey  of  the  route  proposed  for . 
the  Okanagan  branch  is  reported  to  have 
been  made  by  railwav  surveyors  last  year. 
Generally  the  route  will,  it  is  said,  follow 
the  old  stage  route  between  Kamloops  and 
Okanagan,  traversing  the  Grand  Prairie  dis- 
trict, Campbell  Creek  and  the  Upper  Salmon 
River  valley. 

It  is  asserted  that  the  Grand  Trunk  Ry.  is 
likely  in  the  near  future  to  build  or  acquire 
a  line  connecting  Winnipeg  with  Chicago.  Of 
course  the  plans  of  the  Grand  Trunk  are  in 
anticipation  of  the  removal  of  the  duty  upon 
wheat  and  the  negotiation  of  a  liberal  reci- 
procity treaty  between  the  United  States  and 
Canada  under  which  the  Grand  Trunk  hopes 
to  carry  into  Canada  large  quantities  of  Amer- 
ican factorv  goods  in  exchange  for  an  Ameri- 
can market  for  the  Canadian  wheat  it  e.\- 
pects  to  bring  across   the  border. 

The  route  by  which  the  Grand  Trunk  Pacific 
Ry.  will  enter  Regina,  Sask..  has  been  given 
out.  The  plans  show  that  the  Regina- York- 
ton  branch  will  strike  the  city  at  the  north- 
eastern limits,  skirting-  the  northern  boundary 
to  the  e-xtreme  west.  There  it  will  turn  south, 
and  passing  between  governmen  house  and 
the  exhibition  grounds,  will  proceed  to  south- 
ern limits  where  it  will  turn  east  stopping  at 
the  junction  of  .\lbert  St.  and  16th  Ave., 
where   a  passenger  depot  and   large   hotel   will 


be  located.  The  line  to  the  international 
boundary  which  will  link  up  the  G.  T.  P.  with 
the  Hilt  system  will  connect  with  the  above 
line  at  a  point  near  the  southwestern  limits 
of  the  city,  while  the  proposed  line  to  run 
west  from  that  city  will  connect  at  the  north- 
western limits.  The  freight  yards  and  sheds 
will,  if  the  present  plans  are  carried  out,  be 
situated  west  of  Albert  St.  near  the  exhibi- 
tion grounds  and  adjacent  to  the  C.  P.  R. 
main  line,  while  the  extensive  shops  which 
the  company  will  locate  at  this  point  will  be 
placed  north  of  the  city  limits. 

The  Grand  Trunk  Ry.  Co.  is  to  commence 
work  soon  on  the  depression  of  its  tracks 
between  Bathurst  St.  and  Sunnyside  at 
Toronto,  Ont.  The  city  is  to  bear  one-third 
of  the  cost  of  depressing  the  tracks,  and  the 
Grand  Trunk  Ry.  Co.  is  to  bear  the  other 
two-thirds.  The  city's  third  of  the  cost  ap- 
plies only  to  two  tracks,  not  to  four  tracks, 
which  it  is  proposed  to  construct.  The  Grand 
Trunk  Ry.  Co.  will  have  to  bear  the  whole 
expense  of  the  proposed  additional  two  tracks. 
Engineer  E.  L.  Cousins  will  have  char"'e  of 
the  city's  end  of  the  undertaking. 

Mr.  John  B.  McRae,  Consulting  Engineer, 
of  Ottawa,  Ont.,  and  Mr.  Hector  A.  Dion, 
.\ssistant  Engineer,  have  gone  to  Moose  Jaw, 
Sask.,  where  they  will  supervise  the  construc- 
tion of  the  new  electric  street  railway  in  that 
city.  The  franchise  for  the  new  road  was 
secured  by  a  number  of  Ottawa  men  headed 
by  A.  A.   Dion  of  the   Ottawa  Electric  Com- 


pany, and  Newton  J.  Ker,  City  Engineer,  and 
extends  for  twenty  years.  The  road  will  ex- 
tend lor  six  miles  and  it  is  intended  to  have 
three   miles  in  operation  this   fall. 

The  contract  for  the  construction  of  the 
first  section  of  the  Canadian  Northern  Pacific 
Ry.  from  New  Westminster  easterly  for  a 
distance  of  57  miles,  has  been  let  to  the  North- 
ern Construction  Co.,  of  Winnipeg,   Man. 

Mexico. 

Azan  &  Clark,  Engineers,  Pachuca,  Mexico, 
are  preparing  plans  for  the  railroad  now  be- 
ing surveyed  between  Pachuca  and  Real  del 
Monte.  The  surveys  are  to  be  continued  to 
El  Chico,  thus  connecting  the  three  most  im- 
portant mining  camps  in  the  state  of  Hidalgo. 
The  board  of  directors  consisting  of  Jacinto 
Pimentel,  Jose  L.  Requena  and  Rafael  M. 
Arozarena,  accompanied  by  general  manager 
.T.  Brandenburg,  have  made  a  visit  over  the 
proposed  line. 

Work  is  to  commence  shortly  on  the  con- 
struction of  the  railway  to  Metzitlan,  a  conces- 
sion for  which  has  been  granted  to  Richard 
Honey.  Engineer  F.  F.  Zschiedrich  of  Pa- 
chuca will  have  charge  of  the  work.  He  was 
formerly  employed  on  the  Pachuca-Zimapan 
road  now  under  construction  by  the  same  con- 
cessionaire. Connection  will  be  made  at 
Apulco  or  Tortugas  and  will  also  connect 
with  Zacualtipan,  where  Mr.  Honey  owns 
some  valuable  rolling  mills  and  foundry. 


DRAINAGE,  IRRIGATION,  LEVEES  AND  CANALS 


California. 

.'Arthur  S.  Bent,  717  Central  Bldg.,  Los  An- 
geles, Cal.,  has  the  contact  for  adding  15  ft. 
to  the  height  of  the  Sweetwater  Dam  near 
San  Diego,  and  for  reinforcing  the  old  struc- 
ture sufficiently  to  carry  the  added  load  and 
pressure.  The  contract  includes  2,000  cu.  yds. 
earth  excavation,  5,000  cu.  yds.  rock  excava- 
tion and  20,000  cu,  yds.  of  concrete  masonry. 

Colorado. 

The  Rio  Grande  Reservoir  &  Ditch  Co., 
420  Symes  Bldg.,  Denver,  Colo.,  opened  bids 
July  2  for  furnishing  material  and  the  con- 
struction of  a  storage  reservoir  at  Santa 
Maria  Lake,  Mineral  County.  Beisel  &  Glenn, 
-502  Railroad  Bldg.,  Denver,  Colo.,  were  the 
low  bidders.  We  are  advised  that  the  ques- 
tion of  whether  a  contract  will  be  let  at  all 
this  season  is  yet  undecided;  should  it  be  de- 
cided to  let  a  contract  it  will  be  awarded 
to  Beisel  &  Glenn.  The  work  will  consist 
mainly  of  a  48-in.  diameter  continuous  wood 
stave  pipe  8,000  ft.  long,  a  concrete  lined  canal 
8,000  ft.  long;  a  hydraulic  fill,  or  earth  dam 
containing  205.011  cu.  yds.,  outlet  tunnel  600 
ft.  long,  outlet  canal  3,000  ft.  long,  spillway, 
diversion  dam,   valve  chamber,  valves,  etc. 

The  Grand  Valley  Irrigation  District  of 
Grand  Junction  is  to  hold  an  election  in  Aug. 
1  to  vote  on  bonding  for  $425,000.  The 
proposed  bond  issue  involves  tlie  purchase  of 
the  old  Wilcox  canal  by  the  property  owners 
of  the  irrigation  district  and  the  work  of  re- 
pair and   enlargement  will   begin  at  once. 

Work  on  the  impounding  dam  for  the  Mt. 
Pisgah  reservoir  of  the  Park  Center  Land  & 
Water  Co.,  12  miles  northwest  of  Cripple 
Creek  is  so  well  along,  that  it  is  believed  that 
it  will  be  completed  by  .^ug.  15.  The  dam 
is  of  earth  construction  and  will  be  06  ft. 
high,  225  ft.  in  length  and  288  ft.  in  width  at 
the  base.  In  addition  to  a  concrete  core  run- 
ning down  to  the  l)edrock,  which  is  in  some 
places  18  feet  below  the  channel  of  the  creek, 
the  entire  upper  surface  of  the  dam  is  pro- 
tected by  a  ti-iu.  coating  of  concrete,  held  in 
place  by  a  system  of  steel  netting.  At  the 
top  of  the  dam  tliere  will  be  a  stone  spill- 
way, 10  ft.  deep  and  50  ft.  wide.  The 
Empire  Construction  Co.,  Denver,  Colo., 
is  the  contractor  for  the  dam.     H.  N.  Nicker- 


son,  Greeley,  Colo.,  is  contractor  for  the  con- 
crete work. 

Iowa. 

•{•Bids  are  asked  by  Neal  Jones,  City  Clerk, 
Des  Moines,  la.,  for  river  improvement  for 
Hood  protection,  including  the  excavation  of 
new  channels  in  the  Des  Moines  and  Raccoon 
Rivers,  estimated  to  involve  650,000  cu.  yds. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

The  City  Council  of  Des  Moines  has  voted 
to  build  a  canal  or  cutofif  for  the  Coon  River 
in  South  Des  Moines  to  do  away  with  loss 
from  floods. 

Commissioners  of  Webster  County,  at  Fort 
Dodge,  have  awarded  the  contracts  as  fol- 
lows for  the  construction  of  Drain  No.  116: 
Lehigh  Clay  Products  Co.,  at  $1,911.  for  fur- 
nishing tile  on  line  of  ditch;  J.  F  Parrish, 
at  $1,750,  for  laying  tile. 

Bids  were  opened  July  20  at  the  office  of 
the  Countv  Auditor  at  Northwood,  la.,  for 
work  on  Drainage  District  No.  13  of  Worth 
County.  The  contract  for  the  open  work  was 
let  to  McKillip  &  Lyford,  Northwood,  la.,  at 
$15,625.  The  contract  for  tlie  tile  was  let  to 
J.  II.  Scriver,  Mason  City,  la.,  at  $7,228.  The 
work  includes  143,060  cu.  yds  of  earth  exca- 
vation, 10,872  ft.  of  10-in.  tile.  4,400  ft  of 
12-in.,  1,200  ft.  of  14-in.,  2,000  ft  of  15-in 
2,484  ft.  of  8-in.,  66  ft.  of  G-in.  tile. 

Chapman  Bros,  are  now  working  two 
dredges  in  their  contract  for  constructing  14V^ 
miles  of  ditches  in  District  No.  12  near 
Wapello.  Their  new  dredge  boat,  costing 
about  $10,000,  was  placed  at  work  last  week. 

City  Engineer  Gaynor  of  Sioux  City,  la., 
has  completed  plans  for  a  conduit  for  the 
drainage  of  Perry  Creek  in  Sioux  City.  It 
is  estimated  that  the  conduit  will  cost  about 
$50,000. 

Kansas. 

4*Bids  are  asked  by  W.  H.  Daniels,  Presi- 
dent, Kaw  Valley  Drainage  Board,  Kansas 
City,  Kan.,  until  2  p.  m.,  Aug.  22,  for  the  con- 
struction of  62,400  cu.  yds.  of  levee  work; 
50,000  sq.  yds.  of  revetment  paving  and  other 
work  along  the  bank  of  the  Kansas  River  on 
the  left  side  from  Mattoon  Creek  to  Fifth  St 
bridge. 


Items  marked  thus  ^-  indicate  work  now  open  for  bids. 


Louisiana. 

•|«Bids  will  be  received  until  August  15,  11 
a.  m.,  by  Maj.  Burgess,  U.  S.  Engineer,  3338 
St.  Charles  Ave.,  New  Orleans,  La.,  for  the 
construction  of  about  257,000  cu.  yds.  of 
earthwork  in  the  lower  Tensas  Levee  district. 

•J«Bids  are  asked  by  Capt.  Robert  Ralston, 
U.  S.  Engineer,  3338  St.  Charles  Ave..  New 
Orleans,  La.,  for  furnishing  about  7,-500  tons 
of  rock  for  .Albemarle  Bend. 

Minnesota. 

The  La  Crosse  Dredging  Co.  of  La  Crosse, 
Wis.,  will  commence  work  about  Aug.  1  on 
the  work  of  dredging  Lake  Winona  and  fill- 
ing in  of  land  in  the  vicinity  of  Winona  on 
the   lake   proposition. 

Commissioners  of  Chippewa  County,  at 
Montevideo,  have  awarded  the  contract  for 
constructing  Countv  Ditch  No  13  to  Verkle 
Bros.  &  Erdahl. 

Mississippi. 

Bids  were  opened  July  21  at  the  U.  S. 
Engineer's  Office,  Vicksburg,  Miss.,  for  about 
800,000  cu.  yds.  of  levee  work  at  the  .Mbemarle 
and  for  work  in  the  Arkansas  and  upper  Ten- 
sas levee  districts.  The  bidders  on  the  differ- 
ent work  were:  Lorance  Bros.,  Leonard  & 
Co.,  Memphis;  O.  A.  Gibson,  Natchez;  W.  T. 
and  E.  M.  Lorance,  Rosedale;  Lawrence 
Brothers,  Baton  Rouge ;  H.  F.  Garbish,  Vicks- 
burg; Jno.  G.  Sessions,  Fillers;  W.  C.  Mullen, 
Vicksburg;  Shields  &  Miller,  Greenville; 
Riche  &  Stansell,  Memphis ;  Clarke  &  Parker, 
Natchez;  Clarke,  Bobbett  &  Co.,  Vicksburg; 
Donovan  &  Daly,  Lake  Providence;  Helgason 
Bros.,  Vicksburg. 

A  meeting  of  planters  of  Washington 
County  is  to  be  held  at  Leland  on  Aug.  .5th 
for  the  purpose  of  organizing  a  drainage  dis- 
trict to  reclaim  the  swamp  and  overflowed 
lands  lying  between  the  east  bend  of  Deer 
Creek  and  the  Sunflower  County  line,  and  the 
west  bend  of  Sunflower  River,  extending  to 
the  Sharkey  County  line,  the  north  line  of 
the  proposed  territory  being  the  line  of  tow-n- 
ship  18,  ranges  6,  7  and  8.  More  than  50,000 
acres  of  land  are  included  in  this  territory. 
Missouri. 

Cameron,  McManus  &  Joyce,   17  South  7th 
St.,   Keokuk,   la.,   have   been   awarded   a   con- 
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tract  July  19th,  by  the  North  Kansas  City 
Levee  District,  for  constructing  levee  in  Clay 
County,  Missouri,  along  North  Harbor  line 
of  Missouri  River,  opposite  Kansas  Citv,  for 
protection  of  3,000  acres  of  land.  The  approx- 
imate quantity  is  550.000  yds.,  all  team  work. 
Cameron,  McManus  &  Joyce  have  opened  an 
office  at  Harlem,  Mo.,  for  this  work. 

The  city  of  Kansas  City  has  voted  a  bond 
issue  of  $75,000  for  improving  levees. 

Montana. 

Advices  from  Helena  state  that  at  the 
middle  of  July  about  800  men  \vcre  employed 
on  the  Holter  and  Hauserlake  dams  of  the 
United  Missouri  River  Power  Co.  and  that 
concreting  is  underway  on  both  projects. 
Caissons  were  then  being  built  at  Hauserlake 
and  were  shortly  to  be  sunk,  it  being  the  in- 
tention to  complete  the  foundation^  b'-  the 
pneumatic  process. 

Nebraska. 

The  Commissioners  of  Dodge  County  at 
Fremont,  Neb.,  have  been  petitioned  to  estab- 
lish extensive  ditches  in  the  west  end  of  the 
county. 

Louisiana. 

John  Riess,  90.3  Hibernia  Bank  Bldg.,  New- 
Orleans,  La.,  has  been  awarded  the  contract, 
at  $2.25  per  ton,  for  furnishing  10,000  tons  of 
rock  for  Reid-Bedford   Bend,  La.,  for  the  U. 

5.  Government.  The  rock  is  to  be  delivered 
on  U.  S.  barges  at  Vicksburg.  Miss.  Bids 
were  opened  at   New  Orleans  on  July  22. 

New  York. 

WORK    ON    CONTRACT    NO.    21,    N.    Y.    ST.^TE    B.\RGE 
C.^N.^L. 

Work    on    this    contract    was    started    June 

6,  1910,  and  about  1  per  cent  of  the  total 
work  required  was  done  during  the  first 
month.  The  contractors.  Lane  Bros.  &  Co., 
of  Aha  Vista,  Va.,  have  been  busy  establish- 
ing a  camp  just  southwest  of  Rochester,  N. 
v.,  but  have,  at  tlie  same  time,  made  a  good 
showing  in  the  amount  of  earth  moved  during 
their  first  month  on  the  ground.  The  first 
monthly  estimate  was  27.630  cu.  yds.  The 
work  is  on  the  "land  line"  of  the  new  canal, 
which  means  that  part  which  diverges  from 
the  old  canal.  It  is  about  2%  miles  long.  The 
material,  indicated  by  the  borings  taken,  is 
about  40  per  cent  rock,  and  the  excavation  was 
bid  in  at  48%  cts.  a  yd.,  including  both  rock 
and  earth,  there  being  no  classification.  The 
remaining  60  per  cent  of  the  material  to  be 
excavated  consists  of  loam,  sand,  gravel,  and 
large  pockets  of  clay.  The  cut  will  run  from 
.38  ft.  in  depth  to  63  ft.  The  borings  indicate 
that  the  strata  of  rock  has  a  summit  at  about 
the  center  of  the  contract,  which  is  within  16 
ft.  of  the  surface  and  on  this  account 
the  work  in  this  vicinity  will  be  un- 
undertaken  with  starting  points  at  both  ends 
in  order  to  facilitate  the  drainage.  The  en- 
tire plant  will  consist  of  three  steam  shovel 
outfits,  with  cars  and  locomotives  of  stand- 
ard gage.  Two  of  the  shovels  are  now  at 
work.  These  two  shovels  are  -Atlantic  No.  1, 
70  tons  with  2%-yd.  dippers.  They  are  to  be 
used  in  the  soft  material  and  a  Marion  shovel 
model  100,  of  118  tons,  will  be  used  for  the 
rock  work.  This  shovel  is  equipped  with  a 
shallow  4-yd.  clipper,  which  is  to  be  operated 
by  a  steel  encased,  wooden  boom  and  dipper 
arm.  The  cars  used  consist  of  about  50,  6-yd. 
side  dump  cars,  and  two  trains  of  5  cars  each, 
of  Kilbourne  Jacobs  air  dump  cars  of  IG  yds. 
capacity.  The  air  dump  cars  are  of  the  latest 
type  and  are  a  feature  of  the  car  equipment. 
They  are  equipped  with  air  brakes  and  air 
dumping  apparatus  and  may  be  dumped  by  a 
man  at  each  car  or  may  be  dumped  from  the 
locomotive,  singly  or  by  the  entire  train. 
Each  car  contains  a  storage  pressure  cylin- 
der which  has  sufficient  capacitv  for  dumping 
the  car  six  times,  after  the  engine  is  cut  off. 
By  way  of  experiment,  a  train  of  these  cars, 
after  dumping,  were  left  in  that  position  over 
night  and  were  easily  righted  v-  loading  posi- 
tion the  following  morning  by  tlie  pressure 
still  contained  in  the  cylinders  on  each  car. 
These   big  cars  are   intended   particularly   for 
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the  rock  work  and  for  long  hauls.  The 
locomotives  will  consist  of  eight  Porter,  of 
22  tons  weight,  and  two  American,  40  ton 
locomotives  for  the  large  air  dump  cars. 
All  of  the  rolling  stock  is  of  standard  gage, 
which  is  of  great  advantage,  especially  in'  mov- 
ing steam  shovels  from  on.;  part  of  the  job 
to  another.  The  work  during  the  21  davs  of 
June  consisted  of  30  shifts  of  8  hours  'each. 
One  70-ton  shovel  worked  21  of  these  shifts 
and  the  other  9  shifts.  The  30  shifts  exca- 
vated 27.636  cu.  "ds.  Considering  that  all  the 
material  was  first  in  new  dump  and  that  the 
track  was  being  continually  raised  on  the 
dump,  so  as  not  to  begin  widening  it  until 
the  ultimate  heighth  of  the  dumo  was  reached, 
the  showing  made  is  very  good.  /Vfter  the 
heighth  of  the  dump  is  once  reached  the  work 
will  be  continued  bv  simply  shifting  track.  Mr. 
T.  Y.  Conwav  is  Superintendent  of  the  work 
with  Mr.  C.  B.  Nye  and  Mr.  J.  VV.  Hardman 
as  assistants.  The  state  of  New  York  is  repre- 
sented by  Mr.  T.  W.  Barralbv,  Division  Kn- 
gineer  of  the  Western  Division,  with  Mr. 
Thos.  J.  Morrison  as  Resident  Engineer  and 
Mr.  H.  T.  Hemstreet  in  charge  of  Contract  21. 
The  I.  M.  Ludincton  Sons  Co..  Powers 
Bldg.,  Rochester.  N.  Y.,  was  the  only  bidder 
July  19  for  contract  No.  62  for  work  on  the 
New  York  State  Barge  Canal.  The  contract 
calls  for  the  improvement  of  the  canal  from 
the  west  line  of  Monroe  County  to  the  east 
end  of  Contract  No.  9  at  Eagle  Harbor  and 
covers  a  length  of  14.15  miles.  The  total  bid 
was  about  9.2  per  cent  above  the  engineer's 
estimate.  The  bid  of  the  Ludington  Sons  i^o. 
was  as  follows : 

Quantities.     Items.  Unit  bid 

14.15  lljles       cofterdanis.       pumping. 

hailingr  and  draining,  per  mile. $2. 400. 00 

Clearing,   lump  sum 6.OOO.011 

l,625,tioi)  Cu.  vds.   excavation .C4 

160  M.  ft.  B.  M.  shoel!ng  and  brac- 
ing      48.00 

2,000  Lin.   ft.   round  tim:jer  •.jracing. .  .20 

11,960  Sn     ft.   elianneling .90 

718.200  Cu.    yds.    forming    embankment  .21 

37,900  Cu.    vds.    lining 1..'.0 

30.00U  Cu.    vds.    puddle 2.00 

64  M.  ft.  B.  M.  sawed  lumber  (yel- 
low pine  or  Douglas   fir) 50.00 

8,000  Lin.  ft.  foundation  piles .35 

25  M.  ft.  B.  M.  wooden  sheet  piling  50.00 

45,120  Cu.  yds.  second  class  concrete.  7.50 

4,444  Cu.    yds.    third   class   concrete. .  7.00 

4.160  Cu.    vds.    reinforced    concretet..  12.00 

29  Cu.      yds.      first-class     masonry 

coping    30.00 

5,125  Cu.  yds.   rubble  masonry 4.00 

1,476  Cu.  yds.  dry  retaining  wall,   in-. 

eluding  coping    2.50 

101,100  Cu.   yds.   wash  wa/. 2.00 

8,890  Sq.  yds.  second  class  stone  pav- 
ing      1.50 

14,300  Sq.   vds.   third   class  stone  pav- 
ing      1.25 

200  Sq.  yds.  cobblestone  paving. . . .  1.25 

550  Cu.   yds.  second  class  rip-rap..  2.75 

21  Cu.  yds.  thirl  class  rip-rap 2.50 

1,704.000  Lbs.  cast  iron  culvert  pipe  and 

specials    02^ 

450  Lin.  ft.  S-in.  vitrified  pipe,  laid  .20 
450  Lin.  ft.  trenching  and  backfill- 
ing for   8-in.   vitrified  pipe. . . .  1.50 

2,403,300  Lbs.    structural    steel .05 

443,000  Lbs.  metal  reinforcement 03% 

19,100  Lbs.    iron   castings,   plain 03H 

270  Lbs.    expanded    metal .05 

560  Sq.    ft.    Portland    cement    side- 
walks      .25 

30  Sq.   vds.   relaying  sidewalks .50 

120  Sq.   yds.   brick   pavement 3.00 

3,224  Sq.  yds.  wooden  pavement,  2%- 

in 2.75 

1,302  Sq.  yds.  wooden  pavement,  3%- 

in 3.00 

13,005  Lin.    ft.   wooden   fence .20 

85  Lin.  ft.  wrought  iron  pipe  rail- 
ing      1.00 

1.580  Lin.   ft.   lattice  railins 1.75 

5.400  Lin.   ft.  repointing  old  masonry  .05 
840  Lin.  ft.  drilling  bolt  holes  in  old 

masonry    1.00 

7  waste  gates,  24x24-in.,  complete 

in  place,   each 225.00 

7  waste  gates,  36x36-in.,  complete 

in   place,    each 325.00 

465,000  Lbs.  metal   in   guard   gates 05"4 

100,000  Lbs.   machinery  for  lift  bridge.  .12 

3  Electrical    equipment,    each..    .  2,000.00 

3  Operator's   cabins,    each 400.00 

2  Pumps,    each    .  450.00 

172,900  Sq.  ft.  tarfelt  T\ater  i)roofing. . .  .05 
For  removing  old  bridge  super- 
structures, lump  sum 720.00 

For     maintaining       navigation. 

lump  sum   15,400.00 

For  maintaining  highway  traf- 
fic,  lump  sum 8,400.00 

68  Buildings  to  be  removed 50.00 

Total  »2.348,436.00 

marked  thus  ^  indicate  work  now  open  for 


Ohio. 

The  Kaps-Hrehm  Co.,  Cincinnati,  0.,  have 
7,000  cu.  yds.  of  wheel  work  at  Hamilton,  0., 
to  sub-let. 

A.  J.  Brehm,  Dayton  and  McLean  Avcs., 
Cincinnati,  O.,  wants  teams  to  haul  dirt  away 
from  steam  shovel.  He  will  furnish  dump 
wagons  and  will  pay  $5  per  day. 

The   Murray   Stone   Co.,     914     Williamson 
Bldg.,   Cleveland,   0.,   wants   a   contractor   to 
move  about  25,000  yds.,  using  the  company's 
complete  steam  shovel  equipment. 
South  Dakota. 

^•Bids  will  be  received  by  C.  S.  Evans, 
County  Auditor,  Clark,  S.  Dak.,  until  2  p.  m., 
Sept.  6,  for  the  construction  of  Drainage 
Ditch  No.  6,  involving  about  800,000  cu.  yds. 
of  excavation  and  also  for  furnishing  of  cul- 
verts as  contained  in  specifications.  The 
work  is  situated  in  southern  Qark  County, 
principally  in  Lake  and  Hague  townships,  and 
will  be  an  open  ditch.  Bids  will  be  received 
for  the  entire  work  or  sections :  Section  No. 
1,  and  laterals  No.  1  to  8  are  in  Lake ;  Sec- 
tion No.  2  involving  .555,000  cu.  yds.  of  ma- 
terial is  about  2  miles  long,  average  depth  34 
ft.  and  6  ft.  wide  at  the  bottom ;  Section  3 
includes  deepening  and  widening  the  natural 
course  involving  about  70,000  cu.  yds. 

Commissioners  of  Lincoln  County,  at  Can- 
ton, S.  Dak.,  have  awarded  the  contract   for 
constructing  ditch  No.  14  to  W.  R.  Shipman. 
Tennessee. 

^Bids  are  asked  until  noon,  .August  8,  by 
Maj.  M.  L.  Walker,  U.  S.  Engineer,  Room 
20  Custom  House,  Memphis.  Tenn.,  for  about 
1.650,000  cu.  yds.  of  levee  work  in  First  and 
Second  Districts  of  the  ^lississippi  River 
Commission. 

Texas. 

Roach  &  Stansell.  Memphis,  Tenn  ,  have 
been  making  good  progress  with  the  levee 
being  constructed  along  the  Brazos  river  op- 
posite Bryan  on  the  Burleson  County  sidt 
At  the  middle  of  July  it  had  been  completed 
from  Brewers  hill,  the  northern  end,  to  the 
Jones  bridge,  a  distance  of  some  twelve  miles. 
.\t  the  bridge  there  was  a  gap  about  a  mile  in 
length  and  the  other  contractors  have  sev- 
eral miles  more  completed.  The  entire  27 
miles  is  contracted  to  be  completed  by  Oct.  \. 

Utah. 

Board  of  Public  Works,  Salt  Lake  City, 
Utah,  has  awarded  the  contract  for  the  con- 
struction of  the  city  dredge  to  be  used  in  clean- 
ing and  straightening  the  channel  of  the  Jor- 
dan River,  to  Silver  Bros.  Iron  Works  Co.  for 
$7,885,  a  figure  about  $2,000  above  the  estimate 
of  the  City  Engineer. 

Washington. 

The  Commissioners  of  King  County  at  Seat- 
tle are  to  be  petitioned  to  form  the  Cedar 
River  Imp»ovcment  District.  The  improve- 
ment contemplates  the  dredging  and  widening 
of  the  Cedar  River,  and  will  practically  put 
Rentoii  on  the  water  front  when  the  Lake 
Washington  canal  is  completed. 

The  Commissioners  of  Thurston  County  at 
Olympia  have  been  petitioned  to  form  two 
drainage  districts.  The  upper  district  will 
drain  Black  River  swamp  from  Black  Lake  to 
Little  Rock.  The  work  will  reclaim  about  1,- 
luO  acres  of  land.  The  river  will  have  to  be 
deepened  and  cleared  wherever  needed.  Most 
of  the  ditching  is  to  be  done  near  Little  Rock, 
where  it  is  planned  to  lower  the  level  of  the 
river  about  3  ft.  There  will  be  about  16,000 
yards  of  excavation  on  the  up-river  job,  ac- 
cording to  County  Engineer  T.  D.  Young. 
Mexico. 

The  Hydraulic  Commiss  Mexican 

Government  in  searching  i  ;  discov- 

ered in  the  archives  of  the  government  a  val- 
uable book  of  parchment  which  is  devoted  to 
the  drainage  and  waterways  of  the  republic. 
It  was  issued  in  1748  by  order  of  the  viceroy, 
Juan  Francisco  Hucmez  y  Horcasitas.  The 
information  it  contains  is  of  historical  value, 
giving  the  decrees  for  pubb  ■  ro.-Mii  I.srrip- 
tions   of   rivers  and   of   pr  of 

drainage  of  the  valley  of  . 

bids. 
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California. 

The  city  of  Sacramento  may  vote  in  Sep- 
tember on  issuing  $75,000  of  bonds  for  pro- 
posed improvements  to  the  Sacramento  river, 
to  include  widening  and  deepening  it. 

The  U.  S.  Engineer  Department  will  call 
for  bids  soon  for  the  work  at  Los  Angeles 
harbor  for  which  appropriations  were  made  in 
the  recent  River  and  Harbor  Bill.  Three  dif- 
ferent projects  will  be  advertised.  One  is  the 
building  of  breakwater  to  close  the  gap  of 
1,800  ft.  between  the  shore  and  the  place  where 
the  present  stone  work  begins ;  another  is 
dredging  the  channel  from  tlie  turning  basin 
to  the  outer  harbor  to  a  depth  of  30  ft.  and 
the  third  is  the  dredging  of  20-ft.  channels 
in  the  east  and  west  basins.  Lieut.  Charles 
T.  Leeds,  Los'  Angeles,  is  U.  S.  District 
Engineer. 

The  Valley  Contracting  Co.,  Oroville,  Cal., 
has  been  awarded  a  contract  for  furnishing 
six  cars  of  crushed  rock  a  dav  for  use  on 
'the  construction  of  the  concrete  dam  of  the 
Great  Western  Power  Co.  of  San  Francisco. 
Work  has  already  been   started. 

Colorado. 

Bids  were  opened  July  18  by  the  city  of 
Boulder,  Colo.,  for  the  construction  of  a  rub- 
ble concrete  masonry  dam  at  Albion  Lake 
reservoir.  All  bids  were  rejected  by  the 
City  Council  and  the  work  will  be  done  by 
the  city.  The  dam  is  to  be  60  ft.  high  and 
the  work  includes  1,000  cu.  yds.  earth  excava- 
tion, 2,000  cu.  yds.  rock  excavation,  and 
13,000  cu.  yds.  rubble  concrete  masonry.  The 
city  expects  to  install  the  plant  this  season 
and  finish  the  dam  next  season.  Fred  R. 
Dungan  is   City  Engineer  of  Boulder. 

District  of  Columbia. 

•I'Capt.  F.  C.  Boggs.  General  Purchasing  Of- 
ficer Isthmian  Canal  Commission,  Washington, 
D.  C,  will  receive  bids  until  August  2,  for  fur- 
nishing under  Can.il  Circular  -597,  carbon  tool 
steel,  dredge  chain,  attachment  plugs  and  rub- 
ber boots. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
August  19,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C.,  for  furnishing  under  canal 
circular  598  the  following:  Steel  castings, 
manganese  steel  bushings,  steel,  iron,  brass 
condenser  tubes,  cast  iron  pipe,  sluice  gate 
valves,  pumps,  etc. 

•J«Hids  will  be  received  until  September  15, 
by  William  Crozier,  Chief  of  Ordnance,  U.  S. 
Army,  Washington,  D.  C,  for  furnishing  elec- 
trical apparatus  for  two  11-in,  gun  turrets, 
model   1909. 

•{•Bids  are  asked  by  William  Crozier,  Chief 
of  Ordnance,  U.  S.  Army,  Washington,  D.  C., 
unld  September  20,  for  furnishing  two  14-in. 
gun   turrets,   model   1909. 

•{•Bids  will  be  received  until  September  8, 
by  the  War  Department,  Office  of  William 
Crozier,  Chief  of  Ordnance.  V.  S.  Army, 
Washington.  D.  C,  for  furnishing  armor  for 
two  M-in.  gun  turrets,  model  1909,  including 
barbettes  and  gun   shields. 

4»Tlic  War  Deprtment  will  receive  bids  at 
the  office  of  William  Crozier,  Chief  of  Ord- 
nance, U.  S.  .'Krmy,  Washington,  D.  C,  for 
furnishing  IG  sets  steel  forgings  and  4  extra 
breech  block  forgings  for  4.7-inch  gun,  model 
I'M),  and  12  sets  steel  forgings  and  3  extra 
breecli  block  forgings  for  3-inch  field  gun, 
model   1905. 

Florida. 

^Bids  are  asked  until  noon,  August  15,  by 
Board  of  Public  Works,  Key  West,  F"la.,  for 
furnishing  two  standard  Scotch  stationary 
boilers  and  one  condenser,  delivered  on  the 
dock  at  Key  West.  William  R.  Porter  is 
Chairman   of  the   Board. 

A  Ijuiiding  permit  has  Iioen  issued  by  tlic 
Building  Commissioners  nf  lacksonville.  Fla., 
for  the  erectio)!  of  a  new  pier  and  terminals 


for  the  Clyde  Steamship  Co.,  at  a  cost  of  $500,- 
000.  The  structure  will  be  erected  by  W.  P. 
Richardson  &  Co.,  of  Jacksonville. 

Illinois. 

^-Board  of  Trustees  of  the  Village  of  Ever- 
green Park,  111.,  will  receive  bids  until  8 
p.  m.,  August  6,  for  installing  poles,  wires 
and  globes  for  all  that  is  necessary  for  about 
22  lamps  in  the  village,  which  is  situated  on 
the  Grand  Trunk  R.  R.  and  Chicago  Terminal 
Transfer  R.  R.,  fourteen  miles  from  Chicago. 

Bids  as  follows  were  received  July  11  by 
the  city  of  Streator  for  the  erection  of  a  re- 
taining wall  at  the  site  of  the  new  bridge  over 
the  river:  Philip  Schlachter,  Jr.,  reinforced 
concrete  wall,  $1,965;  masonry  wall,  $2,234.  E. 
D.  Roberts,  reinforced  concrete  wall,  $2,147; 
masonry  wall,  $2,800. 

Indiana. 

Concrete  work  for  the  dam  for  the  new 
water  supply  system  of  the  Indiana  university 
was  started  on  July  16.  The  dam  is  being 
constructed  across  the  mouth  i.^f  a  ravine  in 
the  new  university  farm  2V4  miles  from 
Bloomington  and  will  flood  seven  or  eight 
acres  to  a  depth  of  20  ft.  Besides  this  lake 
there  is  being  constructed  a  reservoir  to  have 
a  capacity  of  150,000  gals.  It  is  to  be  con- 
structed entirely  of  concrete  and  will  measure 
24  by  72  ft.  A  roof  will  be  built  over  it 
and  an  8-in.  iron  pipe  line  will  connect  with 
the  lake,  from  whence  the  water  supply  will 
be  drawn  by  gasoline  pumps.  The  proposed 
reservoir  will  be  more  than  100  ft.  above  the 
level  of  the  Indiana  campus.  The  work  is  in 
charge   of    Prof.    A.   L.    Foley,   Bloomington. 

Michigan. 

W.  E.  Williams,  Bay  City,  has  been  aw-ard- 
ed  the  contract  for  sinking  a  new  shaft  for 
the  Genessee  Coal  Mining  Co.,  of  Flint.  The 
work  will  be  started  at  once. 

Bids  were  opened  July  0  by  the  Board  of 
Public  Works  of  Sturgis,  Mich.,  for  con- 
structing a  power  house  and  dam  on  the  St. 
Joseph  river  for  the  municipal  hydro-electric 
plant.  The  contract  was  let  to  the  Olsen 
Construction  Co.,  414  Gilbert  Blk.,  Grand 
Rapids,  Mich.  The  work  includes  a  36  by  50 
ft.  power  house,  drop  tubes,  tail  race,  multi- 
ple arch  reinforced  concrete  spillway,  .300  ft. 
long,  22  ft.  high.  The  work  includes  1,000 
cu.  yds.  earth  excavation,  24,000  cu.  yds.  em- 
bankment, 2,600  cu.  yds.  concrete,  300  lin.  ft. 
piling,  500  sq.  ft.  sheet  piling  and  40  tons  re- 
inforcing metal.  J.  S.  Flanders  is  Manager 
for  the  city. 

Minnesota. 

J.  W.  Shuinan,  Corn  Exchange,  Minneap- 
olis, Minn.,  has  been  awarded  the  contract 
at  $4,569  for  material,  machinery,  etc.,  for 
changes  to  the  electric  light  plant  of  the  vil- 
lage of  Pelican  Rapids,  Minn.  Bids  were 
opened  July  18. 

Missouri. 

The  Continental  Power  Development  Co., 
W.  E.  Bradford,  Secretary,  Versailles,  Mo., 
has  had  surveys  and  estimates  made  for  a 
hydro  electric  development  on  the  Niangue 
river  near  Nonsuch. 

The  city  of  Kansas  City  has  voted  a  $100,- 
000  bond  issue   for  an  incinerating  plant! 

Nebraska. 

•J-Board  of  Directors,  Kimball  Irrigation 
District,  Kimball.  Neb.,  will  receive  bids  until 
noon,  August  12.  for  the  construction  of 
canals,  storage  reservoirs  and  irrigation 
works,  comprising  the  Oliver  reservoir  and 
two  main  distributing  canals,  together  with  all 
necessary  conduits,  flumes  and  all  other  ap- 
purtenances, according  to  the  plans  and  speci- 
fications thereof  now  on  file  at  the  office  of 
board.  Also  for  bids  separate  and  apart  from 
all  other  bids  hereinbefore  mentioned  for  the 


construction  of  the  Bushnell  reservoir  accord- 
ing to  the  plans  and  specifications  now  on  file 
at  the  office  of  said  board. 

New  York. 

The  following  bids  for  materials  and  labor 
for  furnishing  and  installing  electric  lighting 
fixtures  in  the  Metropolitan  Museum  of  Arts, 
New  York,  were  received  July  21  by  the  Park 
Board  of  that  city.  Black  &  Boyd  Mfg.  Co., 
23  East  22nd  St.,  New  York,  $34,300;  The 
Enos  Co.,  16th  St.  and  7th  Ave.,  New  York, 
$26,418;  Sterling  Bronze  Co.,  107  West  2.5th 
St.,  New  York,  $37,588. 

■  The  owners  of  Maple  Beach  Park,  Albany, 
N.  Y.,  are  to  expend  $200,000  to  $300,000  for 
improvements.  Work  is  to  be  started  at  the 
close  of  the  amusement  season.  William 
Brookheim,  Albany,  is  President  and  John  J. 
Carlin  is  Manager. 

The  Board  of  Control  and  Supply  of  Al- 
bany, N.  Y.,  has  awarded  the  contract  for 
erecting  a  steel  fence  about  the  Bleecker  res- 
ervoir to  Robert  T.  Wilke  at  $6,363. 

Pennsylvania. 

•{•Bids  are  asked  by  Herbert  Deakyne,  Maj., 
U.  S.  Engineer,  815  Witherspoon  Bldg.,  Phil- 
adelphia, Pa.,  until  noon,  .August  10,  for  con- 
structing steel  twin-screw  suction  hopper 
dredge  for  Southwest  pass,  Mississippi  River. 

Texas. 

E.  R.  Schurtz  of  Alamagorda,  N.  Mex., 
who  was  recently  granted  a  franchise  to  lay 
pipe  and  install  a  plant  for  a  gas  furnishing 
company  in  Taylor,  is  now  in  Pittsburg,  Pa., 
selecting  machinery  for  installation  in  his 
prospective  Taylor  plant.  Mr.  Schurtz  will 
come  to  Taylor  to  reside,  and  will  personally 
conduct  the  business.  He  expects  to  install 
the  machinery  within  three  months. 

Virginia. 

Alsop  &  Pierce,  Newport  News,  Va.,  have 
been  awarded  the  contract  for  constructing  a 
wharf  and  bulkhead  along  the  water  front  at 
the  mouth  of  Gillie's  creek  for  the  city  of 
Richmond.     The  contract  price  was  $24,000. 

Washington. 

A  contract  has  been  awarded  to  P.  M. 
Coyne  and  J.  H.  Coyne,  of  Port  Townsend, 
for  grading  and  moving  earth  for  filling  the 
lagoon  at  the  Port  Townsend  quarantine 
station. 

The  Commission  in  charge  of  the  improve- 
ments of  the  Puyallup  river  have  awarded 
contracts  for  jetty  work  to  L.  G.  Palmer, 
Seattle  and  F.  W.  Morse,  Puyallup.  Contract 
for  jettv  and  other  bank  protection  on  the 
Stuck  river  near  Sumner  was  let  to  S.  H. 
Williams.  The  commission  will  expend 
another  $7,000  soon  on  the  upper  Stuck  valley, 
where  more  breakwaters  and  jetties  are  need- 
ed. Capt.  Archibald  O.  Powell,  the  com- 
mission's engineer,  will  supervise  the  work. 

West  Virginia. 

Capt.  F.  P.  Reese  of  Bellington,  W.  Va.. 
is  reported  to  be  at  the  head  of  a  movement 
to  organize  a  corporation  in  the  East  with 
$4,000,000  capital  for  the  purpose  of  damming 
the  Buckhannon  River.  The  plan  is  said  to 
be  to  dam  the  Buckhannon  River,  backing  the 
water  a  distance  of  15  miles.  This  would 
give  a  store  of  water  sufficient  to  supply  sev- 
eral large   cities. 

Wisconsin. 

^Village  Clerk,  of  Brownstow-n.  Wis.,  will 
receive  bids  until  p.  m.,  August  17,  for  fur- 
nishing and  installing  a  25  h.  p.  gasoline  en- 
.gine,  belt  connected  to  an  18%  k.  w.  generator, 
furnishing  and  erecting  pole  line  for  the  elec- 
tric lighting  system.  C.  B.  Stewart,  408  Wis- 
consin Bldg.,  Madison,  Wis.,  is  Consulting 
Engineer.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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Canada. 


•{•Bids  will  bo  received  until  11., on,  July  27, 
for  the  erection  of  a  municipal  telephone  sys- 
tem for  Blyth,  Ont.  Plans  and  speciiications 
are  on  file  at  the  office  of  A,  Elder,  Secy.,  or 
at  the  office  of  George  J.  Reattie,  109  Vic- 
toria,  Toronto,    Ont. 

The  Ontario  Power  Co.  on  Julv  20  com- 
pleted its  new  $500,000  pipe  line  at  Niagara 
Falls,  work  on  which  was  started  five  months 
ago.  The  pipe  is  IVs  miles  in  length,  the  in- 
side diameter  being  18  ft.  .MI  efforts  will  now 
be  turned  to  the  completion  of  the  power 
house. 


The  citizens  of  Sydney,  X.  S.,  have 
voted  to  give  a  bonus  of  $.350,000  to  London 
capitalists  who  will  erect  a  steel  ship-building 
plant  and  floating  dry  dock  in  Sydney.  The 
provincial  government  has  alrcadv  offered  an 
additional   subsidy  of  $100,000. 

A  new  steel  dredge  for  the  use  of  the 
Harbor  Commission  of  Montreal  was  launch- 
ed July  20  at  the  yards  of  the  Poison  Iron 
Works  at  Toronto.  The  keel  of  the  dredge 
was  laid  seven  weeks  ago.  The  vessel,  which 
IS  built  cnlirelv  of  steel,  has  a  length  of  104 
ft.,  a  breadth  of  30  ft.  and  a  depth  of  10 
It.  !)  in.  from  keel  to  deck.  The  boiler 
will    be    installed    by   the    builders,      but     the 


dredging  machinery  is  to  be  taken  out  of 
Ortdgc  No.  4  at  Montreal  and  put  on  hoard 
the  present  boat,  which  will  be  known  as 
dredge  No.  5.  She  will  have  a  dredging 
cap.icity  of  about  3,000  cu.  vds.  a  day  by  the 
dipper  system. 

Two  parties  of  Government  engineers  are 
at  present  on  the  work  of  surveying  the  Sas- 
katchewan river.  When  the  Cadctte  and 
Nipawin  rapids  have  been  survcvcd  both  par 
ties  will  proceed  eastward  towards  The  Pa- 
It  is  expected  that  the  whole  length  of  the 
river  will  be  thoroughly  surveyed  before 
winter,  and  after  the  freeze  np  .soundings  of 
the  depths  of  the  water  will  be  taken  through 
the  ice. 


BRI    DGES        AND         BUILDIN 


G    S 


California. 

•t-Bids  will  be  received  until  3  p.  m.,  Sept. 
1,  by  James  Kno.x  Taylor,  Supervising  Arclii- 
tect,  Treasury  Department,  Washington,  D. 
C,  for  the  painting,  etc.,  of  the  United  States 
Post  Office,  Court  House,  etc.,  at  San  Fran- 
cisco, Cal. 

The  Board  of  Supervisors  at  Willows,  Cal., 
have  decided  to  build  a  bridge  over  Walker 
Creek,  2  miles  east  of  that  place.  The  struc- 
ture will  be  75  ft.  long  and  will  take  the  place 
of  the  one  recently  wrecked  by  the  traction 
engine. 

The  Finance  Committee  of  the  Board  of 
Supervisors,  San  Francisco,  Cal.,  have  recom- 
mended the  appropriation  of  $20,000  toward 
the  construction  of  the  Mission  St.  viaduct. 
This  amount  is  to  be  taken  from  the  $135,000 
to  be  raised  by  special  ta.x  lew. 

Secretary  of  War,  Washington,  D.  C.  has 
signed  the  permit  of  the  United  States  War 
Department  granting  the  Northern  Electric 
Co.  and  the  Vallejo  &  Northern  Co.  privilege 
to  construct  a  swing  draw  railway,  vehicle 
and  foot  bridge  across  the  Sacramento  River 
at  the  foot  of  M  St.,  San  Francisco.  Cal.  The 
project  v^as  mentioned  in  our  last  issue. 

San  Diego  County  Board  of  Supervisors  at 
San  Diego,  Cal.,  have  under  consideration  the 
matter  of  constructing  a  new  bridge  over  the 
San  Dequito  River  on  the  new  highway  to 
Escondido  by  way  of  Poway  from  Bernardo. 
The  present  structure,  which  has  been  exam- 
ined by  the  County  Surveyor,  is  stated  to  be 
iinfit  for  traffic.  The  cost  of  building  a  new 
bridge  would  be,  it  is  estimated,  about  $7,000. 

The  following  bids  were  received  by  the 
Board  of  County  Supervisors  at  San  Diego, 
Cal.,  for  the  construction  of  the  San  Luis 
Rey  River  bridge ;  Mercereau  Construction 
Company,  $13,150:  Young  Construction  Com- 
pany. $19,850;  Charles  Steffgen,  $13,491; 
Standard  Iron  Works,  $16,870;  Knight  & 
Hyde.  $18,445:  Chas.  W.  Corderley,  $16,995; 
E.  B.  Scbockley,  $10.75il.  The  Securities  Con- 
struction Company  bid  $12,800  on  general 
specifications  and  $17,992  on  an  all  steel 
bridge.  The  Young  Construction  Company 
proposes  to  build  an  all  concrete  bridge.  The 
specifications,  however,  call  for  a  combination 
wood  and  steel  or  an  all  steel  structure,  the 
span  to  be  612  ft.  It  is  planned  to  have  the 
work  completed  by  the  winter, 

Connecticut. 

^Bids  will  be  received  until  noon,  August 
10,  by  the  Saybrook  and  Lyme  Connecticut 
River  &  Bridge  Commission  at  their  office, 
Saybrook,  Conn.,  for  the  construction  of  the 
superstructure  for  a  highway  bridge  to  be 
built  across  the  Connecticut  River  between  the 
towns  of  Old  Saybrook  and  Old  Lyme,  Conn. 
The  work  includes :  8  deck  riveted  spans 
about  159  ft.,  2  deck  riveted  spans  of  122  ft.. 
1  deck  Scherzer  rolling  lift  draw  in  two 
wings :  total  length  of  282  ft.  Edward  W, 
Bush  is   Chief   Engineer. 

Delaware. 
Levy  Court  of  Dover,  Del.,  considered  tlic 
bids  for  the  construction  of  Martin's   Bridge 


and  Stiuaggjim  bridge,  which  ranged  from 
$5,000  to  $1,500  too  high  and  therefore-  no 
contract  for  the  work  was  let. 

As  an  agreement  has  finallv  been  reached 
between  the  Street  Commissio'n  of  Wilming- 
ton, Del.,  and  tlie  Atlantic  Coast  line  whereby 
the  expense  of  constructing  a  viaduct  over  the 
tracks  at  Sixth  St.  will  be  divided.  City  En- 
gineer Humphrey  has  been  instructed  to  ad- 
vertise  for  bids  on  the  work. 

Florida. 

•J-Bids  will  be  received  until  9:30  a.  m.,  July 
29,  by  the  Board  of  County  Commissioners, 
Jacksonville,  Fla.,  for  furnishing  material  and 
labor  for  the  construction  of  two  concrete 
bridges.  Gail  L.  Barnard  is  County  Engi- 
neer. 

4-Bids  are  asked  until  11  a.  m.,  Sept.  6,  by 
R.  E.  Hall,  Secretary,  Board  of  Public  In- 
struction, Dade  County,  Miami,  Fla.,  for  the 
erection  of  a  public  school  building  at  Miami 
Fla. 

Georgia. 

Advices  from  Griffin,  Ga.,  state  that  a  spe- 
cial county  election  will  be  held  August  23 
to  vote  on  issuing  bonds  amounting  to  $50,000 
for  the  construction  of  bridges  and  roads. 

The  Department  of  Public  Works  of  Co- 
lumbus, Ga.,  has  awarded  the  contract  for 
constructing  a  concrete-steel  arch  bridge 
(Melan  system)  over  the  Chattahoochee 
River  at  Dillingham  St.  to  B.  H.  Hardaway, 
Columbus,  Ga.,  on  a  cost  plus  a  fixed  sum 
basis.  The  work  includes  the  bridge  complete 
with  a  -fill  at  each  end.  Bids  were  opened 
July  18.  . 

Illinois. 

•{•City  Council  of  Mendota,  111.,  will  re- 
ceive bids  until  8  p.  m.,  August  1,  for  the  con- 
struction of  three  concrete  bridges  in  accord- 
ance with  plans  and  speciiications  on  file  at 
the  office  of  George  Holland,  City  Clerk. 

Advices  from  Aledo,  111.,  state  that  the  con- 
tract for  the  construction  of  a  new  steel 
bridge  across  the  Edwards  River  west  of  the 
Lufz  mill  has  been  let  to  G.  C.  Mclntyre  for 
$1,974.  The  structure  as  specified  will  be  100 
ft.  long  with  18  ft.  trestles. 

Advices  from  LaSalle,  111.,  state  that  the 
Canal  Commissioners  have  awarded  a  con- 
tract for  the  construction  of  a  new  steel 
bridge  74  ft.  long  and  20  ft.  wide  over  the 
Illinois  &  Michigan  Canal  at  Utica,  III.  It  is 
said  that  the  necessary  amount  for  the  struc- 
ture will  be  taken  from  the  $20,000  bridge 
fund  recently  provided  by  an  act  of  the  Leg- 
islature. 

Work  has  been  sarted  under  supervision 
of  W.  A.  O'Brien.  Chief  l-'i:giiieer  Mainte- 
nance of  Way,  Chicago,  Peoria  &  St.  Louis 
Ry.,  Sprir.gfield,  111.,  on  the  construction  of 
the  proposed  steel  bridge  over  the  Sarga- 
inon  River  near  Kilbourre  The  structure 
when  completed  will  cost,  it  is  estimated,  about 
$23,000. 

Bonds  amounting  to  $250,000  for  the  con- 
struction of  the  prooosed  bridge  at  Peoria. 
III.,  have  been  placed  by  the  city  and  Ira  G. 


Hedrick,  Kansas  City,  Mo.,  has  been  selected 
to  prepare  plans  for  the  new  striu-tiiri- 

Indiana. 

•^The  Advisory  Board  of  Paluka  township. 
Pike  County,  will  receive  bids  until  1  p.  m., 
August  5,  at  Winslow,  Ind.,  for  the  construc- 
tion of  an  eight  room  school  house.  Warrick 
Coleman  is  Trustee. 

•J'Bids  are  asked  by  the  Hancock  and  Shelbv 
County    Commissioners,    at    Shelbyville,    Ind'. 
until  2  p.  m'.,  .August  3.   for  the  constructir.i 
of  a  bridge  on  Hancock-Shelby  County  lim 
G.  11.  Huntington  is  .\uditor  of  Shelby  Countv 

^•I'icls  will  be  received  until  10  a.  m.,  .Vugusl 
4,  by  Commissioners  of  Laportc  County  at 
Laportc.  Ind.,  for  the  construction  of  several 
bridges.  Charles  H..  Miller  is  County  .Vudi- 
tor. 

•J"Conimisiicners  of  Orange  County  are 
asking  .bids  to  be  received  until  11  a.  m.. 
.August  2,  for  the  constructon  of  a  bridge  at 
Johnson's  Ford.  A.  B.  Ham,  Paoli.  Ind.,  is 
.•\u<Iitor  of  the  county. 

•{•The  Morgan  County  Commissioners, 
Martinsville,  Ind.,  will  receive  bids  until  2 
p.  ni.,  .August  2,  for  the  construction  of  three 
bridges.  B.  E.  Thornburgh  is  .Auditor  of  the 
county. 

An  engineering  corps  of  the  Indianapolis  & 
Cincinnati  Traction  Co.  has  been  making  sur- 
veys in  the  vicinity  of  Fairland  for  the  con- 
struction of  a  concrete  crossing  at  the  Big 
Four  tracks  to  take  the  place  of  the  present 
wood  and  steel  structure,  which. will  soon  be 
razed.  ■■ 

At  a  recent  meeting  of  the  Countv  Council 
at  Indianapolis,  Ind.,  the  Commissioners  re- 
quested an  appropriation  of  $30.0il0  frr  the 
construction  of  a  steel  and  concrete  bridge  on 
West  Washington  St.  over  Little  Eagle  Creek. 

According,  to  reports  from  Fort  Wayne, 
Ind.,  Edgar  .A.  Tennis,  the  director  of  the  In- 
terurhan  Railroad  between  Fort  Wayne  and 
Bryan,  O.,  has  ordered  the  construction  of  live 
new  bridges  along  the  route. 

Iowa. 

4«Bids  will  be  received  bv  Citv  Council  of 
Fort  Dodge,  la.,  until  5  p.  m.,  August  22.  in- 
stead of  7  :30  p.  m.,  August  27,  as  noted  in  our 
last  issue,  for  the  construction  of  the  South 
Third  St.  viaduct.  According  to  plans  the 
total  len.gth  of  the  structure  including  the  via- 
duct proper  will  he  823  ft.  Each  bid  must 
be  accrmpanied  by  a  certified  check  for  $.3,""" 
W.  L.  Tank  is  City  Clerk. 

4«City  Cf)uncil  of  Des  Moires.  la     :■.'■.:' 
ceive   bids   until   10  a.   m.,   .Augn.'t    I 
office  of  Ncal  Jone.s,  City  Clerk,  if  r 
struction    of   the   0-«pan    rein fr  reed 
arch    highway   bridge    over   tlif    D.' 
River  at  its  intersection  with  Walnut  .--r 

The    .Advance    Construction   Co.,   Waterloo, 
Ta..  has  been   awarded   the  .-..nir-.,i   -,t   C! -iift 
for  constructing  a  corcretf 
ft.    arches.    16    It.    clear    r 
walk,  ''or  the  countv.     Bid- 
opened  at  Forest  City.  la.. 

City  Council  has  adopted  a;'     '     •  r.:,;e  pro- 
viding for  the  con.^truction  of  a   viaduct  on 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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South  Third  Ave.  in  Marshalltown,  la.,  and  it 
is  expected  that  further  steps  will  be  taken 
soon. 

Information  received  from  Des  Moines,  la., 
states  that  vigorous  steps  are  being  taken  ' 
toward  the  construction  of  another  new 
bridge  at  that  place.  The  southsiders  are  re- 
ported to  be  behind  the  movement  which  is  for 
a  new  structure  over  the  Raccoon  River. 

Advices  from  Orange,  la.,  state  that  prepa- 
rations are  being  made  for  the  construction 
of  a  new  cement  bridge  to  replace  the  old 
wooden  structure  on  the  Alton  and  Orange 
City  road,  between  the  Tc  Grotenhuis  and 
Dvkstra  places. 

The  Board  of  Supervisors  of  Ida  County  at 
Ida  Grove,  la.,  have  let  the  contract  to  the 
Marsh  Engineering  Co.,  Des  Moines,  la.,  for 
the  construction  of  a  concrete  arch  bridge 
across  the  Odcbolt  River  at  Ida  Grove.  The 
structure  will  be  about  61  ft.  long  and  is  the 
first  of  its  kind  to  be  constructed  in  that 
county. 

Kentucky. 

Owing  to  the  trouble  the  Jefferson  County 
Court  at  Louisville.  Ky.,  is  having  in  selecting 
a  commissioner  to  take  up  the  matter  of  con- 
structing the  proposed  bridge  at  West  Point, 
Ky.,  over  the  Salt  River,  it  is  believed  that  the 
project  will  be  postponed  until  next  year. 

Maryland. 

•J«Bids  will  be  received  until  11  a.  m., 
August  3,  by  Board  of  Awards,  Baltimore, 
Md.,  for  the  construction  of  a  concrete  steel 
bridge  across  Stone  Run,  Wyman  Park.  A 
certified  check  for  $2,000  must  be  filed  with 
each   bid. 

Massachusetts. 

^Bids  are  asked  by  ^ames  Knox  Taylor, 
Supervising  .\rchitect.  Treasury  Department, 
Washington,  D.  C,  until  3  p.  m.,  August  25, 
for  the  construction  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  United  States  Post  Office 
at  Marlboro,   Mass. 

Minnesota. 

At  a  meeting  of  the  County  Commissioners 
at  Brainerd,  Minn.,  the  contract  for  the  con- 
struction of  the  proposed  bridge  over  Buf- 
falo Creek  was  awarded  to  the  Security 
Bridge  Company  for  $1,790. 

Mississippi. 

City  Council  of  Vicksburg,  Miss.,  has  voted 
to  buy  at  once  the  Switzer  property  for  $22,- 
500,  thus  removing  the  last  obstacle  confront- 
ing the  proposition  to  build  the  proposed 
bridge  at  the  Cherrv  St.  railway  crossing, 
mentioned  in  our  last  issue.  The  work  as 
planned  is  estimated  to  cost  about  $50,000. 

Missouri. 

The  Nodaway  County  Court  at  Maryville, 
Mo.,  has  recently  let  contracts  for  the  erec- 
tion of  45  bridges,  the  total  cost  of  which 
amounted  to  $14,8W. 

The  Canton  Bridge  Co.,  contractors  for  the 
construction  of  the  new  Sac  River  bridge  near 
the  Valley  Mill  dam,  three  miles  northeast  of 
Springfield,  Mo.,  have  begun  work.  Accord- 
ing to  the  plans  the  structure  will  be  32  ft. 
wide  with  steel  I-beam  and  concrete  floor. 

According  to  a  report  made  by  Daniel  Bon- 
tecou.  Special  Engineer,  Board  of  Commis- 
sioners of  Wyandotte  County,  Mo.,  the  re- 
construction of  four  bridges  over  the  Kaw 
River  will  necessitate  an  expenditure  of  $464,- 
028.  The  proposed  work  included  in  the  re- 
port is  as  follows;  The  James  St.  bridge  will 
consist  of  three  spans  instead  of  two.  The 
two  237-ft.  spans  will  remain,  a  pier  will  re- 
place the  present  east  abutment  and  a  span 
281  feet  will  be  placed  at  the  east  end  of  the 
bridge.  The  entire  structure  will  be  raised 
four  feet  and  eight  inches.  Cost  of  recon- 
struction, $151,828;  the  Central  Ave.  3-span 
bridge  to  be  replaced  by  a  new  structure,  the 
central  span  of  which  will  be  343  ft.  6  in. 
long.  At  either  end  smaller  spans  each  197 
ft.  long  are  recommended.  Present  piers  to 
be  replaced  by  new  ones.  This  bridge  is  not 
to  be  raised.    Cost  of  reconstruction,  $142,000; 


Fifth  St.  bridge  approach  on  the  north  end 
to  be  taken  out  and  a  span  250  ft.  long  to  re- 
place it.  The  three  200-ft.  spans  to  remam 
and  a  136-ft.  span  on  the  south  end  will  carry 
the  wagon  road  across  the  tracks  of  the  Atch- 
ison, Topeka  &  Santa  Fe  Railroad.  A  raise 
of  eight  feet  recommended.  Cost  of  recon- 
struction, $82,200;  the  Twelfth  St.  bridge,  re- 
moval of  the  234-ft.  approach  at  the  north 
end  and  replacing  of  it  with  a  steel  span  of 
that  length.     Cost  of  reconstruction,  $88,000. 

At  a  special  meeting  of  the  St.  Louis,  Mo., 
City  Council  a  bill  was  passed  providing  for 
the  construction  of  a  viaduct  over  Compton 
Ave.  between  Chouteau  and  Manchester  Aves. 
by  the  Terminal  Railroad  Association,  the 
Missouri  Pacific,  the  Wabash  and  the  Frisco 
Railroad  Companies.  Bills  will  now  be 
placed  for  the  widening  of  Compton  Ave.  and 
the  raising  of  Chouteau  Ave.  Plans  for  the 
viaduct,  which  will  be  2,200  ft.  in  length,  are 
to  be  submitted  to  the  City  Council  for  ap- 
proval within  four  months. 

The  proposition  recently  voted  on  by  the 
citizens  of  Kansas  City,  Mo.,  to  issue  bonds 
amounting  to  $200,000  for  the  extension  of 
bridges  was  carried. 

Nebraska. 

The  Otis  Elevator  Co.  has  been  awarded  a 
contract  at  $3,500  for  installing  two  electric 
freight  elevators  in  the  U.  S.  storehouse  at 
Omaha,  Neb.    Bids  were  opened  June  11. 

Wm.  Bellamv,  Omaha,  Neb.,  was  awarded 
the  contract  at  $4,249  for.  installing  a  steam 
heating  plant  in  the  U.  S.  storehouse  at  Oma- 
ha.    Bids  were  opened  June  10. 

New  Jersey. 

•J»Board  of  Chosen  Freeholders,  Passaic 
county,  will  receive  bids  at  Paterson,  N.  J., 
until  "2  p.  m.,  July  27,  for  the  construction  of 
a  reinforced  concrete  arch  bridge  over  the 
Wanaque  river  at  Pompton  Lakes,  on  the 
Paterson  and  Hamburg  turnpike  near  McDav- 
itts.  Plans  are  on  file  at  the  office  of  the 
County  Engineer.  F,  G.  Sloan  is  Chairman 
of  the  Board. 

Committee  of  the  Board  of  Freeholders  at 
Elizabeth,  N.  J.,  awarded  the  contract  for  the 
construction  of  four  new  bridges  on  Xht  road 
leading  to  Rahway  from  Four  Bridges,  to 
William  T.  Kirk  Co.,  Plainfield,  N.  ].,  for 
$3,486. 

Residents  of  the  Second  and  Fourth  Wards 
of  Trenton,  N.  J.,  have  filed  a  petition  with 
the  Board  of  Freeholders  for  the  construction 
of  a  bridge  across  the  water  power  at  the 
foot  of  River   Drive   Avenue. 

New  Mexico. 

•J*Bids  are  asked  by  Board  of  County  Com- 
missioners of  Rio  Arriba  County,  New  Mex- 
ico, at  Tierra  Amarilla,  until  4  p.  m.,  August 
15,  for  the  construction  of  a  court  bouse  to 
be  built  at  Tierra  Amarilla,  N.  Mex.  The 
architects  are  I.  H.  &  W.  M.  Rapp  Co.  at 
Santa  Fe,  N.  Mex.  and  Trinidad,  Colo. 

Advices  from  Albuquerque,  N.  Mex.,  state 
that  the  Territorial  Engineer,  Vernon  L.  Sul- 
livan, has  approved  plans  for  the  construction 
of  the  new  bridge  across  the  Red  River  at 
Maxwell  City.  The  structure  will  have  two 
90  ft.  steel  spans,  will  rest  on  concrete  piers 
and  is  estimated  to  cost  $5,000. 

New  York. 

^•Bids  will  be  received  by  F.  A.  McNeel, 
Secy.  State  Armory  Commission,  Albany,  N. 
Y.,  until  noon,  August  3,  for  installing  elec- 
tric light  wires  and  fixtures  in  State  Arsenal, 
7th  Ave.  and  35th  St.,  New  York  City. 

•I«Bids  are  asked  by  James  Knox  Taylor, 
Supervising  Architect,  Treasury  Department, 
Washington,  D.  C,  until  3  p.  m.,  August  3, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and 
wiring,  of  the  United  States  Post  Office  at 
Olean,  N.  Y. 

^Bids  are  asked  by.  the  Commissioner  of 
Immigration,  Ellis  Island,  N.  Y.  H.,  until 
2:30  p.  m.,  July  29,  for  the  necessary  labor 
and  material  for  the  installation  of  an  ele- 
vator in  the  tower  of  the  main  building,  Ellis 


Island.      William    Williams    is    the    Commis- 
sioner. 

At  a  meeting  of  the  Board  of  Street  Com- 
missioners of  the  village  of  Canandaigua,  N. 
Y.,  it  was  decided  to  erect  a  concrete  bridge 
over  the  outlet  at  the  northeastern  corner  of 
the  lake  on  Lake  St.  According  to  the  plans 
presented  and  accepted,  the  structure  will  be 
20  ft.  reinforced  concrete  span  and  will  re- 
place an  old  iron  bridge.  The  work  which  is 
estimated  to  cost  about  $2,000,  will  be  done  in 
connection   with  the  paving  work. 

Plans  and  specifications,  according  to  re- 
ports from  Rochester,  N.  Y.,  have  been  com- 
pleted by  Assistant  City  Engineer,  John  F. 
Skinner,  for  the  new  Central  Avenue  bridge. 
The  structure  will  be  500  ft.  long,  and  66  ft. 
wide  with  42  ft.  roadway  and  walks  on  either 
side  and  will  rest  on  10  piers.  The  cost  of 
tlie  improvement  is  estimated  at  $160,000.  Bids 
will  be  advertised  at  once  it  is  said. 

Committee  of  Clyde,  N.  Y.,  have  taken  up 
the  matter  with  the  Attorney  General  at  Al- 
bany, N.  Y.,  of  constructing  a  bridge  over  the 
barge  canal  at  that  village. 

.The  Mayor  of  Dunkirk,  N.  Y.,  has  vetoed 
the  act  of  the  council  awarding  the  contract 
for  the  construction  of  the  concrete  bridge 
over  Hyde  Creek  on  Ermine  St.  to  P.  B.  Col- 
gan,  at  $1,362.  He  recommends  that  the 
council  do  the  work  under  municipal  control 
or  readvertise  for  bids. 

Town  Boards  of  Chenango  and  Fenton,  N. 
Y.,  have  decided  to  award  the  contract  for 
the  construction  of  the  new  bridge  to  replace 
the  one  destroyed  by  high  water  to  the  Owego 
Concrete  Bridge  Co.  fop  $19,000.  According 
to  the  plans  the  structure  will  be  of  rein- 
forced concrete  consisting  of  five  arches. 

North  Carolina. 

•{•Bids  will  be  received  until  noon,  August 
16,  by  C.  R.  Humphreys,  City  Engineer,  for 
the  construction  of  the  superstructure  of  a 
steel  highway  bridge  at  the  crossing  of  6th 
St.  over  the  Atlantic  Coast  line  tracks  at  Wil- 
mington, N.  C.  The  structure  will  be  14:1  ft. 
long. 

North  Dakota. 

All  bids  received  July  20  by  E.  M.  .\tter- 
berry,  County  Auditor,  Williston,  K.  Dak.,  for 
the  construction  of  six  county  bridges  were 
rejected. 

Ohio. 

•|«Bids  are  asked  by  Board  of  County  Com- 
missioners, Toledo,  O..  until  10  a.  m.,  August 
16,  for  the  necessary  labor  and  material  for 
the  construction  of  abutment  and  repair  of  ap- 
proach to  bridge  on  County  Road  No.  332 
over  Swan  Creek  at  the  end  of  Salsbury  Stone 
Road  southwest  one-quarter  section  27,  town 
2,  U.  S.  R.,  Monclova  township.  Res.  No.  234. 
in  accordance  with  plans  and  specifications 
now  on  file  at  the  office  of  the  county  auditor. 

^Bids  will  be  received  by  F.  W.  Toan, 
County  Auditor,  Bowling  Green,  O.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  the  substructure  and  su- 
perstructure of  a  bridge  about  80  rods  south 
of  the  northeast  corner  of  Section  36,  Bloom 
township,  Wood  County,  O.  The  structure 
will  be  34  ft.  long  with  16  ft.  roadway. 

•{•The  County  Commissioners  will  receive 
bids  at  Akron,  O.,  until  11  a.  m.,  August  1, 
for  the  repair  of  the  canal  and  river  bridge 
at  Peninsula,  O.  Certified  check  for  $200  must 
accompany  each  bid.  Charles  L.  Wirth  is 
Clerk. 

^•Board  of  County  Commissioners  will  re- 
ceive bids  until  10  a.  m.,  August  2,  at  Toledo, 
O.,  for  the  necessary  labor  and  material  for 
the  construction  complete  and  ready  for  trav-  " 
el  of  the  substructure  and  superstructure  of 
a  bridge  on  Division  St.  over  Ten  Mile  creek 
in  the  village  of  Sylvana,  Ohio,  in  accordance 
with  plans  and  specifications  now  on  file  at 
the    office    of    the    County    Auditor. 

^Bids  will  be  received  by  the  Board  of 
Commissioners,  Allen  County,  at  Lima,  O., 
until  noon,  August  2,  for  the  necessary  labor 
and  material  for  the  construction  of  a  bridge 
over  Hog  creek  in  Bath  township,  known  as 
the  Fetter  Quarry  bridge.     Bids  must  be  sub- 
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niitted  separately  for  the  sub  and  superstruc- 
tures.    C.  R.  Phillips  is  Clerk  of  the  Board. 

The  Wyankook  McGormley  Co.,  Toledo,  O., 
has  been  awarded  the  contract  for  construct- 
ing the  superstructure  of  two  bridges  over  the 
Miami  and  Erie  canal  at  Defiance,  O.  The 
contract  price  was  $1,49-5  each.  Bids  were 
opened  July  18  at  Defiance. 

F.  J.  P.  Brackett,  Glendale,  O.,  has  been 
awarded  the  contract  for  the  construction  of 
a  concrete  bridge  in  Anderson  township.  The 
contract  price  was  $1,396  and  bids  were  re- 
ceived until  July  8  by  the  County  Commis- 
sioners  at    Cincinnati. 

The  contract  for  the  construction  of  the 
new  viaduct  at  Akron,  O.,  has  been  awarded 
to  the  .\kron  Storage  &  Contracting  Co.,  for 
$21,971. 

Commissioners  and  D.  Y.  Geddes,  Engineer 
of  Muskingum  County.  O..  have  inspected  the 
proposed  site  for  the  construction  of  the  32-ft. 
hridge  in  Meigs  township  at  a  point  known 
as  Oil  City  and  have  decided  to  do  the  work. 

Boards  of  Commissioners  of  Marion  and 
Morrow  Counties,  O..  have  announced  their 
inteni-'on  to  construct  an  iron  bridge  over 
East  Fork  of  the  Whetstone  river  near  Wil- 
son's residence  in  Tully  township  on  the  coun- 
ty line. 

Council  of  Hubbard.  O.,  has  appointed  a 
committee  to  take  up  the  matter  of  rebuild- 
ing the  bridge  on  East  Park  Ave. 

Although  the  County  Commissioners  turned 
down  the  petition  of  Pemberville,  O.,  advices 
from  Bowling  Green  state  that  the  town  is  not 
to  drop  the  proposition  of  constructing  a  new 
bridge  across  the  West  Branch  in  Wood 
County. 

Advices  from  Columbus,  O.,  state  that  the 
Commissioners  of  Franklin  County  have 
awarded  the  contract  for  the  construction  of 
bridge  over  Grant  Run  in  Jackson  township 
for  $5,500. 

All  bids  received  by  the  Erie  County  Com- 
missioners at  Sandusky,  O..  for  the  construc- 
tion of  the  proposed  $60,000  lift  bridge  over 
the  Huron  river  at  Huron,  have  been  rejected 
because  they  did  not  come  within  the  esti- 
mates of  the  cost  based  upon  the  plans  pre- 
pared by  the  Scherzer  Lift  Bridge  Co.,  of 
Chicago,  111.  The  work  will  be  readvertised  in 
the   near   future. 

Oklahoma. 

Advices  from  Lawton,  Okla.,  state  that  a 
company  has  been  formed  to  construct  a 
bridge  across  the  Red  river  near  Burkburnett. 
The  new  structure  will  be  the  only  wagon 
bridge  in  that  vicinity  for  Oklahoma-Texas 
interstate  traffic. 

The  contract  for  the  construction  of  the 
proposed  new  bridge  over  the  North  Canadian 
river  bv  The  Oklahoma  Railway,  the  county 
and  Park  Board  of  Oklahoma  City,  Okla.,  has 
been  let  to  the  Tooeka  Bridge  Co.,  Topeka, 
Kan.,  for  $56,000.  According  to  the  plans  the 
structure  will  be  67  ft.  wide,  with  16  ft.  road- 
way, sidewalks  on  either  side,  and  two  car 
tracks,  being  built  entirely  of  steel  and  con- 
crete. Work,  it  is  said,  will  be  started  at 
once. 

Oregon. 

The  Raymond  Concrete  Pile  Co.,  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  the  Raymond  pile  foundations  of  a 
building  to  be  erected  for  the  Cudahy  Pack- 
ing Co,  at  Portland,  Ore. 

Pennsylvania. 

4«Bids  are  asked  by  James  Knox  Taylor, 
Supervising  Architect,  Treasury  Department, 
Washington,  D.  C,  until  3  p.  m.,  August  29, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  United  States  Post  Office 
at   Bradford,   Pa. 

•I-Sealed  proposals  will  be  received  by  the 
commissioners  of  Clinton  County,  Pa.,  at  their 
office  at  Lock  Haven,  Pa.,  until  1  p.  m.,  August 
12,  for  the  construction  of  a  steel  span  bridge 
with  a  Kreodone  block  floor  and  concrete 
substructure  also,  for  a  steel  span  bridge 
with  a  concrete  floor  and  concrete  substruc- 
ture   over    Sinnemahoning    Creek    at    Keating 
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in  East  Keating  township.     Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

^Bids  are  asked  until  noon,  .August  9,  by 
the  Commissioners  of  Blair  County,  Pa.,  at 
Hollidaysburg,  Pa.,  for  the  necessary  labor 
and  material  for  the  construction  of  the  fol- 
lowing bridges :  Reinforced  concrete  arch 
bridge  over  Brush  Run  near  Bald  Hill,  on 
line  between  Frankstown  Township  and 
Blair  Township  32'-0";  rise  8'-0"j  width  of 
roadway  18'-0" ;  parapet  walls  4'-0"  high ;  and 
necessary  wing  walls.  Reinforced  concrete 
arch  bridge  over  Laurel  Run  at  Reightown,  in 
Antis  Township,  skew  span  o5'-0" ;  skew  angle 
64  degrees ;  right  angle  span  49'-5%" ;  rise 
8'-0" ;  width  of  roadway  16'-0" ;  parapet  walls 
4'-0"  high ;  and  necessary  wing  walls.  Re- 
inforced concrete  arch  bridge  over  Bald 
Eagle  Creek,  near  the  Paper  Mill  at 
Tyrone,  skew  span  79'9%" ;  skew  angle  70 
degrees:  right  angle  span  75'-0";  rise  ll'-O": 
width  of  roadway  30'-0" ;  width  of  sidewalk 
6'-0" ;  parapet  walls  4'-0" ;  and  necessary  wing 
walls.  Concrete  abutments  and  necessary 
wing  walls  for  steel  beam  bridge  over  Brush 
Run  at  Hart's  Brick  Yard,  in  Frankstown 
Township,  skew  span  28'-0" ;  width  of  abut- 
ments 14'-6" ;  top  of  foundation  to  bridge 
seat,  r-3" ;  foundation  4'-0"  deen :  creosoted 
wood  block  floor.  Concrete  abutments  and 
reinforced  wing  walls  for  steel  truss  bridge 
over  Clover  Creek  at  Homer  Hewitt's  farm, 
in  Huston  Township,  width  of  abutments 
18'-0";  span  39'-0" ;  bridge  seat  6'-8"  above 
foundation :  w-idth  of  bridge  seat  l'-9" ;  foun- 
dation 5'-0"  deep ;  creosoted  w^ood  block  floor. 
The  common  council  of  Scranton,  Pa.,  has 
passed  an  ordinance  authorizing  the  Delaware 
&  Hudson  R.  R.  Co,  to  change  the  course  of 
the  Lackawanna  River  at  Mulberry  St.  as  the 
first  step  toward  the  construction  of  the  via- 
duct. 

Advices  from  Carlisle,  Pa.,  state  that  the 
County  Commissioners,  in  accordance  with 
the  request  of  the  citizens  of  Shippensburg, 
made  about  a  year  ago,  have  agreed  to  con- 
tribute $500  toward  the  construction  of  a 
bridge  in  that  place  on  King  St. 

A  conference  has  been  held  at  Ashley,  Pa., 
at  which  the  question  of  constructing  a  bridge 
on  the  Mountain  Road  at  Hazleton  was  dis- 
cussed. Those  who  were  present  at  the  meet- 
ing are  as  follows :  Ashley  Council,  Borough 
Attorney  C.  E.  Keck,  General  Counsel  George 
R.  Bedford  and  President  Alvin  Markle  of 
the  Wilkes-Barre  and  Hazleton  Railway, 
members  of  the  streets  and  highways  com- 
mittee of  the  Wilkes-Barre  Board  of  Trade, 
General  Manager  C.  F.  Huber  of  the  Lehigh 
and  Wilkes-Barre  Coal  Company,  and  a  com- 
mittee representing  the  Glen  Summit  colony. 
The  contract  for  the  construction  of  the  5- 
span  concrete  arch  bridge  over  the  Swatara 
Creek  near  Hummelstown  on  the  Hummels- 
town-Hoernerstown  road  has  been  awarded 
to  the  Ferro-Concrete  Co.,  Harrisburg,  Pa.. 
at  $17,495.  .'\ccording  to  the  plans  the  struc- 
ture will  be  310  ft.  long  and  20  ft.  wide. 

Advices  from  Carlisle,  Pa.,  state  that  the 
Supervisors  of  Middlesex  township  have 
awarded  the  contract  for  the  new  bridge  at 
Middlesex  to  the  Ferro-Concrete  Construction 
Co.,  Harrisburg.  Pa.,  for  $1,092.  The  struc- 
ture as  planned  will  span  the  Letort  Spring 
to  replace  the  old  one  washed  away  about 
10  years  ago,  and  the  old  piers  will  be  used. 
Tennessee. 
It  is  reported  in  Chattanooga,  Tenn.,  that 
the  Queen  &  Crescent  railroad  is  planning  the 
construction  of  a  new  drawbridge  over  the 
Tennessee  River  about  three  miles  north  ot 
that  city.  The  work,  according  to  an  an- 
nouncement, said  to  have  been  made  by  Curtis 
Dougherty,  Engineer  Maintenance  cI  Way, 
Cincinnati,  O.,  will  cost  $1,000,000. 
Texas. 
^Bids  will  be  received  until  noon,  .\ugust 
10,  by  T.  M.  Wilson,  Mart,  Tex.,  for  the  con- 
struction of  a  school  building  in  that  city. 
William  Drago,  715  Hennan  Bldg.,  New  Or- 
leans, La.,  is  Architect. 

The  Commissioners  of  Parker  County,  lex- 
as.  at  Weatherford.  have  awarded  the  contract 
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to  J.  J.  Johnson  of  that  city  for  the  construc- 
tion of  four  bridges.  Three  of  th--  struc- 
tures are  to  have  a  50  ft.  span  each  with  50 
ft.  approach  and  the  fourth  is  to  have  a  60 
ft.    span   with   a  CO   ft.   approach. 

The  contract  for  the  construction  of  the 
new  union  depot  in  Wichita  Falls,  Tex.,  has 
been  awarded  to  the  Texas  Construction  Co., 
Fort  Worth,  Tex.,  for  $10o.00o.  The  new  de- 
pot will  be  used  by  the  Fort  Worth  &  Denver, 
Wichita  Falls  &  Oklahoma,  Wichita  Valley, 
Wichita  Falls  &  Northwestern.  Wichita  Falls 
and  Southern  and  Missouri,  Kansas  and  Tex- 
as Railroads. 

Plans  have  been  completed  by  Consulting 
Engineer  F.  L.  Dormant  of  Houston  for  the 
construction  of  the  proposed  San  Jacinto  St. 
bridge  over  the  Houston  Ship  Canal  connect- 
ing the  north  and  south  sides  of  Houston, 
Texas.  The  structure  will  be  70  ft.  long  and 
will  be  built  entirely  of  concrete. 

Virginia. 

^•City  Engineer  of  Alexandria,  Va.,  will 
receive  bids  until  noon,  August  4,  for  the 
erection  of  steel  cells  and  the  alterations  of 
the  jail. 

Washington. 

The  American  Pile  Driving  Co.,  Everett, 
Wash.,  has  been  awarded  the  construction  of 
an  additional  220  ft.  steel  span  to  the  U.  S. 
bridge  at  Deming,  the  work  including  concrete 
piles,  approaches  and  pier  protection.  The  con- 
tract also  includes  removing  the  present  piers, 
furnishing  hnd  building  the  span  and  con- 
structing concrete  piers  .32  ft.  in  height  rein- 
forced with  iron.  The  contract  price  was 
$13,474  and  bids  were  opened  July  8  at  Bell- 
ingham. 

According  to  reports  from  Aberdeen,  Wash., 
the  Oregon  &  Washington  R.  R.  has  staked 
out  a  right  of  way  in  South  Aberdeen  and  it 
is  believed  that  the  company  is  considering 
the  construction  of  a  bridge  across  the  Che- 
halis  River  at  a  point  near  the  Hulbert  mills. 
This  plan  would  bring  the  north  approach  in 
the  vicinity  of  the  Lindstrom  ship  building 
yards. 

Commercial  Oub  of  Pasco,  Wash.,  is  to 
take  up  with  the  club  of  Kennewick,  the 
matter  of  constructing  a  wagon  bridge  across 
the  Columbia  River  between  the  Twin  Cities. 

Wisconsin. 

A  contract  has  been  let  to  J.  Young  & 
Brother,  Oconto,  Wis.,  for  the  reconstruction 
of  the  railroad  bridge  across  the  Menominee 
River  just  above  the  mill  at  Niagara,  Wis. 
The  old  crib  piers  will  be  replaced  by-  con- 
crete ones  and  one  new  span  will  be  installed, 
the  other  one  to  be  replaced  later. 

The  town  board  of  Raymond,  Racine  Coun- 
ty, Wis.,  has  voted  $1,200  toward  the  con- 
struction of  a  bridge  across  the  Root  River 
and  has  asked  the  county  board  at  Racine, 
Wis.,  to  provide  the  balance  of  the  amount 
necessary  for  a  $2,400  structure. 

At  a  meeting  of  the  Racine  County  Board. 
Racine,  Wis..' a  petition  was  presented  from 
the  town  board  of  Norway  asking  that  the 
county  appropriate  $600  toward  the  new  bridge 
at  that  place,  over  Goose  Creek,  for  which 
the  citizens  recently  voted  $1,000. 

Canada. 

4«Bids  are  asked  by  Barber  &  Young,  To- 
ronto. Engineers,  until  noon,  July  27,  for  the 
construction  of  a  steel  superstructure,  h'l  ft. 
clear  span  and  concrete  substructure  for  a 
bridge  over  the  Black  River  between  the 
counties  of  York  and  Ontario,  Lot  31,  East 
Gwillinbury. 

The  Board  of  Control  of  Winnipeg,  Man- 
has  awarded  contracts  for  the  erect; 
Brown    and    Brant    St.    bridge    in 
as  follows:    Pier.s,  Wm.  Ncwnl.-.-  * 
nipeg,  at  $-54,720;  erection  of  s- 
ture,    Clevelan<l    Bridge    &    En.- 
Darlington,  England,  at  $205,160. 

The  University  of  Toronto  has  awarded 
contracts  for  its  new  $2-5i'  '  '-' 

and   lighting  plant  at   Tor  ;^' 

stock  &  Co.,  New  York,  .n     .  .   ^;-^-.-->i  ine 
contract  for  the  power  house  and  the  connect- 
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ing  tunnels  and  will  also  supply  some  of  the 
machinery.  The  contract  for  boilers  was  let 
to  Babcock  &  Wilcox  and  the  contract  for  the 
heating  mains  was  secured  by  W.  J.  McGuire, 
Ltd.,   Toronto. 

Wm.  Mills,  Sault  Ste.  Marie,  Ont.,  has  been 
awarded   a  contract   at   $800   for  constructing 


five  section  houses  for  the  Algonia  Central  & 
Hudson  Bay  R.  R. 

Mexico. 

Plans  have  been  adopted  by  the  Mexican 
Railway,  which  runs  between  Mexico  City  and 
Vera    Cruz,    for    improvements    involving    an 


expenditure  of  more  than  $'2,000,000.  Included 
in  the  proposed  work  will  be  the  construction 
of  a  bridge  across  the  Metlac  Barranca  which 
will  be  one  of  the  longest  and  highest  in  the 
world.  It  will  eliminate  two  tunnels,  reduce 
the  grade  and  save  about  four  miles  of  track- 
age. 


R 


OADS.     STREETS    AND     PAVEMENTS 


Alabama. 

•f-Bids  will  be  received  by  Lieut.  Edwin  F. 
Barlow,  Constructing  Quartermaster,  Fort 
Morgan,  Ala.,  until  1 :30  p.  m.,  .August  5,  for 
the  construction  of  brick  paved  road  and  ce- 
ment walks  around  the  barracks,  mess  hall  and 
lavatory  at  Fort  Morgan,  Ala. 

Advices  from  Birmingham,  Ala.,  state  that 
the  Board  of  Revenue  has  granted  the  peti- 
tion of  the  committee  representing  the  district 
of  Jefferson  County  around  Yolande  and 
Johns  and  will  start  work  immediately  on  a 
macadam  road  connecting  the  two  cities. 

The  street  committee  of  the  City  Council  of 
Oakland.  Cal.,  at  the  last  meeting  adopted  the 
following  resolutions  authorizing  the  city  en- 
gineer to  establish  grades  in  annexed  district 
and  on  Delaware  St.  and  prepare  plans  to 
grade,  curb  and  macadamize  Broadway  to 
Ocean  View  drive.  Of  intention  to  widen 
Claremont  Ave.  between  Martin  and  Forest 
Sts.,  to  change  grades  on  Brooklyn  Ave.  be- 
tween Hanover  Ave.  and  Wesley  Ave;  to 
change  grades  on  Brooklyn  Ave.  from  Chi- 
cago Ave.  westerly;  directing  city  engineer 
to  prepare  plans  to  grade,  curb  and  macada- 
mize Fifty-fifth  St.  from  Vicente  street  to 
Telegraph  Ave. ;  adopting  plans  for  improving 
portion  of  Lawton  Ave.  between  College  Ave. 
and  Broadway ;  of  intention  to  improve  por- 
tion of  Lawton  Ave.  between  College  Ave. 
and  Broadway;  adopting  plans  for  the  im- 
provement of  Claremont  Ave.  and  College 
Ave.  from  Florio  St.  to  the  northern  boundary 
line  of  the  city;  of  intention  to  improve 
Claremont  Ave.  and  College  Ave.  from 
Florio  St.  to  the  northern  boundary  line  of  the 
city. 

The  contract  for  improving  the  Upper 
Stockton  Road  with  an  oiled  macadam  road- 
way from  31st  and  P  Sts.  to  the  State  Fair 
grounds  was  recently  awarded  Clark  &  Hen- 
cry,  at  $29,955  by  the  Board  of  County  Su- 
pervisors, Sacramento,  Cal.  The  company 
also  has  the  contract  for  the  work  on  the 
Riverside  Road  from  the  city  limits  three 
miles  south  for  $22,977. 

Advices  from  Los  .Angeles,  Cal.,  state  that 
Board  of  Supervisors  have  awarded  the  con- 
tract for  the  pavement  of  Compton  Ave.  be- 
tween Compton  and  Watts  to  F.  F.  Prender- 
gast,  at  $12,372,  which  was  $300  in  excess  of 
the  County  Engineer's  estimate.  The  High- 
way Cominission  has  decided  to  construct  the 
short  stretch  of  Long  Beach  Blvd.  between 
the  city  limits  of  Long  Beach  and  Willows 
with   its  own   forces. 

The  contract  for  the  improvement  of  G.  St. 
between  Sixth  St.  and  20th  in  Sacramento, 
Cal.,  has  been  relet  to  Joseph  Lawrence  and 
the  work  will  be  started  at  once. 

Advices  from  San  Bernardino  state  that 
prominent  citizens  are  making  efforts  to  have 
the  Boards  of  County  Supervisors  construct 
an  automobile  highway  from  San  Bernardino 
and  Redlands  to  the  beach  resorts  of  Orange 
County.  It  is  said  that  the  Riverside  board 
proposes  to  put  the  road  from  Corona  to  the 
Orange  county  line,  which  is  near  Prado,  in 
first-class  condition,  if  the  supervisors  of 
Orange  county  will  do  likewise  from  the  line 
down  to  Yorha.  The  distance  from  Corona  to 
Yorba  is  about  15  miles.  Culverts  arc  needed 
in  some  places.  In  others  a  little  filling  in  will 
be  necessary.  The  point  where  the  road  fol- 
lows the  base  of  the  hill  near  the  line,  is 
considered  dangerous,  and  it  is  proposed  to 
widen    the   grade    and    cut    out    some    of   the 


points  that  obscure  the  view  of  the  grade  and 
make  sharp  turns  necessary. 

Board  of  Supervisors,  Sacramento,  Cal., 
have  ordered  plans  and  specifications  for  the 
improvement  of  the  r2th  St.  road  from  the 
B.  St.  levee  to  the  American  River  bridge.  It 
is  proposed  to  construct  an  oiled  macadam 
roadway. 

The  City  Council  of  San  Diego,  Cal.,  has 
recommended  the  paving  of  more  than  half 
the  streets  extending  north  and  south  in  the 
district  bounded  by  B.  H.  First  streets  and  the 
water  front.  A-  petition  was  also  granted 
providing  for  the  construction  of  pavement 
on  two  east  and  west  streets  in  the  district 
F  and  E,  between  Fourth  St.  and  Arctic  St. 

The  Piedmont  Construction  Co.,  of  Oak- 
land, Cal.,  has  been  awarded  a  contract  at 
$9(3,698,  for  constructing  several  miles  of  oiled 
macadam  pavement  for  the  city  of  Benicia. 

Colorado. 

Advices  from  Colorado  Springs,  Colo.,  state 
that  the  County  Commissioners  have  taken 
steps  to  induce  the  commissioners  of  Fremont 
County  to  start  work  on  the  improvement  of 
the  state  highway  at  their  end,  including  about 
10  miles  of  roadway. 

Bids  were  opened  July  16  by  Charles  W. 
Comstock,  State  Engineer,  Denver,  Colo.,  for 
the  construction  and  improvement  of  the 
wagon  road  from  Rocky  Ford  to  Fowler  in 
Otero  County,  the  low  bidders  for  the  work 
being  W.  H.  Holdworth  and  L.  C.  Swink. 

Florida. 

4«Board  of  Public  Works  is  asking  for  bids 
to  be  received  until  noon,  August  10,  for  the 
construction  of  concrete  sidewalks  in  Pensa- 
cola,  Fla.,  the  work  including  525,000  sq.  ft. 
of  walks.  L.  Earle  Thornton  is  City  En- 
gineer. T.  A.  Jennings  is  Chairman  of  the 
Board. 

Georgia. 

•{•Bids  are  asked  until  8  p.  m.,  August  5, 
by  J.  H.  Hicks,  Mayor,  Clarksville,  Ga.,  for 
furnishing  all  necessary  labor  and  material  for 
the  construction  of  approximately  6,000  lin. 
ft.  of  curb  and  gutter,  8,000  sq.  yds  of  maca- 
dam pavement  and  9,000  sq.  yds.  of  brick  or 
concrete  side  walk.  H.  S.  Jaudon,  P.  O.  Box 
No.  Ill,  Gainsville,  Ga.,  is  Engineer. 

The  following  street  paving  bids  were  re- 
ceived by  the  City  Clerk,  Atlanta,  Ga.,  and 
referred  to  the  Street  Committee,  July  18: 
For  Marietta,  between  Tabernacle  Place  and 
North  Ave.,  with  wood  blocks  :  By  the  Nich- 
ols Construction  Co.,  $2.68  per  sq.  yd. ;  by 
Thornton  &  Mavson.  $2.62;  by  the  West  Con- 
struction Co.,  $2.59.  For  Forsythe  St.,  be- 
tween Marietta  and  Luckie.  with  wood  blocks: 
Rv  Thornton  &  Mayson,  $2.66;  by  the  West 
Constructicn  Co.,  $2.59.  For  DeKalb  Ave., 
between  Mayson  and  Morcland  Ave,  maca- 
dam asphalt :  bv  the  Nichols  Construction 
Co.,  $1.25;  bv  the  West  Construction  Co., 
$1.29. 

Board  of  Comity  Commissioners  at  Atlanta, 
Ga.,  have  been  petitioned  by  property  owners 
in  Inman  Park  to  repair  Euclid  Ave.  from 
Elizabeth  St.  to  Morcland  .-\vc.,  a  distance  of 
8  or  10  blocks. 

Idaho. 

The  City  Council  of  Twin  Falls,  Idaho, 
has  decided  to  omit  from  the  recently  de- 
clared paving  district.  East  and  West  Main 
St.,  and  North  Shoshone  St.,  and  has  or- 
dered the  paving  of  the  territory  about  the 
depot  and  the  block  between  the  parallel 
streets   in  the   first  district   and  will   complete 


the  paving  on  Second  St.  South  to  the  rail- 
way right  of  way,  with  bitulithic  paving  ma- 
terial. 

Illinois. 

•{•Advices  from  Oregon,  III,  state  that  the 
'Commissioners  of  Highways,  Rockvale,  111., 
will  receive  bids  until  August  4,  for  construct- 
ing a  macadam  road  in  said  Town,  upon  the 
following  route,  viz ;  the  public  highway  lead- 
ing from  Oregon  to  Byron,  along  the  West 
side  of  Rock  River  from  the  South  line  of 
the  Town  of  Rockvale  to  the  Mud  Creek 
Bridge.  Said  road  is  to  be  divided  into 
three  sections  and  the  same  will  be  let  pub- 
licly to  the  lowest  responsible  bidder,  by  sec- 
tions, at  the  hour  of  One  o'clock,  p.  m.,  at 
the  office  of  J.  C.  Seyster,  in  the  City  of 
Oregon,  in  said  County. 

•J«Bids  are  asked  until  1  p.  m.,  July  30,  by 
J.  B.  Mathis.  Secretary  of  the  Road  Commit- 
tee, Ullin,  III.,  for  the  dirt  work  on  the  road 
from  Cache  Bridge  at  UUin  to  the  foot  of  the 
hill  near  Calloway  place.  The  work  will  in- 
clude about  3,930  cu.  yds.  or  dirt. 

4»Bids  will  be  received  by  the  Commission- 
ers of  Highways  of  the  Town  of  Farm  Ridge, 
111.,  until  2  p.  m.,  July  30,  for  the  construc- 
tion of  a  gravel  road  beginning  at  the  end  of 
gravel  on  west  line  of  section  10  and  extend- 
ing westward  V2  mile  to  the  center  of  section 
9.    C.  W.  Peterson  is  Town  Clerk. 

Street  and  Alley  Committee  of  the  Spring- 
field, 111.,  City  Council,  took  favorable  action 
on  an  order  providing  for  the  paving  of 
Canedy  St.,  from  Walnut  to  Fourth  Sts.  The 
plans  provide  for  boulevarding,  having  a  strip 
of  grass  in  the  center  of  the  street. 

At  a  recent  meeting  of  the  Commissioners 
of  Highways  of  the  Town  of  Emma  at 
Maunie,  111.,  all  bids  received  for  the  con- 
struction of  five  miles  of  rock  roads  were  re- 
jected on  account  of  their  being  too  high. 

The  Town  Board  of  Pekin,  111.,  has  award- 
ed two  contracts  for  the  construction  of  pave- 
ment, one  to  Janesen  &  Zoeller,  Pekin,  at 
$42,324  for  paving  Park  Ave.  with  mineral 
rubber  and  the  other  to  the  Illinois  Cement 
Construction  Co.,  Springfield,  III.,  at  $4,500 
for  paving  3d  St..  and  3d  St.  Place  with 
brick  with  asphalt  filler. 

Residents  of  Richmond  Ave.,  Peoria,  111., 
have  asked  the  board  of  Local  Ituprovements 
to  pave  that  street  from  Knoxville  Ave.  to- 
North  St.,  the  roadway  being  33  ft.  wide.  The 
matter  was  referred  to  the  City  Engineer  with 
a  request  for  an  estimate  of  the  probable 
cost. 

The  Lincoln  Park  Board,  Chicago,  111.,  voted 
at  a  recent  meeting  to  join  with  the  city 
authorities  in  paving  the  Sheridan  Road  from 
Evanston  Ave  to  Devon  Ave.  with  creosoted 
wood  blocks.  The  Park  Board  has  jurisdic- 
tion from  Evanston  Ave.  to  Foster  Ave., 
while  the  city  has  authority  north  of  Foster 
.A.ve. 

According  to  the  report  of  Attorney  Dart 
R.  Burke,  of  the  Board  of  Local  Improve- 
ments, Joliet.  111.,  the  Hickory  St.  paving  job- 
will  not  be  delayed  further  and  all  will  be  in- 
readiness  to  let  the  contracts  in  August.  The 
cost  of  the  work,  according  to  the  estimate  of 
the  Citv  Engineer,  is  $28,383. 

The  "contract  for  paving  Gilbert  .\vc.,  ut 
the  village  of  Downer  Grove.  111.,  has  been  let 
to  A.  E,  Rutledge,  Rockford,  111.  Bids  for 
the  work  were  opened  July  19.  The  work 
includes:  2.400  cu.  ft.  of  earth  excavation  for 
roadways  and  curb:  2oO  cu.  yds.  of  earth  ex- 
cavation for  parkways:  2.475  lin.  ft.  of  com- 
bined   concrete    curb    and    gutter    curb ;    3,350' 
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sq.  yds.  of  vitrified  paving  brick  pavement;  50 
lin.  ft.  of  10-in.  tile  drain:  1  storm  water  in- 
let set  to  grade  and  line  of  curb ;  1  storm 
water  inlet  adjusted  to  line  and  grade  of  curb; 
5  sewer  manliole  covers  adjusted  to  the  grade 
of  finished  street.  The  same  contractor  was 
also  awarded  the  contract  for  paving  Grove 
St.,  this  work  including  2,950  sq.  yds.  vitrified 
brick  pavement. 

.\t  a  recent  meeting  of  the  Board  of  Local 
Improvements  of  the  City  of  Peoria,  111.,  the 
proposition  to  pave  with  brick  the  five  alleys 
running  from  Jackson  St.  to  Bryan  Ave.,  be- 
tween Glendale  Ave.  and  Adams  St.  was  taken 
up.  A  hearing  has  also  been  held  on  the 
proposed  paving  of  Adams  St.  with  creosoted 
wood  blocks  from  Hamilton  St.  to  Bridge. 

Board  of  Local  Improvements  of  East  St. 
Louis.  111.,  has  awarded  the  following  con- 
tracts to  Walter  Coonan  for  street  improve- 
ment work :  Parsons  Ave.,  at  So.Sfll  :  Con- 
verse Ave.,  at  $22,320. 

Indiana. 

•|«Board  of  Public  Works.  Indianapolis, 
Ind.,  will  receive  bids  until  10  a.  m.,  August 
I.  for  the  improvement  of  19th  St.,  ifrom  the 
•east  curb  line  of  Rural  St.,  to  the  east  curb 
line  of  Parker  Ave.,  north  side  to  the  west 
curb  line  of  Parker  Ave.,  south  side  by  grad- 
ing and  paving  the  sidewalks. 

•J«Bid?  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  Ind.,  until  10  a. 
in.,  August  1,  for  the  improvement  of  29th 
St.,  from  east  property  line  of  Talbott  Ave., 
to  west  property  line  of  Central  Ave.,  by 
grading  and   paving   the   roadway. 

•I°Bids  will  be  received  at  Decatur,  Ind.,  by 

the  Commissioners  of  Adams  County,  until  10 

:     a.  m.,  August  4,  for  the  construction  of  a  mac- 

'      adam   road   in     Monroe     township.       H.      S. 

Micbaud  is 'County  Auditor. 

^•Commissioners  of  Tipton  County,  at  Tip- 
ton, Ind.,  will  receive  bids  until  10  a.  m.,  Aug- 
ust (),  for  the  construction  of  five  stone  roads. 
J.  F.  Barlow  is  Auditor  of  the  County. 

^The  Davies  County  Commissioners  will 
receive  bids  until  10  a.  m.,  August  6,  at  Wash- 
ington, Ind.,  for  the  graveling  of  a  road. 
Thomas  Nugent  is  the  Auditor  of  the  Coun- 
ty. 

•|«Bids  are  asked  until  noon,  August  8,  by 
the  Commissioners  of  Porter  County,  at  Val- 
paraiso, Ind.,  for  the  construction  of  gravel 
mads  in  Center  towmship.  Stephen  P.  Cor- 
h'jy  is  County  Auditor. 

.V  petition  has  been  filed  in  the  office  of  the 
i'"unty  Auditor  at  Rushville,  Ind.,  asking  for 
the  draining,  grading  and  paving  with  crushed 
sinne  of  a  certain  highway  in  Anderson  town- 
ship known  as  the  James  A.  Brown  et  al. 
highway  and  the  matter  will  be  taken  up  for 
consideration  at  the  next  meeting  of  the 
board  of  County  Commissioners. 

Town  Engineer  of  LaFayette,  Ind.,  has  pre- 
pared plans  for  the  improvement  of  the  Riv- 
erside road  from  the  bridge  across  the  road  at 
Lake  Erie  R.  R.  to  the  north  line  of  the  West 
Side  water  works  property  at  Happy  Hollow. 
The  work  under  contemplation  includes  the 
construction  of  a  30  ft.  roadway  of  crushed 
stone. 

Plans  have  been  prepared  by  Harry  H. 
Thompson,  City  Engineer,  Logansport,  Ind., 
for  the  construction  of  pavement  on  Broad- 
way from  Seventh  to  Twelfth  St.  and  work 
will  be  advertised  at  once. 

.A.  petition  has  been  filed  with  the  Board  of 
Public  Works  of  Indianapolis,  Ind.,  for  the 
paving  of  the  street  car  tracks  in  East  Wash- 
ington St.  from  Gale  St.  to  Wallace  St.  _  The 
work  will  probably  not  be  taken  up  until  the 
street  settles  as  a  sew'er  was  recently  con- 
structed there. 

The  Board  of  Public  Works  of  Indian- 
apolis has  awarded  the  contract  for  paving 
Sherman  Drive  St.  with  asphalt  to  the  Marion 
County  Construction  Co..  Indianapolis.  Bids 
were  opened  June  20. 

Bids  were  opened  Julv  6  bv  the  Board  of 
Public  Works  of  Indianapolis.  Ind..  for  street 
improvement  work,  contracts  being  let  as  fol- 
lows :  Wm.  H.  Hall,  Indianapolis,  for  cement 
walks  on  Washington  St.;  Indianapolis  Bitu- 
Mass.  Co.,  Indianapolis,  for  bitumass,  on  36th 


St.;  Henry  Pothast,  Indi.inapolis,  lor  cement 
walks  on  Denny  St.;  M.  Sapirie,  Indianapolis, 
for  cement  walks  on  .\ddison  St. 

Iowa. 

4*City  Council  of  Hampton,  la.,  will  re- 
ceive bids  until  8  p.  m.,  August  1,  for  street 
paving  to  be  constructed  of  Portland  cement 
concrete  laid  in  two  courses.  The  lower 
course  is  to  be  five  inches  as  a  foundation, 
and  the  upper,  two  inches,  as  a  wearing  sur- 
face. The  curb  is  also  to  be  of  cement.  The 
estimate  of  the  work  places  the  figures  at 
19,030  sq.  yds.  of  concrete  paving,  9,384  lin. 
ft.  of  curbing,  2,800  cu.  yds.  of  extra  grading, 
7,600  pounds  of  cast  iron  gutter  plates,  150 
lin.  ft.  of  false  curbing,  together  with  the  nec- 
essary grading  in  connection  with  the  work. 

•J»City  Council  of  Villisca,  la.;  will  receive 
bids  until  August  3,  for  the  curbing,  and  pav- 
ing to  be  done  on  Third  Ave.,  about  the  city 
square  and  the  important  side  streets  abutting 
thereto.  Portland  cement  will  be  used  for  the 
wofk. 

+Bids  will  be  received  by  A.  W.  Casady, 
City  Clerk,  Council  BluflFs,  la.,  until  5  p.  ra., 
August  1,  for  paving  with  vitrified  blocks  on 
concrete  foundation  4-in.  thick  the  following 
streets :  Harrison  St.,  south  side  of  Hyde 
Ave.  to  Fleming  Ave. ;  Damon  St.  from  north 
line  of  Clinton  St.  to  Hill  St. ;  Knepper  St. 
from  First  St.  to  Damon  St. ;  Bloomer  St. 
from  Damon  St.  to  Stutsman  St.;  Plainer  St. 
from  First  St.  to  Stutsman  St.;  Logan  St. 
from  Harmony  St.  to  north  line  of  Prospect 
St.;  Ross.  St.  from  Oakland  Ave.  to  Scott 
St.;  Mill  St.  from  east  line  of  Scott  St.  to 
Eighth  St.;  Scott  St.  from  Washington  Ave. 
to  Mill  St?;  Little  Curtis  St.  from  Washing- 
ton Ave.  to  Mill  St.;  Sixteenth  Ave.  from 
Sixth  St.  to  Eighth  St. ;  North  Sixth  St.  from 
Washington  Ave.  to  Mill  St.;  Third  St.  from 
Thirteenth  Ave  to  south  line  of  Sixteenth 
Ave.;  Sixteenth  Ave  from  east  line  of  High 
St.  to   Main   St. 

+Bids  will  be  asked  until  9  a.  m.,  August  1, 
by  the  City  Council  of  Des  Moines,  la.,  for 
paving  with  sheet  asphalt  consisting  of  1-in. 
binder  course  with  2-in.  wearing  surface  upon 
a  6-in  concrete  foundation.  West  Eight  St. 
from  the  south  line  of  Mulberry  St.  to  the 
north  curb  line  of  Cherry  St.  The  work  will 
include  1,510  sq.  yds.  of  pavement.  Neal 
Jones  is  City  Clerk. 

•I«Bids  are  asked  by  the  Des  Moines,  la., 
City  Council  until  9  a.  m.,  August  3,  for  the 
construction  of  sheet  asphalt  pavement  with 
1-in.  binder  course  and  %-in.  wearing  surface 
and  5-in.  Portland  cement  concrete  founda- 
tion on  23d  St.  from  Forest  Ave  to  South 
line  of  Lots  1  and  32  Williamston  Place.  The 
contract  will  include  about  371  sq.  yds.  of 
pavement. 

The  Sidewalk  and  Bn'dge  Committee  of  the 
City  Council  of  Waterloo.  la.,  has  awarded 
the  contract  for  the  construction  of  sidewalks 
on  the  Fifth  St.  bridge,  to  M.  J.  Rieff  for 
$1,045. 

City  of  Des  Moines.  la.,  has  decided  to  con- 
demn the  strip  of  ground  20  ft.  wide  and 
nearly  a  mile  in  length  down  the  center  of 
Polk' Blvd.,  which  was  reserved  for  the  ex- 
clusive control  of  the  Des  Moines  City  Ry. 
Co.,  when  the  street  was  dedicated  to  the  city 
by  the  late  Jefferson  Polk.  This  action  was 
taken  upon  the  advice  of  the  legal  department 
in  order  that  pavement  could  be  constructed 
as  per  the  wishes  of  the  abutting  property 
owners  on  the  street. 

Residents  of  Prospect  Hill  are  urgmg  the 
Citv  Council,  of  Burlington.  la.,  to  pave  the 
big'  fill  which  has  been  thrown  across  the  ra- 
vine just  south  of  South  St..  with  concrete. 

Property  owners  have  petitioned  the  City 
Council  of  Fort  Dodge,  la.,  to  curb,  gutter  and 
pave  with  asphalt.  16th  St..  from  Central  Ave. 
to  Fifth  Ave.  south  and  First  Ave.  from  15fh 
to  17th  St.  and  Second  Ave.  from  18th  to  20th 
St.  The  matter  was  referred  to  the  pavmg 
committee  and  an  investigation  will  be  made. 

The  Mavor  of  Marshalltown.  la.,  has  picked 
out  the  following  streets  to  be  paved  with  con- 
crete this  season,  the  work  aggregating  18 
blocks:  Seventh  St..  Main  to  Jerome:  Second 
St.    Main    to    Lincoln;    Second    St.,    Main   to 


Church;    1  iiiru   .11.,    .\i:iui   !■■   cnurcji . 
St.,   Main   to   Church;      Fifth     St., 

Church;  Seventh  St..  .Main  ta  Church,  ,.,.. 

St.,  Main  to  Cluircli ;  hiua  St.,  Main  to  State; 
State  St.,  Sixth  to  Seventh, 

The  contract  for  paving  Thirtieth  St.  from 
College  to  Hickman  with  asphalt,  has  been 
awarded  by  the  City  Council  of  Des  Moines, 
la.,  to  the  Bryant-McLaughlin  Co.,  at  $2.15 
per  sq.  yd. 

Advices  from  Des  Moines,  la.,  state  that 
the  City  Council  has  awarded  to  the  J.  W. 
Turner  Improvement  Co.,  the  contract  for  the 
paving  with  brick  of  East  Walker  St.,  from 
Sixth  to  Pennsylvania  Ave.  The  contract 
price  was  $2  per  sq.  yd. 

A  contract  has  been  awarded  the  Miracle 
Construction  Co.,  by  the  City  Council  of  Des 
Moines,  la.,  for  the  construction  of  curb  on 
24th  St.  from  Forest  to  College  at  $.36  8-10 
per  lin,  ft. 

Kansas. 

Advices  from  Kansas  City,  Kan.,  state  that 
the  County  Commissioners  have  announced 
that  work  will  be  started  at  once  repairing 
.52  miles  of  rock  road  in  Wyandotte  County. 
AH  new  culverts  will  be  constructed  of  con- 
crete. 

The  Board  of  Commissioners  of  Kansas 
City,  Kan.,  have  passed  a  resolution  providing 
that  Eighth  St.,  from  Ohio  .Ave.  to  Tenncy 
.\ve.  in  the  city,  be  paved  with  No.  1  paving 
brick  for  a  width  of  26  ft.  on  a  4-in.  concrete 
foundation. 

Kentucky. 

The  iMScal  Court  of  Christian  County  at 
Hopkinsville,  Ky.,  has  awarded  a  contract 
to  E.  C.  Outlaw,  at  $2,000  per  mile  for  the 
construction  of  a  pike  from  Herndon  to  La- 
fayette, a  distance  of  7^  miles.  Citizens  of 
Hopkinsville  and  people  along  the  route  have 
contributed  $9,000  toward  the  cost  of  the 
work.  Operations  will  be  commenced  at  both 
ends  of  the  road  at  once. 
Maine. 

4«Capt.  Joseph  F.  Gohn,  Constructing  Quar- 
termaster, 655  Congress  St..  Portland,  Mc-, 
will  receive  bids  until  10  a.  m.,  August  15,  for 
the  construction  of  a  service  road,  grading, 
etc.,  at  Fort  McKinlcy,  Me. 

Maryland. 

•j-Highway  Commissioners  of  Baltimore 
County,  Baltimore.  Md.,  will  receive  bids  un- 
til noon,  August  I,  for  the  improvement  of 
Lawrence  Ave.,  from  .A.ltamont  .\ve.  to  Para- 
dise Ave.,  a  distance  of  1,500  ft.  Henr^  G. 
Shirley  is  Baltimore  County  Roads  Engineer. 

The  County  Highway  Commission  at  Tow- 
ion,  Md.,  has  awarded  the  contract  for  the 
improvement  of  Hillsdale  Road  to  P.  Flanigan 
&  Sons.  Baltimore.  Md.,  at  $9,000.  The  con- 
tract prices  were  as  follows :  5,600  cu.  yds.  ex- 
cavation at  47%  cts. ;  6,600  sq.  yds.  macadam 
at  65  cts. ;  40  cu.  yds.  plain  concrete  at  $8 : 
60  cu.  yds.  reinforced  concrete  at  $12.  Bids 
were   opened  July   14. 

Michigan. 

Preparations  are  being  made,  according  to 
advices  from  Northville,  Mich.,  for  the  con- 
struction of  a  line  of  good  roads  around  that 
city  including  the  roads  from  Farmington  to 
Northville  and  Waterford  to.  Northville.  .\ 
combination  of  crushed  stone  and  macadam 
will   be   used    for   the   roadway. 

The  city  of  Crystal  Falls,  Mich.,  has  award- 
ed the  contract  for  paving  Superior  .\vc.  to 
Patrick  McDonnell,  Duluth,  Minn.,  at  $2.37 
per  sq.  yd. 

Minnesota. 

4»Bids  will  be  received  uniii    >  p.  m  ,  Ju... 
29,   bv   the   Village   Oerk,  John   H.   Carlson, 
Nashwauk.  Itasca  County.  Minir..  '■■^  ''i''  sav- 
ing of  Central  .*\ve.  with  tar  m 
lithic,    Donnellite,    concrete,   ere-  - 

or  sandstone  blocks.  Duluth  Engineering  Co., 
614  Palladio  Bldg.,  Duluth.  Minn.,  have  plans 
and  specifications  on  file  at  their  office. 

The  Board  of  Public  Works.  St.  Paul. 
Minn.,  has  awarded  the  contract  for  paving 
the  alley  in  Crocus  Hill  with  vilrilied  bnck  to 


Items  marked  thus  +  indicate  work  now  open  for  bids. 
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P.  J.   Ryan   for  $1,983,  which  was  below  the 
Engineer's   estimate. 

The    Board    of    Public    Works,    St.    Paul, 
Minn.,   on   July   14  awarded   the  contract   for 
grading  Berry  Ave.  from  Bayard  St.  to  Uni-  ■ 
versity  .A.ve.  to  Keough  Bros,  for  $2,.54.3.  Bids 
were  submitted  by  five  other  firms. 

Motorists  of  Morrison  County,  Minn.,  ac- 
cording to  advices  from  Little  Falls,  have  or- 
ganized a  club  for  the  purpose  of  improving 
the  main  roads  in  the  county  and  have  se- 
cured the  co-operation  of  the  Board  of  Com- 
missioners who  have  appropriated  $300  for  the 
work  to  be  done  this  season. 

The  County  Commissioners  at  Fairmont, 
Minn.,  have  awarded  the  contract  for  con- 
structing State  Road  No.  1  from  Station  133 
to  Station  187  to  Frank  Benschoter  at  $1,600. 

Mississippi. 

•J«Bids  will  I)e  received  until  8  p.  m.,  August 
2,  by  Board  of  Aldermen  and  Mayor  of  Gulf- 
port,  Miss.,  for  furnishing  necessary  labor  and 
material  for  the  construction  of  13,000  sq. 
yds.  of  cement  sidewalks.  N.  D.  Goodwin  is 
City  Clerk  and  H.  D.  Shaw  is  City  Engineer. 
A  certified  check  for  $-500  must  be  filed  with 
each   bid. 

According  to  information  received  from 
Jackson.  Miss.,  the  Board  of  Supervisors  are 
to  ask  bids  soon  for  $200,000  of  bonds  for 
the  construction  of  a  system  of  good  roads 
leading  into  that  city.  A-  conference  has 
been  asked  with  the  Bureau  of  Public  Roads, 
United  States  Department  of  Agriculture  ex- 
perts after  which  plans  and  specifications 
will  be  prepared.  The  work  is  estimated  to 
cost  $2,.'J00  per  mile. 

Missouri. 

In  order  to  induce  factories  to  locate  at 
Kansas  City,  Mo.,  the  Board  of  Public  Works 
is  to  send  resolutions  to  the  council  recom- 
mending the  paving  of  streets  and  the  con- 
struction of  a  big  storm  sewer  in  the  factory 
district  of  Centropolis. 

Property  owners  have  formed  the  Second 
Ward  Improvement  Club  in  Springffield,  Mo., 
to  take  up  matter  of  paving  State  St.,  Mt. 
Vernon  and  South  Campbell  Sts.  and  the 
Councilmen  were  ordered  to  bring  the  matter 
up  in  Council  meeting.  It  was  also  decided  to 
improve  West  Elm  St.  from  Grant  to  Evans, 
Market  St.  from  Walnut  to  State,  Main  from 
Walnut  to  Phillips,  Grant  from  Walnut  to 
Phillips  and  New  St.  from  Walnut  to  Evans 
St.  The  kind  of  pavement  to  be  used  on  the 
latter  streets  will  be  taken  up  at  the  next 
meeting. 

The  proposition  to  issue  bonds  amounting 
to  $50,000  for  the  construction  of  a  street 
paving  plant  in  Kansas  City,  Mo.,  was  carried, 
at  the   recent   election. 

At  a  recent  election  held  in  Kansas  City, 
Mo.,  to  vote  on  issuing  bonds  for  the  im- 
provement of  parks  and  boulevards  to  the 
amount  of  $6.50,000  the  proposition  was  de- 
feated. 

Court  of  Jackson  County,  Mo.,  at  Independ- 
ence, Mo.,  has  been  petitioned  to  construct 
a  gravel  road  from  the  County  Farm  towards 
Blue  Springs.  The  road  forms  a  connection 
between  the  Independence  and  Lee's  Summit 
Rock  road  and  the  rock  road  from  Blue 
Springs  running  south  and  the  Court  will  in- 
spect it  as  soon  as  possible. 

Nebraska. 

^Bids  will  be  received  at  the  office  of  City 
Clerk,  Norfolk,  Nebr.,  until  5  i).  m.,  August 
8,  for  paving  in  Paving  District  No.  1,  includ- 
ing Norfolk  Ave.  from  the  bridge  over  the 
river  cast  of  Fir.st  St.  to  the  west  line  of 
Seventh  St.  The  pavement  is  (o  be  fi8  ft. 
wide.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

New  Hampshire. 

^•Bids  will  be  received  by  H.  C.  Hill,  State 
Engineer,  Concord,  N.  H.,  until  1  p.  m.,  Aug- 
ust 5,  for  the  construction  of  10,000  ft.  of 
trap  rock  road  in  Somersworth,  N.  H. 

^•State  Engineer  H.  C.  Hill  will  receive 
bids    for   the   construction   of   gravel   road   in 


Lee,  N.  H.,  estimated  to  cost  $1,300,  at  Con- 
cord, N.  H.,  until  1  p.  m.,  August  5. 

The  contract  for  constructing  a  native  stone 
road  in  Littletown,  N.  H.,  estimated  to  cost 
$5,000,  has  been  let  to  Fred  E.  Ellis,  Melrose, 
Mass.  Bids  were  opened  July  15  by  H.  C. 
Hill,  State  Engineer,  Concord,  N.  H. 
New  Jersey. 

^Bids  are  asked  until  10  ;30  a.  m.,  August 
10,  by  the  Road  Committee  of  the  Board  of 
Chosen  Freeholders,  Salem  County,  Salem,  N. 
J.,  for  grading  and  placing  gravel  surface  on 
the  Elmer  Borough  Road  1.78  miles  in  Bor- 
ough of  Elmer,  Salem  County,  N.  J.  Harry 
P.  Gray  is  Director. 

•J'Bids  will  be  received  by  the  County  Board 
of  Freeholders  at  Camden,  N.  J.,  until  11  a. 
m.,  August  10,  for  the  construction  of  an 
aniiesite  road  14  ft.  wide,  85-lOU  mile  long, 
known  as  Chapel  Ave.,  at  Merchantville,  N.  J. 
J.  J.  Albertson  is  County  Engineer. 

Advices  from  Trenton,  N.  J.,  state  that  the 
contract  for  the  construction  of  a  stone  road 
from  the  Glen  Gardner  R.  R.  station  to  the 
tuberculosis  institution  has  been  let  to  the 
Bushkill  Quarry  &  Construction  Co.,  for 
$11,923. 

New  York. 

•{•Village  Clerk,  Frank  Dinsmore,  of  Bronx- 
ville,  N.  Y.,  will  received  bids  until  S  p.  m., 
August  1,  for  necessary  labor  and  material 
for  the  grading  and  paving  of  the  following 
streets:  (a)  Tanglewylde  Ave.  from  Jlid- 
land  Ave.  to  Garden  Ave.;  (b)  Garden  Ave. 
from  Tanglewylde  Ave.  to  Underbill  ,\ve. ; 
(c)  Underbill  Ave.  from  Garden  Ave.  to 
Pondfield  Road;  (d)  Tanglewylde  Ave.  from 
Garden  Ave.  to  Pondfield  Road. 

^•Bids  will  be  received  at  the  office  of  Al- 
fred E.  Steers,  President  of  the  Borough  of 
Brooklyn,  New  York  City,  for  furnishing 
labor  and  material  for  seven  street  improve- 
ment contracts,  the  largest  being  Contrat  No.  1. 
as  follows :  For  regulating  and  repaying  with 
granite,  Class  B,  on  a  concrete  foundation  the 
roadway  of  Clinton  St.,  From  Hamilton  Ave. 
to  Lorraine  St.,  together  with  all  work  inci- 
dental thereto,  including :  3,620  sq.  yds.  of 
granite  pavement.  Class  B,  with  tar  and  gravel 
joints  (one-year  maintenance)  ;  20  sq.  yds.  old 
stone  pavement,  to  be  relaid ;  625  cu.  yds.  of 
concrete  for  pavement  foundation ;  1,.510  lin. 
ft.  of  new  curbstone,  set  in  concrete;  225  lin. 
ft.  of  old  curbstone,  reset  in  concrete;  1,146 
sq.  ft.  of  new  granite  bridgestones ;  72  sq. 
ft.  of  old  bridgestones,  relaid.  The  time  al- 
lowed for  the  completion  of  the  work  and 
the  full  performance  of  the  contract  is  thirty 
(30)  working  days.  The  amount  of  security 
required  is  Five  Thousand  Dollars  ($5,000.) 

At  an  election  recently  held  at  Herkimer, 
N.  Y.,  the  proposition  ^o  raise  $12,000  for  the 
paving  of  German  St.  was  carried. 

Common  Council  of  Dunkirk,  N.  Y.,  has 
awarded  the  contracts  to  the  H.  P.  Burgard 
Co.  for  the  construction  of  paving  of  West 
Fourth  St.  at  $16,637  and  for  the  construction 
of  pavement  on  Swan  St.,  at  $15,995.  On 
Swan  St.  there  are  to  be  concrete  curbs  and 
gutters,  while  on  Fourth,  as  much  of  the  pres- 
ent stone  curbing  as  is  in  first-class  condition 
will  be  reset  and  the  necessary  amount  of 
new  curb  installed.  The  gutter  on  this  street 
is  to  be  brick,   18  ins.   wide. 

The  following  contracts  have  been  awarded 
for  the  construction  of  street  paving  by  the 
board  of  Contract  and  Supply,  Rochester,  N. 
Y. :  Spruce  St.  brick  pavement,  Whitmore, 
Rauber  &  Vicinus,  $14,975;  Northview  terrace 
grading  and  sewer,  John  Petrossi  Company, 
$2,885.75 ;  Ericsson  St.  trap  rock  pavement, 
Whitmore,  Rauber  §!  Vicinus,  $2,940.75;  Earl 
St.  brick  i)avement,  H.  N.  Cowles,  $12,569. 

The  contract  for  paving  with  asphalt  blocks 
on  a.  concrete  base  on  Vyse  St.,  bids  for  which 
were  opened  July  7,  by  the  President  of  Bronx 
Borough,  New  York  city,  has  been  let  to  the 
Hastings  Pavement  Co.,  25  Broadwav,  New 
York,  at  $16,402. 

The  Village  Trustees  of  Lyons,  N.  Y.,  have 
awarded  a  contract  for  street  work  to  Miller 
&  Hegeman,  Rochester,  N.  Y.  The  work  con- 
sists of  laying  a  brick  pavement  on  Canal  St. 


from  Geneva  St.  to  Phelps  St.,  together  with 
a  cement  curb  and  gutter,  macadamizmg  Spen- 
cer St.  the  entire  lengdi  and  puttmg  m  a  ce- 
ment curb  with  cement  gutter,  and  macada- 
mizing, curbing  and  putting  in  a  cement  gut- 
ter on  Broad  St.  from  Flat  Iron  building  to 
the  intersection  of  Jackson  St. 

The  Board  of  Contract  and  Supply  of  Al- 
bany, N.  Y.,  has  awarded  the  contract  for  im- 
proving Morris  St.  between  Main  Ave.  and 
West  Lawrence  St.  to  T.  H.  Dumary,  Albany, 
N.   Y.,   at  $7,740. 

North  Carolina. 

Advices  from  Yancevvillc,  N.  C.  state  that 
S.  G.  Woods,  the  contractor,  is  making  prep- 
arations for  an  immediate  start  on  the  work 
of  constructing  the  Caswell  County  macadam 
road  between  Danville,  Va.,  and  Yanceyville. 
It  is  expected  to  have  the  road  completed  to 
tfie  state  line  by  October. 

Ohio. 

•{•Bids  are  asked  until  noon,  .\ugust  -5,  by 
the  Board  of  County  Commissioners,  Cincin- 
nati. O.,  for  the  improvement  of  extension  of 
Struble  road  from  Pippin  road  to  Hamilton 
pike  in  Colerain  and  Springfield  townships. 
Fred  Dreihs  is  Clerk  of  the  Board. 

^•Bids  are  asked  by  the  Board  of  County 
Commissioners  of  Hamilton  County  at  Cin- 
cinnati, O.,  until  noon,  July  29,  for  the  con- 
struction of  improvements  under  Specifica- 
tions No.  85,  on  the  Cleves  and  Dugan  Gap 
road  from  Cleves  to  Dugan  Gap  in  Miami 
township. 

Martin  P.  Connelly,  Youngstown,  O.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  brick  pavement  on  Bridge  St.  for  the 
village  of  Strulhers,  O.  Bids  were  opened 
July  20. 

Bonds  will  be  sold  at  2  p.  m.,  August  l.j, 
by  City  Auditor  of  Youngstown,  O.,  for  the 
grading  of  Shehy  St.  between  Wilson  Ave. 
and    Edgewood    St. 

The  contract  for  grading  and  paving  1% 
miles  of  public  road  in  Fairfield  township. 
Columbiana  County.  O.,  has  been  awarded  to 
Harding  &  Knisely,  New  Philadelphia,  O.  It 
is  stipulated  that  the  road  be  paved  with  high 
grade  paving  brick,  with  concrete  curb  and 
base  and  that  the  brick  after  being  laid  be 
firmly  cemented. 

Bids  for  the  construction  of  pavement  on 
Washington,  Franklin  and  Neil  Sts.  have  been 
received  by  the  Director  of  Public  Service, 
Sandusky,  O.,  from  the  following  firms ;  An- 
drews Asphalt  Company,  Peters  Bros.  Com- 
pany, A.  G.  O'Donnell,  W.  S.  Pace,  Ohio 
Paving  Company,  Asphalt  Block  Company, 
M.  J.  Hannon  and  Warren  Bros.  As  soon 
as  the  above  bids  are  tabulated  blanks  will 
be  opened  at  the  City  Engineer's  office  for  the 
signatures  of  the  property  owners  indicating 
the    kind    of    material    they   prefer. 

Advices  from  Wooster,  O.,  state  that  L. 
Wildeson,  Orroville,  has  been  awarded  the 
contract  at  $12,650  for  the  paving  of  one  mile 
of  road  south  from  the  corporation  line  of 
Creston  to  the  church.  As  specified  the  road 
will   have   a  concrete    foundation. 

The  County  Commissioners  at  Dayton,  O., 
awarded  the  contract  for  the  construction  of 
the  Cincinnati  pike  from  Main  St.  to  Calvary 
Cemetery,  a  distance  of  1  mile,  to  Frank 
Teian  whose  bid  was  $11,580,  just  $2  less  than 
that  of  Gephart  &  Kline. 

At  the  request  of  the  residents  in  the  vicin- 
ity of  the  Franklin  County  Children's  Home 
the  County  Commissioners  at  Columbus,  C, 
decided  to  take  action  to  eliminate  the  dan- 
gerous curve  in  the  Shepard  Road  at  the 
Matheny  bridge  over  Alum  Creek. 

Commissioners  of  Mahoning  County,  Ohio, 
after  viewing  Mahoning  Ave.,  part  of  which 
has  been  paved  recently  by  Stark  and  Mahon- 
ing County,  decided  to  inform  the  city  of  Al- 
liance and  the  County  of  Stark  that  the  matter 
of  completing  the  work  is  up  to  them. 

The  following  bids  have  been  received  by 
the  City  of  Delaware,  O.,  for  the  construc- 
tion of  pavement  on  North  Sandusky  St.  and 
as  soon  as  the  kind  of  material  can  be  decided 
upon   the   contract  will  be  awarded :     ^^^   H. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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Ringwald  &  Sons,  Chillicothe,  Trimble  Block 
$29,-235.86;  Lambert  Bros.  &  Wirt,  of  Dela- 
ware, Big  Four  Block,  $29,855..J2 ';  Wm  E. 
McHugh,  of  Springfield,  Trimble  Bolck,  $2!),- 
587,03 ;  Fishbangli  &  Karch.  Celina  Wassail 
or  Trimble  Block,  $33,103.37;  E.  H,  Eckert, 
Toledo,  O.,  Westrumite  asphalt,  $34,340. 

City  Council  of  Upper  Sandusky,  O.,  ac- 
cording to  advices  from  that  place  has  sold 
paving  bonds  amounting  to  $ll),OiHi. 

Oregon. 

Plans  and  specifications  have  been  adopted 
liy  the  city  council  of  Corvallis,  Ore.,  for  the 
paving  of  the  following  streets  including  about 
30  blocks:  Washington  from  Second  to  the 
Union  Station,  Jefferson  from  Second  to  10th 
Monroe  to  9th,  and  Third  from  the  Mary's 
River  bridge  to  Van  Buren.  AH  the  streets 
will  be  paved  32  ft.  in  width,  except  that 
portion  of  Third  between  Adams  and  Van 
Buren.    This  will  be  widened  to  52  ft. 

At  a  meeting  recently  held  by  the  Killings- 
worth  Avenue  Improvement  Club,  of  Port- 
land, Ore.,  it  was  announced  that  Killings- 
worth  Ave.  will  be  paved  some  time  this 
summer. 

The  Executive  Board  of  Portland,  Ore.,  on 
July  15  let  the  following  contracts:  The  im- 
provement of  Kerby,  between  Prescott  and 
.Ainsworth  Sts.,  was  let  to  the  Oregon  Hassam 
Paving  Company  for  $40,664.  Improvements 
on  East  27th  and  several  cross  streets  were  let 
to  the  Warren  Construction  Company  for 
$70,014.  East  Tenth,  between  Halsey  and 
Thompson  Sts.,  is  to  be  improved  by  the 
Oregon  Hassam  Paving  Company,  and  their 
bid  was  for  East  Ninth,  between  Thompson 
and  Halsey  Sts.,  the  improvement  was  let  to 
the  Oregon^  Hassam  Paving  Company  at  a 
bid  of  $14,263.  The  largest  improvement  con- 
sidered was  that  of  East  Sixtieth  and  other 
streets.  The  Pacific  Bridge  Company  bid 
$116,533,  while  the  Warren  Construction 
Company  offered  a  bid  of  $114,597. 

Pennsylvania. 

•J«Bids  are  asked  until  4  p.  m.,  Au.gust  4, 
by  McBridge  Sur.  &  Eng.  Co.,  Ltd.,  709  Fitz- 
simmons  Bldg.,  Pittsburg,  Pa.,  Engineers  of 
Emsworth,  Pa.,  for  curbing  and  laying  cement 
sidewalks  on  Beaver  ave.  from  the  west  line 
of  John  W.  Stauffer's  propert\-  to  the  Ben 
Avon  borough  line.  The  work  will  include 
the  following  approximate  quantities :  9,350 
lin.  ft.  of  stone  curb;  45.300  sq,  ft  of  cement 
sidewalk. 

^•Board  of  Public  Works,  Reading,  Pa., 
will  receive  bids  until  2  p.  m.,  August  3.  for 
the  construction  of  25,000  sq.  yds.  of  vitrified 
block  paving  also  for  3,500  sq.  yds.  of  granite 
block  paving.  E.  E.  B.  Hedden  is  .Assistant 
City    Engineer. 

According  to  information  received  from 
Emaus.  Pa.,  the  residents  of  that  borough 
are  agitating  the  construction  of  a  pavement 
on  a  number  of  the  streets,  and  a  great  many 
of  the  property  owners  have  expressed  their 
willingness   to  bear  ^art   of   the   expense. 

The  Council  of  Shenandoah.  Pa.,  has 
awarded  the  contract  for  paving  West  Coal 
St.  from  Main  to  West  St.  and  "South  White 
St.  from  Centre  to  Oak  St.  to.  John  A. 
beffler,  Hazleton,  Pa.,  for  $2.10  per  sq.  yd. 
The  material  used  will  be  Porter  brick. 

The  Wilkesbarre.  Pa.,  township  commis- 
sioners have  aw-arded  the  contract  to  W.  L. 
Hutchins,  Wyoming,  Pa,  at  $31,677  for  lay- 
ing a  macadam  road  from  Northampton  St. 
at  the  Central  Railroad  crossing  at  the  Em- 
pire to  the  Central  tracks  at  Laurel  Run 
borough,  a  distance  of  3.400  ft.  The  com- 
pletion of  this  work  will  mean  a  paved  high- 
way from  the  city  of  Wilkesbarre  to  the 
borough  line  of  Laurel  Run,  where  the  fa- 
mous start  on  the  Giant's  Despair  Hill  Climb 
is  located. 

South  Carolina. 

The  Bureau  of  Yards  and  Docks.  Navy  De- 
partment. Washington,  has  awarded  the  con- 
tract for  gravel  paving  work  at  the  Navy 
Yard,  Charleston,  S.  C,  to  the  Simons-Mayr 
rant  Co.,  !6  Broad  St.,  Charleston,  at  $1,771 
for  item  1.  58  cts.  for  item  2  and  58  cts.  for 
item  3.     Bids  were  opened  July  9. 

Items 


South  Dakota. 

Board  of  City  Commissioners,  Sioux  Falls, 
S.  Dak.,  have  been  petitioned  to  fay  sidewalks 
on  the  north  side  of  22d  St.  from  Phillips 
Ave.  to  Walts  Ave.  five  ft.  from  the  lot  line. 
The  same  was  referred  to  the  Commissioner 
of  Streets  and  Public  Property. 

Tennessee. 

Advices  from  Memphis,  Teiin.,  state  that 
the  contract  for  the  construction  of  23  miles 
of  turnpike  has  been  1st  for  $17,250.  Work 
wdl  be  started  at  once  on  the  new  roadways 
which  will  have  a  uniform  width  between 
30  and  40  ft.  and  will  connect  stretches  already 
laid  out.  thus  making  a  continuous  road  by 
which  one  can  go  out  north  Second  St.  and 
make  a  circuit  of  the  county  returning  by 
Riverside  Park  and  the  Speedway. 

Texas. 

•J»Bids  will  be  received  by  R.  L.  Williford, 
County  Judge,  Fairfield,  Texas,  until  4  p.  m., 
August  15,  for  the  construction  of  a  system 
of  county  roads  for  District  No.  1. 

•I»Bids  are  asked  until  noon,  August  9,  for 
paving  West  Montgomery  Road  with  gravel 
and  shell  or  shell  only.  JTohn  B.  Ash,  Hous- 
ton, Tex.,  is   County  Auditor. 

•{•Bids  will  be  received  until  Noon,  August 
11,  by  John  B.  Ashe,  Countv  Auditor,  Hous- 
ton,  Tex.,   for  the  paving  of   Scott   St.   road. 

At  a  recently  held  election  the  citizens  of 
Colorado,  Texas,  voted  to  issue  bonds  to  the 
amount  of  $30,000  for  the  improvement  of 
roads  in  a  district  nine  miles  square  with  Col- 
orado as  the  center.  It  is  believed  that  the 
district  will  be  extended  later. 

Commissioners  of  Travis  County,  Austin, 
Tex.,  have  awarded  to  A.  M.  Clopton,  at 
$2,500  a  contract  for  the  construction  of  one 
mile  of  graveled  road  between  the  Stessy  gate 
and  a  point  one  mile  northeast  on  the  Austin 
and  Lockhart  road.  The  work  is  to  be  com- 
pleted within  90  days. 

Property  owners  on  Live  Oak  St.  between 
Cantegral  and  Mungar,  Dallas,  Texas,  have 
filed  a  petition  with  the  Street  Commissioner 
for  the  paving  with  permanent  materials  that 
portion  of  the  street,  excepting  the  section  be- 
tween Peak  and  Annex,  which  was  recently 
macadamized. 

The  Texas  Grading  Co.,  114  Travis  St., 
Houston,  Tex.,  has  been  awarded  a  contract 
at  $60,000  for  constructing  macadam  and 
brick  pavement  for  the  ciiv  of  Longview, 
Tex. 

Utah. 

The  contract  for  repairing  streets  in  Salt 
Lake  City,'  Utah,  during  1910,  was  awarded 
to  P.  J.  Moran.  His  bid  for  the  work  was 
as  follows:  Excavation,  cubic  yard,  $0.80; 
concrete  foundation,  cubic  yard,  $9.35 ;  pave- 
ment, exclusive  of  foundation,  square  .vard, 
$1.87;  pavement  grouted,  square  yard,  $1.95; 
pavement,  not  grouted,  square  yard,  $1.80. 

Virginia. 

.A  mass  meeting  was  recently  held  in  Wise 
County,  at  Wise,  Va.,  and  it  was  decided  to 
petition  the  Judge  of  the  Circuit  Court  for  a 
special  election  to  vote  on  the  proposition  of 
issuing  bonds  amounting  to  $700,000  for  the 
con-;'rp<-tir'n  of  public  highway  in  that  county. 

Washington. 

City  Council  of  Walla  Walla,  Wash.,  has 
awarded  the  contract  to  the  Pacific  Paving 
Co.  for  paving  improvement  District  No.  60 
for  $44,806.  The  work  includes  the  con- 
struction of  a  gravel  and  concrete  base,  one 
inch  binder  and  two-inch  wearing  surface  on- 
Birch  street  from  Second  to  Paloust ;  and 
Poplar  street   from  East  to  Alder  street. 

Contracts  for  street  improvements  a  ;iount- 
ing  to  $105,000  have  been  awarded  by  the 
Board  of  Public  Works.  Spokane,  Wash.  The 
improvement  work,  engineer's  estimate  and 
contractor  are  as  follows :  Paving  Manito 
Blvd.  from  Manito  place  to  Thirty-third  Ave., 
engineer's  estimate,  $57,000,  Spokane  Asphalt 
Macadam  Paving  Co.,  $55,110,  maintenance, 
$3,500,  material,   granitoid;   curbing,   grading, 

marked  thus  4"  indicate  work  now  open  for 


parknig  and  sidewalking.  Thirty-second  .\ve. 
from  Perry  to  Arthur  St.,  engineer's  estimate, 
$(i,500,  Thomas  Malony,  $6,456 ;  grading,  curb- 
ing, parking,  sidewalking  and  paving  Indiana 
Ave.,  Division  to  Madison  St.,  engineer's  esti- 
mate, $-13,000,  Inland  Empire  Hassam  Paving 
Co.,  $^13,960,  maintenance,  $112..")0.  The  main- 
tenance covers  a  period  of  five  years.  The 
contract  for  grading,  curbing,  parking  and 
sidewalking  of  Denver  St.  from  Celesta  to 
•  Newark  Ave.  was  not  let  and  will  not  be  re- 
advertised  for  bids,  as  the  engineer's  estimate 
is  $3,600  and  the  only  bid  received  was  for 
$.5,500. 

The  City  Council  of  Chehalis,  Wash.,  has 
awarded  the  contract  for  the  construction  of 
pavement  on  a  number  of  city  streets  for  $91,- 
100.  The  streets  to  be  paved  are  as  follows: 
Pacific  Ave.  from  Park  to  Main,  36  ft.  wide, 
and  Cascade  from  Prindic  to  Market,  Main 
St.  from  Market  to  Railroad,  36  ft.  wide.  Mar- 
ket from  Park  to  Main,  40  ft.  wide,  Folsom 
from  State  to  Louisiana, -24  ft.  wide.  West  to 
State,  36  ft.  wide  and  State  from  West  to 
Fohom,  30  ft.  wide.  The  work  includes 
25,763  sq.  yds.  of  pavement. 

Property  owners  on  Tenth  St.,  Vancouver, 
\V'asI).,  have  decided  to  request  the  city  coun- 
cil to  have  that  street  paved  from  the 
garrison  to  the  depot  instead  of  from  the 
military  reserve  to  .Main  St. 

City  Council  of  Seattle,  Wash.,  has  award- 
ed the  contract  for  paving  the  district  be- 
tween James  and  Madison  Sts.  and  Sixth  to 
Ninth  Aves.  for  $72,961.  Plans  have  been 
accepted  for  the  regrade  of  Fifth  Ave.  and 
Fifth  .-\ve.  south  from  Main  to  Marion  Sts. 
The  cross  roads,  according  to  the  plans,  will 
be  regraded  between  Fourth  and  Sixth  Aves. 

.'\t  a  meeting  of  the  Mason  County  Board 
of  Supervisors  at  Shclton,  Wash.,  it  was  de- 
cided to  construct  a  country  road  known  as 
the  south  shore  road  from  Union  City  to 
Clifton,  at  the  extreme  head  of  the  Hood  Ca- 
nal, connecting  with  the  road  from  Clifton  to 
Bremerton,  a  distance  of  15%  miles.  The  cost 
of  the  work  is  estimated  at  $10,000.- 

Commissioners  of  King  County,  Seattle. 
Wash.,  have  awarded  the  following  contracts 
for  road  work:  Construction  of  1,100  ft  on 
road  east  from  Orillia,  to  J.  T.  Krumm.  a! 
$2,495;  construction  of  1,968  ft.  of  road  be- 
tween Newcastle  and  the  coal  mine  to  Pearl 
Gay,  at  $2,000;  planking  of  sandy  stretch  of 
road  on  the  Ravenna-Bothell  road,  to  H.  L. 
Hillman,  at  $200:  for  the  contract  for  clear- 
ing, grubbing  and  constructing  a  16-ft.  road 
from  Enumclaw.  7,961  ft..  George  Bandcret 
and  W.  P.  Zindork  submitted  identical  bids 
of  $13,500  and  it  was  decided  to  draw  straws 
for  the  work. 

.At  a  meeting  of  the  Commissioners  of  Che- 
halis County  at  Montesano,  Wash.,  it  was  de- 
cided to  have  a  survey  made  at  once  for  the 
construction  of  a  road  from  Copalis  Crossing 
to  .Aloha,  a  distance  of  9  miles  connecting  with 
the  state  road  from  Seattle  and  Tacoma  to  the 
open  beach  at  Pacific. 

Wisconsin. 

4-Village  Recorder  of  Janesville.  Wis.,  will 
receive  bids  until  7:30  p.  m.,  July  28,  for  fur- 
nishing the  material,  excavating  trenches, 
furnishing  and  placing  necessary  hvdrants  and 
laying  about  8,878  ft.  of  4-in.  water  main  and 
connecting  the  same  with  the  water  work 
now   in    force. 

Canada. 

+Bids  will  be  received  by  K.  S.  MacDoi: 
nell.  Engineer  town  of  Collingwood,  Ont..  mi 
til  noon  July  30.  for  the  construction  of  aj 
proximately  3,636  sq.  .vds.  of  street  pavin. 
either  brick  or  bituminous  on  concrete  found.-, 
tion. 

The  Common  Council  of  St.  John,  Can.,  re- 
ceived the  following  bids  for  •''■■  -•..-.— ;-^" 
of    permanent    paving:      Car 
Mfg.  Co.,  $12,676;  McDonald  ■• 
920;    Westrumite    Paving   Co.,   Ltd.,   $1 
A.  R.  C.  Clarke,  $14,250.     Mr.  Clarke  = 
an  alternative  bid   for  Apposite  paving  whicli 
amounted   to   $11,380.     The   Board   of  Works 
recommended   letting  the  contract  to  the   lat- 
ter for  the  construction  of  Apposite  paving. 

bids. 
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Alabama. 

4.City  Clerk  of  Gadsden,  Ala.,  will  receive 
I, ids  until  August  4  for  the  construction  ot  a 
new  water  works  plant  in  that  city. 
Arkansas. 

Questions  as  to  the  legality  of  the  sewer 
hoiids  issued  by  Newport,  Ark.,  have^  been 
settled   by   the   Chancery   Court   and 


bids    for 
the   work   will   soon  be   advertised. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  8  miles  of  sanitary 
sewer  in  Brinkley,  Ark.,  and  are  new  on  hie 
at  the   office  of   the  city  clerk. 

The  City  Council  of  Helena,  Ark.,  has  tak- 
en action  toward  the  purchase  of  the  city  wa- 
ter works  system  before  August  11,  11)11. 
California. 

Street  Committee  of  the  Oakland,  Cal,  City 
Council  has  adopted  the  following  resolutions 
authorizing  the  Board  of  Public  Works  to 
construct  sewers  in  the  crossing  of  Eighth  and 
Castro  streets;  to  connect  side  sewers  in  Jef- 
ferson Grove  and  C;.stro  streets  south  of 
Fourteenth  street;  to  construct  sewers  in  the 
crossing  of  Eighth  and  Grove  streets;  the 
city  engineer  to  prepare  plans  for  sewering  the 
crossings  of  Thirteenth,  Fourteenth  and  Nine- 
teenth streets  with  Alice  street  and  for  paving 
portion  of  Ninth  street  west  of  Webster. 

Reports  from  San  Francisco;  Cal..  are  to  the 
effect  that  the  contract  for  the  construction 
of  the  sewer  in  Kentucky  St.  has  been  award- 
ed to  the  Federal  Construction  Company  for 

$:m,(;oo.  ^  ,    , 

The  Board  of  Trustees,  Willow,  Cal.,  has 
instructed  the  City  Engineer  to  prepare  esti- 
mates of  the  cost  of  constructing  sewers  in 
all  the  outlying  districts  of  the  city.  A  reso- 
lution was.  then  passed  to  call  a  special  election 
to  vote  on  the  proposition  of  bonding  the 
city  to  provide  funds  for  the  work. 

City  of  San  Francisco,  Cal.,  has  let  two  con- 
tracts for  the  construction  of  sewers;  the  first 
to  the  Keystone  Construction  Co.  at  $130,200 
for  the  Powell-Bay-Market  Sts.  Section  of  the 
auxiliary  system ;  and  the  second  to  The  Me- 
tropolis Construction  Co.,  at  $23,181  for  the 
sewer  on  Fourth  and  Kentucky  Sts..  from 
Channel  St.  south. 

The  City  Trustees  of  Vallejo,  Cal.,  have  ap- 
proved submitting  a  proposition  to  the  people 
for  bonding  to  the  amount  of  $75,000  to  con- 
struct a  new  city  hall  and  branch  county  jail, 
bnilding  a  new  r.?ervoir  on  Heniing  hill ; 
also  for  repairing  the  old  reservoir  and  laying 
water  main  to  South  Vallejo  at  a  cost  of 
$00,000. 

Colorado. 

Surveys  have  been  started  at  Colorado 
Springs,  Colo.,  by  the  City  Engineer  prepara- 
tory to  the  construcion  of  two  large  reser- 
voirs to  be  built  on  the  north  slope  of  Pike's 
Peak  to  extend  the  municipal  water  system. 

Connecticut. 

City  Engineer  F.  L.  Ford,  of  Hartford, 
Conn.,  submitted  to  the  council  bis  third  an- 
imal report  ircludirg  under  sewers  proposed 
for  1910  the  following  to  be  constructed  dur- 
ing this  season:  In  Albany  Ave.  from  Bal- 
timore St.  westerly  182  ft.  In  Allen  place 
from  the  terminus  of  the  existing  sewer 
westerly  to  Summit  St.  In  Cabot  St.  between 
Homci^tead  Ave.  and  Albany  Ave.  In  the 
rear  of  Fairfield  Ave.  from  New  Britain  Ave. 
southerly  to  the  top  of  the  hill.  In  Hillside 
.\ve.  from  New  Britain  Ave  to  White  St.  In 
Hillside  Ave.  from  Harbison  Ave.  to  Hamil- 
ton St.  In  Holcomb  St.  between  Blue  Hills 
.•\ve.  and  Ridgefield  St.  In  Homestead  Ave. 
and  across  private  lands  to  Albany  Ave.,  com- 
prising the  third  section  of  the  Homestead 
Ave.  intercepting  sewer.  In  Homestead  Ave. 
between  Cabot  St.  and  Sterling  St.  In  New- 
Britain  Ave.  between  Newington  .\ve.  and 
Park   St.  between  John   St. 


and  Hudson  St.  Across  private  lands  from 
Sisson  Ave.  to  Farmington  Ave.  at  1  remont 
St  In  Washington  and  School  Sts.  from  the 
present  terminus  in  School  St.  to  near  Brown- 
ell  Ave.  In  White  St.  from  Hillside  Ave. 
easterly  and  westerly. 

Bids  were  opened  July  6,  by  the  town  ot 
Putnam,  Conn.,  for  sewer  contract  No.  1,  the 
contract  being  let  to  P.  Suzio  Co.,  New  Brit- 
ain, Conn.,  at  the  following  bid  : 
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District  of  Columbia. 
^Commissioners  of  District  of  Columbia 
Washington,  D.  C,  will  receive  bids  until 
2  p  m.  July  27,  for  furnishing  cast  iron 
water  pipe.  Specifications  can  be  obtained 
from  Chief  Clerk,  Engineer  Department, 
Room  427  District  Bldg ,  Washington,  D.  C. 

•{•Bids  will  be  received  by  the  Commission- 
ers of  District  of  Columbia,  Washington,  D. 
C,  until  2  p.  m.,  July  27,  for  furnishing  cast 
iron  water  pipe  specials.  SpeciScations  can  be 
obtained  from  the  Chief  Clerk,  Engineer  De- 
partment, District  Bldg..  Washington,  D.  C. 
Florida. 
At  a  recent  meeting  of  the  City  Council  of 
Ocala,  Fla.,  a  resolution  was  carried  provid- 
ing that  the  Light  and  Water  Committee 
take  up  the  matter  immediately  of  ascertain- 
ing the  cost  of  installing  a  new  water  plant. 
A.  E.  Boardman.  Treasurer  of  the  Ocala 
Water  Co.,  offers  to  sell  their  plant  far  $100,- 
000  but  no  action  will  be  taken  until  a  com- 
parison of  the  cost  of  the  new  plant  is  made. 
Georgia. 

City  Council  of  Savannah.  Ga.,  has  in- 
structed Consulting  Engineer  Jaudon  to  pre- 
pare estimates  of  the  cost  of  changing  a  num- 
ber of  fire  hydrants  on  York  St.,  West  Broad 
St.,  and  Oglethorpe  Ave.,  to  larger  and  more 
modern  apparatus  and  also  an  estimate  of 
the  cost  of  laying  an  8-in.  water  main  on 
York  St.  to  replace  the  present  4-in.  main, 
between   Drayton   and   Barnard   Sts. 

The  Water  Board  of  Atlanta,  Ga.,  has 
awarded  the  contract  for  constructing  two 
coagulating  basins,  an  intake  tower  and  an 
overflow  tower  to  the  Nichols  Contracting 
Co.,    at    $28,478. 

Idaho. 
Plans  have  been  prepared  for  construction 
of  the  proposed  sewer  system  in  Pocatello, 
Idaho,  by  the  City  Engineer  and  a  meeting 
was  recently  held  by  the  Council  to  make  final 
arrangements  for  the  matter.  Bonds  amount- 
ing to  $in4,788,  were  recently  issued  for  the 
improvement. 

Bids  were  opened  July  11  by  the  City  of 
Sandpoint.  Idaho,  for  constructing  a  sewer 
system,  the  contract  being  let  to  A.  Burns, 
Empire  State  Bldg.,  Spokane,  Wash.,  at 
$37,800.  The  work  includes  the  following : 
One  screen  house,  2,000  lin.  ft.  16-in.  wood 
stave  pipe  outfall,  800  lin.  ft.  30-in.  reinforced 
concrete  pipe  sewer,  4,280  lin.  ft.  18-in.  vitri- 
fied pipe  sewer,  2,267  lin.  ft.  1-5-in.  vitrified  pipe 
sewer,  2,085  lin.  ft.  12-in.  vitrified  pipe  sewer, 
898  lin.  ft.  10-in.  vitrified  pipe  sewer,  4,477  lin. 
ft.  8-in.  vitrified  pipe  sewer. 

Illinois. 

A  hearing  was  held  July  18  at  Princeton, 
111.,  on  the  proposed  South  End  sewer  im- 
provement. The  work  is  estimated  to  include 
the  following  approximate  quantities :  5,780 
ft.  of  15-in.  sewer  complete  with  house  junc- 
tions, $13,005;  2,710  ft.  of  12-in.  sewer,  com- 


plete with  house  junctions,  $2,168;  1,300  ft.  of 
10-in.  sewer,  complete  with  house  junctions, 
$936;  20,730  ft.  of  8-in.  sewer,  complete  with 
house  junctions,  $11,401.50;  1,500  ft.  of  6-in. 
house  drain  extensions,  including  elbows  in 
deep  trenches,  $375;  110  manholes  complete 
with  covers,  $3,080;  11  flush  tanks,  complete 
with  syphons  and  pipe  connections,  $770;  for 
lawful  costs  and  expenses  attending  the  pro- 
ceedings for  making  said  improvements  and 
the  cost  of  making  and  collecting  the  assess- 
ment  therefor,   $1,864.50. 

Advices  from  Joliet,  111.,  state  that  the  proij- 
erty  owners  on  Jackson  St.  between  Eastern 
Ave.  and  Franklin  St.  have  petitioned  the 
city  council  for  the  construction  of  a  sewer 
and  water  main  in  that  district. 

City  Council  of  Mendota,  111.,  has  instructed 
the  Sewer  Committee  to  investigate  the  mat- 
ter of  sewer  extension  at  the  north  end  and 
report  concerning  it  at  the  next  meeting. 

Sewer  Committee  of  the  Paris,  111.,  City 
Council  has  awarded  to  A.  L.  Simons,  at 
$1,669.60,  the  contract  for  the  construction  of 
a  sewer  in  Wabash  Ave.  from  Newton  to 
Jackson    Sts. 

An  ordinance  has  been  passed  by  the  city 
council  of  Streator,  111.,  appropriating  an  ad- 
ditional $3,000  for  the  construction  of  the 
sewer  on  the  Craw-ford  property  in  that  city. 
.•\  petition  is  being  circulated  in  Catlin,  111., 
for  the  proposed  new  sewer  which  is  planned 
to  run  from  the  Jones  branch,  a  little  stream 
north  of  the  village  to  the  south  corporation 
line.  According  to  the  profile  of  the  same  i' 
is  to  be  a  15-in.  sewer  with  manholes  at  all 
the  prominent  street  corners  and  will  be  about 
a  mile  in  length.  The  estimated  cost  of  the 
improvement  is  somewhere  between  $4,000 
and  $5,000. 

Advices  from  Dundee,  III.,  state  that  the 
village  board  of  West  Dundee  is  making  pre- 
liminary plans  for  the  installation  of  a  sewer 
system. 

The  Board  of  Public  Works  of  Alton,  lib, 
has  awarded  the  contract  to  John  Strubel 
for  the  construction  of  a  sewer  in  Logan  St. 
At  a  recent  meeting  of  the  city  council  of 
Rockford,  III,  a  petition  was  presented  from 
property  owners  calling  for  a  sewer  proposi- 
tion on  the  special  assessment  plan  which  aims 
to  drain  the  entire  northeastern  section  of  the 
city    from   the    river   to    Highland. 

Citizens  have  petitioned  the  city  of  Paris 
to  install  a  filtering  or  settling  apparatus  at 
the  water  works  plant  and  the  Council  will 
take  up  the  matter  at  the  next  meeting.  It  is 
supposed  that  the  work  will  require  the  gen- 
era! remodeling  of  the  plant  and  will  necessi- 
tate an  expenditure  of  not  less  than  $25,000. 
On  the  recommendation  of  the  Water 
Committee  the  City  Council  of  Rockford,  111., 
has  decided  to  call  a^  special  election  soon 
for  the  purpose  of  permitting  the  tax  payers 
to  pass  on  the  proposition  of  bonding  the  city 
for  $200,000  in  order  to  bring  the  water  sup- 
ply system  up  to  date. 

A  resolution  has  been  adopted  by  the  City 
Council  of  Springfield.  111.,  providing  that 
the  Mayor,  the  Superintendent  of  Water 
Works  and  the  Water  Works  committee  se- 
lect an  expert  hydraulic  engineer  to  determine 
the  improvements  needed  to  the  present  water 
works  system,  in  order  to  make  it  adequate. 

Indiana. 


Mountain  gt.    In 

Items  marked  thus  •$•  indicate  work  now  open  for  bids, 


4«Bids  are  asked  by  the  Board  of  Public 
Works,  Indianapolis,  Ind.,  until  10  a.  m.,  July 
27,  for  the  construction  of  a  local  sewer  in 
the  alley  between  Spruce  and  Evison  Sts., 
from  Orange  St.  to  first  alley  south  of  Pros- 
pect St. 

^•Board  of  Public  Works,  Indianapolis, 
Ind.,  are  asking  bids  until  10  a.  m.,  July  27, 
for  the  construction  of  local  sewer  in  the  alley 
east  of  Evison  St.,  from  Orange  St.  to  first 
alley  south  of  Prospect  St. 

Board  of  Trustees,  Bloomfield,  Ind.,  on  the 
petition  'of   a   large   number   of   citizens,   has 


July  27,   1910. 


ENGINEERING-CONTRACTING 


48a 


ordered  a  sewer  line  to  be  established  on  Me- 
chanic St.,  between  Seminary  and  Lewis  Sts. 
The  survey  has  already  been  completed  and 
the  work  will  be  started  at  an  early  date. 

The  Town  Board  of  LaFayette,  Ind.,  has 
investigated  the  proposed  route  of  the  sewer 
through  the  bottom  lands  to  the  Wabash 
River  on  the  south  side  and  the  matter  will 
be  taken   up  at  the   next  meeting. 

City  of  Waterloo,  Ind.,  is  considering  the 
extension  of  the  main  sewer  from  McBridge 
Machine  shops  to  the  creek.  The  Cement  Tile 
Co.  has  made  a  propo.sition  to  furnish  the 
necessary  tile. 

At  the  next  meeting  of  the  City  Council  of 
Columbus,  Ind.,  it  has  been  decided  by  prop- 
erty owners  to  present  a  petition  calling  for 
the  construction  of  a  sewer  from  Washington 
St.  to  Home  Ave.,  in  lOth  St.  The  construc- 
tion of  such  a  sewer  would  be  a  means  for 
draining  the  whole  north  end  of  the  city. 

The  Sheehan  Construction  Co.,  Indianapolis, 
Ind.,  has  been  awerded  a  contract  for  con- 
structing a  local  sewer  in  Beecber  St.,  Indian- 
apolis.    Bids  for  this  were  opened  July   11. 

The  Board  of  Public  Works  of  Fort  Wayne 
has  awarded  a  contract  to  Derkheimer  &  Co., 
for  constructing  two  miles  of  l'.i-in.,  15-in., 
18-in.,  and  24-in.  vitrified  clay  pipe  sewer. 
Bids  were  opened  July  14. 

Board  of  Public  Works  of  Indianapolis, 
Ind.,  has  awarded  a  contract  to  Wm.  Bassert 
&  Co.,  Indianapolis,  for  constructing  a  sewer 
in  Cottage  Ave.  Bids  for  this  were  opened 
June  24. 

Iowa. 

^Clerk  of  Sioux  City,  la.,  will  receive  bids 
until  9  a.  m.,  July  30,  for  the  construction  of 
800  ft.  of  4-ft.  X  5-ft.  X  8-in.  tunnel  and  plac- 
ing 800  ft.  of  I6-in.  cast  iron  suction  pipe. 
Bids  will  be  received  for  both  brick  and  con- 
crete.    K.  C.  Gaynor  is  City  Engineer. 

•J*Bids  will  be  received  by  G.  J,  Gittingek, 
City  Clerk,  Chariton,  la.,  until  1 :30  p.  m., 
August  1,  for  the  construction  of  a  water 
main  extending  two  blocks  north  on  Grand 
St.  from  the  present  main  at  the  intersection 
of    Grand    St.    and    Park   Ave. 

•|*Bids  will  be  received  until  .August  10,  by 
the  County  Commissioners  at  Harlan,  la.,  for 
the  establishment  of  the  first  public  drainage 
ditch.  It  will  begin  near  the  town  of  Defiance 
and  run  southeast  about  five  miles  with  two 
miles   of   laterals. 

A  special  election  was  held  at  Essex,  la., 
July  18,  to  vote  on  the  proposition  of  install- 
ing a  sewer  sys'.em  at  that  place.  As  planned 
the  main  sewer  will  be  from  the  river  to  J. 
Taverner's  corner,  consisting  of  a  r2-in.  pipe. 
The  cost  of  the  work  is  estimated  at  $3.o00. 

Council  of  Muscatine,  la.,  has  instructed  the 
City  Recorder  to  publish  a  notice  of  intention 
of  the  sewerage  improvements  to  be  made  on 
West  Hill.  The  work  will  include  the  con- 
struction of  a  new  sewer  in  Lucas  to  Logan 
St.,  across  Logan  to  Climer,  and  then  over  to 
Eighth.  An  alley  extension  through  the  Geiss 
addition,  making  connections  with  the  trunk 
sewer,  is  also  to  be  included  in  the  proposed 
new  district. 

Advices  from  Sigourney,  la.,  state  that  the 
Council  has  decided  to  install  a  sewerage  sys- 
tem for  that  city  and  that  an  engineer  will 
be  employed  at  once  to  make  plans  and  pre- 
pare  estimates. 

City  Council  of  Sioux  City,  la.,  has  decided, 
according  to  an  announcement  made  by  G.  B. 
Healy,  to  install  a  large  well  with  a  daily 
capacity  of  1,500,000  gals,  in  the  eastern  part 
of  the  city.  The  new  well,  which  will  be 
about  .300  ft.  deep  and  1-5  ins.  in  diameter 
will  cost,  it  is  estimated,  about  $7,000. 

City  Council  of  Stuart,  la.,  has  before  it 
the  question  of  erecting  a  new  water  tank  and 
tower  to  replace  the  old  one,  which  is  rap- 
idly giving  out.  The  work  will  call  for  an  ex- 
penditure of  about  $6,000,  it  is  said. 

The  proposition  to  issue  bonds  amounting 
to  $5,000  for  the  water  works  system  at 
Tabor,  la.,  was  carried  July  8.  The  work  will 
include  the  drilling  of  new  wells  and  piping 
the  water  into  the  main  conduit. 

Water  Trustees  of  Waterloo,  la.,  have  or- 

Items 


dered  the  installation  of  water  mains  on  the 
following  streets:  Newell  from  Fourth  to 
Madison ;  on  Ankeny  from  Quincy  to  Adams ; 
on  Randall  from  Sininyside  to  Murphy ;  on 
Conger  from  Broadway  to  Fairvicw.  .Vlains 
were  ordered,  conditional  upon  sewer  being 
placed,  upon  the  following  streets:  On  Fow- 
ler from  Mobile  to  Linden;  on  Edwards 
from  Broadway  to  the  Illinois  Central  belt. 

Iowa. 

•|«City  Clerk  William  Shanllow,  Cherokee, 
In.,  will  receive  lids  until  8  p.  m,,  .\ugust  -, 
for  sinking  deep  well  at  puniptiug  station, 
liids  desired  on   (i-in,,  8-in.  and   lU-in.   well. 

Kansas. 

.\  resolution  Las  been  presented  to  the  city 
commissioners  of  Topeka,  Kan.,  crcatir.g  a 
sewer  district  for  the  extension  of  the  sewer 
at  the  intersection  of  Lincoln  St.  and  Willow 
Ave.  along  Willow  Ave.  to  Lane  St.  thence 
south  to  Fifth  St.  and  from  there  cast  to 
Lincoln   St. 

Advices  from  PiUsburg,  Kan.,  state  that  the 
proposition  recently  .voted  on  to  bond  the  city 
for  the  sum  of  $.3i);),000  was  carried  July  12. 
An  effort  was  recertly  made  by  the  city  of- 
ficials to  secure  a  private  plant  but  no  agree- 
ment could  be  reached. 

J.  W.  Kelso,  lola,  Kan.,  lias  been  awarded 
the  contract  at  $53,242,  for  installing  a  sewer 
system  for  the  city  of  Herington,  Kan.  Bids 
were  opened  July  15.  The  work  includes 
mains,  submains,  septic  tank  and  laterals. 

The  City  Council  of  Herington,  Kan.,  on 
July  20  awarded  the  contract  for  constructing 
about  eight  miles  of  sewer  and  a  septic  tank 
to  J.  W.  Kejso,  lola,  Kan.,  at  $43,242.  Bids 
were  opened  July   15. 

Kentucky. 

4*The  Louisville,  Ky.,  Commissioners  of 
Sewerage  will  receive  bids  until  noon,  August 
5,  at  605  Equitable  Bldg.,  for  the  construction 
of  Section  "A"  Western  Interceptor,  Contract 
72,  the  work  including  the  following  approxi- 
mate quantities:  3,23!J  ft.  of  reinforced  con- 
crete sewer,  diameter  5  ft.,  including  about 
3,239  ft.  of  earth  excavation,  average  cut 
about  19.1  ft.:  about  1,450  cu.  yds.  of  con- 
crete, and  about  67,000  lbs.  of  steel.  J.  B.  F. 
Breed  is  Chief  Engineer  of  the  Commission. 
H.  P.  Eddy.  14  Beacon  St.,  Boston,  Mass.,  is 
Consulting  Engineer. 

Water  Board  of  Henderson,  Ky.,  is  plan- 
ning the  construction  of  a  new  reservoir  to 
have  a  capacity  of  about  6,000,000  gals,  or 
double  the   capacity   of  the  present  one. 

Louisiana. 

.Advices  from  Lake  Charles,  La.,  stale  that 
a  proposition  was  recently  voted  on  at  that 
place  to  issue  bonds  amounting  to  $160,000  for 
the  purpose  of  installing  a  sewerage  system  in 
District  No.  1  embracing  parts  of  wards  2.  3 
and   4. 

Maryland. 

Engineers  of  Baltimore,  Md.,  have  com- 
pleted surveys  for  the  proposed  sewerage 
svstem  for  the  town  of  Centerville,  Md.,  and 
plans  f-or  the  proposed  work  are  now  being 
drawn  up.  Bids  will  be  advertised  as  soon 
as  the  latter  are  completed. 

.\  movement  has  been  started  in  Williams- 
port,  Md..  looking  to  the  establishment  of  a 
water  works  system  for  that  place.  At  a  re- 
cent meeting  held  at  the  Washington  County 
Bank,  the  matter  was  thoroughly  discussed 
and  it  was  decided  to  employ  an  engineer  to 
prepare  estimates  of  the  cost  of  such  a 
project. 

The  Fidelity  Engineering  &  Constructing  , 
Co.,  53  Gunther  Bldg.,  Baltimore,  Md .  has 
been  awarded  the  contract  for  construcf-ig  a 
sewage  disposal  at  the  state  rifle  range  at 
Glenburne  Md.,  for  the  Maryland  National 
Guard  The  work  to  be  done  is  the  building 
of  a  hydrolithic  tank  26  ft.  3  in.  by  14  ft.  3  m. 
6  ft  deep,  to  be  fitted  with  four  flushing 
siphons  each  leading  to  a  separate  sand  filter 
bed  34  ft.  bv  44  ft.  and  4  ft.  deep.  It  is  pro- 
posed at  this  time  to  build  the  hydrolithic  tank 
and  two  of  the  sand  filters. 
marked  thus  •!•  indicate  work  nov?  open  for 


Massachusetts. 


•|«The  Metropolitan  Water  and  Sewerage 
Board,  1  Ashburton  Place,  Boston,  Mass.. 
will  receive  bids  until  2.30  p.  ni.,  August  1. 
for  laying  3,l»8i)  ft.  of  36-in.  cast  iron  water 
|)ipe  and  73il  ft.  of  30-in.  cast  iron  ,^'ater  pipe 
in  Chelsea.  .Mass.  De.xter  Bmckett  is  Chief 
Engineer  of  Waler  Works. 

The  M.  .VIcManus  Contracting  Co.,  Ill 
Wood  St.,  Philadelphia,  Pa.,  has  been  awariled 
the  contract  by  ihc  Hurean  of  Yards  and 
Docks  for  cons  rucling  a  drain  at  the  Nav\ 
Vard,  Boston,  Mass.  'I  he  coniracl  price  wa-, 
$2,673  and  bids  were  opened  July  9. 

Maine. 

+R"<ls  will  be  received  by  Capt.  Joseph  I". 
(jt\m.  Constructing  (Juarlerniaster,  Portland. 
.\Ie..  until  10  a.  m.,  .August  18,  for  the  con- 
struction of  one  brick  fire  station,  plans  98-G., 
at  Fort  Williams,  .Me.,  including  plumbing, 
electric  wiring  and  fixtures;  also  for  the  con- 
struction of  an  ice  house  at  I-'ort  McKinley. 
Me. 

.Arrangements  have  been  completed  by  the 
City  Council  of  Auburn,  .\Ie.,  for  compieling 
the  GotT  Hill  sewer.  The  bill  passed  bv  the 
body  orders  the  Public  Works  Commission  to 
build  325  ft.  of  sewer  on  Hampshire  St.  from 
Goss  St.  to  Gamage  Ave,;  1,250  ft.  on  (Jam- 
age  .Ave.  to  Sheplev  St.;  1,816  ft.  on  Shepley 
St.  to  Lake;  480  ft.  on  Lake  to  Fern  St.,  and 
175  ft.  on  Fern  St.  .At  Goss  St.  the  sewer  will 
connect  with  the  Hampshire  St.  sewer  whicli 
runs  into  the  Androscoggin. 

Michigan. 

The  city  of- Mnnising,  .Mich.,  has  awarded 
a  contract  to  Thos.  E.  Wooley,  LaCrossc, 
Wis.,  at  about  $18,000,  for  constructing  sewers 
to  include  0,834  ft.  of  8  in.  to  24  in.  vitrified 
pipe,  1,985  ft.,  2%x3  ft.  and  3x3%  ft.  concrete 
sewers,  2  bulkheads,  19  manholes,  19  catch 
basins  and  1  lamp  hole.  Bids  were  opened 
July  7. 

The  City  Council  of  Grand  Rapids,  Mich, 
has  adopted  the  resolution  providing  that  all 
public  sewers  depositing  sewage  into  the  old 
river  bed  be  extended  to  the  main  channel  of 
the  .Muskegon  River,  the  work  to  be  done  un 
der  the  supervision  of  the  Sewer  Committer 

The  Board  of  Public  Works,  Saginaw. 
Mich.,  has  approved  a  long  list  of  sewers  re- 
ported by  the  committee  as  necessary  of  con- 
struction during  the  ensuing  year  and  referred 
it  to  the  Council.  There  are  13  streets  in- 
cluded on  the  east  side  and  8  on  the  west  side 
and  the  costs  are  $10,615  and  $10,275  re- 
spectively. Plans  were  also  approved  aivl 
sent  to  the  council  for  the  construction  of  a 
sewer  in  Mackinaw  St.,  esT'mated  to  cost 
$25,3.50  and  a  sewer  in  Bay  St.  between  Alex- 
ander and  Hancock  Sts.,  to  cost  $675. 

City  Council  of  Crystal  Falls.  Mich.,  has 
taken  up  the  matter  of  extending  the  system 
of  water  works  along  Marquette  Ave.  and  at 
the  lower  end  of  Superior  .Ave. 

Minnesota. 

City  Council  of  Rochester,  Minn.,  in  ac- 
cordance with  petitions  received  from  prupertv 
owners,  has  had  plans  and  specifications  pre- 
pared for  the  construction  of  sewers  in  S-ale. 
North  .Main  and  Oakwood  Sts. 

The  Board  of  Public  Works,  St.  Paul. 
Minn.,  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  on  Schcfl^er  St.,  from 
7th  St.  to  Chatsworth  St.  to  John  Lind  for 
$4,300,  which  is  $186  above  the  Engineer's 
estimate. 

The    Winslow    Cummings     Co.,     Chisholni, 
Minn.,  at  $14,462,  was  the  low  bidder  July  2J 
for  constructing  two  reinforced  concrete  set 
tling  basins  for  the  city  of  Chisholm.  .Minn. 

F.  H.  Gray,  Fergus  Falls,  .Minn.,  has  been 
awarded  a  contract  at  $364  for  constructing' 
a  sewer  for  the  city  of  Fergus  Falls.  Bid^ 
were  opened   July   IS. 

Missouri. 

The  proposition  to  issue  bonds  amounting 
to  $1,000,000  for  the  water  works  system  in 
Kansas  City,  Mo.,  was  carried  at  the  recent 
bids. 
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election.  A  bond  issue  of  $25,000  for  the 
sewers  was  also  carried. 

City  Engineer  Lawler  of  St.  Joseph,  Mo., 
after  an  inspection  of  the  lower  Blacksnake 
sewer  reports  that  the  portion  between  the 
foot  of  Dewey  Ave  and  Third  St.,  a  distance 
of  5  blocte,  is  badly  in  need  of  repairs.  The 
cost  of  the  necessary  work  is  estimated  at 
$15,000. 

Advices  from  St.  Louis,  Mo.,  state  that  the 
city  council  of  Edwardsville,  111.,  has  author- 
ized the  right  of  way  for  a  central  outler  sew- 
er and  condemnation  proceedings  will  be  com- 
menced shortly  against  the  property  owners. 
As  planned  the  new  sewer  will  run  througn 
the  Steam  Mill  branch,  which  has  been  an 
open  sewer  for  many  years. 

The  town  of  Windsor,  Mo.,  at  a  recent  elec- 
tion voted  to  issue  bonds  amounting  to  $05,- 
000  for  the  installation  of  a  water  works 
and  sewerage  system. 

Advices  from  St.  Louis,  Mo.,  state  that 
Maplewood  will  soon  call  a  special  election 
to  vote  on  the  franchise  for  furnishing  water 
to  that  suburb.  The  franchise,  which  has 
been  approved  by  the  city  council  and  accepted 
by  the  water  company,  is  to  run  20  years  un- 
less Maplewood  is  annexed  to  St.  Louis,  in 
which   event  it   lapses  in   15  years. 

Montana. 

^iState  Board  of  Examiners,  Helena,  Mont., 
will  receive  bids  until  3  p.  m.,  August  8,  for 
the  erection  and  completion  of  certain  im- 
provements at  the  State  Reform  School, 
Miles  City,  Mont.  The  work  is  as  follows: 
Fir.st— A  water  system  of  the  Kewanee  or 
similar  type,  to  consist  of  two  6  ft.  by  26  ft. 
Kewanee  plain  pneumatic  taiTks,  with  all 
necessary  appliances  to  complete  system.  Sec- 
ond—Two fire  hydrants,  with  necessary  pipe 
connections  and  lire  hose.  Third — One  brick 
kitchen  and  bakery  building  40  ft.  1  in.  long 
by  22  ft.  3  in.  wide.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  president  of 
said  Reform  School  at  Miles  City,  Montana, 
or  at  the  office  of  the  State  Board  of  Ex- 
aminers, at  Helena,  Mont.,  Copies  of  the 
specifications  for  the  water  system  may  be 
had  on  application  to  either  of  said  offices.  A. 
N.  Yoder  is  Secretary  of  the  Board. 

Bids  were  received  by  the  City  Council  of 
Missoula.  Mont.,  for  the  construction  of  the 
proposed  sanitary  sewer  system  from  the  fol- 
lowing firms :  James  Kennedy  Construction 
Company  of  Salt  Lake,  R.  M.  Bartson  &  Co. 
of  Butte.  J.  H.  Fifer  of  Spokane,  G.  A.  Hag- 
gatt  of  Fargo,  North  Dakota,  and  S.  Kog- 
lund,  Nordstrom  &  Co.  of  Butte.  The  city 
attorney  was  instructed  to  pass  on  the  legality 
of  the  bids  and,ieport  at  the  next  meeting. 

City  Cot^.-al  of  Billings,  Mont.,  has  de- 
cided to  construct  a  sewer  east  in  the  alley 
between  Minnesota  Ave.  and  First  Ave.  south 
from  24th  St.  to  the  Drainage  ditch,  thus 
creating  a  special  improvement  district.  The 
railroad  which  will  be  benefited  by  this  work 
will  pay  $1,720  toward  the  cost  of  the  work. 

Nebraska. 

^•City  Clerk,  J.  C.  Gay,  Orleans,  Nebr.,  will 
ask  for  bids  until  7  p.  m.,  August  5,  for 
necessary  labor  and  material  for  the  construc- 
tion of  a  system  of  water  works  including: 
Brick  pumping  station,  steel  stand  pipe  12  ft. 
in  diameter  by  80  ft,  high,  with  concrete 
foundation,  1-25  h.  p.  gasoline  engine  with 
foundation,  pipe  connections  and  belt;  system 
of  approximately  3  miles  of  8,  6  and  4-in. 
water  mains,  with  hydrants  and  valves.  (The 
water  supply  will  be  developed  by  the  city 
ready  for  belt  attachment  from  gasoline  en- 
gine.) A  certified  check  for  $500  made  pay- 
able to  the  order  of  J.  C.  Gay,  City  Clerk, 
will  be  required  with  each  bid.  C.  F.  Sturte- 
vant,  Holdredge,  Nebr.,  is  Consulting  Engi- 
neer. 

The  York  Water  Co.,  of  York,  Nebr.,  has 
offered  its  plant  to  the  city  for  $52,500  and 
the  Council  is  seriously  considering  calling  an 
election  to  vote  on  the  proposition  of  install- 
ing a  new  system.  As  mentioned  in  our  last 
issue  the  city  offered  $50,000  for  the  plant. 

Committee  is  circulating  a  petition   in  De- 


catur, Nebr.,  asking  the  town  board  to  call 
an  election  to  vote  on  issuing  bonds  amount- 
ing to  $15,000,  the  sum  thought  necessary  for 
the    installation    of   a    water   works   plant. 

.\  proposition  has  been  placed  before  the 
South  Omaha,  Nebr.,  residents  by  Theodore 
Jacobson.  representative  of  Boston,  Mass., 
capitalists,  who  proposes  to  install  a  water 
works  svstem  for  that  section  of  the  city.  He 
plans  to  build  a  standpipe  reservoir  at  42d 
and  W  Sts.  or  in  that  vicinity  and  pump  water 
from  the  Platte  River,  a  distance  of  15  miles. 

New  Jersey. 

^Bids  are  asked  until  8  p.  m.,  August  3,  by 
Water  and  Sewer  Committee  of  City  Council. 
Ventnor  City.  N.  J.,  for  the  construction  of  a 
sewage  disposal  plant.  W.  I.  Risley  is  City 
Engineer. 

^Bids  are  asked  until  8  p.  m.,  August  10, 
by  S.  G.  Willets.  Clerk,  Madison.  N.  J.,  for 
the  construction  of  12  miles  of  sewers  from 
9  to  18  in.  in  diameter  with  manholes,  flush 
tanks  and  other  appurtenances  and  a  small 
sewage  ejector  station.  A  certified  check  for 
$3,000   must   accompany  each   bid. 


NOTICE  TO  CONTRACTORS. 

Miles  City.  Mont. 
Sealed  proposals  will  be  received  at  the 
ofBce  of  the  City  Clerk  of  Miles  City. 
Mont.,  up  to  three  (3)  o'clock  p.  m.  of 
Monday,  the  22d  day  of  August.  1910.  for 
furnishing  certain  materials  and  con- 
structing extensions  and  improvements 
to  the  water  works,  electric  lighting  and 
sewer  systems  for  said  city;  separate  bids 
being  entertained  as  follows: 

1.  For  furnishing  all  materials  and 
constructing  main  and  outfall  sewers, 
sewage  pumping  and  disposal  plants. 
Certified  check.   $5,000. 

2.  For  furnishing  certain  materials  and 
constructing  Intake  and  reinforced  con- 
crete settling  basins,  filter  chambers,  etc. 
Certified  check.  $2,000.00. 

3.  For  hauling  and  laying  cast  iron 
pipe  and  setting  hydrants  and  valves. 
Certified   check.   $500.00. 

4.  For  furnishing  materials  and  con- 
structing power  house.  Ceertifled  check 
$500.00. 

5.  For  furnishing  f.  o.  b.  cars.  Miles 
City.  Mont.,  all  cast  iron  pipe  and  fittings. 
Certified  check.   $2,000.00. 

6.  For  furnishing  f.  o.  b.  cars.  Miles 
City.  Mont.,  all  hydrants  and  valves. 
Certified  check.  $500.00. 

7.  For  furnishing  and  erecting  steel 
tower  and  tank  of  200.000  gals,  capacity, 
all  at  an  elevation  of  not  less  than  100 
ft.,  and  furnishing  and  erecting  a  steel 
chimney  and  breeching;  chimney  to  be 
72  ins.  in  diameter  and  lOO  ft.  high.  Cer- 
tified check,   $1,000.00. 

S.  For  furnishing  all  equipment  and 
installing  a  mechanical  filter  plant  of  4 
units,  each  having  a  capacity  of  500.000 
gals,   per  day.     Certified  check,   $1,000.00. 

9.  For  furnishing  all  pumping  machin- 
ery, consisting  of  six  (6)  turbine  and 
centrifugal  type,  motor  driven  units.  Al- 
so two  (2)  steam  driven  air  compressors. 
Certified  check,   $1,000.00. 

10.  For  furnishing  f.  o.  b.  cars.  Miles 
City.  Mont.,  and  supervising  the  erection 
of  one  (1)  fully  equipped  air  lift  system 
for  sewage  pumping.  Certified  Check. 
$200.00. 

11.  For  furnishing  f.  o.  b.  cars.  Miles 
City,  Mont.,  one  250  K.W.  60  cycle,  3- 
phase,  2.300  volt  generator;  one  50  h.  p. 
motor  and  two  15  K.W.  exciters.  Certi- 
fied check.  $200.00. 

12.  For  furnishing  and  supervising 
erection  of  at  Miles  City.  Mont.,  one  300 
h.  p.  Corliss  engine.  Certified  check, 
$200.00. 

13.  For  furnishing  f.  o.  b.  cars.  Miles 
City.  Mont.,  all  power  station  switch- 
board equipment.  Certified  check.   $100.00. 


Items  marked  thus  •i-  indicate  work  now  open 


14.  For  furnishing  two  (2)  three-phase 
armatures  for  General  Electric  120  K.W. 
single  phase  generators  now  in  use  in 
lighting   plant.     No   check. 

All  of  the  above  material  and  work  to 
be  furnished  and  constructed  in  accord- 
ance with  the  plans  and  specifications  on 
file  at  the  office  of  the  City  Clerk,  and 
at  the  office  of  the  Engineers,  where  bid- 
ders will  have  ample  opportunity  to  eon- 
sult  them. 

Any  one  desiring  a  set  of  plans  for  per- 
sonal" use  in  submitting  a  bid  may  obtain 
the  same  by  application  to  the  Engineer:^, 
and  payments  as  follows  to  cover  the  cosi 
of  the  prints: 

Section  1 $10. On 

Section    2 l"-"" 

Sections  3.  4  and  S.  each 2.0  : 

Sections   5.   6.    7,    9,    10.    11,    12.    13   and    14, 

no  charge. 
Complete  set  of  all  plans.  $15.00. 

Specifications  covering  Sections  10.  11. 
12  and  13  will  be  obtained  by  addressing 
Superintendent  of  Water  and  Light,  Miles 
City,    Mont. 

The  city  reserves  the  right  to  reject 
any  and  all   bids. 

All  payments  will  be  made  in  cash. 
GEO.  W.  FARR,   Mayor. 
J.  E.   FARNUM.   City  Clerk. 
BURNS  &  McDonnell.  Engineers. 

Scarritt  Bldg..   Kansas  City.  Mo. 


ADVERTISEMENT. 

Houston,  Te.xas,  July  7.  1910. 
Flans  and  specifications  are  invited  for 
the  heating  and  ventilating  system  of  the 
Houston  City.   Auditorium. 

Contractors  submitting  bids  are  re- 
quired to  submit  their  own  layout  with 
complete  specifications. 

It  is  proposed  to  heat  the  Auditorium 
proper  by  the  Plenum  System,  and  the 
offices  by  direct  radiation.  The  outside 
temperature  to  be  taken  at  10  degrees 
above  zero  and  inside  air  to  be  heated  to 
70  degrees.  Seating  capacity  of  Audito- 
rium 7.000.  and  each  seat  to  be  provided 
with  2,400  cubic  feet  of  air  per  hour. 
Change  of  air  to  be  every  20  minutes,  and 
air  to  be  washed. 

The  Contractor  is  to  guarantee  that  the 
apparatus  when  completed  in  accordance 
with  his  specifications  and  plans  will  be 
of  ample  capacity  to  evenly  maintain  a 
temperature  of  70  degrees  F.,  when  the 
outside  temperature  is  at  10  degrees 
above  zero,  and  that  the  apparatus 
throughout  will  have  a  free  and  rapid  cir- 
culation when  in  operation. 

Bids,  plans  and  specifications  to  be  ad- 
dressed to  Dan  C,  Smith,  Jr.,  City  Secre- 
tary and  controller  of  the  City  of  Hous- 
ton. Bids,  etc.,  to  be  received  until 
Aug.  1,  12  M..  or  noon. 

Plans  of  Auditorium  can  be  seen  at  the 
offices  of  Mauran  &  Russell,  architects, 
St.  Louis,  and  at  the  office  of  F.  L.  Dor- 
mant, Consulting  Engineer,  Houston, 
Texas. 

A  certified  check  of  the  bidder  on  any 
bank  in  Houston.  Texas,  payable  to  the 
order  of  H.  B.  Rice,  Mayor,  for  5  per 
cent  of  the  bid  will  be  required  to  be  de- 
posited with  each  bid,  plans  and  specifica-' 
tions. 

Bidders  must  examine  the  building  be- 
fore submitting  their  bids.  The  success- 
ful bidder  will  be  required  to  give  bond 
and  comply  with  the  City  Charter  re- 
specting contracts  and  to  execute  the 
usual  form  of  contract  as  prepared  by  the 
City  Attorney. 

The  right  is  reserved  to  reject  any  or 
all  bids,  plans  and  specifications  or  to  ac- 
cept any  bid  considered  advantageous  to 
the  City  of  Houston.  Texas. 

H,  B.    RICE,  Mayor. 


(Proposal    Advertisements     Continued     on 
Page  49.) 

for  bids. 
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Fne^ineeririff-Confrarfino"  ^."'  ^"'■'"'°"  t'lroughout,  but  we  beiieve  that 

Ull^lllC^Cl  lIl^-VUIIll  dtllllg  the  part  of  greatest  significance  and   value  is 
A  Weekly  "llethods  and  Cost"  Journal  ten  paragraphs  in   which  the  author  pre- 
fer  Civil   Engineers  and   Contractors,  sents  his  theories  on  organization.     Here   are 
Published  every  Wednesday  by  Summarized  three  of  the  most  important  laws 
THE  MYRO\  C  CLARK  PT^RT  y^HTwr  rn  °^  management  engineering :  First,  the  divorc- 
IHH.MlKUAL.LLAKKPLBLIbHINGCO.  mg  of  planmng  from  performance,  second  the 
3oo  Dearborn  Street,  Chicago  increasing  of  reward  with  increased  perform- 
Telephone  Harrison  6198  ance  and  third  the  keeping  of  regular  unit  cost 
New  York  Office:  13-21  Park  Row  reports.     Once  these  rules  arc  grasped  by  offi- 
Teiephone  .i6i3  cortiandt  cials  in  charge  of  Street  cleaning  and  put  hon- 

'                                                     estly  into  force  street  cleaning,  instead  of  be- 

r'^il  Q^TinT       ^^'"'^ 1  '"S  °"^   °f   the     most     unsatisfactorily     per- 

CT   .MURRAY Editors  formed  tasks  in  American  city  housekeeping, 

H  P  klRKL.'^xb J  ",'"  become  one  of  the  best  performed  tasks. 

MVRON  C.  CLARK '.    '    '    '   Publisher  commend    Mr.    Fetherston's    remarks    on 

F.P.BURT Manager  organization    not   only   to   street   cleaning  offi- 

===^=^=^=^===^:^==^  cials,  but  to  contractors;  the  laws  there  cnum- 

^H?^^^^^"^/^-,  .^"^^f^   i^'^ypl'  •"»  Advance).—  Crated   apply   to   construction     work     of     all 

$1.00  a  year  (oStssues)  ««  Umted  States,  Cuba.  Mex-  kinds 
ico,   Alaska,   Hawaii,    Guam,  Porto   Rico,   Philippine 

Islands,  Republic  of  Panama,  Canal  Zone  and  Island ~~ 

t^x  itar^BB  issues)  to  Dominion  ot  Canada.  Panama    Canal     Eicavation    Increased 

Si.OOayear  (SI -issues)  to  alt  other  countries.  7)000,000    Cu.    YdS.,    But    the    CoSt 

Rerniuanee  by  Draft.  Post  Office  or  Express  Money  Will    Bc    the    Same. 

ADVERTISING  RATES  sent  on  application.  An    increase    of    over    7,000,000    cu.    yds.    is 

Entered  as  second-class  matter,   April   17,  1907    at  the  ^^'^^ ,   ^^     t*^^    '^*^5*    figures    of    the     Panama 

Post  Office  at  Chicago,   Illinois,  under  act  of  March  Canal    engineers    in    the    amount    of    excava- 

^^-  ^^~^-  tion    in    the    Central    Division,    which    is    sub- 

^^^^=^=^^^^^^^=^^=^==^  stantially  the  Culebra  Cut.     About  a  fifth  of 

PONTFNTS  ''^'^  increase  is  because  of  changes  in  dimen- 

V,.  vy  11   1  1. 11  10.  sions_   but   the   great   bulk  is   allowance   made 

■  for   slides.     In   1909  such   slides   required  the 

excavation  of  884,5.30  cu.  yds.  and  in  1910  the 

EDITORIAL  SECTION:  amount  was  2,649.563  cu.  yds.     These  amounts 

Organization    in    Street    Cleaning S3  pre  closelv  7  ner  rent  and    18  ner  rpnt  nf  th<» 

Panama  Canal  Excavation  Increased  7,000.-  t!,L\   rJH:        P  .^^  .S'^"^  ana  10  per  cent  ot  the 

000  Cu.  Yds..   But  the  Cost  Will  be  the  t°tal  Central  Division  excavation  for  the  two 

Same     .• 89  vears    narfied.      In   the   new    estimate    a    total 

^fiT^nc"""  ^^  ^  Means  of  Promoting  Ef-  of    34,896,483    cu.    yds.    is    named    as    the    re- 
The'!"roraisedVaVue' 'it' the 'Railways 'in  maining    yardage    to    be    removed    from      the 
Five    States    and    the    Probable    Cost    of  Central    Division,   and    18   per   cent   of   this    is 
Reproducing  All  Railways  in  America....  S9  6.280.000  cu.  yds.,  which  is  not   far   from   the 
CONCRETE  SECTION:  amount    allowed    for   slides    in   the   new    esti- 
Combined   Unit   and   Monolithic   Method   of  mate.      While    we    are    not    particularly    con- 
S-y^'Bu'iM^n   ^  ^'*"'f°'"'='=<^  Concrete  Fac-  cerned    with   these   specific  amounts   the   state- 
Cost"^  of   ConTtfucting'  'Conc'r'e'te'  'AbutnieAts  "?^"t   ^'''"ch   prefaces   their   publication    in   the 

for  a  Railway  Bridge 92  Canal  Record  attracts   notice:   "It  is  believed 

Cost  of  an  SxS-Ft.  Concrete  Box  Culvert...  93  that    they    will    not   afifect    either    the    time    of 

EARTH  AND  ROCK  SECTION:  completion    of    this    part    of    the    work    or    its 

Two    Months'    Record   of    Steam    Operated  cost."     The  explanation  is  that  the  excavation 

3% -in.   Percussion  Drill  in  Quarrying  tor  is   being  done   much    faster   and   cheaper   than 

Crushed   Stone    93  ".■   ■      .     ,       ,          .,       c.      1          »        .■ 

A    Record    of    Blast    Hole    Drilling    with    a  was    anticipated   when   the    final   cost   estimate 

Well   Drilling  Machine 93  of    October.    1908,    w-as    made.      As    w.e    h.ive 

A   Device  for  Making  Subsurface   Tests  of  a  livelv  recollection  of  the  disdain  with  which 

EfampTes'"o^f   Operation .^°:'.'.'.  .^'.'".\  .^""l"  94  ^°™<=  °f  °"^  engineering  contemporaries,  who 

Record  of  Gravel  Ballasting.  Using  Hopper  have    strenuously    upheld    the    policy    of    day 

Bottom  Coal  Cars  on  a  T5-Mile  Haul 95  labor  work  at   Panama,  greeted  our  criticism 

ROADS  AND  STREETS  SECTION:  of  the  estimate  of  1908  as  based  on  extrava- 

The  Training  and  Duties  of  a  Street  Super-  gant    excavation    costs,    this    explanation      in- 

intendent    . ..     9G  terests    tis.       It    would    appear    now    that    the 

Supplementary  Reports  on  the  1907  and  190S  pctimateH    iTnJt  r-nctc  r,f   IQAS  ivprr.  pnr,i.t»Ii   >r,n 

Dust   Prevention   and   Road   Preservation  est  mated   unit  costs  ot   lyus  were  enough  too 

Experimental   Work   on   the   U.    S.    Office  high  at   least  to  provide   for   i.tH)0,000  cu.  yds. 

of  Public  Roads 97  extra  excavation  and  still  be  within  the  total 

Experimental    Work    m    1909    of    the    U.    S.  -.ctirmtpH   <-r.cf 

Office  ot  Public  Roads  in  Dust  Prevention  estimatea  cost. 

and   Road   Preservations 9S  

.n  Inexpensive  Pocket  Compass 104  Competition  as  a  Means  of    Promoting 

WATER  WORKS  AND  SEWER  SECTION:  „^    . 

Some  Structural   Details   of  the  River  Des  limciency. 

Ma '''!.. '^°"'.^?'''""'   ^'''^'""  "'   ^'-   ^"'^'  105  Efficiency  is  promoted  by  competition.     Any 

Availability' 'of 'underground' 'water's'' 'for    "  man  having  sap  works  best  and  plays  hardest 

Manufacturing  Purposes;  Methods  of  Se-  where    a    rival    is   in   the   field,    be   the      stake 

curing   Such  W^aters  with   Some   Costs 106  mnnev    fnme  or  the  fnvnr  nf  a   m-iid       Tt  is  .t 

Some  Costs  of  Small  Sewer  Work  by  Dav  mone\,  lame  or  tne  tavor  01   a  mam.     11  is  a 

Labor  in  Baltimore,   Md ".108  common  and  a  perfectly  logical  thing  to  make 

GENERAL  SECTION'  "^^  °^  ''"'^  ^act  in  engineering  production.  Pit- 

The  Necessity  for  Standardizing  Contracts  ''"«   man    against   man   or  gang  against   gang 

of  the  City  ot  New  York 110  promotes   efficiency   by   introducing   into  every 

Methods  and   Costs  of  Tracklaying  with  a  dav  tasks  the  elements  of  rivalry  and   reward 

Harris  Tracklaying  Machine  Ill  i^r  victory.     There  is  no  gainsaying  the  truth 

LETTERS  TO  THE  EDITOR:  of   this.      It   is   not   true,   however,   that   it   is 

Formula    for    a    Waterproofing    Paint    for  enough   merelv  to  bring  about     rivalry.     The 

Tim°e"''for^  Rimbv'ing "Fm-ms"ln "Concrete"^  competition  must  be  wisely  directed  or  it  may 

Sewer  Work   Ill  result  in  more  evil  than  good. 

Errors  in  Public  Land  Surveys Ill  We  are   led   to   make  the  above  statements 

T.?^^%Z"r?lT ^^  ^"""'''^  °"  ^^'■'"*^'^'^'«  Soil.. 112  by  the  story  of  an  engineer  who  had  .to  take 

^'"'fiSJES^R'iNS'^OWET'iE^'-    ''"^.':..^.'':il2  °''"  a   construction  work  on  which   the  pit- 

PERSONALS  ...                                                   ll'  ''"S  of   foreman  against   foreman,  and     gang 

CATALOGS  WORTH  HAVING     ..!.!.!ll2  against  gang  even  to  the  extreme  of  working 

on    racial    and    religious   prejudices    had   been 

'  made  a  star  feature  of  tlie  management.  The 

Organization  in   Street   Cleaning.  engineer    found   a   very   pretty   mess   on     his 

"  hands.    Rivalry  had  run  wild.     It  had  become 

The  qualifications  required  of  a  superintend-  in  the  minds  of  the  men  and  to  a  very  great 

ent  of   street   cleaning  and  the   duties   of  his  degree  in  the  minds  of  their  foreman  the  vital 

office  are  presented  briefly  on  another  page  of  thing  that  the  "Irish"  had  beaten  the  "Dagos" 

this  issue.     This  discussion  is  worthy  of  care-  or  vice  versa,  rather  tlian  that  a  good  24  hours 
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progress  had  been  made.  Trickery  had  de 
velopcd.  Mike's  gang  felt  elated  when  it  could 
leave  the  work  in  such  shape  that  Giuseppe's 
gang  which  followed  must  spent  so  much 
time  in  clearing. the  way  that  its  output  fell 
short  of  that  of  its  rival.  The  gossip  of  the 
bunk  house  was  not  of  records  and  output, 
but  of  the  fulness  and  snap  of  Giuseppe's 
maledictions  and  in  speculation  on  the  proba- 
ble nature  of  his  "come  hack."  The  trouble 
was  overcome  only  by  discharging  half  of  the 
men  and  reading  the  riot  act  to  the  other  half. 
Naturally  the  engineer  disparages  competition. 
Doubtless  the  case  is  an  extreme  one,  but 
also  one  not  at  all  improbable  of  occurrence. 
It  illustrates  the  important  point  that  the  in- 
troduction of  competition  in  engineering  pro- 
duction, while  strong  for  good,  may  become 
strong  for  evil.  In  shoveling  earth  into 
wagons  or  in  unloading  rails  from  cars  as 
mentioned  elsewhere  in  this  issue,  pitting  gang 
agains  gang  in  competition  is  a  simple  matter, 
but  in,  say  tunnel  work,  where  the  efTectivc 
work  of  one  shift  depends  on  the  honest  and 
efficient  performance  of  its  task  by  the  preced- 
ing shift  there  must  be  stern  and  wise  direc- 
tion of  competition  or  its  value  ceases.  Condi- 
tions will  determine  the  best  manner  of  this 
direction;  its  necessity  is  the  point  we  make 
here.  It  may  frequently  be  the  part  of  wis- 
dom to  eliminate  all  tendency  to  rivalry.  Be- 
cause this  happens  we  may  not  condemn  all 
rivalry  at  all  times.  Just  as  certainly  as  there 
are  cases  where  its  wisdom  is  doubtful,  so  are 
there  cases  Where  it  is  a  powerfully  effective 
means  for  increasing  performance. 


The  Appraised  'Value    of    the  Railways 
In  Five    States    and    the    Probable 
Cost  of  Reproducing  All  Rail- 
ways in  America. 

The  failure  to  provide  fur  an  appraisal  of 
American  railways  is  probably  the  most  ser- 
ious defect  of  the  Interstate  Commerce  Bill 
just  passed  by  Congress.  Such  an  appraisal 
is  certain  to  be  made  by  all  the  states  acting 
individually,  unless  the  Federal  government 
shall  soon  enter  upon  the  task. 

It  will  doubtless  surprise  even  those  who 
are  conversant  with  railway  matters  to  hear 
that  the  mileage  of  more  than  twenty  per 
cent  of  all  steam  railways  in  the  United 
States  has  been  appraised,  or  is  now  being 
appraised,  by  the  railroad  or  tax  commis- 
sions of  individual  states.  The  following  is 
a  list  of  the  states  that  have  taken  this  ac- 
tion, and  the  respective  railway  mileage  as 
given  in  the  1907  report  of  the  Interstate 
Commerce  Commission : 

Michigan    8,97C 

Minnesota  8,286 

Nebraska    . . . ; "i.Si".". 

New  Jersey   '2.-\'*:\ 

Texas  IS.i'vs 

WashinKlon  3.S07 

Wiscon.sin  ....   7,62G 

Total    49,851 

With  the  exception  of  Nebraska  and  New- 
Jersey  the  appraisal  of  this  mileage  has  been 
completed.  The  total  railway  mileage  in  the 
United  States  in  1907  was  229,951. 

Many  other  states,  particularly  in  the  west, 
would  have  begun  similar  appraisals  before 
this  had  it  not  been  hoped  that  the  Federal 
government  would  soon  come  to  a  realization 
of  the  importance  of  ascertaining  what  the 
physical  property  of  the  railways  is  worth. 
This  hope  has  been  buoyed  by  the  frequent 
recommendations  in  the  reports  of  the  Inter- 
state Commerce  Commission  itself,  giving 
reasons  why  a  general  apprais.il  !<!  necessary 
to   a    comprehensive   grasp  making 

problems. 

Doubtless  the  Spr.kane  rate  ci-c,  which  was 
the  first  to  come  iiefore  that  commission  un- 
der the  Hepburn  law,  has  served  to  impress 
the  Commission  more  forcibly  than  ever  the 
necessity  of  an  appraisal  of  all  the  railways. 
The  Northern  Pacific  _  and  Great  Northern 
railways  offered  in  evidence  what  purported 
to    be    .m    accurate    estimate    of    the    cost    of 
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reproducing  their  respective  railway  systems, 
and  upon  this  evidence  they  tried  to  prove 
that  their  freight  rates  not  only  were  not 
excessive,  but  that  they  were  so  low  as 
scarcely  to  yield  a  legal  rate  of  interest  on- 
the  cost  of  reproducing  the  physical  property. 

It  has  been  argued  by  members  of  Con- 
gress in  recent  debates  that  the  enormous  cost 
of  a  general  railway  appraisal  should  be  con- 
sidered, and  that  the  Interstate  Commerce 
Commission  would  have  power  anyway  to 
make  an  appraisal,  if  one  were  needed,  in  any 
particular  rate  case.  This  argument  will 
crumble  under  its  own  weight  when  it  is 
generally  realized  that  an  appraisal  of  every 
mile  of  railway  in  the  country  can  be  made 
for  less  than  three  million  dollars.  It  will 
be  soon  apparent  also  that  even  if  the  cost 
were  many  times  three  millions,  it  would  prove 
a  wise  investment  of  public  money,  if  only  to 
secure  prompt  decisions  in  rate  cases  like 
that  of  Spokane,  just  mentioned.  The  new 
railway  law  will  soon  result  in  hundreds  of 
important  rate  cases,  in  nearly  every  one  of 
which  the  shippers  will  contend  that  the  rail- 
ways are  seeking  to  make  profits  on  watered 
stock,  while  the  railways  will  contend  .hat  if 
present  prices  of  materials,  land  and  labor  be 
applied  to  their  physical  property  it  will  be 
found  that  the  annual  returns  upon  this  cost 
of  reproduction  are  less  than  in  any  other 
large  business. 

Based  upon  the  o-xperience  in  five  states  that 
have  made  appraisals,  it  may  be  safely  predict- 
ed that  $10  per  mile  of  railway  roadbed,  or 
less  than  2  cts.  per  $100  of  railway  property, 
will  cover  the  cost  of  a  general  appraisal, 
if  properly  managed.  The  cost  to  individual 
states  is  greater  than  it  would  be  if  all  the 
railways  were  appraised  at  one  time,  due  to 
the  higher  percentage  of  overhead  charges  for 
management  of  the  appraisal,  as  well  as  to  the 
higher  cost  of  appraising  the  rolling  stock. 
As  it  now  stands,  each  state  must  appraise  all 
the  rolling  stock  of  all  the  railways  that  enter 
the  state,  for  in  no  other  way  is  it  practicable 
to  prorate  the  co.st  of  rolling  stock.  This  is 
no  small  part  of  the  expense  of  an  appraisal. 

While  the  time  required  for  an  appraisal 
is  so  great  as  to  make  it  almost  prohibitive 
if  undertaken  solely  to  establish  facts  in  one 
rate  investigation — as  in  the  Spokane  rate  case 
— it  is  surprisingly  small  when  viewed  as  an 
undertaking  upon  which  untold  future  decis- 
ions will   rest.     In  each  of  the   -leveral  states 


above  enumerated  it  has  taken  12  to  2-1  montlis 
to  make  the  appraisals,  and  it  need  take  no 
longer  to  appraise  all  states  together  than  to 
appraise  a  single  state  by  itself,  the  time  ele- 
ment being  merely  a  function  of  the  number 
of  engineers  and  clerks  employed  to  make  the 
appraisal.  With  an  efficient  organization  it 
should  not  be  difficult  to  appraise  every  mile 
of  railway  in  the  United  States  within  18 
months  after  the  preliminary  conferences  be- 
tween the  commission  and  the  engineers  se- 
lected  to   manage   the   different   divisions.  _ 

Much  speculation  has  found  its  way  into 
print  as  to  the  actual  cost  of  the  average  mile 
of  railway  in  America.  In  a  recent  magazine 
article  of  the  sensational  sort,  it  was  stated 
that  $1.5,000  a  mile  would  build  and  equip 
the  average  railway,  which  is  now  capitalized 
at  more  than  four  times  this  sura.  Other 
writers  have  carelessly  supposed  that  the 
"book  costs"  reported  by  the  railways  to  the 
Interstate  Commerce  Commission  could  be 
used  as  a  guide.  Such  "book  costs"  are  usual- 
ly meaningless  when  used  as  criteria  of  the 
actual  amounts  of  cash  e.xpended  in  construc- 
tion. 

The  funded  debt  of  the  railways  unques- 
tionably represents  the  minimum  probable 
cost  that  should  be  assigned  to  them,  and  that 
is  $30,300  per  mile  of  roadbed.  However,  the 
total  funded  debt  and  stock  outstanding 
amount  to  $67,500  per  mile.  Hence  between 
these  limits  lies  the  cost  of  building  and 
equipping  the  average  road. 

Using  the  latest  reports  at  hand,  we  have 
compiled  the  following  tabulation  of  the  cost 
of  reproduction  (new)  of  the  railways  already 
appraised  in  five  states. 

Miles  of  Cost  per 
State.  roadbed.       mile.  Total. 

Michigan     7,813         $26,138         $    204,191,09] 

Wisconsin     7.090  34.624  244,128,868 

Minnesota     7.596  54,204  411.735,195 

Washington    3.006  64,600  194,057.240 

Total     .25,705         $41,030         $1,054,582,394 

Texas    12,373         $17,198         $    212,790.854 

Grand   total    ..38,078         $33,290         $1,267,373,248 

The  most  recent  figures  for  Michigan  are 
not  at  hand,  but  those  given  will  serve  the 
present  purpose,  which  is  to  show  roughly, 
what  the  probable  average  cost  of  reproduction 
of  all  the  railways  in  America  is.  It  will  be 
seen  that  the  average  for  four  states  is 
$41,030  a  mile,  and  that  for  five  states  it  is 
$38,290;    but   the    fifth    state,   Texas,   contains 


such  a  large  mileage  of  exceedingly  cheap 
class  of  railway  construction  as  not  to  be  as 
typical  as  the  average  of  the  other  four 
states.  Moreover,  there  are  reasons  for  be- 
lieving that  the  appraised  values  of  the  Texas 
railways  are  altogether  too  low. 

The  Interstate  Commerce  Commission's  re- 
port for  1900  shows  that  the  total  outstanding 
stock  and  bonds  not  owned  by  railway  com- 
panies themselves  aggregate  only  $45,(i00  per 
mile  of  roadbed.  This,  it  will  be  seen,  is  only 
10  per  cent  more  than  the  average  cost  of 
reproducing  new  each  of  the  25,705  miles  of 
railway  in  four  fairly  typical  states.  There 
is,  therefore,  no  such  great  over  capitalization 
of  railways  as  is  popularly  believed.  Indeed, 
when  the  land  values  of  railways  in  the  more 
thickly  settled  east  come  to  be  appraised,  it 
may  develop  that  there  is  very  little  if  any 
over  capitalization,  if  we  confine  the  capital 
'to  the  securities  in  the  hands  of  the  public, 
and  do  not  include  railway  securities  owned 
by  other  railways.    . 

As  just  intimated,  present  values  of  right- 
of-way  and  station  lands  are  enormously 
higher  than  they  were  when  originally  pur- 
chased by  the  railways.  An  extreme  case,  but 
one  illustrating  the  point,  is  found  in  the  land 
values  of  the  Great  Northern  and  the  North- 
ern Pacific  Railways  in  the  state  of  Washing- 
ton. Only  a  trifle  more  than  $O.OjL»0,000  were 
paid  for  land  now  appraised  at  $50,000,000. 
The  growth  of  terminal  land  values  in  cities 
like  Seattle,  Tacoma  and  Spokane  accounts 
largely  for  this  great  increase — an  increase 
that  amounts  to  nearly  $20,000  a  mile  when 
distributed  over  the  total  mileage  of  these 
two  railways  in  Washington. 

The  results  of  the  appraisal  now. being  made 
in  New  Jersey  will  be  particularly  interesting 
because  New  Jersey  is  the  first  eastern  state 
that  has  undertaken  to  ascertain  the  cost  of 
reproducing  the  entire  railway  property  within 
its  borders.  In  spite  of  the  fact  that  New  Jer- 
sey contains  no  terminals  equal  in  value  to 
those  in  New  York  or  Pennsylvania  we  be- 
lieve that  the  average  cost  of  reproducing  the 
New  Jersey  railways  will  reach  such  an 
astonishing  high  figure  that  most  of  the  pres- 
ent railway  opposition  to  raihvay  appraisals 
will  vanish.  We  very  much  doubt  whether 
the  highest  railway  officials  themselves  ap- 
preciate the  great  increment  in  railway  land 
values  that  have  occurred  in  the  last  genera- 
tion,  particularly  in  towns  and   cities. 
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Combined  Unit  and  Monolithic  Method 
of  Constructing  a  Reinforced  Con- 
crete   Factory    Building. 

The  plant  of  the  National  Casket  Co.,  at 
Asheyille,  N.  C,  comprised  three  separate 
buildings,  a  mil!  building,  power  house  and 
dry  kiln.  The  mill  buihling  is  a  one-storv 
factory  80x280  ft.,  with  a  monitor  40x240  ft. 
The  dry  kiln  is  80x137  ft.  In  connection 
with  the  dry  kiln  are  two  transfer  platforms, 
one  between  the  mill  and  kiln  buildings,  39x 
80  ft.,  and  the  other  at  the  north  end  of  the 
kiln  building,  .36x80  ft.  The  power  house  is 
a  one-story  building  47x100  ft.  All  buildings 
arc  constructed  of  reinforced  and  plain  con- 
crete and  brick  as  follows :  The  reinforced 
concrete  was  mixed  in  approximate  propor- 
tions of  1:2:4  and  the  plain  concrete  1:3:6. 

Mil!  Building. — The  foundation  walls  are  of 
plain  concrete.  The  columns,  beams,  girders 
and  roof  slabs  of  structural  concrete.  The 
columns,  the  cross  and  the  main  girders  are 
of  monolithic  construction.  The  columns  are 
spaced  20  ft.  The  cross  and  intermediate 
beams  are  spaced  5  ft.  on  centers.  The  inter- 
mediate beams  are  of  unit  construction,  A 
brick  curb  surrounds  the  lean-to.  This  is 
backed   with   a   concrete   gutter   to   which   the 

•From  "Notes  on  Concrete  Construction."  by 
Robert  A.  Cummings,  Proceedings  of  the  Engi- 
neers' Societv  of  Western  Pennsylvania,  Vol.  26, 
No.    5,    p.    159. 


flashing  is  secured.  The  conductors  lead 
down  inside  of  the  building  and  through  the 
foundation  walls  below  the  floor  line.  The 
entire  building  has  a  3-in.  finished  concrete 
floor. 

Kiln.  Building. — The  foundation  walls  are 
of  plain  concrete.  Five  longitudinal  13-in. 
brick  walls  20  ft.  divide  the  building  into 
four  kilns.  The  concrete  roof  is  of  unit  con- 
struction consisting  of  concrete  beams,  and 
slabs  resting  on  top  of  the  beams  which  are 
supported  by  the  brick  walls. 

Power  House. — This  building  is  of  mono- 
lithic construction  except  the  roof  slabs, 
which  were  cast  on  the  ground  and  placed. 

Construction  Plant. — The  layout  of  the 
construction  plant  was  as  follows :  Two  sep- 
arately operated  mixing  plants  were  used,  one 
for  monolithic  work  being  located  between 
the  mill  building  and  dry  kiln  and  the  other 
for  the  separately  molded  members  situated 
at  the  slab  yard  south  of  the  mill  building. 
Cement,  sand  and  stone  for  the  main  mixing 
plant  were  delivered  on  the  railroad  siding 
and  unloaded  alongside  the  track. 

Power  for  the  main  plant  was  furnished  by 
a  boiler  located  west  of  the  dry  kiln  along 
the  siding  where  fuel  could  be  conveniently 
unloaded.  A  No.  2  Ransome  mixer  was  used 
at  this  plant.  The  sand  and  stone  were  shov- 
eled into  1  yd.  industrial  type  cars  divided  by 
a  partition  to  correspond  to  the  proper  vol- 
ume  of   aggregate.     Portable   track   was   laid 


along  the  material  pile  and  the  cars,  after 
being  loaded,  were  run  to  the  foot  of  an  in- 
cline track  leading  to  the  charging  platform. 
A  cable  operated  by  a  hoisting  engine  was 
then  attached  and  the  material  hauled  to  the 
charging  platform  and  dumped  into  the  hop- 
per. A  stock  of  cement  was  kept  on  the 
charging  platform  and  one  man  attended  to 
the  charging.  Four  men  were  used  in  load- 
ing the  aggregates.  Water  was  supplied  from 
a  tank  located  above  the  mixing  platform. 
Close  to  the  mixer  was  an  elevator  used  to 
hoist  the  concrete,  which  was  delivered  for 
the  monolithic  superstructure  in  two-wheeled 
buggies. 

The  power  house  was  poured  first,  with 
one  setting  of  forms.  A  runway  led  from  the 
elevator  to  this  building  at  an  elevation  slight- 
ly above  that  of  the  roof.  Only  a  small 
amount  of  concrete  was  placed  in  a  column 
at  a  time  and  well  puddled.  Pear  shaped 
rammers  being  used  for  this  purpose.  All 
columns  were  poured  to  the  elevation  of  the 
bottom  of  the  brackets,  then  allowed  to  settle 
and  shrink  24  hours.  The  girders  and  beams 
were   then  poured. 

."Xfter  about  a  week  the  iide  forms  were 
removed,  except  under  the  girders  which  were 
left  supported  by  posts  for  at  least  three 
weeks. 

In  constructing  the  mill  building  one  main 
runway  extended  from  the  elevator  to  the 
south  end  of  the  building.     This  runway  had 
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two  decks,  one  at  the  elevation  01  the  top  01 
the  monitor  and  the  other  at  the  elevation  of 
the  roof  of  the  lean-to.  Work  was  begun  at 
the  south  end  of  the  lean-to  and  monitor. 
One  setting  of  forms  covered  about  four  bays 
and  all  forms  on  columns  and  sides  of  beams 
.  were  removed  after  three  or  four  davs.  Bulk- 
heads were  placed  for  joints  in  the  iriiddle  of 
the  beams. 

The  runway  had  a  slight  grade  from  the 
elevator  to  lessen  the  labor  of  wheeling  full 
buggies  but  not  enough  to  interfere  witli  the 
return   of  the  empties. 

Kear  the  north  end  of  the  building  is  an 
elevator  pit  approximately  20  ft.  square  and 
ISV2  ft.  deep.  Two  cylinder  pits  extended  7 
ft.  deeper.  All  the  walls,  floors  and  cylinders 
are  plain  concrete,  the  floor  being  an  inverted 
arch   to  resist   hydrostatic   pressure. 

On  account  of  the  rather  low  elevation  of 
the  site  and  the  adjacent  river,  considerable 
water  was  encountered  in  the  elevator  pit  in 
the  form  of  seepage  and  springs.  In  order  to 
make  the  pit  water-proof  special  precautions 
were   necessary. 

When  the  excavation  was  completed,  the 
lower  part  being  in  rock,  three  springs  were 
found  in  orie  pit  and  two  in  the  other.  In 
order  to  relieve  the  pressure  while  concreting, 
the  water  was  taken  care  of  by  steam  siphons 
ill  the  following  manner :  The  springs  in  each 
pit  were  drained  to  one  low  spot  by  small 
gutters  which  were  filled  with  coarse"  broken 
stone  and  covered  with  empty  paper  bags  to 
prevent  the  concrete  from  closing  up  the 
drains.  A  steam  siphon  was  then  placed  at 
the  low  point  and  concreting  begun.  Two  of 
the  springs  were  well  up  on  the  side  of  the 
pit,  but  as  the  concrete  level  was  raised  more 
stone  was  placed  alongside  of  the  pit  allowing 
the  spring  water  to  flow  down  to  the  siphon. 
The  jets  were  concreted  in  and  were  pumped 
for  several  days  until  the  concrete  had  a 
good  set.  The  pipe  was  then  unscrewed 
above  the  concrete  and  a  cap  put  on,  thus 
sealing  the  foundation. 

The  floor  of  the  mill  building  was  filled 
with  earth  to  within  about  6  ins.  of  the  final 
floor  level.  1-yd.  industrial  cars  and  portable 
track  being  used  for  the  filling.  The  fill  was 
wet  down  and  well  tamped  and  3  ins.  of  sand 
placed  on  top  as  a  bed  for  the  concrete  floor. 
The  concrete  floor  was  divided  into  10x10  ft. 
squares,  each  requiring  about  1  cu.  yd.  of  ma- 
terial. 

Most  of  the  floor  was  laid  in  freezing 
weather  so  that  it  was  necessary  to  heat  the 
building.  Two  brick  salamanders,  one  on 
each  side  of  the  building,  were  fired  continu- 
ously, coke  being  used  as  fuel.  In  extreme 
weather  fires  were  kept  burning  in  metal 
wheelbarrows,  which  were  easily  shifted  as 
required.  A  temperature  between  30  and  35° 
above  the  concrete  and  a  cap  put  on,  thus 
work. 

The  Cummings  System  of  steel  reinforce- 
ment was  used  exclusively.  All  steel  was 
shipped  in  shop-made  units  tagged  and  ready 
to  be  placed  in  the  forms  with  the  exception 
of  the  column  reinforcement,  wliich  was 
shipped  knocked  down.  All  the  steel  was 
unloaded  at  the  south  end  of  the  mill  build- 
ing near  the  slab  vard  and  protected  bv  a  oOx 
54  ft.  shed. 

The  girder,  beam  and  slab  units  were 
tagged  with  a  letter  and  number  correspond- 
ing to  that  on  the  drawings  to  insure  the 
proper  location  of  steel.  This  was  also  a 
great  aid   in  checking  the  steel   received. 

As  soon  as  the  forms  were  completed  and 
cleaned  the  steel  was  quickly  placed  by  com- 
mon labor  under  the  supervision  of  the  steel 
foreman,  no  work  being  delayed  on  account 
of  placing  the  steel. 

Each  unit  was  provided  with  Cummings 
patent  chairs  to  hold  the  reinforcement  off  of 
the  forms,  thus  insuring  the  correct  position 
of  the  steel  in  the  beams  and  slabs. 

As  soon  as  all  the  unit  slabs  were  lined  up 
and  grouted  along  the  outer  edge  of  the  roof. 
a  brick  curb  was  laid  in  cement  mortar  and 
a  concrete  gutter  was  laid  against  the  brick 
and  sloped  to  the  conductor  heads.  On  com- 
pletion of  the  grouting  of  slabs  and  placing 
of  the  curb  and  gutter,  the  standard  3-pIy  tar 
and  stone  chip  roofing  was  laid. 
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:^epa,ute!y  Molded  Members.-The  cross 
beams  m  the  monitor  roof  and  the  beams  in 
the  dry  kiln  and  all  roof  slabs  for  the  three 
buildings  were  separately  molded  on  the 
ground   and   erected. 

.  For  this  purpose  a  slab  yard  was  laid  out 
just  south  of  the  mill  building.  The  yard  was 
approximately  parallel  to  the  railroad  siding 
an<l  about  40  ft.  distant.  The  overall  dimen- 
sions were  190x90  ft.  On  each  side  of  the 
yard  there  were  three  longitudinal  rows  of 
slabs  0  ft.  6  ins.  wide,  the  middle  being  taken 
up  with  a  row  of  beams  about  20  ft  wide 
1  lie  longtitudmal  allevs  were  5  ft  wide  A 
little  to  the  north  of  the  middle  was  a  trans- 
verse alley  (5  ft.  wide,  which  divided  the  vard 
into  two  sections.  At  the  end  of  this  alley 
near  the  track,  was  the  concrete  mixing  plant' 
tool  house,  cement  and  steel  sheds.  Industrial' 
track  was  laid  throughout  the  length  of  all 
the  alleys  and  provided  with  turntable  cross- 
ings and  switches. 

A  Ransome  mixer  was  used  here,  power  be- 
ing furnished  from  a  boiler  located  directly 
opposite  on  the  other  side  of  the  siding  \ 
,  small  portable  saw  mill  was  also  located 
across  the  railroad  siding  and  driven  by  a 
steam  en.gine. 

The  mixer  was  set  up  so  as  to  discharge 
into  cars  at  an  elevation  of  about  3  ft  above 
the  track.  A  charging  platform  was  built 
around  the  hopper  and  an  incline  constructed 
running  about  50  ft.  to  the  south  and  along- 
side of  the  material  which  was  unloaded  from 
the  sidmg.  Nearest  the  mixer  was  the  sand 
pile  about  40  ft.  long  and  the  stone  pile  ex- 
tended 80   ft.   further  along  the  track. 

For  depositing  the  concrete  small  cars  were 
used.  They  were  hexagonal,  3  ft.  across  and 
ti  ins.  deep  with  a  trough  10  ins.  long  on  each 
side  and  closed  by  small  stops,  which  were 
removed  when  depositing  and  the  material 
pulled  out  with  hoes. 

The  yard  was  nearly  level  so  that  a  small 
amount  of  grading  was  necessary.  For  the 
first  slabs  made  3x6  ft.,  concrete  bottoms  ap- 
oroximately  2  ins.  thick  were  laid  on  sand. 
Later  these  were  found  unnecessary  and  the 
first  slabs  made  were  laid  on  sand  leveled  off, 
a  layer  of  paper  placed  on  it  and  the  first  slab 
cast  on  this  paper. 

The  forms  were  made  of  2%-in.  stock,  3 
ins.  wide.  A  frame  was  made  the  size  of 
the  slabs,  the  inside  being  beveled  so  that  the 
side  of  the  slab  with  the  larger  area  was  on 
top.  When  the  form  was  removed  and  put 
together  again,  the  lower  side,  being  of 
smaller  area,  allowed  it  to  be  placed  on  too 
of  the  slabs  already  case. 

The  sides  of  the  forms  were  longer  than 
required,  to  allow  the  forms  being  used  for 
a  few  of  the  longer  slabs.  The  forms  were 
held  together  by  rods  across  each  end  with 
nuts  which  could  be  loosened  for  removal  of 
forms.  .\11  forms  were  greased  to  facilitate 
removal. 

The  number  of  forms  used  was  sufficient 
for  a  maximum  day's  run.  and  the  proceed- 
ure  was  as  follows :  For  the  first  pour, 
after  covering  the  bottoms  with  paper,  the 
forms  were  bolted  together  and  placed  on 
the  bottoms.  The  steel  slab  units  were  then 
placed  near  each  slab  form.  This  was  a 
short  operation  as  all  steel  was  in  units  and 
marked   for  placing. 

The  concrete,  transported  in  the  cars  men- 
tioned above,  was  raked  into  the  forms, 
tamped  and  leveled  off.  The  steel  was  then 
embedded  in  the  top  of  slab  as  cast,  and  the 
surface  slightly  troweled.  It  will  be  noted 
that  the  slabs  are  cast  upside  down. 

On  the  following  days  the  removing  and 
replacing  of  forms  and  the  depositing,  of 
concrete  were  continuous  and  simultr,lieous 
operations.  After  one  day's  set,  the  forms 
could  readily  be  removed  by  loosening  bolts. 
Paper  was  then  placed  between  the  slabs  to 
break  the  bond.  This  being  done,  the  steel 
unit  was  placed  near  by,  ready  for  the  slab, 
and  the  concrete  gang  followed  with  their 
work. 

The  beams  were  cast  in  the  slab  j-ard.  the 
molding  being  done  simultaneously  with  the 
roof  slabs.  The  beams  averaged  9x18  in.  x20 
ft.  Jv- 


Six  lines  of  4x4  in.  .sills  were  laid  parallel 
10  and  between  the  industrial  tracks  to  sup- 
port the  bottoms  of  the  beam  forms,  which 
were  laid  at  right  angles  to  the  four  by  fours. 
Ihe  forms  were  made  for  alternate  beams 
and  so  placed  that  on  the  molding  of  alter- 
nate beams  and  the  removal  of  forms  the 
intervening  space  was  just  the  required 
width  of  a  beam.  The  bottom  and  end  forms 
were  then  set  between  the  beams  already  cast 
and  the  sides  of  the  latter  whitewashed  for 
use  as  the  sides  of  the  forms.  Another  set 
of  beams  was  then  molded. 

The  bond  between  the  adjacent  beams  was 
slight  on  account  of  the  whitewashed  sides 
most  of  them  separating  on  the  driving  of  a 
wedge  at  the  ends  and  along  the  top.  In  a 
few  cases,  however,  it  was  necessary  to  jack 
up  one   end   slightly  to   break   them   apart 

On  removal  the  first  set  of  forms  the 
sides  and  ends  were  at  once  reset,  additional 
planks  being  necessary  only  for  the  bottoms 
.As  soon  as  the  forms  were  ready  the  stcei 
units  were  placed.  The  reinforcement  for 
each  beam  was  a  shop  fabricated  unit  de- 
livered ready  for  placing  and  tagged  to  desig-  . 
natc  the  proper  beam.  Two  men  carried 
the  steel  from  the  stock  shed  nearbv  and 
placed  It  in  the  form.  Thus  the  placing  of 
steel  for  all  beams  occupied  but  a  few  min- 
utes. 

The  reinforcement  was  held  off  the  bottom 
forms  by  Cummings  Chairs,  the  proper  fire- 
proofing  of  the  steel  being  thus  insured 
without  the  use  of  loose  hangers. 

Concrete  cars  were  run  along  each  end  of 
the  beams  and  the  material  pulled  out  into 
the  beams  with  hoes.  It  was  then  well 
rammed  and  troweled  smooth  along  the  top 
After  the  slabs  and  beams  had  had  a  set 
of  about  three  weeks,  the  erection  was  be- 
gun. This  was  handled  by  the  slab  yard 
crew,  two  extra  crews,  under  sub-foremen 
being  added  later  on  in  the  work. 

The  power  house  suoerstructure  being  the 
first  poured,  the  slab  yard  program  was  so 
arranged  that  the  slabs  for  this  building 
were  the  first   ready   for  erection. 

Several  schemes  were  tried  out  for  movinc 
and  erecting  the  slabs.  At  first  a  heavy  plank 
runway  was  laid  extending  from  the  yard 
up  an  incline  into  the  mill  and  across  to'  the 
power  house.  A  low  truck  with  wide  wheels 
was  built  to  hold  from  three  to  six  slabs 
which  were  taken  by  hand  from  the  piles  and" 
placed  on  the  trucks.  The  truck  was  then 
hauled  by  the  hoisting  engine  cable  along  the 
runway  to  the  power  house  where  they  were 
unloaded  and  piled  twelve  high  at  different 
locations  in  the  building  ready  for  placing. 

After  several  experiments,  the  method  of 
handling  slabs  finally  adopted  was  as  fol- 
'°ws:  For  loading  slabs  a  gantry  was  erect- 
ed 7  ft.  high  and  long  enough  to  span  a  pile 
of  slabs  and  the  adjacent  track.  .A  small 
track  was  attached  to  the  top  of  the  gantry 
along  which  traveled  a  sheave  with  rigging 
to  carry  the  slab.  This  slab  rigging  consisted 
of  a  j-in.  triple  block  and  line,  to  which  were 
fastened  four  long  hooks.  To  load  a  slab 
the  traveler  was  placed  over  the  slab  pile,  two 
of  the  hooks  placed  at  each  end  of  the  slab 
which  was  clear  of  the  pile  and  the  traveler 
moved  along  until  over  the  car  and  the  slab 
lowered.  The  gantry  was  light  enough  to  be 
easily  moved  by  hand  from  one  pile  to 
another  as  required.  Trucks  and  narrow  gage 
track  were  used  for  moving  the  slabs  and 
beams. 

For  unloading  a  double  block  attached  to 
the  beams  of  the  building  and  a  line  with 
hooks  were  used,  the  slabs  being  hoisted  clear 
of  the  trucks,  swung  over  the  pile  and 
lowered.  In  piling  the  slabs,  spacing  strips 
were  placed  under  each  end. 

The  best  way  to  erect  the  slabs  was  found 
to  be  as  follows :  A  gantry  was  erected  con- 
sisting of  two  A  frames  about  5  ft.  apart 
braced  together  and  supporting  a  cross  piece 
to  which  was  attached  a  double  block.  The 
.■\-frames  were  about  8  ft.  wide  at  the  bast 
This  gantry  was  placed  across  the  beams  <ii 
the  building  which  were  5  ft.  on  centers  and 
the  slabs  were  hoisted  up  between  the  beams 
inside  of  the  frame,  swung  into  position  and 
lowered. 
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A  horse  was  used  for  the  hoistinp.  the 
snatch  Hne  passing  through  a  single  block 
on  the  ground  and  a  double  block  at  the  top 
of  the  frame.  One  man  on  the  ground 
fastened  the  line  around  the  slab  and  two  men 
on  the  roof  released  and  set  the  slab.  They 
were  set  approximately  when  first  placed  and 
later  were  lined  up  and  grouted.  The  grout- 
ing was  placed  in  the  groove  between  the 
beveled  edges  of  the  slabs  and  slightly 
troweled. 

The  lower  edges  of  all  slabs  were  pointed 
with  mortar.  For  this  work  traveling  plat- 
forms were  constructed  and  run  on  two  lines 
of  portable  track.  Three  or  four  men  worked 
on  each  platform  about  200  sq.  ft.  of  slabs 
being  pointed  at  each  position  of  the  traveler. 
One  traveler  was  used  for  the  lean-to  in  the 
mill  building  and  another  constructed  for  the 
high  work  on  the  monitor  roof. 

The  same  method  was  used  for  moving  and 
erecting  slabs  on  all  buildings.  The  dry  kiln 
slabs  were  taken  through  the  mill  building 
on  the  portable  track.  Switches  and  curved 
track  were  used  in  moving  slabs  to  all  build- 
ings so  they  could  be  distributed  to  the  dif- 
ferent locations  approximately  beneath  their 
final  positions  on  the  roof. 

The  moving  and  erection  of  beams  was  more 
difficult,  each  beam  weighing  1%  tons.  The 
method  adopted  was  as  follows :  The  load- 
ing of  beams  was  done  with  a  beam  gantry. 
Two  towers  were  constructed  about  15  ft. 
high  and  5  ft.  across  the  base  and  mounted 
on  the  trucks  of  industrial  cars.  One  track 
with  a  tower  was  placed  on  the  track  running 
along  each  end  of  the  beams.  A  30-ft.  I- 
beam  spanned  the  row  of  beams  and  connected 
the  towers  moving  along  the  tracks.  From 
the  middle  of  the  I-beam  a  2-ton  triplex  block 
was  suspended,  to  which  was  fastened  a  bridle 
made  out  of  two  planks.  2  in.  xlO  in.,  on  edge, 
spaced  2  in.  apart  and  bolted  together.  This 
was  hung  by  means  of  a  %-in.  chain  from 
each  end  to  a  3x%-in.  ring,  which  engaged 
the  chain  of  the  triplex  block.  The  chains 
and  tongs  used  to  lift  the  beams  were  sus- 
pended from  each  end  of  the  bridle  so  that 
the  force  applied  was  at  each  end  and  at  right 
angles  to  the  beam. 

The  first  operation  was  to  remove  the  bot- 
tom forms.  To  do  this  the  gantry  was  placed 
directly  over  the  beam  and  the  bridle  low- 
ered. A  large  pair  of  tongs  made  out  of 
%x3  in.  wrought  iron  and  suspended  from 
each  end  of  the  bridle,  gripped  the  beam 
and  raised  it  a  few  inches,  the  tongs  being 
round  pointed  to  avoid  cutting  into  the  con- 
crete. The  bottom  form  could  then  be  easily 
removed.  The  beam  was  again  lowered  onto 
the  4x4  in.  stringers  and  a  chain  placed 
around  each  end.  It  was  then  raised  by  the 
triplex  block  clear  of  the  other  beams, 
swung  through  90°  or  parallel  to  the  tracks, 
and  the  gantry  moved  forward  until  the  beam 
was  over  the  moving-carriage,  when  it  was 
lowered  onto  the  carriage  supports.  Two  men 
were  used  in  loading  beams. 

The  carriage  used  for  moving  beams  was 
constructed  as  follows :  The  bodies  of  two 
industrial  cars  were  removed  and  wooden 
turntables  mounted  on  the  trucks.  Two  ordin- 
ary T-rails  were  laid  parallel,  on  top  of  the 
turntables,  with  about  12  ins.  clear  space  and 
secured  at  each  end.  Two  stirrups  were 
hung  on  the  T-rails  about  18  ft.  apart  to 
carry  the  beam. 

The  carriage  track  extended  to  the  near 
end  of  the  row  of  beams  and  was  parallel  to 
and  midway  between  the  other  two  tracks 
on   which   the  gantry  traveled. 

A  horse  was  used  to  pull  the  beams  to 
their  respective  positions  ready  for  placing. 
The  snatch  line  was  long  enough  to  reach 
from  the  mill  building  to  the  place  of  load- 
ing so  the  horse  could  remain  on  the  earth 
floor  of  the  mill,  this  part  of  the  work  being 
done  before   the   concrete   floor  was  laid. 

The  dry  kiln  beams  were  first  erected,  all 
being  taken  up  through  the  mill  and  into  eacli 
division  of   the  kiln  as   required. 

A  35- ft.  gin  pole  was  used  for  hoisting  the 
beams,  the  hoist  line  being  operated  from  an 
engine.  A  bridle  similar  to  that  used  on  the 
gantry  was  used  to  hoist  the  beams  into 
position.     This  pole  was  first  erected  in  each 


kiln  slightly  ahead  of  the  position  to  be  oc- 
cupied by  the  first  beam.  The  carriage  was 
then  run  to  the  required  position  near  the 
pole,  the  bridle  chains  attached  and  the  beam 
hoisted  into  place.  As  each  was  set  in  po- 
sition the  pole  was  skidded  along  about  G 
ft.  on  a  plank  to  the  required  position  for 
the  next  beam.  The  beams  in  each  kiln  were 
thus  placed  with  but  one  erection  of  the 
pole. 

The  erection  of  the  beams  in  the  mill 
building  was  more  difficult  on  account  of  the 
monolithic  beains  at  each  column,  which 
necessitated  the  partial  lowering  of-  the  gin 
pole  for  each  bay.  Thus  only  three  beams 
could  be  erected  for  each  erection  of  the  gin 
pole.  The  pole  was  more  easily  guyed  in  this 
building,  however,  the  lines  being  attached 
to  the  monolithic  work. 

The  Speaker  takes  pleasure  in  acknowledg- 
ing the  courtesy  of  the  Executive  Commit- 
tee and  officers  of  the  National  Casket  Co. 
for  the  privilege  of  presenting  a  description 
of  this  part  of  their  Asheville  plant.  The 
plant  was  designed  throughout  in  monolithic 
concrete  by  the  well  known  firm,  W.  G. 
Wilkins   Company,   Engineers  and   Architects.  ' 


Load  ing  cars    .' . 

Hauling   1,600   pole   track   car. 
171   ft.    trestle  at  $1 


497.82  0.283 

336.90  0.191 

171.26  0.097 

Total     $1,597.47         $0,907 

The  cost  of  gravel  apportioned  to  the  total 
2,480  cu.  yds.  of  rubble  concrete  was,  from 
these  figures,  $0,644  per  cu.  yd.  of  concrete  in 
place. 

The  cost  of  trestles  and  scaffolding  was  as 
follows : 

Per 
aM.  Ft. 
$14.23 
12.00 


Trestle  No.  2   (399  Lin.  Ft.) :         Total. 

21,500  ft.   B.  M.,  labor  only $305.60 

2,856  ft.   B.  M.,   2-in.  plank 33.07 


Cost    of    Constructing    Concrete    Abut- 
ments for  a  Railway  Bridge. 

The  following  costs  relate  10  the  construc- 
tion of  two  wing  wall  ainitnienfs  on  the 
Transcontinental  Ry.,  at  Machent  Pouce, 
County  Montmaguy,  Quebec.  The  accompa- 
nying sketch  indicates  the  lay-out  of  the  con- 
struction plant.     The  abutments  contain  2,480 
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cu.  yds.  of  concrete  in  which  rubble  stone  are 
embedded.  There  are  720  cu.  yds.  of  stone  or 
practically  30  per  cent  of  the  volume.  The 
gravel  was  obtained  from  a  pit  which  was 
opened  up  for  this  work  and  was  hauled  1,600 
ft.  on  a  pole  line  track  and  stored  in  a  pile 
behind  the  mixer.  The  pit  had  to  be  stripped 
from  overlying  earth,  and  this  work  was  done 
by  men  and  wheelbarrows.  The  rubble  stone 
were  obtained  from  the  bed  of  the  stream, 
piled  on  the  bank  and  hauled  1,000  ft.  on  pole 
line  to  a  storage  pile.  From  the  mixer,  the 
concrete  was  hauled  in  two-wheel  carts  on 
runways  on  trestle  as  indicated ;  about  500 
cu.  yds.  of  stone  and  concrete  were  handled 
by  hoist  operated  by  horses.  The  figures 
given  have  been  computed  from  data  fur- 
nished us  by  R.  M.  Thompson,  the  engineer 
in  charge  of  the  work. 

The  total  amount  of  gravel  was  1,160  cu. 
yds.,  or  1  cu.  yd.  per  cubic  yard  of  plain 
concrete.  The  cost  of  obtaining  this  gravel 
was  as  follows : 


Per 
,  lt,<?m-  Total.       Cu.  Yd. 

I, oolong   for  gravel $      82.19         $11047 

1,600  ft.   pole   track  at   11   cts..      252.10  0  143 

Stiipping  top   soil 257.20  0  146 


Total     $338.67 

of  7"   ct?.  per  lin.   ft.  of 


This  gives  a  cost 
trestle   laid   down : 


Trestle  No.  3   (114  Lin.  Ft.):  Total. 

4,238  ft.  B.   M.,  labor  only $51.40 

e.OOO  ft.   B.   M.   2-in.   planking 24.00 


Per 
JI.  Ft. 
$12.13 

12. 0() 


Total     $75.40 

per  lin.   ft.  ot 


This  gives  a  cost  of  45  cts. 
trestle  laid  down. 

Trestle  No.  3A  (32  Lin.  Ft.): 

1,608  ft.   B.  M.,  labor  only 

1,472   ft.    B.  M.   2-in.    planking.. 


Total 


Total. 
.$74.90 
.    17.64 

.$92.54 


Per 
M.  Ft. 

$11.77 
12.01) 


This  gives  a  cost  of  77  cts.  per  lin.  ft.  of 
trestle   laid  down: 

Per 

Trestles  4  and  4A  (136  Lin.  Ft.):     Total.  M.  Ft. 

6.362  ft.   B.   M.,  labor  only $  74.90     $11.77 

2.396    ft.    2-in.   planking 2S.80       12.00 

Total     $103.70 

This  gives  a  cost  of  55  cts.  per  lin.  ft.  of 
trestle  laid  down.  Summarizing  the  cost  of 
trestling  and  adding  the  cost  of  scaffolding 
we  have : 

Trestle    2 $338.67 

Trestle    3 75.40 

Trestle     3A 92.54 

Trestles    4   and    4A 103.70 

Total     trestles $610.31 

Scaffolding    43.83 

Total    trestle   and    scaffolding $654.14 

The  cost  of  trestling  and  scaft'olding  for  2,- 
480  cu.  yds.  of  concrete  was,  therefore,  26.4 
cts.  per  cu.  yd. 

The  cost  of  mixing  and  placing  the  concrete 
was  as  follows : 

Per 

Item.  Total.  Cu.  Yd. 

Cement     $3,784.00 

Cement    cartage 

Cement    shed     

Hauling  2,062  bags  at   ti.l  cts 

Wheeling  shed  to   mixer 

Loading  and   wheeling  gravel    to 

mixer     

Foreman    on    concrete 

Engineer    on    mixer 

.Man    at    hopper 

Man    discharging    mixer 

Wheeling  concrete  to   bridge.... 

Helping  to   tip   carts 

Spreading    concrete 

Total    $2.74 

The  cost  of  getting  timber  and  setting  up 
the   mixer  was  as    follows : 

Per 

Item.  Total.  Cu.  Yd. 

Cutting  30  cords  at  $1.95 $  58.67     $0,023 

Carting   30    cords   at   $4.55 135.60       0.054 

Setting  up  mixer 146.11       0.059 


784.00 

$1.53 

0.65 

0.10 

132.40 

0.053 

61.40 

0.024 

193.02 

0.077 

135.13 

0.054 

124.74 

0.05O 

48.00 

0.019 

61.07 

0.024 

166.77 

0.057 

33.95 

O.OIS 

196.40 

0.079 

Total     $340.38     $0,135 

The  cost  of  collecting,  hauling  and  placing 

720  cu.  yds.  of  rubble  stone  was  as  follows : 

Per 
Per      cu.  yd. 
cu.  yd.     con- 
Item.  Total,     stone,    crete. 

Cutting  bush   (M   acre)...$      30.62     $0,043     $0,012 

1,000  ft.  pole  track  at  13% 
cts 135.10       0.190       0.055 

Collecting  and  putting  on 
bank    360.00       0.500       0.14S 

Loading  onto  stone  boats      215.60       0.299       0.087 

Hauling  on  pole  track 175.00       0.243       0.07O 

Carrying      from      pile      to 
wall    233.64       0.324       0.09+ 


Total    $1,149.96     $1,599     $0,463 

Some  500  cu.  yds.  of  concrete  and  stone 
were  placed  by  means  of  a  hoist  as  before 
stated.     The  cost  was  as  follows : 

Per 
Cost   of  Hoist:-  Total,     cu.  yd. 

I>abor  constructing    $137.82     

Timber    60.75     


Total    $198.57     $0,395 
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Cost  of  Hoisting  500  cu.  yds.: 

Labor  and  team $  47.85    $0,095 

Grand  total   $24G.42    $0,490 

The  cost  of  forms  including  materials  and 
erection  was  as  follows  for  2,480  cu.  yds.  of 
concrete : 

Per 

Item.  Total,     cu.  yd. 

Cartins   3S,000    ft.    B.    M.    at   $2.17 

per    M $      82.45     $0,030 

38,000  ft.  B.  M.  timber  at  $11  per 

M 418.00       0.169 

Labor     584.55       0.230 

Taking  down   forms  and  clearing 

up    213.28       0.086 

$1,298.28     $0,518 

The  following  miscellaneous  items  of  cost 
complete  the  work : 

Sundries    $136.49     $0,050 

Tools  and  plant 252.07       0.101 

TotaV   $388.56    $0,151 

Summarizing  the  above  items  of  cost  we 
liave  the  following  unit  costs  for  2,480  cu. 
vds.    of   rubble   concrete   in   the   abutments: 


Item. 
Gravel    

P.:l 

CU.  yd. 

$0.i;44 

0.264 

Trestles  and  scaffolding 

2.74U 

Setting  up  mixer 

0  136 

0.463 

Hoist    

0  100 

Forms    

0  518 

Miscellaneous   

0  151 

Total    

«?;  01c 

Cost     of     an    8x8-Ft.     Concrete     Box 
Culvert. 

The  culvert  was  built  by  day  labor  and  re- 
placed an  old  w'oodcn  bridge,  the  foundations 
of  which  had  been  washed  out.  The  culvert 
was  an  8x8  ft.  concrete  box  with  parapet  and 
wing  walls  and  contained  132.6  cu.  yds.  of 
concrete.  Its  length  was  33  ft.  exclusive  of 
wings.  The  parapet  walls  were  12  ins.  thick 
with  a  12-in.  curb  on  one  side  and  a  4-ft.  walk 
on  the  other  side,  making  the  width  of  road- 
way 26  ft.  The  roadway  slab  was  12  ins. 
thick,  reinforced  with  %-in.  Havemeyer  bars 
on  8-in.  centers.     A  1:2:4  concrete  was  used. 


riic  waterway  was  paved  with  concrete.    The 

cost  was  as  follows : 

Labor.  Material.    Total. 

Ht-moving  old  bridge  and 
erecting  barricades. .  .$  10.50  $      10.50 

Co.ft  of  shed,  tools,  rub- 
ber boots    11.04     $  30.,'.ri  11.59 

For  excavations  and 
cofffrdanis    193.64  193.64 

Eri-eilng  concrete  forms 
and  platforms 113.S7       146.34  260.21 

Cost  of  all  concrete  ex- 
cept pavement  of 
waterway   200.50       457.29  657.79 

Paving  waterway  with 
concrete   75.93         34.17  110.10 

Removing  forms   20.75  20.75 

Plastering  face  of  con- 
crete        15.00  6.15  21.15 

Rmbaiikment  filling 92.51  92.51 

W.itiliman    101.23  101.23 

II:niling  tools  and  ma- 
terial     34.75  34.75 

Totals   $834.97     $709.25     $1,544.22 

These  figures  give  a  total  cost  per  cubic 
yard  of  $11.64.  They  are  taken  from  the  re- 
port for  1910  of  B.  T.  Fendall,  City  Engineer,- 

Baltimore.   Md. 
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Two  Months  Record  of  Steam  Operated 
3  5-8-In.  Percussion  Drill  in  Quarry- 
ing for  Crushed  Stone. 

This  record  is  for  two  months'  work  at  the 
crushed  stone  quarries  of  the  Webster  Stone 
Co..  Fitzlnigh,  Okla.,  and  is  furnished  us  by 
the  manager,  Mr.  W.  H.  Webster.  The  quarry 
has  three  different  qualities  of  stone.  The  top 
o  ft.  is  rather  loose  stratified  rock,  which  is 
very  hard:  the  next  20  ft.  is  of  a  shell  forma- 
tion and  is  not  so  hard,  and  the  bottom  20 
ft.  is  a  silicious  limestone  having  more  or 
less  free  silica  mixed  with  the  lime,  and  is 
quite  hard  and  solid,  but  not  very  hard  to 
drill  as  the  stone  is  very  compact.  The  face 
of  the  quarry  ranges  from  44  to  40  ft.  high. 


giving  more  steel  to  work  on  prevents  the 
steel  from  crystallizing  under  the  constant 
pounding. 

The  power  used  to  run  this  3%-in.  drill  is 
steam  furnished  by  a  10-h.p.  traction  engine, 
which  is  moved  along  with  the  drill  and  kept 
as  close  as  possible  to  reduce  condensation. 
Steam  can  be  carried  as  far  as  1.50  ft.  from 
the  boiler,  but  the  best  results  are  had  at  not 
to   exceed  .30   ft. 

The  machinery  is  handled  by  3  men  ;  1  fire- 
man, 1  driller  and  1  helper.  The  practice  is 
to  drill  the  top  .5  ft.  and  blast  it  off  to  pre- 
vent spalls  from  falling  into  the  deeper  holes. 
The  balance  of  the  face  is  drilled  in  two 
drillings  of  20  ft.  to  each  bench.  The  holes 
are  spaced  12  to  1.5  ft.  from  the  quarry  face 
and    10   ft.   apart.     The  holes  are   started  3% 


ft.   per   10  hours  at  an  average  cost  of   11.83 
cts.  per  foot. 

TABLE    I.— DAILY    KEPORT    FOR    MAY    AND 
JUNE,    1910.   FOR  3H-IN.   WOOD   DRILL. 


Date. 

-    May 
No.  ft. 

No.  hrs. 

Date. 

—  June 
No.  ft. 

No.  hrs 

6.... 

..      34 

5 

1.... 

..      73 

10 

7 

64 

8 

2.... 

44 

10 

10.... 

..      50 

9 

3.... 

40 

10 

11 

30 

S 

1 . . . . 

50 

10 

12.... 

41 

10 

8.... 

40 

10 

13.... 

..      40 

s 

9.... 

24 

7 

17 

..      30 

9 

10.... 

54 

10 

18 

..      42 

10 

11.... 

44 

10 

19 

17 

9 

13... 

92 

5 

20 

..      10 

1 

14... 

18 

26 

..      36 

7 

15.... 

..      52 

10 

27 

..      56 

8V4 

16.... 

..      52 

10 

31 

..      65 

8 

17.... 

IS 

S 



29.... 

24 

8 

515 

93% 

30.... 

44 

10 

599 
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View  of  Crushed  Stone  Quarry  Operated  by  Steam    Percussion    Drills.    Fitzhugh.    Oklahoma. 


Two  sizes  of  Wood  drills*  are  used.  One  is 
a  2%-'in.  drill  made  for  drilling  12  ft.,  but 
here  another  4  ft.  has  been  added  making  16 
ft.  of  steel  which  the  drill  handles  easily. 
This  drill  has  been  in  use  since  1903,  7  years, 
and  the  expense  of  maintenance  has  not  been 
to  exceed  $15  for  the  7  years.  The  other  drill 
is  a  3%-in.  Wood  drill.  This  drill  has  been 
in  use  60  days,  with  no  maintenance  expense. 
It  drills  up  "to  20  ft.  Extra  large  steels  are 
used,  the  starter  and  up  to  6  ft.  being  2  ins., 
from  6  to  12  ft.,  1%  ins.,  from  12  to  16  ft., 
1%  ins.,  and  from  16  to  20  ft.,  1%  ins.  These 
large  steels  are  found  to  be  an  advantage  in 
shaping  the  bits  and  also  in  wearing  qualities; 

•Wood  Drill  Works.  Paterson,  N.  J. 


ins.  in  diameter  and  decrease  %  in.  in  diam- 
eter for  each  2  ft.  lengths  of  bit.  The  holes 
are  pumped  with  a  long  pipe  pump  made  in 
the  blacksmith  shop  from  P/i-in.  black  iron 
pipe  with  a  steel  ball  valve  at  the  hcttom. 
Best  results  are  obtained  with  this  pump  by 
using  a   steam  blower. 

With  the  2%-in.  drill  from  40  to  90  ft.  of 
hole  are  drilled  per  10-hour  day,  the  average 
is  70  ft.  The  record  of  the  3%-in-drill  for 
May  and  June,  1910,  is  given  in  Table  I.  In 
May  the  drill  was  in  operation  93%  hours  and 
drilled  515  ft.  in  an  average  of  5-5.08  ft_.  per 
15-hour  dav,  at  an  average  cost  of  11.57  cts. 
per  foot,  in  June  the  drill  worked  1-30  hours 
and  drilled  599  ft.,  or  an  average  of  46  1/13 


A  Record  of  Blast  Hole  Drilling  with  a 

Well  Drilling  Machine. 

The  following  record  of  43  consecutive 
days'  work  of  a  well  drilling  machine  in 
drilling  blast  holes  for  quarry  work  has  been 
furnished  us  by  the  Lewisburg  Stone  Co.  of 
Lewisburg,  Ohio.  The  rock  drilled  is  med- 
ium hard  but  full  of  seams  for  the  topmost 
10  ft.,  then  comes  5  ft.  of  hard  cap  rock  be- 
low which  is  very  hard  blue  limestone.  The 
holes  range  in  depth  from  22  to  -30  ft.  and 
are  5  ins.  in  diameter.  The  machine  used  is 
a  No.  2  G  Clipper,  made  by  the  Loomis 
Machine  Co.  of  Tiffin,  Ohio.  It  is  a  10-hp. 
gasoline   machine.      The  drill   is  operated  by 


94 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.    No.  5. 


two  men,  a  driller  at  20  cts  per  hour  and  a 
helper  at  I'Vz  cts.  per  hour.  The  gasoline 
costs  on  an  average  10  cts.  per  hour,  and  oil 
is  estimated  to  cost  10  cts.  per  day.  This 
gives  a  cost  of  operation  per  10-hour  day  as 
follows : 

1  drill  runner  at  $2 5;-00 

1  helper   at    $1.75 ;-7» 

Gasoline    1-00 

Oil    '_!!:}! 

Total    **-S5 


A  Device  for  Making  Subsurface   Tests 

of  the  Bearing  Power  of  Soils 

with  Some  Examples  of 

Operation. 

The  accompanying  illustrations  show  an  ap- 
paratus by  means  of  which  the  bearing  power 
of  soil,  at  any  ordinary  foundation  depth  be- 
low the  surface  previous  to  e.xcavation  and 
preliminary  to  design  of  foundations,  may  be 


nient  to  load  for  each  test.     In  round  figures 
the   settlements  were  as   follows : 

16       tons  per  sq.   ft %  in. 

22>^   tons  per  sq.   ft 1  49-64  in. 

28       tons  per  sq.  ft 2  49-64  in. 

It  was  concluded  that  these  results  indicated 
a  bearing  power  under  gradually  applied  loads 
of  20  tons  per  square  foot.  Incidentally  it  will 
be  observed  the  depth  of  ground  water  was 
determined  by  direct  measurement  in  each 
test. 
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Fig.  1. — Diagrams  Showing  IVIethods  and   Results   of   Subsurface   Soil   Tests,    New   York    Municipal   Building. 


The   record    for   the   43 
follows ; 


23. 
24. 


1910. 
May  21 
May 
May 
May 
May 
May 
May 
May 
June 
June 
.)une 
June 
June 
June 
June 
June 
June  14 
June  15 
June  10 
.lune  17 
June  18 


26. 
27. 
2S. 
31. 

1. 

2. 

4. 

6. 

8'. 
10. 
13. 


Hours. 

..  10 

..  8% 

..  10 

.  .  10 

..  10 

..  10 

..     814 

7 
..     10 


6 
10 
10 
10 

7 
10 
10 

7 
10 
10 
10 


June  20 10 

June  21 10 

June  22 10 

June  23* 10 

June  24 10 

June  25 10 

June  27 S 

.lune  28 10 

June  29 10 


June  30. 


July 
July 
July 
July 
July 
July 
.lulv 
July 
Julv 
July 
July 
July 


1. 


43  days. 


10 
10 

9 
10 
10 
10 
10 

5 
10 

9 
10 
10 
10 

403 


ys'    wo 

rk  was   as 

Ft. 

Feet. 

per  hour. 

71  "A 

7.15 

36 

4.24 

54 

5.40 

58 

5.80 

40 

4.00 

60 

6.00 

51 

6.00 

43 

6.14 

51 

5.10 

43 

5.37 

25 

4.16 

50 

5.00 

43 

4.30 

51 

5.10 

25 

3.57 

66 

6.60 

40 

4.00 

24 

3.43 

46 

4.60 

56 

5.60 

40 

4.00 

40 

4.00 

46 

4.60 

48 

4.80 

10 

1.00 

65 

6.50 

45 

4.50 

30 

3.75 

34 

3.40 

41 

4.10 

25 

2.50 

51 

,5.10 

36 

4.00 

50 

5.00 

32 

3.20 

55 

5.50 

36 

3.60 

16 

3.20 

66 

6.60 

50 

5.55 

43V4 

4.35 

56 

5.60 

37 

3.70 

1,886 


4.68 


•Delayed   8    hours  on    account   of   gasoline   en- 
gine. 

The   cost   of   40n   hours'   work  at   the   rules 
given  would  be  about  as   follows : 

1  drill    man    (403  X  20  cts.) $80.60 

1  helper  (403  X  17%  cts.) 70.53 

Gasoline  (403  X  10  cts.) 40.30 

Oil    (43X10   cts.) 4.30 

Total   .- $195.73 

The   cost   per    ft   of   hole   drilled   was   then 
$19.5.7.3  H-  1886   ft. =10.37  cts. 


tested.  Briefly  described  a  16-in.  pipe,  made 
in  sections  of  convenient  length  which  may 
be  coupled  together  with  outside  screwed 
sleeves,  is  sunk  to  the  required  depth  by  means 
of  water  jet  and  pile  hammer.  Inside  of  this 
shell,  which  is  dredged  out  clean,  is  inserted  a 
10-in.  pipe  having  the  lower  end  closed  by  a 
14-in.  ribbed  cast  iron  disk  as  shown  by  one 
of  the  drawings  of  Fig.  1.  The  inner  pipe 
and  disk  is  rotated  a  few  times  to  secure 
an  even  bearing  at  the  bottom  and  at  the  top 
of  the  16-in.  shell  is  centered  by  tillers  which 
leave  it  free  to  move  up  and  down  but  not 
to  tip.  The  10-in.  pipe  extends  several  feet 
above  the  top  of  the  shell,  and  around  it  is 
clamped  a  timber  platform,  also  supported  by 
guys  from  a  flanged  collar  or  spider  at  the 
pipe  top.  This  platform  carries  the  weights 
which  make  up  the  test  load.  Figures  1  and 
2  illustrate  the  construction  and  loading.  As 
the  load  is  applied  or  at  such  tiines  afterward 
as  may  be  determined  the  settlement  of  the 
10-in.  pipe  is  measured  by  an  engineer's  level 
sighting  on  a  mark  placed  on  the  pipe  and 
referenced  to  a  permanent  bench  mark  con- 
veniently located. 

Two  recent  examples  of  the  use  of  this  ap- 
paratus will  explain  best  perhaps  the  methods 
and  results.  In  preparing  for  the  foundation 
work  for  the  new  25-story  municipal  building 
in  New  York,  three  tests  were  made  at  differ- 
.  ent  depths  as  indicated  by  Fig.  1.  In  the  first 
test  the  shell  was  sunk  to  a  depth  of  some 
49%  ft.  below  the  curb.  Its  lower  end  hacJ 
one  of  the  coupling  sleeves  screwed  partly  on 
to  act  as  a  shoe  or  cutting  edge  in  sinking. 
Since  the  inside  of  this  sleeve  for  the  portion 
not  embracing  the  shell  was  roughened  by 
threads  it  was  feared  that  an  arching  effect 
might  be  had  on  the  sand  inside  the  shell, 
thus  giving  it  a  fictitious  bearing  power.  .Ac- 
cordingly the  shell  was  pulled  and  the  sleeve 
at  the  bottom  was  screwed  up  until  the  bot- 
tom edges  of  shell  and  sleeve  were  flush. 
The  shell  was  then  sunk  again  to  a  depth  of 
tiO  ft.  below  the  curb  and  a  second  test  made. 
After  its  completion  the  shell  was  driven  to  a 
depth  of  77  ft.  for  the  third  test.  The  dia- 
grams of  Fig.   1  show   the   relation  of  settle- 


The  second  example  was  a  test  to  deter- 
mine the  bearing  power  of  a  sand  stratum  on 
which  it  was  proposed  to  rest  caissons  sup- 
porting a  9-story  warehouse  near  the  water 
front  in  New  York.  The  shell  was  sunk 
through  5  ft.  of  fill,  4  ft.  of  timber  crib  and 
rip  rap,  3  ft.  of  river  mud  and  14%  ft.  of 
course  sand  to  a  depth  of  35%  ft.  below  the 
curb.  The  sinking  was  done  by  a  1,062-lb. 
steam  hammer  and  a  1-in.  pipe,  %-in.  nozzle 
water  jet  working  under  100-lbs.  pressure.  In 
going  through  the  cribwork  and  rip  rap  diffi- 
culty was  had  and  dynamite  had  to  be  used 
to  remove  the  obstructions.  In  this  case  after 
dredging  out  the  shell  the  plunger  pipe  and 
disk  were  sunk  below  the  shell  bottom  some 
9  ins.  by  water  jet.  The  log  of  the  tests  was 
in  brief  as  follows : 

Load.  tons.     Settlement,  ins. 

2  0 

4  3/32 
«  3/16 

5  15/32 
8  19/32 
8  19/32 
8  20/32 

1  3/32 
IH 

IH 
1  9/32 
I  20/32 
1  23/32 
1  26/32 

1  28/32 

2  10/32 
2 18/32 
2  20/32 

2  22/32 

3  1/32 
3  8/32 
3  9/32 
3  10/32 
3  10/32 
.1  11/32 
3  15/32 

We  have  given  the  results  in  some  detail 
as  they  are  not  without  interest  in  showing 
the  behavior  of  sand   under  load. 

The  tests  described  were  conducted  by  the 
O'Rourke  Engineering  Construction  Co.,  of 
New  York,  the  apparatus  used  being  the  in- 
vention of  Mr.  John  F.  O'Rourke.,  M.  Am. 
Soe.  C.  E.,  to  whom  we  are  indebted  for  the 
above  information. 


Date. 

March    21 

March    21 

March    21 ... . 

March    21 

March    22 

March    23 

March    24 

March    24.... 
March    25.... 

March    26 

March    29 ... . 
March    30-31. 

March    31 

.\pril     1 

.\pril 

.\pril 

April 

April 

April 

April 

April 

April 

April 

April  10 

.\pril  12 

April  12 

April  13 


12 
12 
12 
12 
12 
16 
16 
16 
16 
20 
20 
20 
20 
24 
24 
24 
24 
24 
2S 


August  3.  igio. 
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Record     of     Gravel     Ballasting,    Using 

Hopper   Bottom    Coal   Cars  on 

a  75  Mile  Haul. 

BY   D.   A.    WALLACE. 

This  record  of  ballasting  is  worthy  of  pre- 
serving because  it  is  a  record  of  work  per- 
formed efficiently  under  extremely  difficult 
conditions.  It  was  suddenly  decided  to  ballast 
32  miles  of  track  w[th  32,00i1  cu.  yds.  of  gravel 
taken  from  a  pit  10  miles  along  the  line  of 
road  from  the  unloading  point.  Because  of 
the  unavailability  of  ballast  cars  at  this  time, 
hopper  bottom  coal  cars  were  used  for  the 
gravel  service. 

The  gravel  pit  was  situated  along  the  bed  of 
a  creek  which  ordinarily  ran  under  ground  at 
the  pit.  but  during  a  rain  the  steep  tributary 
water  sheds  caused  the  creek  to  rise  and  flow 
along  the  surface  of  its  course.  .\  quality  of 
clean  gravel  and  sand  was  left  in  the  pit  when 
the  creek  subsided.  A  spur  one  mile  long 
connected  the  pit  with  a  main  line  side  track 
21    miles   west   of   Nashville.     The   track   bal- 


mitted  the  handling  of  2o  cars  by  one  train. 
Between  U  and  7  a.  m.,  two  trains  were  started 
out  of  Xashvillc  for  the  unloading  points. 
The  first  train  made  a  long  haul  of  00.  or  T.5 
miles  to  the  unloading  point,  reducing  to  9 
or  10  cars  for  a  2.5  per  cent  grade  40  miles 
east  of  Nashville. 

The  second  ballast  train  inade  the  short 
haul  of  40  or  50  miles  to  the  unloading  point, 
and  in  addition  to  its  own  train,  unloaded 
the  cars  set  out  by  the  first  train. 

In  the  course  of  the  day's  work,  five  pas- 
senger and  three  regular  "freight  trains  were 
met  by  both  ballast  trains.  The  Track  Super- 
visor and  the  Chief  Dispatcher  worked  closely 
together  in  arranging  unloading  points,  so 
that  there  was  a  mininuim  of  delay  to  the 
ballast    or   revenue   trains. 

The  niajorit.x'  of  the  coal  cars  in  the  bal- 
last service  had  floors  sloping  from  the  ends 
down  to  tlie  middle  to  two  doors  worked  by  a 
chain  and  ratcliot  tunveiucnt  by  a  wrench 
from  the  outside  of  the  car.  Owing  to  the 
wet  condition  of  the  gravel,  and  the  flat 
slope   of  the   car   floors,   it   was  necessary   to 


freight  trains  seldom  more  than  30  minutes 
by  the  ballast  trains.  Track  Supervisor  gen- 
erally accompanied  one  of  the  trains  and  a 
Track  .Apprentice  the  other.  Records  of  de- 
lays, running  and  unloading  time  were  kept  of 
both  trains  and  worked  up  into  unit  costs  at 
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Fig.  2. — View  Showing  Top  of  Subsurface  Soil  Testing  Device  With  Load  in  Place. 


lasted  extended  from  Mile  Post  No.  33,  east 
of  Nashville,  to  Mile  Post  No.  To,  giving  a 
total  haul  for  the  ballast  of  54  to  96  miles. 
Owing  to  the  low  face  of  6  ft.  which  the 
shovel  worked,  only  about  750  cu.  yds.,  or  25 
cars,  of  gravel  were  loaded  daily.  The  con- 
tractor loaded  the  gravel  and  placed  the 
loaded  cars  on  the  main  line  side  track  for 
$0,145  per  cu.  yd. 

Terminal  conditions  in  Nashville  required 
more  switching  facilities,  but  the  requirements 
were  not  sufficient  to  warrant  an  additional 
crew  for  an  entire  12  hours.  It  was,  there- 
fore, arranged  that  an  additional  night  crew 
should  handle  the  additional  switching  and 
move  the  2-5  cars  of  ballast,  which  had  been 
loaded  on  the  previous  day,  from  the  pit  sid- 
ing to  Nashville.  .-X  charge  of  $10,  covering 
wages  of  the  yard  crew,  coal,  proportion  of 
repairs,  etc.,  -n-hile  engaged  in  this  service, 
was  made  against  the  Road  Departrncnt  by 
the  Transportation  Department,  for  this  serv- 
ice. 

The   grade    from   the   pit   to   Nashville   per- 


shovel  and  sometimes  pick  out  the  most  of 
the  car  load.  Frequently,  the  engine  was  cut 
off  and  bumped  against  the  train.  This  opera- 
tion, which  was  not  the  best  treatment  for 
cars,  still  helped  considerably  in  loosening  up 
the  gravel  so  that  it  would  run  out.  One  tie 
was  placed  across  the  rails  in  front  of  the 
rear  trucks  of  the  car  being  unloaded  to 
sweep  oflt  the  gravel.  Since  one  tie  so  placed 
would  not  sweep  the  gravel  off  level  with  the 
rails,  after  the  ballast  was  unloaded  the  en- 
tire train  was  backed  over  the  ballast  with 
3  ties  placed  edge  to  edge  up  against  the 
leading  trucks.  This  last  sweeping  cleaned 
the  track   level  with   the   rails. 

From  10  to  30  minutes  were  consumed  in 
unloading  the  coal  cars  where  it  took  from 
3  to  10  minutes  for  the  Rodger  ballast  cars 
for  the  same  gravel.  The  great  variation  in 
time  was  due  mostly  to  the  condition  of  the 
gravel,  whether  wet  or  dry.  Only  occasional 
difficulty  was  experienced  in  handling  the 
coal    car   doors. 

Passenger   trains    were    not      delayed      and 
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night.  The  accompanying  table  shows  the 
method  of  Iceeping  track  of  the  worl<  per- 
formed, delays,  and  all  information  necessary 
to  a  complete  understanding  of  the  work.  In 
addition  to  this  information  an  itemized  rec-- 
ord  was  kept  of  the  delays  of  each  train 
crew. 

Train  and  enginemen  giving  unsatisfactory 
service  to  the  Road  Department  were  at  once 
returned  to  revenue   service. 

In  the  tabulation,  the  time  given  in  columns 
headed  ".Arr.  U.  P."  and  "Lv.  U.  P."  are  the 
times  that  the  train  arrived  to  unload  and  the 
time  the  unloading  was  completed.  "Delays" 
consisted  of  all  time  not  consumed  by  the 
ballast  train  in  running  from  Nashville  to  the 
point  of  unloading  and  return  and  the  time 
consumed  in  unloading.  For  instance,  if, 
while  unloading,  it  became  necessary  to  run 
in  to  meet  a  train,  the  total  time  that  the 
ballast   train   was   away    from     the     unloading 


point  was  figured  as  delay.  The  distance  in 
column  headed  "Mile"  is  the  distance  from 
Nashville  to  the  unloading  point.  "No  of 
miles  hauled"  shows  the  distance  from  Nash- 
ville to  the  unloading  point  plus  21  miles,  the 
distance  of  the  pit  from  Nashville. 

Ow-ing  to  the  frequent  rains,  making  it  dif- 
ficult to  take  accurate  cross  sections  of  the 
pit.  the  yardage  of  cars  was  measured  at  the 
unloading  point.  Diagrams  were  furnished 
the  men  showing  the  number  of  yards  in 
each  class  of  car  when  the  load  averaged  cer- 
tain distances  from  the  top  of  the  car.  It  was 
found  that  the  average  shrinkage  for  a  75- 
mile  haul  was  about  2  cu.  yds.  per  car. 

Train    expenses   figured   as    follows : 

1  conductor  for  12  hours $  3. SO 

2  brakemen  for  12  hours 4.60 

1  engineman  for  12  hour.'; t..50 

]   fireman   for  12  hours 2.40 

Total  w.Tges   for  12    hours $].">. 30 


10  Ions  coal  for  12  hours, 12.50 

Water,  oil,  etc.,  for  12  hours 1.00 

Total   expense  for  12   hours $28.80 

Section  labor  was  paid  $1.10  per  day  and 
foremen  $50  per  mo.  Overtime  for  train 
crew  began  12  hours  and  20  minutes  from 
time  train  was  called  for  and  was  figured  as 
follows : 

Section  labor  was  paid  $1.10  per  day  and  fore- 
men J.'iO  per  month. 

1  conductor,    per  lioui- $0,316 

2  brakemen.    per  liou"   0.382 

1  engineman,   per  hor       0.45 

1  flueman,   per  hour 0.24 

Coal,  etc.,  per  hour 0.11 

Total   expense   of  train    for   overtime. ..  .$1.50 
The  unit  costs  of  the  entire  work  were : 

Loading,   per  cu.   yd $0,145 

Hauling  and   unloading,    per  cu.   yd 0.108 

Surfacing   .' 0.25 

Total   cost    \irubr   track,    ppi-   cu.    yd $0,503 
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The    Training    and    Duties  of  a  Street 
Superintendent.* 

The  duties  of  a  street  superintendent  vary 
with  the  laws  and  customs'  of  different  cities, 
and  as  it  is  not  the  purpose  of  this  Confer- 
ence to  discuss  street  maintenance,  pavement 
repairs  and  the  like,  this  paper  will  consider 
only  such  duties  of  a  street  superintendent  as 
apply  to  the  cleaning  of  streets,  the  collec- 
tion and  disposal  of  wastes  and  related  sani- 
tary work. 

To  dogmatize  on  the  training  required  for 
an  efficient  municipal  cleaning  official  at  this 
time  would  be  presumptuous  on  the  part  of 
the  writer  in  view  of  the  unsatisfactory  status 
of  the  subject,  but  a  statement  of  the  duties, 
responsibilities  and  requisites  for  success  in 
this  branch  of  municipal  sanitation  tnay  in- 
dicate to  some  extent,  at  least,  the  kind  of 
training   needed. 

The  head  of  a  street  cleaning  department 
deals  with  two  different  types  of  forces  ;  first, 
human  or  animal  energy,  and  second,  me- 
chanical appliances ;  thus  a  street  superintend- 
ent should  understand  the  art  of  directing  the 
work  of  men  and  machines. 

In  the  old  days,  leadership  depended  upon 
personal  magnetism,  or  the  right  of  might. 
Today  industrial  conditions  and  the  advances 
in  scientific  training  have  changed  this  situa- 
tion to  a  consideraijle  extent.  Laws  based 
upon  scientific  observations  have  been  de- 
duced concerning  the  management  of  large 
manufacturing  establishments  and  these  dis- 
coveries are  raising  the  art  of  managing  inen 
to  a  scientific  basis.  It  may  be  contended,  of 
course,  that  leaders  are  born,  not  made,  and 
that  the  art  of  management  is  not  essentially 
scientific,  but  it  will  be  remembered  that 
psychology  is  conceded  to  be  a  science  and 
broadly  speaking  the  inanagement  of  men  is 
really  nothing  more  than  applied  psychology. 
Thus  if  this  analysis  is  correct  our  street  su- 
perintendents should  be  trained  in  applied 
psychology. 

But  municipal  cleaning  work  involves  more 
than  the  management  of  men  and  machines. 
It  presumes  a  knowledge  of  the  fundamental 
principles  of  sanitary  engineering  without 
which  a  street  cleaning  superintendent  is  apt 
to  be  at  a  loss  in  carrying  on  the  duties  of  his 
office. 

Municipal  cleaning  is  primarily  sanitary 
work;  cost,  though  of  the  greatest  importance, 
should  be  a  secondary  consideration. 

Statistics  show  that  about  36  per  cent  of 
all  deaths  are  due  to  preventable  causes. 
It  is  interesting  to  note  the  progress  made  in 
decreasing  the  death  rate  of  the  city  of  Lon- 
don from  about  80  persons  per  thousand  be- 
tween 1700  and  1800  to  about  20  persons  per 
thousand   between    1880   and    1800,   and   about 
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Ill  per  thousand  in  1900.  A  portion  of  this 
reduction  was  undoubtedly  due  to  the  im- 
provement in  hygienic  conditions  and  without 
doubt  a  portion  was  due  to  better  sanitation 
on   the  part  of  the  municipality. 

The  object  of  street  cleaning  is  to  obviate 
the  cause  or  prevent  the  spread  of  comnnmi- 
cable  diseases,  among  which  consumption, 
diarrhea  and  typhoid  fever  are  partially  at 
least  within  the  province  of  municipal  clean- 
ing. 

Flies  breed  in  filth  as  a  rule  and  carry 
about  on  their  legs  all  sorts  of  germs,  some 
of  which  are  harmless,  while  others  undoubt- 
edly cause  illness,  disease  and  death.  There 
has  been  a  great  awakening  to  this  fact  ail 
over  the  country  within  the  last  year  and 
the  war  against  the  house  fly  while  yet  in  its 
infancy  is  none  the  less  making  great  prog- 
ress. Municipal  cleaning  is  peculiarly  .inter- 
ested in  this  factor  because  flies  breed  in 
solid  filth  such  as  horse  inanure,  garbage  and 
other  organic  materials,  hence  one  of  the 
chief  duties  of  the  street  cleaning  division  is 
to  promptly  reinove  and  rapidly  dispose  of 
all  solid  organic  city  wastes,  thus  in  time 
tending  to  do  its  part  in  elrininating  the  house 
fly  as  a  carrier  of  infection. 

Today  a  superintendent  of  streets  must 
know  the  sanitary  requirements  of  his  office 
and  the  means  whereby  health  inay  be  pro- 
moted and  the  spread  of  infection  controlled. 
Thus  a  course  in  sanitary  science  should 
form  part  of  the  training  of  a  street  cleaning 
superintendent. 

Organization. — In  the  management  of  men 
responsibility  for  work  assigned  is  essential. 
Every  luan  in  an  organization  should  know 
his  duties  and  either  through  hope  of  reward 
or  fear  of  punishment,  each  individual  should 
perform  the  work  assigned  in  the  best  pos- 
sible maimer.  Responsibility  should  be  defi- 
nite and  readily  fixed,  so  that  the  stockhold- 
ers of  our  city  corporations  may  easily  place 
the  blame  for  inefficiency  or  the  praise  for 
good  work  where  it  properly  belongs. 

The  highest  efficiency  in  organization  is 
most  likely  to  be  attained  if  the  superintend- 
ent or  head  of  the  division  arranges  his  su- 
bordinates in  two  divisions:  (1)  A  Planning 
or  Efficiency  Section,  (2)  a  Performing  nr 
Work  Division.  In  small  municipalities  the 
superintendent  may  combine  both  functions, 
but  it  is  much  better,  particularly  in  large 
street  cleaning  departments,  to  have  one  or 
rtiorc  competent  engineers  or  properly  trained 
men  with  no  routine  duties,  to  advise  the  su- 
perintendent or  commissioner  and  to  provide 
for  him  efficiency  standards  and  economical 
methods  of  performing  work.  The  Efficiency 
Division  acts  as  the  pacemaker  for  the  or- 
ganization, setting  up  practical  ideals  for  the 
department  and  the  individual  employes  of 
the  force.  Lack  of  definite  working  ideals 
causes  most  of  the  inefficiency  in  municipal 
departments.  A  superintendent  of  streets 
must  have  ideals  and  standards  for  the  at- 
laiiinunt   of   the  greatest   measure   of   success 


in  his  work  and  he  should  either  be  an  engi- 
neer or  have  engineering  advisers  attached  to 
his   Planning   Division. 

Efficiency  in  organization  depends  to  a  con- 
siderable degree  upon  two  factors  insofar  as 
employes  are  concerned:  (1)  Hope  of  reward 
or  (2)  fear  of  punishment.  Discipline  may 
be  secured  by  punishing  infractions  of  the 
rules  of  the  service  and  efficiency  or  good 
work  should  be  rewarded  by  proportionate  in- 
creases in  wages.  The  Planning  Division  of 
an  organization  should  determine  the  limit- 
ing wage  rates  for  various  kinds  of  duties 
and  the  amounts  to  be  paid  for  various  per- 
centages of  efficiency  in  these  classes  of  work. 
This  means  that  a  record  must  be  kept  of  the 
products  of  each  individual,  gang  or  unit  of 
the  street  cleaning  force,  or  better  still,  stand- 
ards should  be  predetermined  and  wages 
should  be  paid  in  accordance  with  attainments 
as  shown  by  efficiency  records. 

It  is  necessary  for  efficiency,  that  cost  rec- 
ords be  maintained  so  that  actual  work  per- 
formed may  be  compared  with  the  standards 
set  by  the  Planning  or  Efficiency  Branch  of 
the  organization.  It  should  be  the  duty  of  the 
head  of  a  department  to  systematize  his  work, 
keep  cost  records  and  show  how  results  are 
checked  by  diagrams  readily  comprehended  by 
his  employers — the  public. 

For  the  benefit  of  the  department  as  well 
as  the  taxpayers  who  take  an  interest  in  city 
afifairs  ("this  interest  is  usually  very  keen 
around  election  time),  it  is  desirable  that  cost 
records  be  made  in  graphic  form,  so  that  the 
progress  of  efficiency  may  be  shown  year  by 
year. 

There  are  some  classes  of  work  in  street 
cleaning  the  cost  of  which  fluctuates  in  such 
a  way  as  to  be  beyond  control  of  the  most 
efficient  department.  Snow  removal  work  is 
not  only  particularly  trying  to  the  street  clean- 
ing organization  but  likewise  varies  in  cost, 
due  to  weather  conditions  or  attendant  cir- 
cumstances. Nevertheless,  even  here  it  is  de- 
sirable to  show  results  by  comparative  records. 

The  three  main  divisions  of  street  cleaning 
are  those  concerned  with  the  cleaning  of 
streets  proper,  the  collection  and  removal  of 
household  and  street  refuse,  including  ashes, 
garbage,  rubbish  and  street  sweepings  and 
their  sanitary  disposal. 

Cost  keeping  and  resulting  graphic  records 
involve  measurements  of  the  performances  of 
both  men  and  machines.  This  is  work  which 
an  engineer  is  best  qualified  to  handle  proper- 
ly. Efficiency  as  indicated  by  cost  records 
must  not  be  considered  as  simply  showing  the 
relation  between  the  past  and  present  figures. 
In  its  broad  and  true  sense,  efficiency  should 
be  simply  denoted  as  an  ideal  condition  re- 
duced to  a  practical  form  so  that  it  may  be 
measurable  ultimately  in  dollars  and  cents. 
The  percentage  of  efficiency  attained  in  any 
work  measures  the  results  secured  when  com- 
pared with  the  ideal  standard,  and  in  sanitary 
work  particularly  comparison  in  costs  can 
only  be  made  on  a  proper  basis  when  the  re- 
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suits  attained  are  equally  sanitary  in  effect. 
Thus  the  training  of  a  street  superintendent 
should  include  the  study  of  work  cost  records, 
their  analysis  and  use  in  securing  greater  ef- 
ficiency. 

Street  Cleaning. — The  cleaning  of  a  street 
would  seem  to  be  an  easy  problem,  but  in 
practice  it  is  difficult  to  maintain  clean  streets 
because  many  of  our  citizens  have  no  regard 
for  the  public  hallways  of  the  city  household. 
Colonel  Waring,  the  father  of  efScient  street 
cleaning,  once  said  that  his  aim  was  not  to 
clean  dirty  streets  but  to  maintain  clean 
streets.  Preventable  litter  is  usually  in  evi- 
dence in  most  cities  and  an  unjust  burden 
is  thus  placed  upon  the  taxpayers  mainly 
through  the  carelessness  or  ignorance  of  the 
people  who  consider  the  street  to  be  a  proper 
dumping  ground  for  all  sorts  of  waste.  This 
condition  is  not  peculiar  to  any  city  but  is  a 
more  or  less  general  affliction  throughout  the 
world. 

Clean  streets  mean  clean  people.  The  city 
is  nothing  more  than  a  great  household  and 
if  the  unwritten  rules  of  conduct  which  ap- 
ply in  well-regulated  homes  were  actively 
practiced  on  the  public  thoroughfares,  great 
benefits  would  be  conferred  upon  the  com- 
munity resulting  in  the  promotion  of  health, 
comfort   and  happiness. 

One  of  the  most  constant  sources  of  public 
expense  is  the  removal  of  preventable  litter 
in  the  form  of  newspapers,  paper  bags,  fruit 
skins  and  the  like  from  public  thoroughfares. 
Yet  four  out  of  six  people  will  pass  the 
street  cans  placed  in  most  cities  for  the  re- 
ception of  waste  and  without  the  least  com- 
punction throw  newspapers  on  the  roadway, 
banana  peels  on  the  sidewalk  and  miscella- 
neous litter  on  the  pavement.  This  not  only 
violates  all  rules  of  order  but  apparently  is 
even  coimtenanced  by  the  mass  of  our  people. 
Private  refuse  cans  on  the  street  and  side- 
walk are  generally  nuisances.  An  overflow- 
ing garbage  can  opposite  the  entrance  to  a 
store  is  a  common  sight  in  most  cities,  and 
it  does  not  require  any  large  stretch  of  the 
imagination  to  picture  the  flight  of  a  fl"  from 
the  garbage  can  to  the  food  exposed  on  the 
counter.  Most  city  ordiances  require  that 
refuse  receptacles  shall  not  be  overfilled,  but 
this  provision  of  the  law  is  usually  ignored 
and  it  is  a  common  sight,  particularly  in  the 
crowded  districts  of  our  large  cities,  to  see 
the  curb  adorned  with  art  objects  in  the  form 
of  battered  tins,  dilapidated  barrels,  boxes, 
coal  scuttles  and  other  refuse  receptacles.  The 
prevalence  of  this  condition  shows  the  need 
of  training  our  citizens  in  the  duties  and  ob- 
ligations which  they  owe  to  the  municipality 
in  which  they  live. 

Besides  the  old  standard  method  of  clean- 
ing by  hand  broom  and  machine  broom,  there 
ha^s  been  of  late  a  demand  for  more  efficient 
street  cleaning  work,  particularly  with  the  ob- 
ject of  eliminating  the  fine  street  dust  which 
cannot  be  removed  by  the  broom  alone.  Thus 
hose  flushing  in  summer  is  desirable  particu- 
larly in  crowded  districts,  where  dust  and 
germs   mav  cause   respiratory  diseases. 

The  methods  of  flushing  streets  vary  in 
different  places.  Some  cities  pin  their  faith 
to  hand  flushing,  others  use  machines,  throw- 
ing water  from  tanks  under  pressure,  while 
the  latest  method  of  street  washing  consists 
in  the  use  of  a  horse-drawn  squeegee,  where- 
by water  spread  upon  the  pavement  is  fol- 
lowed bv  a  rotating  rubber  broom,  the  object 
being  to'  lubricate  by  water,  scrape  away  the 
street  dirt  and  push  it  toward  the  gutter 
where  it  can  be  gathered  into  heaps  and  re- 
moved. 

Efficiency  in  street  cleaning  requires  that 
the  different  kinds  of  pavement  refuse  be 
promptlv  removed  and  rapidly  disposed  of  in 
order  that  infection  emanating  from  the 
street  materials  may  be  avoided.  This  in- 
volves training  and  experience  in  the  handling 
of  men,  machines  and  methods. 

Refuse  Collection —'When  one  considers 
the  amount  of  waste  material  taken _  away 
from  our  municipalities,  it  is  surprising  to 
find  that  each  individual  is  directly  or  indi- 
rectly responsible  for  the  accumulation  of 
about  1,470  lbs.  of  waste  material  per  annum. 
Careful  statistics  in  New  York  City  show  that 


in  each  year  the  average  inhabitant  is  respon- 
sible for  the  production  of  about  181  lbs.  of 
garbage,  930  lbs.  of  ashes,  95  lbs.  of  rubbish 
and  260  lbs.  of  street  sweepings,  m.-rking  a 
total  of  1,470  lbs.  of  refuse  or  about  ten  times 
the  weight  of  the  average  man.  Where  mil- 
lions of  people  congregate  the  amount  of 
waste  to  be  handled  is  simply  enormous  and 
efficiencv  in  refuse  disposal  is  much  more  of 
a  technical  engineering  problem  than  most 
other  subjects  connected  with  municipal  clean- 
ing. There  is  no  cure-all  in  this  matter  of 
waste  disposal  any  more  than  there  are  pat- 
ent medicines  adapted  to  meet  all  kinds  of 
ills,  and  a  local  study  of  the  question  is  the 
only  safe  and  sane  way  to  meet  the  situation 
and  solve  the  problem.  Thus  the  training  of 
a  superintendent  should  include  a  study  of 
the  character,  amount,  variations,  chemical 
constituents  and  the  different  means  for  the 
sanitary  and  economical  collection  and  dis- 
posal of  refuse. 

Horse-drawn  vehicles  are  practically  the 
only  kind  used  in  this  country  for  the  collec- 
tion of  city  wastes,  though  abroad  motor  ve- 
hicles have  been  tried  for  this  purpose,  and 
their  use  will  probably  increase.  The  steel- 
bodied  garbage  and  ash  cart  of  the  kind  used 
in  New  York  is  water  tight,  self-dumping, 
holds  about  IVz  cu.  yds.  level  full,  and  is  well 
adapted  for  the  removal  of  garbage  where 
hauls  are  reasonably  short.  When  ashes  and 
other  dusty  wastes  are  carried,  however,  the 
steel  cart  is  not  particularly  satisfactory  in 
controlling  the  dust  arising  when  loading  and 
improvements  by  the  Planning  Division  of 
a  municipal  department  are  much  to  be  de- 
sired in 'this  regard.  Wooden  vehicles  are 
not  satisfactory  as  a  rule  for  transporting 
organic  materials,  and  most  advanced  cleaning 
divisions  use  steel  carts  or  wagons  for  this 
purpose. 

In  warm  weather,  it  is  desirable  that  gar- 
bage be  removed  each  day  if  possible,  in  order 
that  fermentation  and  decomposition  may  not 
progress  too  far  before  final  treatment  is  un- 
dertaken. 

Where  long  hauls  from  the  collection  sec- 
tion to  the  place  of  disposal  are  the  rule,  a 
wagon  of  large  capacity  will  be  found  eco- 
nomical and  advantageous,  particularly  if  the 
materials  are  mixed  together.  A  bottom  dump 
wagon  of  large  capacity  provided  with  canvas 
curtains  for  the  purpose  of  controlling  the 
flow  of  dust  when  emptying^  cans  into  the 
wagon  is  suitable  and  economical. 

In  Great  Britain  as  a  rule,  contrary  to  gen- 
eral American  practice,  waste  materials  are 
not  separated  by  the  householder  and  all 
classes  ■  of  refuse  are  thrown  together  into 
one  can  or  dust  bin  for  removal  to  destructors 
where   the   materials   are   burned. 

The  more  efficient  collection  of  refuse  re- 
quires attention  in  most  cities  as  present  meth- 
ods are  usually  crude  and  unsatisfactory. 
This  is  a  practical  matter  needing  attention 
in  the  training  of  a  street  superintendent. 


Supplementary  Reports  on  the  1907  and 

1908   Dust    Prevention    and    Road 

Preservation    Experimental 

Work    of    the    U.    S. 

Office  of  Public 

Roads. 

In  1998  the  U.  S.  Office  of  Public  Roads  in 
co-operation  with  various  municipalities  con- 
ducted a  number  of  experiments  in  dust  pre- 
vention and  road  preservation.  The  work  in- 
cluded experiments  with  asphaltic  prepara- 
tions, tar  preparations  and  residual  oil  at  N'tw- 
ton,  Mass.,  the  construction  of  four  s.-ind  clay 
roads  in  Kansas,  and  the  construction  of  an 
earth-asphalt  road  at  Independence,  Kan. 
This  experimental  work  was  described  in  the 
May  26,  1909,  issue  of  En-gi.n-eering-Co.vtract- 
IN'G  Supplementary  reports  on  these  experi- 
mental roads  and  on  experimental  roads  con- 
structed in  previous  years  are  giv-en  in  a  cir- 
cular issued  recently  by  the  Ij.  S.  Office  of 
Public  Roads,  and  from  this  circular  we  have 
taken   the  matter  that   follows. 

Asphaltic  Preparations.  Tar  Preparations, 
Etc    at  Newton,  Afass.—ln  the  work  at  Xew- 


tun,  Mass.,  in  19U8,  seven  experinicnls  were 
made  with  an  asphaltic  preparation,  one  with 
a  residual  oil,  two  with  a  refined  water-gas 
tar,  and  one  with  a  molasscs-oil-limc  mixture. 
This  work  consisted  in  resurfacing  an  old 
macadam  road  according  to  the  mixing  meth- 
od, using  the  various  materials  as  binders. 
The  sections  were  last  inspected  July  2^,  1909, 
about  eleven  months  after  being  laid. 

.At  the  time  of  inspection  there  was  consid- 
erable difference  in  the  appearance  of  the  sec- 
tions treated  under  experiments  Nos.  1,  2,  3, 
4,  5,  6  and  7,  with  asphaltic  preparation.  Sec- 
tion \o.  1,  in  which  a  mineral  aggregate  con- 
taining practically  no  fine  material  smaller 
than  Vi  in.  in  diameter  had  been  used,  had 
raveled  in  places  and  had  been  patched  with 
a  refined  coal  tar  under  the  direction  of  the 
Street  Commissioner  of  Newton.  Section 
N'o.  2,  in  which  a  mineral  aggregate  contain- 
ing more  fine  material  had  been  used,  was  in 
belter  condition,  but  had  been  patched  in  a 
number  of  weak  places  with  the  coal-tar  prep- 
aration above  mentioned.  Section  No.  3,  in 
which  the  mineral  aggregate  held  a  still 
greater  amount  of  material  smaller  than  Vi  in. 
in  diameter,  was  in  much  better  condition  and 
only  one  patch  had  been  required.  Section 
No.  4.  which  had  been  constructed  in  a  man- 
ner similar  to  No.  3,  except  that  instead  of 
stone  screenings  a  light  coat  of  tarred  sand 
had  been  employed  as  a  surface  dressing,  had 
not  required  patching,  but  the  surface  was 
in  rather  poor  condition.  In  all  of  the  first 
f.our  experiments  only  0.54  gal.  of  asphaltic 
preparation  per  square  yard  had  been  used. 
In  Experiments  Nos.  5  and  C  a  flush  coat  of 
bitumen  had  been  applied  in  addition  to  this. 
The  asphaltic  preparation  was  used  for  this 
purpose  in  No.  5  and  a  refined  coal  tar  in 
No.  6.  These  two  sections,  together  with  No. 
7,  in  which  0.71  gal.  per  square  yard  of  the 
asphaltic  preparation  had  been  used,  were  in 
first-class  condition  when  inspected. 

Section  No.  8,  bound  with  a  residual  oil, 
was  just  beginning  to  pick  up  under  traffic 
and  the  oil  showed  a  lack  of  adhesiveness. 

Sections  Nos.  9  and  10,  in  which  a  refined 
water-gas  tar  was  employed  as  a  binder,  were 
both  in  excellent  condition ;  No.  10  indeed  ap- 
peared better  than  any  of  the  other  sections. 
In  No.  9,  0.81  gal.  per  square  yard  of  the 
water-gas  tar  was  consumed  and  the  surface 
was  coated  with  stone  screenings,  while  in 
Xo.  10  an  application  of  sand  mi.xed  with  a 
refined  coal  tar  was  used  as  a  surface  dress- 
ing. 

The  molasses-oil-lime  work  at  the  time  of 
the  in.spection,  July  22,  1909,  was  in  very^good 
condition,  except  at  a  rather  sharp  curve 
where  the  surface  had  just  started  to  pick  up 
under  traffic. 

F^arth- Asphalt  Road  at  Independence,  Kan. 
—The  road  was  constructed  in  1908.  On 
Feb.  19,  1910,  the  road  was  inspected,  and, 
while  the  conditions  for  making  an  intelligent 
inspection  were  unfavorable,  since  the  road 
was  frozen  and  partially  covered  with  snow, 
the  following  results  were  reported; 

The  appearance  of  the  road  in  general  was 
similar  to  that  of  other  dirt  roads  in  the  near 
vicinity,  except  that  it  did  not  show  the  deet> 
ruts    noticeable    on    the    latter,    although     the 
traffic  over  both   is   similar.     This   shows  that 
during  the   winter   the  mud  had  not  been  a'^ 
deep  as  on  the  ordinary  dirt  roads.    The  onl> 
attention  that  it  has  received  since  being  built 
is  that  it  was  dragged  once  in  February,  1909 
For  the  length  of  two  blocks  the  road  ha^ 
a   grade  of   nearly  5  per  cent  and    had    pre 
viously  washed  badly,  but  now  shows  hut  li' 
tic,  if  any,  effects  of  last  year's  rains.     '^ 
dents  along  the   road   state  that  durinc   - 
weather  the  road  is  quite  muddy  ■ 
that  there  is  no  deep  mud  and  thr. 

f'ries   out   much   sooner  t' —   •'"   '     >, ■ 

dirt  roads.     In  summer.  :  is  road  i> 

a  little  soft  under  heavy  i 

The  conclusions  to  be   drawn  are  th.-,;     ' 
asphalt  mixed  with  the  earth  renders  •>  ' 
impervious  to  water;   that   it   acts    = 
well   as   a  binder  to   prevent  the   v 
ruts  on  grades:  that  an  asphalt  havin;.:  .1  riicl; 
ing  point  higher  than  that  used  should  be  em- 
ployed, if  a  satisfactory  road  is  to  be  had  in 
the  summer ;  that  such  an  .asphalt  can  not  be 
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spread  upon  and  mixed  with  earth  satisfac- 
torily unless  the  earth  is  previously  heated; 
that' such  a  road  is  practically  dustless  save 
for  dirt  that  may  be  carried  upon  it ;  and 
that,  to  prevent  its  being  muddy  just  after  a 
rain,  2  to  3  ins.  of  from  %-in.  to  2-in.  stone 
should  be  worked  into  the  top. 

Sand-Clay  Roads  in  Kansas. — These  roads 
were  constructed  in  1908  with  a  view  to  de- 
termine the  suitability  of  sand-clay  construc- 
tion to  meet  varying  conditons  encountered 
in  the  Middle  West. 

In  the  experiment  at  Garden  City  a  local 
gypsum-clay  was  mixed  with  the  natural 
sandy  soil.  The  road  was  inspected  one  year 
after  completion  and  was  found  to  be  as  hard 
and  firm  as  macadam.  The  people  living  in 
the  vicinity  of  this  work  were  so  well  pleased 
with  the  results  that  during  the  past  year  7 
miles  more  of  sand-clay  road  were  construct- 
ed at  their  instigation. 

In  the  work  at  Dodge  City  a  clay  silt  ob- 
tained from  an  old  irrigation  ditch  was  mixed 
with  a  sandy  soil  similar  to  that  encountered 
at  Garden  City.  When  inspected  one  year 
after  completion  the  road  was  in  excellent 
condition.  .-Mthough  previously  but  little  used, 
it  has  been  converted  into  one  of  the  most 
heavily  traveled  roads  leading  into  Dodge 
City.  Land  values  along  this  road  have  in- 
creased, and  farmers  who  were  formerly  con- 
sidering the  advisability  of  selling  their  farms 
and  going  where  the  roads  were  better  are 
now  well   satisfied  to  remain. 

In  the  experiment  at  Bucklin  the  general 
plan  of  construction  was  identical  with  that 
used  at  Dodge  City,  e.iccept  that  a  buckshot- 
clay  was  mixed  with  the  sandy  soil.  When 
inspected  a  year  later  the  road,  while  not 
smooth,  had  not  rutted.  The  inspection  was 
made  after  a  heavy  rain,  during  which  the 
road  had  softened  to  such  an  extent  that  the 
surface  picked  up  under  traffic.  This  indi- 
cated merely  an  insufficiency  of  sand  on  the 
surface  and  the  trouble  was  easily  remedied. 

In  the  experiment  at  Ford  a  short  section 
of  sandy  road,  forming  the  south  approach  to 
a  bridge  crossing  the  ."Vrkansas  River,  was 
graded  and  a  sedimentary  clay  added.  The 
work  was  done  under  very  unfavorable  con- 
ditions, which  made  it  impossible  to  mix  the 
sand  and  clay  in  an  altogether  satisfactory 
manner.  When  inspected  one  year  after  com- 
pletion the  surface  was  covered  with  about  1 
in.  of  mud,  showing  that  more  sand  was 
lucded ;  otherwise  the  road  was  in  good  con- 
dition. 

li.rt^i-rinicnls  at  IVayland.  Mass. — These  ex- 
periments* were  made  in  li)07  with  crude  tar, 
tar  preparations  and  oil  emulsions.  By  1009  the 
entire  road  need  to  he  treated  again,  and 
during  that  year  a  surface  application  of  tar 
was  made  with  an  English  spraying  machine, 
under  the  supervision  of  the  Massachusetts 
State  Highway  Commission.  This  road  is 
.subjected  to  such  heavy  mixed  traffic  that  an- 
nual surface  treatments  will  probably  be  re- 
quired in  order  to  keep  it  in  good  condition. 

KrnlHchy  Rock  Asphalt  at  Waxland.—lht 
experiment  was  tnade  in  1907  and  an  inspec- 
tion was  made  in  January,  1909.  This  road 
was  again  inspected  during  the  latter  part  of 
May,  1909.  and  the  following  report  made.  A 
heavy  rain  had  been  falling  for  some  hours 
before  the  inspection  was  made,  and  there  was 
more  or  less  soft,  sticky  mud  on  the  roads  ad- 
joining the  experimental  road.  The  surface 
of  the  rock  asphalt  was  clean,  smooth,  and 
compact,  with  no  ruts,  and  had  much  the 
same  appearance  as  a  first-class  asphalt  city 
street.  The  thin  surface  course  of  rock  as- 
phalt has  worn  down  in  a  few  spots  to  the 
cruslied  stone,  but  the  individual  crushed 
stones  were  tightly  bound  together  and  not  a 
single  loose  stone  was   found. 

Exttciiincnts  at  Jackson,  Tenn. — This  was 
one  of  the  earliest  pieces  of  experimental 
work  on  dust  prevention  and  road  preserva- 
tion undertaken  by  the  U.  S.  Office  of  Public 
Roads.  The  experiments*  were  made  in  190.S, 
tars  and  oils  being  used.  When  last  inspected, 
on  Dec.  2,  1909,  the  following  results  were  re- 
ported : 

.^n   inspection   made   Dec.   2,    1909,    of    the 
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Streets  of  Jackson,  Tenn.,  which  were  treated 
with  coke-oven  tar,  shows  that  where  a  second 
application  of  tar  was  applied  one  year  after 
the  first  the  surface  was  smooth  and  even, 
and  that  there  was  only  an  occasional  break 
at  intervals,  of  about  20  ft.,  with  the  excep- 
tion of  a  strip  averaging  about  20  ft.  wide 
down  the  center  of  the  street  where  traffic  is 
heaviest  and  droppings  from  unimproved 
streets  accumulate.  Very  little  trace  of  tar 
could  be  found  in  this  center  strip. 

On  the  streets  which  were  treated  with  only 
one  coat  of  tar  the  deterioration  is  much  more 
apparent.  In  the  center  of  the  streets  no 
trace  of  tar  can  be  found,  and  on  the  sides, 
for  a  distance  of  about  2.5  ft.  from  the  gutters, 
patches  of  tar  coating,  varying  in  size  from 
6  ins.  to  6  ft.  in  diameter  could  be  seen  at 
intervals  of  a  few  feet.  The  short  section 
which  was  spiked  up  and  where  the  tar  was 
incorporated  in  the  macadam  showed  that  the 
crown  has  almost  entirely  disappeared,  owing 
to  a  softening  of  the  binder  during  the  sum- 
mer months.  Detritus  accumulates  on  this  sec- 
tion to  such  an  extent  that,  from  a  casual 
inspection,  no  tar  could  be  noticed.  When 
a  part  of  the  section  was  cut  out,  however, 
the  tar  could  be  plainly  seen  in  the  voids  be- 
tween  the   particles   of   stone. 

It  might  be  added  that  the  streets  have  been 
badly  neglected  since  treatment.  A  third  ap- 
plication of  tar,  applied  last  summer,  would 
have  made  these  roads  almost  as  good  as  they 
were  after  the  first  application,  and  even  yet 
it  is  not  too  late  to  save  the  city  hundreds  of 
dollars. 

As  to  the  oil_  experiment,  no  trace  of  oil  was 
found  on  the  "city  streets  which  had  been 
treated.  On  the  section  of  country  road 
treated  with  residual  oil  a  strip  about  3  ft. 
wide  on  either  side  of  wheel  tracks  showed 
distinct  traces  of  oil,  which  was  still  beneficial 
in  preventing  side  washes. 


Experimental  Work  in  1909  of  the  U.  S. 
Office  of  Public  Roads  in  Dust  Pre- 
vention at  Road  Preservation. 

During  the  summer  of  1909  the  U.  S.  office 
of  Public  Roads  conducted  a  number  of  ex- 
periments in  dust  prevention  and  road  pres- 
ervation. These  experiments  are  described 
in  a  circular  issued  recently  by  the  U.  S. 
Office  of  Public  Roads  and  the  matter  that 
follows   has  been   taken   from   that  circular. 

EXPERIMENTS     WITH     W,^STE     SULPHITE    LIQUORS. 

These  experiments  were  conducted  at 
Washington,  D.  C,  six  experiments  being 
made. 

E.rperiment  No.  1. — Special  Preparation. — 
In  this  experiment  a  concentrated  waste  sul- 
phite liquor  preparation  was  employed  in  the 
surface  treatment  of  a  macadam  driveway 
for  the  purpose  of  determining  its  road-bind- 
ing and  dust-laying  properties.  The  road  se- 
lected for  treatment  is  located  in  the  Agricul- 
tural Department  grounds,  Washington,  D. 
C,  and  connects  13th  and  14th  Sts.  It  is 
built  of  trap  rock  with  a  soft  limestone  binder 
and,  although  subjected  to  only  a  moderate 
amount  of  light  traffic,  becomes  quite  dusty 
in   dry  weather. 

The  preparation  was  furnished  free  of 
charge  by  the  manufacturers  in  (iO-gal.  barrels. 
It  proved  to  be  a  dense  sticky  liquid,  mis- 
cible  with  water,  and  having  a  specific  gravitv 
of  from  1.267  to  1.270  at  25°  C.  Its  bind- 
ing value  is  dependent  U"on  the  presence  of 
so-called  calcium-magnesiuin-ligno-sulphonate, 
which  is  produced  in  the  manufacture  of 
wood-pulp   according  to   the   sulphite  process. 

Application  was  made  by  means  of  an  ordin- 
ary 300-gal.  sprinkling  cart,  and  a  mixture 
of  equal  parts  of  the  preparation  and  w.-iter 
employed.  The  roadway  was  sprinkled  tliree 
times  with  this  mixture  at  the  rate  of  O.hi 
gal.  per  sq.  yd.  The  preparation  itself  was. 
therefore,  applied  at  the  rate  of  0.27  gal.  per 
sq.  yd.  The  section  treated  was  615  ft.  in 
length  and  16  ft.  in  width  giving  a  total  of 
1,093  sq.  yds.  The  mixture  was  fairly  well 
absorbed  by  the  road,  but  a  small  amount  was 
lost  by  drainage  to  the  gutters.     This  appli- 
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cation  was  made  on  March  17.  Until  the 
middle  of  May  the  results  obtained  from  this 
treatment  were  quite  satisfactory;  the  dust 
was  successfully  laid  and  the  road  surface 
well  bound.  Rains  seemed  to  wash  out  the 
material  much  less  than  might  have  been  ex- 
pected. About  May  15  the  road  showed  signs 
of  becoming  dusty  and  was  watered  for  a 
number  of  times.  On  June  1  another  treat- 
ment with  the  sulphite  liquor  preparation  in 
a  20  per  cent  dilution  was  given  for  a  width 
of  12  ft.  in  the  center  of  the  road.  This 
application  was  made  at  the  rate  of  0.366 
gal.  of  solution  or  0.073  gal.  of  the  prepara- 
tion per  sq.  yd.,  and  820  sq.  yds.  were  thus 
covered.  The  cost  of  this  experiment,  is 
given  in  Table  I,  and  the  loan  cost  of  ex- 
periments 2,  3,  4  and  5  is  given  in  Table  II. 
While  no  charge  was  made  for  this  material, 
it  is  figured  at  a  minimum  cost  of  12  cts. 
per  gal.,   delivered  at  the   road. 

Experiment  No.  2. — Crude  Waste  Sulphite 
Liquor. — The  road  treated  in  this  experiment 
and  in  the  three  following  is  a  branch  of 
that  described  under  experiment  No.  1,  and 
runs  nearly  parallel  to  14th  St.  It  does  not, 
however,  receive  quite  as  much  travel  as  the 
former.  A  crude  waste  sulphite  liquor  ob- 
tained from  a  pulp  and  paper  company  was 
applied  at  the  rate  of  0.5  gal.  per  sq.  yd. 
As  only  one  barrel  of  this  material  was 
available  for  use,  it  was  sprinkled  upon  the 
road  by  means  of  common  garden  watering 
pots  and  "broomed"  into  the  road  surface. 
.'\pplication  was  made  for  a  width  of  12  ft., 
and  90  sq.  yds.  of  surface  adjoining  the  first 
section  were  treated.  The  material  was 
readily  absorbed  by  the  road,  but  did  not 
appear  to  be  as  satisfactory  a  binder  as  the 
first   preparation. 

Experiment  No.  3. — Crude  Waste  Sulphite 
Liquor. — This  e.xperiment  was  made  in  the 
same  manner  as  experiment  No.  2,  with  a 
sulphite  liquor  of  1.049  specific  gravity  (25° 
C),  obtained  from  another  pulp  and  paper 
company.  The  rate  of  application  was  0.5 
gal.  per  sq.  yd.,  and  90  sq.  yds.  of  roadway, 
adjoining  Section  2,  were  treated.  This  ma- 
terial was  even  more  readily  absorbed  than 
that  described  in  Experiment  No.  2,  and 
seemed  to  produce  a  less  satisfactory  sur- 
face condition. 

Experiment  No.  4. — Concentrated  Waste 
Sulphite  Liquor. — In  this  experiment  a  con- 
centrated liquor  of  1.220  specific  gravity 
(25°  C),  obtained  from  a  third  pulp  and 
paper  company,  was  applied  in  the  same 
manner  as  described  in  Experiment  No.  2. 
The  liquor  was,  however,  diluted  with  an 
equal  volume  of  water,  and  the  mixture  thus 
produced  was  applied  at  the  rate  of  0.44  gal. 
per  sq.  yd.  Twenty-two  hundredths  of  a  gal. 
of  the  original  liquor  were  therefore  con- 
sumed per  sq,  yd.  A  section  of  114  sq.  yds., 
adjoining  Section  3,  was  treated  with  this 
material,  and  the  appearance  of  the  road  after 
treatment  was  quite  similar  to  that  produced 
by  the  use  of  the  first  preparation. 

Experiment  No.  5. — Concentrated  Waste 
Sulphite  Liquor. — This  experiment  was  iden- 
tical with  experiment  No.  4,  except  that  the 
material  was  used  in  full  strength.  A  section 
of  45  sq.  yds.  was  thus  treated,  and  Vz  gal. 
of  the  liquor  was  applied  per  sq.  yd.  It  was 
not  readily  absorbed  by  the  road,  but  after 
being  "broomed"  in  produced  a  well-bonded 
surface. 

Cost  Data. — While  the  cost  data  can  not 
be  accurately  figured,  owing  to  the  fact  that 
no  charge  was  made  for  material  and  that 
a  number  of  engineer  students  took  part  in 
the  work.  Tables  I  and  II  are  an  approxima- 
tion of  the  cost  of  eight-hour  labor  for  the 
various  experiments. 

TABLE  1— COST  OF  LABOR  IN  EXPERIMEINT 
NO.    1   AT  WASHINGTON,    D.    C. 

Two    laborers    for    bailing   liquor,    %    day, 

at   ?2 $1.50 

One  sprinkling  cart,   %   day,  at  $5 1.88 

Total    $3.38 

Cost   of  labor   per    Sfluare   yard    (1.093   sq. 

yds.    total),    first    application 0031 

ATpproximate   cost   of  material   per   square 

yard,   first  application 0324 

Total    $  .0355 
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Two  laborers  for  bailing  liquor,   1/16  day, 

at    $2 25 

One  sprinkling  cart,  3/16  day,   at  $5 94 

Total    $1.19 

Cost  of  labor  per  square  yard,  second  ap- 
plication     0011 

Approximate   cost  of  material   per   square 

yard,    second  application 008S 

Total    ■ %  .0099 

Total  cost  per  square  yard 0454 

TABLE     II— COST     OF    I^BOR     IN     EXPERI- 
MENTS NOS.  2,  3,  4  AND  5  AT  WASH- 
INGTON,  D.   C. 

Four  laborers,   2,'8  day,  at  $2 $2.00 

One-  foreman,    2/8    day,    at   $3 75 

Total    $2.75 

Cost  per  square  yard  (339  sq.  yds.  total)..     .0081 

Summary  of  Experiments  Conducted  at 
Wasliington,  D.  C. — The  use  of  crude  waste 
sulphite  liquors  as  described  under  experi- 
ments Nos.  2  and  3  proved  but  little  more 
effective  than  water  so  far  as  laying  the  dust 
was  concerned.  For  the  first  six  weeks  ex- 
periments Nos.  4  and  5  were  satisfactory  as 
Experiment  No.  1,  but  owing  to  lack  of 
material  it  was  impossible  to  make  a  second 
application.  With  the  exception  of  No.  1  all 
of  these  experiments  were  made  upon  such 
short  stretches  of  road  that  no  very  definite 
conclusions  could  be  drawn,  but  all  indica- 
tions point  to  the  fact  that  the  application 
of  a  solution  of  about  1.13  specific  gravity 
at  the  rate  of  approximately  0.5  gal.  per  sq. 
yd.  is  fully  as  effective  as  the  more  concen- 
trated material.  The  second  application  de- 
scribed under  Experiment  No.  1  laid  the  dust 
satisfactorily  for  a  period  of  six  weeks,  after 
which  the  road  slowly  reverted  to  its  original 
condition,  although  the  excellent  binding  value 
of  the  material  was  apparent  for  some  time 
later.  From  these  experiments  it  would  seem 
that  crude  waste  sulphite  liquor  in  single 
applications  has  but  little  value  for  road  treat- 
ment, but  that  the  concentrated  material  may 
be  classed  as  a  temporary  or  scmipermanetit 
dust  preventive  and  road  binder.  It  is  possi- 
ble, however,  that,  if  crude  liquor  were  ap- 
plied daily  as  in  ordinary  water  sprinkling,  its 
use  would  prove  economical  in  localities 
where  it  is  produced,  and  that  the  base  would 
concentrate  in  the  road  and  eventually  be- 
come  a   valuable   binder. 

EXPERIMENT,?    WITH    SI.AG    AND    LIME,    SLAG    AND 

WASTE    SULPHITE    LIQUOR    PREPAR.\TI0N, 

AND    SL.\C    AND   TAR. 

During  the  summer  of  1909  the  Office  of 
Public  Roads,  in  cooperation  with  the  Car- 
negie Steel  Co.,  conducted  a  series  of  experi- 
ments at  Youngstown,  O.,  to  determine  the 
best  method  of  utilizing  slag  for  road  con- 
struction. 

In  the  reduction  of  iron  ores,  the  iron  as 
it  melts  settles  to  the  bottom  of  the  furnace, 
while  the  impurities  unite  with  the  fluxing 
material  to  form  what  is  known  as  blast- 
furnace slag.  While  the  iron  varies  little  in 
composition,  the  slag  is  by  no  means  as  uni- 
form, owing  to  variations  in  the  ore  and 
lltix  '  This  slag  is  usually  drawn  off  in  a 
molten  condition  into  large  ladles  holdmg 
about  140  tons  each.  Sometimes  it  is  run 
into  a  large  vat  of  water  to  form  what  is 
known  as  granulated  slag,  a  fine,  crisp  glassy 
product,  which  is  often  used  as  a  substitute 
for  sand  in  concrete  mixtures.  Sometimes 
(he  slag  is  partially  cooled  in  ihe  ladle.  When 
Ibis  is' turned  out  and  exposed  to  the  air,  or 
when  a  stream  of  water  is  thrown  upon  the 
lake  it  rapidly  breaks  down  into  a  fine  dust 
of  crvstallinc  structure.  As  a  rule  the  cars 
are  hauled  along  a  track  to  the  edge  of  a 
bluff  where  the  ladles  are  dumped,  allowing 
the  slag  to  run  out  in  thin  layers  to  cool. 
The  surface  of  the  slag  bank  soon  solidifies, 
but,  where  the  product  is  poured  from  sev- 
eral large  furnaces,  the  banks  formed  re- 
main warm  for  a  long  time.  It  is  generally 
believed  that  a  slag  bank  should  be  allovved 
to  season  for  at  least  two  years  betore  tne 
sl.-\K  is  used.  .       , 

It  is  evident  that  slag,  even  in  the  same 
bank,  mav  varv  greatly  in  composition,  in 
hardness,  'and  in  structure.  Where  slag  is 
deposited  in  large  banks,  it  is  most  easily 
excavated  bv  means  of  a  steam  shovel  which 
starts  at  tlic  bottom  and  plows  up  through 
the    material,   breaking   up    and,   at   the   same 


time,  mixing  the  different  layers.  One-third 
of  the  slag  obtained  in  this  manner  at  Youngs- 
town was  found  to  pass  a  %-in.  screen.  Of 
the  coarser  material  about  one-third  was  less 
than  1%  ins.  in  greatest  diameter,  while  only 
a  very  small  per  cent  was  over  3%  ins. 

Most  of  the  iron  produced  in  the  blast 
furnaces  is  converted  into  steel  by  various 
processes.  In  one  process  the  crude  metal 
is  further  purified  in  what  is  known  as  open- 
hearth  furnaces.  Here  again  a  flux  is  used 
which  rises  to  the  surface  of  the  molten  mass 
as  slag.  This  slag  is  run  into  small  cars  and 
formed  into  cakes  about  6  ft.  square  by  18  in. 
deep.  When  cold,  these  cakes  are  taken  to 
a  "skull-cracker"  and  broken  up  in  order  to 
separate  the  large  amount  of  scrap  iron 
which  is  always  present.  The  utilization  of 
this  slag  has  been  very  limited,  although  it 
possesses  many  desirable  properties,  such  as 
extreme  hardness,  toughness,  and,  frequently, 
excellent  cementing  properties.  In  the  sep- 
aration process  a  small  amount  breaks  up  in- 
to pieces  less  than  %  in.  in  size,  usually  with 
a   large  per   cent   of  "man  size"   remaining. 

A  number  of  other  slags  are  also  formed 
in  different  processes  of  manufacturing  steel, 
but   usually   in   smaller   quantities. 

In  the  experiments  at  Youngstown  the 
blast-furnace  slag  was  taken  from  a  bank  that 
had  aged  for  about  two  years  and  the  material 
of  which  came  from  six  furnaces  of  the  same 
type.  A  steam  shovel  was  used  to  load  the 
slag  from  the  bank  into  large  gondola  cars 
and  these  cars  were  drawn  to  a  gravity 
screen,  where  the  slag  was  dumped  into  a 
chute  and  passed  over  the  screen  to  separate 
it  into  proper  sizes.  At  first  a  3%-in.  screen 
was  used.  The  finer  screenings  fell  into  one 
car,  while  the  coarser  fell  into  another.  The 
latter  material,  as  a  rule,  was  very  soft  and 
crumbly,  and  was  discarded,  while  the  former 
was  reserved  until  an  amount  sufficient  for 
the  work  was  obtained.  As  the  slag  could 
be  passed  over  only  one  screen  at  a  time, 
this  proved  to  be  a  costly  operation.  The 
screened  slag  eventually  obtained  was  quite 
uniform  in  character.  After  it  had  been 
liroperly  sized,  it  was  taken  by  rail  to  a  sid- 
ing about  1%  miles  from  the  road  upon  which 
it  was  to  be  used.  Here  it  was  loaded  into 
wagons  and  hauled  to  the  road. 

The  road  improved  was  located  just  out- 
side the  city  limits  on  Belle  Vista  Ave.,  run- 
ning south  from  Mahoning  Ave.,  for  a  dis- 
tance of  2,754  ft.  The  soil  was  a  gravelly 
clay,  sticky  when  wet  and  dusty  when  dry. 
The  road  was  level  for  only  100  ft.,  while 
the  contour  elsewhere  was  rolling.  The  maxi- 
mum grade  was  4.5  per  cent.  This  road  is 
used  by  the  farmers  in  hauling  their  produce 
to  town  and  sustains  also  a  heavy  automobile 
and  a  light  carriage  traffic.  As  the  county  of 
Mahoning  did  all  the  grading  before  the 
Office  of  Public  Roads  commenced  work,  no 
cost  data  were  kept  for  this  item.  Grading 
was  done  by  contract  at  a  cost  of  22  cts. 
per  cu.  yd.  'for  excavation.  The  total  cost 
of  excavation  for  the  entire  road,  including 
the  cost  of  retaining  walls,  amounted  to  over 
$2,000. 

Exl>eriment  No.  1,  Section  No.  l.—B!asl- 
Furnace  Slog  Macadam.— Section  No.  1  was 
constructed  as  in  regular  macadam  work. 
The  first  course  consisted  of  blast-furnace 
slag  ranging  from  SVa  in.  to  1%  _  m.  in 
diameter,  laid  loose  to  a  depth  of  9  in.  and 
rolled  until  firm.  This  material  was  laid 
for  a  distance  of  about  100  ft.  on  a  part  of 
the  second  section  bv  mistake,  and  after  it 
had  been  rolled  a  considerable  amount  of 
material  was  hauled  over  it.  Though  each 
teamster  drove  in  the  same  track,  only  very 
small  ruts  were  formed-an  indication  that 
the  coarse  slag  was  firmly  keyed  together 
The  second  course  was  laid  4  in.  deep  at 
the  center  and  2Vi  in.  at  the  side.  w,tn  the 
same  kind  of  material,  varying  fro.n  ^4  in. 
to  11/2  ins.  in  size.  This  was  rolled  until 
smooth,  but  it  did  not  become  absolutely 
firm  until  the  top  course  of  screenings  rang- 
ing from  %  in.  to  dust  had  been  applied. 
After  spreading  the  screenings  and  rolhng 
slightly  in  order  to  fill  the  voids  as  com- 
plete y  as  possible  with  the  fine  material, 
wa  er    was    applied    in    the     usual     way,    by 


means  of  a  sprinkler,  and  the  rolling  was 
continued.  In  a  very  short  time  the  water 
began  to  run  off  the  surface,  which  then 
became  quite  solid.  As  the  road  dried  out, 
however,  the  surface  became  crumbly  and  re- 
quired additional  rolling  and  sprinkling. 
When  the  work  was  completed,  about  the 
middle  of  August,  this  section  was  in  good 
condition  except  for  one  or  two  small  places. 
From  the  behavior  of  this  material  indica- 
tions point  to  the  advisability  of  sprinkling 
the  surface  every  day  for  about  ten  days  in 
order  to  develop  the  full  binding  value  of 
the  slag  screenings. 

The  cost  data  for  all  of  the  Youngstown 
experiments   are   given  in   Table   IV. 

Experiment  No.  2,  Section  No.  5. — Blast- 
Furnace  Slag. — This  experiment  was  made  at 
the  suggestion  of  the  Carnegie  Steel  Co., 
who  wished  to  ascertain  if  the  cost  of  con- 
struction could  be  lowered  without  producing 
bad  results.  The  first  course  of  Section  No. 
5  was  composed  of  %-in.  to  3V4-in.  slag,  laid 
12  in.  deep  at  the  center  and  9  in.  at  the 
side.  Owing  to  the  great  range  in  sizes  and 
the  method  of  screening,  there  was  considera- 
ble lack  of  uniformity  between  different  loads 
of  the  material.  Since  this  course  was  thick, 
it  required  more  rolling  than  the  other  first 
courses.  The  road  consisting  of  this  single 
course  was  finished  in  the  same  manner  as 
described  under  Experiment  No.  1,  after  slag 
screenings  running  from  %  in.  to  dust  had 
been  applied.  The  surface  was  well  bonded 
when  inspected  at  the  beginning  of  last  fall. 

Experiment  No.  3,  Section  No.  fi. — Blast- 
Furnace  Slag. — The  first  course  of  Section 
No.  6  was  laid  9  ins.  deep  with  slag  varying 
in  size  from  3%  ins.  to  dust.  This  material 
like  that  employed  for  Experiment  No.  2,  was 
lacking  in  uniformity.  The  second  course,  6 
ins.  deep  at  the  center  and  4  ins.  at  the  side, 
was  composed  of  3%-in.  to  %-in.  material. 
Each  course  was  well  rolled,  and  the  section 
was  finished  in  the  same  manner  as  in  Experi- 
ment No.  2  and  with  similar  results. 

Experiment  No.  4,  Section  No.  V. — Blast- 
Furnace  and  Open-Hearth  Slag. — Section  No. 
7  was  constructed  in  the  same  manner  as 
Section  No.  6,  except  that  fine  open-hearth 
slag  screenings  ranging  in  size  from  %-in. 
to  dust  were  used  in  place  of  the  blast-fur- 
nace slag  screenings.  When  puddled  this 
material  set  very  quickly  and  produced  a  firm 
surface.  The  open-hearth  slag  was  prepared 
by  crushing  the  slag  left  at  the  "skull- 
cracker"  after  the  "man-size"  blocks  had  been 
removed.  Care  was  taken  to  prevent  iron 
from  entering  the  jaws  of  the  crusher.  After 
leaving  the  crusher,  it  was  placed  in  a  dry 
roll  mill,  where  it  was  ground  to  fine  screen- 
ings, a  large  percentage  of  which  became  dust. 
This  material  was  taken  to  the  road  and 
spread  about  IVz  ins.  deep.  The  addition  of 
free  lime,  as  described  under  Experiment  No. 
5,  was  not  considered  necessary,  as  these 
slags  when  finely  pow-dered  frequently  have 
high  binding  properties,  owing  to  the  presence 
of  free  lime  and  silicate  minerals  which  when 
moistened  produce  a  true  hydraulic  set. 

Experiment  No.  5.  Section  No.  2. — Blast- 
Furnace  Slag  and  Lime. — Section  No.  2  was 
constructed  in  the  same  w'ay  as  Section  No. 
1,  except  that  5  per  cent  of  powdered  quick- 
lime was  mixed  with  the  slag  screenings,  from 
%  in.  in  size  to  dust.  This  addition  was  made 
to  hasten  and  increase  the  bond  of  the  road 
surface  by  the  chemical  action  of  the  caustic 
lime,  when  freshly  slaked,  on  the  mineral 
constituents  of  the  slag  dust.  In  mixing  the 
two.  the  fine  slag  was  measured  out  on  a 
mixing  board  and  the  5  per  cent  of  lime 
spread  on  the  top.  This  was  turned  twice 
and  then  loaded  on  wheelbarrows  or  shov- 
eled directly  upon  the  road.  The  slag  had 
been  dumped,  in  separate  loads,  on  one  side 
of  the  road,  and,  as  the  screenings  were 
spread,  the  mixing  board  was  moved  ahead 
about  30  ft.  at  a  time.  Upon  being  sprinkled 
and  rolled,  the  surface  bonded  very  quickly 
and  became  solid.  It  did  not  become  crumbly 
or  "calk  up"  under  traffic  as  did  Section  No. 
1.  It  was  observed  that  better  results  were 
obtained  from  the  use  of  very  fine  screenings 
than  from  coarser  material.^ 

Experiment   No.    6,   Section    No.   3. — Blast- 
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Furnace  Slag  and  Waste  Sulphite  Liquor 
Preparation.— Section  No.  3  was  constructed 
in  the  same  manner  as  Section  No.  1,  except 
that  a  concentrated  waste  sulphite  liquor, 
preparation  of  1.273  specific  gravity,  similar 
to  that  used  in  the  experiments  at  Washing- 
ton, D.  C,  was  mixed  with  water  and  used 
to  puddle  the  surface.  The  sprinkler,  after 
having  been  filled  with  water,  was  con- 
ducted over  Sections  Nos.  1  and  2  and 
enough  water  sprinkled  on  these  sections  to 
leave  space  in  the  tank  for  the  desired 
amount  of  the  sulphite  liquor.  After  this 
material  had  been  poured  into  the  sprinkler, 
a  hoe  was  used  to  mix  the  two  together 
thoroughly.  Tlie  mixture  was  then  applied 
to  the  road  and,  as  the  solution  tended  to 
run  toward  the  gutters,  care  was  taken  that 
the  center  should  receive  the  heaviest  treat- 
ment. At  first  one  part  of  the  liqtior  to  seven 
parts  of  water  was  used,  and  this  produced 
a  very  thin  solution,  which  pentrated  several 
inches  into  the  wearing  surface.  As  the 
voids  were  gradually  filled,  it  became  neces- 
sary to  add  more  of  the  liquor  to  each  tank 
of  water  to  decrease  the  rate  of  flow  in  order 
that  the  liquid  might  not  run  ofT  the  road. 
The  last  mixture  used  was  composed  of  one 
part  of  water  to  one  part  of  the  liquor  and 
only  one-half  of  a  tankful  was  applied  at 
a  time.  This  treatment  was  repeated  from 
day  to  day  as  the  surface  absorbed  the 
material,  it  was  found  necessary  to  roll  the 
road  shortly  after  sprinkling,  because  other- 
wise the  surface  soon  became  so  sticky  that 
it  would  pick  up  under  the  wheels  of  the 
roller.  After  about  1  gal.  of  the  sulphite 
liquor  had  been  applied  to  the  sq.  yd.,  a  very 
smooth  surface  was  produced  which  did  not 
"calk  up"  under  traffic.  A  few  days  later  the 
surface  was  found  to  be  badly  cracked  and 
blistered  for  a  depth  of  %  in.,  but  the 
material  below  was  solid.  The  section  was 
sprinkled  with  water  and  well  rolled  again, 
leaving  the  road  in  good  shape,  but  not  as 
smooth  as  it  was  before. 

Experiment  No.  7,  Section  No.  4. — Blast- 
Furnacc  Slaq  and  Refined  Cohc-Ovcn  Tar. — 
In  Section  No.  4  the  first  course  was  laid  in 
exactly  the  same  manner  as  described  for 
Section  No.  1.  The  second  course  was  laid 
4  ins.  deep  and  consisted  of  a  mixture  of 
three  parts  of  slag  from  1%  in.  to  %  in.  in 
diameter  to  one  part  of  slag  varying  from 
%  in.  to  dust,  with  about  6  per  cent  of  tar. 
The  slag  was  heated  in  a  large  pan  until  dry 
and  warm  to  the  hand.  One-half  of  the  pan 
was  used  for  heating  each  size  of  material. 
The  coarse  slag  was  first  shoveled  into  a 
gauge  placed  upon  the  mixing  board  and  the 
finer  slag  was  placed  on  top.  After  the  two 
had  been  turned  twice,  the  tar,  which  had 
been  heated  in  a  2-barrel  pot,  was  poured 
over  the  slag  and  the  whole  was  well  mixed. 
The  mixture  was  then  shoveled  into  wheel- 
harrows  and  carried  to  the  point  at  which  it 
was  spread  upon  the  road.  The  mi.xture  was 
rather  dry  and,  after  rolling,  it  was  found 
necessary  to  flush  the  surface  with  tar.  Two 
large  sprinkling  cans  were  used  for  this 
purpose,  after  the  holes  in  the  nozzles  had 
been  enlarged.  About  Vi  gal.  of  tar  was 
applied  to  the  sq,  yd.,  making  a  total  of 
about  Wz  gal.  A  thin  coat  of  slag  (%  in.  to 
dustl    was  now  spread  over  the  surface  and 


rolled  in  to  fill  all  voids  and  to  take  up  any 
surplus  tar. 

This  ■  tar  was  obtained  from  a  by-product 
coke-oven  plant  at  Sharon,  Pa.,  where  it  was 
also  refined  by  distilling  off  about  17  per 
cent  of  the  lighter  oils  and  water.  Its  char- 
acteristics are  shown  in  Table  III.  When 
last  inspected,  at  the  beginning  of  fall,  this 
section  was  in  excellent  condition. 

TABLE  III.— ANALYSIS  OF  REFINED  COKE- 
OVEN  TAR  (VISCOUS). 

Specific  gravity   25°/25°   C 1'21T 

Float  test  at  32°   C.   (time) 1'  2o' 

Per  cent  of  free  carbon   (insoluble  in  CSj, 

air    temperature) 13.11 

Pet.  by  Pet.  by 

Distillation:  volume,  weight. 

Water    0.0  0.0 

First  light  oils  to  110°  C 0  .0 

Second  light  oils  110°-170°  C *3.S  3.2 

Dead   oils   170°-270°  C t26.6  23.4 

Pitch    residue t69.6  73.4 

100.0  100.0 

"Distillate  practically  solid  when  cold.  fDis- 
tillate  showed  about  one-third  its  volume  pre- 
cipitated solids  when  cold.  JPitch  residue,  hard, 
brittle,   fairly  lustrous. 


EXPERIMENTS    WITH  TAR,  OIL,  ARTIFICIAL  ASPHALT 

PREPARATIONS,     BRICK,     CEMENT, 

ANn    SLAG. 

The  experiments  at  Ithaca,  N.  Y.,  were 
conducted  by  the  Office  of  Public  Roads  in 
co-operation  with  Cornell  University  for  the 
purpose  of  ascertaining  the  relative  value  of 
different  road  binders  applied  in  a  number 
of  ways  under  given  conditions.  According 
to  previous  arrangements,  the  university  fur- 
nished all  stone,  machinery,  and  necessary 
labor;  various  manufacturers  donated  the 
bitumens,  brick,  cement,  and  slag;  and  the 
Office  of  Public  Roads  paid  freight  charges 
on  all  donated  material  and  furnished  a  su- 
pervision of  the  work.  When  so  desired  the 
manufacturers  had  a  representative  present 
during  the   application   of   their  material. 

In  the  experiments  where  bitumens  were 
employed  as  binders  an  attempt  was  made  to 
try  out  all  materials  according  to  two  meth- 
ods of  construction,  known  as  the  penetra- 
tion method  and  the  mixing  method.  Work 
was  begun  so  late  in  the  summer,  however, 
that  it  was  found  impossible  to  finish  it  be- 
fore winter.  It  was  thought  best,  therefore, 
to  stop  work  in  December  and  wait  until 
spring  to  complete  the  experiments. 

With  the  exception  of  the  brickwork  no 
section  was  selected  in  advance  for  any  given 
product,  but  each  material  was  used  in  the  or- 
der of  its  arrival  at  Ithaca  upon  the  first 
section  available.  The  brick  was  purposely 
laid  on  that  section  of  road  subject  to  the 
heaviest  traffic.  The  sections  mentioned  in 
the  following  descriptions  run  east  from  the 
west  extremity  of  the  road.  The  road  selected 
for  these  experiments  is  known  as  the  Forest 
Home  drive,  and,  beginning  at  Central  Ave. 
just  west  of  Sibley  College,  runs  east  to  the 
city  limits,  3,000  ft.  .'\rrangenicnts  were  made 
to  use  as  much  of  the  State  Road  No.  681, 
running  from  Ithaca  to  Dryden,  as  experi- 
ments required.  Tliis  state  road  is  a  continua- 
tion of  the  one  originally  selected  for  the  ex- 
periments. During  IPOfI,  about  3,900  ft.  of 
roadway  were  laid. 


The  road  is  subjected  to  a  rather  heavy 
automobile  traffic  and  a  considerable  amount 
of  country  traffic  the  year  around.  That  part 
lying  between  Central  Ave.  and  the  bridge 
(about  800  ft.)  is  subject  to  a  large  amount 
of  heavy  hauling.  During  the  winter  months 
the  frosts  are  very  heavy  and  the  road  is 
generally  covered   with   snow. 

From  Station  0  at  the  west  end  to  Station 
8-1-50    the    road    passes    over    a    well-formed 
foundation  of  gravel.     Street-car  tracks  cross 
the  road  from  East  Ave.  at  Station  64-15  and 
these  run  parallel  to  the  road  as   far  as  Sta- 
tion 7+50.     Here  a  6  per  cent  grade  extends 
to    Station    9+50.      From    Station    8+50    to 
Station    12  the  old  road   had  been   cut  to  re- 
duce   grades    and    exposed    a    layer    of    clay- 
bearing  quicksand,  which   disappeared  at   Sta- 
tion 13.  At  this  place  the  earth  was  excavated 
'to  a  depth  of  about  4%   ft.   and  refilled  with 
shale    shuck.     This   filling,   when   well    rolled, 
gave  a  very  fair  foundation.     A  5-in.  tile  was 
placed  at  the  bottom  of  this  excavation,  next 
to    the    hill,    on   the    south    side    of    the    road 
running  to  Station  6+75,   for  the  purpose  of 
draining  the  subgrade  and  preventing  seepage 
from   the   sidehill.     For    the   same   purpose   a 
5-in.  tile  was  placed  on  the  south  side  of  the 
road  from  Station  12  to  Station   15+50.  This 
foundation  held   up   well   when  the   road   was 
completed.      From    Station    15    to    Station    22 
tlie   subgrade  was  excellent.     That  part   from 
Station   15  to   Station  20  lies  so  that  the  sun 
strikes  it  throughout  the   day.     At   Station  22 
quicksand  was  again  encountered  on  the  right 
side    of    the    road    looking    east.      This    sand 
gradually  extended   into   the   road,   underlying 
its  entire  width,   from   Station  25+50  to  Sta- 
tion 29.     A  5-in.  tile  was  placed  on  the  road 
next   to  the  hill   running   from   Station   27  to 
Station   21,   and,    in   like   manner,   a   4-in.   tile 
from     Station     27     to     Station     30.     As    the 
quicksand     was     not     as     bad     as     on     the 
first      hill,     the      university     had      previously 
.constructed      an      ordinary      macadam      road 
at    this    place    depending    upon    the    tile      and 
additional  4  ins.   of   stone   to   make   the   road 
firm.      As    the    road    was    being      completed, 
however,   it   was   noticed   that   the    foundation 
waved    somewhat    under    the    roller.       When 
finished    the    road    appeared    quite    firm    and. 
if    the    tiles    are   kept    open,,      the    foundation 
should  continue  to  improve.     All  tile  for  this 
work    was    covered    with    either    shale    shuck 
or   ashes.      The   road    lying   between    Stations 
.30  and  39  passes  over  an  old  roadbed  where 
the  subgrade  is  very  solid.     Most  of  the  road 
runs   along   the   bank   of    Beebe   Lake   and    is 
about  30  ft.  above  the  water. 

The  labor  employed  was  unskilled  and  con- 
sisted of  the  regular  campus  force,  together 
with  a  few  extra  men.  Common  labor  was 
figured  at  $1.50  per  0-hour  day,  foremen  at 
$3.  and  double  teams  at  $3.50.  The  stone 
used  was  a  hard  blue  limestone,  costing  65 
cents  per  ton  f.  o.  b.  cars  at  the  shipping 
point  about  60  miles  away.  Freight  on  this 
stone  amounted  to  50  cts.  per  ton.  The  cost 
of  constructing  the  experimental  sections 
described  below  is  of  course  excessive,  owing 
to  the  shortness  of  the  sections  and  the  con- 
stant rearrangement  of  labor  which  was  made 
necessary  by  the  variety  of  work.  The  crude 
machinery  and  heating  apparatus  which  had 
to  be  used  also  added  greatly  to  the  cost. 


TABLE  IV— MATERIALS   AND  COST   DATA   OF  EXPERIMENTS  AT  YOUNGSTOWN,  O. 
Description. 
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Slag  screenings .'.Oo 

Slag  .screenings 300 

Slag  screenings 325 

Open-hearth   slag  screenings 32; 

Slag  screenings   and   lime 500 

Slag  screenings   and    sulphite   liquor ,",00 

Refined    coke-oven    tar 300 

•Pounds.    tGallons. 
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August  3,  1910. 
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The  road  was  16  ft.  wide  and  had  3  ft. 
shoulders  on  each  side.  When  the  Office  took 
charge  of  the  work  the  first  course  of  stone 
for  a  distance  of  3,000  ft.  had  been  laid  by 
the  university.  This  course  was  composed  of 
crushed  stone,  ranging  from  1%  to  3%  ins., 
placed  4  in.  deep  when  loose.  After  rolling, 
a  sand  filler  was  applied,  until  all  voids  were 
filled,  and  the  road  was  again  well  rolled.  A 
%-in.  crown  was  adopted  for  all  of  the  bitu- 
men work.  The  bitumens  were  heated  in  a 
10-bbl.  tank  fitted  with  a  fire  box  and  mounted 
on  wheels.  Scrap  wood  was  used  for  fuel. 
The  bitumens  were  fed  into  the  tank  through 
a  manhole  in  the  top  and,  when  heated,  were 
drawn  off  through  a  spigot  placed  just  over 
the  fire  box  at  the  rear  of  the  wagon.  Owing 
to  this  arrangement  the  entire  contents  of  the 
tank  had  to  be  brought  to  the  desired  tem- 
perature before  drawing  off.  If  any  attempt 
was  made  to  feed  in  fresh  material  during 
application,  the  cold  bitumen,  by  settling  on 
the  bottom,  would  clog  the  valve.  Two  2-bbl. 
iron  soap  kettles  were  also  used  for  heating 
the  bitumen  while  the  large  tank  was  being 
recharged,  but  in  spite  of  this  the  work  was 
often  delayed  for  lack  of  hot  material.  When 
the  bitumen  was  sufficiently  soft  to  flow,  the 
barrels  were  rolled  on  skids  to  the  top  of  the 
tank,  the  head  knocked  in,  and  the  material 
drained  into  the  tank.  As  there  was  only 
sufficient  room  to  drain  one  barrel  into  the 
tank  at  a  time,  this  operation  consumed  a 
great  deal  of  time.  Two  flat  %-in.  steel 
stone  heaters,  each  having  a  heating  surface 
of  80  sq.  ft.,  and  a  semicylindrica!  section  of 
an  old  boiler  were  employed  for  heating  the 
stone  when  required.  The  two  former  were 
used  for  heating  coarse  stone  and  the  latter 
for  screenings. 

A  portable  concrete  batch  mixer  of  the 
old  McKelvey  type  was  used  in  mixing  both 
the  bitumen  and  the  cement  concrete.  It  was 
driven  by  a  gasoline  engine  connected  by  a 
chain  drive.  In  the  bituminous  mixtures 
segregation  of  the  various  sizes  of  stone  oc- 
curred to  some  extent  while  the  concrete  was 
being  discharged,  as  the  coarse  stone  came 
out  first,  while  the  finer  material  stuck  to 
the  sides  of  the  discharge  _  funnel,  without, 
hovi-ever.  completely  clogging  it.  Wheel- 
barrows loaded  as  nearly  alike  as  possible 
each  time  were  used  in  proportioning  and 
transporting  the  mineral  aggregate  from  the 
heaters  or  storage  pile  to  the  mixer.  An  old 
1'2-ton  steam  roller  was  used  in  the  greater 
part  of  the  work,  but  was  later  replaced  by 
a  new   10-ton  roller. 

Exfcriiiienf  No.  1,  Section  No.  1.— Refined 
Coal  Tar— Penetration  Method.— The  section 
treated  in  this  experiment  was  300  ft.  long 
and  began  at  Station  0.  The  wearing  course 
of  stone,  which  ranged  in  sizes  from  1%  in. 
to  %  in.  in  its  largest  dimensions,  was  laid 
4  ins.  deep  when  loose.  As  this  stone  con- 
tained considerable  fine  material  and  was 
damp  when  laid,  a  steel  harrow  was  used  to 
stir  it  until  drv  and  to  work  all  dust  to  the 
hottom.  This  proved  to  be  a  very  satisfac- 
tory method  and  left  a  fairly  even  surface 
of  coarse  stone  on  top.  which  was  then  rolled 
until  firm.  The  binder  used  in  this  experi- 
ment   was    a    coal    tar.    having   the    properties 


the  barrels  near  a  coke  lire,  built  in  a  small 
portable  furnace.  The  tar  was  finally  heated 
in  the  tank  to  between  250°  and  280°  F.,  and 
then  drawn  off  into  coal  scuttles  fitted  with 
strips  of  metal  which  were  riveted  across 
their  spouts,  so  as  to  give  an  opening  4%  ins. 
across  and  %  in.  wide.  The  hot  tar  was 
then  poured  upon  the  prepared  road  surface 
at  the  rate  of  approximately  1%  gals,  per  sq. 
yd.  The  surface  was  given  a  light  coat  of 
screenings  (V2  in.  to  dust)  and  then  rolled; 
and  more  screenings  were  applied  from  time 
to  time  until  the  surface  became  firm.  The 
road  was  allowed  to  remain  in  this  condition 
for  about  two  weeks,  after  which  the  surplus 
screenings  were  swept  from  the  surface  with 
rattan  hand  brooms.  A  lighter  tar  than  that 
previously  used  was  then  heated,  poured  upon 
the  surface,  and  "broomed"  in.  The  prop- 
erties of  this  tar,  which  was  applied  at  the 
rate  of  approximately  %  gal.  per  sq.  yd.,  are 
also  given  in  Table  V.  Screenings  were 
again  applied  in  sufficient  quantity  to  fill  all 
surface  voids  and  take  up  the  surplus  tar. 
This  made  the  surface  smooth  and  solid  when 
rolled. 

E.rperiment  No.  2,  Section  No.  2.— Refined 
Coal  Tar—Mi.ving  Method.— Section  No.  2 
adjoins  Section  No.  1  and  extends  east  for 
a  distance  of  300  ft.  In  this  experiment 
crushed  stone  ranging  in  size  from  1%  ins. 
to  %  in.  was  laid  to  a  depth  of  lYz  in.  on  the 
foundation  course  and  rolled  until  firm. 
Crushed  stone  heated  in  the  manner  previously 
described  was  proportioned  as  follows:  Six 
parts,  by  weight,  of  from  I'A  to  Vz  in.  stone 
to  one  part  from  Vz  in,  to  dust.  These  two 
sizes  of  stone  were  measured  in  wheelbarrows 
and  carried  to  the  mixer.  The  coarse  stone 
was  first  dumped  into  the  mixer  and  about 
6  per  cent,  by  weight,  of  hot  tar  added.  After 
the  mixer  had  made  two  turns,  the  screen- 
ings were  dumped  in  and  mixing  continued 
until  the  stone  had  become  thoroughly  cov- 
ered with  tar.  The  mixture  was  dumped  upon 
a  platform  where  it  was  shoveled  into  wheel- 
barrows, taken  to  the  road,  and  spread  to  a 
depth  of  2^  ins.  The  mineral  aggregate  as 
laid  was  not  entirely  satisfactory,  owing  to 
the  segregation  that  took  place  upon  being 
discharged  from  the  mixer,  and  to  the  fact 
that  the  stone  furnished  for  this  work  was 
not  uniform.  Part  of  the  larger  size  con- 
sisted entirely  of  stone  V/2  ins.  in  size,  while 
part  contained  much  fine  material.  The  tar 
used  on  this  section  was  the  same  as  the 
heavv  product  described  under  Experiment 
No.  "1. 

This  course  was  well  rolled  after  a.  light 
coat  of  stone  chips  V2  to  %  in.  in  size  was 
spread  over  the  surface  to  l<eep  the  tar  from 
sticking  to  the  roller  wheels.  \Vhile  rol  ing, 
more  chips  were  added  as  required.  VVhen 
thoroughlv  rolled,  the  surface  was  painted 
with  about  %  gal.  of  tar  to  the  sq.  yd.  Enough 
stone  chips  were  then  added  to  take  up  all 
surplus  tar  and  fill  the  voids.  This  section, 
when  finished,  presented  a  smooth,  firm  sur- 
face In  about  two  months,  however,  one 
spot'  showed  signs  of  raveling.  Four  small 
patches  were  made  at  this  place  ^by  cutting 
out    the    defective    surface 


md    refilling   with 


shown  in  Table  V.  " 

T\BLE    V-ANALYSES  REFINED    COAL.   TAKS. 

Heavy,  a 
1.24S 

•Specific  gravity  2.5V25°  C •. 

Float   test    at  32'  C    (time )..... ...  ■  -.■  ■  •  •  •  •  •  •  ■  ■  •  -Am'  -Vatiire 

Per  cent   of  free  carbon   (insoluble  m  CSs,  air  temperature 


Pet.  by 

^.  ^.,,  volume. 

Distillation;  0  0 

^Vater    0 

First    light    oils    to    110°  C gl2 

Second    light    oils.    110°-170°C.  e'O  ' 

Dead    oils.   170^-270°  C 57S'6 

Pitch   residue !_ 

100.0 


9'  36" 

23.9.=; 

Pot.  by 

weight. 

0.0 

.0 

.!> 

10.7 

R2.3 

99.9 


IJght.  b 

1.21S 
T  5" 


Fct.  by 

volume. 

0.0 

.2 

o3.2 

f29.6 

SC7.0 

100.0 


19.36 
Pet.  by 
weight. 
0.0 


25.1 

72.0. 


99.8 


^Extremely  viscous,      h  Viscous   fluid.    slicUy^      ^  D'f  ""f^^^.^^rths  its°voUime'preciJltetcd  "T 

precipitated   solids  when   cold,     d  D'stillate   flowed  about  "'^f^f J°"""/cipitated     solids    when    cold. 
ds    when    cold,      e  Distillate   showed  about    two-fifths    its    vomme    preci  j-,tch  residue  hard. 

f  Distillate  showed  about  four-fifths  its  volume  precipitated  soiias  -nn  .  ' 

tirittle,    slightly  lustrous. . ^ 

hot  stone  Tar  was  then  poured  over  the 
nev  stone  and  the  surface  well  tamped  Sec- 
lions   1  and  2  were  opened  to  traffic  shortly 

'''^.pZi:fetl''No.  3.  Section  No.  A.-Ar,ificial 


This  material  was  very  viscous  and  flowed 
slowlv  from  the  barrel  when  cold.  In  order 
to  facilitate  handling  it  was  found  advisable 
to  warm  the  tar  for  some  time  before  at- 
tempting to  load  the  heating  tank  by  placing 


Oil  Asphalt — Mixing  Method. — Section  No.  1 
extends  from  Station  9-1-25  to  Station  12.  The 
wearing  course  was  mixed  in  the  same  man- 
ner as  in  Experiment  No.  2,  except  that  an 
artificial  oil  asphalt,  heated  to  between  2.50° 
and  300°  P.,  was  used  in  place  of  the  tar. 
Upon  examination  this  material  showed  prop- 
erties given  in  Table  VI. 

TABLE   VI— ANALYSIS   OF   ARTIFICIAL.   OIL 
ASPH.\LT«  USEHD  IN  EXPERIMENT  NO.  3. 

Spocinc  gravity  25°/2G"  C 0.996 

Melting  point  "C.  (cube  method) 55 

Float   test  at  65°  C.   (time) 5'  J4" 

Penetration  (No.  2  N,  5  seconds,  100  grams, 

25*  C) 82* 

Per   cent   of   loss   at    i63°  C.,   5   hours   (20 

grama)     1.97 

Penetration    of   residue    (as   above) 64* 

Per  c<nt  of  total  bitumen  Insoluble  In  86* 

paraffin     naphtha 23.96 

Per  cent  of  flxcd  carbon 8.42 

Per   cent   of    bitumen    soluble   In    CB,,    air 

temperature    (total    bitumen) 99.69 

Organic  matter  Insoluble 11 

Inorganic    matter 20 

100.00 

•Dense,  seml-soUd. 

This  product  was  shipped  in  sheet-iron' 
drums,  holding  about  56  gals.  each.  In  hand- 
ling it  was  found  convenient  to  cut  the  ends 
of  the  drums  free  and  also  to  cut  a  seam 
down  the  side.  The  drums  were  then  rolled 
upon  two  small  iron  rails  over  a  fire.  In 
this  manner  a  thin  layer  of  melted  oil  was 
formed  next  to  the  metal  and  this  per- 
mitted the  cising  to  be  easily  removed.  The 
cakes  of  asphalt  were  then  cut  up  by  means 
of  a  wire  and  thrown  into  the  tank  heater. 
After  coming  from  the  mixer,  the  coated  stone 
was  shoveled  into  dump  wagons  and  hauled 
500  ft.  to  the  road,  where  it  was  dumped 
upon  a  board  and  shoveled  into  place.  Owing 
to  this  method  of  handling,  a  much  more 
uniform  mixture  was  obtained  than  in  Ex- 
periment No.  2.  It  was  found  that  the 
course  of  bitumen-coated  stone  could  be 
rolled  before  adding  stone  chips.  This  sec- 
tion did  not  require  a  paint  coat  of  bitumen 
and  was  completed  by  rolling  in  stone  chips 
as  in  the  first  two  sections,  in  order  to 
produce  a  finished  surface. 

Experiment  No.  4,  Section  No.  12. — Artifi- 
cial Oil  Asphalt — Mixing  Method. — Section 
Xo.  12  is  a  part  of  the  state  road  No.  681. 
The  foundation  course  of  crushed  limestone 
running  from  2  to  4  ins.  in  size  was  laid  5% 
ins.  loose  and  rolled  solid  after  a  sand  filler 
had  been  added.  The  course  of  bitumen- 
covered  stone  was  laid  directly  upon  this 
foundation  in  the  same  manner  as  described 
in  Experiment  No.  2,  and  an  artificial  asphalt 
showing  the  characteristics  given  in  Table 
VII.  was  employed  as  a  binder. 

TABLE       VII— ANALYSIS       OF       ARTIFICIAL 
OIL  ASPHALT  •  USED  IN  EXPERI- 
MENT NO.   4. 

Specific    gravity   25°/23' C 0.964 

Float   test  at   100°  C.    (time) 1'  27" 

Melting  point  °C.   (cube  method) 07° 

Penetration     (No.     2     N,     5    seconds,     100 

grams.    25°  C.) 168° 

Per    cent    of    loss    at    163°  C.    5    hours    (20 

grams)    0.S5 

Float  test  on  residue  at  100°  C.  (time) 1'  29" 

Per  cent  of  total  bitumen  Insoluble  In  86* 

paraflln   naphtha 22.0 

Per  cent  of  fixed  carbon 8.60 

Per   cent   of   bitumen    .soluble   In    CSj.   air 

temperature   (total  bitumen) 99.74 

Organic  matter  Insoluble 12 

Inorganic   matter 14 . 

um  fifi 
*Dense,  semi-solid. 

Owing  to  cold,  damp  weather  thi.s  work 
was  very  much  handicapped.  The  oil-asphalt 
was  shipped  in  12-gal.  barrels  which  had  been 
coated  inside  with  whitewash.  This  made  it 
possible  to  strip  the  staves  from  the  material 
so  that  it  could  be  readily  cut  up  by  means 
of  a  wire.  This  course  did  not  bond  well  and 
had  to  be  painted  in.  order  to  obtain  a  satis- 
factory surface.  About  1%  gals,  of  asphalt 
were  used  to  the  sq.  yd. 

Experiment  No.  5.  Section  No.  b. — Refined 
Scmiasphaltic  Oil— Penetration  Method.— Tht 
surface  of  section  No.  5  was  constructed  in 
the    sauT'    mnnner   a?    No.    1.    except   that     a 
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rather  fluid  semiasphaltic  oil,  having  the  prop- 
erties given  in  Table  VIII  was  used. 
TABLE  VHI— ANALYSIS  OF  REFINED  SEMI- 
ASPHALTIC   OIL.* 

Specific    gravity    25°/25°  C 0'?55 

Float  test  at  32°  C.   (time) »» 

Flash   point   °C.    (open  cup)... i^» 

Burning  noint   °C.    (open    cup).... ••■     "" 

Per    cent    of    loss    at    163°  C,    5    hours    (20 

£rr9.insl    ,..,.......•••■•••••■••■"••*■'*••*■     -i-t'-T 

Float  test  on  residuet  at  35°  C.    (time)  ...^3'  27' 
Per  cent   of  total  bitumen  insoluble  in   86 

paraffin    naphtha 1^-S^ 

Per  cent  of  fixed  carbon • °-''° 

Per    cent    of    bitumen    soluble    in    CSj,    air 

temperature  (total  bitumen) a!»-»^ 

Organic  matter  insoluble 11 

Inorganic  matter  insoluble ■"' 

100.00 

•Viscous,    slightly  sticky. 

tCharacter  of  residue,  slightly  fluid,  somewhat 
sticky. 

This  material  was  heated  to  between  210° 
and  240°  F.  It  could  be  easily  handled  and 
run  from  the  barrels  into  the  tank-wagon 
without  trouble,  .\pplication  was  made  at  the 
rate  of  about  IV2  gals,  to  the  sq.  yd.  It  was 
found  unnecessary  to  paint  this  course,  since 
the  oil  worked  to  the  surface  under  the  action 
of  the  roller  after  applying  the  stone  chips. 
The  section  was  in  good  condition  011  Dec.  2. 

Experiment  No.  6,  Section  Ko.  (>.— Semi- 
solid Refined  Semiasphaltic  Oil— Penetration 
Method.— Seciion  No.  C  was  built  in  the 
same  manner  as  Section  No.  0.  except  that 
a  different  semiasphaltic  oil  was  used.  The 
resuhs  of  the  examination  of  this  material 
are  given  in  Table  IX  under  No.  1. 
TABLE  IX— ANALYSES  OF  SEMI-SOLID 
REFINED   SEMI-ASPHALTIC  OILS.* 

No.  1.      No.  2. 

Specific    gravity    25°/2d°  C 0.985       0.989 

Float   test   65°  C.    (time) ........... .1    54       1    .56 

Melting  point  °C  (cube  method)....     <s» 

Penetration  (No.  2  N,  5  seconds.  100 
grams,    25°  C.) ,----Vo^    ^*' 

^"."^am"')  °'  '°"  "■'  '''    ''••  "        .■. '         0.00         0.04 

giaiii^s.)     ■ 10A0  110° 

Penetration  of  residue  (as  above)..    IbO  n- 
Per  cent  of  total  bitumen  insoluble 

in  86°  paraffin  naphtha li.41  -0.0- 

Per  cent  of  fixed  carbon 11. iO  ll-°J 

Per  cent  of  bitumen  soluble  in  CS2,  „ 

air    temperature    (total    bitumen)  99. S6  99. li 

Organic    matter    insoluble 09  .05 

Inorganic    matter "5  ■i° 

100.00     100.00 
•Semi-solid,    sticky. 

In  this  case  it  was  found  impossible  to  pout 
the  oil  from  the  wooden  barrels,  and  it  was 
therefore  necessary  to  knock  off  all  hoops 
and  throw  the  barrels,  with  their  contents 
into  the  small  heating  kettles.  The  oil  was 
tlicn  heated  to  about  3o0°  F.  and  the  staves 
were  used  as  fuel  as  they  floated  to  the  top. 
The  surface  of  this  section  was  not  painted. 
Stone  chips  were  applied  and  rolled  in,  mak- 
ing a  smooth,  firm  surface,  which  was  in 
good  condition  when  last   inspected. 

The  manufacturers  had  shipped  two  prod- 
ucts, one  to  be  used  according  to  the  penetra- 
tion method  and  the  other  according  to  the 
mixing  method.  Owing  to  great  similarity 
in  the  markings  on  the  barrels,  and  to  the 
fact  that  there  was  hardly  a  perceptible  differ- 
ence in  the  appearance  of  the  materials  them- 
selves, over  200  ft.  of  the  section  were  laid 
with  the  product  intended  for  the  mixing 
method  before  the  mistake  was  called  to  the 
attention  of  the  engineer  in  charge  by  the 
agent  of  the  company.  The  remaining  90  ft. 
were  laid  with  the  material  intended  for  the 
penetration  method  described  in  the  analysis 
as  No.  2.  When  last  inspected  there  was  no 
apparent  difference  in  the  results  obtained 
from  the  two  products. 

Experiment  No.  1,  Section  No.  ^.—Refined 
Water-Gas  Tar;  Penetration  Method. — Seccion 
No.  8  was  constructed  in  the  same  manner 
as  Section  No.  6,  except  tliat  refined  water- 
gas  tar  was  used  instead  of  tlie  oil.  Both  the 
tank-wagon  and  the  two  kettles  were  iised 
in  heating  this  material,  which  was  first 
warmed  in  the  barrels,  as  described  in  Ex- 
periment No.  1,  and  then  poured  into  the 
kettles  or  tank  and  raised  to  a  temperature 
of  275°  C.  The  characteristics  of  this  ma- 
terial  are   shown   in   Table    10. 


The  tar-coated  course,  after  stone  chips 
had  been  applied,  rolled  down  into  good  con- 
dition. On  part  of  this  section  more  tar 
was  applied  than  had  been  intended,  during 
the  unavoidable  absence  of  the  engineer  in 
charge.  Owing  to  the  excess  of  tar  the  sur- 
face did  not  require  a  paint  coat;  in  fact, 
a  large  amount  of  stone  screenings  was  found 
necessary  to  take  up  the  surplus  tar. 

TABLE  X— ANALYSIS  OF  REFINED  WATER- 
GAS   TAR.* 

Specific    gravity    25°/25°  C .    1.158 

Float    test   at    32°  C.    (time)  ............■•••  •&    1" 

Per  cent   of  free  carbon   (insoluble    in   (..bs, 
air  temperature) ^^.  •  ■^^,  -p-^-^  y 

Distillation:  ^°'"„"i'=-  '"''^ifn'- 

Water   ■  ■  • "•"  "•,' 

First   light  oils  to  110°   C... 4  .6 

Second  light  oils  110°-170°  C .1  -^ 

Dead  oils  170°-270°C t33.2         29.1 

Pitch  residue tbS.i         DV-t 

100.0         99.3 

•viscous,  sticky.  tDistillate  showed  a  trace 
of  precipitated  solids  when  cold.  JPiteh  residue 
liard,    brittle,    and    lustrous. 

Experiment  No.  8,  Section  No.  9.— Refined 
Semiasphaltic  Oil;  Penetration  Method.— On 
Section  No.  9  a  viscous  semiasphaltic  oil  (see 
Table  11)  was  used,  according  to  the  same 
method  as  described  in  experiment  No.  5. 
This  oil  was  applied  at  the  rate  of  2  gal.  per 
sq.  yd.,  at  the  request  of  the  manufacturers 
agent,  who  was  present  at  the  time.  The  oil 
sweated  to  the  surface  upon  rolling,  and  it 
will  undoubtedly  be  necessary  to  apply  stone 
screenings  from  time  to  time  until  all  excess 
of  oil  is  taken  up.  The  section  was  left  in 
good  condition  on  Dec.  2. 

TABLE   XI.-ANALTSIS   OF  REFINED   SEMI- 
ASPHALTIC  OIL.* 

Specific   gravity  25°/25°  (^ ?-^j'?, 

Float  test  at  32°  C.  (time) ^  „|" 

Flash    point.    °C.,    open    cup ~A^ 

Burning  point,  °C..  open  cup...... •■■     -»» 

Per    cent    of    loss    at     163°,     5     hours     (20 

grams)t    .;  U' •■■.•■ ; .'  i-~ 

Float  test  on  residue  at  35°  C.  (time) . . . . .  ..4    3o 

Per  cent  of  total  bitumen   insoluble  in   8b 

paraffin   naphtha 1^- '" 

Per   cent    of   fixed   carbon '___ 

Per    cent    of    bitumen    soluble    in    CSj.    air 

temperature   (total  bitumen) 99.65 

Organic   matter  insoluble ^6 

Inorganic    matter -0^ 

100.00 

•Viscous,  fairly  sticky.     tCharacter  of  residue, 
dull  and  granular. 


Experiment  No.  9. — Section  No.  10.— Re- 
fined Water-Gas  Tar  and  Slag:  Penetration 
Method. — Section  No.  10  was  only  100  ft.  in 
length.  The  top  4  ins.  were  composed  of 
open-hearth  slag,  crushed  and  screened  to 
between  %  in.  and  3  ins.  in  the  largest  dimen- 
sions, and  then  rolled  until  firm,  .^bout  1  in. 
of  from  %  to  %  in.  crushed  slag  was  then 
spread  cvenlv  over  the  surface  and  rolled 
down.  A  heavy  refined  water-gas  tar,  show- 
ing the  following  properties,  was  poured  over 
this  course  in  the  usual  manner. 

TABLE     XII.— ANALYSIS     OF     HEAVY     RE- 
FINED WATER-GAS.* 

Specific   gravity   25°/25°  C 1.167 

Float  test  at  32°  C.  (time) ..22'  11 

Per   cent    of  free   carbon    (insoluble   In    CS^.. 

air    temperature) 2.09 

Pet.  by  Pet.  by 

Distillation:  volume,  weight. 

Water    0.0  0.0 

First    ligllt    oils   to   110°  C 0.5  0.4 

Second    light    oils    110°-170°  C 3.0  2.5 

Dead  oils  170°-270°  C t29.0         25.2 

Pitch    residue t67.5         71.2 

100.00         99.3 

•Very  viscous,  sticky.  tDistillate  showed 
about  one-tenth  its  volume  precipitated  solids 
when  cold.  JPitch  residue,  hard,  brittle,  and 
lustrous. 


This  tar  was  of  such  consistency  that  it 
had  to  be  handled  in  the  same  manner  as 
described  for  the  semiasphaltic  oil  in  Experi- 
ment No.  6.  Fine  slag,  from  Vi  in.  to  dust 
in  size,  was  rolled  into  the  tarred  surface 
and    made    a    smooth,    firm    road.     After    this 


section  had  been  completed,  mud  was  found 
coming  through  the  surface  in  one  place 
where  the  foundation  was  soft,  .-^bout  2  sq. 
yds.  of  the  surface  were,  therefore,  taken 
out  and  the  mud  removed  and  replaced  with 
good  gravelly  soil  well  tanined.  Slag  was 
then  applied  and  more  tar  added,  after  which 
the  patch  was  tamped  solid. 

Experiment  No.  10,  Section  No.  7. — Ken- 
tucky Rock  Asphalt. — The  stone  for  Section 
No.  7  was  laid  to  the  same  depth  as  in  Sec- 
tion No.  1.  The  bonding  material  in  this  case 
was  Kentucky  rock  asphalt,  obtained  from 
the  same  source  as  that  used  in  the  experi- 
ment at  Bowling  Green.  Ky..  which  was  re- 
ported in  Circular  89  of  the  U.  S.  Office  of 
Public  Roads.  Upon  analysis  this  material 
showed  the  characteristics  given  in  Table 
XIII. 

TABLE      XIH.— ANALYSIS      OF      KENTUCKY 
ROCK  ASPHALT. 

Per   cent   soluble   in    CS™.    air  temperature 

(total     bitumen) 6-7'^ 

Per  cent  of  mineral  matter 93.27 

Per  cent   retained  on  10-mesh  sieve 1.0 

Per  cent  passing  10.  retained  on  20  mesh.  3.0 
Per  cent  passing  20.  retained  on  30  mesh.  5.5 
Per  cent  passing  30,  retained  on  .50  mesh.  43.0 
Per  cent  passing  50.  retained  on  SO  mesh.  35.0 
Per  cent  passing  SO.  retained  on  100  mesh  4.5 
Per  cent  passing  100,  retained  on  200  mesh  4.5 
Per  cent  passing  200  mesh 3.5 

100.00 
Extracted   bitumen: 

Specific    gravity   25°/25°  C 1.027 

Per    cent    of     loss     at    163°.    3    hours    (20 

grams)*     5.41 

Per  cent  of  mineral   matter 1.76 

Per  cent  of  bitumen  insoluble  in  86°   par- 
affin naphtha 18.10 

Per  cent  of  fixed  carbon 10.83 

•Residue  semi-solid,   soft,    sticky. 

The  product  was  shipped  in  an  open  car. 
When  shoveled  into  the  wagons  it  was  found 
necessary  first  to  use  picks  to  loosen  up  the 
material.  Before  spreading,  the  upper  course 
of  stone  was  rolled  until  firm  and  then  the 
asphalt  was  shoveled  from  a  dumping  board 
into  place  to  a  depth  of  1%  ins.  over  the  east 
half  of  the  section.  On  the  west  half  V2  in. 
w-as  first  applied.  A  harrow  was  then  passed 
over  the  material  for  a  few  times  in  order  to 
work  it  into  the  stone,  after  which  the  course 
was  rolled  once  to  smooth  up  the  surface. 
The  rock  asphalt  was  then  applied  to  a  depth 
of  1  in.  more  on  the  west  end  and  the  whole 
surface  rolled.  During  a  cold  spell  of  ten 
days  it  was  found  impossible  to  finish  this 
surface  satisfactory,  since  it  tended  to  crack 
under  the  roller.  When  weather  became 
warmer,  however,  it  was  finished  off  in  good 
condition.  When  rolling  it  was  found  neces- 
sary to  cover  the  roller  wheels  with  dust  in 
order  to  prevent  the  asphalt  from  picking  up. 
On  Dec.  1  the  road  was  in  excellent  condi- 
tion and  showed  no  signs  of  calking,  as  it 
had  the  first  week  after  laving.  No  differ- 
ence could  be  seen  between  the  two  halves  of 
this  section. 

Experiment  No.  11.  Section  No.  11. — Open- 
Hearth  Slag. — Section  No.  11  was  constructed 
in  the  same  manner  as  Section  No.  In,  ex- 
cept that  no  bituminous  material  was  em- 
ployed ;  slag  screenings  from  %  in.  in  size  to 
dust  were  used  for  a  binder,  as  in  ordinary 
macadam  work.  Owing  to  its  hardness  and 
the  lack  of  very  fine  material  or  slag  powder 
afid  to  the  rather  soft  subgrade,  it  was  found 
impossible  to  obtain  a  good  bond.  The  fine 
slag  was  composed  mainly  of  gritty,  sand-like 
particles,  which  would  not  pulverize  under 
the  roller  and  produce  the  very  fine  dust 
necessary  to  give  satisfactory  results.  This 
would  indicate  that  a  certain  proportion  of 
the  open-hearth  slag  screenings  should  con- 
sist of  finely  ground  material  in  order  to 
bind  well.  For  the  purpose  of  accelerating 
the  binding  properties  of  the  slag  through 
chemical  reaction,  as  described  in  the  Youngs- 
town  experiments  with  blast-furnace  slag,  un- 
slaked lime  was  spread  over  the  surface  and 
rolled  in.  The  surface  was  well  watered,  but 
did  not  .show  up  as  well  as  the  slag  work  at 
Youngstown. 

Exferiments  No.  12.  Sections  Nos.  15  and 
]4. —  (a)  Cement  Concrete;  (b)  Bituminous- 
Surfaced  Cement  Concrete. — Ca")The  founda- 
tion  of    Section   No.   15  was  laid  4   ins.   deep 
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and  consisted  of  crushed  limestone  from  2 
to  4  ins.  in  size.  The  wearing  course  was 
composed  of  concrete  made  of  one  part  Port- 
land cement,  two  parts  sand  and  five  parts 
stone.  The  results  of  the  examination  of 
this  cement  are  shown  in  Table  XIV. 

TABLE  XIV.— EXAIVnNATION  OF  PORTLAND 
CEMENT. 

Specific  gravity 3  l'>2 

Per  cent   of  magnesia   (MgO) 3'30 

Per  cent  of  sulphuric  anhydride  (SOa)  155 

Fineness: 
Per   cent    retained    on    100    mesh..  4  8 

Per  cent  retained   on  200  mesh '   it's 

Time  of  setting:  "' 

Initial    setting 2  hours  40  minutes 

Final  settmg. ...      6  hours  30  minutes 

Tensile  strength: 
Neat.    24    hours    in     moist     air    (pounds    per 

square    inch) 25S 

Neat.  7  days  (1  day.  moist  air;  6  days    water) 

(pounds    per    square    inch) '  593 

Neat.    2S    days    (1    day,    moist    air-    27    days 

water)    (pounds   per   square   inch)...  '72s 

1  cement:  3  sand:   '7  days  as  above  (pounds 

per    square    inch) 186 

1   cement:  3  sand;  28   days  as  above   (pounds 

per  square  inch) 275 

•Standard   Ottawa   sand   used. 

Constancy  of  volume: 

Pat  in  air  2S  days Sound 

Pat   in    water   2S   days "   Sound 

Pat  over  boiling  water,   4  hours '.Sound 

The  sand  used  was  a  fine,  clean  product, 
the  best  that  could  be  obtained  in  the  imme- 
diate vicinity.  The  stone  was  of  the  same 
kmd  as  used  throughout  these  experiments, 
commg  in  two  sizes,  one  ranging  from  1% 
to  2%  ins.,  and  the  other  from  V2  to  1%  ins. 
Two  boxes,  one  holding  6  cu.  ft.  and  the 
other  1  cu.  ft.,  were  used  to  determine  the 
proportions  in  which  these  two  sizes  could  be 
mixed  with  the  lowest  percentage  of  voids. 
Six  cubic  feet  of  the  two  materials  were 
measured  out  in  varying  proportions,  mixed 
on  a  mixing  board,  and  shoveled  into  the 
larger  box,  where  the  depth  of  stone  was 
measured  by  a  rule  placed  in  one  corner  of 
the  box  before  the  stone  was  shoveled  in. 
The  mixed  stone  was  leveled  without  refer- 
ence to  its  depth  before  a  reading  was  made. 
The  following  results  were  obtained  from 
different   trial   mi.xtures    (Table  XV)  : 

No. 

mixture. 


-in.  to  21,4- 

^4-in 

.  to  114- 

in.  stone. 

in. 

stone. 

Depth  in 

Cu.  ft. 

C 

u.  ft. 

inches. 

3 

3 

15.75 

4 

2 

15.5 

3% 

2% 

15.25 

4 

2 

15.5 

2% 

3% 

15.5 

6 

0 

16.25 

3% 

2^ 

15 

3% 

2H 

15 

This  shows  for  the  mixtures  tried  that  3% 
parts  of  the  1%-in.  stone  to  2Vi  parts  of  the 
%-in,  stone  gave  the  lowest  percentage  of 
voids.  By  taking  18  shovelfuls  of  material 
to  a  wheelbarrow  load,  the  proportions  worked 
out  roughly  to  two  wheelbarrows  of  the  cov- 
ered stone,  containing  1-5  shovelfuls  each,  to 
one  barrow  load  containing  18  shovelfuls  of 
the  finer  stone.  These  proportions  were  fol- 
lowed as  nearly  as  possible — carrying  out  the 
work.  The  concrete  was  mixed  in  the  me- 
chanical mixer,  hauled  .300  ft.  in  a  dump 
wagon  and  dumped  upon  a  mixing  board, 
from  which  it  was  shoveled  into  place  and 
raked  with  steel  hand  rakes  -to  conform  to 
the  desired  crown  of  the  road.  At  first  the 
concrete  was  made  rather  dry,  but  as  it  was 
found  that  the  voids  were  not  being  properly 
filled,  more  water  was  added,  and  the  mixture 
was  then  raked  and  tamped  until  the  mortar 
flushed  to  the  surface.  After  this  the  sur- 
face was  rolled  until  fairly  smooth  with  a 
concrete  roller  2%  ft.  long  by  18  ins.  in 
diameter.  The  finished  surface,  while  some- 
what rough,  was  uniform,  except  where  the 
mixture  was  made  too  dry.  Cold  weather 
made  it  necessary  to  cover  the  concrete  with 
leaves  immediately  after  it  was  rolled.  The 
whole  operation,  from,  the  time  the  concrete 
went  into  the  mixer  until  it  was  covered  up. 
averaged  about  40  minutes. 

(b)  The  first  30  ft.  of  Section  No.  14 
were  coated  with  the  artificial  oil  asphalt 
described  in  Experiment  No.  4.  This  ma- 
terial was  applied  hot  at  the  rate  of  1  gal.  per 
square  yard  and  was  covered  with  stone  chips. 
The  bitumen  did  not  adhere  very  well  to  the 
cold,   damp   surface.     .After  the   concrete  was 


laid  the  road  was  kept  closed  for  about  15 
days,  and  on  Dec.  2  the  entire  road  was  in 
good  shape,  except  in  one  place,  where  a  re- 
taming  wall  should  be  placed 

Experiment  No.  13,  Sectirn  No.  \^—Ash- 
Cement-Concrete  Section.— The  foundation 
course  of  Section  No.  13  was  constructed  in 
the  same  manner  as  Section  No.  12  At  the 
request  of  Cornell  University  a  concrete  com- 
posed of  six  parts  of  ashes  from  the  collcRC 
heating  plant,  two  parts  of  sand  and  one  part 
of  cement  was  prepared  and  laid  in  the  man- 
""  previously  described  in  Experiment  No 
12.  This  section  was  rolled  with  the  small 
hand  concrete  roller  until  water  flushed  to 
the  top.  Upon  setting  the  road  became  hard 
and  appeared  quite  satisfactory. 

E.rperiment  No.  14,  Section  No:  3.— Brick- 
Section  No.  3  extends  from  the  inside  of  the 
west  rail  of  the  street-car  track,  crossing  the 
road  to  station  9  +  2.5.  a  total  of  .526  sq.  yds. 
in  all.  .After  the  grading  had  been  comple'ted, 
a  foundation  course  was  laid  in  the  same 
manner  as  described  for  Sections  Nos.  1  and 
2,  except  that  the  voids  were  well  filled  with 
screenings  from  %  in.  in  size  to  dust,  instead 
of  with  sand.  Where  the  car  tracks  cross 
the  road,  the  foundation  was  prepared  by 
removing  all  the  earth  between  the  cross-tic's 
and  refilling  with  concrete  to  the  top  of  the 
ties.  Upon  this  a  2-in.  sand  cushion  was  laid 
and  the  bricks  were  placed  upon  this.  .\  ce- 
ment curbing  4  ins.  wide  by  20  ins.  deep  was 
placed  on  the  south  side  of  this  section,  while 
on  the  north  side,  owing  to  a  greater  amount 
of  traffic,  a  curbing  6  ins.  wide  by  20  ins. 
deep  was  laid. 


TABLE     XVI.— ANALYSIS     OP     BITUMINOUS 
FILLER.* 

tSurface  of  residue  .somewhat  drawn. 

Specific    gravity    25°/25°  C 0.980 

Melting  point    °  C.    (cube   method) 108° 

Penetration     (No.     2     N.     5     seconds,     100 

grams.    25°  C.) 54" 

Per   cent     of  loss     at   163°  C.    5    hours    (20 

grams)t     1.15 

Penetration    of  residue    (as   above) 48° 

Per  cent   of  bitumen  insoluble  in   86°   par- 
affin  naphtha 26.88 

Per  cent  of  fixed  carbon 8.36 

Per    cent    of    bitumen    soluble    in    CSi.    air 

temperature    (total    bitumen) 99.83 

Organic  matter  insoluble 09 

Inorganic   matter 08 

100.00 
•Dense,  rubbery. 


.\fter  the  curbing  had  thoroughly  set,  a 
form  reaching  5%  ins.  below  the  top  of  the 
curb  at  the  side  of  the  road  and  1%  ins.  le- 
low  at  the  center  was  pulled  over  the  section, 
and  all  uneven  places  were  filled  with  stone  or 
cut  off.  until  a  uniform  crown  of  %  in.  to  the 
foot  had  been  obtained.  Ne.xt  to  the  curbing 
was  then  placed  a  board  1  in.  wide  and  6  ins. 
deep,  which,  upon  the  completion  of  the  road, 
was  withdrawn.  This  space  was  then  filled 
with  a  bituminous  filler  (see  Table  XVI.)  to 
within  1  in.  of  the  top.  The  remaining  space 
was  filled  with  sand.  .\  2-in.  course  of  sand 
was  spread  over  the  foundation  and.  after 
this  had  been  dragged  with  a  wooden  form 
to  conform  to  the  road  surface,  it  was  com- 
pacted with  the  light  hand  roller  in  order  to 
obtain  a  uniform  cushion  for  the  brick.  The 
roller  was  started  at  the  sides,  moved  longi- 
tudinally to  the  center,  and  then  rolled  at 
right  angles  to  the  length  of  the  road,  after 
which  it  was  rolled  at  an  agle  of  45°  in  both 
directions.  This  produced  a  firm  but  slightly 
uneven  surface,  which  was  made  smooth  by 
a  light  coat  of  screened  sand.    The  whole  sur- 


NG  103 

face  was  finally  struck  off  to  produce  a  sand 
cushion  2  ins.  in  depth.  Upon  this  the  brick 
which  had  been  furnished  bv  six  different 
manufacturers,  was  laid  with  "unskilled  labor 
at  right  angles  to  the  center  line  of  the  road. 
The  brick  surface  was  then  rolled  with  a 
2-ton  tandem  roller,  made  from  a  self-pro- 
pelled lawn  mower  and  carrying  the  greater 
part  of  the  weight  on  the  front  roller.  The 
roller  was  started  next  to  the  curb  and  grad- 
ually worked  toward  the  center  of  the  road, 
and  in  like  manner  from  the  other  side.  This 
operation  was  repeated  twice,  after  which  the 
road  was  rolled  twice  in  both  directions  at 
an  angle  of  45°  to  its  length.  This  process 
was  repeated  three  times  until  the  brick  had 
become  firmly  set. 

TABLE   XVIII— ITEMS   OF  COST. 

Experiment  No.    10.   Section   No.   7— Kentucky 
Rock    Asphalt. 

Length  of  section    (ft.) 300 

Area    of  section    (sq.    vds.) 533 

No.   2  stone,   cu.  yds.  "per  sfj.   yd om 

Rock  asphalt,    cu.    yds.   per   sq.   vd 0.041 

Cost    of   No.    2   stone   on   siding,    per   sq. 

yd.    (cts.)    14  55 

Cost   of   hauling   and    laying   stone,    per 

sq.    yd.    (cts.) '...  4  43 

Cost  of  rock  asphalt,  per  sq.  yd.  (cts.).  31.08 
Cost  of  hauling  rock  asphalt,  per  sq.  yd. 

(cts.)    i  ^x 

Cost  of  spreading  rock  asphalt,   per  so! 

yd.   (cts.)    ^  2  29 

Cost   of   rolling,   per  sq.    yd.    (cts.). ...'.' !  i.%i 

Cost  of  freight  on  rock  asphalt,  per  sq. 

yd.   (cts.) ..        2i.lO 

Total  cost,  per  sq.  yd.   (cts.) $3  04 

lotal  cost  of  entire  section 1  44"' 60 

Experiment   No.   11.   Section  No.   11— Slagr' 

Length  of  section   (ft.) ■'oa 

Area  of  section  (sq.  yds.) .'.'!!  355 

No.  2  size  stone,  cu.  .vds.  per  sq.  yd!!]  0  139 

Screenings,    cu.    yds.    per  sq.   yd 0022 

Lime,    lbs.,    per   sq.    yd 3.3 

Cost  of  No.  2  slag,  at  siding,  per  sq.  yd. 

(cts.)       3Q  ^0 

Cost   of  slag  screenings!   at   siding,  "per 

sq.    yd.    (cts.) 433 

Cost  of  hauling  and  laying  slag,  per  sq. 

yd.   (cts.)   7  g  .jQ 

Cost  of  lime  on  road,   per  sq.   yd.   (cts.)  2.26 

Cost  of  rolling,  per  sq.  vd.  (cts.) 2  79 

Cost  of  sprinkling,  per  sq.  yd.   (cts.) l!oo 

Total  cost,  per  so.  yd.  (eta.) 4956 

Total  cost  of  entire  section t    17594 

Experiment  No.   14,   Section  No.   3— Brick. " 

Length  of  section   (ft.) sng 

Area  of  section  (sq.   yds.) !!  526 

Length  of  curbing  (ft.) 590 

Sand  cushion,  cu.  yds.  per  sq.  yd. . .  0  056 

Average  number  of  bricks  per  sq.  yd...  '  40 

Cost  of  curbing,  per  running  foot...    .  Jl  00 
Cost    of    bituminous    filler,    per   running 

foot      (cts.) *  3.75 

Cost  of  sand  cushion  per  sq.   yd.   (cts  )  4.O8 

Cost  of  hauling  and  laying  brick  (cts.)..  ^o  gi 

Cost  of  brick,  per  sq.  yd.  (cts. ) 55.52 

Cost  of  freight  on  brick,  per  sq.  yd.  (cts.)  40  20 

Cost  of  cement   niler.    per  sq.   yd.    (cts.  I  8.53 

?.'?'"  ?■'  rolling  brick,  per  sq.  yd.  (cts.)..  1.53 

Miscellaneous  expenses,  per  sq.  yd.  (cla.i  7  56 

Cost  of  curbing,  per  so.  yd.  of  road  (cts.)  112.50 
Cost  or  bituminous  tiller,   per  sq.   yd    of 

ro.id   (cts.) . ..    ;      I  4  2S 

Total   cost   of  road,    per  sq.    yd.    (cts.)      254.96 
Total  cost  of  entire  section 11,341.09 

Wooden  boxes  about  30  ins.  wide,  14  ins. 
deep  and  4  ft.  long  on  top.  with  ends  sloping 
into  the  bottom  at  an  angle  of  45°,  were  now 
obtained.  These  boxes  were  set  on  legs  of 
unequal  length  ;  the  shortest  was  about  8  ins. 
in  length,  and  the  longest,  on  the  corner 
diagonally  opposite,  about  18  ins.  Into  one 
of  these  boxes  was  placed  about  %  bu.  of  a 
mixture  of  equal  parts  of  sand  and  cement. 
Water  was  then  added  until  the  resulting 
mortar  flowed  readily.  Two  men  stood  at 
the  high  end  of  the  boxes  with  mortar-hoes 
and    kept    the    mixture    in    constant    motion. 


TABLE  %rVTI.— BRICK   TESTS. 


Brick    No. 


3 

4 

Rail"!".!!! .  .  ,  , 

•Average  of  5   tests.     TAverage  or  3 


Cross-break- 

ing   test. 

Water 

absorbed.      F'-r 

Modulus   of 

Crushing 

cent 

of  dry   weight. 

RatUer 

rupture. 

test. 

Average   of   3    tests. 

test.      Per 

Pounds   per 

Pounds    per 

cent  of  loss. 

square   Inch. 

.square  Inch. 

One- 

Forl.v- 

Average  of 

Average   of 

.Average   of 

half 

Slx            eight 

2   tests. 

10    tests. 

6    tests. 

hour. 

hours.         hours 

•2.464 

t9.218 

0.16 

0.27            0.57 

14.88 

1.738 

5.5SS 

.30 

.66            2.22 

15.14 

2,183 

4.950 

.98 

1.37            l.S*. 

14.28 

1.700 

4.890 

.31 

.58            1.15 

17.20 

1.669 

5.610 
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while  a  man  stood  on  the  lower  side  with  a 
scoop,  shoveHng  the  grout  upon  the  brick  by 
dropping  it  suddenly  from  the  shovel,  but 
without  throwing  it.  Three  men  with  brooms 
and  squeegees  immediately  work  the  grout 
into  the  joints  between  the  brick.  After  the 
brick  had  been  covered  for  a  distance  of  about 
20  ft.,  this  treatment  was  repeated.  In  about 
three-fourths  of  an  hour  a  final  coat  of  three 
parts  of  cement  to  two  parts  of  sand,  made 
considerably  thicker  than  before,  was  applied. 
The  surface  was  then  squeegeed,  so  that  a 
thin  layer  of  cement  was  left  over  the  sur- 
face of  the  brick,  and  the  joints  were  well 
filled.  Owing  to  damp  weather,  it  was  un- 
necessary to  cover  the  brick  with  sand  to 
keep  the  filler  moist.  The  road  was  closed  to 
traffic  for  ten  days,  and  not  even  the  street 
cars  were  allowed  to  pass  during  that  time. 
On  account  of  unskilled  labor  and  the  slow 
methods  used  in  constructing  the  curb,  the 
cost  was  exceedingly  high  for  this  kind  of 
work.  The  cost  of  brick  per  square  yard  is 
averaged  from  the  cost  of  each  kind  of  brick, 
in  connection  with  the  area  covered  by  each 
or  the  number  used.  The  first  83  ft.  of  road- 
way running  from  the  car  trade  were  laid 
with  brick  costing  $12.7.5  per  thousand  f.  o.  b. 
cars  at  the  point  of  manufacture.  The  cost 
of  the  brick  for  the  adjoining  70  ft.  was 
$12.25  per  thousand  and  for  the  three  differ- 
ent kinds  of  brick  used  on  three  51-ft.  sec- 
tions $14,  $17..50  and  $13.75  per  thousand,  re- 
spectively, f.  o.  b.  cars  at  the  point  of  manu- 
facture. The  rail  bricks  were  figured  at  $20 
per  thousand  f,  o.  b.  cars  at  the  point  of 
manufacture.  They  were  laid  only  on  the 
inner  side  of  the  outer  rail,  and  did  not  add 
very  materially  to  the  average  cost  per  square 


yard.  The  results  of  tests  made  upon  these 
bricks  are  shown  in  Table  XVII.  It  should 
be  noted  that  these  tests  are  not  complete 
owing  to  an  insufficient  number  of  bricks 
being  left  over   from  the  work. 

All  of  the  sections  were  in  excellent  con- 
dition when  last  inspected  on  Dec.  2,  so  that 
it  is  impossible  to  draw  definite  conclusions 
as  to  the  relative  merits  of  the  different  ma- 
terials at  the  present  time.  Data  on  the  work 
at  Ithaca,  N.  Y.,  are  given  in  Tables  XVIII, 
XIX,  XX  and  XXI. 


An  Inexpensive  Pocket  Compass. 

Engineers  and  contractors  have  frequent 
use  for  a  pocket  compass  of  convenient  size 
and  sightly  appearance,  and  at  the  same  time 


Pocket  Compass. 

of  a  good  degree  of  accuracy.  The  accom- 
panying cut  illustrates  such  a  compass  which 
has    been    placed    on    the   market   by    Iszard- 


Warren  Co.,  Inc.,  of  Philadelphia,  Pa.  The 
cases  of  these  compasses  are  made  of  a  non- 
tarnishing  white  metal  The  graduated  dials 
are  also  made  of  metal  and  have  the  north 
indicated  by  a  red  N.  The  needle  which  is 
1%  ins.  long  is  the  American  form  of  wire 
balanced  bar  needle  with  jewel  bearing.  The 
compass  is  claimed  by  the  makers  who  have 
supplied  large  numbers  to  the  Engineer  Corps 
U.  S.  A.  to  be  fully  50  per  cent  better  than 
foreign  compasses,  selling  at  double  the  price. 
The  compass  is  sold  for  $1.50. 


Bureau  of  Mines.— The  Bureau  of  Mines, 
of  the  Department  of  the  Interior,  which  has 
just  been  established,  in  accordance  with  the 
law  of  May  16  last,  will  devote  itself  first  and 
principally  to  the  investigation  of  mine  acci- 
dents, a  work  which  has  heretofore  been  car- 
ried on  under  the  Geological  Survey.  For  this 
purpose  and  for  the  investigation  of  fuels. 
Congress  appropriated  $410,000.  and  the  total 
appropriation  for  the  Bureau  is  $502,200.  In 
general,  the  Bureau  will  continue  the  work  of 
the  Technologic  Branch  of  the  Geological 
Survey,  and  the  work  will  be  done  largely 
by  the  same  men  heretofore  engaged  in  the 
work.  Many  of  the  problems  before  the  Bu- 
reau will  have  to  wait,  however,  until  Con- 
gress makes  further  appropriations.  The  di- 
rector of  the  Bureau  is  George  O.  Smith. 
Bulletins  on  analyses  of  coal  and  other  sub- 
jects will  be  .issued  by  the  Bureau  before  long. 
The  directors'  office  is  at  Washington,  but  the 
Bureau  includes  the  testing  station  at  Pitts- 
burg, and  rescue  stations  will  be  established 
at  a  number  of  points  in  the  coal  regions. 


TABLE  XIX.— COST  DATA  OF  EXPERIMENTS  AT  ITHACA,  N.  T.,   BY  PENETRATION  METHOD. 


Description. 


Quantity  of  material. 


Cost  data  per  square  yard,  in  cents. 


Total  cost. 


Binder. 


•^  4J    W 


H   .  to 


9 
10 


Refined  coal   tar 300  620 

Refined   semiasphaltic  oil 300  533 

Semisolid  refined  semiasphaltic  oil 300  533 

Refined  water-gas  tar 300  533 

Refined  semiasphaltic  oil 300  533 

Refined  water-gas  tar  (slag) 100  ITS 


'Sri 


0.111 
.111 
.111 
.111 
.111 
.138 


m 

0.022 
.022 
.022 
.022 
.022 
.022 


1.46 
1.50 
1.64 
1.88 
2.06 
1.47 


at  » 
c  in 

0.56 


^  Cl 


14.55 
14.55 
14.55 
14.55 
14.55 
30.28 


w 

2.91 
2.91 
2.91 
2.91 
2.91 
4.83 


5.27 
5.27 
5.27 
5.27 
5.27 
8.40 


re 

12.41 
17.25 
11.48 
13.16 
14.42 
10.29 


2.84 
2.92 
3.19 
3.65 
4,01 
2. 86 


2.02 
1.50 
1.64 
1.88 
2.06 
1.47 


M        = 


K 

0.92 
.92 
.92 
.92 
.92 
.92 


TABLE  XX.— COST  DAT.-V   OF  EXPERIMENTS   AT   ITHACA,   N.   Y.,   BY  MIXING  METHOD. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


4.00 
3.00 
2.36 
3.61 
7.16 


45.92 
49.32 
43.32 
46.9.". 
52.30 
62.87 


H 

?2S4.70 
262. SS 
230.90 
250.24 
278.76 
111.91 


Description. 


Quantity  of  material. 


Cost  data  per  square  yard,  in  cents. 


Total  cost. 


Binder. 


a 

It 

W 

m 

2 

2 

3 

4 

4 

12 

Refined  coal   tar 

Artificial    oil    asphalt. 
Artificial    oil    asphalt. 


300  622 
275  489 
260    463 


o  ^ 

0.042 
.042 


0.069 
.069 
.069 


0.022 
.022 
.022 


0.92 
.92 
.92 


30 
u    . 

C  M 

0.44 


14.65 

14.55 

9.09 


m 
2.91 
2.91 
2.91 


w 

5.27 
5.27 
3.29 


P3 

11.56 

9.28 

14.25 


a 


2.65 
1.79 
3.70 


10.32 
10.32 
18.59 


0.44 
".98 


in       ^ 


4.52 
4.52 
4.52 


TABI,E   XXI.— COST  DATA   OF  EXPERIMENT   AT  ITHACA,  N.  Y.,  ON  CONCRETE  PAVING. 
Description.  Quantity  of  material.  Cost  data  per  square  yard,   in  cents. 


'Z 

2.88 

9.06 
2.64 


2 

56.02 
58.62 
60.89 


$348.44 
286.65 
281.92 


Total  cost. 


Binder. 


a 

c 

H 

m 

12a 

15 

12b 

14 

13 

13 

Cement   concrete 

Bitumen  coated,  cement  coucrete 
Ash  cement  concrete 


■ 

a 

bc'O 

..% 

3 

0 

z. 

■-' 

— 

r. 

^^■ 

c 

tr 

rH 

0 

rt  S 

c 

faTl 

HH 

^ 

0^ 

S- 

500 

S89 

0.140 

0.052 

0.026 

yu 

53 

.140 

.052 

.026 

35 

62 

.138 

.045 

.017 

0.84 


23.10 

23.10 

4.27 


3.91 
3.91 
3.38 


O 
29.30 
29.30 
19.42 


Co 

Sg 

17.28 
17.28 
20.16 


6.30 


X2 

m 

c 

SB 

*-"  73 

rt 

X 

a-" 

64 

0'.84 

1.00     1.17 


A 

M 

1.18 
1.18 
1.18 

74.77 
85.72 
48.41 

K 
$664.70 
45.43 
30.01 
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WATER-WORKS    AND     SEWERS     SECTION 


Some    Structural    Details    of    the  River 

Des  Pere's    Foul  Water  Sewer 

at  St.  Louis,  Mo. 

The  sewer  described  is  planned  to  follow 
closely  the  River  des  Peres  from  the  mouth 
oil  the  Mississippi  River  through  the  city  of 
St.  Louis  a  total  distance  of  something  over 
Ty2  miles.  Work  has  been  begun  on  two  sec- 
tions of  this  sewer — Section  1  extendins  from 


Section  1  of  the  work  under  contract  com- 
prises all  the  9x9-ft.  sewer  and  the  O-ft.  cir- 
cular sewer.  It  consists  of  six  divisions.  Di- 
vision 1  comprises  the  outfall  structure  3-t  ft. 
Ipng,  the  end  of  which  is  shown  by  Fig.  1. 
This  outfall  structure  is  of  concrete  lined 
with  brick  and  founded  on  bed  rock.  As  will 
be  noted  from  the  drawing  provision  is  made 
by  means  of  a  cast  iron  face  ring  and  vertical 
steel  guides  for  closing  the  opening  by  a  slifl- 
ing  gate. 


--4-I0 *i 

5'4'- J 

Fig.   1. — End    Elevation   of  Outlet  for  9x9-ft. 
Gate. 

the  mouth  6,505.38  ft.  and  Section  2  continu- 
ing 25,619.21  ft.  farther— aggregating  32,124.59 
ft.,  or  something  over  6  miles.  The  sewer 
will  be  of  brick  throughout,  but  there  will 
be  nine  variations  in  design  of  cross-section 
seven   of   which    will    come   within    Section    1. 


SkKBaOrmi 


Sewer     Showing     Provision     for     Emergency 


Following  the  outfall  structure  is  Division 
2,  155  ft.  long,  for  which  the  sections  shown 
by  Figs.  2  and  3  have  been  designed.  Figure 
2  shows  the  section  provided  wbcre  the  rock 
cut  extends  above  the  springing  line :  it  also 
shows   the   stone   backfill   required.     The   sec- 
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Fig.  2.— Sewer  Section  With  Rock  Cut  Below 
Springing  Line. 

Two  tvpes  of  cross-section  only  are  planned : 
(1)  Circular  brick  sewer  and  (2)  a  9x9-ft. 
section  with  semicircular  roof  on  4-ft.  side 
walls  and  circular  invert.  The  accompanying 
drawings  show  certain  of  the  cross-sections 
and  some  of  the  special  structures. 

The  following  tabulation  gives  the  sizes  and 
the  length  of  each  size :  ,^  ,. 

^J'-'"-  ...^^Tl64."o 

1  (circular)   16.962.30 

6  (circular)    8,656.91 

Total    32,124.59 


Fig.  3. — Sewer  Section  With  Rock  Cut  Above 
Springing  Line. 

tion  shown  by  Fig.  3  is  provided  for  cases 
where  the  rock  cut  lies  below  the  sp'mging 
line;  the  arch  ring  is  backed  with  concrete. 
In  connection  with  this  division  there  will  be 
a  rectangular  shaft  located  over  its  junction 
with  the  outfall  structure.  This  shaft  is  in- 
tended for  use  in  cleaning  out  the  sewer  and 
is  provided  with  a  ladder.  Its  dimensions  in- 
■iide  the  concrete  lining  are  3%x9  ft.  Figure 
4  shows  the  detail  of  the  reinforced  concrete 
slab  cover  for  this  shaft. 

Divisions  3  and  5  will  be  tunnel  construc- 
tions in  rock  and  Fig.  5  shows  the  section  of 
masonry   adopted.     The   aggregate   length    ■  f 


these  two  divisions  will  be  2,135  ft.  long.  The 
special  structures  on  these  two  divisions  in- 
clude a  tumbling  basin  of  the  construction 
shown  by  Fig.  6  and  two  drop  manholes  of 
the  construction  shown  by  Fig.  7.  Division  4 
will  consist  of  4-rinK  circular  brick  sewer  and 
Division  6  will  have  the  cross  section  shown 
by  Fig.  2.  On  this  division  there  will  be  con- 
structed the  gate  shaft,  gate  and  gate  mechan- 
ism shown  by  Fig.  8.  Figure  9  shows  the 
standard  manhole  constructions. 

All  the  sewer  on  Section  2  is  circular  brick 
sewer  G  ft.  and  7  ft.  in  diameter.  Two  types 
of  construction  will  be  employed  designated 
as  plain  sewer  and  reinforced  sewer.  Alto- 
gether there  will  be  some  3,140  ft.  of  the 
total  16,962  ft,  of  7-ft.  sewer  which  will  be 
reinforced  and  of  the  8,657  ft.  of  6-ft.  sewer, 
1,0,50  ft.  will  be  reinforced.  Briefly  the  two 
constructions  are  as  follows :  Plain  sewer, 
three  rings  of  brick  with  the  inner  ring  up  to. 
springing  lines  of  vitrified  and  the  remainder 
of  common  brick.  Reinforced  sewer,  lower 
half  three  rings  of  brick  with  the  inner  rin? 
vitrified  brick:  upper  half  two  rings  of  com- 
mon brick  and  the  outer  4  ins.  of  concrete; 
reinforcement  a  single  layer  of  wire  fabric 
around  the  sewer  outside  of  the  two  inner 
rings  of  brick.  The  specifications  for  rein- 
forcement are  in  abstract  as  follows : 

The  longitudinal  wires  or  strands  In  the  roll 
(placed  peripherlcally  In  the  sewer)  must  have 
n.  net  cross-sectional  area  of  not  leas  than  0.13 
sq.  ins.  per  foot  width  of  roll.  The  wire  shall 
have  an  ultimate  strength  of  50,000  to  66.000  lbs. 
per  sq.  in.,  and  an  elastic  limit  of  not  less  than 
50  per  cent  the  ultimate  strength.  The  fabric 
Is  to  be  laid  with  the  length  of  the  roll  In  a 
peripheral  direction  with  not  less  than  1  ft.  lap. 
The  reinforcement  shall  gird  the  two  Inner  brick 
rings  in  one  length  of  fabric.  When  the  two 
brick  rings  for  the  upper  h.alf  are  closed  the 
two  ends  of  the  fabric  are  to  be  brought  to- 
gether over  them,  lapped  and  laced  and  the 
4-ln.  concrete  cover  placed. 

The  specifications  for  the  brick  work  in 
general  are  as  follows : 

Mortar  for  Brickwork. — Mortar  shall  be  made 
of  1  part  Portland  cement  and  3  parts  sand  by 
measurement,  -each  to  be  of  the  quality  here- 
inbefore specified.  The  cement  and  sand  shall 
be  thoroughly  mixed  dry  In  proper  boxes,  and 
such  quantity  of  clean  water  afterwards  added 
as  will  produce  a  stiff  mortar  of  the  consistency 
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Fig.  5. — Sewer  Section   in  Tunnel. 

which    may   be   directed,    and    the   whole    rr 
thoroughly  worked  with  proper  tools.    All  m,.-- 
tar  shall  be  made  fresh   for  the  work  In  hand, 
and  any  mortar  which  has  begun  to  set  shall  not 
be  used. 

Common  Brick. — All  common  brick  shall  be  of 
uniform  texture  and  hard-bumed  entirely 
through.  One  edge  face  of  each  brick  shall  be 
such  thrt  if  the  brick  Is  laid  on  a  horizontal 
plane  on  that  face  no  portion  thereof  shall  be 
more  than  H  in.  from  the  horizontal  plane. 
Each  shipment  of  between  12.000  and  20,000  brick 
shall  be  sampled.  Each  sample  shall  be  mib- 
Jected  to  cross-breaking  and  crushing  tests  un- 
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der  the  following  three  conditions:  (1)  After 
having  been  thorouglily  dried.  (2)  After  having 
been  immersed  ia  water  for  24  hours.  (3)  After 
havins'  been  subjected  to  20  freezings,  alternat- 
ing with  20  thawings. 

The  following  figures  fix  minimum  and  aver- 
age values  to  be  met  by  the  brick  after  the 
above  treatment: 

Modulus  of  Crushing 

rupture.  Lbs.     strength.  Lbs. 
per  sq.  in.         per  sq.  in. 
ril   Dried  325       400       2.500       3,000 

(2)  Wet      ■  ■  225       275       2,000       2.500 

(3)  Frozen  and  thawed.   225       275       2,000       2,500 


Availibility  sf  Underground  Waters  for 
Manufacturing  Purposes:  Methods 
of  Securing    Such    Waters 
with  Some  Costs.* 

Other  conditions  remaining  approximately 
equal,  no  large  manufacturing  concern  can 
compete  successfully  with  others  of  its  kind, 
unless  a  large  amount  of  good  water  is  avail- 
able at  a  reasonable  price.  If  located  on  a 
large  river  or  lake   where   soft  water  can   be 
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Fig.  4. — Reinforced  Concrete  Cover  for  Clean    Out  Shaft. 


The  absorption  of  the  brick  after  immersion 
in  water  for  24  hours  shall  not  exceed  15  per 
cent  of  the  weight  of  the  dry  brick.  All  the 
brick  rejected  under  the  provisions  of  the  above 
test  and  those  culled  on  account  of  irregulari- 
ties shall  be  removed  immediately  from  the 
work. 

Vitrified  Brick.— All  vitrified  brick  shall  be 
uniform  in  size  and  be  not  less  than  8x4x2  ins., 
nor  more  than  10x4y2x3  ins.  in  length,  width  or 
thickness,  respectively.  The  edges  may  be 
rounded  to  a  radius  not  greater  than  14  in.  The 
brick  shall  be  free  from  lime  or  other  impurities, 
uniformly  vitrified  and  annealed,  and  shall  have 
one  edge  face  such  that  if  the  brick  is  laid  on  a 
horizontal  plane  on  that  face  no  portion  thereof 
shall  be  more  than  Vs  in.  from  the  horizontal 
plane.  The  Sewer  Commissioner  shall  be  al- 
lowed to  sample  the  brick  intended  for  use  on 
the  work  herein  specified,  either  at  the  kiln  or 
on  the  work.  Each  sample  so  taken  shall  be 
submitted  to  an  abrasion  test  and  sliall  not  show 
a  loss  of  more  than  20  per  cent.  The  test  shall 
be  made  according  to  the  method  adopted  as 
standard  by  the  National  Brick  Manufacturers' 
Association,  in  1901,  with  all  subsequent  amend- 
ments thereto. 

Common  Brick  Masonry.— All  brick  masonry 
shall  be  made  of  brick  and  mortar,  of  the  qual- 
ity hereinbefore  specified,  and  laid  in  a  careful 
and  workmanlike  manner.  The  bricks  shall  be 
clean  and  thoroughly  wetted  before  being  laid. 
In  building  brick  masonry,  none  but  careful  and 
skillful  bricklayers  shall  be  employed.  Every 
brick  shall  have  full  mortar  joints  on  the  bot- 
tom, sides  and  ends,  which,  for  each  brick,  shall 
be  formed  at  one  operation  by  placing  sufficient 
mortar  on  the  bed  and  forcing  the  brick  into  it. 
On  tlie  Intrados.  or  inside,  of  every  row  of 
bricks,  the  joints  sliall  nut  be  more  than  \x  in. 
The  bricks  shall  be  laid  normal  to  the  tangent 
of  the  circle.  Every  brick  on  the  inside  of  the 
sewer  shall  be  laid  even  and  smooth  by  line 
and  be  true  to  the  form  given  in  each  case. 
All  bricks  in  each  course  shall  be  stretchers, 
lireaking  joints  with  those  in  adjoining  courses. 
The  exterior  surfaces  of  brick  arches  sliuU  be 
plastered  with  a  coating  of  mortar  not  less  than 
%  in.  thick. 

Vitrified  Brick  Ma.sonry. — The  invert  of  sewer 
shall  be  lined  with  one  course  of  vitrified  brick. 
Bi'icklaying  shall  be  started  at  the  center  line  of 
the  invert  and  laid  to  a  line  each  way  from  the 
center,  and  all  joints  shall  be  broken,  giving  a 
lap  of  at  least  2%  ins.  Whole  bricks  shall  be 
used  excepting  where  bats  are  needed  to  break 
joints. 

The  work  described  is  being  done  after  the 
designs  and  under  the  direction  of  Mr.  R.  H. 
Fardwell,  Comrpissioner  of  Sewers,  St.  Louis, 
Mo. 


pumped  under  low  head  to  all  parts  of  the 
plant,  water  conditions  mav  become  ideal,  the 
expense  remaining  at  its  minimum. 

Manufacturing  districts  are  constantly  in- 
creasing and  demanding  larger  quantities  of 
surface  water.  City  supplies  have  to  be  re- 
sorted to  in  a  greater  degree  than  formerly 
and  the  annual  expense  foF  water  may  amount 
to    several    thousand    dollars.      Confronted   by 


those  found  on  the  surface.  This  has  always 
been  to  their  disadvantage  for  boiler  use  and 
generally  for  technical  use  as  well.  However, 
many  wells  driven  in  granite  and  related 
rocks  afford  very  soft  water.  Aside  from  the 
disadvantage  of  hardness,  well  waters  usually 
possess  many  advantages.  They  are  free  from 
mud  and  suspended  vegetable  matter  and  are 
usually  uniform  in  quality  and  are  safer  for 
drinking  purposes.  For  moderate  depths,  well 
waters  are  cooler  than  surface  waters  on  the 
average  throughout  the  year,  and  of  still 
greater  importance,  their  tetnperature  is  re- 
markably uniform.  The  annual  cost  of  pump- 
ing from  a  good  well  is  low  especially  with 
a  large  boiler  plant. 

Water  from  expensive  wells  may  be  use- 
less for  any  purpose.  Calcium,  magnesium, 
sodium  and  iron  salts  and  hydrogen  sulphide 
are  all  disadvantgeous  to  the  manufacturer. 
It  heavily  charged  minerally  the  well  is  usu- 
ally discarded. 

It  is  not  always  necessary  to  drill  a  very 
deep  well  to  get  a  considerable  quantity  of 
water.  Many  manufacturing  concerns  with 
which  we  are  acquainted  are  getting  ample 
supply  of  very  good  water  from  depths  vary- 
ing between  60  and  500  ft.  It  has  been  our 
experience  that  wells  of  less  depth  than  the 
minimum  mentioned  are  liable  to  surface 
contamination.  In  any  event  the  preparation 
in  connection  with  drilling  a  deep  well  should 
include  a  report  by  a  competent  economic 
geologist  who  must  be  familiar  with  existing 
strata  as  they  are  usually  found  in  the  locality 
and  must  acquaint  himself  with  well  records 
or  other  information  that  will  be  useful  in 
connection  with  the  proposed  enterprise.  The 
drilling  of  a  well  tnust  be  taken  up  with  a 
thorough  understanding  that  the  matter  is  a 
business  venture  with  a  possible  total  loss  of 
capital  employed. 

If  a  favorable  report  from  the  disinterested 
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Fig.  6. — Details  of  Tumbling   Basin. 


such  conditions  the  mill  operator  often  de- 
cides to  look  for  an  underground  supply.  It 
is  our  purpose  to  furnish  certain  preliminary 
data  that  may  have  been  and  may  be  used  in 
such  connection. 
Underground  waters  are  usually  harder  than 

♦A  paper  by  W.  M.  Booth,  Syracuse,  N.  Y., 
presented  to  the  American  Institute  of  Chemical 
Engineers,  June,  1910. 


man  is  made  the  question  of  the  kind  of  well 
to  be  drilled,  its  location  on  the  property  and 
related  preliminary  matter  must  be  taken  up 
with   a  practical   well   drilling  concern. 

Four  general  types  of  well  drilling  are  as 
follows:  (1)  Bit;  (2)  diamond  drill;  (3) 
steel  shot;    (4)   jet. 

The  anticipated  strata  will  in  large  measure 
fi-x  the  type  to  be  selected.     This  is  largely  a 
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matter  to  be  left  with  the  well  driller.  It 
should  be  remembered  that  the  larger  the 
diameter  the  greater  the  reservoir  for  water 
in  case  of  emergency. 

Having  begun  drilling  operations  a  contract 
should  be  made  with  a  competent  chemist  who 
should  test  the  water  found  both  in  reference 
to  quality  and  quantity  while  a  record  should 
be  made  of  the  exact  depth  under  the  sur- 
face at  which  the  vein  occurs.  It  is  of  great' 
scientific  advantage  to  retain  a  record  of  any 
well.  This  can  be  done  by  the  chemist  or  by 
the  geologist  if  samples  of  the  broken  rock 
or  other  material   are  saved   in   small  bottles. 

If  the  water  in  quantity  or  quality  is  found 
to  be  insufficient  the  casing  should  be  driven 
by  these  points  and  other  sources  looked  for 
at  a  greater  depth  in  a  new  drill  hole  in  other 
parts  of  the  property.  When  a  sufficient  sup- 
ply has  been  obtained  this  should  be  analyzed 
from  a  chemical  and  sanitary  standpoint.  In 
the  meantime  the  driller  should  not  remove 
his  tools.  If  the  quality  of  the  water  is  suffi- 
cient for  use  its  quantity  must  then  be  ascer- 
tained. If  near  the  surface  or  containing  sand 
a  centrifugal  pump  may  be  employed,  while  if 
the  distance  to  the  water  is  considerable  an 
air  lift  may  be  used  temporarily  at  least. 
Should  the  water  be  found  either  insufficient 
or  of  bad  quality,  the  casing  should  be  driven 
by  this  point  and  further  investigations  made. 

Underground  water  formerly  considered 
useless  for  boiler  purposes  is  now  successfully 
treated  chemically.  If  a  public  supply  costs 
7  cts.  per  1,000  gals.,  moderately  hard  well 
water  can  be  treated  and  furnished  less  ex- 
pensively  including  depreciation   of  plant. 

While  the  quality  of  surface  water  may 
vary  from  hour  to  hour,  underground  waters 
are  usually  very  constant  and  are  thus  ideal 
for  softening  processes.  With  the  same 
chemical  supply  for  months  and  with  large 
variations  in  the  quantity  of  water  used  from 
a  well  130  ft.  deep  at  Canajoharie,  N.  Y.,  the 
softened  water  has  contained  the  following 
amount  of  calcium  and  magnesium  oxides: 

Parts  per  Million. 

Sept..       Sept.,        Oct..  May, 

Raw.  10,  '09.     30.'  09.     10.  '09.  25.  '10. 

CaO    141 13  17.4  19  10.4 

MgO    27 17  9.4  16  14.5 
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Fig.  8. — Details  of  Gate  Shaft  and  Gate  Construction. 


The  cost  of  softening  this  water  is  1.2  cts. 
per  1,000  gals.  We  present  the  analysis  of  a 
very   hard   water   applied  to   domestic   use. 

Grains 
per  gal. 

Calcium  carbonates   12.86 

Carbonate  of  magnesium 00 


Fig.  7. — Details  of  Drop   Manhole. 


Calcium  sulphate   96.90 

Magnesium  sulphate   38.60 

The  cost  of  softening  this  water  is  19  cts. 
per  1,000  gals. 

Water  containing  above  10  grains  of  lime 
and  magnesium  carbonates  and  40  grains  of 
gypsum  is  about  the  limit  for  the  lime  soda 
softening  process  when  the  water  is  used  in 
boilers. 

Cost  of  Drilling. — In  this  particular  we  Ijave 
the  following  from  a  prominent  well  drilling 
concern : 

Replying  to  your  favor  of  the  18th  Inst.,  we 
would  say  that  so  much  depends  upon  local  con- 
ditions that  it  Is  Impossible  to  make  estimates 
offhand  that  will  be  more  than  approximate  cost 
of  drilling  wells.  The  character  of  the  forma- 
tion, the  size  and  depth  of  the  hole,  skill  of 
operators,  cost  of  labor  and  fuel,  etc.,  all  enter 
into  the  problem.  Current  contract  prices  for 
this  work  vary  from  75  cents  to  $20.00  per  foot. 
A  fair  average  for  shallow  wells  <up  to  say 
400  feet  deep).  Including  casing  when  needed, 
would  perhaps  be  about  $1.50  per  foot  for  a  hole 
not  exceedingr  6  ins.  in  diameter.  Up  to  say 
2,000  feet  deep  and  an  8-in.  hole  the  cost  would 
probably  run  from  $2.00  to  $5.00  per  foot.  Above 
2,000  feet  from  $5.00  up.  These  prices  contem- 
plate average  conditions.  When  exceptionally 
hard  rock  or  deep  pockets  of  quicksand  are  to 
be  entered,  the  expense  would  be  increased  and 
the  rapidity  of  the  work  would  be  decreased. 
As  an  illustration  of  the  effect  of  varying  condi- 
tions, we  have  records  of  6  inches  per  hour  in 
hard  granite  and  20  feet  per  hour  in  soft  for- 
mations made  by  the  same  machine,  and  both 
considered  satisfactory  progress  under  the  con- 
ditions confronted. 

Pou'er  Required.— To  pump  1,000,000  gal- 
lons of  water  50  vertical  feet  during  10  hours 
requires  <i  theoretical  consumption  of  2.25 
HP.,  pumped  by  steam  this  is  increased  to 
about  6.3  HP.  If  power  can  be  furnished  at 
$oO  per  horsepower  year  of  312  days,  the  an- 
nual cost  of  raising  this  water  will  be  $315 
or  about  $1  per  day. 
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Some  Costs    of    Small   Sewer  Work  by 
Day  Labor  in  Baltimore,  Md. 

The  following  data  on  the  cost  of  small  sew- 
er jobs  have  been  rearranged  from  the  Annual 
Report  for  1909  of  B.  T.  Fendall,  City  En- 
gineer, Baltimore,  Md.  The  construction  v/as 
done  by  the  department  under  the  direction 
of  Mr,  Newton  M.  Gray,  Assistant  City  En- 
gineer. The  records  are  of  interest  among 
other  reasons  because  they  include  all  ex- 
penses incidental  to  the  work,  such  as  re- 
storing pavement  and  sidewalks,  making 
changes  in  adjacent  underground  structures, 
and  maintaining  plant. 

Eastern  Ave.  Sewer. — This  sewer  was 
1,939.3  ft.  long  of  double  strength  terra  cotta 
pipe   of   the   following   dimensions : 

Size,  inches.  Length,  feet. 

24 333, 7S 

33 400.S9 

36 1,204,63 

Total   1,939.30 

The  appurtenant  work  included  9  inlets 
connected  to  8  manholes,  built  to  the  surface 
of  the  street  and  to  1  manhole  covered  over 
with  a  cement  slab  6  ft.  below  the  street  sur- 


Work  was  begun  March  15  and  completed 
Sept.  18,  1909,  and  the  cost  was  as  follows: 
2,923.8  cu.  yds.  hand  exc,  inc.  timb.  and 

baclsmi,  at  $1.1937 $  3,496.23 

1,624  cu.  yds.  mach.  exc,  inc.  timb.  and  „  „  „  ,^ 

backfill,  at  $1.459 MlHl 

1. 186.25  lin.  ft.  36-in.  pipe  at  $2.7294....  3,237.85 

395  lin.   ft.  33-in.  pipe  at  $2.4132 S^^'S? 

326  lin.  ft.  24-in.  pipe  at  $0.8526 ^'J-R? 

Laving  1.204.63  ft.  36-in.  pipe  at  $0.3579  431.21 

Laving  400.89  ft.  33-in.  pipe  at  $0.3246..  130.13 

La'ying  333.78  ft.  24-in.  pipe  at  $0.2388..  79.72 

Inlets,    manholes,    etc ^'Joonl 

Foreman    ?„2 

Watchman    ^ncn 

Assistance  in  survey , ?' ,2 

Digging  test  holes J, 

Inspection  steam  boiler 5.00 

Cons,   and   maint.    drains  and  dams....  80.31 

Receiving  and  inspecting  pipe 22.18 

Pumping    24.99 

Hauling   36-in.   pipe  on  sewer 20.95 

Digging  pits  for  anchorage  cables 20.20 

Erecting  and  dismantling  cableway....  161.11 
Cutting    opening    in    arch    of    receiving 

sewer   33.91 

Removing  old  stone  culvert  on  line....  6.67 

Removing  dams  and  cleaning  sewer.  . . .  12.04 

Labor  moving  machinery  to   yard 9.76 

Hauling  cableway  from  and  to  yard....  84.00 

Sending  to  yard  for  tools,  etc 27.51 

Riprapping   cobblestone  pavement   over 

trench    67.18 

Blacksmithing  done  at  yard 12.39 

Resurfacing   street    railway   track 21.05 

Removing  electric  light  poles 15.17 

Laying  water  service  pipe 2.92 
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Fig.  9. — Details  of   Manholes  for   Brick   Sewers. 


face,  and  2  manholes,  with  openings  for 
inlet  connections,  built  to  the  surface  of  the 
street.  There  were  placed  one  18-in.  pipe 
connection  with  a  manliole  and  one  24-in.  pipe 
connection    for   a    future   lateral. 

A  length  of  6.50  ft.  of  trencliing  had  to  be 
done  in  the  line  of  one  track  of  a  street  rail- 
way with  all  traffic  diverted  to  the  other  track. 
A  Carson  overhead  cable  system  was  used  in 
the  excavation  of  013  ft.  of  trench  from  13 
to  16.7  ft.  deep.  The  remaining  trench  aver- 
aged 10  ft.  in  depth.  As  the  material 
trenched  was  all  filled  in  material  and  since 
large  gas  and  water  mains  paralleled  the 
sewer  the  trench  had  to  be  closely  timbered 
its  entire  length.  .MI  the  sheeting  was  left 
in  place  which  increased  the  cost  of  excava- 
tion. The  lumber  used  in  that  part  of  the 
work  done  by  machine  cost  35  cts.  per  cu. 
yd.  of  excavation,  wliile  the  average  cost  of 
lumber  distributed  over  the  entire  length  of 
sewer  was  22  cts.  per  cu.   yd.   of   excavation. 


Hardware,   oils,   etc 88. 3S 

Engine  supplies  3.06 

Repairing  water  supply  pipe 15.70 

Lumber  for  repairs 2. SO 

Total  $14,987.94 

In  the  total  given  by  the  report  there  are 
charged  to  this  sewer  some  $82.72  for  mate- 
rials purchased  and  not  used.  As  these 
materials  were  hauled  to  the  sewer  depart- 
ment yards  for  use  on  future  work  we  have 
not  included  them  in  the  cost.  Dividing  the 
total  length  of  1,939.3  ft.  of  sewer  into  the 
total  cost  we  get  a  cost  of  $7.73  per  lin.  ft. 

Race  St.  Sewer  and  Laterals. — An  open 
section  of  141.5  ft.  of  the  Race  St.  sewer 
was  covered  with  reinforced  concrete  slabs 
12  ins.  thick  and  11  ft.  span  after  repairing 
the  old  rubble  side  walls  and  raising  them 
2  ft.  by  concrete  walls  on  top.  To  this  sewer 
there  were  constructed  a  36-in.  pipe  lateral 
306.44  ft.  long,  a  36-in.  pipe  lateral  347.11  ft. 
long  and  a  24-in. /pipe  187.36  ft.   further,  and 


a  24-in.  pipe  lateral  143  ft.  long.  There  were 
7  inlets  constructed.  Work  was  begun  Mav 
11  and  finished  Oct.  26,  1909.  The  cost  of 
the    work   was   as    follows; 

662  cu.  yds.   exc,  inc.  timb.  and  backfill, 

at  $1,254 $    830.17 

597.5  lin.  ft.  36-in.  pipe  at  $2.7244 1,627.83 

349   lin.    ft.   24-in.   pipe  at  $0.8526 297.56 

52  lin.  ft.   20-in.  pipe  at  $0.5978 31.09 

16  lin.  ft.  15-in.   pipe  at  $0.32826 5.2o 

-  Laying  615.97  ft.   36-in.   pipe  at   $0.34646.  213.42 

Laying  330.36  ft.   24-in.   pipe  at  $0.1843..  60.89 
Tearing    out    in    places    and    rebuilding 
stone  side  walls: 

Labor    113.73 

Material    48.38 

5^.4  cu.  vds.  concrete  sidewalk  at  $3.1465  164.88 

70.2  cu.   yds.  concrete  slabs  at  $10.0292..  704.05 

Inlets,  etc 1,063.54 

Foreman    347.50 

Watchman   202.00 

Assistance  on  survey 3.33 

Digging  test  holes 10.00 

Making  forms: 

•  Labor    129.20 

Materials    154.86 

Removing  old  wooden  bridge 43.55 

Moving  tools  to  job 3.64 

Constructing    cofferdam    13.34 

Rebuilding  temporarily  one-half  wooden 

bridge    8.33 

Filling  in  alongside  concrete  slab  covers  25.84 

Cleaning  gasoline   engine  and   mixer. . . .  18.25 

Receiving  and   inspecting   pipe 5.08 

Pumping    10.83 

Laying  water  supply  pipe 6.67 

Blacksmithing  at  yard 9.34 

Repairing  137.65  sq.  ft.  am.  pavt.  at  141/2 

cts.    ..    19.96 

Rubber   boots    26.61 

Hardware   31.13 

Coal,  oil  and  gasoline 17.56 

Hauling    56.00 

Repairs   to   gasoline  engine 15.63 

Raising  meters  and  tapping  water  mains  44.34 

Clay   0.75 

5  lin.  ft.   36-in.  pipe  broken 13.62 

5    lin.    ft.    36-in.    pipe    taken    from    other 

work    4.09 

Total  $6,382.14 

In  the  report  a  total  of  $151.37  for  materials 
purchased  but  not  used  is  charged  against  the 
work.  This  amount  is  not  included  in  the 
above  total. 

Monroe  St.  Sewer. — This  work  involved 
the  construction  of  1,059.72  ft.  of  pipe  sewer 
divided  as   follows : 

Size,  inches.  Length,  feet. 

15     130.61 

IS 226.57 

24 370.35 

30 332.19 

Total  1,059.72 

There  were  six  inlets  and  two  15-in.  con- 
nections built.  The  cost  of  the  work  was  as 
follows : 

1,112  cu    yds.  exc,  inc.  timb.  and  back- 
fill,  at  $1.0814 »l'202-5* 

320  lin.  ft.  30-in.  pipe  at  $1.8914 605.25 

358  lin.  ft.  24-in.  pipe  at  $0.85258 305.22 

210  lin.  ft.  18-in.  pipe  at  $0.4263 89.53 

126  lin.   ft.   15-in.  pipe  at  $0.32828 41.37 

Laving  328.19  ft.  30-in.  pipe  at  $0.30917..  101.47 

Laying  364.15  ft.  24-in.  pipe  at  $0.17522..  63.81 

Laving  212.39  ft.  IS-in.  pipe  at  $0.13498..  28.67 

Laying  126.61  ft.  15-in.  pipe  at  $0.11965..  15.15 

Inlets,   etc 1,090,91 

Foreman    280.00 

Watchman    19.34 

Building  Shelter  Houses:' 

Labor    6. 67 

Lumber    32.28 

Digging  test  holes 20.42 

Receiving  and   inspecting  pipe 2. OS 

Cleaning  mixer  at  yard 1.67 

Sending    to    yard    for    tools 3.75 

Moving   shelter   house   and    tools 6.76 

Hardware    46.76 

Blacksmithing  at   yard 3.78 

Gum  boots   14.22 

Hauling    30.25 

Repairing  water  supply  pipe 2.27 

Riprapping  cobblestones  over  trench....  84.95 

6.165  sq.   ft.   paving  at  $0.05104 314.72 

Labor  on  old  inlets 30.33 

Total  $4,444.17 

In  the  report  a  total  of  $72.89  for  material 
purchased  but  not  used  was  charged  to  the 
work.  This  amount  is  not  included  in  the 
above  figures. 

HolUns  St.  Sezver. — This  work  consisted  of 
extending  an  18-in.  pipe  sewer  232  lin.  ft. 
and  constructing  1  manhole  and  1  inlet.  The 
cost  was  as  follows : 

129   cu.   yds.    exc,    inc.   timb.   and   backfill, 

at   $0.644 $  83.08 

224  lin.  ft.  18-in.  pipe  at  $0.4262 95.49 

Laying  232  ft.  18-in.  pipe  at  $0.15163 35,18 

Inlet  and  manholes 176.87 

Foreman  50.00 

Watchman   3.17 

Oil  and  sharpening  tools 2.76 

1,370  sq.   ft.   repaving  at  $0.04489 61.50 


August  3,  1910. 


ENG 


0.S5 
2.56 


2  lin.  ft.  IS- In.  pipe  broken 

C   lin.    ft.   18-in.   pipe   brought  from   other 
worli  

Total   $508.91 

This  gives  a  cost  per  lin.  ft.  of  completed 
sewer  including  manhole  and  inlet  of  $2.19. 

Seroiih  St.  Sender. — This  work  included 
220.80  ft.  of  15-in.  pipe  and  169.84  ft.  of  18- 
in.  pipe  sewer,  3  inlets  and  2  manholes.  The 
excavation  was  loose  rotten  rock.  The  work 
cost  as   follows : 

177  cu.  vds.  exc,  inc.  timb.  and  baclifill. 

at  $1.3577  $  240.32 

149   lin.   ft.   IS-in.   pipe  at   $0.4279 63.76 

24S   lin.   ft.   15-in.   pipe  at  $0.3283 81.42 

Laying-  156.5  ft.   IS-in.   pipe  at  $0.16408..  25.68 

Laying  213.83  ft.  15-in.  pipe  at  $0.11509..  24.61 

Inlets    and    manholes 439.60 

Foreman 108.00 

Watchman    5.83 

Assistance    on    survey 0.42 

Digging  test   holes 5.00 

Receiving  and   inspecting  pipe 1.67 

Repairing  cement  walk 9.96 

Restoring  brick  walk 8.10 

Hardware,    oil.    etc 1.52 

Repairing  bitulithic  pavement 447.64 

Hauling    2.50 

2   ft.   15-in.    pipe   broken 0.66 

2    ft.     15-in.    pipe    brought    from     other 

work     0.66 

S    ft.     18-in.     pipe    brought    from    other 

work     3.41 

Total     $1,468.36 

This  gives  an  average  cost  for  the  two 
sizes  of-  sewer  of  $3.76  per  lin.  ft. 

Lateral  Sewer  in  Slinghtff  Ave. — This  sewer 
consists  of  a  15-in.  pipe  for  a  distance  of  23.5 
ft.,  and  of  an  18-in.  pipe  for  a  distance  of 
168  ft.;  a  total  length  of  403.5  ft. 

One  inlet  and  two  side  inlets  and  also  three 
manholes  were  constructed  on  the  line  of 
the  sewer.  The  covers  of  the  two  side  inlets 
were  made  of  sand  and  cement,  reinforced — 
tlie  smaller  one  with  expanded  metal  and  the 
larger  one  with  %-in.  round  steel  rods.  Work 
was  commenced  Oct.  19  and  completed 
Dec.  16,  1909.  The  cost  of  the  work  was  as 
follows : 

Exc,    inc.    timb.,    backfill,    etc.,    209    eu. 

yds.,   at   $1.1152    $  233.09 

166  lin.   ft.   18-in.   pipe  at  $0.4262 70.76 

248  lin.    ft    15-in.   pipe  at   $0.3283 81.42 

Laving  164  lin.  ft.  IS-in.  pipe  at  $0.15835  25.97 
Laving     227.3     lin.     ft.     15-in.    pipe    at 

$0.10545     23.97 

Inlets,    connecting    chambers    and    man- 
holes      381.19 

Foreman    140.00 

Watchman    9.08 

u\ssistance   on   survey .41 

Digging    test    holes 1.67 

Repairing  cement  walks 15.85 

Repairing  bitulithic  pavement   (contract)  24.42 

Sharpening  tools,   etc .91 

Oil,    etc 1.52 

Hauling     7.50 

Total  cost  of  work $1,017.76 

Drains  at  Uniz'ersity  Parkway  and  Wick- 
ford  Road. — These  drains,  consist  of  a  36-in. 
terra-cotta  pipe  and  a  3-ft.  x  2%-ft.  concrete 
sewer,  27  ft.  long.  The  work  involved  the 
construction  of  one  inlet  at  the  west  end  of 
the  36-in.  pipe.  Work  was  commenced  on 
Aug.  17  and  completed  Sept.  28,  1909.  The 
cost  was  as  follows : 

Exc.    inch    timb.    and    backfill.    537    cu. 

vd."!.   at  $0.S5    ?    456.4.1 

4»0  lin.    ft.   36-in.   pipe  at  $2.7244 l,334.9o 

Laving    pipe,     including    cement,     sand. 

etc,    498.5   lin.    ft.,   at   $0.3845 ^^J-SI 

Engineering     329.(6 

Foreman     167.00 

Inlets,    connecting    chambers   and    man- 
holes      313,58 

Forms    for   3x2% -ft.    concrete    sewer.    27 
lin.    ft 80.00 
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9.5    cu.    yds.    at 


i.'cmcrete    construction, 

at  $4,967    ; 47.19 

Hardware,    lumber,    hauling,    etc 76.16 

Incidentals— inspecting    pipe,    watching. 

78.16 


etc. 


Total   cost  of  work $3,074.92 

Sewer  id  Clifton  Park.— This  sewer  con- 
sists of  a  4x4-ft.  concrete  section,  105  ft.  long, 
with  vitrified  hrick  invert  joining  the  existing 
6-ft.  stone  arch  culvert  under  Washington 
St.— 508  ft.  of  36-in.  pipe,  196.5  ft.  of  30-in 
pipe,  237.5  ft.  of  27-in.  pipe  and  376  ft.  of  24- 
in.  pipe,  which,  with  connections,  have  a  total 
length  of  1,433  ft.  Connection  is  made  at 
the  west  end  of  this  sewer  with  the  20-in. 
pipe  sewer.  Manholes,  with  openings  on 
either  side  for  future  lateral  connections, 
were  built  at  the  junctions  of  the  36-in  and 
30-in.,  the  30-in.  and  27-in.,  and  the  27-in. 
and  24-in.  pipes.  .\  brick  shaft,  with  a  drop 
of  8  ft.,  was  built  on  the  line  of  the  24-in. 
pipe.  An  inlet  of  special  design  was  built  at 
the  junction  of  the  4x4-ft.  concrete  section 
with  the  36-in.  pipe.  Work  was  commenced 
Sept.  28,  and,  with  exception  of  a  few  minor 
details,  completed  Dec.  27,  1909.  The  cost 
was  as   follow's : 

Exc.    inc.    timb.    and   backfill.   961.05   cu. 

yds.,    at    $0.93 $    894.34 

497%  lin.  ft.  36-in.   pipe,  at  $2.7244 1.355.39 

192Vi   lin.  ft.  3n-in.  pipe,  at   $1.8914 364.09 

232%   lin.  ft.   27-in.   pipe,  at  $1.4308 332. 6G 

376  lin.   ft.  24-in.   pipe,  at  JO. 8526 320.5S 

Laving    36-in.    pipe,    inc.    cement,    sand, 

etc..   508  lin.   ft.   at  $0.24 121.92 

Laving   30-in.    pipe,    inc.    cement,    sand, 

etc.,   196%  lin.   ft.   at  $0.22 43.23 

Laying   27-in.    pipe,    inc.    cement,    sand, 

etc.,  237%  lin.  ft.  at  $0.21 49.88 

Laying    24-in.    pipe.    inc.    cement,    sand, 

etc.,  376  lin.   ft.  at  $0.21 78.96 

4-ft.  X  4-ft.  concrete  sewer,  105  lin.  ft.  = 

64   cu.   yds.,   at   $6.96 445.44 

Vitrified    trick    invert   in    concrete    sec- 
tion, 47  sq.   yds.,  at  $2.48 116.56 

Building  and  setting  forms  for  concrete 

section — material    and   labor 153.98 

Inlets,    manholes   and   connection   cham- 
bers,   material   and  labor 444.90 

Building  dams,   temporary  ditching  and 

pumping     100.15 

Foreman     342.00 

Engineering   165.00 

Hardware,    tools   and   hauling 87.58 

Material    on    hand    Dec.    27,    1909 — terra 
cotta   drain   pipe,   cement,   brick,    drip 

stone,    etc 124.09 

Incidentals — watching,       moving       tools, 

cleaning  up,   etc 126.16 


Cost  of  work  to  Dec.   27,  1909 $5,666.91 

Seiver  in  Cedar  Ave. — This  sewer,  consist- 
ing of  a  20-in.  double-strength  terra-cotta  pipe, 
extends  in  the  east  sidewalk  of  Cedar  Ave., 
from  Bey  St.  to  Viaduct  Ave.,  and  thence  in 
Viaduct  Ave.  to  the  north  abutment  of  the 
viaduct  over  Stony  Run.  The  sewer  there 
turns  to.  the  east,  and  through  the  wing  wall 
of  the  abutment,  where  it  enters  a  brick  shaft, 
and  is  then  carried  down  the  steep  slope 
at  this  point  by  a  series  of  three  shafts,  with 
pipe  connections  between  them,  the  total  drop 
being  38  ft.  in  a  length  of  30  ft.  to  a  point 
just  under  the  tracks  of  the  Maryland  and 
Pennsylvania  R.  R.,  from  which  point  it 
continues  by  a  .straight  line  and  grade  to  the 
nearest  point  on  Stony  Run ;  total  length, 
1,130  ft. 

The  excavation  in  which  the  shafts  are 
built  is  in  the  rock  slope  just  adjoining  the 
railroad,  making  this  portion  of  the  work  ex- 
pensive and  slow.  A  branch  line,  consist- 
ing of  a  IS-in.  double-strength  terra-cotta  pipe, 
140  ft.  long,  was  laid  to  catch  the  drainage 
of   the   allev   east   of   Cedar   Ave.   at   a   point 


at  the  north  side  of  the  park  property.  In- 
lets were  constructed  at  the  north  end  of  the 
15-in.  pipe  described  above  on  the  east  and 
west  sides  of  Cedar  Ave.,  near  the  intersec- 
tion of  Viaduct  Ave.,  and  an  inlet  connec- 
tion on  the  east  side  of  Viaduct  Ave.  just 
north  of  the  viaduct.  Work  was  begun  Oct: 
16,  1909,  and  is  finished  with  the  exception 
of  two  of  the  brick  shafts  referred  to  and 
the  outfall  pipe  from  the  railroad  to  Stony 
Run.     The  costs  has  been   as  follows : 

Exc.    Inc.    timh.    and    nil.,    732   cu.    yds. 

at     $1.16 %    849.12 

Exc  In  rock  for  shafts  and  connections. 
Including    timbering,    explosives,    etc., 

63  cu.   yds.   .it   $6.63 417.69 

970   lin.    ft.    20-ln.    D.   S.    T.   C.   pipe,   at 

$0.5978    579.87 

144   lin.    ft.   15-ln.   D.   S.   T.   C.   pipe,   at 

$0.3283     47.27 

40    lin.    ft.    12-ln.    D.    S.    T.    C.    pipe,   at 

$0.1985     7.94 

Laving    20-ln.    pipe,     Including    cement, 

.land.  etc..  030  lin.  ft.  at   $0.22 204.60 

Laying    15-ln.    pipe,    Including    cement, 

sand,  etc.,  138  lin.  ft.  at  $0.16 22.08 

Repairs    to    brick    sidewalk — labor    and 

m.aterlal     64.00 

Change  of  service  pipe 8.14 

Inlets,    manholes,    connection    chambers 

and    shafts 832.93 

Foreman     326.00' 

Engineering     142.50 

Hardware,   lumber  and   tools 63.33 

Watchman    174.00 

Test  holes  and  as.^lstance  to  engineer..        15.50 
Incidentals — moving     tools,      repairs      to 
shanty,  clearing  railroad  track,  testing 

pipe,   dressing  tools  and   hauling 54.00 

Value  of  material — cast-iron  pipe,  ce- 
ment, sand,  brick,  terra  cotta  pipe 
and  castings — on  hand  Jan.  1,   1910...      219.63 


Total  cost  of  work $4,028.60 

Pipe  in  Alley. — This  sewer,  consisting  of  a 
12-in.  terra-cotta  pipe,  connects  with  the  ex- 
isting 15-in.  pipe  sewer  and  extends  in  the 
alley  for  a  distance  of  189  ft.  One  manhole 
and  three  inlets  with  12-in.  pipe  connections 
were  constructed  along  the  line  of  this 
sewer;  also,  seventeen  6-in.  xl2-in.  V-conncc- 
tions  were  made  with  it  for  the  purpose  of 
connecting  up  the  waste-water  pipes  and 
rain-spouts  from  the  abutting  oroperties, 
which  formerly  emptied  on  the  surface  of  the 
alley.  Work  was  commenced  June  22  and 
completed  July  22,  1909.  The  cost  was  as 
follows : 

Material,  including  pipe,  cement,  sand, 
brick.  Inlet  and  manhole  castings,  hard- 
ware, etc $147. 23 

Labor,  Including  brick  ma.<ionry,  pipe  lay- 
ing, excavating,  refilling,  etc 270.04 

Engineering    expenses 38.71 

Water  department — changing  location  of 
water  pipes 14.81 


Total  cost  of  work $470.79 

Sezcer  in  Canton  Ave. — This  sewer,  "con- 
sisting of  a  20-in.  terra-cotta  pipe,  extends 
westerly  in  Canton  Ave.  for  a  distance  of 
400  ft.  .\  brick  chamber,  5  ft.  long,  with  a 
manhole,  was  built  at  the  end  of  the  20-in. 
pipe  sewer,  with  a  12-in.  pipe  connection  for 
the  inlet  built  at  the  southwest  corner  and 
an  18-in.  pipe  connection  for  the  two  inlets 
built  at  the  northwest  corner  of  Luzerne 
and  Canton  .Ave.  Work  was  begun  Aug.  2 
and  finished  Oct.  16,  1909.  The  cost  was  as 
follows : 

Labor.  Including  excavation,  pipe  laying, 

brick  masonry,  refilling,  etc $    929.89 

Material,  Including  pipe,  cement,  sand 
and    brick 358.21 

Lumber     S2  21 

Hardware,    hauling,    etc .- -- 

Engineering  expenses 

Total   cost    of  work .^ ;  u^  :.-.' 


GENERAL     ARTICLES    AND    CLASSIFIED    ITEMS 


The    Necessity   for  Standardizing    Con- 
tracts of  the  City  of  New  York.'^ 

One  of  your  members,  with  whom  I  %yas 
associated  in  the  early  years  of  Consolidation 
under  the  first  charter  of  Greater  New  York, 
has   suggested  that  notes   from  the  viewpoint 

-A  paper  bv  R.  Walter  Creuzbaur,  Consulting 
Engineer  of  Public  Works.  Borough  of  Brook- 
lyn, read  before  the  National  Association  of 
Comptrollers   and   Accounting   Officers. 


of  a  municipal  engineer  on  the  broad  subject 
of  No.  10  of  your  program,  relating  to  •'stand- 
ardizing specifications  for  public  works  and 
improvements,"   might   be  of   interest. 

Looking  at  the  broad  proposition  in  which 
we  are  interested,  we  can.  I  believe,  safely 
assume  that  a  sane  and  safe  contract  should 

provide :  „..,„,        j 

(1)    That  a  clear  definition  of  all  work  and 

materials   to   be    furnished   by   the   bidder  be 

carried  consistentlv  throughout  the  invitation 


to  bidders,  the  form  of  contract,  the  bond  and 

the   contractor's   proposal,   all  c'       '     '        'i;' 

agree  in  their  general  terms  w: 

and  detailed   d<>i-rii.Tif"       •'  *' 

Under  this  Iic.id   we   - 

and   no   repetition,   cn 

insist  on   repetitions  in  the   legal   I'jrni.-^. 

(2)     That  these  definitions  3"d  descriptions 
of  work  and  mat.  ;  .  a  unit 

price  contract  a  veen  all 

such  it    "=     •'  ■  -ich  are 


no 
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to  be  paid  for  as  classified  under  unit  item 
bids  and  such  uncertain  and  contingent  work 
of  miscellaneous  nature  as  is  to  be  supplied 
b}'  the  bidder  without  direct  compensation, 
being  carried  or  floated  over  the  other  item. 
prices.  To  illustrate,  sheeting  and  e.xcavation 
.  in  a  sewer  trench  where  a  price  is  taken  only 
for  a  sewer  complete  per  linear  foot,  includ- 
ing all  incidentals,  is  in  the  second  class,  i.  e., 
items   not    directly   bid    for. 

(3)  That  provision  be  made  by  which  ex- 
tra work,  unknown  as  to  character  or  extent 
at  the  time  a  contract  is  made,  may  be  ordered 
and  paid  for  under  such  stipulations  and  rea- 
sonable control  as  may  be  just  to  both  parties. 
This  applies  especially  to  public  works  of 
magnitude,  where  subsurface  conditions  and 
extent  of  foundation  have  not  been  fully  ex- 
ploited. In  street  work,  or  work  of  a  simple 
character,  the  provision  for  such  extras  may 
be  omitted. 

(4)  That  the  contract  should  embody  a 
clearly  expressed  provision  for  a  uniform  and 
fair  valuation  of  all  classes  of  work  and  ma- 
terials to  be  paid  for  in  partial  or  monthly 
payments,  so  as  to  protect  the  city  from  un- 
balanced bids  and  the  necessity  for  financing 
a  contractor  to  an  unfair  extent  during  the 
progress  of  the  work  where  he  has  so  ad- 
justed his  bid  as  to  call  for  a  large  allowance 
on  the  first  items  of  work  to  be  done. 

(5)  That  a  determination  of  the  most 
favorable  bid  cannot  be  made  on  a  unit  price 
contract  by  taking  only  the  gross  sum  with- 
out comparison  of  the  prices  of  all  the  items, 
and  figuring  interest  thereon,  as  compared 
with  the  interest  to  be  carried  by  the  city 
on  the  monthly  allowances  called  for  by  pay- 
ments of  a  balanced  bid.  In  public  works  of 
magnitude,  extending  over  several  years,  this 
question  of  the  extent  to  which  the  city  shall 
finance  contractors   is  of   great   importance. 

(6)  That  aside  from  this  feature,  unbal- 
anced bids  may  operate  to  the  disadvantage 
of  the  city  in  the  event  of  variation  in  quan- 
tities anticipated  and  given  in  the  engineer's 
preliminary  estimate.  The  basis  for  this  ax- 
iom in  The  City  of  New  York  may  perhaps  be 
given  in  the  case  of  Nelson  vs.  The  Mayor, 
where  unbalanced  bids  and  subsequent  in- 
creases in  quantities  bid  for  at  high  prices 
and  omissions  in  quantities  bid  for  at  low 
prices  constituted  in  the  decision  of  the  courts 
sufficient  evidence  of  collusion  and  rendered 
the  contract  void. 

(7)  Where  alternate  methods  of  construc- 
tion or  substitution  of  materials  are  allowed 
under  the  contract,  and  where  only  one  price 
has  been  established  for  each  general  classifi- 
cation of  such  work  and  material,  the  option 
in  every  case  for  the  selection  of  the  satis- 
factory alternate  method  of  construction  or 
character  of  material  to  be  substituted  must 
be  vested  directly  with  the  bidder,  not  only 
in  the  interest  of  economy,  as  better  competi- 
tion is  so  invited,  but  because  otherwise  we 
have  "a  specification  which  does  not  specify," 
affording  a  broad  opportunity  for  the  annul- 
ment of  the  contract  by  a  taxpayer's  action, 
as  in  the  well-known  bridge  case  of  Gage  vs. 
The  Mayor,  City  of  New  York. 

As  financial  officers  of  great  cities  and  insti- 
tutions, your  association  may  be  especially  in- 
terested in  an  administration  bill  recently  ap- 
proved by  the  Board  of  Estimate  as  a'  step 
toward  some  of  the  ideal  conditions  which  I 
have  crudely  summarized  under  these  seven 
headings.  This  administration  bill  revising 
the  charter  provides  that  in  every  contract 
there  may  be  inserted  a  provision  defining 
what  is  "additional"  work  and  what  is  "ex- 
tra" work,  questions  which  have  led  to  much 
confusion  throughout  the  city.  The  difference 
between  these  terms  is  defined  by  stating  that 
the  work  performed  under  a  contract  based 
upon  estimated  quantities  and  payable  at  unit 
prices  in  excess  of  such  estimated  quantities 
shall  be  deemed  additional  work,  and  that 
work  done  in  connection  with  a  contract  and 
not  specifically  covered  thereby,  which  is  not 
additional  work  as  herein  defined,  shall  be 
deemed  extra  work.  To  meet  extreme  con- 
ditions under  the  old  form  of  bidding  the  bill 
provides  that,  if  additional  work  be  required 
for  completing  the  contract  to  an  extent  in 
excess   of   5   per   centum   as   provided   of   the 


estimated  quantity  of  said  item  bid  upon  or 
should  extra  work  be  required  for  the  com- 
pleting of  the  contract,  the  work  in  question 
may  be  done  under  a  supplemental  contract 
entered  into  without  public  letting  by  the 
Board  of  Estimate  and  Apportionment  act- 
ing on  behalf  of  the  city  after  the  receipt 
and  filling  of  an  itemized  report  from  the 
head  of  the  department  stating  the  reasons 
therefor  and  the  estimated  costs  thereof. 

The  bill  also  provides  a  standard  of  pro- 
cedure in  tlie  use  of  Percentage  Unit  Bidding, 
presented  by  the  writer  to  the  Board  of  Esti- 
mate in  1905  but  subsequently  used  only  in  the 
Borough  of  Brooklyn.  This  provision  reads 
as  follows: 

In  contracts  for  work  and  materials,  however, 
where  bids  are  invited  according  to  the  percent- 
age unit  bid  plan  where  the  borough  president 
or  head  of  department  has  established  a  fair 
and  reasonable  unit  value  for  each  class  of 
work  and  materials  required  and  the  contractor 
has  bid  a  certain  single  percentage  applying  to 
all  such  unit  items  of  the  contract  and  provid- 
ed that  such  additional  work  and  materials  be 
actually  required  to  properly  complete  the  gen- 
eral work  specified  and  that  such  work  be  or- 
dered in  advance  in  writing  by  the  borough 
president  or  head  of  department  and  a  copy  of 
said  order  be  immediately  filed  with  the  comp- 
troller of  the  City  of  New  York,  the  work  and 
materials  may  be  increased. 

I  invite  your  attention  to  this  plan  of  bid- 
ding, which  is  largely  used  abroad  as  an  e.\,- 
cellent  plan  where  the  engineer  is  able  to  bal- 
ance values  for  the  unit  items  advertised,  and 
as  a  specialist  on  the  work  it  is  believed  that 
he  generally  can  balance  these  values  and 
certainly  can  be  trusted  to  do  so  better  than 
the  average  bidder  for  city  works.  Even 
under  an  ideal  condition,  when  no  variation 
in  quantities  is  shown  in  the  final  certificate 
of  acceptance  issued  by  the  engineer,  Percent- 
age Unit  Bidding  has  this  important  function : 
It  has  served  to  definitely  establish  in  advance 
of  the  receipt  of  proposals  a  basis  on  which 
the  contractor  is  to  be  financed  bv  the  city 
during  the  progress  of  construction,  because 
the  engineer's  estimate,  both  of  quantity  and 
unit  value,  has  been  known  and  published  as 
the  100  per  cent  basis  on  which  the  single 
percentages  submitted  by  each  bidder  'is  ap- 
plied throughout  the  progress  payments  and 
on  final  acceptance  of  the  work.  Further- 
more, in  the  event  of  variation  in  quantities, 
as  in  change  in  foundations  and  increase  or 
decrease  in  quantities  of  shoring  and  bracing 
of  a  trench,  or  for  many  other  reasons  con- 
stantly causing  changes  in  quantities,  both  the 
city  and  the  contractor  are  protected  to  the 
extent  of  the  engineer's  ability  to  apportion 
his  profit  uniformly  over  the  items  which 
may  have  been  varied  as  to  quantity  up  to 
the  time  of  the  completion  of  the  works. 

The  bill  also  provides  that  interest  at  the 
rate  of  414  per  cent  shall  be  paid  on  any  esti- 
mate properly  verified  and  recorded  in  the 
Department  of  Finance  more  than  thirty  days, 
and  that  on  large  assessable  improvement  con- 
tracts, exceeding  a  quarter  of  a  million  dol- 
lars, the  contractor  may  receive  90  per  cent 
of  the  amounts  earned,  instead  of  only  70  per 
cent,  after  such  time  as  the  retained  per- 
centage equals  $7.5,000. 

It  is  hoped  that  these  provisions  of  the  ad- 
ministration bill  may  soon  be  incorporated  in 
all  important  departmental  city  contracts  and 
that  the  strong  trend  toward  standardization 
will  extend  also  to  the  great  commissions  and 
boards  of  the  city  of  New  York  where  the 
works  about  to  be  undertaken  will  amount  to 
several  hundred  millions  of   dollars. 

And  speaking  even  more  informally,  I 
would  say  that  nothing  illustrates  plentitude 
in  the  popular  mind  better  than  the  full  bar- 
rel. The  American  city  as  a  rule  has  a  full 
treasury  barrel.  The  financial  officer  may  be 
at  the  controlling  faucet,  directed  when  to 
open  and  shut  off  by  the  charter,  by  the  legal 
officer  and  the  engineer,  but  the  "time-worn 
barrel,  filled  by  the  annua!  increment  of  mil- 
lions from  taxation,  is  leaking  at  many  seams. 
Much  caulking  of  these  leaks  can  be  done  by 
the  legal  and  engineering  experts  if  they 
could  be  made  to  work  intelligently  together 
until  the  treasury  be  safeguarded  against  legal 
and  engineering  leaks  and  open  opportunity 
for  those  infrequent  frauds  which  occur.  Most 
costly  to  the  city,  however,  are  the  leaks  due 


to  inefficiency  and  lack  of  co-operation  of  city 
officials  entrusted  with  the  task  of  laying  out 
public  works  and  preparing  these  forms  of 
contracts  and  specifications,  and  the  efficiency 
of  the  financial  officer  would  be  greatly  in- 
creased and  his  duties  simplified  and  litigation 
avoided  if  proper  contracts  only  were  adver- 
tised, telling  the  bidders  exactly  what  they 
vvere  to  do,  providing  clear  means  for  get- 
ting it  done,  and  for  paying  promptly  for  it 
when   it   is   done. 

A  great  deal  can  be  done  by  you  gentlemen 
if  you  have  control  over  the  legal  officers  of 
your  municipalities  to  such  an  extent  that  they 
and  the  engineer  will  work  together,  and  I  do 
not  think  that  they  should  use  the  scissors 
on  the  old  forms  and  patch  up  new  contracts 
for  new  sorts  of  work.  They  should  approach 
this  thing  and  go  into  exactly  what  is  to  be 
done  and  describe  clearly,  concisely  and  very 
'carefully  all  the  points.  Now,  on  the  one 
point  of  abandoned  asphalt  maintenance  in 
New  York  city,  the  trouble  is  that  in  the  old 
form  of  contract  (also  in  use  today),  the 
contractor  was  required  to  make  repairs  with- 
in forty-eight  hours  of  the  service  of  a  certain 
notice  by  the  head  of  the  department  stating 
that  such  asphalt  pavement  surfaces  were 
worn  and  defective.  Now,  just  a  change  of  a 
few  words  would  have  put  the  burden  of  con- 
tinual maintenance  squarely  on  the  contract- 
ors, where  it  belonged  in  all  honor  and  fair- 
ness, and  the  city  would  not  be  put  to  the 
trouble  of  showing  why  the  notices  were  not 
served  in  all  cases.  I  have  detailed  knowl- 
edge of  very  many  cases  where  the  city  has 
been  trimmed  in  the  aggregate  millions  of 
dollars  both  through  the  looseness  of  the  con- 
tract forms  and  the  laxity  of  interpretation  of 
the  contracts.  The  corporation  counsel  has 
also  given  the  authorities  many  kinds  of 
opinions  based  on  the  same  form  of  contract, 
and  I  speak  knowingly  and  of  specific  cases. 
In  one  case  he  has  told  a  department  to  go 
on  with  additional  work,  to  the  amount  of  a 
30  per  cent  increase  over  the  contract  amount, 
where  he  has  been  told  that  the  price  for 
this  particular  item  of  the  work  was  two  and 
a  half  times  what  it  was  worth;  in  another 
case,  on  precisely  the  same  form  of  contract, 
the  department  had  stated  that,  while  the  price 
was  one-third  too  high,  the  work  was  impera- 
tive and  was  already  done,  but  the  corporation 
counsel  determined  that  the  work  could  not  be 
paid  for  and  that  the  contractor  must  sue.  We 
have  accumulated  a  remarkable  assortment 
of  opinions  of  the  corporation  counsel  show- 
ing such  vagaries  of  the  legal  mind,  and  the 
debits  of  the  city  written  off  on  such  ac- 
count have  been  enormous,  and  these  in- 
competent opinions  should  be  charged  up  to 
the  individuals  who  wrote  them,  and  right 
here  in  New  York  we  should  hereafter  be 
able  to  stop  these  great  leaks  in  the  city  treas- 
ury by  a  competent  analysis  of  city  contract 
forms  by  able  corporation  lawyers  and  ex- 
perienced engineer  officers  of  the  city,  and 
standardize  all  legal  and  engineering  terms, 
and  be  hereafter  able  to  successfully  resist  a 
very  great  proportion  of  contract  litigation  as 
now  attempted  against  the  city,  and  proceed 
with  the  municipal  business  on  a  carefully  es- 
tablished  and   rational  basis  throughout. 

The  "approval  as  to  form"  of  New  York 
city  contracts  required  by  the  charter,  as 
given  for  many  years,  has  been  a  farce  and 
the  interpretation  of  the  contracts  most  con- 
fusing, and  it  would  seem  that  the  authorities 
of  other  cities  might  take  a  lesson  and  stand- 
ardize the  working  forces  as  a  first  step 
toward   standardizing  the   contracts. 


Methods  and  Cost  of  Loading  Rail  from 
Roadbed  to  Cars. 

BV   D.    .\.    W.\LL.\CE. 

(1)  The  rail  was  lying  on  the  shoulder  of 
the  grade,  just  as  it  had  been  thrown  out 
from  the  track  and  disconnected.  One  pair 
of  angle  bars  was  fastened  to  each  rail  by 
two  bolts.  Two  men  with  lining  bars  kept 
the  rails  straightened  out  on  the  flat  car  as 
they  were  loaded.  The  train  was  followed 
by  two  men  who  picked  up  any  loose  scrap 
that  might  have  been  left  behind.  A  work 
train   and  a  gang  of  40  men  were  used;   the 
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labor  was  negro,  at  $1.2o  per  dav.  and  fore- 
man at  $00  per  month.  A  total  'of  42!)  rails 
was  loaded  in  3  hrs.  2  niins.  at  the  followinir 
cost : 

Train    service    ».,-  nn 

Labor *2°"2 

Foreman  :.::::::::::  Us 

T^fai.. y^-r^ 

This  gives  in  round  figures  a  cost  of  lOcts 
per  rail  loaded.  The  work  was  costly,  due  to 
the  fact  that  the  banks  were  very  narrow, 
permitting  the  rail  in  many  instances  to  slip' 
down  to  the  bottom  of  the  fill.  The  work  was 
also  hindered  by  a  growth  of  high  weeds. 

(2)  The  rail  was  disconnected  with  angle 
bars  lymg  alongside.  One  man  loaded  the 
angle  bars  and  scrap  bolts  on  the  rear  car; 
2  men  with  lining  bars  kept  the  rail  straight- 
ened on  the  flat  car  as  it  was  being  loaded  ; 
11  men  loaded  the  rail  on  one  side  of  the  car 
until  half  the  load  was  placed,  then  the  train 
was  backed  up  while  the  other  side  of  the 
car  was  loaded.  The  rail  was  56-lb.  rail  left 
lying  along  the  shoulder;  l3  flat  cars  with  a 
capacity  of  100  rails  each  were  loaded.  A 
total  of  800  rails  was  loaded  at  the  following 
cost : 

Train    service    $■'">  00 

Labor   ; ; ;  ]  ;o;oo 

Total    .$45.00 

This  gives  a  cost  of  5.6  cts.  per  rail  or  of 
$19.71  per  mile  of  track.  This  same  crew 
loaded  and  unloaded  400  rails  with  the  same 
shipment.  In  unloading  the  rail  two  greased 
rails  were  used  as  skids.  Six  men  were  on 
the  car  to  start  the  rails,  and  8  men  were  on 
the  ground  to  straighten  them  up  in  piles. 
The  cost  of  the  work  was  11.3  cts.  per  rail 
or  $39.77  per  mile  of  track. 

(3)  The  rails  were  lying  on  the  shoulder 
of  the  grade,  disconnected,  as  taken  from 
the  track.  A  force  of  22  men,  18  per  rail, 
and  4  on  the  car,  loaded  IGO  58-lb.  rails  in 
2  hrs.  45  mins.  Negro  labor  at  $1.20  per  day 
and  foreman  at  $60  per  month  were  worked. 
The  cost  was  as  follows 

Train    service    $  5.53 

Labor     5  12 

Total  ^msi 

This  gives  a  cost  of  6.6  cts.  per  rail  or  of 
$20.25  per  mile  of  track. 

(4)  A  gang  of  24  men  loaded  rails  into 
end  of  gondola  car  from  pile  15  ft.  from  the 
track:  16  men  to  a  rail  and  8  men  on  the 
car.  A  total  of  100  rails  were  loaded  in  1 
hour  40  mins.  or  1  rail  per  minute.  Negro 
labor  at  $1.25  per  day  and  foreman  at  $00 
per  month  were  worked.  It  cost  to  load  the 
100  rails  $5.30  or  5.3  cts.  per  rail. 

Methods  and  Costs  of  Tracklaying  with 

a    Harris    Tracklaying 

Machine. 

BY    D.    A.    WALL.\CE. 

The  work  was  done  by  contract  in  June, 
1907,  on  the  Frisco  line  in  Louisiana.  The 
record  is  a  poor  one,  due  to  faulty  working 
organization.  The  average  day's  work  was 
6,000  ft.,  full  teed,  bolted  and  spiked.  Work 
was  greatly  delayed  on  account  of  poor  han- 
dhng  of  material  in  material  yard.  A  35-mile 
run  was  necessary  for  the  night  crew  to  bring 
the  angle  bars  and  spikes  to  the  front  for  the 
ne.xt  day's  work. 

The  outfit  equipped  for  each  half-day's  work 
consisted  of  a  pioneer  car,  5  flat  cars  loaded 
with  300  ties  each  and  2  flat  cars  loaded  with 
90  rails  each. 

Two  train  crews  were  used.  The  day  crew 
came  on  duty  at  6  a.  m.  and  was  released  at 
6  p.  m.  by  the  night  crew,  which  had  had  sup- 
per when  the  day  crew  returned  with  the 
gang  from  the  front.  The  night  crew  then 
ran  to  Eunice,  15  miles,  filled  up  the  tank  car, 
left  flat  cars  spotted  for  loading  ties  and  rails 
and  ran  to  Opelousas,  20  miles  further,  for 
angle  bars  and  spikes,  returning  to  camp  with 
train  made  up  for  first  half -day's  work  at  6 
a.  m.  The  day  crew  returned  to  camp  at  12 
noon  for  dinner,  getting  back  to  the  front  at 
1  p.  m.  During  the  noon  hour  the  night  crew 
switched  out  the  empty  tie  and  rail  cars  and 
picked  up  the  loaded  tie  and  rail  cars  ready 
for  the  afternoon's  tracklaying.     Lining  gang 
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handled  the  back  switch  work.     An  improve- 
ment m  the  Bridle  rods  used  can  save  suffi-  LETTERS  TO  EDITORS. 

cieut  time   to  permit  an   increase  of   1  OOo   ft  . 

per   day   of   track    laid.     In   other   words   the  ^ 

cost  per  mile  of  track  would  be  reduced  to  formula  for  a  Waterproofing  Paint  for 

$160.  p 

The   force   itemized   in   the    following  table  «,         ,    ,     ,      ^°""''*- 

was   needed   to   lay  6,000   ft    of   track      This  ""'     "'-•'^'''"'"e  lo  tliu  fori.iula  for  a  coal  tar 

lorce  may  be  reduced  to  90  men  by  halt  bolt-  *"""'  •'^commended  by  c.  W.  Cartledge,  Bride* 

mg  and  spiking  the  track,  the  track  work  be-  ^"elneer,   C.   B.  &  Q.,  i  think  this  Is  what  Is 

ing   done  on  days   when  there   is  delav  to  the  ^mmonly   known   as   the  CiinnlnBham   formula. 

material.     The  gang  required  was  as  follows  *"''  '*"*  ""'  """^  *"•'  ^    "'    '""nnlneliam.  then 

Item.                                                                    Per  day  '■"'''''  Enelneer  Norfolk    Xiivy   Yard.     The  paint 

1  general  foreman  at  $150  per  mo.  »'«»    prepared    by   .Mr.    CuimlnBham    for    use    In 

\  comtflJiTy%'le*rif  aT'$9'?°per  mo  Pal.Ulns  structural  steel  and  Iron  and  has  b«en 

per  mo.            ^,s,,a  with  much  success  for  the  purpose,  and  It 

P_Tot^'    • $10.50  '^   Interesting  to  know  that  11   Is  also   used   for 

1  straw  bos^fi  $2  25                                        .0  -  ^""""'^  concrete.    The  word  "waterprooHng"  Is. 

1  rope  man  at  $1.75 '.'.'. 1=:-;  however.    I  think,    misused   In   this  Instance,    for 

IS  J;'?il'"/<i^"'*  ■"'?i"?  ""'"  ^'  Vl'.75.'; ;:::::       1:75  "    •»   »''■"    e.stabllshed    that   concrete   cannot   be 

'?  "p!ke*  puller  if%^'  *' ^S.OO  made  permanently  waterproof  with   one  or  two 

1  bolt  puller  at  $2 ..'.'.'.'.'.'.'.'.'.'      200  ™'*'^  o'  paint,  but  under  some  conditions  IV  can 

^  men      Tnt^i                                       — --  '"^    '"'"'®    *''^''*'    '-"f^tlvely  dampproofed    In    that 

Machine  Gang; *''^""  '"»""<"'••     Mr.  Cartledge's  criticism  of  the  use  of 

1  foreman  and  board  at  $3                             $  3  ou  ♦■'"i"i&  tar  should  be  Impressed  on  any  one  who 

1  rail  feeder  at  $2 '.'.'.'.'.'.'.'.       2.00  '»   *«   'na'«<^  a   paint   of   this  kind,   as   all   crude 

2  ra"if  puVe''rs'"at"$"  .*  fZ  """  '^°"'*'"«  ^■^'■>''"8  amounts  of  water  and  the 

4  tie  buggy  men  at  $2 ".'.'.'.'.'.'.               800  "^'"    °"*    which    must'  be   removed    If   anything 

^  laborers  (3  on  side)  at  $2 '.'.'.'.'.'.'.'.     l2!oO  "ke  uniform   results   are  to  be  obtained. 

''  'Gr"ou„''d"Glng:- ^"'^  ^'-^   ^"r^.   June  25,    1910.               "^    ''■    «" 

1  foreman  and  board  at  $3 $3  00  — 

1  bolt  puller  at  $1.75 175 

2  ■S'e''r"orm"en'at'Vi-75 '■     lU  ^''"'  ^°'  Removing  Fofms  in  Concrete 

ij^^;fl?t^.*h"v.-.-.'.::::::i;;i;j|;i    H'^  ■  sewer  work. 

8  tie  spacers  at  $1.75 14.00  «lrs:      I    was    mudi    interested    In    the    matter 

i  ma^ul  ml"  tt  n.^S.'  i .' .' !  i ." "'Is  ""  "^^^  '^^^  "'  >•«"■•  J""e  ^2   "»«"«  "'  Englnecr- 

1  bar  maa  at  $1.75 .' .'       ijr,  Ing-Contractlng  on  "When  safe  to  remove  forms 

16  spikers  at  $2.      32100  from    concrete."      In    the   several    contract   Jobs 

2  wafe'r'' boys  at  $1  56'. '. 's'oo  ^  ^''^"  »"  «'"h  our  new  system  of  building  con- 

—                                                                             : Crete  monolithic  pipe  In  sizes  from  2  ft.  to  5  ft.. 

51  men.     Total   $94.50  we  remove  the  forms  the  next  morning  on  base 

1  forema^nalTd^  board   at  $3 $3  00  '^"*    '"    "''^'''"'^^    of    work.      We    have    Imd    no 

5  liners  at    $1.75 '.     ]400  trouble  or  damage  in  moving  forms  as  we  build 

J.  water  boy  at  $1.50 i.'so  back    nil   as   fast    as    the   shell    Is    built.      Tour 

issue  of  Nov.    10.    1909,    explains   our  method  of 

Night  Loading  Gang:  sewer  construction.          Respectfully, 

12  laborers  at  $1.75 $21.00  JOSEPH   HICKSON. 

1  h^a^ook  i''t^$100  per  mo $  3.30  ^"-  '''"^'"''  <^"'°'  •"""«  ^3.  1910. 

1  second  cook  at  $35  per  mo I.15 

1  flunkey  at  $30  per  mo 1.00  _ 

3  tiunkeys  at  $25  per  mo 2.50  Errors  in  PubHc  Land  Survevs. 

1  yard  man  at  $40  per  mo 1.35  ■' 

1  camp  woman  at  $40  per  mo 1.35  Sirs:     I    was  quite   Interested   In    the   editorial 

"J      Total                                                          '     $10  65  on  "The  Contract  Systems  on  Government  Land 

Train    Crew: Surveys    to    be   Abandoned."    to    learn    that    the 

2  engineers  and  board  at  $100  per  mo $  6.70  author  of  the  article  considered  50  or  150  ft    as 

2  firemen  and  board  at  $60  per  mo 4.00  a  sreat  errc/r  In  nubile  land  survevs      Th/.  limit 

1  conductor  and  board  at  $100  per  mo....       3.30  ,  *       '       ™     '"  Public  land  surveys.     The  limit 

2  brakemen    at    $60 4.00  "'at   the  writer  discovered   In  checking  of  some 

—                                                                                  old  .surveys  of  the  public  land  In  Mlnne.sotaowas 

'  "MTscenantous'^penses:- "'•""  ='•»«"   "■   '">''■•'   '"    ""''  a   mile:    000   ft.    was   very 

1  pioneer  car.  rent  $25  per  mile $23.40  common   and  50  or  100  ft.  quite  close. 

Rent,   equipment,  ccal,  waste 10.00  Yours  truly, 

-Summarizing,  we  have  the  following:  n    F    HOPKINS 

Pionl^r  car  .^f  2^40  I''"«'»"-e.   Pa..  July  27.  1910. 

Gen.   foreman,  timekeeper  and  clerk 10.50  

Front  gang  45.75 

Gr^ollirglng^. :;:::: ::::::::.v.v:: ::.::::::  llfi  construction  of  Levees  on  Permeable 

Lining  gang  18.5u  c„;i 

NiglU  loading  gang 21.00  uuti. 

Tram  crew  ......... .......!!.!!!!!!!!!!'.!!     jsifii)  ^'"-     *^an  you  give  me  any  data  or  refer  me 

Equipment,  coal,  etc loioo  to  any  book   showing  the  efficiency  of  earthen 

embankments  or  levees  built  upon  2  ft.  of  loamy 

1  otal      .....         .$.83.30  goi,  underlaid  by'sand  and  gravel  7    Do  you  know 

To  be  deducted  from  this  total  are  the  fol-  of   any   levees    built    upon    such   ground   where 

lowing  amounts :                                           p      ,    ,  there  Is  Uable  to  be  underseepage  to  a  greater 

Receipts  from  board %50*o6  <"■  '<^'"'   d'-Sree?     The  levees   in   question   are  to 

Commissary  profits  12.00  be  about  6  ft.   high  with  4  or  6  ft.  top  and  side 

-,,  .  slopes   of   about   2    to    1    or   3    to    1    and    will    be 

^     "  required   to    hold  water  within  a   floodway   to  a 

Net  daily  expenses  (283.30— $62) $221.30  depth  of  4  ft.  for  a  period  of  several  da}-s. 

The  contractor   received  $275  per  mile   for  Very  sincerely  yours, 

tracklaying,  or  for  6,000  ft.  of  track  laid  per  Osgood.  Iowa.  July  26,  1910.                 O.  G.  B. 

day,    $312.40.      His    net    income    per    day    was  '^'^  8''a"   be  glad   If  any  of  our  readeni  can 

$312.40— $221.30=$81. 10.     On   the   basis   of   a  »'^'<^    specific    Information    on     this    matter.— 

net  daily  expense  of  $221..30  the  cost  p'er  mile  Editors.) 

of  track  laid  was  closely  $"200.  

\ — \ —  Progress  Charts  for  Drafting  Work. 

No  matter  what  explosive  is  used  in  blast-  .sus;    in  your  i.ssue  of  .1                                       i 

ing,    ina.\imum    results   can   only    be   attained  article  written  by  j.  D.   ; 

by  always  having  the  explosive  in  a  thorough-  for  Recording   Progre.ap 

ly    thawed    condition    when    it    is    used,    by  i   have  had   .,..^,s|..n   ii 

tamping    firmly    with    damp    clay,   or    similar  tailed  chart.s  .md  liave  i 

material,    from    the    charge   of    explosives   to  factorj-    and  .  surprisingly    iiu.pic    tv    operate, 

the    mouth    of    the   bore    hole,    and    by    using  This    ctiart   and    the    necessary    key,    as    the- 

the  strongest  and  highest  grade  detonator  that  reader  will  observe,   explains  Itself.     This  sys- 

can   be  secured.  tem,  of  course,  can  be  adapted  to  almost  any 
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class  of  business,  provided  tliat  minor  clianges 
in  the  nuniber  and  color  of  tlie  push-pins  and 
their  meaning  are  made.  As  the  reader  will 
observe,  the  chart  is  laid  out  to  cover  a  term 
of  three  months,  which  time  was  found  adequate 
to  complete  the  orders  of  the  particular  line 
of   business   in   which   I  was  interested. 

It  is  quite  evident  that  this  chart  is  a  great 
saver  of  time   inasmuch   as  no   writing  has   to 
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Dromrx}5  Required 
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Rush 
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White 
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Started  Erection 

WoitinqforFtirtafWork 

Fbrftu  Erected 

Complete'd 

Rush 

Held  up 

I  Billed 

be  done  in  the  way  of  transmitting  notes  to 
the  different  department  heads.  It  also  gives 
the  manager  a  clear  view  of  all  the  operations 
which  have  been  performed  on  the  different 
contracts,  and  by  the  different  departments  and 
shows  him  the  true  conditions  of  every  branch 
of  his  business  up  to  date. 

Hoping  this  will  be  of  interest  to  your  readers. 
I  beg  to  remain  THEODORE  AHL.BORN. 

Chicago,    July  21,    1910. 


Directory  of    Principal    Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation— Secy.,  C.  H.  Lichty,  215  Jackson  Blvd., 
Chicago.    111. 

American     Railway     Engineering      and      Main- 


tenance of  Way  Association. — Secy.  E.  H. 
Fritch,  Monadnock  Block,   Chicago,   111. 

Engineers'  Club  of  Philadelphia.— 1317  Spruce 
St.,    Philadelphia,    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University,  St.  Louis, 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy.,  B.  K.  Hiles,  803  Fulton  Bldg..  Pittsburg. 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Richard  L.  Humphrey,  Harrison  Bldg.,  Phila- 
delphia,  Pa. 

New  England  Water-Works  Association. — 
Secy.   Willard   Kent,  Narragansett  Pier,   K.   I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.—Secy.,  W.  E.  Emery,  P.  &  P.  U.  Ry., 
Peoria,   111. 

Society  for  the  Promotion  of  Engineering 
Education.— Secy.,  Henry  H.  Norris,  Cornell 
University,    Ithaca,    N.    Y. 

Technical  Society  of  the  Pacific  Coast.— Secy., 
Otto  Van  Geldern,  865  Pacific  Bldg.,  San  Fran- 
cisco, Cal. 

Western  Society  of  Engineers — Secy.,  J.  H. 
Warder,   Monadnock   Block.   Chicago,  111. 


Personals. 

Mr.  Charles  Mullen  of  New  York  City  has 
))een  appointed  Superintendent  of  Street  Con- 
struction for  the  city  of  Milwaukee,   Wis. 

Mr.  F.  W.  Alexander  has  been  appointed  Di- 
vision Engineer  of  the  Canadian  Pacific  Ry., 
with  headquarters  at  Calgary,  Alberta,  succeed- 
ing T.  Martin,  promoted. 

Mr.  Fulton  Race  has  resigned  his  position  as 
Division  Engineer  in  the  Porto  Rico  Irrigation 
Service  and  has  taken  charge  of  engineering 
work  for  Central  Aguine,  Porto  Rico. 

Mr.  William  P.  Eigenmann,  a  contractor  for 
river  and  road  work,  of  Rockport,  Ind.,  has 
been  nominated  as  the  Republican  candidate 
for  the  State  Senate  in  the  district  composed  of 
Vanderburg,  Warrick  and  Spencer  Counties, 
Indiana. 

Mr.  H.  B.  Kirkpatrick,  Assoc.  M.  Am.  Soc.  C. 
E.,  has  resigned  his  position  as  Chief  of  the  Ir- 
rigation Division.  Bureau  of  Public  Works,  Gov- 
ernment of  the  Philippine  Islands,  and  has  re- 
turned to  the  United  States,  where  he  will  en- 
gage in  general  hydraulic  engineering  work. 

Mr.  T.  Martin,  Assistant  Division  Engineer 
of  the  Canadian  Pacific,  at  Calgary,  Alberta, 
lias  been  appointed  a  division  engineer  of  the 
new  Saskatchewan  division,  with  oHice  at  Moose 
Jaw,  Sask.  Mr.  H.  B.  Sims,  resident  engineer 
at  Moose  Jaw,  has  been  appointed  an  assistant 
division    engineer. 

Mr.  H.  A.  Strauss,  Vice-President  and  Chief 
Engineer  of  the  Falkenau  Electrical  Construc- 
tion Co.  of  Chicago,  III.,  has  been  appointed 
Consulting  Engineer  by  the  Davis  &  Weber 
Counties  Canal  Company,  of  Utah,  to  undertake 
the  design  of  the  hydro-electric  development  of 
the  Davis  and  Weber  Counties  Canal. 

Cornelius  H.  Ackerman.  formerly  associated 
witli  the  late  Jolin  Evans  in  the  construction 
of  portions  of  the  New  Ontario  &  Western  R.  R. 
and  the  South  Pennsylvania  R.  R..  died  early 
this  month  at  the  home  of  his  son  in  Bingham- 


office  of  Sanderson  &  Porter,  engineers  and  con- 
tractors, died  July  13  at  Ann  Arbor.  Mich.,  at 
the  home  of  his  mother. 

Mr.  Duncan  was  born  at  Union  Falls,  Clinton 
County,  N.  Y.,  in  July,  1871,  and,  with  his 
l)arents,  moved  to  Ann  Arbor,  Mich.,  in  1879, 
where  he  lived  until  the  completion  of  his  tech- 
nical education.  He  entered  the  University  of 
IWichigan  in  1889  and  was  graduated  from  the 
.School  of  Engineering  in  1893,  receiving  the 
degree  of  Bachelor  of  Science  in  Mechanical 
Engineering.  The  following  year  was  spent  in 
post  graduate  work  at  Cornell  University,  from 
which  he  received  the  Master's  Degree  in 
Mechanical  Engineering  in  1894.  From  1894- 
to  1896  Mr.  Duncan  was  employed  by  the 
Terre  Haute  Street  Railway  Co.,  Terre  Haute. 
Ind.,  and  the  Stanley  Electric  Manufacturing 
Co.,  of  Pittsfield,  Mass.  With  the  latter  com- 
pany he  was  associated  with  Mr.  Stanley  and 
Mr.  Chesney  in  their  extensive  experimental 
work  connected  with  the  solving  of  the  early 
high  tension  problems  wliich  were  first  studied 
and  worked  out  at  their  factory.  On  leaving 
the  Stanley  Electric  Manufacturing  Co.,  Mr. 
Duncan  successively  held  engineering  positions 
iji  New  York  with  the  Metropolitan  Street  Rail- 
way Co.;  Western  Electric  Co.;  New  York 
Telephone  Co.;  Westinghouse.  Church,  Kerr  & 
Co.;  and  Consolidated  Railway  Electric  Light- 
ing &  Equipment  Co.  On  his  return  from  a  trip 
to  Alaska  on  engineering  work  connected  with 
,a  mining  enterprise,  Mr.  Duncan  entered  tlie 
employ  of  Sanderson  &  Porter,  52  William 
Street,  New  York  City.  While  directing  the 
engineering  work  of  this  firm,  Mr.  Duncan  had 
been  in  responsible  charge  of  the  design  and 
execution  of  many  large  and  diversified  engi- 
neering projects.  Wiien  taken  ill  Mr.  Duncan 
was  returning  from  a  business  trip  of  investiga- 
tion and  inspection  made  in  the  far  west  where 
he  had  gone  to  examine  electrical  properties 
for  which  his  firm  is  acting  as  consulting  and 
constructing  engineers. 


Catalogs  Worth  Having  . 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  it  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Ceresit. — Paper.  SHxey,  ins..  16  pp.  Ceresit 
Waterproofing  Co.,  Chicago,  111. 

A  booklet  containing  a  description  of  this 
waterproofing  material  with  illustrations  and  di- 
rections for  using  it. 

Ripley  Combination  Pile. — Paper,  5?4xgi^  Ins., 
12  pp.  The  Robbins-Ripley  Co.  48  Church  St., 
New  York. 

A  catalog  illustrating  uses  and  tests  of  a  con- 
crete covered  timber  pile  designed  especially  for 
use  in  pier  or  dock  work,  in  waters  infested 
witli    teredo   or   other   marine   borers. 


Red  O      Yclloiv  O    White 


American  Society  for  Municipal  Improve- 
ments.—Secy.  A.  Prescott  Folwell,  2S9  West 
39th  St.,   New  York.   N.  Y. 

American  Society  for  Testing  Materials.— 
Secy.  Edgar  Marburg,  Univ.  of  Pa.,  Philadel- 
phia,   Pa. 

American  Society  of  Civil  Engineers. — Secy. 
C.   W.   Hunt,   220  W.   57th  St.,  New  York,  N.   Y. 

American  Society  of  Engineering  Contractors. 
— Secy.  Daniel  J.  Hauer,  Park  How  Building, 
New  York,   N.   Y. 

American  Street  and  Interurban  Railway  As- 
sociation.— Secy.  B.  V.  Swenson,  29  W.  39th  St., 
New  York,  N.  Y. 

American  Water-Works  Association, — Secy. 
J.    M.    Diven.    Cliarleston,    S.    C. 

Boston  Society  of  Civil  Engineers. — Secy.  S. 
E.   Tinkham,    6TI    City  Hall,    Boston,    Mass. 

Canadian  Society  of  Civil  Engineers. — Secy. 
Clement    H.     McLeod,    Montreal,    Can. 


ton,  N.  Y.  Mr.  Acherman  entered  the  con- 
tracting business  in  1870  and  became  Vice- 
President  of  the  Crary  Construction  Co.,  of 
Binghampton,  N.  Y.,  wliich  lield  extensive  con- 
tracts for  construction  work  on  the  New  York, 
Ontario  &  Western  and  the  Lalie  Shore  &  Mich- 
igan  Southern   Rys. 

Col.  August  ForsbeTg,  for  several  years  City 
Engineer  of  Lynchburg,  Va.,  died  July  15  at  his 
lionie  in  tliat  city.  He  had  been  an  invalid  for 
four  or  five  years.  Col.  Forsberg  was  for  some 
time  employed  on  government  work  at  Balti- 
more, going  from  there  to  Columbia,  S.  C 
where  he  was  one  of  the  architects  of  the  Capi- 
tol. He  was  thus  engaged  when  the  Civil  War 
began,  and  he  went  into  the  Confederate  Arm}^ 
with  a  commission,  rising  to  the  rank  of  colonel. 
He  commanded  the  Forty-second  Regimeht,  Vir- 
ginia Infantry,  and  was  twice  wounded. 

John  Denison  Evarts  Duncan,  for  the  last  six 
years    managing    engineer    of    the    New    York 


Anti- Hydro.— Paper.  5x8  ins..  8  pp.  American 
Diamond    Blast   Co.,    48   Church   St.,    New   York, 

A  pamphlet  describing  and  giving  directions 
for  using  this  colorless  cement  water  proofing 
material. 

Comp  Duct. — Paper,  7x10  ins.,  32  pp.  H.  B. 
Camp  Co.,  Commercial  National  Bank  Building, 
Chicago. 

A  catalog  of  vitrified  salt  glazed  conduit  for 
electrical  subways.  It  is  illustrated  with  scale 
drawings  of  various  sections.  Tables  of  costs  9T 
laying  conduits  are  given  and  also  sample  speci- 
fications and  contracts  for  underground  conduit 
systems. 

Metal  Tube  Hose.— Paper.  6x9  ins.,  24  pp., 
MulConroy  Co.,  Inc.,  Philadelphia,  Pa. 

This  is  catalog  No.  22  showing  metal  steam 
hose,  rock  drill  hose,  pneumatic,  water,  air,  suc- 
tion hose,  couplings,  rubber  boots  and  shoes. 
Price  lists  adopted  May  1,  1910,  are  included. 
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The     new     Pennsylvania 
Yljg  R.     R.     terminal     at     New 

_    .  ,  .,        York     City    was     formally 

Doings  of  the     opened    Aug.     1.      It    will 
W«ek.  "°'     ^^    thrown     open    to 

public  use,  however,  until 
_  Sept.  8.  One  feature  of 
the  terminal  opening  was  the  unveiling  of  the 
bronze  statue  of  the  late  President  Alex.  J. 
Cassatt  of  the  Pennsylvania  system. — Chicago 
is  now  connected  with  St.  Louis  and  other 
Mississippi  River  ports  by  a  continuous  water 
course,  deep  enough  for  barges  and  other 
vessels  of  light  draft.  The  connecting  link 
between  the  drainage  canal  and  the  old  Illi- 
nois and  Michigan  canal  at  Lockport  was 
formally  thrown  open  July  25.  It  is  esti- 
mated that  the  link  will  afford  a  channel  with 
at  least  5  ft.  of  water. — Bids  are  now  being 
asked  by  the  New  York  State  Superintendent 
of  Public  Works,  at  Albany,  N.  Y.,  for  two 
large  barge  canal  contracts.  These  are  con- 
tract No.  27A  and  contract  No.  67.  The 
first  contract  calls  for  work  in  the  Champlain 
Canal,  Sec.  2,  for  a  length  of  4.76  miles.  The 
other  contract  calls  for  work  on  Sec.  10  of 
the  Erie  Canal  and  includes  the  construction 
of  the  canal  prism  with  two  locks  and  all 
other  structures  at  Lockport.  N.  Y.  Bids  are 
to  be  opened  Aug.  23. — Bids  are  now  being 
asked  for  a  large  piece  of  excavating  work 
in  the  Northern  District  of  Tamaulipa,  Mex- 
ico. This  work  is  for  the  opening  of  a  canal 
about  63  miles  long  and  calls  for  the  moving 
of  about  9,000.000  cu.  yds.  of  eartli.  The  work 
is  to_  be  done  for  La  Compania  Agricola  La 
Santina,  San  Bernardo  No.  3,  Mexico  City, 
Mexico. — Bids  are  now  being  asked  at  the 
U.  S.  Engineer's  office,  Detroit,  Mich.,  for 
canal  construction,  etc.,  at  Sault  Ste.  Marie. 
This  contract,  bids  for  which  are  to  be  opened 
.A.ug.  30.  includes  62,700  cu.  vds.  dredgmg 
and  290,000  cu.  yds.  dry  work,  .36,600  sq.  yds. 
channeling,  22,000  cu.  yds.  concrete,  etc. — 
Among  the  larger  city  and  county  contracts 
let  recently  are  the  following:  Rogers  Bros., 
.Mbion,  Pa.,  at  $174,868,  for  constructing  a 
bridge  over  the  Allegheny  River  at  Oil  City, 
Pa. :  James  Kennedv  Construction  Co.,  Salt 
Lake  City,  Utah,  at  $200,000,  for  constructing 
a  sanitary  sewer  system  for  the  city  of  Mis- 
soula, Mont. ;  Good  Roads  Construction  Co., 
Memphis,  Tenn..  at  $92,78.5  for  constructing 
23  miles  of  gravel  roads  for  the  city  of  Tupe- 
la,  Miss. ;  Metropolitan  Construction  Co., 
Kansas  City,  Mo.,  for  200,000  sq.  yds.  of 
asphalt  pavement  for  the  city  of  Fort  Worth, 
Tex. — Quite  a  number  of  railroad  construc- 
tion contracts  were  let  during  the  past  week. 
Among  these  may  be  mentioned  the  follow- 
ing: C.  W.  Merritt.  Pensacola.  Fla.,  for  grad- 
ing the  Pensacola,  Mobile  &  New  Orleans  R. 
R.  from  Loxley,  Ala.,  to  Mobile  Bay;  Rail- 
road Contractor  Kuhn,  Omaha,  Neb.,  for 
grading  and  bridge  work  for  the  proposed 
interurban  line  from  Des  Moines  to  Adel.  la. : 
J.  .\.  McGuire  for  constructing  a  railroad 
from  Pincher  Creek  station  to  Pincher  Creek, 
Alberta,  and  then  through  the  valley  to  Cards- 
ton  ;  P.  Perrigo,  Eganville,  Ont,.  sub-contract 
for  10  miles  of  grading  for  the  Grand  Trunk 
'  R.  R.  in  Quebec :  P.  Furlong,  Egansville,  Ont., 
I  and  Jas.  Hicks,  Perth,  Ont.,  for  building 
trestles  and  laying  steel  for  80  miles  of  line 
for  the  Algoma  Central ;  R.  M.  Dudley,  Chi- 
huahua. Mexico,  for  constructing  a  24  kilo- 
meter branch  line  for  the  Mexico  Northwest- 
ern Ry. ;  Furtwangler  &  Smith,  Birmingham, 
Ala.,  for  constructing  a  line  of  railroad  in 
Birmingham  for  the  "Illinois  Central;  J.  W. 
Wright,  Union  Springs,  Ala.,  for  a  3-mile 
mine   spur    for  the   Central   of   Georgia    Ry. ; 


Roach  &  Stansell,  Memphis,  Tcnn.,  for  con- 
structing 50  miles  of  line  west  from  Mertzon, 
Tex.,  for  the  Kansas  City,  Mexico  &  Orient 
Ry. ;  Bell,  Sims  &  Blackford,  City  of  Mexico, 
for  the  reconstruction  of  60  kilometers  of 
track  for  the  National  Railways  of  Mexico. 


Some  years  ago  on  one  of 
the  compressed    air    tunnel 
Involuntary       works  being  carried   on   in 
New    York    City    a    "blow 
Heroes.  out"    carried    one     of    the 

"sand  hogs"  into  the  open- 
ing and  shot  him  up  through 
the  bed  of  the  East  River.  The  newspapers 
made  much  of  this  occurrance  and  the  invol- 
untary hero  reaped  a  rich  reward — for  a  time 
— of  "free  suds''  in  the  water  front  saloons. 
Our  more  serious  contemporary,  the  Canal 
Record,  now  matches  this  tale  of  the  metro- 
politan press  with  a  story  of  a  man  "washed 
through  269  ft.  of  pipe."  We  give  the  accident 
in  the  words  of  our  American  C.  Z.  contem- 
porary : 

Juan  Antolin,  a  Spanish  laborer,  aged  38  years, 
was  washed  through  269  ft.  of  20-in.  drain  pipe 
at  Gatun  Dam  on  the  afternoon  of  July  4,  and 
is  recovering  from  the  bruises  he  sustained.  He 
was  one  of  a  gang  at  work  on  a  floating  plat- 
form keeping  debris  from  the  hydraulic  fill  In 
the  west  section  of  the  dam.  from  being  carried 
into  the  drain  pipe  and  clogging  it.  He  fell 
from  the  platform  and  although  his  fellow 
workers  tried  to  rescue  him,  was  carried  head 
first  into  the  pipe.  A  minute  later  he  was 
washed  out  of  the  discharge  end  of  the  pipe  into 
the  old  West  Diversion  channel,  whence  he 
swam  and  was  dragged  ashore. 

The  date  of  the  story  is  to  be  taken  into 
consideration. 


A   few  years  ago  it  was 
The  Engineer    generally  believed   that   the 
^  man    of    scientific    training 

as  a  could   not  be  a  good  busi- 

Business  Man.  ""^^s  man.  It  was  thought 
that  he  lacked  the  business 
acumen  and  administra- 
tive ability  needed  for  executive  positions. 
Happily  this  belief,  insofar  at  least  as  engi- 
neers are  concerned,  has  changed,  in  a  meas- 
ure, as  is  shown  by  the  no  small  number  of 
the  members  of  that  profession  who  now 
head  important  enterprises  or  hold  adminis- 
trative positions  of  trust  and  responsibility. 
It  is  nevertheless  true,  however,  that  there  are 
many  engineers  who  are  ignorant  of  business 
methods  and  who,  as  a  result,  become  merely 
employes  of  business  men.  lawyers  and  finan- 
ciers. In  an  address  delivered  last  year  at 
Worcester  Polytechnic  Institute,  Mr.  G.  R. 
Swain,  Professor  of  Civil  Engineering  at 
Harvard  University,  discussed  this  matter  of 
the  relation  of  engineering  to  business  and 
we  quote  from  his  address  as  follows:  "I 
have  spoken  of  the  relations  of  engineering  to 
science.  Let  me  add  a  few  words  regarding 
its  relation  to  business.  The  engineer  must 
be  very  largely  a  business  man.  Engineering 
is  business  to  a  ver>'  large  degree.  Thi;  divine 
is  not  a  business  man ;  his  work  does  not  re- 
quire it,  and  the  fact  is  often  painfully  evi- 
dent when  he  abandons  his  proper  sphere, — 
that  of  endeavoring  to  keep  men  upon  a  high 
plane  morally  and  to  imbue  them  with  high 
ideals,— and  attempts  to  apply  moral  princi- 
ples to  business  questions.  The  physician  is 
not  a  business  man ;  of  all  the  learned  profes- 
sions his  is  the  most  scientific.  The  lawyer, 
however,    deals   constantly  with   business   af- 
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fairs  and  like  the  engineer,  should  be  not  only 
imbued  with  the  scientific  spirit  but  should  be 
possessed  of  business  acumen.  The  engineer 
deals  not  simply  with  the  design  of  engineer- 
ing works,  but  with  their  execution  and  their 
commercial  value.  His  usefulness  will  be 
much  hampered  unless  he  can  intelligently 
advise  not  only  concerning  their  design,  but 
as  to  whether  they  should  be  designed  at  all, 
and  where,  and  also  as  to  their  execution.  He 
must  know  how  to  draw  up  a  contract ;  how 
to  deal  with  men;  how  to  smooth  difficulties; 
how  to  arbitrate  differences  of  opinion,  and. 
in  many  cases,  how  to  manage  large  financial 
transactions.  Engineering  is  applied  science, 
and  its  application  is  directed,  in  ninety-nine 
cases  out  of  a  hundred,  to  just  one  thing — 
to  makinq  money  for  somebody.  No  qualitv 
will  be  found  of  greater  value  lo  the  engi- 
neer than  commercial  acumen.  The  young 
man  who  looks  upon  engineering  purely  as  a 
science,  or  as  the  art  of  applying  science,  in- 
dependent of  business  principles  will  very 
likely  remain  a  drudge  all  his  life,  directed 
by  men  of  far  less  scientific  ability,  but  of 
greater  business  acumen." 


Two    pretty    good    indi- 
cations  of  improved   finan- 
Building        cial    conditions    are    strikes 
<?tat;<:tir<!  ^"'^     building     permits. 

Statistics.        Strikes    and    threats    of 
strikes   have   been    frequent 
the   past    few   months.     As 
to   building  permits,   statistics   issued   recently 
by  the  U.  S.  Geological  Survey  show  that  the 
estimated    cost    (based    on    building   permits) 
of   building  operations   last   year  was   10  per 
cent     more     than     the     cost     in     1906,     the 
high     record     year.     These     statistics    show 
that    the    cost    of    building   operations    in    51 
cities   that   reported   to   the   U.    S.   Geological 
Survey  was  $646,059,855   in    1907,  $566,165,404 
in   1908.   and   $771,9.37..564   in    1909.     The   esti- 
mated   cost    of    building    operations    in    tlicse 
cities  in  1906  was  $700,000,000.     The  Geologi- 
cal  Survey  last  year  for  the  first  time  made 
an  attempt  to  collect  statistics  of  the  building 
operations  by  character  of  buildings  and  also 
by   additions,   alterations  and   repairs  to  each 
class     of     buildings.      Reports    were    obtained 
from   1'28  cities  showing  that  264,536  permits 
had  been  issued  in  1909  for  building  work  esti- 
mated  to  cost  $903,.38.5,9.>J.     Of  this   amount 
new   buildings   were   responsible    for  90.3   per 
cent,  and  additions,  alterations  and  repairs  for 
9.7  per   cent.     Of  the   cost   of   new  buildings 
73.24  per  cent  was  for  fire-resisting  buildings 
and  26.76  per  cent   for  wooden  buildings.     In 
the   128  cities  96,193  permits  were  issued   for 
new  wooden  buildings,  representing  $218,293.- 
619.  or  24.16  per  cent  of  the  total:  for  altera- 
tions, additions  and   repairs  in  wooden  build- 
ings 69.275  permits  were  issued,   representing 
$.30,161,600.   The  largest  number  of  new  wood- 
en   buildings,    7.355,    was   erected    in    Seattle: 
while  Los  Angeles  was  next  with  5,2S4  wood- 
en   buildings.     Chicago   was    the   leading   citv 
in   cost   of  wooden   buildings  with   a  total  of 
$13,.5.32.880,    San    Francisco    was    second    with 
a   total   cost  of  $12,257,683  and   Seattle  third 
at   $19.84.3.805.      In    the    construction    of   new 
fire-resisting    buildings    New    York    was    fir-t 
in  new  brick  buildings  with  a  total  of  $151. 
8.32.4.38.    Brooklyn    was    second    with    a    total 
of  $51,747,760  and  Chicago  third  with  a  total 
of  $-51,14.5.400.     In   ^     ■  '-•—    LvJI ';i-=   Chi- 
cago led  with  a  tot;/  York 
was   second   at  $3.4'  _                                    icisco 
third    at    $.3,130,802.      In    c..iKri;t    Luildinp- 
Chicago  led  with  a  total  of  $9,894,800,  SeaUl 
was    second    at    $2,872,400    and    Philadelphia 
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third  at  $2,014,300.  As  to  miscellaneous  fire- 
resisting  buildings,  which  inchides  steel  skele- 
ton structures,  New  York  led  with  a  total  of 
$12,863,100;   Newark  was  second  at  $3,323,000 


and  Houston  third  at  $2,154,000.  Of  the  128 
cities  reporting  79  erected  new  concrete  buHd- 
ings,  the  total  number  erected  being  1,791. 
The  average  cost  in  1909  for  the  new  build- 


ings was  as  follows ;  Wooden  buildings,  $2,- 
269;  brick  buildings,  $9,522;  stone  buildings, 
$11,079;  concrete  buildings,  $17,100;  miscel- 
laneous fire-resisting  buildings,  $03,890. 


RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama. 

Henry  C.  Allen,  city  engineer  of  Anniston, 
Ala.,  has  been  making  surveys  for  an  extension 
of  the  short  line  railway  of  the  Bass  foundry 
and  machine  works  of  Rock  Run  which  it  is 
now  operating  between  Spring  Garden  and 
Rock  Run. 

C.  W.  Merritt,  Pensacola,  Fla.,  has  been 
awarded  the  contract  for  grading  the  Pensa- 
cola, Mobile  and  New  Orleans  R.  R.  from 
Lo.xley,  Ala.,  to  Mobile  bay,  thus  completing  all 
grading  this  side  of  Mobile  bay.  The  contrac- 
tor, who  has  done  much  of  the  other  grading, 
expects  to  have  all  of  the  grading  work  done 
by  Dec.  15. 

The  Illinois  Central  R.  R.  has  awarded  a 
contract  to  Furtwangler  &  Smith  of  Birming- 
ham, Ala.,  for  the  construction  of  a  line  of 
railroad  in  Birmingham  paralleling  the  South- 
ern Railway  from  10th  Ave.  north  to  a  connec- 
tion with  the  Birmingham  Belt  Railway  near 
22nd  Ave.  In  the  contract  there  is  approxi- 
mately 63,000  cu.  yds.  of  excavation,  16,000  cu. 
yds.  embankment  and  450  cu.  yds.  of  concrete 
retaining  walls.  The  excavation  will  have  to 
be  done  with  steam  shovel.  M.  B.  Morgan, 
Birmingham,  will  be  the  engineer  in  charge 
of  the  work,  which  will  be  started  at  once. 

J.  W.  Wright,  Union  Springs,  Ala.,  has  the 
contract  for  building  a  3-mile  spur  for  the 
Central  of  Georgia  Ry.  from  the  Henry  Ellen 
branch  to  coal  mines.  The  spur  runs  through 
rough  country. 

Ernest  Lamar,  Selma,  has  applied  to  the  city 
council  of  Selma,  for  right  of  way  and  ter- 
minal facilities  for  the  projected  railroad  from 
Selma  up  the  Cahoba  Valley  to  the  Birmingham 
District.  Good  progress  has  been  made  with 
the  promotion  work  for  this  railroad  and  it 
is  believed  construction  work  will  be  started 
this  fall. 

The  Furtwangler  &  Smith  Construction  Co. 
has  been  incorporated  with  a  capital  stock  of 
$5,000  fully  paid  in.  The  company  will  do  a 
general  contracting  and  construction  business, 
with  offices  in  Birmingham.  The  officers  are : 
A.  S.  Furtwangler,  President;  P.  F.  Smith, 
Vice-President  and  General  Manager;  Eugene 
Fies,  Treasurer  and  H.  C.  Poyntz,  Secretary. 

Arkansas. 

Engineers  for  the  Fort  Smith,  St.  Louis  & 
Chicago  R.  R.  who  have  been  located  at  Har- 
rison have  about  completed  there  work  for  the 
projected  line,  and  it  is  said  that  construction 
work  may  be  started  this  year. 

The  Thornton  &  Alexandria  R.  R.,  J.  H.  Be- 
laud, general  manager,  Thornton,  Ark.,  is  to  at 
once  award  a  contract  for  building  a  3%  mile 
spur  line  from  Newton  to  Tinsman  on  the 
Rock  Island. 

Grading  work  on  the  Centra!  Arkansas  & 
Eastern  R.  R.  being  built  between  Stuttgart, 
England,  and  Hazen  has  been  resumed.  Work 
was  started  several  weeks  ago,  but  the  inces- 
sant rains  caused  the  contractors  to  put  their 
teams  on  pasture  and  quit  active  operations  un- 
til the  weather  was  more  favorable.  One  hun- 
dred teams  will  be  used  when  work  is  re- 
sumed. 

An  engineering  corps  of  the  Memphis, 
Dallas  &  Gulf  R.  R.,  H.  C.  McCluerd,  chief 
engineer,  Nashville,  Ark.,  has  been  making 
final  surveys  out  of  Murfreesboro  to  Graysonia 
and  thence  to  Arkadelphia. 

The  Missouri  Pacific  Railway  Co.  on  July 
15,  asked  for  bids  on  the  filling  of  a  number 
of  trestles  between  McGehee  and  Ferguson, 
Ark.,  on  its  Arkansas  City  division.  The  con- 
tract will  embrace  about  600,000  cu.  yds.  of 
filling  and  the  contractor  will  be  required  to 
furnish  his  own  steam  shovels,  locomotives 
and  cars.    M.  L.  Byers,  St.  Louis,  Chief  Engi- 


neer of  Maintenance  of  Way,  will  be  in  charge 
of  the  work.  At  this  writing  no  award  of 
contract  has  been  made. 

Ball  &  Peters,  Little  Rock,  Ark.,  have  about 
completed  their  contract  for  double  track  work 
between  the  White  River  and  Diaz  on  the 
main  line  of  the  Iron  Mountains.  Ball  & 
Peters  also  have  the  contract  for  the  eight 
miles  of  track  south  from  Poplar  Bluff.  They 
are  working  two  outfits  there  and  expect  to_ 
complete  the  entire  contract  in  October. 

California. 

An  agreement  has  been  made  between  the 
Pacific  Electric  Co.  and  the  Los  Angeles  Dock 
&  Terminal  Co.,  by  which  the  former  obtained 
a  right  of  way  from  the  latter  for  a  nominal 
sum  around  the  inner  harbor  to  Long  Beach. 

The  Southern  Pacific  has  completed  per- 
manent surveys  from  Wadsworth,  Nev.,  west 
through  Honey  Lake  Valley  to  Bieber,  Lassen 
County,    Cal. 

Final  surveys  for  the  Porterville  Northeast- 
ern R.  R.  have  been  started  from  Springville. 
Contractors  have  been  over  the  line  prepara- 
tory to  bidding  on  the  construction  work. 

The  Hall  Construction  Co.,  129  North  Los 
Angeles  St.,  Los  Angeles,  Cal.,  has  the  con- 
tract for  extending  the  Nevada-California- 
Oregon  R.  R.  from  Alturas,  Cal.,  through  Pitt 
River  Canyon  to  Davis  Creek,  Cal.  The  work 
is  located  in  Modoc  County  and  all  sub-con- 
tracts have  been  let.  The  contract  includes 
75,000  cu.  yds.  of  earth  excavation  and  100,000 
cu.  yds.  of  rock  excavation.  Tom  Sagris,  Salt 
Lake  City,  Utah,  is  a  sub-contractor  on  the 
work. 

The  Robbins-Ripley  Co.,  Engineers  and  Con- 
tractors, 50  Church  St.,  New  York,  have  com- 
pleted plans  for  a  large  water  terminal  at  Port 
Lobos,  Mexico,  for  the  Arizona,  Mexico  & 
Gulf  of  California  R.  R.  The  terminal  con- 
sists of  a  pier  500  ft.  long,  which  is  to  be  par- 
tially shedded  and  so  located  that  there  will 
be  sufficient  depth  of  water  for  the  largest 
ocean  vessels,  with  an  approach  of  2,500  ft. 
long,  leading  into  the  shore.  The  Ripley  com- 
bination piling  is  to  be  used  throughout  the 
entire  structure,  this  type  of  piling  having  been 
successfully  used  in  a  large  dock  constructed 
at  Port  au  Prince,  Hayti.  It  is  expected  that  the 
construction  work  on  the  pier  and  approach 
will  be  started  at  once.  The  Arizona,  Mexico  & 
Gulf  of  California  R.  R.,  is  a  new  line  con- 
tract for  which  was  let  a  short  time  ago  to 
Charles  J.  Lantry  of  Kansas  City,  Mo.,  and 
E.  J.  Scott  of  St.  Louis,  Mo.,  as  noted  in  our 
last  issue.  The  road  will  have  225  miles  of 
main  track  from  Port  Lobos  to  a  point  not 
yet  announced,  on  the  Arizona  Southern  rail- 
road, which  is  owned  by  the  Imperial  Copper 
Company,  together  with  a  possible  50-mile 
branch  to  Tucson.  The  Arizona,  Mexico  & 
Gulf  of  California  is  an  idea  of  Frank  M. 
Murphy,  president  of  the  Development  Co.  of 
.\merica,  which  has  built  several  railroads  in 
Arizona  within  the  past  few  years.  B.  P. 
Cheney,  Boston,  Mass.,  is  president  of  the 
railroad  company. 

Advices  from  Los  Angeles  state  that  Robert 
C.  Gillis,  President  of  the  Los  Angeles-Pacific 
Railway  Co.,  is  now  in  New  York  completing 
financial  arrangements  for  the  construction  of 
the  double  track  subway  electric  road  to  Santa 
Monica,  Ocean  Park  and  Venice  and  the  con- 
struction of  a  terminal  and  office  building  on 
Hill  St.,  Los  Angeles,  between  4th  and  5th. 
It  is  said  here  in  Los  Angeles  that  Mr.  Gil- 
lis' trip  is  to  complete  details  of  the  bond  issue 
for  $20,000,000  voted  by  the  company  in  Jan- 
uary, and  that  upon  his  return  definite  an- 
nouncement can  be  made  of  the  e.xact  date 
on  which  work  will  be  started  upon  the  sub- 
way and  also  on  the  terminal  building. 


Colorado. 

W.  H.  Wattis,  general  manager  of  the  Utah 
Construction  Co.,  with  general  offices  at  Og- 
den,  Utah,  has  transferred  his  headquarters  to 
Pueblo,  v.'here  he  will  have  charge  of  the  con- 
tract for  constructing  the  double  tracking  of 
the  Colorado  &  Southern  and  the  Denver  & 
Rio  Grande  between  Walsenburg  and  Pueblo 
and  on  the  Denver  &  Rio  Grande  between 
Goodnight  and  Swallows. 

Final  stakes  are  reported  to  have  been  set 
along  the  proposed  Union  Pacific  cut-off  from 
Fort  Morgan  to  Denver. 

Plans  are  reported  to  have  been  completed 
for  the  construction  of  a  new  railroad  from 
Denver  to  Omaha.  The  road,  which  is  to  be 
known  as  the  Denver  &  Omaha  Short  Line, 
was  projected  several  years  ago  and  con- 
structed from  Denver  as  far  as  Scranton,  Colo. 
It  has  since  been  operated  under  the  name  of 
the  Denver  Eastern  R.  R.  and  has  17  miles 
of  narrow  gage  line.  According  to  the  sur- 
veys, the  new  line  will  run  250  miles  directly 
east,  passing  twelve  miles  north  of  Lenora, 
Kan.,  where  a  Missouri  Pacific  line  ends,  and 
then  bend  north,  passing  through  Hastings, 
Neb.,  where  a  Chicago  &  Northwestern  spur 
ends,  and  into  Omaha,  a  total  distance  of 
about  500  miles.  It  is  estimated  that  the  con- 
struction will  cost  about  $20,000  a  mile.  The 
New  York  offices  of  the  Colorado  Eastern 
R.  R.  are  at  15  Wall  street,  and  Henry  T. 
Rogers  is  president.  W.  M.  Porter,  Denver, 
Colo.,  is  chief  engineer. 

The  Central  City  &  Pactolus  Ry.  Co.  has 
been  incorporated  and  proposes  to  build  a  line 
beginning  at  Pactolus,  near  the  mouth  of 
South  Beaver  creek  on  the  Moffat  road,  run- 
ning across  Clear  creek,  2%  miles  north  of 
Black  Hawk,  and  thence  to  Central  City. 
There  will  be  a  branch  line  from  Central  to 
Russell  Gulch  and  from  Central  to  Black 
Hawk.  The  incorporators  are :  Thomas  E. 
Watters,  John  McDonough,  Fletcher  H.  Gray, 
David  J.  Davies  and  Percy  S.  Morris,  all  of 
Denver. 

Representatives  of  eastern  bankers  and 
financial  interests  have  been  inspecting  in 
Laramie,  Hahns  Peak  &  Pacific  Ry..  and  the 
country  along  the  line,  and  definite  announce- 
ment has  been  made  that  the  line  will  be  ex- 
tended to  Steamboat  Springs.  Other  exten- 
sions may  be  made  as  the  result  of  the  in- 
spection trip. 

The  MacArthur  Bros.  Co.,  Fisher  Bldg., 
Chicago,  111.,  have  a  contract  for  building 
about  25  miles  of  railroad  from  Hudson  to 
Greeley,  Colo.,  from  the  Chicago,  Burlington 
&  Quincv  Rv.  The  contract  is  said  to  amount 
to  about' $850,000. 

Connecticut. 

The  Connecticut  Co.,  controlling  the  street 
railway  system  at  Hartford,  Conn.,  is  to  at 
once  begin  double  tracking  on  Broad  St.,  from 
Capitol  Ave.  to  New  Britain  Ave.  The  work 
will  take  about  two  months  to  complete.  War- 
ren P.  Bristol,  Hartford,  is  local  manager. 

Georgia. 

The  Wrightsville,  Adrian  &  Lyons  Ry..  now 
under  construction  from  Lyons  to  Brunswick, 
is  having  surveys  made  for  the  section  from 
Wrightsville  to  Milledgeville.  The  line  is  al- 
ready in  operation  from  Wrightsville  to 
Lyons. 

Tilden  Holtzendorf  and  associates  of  New 
York  City  are  promoting  the  construction  of  a 
high  speed  trunk  line  railway  from  Jackson- 
ville to  Atlanta,  Ga..  and  beyond.  The  route 
as  proposed  will  be  from  Jacksonville  to 
Homerville,  Willacoochee,  Ocilla,  Fitzgerald, 
Abbeville,  Hawkinsville  to  Macon  and  thence 
to  .Atlanta  via  shortest  route.  The  promoters 
are   said  to   have   all   right   of  ways  and  ter- 
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niiiial  facilities  right  up  to  Hawkinsville,  even 
as  far  as  Perry. 

Work  on  the  construction  of  the  projected 
line  of  the  Middle  Georgia  Interurban  Ry.  Co. 
is  to  be  started  soon.  The  company  was  re- 
cently authorized  by  the  State  Railroad  Com- 
mission to  issue  $100,000  of  stocks  and  $50,000 
of  bonds.  The  first  work  will  be  done  on  the 
Indian  Springs  end  of  the  line  and  the  road 
will  be  built  into  Jackson  and  from  here  to 
Griffin.     It  is  the  intention  of  the  promoters  to 

■  extend  it  to  Monticello  and  Social  Circle  to 
the  east,  thus  forming  connection  at  GrifRn 
with  the  proposed  interurban  line  from  Atlanta 
to  Macon  and  with  the  Central  and  Southern, 
and  at  Monticello  with  the  Central  and  at  So- 

i  cial  Circle  with  the  Georgia  road.  Capt.  W.  F. 
Smith.  Flovilla,  Ga.,  is  the  promoter. 

i  Idaho. 

\        Tlie  Spokane,  Wallace  &  Interstate  Ry.  Co., 
'    \V.  J.  Hall,  secretary.  Wallace,  Idaho,  is  ready 
to  begin  construction  work  on  an  electric  line 
from  Wallace  to  Spokane  as  soon  as  the  gov- 
ermnent   accedes   to   the   request   for   right  of 
way  rights  over  the   land  in  contest  between 
I   the  state  and  settlers.     It  is  expected  that  the 
;    government  will  render  a  decision  in  the  mat- 
ter early  this  month. 

.  Illinois. 

I       The  city   council   of  Galesburg  has  granted 

■  the  Peoria  &  Galesburg  Interurban  Ry.  Co.  a 
nine  months'  extension  in  which  to  begin  work 
in  Galesburg.  The  company  has  been  having 
some  trouble  in  securing  an  entrance  to  Peoria, 
hut  now  has  a  new  plan  for  getting  into  that 
city,  .\ccording  to  this  plan  the  line  will  skirt 
the  city  limits  and  come  into  town  on  Krause 
Avenue,  striking  the  Peoria  Terminal  Railway 
between  Division  Street  and  Western  Avenue 
and  utilizing  the  Terminal  tracks  up  tcwn. 
It  is  said  that  when  an  entrance  is  secured  to 

■  Peoria  the  company  will  have  no  difficulty  in 
securing  the  money  to  build  the  line.  This  is 
the  road  being  promoted  by  Smith  T.  Atwood. 

I        The   Illinois   Traction   Co.   has  work  under 
'   way  on  improvements  to  its  properties  in  De- 
catur, which   will   involve  the  expenditure   of 
nearly  $:iOO,i)00.     These  improvements  include 
the  following:     Gas  holder,  $30,o00 ;   Marietta 
street    car    line    extension,  $25,n00;   Eldorado 
street    car    line    extension,  $20,000 ;   electrical 
.    equipment   at   Cerro  Gordo  street  plant,  $50,- 
0(Mi;   gas   making   machinerv   at    Wood    street 
;    plant,   $20,000;   gas   main   extensions,  $30,000; 
steam  main  extensions,  $15,000.     M.  L.  Harry, 
Decatur,  is  general  manager. 

F.  M.  Zimmerman.  Aurora,  III,  is  promoting 
a  project  for  building  an  interurban  line  from 
Morris  to  Yorkville.    As  proposed  a  local  com- 
pany will  be  organized  to  build  and  operate  the 
road.     A   rough   estimate   of  the   cost   of  the 
proposed  road  is  as  follows :     Right  of  way  3 
rods  wide.  0  acres  to  the  mile  at  $150  per  acre, 
$000;    grading  4.00M  yards  to  the  mile  at   15 
<:ents  per  yard,   $(iOO ;    fencing,  $10l»;   culverts 
and   drains.  $100;   road  crossings,  planks  and 
^  'Cattle  guards,  $100;  ties,  $1,500;  rails  and  fit- 
•,  tings,  $3,000 :  track  laving,  $500 ;  siding,  every 
:- three   miles,  $100;   telephone  line,  $100;   total 
?.  cost  of  track  per  mile,  $7,000 ;  twenty  miles  of 
'.track,   total   cost,  $152,000;   three   motor  cars, 
v:$12,n00      each,      $30,000;       freight      or     flat 
£cars,  $5,000;  depots,  buildings  and  platforms, 
$3,000;  organization,  survevs,  engineering,  etc., 
■12.1)00.    Total  cost,  $108,000. 

The  Northwestern  Indiana  Traction  Co.  has 
begun  work  at  Chicago  Heights  on  the  con- 
strr.ction  of  the  final  connecting  link  of  in- 
terurlian  railway  between  Joliet  and  Gary. 
The  grading  between  Chicago  Heights  and 
Dyer  will  be  pushed  rapidly  to  completion. 
From  Dyer  the  track  will  run  to  Hammond. 
At  present  there  are  tracks  from  Hammond 
to  Gary.  The  track  from  the  Heights  to 
HamiTiond  is  expected  to  be  in  condition  for 
use  inside  of  four  months. 

The  Valley  Park,  St.  Louis  &  Eastern  Ry. 
Co.  has  been  chartered  with  a  capital  stock  of 
■$100,000  and  proposes  to  construct  and  operate 
,  a  railroad  through  southern  and  central  Illinois 
counties.  As  projected  the  line  is  to  start  on 
the  Mississippi  river  opposite  St.  Louis  and 
run  to  a  point  on  the  Indiana  line  in  Iroquois 
■county  and  will  travei;se  the   following  coun- 


ties; St.  Clair,  Madison,  Bond,  Jersey,  Cal- 
houn, Clinton,  Washington,  JetTerson,  Marion, 
Fayette,  Effingham,  Mourtrie,  Douglas,  Cham- 
paign, Ford,  Monroe  and  Randolph.  The  in- 
corporators are  William  C.  Plass,  Ormond  B. 
Plass,  both  of  St.  Louis;  Charles  Neusladt, 
John  H.  Suess  of  East  St.  Louis  and  Henry 
Schrader  of  Belleville. 

The  Sterling-Moline  Traction  Co.  has  been 
organized  at  Sterling,  with  a  capital  stock  of 
$1,500,000  and  proposes  to  build  an  electric 
interurban  railroad  from  Princeton,  111.,  to 
Sterling  and  from  Sterling  to  Moline.  Pre- 
liminary work  on  the  project  will  begin  in  two 
weeks,  it  is  said.  Among  those  interested  are 
Joseph  Wright  and  A.  G.  Van  Pctten. 

Construction  work  has  been  started  on  the 
new  round  house  of  the  Chicago  &  Alton  R.  R. 
in  Bloomington.  The  round  house  will  cost 
about  $350,000  and  is  part  of  the  proposed 
$1,000,000  improvements  to  be  made  in  Bloom- 
ington by  the  railroad.  Wcstinghouse,  Church, 
Kerr  &  Co.,  New  York,  have  the  general  con- 
tract for  the  buildings.  W.  J.  Taggart  is  su- 
pervising construction  engineer  for  the  con- 
tractors and  is  now  located  at  Bloomington. 

An  ordinance  has  been  before  the  City  Coun- 
cil of  St.  Charles  to  grant  a  franchise  to  O.  J. 
Martin  to  build  five  miles  of  street 
railway  through  the  streets  of  the  city. 
The  road,  if  built,  woidd  connect  with  the  pro- 
posed railway  between  St.  Charles  and  Alton, 
which  would  be  built  through  Portage  dcs 
Siou.x,  14  miles  nortli  of  St.  Charles. 

The  Engineering  Department  of  the  Big 
Four  Ry.  has  completed  plans  for  a  new  coal- 
ing and  water  supply  plant  at  Mackinaw,  to 
be  erected  near  the  bridge  across  the  Macki- 
naw. The  plans  call  for  a  coaling  station, 
with  hoisting  elevators  and  other  improved 
appliances  for  the  quick  handling  of  fuel,  and 
a  pumping  plant  to  supply  locomotives  with 
water. 

The  Eastern  Illinois  Ry.  Co.,  which  proposes 
the  construction  of  a  15-mile  electric  railway 
from  West  Hammond  to  Harvey,  Riverdale 
and  the  city  limits  of  Chicago,  has  filed  a  first 
mortgage  to  secure  a  bond  issue  on  $5,000,000. 
Of  this  sum  $400,000  is  to  be  used  for  con- 
struction and  equipment  and  $4,600,000  is  to  be 
held  in  reserve  for  construction  and  other  pur- 
poses. The  route  of  the  road  has  not  been 
definitely  decided  upon,  but  as  soon  as  this 
detail  is  completed  construction  work  will  be 
started.  T.  E.  Mitten,  President  of  the  Cliica- 
go  City  Rys.,  is  President  of  the  new  company. 
A.  L.  Druin,  125  Monroe  St.,  Chicago,  111.,  is 
the  Engineer. 

The  Big  Four  is  planning  to  build  a  new 
round  house  at  Mattoon,  111. 

Indiana. 

The  Muncie  &  Portland  Traction  Co.,  G.  A. 
Ball,  secretary,  Muncie,  is  stated  to  have  de- 
cided to  e;{tend  its  line  from  its  eastern  ter- 
minal in  Portland  to  Celina,  Ohio,  where  con- 
nection will  be  made  with  the  Western  Ohio. 

The  Southern  Indiana  R.  R.  Co.,  a  Walsh 
property,  is  to  be  reorganized  and  it  is  said 
that  the  present  bond  holders  will  bid  in  the 
road  at  the  sale  ordered  by  the  Federal  Court. 
As  soon  as  the  road  is  sold,  it  is  believed 
that  extensive  improvements  will  be  made  for 
the  betterment  of  the  service.  M.  J.  Carpen- 
ter. Grand  Central  Station,  Chicago,  111.,  is  re- 
ceiver. 

Iowa. 

A  new  propositjoii  has  been  submitted  to  the 
business  men  of  Waterloo  by  Attorney  H.  R. 
Mosnat.  Belle  Plaine.  Ida.,  providing  for  a 
double  tracked  interurban  system  from  Water- 
loo to  Keokuk,  and  two  branches,  one  extend- 
ing from  Belle  Plaine  to  Grinnell  and  the  otjicr 
running  northeastward  through  Keystone.  Vm- 
ton  and  Independence  to  Elkader.  the  r.junty 
seat  of  Clayton  county.  From  Waterloo  to 
Keokuk  the'distance  is  175  miles. 

Contracts  for  the  grading  and  brid.gc  work 
for  the  proposed  interurban  line  from  Des 
Moines  to  .\del  have  been  let  to  Railroad  Con- 
tractor Kuhn  of  Omaha,  Neb.  This  hne  will 
be  29  miles  long  and  Flynn  Brothers.  Des 
Moines,  la.,  are  chief  promoters. 

The  Mirneapolis  &  St.  Louis  R.  R.,  vN  -  D. 
Tavlor,    chief    engineer,    Chicago,    III.,   is    e.\- 


pending  $100,000  for  improvements  at  Fort 
Dodge,  la.,  which  will  double  the  capacity  of 
the  yards  at  that  city. 

Preliminary  surveys  are  said  to  be  over  half 
completed  for  a  line  for  the  Chicago  Great 
\yestcrn  Ry.,  L.  C.  Fritch,  chief  engineer, 
Chicago,  III.,  from  Des  Moines  to  Clarion. 
The  object  of  the  surveys  is  said  to  be  to  se- 
cure a  shorter  line  to  Des  Moines  and  Kansas 
City. 

The  Union  Pacific  has  set  aside  $207,000  for 
improvements  at  its  terminal  yards  at  Council 
Bluffs.  These  will  include  a  25  engine  round 
house,  freight  car  repair  yards  and  two  new 
ice  houses. 

The  Commercial  Club  of  Magnolia,  la.,  has 
employed  F.  W.  Cherry,  a  civil  engineer,  of 
Princeton,  III.,  to  examine  and  report  on  the 
most  feasible  route  from  Magnolia  to  run  an 
electric  or  railroad  line  to  connect  with  one  -if 
the  trunk  line  roads  running  through  Harri- 
son county. 

J.  F.  Porter,  of  Davenport,  President  of  the 
Tri-City  Railway  &  Light  Co..  A.  C.  Weedcn, 
construction  superintendent,  and  .Attorney  Joe 
R.  Lane  have  been  over  the  proposed  route  of 
the  -Muscatine  &  Davenport  interurban  line  in- 
vestigating the  various  routes.  Thcv  went  over 
the  territory  between  Buffalo  and  Blue  Grass, 
with  a  view  of  determining  the  respective  ad- 
vantages of  the  dilTcrcnt  routes.  Both  Blue 
Grass  and  Buffalo  want  the  line  and  it  is  de- 
sired to  get  the  line  between  those  two  towns. 
A  line  to  run  from  Davenport  to  Buffalo,  then 
to  Blue  Grass,  and  from  there  westerly  and 
southwesterly  to  Muscatine  is  being  consid- 
ered, as  the  residents  in  this  territory  are  an.\i- 
ous  to  get  the  interurban. 

The  General  Construction  Co.  of  Davenport, 
la.,  has  shipped  an  outfit  to  Muscatine  fur 
work  on  its  grading  contract  for  the  extension 
of  the  Muscatine  .\'ur|h  &  South  R.  R.  to  Bur- 
lington,  la. 

Kansas. 

The  city  council  of  St.  Paul.  Kan.,  has 
granted  an  extension  of  the  franchise  of  the 
Southern  Kansas  Electric  Ry.  Co.  which  pro- 
poses to  build  a  line  from  lola  to  Pittslmrg 
by  way  of  Chanute,  Erie,  St.  Paul  and  Girard. 
Prospects  are  now  said  to  be  good  for  financ- 
ing the  project.  F.  V.  Crouch,  lola,  Kan.,  is 
president. 

The  grade  for  the  new  Kinsley-Turon  .\ir 
Line  Ry.  has  been  completed  to  a  point  about 
nine  miles  out  of  Turon.  The  grading  outfits 
are  working  west  from  Turon  to  Kinsley.  T. 
S.   Hann.  Kinsley,  Kan.,  is  a  director. 

The  .Atchison,  Topeka  &  Santa  Fe  Ry.  is  re- 
ported to  have  engineers  in  the  field  running -a 
line  from  Dodge  City.  Kan.,  to  Springer.  N. 
Mex.,  with  a  view  to  avoiding  the  use  of  the 
Raton  Pass  line  for  heavy  freight. 

The  Winnipeg,  Salina  &  Gulf  Ry.  Co  ,  with 
headquarters  at  Salina  and  with  .i  capital  of 
$1(10,0(10.  has  been  granted  a  charter.  The 
company  proposes  to  build  a  line  from  Winni- 
peg. Canada,  to  the  gulf.  In  Kansas  it  will 
run  through  the  counties  of  Republic.  Wash- 
ington. Clay.  Cloud.  Ottawa.  Saline.  Ellsworth. 
McPhcrson,  Rice.  Barton.  Reno,  Stafford. 
Pratt,  Barber  and  Comanche.  This  will  be  a 
north  and  south  road.  .Another  line  will  run 
from  Kansas  City,  through  Wyandotte.  Leav- 
einvurth.  Jefferson,  Shawnee,  Wabaunsee, 
Morris,  Marion  and  Dickinson. 

The    Wichita.    .McPhcrson    &    Gulf    R.    R. 
Co.  was  chartered  on  July  20  and  proposes  'o 
build    a    north    and    south    railroad    through 
Central   Kansas  connecting  the   Midland   \'al- 
ley    Railroad    of    Oklahoma    with    the    Uninn 
Pacific    road    at    McPhcrson.      The    conin.-mv 
has  headquarters  at   Wichita,  and  has  :■. 
t.il   of   $2,.50n.OOO.      It    will    start   at    Ari 
City  and  run  through  Sumner,  Cowley, 
wick.  Harvey  and  McPhcrson  counties, 
inc  Wichita  and  Newton.     TI- 
chiefly  Wichita  men.  among  li 
Edwards,    former   Secretary   'i: 
Inpersoll  of  Philadelphia  is  the  Eastern  • 
senlative    of    the    road.      The    Afidland 
struclion  Co.  of  Wichita  witb   - 
was  chartered  at  the  same  li: 
to  do  the  construction  work  <r.   ■   •■   une      it 
has  practicilly  the  same  incorporators  as  the 
railroad   company. 
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Kentucky. 

.An  extensive  railroad  terminal  is  planned 
for  Louisville,  Ky.,  according  to  information 
current  in  railroad  circles  in  that  city.  It  is 
said  that  behind  the  issuance  of  a  mortgage 
of  $10,000,000  for  the  nominal  purpose  of  im- 
proving and  rebuilding  the  Kentucky  &  Indiana 
bridge  across  the  Ohio  River  is  a  plan  for 
railroad  and  freight  terminal  improvements 
extending  from  34th  street  and  the  river  in  a 
belt  around  the  western  part  of  the  city.  The 
roads  behind  the  plan  are  the  Southern,  the 
Baltimore  &  Ohio  and  the  Monon,  which  con- 
trol the  Kentuckv  &  Indiana  Bridge  Co.  Of 
the  $10,000,000  it  is  proposed  to  use  only  $2,- 
000,000  for  the  new  bridge;  the  other  $8,000,- 

000  is  to  go  for  terminal  improvements.  ' 
The  Louisville  &  Eastern  R.  R.  of  Louis- 
ville is  said  to  be  planning  to  begin  a  survey 
of  two  routes  to  Em.inence.  It  is  proposed  to 
build  a  branch  line  from  Eminence  to  connect 
with  the  main  line  between  Shelbyville  and 
Simpsonville.  One  of  the  routes  will  leave 
the  main  line  near  Scott's  Station,  will  follow 
Bullskin  creek  to  Fox  Run  creek;  thence  along 
that  creek  to  the  Hornsky  farm,  where  it  will 
take  up  the  old  Cumberland  &  Ohio  roadbed 
into  Eminence.  The  other  route  is  to  start  at 
or  near  Simpsonville,  thence  along  Bullskin 
and  Fox  Run  creeks  and  into  Eminence  as  in 
the  first  route. 

1  Louisiana. 

Rails,  cross  ties,  etc.,  for  the  construction 
of  the  proposed  Lake  Arthur,  Jennings  & 
Northern  R.  R.  have  been  received  at  Lake 
Arthur.  The  proposed  line  starts  at  Lake  Ar- 
thur, passing  through  Jennings,  Elton  and 
connecting  with  the  trunk  lines  at  .Alexandria. 
As  noted  in  our  July  20  issue  the  Jennings 
Construction  Co.  has  been  formed  to  construct 
this  road.  E.  P.  Fox,  Jennings,  La.,  is  gen- 
eral manager. 

It  is  reported  at  Hammond  that  grading 
work  will  commence  along  the  line  of  the  Ba- 
ton Rouge,  Hammond  &  Eastern  Railroad 
within  the  next  few  days,  preparatory  to  dou- 
ble-tracking the  line  between  Baton  Rouge  and 
Hammond. 

Maine. 

The  Aroostook  Valley  R.  R.  Co.,  Presque 
Isle,  Me.,  has  preliminary  surveys  under  way 
for  an  extension  of  its  electric  railway  through 
the  towns  of  Woodland  and  Perham  as  far  as 
Madawaska  lake,  a  distance  of  about  nineteen 
miles.  Residents  in  the  towns  along  the  route 
are  very  much  in  favor  of  the  extension  and 
possibly  may  undertake  to  do  the  grading  to 
secure  it. 

The  citizens  of  Canaan,  Me.,  have  begun 
plans  for  an  electric  line  to  run  from  Hinckley. 
There  is  a  distance  of  only  about  five  miles  to 
be  built  and  the  lay  of  the  land  is  excellent 
for  this  line.  Canaan  has  six  water  powers  or 
more  which  could  develop  sufficient  power  for 
such  a  line. 

Maryland. 

Your  correspondent  has  bumped  up  aganist 
hard  rock  once  or  twice  in  his  life,  but  on  a 
recent  trip  to  the  .-Mien  &  .Allen  contract  on 
the  B.  &  O.  cut  at  Havre  dc  Grace,  Md.,  he 
saw  some  rock  that  would  make  many  a  man 
scratch  his  head  and  leave  a  happy  home  for 
life.  They  have  had  four  drills  working  night 
and  day  in  front  of  one  shovel,  and  even  this 
was  not  enough  to  keep  the  shovel  going.  The 
rock  wears  away  the  hardest  steel  tempered 
as  good  as  any  man  can  temper  it.  Springs 
are  so  numerous  the  pit  men  have  to  work  in 
water  up  to  their  knees.  Shovel  runners  have 
come  from  all  over  to  try  their  hand  at  dig- 
ging, only  to  give  it  up  after  a  month  or  so 
of  hard  work.  Mr.  .Allen  lias  been  forced  to 
take  charge  of  the  shovel  himself,  just  to  keep 
the  job  moving.  Coal  has  to  be  hauled  a  mile 
or  more  over  hills  and  through  woods  to  get 
it  anvwliere  near  the  work.  .As  your  corre- 
spondent gazes  upon  Mr.  .Allen  running  the 
shovel  with  his  spectacles  on  the  top  of  his 
head,  tears  in  his  eyes,  and  his  jaws  closed 
tight,  he  couldn't  help  but  hope  that  they  would 
come  out  all  right  in  the  end.  .And  no  doubt 
thev  will,  as  everything  comes  to  him  who 
sticks,  and  Mr.  .Allen  has  never  been  known 
as  a  quitter. 


The  Western  Maryland  K.  R.,  H.  R.  Pratt, 
Chief  Engineer,  Baltimore,  Md.,  has  bought  10 
acres  of  land  in  the  southern  part  of  Balti- 
more, on  the  Patapsco  River  and  proposes  to 
construct  a  yard  there. 

The  Baltimore  &  Ohio  Southwestern,  a 
freight  branch  of  the  Baltimore  &  Ohio,  ex- 
tending from  Linden  to  Georgetown,  D.  C, 
was  opened  for  business  July  27.  The  road 
has  been  in  course  of  construction  for  more 
than  two  years,  and  considerable  work  is  yet 
to  be  done,  including  the  erection  of  a  proper 
terminal  in  Georgetown. 

Massachusetts. 

The  New  York,  New  Haven  &  Hartford 
R.  R.,  Edw.  Gagel,  chief  engineer,  New- 
Haven,  Conn.,  has  started  surveys  for  the  tun- 
nel under  Fall  River,  and  a  new  bridge  at 
Slade's  Ferry.  Material  changes  in  the  plans 
for  double  tracking  the  Warren  and  Bristol  , 
branch  between  Warren  and  Fall  River  have 
announced  the  revision  of  the  original  layout 
calling  for  five  double  track  bridges  and  two 
additional  miles  of  second  track.  These 
changes  will  give  Providence  a  double  track 
to  Fall  River  instead  of  a  single  track  on  the 
bridges  at  Warren,  the  Kickemult  river  and 
from  Cole's  river  to  South  Swansea,  and  it  is 
said  that  double  tracking  the  whole  distance 
was  ordered  to  correspond  with  the  tunnel  and 
bridge  improvements  in  Fall  River  recently  ap- 
proved by  the  Massachusetts  Legislature.  The 
five  bridges  not  included  in  the  first  plan  are 
at  Barrington  river,  Warren  river,  Kickemult 
river,  Cole's  and  Lees.  Work  on  the  second 
track  is  now  in  progress  near  Long  lane  cross- 
ing or  Touisset  road,  where  the  steam  shovel 
is  cutting  through  an  18-foot  embankment. 

Minnesota. 

Foley,  Welch  &  Stewart,  St.  Paul,  Minn., 
general  contractors  for  the  Canadian  Northern 
Ry.  line  to  be  constructed  from  Virginia, 
Minn.,  to  Duluth,  Minn.,  have  sublet  some  60 
miles  of  the  75  miles  of  the  work  in  contracts 
ranging  from  five  to  ten  miles.  E.  M.  Olson 
&  Co.,  contractors  of  Duluth,  have  been 
awarded  the  contract  for  building,  section 
houses  along  the  line,  which,  until  the  com- 
pletion of  the  road  will  be  utilized  by  the  en- 
gineers in  charge  of  construction.  The  en- 
gineers on  construction  are  already  at  their 
places  and  camps  are  being  erected  at  Smith- 
ville.  The  work  is  divided  into  two  divisions, 
each  in  charge  of  a  divisional  engineer,  the  di- 
visions being  subdivided  each  into  four  sec- 
tions with  a  resident  engineer  in  charge  of 
each  section,  while  tliere  will  be  two  bridge  en- 
gineers to  superintend  the  third  of  a  mile  of 
steel  bridges  which  will  be  necessary  as  well 
as  wooden  trestles.  The  line  will  cost  about 
$35,000  a  mile,  and  there  will  be  50il  ft.  of 
rock  tunnel  at  Short  Line  Park.  H.  T.  Ha- 
zen,  Duluth,  Minn.,  is  chief  engineer. 

Some  difficulty  has  been  encountered  in  the 
construction  of  the  new  Duluth.  Missabe  & 
Northern  R.  R.,  cutoff  at  Silica,  about  20 
miles  south  of  Hibbing.  The  numerous 
swamps  over  which  the  road  is  being  built  are 
proving  exceedingly  troublesome.  On  one 
stretch  between  Hibbing  and  .Alice  there  is  a 
long  muskeg  strip  that  must  be  crossed  and 
several  months  have  been  required  to  obtain  a 
solid  formation  for  the  grading.  At  that  point 
the  embankment  is  about  60  feet  high,  and 
hundreds  of  loads  of  ballast  have  been  dumped 
there  to  maintain  a  level  roadbed. 

It  is  still  reported  here  at  Duluth,  that  the 
Great  Northern  Ry.  is  planning  to  extend  its 
line  from  Virginia  to  Winnipeg,  to  compete 
with  the  Canadian  lines  for  bu'^iness  in  that 
territory, 

Duluth  and  the  Ranges. 

BY  PEJER  E.   MEAGHER. 

■  Mr.  F.  C.  Peabody,  General  Superintendent 
for  Dale  &  Baumgardner,  was  a  caller  at  this 
office  recently.  They  are  working  ine  steam 
shovels  on  the  Soo  line,  and  expect  to  be 
very  busy  for  some  time. 

J.  .A.  Higgins  of  Higgins  &  McDonald,  rail- 
road contractors,  was  a  visitor  here  a  few  davs 
ago.  They  are  at  present  working  on  the  Soo 
Line,  hut  are  in  the  market  for  some  good 
work. 


J.  A.  McNaughton,  Labor  .Agent  froui  St. 
Louis,  Mo.,  has  been  spending  his  vacation 
of  a  couple  of  weeks  in  Duluth,  and  has  been 
in  to  see  us  every  day.  Mack  is  a  very  good 
fellow  and  is  well  posted. 

J.  R.  Morris  has  been  appointed  General 
Superintendent  for  the  stripping  contracts  of 
MacArthur  Brothers  Co.  in  this  vicinity.  Mr. 
.Arthur  Mitchell,  the  former  General  Super- 
intendent, resigned  recently. 

Thomas  C.  Walsh  of  the  Johnson-Carey  Co. 
has  been  spending  the  past  week  in  Duluth. 
They  have  a  contract  amounting  to  350,000 
yds.  of  solid  rock  on  the  extension  of  the 
Duluth,  Winnipeg  &  Pacific  R.  R.  into  Duluth. 
He  is  quite  busy  at  the  present  time  sub-let- 
ting this  work  to  contractors,  and  also  build- 
ing camps,  and  getting  his  organization  in 
shape.  They  also  have  a  steam  shovel  job  on 
the  Soo  Line  in  Wisconsin,  and  on  the  North- 
western Ry.  in  Wisconsin  near  Milwaukee. 

John  C.  Greenway,  General  Superintendent 
for  the  Oliver  Iron  Mining  Co.  in  the  Cole- 
rainc  district,  has  resigned  his  position,  and  has 
accepted  a  position  of  General  Manager  of  a 
large  copper  company  in  Bisbee,  .Arizona.  Mr. 
Greenway  was  very  popular  in  this  territory, 
and  has  the  well  wishes  of  a  great  many  peo- 
ple here  for  his  success  in  his  new  venture. 

Charles  Ross,  President  of  the  International 
Brotherhood  of  Steam  Shovel  and  Dredge 
Men.  and  also  representative  of  the  .Atlantic 
Equipment  Co.,  manufacturer  of  Atlantic 
Shovels,  spent  a  day  with  us  here  recently. 
He  reported  business  very  good,  and  said  he 
felt  very  good,  and  he  certainly  looked  the 
part. 

The  writer  had  an  interview  recently  with 
Mr.  H.  T.  Hazen.  Chief  Engineer  for  the  Du- 
luth, Winnipeg  &  Pacific  Ry.  Co.,  which  of 
course  is  a  branch  line  of  the  Canadian  North- 
ern Ry.  Co.  Mr.  Hazen  said  that  the  C.  N. 
Ry.  had  800  miles  of  construction  work  under 
way  at  the  present  time,  and  that  they  intend- 
ed to  rush  this  work  to  completion  as  fast  as 
possible. 

C.  R.  McLain,  contractor,  came  in  to  see  us 
recently.  He  said  that  he  had  been  awarded 
two  nice  concrete  contracts  by  the  Duluth  & 
Iron  Range  Ry.  Co.  and  the  City  of  Duluth. 

C.  G.  Borchert,  representing  the  Arthur 
Koppel  Co.,  manufacturers  of  dump  cars, 
spent  a  few  days  in  the  city  recently. 

Charles  Fairbairn,  General  Manager  of  the 
Republic  Iron  &  Steel  Co.,  Pittsburg,  Pa.,  was 
in  the  city  recently  and  spent  about  a  week 
looking  over  their  iron  mines  in  this  vicinity. 
They  are  working  a  great  many  men,  and  get- 
ting out  a  large  amount  of  ore. 

Greer  Thompson,  General  Superintendent 
for  the  Drake  &  Stratton  Co.,  stripping  con- 
tractors, was  a  caller  at  this  office  recently. 
They  have  some  very  large  stripping  contracts 
on  the  Iron  Range,  and  are  working  both 
night  and  day  shifts  on  the  same. 

F.  C.  Sillier,  Civil  Engineer,  who  is  in 
charge  of  46  miles  of  construction  work  ofi 
the  Canadian  Northern  Ry.  out  of  Duluth, 
came  in  to  see  us  the  other  day.  They  have 
their  engineering  parties  in  the  field,  and  are 
going  ahead  with  this  work  as  rapidly  as 
possible. 

Mr.  E.  P.  Galvin,  representing  the  Du  Pont 
Powder  Co.,  came  in  to  see  us  a  few  days 
ago  looking  up  contractors  in  the  market  for 
explosives. 

F.  C.  Bowman,  contractor,  came  in  to  see 
us  and  said  he  was  in  the  market  for  some 
work.     He  certainlv  came  to  the  right  place. 

O.  W.  Olson,  rock  contractor,  was  a  caller 
and  reported  that  he  had  secured  a  very  nice 
contract. 

.Andrew  Pervin.  of  the  contracting  firm  of 
Carl  Hall  &  Co.,  was  a  visitor  with  us  sev- 
eral times  recentlv.  Thev  have  some  work  on 
the  Duluth  &  Iroii  Range  R.  R.  at  the  present 
time,  and  are  in  the  market  for  a  new  con- 
tract. 

P.  C.  Pastoret  of  the  Pastoret-Lawrence  Co. 
came  un  from  his  large  sewer  contract  at 
Rice  Lake,  Wis.,  and  spent  a  couple  of  days 
here  this  week.  He  said  their  work  in  various 
towns  in  this  vicinity  was  in  excellent  shape. 

.Arthur  Mitchell,  former  General  Superin- 
tendent for  the  MacArthur  Brothers  Co.  in 
this  territory,  w-as  a  visitor  the  other  day  and 
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said  he  contemplated  going  into  the  contract- 
ing business,  and  was  looking  for  a  contract. 

C.  J.  A.  Morris  of  Morris  &  Shepard,  Gen- 
eral Contractors,  St.  Paul,  Minn.,  was  a  visitor 
w-ith  us  last  week  and  reported  all  his  con- 
tracts  in  excellent   condition. 

F.  D.  Beal,  General  Superintendent  for  the 
Brown  Hoisting  Machinery  Co.,  which  has  a 
contract  for  the  steel  work  on  a  large  coal 
dock  here  at  Duluth,  which  is  being  built  un- 
der the  supervision  of  C.  J.  A.  Morris,  was 
a  visitor  here  today  and  said  they  were  get- 
ting along  very  nicely  with   their  contract. 

Contractors  and  others  when  in  this  vicinity 
are  cordially  invited  to  make  the  Labor  and 
Equipment  offices  of  Peter  E.  Meagher,  409 
West  Michigan  St.,  Duluth,  Minn.,  tluir  head- 
quarters. 

Mississippi. 

A  charter  has  been  granted  for  an  electric 
railway  to  connect  McComb  and  Summit  and 
to  extend  from  the  latter  place  to  Godbold 
Wells. 

The  Hixon,  Sumpter  &  Northwestern  R.  R. 
chartered  some  time  ago  has  organized  at 
Meridian  and  has  elected  the  following 
officers:  John  Alexander,  president;  F.  J. 
Hughes,  secretary  and  manager.  The  board 
of  directors  consist  of  the  above  and  George 
C.  Hixon,  J.  M.  Hixon  and  T.  E.  Brecking- 
hani.  The  road  will  run  from  Meridian  across 
Kemper  county  to  a  point  in  Alabama,  and 
will  open  up  a  big  section  of  timber  lands. 

The  Illinois  Central  R.  R.  last  week  award- 
ed two  contracts  for  gravel  pit  excavations. 
One  contract  for  the  excavation  of  60,000  cu. 
yds.  of  material  at  Greenville,  Miss.,  was  let 
to  Jake  Baxter  of  Baton  Rouge,  La.,  and  the 
other  contract  for  the  excavation  of  a  like 
amount  of  gravel  at  Isola,  Miss.,  was  let  to 
Sam  Calloway  of  Chicago.  The  material  is  to 
be  dug  with  steam  shovel  furnished  by  the 
contractors  and  loaded  on  cars  furnished  by 
the  railroad  company.  The  contractors  must 
guarantee  to  load  at  least  1,200  cu.  yds.  per 
day,  if  required  to  do  so  by  the  engineers  in 
charge.  A.  S.  Baldwin.  Chicago,  is  Chief  En- 
gineer of  the  I.  C.  R.  R. 

Missouri. 

The  Supreme  Court  of  Missouri  has  ren- 
dered a  decision  which  gives  the  Manufac- 
turers' Railway  Co.  of  St.  Louis  permission 
to  lay  tracks  on  Second  Street  from  Poplar  to 
Potomac  Streets  at  St.  Louis,  a  distance  of 
2%  miles. 

The  Edgewater  Terminal  Co.  will  shortly 
conmience  laying  railroad  tracks  on  the  fill 
along  the  river  front  from  Kansas  City,  Kan., 
to  Kansas  City,  Mo.  The  fill  is  just  north  of 
the  Intercity  viaduct  at  Kansas  City,  and  has 
been  created  by  the  pumping  of  sand  from  the 
Missouri  river.  A  separate  company,  the  Fed- 
eral Construction  Co.,  has  been  making  the 
fill.  Part  of  the  Edgewater  company's  plan 
is  a  bridge  across  the  Kaw  river  at  its  mouth. 
It  is  supposed  that  the  Missouri  Pacific  is  back 
of  the  Edgewater  Co. 

Grading  work  is  well  under  way  on  the  St. 
Joseph-Savannah  Interurban  line  and  it  is  ex- 
pected that  the  line  will  be  completed  by  Au.g. 
15.  Two  forces  of  graders  are  now  working 
out  of  Savannah  in  the  direction  of  St.  Joseph 
and  one  of  the  gangs  has  reached  a  point  near- 
ly two  miles  south  of  the  Andrew  county  line. 
^Vlaterial  for  the  high  bridge  over  Dillon  creek 
■is  on  the  ground  and  work  will  be  rushed. 
The  Flick  Construction  Co..  Chicago.  Ill,  has 
the  general  contract. 

Preliminary  surveys  are  being  made  by  ."M- 
bert  Bunn.  C.  E.,  Kansas  City,  Mo.,  for  a  pro- 
posed electric  railway  from  Butler  to  Rock- 
ville.  The  road  will  open  one  of  the  largest 
coal  fields  in  the  state  and  the  money  necessary 
for  its  crn!.trui-tion  and  equipment  is  said  to 
have  been  assured. 

The  United  Rys.  Co.,  of  St.  Louis,  Mo.,  is 
considering  extendins  the  Tower  Grove  line 
through  Arloe,  Gratiot  and  Lindenwood,  a 
distance  of  three  miles. 

The  North  :\Iissouri  Central  R.  R.  Co.  has 
been  reorganized  and  M.  M.  Stevens,  East  St. 
Louis,  111.,  has  been  elected  President.  The 
company  is  said  to  be  planning  to  have  con- 
struction work  started  soon  and  is  reported 
to    have    opened    negotiations    with    the    Gray 


Construction    Co.,   St.    Louis,    Mo.,    for   doing 
the  W'ork. 

St.  Louis  Items. 

BV    .\.    B.    KOEXU;. 

G.  L.  Gary.  .S21  Old  Mason  street,  Mem- 
phis, Tenn.,  will  have  50  teams  idle  by  .Xug.  15, 

M.  F.  Peoples,  General  Superintendent  of 
the  Covington  &  Southwestern  R.  R.  at  King- 
don,  Ind.,  writes  us  that  he  has  a  job  for  a 
10  or  15  team  outfit  there  by  day  or  contract 
work. 

The  City  Council  in  special  meeting  last 
Friday  afternoon  passed  the  Compton  avenue 
grade-crossing  bill  providing  for  the  con- 
struction of  a  viaduct  over  Compton  avenue 
between  Chouteau  and  Manchester  avenues 
by  the  Terminal  Railroad  .Association,  the 
Missouri  Pacific,  the  Wabash  and  the  Frisco 
Railroad  companies.  The  bill  passed  pro- 
vides that  the  steel  viaduct  2.200  feet  long  is 
to  be  completed  by  July  1,  1911.  Plans  are 
to  be  submitted  for  the  city's  approval  within 
four  months  after  passage  of  the  bill  and  work 
is  to  begin  within  six  months  thereafter. 

Keating  Bros,  have  their  outfit  still  at  Mt. 
Carmel  and  expect  to  be  there  for  the  next 
three  months. 

The  long-looked-for  permit  to  build  the 
new  union  station  was  issued  by  Building  In- 
spector Newton  to  Murch  Bros.'  Construction 
Co,  for  the  L'nion  Station  Co.  at  Memphis. 
Tenn.,  on  July  29.  The  permit  provides  for 
erection  of  a  three-story  depot  building  at 
Second  street  and  Calhoun  avenue,  at  a  cost 
of  $600. 

Mr.  Walsh,  Jr.,  and  the  Himimer  Kahl 
came  to  tpwn  the  other  day  for  some  more 
labor  to  be  added  on  to  their  Big  Four  work 
in   Southern   Indiana. 

Street  Commissioner  Travilla  recommended 
to  the  Board  of  Public  Improvements  that  the 
asphalt  pavement  on  Tower  Grove  avenue, 
between  Old  Manchester  road  and  Manches- 
ter avenue,  be  resurfaced  by  the  company 
which  did  the  original  work  five  years  aeo. 
The  company  is  the  Parker  Washington  Co. 
of  West  Virginia,  and  Travilla's  recommen- 
<lation  was  to  the  effect  that  the  company  be 
required  to  complete  the  work  in  thirty  days. 
.■\  committee  appointed  by  the  President  of 
the  Board  of  Public  Improvements  to  inves- 
tigate the  matter  reported  that  they  would 
notify  the  company  to  do  the  work  "within 
thirty    days. 

R.  L.  Cheshire,  62  South  Front  street.  Mem- 
phis. Tenn..  has  100.000  cu.  yds.  of  good  work 
near  .Arkansas  City.  .Ark.,  also  90.00(1  of  coun- 
ty  road   work   near   Memphis,   Tenn. 

Labor  still  continues  to  be  a  scarce  article  in 
this  neighborhood.  Not  half  enough  of  it  to 
supply  the  demand,  and  witli  the  government 
starting  up  on  river  improvement  work  in 
this  territory  next  week  is  not  going  to  help 
matters  any. 

The  caisson  for  pier  No.  3  of  the  Municipal 
bridge  was  launched  last  week  by  the  con- 
tractors. Pier  No.  -3  is  the  easterly  river 
pier,  there  being  four  piers  in  all.  one  located 
on  each  shore  and  two  in  the  stream.  The 
count  starts  with  the  pier  located  on  the  Mis- 
souri shore.  Brenneke  &  Fry.  resident  engi- 
neers for  the  bridge,  supervised  the  launching. 
The  caisson  for  pier  No.  3  was  put  together 
on  twin  pontoons  moored  near  the  Illinois 
shore.  These  pontoons  are  makeshift  flat 
boats,  and  they  are  fastened  together  with  tim- 
bers and  bolts.  On  these  the  caisson  was 
constructed.  The  timbers  connecting  the 
pontoons  were  unbolted,  a  hole  was  cut  in 
the  bottom  of  each  pontoon,  and  as  the  pon- 
toons sank  the  caisson  was  left  afloat  without 
jar  or  shock.  The  sunken  pontoons  were 
then  hauled  away  by  the  engines  which  oper- 
ate the  derricks.  The  caisson  is  now -firmly 
moored  to  piles  near  the  Illinois  shore.  It 
has  not  yet  been  towed  to  the  place  where  it 
is  to  be  located  because  the  contractors  are 
not  yet  ready  to  start  sinking  it.  The  sink- 
ing will  not  start  until  the  eastern  shore 
pier,  pier  No.  4,  reaches  bed  rock.  In  the 
meantime  the  caisson  will  remain  moored 
close  to  the  eastern  shore.  .Anchor  piles 
have  been  driven  at  the  spot  where  the  cais- 
son will  be  placed,  but  as  the  current  is  swift 
there  the  caisson  will  be  kept  in  quiet  water 


until  it  is  needed.  Tin  cai>>c.n  draws  S  ft: 
of  water  and  will  be  sunk  in  25  ft.  of  water. 
It  is  39x9(1  ft.  and  15  ft.  high.  Pier  No.  4 
is  now  within  12  in.  of  the  rock  bottom  on 
which  it  will  ultimately  rest.  It  is  now  deeper 
down  below  water  than  the  deepest  of  the 
Eads  bridge  piers.  The  pressure  of  the  air 
in  the  working  chamber  of  the  caisson,  which 
keeps  the  water  out  of  the  caisson,  is  now  so 
great  that  the  workmen  can  work  in  it  only 
an  hour  at  a  time.  .About  115  workmen, 
called  "sanghogs"  coloquially,  are  on  the  job. 
They  work  only  four  hours  at  a  time.  The 
work,  despite  the  easy  hours,  is  dangerous. 
A  number  of  them  have  been  taken  with 
slight  touches  of  the  "bends,"  and  one  work- 
man, who  worked  longer  hours  than  usual, 
was  taken  to  the  hospital  with  severe  attack 
of  this  ailment.  .Although  the  pier  No.  4  cais- 
son is  within  a  foot  of  bed  rock,  the  end  of 
the  work  is  not  near,  because  a  stratum  of 
water-worn  boulders,  immediately  overlying 
the  bed  rock,  has  been  encountered.  These 
boulders  must  be  broken  up  and  hoisted  to 
the  surface.  They  are  of  limestone,  red  gran- 
ite and  gray  granite.  The  "ranite  boulders 
evidently  have  been  washed  down  from  the 
headwaters  of  the  river.  The  contractors  have 
taken  out  altogether  about  100  cu.  yds.  of 
boulders.  Some  of  them  are  a  cubic  yard  in 
volume. 

Montana. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  has  been  making  surveys  for  its  line 
through  Great  Falls,  Mont. 

Representatives  of  the  Chicago,  Milwaukee 
&  Puget  Sound  Ry.  line  recently  completed  a 
reconnaissance  trip  of  the  country  between 
Kalispell  and  Libby,  and  this  has  given  rise  to 
the  rumor  that  that  road  was  figuring  on 
building  a  branch  in  that  section.  Cracker 
barrel  talk  even  goes  so  far  as  to  state  that  a 
line  will  be  run  from  Mortii.sdale,  .Meagher 
county,  on  the  main  line  of  tii:  road,  over  tlitf 
Cadotte  pass,  into  the  Fkthead  valley,  to 
Libby  and  through  the  Kootenai  pass  to  Spo- 
kane. 

The  directors  of  the  Chicago,  Burlington  & 
Quincy  R.  R.  have  filed  a  resolution  with  the 
Secretary  of  State  at  Helena  providing  for  the 
building  of  an  extension  from  Scrihner,  Car- 
bon county,  to  the  Northern  Pacific  line  at 
Fromberg  at  an  estimated  cost  of  $1,000,000. 
The  resolution  also  directs  the  tearing  up  of 
the  line  between  Toluca  and  Scribncr.  79  miles. 
The   new    extension    is    only  30    miles    long. 

The  Gallatin  Valley  Electric  Ry.  Co.,  Chas. 
B.  .Anderson,  General  Manager.  Butte,  Mont., 
is  reported  to  be  running  preliminary  lines -^or 
an  extension  toward  Three  Forks.  .As  pro- 
posed the  extension  will  leave  the  present  road 
at  the  Bozeman  hot  springs  and  proceed  down 
the  West  Gallatin  for  a  few  miles.  From  this 
point  on  the  route  will  be  pushed  forward  to 
Three  Forks. 

Engineers  have  been  going  over  the  ground 
in  Billings,  Mont.,  making  estimates  for  an 
electric  street  railway.  Franchise  for  this 
railway  was  graned  on  June  20  to  John  .A. 
Connolly  of  Muskogee,  Okla. 

Nevada. 

The  -Nevada  Northern  Ry.,  L.  G.  Cannn-.. 
general  manager.  East  Ely,  Nev.,  is  consider- 
ing a  branch  line  14  miles  in  length  for  the 
purpose  af  hauling  lead-silver  ore  from  the 
property  of  the  Nevada  Mines  Company,  at 
Ward.  Engineers  of  the  road  are  now  check- 
ing up  the  preliminary  survey  recently  made 
by  the  Nevada  L'nited  Co.  The  proposed  line 
will  connect  with  the  ore  line  of  the  Nevada 
Northern  on  the  east  side  of  Steptoe  valley, 
and  will  have  an  easy  grade,  exceeding  1  pep 
cent  in  only  one  place,  where  it  v."  '  ■■  -?'■•" 
1%  per  cent  for  a  short  distance. 

New  York. 
The  city  council  of  .Auburn  has  grar, 
.Auburn  &  Syracuse  Ivlectric  R.  R.  Co..  J  ti. 
Mather,  chief  engineer,  Syracuse,  N.  Y.,  a 
franchise  to  double  track  in  East  Genesee 
Street,  .Auburn,  between  its  present  tracks  and 
the  city  line,  thereby  insuring  the  early  con- 
struction of  the  cut-off  between  Skaneateles 
and  .Auburn.  The  double  tracking  of  Genesee 
Street  will  enable  the  trolley  people  to  make  a 
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direct  entrance  into  Auburn.  The  roadbed 
west  of  Skaneateles  will  be  rebuilt  over  a  pri- 
vate right  of  way  and  the  railroad  double 
tracked,  eliminating  the  many  heavy  grades 
and  inconveniences  of  the  present  single 
tracked  route  along  the  highway.  The  work 
of  double  tracking  in  Genesee  Street,  Auburn, 
will  be  started  immediately  and  that  of  build- 
ing the  cut-off  some  time  early  next  year.  The 
new  route  over  the  private  right  of  way  will 
shorten  the  distance  between  Skaneateles  and 
Auburn  by  more  than  two  miles.  The  work 
calls  for  a  large  expenditure  and  will  be  one 
of  the  most  important  bits  of  construction 
work  undertaken  by  the  street  railway  inter- 
ests during  the  next  year. 

A  committee  composed  of  Frederick  W. 
Rowe,  who  is  the  president  of  the  Manhattan 
Bridge  Three-Cent  Line;  Wm.  A.  Harmon,  the 
real  estate  operator ;  William  C.  Demarest, 
who  is  associated  with  Mayor  Gaynor  in  the 
control  of  the  Biegler  estate,  and  Henry  Roth, 
a  large  builder,  representing  large  real  estate 
interests  in  the  southeastern  portion  of  Brook- 
lyn, has  made  an  offer  to  the  Public  Service 
Commission  of  New  York  City  proposing  to 
operate  a  system  of  subways  and  elevated 
roads  which  had  heretofore  been  proposed 
should  be  built  by  assessment  on  the  holders 
of  property  benefited.  The  road  planned  em- 
braces the  subway  under  the  Eastern  Parkway 
with  a  line  south  to  Nostrand  Avenue,  Sheeps- 
head  Bay;  also  a  line  south  to  Utica  Avenue 
to  Jamaica  Bay,  and  a  line  easterly  through 
Livonia  Avenue  through  the  Brownsville  and 
East  New  York  section.  It  is  proposed  to 
build  these  four  lines  by  assessment,  and  the 
committee  proposes  in  addition  that  the  city 
should  build  a  mile  of  four  track  subways 
down  Flatbush  Avenue  from  Atlantic  Avenue, 
the  terminus  of  the  present  Interborough  sub- 
way, to  Eastern  Parkway.  Tlie  committee 
now  offers  to  form  a  corporation  to  operate 
the  system  if  it  is  constructed. 

The  Erie  R.  R.  is  to  have  work  started 
shortly  on  improvements  at  Jamestown,  N.  Y., 
involving  an  expenditure  of  about  $70,000. 
These  include  the  building  of  an  addition  to 
the  freight  station  on  Chandler  Street,  the 
laying  of  three  new  tracks  from  Buffalo  Street 
to  Falconer  and  the  laying  of  a  new  main 
track  from  the  bridge  across  the  Chadakoiii 
river  near  the  boatlanding  west  almost  to 
Celoron. 

The  Solvay  Process  Co.,  Syracuse,  N.  Y.,  is 
building  a  railroad  connecting  its  recently  ac- 
quired limestone  quarries  near  James  with  the 
track  of  the  Delaware,  Lackawanna  &  West- 
ern R.  R..  The  Solvay  Company  has  been 
given  authority  to  construct  a  viaduct  over  the 
tracks  of  the  Syracuse  &  Suburban  Ry.  near 
Jamesville. 

The  Lehigh  Valley  R.  R.  will  probably  sur- 
vey a  route  for  a  proposed  extension  from 
Camden  to  Watertown.  The  Chamber  of 
Commerce  of  Watertown  has  been  advocating 
the  extension  for  some  time. 

The  Village  Trustees  of  Solvay  have  applied 
to  the  Public  Service  Commission,  Second 
District,  for  an  order  requiring  the  Syracuse 
Rapid  Transit  Railway  Co.  to  extend  its  double 
tracks  from  Bridge  St.  to  the  present  westerly 
terminus  of  tlie  line  of  street  railway. 

The  Stale  Pulilic  Service  Commission,  Sec- 
ond District,  will  resume  hearings  in  Septem- 
ber on  the  second  application  of  the  Buffalo, 
Rochester  &  Eastern  R.  R.  Co.  for  permis- 
sion to  build  a  double  track  railroad  between 
Buffalo  and  Troy.  The  company  estimates 
the  cost  of  the  road  at  $85,000,000,  and  claims 
to  be  able  to  get  the  necessary  amount  for  its 
construction  if  the  Public  Service  Commis- 
sion grants  it  a  certil'icate.  The  first  applica- 
tion of  the  company  met  with  considerable 
opposition  from  the  other  railroads.  The 
Buffalo,  Rochester  &  Eastern  is  nominallv 
capitalized  at  $S,riOO,000,  all  subscribed  for,  10 
per  cent  of  which,  as  required  by  law,  is  paid 
in.  Much  more  than  $350,000  has  been  spent 
by  the  company  in  making  the  surveys  for  the 
road  and  presenting  its  case  at  .Mbany.  The 
officers  and  directors  are:  R.  D.  Gillet,  presi- 
dent, and  A.  D.  Robinson,  Secretary,  of  West- 
field,  Mass.  ■  .■\.  W.  Eaton.  Treasurer,  of  Pitts- 
field  ;  Joseph  Skinner  of  Holyoke,  Franklin 
Weston    of    Dalton,    Henry    H.    Bomann    and 


Fred    T.   Ley   of    Springfield,    and   James    H. 
Caldwell  of  Troy,  N.  Y. 

North  Dakota. 

Engineers  of  the  Great  Northern  Ry.  have 
placed  the  stakes  for  the  line  of  the  road 
through  Ryder,  N.  Dak.,  and  it  is  believed 
there  that  the  company  intends  to  build  its 
Fargo-Williston  line  this  fall.  The  right-of- 
way  has  already  been  purchased  from  Willis- 
ton  to  the  Berthold  reservation,  west  of  Ryder. 
The  company  has  filed  the  deeds  for  the  right- 
of-way  through  Mountrail  county. 

Ohio. 

The  Lake  Erie,  Bowling  Green  &  Napoleon 
Ry.  Co.,  E.  H.  McKnight,  general  manager. 
Bowling  Green,  has  made  a  proposition  to  ex- 
tend the  line  from  Woodville  to  Elmore,  if  the 
people  of  the  latter  place  would  subscribe  for 
$25,000  of  bonds  and  obtain  the  right  of  way. 

The  city  engineer  of  Hamilton  is  preparing 
plans  for  an  underground  crossing  at  South 
Hamilton  to  do  away  with  a  grade  crossing 
on  the  Cincinnati,  Hamilton  &  Dayton  Ry. 

Work  has  been  commenced  by  the  North- 
west System  of  the  Pennsylvania  R.  R.  Co.  be- 
tween Rochester,  Pa.,  and  Cleveland.  The 
improvement  will  represent  an  expenditure  of 
over  $500,000,  together  with  additional  dou- 
ble tracking. 

The  Chamber  of  Commerce  of  East  Hamil- 
ton is  working  to  secure  a  street  car  service 
for  East  Hamilton  and  the  Ohio  Electric  Ry. 
Co.,  Cincinnati,  O.,  has  agreed  to  build  the 
extension  if  property  owners'  consents  are  se- 
cured. .As  proposed  the  line  is  to  begin  on  the 
Grand  Boulevard  at  Hamilton,  where  the  pres- 
ent line  ends,  go  to  Shuler  Ave.,  north  of 
Shuler  Ave.  and  connect  with  the  East 
High  St.  line  at  the  foot  of  the  infirmary  hill. 

The  Fairport,  Painesville  &  Eastern  R.  R. 
Co.,  of  Fairport,  has  been  incorporated  with  a 
capital  stock  of  $7,500.  Stanley  Newell  is  one 
of  the  incorporators.  The  Lake  Shore  &  Mich- 
igan Southern  R.  R.  is  said  to  be  behind  the 
project. 

Oklahoma. 

Advices  from  Miami  state  that  the  contract 
for  the  construction  of  an  electric  interurban 
line  from  Joplin,  Mo.,  to  Miami  has  been  let 
to  the  Clark  Marshall  Construction  Co.,  and 
that  material  for  the  work  has  been  ordered 
and  part  of  it  shipped.  The  railroad  now 
in  operation  between  Miami  and  Hattenville 
has  been  taken  over  by  the  new  company.  The 
first  track  will  be  laid  by  way  of  Spring  City 
to  Joplin.  After  the  line  is  completed  the 
company  expects  to  extend  it  to  Bartlesville. 
The  right  of  way  necessary  between  Miami 
and  Joplin  has  been  secured  and  that  between 
Miami  and  Bartlesville  has  been  promised,  to- 
gether with  substantial  bonuses  from  several 
towns  along  the  proposed  route.  James  F. 
Gallagher,  Joplin,  Mo.,  is  interested. 

Oregon. 

Judge  Twoliy,  of  Twohy  Bros.,  railroad  con- 
tractors, of  Spokane,  Wash.,  has  purchased 
840  acres  of  land  near  Grants  Pass,  the  con- 
sideration being  $30,000.  It  is  believed  in 
Grants  Pass  that  the  purchase  indicates  that 
the  Southern  Pacific  is  contemplating  the  con- 
struction of  a  railroad  to  Crescent  City. 

Advices  from  Astoria,  Ore.,  state  that  the 
Western  -Cooperage  Co.  has  a  force  of  about 
100  men  at  work  clearing  the  right  of  way 
for  the  first  12  miles  of  the  Astoria  Southern 
R.  R.,  to  be  built  up  the  Youngs  and  Clats- 
kanie  rivers  into  the  Nehalem  Valley,  and  is 
anxious  to  secure  additional  help.  An  e.xcel- 
lent  grade  has  been  found  for  the  proposed 
line,  and  it  is  said  the  maximum  does  not  ex- 
ceed 1  per  cent.  George  Wilson,  of  Portland, 
who  has  been  awarded  the  contract  to  grade 
the  first  12  miles  of  roadbed,  has  also  started 
work. 

Location  surveys  have  been  completed  for 
a  railroad  along  the  coast  from  Siletz  Bay  to 
Yaquina  Bay.  Preliminary  surveys  were  niade 
about  two  years  ago.  The  Spalding  Lumber 
Co.,  Falls  City,  Ore.,  is  believed  to  be  in- 
terested. 

A  charter  was  issued  July  29  to  the  Mis- 
souri, Oklahoma  &  Gulf  R.  R.  Co.  of  Mus- 
kogee, with  $2,000,000  capital.     The  old  com- 


pany was  chartered  as  the  Missouri,  Okla- 
homa &  Gulf  Ry.  Co.  and  the  re-chartering 
is  understood  to  be  incidental  to  the  exten- 
sion of  the  present  line  south  from  the  Okla- 
homa-Texas line  to  the  Gulf,  and  not  from 
Wagoner,  Ok.,  to  Kansas  City.  The  direc- 
tors are :  William  Kenefick,  Fred  Ruark  and 
Arthur  Miller  of  Kansas  City;  W.  H.  De- 
war,  E.  R.  Jones  and  W.  N..  Patterson  of 
Muskogee;  J.  S.  Keefe  of  Chicago,  111. 

Pennsylvania. 

The  Carter  Construction  Co.,  Chicago,  111., 
which  has  the  general  contract  for  the  West- 
ern Maryland  R.  R.  extension,  has  begun 
work  in  the  big  tunnel  near  Sand  Patch.  The 
tunnel  is  to  be  3,000  feet  long.  The  Carter 
Co.  is  doing  the  work  between  Meyersdale  and 
Cumberland,  the  rest  of  the  work  having  been 
let  to  sub-contractors,  all  of  whom  are  making 
'good  time.  All  of  the  contractors  are  re- 
ported to  be  handicapped  by  the  scarcity  of 
labor. 

A  new  syndicate  composed  entirely  of  citi- 
zens of  Philadelphia  has  been  formed  to  under- 
write the  reorganization  and  extension  of  the 
Philadelphia  &  Western  R.  R.  Co.  The  new 
extension  through  Norristown  to  a  connection 
with  the  Lehigh  Valley  Transit  Co.  will  make 
the  Philadelphia  &  Western  the  terminal  sec- 
tion for  more  than  200  miles  of  electric  rail- 
way line,  and  the  present  Philadelphia  &  West- 
ern line  will  become  a  part  of  an  important 
through  line  of  travel.  Jno.  Davey,  Upper 
Darby,  Pa.,  is  chief  engineer. 

A  charter  has  been  granted  to  the  Norris- 
town Transit  Co.  to  build  a  line  four  miles 
long  in  Norristown  on  Swede,  Airy  and  Mark- 
ley  streets  to  the  borough  line  and  return  by 
the  Old  Swede  Road.  This  road  will  be  part 
of  the  Philadelphia  &  Western  extension  to 
connect  with  the  Lehigh  Valley  Transit  lines 
near  North  Wales.  The  company  is  capital- 
ized at  $25,000  and  the  incorporators  are 
Charles  E.  Ingersoll.  president ;  Penllyn  Mc- 
."Mlister,  George  H.  Frazier,  Edward  B.  Smith, 
Gerald  Holsman  and  H.  S.  Farquhar,  Norris- 
town. 

The  Philadelphia  Rapid  Transit  Co.  is  about 
to  ask  for  a  franchise  to  extend  its  line  from 
Chester  Ave.,  Yeadon,  to  the  (30th  St.  terminal, 
Philadelphia.  It  is  said  that  the  proposed 
route  is  along  Church  lane,  Yeadon,  to  Fern- 
wood,  to  Cardington,  in  Upper  Darbytownship, 
thence  to  the  terminal.  Tliis  same  line  is  to 
connect  with  the  Philadelphia  Rapid  Transit 
lines  in  Darby  to  69th  St.,  which  would  give 
a  direct  line  from  Chester  or  Media  to  69th 
St. 

The  City  Council  of  Harrisburg  has  author- 
ized the  Central  Pennsylvania  Traction  Co.  to 
extend  its  line  in  Second  St.,  Harrisburg,  from 
Seneca  to  Division  St. 

The  Clarion  &  East  Brady  Electric  Ry.  Co., 
which  projects  a  31-mile  line  to  cost  over 
$1,000,000,  is  reported  to  have  secured  the 
necessary  capital,  and  it  is  said  that  construc- 
tion work  will  be  started  Sept.  1  and  that  tlie 
road  will  be  in  operation  by  July  1  next. 
E.  G.  Patterson,  Pittsburg,  Pa.,  will  super- 
intendent the  construction  work. 

Preliminary  surveys  have  been  completed 
between  Mount  Lebanon  and  Bridgeville  for 
the  projected  line  of  the  Pittsburg,  Steuben- 
ville  &  Wheeling  Ry.  .Almost  all  the  right-of- 
way  has  been  secured,  and  it  is  believed  that 
construction  work  on  that  section  of  the  line 
will  be  started  this  month.  As  projected  the 
route  of  proposed  line  is  from  the  inter- 
section of  the  Beechview  and  West  Liberty 
lines  in  Washington  Ave,  Mount  Lebanon, 
along  the  Bower  Hill  road  to  Bridgeville. 
From  Bridgeville  the  line  will  extend  along 
Millers  Run  throu.gh  the  large  territory  of  the 
Pittsburg  Coal  Co.  to  Cecil.  From  this  point 
a  branch  line  will  be  run  to  Canonsburg, 
connecting  with  the  Pittsburg  &  Washington 
Line  and  affording  the  people  of  the  surround- 
ing district  easy  access  to  the  county  seat  of 
Washington  County.  From  Cecil  the  main 
line  will  pass  through  Midway.  Bulger  and 
Racoon  to  Burgettstown,  then  in  a  northerly 
direction  to  Florence  and  Paris,  and  then 
south  through  Holiday's  Cove,  where  the  new 
plant  of  the  Pope  Tin  Company  is  situated,  to 
Steubenville.     From   this   point    the   cars   will 
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be  operated  over  the  Steubenville  Line  to 
Wheeling,  thus  eonnecting  the  three  cities. 
F.  W.  Ritchey,  who  had  charge  of  the  work 
from  Zehenople  to  New  Castle  on  the  Har- 
iiiony  Line,  will  be  in  charge  of  field  opera- 
tion, and  James  Bryan,  who  built  the  Mount 
Washington  tunnel  and  the  Harmony  Line, 
will  be  the  consulting  engineer  and  contractor. 
Anionsj;  those  interested  in  the  company  are : 
\V.  E.  Hildebrand,  Pittsburg;  A.  H.  Kerr,  Bur- 
gettstown ;  J.  Winfield  Reed,  Burgettstown ; 
D.  G.  Banford,  Midway;  C.  W.  Behney,  Cecil 
First  National  Bank,  and  A.  Wagner,  Cecil ; 
John  N.  Haney,  Bridgeville ;  H.  J.  Wilcox, 
Bridgeville. 

The  Wilmington  &  Philadelphia  Traction 
Co.  of  Wilmington,  Del.,  is  considering  ex- 
tending its  Washington  St.  line  at  Wilming- 
ton out  Concord  Ave.  from  22nd  at  Wash- 
ington  Sts. 

The  Philadelphia  Rapid  Transit  Co.,  Phila- 
delphia, is  said  to  be  planning  to  ask  for  a 
franchise  to  extend  its  line  from  Chester  Ave., 
in  Yeadon,  to  69th  St..  Philadelphia.  The  route 
as  proposed  is  along  Church  Lane,  Yeadon,  to 
Fernwood,  to  Cardington,  in  Upper  Darby 
Township,  and  thence  to  the  terminal.  This 
same  line  is  to  connect  with  the  Rapid  Tran- 
sit lines  in  Darby,  thereby  giving  direct  com- 
munication with  Chester,  Media  and  the  many 
towns  in  that  section. 

Tennessee. 

Advices  from  Mt.  Pleasant,  Tenn.,  state 
that  work  on  the  extension  of  the  Middle  Ten- 
nessee Ry.,  from  Water  Valley  to  Mt.  Pleas- 
ant is  to  begin  soon.  Contractors  are  reported 
to  have  been  figuring  on  the  grading  at  the 
Water  Valley  end. 

The  Lake  View  Traction  Co.,  expect  to  have 
its  interurban  line  from  Memphis  to  Lake 
View,  Miss.,  in  operation  about  Oct.  1.  The 
stretch  is  12  miles  and  when  finished  this  will 
be  the  first  interurban  line  to  be  operated  in 
the  state  of  Tennessee.  M.  J.  Roach,  of  Mem- 
phis, has  the  contract  for  the  grading  and 
track  laying  of  the' line  and  states  that  his 
forces  will  have  done  all  of  their  work  by 
Sept.  1. 

Texas. 

The  Gulf,  Texas  &  Western  Ry.,  Ben.  B. 
Cain,  general  manager,  Dallas,  Te.x.,  has  begun 
surveys  for  an  e.xtension  from  Seymour  to 
Paducah. 

The  engineering  corps  of  the  Southern  Pa- 
cific Ry.  engaged  in  surveying  an  extension 
from  Gallup,  N.  Mex.,  has  reached  Farming- 
ton,  N.  Mex. 

Construction  work  is  being  rushed  on  the 
extension  of  the  Cotton  Belt  from  Galesville 
to  Hamilton,  with  the  object  of  having  the 
road  completed  so  as  to  handle  crops  this  fall. 
The  bridge  builders  are  close  behind  the  grad- 
ing gangs  and  ties  are  now  being  rushed  to 
the  front.  John  Scott  and  J.  W.  Thompson, 
St.  Louis,  Mo.,  have  the  general  contract  for 
the  e.xtension. 

Sam  Bush  of  Memphis  has  just  about  fin- 
ished his  150,000-yd.  contract  at  Gatesville, 
Tex.,  and  is  now  looking  for  more  work.  He 
has  a  40-team  outfit. 

The  Kansas  City,  Mexico  &  Orient  R.  R.  on 
July  19  entered  into  a  contract  with  Roach  & 
Stansell,  of  Memphis,  Tenn.,  for  the  con- 
struction of  50  miles  of  road  from  Mertzon, 
Tex.,  west.  There  will  be  approximately  600,- 
000  cu.  yds.  of  excavation  in  the  contract,  half 
of  which  quantity  will  be  rock.  W.  W.  Col- 
pitts,  Kansas  City,  Mo.,  is  Chief  Engineer  of 
the  Orient.  The  contractors  will  do  the  work 
with  their  own  forces,  requiring  no  sub-con- 
tractors. This  makes  the  third  contract  which 
the  Orient  road  has  awarded  to  Roach  & 
Stansell  this  year. 

The  Berrendo  Irrigated  Farms  Co..  owners 
of  the  electric  light  plant  at  Roswell,  N.  Mex., 
will  in  the  near  future,  it  is  said,  put  iri  a 
modern  electric  street  car  system  in  that  city. 
It  is  proposed  to  run  out  of  the  Berrendo  Irri- 
gated farms,  Roswell  Country  Club,  Lea  Lake 
Club,  Hagerman  orchards  and  farms  at  South 
Springs,  five  miles  south  of  Roswell,  the 
Haynes  amusement  park  and  natatorium, 
across  North  Springs  river,  on  Union  avenue, 
Roswell  fair  grounds,  St.  Mary's  hospital,  on 
South  Hill,  New  Mexico  Military  Institute  and 


other  places.  It  is  further  stated  that  if  this 
company  finds  the  local  electric  car  system  a 
profitable  investment  that  it  will  later  con- 
sider the  advisability  of  installing  an  inter- 
urban line  connecting  Carlsbad  and  Roswell 
and  all  intermediate  points. 

The  first  consignment  of  3,000  tons  of  steel 
of  the  total  order  of  5,70u  tons  for  the  Stone 
&  Webster  interurban  line  now  being  con- 
structed from  Galveston  to  Houston  left  Spar- 
rows Point,  Maryland,  July  20,  destined  for 
delivery  at  Texas  City.  It  is  believed  that  the 
track  material  will  arrive  about  Aug.  6.  Bolts, 
spikes  and  plates  are  included  in  the  ship- 
ment. By  the  time  this  material  arrives  the 
roadbed  in  many  places  will  be  ready  for  track 
laying.  About  half  of  the  embankment  work 
has  been  completed  and  another  40  davs  will 
see  the  completion  of  the  contracts.  Dickin- 
son bayou  bridge  has  been  finished  and  July 
25  a  gang  started  driving  piling  for  the  struc- 
ture over  Clear  Creek.  This  will  be  600  ft.  in 
length  and  like  the  Dickinson  bayou  structure 
will  be  built  of  crcosoted  material.  The  power 
station  will  be  started  at  Clear  Creek  within 
the  next  60  days,  although  plans  have  not  defi- 
nitely been  decided  upon.  Two  units  will  be 
installed,  probably  a  500  and  1,000  kilowatt, 
although  other  power  units  may  be  decided 
upon. 

The  Rio  Grande  R.  R.,  a  narrow  gage  line 
in  operation  between  Point  Isabel  and  Browns- 
ville, has  been  sold  at  a  receiver's  sale  to  Wil- 
liam E.  Guy  of  St.  Louis,  Mo. 

Harty  &  Ford,  307  Scanlon  Bldg.,  Houston, 
are  said  to  have  50,000  yds.  of  fine  railroad 
work  near  Houston  to  sublet. 

Clarence  .Moore,  Navasota,  Tex.,  has  been 
calling  for  bids  for  clearing  75  acres  of  land 
in  Brazos  Bottom. 

O.  E.  Metcalfe,  County  Surveyor,  San  Mar- 
cos, has  been  making  preliminary  surveys  for 
a  street  railway  system  for  San  Marcos. 
Franchise  for  the  system  was  granted  some 
time  ago. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Loraeta  extension  of  the  Santa 
Fe,  about  100  miles  from  Lometa,  on  the 
Lampasas  branch,  in  a  westerly  direction  to 
Eden.  The  grading  of  this  extension  was 
divided  into  three  sections  and  three  contrac- 
tors given  a  section  each.  Grading  over  the 
entire  100  miles  is  going  forward  rapidly  and 
tracklaying  has  been  commenced  west  of  Bra- 
dy. Already  six  miles  of  track  have  been 
laid  on  that  portion  of  the  new  line  from  San 
Saba  in  the  direction  of  Melvin.  The  Santa 
Fe  is  building  the  extension  and  furnishing  all 
the  materiM  and  the  contractors  furnished  the 
men  and  teams  for  the  grading. 

The  St.  Louis,  Brownsville  &  Mexico  Ry. 
is  making  arrangements  for  the  construction 
of  a  portion  of  the  line  from  Kingsville  to 
San  Antonio.  The  contracts  for  the  first  25 
miles  extending  from  Kingsville  to  Alice — 
where  it  will  cross  the  San  Antonio — and 
Aransas  Pass  and  the  Mexican  line,  will  prob- 
ably be  awarded  during  the  fall. 

Camps  have  been  established  about  six  miles 
north  of  Weatherford  for  the  grading  work 
for  the  Chicago,  Weatherford  &  Brazos  Val- 
ley R.  R.,  and  work  has  been  started  in  both 
directions  from  the  camp.  L.  M.  Kirkes,  who 
has  been  working  on  the  Santa  Fe's  Texas  cut- 
off, has  moved  his  Outfit  to  Weatherford  and 
will  have  charge  of  the  work.  Mitchell  & 
Pigg,  promoters  of  the  line,  have  also  brought 
in  a  construction  outfit  from  west  Texas. 

Over  half  the  grade  for  the  DeLeon-Rising 
Star  extension  of  the  Texas  Central  R.  R. 
has  been  completed  and  track  laying  will  soon 
be  started.  The  extension  is  41  miles  long. 
A  meeting  of  the  stockholders  of  this  road,, 
which  is  novi-  controlled  by  the  Missour;,  Kan- 
sas &  Texas  Ry.,  will  be  held  at  Waco  or"  Sept. 
22  to  arrange  for  a  loan  of  $20,000,000.  the 
money  to  be  used  for  extensions,  betterments 
and  general  improvement. 

The  Nueces  River  Valley  Ry.,  Lee  Frisby, 
General  Manager,  Beeville,  is  reported  to  be 
about  to  establish  permanent  surveys  for  its 
projected  line  from  Beeville  to  Eagle  Pass. 
The  general  office^        '     '    "  =;  will  be  in  Bee- 

Surveys  have  bcw,    -, 1   from  Jacksboro 

bv  Will  S.  Clarke,  C  E.,  to  locate  a  route  be- 


tween Jacksboro  and  Gran,  18  miles,   for  the 
proposed  Jacksboro  &  Southern  R.  R. 

Utah. 

Engineers  of  the  Denver,  Northwestern  & 
Pacific  Ry.,  H.  A.  Summer,  chief  engineer. 
Denver,  Colo.,  are  reported  to  be  locating  a 
line  through  Provo  Canyon.  It  is  believed 
that  the  engineers  are  surveying  a  possible 
route  for  the  new  railroad  into  Utah,  down 
Provo  Canyon,  with  the  purpose  of  determin- 
ing which  of  the  three  proposed  routes,  the  one 
down  Hobble  creek,  Springville,  the  one 
through  Park  City  or  the  Provo  route,  will 
be  the  most  feasible. 

The  Oregon  Short  Line  R.  R.  is  planning 
several  extensions  for  its  yards  at  Brigham 
City. 

Something  of  a  tracklaying  record  seems  to 
have  been  made  on  the  .San  Pedro,  Los  .An- 
geles &  Salt  Lake  R.  R.,  three  miles  east  of 
Caliente,  when  a  gang  of  63  men,  under  the 
direction  of  Fred  M.  Bigelow,  supervisor  of 
bridges  and  buildings,  laid  2,700  ft.  of  track 
on  a  lO-degree  curve,  every  foot  of  it  in  a 
trestle  15  ft.  high,  in  four  hours.  It  is  claimed 
that  every  timber  in  this  trestle  was  measured 
and  cut  as  the  work  progressed. 

Virginia. 

The  Richmond.  Fredericksburg  &  Potomac 
R.  R.,  W.  H.  White,  president,  Richmond,  Va., 
has  completed  plans  and  arrangements  for 
eliminating  four  grade  crossings  on  the  belt 
line  in  Hearn, county  by  the  construction  of 
four  bridges,  ait  a  cost  that  will  exceed  $100,- 
000. 

The  Langborne  &  Ballard  Co.,  of  Lynch- 
burg, Va.,  has  been  incorporated  with  a  max- 
imum capital  stock  of  $17.5,000,  and  proposes 
to  build  railroads  and  other  public  work.  The 
incorporators  are:  C.  D.  Langhorne,  presi- 
dent. Greenwood;  E.  K.  Langhorne,  vice- 
president,  Manteno;  J.  D.  Ballard,  manager. 
Bedford  City;  F.  E.  Herring,  secretary.  Green- 
wood, Va. 

Washington. 

The  Little  River  Logging  Co.,  W.  F.  Dela- 
barre,  trustee.  Port  .\ngeles,  is  constructing  a 
standard  gage  logging  road  from  the  water 
front  at  Port  Angeles  to  the  southern  limits 
of  the  city  and  beyond. 

Nichols  &  Handley,  Tacoma,  Wash.,  have 
the  contract  for  clearing  the  right  of  way  for 
the  Northern  Pacific  joint  line  by  way  of  Old 
Town,  the  bay  shore  and  the  Narrows.  They 
will  commence  work  at  once,  moving  off  the 
buildings  on  the  right  of  way. 

Practically  all  right-of-wav  has  been  securt;d 
for  an  electric  line  from  Chehalis  to  Randle, 
This  is  to  be  part  of  an  electric  system  ex- 
tending from  eastern  Lewis  county  through 
Chehalis  and  Centralia  to  Grays  Harbor.  It 
is  said  that  the  project  is  backed  by  New  York 
capitalists,  having  $3,000,000  to  put  into  the 
enterprise.  The  proposed  route  goes  through 
Forest,  Ethel,  Salkum,  Silver  Creek,  Mossy- 
rock,  RifTe  and  on  to  Randle.  C.  Lewis  and 
W.  H.  .'Mien,  of  Chehalis,  are  interested  in  the 
project,  and  the  latter  has  done  cousiili  r.-iMc 
engineering  work  for  it. 

West  Virginia. 

The  Baltimore  &  Ohio  R.  R.  is  stated  to 
have  a  corps  of  engineers  at  work  at  Tunnel- 
ton  preparing  plans  for  a  new  tunnel  at  that 
place.  It  is  said  that  the  old  tunnel  will  be 
used  for  passenger  service  and  that  a  new 
double  track  tunnel,  .30  ft.  lower  and  80  ft. 
to  the  right  of  the  old  one.  will  be  constructed. 
It  is  estimated  that  the  new  tunnel  will  cost 
about  $2,000,000. 

The  Sunshine  Coal  &  Coke  Co.,  of  West 
Virginia,  has  been  chartered  with  a  capital 
stock  of  $1,500,000  and  proposes  to  mine  coal, 
manufacture  coke  ;i"''  '  '  '  a  railway  The 
incorporators  are  F  ks.  J.  E,   ' 

T.  ].  Lynch,  J.  R.  'i  1  W.  J.  Si 

all  of  Uniontown,  Pa. 

Carpenter  &  Boxley.  Roanoke,  Va..  have  a 
contract  with  the  Norfolk  &  Western  R.  R., 
for  a  change  in  the  line  of  the  road  at  Huger. 
W.  Va.,  which  includes  the  driving  of  two 
double-track  tunnels,  one  single-track  tunnel, 
and  also  for  raisin'.'  the  crrak-  and  lining  an 
old  single  track  tu'  '  which  will  cost 
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approximately  $400,000.  A  contract  has  also 
been  let  for'SVa  miles  of  double  track  near 
Glen  Alum.  \V.  Va. 

The  Coal  &  Coke  Ry.,  A.  M.  Smith,  Gen- 
eral Manager,  Elkins,  W.  Va.,  is  stated  to  be  ■ 
making  a  survey  for  a  line  which  \vill  con- 
nect the  Coal  &  Coke  with  the  M.  &  K.  R.  R. 
at  Morgantown.  and  will  run  over  the  latter 
road  as  far  as  Trowbridge  and  then  run  down 
Cheat  River  to  the  junction  of  the  Mononga- 
hela  and  Cheat  Rivers  at  Port  Marion.  It  is 
reported  that  the  new  line  is  to  be  built  by 
the  Coal  &  Coke  R.  R.  and  that  the  M.  & 
K.  will  have  an  interest  in  it. 
Wisconsin. 

Officials  of  tbe  proposed  Chicago  &  Wiscon- 
sin Valley  Ry.  have  asked  a  franchise  from  the 
city  of  Madison.  Wis.,  for  the  projected  elec- 
tric railway  from  iladison  to  Stevens  Point, 
Wis.  Permission  to  build  the  line  has  also 
been  asked  from  the  State  Railroad  Commis- 
sion. Practically  all  right  of  way  has  been 
obtained  and  necessary  capital  secured.  The 
line  will  be  about  130  miles  long  and  will  cost 
about  $20,000  per  mile. 

The  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  R.  R.  has  applied  to  the  State  Railroad 
Commission  for  a  certificate  to  build  a  line 
connecting  its  main  line  below  South  Su- 
perior with  the  property  on  Pokegama  bay, 
on  which  the  old  Mitchell-McClure  log  un- 
loading trestles  were  located.  The  line  which 
the  Soo  would  build  leaves  the  main  line  at 
about  what  would  be  75th  street.  Superior, 
and  follows  the  route  of  the  oredock  line  until 
it  is  within  the  city  limits.  Then  the  line 
runs  in  northwesterly  direction  across  sec- 
tion 4  and  5  to  the  terminal  on  the  waterfront. 

The  Twin  City  &  Lake  Superior  Ry.  Co., 
L.  N.  Loomis,  President,  440  Railway  Bldg., 
i\Iinneapolis,  Minn.,  is  to  locate  its  terminal  at 
Superior,  Wis.,  at  21st  St.  and  Logan  Ave. 
Survey  for  this  has  just  been  completed. 
This  company  projects  a  129  mile  line  from  St. 
Paul  and  Minneapolis. 

Joseph  Ellis,  of  Janesville,  resident  engineer 
of  the  Cincinnati  Construction  Co.,  which 
plans  to  construct  an  electric  railway  between 
Janesville  and  Madison,  has  filed  with  the  city 
clerk  of  Edgerton  a  certified  check  for  $5,000 
in  lieu  of  the  bond  that  was  demanded  by  the 
council  at  the  time  of  the  passage  of  the 
franchise.  This  increases  the  life  of  the  fran- 
chise and  similar  checks  will  be  filed  in  Janes- 
ville and  Stoughton  when  the  time  arrives. 
According  to  the  Edgerton  franchise  actual 
construction  work  must  begin  within  30  days 
after  the  filing  of  the  bond  or  check. 

The  State  Railroad  Commission  has  granted 
a  certificate  of  necessity  to  the  Fox  River  Val- 
ley Electric  Co..  which  purposes  building  an 
interurban  line  which  will  eventually  extend 
from  Appleton  and  points  on  the  east  shore  of 
Lake  Winnebago  to  Milwaukee. 

Canada. 

."\s  noted  in  our  last  issue  the  route  by 
which  the  Grand  Trunk  Pacific  Ry.  will  enter 
Rcgina.  .Sask..  has  been  given  out.  The  city 
Council  of  that  city  is  now  considering  a  prop- 
osition of  the  Canadian  Northern  for  joint 
passenger  facilities  with  the  G.  T.  P.,  and  to 
make  Regina  the  chief  divisional  point  for 
their  systems  in  Saskatchewan,  with  large 
shops  and  freight  terminals.  The  Canadian 
Northern  has  already  expended  upwards  of 
$300,000  on  property   for  terminals  at  Regina 


and  the  company  proposes  the  early  expendi- 
ture of  at   least   double   that  amount,   for  the 
establishment  of  the  necessary  equipment  of  its 
divisional  point  there. 

Advices  from  Seattle,  Wash.,  quote  Jean 
Wolkenstein,  President  of  the  British  Colum- 
bia &  Alaska  R.  R.  Co.,  as  stating  that  com- 
pany proposed  to  build  800  miles  of  railway 
traversing  the  valley  between  the  east  and  west 
ranges  of  British  Columbia  and  extending 
from  Vancouver  to  the  northern  British  Co- 
lumbia line.'  The  line,  as  projected,  will  extend 
from  Vancouver  via  Lytton  and  Fort  George 
and  thence  north.  The  company  also  is  con- 
templating a  line  into  Skagway  by  way_  of 
Telegraph  Creek  and  is  now  securing  the  right 
of  way.  Surveying  parties  are  now  in  the 
field. 

J.  A.  McGuire  is  stated  to  have  been  award- 
ed the  contract  for  constructing  a  railroad 
from  Pincher  Creek  Station  to  Pmcher  Creek, 
Alberta,  and  thence  through  the  valley  to  Card- 
ston. 

An  American  Company,  believed  to  be 
backed  by  the  J.  J.  Hill  interests,  is  having 
surveys  made  for  a  line  to  run  from  the 
American  boundary  to  Fort  McMurray  in  the 
far  North.  The  idea  is  to  have  this  as  a 
feeder  for  a  fourth  transcontinental  road, 
which  will  be  built  across  Canada  to  the  north 
of  existing  lines.  It  is  said  that  the  company 
will  build  100  miles  of  line  before  asking  the 
government  for  the  subsidy  of  $13,000  a  mile 
granted  to  all  railroad  companies  in  Alberta. 

P.  Perrigo,  Eganville,  Ont..  has  taken  a  sub- 
contract for  grading  10  miles  of  roadbed  for 
the  Grand  Trunk  R.  R.  in  Quebec. 

P.  Furlong,  Eganville.  Ont.,  and  Jas.  Hicks. 
Perth.  Out.,  are  reported  to  have  been  award- 
ed the  contract  for  building  the  trestles  and 
laying  the  steel  for  80  miles  of  line  for  the 
.Vlgomen  Central. 

Construction  work  was  commenced  July  25 
on  the  line  of  railway  by  which  the  Canadian 
Northern  Ry.  contemplates  tapping  its  coal 
areas  on  the  Brazeau  River,  from  Stettler,  Al- 
berta, east  of  Lacombe.  The  surveys  for  the 
line  have  all  been  completed  and  70  miles  of 
the  road  are  to  be  finished  this  year.  The 
line  will  cross  the  C.  &  E.  near  Lacombe,  and 
continue  northwest  into  the  Brazeau  coal 
fields.  It  is  the  intention  to  have  the  line  com- 
pleted and  in  operation  by  the  fall  of  next 
year.  The  line  will  be  continued  through  the 
Brazeau  fields  to  connect  with  the  main  line 
of  the  railway,  at  some  point  west  of  the  Mc- 
Leod  river. 

According  to  a  statement  of  C.  C.  Van  .A.rs- 
dol.  Chief  Engineer  of  the  Pacific  Coast  end 
of  the  Grand  Trunk  Pacific  Ry..  240  miles  at 
that  end  will  be  completed  by  next  summer. 
.\ccording  to  Mr.  Van  Arsdol,  rapid  progress 
is  being  made  from  the  Prince  Rupert  end  of 
the  road,  in  spite  of  the  fact  that  not  enough 
labor  is  procurable  to  carry  on  the  work  as 
fast  as  is  desired  by  the  engineers  in  charge. 
One  hundred  miles  of  grade  have  been  com- 
pleted, and  the  steel  laid.  Contractors  and  out- 
fits are  spread  over  the  entire  road  for  140 
miles  farther  into  the  mountains,  and  are 
rushing  the  construction  as  fast  as  possible. 
The  construction  of  this  end  of  the  road  is 
particularly  heavy,  owing  to  the  fact  that  from 
within  a  very  few  miles  of  the  coast  terminal, 
the  road  runs  east  through  a  mountainous 
country,  that  is  taking  all  the  skill  of  engi- 
neers to   conquer.     Steel   is   following  up  the 


grade  as  fast  as  it  is  completed,  and  when  the 
240  miles  have  been  finished  early  next  sum- 
mer east  of  Prince  Rupert,  the  road  will  be 
ready  for  operation  of  work  trains  for  that 
distance. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Canada  &  Gulf  Terminal  Ry. 
Hugh  Doheny  has  the  contract  for  this  work, 
his  superintendent  of  construction  being  J.  R. 
Cassidy,  late  supermtendent  at  Harvey  Junc- 
tion for  McDonald  &  O'Brien,  contractors  on 
the  Grand  Trunk  Pacific.  Mr.  Cassidy  is 
located  at  Little  Metis,  Que. 

Mexico. 

Construction  work  on  the  branch  line  of  the 
j\Iexico  Northwestern  Ry.  from  San  .-\ntonio 
station  on  the  main  line  running  from  Chihua- 
hua to  Minaca  and  Madera  to  Cusihuiriachic 
is  to  be  commenced  at  once  and  pushed 
through  to  completion.  It  is  estimated  that 
this  branch  line  which  will  be  about  24  kilo- 
meters long  can  be  finished  and  traffic  inaug- 
urated over  it  within  five  months  at  the  out- 
side after  construction  work  is  started.  R.  M. 
Dudley,  Chihuahua,  who  is  building  the  Ter- 
razas  Madera  line,  will  also  build  Cusihuir- 
iachic branch.  The  company  has  asked  the  de- 
partment of  communications  to  accept  the  20 
kilometers  of  track  from  Terrazas  to  the  new 
lumber  town  of  Pearson  and  as  soon  as  this 
is  done,  train  service  on  the  El  Paso  division, 
now  running  from  the  border  city  of  Juarez 
opposite  El  Paso,  Texas,  to  Nueva  Casas 
Grandes  will  be  extended  to  Pearson.  This 
extension  of  the  service  will  probably  take 
place  some  time  next  month.  The  track  is  laid 
for  30  kilometers  south  from  Pearson  toward 
Madera  and  for  about  18  kilometers  from  Ma- 
dera northward  toward  Pearson.  Contractor 
Dudley  has  grading  outfits  over  the  interven- 
ing distance  and  the  work  is  being  pushed  as 
rapidly  as  practicable.  By  the  middle  of  next 
year  it  is  expected  that  this  line  which  will  be 
about  116  miles  long,  will  be  completed  and 
the  El  Paso  and  Chihuahua  divisions  will  be 
connected. 

Bell,  Sims  &  Blackford,  City  of  Mexico, 
have  been  awarded  the  contract  for  the  re- 
construction of  60  kilometers  of  track  of  the 
National  Railways  of  Mexico  between  .\cain- 
baro  and  Uruapam.  The  National  Railways 
Company  has  commenced  the  reconstruction 
of  160  kilometers  of  track  from  Acambaro 
south  toward  Patzcuaro,  and  the  contract  just 
let  calls  for  the  building  of  two  sections  of  30 
kilometers  each,  one  from  .Acambaro  to  Ando- 
cutin  and  the  other  from  Morelia  to  the  vicin- 
ity of  Coapa,  all  in  the  state  of  Michoacan. 
The  remaining  100  kilometers  will  be  recon- 
structed by  the  National  Railways  and  the 
work  will  consist  largely  of  re-grading  the 
roadbed  to  accommodate  a  standard  gage 
track.  The  sections  awarded  by  contract  are 
really  new  lines  through  the  roughest  parts  of 
the  road.  The  heaviest  work  will  be  en- 
countered just  south  of  Acambaro.  There  will 
be  no  tunnelling  but  the  masonry  will  amount 
to  1.500,000  cubic  meters.  Bell,  Sims  &  Black- 
ford will  have  offices  in  Morelia  during  the 
next  eight  months  in  order  that  they  may  be 
near  their  contract.  The  contract  price  for 
the  work  will  amount  to  nearly  $1,000,000, 
IT.  S.  currency.  H.  M.  Taylor.  Buenavista 
Station,  City  of  Mexico,  is  Director  of  Con- 
struction for  the  National  Railways  of  Mex- 
ico. 


DRAINAGE,  IRRIGATION.  LEVEES  AND  CANALS 


Arkansas. 

Bids  were  opened  July  26  at  tire  office  of  the 
County  Clerk  at  Osceola,  Ark.,  for  construct- 
ing 75  miles  of  drainage  canal,  requiring  the 
moving  of  3.170,000  cu.  yds.  of  material.  The 
contract  was  let  to  Kochtitzky  &  Crumpacker, 
Cape  Girardeau,  Mo.,  at  7.34  cts.  per  cu.  yd. 
W.  E.  Ayres,  Memphis,  Tenn.,  is  Chief  Engi- 
neer of  the  District. 


California. 

Preliminary  steps  have  been  taken  to  raise 
the  levee  at  Nicolaus  and  for  a  distance  five 
miles  north  it  is  proposed  to  add  5  ft.  to  the 
height  of  the  present  levee.  E.  Von  Geldern, 
Yuba  City,  Cal.,  is  engineer. 

The  Sweetwater  Water  Co.,  B.  P.  Cheney, 
Los  Angeles,  President,  has  decided  to  increase 
the  height  of  the  Sweetwater  dam  15  ft.    The 


work    will    cost     -n    tlie      neighborhood      of 
$200,000. 

Colorado. 

Advices  from  Moline  state  that  the  board  of 
directors  of  the  Cottonwood  Reservoir  Co., 
together  with  Mr.  Hillery,  civil  engineer,  of 
CoUbran,  have  been  making  surveys  at  Cot- 
tonwood reservoir  with  the  view  of  raising 
the  Cottonwood  dam  5  ft.  higher. 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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The  McDowell  Construction  Co..  Lamar, 
Colo.,  was  awarded  a  contract  on  July  2"  for 
the  construction  of  the  outlet,  conduit,  tunnel, 
and  gates  of  Bradford  Lake,  or  Reservoir  No. 
1,  by  the  Pueblo  Rocky  Ford  Irrigation  Co.  of 
Pueblo.  Colo.  L'nder  the  terms  of  this  con- 
tract this  work  is  to  commence  by  Aug.  i 
and  is  to  be  completed  by  Jan.  1,  191L  The 
work  consists  of  160,000  cu.  yds.  of  excava- 
tion, the  construction  of  a  400  ft.  tunnel,  5x7 
ft.,  lined  with  concrete  throughout,  the  con- 
struction of  a  lined  shaft  or  well  for  oper- 
ating outlet  valves,  40  ft.  in  depth,  the  shaft 
being  tix8   ft. 

Florida. 

The  Furst-Clarke  Construction  Co.,  of  Bal- 
timore, Md.,  which  has  the  contract  to  cut 
the  canals  in  the  Everglades,  has  started  the 
dredge  Caloosahatchee  to  cutting  the  main 
south  canal  out  of  Lake  Okeechobee  south- 
ward. It  is  estimated  that  for  a  distance  of 
20  or  more  miles  south  of  the  lake  the  prog- 
ress will  be  very  rapid,  as  the  material  to  be 
excavated  consists  of  nothing  but  muck. 

The  Commandant  of  the  U.  S.  Naval  Station 
at  Key  West.  Fla.,  has  received  orders  to 
proceed  with  the  construction  of  the  quay  wall 
for  which  $13T,707.2'2  was  appropriated  under 
the  general  deficiency  act  approved  June  2o, 
1910.  This  quay  wall  was  previously  author- 
ized, plans  and  specifications  were  prepared 
and  proposals  were  invited  from  contractors, 
when  by  the  passage  of  the  sundry  civil  ap- 
propriation bill,  approved  March  3.  1909,  the 
appropriation  became  no  longer  available  and 
the  terms  of  this  bill  had  to  be  turned  into 
the  treasury.  The  bids  of  the  contractors  were 
therefore  not  considered  and  efforts  were 
made  to  have  the  money  reappropriated. 

Illinois. 

•f"Bids  will  be  received  at  the  office  of  J.  J. 
Corcoran.  Acting  Clerk  of  the  Sanitary  Dis- 
rict  of  Chicago,  Room  1500,  American  Trust 
Bldg.,  Chicago,  111.,  until  noon,  Aug.  10,  for 
the  construction  of  reinforced  concrete  ditch 
outfalls  on  the  north  shore  channel.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$300,  payable  to  the  order  of  the  clerk. 

Bids  were  opened  July  20  at  the  office  of 
Charles  W.  Brow-n,  Engineer,  Jacksonville, 
111.,  for  work  on  the  Meredosia  Lake  drained 
levee  district,  the  contract  being  awarded  on 
Julv  27  to  M.  J.  O'Meara  &  Son,  Cullom,  111. 
The  work  includes  149,199  cU.  yds.  ditch  work 
and  75,07C  cu.  vds.  levee  work. 

Bids  were  op'ened  July  23  by  the  Drainage 
Commissioners  at  Atkinson,  111.,  for  the  con- 
struction of  two  small  levees  and  a  highway 
grade  and  for  cleaning  out  portions  of  open 
ditches  in  Union  District  No.  1.  As  no  satis- 
factory bids  were  received  the  letting  was 
continued  for  three  weeks.  H.  E.  Reeves,  At- 
kinson, 111.,  is  Engineer. 

Indiana. 

•|«Bids  will  be  received  until  2  p.  m..  Aug.  13. 
bv  Drainage  Commissioner,  of  Henry  County 
at  Surveyor's  office  in  Newcastle,  Ind..  for  the 
construction  of  a  drain.  Charles  E.  Byrkett  is 
Commissioner. 

Kansas. 

The  Countv  Commissioners  of  Shawnee 
County,  Topeka,  are  planning  to  go  ahead  with 
the  construction  of  the  South  Side  Dike  at 
Topeka.     It  is  proposed  to  build  the  dike  as 


Miles 
below 
Station.    Cairo.  Cu.  yds.      (1.)       , 

Lownr  Yazoo  Levee  District,  in  Mississippi; 


far  as  possible  of  the  dirt  taken  from  the  ex- 
cavation under  the  new  span  on  the  south  end 
of  the  Milan  bridge  and  then  to  build  a  con- 
crete dike  from  the  end  of  the  earth  dike  west 
to  the  limit  recommended  by  the  county  en- 
gineer. F.  B.  Siminns  is  County  Commission- 
er. 

Louisiana. 

^Bids  will  be  asked  by  Capt.  R.  R.  Ralston, 
U.  S.  Engineer,  St.  Charles  .Vvc..  New  Or- 
leans, La.,  until  11a.  m.,  Aug.  9,  for  the  con- 
struction of  about  2(i,000  cu.  yds.  of  earth 
work  in  the  Lake  -Borgne  Levee  District. 

Michigan. 

4«Bids  are  asked  until  3  p.  m.,  Aug.  30,  by 
Col.  C.  McD.  Townscnd,  U.  S..  Engineer, 
Jones  Bldg..  Detroit.  Mich.,  for  canal  con- 
struction,  etc..     at      Sault     Ste.    Marie,    Mich. 

The  work  includes :  Excavation,  dredging, 
navigation  canal,  47.700  cu.  yds. ;  dry  work, 
navigation  canal,  275.0(10  cu.  yds.;  dry  work, 
head  race  and  forebay  of  water  power  canal, 
1.5.000  cu.  yds.;  dredging,  head  race  and  fore- 
bay,  15,000  cu.  yds. ;  channeling.  3G,CO0  sq. 
yds. ;  crib  framing  and  placing,  timber,  154,- 
000  cu.  yds.;  crib  filling,  13,000  cu.  yds.;  con- 
struction and  removal  of  west  cofferdam,  head 
race  and  forebay ;  construction  of  new  north 
dike,  1.900  lin.  ft. ;  concrete  (exclusive  rf 
cement),  22.000  cu.  yds.;  cement.  27..500  bbls. ; 
vitrified  paving  brick.  15,000. 

Missouri. 

R.  H.  and  G.  .\.  .McWilliams,  1600  Steger 
Bldg.,  Chicago,  111.,  have  been  awarded  the 
contract  for..constructing  a  drainage  ditch  for 
Livingston  County,  bids  for  which  were 
opened  July  28  at  Chillicothe,  Mo.,  by  Thomas 
Hurst,  County  Engineer.  The  contract  price 
was  $3t),.500  and  the  work  includes  the  con- 
struction of  a  dredge  ditch  with  eight  steel 
highway  bridges  of  40  ft.  spans,  14  farm  cross- 
ings and  10  water  gates  in  Drainage  District 
No.  13.  The  ditch  will  be  51,800  ft.  in  length 
and  will  include  208.7()fi  cu.  vds.  of  excava- 
tion. The  ditch  will  be  12  ft.  wide  at  the 
bottom  and  7  ft.  deep. 

Mississippi. 

C.  W.  Hunter,  Mempliis,  Tenn.,  at  $1.75  per 
cord,  was  the  only  bidder  for  furnishing  the 
Mississippi  River  Commission,  Third  District, 
with  about  30,000  cords  of  willow  brush  and 
poles.  Bids  were  opened  July  21  at  Vicksburg, 
Miss. 

T.  S.  Shields  of  Greenville,  Miss.,  has  fin- 
ished his  contract  for  construction  of  a  levee 
on  White  River  and  has  his  outfit  laid  up  at 
Memphis,  Tenn.,  for  the  time  being. 

Bids  were  opened  Julv  21  at  the  office  of  the 
U.  S.  Engineer,  Vicksburg,  Miss.,  for  a  con- 
siderable amount  of  levee  work,  the  bids  re- 
ceived being  as  follows:  (1)  standing  for 
Lawrence  Bros.,  Leonard  &  Co.,  Memphis, 
Tenn.;  (2)  for  O.  A.  Gibson,  Natchez,  Miss.; 
(3)  for  W.  T.  &  E.  M.  Lawrence  &  Co.,  Rose- 
dale,  Miss.;  (4)  for  Linnan  Bros..  Baton 
Rouge,  La.;  (5)  for  H.  F.  Garbish,  Vicksburg, 
Miss.;  (d)  for  Jno.  G.  Sessions,  Filler,  Miss.; 
(7)  for  W  C.  Mullen,  Vicksburg,  Miss.;  (8) 
for  Shields  &  Miller,  Greenville,  Miss.;  (9) 
for  Roach  &  Stansell,  Memphis,  Tenn.;  (10) 
Clark  &  Parker,  Natchez,  .Miss.;  (11)  Clark 
Babbitt  &  Co.,  Vicksburg,  Miss.;  (12)  J.  B. 
Lewis,  Lake  Village,  Ark.;  (13)  Donoven  & 
Daley,  Lake  Providence,  La.;  (14)  Helgason 
Bros.,'  y!ck.sburg.  Miss. 


The  following  bids  were  received  Jul>  21  at 
the  U.  S.  Engineer's  Office  at  Vicksburg,  Miss., 
for  furnishing  and  delivering  about  30,000  ci^. 
yds.  of  riprap  stone  for  the  .Mississippi  River 
Commission,  Third  District;  C.  C.  Hutch- 
machcr  &  Co.,  Grand  Tower,  111.,  $2.49  per  cu. 
yd.  for  10,000  cu.  yds.  delivered  on  contrac- 
tor's barges  between  mouth  of  White  River. 
.•\rk.,  and  Greenville.  Miss.,  and  betiveen 
Greenville  and  ,\lbemarle  Bend.  Miss.;  Oscar 
F.  Barnett,  Cincinnati.  O.,  $2.40  per  cu.  yd., 
for  10,000  cu.  yds.  delivered  on  contractor's 
barges  between  White  River  and  Greenville, 
and  $2.05  per  cu.  vd.  on  barges  between  Green- 
ville and  Albemarle  Ben<l.  For  20,00<l  cu.  yds. 
delivered  on  U.  S.  barges  at  Vicksburg,  John 
Riess,  New  Orleans,  La.,  bid  $2.23  per  cu.  yd., 
and  Jas.  B.  Miles,  Jr..  Helena,  .\rk..  bid  $1.75 
per  cu.  vd.  for  a  like  amount  for  delivery  f.  o. 
b.  at  Helena,  Ark.  For  20,000  cu.  yds.  deliv- 
ered on  the  bank  the  following  bids  were  re- 
ceived :  .At  Vicksburg.  John  Riess,  New  Or- 
leans. La..  $l.9«;  Richard  M.  Murphy,  New 
Orleans,  La.,  $2.fi0;  and  at  Greenville,  F.  W. 
Katterjohn  Construction  Co.,  Paducah,  Ky., 
$2.20  and  $2.00. 

New  York. 

•{•Bids  will  be  received  until  noon,  .Aug.  23, 
by  the  Superintendent  of  Public  Works,  F. 
C.  Stevens,  .Albany,  N.  V..  for  the  following 
contracts:  No.  27  A,  Champlain  Canal,  Sec. 
2;  Contract  No.  67,  Erie  Canal.  Sec.  10;  Con- 
tract 79,  Oswego  Canal,  Sec.  11. 

Ohio. 

Boyd  &  Lyons,  Dayton.  O.,  are  working 
some  20  teams  on  their  contract  for 
the  construction  of  the  levee  on  the 
east  side  of  Miami  river  from  the 
Trenton  bridge  to  Middletown,  a  distance  of 
nearlv  two  miles,  and  are  said  to  be  seeking 
more  teams  in  order  to  finish  the  work  within 
the  contract  time  of  150  days. 
Oregon. 
Work  has  been  resumed  by  the  government 
and  bridge  contractors  on  the  Celilo  Canal. 
Winters.  Caughren  &  Smith,  Seattle,  Wash., 
have  the  contract  for  about  14,000  ft.  of  the 
canal  and  it  is  expected  that  this  portion  ot 
the  work  will  be  completed  by  next  May.  The 
government  will  build  5%  miles  of  the  canal 
and  has  about  500  laborers  at  work.  Major 
James  F.  Mclndoe.  U.  S.  Engineer,  Portland. 
Ore.,  has  charge  for  the  government. 
Utah. 
The  Provo  Reservoir  Co.  has  secured  a  loan 
of  $50,000  to  be  used  for  construction  pur- 
poses. 

Vermont. 

4«City  Clerk  of  Barre,  Vt.,  will  receive  bids 

until  7  p.  m.,  .\ug.  11,  for  the  excavation  of 

a   new   river  channel,  buildings     walls  at  the 

sides,  ripraping-  the  bottom,  refilling  the     old 

river  bed,  building  about  500  lin.  ft.  of  culvert 

and  other  work  incidental  thereto.     Each  bid 

must  be  accompanied  by  a  certified  check  for 

$500.    James  Mutch  is  Slayor. 

Mexico. 

The  Balses  Power  &  Irrigation  Co.,  which 

is  being  promoted   by   .\.   B.   .Adams  &   Co., 

New   'i'ork  City,  is  reported  to  have   secured 

$200,000   capital    for   developing   its     Mexican 

concession  in  the  Balses  District.    Lie  Francis- 
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MISCELLAN'EOUS       CONSTRUCTIONS 


California. 

The  following  bids  were  received  by  the  city 
of  Oakland  for  constructing  the  Livingston 
St.  pier:  H.  Gould,  $127,219;  Mercer-Fraser 
Company,  $135,000;  Healey-Tibbets  Construc- 
tion Company,  $119,982;  Thompson  Bridge 
Company,  $125,000;  same  company  (alternate 
design),' $112,900;  Pacific  Construction  Co., 
$145,300;  Metropolis  Construction  Company, 
$129,775;  Burrell  Bridge  &  Construction  Com- 
panv,  $131,300;  Colton  Brothers  &  Company, 
$119,790.  The  pier  will  be  125  feet  wide  and 
300  feet  long,  and  will  be  of  reinforced  con- 
crete. 

The  Abbot  Kinney  Co.  is  considering  build- 
ing a  pier  at  the  foot  of  Mildred  Ave.,  Venice. 

The  Stanley  Construction  Co.,  San  Fran- 
cisco, Cal.,  has  been  awarded  the  contract  by 
the  Sacramento  Valley  Irrigation  Co.  of  Wil- 
lows, for  constructing  concrete  culverts  luider 
Willows  and  Walker  Creeks  for  the  Glenn 
Canal. 

Steps  are  being  taken  at  Long  Beach  for  the 
building  of  a  series  of  docks  encircling  the 
bay.  The  estimated  cost  is  about  $500,000.  S. 
J.  Abrams,  Long  Beach,  is  interested. 

District  of  Columbia. 

^Bids  will  be  received  by  Capt.  F.  C.  Boggs, 
General  Purchasing  Officer.  Isthmian  Canal 
Commission.  Washington.  D.  C,  until  August 
3,  for  furnishing  the  following  repair  parts 
for  19-yard  Oliver  dump  cars :  300  gaskets, 
cylinder,  as  per  drawing,  Fl-465,  gaskets  to  be 
of  best  quality,  suitable  for  use  on  cylinders 
operating  under  70-pound  air  pressure,  and 
150  leathers,  piston  packing. 

Florida. 

^■Bids  will  be  received  by  Capt.  George  R. 
Spaulding,  U.  S.  Engineer,  Jacksonville,  Fla., 
until  Noon,  August  24,  for  dredging  and  re- 
moving rock  in  Biscayne  Bay,  Fla. 

Illinois. 

4*Bids  will  be  received  by  Maj.  Thomas  H. 
Rees,  U.  S.  Engineer,  Chicago,  111.,  until  10 
a.  m.,  August  8,  for  dredging  and  rock  ex- 
cavation in  the  Chicago  River,  III. 

Kansas. 

4«Bids  will  be  received  until  August  10  by 
the  Constructing  Quartermaster,  Fort  Riley, 
Kan.,  for  furnishing  miscellaneous  pipe  fit- 
tings, plumbers'  supplies,  etc. 

The  Kansas  Gas  &  Electric  Co.  has  secured 
a  site  between  3rd  St.  and  the  Arkansas  River 
at  Wichita,  Kan.,  for  its  new  $575,000  plant. 

•J*Bids  will  be  received  by  the  Constructing 
Quartermaster,  Fort  Riley,  Kan.,  until  August 
9,  for  furnishing  1  Armstrong  hand  machine, 
48  tap  plugs,  230  boiler  tubes,  12  grate  rests, 
12  arc  liners,  9  baffle  plates,  12  coal  guards, 
72  drilled  rivets,  72  cotter  pins,  39  grate 
wedges,  72  drill  rivets,  50  lbs.  of  sheet  pack- 
ing, 18  radiator  valves,  36  air  valves,  12  doors 
for  heater,  parts  for  Model  heater,  500  fire 
brick,  250  manganese  pipe  coverings,  3  verti- 
cal tanks,  2  tobasco  heaters,  etc. 

Louisiana. 

The  following  bids  were  received  July  26  by 
the  Board  of  Port  Commissioners  of  New  Or- 
leans, La.,  for  roofing  for  the  Branch  M.  King, 
the  Eighth-Harmony,  Sixth  St.,  Third  St.  and 
Soraparu  St.  wharf-sheds:  New  Orleans  Roof- 
ing &  Metal  Works —  Ready-to-lay  roofing, 
$3.04  a  yard;  built-up  roofing,  $3.24  a  yard. 
Philip  Carey  Co. — Rcady-to-lay  roofing,  $3.45  a 
yard.  A.  J.  Nelson  Manufacturing  Co. — Built 
up  roofing,  $2.65  a  yard.  A.  H.  White  Co.— 
Ready-to-lay  roofing,  $2.75  a  yard;  built-up 
roofing,  $3.03  a  yard.  Kracke  &  Flanders — 
Built-up  roofing  $3.24  a  yard.  Atkinson  & 
Blake— Ready-to-lay  roofing,  $2.45  and  $2.77  a 
yard;  built-up  roofing,  $2.95  a  yard.  Warren 
Ehret  Company — Built-up  roofing,  $3.75  a 
yard.      Racarisse    Roofing     Co. — Ready-to-lay 


roofing,  $4,15,  $3.82,  $2.27,  $2.45,  $2.75  and  $2.86 
a  yard;  built-up  roofing  $3.00  a  yard. 
Maine. 

4>Lieut.  Col.  George  A.  Zinn,  U.  S.  Engi- 
neer, 537'  Congress  St.,  Portland,  Me.,  will 
receive  bids  until  Noon,  August  22,  for  dredg- 
ing in  Stockton   Harbor,  Me. 

Massachusetts. 

•J-Board  of  Harbor  and  Land  Commission- 
ers, 131  State  House,  Boston,  Mass.,  will  re- 
ceive bids  until  2  p.  m.,  Sept.  2,  for  the  con- 
struction of  a  stone  pier  or  wharf  to  be  known 
as  Pier  No.  6,  South  Boston.  It  will  be  1,200 
ft.  long  and  300  ft.  wide,  the  solid  filling  to 
be  enclosed  by  a  granite  sea-wall,  41  ft.  high 
and  2,700  ft.  long;  also  the  filling  of  a  street 
100  ft.  wide  and  about  850  ft.  long,  the  outer 
face  to  be  enclosed  by  a  granite  sea-wall 
about  645  ft.  long  on  a  pile  foundation.  The 
quantities  of  material  to  be  furnished  and 
work  to  be  done  are  substantially  as  fol- 
lows ;  Dredging.  414,600  cu.  yds. ;  filling  with 
dredged  material,  274,600  cu.  yds.;  gravel  to 
be  furnished,  94,000  cu.  yds.;  riprap  and  stone 
back-ballast,  40,200  cu.  yds.;  spruce  piles, 
1,295  piles;  concrete,  730  cu.  yds.;  stone  ma- 
sonry below  low  water,  45,750  cu.  yds. ;  stone 
masonry  above  low  water,  14,100  cu.  yds. ; 
bulkhead,  95  lin.  ft. ;  fenders  on  face  of  wall, 
2,700  lin.   ft. 

Michigan. 

W.  C.  Cornwell,  of  Saginaw,  and  a  number 
of  wealthy  Chicago  business  men  have  pur- 
chased 400  acres  of  land  near  Clare  and  will 
build  a  summer  resort.  They  will  dam  the  wa- 
ters of  Beebe  lake  and  raise  a  section  of  it  to 
an  altitude  of  70  ft. 

Minnesota. 

O.  H.  Case  &  Son,  Civil  Engineers  of- Foun- 
tain, Minn.,  are  preparing  plans  for  a  water 
power  plant  for  the  village  of  Preston,  Minn. 
G.  A.  Love  is  Mayor. 

New  Jersey. 

The  city  council  of  Trenton.  N.  J.,  has  voted 
a  bond  issue  of  $50,000  to  the  Dock  Committee 
with  which  to  acquire  lands  and  develop  wdiarf 
facilities  for  the  city  along  the  Delaware  Riv- 
er front. 

Eugene  Boehm,  Atlantic  City,  N.  J.,  at  $3.- 
342.  was  low  bidder  July  25,  at  the  office  of 
the  V.  S.  Engineer,  Wilmington,  Del.,  for  re- 
moving the  wreck  of  the  steamship  Oakdene, 
lying  sunk  in  the  Atlantic  Ocean  off  the  coast 
of  Virginia. 

New  York. 

^Bids  will  be  received  by  Wendall  L.  Simp- 
son, Commissary  Purchasing  Officer,  Panama 
R.  R..  24  State  St.,  New  York  City,  until 
August  5,  for  furnishing  under  circular  P-298 
elbows,  tees,  valves,  packing,  nuts,  iron  steel, 
screws,  tacks,  handles,  hose,  nuts,  rivets,  files, 
nails,  pipe  wire,  wrenches,  etc. 

^Commissioner  of  Docks,  Calvin  Tomp- 
kins, Department  of  Docks  and  Ferries,  Pier 
"A"  Foot  of  Battery  Place,  North  River 
Borough  of  Manhattan,  New  York  City,  will 
receive  bids  until  Noon,  August  8.  for  fur- 
nishing and  delivering  about  25,000  cu.  yds. 
of  riprap  stone  in  place. 

•J«Bids  will  be  received  by  Calvin  Tomp- 
kins, Commissioner  of  Docks,  Department  of 
Docks  and  Ferries,  Manhattan,  New  York 
City,  until  Noon,  August  8,  for  furnishing 
all  labor  and  material  required  for  dredging 
about  200,000  cu.  yds.  in  the  North  Rfver, 
Borough    of   Manhattan. 

•{•Bids  will  be  received  until  Noon,  August 
20,  by  Col.  W.  H.  Black,  U.  S.  Engineer,  710 
Army  Bldg.,  New  York,  N.  Y.,  for  dredging 
and  removing  ledge  and  broken  rock  in 
Larchmont  Harbor,  N.  Y. 

John  F.  Fitzpatrick  &  Sons,  Plattsliurg.  N. 
Y.,  have  been  awarded  the  contract  for  con- 
structing the  West  Brook  dam   for  the  city  of 


Plattsburgh.    The  contract  price   was  .$24,417. 
Bids  were  opened  July  22. 

The  Herbert  Engineering  Co.,  Easton,  Pa., 
has  been  awarded  the  contract  at  $6,095  for 
constructing  a  concrete  dam  for  the  city  of 
Batavia.  The  dam  will  contain  600  cu.  yds.  of 
concrete.     Bids  were  opened  July  23. 

The  New  York  Dock  Ry.  of  New  York 
Citv,  incorporated  last  May  with  a  capital 
stock  of  $500,000,  has  applied  to  the  Public 
Service  Commission  of  New  York  City  for 
permission  to  lease  and  operate  the  railroad 
properties  of  the  New  York  Dock  Co.,  which 
lieretofore  have  been  operated  by  the  dock 
company  in  connection  with  its  large  ware- 
house business  in  Brooklyn.  It  is  said  that 
the  railway  company  will  seek  subsequently  to 
extend  the  existing  railway  system  and  make 
it  more  effective  as  a  freight  handler  along  the 
Brooklyn  waterfront.  John  B.  Summerfield, 
New  York  City,  is  President. 

Calvin  Tomkins,  Commissioner  of  Docks 
and  Ferries  of  New  York  City,  has  designated 
a  committee  of  engineers  from  his  department 
to  confer  with  engineers  in  the  Brooklyn  Navy 
Yard  on  a  plan  to  have  the  city  build  a  dry- 
dock  to  the  Brooklyn  water  front.  The  pro- 
posed drydock  will  be  at  least  1,000  feet  long, 
and  a  rental  would  be  charged  to  each  vessel 
using  it. 

Ohio. 

Dredging  work  for  the  new  shipyard  site  at 
Ashtabula  is  well  along.  The  Two  Rivers 
Dredge  &  Dock  Co.  has  a  dredge  on  the  work, 
and  Greiling  Bros.,  Green  Bay,  Wis.,  also  have 
placed  a  dredge  on  the  job.  Bids  are  soon 
to  be  asked  for  the  beginning  of  the  work  on 
the  new  outer  harbor  there.  The  first  work 
will  be  the  completion  of  the  west  breakwater 
and  the  removal  of  a  part  of  the  old  east 
breakwater.  The  west  breakwater  will  be  fur- 
ther extended  toward  the  shore  and  continued 
out  into  the  lake  for  1,700  feet.  After  that 
the  new  east  breakwater  extension  will  be  un- 
dertaken. This  will  extend  eastward  1,800 
ft.  and  shoreward  2.700  ft.  The  entire  new 
outer  harbor  when  completed  will  cost  $1,285,- 
529. 

Tennessee. 

•J«Bids  will  be  received  until  Noon,  August 
10,  by  M.  L.  Walker,  Major,  U.  S.  Engineers, 
Room  20,  Custom  House,  Memphis,  Tenn., 
for   furnishing  riprap   stone   and  spalls. 

Texas. 

The  construction  of  a  large  dam  across 
Mexico  Creek,  two  miles  east  of  Baird,  is  pro- 
posed by  officials  of  the  Texas  &  Pacific.  W. 
D.  Boyclstun,  Baird,  is  interested. 

Utah. 

The  Johnson  Iron  Works,  Ltd.,  Julia  and 
Delta  sts..  New  Orleans,  La.,  has  been  award- 
ed a  contract  at  $39,000  for  the  construction 
of  a  steel  hull,  stern  wheel  tow  boat  for  the 
U.  S.  Engineer's  Office.  Bids  were  opened  at 
New  Orleans  on  July  28. 

Plans  are  to  be  prepared  for  a  large  hydro- 
electric development  for  the  Davis  &  Weber 
Counties  Canals  in  Utah.  This  canal  is  one  of 
the  most  important  irrigation  systems  in  the 
state  of  Utah.  It  is  17  miles  long  and  carries 
a  maximum  of  750  sec.  ft.  of  water,  serving  at 
present  more  than  500  fruit  orchards  and 
farms  in  the  counties  indicated  by  its  name. 
This  canal  is  diverted  from  the  Weber  River 
at  the  mouth  of  the  Weber  Canyon.  The  canal 
is  carried  from  here  along  the  side  of  a 
stretch  of  hills  overlooking  the  Uintah  Valley. 
At  a  certain  point  on  this  canal,  four  miles 
from  the  mouth  of  the  Canyon,  there  exists  a 
sheer  drop  of  220  ft.  to  the  valley  below.  This 
head  will  be  utilized  in  conjunction  with  a 
hydro-electric  power  station  in  the  valley,  the 
discharge  to  be  returned  to  the  Weber  river. 
The  maximum  power  available  is,  approx- 
imately, 15,000  H.P.  The  initial  installation 
will  be  designed  to  develop  about  6,000  H.P. 
H.  A.  Strauss,  Vice  President  and  Chief  Engi- 
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neer  of  the  Falkenau  Electrical  Construction 
Co.,  Chicago,  111.,  is  Consulting  Engineer  for 
the  work. 

Washington. 

The  city  of  Olyrapia,  Wash.,  is  reported  to 
be  calling-  for  bids  for  constructing  a  large 
(ill  at  the  head  of  the  bay  north  of  Third  St., 
known  as  the  Carlyon  reclamation  project. 
This  till  comprises  about  19  blocks  and  is  de- 
signed to  provide  a  large  tract  of  waterfront 
land  for  cheap  factory  sites.  The  estimates  of 
City  Engineer  Van  Epps  call  for  a  fill  of  501,- 
1G5  cu.  yds.   of   dirt  to  be  dredged   from  the 


channel,  and  bulkhcading  all  the  way  around, 
the  estimated  cost  being  $102,297.20. 

The  City  of  Tacoma  proposes  to  construct  a 
city  dock  and  market  on  the  water  front  be- 
tween nth  and  loth  Sts.  The  city  is  reported 
to  have  invited  sketch  plans  for  the  struc- 
tures, these  plans  to  be  submitted  to  W.  C. 
Raleigh,  City  Engineer,  by  Aug.  10.  A  prize 
of  $150  is  to  be  given  lor  the  plans  that  are 
considered  the  best. 

Wisconsin. 

•I«Bids  will  be  received  at  the  Forest  Prod- 
ucts Laboratory,  Madison,  Wis.,  until  2  p.  ni., 


.\iigust  12,  for  the  labor  and  material  neces- 
sary for  installing  on  Forest  Service  foun- 
dations, electrical  equipment  for  driving  a  500 
hp.  ground  wood  pulp  grinder  in  the  Forest 
Service  Ground   Wood   Laboratory. 

Canada. 

4*renders  will  be  received  until  Noon, 
Sept.  1,  by  P.  G.  Keyes,  Secretary,  Depart- 
ment of  Interior,  Ottawa,  Ont.,  for  furnish- 
ing iron  posts  for  use  on  the  survey  of  Do- 
minion lands  to  be  delivered  as  follows : 
l-5,00(i  to  Winnipeg;  10,000  to  Prince  Albert; 
12,000  to  Edmonton. 


BRIDGES         AND         BUILDINGS 


California. 

L.  M.  Scott,  San  Jose,  Cal.,  has  been 
awarded  the  contract  at  $4,.380  for  construct- 
ing a  concrete  bridge  over  Guadalonpe  Creek 
on  the  Alameda  road  for  the  county  three 
miles  from  San  Jose.  Bids  for  the  work 
were  opened  July  2.5. 

Advices  from  HoUister,  Cal.,  state  that  the 
County  Commissioners  have  decided  to  con- 
struct a  new  steel  bridge  across  the  Salinas 
River  near  Metz  station  at  a  cost  of  $33,000. 

According  to  an  announcement  reported  to 
have  been  made  by  President  Ripley,  the  Santa 
Fe  Ry,  is  planning  the  construction  of  a  new 
bridge  on  its  San  Diego  branch  over  the  Santa 
Ana  River  in  California,  to  cost  approximate- 
ly $12.5,000.  According  to  the  proposed  plans 
the  bridge  will  consist  of  11  90-ft.  steel  gird- 
ers and  will  rest  on  large  concrete  piers  and 
abutments. 

At  a  special  meeting  of  the  Marysville.  Cal.. 
City  Council  the  following  bids  were  opened 
for  the  construction  of  new  floor  on  the  ap- 
proach to  the  Feather  River  bridge :  Marders 
&  Beere,  Marysville.  $6,975;  Pacific  Construc- 
tion Company,  $7,130 ;  Western  Bridge  and 
Construction  Company,  Sacramento,  $5,290 ; 
Ed.  Malley,  San  Francisco,  $5,700.  The 
awarding  of  the  contract  is  pending  the  agree- 
ment of  the  County  Supervisors  to  bear  one- 
half  the  expense. 

Information  from  San  Francisco,  Cal.,  is  to 
the  effect  that  the  Supervisors  have  authorized 
the  Board  of  Public  Works  to  contract  for  the 
completion  of  the  southern  section  of  the  Mis- 
sion viaduct ;  also  the  second  section  of  the 
distribution  system  of  the  auxiliary  water  sys- 
tem. 

Commissioners  of  Napa  County,  Napa, 
Cal.,  have  decided  to  construct  two  stone 
bridges   on  the   Browns  Valley  road. 

The  contract  for  the  Walker  Creek  bridge 
in  Willows.  Cal.,  mentioned  in  our  last  issue, 
has  been  awarded  by  the  Board  of  Supervi- 
sors to  Bid    \/illiams  of  Willows   for  $1,875. 

District  of  Columbia. 

•{•Bids  are  asked  by  Walter  H.  L.  Pettus, 
Constructing  Quartermaster,  Walter  Reed 
General  Hospital,  Takoma  Park,  Washington, 
D.  C,  until  noon,  August  IT,  for  the  con- 
struction, etc.,  of  one  army  nurse  corps  home 
and  one  mortuary  at  the  Walter  Reed  Gen- 
eral  Hospital,  Takoma   Park,   D.  C. 

^•Bids  will  be  received  until  noon,  August  5, 
by  W.  M.  Hays,  Secy.  U.  S.  Department  of 
Agriculture,  Washington,  D.  C,  for  extending 
and  improving  the  steam  heating  system  in 
the  buildings  of  the  weather  bureau,  24th  and 
M.   sts..  northwest,  Washington,  D.  C. 

•{•Department  of  Interior,  Frank  Pierce, 
Washington,  D.  C,  .A.cting  Secretary,  will  re- 
ceive bids  until  2  p.  m.,  August  8,  for  the 
installation  of  a  vacuum  heating  system  for 
the  Pension  Office  building,  Washington,  D.  C. 

Florida. 

^•Bids  will  be  received  about  the  middle  of 
August  by  the  County  Superintendent  of  Edu- 
cation, Fort  Myers,  Fla.,  for  the  erection  at 
Fort  Myers  of  a  school  building. 

,\t  the  July  meeting  of  the  Hillsborough 
County  Commissioners  at  Tampa,  Fla.,  the 
construction  of  a  new  steel  bridge  across  the 
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Palm  River  at  South  Tampa  was  ordered. 
The  bridge  will  be  a  modern  structure  and  is 
estimated  to  cost  $9,000. 

Georgia. 

•^Bids  will  be  received  until  10  a.  m.,  .Au- 
gust 17,  by  R.  V.  LaDow,  Superintendent  of 
Prisons,  Department  of  Justice,  Washington. 
D.  C,  for  furnishing  and  delivering  at  the 
United  States  penitentiary  at  Atlanta,  Ga.,  con- 
duit, outlet  boxes,  etc.,  for  electric  light,  tele- 
phone and  clock  outlets  for  the  hospital  build- 
ing. 

Illinois. 

•^Bids  will  be.  received  by  F.  M.  DeLapp, 
Town  Clerk,  of  South  Ottawa,  P.  O.  Ottawa, 
111.,  until'  1  p.  m.,  August  5,  for  the  construc- 
tion of  a  bridge  over  Covel  Creek  on  the  boun- 
dary line  between  section  36,  town  of  South 
Ottawa  and  Section  31,  town  of  Fall  River. 

Commissioners  of  Vermilion  County,  Dan- 
ville, 111.,  have  awarded  the  contract  to  the 
Paris  Bridge  Co.,  for  the  construction  of  two 
steel  bridges,  one  located  on  Salt  Creek  near 
Catlin,  for  $8,500,  and  the  other  in  the  city 
of  Danville  for  $2,000. 

Town  Council  of  Rockdale,  suburb  of  Joliet, 
111.,  at  a  recent  meeting  started  a  movement 
toward  the  construction  of  a  new  bridge  over 
the  Illinois  &  Michigan  Canal  at  Midland  A\e. 
Right  of  way  has  been  donated  and  a  com- 
mittee appointed  to  take  the  matter  up  with 
the  canal  commissioners. 

Upon  investigation  the  highway  commis- 
sioners and  officials  of  the  Joliet  &  Southern 
Traction  Co.  found  that  a  large  amount  of 
work  will  be  necessary  in  order  to  operate 
cars  over  the  Jackson  street  viaduct,  which  is 
now  under  construction  in  Joliet,  111.  The 
work  necessary  will  include  the  construction 
of  a  big  fill  and  extensive  grading  at  the  east 
approach  and  the  Spring  Creek  bridge  east 
of  the  new  structure  will  also  have  to  be  re- 
inforced. 

The  Cass  County  Board  at  Virginia,  111.,  is 
preparing  to  let  a  contract  for  the  construction 
of  seven  concrete  bridges  and  culverts.  Plans 
and  specifications  were  prepared  for  the  work 
under  direction  of  the  State  Highway  Engi- 
neer. 

The  contract  for  the  construction  of  the 
new  bridge  over  the  North  Fork  of  the  Sanga- 
mon River  on  the  Mt.  Auburn  Road  leading 
out  of  Illiopolis,  ni..  to  Christian  County  has 
been  let  to  Frank  R.  Miller,  Springfield,  III. 
His  bid  was  as  follows :  160  ft.  span,  tubes 
one  end  and  concrete  the  other,  $6,399;  140  ft. 
span  on  four  tubes,  wood  floor.  $6,300;  160  ft. 
span,  concrete  at  both  ends,  $6,500;  140  ft. 
span,  concrete  at  both  ends,  wood  floor,  $5,500. 

Indiana. 

4»Board  of  Hospital  Trustees.  Central,  Ind., 
will  receive  bids  until  10  a.  m.,  ,\ugr..Ct  3,  for 
the  necessary  labor  and  material  for  the  con- 
struction of  a  new  upholsterers'  department; 
also  for  repair  of  store  building  and  power 
house. 

•{•Commissioners  of  Marion  County.  Ind.. 
will  receive  bids  at  Indianapolis,  until  10  a. 
m..  August  6.  for  the  following  work:  Cul- 
vert 100  ft.  south  of  the  N.  E.  corner  of  the 
S.  E.  Vi.  of  Section  26-15-2.  Decatur  town-, 
ship:  Culvert  on  road  N.  E.  V*,  of  the  S.  E. 
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V4,  of  Section  11-14-2,  Decatur  township;  Cul- 
vert on  road  in  S.  E.  %,  of  the  S.  E.  Vi,  of 
Section  11-14-2,  1,000  ft.  north  of  the  south 
line  of  Section  11-14-2,  Decatur  township; 
Culvert  on  the  German  Free  Gravel  Road,- 
2,100  ft.  west  of  the  southeast  corner  of  Sec- 
tion 14-15-4,  Franklin  township:  Culvert  on 
the  German  Free  Gravel  Road,  1,700  ft.  west 
of  the  southeast  corner  of  Section  13-15-4, 
Franklin  township:  Culvert  over  Bean  Creek 
on  township  road  running  north  and  south 
through  center  of  the  S.  E.  %.  of  Section 
16-15-4,  Center  township;  Culvert  on  west  line 
S.  E.  Vi,  of  Section  16,  twenty  (20)  ft.  north 
of  the  south  line  of  Section  16-17-5,  Lawrence 
township;  Repairs  to  Indianapolis  &  Cumber- 
land Free  Gravel  Road,  on  west  line  of  Sec- 
tion 6-15-5,  Warren  township.  .Mbert  Sahm, 
Auditor. 

•{•The  Benton  County  Commissioners  will 
receive  bids  until  1  p.  111.,  .\ugust  8,  at  Fow- 
ler, Ind.,  for  the  construction  of  a  bridge 
over  Mud  Pine  Creek  at  Chase.  Lemuel  Ship- 
man  is  County  Auditor. 

4*Trustees  of  Eagle  township,  Boone  Coun- 
ty, Jnd.,  will  receive  bids  at  Zionsville,  Ind., 
until  noon,  .August  11.  for  the  construction 
of  an  8-room  schoolhouse.  Plans  and  speci- 
fications are  on  file  at  the  office  of  Layten 
.Allen,  44  Lombard  BIdg.,  Indianapolis.  Ind., 
architect.     H.  H.  Avery  is  trustee. 

Contract  has  been  let  to  Fitz-Simmons-Con- 
nell  Co..  Chicago,  $3.9-50,  for  theconstruction 
of  the  temporary  bridge  over  the  Grand  Cal- 
umet  Rivec  at   Hohman   St..   Hammond.   Ind. 

Iowa. 

Board  of  County  Supervisors  at  Ottumwa. 
la.,  have  let  contracts  for  the  construction  of 
bridges  to  the  Ottumwa  Bridge  Co..  Ottumwa, 
la.  One  on  the  county  line  in  Washington 
township  where  Jefferson  and  Wapello  coun- 
ties meet.  The  last  named  bridge  is  one  of 
24  foot  steel  beam  span.  14  feet  w-ide,  and  was 
awarded  for  $1,064.  The  other  bridges  were 
of  the  following  dimensions  and  will  cost  as 
follows : 

Item  No.  1. — 60  feet  long  with  steel  cost  of 
$980.     Total  cost  of  $2,830. 

Item  No.  2.— 70  feet  long  with  30  foot 
apron;  steel  cost.  $1,865.    Total  cost.  $3,495. 

Item  No.  3.— 50  feet  long  with  SO-foot 
apron;  steel  cost,  $1,2-50.     Total  cost.  $2,155. 

Plans  for  the  construction  of  the  proposed 
Le  Claire  St.  viaduct  in  Davenport.  la.,  have 
been  filed  in  the  office  of  the  citv  engineer  bv 
the  Chicago.  Rock  Island  &  Pacific  Ry.  engi- 
neers. .According  to  the  present  drawings,  the 
new  structure  will  reach  from  Iowa  St.  to  the 
middle  of  the  block  between  LeCIaire  and 
Fardman  Sts. 

The  Chicago.  Milwaukee  &  St.  Paul  Ry.  has 
started  work  on  a  new  bridge  on  Locust  St. 
between  Eastern  .Ave.  .ind  Christv  St:.  Daven- 
port, la.    The  work  will  bf  '  ■    1  in  about 

three  weeks. 

Kansas. 

•^Rids  will  he  received  by  R.  V.  LaD  ■  _ 
.Superintendent  of  Prisons,  Department  r.f 
Justice.  Washington,  D.  C.  until  10  a.  m..  .Au- 
gust 1!).  for  furnishing  and  delivering  at  the 
United  States  Penitentiary.  Leavenworth, 
Kan.,  conduit  outlet  boxes,  etc..  for  the  elec- 
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trie   light,   telephone    and   clock   outlets,   Hos- 
pital building. 

At  a  joint  meeting  of  the  commissioners  of 
Douglas  and  Jefferson  counties,  Kansas,  at 
Lawrence,  the  contract  for  the  reconstruction 
of  the  Perry-Lecompton  bridge  was  let  to  the 
Missouri  Valley  Bridge  Co..  for  $7,990.  Work- 
on  the  bridge  will  start  soon  as  material  for 
the  false  work  can  be  gotten  on  the  ground, 
and  the  spans  will  be  rebuilt  throughout, 
damaged  and  missing"  pieces  being  supplied. 

Bids  were  opened  July  2.j  by  the  County 
Commissioners  at  Minneapolis.  Kan.,  for  con- 
structing four  bridges.  The  contracts  for 
Buckeye  Bridge  Nos.  1  and  2  and  Morton 
bridge  No.  1  was  let  to  the  Kansas  City 
Bridge  Co.,  Kansas  City,  Mo.,  at  $4,010.  The 
contract  for  Garfield  Bridge  No.  1  was  not 
let.  H.  A.  Brownlee.  Minneapolis,  Kan.,  is 
County  Clerk. 

Kentucky. 

According  to  advices  from  Louisville,  Ky., 
the  County  of  Jefferson  has  selected  Charles 
F.  Taylor  as  commissioner,  and  steps  are  now 
being  taken  at  locating  a  site  for  the  proposed 
new  bridge  over  the  Salt  River  at  West  Point, 
The   project   was   mentioned   in  our   last  issue. 

Michigan. 

The  township  board  of  Holland,  Mich.,  has 
decided  to  replace  the  old  Scholten  bridge  on 
the  main  road  between  Zeeland  and  Holland 
with  a  new  steel  structure,  estimated  to  cost 
about  $7,000. 

Maryland. 

4*Bids  are  asked  until  11  a.  m.,  August  10, 
by  Board  of  Awards,  Baltimore,  Md.,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  the  sub  and  superstructure  of  the  pro- 
posed Poplar  Grove  st.  bridge. 

^Bids  will  be  received  Ijy  the  Board  of 
Awards,  Baltimore,  Md.,  until  11  a.  m.,  .August 
17,  for  furnishing  the  following  items  for  the 
Bayview  Asylum:  (1)  furnishing  materials 
and  labor  for  the  construction  of  a  power 
house;  (2)  furnishing  and  installing  engines, 
generators,  switchboard  and  electric  wiring; 
(3)  for  boilers,  piping,  in  power  house  and 
piping  on  the  grounds;  (4)  for  the  water 
supply  system,  including  water  storage  tank, 
pumps,  etc. 

The  States  Road  Commission  has  awarded 
the  contract  fof  the  construction  of  a  rein- 
forced concrete  bridge  near  Belair,  Md.,  to 
David   E.   Evans  &  Co.,  for  $14,000. 

At  a  meeting  in  Baltimore,  Md.,  Harbor 
Engineer  Lackey  and  Capt.  F.  H.  Wagner,  de- 
cided the  revised  plans  satisfactory  for  the 
construction  of  the  new  bridge  across  Jones 
Falls  at  Pratt  st.  The  structure  is  to  be  of 
concrete  with  9o  ft.  clear  span,  and  will  have 
a  width  of  120  ft.,  corresponding  with  that 
of  Pratt  street.  The  roadway  will  be  paved. 
The  cost  of  the  work  is  estimated  at  $90,000. 

Minnesota. 

4»Bids  will  be  received  until  .\ugust  15,  at 
in  a,  m,,  by  the  Village  Board  of  Randolph, 
Minn,,  and  the  county  commissioners  for  the 
construction  of  a  highway  bridge  across  Chub 
Creek  in  Randolph.  The  structure  will  have  a 
00-ft.  pony  truss  span  with  Ifi-ft.  clear  road- 
way on  concrete  al>ulments  with  pile  founda- 
tions or  on  I-beam  abutments. 

^Bids  will  be  received  until  10  a.  m.  August 
1.5,  by  the  conunissioners  of  Goodhue  and  Da- 
kota Counties  and  Boards  of  towns,  Stanton 
and  Randolph  at  the  latter  place,  for'  the  con- 
struction of  a  160-ft.  bridge  over  the  Cannon 
River  on  the  new  highway  leading  south  from 
the  Village  of  Randolph.  The  structure  will 
have  a  l(i-ft.  clear  roadway  and  will  rest  on 
two  concrete  abutments. 

Bids  were  recently  opened  at  Rochester, 
Minn.,  for  the  construction  of  the  Winona 
Ave.  bridge  and  the  contract  was  awarded  T 
P.  Chase,  of  Chatfield,  Minn. 

Commercial  Club  of  St.  Paul,  Minn.,  at  a 
recent  meeting  passed  strong  resolutions 
against  the  issuance  of  bonds  for  the  erection 
■  of  the  proposed  bridge  over  the  Mississippi 
River.  Owing  to  the  erection  of  the  new  un- 
ion depot  and  the  proposed  change  in  the 
channel  of  the  river,  the  committee  of  public 


affairs  thought  it  impracticable  at  the  present 
time. 

Missouri. 
.  •J'Bids  will  be  received  by  James  Knox  Tay- 
lor, Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  C,  for  the  installation 
of  a  steam  heating  and  ventilating  apparatus, 
etc.,  for  the  LInited  States  Postofiice  Iniilding 
at  St.  Louis,  Mo.,  until  3  p.  ni.,  .-Vugust  2(i. 

The  County  Court  at  Independence,  Mo., 
has  awarded  the  contract  for  the  construction 
of  three  bridges  as  follows:  A  30- ft.  bridge, 
two  and  one-half  miles  northeast  of  Lone 
Tack,  to  the  Canton  Bridge  Company,  at  $725. 
.\butments  to  J.  C.  Brown,  at  $.822.50.  A  30- 
ft.  bridge  southeast  of  Hickman's  Mill,  to  the 
A.  M.  Blodgett  Construction  Company,  at 
$695.  A  .30-ft.  bridge  one-half  mile  southea.st 
of  BucVner,  to  the  Canton  Bridge  Company, 
at  $955.  Abutments  to  Jones  &  Phillips  of 
Buckner  for  $599.  All  of  the  bridges  are  to  be 
completed  within   ninety  days. 

Montana. 

Commissioners  of  Cascade  County  let  the 
contract  at  Great  Falls,  Mont.,  recently  for 
the  construction  of  18  steel  bridges  from  15  to 
30  ft.  long  to  the  Midland  Bridge  Co.,  Kansas 
City,  Mo.,  for  $18,600. 

Committee  of  the  City  Council  of  Missoula, 
Mont.,  has  recommended  the  postponement  of 
bids  for  the  proposed  bridge  across  tlie  Rattle- 
snake Creek  at  Vine  street  until  Deymour  H. 
Knight,  concrete  bridge  expert  from  Spokane, 
Wash.,  can  prepare  plans  for  his  type  of  a 
bridge. 

.Advices  from  Fort  Benton, 'Mont.,  state  that 
the  Board  of  County  Commissioners  have 
aAvarded  the  contract  for  the  construction  of 
two  bridges  over  Milk  River  about  6  and  8 
miles  from  Chinook  to  O.  E.  Peppard,  Mis- 
soula. Mont.,  for  about  $9,000  each.  The 
structures  are  to  be  of  steel. 

Nebraska. 

Citizens  Committee  of  Schuyler,  Neb.,  have 
succeeded  in  raising  $10,000,  the  amount 
pledged  toward  the  construction  of  the  Platte 
River  bridge. 

Bids  will  be  received  until  3  p.  m.,  Sept.  19, 
by  James  Knox  Taylor.  Supervising  .\rchitect. 
Treasury  Department,  Washington,  D.  C.  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  and  electric 
conduits  and  wiring,  of  the  U.  S,  Post  Office 
at  Plattsmouth,  Nebr, 

New  Jersey. 

Committee  has  recommended  to  the  Board 
of  County  Supervisors,  Elizabeth,  N.  J.,  that 
a  new  bridge  be  constructed  on  Normandy  st., 
Cranford. 

New  York. 

•I-Bids  will  be  received  until  11  a  m  -Xu- 
gust  10.  by  A.  E.  Steers,  President  of  the 
Borough  of  Brooklyn,  New  York  City,  for 
the  following  contracts:  No.  1.  For  furnish- 
nig  all  the  labor  and  materials  required  for 
repairs  and  alterations  to  steam  boilers  and 
piping  in  the  Municipal  Building,  Hall  of  Rec- 
ords, Knigs  County  Court  House  and  Bor- 
ough Hall.  No.  2.  For  furnishing  all  the 
labor  and  materials  required  for  waterproof 
flooring  in  the  Brooklyn  Disciplinary  Training 
School,  as  per  specifications.  No.  3."  For  fur- 
nishing all  the  labor  and  materials  required 
for  repairs  and  alterations  to  plumbing  and 
steam  fixtures  in  the  Brooklyn  DiscipHnary 
Traming  School.  No.  4.  For  furnishing  all 
the  labor  and  materials  required  for  repairs 
and  alterations  to  carpentry,  etc.,  at  Brook- 
lyn Disciplinary  Training  School. 

4"Bids  will  be  received  until  2  p.  m.,  Au- 
gust 4.  by  Kingsley  L,  Martin.  Commissioner 
of  Bridges,  Department  of  Bridges,  Nos,  1.3- 
21  Park  Row,  New  York  City,  for  replacing 
floor  beams,  stringers,  etc.,  on  the  steel  super" 
structure  of  the  Manhattan  bridge  over  the 
East  River,  between  the  boroughs  of  Manhat- 
tan and  Brooklyn. 

4'Bids  will  be  received  until  2  p.  m.,  .August 
4.  by  Kinsley  L.  Martin,  Commissioner  of 
Bridges,  13-21  Park  Row,  New  York  City, 
for    removing    the    Madison    Ave.    temporary 


bridge    over   the    Harlem   River    and   the    ap- 
proaches thereto. 

•J«Board  of  Contract  &  Supply,  Rochester, 
N.  Y.,  will  receive  bids  until  10  a.  m.,  A.ugust 
3,  for  the  construction  of  a  reinforced  con- 
crete arch  bridge  across  the  Genesee  River  at 
Central  Ave.,  together  with  other  work  in- 
cidental thereto.  F.  X.  Pifer  is  secretary  of 
the   board. 

The  Turner  Construction  Co.,  New  York 
City,  has  been  awarded  the  contract  for  a 
reinforced  concrete  factory  building  for  the 
.\lling  &  Cory  Co.,  Rochester,  N.  Y.  Building 
to  be  erected  in  Buffalo,  N,  'Y.  It  is  to  be 
L  shape,  153  ft,  by  65  ft.,  with  a  wing  117 
ft,  by  53  ft.  Both  of  the  buildings  are  6 
stories  and  basement  in  height  and  are  fig- 
ured for  300-lb.  floor  loads.  Work  will  be 
undertaken  at  once. 

Jhe  Turner  Construction  Co,,  New  York 
City,  has  been  awarded  the  contract  for  a  re- 
inforced concrete  factory  building  for  the 
Bush  Terminal  Co.,  of  Brooklyn.  Building  is 
440  ft.  by  230  ft.  in  plan.  8  stories  in  height. 
William  Higginson,  architect.  Work  will  be 
undertaken  at  once. 

The  contract  for  placing  Raymond  piles  in 
the  foundations  of  the  Waters  School,  West 
Wilson  &  North  Campbell  .\ves..  Chicago,  III., 
has  been  awarded  to  the  Raymond  Concrete 
Pile  Co.  of  New  York  and  Chicago ;  A.  F. 
Hussander,  .Acting  Architect,  Chicago  Board 
of   Education. 

North  Dakota. 

^Morton  County  Commissioners  will  re- 
ceive bids  until  10  a.  m.,  August  18,  at  Man- 
dan.  N.  Dak.,  for  the  construction  of  a  county 
bridge  in  township  137,  range  80.  The  struc- 
ture is  to  consist  of  an  80  ft.  steel  span  on 
tubes  with  .32  ft.  approach  at  one  end  and  16 
ft.  approach  at  the  other  and  concrete  back- 
ings and  wings ;  also  for  two  16-ft.  Eyebeam 
liridges  on  concrete  foundations,  and  two  40- 
ft.  two-truss  span  bridges  on  steel  pile  foun- 
dations with  concrete  backings  and  wings,  and 
one  50-ft.  low-truss  span  bridge  on  steel  pile 
foundation  with  concrete  backing  and  wings, 
and  one  26-ft.  Eyebeam  bridge  on  steel  piles 
with  concrete  backing  and  wings.  All  bridges 
to  have  16  ft.  clear  roadway.  H.  H.  Harmon 
is  county  auditor. 

Ohio. 

4*Bids  will  be  received  until  noon.  August 
19,  at  Cincinnati,  O.,  by  the  Board  of  County 
Commissioners  for  the  construction  under  spec- 
ification No.  94,  of  a  concrete  bridge  on 
Duckcreek  road  near  Henry  Cordes'  place,  in 
Columbia  township.  Fred  Dreihs  is  clerk  of 
the  board. 

•|«Bids  will  be  received  until  11  a.  m.,  Au- 
gust 10,  by  Board  of  County  Commissioners, 
Cleveland,  O..  for  the  construction  bridge  per 
report  No.  2679.  Jetties.  Chagrin  River  at 
Gates  Mills  Bridge.  Mayfield  township.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  County  Engineer,  City  Hall  Bldg.  John 
F.  Goldenbogen  is  clerk  of  the  board. 

^Bids  are  asked  by  the  Board  of  County 
Commissioners  at  Huron,  O.,  for  furnishing 
all  materials  and  labor  necessary  for  the  con- 
struction complete  of  the  substructure  and  su- 
perstructure of  a  hic^hway  bascule  bridge  and 
approaches  over  the  Huron  River  at  Van 
Rensselaer  street.  Plans  and  specifications  for 
the  work  are  on  file  at  the  office  of  John 
Deist,  county  auditor.  A  certified  check  for 
$1,200,  payable  to  the  order  of  the  Board  of 
County  Commissioners  must  be  filed  with  each 
bid. 

The  County  Commissioners  at  .Akron.  O., 
have  awarded  the  contract  for  the  superstruc- 
ture of  the  proposed  Fourth  Street  bridge  to 
C.  B.  France,  .\kron,  O..  at  $1,516.  and  the 
superstructure  to  the  Burger  Iron  Co..  .Akron, 
O..  for  $1,375.  The  other  bidders  on  the  w'ork 
were  Central  Concrete  &  Construction  Co., 
Home  Engineering  Co..  of  Canton.  O.,  E.  C. 
Hovey,  Akron,  O.,  and  Thomas  McGuire,  .-^k- 
ron.  O. 

The  Commissioners  of  Butler  County,  Ham- 
ilton, O.,  have  received  the  following  bids 
for  the  construction  of  the  steel  concrete 
bridge  over  Elk  Creek  in  Madison  township, 
estimated   to   cost  $6,305,    and   have    referred 
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same  to  the  engineer  for  tabulation  ■  Frank 
Bone,  $6,-2uO;  D.  E.  Snider.  $1,241;  William 
Fogarty,  $1,279;  Oregonia  Bridge  Company  of 
Lebanon,  $4,950 ;  Cranford  Bridge  Company, 
of  Cincinnati,  $0,895;  Central  States  Bridge 
Company,  of  Indianapolis,  Ind.,  tiiree  bids  on 
different  plans,  $4,4(10,  $4,590,  $4,li90;  Wvn- 
koop-]\IcGormlev  Bridge  Company  of  Toledo, 
bridge,  $4,940;  Capital  Construction  Company, 
foundation  and  bridge.   $-5,850. 

The  Director  of  Public  Service.  Youngs- 
town,  O.,  received  the  following  bids  for  the 
construction  of  the  new  concrete  arch  bridge 
at  Andrews  Hollow  on  Elm  street :  Charles  H 
Connell,  $27,205;  Turner  &  Olson,  $32,950  ■ 
Rood  &  Scott.  $38,580 ;  Tames  McCarren.  $34  - 
960;  Chambers  &  Heasley.  $34,395;  Louis 
Adovasio.  $27,785;  Youngstown  Sales  Com- 
pany, $35,760;  Carpenter  &  Fleming  $30,767; 
S.  H.  DeGroot,  $29,170, 

The  Branchland  Bridge  Co.,  Branchland.  O. 
has  been  incorporated  with  a  capital  stock  of 
$20,000  and  proposes  the  construction  of  toll 
bridges  and  to  transport  passengers.  The  in- 
corporators are  L.  R.  \'ia.  A.  M.  Parsons. 
E.  W.  Leete,  Rufus  Sweitzer,  Huntington  and 
W.  E.  Beardsley,  Clarksburg,  O. 

Advices  from  Cincinnati,  O.,  state  that  the 
County  Commissioners  on  July  19  awarded  the 
contract  for  the  construction  of  bridges  across 
Banklick  Creek  and  De  Coursey  Creek  to  the 
Carolina  Engineering  Co.,  Burlington,  N.  C, 
for  $13,450. 

The  contract  for  sand  blasting  the  High  and 
Main  street  bridge  in  Hamilton,  O.,  has  been 
awarded  to  the  Bracket  Bridge  Co.,  Cincin- 
nati, O.,  for  $2,695.  The  work  will  be  started 
at  once. 

Plans  of  Engineer  Dillon  for  the  construc- 
tion of  the  new  bridge  over  the  Miami  and 
Erie  Canal  at  Grand  Boulevard.  Hamilton,  O., 
are  now  under  consideration  by  the  County 
Commissioners.  The  structure  will  be  either 
a  hoist  bridge,  vertical  hoist,  roller  lift  or 
bascule,  and  will  be  operated  by  electricity. 
According  to  specifications,  the  roadway  will 
be  paved  with  wood  block  and  will  have  ce- 
ment sidewalk.  The  estimated  cost  of  the  im- 
provement is  $14,206. 

Preparations  are  being  made  for  the  con- 
struction of  a  new  bridge  at  Francis  street 
over  the  Auglaize  River  in  Defiance,  O.,  to 
replace  the  old  one  taken  out  by  the  ice  last 
winter.  The  new  bridge  will  be  of  heavy 
structural  steel  and  will  rest  on  concrete  pier 
and  abutments.  The  work  is  estimated  to 
cost  $24,000. 

^Bids  will  be  received  b}'  James  Knox  Tay- 
lor. Supervising  Architect.  Treasury  Depart- 
ment, Washington,  D.  C.  until  3  P.  M..  Sept. 
7.  for  the  steel  furniture  for  vaults  in  the 
V.  S.  Post  Office.  Custom  House  and  Court 
House,  Cleveland.  O 

Oklahoma. 

A  contract  has  been  let  to  the  Kansas  City 
Bridge  Co..  at  $10,000  for  the  construction  of 
a  large  steel  bridge  across  the  Salt  Fork 
River  north  of  Cherokee,  Okla.  Work  will 
be  commenced  on  the  structure,  which  will  be 
one  of  the  largest  in  the  state,  at  once. 

.\  company  has  been  formed  at  Grandfield, 
Okla..  for  the  purpose  of  constructing  a 
wagon  toll  bridge  over  Red  River.  The  struc- 
ture is  to  be  4,000  ft.  long,  resting  on  piles. 
J.  G.  Hardin.  G.  W.  Wigham  and  W.  G. 
Webb,  all  of  Wichita  Falls,  Tex.,  are  mem- 
bers of  the  company. 

Oregon. 

Court  of  LTnion  County,  at  La  Grande,  Ore., 
has  ordered  the  construction  of  a  number  of 
new  bridges  to  be  erected  this  year  as  fol- 
lows :  Across  the  Grand  Ronde  River  at  Cove, 
over  the  big  ditch  between  La  Grande  and 
Imbler,  over  Willow  Creek,  near  Imbler,  and 
the  wooden  span  which  gave  away  across  the 
Grand  Ronde  east  of  Elgin  will  be  replaced 
with  an  80-ft.  steel  span.  In  addition  to 
this  the  bridge  over  Wallowa  River  is  being 
raised  three  feet. 

Pennsylvania. 
4«Bids  will  be  received  by  James  Knox  Tay- 
lor.   Supervising   Architect.   Treasury   Depart- 
ment, Washington,  D.  C,  until  3  p.  m.,  Sept. 
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13,  for  the  construction,  including  plumbing, 
gas  pipmg.  heatmg  apparatus,  electric  conduits 
and  wirnig.  of  the  t.  S.  Post  Oltice  at  York, 
Pa. 

Richard  Walsh,  5922  Tacony  street,  Phila- 
delphia, Pa.,  has  been  awarded  the  contract,  at 
$45,000,  for  constructing  the  N  Street  bridge 
substructure  for  the  city  of  Philadelphia,  bids 
lor  which  were  opened  July  20.  The  work  in- 
cludes concrete  abutments'  and  column  piers, 
grading  and  paving. 

The  County  Commissioners  at  Franklin,  Pa., 
have  aw^arded  the  contract  for  the  construction 
of  the  new  bridge  across  the  Allegheny  River 
at  Oil  City  to  Rogers  Bros.,  Albion,  Pa.,  for 
$174,868. 

Judge  Ferris,  according  to  the  latest  reports 
from  Wilkesbarre,  Pa.,  has  granted  a  pre- 
eniptory  mandamus  against  the  commissioners 
of  Luzerne  County  compelling  them  to  erect 
the  structure  over  the  river  at  Plymouth  re- 
gardless of  the  costs  in  excess  of  that  fixed 
by  the  viewers. 

Advices  from  Harrisburg,  Pa.,  state  that 
Governor  Stuart,  has  approved  the  charter  of 
the  McKeesport  &  Mifflin  Bridge  Co.,  which 
proposes  to  construct  a  bridge  over  the  Mo- 
nongahela  River  at  McKeesport,  Pa.  The  com- 
pany, which  is  formed  of  business  men  of  the 
latter  city,  is  capitalized  at  $3,000. 

A  meeting  of  the  City  Council  and  County 
Commissioners  was  recently  held  at  York,  Pa., 
to  consider  plans  relative  to  the  reinforcement 
with  concrete  the  condemned  College  .A.venue 
structure,  or  the  erection  of  a  new  bridge  on 
the  same  site. 

Bids  for  the  construction  of  the  bridge  on 
the  line  of  N  street,  made  necessary  by  the 
construction  of  the  sewage  disposal  plant  at 
Torresdale,  Philadelphia,  Pa.,  have  been  re- 
ceived by  the  Pennsylvania  Railroad  as  fol- 
lows: John  McMenamy,  $46,500;  Cramp  & 
Co.,  $45,778,  both  agreeing  to  complete  the 
work  in  eight  months;  American  Paving  & 
Construction  Company,  $52,700,  nine  months; 
Thomas  F.  Reilly,  $44,000.  six  months;  Mc- 
Xichol  Paving  &  Construction  Company.  $48,- 
109,  12  months,  and  Richard  Walsh.  $39,757, 
seven  months. 

The  business  element  of  Pittsburg,  Pa.,  is 
backing  the  project  for  the  construction  of 
another  bridge  across  the  Monongahela  River. 
The  plans  considered  tentatively  are  to  build 
a  double-decker  bridge — the  lower  portion  of 
the  bridge  to  run  from  Sixth  avenue  and 
Forbes  street  in  the  city  proper  and  terminate 
on  grade  at  Third  and  Carson  streets  on  the 
South  Side.  Such  a  construction  would  re- 
lieve the  congestion  on  the  Smithfield  street 
bridge  and  on  Smithfield  street  itself.  It 
would  oiniate  the  necessity  of  w-idening  the 
Smithfield  street  bridge,  as  now  contemplated. 

Judge  Garmon,  Wilkesbarre,  Pa.,  has  handed 
down  an  order  to  the  County  Commissioners 
from  the  Grand  Jury  favoring  the  construc- 
tion of  a  surface  bridge  across  the  river  at 
Nanticoke,  to  co.st  $149,276.  The  matter  will 
be  taken  up  at  once. 

It  is  believed  that  the  committee  recently  ap- 
pointed by  the  Common  Council  of  Harris- 
burg, Pa.,  will  recommend  the  construction  of 
a  new  bridge  at  the  crossing  of  18th  street 
and  the  Philadelphia  &  Reading  railroad. 

A  preliminary  meeting  was  recently  held  at 
Coatesville,  Pa.',  to  take  up  the  matter  regard- 
ing the  construction  of  a  bridge  across  the 
flat  on  Main  street. 

The  following  bids  were  received  by  the 
Commissioners  of  Luzerne  County,  Wilkes- 
barre, Pa.,  for  the  construction  of  a  concrete 
floor  covered  with  asphalt  and  car  tracks  on 
the  Berwick-Nescopeck  Inter-county  bridge: 
C  H.  Reimard,  Bloomsburg,  Pa.,  concrete 
floor  and  roadwav,  $12,-338.40:  asphak  wear- 
ing surface,  $9,894.73 ;  painting  floor  -urface 
with  two  coats  graphite  paint,  $1,635.21:  rail- 
road track  $2,800.00;  total,  $26,668.40.  Check 
for  $1..333.42.  claimed  to  be  filed  with  bid,  for- 
warded to  Columbia  County  Commissioners. 
John  P  Foolcv.  Wilkes-Barre :  Concrete  floor 
and  roadwav.  $12,920.00;  asphalt  wearing  sur- 
face, $11,486.00:  painting  floor  system  with  two 
coats  of  graphite  paint.  $1.4?4  0ii-  railroad 
track,  $3,000.00:   total,  $28.8fKi.O" 
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South  Dakota. 


•I«Bids  will  be  rccci\ed  by  the  Board  of  Edu- 
cation, Kimball,  S.  Dak.,  until  «  p.  m.,  August 
20,  for  the  construction  of  a  lO-room  brick 
grade  school  building. 

Tennessee. 

+Bids  will  be  received  until  noon,  August 
10,  by  Judge  George  T.  Weakley,  chairman 
Dyer  County  Court,  Dycrsburg,  Tenn.,  for  the 
erection  and  completion  of  two-story  and  base- 
ment brick  courthouse.  Brinton  Davis  is 
architect. 

The  City  Commission  of  Memphis,  Tenn., 
on  July  26,  awarded  the  following  contracts: 
Reinforced  concrete  culvert  on  Waldren 
blvd.,  to  F.  D.  Harvey  of  Memphis,  for  $2.- 
270;  reinforced  concrete  culvert  on  Cooper 
St.,  to  Clarke  Construction  Co.  of  Memphis, 
for  $1,2.57;  reinforced  concrete  culvert  on 
Lathan  st.,  to  F.  D.  Harvey  of  Memphis,  for 
$834;  reinforced  concrete  culvert  on  Chelsea 
St.,  to  F.  D.  Harvey  of  Memphis,  for  $3,268; 
reinforced  concrete  culvert  on  Monroe  av.,  to 
Lindsay  Brothers  of  Memphis,  for  $702. 

Texas. 

^•Bids  will  be  received  by  James  Knox  Tay- 
lor, Supervising  .Architect,  Treasury  Depart- 
ment. Washington,  D.  C.  until  3  p.  m.,  Sept. 
6.  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  United  States  Postoffice  at 
San  Marcos,  Tc.\. 

•I'Bids  will  be  received  until  3  p.  m.,  Sept.  9, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C. 
for  the  construction  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  U.  S.  Post  Office  and  Cus- 
tom House  at  Port  .Arthur,  Texas. 

The  contract  for  furnishing  seats  for  the 
auditorium  building  of  Houston,  Tex.,  has 
been  awarded  to  the  .American  Seating  Co. 
of  Chicago,  III.,  on  a  bid  of  approximately 
$10,800  for  6.2-59  seats.  Folding  opera  chairs 
of  the  stationary  kind  are  to  be  used  in  the 
two  galleries,  while  first-class  banquet  seats 
will  be  placed  on  the  orchestra  floor,  banquet 
hall  and  boxes.  These  will  be  of  the  movable 
variety.  The  seats  will  all  be  colored  a  light 
green. 

The  City  Commissioners  of  Houston,  Tex., 
have  awarded  the  contract  for  the  construction 
of  the  eight-room  annex  to  the  Fannin  school 
to  W.  E.  Woodruff  of  Houston,  at  $29,988. 
The  contract-  for  heating  apparatus  and  plumb- 
ing in  the  new  building  was  awarded  to  the 
Keithly  Co..  Houston. 

A  proposition  to  build  a  viaduct  over  Oak 
street  railroad  crossing  was  submitted  to  the 
city  of  Texarkana.  Tex.,  by  the  Texas  &  Pa- 
cific. Cotton  Belt  and  Kansas  City  Southern 
Rys.,  July  18.  The  plans  call  for  a  steel  via- 
duct with  a  20- ft.  carriage  driveway  and  con- 
crete sidewalks  on  each  side,  and  will  cost 
about  $100,000.  This  matter  has  been  agi- 
tated for  some  time,  as  a  number  of  switches 
and  main  lines  at  Oak  street  make  crossing 
very  dangerous. 

Virginia. 

4»Bids  will  be  received  until  10  a.  m..  .Aug. 
29,  by  Captain  Ernest  R.  Tilton,  Fort  Monroe, 
V'a.,  for  the  construction  of  an  addition  to  en- 
listed men's  artillery  school.  Fort  Monroe,  Va., 
including  extension  to  boiler  room  for  coal 
bii's  and  installation  of  ash  hoist. 

+Bids  will  be  received  until  1  :.30  .August  19, 
by     John     T.     Hume,     Treasurer.     Southern 
Branch,   X.    H.   D.   V.   S.     National     Soldier^' 
Home.  Va.,   for   furnishing  and  installing  xhr 
following:    Body  ironer  and  repairs  to  extr.i 
tors :    for   labor   and   material    for   repairs   ' 
floors,  library  building  and  main  laundry :  for 
repairs   to   plumbing,   main     laundry,     general 
mess  hall  and  barracks  company  F,  and  labor 
and    material    for     furnishing    and    installing 
voltage  regulator  in  power  house. 
Washington. 

■J»Bids  •.vill  be  received  until  II  a.  m..  .Aug. 
24.  by  Constructing  Quartermaster.  Fort 
George  Wright,  Wash.,  for  the  construction, 
plumbing,  hot  water  heating  and  wiring  and 
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fixtures  for  electric  lighting  of  1  two-story 
brick  annex  to  post  hospital  Fort  George 
Wright,  Wash. 

Residents  in  the  vicinity  of  Hangman  Creek, 
Spokane,  Wash.,  have  filed  a  protest  with  the 
mayor  against  the  construction  of  a  fill  and 
state  that  a  concrete  bridge  should  be  con- 
structed for  crossing. 

The  contract  for  the  construction  of  the 
Stevens  Creek  bridge  in  Chehalis  county  has 
been  awarded  to  W.  G.  Hiatt,  Arlington, 
Wash.,  for  $1,949  by  the  State  Highway  Com- 
mission. 

Wisconsin. 

4>Bids  will  be  received  until  2  p.  m.,  Au- 
gust 15,  by  town  boards  of  Lake  and  Grover 
and  county  board  at  the  office  of  Marinette 
county  auditor,  Marinette,  Wis.,  for  the  con- 
struction of  a  steel  bridge  on  the  section  line 
between  sections  23  and  24,  25  and  26  of 
the  town  31,  range  21.  and  on  the  dividing 
line  of  the  Peshtigo  river  between  the  towns 


of  Grove  and  Lake.  J.  A.  Tiedjens  is  chair- 
man of  the  town  of  Grover  and  Levi  Sanborn 
is  chairman   of  the  town  of  Lake. 

County  Commissioners  at  La  Crosse,  Wis,, 
have  awarded  the  contract  for  the  construc- 
tion of  a  new  steel  bridge  across  the  river  at 
Union  Mills  in  the  town  of  Farmington,  to 
the  La  Crosse  Steel  &  Bridge  Co. 

The  contract  for  the  construction  of  the 
bridge  across  the  Duck  Creek  in  the  town  of 
Howard.  Wis.,  has  been  awarded  to  John  Rob- 
erts and  the  Illinois  Bridge  Co.,  for  $2,600. 
The  latter  company  will  construct  the  super- 
structure. 

Canada. 

•J«Bids  are  asked  by  Curry  &  Sparling,  90 
Yonge  St.,  Toronto.  O'nt.,  until  noon,  Aug.  10, 
for  the  erection  of  a  fireproof  building  in 
Melinda  St.,  Toronto. 

•{•Bids  are  asked  until  noon,  Aug.  15,  at  the 
office  of  Darling  &  Pearson,  2  Leader  Lane, 
Toronto,  Ont.,   for  all  the  various  trades   re- 


quired in  the  erection  and  completion  of  build- 
ings for  the  Out  Patient  Department  and  the 
Emergency  Hospital  in  connection  with  the 
General  Hospital. 

•|«Bids  are  asked  by  R.  C.  Dessrochers,  As- 
sistant Secretary  Department  Public  Works, 
Ottawa,  Ont.,  until  4  p.  m..  .\ug.  22,  for  the 
construction  of  a  Post  Office  building  at  Bat- 
tleford.  Plans,  specifications  and  form  of  con- 
tract can  be  seen  and  forms  of  tender  ob- 
tained at  the  office  of  Joseph  Greenfield,  resi- 
dent architect,  Winnipeg,  Man.,  at  the  Domin- 
ion Lands  Office,  Battleford,  and  at  Ottawa. 

•I«Bids  are  asked  by  R.  C.  Dessrochers,  As- 
sistant Secretary  Department  of  Public 
Works,  Ottawa,  Ont.,  until  4  p.  rn.,  Aug.  15, 
for  the  erection  of  a  public  building  at  Sou- 
ris,  Man.  Plans,  specifications  and  form  of 
contract  can  be  seen  and  forms  of  tender  ob- 
tained at  this  Department,  on  application  to 
Joseph  Greenfield,  resident  architect.  Public 
Works  Department,  Post  Office  Building, 
Winnipeg,  Man.,  and  at  the  Post  Office,  Sou- 
ris,  Man. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama, 

^•Bids  will  be  opened  3  p.  m.,  August  8,  by 
R.  W.  Lisenby,  Clerk,  Dotham,  Ala.,  for  the 
construction  of  approximately  12  miles  of 
sidewalk  and  curb  and  guttering.  Plans  and 
specifications  are  now  on  file  at  the  office  of 
the  city  clerk.     S.  C.  Stallings  is  Engineer. 

•{•City  Engineer,  Maury  Nicholson,  Birm- 
ingham, Ala.,  will  receive  bids  until  11  a.  m., 
August  17,  for  the  construction  of  approxi- 
mately 128,000  sq.  yds.  street  paving.^  The 
material  will  be  brick,  granitoid,  bitulithic, 
asphalt  or  Kentucky  rock  asphalt. 

Information  received  from  Selma,  Ala., 
states  that  W.  S.  Keller.  County  Engineer,  has 
completed  surveys  for  the  construction  of  the 
proposed  county  road  between  that  city  and 
Burnsville.  Right  of  way  has  already  been 
secured  and  contract  for  the  work  will  be  let 
soon.  The  new  road  will  give  Selma  an  ex- 
cellent turnpike  to  Autaugaville  in  Autaga 
County. 

Contracts  will  soon  be  let,  it  is  said,  by  the 
county  commissioners  of  Morgan  County, 
Ala.,  at  Decatur,  for  the  construction  of  sev- 
eral additional  miles  of  turnpike  as  follows : 
One  turnpike  to  commence  at  Decatur  and 
run  southwest  on  the  Decatur  and  Danville 
road  for  a  distance  of  five  miles  across  the 
mountains.  Another  will  run  from  Falkville, 
one  and  a  half  miles.  And  still  another  is 
to  commence  at  Bartee's  gin,  on  the  Tennessee 
River,  and  continue  for  three  miles  on  the 
Lacy  Springs  road.  And  a  fourth  will  cover 
a  distance  of  about  14  miles  on  road  No.  2. 
This  latter  road  is  badly  in  need  of  a  turn- 
pike, owing  to  the  fact  that  it  is  one  of  the 
most  popular  county  roads  in  the  east  end 
of  the  county. 

California. 

•J«A11  bids  received  July  18.  by  the  Napa 
County  Board  of  Supervisors,  Napa,  Cal.,  for 
macadamizing  of  Sections  a,  c  and  d  of  the 
Browns  Valley  Road  commencing  about  a 
mile  west  of  Napa  were  rejected  and  the 
work  has  been  readvertised,  bids  to  be  re- 
ceived until  August  9. 

•J«Henry  F.  Vogt,  Secretary  of  the  Park 
Commission  of  Oakland,  Cal.,  will  receive 
bids  until  2  p.  m.,  .August  4,  for  furnishing 
the  necessary  labor  and  materials  for  the 
construction  of  an  asphalt  roadway  in  Lake- 
side Park  for  the  Park  Department  in  the 
city  of  Oakland. 

.•\dvices  from  San  Jose,  Cal.,  state  that  the 
Board  of  County  Supervisors  has  passed  a 
resolution  providing  for  the  construction  of 
a  mountain  drive,  extending  from  the  Gage 
Canal  along  the  Box  Springs  Road  to  the 
intersection  with  the  Santa  Fe  R.  R.  in  the 
Fourth  Supenvisorial  district.  The  road  bed 
will  be  constructed  of  oiled  macadam  and  will 
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be  16  ft.  wide  with  a  3-ft.  gravel  shoulder  on 
each  side.  The  work  is  estimated  to  cost 
$30,000. 

The  Board  of  Supervisors  of  Plumas 
County  has  awarded  the  contract  for  the  con- 
struction of  5  miles  of  road  to  E.  M.  Green, 
Clio,  Cal.,  for  $4,995.  This  is  their  first  ac- 
tion since  their  decision  to  cooperate  with 
Sierra  County  Supervisors  in  building  the 
Mohawk  Valley  road. 

Advices  from  San  Francisco,  Cal.,  state 
that  a  committee  including  members  of  the 
Finance  and  Public  Utilities  Committees, 
Board  of  Supervisors,  City  Engineer  Man- 
son  and  Public  Works  Commissioners  after 
a  trip  of  inspection  decided  upon  the  Cliff 
House  as  the  terminus  for  the  proposed  Gearv 
St.  road  at  the  Beach. 

In  view  of  improving  the  county  roads  the 
Board  of  Supervisors  of  El  Dorado  County. 
Cal.,  are  making  an  inspection  of  the  public 
highways. 

Colorado. 

The  Commissioners  of  Otero  County,  at  La 
Junta,  have  awarded  a  contract  to  L.  C. 
Swink  for  work  on  the  Santa  Fe  trail  east 
of  Rocky  Ford.  The  contract  calls  for  77,- 
000  cu.  yds.  of  excavation,  the  contract  price 
being  11%  cts.  per  cu.  yd. 

The  Larimer  County  Commissioners  at 
Fort  Collins.  Colo.,  have  decided  to  call  for 
bids  for  the  construction  of  a  scenic  highway 
from  that  city  to  Estes  Park,  to  shorten  the 
distance  between  the  two  places  5  miles.  This 
project  has  been  advocated  for  some  time  by 
the  people  in  that  vicinity. 

County  Commissioners,  according  to  advices 
from  Florence,  Colo.,  are  planning  to  grade  a 
new  road  one  mile  southwest  of  Penrose, 
along  sectional  lines  to  connect  with  the 
Pueblo  road  seven  miles  east.  This  new 
stretch  of  road  will  also  connect  with  cross 
section  roads  to  Portland,  Concrete.  Beaver 
Creek  and  Penrose.  During  the  past  two 
years  the  commissioners  of  this  county  have 
spent  large  sums  of  money  on  roadways  in 
this  end  of  Fremont  county,  especially  in  the 
Beaver  Park  section.  When  the  work  now 
outlined  is  completed  it  will  afford  not  only 
good  roadways  for  the  people  of  that  section 
of  Fremont  county  but  of  Pueblo  and  El 
Paso  counties  as  well. 

Connecticut. 

•J«Bids  will  be  received  until  5  p.  m.,  Aug- 
ust 9,  by  Benjamin  E.  Kelley.  Borough  Clerk, 
Greenwich.  Conn.,  for  paving  Putnam  Ave., 
from  the  Eastern  boundary  of  the  borough 
to  its  western  boundary.  Proposals  will  be 
received   for  brick,   wood   block   or   bitulithic. 

Georgia. 

The  Road  Commissioners  of  Knox  County 
have  awarded  the  contract  to  J.  B.  McTye  for 
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the  construction  of  the  sample  road  on  the 
Rutledge  pike  adjacent  to  the  exposition 
grounds  for  1  per  cent  the  cost  as  profit.  The 
feature  of  this  road  construction  will  be  the 
fact  that  one-half  of  the  street,  sectionally. 
will  be  built  of  asphaltum,  and  the  other  of 
tar  or  tarvia.  The  work  will  be  done  under 
the  supervision  of  J.  !M.  Eldridge,  Atlanta,  a 
government   engineer. 

Florida. 

•{•Bids  are  asked  by  J.  P.  Jones,  Clerk  of 
Perry,  Fla.,  Council,  until  Noon,  .\ugust  25, 
for  the  grading  and  paving  of  three  to  five 
miles  of  streets  in  the  town  of  Perry. 

Commissioners  of  Dade  County  at  their 
last  meeting  in  Miami.  Fla.,  awarded  the 
contract  for  the  extension  of  Twelfth  St.  to 
the  Orange  Glade  District,  to  Walter  Waldin 
and   work  has  already  been  commenced. 

Idaho. 

Committee  of  the  Connnercia!  Club  of 
Twin  Falls,  Idaho,  and  the  Automobile  Club 
have  made  arrangements  for  tlie  construc- 
tion of  16  miles  of  good  roads.  The  county 
is   to   pay   one-third   the   cost   of   the   work. 

Illinois. 

^•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements  of  the  city  of  Mt.  Carmel, 
111.,  until  3  p.  m.,  August  4,  for  the  construc- 
tion of  10,800  sq.  yds.  brick  pavement,  con- 
crete foundation  and  concrete  curb.  Guy  W. 
Courter  is  Engineer.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•J«Bids  will  be  received  about  August  15  by 
Nokomis.  111.,  for  the  construction  of  20 
blocks  of  vitrified  brick  paving.  Walter  R. 
McCaslin  is   Engineer. 

Contract  has  been  let  by  the  Board  of 
Local  Improvements.  Chicago,  111.,  for  adjust- 
ing sewer  manholes  and  catch-basins,  con- 
structing and  connecting  catch-basin  inlets, 
constructing  new  catch-basins  complete,  grad- 
ing and  paving  with  creosoted  wooden  blocks 
on  1  in.  of  sand  and  8  ins.  of  Portland  cement 
concrete,  joints  filled  with  coal  tar,  surface 
dressed  with  Vi  in.  of  sand,  the  roadway  of 
La  Salle  St.  from  the  south  line  of  Madison 
street  to  the  north  line   of  Jackson  street. 

The  Board  of  Local  Improvements,  Peoria, 
111.,  has  decided  that  Adams  St.  from  Ham- 
ilton to  Bridge  will  be  paved  with  creosote 
wood  block  and  that  Perry  Ave.  will  be  re- 
surfaced from  curb  to  curb  with  asphalt,  ex- 
cluding the  central  boulevard. 

Board  of  Local  Improvements,  Quincy,  111., 
has  ordered  the  paving  of  the  following 
streets  in  that  city:  Twelfth  St.  from  Broad- 
wav  to  Maine.  Fourteenth  St.  from  Broadway 
to  Maine.  York  St.  from  Tenth  to  Twelfth. 
Brick  is  the  material  under  consideration  for 
the  improvement. 
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The  contract  for  the  paving  of  East  and 
West  Main  St.,  in  Marion,  Til.,  has  been 
awarded  by  the  Board  of  Local  Improvements 
to  Valentine  Wolf,  for  $45,759  and  work  will 
be  commenced  immediately.  The  other  bid- 
ders on  the  West  Main  St.  job  were  Wil- 
liam Lough  &  Son.  $-28,55!).59,  Hoffman  & 
Townsend,  $28,707.84,  George  A.  Peters 
$27,761.05,  Curdie  &  Manfine.  $29,244.53,  and 
those  on  the  East  Main  St.  job  were-  Hoff- 
man &  Townsend,  $18,885.04,  Curdie  &  Man- 
Board  of  Local  Improvements,  Chicago, 
111.,  opened  bids  July  26  for  the  paving  of 
Johnston  Ave.  with  asphalt  from  North  Cal- 
ifornia Ave.  to  North  Kedzie  Blvd.  and  it 
was  discovered  that  the  lowest  bids  were 
but  30  cents  different.  The  American  'As- 
phalt Co.  bid  $18,134.80  and  R.  P.  Conway 
Co..  bid  $18,1-35.10.  For  paving  Elston  Ave. 
with  granite  blocks  between  West  Division 
street  and  West  North  avenue,  the  Parker- 
Washington  Co.  submitted  the  lowest  bid 
$28,839.20,  while  the  John  A.  McGarry  Co! 
submitted  the  lowest  for  paving  West  Twelfth 
street  with  brick  between  Talman  avenue 
and   South   Fortieth  avenue. 

Indiana. 

^Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  Ind..  until  10 
a.  m.,  August  17,  for  the  improvement  of 
the  first  alley  east  of  Capitol  Ave.,  from  the 
north  property  line  of  McLean  Place  to  the 
south  property  line  of  22d  St.  by  grading  and 
paving  the  roadway. 

•f-P.oard  of  Public  Works,  Indianapolis, 
Iiul.  will  receive  bids  until  10  a.  m.,  Aug.  17, 
for  the  improvement  of  the  first  alley  north  of 
New  York  St.  from  the  east  property  line  of 
East  St.  to  the  west  property  line  of  Liberty 
St.  by  grading  and  paving  the  roadway. 

4*Bids  will  be  received  until  10  a.  m.,  Aug- 
ust 17,  by  Board  of  Public  Works,  Indianap- 
olis, Ind.,  for  the  improvement  of  Laurel  St. 
from  the  south  sidewalk  line  of  Lexington 
Ave.  to  the  north  curb  line  of  Prospect  St. 
by   grading  and  paving  the   sidewalks. 

•{•Board  of  Public  Works.  Indianapolis, 
Ind.,  until  10  a.  m.,  August  17,  for  the  im- 
provement of  the  first  alley  north  of  St. 
Joseph  St.  from  the  west  property  line  of 
Delaware  St.  to  the  east  property  line  of 
Pennsylvania  St.  by  grading  and  paving  the 
roadway. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug- 
iise  17,  by  the  Board  of  Public  Works,  In- 
dianapolis, Ind.,  for  the  improvement  of 
Thirty-sixth  St.  to  the  west  curb  line'  of 
Central  Ave.  from  the  west  curb  line  of 
Pennsylvania  St.  by  grading  and  paving  the 
sidewalks. 

^Comrnissioners  of  Madison  County,  Ind., 
will  receive  bids  at  Anderson,  Ind.,  until 
10  a.  m.,  August  16,  for  the  construction  of 
a  gravel  road  in  Jackson  township.  William 
T.  Richard  is  County  Auditor. 
.  •{•City  Council  of  Wabash,  Ind..  will  re- 
ceive bids  until  6  p.  m.,  August  8,  for  the 
improvement  of  Stitt  St.  with  sidewalks  and 
macadam  and  tarvia  pavement.  William  L. 
Agan  is  City  Clerk. 

•J«Board  of  County  Commissioners  will  re- 
ceive bids  until  Noon,  August  3,  at  Peru, 
Ind.,  for  the  construction  of  nine  gravel  roads 
in  Jefferson,  Pine  Creek,  Richland  and  Per- 
ry townships.  Charles  Griswold  is  Auditor 
of  Miami  County. 

Bids  were  opened  July  18  by  the  Board 
of  Works  of  Indianapolis  for  street  improve- 
ment work,  contracts  being  let  as  follows ; 
Cement  walks  on  Temple  Ave.,  Wm.  H.  Hall, 
Indianapolis,  Ind. ;  cement  walks  on  Washing- 
ton Blvd.,  John  Arnold,  Indianapolis,  Ind. ; 
bitu-moss  pavement  on  Thirty-sixth  St.,  In- 
dianapolis Bitu-Moss  Co..  Indianapolis,  Ind. 
The  Board  of  Works  of  Indianapolis,  Ind., 
opened  bids  July  22  for  street  improvement 
work,  the  following  contracts  being  let :  Re- 
surfacing with  brick  on  Meridian  St.,  L.  J. 
Cooper.  Indianapolis:  resurfacing  with  brick 
on  Georgia  St.,  Marion  County  Construction 
Co.,  Indianapolis. 

Bids  were  opened  July  8  by  the  Board  of 
Works    of    Indianapolis.    Ind.,    for   street    im- 
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provement  work,  contracts  being  let  as 
lows:  Brick  paving  on  Daylv  St 
Cotistruction  Co  Indianapolis;  b,.cK  resur- 
facmg  of  Maryland  St.,  L.  J.  Cooper,  In- 
d  anapohs:  bnck  resurfacing  on  Mdr  'land 
apolis"""  ^"■^""=1  A^e-  L.  J.  Cooper,  Indian- 
Board  of  Public  Works  has  ordered  the 
construction  of  a  main  sewer  along  Seventh 

•M  r"!,  °'^''5'0"  St  to  Ingle  St.  in  Evans- 
yille,   Ind. 

Board  of  Public  Works  of  Evansville,  Ind., 
has  designated  brick  as  the  material  for  the 
improvement  of  Governor  Ave.,  from  Lincoln 
Ave.   to   Louisiana   St. 

The  County  Commissioners  with  wdiom  the 
petition  for  the  improvement  of  East  Wysor 

Vvi,-7',"',''-''i'''SP^''',"S  from  Walnut  to  the 
Whitely  bridge  has  been  filed  have  announced 
that  the  matter  is  now  entirelv  up  to  the  citv 
council   of   Muncie,   Ind. 

Advices  from  Richmond,  Ind.,  state  that 
the  contract  for  the  improvement  of  the  Na- 
tional Road  from  a  point  in  West  Richmond 
to  the  boundary  Ime  of  Center  township  dis- 
tance of  about  3  miles,  has  been  let  to  John 
F.  Cronin  &  Co.,  of  that  citv  for  $52,000. 

Property  owners  on  Main  St.,  Bicknell 
Ind.,  have  been  notified  by  the  Town  Clerk- 
that  It  is  proposed  to  nave  that  street  from 
Sycamore  St.  to  a  point  100  ft.  south  of  Ried 
St.  The  w^ork  will  include  about  10  blocks  of 
pavement.  E.  C.  Williamson,  Vincennes,  Ind., 
is  Engineer. 

Iowa. 

^City  Council  of  Clinton,  la.,  will  receive 
bids  until  August  9  for  the  following  paving 
work:  8,330  sq.  yds.  creosoted  wood  block 
pavement  on  a  5-in.  base  and  a  1-in.  sand 
cushion;  2,040  lin.  ft.  concrete  curbing;  440 
lin.  ft.  concrete  underpinning  curb :  13  new 
style  catch-basins;  640  lin.  "ft.  10-in.  catch- 
basin  pipe;  3  manholes  topped  out  and  pro- 
vided with  new  style  castings.  W.  E  Hayes 
is  City  Clerk.  R.  C.  Hart  is  City  Engineer. 
^City  Council  will  receive  bids  until'  Aug- 
ust 8  for  the  construction  of  two  sections 
of  pavement  in  Knoxville,  la. 

Council  of  Osceola.  la.,  has  awarded  a  con- 
tract to  William  Horrabin,  Iowa  City,  la., 
for  the  construction  of  13,000  sq.  yds.  of  pav- 
ing and  8,000  lin.  ft.  of  cement  curbing.  The 
bid  on  the  latter  was  52  cts.  and  the  paving 
waslet  at  $2.10y2. 

City  Council  of  Clinton,  la.,  have  ordered 
the  construction  of  pavement  on  Main  St.  in 
Lyons  from  Sixth  St.  to  the  bridge.  Creosote 
wood  blocks  have  been  recommended  for  the 
work. 

The  contract  for  paving  A  .Ave.  west  be- 
tween Market  and  B  Sts.  and  South  Third  St. 
between  Third  Ave.  and  Rock  Island  Ave. 
was  awarded  by  the  City  Council  of  Oska- 
loosa,  la.,  to  Magden  &  Sheeley,  Des  Moines, 
la.,   for  $1.73  per   sq.  yd. 

The  contract  for  the  construction  of  as- 
phalt pavement  in  Des  Moines,  la.,  on  Thirty- 
first  St.  from  Grand  Ave.  to  Center  St.  was 
let  to  McLaughlin-Bryant  Co.,  at  $2  and  the 
pavement  of  Ingersoll  Ave.  from  28th  to  42d 
St.  was  let  to  the  same  company  for  $2.15. 

Property  owners  on  Grande  Ave..  Cedar 
Rapids,  la.,  have  been  notified  by  the  City 
Council  to  make  water,  gas  and  sewer  con- 
nections preparatory  to  the  construction  of 
pavement   on    that   thoroughfare. 

City  Council  of  Marshalltown.  la.,  has 
passed  a  resolution  for  the  construction  of 
brick  block  pavement  and  single  concrete  curb 
on  the  following  streets  and  alleys :  West 
Nevada  St.  from  the  end  of  present  pave- 
ment to  east  side  of  First  St. ;  Market  St. 
from  west  line  of  First  Ave.  to  east  line  of 
Second  Ave. ;  South  Third  Ave.  from  south 
line  of  Nevada  St.  to  main  line  of  Chicago 
&  Northwestern  railway ;  alley  from  north 
line  Main  St.  to  south  line  of  State  St.  in 
block  12,  original  town  of  Marshall;  alley 
from  west  line  of  Third  Ave.  to  the  east  line 
of  alley  intersection  in  block  12,  original 
town  of  Marshall:  alley  from  west  line  of 
Third  .^ve.  to  east  line  of  alley  intersection 
in  block  2,  Anson's  second  addition :  alley 
from  south  line  of  alley  intersection  in  block 
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2,  Anson's  second  addition,  south  to  the  pres- 
ent pavement  in  the  block;  alley  from  east 
line  Second  Ave.  to  west  line  of  Third  ^ve 
m  block  1,3,  original  town  of  Marshall;  allcv 
from  south  line  of  Main  St.  to  north  line  of 
Vr  '  1  I,  i-  '"  ''2'^''  '3,  original  town  of 
-Marshall ;  Second  St.  from  north  line  of  Main 
St.  to  south  line  of  State  St.  and  from  the 
north  line  of  State  St.  to  south  line  of  Grant 
M.,  and  from  north  line  of  Grant  St  to 
south   line  of  Lincoln   St. 

The  Chariton,  la..  City  Council  has  or- 
dered the  paving  of  Main  St. 

A  petition  is  being  circulated  in  Greenfield 
la.  for  the  paving  of  the  square  including  a 
half  block  on  each  street  leading  to  and 
from. 

Residents  on  Superior  St.,  Mason  City    la 
are  agitating  the  construction  of  pavement  on 
the   south   end  of  Rawlin   St.  as   the  mud   is 
carried    from    that    thoroughfare    to   the    first 
street  making  it  nearly  impassable. 

Kansas. 

Advices  from  Hutchison.  Kan.,  state  that 
the  road  running  north  from  the  western 
salt  plant  through  the  frog  pond  is  to  be 
improved  for  a  distance  of  %  mile  The' 
Reno  Township  Board  and  the  City  Com- 
missioners will  bear  the   expense. 

Kentucky. 

^Board  of  Pul)lic  Works,  Paducah  Kv 
will  receive  bids  until  3  :.30  p,  m.,  August  23 
tor  the  following  work:  Contract  "A"  faD- 
proximate  quantities),  granite  curbing  16500 
Iin.  ft.;  concrete  gutter,  16,800  lin  ft  •  con- 
crete walks,  34,000  sq.  ft.:  concrete '  drive- 
ways 4,000  sq.  ft. ;  cast  iron  drain  pipe,  .500 
in.  ft.;  sewer  (10-in.  to  24-in.  pipe).  650 
lin.  ft.  Contract  "B"  (anproximate  quanti- 
ties), granite  curbing.  1.370  lin.  ft.;  concrete 
gutter,  l,S9;j  Im.  ft.;  concrete  walks  9  300 
sq.  ft;  concrete  driveways,  .300  sq.  ft.;'  seWer 
nO-in.  to  12-in.),  .565  lin.  ft.  Contract  "C" 
(approximate  quantities),  granite  curbing, 
6,150  lin.  ft.;  concrete  gutter,  6,.300  lin  ft  • 
concrete  walks,  31,300  sq.  ft.;  concrete  drive- 
ways 9d0  sq.  ft.:  cast  iron  drain  pipe,  .500 
Im.  ft.  Contract  "D"  (approximate  quanti- 
ties), granite  curbing,  700  lin.  ft.;  concrete 
gutter,  ,00  lin.  ft.:  concrete  walks,  .3.600  sq 
ft  :^  concrete  dri_veways.  160  sq.  ft.  Contract 
h.  (reinforced  retaining  wall),  (approxi- 
mate   quantities),    concrete.    225    cu     yds 

The  Board  of  Public  Works,  Lo'uisville 
Ky.,  has  awarded  the  Barber  .Asphalt  Co 
contracts  for  constructing  pavement  on  the 
following  streets:  Virginia  Ave.,  Beach  to 
Thirty-second  St..  $1.82  per  sq.  vd. :  Euclid 
Ave..  Eighteenth  St.  to  Twentv-fir'st  St  SIS' 
per  sq.  yd.;  Twenty-ninth  St..  Kentuckv  to 
Greenwood,  $1.90  per  sq.  vd. ;  Brook,  A  to 
Lee.  $1.80  per  sq.  yd.;  f wentv-second  St 
Date  to  Oak.  seven  blocks,  each  $180  per 
sq.  yd.:  Woodland.  Beach  to  Tliirtv-second 
St.,  two  blocks,  each  SI  .95  per  sq.  yd. 

Louisiana. 

•FBids  are  asked  by  the  Citv  of  Crowley 
La.,  until  August  16.  for  constructing  street 
crossings  on  28  streets. 

The  City  Council  of  Crowlcv.  I^.,  on  July 
26  awarded  the  contract  for  5  miles  of  ce- 
ment walks  on  28  streets  to  Dejerscy  & 
Bernard,  of  Jennings,  La.,  at  12.45  cts."  per 
sq.  ft.  There  were  three  bids  opened,  the 
highest  being  15.50  cts.  The  crossing  contract 
was  not  let,  as  only  one  bid  was  put  in  for 
this  work,  and  it  will  be  rcadvertiscd  and 
bids  opened  .August  16. 

It  is  planned  by  the  Police  Jury  of  Iberia 
Parish  and  the  town  councils  of  New  Iberia. 
La.,  and  Jeanerette  to  construct  a  model 
highway  between  those  places.  The  cost  of 
the  work  is  estimated  at  $3,000  per  mile  or 
$36,000  for  the  entire  distance.  It  is  also 
proposed  to  build  a  similar  road  from  New 
Iberia  to  Avery's  island  Cthc  salt  mines)  and 
to  Loreauville  on  the  north. 


Maryland. 
4*Bids    will    be    received   by    Constructing 
Quartermaster,  Fort  Howard.  ^Id.,  until  10:.30 
a.  m.,  August  15,  for  constructing  a  macadain 

Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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road,   macadam   resurfacing  roads,   construct- 
ing concrete  walks  and  cross  walks. 

4»Road  Engineer,  Baltimore  County,  will 
receive  bids  until  August  4  at  Towson,  Md., 
for  the  improvement  of  Lawrence  .^ve.,  from' 
Altamont  to  Paradise  Ave.,  a  distance  of 
1,500  ft.  Each  bid  must  be  accompanied  by 
a    certified   check    for   $200. 

Massachusetts. 

Bids  were  opened  July  21,  by  the  Com- 
missioners of  Middlesex  County,  at  Haverhill, 
j\Iass.,  for  constructing  three  miles  ^  of 
macadam  road,  the  contract  being  let  to  Rich- 
ard F.  Hudson,  19  Whittier  St.,  Melrose, 
Mass.  Bids  were  compared  on  the  basis  of 
quantities  in  section  from  Martin's  to  Lake 
St.  (about  1  mile)  :  950  cu.  yds.  earth  exca- 
vation, at  50  cts.,  $475:  100  cu.  vds.  borrow  $1, 
$100:  9,000  sq.  vds.  surfacing  at  2  cts.,  $180; 
2,100  tons  broken  stone  in  place,  $1.55,  $3,2.55; 
160  ft.  8-in.  pipe,  50  cts.,  $80:  200  ft.  fencing, 
40  cts.,  $80;  5  catch  basins,  $40,  $200;  5  cu. 
yds.  concrete,  $10,  $50;  removing  watering 
trough,  $25 ;  total  $4,445  for  1  mile,  or  about 
$1.3,.335   for  the  whole  job. 

The  contract  for  the  construction  of  brick 
block  pavement  on  Dudley  St.,  Boston,  Mass.. 
between  Warren  and  Alagazine  Sts.,  has 
been  awarded  to  James  Doherty  for  $25,552, 
which  was  $2,000  below  the  next  lowest  bid- 
der. 

The  contract  for  the  paving  of  Geneva  Ave. 
from  Bowdoin  to  Park  St.,  in  Ward  20,  Bos- 
ton, Mass.,  has  been  awarded  to  Contractor 
Timilty  for  $23,567.  The  other  biddtTS^^  for 
the  work  included  James  Doherty,  $23,727.80 ; 
C.  W.  Dolloff  &  Co..  $23,865.90:  Joseph  B. 
O'Rourke  &  Co.,  $24,678.20;  F.  S.  &  A.  D. 
Gore  Corporation.  $25,206.10,  and  Coleman 
Brothers,    $25,809.50. 

Michigan. 

•{•Bids  will  be  received  until  5  p.  ra.,  .\ugust 
8.  by  .-\rthur  Ryall,  City  Clerk,  South  Ha- 
ven, Mich.,  for  the  macadamizing  of  Broad- 
wav  from  Phoenix  St.  to  Green  St.  The  work 
includes  about  10,000  sq.  yds. 

At  a  recent  meeting  the  Council  of  Muske- 
gon, Mich.,  decided  upon  the  improvement  of 
Seventh  St.  and  Park  .\ve.  from  Houston 
Ave.  to  Laketon  Ave  with  crushed  stone  6-in. 
deep  and  12  ft.  wide.  The  cost  of  the  work 
is  estimated  between  $1,400  and  $1,500. 

All  bids  received  July  19,  by  the  Common 
Council  of  Escanaba,  Mich.,  for  the  con- 
struction of  the  improvement  on  Hartnett 
Ave.  were  rejected.  Among  the  bidders  were 
Delta  Contracting  Co.,  34%  cts.  per  yd.,  and 
Solid  Rock  Paving  and  Construction  Co.,  33 
cts.  per  yd. 

Minnesota. 

^Bids  will  be  received  by  H.  P.  Edwards, 
County  Auditor,  Fairmont,  Minn.,  until  11:30 
a.  m.,  August  15,  for  the  construction  of  Sec- 
tion 5  of  the  State  Road  No.  1  from  station 
186  plus  98  ft.  to  239  plus  8  ft.,  being  from 
the  north  quarter  corner  of  section  15  to  the 
west  quarter  corner  of  said  section  15.  one 
mile,  all   in  Rolling  Green  township. 

City  Council  of  Bemidji,  Minn.,  has  de- 
cided to  pave  Third  St.  with  cement  from 
Minnesota  to  Bemidji  Ave.,  with  the  excep- 
tion of  the  square  crossings.  The  contract  for 
the  work  will  be  let  at  once  to  a  local  firm 
and  it  is  expected  that  work  will  be  com- 
menced immediately. 

The  Board  of  County  Commissioners, 
Fairmont,  Minn.,  have  awarded  the  contract 
for  the  construction  of  gravel  roadway  on 
State  Road  No.  1  to  W.  G.  Brown  and  F.  C. 
Gould   for  85  cts.  per  yd. 

Committee  including  W.  M.  Knight,  R.  J. 
Upton  and  C.  B.  Waddcll  of  the  board  of 
commissioners,  Hennepin  County,  Minn.,  have 
made  an  inspection  trip  preparatory  to  begin- 
ning a  series  of  road  improvements. 

Missouri. 

•I«Bids  will  be  received  by  the  County  Court 
at  Kansas  City,  Mo.,  until  August  12,  for 
grading  and  macadamizing  the  road  from 
Levasy  south  to  Mecklin  church.  The  cost 
of  the  work,  according  to  the  estimate  of  the 
Engineer,  is'$43,110.    This  work  will  be  part 

Items 


of  the  general  plan  projected  by  the  County 
Court  several  years  ago  to  build  a  north  and 
south  road  just  inside  the  eastern  part  of 
the  county   from   Levasy  south  to  Lone  Jack. 

Bids  were  opened  July  18  by  the  City  of 
Cape  Girardeau,  Mo.,  for  paving  Broadway 
with  brick,  the  contract  being  let  to  Hawley 
&  Duoneld,  Cape  Girardeau,  at  $19,629.  The 
work  includes  excavation,  1,260  cu.  yds. ;  creo- 
soted  wood  block  paving,  1,392  sq.  yds. ;  vit- 
ritied  brick  paving,  6,168  sq.  yds.;  curbing, 
771  lin.  ft.  The  same  contractors  were  also 
awarded  the  contract  at  $3,623,  for  grading, 
curbing  and  guttering  and  macadamizing  with 
asphaltum   binder   on   Whittier    St. 

The  Troy  and  Auburn  Gravel  Road  Co.  will 
receive  bids  until  noon,  August  16,  1910,  for 
the  construction  of  14  miles  of  gravel  road  in 
Lincoln  County,  Mo.  For  plans  and  specifica- 
tions write  H.  F.  Childers,  Secretary,  Troy, 
Mo. 

Nebraska. 

The  petition  of  the  property  owners  on 
Sixteenth  St.  has  been  granted  and  the  City 
Council  of  Omaha,  Neb.,  has  ordered  the 
construction  of  wood  block  pavement  on  that 
thoroughfare  from  Farnam  St.  south  to  the 
north  end  of  the  viaduct. 

At  a  recent  election  held  in  Omaha,  Neb., 
it  was  voted  to  lay  asphalt  pavement  in  the 
district  from  Dodge  to  Underwood  and  from 
Forty-eighth  to  Fifty-second  Sts.  The  Board 
of  Trustees  will  later  take  up  the  matter  of 
letting  the  contract. 

North  Carolina. 

.\  mass  meeting  was  recently  held  at 
Winston-Salem,  N.  C,  by  citizens  and  plans 
were  discussed  for  the  construction  of  a 
turnpike  from  that  city  to  Pinehurst  travers- 
ing five  counties  and  connecting  at  the  latter 
place  with   the   national   highwaj'. 

New  Hampshire. 

^Bids  will  be  received  until  1  p.  m.,  Aug- 
ust 12,  by  H.  C.  Hill,  State  Engineer,  Con- 
cord, N.  H.,  for  the  construction  of  a  gravel 
road    in   London   estimated   to   cost  $1,100. 

^State  Engineer,  H.  C.  Hill,  Concord,  N. 
H.,  will  receive  bids  until  1  p.  m.,  August  12, 
for  the  construction  of  a  gravel  road  in 
Lyme  estimated  to  cost  $20,000. 

New  Jersey. 

4*Bids  will  be  received  by  the  constructing 
quartermaster.  Fort  Dupont,  Delaware  City, 
Del.,  until  11  a.  m.,  August  25,  for  the  construc- 
tion of  an  oyster  shell  road  from  Harrison- 
villc,  N.  J.,  to  Fort  Mott,  N.  J. 

New  York. 

^Bids  will  be  received  until  2  p.  m.,  August 
10,  by  Capt.  M.  G.  Spinks,  Constructing  Quar- 
termaster, Fort  Totten,  N.  Y.,  for  the  con- 
struction of  approximately  713  sq.  ft.  concrete 
walk,  32  ft.  concrete  steps  and  629  sq.  yds.  of 
macadam  road  at  Fort  Totten. 

^Bids  are  to  be  received  until  2  p.  m.,  .Aug- 
ust 8.  by  George  Mc.\neny,  President  of  the 
Borough  of  Manhattan,  New  York  City,  for 
19  street  improvement  contracts,  the  largest 
one  being  No.  11,  as  follows :  For  regulat- 
ing and  repaving  with  sheet  asphalt  pavement 
on  a  concrete  foundation  the  roadway  of 
Long  Acre  Square,  from  the  south  side  of 
Forty-third  St.  to  the  north  side  of  Forty- 
seventh  St. ;  Broadway,  from  the  north  side 
of  Forty-second  St.  to  the  south  side  of  For- 
ty-third St.,  and  Seventh  Ave.,  from  the  north 
side  of  Forty-second  St.  to  the  south  side  of 
Forty-third  St.  Engineer's  estimate  of 
amount  of  work  to  be  done :  12,600  sq.  yds. 
of  asphalt  pavement,  including  binder  course, 
except  the  railroad  area;  4,930  sq.  yds.  of 
asphalt  pavement,  including  binder  course,  in 
the  railroad  area;  3.030  cu.  yds.  of  Portland 
cement  concrete ;  1,880  lin.  ft.  of  new  blue- 
stone  curbstone,  furnished  and  set ;  180  lin. 
ft.  of  old  bluestone  curbstone,  redressed,  re- 
jointed  and  reset;  23  noiseless  heads  and 
covers,  complete,  for  sewer  manholes,  fur- 
ni.shed  and  set ;  39  noiseless  heads  and  covers, 
complete,  for  water  manholes,  furnished  and 
set.  _  The  time  allowed  for  doing  and  com- 
pleting  the    above    work    w-ill    be    sixty    (60) 

marked  thus  4"  indicate  work  now  open  for 


working  days.  The  amount  of  security  re- 
quired will  be  $12,000. 

•|«Bids  will  be  received  until  Noon,  August 
9,  by  George  Cromwell,  President  of  the  Bor- 
ough of  Richmond,  New  York  City,  for  eight 
repaving  contracts,  the  largest  being  No.  7,  as 
follows :  For  furnishing  all  the  labor  and 
materials  required  for  regulating  and  repav- 
ing with  vitrified  brick  pavement  on  a  con- 
crete foundation  the  roadway  of  Morning- 
star  Road,  from  Sherman  Ave.  to  Prospect 
St.,  and  the  gutters  of  Union  Ave.,  from 
Richmond  Terrace  to  the  S.  L  R.  T.  Ry. ; 
South  Ave.,  from  Richmond  Terrace  to  the  S. 
L  R.  T.  Ry. ;  Nicholas  Ave.,  from  Richmond 
Terrace  to  Innis  St. ;  Ann  St.,  from  Rich- 
mond Ave.  to  Avenue  B ;  Avenue  B.  from 
.•\nn  St.  to  south  end  of  street ;  Church  St.. 
from  Richmond  Ave.  to  Broadway,  and 
James  St.,  from  Sharpe  .'\ve.,  to  a  point  125 
ft.  east  of  Elm  St.,  together  with  all  work 
incidental  thereto.  The  Engineer's  estimate 
of  the  quantity  and  quality  of  the  material 
and  the  nature  and  extent,  as  near  as  possible, 
of  the  work  required  is  as  follows:  8,400  sq. 
yds.  of  vitrified  brick  pavement,  including 
sand  bed,  and  laid  with  cement  grout  joints, 
with  one  (1)  year  maintenance;  1,850  cu.  yds. 
of  concrete  foundation;  1  cu.  yd.  of  rein- 
forced concrete,  in  place;  3,900  lin.  ft.  of  new 
4-in.  by  16-in.  bluestone  curbstone,  furnished 
and  set;  11,200  lin.  ft.  of  old  curbstone,  re- 
dressed, rejointed  and  reset;  10,000  sq.  ft.  of 
old  sidewalk,  relaid:  20  sq.  ft.  of  new  flag- 
stone, furnished  and  laid ;  20  sq.  ft.  of  old 
flagstone,  recut  and  relaid ;  10  sq.  ft.  of  new 
4-in.  bluestone  dripstone,  furnished  and  set ; 
450  lin.  ft.  of  new  5-in.  by  16-in.  bluestone 
curbstone,  furnished  and  set ;  160  lin.  ft.  of 
roof  leader  outlets,  relaid.  The  time  for  the 
completion  of  the  work  and  the  full  perform- 
ance of  the  contract  is  seventy  (70)  days. 
The  amount  of  securitv  required  is  Twelve 
Thousand    Dollars    ($12,000). 

•{•Bids  will  be  received  until  11  a.  m.,  Aug- 
ust 10,  by  Alfred  E.  Steers,  Borough  of 
Brooklyn,  President,  for  four  contracts  for 
the  construction  of  sidewalks,  the  largest  be- 
ing No.  3,  as  follows :  For  regulating,  grad- 
ing, curbing  and  laying  sidewalks  on  Schaef- 
fer  St.,  from  Knickerbocker  Ave.  to  the  coun- 
ty line,  together  with  all  work  incidental 
thereto.  The  Engineer's  estimate  of  the  quan- 
tities is  as  follows :  890  lin.  ft.  of  new  curb- 
stone, set  in  concrete ;  1,390  cu.  yds.  of  earth 
excavation ;  30  cu.  yds.  of  earth  filling,  not  to 
be. bid  for;  50  cu.  yds.  of  concrete,  not  to  be 
bid  for ;  4,020  sq.  ft.  of  cement  sidewalk.  The 
amount  of  securitv  required  is  Seven  Hundred 
Dollars    ($700). 

City  of  Buffalo,  N.  Y..  has  let  contract  for 
repaving  South  Division  St.,  between  Lord 
and  Smith  Sts.,  to  the  German  Rock  Asphalt 
Co.,  for  $2,376.  The  paving  of  Broadway  be- 
tween Washington  and  EUicott  Sts.,  has  also 
been  ordered.  The  dressed  Medina  Sandstone 
has  been  recommended. 

Advices  from  Schenectady,  N.  Y..  state  that 
J.  C.  Connors,  of  that  city  has  been  awarded 
the  contract  for  the  paving  of  the  streets  in 
Kinderhook  village  at  10%  cts.  per  sq.  ft. 
The  work  calls  for  an  expenditure  of  $10,000. 

-A.  proposition  has  been  made  to  the  village 
of  Seneca  Falls,  N.  Y.,  by  the  State  Highway 
Department  to  pave  with  either  16  ft.  of 
macadam  or  10  ft.  of  brick,  any  of  the  streets 
traversed  by  Route  No.  6,  providing  the  vil- 
lage paves  the  remainder  of  the  thorough- 
fares. 

The  following  contracts  have  been  let 
by  the  Board  of  Contract.  Rochester, 
N.  Y.,  for  street  improvements :  Brink- 
er  St.,  asphalt.  Rochester  Vulcanite  Pav- 
ing Co.,  $2,106;  Vann  St..  asphalt.  Tulius 
Friedrich  Co.,  $1,990:  .Smith  St.,  Medina  block 
pavement,  H.  N.  Cowles,  $9,260;  Davis  St.. 
brick  pavement.  Hagaman,  Miller  &  Haga- 
man,  $9,971:  Weaver  St..  brick  pavement. 
Julius  Friedrich  Co.,  $18.308 ;  Marsh  St..  sew- 
er, walks  and  grading,  Julius  Friedrich  & 
Co.,  $2,476.75:  Alameda  St.,  walks.  John  J. 
Regan,  $966.25;  Marie  St..  walk.  Henrv 
Schoenfeldt,  $3.58.25;  Park  View,  walks.  Wm. 
]\Iargrander,  $324.75 ;   Magnolia  St.,  brick  and 
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asphalt   pavement.  Rochester  Vulcanite   Pave- 
ment  Co.,  $27,277. 

Ohio. 

•|«Bids  will  be  received  until  noon,  .August  12, 
by  R.  G.  Ruslee,  Clerk  o£  Johnstown,  O.,  for 
the  construction  of  appro.ximately  15,0U0  sq. 
yds.  of  paving-  and  8,l.iOi.i  lin.  ft.  of  curbing. 

4'City  Clerk  of  Delphos,  O.,  will  receive 
bids  until  August  8,  for  the  construction  of 
about  20,WU  yds.  of  vitrified  brick  or  asphalt 
block  paving  on  West  Third,  West  Fifth  and 
Scott   Sts. 

^Bids  are  asked  by  Oscar  Kosche,  Clerk 
of  the  Village  of  Oakley,  O..  until  Noon, 
August  0,  for  the  necessary  labor  and  materi- 
al for  the  improvement  of  Brotherton  Road 
from  Martha  Ave.  to  west  line  of  Lot  No. 
4o,  by  constructing  a  sewer  therein.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $50,  payable  to  the  village. 

City  Council  has  received  a  number  of 
bids  for  paving  Johnson  St.,  in  Upper  San- 
dusky. O.,  and  a  committee  has  been  ap- 
pointed to  investigate  a  certain  brand  of  brick 
before  the  contract  is  let.  P.  Drake  &  Sons, 
Marion,   submitted  the  lowest  bid. 

City  Council  of  Wauseion,  O.,  have  been 
petitioned  to  take  up  the  matter  of  improv- 
ing East  Birch  St.,  which  is  at  the  present 
time  in  very  bad  condition.  Engineer  in 
charge  has  been  ordered  to  submit  an  esti- 
mate of  the  cost. 

.\n  ordinance  has  been  passed  by  the  Coun- 
cil of  Mansfield,  O.,  providing  for  the  im- 
provement of  West  Third  St.,  from  Mulber- 
rv  to  Svcamore  by  recadamizing  the  roadway 
and  finishing  with  oil.  also  providing  for 
bonds  amounting  to  $1,600  to  defray  the  cost 
of  the   same. 

Commissioners  of  Hamilton  County  at  Cin- 
cinnati, O.,  have  awarded  the  contract  for 
the  construction  of  25  miles  of  county  roads 
to  D.  M.  Hanna,  for  $200  per  mile. 

Plans  and  estimates  have  been  submitted 
by  C.  H.  Wells,  Engineer,  to  Service  Director 
Tavlor,  Newark,  O.,  for  the  following  street 
improvement:  Paving  Locust  St.,  from  Stan- 
berrv  to  the  B.  &  O.  Ry.  tracks,  36  ft.  wide, 
$3,618;  Seventh  St.,  from  West  Main  St.  to 
Locust  St.,  $4,303;  Granville  St.,  from 
Elevenh  to  Sixteenth  St.,  with  macadam  and 
curbing,   $15,353. 

.\dvices  from  Springfield.  O.,  state  that  the 
Board  of  Control  is  contemplating  the  let- 
ting of  contracts  within  the  next  two  months 
for  the  paving  of  West  Main  St.,  East  High 
St.   and   College   Ave. 

Advices  from  Portsmouth,  O.,  state  that  the 
contract  for  the  construction  of  Section  8  of 
the  Rock  Ford  Road  was  awarded  to  W.  B. 
Smith  at  $2  per  yd.  and  Sections  11  and  12 
were  awarded  to_  Andrew  Haggerty,  Otway, 
for  $3.00  and  $3.i0  per  yd.,  respectively. 

Board  of  Aldermen,  Cincinnati,  O.,  have 
passed  a  resolution  directing  the  resurfacing 
of  ]\Iadison  Ave.  from  Seventh  to  Eleventh 
St. 

Board  of  City  Council  of  Bellevue,  O.,  re- 
ceived bids  for  the  reconstruction  of  Fairfield 
Ave.  with  vitrified  brick  and  for  the  extension 
of  the  culvert  over  Taylor  Mill  Creek.  They 
were  referred  to  the  City  Engineer  for  com- 
putation. 

Information  from  Dayton.  O.,  states  that 
the  Count v  Commissioners  at  a  session  July 
15  adopted  a  resolution  which  provides  for 
the  macadamizing  of  the  Covington  pike 
from  the  corporation  line  to  the  Studebaker 
Road,  a  distance  of  about  half  a  _^mile.  The 
cost  of  the  work  is  estimated  at  $3,000. 

Contract  has  been  awarded  Garrigan  Bros., 
bv  the  County  Commissioners  at  Toledo,  O., 
for  macadamizing  Hill  Ave.,  for  a  distance 
of  8  miles  through  Adams  township,  at  $57,- 
622.  The  other  bidders  were  Russell  &  Jen- 
nison,  the  France  Paving  Co..  and  the  Ohio 
Paving  Co.  The  road  is  to  be  improved 
with  tar  bound  macadam. 
Oklahoma. 

^•Bids  will  be  received  until  August  6,  by 
City  Clerk  of  El  Reno,  Okla..  for  grading, 
curbing,  guttering  and  paving  Bickford  Ave. 
in  Hickox  Addition. 


^•City  Clerk  of  El  Reno,  Okla.,  will  receive 
bids  until  August  3,  for  the  improvement  of 
Rock  Lsland  Ave.  Plans  are  on  file  at  the 
office   of   the   City    Clerk. 

A  resolution  has  been  passed  by  the  Coun- 
cil of  Oklahoma  City,  Okla.,  providing  for 
the  pavement  of  Walnut  Ave.  from  the  north 
line  of  Ninth  St.  to  the  south  line  of  Thir- 
teenth St.,  and  also  to  do  the  necessary  grad- 
ing, to  construct  manholes  and  catch-basins, 
to  put  in  inlet  pipes,  lateral  storm  sewers, 
curbs  and  reset  curbs.  Bob  Parman  is  City 
Clerk. 

The  Oklahoma  City.  Okla.,  Council  has 
passed  a  resolution  providing  for  the  con- 
struction of  pavement  on  Seventh  St.  from 
the  west  line  of  Stonewall  .Ave.  to  the  cast 
line  of  Lottie  Ave.  The  work  to  include  the 
necessary  grading,  construction  of  manholes 
and  catch-basins,  inlet  pipes,  lateral  storm 
sewers,  curbs  and   reset  curbs. 

Oregon. 

Property  owners  have  petitioned  the  Citv 
Council  of  Medford,  Ore  to  pave  West 
Tenth  St.,  from  Fir  to  Oakdalc.  Mistletoe 
from  Seventh  to  Tenth,  and  D  St.  from 
Eighth  to  Twelfth   Sts. 

City  Council  of  Cottage  Grove,  Ore.,  has 
awarded  the  contract  for  the  construction  of 
bitulithic  pavement  on  Main  St.  from  the 
railroad  track  west  to  the  Coast  Fork  of  the 
Willamette  River,  through  the  business  por- 
tion of  town  to  the  Warren  Construction  Co. 
at  $2.35  per  sq.  yd.  The  contractors  will  pur- 
chase their  crushed  rock  from  the  city  for 
$1.50  per  cu.  yd.  and  will  pay  the  numicipality 
$5.00  per  day  for  the  use  of  the  steam  roller. 

Bitulit_hic  pavement  has  been  adopted  bv 
the  City  Council  of  Klamath  Falls.  Ore.,  as 
the  proper  material  for  covering  the  streets 
of  that  city  and  the  contract  for  paving  the 
same  has  been  awarded  to  the  Warren  Con- 
struction Co.,  Portland,  Ore.,  at  $2.25  per 
sq.    yd. 

Council  of  Rosebury.  Ore.,  has  granted  the 
petitions  of  the  property  owners  for  the  con- 
struction of  pavement  on  Pitzer,  Ella,  Court 
and  Fowler  Sts.,  comprising  about  5  blocks 
and   estimated   to   cost  $8,000. 

.Advices  from  Coquille,  Ore.,  state  that  Coos 
County  Commissioners  are  planning  the  con- 
struction of  good  roads  estimated  to  cost 
$200,000. 

Pennsylvania. 

4«Bids  will  be  received  until  2  p.-  ni.,  .August 
17.  by  State  Highway  Department,  Harris- 
burg.  Pa.,  for  the  construction  of  15,000  ft.  of 
road  extending  from  the  city  of  Monon.gahcla 
to  Union  township  line  at  Mingo  Creek  in 
Carroll-  township  in  Washington  county.  Jos- 
eoh  W.  Hunter  is  State  Highway  Commis- 
sioner. 

.■\n  ordinance  has  been  passed  by  the  Coun- 
cil of  Brownsville,  Pa.,  providing  for  the 
paving  of  Broadway  in  that  place,  from  the 
present   terminus   of  pavement   to   Market   St. 

Ax  a  meeting  of  the  Borough  Council  of 
Butler,  Pa.,  it  was  decided  to  pave  .300  ft.  of 
Mercer  St.  with  brick,  and  that  the  roadway 
be  20   ft.   wide. 

Residents  of  Montgomery.  Pa.,  are  consid- 
ering the  construction  of  pa\'ing  on  Main  St. 
and  at  the  last  meeting  of  the  Borough  Coun- 
cil a  committee  was  appointed  to  investigate 
the  cost  and  methods  of  the  improvenient. 

.\n  ordinance  has  been  introduced  into  the 
Select  Council.  Scranton,  Pa.,  providing  for 
the  grading  of  Upper  Powderly  road  from 
the  intersection  of  Sand  and  Pearl  Sts.  to  the 
southerly  line  of  the  property  of  the  Patrick 
Burke  estate.  The  measure  provides  for  the 
establishment  of  a  20  ft.  roadway  with  a  5 
ft.  walk  on  each  side. 

The  County  Commissioners  at  Washing- 
ton, Pa.,  have  given  notice  of  the  pioposition 
to  lay  before  the  .August  grand  jury  for  its 
approval  or  disapproval  the  improvement  and 
reconstruction  of  the  following  roads:  Com- 
mencing at  the  borough  line  of  West  Alex- 
ander in  a  southerly  direction  to  the  inter- 
section of  the  Ridge  road  near  the  lands  of 
Himmegar  brothers,  a  distance  of  26,020  ft. 
.\  certain  section  of  the  Shaw  line  road,  lead- 


ing from  a  point  on  the  improved  road  to  the 
Midway  state  road,  near  the  Shaw  mines,  be- 
ginning at  a  point  un  the  improved  road  at 
the  northern  end  of  the  Midway  stale  road, 
near  the  Shaw  mine,  a  distance  of  16.120  ft. 
The  road  leading  from  the  road  known  as 
the  Taylorstown  road  near  the  county  bridge 
on  the  L.  M.  Crothcrs  estate,  in  Buffalo 
township,  to  the  "S"  bridge  on  the  National 
pike,  a  distance  of  8,128.2  ft.  A  certain  sec- 
tion of  the  Beallsvillc  Zollarsville  road,  in 
Deemston  borough,  beginning  at  the  borough 
line  of  Beallsville.  thence  in  a  southerly  di- 
rection to  the  old  Thompson  mill,  a  distance 
of   0."i    ft. 

South  Carolina. 

Hi'we  iV-  i'.ige.  Chark-.ton,  S.  (  .  and  Au- 
gusta. Ga.,  have  been  awarded  the  contract  at 
$81,336.  for  paving  work  for  the  city  of 
Greenville,  .S.  C.  bids  for  which  were  opene<l 
July  23.  The  work  includes  29.000  sq.  yds.  01 
vitrified  brick  pavement  (Mack  brick)  and 
about  $0,000  worth  of  curb,  drains,  etc. 

Tennessee. 

•J*Bids  will  In-  reciived  uiuil  .August  15,  by 
City  Council  nf  Memphis.  Tenn.,  for  the 
construction  of  paving  on  Madison  .Ave.,  and 
Cooper  .Ave.  to  the  speedway.  The  contract 
will  include  about  8.(>00  sq.  yds.  of  asphalt. 

The  City  Commission  of  Memphis,  Tenn. 
on  July  26  awarded  the  following  contracts 
Improving  Muller  PI.,  to  H.  P.  Streicher  & 
Co..  of  Toledo,  O.,  for  same  price  as  other 
work  now  being  done  by  this  company ;  im- 
proving Edith  .-Xvc.,  to  Roper  &  McTiphc,  of 
Memphis,  at  the  same  price  as  other  work  now 
being  done  by  them,  tar  macadam  pavement ; 
improving  Latham  St.,  to  Roper  &  McTighc, 
of  Memphis,  for  $21,819.20.  tar  macadam 
pavement ;  improving  Waldran  Blvd..  to  E. 
W.  Jordon  Construction  Co..  of  Memphis, 
for  $21,605.  tar  macadam  pavement;  improv- 
ing Cooper  .Ave.,  to  H.  P.  Streicher  &  Co..  of 
Toledo.  O.,  for  $42,763.  asphalt  pavement  : 
improving  Cleveland  St.,  to  E.  J.  Wetter 
Strom,  of  Chicago.  III.,  for  $.3,006,  resur- 
facing with  tar  macadam ;  improving  Cleve- 
land St..  to  Tennessee  Roads  Co.,  of  Mem 
phis,  for  $0,.505,  tar  macadam ;  improving 
Monroe  .Ave.,  to  H.  B.  Streicher  &  Co..  01 
Toledo,  O.,  for  $2,-580,  tar  macadam;  improv 
ing  .Ander.son  .Ave.,  to  H.  B.  Streicher  &  Co., 
of  Toledo.  O.,  for  $.3.8.50,  tar  m.icadam ;  im- 
proving Diana  St..  to  H.  P.  Streicher  &  Co., 
of  Toledo.  O.,  for  $2,482,  tar  macadam:  im- 
proving Wisconsin  .Ave.,  to  Roach  &  Manipan. 
of  Memphis,  for  $8,828.30,  tar  macadam  ;  im- 
proving Chelsea  .Ave.,  to  E.  J.  Wetter*trom. 
of  Chicago,   111.,   for  527.170.  concrete  pavini;. 

The  County  Court  Commission  of  Shelli\ 
County,  Tennessee,  has  awarded  a  contract 
to  R.  L.  Cheshire,  of  Memphis,  for  the  grad- 
ing of  almost  10  miles  of  roads  in  Hatchie 
River  bottoms.  There  will  be  about  200,000 
cu.  yds.  in-  the  contract,  and  .1602  cts.  per 
cu.  yd.  was   the  price  bid. 

The  County  Court  at  Memphis.  Tenn..  has 
been  asked  to  take  steps  toward  the  improve- 
ment of  Poplar  .Ave.  and  the  Old  State  Linr 
road. 

Street  Commissioner  Love,  of  Memphis. 
Tenn..  recently  stated  that  the  city  had  de- 
termined to  reduce  the  amount  of  street 
work  which  had  been  outlined  in  the  earlv 
part  of  the  season  and  he  said  that  but  little 
new  work  would  be  advertised  until  early 
next  spring.  This  action  on  Commissioner 
Love's  part  is  largely  caused  by  the  fact  that 
so  many  streets  arc  at  present  torn  up  that 
he  deems  it  advisable  to  allow  contractors 
to  go  ahead  and  complete  all  work  they  now 
have  on  hand  before  beginning  any  new 
Streets.  The  City  of  Memphis  has  done 
much  street  work  in  the  past  two  years;  in 
fact,  the  whole  street  system^  has  been  prac- 
tically  rebuilt. 

The  city  of  Tupelo.  Miss.,  recently  awarded 
contract  to  the  Good  Roads  Construction  Co . 
of   Memphis,   Tenn..    for   the   building  r.f 
miles   of   gravel    roads   at   a   cost   of  SO.'T- 
The  other  bids  were  as  f'  "  '"    T.  i.'.ini- 

bcrford.   New  Orleans.   L  Worth- 

ington    Construction    '  im,    Ala., 
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$107,800:  L.  E.  Oldham,  Oxford,  Miss., 
$116,172:  Finlej-  Construction  Co.,  St.  Louis, 
Mo.,  $110,578:  J.  W.  Prescott,  Memphis, 
Tenn.,  $123,845;  Newell  Brothers,  Birming- 
ham, Ala.,  $124,820 :  Andrew  E.  Perry,  Mont- 
gomery, Ala,,  $134,000. 

Texas. 

^Bids  are  asked  until  10  a.  m.,  Aug.  11,  by 
John  B.  Ashe,  County  Auditor,  Houston,  Tex., 
for  building  sidewalks  around  the  new  court 
house  at  Houston. 

The  Metropolitan  Construction  Co.  with 
headquarters  in  Kansas  City,  Mo.,  has  been 
awarded  the  contract  for  2«30,000  sq.  yds.  of 
asphalt  pavement  at  Fort  Worth,  Tex.  W. 
J.  Hennessey  is  local  manager  for  the  Metro- 
politan Company  at  Fort  Worth,  and  will  be 
in  charge  of  the  operations  there. 

Advices  from  Smithville,  Texas,  state  that 
at  a  special  meeting  of  the  Ten  Thousand 
Club  a  good  roads  movement  was  inaugurated 
that  in  connection  with  the  work  of  the 
county  commissioners,  will  insure  first-class 
roads  in  the  territory  surrounding  that  town. 
A  fund  will  be  raised  by  the  business  men,  a 
certain  amount  being  donated  for  six  months 
to  carry  on  the  work. 

The  Commercial  Club  of  Orange,  Tex.,  re- 
cently held  a  meeting  to  discuss  the  matter 
of  starting  work  on  the  Transcalcasieu  road. 
It  is  expected  that  the  committee  in  charge  of 
securing  funds  for  the  work  will  soon  report. 


Utah. 

J.  W.  Jensen,  of  the  State  Road  Commis- 
sion recently  made  arrangements  with  P.  N. 
Pierce,  Box  Elder  Road  Commissioner,  to 
start  work  immediately  on  the  improvement 
of  the  state  road  from  Hot  Springs  to  Brig- 
ham  City:  he  has  also  asked  on  behalf  of  the 
State  Commission  that  the  county  levy  a 
special  tax  of  5  mills  on  all  property  lying 
adjacent  to  the  road,  which  will  make  a 
sum  in  the  neighborhood  of  $10,000  for  the 
work. 

According  to  advices  from  Rexburg,  Utah, 
the  contract  for  paving  sidewalks  on  Main 
St.  was  awarded  to  W.  H.  Wheelright,  the 
lowest  bidder,  at  14%  cts.  per  sq.   ft. 

Virginia. 

^•Bids  will  be  received  by  Capt.  H.  L.  Pettus,- 
Depot  Quartermaster,  Washington,  D.  C,  un- 
til 11  a.  m.,  August  8,  for  the  construction  of 
concrete  sidewalk,  etc.,  at  Winchester,  V'a., 
National  Cemetery. 

Washington. 

The  Anderson  Construction  Co.,  Seattle, 
Wash.,  has  been  awarded  the  contract  for  the 
construction  of  brick  pavement  on  A  St.,  be- 
tween Front  and  Second  Sts.,  and  on  Second 
St.  between  A  and  B  Sts.,  North  Yakima, 
Wash.  Work  will  be  commenced  at  once  and 
will   be  finished  in  about   100  days. 

Board  of  County  Commissioners,  according 


to  advices  from  Seattle,  Wash.,  have  appro- 
priated $12,000  for  the  grading  of  the  trunk 
hne  between  Seattle  and  Renton  from  57th 
Ave.  to  Ryan  St.  on  the  soullicrn  limits  of 
the  city,  a  distance  of  1  mile.  This  is  the 
last  link  of  the  Rainier  Blvd.,  for  which  the 
State,  County  and  City  have  contributed. 

The  Board  of  Commissioners,  Whatcom 
County,  has  ordered  the  improvement  of  the 
Guid  Meridian  Road  for  a  distance  of  4  miles 
from  the  city  limits  of  Bcllingham,  Wash., 
and  the  Water  front  road  commencing  at  the 
north  end  of  the  state  aid  road  No.  0  and 
running  north  to  the  city  limits  of  Belling- 
Iiam,  The  work  which  will  include  crushed 
gravel  surfacing,  is  estimated  to  cost  about 
$17,000. 

The  Washington  State  Highway  Board  at 
Olympia,  Wash.,  has  awarded  the  contracts 
for  the  improvements  of  state  roads  as  fol- 
lows :  Road  No.  2581  in  Island  County,  by 
County    Commissioners    for   $686. 

Wisconsin. 

The  Committee  of  County  Roads  at  Med- 
ford,  Wis.,  after  rejecting  the  first  set  of 
bids  received  awarded  the  contract  to  the 
second  lowest  bidder  of  the  second  set,  J.  A. 
Babbitt,  at  $12,980,  for  the  construction  of  a 
country  road  west  of  that  city. 

City  Council  of  Marinette,  Wis.,  has 
awarded  John  Magnuson,  of  tliat  city,  the 
contract  for  paving  six  city  blocks  for  $8,563. 
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Arkansas. 

General  Manager  J.  M.  Parker  of  the  Ar- 
kansas, Louisiana  &  Gulf  Railroad,  Hamburg, 
.\rk.,  has  donated  a  site  east  of  the  tracks  for 
the  installation  of  a  waterworks  plant,  and 
work  will  be  commenced  at  once. 

CaUfornia. 

Representative  of  the  Pacific  Gas  &  Elec- 
tric Co.  has  met  with  gratifying  success  in 
obtaining  signers  for  water  in  Davis,  Cal.,  and 
it  is  expected  that  the  company  will  soon  start 
work  on  the  installation  of  a  system. 

\  resolution  of  intention  was  adopted  by 
the  City  Council  of  Alameda,  Cal.,  July  15, 
for  the  installation  of  a  s^wer  in  Pearl  street 
from  Eagle  to  Harrison  avenues. 

Board  of  trustees  are  to  receive  bids  at  once 
for  the  construction  of  a  municipal  sewer  sys- 
tem in  Colton,  Cal.,  consisting  of  sewers,  lat- 
erals, flush  tanks  and  manholes. 

Plans  and  specifications  have  been  submitted 
to  the  city  trustees  by  county  surveyor  for 
the  new  water  and  sewer  system,  which  is 
proposed  to  be  installed  in  Corning,  Cal.  The 
cost  of  the  work  is  estimated  at  $70,000. 

Plan  of  action  contemplated  in  providing 
the  sewer  system  for  Los  Gatos,  Cal.,  has  been 
outlined  by  President  George  W.  Turner.  He 
recommends  that  the  city  engineer  prepare 
plans  and  surveys  for  the  work  and  then 
call  an  election  to  vote  bonds  for  the  project. 

Colorado. 

•J«Bids  will  be  received  until  2  p.  m.,  .\ugust 
12,  F.  N.  Newell,  Director,  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  furnishing 
approximately  5,224  ft.  of  26-in.  and  36-in. 
pipe  for  siphiins  on  the  Uncompahgre  Valley 
project.  Colorado. 

A  meeting  has  been  held  by  the  Commercial 
Club,  at  which  committees  on  schemes  for  pro- 
viding Pueblo,  Colo.,  with  better  water  sup- 
ply reported. 

Connecticut. 

.\t  a  recent  meeting  of  the  East  Hartford, 
Conn.,  fire  commissioners  a  map  was  sub- 
mitted showing  the  layout  of  lots  on  Judson 
place,  through  which  Walter  H.  Judson,  of 
Willow  Brook,  wishes  water  service  extended. 
The  extension  of  the  Hillstown  pipe  line, 
which  is  under  construction,  will  be  about  6 
miles  in  length. 


Board  of  Aldermen  of  Willimantic,  Conn., 
have  passed  resolutions  for  the  extension  of 
the  Main  street  sewer  through  Windham 
street  to  Mansfield  street,  estimated  to  cost 
$3,500,  and  for  the  extension  of  the  water 
service  in  Mansfield  street  northerly  from  the 
present  terminus  400  ft.  and  in  Hewitt  street 
to  Summit  street,  a  distance  of  870  ft.  The 
estimated  cost  is  $2,000. 

Georgia. 

City  Council  of  Lafayette,  Ga.,  has  award- 
ed the  contract  for  the  installation  of  a  water 
and  light  plant  to  McCrary  &  Co.,  Atlanta, 
Ga.,  and  work  will  be  commenced  immediately. 

City  of  Augusta,  Ga.,  has  signed  a  20-year 
contract  with  the  Anniston  Water  Supply  Co. 
Under  the  terms  of  the  contract  the  company 
is  to  extend  mains  to  the  Fifth  Ward.  The 
matter   will   be  taken   up  immediately. 

City  Council  of  Albany,  Ga.,  has  awarded 
the  contract  for  the  installation  of  11,000  ft. 
of  water  main  to  R.  C.  Eatman.  Work  is  to 
be  started  at  once  and  pushed  to  early  com- 
pletion. 

Idaho. 

The  Cottonwood  Water  Co.,  Cottonwood, 
Idaho,  has  awarded  the  contract  for  the  lay- 
ing of  three  and  one-fourth  miles  of  steel  pipe 
from  the  new  source  of  Vi'ater  supply  on  Cot- 
tonwood Butte  to  the  city  reservoir,  to  Chas. 
Norlin,  Lewiston,  Idaho,  'for  $1,900. 

Illinois. 

•J«Bids  are  asked  by  the  Department  of  Pub- 
lic Works.  Chicago,  111.,  until  11  a.  m.,  August 
5,  for  furnishing  all  materials  and  labor  for 
the  construction  of  a  brick  sewer  from  the 
existing  73d  street  sewer  to  the  Stony  Island 
avenue  pumping  station.  B.  J.  MuUaney  is 
commissioner  of  public   works. 

^Board  of  Local  Improvements  of  Chi- 
cago, 111.,  will  receive  bids  until  11  a.  m., 
.A.ugust  3,  for  the  construction  of  a  system 
of  brick  and  tile  sewers  as  follows:  Warrant 
38263 — Brick  and  tile  pipe  sewer,  with  man- 
holes and  catch-basins  in  a  system  of  streets 
as  follows:  South  Central  Park  avenue  from 
West  59th  place  to  West  65th  st.;  South 
Spaulding  .\v.  from  West  59th  St.  to  West 
61st  St.:  South  Sawyer  av.  from  West  59th 
St.  to  West  61st  St.;  West  59th  place  from 
South  Spaulding  av.  to  South  Hamlin  av. : 
West  60th  place  from  South  Spaulding  av,  to 


South  Hamlin  av.,  and  each  of  the  streets, 
to-wit:  West  60th  St.,  West  61st.,  West  61st 
place,  West  62d  St.,  West  62d  place.  West 
63d  St.,  West  63d  place.  West  64th  St.,  West 
64th  place  and  West  65th  St.,  from  South  Ked- 
zie  av.  to  South  Hamlin  av.  According  to 
plans  and  specifications  for  said  improvement 
on  file  in  the  office  of  the  Board  of  Local  Im- 
provements. 

^•Department  of  Public  Works,  Chicago, 
III.,  will  receive  bids  until  11  a.  m.,  August  3, 
for  furnishing  and  delivering  sewer  brick  and 
common  brick  during  the  period  ending  De- 
cember 31,  1910,  estimated  as  follows:  90,000 
by  team  in  lots  of  about  20,000  at  the  city  yard 
at  Chicago  Avenue  bridge ;  90,000  by  team  in 
lots  of  about  20,000  at  the  city  yard  at  69th 
and  Peoria  streets;  410,000  by  team  in  lots  of 
1,000  each  inside  the  territory  bounded  as  fol- 
lows :  On  the  north  by  the  north  line  of 
North  av. ;  on  the  west  by  the  city  limits;  on 
the  south  by  the  south  line  of  63d  St.;  on 
the  east  by  Lake  Michigan,  north  of  the  south 
line  of  48th  st. ;  on  the  east  by  Cottage  Grove 
av.,  south  of  the  south  line  of  48th  St. ;  140,- 
000  by  team  in  lots  of  1,000  each,  north  of 
the  territory  described  above ;  85,000  by  team 
in  lots  of  1,000  each,  south  of  the  territory 
described  above;  20,000  f.  o,  b.  cars  at  Yard 
A,  Avers  and  Wabansia  avs.  (unloaded  bv 
city)  ;  20,000  by  team  in  lots  of  1,000  each 
at  the  city  pumping  stations  and  shops 
within  the  above-described  territory. 

The  Kennecott  Co.,  Chicago  Heights,  111., 
has  been  awarded  the  contract  at  $5,260  for 
material  and  labor  for  a  300,fl00-gal.  steel 
standpipe.  25  ft.  in  diameter  and  80  ft.  high 
for  the  town'  of  Waynesboro,  Va.  Bids  were 
opened  July  8. 

Advices  from  Alton  III.,  state  that  East 
Alton  has  voted  to  install  a  water  system, 
and  bids  for  the  construction  will  be  at  once 
made  public. 

At  the  recent  election  held  in  Toulon,  III., 
the  citizens  voted  in  favor  of  the  waterworks 
proposition. 

Special  election  is  soon  to  be  held  in  Ke- 
wanee.  111.,  to  vote  on  the  question  of  issuing 
$60,000  of  bonds  for  the  equipment  of  the 
new  water  works  plant. 

Commissioners  of  LaGrange.  111.,  have 
awarded  J.  J.  Ryan  the  contract  for  the  ex- 
tension of  the  water  mains  in  that  village. 

Tlie  DuPage  Water  Co.  has  been   incorpo- 
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rated  with  a  capital  stock  of  $10,000  and  pro- 
poses to  operate  a  system  of  water  works  in 
DuPage  county.  111.  The  incorporators  are 
Charles  C.  Hamilton,  G.  \V.  Penning  and 
E.   M.   Hammond. 

City  Council  of  Plainfield,  III.,  is  making 
arrangements  for  the  construction  of  a  sewer 
system  in  that  town.  W.  Halloch,  Aurora, 
III.,   will   make   the   necessary   surveys. 

A  motion  w-as  carried  at  the  last  meeting 
of  the  Kankakee,  111.,  city  council  to  extend 
the  sewer  ordered  from  Chicago  avenue,  along 
the  river  bank  on  to  Emery  street  to  serve 
the  newly  acquired  second  subdivision. 

Board  of  Local  Improvements,  Danville,  111., 
has  decided  to  build  a  sanitary  sewer  in  the 
northeast  part  of  the  city.  It  will  be  located 
in  the  territory  south  of  the  Bisr  Four  and 
east  of  the  Wabash  railroads,  with  the  main 
line  extending  down  Collett  st.  and  joining 
the  big  Main  st.  sewer  at  Stony  Creek.  Later- 
als will  extend  eastward  through  several  al- 
leys. 

Indiana. 

^Board  of  Public  Works,  Indianapolis,  Ind., 
will  receive  bids  until  10  a.  m.,  August  15,  for 
the  construction  of  a  local  sewer  in  and  along 
McPherson  St.  from  30th  .St.  to  Sunderland 
Ave. 

•J«Bids  will  be  received  until  10  a.  m.,  .Au- 
gust 15,  by  Board  of  Public  Works,  Indianapo- 
lis, Ind.,  for  the  construction  of  a  local  sewer 
in  and  along  Bellefontaine  st.  from  .30th  St. 
to   Sunderland  av. 

4»Bids  will  be  received  by  the  Board  of 
Public  Works.  Indianapolis,  Ind..  until  10  a. 
m.,  August  15.  for  the  construction  of  a 
local  sewer  in  and  along  Parkway  from  north 
property   line    of    18th    st.    to    center   of   30th 

St. 

^•Board  of  Public  Works,  Indianapolis, 
Tnd.,  will  receive  bids  until  10  a.  m.,  August 
15,  for  the  construction  of  a  lc~al  sewer  in 
and  along  alley  north  of  Lincoln  st.  from 
second  alley  west  of  Leonard  st.  to  a  point 
977   ft.   west. 

^Bids  will  be  received  until  10  a.  m.,  Au- 
gust 15,  by  the  Board  of  Public  Works,  In- 
dianapolis, Ind.,  for  the  construction  ii  a  local 
sewer  in  and  along  Euclid  avenue  froi.i  Michi- 
gan St.  to  a  point  1,130  ft.  north. 

A  petition  has  been  placed  on  file  by  the 
City  Council  of  Michigan  City,  Ind.,  lOr  the 
construction  of  a  sewer  in  Buffalo  st.  'rom 
10th  to  Ripley. 

Town  Board  of  Lafayette,  Ind.,  has  in- 
structed the  town  engineer  to  prepare  pi  tns 
and  specifications  for  the  construction  of  a 
sewer  on  the  south  side  along  a  new  rou'e. 
abandoning  the  route  through  the  bottom 
lands  north  of  the  Lake  Eric  R.  R.  embank- 
ment. 

Iowa. 

^•Town  Clerk  William  E.  Gamble,  Mount 
Vernon,  la.,  will  receive  bids  until  7  p.  m., 
August  8,  for  furnishing  all  materials  and 
labor  necessarj-  for  the  construction  of  a  re- 
inforced concrete  reservoir  according  to  plans 
and  specifications  prepared  by  Fremont  Tur- 
ner of  Des  Moines,  la. 

R.  C.  De  la  Hunt,  Cedar  Rapids,  la.,  has 
been  awarded  the  contract  for  constructing 
two  pipe  sewers  for  the  city  of  Oelwein,  la., 
bids  for  which  were  opened  July  21.  The 
contract  price  was  as  follows :  '2,231  ft.  6  ui. 
salt  glazed  clay  pipe  sewer  at  70  cts.,  and 
4,292  ft.  8  in.  salt  glazed  clay  pipe  sewer,  at 
75  cts.,  four  manholes  at  $35  each  and  sewer 
combined  manholes  and  flush  tanks  at  $80 
each. 

John  D.  Shaw,  Davenport,  la.,  has  been 
awarded  the  contract  for  sinking  an  artesian 
well  for  the  waterworks  companv  at  Clinton, 
la. 

The  City  Council  of  Tabor,  la.,  is  now- 
taking  steps  toward  securing  data  on  the  in- 
stallation of  a  sewer  system  in  that  place. 

At  an  election  recently  held  in  Carson,  la., 
the  proposition  to  issue  bonds  for  the  in- 
stallation of  a  waterworks  system  was  de- 
feated by  a  narrow  margin.  It  is  planned  to 
submit  the  question  again  in  a  few  months. 

City  Council  of  Pella,  la.,  has  sold  bonds 
amounting  to  $60,000  to  provide  funds  for  the 
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mstallation  of  the  waterworks  system.  The 
contract  for  building  the  plant  calls  for  its 
completion  during  this  summer.  The  supply 
will  be  obtained  from  the  Des  Moines  river 
The  Council  of  Pella,  la.,  has  awarded  the 
contracts  for  the  installation  of  the  sewerage 
and  disposal  plant  to  H.  J.  Cathroe,  Omaha, 
Neb.,  and  W.  D.  Yeager,  Cedar  Rapids  la., 
respectively. 

Martin  Conroy  Co.,  Des  Moines,  la.,  has 
been  awarded  the  contract  by  the  city  council 
of  Newton,  la.,  for  the  construction  of  25,- 
000  ft.  of  sewers.  His  bid  was  90.4  cents  per 
lin.  ft.  for  sewer  pipe,  $1.00  for  8-in.  iron 
pipe  and  $9  per  cu.  yd.  for  concrete  work 
where  required.  The  contract  calls  for  23,400 
ft.  of  8-in.  pipe  and  1.600  ft.  of  10-in.  pipe. 

City  Council  of  Albia,  la.,  has  decided  on 
the  route  of  the  proposed  sewer  according  to 
the  plans  of  Engineer  Hall,  as  follows:  Com- 
mencing at  the  manhole  at  the  intersection 
6th  avenue  east,  thence  east  on  4th  avenue 
east  to  the  center  of  South  5th  street,  thence 
north  on  South  5th  street  to  the  center  of 
2d  .\ve.,  thence  west  on  2d  .\ve.  to  the 
alley  between  2d  and  3d  sts. 

The  election  to  vote  on  the  proposition  to 
construct  a  sewer  system  in  Essex,  la.,  men- 
tioned in  our  last  issue,  resulted  in  favor 
of  the  improvement. 

The  City  Council  of  Des  Moines,  la.,  re- 
ceived two  bids  for  the  construction  of  the 
sewer  in  Maple  St.,  as  follows:  T.  J  Cassel- 
berry.  $1.33  per  foot;  John  A.  Jones,  $1.87% 
per  lin.   ft. 

Lewis  &  Leeder.  Sioux  City,  la.,  were 
awarded  the  contract  for  800  ft.  of  concrete 
suction  tunnel  and  laying  10-in.  suction  pipe 
for  the  cily  of  Sioux  City.  The  contract  price 
w^as  $15.75  per  lin.  ft.  K.  C.  Gaynor  h  City 
Engineer. 

Kentucky. 
At  a  recent  meeting  of  the  Council  of 
Owensboro.  Ky..  the  mayor  was  authorized  to 
advertise  for  bids  for  the  installation  of  a 
w^ater-softening  plant,  but  the  matter  has  been 
delayed  pending  an  appropriation  of  the 
amount  necessary  for  the  improvement. 

The  fiscal  court  of  Campbell  county.  Ky., 
has  voted  to  accept  the  proposition  of  the 
city  of  Newport  to  cede  to  the  county  what 
is  known  as  the  Waterworks  road,  leading 
from  that  city  to  the  highlands.  An  appro- 
priation of  $5,000  has  been  rccommerlded  by 
the  committee  for  necessary  improvements  to 
the  roadway. 

Board  of  Public  Works,  Louisville,  Ky., 
have  decided  it  necessary  to  reconstruct  the 
sewer  on  Preston  St.,  from  the  river  to  Main 
St.,  as  all  attempts  to  repair  the  hole  in 
the  old  sewer  have  failed. 

Maine. 

Only  one  bid  was  received  for  the  con- 
struction of  the  Chestnut  St.  sewer  in  Port- 
land, Me.  This  was  from  Forgione  &  Ro- 
mano, whose  figures  were  $2,870.  The  con- 
tract for  the  work  was  not  let. 

Maryland. 

•|«Board  of  Awards,  Baltimore,  Md..  will  re- 
ceive bids  until  11  a.  m..  August  10.  for  fur- 
nishing and  erecting  pumping  station  for  pipe 
line  system  on  South .  St.,  near  Pratt  St.  J. 
Barry  Mahool  is  president  of  the  board. 
Minnesota. 
Special  election  was  held  .August  2  in 
Willmar,  Minn.,  to  vote  on  amending  the  city 
charter  to  provide  for  the  improvement  of  the 
system  of  sewerage  in  that  city.  The  step  is 
recommended  by  John  M.  Rains,  the  health 
officer. 

Council  of  Crookstown,  Minn.,  has  received 
petitions  for  the  extension  of  water  mains  in 
Hunter  St.  to  Bertha  St.,  and  in  Be--tha  st. 
to  S.  Ash  St. ;  in  Cowing  st.  from  the  present 
terminus  to  Bertha  st. ;  in  South  Main  St., 
Seventh  av.  S.,  and  in  other  streets  inter- 
secting with  S.  Main  St.  The  matter  has  been 
referred  to  the  city  attorney. 

City  Council  has  referred  a  resolution  for 
$1,300  to  provide  funds  for  the  construction 
of  a  sewer  in  Scheffer  st.,  from  7th  to  Chats- 
worth  St.  to  the  committee  on  streets,  St. 
Paul,  Minn. 
marked  thus  ^  indicate  work  now  open  for  bids. 


City  Council  of  Rochester,  Minn.,  has  been 
petitioned  to  construct  two  new  sewers,  one 
commencing  at  the  center  of  8th  and  running 
200  ft.  north  to  the  north  line  of  9th  st.  the 
other  on  Fifth  av.  from  Oak  st.  to  the  sewer 
on  Liberty  st.  Both  petitions  were  referred 
to  the  sewer  committee. 

C.  M.  -Anderson,  Preston.  Minn.,  is  figur- 
ing on  putting  in  about  2,000  ft.  of  sanitary 
sewers,  and  plans  for  the  work  are  being 
prepared  by  O.  H.  Case  &  Son,  Fountain, 
Minn. 

City  Council  of  Duluth,  Minn.,  has  passed 
a  resolution  authorizing  the  construction  of 
the  proposed  Woodland  sanitary  trunk  sewer 
at  an  estimated  cost  of  $1.38,352.  The  course 
of  the  sewer  according  to  plans  of  the  Board 
of  Public  Works,  will  be  as  follows :  In  \b- 
botsford  .Ave.,  extending  inmi  Fairmont  St.  to 
St.  .Andrews  St.,  thence  in  St.  .Andrews  St.  to 
Columbus  .Ave.,  to  Waverly  .Ave.:  thence  to 
St.  Marie  .St.,  and  thence  to  Lake  Superior. 

Village  Council  of  Long  Prairie,  Minn.,  upon 
the  recommendation  of  the  citizens,  is  taking 
the  matter  of  constructing  a  sewer  system 
into  consideration.  It  is  proposed  to  get  a 
plan  of  the  entire  village  decide  upon  the. 
right  depth  for  every  pipe  and  then  to  con- 
struct the  main  sewer  pipe  down  .Main  St.  to 
Walnut  St..  then  inprth  to  the  ri\iT. 

Missouri. 

Property  owners  have  petitioned  the  Board 
of  Public  Works.  St.  Joseph.  Mo.,  for  the 
construction  .of  a  sewer  from  29th  and  Faraon 
Sts.  to  the  alley  north  01  Faraon,  west  in 
alley  to  alley  running  parallel  with  28th  St. 
and  north  to  Clay  St.  .An  ordinance  for  the 
work  will  be  recommended. 

The  St.  Louis,  Mo.,  Board  of  Public  Im- 
provements has  awarded  the  contract  for  the 
construction  of  the  Dale  av.  sewer  to  HoflF- 
man-Hogan  Construction  Co.,  for  $75,157  and 
the  Ellendale  sewer  to  Clarke  &  .Ansbro  for 
$27,125.  Hoflfman-Hogan  Construction  Com- 
pany's bid  was  $10,000  below  the  estimate. 

Montana. 

The  contract  for  the  construction  ■■!  pro- 
posed sanitary  sewer  system  in  Missoula, 
Mont.,  mentioned  in  our  last  issue,  was  award- 
ed to  the  James  Kennedv  Construction  Co., 
Salt  Lake  City  and  Fargo,'  X.  Dak.,  for  $199,- 
000. 

The  City  of  Missoula.  Mont.,  has  awarded 
the  contract  for  constructing  a  sanitary  sew- 
er svstem  to  James  Kennedv  Construction  Co., 
Salt  Lake  City,  Utah,  at  S193.0O(i.  Bids  for 
this  work  were  opened  July.  The  work  in- 
cludes the  following  approximate  quanti«its: 
Total  length,  40,746  ft. :  excavation  and  refill, 
solid  rock,  940  cu.  yds. ;  excavation  and  refill, 
loose  rock.  4,700  cu.  yds. :  excavation  and  refill, 
earth  88,250  cu.  yds.:  1.100  cu.  yds.  of  em- 
bankment to  be  rebuilt :  pipe  and  incidentals, 
such  as  manholes,  flush  tanks,  conduits,  bulk- 
heads, bridge's  and  lumber. 

Nebraska. 

jResidents  of  North  Fremont.  Neb.,  arc  to 
bring  before  the  city  council  at  the  next  meet- 
ing the  matter  of  constructing  a  sewer  main 
in  17th  St.   from  Nye  .Ave.  east. 

New  Jersey. 

B.  F.  Sweeten  &  Son.  Camden.  N.  J.,  have 
been  awarded  the  contract  for  constructing 
sewers  and  a  sewage  disposal  plant  for  the 
borough  of  Haddon  Heights,  N.  J.  The  work 
includes  36,000  ft.  of  8-in.  to  r2-in.  vitrified 
pipe  sewers,  masonry  sewage  tanks,  masonry 
coke-filled  filters,  etc.  Bids  were  opened  July 
19. 

The  township  committee  of  Cranford,  N.  J., 
has  decided  to  call  a  special  elc-';-:!  to  vote 
on  the  question  of  appropri  "  to  de- 

fray the  cost  of  work  inc:  ■  estab- 

lishment of  a  municip.'/ 

The  Shark  River  W 
mitted    a   proposition    ; 
Asbury,   N.  J.,  offering  to 
water  main  to  that  place  t  • 
of  water. 

Borough  Council  of  Verona.  N.  J.,  pas? 
a  resolution  to  lay  4.00O  ft.  of  water  mains. 
The  streets  and  amount  of  piping  are  as  fol- 
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lows:  Malvern  PI.,  700  ft.;  Hillside  .\ve.,  1,- 
600  ft.;  Afterglow  Ave.,  150  ft.;  Hillcrest  Ter., 
850  ft.;  Fairview  Ave.,  150  ft.,  and  Mont- 
rose Ave.,  100  ft.  Bids  for  the  work  will  be 
advertised  at  once  by  the  clerk. 

Borough  Engineer  J.  L.  Bauer,  of  Roselle, 
N.  J.,  has  prepared  two  sets  of  plans  for  the 
•construction  of  the  proposed  sewer  in  the 
Lorraine  section,  both  starting  from  a  point 
in  Drake  and  Third  Aves.,  one  going  south 
through  private  property  to  Rahway  Ave.,  and 
the  other  to  Linden  road  and  the  Gregory 
property  and  thence  to  Railway  Ave. 

Advices  from  Newark,  N.  J.,  state  that  Pas- 
quale  Mauriello.  Orange,  N.  J.,  was  the  low- 
est bidder  for  the  construction  of  sewers  in 
Millburn  township.  His  bid  was  $7,121  for 
the  construction  of  9,300  ft.  of  sewers.  -Ml 
bids  were  taken  under  advisement. 

The  Jersey  City,  N.  J.,  Board  of  Finance 
has  concurred  in  the  Street  and  Water  Board's 
award  of  the  contract  for  the  construction  of 
the  Logan  .A.ve  sewer  to  O'Reillv  Bros.,  for 
$3,379. 

Advices  from  New  Brunswick,  N.  J.,  state 
that  the  Mayor  of  Highland  Park  will  take 
up  with  an  expert  on  sewage  disposal,  the 
matter  of  installing  a  plant  at  the  Park. 

The  Cold  Spring  Water  Co.  of  West  New 
York,  N.  J.,  has  been  incorporated  with  a 
capital  stock  of  $100,000  and  proposes  the  op- 
eration of  water  works,  etc.;  real  estate,  etc. 
The  incorporators  are  .•Mphonse  Thourot,  W. 
New  York,  N.  J. ;  Edward  C.  Thourot,  North 
Bergen,  N.  J. ;  Joseph  Syf el.  Union,  N.  J. 

New  York. 

■4*Bids  will  be  received  until  11  a.  m.,  .\ug. 
10,  by  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  for  the  following  con- 
tracts: (1)  For  furnishing  all  the  labor  and 
material  required  for  repairing  sewer  in  Frost 
St.  between  Graham  .A.ve.  and  Humboldt  St. 
The  amount  of  security  required  is  $1,000. 
(2)  For  furnishing  all  the  labor  and  material 
for  repairing  sewer  in  Richardson  St.  be- 
tween Herbert  St.  and  Humboldt  St.  $1,000 
security  will  be  required. 

•J«Bids  will  be  received  by  Alfred  Steers, 
President  of  Borough  of  Brooklyn,  New  York 
City,  until  11  a.  m.,  Aug.  10,  for  nineteen 
sewer  construction  contracts,  the  largest  be- 
ing No.  1  as  follows :  For  furnishing  all  the 
labor  and  material  required  for  constructing 
sewer  in  E.  94th  St.,  between  the  summit 
north  of  Clarkson  St.  and  the  summit  north  of 
Lenox  road ;  and  an  outlet  sewer  in  Clarkson 
St., -between  E.  94th  and  E.  98th  Sts. ;  and  a 
tributarv  sewer  in  Clarkson  St.,  between  E. 
92nd  and  E.  94th  Sts. 

4*Bids  will  be  received  until  4  p.  m.,  August 
3,  by  Board  of  Contract  and  Supply,  Bingham- 
ton,  N.  Y.,  for  the  construction  of  a  sewer 
in  Alice  St.,  commencing  at  a  manhole  to  be 
Tiuilt  in  the  Court  St.  sewer;  thence  north  in 
the  center  of  .-Mice  St.  for  a  distance  of  391 
ft.  Plans  and  specifications  are  now  on  tile 
at  the  office  of  S.  W.  Murray.  City  Clerk. 

The  Turner  Construction  Co.,  New  York 
City,  has  been  awarded  the  contract  for  con- 
structing a  reinforced  concrete  reservoir  for 
the  Jacob  Dold  Packing  Co.,  Buffalo,  N.  Y. 
This  will  be  68  ft.  x  40  ft.  and  is  designed 
to  carry  a  3-story  building  to  be  constructed 
later.     The  work  will  be  undertaken  at  once. 

.^t  a  special  election  held  in  Silver  Springs, 
N.  Y.,  the  tax  payers  voted  to  build  a  pump- 
ing station  for  the  water  works  and  to  raise 
$6,000  for  the  installation  of  a  lighting  plant. 

Commissioner  Ralph  Tubby  of  the  Roslyn, 
L.  L,  water  district,  has  reported  to  the 
Board  of  Trade  that  plans  and  specifications 
prepared  by  W.  E.  Sexton  on  lines  laid  down 
by  the  state  water  commissioners,  have  been 
approved.  The  estimated  cost  of  the  work  is 
$108,000. 

City  Council  of  Buffalo,  N.  Y.,  has  ap- 
propriated $8,000  for  the  laying  of  a  16-in. 
water  main  in  Elmwood  Ave. 

The  State  Water  Supply  Commission  at  a 
recent  meeting  in  New  York  City  discussed 
plans  for  the  delivcrv  to  the  five  boroughs 
of  New  York  City  .500,000,000  gals,  of  water 
daily   from  the  Catskill  source  of.  supply.     It 


is  proposed  to  construct  a  deep  tutmel  luider 
Manhattan  Island  and  the  East  River  to 
Brooklyn,  where  the  water  will  be  diverted 
by  surface  pipe  lines  to  Queens  and  across  the 
Narrows  to  Richmond.  It  is  estimated  that  the 
proposed  distributing  system  will  cost  $25,000,- 
OOO.  The  commission  reserved  decision  upon 
the  plans. 

The  Belleville  Water  Supply  Co.,  of  Belle- 
ville, N.  Y.,  has  been  incorporated  with  a 
capital  stock  of  $5,000  and  proposes  the  con- 
struction and  operation  of  a  system  of  water 
works.  Charles  M.  Horner,  Hartley  D. 
Scanland  and  Eben  W.  Clark  are  the  in- 
corporators. 

Board  of  Water  Commissioners,  Livonia,  N. 
Y.,  have  awarded  the  contract  for  the  new 
pumping  plant  and  the  work  necessary  for  the 
change  in  the  system  from  the  present  one 
which  is  pumping  water  from  Conesus  Lake 
to  the  Nickerson  Springs  in  that  village,  to 
Danz-Whitcomb  Co.  of  Rochester,  N.  Y.,  for 
$2,415. 

The  Board  of  Public  Works  of  Fulton,  N. 
Y.,  has  awarded  the  contract  for  the  con- 
struction of  the  laterals  to  the  west  side  sewer 
system  to  Swift  &  Hookway  for  $16,353.  Work 
will  be  commenced  at  once  and  it  is  expected 
that  the  sewers  will  be  completed  by  Dec.  1. 

The  Board  of  Contract,  Rochester,  N.  Y.. 
has  awarded  the  following  contracts:  Cham- 
berlain St.  sewer,  Henry  Schoenfeldt,  $.352.50; 
laying  water  pipe  in  group  242,  Ripton  &  Mur- 
phy, $5,062.40 ;  laying  water  pipe  in  group  244, 
Nicola  Desiderio,  $3,239.50;  laying  water  pipe 
in  group  243,  Nicola  Desiderio,  $2,642. 

Otto  Pfaff,  Mayor  of  Oneida,  N.  Y.,  has 
appointed  a  committee  to  investigate  the  com- 
plaints of  the  residents  of  Durhamville  about 
the  nuisance  caused  by  the  sewage  from  the 
city  draining  into  the  Oneida  Creek.  It  is 
expected  that  it  will  be  necessary  to  install 
some  type  of  disposal  plant. 

William  B.  Dye,  President  of  the  Village  of 
Albion,  N.  Y.,  has  appointed  a  Sewer  Com- 
mission to  make  plans  and  estimates  of  the 
cost  of  constructing  a  sewer  system  for  that 
place.  The  work  is  to  include  the  construc- 
tion  of  a  disposal   plant. 

The  Board  of  Contract  and  Supply,  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  the  Norton  St.  sewer 
to   H.   N.  Cowles   for  $2,013. 

The  residents  of  the  South  Seventh  St.  from 
Division  to  Fay  and  those  on  Fay  St.  from 
South  Seventh  to  South  First  St.,  Fulton,  N. 
Y.,  have  petitioned  the  Board  of  Works  for 
the  construction  of  a  sewer  in  those  sections 
and  the  matter  has  been  referred  to  the  city 
engineer. 

Consulting  Sanitary  Engineer,  G.  L.  Robin- 
son, New  York  city,  who  has  been  assisting 
John  A.  Giles,  City  Engineer,  Binghamton. 
N.  Y.,  in  the  preparation  of  plans  for  the 
proposed  disposal  plant  is  to  recommend  a 
choice  of  the  two  sites  for  the  plant  now  un- 
der consideration. 

The  Board  of  Contract  and  Supply,  Utica, 
N.  Y.,  at  the  last  meeting  awarded  the  con- 
tract for  the  construction  of  a  sewer  in  Pros- 
pect St.  from  Ottillia  to  Genesee  Sts.,  to 
John  R.  Baxter,  Jr.,  for  $441.  The  board  also 
received  resolutions  providing  for  sidewalks 
on  Osborne  St.,  sewer  in  Osborne  St.  and 
pavement  on  Elm  St. 

At  a  recent  meeting  of  the  Water  and  Sew- 
er Board  of  Rome,  N.  Y.,  a  petition  for  the 
installation  of  90  ft.  of  sewer  and  water  mains 
in  the  alley  in  the  rear  of  Thalman  property 
at  Washington  and  Thomas  Sts.  and  also  one 
for  the  construction  of  900  ft.  of  water  and 
sewer  mains  in  Turin  Road  above  Linden  St. 
were  granted.  The  matter  of  extending  the 
system  to  the  southern  part  of  the  city  was 
also  discussed. 

.  .\  special  election  was  held  July  19,  by  the 
city  of  Silver  Springs,  N.  Y.,  to  vote  on  the 
proposition  of  installing  a  pumping  station  and 
in  connection  therewith  an  electric  lighting 
plant.  It  is  estimated  the  two  propositions 
call   for  an  appropriation  of  about  $19,000. 

Patrick  F.  Brennan,  244  Mt.  Hope  Place, 
New  York  city,  was  awarded  tlie  contract,  at 
$43,132,   for  constructing   sewers   in   Drainage 


St.  and  other  streets  in  the  Bronx,  bids  for 
which  were  opened  July  14.  This  work  in- 
cludes the  following:  91  lin.  ft.  of  18-in.  cast 
iron  pipe  sewer;  190  lin.  ft.  of  pipe  sewer, 
18-in.;  1,000  lin.  ft.  of  pipe  sewer,  15-in. ; 
4,570  lin.  ft.  of  pipe  sewer,  r2-in. ;  488  spurs; 
61  manholes;  13  receiving  basins;  5,960  cu. 
yds.  of  rock  excavation;  15  cu.  yds.  of  Class 
"B"  concrete;  30,000  ft.  (B.  M.)  of  timber; 
lOO  lin.  ft.  of  12-in.  drain  pipe. 

The  President  of  Bronx  Borough,  New 
York  city,  has  awarded  the  contract  for  com- 
pleting the  outlet  sewer  in  White  Plains  Road, 
bids  for  which  were  opened  July  14,  to  F.  V. 
Smith,  125th  St.,  and  Lexington  Ave.,  at 
$621,000.  The  work  includes  the  following: 
18  lin.  ft.  of  pipe  sewer,  30-in. ;  192  lin.  ft.  of 
pipe  sewer,  24-in. ;  237  lin.  ft.  of  pipe  sewer, 
18-in.;  92  lin.  ft.  of  pipe  sewer,  15-in.;  435 
lin.  ft.  of  pipe  sewer,  12-in.;  1.-340  spurs  for 
house  connections;  103  manholes,  complete; 
108,000  cu,  yds.  of  excavation  of  all  kinds;  35 
cu.  yds.  of  brick  masonry;  32,500  cu.  yds.  of 
Class  "A"  concrete;  6,500  cu.  yds.  of  Class 
"B"  concrete ;  4,500  cu.  yds.  of  Class  "D"  con- 
crete;  5,200  cu,  yds.  of  broken  stone;  882,000 
ft.  (B.  M.)  of  timber,  for  foundations  and 
sheeting  left  in  place ;  100,400  lin.  ft.  of  piles ; 
3,050,000  pounds  of  steel  bars,  for  reinforcing 
concrete  (3-8  inch  to  HA  inch)  ;  261,000 
pounds  of  structural  steel ;  6,600  sq.  ft.  of  wire 
netting,  2-in.  by  2-in.  mesh.  No.  14  gage ;  1,000 
lin.  ft.  of  12-in.  to  24-in.  drain  pipe;  3,400  lin. 
ft.  of  6-in.  pipe,  as  risers  for  house  connec- 
tions, including  the  surrounding  and  support- 
ing Class  "C"  concrete ;  330  lin.  ft.  of  wrought 
iron  fence;  90  sq.  yds.  of  vitrified  brick  pave- 
ment. 

The  village  of  Pike,  N.  Y.,  has  awarded 
a  contract  to  Gray  &  Miller,  Hornell.  N.  Y., 
at  $6,200  for  constructing  the  water  works  sys- 
tem. Bids  were  opened  July  11.  The  work 
includes  hauling  and  laying  about  8,913  ft.  of 
4-in.  cast  iron  pipe:  about  930  ft.  of  6-in.  cast 
iron  pipe;  about  1,835  ft.  of  8-in.  cast  iron 
pipe;  about  5,160  ft.  of  8-in.  wood  pipe;  haul- 
ing and  setting  hydrants,  valves,  valve-boxes, 
specials,  etc. ;  constructing  concrete  reservoir, 
spring  house,  overtlow  pipe  and  ditch  pipe  line 
about  128  ft.  long  from  spring  house  to  reser- 
voir, according  to  plans  and  specifications.  The 
village  will  furnish  the  pipe,  hydrants,  valves, 
valve  boxes  and  specials.  T.  H.  Culver  is 
Village    President. 

North  Carolina. 

Board  of  Water  Commissioners  of  Char- 
lotte, N.  C,  are  at  present  considering  the 
matter  of  improving  the  water  shed  from 
which  the  city  gets  its  water  supply. 

North  Dakota. 

City  Commissioners  of  Mandan,  N.  Dak., 
are  now  taking  up  the  matter  of  installing  a 
water  works  system.  Plans  are  being  investi- 
gated and  it  is  proposed  to  construct  a  series 
of  settling  tanks  on  the  high  hills  northeast  of 
the  city  where  an  abundant  supply  can  be 
obtained  and  good  pressure  is  assured. 

The  city  of  Washburn,  N.  Dak.,  has 
warded  the  contract  for  constructing  water 
works  to  C.  H.  Porritt,  Fargo,  N.  Dak.,  at 
$17,782.  The  work  includes  two  _  settling 
basins,  engines  and  water  mains.  Bids  were 
opened  July  18. 

Ohio. 

^.Bids  are  asked  by  H.  H.  Canfield,  Clerk  of 
the  Village  of  Cleveland  Heights,  O.,  at  his 
office  309  Beckman  Bldg.,  Cleveland,  O.,  or  at 
the  town  hall,  until  noon,  Aug.  9,  for  fur- 
nishing the  material  and  labor  necessary  for 
the  improvement  of  Maple  Brow  drive  from 
Helsey  .^ve.  to  the  north  line  of  Quincy 
Heights  allotment  by  constructing  a  water 
main  therein,  according  to  the  plans  and  spe- 
cifications on  file  at  the  office  of  said  clerk  at 
the  town  hall,  and  at  the  office  of  The  F.  A. 
Pease  Engineering  Co.,  at  No.  931  William- 
son Bldg.,  Cleveland,  O. 

•{•Bids  will  be  received  until  noon,  Aug.  9, 
bv  H.  H.  Canfield,  Clerk  of  the  Village  of 
Cleveland  Heights,  O.,  at  his  office,  309  Beck- 
man  Bldg.,  Cleveland,  O.,  or  at  the  town  hall, 
for   furnishing  the   material  and   labor  neces- 
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sary  for  the  improvement  of  Cedar  road  from 
the  east  hne  of  Coventry  road  to  the  east  line 
of  Lee  road  by  laying  a  10-in.  water  main 
therein,  according  to  the  plans  and  specifica- 
tions on  file  at  the  office  of  said  clerk  at  the 
town  hall  and  at  the  office  of  the  F.  A.  Pease 
Engineering  Co.,  at  No.  931  Williamson  Bldg., 
Cleveland,  O. 

•I-H.  H.  Canfield,  Village  Clerk  of  Cleveland 
Heights,  O.,  will  receive  bids  until  noon,  Aug. 
9,  at  the  town  hall  or  at  his  office,  309  Beck- 
man  Bldg.,  Cleveland,  O.,  for  furnishing  the 
material  and  labor  necessary  for  the  improve- 
ment of  Quincy  Ave.  from  Maple  Brow  drive 
to  East  boulevard  by  constructing  a  water 
main  therein,  according  to  the  plans  and 
specifications  on  file  at  tlie  office  of  said  clerk 
at  the  town  hall,  and  at  the  office  of  F.  A. 
Pease  Engineering  Co.,  at  No.  931  William- 
son Bldg.,  Cleveland,  O. 

^•Village  Clerk  H.  H.  Canfield,  Cleveland 
Heights,  Cleveland,  O.,  will  receive  bids  until 
noon,  Aug.  9,  at  the  town  hall  or  at  his  office, 
309  Beckman  Bldg.,  Cleveland,  O.,  for  furnish- 
ing the  material  and  labor  necessary  for  the 
improvement  of  Quincy  sewer  district  No.  4 
by  constructing  sewers  therein,  according  to 
the  plans  and  specifications  on  file  at  the  office 
of  said  clerk  at  the  town  hall,  and  at  the 
office  of  The  F.  A.  Pease  Engineering  Co.,  at 
No.  931  Williamson  Bldg.,  Cleveland,  O. 

A  proposition  has  been  submitted  the  City 
of  Urbana,  O.,  by  James  Westwater  &  Co., 
Columbus.  O.,  to  duplicate  the  present  water 
works  plant  in  that  city  for  $126,000  or  to 
construct  a  plant  according  to  plans  and 
specifications  of  S.  Wyer,  M.  E.,  for  $1-53,500. 

City  Council  of  Hamilton,  O.,  has  passed 
resolutions  of  necessity  providing  for  the  con- 
struction of  sanitary  sewers  in  South  C.  St., 
from  Main  to  Millikin  Sts.,  Hanover  St.  from 
East  Ave.  to  the  Canal,  and  11th  St.  from 
Ludlow  to  John  St. 

Contract  has  been  awarded  William  Hynes, 
by  the  Board  of  Control,  Youngstown,  O., 
for  the  construction  of  the  sewer  in  Watt 
St.  and  Andrew  O'Horo  for  the  Edgewood 
St.  sewer. 

Property  owners  on  DaKota  St.,  Ashtabula, 
O.,  have  presented  a  petition  to  the  City 
Council  asking  for  the  construction  of  a  sewer 
in  that  thoroughfare.  The  matter  was  re- 
ferred to  the  Sewers  and  Drains  Committee. 

City  Council  of  Youngstown,  O.,  has  passed 
resolutions  to  construct  sewers  in  Albert  St.  be- 
tween State  and  McGuffey  Sts.,  and  in  Com- 
merce St.  from  Walnut  St.  to  Champion  St., 
and  in  Champion  St.,  from  Commerce  St.  to 
Federal  St. 

It  has  been  resolved  by  the  City  Council 
of  Zanesville,  O.,  that  it  is  necessary  to  con- 
struct a  brick  and  pipe  sewer  in  Pine  St. 
from  Woodrufif  alley  north  to  the  north  side 
of  lot  20  in  South  Zanesville  addition  to  the 
city  of  Zanesville,  thence  across  the  north  side 
of' lots  20  and  21  through  the  unplatted  land 
to  the   Muskigum   River. 

At  a  recent  meeting  of  the  Youngstown, 
O.,  City  Council  the  question  of  installing  a 
sewer  in  Second  St.  west  of  Market  St.  was 
favorably  commented  upon  and  recommended. 
The  sewer  committee  will  at  once  take  up  the 
matter  with  the  property  owners. 

Plans  and  specifications  arc  being  prepared 
by  John  W.  Lowe,  Director  of  Service,  Circle- 
ville,  O.,  for  the  proposed  new  sanitary  sew- 
ers.    Surveys  are  also  under  way. 

.\  resolution  has  been  adopted  by  the  City 
Council  of  Canton,  O.,  instructing  the  City 
Engineer  to  prepare  plans  and  estimates  for 
the  establishment  of  a  sanitary  sewer  system 
in  the  south  and  southwest  sections  of  the  city. 
The  principal  thoroughfares  affected  are 
South  Market  St.,  Henry  Ave.,  Stark  Ave., 
Hammond  St.,  Clark  Ave.,  Garfield  Ave., 
Greenfield  Ave..  Harrison  Ave.,  Lewis  Ave., 
Vine  St.  and  Maiden  lane. 

Citv  Council  of  Wellston,  O.,  has  been  peti- 
tioned by  the  residents  of  West  Broadway  for 
an  extension  of  the  main  sewer  as  far  as 
Minnesota  Ave.,  in  order  that  it  can  be  tapped 
for  sanitary  purposes. 

According  to  advices  from  Van  Wert,  O., 
surveys   are   now    under    way   preparatory   to 


constructing  an  extension  to  the  city  water 
main  on  East  Third  St.  to  be  (J50  ft.  long 
and  an  extension  on  South  Walnut  St.  to  be 
700  ft.  in  length. 

Board  of  Control,  Dayton,  O.,  has  let  the 
following  contracts  for  the  additional  water 
supply  equipment :  For  lumber,  W.  C.  Ely, 
at  $2,744 ;  for  pump  house,  Requarth  Co.,  at 
$49o;  pum])ing  Unite.  Dravo  Doyle,  Cleveland, 
O.,  at  $67.5.  It  has  been  decided  to  do  the 
excavation  work  with  the  city's  workmen. 

Twelve  bids  were  received  by  the  Director 
of  Public  Service,  Dayton,  O.,  for  the  con- 
struction and  furnishing  of  a  temporary 
pumping  station  on  the  Mad  River  levec 
above  the  water  works.  Those  who  submitted 
proposals  for  the  work,  cost  of  which  will  not 
exceed  $20,000  are  as  follows :  Larkin  Broth- 
ers, T.  J.  Backus  Co.,  Piatt  Iron  Works, 
John  B.  Rausch,  F.  A.  Requarth,  Miami  Lum- 
ber and  Veneer  Co.,  W.  C.  Ely,  C.  H.  Hosier, 
all  of  Dayton;  R.  D.  Wood,  Philadelphia; 
Drake  &  Doyle,  Cleveland ;  Harvey  C.  Har- 
bell,  Loveland,  and  Lawrence  Machine  Co., 
Lawrence,  Mass. 

The  village  of  Lakewood,  O.,  has  awarded 
the  contract  for  constructing  a  sewer  main 
in  Donald  Ave.  to  A.  J.  Galvin.  4-57  Lenox 
Bldg.,  Cleveland,  O.,  at  $3,020.  Bids  for  this 
work  were  opened  July  18. 

O.  C.  Borreson.  4734  Carthage  Place,  St. 
Bernard,  O.  (P.  O.  Elm  wood  Place,  O.)  has 
been  awarded  the  contract  at  $2,578  for  con- 
structing a  storm  water  sewer  for  the  village 
of  St.  Bernard.     Bids  were  opened  July  19. 

The  Director  of  Public  Service  of  Youngs- 
town, O.,  has  awarded  the  contract  on  sew- 
ering and  grading  Edgewood  St.,  to  Anthony 
O'Hare,  Youngstown,  O.,  at  $1,130. 

City  auditor  of  Youngstown,  O.,  will  sell 
bonds  on  August  15  at  2  p.  m.,  for  the  con- 
struction of  sewers  in  Lawrence  St.,  between 
Center  and  Acorn :  Gibson  St.  between  Po- 
land Ave.  and  Williamson  Ave.;  Garlick  St. 
between  West  Chalmers  Ave.  and  Tremont 
St.;  Buckeye  St.  between  Hillman  St.  and 
Garlick  St. 

Oklahoma. 

Plans  and  specifications  have  been  prepared 
for  the  installation  of  a  water  works  system 
at  Foss,  Okla.  The  cost  of  the  work  which 
is  to  be  superintended  by  W.  H.  Kennedy,  is 
estimated  at  $25,000. 

Oregon. 

The  Council  Committee  on  Mountain  Water 
of  Salem,  Ore.,  have  investigated  the  cost  of 
the  installation  of  a  new  w^-iter  works  system 
and  have  reported  to  the  city  that  it  would  be 
much  cheaper  to  purchase  the  present  plant. 
The  matter  will  be  submitted  to  the  resi- 
dents of  Salem,  Aug.  15,  in  order  that  they 
may  vote. 

Property  owners  on  Alder  St.,  Medford, 
Ore.,  have  petitioned  the  city  council  for  the 
installation  of  a  water  main  and  sewer  in 
that  street  north  of  Fir. 

A  bond  issue  of  $40,000  is  being  planned  by 
the  Citv  Council  of  .-Mbany,  Ore.,  to  provide 
funds  for  the  extension  of  the  city's  sewer 
system.  The  new  work  will  be  located  in  the 
eastern  part  of  the  city,  which  is  the  only 
part  lacking  proper  drainage. 

The  American  Light  &  Water  Co.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  at 
$68,940,  for  the  installation  of  a  water  works 
and  sewer  system  at  Vale,  Ore.  The  con- 
struction work  will  consist  of  the  putting  in 
of  a  complete  water  system,  five  miles  of  san- 
itary sewers,  throughout  the  city,  a  20  h.  p. 
gasoline  engine  and  pumping  plant  and  big 
1,000,000  gallon  reservoir.  Later  a  gravity 
svstem  wiil  be  put  in.  with  a  flow  line  of  12 
miles  to  the  Willow  Springs.  The  bid  on  the 
line  by  the  American  Water  &  Light  Co.  was 
$46,940.  The  pumping  system  will  und'-ubted- 
iy  be  completed  first  but  will  be  used  as  an 
auxiliary  plant  when  the  gravity  system  is 
completed. 

An  ordinance  was  passed  at  a  recent  meet- 
ing of  the  Salem,  Oregon,  City  Council 
amending  the  city  charter  in  such  a  manner  as 
to  enable  the  Council  to  purchase  the  water 
works  svstem  now  the  property  of  the  balem 


Water  Co.,  at  a  cost  of  $4,W1I,<«mi.  .\  special 
election  will  be  held  .Xugust  15  to  vote  on  the 
proposition. 

Pennsylvania. 

The  L'niontown  Construction  Co.,  Union- 
town,  Pa.,  has  been  awarded  a  contract  at 
$28,132  for  constructing  sewers  for  the  Bor- 
ough of  Masontown. 

Citizens  Water  Committee  of  Coatesville, 
Pa.,  has  recommended  to  the  council  the  in- 
stallation of  an  artesian  water  system,  but 
the  latter  body  is  inclined  toward  an  addi- 
tional gravity  supply  from  Brandy  wine. 

Bids  have'  been  opened  by  the  Director  of 
Public  Works,  Philadelphia,  Pa.,  for  the 
construction  of  the  sewage  disposal  plant  at 
Torresdale,  which  is  estimated  will  cost 
$150,000.  Among  the  bidders  were :  Edwin 
H.  Vare,  Edward  Fay  &  Son,  David  MacMa- 
hon,  Costello  &  Co.,  the  Keystone  Stai»  Con- 
struction Co.,  Robert  Wiggins,  Lombard  & 
Perna,  the  Otto  Gas  Engine  Works  and  the 
D'Olier   Engineering  Co. 

The  proposition  to  l>orrow  $110,000  for  the 
construction  of  a  sanitary  sewage  disposal 
system  for  the  central  portion  of  Lebanon, 
Pa.,  is  to  be  submitted  to  the  voters  at  another 
election. 

The  towns  of  Charleroi,  North  Charlcroi, 
Monessen  and  Donora.  Pa.,  are  considering 
plans  for  the  construction  of  a  sewage  plant 
for  the  four  places. 

It  is  believed  that  the  Committee  on  the 
Market  St.  Sewer.  Harrisburg,  Pa.,  is  con- 
sidering appropriating  about  $6,000  from 
the  Thirteenth  Ward  Sewer  Fund,  for  the 
work  which  includes  the  extension  of  the  30- 
in.  sewer  from  loth  St.  on  Market  all  the 
way  into  the  junction  of  the  Evergreen  and 
Market  St.  sewers. 

Council  of  South  Fork,  Pa.,  has  voted  to 
make  an  extension  to  the  present  sewer  sys- 
tem of  that  borough  on  Lake.  Maple.  Portage 
and  Highway  Sts..  Fourth  .-Mley  and  in  Rock- 
ville.  the  whole  aggregating  about  8.000  ft. 

The  City  of  Hazlcton.  Pa.,  is  making  prepar- 
ations for  the  installation  of  a  $.500,000  sewer 
system  in  that  place,  .\ccording  to  the  plans 
a  disposal  plant  will  be  included  and  none  of 
the  sewage  will  empty  into  fresh  water 
streams.  A,  bond  issue  will  be  made  to  defray 
the  cost  of  the  improvement. 

The  State  Board  of  Health  has  granted  the 
Citv  of  Carbondalc,  Pa.,  the  right  to  sewer 
all  citv  streets  upon  condition  that  within  60 
days  the  city  shall  secure  a  consulting  engi- 
neer to  prepare  plans,  and  locations,  also  style 
of  sewage  disposal  plant  that  they  may  adopt. 
The  mayor  suggested  the  passing  of  a  resolu- 
tion authorizing  the  city  engineer  to  secure 
the  services  of  a  consulting  engineer  and  pro- 
ceed with  the  work  at  once. 

The  Summit  Hill  Water  Co..  of  Lcighton, 
Pa.,  has  awarded  a  contract  to  .Andrew  Brel- 
son  for  placing  a  concrete  bottom  in  its  res- 
ervoir and  raising  the  sides  2  ft. 

Residents   of  Clifton   Heights.   Pa.,  are  dis- 
cussing the   matter  of   installing  a   municipal 
water  works  system   for  that  place. 
Rhode  Island. 

4«Board  of  Sewer  Commissioners.  Woon- 
socket,  R.  I.,  will  receive  bids  until  2  p.  m., 
August  4,  for  the  construction  of  about  3,600 
ft.  of  8-in.  sanitary  sewer  and  appurtenances, 
and  about  660  ft.  of  surface  water  drain,  part 
18-in.  pipe  and  part  concrete.  Frank  H.  Mills 
is  City  Engineer. 

South  Carolina. 
At  a  recent  elecli'pu  nt  Charleston,  S.  C,  it 
was   voted   to   reject   the   proposition    of   the 
Charleston    Light    and    Water    Co..    and    no 
franchise   was   granted   ;lie   company. 

South  Dakota. 

•J.Citv  Council  of  Mellette.  S.  Dak.,  until 
.August  8,  for  the  construction  and  material 
necessary  for  laving  a  4-in.  water  main  on 
Main  St.  from  Second  to  Fifth  .\ve..  a  dis- 
tance of  about  1,200  ft.  H.  O.  Hendrickson 
is  Citv  .Auditor. 

The'  Brookings  Construction  Co.  has  been 
awarded  the  construction  contract  «oj.  ,*n_'^ 
lateral  sewers  in  Huron,  S    ri-' 
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City  Commissioners  Iiave  adopted  tlie  new 
plans  for  the  proposed  west  side  sewer  dis- 
trict at  Sioux  Falls,  S.  Dak, 

Bids  were  opened  July  20,  by  the  Contract- 
ing Quartermaster,  Fort  Meade,  S.  Dak.,  for 
the  construction  of  a  concrete  dam  in  connec-. 
tion  with  the  water  supply  system,  the  fol- 
lowing bids  being  received :  Bartlett  &  Co., 
Deadwood,  S.  Dak.— Earth  excavation,  90  cts. 
cu  yd.:  rock  excavation,  $3.50  cu.  yd.;  np 
rap,  $3.00  cu.  yd.;  16"  C.  I.  pipe  with  valves, 
$17.50  lin.  ft.;  12"  C.  I.  pipe  with  valves, 
$17.50  lin.  ft.;  4"  vit.  pipe,  75  cts.  Im.  ft.; 
concrete  in  place,  $9.75  cu.  yd.;  approximate 
bid,  $68,000.  Grams  &  Schummer,  Sturgis, 
S.  Dak.— Earth  e.xcavation,  $1.00  cu.  yd. ;  rock 
excavation,  $4.00  cu.  yd.;  concrete  in  place, 
$10.00  cu..yd. ;  lump  sum  bid,  $71,960.  Bart- 
lett &  KHng,  Cedar  Rapids,  la.— Earth  ex- 
cavatioff,  45  cts.  cu.  yd. ;  rock  excavation,  $2.00 
cu.  yd.:  rip  rap,  $2.00  cu.  yd.;  16" 
C  i  pipe  with  valves,  $15,00  lin. 
ft.;  12"  C.  I.  pipe  with  valves.  $12.50  lin.  ft; 
4"  vit.  pipe.  75  cts.  lin.  ft. ;  concrete  in  place, 
$7.80  cu.  yd.  :  approximate  bid,  $54,000. 
Tennessee. 

Bids  were  opened  July  27  by  the  city  of 
Union  City,  Tenn.,  for  labor  and  material  for 
constructing-  a  sewer  system.  The  contract 
was  let  to  Sullivan  &  Long,  Bessemer,  .\la.,  at 
$35,000. 

H.  S.  Bosler  has  been  awarded  the  contract 
for  the  construction  of  the  pumping  station 
for  the  cross  town  sewer,  Chattanooga,  Tenn., 
which  will  be  located  at  the  terminus  of  the 
drain.     Work  will  he  started  at  once. 

Texas. 

•J*Bids  are  asked  until  10  a.  m.,  .\ug.  11  by 
John  B.  Ashe.  County  Auditor,  Houston,  Tex  , 
for  boring  an  8-in.  well  for  the  new  court 
liouse  at  Houston. 

•{•Bids  will  be  received  until  2  p.  m.,  August 
l;2,  by  Cant.  P.  Whitworth,  Constructing  Quar- 
termaster, Fort  Crockett,  Galveston,  Texas, 
for  the  construction  of  a  sanitary  sewer  sys- 
tem  and    sewage   pumping   plant   at   that  post. 

Washington. 

•J«Bids  will  be  received  by  the'  constructing 
quartermaster,  Fort  George  Wright,  Wash., 
until  11  a.  m,,  ,\ugust  22,  for  sinking  one  10- 
in.  tubular  deep  well  at  this  post. 

Utah. 

Commissioners  of  Webber  County.  Utah, 
have  allowed  Lewis  Zitsman  to  withdraw  his 
bid  for  laying  water  mains  and  constructing 
sprinkling  tanks  to  be  used  for  street  sprink- 
ling between  Ogden  and  the  Davis  County 
line.  The  Wheelwright  Construction  Co.,  the 
next  lowest  bidder,  was  then  awarded  the 
contract. 

City  Engineer  submitted  to  the  City  Coun- 
cil at  the  last  meeting  the  estimate  showing 
the  cost  of  the  sewer  extension  north  of  the 
0,gden  River  bridge  in  Ogden,  Utah,  to  be  ap- 
proximately $40,000  and  the  communication 
was  forwarded  to  the  Sewer  Committee. 
Plans  were  also  submitted  for  the  construc- 
tion of  the  proposed  conduit  on  22d  St.  and 
Wall  Ave.,  with  the  information  that  the  rail- 
road would  bear  half  the  expense. 

Canada. 

^•Eids  are  asked  until  11  a.  m.,  .\ug.  25,  by 
M.  Peterson,  Secretary  Board  of  Control, 
Winnipeg.  Man.,  for  the  supply  of  machinery 
capable  of  boring  or  drilling  holes  in  the  lime- 
stone rock  from  the  bottom  or  top  of  the 
City  Water  Works  Wells,  which  arc  15  ft.  in 
diameter  and  from  60  to  100  ft.  deep. 

Residents  of  Birch  av..  Balmy  Beach,  Out., 
have  made  arrangements  10  have  the  water  sys- 
tem extended  to  that  section  of  the  city  in 
the  near  future. 

The  village  of  Swift  Current,  Sask.,  has 
awarded  the  contract  for  furnishing  49  G-in. 
hydrants,  gate  valves,  etc.,  to  the  Canadian 
Fairbanks  Co.,  Winnipeg,  M;in.  Bids  were 
opened  July  12. 

Washington. 

The  Maple  Cooperative  Water  Co.,  College 
Place,   \\'a5h.,   has  been   incoriiorated   with    a 


capital  stock  of  $10,000.  The  incorporators  are 
J.  W.  Isaac,  H.  O.  Rowley,  W.  R.  Wright, 
Willis  Ford  and  J.  H.  Flower. 

The  contract  for  the  construction  of  the 
Swantown  fill  box  sewer  in  Olympia,  Wash., 
has  been  awarded  to  Henry  Mallory,  for 
$18,218.  The  sewer  is  to  be  constructed  on 
Chestnut  St.  from  the  south  line  of  the  gov- 
ernment waterway  to  Ninth  St.  on  Ninth  St. 
from  Chestnut  St.  to  Plum  St.  and  on  Plum 
St.  from  Ninth  to  Union  St.  It  is  to  be  built 
of  pilings  and  lumber  and  is  to  be  6x10  ft.  on 
the  inside.' 

TRADE  NOTES. 

Mr.  J  H.  Cook  has  resigned  as  President  and 
Treasurer  of  the  G.  &  M.  Manufacturing  Co., 
26  Cortlandt  St.,  New  Torl^,  and  Mr.  IJredericlc 
B.  Cook  succeeds  him  as  President.  Mr.  J.  Jrl. 
Cool<  remains  a  director  of  the  company. 

The  Orenstein-Arthur  Koppel  Co.,  manufac- 
turers of  portable  and  industrial  railways  and 
steel  cars,  paid  a  dividend  tor  the  year  1909  01 
13  per  cent  of  their  capital  of  $6,.500,000,  The 
surplus  lund  of  this  company  amounts  to  »!.- 
800,000, 

The  Wood  Drill  Works  of  Paterson,  N.  .T., 
manufacturers  of  the  "Wood"  brand  hose  coup- 
ling for  steam  and  air  hose,  have  been  award- 
ed order  No.  23767  by  the  Isthmian  Canal  Com- 
mission. The  couplings  were  given  a  thorough 
test  on  the  canal.  The  order  consisted  of  2,100 
"Wood"  brand  hose  couplings. 

Arrangements  have  been  made  by  the'  C.  W. 
Hunt  Companv,  New  York,  builders  of  coal 
handling,  conveying  and  hoisting  machmei-y. 
that  Its  business  on  the  Pacific  Coast  will  be 
handled  by  the  San  Francisco  Bridge  Co.,  with 
offices  at  865  Monadnock  Bldg.,  San  Francisco. 
The  company  has  just  completed  a  naval  coal- 
ing station  in  San  Francisco  bay  for  the  gov- 
ernment. 

The  Mine  &  Smelter  Supply  Co.,  of  42  Broad- 
wav.  New  York,  maintaining  offices  and  ware- 
houses at  Denver,  El  Paso,  Salt  Lake  City  and 
Mexico  City,  have  taken  over  the  agency  for  the 
entire  western  territory  of  the  United  States  of 
the  well  known  line  of  pumps  made  by  the 
Epping-Carpenter  Co..  Pittsburg,  and  the  well 
known  line  of  compressors  made  by  the  Burry 
Compressor  Co.,  Erie,  Pa. 

The  Edgar  Allen  American  Manganese  Steel 
Co.,  recently  organized  in  Chicago,  has  pur- 
chased the  Chicago  Heights  works  of  the  Amer- 
ican Brake  Shoe  &  Foundry  Co.  and  the  New 
Castle  (Del.)  plant  of  the  Tropenas  Steel  Co., 
and  the  manganese  business  of  both  the  above 
mentioned  companies,  also  the  manganese  steel 
business  heretofore  conducted  in  the  United 
States  of  America  by  Edgar  Allen  &  Co.,  Ltd., 
Imperial  Steel  Works.  Sheffield.  England,  will  be 
carried  on  by  the  newly  formed  company. 

The  Wagner  Electric  Mfg.  Co.,  of  St.  Louis, 
Mo.,  has  removed  its  Charlotte.  S.  C.  office  to 
the  Woodward  building,  Birmingham.  Ala.  The 
office  will  be  in  charge  of  Mr.  J.  F.  Jones.  The 
Birmingham  office  will  cover  that  part  of  Ten- 
nessee east  of  the  Tennessee  River  and  all  of 
the  states  of  Mississippi.  Alabama.  Georgia  and 
Florida.  North  and  South  Carolina,  which  have 
heretofore  been  handled  from  the  Charlotte  of- 
fice will  now  be  handled  from  the  Philadelphia 
office,  which  is  located  in  the  Real  Estate  Trust 
building,   in  charge  of  Mr.  John  Mustard. 

The  Jeffrey  Manufacturing  Co..  with  main  of- 
fice and  works  at  Columbus,  O..  is  changing  the 
location  of  its  Denver  office  from  1711  Tremont 
place,  and  after  Aug.  1st  will  occupy  a  suite  of 
rooms  in  the  First  National  Bank  building. 
This  company,  besides  maintaining  a  large  sell- 
ing force  in  over  a  dozen  of  the  leading  cities 
of  this  country,  also  maintains  a  corps  of  engi- 
neers at  its  branch  offices  situated  in  the  fol- 
lowing cities:  Chicago,  St.  Louis.  Denver.  Mon- 
treal, Pittsburg,  Charleston.  W.  Va.,  Boston, 
New  York  and  Birmingham.  There  are  also 
nearly  100  Jeffrey  agencies  in  additional  cities 
in  this  country  and  abroad. 

Allis-Chalmers  Co.,  Milwaukee,  Wis.,  recently 
sold  a  turbine  for  a  particularly  interesting  in- 
stallation to  the  Standard  American  Dredging 
Co.  of  San  Francisco.  This  company  is  one  of 
the  largest  dredging  concerns  in  the  United 
States  and  has  many  boats  on  the  Pacific  Coast 
and  on  the  Gulf.  The  turbine,  which  is  a 
standard  500  K.W.,  2.300  volt,  3-phase.  60-cycle, 
3,600  R.P.M.  machine,  will  be  installed  on  one 
of  its  largest  dredges  and  will  furnish  power 
for  driving  a  500  H.P.  motor  direct  connected  to 
the  dredge  pump.  The  alternator  will  receive 
exciting  current  from  a  15  K.W.  Allis-Chalmers 
generator  direct  connected  to  an  American 
Blower  Company's  engine.  Steam  will  be  sup- 
plied at  175  pounds  pressure  and  100"  F.  super- 
heat and  the  entire  installation  will  represent 
the  most  modern  design  of  power  plant. 


NOTICE  TO  CONTRACTORS. 

Miles  City.  Mont. 

Sealed  proposals  will  be  received  at  the 

office    of    the    City    Clerk    of    Miles    City, 

Mont.,    up   to    three    (3)    o'clock    p.   m.    of 

Monday,  the  22d  day  of  August,  1910,   for 


furnishing  certain  materials  and  con- 
structing extensions  and  improvements 
to  the  water  works,  electric  lighting  and 
sewer  systems  for  said  city:  separate  bids 
being  entertained  as  follows: 

1.  For  furnishing  all  materials  and 
constructing  main  and  outfall  sewers, 
sewage  pumping  and  disposal  plants. 
Certified  check.   $5,000. 

2.  For  furnishing  certain  materials  and 
constructing  intake  and  reinforced  con- 
crete settling  basins,  filter  chambers,  etc. 
Certified  check,  $2,000.00. 

3.  For  hauling  and  laying  cast  iron 
pipe  and  setting  hydrants  and  valves. 
Certified   check,    $500.00. 

4.  For  furnishing  materials  and  con- 
structing power  house.  Ceertifled  check. 
$500.00. 

5.  For  furnishing  f.  o.  b.  cars.  Miles 
City,  Mont.,  all  cast  iron  pipe  and  fittings. 
Certified  check,   $2,000.00. 

6.  For  furnishing  f.  0.  b.  cars.  Miles 
City,  Mont.,  all  hydrants  and  valves. 
Certified  check,  $500.00. 

7.  For  furnishing  and  erecting  steel 
tower  and  tank  of  200,000  gals,  capacity, 
all  at  an  elevation  of  not  less  than  100 
ft.,  and  furnishing  and  erecting  a  steel 
chimney  and  breeching:  chimney  to  be 
72  ins.  in  diameter  and  100  ft.  high.  Cer- 
tified  check,   $1,000.00. 

8.  For  furnishing  all  equipment  and 
installing  a  mechanical  filter  plant  of  4 
units,  each  having  a  capacity  of  500,000 
gals,   per  day.     Certified   check,    $1,000.00. 

9.  For  furnishing  all  pumping  machin- 
ery, consisting  of  six  (6)  turbine  and 
centrifugal  type,  motor  driven  units.  Al- 
so two  (2)  steam  driven  air  compressors. 
Certified  check,   $1,000.00. 

10.  For  furnishing  f.  o.  b.  cars.  Miles 
City,  Mont.,  and  supervising  the  erection 
of  one  (1)  fully  equipped  air  lift  system 
for  sewage  pumping.  Certified  check, 
$200.00. 

11.  For  furnishing  t.  o.  b.  cars.  Miles 
City,  Mont.,  one  250  K.W.  60  cycle,  3- 
phase,  2,300  volt  generator;  one  50  h.  p. 
motor  and  two  15  K.W.  exciters.  Certi- 
fied check,  $200.00. 

12.  For  furnishing  and  supervising 
erection  of  at  Miles  City,  Mont.,  one  300 
h.  p.  Corliss  engine.  Certified  check, 
$200.00. 

13.  For  furnishing  f.  o.  b.  cars.  Miles 
City,  Mont.,  all  power  station  switch- 
board equipment.  Certified  check,   $100.00. 

14.  For  furnishing  two  (2)  three-phase 
armatures  for  General  Electric  120  K.W. 
single  phase  generators  now  in  use  in 
lighting   plant.     No   check. 

All  of  the  above  material  and  work  to 
be  furnished  and  constructed  in  accord- 
ance with  the  plans  and  specifications  on 
file  at  the  office  of  the  City  Clerk,  and 
at  the'  office  of  the  Engineers,  where  bid- 
ders will  have  ample  opportunity  to  con- 
sult them. 

Any  one  desiring  a  set  of  plans  for  per- 
sonal use  in  submitting  a  bid  may  obtain 
the  same  by  application  to  the  Engineers, 
and  payments  as  follows  to  cover  the  cost 
of  the  prints: 

Section  1 ?l»-00 

Section    2 lOOO 

Sections  3,  4  and  S,  each 2.00 

Sections   5,    6,    7,   9,    10,    11,    12,   13   and    14, 

no  charge. 
Complete  set  of  all  plans,   $15.00. 

Specifications  covering  Sections  10,  11, 
12  and  13  will  be  obtained  by  addressing 
Superintendent  of  Water  and  Light,  Miles 
City,    Mont. 

The  city  reserves  the  right  to  reject 
any  and   all   bids. 

All  payments  will  be  made  in  cash. 
GEO.  W.  FARR,   Mayor. 
J.   B.   FARNUM,   City  Clerk. 
BURNS  &  MCDONNELL,  Engineers, 

Scarritt  Bldg.,   Kansas  City,  Mo. 


(Proposal     Advertisements    Continued    on 
Page    63.) 


Items  marked  thus  -J*  indicate  work  no-w  open  for  bids. 


August  lo,  1910. 
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period  and  we  have  a  heavy  account  against 
the  construction  work  done  today  as  com- 
pared with  the  construction  work  done  half 
a  decade  ago.  Wherein  lies  the  cause  for 
this  decrease  in  eflicicncy?  Is  it  that  work 
is  so  much  more  plentiful  as  some  assert,  or 
is  it  due  to  labor  unionism,  as  others  hint ;  or 
are  workmen  generally  less  competent  or 
managers  less  elBcient?  None  of  these  rea- 
sons is  wholly  convincing,  some  of  them  arc 
rtot  true.  There  is  before  us  as  we  write  the 
twenty-third  annual  report  of  the  commis- 
sioner of  labor  containing  a  most  elaborate 
account  of  workmen's  insurance  and  benefit 
funds.  We  would  suggest  that  here  is  an- 
other matter  for  the  commissioner's  study, 
the  causes  which  have  led  to  decreasing  ef- 
licicncy with  increasing  wages. 

Whatever  its  cause  the  fact  remains,  which 
is  the  vital  thing,  and  there  is  no  clear  rea- 
son why  it  will  not  continue.  This  at  least 
is  the  attitude,  we  believe,  that  employers  oi 
construction  labor  must  assume.  To  deal  with 
the  new  conditions  the  contractor  has  got  to 
study  means  of  reducing  manual  labor  and 
methods  of  more  scientific  management.  La- 
bor saving  machinery  and  tools  must  take  the 
place  of  men  to  the  utmost  practicable  degree. 

Men,  however,  will  always  count  high  in 
construction  work,  no  matter  how  many  or 
what  labor  saving  machines  are  used  and  the 
nub  of  the  problem  is  better  management  of 
men.  It  is  obvious  that  the  old  rule  of  "drive 
'em"  no  longer  holds  good.  There  must  be 
an  incentive  greater  than  the  regular  daily 
wage  or  fear  of  the  boss.  The  condition  is 
no  longer  a  case  of  what  the  contractor  wills 
to  do;  it  is  a  case  of  what  he  must  do.  If  it 
be  a  new  condition  it  must  be  met  by  new 
methods.  ,  The  method  that  promises  most  is 
a  modification  of  the  time-honored  wage  sys- 
tem of  paying  men,  the  introduction  of  some 
sort  of  bonus-  system  whereby  a  man  will  re- 
ceive payment  in  proportion  to  the  work  done. 


Increased  Wages  and  Decreased  Output. 

It  is  common  knowledge  that  the  cost  of 
construction  work  has  increased  materially  in 
live  years.  Wages  are  higher,  stock,  forage 
and  provisions  cost  more,  the  prices  of  many 
Lonstruction  materials  are  greater.  While,  just 
as  stated,  these  facts  are  common  knowledge, 
we  believe  that  both  engineers  and  contrac- 
tors will  read  with  interest  the  specific  evi- 
dence from  employers  and  labor  agents 
which  is  published  on  another  page  of  this 
issue.  There  is  general  agreement  by  our  cor- 
respondents that  costs  of  work  have  increased 
all  the  way  from  25  to  50  per  cent  as  com- 
pared with  five  years  ago. 

The  disturbing  feature  of  this  record  of 
evidence  is  not,  however,  that  prices  are  high- 
er, but  that  labor  is  less  efficient  than  for- 
merly. There  is  general  agreement  on  this 
point  and  neither  skilled  or  unskilled  labor 
escapes  the  charge.  Broadly  a  workman  can 
be  got  to  do  now  scarcely  two-thirds  the 
amount  of  work  that  he  did  five  years  ago. 
Add  this  decrease  in  efficiency  to  the  in- 
crease in  wages  and   prices   during  the  same 
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City   Bureau   of   Public    EflSciency  for 
Chicago. 

For  something  over  a  year  an  investiga- 
tion has  been  going  on  to  determine  the 
efficiency  of  the  various  departments,  par- 
ticularly those  having  charge  of  construction 
and  maintenance  work,  of  the  city  govern- 
ment of  Chicago.  This  investigation  has 
been  conducted  by  a  commission  af  five 
members  known  as  the  Chicago  Commission 
on  City  Expenditures.  This  commission  is 
soon  to  go  out  of  existence  with  a  record  of 
work  which  has  stirred  the  depths  of  public 
works  department  methods  in  Chicago  more 
thoroughlv  perhaps  than  any  other  occurrence 
of  a  decade.  To  itemize  the  records  of  in- 
efficiency and  waste  disclosed  by  the  investi- 
gations made  seems  unnecessary,  but  the 
broad  result  coming  from  them,  an  awakened 
public  interest,  is  deserving  of  comment.  The 
actual  existence  of  this  result  is  most  specifi- 
callv  evidenced,  perhaps,  by  the  creation  by 
the  City  Club  of  a  Bureau  of  Public  Efficien- 
cy consisting  of  nine  men  to  continue  the 
w'ork  of  the  Chicago  Commission  on  City 
E.xpenditures.  The  purpose  of  this  body  is 
announced   to   be: 

(1)  To  scrutinize  the  systems  of  accounting 
in   the   eight  local  governments  of  Chicago. 

(2)  To  examine  the  methods  of  purchasing 
materials  and  supplies  and  letting  and  execut- 
ing construction  contracU  in  these  bodies. 

(3)  To  examine  the  payrolls  of  these  local 
governing  bodies  with  a  view  of  determining 
the   efficiency    of   such    expenditures. 

(4)  To  make  constructive  suggestions  for 
improvements  in  the  directions  indicated  under 
1,  2  and  3,  and  to  co-operate  with  public  of- 
ficials in  the  installation  of  these  improved 
methods. 

(5)  To  furnish  the  public  with  ejcatt  Infor- 
mation regarding  public  revenues  and  expendi- 
tures and  thereby  promote  elficlency  and  econ- 
omy in  the  public  service. 

The  possibilities  for  usefulness  of  this  com- 
mission or  committee,  are  large.  In  a  meas- 
ure it  will  work  at  a  disadvantage  as  com- 
pared with  the  legally  authorized  commission 
which  it  succeeds  or  with  the  permanent  fi- 
Clark    Publishing    Co.       All    RiKhts 


nance  commission,  having  espionage  over 
Boston's  city  government,  it  cannot,  as  these 
other  commissions  were  able,  exercise  power, 
to  question  public  officials  and  to  secure  evi- 
dence. These  are  losses,  but  not  such  great 
ones  that  they  can  not  be  discounted  by  earn- 
est and  energetic  work  in  securing  specific 
facts  and  giving  th.cm  the  widest  publicity. 
We  would  urge  these  two  points. 

The  work  of  the  original  Boston  Finance 
Commission  drew  its  power  from  the  specific 
facts  on  costs  which  were  secured.  The  con- 
clusions of  the  commission,  sound  as  they 
were,  and  its  discussions  of  influences  and 
policies,  able  as  they  were,  were  as  nothing 
in  force  compared  with  the  specific  records 
of  outputs  and  costs  made  by  the  investigat- 
ing engineers.  Within  the  narrower  limits  of 
its  labors,  this  is  also  true  of  the  work  of 
the  Chicago  Commission  on  City  Expendi- 
tures. We  believe  this  distinction  so  vital  to 
success  that  it  demands  emphasis.  The  com- 
plete age  census  of  Boston's  sewer  department 
laborers,  showing  that  13  per  cent  of  them 
were  men  from  00  to  79  years  old,  was  more 
effective  than  any  general  statement  that 
many  of  the  men  were  too  old  for  active 
hard  work.  In  a  similar  way,  the  exact  com- 
putation of  cost  of  "holidays"  and  "sick  • 
leave"  showing  it  to  be  8  per  cent  of  the 
total  pay  roll,  was  more  impressive  than  any 
general  statement.  So  with  the  Chicago  com- 
missions report  on  the  maintenance  and  re- 
pair work  of  the  city's  bridge  department,  it 
was  the  repetition  of  specific  figures  of  suc- 
cessive costs,  here  a  job  of  painting,  there  a 
piece  of  crib  work,  elsewhere  a  bit  of  elec- 
trician's work,  that  drove  home  the  facts  of 
carelessness  and  inefficiency.  It  is  this  char- 
acter of  work  that  the  new  commission  can 
do  if  it  will.  We  believe  that  it  is  the  char- 
acter of  work  which  will  count  highest. 

The  strong  tendency  of  civic  reform  com- 
missions is  to  dissipate  their  ammunition  in 
volley  firing  when  pot  shots  at  the  enemy 
alone  are  efTective.  It  is  not  the  occasional 
misappropriation  of  thousands  that  wastes 
our  city  funds,  but  the  thousand  cases  of  in- 
efficient and  misdirected  work.  To  get  these 
requires  sharpshooting  and  not  volley  firing. 
The  very  effective  attack  of  the  Boston  Fi- 
nance Commissiorf  along  these  lines  proves 
the  fact.  It  was  not  a  general  accusation  of 
inefficiency  and  wa?te  that  v^•orricd  the  Bos- 
ton heads  of  departments,  but  the  citation  in 
detail  of  case  after  case  of  excessive  cost  ami 
poor  work,  backed  by  proofs  which  could  not 
be  answered.  When  the  fact  was  presented 
to  the  shop  keeper,  the  clerk  and  the  wage 
earner,  that  Boston  sewer  officials  were  pay- 
ing $9  per  thousand  for  brick  work  which 
was  being  done  for  $2  a  thousand  by  private 
persons,  he  understood  it,  and  when  case  af- 
ter case  of  similar  figures  was  brought  to 
his  notice  he  understood  that  he  was  wit- 
nessing a  general  condition.  No  broadside 
accusation  of  graft,  incompetence  and  care- 
lessness in  handling  the  city's  sewer  funds 
could   have   impressed    him    so    forcibly. 

It  may  seem  that  we  are  tediously  insistent 
on  the  importance  of  specific,  detailed  records 
of   work,  but   we  believe  that   it  is  their  lack 
that  has  made  the  work  of  civic  reform  com- 
missions  generally    futile.     No  minuteness  of 
data    will    count    for    much,   however,   unless 
their  collection   is   followed   by  eflfective  pub- 
lication.     A   tome-like    report    that    falls    inK' 
the   hands  of  the    few  that   do   ncit   need  the 
information   is   not   efltcctive  publioation.   The 
findings,  like  the  bulletins  of  a  health  depart- 
ment, must  be  got  into  the  hand?   '^f  thf  "-i" 
zens,  prominent  and  commonplac 
will  he  quite  as  much  efficient  '. 
for  this   task   as   for  collecting   trie   iri"' 
tion. 

The  City  Club   Bure ■'   ■■••'  !■•   ''^     • 

starts  out   with   a   .co' 
has  among  its  member- 
reputation.     Mr.   Onwar.i    tiaf--. 
engineer,  Mr.  A.  J.   II -t^'t"  ■'• 
second    in    skill     and 
member  is  Prof.  C.   T. 
head    of    the    Chic.i^o 
Expenditures.      Willi    its     , 
money  there  is  warr.'mt  in 
lent  work, 
of    Republication    Reserved. 
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Some   Details    of    the   Siphon   Lock   at 
lOswego,  New  York,  Barge  Canal. 

The  ordinary  canal  lock  is  filled  and  emptied 
by  means  of  culverts  in  walls  and  floor  con- 
trolled by  gates.  Most  of  the  locks  of  the 
New  York  State  Barge  Canal  are  of  this  ordi- 
nary type,  but  at  Oswego,  N.  Y.,  a  siphon 
lock  has  been  constructed  and  is  described  in 
the  July  Barge  Canal  Bulletin  as  follows : 

With  a  lock  of  the  siphon  type  the  general 
design  of  the  culverts  is  similar  to  that  of  a 
lock  of  ordinary  type,  except  that  at  the  upper 
and  lower  ends  the  culverts  are  curved  up  so 
as  to  make  necks,  which  rise  a  little  way  above 
the  highest  water-level  and  which  at  the  same 
time  are  shut  off  from  all  communication  with 
the  outer  air,  except  through  the  operating 
pipes.  These  necks  are  shown  on  the  accom- 
panying drawing.  While  the  lock  chamber  is 
filled  and  emptied  by  water  operating  under 
the  action  of  gravity,  the  flow  is  modified  by 


pared  with  the  design  which  would  have  been 
used  for  a  lock  of  ordinary  type  at  the  same 
site. 

Looking  again  at  the  drawing,  it  will  be 
noticed  that  at  the  upper  end  of  the  wall  there 
is  a  space  marked  "Tank."  This  is  a  space 
(7V4  ft.  wide,  7%  ft.  high  and  21  ft.  long,  with 
a  center  partition)  built  in  the  wall  and  com- 
municating by  means  of  pipes  with  the  upper 
and  lower  levels  and  with  each  siphon  in  the 
same  wall.  One  of  these  tanks  is  provided  at 
the  upper  end  of  each  lock  wall  and  each  one 
is  entirely  shut  off  from  communication  with 
the  outer  air,  except  through  the  pipes  and 
through  a  manhole  with  an  air-tight  cover. 
One  pipe,  12  ins.  in  diameter,  is  used  to  fill 
the  tank;  another  pipe,  20  ins.  in  diameter,  is 
used  to  empty  it,  and  the  remaining  two  pipes, 
each  4  ins.  in  diameter,  are  connected  with  the 
siphons  and  used  for  the  operation  of  the 
lock.  The  cubic  contents  of  the  tank  are 
nearly  half  as  much  again  as  the  contents  of 


the  water  remains  suspended  by  its  weight 
and  thus  produces  the  vacuum  necessary  for 
operation.  For  the  convenience  of  the  oper- 
ator a  vacuum  gage  is  placed  at  each  siphon, 
so  that  he  can  tell  how  much  operating  power 
is  available.  During  the  filling  of  the  tank 
the  needle  of  the  gage  stands  at  zero,  but  as 
soon  as  the  filling  is  completed  and  the  open- 
ing of  the  20-in.  valve  begun,  the  needle  be- 
gins to  move  slowly  upwards,  stopping  finally 
at  the  difference  in  head  between  the  upper 
and  lower  pools.  This,  as  is  usual  with  vacu- 
um gages,  is  indicated  in  inches  and  corre- 
sponds to  the  difference  in  height  which  would 

,  be  produced  in  a  column  of  mercury  by  the 
head  between  the  pools.  Thus  a  head  of  8  or 
9  ft.,  which  will  be  the  average  head  under 
which  the  lock  will  be  operated,  would  be  in- 

•dicated  by  a  reading  of  about  7  to  8  ins.  on 
the  dials.  The  pressure  per  square  inch  as 
compared  with  that  used  for  steam  engines  is 
light,  and  a  head  of  8  ft.  would  produce  a  pres- 
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siphonic  action.  All  the  water  flowing  into  or 
out  of  the  chamber  runs  uphill  and  over  the 
crests  of  the  siphon,  lifting  itself  over  the 
top  of  the  lock  walls  before  it  begins  to  run 
down  into  the  lower  levels  of  the  culverts. 

The  first  lock  of  this  type  was  completed 
about  1896,  on  a  canal  in  northern  Germany,  • 
and  was  designed  by  Professor  Hotopp  of 
Hanover.  As  its  operation  proved  to  be  sim- 
ple and  successful,  the  remaining  six  locks  on 
this  canal  were  also  made  of  the  siphon  type 
and  others  have  been  built  here  and  there  in 
Germany  since  that  time.  The  chief  advan- 
tages which  they  possess  are  those  of  simple 
and  cheap  operation  and  maintenance,  as 
there  is  no  complication  with  machinery  or 
motors,  and  no  large  culvert  valves  to  be 
operated  under  water,  but  all  the  movements 
are  made  by  the  direct  action  of  the  head  of 
water  on  the  air  pipes  and  are  controlled  by 
hand  valves,  all  parts  being  easily  accessible 
and  simple  in  design.  The  head  of  water, 
moreover,  not  only  supplies  the  motive  power, 
but  automatically  renews  it  during  each  opera- 
tion. Deterioration  of  steel  work  under  water 
by  rusting  is  also  eliminated,  and  in  the  case 
of  the  lock  at  Oswego  it  was  found  that  the 
siphon  type  w/as  the  more  economical  as  com- 


one  of  the  siphons,  measuring  from  low  pool 
levels. 

The  operating  power  for  filling  or  emptying 
the  chamber  is  obtained  as  follows ;  The  12- 
in.  pipe  for  filling  the  tank  is  first  opened,  the 
20-in.  emptying  pipe  of  course  being  close. 
The  water  from  the  upper  pool  then  rushes 
into  the  tank,  the  air  escaping  through  the 
valve  marked  B.  This  necessitates,  of  course, 
that  the  valve  marked  A  should  be  open  also. 
During  this  operation  the  neck  of  the  siphon 
is  temporarily  in  communication  with  the  outer 
air,  but  as  there  is  no  drawing  tendency  of 
the  air,  the  level  of  the  water  in  the  siphon 
does  not  change.  The  air  escapes  through  the 
pipe  with  considerable  force,  and  the  tank  is 
filled  in  about  4  minutes  from  the  time  of  be- 
ginning to  open  the  12-in.  valve.  This  valve, 
together  with  the  controlling  valves  A  and  B, 
is  then  closed,  and  it  must  be  seen,  of  course, 
that  the  corresponding  valve  A  at  the  lower 
end  of  the  lock  is  also  closed,  thus  cutting  off 
communication  between  the  tank  and  both  its 
siphons.  On  opening  the  20-in.  outlet  valve 
there  is  produced  in  the  tank  the  effect  of  a 
body  of  suspended  water  tending  to  escape 
into  the  lower  pool.  As  the  tank  is  now  shut 
off  from  all  communication  with  the  outer  air, 


sure  of  only  about  3^2  lbs.  per  sq.  in.,  or 
about  500  lbs.  per  sq.  ft.  Applying  this,  how- 
ever, to  the  number  of  square  feet  of  the 
water-surface  in  the  tank,  the  figures  become 
more  noteworthy,  as  under  the  head  just  men- 
tioned, the  pull  of  the  tank  would  lift  a 
weight  of  some  37  tons.  Under  a  head  of  12 
ft.,  which  would  be  the  maximum  possible, 
the  weight  could  be  increased  to  55  tons. 

With  the  tank  filled  and  the  outlet  valve 
open,  everything  is  ready  to  start  the  flow  of 
water.  This  takes  place  as  follows :  Suppose 
it  is  desired  to  fill  the  lotk.  The  valve  A 
stands  closed  and  the  valve  B,  which  com- 
municates with  the  outer  air,  must  also  be 
closed,  if  it  has  been  open.  Valve  A  is  then 
opened  and  the  air  in  the  siphon  rushes  into 
thet  vacuum  in  the  tank  displacing  part  of 
the  water  in  the  latter  and  permitting  it  to 
escape  into  the  river  through  the  20-in.  outlet. 
Reference  to  the  drawing  will  show  the  man- 
ner in  which  the  water  rises  in  the  siphon. 
After  it  has  reached  the  crest,  it  of  course 
begins  to  flow  over  into  the  culvert  below. 
The  tank  continues  to  draw  out  the  air,  and 
as  soon  as  the  water  in  the  siphon  has  risen 
to  about  one-third  of  the  height  between  the 
crest   and   the   crown    (equal   in    this    instance 
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to  a  little  less  than  2  ft.),  part  of  the  air  be- 
gins to  be  carried  out  through  the  culvert      It 
IS  a  natural  principle  of  siphons  of  this  type 
that  when  the  water  has  risen  to  this  hei<»ht 
the  water  will  begin  to  carry  out  the  remain- 
ing air  and  the  siphon  will  thereafter  fill  iLself 
automatically,    provided    the    air    bubbles    can 
hnd  an   escape  through   some   outlet      \11   the 
foregoing  action  takes  place  rapidlv,  and  un- 
der aii  8-ft.  head  the  siphon  begins  to  prime 
itself  in  from  30  to  40  seconds.    At  this  time 
the  needle  of  the  gage,  which  recedes  several 
inches  as  soon  as  valve  A  is  opened,  begins  to 
climb  again,  and  the  siphon  at  the  same  mo- 
ment reverses  the  action  of  the  tank    so  that 
instead  of  the  air  being  drawn  into  the  tank 
the   siphon   begins   to   draw   it   back   from   the 
tank  and  to  carry  it  out  into  the  culvert     A 
certain  amount  of  water  from  the  river  flows 
up  into  the  tank  at  the  same  time  through  the 
-0-in.  outlet  pipe  and  supplies  the  place  of  the 
air,  so  that  in  a   few  minutes  after  valve  A 
has  been   opened   the  original   vacuum   is   re- 
stored  in  the  tank.     The  movement  still  con- 
tinues, however,  and  only  stops  when  the  tank 
and   the   pipes    have    all    been    drawn    full    of 
water,  at  which  time  the  needle  usually  regis- 
ters 3  or  4  ins.  more  of  vacuum  than  at  the 
time     of     starting.     Some    experiments     were 
made  with  a  float  gage  in  the  tank  to  ascer- 
tain the  rise  and  fall  of  the  water,  and  it  ap- 
peared that  when  the  reversing  action  be^an 
the  operating  head  of  water  in  the  tank  was 
nearly  2  ft.  in  excess  of  the  head  in  the  siphon 
It  would  have  been  expected,  therefore    that 
the  tank   would   have   continued   to   draw   air 
out  of  the  siphon  until  this  head  was  neutral- 
hzed   but    m   point   of    fact   the   draft  of   the 
siphon  was  so  strong  that   it  not  only  over- 
came this  difference,  but  commenced  at  once 
to  draw  up  the  water  into  the  tank,  filling  it 
again  completely. 

The  air  which  is  carried  out  by  the  water 
escapes  partly  in  small  bubbles  through  the 
culvert  ports,  but  chiefly  through  the  air  vents 
in  the  walls,  shown  on  the  drawing.  At  first 
there  is  a  discharge  of  mingled  air  and  water, 
which  IS  thrown  a  few  feet  from  the  lock  wall, 
but  as  the  flow  through  the  siphon  increases' 
the  jets  also  increase  until  they  occasionally 
blow  a  cloud  of  spray  50  or  60  ft.  If  this  dis- 
charge should  at  some  time  cause  inconveni- 
ence to  boats,  it  will  probably  be  remedied  by 
cutting  recesses  in  the  walls  and  bolting  baffle 
plates  m  front  of  the  pipes.  Practically  all 
the  discharge  of  air  takes  place  through  the 
up-stream  vents  and  the  culvert  ports  and  only 
a  small  portion  reaches  the  lower  vents. 

With  both  siphons  in  use  the  lock  chamber 
can  be  filled  in  4%  to  5  minutes,  and  as  the 
water  reaches  the  final  level  there  is  noticed 
the  "surge"  usual  with  lock  chambers  of  this 
size.     This  means  that  the  columns  of  flowing 
water  continue  to  run  a  few  seconds  after  the 
level  in  the  chamber  has  reached  that  outside, 
so   that   the   chamber   level    still   continues   to 
rise  slightly  and  in   so  doing  starts  open  the 
lock  gates.     With  lock  gates  operated  by  hand 
this  feature  is  often  of  much  assistance  to  the 
lock-tenders  in  commencing  to  open  the  gates. 
When   the   chamber   is    filled   and   prior   to 
starting  the   lower   siphon,   valve   A    must   be 
closed,  and  valve    B,  which  admits  the  air  to 
the  upper  siphon,  must  be  opened,  thus  allow- 
ing the  water  in   the  neck  to   fall  below  the 
level   of   the  crest.     Unless   this   is  done,  any 
difference  of  level  in  the  lock  chamber  caused 
by  commencing   to   empty   it   would   start  the 
water  in  the  neck  of  the  siphon  running  again, 
and  it  would  be  impossible  to  empty  the  cham- 
ber without  thus  stopping  the  flow. 
^    In  order  to  empty  the  lock  the  same  process 
IS  used  as  for  filling  it.     In  case  the  valve  B 
a'  the  lower  siphon  was  not  left  open  during 
the  filling  of  the  chamber,  so  that  the  air  in 
the  siphon  could  find  an  escape  as  the  water 
rose,  it  must  be  opened  for  a  few  seconds  and 
then  be  closed  again  before  starting  to  empty 
the  chamber,  as  otherwise  there  would  be  an 
excess   of   air  inside,  which  would   go   far  to 
neutralize  the  vacuum  in  the  tank.     The  lower 
siphons  are  less  rapid  than  the  upper  ones  in 
starting,  as  the  air  has  to  travel  to  the  tank 
through  some  250  ft.  of  pipe  in  each  wall  and 
around     several     bends.      .Moreover,     the     air 
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which  the  water  begins  to  carry  out  after  the 
siphon   has   started   to   prime   itself   does   not 
appear  to  escape  as  readily  as  at  the  upper  end, 
as  It  has  a  less  direct  route  to  travel  before  it 
can  get   free.     Tests   showed   that  the  opera- 
^n"„       .t'    from    three-quarters    to   a   minute 
onger   the  first  discharge  of  air  appearing  at 
the  culvert  outlet  in  from  1%  to  1%  minutes. 
Ihe  vacuum  gage,  however,  indicates  that  the 
How  of  air  from  the  siphon  to  the  tank  re- 
verses in   about  45   seconds.     As   the  outflow 
increases,   the   amount   of   air   carried    in   the 
water  continues  to  increase,  and  the  discharge 
tor  a   minute  or  two   is  a  compound   of   air- 
bubbles  and  water,  changing  gradually  until  all 
the    air    has    been    discharged.    The   vacuum 
gage   in   a   manner   similar  to   that  described 
tor  the  upper  siphon  commences  to  register  a 
steadily   increasing  pull   until,   when    the   dis- 
charge IS  in  full  play,  it  sometimes  reaches  as 
tngti  as  13  to  14  ins.,  or  nearly  double  that  at 
the   commencement   of   the   operation.     After 
the    flow    has    stopped,    the   needle   gradually 
settles   back  to   the   original   figure   indicated. 
Ihe  emptying  of  the  lock,  using  both  siphons, 
takes  5y2  to  6  minutes. 

It  will  be  seen  from  the  foregoing  descrip- 
tion that  once  the  tanks  have  been  made  ready 
tor  work  the  operating  power  is  self-renew- 
ing, so  that,  vyere  there  no  leakage  of  air  into 
the  tanks,  lockages  could  be  conducted  at  any 
tirne  and  by  merely  manipulating  the  4-in  aiV 
valves.  While  tests  for  leakage  have  not  yet 
been  concluded,  the  experience  obtained  thus 
far  seems  to  indicate  that  the  tank  will  retain 
a  sufficient  vacuum  for  2  or  3  hours  after  the 
last  lockage.  However,  in  order  to  avoid  hav- 
ing to  refill  the  tank  when  traflic  is  very  in- 
frequent, the  plan  has  been  adopted  of  closing 
the  20-in.  outlet  valve,  thus  holding  the  water 
in  the  tank.  On  opening  the  valve  again  the 
apparatus  is  at  once  ready  for  use. 

Formulas    for    the    Design    of   Gravity 
Retaining  Walls.* 

The  following  discussion  is  presented,  not 
in  order  to  add  anything  new  to  the  already 
voluminous  literature  on  this  subject,  but  in 
the  hope  of  presenting  easily  applied  formulse 
tor  the  use  of  those  engineers  who  prefer  to 
base  their  design  on  formulae  derived  from 
some  one  of  the  common  theories  of  earth 
pressure  rather  than  to  obtain  dimensions 
from   purely   empirical   ones. 

If  A  B  C  D  (Fig.  1)  represents  the  vertical 
section  of  a  masonry  retaining  wall  without 
surcharge,  the  following  forces  are  considered 
as  acting: 

1.  The  weight  of  the  wall,  W.  This  is  a 
vertical  force  and  its  point  of  application  is 
the    center   of    gravity   of    the    section. 

2.  The  weight,  W,  of  the  triangular  prism 
of  earth,  B  D  E.  This  is  a  vertical  force, 
whose  point  of  application  is  the  center  of 
gravity  of  the  triangular   section. 

3.  The  force  P,  representing  the  lateral 
pressure  due  to  the  earth  backing.  This  is 
assumed  to  be  a  horizontal  force,  acting 
against  the  vertical  plane  B  E,  whose  point 
of  application  is  one-third  of  the  height  of 
the  wall  above  the  base. 

These  are  the  assumptions  on  which  the 
design  of  the  lock  walls  of  the  Gatun  locks 
at  Panama  were  based.  They  are  also  used 
by  Turneaure,  and  Maurer,  "Principles  of 
Reinforced  Concrete  Construction,"  edition 
1909,  p.  372,  and  are  believed  to  be  fairly 
representative  of  modern  engineering  prac- 
tice. 

Some  engineers  consider  also  the  force  of 
the  earth  friction  acting  downward  along  the 
plane  B  E.  (See  letter  by  Mr.  Chas.  Worth- 
ington  on  "The  Design  of  Retaining  Walls," 
Engtneering  News,  Nov.  16,  1905,  pp.  519- 
521.)  The  intensity  of  this  force  is  equal  to 
P  X  the  coeflicient  of  the  internal  friction 
of  the  earth  backing.  It  is  neglected  in  the 
discussion  which  follows  and,  since  the  force 
adds  to  the  stability  of  the  wall,  this  neglect 
is  on  the  side  of  safety. 


The  thrust  due  to  the  pressure  of  the  earth 
backing  can  not  be  exactly  determined  either 
in  direction,  intensity,  or  point  of  applica- 
tion, and  it  is  the  uncertainty  in  the  determi- 
nation of  this  force  which  has  led  many  engi- 
neers to  discard  all  theories  and  rely  simply 
on  empirical  formula;  based  on  experienced 
and  existing  designs. 

Many  formulae  have  been  deduced  by  emi- 
nent engineers  for  determining  its  intensity, 
and  many  theories  proposed  as  to  its  direction 
and  point  of  application. 

Among  the  best  known  of  the  formula;  are 
those  of  Coulomb,  Rankine,  Weyrauch,  and 
Poncelet.  (Sec  Baker,  "Treatise  on  Masonry 
Construction,"  edition  1909,  pages  493  and 
494.) 

Rankine's  formula  was  used  in  the  design 
of  the  Gatun  lock  walls  and  seems  to  be  the 
one  in  most  general  use.  For  a  wall  without 
surcharge  it  is. 


2   Vl  +  situt^ 


-0^=4) -vf^: 


•A  paper  by  Lieut.  W.  H.  Rose,  Corps  of  En- 
gineers, U.  S.  A.,  in  "Professional  Memoirs." 
Corps  of  Engineers,  U.   S.  A.,  July-Sept.    1910 


where  P  —  total  horizontal  pressure  of  earth 
backing  in   pounds. 

h=  height  of  wall  in  feet; 

w'  =  weight  of  earth  backing  per  cu.  ft. 

0  =  angle  of  repose  of  earth— that  is,  angle 
between   the   natural   slope  and  the   hori- 
zontal. 
Coulomb's    formula  is 

F-^-taa«(45°-2-) 

which    is    identical    with    Rankine's    formula 
above,    since 

-sin  'I' 
sin  0' 
Baker  gives  the  following  experimental  meth- 
od of  determining  0: 

Thoroughly  pulverize  a  mass  of  earth  so 
as  to  destroy  all  cohesion  between  its  parti- 
cles ;  and  then  slowly  pour  it  vertically  upon 
a  horizontal  surface,  thus  forming  a  cone. 
The  angle  of  the  sides  of  this  cone  with 
the  horizontal  is  <t>,  the  angle  of  repose  or 
the   angle   of   natural    slope. 

Sometimes  the  earth  pressure  is  taken  as 
equivalent  to  the  pressure  of  a  fluid  having 
an  assumed  weight  per  cubic  foot.  In  this 
case,  if  vf'  represents  the  weight  of  the  fluid 
per  cubic  foot, 

P  =   %  w"  h\ 

The  following  deductions  are  independent 
■of  the  method  of  determining  P,  and  the 
designer  may  select  whatever  formula  he  pre- 
fers. 

Referring  to  Fig.  1,  the  following  condi- 
tions for  stability  should  be  fulfilled: 

1.  The  resultant  of  the  forces  W,  W,  and 
P  shoiild  not  pierce  the  base  outside  the  mid- 
dle third— that  is,  there  must  be  no  tension 
at  the  heel,  B. 

2.  The  total  unit  pressure  at  A  should  not 
exceed  the  allowable  unit  pressure  of  the 
masonry  in  the  wall  or  of  the  foundation. 
The  allowable  unit  pressure  in  the  masonry 
is  usually  much  greater  than  the  pressure  de- 
veloped. If  the  unit  pressure  developed  ex- 
ceeds the  allowable  unit  pressure  on  the  foun- 
dation bed,  a  spread  footing  should  be  used 
to  decrease  the  developed  toe  pressure  or  the 
allowable  unit  pressure  should  be  increased 
by   driving  piles   or  otherwise. 

3.  To  prevent  sliding,  the  friction  devel- 
oped along  the  base  AB  due  to  the  forces  W 
and   W  should  be  greater  than  the   force  P. 

Assuming  that  the  resultant  pressure  due 
to  the  weight  of  the  wall  W,  the  weight  of 
the  earth  W\  and  the  pressure  P,  intersects 
the  base  at  the  edge  of  the  middle  third 
nearest  A,  according  to  the  first  condition 
above,  the  moment  of  the  resultant  about  this 
point  must  be  zero.  That  is.  the  sums  of 
the  moments  of  its  components  must  be  zero. 
Or 

PI"  =  W!  +  W'l' 

where  /,  /'  and  /"  are  the  lever  arms  of  the 
forces   W,  W  and  P,  respectively,  about  the 
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edge   of  the   middle  third   nearest  the  toe   of 
the  wall. 

Referring  to  Fig.  2,  the  lever  arm  of  P  is 
h 

—  since    the   point    of    application    of    P    was 
3. 

assumed    to    be    one-third    of    the    height    of 
the  wall  above  the  base. 
h 
Hence   /"   =   — ,   and   moment    of    force   P 
3 

Ph 
about    edge    of    middle    third    is  — 

3 


Fig.  1. 

To  find  /  and  I'  refer  to  Fig.  2. 

Let  a  =  CD  =  width  top  of  wall. 

b  =  AB   =  width   base  of  wall. 

h  =  EA  =  height  of  wall. 

e   =  angle   EAC  =   angle   of  batter   front 

face.    . 
O  be  center  of  gravity  of  trapezoid  ABCD. 
0'  be  center  of  gravity  of  triangle  BDF. 
OQ  and  SR  be  perpendicular   to  AB. 
MN   be   line   joining   middle   points   of   AB 

and  CD. 
The   centers   of   gravity,    O   and   O' ,   lie   on 
MN  and  BT,  respectively. 


QN  ~  S  om  -  OQ' 

MN      2a +  6 
butOA'=  -3-x^^ 

h       2a+b  ^ 
and  OQ  =  2   X  —:;:^  (Trautwine), 


But.'lP 


and  MN  ~  EP  =  V/j^-l-  AP'. 
b         ___       b 


PN 
-h  tan  0,  whence 


b        a 


,     6     (2a  +  b\(b      a      ,  \ 

If  III  ■=■  weight  of  masonry  per  cubic  foot, 
then  for  a  section  of  wall  one  foot  long 


W  = 


ivh  (a  +  b) 


and  moment  of  force  W  about  edge  of  mid- 
dle third  is 


Wl- 


wh(a  +  b)  \b  f  2a  +  b 


\bf2a  +  b\fb     a     ,  M 


Also, 


2/' 
V  =  -3   -RB. 


2TF      DF 
RB  ^SF^-^^^. 

but  DF-  b  -  ED  -  b  -  a  -  h  tan  9, 
whence 

2fc      b  —  a-h  tan  n      b  +  a  +  h  tan  » 

i'- 3--  — ;3 3 • 

If  w'  -  weight  of  earth  backing  per   cubic 
foot,  then  for  a  section  of  wall  one  foot  long 


w'xDFxh      w'h{b-a-h  tan    0) 

w  = 2 =  -^ 2 

and  moment  of  force  W  about  edge  of  mid- 
dle third  is 

iv'  It 
Wr   =  -g—  {b  +  a  +  h  tan    9)  (h-a-h  tan    n). 

Subst 
IVl   + 
found  above,  we  have 


cussion  the   friction  developed  is  usually  am- 
ple  to   insure   stability  against  sliding. 

SURCHARGED     WALLS. 

For  a  wall  carrying  a  surcharge  at  an  angle 
9  with  the  horizontal,  Rankine's  formula  for 
the    horizontal    earth    pressure    is 


ituting  in  the  moment  equation,  PI"  — 
W'V.  the   values   of   /",    Wl,  and    W'l' 
we  have 

Ph   wh(a  +  b)\b     f{2a  +  b)\fb     a  \1 


i  w'h-  cos' , 


cos  > 


(-V 


sin  (4*  +  »)  sin  (<'  -s)> 


(c) 


3  2 

w'  ll 

from  which 


(b  +  a  +  h  tan   »)  {b-a-  h  tan   «) , 


P  -  -^  {a''  +  2ah  tan   g  +  bh  tan   e 


■{b' 


a^  -  2ah  tan    e  -  h^  tan- 


whence 


and  if  a  -  4'.,  the  angle  of  repose,  the  assump- 
tion usually  made, 

P  =  i  w'h-  cos  ^.    id) 

The   resisting  moment   is   increased   by   the 
moment  of  the  weight  of  the  small  triangular 

BT  be  line  joining  B  with  middle  point  of 
DF. 

EP  be  parallel  to  MN. 

The   centers   of   gravity,    0   and    O',   lie   on 
MN   and   BT,    respectively, 
prism  /  m  n,  see  Fig.  3,     For  unit  length  of 
wall  this  weight  is 


wh  tan  5         j2P-a:-{w  -  w')      2ah  (w  -  w')  tan  g      w^k'  tan- 


2w' 


M'- 


iw"- 


-  +  h-  tan*  0  (a) 


This  is  the  general  equation  of  the  retain- 
ing wall  without  surcharge,  under  the  assump- 
tions made. 

If  the  front  face  is  vertical,  as  in  the  ordi- 
nary lock  wall,  tan  9  =  0  and 


-4 


2P~a'  (w-w') 


(B) 


W"= — (b—a — /'  tan  S)-  tan  0. 
2 

Its  lever  arm  about  the  forward  edge  of  the 
middle  third  is  the  same  as  that  of  the  prism 
m    n    s,    viz. : 

b+a+h  tan  9 


f  CMD  TF  S 


!<!■ 

]"': 

1 
■ 

Vr^i 

ir 

\  1  I 

P 
-■ — 1 

llji 

'\     P'QM 

k  B 

Fig 

2. 

Its    moment    is 
w'  tan  S 

(b—a—h  tan  «)-  {b+a  +  h  tan  6). 

6 

The   moment   equation   then   is, 


I'h    wh  {1 


a+b)\b     (2  a  +  b\(b    a      ,  \1 

2 l6A3(a^A5'^"^''^"7J 


<'h 


+  -p-  {b  +  a  +  h  tan   0)  {b  - 


w'  tan  » 

-htiui)   e  + g — 


From  equations  (A)  or  (B)  if  P,  w  w',  a, 
h  and  9  are  known,  the  thickness  of  the  base, 
b,  of  the  wall  can  be  found  and  with  this 
value  of  b.  under  the  assumptions  made,  the 
resultant  of  the  forces  will  pierce  the  base  at 
the  forward  edge  of  the  middle  third.  This 
fulfills  the  first   condition  of  stability. 

The  maximum  pressure  on  the  toe  of  the 
wall   at  A   is  given  by  the  equation 


{b-a-hta.n  0)-  {b  +  a  +  h  tan   m  ovV  =  :^{a-  + 

--  2ah  tan  e- 
h  tan    s)  {b  +  a  + 


2ah  tan   0  +  bh  tan   «)-!-—  (6-  - 
w'  tan  s 


K-  tan-  e)  + ' 


2h 


{b 


h  tan   f)     (e) 


P,= 


W-)-W'        6(W-fW')rf 


This  is  the  general  equation  for  the  sur- 
charged retaining  wall  under  the  assumptions 
made. 


b  b' 

niaxinmm    pressure   per   square 


where   P' 
foot  at  A, 

d   =   distance   of   center   of   pressure    from 
center  of  base  in  feet. 
W    and    W    =    weights     of     masonry     and 
earth,  as   before,   for  one    foot  length   of 
wall. 
b  ^=  length  of  base  in  feet. 
When  the  center  of  pressure  is  at  the  edge 
of   the   middle   third   nearest   A, 

b  2(W-fW') 

fl!=— and   P,= 

6  b 

From  this  equation  we  can  determine 
whether  or  not  the  second  condition  for  sta- 
bility   is    fulfilled. 

The  force  of  the  friction  along  the  base 
AB  is  equal  to  F={W+W')f  where  /  is  the 
coefficient  of  friction  of  the  masonry  on  the 
material  upon  which  it  rests.  If  f{W+JV') 
is  greater  than  P  the  wall  is  safe  against  shd- 


Fig.  3. 

If  the  front  face  is  vertical,  tan  9  =  0  and 

w'ib'-a')    zt/'tan  i,       ^,^,       ^     ,  ^ 
+  — ^nr-(b-a)-{b  +  a)     (f) 


wa 


2h 


It  will  be  noted  that  equations  (£)  and  {F) 

__  ^_, ,         _     _  _^ are    cubics,    considering    b    as    the    unknown 

ing    and    the    third    condition    of    stablitiy    is       quantity.      They    may    be    readily    solved    by 
fulfdled.      For    the    type   of    wall    under    dis-       successive  approximations,  substituting  for  b. 
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in  the  last  term  of  the  second  member,  ap- 
proximate values.  For  the  first  approxima- 
tion, for  the  type  of  walls  shown  in  the  fig- 
ures, b  may  be  taken  as  Alh  for  the  wall  with 
battered  face  and  A9h  for  the  wall  with 
vertical  face.  See  examples  3  and  4. 
The  unit  pressure  at  the  toe  will  be 


The   force   resisting  sliding  will   be   f(W+ 
W'+W"). 

Example  No.  i:  No  surcharge.    Face  batter 
1/12. 
Assume  h  =  32  =  height  of  wall  in  feet. 

0  =  2  =  width  of  top  in  feet. 

w  =  140  =  weight  of  masonry  per  cu.  ft. 

w'  =   100  =  weight  of  earth  backing  per 
cu.    ft. 

0=  41°  49.'  sin  *  =  %  =  angle  of  repose 
of   earth. 

tan  ©  =  1/12  =  batter  of  front  face. 

From   Rankine's    formula, 


P  = 


11/  W 


(1-sin  J\ 
1  +  sin  s) 


P  -  10,240  pounds. 

6  -  12.6  feet  =  width  of  base.  (  ,-  =.394) 
2  (W  +  W)         2  (32.700  +  12.600) 


12.6 


7,200  lbs.  per  square  foot. 


This  is  a  very  low  value  so  far  as  the  al- 
lowable stresses  in  the  masonry  arc  concerned. 
It  would  be  within  the  limits  of  safety  for 
almost  all  soils  excepting  soft  clay  or  quick- 
sand. 

Friction  on  base  =  f(H'-f  IV). 

Assume  base  of  wall  rests  directly  upon  a 
dry  sand  bed  and  that  the  coefficient  of  fric- 
tion of  masonry  on  sand  is  .45. 

Then  F  =  20,420  lbs.,  which  is  practically 
twice  the  intensity  of  P,  the  force  tending  to 
produce  sliding. 

Example  No.  z:  No  surcharge.  Vertical 
face. 

If  the  same  values  of  h,  a,  w,  w'  and  0  be 
taken,  but  the  condition  be  imposed  that  the 
wall  shall  have  a  vertical  face,  we  have, 

P   =   10,240  pounds. 


6- 14.25  feet. 


0=^«) 


Pi  =  7,900  lbs.  per  sq.   ft. 

F  =  25,200  lbs. 

_  It  will  be  noted  that  the  base  must  be  con- 
siderably wider  in  the  second  case  than  in  the 
first.  In  the  wall  with  a  face  batter  of  12  on 
1  the  weight  per  foot  length  is  32,700  lbs., 
while  for  the  vertical  face  wall  the  weight 
per  foot  length  is  36.400  lbs.,  showing  that  a 
considerable  saving  can  be  eflfectcd  by  using 
the  battered  type. 

Example  No.  3:    Wall  surcharged  at  angle 
of  repose.     Face  bater  1/12. 


Assume  h  =  32. 
a  =  2. 
w  =   140. 
w'  =   100. 
0  =  «  =  41°  49'. 
tan  e  =  1/12. 

Then  from  equation  (D),  P  =  %  w'h'  cos 
<t>  =  17,060  lbs. 

From  equation  (£),  (substituting  .47/i= 
15  feet  for  b  in  the  last  term  of  the  second 
member). 


6-15.1  feet. 


G— ) 


W  =  32,700. 

W  =  12,680. 

W"  =   4,780. 

p,  =  pressure  at  toe  =  6,680  lbs.  per  sq.  ft. 

If  /  =  .45. 

F  =  22,600  lbs. 

Example  No.  4:  Wall  surcharged  at  angle 
of  repose.  Vertical  face.  Same  assumptions 
as  above  but  vertical   face. 

P  =   17,060  lbs. 


b-15.7  feet. 


a— ) 


IV  =  39.650  lbs. 

W  =  21,920   lbs. 

W"  =  6,140  lbs. 

P,  =  8.640  lbs.  per  sq.  ft. 

F  =  30,470-  lbs. 


EARTH       AND       ROCK      SECTION 


Working    Costs   of   Gold    Dredging    in 
California.* 

In  California,  dredging  companies  deter- 
mine yardage  handled  by  bank  measurement 
ahead  of  the  dredge.  When  dredges  are  work- 
ing in  swift  running  rivers,  as  in  some  for- 
eign countries,  it  is  difficult  to  determine  the 
yardage  handled  with  the  same  degree  of  ac- 
curacy that  can  be  computed  from  careful 
bank  measurement ;  the  method  generally  em- 


*A  paper  by  Charles  Janin  and  W.  B.  Winston 
in  the  "Mining  and  Scientific  Press"  for  July  30. 
1910. 


ployed  in  such  cases  is  to  count  the_  number 
of  buckets  dumping  within  a  stated  time, 
making  some  allowance  for  buckets  only  part- 
ly filled.  Should  too  large  a  yardage  be  fig- 
ured, it  is  obvious  that  the  estimated  cost  per 
cubic  yard  will  be  proportionately  too  low. 
Working  costs  cannot  be  fairly  used  in  com- 
parison unless  uniform  methods  of  determin- 
ing them  are  employed,  and  also  unless  oper- 
ating conditions  are  somewhat  similar. 
Ground  in  the  same  locality  often  v3'->es  to 
such  an  extent  that  dredges  similar  :::  con- 
struction, design  and  bucket  capacity,  and  op- 
erated under  the  same  management,   show  at 


times  considerable  diltercnce  in  cost  per  cubic 
yard.  Nearly  all  dredging  companies  operat- 
ing in  California  keep  careful  daily  records, 
though  on  the  dredges  owned  by  individuals 
the  practice  of  keeping  exhaustive  records  of 
yardage  handled  and  the  segregating  of  items 
of  working  cost  is  not  always  followed.  It 
may  also  be  said  that  in  some  cases  working 
cost  is  in  a  great  measure  a  matter  of  book- 
keeping. 

The  table  opposite,  showing  the  operating 
cost  per  cubic  yard  for  dredges  of  different 
capacity,  working  in  California,  has  been  com- 
piled from  records  of  various  dredging  com- 
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WORKING  COSTS  OF  GOLD  DREDGING  IN  CALIFORNIA. 
g  o.i  Operating  expenses,  in  cts.  per  cu.  yd 

i   "       -             11      I     !    i     c                 I  . 

s            lg             -^L      1      I    ^      I                   "  i 

o                        «•>                          ?|^          I           ■S^-     ■§           0,                                    •2  a                                               Remarks. 
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5  yr.  9  mo.               1  yr.                         2,809        173,655     27.0     2.77     0.90     0.14     4.15     0.78     0.49  9.23      DifBeult    digging." 

1  yr.                         7,216        458,882     26.9     2.03     0.69     ....     3.28     0.63     0.37  7.00      Working  under    favorable   conditions. 

7yr.                          lyr.                          395,316     35.0     2.83     1.53     0.228  1.74     1.32     ....  7.67 

6  yr   6  mo.              lyr.                         7.344        461,882     35.0     2.85     1.48     0.195  1.71     1.07     7.32      Compact  gravel  land  subject  to  overflow. 

9  yr                           1  yr.                         7,057        484,387     20.6     1.83     0.89     0.31     2.58     0.65     0.26  6.52      Remodeled  dredge,  uneven  bedrock,  in  places  shallow 

6yr.                          lyr.                          481,184     25.0     3.28     1.46     0.39     2.97     1.52     9.55      Difficult   ground,    in  places  cemented   gravel. 

2  vr.  5  mo                lyr.                          635,146     27.0     3.14     1.45     ....     2.40     1.28     0.41  8.70      Difficult  ground. 

2yr.           ■               lyr.                          582,891     30.0     3.28     2.02     0.32     2.59     1.37     1.00  9.60      Difficult  digging. 

5  \T  6  mo               lyr.                         7,344        615,009     25.0     3.06     1.42     0.29     3.06     1.14     ....  8.98      Difficult  digging. 

4  \T  6  mo                lyr                           812.355     36.0     2.30=  1.08     2.95     0.35  6.65      Med.  grav.,  considerable  clay,  much  brush  on  top  soli 

3  yr  5  mo                1  yr                          6  798     1,148,480     25.5     0.88     0.52     0.05     1.77     0.25     0.35  3.80      Loose  gravel,  heavy  overburden  of  sandy  loam. 

0  yr'  5  mo'               1  yr                          6,790     1,148.802     29.9     0.82     0.49     0.03     1.S9     0.25     0.16  3.64      Loose  gravel,  heavy  overburden  of  sandy  loam. 

4  yr'  7  mo'               1  yr                          6,644        599,614     38.5     1.77     0.92     0.25     4.03'  0.47     0.23  7.67      Difficult  digging,  working  against  20-ft.  bank. 

9  imo   10  days         lyr                    .      5,088        838,885     35.0     1.19     0.69     1.22     0.26     0.17  3.53      Difficult  digging,  gravel  coarse,  partly  cemented.' 

1  yr                           1  yr                          6,313     1,114,605     27.6     1.21     0.62     0.03     1.81     0.29     0.11  4.07      Compact  gravel. 

3  yr'  9  mo.               1  yr'                          6,390     1,033,694     26.5     1.08     0.64     0.14     2.69*  0.34     0.20  5.09      Compact  gravel,  heavy  digging. 

2  yr  9  mo                1  yr                          6.917     1,017,167     28.1     1.10     0.65     0.15     2.195  o.28     0.14  4.51      Compact  gravel,  heavy  digging. 

3  yr'           ■               1  yr'                         6,352        935,322     33.4     1.26     0.85     0.06     3.06     0.31     0.34  5.88      Compact  gravel. 
3jn-'                          lyr'                         6,700     1.194,146     27.5     1.05     0.58     ....     2.7S     0.32     0.37  5.10      Compact  gravel. 

^  yr  11  mo              "  vr  11  mo           13  464     3,458,229     27.9     0.27     0.41     1.50     0.24     0.24  4.42'     Medium  compact  bench  gravel. 

9  mo   6  days           9  mo   6  days          5,582        944.879     28.9     0.95     0.58     ....     1.30     0.27     0.39  355      Medium  compact  gravel  with  heavy  overburden. 

9  yr  6  mo      '          lyr'                        6  402     1,369,844     70.2     0.99     0.77     1.95     0.45     4.16      Medium  gravel  overlain  with  hydraulic  tailmg. 

2  \T  6  mo'               1  vr'                         eioOO     1.281,351     67.8     1.09     0.98     2.01     0.45     4.53      Medium  gravel  overlain  with  hydraulic  tailing. 

6  mo           ■               6m6         •'                3.162        583,927     42.5     1.69     0.59     ....     1.14     0.28     0.22  3.92      Light  gravel,  dredge  working  against  10-ft.  bank. 

4  mo.  8  davs           4  mo   8  days         2,369        626,624     24.0          Segregated  costs  not  given.  2.47 

5  mo                        Sino                                     580  310    51.0         Segregated  costs  not  given.  4.98      Cem.  grav.,  dif.  dig..  20-ft.  bank  above  water-level. 
8  mo!                         8  mo'.                       '4.478     1,803,201     19.0     1.02     0.47     ....     0.60     0.12     0.09  2.30      Fine  gravel,  easy  digging. 

iTotal  possible  time  in  year's  work,  8,784  hours. 

^'Including  general  expense,  management,  etc.  ....,..,    ^^ 

=Heavy  repair  cost  due  to  new  tumbler,  convej'or  belt,   repairs  to   digging  ladders,  screens,  etc. 

♦Replacing  tumbler  shafts,   conveyor  belt,  and  new  screen   included  in  repairs. 

^New  steel  spud  and  screen  in  repairs. 

'Depreciation  charges  included  in  total  expense.  « 

'A  7-ft.  dredge  is  now  working  this  ground  at  a  profit.         ,^^            ...           .j.v..,,  .,      ^            „c» 

'This  dredge  successfully  replaced  an  open-connected  bucket  dredge   which  could  not  handle  ground  at  a  profit. 
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panics,  with  the  endeavor  to  arrive  at  the 
total  operating  cost  per  culiic  yard  with  some 
degree  of  accuracy.  The  huckets  in  use  in 
Cahfornia  vary  in  capacity  from  3  to  13%  cu. 
ft,  and  will  probably  soon  be  made  15  cu.  ft. 
Dredge  operators  in  California  prefer  the 
close  connected  bucket  line  to  the  open-con- 
nected type,  and  the  use  of  digging  spuds,  to 
head-lines.  In  practice  the  close-connected 
bucket  line  dumps  at  the  rate  of  from  18  to 
22  I)uckets  per  minute,  while  the  open-con- 
nected line  averages  from  12  to  14  buckets 
per  minute.  On  some  of  the  older  boats 
whefe  the  bucket  line  has  been  changed  from 
open  to  close  connected  buckets,  it  is  claimed 
that  the  yardage  handled  has  been  nearly 
doubled  and  the  expenses  per  cubic  yard  de- 
creased. 


A   Portable   Drilling    Outfit   for   Street 

Work  and  Light  Contract 

Excavation.* 

The  city  of  Gloucester,  Mass.,  located  on 
the  southeast  end  of  Cape  Ann,  is  for  the 
most  part  built  on  a  solid  granite  formation. 
Large  areas  are  covered  with  boulders,  de- 
posited during  the  glacial  period.  Many  of 
these  boulders  are  ten  ft.  or  more  in  diam- 
eter, and  some  even  as  large  as  twenty  feet 
through.  These  conditions  have  rendered  the 
building  of  streets  and  laying  of  water  mains 
difficult  and  costly :  solid  rock,  or  ground 
filled  with  these  large  boulders,  being  con- 
stantly encountered. 

Until  recently,  the  City  of  Gloucester  has 
carried  on  this  work  by  hand  drilling,  and 
later  by  means  of  steam  tripod  drills  of  the 
Sullivan  UB  pattern,  operated  by  portable 
boilers.  Both  methods,  however,  have  been 
found  expensive  and  slow.  .'X.fter  studying 
the  conditions  thoroughly,  the  present  street 
commissioners  decided  that  the  work  could  be 
done  more  rapidly  and  at  lower  cost  if  com- 
pressed air  were  available 

Accordingly,  in  Marcli  of  this  year,  they 
purchased  an  outfit,  consisting  of  a  Sullivan 
air  compressor  geared  to  a  gasoline  engine, 
and  the  whole  mounted  on  wheels.  The  com- 
pressor operates  two  hammer  drills,  of  the 
Sullivan  Class  DB-1.5  and  DB-lil  types,  re- 
spectively. The  first  of  these  drills  puts  in 
holes  up  to  three  feet  in  depth,  and  weighs 
20  pounds.  The  size  DB-19  puts  in  holes  five 
feet  in  depth,  and  weighs  .35  pounds.  This 
outfit  has  been  in  operation  now  for  the  past 
three  months,  working  steadily,  practically  ev- 
ery day,  with  the  exception  of  Sundays  and 
holidays,  and  has  given  entire  satisfaction  in 
the  points  desired.  It  has  proved  well  adapt- 
ed <or  such  work  as  widening  out  streets,  ex- 
cavating trenches  for  water  and  sewer  pipes, 
and  trimming  off  curves.  The  drills  are  so 
easily  handled  that  holes  may  be  put  in  at 
any  point  or  at  any  angle  desired.  When 
boulders  project  into  the  street,  it  is  a  simple 
matter  to  drill  a  hole  and  blow  off  the  pro- 
jection with  a  little  jiowder. 

In  the  intervals  of  street  work,  the  outlit 
is  fret|uently  hauled  to  the  city  trap  rock 
quarry,  where  it  is  used  for  excavating  stone 
for  the  crusher,  to  be  used  later  on  the  roads. 
In  some  parts  of  the  town,  where  trenches 
have  been  excavated  for  water  mains,  disin- 
tegrated granite  of  a  very  springy  nature  was 
encountered,  similar  to  loose  shale.  Progress 
m  this  rock  was  particularly  unsatisfactory 
with  the  steam  drills,  and  in  fact  pick  and 
shovel  has  ordinarily  been  the  method  of  ex- 
cavation. The  hammer  drills  were  found  very 
well  adajited  for  this  work,  and  on  one  occa- 
sion, nine  holes,  five  feet  deep,  have  been 
drilled  and  the  rock  blown  out  in  three  hours' 
work.  This  task  would  have  retiuired  at  least 
two  days  if  done  by  hand.  Much  of  this 
ground  was  wet  and  in  some  cases  the  water 
stood  an  inch  or  more  in  depth  over  the  rock. 
The  rock  was  so  well  broken  up  by  blasting, 
as  to  pass,  with  the  exception  of  only  a  few 
pieces,  through  a  one-inch  ring.  It  was  easily 
removed   by   shovel,   and   made  excellent   ma- 

•An  article' bv  Samuel   Seaver,    Claremont.   N. 
H..    in    "Mine  and   Quarry"    for  July,    1910. 


cadam  for  the  streets.  In  ordinary  trench 
work  the  rock  is  broken  into  pieces  from  two 
to  three  feet  in  diameter  and  removed  by 
means  of  a  light  wooden  tripod,  mounted 
across  the  trench. 

Still  another  class  of  work  is  found  in  ex- 
tension of  the  streets  in  the  suburbs.  In  the 
thinly  settled  parts  of  the  city,  the  fields  are 
covered  with  the  glacial  deposits  of  bould- 
ers. Bv  using  hose  in  50-foot  lengths  on  the 
drills,  these  boulders  can  be  drilled  for  a  dis- 
tance of  Hill  feet  at  each  shift  of  the  com- 
pressor. 

The  Air  Compressor.— The  air  compressor 
is  a  standard  Sullivan  WG-3  sin.gle  stage  ma- 
chine, with  air  cylinder  8x10  inches,  com- 
pressing ;l()  cu.  ft.  of  free  air  per  minute  at 
165  revolutions  to  80  to  100  pounds  pressure. 
This  is  sufficient  to  operate  three  hammer 
drills,   although   only  two,   one   large   and   one 


eighth-inch  steel  is  used  on  the  DB-15  drill, 
the  starter  being  sharpened  to  1%-in.  gage, 
and  the  last  or  3-ft.  being  1%-in.  gage. 

Records  of  Work. — Records  kept  on  the 
classes  of  work  described  above  show  that 
the  hammer  drills  are  doing  about  three  times 
as  much  work  as  the  tripod  drills  formerly 
accomplished.  The  cost  of  operation  for  the 
drills  and  compressor  is  about  one-third  less 
than  that  of  the  steam  drills  and  boilers. 
Some  of  the  performance  records  of  the  ham- 
mer drills  are  worthy  of  note.  In  10  hours' 
time,  the  DB-15  drill  put  in  47  ft.  in  25  holes, 
ranging  from  19  to  30  ins.  deep,  and  the  DB- 
10  drilled  19  ft.  or  5  holes  running  from  32 
to  00  ins.  in  depth.  This  includes  loading, 
shooting  and  all  details,  and  further  the  drills 
were  not  operated  at  the  same  time.  Holes  5 
ft.  deep  have  been  drilled  frequently  in  30 
,  minutes,   and   the  best   time   noted   for  a  hole 


Portable   Drilling  Outfit,  Sullivan    Machinery  Co.,   Chicago,    III. 


small  are  now  in  operation.  The  illustration 
shows  the  outfit  in  use,  and  the  illustration  on 
this  page  shows  the  other  side  of  the  outfit. 
The  compressor  is  geared  to  a  15-HP.  gaso- 
line engine,  and  both  are  mounted  on  a  sub- 
stantial steel  truck  with  heavy  broad-tired 
wheels.  The  entire  outfit  weighs  about  8,0llil 
lbs.  .^s  will  be  noted  from  the  illustration,  it 
includes  a  gasoline  tank,  cooling  tanks  of  a 
special  design  for  the  engine  and  compressor, 
and  an  air  receiver  attached  beneath  the 
frame  of  the  truck  for  the  compressor.  The 
outfit  carries  a  day's  supply  of  gasoline  and 
it  is  only  necessary  to  add  one  bucket  of  wa- 
ter every  other  day  to  the  cooling  supply. 

At  the  rear  end  of  the  rutfit  is  a  hoisting 
attachment,  driven  by  gearii  g  from  the  en- 
gine, which  has  been  found  very  convenient 
in  removing  boulders  and  rock  fragments 
from  the  sewer  trenches,  and  from  the  line 
of  streets. 

Hammer  Drills. — The  hammer  drills  are  of 
stanilard  pattern,  using  hollow  steel  with  hex- 
agonal shanks,  fitting  a  hexagonal  l)ushing  at 
the  nose  of  the  drill  cylinder.  .-V  double  grip 
handle  is  furnished,  and  the  operator  uses 
this  handle  to  rotate  the  steel.  When  the 
operator  pushes  the  handle  against  the  cyl- 
inder the  throttle  opens,  and  the  drill  oper- 
ates until  pressure  is  released,  when  it  auto- 
matically stops  running.  By  a  special  ar- 
rangement of  ports,  it  is  possible  to  turn  any 
desired  proportion  of  the  exhaust  air  into 
the  hollow  steel,  thus  keeping  the  hole  free 
from  dust  or  sludge,  under  all  conditions,  and 
securing  greater  capacity  and  speed  than 
would  otherwise  be  possible. 

The  valve  and  piston  motion  in  these  tools 
is  so  arranged  as  to  provide  a  cushioning  ef- 
fect on  the  back  stroke,  which  reduces  the 
vibration  of  the  tool  to  a  very  low  point,  and 
does  away  with  much  of  the  jar  and  fatigue 
usually  experienced   with  hammer  drills. 

The  DB-19  tool  employs  1-in.  steel,  the 
starters  having  a  gauge  of  1%  ins.,  and  the 
5-ft.  finishing  steel  a  gauge  of  1%  ins.    Seven- 


of  this  depth  is  20  minutes.     This  drilling  was 
done  in  very  hard  dark  green  bastard  granite. 

Thanks  are  due  Mr.  George  E.  Merchant, 
street  commissioner,  and  Mr.  Nicholas  F. 
Sleep,  Superintendent  of  Streets,  for  infor- 
mation furnished  the  writer  in  preparing  this 
article. 

Another  instance  of  the  convenience  of 
these  portable  air  compressors  and  drill  out- 
fits is  furnished  by  the  Keystoi>e  State  Con- 
struction Company  of  Yonkers,  New  York, 
which  is  building  a  reservoir  for  the  Board 
of  W'ater  Supply  of  New  York  city. 

The  ground  is  heavily  covered  with  bould- 
ers, which  it  is  necessary  to  remove  from  the 
basin,  and  the  contractors  are  breaking  these 
up  as  removed,  for  use  in  concrete.  Until  re- 
centlv  this  work  was  done  by  hand  at  a  cost 
of  $1.50  per  man  per  day.  .^s  each  man  is 
able  to  drill  about  five  feet  of  block  hole  per 
day,  this  shows  a  cost  of  .30  cts.  a  foot  for 
drilling. 

The  contractor  has  recently  installed  a  Sul- 
livan portable  compressor  outfit  of  the  size 
and  tvpe  described  in  the  above  article ;  to- 
gether with  three  Sullivan  DB-15  hammer 
drills.  These  tools  are  drilling  an  average  of 
50  ft.  each  per  day.  The  cost  of  operation  is 
estimated  as  follows : 

3  drill  operators  at  $3.50  per  day ^^S'^'n 

Compressor    attendant    ^•™ 

Gasoline,   per  day,    15  gals,   at  20   cts 3.00 

Interest,   renewals,   wear  and  tear 6.00 

Total    cost    per    day $23.00 

$23.00  divided  by  150  gives  a  cost  of  15y2 
cts.  per  foot  of  hole,  which  means  a  saving 
of  14^->  cts.  per  foot  over  hand  work,  or 
$21.75  per  day.  The  saving  at  this  rate  will 
rapidly  pay  for  the  equipment  and  of  course 
secures  greater  speed. 

There  are  hundreds  of  places  throughout 
the  country  where  an  outfit  of  this  kind  might 
be  used  to'  advantage,  on  account  of  its  com- 
pactness, portability,  and  economy  of  opera- 
tion. 


Aiig^ist  lo,  iQio. 
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Increased  Cost  of  Construction  Due  to 

Increased  Wages  and  Decreased 

Efficiency. 

One  of  the  criticisms  urged  against  the  U. 
S.  Reclamation  Service  is  the  great  discrep- 
ancy between  estimated  costs  and  actual  costs 
of  important  works.  In  explanation  of  this 
discrepancy  Director  F.  H.  Newell  of  the 
Service  presented,  some  weeks  ago,  a  state- 
ment charging  it  to  increased  wages,  prices  of 
materials  and  supplies  and  decreased  efficiency 
of  labor.     His  statement  in  full  is  as  follows; 

Any  comparison  of  the  original  estimates  witli 
the  expenditure  is  necessarily  futile,  from  tlie 
fact  that  the  larger  projects  at  least  were  out- 
lined and  begun  in  accordance  with  the  infor- 
mation then  at  liand.  They  were  subsequently 
modified  from  time  to  time,  botli  as  to  size  and 
character  of  construction,  in  accordance  witii 
developments.  The  original  plans  were  made 
witli  a  knowledge  tliat  sucli  modifications  must 
take  place,  and  all  construction  was  undertaken 
with  tliis  in  view,  care  being  exercised  to  design 
and  build  in  sucli  way  tliat  extension  can  be 
made   M'itliout  notable   difficulty. 

The  alternative  method,  which  theoretically 
miglit  liave  been  applied,  was  to  delay  construc- 
tion until  all  of  the  vested  rights,  legal  and 
physical  conditions,  had  been  completely  deter- 
mined, and  then  make  plans  so  complete  tliat  no 
further  modification  would  be  necessar>'.  This 
while  possible,  would  have  involved  delays  ex- 
tending through  years.  Many  of  the  matters 
were  so  interrelated  that  it  would  be  necessary 
to  have  one  condition  solved  (involving  a  delay 
of  months  or  years)  before  the  next  could  be 
taken  up.  Such  a  course  was  evidently  out  of 
the  question,  in  view  of  the  impatience  of  all 
persons  interested  to  iiave  construction  begun 
immediately,  leaving  for  the  future  the  deter- 
mination of  questions  which  could  best  be  solved 
as  construction  proceeded. 

The  increased  cost  of  reclamation  works  above 
the  figures  originally  assumed  is  due  mainly  to 
the  rapid  change  in  industrial  conditions  during 
the  past  five  or  six  years.  Since  tlie  reclamation 
projects  were  investigated  there  has  been  a 
general  advance  in  the  cost  of  materials  and 
equipment,  especially  horses  and  mules,  which 
are  so  largely  necessary  on  construction  work 
in  the  west,  and  of  subsistence  supplies  for  men 
and  animals.  There  has  been  a  similar  advance 
in  the  cost  of  labor,  and  a  marked  decrease  in 
its   efficiency. 

The  president  of  the  Northern  Pacific  Railway 
states  that  the  average  cost  of  work  prosecuted 
by  that  company  since  1905  h?s  been  found  by 
careful  estimate  to  average  about  60  per  cent 
above  the  cost  for  the  five  years  preceding  that 
date. 

Mr.  Andrew  J.  Wiley,  civil  engineer,  Boise. 
Idaho,  who  has  probably  the  widest  experience 
with  irrigation  work  under  private  enterprise 
and  the  provisions  of  the  Carey  Act  during  the 
last  ten  years,  states  that  his  experience  indi- 
cates the  average  cost  since  1905  to  be  about 
75  per  cent  more  than  the  cost  for  the  five  years 
preceding  that  date. 

This  testimony  is  borne  out  by  tlie  experience 
of  all  those  engaged  in  construction  work  in 
the  west,  as  well,  also,  as  in  a  less  degree  in 
other  regions. 

For  example,  the  South  Side  Twin  Falls 
project  was  estimated  to  cost  $1,500,000  and 
actually  cost  $3,500,000.  The  American  Falls 
canal  system,  estimated  to  cost  $350,000.  really 
cost  SSSG.OOn.  The  project  of  the  Canyon  Canal 
Co..  estimated  to  cost  $225,000,  actually  cost 
$650,000. 

One  of  the  great  irrigation  systems  of  Canadn 
was  originally  estimated  to  cost  less  >than  $5 
per  acre.  It  has  to  date  cost  between  $12  and 
$13  per  acre,  and  a  recent  examination  justifies 
the  opinion  that  this  sum  must  be  increased  by 
about  60  per  cent  to  make  the  system  thoroughly 
satisfactory  and  efficient. 

The  Panama  Canal  was  undertaken  in  1903 
by  the  United  States  after  surveys  and  construc- 
tion work  had  been  in  progress  developing  con- 
ditions for  a  generation.  After  two  years  of 
American  experience,  in  1905  a  board  of  thirteen 
consulting  engineers,  the  forenxost  in  the  world, 
spent  many  month  examining  all  existing  data, 
making   plans    tor    the    future,    and    estimating 


the  cost  in  the  light  of  all  the  accumulated  In- 
formation. As  a  result  of  their  report  a  plan 
of  canal  w.as  adopted  the  (ngineerlnp  features 
of  which  were  estimated  to  cost  $140,000,000. 
The  experience  of  the  succeeding  four  yeqrs  has 
shown  that  these  engineering  features  will  cost 
$283,000,000.  of  which  a  portion  Is  accounted  for 
by  changes  in  the  canal  and  appurtenant  works, 
and  the  remainder,  or  nearly  60  per  cent,  of  the 
increase  over  the  estimate  of  1905  Is  to  be 
attributed  to  the  higher  unit  cost  of  the  different 
items  of  the  work.  The  board  of  consulting 
engineers  of  1909  reported  that  this  dltterence 
was  caused  mainly  "by  the  higher  prices  for 
plant,  supplies  and  labor  which  have  prevailed 
in  the  United  States  since  the  estimate  of  1905 
was    made.'* 

The  most  important  element  In  this  increase 
in  cost  was  in  the  item  of  labor.  Not  only  did 
the  actual  price  for  common  labor  advance  from 
20  to  50  per  cent,  reaching  as  high  as  $3  per 
day  in  some  regions,  but  the  efBciency  fell  oft  in 
a  much  greater  proportion.  These  influences 
were  not  felt  on  established  business  enterprises, 
where  labor  of  average  intelligence  and  sobriety 
was  steadily  employed,  but  on  construction  work, 
where  employment  was  necessarily  limited  to 
the  construction  season,  it  was  usually  im- 
possible, owing  to  the  scarcity  of  labor,  to 
secure  any  except  the  floating,  or  "hobo."  ele- 
ment, and  these  men.  never  very  efficient,  and 
conscious  that  they  could  pick  up  a  job  at  any 
place  and  any  time,  would  not  exert  themselves 
and  would  only  remain  long  enough  to  get  a  few 
dollars  ahead,  and  then,  if  the  weather  were 
disagreeable  or  the  foreman  not  sufficiently 
polite,  they  would  quit  and  necessitate  shipping 
in  additional  men.  It  became  necessary  on  all 
large  work  to  ship  common  labor  from  the 
centers  or  population,  as  Chicago  and  Omaha. 
These  laborers  were  hired  under  contract  to 
work  at  a  certain  rate  and  have  tlieir  railroad 
fare  deducted.  To  avoid  this  deduction  from 
future  wages,  they  would,  whenever  possible, 
desert  before  reaching  the  point  of  labor  or  quit 
soon  af.ter.  Thus  all  heavy  work  of  a  temporary 
character  was  kept  under  corstant  expense — 
shipping  in  laborers,  raying  them  high  wages, 
and    receiving  little   benefit. 

In  a  less  degree  costs  were  affected  by  the 
increased  price  of  materials  and  equipment. 
Good  mules,  which  could  be  purchased  for  about 
$150  each  in  1903.  advanced  until  similar  niules 
demanded  the  price  of  $250  each  in  1908. 
Cement,  which  in  1904  at  one  of  the  principal 
western  factories  was  selling  at  $1.10  per  barrel 
advanced  to  $2.05  per  barrel  for  the  same  brand 
at  the  same  place  in  1907.  This  is  fairly  repre- 
sentative of  the  advance  in  cement  tliroughout 
the  west,  and  sometimes  it  was  impossible  to 
obtain  bids  at  all.  Lumber  and  steel  not  only 
materially  advanced,  but  it  was  at  times  im- 
possible to  obtain  them  wlien  needed  and  work 
was  delayed  and  expense  increased  in  conse- 
quence. The  congestion  in  freights  in  1906  and 
1907  was  also  a  prolific  source  of  increased  cost. 

Earthwork  on  the  earlier  projects,  as  the 
Hondo  and  Minidoka,  was  let  from  9  to  14  cts. 
per  cu.  yd.  in  1904  and  1905.  Such  work  has 
nearly  doubled  in  price,  very  little  of  it  being 
done  under  20  cts.  since  1905.  Owing  to  the 
varying  local  conditions,  it  is  somewhat  difficult 
to  make  comparisons  of  different  jobs  of  this 
kind,  but  one  case  occurred  in  which  work  was 
let.  after  competitive  bidding,  in  1905,  and  the 
contractor  attempting  to  carrj'  it  out  found  the 
prices  impossible  and  gave  it  up  t>efore  accom- 
plishing anything,  though  the  prices  were  stand- 
ard for  dates  previous  to  1905. 

The    following    table    shows    the    contrast    be- 
tween  the  bids   of  1905  and  those  of  1906.   upon 
which  the   work  was  actually   done: 
EARTHWORK  PRICES  BID  IN  1905  AND   1906. 
Hard-     Loose    Solid 

Division  2:  Earth,    pan.       rock.     rock. 

Callalian    Bros.    (June 

1.     1905) $0.14%  $0.30       $0.nO       $0.65 

Freeman       (May       12. 

1906)      22  .32  .60         1.50 

Division  3: 
Callahan    Bros.    (June 

1.    1905) 129         .30  .30  .65 

Newman  &  Hoy  (July 

26,    1906)    22  .32  .60         1.50 

Di\ision    4: 
Callahan    Bros.    (June 

1.    1905) 12  .30  .30  .65 

Delaney       (April       13. 

1906)      18  -25  .45         1.50 


Ten  years  ago  prices  on  concrete,  exclusive  of 
cement  and  steel  reinforcement,  ranged  In  the 
west  from  $4  to  $12  per  cu.  yd.,  depending  on 
local  conditions.  The  following  table  show.s 
the  bids  received  on  certain  works,  and  is  fairly 
typical  of  conditions  of  contract  work  at  the 
respective  dates: 

Willlston  project.  August  30.  1906:  The  only 
bid  re<elvpd  was  $13  per  cubic  yard. 

Bulford-Trenton  project.  March  5.  1907:  $11.50. 

Sun  River  project.  April  3.  1907:  The  only  bid 
received  was  $27.50  per  cubic  yard. 

Belle  Fourche  project,  April  10,  1907:  The  only 
bid  recelvwl  was  $19.50. 

Belle  Fourche  project,  .Tune  10,  1907:  Schedule 
1.   $13.50,   $16.   $17:   schedule  2.   $16.   $16.50,   $18. 

North  Platte  project,  June  2,  1907:  Canal 
structures,    $16.50. 

Shoshone  project,  August  23.  1906:  Canal 
structures.  $15.  plus  3  cts.  per  pound  for  placing 
reinforcing  steel. 

These  conditions  culminated  In  190C.  and  con- 
tinued until  October.  1907.  The  panic  of  that 
month  caused  a  reaction  which,  however,  was 
short  lived.  The  following  table  of  expenditures 
shows  that  about  two-thirds  of  the  money  so 
tar  expended  by  the  Reclamation  Service  was 
spent  in  1906.  1907  and  1908,  the  years  most 
affected  by  high  prices.  It  Is  worthy  of  note 
that  the  value  of  the  land  reclaimed  advanced 
in   similar   ratio: 

1903 $      690.175 

1904 2.6S4.308 

1905 5,109,538 

1 906 9.585.709 

1907. 13.817.635 

1908 > 10,228.513 

In  a  letter  from  Mr.  L.  C.  Hill  he  states: 
Since  work  was  begun  on  the  Salt  River 
project.  .Arizona,  the  cost  of  feed  has  increased 
nearly  50  per  cent.  Wages  have  increased  from 
20  to  50  per  cent,  and  practically  all  material 
which  we  have  used  has  increased  from  10  to  75 
per  cent,  with  the  exception  of  cement,  which 
cost  us  considerabl.v  less  than  it  did  at  first, 
and  possibly  steel.  In  addition  to  the  increase 
in  wages,  like  all  other  people  operating  in  the 
southwestern  or  middle  west  countr.v.  we  are 
troubled  by  the  inefl^ciency  of  the  laborers.  On 
account  of  the  large  amount  of  work  now  going 
on  at  all  olaoes  over  the  country  they  have  no 
trouble  in  getting  a  iob.  and  if  the  foreman 
remonstrates   with   them   for  the   way   tliey   are 

working,   thev  tell   him  "To  with  the  Job." 

and  go  and  get  their  time.    ' 

After  seven  years  of  work  here,  during  whicli 
time  by  far  the  greatest  percentage  of  work 
done  has  been  by  force  account,  we  have  suc- 
ceeded in  getting  by  elimination  a  high  class 
of  foremen,  loyal  to  the  service,  and  capable  of 
doing  the  work  and  getting  lots  of  work  out  of 
the  men.  but  even  with  their  best  efforts  and 
experience  we  are  unal>le  to  do  now  as  much 
work  per  each  dollar  of  expenditure  as  we  were 
able  to  do  several  years  ago.  when  Jobs  were 
hard   to  get  and   wages  were  less. 

It  costs  for  a  poorer  class  of  provi^iins  more 
n,f.nev  by  25  or  50  per  cent  than  it  did  in  1903. 
1904  and  1905.  In  most  of  the  camps  "it  is 
almost  impossible  to  operate  mess  houses  for 
the  price  received,  and  unless  the  mess  houses 
are  large  thev  are  invarialily  run  behind.  This 
was  not  true  "several  years  ago:  we  lived  better, 
and  money  was  made  on  each  one  of  the  messes. 
This  condition  is  not  confined  to  the  operations 
of  the  Reclamation  Service  in  the  southwest.  In 
conversations  with  contractors  of  wide  experi- 
ence it  is  found  that  they  are  meeting  the  same 
conditions,  and  in  many  cases  their  past  experi- 
ment has  Ijeen  a  real  detriment  in  estmiatmg 
cost  of  work.  The  cost  of  all  work  now  bemg 
carried  on.  with  but  few  exceptions  covering 
some  such  classes,  will  aggregate  from  25  to  60 
per  eent  more  than  would  be  some  six  or  seven 
years   ago. 

Mr.  Charles  H.  Swigart  states  that  he  has 
been  handling  labor  in  public  work  in  the  state 
of  Wa.shington  and  vicinity  since  1900  and  can 
give  the  following  specific  instances  of  the  ad- 
vance in  the  price  of  labor  and  the  co-'-t  of  ma- 
terials since  1900  in  this  part  of  the  northwest. 

In  1901  he  handled  about  500.000  cu.  yds.  of 
excavation  by  force  account  for  tiie  Great 
Northern  Ry.  Co.  The  work  was  steam-shovel 
work  and  handled  in  standard-gage  cars.  There 
were  employe*!  from  100  to  250  laborers  during 
the  greater  portion  of  the  time,  and  the  wages 
paid  ranged  from  $1.25  to  $1.50  per  day  of  ten 
hours  for  common  labor.  No.  1  common  lumber, 
such  as  is  generally  used  in  construction  work, 
cost  from  $7.50  to  $8.50  per  M.  b.  m.  at  that 
time. 

From  1902  to  1905  Mr.  Swigart  handled  con- 
tract work  for  Grant,  Smith  &  Co.,  in  Idaho  and 
Western  Montana,  employing  a  great  many 
laborers— from  300  to  800  on  different  pieces  of 
work.     In   1902   the  company   paid   $1.75   during 
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the  summer  for  common  labor  and  $1.50  during 
the  winter.  In  1903  they  paid  $2  during  the 
summer  and  $1.50  during  the  winter.  In  1904  a 
general  wage  of  $2  was  paid  during  the  summer, 
with  two  months  at  $2.25.  During  the  winter 
$1.75  was  paid  for  common  labor.  In  1905.  $2 
was  paid  during  the  summer,  with  a  short  time 
at  $2.25,  and  during  the  winter  $1.75.  This 
shows  the  increase  in  labor  up  to  that  time. 

The  same  firm  of  contractors  during  the  win- 
ter of  1909-10  paid  $2.25  for  labor  and  during 
last  summer  paid  $2.50  to  $2.75.  One  of  the 
firm,  during  the  spring  of  1910,  expressed  the 
opinion  that  labor  conditions  would  be  worse 
during  the  summer  of  1910  than  they  had  been 
during  last  .summer.  The  wages  stated  above 
were  all  for  ten-hour-day  work,  and  for  what 
is  called  white  labor.  All  the  time  up  to  1907 
Italians,  Greeks,  Bulgarians  and  Austrians  could 
be  had  for  from  25  to  50  cts.  per  day  less  than 
the  so-called  white  labor — Scandinavians  or 
native  Americans — these  men  wishing  to  board 
themselves  and  being  willing  to  work  for  a  less 
wage  if  they  were  accorded  this  privilege.  Dur- 
ing 1907  and  since  that  time,  however.  It  has 
been  necessary  to  pay  these  men  as  much  as 
any  other  laborers  and  still  allow  them  to  board 
themselves. 

From  1902  to  1904.  steam-shovel  engineers 
were  paid  $110  per  month  and  board,  or  $125 
without  board.  These  same  men  since  1905  have 
commanded  from  $150  to  $175  without  board. 

From  1902  to  1904  form  carpenters  were  paid 
from  $2.75  to  $3  per  day  for  putting  up  forms 
on  concrete  work.  Since  1906  this  same  class 
of  labor  has  received  from  $3.50  to  $4  per  day. 

From  1902  to  1905.  blacksmiths  were  paid  from 
$2.75  to  $3  per  day.  From  1906  to  the  present 
time  blacksmiths  have  had  from  $3.50  to  $4  per 
day. 

From  1901  to  1905,  teamsters  handling  two- 
horse  teams  had  from  $50  to  $55  per  month. 
Now  the  same  class  of  labor  gets  $65  per  month. 

In  1904  the  contractors  above  named  purchased 
a  number  of  horses  weighing  from  1.200  upward 
at  $100  to  $125  per  horse.  During  the  winter  of 
1908  and  1909  many  horses  of  the  same  class 
were  bought  at  what  was  believed  to  be  a  low 
price,  ran.ging  from  $160  to  $180  per  animal. 

Lumber  which  in  1901  and  1902  was  purchased 
for  $7.50  or  $8  per  thousand,  now  costs  from  $11 
to   $12   per  thousand  at  the  Puget   Sound  mills. 

During  all  this  time — that  is,  while  the  wage 
of  common  labor  was  increasing — the  efficiency 
of  this  labor  was  decreasing.  The  most  efficient 
labor  since  1901  was  during  the  winter  of  1902- 
1903,  when  $1.50  was  paid  per  day  for  ten  hours 
for  common  labor.  The  least  efficient  was  dur- 
ing last  season,  when  it  was  necessary  to  pay 
from  $2  to  $2.40  per  day  of  eight  hours  for  the 
same  class  of  labor.  This  recrease  In  efficiency 
is  estimated  to  be  at  least  one-third;  that  Is, 
it  takes  one-third  more  men  to  do  the  same 
work  at  the  present  time  and  at  the  present 
wage  than  it  did  to  do  the  same  work  during 
1901  to  1903  at  the  wages  prevailing  at  that 
time.  This  is  mainly  due  to  the  fact  that  there 
is  more  work  at  the  present  time  than  there  are 
laborers  to  do  the  work;  that  Is,  the  demand 
for  labor  is  so  great  that  the  average  floating 
laborer  knows  that  he  can  get  a  job  whenever 
he  wants  11,  therefore,  he  is  independent  and 
will  work  only  as  he  pleases  and  when  he 
pleases,  while  during  a  period  of  low  wages 
the  demand  for  labor  is  not  so  great  and  the 
laborer  hesitates  before  quitting  a  job  for  a 
trivial   reason. 

During  the  winters  of  1902-3  and  1903-4  many 
laborers  of  the  class  known  as  "hobo,"  who  had 
baen  working  at  different  times  for  the  eon- 
tractors  with  whom  I  was  at  that  time,  worked 
for  three  or  four  months,  or  during  practically 
the  entire  winter  season,  without  laying  off 
at  all.  These  same  laborers,  during  the  sum- 
mers of  1904,  1905  and  1906,  when  the  demand 
for  labor  was  greater  and  they  "had  no  trouble 
In  getting  work,  would  not  work  more  than 
from  seven  to  ten  days  without  laying  oft  and 
going  to  the  nearest  town  to  spend  the  money 
they  had  earned.  This  is  the  general  experience 
of  employers  of  this  kind  of  labor,  and  in  the 
Northwest  the  labor  employed  on  large  public 
work,   such  as   the   Reclamation   Service   Is   en- 


gaged in,  is  either  the  class  known  as  hobo  la- 
borers or  the  foreign  laborers,  such  as  Italians, 
Greeks,  Roumanians,  Austrians.  Bulgarians, 
etc..  the  Scandinavian  laborer  being  generally 
classed  with  the  hobo  laborers  and  making  up 
a  large  proportion  of  the  floating  laborers  on 
public  work. 

As  labor  enters  into  such  work  amd  makes  the 
larger  part  of  the  cost  it  is  easily  seen  why 
estimates  made  during  1904  and  1905,  based  on 
the  experience  of  engineers  during  years  prior 
to  that  time,  are  not  at  all  applicable  to  present 
conditions,  and  If  used  must  be  increased  from 
50  to  75  per  cent  to  take  care  of  the  increase  in 
cost  of  labor  and  material. 

A  tew  specific  examples  of  the  increased  costs 
are  to  be  noted  in  connection  with  the  work  of 
the  Reclamation  Service  in  South  Dakota.  At 
the  time  the  construction  of  the  Belle  Fourche 
project.  South  Dakota,  was  begun  work  was 
started  on  a  power  plant  located  about  seven 
miles  from  Belle  Fourche,  on  the  Red  Water 
River.  This  plant  is  now  owned  by  what  is 
known  as  the  Consolidated  Power  Co.  and  has 
been  completed.  It  was  estimated  that  this 
work  would  cost  about  $150,000,  but  mostly  on 
account  of  the  high  price  of  labor  and  supplies, 
the  same  having  been  built  during  the  years 
1905  to  1907,  the  actual  cost  of  the  plant  was 
$350,000.  The  owners  of  the  plant  were  forced 
to  back  up  a  contractor  in  order  to  keep  the 
work  going,  and  put  in  extra  money.  Most  of 
this  work  was  excavation  in  earth  and  rock. 

Attention  is  also  called  to  the  fact  that  the 
cost  of  the  work  being  done  during  the  years  of 
1905  to  1907  increased  so  much  that  nearly  all 
the  railroads  of  the  west  stopped  construction 
work  during  that  period,  finishing  up  the  work 
that  they  had  contracted  for  and  refused  to  let 
any  new  work.  During  the  last  two  years,  1908 
and  1909,  prices  have  become  more  settled,  and 
the  railroads  are  now  resuming  construction.  A 
statement  was  made  by  an  oflicial  of  the  Chi- 
cago &  Northwestern  R.  R.  during  1906  to  the 
effect  that  they  could  not  afford  to  do  any  ex- 
tension work,  and  that  all  construction  work 
had  been  postponed   indefinitely. 

When  work  was  started  on  the  reclamation 
projects  it  was  supposed  that  laborers  could  be 
transported  from  centers  of  population  to  the 
different  reclamation  projects  in  parties  of  ten 
or  more  at  half  rate.  This  plan  was  in  opera- 
tion during  the  first  year  or  more  of  active  con- 
struction, but  upon  the  passage  of  the  railroad 
rate  act  by  Congress  this  privilege  was  can- 
celed, and  since  that  time  it  has  been  necessary 
to  pay  full  fare  for  all  laborers  transported.  This 
has  added  considerable  to  the  cost. 

During  the  year  1905  the  Reclamation  Service 
advertised  the  first  contract  on  the  Belle 
Fourche  project,  and  received  seventeen  bids  on 
this  work.  After  1906  it  was  never  possible  to 
get  more  than  two  or  three  bids  on  any  work, 
and  many  times  no  bid  at  all  was  received.  The 
bids  that  were  received  were  always  high  in 
comparison  with  what  work  had  been  done 
theretofore.  On  the  bid  for  the  excavation  of 
the  Inlet  Canal,  on  which  there  was  about  800,- 
000  yards  of  dirt  to  be  moved,  eight  or  ten  bid- 
ders wanted  to  do  the  work  at  from  12  to  14 
cts.  per  yard.  This  work  when  finished  cost 
nearly  25  cts.  per  yard.  While  many  bidders 
were  anxious  to  get  this  work  at  from  12  to 
14  cts.  per  yard,  one  year  later,  when  adver- 
tised for  work  on  the  North  and  South  canals, 
the  bids  ran  from  16  to  22  cts.  per  yard,  and 
the  contractors  did  not  make  any  money  at 
these  prices. 

The  work  tor  the  concrete  diversion  dam  in 
the  Belle  Fourche  River  was  let  for  $5.95  per 
cu.  yd.  in  1905.  In  1906  bids  were  received  at 
from  $6.80  to  $7.80  per  cu.  yd.  After  this  year 
no  bids  could  be  secured  for  concrete  at  less 
than  $13.50  per  cu.  yd.,  the  same  running  from 
that  price  up  to  $18  per  cu.  yd. 

The  matter  of  forage  is  an  important  item  on 
a  project  where  much  team  work  is  being  done. 
When  the  Belle  Fourche  project  was  begun  oats 
could  be  purchased,  delivered  at  the  works,  at 
from  80  cts,  to  $1.10  per  hundred.  Since  1906, 
on  the  average,  it  has  been  necessary  to  pay 
$1.50  per  hundred  up  to  as  high  as  $2  per  hun- 
dred,  and   to   haul  the   oats   from  the   farmer's 


bin.     Hay    has    increased    proportionately,    from 
$5  to  $8  per  ton  to  $10  and  $12  per  ton. 

Supplementing  the  above  statement,  we  have 
several  letters  from  large  contractors  and  oth- 
ers familiar  with  labor  conditions  which  we 
print  in  substance  as  follows : 

Sirs:  The  increase  of  wages,  in  a  general 
way,  amounts  to  about  25  per  cent.  It  has  tak- 
en place  in  the  ranks  of  both  skilled  and  un- 
skilled labor.  We  find  that  the  price  of  mules 
has  increased  about  50  per  cent  and  that  the 
cost  of  hay  and  grain  at  present  is  about  20 
per  cent  over  that  of  five  years  ago.  As  to  the 
efficiency  of  labor,  we  are  of  the  opinion  that 
the  results  as  now  obtained  are  not  equal  to 
those  secured  five  years  ago. 

Tours  truly, 
GEO.   W.    JACKSON,   INC. 
Chicago,  111..  June  25.  1910. 


Sirs:  In  our  work  we  are  paying  for  un- 
skilled labor  an  average  of  about  one-third 
more  than  in  1905,  and  perhaps  about  25  per 
cent  more  for  skilled  labor.  This  applies  in 
both  of  the  foregoing  instances  to  non-union  la- 
bor. The  efficiency  per  man  I  believe  to  be  not 
more  than  75  per  cent  of  what  it  was  five  years 
ago.  brought  about  by  the  tact  that  there  is  not 
the  apparent  interest  taken  in  the  work  that 
there  was  five  years  ago,  and  also  by  the  tact 
that  labor  is  becoming  more  and  more  made  up 
of  men  from  Southern  Europe  instead  of  from 
Northern  Europe.  Stock  is  more  expensive  to 
buy.  I  should  say  at  least  33%  per  cent  higher 
than  in  1905.  Grain  and  hay  will  average  at 
least  that  much  higher  also.  It  costs  about  30 
per  cent  more  to  board  men  than  it  did  five 
years  ago.  To  sum  the  whole  thing  up  I  be- 
lieve that  the  increase  In  wages  and  decrease 
in  efficiency  of  labor  makes  it  cost  for  labor 
practically  50  per  cent  more  to  do  work  now 
than    it   did   in   1905. 

CONTRACTOR. 

Chicago,  III.,  June  17,  1910. 


Sirs:  The  contractors  or  the  South  and 
Southwest  have  been  fortunate  in  being  able  to 
draw  from  the  negro  race  for  men  to  do  com- 
mon laboring.  In  the  past  five  years  wages 
paid  the  negro  have  not  advanced  a  penny, 
while  the  service  gotten  out  of  them  has  been 
up  to  the  standard  of  1905.  The  negro  will  al- 
ways be  a  negro.  He  will  always  consider  only 
the  money  he  has  on  Saturday  night  to  gamble. 
Whether  large  or  small,  it  does  not  matter,  just 
so  he  has  enough  to  enter  a  crap  game.  He  will 
win  or  lose.  It  he  has  a  large  sum.  it  will  go 
as  quickly  as  a  smaller  amount,  for  it  is  usually 
all  staked  at  the  start.  He  can  win  almost  as 
quickly  with  a  small  stake  as  with  a  larger 
amount. 

The  negro  is  always  subject  to  the  white  man, 
and  we  are  obtaining  the  same  amount  of  work 
from  him,  with  a  good  foreman,  that  we  did 
years  ago.  In  1905  we  paid  $1.50  for  teamsters, 
$1.75  for  wheeler  holders,  and  $2.00  for  dumpers, 
per  day,  and  we  are  paying  exactly  the  same 
wages  to-day. 

So  different  is  negro  labor  from  the  common 
white  labor,  the  "hobo  class,"  and  so  much  more 
valuable  to  us.  that  we  are  shipping  negroes  to 
our  various  divisions  in  Texas.  Illinois  and  Mis- 
souri, places  where  the  white  man  has  always 
held  sway.  I  find,  from  our  payrolls,  that  white 
labor  is  about  20  per  cent  higher  to-day  than  it 
was  five  years  ago.  and  our  records  show  that 
their  usefulness  has  decreased  to  an  almost  cor- 
responding percentage.  Skilled  labor,  such  as 
foremen,  steam  shovel  engineers,  trackmen,  lo- 
comotive engineers,  rock  drillers,  etc.,  are  draw- 
ing in  wages  almost  30  per  cent  more  than  for- 
merly, while  daily  their  services  are  becoming 
less  valuable.  The  men  are  growing  more  inde- 
pendent and  hard  to  handle,  caused,  in  a  large 
measure,  we  believe,  by  the  labor  unions. 

Mules  to-day  cost  40  per  cent  more  than  in 
1905.  In  the  latter  year  we  paid  $250  per  head. 
We  cannot  buy  the  same  mule  to-day  for  lesa 
than  $350.  Incidentally,  let  me  add,  the  high 
price  of  mules  is  forcing  the  contractor  all  ovei 
the  country  to  realize  more  clearly  the  need  and 
economy  of  using  machinery  on  contract  work 
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wherever  possible,  and  it  will  be  only  a  ques- 
tion of  a  few  years  before  mules  and  horses 
will  have  been  relegated  to  the  past. 

Grain,  we  find,  has  increased  37  per  cent  more 
to-day  than  in  1905.  On  looking  up  our  invoices 
of  five  years  ago,  I  find  that  oats  then  cost  us 
3;'.  cts.  per  bushel.  To-day  we  are  paying  48 
cts.  In  1905  we  paid  $16  per  ton  for  hay;  the 
last  car  w'e  bought  cost  us  $22  per  ton. 

It  costs  35  per  cent  more  to  feed  the  men  now 
than  it  did  in  1905.  In  that  year,  all  our  camps 
showed  a  profit  in  feeding  the  men  at  $3.50  per 
week.  At  the  same  figure  to-day  they  are  losing 
money.  Meat  has  advanced  50  per  cent,  canned 
goods  40  per  cent,  etc.,  and.  taking  all  in  all, 
records  show  that  it  costs  35  per  cent  more  to 
run  our  cook  tables. 

A  journal  like  yours  can  do  much  good  by 
■calling  attention  to  the  increased  cost  of  living 
and  operating  expenses,  and  warning  contrac- 
tors of  this  country  that  they  are  to-day  taking 
■work  at  figures  that  are  much  too  low.  i  think 
you  will  find,  upon  investigation,  that  the  price 
for  contract  work  has  not  advanced  in  the  same 
ratio  as  the  price  of  operating  and  living. 
Tours  very  truly, 

CONTRACTOR. 

Memphis,   Tenn.,  July  19,   1910. 


Sirs:  The  wages  of  railroad  laborers  in  this 
part  of  the  country  are  no  higher  than  they 
were  five  years  ago.  They  are,  however,  a  lit- 
tle higher  than  they  were  a  couple  of  years  ago, 
during  the  panic  when  every  road  was  reducing 
forces  and  cutting  down  expenses.  Labor  is  not 
as  efficient  at  present  as  it  was  years  ago, 
principally  on  account  of  the  large  amount  of 
construction  work  going  on  in  this  country  and 
there  not  being  enough  labor  here  to  do  it. 
which  makes  labor  indifferent,  knowing  that  if 
they  are  discharged  they  will  have  no  trouble 
in  getting  another  job.  Stock,  forage  and  provi- 
sions, as  everyone  know-s,  has  gone  up  the  last 


few  years.  However,  boarding  contractors  have 
not  raised  the  price  of  feeding  men.  which  re- 
mains the  same  in  this  neighborhood  as  It  has 
been  for  thirty-five  years,  from  $3.50  to  $4.00 
per  week  for  board  and  lodging. 
Yours    truly, 

A.    B.   KOENIG. 
St.  Louis,  Mo..  June  21,  1910. 


Sirs:  Wages  In  this  locality  have  Increased 
about  20  per  cent  in  the  last  five  years,  and  the 
price  of  stock,  forage,  provisions,  etc.,  has  In- 
creased, 1  should  say,  at  least  30  per  cent.  Re- 
garding the  decrease  in  efficiency  of  the  labor- 
ers, cannot  give  an  exact  opinion  of  that.  The 
laborers  that  we  have  In  this  section  of  the 
country  seem  to  be  just  as  good  as  ever,  and 
the  getting  of  good  results  from  them  seems  to 
be  a  matter  of  proper  handling  of  them  by  the 
contractors  and  their  foremen. 

Very   truly   yours, 

PETER  E.  MEIAGHEE. 

Duluth,  Minn.,  June  24,  1910. 

Sirs:  In  bridge,  railroad,  river  and  harbor 
construction  work,  my  experience  has  been  that 
in  the  last  five  years  cost  of  labor  has  increased 
from  $1.50  for  common  labor  in  the  early 
spring  months  to  $2  early  spring  months  at 
present  time;  summer  and  fall  from  $2  to  $2.50 
at  the  present  time.  Owing  to  the  scarcity  of 
skilled  labor  one-half  of  the  force  nowadays  Is 
receiving  wages  for  work  that  only  the  other 
half  can  do  properly.  There  is  a  greater 
scarcity  in  all  labor  other  than  common  labor, 
which  is  not  evidenced  by  the  number  of  skilled 
laborers  working,  but  by  the  fact  that  only  a 
small  percentage  of  the  skilled  labor  really 
knows  its  business.  The  keep  of  men  has  in- 
creased from  practically  $4  camp  charge  to  $6 
camp  charge  per  week. 


The  greatest  trouble.  It  seems  to  me.  Is  that 
to-day,  compared  with  five  years  ago,  what  are 
classed  as  skilled  laborers  have  had  their  rank8 
so  Increased  by  supposedly  skilled  labor  that 
men  have  been  able  to  get  high  wages  and  not 
able  to  return  for  value  received.  This  has 
caused  extravagance  and  lack  of  knowledge  of 
the  real  worth  of  things;  consequently  the  cost 
of  everything  has  naturally  gone  up.  I  believe 
that  $6  a  day  for  team  and  driver  Is  not  more 
to-day  than  $4  five  years  ago. 

Tours   very  truly. 

JAMES   O.    HEYM'ORTH. 

Chicago,   111.,   June  25,   1910. 


Sirs:  In  our  line  we  use  practically  no  skilled 
labor.  Our  employes  are  all  negroes,  and  the 
wage  with  us  Is  exactly  the  same  as  It  was  ten 
years  ago  and  has  been  during  that  period. 
We  pay  for  levee  camp  skinners,  muckers  and 
such  common  labor  as  Is  used  In  moving  dirt 
with  teams  $1.00  per  day  and  board,  some 
camps  are  paying  $1.25,  and  at  times  we  pay 
$1.15  per  day  and  board,  but  this  Is  the  same 
as  has  been  paid  since  I  have  known  the  busi- 
ness. The  "Inefficiency"  of  our  labor  is  about 
the  same  year  In  and  year  out.  We  work  our 
men  from  6  a.  m.  until  7:30  p.  m.,  with  one 
hour  for  noon,  attempting  to  make  up  in  hours 
the  inefficiency  of  our  labor. 

The  cost  of  boarding  men  has  advanced  con- 
tinually and  probably  Is  25  per  cent  higher  now 
than  five  years  ago.  The  cost  of  feed  for  teams 
is  about  double  that  of  five  years  ago.  The 
price  for  work  has  advanced  but  very  little  and 
Is  too  low  now  for  money  making.  Competition 
has  been  strong  and  contractors  bid  too  close 
on  work  in  our  section  and  therefore  no  one  is 
making  much  money  in  our  line. 
Tours    truly, 

HARTT  &  FORD. 

Houston,    Tex..    Aug.    3,    1910. 
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Some  Costs  of   Street  Paving  Work  at 
Baltimore,  Md. 

The  work  of  repairing  and  maintaining 
streets  in  Baltimore,  Md.,  is  done  by  the  Di- 
vision of  Street  Repairs  and  Maintenance. 
The  work  of  this  division  in  1909  comprised 
the  repair  and  maintenance  of  all  streets, 
roads  and  alleys  in  the  city,  except  those 
under  a  contractor's  guarantee  for  mainten- 
ance, unless  the  contractor  building  such  a 
guarantee,  neglected  to  obey  the  Department 
of  Public  Improvement's  order  to  make  re- 
pairs when  necessary;  the  laying  of  new 
flag  and  vitrified  block  crossings ;  the  con- 
struction and  maintenance  of  all  waterways 
under  street  intersections :  the  laying  of  im- 
proved paving  under  special  ordinance,  when 
the  ordinance  does  not  specifically,  state  that 
such  work  shall  be  done  by  contract,  the  re- 
paving  over  trenches  opened  by  various  cor- 
porations and  individuals,  including  all  city 
departments ;  the  maintnance  and  supervi- 
sion of  the  city  property  yards,  together  with 
the  construction  and  maintenance  of  all  fenc- 
ing on  street  fills  and  bridges,  approaches  and 
the  readjustment  of  street  and  intersections 
where  the  sewerage  commission  has  con- 
structed storm  water  inlets.  The  work  of 
the  Division  of  Street  Repair  and  Maintenance 
is  under  direction  of  R.  K.  Compton,  assist- 
ant citv  engineer.  In  the  annual  report  for 
1909  of  Mr.  B.  T.  Fendell,  City  Engineer, 
rnuch  data  on  the  work  of  this  division  are 
given  and  from  that  report  we  have  taken 
the   matter  that    follows : 

Table  1  shows  the  maintenance  cost  of 
various  types  of  pavements  in  1909.  The 
table  does  not  include  streets  under  guaran- 
tee. In  the  table  the  item  "street  asphalt" 
includes  inspection,  both  on  work  and  at 
plant,  also  slag  block  at  vitrified  block  gutters. 
Under  the  amount  of  cobble  is  included  all 
street  intersections  readjusted  where  the  sew- 


erage commission  has  constructed  storm  wa- 
ter inlets.  The  table  includes  both  labor  and 
material,  together  with  the  setting  and  reset- 
ting of  curb  and  gutters.  Table  II  shows  the 
comparative  unit  costs  in  1907,  1908.  1909,  for 
materials  at  various  classes  of   street  work. 

The  principal  work  done  in  1909  up  to  Di- 
visions in  the  repairs  of  streets  paved  with 
asphalt  blocks,  was  the  repaying  of  St.  Paul 
street,  from  Chase  to  Biddle  streets,  with 
this  type  of  pavement.  The  asphalt  block 
paving  in  this  section  was  removed  and  about 
three-quarters  of  the  blocks  hauled  to  Pres- 
ton and  Eutaw  streets  to  make  necessary  re- 
pairs at  that  point ;  and  the  remainder  hauled 
to  Mt.  Royal  ave.  and  St.  Paul  st.  and  to 
Mt.  Royal  and  North  ave.  The  same  base 
was  excavated  and  new  3x5.xl2-in.  asphalt 
blocks  laid  on  a  G-in.  concrete  base,  with  an 
inch  screened  sand  cushion.  The  joints  were 
thoroughly  grouted  with  a  mixture  of  one 
part  of  cement  and  two  parts  of  screened 
sand.  As  it  is  necessary  to  haul  dirt  ex- 
cavated further  each  year,  this  has  added 
considerable  to  the  cost  of  the  work ;  the 
haul  on  this  work  being  1.4  miles.  The  cost 
of  dressing  curb  and  hauling  asphalt  blocks 
is  separated  from  the  cost  of  paving  proper. 
The    following   will   show   the   itemized   cost : 

Total,     sq.  yd. 

Cement.   895  bags  at  31  cts $    277.45     $0,191 

Paving  sand,  121   cu.   yds.,  at  68 

cts 82.28         .056 

Concrete    gravel,    229.3    cu.    yds.. 

at    $1.30    298.09         .205 

Screened  sand.  68  cu.  yds.,  at  70 

cts 47.60         .033 

Asphalt  blocks,   3x5x12  in.,  29,500 

blocks,  at  6%  cts 1,917.50       1.321 

Labor,    for    1,451.7    sq.    yds.,    in- 
cluding grading    1,060.17         .730 

Total     $3,683.09     $2,536 

Dressing.  670  lin.   ft.  curb,   at  $0.108 $  72.17 

Hauling   old   asphalt   block 82.09 

Total    $154.26 

Table  III  shows  the  comparative  cost  of  as- 


phalt block  paving  and  repairing  in  1907,  1908 
and  1909,  and  Table  1\"  shows  the  compara- 
tive cost  of  new  asphalt  block  pavement  on 
concrete  base  for  the  same  years. 

One  of  the  most  interesting  pieces  of  work 
undertaken  by  the  Division  last  year  was  the 
improvement'  of  Charles  St.  and  St.  Paul  St. 
and  Merrymans  Lane  Boulevard.  'The  inter- 
section of  the  above-named  streets  was-  in 
very  bad  shape,  owing  to  the  heavy  automo- 
bile traffic  at  this  point,  and  it  was.  therefore, 
decided  to  resurface  it  with  gabbro  crushed 
stone.  As  an  experiment,  the  crushed  stone 
on  the  entire  .south  half  of  this  intersection 
was  poured  with  Fairfield  refined  asphalt  ce- 
ment, while  a  small  area  on  the  north  half 
was  poured  with  Fairfield  anti-dust.  After 
the  No.  2  stone  had  been  rolled,  the  above 
named  materials  were  poured  after  having 
been  heated  to  the  proper  temperature ;  then 
followed  a  covering  of  %-in.  stone,  and  the 
entire  surface  thoroughly  rolled  with  a  12- 
ton  roller.  The  Fairfield  asphalt  cement  was 
heated  to  a  temperature  of  3'25''  F.,  while  the 
anti-dust  was  heated  to  a  temperature  of 
190°  F. 

The  area  was  849  sq.  yds.  and  the  average 
depth  was  8  ins. 

■The  itemized  cost  of  the  work  on  the  South 
half  was  as  follows: 

Per 
Total,    sq.  yd. 
Labor,    for    heating    and    pouring 

cement     $41.02     $0.04S 

Labor,   for   rolling 38.70         .040 

Labor,  for  watchman  on  roller  and 

work    34.40         .040 

Labor,   for  "picking  up"  road  and 

spreading   stone    86.10         .101 

"Fairfield"  cement,   10  tons 199.08         .234 

Crushed   stone,    "Gabbro,"   215   cu. 

yds 440.79         .519 

Oil.  1114  pals 86 

Coal,   M,  ton 91        

Hauling  cement  and  boiler 15.73        .018 

Total    $857.59     $1,006 

During  this  work  a  bad  rainy  spell  occurred 
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which  accounts  for  the  excessive  time  for  the 
watclinian.  The  cost  of  the  north  half  of  the 
roads  which  involved  103  sq.  yds.  of  pave- 
ment, was  as  follows : 

Labor,    for   preparing    roadway,    spreading 

stone,    lieating   and    pouring   cement »   'J--i^ 

Cnislied   stone    ai 

Hauling   ■ j^l^ 

Total    $131.34 

The  cost  per  square  vard  wa.s  therefore 
$0,806,  The  Anti-Dust  used  on  this  section 
was  furnislied  without  cost,  e.xcept  for  haul- 
ing from  the  station.  The  amount  used  was 
1,589  11)S.,  or  .3  bbls.  One  of  the  most  impor- 
tant pieces  of  macadam  resurfacing  under- 
tal<en  bv  the  Division  during  the  year  was 
on  Charles  St.,  from  St.  Paul  St.  and  Merry- 
man's  Lane  Boulevard  to  the  northern  city 
limits.  The  old  roadbed  had  worn  down  to 
the  original  base,  which  in  some  instances 
contained  stones  12  in.  square  and  6  in.  deep 
and  in  some  places  the  earth  shoulders  were 
12  in.  below  the  roadbed.  The  old  stones 
were  spiked  off  and  napped  by  hand  to  about 
No.  1  size  and  thoroughly  rolled.  From  4  in. 
to  6  in.  of  gabbro  was  then  added  and  thor- 
oughlv  rolled  to  a  finished  surface.  Earth 
shoulders  were  constructed  by  hauling  suita- 
ble material  from  the  repair  gangs,  and 
ditches  were  opened  on  each  side  of  the  road 
to  provide  drainage.  The  macadam  drive  is 
23  ft.  wide  and  the  earth  shoulders  17  ft. 
wide  each,  making  a  total  width  from  gutter 
to  gutter  of  .57  ft.  Work  was  commenced  on 
July   1    and   completed   Sept.    11,   the   itemized 

cost  being  as  follows : 

Per  sq. 

yd.  ma- 

Total.     cadam. 

Preparing  sub-grade,  including 
spiking,  rolling  and  napping 
1,322  cu.    yds.   stone $    6S7.44     JO.OSe 

Constructing  shoulders  and  side 
ditches,  including  the  hauling 
of  318  cu.  yds.   refuse 530.00         .068 

Spreading,  sprinkling  and  rolling 
macadam,  7,934  sq.  yds.  (thick- 
ness ,T   in.),   at  50  cts 3.0117.00         .500 

Ditching  and  laying  IS  ft.  of  lo- 
in.  T.   C.  pipe 12.60         .002 

Guard  fence,  269  lin.   ft 45.73         .006 

Watchman  (nights  and  Sundays;        88.21         .011 

Total    .$5,339.98     $0,673 

.As  the  total  lengtli  improved  was  3,070  lin. 
ft.,  the  cost  per  mile  was  $9,182. 

Where  granolithic  gutters  along  streets 
paved  with  sheet  asphalt  are  badly  worn,  it  is 
the  practice  to  remove  them  and  replace  them 
with  vitrified  block  gutters,  18  in.  wide,  laid 
on  a  (i-in.  concrete  base.  An  itemized  state- 
ment of  work  of  this  kind  on  Calvert  St.  is 
as  follows : 

Per 
Total.    si|.  yd. 

Vitrified  block,   6,726  at  $26.40 $177.57     $1,178 

Concrete    gravel,    17.4    cu.    yds.    at 

$1.20    20. S8         .138 

Paving   sand,   11. S   cu.   yds.,   at   6S 

cts 8.03         .005 

Screened   sand,   4.9  cu.    yds.,  at  SO 

cts 3.92         .002 

Cement,  S3   bags   at   31    cts 25.73         .170 

Labor,    for   906    Iln    ft.,    or    151    sq. 

yds 216.33       1.432 

Total     $452.46     $3,023 

A    summary    of    the    cost    of    new    vitrified 

block    gutters    laid    in    1909   on   streets   paved 

with  street  asphalt  is  as  follows: 

Per  Per. 

Lin.  Ft.    Sq.  Yd. 

Vitritied   block   paving, 

IS-in.    wide    $0.36       $2.17 

Setting  and  dressing  curb 03  .20 

Grading   imd    hauling    11  .66 

Total     $0.50       $3.03 

During  I!Kl9  the  Division  of  Street  Repairs 
and  Maintenance  constructed  239  footway 
crossings,  itemized  as  follows:  Vitrified 
block  crossings  on  sand  or  dust,  209 ;  vitrified 
block  crossings  on  concrete,  11  ;  old  flag 
crossings,  17  :  new  flag  crossings,  2.  Vitrified 
bricks  were  laid  where  traffic  was  light,  and 
flagstones  where  traffic  was  heavy.  Most  of 
the  flag  was  hauled  from  streets  improved 
with  new  paving  material  and  were  rejointed 
and  redressed.  The  Clyiner  and  Mack  brands 
of  brick  were  used  for  the  brick  crossings.   A 


summary  of  the  footway  crossing  work  is  as 
follows : 

Sq.   Yils. 

New    flagstone    footways -ijj^ 

Cobble    repaving    .'••■;,  en 

Cost  per  sq.  yd.,  including  cobble  repavmg  M;.''i| 

Old    flagstone    footways 23j.- 

Cobble    repaving    -;SS>-^ 

Cost  per  sq.vd.,   including  cobble  repaying  ij-JV 

Brick    footways     ^.Sti.O 

Cobble    repaving , ■.■■^■.,oi 

Cost  per  sq.  yd.,   including  cobble  repaving  $1.S1 

Table  V  shows  the  comparative  cost  of  vit- 
rified brick  footway  crossings  in  190(i,  1907, 
1908  and  1909. 

One  of  the  largest  pieces  of  brick  paving 
work  undertaken  by  the  Division  last  year 
was  on  Payson  St.,  from  Edmondson  .\ve. 
to  Lanvale  St.  The  work  was  commenced 
June  10  and  was  completed  .Aug.  4.  This 
street  was  formerly  partly  paved  with  vitri- 
fied brick  on  sand  bed,  and  cobble,  both  in 
bad  condition ;  a  portion  was  also  unpayed. 
It  was  renewed  throughout  with  new  vitri- 
fied blocks  on  a  0-in.  gravel  concrete  base, 
with  stone-dust  cushion  and  joints  filled  with 
Portland  cement  grout.  The  best  of  the  old 
bricks  removed  were  used  in  the  alley  inter- 
sections, between  the  curb  and  building  line. 
The  curlis  were  renewed  where  necessary,  or 
redressed  and  reset.  The  Clymer  block  was 
used.  A  statement  of  the  expenditures  on 
this  work  is  as  follows : 

Labor,   as  per  roll ^^•'!l^'5^ 

Paving  sand.    442.8   cu.    yds 

Screened   sand,    36  cu.   yds 

Concrete   gi-avel,    619.7    cu.    yds 

Cement.    2,600   bags 

Curb   (4^    in.)    178   lin.   ft 

Stone  dust.  144.83  cu.  yds 

Vitrified   blocks,    155,223   blocks 

Lumber.    96    feet.    1x12 

Advertising     

Gasoline,    15    gallons 

Block    filler,    2,000    pounds 

Hose,   150   feet    -. 

Maryland  Geo.   Survey  for  brick  tests 
Hauling   vitrified   blocks 

Total     


464.94 

42.84 

S67.5S 

,S21.9S 

112.14 

173.79 

:;.415.02 

2.16 

311  20 

1.43 

20.00 

24.00 

72.50 

364. 2S 


$10,389.74 

The   itemized    cost   of   the    work,    including 
labor  and  material  was  as  shown  below: 
Vitrified   block    paving.    3,768.1   sq.    yds., 

at   $1.43    $5,388.38 

Vitrified   block  repaving,   159.5   sq.   yds.,  . 

at    40c    63.80 

Concrete  base  (6-in.)   gravel,  3,S9S.4  sq. 

vds.,    at    $0.683 2,663.42 

Curb  reset  and  redressed.   1.061   lin.   ft., 

at     $0,225 239.32 

Curb  set  (iV>  in.),  178  lin.  ft.,  at  7Sc...        138.84 

Gutter  relaid,  31  lin.  ft.,  at  $0.074 2.29 

Cobble  repaved,  138  sq.  yds.,  at  $0.561..  77.77 

Ashphalt   block    repaved,    17.1    sq.    yds.. 

at    $0,604    10.3:; 

Oracling,   1,800  cu.   yds.,  at  $0.961 1.730.79 

Hauling,     290    perches    of    cobble    from 

work,    at    $0.153 44.60 

Advertising     30.20 


Total 


$10,389.74 


Another  piece  of  work  undertaken  by  the 
Division  was  the  paving  of  Ostend  St.  from 
Race  St.  to  Leadenhall  St.  with  vitrified 
blocks  on  concrete  base.  Bids  for  this  work 
were  asked,  but  none  were  received,  so  the 
city  en,gineer  was  directed  to  have  the  work 
done  by  day  labor.  The  cost  of  the  work  is 
lower  than  the  cost  of  any  similar  work  in 
the  city  heretofore  done  by  contract. 

The  filling  and  construction  of  concrete 
curb  on  this  street  was  done  by  the  Division 
of  Bridges  and  New  Paving  and  was  then 
turned  over  to  the  Division  of  Street  Repairs 
and  Maintenance  for  the  paving.  The  vitrified 
block    paving    extends     from     the     east    curb 


TABLE    II.— COMPARATIVK     UNIT     COSTS. 

1908.       1909. 


0.035 
O.U 


O.OS 


1907. 

.Asphalt  blocks,   3x5x12  and 

4x4x12    ins $0,0614 

.Asplialt    blocks,    4x5x12    ins,  0,06% 

Vitrified  paving  blocks,  per 
1,000,   f.   o.    b 20.50 

Cobblestone,    per    perch....   1.96 

Standard  gutters,  per  lin. 
ft 0.35 

Hammer-dressed  gutters, 
per  iin.    ft 0.3U 

41/0-in.  curbstone,  per  lin. 
ft 0.65 

Flagstone,  per  sq.  ft 0.30 

Paving  sand,  per  cu.   yd...   0.85 

Screened   sand,    per  cu.    yd.  0.996 

Laying  cobblestone,  per 
sq.    ft.,    labor 

Laying  belgian  block,  on 
sand  base,  per  sq.  ft.,  la- 
bor       0.044 

Laying  belgian  block,  on 
concrete  base,  including 
heating  and  pouring  filler 
and  gravel,  per  sq.  yd., 
labor   

Resetting  flagstone,  per  sq. 
ft.,    labor    0.09 

Redressing  flagstone,  per 
sq.  ft.,  labor 

Resetting  gutter-stone,  per 
lin.   ft.,  labor 

Renewing  4%-in.  curb- 
stone, per  lin.  ft.,  laboi-.. 

Resetting  old  4%-in.  curb- 
stone, per  lin.  ft.,  labor.. 

Dressing  old  4%-in.  curb- 
stone, per  lin.  ft.,  labor 

Resurfacing  macadam,  per 
sq.  ft.,  labor 0.01 

Repairing  with  old  asphalt 
block  on  sand  base,  per 
sq.    ft.,    labor U.U44 

Repairing  with  new  asphalt 
block  on  sand  base,  per 
sq.    ft.,    labor 0.025 

Paving  new  asphalt  bIoc'<, 
on  concrete  base,  includ- 
ing grading  and  concret- 
ing,  per  sq.   ft.,  labor.... 

Repairing  old  vitrified 
block  on  sand  base,  per 
sq.    ft.,    labor 

Paving  new  vitrified  block, 
on  concrete  base,  includ- 
ing grading  and  concret- 
ing, per  sq.  ft.,  labor 

paving  new  vitrified  block, 
on  concrete  base,  grading 
not  included,  per  sq,  ft., 
labor    

Concrete  base,  not  includ- 
ing grading,  per  sq.  ft., 
labor  O.OIS 

Grouting        new        vitrified 

block,  per  sq.  ft.,  labor 

Laving  new  vitrified  block, 
o'n  sand  base,  per  sq.  ft., 
labor    

Paving  new  asphalt  block, 
on  concrete  base,  grading 
not  included,  per  sq.  ft., 
labor   


$0.06%  $0.06% 
0.07 


25.00 
1.84 

0.34 

0.28 

0.63 
0.34 
0.762 
0.91 


0.07 

22.00 
2.02 

0.32 

0.27 

0.63 
0.35 
0.844 
0.924 


0.030       0.035  0,035 

0.040  0.039 

0.32  0.39 

0.09  0.09 

0.07  0.05 

0.035  0.03'. 

0.14  0.14 

0.11  O.U 

0.03  0.10 

0.01  0.01 

0.041  0.04;> 

0.024  0.02s 

11.072       0.062  O.OSl 

0.044       0.042  0.041 

0.105       0.105  0.12 

043 


0.016        0.016 
(1.002       0.002 

0.02  0.02 


0.035 


line  of  Leadenhall  St.  to  the  west  curb 
line  of  Race  St.  and  iilcludes  the  area 
in  and  between  the  United  Railways 
Co.'s  tracks,  which  together  with  the  2  ft. 
strips  on  either  side  was  charged  to  the  Rail- 
ways Co.  The  Clymer  block  was  used  on  a 
screened  sand  cushion,  (i  in.  gravel  concrete 
base  and  cement  filler.  The  vitrified  blocks 
paving  was  commenced  on  Oct.  12  and  com- 
pleted on  Nov.  10.  In  addition  to  the  above, 
the  intersection  of  Leadenhall  St.  and  the 
North  and  West  approaches  thereto  were  re- 
paved, as  were  also  the  intersection  of  Race 
St.  Vitrified  block  crossings  were  laid  where 
necessary  in  the  cobble  paving  and  the  road- 
way on  "the  south  approach  at  Leadenhall  St. 
was  shaped  up.  The  cost  of  the  work  was  as 
follows : 


TABLE   I— COST   OF  MAINTENANCE   OF  VARIOUS  KINDS  OF  PAVEMENTS  IN  1909. 
This  table  does  not  include  streets  under  guarantee. 


C'liaracter  of  Work. 


Asphalt    block    

BelKian   block   (sand   bed). 

Cobble   stone    

Macadam    (ordinary)    .... 

Sheet   asphalt    

Vitrified   block    

Cobble    base   on    roads 

Mosaic    block    

AVood   block    


cS  to 

OJCC 

tS 

*~; 

^S 

284,988 

16,067 

S63.3S8 

40,450 

4,924,797 

237,503 

615,105 

53.214 

218,090 

16,566 

117, 7S4 

1,798 

28,304 

25,770 

4S3 

1,500 

$  15,969.69 

21,700.31 

139,467.57 

32,051.96 

22,370.54 

1,154.30 

7,093.03 

220.28 


a>  o 


C    cy 
O   >. 

$0.0560 
0.0251 
0.02S3 
0.0521 
0.1026 
0.009S 


0.0086 


^"1 
^t 

CL.5 

5.64 
4.69 
4.S2 
S.65 
7.60 
1.53 

i.'si 


>"^ 


»  C8 


Oci 
$0.9939 
0.5365 
0.5872 
0.6023 
1.3503 
0.6420 
0.2506 
0.4561 


August  lo,  1910. 


ENGINEERING-CONTRACTING 


1^3 


Labor,   as   per  pay   roll 

Vitrified   paving-   blocli,    43,647   block. 

Paving  sand,  556. S  cu.  yds 

Harmner-dressed  gutters,   1,014. ft.   G 

Cement,     709    bags 

C"abl)lestone,    107.34    perches 

Concrete  gravel,   163.2   cii.   yds. .^..,. 
Regular  ciu-b   (4>^-in.),  269  ft    1   in 

Steel  curb  bars,   1,000   ft 

Advertising    for    proposals 

Freight  on   100  steel  curb  bars : 

Hauling.   S3   ft.    curb 

Screened  sand.    6  cu.   yds 

Gasoline,    30    gal 

Repairing   concrete    mixer 


.$2,014,05 

.   1,040.98 

478.64 

.       273.92 

.       234.44 

.       214.68 

.       212.16 

.       169.52 

150.00 

70.86 

3.00 

6.64 

4. SO 

.  2. So 

4.70 


TABLE  v.— COMPARATIVE  COST  OK  VITKIFIKD   BRICK   FtJOTWAY  CROSSINGS. 

Square   yards   paved 

Expended   for  labor 

Cost  of  labor,  per  s*i.  yd 

Cost  of  material,  per  sq.  yd j 

Cost  of  labor  and  material,  per  sq.  yd : 

Contract   prices    tor   vltrllled    brick,    per  M,    that    w« 
used   In    brick    footways 


1906. 

1907. 

1908. 

1909. 

1.568,00 

1,490.70 

1. 911. 40 

2,367.60 

»1,217.76 

$1,237,28 

$1,550,58 

$1,950.71 

.72 

.83 

.Kl 

.82 

1,16 

1.02 

1.16 

.99 

1.88 

1.85 

1.97 

1,81 
26.40 

32.00 

20.50 

25.00 

22.90 

'1'0'al     $4,.S81.24 

The  following  statements  show  the  cost,  in- 
cluding labor  and  material  of  the  city's  por- 
tion of  vitrified  block  paving: 

Vitrified   blocks,    39,487    block $  941.76 

Cement.    6S9    bags 196.21 

Gravel.   163.2  cu.   yds 212  16 

Screened   sand.    37.2   cu.   yds 29.76 

Paving  sand.    81   cu.   yds 72  90 

Labor,    for   971.48  sq.    yds 429.12 

Gasoline    2.S5 

Repairs    to    concrete   inixer 4*7n 

Grading   169.13 

Total      $2,058.59 

Vitrified   block  paving,  per  sq.   vd $1.3S 

Concrete,    per  sq,    yd 57 


Cost    (not   including   gradingi $1.95 


The  cost  of  cobble  paving,  etc 
lows : 

Neew    cobble    paving,    596.3    sq.    \'ds 

$0,675      '. ... 

Old    cobble    paving,    3,064.4    sq.    yds.,    at 

$0,413     1 

Headers  reset.  79  lin.  ft.,  at  $0.183...'.. 
New  gutters  set,  1,014  ft.  6  in.,  at  $0,305. 
Old  gutters  reset,  519.4  lin.  ft.,  at  $0,035. 

New  curb  set,  269.08  lin.  ft.,  at  7Sc 

Old  curb  reset,  847.9  lin.  ft.,  at  $0.139... 
v^'oncrete    gutter    relaid.     70    lin.    ft.,    at 

$0,035     

Vitrified    brick    footways    laid.    102.3    sq. 

yds.,     at     $1.309 

Labor,    repairing   roadway 

Labor,  grading  138.0  cu.  yds.,  at  $0.419.. 


was  as  fol- 


$    402.53 


,266.58 
14.46 

309.45 
18.18 

209.88 

118.12 


2.45 

133.95 
68.40 
57.79 


$2,601.79 
Advertising    for    proposals $    70.86 


intendent.  Another  paper  of  much  interest 
was  the  one  presented  by  Mr.  GcorKc  A. 
Spper,  Consulting  Engineer,  17  Battery  PI., 
New-  York  City.  Mr.  Soper's  paper  in  part 
follows : 

Concerning  the  correct  principles  of  scav- 
enging, little  is  generally  known.  .Mthough 
every  citizen  is  a  competent  critic  of  the  re- 
sults, few  are  willing  to  make  a  sufficient 
study  of  the  problem  to  understand  its  diffi- 
culties, much  less  devise  the  practical  meas- 
ures of  itnprovcment  required. 

Efficiency  in  operation  is  less  in  scavenging 
than  in  most  other  satiitary  undertakings,  but 
with  time  it  may  be  increased.  A  constant  ef- 
fort should  be  made  to  itnprovc  upon  the 
methods  employed,  to  keep  accurate  account 
of  the  ways  in  which  the  money  is  spent  and 
to  accomplish  the  results  wdiich  the  citizens 
e.\pect.  A  systein  of  scientific  scavenging  car- 
ried on  according  to  tliis  principle  deserves 
adequate  financial  support  and,  with  proper 
management,  sufficient  money  can  usually  be 
obtained   for  it. 

In  seeking  appropriations,  mistake  is  often 
made  in  asking  help  of  politicians.  Political 
influence  is  nowhere  more  pernicious  than  in 
the  operations  of  a  street  cleaning  depart- 
ment. For  every  favor  conferred,  a  political 
boss  requires  a  suitable  return,  the  result  be- 
ing that  'many  street  cleaning  departments 
are  today  overburdened  with  men  who  can- 
not get  a  living  except  by  pension.  Occupants 
of  prisons  and  poor  houses  should  not  be  put 
to  work  to  clean  streets.  The  work  is  demor- 
alizing to  them  and,  what  is  more  important, 
they  are  demoralizing  to  the  work.    The  men 


TABLE   III.— COMPARATIVE  COST    OF    ASPHALT    BLOCK   PAVING   AND   REPAIRING. 
Designation. 

Sq.  yds.  paved,  new  work 

Expended  for  labor,   new^  work $  2,134.95 

Expended    for    material,    new    work 

Cost  of  labor  per  sq.  yd.,  new  work 

Cost  of  material  per  sq.  yd.,  new  work 

Total  cost  per  sq.   yd.,   new  work 

Sq.  yds.  repaved.  repairs 

Expended  for  labor,   repairs 

Expended  for  material,   repairs 

Cost  of  labor  per  sq.  yd.,  repair.s 

Cost  of  material  per  sq.   yd.,  repairs 

Total  cost  per  sq.  yd.,  repairs 


1907. 

1908. 

1909. 

9,453.90 

8,840.60 

5.795.30 

2,134.95 

$  1,936.56 

$  1,455.54 

13,575.26 

13.577.31 

8,286.85 

.23 

,22 

,25 

1.43 

l.-M 

1.45 

1.66 

1.76 

1.70 

8,892.20 

20.046.80 

10,271.70 

3,569.22 

,7.459.64 

3,984.44 

438.57 

1.673.59 

.1,395.75 

.40 

.37 

.39 

.05 

.08 

.13 

.45 

.45 

.52 

The  cost  of  the  United  Railways  and  Elec- 
tric Company's  portion  of  vitrified  block  pav- 
ing was  as  follows : 
Steel  curb  bars.   l.OOO  ft l.iO.Oi; 


Total     52.S22.6.'. 


Total   cost   to   the  city J4.8S1.24 

Vitrified    blocks.    38.652    blocks $  921.85 

Cement.   706  bags   175.62 

Gravel.    174.3   cu.    yds 226.59 

Screened    sand.    40.5    cu.    vds 32.40 

Paving  sand,    66.9  cu.   vds" 60.21 

Labor,    for  939.52  sq.   y'ds 395.30 

Total    (at    $1.93    per   sq.    yd.  1 $1,811.97 

.■\  bill   for  above  amount,  plus   In  per  cent, 
was  rendered  the  company. 


Street  Cleaning  Methods. 

.\  conference  of  no  small  importance  from 
a  sanitary  point  of  view  was  held  at  Provi- 
dence, R.  I.,  on  June  29,  under  the  auspices  of 
the  Bureau  of  Social  Research  of  Providence. 
This  conference  was  called  for  the  consider- 
ation of  street  cleaning  problems  and  some 
38  New  England  cities  were  represented  by 
officials.  Several  papers  of  particular  interest 
to  sanitary  engineers  were  presented  before 
the  conference.  In  our  last  issue  we  gave  an 
abstract  of  one  of  the  most  important  of  these 
papers.  This  was  the  paper  by  Mr.  J.  T. 
Fetherson  on  the  training  of  a  street  super- 


should  be  young,  strong  and  capable  not  only 
of  doing  a  fair  day's  work,  but  of  taking  a 
personal  interest  and  pride  in  it.  There  is  no 
reason  why  a  sweeper  should  not  take  as 
much  pride  in  the  cleanness  of  the  pavement 
assigned  him  as  a  good  sailor  takes  in  the 
order  of  his  ship.  There  is  nothing  disgrace- 
ful about  scavenging  e.xcept  the  inefficient 
manner  in  which  it  is  sometimes  done. 

To  keep  a  city  clean  it  is  essential  that  the 
scavenger  should  receive  adequate  co-opera- 
tion from  the  public.  No  man,  nor  body  of 
men,  can  maintain  clean  streets  if  the  public 
does  not  wish  them  to  be  clean  and  is  not 
willing  to  help  keep  them  so.  The  scavenger 
should  keep  faith  with  the  public  by  collecting 
the  refuse  according  to  an  announced  sched- 
ule. The  receptacles  should  be  handled  with 
due  regard  to  their  destructibility  and  with 
proper  respect  to  the  convenience  of  the 
householder. 

Whenever  possible,  the  same  authority 
should  collect  the  wastes  which  is  required  to 
dispose  of  them.  Proper  disposition  can  only 
be  made  of  wastes  which  are  of  the  compo- 
sition for  which  provision  has  been  made  at 
the  disposal  place,  and  the  persons  who  do 
the  collecting  and  so  come  in  contact  ^.  ith  the 
householders,  are  alone  able  to  see  that  the 
proper  composition  is  maintained.  Proper 
composition   here   refers  to  the   three  classes 


TABLE  rv.— COMPARATIVE  COST  OF  NE^W  ASPHALT  BLOCK  PA\'EMENT  ON  CONCRETE 


Designation. 

Sq.  yds.  paved,  new  work 

Expended  for  labor,   new  work 

Expended  for  material,  new  work 

Cost  of  labor  per  sq.  yd.,  new  work 

Cost  of  material  per  sq.  yd.,  new  w-ork. 
Total  cost  per  sq.   yd.,   new  work 


BASE. 


1907. 

1908. 

1909. 

97.20 

710.90 

1.451.70 

62.67 

$    393.97 

$1,060.17 

(9.61 

1,305.33 

2.B22.»i 

.65 

.56 

.73 

1.80 

1.84 

1.80 

2.45 

2.40 

2.5J 

of  ingredients  into  which  household  refuse  is 
often  divided:  First,  kitclien  refuse;  second, 
ashes,  glass  and  metals,  and  third,  readily  in- 
flammable matters,  such  as  paper,  wood  and 
cloth.  Sometimes  the  three  are  collected  and 
disposed  of  in  mixed  condition,  sometimes 
separately.  Whatever  system  is  adopted,  it  is 
important  that  the  system  should  be  adhered 
to  hy  every  householder.  Choice  of  a  system 
depends  chiefly  upon  the  method  of  final  dis- 
posal best  suited  to  the  city. 

As  to  the  apparatus  to  be  employed  for 
collection,  many  details  need  to  be  considered 
when  devising  a  system  of  scavenging  which 
do  not  require  to  be  discussed  here,  such  as 
the  proper  size,  form  and  material  for  the 
collecting  carts,  brooms,  shovels  and  other 
apparatus. 

The  familiar  rotary  sweeper,  known  as  the 
horse  broom,  is  a  standard  apparatus,  and  is  • 
widely  used  in  Europe  and  .America,  especial- 
ly where  there  is  much  surface  to  be  cleaned 
and  the  pavement  is  irregular.  It  should  al- 
ways be  preceded  by  sprinkling  carts  and  fol- 
lowed by  men  with  hand  brooms  to  sweep  the 
throw  of  the  rotary  brooms  into  piles.  These 
piles  must  be  shoveled  into  carts  and  car- 
ried away  as' soon  as  possible,  or  the  material 
which  has  been  collected  will  soon  become 
scattered  again. 

The  so-called  patrol  system,  by  which  men 
with  an  equipment  of  shovel,  broom  and 
receptacle  mounted  on  some  form  of  hand 
cart,  patrol  the  streets  to  collect  small  masses 
of  coarse  refuse  before  it  is  broken  up  and 
scattered  about  is  another  procedure  which 
may  be  termed  standard. 

Street  flushing  with  water,  with  and  with- 
out the  aid  of  foot  laborers  provided  with 
brooms  and  rubber  squeegees,  is  a  method  of 
cleaning  pavements  which  has  claimed  a  large 
amount  of  attention  in  recent  years.  There  is 
inuch  to  be  said  in  favor  of  the  cleanness  pos- 
sible with  flushing,  but  good  results  without 
an  extravagant  waste  of  water,  not  to  inen- 
tion  possible  injury  to  pavements  and  sewers 
are  not  so  readily  obtained  as  a  casual  ob- 
server might  suppose.  This  kind  of  work 
calls  for  careful  and  intelligent  labor,  espe- 
cially where  the  pavements  are  not  good  and 
smooth. 

In  .\merica.  as  in  Europe,  inventors  -liave 
devised  machines  to  take  the  place  of  hand 
labor  in  cleaning  streets  and  it  would  seem 
that  there  was  a  good  field  for  the  exercise  of 
ingenuity  in  this  direction.  Machines  success- 
fully sweep  and  water  and  squeegee  pave- 
ments and  there  are  flushing  tnachines  and 
dust-collecting  machines  which  are  receiving 
strong  endorsement.  We  should  seek  to  em- 
ploy all  truly  ecotiotnical  apparatus  whenever 
the  amount  of  work  is  sufficiently  great  to 
warrant  the  cost  of  it,  but  the  merits  of  me- 
chanical appliances  should  not  bind  us  to  the 
limitations  which  all  machines  possess.  No 
machine  can  wholly  take  the  place  of  intelli- 
gent hand  labor.  So  far  as  mv  observaticju 
goes,  the  efficiency  of  anv  mechanical  street 
cleaning  apparatus  depends  largely  upon  the 
care  and  skill  with  which  it  is  used. 

The  subject  of  machinery  suggests  the  use 
of  motors  and  here,  too,  there  is  a  promising 
field  for  inventors.  Several  European  cities 
use  motors  for  propelling  the  carts  necessary 
to  remove  household  and  street  refuse,  and 
street  washing  machines  have  been  propelled 
in  this  way.  According  to  my  best  informa- 
tion, the  economy  of  motors  over  horses  lies 
chiefly  in  running  them  long  hours,  as  day 
and  night,  for  example. 

It  is  regrettable  to  say  that  a  standard  cart 
for  street  cleaning  has  not  yet  been  agreed 
upon.  >''othing  more  certainly  shows  the  in- 
completeness witli  which  the  apparatus  used 
in  scavenging  has  been  developed  than  this. 
Most  cars  are  too  high,  too  small  and  too 
heavy.  The  ideal  cart  is  of  metal,  low-bodied, 
water  tight,  covered,   easy-running  and  light. 
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The  best  European  designs  are  far  ahead  of 
American  practice. 

There  are  a  number  of  ways  to  dispose  of 
garbage  and  other  household  refuse  after  it 
is  collected,  all  of  which  may  be  followed  in 
a  sanitary  and  satisfactory  manner  with  prop- 
er attention  to  details. 

Mi.xed  refuse  may  be  dumped  upon  low-ly- 
ing land.  This  is  usually  considered  an  unsan- 
itary proceeding,  but  if  the  dumps  are  well 
chosen  the  material  leveled  as  rapidly  as  it  is 
dumped  and  promptly  covered  with  soil,  there 
is  little  sanitary  objection  to  it.  To  minimize 
the  chance  that  foul  odors  will  be  produced 
the  amount  of  kitchen  refuse  should  be  small. 

The  kitchen  refuse  may  be  dug  into  the 
ground.  In  this  case  it  is  desirable  for  rea- 
sons of  economy  that  the  putrescible  elements 
should  be  put  in  separate  receptacles  at  the 
household  and  collected  independently  from 
the  rest.  The  putrescible  material  may  then 
be  dumped  upon  a  field  and  plowed  under. 
This  method  takes  a  large  amount  of  land, 
but  is  sanitary  and  not  unduly  expensive 
where  suitable  ground  can  be  obtained.  Kitch- 
en waste,  variously  termed  swill  and  garbage, 
can  be  utilized  by  feeding  it  to  hogs.  This 
method  is  very  commonly  employed  by  pro- 
fessional scavengers.  It  can  be  carried  on  in 
a  sanitary  manner  and,  although  objections 
may  be  raised  against  it,  these  can  be  largely 
overcome.  Kitchen  refuse  can  be  turned  into 
compost.  Composting  is  commonly  practiced 
in  European  cities.  Every  farmer  composts 
stable  refuse  when  he  makes  manure.  It  is 
essentially  a  rotting  process.  The  garbage  to 
be  composted  is  piled  in  heaps  about  3  ft. 
high,  from  6  to  10  ft.  wide  and  about  30  ft. 
long.  It  is  thoroughly  wetted  and  allowed 
time  to  rot.  Eventually  the  piles  are  opened 
up  and  the  material  employed  as  fertilizer. 
Garbage  composts  should  be  located  as  far 
as  practicable  from  houses  and  highroads. 

In  none  of  the  foregoing  methods  of  finally 
disposing  of  household  refuse  is  there  any 
prospect  of  profit.  Methods  of  disposal  which 
promise  a  return  are  generally  misleading  and 
foredoomed.  The  object  to  be  kept  constantly 
in  mind  in  this  connection  is  to  have  the  mate- 
rial disposed  of  promptly,  thoroughly,  finally 
and  with  as  little  offense  as  possible.  The 
question  of  economy  or  return  from  the  util- 
ization of  municipal  wastes  should  be  a  sec- 
ondary consideration.  At  the  present  stage  of 
sanitary  science,  it  is  impracticable  to  secure 
a  substantial  return  from  the  disposal  of  mu- 
nicipal  wastes. 


Bituminous  Roads — Mixed  and  Poured.* 

\\  liile  the  writer  is  commercially  interested 
in  a  special  form  of  bituminous  pavement  and 
road  construction  known  as  "Bitulithic"  in  its 
application  to  city  streets  and  "Warrenite" 
in  its  application  to  country  roads  in  the  Unit- 
ed States  and  Canada,  and  laid  in  Great 
Britain  and  the  continent  in  a  modified  form 
known  as  "Quarrite,"  he  hopes  to  accomplish 
an  unprejudiced  discussion  of  this  subject. 

In  the  year  1909  the  New  York  Herald  and 
Atlanta,  (Ga.)  Journal  offered  premiums  of 
$1,000  for  the  best:  $500  for  the  second  and 
$250  for  the  third  best  section  of  country 
road  between  New  York  City  and  Atlanta, 
Ga.,  one  of  the  Southern  of  the  United  States 
of  .'Vnierica,  covering  a  distance  by  air  line  of 
about  750  miles.  The  first  premium  was 
awarded  to  Mercer  County  in  the  State  of 
New  Jersey,  of  which  Frank  I.  Eppele  is 
County  Engineer.  In  an  excellent  paper  on 
the  subject  of  "Future  Highway  Improve- 
ment" published  in  a  current  paving  journal, 
Mr.  Eppele  says : 

I  think  the  statement  can  be  made  that  al- 
ready the  problem  has  been  solved  In  part  and 
that  road  engineers  have  practically  a^eed 
that  the  principles  of  construction  which  pro- 
vide for  the  broken  stone  or  other  road  metal 
used  to  sustain  the  wear,  and  some  bituminous 
product  applied  in  conjunction  with  same,  pos- 
sessing in  a  high  degree  the  necessary  binding 
and  dust  preventive  qualities,  will  be  the  basis 

•A  paper  by  George  C.  Warren.  President, 
Warren  Brothers  Co.,  Boston,  Mass.  Written 
by  request  Sot  presentation  at  International 
Road  Congress,  Brussels,  Belgium,  July  31  to 
Aug.   7.   1910. 


for  adoption  of  a  method  for  future  highway 
construction.  If  this  be  true,  I  think  we  can 
logically  conclude  that  a  majority  of  i-oad  engi- 
neers will  favor  a  method  of  construction  that 
insures  a  perfect  coating  of  bituminous  binder 
to  every  particle  of  road  metal  being  used,  and 
before  same  is  spread  upon  the  highway,  to  one 
that  provides  for  the  application  of  a  binder 
to  the  surface  of  the  material  after  same  has 
been  spread  upon  the  work  either  by  a  method 
of  pouring,  sprinkling  or  spraying,  and  then 
depending  upon  the  penetration  qualities  of  the 
binder  to  give  a  uniform  and  perfect  condition 
of  coated  work.  Were  it  not  for  the  question 
of  cost  involved,  I  am  sure  that  a  form  of  con- 
struction involving  the  use  of  a  mechanically 
coated  material,  for  at  least  the  top  course,  or 
wearing  surface  of  a  road,  would  be  adopted; 
but  even  taking  into  consideration  this  question 
of  first  cost,  would  not  this  increase  be  more 
than  balanced  by  the  condition  of  the  roadway 
together  with  the  wearing  and  other  improved 
qualities  of   the  same  after  construction? 

From  an  article  in  the  same  publication  we 
extract  the  following : 

It  is  safe  to  say  that  a  grouted  road  is  not 
as  satisfactory  and  long  lived  as  a  mixed  road. 
As  the  desirability  of  accurate  proportions  ,in 
a  bituminous  macadam  is  great  the  batch  mixer 
will  probably  prove  most  satisfactory.  The  best 
results  in  Massachusetts  have  been  obtained 
with  broken  trap  rock  2^  ins.  to  %  in.  in  size 
having  40  per  cent  or  less  voids.  If  this  per- 
centage of  voids  is  lessened  by  more  small  par- 
ticles in  the  aggregate,  say  from  2^4  in.  to  % 
in.,  still  better  results  obtain.  I  believe  that 
when  a  softer  rock  is  used  the  slight  crush 
which  takes  place  during  the  construction 
draws  in  more  bitumen  and  produces  a  denser 
pavement.  Experiments  have  shown  that  bi- 
tuminous surfaces  having  the  voids  filled  with 
bitumen  and  trap  pea  stone  are  to  be  pre- 
ferred  in  every  case. 

A  mixture  of  2'/4-in.  to  %-in.  trap  stone  with 
40  per  cent  i/^-in.  sand  well  mixed  dry  and  then 
coated  with  bitumen  should  prove  to  be  a  very 
permanent  road   matrix. 

The  question  naturally  arises  : 

If  a  mineral  aggregate  varying  from  2'^  in. 
to  V2  in.  having  40  per  cent  or  less  voids  is 
good,  and  if  running  the  fineness  of  the  stone 
down  to  14  in.  is  better,  and  if  the  voids  are 
filled  with  sand,  the  mixture  is  still  better,  why 
should  not  the  "ne  plus  ultra"  be  provided  by 
going  a  little  farther  in  the  scaling  down 
process  as  to  sizes  and  using  scientifically  de- 
termined and  accurately  proportioned  mineral 
aggregate  down  to  the  finest  obtainable  (im- 
palpable powder)  in  which  mixture  the  voids 
can  be  reduced  as  low  as  10  per  cent  and  all 
the  voids   thoroughly  filled? 

Pouring  or  penetration  methods  have  the 
following  advantages : 

(a)  Very  little  investment  in  plant. 

(b)  The  cheapest  possible  method  of  appli- 
cation. The  following  are  the  disadvantages 
of  the  pouring  methods : 

(a)  After  the  stone  is  rolled  the  portions 
of  the  surface  of  many  of  the  individual 
stones  are  in  such  contact  with  each  other 
and  many  of  the  voids  are  so  small  that  the 
bitumen  cannot  penetrate  into  many  of  the 
spaces  and  consequently  cannot  thoroughly 
coat  the  particles  of  stone.  This  objection 
rapidly  increases  as  the  minimum  size  of  the 
stone  used  and  the  voids  decrease. 

(b)  If  the  bitumen  used  is  not  hard  enough 
and  of  a  character  sufficiently  cementitious  to 
bind  the  particles  of  stone  together  the  road 
will  gradually  ravel  if  subjected  to  even  a 
moderate  traffic. 

(c)  Unless  enough  bitumen  is  used  to 
thoroughly  fill  the  voids  to  the  greatest  extent 
practicable  the  particles  of  aggregate  are  not 
even  approximately  bound  together  and  satis- 
faction is  only  temporary. 

(d)  If  the  voids  are  filled  with  bitumen 
as  much  as  practicable  then  the  roadway  has 
a  surplus  of  bitumen  or  rather  it  is  not  prop- 
erly distributed  through  the  mass  and  the 
free  and  nearly  pure  bitumen  in  the  large 
voids  oozes  to  the  surface  under  traffic  dur- 
ing hot  weather,  making  a  sticky  unstable  and 


undesirable  surface  which  ruts  and  rolls  bad- 
ly under  traffic. 

Very  good  examples  of  the  two  last  men- 
tioned disadvantages  and  inherent  weakness 
of  construction  are  found  on  sections  of 
Huntington  Ave.,  in  Boston,  Mass.,  which 
were  laid  under  the  most  approved  penetra- 
tion methods  during  the  summer  of  1909. 
From  the  east  side  of  Gainsboro  St.  to  the 
east  side  of  Bryant  St.  the  spaces  between 
the  stones  were  filled  very  full  with  bitumin- 
ous binder.  To  facilitate  and  make  more 
thorough  the  filling  of  the  voids  the  precau- 
tion was  taken,  after  rolling  the  stone,  of 
heating  it  with  a  large  gasoline  flame  con- 
fined under  a  sheet  iron  hood  resting  on  the 
surface  of  the  rolled  stone.  The  apparatus 
used  was  that  known  in  the  asphalt  paving 
business  as  "surface  repair  heater."  Between 
_  east  side  of  Bryant  St.  and  east  side  of  Rug- 
gles  St.  less  bitumen  was  used  and  conse- 
quently the  voids  less  thoroughly  filled.  In 
both  sections  bituminous  cements  were  used 
of  a  grade  of  hardness  which  required  heat- 
ing to  a  temperature  of  about  275°  F.  to 
liquify  and  consequently  cementitious  and  of 
the  "true  binder"  class  as  distinguished  from 
liquid  oils  and  tars  often  called  "binders"  al- 
though in  the  writer's  judgment  more  proper- 
ly classed  as  "dust  layers."  Both  sections  pre- 
sented a  fine  appearance  during  the  Summer 
and  Fall  of  1909  and  the  Spring  of  1910  and 
the  intervening  Winter  e.xcept  that  in  spots  in 
both  sections  where  the  bitumen  had  not  pen- 
etrated well  into  the  surface;  ravelling  be- 
gan in  the  early  Spring.  At  this  writing 
(June  13,  1910)  on  the  section  in  which  the 
voids  in  the  stone  were  least  filled  the  bitu- 
men has  disappeared  from  over  one-third  of 
the  surface  and  we  have  on  such  portions 
practically  a  macadam  road  (as  if  no  bitumen 
had  been  used)  which  is  already  ravelling 
and  promises  at  an  early  date  to  require  en- 
tire resurfacing.  This  section  of  the  street 
shows  great  irregularity  in  amount  of  bitu- 
men used,  as  there  are  many  places  from  2  ft. 
to  10  ft.  in  length  where  there  is  an  e.xcess  of 
bitumen  which  has  been  pumped  by  traffic  to 
the  surface  and  now  is  much  too  rich,  show- 
ing deep  calk  marks  and  an  unstable  surface. 
On  the  section  where  the  greater  quantity  of 
bitumen  was  used  the  surface  is  now  so  very 
soft  that  automobile  and  other  vehicle  wheels 
and  horses'  hoofs  press  into  the  nearly  pure 
bitumen  and  unstable  mineral  aggregate  at 
the  surface  to  a  depth  of  over  Vz  an  inch  and 
the  surface  presents  a  very  sticky  and  unde- 
sirable condition.  In  describing  the  rutting 
and  marking  of  vehicle  wheels  and  horses'  ' 
hoofs,  reference  is  made  to  moving  horses 
and  vehicles  in  the  center  of  the  roadway 
and  not  to  the  still  greater  marking  from 
standing  vehicles  and  horses  near  the  gutter. 

The  mixing  methods  are  of  two  general 
classes  as  to  hardness  of  bitumen  known  as 
"cold  process"  and  "hot  process"  and  two 
classes  as  to  method  of  mixing  known  as 
"hand  mixing"  and  "machine  mi.xing"  which 
will  be  treated  in  the  order  named. 

The  "cold  process,"  meaning  the  use  of  a 
mixture  of  stone  and  bitumen  of  such  a  char- 
acter that  the  ingredients  can  be  mixed  and 
laid  without  artificial  heat  that  is  at  the  tem- 
perature of  the  air.  This  necessitates  the  use 
of  bitumen  of  a  character  which  is  liquid 
when  cold  and,  as  above  referred  to,  in  con- 
nection with  "penetration  methods"  is  neces- 
sarily deficient  in  cementing  strength  un- 
less the  bitumen  is  made  liquid  by  the  use 
of  a  volatile  temporary  liquifier  which  will 
evaporate  soon  after  the  roadway  surface  is 
laid.  The  "cold  process"  is  also  necessarily 
subject  to  the  weakness  that  the  moisture  has 
not  been  evaporated  from  the  aggregate  be- 
fore adding  the  bitumen  which  seems  to  be 
bad  practice,  to  say  the  least. 

In  the  writer's  judgment,  other  things  be- 
ing equal,  the  "hot  process"  gives  the  best  re- 
sults but  is  necessarily  more  expensive  both 
on  account  of  the  more  or  less  expensive 
plant  required  to  heat  and  mix  the  ingredi- 
nts,  and  also  the  greater  amount  of  labor  re- 
quired to  heat  and  roll  the  much  tougher, 
denser  and  harder  surface  mixture.  The 
"hot  process"  has  the  great  advantage  of  pro- 
viding a  surface  which  is  "set"  hard  as  soon 


.'\uj;ubi  lu.  lyio. 


ENGINEERING-CONTRACTING 


compressed    and    chilled    to    the    tempera- 
e  of  the  air. 


as 
til  re 

Hand  mixtures  have  the  following  ad- 
vantages over   machine   mixtures: 

(a)  Comparatively  little  expense  of  plant 
installation  on  account  of  which  it  is  appli- 
cable tor  use  on  roadways  of  less  area  than 
practicable  by  machine  methods. 

(b)  Xo  cost  of  fuel  and  consequent  sav- 
ing. 

(c)  Some  writers  say  machine  mixing  la- 
bor is  less  than  hand  mixing,  but  takino-  all 
Items  of  cost,  including  plant  installation°and 
delivery  of  materials  to  and  from  the  mix- 
ing plant,  and  labor,  mixing  and  laying  into 
consideration,  the  writer  believes  as  a  rule 
the  reverse  is  the  real  condition. 

The  disadvantages  of  the  hand  mixing 
processes  are : 

(a)  Manifestly  less  thorough  mixing  and 
less  accurate  proportioning  and  uniform  dis- 
tribution of  ingredients  and  con-^equentlv 
greater  variableness  of  results  than  with  'i 
properly  constructed  mixing  and  heating 
plant. 

(b)  Because  of  greater  ease  in  hand  mix- 
ing a  marked  tendency  toward  use  of  a  soft- 
er bitumen. 

(c)  Impracticability  of  getting  a  thorough 
mixture  without  more  power  than  can  be 
executed  by  hand  mixing  if  the  combination 
of  ingredients  are  as  dense  as  thev  should 
be  to  produce  the  best  results. 

Machine  mixing  methods  mav  be  sub-di- 
vided into  several  classes,  as  follows : 

(1st)  Mixing  without  accuratelv  propor- 
tioning or  heating  ingredients  for  which  ordi- 
nary concrete  mixers  either  of  the  ■'continu- 
ous'' or  "batch"  types  will  answer.  This 
method  has  the  advantage  of  least  expense 
in  plant  and  labor  which,  in  the  writer's  judg- 
ment, is  very  much  more  than  counterbal- 
anced by  the  disadvantages  of  using  bitumen 
of  a  grade  so  soft  as  to  be  liquid  at  normal 
temperature  and  of  less  accuracy  and  uni- 
formity of  results. 

(2nd)  Mixing  by  heating  without  accu- 
rately proportioning  the  ingredients  which  in 
the  writer's  judgment  is  better  than  the  last 
named   method   but   still   inherently   defective. 

(3rd)  Using  a  well  planned  mixing  and 
heating  machine  specially  constructed  for  the 
purpose,  which  will  produce  the  following  es- 
sentials to  a  maximum  degree  of  success : 

(a)  Uniformity  and  accuracy  of  propor- 
tioning of  ingredients  both  as  to'  varving  sizes 
of  mineral__aggregate  and  amount  of  bitumen. 

(b)  Sufficient  heat  in  the  ingredients  when 
mixed  and  laid  in  the  work  to  evaporate  mois- 
ture and  permit  the  use  of  bitumen  hard 
enough  to  furnish  a  "true  binder."- 

(c)  When  compressed  in  the  work  a  solid 
dense  voidless.  dry  bituminous  concrete  wear- 
ing surface  which  will  to  the  greatest  possi- 
ble extent  prevent  penetration  of  moisture 
(the  enemy  of  all  road  surfaces)  and  with- 
stand the  troublesome  automobile  and  other 
traffic  without  shifting  or  presenting  unde- 
sirably soft   surfaces. 

_  A  word  here  on  the  subject  of  proportion- 
ing of  mineral  aggregates  in  bituminous  wear- 
ing surfaces  may  not  be  out  of  place.  The 
writer  believes  from  his  wide  experience  and 
observation  as  well  as  from  theoretical  rea- 
soning that  the  following  are  necessary  essen- 
tials to  the  best  construction  : 

(1st)  That  the  sizes  of  stone  or  mixture  of 
stone  and  sand  composing  the  mineral  aggre- 
gate of  the  wearing  surface  shall  be  scientifi- 
cally and  accurately  proportioned  vanying 
from  the  coarsest  size  permitted  bv  the  thick- 
ness of  the  surface  (at  least  V2  in.  less  than 
the  depth  of  compressed  surface  desired) 
down  to  an  impalpable  powder,  each  size  to 
be  proportioned  as  to  reduce  the  voids  to 
the  greatest  practicable  extent,  which  in  prac- 
tical work  can  be  as  low  as  10  per  cent  to 
15  per  cent  of  the  volume.  To  practically 
produce  this  result  a  mixing  plant  designed  to 
proportion  and  control  the  sizes  of  the  aggre- 
gates is  essential. 

(2nd)  That  sufficient  bitumen  shall  be 
used  to  thoroughly  fill  the  remaining  voids 
and  evenly  but  thoroughly  coat  everv  particle 
of  aggregate,  large  and  small,  with  a  thin 
coating    of    bituminous    cement    of    a    grade 
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which  when  cold  provides  a  high  degree  of 
cementing  strength  and  solid  construction  of 
bituminous  concrete  which  (as  is  practically 
possible)  when  thoroughly  compressed  on  the 
road  foundation  has  the  density  and  within 
about  o  per  cent  of  the  specific  gravity  of 
solid  rock  of  the  character  used  in  the  wear- 
ing surface.  This  difference  in  specific  grav- 
ity represents  the  ditTerence  between  the  spe- 
cific gravity  of  the  stone  (say  2.8)  and  the 
bitumen  (say  1.0-l.'2o)  used  in  the  construc- 
tion and  not  voids  or  lack  of  density  or  sta- 
bility in  the  compressed  bituminous  concrete 
wearing  surface. 


Notes  on  Road  and  Street  Work. 

Oak  Joint  Filler  and  Sectional  Oak  Blocks 
—During  1909  the  City  Engineer's  Department 
of   Baltimore,   Md.,  experimented  with  a  new 
method    for    the    betterment    of    old    granite 
block  pavement.      This  method  was  invented 
and  patented  by   Mr.  Edward  Alcott.    It  con- 
sists in  driving  white  oak  keys  or  wedges  be- 
tween the  blocks  at  each  course.    This  key  is 
intended  for  use  as  a  joint  filler  in  repaying 
old    belgian    block    streets    where    the    blocks 
have   become    so    worn   and    rounded   on   the 
edges  as  to  require  redressing.    The  primary 
object  of  the  key  is  to  render  redressing  un- 
necessary;  its    further   object   is   to   hold  the 
blocks  so  rigidly   in   position   as  to  cause  the 
traffic  to  gradually  wear  down  the  tops  to  a 
fairly  uniform  surface.    The  designer  further 
claims  that  when  properly  laid  it  renders  the 
pavement   waterproof.     This  key  is   made   in 
various  sizes  from  2  ins.  to  4  ins.,  and  creates 
a  saving  in  the  number  of  granite  blocks  per 
square  yard;  the  amount  saved  depending  of 
course  upon   the  size  of  the  key  used.     The 
results  obtained   from  the  use  of  the  key,  ac- 
cording to  the  annual  report  for  1909  of  Mr. 
B.    T.    Fendall,    City    Engineer,    from    which 
this   note   has   been   taken,   were   as    follows : 
(a)    A  general   tightening  of   all   the  blocks, 
preventing  any  motion,     (b)  A  better  foothold 
for  horses,  the  old  blocks  having  worn  very 
smooth,      (c)    By  preventing  the  blocks  from 
moving,  the  rounded  top   is  worn   down  and 
brought  back  to  its  normal   fiat  surface.     So 
far  the  device  appears  to  be  a  good  one.  but 
it  has   not  been   in   use  a  sufficient   length  of 
time  to  determine,  with  certainty,  whether  its 
further  use  is  desirable.    A  sectional  oak  pav- 
ing block   also   designed  by   Mr.   Alcott,   was 
likewise    described    in    Mr.    Fendall's    report. 
This  block  was  used  in  laying  a  small  section 
of  pavement.     This   is   an   untreated   block  9 
ins.  long,  3  ins.  wide  and  3V4  ins.  deep.    It  is 
ordinarily  made  in   five  sections,  clamped  to- 
gether.    Its   designer  claims   that   it   is  abso- 


lutely non-slippery  in  all  weathers  except 
frost  and  ice.  Under  an  agreement  with  Mr. 
Alcott,  183.4  sg.  yds.  of  this  material  were  laid 
on  the  cast  side  of  Calvert  Street  in  front  of 
the  News  building,  and  GO.o  sq.  yds.  were 
laid  on  the  north  side  of  Fayette  street,  ex- 
tending westwardly  from  the  west  curb  of 
Calvert  street.  The  blocks  were  dipped  in  hot 
tar  before  laying,  and  after  laying  they  were 
grouted  with  a  mixture  of  cement  and  sand. 
'Ihe  area  paved  was  then  covered  with  small 
screened  gravel.  The  total  area  paved  is 
243.9  sq.  yds.,  for  which  Mr.  Alcott  is  to  be 
paid  $2.00  per  square  yard,  if  in  the  judgment 
of  the  City  Engineer  the  work  is  a  success. 

Cost  of  Maintaining  Street  Asphalt  Pave- 
ments at  Baltimore,  il/d.— The  accompanying 
table  (Table  I)  shows  the  cost  of  maintain- 
ing sheet  asphalt  pavements  at  Baltimore,  Md,. 
from  expiration  of  guarantee  to  Dec.  31, 
1909.  The  statement  does  not  include  any 
pavements  under  guarantee  for  1909.  The 
matter  is  taken  from  the  annual  report  of  Mr. 
B.  T.  Fendell,  City  Engineer. 

Cost  of  Maintaining  Asphalt  Block  Pave- 
ment at  Baltimore,  Md. — The  accompanying 
table  (Table  II)  shows  the  cost  of  maintain- 
ing streets  at  Baltimore,  Md.,  paved  with  as-  ' 
phalt  blocks,  from  the  expiration  of  guaran- 
tee to  Dec.  31,  1909.  The  table  does  not  in- 
clude any  pavements  under  guarantee.  The 
table  is  taken  from  the  annual  report  for 
1909  of  Mr.  B.  T.  Fendall,  City  Engineer. 

Methods  of  Repairing  Macadam  Road  and 
Preventing  Vust.—The  following  method  of 
repairing  a  macadam  road  so  as  to  give  a 
smooth  surface  and  do  away  with  the  dust 
nuisance  was  given  by  M.  J.  Siddalls,  Bor- 
ough Surveyor  of  Livingston,  England,  in  a 
paper  read  at  the  recent  annual  meeting  of 
the  Institution  of  Municipal  and  County  En-  • 
gineers.  The  roaad  to  be  repaired  should  be 
well  scarified,  the  old  material  taken  away, 
and  if  good  sifted  for  reuse.  The  new  mate- 
rial, which  should  form  a  coat  4  in.  thick, 
should  be  laid  down  in  two  layers.  After  the 
first  layer  is  put  down  sufficient  tarred  chip- 
pings  should  be  spread  to  fill  the  interstices, 
and  lightly  rolled,  the  next  layer  should  then 
be  spread  and  tarred  chippings  put  on  as  be- 
fore, using  no  more  of  the  chippings  than  is 
absolutely  necessary.  The  whole  should  be 
then  well  rolled  and  a  coating  of  tar  put  on 
by  a  tar-spreader.  The  road  should  then  be 
left  to  itself  for  a  day  to  enable  the  tar  to 
sink  into  the  road.  The  final  rolling  should 
then  be  given,  until  perfectly  solid,  a  light 
coat  of  tar  run  over  the  surafce,  and  hard 
grit  or  chippings  lightly  sprinkled  thereon, 
which  the  traffic  will  soon  put  into  its  pr6per 
place.    Such  a  road  as  this  can  be  made  at  a 


TABLE  I.— COST  OF  MAINTAINING  SHEET  ASPHALT   PAVEMENTS   FROM   EXPIRATION  OF 

GUARANTEE   TO    DEC.    31.    1909. 


Street.                                   Completed.  °  £  " 

c  = 

2  'S  Z 

g  c  S 

O  J  < 

•Belair  Market,   Forrest  St.  .10— 25— 1884  2  1,687  6.426 

City  Hall    1885  2  959  3,46J 

Hollins   Market    ■9—12—1885  2  1,040  3,842 

Cross   St.   Market 9—26—1885  2  1.050  3.282 

Lafavette    Market    9—2—1890  2  1,145  5,245 

Camden   St 6—  4— 1S91  2  342  1,502 

Hollins  St 8— 13— 1S91  2  853  3.857 

Montgomery    St 6 —  6—1891  2  263  740 

Sharp  St 9—  9—1891  2  345  1,149 

Hanover  Market   5-5-1891  2  401  1,736 

Hanover  Market    11—17—1892  2  564  1,814 

Richmond   Market    11—7—1891  2  733  2.665 

Richmond    Market 8—26—1893  2  559  1,576 

Calvert    St 6—2—1892  2  1,690  7.620 

Calvert    St 9-30-1893  2  374  1.510 

Mulberry  St 7—  6— 1892  2  1,171  3,605 

Broadway    12 — 16—1892  2  7,230  51.739 

Fayette  St.,  Lexington  St. .  .12— 10— 1892  2  658  1.747 

Baltimore    St 9-9-1893  2  4,540  20,860 

Lexington    St 9—16—1893  2  732  5,085 

Chase   St 11—11-1893  2  5,030  22.495 

FYont    St 12—16—1893'  2  1,400  4,285 

Broadway     11—  5—1896  5  2,404  15.365 

Mt.   Royal  Ave 10—31—1898  5     18.603.5 

Fulton    Ave 12—15—1898  5     11,424.4 

St.    Paul  St 11—19—1902  5  2.465.5       6,016 

St.    Paul  St 12—30-1901  5  2,403  3.453 

•Belair  Market.  Forrest  St.,  from  Orleans  St.  to    Hillen   St.. 
with  vitrified  blocks. 
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$17,671.50 

$2.75 

6.404.70 

1.85 

$8,591.84 

$0.1127 
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10,565.50 

2.75 

5.741.47 

0.0677 
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9,025.50 

2.75 

7,681.81 

0.1204 

?.?, 

14.423.75 

2.75 

6.117.51 
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17 

4,130.50 

2.75 

8,247.07 

0.3431 

16 

10,606.75 

2.75 

4,558.38 

0.0737 

16 

2,035.00 

2.75 

1,644.35 

0.1387 

16 

3.159.75 

2.75 

3,719.21 

0.2025 

16 

4.772.30 

2.75 

4.989.38 

2.75 

4,431.73 

0.1627 

15 

4,328.75 

2.75 

4,334.00 

2.75 

4.828.37 

0.0713 

IS 

20.574.00 

2.70 

4,077.00 

2.70 

11,577.73 

0.0847 

IS 

9,733.50 

2.70 

1.273.17 

0.0235 

Vr. 

139.695.30 

2.70 

67.30S.4* 

U.0866 

I."! 

4.716.90 

2.70 

11,227.4S 

0.4280 

15 

56,322.00 

2.70 

23,391.22 

0.0880 

14 

13.729.50 

2.70 

1,105.64 

0.1550 

14 

60,736.50 

2.70 

8,098.79 

0.0257 

14 

11,569.50 

2.70 

9,447.00 

0.1578 

14 

30.67S.50 

2.02 

8,353.47 

O.0680 

8 

39.124.67 

1.52 

675.38 

0.0065 

fi 

30.628.10 

1.54 

1,817.58 

0.2650 

6 

17,084.64 

2.0s 

385.20 

0.0320 

? 

26.090.29 

2.18 

581.95 

0.0356 

1 

all  sheet  asphalt 

removed 

now  laid 
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n^AT^TV  TT      COST  OF  MAINTAINING  STREETS  PAVED  WITH  ASPHALT  BLOCKS  FROM  EX-  the    attrition    of    surface    luuk-r    heavy    traffic, 

TABLE  II.-COST  OF  ^^^^^''o';  ^GUARANTEE  TO  DEC.   31.   1909.                                   ,  and   horse   droppnigs    dust  blown    from   he  ds, 

i-iKAxiuii  v^j:-   u                                                                        ^                u  gjj.      xhere    are    excellent    machines    for   this 

>-                     .                                 _;             '"                ^t-'  purpose  on  the  market  varying  in  price  from 

^                  ■§      ,                            >.             £  .             £  S  the    ordinary    spreader    with    brush    at    about 

^                  1^              tj             i.§             Q^  '^45     for     the     160    gallons— a     most     useful 

"i       i          t                   8             "              j;S             »;|  size— to    £80   or    £90    for   the   machine   with 

Street.                               Completed.      Z       £           ^                    _               ^              ^^-             ^ "  pump  worked  by  the  travel  of  the  machine  to 

a       "S          '"                  .S              °'             °"             °'>.       i-  deliver  the  tar  by  pressure.    Two  machines,  if 

rtgS                   -5?             »              wg             g-2  possible,  should   be  used   so  that     the     men's 

y       J          .5                   5             O             oO             Ooi       "^  time   may   be   more   profitably    employed,   one 

1881          1 '85      6  862          $17  155  00    $2.50    $20,273.81     $0.1053    28  machine  being  at  work  while  the  tar  is  being 

Cliarles  St j_l'!_l,SS3      2      '460      l'.945              4,862.50      2.50        4,681.60      0.0964     2d  heated  in  the  Other.     For  this  purpose  neigh- 

^Eu^Tp^.. ■.■;.■.•.•.■.•.••■.■•. v.-.  7-26-1883     2    4,640    22.857            57.198.50      2.50     -42,656,73      0.0n9    24  faoring  surveyors  may  usefully  combine  forces 

Cathedral  St c    JSZiasd     ">       470      4303            lo'575'50      2'50           886.69      0.0082     24  and   so   save   expenditure.      It   is   useless  com- 

Wj^hinston   P gZiiZi884     2       355      i;898              4;745.00      2.50           2S4.70      0.0065    23  mencing  this  work  before  the  end  of  Mav  or 

ZnJnTJ?,rsr.'::::V.V.\V:::l-    -    s      2       581      2,585             Mp.SO      2.50        1,869.70      0.032822  the   beginning  of   June,   at   an   events   in  "this 

Eastern  Market   (-22— l8Sb     -        siu      9  2G9  07      23;i74:25      2150          '  district,    as    everything   depends   upon    suitable 

g"'o"Ave gZ  i_i88S     3     1:700    2i;688            54,170.00      2.50      75,127.38      0.1277     19  conditions.      The   work   can    only   be   properly 

Sfey"tiAveV:;:.V.;;::::::i0-23-1892     2     5,990    24  83^          62,089.38      2.50                           0.0857     14  done   on   dry,   hot    days.      If   possible   one-half 

Lafayette  Ave ^|-§Z}s9l      "     ^'soS     25'0S3l2       ili^Osi^       2.50       41,765.77       0.1343     14  of    the    road    should    be   tarred    at    a    time,   the 

^^r?tolI°St     8-8-1893     2    3:966     16:i52            40,380.35      2.50      10,083.37      0.0446     14  '  traffic  kept  off  until  the  tar  is  quite  drv,  then 

ii'tl'^^lt^':.: :;:;:::::::::::  j-1 -189    \  Y^,  r^,-'^   loMoM   11    i'    ■      ;      i"  a  smaii  quantity  of  dry,  sharp  Wit  spVinkied 

f.'r?^,"V''«V ^l~l-l^ll     '    5'778      7'358:57      18:646.43      1:50          'sos.'s      0.0093     13  on  the  surface  before  the  traffic   is  put  on  the 

pe'Sl  St        10-9-1896     5    i:287      4:510.94        9,518.08      2.11        4,428.71      0.1227      8  road.    It  is  absolutely  essential,  before  the  tar 

Mt    Royal  Ave::. \\\\\\- :::...  10-  9-1S96     5     1,026    11,546.74      28,835.94      2.034      4,304.51      0.O466      8  j^   applied,  that  all  dust  be  carefully  removed 

^.^'t^rs^o'n'ive fZ    Z  |        1     2,54!     iS:!^      25:345:S0      5:1           tikfl      r0054      7  from   the   surface,   hollows   filled     in   with   tar 

Grant  St          7—30—1898    5     266t              650.00      2.44 ......       ■  chippings  well  rolled  in,  and  if  necessarv,  the 

Bank  Lane".'.'.' 9_  .-1901     5     .....     ,, 806  .,      4'l^U?      li->          ifl^.li      0  0019      ■'  road  must  be  washed  the  day  previously  and 

¥^;\i\vn«hsi 10=^1=  9              '•          ':    6:  f       1:97^:95      :■':.           "211      2:^7      l  allowed   to    become    thoroughly    dry.     It' must 

wl??irive.  ^.';.:: :::::::::  :?-25-i903     5    1.394      7,774           1S,715.69      2.27            4S.93      O.OO63      1  also   be  home    m   mind   that   the  best    results 

Ashland  Ave 9—9—1903     o        (28      3,510              9,601.31      2.3o             34.„0      0.009,       1  cannot  be  obtained  on  a  road  nearly  worn  out 

•On  Lexington  St     between  Pearl  and  Arch    Sts.,   there  was   1.115   sq.   yds.   of  vitrified  paying  nor  on   a   road   much   overshadowed   by   trees, 

block    laid  'in    1906     and    between    Calhoun    and    Strieker  Sts.   there   was   1.728.2   sq.   yds.   of  viln-  ^lor   must  it  be  expected  that  the  tarring  will 

tied  paving  block  laid  in  19Q1,  taking  the  place  of    asphalt   blocks   completely  worn  out.  j^^j  ^^j^^^j.  ^^j^^  ^^^^.^.  ^^^^^  ^^^  ^^_^^^^^  ^^^^^_^  ^^^^ 

tNo  repairs  necessary. ^^ season,  although  the  author  has   found  that  on 

-^                                                                                   '  sides    of    the    road   the   tar    is    practicallv    as 

cost  of  not  more  than  10  per  cent  above  that  tain  the  best  results,  however,  several  very  good  the  second  year  as  the  first.  With  la- 
of  the  ordinary  wet  method  of  rolling,  and  if  necessary  precautions  must  be  taken.  The  tar  borer's  wages  at  .3%d.  (IVi.  cts.)  and  fore- 
treated  in  subsequent  years  with  a  thin  coat  must  be  well  heated  so  as  to  drive  off  all  man  6d.  per  hour,  horse  and  man  Gs.  per  day. 
of  tar  wilf  prove  nearly  dustless,  and  will  moisture.  No  doubt  properly  distilled  tar  is  and  tar  at  2d.  per  gallon,  the  usual  prices  in 
last  quite  as  long  again  as  a  road  made  under  best  for  the  purpose,  but  it  is  not  always  pro-  the  West,  the  cost  of  the  work  varies  from 
tlie  usual  conditions.  Mr.  Sliddalls  also  dis-  curable  in  country  districts.  The  tar  is  best  Td.  to  Id.  per  square  yard,  including  cleansing 
cussed  dust  prevention  as  follows:  With  re-  spread  by  a  machine,  as  less  tar  is  used,  and  for  the  first  year,  the  cost  in  subsequent  years 
gard  to  the  prevention  of  dust  on  old  road  it  is  spread  more  evenly  than  by  hand,  bear-  being  somewhat  less  as  the  cost  of  cleansing 
surfaces  many  substances  have  been  tried,  but  ing  in  mind  that  a  thick  coat  of  tar  is  not  re-  is  not  so  high.  This  works  out  from  £30 
up  to  the  present  none  have  proved  more  ef-  quired,  being  wasteful  and  needless,  and  t$1.50)  to  £46  ($22.5)  per  mile  for  a  road 
fective  and  economical  than  tarring.    To  ob-       causing   a  black  pasty  mud  to  be   formed  by  20  ft.  in  width. 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


Methods     and     Costs     of     Unloading, 
Spacing    and    Renewing    Ties. 

BV    D.     .\.     WALL.\CE. 
UNLOADING  TIES. 

(1)  Ties  were  unloaded  from  work  train 
while  running,  with  negro  labor  at  $1.10  per 
day  and  foreman  at  $.')0  per  month.  Work 
train  cost  $2.5  per  day.  Six  men  unloaded  y.W 
ties  from  a  coal  car  in  .30  mins.  at  the  follow- 
ing cost : 

Train  service.  30  mins $1.04 

Liibor,   30  mins 0.45 

Total   $1.49 

This  gives  a  cost  per  tic  of  ii.li  cl. 
Thirteen  men  unloaded  970  tics  from  3  box 
ears    in    2    hours.      Four    men    per    car    were 
worked  with  one  to  follow.     The  cost  was  as 
follows : 

Train  service,  2  hrs $  6.24 

Labor,  2  hrs 5.35 

Total   ■ $11. 59 

This  gives  a  cost  per  tie  of  1.2  ct.     It  will 

be  seen  that  it  cost  twice  as  much  to  unload 

from  box  cars  as  from  coal  cars. 

(2)  Work  train  unloaded  9  cars  of  ties  on 
a  run  of  -lOG  miles,  pickin.g  up  section  gangs 
and  unloading  in  spots.  Cars  were  coal  cars 
and  train  was  called  at  6 :15  a.  m.  and  tied  up 
at  0:1.')  p.  m.  Negro  labor  at  $1.10  per  day 
and  foreman  at  $.50  per  month  were  employed. 
The  expense  per  day  was  as  follows : 

Work    train,    including    coal,    oil,    etc $28.80 

Labor     4.40 

Foremen    1.00 

Total     $34.20 

The  train  was  in  service  12  hours  as 
follows: 


Frac. 

Hrs.  Mins.  nf  da>'. 

Delavs    3         35  n.300 

ITnloading  time    2         13  0.1S4 

Running   time    6         12  0.516 

Total    12         nil  1.(1(1 

The  cost  of  unloading  per  tie  was,  therefore, 
as  follows : 

Delays     0.48  ct. 

Unloading  time   0.29  ct. 

Running  time  0.83  ct. 

Total    1.60  cts. 

The  actual   unloadin.g  cost   per  car  is  given 
in  Table  I. 

TABLE   I. 


2    Z 


1.50 

4 

10 

$0,340 

$0,027 

$0,072 

$0,439 

$0.0028 

250 

5 

18 

0.612 

0.048 

0.162 

0.822 

0.0030 

VOO 

3 

12 

0.408 

0.032 

0.064 

0.504 

0.0025 

100 

5 

in 

0.340 

0.027 

0.090 

0.457 

0.0O47 

300 

4 

14 

0.476 

0.037 

0.101 

0.617 

0.0020 

300 

4 

15 

0.510 

0.040 

0.108 

0.658 

0.0020 

300 

3 

23 

0.782 

0.062 

0.124 

0.968 

0.0030 

300 

4 

18 

0.612 

0.048 

0.129 

0.790 

0.0026 

300 

8 

13 

0.442 

0.035 

0.187 

0.664 

0.0022 

2,100  133     $4,523     $0,357     $1,038    $5,919     $0.0028* 

♦Average. 

TIE    RENEWALS. 

When  track  is  being  surfaced  out  of  face 
in  two  raises  the  renewal  of  ties  during  the 
first  raise  consumes  too  much  time  and  should 
be  done  during  the  second  raise.  The  follow- 
ing gang  organizations  were  employed  in  the 
work  for  which  the  records  are  given. 

Good   Surface;   Foreman   and  4  Men;   Not 


more  than  2  Ties  to  Be  Removed  at  a  Place. — 
Foreman  will  loosen  up  the  spikes  on  4  ties 
on  each  side  of  the  tie  that  is  to  be  reinoved ; 
2  men  can  be  used  in  thoroughly  cleaning  the 
ballast  from  around  the  tie  that  is  to  be  re- 
moved ;  the  other  2  men  should  each  have  a 
jack  to  raise  the  rail,  so  as  to  let  the  tie 
come  out  easily,  without  disturbing  the  gen- 
eral surface.  The  4  men  should  then  slip  in 
the  new  ties,  working  in  pairs.  The  foreman 
should  drive  the  spikes  home  as  soon  as  pos- 
sible in  order  to  keep  the  track  safe,  and 
should  dress  up  the  track. 

Foreman  and  6  Men;  Smoothing  Track;  7 
or  8  Ties  per  Rail  Length.— Gang  as  follows : 
2  men  with  jacks,  2  men  with  claw  bars,  2 
men  pullin.g  ties  out  of  track.  Where  3  or  4 
ties  together  come  out  the  foreman  should 
put  in  the  middle  tic  and  spike  it  to  keep  the 
track  safe.  When  about  2ii  ties  are  removed 
the  gang  should  go  back  and  full-tie  the 
track,  care  being  taken  not  to  disturb  ties  that 
are  not  to  be  taken  out  of  the' track,  even  if 
it  is  necessary  to  loosen  up  the  spikes  on  3  or 
4  ties  on  each  side  of  the  tie  to  be  removed. 
Spikes  should  not  be  pulled  all  the  way  out, 
and  ties  left  in  track  should  not  be  raised 
more  than  %  in.  Only  20  ties  should  be  re- 
moved at  a  time  before  new  ties  are  put  in, 
for  the  reason  that  the  .gang  may  he  picked  up 
by  a  work  train  or  called  away  suddenly  for 
some  reason  and  the  work  be  left  in  bad  shape 
for  the  regular  trains.  As  the  new  ties  are 
being  put  in  place  the  gang  can  smooth  up. 
The  following  are  records  of  tie  renewals : 
(1)  An  average  of  4  ties  per  rail  renewed 
during  a  7-in.  raise  in  rock  ballast,  with 
Italian  labor  at  $1.25  per  day  and  foreman  at 
$G0  per  month.  The  ties  were  7x9  ins.  x 
81/2    ft. 
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Ko.  of 
ties. 
19 
S5 
20 
72 
16 
15 
30 
16 
15 
63 
24 
45 
40 
15 
TO 
30 
47 
45 
25 
60 
55 
35 


No.  of 
days. 

1% 

s 

1 

10 

1 

0.0 

5 

IVs 

0.8 

5 

2V- 

4 

4 

1 

6 

2 

4 

4^4 

o 
4 

2.9 
3 


Tips  per  man 

P  r  day. 

12 

12 

20 

7 
16 
18 

6 
10 
16 
12 
10 
11 
10 
15 
11 
15 
12 
10 
12 
15 
15 
11 

11 


Ties  per  man 
p;r  day. 
12'/. 
11  hi 


Average   

The  cost  of  renewing  1  tie  was  $U.Ui4. 

(-)     Ties  put  in  during  a  3-in.  raise  in  rock 

ballast  by  section  gangs,  with  negro  labor  at 

$1,111  per  day  and  foreman  at  $-50  per  month. 

Ties  were  ()x8  ins.  x  8  ft.     The  record  was  as 
follows : 

No.  of  No.  of 

ties.  days. 

50  4 

35  2 

23  IV, 

118  6                                    191* 

S"  7                                    flV- 

33  2%                                -,S.2 

42  3%                                  12 

85  7                                    12.1 

90  S                                    31.3 

HI  6                                  ■    1.5.3 

Average   14 

The  cost  of  renewing  1  tie  was  $U.08. 
I  3)     Ties  renew-ed  in  rock  ballast  during  a 
l^-in.   raise  by  section  gangs   working  negroes 
at    $1.10    per    day    and    foreman    at    $50    per 
month.     The  ties  were  6x8.  ins.  x  8  ft. 

Ties  per  man 
per  day. 
16 


No.  of 
lies. 

SO 

SO 
113 

71 

35 

12 

23 

51 

30 

SO 
140 

40 
130 

40 

74 

65 

75 

12 


No.  of 

days. 

5 

5 
10 


1 

1% 

4 


10 

2V2: 
11 

4 

5 

6% 

7 

1 

2Vi 


16 

11.3 

JU.l 

17.5 

12 

15.3 

12.7 

15 

16 

14 

18 

ll.S 

11.0 

14.8 

lU 

10.7 

12 

10.1 


Average    13.3 

The  cost  of  renewing  1  tie  was  $0,082. 
( 4 )     Ties   renewed  during  a  7-in.   raise   in 
rock  screenings,  working  Italians  at  $r.2-5  per 
day  and  foreman  at  $(!0  per  month.    Ties  were 
7x9  ins.  X  SV2  ft.    The  record  was  as  follows : 
No.  of  No.  of  Ties  per  man 

ties.  days.  per  day. 

115  10  11 


5,') 
70 
SO 
85 
50 


11 

n 

13 
14 
16 


Average   12.7 

The  cost  of  renewing  1  tie  was  $0,098. 
( 5)     Ties   renewed  in  2-in.   slag  liy  section 
gangs   working  white   labor   at  $1.10  per   day 
and  foreman  at  $50  per  month.     Tics  6x8  ins. 
X  8  ft.     The  record  was  as  follows : 


Xo.  of 

No.  of 

T 

es  per  man 

ties. 

days. 

I>e 

■  day. 

98 

514 

17.9 

26 

.-) 

13 

44 

4 

11 

51 

10.2 

12 

1 

12 

30 

2 

15 

Average    . . . 

.13.1 

No-  of  No.  01  Ties  per  mun 

ties.  days.  per  dav. 

J!  "  Jii 

103  7  H.7 

64  :i'i  18.2 

24  L'  12 

143  10  14.3 

22  2  11 

Average   13.; 

The  cost  of  renewing  1  tie  was  $.0.08. 
(7)     Ties  renewed  during  rock  smoothing, 
working  negroes  at  $1.10  per  day  and  foreman 
at  $50  per  month.     Ties  0x8  ins.  x  8  ft.     The 
record  was  as  follows : 
No.  of  No.  of  Tics  per  man 

ties.  days.  per  day. 

95  7  13.6 

30  2  15 

11  1  11 

30  3  10 

39  5  7.8 

00  4  15 

87  7  12.4 

89  5  17.8 

45  4  11.2 

37  4  9 

Average    12.5 

The  cost  of  renewing  1  tic  was  $0,088. 

SP.\CING    TIES. 

The  spacing  of  ties  in  rock  ballast  in  the 
following  record  was  a  good  average  of  the 
work  done  on  several  miles.  The  ties  were 
special  following  the  first  raise  and  just  be- 
fore the  ballast  for  the  second  raise  was  un- 
loaded. The  tie  snacing  in  stripped  track  was 
done  just  before  the  unloading  of  the  ballast 
for  the  first  raise.  Negro  labor  at  $1.10  per 
day  and  foreman  at  $50  per  month  were 
worked.     TJie  record  is  as  follows : 

Feet 
No.  ft.  No.  days  Kind  of  per  man 

track.  worked.  ballast.  per  day. 

430  15  Roek  28% 

495  12  Hock  40 

430  9%  Stripped  45 

365  6  Stripped  HOV, 

330  5  Stripped  66 

One  man  spaced  (i  joints  per  day  in  rock 
ballasted  track,  no  raise,  and  rail  laid  broken 
jointed. 


The  cost  of  renewing  1  tie  was  $0,083. 

( (i)  Ties  renewed  in  2-in.  surface  gravel 
working  white  labor  at  $1.10  per  day  and  fore- 
man at  $50  per  month.  Ties  0x8  ins.  x  8  ft. 
The  record  was  as  follows ; 


Methods  and  Cost  of  Unloading  Railway 
Rails. 

BV  D.    .\.    WALL.\CE. 

There  are  many  contrivances  in  general 
use  for  rail  unloading.  The  best  of  the  dif- 
ferent methods  is  perhaps  the  use  of  an 
ordinary  push  car  fitted  with  a  rail  bent  to 
an  inverted  V  shape.  This  rail  is  fastened  to 
the  push  car  at  an  angle  of  45°  with  the  hori- 
zontal and  the  push  car  is  attached 
to  the  rail  car  with  the  point  of  the 
V-rail  forward.  Four  ropes  are  rigged 
with  a  clamp  at  one  end  and  a  hook  at  the 
other  end.  As  the  rail  train  moves  slowly 
ahead  the  hook  end  of  a  rope  is  caught  into 
the  bolt  hole  in  a  rail  on  the  car  and  the 
clamp  at  the  other  end  of  the  rope  is  dropped 
over  the  head  of  the  track  rail,  causing  a 
rail  to  be  dragged  from  the  car  and  deflected 
to  the  outside  of  the  track  by  the  V-rail  on 
the  push  car.  In  practice  2  rails  are  unloaded 
at  once,  one  on  each  side,  and  with  4  ropes 
the  operation  is  continuous,  one  pair  of  ropes 
being  detached  and  carried  forward  as  the 
other  pair  is  pulling  2  rails  from  the  car. 

By  this  method  11  men  are  required  to  un- 
load the  rail  without  stopping  the  train;  1 
man  is  placed  on  the  car  w-ith  a  lining  bar  to 
keep  the  rails  free ;  1  man  on  the  ground  fol- 
lows the  work  and  straightens  out  an  occa- 
sional rail  l}'ing  in  a  dangerous  position ;  8  • 
men,  2  to  each  rope,  do  the  unloading,  ard  I 
man  on  the  push  car  fastens  the  hook»  into 
the  bolt  holes.  The  man  on  the  push  car 
stands  directly  within  the  "point"  of  the  V- 
rail.  A  quiet,  cool-headed  man  is  required 
for  this  position,  for  a  mistake  in  fastening 
the  ropes  would  very  likely  result  seriously 
for  him. 

The  serious  objection  to  this  method  of 
unloading  is  that  when  one  car  has  been  un- 
loaded it  is  necessary  cither  to  leave  it  on 
the  main  line  or  to  sidetrack  it.  If  it  be  left 
on   the   main   line  the   push  car  must  be  car- 


ried around  the  enii)ty  car  in  order  to  attach 
it   to  the  next   rail  car. 

For  short  j(jbs  of  rail  unloading  with  men 
not  used  to  the  work  and  where  the  ground 
is  smooth,  there  is  no  objection  to  unloading 
from  the  sides  of  the  car,  provided,  of  course, 
tiiat  both  ends  of  the  rails  are  released  to- 
gether. 

The  following  are  records  of  unloading 
rails: 

(1)  The  70-lb.,  33-ft.  rail  was  unloaded 
from  the  sides  of  gondola  and  flat  cars  by 
section  gangs  which  had  no  experience  in 
handling  new  rail.  Two  rails  were  dropped  at 
a  place,  then  the  train  moved  ahead  one  rail 
length  and  the  operation  repeated.  One  man 
followed  the  train  to  straighten  out  an  occa- 
sional rail  which  lay  too  close  to  the  track: 
the  remainder  of  the  gang  unloaded  the  rails 
by  hand  with  the  assistance  of  2  men  at  each 
end  of  the  car  with  lining  bars.  This  was 
the  method,  when  unloading  from  gondola 
cars. 

Rail  unloaded  from  flat  cars  was  rolled  oflF 
ihe  sides,  using  lining  bars  and  shovels.  Two 
men  at  each  end  had  lining  bars  and  the 
remainder  bad  shovels.  ."Xs  soon  as  the  bar 
men  had  started  the  rail  they  were  assisted 
by  the  shovelers,  one  bar  man  at  each  end 
always  using  his  bar  as  a  skid,  keeping  the 
rail  up  from  the  floor,  thus  giving  leverage 
to  the  shovel  men.  One  man  followed  the 
train  to  straighten  out  rails  lying  in  a  dan- 
gerous positioii. 

Negro  labor  at  $1.10  per  day  was  employed, 
with  foreman  at  $-50  per  month.  The  work 
train  cost  $25  per  day.  The  cars  unloaded 
were   as    follows : 

UiiiJs. 

Gondola  car   S4 

Gondola  car  84 

Gondola  car  113 

Flat    car    ]13 

Total 394 

The  time  required  for  unloading  was  3  hrs. 
50  mins.,  and  the  cost  was  as  follows: 
18  men  at  $1.10  per  day i  7.59 

3  foremen  at  $50  per  month 1.81 

Work  train    ..... 25.00 

Total     $!4.43 

This  gives  a  cost  of  8.7  cts.  per  rail  and 
of  $27.84  per  mile  of  track. 

(2)  In  the  record  which  follows  no  charge 
was  made  against  the  Road  l^epartment  by 
the  Transportation  Department  for  roadway 
work  performed  by  revenue  trains  other  than 
overtime  made  by  trains  doing  the  work  apd 
in  this  case  the  revenue  business  was  light 
and  no  overtime  was  made.  The  cars  unload- 
ed  were : 

Rails. 

One  gondola  car    S4 

une  gondola  car   113 

One   flat   car 113 

Total     '310 

The  working  time  was   1   hr.  3n  mins.   and 

the  cost  was  as  follows : 

13   men    J2.14 

4  foremen    0.96 

Total      |:i.io 

This  gives  a  cOst  of  1  ct.  per  rail  and  of 
$3.20  per  mile  of  track. 

(3)  In  the  following  record  a  comparison 
is  made  between  the  time  of  unloading  gon- 
dola and  flat  cars.  The  time  of  unloading 
the  gondola  cars  was  as  follows 

1   car     113   rails 1  hr.      0  n)in.s. 

1   car     113   rails 1  Iir.      0  mins. 

1   car       84   rails 2  hrs.  14  mins. 

3   cars  310   rails 4  hrs.  14  mins. 

The  time  for  unloading  -5  flat  cars  was: 

1   car  141    rails .;r,  mins. 

1   car  111    riills ;>i  min.s. 

1   car       78   rails J'l  mins. 

1   car       73   rails _■■»  mins. 

1    car       76  rails 25  mins. 

5  cars  482  rails :;  iirs.  10  mins. 

Grand   total   unloadmg  time 6  hrs.  24  mins. 

Delays    1  hr.    42  mins. 

In  comparison  the  time  per  rail  and  per 
mile  of  track  was  as  follows: 

1   car  113  rails 1  hr.      0  mlna 

Item.  -        Gondola.  Flat. 

1  rail,  time  required.         .81  min.  .27  min. 

I  mile,   time  req'd.  4  hrs.  20  mins.     1  hr.    25  mins. 
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Therefore  it  costs  three  times  as  much  to 
unload  rails  from  a  gondola  car  as  it  does 
from  a  flat  car. 

Where  rail  was  unloaded  from  fiat  cars  it 
was  customary  for  half  of  the  gang  to  unload 
from  one  side  and  half  to  unload  from  the 
other.  This  was  a  very  good  method,  as 
there  was  always  a  rivalry  between  the  two 
gangs,  each  to  unload  its  half  first  so  that 
the  few  bottom  rails  in  the  center  of  the  car 
would  be  left  for  the  slower  gang  to  unload. 
The  cost  of  unloading  the  eight  cars,  792 
rails,  was  as  follows:  The  wages  for  labor 
were  $1.10  per  day  and  for  foreman  $50  per 
month,  but  as  the  work  was  done  on  Sunday 
time-and-a-half  was  paid  the  men.  The  cost 
was  therefore : 


17  men  at  Jl.e.S  per  day $28.05 

4  foremen  at  $50  per  month o-66 

Work  train    25.00 

Total    $59.71 

This  gives  a  cost  of  7.5  cts.  per  rail  and  of 

$24  per  mile  of  track. 

Summarizing  the  costs  of  records   1,  2  and 

3,  given  above,  we  have : 

(1)  394  rails  unloaded  at $34.43 

(2)  310  rails  unloaded  at 3.10 

(3)  792  rails  unloaded  at 59.71 

1,496  rails  unloaded  at $97.24 

This  gives  a  cost  of  6.5  cts.  per  rail  and  of 
$20.80  per  mile  of  track. 

(4)  Generally  rails  are  piled  on  a  car  in 
layers.  In  each  layer  the  rails  are  placed 
alternately  head  up  and  head  down,  the  head 
of    one    rail   being   always   overlapped   by   the 


base  of  the  adjacent  rail.  In  this  case  the 
rails  were  loaded  loosely  on  a  flat  car,  with 
just  enough  straightening  around  to  put 
them  parallel  with  the  sides  of  the  car.  In  un- 
loading these  rails  no  difficulty  was  experi- 
enced in  loosening  up  a  rail  such  as  is  often- 
times the  case  when  rails  are  piled  tightly  in 
layers. 

Negro  labor  at  $1.10  per  day  and  foreinan 
at  $50  per  month  were  worked.  A  gang  of 
10  men  unloaded  90  85-lb.  rails  in  45  mins. 
The  cost  of  the  work  was  as  follows : 

Train  service  $1.56 

Labor     1.05 

Total   for   90   rails $2.61 

This  gives  a  cost  of  2.9  cts.  per  rail  or  of 
$9.30  per  mile  of  track. 
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A  Novel  Construction  of  Tunnel  Intake.* 

This  paper  is  a  description  of  the  con- 
denser supply  systems  of  the  two  power  sta- 
tions of  the  Union  Electric  Light  &  Power 
Co.,  situated  on  the  west  bank  of  the  Missis- 
sippi River  at  St.  Louis.  These  stations  are 
known  respectively  as  the  Ashley  St.  and 
Lewis  St.  Stations.  The  former  has  a  capac- 
ity of  50,000kw.,  38,000  in  steam-turbine  units 
and  12,000  in  engine-driven  units.  The  second 
station  has  generating  equipment  of  7,500- 
kw.  capacity,  6,000  in  steam-turbine  units  and 
1,500  in  engine-driven  units.  The  primary  rea- 
son for  locating  these  power  stations  on  the 
river  bank  was  to  have  an  abundance  of  con- 
denser water  available  at  the  minimum  cost. 
The  two  systems  to  be  described  herein  are 
especially  worth  study  because  of  their  loca- 
tion and  the  source  from  which  the  water  is 
taken.  The  Mississippi  River,  in  its  muddy 
water,  carries  all  manner  of  refuse  and  ;.t 
varies  in  stage  from  2  ft.  below  zero  to  38  ft. 
above.  This  river  is  no  respecter  of  seasons, 
and  any  time  may  find  it  at  any  stage,  from 
the  lowest  to  the  highest. 

Ashley  Street  Station.— This  station  is  so 
situated  that  its  east  wall  is  directly  at  the 
water's  edge,  and  the  problem  presented,  in 
providing  an  intake  for  its  circulating  sys- 
tem, was  to  have  one  through  which  water 
could  be  taken  at  all  stages  of  the  river,  and 
which  could  be  constructed  at  a  cost  com- 
mensurate with  the  size  of  the  station  riid 
the  work  to  be  performed. 

The  design  of  the  building  structure  pro- 
vided for  a  sea-wall  running  parallel  ,o  the 
east  wall  of  the  boiler  room,  the  boiler  room 
being  on  the  east  side  of  the  building  and  'he 
engine  room  on  the  west  side,  and  extending 
throughout  the  length  of  the  building.  1  his 
sea-wall  is  on  a  line  with  the  river  shore  and 
is  surrounded  by  water,  except  at  very  low 
stages  of  the  river.  It  presented  a  very  de- 
sirable location  for  an  intake,  as  this  could  be 
built  in  and  made  a  part  of  the  wall,  without 
requiring  separate  and  additional  construction ; 
the  only  difficulty  being  to  get  it  placed  low 
enough  to  insure  a  flow  of  sufficient  water  at 
all  times.  It  is  at  the  northeast  corner  of  this 
sea-wall  that  the  intake  is  located,  and  it  con- 
sists of  two  wells  adjacent  to  each  other,  the 
general  arrangement  and  construction  being 
shown  in  Fig.  1.  Each  well  is  an  open  sec- 
tion in  the  wall  6  ft.  wide  x  7  ft.  high,  the  north 
well  being  20  ft.  long  and  the  south  MVa  ft. 
long.  The  openings  to  the  river  are  through 
gateways  4  ft.  viride  x  7  ft.  high.  The  floor  of 
each  well  is  58  ft.  below  the  top  of  the  sea- 
wall, and  the  wells  can  be  approached  from 
the  top  through  metal  shafts  3x5  ft.  in  section. 

All  elevations  are  referred  to  a  datum  point 
arbitrarily  taken  at  100  ft.  below  the  city 
directrix,  which  is  a  station  point  for  all  local 
measurements,   having   an  elevation   412.73   ft. 


above  the  sea-level  and  fixed  by  a  mark  on  a 
curb-stone  in  Market  street. 

What  is  known  as  the  zero  stage  of  the 
river  was  a  low-water  reading  made  in  1863 
which  showed  an  elevation  of  33.71  ft.  below 
the  city  directrix,  and  is  the  point  on  which 
all  river-stage  readings  are  based.  This  ele- 
vation referred  to  the  datum  point  for  Ash- 
ley Street  Station  is  66.3  ft.,  which  reading  is 
the  basis  for  all  river-stage  measurements  in 
connection  with  the  work  about  this  station. 
The  floor  of  the  intake  wells  is  9.26  ft.  below 
the  zero  stage  of  the  river;  the  openings  of 
the  circulating  suction  pipes  in  the  intake  wells 
have  an  elevation  of  5.27  ft.  below  the  zero 
stage  of  the  river,  and  are  the  lowest  possible 
point  at  which  water  can  be  taken. 
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♦From  a  paper  by  John  Hunter,  Chief  Engi- 
neer. Union  Electric  Light  &  Power  Co..  St. 
Louis.  Mo.,  before  the  National  Electric  Light 
Association-.  The  illustrations  are  reproduced 
from  "Engineering  News." 
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Fig.   1. — Section   of   Intake  Wells. 

In  addition  to  the  opening  to  the  wells, 
already  referred  to,  there  are  two  other  gate- 
ways of  the  same  size  20  ft.  higher  up  on  tlie 
wall,  which  feed  the  wells  through  the  metal 
shafts  and  were  intended  to  be  used  for  high 
stages  of  the  river.  The  gateways  are  pro- 
tected on  the  outside  by  bars  of  6-in.  I-beams, 
concreted  on  both  sides  between  the  flanges, 
the  ends  imbedded  in  the  face  of  the  well  on 
7-in.  centers  with  the  flange  of  the  beams 
facing  out.  These  are  a  guard  against  any 
large  substance  that  might  be  drawn  in  from 
the  river.  Next  to  the  bars  are  heavy  cast- 
iron  gates,  operated  by  2-in.  square  rods  ex- 
tending to  the  top  of  the  wall,  which  are  for 
closing  the  gateways  in  case  it  is  necessary  to 
shut  off  the  water  and  get  into  the  wells. 

As  a  protection  against  small  refuse  in  the 
water,  and  there  is  an  abundance  of  it,  there 
are,  on  the  inside  of  each  lower  opening,  two 
wire  screens  of  l-in.  mesh.  These  screens  are 
hoisted  to  the  surface  for  cleaning,  one  screen 
always   being    in    position.      Several    hundred 


yards  north  of  the  power  station  i?  a  city 
dump  where  the  refuse  from  stables,  produce 
commission  houses,  etc.,  is  dumped  into  the 
river,  and  much  of  this  is  drawn  into  the  u'- 
take,  lodges  on  the  screens  and  makes  it  neces- 
sary at  times  to  clean  them  very  frequently. 
This  refuse  passing  through  the  pumps  would 
soon  plug  up  the  condenser  tubes,  and  while 
the  mesh  of  the  screns  is  not  small  enough  to 
stop  everything,  yet  they  are  very  effective  in 
minimizing  the  trouble  we  would  have  if  the 
refuse  had  a  free  passageway  to  the  pumps. 
The  hoisting  of  the  screens  is  done  by  a  wire 
rope  operated  by  counter-weights  and  an  elec- 
tric motor  driving  a  hoisting  sheave  through 
a  worm-gear  and  clutch. 

The  suction  pipes  to  the  pumps  are  five  in 
number,  each  30  ins.  in  diameter,  three  enter- 
ing the  north  well  and  two  the  south,  in  the 
manner  shown  on  Fig.  1.  The  lowest  stage 
of  the  river  of  which  there  is  any  record, 
was  — 2.6  ft.  on  January  2,  1900,  and  the  low- 
est stage  in  our  experience  was  on  January  12, 
1909,  when  the  point  reached  was  .—1.6  ft. 

The  river  along  the  sea-wall  has  filled  ia 
considerably,  and  at  a  stage  of  2  ft.  above  the 
shore  extends  about  50  ft.  out  from  the  wall. 
A  small  channel  was  left  to  the  intake  open- 
ings, but  for  the  lower  stages  of  river  the 
passage  was  found  not  large  enough  for  "^ow 
of  sufficient  water,  and  it  was  necessary  tO' 
dredge  in  front  of  the  intake  out  into  deep 
water.  This  was  done  in  October,  1908,  and 
we  now  have  a  clear  channel,  14  ft.  below 
the  zero  stage  of  the  river,  extending  60  ft. 
out  into  deep  water,  there  being  a  deep  pool 
in  front  of  the  station,  varying  in  width  from 
25  ft.,  at  the  wall,  to  60  ft.  at  the  outer  end. 
This  provides  a  large  open  course  for  the 
flow  of  water  even  at  the  lowest  stages  known. 
The  channel  is  extremely  valuable  in  the  win- 
ter season  when  the  river  is  full  of  ice.  Shore 
ice  tends  to  ground  and  thus  to  shut  off  the 
water,  but,  with  the  channel  so  deep,  the  ice 
forms  a  solid  bridge  across,  leaving  a  free 
open  passageway.  Soundings  are  frequently 
made  directly  in  front  of  the  intake_  during 
low-water  periods  so  as  to  insure  against  any 
possible  obstruction  to  the  flow  of  water. 

The  sea-wall  is  built  of  concrete  reinforced 
with  steel  frames  tied  to  the  main  building 
wall.  This  work  was  done  back  of  a  steel 
coft'erdam,  but,  on  account  of  the  varying, 
stage  of  the  river,  it  was  impossible  to  keep' 
the  dam  tight,  and  that  portion  of  the  wait 
containing  the  intake  wells  was  constructed  by 
means  of  a  caisson,  the  well  chambers  being 
constructed  within  the  caisson.  While  the 
construction  of  these  wells  was  incidental  with 
the  construction  of  the  sea-wall,  an  independ- 
ent structure  would  have  had  to  be  built  equal- 
ly as  substantial  to  withstand  high-water  levels 
and  provide  adequate  means  for  handling 
screens,  so  that  the  cost  for  an  independent 
structure  would  probably  have  been  more  than 
for  this  portion  of  the  wall. 

The  intake  was  designed  to  provide  con- 
denser water  for  an  ultimate  station  load  of 
35.000  kw.,  and  this  condition  was  fulfillci 
very  easily.  Since  the  building  of  the  sta- 
tioti,   many   improvements   have   been    effected 
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and  with  the  generally  increased  efficiency  the 
intake  will  safely  pass  water  for  twice  this 
capacity.  The  five  30-in.  suction  pipes  lead 
to  a  common  suction  header,  to  which  the  cir- 
culating pumps  are  connected.  There  are  five 
engine-driven,  centrifugal  pumps,  two  with 
45-in.  discharge  and  three  with  30-in.  dis- 
charge, having  a  maximum  pumping  capacity 
of  165,000,000  gals,  per  day.  The  well  cham- 
bers have  no  capacity  whatever,  and  they  sim- 
ply serve  as  a  junction  box  between  the  "intake 
gateways  and  the  suction  pipes  of  the  pumps. 
Readings  are  frequently  made  of  the  water 
level  in  the  wells  and  of  the  river,  the  differ- 
ence showing  the  head  of  flow  through  the 
gates.  This  head  is  an  indication  of  the  con- 
dition of  the  bars  on  the  outside  of  the  gate- 
ways, which  become  clogged  with  refuse.    For 


problem  was  presented  in  providing  an  intake 
for  the  Lewis  Street  Station.  This  station  is 
located  in  the  city  block  directly  north  of 
that  occupied  by  Ashley  Street  Station;  it 
sits  on  the  west  side  of  the  railroad  tracks 
that  run  along  the  levee,  and  is  about  300  ft. 
from  the  water's  edge.  Along  the  river  shore 
at  this  point  there  is  an  underlying  ted  of 
solid  limestone,  at  a  depth  varying  from  10  to 
1")  ft.  below  the  ground  surface  at  the  west 
building  line  to  from  30  to  40  ft.  at  the  edge 
of  the  bank.  This  station  was  erected  in  1901. 
The  early  operation  was  conducted  en  a  com- 
paratively small  scale,  and  as  ihc  requirements 
for  condenser  water  were  not  very  great  an 
effort  was  made  to  reach  the  river  uy  a  sur- 
face pipe  line.  This  was  not  successful,  for 
after  being  constructed  it  was   displeasing  to 
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cleaning  the  bars,  a  by-pass  pipe  from  the 
main  discharge  header  of  the  circulating  sys- 
tem opens  into  the  wells.  When  the  head  of 
flow  indicates  a  choking  of  the  bars  of  either 
well  the  suction  valves  to  this  well  are  closed 
and  the  by-pass  valve  opened,  allowing  the  dis- 
charge water  to  flow  outward  through  the 
gate,  washing  away  whatever  is  in  front  of 
the  bars.  This  scheme  for  cleaning  the  gates 
is  very  effective,  as  indicated  by  the  working 
level  of  the  water  in  the  well  after  the  flushing 
has  been  done.  These  by-pass  connections  are 
also  used  in  the  winter  time  to  clear  the  wells 
from  ice,  the  warm  discharge  water  being  al- 
lowed to  pass  into  the  wells  in  just  sufficient 
amount  to  break  down  whatever  ice  forms. 

The  flow  of  water  through  the  wells  is  suffi- 
cient to  keep  them  free  of  all  sediment,  and 
on  several  inspections  they  were  found  per- 
fectly clean.  While  there  are  two  openings 
to  each  well,  it  has  been  found  desirable  to  use 
only  the  bottom  opening  at  all  stages  of  the 
river,  for  to  allow  water  to  flow  through  the 
upper  gate  reduces  the  flow  through  the  bot- 
tom gate,  so  that  it  quickly  fills  up  with  silt 
and  sand.  As  a  further  protection  to  the  in- 
take from  refuse  in  the  water,  a  wall  of  inter- 
locking steel  piling  was  constructed  around 
the  openings,  extending  out  from  the  north 
corner  of  the  fall  15  ft.  and  then  south  about  , 
30  ft.  so  that  the  water  must  flow  backward 
into  the  wells.  This  wall  has  added  very 
much  to  the  safe  operation  of  intake,  especial- 
ly during  the  winter  when  the  river  is  full 
of  ice. 

Lewis  Street  Station. — An  entirely  different 


the  harbor  authorities  and  had  to  be  removed. 
.A  later  effort  was  made  to  get  a  river  connec- 
tion by  constructing  an  underground  condiiit 
along  the  surface  of  the  rock.  Considerable 
time  and  money  were  spent  on  this  venture, 
but  the  job  had  to  be  abandoned  on  account 
of  the  nature  of  the  soil  and  the  various  ob- 
structions encountered.  It  was  finally  decided 
that  the  work  that  was  being  avoided,  that  of 
tunneling  through  the  solid  rock,  -.vas  the 
only  practical  way  of  getting  a  proper  con- 
nection to  the  river.  This  was  a  big  undertak- 
ing for  a  plant  of  this  size,  but  the  need  of  a 
condensing  system  was  becoming  greater  every 
day  and  the  work  of  driving  a  tunnel  rnrc.ugh 
the  solid  rock  to  beneath  the  river  to  get  a 
connection  for  water  W'as  undertaken.  Sur- 
veys were  carefully  made  of  the  condition  of 
the  rock  as  far  out  into  the  river  as  it  was 
deemed  desirable  to  locate  the  intake,  in  order 
to  determine  the  proper  depth  for  the  tunnel. 
In  erecting  the  station  its  ultimate  capacity  h.Ed 
in  a  measure  been  predetermined,  and  the  fur- 
nishing of  ample  water  for  such  capacii;.-  was 
the  basis  for  fixing  the  size  of  the  tunnel  .ind 
its  conduits. 

The  construction  of  the  tunnel  was  started 
by  sinking  a  shaft  through  the  earth  and  solid 
rock  at  a  point  about  50  ft.  east  of  the  station 
building,  and  then  excavating  through  the  rock 
from  this  point,  west  toward  the  station  and 
east  to  the  river.  Much  care  had  to  be  exer- 
cised in  driving  the  tunnel  toward  the  river, 
as  deep  fissures  extended  into  the  rock  at  sev- 
eral points,  and  to  strike  one  of  these  meant 
to   flood   the   job.      Precaution    was   taken    by 


drilling  small  test  holes  15  to  20  ft.  into  the 
rock  ahead,  and  this  proved  a  very  valuable 
safeguard,  as  the  course  of  the  tunnel  had  to 
be  changed  from  that  previously  determined, 
sloping  to  a  lower  elevation  so  as  not  to  run 
into  open  water  before  the  required  distance 
into  the  river  had  been  reached.  The  condi- 
tion governing  the  distance  ihc  intake  should 
extend  into  the  river  was  the  low  stage  of 
the  river. 

The  tunnel  shaft  has  a  cross  section  10x10 
ft.  and  it  is  sunk  to  a  depth  of  90  ft.  below 
the  ground  surface.  There  are  two  tunnels 
to  the  river,  both  beginning  at  the  shaft,  one 
extending  slightly  toward  the  north,  which  i» 
for  the  suction  water,  the  other  slightly  to- 
ward south  for  the  discharge.  .A  single  tun- 
nel leads  west  from  the  shaft  to  beneath  the 
station  building,  connecting  with  the  pump 
room  and  containing  both  the  suction  and  the 
discharge  conduits.  Each  tunnel  has  a  gen- 
eral cross  section  9x9  ft.  The  suction  tunnel 
extends  275  ft.  from  the  shaft,  which  is  75  ft. 
beyond  the  shore  line  at  low  water.  The  dis- 
charge tunnel  runs  2.12  ft.  out  from  the  shaft. 
Both  take  a  downward  slope,  and  at  the  ex- 
treme outer  ends  are  60  ft.  apart,  as  shown' 
in  Fig.  2.  The  top  of  the  north  or  suction 
tunnel  at  its  outer  end  has  an  elevation  of  47.3 
ft.  below  the  surface  of  the  river  at  low  water. 
The  rock  at  this  point  is  8  ft.  thick.  There  is 
a  layer  of  loose  rock,  sand  and  mud  about  19 
ft.  deep,  leaving  20  ft.  of  open  water.  The 
discharge  tunnel  ends  in  a  big  room,  which 
had  to  be  provided  for  the  installation  of  the 
large  tubes  it  contains.  Its  top  is  38.3  ft.  be- 
low low  water,  with  about  the  same  thickness 
of  solid  rock  and  loose  rock  and  sand  above 
as  has  the  north  tunnel. 

The  suction  conduit  in  the  north  tunnel  is  48 
ins.  in  diameter  and  is  constructed  of  rein- 
forced concrete.  The  south  tunnel  h?s  two 
conduits,  one  48  ins.  in  diameter,  of  rein- 
forced concrete,  similar  to  that  in  the  north 
tunnel,  and  which  is  the  discharge  condfit. 
The  other  is  of  18-in.  iron  pipe,  originally 
constructed  as  a  temporary  suction  conduit, 
has  been  continued  in  this  service  and  has 
since  been  encased  in  concrete. 

The  means  of  getting  water  from  the  ri\-er 
into  the  suction  conduits  is  through  strainer 
tubes,  one  end  connecting  with  the  conduit,  the 
other  extending  through  the  solid  rock  into 
the  sand  and  mud  above.  The  suction  tubes 
are  of  6-in.  standard  pipe,  and  that  portion 
extending  beyond  the  face  of  the  solid  rock 
is  8  ft.  long  and  perforated  with  7/16-in.  holes 
on  1-in.  centers,  the  outer  end  being  closed. 
The  placing  of  these  tubes  was  accomplished 
by  drilling  8%-in.  holes  into  the  solid  rock 
to  a  depth  of  4  ft.  Into  these  holes  pieces  of 
7-in.  pipe,  with  flange  and  valve  on  one  end. 
were  inserted  and  made  fast  bv  grouting  in 
with  cement.  With  the  7-in.  sleevs  and  valves 
securely  in  place  the  drilling  of  the  rock  was. 
continued  to  within  a  fraction  of  an  inch  of 
the  surface.  The  6-in.  strainers  were  then  in- 
serted into  the  openings  and  forced  through 
the  film  of  stone  left  on  the  surface  of  the 
rock  and  into  the  gravel,  sand  and  mud  above. 
The  strainers  were  pushed  into  place  by  means 
of  pushing  rods  and  a  hydraulic  jack,  and  to 
guard  against  their  being  pushed  beyond  the 
edge  of  the  solid  rock  the  distance  v;as  ac- 
curately predetermined  and  the  tubes  were  left 
extending  6  ins.  within  the  rock  to  keep  them 
from  washing  away.  The  placing  of  these 
strainers  was  a  very  delicate  part  of  the  work 
and  required  considerable  precaution,  but  it 
was  accomplished  without  an  accident  of  any 
kind.  There  are  18  such  stran.ers  in  the 
north  tunnel  and  four  of  them  in  the  south. 

The  connection  between  the  discharge  con- 
duit in  the  south  tunnel  and  the  river  was 
made  in  practically  the  same  way  as  that  of  the 
suction  strainers  just  referred  to,  but  the  dis- 
charge tubes  are  larger  and  fewer  in  number 
and  extend  further  into  the  river.  There  are 
three  of  these  tubes,  each  18  ins.  in  diameter 
and  27  ft.  long,  made  up  in  two  sections  with 
inside  coupling.  The  placing  of  such  large 
tubes  was  a  considerably  more  difficult  opera- 
tion than  the  placin.g  of  the  6-in.  strainers,  but 
it  was  accomplished  with  as  much  success. 
Short   holes,   24    ins.    in   diameter,    were    first 
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drilled  into  the  solid  rock.  Into  these  holes 
specially  constructed  cast-iron  sleeves,  with 
flange  and  2U-in.  gate  valve  on  one  end,  wen- 
placed  and  secured  with  concrete  grouting. 
With  the  sleeves  and  valves  securely  m  place, 
the  drilling  was  continufid,  but  in  this  case 
light  blasts  were  used  for  removing  the  rock, 
■^.s  a  further  precaution  against  a  flood  ot 
water,  while  pushing  the  large  pipes  into  t he 
river  a  stuffing  box  was  arranged  below  the 
valve,  so  that  when  the  pipes  were  inserted 
into  the  cast-iron  tubes  they  could  be  carefully 
packed,  and  any  water  breaking  through  into 
the  drilled  holes  could  not  flow  back  into  the 
tunnel  It  took  considerable  pressure  to  force 
the  large  pipes  into  place-at  times  almost 
equal  to  the  crushing  strength  of  the  pipes_ 
Thev  were  not  pushed  as  close  to  the  edge  of 
the  solid  rock  as  the  6-in.  strainers,  the  inner 
^■nd  of  the  pipes  remaining  withm  the  cast- 
tron  sleeve  to  give  them  a  bearing  and  also 
to  make  the  connections  more  water-tigh  as 
the  holes  in  the  rock  through  which  ihex 
passed  were  not  very  regular. 

\  test  was  made  on  a  section  of  the 
48-in  reinforced-concrete  conduits,  which  test 
showed  they  would  be  perfectly  tight  tip  to 
.50  lbs.  pressure  and  that  they  would  not  bursr 
at   150  lbs. 

The  operation  of  the  system  was  started  by 
usin<r  the  temporary  18-in.  suction  pipe.  Ihe 
1  ee  discharge  connections  to  the  river  had 
been  completed  first,  and.into  two  of  these 
strainers  made  of  U-.n.  pipe  21  ft.  long  were 
inserted,  connecting  to  the  temporary  sue  ion 
ppe  and  extending%bout  10  ft.  into  the  clear 
water  The  earlv  experience  with  these  strain- 
ers was  very  discouraging,  owing  to  the  im- 
mense amount  of  sand,  mud  and  refuse  ha 
came  through,  and  it  was  on  this  accoun  tha 
the  rc-ular  intake  strainers  were  made  of 
smaller  diameter  and  shorter  so  as  not  to 
extend  into  the  open  water,  the  idea  being  that 
the  water  filtering  through  the  mud  and  sand 
would  he  much  clearer  and  free  from  refuse. 
\fter  the  installation  of  the  permanent  suction 
tubes  one  of  the  larger  strainers  was  aband- 
oned, but  the  other  was  kept  in  service,  as 
the  smaller  tubes  did  not  admit  the  quantit\ 
of  water  that  was   anticipated. 

It  was  found,  after  the  system  was  in  opcra- 
iion  for  a  short  time,  that  the  flow  of  water 
decreased  very  rapidly,  caused  by  mud  and 
refuse  clogging  up  the  strainers.  1  o  over- 
come this,  air  connections  were  run  to  the 
strainers  for  blowing  them  out.  the  connection 
to  the  14-in.  strainer  being  fitted  up  with  an 
electricallv-operated  valve  controlled  from  the 
circulating-pump  room.  The  small  strainers 
are  blown  out  singly  by  hand  operation,  to 
flush  out  the  big  strainer  the  circulating  pump 
is  slowed  down,  thus  allowing  the  water  to 
flow  hack,  and  the  air  valve  opened  at  the 
same  time,  allowing  the  air  to  Wow  through 
the  strainer  for  a  few  seconds.  The  scheme 
works  very  successfully,  and  keeps  the  strain- 
ers from  choking  up. 

As  this  intake  system  is  now  being  operated, 
water  is  received  in  the  4a-in.  suction  conduit 
in  the  north  tunnel,  through  18  fi-in.  strainers, 
and  in  the  18-in.  suction  conduit  in  the  south 
tunnel,  through  one  14-in.  strainer  and  four 
6-in.  strainers.  The  discharge  of  the  system 
is  through  the  48-in.  conduit  in  the  south 
tunnel,  which  is  connected  to  the  river  through 
an  18-in.  tube.  The  system,  including  all  ex- 
■cavation,  conduit  and  pipe  work  and  all 
expense  in  connection  therewith,  was  com- 
pleted at  a  cost  of  $80,000. 


Method    of    Keeping  Fall    Block   on    a 

Derrick  from  Twisting  and 

Swinging. 

A  simple  method  of  keeping  the  fall  block 
on  a  derrick  from  twisting  is  used  by  the 
Cullen-Friestedt  Co.  of  Chicago  on  their  con- 
tract on  the  New  York  Barge  Canal  at  Buf- 
falo. .  ,       , 

As  shown  by  the  accompanying  sketcli  a 
cable  is  fastened  along  the  boom  with  about 
2  ft.  of  slack.  One  end  of  the  cable  is 
fastened  as  close  as  oossible  to  the  sheave 
near  the  end  of  the  boom,  and  the  other^end 
of   the   cable   is    fastened   about    10   or   lo    tt. 


The  prints  are  punched  on  the  edge,  to  re- 
ceive the  button  fasteners  which  hold  them 
together  in  the  desired  sets.  .A.  pliable  cloth 
and  paper  cover  of  a  size  slightly  larger  than 
the  prints  is  used  for  a  protection  and  binding. 
This  method  makes  it  possible  to  carry  a 
complete  set  of  prints  on  the  work  at  all 
times,  and  at  the  same  time  is  a  great  saving 
in  the  wear  of  the  original  tracing,  and  the 
cost  is  much  less  than  for  producing  the  large 
sized   prints. 


Stephen  M.  Hoyc,  president  of  the  New 
Jersey  &  Staten  Island  Railroad  Company,  an- 
nounces that  plans  arc  being  prepared  for  a 
tunnel  across  the  narrows  of  New  York  bay, 
"between  Staten  Island  and  Long  Island.  Mr, 
Hoye  says  that  the  tunnel  can  be  made  in  a 
year  at  a  cost  of  $0,000,000,  and  he  is  think^ 
4ng  of  having  a  road  wide  enough  for  both 
railway  tracks  and  carriages.  The  length  of 
such  a  tunnel  -would  be  about  two  miles. 
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A  Record  of  Cableway  Efficiency. 

A  letter  of  endorsement  recently  given  by  a 
high   official   of   the  Isthmian    Canal   Commis- 
sion to  the  operator  who  had  charge  of   the 
eight  Lidgerwood  Cableways  used  in  building 
the  Gatun  Locks  during  the  preceding  eleven 
.months  contains  incidentally  a  remarkable  rec- 
ord of  efficiency  of  the  cableways.     This  pass- 
age reads   as   follows:     "These   cableways   so 
far  as  delays  from  breakage  or  repairs  were 
concerned,  while  working  12y2  houi-s  per  day, 
have  lieen  kept  up  to  an  eflnciency  of  09  per 
cent."     That  is  to  say,  that  during  this  whole 
period  only  one  per  cent  of  time  was  lost  on 
account  of  making  repairs.     The  cableways  re- 
ferred to  are  eight  of  the  thirteen  cableways 
designed   and   built   by   the   Lidgerwood   Mfg. 
Co.  for  the  Isthmian  Canal  Commission.     The 
other   five  are   used    for   handling   the   broken 
stone    and    sand    for    the    concrete,    taking   it 
from  barges  and   delivering  it  to  the  storage 
yards  some  6(MI  ft.  away  on  the  average.     The 
total   to  be  handled  will  be  2,tt00,000  cu.  yds. 
of  broken  stone  and  1,000,000  cu.  yds.  of  sand. 
The    eight   cableways    for    building   the    locks 
are   used    for   placing  the   concrete    and   rein- 
forcement and  also  for  handling  forms.     They 
are    traveling   cableways    of       800    foot    span, 
operated    electrically.      They   are   handling   on 
every  workinq-  day  more  than  3,000  cu.  yds.  of 
concrete.      Up    to    June    4th    there    had    been 
placed   in   the  Gatun   Locks   and   its   auxiliary 
lilaiit    437,4011^    cu.    yds.    of    concrete.      The 
ami  Hint  placed  in  the  five  days  from  May  31st 
to    June    4th    inclusive    was    16,809    yds.,    an 
average  of  3,361  cu.  yds.  per  day. 


Derrick    Arranged    to    Pravent    Twisting    of 
Fall    Block. 

from  the  base  of  the  boom.  Two  flat  pieces 
of  iron  about  %x2  ins.  x  2  ft.  are  fastened 
together  with  two  sheaves  between  them, 
one  sheave  at  each  end,  as  shown  in  the 
sketch.  This  is  then  put  on  the  derrick  with 
the  slack  cable  and  the  fall  line  passing  be- 
tween the  sheaves,  as  shown  in  the  operation 
of  the  derrick.  This  guide  slides  up  and 
down  on  the  cables.  When  the  boom  is  be- 
ing lowered  the  guide  slides  up.  Besides  pre- 
venting the  twisting  of  the  blocks  it  also 
serves,  to  some  extent,  in  preventing  the  load 
from  swinging. 

A    Convenient     Method     for    Carrying 

Working  Drawings. 

It  is  always  necessary  to  have  working  draw- 
ings at  hand  on  any  engineering  work,  but  the 
size  of  the  prints  makes  it  inconvenient  to 
carry  them  around  on  the  job,  and  often  little 
details  are  not  attended  to  on  the  moment 
because  the  drawings  are  "in  the  office." 

Mr.  G.  D.  Holmes,  Chief  Engineer  Syracuse 
Intercepting  Sewer  Board,  has  adopted  a  meth- 
od by  which  a  complete  set  of  drawings  for 
each  division,  or  each  contract,  is  made  up  in 
book  form  (6x8-in.)  size,  and  is  available  for 
carrying  in  the  coat  pocket. 

The  tracings  on  all  the  work  are  of  a 
standard  size  and  the  lettering  on  the  tracings 
are  made  somewhat  large  for  being  photo- 
graphed. Plenty  of  dimensions  are  shown  on 
all  drawings  to  avoid  all  necessity  of  scaling. 

The  tracings  are  hung  in  the  window  and 
photographed  and  the  negative  is  used  for 
reproducing  any  number  of  prints. 


The  Relation  of  Depreciation  to  Gross 
Earnings. 

In  a  recent  paper  on  depreciation  of  pub- 
lic service  plants,  Leonard  Metcalf,  engineer, 
of  Boston,  makes  a  comparison  of  the  effect 
of  depreciation  charges  upon  annual  income 
in  the  case  of  gas  and  electric  companies  as 
contrasted  with  water  works  companies.  .As- 
suming for  the  sake  of  illustration  a  grav- 
ity plant  the  annual  depreciation  upon  which 
might  be  figured  at  1  per  cent  of  cost,  and 
comparing  this  with  an  electric  or  gas  prop- 
erty upon  wdiich  the  annual  depreciation 
amounts  to  5  per  cent,  let  us  see  briefly,  says 
Mr.  Metcalf  what  these  depreciation  items 
mean  to  these  corporations  in  reduction  of 
annual  income,  for  it  will  be  found  that  the 
effect  upon  income  is  not  at  all  in  the  ratio  of 
the  relative  amounts  of  depreciation,  based 
upon  the  cost  of  the  two  plans.  Attention  is 
particularly  called  to  this  fact  because  it  has 
sometimes"  been  assumed  that  the  amount  of 
depreciation  upon  water  works  property  is 
much  less  significant  than  that  upon  electric 
and  gas  properties  and  is,  in  a  general  way, 
commensurate  with  the  rate  of  depreciation 
upon  the  first  cost  of  the  property,  one-fifth 
more  or  less  as  shown  above.  But  such  is 
not  the  case. 

The  reason  for  this  difference  lies  in  the 
relative  amount  or  gross  annual  earnings  of 
these  two  classes  of  quasi  public  corporations 
liased  upon  the  value  of  the  property.  In  the 
water  works  plant  the  gross  annual  income 
Will  be  likely  to  lie  between  10  and  15  per 
cent  of  its  plant  value.  Thus  in  a  property 
valued  at  $100,000  the  gross  annual  income 
*  might  be  from  $10,000  to  $15,000.  Let  us  say. 
$12,000.  The  depreciation  upon  this  plant 
based  upon  the  reproduction  cost  of  the  plant 
would  be  something  less  than  $1,000.  We  may 
assume,   therefore,   that   the   annual   deprecia- 
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tion  will  amount  approximately  to  one-twelfth 
of   the   gross   annual    income. 

In  the  case  of  the  electric  or  gas  propcrtv, 
on  the  other  hand,  the  gross  annual  inconic 
will  exceed  30  or  even  40  per  cent  of  the 
\alue  of  the  property.  Assuming  a  gross  an- 
nual income  of  $40,000  upon  an  ^electric  plant 
valued  at  $100.00(».  the  assumed  annual  depre- 
ciation of  somethins'  less  than  $.j,000  would 
amount  to  V»,  more  or  less,  of  the  gross  in- 
come. It  appears  therefore  that  under  the  a.s- 
sumed  conditions  the  amount  of  the  annual 
depreciation  in  the  two  classes  of  plants  com- 
pared is  not  in  the  ratio  of  1  to  5  (corre- 
sponding to  its  percentage  of  cost  of  plant) 
hut  in  the  ratio  of  1/12  to  %.  that  is  two- 
thirds  instead  of  one-fifth.  Whatever  the  ex- 
act figures  may  be,  enough  has  been  said  to 
show  clearly  that  adequate  provision  must  he- 
made  in  the  earnings  of  rates  to  maintain 
the   integrity  of  investment  in  the  plant. 

Sharpening  and  Tempering  the  Miner's 
Tools.  - 

There  is  no  time  lost  in  sharpening  tools 
well.  But  good  time  is  lost  when  a  workman 
uses  dull  picks  or  drills,  because  there  is  extra 
call  on  his  energy,  and  he  is  even  then  unable 
to  accomplish  as  much  as  he  should. 

The  greatest  single  item  of  expense  in  min- 
ing is  drilling,  and  it  behooves  a  man  to  see 
that  his  employes  are  provided  with  tools 
whereby  they  can  do  this  work  to  the  best 
possible  advantage.  And  not  only  must  .one 
see  that  well-sharpened  tools  are  provided,  but 
that  employes  use  them.  More  than  once  I 
have  sent  an  employe,  found  working  with  dull 
tools,  to  the  shop  after  sharp  ones. 

The  proper  sharpening  and  tempering  of 
the  tools  is  of  such  great  importance  that 
every  person  furnishing  employment  to  miners 
should  know  from  practical  experience,  just 
how  to  do  it,  not  that  he  may  make  that  his 
business,  but  that  he  may  be  able  to  show  a 
blacksmith  who  doesn't  happen  to  be  as  skilled 
as  he  should  be  (and  somehow  it  seems  easy 
to  get  that  kind)  just  how  the  work  should  be 
done.  .A.gain.  there  are  times  when,  search  as 
he  may.  a  mine  operator  cannot  easilv  find  a 
good  blacksmith;  and,  if  the  boss  is' able  to 
take  a  turn  at  the  forge  himself  for  a  few 
days,  he  may  save  the  mine  from  the  necessity ' 
of  closing  down.  Men  soon  learn  when  the 
boss  is  independent  of  their  whims  and  ca- 
prices, and  are  careful  not  to  give  him  a 
chance  to  exercise  his  skill  and  show  them  that 
when  necessary  he  can  dispense  with  their  ser- 
vices. 

.\  cutting  tool  should  be  so  shaped  that  it 
will  do  good  execution,  also  it  should  be  sharp 
and,  more  important  still,  it  should  be  properlv 
tempered.  In  sharpening,  the  skilled  worker 
anus  to  heat  his  steel  gradually,  so  that  all 
parts  may  have  time  to  arrive  at  the  same  tem- 
perature, which,  in  an  ordinarv  fire,  ranges 
from  1.500  to  2700  degrees  F.  .-Vs  the  steel  is 
heated,  it  assumes  a  dark  red  color,  as  it  be- 
comes hotter  it  is  cherrv-red :  still  hotter,  it 
becomes  yellow ;  hotter  still,  it  reaches  what  is 
called  a  "white  heat."  The  heat  should  never 
be  beyond  the  yellow,  except  for  welding,  and, 
as  a  general  rule,  when  steel  ■  has  become 
cherry-red,  it  should  be  taken  from  the  fire. 
In  exceptional  instances  it  may  be  allowed  to 
become  yellow,  but  one  should' be  verv  careful 
not  to  overheat,  as  by  so  doing  the  small 
amount  of  carbon  in  the  steel  wihich  gives  it 
Its  tempering  quality,  mav  be  burned  out,  thus 
rendering  the  steel  valueless. 

In  sharpening  drill  bits,  the  blacksmith  han- 
dles his  steel  quickly  and.  giving  the  bit  a  few 
blows  on  one  side,  turns  it  over  and  gives  it  a 
few  on  the  other.  He  does  all  his  hammering 
ui  one  way.  and  after  he  has  once  Battened  the 
bit  he  is  careful  not  to  attempt  to  hammer  it 
back  to  a  square  or  a  round,  as  that  would 
.spoil  it.  The  steel  is  shaped  when  hot  and 
hammered  until  nearly  cold.  Steel  is  improved 
by  hard  work  on  the  anvil,  having  no  fibres 
to  be  sepp-ated  by  hammering  .  In  this  respect 
It  differs  from  iron.   The  rule  in  working  iron 

♦.An  ai-ticle  by  Matt.  W.  Alderson,  in  "Mining 
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is  "strike  while  the  iron  is  hot,"  and  to  that 
rule  should  be  added,  "Do  not  strike  when  it  is 
not  hot."  as  the  fibres  of  iron  are  easily  separ- 
ated, causing  the  iron  to  split,  if  it  is  ham- 
mered when  cold.  .Steel  expands  under  the 
intluence  of  heat,  and  hammering  it  as  it  cools 
makes  it  more  compact.  The  blows  must  not 
be  heavy.  The  lighter  the  blows  in  working 
steel  the  tougher  it  will  be. 

There  are  two  wavs  of  tempering  drills. 
Many  plunge  it  hot  from  the  forge.  While 
the  lemi)ering  cannot  be  quite  so  well  done, 
this  method  has  its  advantages,  but  to  temper 
successfully  in  this  way  one  must  be  a  good 
judge  of  color.  .\s  the  drills  arc  sharpened 
they  are  allowed  to  cool.  They  are  then  re- 
heated in  the  forge,  as  short  a  distance  from 
the  point  as  possible,  to  a  dark  cherry-red  and 
plunged  in  water,  the  drill  being  moved  about 
as  it  cools.  The  drill  will  be  hard  in  propor- 
tion to  the  degree  of  heat  to  which  it  has  been 
raised  before  cooling— the  hotter,  the  harder 
and  more  brittle.  The  object,  of  course,  is  to 
retain  the  highest  degree  of  hardness  simulta- 
neous with  a  valuable  degree  of  toughness. 
The  tempering  quality  of  steel  is  due  to  the 
pressure  of  %  to  1%  per  cent  of  carbon.  This 
carbon  is  thought  to  be  dissolved  bv  heat,  and 
to  be  held  in  place  by  cooling.  .V' bright  red 
to  the  steel  indicates  a  temperature  approach- 
ing 1000  degrees  F.,  a  dark  or  black  red  shows 
approximately  900  degrees  F.  If  drills  chip 
and  break,  it  shows  that  they  were  plunged  at 
too  high  a  heat,  and  the  remedy  is  obvious. 
One  prominent  authority  says :  "Heat  to  a 
dark  cherry-red  and  cool  in  a  very  strong 
brine  made  with  warm,  soft  water.  Do  not 
draw  the  temper.  The  drill  will  look  white, 
but  be  hard  and  tough." 

Some  temper  all  their  drills  with  a  draw 
temper,  and  in  reality  this  is  the  onlv  wav  to 
get  the  temper  of  a  bit  exactly  as  it  s'hould  be. 
On  being  taken  out  of  the  water  the  point  is 
rubbed  on  a  sand  board.  The  color  will  be 
gray.  In  a  short  time  it  will  exhibit  a  vellow- 
ish  or  straw  color.  The  books  say  that  the 
bit  should  be  replunged  on  this  color,  but  my 
experience  has  been  with  very  hard  rock  and 
bits  tempered  on  straw  color  will  lireak  in 
drilling  such  rock,  as  if  they  were  made  of 
glass.  Do  not  plunge  for  the  second  time  on 
straw  color,  but  wait  until  the  color  is  darker, 
what  is  called  copper  color,  and  -that  color  very 
pronounced.  If,  in  taking  the  bit  from  th'e 
first  plunge,  the  color  flows  to  the  point  rapidly 
it  has  not  been  sufficiently  cooled.  The  best 
temper  is  secured  where  the  color  changes 
slowly,  the  copper  tinge  coming  evenly  over 
the  whole  face  of  the  bit,  not  when  it  is'driven 
rapidly  to  the  point  by  the  darker  colors. 

The  novice  may  not  fin  dthese  directions  easy 
to  follow,  perhaps.  Tempering  is  something 
he  must  learn  by  experience.  In  other  words, 
he  is  in  the  position  of  the  Irishman  with  new 
boots,  who  remarked  that  he  "didn't  believe 
he  would  be  able  to  get  them  on  until  he  had 
worn  them  a  few  times."  By  experience  only, 
by  using  his  intelligence  and  observing  results 
can  a  man  hope  to  become  skilled.  If  in  tem- 
pering one  gets  the  bits  too  hard  or  too  soft, 
and  he  understands  whj',  he  is  enabled  to 
make  an  intelligent  change  the  next  time  he 
does  the  work. 

I  quote  a  few  su.ggestions  from  practical 
authorities  : 

"The  drill  should  be  heated  to  a  cherry  red, 
then  plunged  in  cold  water,  to  which  a  hand- 
ful of  salt  is  added.  Make  the  drill  bright. 
Draw  to  a  light-straw  color." 

"Quench  in  water  with  the  cold  chill  off." 

"In  order  to  lessen  the  risk  of  cracking 
during  the  quenching,  pour  oil  over  the  water 
to  the  thickness  of  a  card." 

"Rub  a  piece  of  soap  over  point  of  drills 
before  heating,  as  no  scale  is  then  'ormed 
and  they  come  out  clean  after  quenching." 

"Heat  the  tool  after  it  has  been  sharpened, 
taking  care  not  to  heat  it  above  a  dull  cherry- 
red." 

"Harden  at  the  lowest  heat  that  the  par- 
ticular kind  of  steel  will  take,  in  clean  water 
at  about  (30  degrees." 

"Heat  the  steel  at  a  low  red  heat,  so  as  not 
to  raise  a  scale.     Dip  in  a  brine  of  clear  salt 


and    water — I   quart   of    salt   to   10   quarts   i.i 
water." 

"Good  work  may  be  done  with  either  coal 
or  charcoal  as  fuel.  Coal  containing  much 
sulphur  is  inferior  to  charcoal." 

The  point  of  a  pick  should  be  long,  thin  and 
sharp.  Some  blacksmiths  make  the  point  a 
quarter  of  an  inch  across,  and  with  a  45- 
(Icgrcc  bevel,  like  the  point  of  a  framing 
chisel.  Good  work  cannot  be  done  with  such 
a  toq^.  A  well-shaped  point  is  one  which 
slopes  back  at  least  S  ins.  before  it  is  1  in. 
thick.  In  hard  ground  the  point  must  be 
sharp  so  it  will  enter  narrow  crevices.  In 
soft  ground  one  cannot  get  hold  of  enough 
ground  with  a  thick-pointed  tool  to  pay  for  the 
effort  expended  in  trying  to  get  it  loose. 

One  authority  gives  the  following  rule  for 
tempering  a  pick:  "Heat  in  the  flame  of  the 
fire,  using  great  care.  When  a  very  dull  red 
heat,  cool  in  rain  water  with  the  chill  taken 
oflf.  Let  down  to  a  blue  or,  if  it  should  be 
too  brittle,  a  little  lower."  Another  authority 
says :  "Leave  heat  enough  in  the  tool  to  run 
the  temper  down  to  a  required  hardness, 
which  is  shown  by  the  pigeon-blue  color." 

My  experience  in  late  years  has  been  with 
all-steel  picks  and  I  find  they  will  not  stand  ■ 
tempering  on  the  blue.  I  heat  to  a  dark  red, 
give  two  or  three  swirls  in  the  cooling  bath, 
and  let  the  blue  run  entirely  off  the  point  be- 
fore replunging. 

Hardies  and  chisels  for  cutting  iron  I  tem- 
per as  I  would  a  pick,  stopping  the  flow  on 
the  blue. 

Moils  are  tempered  the  same  as  drills. 

Gads  are  not  used  as  much  has  thev  should 
be.  largely  because  so  few  blacksmiths  know 
how  to  make  them.  As  they  are  most  fre- 
quently made  they  would  only  need  sharpen- 
ing to  make  splendid  moils  for  cutting  hitches 
in  soft  rock.  The  point  of  a  gad  should  be 
wider  one  way  than  the  other,  being  really 
somewhat  wedge-shaped,  and  it  should  slope 
back  4  ins.  where  the  steel  is  1  in.  or  more  in 
diameter.  Such  a  tool  must  be  tempered  soft, 
so  it  will  bend  rather  than  break.  Heat  to  a 
dark  red  and  let  the  blue  pass  off  the  point. 
If  too  brittle  when  thus  tempered,  try  the 
gad  without  dipping  in  the  tub.  Where  the 
atmo.sphere  is  such  that  a  gad  will  cool  quick- 
ly, it  will  sometimes  be  sufiicicntlv  hard  to 
stand  work  better  than  when  tempered. 

For  uniformity  of  results  in  tempering,  one 
needs  as  little  variation  in  the  light  as  possi- 
ble. Preferably  the  light  should  enter  a  shop 
from  the  north  side.  Steel  looks  hotter  in 
the  dark  than  in  the  bright  sunlight,  and  one 
must  govern   his   work  accordingly. 

The  Dike  from  Gatun  to  Mindi. 

In  past  rainy  seasons  when  the  Chagrcs 
River  was  in  flood  the  water  spread  over 
the  flat  land  at  Gatun  and  found  its  way 
to  the  sea  through  the  French  canal,  the 
Mindi  River,  and  by  overflowing  the  flats, 
ni  addition  to  the  main  stream  which  is 
carried  off  by  the  river  channel  proper  out 
past  Fort  San  Lorenzo.  A  fill  of  550,000 
cubic  yards  was  made  in  the  French  canal 
and  the  dredged  channel  of  the  American 
canal  during  the  floods  of  last  November, 
and  the  heavy  current  that  set  in  prevented 
the  free  use  of  the  French  canal  by  the 
material  barges  carrying  rock,  sand,  and 
cement  to  the  locks  at  Gatun. 

To  prevent  a  recurrence  of  last  season's 
experience,  and  to  protect  the  .American 
canal  for  all  time  against  fills  from  this 
source,  a  dike  has  been  built  from  the 
north  or  downstream  toe  of  Gatun  dam, 
practically  parallel  with  the  American 
canal,  to  a  hill  at  Mindi.  Thus  the  water 
that  flows  through  the  spillway  will  be  con- 
fined to  the  section  west  of  the  dike  and 
will  flow  out  to  sea  by  way  of  San  Lorenzo. 
The  dumping  of  material  was  be,gun  five 
nionths  ago  and  the  dike  is  now  practically 
finished.  It  is  one  and  one-half  miles  long 
and  extends  from  the  hill  in  the  center  of 
the  dam,  known  as  Spillway-  Hill,  to  one  of 
the  Mindi  hills.  The  top  at  the  dam  is  25 
feet  above  sea  level;  at  Mindi,  21  feet 
above,    and    the    ruling    height    is   20    feet.     ' 
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About  150,000  cubic  yards  of  miscellaneous 
spoil,  principally  from  the  lock  site  at  Ga- 
tun,  were  dumped  during  the  construction, 
which  was  carried  on  by  running  a  track 
through  the  swamp  and  jungle  and  raising 
it  as  the  dump  increased  in  height. 

The  west  or  river  side  of  the  dike  has 
been  covered  with  clay  which  will  act  as 
waterproofing.  The  ridge  of  rock  and 
earth  which  forms  the  dike  runs  through 
as  tangled  a  piece  of  swampy  jungle  as 
will  be  found  on  the  Isthmus,  rich  in  plant 
and  insect  life  and  made  noisy,  when  a  hu- 
man being  disturbs  the  place,  by  the  chat- 
tering of  monkeys  and  the  screeching  of 
paroquets.  At  the  point  where  the  dike 
crosses  the  old  river  channel  it  was  broad- 
ened into  a  substantial  dam  of  rock  and 
earth. 

Twenty-five  feet  above  sea  level  was 
made  the  controlling  height,  because  it  is 
not  believed  that  the  water  will  rise  above 
that  point  even  in  the  highest  flood.  In  the 
historic  flood  of  1879  a  record  of  23  feet 
above  sea  level  was  made  at  Gatun,  but  this 
may  not  be  accurate  because  the  recording 
was  not  systematic.  In  November,  1909,  22 
feet  were  recorded  at  Gatun.  Since  the 
water  has  been  confined  in  the  lake  at 
about  10  feet  above  sea  level  and  forced  to 
flow  through  the  spillway  of  the  dam, 
none  of  the  old  records  are  infallible  as  a 
guide  to  future  floods.  The  surface  of  the 
stream  running  through  the  spillway  at  low 
water  is  about  14  feet  above  sea  level.  It 
is  believed,  however,  that  the  dike  is  higher 
than  the  water  is  likely  to  rise  north  of 
the  dam.  In  order  that  it  may  be  raised 
higher,  in  case  the  water  should  go  above 
20  feet  during  the  construction  of  the 
canal,  the  track  will  be  left  on  the  dike  so 
that  spoil  can  be  dumped  there  at  any 
time. 


In  a  paper  read  before  the  Central  Railway 
Club,  at  Bufifalo,  on  May  3,  Mr.  Frederick 
Darlington  stated  that  estimates  recently  pre- 
pared .for  the  electrification  of  about  100 
miles  of  single-track  railroad,  with  about  25 
miles  of  side  tracks  and  with  heavy  grades  to 
be  climbed  and  very  heavy  and  frequent  trains 
to  be  handled,  show  the  total  cost  of  direct- 
current  transmission  and  distribution  appar- 
atus, including  sub-stations,  to  be  $2,381,000, 
and  for  single-phase  alternating  current  with 
transformer  stations  $1,011,000.  This  was  fig- 
ured for  1,500  volts  on  a  third  rail  for  direct 
current  and  11,000  volts  on  an  overhead  trol- 
ley for  single-phase  current.  The  difference 
in  cost  of  the  two  distribution  systems  is 
$1,370,000.  However,  the  single-phase  loco- 
motives for  the  same  railroad,  would  be  more 
costlv  than  direct-current  locomotives  by 
about  $374,500,  but  this  amount  is  only  about 
one-quarter  of  the  difference  in  the  cost  of 
the    transmission    and   distribltion    appliances. 


In  connection  with  an  investigation  of  the 
cost  of  mill  buildings,  Charles  T.  Main,  mill 
engineer  and  architect,  of  Boston,  has  estab- 
lished some  interesting  relations  between  the 
size  of  a  building  and  its  cost.  He  shows  that 
there  is  an  immediate  decrease  in  cost  as  the 
width  is  increased,  due  to  the  fact  that  the 
cost  of  the  walls  and  outside  foundation, 
which  is  an  important  item  of  cost,  relative 
to  the  total  cost,  is  decreased  as  the  width 
increases.  For  example,  supposing  a  3-story 
building  is  desired  with  30,000  sq.  ft.  on  each 
floor.  If  the  building  were  600x50  ft.  its  cost 
would  be  about  99  cts.  a  sq.  ft.  If  the  build- 
ing were  400x75  ft.,  its  cost  would  be  about  87 
cts.  a  sq.  ft.  If  the  building  were  300x100  ft., 
its  cost  would  be  about  83  cts.  a  sq.  ft.  If 
the  building  were  240x125  ft.,  its  cost  would 
be  about  80  cts.  a  sq.  ft.  Of  course  the  exact 
figures  as  to  cost  will  vary  year  by  ye^r  and 
with  the  locality,  but  the  relative  values  will 
remain  practically  constant.  The  minimum 
cost  per  square  foot  is  reached  with  a  4-story 
building.  A  3-story  building  costs  a  trifle 
more  than  a  4-story.  A  1-story  building  is  the 
most  expensive. 


Personals. 

Mr.  W.  M.  Vigal  has  been  appointed  Terminal 
Engineer,  in  ctiarge  of  construction  at  Tampico, 
Mex.,   for   tiie  National  Railways   of   Mexico. 

Mr.  Mortimer  D.  Metcalf,  of  New  Yorli  City, 
lias  been  appointed  Deputy  State  Architect  of 
New  York,  succeeding  Mr.  Frank  Oliver,  re- 
signed. 

Mr.  D.  A.  McLean,  a  contractor  on  the  Grand 
Trunk  Pacific  Ry.,  Regina  to  Griffin  branch,  was 
found  dead  early  this  month  in  a  slough  near 
Cedoux.     It  is  thought  he  committed  suicide. 

Mr.  A.  H.  Graham,  Engineer  in  charge  of  the 
$2,000,000  improvements  being  made  at  Grafton, 
W.  Va.,  and  vicinity  by  the  Baltimore  &  Ohio 
Ry..  was  badly  injured  early  this  month  and  is 
now  in  the  City  Hospital  at  Grafton  suffering 
from  a  fractured  skull. 

Mr.  William  Van  Vieck  Lidgerwood.  repre- 
sentative of  the  Lidgerwood  Manufacturing  Co. 
at  London.  England,  died  July  27  in  that  city 
after  an  illness  of  several  months.  Mr.  Lidger- 
wood was  7S  years  old  and  a  brother  of  the  late 
John  H.  Lidgerwood.  treasurer  of  the  Lidger- 
wood Manufacturing  Co.  of  New  York  City. 

Mr.  John  C.  Sheridan  has  resigned  his  position 
as  Chief  Engineer  for  the  Department  of  High- 
ways in  Brooklyn,  N.  Y.,  and  will  become  Chief 
Engineer  and  General  Manager  for  the  Cranford 
Contracting  Co.  of  Brooklyn,  N.  Y.  Mr.  Sheri- 
dan's resignation  will  take  effect  on  Sept.  1. 
Mr.  Sheridan  entered  the  department  ten  years 
ago. 

General  Oliver.  Acting  Secretary  of  War.  has 
appointed  the  following  board  of  engineers 
charged  with  the  responsibility  of  raising  the 
battleship  Maine  in  Havana  harbor  and  remov- 
ing the  bodies  which  may  be  recovered  to  Ar- 
lington National  Cemetery:  Col.  William  M. 
Black.  Lieut. -Col.  Mason  M.  Patrick  and  Capt. 
Harley  B.  Ferguson. 

Mr.  E.  T.  Archer,  of  Archer,  Rollins  &  Co.. 
Consulting  Engineers,  of  Kansas  City,  Mo.,  has 
severed  his  connection  with  that  firm  and 
opened  an  office  as  a  consulting  engineer  at 
426-27  Beals  Bldg.,  Kansas  City,  Mo.  Mr.  W.  B. 
Rollins  and  Mr.  H.  C.  Westover,  of  the  firm  of 
Archer,  Rollins  &  Co.,  have  formed  a  new  firm 
to  be  known  as  Rollins  &  Westover.  Consulting 
Engineers,  with  offices  at  534-35  Beals  Bldg., 
Kansas  City,  Mo. 

The  U.  S.  Civil  Service  Commission,  Wash- 
ington, D.  C,  will  hold  an  examination  on  Aug. 
24-25.  1910.  to  secure  eligibles  from  which  to 
make  certification  to  fill  a  vacancy  in  the  posi- 
tion of  marine  engine  draftsman,  $1,800  per  an- 
num. Office  of  the  Chief  of  Engineers.  War  De- 
partment, and  vacancies  requiring  similar  quali- 
fications as  they  may  occur,  unless  it  shall  be 
decided  in  the  interest  of  the  service  to  fill  the 
vacancy  by  reinstatement,  transfer  or  promotion. 

Mr.  S.  P.  Cobb.  Associate  Eingineer  •  of  .  the 
Rochester  Railway  &  Light  Co..  of  Rochester,  N. 
Y.,  and  Secretary  of  the  Rochester  Engineering 
Society;  Mr.  A.  E.  Hibner  and  Mr.  john  N. 
French,  also  connected  with  the  engineering 
department  of  ihe  railway,  have  resigned  their 
positions.  Mr.  Cobb  will  take  charge  of  the 
gas  department  of  the  Albany  Southern  R.  R. 
and  will  have  his  headquarters  in  Albany.  The 
company  operates  a  trolley  line  and  controls  gas 
plants  in  Hudson  and  Rensselaer.  Mr.  Hibner 
and  Mr.  French  will  inauguratee  a  department 
of  consulting  engineers  with  the  Toronto  Elec- 
tric Light  Co.,  with  headquarters  in  Toronto, 
Ont. 

Arthur  J.  Wolfe,  of  159  North  Nineteenth 
Street,  Columbus.  O.,  has  been  appointed  chief 
engineer  of  the  Scioto  Valley  Traction  Com- 
pany, vice  Mr.  Julian  Griggs,  resigned.  Mr. 
Wolfe  has  been  with  the  traction  company  since 
its  organization  and  located  the  tracks  when 
the  line  was  built  down  the  Scioto  Valley. 
Later,  when  the  road  was  e.xtended  to  Chilli- 
cothe.  he  was  made  resident  engineer  at  Kings- 
ton, and  following  that  was  made  assistant 
engineer,  which  position  he  has  held  for  four  or 
five  years.  His  new  position  gives  him  charge 
of  engineering  work  for  the  entire  road  from 
Lancaster  to  Chillicothe.  His  headquarters  will 
be  in  Columbus. 

Mr.  R.  N.  Begien,  formerly  Division  Engineer 
at  Philadelphia  for  the  Baltimore  &  Ohio  R.  R., 
recently  made  assistant  to  the  chief  engineer, 
has  been  honored  by  being  presented  with  a 
liandsome  gold  watch  by  his  former  assistants 
and  associates  on  the  Philadelphia  division  as  a 
token  of  the  good  will  and  Ivind  regard  they 
have  for  him.  The  watch  was  especially  im- 
ported, and  is  said  to  be  without  a  duplicate  in 
this  country.  Before  coming  with  the  Baltimore 
&  Ohio  R.  R.  Mr.  Begien  was  connected  with  the 

B.  F.  Sturtevant  Company,  of  Boston;  saw  ser- 
vice in  the  United  States  Navy,  and  was  in 
charge  of  surveys  in  Nicaragua  for  both  the 
United  States  Nacaraguan  and  Isthmian  Canal 
Commissions.  He  has  been  associated  with  the 
District  Electrical  Engineer,   of  Washington,   D. 

C.  and  was  engaged  on  the  construction  of  the 
Quito  and  Quayaquil  Railroad,  in  Ecuador, 
South  America.  In  1903  Mr.  Begien  came  with 
the  Baltimore  &  Ohio  R.  R.  Co.  as  assistant  en- 
gineer in  the  construction  department.  Until 
190S  he  was  engaged  in  developing  certain  pro- 
jected improvements  as  well  as  taking  part  in 
the  construction  of  the  new  union  terminal  at 
Washington.  D.  C.  Until  recently  made  assist- 
ant to  the  chief  engineer,  he  was  stationed  at 
Philadelphia  as  division  engineer  of  the  Phila- 
delphia division  of  the  Baltimore  &  Ohio  R  R 
Co. 


Catalogs  Worth  Having  . 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i,  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Battery  Charging  Rheostats.— Cutler-Hammer 
Mfg.  Co.,   Milwaukee,  Wis. 

The  battery  charging  rheostats  described  and 
illustrated  in  this  booklet  are  designed  to  meet 
every  ordinary  requirement  of  battery  charging 
service.  To  meet  unusual  conditions  we  are 
prepared  to  design  and  build  special  apparatus, 
but  it  is  believed  that  the  standard  construc- 
tions here  shown  will  be  found  suitable  for  most 
classes  of  automobile  charging  and  storage  bat- 
,   tery   service. 

Hoisting    and    Conveying    Machinery C.    W. 

Hunt  Co.,   New  York,  N.  Y. 

This  catalog  is  intended  to  briefly  describe 
the  various  types  of  machinery  which  we  build. 
The  descriptions  are  only  outlines,  and  fuller 
information  either  by  catalogs  or  by  correspond- 
ence will  be  given  upon  inquiry.  Illustrations 
of  various  plants  are  given  on  the  last  pages  of 
this  book,  showing  varied  applications  of  our 
machinery.  They  are  useful  tor  the  suggestions 
they  offer  in  helping  to  solve  important  ques- 
tions that  are  likely  to  arise  when  seeking  some 
method  to  reduce  the  cost  of  manufacture  or 
to   increase   the  output  of   the   works. 

Steel  Derricks  and  Drilling  Machines. — Carne- 
gie Steel  Co..  Pittsburg,  Pa. 

This  is  a  first-class  technical  article  on  steel 
well  drilling  derricks,  with  useful  illustrations. 
Any  person  interested  in  this  class  of  structure, 
either  from  the  structural  engineering  or  well 
drilling  point  of  view,   should  secure  a  copy. 

Friction  Clutches.  —  The  Hill  Clutch  Co., 
Cleveland,  O. 

This  pamphlet  explains  the  uses  and  advant- 
ages of  friction  clutches  and  illustrates  and 
describes  a  great  variety  of  clutches  of  the 
make  named.  Tables  of  sizes  are  given;  also  a 
great  variety  of  tables  useful  to  the  mechanical 
engineer. 

Wilson  Flare  Light. — United  States  Marine 
Signal  Co..  New  York,  N.  Y. 

The  Wilson  flare  light  is  a  powerful,  auto- 
matic, portable  light  produced  by  acetylene  gas, 
the  candle  power  of  which  varies  from  1.000  to 
S.OOO,  according  to  the  size  of  the  apparatus. 
It  is  especially  designed  for  use  in  connection 
with  all  kinds  of  outdoor  construction  work,  al- 
so in  mines  and  tunnels.  To  contractors  and 
railway  companies  particularly  it  is  an  exceed- 
ingly useful  apparatus.  For  all  open  air  pur- 
poses where  a  powerful  portable  light  is  re- 
quired the  apparatus  will  be  invaluable.  It  is 
intended  to  replace  oil  lights,  wliich  are  much 
more  costly,  as  well  as  being  very  troublesome 
and  inefficient. 

Raymond  Concrete  Piles — Raymond  Concrete 
Pile  Co..  New  York  and  Chicago. 

This  volume  is  a  useful  technical  publication, 
being  a  treatise  on  concrete  piles  of  the  type 
named.  The  subject  is  discussed  under  the  fol- 
lowing headings:  The  Development  of  the  Con- 
crete Pile;  The  Most  Widely  Used  Type  of  Con- 
crete Pile;  Local  Conditions  Determine  Type  of 
Pile  to  be  Used;  The  Method  of  Making  and 
Placing  Raymond  Piles;  The  Shell;  The  Core; 
Assembling  the  Shell;  Placing  the  Shell;  Filling 
the  Shell;  Reinforcing  the  Pile;  Standard  Sizes; 
The  Basis  of  the  Superiority  of  the  Raymond 
Pile;  The  Function  of  the  Shell;  The  Import- 
ance of  Protecting  the  Setting  Concrete 
Against  Distortion;  Speed  in  Placement;  In- 
specting the  Pile  Before  Completion;  Testing 
the  Carrying  Capacity;  The  Advantage  of  the 
Tapering  Shape;  Comparative  Tests  of  Piles  of 
Varving  Tapers;  The  Economy  of  Tapering 
Piles;  Where  Straight  Piles  are  Preferable; 
How  Straight  Piles  Increase  the  Cost  of  Foun- 
dations; The  Economy  of  Concrete  Piling;  Why 
Concrete  Piling  is  Superior  to  Wood  Piling; 
The  Disadvantages  of  Wood  Piling;  The  Basis 
of  Comparison  Between  Wood  and  Concrete  Pil- 
ing; The  Difficulty  of  Establishing  Standard 
Prices  of  Concrete  Piles;  The  Reason  for  the 
Greater  Carrying  Capacity  of  Concrete  Piles; 
Concrete  Piles  Independent  of  Permanent 
Water  Line;  The  Cause  of  Decay  of  Wood  Pil- 
ing; Importance  of  Constant  Saturation  of  Wood 
Piling;  Conditions  that  Menace  Constant  Satu- 
ration; Influence  of  Water-Line  Upon  Cost  of 
Piling;  Saving  in  Time  Effected  Through  the 
Use  of  Concrete  Piles;  The  Advantages  of  Con- 
crete Piles  Over  Spread  Foundations;  Some  Il- 
lustrations of  the  Initial  Economy  of  Raymond 
Piles;  U.  S.  Naval  Academy.  Annapolis;  Rein- 
forced Concrete  Conduits;  Specifications  for 
Raymond  Piles;  Concrete  Docks,  Bulkheads  and 
Similar  Structures;  The  New  Atlantic  CitJ^ 
Boardwalk;  The  Missouri  River  Revetment; 
The  New  Baltimore  Docks;  The  Advantages  of 
Concrete  Docks  and  Bulkheads;  The  American 
Tobacco  Company's  Bulkheads;  The  Interna- 
tional Harvester  Company's  Bulkhead;  The 
Maryland  Steel  Company's  Ore  Dock;  Some 
Users  of  Raymond  Piles. 
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The  principal  government 
The  contract  let  recently    appears 

,^   .  ...        to  be  the  one  for  extending 

DomgS   of  the     the   Dry  Dock  No.  3  at   the 
Week.  "''^>'    y^'''''     Norfolk,    Va. 

William  L.   Miller,   1!)  Milk 
St..    Boston,   Mass.,  secured 
the  contract  at  $.5.5.3,, t<8._The   National   Rail- 
ways of  Mexico  has  just  placed  an  order  for 
1.5,000   tons    of   8.5-lb.    steel    rails    in    Belgium 
The  prnicipal  feature  of  interest  in  this  item 
is  the  report  (unconfirmed)  that  an  American 
company  olfered   to   supply   the   rails  at  $-JlJ.50 
per  ton.— Preliminary  estimates  of  the  Cana- 
dian   government    engineers    set    the    cost    of 
deepening    the    Saskatchewan    River    to   make 
navigation  possible  between   Edmonton,   Alta., 
and  Winnipeg,  Man.,  a  distance  of  1,-500  miles, 
at  $1.5,000.000.     It  is  said  that  the  project  may 
be  undertaken  next  year.— The  second  dam  of 
the  Canadian  government's  Ottawa  River  stor- 
age system  has  been  linished  by  the  contract- 
ors  and   turned   over   to   the   engineers.     This 
dam  is  situated  at  one  end  of  one  of  the  out- 
lets of  Lake  Kipewa,  lying  about  9  miles  east 
of   the   Ottawa   and    discharging   into   it   at   a 
point    about    300    miles    up    stream    from    the 
capital.     The   entire   storage  scheme  calls   for 
4-5  dams  located  throughout  an  area  of  4.5,000 
square  miles,  controlling  all  the  important  lake 
expansions  and    feeders   of  the  upper  reaches 
of   the   Ottawa   River  and  regulating  the  How 
of  the  Ottawa  for  60O  miles  troni  its  course.— 
Several    fair    sized    ditch    and   levee   contracts 
were  let  during  the  past  week.     Among  these 
may  be  noted  the  following :     The  Canal  Con- 
struction Co.,  188  Madison  St..  Chicago,  111.,  at 
$01,5)41,   for  constructing  the  Garretson  drain- 
age ditch  in  Woodbury  County,  la.;  Hearin  & 
Ryan,  New   Orleans.   La.,  at  $50,808,  for  con- 
structing 334,000  cu.  yds.  of  levee  work  in  the 
Lower  Tensas  Levee  District ;  Lowrance  Bros. 
&  Co.,  Memphis,  Tenn.,  at  20.4  cts.  per  cu.  yd., 
for  226,000  cu.  yds.  of  levee  work  in  the  Up- 
per Yazoo  Levee  District. — Two  large  electric 
railway    propositions    seemed    to    have    about 
reached   the    final    stage   of    promotion    work. 
These  are  the  Chicago  &  Wisconsin  Vallev  R. 
R.   and  the   St.   Louis  &  Kansas  City  Electric 
Ry.    Co.     The   latter   company   is   reported  1o 
have  placed  a  $1-5,000,000  bond  issue  in  France 
and  the  prospects  are  said  to  be  good  for  the 
commencement  of  construction  work  this  fall. 
The    road    will    cost    about   $12,000,000.      The 
Chicago  &  Wisconsin  Valley  R.  R.  is  also  said 
to  be  planning  to  have  construction   work  on 
the  first  section  started  this  fall.     This  road  is 
to    be    130   miles   long   and   will   exttnd    from 
Madison,  Wis.,  to  Stevens  Point,  Wis.     It  will 
cost  about  $-3,-387,000,  and  is  to  be  built  by  the 
Western  Indiana  Construction  Co.,  0  Sherman 
St.,    Chicago,    111.— Among    the    railroad    con- 
struction contracts  let  recently  are  the  follow- 
ing: C.  L.  Merritt,  Pensacola,  for  the  last  ten 
miles    of   the   Pensacola,   Mobile   &   New    Or- 
leans   Ry.,   the    work   being   located   north   of 
Daphne,    Ala.;    Claibourne,     Johnston    &    Co., 
Baltimore,   Md.,   for  the  construction   of   four 
spur  tracks  for  the  Western   .Maryland  R.  R. 
from   Thomas,   W.   Va.,   to  the   mines   of   the 
Davis   Coal   &  Coke   Co.;  John   L.   O'Connor, 
Knoxville,  Tenn.,  for  constructing  a  two-mile 
terminal  spur  at  Athens,  Tenn.,  for  the  Athens 
&  Tellico  R.  R. ;  J.  N.  Gillis  &  Son,  Brewton, 
Ala.,  for  extending  the  line  of  the  Mississippi 
Eastern  R.   R.  northeast  into  the  timber  belt ; 
Foley,  Welch  &  Stewart,  St.  Paul,  Minn.,  for 
20  rniles  of  track  to  be  built  for  the  Canadian 
Pacific    Ry.    between    Carmangay    and    Alder- 
syde.  Alberta;   C.   E.  Deakin,   Montreal,  Que., 
for  the  $1,000,000  station  and  office  extension 
of  the  Canadian  Pacific  Windsor  St.  station  at 


Montreal,  Que.— Bids  are  now  being  asked  bv 
the  city  of  New  Orleans  for  the  construction 
of  the  large  reinforced  concrete  sea  wall  at 
the  west  end  of  the  city,  mentioned  some  time 
ago  in  this  paper.  The  sea  wall  is  to  be  about 
2,700  ft.  long  and  14  ft.  high  and  will  rest  on  a 
pile  foundation.  Bids  are  to  be  opened  Sept. 
19.  Bids  will  be  received  at  the  same  time 
for  filling  in  with  earth  for  the  bed  of  Lake 
Poiitchartrain,  this  work  including  400.000  cu. 
yds.  of  earth.  W.  J.  Hardee  is  citv  engineer 
of  New  Orleans,  La. 


Why 


Left. 


The  cook  of  a  construc- 
tion camp  is  a  personage  of 
11"  small  importance.  Upon 
the  Cook  him  devolves  the  task  of 
IJrcparing  the  food  for 
many  hungry  men,  and 
uuich  depends  on  whether 
he  does  his  work  well  or  badlv.  If  he  does 
his  work  well  he  is  the  most  popular  person 
about  the  camp;  but  if  he  falls  down  on  his 
job  he— but  read  below  what  happened  to  a 
cook  of  this  kind  in  a  railway  grading  camp 
in  Texas.  This  cook  quit  a'fter  the  week's 
work  and  the  contractor  refused  to  pav  him 
for  what  he  had  done.  The  cook  brought 
suit^  to  recover  a  week's  pay  and  when  the 
case*  was  brought  to  trial  he  gave  the  follow- 
ing version  of  why  he  threw  up  his  job:  "I 
went  out  to  the  camp  on  .\londav  and  began 
work  the  next  day.  I  didn't  have  any  trouble 
Tuesday,  except  that  some  of  the  men  wanted 
to  know  if  f  hadn't  made  a  mistake  and  given 
them  dish  water  in  place  of  coffee.  I  hadn't 
made  no  mistake.  The  next  day  everything 
was  all  right  until  after  supper  and  then  three 
or  four  of  the  men  came  round  and  asked  me 
if  I  wasn't  going  to  take  a  vacation  soon. 
Thursday  I  gave  them  a  line  bunch  of  grub, 
but  after  supper  a  big  teamster  came  to  the 
cook  tent  and  hit  me  several  times.  He  said 
he  had  broken  a  tooth  on  a  button  which  was 
in  his  pie.  Six  or  seven  other  men  also  took 
a  hand  and  they  shook  me  up  considerable. 
They  told  me  to  beat  it  while  my  wind  was 
good.  The  next  morning  when  1  got  up  1 
found  that  some  one  had  stolen  my  pants.  I 
had  another  pair  though.  I  didn't  have  no 
trouble  that  day.  but  in  the  evening  a  lot  of 
men  pulled  me  out  of  my  bunk,  threw  a  lot 
of  water  on  men  and  told  me  to  get  out.  Sat- 
urday I  gave  them  pie  three  times  and  baked 
some  raised  biscuits.  After  supper  some  of 
the  men  got  mad  at  something  and  grabbed 
me  and  tied  me  on  a  wheeled  scraper.  They 
put  a  bushel  basket  on  my  head  and  a  lot  of 
them  pulled  me  all  around  the  camp.  Then 
they  started  the  scraper  down  the  hill  with 
me  on  it.  Down  1  went  into  the  creek  and 
got  all  wet.     I  got  mad  then  and  quit," 


When  on  Nov.  4,  1(<2.5,  the 

TViP   MarrVi       '"■^'    "^"^^    traveling    along 
ine   marcn      ,1,^.      g^ie      Canal     reached 


of 


New   York   it   was  thought 


Progress         "'^'  ""^  '^"^'  P'='''«''"''o"  '" 
°  canal  construction  had  been 

reached.  But  8-5  years 
brings  many  changes  even  in  the  construction 
of  canals.  Perhaps  no  better  illustration  of 
this  march  of  progress  or  clearer  contrast  be- 
tween the  old  and  new  can  be  given  than  by 
comparing  the  lock  tender  of  the  original  Erie 
Canal  with  his  brother  of  the  present  Barge 
Canal.  The  old  time  lock  tender  might  have 
been  seen  with  his  back  against  a  great  bal- 
ance-beam and  his  feet  braced  against  a  cleat- 
ed  pathway,  straining  every  muscle  to  close 
one  of  the  gates,  then  running  across  a  bridge 
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over  the  lock  to  close  the  opposite  gate,  next 
racing  to  the  other  end  of  the  lock  and  out 
upon  the  gates  to  seize  and  raise  the  valve 
lever,  and  after  the  boat  had  been  raised  or 
lowered- repeating  the  operation  all  of  which 
had  to  be  performed  by  main  strength  at  each 
lockage  an<l  even  then  only  30  Ions  of  cargo 
had  been  locked  through.  On  the  new  Barge 
Canal  the  lock-tender,  at  his  operating  stand 
near  one  of  the  hollow  quoins,  will  throw  suc- 
cessive switches,  first  to  open  the  buffcr-hcaiu 
and  gates  for  the  incoming  vessel,  then  to 
draw  into  the  lock  by  means  of  a  capstan  tlic 
boat,  or  perhaps,  a  pair  of  traveling  tandem 
or  a  fleet  of  flour,  with  their  loads  of  .3,000 
tons  or  more  to  the  pair  or  fleet.  .Another 
switch  will  open  the  valves  for  filling  or  empty- 
ing the  lock.  Ijoth  gates  and  valves  being  con- 
trolled from  either  side  of  the  lock  without 
crossing  over,  and  all  of  these  operations  will 
.be  performed  by  electrically-driven  machinery, 
the  power  being  generated  in  a  near-by  power 
house,  where  the  head  of  water  created  at  the 
lock  will  be  utilized. 


The  commission   form  of 

xua  r««,™;o^;,^« ''''^'        government,         first 
The  Commission  |„„„g,,°j„j„  ,,^i„g-  ^^^,g^, 

Form   of         years      ago     at     Galveston, 

Government,     '■^■^jv-'''   '"•="  '!^^  ^''^"'"^ 
conditions  prevailing  as  the 

result  of  the  tidal  wave  that 
swept  away  the  greater  part  of  the  city,  seems 
to  have  gained  a  firm  foothold  in  this  coun- 
try. Over  70  municipalities  now  have  some 
form  of  commission  government,  the  latest 
ad<!itions  to  the  list  being  Muskogee.  Okia;, 
and  Columbia,  S.  C.  The  citizens  of  Birming- 
ham, .Ala.,  have  voted  8  to  1  in  favor  of  the 
plan,  and  two  other  Alabama  cities,  Mobile 
and  Montgomery,  now  have  the  matter  under 
adv'semcnt.  In  the  south,  possibly  because  of 
the  absence  of  an  opposition  party,  the  mcve- 
mcrt  seems  to  be  making  its  greatest.,  head- 
way. The  citizens  of  three  cities  in  Tennessee 
— Chattanooga.  Knoxville  and  Nashville — are 
now  agitating  the  adoption  of  such  a  system, 
and  a  vigorous  campaign  for  the  new  form  of 
city  government  is  being  carried  on  at  Pensa- 
cola, Fla  The  citizens  of  Richmond.  Va., 
.Asheville,  N.  C.  and  Charleston.  S.  C,  are, 
also  taking  .steps  to  do  away  with  the  present 
form  of  municipal  government  in  these  cities. 
Tentative  discussion  of  the  matter  is  also  be- 
ing carried  on  at  Baltimore,  Md. 


The  Surveyor  states  that 
the      Ogmore     and      Garw 
Please  Council,    England,    has    re- 

Remit,  'eived   the   following  claim. 

■  I  beg  to  send  my  claim  to 
\  ou.  You  know  very  well 
what  for  When  I  owe  you 
money,  you  are  sending  very  sharp  letters  to 
me.  L'nderstand  it  is  my  turn  now-.  You  know 
alright  that  you  have  put  a  manole  and  a  long 
string  of  pipes  in  my  garden.  A  bominabul 
stink  from  that  there  manole.  and  you  think 
I've  no  claime  agin  you.  You  pay  up.  and 
very  quick.  Now  I  want  £1-5,  'cos  I  am  goii!_ 
on  my  holidays.  I  know  I  owe  you  ,£3.  Yor. 
take  it  out,  and  send  me  £13,  and  I  will  be 
off  next  week. 


Church  &  McCoy  Co.,  St.  Paul,  Minn.,  has 
started  work  on  its  contract  for  tunneling 
under  the  Spokane  River  for  about  a  quarter 
of  a  mile  west  of  the  upper  falls  in  the  busi- 
ness district  of  Spokane  for  the  Washington 
Power  Co.  Four  water  wheels  of  1,000  kilo- 
watt capacitv  will  be  installed  to  generate 
-53,-500  hp. 
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Alabama. 

The  Louisville  and  Nashville  R.  R.  and 
the  Nashville,  Chattanooga  &  St.  Louis  R.  R. 
have  notified  the  City  Engineer  of  Gadsden, 
Ala.,  that  they  were  ready  to  proceed  with 
the  work  of  changing  the  grades  of  their 
roadbeds  where  this  is  necessary  to  have 
them  conform  to  the  grades  of  the  streets 
that  are  being  paved.  The  Nashville,  Chat- 
tanooga &  St.  Louis  R.  R.  will  raise  its  tracks 
where  they  cross  4th  st.  and  the  Louisville 
&  Nashville  will  change  the  grade  of  its  road- 
bed from  the  river  bridge  to  6th  st.  When 
this  work  is  done  the  paving  of  North  4th  St. 
will  proceed  and  the  Alabama  City,  Gads- 
den &  Attalla  Ry.  Co.  will  be  able  to  lay  its 
tracks  and  bring  its  North  Gadsden  cars  into 
the  city. 

The  grading  and  the  chief  part  of  the 
bridging  on  the  first  30  miles  of  the  Pensa- 
cola.  Mobile  &  New  Orleans  Ry.,  are  about 
ready  for  the  ties  and  steel.  No  track,  how- 
ever, will  be  laid  before  Oct.  L  'There  are 
no  obstacles  in  the  way  of  getting  40  miles 
of  this  line  in  operation  very  soon  after  Jan. 
1,  191L  The  contract  for  the  entire  line  of 
this  road,  approximately  50  miles,  is  held  by 
Henry  McLaughlin,  Pensacola,  Fla.  He  re- 
cently sublet  to  C.  W.  Merritt  of  Pensacola, 
Fla.,  the  greater  part  of  the  last  section  of 
ten  miles.  This  latter  work  is  about  3  miles 
north  of  Daphne. 

New  80-lb.  rails  are  being  shipped  to  Shef- 
field, Ala.,  for  replacing  the  lighter  rails  now 
in  use  on  the  Southern  Ry.,  from  the  junc- 
tion with  the  Southern  and  Northern  Ala- 
bama Ry.,  2  miles  east  of  Sheffield  to  a  point 
below  Tuscumbia.  Work  will  be  started,  it 
is    said,   as   soon   as   the   material   is   at   hand. 

The  Tuscaloosa  Mineral  R.  R.  has  been  in- 
corporated with  a  capital  stock  of  $2-5,000, 
of  which  $4,562  has  been  paid  in.  The  com- 
pany proposes  to  construct,  maintain  and 
operate  a  railroad  from  Tuscaloosa  to  Flor- 
ence through  the  counties  of  Jefferson, 
Walker,  Etowah,  Tuscaloosa,  St.  Clair  and 
Lauderdale.  The  incorporators  are :  F.  G. 
Blair  of  Tuscaloosa;  F.  M.  Moody,  H.  B. 
Foster,  P.  D.  Brown,  E.  B.  Nuzum  and  A.  S. 
Vandergraff,  of  Tuscaloosa. 

The  Louisville  &  Nashville  R.  R.,  J.  _E. 
Willoughby,  Engineer  of  Construction,  Louis- 
ville, Ky,,  has  surveys  under  way  and  is  se- 
curing right  of  way  for  double  tracking  its 
line  north  of   Black  Creek  into  Decatur,  Ala. 

The  Birmingham,  Demopolis  &  Scranton 
R.  R.  Co.  has  been  incorporated  and  proposes 
to  build  a  railroad  from  Pascagoula,  Miss., 
to  Birmingham,  .\la.  The  promoters  for  the 
most   part  are  citizens  of  Demopolis,  Ala. 

Arizona. 

The  Twin  Buttes  R.  R.  has  been  formally 
taken  over  by  the  Tuscon  &  Nogales  R.  R. 
Co.  The  deed  of  conveyance  gives  to  the 
Tucson  &  Nogales  R.  R.  Co.  the  Twin  Buttes 
railroad  and  its  appurtenances  beginning  at 
its  point  of  physical  connection  with  the 
Southern  Pacific  Railroad  and  extending  to 
Engineer  Station  974,  a  distance  of  17.9  miles. 

Surveys  have  been  completed  by  the  engi- 
neers of  the  El  Paso  &  Southwestern  R.  R. 
for  the  proposed  line  from  Benson,  Ariz.,  to 
Florence,  and  location  surveys  are  soon  to  be 
made. 

Arkansas. 

The  citizens  of  Pine  Bluff,  Ark.,  have  suc- 
ceeded in  raising  over  $70,000  of  the  $100,000 
required  to  secure  tlie  building  of  the  Mem- 
phis, Dallas  &  Gulf  R.  R.  extension  to  that 
city. 

Officers  of  the  Marianna  &  Southwestern 
R.  R.  Co.  on  Aug.  4,  met  eastern  and 
northern  capitalists  to  discuss  further 
financiering  of  the  road  so  that  it 
may  be  extended  from  its  present  ter- 
minus at  Big  Creek,  .•\rk.,  through  Marian- 
na to  a  connection  with  the  Missouri  &  Nortli 
Arkansas  R.  R.  at  Obery,  and  thence  later 
through   Pine  Bluflf  to  a  connection  with  the 


Rock  Island  between  Fordyce  and  Hope, 
Ark.  It  is  estimated  that  the  line,  which  is  now- 
doing  a  logging  business  from  Big  Creek 
to  Heth,  will  cost,  when  extended  to  Obery, 
$450,000.  The  officers  of  the  company  are  J. 
T.  Robertson,  Marianna,  Ark.,  President,  and 
H.  F.  Roleson,  Marianna,  Vice-President,  and 
Attorney  W.  R.  Mann  of  Marianna,  is  pro- 
moting the  road,  as  is  P.  C.  Allen  of  Memphis. 
The  Hot  Springs  Street  Ry.  Co.,  H.  E. 
Martin,  General  Manager,  Hot  Springs,  Ark., 
proposes  to  extend  its  street  car  line  for  a 
distance  of  seven  blocks  to  South  Hot 
Springs. 

The  Arkansas  State  Board  of  Railroad  In- 
corporators has  granted  an  18-month  exten- 
sion of  the  charter  of  the  Arkansas  Belt 
Railroad  Company,  which  proposes  the  con- 
struction of  a  line  from  Rush  through  Yell- 
ville  to  Stone,  a  distance  of  40  miles  in  Mar- 
ion County.  The  road,  which  will  be  con- 
structed through  a  mountainous  country,  will 
cost  between  $-30,000  and  $50,000  per  mile. 
The  company  is  capitalized  at  $1,500,000  and 
is  now  completing  necessary  negotiations 
preparatory  t'o  starting  active  construction 
work  as  soon  as  possible.  The  officers  are 
Dr.  H.  Wells,  President;  W.  E.  Layton,  Sec- 
retary, both  of  Yellville,  and  Frank  Pace, 
Attorney,    Little    Rock. 

The  State  Board  of  Railroad  Incorporation 
of  Arkansas  has  granted  a  petition  of  the 
McCrory  &  Beedeville  Southern  Ry.  Co.  for 
the  right  to  extend  that  railroad  two  miles 
to  Jelks,  making  a  direct  connection  between 
McCrory  and  Jelks,  a  distance  of  16  miles. 
The  officers  are:  C.  Haily,  President;  R.  B. 
Keating,  Secretary  and  Treasurer;  E.  L. 
Hamilton,  Vice  President  and  General  Man- 
ager. 

Surveys  will  be  started  Sept.  1  for  the  line 
of  the  recently  organized  St.  Louis,  Fort 
Smith  &  Dallas  R.  R.,  though  no  construction 
work  will  be  attempted  until  after  January 
1,  1911.  M.  C.  Burke,  Fort  Smith,  Ark., 
states  that  the  route  will  be  from  that  city  to 
Wilburton  and  will  be  eventually  extended  to 
connect  Dallas  and  St.  Louis  by  a  direct  line. 
The  Indiana  &  Arkansas  Lumber  and 
Manufacturing  Co.,  which  recently  purchased 
a  large  body  of  timber  near  Mariana,  Ark., 
has  employed  J.  T.  Edwards,  C.  E.,  Marian- 
.  na.  Ark.,  to  make  a  survey  for  the  construc- 
tion of  a  short  railroad  about  5  miles  in 
length  to  the  holdings.  It  is  planned  to  lay 
40-lb.  steel  on  the  road  and  it  will  be  nec- 
essary to  construct  a  bridge  over  the 
L'Aiiguille  river,  which  flows  between  Mar- 
ianna and  the  other  terminus  of  the  proposed 
line. 

Advices  from  Jasper,  Ark.,  state  that  the 
survey  of  the  Fort  Smith,  St.  Louis  and  Chi- 
cago R.  R.  south  to  Jasper,  has  been  com- 
pleted. The  next  survey  will  be  made  from 
Jasper  to  Harrison,  a  distance  of  18  miles. 
It  is  said  there  will  be  four  tunnels  on  the 
line,  but  that  the  grade  of  1%  per  cent  has 
been  maintained  the  entire  distance.  The 
grade  from  Harrison  to  the  Newton  county 
line  will  minimize  the  cost  below  that  which 
was  expected. 

California. 

The  Senate  of  Haiti  has  ratified  the  rail- 
road and  plantation  contracts  submitted  by  an 
American  syndicate  of  which  James  P.  Mc- 
Donald of  New  York  is  the  head.  The  rail- 
road concession  by  the  government  permits 
the  construction  of  a  railroad  in  Haiti  and 
an  interest  in  the  banana  trade  and  other  fruit 
interests.  The  contracts  provide  for  the  ex- 
tension and  consolidation  of  the  concessions 
previously  granted  to  the  National  Railroad 
Co.  of  Haiti.  The  company  will  issue  bonds, 
the  interest  and  principal  of  which  will  be 
guaranteed  by  the  Republic  of  Haiti,  The 
railroad  will  connect  the  interior  of  the  coun- 
try with  four  seaports  and  will  run  through 
the  Artibonite   River   vallev. 

The  Oakland  &  Antioch  Ry.  Co,  of  Oakland 
which  now  has  grading  well  under  way  in  its 


projected  road  between  the  points  named  has 
placed  orders  for  60,000  ties.  Some  of 
the  rails  for  the  line  have  already  ar- 
rived and  orders  have  been  placed  for  cars. 
The  Yreka  R.  R.,  which  operates  eight 
miles  of  line  from  Montague  on  the  South- 
ern Pacific  to  Yreka,  is  said  to  be  planning 
to  extend  its  line  into  Scott  Valley.  The  mo- 
tive power  of  this  road  is  gasoline  cars.  H. 
L,  Walther,  Yreka,  Cal.,  is  General  Manager. 
Farey  &  Jeffries,  Engineers,  Monteca,  Cal., 
have  been  employed  by  the  San  Joaquin  Elec- 
tric Co.  to  start  surveys  and  grading  from 
Stockton  to  Modesto, 

The  Porterville  Northeastern  Ry.  Co.  filed 
its  articles  of  incorporation  at  Visalia,  Tu- 
lare County,  Cal.,  on  July  25.  The  company 
is  organized  with  a  capital  stock  of  $300,000, 
of  which  $18,500  has  been  subscribed.  The 
incorporators  are  F.  U.  Nofziger,  A.  M.  Co- 
burn  and  G.  W.  Zartman.  The  purpose  of  the 
company  is  to  build  a  steam  road  from  Por- 
terville to  Springville,  a  distance  of  about 
16  miles,  in  Tulare  County,  Cal.,  connecting 
with  the  Southern  Pacific  R.  R.  at  Porter- 
ville. C.  S.  Freeland  is  Chief  Engineer,  with 
headquarters  at  Porterville. 

Surveyors  of  the  Humboldt  &  Eastern  R. 
R.,  headed  by  J.  N.  Lentell,  have  started 
work  on  the  proposed  line,  easterly  through 
Wildwood  to  Good's  Mountain  Pass  on  the 
Trinity-Shasta  County  divide.  The  pass, 
which  has  also  been  taken  into  consideration 
by  the  Southern  Pacific  surveyors,  is  the  low- 
est gap  in  the  Trinity-Shasta  County  divide 
and  it  looks  as  though  there  is  liable  to  be  a 
struggle  to  obtain  possession  of  it. 

Advices  from  San  Bernardino,  Cal.,  state 
that  the  residents  of  the  Palo  Verde  country 
are  strong  in  the  belief  that  the  Sante  Fe 
is  planning  to  soon  construct  a  line  from 
Calzona  on  the  Parker  cutoff,  south  along 
the  west  bank  of  the  Colorado  river,  through 
the  above  districts  and  then  on  south  across 
the  Imperial  valley  to  connect  with  the 
Spreckles  road  now  building  east  from  San 
Diego.  It  is  said  that  a  complete  line  of 
railroad  stakes  can  be  traced  over  this  route, 
and  the  fact  that  the  line  starts  from  the 
Santa  Fe  and  that  Spreckles  and  the  Santa 
Fe  have  always  worked  together  in  the  past 
leads  the  residents  of  the  Palo  Verde  coun- 
try to  believe  that  the  Santa  Fe  is  getting 
ready  to  commence  operations  in  the  very 
near  future.  A  line  built  on  this  route  would 
mean  the  tapping  of  a  rich  mining  country, 
also  the  providing  of  an  outlet  for  one  of 
the  richest  agricultural  sections  in  the  en- 
tire  southwest. 

Citizens  of  Burbank  and  Crescenta  are 
raising  bonuses  to  induce  the  Glendale  & 
Eagle  Rock  Ry.,  E.  D.  Goode,  Manager,  Glen- 
dale, Cal.,  to  extend  its  line  to  those  places. 

The  Western  Pacific  Ry.  Co.  has  purchased 
a  large  area  at  Sacramento,  Cal.,  and  has 
broken  ground  for  the  construction  of  an 
immense  shop  and  general  mechanical  plant 
at  that  point.  The  work  will  be  completed 
and  the  shops   in  operation  within  a  year. 

Surveys  and  negotiations  for  rights  of  way 
for  the  proposed  line  of  the  Sacramento  & 
Sierra  Ry.  Co.  have  been  practically  finished 
by  the  engineering  crew  and  the  attorneys. 
Construction  work,  it  is  said,  will  be  pushed 
as  far  as  Rattlesnake  Bar  this  year  and 
rushed  to  completion  next  season. 

A  crew  of  surveyors  of  the  Southern  Pa- 
cific, under  the  lead  of  Chief  Engineer 
Cooper,  is  now  located  in  Little  Valley,  near 
Dixie  Valley,  45  miles  north  of  Susanville, 
Cal.  This  party  has  made  a  permanent  sur- 
vey for  Wadsworth,  Nev.,  northwest  through 
Pyramid  Lake  Indian  reservation,  thence  in- 
tersecting the  Western  Pacific  R.  R.  between 
Smoke  Creek  and  Doyle,  thence  west  near 
.\madee  and  through  Honey  Lake  Valley  to 
Dixie   Valley. 

The  directors  of  the  Vallejo  Northern  R. 
R.  Co.,  at  a  meeting  at  Vallejo,  voted  to  in- 
crease the  capital  stock  of  the  company  and 
it  is  believed  work  will  be  started  soon  on  the 
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new    electric    railway    between    Vallejo    and 
Sacramento. 

Orders  are  stated  to  have  been  issued  by  the 
officials  of  the  Southern  Pacific  to  have  work 
started  this  month  on  double  tracking  the 
main  line  between  Los  Angeles  and  Colton. 
The  work  later  is  to  be  continued  to  Red- 
lands  Junction  and  thence  to  Beaumont,  either 
on  the  present  line  or  by  continuing  the 
Crafton  line  through  the  Yucalpa  valley  to 
Beaumont. 

Colorado. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  secured  the  entire  right  of  way  for  its 
line  to  connect  Groves  and   Greeley. 

Good  progress  has  been  made  in  the  promo- 
tion work  for  the  proposed  interurban  electric 
line  from  Montrose  to  Delta,  29  miles,  and 
it  is  now  believed  that  the  project  will  be 
financed  by  Montrose  parties.  It  is  proposed 
to  run  the  new  line  on  the  west  side  of 
the  Uncompahgre  river,  along  Spring  creek 
and  California  mesa  and  through  Shavano 
and  Coal  Creek  valley.  I.  N.  Pepper,  Mont- 
rose,   Colo.,    is    interested. 

A  new  company — the  Denver  &  Colorado 
Springs  Electric  Ry.  Co. — has  secured  all 
rights  of  way  between  Denver  and  Pueblo  for 
an  electric  railway  and  it  is  said  that  active 
work  will  be   started  this  year. 

The  Denver  &  Intermountain  R.  R.,  F.  L. 
Butler,  General  Manager,  Denver,  has  ap- 
plied to  the  City  Council  of  Golden,  Colo., 
for  the  right  to  construct  a  line  across  cer- 
tain streets  of  the  city  and  along  the  creek 
bottom  to  the  new  metallurgical  plant  of  the 
School  of  Mines  and  to  the  Rubey  clay  mines. 
It  is  also  planned  to  construct  a  line  to  the 
Parfet  mines  at  the  southern  edge  of  the  city 
and  a  line  to  the  Coors  brewery. 

The  Idaho  Northern  R.  R.  is  running  a 
recognizance  survey  through  Long  Valley 
from  the  south  to  a  point  three  miles  north 
and  east  of  Rosebury,  Idaho.  One  line  has 
already  been  completed,  but  the  crew  is  work- 
ing on  another  in  order  to  locate  a  better 
route  if  possible. 

The  Colorado  Midland  Ry.,  F.  F.  Mallon, 
Chief  Engineer,  Colorado  City,  Colo,  is  said 
to  be  planning  to  build  a  branch  from  Wel- 
lington, Colo,  to  Cheyenne,  Wyo. 

Georgia. 

The  Georgia  Southern  &  Florida  Ry.,  W.  C. 
Shaw,  Jr.,  Chief  Engineer.  Macon,  Ga.,  is 
to  expend  $80,000  for  improvements  along 
the  line  between  Macon  and  Jacksonville,  Fla. 
Of  this  amount  $37,600  will  be  for  passing 
tracks  and  $45,300  for  constructing  water 
stations   with   stand   pipes. 

Redmon  &  Co.  of  New  York  are  reported 
to  have  taken  over  the  holdings  of  the  E.  H. 
Harriman  estate  in  the  stocks  and  bonds  of 
the  Augusta-Aiken  Ry.  &  Electric  Co.  and 
allied  properties.  The  purchase  price  is  stated 
to  be  $2,700,000.  The  new  owners  are  said  to 
intend  to  begin  immediately  the  extension  of 
the  road  from  Augusta  westward  to  Atlanta 
and  from  Aiken  northward  to  Columbia.  The 
completion  of  the  project  will  give  a  continu- 
ous line  between  the  capitals  of  South  Carolina 
and  Georgia,  a  total  distance  of  280  miles.  Jno. 
H.  Adams,  Augusta,  Ga.,  is  Chief  Engineer. 

The  promoters  of  the  Jacksonville  and  At- 
lanta Short  Line  R.  R.  are  reported  to  have 
submitted  a  proposition  to  the  Macon  Cham- 
ber of  Commerce  stating  that  arrangements 
have  been  made  for  the  construction  of  the 
line  as  far  as  Hawkinsville.  Should  the  proper 
offers  be  made  for  terminals  and  right  of  way 
it  is  stated  the  road  will  be  brought  by  way 
of  Fort  Valley  to  Macon. 

Illinois. 

The  City  Council  of  Peoria  has  granted 
a  franchise  giving  the  proposed  Peoria  & 
Galesburg  Interurban  entrance  into  Peoria  on 
South  Washington  St.  from  the  west  line  of 
Krause  ave.  to  Cherry  St.  The  franchise  is  sim- 
ilar in  its  provisions  to  the  ordinance  already 
granted  the  company  from  Cherry  st.  to  Ham- 
ilton over  the  Peoria  Ry.  Terminal  tracks.  It 
is  now  believed  that  the  interurban  company 
of  which  Smith  Attwood  is  President,  will 
go  ahead  with  its  plans  for  building  its  line 
between   Peoria  and   Galesburg. 


Tracklaying  on  the  Cairo  &  Thebes  R.  R. 
has  been  pushed  steadily  forward  and  it  is 
believed  that  the  track  gang  will  reach  Beech 
Ridge  by  Aug.  15.  The  construction  gang  will 
than  be  taken  to  Fayville  and  will,  work 
both  ways,  towards  Cairo  and  towards  Thebes. 

The  Eastern  Illinois  Ry.,  Co.,  mentioned 
in  our  last  issue,  has  completed  surveys  and 
has  secured  the  capital  for  the  construction 
of  its  projected  electric  railway.  The  proj- 
ected length  of  this  line  is  11  miles  and  it  is 
to  extend  from  Hammond,  Ind.,  through 
Harvey,  111.,  and  Riverdale.  T.  E.  Mitten, 
Chicago,  III.,  is  President.  A.  L.  Drum  & 
Co.,  G24  American  Trust  Bldg.,  Chicago,  III., 
are   the   consulting  engineers. 

James  Newkirk,  contractor  in  charge  of 
the  Rock  Island  elevation  work  in  Joliet,  111.. 
is  making  preparations  for  resuming  work 
and  is  quoted  as  stating  that  trains  will  be 
running  over  the  new  right  of  way  by  De- 
cember. 

Illinois  Central  R.  R.  has  had  surveys 
made  for  the  construction  of  the  proposed 
subway  for  Second  South  St.  in  Champaign, 
111.,  and  work  will  be  started  at  once  and 
completed  according  to  contract  by  Nov.  1. 
Action  was  delayed  owing  to  the  inability  of 
the  city  officials  to  decide  just  what  was 
wanted. 

The  Chicago  &  Northwestern  R.  R.  in  or- 
der to  secure  gravel  for  the  construction  of 
the  roadbed  for  the  proposed  Hawarden  cut- 
off, to  be  completed  this  fall,  have  purchased 
gravel  pits  near  Hawarden,  la.  Some  unex- 
pected work  is  required  on  the  new  line  be- 
cause of  improvements  on  the  Great  Northern 
Railroad  which  parallels  it  for  a  distance  of 
several  mjles.  When  the  latter  road  raised 
the  grade  of  its  roadbed,  the  Northwestern 
found  itself  obliged  to  do  likewise,  and  for 
this  purpose  it  has  bought  a  number  of  farm- 
ing tracts  in  40-acre  pieces  to  get  dirt  with 
which  to  raise  the  grade. 

Grading  work  is  reported  to  have  been 
started  on  the  12-mile  Wauconda  &  Palan- 
tine  section  of  the  Waukegan,  Rockford  & 
Elgin  Traction  Co.  This  first  section  will 
connect  Wauconda  at  Palantine  and  will  pass 
through  Lake  Corners,  Junction  Corners 
and  Lake  Zurich.  Robert  D.  Wynn,  Wau- 
kegan, 111.,  is  the  promoter  of  the  company, 
which  has  its  headquarters  at  the  Palan- 
tine   Bank,    Palantine,    111. 

The  Chicago,  Milwaukee  &  Gary  ky.,  I. 
W.  Troxel,  Chief  Engineer,  Chicago,  is  mak- 
ing surveys  of  its  right  of  way  from  Aurora 
to  Joliet.  The  company  expects  to  have  its 
tracks  laid  from  Aurora  to  Joliet  by  next 
summer,  when  its  lease  with  the  E.,  J.  & 
E.  expires.  It  is  stated  that  the  company  has 
decided  not  to  build  from  Rockford  to  Mil- 
waukee this  year,  but  will  extend  its  line 
next  year.  The  route  is  now  from  Rock- 
ford through  Kirkland,  DeKalb,  Aurora  and 
Joliet  to  Momence.  The  link  between  Joliet 
and  Aurora  will  give  the  C,  M.  &  G.  its  own 
right   of   way   over  the  entire  distance. 

The  Alton  &  Southern  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000 
and  proposes  to  operate  a  belt  railway  in 
East  St.  Louis,  111. 

Formal  announcement  has  been  made  of 
the  plan  on  which  the  Walsh  railroads,  the 
Chicago  Southern  and  the  Southern  Indiana, 
are  to  be  reorganized.  A  new  company,  to 
be  known  probably  as  the  Chicago,  Terre 
Haute  &  Bedford  Ry.,  will  be  formed  to  ac- 
quire the  railway,  the  equipment  and  other 
property  of  the  two  Walsh  lines  and  the 
other  companies  owned  or  controlled  by 
them.  The  new  company  will  also  acquire 
the  Bedford  Belt  Ry.,  subject  to  its  existing 
liens.  The  new  company  will  have  an  au- 
thorized issue  of  $20,000,000  of  first  -nd  re- 
funding mortgage  bonds,  of  which  only  $2,- 
500,000  will  be  sold  for  the  present;  an  issue 
of  $6,500,000  of  income  bonds  and  an  issue 
of  $5,500,000  of  common  stock.  In  the  reor- 
ganization all  of  the  income  bonds  and  all 
of  the  common  stock  will  be  issued.  The  pro- 
ceeds of  the  $2,500,000  of  refunding  bonds 
to  be  sold  will  be  used  to  pay  off  the  re- 
ceivers' certificates  against  the  properties  and 
the  past  due  interest  on  their  bond  obliga- 
tions,  to   settle    other   claims   and    to   provide 


for   the   purchase  of   the   Bedford   Belt.    The 
total  of  this  cash  requirement  is  $2,339,157. 

Advices  from  Joliet,  111.,  county  seat  of 
Will  County,  state  that  the  Chicago  &  Alton 
on  July  20  filed  at  the  recorder's  office  an 
$18,000,000  mortgage.  The  mortgage  covers 
a  bond  issue  about  to  be  made  by  the  com- 
pany for  the  purpose  of  improving  the  road- 
bed and  equipment.  It  is  said  the  mortgage 
will  be  recorded  in  the  various  counties  of 
every  state  in  which  the  road  runs. 

It  has  been  announced  by  Arthur  Montz- 
heimer,  Chief  Engineer.  Elgin,  Joliet  &  East- 
ern R.  R,,  Joliet,  111.,  that  there  is  no  imme- 
diate prospect  of  any  extensive  double-track- 
ing on  the  road  between  Joliet  and  Wau- 
kegan. 

The  St.  Louis  Southern  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000, 
and  principal  office  at  East  St.  Louis,  111.,  and 
proposes  to  construct  a  line  from  East  St. 
Louis  to  Cairo,  through  the  counties  of  St. 
Clair,  Monroe,  Randolph,  Jackson,  Union 
and  Alexander.  The  incorporators  and  first 
board  of  directors  are  Henry  G.  Offenbacher, 
T.  W.  Stoddard  and  George  O.  Rogers  of  St. 
Louis;  Whitney  Galbreath  of  Chester;  C.  H. 
Bayless,  J.  H.  Hohl,  Frank  C.  Smith,  A.  C.- 
Mann of  East  St.  Louis. 

A  company,  to  be  known  as  the  Springfield 
&  Central  Illinois  Traction  Co.  is  to  be 
formed  for  the  purpose  of  building  an  elec- 
tric railway  from  Springfield  through  Paw- 
nee, Morrisonville,  Hillsboro,  Coffecn,  Green- 
ville, Carlyle  and  Centralia.  Branch  lines 
will  be  run  to  Vandalia,  from  Coffeen,  and 
on  to  the  southeast,  passing  through  Kin- 
mundy,  Flora  and  Mount  Carmel.  on  the  Wa- 
bash river.  Another  line  to  the  west  will 
connect  Greenville  with  Alhambra,  Edwards- 
ville  and  East  St.  Louis.  The  estimated  cost 
is  $3,000,000,  and  it  is  said  that  surveys  will 
be  started  soon.  Isaac  A.  Smith,  C.  E.,  Na- 
tional Bank  of  Commerce  Bldg.,  St.  Louis, 
Mo.,    is   interested. 

Indiana. 

The  St.  Joseph  Valley  Traction  Co.  has 
been  given  the  right  to  cross  the  Lake  Shore 
&  Michigan  Southern  Ry.  right  of  way  in 
Bristol,  thus  removing  the  chief  obstacle  to 
the  construction  of  the  line  between  Bristol 
and  Middlebury.  It  is  intended  to  complete 
the  line  between  these  places  this  year,  and 
most  of  the  right  of  way  has  been  secured. 
L.  T.  Owen.  Lagrange,  Ind.,  is  Chief  En- 
gineer. 

Good  progress  is  being  made  with  the  ex- 
tension of  the  Evansville  &  Rockport  traction 
line,  being  built  from  Rockport  to  Grand- 
view,  and  cars  are  expected  to  be  running 
on  the  extension  some  time  this  fall.  It  is 
probable  the  residents  of  Troy,  Tell  City  and 
Cannelton  will  be  asked  soon  to  vote  a  tax 
for  the  extension  of  the  road  to  those  towns. 

The  Northwestern  Indiana  Traction  Co. 
started  work  the  last  of  July  on  the  con- 
struction of  the  final  connecting  link  of  in- 
terurban railway  between  Joliet  and  Gary. 
The  grading  between  Chicago  Heights  and 
Dyer  was  begun  and  will  be  pushed  rapidly 
to  completion.  From  Dyer  the  track  will  run 
to  Hammond.  At  present  there  are  tracks 
from  Hammond  t»  Gary.  The  track  from 
the  Heights  to  Hammond  is  expected  to  be 
in  condition  for  use  inside  of  four  months. 

Officials  of  the  syndicate  controlling  the 
Terre  Haute,  Indianapolis  &  Eastern  Trac- 
tion system,  Robert  I.  Todd,  General  Man- 
ager, Indianapolis,  have  made  a  second  trip 
over  the  two  proposed  extensions  of  the  In- 
dianapolis and  Danville  lines  to  Amo,  clos- 
ing a  7-mile  link  to  the  main  line  from  Terre 
Haute,  and  opening  up  a  new  line  55  miles 
long  from  Rockville  to  a  junction  with  the 
Indianapolis   line   at   I>anville.  • 

Iowa. 

E.  E.  Pastor,  Corydon,  la.,  has  started 
work  upon  a  plan  for  the  building  of  a  river 
interurban  railway  through  the  southern  tier 
of   counties    in   Iowa. 

The  South  Dakota  Interurban  Ry.  Co.  has 
started  securing  franchise  in  the  cities  along 
the  right  of  way  of  its  projected  line  from 
Sioux  City,  la.,  to  Chamberlain,  S.  Dak., 
bv     way    of     Bijou     Hills,     S.    D.      Surveys 
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between  the  last  two  places  are  to  be  started 
Sept.  1.  .^bout  50  miles  of  right  of  way  has 
been  secured.  W.  E.  Miller.  Iowa  Bldg.,  Sioux 
City,    la.,    is    President. 

The  Commercial  club  of  Siou.x  City  is  tak- 
ing steps  to  secure  subscriptions  of  $25,000 
to  aid  the  Sioux  City  &  Spirit  Lake  Inter- 
urban  Rv.  Co.  Eflforts  are  being  made  to  raise 
$75,000  and  of  this  amount  $40,000  has  al- 
ready been  secured.  The  present  assets  of 
the  company  are  as  follows :  Maps  and  pro- 
files of  survey  from  Sioux  City  to  Spirit  Lake, 
both  via  Perry  creek  and  via  Floyd  valley. 
Transit  and  level  notes  of  the  line.  Right  of 
way  maps  and  schedules  for  both  surveys. 
Profiles  and  tracings  of  line  from  Third 
and  Water  sts..  Sioux  City,  to  city  limits, 
and  the  same  of  all  the  towns  along  the  line 
and  Arnolds  Park.  Blue  prints  of  railway 
yards  in  all  towns  and  Sioux  City.  Twenty- 
five  year  franchises  for  street  and  interur- 
ban  radways  in  Le  Mars,  Granville.  Prim- 
ghar.  Hartley  and  Spirit  Lake.  Guarantees 
for  depot  sites,  stock  yards  and  right  of 
way  in  all  these  places.  Deeds  and  contracts 
to  deeds  for  (iO  miles,  of  right  of  way  and 
guarantees  for  22  additional  miles.  Fred  Davis, 
Commercial  club,  Sioux  City,  la.,  is  Secre- 
tary. 

The  Des  Moines  City  Ry  Co.  of  Des  Moines 
has  announced  that  its  street  railway  tracks, 
which  are  to  be  connected  up  with  those 
on  the  (3th  ave.  liridge  will,  be  extended  north 
to  Corning  ave.  and  thence  east  on  that  street 
to  connect  up  with  the  belt  line  tracks. 

Engineers  under  the  direction  of  County 
Surveyor  Tyfor  of  Northwood.  la.,  arc  now- 
making  surveys  for  the  projected  line  of  the 
recently  incorporated  Forest  City,  Mason  City 
&   Fertile   R.    R.    Co. 

Engineers  said  to  be  in  the  employ  of  the 
Chicago  Great  Western  R.  R.  were  working 
in  the  vicinity  of  Nevada.  la.,  last  week  and 
Have  surveyed  the  line  from  a  point  just 
north  of  Shipley  directly  north  to  a  point  a 
half  mile  west  of  the  town  of  Roland  on  the 
Story  City  branch  of  the  Iowa  Central.  This 
line  will  miss  Nevada  by  about  three  miles. 
The  line  parallels  the  St.  Paul  &  Des  Moines 
railroad'  between  Shipley  and  Cambridge. 
This  is  believed  to  be  part  of  the  surveys  for 
a  connecting  line  between  Des  Moines  and 
Clarion. 

The  City  Council  of  Muscatine,  la.,  has 
adopted  a  resolution  by  which  the  Citizens' 
Railway  &  Light  Co.  was  ordered  to  prac- 
tically rcliuild  its  entire  line  within  the  lim- 
its of  brick  paving  in  Muscatine.  The  com- 
pany was  ordered  to  commence  work  at  once 
on  the  laying  of  the  70-lb.  rails  on  a  number 
of   the   principal  streets. 

Track  laying  on  the  new  Chicago  &  North- 
western cutoff  from  Wren,  la.,  to  Hawardcn, 
is  under  way  and  will  probably  be  completed 
this  month.  The  new  branch  is  'iO  miles  long 
and  will  cost  about  $1,500,000.  Nearly  a  year 
was  spent  in  grading  the  right  of  way.  J.  A. 
S.  Redlield,  fornu-rly  division  engineer  of  the 
Norlbvvestcrn  railroad  in  Sioux  City,  is  supcr- 
inti-nding  tlie  work  of  the  cutoff. 

Kansas. 

The  stockholders  of  the  Missouri,  Kan- 
sas &  Texas  R.  R.  have  authorized  an  in- 
crease of  the  bonded  indebtedness  of  the 
company  not  to  exceed  $125,0(Hl,Ol)o  outstand- 
ing at  any  one  time.  The  bonds  are  to  bear 
interest  at  5  per  cent  from  April  1  this  year. 
They  are  to  be  issued  at  such  times  and  for 
such  purposes  as  the  directors  may  deter- 
mine. 

The  incorporators  of  the  Winnipeg,  Salina 
&  Gulf  Ry.,  nrt'iitioncd  in  our  last  issue  arc 
as  follows:  H.  Leone  Miller,  M.  J.  Quinn, 
H.  J.  Nesmith,  C.  FI.  Wyatt,  T.  R.  Quinn, 
T.  B.  W.  Seitz,  Otto  Peterson,  J.  Vaughan 
and   B.  F.  Brown,  all  of  Salina,  Kan. 

John  A.  Kceran,  secretary  of  the  Gulf  & 
Northwestern  R.  R.,  who  is  at  present  in 
Tribune,  Kan.,  securing  right  of  way  for  the 
project,  states  that  the  necessary  land  has 
been  secure4  north  of  Sharo  Springs  and 
that  it  is  expected  that  active  construction 
work  will   be  commenced  early  this  fall. 


Kentucky. 

'J1ie  Wasioto  &  Black  Mountain  Ry.,  now 
under  construction,  from  Wasioto.  in  Bell 
county;  to  Harlan  and  up  Poor  Fork,  will 
be  completed  to  Harlan,  Ky.,  Nov.  1,  ac- 
cording to  an  announcement  of  G.  W.  Calla- 
han. President  of  the  Callahan  Construction 
Co.  which  has  the  general  contract.  Twenty- 
three  firms,  which  have  sub-contracts,  are  do- 
ing the  grade  work,  and  2,000  men  are  em- 
ployed. On  account  of  rainy  weather  in 
June  and  the  early  part  of  July  the  contrac- 
tors received  a  setback  in  their  work,  but 
now  the  construction  is  going  ahead  with  a 
jump  and  the  road  will  be  completed  on  con- 
tract   time.  .         . 

A  company  has  recently  been  organized  m 
Somerset,  Ky.,  to  construct  a  new  railroad 
to  run  from  Corbin,  in  Whitley  County, 
through  a  portion  of  Laurel.  Pulaski  to  Som- 
erset and  then  on  to  the  Cumberland  river 
at  the  point  where  Fishing  Creek  empties 
in,  a  distance  of  45  miles,  and  eventually 
through  to  Glasgow  to  intersect  the  Illinois 
Central.  This  would  penetrate  some  of  the 
finest  coal  fields  to  be  found  anywhere  in 
the  state,  as  there  are  a  number  of  veins  in 
the  various  counties  which  range  from  24 
inches  to  5. or  6  ft.,  and  which  are  undevel- 
oped because  it  is  now  too  far  from  any  rail- 
road. The  section  is  also  well  timbered,  there 
being  thousand  of  dollars'  worth  of  timber 
along  the  route.  The  representative  of  the  east- 
ern capitalists,  who  has  been  in  Somerset  for 
two  weeks,  has  returned  to  Philadelphia,  but 
is  ready  to  begin  the  financing  of  the  road 
just  as  soon  as  the  organization  gets  things 
in  a  little  better  shape.  It  is  stated  that  this 
road  will  he  completed  within  less  than  two 
years. 

Louisiana. 

The  Shreveport  Traction  Co.,  L.  M.  Levin- 
son,  General  Manager.  Shreveport,  La.,  is 
considering  doulde  tracking  the  West  End  or 
Fair  Grounds  Line  from  Park  .-Kve.  to  the 
fair  grounds  at  Shreveport. 

J.  C.  .\bles,  Oak  Grove,  La.,  is  making 
good  progress  with  the  construction  work  on 
the  Frank  Janes  Lumlier  R.  R.,  from  Terry 
to  Janesville,  La.,  a  distance  of  six  miles. 
Rails  will  be  laid  and  the  road  will  be  ready 
for  operation  Sept.  15.  Preparations  are  be- 
ing made  to  purchase  two  locomotives,  six 
fiat    cars,    four    box    cars    and    two    passenger 


Maryland. 

The  contract  for  the  construction  of  four 
spur  tracks  for  the  Western  Maryland  R.  R.. 
has  been  let  to  Claibourne,  Johnston  &  Co., 
Baltimore,  Md.  The  tracks  which  are  to  be 
completed  within  four  months  according  to 
the  terms  of  the  contract,  will  lead  into  the 
mines  of  the  Davis  Coal  &  Coke  Co..  from 
Thomas,   W.   Va. 

The  Baltimore  &  Ohio  R.  R.  has  started 
work  on  the  erection  of  the  bridge  carrying 
Hamburg  St.  over  its  tracks  in  South  Balti- 
more, Md.  This  marks  the  beginning  of  the 
work  on  the  grade  crossings  in  Soutli  Balti- 
more, which  will  take  several  years.  The 
ordinance,  which  requires  the  railroad  to 
eliminate  all  grade  crossings  in  South  Balti- 
more, requires  that  it  shall  Liegin  work  before 
.\ug.  l(i,  1910.  There  will  be  four  bridges, 
which  will  carry  Lee,  Hamburg,  Cross  and 
Stockholm   Sts.   over  the  tracks. 

The  Vang  Construction  Co.,  of  Cumber- 
land. Md.,  has  lieen  incorporated  with  a  paid- 
up  capital  of  $5,000.  The  incorporators  and 
directors  are  George  Vang,  president  and 
general  manager ;  John  G.  Shearer,  secretary 
and  treasurer,  and  Robert  H.  Shearer,  all  of 
Cumberland.  The  company  will  do  general 
construction  work  and  now  has  a  contract  on 
the  Western  Maryland  extension,  near  Mount 
Savage,  that  will  run  about  $!)0,000. 

Michigan. 

Surveyors  for  the  proposed  railroad  from 
Cedar  Creek  to  Huntington,  Mich.,  are  now 
in  the  field  and  prospects  for  the  construc- 
tion of  the  line  within  the  next  few  weeks 
are   very  bright. 

The  Detroit  &  Mackinac  Ry.  is  now  mak- 
ing   surveys    for    a    13-mile    extension    from 


Posen,  Mich.,  to  Rogers  City,  Mich.  It  has 
not  been  definitely  decided  as  to  whether  this 
line  will  be  built.  If  it  is  to  be  built,  how- 
ever, the  company  will  do  the  work.  H.  S. 
Waterman,  East  Tawas,  Mich.,  is  Chief  En- 
gineer. 

It  is  estimated  that  the  Grand  Rapids  & 
Indiana  Ry.  will,  this  season,  spend  about 
$150,000  for  terminal  improvements,  in  Grand 
Rapids,  Mich.  About  two  miles  of  the  road 
through  the  congested  district  is  to  be  double 
tracked.  The  freight  house  is  to  be  extended 
240x(iO  ft.  A  new  freight  house  is  to  be 
built  at  Fuller  station,  150x30  ft.  An  eight- 
stall  160x0ll-ft.  addition  is  to  he  made  to  the 
roundhouse  for  the  locomotives.  A  new  wa- 
ter plant  is  to  be  installed  at  the  south  yards 
with  a  tank  of  100,000  gallons  capacity.  The 
passenger  coach  yards  are  to  be  enlarged 
to  provide  for  55  additional  cars.  A  wheel 
.house  60x140  ft.  is  to  be  built  in  connection 
with  the  shops.  Some  of  this  work  has  al- 
ready been  completed  and  rapid  progress  is 
being  made  on  the  others,  with  the  view  to 
having  everything  done  before  '  the  season 
closes. 

Watertown  township  has  voted  to  grant  a 
franchise  to  the  Detroit.  Lansing  &  Grand 
Rapids  Ry.  The  granting  of  this  franchise 
gives  the  railway  a  route  from  Lansing  to 
Portland  direct,  and  the  possibilities  are  that 
an  arrangement  may  be  reached  with  the 
Michigan  United  Railways,  providing  for  the 
use  of  its  tracks  through  the  city  of  Lansing,, 
and  a  portion  of  the  line  from  Lansing  to  St. 
Johns,  proliably  as  far  as  to  some  point  in  the 
township  of  Dewitt,  turning  west  from  that 
point  to  Portland  through  the  townships  of 
Dewitt,  Watertown  and  Eagle.  The  engineers- 
of  the  railway  have  completed  their  survey 
from  Brighton  to  Lansing  and  from  Brighton 
east  through  South  Lyon  and  Northville  to 
Plvmouth,  and  they  are  now  working  on  the 
las't  lap  of  the  east  half  of  the  line  from 
Plymouth  to  Detroit. 

Minnesota. 

The  Duluth  &  Iron  Range  R.  R.,  W.  A. 
Clark,  Chief  Engineer,  Duluth.  Minn.,  has 
about  completed  plans  for  extending  its  spur 
track,  at  present  running  as  far  as  Spring 
mine  on  the  east  Mesaba.  The  extension  will 
be  about  ten  miles  long  and  will  tap  the 
timber  limits  held  by  the  Oliver  Iron  Mining 
Co.  in  that  district.  It  will  also  give  ac- 
cess to  the  timber  limits  of  the  Twohy-Kil- 
lorin   Co. 

The  Twin  City  &  Lake  Superior  Ry.  Co.. 
which  projects  a  138-mile  electric  railway 
northeasterly  from  Minneapolis  and  St.  Paul, 
through  Grantsliurg,  Wis.,  now  has  50  miles 
of  roadbed  graded  and  80  miles  cleared  and 
graded.  H.  L.  Laughlin,  Minneapolis  Minn., 
is  Chief  Engineer,  and  L.  N.  Loomis,  Minne- 
apolis, Minn.,  is  President. 

The  Canadian  Pacil'ic  Ry.  Engineers  have 
made  surveys  along  the  international  bound- 
ary from  Windgate  east  to  Gretna,  a  dis- 
tance of  40  miles.  The  line  will  cross  the 
Pembina  River  north  of  Elkwood,  going  east 
and  will  indicate  that  the  aim  of  the  com- 
pany is  to  eventually  connect  with  the  Win- 
nipeg-St.  Paul  Soo  line  at  Emerson,  thus 
giving  a  direct  connection  for  the  border  busi- 
ness with  the  twin  cities. 

Information  received  from  Hibbing,  Minn., 
states  that  a  crew  of  railroad  construction 
men  are  busy  laying  tracks  from  the  Oliver 
Iron  Mining  Company's  new  shops  to  the 
Missabe  railroad,  a  distance  of  about  5  miles. 

.Active  work  has  been  started  clearing  the 
right  of  way  for  the  Duluth,  Winnipeg  & 
Pacific  out  of  Duluth,  Minn.,  by  Johnson  & 
Carey  Construction  Co.,  St.  Paul,  Minn,, 
preparatory  to  starting  the  construction  of 
10  miles  of  the  roadbed  for  which  they  have 
the  contract.  In  the  building  of  the  line  into 
the  city  proper  the  work  will  be  largely  of  a 
steel  bridge  construction,  and  this  will  be 
let  to  the  bridge  builders.  So  far  the  bids 
have  not  been  called  for.  although  it  will  be 
done   in    the    near    future. 


Mississippi. 

The  incorporators  of  the  company  which 
propose  to  build  an  electric  railway  from 
Summit    to    McComb    and    from    Summit    to 


August  lo,  njio. 
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Godbold  Wells,  as  mentioned  in  our  last  issue, 
are  as  follows:  Clem  V.  KatcliFf,  Ted  I'.lack- 
man  and  \'.  Simmons,  all  of  Smnniit.  Miss. 
The  line  is  to  be  built  botli  for  the  accommo- 
dation of  the  residents  of  Summit  and  Mc- 
Comb,  which  are  only  three  miles  apart, 
and  to  develop  Godbold  Wells  as  a  health  and 
pleasure  resort.  The  company  will  be  capital- 
ized at  $40,000,  and  the  charter  grants  the 
right  to  do  an  interurban  business,,  with 
privileges  in  certain  streets  of  the  city  of  Mc- 
Conib  and  town  of  Summit. 

The  Meridian  Light  &  Ry.  Co.  of  Meridian, 
Miss.,  has  filed  an  amendment  to  its  charter 
increasing  its   capital   stock  to   $.5,000,000. 

The  Mississippi  Eastern  R.  R.  has  let  a 
contract  to  J.  N.  Gillis  &  Son  of  Brewton, 
Ala.,  to  extend  the  line  northeast  into  the 
timber  belt.  The  road  is  owned  by  the  Mis- 
sissippi  Lumber   Co.,   of   Quitman.   Miss. 

Missouri. 

.\  court  decision  has  been  rendered  uphold- 
ing the  ordinance  passed  by  the  Municipal 
Assembly  of  St.  Louis  to  abolish  grade  cross- 
ings. The  decree  dismisses  the  suits  of  the 
American  Tobacco  Co.,  the  Missouri  Pacific 
the  Carondelet  &  Oak  Hill  and  the  St.  Louis 
&  San  Francisco  Rys.  to  prevent  the  lowering 
of  tracks  at  Tower  Grove  station,  and  orders 
the  work  to  begin  at  once. 

Advices  from  New  Madrid,  Mo.,  state  that 
E.  S.  McCarty,  builder  and  former  president 
of  the  St.  Louis,  Kcnnett  &  Southern  R.  R., 
and  builder  of  the  St.  Louis  &  Memphis  Ry., 
is  promoting  a  railroad  to  extend  north  and 
south  of  New  Madrid.  It  is  stated  that  the 
road  is  already  financed  by  capitalists  of 
Southeast  Missouri,  mostly  of  New  Afadrid 
City.  It  is  also  said  that  construction  work 
will  begin  as  soon  as  the  surveys  are  com- 
pleted. It  is  planned  to  operate  the  line  by 
steam  for  freight  and  by  gasoline  motors  for 
passenger  service. 

Among  the  building  permits  recently  issued 
in  Kansas  City,  Mo.,  is  that  for  the  con- 
struction of  a  $13ti.000  machine  shop  for  the 
Missouri  Pacific  Ry. 

D.  C.  Nevin.  Kansas  City.  Mo.,  president 
of  the  St.  Louis  &  Kansas  City  Electric  Ry. 
Co..  has  returned  from  Paris,  where,  it  is 
said,  he  placed  a  $15,000,000  bond  issue  for 
the  building  of  the  road.  It  is  stated  con- 
struction will  begin  about  Oct.  1.  The  road 
is  to  cost  about  $1-2.000.000. 

A  surveying  corps  is  now  in  the  field  going 
<iver  the  proposed  route  of  the  Bates  Comity 
interurban  electric  line,  whicli  when  complet- 
ed, will  connect  the  cities  of  Butler.  Rich  Hill 
and  Rockville.  Several  surveys  will  probably 
lie  made  before  the  route  is  decided  upon.  Af- 
bert  Bunn.  Kansas  City.  Mo.,  is  interested. 

According  to  the  report  of  the  Kansas  City 
Terminal  Ry.  Co.,  to  the  city  of  Kansas  City, 
the  sum  of  $l:i,.587.84.5.09  "already  has  been 
spent  on  the  proposed  L'nion  passenger  sta- 
tion and  freight  terminals.  The  complete 
statement  follows : 

Real  estate  $  7..570,5!)4.32 

Purchase     of     constructed    road 

(  K.  C.  Belt  Rv. ) 3,r)17.8i)y.46 

Grading   8,ii89.80 

Track  construction   1,006.80 

Miscellaneous  construction   1,230.10 

Station  buildings   (plans) 5."),l)73.35 

Locomotives  and  equipment 208.310.23 

Engineering  68,272.12 

Law  e.xpenses  57.984.77 

Ta.xes   62,562.07 

Interest   758.065.81 

Organization  102,5o9.89 

Other  general  expenditures 84,145.38 

Total   $12,587,845.09 

H.  L.  Harmon,  president  of  the  company, 
states  that  he  is  farther  ahead  in  his  prepara- 
tion of  details  for  the  beginning  of  active 
work  of  construction  than  is  required  by  his 
contract  with  the  city. 

Montana. 

A.  H.  Hogeland,  Chief  Engineer  of  the  Great 
Northern  Ry.,  was  in  Lewiston.  Mont.,  pre- 
paratory to  going  over  the  survey  of  the  new 
line  in  the  McDonald  creek  and  Grass  Range 


countries.  He  was  accompanied  by  Right  of 
Way   Agent   Smith. 

The  Galatin  Valley  Ry.,  now  under  con- 
struction, is  considering  buihiing  a  .branch 
line  from  Buckley's  ranch,  about  six  miles 
straight  south  of  Central  Park,  to  Belgrade 
on  the  main  line  of  the  Northern  Pacific. 
This  branch  would  be  about  five  miles  long 
and  would  run  due  cast.  E.  C.  Van  Netta, 
Bozeman,    Mont.,  is  Chief   Engineer. 

Construction  crews  of  the  Great  Northern 
R.  R.  have  completed  the  Great  Falls-Augusta, 
Mont.,  extension  of  the  line  comprising  ,50 
miles  of  track.  The  line  bisects  the  Fort 
Shaw  unit  of  the  Sun  River  reclamation 
project,  embracing  16,iMin  acres  and  will  open 
up  the  new  towns  of  Sun  River,  Fort  Shaw, 
Sinnns  and   Augusta,   Mont. 

Board  of  Directors  of  the  Chicago,  Bur- 
lington &  Quiucy  has  filed  with  the  Montana 
Secretary  of  State  a  resolution  authorizing 
the  construction  of  an  extension  of  its  line 
from  Scribner  Carbon  county  to  Northern 
Pacific  line  at  Fromberg,  the  cost  estimated 
to  be  about  $1,000,000.  The  resolution  also 
includes  instructions  to  tear  up  the  line  be- 
tween Toluca  and  Scribner  a  distance  of  79 
miles. 

.\nderson  Brothers,  Rockford,  III.,  have 
gone  to  Lewiston.  Mont.,  where  they  have  a 
contract  for  a  year's  work  grading  on  the 
St.  Paul  road. 

Nebraska. 

The  roundhouse  and  machine  shops  of  the 
Chicago  &  Northwestern  R.  R.,  at  Chardon, 
Neb.,  were  destroved  bv  fire  on  .^ug.  2,  with 
a  reported  loss  of  $400i!000. 

New  Mexico. 

The  Rio  Tinto  Mining  Co.  of  Cleveland, 
O..  which  has  acquired  the  praperties  of  the 
Savanna  Copper  Co.  in  the  Pinos  Altos  dis- 
trict. Grant  county,  N.  Mex..  will  build  a  nar- 
row   gage    railroad   to   the   holdings. 

The  recently  incorporated  Rock  Island, 
Texico,  Farwell  &  Gulf  Ry.  Co.  has  made 
preliminary  surveys  and  has  secured  $150,000 
of  capital  for  the  construction  of  the  first 
40  miles  of  line.  The  company  is  now  ready 
to  let  construction  contracts  on  this  section. 
The  total  projected  length  of  this  road  is 
280  miles.  It  is  to  form  a  Rock  Island  con- 
nection via  Te.xico  route  to  the  Texas  & 
Pacific  Ry.,  M.  J.  Healy.  Texico,  N.  Mex.,  is 
President  and  W.  B.  Wynn,  Texico,  N.  Mex., 
is   Chief   Engineer. 

New  York. 

Advices  from  Geneva  state  that  surveys  have 
been  completed  for  the  first  five  miles  of 
the  new  electric  railway  which  is  to  extend 
from  Geneva  to  Port  Gibson.  The  line  is 
practically  that  of  the  proposed  Geneva  & 
Newark  road,  which  was  surveyed  several 
years  ago,  and  it  is  said  that  this  road  has 
been  transferred  to  the  syndicate  headed  by 
C.  D.  Beebe,  Syracuse,  and  that  it  is  to 
be  completed  by  these   interests   immediately. 

The  Long  Island  R.  R.,  J.  R.  Sava.ge,  Chief 
Engineer,  Jamaica,  N.  Y.,  has  had  work  start- 
ed on  its  terminal  yards  and  station.  The 
improvement  at  Jamaica  is  to  cost  more  than 
$3,000,000.  The  station  is  to  be  ready  for 
occupancy  by  December.  In  connection  with 
the  improvements  at  Jamaica  a  new  freight 
yard  is  being  laid  out  at  Richmond   Hill. 

Arthur  E.  Stillwell.  President  of  the  Kan- 
sas City.  Mexico  &  Orient  Ry.  Co.,  who  has 
been  abroad  for  about  two  months  arrived 
in  New  York  on  Aug.  1.  In  an  interview 
he  made  the  following  statement  regardirrg 
prospects  of  financing  railroad  work  abroad : 
"Financial  conditions  are  favorable,  but  there 
is  uncertainty  about  the  condition  in  the 
United  States,  from  the  English  standpoint, 
which  is  diverting  millions  of  European 
money  to  South  America,  when  it  should  come 
here  'were  conditions  in  the  United  States 
stable  from  the  English  point  of  view.  How- 
ever, what  we  need  is  to  give  the  railroads 
in  the  United  States  decent  paying  rates.  If 
that  were  the  case  the  railroads  would  start 
in  immediately  upon  an  expenditure  of  $500,- 
000.000  in  improvements.     That  would  create 


a    far    greater    era    of    prosperity    than    this 
country  ever  has  known  before. 

The  United  Traction  Co.,  598  Broadway, 
.Mbany,  N.  Y.,  is  considering  extending  its 
lines  to  the  Arbor  Hill  section  of  that  city. 
Three  years  ago  the  United  Traction  Co.  se- 
cured from  the  city  a  franchise  to  construct 
a  railway  line  from  its  tracks  on  Clinton 
.\ve.  to  Livingston  Ave.,  and  thence  to  Wa- 
tervliet   Ave. 

Engineers  are  now  making  surveys  for  the 
construction  of  a  branch  line  of  the  Roches- 
ter, Syracuse  &  Eastern  Ry.,  from  Geneva, 
N.  Y.,  to  Port  Bigson,  through  Oak  Corners, 
Phelp  Clifton  Springs  and  to  a  connection 
with  the  main  line  of  the  road. 

The  New  York  Central  Lines  in  behalf  of 
itself  and  other  lines  centering  in  Buffalo, 
N.  W.,  has  applied  to  the  Public  Service 
Commission,  Second  District,  for  permission 
to  make  certain  connections  and  extensions 
which  if  allowed  will  be  followed  by  an  ex- 
penditure of  $7.5o,MOO  on  improvements  in  the 
freight  yards  being  established  at  Garden- 
ville.  Tlie  plan  is  to  build  a  branch  to  serve 
as  a  trunk  line  2%  miles  long,  connecting 
with  the  West  Shore,  Lehigh  Valley.  Erie, 
and  Uickawanna.  as  a  result  of  which  most 
of  the  freight  that  now  has  to  be  taken  into 
Buffalo  will  be  handled  at  Gardenville. 

The  .Auburn  &  Syracuse  Electric  R.  R. 
Co.,  will  construct  4,000  ft.  of  track  on  East 
Genesee  St.,  Auburn,  N.  Y.  The  w^ork  will 
be  done  by  the  company  forces.  Thos  H. 
Mather.   Syracuse.   N.   W..  is  Chief   F.ngineer. 

•The  State  Public  Service  Commission  has 
granted  the  Coney  Island  &  Brooklyn  R.  R. 
Co.,  J.  E.  Babcock,  Chief  Engineer,  De  Kalb 
and  Franklin  .\ves..  Brooklyn,  N.  Y.,  permis- 
sion to  issue  $489,5.39  in  4  per  cent  bonds. 
The  greater  part  of  the  proceeds  from  the 
bond  sale  are  to  be  used  for  the  entire  re- 
construction of  the  company's  tr.acks  on 
Coney  Island  Ave.,  from  the  Park  Circle  to 
Coney  Island.  The  bond  issue  originally 
asked  was  for  $462,n00.  But  as  the  bonds  are 
to  be  sold  around  80  the  net  proceeds  to  the 
company  from  the  sale  of  the  $489,539  issue 
authorized  will  be  only  $:»1,630.  Outside  of 
a  few  small  expenditures  the  money  is  to  be 
used  in  shifting  the  tracks  of  the  radroad  on 
Coney  Island  avenue  to  the  middle  of  the 
street.  The  tracks  are  now  laid  along  the 
western  side  of  the  avenue,  close  to  the  side 
walk,  but  during  the  last  administration  the 
company  was  ordered  by  the  city  to  lay  its 
tracks  in  the  center  of  the  street. 

North  Carolina. 

Paul  Chatham,  Charlotte,  N.  C.  has  "been 
granted  a  franchise  to  operate  a  street  rail- 
way in  Charlotte.  It  is  proposed  to  build 
an  electnic  ,linc  out  to  a  large  suburban 
tract  which  is  to  be  developed  by  Chatham 
and  others.  It  is  also  believed  that  tlie 
franchise  is  to  be  used  in  bringing  into  the 
citv  the  interurban  road  being  built  by  the 
Southern  Power  Co.  to  Charlotte,  N.  C.  The 
Southern  Power  Co.  is  building  an  interurban 
line  from  .Anderson  to  Greenville.  S.  C.  to 
be  extended  to  Spartanburg,  and  eventually, 
it  is  stated,  on  to  Charlotte  and  Greensboro, 
and   probably  to.  Dunham. 

The  con.struction  of  a  railroad  from  Eliza- 
beth City,  N.  C.  to  Weeksville.  N.  C,  is  un- 
der consideration.  D.  G.  Wilson.  Weeks- 
ville. N.  C,  is  interested. 

It  was  definitely  determined  at  a  recent 
meeting  of  the  Roanoke.  Va.,  business  men 
and  delegates  from  Mt.  .Airy,  N.  C,  to  ex- 
tend the  proposed  Roanoke  &  Bent  Moun- 
tain R.  R.  through  Patrick  and  Carroll  Coun- 
ties to  Mt.  Airy,  the  county  seat  of  Surry 
County,  N.  C.  It  w-as  decided  to  change  the 
name  of  the  road  to  the  Roanoke  &  Mt.  .Airy 
Southern.  Its  length  will  be  about  one  hun- 
dred miles.  From  Roanoke  it  will  pass 
through  several  miles  of  Roanoke  county,  en- 
tirelv  through  Flovd,  Patrick  and  Carroll, 
into 'Surrey  county,  N.  C,  to  Mt.  Airy,  where 
.  it  will  connect  with  a  road  now  building 
from  that  point  to  Statesville.  With  the  com- 
pletion of  these  two  lines  the  distance  be- 
tween Roanoke  and  State.sville  will  be  mate- 
riallv  reduced.  The  Mt.  Airy  delegates  also 
pledged  to  subscribe  40  per  cent  of  the  neces- 
sary  funds   for  the  work. 
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Ohio. 

Construction  will  probably  not  be  started 
this  year  on  the  extension  of  the  present 
Columbus  Albany  &  Johnstown  Traction  Co. 
by  the  Columbus,  Mt.  Vernon  &  Mansfield 
Traction  Co.,  which  has  taken  over  the  former 
road.  As  planned  this  road  will  be  rebuilt 
to  Johnstown,  thence  to  Mt.  Vernon  and  then 
to  Mansfield,  where  it  will  connect  with  the 
Jines  of  the  Cleveland,  Southwestern  &  Colum- 
bus. ^,       , 

The  Lake  Erie,  Bowling  Green  &  Napoleon 
Ry.  Co.,  E.  H.  McKnight,  General  Manager, 
Bowling  Green,  O.,  is  planning  to  extend  its 
electric  railway  to  Elmore  on  the  east  and  to 
Grand  Rapids  on  the  northwest. 

The  citv  of  Cleveland  a  short  time  ago 
voted  a  $2,000,000  bond  issue  for  grade  cross- 
ing work.  The  funds  for  this  work,  however, 
will  probably  not  be  available  before  No- 
vember. The  Lake  Shore  &  Michigan  South- 
ern Ry.  has  already  started  to  work  up  its 
plans  for  the  Madison  Ave.  and  Lake  Ave. 
N.  W,  crossings,  and  these  improvements  can 
be  started  without  delay  as  soon  as  the  city 
funds  are  available.  A  group  of  the  Pennsyl- 
vania series  of  crossings  on  the  East  Side 
will  be  taken  first  of  all  along  the  Pennsyl- 
vania road.  It  is  probable  that  the  work  will 
be  started  at  Cedar  Ave.  S.  E.  and  continued 
northward  to  St.  Clair  Ave.  N.  E.  If  there 
are  any  funds  left  over  the  St.  Clair  group 
will  be  taken  next. 

Surveys  have  been  started  by  John  W.  Rie- 
gle  and  assistants,  Findlay,  O.,  for  the  pro- 
posed extension  of  the  Western  Ohio  Ry., 
from  Minister  to  Loramie,  the  latter  place 
having  never  been  touched  by  trolley  or 
steam  lines. 

According  to  an  announcement  reported  to 
have  been  made  by  F.  Brandon,  Lebanon,  O., 
Vice  President  of  the  Dayton,  Lebanon  & 
Cincinnati  Terminal  Co.,  the  company  will 
not  only  permit  the  construction  of  the  pro- 
posed east  levee  for  the  new  channel  of  the 
Miami  River  south  of  Washington  St.,  Day- 
ton, O.,  on  land  owned  by  the  company,  but 
will  assist  in  paying  part  of  the  cost.  When 
plans  for  the  work  have  been  completed  they 
will  be  submitted  to  the  city  engineer  for  his 
approval. 

Oklahoma. 
The  Rapid  Transit  Interurban  Co.,  incor- 
porated under  the  laws  of  the  Territory  of 
Oklahoma,  with  a  capital  stock  of  $2,500,000 
to  build  an  electric  interurban  railroad  from 
Muskogee  to  Chickasha,  and  from  Guthrie 
to  Sulphur,  crossing  at  Tecumseh,  has  se- 
cured from  the  city  of  Tecumseh  a  franchise 
and  from  the  county  commissioners  of  Pot- 
tawatomie County  permission  to  cross  all 
public  roads  and  highways.  The  preliminary 
work  of  constructing  the  line  from  Tecumseh 
to  Sulphur  will  be  commenced  at  once  and 
will  be  speedily  pushed  on  the  part  where 
franchise  and  permission  has  been   secured. 

The   Osage   &   Western   R.   R.,   which   pro- 
posed the  construction  of  a  line  from  Vinita 
west  to  Enid,  Okla.,  has  grading  well   under 
way,    the    work    being    completed    within    26 
miles   of  the  latter  city.    Arrangements  have 
been    made    for   the   use   of   the   Rock    Island 
line  between   Enid  and  Billings,  and  the  first 
section    will    be    completed    from    Billings    to 
Tonkawa.  as  the  first  installment  of  the  $50,- 
000  bonus  of  Enid  will  be  paid  at  that  time. 
Oregon. 
The    .\storia   &   Columbia   River   R.   R..   T. 
H.   Croswell,  Chief  Engineer,   Portland,   Ore., 
has   detailed    surveys   underway   for   the   pro- 
posed cutoff  at  Tongue  Point.     The  cutoff  is 
to  start  at  the  commencement  of  the  big  curve 
a  short  distance  west  of  the  John  Day  river 
and    run    through    the   bluff    several   hundred 
feet  south  of  the  present  track.     It  will  then 
follow  the  short  line  back  of  the  Hammond 
Lumber    Co.'s   mill    and   continuing   along   on 
solid   ground  to  a   point  about  200   feet  west 
of  the  Astoria  Box  Co.'s    plant,  where  it  will 
connect  with  the  existing  trestle.     The  main 
object   in   making  the   change   is   to   do_  away 
with    the    heavy   curve    at    Tongue    Point,   as 
well  as  with"  a  long  stretch  of  trestle  that  is 
expensive  to  keep   in  repair.     A  cut  is  to  be 
made  through  the  bluff  at  the  point  and  the 


earth  secured  there  will  be  utilized  to  fill  in 
the   grounds   at  the   depot. 

The  contractors  have  turned  over  to  the 
operating  department  of  the  Oregon  Short 
Line  R  R.  57  miles  of  the  new  road  being 
built  north,  down  the  west  bank  of  the  Snake 
river   from   Huntington. 

The  citizens  of  Ashland  have  voted  to 
grant  John  R.  Allen  a  franchise  in  that  city 
for  an  electric  railway.  . 

The  Great  Southern  R.  R.,  J.  G.  Heimrich 
General  Manager,  now  operating  30  miles  ot 
line  from  The  Dalles  to  Dufur,  is  said  to 
be  having  surveys  made  for  an  extension 
into    Central    Oregon.  . 

The  Coos  Bay  Traction  Co.,  recently  in- 
corporated with  a  capital  stock  of  $1,000,000, 
has  announced  its  intention  of  building  a  line 
from  Marshfield  to  Roseburg.  It  is  said  that 
a  $5,000,000  bond  issue  of  the  company  will 
be  guaranteed  by  the  Marine  Trust  &  Sav- 
ings Co.  of  San  Francisco.  It  is  understood 
that  it  is  a  part  of  a  plan  to  build  an  electric 
line  to  Florence  and  Coos  Bay  and  on  to 
Roseburg  and  also  from  Marshfield  to  Ban- 
don  down  through  Curry  county  and  across 
to  Grant's  Pass.  George  F.  Averill,  Marsh- 
field,  Ore.,  is   President, 

The  Oregon  Trunk  Line,  John  F.  Stevens, 
President,  Portland,  Ore.,  is  said  to  be  about 
ready  to  let  a  contract  for  another  section  of 
its  line  through  Klamath  County  toward  Kla- 
math Falls.  The  contract  has  already  been 
let  for  the  construction  of  this  grade  from 
the  Klamath  Indian  reserve  line  north  40 
miles.  It  is  believed  that  the  road  is  to 
come  from  Crescent  down  through  the  Big 
Marsh  country  to  Agency  Bay,  near  the 
Klamath  Indian  Agency.  The  line  is  then 
to  proceed  around  this  bay  to  the  mouth  of 
Williamson  River  on  the  east  side.  From 
there  soundings  are  now  being  made  across 
the  lake  for  the  line  to  cross  to  the  west  side 
and  strike  land  again  about  Eagle  Ridge 
Tavern.  From  that  place  it  wdll  have  a 
straight  course  down  the  west  side  to  the 
head  of  Link  River  and  down  the  river 
to  the  proposed  depot  site  on  the  west  side 
of  the  city. 

Pennsylvania. 
The  Buffalo  &  Lake  Erie  Traction  Co.  has  ap- 
plied to  the  City  Council  of  Erie,  Pa.,  for  the 
right  to  double  track  East  6th  st.  and  East 
12th  St.  out  to  the  General  Electric  Co.'s 
grounds  in  order  better  to  handle  the  traf- 
fic that  promises  to  result  from  the  growth 
of  the  city  subsequent  to  the  coming  of  the 
shop    to    Erie. 

The  City  Council  of  Philadelphia  has  pass- 
ed an  ordinance  authorizing  the  Chester  & 
Philadelphia  Ry.  Co.  to  lay  track  to  construct 
a  line  of  surface  street  railway  from  its 
terminus  at  Bow  creek  to  92nd  st.  in  the 
40th  ward,  connecting  with  the  Philadelphia 
Rapid   Transit  Co. 

The  Susquehanna,  Bloomsburg  &  Berwick 
R.  R.,  J.  H.  Cochran,  President,  Williams- 
port,  Pa.,  has  made  a  survey  for  a  two-mile 
extension  of  its  steam  railroad  to  Blooms- 
burg. 

A  company  has  been  organized  at  Ellwood 
City,  Pa.,  by  W.  J.  Coursin,  H.  L.  Tuckert, 
J.  W.  Humphrey,  R.  A.  Todd  and  Fred 
Johnson,  for  the  purpose  of  building  a  street 
railway  from  Park  City  to  Ellwood  City. 

The  Westinghouse  Electric  &  Manufactur- 
ing Co.,  Pittsburg,  Pa.,  has  purchased  the  In- 
ter Works  R.  R.  The  line  is  seven  miles  long, 
connecting  the  towns  in  which  the  company's 
plants  are  located. 

Rhode  Island. 

Officials  of  the  New  York,  New  Haven  & 
Hartford  R.  R.  have  approved  plans  for 
double  tracking  the  old  road  bed  of  the  Bos- 
ton &  Providence  from  the  tunnel  bridge  in 
East  Providence,  R.  I.,  to  East  Junction  on 
the  main  line.  The  work  is  said  to  include 
the  widening  and  strengthening  of  bridges 
and  the  abolishment  of  a  grade  crossing  in 
Rumford. 

City  Council  Committee  of  Providence,  R. 
I.,  is  shortly  to  take  up  with  the  New  York, 
New  Haven  &  Hartford  R.  R.  the  matter  of 
abolishing  the  railroad  crossings  in  the  8th 
Ward   in   Providence. 


South  Carolina. 

The  Atlantic  Coast  Line  K.  R.  is  to  estab- 
lish new  freight  yards  at  BcnnettsviUe,  S.  C, 
which  will  have  two  miles  of  track  and  will 
accommodate  1,500  cars.  ,  -  ,,     o 

Officials  of  the  Carolina,  Chnchheld  & 
Ohio  Ry.  have  been  requested  to  meet  with 
the  representatives  of  Charleston,  Columbia 
and  Spartanburg  and  other  interested  points 
at  a  meeting  in  the  city  of  Spartanburg  at 
some  early  date,  to  discuss  the  proposed  ex- 
tension to  Charleston. 

South  Dakota. 
The  Chicago  &  Northwestern  Ry.  has  com- 
pleted trtcklaying  on  its  new  extension  be- 
tween Gettysburg  and  Blunt,  and  the  work 
of  laying  side  tracks  and  building  stations 
at  the  several  new  towns  established  on  the 
e.xtension  is  expected  to  be  completed  by- 
Sept.    1. 

Tennessee. 
The   Chattanooga   Railway   &  Light   Co.   of 
Chattanooga,  Tenn.,  has   filed  an   amendment 
to  its  charter,  authorizing  extension  of  tracks 
on  a  number  of  streets  in  Chattanooga. 

The  Memphis  Street  Rv  Co.,  T.  H.  Tut- 
wiler.  President  and  General  Manager,  Mem- 
phis Tenn.,  has  given  out  the  route  by  it& 
cross  city  street  car  line  at  Memphis,  and 
has  announced  that  work  will  be  started  at 
once.  The  route  is  as  follows:  Beginning 
at  Railroad  ave.  and  Bellevue  boulevard, 
north  on  Bellevue  to  Linden  ave.,  which  will 
be  opened  eastward  near  the  new  high  school ; 
thence  east  on  Linden  to  Cleveland  St.,  which 
will  be  opened  to  Union  ave.  and  continunig 
north   to   Poplar   ave. 

The  Chattanooga  Southern  R.  R.,  Chas. 
Hicks.  General  Manager,  Chattanooga,  Tenn., 
is  understood  to  have  completed  arrange- 
ments with  the  Rome  &  Northern  R.  R.  pro- 
viding for  the  construction  of  a  connection 
between  the  two  roads  and  giving  the  Chat- 
tanooga Southern  connections  to  Rome,  Ga. 
The  Chattanooga  Southern  is  to  build  an  ex- 
tension from  Rome  to  the  connection  with 
the  Seaboard  .^ir  Line,  making  a  short  and 
direct  line  between  Chattanooga  and  Atlanta. 
The  Middle  Tennessee  R.  R.,  mentioned  m 
our  last  issue,  is  reported  to  have  let  grading 
contracts  for  its  extension  from  Water  Val- 
ley to  Mt.  Pleasant.  The  new  branch  will  tap 
the  Leatherwood  branch  of  the  Middle  Ten- 
nessee about  six  miles  from  Leatherwood, 
and  will  be  run  from  there  through  to  Mt. 
Pleasant,  traversing  a  fertile  country  and 
one  rich  in  phosphate  deposits.  John  White, 
Franklin,  Tenn.,  is   Chief  Engineer. 

The  Overton  County  R.  R.,  now  operating 
20  miles  of  standard  gage  line,  is  reported  to 
be  planning  to  build  an  extension  into  Ken- 
tucky. W.  AV.  Yeatman.  Livingston,  Tenn., 
is  General  Superintendent  and  George  L.  Wil- 
kins.  1007  Marquette  Bldg.,  Chicago,  111.,  is 
President.  ^  , 

John  L.  O'Connor,  KnoxviUe,  Tenn.,  has 
been  awarded  the  contract  for  constructing 
a  2-mile  terminal  spur  at  Athens,  Tenn.,  for 
the  Athens  &  Tellico  R.  R. 
Texas. 
The  Belton  &  Temple  Traction  Co.  of  Tem- 
ple, Tex.,  now  operating  14.3  miles  of  line 
between  the  two  cities  named,  is  to  improve 
its  line  and  extend  it  to  Waco.  Local  sys- 
tems of  street  railways  are  also  to  be  built 
in  Temple  and  Behon.  The  property  of  this 
company  was  recently  purchased  at  re- 
ceiver's sale  by  a  syndicate  of  Pennsylvania 
men  who  own  the  bonds. 

Slaveys  are  under  way  for  the  project- 
ed interurban  line  from  Dallas  to  Palestine 
and  it  is  believed  that  construction  will  be  un- 
dertaken shortly.  Advices  from  Dallas  state 
that  J  V.  Watkins,  President  of  the  Trinity 
Valley  Traction  Co.,  is  at  the  head  of  the  new 
enterprise. 

The  Texarkansas  Gas  &  Electric  Co.,  W.  U 
Wood,  jr..  Manager,  Texarkana,  has  had  sur- 
veys made  for  a  1%  miles  extension  of 
its  Rose  Hill  street  car  line  at  Texarkana 
Necessary  material  for  the  extension  is  said 
to  have  been  purchased. 

The  Texas  Traction  Co.,  300  Commerce  St., 
Dallas,  Tex.,  has  authorized  the  construction 
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of  a  local  line  in  Sherman,  running  out  to 
West  Hill,  and  also  of  a  local  line  in  McKin- 
ney.  route  not  determined.  The  Sherman  line 
is  to  be  completed  by  April  30,  1911,  and  the 
■     McKinney  line  by  July  1,  1911. 

The  people  of  Falfurrias  are  raising  a  bonus 
to  secure  the  building  of  a  branch  line  of 
the  Brownsville  Ry.  to  that  city.  The  branch 
is  to  extend  from  Kingsville  or  Sarita  to 
Falfurrias  and  on  to  a  point  west  of  Falfur- 
rias. Surveys  have  been  made  over  the  pro- 
posed   new    route. 

The  Pecos  Valley  Southern  R.  R.  has  com- 
pleted its  line  to  Saragosa,  28  miles,  and  has 
inaugurated  train  service.  W.  L.  Carwile, 
Dallas,  Tex.,  is   President  of  this  road. 

Advices  from  Kingsville  state  that  con- 
tracts have  been  let  at  that  city  for  building 
a  belt  road  through  the  cane  district  in  the 
vicinity  of  Brownsville.  Some  12  miles  of 
road  will  be  required  to  complete  the  cir- 
cuit from  Blalock  spur.  4  miles  north  of 
Brownsville  on  the  line  of  the  St.  Louis, 
Brownsville  &  Mexico  southwest  through 
the  heavy  cane  producing  plantations,  doubling 
back  to  Brownsville.  The  Brownsville  main 
line  will  supply  the  connecting  link  of  the 
circuit  between   Brownsville  and   Blalock. 

The  Mitchell-Pigg  Construction  Co.  of 
Wcatherford,  Tex.,  has  been  incorporated  with 
a  capital  stock  of  $100,000,  the  incorporators 
being  H.  L.  Mitchell,  R,  W.  Miller  and  J. 
W.  Pigg.  The  company  has  the  contract  and 
has  work  under  way  on  the  Chicago,  Weather- 
ford  &  Brazas  Valley  R.  R.,  noted  in  our  last 
issue. 

A  proposition  has  been  made  the  Young 
Men's  Industrial  Club  of  Mexia.  Tex.,  to 
build  a  line  of  railroad  from  Waco  east 
through  Mart,   Mexia  and   Fairfield. 

Col.  L.  D.  Ross,  of  New  York  City,  who  is 
associated  with  Col  I.  D.  Polk  of  Beaumont, 
in  promoting  the  electric  railway  between 
Beaumont  and  Port  Arthur,  is  now  in  that 
city.  It  is  believed  definite  announcement  as 
to  the  plans  will  be  made  in  the  near  future. 

Receiver  Sam  W.  Brown  of  the  Bartlett  & 
Florence  R.  R.,  has  appointed  James  C.  Col- 
lins to  operate  the  road  from  Bartlett  to 
Jarrell  under  the  terms  of  the  receivership 
proceedings  set  forth  by  Judge  Charles  H. 
Wilcox.  A  partial  inventory  shows  the  road 
to  be  worth  about  $11.5,000  and  indebtedness 
amounting  to  $90,000.  Receiver  Brown  will 
sell  the  road  under  direction  of  the  court. 

The  Rio  Grande  &  Eagle  Pass  Ry.,  R.  W. 
Davis  Chief  Engineer,  Laredo,  Tex.,  is  con- 
sidering extending  its  line  down  the  valley 
of  the  Rio  Grande  from  Laredo  to  Sam 
Fordyce.  where  it  will  connect  with  the  St. 
Louis,  Brownsville  and  Mexico.  The  dis- 
tance traversed  will  be  about  125  miles,  and 
the  territory  opened  up  is  among  the  most 
valuable  for  irrigation  and  grazing  purposes 
in  the  state.  The  road  at  present  runs  from 
Laredo  to  Minerva,  a  distance  of  29  miles. 

Preliminary  surveys  have  been  made  for  a 
projected  80-mile  railroad  from  Austin,  Tex., 
to  Fredericksburg,  Tex,,  and  it  is  hoped  to 
take  up  the  matter  of  construction  work  by 
Oct.  1.  The  company  to  operate  the  line  has 
not  been  chartered  nor  has  a  chief  engineer 
been  selected.  W.  S.  McGregor,  Temple, 
Tex.,  is  interested. 

.\ccording  to  advices  from  San  Antonio, 
Tex.,  nearly  all  the  surveys  have  been  made 
and  right  of  way  secured  for  the  construc- 
tion of  the  proposed  San  Antcrnio.  Rio 
Grande  &  Tampico  R.  R..  and  it  is  expected 
that  trains  will  be  operating  over  consider,',bIe 
distance  by  next   fall. 

Preliminary  surveys  for  the  Texas  North 
&  South  Ry.  have  been  completed  from 
Fredericksburg  to  Mason.  Surveys  between 
Fredericksburg  and  Boerne  have  ;dso  been 
completed.  It  is  believed  that  permanent 
surveys  will  be  started  soon  and  all  engineer- 
ing work  finished  by  Nov.  L  F.  W.  Steber, 
Fredericksburg,    Tex.,    is    Engineer. 

The  International  &  Great  Northern  Ry.  has 
made  a  second  application  to  the  State  Rail- 
mad  Commission  for  a  revaluation  of  its 
property,  so  as  to  provide  a  basis  for  its  pro- 
posed reorganization  and  bond  issue.  The 
commission  refused  to  grant  the  former  ap- 
plication.   The  present  valuation  runs  to  $24,- 


193,38G,  and  it  is  desired  to  increase  this  to  at 
least  $31,(i42,506.  Of  this  amount  $5,973,947  is 
alleged  to  be  in  betterments  from  January, 
1895,  to  June  30,  191u;  $434,400  is  alleged  to 
be  omitted  betterments  on  882  miles  of  old 
road  from  January,  1895,  to  June  30,  1909; 
$533,098  added  freight  on  betterments,  10  per 
cent  of  total  cost  prior  to  190U  of  $^5,335,098 
added  freight  on  betterments,  10  per  cent  of 
total  cost  prior  to  1906  of  $.5,335,098,  and 
$507,255  in  average  stock  of  material  on  hand 
for  the  past  five  years. 

Grading  work  on  the  Brownwood  South- 
western R.  R.  will  probably  be  started  by 
Sept.  1.  Contractors  have  been  over  the 
line  with  a  view  to  bidding  on  the  work. 
Col.  R.  A.  Love,  Brownwood,  Tex.,  is  the 
promoter. 

A  preliminary  valuation  of  tbe  San  An- 
tonio, Rio  Grande  &  Tampico  Ry.  on  the 
proposed  line  from  San  Antonio  to  San  Jose, 
thence  south  85  miles  to  a  point  midway  be- 
tween the  Nueces  and  Frio  Rivers,  near  the 
LaSalle  and  McMullen  county  line,  a  total 
distance  of  90.5  miles,  has  been  completed  by 
R.  D.  Parker,  Engineer  of  the  State  Rail- 
road Commission.  He  estimates  the  cost  of 
the  proposed  line  at  $1,688,361,23,  an  aver- 
age of  $18,655.80  a  mile.  He  figures  that  the 
estimate  of  the  railway  officials  in  their  ap- 
plication for  a  preliminary  valuation  for  the 
purpose  of  issuing  bonds  is  correct  in  that 
estimate  that  $77,500  has  already  been  spent. 
The  estimates  call  for  an  eight-tenths  maxi- 
mum grade,  70-lb.  steel  for  the  line  gravel 
ballast,  concrete  culverts  and  steel  bridges 
across  the  Medina,  Atacosa  and  San  Miguel 
Rivers.  Mr.  Parker  calls  attention  to  the 
fact  that  terminals  in  San  Antonio  will  prove. 
very  expensive,  and  upon  this  basis  makes 
his  calculations.  With  $90,000  in  stock  al- 
ready issued,  $1,598,000  remains  under  the 
valuation   for  the  issuance  of  bonds. 

City  Council  of  Corpus  Christi,  Tex.,  is 
considering  granting  a  street  railway  fran- 
chise to   FI.  H.  Read  and  associates. 

Utah. 

The  construction  of  an  electric  railway  from 
Nephi  to  Payson  is  proposed  and  steps  are 
also  being  taken  to  continue  the  line  to  the 
county  seat  of  Juab  county.  George  Whit- 
more,  Nephi,  Utah,  is  interested. 

The  Ogden  Rapid  Transit  Co..  Ogden, 
Utah,  which  is  now  building  a  line'  from 
Five  Points  to  Brigham  City,  is  said  to  in- 
tend to  extend  the  line  to  Logan. 

The  Emigration  Canyon  R.  R.,  LeGrand 
Young,  Jr..  Chief  Engineer,  Salt  Lake  City, 
Utah,  is  considering  extending  its  interurban 
line  from  a  convenient  point  on  the  East 
Bench  down  21st  East  and  eventually  to  Hol- 
liday. 

Virginia. 

Parties  who  are  developing  the  sulphur 
mines  near  Knight's  Branch  in  Spotsylvania 
county  Va.,  are  contemplating  building  a  rail- 
road to  extend  from  the  sulphur  mines,  in 
Louisa  county,  to  the  mines  near  Knight's 
Branch.  If  the  rairoad  is  built  it  will  be 
extended  by  Spotsyvalania  to  Fredericksburg. 

The  Richmond,  Fredericksburg  &  Potomac 
R.  R.  Co,  has  started  work  on  the  rebuilding 
of  the  belt  line  railway  from  Acca  to  the 
High  Bridge  over  the  James  River,  The  line 
is  to  be  double  tracked  and  the  grade  cross- 
ings on  all  streets  and  highways  leading  out 
of  Richmond,  Va,,  intersected  by  the  Belt 
Line  will  either  be  tunneled  or  a  trestle  will 
be  erected  over  the  road.  The  property  neces- 
sary for  this  improvement  was  acquired  sev- 
eral years  ago  by  the  railroad  company  as 
the  officers  fully  realized  the  fact  that  at  no 
distant  date  the  double  track  would  be  neces- 
sary. 

Washington. 

Winston  Bros.  &  McDougall  will  probably 
complete  their  portion  of  the  work  in  double 
tracking  the  main  line  of  the  Northern  Pa- 
cific to  Portland  by  Nov.  1. 

Plans  have  been  prepared  by  Alexander 
Stewart,  Seattle.  Wash..  Assistant  Chief  En- 
gineer of  the  Great  Northern  Ry..  for  the 
reconstruction  of  a  part  of  the  main  line 
of  that  road  west  of  Wellington,  in  the 
Cascades.     The  construction  of  a  new  tunnel 


at  a  lower  level  than  the  present  tunnel  is  ni- 
cluded  in  the  plans.  The  work  the  Great 
Northern  now  has  under  way  at  Welling- 
ton and  west  of  that  point  will  be  com- 
pleted by  Dec.  1  and  will  cost  nearly 
$1,500,000. 

It  has  been  reported  that  papers  have  been 
signed  making  preliminary  arrangements  for 
the  construction  of  a  railroad  from  Cove 
Ore.,  to  Walla  Walla,  Wash.  The  project  is 
said  to  be  subsidiary  to  the  .Northern  Pacific. 
George  Alexander,  Boston,  .Mass,  is  con- 
sulting engineer. 

West  Virginia. 

Permanent  surveys  are  now  being  made 
for  the  Sisterville  &  Middlebourne  R.  R. 
which  projects  a  line  between  the  places 
named. 

Curtis,  Shumway  &  Deane  have  started 
gradmg  at  Fairmont,  W.  Va.,  for  the  con- 
struction of  the  railroad  which  will  connect 
the  mines  of  the  Four  States  Co.  on  Tever- 
baugh  with  the  M.  R.  division  of  the  B.  &  O. 
at  Worthington.  The  contract  calls  for  sev- 
eral miles  of  railroad  and  a  viaduct  which 
will  be  modern  in  every  particular.  Much  of 
the  bridge  material  has  arrived  and  the  der- 
rick to  handle  this  has  been  erected  on  the 
railroad  side  of  the  river. 

The  Morgantown  &  Kingwood  R.  R.,  now 
operating  48  miles  of  standard  gage  road, 
has  increased  its  capital  stock  from  $200  00() 
to  $2,000,000.  It  is  believed  that  this  increase 
was  made  for  the  purpose  of  building  an  ex- 
tension. J.  K.  Monroe,  Kingwood,  W.  Va., 
is  Chief  Engineer. 

Wisconsin. 

The  city  of  Ironwood  has  taken  favor- 
able action  on  the  light  and  street  car  fran- 
chise in  that  city  and  as  a  result  it  is  said 
that  A.  E.  Appleyard.  Ashland,  Wis.,  will 
at  once  go  ahead  with  the  developments  of 
the  water  power  at  Copper  Falls  near  -Mel- 
len.  Power  will  be  transmitted  both  to  Iron- 
wood  and  Ashland  as  needed.  It  is  said  the 
proposition  will  involve  the  expenditure  of 
$1,000,000. 

The  Engineering  Department  of  the  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  R.  R. 
is  to  prepare  plans  shortly  for  a  subway  un- 
der its  tracks  at  Belknap  St.,  Superior,  Wis. 

Plans  for  the  construction  of  the  Chi- 
cago &  Wisconsin  Valley  R.  R.  are  taking 
final  shape  and  it  is  believed  that  active  work 
will  be  started  this  fall.  The  road  is  to  be 
built  from  '  Madison  to  Stevens  Point  and 
will  be  about  130  miles  long.  The  estimated 
cost  is  $3,387,600.  The  road  will  be  bulk  in 
three  sections:  From  Janesville  to  Madison, 
from  Madison  into  Stevens  Point  to  Mer- 
rill. The  section  from  Madison  to  Stevens 
Point  is  to  be  in  operation  by  July  .30.  1912. 
The  road  will  be  equipped  with  electricity  and 
gasoline  locomotives.  The  Western  Indiana 
Construction  Co.,  6  Sherman  St.,  Chicago,  111., 
will    construct    the    line. 

Advices  from  Duluth,  Minn.,  are  to  the  ef- 
fect that  the  Minneapolis,  St.  Paul  &  Sault  . 
Ste.  Marie  R.  R.  has  applied  for  a  certificate 
entitling  it  to  build  a  branch  line  from  a  point 
south  on  its  main  line  below  South  Superior 
in  section  10-48-14  to  the  government  dock 
line  on  the  point  between  Little  and  Big  Po- 
kegama   Rivers   and    Bays. 

J.  M.  Hassett  &  Co.,'  Pittsburg.  Pa.,  have 
completed  over  9%  miles  of  their  contract  for 
reconstructing  the  16%  miles  of  line  on  the 
old  Wisconsin  Central  right  of  way  from  How- 
ard station  to  the  village  of  Colfax.  They 
began  work  May  10  and  their  contract  is  to 
be  finished  Nov.  I.  They  have  two  camps, 
one  at  Howard  and  are  working  a  crew  of 
200  men.  Their  equipment  consists  of  four 
steam  shovels,  six  16-ton  Vulcan  dinky  en- 
gines and  100  dump  cars,  three  pile  drivers 
besides  horses,  wagons,  camp  paraphernalia 
and  tools  of  every  description.  The  new 
roadbed  penetrates  a  hilly  and  undulating 
country  and  follows  a  survey  that  the  old 
company  often  wished  to  utilize  but  never 
went  to  the  expense  of  putting  in  shape. 
Hassett  _&  Co.'s  contract  calls  for  $200,000 
for  grading  this  16%  miles  and  extras  on  the 
contract  will  amount  to  about  $-50,000.  These 
figures  will  not  include   laying  the  tracks  or 
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any  of  the  railroad  equipment.  The  tracks 
will  be  laid  on  the  grading  by  about  Nov. 
■Jo  and  will  Ik-  at  tlic  start  a  second  class 
track. 

Canada. 

The  people  of  St.  Catherines,  Ont.,  were 
to  have  voted  July  29  on  a  bylaw  granting  a 
franchise  to  the  Buffalo,  Niagara  &  Toronto 
Ry.  Co.  The  company,  however,  withdrew  the 
bylaw  on  the  ground  that  the  unsettled  state 
of  the  bond  market  would  make  it  unwise 
for  them  to  undertake  construction  at  this 
time.  It  was  proposed  to  build  an  electric 
railway  between  St.  Catherines  and  Niagara- 
on-the-Lake,  and  to  eventually  extend  the 
line  to  Buffalo  and   Toronto. 

The  Deputy  Ministers  of  Railways  at  Otta- 
wa gave  a  hearing  on  Aug.  9  on  the  applica- 
tion of  the  Canadian  Northern  Ry.  for  ap- 
proval of  a  route  map  from  Stewartwyn,  in 
the  province  of  Alberta.  The  proposed  line 
crosses  the  Calgary  &  Black  Falls  and  runs 
westerly  from  there  to  Rocky  Mountains  and 
practically  parallels  the  line  of  the  Alberta 
Central  Ry.  Co.  to  the  Rocky  Mountain  House. 

The  Canadian  Northern  Ry.  has  applied  to 
the  Dominion  Government  for  a  charter  for 
a  railway  to  run  from  Edmonton  to  Bear 
River,  on  the  Portland  Canal,  which  is  part 
of  the  British  Alaska  boundary.  The  pro- 
posed route  would  give  the  Canadian  North- 
ern shorter  haul  to  tidewater  than  the  Grand 
Trunk  Pacific  to  Prince  Rupert. 

Advices  from  Stewart,  B.  C,  state  that  the 
Canadian  Northern  Ry.,  which  recently  ap- 
plied for  a  charter  for  a  railroad  from  Ed- 
monton, .(Vita.,  to  Stewart,  is  now  considering 
the  construction  of  another  railroad  from 
Stewart  branching  through  Portland  City  up 
the  Salmon  River  through  20  miles  of  Alas- 
kan  territory   into   Britsh   Columbia. 

A  syndicate  headed  by  R.  T.  Shillington, 
member  of  Parliament  for  the  Porcupine  Dis- 
trict, is  reported  to  have  been  granted  a 
charter  to  build  a  line  from  the  T.  &  N.  O. 
Ry.  to  the  Porcupine  District. 

Construction  work  is  to  be  started  this 
month  on  the  Hudson  Bay  &  Pacific  Ry.  The 
survey  for  the  road  is  now  out  over  100 
miles  and  the  road  is  surveyed  ready  for 
construction  work  for  a  distance  of  85  miles. 
The  engineering  headquarters  of  the  road  are 
at  Prince  .Albert,  Sask. 

The  Montreal  &  Southern  Counties  Ry. 
Co.,  W.  B.  Powell,  General  Manager  Mon- 
treal, Que.,  is  to  start  work  shortly  on  an 
extension   to  the   Richelieu   River,   connecting 


Montreal  and  St.  Lambert  with  Chambly  Ba- 
sin, Chambly  Canton  and  the  village  of  Rich- 
elieu, and  intervening  parishes.  Later  on  the 
railway  is  to  be  extended  to  Granby.  The 
company  has  also  secured  a  long  lease  from 
the  Central  Vermont  Ry.,  from  Montreal  to 
Waterloo,  and  will  electrify  about  nine  miles 
of  the  track. 

The  contract  for  26  miles  of  track  to  be 
constructe.d  by  the  Canadian  Pacific  Ry.  be- 
tween Carmangay  and  Aldersyde  has  been 
let  to  the  Foley,  Welch  &  Stewart  Co.,  St. 
Paul,  Minn.  The  total  distance  of  the  new 
short  cut  to  Calgary  from  Lethbridge  is  56 
miles,  but  30  miles  of  this  have  already 
been  built.  Work  on  the  line  will  be  com- 
pleted about  Oct.  15.  Work  will  be  started 
at  once. 

The  Grand  Trunk  Pacific  has  laid  out  ex- 
tensive yards  at  Edson,  Alta.,  for  the  accom- 
modation of  its  general  railway  traffic.  Five 
miles  of  sidings  will  be  built  at  once,  but 
the  yards  as  laid  out  provide  room  for 
twenty-six   miles. 

C.  E.  Deakin,  Montreal,  Que.,  is  reported 
to  have  been  awarded  the  contract  of  the 
C.  P.  R.  Windsor  St.  station  and  office  ex- 
tension at  Montreal,  which  will  represent  an 
expenditure    of    $1,000,000. 

Advices  from  Ottawa  state  that  according  to 
advices  from  all  along  the  line  the  scarcity  of 
labor  on  the  National  Transcontinental  Ry.  is 
becoming  more  and  more  serious.  This  scarc- 
ity of  men  is  impeding  construction.  The  re- 
la.xation  of  the  immigration  restrictions  helped 
somewhat,  but  not  enough  to  cope  with  the 
situation. 

The  contractors  on  the  coal  fields  extension 
of  the  Grand  Trunk  Pacific  have  started  to 
cut  out  the  right  of  way  from  Edson.  This 
branch,  which  is  to  be  about  70  miles  in  length, 
will  cross  the  Yellowhead  Pass  Coal  Co.'s 
line  and  the  Pacific  Coast  Pass  Coal  Co.'s 
lines  and  unless  labor  difficulties  so  trouble- 
some in  the  west  are  greater  than  anticipated, 
the  grade  should  lie  ready  before  the  winter 
closes  in.  On  the  Battleford  branch  of  the 
(irand  Trunk  Pacific  the  contractors  are  se- 
riously hampered  by  lack  of  labor,  but  track 
laying  is  e.xpected  to  begin  on  the  grade  by  the 
middle  of  ne.xt  month.  On  the  Prince  .Mliert 
l>ranch  the  same  conditions  prevail,  but  it  is 
likely  that  about  90  miles  of  the  grade  will  be 
ready  for  steel  before  the  winter.  Ballasting 
cannot  be  continued  after  the  frost  sets  in.  so 
the  work  is  being  rushed  with  all  possible 
speed.  On  the  Regina  portion  good  progress 
is  being  made  between  Melville  and  the  south- 


ern limit,  about  100  miles  south  of  Regina. 
h'arther  than  that  there  is  nothing  but  tenta- 
tive surveying.  All  the  contracts  have  been 
let  fur  the  work  from  Melville  to  tlie  southern 
limit,  and  it  is  intended  to  connect  with  the 
main  line  through  Brandon. 

Plans  for  a  line  connecting  Montreal  with 
the  Transcontinental  Railway  by  way  of  Joli- 
ette,  Que.,  have  been  filed  at  the  Railway 
Commission  at  Ottawa,  Ont.,  by  the  Joliette  & 
Lake  Manan  Ry.  Co.  The  line  is  to  start 
from  Joliette  and  run  to  Weynoutachene  on 
the  Transcontinental.  The  general  route  as 
far  as  Lake  Manan  has  been  approved  and  a 
location  made  for  ten  miles  of  the  way  filed. 
Above  the  lake  the  line  has  not  yet  been  lo- 
cated. 

Mexico. 

The  National  Railways  of  Mexico  is  stated 
.to  have  placed  an  order  for  15,000  tons  of 
steel  rails  with  Belgian  mills  and  it  is  ex- 
pected that  this  will  be  almost  immediately 
followed  by  other  orders  with  European  mills 
for  several  thousand  tons  additional.  Of  late 
practically  all  the  steel  used  on  the  National 
railways  has  been  the  output  of  Monterey 
mills,  but  those  founderies  are  now  piled  up 
with  orders,  practically  all  of  which  are  for 
that  system. 

The  legislature  of  the  state  of  Chihuahua, 
Mexico,  has  appropriated  400,000  pesos  for  the 
building  of  a  railroad  from  Montclova,  in  the 
state  of  Coahuila,  to  Chihuahua.  The  distance 
is  about  700  kilometers  and  the  entire  cost 
will   be   2,000.000  pesos. 

Engineers  on  the  Vera  Cruz,  Tabasco  & 
Campeche  Ry.  Co.  will  complete  surveys  by 
the  end  of  August  on  the  two  optional 
routes  given  the  company  in  the  concession 
for  the  construction  of  750  kilometers  of 
line  between  Santa  Lucrecia  and  the  city 
of  Campeche.  Two  routes  are  now  under 
construction,  the  southern,  keeping  close  to 
the  foothills,  and  the  northern,  taking  the 
main  line  through  some  of  the  larger  cities 
between  Santa  Lucrecia  and  tlie  City  of 
Campeche,  such  as  San  Juan,  Bautista.  The 
southern  route  will,  it  is  said,  be  more  easy 
and  less  expensive  for  construction  of  track 
It  is  believed  that  construction  work  on  the 
road  can  be  rushed  as  the  line  will  cross 
more  than  half  a  dozen  large  streams,  and 
materials  for  the  road  can  be  taken  up  these 
rivers  and  delivered  at  no  less  than  six 
points  in  the  interior.  Thus,  at  least,  eight 
points  construction  work  can  begin  at  the 
same  time.  David  Coe,  City  of  Mexico,  is 
the   Engineer. 


California. 

Richard  C.  Tumelty,  City  Engineer,  Stock- 
ton, Cal.,  has  submitted  a  plan  to  the  Council 
of  that  city  for  constructing  a  canal  to  serve 
as  an  outfall  sewer.  The  plan  provides  for 
purchasing  a  right  of  way  through  the  Boggs 
tract,  located  southwest  of  the  city.  The 
right  of  way  will  be  500  ft.  wide  and  2,4-53  ft. 
long.  A  canal  300  ft.  wide  would  be  dug,  ex- 
tending from  Mormon  Channel  at  Harrison 
St.  to  the  San  Joaquin  river.  This  will  leave 
the  city  100  ft.  on  each  side  for  wharf  space. 
The  cost  of  dredging  is  estimated  ai  $65,000, 
and  the  right  of  way  can  be  purchased,  it 
is  said  for  about  $150  an  acre,  or  approxi- 
mately $22,500,  making  the  total  cost  $87,.50O. 

The  Mill  Creek  Reservoir  Co.  has  been  in- 
corporated with  a  capital  stock  of  $20,000 
and  proposes  the  building  of  irrigation  ditches 
and  reservoirs.  The  stockholders  are:  W. 
H.  Van  Leuven  of  Redlands,  N.  R.  liinkley, 
M.  L.  Frink  and  J.  M.  Cole  of  Bryn  Mawr 
and  J.  H.  Strait  of  Redlands. 

."Kdvices  from  Pasadena  state  that  the 
North  Pasadena  Land  &•  Water  Co,  is  mak- 
ing plans  to  locate  a  new  reservoir  at  Mil- 
lard's canyon.  The  location  will  be  above  the 
point    where  -the   Millard    pipe    line    trail    hits 


the  canyon  bottom.  The  plan  is  to  erect  a 
submerged  dam  similar  to  that  at  Devil's 
Gate,  but  smaller.  This  will  be  sunk  at  a 
point  a  few  hundred  feet  below  where  the 
water  of  the  canyon  goes   under  .ground, 

Colorado. 

The  Pueblo-Rocky  Ford  Irrigation  Co.,  601 
North  Main  St,.  Pueblo,  Colo,,  is  reported 
to  have  let  a  contract  for  800  ft.  of  tuiuiel- 
ing  at  the  outlet  of  Bradford  lake,  near  Wal- 
senbtirg. 

Plats  have  been  filed  in  the  county  clerk's 
office  at  Montrose,  Colo.,  by  W.  D.  Gould, 
James  Gould  and  E.  S.  Gould,  showing  the 
plans  of  a  proposed  reservoir  and  ditch  proj- 
ect soon  to  be  built  in  the  vicinity  of  Crystal 
creek,  near  Montrose.  The  reservoir  will  be 
formed  bv  a  dam  .58  feet  high  and  will  con- 
tain 56,407,000  cu.  ft.  of  water.  The  ditch 
will  be  about  11  miles  in  length,  with  a  car- 
rying capacity  of  300  ft.  The  estimated  cost 
is  $35,000.  Work  was  started  surveying  Sent, 
9,    1909. 

The  city  of  Boulder,  Colo,,  has  retained 
W,  H,  Hamm  of  Boulder,  who  has  been 
foreman  for  the  Mac.^rthur  Bros.  Co.  in  the 
construction  of  the  dam  at  Barker  Meadows, 
to    superintentend    the    construction    work    of 


the  dam  to  be  erected  by  the  city  at  Camp 
.A.lbion.  The  dam  is  to  be  built  by  day  labor 
and  will  require  13,000  cu.  yds.  of  rubble  ma- 
sonry. The  work  was  mentioned  in  our 
July  27   issue. 

Advices  from  Durango  state  that  farmers 
of  the  Florida  Mesa  irrigation  district  have 
voted  $1,060,000  in  bonds  to  construct  ditches 
and  reservoirs  for  the  irrigation  of  5,000 
acres  of  land.  Work  on  the  project  will 
commence  at  an  early  date, 

Iowa. 

4*Bids  are  asked  by  A.  Tansen,  county 
aurlitor,  Harlan,  la,,  until  10  a,  m,,  Aug.  10, 
for  the  construction  of  tlie  Nishna  Botna 
river  drainage  ditch  No,  1,  the  work  ap- 
proximating 378.407  yds.  of  excavation. 

The  commissioners  of  Page  county  will  give 
a  hearing  .\ug.  19  at  the  court  liouse  at 
Clarinda  on  a  petition  for  the  establishment 
of  a  drainage  district  and  the  straightening  of 
the  Nodaway  river. 

The  supervisors  of  Woodbury  County, 
at  Sioux  City,  la,,  have  awarded  the  contract 
for  the  construction  of  the  Garretson  drain- 
age ditch  to  the  Canal  Construction  Co,.  188 
Madison  St.,  Chicago,  111.,  at  $61,941.  Con- 
struction work  is  to  be  started  Oct.  1  and  is 
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to  be  completed  by  Nov.  1,  1911.  The  ditch 
will  be  10  miles  long  with  approximately  24 
miles  of  laterals,  there  being  16  of  these. 
The  ditch  will  be  from  18  to  22  ft.  in  width, 
while  the  laterals  will  range  from  4  lo  12  ft. 
in   width. 

Petitions  have  been  circulated  for  the  estab- 
lishment of  Ditch  No.  10  in  Winnebago  coun- 
ty. The  county  commissioners  will  give  a 
hearing  on  the  petition  on  Sept.  15  at  the 
court  house  at  Forest  City,  la. 

Kansas. 

Preliminary  surveys  have  been  completed 
by  Bert  C.  Wells,  City  Engineer  of  Wichita, 
Kan.,  for  an  extension  of  the  present  city 
drainage  canal  to  the  Big  Arkansas  river. 
The  work  will  cost  about  $40,000  and  can  be 
done  by  a  steam  dredge.  Bids  for  the  work 
are  to  be  asked  soon. 

The  City  Engineer  of  Hutchinson,  Kan., 
has  been  making  plans  for  the  new  head 
gjites  and  dam  which  it  is  proposed  to  build 
at  Cow  Creek  near  the  junction  of  the  drain- 
age canal.  Bids  for  the  work  will  be  asked 
at  once. 

Louisiana. 

The  Lafourche  Levee  Board.  W.  J.  Mc- 
Cune,  Secretary,  New  Orleans,  La.,  has  been 
allotted  $20,000  from  the  levee  funds  of  the 
Board  of   State   Engineers. 

L.  M.  Soniat  has  submitted  a  proposition 
to  Mayor  Weill  and  the  Board  of  Aldermen 
of  White  Castle,  La.,  for  the  drainage  of  the 
city  and  vicinity. 

Hearin  &  Ryan,  Baton  Rouge,  La.,  have 
been  awarded  the  contract  for  constructing 
the  Melwood,  Myrtle  Gray  and  Waterproof 
levee  in  the  Lower  Tensas  Levee  District. 
The  contract  includes  334,000  cu.  yds.  earth- 
work and  the  contract  price  was  $50,868.  Bids 
were  opened  Aug.  1  at  the  LI.  S.  Engineers' 
office  at   New   Orleans,  La. 

Missouri. 

The  Bois  Brule  Bottom  Drainage  District 
of  Perry  County,  Missouri,  is  to  call  for  bids 
soon  for  ditch  work  estimated  to  cost  about 
$85,000.  The  work  will  include  a  main  ditch 
at  9  laterals  and  will  require  over  546,000  cu. 
yds.  of  excavation.  Joel  Dunn,  Fordyce,  111., 
is  the   Engineer. 

North  Dakota. 

•|*Bids  are  asked  by  J.  H.  Fraine,  Grafton, 


N.  Dak.,  until  2  p.  m.,  Aug.  15,  for  the  con- 
struction of  County  Drain  No.  Xy.  Certified 
check  for  $200  required  with  bid.  Plans  can 
he  seen  at  the  office  of  Charles  l-'.dwards, 
Drayton,  N.  Dak. 

Ohio. 

•J»Hids  will  be  receivc<l  by  the  County  Auili- 
tor,  C.  E.  Russell,  Urbana,  O.,  until  Sept. 
1  at  10  a.  m.,  for  the  construction  of  185,1X0 
cu.  yds.  of  dredge  work.  Plans  are  on  file 
at  the  office  of  C.  E.  Russell  or  James 
Swisher,    County    Surveyor. 

The  city  of  Dayton,  0.,  proposes  to  build 
a  levee  for  the  chamiel  of  the  Miami  river 
south  of  Washington  St.  F.  J,  Cellarius  is 
City   Engineer   of   Dayton. 

South  Dakota. 

The  construction  of  a.  large  irrigation  sys- 
tem east  of  Rapid  City,  S.  Dak.,  which  will 
involve  the  expenditure  of  about  $2,000,000,  is 
under  consideration.  S.  H.  Lea,  state  engi- 
neer, Pierre,  S.  Dak.,  is  working  on  the  proj- 
ect. 

Tennessee. 

Lowrance  Bros.  &  Leonard,  of  Memphis, 
Tenn.,  were  the  low  bidders,  Aug.  1,  on  224,- 
000  yds.  of  new  levee  at  Sun  Flower  Land- 
ing, Miss.,  and  were  awarded  the  contract  at 
20.4  cts.  per  cu.  yd.  The  letting  was  held  un- 
der the  direction  of  Major  M.  L.  Walker, 
Corps  of  Engineers,  United  States  .\rmy,  of 
tlie  Third  District. 

Texas. 

Drainage  District  No.  2  of  Galveston  Coun- 
ty has  voted  to  issue  $45,000  bonds  for  the 
construction   of  a  drainage   system. 

Maps  ot  the  various  levee  districts  where 
surveys  have  been  made  have  been  complet- 
ed by  Capt.  Arthur  Stiles,  Austin,  State 
Levee  and  Drainage  Commission.  The  maps 
were  made  in  the  U.  S.  geological  survey  and 
will  show  the  exact  location  of  each  district 
where   it  is  contemplated  to  build  levees. 

The  Texas  Building  Co.,  510  F.  &  M.  Bank 
Bldg..  Fort  Worth.  Tex,,  has  been  advertis- 
ing for  subcontractors  for  1,000,000  yds.  of 
levee  work;  7  ft.  to  14  ft.  work,  8-to-l  slope, 
outfits  from  10  teams  up,  6  to  8  months' 
work.  , 

The  Navigation  Commissioners  of  the 
Beaumont  Navigation  District  of  Jefferson 
county  have  decided  to  at  once  advertise   for 


sale  the  bond  issue  of  $498,000  voted  by  the 
people  of  Jefferson  county  for  the  purpose 
of  aiding  in  securing  deep  water  in  the  Sa- 
bine-Xcches  canal.  The  Commissioners  of 
the  district  are  J.  E.  Broussard  and  J.  Frank 
Keith  of  Beaumont.  James  !■".  Weed,  Beau- 
mont, is  the   Engineer. 

The  Chamber  of  Commerce  of  Beaumont, 
Tex.,  has  appointed  a  committee  to  take  steps 
lo  make  Jefferson  a  drainage  district  under 
the  slate  law  and  lo  vote  bonds  for  drainage 
improvements. 

Utah. 

The  Davis  &  Weber  Counties  Canal  Co. 
of  Ogden,  Utah,  is  to  expend  about  $250,000 
for  concreting  the  canal  from  the  mouth  of 
Weber  canyon  to  the  first  branch  line  at  the 
sand  ridge.  The  company  has  already  com- 
pleted the  concreting  of  the  canal  V/i  mile 
ill  length,  which  has  proved  so  successful 
that  it  has  been  decided  to  concrete  the  en- 
lire  work.  The  Gillis  Construction  Co.,  Salt 
Lake  City,  Utah,  has  the  contract.  A  large 
hydroelectric  development  is  also  proposed 
for  this  canal,  as  was  noted  in  our  last  issue. 

The  State  Board  of  L.and  Commissioners 
has  decided  to  lend  $50,000  of  its  funds  to 
the  L^nion  Reservoir  Company  of  Utah  and 
Wasatch  Counties  for  the  completion  of  an 
irrigation  project  which  will  water  lands  in 
Ijolh  counties.  The  company  is  a  consolida- 
tion of  the  Provo  Reservoir  Company,  the 
-Sego  Irrigation  Company,  the  Timpanogas 
Irrigation  Company  and  the  Wasatch  Irriga- 
tion Company,  which  companies  own  a  num- 
ber of  water  rights  and  canals.  The  project 
calls  for  the  building  of  a  number  of  reser- 
voirs and  canals  to  irrigate  lands  in  Wasatch 
County  and  on  the  Provo  bench. 

Wisconsin. 

The  Johnson  Dredging  Co.,  according  to 
advices  from  Madison,  Wis.,  has  been  award- 
ed the  contract  for  filling  the  low  land  of 
the  300-acre  tract  of  the  Fairhaven  Land 
Company  near  Winnequah.  The  contract 
price  is  reported  to  be  $311,000. 

Canada. 

D.  B.  Campbell,  Strathroy.  Ont.,  has  been 
awarded  the  contract  at  $5,939,  for  construct- 
ing municipal  drain  No.  3  for  the  Township 
of  Minto,  Ont.  The  drain  will  be  about  35,- 
300  ft.  long,  and  bids  for  constructing  it  were 
opened  July   27. 


M  I  S  C  E  L  L  A  N'E  OUS       CONSTRUCTIONS 


Alabama. 

•|«Bids  will  be  received  until  11  a.  m.,  Sept. 
7,  by  Maj.  H.  Jervey,  U.  S.  Engineer,  Mobile, 
Ala.,  for  the  construction  of  a  lock  and  dam 
No.  17  and  lock  tender's  house,  Black  Warrior 
River,  Ala. 

The  city  of  Mobile  has  awarded  the  con- 
tract for  dredging  the  river  along  the  city 
wharves  to  the  Home  Dredging  Co.,  Mobile, 
Ala.,  at  21  cts.  per  cu.  yd.  The  contract  calls 
for  the  removal  of  about  100,000  cu.  vds.  of 
dirt. 

California. 

•{•Bids  are  asked  until  11  a.  m.,  Sept.  8,  by 
Capt.  W.  P.  Stokey,  U.  S.  Engineer,  723  Cen- 
tral Bldg.,  Los  .Angeles,  Cal.,  for  dredging  at 
San  Diego  Harbor,  California.  The  work  in- 
cludes dredging  channel  600  ft.  wide  and  30  ft. 
deep  through  outer  bar,  and  a  channel  400  ft. 
wide  and  30  ft.  deep,  through  middle  ground 
just  inside  harbor  entrance.  The  estimated 
quantity  to  be  removed  is  460,000  cu.  yds. 

•J*Bids  will  be  received  until  11  a.  m.,  Au- 
gust 10,  by  the  Board  of  Public  Works,  Oak- 
land, Cal.,  for  the  necessary  labor  and  mate- 
rial for  the  construction  of  a  concrete  quay 
wall  along  Oakland  Harbor  between  Myrtle 
St.  and  Clay  St. 

•{•Park  Commissioners  of  Oakland,  Cal., 
will  receive  bids  until  2  p.  m.,  Aug.  25, 
for  the  necessary  labor  and  material  for  the 
construction  of  a  fountain  in  Lakeside  Park. 


Henry  F.  Vogt  is  Secretary  of  the  Com- 
mission. 

•J-Bids  will  be  received  by  the  Board  of 
Public  Work,  Oakland,  Cal.,  until  11  a.  m., 
.\ug.  10.  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  con- 
crete quaywall  along  Oakland  Harbor,  be- 
tween Myrtle  St.  and  Clay  St.  Walter  B. 
Fawcett    is    Secretary. 

Cotton  Bros.  Co.,  Oakland,  Cal.,  is  stated 
to  have  been  awarded  a  contract  at  $119,790 
for  constructing  a  reinforced  concrete  pier 
125   ft.  wide   and  300  ft.   long  for  this  city. 

The  city  council  of  Los  Angeles  is  to  ap- 
propriate $100,000  for  improving  the  water 
front   at   Wilmington. 

The  city  trustees  of  Ocean  Park,  Cal.,  have 
been  petitioned  to  call  an  election  to  vote 
bonds  to  the  value  of  $60,000  for  the  con- 
struction of  a  municipal  pier.  It  is  proposed 
to  build  the  pier  into  the  sea  1,600  ft.  from 
the  foot  of  Mildred  avenue,  two  blocks  south 
of  the  Windward  avenue  pier.  It  would  be 
40  ft.  in  width  and  the  piling  would  bo  wood 
with  concrete   casings. 

The  Ocean  Park  Amusement  Co.,  of 
Ocean  Park,  Cal.,  has  awarded  the  contract 
for  building  a  concrete  pier  at  the  foot  of 
Pier  Ave.  to  D.  A.  Corbaley  &  Co.,  accord- 
ing to  an  announcement  made  by  .\.  R. 
Eraser,  president  of  the  company.  The  bid 
of  the  contractors  was  $175,000.  There  will 
be  280,000  sq.    ft.   of  floor  space   on  the  pier. 


which  will  join  the  present  pier  near  the  au- 
ditiirium.  Plans  for  the  improvement  are 
being  prepared  by  Eager  &  Eager,  archi- 
tects of  Los  Angeles.  It  will  require  634 
concrete  piles  reinforced  with  steel  and  20 
lo  26  ins.  in  diameter  to  support  the  pier, 
which  will  be  1,000  ft  .in  length. 

Advices  from  Oreville  state  that  W.  E. 
Oddie,  President  of  the  Crescent  Hill  Gold 
Mines  Co.,  operating  near  Quincy.  has  award- 
ed a  contract  for  driving  a  200-ft.  tunnel  lo 
S.  P.  Maxwell,  William  Jones  and  C.  P. 
Mosely.  The  tunnel  will  be  driven  for  the 
purpose  of  carrying  the  waters  of  the  mid- 
dle fork  of  the  Feather  River  at  a  point 
known  as  Horseshoe  Bend,  near  the  line 
between  Butte  and  Plumas  counties.  The 
tunnel  will  drain  1,.380  ft.  of  the  river  bed 
and  make  possible  the  mining  of  the  gravel. 

Bids  were  opened  July  20,  by  the  city  of 
Visalia,  Cal.,  Morve  L.  Weaver,  City  En- 
gineer, for  the  improvement  of  Mill  Creek, 
the  work  including  the  construction  of  3.371 
lin.  ft.  of  reinforced  concrete  conduit.  The 
following  bids  were  received :  J.  McNair 
Paving  Co.,  San  Diego,  Cal..  $70,382;  Con- 
tinental Fireproofing  Co.,  San  Francisco. 
$872,738;  M.  C.  Couchot,  San  Francisco. 
$86,512;  Coutra  Costa  Construction  Co..  San 
Francisco,  $72,435;  Oscar  Parlicr,  Tulane. 
Cal.,  $8,610  for  bridge  section  only;  J. 
Doyle,  San  Jose,  Cal.,  $74,286;  Concrete  Pipe 
&    Construction    Co.,    Porterville,    Cal.,    $84,- 
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806-  Western  Bridge  &  Construction  Co., 
Sacramento,  $79,060;  W.  J.  O'Brien,  Reed- 
Icv  and  Stockton,  $80,430;  R.  Keatinge  & 
Sons  San  Francisco,  $66,512;  Engineering 
Contracting  Co.,  Exeter,   Cal.,  $82,497. 

District  of  Columbia. 

•I-Bids  will  be  received  by  Capt.  F.  C. 
Boggs  Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  until  10:30  a.  m.,  August  29,  for 
furnishing  under  Canal  Circular  599,  deformed 
steel  bars,  memorandum  books,  calendar  tags, 
rubber  bands,  etc. 

+Bids  will  be  received  until  August  10  by 
general  purchasing  officer,  Capt.  F.  C.  Boggs, 
Isthmian   Canal   Commission,    Washington,   D. 

C,  for  the  furnishing  of  GOO  ft.  of  suction 
hose,  21/2  ins.,  in  12  12-ft.  lengths. 

•I«Capt.  F.  C.  Boggs,  general  purchasing  offi- 
cer. Isthmian  Canal  Commission,  Washington, 

D.  C,  will  receive  bids  until  August  10  for 
furnishing  50,000  fire  brick  No.  1  packed  m 
boxes. 

4«Bids  are  asked  by  R.  V.  LaDow,  superin- 
tendent of  prisons,  Department  of  Justice, 
Washington,  D.  C,  until  10  a.  in.,  August  24, 
for  furnishing  and  delivering  at  the  United 
S-.atcs  penitentiary,  Atlanta,  Ga.,  10,000  barrels 
of  Portland  cement. 

^Bids  will  be  asked  by  Chief  of  Ordnance, 
U  S.  Army,  Washington,  D.  C,  until  August 
12,  for  furnishing  two  sets  of  steel  forgings 
for  6-in.  guns,  model  1908. . 

•{•Sealed  bids  will  be  received  at  the  office 
of  the  Chief  of  Ordnance,  U.  S.  Army,  Wash- 
ington, D.  C,  until  .August  12,  for  furnishing 
800  10-in.  cast  iron  shells,  model  1907. 

•J«Bids  will  be  received  until  August  12  by 
Chief  of  Ordnance.  U.  S.  Army,  Washington, 
D.  C,  for  furnishing  two  sets  of  steel  forg- 
ings for  14-in.  gun,  model  1910,  and  one 
jacket  forging. 

Florida. 

•J«Bids  are  being  asked  until  noon,  Sept.  6, 
as  noted  in  our  last  issue,  by  Capt.  Geo.  R. 
Spalding,  U.  S.  Engineer,  Jacksonville,  Fla., 
for  dredging  in  Hillsboro  Bay,  Fla.  The  work 
proposes  the  dredging  of  the  Sections  C  and 
D  of  the  channel  beginning  at  the  entrance  in 
Tampa  Bay.  The  channel  is  to  be  dredged  150 
feet  wide  and  to  a  least  depth  of  24  ft.  at 
mean  low  water.  It  is  also  proposed  to  dredge 
the  turning  basin  and  extend  the  same  to  the 
harbor  line  on  the  northeasterly  side.  This 
dredging  will  also  be  done  to  a  least  depth  of 
24  ft.,  at  mean  low  water  except  where  rock 
is  encountered. 

The  material  is  believed  to  consist  mostly  of 
sand  and  mud.     In  dredging  the  20-ft.  channel 
a  rather  compact  bed  of  shell  was  encountered 
in  the   vicinity   of   beacons   Nos.   1   and  5,   in 
section  C.     The  borings  indicate  no  rock  ex- 
cept in  a  portion  of  the  turning  basin   and   in 
its  vicinity.    The  removal  of  rock  will  not  be 
required    under    this    contract,   but    the    over- 
lying soft   material  which  it  is  practicable  to 
remove  by   the  ordinary    methods    used     for 
dredging  soft  material  will  be  included  in  the 
work.      It    is   estimated   that    the    amounts   of 
material  to  be  removed  from  each  section  will 
be  as  follows:    .Section  C,  1,300,000  cu.  yds.: 
Section  D  and  turning  basin,  1,200,000  cu.  yds. 
.As  noted   in   our   last  issue,   bids  are  asked 
by    Capt.   Geo.    R.    Spalding,  U.   S.    Engineer, 
Jacksonville,    Fla.,    until    noon    .A.ug.    24,    for 
dredging  and  removal  of  rock  from  Biscayne 
Bay.    Fla.     The   work  to   be   done   will   be   to 
widen    the   present   channel,   and   the   portions 
to   be   e.\cavated   under  the   existing   contract, 
to  such  an  extent  as  the  funds  available  with 
the  prices  bid  will  admit.     The  sum  of  about 
$75,000  is  available   for  this  work.     It  is  pro- 
posed to  work  on  the  south  side  of  the  exist- 
ing channel.     A  depth  of  18  ft.  at  mean   low 
water  will  be  attained  at  the  inner  end  of  the 
channel.     This  will  increase  at  a  uniform  rate 
to   a   depth   of   2u    ft.   at  the   seaward   end   of 
the   channel.     The    rock   di.sclosed   during  the 
present    contract    is    a    soft    coral    limestone, 
fomewhat  ton  hard  to  be  excavated  by  an  or- 
dinary dipper  dredge  without  first  being  bro- 
ken  by  blasting  or  otherwise.     This   is  over- 
iMJd   ill   places  with  the  usual   sea  beach  sand. 


ar  boiler,  18  ft.  in  length;  one  single  suction 
!4-in.  Volute  pump,  with  a  capacity  of  15,000 


Idaho. 

.■\dvices  from  Wallace  state  that  Jack  Or- 
well has  begun  work  ona  500-ft.  tunnel  con- 
tract at  the  Snowstorm  Extension  property, 
near    Mullan. 

Illinois. 

•J-Bids  will  be  received  until  II  a.  m.,  Au- 
gust 30  by  commissioners  of  the  Neredosia 
Lake  Drainage  and  Levee  District  at  the  of- 
fice of  C.  W.  Brown,  Jacksonville,  111.,  for  de- 
livery and  installation  in  the  district  in  the 
west  part  of  Morgan  County,  111.,  of  one  sim- 
ple condensing  4-valve  engine,  capable  of  de- 
veloping 114  h.  p.;  one  72-in.  horizontal  tubu- 
1  ■  -    •     • 
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gals,  per  minute;  one  surface  condenser  with 
not  less  than  400  sq.  ft.  of  condensing  surface, 
together  with  suction  and  discharge  pipe  and 
other  necessary  auxiliaries. 

4.Bids  will  be  received  by  William  Carroll, 
citv  electrician,  Chicago,  111.,  for  furnishing 
paper  insulated,  lead  incased  and  rubber  cov- 
ered lead  incased  fire  alarm  cable  in  the  fol- 
lowing amounts:  21,000  ft.,  15  pair,  No. 
10  B  &  S.  G.,  dry  core,  paper  insu- 
lated lead  incased;  5,000  ft.,  5  pair.  No.  19 
B.  &  S.  G.,  dry  core,  paper  insulated,  lead  in- 
cased; 3,000  ft.,  19  conductor,  rubber  covered, 
lead  incased.  Proposals  must  be  made  out 
upon  blanks  furnished  by  the  city  electrician, 
inclosed  in  sealed  envelopes,  be  addressed  to 
him,  and  indorsed  "Proposals  for  Fire  Alarm 
Cable."  „  . 

Permission  has  been  granted  William  bahr- 
nev   to   construct   two   50-ft.   piers   into   Lake 
Michigan   in   the   rear   of   his  home,   Sheridan 
road    and    Granville    Ave.,    Chicago,    111. 
Indiana. 

The  Indiana  &  Michigan  Electric  Co.,  F.  P. 
Ohmer,  chief  engineer.  South  Bend,  Ind.,  is 
said  to  be  planning  to  increase  the  height  of 
its  Elkhart  dam. 

The    owners   of   the    Bristol    Power   Co.   of 
Bristol,   Ind.,   are  reported   to   be  planning  to 
erect   a   new  power   plant. 
Iowa. 

•J-Bids  will  be  received  by  the  City  of 
What  Cheer,  la.,  for  the  street  lighting  con- 
tract. The  present  one  will  expire  in 
November.     W.  I.  Meade  is  Mayor. 

City  council  of  Mason  City,  la.,  is  consid- 
ering the  building  of  a  dam  across  Lime 
river  for  the  purpose  of  storing  water  so  that 
in  times  of  drought  the  river  can  be  flushed 
and  sewage  carried  away. 
Louisiana. 

^■City  Comptroller  Charles  R.  Kennedy, 
New  Orleans,  La.,  will  receive  bids  until  11  a. 
m.,  Sept.  19,  for  the  construction  of  a  rein- 
forced concrete  sea  wall  on  pile  foundation, 
said  wall  to  be  about  2,700  ft.  long  and  14  ft. 
high,  in  the  bed  of  Lake  Pontchartrain  at 
West  End.  Bids  will  be  received  at  the  same 
time  for  filling  in  with  earth  dredged  from 
the  bed  of  the  lake  the  area  between  the  said 
sea  wall  and  the  lake  shore,  embracing  ap- 
proximately 400.000  cu.  yds.  of  earth.  Official 
advertisement  of  this  work  will  be  found  else- 
where in  this  issue. 

Maine. 

4«Bids  will  be  received  until  noon.  Sept.  2. 
by  Lieut.  Col.  George  A.  Zinn.  U.  S.  Engi- 
neer, 537  Congress  St.,  Portland,  Me.,  until 
noon,  Sept.  2,  for  the  construction  of  a 
1)reakwater  near  Bar  Harbor,   Me. 

Bids  are  being  asked  until  noon,  Aug.  22, 
by  Lieut.  Col.  Geo.  A.  Zinn,  U.  S.  engineer, 
537  Congress  St.,  Portland,  Me.,  as  noted  in 
our  last  issue,  for  dredging  in  Stockton  Har- 
bor, Me.  The  work  to  be  done  under  this 
contract  consists  of  dredging  a  channel  about 
30'0  ft.  wide  and  about  3.600  ft.  long,  in 
Stockton  Harbor,  Maine.  The  material  to  be 
removed  is  believed  to  be  mud,  with  no  bould- 
ers or  other  coarse  material.  The  amount  of 
material  to  be  removed  is  estimated  to  be 
285,000  cu.  yds.  measured  in  scows.  The  area 
to  be  covered  is  about  25  acres.  The  cut  to 
required    grade    ranges    from    zero    to    about 


7   ft.,   and  the   average  cut   to   required   grade 
is  about   5.1    ft. 

Massachusetts. 
^•Bids  will  be  received  until  noon,  August 
22,  by  Col.  F.  V.  Abbot,  U.  S.  Engineer, 
Boston,  Mass.,,  for  removing  the  wreck  of 
barge  Harbeson  Hickman  in  Plymouth  Har- 
bor, Mass. 

Michigan. 

Special  committee  appointed  by  the  mayor 
of  Saginaw,  Mich.,  has  taken  up  the  matter 
of  excavating  the  dock  lines  of  the  city.  The 
proposed  extension  as  recommended  by  City 
Engineer  R.  W.  Roberts  is  a  600-ft.  channel 
from  the  Bristol  St.  bridge  to  the  Johnson 
St.  bridge  and  a  gradual  widening  from  that 
superstructure  until  700  ft.  is  reached  at  the 
Pere  Marquette  bridge  or  a  short  distance 
below  it.  It  is  probable  that  a  consulting  en- 
•gineer  will  be  secured  to  report  on  the  im- 
provement. 

Plans  have  been  completed  by  T.  W. 
Orbison,  Appleton,  Wis.,  for  a  new  dam  on 
the  Escanaba  River  two  miles  above  Esca- 
nabe,  Mich.  This  will  give  the  Escanaba 
Traction  Co.  4,200  hp.  A  large  pulp  mill 
will  be  built. 

Minnesota. 

The  U.  S.  Department  of  the  Interior  has 
approved  the  application  of  the  Minnesota 
Canal  &  Power  Company  for  a  license  or  per- 
mit to  use  the  public  lands  in  the  Birch  Lake 
drainage  basin,  Duluth  Land  District,  Minn., 
under  the  provisions  of  the  act  of  Congress 
of  Feb.  15,  1901.  The  project  of  the  company 
involves  tlie  development  of  a  minimum  of 
more  than  30,000  h.  p.  in  the  immediate  vi- 
cinity   of    Duluth. 

Nebraska. 

Surveys  have  been  completed  for  the  pro- 
posed power  canal  site  near  Niobrara,  Neb. 
It  is  proposed  to  build  a  dam  about  seven 
miles  up  the  Niobrara  river.  The  canal  will 
be  about  GV2  miles  long,  and  the  develop- 
ment will  cost  something  like  $1,000,000.  C. 
.\.  Nippell,  Niobrara,  Neb.,  has  been  making 
the   surveys. 

New  York. 

The  citv  of  Poughkeepsie,  N.  Y.,  is  con- 
sidering the  construction  of  a  municipal 
wharf.     John   C.  Welch  is  acting  mayor. 

Ohio. 

Jones     Bros.,     Macon,     Ga.,     at     Knoxville, 
Tenn.,  have   awarded   a   subcontract  to   Sloan 
.Allen,'    .Anniston,    Ala.,    for    the    construction 
of  a  dam  and  canal  at  Middletown,  O. 
Oregon. 

C.  L.  Huston,  Astoria,  Ore.,  has  begun 
work  on  his  contract  for  the  construction  of 
a  jetty  on  the  south  side  of  the  bay  entrance 
at  Nehalem.  A  rock  quarry  has  been  opened 
near  Garibaldi  for  the  work.  .About  $50,000 
has  been  appropriated  for  the  construction 
of  the  jetty. 

An  ordinance  has  been  before  the  City 
Council  of  Portland,  Ore.,  appropriating  $15.- 
000  for  the  erection  of  a  public  concrete  dou- 
ble-deck dock  at  the  foot  of  Stark  St.  The 
city  engineer  was  instructed  to  prepare  plans 
and    specifications    for   the   dock. 

The  citizens  of  Marshfield,  Ore.,  will_  vote 
at  the  fall  election  on  appropriating  $")0,000 
for  the  purpose  of  buying  dock  si^es.  Henry 
Sengstacken,  Marshfield,  is  secretary  of  the 
Commission  of  the  Port  of  Coos  Bay,  which 
is  back  of  the  plan. 

Texas. 

The  Gulf  Refining  Co.,  Port  Arthur,  Tex., 
is  planning  to  dredge  Taylor's  bayou  from 
its  intersection  w^ith  the  Port  Arthur  ship 
canal  northward  to  the  sharp  turn  at  the  end 
of  the  Kansas  City  Southern  lumber  dock, 
and  along  part  of  "the  frontage  of  this  com- 
pany's property  further  north.  Between  these 
two  parts  of  the  bayou  it  is  intended  to 
dredge  across  the  land  of  the  Texas  &  New 
Orleans  Ry.  It  is  proposed  to  dredge  a 
channel  throughout  this  distance  of  about 
dth   at   the   bottom    and   to   con- 
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August  lo,  1910. 


ENGINEERING-CONTRACTING 


41 


pany's  property  on  the  bayou.  All  dredging 
is  to  be  done  to  a  depth  of  2G  ft.  below 
mean  low  tide.  The  company  intends  also 
to  build  a  dock  of  considerable  length  along 
the  above  turning  basin. 

L.  Bryan  &  Co.,  4th  floor  Chronicle  Bldg., 
Houston,  Tex.,  have  been  asking  bids  on  the 
building  of  about  8  miles  of  wire  fence  near 
the  city  of  Houston. 

Virginia. 

•J«Bids  will  be  received  until  noon,  August 
29,  by  Lieut.  Col.  Mason  M.  Patrick,  U.  S.  En- 
gineer, Room  2,  Custom  House,  Norfolk,  Va., 
for  dredging  Appomattox  River,  Va. 

•|.Maj.  Charles  S.  Bromwcll,  U.  S.  Engi- 
neer, Milwaukee,  Wis.,  will  receive  bids  until 
3  p.  m.,  Sept.  1,  for  the  dredging  of  Port 
Washington   Harbor,  Wisconsin. 

W.  L.  Miller,  contractor  for  the  extension 
of  No,  3  drydock  at  the  Navy  Yard  at  Nor- 


folk, Va.,  has  begun  operations  and  expects 
to  have  the  dock  completed  in  15  months.  Be- 
tween 400  and  500  workmen  will  be  employed 
in  day  and  night  shifts,  and  there  will  be 
practically  no  suspension,  except  on  Sundays. 
M.  M.  Cannon,  who  will  be  in  charge  of  the 
work,  states  that  he  will  employ  negro  labor 
in  preference  to  Italians  who  were  largely  cm- 
ployed  by  the  Rodgcrs  Co.  in  the  construc- 
tion of  the  present  dock.  The  dock  will  have 
a  length  of  750  ft.,  which  is  200  ft.  greater 
than  its  present  length.  Its  present  width  is 
sufficient  to  admit  the  largest  vessels  which 
have  as  yet  been  designed  for  the  navy. 

Canada. 

The  second  dam  of  the  Canadian  Govern- 
ment's Ottawa  river  storage  system  has  been 
finished  by  the  contractors  and  turned  over 
to  the  engineers.  This  dam  is  situated  at 
one  end  of  one  of   the  outlets  of  Lake   Kip- 


awa,  lying  about  9  miles  east  of  the  Ottawa 
and  discharging  into  it  at  a  point  about  300 
miles  upstream  from  the  capital.  The  stor- 
age capacity  of  the  lake  is  2,788,000,000  ft., 
and  the  rate  of  discharge  into  the  Ottawa 
is  nearly  14,000  cu.  ft.  per  second  maximum 
flow.  .The  height  of  this  dam  is  27  ft.  The 
entire  storage  schc'me  calls  for  45  dams  lo- 
cated throughout  an  area  i.f  45,000  square 
miles,  controlling  all  the  important  lake  ex- 
pansions and  feeders  of  the  upper  reaches 
of  the  Ottawa  river,  and  regulating  the  flow 
of  the  Ottawa  for  600  miles  from  its  course. 
The  engineers  of  the  Canadian  Govern- 
ment estimate  the  cost  of  deepening  the  Sas- 
katchewan river  to  make  navigation  possible 
between  Edmonton,  Alberta  and  Winnipeg 
at  $15,000,000  for  a  distance  of  1,500  miles. 
This  cost  is  exclusive  of  locks  at  Grand 
Rapids,  the  entrance  of  the  river  to  Lake 
Winnipeg.  The  project  will  probably  be  un- 
ilcrtaken  next  year. 


BRIDGES         AND         BUILDINGS 


Alabama. 

Railroads  centering  at  Birmingham,  Ala., 
have  agreed  upon  plans  to  submit  to  the 
city  council  for  the  construction  of  the  28th 
St.  viaduct.  The  cost  of  the  structure  ac- 
cording to  the  most  conservative  estimate 
is    about    $1,000,000. 

G.  B.  Bingham,  Constructing  Quartermaster 
at  Fort  Screven,  Ga.,  has  awarded  a  contract 
to  .  Blair  of  Montgomery,  Ala.,  for  the  con- 
struction of  one  double  set  of  non-commis- 
sioned officers'  quarters  and  to  Morgan  Van 
Blossom  for  plumbing  the  same.  Bids  were 
opened  July  28. 

California. 

The  Board  of  County  Supervisors,  Oro- 
ville,  Cal.,  have  decided  upon  bridge  im- 
provements estimated  to  cost  about  $5,000  in- 
cluding the  construction  of  a  new  bridge  over 
Little  Chico  Creek  and  the  filling  in  of  the 
long   bridge  west   of   Chico. 

The  Board  of  Santa  Clara  County  Su- 
pervisors at  a  recent  meeting  held  at  San 
Jose,  Cal„  awarded  the  .contract  for  the 
construction  of  the  reinforced  concrete 
bridge  over  Guadalupe  Creek  at  the  Almaden 
Road  to  L.  M.  Scott  for  $4,380.  The  bid  of 
James    Casley   on   the   work   was   $5,498. 

.A.dvices  from  San  Diego,  Cal.,  state  that 
plans  have  been  completed  by  City  Engineer 
E.  M.  Capps  for  the  construction  of  a  steel 
suspension  foot  bridge  over  a  deep  canyon 
on  Spruce  St.,  between  Front  and  Brant 
Sts.  The  total  length  will  be  450  ft.  andwill 
resemble  in  style  the  old  Brooklyn  bridge. 
The  span  from  tower  to  tower  will  be  300 
ft.  in  length,  with  the  approach  at  each  end 
about  75  ft.,  making  the  total  length  of 
the  bridge  450  ft.  The  height  of  the  towers 
will  be  approximately  35  ft.  over  all,  25  ft. 
,-\bove    the    floor    of    the    bridge    and    10    ft. 

»      below-. 
Colorado. 

All  bids  for  the  construction  of  the  Bijou 
bridge  were  rejected  by  the  county  com- 
missioners at  Fort  Morgan,  Colo.,  because 
they  were  too  far  above  the  estimate.  New 
specifications  will  be  prepared  and  bids  asked 
on  a  less  expensive  structure. 

Committee  composed  of  John  Evans,  Colo- 
rado State  Auditor ;  Roady  Kenehan,  C.  P. 
Allen  and  City  Engineer  of  Denver,  Colo., 
recently  inspected  the  site  of  the  proposed 
extension  of  the  Larimer  St.  viaduct  over 
West  Colfax  Ave.  to  ascertain  the  feasibility 
of  extending  the  viaduct  to  the  intersection 
of  Colfax  Ave.  and  Boulevard  F.  The  state 
has  appropriated  $50,000  of  the  necessary 
amount.  $700,000,  for  the  work  and  the  rail- 
roads will  also  bear  a  portion  of  the  ex- 
pense. 

District  of  Columbia. 
•J*Bids  will  be  received  until  11  a.  m.,  Sept. 
6,   by   H.   L.    Pettus,     Quartermaster,     U.    S. 


Army,  Washington,  D.  C,  for  reconstructing 
superintendent's  lodge,  etc.,  at  the  Mesico  City 
National  Cemetery. 

•J«Bids  will  be  received  by  R.  C.  HoUyday, 
Chief  of  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  until  11  a.  m., 
August  27,  for  the  extension  to  building  No. 
32,  Navy  'Yard,  Boston,  Mass. 

^Bureau  of  Yards  and  Docks,  Navy  De- 
partment, •Washington,  D.  C,  will  receive  bids 
until  11  a.  m.,  August  20,  for  the  addition  to 
garage  at  Naval  Medical  School  Hospital, 
Washington,  D.  C.  R.  C.  Hollyday  is  Chief  of 
the  Bureau. 

•{•Bids  are  asked  until  2  p.  m.,  Sept.  1,  by 
District  Commissioners,  Washington,  D.  C, 
for  furnishing  one  straight  double  85-gal.  tank 
chemical  engine  for  use  in  the  fire  department 
of  the  District  of  Columbia. 

•{•District  Commissioners,  Washington,  D. 
C,  will  receive  bids  until  2  p.  m.,  August  10, 
for  furnishing  700  more  or  less  metal  lockers 
to  be  used  at  the  Central  High  School. 

•{•District  Commissioners,  Washington,  D. 
C,  will  receive  bids  until  2  p.  m.,  August  12, 
for  wiring,  equipping  with  gas,  air,  water  and 
electricity,  etc.,  in  the  physics  laboratories  in 
the  Western  High  School. 

^•Commissioner  of  Indian  Affairs,  Depart- 
ment of  Interior,  Washington,  D.  C,  will  re- 
ceive bids  until  2  p.  m.,  August  23,  for  the 
necessary  labor  and  material  for  the  erection 
of  a  heating  and  lighting  system  for  the  Grey 
Nun's  Department  of  the  Fort  Totten  School, 
North  Dakota. 

Georgia. 

•{•Sealed  proposals  will  be  received  until  10 
a.  m..  August  26,  by  R.  L.  LaDow,  Superin- 
tendent of  Prisons,  Department  of  Justice, 
Washington,  D.  C,  for  furnishing  and  deliv- 
ering to  the  United  States  Penitentiary  at  At- 
lanta, Ga.,  copper  work  for  two  guard  towers 
of  the  inclosing  wall  at  that  institution. 

^R.  V.  LaDow,  Superintendent  of  Prisons. 
Department  of  Justice,  Washington,  D.  C,  will 
receive  bids  until  10  a.  m.,  August  30,  for  fur- 
nishing and  delivering  at  the  United  States 
penitentiary  Atlanta,  Ga.,  plumbing  fixtures 
for  the  hospital  building. 

4-Bids  will  be  received  by  R.  V.  LaDow, 
Supt.  of  Prisons,  Department  of  Justice, 
Washington,  D.  C.  until  10  a.  m.,  August  23. 
for  furnishing  and  delivering  at  the  United 
States  penitentiary  Atlanta,  Ga.,  er^ameled 
brick  to  be  used  for  facing  the  inner  walls  of 
the  main  cell  wings. 

Idaho. 

^Bids  will  be  received  by  the  Board  of 
County  Commissioners,  at  Sand  Point,  Idaho, 
for  the  construction  of  a  bridge  in  road 
district  No.  21  .  Ignatz  Weil  is  Clerk  of  the 
Board. 


Illinois. 

^•Bids  will  be  received  by  W.  L.  Kelley, 
Treasurer,  Danville  Branch  of  the  N.  H.  D. 
V.  S.,  Danville,  111.,  until  10  a.  m.,  Aug.  17, 
for  furnishing  labor  and  material  necessary, 
etc.,  for  steam  tunnels  and  equipment  at  the 
home. 

A  contract  has  been  awarded  to  H.  S. 
Wetherell,  at  $4,850,  for  removing  the  present 
bridge  from  Main  St.  and  placing  it  at  Har- 
rison St.  and  to  construct  a  new  bridge  with 
concrete  floor  and  walks  on  each  side  on 
Main  St.  in  Algonquin,  111.  The  other  bid- 
ders on  the  work  were  Continental  Bridge 
Co.,  $5,600  and  Illinois  Bridge  Co.,  $7,040, 
the    latter    including   a    concrete    arch. 

The  contract  for  the  construction  of  the 
retaining  w-all  on  the  new  Vermillion  River 
bridge  at  Streator,  111.,  was  awarded  to  E. 
D.  Roberts,  for  $2,147.  The  work  will  be 
done  with  reinforced  concrete. 

Information  received  from  Rockford,  111., 
states  that  the  Board  of  Aldermen  has  con- 
demned the  Winnebago  St.  viaduct  over  the 
Chicago,  Burlington  &  Quincy  and  the  Illi- 
nois Central  Railroads  in  Rockford,  111. 
.•\ction  will  soon  be  taken  toward  the  con- 
struction of  a  new  viaduct  to  take  its  place. 

Town  Clerk  White,  Earlville,  III.,  has  re- 
ceived and  placed  on  file  plans  for  the  con- 
struction of  a  new  bridge  over  four.,  mile 
creek  or   Stuphen's  run  south  of   that  city. 

Indiana. 

^•Commissioners  of  Hancock  and  Madison 
Counties  will  receive  bids  at  Anderson,  Ind. 
until  10  a.  m.,  Aug.  16,  for  the  construction 
of  two  joint  county  bridges.  W.  T.  Rich- 
ards is  Auditor  of  Madison  County. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug 
20,  by  the  Commissioners  of  Rush  Countyat 
Rushville,  Ind.,  for  the  construction  of  a  55- 
ft.  concrete  arch  in  Washington  township. 
J.  M.  Stone  is  Auditor  of  the  county. 

4'Bids  will  be  received  until  2  p.  m.,  Aug. 
20,  by  the  Commissioners  of  Rush  County, 
Rushville,  Ind.,  for  the  driving  east  and 
west  piling  under  piers  at  Malcolm  ford. 
Big  Flatrock  River.  J.  M.  Stone  is  Auditor 
of   the   county. 

•i'BonTd  of  Trustees,  Eagle  Township, 
Boone  County,  at  Zionsville,  Ind.,  will  receive 
bids  until  noon,  Aug.  25,  for  the  construc- 
tion of  an  8-room  school  house.  Plans  and 
specifications  are  on  file  at  the  office  of 
Layten  Allen,  44  Lombard  Bldg.,  Indianapo- 
lis, Ind.     H.  H.  Avery  is  Trustee. 

^Bids  will  be  received  at  Peru,  Ind.,  until 
2  p.  m.,  Sept.  7,  by  the  Miami  Count>-  Com- 
missioners, for  the  gas  and  electric  fixtures 
for  new  court  house. 

•{•Commissioners  of  Shelby  County,  Ind.. 
will  receive  bids  until  10  a.  m.,  Aug.  29.  at 
Shelbyville  Ind.,  for  the  construction  of  four 
bridges.  G.  B.  Huntington  is  Auditor  of  the 
countv. 


Items  marked  thus  •{•  indicate  work  novy  open  for  bids. 


42 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.    No.  6. 


•JtCommissioners  of  Noble  County  will  re- 
ceive bids  until  2  p.  m.,  Aug.  22,  at  Albion, 
Ind.,  for  the  construction  and  repair  of  a 
number  of  bridges.  John  W.  Earlc  is 
County  Auditor. 

T.  H.  Kooutz  has  been  awarded  a.  contract 
by  the  county  commissioners  at  Bluff  ton,  ind., 
for  the  repairs  at  the  Wells  County  Inhrniary 
for  $6,600.     Bids  were  opened  Aug.  1. 

The  commissioners  of  Jackson  County  at 
Brownstown,  Ind.,  have  awarded  contracts  for 
the  construction  of  seven  bridges  in  tlie  coun- 
ty as  follows:  Vincennes  Bridge  Co.,  Vin- 
Cannes,  Ind.,  for  $325 ;  Chris.  Moirtz,  Seymour. 
Ind.,  for  $775;  James  DeGalyer,  Seymour. 
Ind.,  for  $430.     Bids  were  opened  Aug.  2. 

Benton  County  Commissioners  at  Fowler, 
Ind.,  have  awarded  a  contract  to  J.  D.  Adams 
&  Co.,  of  Indianapolis,  Ind.,  for  the  construc- 
tion of  si.x  bridges  in  Pine  township  for  the 
sura  of  $2,400.    Bids  were  opened  Aug.  1. 

The  city  of  Corydon,  Ind.,  has  awarded  a 
contract  to  the  Vincennes  Bridge  Co.,  of  Vin- 
cennes, Ind.,  for  repairing  a  bridge.  The  work 
includes  steel  joists,  steel  hub  rail  and  new 
floor.     Bids  were  opened  Aug.  2. 

The  commissioners  of  Hendricks  county  at 
Danville,  Ind.,  have  awarded  contracts  to  the 
following  for  the  construction  of  seven 
bridges :  National  Concrete  Co.,  Indianapolis ; 
Ira  H.  Martin,  Danville ;  Gill  &  Stokes,  North 
Salem,  Ind.;  and  C.  W.  Hornady,  Plainfield, 
Ind.     Bids  were  opened  Aug.  2. 

Plans  have  been  approved  by  the  County 
Commissioners,  New  Castle,  Ind.,  for  the 
construction  of  the  proposed  new  flat  rock 
bridge.  An  appropriation  of  $1,250  has  been 
provided   for  the   work. 

Information  received  from  Logansport, 
Ind.,  states  the  Commissioners  of  Knox  and 
Daviess  Counties,  Ind.,  have  adopted  the 
plans  of  J.  S.  Spiker  of  Vincennes  for  the 
proposed  bridge  across  the  White  River.  Ac- 
cording to  the  drawings  the  structure  will 
be  440  ft.  long  and  is  estimated  to  cost 
$17,-557. 

Iowa. 

The  Phee  Construction  Co.,  which  is  build- 
ing the  new  Seventh  St.  viaduct.  Des  Moines, 
la.,  has  contracted  with  the  Oak  Park  Sand 
Co.  for  5,000  yds.  of  sand  necessary  for  the 
work. 

City  Council  of  Shenandoah,  la.,  has  order- 
ed the  construction  of  a  cement  bridge  over 
a  creek  in  that  town.  It  will  be  40  ft.  in 
width  and  14  ft.  long.  The  cost  of  the  work 
is   estimated  at  $1,400. 

Commissioners  of  Poweshiek  and  Iowa 
Counties  at  a  recent  meeting  held  at  Victor, 
decided  to  construct  a  new  cement  and 
steel  bridge  over  the  creek  on  the  county  line 
road.  The  structure  will  be  20  ft.  wide 
and  will  be  42  ft.  long. 

Kansas. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  R.  V.  LaDow,  Supt.  of  Prisons,  Dept. 
of  Justice,  Washington,  D.  C,  for  furnishing 
and  delivering  at  the  United  States  penitenti- 
ary at  Leavenworth,  Kan.,  plumbing  fixtures 
for  the  hospital  building. 

County  Clerk  J.  W.  Niehaus  at  Leaven- 
worth, Kan.,  received  bids  Aug.  1  for  the  con- 
struction of  two  concrete  culverts.  A.  Sho- 
niski  of  Baschor  Lear  Co.,  of  Kansas  City  re- 
ceived the  contract  for  con.structing  one  cul- 
vert for  $310. 

The  Chicago,  Burlington  &  Quincy  R.  R., 
according  to  a  report  said  to  be  ofiicial,  will 
spend  about  $50,000  for  the  construction  of 
uiw  bridges  on  its  line.  The  work  will  in- 
clude two  structures  on  the  Kansas  City  line 
near  East   Leavenworth,  Kan. 

Louisiana. 

^•Bids  will  be  received  until  noon,  Sept. 
14,  by  Favrot  &  Livaudais,  Ltd.,  Architects, 
839  Gravier  St..  New  Orleans,  La.,  for  the 
alterations  to  the  two-story  court  house  at 
ThiliiMlaux,  La. 

Maine. 

Commissioners  of  Somerset  County,  Me., 
have  .iwarded  the  contract  for  the  super- 
structui  (•    of    the    proposed    new    steel    bridge 


across  the  Kennebec  River  between  Embden 
and  Solon  about  a  mile  below  the  village 
of  Solon,  to  the  Penn.  Bridge  Co.,  Beaver 
Falls,  and  the  substructure  to  J.  L.  Parkin 
&  Son,   Fairfield,  Me. 

Maryland. 

The  State  Ruads  Connnl^,^ion,  Ballnnore, 
Md.,  has  awarded  the  contract  lor  the  con- 
struction of  either  a  Luten  or  a  ferro  con- 
crete bridge  in  connection  witli  some  pro- 
jected road  work. 

The  Board  of  Awards,  Baltimore,  acting 
on  the  recommendation  of  the  Commissioner 
tor  opening  streets  has  rejected  all  bids  sub- 
mitted for.  the  building  the  Seventh  St. 
bridge  over  the  tracks  of  the  western  Mary- 
land R.  R.  at  Walbrook.  Bids  for  the  struc- 
ture, which  is  to  be  90  ft.  long  and  66  ft. 
wide  and  of  steel  encased  in  concrete,  arenas 
follows :  Raymond  Cement  and  Pile  Co., 
$34,-386;  Baltimore  Bridge  Co.,  $34,671; 
Lauer   &   Harper,  $37,007. 

Commissioners  of  Frederick  County,  Md., 
liave  decided  to  construct  a  steel  bridge 
across  the  Monocacy  River  at  Biggs  Ford 
near   Walkersville. 

Massachusetts. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
8,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of  the  United  States 
Post  Office  at  Beverly,  Mass. 

4"James  Knox  Taylor,  Supervising  Archi- 
tect, Treasurey  Department,  Washington,  D. 
C,  will  receive  bids  until  3  p.  m.,  Sept.  14, 
for  the  construction  complete  including 
plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  of  the  United 
States   Post   Office   at   Webster,   Mass. 


Michigan. 

•I«Bids  will  be  received  until  noon,  August 
15,  by  H.  A.  Osborn,  Director  St.  Marie, 
Mich.,  for  the  construction  of  a  school  house 
in  District  No.  9. 

Minnesota. 

The  contract  for  the  construction  of  the 
concrete  dock  for  the  Lutzen  Lumber,  Tie  & 
Post  Co.,  at  the  mouth  of  the  Poplar  River  in 
Cook  County,  Minn.,  has  been  awarded  to 
George  Laughlin,   Superior,  Wis. 

Mississippi. 

The  Board  of  Supervisors  at  Bay  St. 
Louis,  Miss.,  has  awarded  a  contract  to  Jett 
Bros,  of  Mobile,  Ala.,  for  the  construction 
of  a  new  brick  courthouse  in  that  city  for 
$24,989. 

Missouri. 

^•Bids  will  be  received  by  James  Kno.x  Tay- 
lor, Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  C,  until  3  p.  m.,  Sept. 
22,  for  the  construction  complete,  including 
plumbing,  gas  piping  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  United  States 
Post  Office  at  Clinton,  Mo. 

^Bids  will  be  received  until  3  p.  m., 
Sept.  12,  by  James  Knox  Taylor,  Supervis- 
ing Architect,  Treasury  Department,  Wash- 
ington D.  C,  for  the  construction  complete 
including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  of  the 
United    States   Post   Office  at  Lexington,   Mo. 

The  contract  for  the  construction  of  the 
high  bridge  over  Dillon  Creek  has  been 
awarded  to  the  H.  A.  Klepper  Co.,  Kansas 
City,  Mo.  The  structure  will  be  along  the 
line  of  the  St.  Joseph-Savannah  interurban 
line  and  will  be  540  ft.  long  and  will  be 
about  100   ft.  above  the  bed  of  the  stream. 

The  contract  for  the  construction  of  a  steel 
bridge  5%  miles  southwest  of  Columbia,  Mo., 
has  been  awarded  by  the  County  Court  to  the 
Missouri  Bridge  and  Iron  Co.,  of  St. 
Lnuis.  for  $1,496. 

Montana. 

Advices  from  Billings,  Mont.,  state  that 
the  contract  has  been  awarded  to  the  Se- 
curity Bridge  Co.,  at  $28,500  for  the  con- 
struction  of   the    first   bridge   across   the   Big 


Horn  River.  The  structure  will  be  of  the 
three-span  variety,  each  span  having  a  length 
of  165  ft.  On  one  end  will  be  a  fill,  and  at 
the  other  an  approach  .'s2  ft.|  long.  Ten 
thousand  dollars  of  the  cost  will  be  liriuidat- 
ed  by  Yellowstone  county,  an  equal  amnunt 
by  the  government,  and  $8,.")(10  will  be  paid 
by   Rosebud   county. 

Nebraska. 

•J«Bids  will  be  received  by  George  Morris, 
Clerk  of  Richardson  County,  Falls  City,  Nebr., 
until  9  A.  M.,  August  13.  for  the  necessary 
labor  and  material  for  the  construction  of  all 
the  steel  bridges  that  may  be  ordered  during 
the  ensuing  year  of  40  to  100  ft.  in  length  and 
steel  tubes  24  to  36  in.  in  diameter. 

The  contract  for  the  construction  of  two 
new  bridges  one  across  the  south  fork  of 
the  Republican  at  Culbertson  and  the  other 
across  the  Frenchman  River  between  sections 
9  and  10  in  township  4,  range  33,  has  been 
let  to  the  Empire  Bridge  Co.,  Falls  City, 
Nebr.  The  first  structure  will  be  of  steel, 
160  ft.  long  consisting  of  two  60  ft.  spans 
and  two  20  ft.  spans  and  the  roadway  will 
be  16  ft.  wide.  The  contract  price  was 
$2,900.  The  other  bridge  will  be  171  ft. 
long  o?  wood  and  let  for  $1,100. 

New  Jersey.  ^   . 

Committee  of  the  Board  of  Freeholders, 
according  to  advices  received  from  Hacken- 
sack,  N.  J.,  received  the  following  bids  for 
the  construction  of  the  steel  and  concrete 
I)ridge  across  Jay  .St.,  Tenafly,  N.  J. :  Caeser 
Campanini,  $1,235;  Herbert  Howland,  $2,400; 
George  M.  Brewster  Construction  Co.,  $2,100 ; 
and  L.  H.   Card  &  Son.  $2,234. 

In  connection  with  road  known  as  the 
Ocean  Boulevard  planned  by  the  State 
Roads  Commission  of  New  Jersey  it  has  been 
found  necessary  to  construct   four  bridges. 

The  board  of  chosen  freeholders  of  Passaic 
county  at  Paterson,  N.  J.,  has  awarded  a  con- 
tract to  the  Abbott  Bridge  &  Construction  Co., 
of  New  York,  N.  Y.,  for  the  construction  of 
an  arch  structure  over  the  Wauague  River  at 
Compton,  N.  J.,  for  $7,800. 

New  York. 

•J«Bids  will  be  received  by  the  Board  of 
Contract  &  Supply,  Albany,  N.  Y.,  until  3 
p.  m.,  Sept.  6,  for  furnishing  necessary  labor 
and  material  for  the  erection  and  completion 
of  a  new  truck  house  at  the  southeast  corner 
of  Marshall  St.  and  Delaware  .A.ve.  in  Albany, 
N.  Y. 

•|«Bids  will  be  received  until  2  p.  m.,  August 
II,  by  Commissioner  of  Bridges  12-21  Park 
Row,"  New  York  City,  for  constructing  stair- 
ways and  ladders  in  the  main  towers  of  the 
Williamsburg  bridge. 

•J«Bids  will  be  received  by  J.  K.  Paulding, 
Acting  President,  Belleview  and  Allied  Hos- 
pitals. Department  of  New  York  City,  26th  St. 
and  1st  Av.,  New  York  City,  for  labor  and 
materials  required  for  furnishing  and  install- 
ing electric  and  gas  lighting  fi.xtures  in  the 
Pathological  department  and  male  dormitory 
of  the  New  Bellevue  Hospital  on  1st  Ave.  and 
bounded  by  26th  and  29th  Sts. 

4-Bids  will  be  received  until  August  16,  at 
10  A.  M.,  by  Department  of  Health  of  the 
city  of  New  York,  for  furnishing  and  deliver- 
ing plumbing  materials  and  fixtures,  fittings 
and  vitrified  pipe  to  be  used  in  the  construc- 
tion and  equipment  of  various  buildings  now 
erected  or  proposed  for  erection  upon  the 
grounds  of  the  tuberculosis  sanitarium  at 
Otisville,  Orange  County,  N.  Y. 

Perry,  N.  Y.,  has  awarded  a  contract  to 
Laidlaw'-Dunn-Goulon  Co.,  of  Cincinnati,  O., 
for  furnishing  2,000,000-gal.  cross-compound 
crank  and  fly  wheel  engine.  Bids  were  opened 
July  28. 

The  Empire  Bridge  Co.,  which  has  the 
contract  for  the  construction  of  a  large  rail- 
road bridge  in  Mexico  for  the  National  R. 
R.  has  shipped  the  entire  steel  work  from 
its  works  at  Klmira,  N.  Y..  being  the  largest 
shipment  billed  from  that  place. 

The  department  of  public  works  of  Oswego, 
N.  Y.,  will  probably  let  a  contract  Aug.  16,  to 
the  United  Bridge  Co.,  for  the  construction  of 
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a  joint  city  and  county  bridge  at  Oswego. 
Honds  will  be  sold  about  Aug.  10,  and  the 
contract  will  then  be  let.  The  United  Bridge 
Co.  bid  $:t)-l,TOO  on  the  work.  Bids  were  opened 
.■\ug.  J. 

.V  contract  has  been  awarded  to  Phillips 
&  ■rrnmbnll  at  $21,750,  for  the  construction 
of  the  propo.sed  bridge  over  Kast  Canada 
Creek  at  East  Creek  (in  St.  Johnsville,  N. 
V.)  .  The  structure  will  be  of  steel  and  con- 
crete with  three  arches,  each  80  ft.  long  and 
a  L'8-ft.   roadway. 

Borings  have  been  completed  by  Engineers 
appointed  by  the  Interstate  Bridge  Commit- 
tee, on  the  two  proposed  sites  for  the  Hud- 
son River  bridge.  As  the  cost  of  the  viaduct 
will  probably  control  the  selection  of  the 
site,  it  is  believed  that  the  New  York  end 
of  the  structure  will  be  located  at  179th  St., 
for  it  would  be  at  least  $4,000,000  cheaper 
tlian  any  other  site  under  consideration.  This 
location  would  bring  the  New  Jersey  end 
above  Fort  Lee,  which  it  is  said  would  not 
be  convenient  for  the  residents  of  New 
Jersey. 

North  Carolina. 

The  Carolina  Concrete  Co.,  of  Greensboro, 
N.  C,  has  been  awarded  a  contract  by  the  city 
of  Greensville,  S.  C,  for  the  necessary  labor 
and  material  for  the  construction  of  a  rein- 
forced concrete  bridge  for  the  city  of  Green- 
ville, S.  C.  H.  S.  Jaudon  Engineering  Co., 
Savannah,  Ga.,  are  the  engineers.  Bids  were 
opened  July  20. 

North  Dakota. 

•{•Board  of  County  Commissioners  at  Wil- 
liston,  N.  Dak.,  will  receive  bids  until  10 
a.  m.,  Sept.  7,  for  the  construction  of  the 
following  bridges :  One  30-ft.  span,  16-ft. 
roadway,  9-ft.  abutments,  over  Cow  Creek, 
near  section  line  between  Sections  13  and 
18,  Township  156,  ranges  100  and  101.  One 
30-ft.  span,  16-ft.  roadway,  8-ft.  abutments, 
over  Sand  Creek,  2%  miles  northwest  of 
Angie.  One  20-ft.  span,  16-ft.  roadway,  6-ft. 
abutments,  over  Spring  Creek,  3  miles  north 
of  Williston.  One  25-ft.  span,  16-ft.  road- 
way. 8-ft.  abutments,  over  Painted  Wood 
Creek,  between  sections  21  and  27,  township 
154,  range  102,  and  grade  on  east  side  of 
bridge  approximately  1,300  yds.  of  earth. 
One  20-ft.  span,  16-ft.  roadway,  8-ft.  abut- 
ments, over  Painted  Wood  Creek,  2  miles 
south  of  Todd.  One  20-ft.  span,  16-ft. 
roadway,  r2-ft.  abutments,  over  Coal  Bank 
Creek,  2%  miles  north  of  Buford.  One  25-ft. 
span,  16-ft.  roadway,  8-ft.  abutments,  over 
Sand  Creek,  between  sections  15  and  22. 
township  54,  range  101,  as  per  plans  and 
specifications  on  file  with  the  county  auditor. 
The  county  furnishes  all  steel  and  floorings 
for  the  above  bridges  at  the  court  house 
yard  at   Williston. 

Ohio. 

^Board  of  County  Commissioners  will 
receive  bids  at  the  court  house.  Toledo,  O., 
until  10  a.  m.,  Aug.  16,  for  furnishing  labor 
and  material  for  the  construction  and  build- 
ing of  abutment  and  repair  of  approach  to 
bridge  on  County  Road  No.  332  over.  Swan 
Creek.  Charles  J.  Sanzenbacher  is  Auditor 
of   Lucas   County. 

Plans  are  being  drawn  at  the  office  of  the 
County  Engineer.  Dayton,  O.,  for  the  con- 
struction of  a  29-ft.  concrete  bridge  on  the 
Focht  road,  four  miles  west  of  German- 
town.  The  structure  will  replace  the  old 
structure  recently  destroyed  by  a  traction 
engine. 

Director  of  Public  Service  Sundmaker.  upon 
the  recommendation  of  City  Solicitor  Ballard, 
Cincinnati.  O.,  has  awarded  the  contract  for 
the  construction  of  the  reinforced  concrete 
bridge  over  the  west  fork  of  Mill  Creek  at 
Powers  St.,  to  the  Kirschner  Construction 
Co..  for  $5,745. 

.Vdvices  from  Cleveland.  O.,  state  that  the 
Pennsylvania  Railroad  Officials  have  reached 
an  agreement  with  the  Board  of  County 
Commissioners  bv  which  they  agree  to  pay 
$80,000  toward  the  cost  of  the  construction 
of  the  proposed  1,200-ft.  bridge  over  the 
track  on  Dunham  Road  in  Bedford  Township. 
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The  entire  cost  of  the  work  is  $120,000.  The 
Wheeling  &  Lake  Erie  R.  R.  will  pay 
$10,0(111  of  the  amount. 

The  County  Commissioners  at  .Vkron,  0., 
have  awarded  a  contract  to  the  Home  ,En- 
.nineering  &  Contracting  Co.,  of  Canton,  O., 
for  the  repair  of  the  canal  and  river  bridge 
at  Peninsula,  O.,  for  $1,688.  Bids  for  the 
work  were  opened  Aug.  1. 

County  Board  of  Commissioners,  Canton, 
O.,  has  rejected  all  bids  for  the  construction 
of  the  Roush  bridge  in  Plain  Township.  The 
lowest  bid  was  that  of  Peter  Schisler, 
$1,040,  $42  above  the   estimate. 

The  county  commissioners  at  Toledo,  0., 
have  awarded  a  contract  to  the  Home  Engi- 
neering &  Construction  Co.,  of  Canton,  O..  for 
the  construction  of  a  bridge  over  Ten  Mile 
Creek  for  $4,199.  The  contract  for  the  sub- 
structure was  awarded  to  John  Weckerly 
W'liitehouse  for  $4.90  per  cu.  yd.  Bids  were 
opened  Aug.  2. 

The  Capitol  Construction  Co.,  of  Columbus, 
O.,  has  been  awarded  a  contract  by  the  county 
commissioners  at  Lima,  O.,  for  the  construc- 
tion of  the  Terter  bridge  in  Bath  township  for 
$2,592.     Bids  were  opened  Aug.  2. 

Oklahoma. 

Information  received  from  Muskogee,  Okla,. 
stated  that  the  County  of  Muskogee  has 
voted  to  issue  $100,000  for  the  construction 
of  bridges  which  it  is  believed  will  make 
possible  the  extension  of  good  roads  here- 
tofore  prevented. 

Oregon. 

The  Brooklyn  Improvement  Club,  Portland, 
Ore.,  is  agitating  the  matter  of  constructing 
a  bridge  ever  the  Willamette  River,  with 
the  east  approach  at  Ellsworth  St.  Efforts 
will  be  made  to  put  the  question  before  the 
voters. 

Soundings  for  the  piers  of  the  Broadway 
Iiridge,  in  Portland,  Ore.,  have  been  completed 
liy  Engineer  Weidman.  An  excellent  founda- 
tion has  been  found  at  a  depth  of  120  ft. 
No  further  action  will  be  taken  at  present. 

Pennsylvania. 

•{•Board  of  Commissioners  of  York  County 
will  receive  bids  at  the  court  house  in  York, 
Pa.,  until  11  a.  m.,  Aug.  25,  for  the  removal 
of  the  present  College  Ave.  bridge  and  the 
erection  of  an  entire  new  one  of  various 
necessary  spans  and  approaches  with'  rein- 
forced concrete  or  for  the  alteration,  repair 
and  improvement  of  the  present  one.  Wil- 
liam H.  Strine  is  Clerk  of  the  Commis- 
sioners. 

The  Luzerne  County  Judge,  Wilkcsbarre. 
Pa.,  has  approved  the  report  of  the  viewers 
and  has  ordered  the  construction  of  a  bridge 
over  the  river  at  Wapwallopen.  This  is  the 
third  new  bridge  to  be  approved  by  the  court, 
within  a  month,  and  viewers  have  been  ap- 
pointed for  a  fourth  river  structure.  The 
bridge  projects  recently  approved  are  those 
crossing  the  river  from  Plymouth  to  Breslau, 
from  Nanticoke  to  West  Nanticoke  and 
from  Wapwallopen  to  Salem  Township, 
while  the  movement  for  a  bridge  between 
Wyoming  and  Port  Griffith  has  been  re- 
ferred  to  viewers. 

Commissioners  of  Somerset  County,  Pa., 
have  aw-arded  the  contracts  for  the  construc- 
tion and  repair  of  the  following  bridges : 
Wrought  iron  bridge.  30  ft.  in  length  with 
concrete  roadway,  over  Glade  run.  on  the 
road  leading  from  Rockwood  to  New  Cen- 
terville;  also  three  6-ft.  culvert  bridges; 
awarded  to  Frank  Bicchieri.  for  $.549.  Iron 
bridge  with  concrete  roadway  over  Quema- 
honing  creek,  in  the  town  of  Belmont,  in 
Jenner  Township,  30  ft.  in  length  and  14 
ft.  wide ;  superstructure.  Nelson-Merydith 
Co.,  $.540;  foundation.  Frank  Bicchieu,  $574 
per  cu.  yd.  Iron  bridge  with  14-ft.  concrete 
rnadwav,  over  Juniata  Creek,  in  New  Balti- 
more, in  Allegheny  Township.  40  ft.  in 
length;  superstructure.  Nelson-Merydith  Co., 
$720;  foundation,  Jefferson  Landis.  $7.40  per 
cu.  yd.  Steel  beam  bridge,  with  14-ft.  con- 
crete roadway,  over  Fallen  Timber  run,  in 
Hooverville,  26  ft.  in  length ;  superstruc- 
ture,  Nelson-Merydith    Co.,   $440;   foundation, 
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William  Eschrick,  $6.25  per  cu.  yd.  Iron 
bridge  over  Wells  Creek  at  Williams  station, 
with  concrete  14-ft.  roadway,  95  ft.  in  length; 
superstructure,  Nelson-.Mcrydith  Co.,  $1,260; 
foundation,  Frank  Bicchieri,  $1.90  per  cu. 
yd.  Repairs  to  covered  wooden  bridge  over 
Stone  Creek,  near  Glessner's  Mills,  on  road 
leading  from  the  Shanksville  and  Stoycstown 
station  road,  80  ft.  in  length;  R.  G.  Hos- 
teller, $950.  Repairs  to  covered  wooden 
superstructure  bridge  over  Cassclman  River 
near  Harnedsville,  between  Addison  and 
Lower  Turkeyfoot  Townships,  150  ft.  in 
length;   William   H.   Stoddard,  $975. 

Soundings  have  been  made  for  the  con- 
struction of  the  proposed  new  Philadelphia 
&  Reading  R.  R.  bridge  over  the  Delaware 
River  at  Yardley,  Pa.,  and  solid  rock  has 
been  located  at  an  average  depth  of  8  ft. 
The  plans  call  for  14  spans  across  the  river, 
but  an  additional  span  will  be  probably  em- 
ployed in  order  to  better  accommodate  the 
lines  of  the  river  and  the  New  Jersey  water 
power  canal,  making  15  spans  in  all,  each 
of  which  will  be  a  graceful  arch.  .'Kctive 
construction  work  will  be  started  early  this 
fall.  The  project,  it  is  said,  will  require  an 
expenditure  of  at  least  $-500,000. 

Tennessee. 

At  a  mass  meeting  recently  held  at  Edge- 
field, Tenn.,  arrangements  were  discussed 
for  the  construction  of  the  new  bridge  be- 
tween Hermitage  and  Edgefield  Junction  on 
the  proposed  road.  The  matter  is  to  be  placed 
before    the   county   court. 

Texas. 

^Bids  will  be  received  by  J.  A.  Bellar, 
Secretary  School  Board,  Falfurrias,  Tex., 
until  noon,  Sept.  ti,  for  the  erection  of  a 
2-story  and  basement  brick  school  building 
at  Falfurrias,  Tex.  Alfred  Giles,  San  Antonio, 
Tex.,    is    .'Vrchitect. 

•{•Bids  will  be  received  until  2  P.  M.,  .August 
31,  by  Alfred  Hampton,  Inspector,  Immigra- 
tion Service,  Galveston,  Tex.,  for  furnishing 
all  the  labor  and  materials  necessary  for  the 
construction  of  the  United  States  immigration 
station  on  Pelican  Island,  Galveston,  Harbor. 

Bids  for  the  installation  of  a  heating  and 
ventilating  system  in  the  Houston,  Tex.,  audi- 
torium were  rejected.  Bids  were  opened  Aug. 
1.     Dan  C.  Smith,  Jr.,  city  secretary. 

Virginia. 

The  Norfolk  County  Board  of  Supervisors 
received  the  following  bids  for  the  construc- 
tion of  the  ■  proposed  Tanner  Creek  bridge 
on  a  line  with  Reservoir  .\ve. :  V.  M.  Johns, 
$2,.533;  E.  E.  Cross  &  Son,  $2,500,  not;  in- 
cluding abutments ;  Gates  Machine  &  Bridge 
Co.,  Burlington,  N.  C,  ^1,500  for  steel 
bridge,  .\ccording  to  the  specifications  the 
bridge  will  be  315  ft.  long,  18  ft.  wide  with 
four  piles  to  the  bent  not  to  exceed  45  ft. 
in  length.  At  the  same  meeting  instruc- 
tions were  given  the  Road  Engineer  to  in- 
spect all  county  bridges  and  make  a  complete 
report. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
20,  by  Capt.  E.  C.  Long  Constructing  Quarter- 
master, 482  .-Vrcade  Annex,  Seattle,  Wash.,  for 
the  construction  of  an  oil  house  at  Fort  Casey, 
Wash. 

•J«Bids  will  be  received  at  Tacoma,  Wash., 
by  the  County  .A.uditor,  until  August  22,  for 
the  construction  of  a  bridge  across  the  Pil- 
chuck  River  at  Silvana. 

.•\t  a  joint  meeting  of  the  North  End  Im- 
provement Clubs,  Seattle.  Wash.,  a  resolution 
was  passed  asking  the  City  Council  to  build 
Stone  Ave.  bridge.  A  committee  was  ap- 
pointed to   arrange   the   details. 

The  general  contract  for  the  construction 
of  the  new  $50,000  addition  to  the  Northern 
Pacific  Beneficial  Association  hospital  on 
McKinley  Hill,  Tacoma.  Wash.,  has  been  let 
to  J.  Rounds  &  Co.  of  Seattle,  Wash.,  for 
$.33,000,  the  sub  contracts  will  consume  the 
remainde.-    of   the   appropriation. 

The  contracts  for  the  construction  of  the 
Whipple  Creek  and  Elmer  Martin  Bridges 
were  awarded  by  the  County  Commissioners, 
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Vancouver,  Wash.,  to  T.  D.  Owens  for  $'2,160 
and    $1,4(30    respectively. 

.Councilman  Frank  P.  Mullen  is  advocating 
the  construction  of  an  overhead  foot  bridge 
between  First  Ave.  and  the  water  front. 
Plans  for  the  project,  which  are  to  be  sub- 
mitted to  the  city  council,  call  for  a  r2-ft. 
bridge  on  the  south  side  of  University  St., 
connecting  with  the  existing  sidewalk  along 
the  north  side  of  the  Arlington  Hotel,  run- 
ning directly  over  Post  St.,  Western  Ave. 
and  Railroad  Ave.  to  the  dock  line,  similar 
in  construction  to  the  viaduct  on  Marion 
St.,  over  which  approximately  half  the  patrons 
of  steamships  and  ferries  pass  each  day.  The 
work    is    estimated   to   cost   about   $5,000. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Olympia,  Wash., 
for  the  Nisqually  Bridge  Co.,  Sherlock, 
Wash.,  with  a  capital  stock  of  $5,000.  The 
incorporators  are  A.  L.  Brown,  W.  H.  Ben- 
nett, John  Hachmann,  Peter  Gritzer,  Frank 
Mounts.  The  new  organization  proposes  to 
construct  a  new  bridge  over  the  Nisqually 
River  near  the  Northern  Pacific  R.  R.  bridge 
to  replace  the  one  recently  destroyed  by 
floods. 

West  Virginia. 

•{•Bids  will  be  received  until  August  13,  by 

W.   Guy  Tetrick,   Clerk  of   Harrison   County, 

Clarksburg,  W.  Va.,  for  the  following  bridge 

work :    First — A  bridge  across  Indian  Run,  in 


Ten-Mile  District,  Harrison  County,  West 
Virginia,  same  to  be  a  twenty-foot  span  with 
a  sixteen-ft.  roadway,  to  be  constructed  en- 
tirely of  concrete.  Second — A  bridge  across 
.Simpson  Creek  at  the  mouth  of  Beards  Run, 
in  Simpson  District,  Harrison  County,  West 
Virginia,  same  to  be  a  forty-foot  span  (forty- 
three  feet  in  the  extreme),  with  a  sixteen-foot 
roadway,  for  which  bids  will  be  received  for 
both  a  low  truss  and  an  entire  concrete  bridge. 
Both  bridges  to  be  constructed  in  accordance 
with  the  plans  and  specifications  on  file  in  the 
office  of  the  Clerk  of  the  County  Court. 

Wisconsin. 

Advices  from  DePere,  Wis.,  state  that  the 
City  Council  has  condemned  the  viaduct  over 
the  railroad  tracks  at  Winnebago  St.  Al- 
thougli  nothing  definite  has  been  done  as  yet 
toward  the  construction  of  a  new  bridge,  it 
is   believed   that  concrete   will  be  used. 

City  Council  of  Milwaukee,  Wis.,  will 
take  up  the  matter  at  once  of  constructing 
fenders  for  the  concrete  abutments  on  sev- 
eral bridges,  estimates  are  as  follows :  State 
St.   bridge,  $2,639;    Cherry   St.   bridge,   $1,500. 

Canada. 

The  contract  for  the  substructure  of  the 
proposed  bridge  over  the  Saskatchewan  River 
connecting  Edmonton,  Alta  and  Strathcona 
has  been  let  by  the  Canadian  Pacific  Ry.  to 
John    Gunn    &    Sons,    Winnipeg,    Man. 


The  contract  for  the  construction  of  the 
proposed  bridge  over  the  River  de  Lilse  on 
the  Military  Road  north  of  Alexandria,  Ont., 
has  been  awarded  to  Marpaw  &  McDonald, 
St.  Andrews,  Ont.,  for  $2,066.  The  estimate 
of  the   engineer  was  $2,480. 

The  city  of  New  Hambury,  Ont.,  has  award- 
ed the  following  contracts  for  electrical  equip- 
ment ;  bids  opened  July  18 ;  Packard  Electric 
Co.,  Ltd.,  St.  Catharines,  Ont.,  for  distributing 
transformers,  $1,014;  Canada  Westinghouse 
Co.,  for  storkling  apparatus,  $1,327 ;  Canada 
Westinghouse  Co.,  for  protective  apparatus, 
$.562. 

Contracts  have  been  awarded  at  Toronto, 
Ont.,  for  the  construction  of  a  55-ft.  clear 
span  pony  truss  steel  bridge  to  Jesse  Winger, 
Edgeley,  Ont.,  for  $1,528,  abutments,  and  to 
Jas.  Vance,  New  Hambury,  for  $1,093,  super- 
,  structure.  The  bids  on  steel  have  been  reject- 
ed. 

The  city  of  Saskatoon,  Sask.,  has  awarded  a 
contract  to  Robb  Engineering  Co.,  of  Amherst, 
N.  S.,  for  furnishing  the  city  witli  one  250-hp. 
water  tube  boiler  for  $4,246.  Bids  were  opened 
July  26. 

John  Gunn  &  Sons  of  Winnipeg,  Man.,  have 
been  awarded  a  contract  by  the  city  of  Ed- 
monton, Alta.,  for  the  construction  of  a  sub- 
structure high  level  bridge  over  N.  Saskatche- 
wan River. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

•!•  City  Treasurer  of  Montgomery,  Ala., 
Robert  Tait,  will  receive  bids  until  noon,  Aug. 
15  for  the  paving  of  roadway  of  South  Hull 
St.  Extension  from  the  south  side  of  Felder 
Ave.  to  the  City  Limits  with  clay  gravel. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  City  Engineer. 

The  board  of  revenue  at  Birmingham,  Ala., 
is  working  on  plans  for  the  construction  of 
several  new  roads  over  the  county.  The  pres- 
ent plans  include  a  three  and  a  half-mile  road 
from  Johns  to  Yolande,  to  cost  $4,000.  The 
road,  it  is  said,  will  be  partly  dirt  and  partly 
macadam.  It  is  also  planned  to  build  a  four- 
mile  road  from  Brookside  to  Mineral  Springs 
at  a. cost  of  $2,000.  A  One-mile  stretch  on 
the  Lcwisburg  road  is  also  being  planned. 
About  $12,000  is  available  for  this  work. 

J.  T.  Robertson  appeared  before  the  coun- 
ty board  of  revenue  at  Montgomery,  Ala.,  and 
asked  that  a  road  from  Stanford's  store,  two 
miles  west  of  LeGrand  and  then  to  Red  Level, 
a  distance  of  about  three  miles,  be  graded 
and  gravelled. 

California. 

The  county  of  Contra  Costa  held  an  elec- 
tion Aug.  2  to  vote  on  the  issuance  of  bonds 
for  the  construction  of  125  miles  of  perma- 
nent highways. 

Property  owners  on  Ninth  St.,  in  the  city 
of  San  Diego  have  filed  a  petition  with  the 
city  clerk  asking  the  common  council  to  pave 
12  blocks  on  that  street  between  B  and  N 
Streets. 

Property  owners  in  San  Diego  have  filed  a 
petition  in  the  office  of  the  city  clerk  asking 
for  the  paving  of  Eighth  St.,  from  the  south 
line  of  City  park  to  the  north  line  of  K  St., 
excepting  the  intersections  at  C.  D.  and  H 
Sts.  The  distance  covered  by  the  proposed 
improvement  is  one  mile. 

The  board  of  trustees  of  Porterville,  Cal., 
has  ordered  Putnam  Ave.,  from  the  East 
property  line  of  Division  St.,  to  the  west 
property  line  of  Grevilla  St.,  graded  and  paved 
with  asphalt  pavement  on  an  asphalt  concrete 
foundation. 

The  University  of  California,  Berkeley,  has 
awarded  contracts  to  the  Contra  Costa  Con- 
struction Co.,  involving  an  expenditure  of 
$33,100,  for  the  construction  of  a  number  of 
new  roads  and  avenues  through  the  campus 
grounds.     One  of  the   new   avenues   contem- 
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plated  in  the  plan  will  start  from  the  north- 
east corner  of  California  Hall  and  extend 
westerly  to  the  tennis  courts.  From  the  tennis 
court  tlie  avenue  will  extend  north  of  the 
new  library  building,  intersecting  the  street 
near  North  Hall.  Another  avenue  will  be 
extended  from  east  of  the  Philosophy  build- 
ing to  the  west  steps  of  the  Hearst  Mining 
building. 

The  Box  Springs  grade  at  Riverside,  Cal.,  is 
to  be  converted  into  a  mountain  road.  The 
board  of  supervisors  passed  a  resolution  de- 
claring that  the  public  convenience  and  neces- 
sity demanded  that  the  grade  road  be  im- 
proved with  a  rock  foundation  16  ft.  in  width. 
1  he  cost  will  approximate  $30,000. 

The  City  Trustees  of  Visalia  have  awarded  a 
contract  to  Worswick  Street  Paving  Co.  for 
the  recapping  of  the  present  pavement  and 
the  laying  of  several  additional  blocks  of  new 
pavement. 

City  Council  of  San  Diego  has  passed  reso- 
lutions of  intention  to  pave  2d  St.  from  the 
north  line  of  H  St.  to  the  north  line  of  B, 
and  B  St.  from  the  east  line  of  15th  to  the 
west  line  of  25th  St. 

City  of  Escondido,  Cal.,  has  awarded  a  con- 
tract to  Denney  &  Granville  for  grading  and 
paving  with  decomposed  granite  Grand  Ave., 
from  the  west  line  of  Juniper  St.  to  the  west 
line  of  Nutmeg  St.  The  contract  price  was 
$6,400. 

Colorado. 

J.  A.  Osner  was  the  only  bidder  for  the 
work  on  the  state  boulevard  which  will  run 
from  Denver  to  Colorado  Springs.  The  bid 
being  as  follows :  Team  and  drivers,  $4.50 ; 
laborers,  $2;  tools,  $4;  on  a  basis  of  eight- 
hour  day.  The  contract  will  probably  be 
awarded.  Two  bids  were  received  by  the  state 
engineer  for  work  on  the  Larimer  county 
road  from  Fort  Collins  to  Loveland  as  fol- 
lows :  Ward  A.  Tucker — Rock,  per  yd.,  $1, 
and  earth,  $.30;  James  Ross — $.90  on  rock, 
and  $.25  on  earth. 

The  state  highway  commission  will  probably 
build  a  first  class  automobile  road  between 
Delta  and  Grand  Junction.  The  commission- 
ers of  Delta  county  have  asked  the  commis- 
sion to  appropriate  $500  to  put  the  road  in 
shape,  and  have  agreed  if  this  is  done.  Delta 
county  will  put  up  $1,000,  making  a  total  of 
$1,500  to  be  spent  on  improvements  from  Delta 
county  line  to  Delta. 

City    Council    of    Colorado    Springs,    Colo., 

marked  thus  •{•  indicate  work  now  open  for  bids. 


has  passed  an  ordinance,  providing  for  the 
paving  of  the  down-town  streets  of  Colorado 
Springs,  the  laying  of  an  adequate  sewer  sys- 
tem and  the  changing  of  curb  lines  to  suit  the 
various  conditions  in  different  localities. 

District  of  Columbia. 

•{•Bids  will  be  received  until  2  p.  m.,  August 
15,  by  District  Commissioners,  Washington, 
D.  C,  for  grading  and  improving  suburban 
streets  and  avenues  in  the  district  of  Columbia. 
D.  C.  Cuno  is  Commissioner. 

Extensive  improvements  in  West  Potomac 
Park,  Washington,  D.  C,  are  contemplated, 
for  which  purpose  $100,000  is  asked  by  Col. 
Cosby.  This  sum  is  wanted  for  grading  and 
macadamizing  the  roads. 

Florida. 

It  is  stated  that  the  Jacksonville  Automobile 
club  of  Jacksonville,  Fla.,  is  back  of  a  move- 
ment for  the  construction  of  a  two-mile  speed- 
way on  the  outskirts  of  the  city.  The  track, 
it  is  said,  will  be  one  of  the  largest  in  the 
country  and  will  be  built  circular. 

Idaho. 

The  board  of  public  works  of  Boise,  Ida., 
has  awarded  contracts  for  the  construction  of 
60  blocks  of  asphalt  paving  and  30  blocks  of 
concrete  paving  as  follows :  To  the  Coast 
Construction  Co.,  of  Tacoma,  Wash.,  for  the 
construction  of  14  blocks  of  concrete  pave- 
ment at  $41,759 ;  Jacob  Gustafson  of  Boise 
for  the  construction  of  16  blocks  of  concrete 
pavement  for  $49,257 ;  the  Pacific  Construc- 
tion Co.,  of  Portland,  Ore.,  for  the  construc- 
tion of  60  blocks  of  asphalt  pavement  for 
$223,124.  The  contractors  will  begin  work  at 
once. 

Illinois. 

^♦Bids  will  be  received  until  2  p.  m.,  August 
20,  by  the  Commissioners  of  the  Highways 
in  Sycamore,  111.,  for  the  construction  of 
washed  gravel  roads  to  be  located  between 
the  easterly  corporate  limits  of  the  city  of 
Sycamore  and  the  township  line  between  Syca- 
more and  Cortland  townships.  John  Carl- 
strom,  Charles  A.  Swanson  and  C.  E.  Marshall 
are  Commissioners. 

^Bids  will  be  received  by  Fred  W.  Stinnett, 
Town  Clerk,  Fire  Proof  Bldg.,  Carmi,  111., 
until  2  p.  m.,  August  20,  for  the  construction 
of  one  gravel  or  rock  road  in  the  towns  3 
miles   in  length.     .Ml   bids   must  be  accompa- 
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nied  by  a  certified  check  payable  to  the  Com- 
missioners of  Highways,  for  $100.  J.  A. 
Hubele,  Henry  Null  and  Jacob  Maurer  are 
the  Commissioners. 

^The  Chicago  Department  of  Public  Works 
will  receive  bids  until  H  a.  m.,  August  10,  for 
furnishing  and  delivering  at  the  various  ward 
yards  in  the  city  approximately  5,000  sq.  yds. 
of  cedar  paving  blocks.  B.  J.  MuUaney  is 
Commissioner  of  Public  Works. 

4«Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  for  the  con- 
struction of  22  street  improvement  contracts. 
C.  A.  V.  Standish  is  Secretary  of  the  Board. 

^Town  clerk  of  Carmi,  111.,  will  receive 
bids  until  2  p.  m.,  August  20,  for  the  construc- 
tion of  one  gravel  or  rock  road  in  the  town  of 
Carmi  3  miles  in  length.  Fred  W.  Stinnett  is 
Clerk. 

•{•Board  of  Local  Improvements  of  Peoria, 
111.,  will  receive  bids  until  August  15,  for  pav- 
ing the  roadway  of  Meyer  Ave.  from  the  inter- 
section of  Pecan  to  Lincoln  Ave.  with  brick 
pavement  30  ft.  wide.  The  work  includes  the 
following  approximate  quantities  :  920  cu.  yds. 
excavation,  30  lin.  ft.  stone  protection  (4  in.  x 
14  in.),  1,646  lin.  ft.  cinder  foundation  under 
cement  curb  (6  in.  x  12  in.),  1,646  lin.  ft. 
Standard  No.  1  cement  curb,  2,743  sq.  yds.  con- 
crete foundation  (5  in.),  2,743  sq.  yds.  sand 
cushion  (2  in.),  2,743  sq.  yds.  brick  pavement, 
2,743  sq.  yds.  sand  filler  (V2  in.).  Work  must 
be  completed  by  October  15th  next. 

The  city  council  of  East  St.  Louis,  111.,  is 
considering  boulevarding  State  St.,  at  an  es- 
timated cost  of  $227,000.  The  plan  is  to  move 
the  street  car  tracks  to  the  center  of  State 
St.,  formerly  known  as  the  Belleville  rock 
road,  and  make  a  roadway  on  either  side  with 
granitoid  sidewalks,  shade  trees,  etc.  The 
measure  has  been  referred  to  the  Ordinance 
Committee,  and  if  adopted  the  result  will  be 
a  boulevard  from  the  old  city  limits  at  38th 
St.,  to  the  present  city  limits  at  Edgemont, 
89th  St.,  Belleville  has  promised  to  take  up 
the  work  from  that  point. 

The  contract  for  the  paving  with  brick  of 
13th  St.,  in  East  Moline,  111,,  from  the  bluff 
road  to  the  Marseilles  plant,  a  distance  of 
about  three-fourths  of  a  mile,  was  awarded  by 
the  East  Moline  board  of  local  improvements 
to  the  Northwestern  Construction  Co.,  of 
Davenport,   la.,  for  $15,279. 

City  Engineer  Danely  of  Champaign,  111.,  is 
preparing  the  plans  for  a  pavement  on  Wash- 
ington St.,  Urbana,  from  Market  St.,  to  Busey 
Ave.,  and  thence  north  to  Green  St.  In  the 
center  of  the  street  a  park  will  be  constructed 
10  ft.  wide,  with  openings  at  street  intersec- 
tions. The  pavement  will  be  from  80  ft,  to  36 
ft.  in  width.  The  improvement  will  cost  about 
$27,000.  The  contract  will  probably  be  let  in 
September, 

City  Council  of  Joliet,  111,,  has  directed  the 
Board  of  Local  Improvements  to  prepare  or- 
dinances for  walks  nn  2d  Ave,,  Mississippi 
Ave.  and  Cass  St.  About  four  miles  of  con- 
crete walks  will  he  required. 

Indiana. 

•J-Bids  will  be  received  until  2  p.  m.,  August 
26,  by  Commissioners  of  Vermillion  County 
at  Newport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Eugene  township.  H.  T.  Payne 
is  Auditor  of  the  county. 

^Jennings  County  Commissioners  at  Ver- 
non, Ind.,  will  receive  bids  until  11  a.  m.  Sept. 
5,  for  the  construction  of  two  pike  roads  in 
Campbell  township.  T.  L.  Campbell  is  audi- 
tor of  county. 

^•Bids  will  be  received  at  Williamsport,  Ind, 
until  1  p.  m.,  Sept.  5,  by  the  Commissioners 
of  Warren  County  for  the  construction  of 
gravel  roads  in  Pine  and  Steuben  townships. 
Robert  L.  Winks  is  Auditor  of  the  County. 

•{•Bids  will  be  received  at  Marion,  Ind,,  untd 
Sept.  5,  by  Commissioners  for  the  construc- 
tion of  a  macadam  road  in  Franklin  town- 
ship.    A.  C.  Stout  is  Auditor. 

•{•Bids  will  be  received  by  the  Commission- 
ers of  Tipton  County  at  Tipton,  Ind,,  until 
10  a.  m.,  Sept.  5,  for  the  construction  of  a 
gravel  road  in  Cicero  township.  J.  F.  Barlow 
is  Auditor  of  Tipton  County. 


^Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  'ind.,  until  10  a. 
m.,  Aug.  15,  for  the  improvement  of  Haugh 
St.  from  the  West  property  line  of  Walnut 
St.  to  the  tast  property  line  of  Calvelage  St. 
by  grading  and  paving  the  sidewalks. 

•{•Bids  will  be  received  until  10  a.  m.,  August 
15,  by  Board  of  Public  Improvements,  In- 
dianapolis, Ind.,  for  the  improvement  of  New 
Jersey  St.  from  the  north  property  line  of 
30th  St.  to  the  south  projicrty  line  of  32nd  St. 
by  grading  and  paving  the  roadway. 

^Bids  will  be  received  by  the  Board  of  Pub- 
lic Works,  Indianapolis,  Ind.,  until  10  a.  m., 
August  15,  for  the  improvement  of  New  Jer- 
sey St.  from  the  north  line  of  28th  St.  to  the 
south  property  line  of  30  St.  by  grading  and 
paving  the  roadway. 

4'Bids  will  be  received  until  10  a.  ra.,  Aug- 
ust 15,  by  Board  of  Public  Works,  Indianap- 
olis, Ind.,  for  tlie  improvement  of  Osage  St. 
from  the  north  property  line  of  Osage  St. 
from  the  north  property  line  of  New  York 
St.  by  grading  and  paving  the  roadway. 

^•Board  of  Public  Works,  Indianapolis, 
Ind.,  will  receive  bids  until  10  a.  m.,  August 
15,  for  the  improvement  of  Linwood  Ave. 
from  the  south  property  line  of  New  York 
St.  to  the  south  property  line  of  Michigan  St. 
by  grading  and  paving  the  roadway. 

The  city  council  of  Warsaw  has  let  a  con- 
tract for  the  paving  of  three  miles  of  pave- 
ment to  J.  J.  Kelleher  &  Co.,  of  Frankfort, 
specifying  Indiana  block. 

A  joint  session  of  the  commissioners  of 
Marion  and  Hamilton  counties  was  recently 
held  in  Noblesville  to  decide  whether  or  not 
a  county  line  road  will  be  built  between  the 
two  counties. 

The  city  of  Marion,  Ind,,  has  awarded  a 
contract  to  William  Yates  for  the  paving  of 
Second  St,,  from  Boots  to  Race  Sts.,  with 
Metropolitan  block,  and  tar  filler.  Mr.  Yates' 
bid  for  the  work  was  $5.76  per  lin.  ft. 

The  Kelleher  Co.,  Frankfort,  Ind.,  has  been 
awarded  the  contract  for  paving  portions  of 
11  streets  at  Warsaw,  Ind. 

Board  of  Public  Works  of  Marion,  Ind,, 
has  awarded  a  contract  to  William  Yates  for 
the  paving  of  2d  St,,  from  Boots  to  Race  St,, 
with  metropolitan  block,  the  contract  provid- 
ing that  tar  filler  be  used.  The  contract  price 
was  fixed  at  $5.76  per  lin.  ft. 

The  County  Commissioners  at  Marion,  Ind., 
have  awarded  the  contract  for  the  construc- 
tion of  the  Phillips  Road  to  Mackey  &  Drucke 
at  $8,197.  The  other  bids  on  this  road  were 
as  follows:  Modlin  Brothers,  $9,300;  Alex- 
ander &  Crosby,  $8,610;  Charles  Nelson.  $8,- 
660;  William  Small,  $8,767;  Wheat,  Siske  & 
Ruple,  $9,449;  Dillard  Artis,  $10,095;  Drucke 
&  Williams,  $9,500 ;  Mahoney  &  Allen,  $9,697 ; 
William  Yates,  $9,400.  The  contract  for  the 
Sherron  Road  was  let  to  Wheat,  Siske  &  Ru- 
ple at  $6,545. 

The  commissioners  of  Hendricks  County  at 
Danville,  Ind.,  have  awarded  a  contract  to 
Evan  Bray  of  Noblesville,  Ind.,  for  the  con- 
struction of  roads  in  Union  and  Washington 
townships.     Bids  were  opened  Aug.  3. 

The  commissioners  of  Wells  Countv  at 
Bluffton,  Ind.,  have  awarded  a  contract  for 
the  construction  of  three  roads  of  macadam  to 
Abe  Hesher,     Bids  were  opened  Aug,  1. 

The  Board  of  County  Commissioners  at 
Vincennes,  Ind,.  has  awarded  a  contract  to 
John  Hunchler  of  that  city  for  the  construc- 
tion of  a  gravel  road  in  Knox  County  for 
$1,150,     Bids   were   opened   Aug.   2. 

The  Commissioners  of  Wabash  County  at 
Wabash.  Ind.,  have  awarded  a  contract  to  Geo. 
Sunell  of  Laketon,  Ind,,  for  the  construction 
of  a  road  in  Paw  Paw  Township.  Bids  were 
opened  Aug.  2. 

The  Commissioners  of  Washington  County 
at  Salem,  Ind.,  have  awarded  a  contract  to 
Bert  Chartaen  of  Campbellsbury,  Ind.,  for  the 
construction  of  the  Bee  Line  gravel  road  in 
Washington  Township  for  $11,754.  Bids  were 
opened  Aug.  1. 

The  Counf-  Commissioners  at  Decatur,  Ind., 
have  awarded  a  contract  to  Martin  Miller  of 
that  city  for  the  construction  of  a  stone  road 


in  .Monroe  Township.     Bids  were  opened  Au- 
gust 4. 

The  contract  for  the  Sheron  road,  two  miles 
in  extent,  in  Franklin  Township,  was  awarded 
by  the  Commissioners  at  Marion,  Ind.,  to 
Wheat  Sisk  &  Ruple  of  Portland  for  $6,545. 
The  Phillips  road  in  Franklin  Township,  three 
miles  long,  was  awarded  Alexander  &  Crosby 
of  Indianapolis,  Ind.,  for  $8,610. 

Iowa. 

The  Iowa  City,  la.,  city  council  has  acted 
favorably  upon  a  resolution  providing  for  the 
construction  of  bitulithic  pavement  on  the  fol- 
lowing streets :  Bloomington,  between  Capi- 
tol and  Clinton ;  Dubuque,  between  Jefferson 
and  Bloomington ;  Linn,  between  Market  and 
Jefferson ;  Dodge,  between  College  and  Burl- 
ington ;  Jefferson,  between  Capitol  and  Clin- 
ton ;  Jefferson,  between  Clinton  and  Dubuque ; 
Burlington,  between  Dubuque  and  Johnson ; 
Linn,  between  Court  and  College ;  Linn,  be- 
tween College  and  Iowa  .\venue ;  Dubuque, 
between  Bloomington  and  point  east  of  Park 
Bridge ;  Dubuque,  between  Bloomington  and 
Market;  Evans,  between  Iowa  Avenue  and 
Market;  Market,  between  Evans  and  east  end  , 
of  paving  on  Market. 

M.  Ford  has  been  awarded  a  contract  by 
the  city  of  Cedar  Rapids,  for  paving  Grand 
Ave.,  from  10th  to  21st  Sts.  for  $19,838.  The 
bid  being  $1.64  per  sq.  yd.  for  paving  and 
$.42  per  cu.  yd.  for  grading.  The  Concrete 
Construction  Co.,  was  awarded  the  contract 
for  the  curbing  at  $1,224. 

The  city  council  of  Creston,  la.,  has  passed 
a  resolution  providing  for  the  paving  of  North 
Walnut  St.,  from  Summit  to  Jefferson  Sts. 

Centerville,  la.,  has  awarded  a  contract  for 
the  construction  of  5,000  sq.  yds.  of  brick 
pavement  to  McGuire  &  Stanton  Construction 
Co.,  of  Leavenworth,  Kans..  at  $2,12,  also 
combined  curb  and  gutter  at  $.70  per  lin.  ft. 

Property  owners  on  Brady  St.,  between 
Front  St.  and  Fifth  St.,  have  drawn  up  a  peti- 
tion asking  the  city  council  of  Davenport  to 
pave  that  street  with  asphalt  instead  of  creo- 
soted  blocks. 

The  city  council  of  Decorah,  la.,  has  decided 
to  construct  cement  sidewalks  on  the  north 
side  of  Helvly  St.,  on  the  west  side  of  Grove 
St,,  and  on  the  north  side  of  Jefferson  St. 

Contracts  for  paving  work  at  Davenport, 
la.,  have  been  let  as  follows :  Paving  the 
alley  between  East  River  and  Federal  Sts., 
Switz  St.  and  Tremont  Ave.,  Hydraulic  Con- 
struction Co.,  at  45  cts.  a  cu.  yd.  for  excavat- 
ing and  $1.72  per  sq.  yd.  for  paving.  The 
same  firm  received  the  paving  contract  for 
work  on  Case  St.  from  Federal  St.  to  Cam- 
bria St.,  at  excavating  45  cts.,  paving  $1.69, 
and  curbing  35  cts.  per  lin.  ft.  Paving  Brown 
St.  between  6th  and  7th.  Independent  Con- 
struction Co.,  excavating  45  cts.,  curbing  38 
cts.,  paving  $1.73.  Paving  Western  Ave.  be- 
tween 6th  and  7th,  Independent  Construction 
Co.,  excavating  45  cts.,  curbing  38  cts.,  pav- 
ing $1.73  sq.  yd. 

Bids  as  follows  were  received  .\ug.  1,  by 
the  city  of  Burlington,  la.,  for  paving  on 
South  Main  St. :  Young  &  Buescher,  curbing, 
52  cts,;  concrete,  $1.48;  brick,  $2.06.  Fred. 
W.  Guenther,  curbing,  48  cts, ;  concrete, 
$1,63%;  brick,  $1,85.  Bernard  Bros,  &  Mer- 
cer, curbing,  45  cts,;  concrete,  $1,85:  brick. 
$1.80.  George  Peterson,  curbing,  57  cts. ;  con- 
crete, $1.62;  brick,  $1.50.  The  paving  mate- 
rial will  be  concrete  with  a  foot  of  brick  pave- 
ment on  each  side  of  the  street  raihvay  track. 

The  Bryant-McLaughlin  Asphalt  Paving  Co., 
of  Des  Moines,  la.,  has  been  awarded  a  con- 
tract by  that  city  for  the  construction  of  abouj 
1.510  sq,  yds.  of  asphalt  pavement  for  $2.05 
per  sq.  yd.  The  paving  will  be  laid  on  8th  St., 
from  Mulberry  to  Cherry.  Bids  were  opened 
.■\ug.  3. 

The  Bryant-McLaughlin  .Asphalt  Co.,  of  Des 
Moines,  la.,  has  been  awarded  the  contract  by 
the  city  of  Des  Moines,  la.,  for  the  construc- 
tion of  about  3,871  sq.  yds.  of  paving  on  23d 
St.,  from  Forest  Ave.  te  the  south  line  of  lots 
1  and  32  of  Williamson  Place.  The  contract 
was  awarded  at  $2.05  per  sq.  yd.  Bids  were 
opened  Aug.  3. 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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The  following  bids  were  received  Aug.  3.  by 
the  city  of  Vellisca,  la.,  for  vitrified  brick  pav- 
ing on  concrete  base  with  concrete  curb ;  Theo. 
S.  Delay,  Engineer,  Creston.  Ta. :  Hamilton  & 
Schwartz,  Shenandoah,  la.,  37  cts.  curb,  $1.'J7 
paving,  40  cts.  excess  grading,  2  cts.  overhaul 
grading;  Conrou  &  Wright,  Harlan,  Ta.,  40  cts. 
curb,  $2.05  paving,  40  cts.  excess  grading,  2  cts. 
overhaul  grading;  O'Farrel  Construction  Co., 
Dubuque,  la.,  49  cts.  curb,  $2.09  paving.  4")  cts. 
excess  grading,  10  cts.  overhaul  grading;  M. 
Ford,  Cedar  Rapids,  la.,  49  cts.  curb,  51.MT 
paving,  38  cts.  excess  grading,  1%  cts.  over- 
haul grading. 

Kansas. 

The  city  of  Wichita,  Kan.,  has  awarded 
contracts  for  the  construction  of  21  blocks 
of  new  pavement  on  Cleveland  Ave.,  from 
Douglas  .\ve.  to  13th  St..  and  Victor  place 
from  Hillside  to  Rutan  and  Clififton  Ave.  The 
contracts  were  awarded  as  follows :  Warner- 
Quinlan  Paving  Co.,  at  $1.98  per  sq.  yd.,  for 
paving  Victor  place ;  Kansas  Bitulithic  Co.,  at 
$2.15  per  sq.  yd.,  for  paving  Cleveland  Ave. 
A  petition  signed  by  some  property  owners  of 
N.  Main  St.,  between  Ninth  and  13th  Sts.,  was 
received  by  the  city  commissioners  asking  for 
new  pavement. 

Kentucky. 

The  citv  of  Bellevue,  Ky.,  has  awarded  a 
contract  to  E.  J.  Knepfle  for  $30,080  for  the 
construction  of  pavement  on  Fairchild  Ave. 

Maryland. 

•J«Bids  will  be  received  by  the  Board  of 
Awards,  Baltimore,  Md..  untd  11a.  m.,  ."Kugust 
17,  for  the  grading,  curbing  and  paving  with 
sheet  asphalt,  asphalt  block,  vitrified  block  or 
bitulitliic  Park  Terrace  from  Park  Ave.,  to 
Robert  St.     B.  T.  Fendall  is  City  Engineer. 

The  state  road  commission  at  Baltimore, 
Md.,  has  agreed  upon  a  portion  of  the  propos- 
ed Baltimore  to  Annapolis  boulevard.  The 
commission  adopted  the  tentative  route  from 
Annapolis  to  Boone  station  and  work  upon 
this  will  begin  as  soon  as  specifications  can 
be  drawn  and  bids  received.  A  survey  is  to 
be  made  of  the  portion  between  Boone  sta- 
tion and  Glenburnie  for  the  purpose  of  de- 
termining the  topography  of  the  country  in 
that  locality. 

The  state  road  commission  at  Baltimore, 
Md.,  has  awarded  a  contract  to  the  Monroe 
Paving  Co.,  for  paving  the  Liberty  road  with- 
in the  citv  limits  with  sheet  asphalt  for 
$114,064. 

P.  Flanigan  &  Sons  have  been  awarded  a 
contract  by  the  state  road  commission  at  Bal- 
timore, Md.,  for  paving  with  pitch  macadam 
the  Liberty  road  from  the  city  limits  to  Bucks 
lane.  This  firm  was  also  awarded  the  con- 
tract for  paving  the  Harford  road  with  vit- 
rified brick  from  North  Ave.,  to  the  citv 
limits  for  $146,294.  The  section  from  .Atlan- 
tic Ave.,  to  the  city  limits  will  be  done  b^ 
Warren  Bros,  for  $100,452. 

George  M.  French  has  been  awarded  a  con- 
tract by  the   state  road  commission  of   Balti 
more,  Md.,  for  improving  the  road  frotn  Elk- 
ton  to   Singerly,   in   Cecil  county   for  $21,884. 
The  distance  is  2.35  miles. 

Contracts  for  improving  the  Harford,  Be- 
lair  and  Liberty  roads  were  awarded  by  the 
State  Roads  Commission  at  Baltimore.  Vitri- 
fied brick  was  selected  for  the  Harford,  sheet 
asphalt  for  the  Liberty  and  pitch  macadam 
for  the  Belair.  Contracts  were  awarded  as 
follows : 

Garrison  Avenue — Sheet  asphalt  from  Wal- 
brook  Junction  to  Buck's  lane,  IV2  miles,  to 
the  Monroe  Paving  Co..  $114,063. 

Liberty  Road  (continuation  of  Garrison 
Ave.  from  Buck's  lane  for  one  mile  into  Bal- 
timore county) — Pitch  macadam,  to  P.  Flani- 
gan  &   Sons;  $13,165. 

Harford  Road — Vitrified  brick  for  section 
from  North  Ave.  to  Atlantic  Ave.  to  P.  Flani- 
gan &  Sons,  $146,293.  Continuation  of  same 
road  over  Herring  run  to  Warren  Bros.,  $106,- 
178  for  same  material  and  a  further  charge 
of  either  $60,752  or  $39,950,  according  to  the 
nature  of  the  bridge  selected  to  span  Herring 
run. 

Belair  Road— Pitch  macadam  to  E.  P.  Lind- 


say, $58,461   for  3  41-100  miles  of   road  from 
the  city  limits. 

Cecil  Countv— Trap  rock  road  from  ElktOn 
to  Singerly,  to  E.  M.  Fresch,  $21,^183,  on  con- 
dition of  adjustment  of  some  charges. 

Massachusetts. 

Contracts  were  awarded  by  the  Highwaji 
Commission  at  Boston,  Mass.,  for  the  con- 
struction of  about  three  and  one-quarter  miles 
of  road  in  the  town  of  HoUiston.  Of  the  total 
9.800  ft.  is  to  be  gravel  road  with  oiled  surface 
paid  for  by  the  state  and  7,300  ft.  is  to  be  mac- 
adam road  paid  for  by  the  town  of  Holliston. 
The  contract  was  awarded  to  C.  E.  Borne  of 
Millbury,  who  bid  $8,304  for  the  town  work 
and  $7,782  for  the  state  work. 
Michigan. 

The  citv  of  Niles,  Mich.,  has  contracted  with 
C.  H.  Defrees  of  South  Bend,  Mich.,  to  lay 
two  miles  of  street  pavements  this  year.  The 
greater  portion  of  the  pavement  will  consist 
of  brick. 

Minnesota. 

4*Bids  will  be  received  by  the  Board  of 
County  until  2  p.  m.,  .August  18,  at  the  Mon- 
terey Hotel,  Monterey,  Minn.,  for  the  grading 
of  State  Road  No.  2,  through  sections  1,  2.  3, 
and  4  in  Elm  Creek  Township.  H.  P.  Ed- 
wards, Fairmont,  Minn.,  is  County  .Auditor. 

Mississippi. 

The  county  board  of  supervisors,  Flazle- 
hurst.  Miss.,  have  been  petitioned  by  the  elec- 
tors in  Hazlehurst  ■  district  to  be  allowed  to 
come  under  charter  149  of  the  laws  of  1910, 
which  gives  the  power  of  each  district  to  is- 
sue bonds  for  the  purpose  of  building  roads. 
It  is  proposed  that  an  issue  of  $75,000  will  be 
sufficient  to  build  the  roads  in  this  district. 

The  board  of  supervisors  of  Tallahatchie 
county,  Charleston,  will  at  its  August  meet- 
ing, sell  a  $50,000  bond  issue,  the  proceeds  of 
which  will  be  used  in  construction  of  modern 
highways  in  the  fourth  and  fifth  districts. 

Bids  opened  at  Gulfport,  Miss.,  for  the  con- 
struction of  13,000  sq.  yds.  of  cement  side- 
walks on  Aug.  2,  have  been  rejected  on  ac- 
count of  defect  in  legal  proceedings.  The 
work  includes  300  sq.  yds.  of  cement  drive- 
way, 1,000  cu.  yds,  of  grading  and  500  ft.  of 
terra  cotta  pipe.    H.  D.  Shaw  is  City  Engineer. 

Missouri. 

^Bids  will  be  received  by  the  Board  of 
Public  Improvements,  St.  Louis,  Mo.,  until 
August  15,  for  the  improvement  of  streets 
as  follows :  Asphalt — Rolla  place,  from  Ash- 
land to  835  ft.  south ;  Newstead,  from  Hunt 
to  Manchester;  Sarpy,  from  Vandeventer 
(formerly  Manchester)  to  Hawk;  Arlington, 
from  North  Market  to  St.  Louis,  and  .Adelaide 
from  Conde  to  590  ft.  east.  Bitulithic — Arse- 
nal, from  Morgan  Ford  to  King's  Highway  ; 
Portis,  from  Scanlan  to  Arsenal ;  Bent,  from 
Humphrey  to  Hartford;  Semple,  from  North 
Market  to  St.  Louis  and  Union  from  St.  Louis 
to  Natural  Bridge  road.  Wood  blocks — Mc- 
pherson, from  King's  Highway  to  Union ; 
Gay,  from  Twelfth  to  Thirteenth;  and  Twelfth 
from  Franklin  to  Tyler  and  from  Tyler  to 
Hebert.  Telford — Waldemar  .Ave.  from  For- 
est .Ave.  to  McCausland.  Brick — Pacific,  from 
Chouteau  to  Papin ;  Arsenal,  from  King's 
Highway  to  Woods ;  Minnesota,  from  Mera- 
mec  to  Gasconade ;  Twenty-first,  from  Brem- 
en to  Penrose  and  from  Branch  to  Salisbury ; 
McRee,  from  Spring  to  Tower  Grove ;  Leinp, 
from  Utah  to  Wyoming ;  Bulwer,  from  Grand 
to  Prairie;  Victoria,  from  Billon  to  Tamm ; 
Crittenden-,  from  Nebraska  to  Pennsylvania ; 
Duncan,  from  Boyle  to  Newstead ;  Alaska, 
from  Itaska  to  Osceola ;  Compton,  from  Win- 
nebago to  Miami ;  Bertha,  from  Hodiamont  to 
the  western  city  limits ;  Idaho,  from  Bates  to 
Itaska ;  Juniata,  from  Ohio  to  Gravois ;  .Ma- 
bama,  from  Fillmore  to  Bates ;  Twenty-third, 
from  Hebert  to  Palm ;  Maiden  Lane,  from 
Twenty-fifth  to  Jefferson;  Natural  Bridge 
road,  from  Spring  to  Fair  and  from  Spring  to 
Grand ;  St.  Louis,  from  Union  to  Belt ;  Greer, 
from  Union  to  449  ft.  west ;  Minnesota,  from 
Osage  to  Keokuk ;  Glasgow,  from  Cass  to  St. 
Louis,   and    Twentieth,    from    Washington   to 


O'Fallon,   from  O'Fallon  to   Cass,   from  Cass 
to   Branch  and  from  Branch  to  Salisbury. 

A  petition  will  soon  be  presented  to  the 
county  court  at  Springfield,  Mo.,  for  the  for- 
mation of  a  special  road  district  of  the  county 
along  the  Division  St.  road,  between  the  city 
limits  of  Springfield  and  the  Taylor  town- 
ship line.  County  Highway  Engineer  Fred  J. 
Marshall  will  soon  submit  an  estimate  on  the 
work. 

Montana. 

The  Miracle  Tripp  Concrete  Co.,  of  Mis- 
soula, Mont.,  has  been  awarded  a  contract  by 
A.  B.  Shattuck,  Constructing  Quartermaster  at 
Fort  Missoula,  Mont.,  for  the  construction  of 
concrete  sidewalks  and  curbs.  Bids  were  open- 
ed July  30. 

Nebraska. 

The  contract  for  grading  36th  St.,  from  Q 

'  to  Harrison,  at  South  Omaha,  Neb.,  has  been 

let  to   Condon  &   Griffith,   at  13.9  cts.   per  cu. 

yd. 

New  Hampshire. 

•J«Eids  will  be  received  until  1  p.  m.,  .\ugust 
19,  by  H.  C.  Hill,  State  Engineer.  Concord, 
N.  H.,  for  the  construction  of  6,900  ft.  of 
road  in  Madison.  The  work  includes  grading 
and  surfacing. 

New  Mexico. 

.At  a  recent  meeting  of  the  county  commis- 
sioners held  at  Deming,  N.  M.,  $1,500  was 
appropriated  towards  building  the  road  out 
of  Deming  north  across  the  bridge  and  on 
to  the  hard  road  which  goes  up  the  Mimbres. 
The  county  has  the  promise  of  assistance  of 
the  territorial  good  roads  commission. 

New  York. 

•{•Bids  will  be  received  by  the  Park  Board, 
Department  of  Parks,  Arsenal  Bldg.,  New 
York  City,  until  3  p.  m.,  August  11,  for  fur- 
nishing, delivering  and  distributing  in  place 
20,000  gals,  crude  oil  mixture  having  asphaltic 
base  for  parks.  Borough  of  Bronx. 

•{•Bids  will  be  received  by  Alfred  E.  Steers, 
President  of  tlie  Borough  of  Brooklyn,  New 
York  City,  N.  Y.,  until  11  a.  m.,  .August  17,  for 
39  street  improvement  contracts,  the  largest 
being  No.  38  as  follows ;  For  regulating  and 
repaving  with  asphalt  block  pavement  on  the 
present  pavement  as  foundation,  the  roadway 
of  Ocean  Ave.,  from  Parkside  Ave.  to  Dor- 
chester Road,  together  with  all  work  incidental 
thereto.  The  Engineer's  estimate  of  the  quan- 
tities is  as  follows :  25,410  sq.  yds.  asphalt 
block  pavement,  including  mortar  bed,  outside 
railroad  area  (five  years'  maintenance)  ;  60 
sq.  yds.  asphalt  block  pavement,  including  mor- 
tar bed,  within  railroad  area  (no  mainte- 
nance). The  time  allowed  for  the  completion 
of  the  work  and  the  full  performance  of  the 
contract  is  seventy-five  (75)  working  days. 
The  amount  of  security  required  is  $15,000. 

4«Bids  will  be  received  until  3  p.  m.,  August 
11,  by  the  Park  Board,  Department  of  Parks, 
Arsenal  Bldg.,  New  York  City,  for  regulating, 
grading  and  paving  with  asphalt  pavement  on  a 
concrete  base  the  roadway  of  west  traffic  road 
of  ocean  parkway,  from  18th  Ave.  to  King's 
Highway,  Borough  of  Brooklyn,  together  with 
all  the  works  incidental  thereto. 

•{•Bids  will  be  received  until  3  p.  m.,  August 
11,  by  Park  Board,  Department  of  Parks,  Ar- 
senal Bldg.,  New  York  City,  N.  Y.,  for  regu- 
lating, grading  and  paving  with  asphalt  pave- 
ment on  a  concrete  foundation  the  roadway  of 
Parkside  Ave.,  from  Flatbush  Ave.  to  Park 
Circle,  Borough  of  Brooklyn,  together  with  all 
the  work  incidental  thereto. 

The  State  Highway  Commission  at  Albany, 
N.  Y.,  received  the  following  bids  for  state 
road  work  on  Aug.  1 :  Highway  No.  872, 
Portville  Village  Cattaraugus  Co.,  0.65  mi. 
(bids  held)  ;  Highway  No.  5061,  Williamsville 
Village,  Erie  County,  1.08  mi.,  awarded  to 
Mulderrv  Bros.,  Albanv,  N.  Y.,  $32,980;  High- 
way No'.  868,  Dolgeville  Village,  Herkimer 
Ciountv,  2.06  mi.,  awarded  to  Cooper  Snell  Co., 
Little  "Falls,  $.37,777,  subject  to  right-of-way; 
Highway  No.  869,  Middleville  Village,  Herki- 
mer (Zounty,  .069  mi.,  awarded  to  Newport 
Construction  Co.,  Newport,  $7,100,  subject  to 
right-of-way;     Highway    No.    870,    Herkimer 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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Village,  Herkimer  County,  1.99  mi.,  awarded 
to  Warren  Bros.  Co.,  Boston,  Mass.,  $49,- 
445.44;  Highway  No.  5069,  Poland  Village- 
Cold  Brook  Village,  Herkimer  County,  2.04 
mi.,  awarded  to  Dale  Engineering  Co.,  Utica 
N.  Y.,  $19,949.44,  subject  to  right-of-way; 
Highway  No.  867,  Dansvilie  Village,  Living- 
ston County,  1.09  mi.,  awarded  to  Schroader 
Hicks  Construction  Co.,  Rochester,  N.  Y.,  $10,- 
654;  Highway  No.  5,070,  Clyde- Savannah-Part 
1,  Wayne  County,  0.62  mi.,  «warded  to  Law- 
ler  Bros.  Construction  Co.,  New  York  City, 
$18,477.50;  Repair  Contract  66,  Road  No.  88, 
Transit,  Section  1,  Towns  of  Amlierst-Clar- 
ence,  awarded  to  F.  L.  Cohen,  Buffalo,  N.  Y., 
$28,450;  Repair  Contract  87,  Road  No.  94, 
Monroe  Ave.,  Monroe  County,  towns  of  Brigh- 
ton and  Pittsford.  all  bids  rejected;  Repair 
Contract  No.  64,  Road  No.  86,  Big  Tree,  towns 
of  Aurora-Wales,  Erie  County  (bids  held)  ; 
Higliway  No.  86-R,  Big  Tree,  towns  of  Au- 
rora-Wales, Erie  County,  4  miles   (bids  held). 

The  board  of  contract  and  supply  of  Schen- 
ectady has  awarded  a  contract  to  the  Schenec- 
tady Contracting  Co.,  for  the  paving  of  South 
Ferry  St.,  and  a  contract  to  L.  E.  Regan  for 
the  construction  of  new  sidewalks  in  Watt 
[  St.,  and  to  Thomas  R.  Crane  for  new  side- 
walks in  Raymond  St. 

The  Endicott-Johnson  Co.,  of  Lestershire 
has  awarded  a  contract  to  F.  E.  Whittemore 
of  that  city  for  the  construction  of  curbs  and 
gutters  of  cement  about  the  factory.  The 
work  will  be  done  on  Arch  St.,  Corliss  Ave. 
and  Willow  St. 

At  the  recent  meeting  of  the  National  Good 
Roads  Congress  held  at  Niagara  Falls  a  reso- 
lution was  introduced  at  the  suggestion  of 
Congressman  William  Sulzer,  presiding  offi- 
cer of  the  convention,  urging  the  construction 
of  a  state  scenic  highway  from  New  York 
City  to  Niagara  Falls.  The  delegates  indors- 
ed the  idea. 

The  following  contracts  were  awarded  bj' 
the  President  of  the  Borough  of  Queens,  New 
York,  for  improvements  in  the  several  wards 
in  the  borough :  Regulating  and  grading  in 
Monson  St.  from.  Fulton  to  Franklin  St.,  First 
Ward,  Astoria  Contracting  Co.,  $2,745.  Reg- 
ulating, grading  and  laying  sidewalks  in 
Academy  St.  from  Jane  St.  to  Wilbur  .Ave., 
First  Ward,  Astoria  Contracting  Co.,  $1,649.25. 
Paving"  with  asphalt  blocks  Elm  St.  from  Hop- 
I  kins  Ave.  to  Sherman  St.,  First  Ward,  Barber 
f  Asphalt  Contracting  Co.,  $3,352.50.  Regulat- 
ing and  laying  sidewalks  and  curbing  in  Payn- 
tar  Ave.,  from  Vernon  Ave.  to  Sunswick  St., 
First  Ward,  Astoria  Contracting  Co.,  $16,972. 
Regulating  and  grading  in  Ely  Ave.  from  near 
Harris  Ave.  to  Payntar  Ave.,  First  Ward,  Jo- 
seph A.  Boyce.  $194.70.  Regulating  and  grad- 
ing Lawrence  St.  from  Walcott  Ave.  to 
Winthrop  Ave.,  First  Ward,  Peace  Bros., 
$5,945.  Regulating  and  laying  sidewalks  in 
Eighteenth  Ave.  from  Jackson  Ave.  to  Grand 
Ave..  First  Ward,  Peace  Bros.,  $17,897.50.  Reg- 
ulating and  laying  sidewalks  in  North  First 
St.  from  Bergen  Ave.  to  Grand  St.,  Fourth 
Ward,  Henry  J.  Mullen,  $423.  Regulating, 
grading  and  paving  with  asphalt  blocks  New- 
town Ave.  from  Flushing  Ave.  to  Grand  Ave. 
First  Ward,  Barber  Asphalt  Contracting  Co., 
$43,448.70.  Regulating  and  laying  sidewalks 
in  Fourth  Ave  from  Flushing  Ave.  to  Wal- 
cott Ave.,  First  Ward,  Peace  Bros.,  $21,258.70. 
Regulating  and  laying  sidewalks  in  Fourth 
Ave.  from  Flushing  Ave.  to  Walcott  Ave., 
First  Ward,  Peace  Bros.,  $21,258.70.  Regulat- 
ing and  laying  sidewalks  in  Seventeenth  .\ve. 
from  Flushing  Ave.  to  Grand  Ave..  First 
Ward,  Astoria  Contracting  Co.,  $10,037.50. 
Curbing  and  laying  sidewalks  in  Seventeenth 
Ave.  from  Jackson  Ave.  to  Grand  Ave.,  First 
Ward.  Peace  Bros.,  $10,620.  Regulating  and 
laying  sidewalks  in  Ely  Ave.  from  Jamaica 
Ave.  to  Broadway,  Joseph  A.  Boyce.  $5,308.70. 
Regulating  and  laying  sidewalks  in  Fourteenth 
Ave.  from  Newtown  road  to  Grand  Ave., 
First  Ward,  Astoria  Contracting  Co.,  $6,316. 
Regulating  and  laying  sidewalks  in  Fifth  Ave. 
from  Broadwav  to  Flushing  ,-\ve.,  First  Ward, 
Joseph  A.  Boyce,  $24,821. 

A  committee  has  been  appointed  at  Seneca 
Falls.  N.  Y.,.  consisting  of  Norman  J.  Gould, 


Fred  L.  Story,  Louis  H.  Hood,  Dr.  Frederick 
W.  Lester,  and  Murray  G.  Hoskins,  to  settle 
upon  the  most  feasible  manner  in  which  to 
pave  Cayuga  St 

Ohio. 

•{•Bids  will  be  received  by  the  County  Com- 
missioners at  Toledo,  O.,  until  10  a.  m.  Aug- 
ust 17,  for  the  construction  of  macadam  pave- 
ment on  the  Point  Place  Road.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 
Charles  Sanzenbacher  is  Auditor. 

•{•Bids  will  be  received  by  the  County  Audi- 
tor, Charles  J.  Sanzenbacher,  Toledo,  O.,  until 
10  a.  m.,  August  17,  for  furnishing  labor  and 
materia!  necessary  for  the  construction  of  the 
Point  Place  macadamized  road.  Samples  of 
the  material  used  must  be  furnished  by  each 
bidder  and  a  certified  check  for  $500. 

•f'Board  of  Lucas  County  Commissioners 
will  receive  bids  at  the  office  of  Charles  J. 
Sanzenbacher,  County  Recorder,  Toledo,  O., 
until  10  a.  m.,  .Vugust  19,  for  the  necessary  la- 
bor and  material  for  the  construction  of  a 
macadam  road  on  Lewis  Ave.,  from  Sylvania 
-\ve.  to  the  north  line  of  west  Toledo  addi- 
tion, Washington  township. 

•J«Bids  will  be  received  by  the  County  Com- 
missioners at  the  office  of  tlie  County  Auditor, 
Toledo,  O.,  until  10  a.  ni.,  August  22,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  macadam  country  road  in  Waterville 
township.  A  certified  check  and  samples  of 
the  materials  must  accompany  each  bid. 
Charles  J.  Sanzenbacher  is  Auditor  of  Lucas 
County. 

4«Bids  will  be  received  until  August  12,  by 
^\■llliam  -Mahoney,  City  Clerk,  Springfield,  O., 
for  the  construction  of  storm  sewer  in  west 
Main  St. 

4"Bids  will  be  received  until  noon,  August 
15,  by  the  Director  of  Public  Service,  Youngs- 
town,  O.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  sewers 
in  McKinnie  St.,  between  Glenwood  .^ve.  and 
Edwards  St.  W.  H.  McMiller  is  Clerk  of  the 
Director. 

^Commissioners  of  Franklin  County  ivill 
receive  bids  at  Columbus,  O.,  until  2  p.  m.,  .Au- 
gust 12,  for  the  necessary  labor  and  materials 
for  macadamizing  the  Hilliard  and  Dublin 
Road  as  follows :  Section  No.  1,  from  Wyan- 
dotte Grove  to  the  south  corporation  line  of 
Dublin,  a  distance  of  21,-563  ft. ;  Section  No.  2, 
from  the  north  corporation  line  of  Hilliard 
northerly  to  the  Hayden  Run  Pike,  thence 
eastwardiv  to  the  west  end  of  the  Hayden 
Run  Bridge,  a  distance  of  21,800  ft.;  Section 
No.  3,  the  Britton  Road,  from  the  road  run- 
ning north  from  Hilliard  to  the  Dublin  Pike, 
a  distance  of  14,846  ft.  John  Scott  is  Clerk 
of  the  Board. 

William  H.  Vogt  of  Massillon,  O.,  has  been 
awarded  a  contract  by  the  Commissioners  of 
Stark  County,  Canton,  O.,  for  the  construction 
of  the  Beach  City  and  Wihnet  Road  for  $41,- 
299.     Bids  were  opened  Aug.  5. 

O.  E.  Robinson,  Hamilton  Pike,  Cincinnati, 
O.,  has  been  awarded  a  contract  for  the  con- 
struction of  the  Miles  Road  No.  66  in  Hamil- 
ton Countv  for  $4,287.  Bids  were  opened  July 
22nd. 

The  Lockland  (P.  O.  Cincinnati,  O.)  Coun- 
cil has  passed  an  ordinance  to  improve  Wayne 
Ave.,  from  Mills  to  Wyoming  Ave.,  w'ith 
brick.  The  Hartwell  council  will  probably 
improve  its  portion  of  this  thoroughfare 
with  brick  or  other  material,  and  make  a 
good  substantial  roadbed  to  junction  with 
the    Carthage   pike. 

The  firm  of  Lee  &  Griggs  of  Millers- 
burg  has  been  awarded  the  contract  for  t|ie 
paving  of  the  new  Millersburg  road.  Col- 
umbus, by  State  Highway  Comn\ssioner 
James  C.  Wonders  and  the  county  commis- 
sioners of  Holmes  county  for  $11,543. 
Another  contract  was  awarded  to  Harding 
&  Kinseley  of  New  Philadelphia  for  a  brick 
road  for  $18,349.  Frank  Tcjan  was  awarded 
the  contract  for  the  construction  of  a  tar 
treated  macadam  road  at  Dayton  to  the 
cemeteries   for  $11,580. 

The    city   of   Steuhenville,   O.,  has   awarded 


a  contract  to  H.  .\1.  Bates  for  the  paving  of 
West  Market  St.,  from  Liberty  St.,  to  Steel 
.\ve.,  with  Ligoner  stone  block  for  $19,958. 
Petitions  were  received  by  the  board  of  con- 
trol from  residents  on  North  St.,  between 
Third  and  Lake  Erie  Ave.,  also  on  Penn- 
sylvania Ave.,  from  Bcllevicw  Boulevard  to 
.McDowell   Ave.,   asking   for   paving. 

The  hoard  of  Richland  County  Commis- 
sioners at  Mansfield,  O.,  has  let  the  contract 
for  building  2.,32  miles  of  state  pike  on  the 
Plymouth  and  Shelby  road  to  Carroll  & 
Gruber    for   $18,167. 

The  City  Council  of  Steuhenville,  O.,  has 
passed  a  resolution  declaring  it  necessary  to 
improve  the  roadway  from  Wcllesley  Ave., 
to  Franklin  Ave.,  by  grading  and  curbing  the 
same.  John  J.  Dillon  is  President  of  the 
council. 

The  City  Council  of  Delaware,  O.,  has 
awarded  a  contract  to  Lamlier  Bros.  & 
Wirt  for  the  paving  of  North  Sandusky  St., 
on  Big  Four  block  and  cement  filler,  for 
$29,850. 

The    City     Council      of    Alliance,    O.,    has 
passed    resolutions   providing    for   the    paving 
of    South    -Arch    Ave.,    between    the    old    cor- 
poration   line   and    State   St.,   and   West   Har- . 
rison    St..   between    Union    and   Garfield   .\ve. 

The  City  Council  of  Marion,  O.,  has 
adopted  a  resolution  providing  for  the  pav- 
ing of  Vine  St.,  from  Center  St.,  to  the 
south  line  of  the  right  of  way  of  the  C. 
C.  C.  &  St.  L.  Ry. 

.A  resolution  has  been  introduced  in  the 
city  council  of  Marion,  O..  providing  for  the 
improvement  of  Mark  St.,  from  Prospect 
to  State  St.,  and  the  first  alley  west  of 
State  St.,  from  Mark  St.,  south  to  the  first 
alley  by  paving  with   tar   macadam. 

.At  a  recent  meeting  of  the  Highway  Com- 
missioners held  at  Napoleon,  the  contract  for 
the  construction  of  a  number  of  roads  was 
let  as  follows:  Road  No.  78.  Flatrock 
Township,  material  and  construction,  C.  S. 
Witham  at  $-5,500.  Road  No.  94,  Liberty 
Township,  material  Tecumseh  Gravel  Co., 
$650,  construction  to  Fred  .Albrink,  $600.  Road 
No.  88,  material  and  construction.  White- 
house  Stone  Co.,  $3,000,  C.  W.  Rvan.  5-3.000 
and  Ramus  &  Clark,  $6,047.70.  Road  No.  91, 
Joint  Fulton  and  Henry  Counties,  material 
and  constructiton,  Whitehouse  Stone  Co., 
$3,-500;  The  Groetscheus  Stone  Co.,  $12,891 
and  Geo.  W.  Cody.  $13,-5-53.93.  Road  No.  97, 
Richfield  Township,  construction,  $80u.  to 
Wm.  Hines.  Road  No.  88,  Napoleon  Town- 
ship, construction,  C.  W.  Ryan,  $3,000.  Road 
No.  87,  Harrison  Township,  Conway  &  Har- 
per, construction,  $1,600.  „ 

The  Board  of  Control  of  Steuhenville.  O., 
has  awarded  the  contract  for  paving,  curbing, 
etc..  on  Prospect  .Ave.  to  Floto  Bros.  Con- 
struction Co.  for  $14,411.  Barclay  -Ave.  pav- 
ing contract  was  awarded  H.  M.  Bates.  Ce- 
ment sidewalk  on  McDowell  Ave.  contract 
let  to  Steuhenville   Stone  Co. 

Oklahoma. 

Wyatt  S.  Hawkins,  State  Highway  Engi- 
neer, and  a  field  party  are  engaged  in  making 
a  reconnaissance  survey  for  a  state  highway 
between  Mc.Alester  and  Claremore.  The  line 
tliat  will  probably  be  followed  runs  through 
the  extreme  western  end  of  Muskogee  Coun- 
ty and  across  the  .Arkansas  River  somewhere 
between  Haskell  and  Coweta.  The  highway 
w'ill   be   constructed   by  the   state. 

State  Highway  Engineer  W.  S.  Hawkins 
has  reported  to  the  governor  at  Oklahoma 
City  his  first  preliminary  survey  of  state 
highway  No.  1,  extending  from  McAlester 
north  on  the  township  line  through  Indianola, 
Council  Hill,  Boynton,  Haskell  and  Coweta 
to  Claremore.  The  engineer  reports  the  road 
entirely  feasible.  It  is  said  that  this  high- 
way can  be  built  at  the  rate  of  one  mile  a 
day  by  the  500  prisoners  that  can  be  placed 
upon  the  construction  at  once.  The  high- 
way engineer  is  at  present  located  at  Clare- 
more. 

The  City  Council  of  Oklahoma  City  has 
decided  that  it  is  necessary  to  pave  Seventh 
-Ave.,  from  the  west  line  of  Stonewall  Ave., 
to  the  east  line  of  Lottie  Ave. 


Items  marked  thus  4«  indicate  work  now  open  for  bids. 
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Pennsylvania. 

^Bids  will  be  received  by  the  State  High- 
way Department,  Harrisburg,  Pa.,  until  2 
p.  m.,  Aug.  10,  for  the  construction  of  5,030 
ft.  of  road  extending  from  the  Corapolis  and 
Cornot  Road  eastwardly  in  Moon  Township. 
Joseph  W.  Hunter  is  State  Highway  Com- 
missioner. 

^•Highway  Commissioner  Caldwell,  Harris- 
burg, Pa.,  will  receive  bids  until  noon,  August 
16,  for  the  construction  of  75,000  sq.  yds.  of 
pavement  located  on  the  streets  as  follows : 
Boyd  St.,  Second  to  Wallate ;  Boyd  St.,  Wal- 
lace to  Seventh ;  Currant  St.,  Herr  to  south 
side  Basin  alley ;  Calder  St.,  Sixth  to  Seventh ; 
Front  St.,  Herr  to  Maclay ;  Fifth  St.,  Reily  to 
Maclay;  Harris  St.,  Front  lO  Third;  Harris 
St.,  Fourth  to  Seventh ;  Hamilton  St.,  Front  to 
Seventh ;  Sayford  St.,  Sixth  to  Seventh ;  Wal- 
lace St..  Verbeke  to  Reily;  Chestnut  St.,  Thir- 
teenth to  Summit ;  Chestnut  St.,  Fifteenth  to 
Sixteenth ;  Chestnut  St.,  Seventeenth  to  Eigh- 
tenth ;  Cameron  St.,  State  to  Herr ;  Eighteenth 
St.,  Market  to  Derry;  Evergreen  St.,  Market 
to  Derry;  Fifteenth  St.,  State  to  Verbeke; 
Helena  alley.  State  to  North ;  Herr  St.,  East 
line  Pennsylvania  Railroad  to  Cameron ;  Kit- 
tatinny  St..  Crescent  to  Derry;  North  St.,  Fif- 
teenth to  Sixteenth ;  State  St.,  Canal  to  Tenth. 

•f*The  Pennsylvania  State  Highvva}-  Depart- 
ment. Harrisburg.  Pa.,  will  receive  bids  until 
2  p.  m.,  August  17,  for  the  construction  of  a 
road  from  Carroll  Township  line  in  a  north- 
westerly direction  to  a  point  in  Union  Town- 
ship, a  distance  of  l,-369  ft.  Joseph  W,  Hunter 
is  Highway  Commissioner. 

The  city  of  Altoona,  Pa.,  has  voted  a  muni- 
cipal loan  of  $260,000  for  city  improvements, 
of  which  $100,000  is  for  street  paving,  $75,- 
000  for  resurfacing  worn-out  paved  streets. 
$25,0011  to  cover  part  of  the  cost  of  the  new 
bridge  over  the  Pennsylvania  R.  R.  tracks, 
and  $60,000  for  sewer  extensions. 

The  city  of  New  Castle,  Pa.,  has  awarded 
a  contract  to  Burns  Bros.,  for  the  paving  of 
Moravia  St..  for  $14,3-58.  The  other  bids 
were  as  follows:  Woods  &  Colder,  $17,678; 
J.  H.  and  M.  E.  Miller,  $15,9-52;  New  Cas- 
tle  Contracting   Co.,  $15,664. 

The  City  Council  of  Erie,  Pa.,  has  award- 
ed a  contract  to  William  Simpson  for  the 
paving  of  22nd  St.,  from  Peach  to  Chestnut 
with   asphalt  at  $1.23  per   sq.   yd. 

The  City  Council  of  Richfield  has  decided 
to  create  paving  districts  so  as  to  have  paved 
sidewalks  for  two  blocks  east  and  west  from 
Main  St.,  on  the  north  side  of  each  street 
from  Fourth  North  to  Fourth  South.  On 
Center  St.,  the  paved  walk  will  reach  to  the 
depot  and  the  paving  on  Main  St.  will  be 
extended  to  Fourth  South  St.  In  all  these 
there  will  be  5  ft.,  the  whole  costing  ap- 
proximately $15,000. 

Nay  Aug  Park,  Scranton,  Pa.,  is  to  be 
paved  with  tarvia-x  along  past  the  Cleland 
greenhouse. 

The  ordinance  providing  for  the  repaving 
of  Arch  St.,  with  wood  blocks  between 
Front  and  21st  Sts.,  and  for  the  laying  of 
Belgian  blocks  between  Delaware  Ave.,  and 
Front  St.,  on  the  same  thoroughfare  in 
Philadelphia  has  been  signed  by  the  mayor. 
The  city  has  also  contracted  with  the  Filbert 
Construction  Co.,  for  the  repairing  of 
streets   involving  an   expenditure   of   $150,000. 

The  City  Council  of  Waynesburg,  Pa.,  has 
awarded  a  contract  for  the  paving  of  some 
2,000  ft.  of  streets.  The  sections  to  be 
paved  include  Church  St.,  between  High  and 
Green ;  180  ft.  on  Lincoln  St.,  and  a  portion 
of  High  St.,  extending  from  West  St.,  to  the 


west  borough  line  known  as  the  West  Town 
hill.  The  contract  was  awarded  to  Fred- 
erick   Robinson   of    Waynesburg   for   $13,000. 

The  Pennsylvania  State  Highway  Depart- 
ment has  awarded  the  contract  for  the  build- 
ing of  the  State  Road  to  Guthsville  to  Geo. 
H.  Hardner  of  Allentown,  Pa.  The  road  will 
be  a  7,000-ft.  extension  of  the  Walberts  Pike, 
from  Walberts  through  Guthsville  to  the 
North  Whitehall  Township  line  near  Siegers- 
ville. 

Tennessee. 

The  City  Commissioners  of  Memphis, 
Tenn.,  have  awarded  the  following  contracts 
for  the  improvement  of  streets :  Improving 
Latham  St.  from  Iowa  Ave.  to  the  Speed- 
way, tar  macadam  paving;  Roper  &  McTighe, 
$21,819.20.  Improving  Waldran  Blvd.  from 
Poplar  Ave.  to  the  Speedway,  tar  maca- 
dam paving,  E.  W.  Jordan  Contracting 
Co.,  $21,695.  Improving  Cooper  Ave.,  from 
Madison  to  Central  Aves.,  asphalt  paving; 
H.  P.  Streicher  &  Co..  $42,763.  Improving 
Cleveland  St.  from  Peabody  to  Harvard 
Aves,.  resurfacing  with  tar  macadam;  E.  J. 
Wetterstrom,  $3,096.80.  Improving  Cleve- 
land St.  from  Peabody  Ave.  to  Poplar  Ave., 
tar  macadam ;  Tennessee  Road  Co.,  $9,505.12. 
Improving  Monroe  Ave.,  from  Diana  to 
Cooper,  tar  macadam;  H.  B.  Streicher  & 
Co.,  $2,580.  Improving  Anderson  St.  from 
Harbert  to  Central,  tar  macadam;  H.  B. 
Streicher  &  Co.,  $-3,850.  Improving  Diana 
St.  from  Peabody  to  Vinton  Aves..  tar  maca- 
dam; H.  P.  Streicher  &  Co.,  $2,482.  Improv- 
ing Wisconsin  .'\ve.,  from  Kansas  St.  to 
Riverside  Blvd.,  tar  macadam ;  Roach  & 
Manigan,  $8,828.39.  Improving  Chelsea  Ave., 
from  Fourth  to  the  city  limits,  concrete 
paving;    E.   J.    Wetterstrom,   $27,170. 

Texas. 

•J«Bids  will  be  received  by  George  C. 
Baker,  Jr.,  County  Judge,  Richmond,  Tex., 
until  noon,  Aug.  15,  for  the  construction  of 
a  system  of  county  roads  for  District  No. 
1  of  Fort  Bend  County.  Tolman  Engineering 
Co.  is  the  consulting  and  constructing  Civil 
engineer,   Houston,  Tex. 

The  Williamson  County  Commissioners' 
Court,  Georgetown,  Tex.,  has  awarded  the 
contract  to  the  Texas  Building  Co.,  for  the 
building  of  $150,000  worth  of  macadamized 
public  highways  in  the  fourth  commissioners' 
precinct,  Taylor,  Tex.  The  precinct  a  few 
months  since  voted  a  $200,000  bond  issue, 
and  the  bonds  have  been  approved  by  the 
state   department   and   sold. 

The  citizens  in  precinct  No.  1,  Beeville, 
Tex.,  have  voted  the  issuance  of  bonds  in  the 
amount  of  $100,000  for  the  construction  of 
good   roads. 

Utah. 

^Kenneth  P.  Williams,  Constructing  Quar- 
termaster, Fort  Douglas,  Utah,  will  receive 
bids  until  10  a.  m.,  August  26,  for  the  neces- 
sary labor  and  material  for  the  construction  of 
roads,  catch  basins,  concrete  sidewalks,  grad- 
ing and  drains  complete  at  the  fort. 

Virginia. 

Citizens  of  Portsmouth,  Va.,  have  pe- 
titioned the  Norfolk  County  Board  of  Su- 
pervisors for  the  opening  of  a  road  in  West- 
ern Branch  district.  The  proposed  road  is 
to  begin  at  a  point  on  the  Key  road  where 
the  old  Deep  Creek  thoroughfare  crosses  and 
extending  to  a  point  on  Glasgow  St.,  near 
Florida  Ave.  The  viewers  have  recommend- 
ed that  the  road  be  opened. 

Steps      toward      straightening   the   highway 


from  the  Tanner's  Creek  cross  road  in 
Portsmouth,  to  Ocean  View,  were  taken  by 
the  Board  of  Supervisors  of  Norfolk  Coun- 
ty when  a  report  of  viewers,  recommending 
the  straightening  plan,  was  presented  and 
adopted.  An  application  was  filed  with  the 
board  asking  that  Portsmouth  Ave.,  Ocean 
View,  be  made  a  public  road. 

Washington. 

The  Board  of  County  Commissioners  at 
Bristol  has  declared  an  emergency  to  exist 
for  the  construction  of  a  difficult  quarter- 
mile  of  road  work  on  the  Bristol  cut-ofif. 
and  has  placed  its  supervision  in  the  hands 
of  Commissioner  William  Morginson  and 
County  Engineer  George  W.  Borden.  The 
road  is  a  short  cut  to  White  Salmon  and  the 
Columbia  River  and  will  be  built  mostly  by 
subscription.  It  winds  around  and  down  the 
hills  with  an  altitude  of  1,-500  to  1,800  ft. 
■  Charles  Lindbery,  County  Engineer,  Bel- 
lingham.  Wash.,  has  announced  that  prelimi- 
nary work  on  the  construction  of  a  road 
from  Thurston's  place  to  Glacier,  about  a 
mile  and  a  half,  will  soon  be  started.  The 
entire   right-of-way   has   finally   been   secured. 

The  City  Council  of  Walla  Walla.  Wash., 
has  authorized  the  construction  of  about  % 
mile  of  asphalt  on  East  Alder  St. 

West  Virginia. 

City  Engineer  Cook  of  Wheeling,  W.  Va., 
has  prepared  estimates  of  the  cost  of  opening 
the  Top  Mill  road  and  placing  it  in  first- 
class  condition.  The  Pennsylvania  R.  R. 
Co.  has  set  aside  $30,000  as  the  maximum 
cost  of  the  improvement.  The  company  will 
carry  its  own  and  the  city's  cost  of  the  road. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m,,  Aug. 
10,  by  County  Clerk,  Superior,  Wis.,  for  the 
following  road  improvement :  For  ditching 
on  the  east  side  of  the  road  and  for  gravel- 
ing the  roadway  from  the  north  line  of  Sec- 
tion 22;  southerly  to  the  east  and  west  center 
line  of  said  section  22,  town  46,  range  12; 
also  for  ditching  on  east  side  of  road  and 
brushing  and  graveling  roadway  from  150  ft. 
north  of  the  culvert  near  the  north  eighth 
line  of  section  26  to  about  30  rods  south  of 
the  south  line  of  said  section  26,  town  46, 
range  12,  and  brushing  and  turnpiking  road 
from  last  named  point  to  60  or  70  rods 
south  of  township  line  between  towns  45  and 
46  to  connect  with  road  already  graded;  also 
for  brushing  and  turnpiking  road  from  the 
corner  of  section  1-2-11-12  south  to  the 
quarter  post  between  sections  13  and  14,  town- 
ship 45,  range  12.  C.  J.  Morisset  is  Com- 
missioner of  Highways. 

Charles  F.  Haworth  of  Milwaukee  has 
been  awarded  a  contract  by  the  West  Allis 
City  Council  for  the  grading  of  Stutley  I. 
Henderson's    extension    of    Henderson   park. 

Canada. 

•J»Bids  will  be  received  until  noon,  August 
18,  by  Frank  Chappel.  Town  Engineer,  Osh- 
awa,  Canada,  for  the  construction  of  4,000  lin. 
ft.  of  first-class  heavy  macadam  pavement,  43 
ft.  wide  on  King  St.  and  Simcoe  St.  and  2,500 
ft.  of  light  macadam,  32  ft.  wide,  on  Sim- 
coe St. 

•J«Bids  will  be  received  by  W.  F.  Heal,  City 
Clerk,  Moose  Jaw,  Sask.,  until  8  :.30  p.  m.,  Au- 
gust 15,  for  the  necessary  labor  and  material 
for  the  construction  of  approximately  63,000 
sq.  ft.  of  concrete  walk,  9,000  lin.  ft.  of  com- 
bined curb  and  gutter,  6,000  sq.  ft.  concrete 
crossings  and  6  miles  of  wooden  walks.  J.  M. 
Wison  is  City  Engineer. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

^Bids  will  be  received  until  noon,  August 
31,  by  Mayor  and  City  Council  of  Opelika, 
Ala.,  for  furnishing  labor  and  material  for  the 
installation    of    a    water    works    and    electric 


lighting  system.  J.  B.  McCrary  Co.,  13-11-15 
Empire  Bldg.,  engineer.  L.  F.  Dickson  is 
Mayor. 

The  time  for  letting  contracts  for  the  con- 
struction  of  approximately  6%   miles  of  pipe 


sewers  and  appurtenances  in  Attalla,  Ala.,  was 
postponed  from  July  26  to  a  later  date. 
Plans  for  this  work  are  on  file  with  Wil- 
liam Hill,  Engineer.  Gadsden,  Ala.  L.  S. 
Grav  is  town  clerk. 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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Arizona. 

The  city  of  Phoenix,  Ariz.,  recently  voted 
to  issue  bonds  in  the  amount  of  $400,000 
for  the  purpose  of  instalHng  a  sewer  sys- 
tem. Lloyd  B.  Christy  is  Mayor  and  Frank 
Thomas    is    City   Recorder. 

California. 

•{•Bids  will  lie  received  by  the  City  Clerk, 
Pleasanton,  Cal.  until  August  15,  for  the  con- 
struction of  an  entirely  new  sewer  system.  P. 
A.  Haviland  is  engineer  in  charge. 

Colorado. 

Preliminary  steps  have  been  taken  by  the 
city  council  of  Golden,  Colo.,  for  the 
establishment  of  sanitary  sewer  district  No. 
2,  which  comprises  that  part  of  the  city 
lying  north  of  Clear  Creek.  Engineer  W. 
F.  Allison  has  submitted  an  estimate  in  which 
he  places  the  cost  at  $27.30  for  each  lot 
50x140. 

A  number  of  hydraulic  engineers  of  Den- 
ver, Colo.,  have  recommended  the  construc- 
tion of  a  concrete  conduit  from  the  mountains 
into  Denver  to  supply  the  city  with  water, 
should  it  become  necessary  to  build  a  water 
system,  at  a  cost  of  not  to'  exceed  $10,500 
a   mile. 

Connecticut. 

•J*Bids  will  be  received  until  4  p.  m.,  August 
18,  by  G.  Allen  Hawkins,  chairman,  Highway 
Committee,  Putnam,  Conn.,  for  Sewer  Con- 
tract No.  2,  including  about  5,000  ft,  of  20  to 
30  in.  sewer.  George  W.  Perry,  Putnam,  and 
Chandler  &  Palmer,  Norwich,  Conn.,  are  ne- 
gineers. 

Georgia. 

The  city  of  Atlanta,  Ga.,  has  awarded  a 
contract  to  the  Nichols  Contracting  Co.,  of 
that  city,  for  the  construction  of  two  coagu- 
lating basins,  overflow  tower  and  intake  tower 
at  the  |tvater  works.  The  work  will  be  of  re- 
inforced concrete  construction  and  will  cost 
$28,478. 

The  General  Contracting  Co.,  Candler  Bldg., 
Atlanta,  Ga.,  has  been  awarded  a  contract  by 
the  city  of  Gadsden,  Ala.,  for  the  construction 
of  a  water  works  plant.  The  work  includes  a 
pumping  station,  filter  plant,  settling  basin  and 
pipe  line.    Bids  were  opened  Aug.  4. 

Illinois. 

•|»Bids  will  be  received  by  the  Special  Park 
Commission,  501,  200  Randolph  St.,  Chicago, 
111.,  for  furnishing  all  labor  and  material 
necessary  for  the  construction  of  a  drainage 
and  water  supply  system  at  the  municipal  play 
ground  on  Hamlin  Ave.  and  16th  St. 

•J«Department  of  Public  Works,  Chicago, 
111.,  will  receive  bids  unitl  11  a.  m.,  August  15, 
for  furnishing  and  delivering  to  the  various 
city  pipe  yards  cast  iron  valve  basin  and  fire 
cistern  covers  during  the  period  ending  De- 
cember 31,  1910,  as  follows :  1,600  complete 
covers  (curbs  and  lids),  200  extra  lids. 

^Bids  will  be  received  until  11  a.  m.,  Au- 
gust 15,  by  the  Board  of  Local  Improvements, 
Chicago,  111.,  for  furnishing  and  delivering  to 
the  city  of  Chicago  at  the  water  works  shops. 
South  Ashland  Ave.,  2.50  tons  of  hydrant  and 
stop  valve  castings.  B.  J.  Mullaney  is  Com- 
missioner of  Public  Works. 

^Bids  will  be  received  by  the  Department 
of  Public  Works,  Chicago,  111.,  until  11  a.  m., 
August  17,  for  furnishing  and  delivering  at 
the  68th  St.  pumping  station  and  erecting 
place  three  350  h.  p.  water  tube  boilers. 

^Sealed  bids  will  be  received  until  2  p.  m., 
Aug.  26,  at  the  office  of  Judge  H.  V.  Teel, 
Rushville,  III.,  for  furnishing  and  installing 
one  tandem  compound  four-valve  engine,  280 
hp.,  also  one  36-in.  centrifugal  pump,  two 
7-in.  boilers  and  the  necessary  auxiliaries. 
The  estimated  cost  of  the  work  is  $16,000. 
C.  W.  Brown,  Jacksonville,  111.,  is  Engineer. 
The  machinery  is  to  be  installed  for  the 
Crane  Creek  Drainage  and  Levee  District  at 
a  point  about  6  miles  south  of  Beardstown, 
and  Schuyler  County. 

^•Bids  will  be  received  until  2  p.  m.,  Aug. 
15,  by  The  Cook  County  Board  of  Commis- 
sioners, Chicago,  111.,  for  furnishing  labor 
and    ma'terial    for   drilling   wells    at    the   Oak 


Forest  Infirmary  in  accordance  with  the 
plans  of  Ilolabird  &  Roche,  Architects.  Wil- 
liam McLaren  is  Superintendent  of  Public 
Service. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvements,  EvansVon,  111.,  at  the 
office  of  the  Commissioner  of  Public  Works, 
until  8  p.  m.,  .'Kug.  11,  for  the  construction 
of  a  system  of  sewers  with  settling  tanks, 
in  8  streets  in  Germania  -Addition.  Joseph 
E.  .  Paden    is    President    of    the    Board. 

The  Board  of  Local  Improvements  of  De 
Kalb,  111.,  will  soon  choose  a  site  for  the 
proposed  sewage  disposal  plant.  The  board 
has  several  sites  in  sight  and  one  will  be 
picked  immediately  so  that  work  can  be 
started. 

Employes  of  the  engineering  department 
of  the  Big  Four  R.  R.  have  completed  plans 
for  a  new  coaling  and  water  supply  plant 
at  Mackinaw,  to  be  erected  near  the  bridge 
across  the  Mackinaw.  The  plans  call  for 
an  up-to-date  coaling  station,  with  hoisting 
elevators  and  other  improved  appliances  for 
the  quick  handling  of  fuel,  and  a  pumping 
plant   to   supply    locomotives    with   water. 

The  city  of  Steger,  111.,  has  awarded  a  con- 
tract to  Earl  Pikens  of  Kankakee,  111.,  for 
the  laying  of  water  mains  in  connection  with 
the  new  water  system.  The  contract  was 
awarded  for  about  $30,000. 

Plans  and  specifications  are  being  prepared 
by  Alvord  &  Burdick  of  Chicago,  111.,  for  the 
construction  of  a  $40,000  reinforced  concrete 
reservoir  at  Baton  Rouge  for  the  Baton 
Rouge  Water  Co. 

Board  of  Trustees  of  Glencoe,  111.,  have 
been  petitioned  to  make  improvements  cost- 
ing $10,000.'  These  will  consist  of  extensions 
to  the  village's  sewerage  system,  and  the  lay- 
ing of  a  practically  new  system  of  water 
mains. 

Indiana. 

•J«Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  Ind.,  until  10 
a.  m.,  Aug.  19,  for  the  construction  of  a 
local  sewer  with  appurtenances  in  and  along 
alley  between  Spruce  St.  and  Evison  St., 
from  Orange  St.  to  the  first  alley  south 
of   Prospect   St. 

^Bids  will  be  received  until  10  a.  m., 
Aug.  19  by  the  Board  of  Public  Works, 
Indianapolis,  Ind.,  for  the  construction  of  a 
local  sewer  with  appurtenances  in  and -along 
ihe  alley  east  of  Olive  St.  from  the  first 
alley   north   of   Swift   St.  to   Prospect   St. 

^Bids  will  be  received  by  Board  of  Pub- 
lic Works,  Indianapolis,  Ind.,  until  10  a.  m., 
Aug.  19,  for  the  construction  of  a  local 
sewer  with  appurtenances  in  and  along  alley 
east  of  Evison  St.  from  Orange  St.  to  the 
first    alley   south   of   Prospect   St. 

The  Board  of  Public  Works  of  Vincennes, 
Ind.,  has  passed  resolutions  recommending 
to  the  city  council  the  appropriation  of 
$100,000  to  build  the  main  trunk  lines,  re- 
duction plant  and  pumping  stations  for  a 
sewer    system. 

An  offer  to  buy,  instead  of  lease,  the 
Brightwood  waterworks  has  been  made  to 
the  Board  of  Public  Works  of  Indian- 
apolis by  the   Indianapolis  Water  Co. 

City  Engineer  Roberts  of  Terre  Haute,  Ind., 
has  recommended  the  extension  of  the  sewer 
svstem  over  the  following  territory :  From 
13th  St.  and  8th  Ave.  east  to  14th  Ct. ;  north 
on  14th  St.  to  Plum  St.;  east  on  Plum  St.  to 
23rd  St. 

Iowa. 

•{•Bids  will  be  received  until  6  p.  m.,  Aug. 
10,  by  City  Clerk,  Shenandoah,  la.,  for  the 
following  improvements  Iowa  St.  from  its 
intersection  with  Sheridan  .\ve.  to  its  inter- 
section with  Valley  ."Vve.  with  12_in.  v-trified 
sewer  pipe.  Valley  Ave.  from  its  intersec- 
tion with  Iowa  St.  to  its  intersection  with 
Sycamore  St.  with  12-in.  vitrified  sewer  pipe. 
Sycamore  St.  from  its  intersection  with  Val- 
ley Ave.  to  its  intersection  with  Wabash  Ave. 
with  12  in.  vitrified  sewer  pipe.  Wabash 
.^.ve.  from  its  intersection  with  Sycamore 
St.  to  its  intersection  with  Broad  St.  with 
12-in.  vitrified  sewer  pipe.  Sheridan  Ave. 
from   its    intersection   v.'ith   Center    St.   to   its 


intersection  with  South  Webster  St.  with 
10-in.  vitrified  sewer  pipe.  South  Webster 
St.  from  its  intersection  with  Sheridan  Ave. 
to  its  intersection  with  East  Thomas  Ave. 
with  10-in.  vitrified  sewer  pipe.  East 
Thomas  .Ave.  from  its  intersection  with 
South  Webster  St.  to  its  intersection  with 
Staple  court   with   10-in.   vitrified   sewer  pipe. 

^Bids  will  be  received  until  7  :30  p.  m.,  Au- 
gust 23,  by  City  Clerk  J.  H.  Clark,  Indianola, 
la.,  for  the  construction  of  sanitary  sewers 
complete  as  follows :  6,447  ft.  10-in.  standard 
vitrified  sewer  pipe,  12,087  ft.  8-in.  standard 
vitrified  sewer  pipe,  1,258  ft.  6-in.  standard  vit- 
rified sewer  pipe,  33  common  manholes,  13 
drop  manholes,  9  flush  tank  siphons  set  in 
manholes,  800  house  connections,  328  manhole 
steps,  %x  10-in.  round  iron.  A.  H.  Gilliland  is 
city  engineer. 

The  city  of  Chariton,  la.,  has  awarded 
a  contract  to  O.  S.  Smith  of  Indianola,  la., 
for  the  construction  of  the  water  main  ex- 
tending two  blocks  north  on  Grand  St., 
from  the  present  main  at  the  intersection  of 
Grand  St.,  and  Park  Ave.,  for  $900.  The 
work  includes  furnishing  and  laying  845  ft. 
of  6-in.  pipe,  setting  one  old  hydrant  and 
furnishing  and  setting  one  new  hydrant,  and 
refilling  ditch.     Bids  were  opened  .■\ug.  1. 

The  City  Council  of  Oelwein,  la.,  has  award- 
ed a  contract  to  R.  C.  De  La  Hunt  for  sewer 
extensions  on  West  Charles  St.,  Seventh 
Ave.,  W.  First  Ave.,  S.  Second  St.,  S.  North 
Frederick  St.,  to  Eighth  Ave.,  First  Ave.,  E. 
to  Eighth  .'\ye..  Second  St.,  E.  and  other 
points  for  $5,400.  The  work  includes  about 
7,535   ft.  of  sewer. 

The  city  of  Pella.  la.,  has  sold  bonds  in 
the  amount  of  $60,000  for  the  installation  of 
a  waterworks  system.  The  construction  work 
will  be   started   immediately. 

The  citizens  of  Essex  have  voted  in  favor 
of  the  proposition  of  installing  a  sewer  sys- 
tem. 

The  City  Council  of  Oelwein,  Ta.,  has  award- 
ed a  contract  for  the  construction  of  a  com- 
plete sewer  system  in  that  city  to  Dearborn 
&  Jackson  of  Cedar  Rapids  for  $29,996.  The 
other  bids  received  are  Des  Moines  Bridge 
&  Iron  Works,  $39,913;  Independent  Con- 
struction Co.,  Davenport,  36,591 ;  Lytle  Con- 
struction Co.,  Sioux  City,  $35,828;  Cook  Con- 
struction Co.,  Des  Moines,  $35,598;  Thomas 
Carey  &  Son,  $-35,434;  Cedar  Rapids  Con- 
struction Co.,  $33,888;  Frazee  &  Danforth, 
Rochester,  Minn.,  $33,621 ;  J.  W.  Turner  Imp. 
Co.,  Des  Moines,  $32,646;  M.  A.  Camery  & 
Co.,   Harlan,'  la.,  $30,756. 

Kansas. 

The  contract  for  placing  concrete  piles  in 
connection  with  the  Riverside  Park  dam  at 
Wichita,  Kan.,  has  been  awarded  to  the  Ray- 
mond Concrete  Pile  Co.,  of  New  York  and 
Chicago.  The  Freeborn  Engineering  &  Con- 
struction Co.  are  the  general  contractors. 

Louisiana. 

The  city  council  of  Lincolnville  has  under 
consideration  a  petition  for  a  sanitary  sewer 
in  that  city.  The  sewer  will  empty  into 
Hawkeye  sewer  at  Moehn's  brewery  and  will 
follow  the  course  of  Mount  Pleasant  St.,  to 
Moore  St. 

The  town  council  of  Hammond  has  em- 
ployed an  engineer  to  make  a  preliminary 
survey  of  the  town  for  the  purpose  of  form- 
ing an  estimate  of  the  cost  of  the  system  of 
sewerage  which  it  is  proposed  to  put  in.  I 
W.  Sylvester,  Consulting  Engineer  of  the 
city  of   Alexandria,   has  the  work  in   charge. 

Lewis  &  Leeder  of  Sioux  City  have  been 
awarded  a  contract  by  that  city  for  the  con- 
struction of  an  800-ft.  by  4  ft.  by  8  ft.  by  8-in. 
suction  tunnel  for  $15.75.  The  work  includes 
the  construction  of  tunnel  and  laying  16-in. 
suction  main.     Bids  were  opened  July  30. 

Maryland. 
•J-Bids  will  be  received  by  the  Board  of 
Awards,  Baltimore,  Md.,  for  the  following 
until  11  a.  m.,  Aug.  17:  First,  furnishing 
materials  and  the  erection  complete  of  power 
house.  Second,  for  furnishing  and  install- 
ing engines,  generators,  switchboard  and 
electric  wiring.     Third,  for  boilers,  piping  in 


Items  marked  thus  •!•  indicate  work  novy  open  for  bids. 
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nower    house    and    piping      on    the    grounds.  tributing  system  and  sewer  system.     Bids  were  wa'erworks  system.     The  work  will  include  a 

power    nouse    anu    pipuig      uii    '•"^    &  ,  ,-,„pr,prt  Tnli,  f^n  >WO,000-gal.     reniforced     concrete     reservoir 

Fourth,   for  the  water  supply  systei^    includ-  opened  July  dO.  ^^j  ^^^s    ^^^^     ^^^          ^^^  ^^^^^^^   ^^^^^^  ^^^ 

ing  water  storage  tank,  pumps,  etc    the  above  Nebraska.  two  brick,  stone  and  concrete  pump  houses, 

to  be  furnished  for  the  Bayview  Asylum.  .                                 .         -  ^       j    ^t  ,         -n  Chief    Engineer    M     T     Bahin    of      Sorine- 

Water    Engineer    Quick    of    Baltimore    has  ^City  Clerk  ot  the  city  otCozad    Neb    will  fi.Vd      o.f  ",S3""e3timated     the    cost    of    o^- 

begun   work   on   the    plans    for   the    20,000,000  receive  bids  until  6  p.  m.,  Sept.  2    for  the  con-  .j.^^t;      ',3„it„,,  3,^,,^  ;„  Clifton  and  Fre- 

gal.  reservoir  to  be  b">lt  >n  the  valley  o     the  struction  of  a  systeni  o    water  wor^ks.  Her  1^^^^^  ^               ^                  ^_^^    Catherine    Sts., 

Gunpowder  River  out  of  the  $o,000.000  loan.  s.    Welch,    North    flatte,    Neb.,    is    engineer.  HTfloq 

Bids    for   the    work   will    probably   be   adver-  Official    advertisement    of    this    work    will    be  ^^   :^^,\)i'o. 

tised    for    some    time    during      the      coming  found  elsewhere  in  this  issue.  UKlanoma. 

.(winter.  The    city    council    of    Fremont,    Neb.,    has  The  city  of  Muskogee,  Okla.,  will  probably 

Plan's    are    being    prepared    by    Alfred    M.  granted    a    petition    for    an    extension    of    the  employ    Burns    &    McDonnell,    Scarritt    Bldg., 

Quick,    Water    Engineer    of    Baltimore,    Md.,  sewer  mains   from   Nye  Ave.,  to   Platte  Ave.,  Kansas    City,   Mo.,   to   prepare   plans   and   su- 

for   the   construction   of   a    filtration   plant   at  on    17th    and    thence    southward    to    connect  pervise  the  construction  of  a  sewage  disposal 

Montebello  at  a  cost  of  $1,500,000.  with    the   14th    St.    main.  plant   and   also   the   proposed    enlarged    water 

Michip-an  ^''^   Council  of  Fremont,   Neb.,  has  passed  plant    for    the    city.      A    thorough    investiga- 

o      .  ^^    ordinance    ordering    a    sewer   main    to   be  tion   to   determine  whether   it  is   advisable   to 

•J«Bids  will  be  received  until  2  p.  m  Sept.  j^jj  ^j.,  jy^jj  gj  f^Qj^  j^^g  ,^ye  gast  to  Platte,  dispose  of  the  sanitarv  sewage  of  the  city 
1,  by  Board  of  Water  Commissioners,  Manis-  thence  on  Platte  south  to  connect  with  the  by  the  construction  of  a  big  main  trunk  in- 
tee,  Mich.,  for  furnishing  and  constructing  j^j,j  gj  ^^jj,  tercepting  sewer  to  carry  all  of  the  sewage 
complete  ready  for  use  a  12-in.  cast  iron  pipe  -j-he  Intermountain  Br.  &  Construction  Co.  "  of  the  city  to  the  Arkansas  River,  or  to  con- 
river  crossing.  T.  J.  Elton  is  secretary.  Jotj"  gf  Tecumseh,  Neb.,  has  been  awarded  a  con-  struct  a  modern  disposal  plant  to  some  point 
W.  Alvord  and  Charles  B.  Burdick,  l^li  ^^^^^  by  the  city  of  Horton,  Kan.,  for  the  con-  outside  the  corporation  south  or  southeast 
Hartford  Bldg.,  Chicago,  111.,  are  engineers.  struction  of  a  purification  plant,  main  sewer  of  the  city  will  be  made. 
Official  advertisement  of  the  work  is  to  be  ^^^^  23  laterals  for  $34,081.  Bids  were  opened 
found  elsewhere  in  this  issue.  Aug    2  Uregon. 

The    common    council    of    Sandusky    Mich  '     '  ^^,^              ^^^^^^^.^      ,^^^     awarded      a 

has    deeded    to    submit    to    the      yo  ers      the  i^ew   jersey.  ^^^^^^^^  ^^  ^^^^  American  Light  &  Water  Co., 

proposition   to   bond    for   $.34,000    tor    sewers,  j^e   Street  and  Water  Commission  of  Jer-  ^^    Kansas    City     Mo.,    for    the    construction 

waterworks  and   electric   lights.  sey    City,    N.    J.,    will    construct    new    water  ^j    ^    ^aj^^    aj,^    ^^^.^^    system    in    the    city. 

Minnesota.  mains   in    the    Hamilton    Park   section   of   the  Work    will    start    when    the    material    arrives 

^.Bids  will  be   received  until  noon,   .-\ugust  ^ity  at  a  cost  of  $8,000_  the  latter  part  of  .\ugust.     The  system  is  to 

17  hv  F    T   Casev  Villa<Te  Recorder   Chisholm  L.  H.  Henry  of  10   Windsor  Ave.,  Atlantic  ,       completed    within    four    months    and    will 

Minn"^    for  furnishing  n^cess^rriabirai^^^^^  City.N.   J     has  been   awarded  a  contract  by  ^^^^    ^q^^qq      The    council    has    reserved   the 

tei^T'fo'tl       on    ruction  ortw4con^         re-  the  city  of  Atlantic  City  for  the  construcUon  ..j^^t    to    decide    within    00    days    whether    to 

nforced     =ettlin<^     basins    and    appurtenances  °^  ^  sewage  disposal   works  at  $18,66.1      ihe  jj^^jall   a  pumping  plant   or   a  gravity  system. 

•     San  el  W    M  ad!  Madison,  Wis.tTcrsult'ng  -"■"k  '"eludes  two  concrete  tanks  for  disinfec^  ^he  city  has  bonded  for  $7.5,000     ^   ,      ^.     ^ 

"'''   "               ,                  ,           ,                       =  tion  of  sewage,  one  tank  10'2  ft.  by  48  ft.  by  10  Following   bids    were    received    Tulv    2,.   by 

The   ritv  council   of   Crookston    Minn     has  ^t.,  including  storage  tank;  second  tank  is  to  ,^6   Citv   Council   of   Pendleton,   (Ire.,   for  the 

aW'arded   I  Tn^ract" f o^'Z    const^cdon    o?  \^  ^2  ft.  by  10  ft.  by  10  ft.     Bids  were  opened  g,^g„    ",      ,  ,^     West   Pei^leton   sewer  .G. 

the    Sampson    addition      sewer      and      North  ^tig.  3.  H,  Sutherland  Co.,  Walla  Walla,  Wash.,  $16,- 

Front      Sts.,      sewer    to    P.    McDonnell      of  New  York.  100;   F.  R.  Mendenhall,  Spokane,  Wash.,  $17,- 

°u""i    V,           ,1      f   A^     1    c  K»»„   .wnrrl^H  The    Board   of    Contract    of    Utica,    N.    Y..  ^^^-                                            . 

H.   F.  Bosworth  o     Ada  has  been  awarded  ^^^^   approved   the   plans   and   specifications   of  Pennsylvania. 

favTbout  0^8^40  f't    oTnew  fewer'  hrough' the  City    Engineer    Cogley    for    the    construction  ^b^j^    ,,;„    j^g    ,e,ei,e,,    ,„t,,    „oon,    Aug. 

Wer   porUon   of   the   ci^v      The^  "^   ^   ^'^"^^'^   P'P«   '^'''''  "i  ^^'i"   I'-   *'°"'  10    bv  the  Building  Committee  of   the   Penn- 

,Ye'd"in''°[hrsewe;':vill"L   S^^'in.   ''^he'°con!  '^e  West    Shore   R    R^  *°   ^leecker   St  .i.ania    Reform   School,   Morganza,   Pa.,   for 

trarf-  wp Q  awarHpH   for  fl  05  ner  ft  W.    G.    Stone,    Utica,    JN.    Y.,    has    tl  US  lea  furnishing   labor   and    material    necessary    for 

'T  M    McDonnell  hL  been  awarded  a  con-  '^e    plans    for   the   YorkvuUe   sewer   and   they  the  extension  of  the  existing  main  sewer  and 

tract  bv  the  ciTof  Crookston    Minn     for  the  ^^'■<'  ^een  submitted  to  the  village  board  for  {^,   the   construction   of   a   sewer    purification 

Construction  o     sewer     for  $4  847      Thrwork  approval.      There    will    be    about    three    and  ,aut    to   be    located   on    land    owned   by   said 

Ses  sewers  in   Stuart    \^^^^^  a  half   miles   of  this   system,   and   it  is  hoped  ^gf^^,      ,,hool.      W.    F.    Penn    is    Superin- 

mcludes  sewers  in   Stuart  Ave.  ana   t^uDDara  complete  the  main  part,  a  distance  of  about  tendent 

were  ope°n  "tuIv  P  '  '«-    ""'«•    *'>'    ''''''"'"■      "^'^^    P'P"     '^    ^'.  The    supervisors    of    Carbondale   Township, 

upc.  cu  J    iy                   ^  ,.^jj   ^.^j.^.   j-j.^^^  g  jQ  ^Q  j,.,g    j,^   diameter   and  at   Carbondale,   awarded   a   contract   to   James 

Missouri.  will,    when      completed,    give    the    village    a  Harrigan    for    the    construction    of    concrete 

City  Engineer  Harry  G.  Horton  of  Spring-  complete    sewer    system.                     .,    ,,     ,  culverts   and   concrete   tile   drains   along  Gor- 

field.   Mo.,  has  completed  the  estimate  of  the  The  citizens  of   Silver  Springs,  N.  Y.,  have  ^^^    j^^.^^    from   the   citv  line   to   the   line   of 

cost   of   constructing   a   sewer   in   district    No.  \oted   the   issuance   of   bonds   in    the    sum    of  the    borough    of    Mayfield    in    preparation    for 

16   of   section    No.   4,   embracing  all   property  $14,000   for  a   new  well  and  pumping  station.  '  the   county   road. 

in  the   Sixth   ward   from   Boonville  to   Camp-  Ohio  "^^^    '^^^    Holland    borough      council      has- 

bell   Sts.,   and   from  Center  to   Pine   Sts.   The  '  taken   steps   for  the  erection   of  a  water  sys- 

total    length    of   the    sewer   is   1,739   ft.,   com-  ^Bids  will  be  received  until  1  p.  m.,  August  tern.      An    ordinance    is    being    drawn    up    by 

prising    an    area    of    559,107    sq.    ft.,   and   the  l.j,  Lisbon,  O.,  for  the  construction  of  a  storm  the   solicitor   providing   for   a   loan   of  $30,000 

total  cost  is  estimated  at  $1,989.  water  sewer  on  the  Wellsville  and  East  Liver-  for  the  purpose,  and  ^this  will  be  voted  upon 

The   Board  of   Public  Improvements  of   St.  pool  road  near  the  Wellsville  corporation  line  at   the   next    election. 

Louis,  Mo.,  has  authorized  the  construction  of  in  the  township  of  St.  Clair.  Charles   F.   Mebus,   of  the   engineering  firm, 

sections  4  and  5  of  Harlem  Creek,  estimated  •{'Director   of    Public   Service,   Youngstown,  of    .\lbright    &    Mebus    of    Philadelphia,    has 

to  cost  $12,.500  and  $110,000,  and  Glaise  Creek  O.,    will    receive    bids    until    noon,    Aug.    15,  been    engaged    by   the    city    of    Chambersburg 

No.  4,  estimated  at  $-55,000.    The  city  now  has  for    furnishing   the   necessary    labor   and   ma-  to    superintend    the    construction    of    a    coni- 

about    14    miles    of    sewer    under    contract    as  terial   for  the  sewering  of  Japan   St.  between  plete    sewer    system.         Plans    and      specifica- 

follows :  Poland   Ave.   and   Homewood   St.     Plans  and  tions   have  been   prepared. 

Length  specifications   are   on   file   at   the   office   of  the  The      Highwav      Committee    of    AUentowu 

BiS^'pubMrsewer $28o'ri°Li5     '"  4jo6  City  Engineer.     W.  H.   McMiUen  is  Clerk  of  councils   has   instructed    City    Engineer   Wier- 

River  des  Peres,   foul  water,  the   Director.  bach    to    call    a    special    meeting    of    the    com- 

flrst  section   310.533.0.5         6.500  •{•Bids  will   be   received  bv  the  Director  of  mittee,    with    the   mayor    and    other    citv    offi- 

ioSlh    Harrem^^jo'in?' sewer,'  ^"'"^-^^        ""'^^^  Public    Service,   Youngstown,   C,   until    noon,  cers,   in   order  to  draft   an   ordinance  to  sub- 

flrst  section' '.  247,777.50         6,549  Aug.    15,    for   furnishing   the   necessary   labor  mit   to   the  people  the  question   of  borrow-ing 

Same,  second  section 2|6,9i9.8_9         8.093  and  material  for  the  sewering  and  paving  of  $1,000,000    for   house   sewerage. 

C^l^AJe'pumoJ^^^ev]':::::.  "5.157  4"l         ^^  Caroline  St.  between  Belmont  Ave.  and  Fifth  The    Fayette    St.    Sewer    Co..     of    Mercers- 

Kllendale  public  sewer 27.127.75        I2!'l07  Ave.     W.  H.  McMillen  is  Clerk  of  the  Direc-  burg,    has    been    organized    with    H.    Geo.    A. 

Montana  '°'"   °^   Public   Service.  Stoufifer    as    secretary.      This    company    pro- 

ivionnana.  p     prake    &    Sons    of    Marion    have    been  poses    putting   in    a    6-in.    sewer   pipe    to    run 

A.  B.  Shattuck,  Constructing  Quartermaster  awarded  the  contract  for  the  construction   of  from  the  head  of  the  avenue  and  will  go  out 

at  Fort  Missoula,  Mont.,  has  awarded  a  con-  the  Campbell  St.   sewer  in  Delaware,   O.  The  the    alley    between    the    Smith      and      McAtee 

tract  to   P.   A.   Harrington   of   that   place   for  contract    price    being  $1,961.  properties,   crossing   Main    St.,   and    following 

the     construction    of    a    reinforced     concrete  The   city   of   Youngstown   has   awarded   the  the  alley  to  Fayette  St.,  thence  down  Fayette 

pumping  station  supply  and  installation  of  all  contract    for    constructing    sewers    in     sewer  St.,   its   entire   length    and   will   empty   in    the 

boilers,   steam   pumps,   valves,   etc.     Bids  were  district   No.    1,   of   district    No.   3   to   William  Oregon   St.   sewer  or  continue  on   out   to  the 

opened  July  30.  Lehmann   of    Cleveland,   O.,    for   $21,768.   The  run.     The   contract  has  been  awarded   to   the 

J.    P.   Grady  of   Missoula,   Mont.,   has   been  work  will   cover   11   streets  in  the  district.  Frank   Hafer   Co.,   Chambersburg. 

awarded   a   contract  by  A.   B.   Shattuck,  Con-  The  village  of  L'tica,  O.,  has  retained  S.  S.  B.  E.  Briggs,  City  Engineer,   Erie.   Pa.,  has 

structing    Quartermaster    at    Fort     Missoula,  Wyer,  Consulting  Engineer,  Columbus,  O.,  to  reported    that    a    sewer    system    could    be    in- 

Mont.,    for   the   construction   of   a   water   dis-  prepare    plans    and    specifications    for    a    new  stalled  in  the  6th  ward  for  $10,500. 

Items  marked  thus  •{•  indicate  vyork  now?  open  for  bids. 
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South  Dakota. 


^Bids  will  be  received  until  8  p.  m.,  August 
16,  by  Board  of  Commissioners,  Canton,  S. 
Dak.,  for  the  construction  of  a  sewer  in 
Fourth  St.  from  Broadway  to  Dakota  St. 
Carl  Tank  is  Mayor  and  George  Hokenstad  is 
Auditor. 

•J-Bids  will  be  received  by  the  City  Com- 
missioners, Huron,  S.  Dak.,  until  8  p.  m.,  Au- 
gust 1-5,  for  the  construction  of  sewers'  and 
appurtenances,  including  860  lin.  ft.  of  18-in 
sewer,  4,OuO  lin.  ft.  of  8-in.  sewer.  S.  S. 
Oviatt  is  City  Auditor. 

•J«Bids  will  be  received  by  the  Sioux  Falls, 
S.  Dak.,  City  Commissioners  until  9  a.  m., 
Sept.  6,  for  the  construction  of  approximately 
6G,OU0  ft.  of  sewers  varying  in  sizes  from  8 
to  36  in.  Lewis  Larson  is  County  Auditor.  A 
certified  check  for  $10,000  must  be  tiled  with 
each  bid. 

A  petition  has  been  circulated  in  Morris- 
town,  S.  D.,  asking  that  a  special  election  be 
called  for  the  purpose  of  voting  $10,000  bonds 
for  municipal  water  works  system. 

The  business  men  of  Hartford  have 
inaugurated  a  movement  for  the  construc- 
tion of  a  municipal  waterworks  system,  to 
replace  a  system  which  was  destroyed  by  an 
explosion  about  two  years  ago. 

Constructing  Quartermaster  R.  L.  Cas- 
michael,  Fort  Moultrie,  S.  C,  has  awarded 
a  contract  to  Simons-JMaysant  Co.,  Charles- 
ton, S.  C,  for  the  construction  of  three 
concrete  reservoirs  for  fire  purposes  for 
$6,6i7.  Bids  for  this  work  were  opened 
July  29. 

Texas. 

.\l)ilene,  Tex.,  has  mted  the  issuance  of 
bonds  in  the  sum  of  $7,000  for  improvements 
to  the  waterworks   system. 

The  LaPryor  Water  &  Light  Co.,  of  La 
Pryor,  Zavala  County,  Texas,  has  been  in- 
corporated with  a  capital  stock  of  $8,000  and 
proposes  the  installation  and  operation  of  a 
system  in  that  city.  The  incorporators  arc 
G.  W.  Baxter.  D.  A.  Harrison  and  R.  L. 
Couser. 

Bonds  amounting  to  $42,-548  have  been  sold 
for  the  proposed  sewer  system  in  AmariUo, 
Tex.,  and  all  preliminary  work  completed  by 
E.  L.  Dalton,  Engineer,  Dallas,  Tex. 

City  Council  of  McKinney,  Tex.,  has  order- 
ed the  construction  of  additional  sewers  and 
preliminary  work  will  probably  be  taken  up 
at  once. 

The  Water  Commission  of  the  City  of  Tem- 
ple, Texas,  at  a  meeting  held  July  13,  have 
decided  upon  improvements  to  the  water' sys- 
tem as  follows :  The  eight-inch  mains  now 
between  the  city  and  the  Leon  river  pumping 
station,  which  have  been  replaced  by  an  eigh- 
teen-inch  main,  will  be  taken  up  and  relaidin 
a  belt  on  the  north  of  the  city,  following 
closely  the  city  limits.  The  eight-inch  main 
will  be  connected  with  a  six-inch  supply  main 
that  will  run  lateral  to  the  main  feed  pipe, 
supplying  a  large  territory  heretofore  inade- 
quately furnished  with  water. 

The  San  Antonio  Water  Supply  Co.,  San 
Antonio,  Texas,  has  placed  an  order  for  $50,- 
000  of  water  pipe  necessary  for  the  im- 
mediate extension  of  its  system. 

City  Commission  of  Dallas,  Tex.,  was  pe- 
titioned at  the  last  meeting  by  J.  B.  Wilson 
to  improve  the  sewerage  conditions  on  Elm 
St.,  where  he  proposes  the  construction  of  a 
new   12-story  building. 

Virgin.' a. 

^Bids  will  be  received  by  City  Clerk  W.  L. 
Craft.  Norfolk,  Va.,  for  the  construction  of  a 
storm  drain  in  Randolph  St.  from  Church 
Ave.  to  the  Campbell  Ave.  drain.  F.  L.  Big- 
goney  is  City  Engineer. 

West  Virginia. 

The  City  Council  of  Romney,  W.  Va.,  has 
appointed  a  committee  to  engage  an  engineer 
to  investigate  the  water  system.  The  system 
will  lie  improved  at  an  estimated  cost  of 
$30,00(1. 

The  city  of  Keyser,  \\'.  Va.,  has  voted  the 
issuance  of  bonds  in  the  sum  of  $-30,000  for 
waterworks    improvements.      The    work    will 


include  the  construction  of  a  30,000,000-gal. 
reservoir. 

...-■\/°"'"  meeting  has  been  held  in  Romney, 
V\  .  Va.,  to  devise  ways  an<l  means  for  securing 
a  more  adequate  water  supply  for  the  town. 
The  present  system  is  now  in  bad  condition, 
being  honeycombed  with  rust. 

.■\n  election  was  held  July  25  by  the  Town 
Council  of  Keyser,  VV.  Va.,  to  vote  on  a  bond 
issue  of  $30,000  for  the  construction  of  a  sub- 
sidary  reservoir  of  $26,000,000  gals,  capacity 
for  the  town  water  supply. 

Washington. 

The  city  of  Tacoma,  Wash.,  is  to  call  for 
bids  at  once  for  the  construction  of  the  first 
unit  of  the  city's  $3,000,000  Green  River  grav- 
ity system.  The  first  unit  comprises  the  in- 
take, settling  basin,  drain,  tunnels  Xos.  1  and 
2,  and  river  crossing.  It  is  estimated  to  cost 
$62,.d00,  the  estimate  being  segregated  as  fol- 
lows: Intake,  $5,000;  settling  basin  $5,000; 
dram,  $-5,000;  tunnel  No.  1,  $34,000;  tunnel 
Xo.  2,  $-5,000;  river  crossing,  $6,000.  Nicholas 
Lawson,  Tacoma,  is  Commissioner  of  Light 
and    Water. 

Special  meeting  of  the  Cheney,  Wash.,  Citv 
Council  was  recently  held  and  a  committee 
appointed  to  investigate  the  condition  of  the 
pipe  line  from  Fish  Lake  to  the  city  and 
report  as  to  the  necessity  of  extending  the 
intake  farther  out  in  the  lake. 

As  the  result  of  the  Springston  Lumber 
Co.  fire,  the  Water  Department  of  Spokane, 
Wash.,  has  recommended  the  following  ex- 
tensions to  the  water  works  svstem  estimated 
to  cost  $100,000:  A  12-in,  instead  of  a  6-in. 
main  on  Montgomery  Ave.  from  Division  to 
Hamilton  'St. ;  an  S-in.  main  on  Buckeve  .■\ve. 
from  Division  to  Standard  St.,  thence  on 
Standard  to  Grace  Ave.  and  thence  east  on 
Grace  Ave.  to  Cincinnati ;  an  8-in.  main  Grace, 
Nevada  to  Columbus,  thence  south  of  Colum- 
bus, Grace  to  the  S.  F.  &  N.  tracks;  a  12-in. 
main  south  on  Hamilton,  Baldwin  to  Olive 
Ave.;  an  8-in.  main  on  Cataldo  .'\ve.,  Hamil- 
ton to  Columbus  St.,  south  on  Columbus  to 
Springfield,  west  on  Springfield  to  Dakota, 
north  on  Dakota  to  Cataldo  and  east  on  Catal- 
do to-  Hamilton. 

City  Council  of  Tacoma,  Wash.,  has  been 
petitioned  to  construct  a  sanitary  sewer  on 
Sheridan  Ave.  and  M.  St,  The  matter  was 
referred  to  the  Commissioner  of  -  Public 
Works. 

A  resolution  requesting  that  the  City  Coun- 
cil of  Spokane,  Wash.,  pass  the  ordinance  now 
before  it  providing  for  a  sewer  on  17th  Ave., 
was  adopted  by  the  Altamont  Improvement 
-Association  recently. 

City  Council  of  Pomeroy,  Wash.,  has  under 
consideration  the  installation  of  a  complete 
sewerage  system. 

Advices  from  Tacoma.  Wash.,  state  that 
although  repairs  have  been  recently  made, 
the  Comrnissioners  of  Light  and  Water  are 
of  the  opinion  that  new  reservoirs  will  soon 
have  to  be  constructed  to  take  the  place  of 
those  on  Hood  and  Alaska  Sts. 

Owing  to  complications  concerning  the  own- 
ership of  water  rights  near  Ashford,  Wash., 
the  Board  of  County  Commissioners  at  a  re- 
cent hearing  held  at  Tacoma,  Wash.,  refused 
to  grant  Samuel  Estes  a  franchise  to  lay  water 
pipes  along  a  portion  of  the  Mount  Tacoma 
Canyon  road  and  in  the  town  of  Ashford. 

The  City  Council  of  Colfax.  Wash.,  is  con- 
sidering the  proposition  of  Henry  M.  Rich- 
ards, President  of  the  Washington  Water 
Power  Co.,  to  furnish  light  at  less  than  the 
past  cost,  to  remodel  the  entire  plant  and  sys- 
tem, and  to  pump  water  from  the  lower  reser- 
voir, when  completed  to  the  upper  one  at  one- 
half  the  cost  now  required  to  run  the  pump 
now  in  operation  at  Elberton. 

The  .Adrian  Power  &  Water  Co.  has  been 
incorporated  with  headquarters  at  Adrian, 
Wash.,  and  a  capital  stock  of  $75,000.  E.  P. 
Coleman,  H.  Lessing  and  H.  W.  Mangold  are 
the  incorporators. 

Wisconsin. 

4*Bids  will  be   received  until  2   p.  m.,  July 
29,    by    Street    Assessment    Committee,    Ken- 
osha, Wis.,   for   furnishing  all   labor  and  ma- 
Items  marked  thus  •!•  indicate  work  now  open  for 


lerial  iRcc>.>ary  iur  the  coiiNtruction  of  900 
ft.  of  18-in.  pipe  sewer  in  Washington  St.,  on 
Washington  Island,  also  650  ft.  of  12-in  pipe 
sewer,  6  manholes,  etc. 

4.Board  of  Public  Works,  Oshkosh,  Wis., 
will  receive  bids  until  10  a.  m.,  August  15,  for 
the  construction  of  a  sewer  in  Minnesota  St. 
between  16th  St.  and  17th  St.  J.  E.  Mallery, 
H.  Wunderlich  and  E.  S.  Ostertag  are  mem- 
bers of  the  board. 

•|«Bids  will  be  received  until  noon,  Aug.  15, 
by  L.  F.  Fish,  City  Clerk,  West  Allis,  Wis., 
for  the  necessary  labor  and  material  for  the 
construction  and  laying  of  sewers,  man- 
holes, connections,  fittings,  etc.,  including  the 
following  approximate  quantities :  3,338  ft. 
18-in.  pipe;  1,034  ft.  15-in.  pipe;  4,240  ft.  12- 
in.  pipe;  9,634  ft.  10-in.  pipe;  6,23-t  ft.  8-in. 
pipe,  and  about  92  manholes.  Said  sewers 
are  distributed  in  about  thirty  different  streets 
or  parts  of  streets.  Between  4,000  and  5,000 
ft.  of  the  above  sewer  work  is  to  be  let  in 
one  contract  and  the  remainder  in  a  separate 
contract.  Bids  are  asked  per  lin.  ft.  for  each 
size  of  pipe,  including  all  manholes  and  fit- 
tings. Work  to  be  completed  by  Nov.  IS, 
1910. 

•J*B'ds  will  be  received  until  10 :30  a.  m.,  ■ 
.Aug.  11,  bfy  the  Department  of  Public 
Works,  Milwaukee,  Wis.,  for  the  necessary 
labor  and  material  for  the  construction  of 
house  drains  and  water  service  connections 
on  the  following  named  streets  in  Milwaukee: 
In  18th  ward.  Kenwood  Blvd.,  from  Oakland 
.Ave.  to  Downer  Ave.,  Frederick  .Ave.,  from 
the  south  line  of  Gross  Park  to  Kenwood 
Blvd.,  in  21st  ward.  Brattle  St.  from  North 
Pierce  St.  to  Humboldt  .Ave.  H.  E.  Briggs 
is  Commissioner  of  Public  Works. 

Citizens  of  Merrill,  Wis.,  are  agitating  the 
matter  of  erecting  a  municipal  waterworks 
plant  upon  the  expiration  of  the  present  water 
contract. 

The  water  commissioners  of  Eau  Claire, 
Wis.,  after  months  of  consideration  have  de- 
cided to  take  immediate  steps  toward  the  con- 
struction of  a  large  water  reservoir  of  a  ca- 
pacity between  400,000  or  -500,000  gals. 

At  a  recent  meeting  of  the  city  council  of 
Stoughton,  Wis.,  three  sewerage  districts  were 
formed.  The  first  will  comprise  practically 
all  east  of  the  river,  the  second  west  of  the 
river  as  far  north  as  Prospect  av.,  and  the 
third  takes  the  territory  north  of  that  avenue. 
The  Board  of  Public  Works,  of  Waupaca, 
Wis.,  according  to  advices  received  from  that 
place,  is  making  preliminary  plans  for  the 
letting  of  the  contract  for  the  construction  of 
sewer  system  and  septic  tank. 

.At  an  election  recently  held  in  Evansville, 
Wis.,  the  proposition  to  issue  bonds  for  the 
construction  of  a  sewer  system,  was  carried. 
Wm.  .Schiebel.  Watcrtown,  Wis.,  has  been 
awarded  the  contract  at  $l,20O  for  construct- 
ing 1,519  ft.  8-in.  vitrified  pipe  sewer,  one 
manhole,  two  automatic  flush  tanks  and  one 
ordinary  flush  tank  for  the  city  of  Watertown. 
Bids  were  opened  July  16. 

City  of  Bcloit,  Wis.,  has  ordered  the  Beloit 
Water,  Gas  &  Electric  Co.  to  extend  the 
water  main  on  Vernon  .Ave.  west  from  the 
present  main  425  ft.  The  matter  is  now  be- 
fore the   State  Rate  Commission. 

Contracts  for  a  pumping  station  and  ten  ad- 
ditional drive  wells  1-30  ft.  deep  for  the  city 
of  Wausau,  Wis.,  bids  for  which  were  opened 
July  20,  have  been  let  as  follows :  Ten  wells, 
Mr.  Paterson.  Madison,  Wis.,  to  drive  the 
wells,  and  the  Crane  Co..  Chicago,  to  furnish 
the  pipe;  four  150  HP.  boilers.  Murray  Iron 
Works.  Burlington,  la. ;  boiler  to  be  erected 
by  Wausau  Iron  Works.  Station  Building, 
Miller  &  Krause,  Wausau,  Wis. 

Wyoming. 

The  city  of  Cheyenne,  Wyo.,  will  probably 
award  a  contract  to  Doyle  &  Schwartz  of  that 
city  for  the  construction  of  14  ft.,  16  ft.  and 
20  ft.  cast  iron  water  mains.  The  work  in- 
cludes approximately  7,4-50  ft.  of  14-in.  cast 
iron  pipe,  6,400  ft.  of  16-in.  cast  iron  pipe  and 
37,474  ft.  of  20-in.  cast  iron  pipe.  Bids  were 
opened  Aug.  1. 

.At  a  special  election  recently  held  in  Buffalo, 
Wyo.,  the  citizens  voted  in   favor  of  issuing 

bids. 
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bonds  amounting  to  $50,000  for  the  construc- 
tion of  a  system  of  sewers. 

Bids  were  opened  July  15  by  the  City  of 
Wheatland,  Wye,  J.  C.  Hadsall,  Wheatland, 
Consulting  Engineer,  for  labor  and  materials 
for  municipal  water,  light  and  sewer  systems, 
the  contract  let  to  P.  O.  Brien,  Denver,  Colo. 
The  itemized  bids  received  on  the  work  were 
as  follows:  (1)  standing  for  P.  O'Brien,  Den- 
ver, Colo;  (2)  American  Light  &  Water  Co., 
Kansas  City,  Mo.;  (3)  Katz,  Craig  &  Co., 
Omaha,  Nebr. ;  (4)  T.  S.  Sheppard,  Denver, 
Colo.;  (5)  W.  G.  Garrard,  Sheridan,  Wyo. ; 
(6)  E.  Jaeger,  Rich  Hill,  Mo. 

lO-in.    pipe $          J-J^     '• 

S-in.    pipe 1-37 

6-in.    pipe -S" 

4-in.    pipe .-„? 

5-in.    hydrants 65.00 

4-in.    hydrants 60.00 

lO-in.   valve 42.00 

S-in.  valve 38.50 

6-in.   valve 30.00 

4-in.  valve 18.00 

Tank  8,000 

Pumps    3,500 

House •  3,100 

Power    12.000 

Sewer  System: 

10-in.    pipe 0.74% 

S-in.    pipe 0.6214 

6-in.    pipe 0.54 

4-in.    pipe 

Manhole    48.00 

Lamphole   6.00 

Total     ■  $63,418 


leading  commercial  centers  of  the  world.  Mr. 
Bailey  markets  his  lines  in  conjunction  witn 
permanent  sales  offices  In  the  different  countries 
so  that  this  trip  would  no  doubt  be  of  interest 
to  manufacturers  seeking  foreign  trade.  His  ad- 
dress Is  32  Broadway,  New  York  City. 

Among  the  recent  sales  made  by  the  Cyclone 
Drill  Co.  of  Orrville,  O.,  are  the  following:  Nme 
blast  hole  drills  tor  John  B.  Carter  Co.  for 
various  contracts  in  Maryland  and  Pennsyl- 
vania; four  prospecting  machines  for  Jacobs  & 
Davies  for  testing  foundations  for  the  large 
government  dam  on  Tennessee  River,  near 
Chattanooga,  Tenn.;  blast  hole  drill  for  Empire 
Limestone  Co.,  Buffalo,  N.  T.;  blast  hole  drill 
for  Shore  Line  Stone  Co.,  Monroe,   Mich.;  blast 


(2.) 

(3.) 

(4.) 

<6-),„     , 

(6.) 

$          1.87 

t          1.85 

$           2.00     $ 

2.10     ) 

2.25 

1.45 

1.48 

1.53 

1.66 

1.75 

1.10 

1.00 

1.00 

1.10 

1.25 

.69 

.75 

.72 

.80 

.90 

70.00 

6.?? 

75.00 

70.00 

75.00 

70.00 

66.00 

68.00 

65.00 

70.00 

40.00 

45.00 

41.00 

47.50 

50.00 

38.00 

37.00 

37.00 

40.00 

40.00 

27.70 

32.00 

27.50 

35.00 

30.00 

19.20 

20.00 

17.00 

22.50 

20.00 

8,250 

8,250 

8,200 

9,000 

8,750 

4,000 

4,000 

3,800 

3,950 

4,500 

3,400 

3,300 

2,760 

3,290 

3,400 

13,300 

12,500 

12,760 

11,500 

13,125 

.70 

.82 

.83 

.77% 

.90 

.61 

.66 

.65 

.70 

.72% 

.57 

.58 

.54% 

.60 

.65 

55'.66 

50.00 

63.00 

45.00 

41.00 

7.50 

13.00 

7.00 

9.00 

10.00 

$66,973 


$66,157 


$66,056 


$68,199 
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Canada. 

•J«Bids  will  be  received  by  Barber  &  Young, 
York  township  engineers,  57  Adelaide  St.  E., 
Toronto,  Can.,  for  the  following  work ;  982  ft. 
vitrified  pipe  sewer  on  Spadina  Road  norther- 
ly from  the  city  limits,  592  ft.  vitrified  pipe 
sewer  on  Walmer  Road  northerly  from  city 
limits,  986  ft.  granolithic  sidewalk  on  Mark- 
ham  St.  northerly  from  the  city  limits. 

_4«City  Clerk  W.  F.  Heal,  Moose  Jaw,  Sask., 
will  receive  bids  until  8  ;30  p.  m.,  August  15, 
for  supplying  materials  and  labor  for  the  con- 
struction of  3,286  lin.  ft.  of  6-in.  and  TOO  lin. 
ft.  of  12-in.  cast  iron  water  main.  J.  M.  Wil- 
son is  city  engineer. 

The  town  of  Swift  Current,  Sask.,  has 
awarded  a  contract  to  Blackmer  &  Post 
Pipe  Co.,  of  St.  Louis,  Mo.,  for  furnishing 
and  delivering  f.  o,  b.  Swift  Current  sewer 
tile  as  follows:  18,700  ft.  7-in.  salt  glazed 
standard  vitrified  tile  pipe;  4,250  ft.  10-in.  salt 
glazed  standard  vitrified  tile  pipe;  3,450  ft.  12- 
in.  salt  glazed  standard  vitrified  tile  pipe;  3,150 
ft.  15-in.  salt  glazed  standard  vitrified  tile  pipe; 
500  ft.,  4-in.  salt  glazed  standard  vitrified 
tile  pipe ;  100  ft.  6-in.  salt  glazed  standard 
vitrified  tile  pipe;  695  4-in.  off  7-in.  salt  glazed 
standard  vitrified  tile  pipe,  Y  iunction;  95 
4-in.  off  10-in.  salt  glazed  standard  vitrified 
tile  pipe,  Y  junction;  70  4-in.  off  12-in.  salt 
glazed  standard  vitrified  tile  pipe,  Y  junc- 
tion ;  20  fi-in.  off  12-in.  salt  glazed  standard 
vitrified  tile  pipe,  Y  junction;  300  4-in.  %th 
bends ;  20  6-in.   %th  bends. 

The  Board  of  Control  of  Toronto,  Ont., 
has  accepted  the  bid  of  the  Orpen  Co.,  Ltd., 
for  the  construction  of  Section  No.  6  of  the 
high  level  interceplion  sewer.  The  contract 
was  awarded   for  $23.07  per  ft. 

The  board  of  control  of  Toronto,  Ont.,  has 
awarded  a  contract  to  the  Orpen  Co.  of  that 
city  for  the  construction  of  a  reinforced  con- 
crete pipe  sewer,  1.340  ft.  in  length,  for  $23.07. 
Bids  were  opened  July  26. 


TRADE  NOTES. 

Mr.  T.  Evans,  for  many  years  Purchasing 
.\gent  for  the  Cananea  Copper  Co.,  has  been  ap- 
pointed Local  Manager  of  the  Mine  &  Smelter 
Supply  Co.'s  branch   office  at  Denver.   Colo. 

The  Kilbourne  &  Jacobs  Mfg.  Co..  of  Colum- 
bus O.  recently  secured  an  order  for  500  cars 
for  the  Illinois  Tunnel  Co.  of  Chicago,  111.  These 
cars  are  to  be  used  for  conveying  freight,  and 
are  to  be  drawn  by  electric  locomotives.  They 
are  small,  double-truck  gondolas,  having  a  ca- 
pacity of  15,000  lbs.  They  are  of  all-steel  con- 
struction, equipped  with  Andrews  small  size 
side  frames  and  bolsters. 

Mr.  William  J.  A.  Bailey,  who  recently  re- 
turned from  a  successful  trip  around  the  world 
representing  a  number  of  American  manufactur- 
ers, is  now  preparing  another  business  tour.  He 
expects  to  leave  this  country  early  in  the  fall 
and    will    be    gone    about    a    year,    visiting    the 


hole  drill  for  Barr-Clay  Co.,  Streator.  111.;  blast 
hole  drill  for  France  Slag  Co.,  Toledo,  O.,  to- 
gether with  a  number  of  water  well  drills  and 
prospecting  outfits  for  various  concerns.  The 
company  is  stated  to  now  have  more  orders  on 
its  books  than  at  any  time  in  the  history  of 
their  business. 


ADVERTISEMENT. 

Sealed  bids  will  be  received  by  the 
Board  of  Water  Commissioners  of  the 
City  of  Manistee,  Mich.,  at  the  City  Hall, 
up  to  2  o'clock  p.  m.,  September  1,  1910, 
for  furnishing  and  constructing  complete, 
ready  for  use,  a  12-in.  cast  iron  pipe  river 
crossing. 

Plans  and  specifications  may  be  exam- 
ined at  the  City  Hali,  or  at  the  office  of 
the  Engineers. 

The  right  is  reserved  to  reject  any  or 
all  bids,  to  waive  any  informality  in  any 
bid,  and  to  accept  any  considered  ad- 
vantage to  the  City  of  Manistee. 

JOHN  SEYMOUR,  President, 
Board  of  Water  Commissioners. 
T.  J.  ELTON,  Secretary. 
JOHN  W.  ALVORD, 
CHAS.  B.  BURDICK, 

Engineers, 
1212  Hartford  Bldg.,  Chicago,  HI. 


NOTICE  TO  SEWER  CONTRACT- 
ORS. 

Sioux  Falls.   S.   D.,  August  3,   1910. 

Sealed  proposals  marked  "Bids  for 
Sewers"  will  be  received  by  the  Board  of 
Commissioners  of  the  City  of  Sioux  Falls, 
S.  D.,  at  the  office  of  the  City  Auditor  of 
said  city,  up  to  9  o'clock  a.  m.  of  Tues- 
day, September  6,  1910,  for  the  construc- 
tion of  approximately  66,000  feet  of  sew- 
ers varying  in  size  from  S-inch  to  36-inch. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  City  Engineer  or  at  the 
office  of  L.  P.  Wolff,  Consulting  Engineer, 
St.  Paul,  Minn. 

AH  proposals  must  be  on  blank  forms 
furnished  by  the  City  Engineer  and  must 
be  accompanied  by  a  certified  check  in 
.the  sum  of  $10,000  made  payable  to  the 
City  Treasurer  of  the  City  of  Sioux  Falls, 
S.  D. 

The  Board  of  Commissioners  reserves 
the  right  to  reject  any  and  all  bids. 

LEWIS    LARSON, 

City    Auditor.  ■ 

(Proposal     Advertisements    Continued     on 
Page  53.) 


Importance  of 
Cost  Keeping 

Whether  liis  work  be  inspecting, 
surveying,  drafting,  or  in  charge  of 
constructing,  the  engineer  should  re- 
cord both  the  cost  of  the  work  he 
himself  is  doing  and  the  cost  of  all 
work  that  comes  under  his  observa- 
tion. His  ability  not  unis'  to  estimate 
future  work  but  to  reduce  its  cost  de- 
pends upon  his  detailed  knowledge  of 
costs.  Cost  keeping,  therefore,  should 
be  studied  by  every  engineer.  "  Cost 
Keeping  and  Management  Bngineer- 
ing."  by  Halbert  P.  Gillette  and  Rich- 
ard T.  Dana,  has  met  with  universally 
favorable  reviews  from  the  engineer- 
ing press,  and  cannot  fail  to  be  a  great 
aid  to  every  engineer  and  contractor. 
The  book  is  6x9  inches,  360  pages,  and 
its  price   is    $3,50   net,   postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street,  Chicago 
13-21   Park   Row,   New  York 


Tables  of  Five  Place  Squares 

and    Logarithms    of  Feet, 

Indies  and  32ds  of  Inches 

From  Zero  to  !00  Feet 

Logarithmic  Secants  for  Hip,  Valley 

and    Rafters  from   Zero  to    18 

inches;  rise  of   l=foot  base 

advancing  to  32ds. 

Logarithmic      Functions,     Natural 

Sines  and  Cosines  for  every 

minute  of  the  quadrant. 

By 
G.  D.  INSKIP 

The  Only  Book  Giving 
These  Values  to  100  Feet 

Engineers,  draftsmen,  editors — all 
who  have  investigated  the  matter — 
say  that  this  is  the  best  book  of  Its 
kind  that  has  ever  been  published. 

WRITE  FOR  SAMPLE  PAGES 

Flexible  leallier,    tape   bound,    SJx7}   inches; 
280  pages;  price  $3.00  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL. 
13-21  Park  Row.  NEW  YORK 


August  17,  1910.  ENGINE  ERING-CONTRACTI 

Engineering-Contractinff  '''^"^'  '■^'''^'"K"'"  ^-^cavation  section  «as  pos- 

Aw,,,    "Ai.f^       ^n     ..r  "'''^-    There  was  only  one  curved  element  in 

A  Weekly    Methods  and  Cost"  Toumal  .1,      «     •   u           ..i 

for  Civil  Engineers  and  Contractors.  '"*•  Periphery,  the  rool  arch,  and  that  was  so 

Published  every  Wednesday  by  "'''   -^   curve   that   for   excavation   purposes   it 

THE  MVROX  C.  CLARK  PUBLISHING  CO.  '^°"'''  ^^  considered  a  straight  line;    The  great 

355  Dearborn  Street,  Chicago  advantage  of  such  a  section   lies,  of  course. 

Telephone  Harrison  6198  ill   its   reduction   of   overbreakage,   which   in- 

New  York  Opkice:  13-21  Park  Row  Creases   the  cost  both  because  of  the  excess 

. Telephone  5613  cortiandt material   removed   and  because   of   the   mate- 

HALBERT  P.  GILLETTE ,  rial    which   has   to   be   put   back   in   its  place. 

c"t.^mur"ray  :   :   ;   :    ;    ; editors  Another  advantage  of  this   section  lies  in  its 

H.  P.  kiRKLAxb  '.'.'.'.    '.    '.    [   .'   .'   .■    J  '^'it  floor.     There  are   few  more  troublesome 

MYRON  C.  CLARK Publisher  tasks  in  rock  tunnel  work  than  that  of  break- 

.^•^  '^^^'^ ^^^^Manager  i„g  out   a   dished   floor;   the   practical   tunnel 

SUBSCRIPTION    RATES    (Payable  in  Advance)—  '"'''"    '«    always    between    the    devil    of    trim- 

ti-OO  a   year  (oStssuesI  in  United  Slates.  Cuba    \Iex-  .iilntr  ,-l,^...„   -,r.A   .1,      j                       r             ■         ■ 

tco.  Alaska.  Hawaii.    Guam.  Porto  Rico,   niiif pine  ^            "  ^"°  "'^  ^^^P  ^^^  °^  overbreakage. 

Islands.  Republic  of  Panama.  Cana!  Zone  and  Island  To  complicate  matters  are  the  difliculties  of 

Of    I  utUtliJ.  .                 . 

tS  00  a  year  (SB  issues)  to  Dominion  of  Canada.  "^^'^      \VOT\a  on  a  curved  bottom  and,  of  course. 

SiOO  a  year  (53  issues)  to  all  other  countries.  'he  greater  cost  of  a  shaped  lining.     It  is  im- 

Remittance  by  Draft,  Post  Office  or  Express  Money  possible  to  state  in  dollars  and  cents  just  how 

ADVERTISING  RATES  sent  on  application.  much  was  saved  in  cost  by  the  sensible  cross- 

Entered  as  second-class  matter,   April  17,  1907,  at  the  ^'^'-"''°"   adopted,   but   we    have   the   contractor's 

Post  Office  at  Chicago,  Illinois,  under  act  of  March  assurance  that   his  blessings  went  out  to  the 

3d.  1879.  .             p        .                    .             . 

^^^^_^_-_--___^^__-^^__^_____^_  engineer  for  it  many  times  during  his  trouble- 

CONTENTS  °"'  *'''°  ^'^*"'  ''■°'''' 

*  "^^   Among  the  difficulties  of   the  work,   water 

'  came  first.     For  nearly  2.000   ft.   of   the  lake 

EDITORIAL,  SECTION:  tunnel   the   excavation   cut  a  gash   through   a 

A  Notable  Article  on  Rock  Tunnelling 133  nearly  horizontal   water-bearing  seam,  so   that 

CONCRETE  SECTION:  ''''°    '^^P^^^    ^^^^-    °"^    '"    ^"""^    ^'^«    °f    the 

tunnel,  were  exposed.     In  the  land  tunnel  the 

FiH^   Dams     with     Hollow     Concrete     Core  circumstances  were  almost   as   bad.     Grouting 

^^"^    13^  was   the   remedy,   and   tunnel   men   will   draw 

The  Design  of  Footings  of  Reinforced  Con-  new   faith   in   the   use   of   this   material    from 

Crete   134  the    experience    at    Buffalo.      While    generally 

EARTH  AND  ROCK  SECTION;  the    fear    of    the    tunnel    man    in    subaqueous 

Construction   Methods  and  Organization   in  '■"'^'^    tunneling    is    of    vertical    seams    which 

Constructing    the    Buffalo    Water-Works  connect  with  the  stream  bed  above,  it  is  plain 

Tunnel   135  from  the  tunnel  work  at  Buffalo  that  horizon- 

Hammer   Drills   for' Overhead   StopVng' and     '  '!"'   ^""^^^   P''"^"'   dangers   of   their  own   par- 
Raisin"                                                          149  ticular  kind.    A  vertical  seam,  when  once  got 

„^.„„  in    hand,    is    soon    passed,    but    a    horizontal 

EOADS    AND    STREETS   SECTION:  r        ■  i,              /      u               ■            r             << 

seam    furnishes   a    fresh   accesion   of   trouble 

The  Physical  and  Chemical  Characteristics  for  every  foot  of  tunnel  opened. 

of   Bituminous    Road   Jfaterials 143  t»        -n    t,            ^   j    ^         .1.   .    .u       i.      ■            i 

„  It    will    be    noted    too    that    the    horizontal 

Notes  on  Road  and  Street  Work 146  ^     »-^     »■           r   .1             1     •      .i,      ti    ^r  1      . 

stratihcation  of  the  rock  in  the  Buffalo  tun- 

-GENERAL  SECTION:  ^eh   was .  fruitful   in   drilling  troubles.     With 

Consersation   of  Water   Powere 147  rock  layers  varying  from  2  to  6  ft.  thick  and 

Clearance    and    Grade     Requirements     for  of   varying  degrees   of   hardness,   drilling  be- 

Carrying  Highways  Over  or  Under   Rail-  came  a  problem.     Putting  in  horizontal  holes 

way  Lines   150  resulted  in  blowing  out  neatly  a  succession  of 

The  Corrosion  of  Iron  and  Steel 151  horizontal   slices,   leaving   shelves   between   the 

Cyclopean  Concrete  at  Gatun 154  holes.     To   solve   this   difficulty   inclined   holes 

Li>ck  W^ork  at  Miraflores 154  were  necessary,  and  here  came  another  diffi- 

LETTERS  TO  THE  EDITORS 154  culty.     The  possible  inclination  was  not  great 

^^^--^-;___-_^_^_^^__^^__^^^^_^__^_.  and  in  passing  from  a  soft  to  a  hard  stratum 

the  drills  went  off  line  and  blocked  or  jam- 
A  Notable  Article  on  Rock  Tunneling,  med.  This  made  the  use  or  iron  or  "shot" 
General  accounts  of  tunnel  work  are  as  frequently  necessary.  It  is  interesting  to  note 
plentiful  as  bees  in  June,  but  it  is  rare  that  at  this  point  that  best  results  were  got  from 
a  record  appears  in  such  detail  as  that  pub-  pieces  of  cast  iron  and  that  next  came  ordi- 
lished  in  another  part  of  this  issue.  The  value  nary  cold  pressed  %-in.  hexagon  nuts, 
of  this  record  lies  in  its  detail,  its  minute  In  the  land  tunnel  work  a  unique  difficulty 
presentation  of  difficulties  and  of  the  methods  was  encountered  in  the  shape  of  sulphurous 
of  solving  them.  This  fact  is  apparent  in  the  gases.  These  gases  appeared  in  certain  seams 
portion  of  the  article  which  we  publish  this  and  pockets  of  rock  only,  and  their  effect  was 
week  and  will  be  still  more  apparent  in  the  felt  chiefly  on  the  eyes  of  the  men.  Fre- 
concluding  portion  which  will  appear  in  our  quently  men  would  go  blind  for  several  days 
next  issue.  In  viewing  the  work  as  a  whole  and  laying  off  because  of  sore  eyes  was  so 
there  are  several  features  which  stand  out  so  common  that  at  times  a  double  force  had  to 
prominently  as  to  deserve  special  mention.  be  employed  to  keep  enough  able  men  on  hand 
First  of  all,  from  the  constructor's  point  of  to  fill  the  gangs.  Analysis  of  the  water  which 
view,  the  designing  engineer's  work  is  to  be  came  out  of  the  seams  emitting  gas  showed 
commended  because  of  the  shape  of  cross-  that  it  contained  almost  pure  sulphur.  Nat- 
section  adopted.  This  was  such  that  a  prac-  urally  the  effect  of  this  water  on  pumps  and 
Copyright    1910,    by    the    Myron    C.    Clark    Publishing    Co.       All    Rights 
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piping  was  vicious  and  pipe  leaks  and  pump 
troubles   added   to  the  complications. 

.At  this  point  it  may  be  noted  that  ventila- 
tion was  a  considerable  source  of  trouble 
throughout  the  land  tunnel  work  in  particu- 
lar. Prostrations  from  smoke  and  gas  result- 
ing from  blasts  were  frequent.  One  remedy 
for  this  was  in  the  use  of  time  fuses,  by  which 
the  number  of  trips  into  the  heading  to  fire 
the  several  rounds  was  reduced  from  four 
to  two.  The  main  resort,  however,  was  to 
provide  a  ventilating  system  which  in  some 
respects  was  rather  novel.  .\t  intervals  along 
the  tunnel  8-in.  holes  were  drilled  and  cased 
using  ordinary  well  drilling  methods.  These 
holes  were  connected  up  at  the  surface  with 
blowers  piped  both  to  exhaust  from  the  tun- 
nel or  to  force  air  into  it,  and  after  blasts  they 
were  operated  first  in  exhaust  to  draw  the 
smoke  away  from  the  immediate  heading  and 
then  reversed  so  as  to  blow  air  into  the  tunnel 
and  force  the  smoke  out  of  the  shafts. 

Considering  the  difficulties  encountered  in 
the  Buffalo  tunnels,  the  records  made  were 
very  good.  The  record  of  the  final  6  months 
on  the  lake  tunnel  was  particularly  good.  In 
a  measure  at  least  this  favorable  showing 
can,  we  think,  be  credited  to  the  system  of 
bonuses  and  penalties  by  which  the  payment 
cf  the  men  was  regulated.  The  bonus  system 
was  first  applied  only  to  the  drill  runners, 
helpers  and  heading  foremen  and  was  based 
on  the  linear  foot  of  advance.  The  average 
week's  work  was  set  at  .55  ft.,  and  for  every 
foot  beyond  this  the  foreman  was  given  a 
bonus  of  50  cts.,  the  runners  a  bonus  of  30 
cts.  and  the  helpers  a  bonus  of  20  cts.  When 
the  three  drill  shift  plan  of  work  was  adopted 
the  bonus  system  was  extended.  In  the  new 
bonus  scheme  all  the  men  were  taken  in,  in- 
cluding muck  foremen  at  30  cts.  and  muckers 
at  10  cts.  per  foot.  Motor  men.  lock  tenders, 
switchmen,  cage  men  and  top  men.  electri- 
cians, pipe  fitters,  etc.,  were  all  included.  The 
concrete  men  were  paid  a  bonus  on  all  over 
66  ft.  progress  per  week.  It  was  found  desir- 
able to  give  the  motor  men  a  bonus  on  both 
concrete  and  on  excavation  progress,  or  else 
they  would  favor  one  gang  at  the  expense  of 
the  other.  To  prevent  one  shift  from  leaving 
the  work  in  such  shape  as  to  delay  the  next 
shift  a  penalty  plan  was  introduced.  This 
penalty  was  1  ft.,  6  in.,  and  3  ins.  for  delays 
of  1  hour,  30  minutes  and  15  minutes,  re- 
spectively, taken  off  the  progress  of  the  gang 
causing  the  delay  and  added  to  the  proeress 
of  the  gang  delayed.  It  was  found  that  this 
penalty  scheme  quickened  things  up  wonder- 
fully and  when  it  was  well  established  the  de- 
lays would  not  average  .30  minutes  a  month. 


.A  record  for  speed  of  construction  has  been 
established  in  the  erection  of  the  Manufac- 
turers' Home  building,  Vancouver.  The 
structure  was  put  up  from  the  water's  edge  to 
a  height  of  103  ft.  in  118  days.  There  are 
about  14,-500  sq.  ft.  of  floor  area  per  floor. 
The  floors  are  designed  to  carry  a  live  load  of 
175  lbs.  per  sq.  ft.,  the  concrete  slabs  being 
carried  on  shallow  concrete  beams  and  gird- 
ers, which  are  in  turn  carried  by  hexagonal 
columns  heavily  reinforced  to  cut  down  their 
sizes  to  a  minimum.  The  entire  floors  were 
finished  as  the  work  progressed  from  floor  to 
floor  and  were  i:nmediately  covered  with  lake 
sand  to  protect  them  from  being  marred.  The 
building  piers  rest  on  clusters  of  piles;  the 
largest  columns  in  the  basement  are  28-in. 
hexagons:  the  smallest  columns  in  the  last 
story   lO-iii    square. 
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CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Fill   Dams  with  Hollow  Core  Walls. 

BY    FRANK    B.    GILERETH. 

The  salient  features  of  a  fill  dam  as  a  type 
are,  its  range  of  adaptability,  the  utilization 
of  available  materials  and  the  ease  and  econ- 
omy of  construction.  Any  new  features  which 
add  to  the  advantages  of  this  important  class 
of  dams  are  worthy  of  consideration. 

The  center  core-wall  type  of  fill  dam  is 
the  one  in  most  general  favor  due  in  part 
to  the  ease  and  economy  of  construction,  not- 
withstanding the  fact  that  the  weight  of  the 
reservoir  fill  is  partly  lost  through  submerg- 
ence. Solid  center  core-walls  have  been  con- 
structed of  generous  dimensions  which  were 
expected  to  provide  ample  provision  against 
leakage  and  regardless  of  this  fact,  leakage 
too   frequently   does  occur. 

In  localities  where  the  run-off  for  water 
supply  is  scarce  or  intermittent,  any  leakage 
through    a    reservoir    dam,    however    small,   is 


greater  base.  The  enlarged  section  of  the 
core  also  reduces  the  amount  of  necessary  fill 
without  sacrificing  any  features  of  design, 
due  to  the  resultant  of  force  on  the  sloping 
reservoir  face  falling  more  within  the  base  of 
the  core. 

The  rear  wall  of  the  core  is  constructed  to 
receive  the  rock  pressure  only  which  is  trans- 
mitted to  the  reservoir  wall  which  in  turn  is 
designed  for  both  strengtli  and  impermeabil- 
ity. The  division  walls  crossing  between  the 
core  walls  are  arranged  so  as  to  divide  the 
interior  into  compartments  which  are  pro- 
vided with  separate  drainage  to  conduct  any 
leakage  away  from  the  core  and  lower  fill, 
and  thereby  avoid  Hooding  of  the  interior  of 
the  core. 

The  increased  size  and  shape  of  the  hollow 
core  is  a  feature  in  the  strength  of  the  dam 
for  the  materials  are  placed  where  they  serve 
to  the  best  of  advantage  as  to  the  practica- 
bilitv  of   the   entire   structure. 


more  universal  in  application  than  any  other 
type  of  dam  and  the  hollow  core  fill  dam 
increases  the  practicability  of  this  important 
class  of  structures. 


The  Design  of  Footings  of  Reinforced 
Concrete. 

BY    FR.\NK    H.    C.\RTER.* 

The  introduction  of  reinforced  concrete  has 
somewhat  changed  the  design  of  footings,  as 
•  the  following  discussion  will  show.  Because 
uf  the  ease  with  which  steel  may  be  varied  in 
Its  distribution  through  the  bottom  of  rein- 
forced concrete  footing  new  assumptions  or 
methods  of  computation  are  naturally  sug- 
gested in  designing  such   footings. 

It  is  no  longer  desirable  or  perhaps  even 
permissible  to  take  moments  about  the  edge 
of  the  column  base  and  to  design  the  foot- 
ing as  a  cantilever,  a  custom  formerly  quite 
common  among  some  engineers  for  footings 
with   I-beam  grillage. 

By  taking  moments  about  the  center  of  the 
footings,  assuming  an  even  distribution  over 
the  whole  base,  the  following  expression  is 
easily  derived  for  maximum  moment  at  the 
center  of  the  footing: 
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a  serious  one  in  loss  of  revenue.  When  leak- 
age does  occur  through  a  solid  core  fill  dam, 
the  location  of  the  leak  cannot  be  definitely 
determined  for  the  position  of  the  fill  which 
covers  the  core  of  the  dam  makes  that  part 
of  the  dam  inaccessible  and  the  means  for 
repair  are  slight  and  an  expense  which  at  the 
time  is  too  great  to  warrant  immediate  at- 
tention. 

To  meet  this  condition  and  to  provide  ac- 
cess to  the  vital  portion  of  the  dam  there  is 
designed  a  type,  the  Hollow  Core  Fill  Dam. 
wherein  the  core  is  made  hollow,  that  is,  of 
two  walls  cross-braced  with  division  walls 
with  means  for  access  to  the  interior  of  the 
core  thus  formed.  This  hollow  feature  per- 
mits of  an  inspection  of  the  interior  of  the 
core  and  to  the  seal  of  the  core  along  the 
foundation.  By  this  method  of  construction 
the  conditions  of  the  interior  of  the  struc- 
ture is  always  known  and  any  defect  can 
be  definitely  located,  and  if  leakage  does  oc- 
cur at  the  seals  or  through  the  core  wall, 
repair  of  the  defect  is  possible.  The  hollow 
feature  can  be  constructed  to  any  part  of  the 
height  of  the  core  wall  making  the  upper  por- 
tion of  the  core  solid  and  the  lower  portion 
hollow,  thereby  allowing  access  to  that  por- 
tion of  the  dam  which  is  subjected  to  the 
greatest  pressures,  and  resulting  in  a  com- 
bined solid  and  hollow  core-wall. 

The  small  extra  cost  of  hollow  construc- 
tion of  the  core  is  offset  by  the  advantages 
of  making  the  critical  part  of  the  dam  open 
to  inspection  and  repair  and  in  addition 
thereto  it  has  an  increased  strength  and  sta- 
bility of  core,  due  to  the  enlarged  shape  and 


In  localities  where  the  country  is  extremely 
arid  the  torrential  run-off  has  been  phenom- 
enal and  a  present  condition  is  not  a  cri- 
terion of  possible  conditions.  Wasteways  be- 
come blocked  and  even  with  open  bays  and 
the  counteracting  effect  of  the  reservoir  above, 
with  water  near  the  high  water  level,  a 
cloud  burst  or  the  failure  from  a  reservoir 
above  places  all  computations  of  possible  dis- 
charge as  nothing  and  any  feature  which  adds 
to  the  strength  and  safety  of  this  class  of 
dams  is  tn  be  desired.  K  dam  is  a  structure 
which  should  be  built  for  the  life  of  the  reser- 
voir and  scarcely  any  dam  is  constructed 
which  does  not  have  a  community  interest  be- 
low it  and  this  interest  should  be  granted  all 
the  protection  possible  against  disaster  from 
failure  of  the  dam. 

In  localities  where  the  water  supply  is 
abundant  the  question  of  leakage,  while  not 
one  of  direct  revenue,  is  one  that  should  be 
avoided.  In  a  reservoir  fill  dam  a  continual 
leakage  is  a  detriment  and  in  this  type  of 
dam  only  a  bottle  tight  condition  should  be 
considered.  Permissible  leakages  due  to  hy- 
drostatic pressures  do  not  apply  to  this  class 
of  dams. 

Fill  dams  have  a  wider  range  of  applica- 
tion than  any  other  type,  being  suited  as  an 
adjunct  to  a  constructed  overflow  type,  or 
where  the  foundations  will  not  permit  of  a 
structure  of  great  weight;  where  the  mate- 
rials of  construction  at  hand  are  not  suited 
to  another  type  of  dam;  where  the  site  is  re- 
mote from  transportation  and  when  the  fea- 
ture of  economy  of  construction  is  all  im- 
portant.     These    features    make    the    fill    dam 
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Assuming  again  an  even  distribution  over 
the  whole  of  the  footing  also  that  the  lines  of 
division  between  what  mav  be  termed  the  two 


"principal  beams"  on  the  bottom  of  the  foot- 
ing are  the  main  diagonals  of  the  rectangle  or 
square  comprising  the  outline  of  the  footing, 
the  following  expression  is  deduced : 
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outline    of    tin-    l..unns   and   the   side   of   the 
principal    beam.'      T,,   transfer   this   load   to 
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Where  //  =  load  m  lbs.  per  sq.  ft.  on  the 
bottom  of  the  footing,  a  =  projection  beyond 
column  base,  and  b  =  width  of  column  base 

the  ■•principal  beams"  of  the  footing  rein- 
forced from  A  to  A  and  from  B  to  B,  each 
of  a  width  equal  to  one  side  of  the  column 
base  according  to  the  second  assumption  must 
carry  the  ■'load"  on  the  bottom  between  the 
main   diagonal   of  the   rectangle   enclosino-  the 


-    A 


Fig.  2. 


the  principal  beam  it  may  be  assumed  that 
one-half  the  load  per  sq.  foot  011  each  of  the 
four  small  rectangles  A— .^  is  carried  to  the 
nearest  principal  beam,  and  the  moment  in 
that  part  may  be  computed  as  though  each 
part  were  a  cantilever  with  the  hall   load. 

The  greatest  shear  is  of  course  at  the  peri- 
meter of  the  column  base  and  is  the  load  per 
sq.  ft.  on  the  bottom  of  the  footing  times  the 
area  on  the  part  of  the  footing  projecting  be- 
yond the  edges  of  the  column  base.  Provision 
for  the  shearing  stresses  may  be  made  by  rein- 
forcing with  bent  rods  or  stirrups  or  a  com- 
bination of  the  two.  Particular  attention  must 
be  paid  to  the  high  bond  stresses  on  the  peri- 
meters of  the  reinforcing  rods  and  in  some 
cases  more  rods  will  have  to  be  added.  De- 
formed bars  or  bars  with  some  form  of  me- 
chanical bond  are  generally  required  in  foot- 
ings on  account  of  these  excessive  bond 
stresses. 


EAR    TH      AND      ROCK      SECTION 


Construction  Methods  and  Organization 

in  Constructing  the  Buffalo  Water 

Works  Tunnel. 

Plans  developed  in  1906  for  the  improve- 
ment of  the  water  supply  of  Buffalo,  N.  Y., 
involved  the  construction  of  a  rock  tunnel' 
6,60u  ft.  long,  under  Lake  Erie  and  from  its 
shore  end  a  land  tunnel  4,300  ft.  long  connect- 
ing with  the  present  city  pumping  station. 
Subsidiary  works  were  an  intake  at  the  outer 
end  of  the  lake  tunnel  and  a  pumping  sta- 
tion at  its  shore  end.  This  article  describes 
and  illustrates  the  tunnel  construction.  All 
the  work  was  done  by  contract  by  the  Buffalo 
Dredging  Co..  Buffalo,  X.  Y.,  with  C.  H. 
Hollingsworth.  superintendent,  who  has  fur- 
nished the  matter  from  which  this  article  has 
been   prepared. 

General  Structural  Features. 

The  old  pumping  station  of  the  Buffalo 
water-works    was    located    on    the    east    bank 
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Fig.    1 — Cross    Section    of    Lake    Tunnel, 
Buffalo     Water-Works. 

of  the  Xiagara  River  at  the  end  of  a  short 
intake  tunnel  extending  out  under  the  river. 
This  old  intake  is  to  be  abandoned,  but  the 
pumping  station  is  retained  and  is  connected 
with  the  new  pumping  station  by  the  land 
tunnel  mentioned  above.  Shaft  1  is  located 
at  the  old  pumping  station.  Shaft  3  is  located 
at  the  new  pumping  station  and  Shaft  2  mid- 
way between  the  two  stations.  From  Shaft  3 
the  lake  tunnel  extends  out  to  the  new  intake 
crib. 

—  The  section  of  the  land  tunnel  is  shown  by 
Fig.  1  and  that  of  the  lake  tunnel  by  Fig.  2. 
T  ^  reinforcement  of  the  floor  lining  is  to  be 
nk..ed.     Both  tunnels     are     through     rock;   a 

jjimestone  in  nearly  horizontal  layers,  some 
soft   and   others   very   hard,   interspersed   with 


frequent  thin  strata  of  flint  This  horizontal 
stratification  of  the  rock  caused  some  trouble 
in  drilling  and  blasting  as  will  be  described 
later.  In  addition  the  rock  carried  water  in 
places  and  in  other  places  developed  very 
troublesome  sulphurous  gases.  For  the  most 
part  driving  and  lining  had  to  be  done  un- 
der compressed  air. 

Shaft  3  and  Lake  Tunnel. 

Nearly  the  entire  length  of  the  lake  tunnel 
and  some  1,970.8  ft.  of  the  land  tunnel  were 
driven  from  Shaft  3.  The  shaft  sinking  and 
lake  tunnel  work  only  are  described  under  this 
heading. 

SHAFT  3. 
This  main  shaft  was  located  in  what  at  the 
time  of  beginning  it  was  Lake  Erie,  being  in 
about    7    ft.    of    water   and   400   ft.    from   the 
shore.     As  shown   by  Fig.   3,  the  new   pump- 
ing plant  was  to  be  located  between  it  and  the 
shore  line  and  the  whole  area  for  about  1.200 
ft.  along  the   water   front  and   to   1.50    ft.,  be- 
yond the  shaft  was  to  be  filled  to  a  height  of 
about  G  ft.  above  water  level  with  spoil  from 
the   tunnels.      A    concrete    retaining   wall,  ran 
along  the  lake  side  of  the  area  and  this  was 
built   in   1907.     The  site  of  the  pumping  sta- 
tion   was    partly    excavated    and    the    material 
used  to  make  a  road  from  the  shore  to  near 
the    shaft.      A    timber    crib   32    ft.    square   of 
12xl2-in.  timbers,  was  partly  constructed  and 
floated    to    the    site    of    the    shaft    and    there 
finished   and   sunk  by  weights  at  the  corners. 
The   interior  of  the  crib   was  then   excavated 
with    an    orange    peel    bucket    operated    from 
a    derrick   boat   until   the   crib   had   settled   to 
within    about   2    ft.   of   rock,    where   it   struck 
hard  gravel.     The  crib  was  then  pumped  out 
and  braced  inside  with  diagonals  spaced  2   ft. 
vertically,    making    the    interior    octagonal    in 
shape,  with  12  ft.  sides.     Short  pieces  of  6-in. 
sheet    piling    were    driven   inside   through    the 
gravel  fo  rock,  the  gravel  was  excavated  and 
a  strip  of   waling  w'as  run  around  inside  the 
sheet   piling  at   rock  surface. 

When  the  rock  was  cleaned  off  it  was  found 
to  be  nearly  level  and  a  test  hole  was  started. 
This  hole  developed  the  fact  that  there  w-as  a 
water  seam  about  1  ft.  below  the  surface  from 
which  the  water  spouted  up  through  the  hole 
nearly  as  high  as  the  lake  surface.  It  was 
decided  to  try  to  plug  this  seam  by  grout- 
ing; four  holes  were  drilled  around  the  shaft 
area  and  2-in.  pipes  with  valves  were  put  in. 
.As  the  covering  of  the  seam  was  light  the 
pipes  were  carried  above  lake  level  and  Me 
crib  was  allowed  to  fill  with  water.  A  pump 
was  connected  to  each  pipe  and  grout  was 
pumped  in  and  allowed  to  set  for  2  days,  and 
at  the  end  of  this  time  a  drill  hole  showed 
the  seam  to  be  closed.  When  excavation  was 
begun  1%  ins.  of  solid  cement  was  found  to 
fill  the  seam.  Two  other  seams  were  met  and 
closed  by  grout ;  when  the  bottom  was  reached 
at  a  depth  of  70  ft. — 24  ft.  in  sand  and  46 
ft.  in  seamy  rock — a  30-gal.  per  minute  pump 
handled  all  the  water. 


The  shaft  was  designed  to  be  14x13  ft.  out- 
side with  a  12-in.  concrete  lining,  but  in  order 
to  have  plenty  of  room  it  was  excavated  17x 
16  ft.  '  In  sinking  the  drillers  worked  one 
shift  and  the  muckers  worked  the  next  shift 
The  arrangement  of  drill  holes  used  is  shown 
by  Fig.  4.  The  procedure  was  as  follows : 
The. first  night  the  drill  gang,  consisting  of 
1  foreman.  4  runners.  4  helpers  and  1  nipper, 
drilled  the  10  cut  holes  and  a  relieving  hole 
at  each  end  and  if  there  was  time  one  or  two 
side  holes  were  drilled.  In  the  morning  they 
loaded  and  fired  the  cut  and  at  7  a.  m.  the 
muckers  started.  As  the  cut  did  not  make 
as  much  muck  as  the  side  round  there  was 
time  in  this  shift  to  load  and  fire  any  side 
holes  that  had  been  drilled  and  to  muck  out 
this  material  also.  The  second  night  the  drill 
gang  drilled  the  12  side  holes  and  fired  them 
in  the  morning.  To  drill  the  side  round  a 
rough  staging  of  timbers  and  planks  had 
to  be  laid  over  the  cut  since  all  drills  were 
tripod    mounted.      By    using    10-ft.    steel    the 
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Fig.   2 — Cross   Section   of    Land    Tunnel, 
Buffalo    Water-Works. 


cuts  and  sides  round  usually  squared  up  a 
depth  of  about  8  ft.,  making  a  daily  average 
of  4  ft.  The  46  ft.  of  rock  canie  out  in 
exactly  2  weeks  outside  of  the  time  taken  to 
grout  the  three  water  seams.  The  muck  was 
hoisted  in  buckets  and  dumped  around  outside 
the  crib.  At  about  6  ft.  above  the  bottom  of 
the  shaft  a  17x20x12  ft.  pump  chamber  was 
excavated  on  each  side. 

As  soon  as  the  shaft  was  bottomed  work 
was  begun  north  on  the  land  tunnel  heading 
and  south  on  the  lake  tunnel  heading,  but 
water  being  struck  as  described  further  on  ex- 
cavation was  stopped  to  install  bulkheads  and 
air  locks  and  a  sh.it t  pumping  plant  and  a 
shaft  hoisting   plant. 

I,.\KE    TU.VNEI, 

The  heading  fpr  the  lake  tunnel  was  car- 
ried 3-50  ft.  without  air  when  a  slab  fell  from 
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the  roof  disclosing  a  G-in.  water  seam,  and 
work  was  stopped  to  install  compressed  air 
and  the  shaft  plant  as  just  mentioned.  A 
bulkhead  of  concrete  .5  ft.  thick  was  built  and 
provided  with  a  6%x20  ft.  material  lock,  a 
3%.\lo-ft.  emergency  lock  and  pipes  for  vari- 
ous services.  When  the  compressed  air  was 
turned  on  it  escaped  so  freely  that  pressure 
could  not  be  secured  or  maintained. 

Water  Troubles. — The  water  seam  just  men- 
tioned appeared  first  about  1  ft.  above  the  roof 
grade  and  reached  horizontally  across  the  tun- 
nel. This  seam  dipped  about  1  ft.  in  100  ft., 
and  as  the  e.xcavation  proceeded  it  was  cut 
through  leaving  an  exposed  edge  on  each  side 
of  the  tunnel  ranging  from  %  to  1  in.  wide. 
As  the  plant  was  not  ready  for  putting  in  the 
concrete  lining,  by  which  means  the  seams 
could  be  closed  up  close  behind  the  e.xcava- 
tion, it  was  decided  to  drive  a  bottom  head- 
ing below  the  grade  of  the  seam  until  the 
concreting  plant  could  be  installed.  This  bot- 
tom heading  was  made  7   ft.  high  and  15  ft. 


The  stages  consisted  of  r2xr2-in.  side  sills 
carrying  12xr2-in.  posts  2  ft.  apart  which  sup- 
ported 12xl2-in.  wall  plates.  .Across  these 
wall  plates  there  was  laid  a  flooring  of  12x12- 
in.  timbers.  The  total  height  of  the  stage  was 
such  that  a  space  of  6  to  12  ins.  was  left  be- 
tween its  top  and  the  roof  of  the  bottom 
heading.  This  space  or  clearance  was  so 
small  that  wh'en  the  rock  was  shot  down  its 
drop  was  not  great  enough  to  injure  the  plat- 
form, and  yet-  it  was  sufficient  to  avoid  danger 
from  the. shock  of  the  blast,  which  would  have 
destrovcd  timber  placed  close  against  the  rock. 
Three' 8-hour  shifts  of  drillers  were  worked, 
shifting  from  one  stage  to  the  other  whde 
by  means  of  the  two  sections  of  each  stage 
the  muck  gang  could  shift  the  working  plat- 
forms ahead  as  fast  as  necessary.  It  may  be 
noticed  that  when  the  upper  half  of  the  tun- 
nel section  was  taken  down  the  seam  was 
found  completely  closed  by  the  grout. 

Excavation  continued  as  described  and  with- 
out   incident   until   the   top  section   had  been 


that  the  grouting  did  not  close  permanently 
the  seams  and  water  came  into  the  tunnel 
between  the  heading  and  the  concrete  lining. 
About  this  time  several  feet  of  the  widest 
seam  became  exposed  and  as  an  experiment 
a  hole  was  run  horizontally  directly  into  the 
seam,  and  was  grouted.  To  the  surprise  of  all 
it  closed  the  seam  completely.  Thereafter 
this  operation  was  repeated  as  fast  as  the 
seam  was  exposed  until  at  a  distance  of  1,800 
ft.  from  Shaft  3  the  seam  dipped  below  the 
tunnel  floor;  the  remainder  of  the  tunnel  with 
23  to  25  lbs.  of  air  pressure  was  entirely  dry. 
If  the  pressure  dropped,  however,  leaks  from 
small   seams  appeared. 

With  the  beginning  of  the  dry  tunneling  a 
fi.xed  plan  of  excavation  and  concreting  could 
be  and  was  developed.  Before  describing  this 
plan  a  word  should  be  said  regarding  the  rock 
encountered.  At  about  1,000  ft.  from  Shaft  3 
the  rock  ran  from  a  firm,  hard  but  good  drill- 
ing limestone  into  a  belt  of  black  flint  about 
18  ft.  thick,  running  with  a  slight  dip  toward 
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Fig.   3 — General    Lay-Out    Plan   at   Shaft  3,    Buffalo  Water-Works  Tunnel. 


wide  and  was  extended  about  500  ft.,  until  its 
roof  reached  to  within  about  1  ft.  of  the 
seam.  Work  was  then  stopped  and  from  the 
upper  corners  of  the  heading  holes  were 
drilled  upward  piercing  the  seam.  These  holes 
were  spaced  about  30  ft.  apart  along  the  head- 
ing and  each  was  fitted  with  a  short  piece  of 
2-in.  pipe  provided  with  a  stop  cock.  A  grout 
pump  was  connected  with  each  pipe  in  turn 
and  grout  was  pumped  into  the  seam  until  it 
was  closed ;  a  1 :2  cement  and  sand  grout  was 
used  except  where  the  seam  was  very  thin  and 
here  neat  cement  grout  was  used.  Meantime 
additional  compressors  and  the  concreting 
plant  had  been  installed  and  work  had  been 
begun  concreting  the  lining.  The  heading 
gang  was  then  taken  back  to  the  starting 
point  of  the  bottom  heading  and  put  to  break- 
ing down  the  upper  half  of  the  tunnel. 

Timber  platforms  or  stages  were  used  in 
taking  out  the  top  heading;  there  were  two 
of  these  and  each  was  built  in  two  sections. 


removed  as  far  as  the  end  of  the  previously 
driven  bottom  heading,  then  a  new  series  of 
water  troubles  developed.  First  an  attempt 
was  made  to  take  out  a  top  heading  shallow 
enough  to  keep  its  floor  some  2  ft.  above  the 
seam,  after  which  holes  could  be  drilled  in 
the  bench  which  would  pierce  the  seam  and 
permit  it  to  be  grouted.  In  blasting,  however, 
the  rock  would  break  or  crack  down  to  the 
seam  and  this  left  so  many  openings  that 
grouting  was  impracticable.  The  next  plan 
was  to  drill  long  holes  in  from  the  face  and 
"looking  down"  enough  to  pierce  the  seam 
well  ahead.  Two  such  holes  were  drilled,  one 
on  each  side  of  the  heading  and  each  about 
15  ft.  long,  and  when  grouted  they  would 
permit  two  or  three  shots  to  be  made  with- 
out trouble.  Then  the  operation  had  to  be 
repeated.  This  was  slow  work  and  as  the  dip 
of  the  seam  carried  it  lower  down  it  was  hard 
to  reach  with  the  grout  holes  more  than  8  to 
10   ft.   ahead  of  the   face.     .\lso  it  developed 


the  intake,  and  on  top  of  this  was  found  an 
extremely  hard  limestone  in  strata  from  6  to 
18  ins.  thick  interspersed  with  strata  of  the 
black  flint.  This  flint  was  so  hard  that  it 
would   readily  cut  glass. 

Drilling  Methods. — The  general  method  of 
excavation  was  to  drive  a  full  width  (15  ft.) 
top  heading  9  ft.  high  and  then  remove  the 
remainder  of  the  section  as  bench.  Numerous 
different  arrangements  of  holes  were  tried  but 
the  arrangement  finally  adopted  was  that 
shown  by  Figs.  5  and  6.  It  would  have  been 
easier  in  drilling  the  heading  to  have  em- 
ployed two  side  rounds  instead  of  one  as 
shown,  or  else  to  drill  reliever  holes  between 
the  cut  and  side  rounds,  but  while  the  ad- 
vance might  have  been  slightly  more  per  shot, 
the  disadvantages  were  considered  numerous, 
including  the  use  of  more  powder  with  the 
consequent  additional  amount  of  smoke,  he 
greater  time  taken  to  fire  the  heading  :  d 
the  much  greater  time  taken  to  drill  the  he; 
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ing.  The  last  two  reasons  wire  important  as 
it  was  desired  to  have  one  drilling  shift  com- 
plete the  sitting  up,  drilling  and  firing  one 
round  in  its  day  of  8  hours.  With  the 
heading  drilled  as  illustrated  it  was  necessary 


0        4- 


-Ai 


:z-^     o     o.-  r--_-_-_"J5 


<Z.-Z--ZZD 


3         -|  -  <rrrr-_--D  crrrj-^_-_-_-_-p 

""^1  :  '■  ; 

-  4  -  i--- ------J  L-_-_-_-j-_-r.-ii 


3-^- 


9-0- 


<-3-f- 


W 


// 
// 


1| 
II 
II 

I'l 
II 
|l 
II 
|l 


I 


Fig.  4 — Plan   and   Section   of   Drill    Hole   Ar- 
rangement  in   Sinking   Shaft  3. 

to  place  the  holes  very  carefully  and  several 
alleged  heading  foremen  came  to  grief,  some 
of  them  getting  as  little  as  2%  ft.  advance 
with  one  round  of  8-ft.  holes.  The  general 
average,  however,  with  8-ft.  holes,  which  were 
actually  7  to  7%  ft.  deep,  was  from  5  to  6% 
ft.  in  the  very  hard  rock  and  from  6  ft.  up 
in  the  limestone. 

The  bench  was  taken  out  with  two  rows 
of  four  holes  across  the  tunnel  with  the  rows 
about  3  ft.  apart.  These  holes  were  usually 
drilled  a  foot  or  more  below  the  floor  of  the 
tunnel. 

Organization  and  procedure  in  the  drilling 
work  may  be  summarized  as  follows :  Before 
putting  on  air  two  10-hour  shifts  were  worked 
and  good  progress  was  made  with  the  drill- 
ing but  the  mucking  ran  behind.  At  first  after 
air  pressure  was  turned  on,  three  8-hour  shifts 
were  worked  but  the  third  drilling  shift  did 
little  more  than  get  in  the  other's  way.  Later 
two  8-hour  full  shifts  and  one  8-hour  split 
shift  were  used  in  drilling  with  three  shifts 
of  muckers.  With  this  last  arrangement  the 
procedure  was  about  as  follows : 

The  day  shift  of  drillers  consisting  of  1 
foreman,  i  runners  and  -4  helpers  in  the  head- 
ing and  of  1  runner  and  1  helper  on  the  bench, 
went  on  at  8  a.  m.,  tinding  the  heading  all 
mucked  out.  This  shift  set  up  its  colurnns, 
drilled  its  round  of  holes  and  usually  fired 
its  first  shot  about  3:45  p.  m.  The  day  drill 
and  muck  gangs  then  went  out  and  at  4  p.  m. 
the  split  drill  gang  and  the  4  o'clock  muck 
gang  came  on.  The  split  drill  gang  consisted 
of  2  runners  and  2  helpers,  and  they  and  the 
heading  foreman  finished  firing  the  holes 
drilled  by  the  day  shift.  After  an  interval  of 
10  to  l.j  minutes'  after  the  last  shot  the  split 
drill  gang  and  4  o'clock  muck  gang  went  into 
the  heading;  the  drill  gang  worked  until  8  p. 
m..  and  it  was  their  task  to  have  the  heading 
cleaned  for  setting  up  the  drills  by  that  time 
and  to  see  that  the  muckers  brought  in  the 
columns,    foot  blocks   and   machines   ready   to 


set  up.  At  8  p.  m.  the  night  drill  gang  came 
on,  set  up,  drilled  a  round  and  fired  the  first 
shot  by  4  a.  m.,  when  it  went  out  and  the 
split  gang  came  on,  finished  firing  and  cleaned 
up  for  the  day  drill  gang,  working  4  hours  or 
until  8  a.  m.  The  4  o'clock  mucking  gang 
worked  till  12  midnight,  when  the  night 
mucking  gang  came  on,  worked  til!  4  a.  m., 
then  went  to  lunch,  while  the  split  drill  gang 
was  firing,  and  returned  to  finish  the  shift 
quitting  at  8  a.  m.  This  system  was  operated 
from  September.  1908,  to  October,  1909,  with- 
out once  failing  to  drill  a  round  and  begin 
shooting  on  the  same  shift.  The  orders  were 
to  get  in  a  round  and  start  shooting,  may  be 
a  G-ft.  round,  may  be  an  8-ft.  round,  but  fin- 
ish and  shoot  anyway.  The  chief  trouble  was 
in  firing.  With  ordinary  explosives  the  pro- 
cedure was  as  follows : 

The  entire  heading  and  bench  were  loaded 
and  the  cut  and  first  round  on  the  bench 
were  fired  first.  The  other  e.xplodcr  wires  had 
been  tucked  into  the  holes.  If  the  cut  did  not 
come  clean,  which  it  usually  did  not  when 
put  in  properly,  the  bottoms  of  the  cut  holes 
were  reloaded  and  fired  with  the  second 
round  on  the  bench.  Then  the  men  went 
back  the  third  time  and  mucked  out  the  bot- 
tom side  round  holes  and  fired  the  side  round. 
Finally  they  went  back  and  connected  up  the 
dry  holes.  All  shooting  was  done  with  a 
special  shooting  circuit  of  two  No.  14  copper 
weather-proof  wires  carried  on  the  opposite 
side  of  the  tunnel  from  the  lighting  circuit 
and  running  from  a  point  about  50  ft.  back 
of  the  bench  to  a  switch  box  in  the  concret- 
ed tunnel.  This  box  was  kept  locked  and  a 
flexible  connection  was  run  across  the  tunnel 
to  a  plug,  in  the  lighting  circuit.  The  flexible 
connection  was  low,  being  only  3  to  3Vz  ft. 
above  the  floor,  and.  of  course,  was  usually 
disconnected  and  coiled  around  the  shooting 
box.  Because  of  the  connection  being  across 
tunnel  and  so  low  it  was  impossible  to  leave 
it  in  without  noticing  it  and  the  passing  of 
cars  continually  between  firing  periods  en- 
sured the   connections  being  kept   broken.    In 
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Fig.   S^EIevatlon    of    Drill    Hole    Arrange- 
ment  in    Driving    Lake   Tunnel. 

addition  the  switch  had  to  be  open  to  per- 
mit the  locking  of  the  box.  The  shooting  box 
was  kept  500  to  750  ft.  back  from  the  working 
face  and  at  the  end  of  the  shooting  line  there 
was  a  coil  of  250  ft.  of  the  double  line,  which 
was  uncoiled  day  by  day  as  the  heading 
progressed  until  the  whole  250  ft.  were  run 
out,  w-hen  the  box  was  moved  ahead  another 
250  ft. 

As  indicated,  it  required  four  shots  to  finish 
firing  the  heading  and  the  time  required  was 
from  1  to  1%  hours,  according  to  the  amount 
of  mucking  to  be  done.  The  two  rounds  on 
the  bench  could  be  shot  at  the  same  time, 
but  the  results  were  bad.  It  was  concluded  to 
try  electrical  time  exploders  and  a  small. lot 
of  what  are  known  as  first  delay  action  ex- 
ploders was  purchased.  They  worked  well 
and  an  order  was  placed  for  a  large  number 
of  first  and  second  delay  action  exploders. 
When  these  came  several  trial  shots  were 
made    in    the    heading   and    good    results    ob- 


tained, but  the  trouble  was  that  unless  the  cut 
came  clear  the  first  time  a  poor  shot  resulted. 
On  the  other  hand,  when  the  cut  holes  came 
close  together  in  the  bottom  the  cut  came 
clean,  but  left  too  much  ground  for  the  side 
round  to  break.  Finally  the  following  plan 
was  adopted  and  used  from  about  May,  1909, 
to  the  completion  of  the  work. 

On  the  bench  the  first  round  was  loaded 
with  ordinary'  exploders  and  the  second  with 
first  delay  exploders,  which,  while  the  current 
went  to  them  at  the  same  time  detonated 
about  1/10  to  1/20  second  later  than  the  ordi- 
nary exploders.  The  cut  holes  in  the  heading 
were  loaded  with  ordinary  exploders,  the  side 
round  with  first  delay  exploders  and  the  dry 
holes  with  the  second  delay  exploders.  The  cut 
and  bench  holes  were  fired  first,  then  the  men 
went  back  and  reloaded  the  bottoms  of  the  cut 
holes  with  ordinary  exploders  and  connected 
up  these  and  the  side  round  and  dry  holes 
and  fired  them  altogether.  This  method  cut 
down  the  firing  time  from  1  to  1%  hours  to 
from  20  to  30  minutes,  and  the  results  were 
as  good  if  not  better  and  there  were  fewer 
missed  holes.  The  time  exploders  acted  very 
uniformly  and  in  the  second  shot  the  three 
detonations  could  be  heard  distinctly  in  one,- 
two,  three  order.  All  exploders  were  tested 
on  top  and  poor  ones  were  discarded.  No.  30 
Du  Pont  exploders  were  adopted  after  trying 
various  other  kinds. 

In.  the  matter  of  powder  various  experi- 
ments were  also  made.  At  first  60  per  cent 
Forcite  and  a  small  amount  of  60  per  cent 
Keystone  were  used ;  during  the  final  2% 
years  Forcite  alone  was  used.  The  amount 
used  from  time  to  time  was  varied  and  it  was 
•  found  that  the  best  charge  for  what  were 
nominally  8-ft.  holes  was  8  sticks  or  approx- 
imately 6  lbs.  With  less  than  this  amount 
the  breaking  power  was  too  low  and  with 
more  the  charge  came  too  near  the  collar  of 
the  hole  and  the  explosive  lost  its  force  there 
before  the  powder  at  the  bottom  could  prop- 
erly exert  itself.  As  8  sticks  fier  hole  and  26 
holes  made  208  sticks  to  handle  it  was  ar- 
ranged to  get  the  sticks  16  ins.  instead  of  8 
ins.  long.  This  reduced  the  number  of  pieces 
to  be  handled  just  one-half  and  it  also  re- 
duced the  amount  of  paper  which  according 
to  powder  men  makes  smoke  ■  with  8-in. 
sticks  there  were  14  wads  of  paper  separating 
the  sticks  and  w'ith  IG-in*  sticks  there  were 
only  6  wads.  The  16-in.  sticks  were  made  1% 
ins.  in  diameter.  A  trial  was  mOTe  of  90  per 
cent  gelatine  powder,  but  it  did  no  better 
than  the  60  per  cent,  the  same  quantity  was 
required  and  it  cost  about  40  per  cent  more. 

In  November,  1909,  a  change  was  'made 
from  two  full  shifts  and  a  splifc  shift  of 
drillers  to  three  full  shifts  and  this  arrange- 
ment was  continued  until  the  tunnel  was 
holed  through  in  March,  1910.     In  the  three- 


of  dreahoge  -^ 


ofHeodinj--' 

HIS 
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shift  plan,  file  heading  gang  consisted  of  1 
foreman,  4  runners  in  heading,  2  runners  on 
bench,  6  helpers  and  1  nipper.  The  8  heading 
men  mucked  out  the  heading  working  4  at  a 
time,  then  while  the  runners  set  up  the  col-, 
umns  the  helpers  went  back  and  picked  out 
their  steel,  got  their  hose,  wrenches,  valves, 
etc.  Then  all  hands  set  up  the  machines.  The 
bench  men  cleared  ofif  for  one  hole  each  and 
then  set  up  and  started  drilling,  leaving  the 
other  holes  to  be  cleared  oft  by  the  muck- 
ers. Occasionally  one  of  the  bench  men  would 
have  to  go  back  and  drill  two  or  three  trim- 
ming holes  ahead  of  the  concrete  forms,  but 
this  was  not  required  more  than  about  once  in 
300  ft.,  on  an  average.  The  bottom  had  never 
to  be  redrilled  nor  the  roof  except  at  a  few 
points  near  the  haunches  where  Little  Jap 
drills  were  used. 

The  nipper's  business  was  to  get  an  empty 
car  on  top,  get  his  steel  from  the  blacksmith 
shop,  and  load  it  on  the  car   and   see  that   it 
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Not  belonging  to  the  heading  gang,  but 
working  largely  with  it,  were  a  pipehtter  and 
an  electrician.  The  pipefitter  at  the  beginning 
of  the  shift  replaced  the  3-in.  main  air  line 
which  had  been  removed  in  order  to  shoot. 
This  usually  consisted  of  an  18  to  20-ft. 
length  with  a  ball  and  socket  joint  on  each 
end  and  of  a  -"jO-ft.  length.  The  ball  and 
socket  joints  allowed  considerable  leeway  in 
getting  onto  the  bench,  and  the  hose  ran  up 
over  the  muck  pile  into  the  heading.  Next 
the  pipefitter  looked  after  his  water  line  which 
was  "2-in.  pipe  to  the  end  of  the  concrete  lin- 
ing, 1-in.  pipe  from  there  to  the  bench,  and 
a  1-in.  hose  terminating  in  a  short  length  of 
•)4-in.  hose,  with  a  %-in.  jet  pipe,  into  the 
heading.  The  water  was  supplied  by  a  pump 
at  the  shaft  and  one  jet  furnished  enough 
water  for  all  four  drills,  as  the  rock  was  hard 
and  slow  cutting.  The  pipefitter  also  gave  the 
concrete  gang  a  water  connection  and  an  air 
connection   for  operating  the   hoists ;  kept  the 
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got  in  as  close  to  the  heading  as  possible, 
where  the  helpers  could  get  at  it.  He  also 
took  in  in  the  r»orning  enough  oil  for  the  day 
and  some  blank  nuts  for  use  as  shot.  He  usu- 
ally got  back  on  top  about  10  a.  m.,  bringing 
his  torches  up  with  him,  made  up  his  tamp- 
ing and  powder  in  a  building  apart  from  the 
main  magazine,  stopping  to  take  coffee  to 
the  men  at  noon.  About  1 :30  p.  m.  he  loaded 
his  powder*and  tamping  onto  the  powder  car, 
which  was  a  wate»proof.  insulated  tool  box 
mounted  on  rubber  springs  on  the  under- 
frame  of  a%;ar,  and  took  the  load  into  the 
heading  and  unloaded  it  on  the  side  of  the 
tunnel  opposite  to  the  light  wires,  putting  the 
powder  bo.\cs  below  and  the  bo.xes  of  tamp- 
ing on  top.  The  runners  and  helpers  took  the 
powder  frpm  the  pile  into  the  heading. 

In  the  heading  as  soon  as  a  runner  finished 
his  holes  he  and  his  helper  took  the  drill 
and  arm  ot^'  the  column  and  dropped  them  on 
top  of  the  muck  pile.  When  both  men  on 
ontL  side  were  down  they  pulled  down  the 
cohmin  and  dug  up  the  foot  block.  If  the 
ciilufnns  Vere  all  down  before  3  p.  m.  the 
men  waited  until  that  time  and  then  started 
blowing  out  the  holes,  after  which  the  light 
lines  were  pulled  out  and  the  holes  were  load- 
ed. No  liolcs  in  the  heading  and  on  the 
bench,  only  the  holes  on  the  far  side  from 
the  liglit  wires  were  loaded  until  these  wires 
had  been  pulled  back  over  the  bench.  The 
runners  always  loaded  the  holes  and  one  and 
the  same  helper  always  strung  the  lead  wires 
from  the  end  of  the  permanent  shooting  wires 
into  the  heading.  By  the  time  the  loading 
was  finished  the  gang  had  cleared  the  heading 
and  all  hands  went  back  for  the  first  shot. 
As  only  one  trip  back  into  the  smoke  was  re- 
quired, the  foreman  took  the  two  top  run- 
ners and  helpers  one  day,  the  two  bottom 
runners  and  helpers  the  ne.xt  day,  and  the 
bench  men  the  next  day.  In  going  back  the 
foreman  took  two  short  loading  sticks,  one 
man  restrung  the  lead  wires,  one  took  the 
powder,  one  the  tamping  and  one  carried  two 
shovels  .'Ks  the  air  had  been  turned  on  be- 
fore  leaving   the   heading   for   the    first    shot 


blow  pipe  extended  behind  the  bench ;  looked 
after  blow  pipe  connections  back  along  the 
tunnel ;  kept  at  least  two  extra  drills,  extra 
chuck  bolts,  valves,  etc.,  in  near  the  heading 
and  took  care  of  all  throttle  valves  which 
were  turned  over  to  him  after  the  drills  'were 
down.  At  the  end  of  the  shift  he  disconnect- 
ed the  water  and  air  lines.  On  the  end  of  the 
air  line  he  placed  a  3-in.  sleeve  bushed  down 
and  ending  in  a  1-in.  nipple.  This  was  done 
so  that  the  blow-off  could  be  left  wide  open 
in  going  back  for  the  first  shot  and  not  run 
the  air  pressure  down.  With  the  full  3-in. 
pipe  it  was  found  difficult  to  open  the  valve 
large  enough  to  give  a  good  force  of  air  into 
the  heading  and  not  so  wide  that  the  pressure 
would   run   down. 

The   electrician  was   the   first   man   into   the 
heading,   taking  one   mucker  to  help  him  put 


day  shift  as  an  example,  was  distributed  about 
as   follows : 

8;00to    8:05  a.m.,    getting    into    lioading. 
8:05  to    8:15  a.  m.,  blowing   smolie. 
8:15  to    9:15  a.  m.,  mucking  out  heading. 
a:15  to  10:30  a.  m.,  setting   up    macliines. 
10:30  to    3:00  p.  m.,  drilling   Is    7-t't.    holes. 
3:00  to    3:30  p.  m.,  blowing      out      and      loading 

holes. 
3:30  to    3:55  p.  m.,  firing. 
3:55  to    4:00  D.  m.,  blowing   out    smoke. 

Before  closing  this  account  of  the  drilling 
methods  it  will  be  of  interest  to  note  the  re- 
sults of  some  pressure  tests  made  on  the 
compressed  air  mains.  These  tests  were  made 
just  previous  to  starting  the  three  full  drill- 
ing shifts  in  November,  1900.  At  this  time 
the  working  force  was  4,300  ft.  from  the 
shaft.  A  5-in.  air  main  ran  '2,500  ft.  from  the 
compressor  house  to  the  shaft,  a  4-in.  main 
ran  down  the  shaft  and  a  3-in.  main  ran  from 
shaft  bottom  to  the  working  face.  A  gage 
was  attached  to  the  main  at  the  compressor 
house,  another  to  the  4-in.  main  at  the  shaft 
bottom  and  a  third  to  the  end  of  the  3-in. 
line,  where  the  hose  to  the  drills  connected. 
Tlie  gages  were  adjusted  to  read  alike  and 
readings  were  taken  sinniltaneously  at  minute 
intervals  for  an  hour.  At  the  compressor 
house  the  gage  registered  uniformly  130  lbs. 
That  at  the  bottom  of  the  shaft  registered  a 
pressure  ranging  from  126  to  128  lbs.  The 
gage  at  the  heading  showed  50  lbs.,  with  6 
(Irills  and  a  concrete  hoist  running  and  70 
lbs.  with  only  2  drills  running.  The  loss  in 
pressure  between  shaft  and  heading,  4,300  ft., 
thus  was  from' 33%  to  51%  lbs.,  which  showed 
conclusively  that  the  3-in.  main  was  too 
sinall.  This  main  was  consequently  changed 
to  5-in.  main  to  as  far  as  the  concrete  work 
and  from  there  3-in.  main  was  continued  to 
the  heading  terminating  in  50  ft.  of  3-in.  wire 
wound  hose  having  a  7-branch  manifold.  In 
addition  to  the  loss  caused  by  the  too  small 
pipe  there  was  a  large  amount  of  leakage  at 
the  joints  which  were  the  regulation  screw 
couplings  and  spuds.  A  special'  quick  action 
coupling  with  a  rubber  gasket  was  substituted 
with  the  result  of  both  eliminating  the  leak- 
age and  of  reducing  the  time  of  coupling  up 
from  5  to  10  minutes  to  V2  minute. 

Mucking  Methods.  — The  only  features 
which  favored  fast  mucking  were  that  the 
rock  broke  off  from  practically  smooth  hor- 
izontal seains  making  good  shoveling  and  the 
shape  of  the  tunnel  which  admitted  of  work- 
ing the  maximum  number  of  men  abreast.  At 
the  start  before  the  air  locks  were  put  in,  the 
men  mucked  into  Steubner  buckets'  set  on 
flat  cars  and  at  the  shaft  hoisted  by  derrick 
and  dumped  alongside  and  lowered.  The  haul 
in  the  tunnel  was  short,  only  400  ft.,  and  the 
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up  the  light  wires.  These  wires  were  hung  on 
s])ikes  driven  into  seams  or  on  wooden  plugs 
in  shallow  drilled  holes.  These  temporary 
light  wires  were  about  500  ft,  long,  running 
back  to  the  switch  box  inside  the  concrete 
lining.  A  short  section  of  wire  with  two 
clusters    of   three   32-c.p,    lights   was   hung   to 


return  of  the  buckets  from  the  top  was  quick. 
The  buckets  were  low  and  large  at  the  top 
and  so  easy  to  shovel  into  and  the  limestone 
broke  coarse.  Exceedingly  good  mucking  rec- 
ords were,  therefore,  made,  .\fter  the  air 
was  put  on  a  special  V-shaped  car  designed 
to  pass  the  locks  was  used ;  this  car  was  made 


each  column;  other  clusters  in  three  or  four      by  the   Atlas   Car  &  Foundi-y   Co.,   of   Cleve 
places  gave  light  to  the  muckers  and  two  more      land,  O, 


clusters  gave  light  to  the  concrete  gang.  .'\f- 
ter  the  round  was  drilled  the  electrician 
pulled  out  the  various  clusters,  coiled  up  the 
wires   and    with    the   help    of   a   mucker    took 


The  muck  below  the  bench  was  shoveled 
directly  into  the  cars  while  that  from  the 
heading  was  wheeled  out  on  overhead  run- 
ways and  dumped  into  the  cars.  The  sketches 
of  Fig.  7  indicate  the  arrangement.    The  run- 


them  back  to  a  safe  distance,  tied  up  the 
only  3  to  5  minutes  elapsed  before  getting  coils  and  covered  them  up.  Between  these  ways  first  used  were  4xI0-in.  plank  placed  on 
back  for  the  second  shot.  After  firing  the  various  duties  the  electrician  strung  perma-  6x6-in.  cross  timbers  whose  ends  were  sup- 
second  shot  one  man  took  the  surplus  powder  nent  wire,  trimmed  arc  lamps  on  top,  and  ported  by  "ladders"  set  against  the  tunnel 
on  top  to  the,  nipper  after  having  removed  looked  after  various  electrical  repairs.  sides.  These  ladders  consisted  of  two  4xO-in. 
the   exploders.                                                                     The    time    of    a    drilling   gang,    taking   the  side   pieces   connected  across  by   cap  and   sill 
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and  bored  every  8  ins.  so  tliat  movable  rungs 
of  1-in.  bolts  could  be  inserted  as  desired ;  by 
shifting  the  rungs  up  or  down  the  cross  tim- 
bers were  kept  at  one  level,  whether  the  lad- 
der stood  on  a  high  or  low  spot  of  the  floor. 
Two  rungs  were  provided  lor  each  ladder 
and  they  were  1-in.  bolts  with  nuts,  the  end  of 
the  cross  timber  rested  on  one  bolt  and  was 
wedged  down  from  the  other.  Some  jacks 
were  used  to  wedge  the  timliers  against  the 
tunnel  sides  and  so  prevent  lateral  movement. 
The  runway  was  over  the  axis  of  the  tunnel 
so  that  the  barrows  could  be  dumped  into 
the  car  on  either  side.  This  wheelbarrow 
method  worked  well  but  was  slow,  since  a 
barrow  held  only  2  cu.  ft.  and  2  men  were 
required  to  a  barrow,  and  a  car  was  substi- 
tuted. 

TIic  runway  was  replaced  by  a  portable 
track  on  which  ran  a  Vz  cu.  ytl.  rotary  dump 
car  of  18-ins.  gage.  The  track  consisted  of 
12-ft.  sections  of  35-lb.  rails  held  together  by 
three  crossplates  riveted  to  the  bottom  of  the 
rails;  the  cross  timbers  were  spaced  12  ft. 
c.  to  c.  and  the  track  sections  were  bolted 
directly  to  them.  This  trackway  reached  back 
into  the  heading  and  extended  far  enough  out 
over  the  end  of  the  bench  to  cover  two  muck 
cars  set  end  to  end  on  the  track  below.  The 
small  cars  were  operated  by  hand,  a  run 
plank  being  laid  between  rails  and  the  head- 
ing end  being  raised  8  or  10  ins.,  so  as  to 
give  a  down  grade  for  the  load.  The  cars 
were  easily  shoveled  into  and  two  car  loads 
tilled  a  muck  car.  and  while  tlie  muckers  had 
to  wait  for  the  small  car  to  be  dumped  each 
time  the  trip  seldom  took  over  30  to  45  sec- 
onds when,  as  was  usual,  the  bench  was  kept 
within  30  to  40  ft.  of  the  heading  face.  With 
the  wheelbarrows  it  took  from  about  9  a.  m. 
to  2  p.  m.  to  clear  out  the  heading;  with  the 
car  arrangement  the  work  was  finished  by  12 
m.    or    1    p.   m. 

The  muck  gang  on  the  basis  of  two  shots 
per  day  consisted  of  a  foreman  and  10  or  11 
men ;  on  the  basis  of  three  shots  per  day  it 
consisted  of  14  men.  On  first  going  in,  which 
for  the  day  shift  was  about  8:15  a.  m.,  one 
man  went  with  the  electrician  and  one  with 
the  pipe  fitter  until  they  were  done  putting  in 
piping  and  lights.  The  remainder  of  the  gang 
in  the  meantime  cleared  oft'  the  switch  and 
tracks,  loading  the  muck  into  cars  as  they 
cleaned  up.  About  8  ;45  four  men  started 
placing  the  staging  for  the  heading  car  track, 
and  by  the  time  this  was  done  the  track 
would  be  cleared  so  that  a  train  of  3  cars 
could  be  backed  in  and  mucking  the  heading 
begun.  It  usually  took  from  15  to  30  minutes 
to  put  up  the  staging.  Whenever  the  heading 
foreman  was  ready  the  entire  muck  gang 
went  back  and  brought  up  the  columns,  arms, 
drills  and  manifold  hose.  This  was  found 
quicker  than  to  send  part  of  the  men  back, 
with  the  whole  gang  with  the  muck  boss  to 
lead  them  the  whole  outfit  could  be  loaded  in 
about  2  minutes,  while  if  4  or  5  men  were 
sent  back  alone  they  would  take  an  hour.  The 
heading  machines,  when  brought  up,  were  put 
on  the  muck  pile  and  the  bench  machines  set 
one  side  out  of  the  way  of  the  muckers.  The 
usual  arrangement  was  to  work  7  men  in  the 
heading  and  1  man  on  the  car  with  5  men 
shoveling  below  and  1  man  on  the  track 
cleaning  up.  At  3  p.  m.  all  mucking  was 
stopped  and  the  staging  and  track  w^ere  taken 
nut.  while  the  holes  were  being  blown  out. 
Then  the  columns,  machines,  arms,  and  mani- 
fold were  carried  hack,  the  drills  loaded  onto 
a  car.  and  finally  all  blocking  and  tools  loaded 
and  pushed  back  and  at  3  :30  the  gang  started 
for   the   heading. 

For  some  300  ft.,  toward  the  end  of  the 
work  the  heading  was  driven  first  and  the 
bench  left  until  the  heading  had  been  holed 
through.  To  muck  this  heading  the  muck 
track  was  carried  on  an  incline  up  to  the 
heading  level  and  a  50-ft.  switch  track  laid. 
Empty  cars  were  run  in  until  the  siding  was 
filled  and  were  taken  off  one  at  a  time,  load- 
ed and  run  back  onto  the  switch  until  it  was 
full  of  loaded  cars,  when  a  train  was  made  up 
and  started  for  the  shaft.  As  soon  as  the 
heading  was  holed  through,  the  four  heading 
drills  were  put  at  work  on  the  bench  drilling 


it  completely,  but  shooting  it  only  as  fast  as 
the  muckers  could  handle  the  spoil. 

Transportation  Methods. — The  chief  prob- 
lem with  the  muck  was  getting  it  from  the 
heading  to  the  shaft  and  on  top  and  9'.)  per 
cent  of  the  lost  time  in  mucking  was  in  trans- 
portation. When  about  1,000  ft.  from  the 
shaft  a  3%-ton  storage  battery  electric  loco- 
motive was  installed  to  handle  cars  between 
the  air  lock  and  the  heading.  Except  that 
it  was  too  light  and  had  to  be  strengthened 
and  a  new  and  heavier  motor  put  in  this 
locomotive  worked  well.  This  installation 
provided  only  temporary  relief,  and  early  in 
1008  a  comprehensive  plan  for  handling  the 
muck  from  headin.g  to  dump  was  worked  out. 
This  plan  is  illustrated  by  Fig.  8  and  in  parts 
also  by  Figs.  7  and  !1. 

At  the  shaft,  leading  from  two  cages  are 
two  tracks  running  into  a  short  length  of 
single  track  from  which  diverge  double  tracks 
leading  to  within  about  40  ft.  of  the  air  lock 
where  they  converge  into  a  single  track 
through  the  lock.  This  arrangement  gave 
some  200  ft.  of  double  track  between  the 
shaft  and  the  air  lock.  All  muck  coming 
through  the  lock  w-as  run  on  one  track  and 
all  empties  and  cars  of  concrete  went  toward 
the  lock  on  the  other  track.  To  handle  these 
cars  between  lock  and  shaft  a  double  drum 
hoisting  engine  was  mounted  on  a  platform 
above  the  track  near  the  lock.  From  one 
drum  the  cable  run  directly  down,  turned  to 
the  shaft,  from  the  other  drum  a  cable  run 
down  tunnel  well  above  the  floor  to  the  shaft 
and  then  down  to  a  snatch  block  at  floor 
line  and  back  along  the  floor  to  the  lock. 
Each    cable    was    provided    with    a    hook    and 


it  reduced  the  danger  of  stray  currents.  A 
500-volt   direct   current  was   supplied. 

The  first  trolley  locomotive  had  two  13  hp. 
motors,  running  cither  in  series  or  in  multi- 
ple as  required.  It  also  had  a  gathering  reel 
with  5oO  ft.  of  wire  by  which  in  emergency 
it  could  be  run  beyond  the  trolley  line  to  the 
heading.  With  motors  running  in  multiple  it 
had  a  capacity  of  12  loaded  muck  cars  weigh- 
ing 2V4  tons  each  or  30  tons  altogether.  The 
second  locomotive  bought  in  1900  also  had  a 
normal  capacity  of  12  cars,  but  could  haul  15 
to  18  cars  and  did  haul  as  many  as  22  cars 
on  one  trip.  As  a  usual  thing  it  was  found 
better  to  haul  9  to  12  car  trains  and  make 
fast  trips  than  to  wait  for  15  to  18  cars  since 
the  cars  had  to  l)e  locked  out  by  threes  and 
9  to  12  cars  could  be  locked  through  and 
the  same  nund)er  of  empties  locked  back  be- 
tween trips,  but  a  larger  number  could  not 
and   congestion   resulted. 

The  storage  battery  locomotive  ran  8  hours 
without  charging.  Two  batteries  were  provided 
one  being  charged  while  the  other  was  in 
use.  The  charging  siding  with  overhead  hoist 
to  handle  the  batteries  is  indicated  in   Fig.  8. 

On  top,  the  hauling  to  the  dum])  was  done 
witli  mules.  This  worked  well  while  the 
haul  was  short,  but  when  it  got  to  lie  1,000 
to  1,500  ft.  the  method  was  too  slow.  Some 
85  cars  on  the  average  had  to  be  handled  and 
the  number  sometimes  ran  as  high  as  97 
cars,  all  of  which  practically  had  to  be  han- 
dled in  7  hours,  since  it  was  fully  an  hour 
after  this  shift  begun  before  the  first  cars 
came  to  the  surface. 

Concrete  Lining  Methods. — The  concrete 
lining  after   the   first  500    ft.    from   the   shaft 
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with   the   two   cables   a   track   in   either  direc- 
tion was  possible* 

Inside  the  air  lock  the  single  track  coming 
through  the  dock  terminated  in  a  switch 
which  led  to  a  150-ft.  stretch  of  double  track. 
This  double  track  converged  into  a  single 
track  which  led  to  a  second  stretch  of  double 
track  110  ft.  long  diverted  from  100  to  400 
ft.  back  of  the  concrete  forms.  This  last 
stretch  of  double  track  ,was  moved  ahead 
every  month.  It  converged  into  a  single  track 
which  ran  to  the  concrete  incline.  In  the 
heading  the  single  track  switched  into  two 
tracks  as  shown  by  Fig.  7.  Figure  9  shows 
the  branch  to  the  concrete  incline.  The 
switch  in  the  heading  and  the  track  to  the 
concrete  incline  were  moved  ahead  each  week. 
The  tw'o  stretches  of  double  track  provided 
two  storage  sidings.  The  method  of  trans- 
portation  was  as   follows : 

The  storage  battery  locomotive  worked  be- 
tween the  heading  and  the  nearest  storage 
siding  taking  in  always  three  empties  and 
bringing  out  three  loads.  In  addition  '  it 
handled  concrete  from  the  storage  si.-.ing  to 
the  concrete  incline  setting  in  usur.ily  two 
cars  at  a  time.  The  muck  cars  were  made 
up  into  6.  9  or  12-car  trains  at  the  storage 
siding,  and  a  5-ton.  30  hp.  electric  trolley 
locomotive  hauled  these  trains  to  the  storage 
siding  at  the  lock,  then  switched  over  to  the 
other  track  and  pushed  empties  and  concrete 
cars  back  to  the  second  storage  siding.  A 
double  trolley  system  was  used  both  because 
it    did    away  with    rail    bonding   and    because 


was  carried  along  at  about  the  same  rate  as 
the  excavation.  The  mode  of  procedure  was 
as   follows : 

On  Sunday  the  concreting  gang  cleaned  out 
all  loose  material  in  the  bottom  down  to  sub- 
grade  and  for  the  length  of  tunnel  that  would 
be  concreted  the  following  six  days.  The 
track  from  the  heading  was  then  blocked  up 
and  the  concreting  of  the  bottom  was  begun. 
All  concrete,  except  a  small  amount  mentioned 
later,  was  mixed  in  a  liains  mixer  located 
in  the  shaft.  At  the  top  of  the  mixer  there 
was  a  storage  floor  holding  about  100  bags 
of  cement  and  from  which  a  door  opened 
into  one  of  the  cage  wells  so  that  cement 
could  be  received  from  the  top  by  way  of  the 
cage.  .Vbovc  the  storage  platform'  in  the 
shaft  there  was  a  gravel  bin  with  its  top 
below  the  shaft  top  so  that  it  could  be  filled 
by  dumping  from  small  cars  running  to  a 
gravel  storage  pile  on  the  deck  near  tl. 
shaft  tops.  All  concrete  was  made  froi: 
Niagara  River  gravel  which  contained  tb 
necessary  proportion  of  sand.  The  concrc 
proportions  were  1%  bbls.  of  cement  to  1 
cu.  yd.  of  gravel. 

Before  installing  the  Hains  mixer  a  short 
length  of  tunnel  was  concreted  from  a  mixer 
on  top,  but  trouble  w-as  had  in  getting  the 
proper  consistency  and  moreover  there  were 
so  many  delays  in  getting  the  concrete  to  the 
work  that  initial  set  often  took  place  befor 
the  concrete  could  be  got  into  the  form? 
Therefore  when  the  Hains  mixer  was  in- 
stalled   it    was    determined    to    mix    the    ma- 
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terials  drv  and  add  the  water  only  after  the 
mixture  vvas  at  the  forms.  This  method  also 
enabled  the  consistency  of  the  mixture  to  be 
regulated  to  suit  the  conditions. 

The  bottom  concrete  was  laid  18  ins.  thick; 
a  thickness  of  1.3  to  U  ins.  was  deposited 
and  the  reinforcing  rods  were  placed,  then  the 
covering  concrete  vvas  deposited  and  smoothed 
off.  Steel  forms  were  used  in  placing  the 
wall  and  roof  concrete.  These  forms  were 
of  the  Jackson  type*  consisting  of  channel 
and  I-beam  rib's,  carrying  channel  laggmg. 
Figure  lU  shows  one  of  the  ribs.  In  this 
work  the  side  walls  were  constructed  first 
and  then  the  roof  arch  so  that  at  first  only 
that  portion  of  the  ribs  below  the  wooden 
blocks  was  erected.  Five  of  these  frames  were 
erected  3  ft.  apart  making  a  section  of  side- 
wall  forms  15  ft.  long.  The  procedure  was 
as  follows:  The  angle  sills  15  ft.  long  were 
first  laid  and  braced  apart  at  the  ends  and 
center  by  the  4x6-in.  ties.  Next  the  side 
posts  were  erected  and  the  I-bearn  cross- 
struts  were  placed.  Each  row  of  side  posts 
was  then  connected  at  the  top  by  light,  angles 
running  longitudinally  of  the  tunnel.  A  bulk- 
head of  boards  was  built  to  close  the  for- 
ward end  openings  between  forms  and  walls. 
The  channel  lagging  pieces,  12x16  ins.  in  size. 
were  then  placed  one  at  a  time  from  the 
bottom  up.  For  the  first  4  ft.  in  height  of 
the  walls  the  concrete  was  handled  from  the 
floor  level ;  above  this  height  an  elevated 
platform  laid  on  the  I-beam  cross-struts  was 
employed.  This  platform  was  got  at  as  fol- 
lows : 

At  a  point  back  of  the  forms  a  switch  was 
placed  from  the  main  track.     This  switch  was 
moved    up   close   to   the   forms   every   Sunday 
and    its    forward    end    terminated    in    an    in- 
cline leading  to  the  elevated  platform.     This 
incline    was    made    of    60-lb.    T-rails    having 
their  lower  ends  beveled  to  fit  onto  the  track 
rails  and   their   upper  ends  hinged  to   a   6-ft. 
section   of   track    resting   on   the   upper    deck, 
and   connecting  with   a  track  along  the  deck. 
At  the  forward  end  of  the  deck  track  a  small 
hoisting    engine    was    mounted      on      a      car 
chained  to  the  first  I-beam  cross  brace.   Steel 
shoveling  plates  were  laid  on  the  upper  deck. 
Concrete   cars   were  hauled  up  the   incline  by 
cal)k-  from  the  hoisting  engine  and  dumped  on 
the  shoveling  plates.    They  were  then  lowered 
down    the    incline    and    sent    forward    to    the 
heading    for    muck.      After   the    dry    concrete 
was   dumped   onto  the   shoveling  plate  it  was 
wetted  down  and  shoveled  into  the  wall  forms. 
In    concreting   the    arch    the    two    end    ribs 
were  erected  first  and  all  the   lagging  placed 
after  which  the  concrete  was  shoveled  in  over 
the    end    and    tamped    back.      The    next     rib 
was  then   erected  and  the  lagging  placed  and 
so  on   till  the    full   section   of  arch   was   con- 
creted. 

The  forms  were  taken  down  in  15-ft.  sec- 
tions as  follows :  First,  all  bolts  in  the  arch 
rib  were  removed  and  the  wooden  packing 
blocks  at  the  ends  were  knocked  out,  leaving 
the  ends  of  the  arch  ribs  free  to  drop  3  ins. 
Next  the  center  post  was  knocked  to  one 
side  enough  to  clear  the  crown  joint  and 
this  freed  one-half  of  the  arch  rib.  By 
knocking  the  center  post  the  other  way  the 
second  half  of  the  arch  rib  was  freed  as  well 
as  the  center  post.  The  lagging  stuck  to  the 
concrete  and  when  all  the  arch  ribs  were 
down  this  was  loosened  and  taken  down.  The 
next  step  was  to  disconnect  the  hinged  track 
from  the  deck  track  and  load  it  and  the  in- 
cline on  a  car  which  was  run  under  from 
behind.  Next  the  deck  beams  were  removed 
and  finally  the  side  posts,  sills,  side  lagging, 
etc.  When  the  side  posts  had  been  erected 
ahead  as  before  described  the  car  carrying  the 
incline  was  pushed  ahead  and  the  incline 
track   connected  up  again. 

About  the  only  trouble  experienced  with 
the  forms  was  that  they  slightly  over-run  at 
the  top  so  that  about  every  300  to  400  ft., 
one  of  the  rib  frames  had  to  be  plumbed  up 
again  and  a  set  of  %-in.  wooden  lagging 
sawed  to  fit  between  the  plumbed  rib  and  the 
inclined  rib  behind.  The  "over-run"'  seldom 
amounted  to  over  V2  to  %-in.  per  100  ft. 

Geo.  W.   Jackson,   Inc.,  Chicago,  III. 


The  concrete  gang  consisted  of  2^  men  on 
the  mixer  and  a  foreman  and  0  or  7  men  in 
the  tunnel.  When  concreting  the  lower  lift 
of  the  side  walls  one  man  placed  the  lagging 
and  the  other  men  shoveled.  Two  car  trains 
of  concrete  were  brought  in  and  dumped  on 
shoveling  boards  where  it  was  wet  down  and 
then  shoveled  into  the  forms.  When  con- 
creting from  the  deck  the  foreman  or  one  of 
the  men  ran  the  hoisting  engine,  one  man 
stayed  on  the  bottom  to  hook  and  unhook 
the  cars  and  the  other  men  wet  down  and 
shoveled.  The  concrete  gang  erected  the 
arch  ribs  and  lagging,  but  the  rib  frames  for 
the  side  walls  w^ere  erected  by  an  extra 
gang  consisting  of  a  foreman  and  6  men 
w^orking  only  one  shift  and  also  looking 
after  track  work,  cleaning  up,  etc.  Two 
men  were  kept  dressing  down  and  plastering 
up  the  surface  after  the  forms  were  removed 
The  concrete  figured  88  cu.  ft.  per  lin.  ft.  of 
lining,  but  it  over-ran  about  20  per  cent;  the 
length  of  tunnel  lined  per  week  ran  from 
75  to   100   ft. 

Progrcw.— Practically  6,350  ft.  of  the 
lake  tunnel  was  excavated  from  Shaft  3, 
the  remaining  250  ft.  or  so  being  driven  from 


1908  while  the  lining  was  brought  up  to  the 
face.  On  these  accounts  it  was  ditificult  to 
keep  up  a  proper  organization.  The  average 
monthlv  progress  from  Sept.  1,  1908,  to  Nov. 
1,  lOOlV,  (luring  which  time  two  drilling  shifts 
were  worked,  was  239.3  ft.  The  total  number 
of  working  davs  in  that  period  was  365;  the 
lost  time  amounted  to  621/2  days  and  the  total 
davs  worked  were  302y2.  The  advance  per  24- 
hour  day  worked  was  11.1  ft.,  or  5%  It.  per 
shot.  The  greatest  monthly  advance  during 
this  period  was  in  April,  1909,  and  was  292.6 
ft.  in  26  working  days,  or  11.2  ft.  pej  day. 
The  greatest  advance  in  one  week  was  71.1  ft. 
for  the  week  ending  July  18,  1909.  in  6  work- 
ing davs,  or  11.85  ft.  per  day.  After  -starting 
the  three  drill  shifts  per  day  on  Nov.  1,  1909, 
the  total  progress  to  May  1,  1910,  6  months,  or 
156  working  davs,  was  2,124.3  ft.,  or  14.6  ft. 
per  day.  The  greatest  monthly  advance  was  in 
March,  1910.  when  390.7  ft.  were  made  in  26 
days,  or  15  ft.  per  day.  The  greatest  weekly 
advance  was  for  the  week  ending  Feb.  20, 
1910,  when  96.2  ft.  were  made  in  6  days,  or  an 
average  of  16.03  per  day. 

Intake  Crib  and  Heading. — Note  was  made 
above  that  a  portion  of  the   lake   tunnel  was 
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the  intake  end  as  will  be  described  later.  The 
schedule  of  progress  by  months  was  as  fol- 
lows : 

Excavation  Lining 
Pate.  Lin.  ft.       Lin.  ft. 

Jan..   1907    *       12  

Feb.,   190S   11"-*  

March,   1908   231.2  

April,    1908    (1) 60-2  

May,   190S   281.4  

June,    1908    17*  ■  ;•  •  • 

July,   1908   (2) ■••■•  253 

Aug.,    1908    13  331 

Sept.,   1908    217.8  ..... 

Oct..    1908   (3) 96.6  142.5 

Nov!,    1908 192.25  186 

Dec,   1908   • 208.4  201 

•Ian..   1909    227.3  217 

Feb..  1909    243.6  211.5 

March.  1909    282.6  256 

April,    1909    292.65  319 

Mav,   1909    231.9  272 

June.    1909    275.5  325 

July.   1909    288.7  28.5 

1909    238.9  178.2 

1909    268.4  296 

1909    2S5.0  305 

1909   307  318 

m09    358.3  341 

1910    367.1  314 

1910 257.3  259 

March,   1310   390.9  327 

April,    1910    (4) 343.8  253 

Mav.   1910    404 

June.    1910    (5) 197 

(1)  Installing'  air  locks  April  1  to  April  15. 
(2)  Battern  heading  driven  from  April  13  to  June 
17;  enlarged  to  full  section  from  June  17  to 
Aug.  31.  (3)  Taking  up  battern  from  Oct.  8  to 
Oct.  28.  no  progress  in  heading.  (4)  Heading 
holed  through  May  1.  (5)  Concreting  finished 
June    19,    1910. 

The  progress  from  a  point  300  ft.  from  the 
shaft  to  a  point  about  1,600  ft.  from  it  \\-as 
very  slow,  owing  to  the  necessitj-  of  timbering 
part  of  the  work  and  to  water  troubles ;  also 
the   heading  was   stopped   for  two   months  in 


Aug., 

Sept., 

Oct., 

Nov., 

Dec., 

Jan.. 

Feb.. 


driven  from  the  intake  end.  The  work  at  this 
point  was  of  particular  interest,  as  it  had  to  be 
done  far  from  shore  and  often  during  high 
seas. 

The  intake  crib  consists,  first,  of  two  con- 
centric steel  rings  made  up  of  %-in.  steel 
plates  riveted  together  and  resting  on  a  ring 
of  concrete  about  6  ft.  thick,  placed  on  the 
rock  bottom.  The  top  of  the  steel  reaches  a 
point  about  3  ft.  above  water  level.  The 
space  between  the  rings  is  filled  with  mass 
concrete  even  with  the  top  of  the  steel  shell 
and  on  top  of  this  are  placed  concrete  blocks 
carrvino-  the  outside  up  to  25.23  ft.  above  lake 
level  and  the  inside  13.23  ft.  above  lake  level. 
The  outside  shell  is  110  ft.  in  diameter  and  the 
inner  shell  is  70  ft.  in  diameter,  leaving  20  ft. 
between  the  shells.  The  two  rings  are 
connected  by  12  stiffening  bulkheads  and 
12  ports,  each  6  ft.  square  and  closed  on 
the  inner  end  by  sluice  gates,  run  through 
from  oiitside  to  inside  to  admit  water.  The 
entire  crib  is  covered  by  a  brick  and  steel 
building,  which  covers  the  gate  operating 
mechanism,  provides  quarters  for  the  men, 
etc.,  and  on  top  is  a  small  light  for  guidance 
of  ships. 

The  steel  shell  of  the  crib  was  constructed 
on  shore  In  constructing  the  crib,  timber 
bottoms  were  built  in  eight  of  the  twelve 
pockets  in  order  to  float  it  while  being  towed 
to  position.  In  the  spring  of  1908  the  site  of 
the  crib  was  dredged  down  to  solid  rock  and 
this  was  carefuUv  cleaned  by  the  dredge  and 
examined  by  divers.  Concrete  was  then  de- 
posited in  a  ring,  the  outside  of  which  was 
about  120  ft.  in  diameter  and  the  inside  60  ft. 
This  concrete  was  about  6  ft.  deep  and  after  it 
had    set    measurements    and    soundings    were 
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taken  and  at  a  dozen  or  more  points  a  bucket 
of  concrete  would  be  deposited,  which  a  diver 
carefully  leveled  off  to  a  given  grade,  which 
was  slightly  above  the  general  level  of  the 
concrete.  All  concrete  was  deposited  under 
water,  using  a  bottom  dump  bucket,  which 
was  lowered  first  to  the  bottom,  then  raised 
just  enough  to  clear  the  doors  and  then 
dumped.  A  piece  of  canvas  was  used  to  cover 
the  bucket  on  top,  one  side  being  fast  to  the 
bucket.  This  prevented  wash  from  the  water 
rushing  in  as  the  bucket  dumped.  All  con- 
crete was  mi.xed  on  a  floating  plant,  including 
one  mixer  and  a  gravel  scow.  The  mixer  boat 
was  a  schooner  eqiupped  with  a  T-5  h.  p.  boiler 
aft,  two  stiff  leg  derricks  amidships  and  on 
opposite  sides,  and  a  1  cu.  yd.  cubical  mixer 
forward,  above  which  was  a  storage  bin  for 
gravel.  There  were  also  two  hoisting  engines 
to  operate  the  derricks.  One  derrick  fitted 
with  a  2  cu.  yd.  clam  shell  bucket  kept  the 
mixer  supplied  with  gravel  and  the  second 
derrick  Jiandled  the  concrete  as  it  came  from 
the  mixer. 

When  the  foundation  was  completed  the 
caisson  itself  was  launched  and  towed  by  five 
tugs  to  its  proper  position,  making  the  trip  of 
about  -1  miles  in  about  5  hours.  When  the 
crib  was  in  proper  position  valves  were  opened 
and  it  sank  until  it  rested  on  the  foundation 
previously  prepared.  Concreting  was  imme- 
diately started  in  the  pockets  in  which  there 
were  no  bottoms  and  later  on,  when  the  timber 
bottoms  had  been  removed,  in  the  others. 
Concreting  was  carried  on  in  two  8-hour 
shifts,  starting  at  6  a.  m.  and  working  until  10 
p.  m.  After  the  concrete  had  reached  the  top 
of  the  steel  shell,  forms  were  erected  and  it 
was  completed,  including  the  coping  course, 
with  the  exception  of  a  gap  left  on  the  side 
next  to  the  landing  crib,  in  which  were  to  be 
located  steps,  entrance  door,  etc.  Work  was 
then  shut  down  until  the  spring  of  1!)09,  when 
work  was  started  on  the  shaft. 

The  tirst  step  was  to  construct  accommoda- 
tions for  the  men  and  get  plant  out  to  the  crib. 
Roughly  about  one-half  of  the  top  of  the  crib 
was  covered  with  a  building  for  the  accom- 
modation of  the  men.  The  outer  side  of  this 
building  set  on  the  coping  course  of  the  out- 
side crib  wall,  while  the  inner  side  of  the 
building  rested  on  6x6-in.  posts,  the  bottoms 
of  which  set  on  the  top  of  concrete  of  the 
main  crib.  The  building  was  about  250  ft. 
long  and  18  ft.  wide  and  was  divided  into  five 
compartments,  dormitory  for  the  laborers,  din- 
ing room  for  laborers,  kitchen,  dining  room 
for  mechanics,  foremen,  etc.,  and  dormitory 
for  mechanics  and  foremen.  Later  on  the 
space  under  the  building  was  inclosed  and 
used  as  additional  sleeping  quarters  for  the 
laborers.  Next  to  the  men's  quarters  was  the 
electric  light  plant,  consisting  of  one  11  k.  w. 
100  volt  General  Electric  Company  generator, 
belt  driven  by  a  25  h.  p.  Rice  automatic  en- 
gine. Xext  to  that  was  located  a  stiff'  leg  der- 
rick with  a  55-ft.  boom,  operated  by  a  double 
drum  hoisting  engine.  This  derrick  was  set 
with  the  mast  resting  on  a  framed  timber  bent 
about  15  ft.  in  towards  the  center  of  the  crib 
from  the  inside  of  the  20-ft.  wall,  thus  giving 
a  length  of  about  35  ft.  for  one  sill.  The 
other  sill  was  about  40  ft.  long.  Directly 
across  the  crib  from  the  men's  quarters  were 
two  locomotive  type  boilers,  one  To  h.  p.  and 
the  other  150  h.  p.  These  boilers  were  set  side 
by  side  on  top  of  the  crib  and  alongside  them 
on  the  inner  edge  of  the  crib  wall  was  a  gal- 
lows frame  from  which  was  hung  by  cables  a 
14x-20xlPxl5-in.  Worthington  duplex  tandem 
compound  pump.  This  pump  was  used  to 
pump  out  the  interior  of  the  crib  and  was  not 
again  needed.  Near  the  boilers  were  located  a 
boiler  feed  pump  and  a  7%x7%x6-in.  Snow 
pump  to  provide  water  supply  for  the  boarding 
house,  fire  purposes,  etc.  Between  the  boiler 
fronts  and  the  opening  in  the  wall  for  the 
landing  crib  was  a  coal  bin.  When  the  shaft 
was  down  and  the  headings  started  one  Inger- 
soU  straight  line  air  compressor,  1,300  cu.  ft. 
capacity,  was  installed,  being  located  across 
the  crib  wall,  directly  in  the  above  mentioned 
opening.  At  the  same  time  a  blacksmith  shop, 
pipe  fitting  shop,  powder  magazine  and  a  coal 
storage  bin  were  located  down  inside  the  crib 
around  the  mouth  of  the  shaft. 


The  first  work  to  be  done  was  the  pumping 
out  of  the  interior  of  the  crib  and  the  caulking 
of  any  leaks  in  the  crib,  which  were  remark- 
ably small.  The  area  inside  the  crib  was 
cleared  off  and  the  shaft,  which  was  to  be  13 
ft.  in  diameter  inside  the  concrete,  or  15  ft. 
over  all,  was  started.  A  12-ft.  test  hole  de- 
veloped the  fact  that  there  was  a  water  seam 
about  4  ft.  below  the  rock  surface.  Four 
holes  were  drilled  around  the  outside  line  of 
the  shaft  and  the  seam  was  then  grouted. 
When  the  grout  had  set  for  two  days  work 
was  commenced  on  the  shaft  sinking.  This 
proved  to  be  slow  work,  owing  to  several 
causes,  the  chief  of  which  was  the  circular 
shape  of  the  shaft  and  its  small  size;  another 
was  the  fact  of  using  steam  for  the  drills  in- 
stead of  air,  and  still  another  was  the  number 
of  water  seams  encountered  and  finally  a 
scarcity  of  men.  Steam  was  used  from  the 
large  boiler  at  100  lbs.  pressure,  as  it  was 
thought  that  in  case  of  too  much  trouble  with 
water  the  shaft  would  be  sunk  to  its  full 
depth  and  the  headings  turned,  leaving  the  re- 
mainder of  the  work  to  be  done  from  shaft  3 
under  air  pressure.  The  scarcity  of  men  was 
caused  by  the  fact  that  they  did  not  want  to 
board  out  at  the  crib,  which  thev  had  to  do  on 
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Fig  11 — Arrangement  of  Drill  Holes  in  Sink- 
ing Intake  Shaft. 


account  of  uncertain  landing  in  rough  weather. 
During  the  shaft  sinking  all  drill  steel  was 
sharpened  on  shore  and  this  steel  had  fre- 
quently to  be  sent  up  from  the  tug  to  the  crib 
piece  by  piece  with  a  hand  line,  while  the  tug 
kept  within  10  to  40  ft.  of  the  crib.  Provi- 
sions and  small  supplies  were  taken  on  to  the 
crib  in  rough  weather  by  swinging  the  derrick 
around  and  lowering  the  boom  as  far  as  possi- 
ble. This  allowed  tlie  hook  to  hang  about  25 
ft.  away  from  the  crib.  The  supplies  were 
made  fast  to  the  hook  with  rope  slings  and 
then  picked  up  with  the  derrick  and  swung  in 
board.  The  men  also  went  from  tug  to  crib 
and  vice  versa  in  rough  weather  by  means  of 
the  derrick.  To  do  this  the  boom  was  set  so 
that  the  hook  hung  about  15  ft.  outboard  and 
about  10  ft.  above  the  crib.  A  rope  ahout  20 
ft.  long  was  attached  to  the  hook,  pulled  in- 
board and  the  men  took  hold  of  it,  waited  un- 
til the  tug  rose  on  a  wave  and  swung  out,  slid- 
ing down  the  rope  to  the  tu.g's  deck  as  she 
descended  into  the  trough  of  the  sea.  As  can 
be  readily  seen  there  were  very  few  men  that 
cared  to  go  ashore  under  these  circumstances 
and  in  fact  none  was  allowed  to  leave  the  crib 
except  during  calm  weather,  when  the  tug 
could  lay  alongside.     However,  as  there  were 


time  keepers,  master  mechanic  and  others  go- 
ing back  and  forth,  they  often  used  this 
method.  Coal  was  brought  out  every  few  days 
at  first  when  the  storage  rooni  was  small,  but 
later  on  enough  would  be  brought  Sundays  to 
last  at  least  a  week.  On  one  occasion  it  was 
impossible  to  land  at  the  crib  for  five  days  and 
during  some  of  that  time  the  waves  washed  to 
the  top  of  the  crib,  a  distance  of  25  ft.  above 
water.  Heavy  supplies  were  brought  out  on  a 
deck  scow  towed  by  the  tug.  A  tug  was  kept 
for  attending  to  the  intake  crib  and  a  day  and 
a  night  crew  were  kept  on  her.  The  tug  usu- 
ally left  about  7:15  a.  m.  from  the  foot  of 
Porter  Ave.  and  kept  going  back  and  forth  un- 
til about  6  p.  m.  Then  if  the  weather  was 
calm  she  laid  at  the  crib  or  if  storiuy  she  laid 
at  Porter  .Ave.,  and  could  be  called  from  either 
place  by  blowing  four  blasts  of  the  whistle  at 
the  opposite  end  of  the  run. 

As  previously  mentioned,  steam  was  used  in 
sinking  the  shaft,  but  when  tunnel  grade  had 
been  reached,  which  was  39  ft.  below  the  rock 
surface,  it  was  found  that  very  little  water 
seeped  in  and  an  air  compressor  was  installed 
in  order  to  run  the  tunnel  as  far  toward  shore 
as  possible  before  bad  weather  set  in.  One  of 
the  compressors  from  Porter  Ave.,  an  Inger- 
soll  straight  line  machine,  with  1,300  cu.  ft. 
capacity,  was  moved  out  to  the  intake  crib.  It 
was  run  on  to  a  scow  at  Porter  Ave.  and 
blocked  up  about  8  ft.  above  water  level. 
When  a  very  calm  day  came  the  scow  was 
towed  out  to  the  crib,  skids  were  placed  from 
the  blocking  to  the  crib,  which  was  about  13 
ft.  above  water  level,  and  the  compressor 
hauled  up  by  means  of  the  hoisting  engine 
which  operated  the  derrick.  .-Ks  the  rock  in 
the  center  of  the  crib  was  low,  all  drainage 
ran  down  the  shaft.  To  avoid  this  a  timber 
curbing  32x36  ft.  and  4  ft.  high  was  built 
around  the  shaft  by  laying  12xl2-in.  timbers 
one  on  top  of  the  other  and  drift  bolting  them 
together.  The  space  between  the  bottom  tim- 
ber and  the  rock  was  grouted  and  the  timbers 
held  down  by  anchor  bolts  let  into  holes  in  the 
rock  at  each  corner  of  the  timber  curbing  both 
inside  and  outside  and  connected  by  a  yoke 
passing  over  the  timber.  The  space  between 
this  curbing  and  the  crib  was  filled  with  brok- 
en rock  except  at  one  side  where  a  space  about 
32x20  ft.  was  left  for  a  pump  well.  This  was 
floored  over  and  a  plank  wall  built  on  three 
sides  of  it,  making  a  coal  bunker  in  which 
about  150  tons  of  coal  could  be  stored.  A 
10x8%xl0-in.  Blake  pump  was  placed  slightly 
to  one  side  of  the  coal  I)in,  with  the  suction 
running  to  the  pump  well  underneath,  and  this 
served  to  take  care  of  all  leakage.  A  small 
7%x7%x6-in.  Buffalo  pump  at  the  bottorr^  of 
the  shaft  served  to  handle  all  water  running 
in  through  the  rock.  This  latter  pump  dis- 
charged into  the  pump  well  above  mentioned. 
Later  on,  however,  a  I0x8%xli1-in.  Blake 
pump  was  installed  at  the  foot  of  the  shaft  and 
pumped  directly  over  the  top  of  the  crib. 
.Vfler  the  shaft  had  reached  its  full  depth  the 
headings  were  turned  and  a  sump  the  full  size 
of  the  shaft  and  about  (>  ft.  deep  was  exca- 
vated. 

It  may  be  here  explained  that  the  contract 
calls  for  about  75  ft.  of  tunnel  to  be  driven 
beyond  the  intake  crib  shaft,  of  which  36  ft. 
was  to  be  lined  and  a  timber  bulkhead  built. 
This  was  to  provide  for  an  e.xtension  of  the 
tunnel  at  any  future  time.  When  the  com- 
pressor had  been  installed  work  began  in 
earnest.  The  rock  in  these  headings  was  not 
so  hard  as  that  encountered  from  the  Porter 
Ave.  shaft,  but  as  there  was  no  air  to  prevent 
it  the  water  came  in  through  the  numerous 
seams  and  gave  trouble.  Also  gas  of  the  same 
kind  as  is  described  later  gave  a  lot  of  trouble. 
The  75-ft.  section  of  tunnel  beyond  the  intake 
shaft  was  excavated  and  when  the  heading 
toward  Shaft  3  had  advanced  about  250  ft.  a 
great  deal  of  water  began  to  come  in  through 
the  numerous  seams  and  as  it  was  getting  late 
in  the  season  it  was  decided  to  clean  up  and 
concrete  the  shaft  and  a  short  section  of  the 
tunnel  and  then  suspend  work  entirely  at  the 
intake. 

One  reason  for  this  was  that  it  would  be 
almost  impossible  to  keep  up  communication 
between  the  crib  and  shore  regularly  in  the 
winter    on    account    of   the    ice,    and   another 
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reason  was  that  to  handle  the  work  properly 
the  tunnel  would  have  to  be  put  under  com- 
pressed air,  which  would  necessitate  a  large 
plant,  requiring  in  turn  steady  communication 
with  shore  for  coal  and  other  supplies.  In  ad- 
dition to  this  all  e.xacavated  material  had  to  be 
dumped  overboard.  In  the  summer  when  this 
material  had  piled  up  above  water  level  a 
dredge  was  brought  out  and  in  a  short  time 
loaded  all  the  material  on  scows  to  be  dumped 
at  the  regular  government  dumping  grounds. 
In  w^inter  it  was  impossible  to  get  a  dredge 
out  through  the  ice. 

.\fter  cleaning  up  the  tunnel  the  first  step 
toward  concreting  was  to  get  a  reserve  store 
of   gravel.      This   was   done   by   piling  gravel 
around    the   curbing   of   the    shaft    inside    the 
crib.     .\  small  Hains  concrete  mi.xer  fitted  for 
use   on   a   derrick  was   then   secured   and   the 
concreting  started.    The  forms  used  here  were 
of  wood  and  about  80  ft.  of  them  were  built. 
They    consisted    simply    of    4x6-in.    uprights 
every  2  ft.,  with  4x4-in.  braces  across  about  4 
ft.  6  ins.  from  the  bottom  and  ribs  made  of  2- 
in.  plank  sawed  to  fit  the  curve  of  the  arch. 
The    lagging   used   for    the   sides   was    1%-in. 
dressed   lumber   in   12-ft.   lengths.     The   same 
was  used  on  the  arch  until  a  space  about  4  ft. 
wide  w;is  left  in  the  center.     After  that  lag- 
ging in  4-ft.  lengths  was  used,  reaching  two 
arch  ribs.     The  manner  of  concreting  differed 
from  that  used  from  Shaft  3.  in  the  fact  that 
the  sides  and  roof  were  concreted  first  and  the 
bottom  placed  last.     In  order  to  do  this  and  at 
the  same  time  make  a  bond  between  sides  and 
bottom,  a  box  1   ft.  high  and  6  ins.  deep  was 
built  along  the  bottom  of  the  side  wall  forms. 
After  tl^ese  forms  were  removed  this  box  left 
a  groove  along  the  entire  bottom  of  the  walls. 
When   the    floor   concrete    was   placed   it   was 
tamped  back   into   this  groove.     About  36   ft. 
was    concreted   beyond    the    intake    shaft    and 
about  100  ft.  toward  Porter  .^ve.  was  finished 
up.    The  shaft  was  next  concreted.     The  form 
used  for  this  was  simply  a  drum  8  ft.  high  and 
13  ft.  outside  diameter.     In  two  opposite  sides 
were  two  wedges  about  8  ft.  long,  6  ins.  wide 
at  the  small  end  and  10  ins.  wide  at  the  top. 
When  set  up  the  bottom  of  these  wedges  were 
flush  with  the  bottom  of  the  drum.     To  draw 
the  center  the  derrick  was  hooked  on  to  lugs 
in  the  tops  of  these   wedges  and  the  wedges 
were  pulled  up  two  or  three  feet,  allowing  the 
two  halves  of  the  drum  to  fall  together  a  few 
inches,  the  derrick  was  then  hooked  on  to  eye 
bolts  in  the  top  rib  of  the  drum  and  the  latter 
was  drawn  up  about  8  ft.,  a  prop  put  under  it 
and  the  wedges  driven  tight.     The  two  halves 
of   the    drum    were    held    together    with    turn 
buckles,    which    were    drawn    tight    after    the 
wedges  had  been  driven  home.     The  concrete 
in  the  shaft  was  1  ft.  thick  and  after  the  top 
of  the  rock  was  reached  a  concrete  wall  around 
the  shaft  about  3  ft.  thick  and  10  ft.  high  was 
built.      Then    the    entire    space    between    this 
shaft  wall  and  the  inside  of  the  crib  was  lev- 
eled up  with  stone   from  the  tunnel  and  fin- 
ished up  with  a  6-in.  floor  of  concrete.     The 
Hains  mixer  used  was  of  the  type  usually  used 
in  connection  with  a  derrick  and  consisted  of 
four   hoppers   held    together   by    chains.     The 
bottom  hopper  had  hand  operated  gates  in  the 
bottom,  while  the  others  had  automatic  gates, 
which    closed    when    the    hoppers    rested    to- 
gether and  opened  as  they  were  picked  up. 

After  the  shaft  had  been  concreted  a  rein- 
forced concrete  bulkhead  3  ft.  thick  was  built 
in  the  shaft  about  8  ft.  below  the  rock,  as 
compressed  ;iir  was  being  used  at  the  Porter 
Ave.  end  of  the  work  and  it  was  intended  to 
use  compressed  air  to  finish  up  after  breaking 
through  from  Porter  .Ave.  to  the  intake  shaft. 
This  bulkhead  wa,s  tied  into  the  concrete  wall 
by  means  of  Ifi  bolts  1  in.  in  diameter,  let  into 
holts  drilled  in  the  concrete.  This  work  was 
completed  about  October  2.J,  1009,  and  all  plant 
except  derrick  and  hoisting  engine  and  the  75 
h.  p.  boiler  was  removed. 

(To  be  concluded.) 


Data  now  at  hand  indicate  that  the  total 
gross  earnings  of  the  railways  of  the  United 
States  reporting  to  the  Interstate  Commerce 
Commission  amounted,  in  the  vear  ended  June 
30,  last  to  approximatelv  $2.84.5,000,000,  an 
increase'  of  '$350,000,000   or  more. 


Hammer    Drills   for   Overhead  Sloping 
and  Raising  in  Gold  Mines.* 

The  numerous  advantages  obtained  by  the 
recent  substitution  of  hammer  ilrills  in  place 
of  hand  labor  and  ordinary  piston  drills  hav- 
ing now  been  sufficiently  demonstrated  by 
means  of  exhaustive  trials  and  practical  oper- 
ation in  stoping  and  raising  at  the  Granite 
Gold  Mines,  British  Columbia,  I  herewith  ap- 
pend an  account  of  my  experience  of  their 
performance. 

Overhand  or  back-stoping  only  is  practiced 
at  these  mines,  the  reef  consisting  of  hard 
quartz  from  8  ins.  to  .5  ft.  in  width,  con- 
taining 2  per  cent  to  10  per  cent  of  sulphides 
of  iron  and  arsenic,  while  the  country  rock 
is  a  dark  close-grained  granite.  The  vein  un- 
derlies at  angles  varying  from  35°  to  50°. 

Figures  being  available  to  show  the  cost  of 
stoping  as  practiced  in  previous  years  at  the  ' 
mines,  this  paper  is  written  with  the  object 
of  a  general  comparison  of  results  by  the 
various  methods  employed,  and  in  particular 
with  regard  to  those  obtained  with  the  ham- 
mer drill.  The  drill  found  most  efficient  is 
the  Waugh  stoping  hammer  drill,  a  2-in. 
cylinder,  valve  machine.  The  principal  wear- 
ing parts  are  the  piston  hammer,  costing  $4, 
the  chuck  $3.50,  tappet  $2  and  complete  vales 
$10. 

CONSTRUCTION    ANO   OPER.-\TION    OF   THE    H.\MMER 
DRILL. 

A  general  description  of  the  mechanism  of 
the  machine  in  question  is  as  follows:  The 
drill  is  4  ft.  in  length,  weighing  GO  lbs. ;  its 
greatest  outside  diameter  being  at  the  barrel, 
SVi  ins.  The  cylinder  diameter  is  2  ins.  The 
automatic  telescope  air-pressure  feed  allows 
of  an  e-xtension  of  24  ins.  The  hammer  is  a 
piston  the  blow  of  which  is  regulated  by  the 
valve.  The  hammer  strikes  a  tappet  which 
in  turn  delivers  the  percussion  to  the  end  of 
the  shank  of  the  drill  steel,  which  is  held  in 
alinement  with  the  drill  in  a  hardened  steel 
chuck.  Rotation  of  the  machine,  and  conse- 
quently of  the  drill  steel,  is  leffected  by 
means  of  the  hand  lever.  With  an  air  pres- 
sure of  60  lbs..  1,000  blows  per  min.  are 
struck  by  the  hammer,  its  stroke  being  2% 
ins. 

In  operation  underground,  a  starter  is  first 
placed  in  the  chuck  and  the  hose  coupled  to 
its  connection.  The  drill  is  then  set  up  with 
the  extension  end  on  a  rough  block.  As 
previously  stated,  the  hammer  drill  is  de- 
signed for  the  boring  of  uppers  in  overhand 
stoping  and  raising  only.  The  block  may  be 
laid  on  broken  ore  or  across  the  stope  tim- 
bers at  a  convenient  distance  from  the  fact 
of  the  stope,  and  as  the  machine  is  so  alined 
as  to  take  the  best  advantage  of  the  heads 
occurring  in  the  ground  to  be  broken.  Air  is 
now  turned  on,  the  extension  piston  auto- 
matically brings  the  bit  forward  into  con- 
tact with  the  rock,  percussion  of  the  drill  steel 
by  the  tappet  commences,  and  when  the  rotat- 
ing lever  is  operated  by  the  machine  man, 
pitching  and  subsequently  drilling  of  the  hole 
proceeds  to  the  depth   required. 

Holes  up  to  4  ft.  in  depth  are  bored  by 
these  machines.  The  drill  steel  used  is  of 
light  cruciform  section  in  lengths  of  18,  27, 
36,  45  and  54  ins.,  allowing  9-in.  changes  for 
each  bit.  It  has  been  found  important  to 
forge  and  harden  the  drill  shanks  with  care, 
1  in.  square,  where  they  fit  in  the  chuck,  as 
it  is  at  the  chuck  that  most  wear  and  tear 
occurs  with  these  machines.  It  has  been  sug- 
gested that  with  only  slight  wear  of  the 
chuck  and  of  the  shank  of  the  drill  steel, 
the  alinement  of  the  machine  itself  and  the 
drill  steel  would  not  coincide,  and  in  conse- 
quence there  would  be  a  tendency  to  "fich- 
urcd"  holes.  Experience  at  the  Granite 
Mine,  however,  has  proved  to  me  that  the 
number  of  fichured  holes  is  small,  although 
the  ground  is  "heady."  Difficulty  is  experi- 
enced only  when  the  drill  bores  into  soft 
gouge  which  occasionally  occurs  on  the  hang- 
ing wall. 

It    has    been    found    more    satisfactory    to 
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avoid  the  boring  of  holes  at  an  angle  of  less 
than  35°  from  the  horizontal.  At  smaller 
angles  the  dust  does  not  clear  from  the  holes 
by  gravity,  and  owing  to  the  unsupported 
length  of  the  machine  and  drill  steel  the  lever- 
age is  sufficient  to  cause  the  drill  steel  to 
break,  usually  close  to  the  chuck,  and  to  wear 
the  hole  in  the  chuck  itself  unduly;  moreover, 
considerable  additional  friction  and  conse- 
quent loss  of  boring  efficiency  is  caused  by  the 
boring  of  flat  holes.  With  a  reef  underlying 
at  over  35°,  as  is  the  case  with  the  Granite 
Mines,  there  is  only  occasional  necessity  for 
a  low-pitched  hole. 

Machine  men  running  the  hammer-drills 
are  instructed  to  attend  carefully  to  the  lu- 
brication of  their  machine,  which  is  essential 
owing  to  the  somewhat  delicate  mechanism 
of  the  valves.  Recently  an  automatic  lubrica- 
tor has  been  supplied  combined  with  the  air- 
connecting  plug,  which  now  ensures  constant 
oiling  of  the  machine  for  a  full  shift  without 
replenishing   the  oil-chambers. 

.-\DV.\NT..\GES     OF    HAMMER      DRILL      OVER      PISTON 
DRILL. 

I  now  propose  to  deal  with  the  advantages 
of  the  hammer  drill  over  piston  drills  mani- 
fested in  the  tests  underground,  which  led 
to  the  final  adoption  of  the  former  at  the 
mine  for  stoping  and  raising. 

The  lightness  and  general  handiness  of  the 
2-in.  hammer  drill,  its  weight  being  only  60 
lbs.,  against  the  125  lbs.  of  the  2-in.  piston 
stoping  drill,  is  a  point  in   its   favor. 

There  is  a  considerable  saving  of  time  in 
setting  up.  In  a  shift  of  eight  hours,  it  can 
be  safely  estimated  that  the  loss  of  boring 
time  in  setting  up,  changing  steel  and  taking 
down  a  piston  drill  is  two  hours ;  with  the 
hammer  drills  half  an  hour  only  per  shift  is 
sufficient,  less  time  is  lost  in  changing  steel, 
there  being  no  U-bolts,  bars,  or  mountings 
to  manipulate. 

Inexperienced  hand-labor  miners  can  learn 
to  run  the  hammer  drills  in  a  few  shifts,  a 
great  advantatge  in  a  country  where  good  ma- 
chine  inen  are  difficult   to  procure. 

Greater      drilling      efficiency    has    been    ob- 


tained. With  the  small 
piston  drill,  a  shift's  work  comprising  a 
total  footage  bored  of  between  25  and  30  ft. 
was  considered  satisfactory,  whereas  the 
hammer  drills  bore  ten  4-ft.  holes,  or  an  ag- 
gregate of  40  ft.  per  shift.  The  bitts  of  the 
drill  steel  are  not  dulled  by  the  quick,  light 
blows  of  the  hammer  drill  to  the  extent  which 
occurs  with  the  heavier  blows  from  the  piston 
drill.  Owing  to  the  fact  that  the  hammer 
drill  is  so  compact  and  requires  no  bar  or 
mountings,  holes  may  be  bored  to  take  the 
greatest  advantatge  of  slips  in  the  ground 
in  low  slopes,  and  greater  efficiency  in  break- 
ing ground  has  resulted. 

The  construction  of  the  hammer  drill  ren- 
ders its  adapatability  most  evident  for  carry- 
ing considerably  lower  slopes  than  with  the 
piston  drill,  a  great  saving  of  cost  in  stoping 
narrow  reefs,  such  as  those  of  the  Granite 
Mines. 

I  have  been  struck  with  the  small  quantity 
of  fine  dust  made  by  the  hammer  drill  in  the 
slopes  and  rises.  I  account  for  this  improve- 
ment over  piston  drills  by  the  fact  that  there 
is  no  churning  movement  of  the  drill  steel 
in  the  hole,  as  is  the  case  with  the  piston 
drills,  the  bit  of  the  drill  steel  being  held 
continually  in  the  bottom  of  the  hole  while 
boring.  The  air  is  exhausted  back  from  the 
face  of  the  stope  and  no  air  can  escape  at 
the  chuck  end  of  the  machine.  It  may  also 
be  noticed  that  the  hammer  drills  possess  the 
advantage  of  producing  coarser  cuttings  than 
the    piston    drill. 

In  air  consumption  I  have  found  that  with 
a  receiver  pressure  of  80  lbs.,  there  is  only 
a  slight  advantage  in  practice  in  favor  of 
the  2-in.  hammer  drill  over  the  2-in.  piston 
drill. 

REDUCTION  OF  COSTS.— Having  relat- 
ed the  advantages  of  the  hammer  drill  over 
the  piston  drill,  as  proved  by  their  successful 
operation  for  some  months  past  at  the  Gran- 
ite I\Iines,  I  now  propose  to  deal  with  the 
reduction    of    costs    in    stoping      effected      by 
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their  use.  A  comparative  statement  of  stoping 
costs  under  various  methods  is  as  follows : 

Per  ton. 

Stoping  by  hand  labor $3.50 

Stoping  by  3'4-in.  rock  lirill  (iiiston) 2.90 

Stoping  by  Oi-i-in.  rock  drill   (piston) 2. OS 

Stoping  by  2-in.  hammer  drill I.53 

In  the  above  statement  no  allowance  is  in- 
cluded for  development  charges,  compressed 
air,  or  depreciation  of  plant  Kcncrallv.  In 
reference  to  this  point,  however,  it  may  be  of 
interest  to  mention  that  the  total  costs,  in- 
cluding all  charges  of  mining  transportation, 
milling    and    realization,    etc.,    at    the    Granite 


Mines,  have  recently  been  reduced  from  $5.32 
to  $i:2i)  per  ton,  although  the  high  cost  of 
labor  and  supplies  locally  shows  no  diminu- 
tion. The  reduction  is  mainly  attributable  to 
the  adoption  of  the  hanmier  drills.  It  must 
be  borne  in  mind,  in  considering  the  value 
of  the  above  figures  in  comparison  with  costs 
at  larger  mines,  that  they  refer  to  a  mine 
equipped  with  a  plant  capable  of  crushing 
only  1,.500  tons  per  month,  and  that  the 
greater  proportion  of  the  stopes  worked  re- 
cently carry  a  reef  with  an  average  width 
of   onlv   1-5   ins. 


On  account  of  the  simplicity  and  small 
number  of  moving  parts,  the  repairs  and  gen- 
eral upkeep  of  the  hammer  drills  work  out 
at  appro.ximately  only  $5  per  month,  which 
compares  favorably  with  these  charges  in  the 
case  of  the  piston  drills.  Owing  to  its  com- 
pact tube  like  design,  the  hammer  drill  with- 
stands the  invariably  rough  handling  without 
the  breakages  so  common  with  piston  drills. 
The  advantages  in  general  handiness,  increase 
in  progress  and  consequent  reduction  of  cost 
with  the  hammer  drill  are  even  more  marked 
in   raising  than  in   stoping. 
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The  Physical  and  Chemical  Character- 
istics of  Bituminous  Road 
Materials.* 

BY  PREVOST    HUBD.\RD. 

Although  in  the  past  the  examination  of 
bituminous  binders  employed  in  road  treat- 
ment and  road  construction  has  been  sadly 
neglected,  it  is  now  generally  admitted  that 
such  examinations  are  very  necessary  for  the 
intelligent  selection  and  use  of  these  ma- 
terials. Realization  that  many  experiments 
I  have  proved  unsuccessful  because  the  experi- 
menter had  no  knowledge  of  the  physical  and 
chemical  characteristics  of  the  binder  which 
he  used  has  awakened  considerable  interest 
in  the  testing  of  bituminous  road  materials 
and  a  number  of  schemes  for  examination 
have  recently  been  put  forward  by  those  who 
have  to  do  with  the  construction  and  main- 
tenance of  roads  under  the  most  modern 
conditions.  The  old  idea  that  an  oil  is  simply 
an  oil,  and  if  it  has  produced  good  results  in 
one  locality  should  produce  equally  good  re- 
sults in  another,  has  given  place  to  the 
knowledge  that  great  variations  exist  in  their 

»road  building  properties,  and  that  not  only 
will  results  depend  upon  the  peculiar  charac- 
teristics of  a  given  oil,  but  that  the  method 
of  application  and  local  conditions  to  which 
it  is  subjected  are  most  important  factors  to 
be  considered.  The  same  is,  of  course,  true 
of  tars  and  any  other  class  of  bituminous 
binders. 

It  is  the  purpose  of  the  author  in  this  paper 
to  briefly  consider  the  characteristics  of  the 
most  common  types  of  bituminous  road  ma- 
terials, as  indicated  by  the  results  obtained 
from  their  examination,  according  to  methods 
employed  by  the  U.  S.  Office  of  Public  Roads. 
A  description  of  these  methods  has  been  giv- 
en in  another  paper  presented  to  this  con- 
gress by  Mr.  L.  W.  Page,  entitled  "The  Test- 
ing of  Road  ^Materials  in  the  United  States," 
and  it  will,  therefore,  be  unnecessary  to  here 
consider  them  in  detail.  It  may  be  said,  how- 
ever, that  for  practical  purposes,  any  scheme 
of  examination  should  be  as  simple  as  pos- 
sible and  should  not  be  too  time-consuming. 
On  the  other  hand,  it  should  be  comprehen- 
sive, and  capable  of  supplying  information 
which  will  be  of  value  in  determining  the 
suitability  of  a  material  for  use  under  given 
conditions.  The  above  mentioned  tests  were 
selected  with  those  points  in  mind  and,  as 
will  be  shown,  much  valuable  information 
may  be  obtained  from  their  application. 

When  making  an  examination  a  number  of 
factors  should  be  considered,  which  may 
often  modify  the  method  to  some  extent. 
Those  of  most  importance  are  as  follows : 

(l)Purpose  for  which  the  material  is  to 
be  used,  i.  e.,  as  a  dust  preventive  only,  as  a 
semi-permanent  binder  and  dust  preventive 
for  surface  treatment,  or  as  a  permanent 
binder  in   construction  work. 

(2)  Character  of  the  road  to  be  treated, 
including  the  type  of  road  (earth,  gravel,  or 
broken  stone)  and  the  characteristics  of  the 
road  material. 


(3)  Desired  method  of  application,  i.  e., 
whether  the  material  is  to  be  applied  cold  or 
hot  and  by  means  of  a  sprinkler,  with  or 
without  pressure;  by  pouring  from  buckets; 
or  as  a  proposed  mixture  with  the  road  mate- 
rial. In  the  latter  case,  it  is  also  desirable 
to  know  whether  or  not  the  road  material  it- 
self is  to  be  treated. 

(4)  Quantity  and  character  of  traffic. 

(5)  Climatic   conditions. 

When  these  facts  are  known,  the  examina- 
tion becomes  of  more  value  than  simply  a 
means  of  identification.  In  any  event,  how- 
ever, it  serves  the  latter  purpose,  and  even 
if  an  experimenter  cannot  interpret  the  re- 
sults of  an  examination,  he  can  use  them  as 
a  guide  in  duplicating  his  work  under  a  given 
set  of  cohditions.  Thus  if  in  his  work  he 
has  found  that  good  results  have  been  ob- 
tained from  the  use  of  a  bitumen  having  a 
certain  specific  gravity,  a  certain  penetration, 
a  certain  melting  point,  certain  chemical  char- 
acteristics, etc.,  he  can  be  reasonably  sure  of 
duplicating  these  results  with  another  lot  of 
material  showing  the   same  characteristics. 

Afiy  one  characteristic  will  not.  of  course, 
indicate  the  suitability  of  a  bituminous  binder 
for  road  purposes,  and  it  is  only  by  consider- 
ing its  collective  characteristics  that  a  satis- 
factory idea  of  its  value  for  this  purpose  can 
be  ascertained.  This  is  particularly  noticea- 
ble when  comparing  oils  and  tars.  Thus  for 
construction  work  an  oil  product  having  a 
specific  gravity  of  1.08  might  be  entirely  sat- 
isfactory, while  a  tar  having  the  same  spe- 
cific gravity  could  never  be  suitable  for  such 
work. 

Because  of  the  very  great  differences  be- 
tween oils  and  tars,  somewhat  different  meth- 
ods of  examination  are  followed.  A  sum- 
mary of  the  most  important  tests  for  each 
are  given  below : 

OIL      AND      OIL      PR3DUCTS,      INCLUDING      FLUXED 
ASPHALTS. 

(1)  Specific   gravity. 

(2)  Flash    point. 

(3)  Melting  point  of  solids. 

(4)  Penetration    of    semi-solids    and    solids. 

(5)  Volatilization    at    1G3°    C,    5    hours. 

(6)  Solubility    in    carbon    bisulphide. 

a.  Total    bitumen. 

b.  Organic    matter    insoluble. 

c.  Inorganic   matter. 
Bitumen  insoluble  in  86°  naphtha. 
Fixed    carbon. 


(7) 
(S) 


TAR    AXn    TAR    PRODUCTS. 
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(1)  Specific   gravity. 

(2)  Melting    point    of   solids. 

(3)  Free   carbon. 

(4)  Results   of   distillation. 

a.  Water. 

b.  Light   oils   to   110°   C. 

c.  Second    light    oils    110   -;,        • 

d.  Heavy    oils    170° -270°    C. 

e.  Pitch. 

Specify  Gravity. — .•\s  shown  above,  the  spe- 
cific gra\ity  determination  is  made  ur.;n  both 
oils  and  tars.  It  is  of  value  mainly  as  a 
means  of  identification,  but  when  considered 
in  connection  with  other  tests  is  often  of 
service  in  determining  the  suitability  of  the 
material  for  road  purposes.  As  applied  to 
oil  and  oil  products,  the  specific  gravity  is  a 
rough  indication  of  tlie  amount  of  heavy  hy- 
drocarbons which  give  body  to  the  material. 
Crude  petroleums  vary  in  specific  gravity  from 
0.73  to  0.98  and  slieluly  higher,  paraffine  oils 


as  a  rule  having  the  lowest  specific  gravity 
and  asphaltic  oils  the  highest.  The  former 
have  practically  no  value  for  road  work, 
while  the  latter  constitute  the  most  desirable 
type.  Oils  containing  a  semi-asphaltic  base 
hold  an  intermediate  position  and  will  us- 
ually run  higher  in  specific  gravity  than  the- 
paraffine  oils  and  lower  than  the  truly  as- 
phaltic oils.  Solid  native  bitumens  free  from 
mineral  matter,  usually  have  a  specific  gravity 
of  not  over  1.04.  If  the  specific  gravity  of  an 
oil  product  or  asphalt  runs  higher  than  this, 
the  presence  of  mineral  matter  is  indicated 
and  in  native  asphalts  the  increase  is  almost 
directly  proportional  to  the  amount  of  min- 
eral matter  present,  except  when  the  mate- 
rial is  very  hard  and  brittle.  Thus,  a  specific 
gravity  of  1.40  indicates  the  presence  of  ap- 
proximately 38  per  cent  mineral  matter,  wdiile 
1..30  indicates  from  20  to  2-5  per  cent  mineral 
matter.  This  is,  of  course,  only  approximate- 
ly true  as  the  specific  gravity  of  the  asphalt 
is  not  only  dependent  upon  the  character  and 
consistency  of  the  bitumen  itself,  but  also 
upon  the  specific  gravity  of  the  mineral  mat- 
ter which  it  holds.  Any  oil  having  a  specific 
gravity  of  over  0.93  should  be  heated  before 
application  and  no  natural  or  residual  oil  hav- 
ing a  specific  gravity  of  less  than  0.9.5  should 
be  employed  as  a  permanent  binder.  For 
construction  work  those  lying  between  0.98 
and  1.00  are  to  be  preferred.  If  a  native  as- 
phalt containing  mineral  matter  has  been 
fluxed  to  suitable  consistency  for  such  work, 
the  specific  gravity  may,  of  course,  run  con- 
siderably higher. 

Crude  coal  tars  vary  in  specific  gravity 
from  1.10  to  1.22  and  sometimes  higher,  while 
crude  water  gas  tars  lie  between  1.00  'and 
1.10.'  In  coal  tars,  the  specific  gravity  is 
largely  dependent  upon  the  percentage  of  free 
carbon  or  soot  wdiich  it  contains,  those  of 
low  specific  gravity  holding  but  little  and 
those  of  high  specific  gravity  holding  a  large 
amount  of  free  carbon.  Thus  a  crude  tar 
having  a  specific  gravity  of  less  than  1.1-5 
will  usually  show  less  than  12  per  cent  free 
carbon,  while  those  running  as  high  as  1.22 
will  have  30  per  cent  and  over.  As  free  car- 
bon is  detrimental  to  road  work,  tars  of  low 
specific  gravity  are  as  a  rule  to  be  preferred. 
Gas  house  tars  in  general  are  heavier  than 
coke  oven  tars  produced  at  low  temperatures, 
as  they  carry  a  greater  percentage  of  free 
carbon. 

In  refined  tars  specific  gravity  naturally  in- 
creases with  consistency,  both  because  the 
lighter  hydrocarbons  and  water  have  been  re- 
moved and  because  the  relative  proportion  of 
free  carbon  has  been  increased  in  the  resi- 
due. In  such  products  for  a  given  consist- 
ency a  low  specific  gravity  is  to  be  preferred 
to  a  high  one.  This  is  not  true,  however, 
when  considering  refined  products  of  differ- 
ent consistencies,  as  in  such  cases  while  the 
percentage  of  free  carbon  might  be  the  same, 
the  most  desirable  product  might  show  the 
highest  specific  gravity  for  the  reasons  men- 
tioned above. 

As  a  rule,  crude  tars  having  a  specific  grav- 
ity higher  than  1.18  cannot  be  distilled  to 
produce  satisfactory  road  binders,  unless  pre- 
viously mixed  with  a  much  lighter  tar,  pre- 
ferably a  water  gas  tar.  Xo  refined  tars  run- 
ning lower  than    l.l'l  >;houId  be  used   in  con- 
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struction  work,  and  the  same  may  be  said  of 
those  running  higher  tlian  1.24.  The  lower 
limit  is  set  from  the  standpoint  of  consist- 
ency, while  the  higher  is  based  upon  the  free 
carbon  contents.  Any  tar  having  a  specific 
gravity  greater  than  1.1-5  should  be  heated 
before'  being  applied.  Those  running  under 
1.1.5,  which  do  not  have  to  be  heated  before 
application,  can  be  considered  as  dust  layers 
and  temporary  binders  only. 

Flasli  Point. — This  determination  is  of  lit- 
tle value  other  than  as  a  quick  means  of  dif- 
ferentiating between  the  heavy  crude  oils  and 
cut  back  products,  and  the  fluid  residuums, 
although  it  also  indicates  the  point  to  which 
a  refined  oil  has  been  distilled.  Crude  oils 
have,  of  course  a  lower  flash  point  than  resi- 
dual oils  and  among  the  crude  oils  them- 
selves, those  of  a  paraffine  nature  usually 
flash  at  a  lower  temperature  than  the  as- 
phaltic.  The  former  may  run  as  low  as  or- 
dinary temperature,  while  the  latter  are  some- 
times as  high  as  135°  C.  Some  crude  as- 
phaltic  oils  will,  however,  show  quite  as  low^ 
flash  point  as  the  paraffine  oils,  so  that  no 
great  dependence  can  be  placed  upon  this 
difference  in  crude  petroleums.  The  flash 
point  of  residual  road  oils  commonly  exceeds 
200°  C,  while  that  of  cut  back  products  will 
vary  greatly,  according  to  the  flash  point  of 
the  flux  and  the  percentage  and  character  of 
the  heavier  residual  product.  Thus,  in  a  cer- 
tain instance  when  90  per  cent  of  a  distillate 
having  a  flash  point  of  100°  C.  was  mixed 
with  10  per  cent  of  an  oil  asphalt  having  a 
flash  point  of  260°  C,  the  flash  point  of  the 
resulting  mixture  was  raised  to  143°  C,  and 
the  addition  of  600  per  cent  of  the  heavier 
product  only  increased  this  temperature  by  5 
degrees. 

Great  care  should,  of  course,  be  taken  when 
heating  low  flash  point  oils  in  an  open  kettle 
or  tank  that  the  oil  does  not  catch  fire.  Such 
oils,  however,  rarely  require  heating  before 
application,  as  they  are  usually  quite  fluid 
when  cold. 

Melting  Point. — A  determination  of  the 
melting  point  of  solid  bitumens  is  mainly  of 
value  as  a  means  of  identification  and  for 
control  work  on  the  part  of  manufacturers. 
Only  the  melting  point  of  refined  or  artificial 
products  is  of  interest  from  the  standpoint  of 
road  work.  These  products  may  be  classed 
as  oil  asphalts  and  tar  pitches.  The  oil  as- 
phalts include  oil  pitches,  blown  oils,  and 
solid  native  bitumens  cut  with  fluid  oil  prod- 
ucts to  form  asphaltic  cements.  Tar  pitches 
include  residual  tars  and  cut  back  tar  prod- 
ucts which  are  solid  when  cold.  These  mate- 
rials are  of  course  only  suitable  for  construc- 
tion work.  The  melting  point  of  a  bitumen  is 
directly  related  to  its  hardness  and  brittle- 
ncss,  but  the  relations  are  not  the  same  for 
all  classes.  Thus,  at  normal  temperature,  a 
blown  oil  with  a  melting  point  of  50°  C.  is 
neither  hard  nor  brittle,  while  a  tar  pitch  is 
both.  As  the  melting  point  rises,  however, 
they  both  become  harder  and  more  brittle. 
For  road  work,  the  melting  point  of  a  tar 
pitch  should  rarely  exceed  40°  C,  while  that 
of  a  blown  product  may  run  as  high  as  65°  C. 
and  over,  without  fear  of  the  material  crack- 
ing in  cold  weather.  Oil  pitches  and  the  as- 
phaltic cements  hold  an  intermediate  position 
between  these  two.  Tlie  climate  under  which 
a  bitumen  is  to  serve  as  a  road  binder  could 
be  considered  in  connection  with  its  melting 
point,  and  this  is  particularly  true  of  tar 
products.  Thus  in  a  cold  climate  where  the 
winters  are  severe,  it  is  preferable  to  employ 
a  tar  pitch  liaving  a  melting  point  much  lower 
than  40°  C.  in  fact  under  very  severe  condi- 
tions, one  that  will  melt  as  low  as  20°  C. 

The  desired  method  of  application  will  also 
have  to  be  taken  into  account.  If  the  pene- 
tration or  grouting  method  is  to  be  followed, 
the  melting  point  of  a  tar  product  should  not 
exceed  25°  C.  and  in  a  blown  oil  probably 
not  be  over  30°  or  35°  C,  for  the  reason 
that  if  higher  than  this  the  material  is  apt  to 
solidify  too  quickly  upon  coming  in  contact 
with  the  cold  stone  on  the  road,  and  will 
therefore  not  penetrate  to  any  extent.  When 
the  mixing  method  is  to  be  employed  using 
hot  stone,  th-e  melting  point  of  the  bitumen 
may   be    as   high    as    climatic    conditions    will 


allow.  Oil  products  for  application  in  earth 
road  construction  should  have  a  melting  point 
considerably  below  normal  temperature  or 
otherwise  it  will  be  extremely  difficult  to  mix 
them  with  the  cold  earth.  If  the  earth  can 
be  heated,  however,  and  mixed  with  the  oil 
before  application  to  the  road,  a  product  hav- 
ing a  higher  melting  point  is  to  be  preferred. 

Penetration. — The  penetration  determina- 
tion, like  the  melting  point  determination,  is 
a  convenient  one  to  employ  for  identification 
and  control  work.  It  serves  to  a  great  ex- 
tent as  a  means  for  measuring  the  consist- 
ency of  oil  asphalts.  While  the  test  is  made 
in  exactly  the  same  manner  as  in  asphalt 
paving  work,  the  standards  for  road  purposes 
are  somewhat  different.  No  oil  product 
should  be  employed  in  macadam  construction 
with  a  penetration  higher  than  25.0  mm.  when 
tested  at  25°  C.  with  a  No.  2  needle  for  5 
seconds  under  a  weight  of  100  gms.,  unless  it 
possesses  the  property  of  hardening  consider- 
ably when  subjected  to  the  volatilization  test. 
On  the  other  hand,  it  is  rarely  necessary  to 
require  a  penetration  as  high  as  that  for  as- 
phaltic cement  used  in  the  topping  of  an  as- 
phalt pavement,  for  the  reason  that  the  upper 
course  of  a  macadam  has  much  greater  in- 
herent stability  than  the  sand  course  of  the 
asphalt  pavement.  A  penetration  of  from 
10.0  to  15.0  mm.  is  usually  considered  suffi- 
cient for  road  work.  If  a  material  having  a 
much  lower  penetration  is  selected  its  sus- 
ceptibility to  temperature  changes  will  have  to 
be  considered.  Blown  oils  being  but  little  af- 
fected by  temperature  changes  may  run  as 
low  as  4.0  mm.  with  little  danger  of  becom- 
ing too  hard  in  cold  weather.  They  are,  how- 
ever, less  ductile  than  the  oil  pitches  and  as- 
phaltic cements  of  like  consistency  and  some- 
what less  desirable  for  road  work  on  this 
account. 

In  addition  to  the  penetration  of  the  origi- 
nal material  that  of  the  residue  remaining 
from  the  volatilization  test  is  often  deter- 
mined. The  significance  of  this  determina- 
tion will  be  discussed  under  the  volatilization 
test.  Penetration  determinations  are  seldom 
made  upon  tars,  because  their  surface  ten- 
sion is  so  high  that  even  approximately  cor- 
rect penetrations  cannot  be  recorded  and  the 
presence  of  free  carbon  in  varying  quantities 
afifects  the  results  very  considerably. 

Volatilisation. — This  test  is  a  purely  arbi- 
trary one,  but  when  applied  to  road  oils  will 
often  prove  of  considerable  value.  It  con- 
sists in  determining  the  loss  in  weight  of  20 
gms.  of  oil  when  subjected  to  a  uniform  tem- 
perature of  163°  C.  for  5  hours  in  a  standard 
size  dish.  It  is  believed  that  the  loss  in 
weight  thus  produced  is  a  fair  comparative 
indication  of  loss  by  volatilization  suffered  by 
the  material  in  the  course  of  time  when  ap- 
plied to  the  road,  also  that  the  character  of 
the  residue  is  similar  to  that  eventually  left 
in  the  road.  A  determination  of  the  consist- 
ency of  this  residue  should  if  possible  be 
made,  and  particular  attention  paid  as  to 
whether  it  is  of  a  greasy  or  sticky  nature. 
The  volatilization  test  is  not  a  quantitative  de- 
termination of  any  one  class  of  volatile  oils 
present  in  the  original  material,  but  only  of 
its  tendency  to  give  up  these  volatile  oils.  If 
the  material  has  a  certain  consistency  which 
it  is  desired  to  maintain  after  application,  it 
should  show  a  low  volatilization  and  should 
not  be  subject  to  hardening  by  oxidation  or 
other  causes.  A  determination  of  penetration 
of  the  residue  as  compared  with  that  of  the 
original  material  is  of  value  in  determining 
this  fact..  A  material  which  must  be  soft 
and  sometimes  fluid  on  account  of  the  desired 
method  of  application  and  character  of  the 
road  treated,  should  very  properly  suffer  high 
loss  by  volatilization  in  order  that  it  may  be 
capable  of  attaining  proper  consistency  under 
service  conditions.  This  is  particularly  true 
of  oils  that  are  to  be  applied  during  the  con- 
struction of  oiled  earth  roads,  in  which  case 
loss  of  from  20  to  30  per  cent  is  not  uncom- 
mon. Fluid  products  that  will  not  volatilize 
to  any  extent  nor  harden  under  this  test  are 
unfit  for  any  sort  of  construction  work  and 
their  use  for  this  purpose  can  only  result  in 
failure.     The   great  bulk   of   residual   oils  be- 


longs to  this  class  of  materials.  If  the  resi- 
due shows  a  penetration  of  over  25.0  mm.  the 
material  will  never  prove  satisfactory,  except 
in  roads  subjected  to  very  light  traflic.  As  a 
rule,  it  may  be  said  that  other  things  being 
equal,  the  suitability  of  an  oil  for  use  in  the 
construction  of  roads  increases  as  the  pene- 
tration of  its  residue  decreases.  An  oil  show- 
ing a  penetration  of  from  10.0  to  15.0  mm. 
should  suffer  but  little  loss  by  volatilization 
usually  less  than  1  per  cent  and  the  penetra- 
tion of  its  residue  should  not  be  greatly  low- 
ered. 

Fluid  products  to  be  used  in  the  surface 
treatment  of  roads  need  not  necessarily  show 
a  high  loss  by  volatilization  nor  a  great  in- 
crease in  the  consistency  of  their  residues, 
although  the  latter  is  a  desirable  property. 
They  are  mainly  of  value  as  dust  preventives, 
and  binders  for  the  thin  coat  of  fine  material 
'upon  the  road  surface  and  cannot  affect  the 
character  of  the  road  proper  unless  applied  in 
large  quantities.  If  their  residues  are  not  of 
a  sticky  nature,  they  will,  however,  produce 
an  undesirable  surface  condition  in  wet 
weather  unless  applied  in  very  small  quan- 
tities. In  general  all  residues  should  be 
sticky  or  adhesive,  as  otherwise  they  will  act 
more  as  lubricants  than  as  road  binders.  A 
paraffine  oil  will  produce  a  greasy  residue, 
while  an  asphaltic  oil  will  produce  one  that 
has  considerable  binding  value.  It  is  for  this 
reason  that  the  latter  may  be  successfully  em- 
ployed in  road  work,  while  the  former  are 
worthless  for  this  purpose. 

In  certain  instances,  determinations  of  the 
so  called  asphalt  contents  of  oils  have  been 
made  by  driving  off  volatiles  until  the  residue 
is  of  a  certain  consistency.  To  produce  this 
residue  it  is  often  necessary  to  subject  the 
bitumen  to  such  high  temperatures  that  chem- 
ical changes  take  place  which  would  never 
occur  under  service  conditions.  For  this  rea- 
son the  test  is  not  a  determination  of  the 
actual  asphalt  contents,  but  only  of  the  ability 
of  the  oil  to  produce  an  asphaltic  base  of 
given  consistency  under  the  action  of  high 
temperatures.  Such  a  test  is  therefore  mis- 
leading and  has  resulted  in  much  confusion 
amorig  road  engineers  as  to  the  relative  bind- 
ing value  of  oils.  This  matter  has  been  dis- 
cussed to  some  extent  by  the  author  in  a  pre- 
vious paper,  "Bituminous  Road  Materials," 
presented  at  the  second  annual  Good  Roads 
convention,  Cleveland,  O.,  Sept.  23,  1909,  and 
it  is  therefore  unnecessary  to  here  consider  it 
further. 

Solubility  in  Carbon  Bisulphide. — For  prac- 
tical purposes,  all  organic  matter  soluble  in 
cold  carbon  bisulphide  is  considered  as  bi- 
tumen. Fluid  oils  are  almost  completely  solu- 
ble in  this  material  and  also  blown  oils  and 
oil  pitches,  unless  they  have  been  cracked  to 
the  point  of  producing  free  carbon.  The  solid 
native  bitumens,  with  a  few  exceptions,  are 
not  so  soluble,  as  they  contain  more  or  less 
mineral  matter,  together  with  organic  matter 
of  a  non-bituminous  nature.  Thus  petroleum 
and  petroleum  products  are  almost  always 
soluble  to  the  extent  of  at  least  99.5  per  cent, 
and  contain  less  than  0.2  per  cent  mineral 
matter,  while  the  native  asphalts  may  show  as 
low  as  54  to  56  per  cent  bitumen.  This  is 
characteristic  of  Trinidad  asphalt,  an  average 
sample  of  which  will  contain  approximately  56 
per  cent  soluble  in  carbon  bisulphide,  7  per 
cent  organic  matter  insoluble  and  37  per  cent 
mineral  matter.  Bermudez  asphalt  will  show 
in  the  neighborhood  of  95  per  cent  soluble  in 
carbon  bisulphide  and  2.5  per  cent  each  of 
organic  matter  insoluble  and  mineral  matter. 
Gilsonite  will  more  nearly  coincide  with  the 
oils  in  this  test,  being  an  extremely  pure  solid 
native  bitumen  soluble  in  carbon  bisulphide  to 
the  extent  of  from  90.4  to  99.6  per  cent.  The 
solubility  of  the  bitumen  itself  is  entirely  in- 
dependent of  its  character  and  consistency,  so 
that  the  amount  and  character  of  insoluble 
material  is  of  most  interest  in  this  test.  ^  This 
material  is  of  no  value  from  the  standpoint  of 
road  work,  but  indicates  whether  an  asphalt 
has  been  employed  in  the  proportion  of  the 
hinder,  also  whether  a  product  has  been  dis- 
tinctively distilled  during  its  preparation,  the 
determining   factor   in  the    former  case  being 
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the  amount  of  mineral  matter  present  and  the 
amount  of  organic  material  in  the  absence  of 
mineral  matter  in  the  latter  case.  It  is,  of 
course,  possible  to  adulterate  a  preparation  so 
as  to  give  misleading  results,  'unless  the 
analyist  is  familiar  with  the  characteristics 
which  the  addition  of  various  solid  bitumens 
will  produce  in  oils  of  various  types. 

Tars  with  the  exception  of  those  produced 
in  blast  furnaces  contain  only  a  small  frac- 
tion of  1  per  cent  mineral  matter.  Practically 
all  material  insoluble  in  carlion  bisulphide  is 
therefore  organic  material,  commonly  known 
as  free  carbon.  The  relation  of  free  carbon 
to  the  density  of  tars  has  already  been  dis- 
cussed under  the  specific  gravity  determina- 
tion, which,  as  has  been  shown,'  if  taken  in 
connection  w-ith  the  consistency  of  the  tar, 
gives  a  good  indication  of  the  percentage  of 
this  constituent. 

Any  tar  or  tar  product  containing  less  than 
4  per  cent  free  carbon  may  almost  without 
exception  be  considered  as  originating  in  the 
manufacture  of  carbonated  water  gas  and  is 
the  product  of  the  destructive  distillation  of 
oil.  Water  gas  tars,  or  oil  tars  as  they  are 
often  called,  will  usually  contain  less  than 
this  amount,  even  when  refined  to  a  specific 
gravity  of  1.17,  and  crude  water  gas  tar  sel- 
dom exceeds  2  per  cent  free  cariion.  Most 
crude  coke  oven  tars  will  carry  from  4  to  10 
per  cent  free  carbons,  unless  they  have  been 
produced  at  very  high  temperatures,  while  the 
modern  gas  house  coal  tars  rarely  show  less 
than  10  per  cent  and  sometimes  run  as  high  as 
30  per  cent  and  over. 

The  efTect  of  free  carbon  in  tars  from  the 
standponit  of  road  treatment  has  been  investi- 
gated by  the  author  and  reported  in  a  pre- 
vious publication.*  The  results  of  this  in- 
vestigation   demonstrate   the    following   facts : 

(1)  That  in  tars  of  the  same  consistency 
those  of  low  carbon  contents  have  a  greater 
inherent  binding  strength  than  those  of  high 
carbon  contents. 

(2)  That  in  tars  whose  bitumen  contents 
are  of  the  same  consistency  those  of  high 
carbon  contents  have  a  greater  inherent  bind- 
ing strength  than  those  of  low  carbon  con- 
tents, but  that  the  binding  capacity  of  the 
former  is  lower. 

(3)  That  in  sand-tar  mixtures  containing  a 
relatively  large  amount  of  high  carbon  tar, 
the  carbon  may  act  as  a  filler  and  add  to  the 
mechanical  strength  of  the  mineral  aggre- 
gate, but  that  better  results  in  this  respect 
can  be  obtained  by  the  use  of  a  stnaller  quan- 
tity of  low  carbon  tar  of  the  same  melting 
point,  together  with  a  mineral  filler. 

(4)  That  the  waterproofing  value  of  high 
carbon  tars  is  in  general  less  than  that  of  low 
carbon  tars. 

(5)  That  free  carbon  retards  the  absorp- 
tion of  tars  by  porous  surfaces. 

(6)  That  when  tar  is  exposed  in  compara- 
tively thin  films  free  carbon  has  little  or  no 
eft'ect  in   retarding  volatilization. 

Applying  these  facts  to  the  use  of  tar  in 
road  treatment,  the  following  conclusions  are 
logically  deduced : 

(]  )  In  the  treatment  of  old  road  surfaces  a 
low  carbon  tar  is  to  be  greatly  preferred  to  a 
high  carbon  tar. 

(2)  In  ordinary  bituminous  road  construc- 
tion, both  from  the  standpoint  of  efficiency 
and  economy,  a  low  carbon  tar  is  to  be  pre- 
ferred to  a  high  carbon  tar  whose  bitumen 
content  is  of  the  same  consistency. 

Bitumen  Insoluble  in  8ti°  Paraffine  Xiitlitlw. 
— As  applied  to  oils  and  oil  products,  this 
determination  is  of  value  as  indicating  the 
amount  of  body  forming  hydrocarbons  which 
give  mechanical  stability  to  the  material.  No 
oils  carrving  less  than  4  per  cent  naphtha  in- 
soluble bitumen  will  prove  of  service  other 
than  as  dust  preventives.  Crude  paraffine  oils 
are  almost  entirely  dissolved  by  this  solvent, 
while  the  asphaltic  oils  contain  very  appre- 
ciable amounts  of  naphtha  insoluble  Iiitumen. 
Residual  oils  carry  larger  quantities  than  the 
crude  oils  from  which  they  are  produced  and 
blown  oils  in  particular  show  very  high  per- 
centages   of    insoluble    hydrocarbons,    some- 
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times  running  as  high  as  25  or  30  per  cent.  In 
this  type  of  oil  the  naphtha  insoluble  bitumen 
increases  with  the  amount  of  blowing  to 
which  the  oil  has  been  subjected. 

The  solid  native  bitumens  also  run  high  in 
this  respect,  Trinidad  and  Bermudez  asphalt 
showing  35  to  40  per  cent  insoluble  bitumen 
and  gilsonitc  as  high  as  15  per  cent.  Asphal- 
tic cements  containing  api)reciable  quantities 
of  these  solid  products  will  necessarily  show 
relatively  high  percentages  of  bitumen  insolu- 
ble in  naphtha.  While  the  binding  value  of 
asphaltic  oils  and  cements  is  undn\ibtcdly  de- 
pendent upon  the  presence  of  the  naphtha  in- 
soluble hydrocarbons,  variations  in  the  char- 
acter of  these  hydrocarbons  is  not  a  marked 
influence  upon  the  characteristics  of  the  origi- 
nal material.  This  matter  has  at  present  re- 
ceived but  little  attention  and  just  what  such 
differences  are  and  what  effect  they  have  is  a 
matter  for  future  study.  Bitumens  insoluble  in 
naphtha  are  commonly  known  as  asphaltivcs, 
while  those  soluble  are  called  malthives.  It 
should  be  understood,  however,  that  both 
terms  cover  a  multitude  of  hydrocarbons 
which  vary  greatly  among  themselves.  The 
character  of  the  naphtha  solulile  bitumen  is 
of  interest  from  the  standpoint  of  road  treat- 
ment, that  which  is  sticky  after  the  solvent 
has  been  evaporated  indicating  better  road 
building  qualities  in  the  original  material  than 
that  which  is  greasy. 

Fixed  Carbon. — The  fixed  carbon  determi- 
nation shows  much  the  same  thing  as  that 
for  naphtha  insoluble  bitumen,  as  it  serves 
as  an  indication  of  the  mechanical  stability  of 
an  oil.  Paraflfine  oils  show  but  little  fixed 
carbon,  ?vhile  the  asphaltic  oils  run  higher 
and  the  asphalts  still  higher.  The  terms  fixed 
carbon  and  free  carbon  should  not  be  con- 
fused, as  they  have  entirely  different  mean- 
ings. Free  carbon  always  exists  as  such  in 
the  material,  while  fixed  carbon  is  the  coke 
resulting  from  its  ignition  of  the  bitumen 
in  the  absence  of  oxygen.  Fixed  carbon 
determinations  are  seldom  made  upon  tars,  as 
the  presence  of  free  carbon  interferes  with 
this  test.  Owing  to  a  misconception  as  to 
what  fi-xed  carbon  represents,  specifications 
have  sometimes  been  made  limiting  the  per- 
centage of  this  substance  to  a  very  low  figure. 
Providing  that  free  carbon  is  absent  compara- 
tively high  percentages  of  fixed  carbon  are  a 
rather  desirable  property  in  oils,  for  the  rea- 
son before  mentioned,  especially  if  they  are 
to  be  used  in  construction  work.  Native 
asphalts  average  from  12  to  14  per  cent  while 
the  blown  oils  usually  run  higher.  No 
asphaltic  cement  suitable  for  construction 
work  according  to  the  mixing  method,  will 
probably  show  less  than  6  per  cent  fixed 
carbon,  but  too  great  reliance  should  not  be 
placed  upon  this  determination  as  it  is  not 
a  very  accurate  one  and  is  employed  more 
as  a  means  of  identification  and  as  a  con- 
firmation test  for  the  naphtha  insoluble  ma- 
terial than  for  any  other  purpose. 

Distillation.- — The  distillation  test  as  ap- 
plied to  tars  is  a  very  valuable  one,  both  for 
the  purpose  of  ascertaining  their  road  build- 
ing properties  and  method  of  preparation  if 
they  are  refined  products.  .^11  crude  tars  con- 
tain water  which  of  course  appears  in  the 
first  fraction  to  110°  C.  In  coal  tars  this 
water  is  ammoniacal,  while  in  water  gas  tars 
it  is  not.  No  tar  containing  water  should 
be  employed  as  a  permanent  binder  and  even 
in  temporary  binders  its  presence  is  detri- 
mental. Refined  tars  for  use  in  road  con- 
struction if  of  suitable  original  consistency 
for  permanent  work  should  not  contain  over 
7  or  8  per  cent  by  volume  of  distillate  up  to 
170°  C  and  this  distillate  together  wnh  that 
lying  between  170°  and  270°  shoi:;d,  when 
cold,  show  but  little  precipitated  naphthalene. 
The  naphthalene  contents  of  the  last  fraction 
will  often  differentiate  the  plain  residue  coal 
tar  pitches  from  cut  back  products.  In  the 
former,  this  fraction  will  usually  run  from 
%  to  %  solid  naphthalene,  while  in  the  latter 
it  will  run  much  lower,  owing  to  the  fact 
that  these  oils  have  been  separated  from  naph- 
thalene before  using  the  mas  a  flux.  Naphtha- 
lene is  an  undesirable  constituent  of  road  tars 
as  it  gives  the  product  a  false  consistency  and 


volatilizes  quite  readily.  It  is  usually  found 
in  coal  tars  to  a  greater  extent  than  in  water 
gas  tars.  In  all  tars  to  be  used  in  road  con- 
struction the  total  distillate  to  270°  C  should 
not  exceed  50  per  cent  by  volume  of  the  orig- 
inal material,  or  otherwise  the  product  will  be 
delicient  in  true  binding  base,  especially  if 
its  free  carbon  is  high.  For  surface  treat- 
ment this  distillate  may  run  higher  as  the 
lighter  oils  are  necessary  to  give  the  tar  a 
proper  degree  of  fluidity  for  application,  es- 
pecially if  the  application  is  to  be  made  cold. 
In  cold  climates  a  high  percentage  of  heavy 
oils  lying  between  170°  C  and  270°  C  is  de- 
sirable as  they  reduce  the  brittleness  of  the 
material. 

Tars  which  have  been  simply  dehydrated 
carry  as  high  as  10  to  18  per  cent  of  light 
oils  between  110°  C  and  170°  C  if  produced 
from  destructive  distillation  of  coal.  De- 
hydrated water  gas  tars  will  usually  run 
much  higher  in  this  respect.  These  oils  are 
of  no  value  for  road  purposes,  except  when 
it  is  desired  to  use  a  product  w'hich  will  hard- 
en  rapidly  after  application. 

When  a  mixture  of  tar  and  oil  products  is 
suspected,  the  distillation  test  will  often  decide 
the  matter  very  definitely.  Petroleum  and  tar 
distillates  obtained  between  two  given  tem- 
peratures will  vary  in  specific  gravity,  the 
petroleum  distillate  being  lighter  than  the  tar 
distillate.  If  distillation  is  conducted  care- 
fully a  separation  of  these  two  products  will 
take  place  in  the  receiver  forming  two  dis- 
tinct layers 'of  oil.  This  will  not  happen  if 
either  a  pure  tar  or  pure  petroleum  product 
is  distilled.  If  desired,  the  separate  distil- 
lates may  be  identified  by  suitable  chemical 
means.  Any  naphthalene  which  may  pass 
over  and  precipitate  out  of  the  distillate  is 
almost  conclusive  evidence  of  the  presence  of 
tar.  Both  the  tar  and  petroleum  distillates 
have  very  characteristic  odors,  which  may 
usually  be  distinguished  even  in  a  mixture  of 
the  two. 

The  foregoing  discussion  of  the  physical 
and  chemical  characteristics  of  bituininous 
road  materials  is  presented  by  the  author  with 
the  hope  that  it  may  prove  of  some  assistance 
to  road  engineers  who  have  occasion  to  em- 
ploy such  products.  The  effect  of  different 
properties  upon  the  value  of  the  material  for 
road  purposes  has-  been  studied  by  means  of 
actual  service  tests  conducted  by  the  U.  S. 
Office  of  Public  Roads  in  many  sections  of  the 
United  States  with  various  bituminous  prep- 
arations w'hich  tests  have  been  carefully  cor- 
related with  laboratory  examinations.  The 
statements  made  are.  therefore,  based"  upon 
fact  as  well  as  upon  theory  and  while  in  the 
future  it  may  seem  desirable  to  modify  some 
of  the  limitations  which  have  been  given,  such 
limitations  woidd  at  present  seem  entirely  jus- 
tifiable ui  the  light  of  our  present  knowledge 
of  the  subject. 

In  fact  the  author  has  in  many  instances 
broadened  the  limitations  more  than  he 
deemed  actually  necessary,  in  order  to  avoid 
unjust  criticism  and  the  elimination  of  ma- 
terials which  might  by  any  chance  prove  sat- 
isfactory for  the  character  of  work  dis- 
cussed. 


Notes  on  Road  and  Street  Work. 

Cost  of  a  "Rattler" Brick  Testing  Outfit. — 
For  several  years  past  the  vitrified  blocks  used 
by   the    city   engineer's    department    of    Balti- 
more.  Md.,  have  been  tested   for  abrasion   b- 
the  Highways  Division  of  the  Maryland  Ge 
logical   Survey.     Last  year,  however,  the  cit;. 
decided  to  install  a  rattler  at  the  city  yard  for 
the  department's  use.    The  rattler  is  the  stand- 
ard   National    Brick   Manufacturers'    .Associ.i 
tion  machine,  28  ins.  in  diameter,  20  ins.  Ion-. 
within  heads.    The  barrel  is  a  regular  polygor 
of  14  sides  and  contains  about  12.018  eu.  in> 
It   was  manufactured   by  Olsen   Bros.,   Phil; 
delphia.    Pa.     The   machine   is   driven   by  a 
h.  p.  Wcstinghouse  Type  .\.  single  phase  elc.- 
trie  motor,  making  1.710  revolutions  per  min- 
ute.    The  speed  was  geared  down  at  the  rai- 
tler  end  of  the  belt  to  produce  30  revolution^ 
per  minute.    The  speed  in  operation  runs  from 
1,799  to  1,801  revolutions  per  hour  and  is  very 
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satisfactory  in  that  respect.  The  first  test  of 
vtirified  block  with  the  outfit  was  made  Aug. 
31,  1909.  The  cost  of  the  outfit  and  the  ex- 
penditures during  the  year  ending  Dec.  31, 
1009,  were : 

One  vitrified  block  rattler  with  belt ^^"'^■^S 

One    5-H.P.    motor •'jS'SS 

Ca.'it  steel  shot l-e-"" 

Pi-eight  and  drayage ■     10--0 

Building  foundations  and  remodeling  shed     6^-^-^ 

One    set    scales in'in 

New    cast-iron    shot -on 

One   new   pulley -J-^O 

One    revolution    counter ,,'H< 

Electric   installation    oS, 

Electric   Co.'s   electric   connection 3.i3 

Electric  current    5.69 

Total    .7493,18 


Water  Absorption  by  Paving  Materials. — 

Last  }-ear  an  examination  was  made  for  the 
city  engineer's  department  of  Baltimore,  Md., 
of  the  absorption  by  water  of  certain  paving 
materials.  The  blocks  were  carefully  dried 
and  weighed  and  after  being  immersed  48 
hours  the  surface  water  was  removed  and 
they  were  again  weighed.  The  results  of 
these  tests  as  given  in  the  annual  report  for 
1909   of   B.   T.   Kendall,   city   engineer,   are  as 

follows  :  „.  ^ 

\\  ater 
absorb'd 
Dimensions         per 
Material.  in  inches.         cent. 

Metropolitan     v  i  t  r  i  fled 

block    Ox  4x3.5         2.59 

Clvmer    vitrified    block...     9.5x        4x3  2. SO 

Pe'nn    vitrified    block S.5x        4x3.5         3.61 

Patton   vitrified  block 9x  4x3.25       6.74 

Maxwell    vitrified    block..     9x  4x3  2.32 

Mack    vitrified    block 9x  4x3  2.62 

Mack  vitrified  block 9x  4x3  2.45» 

Luniber     City     vitrified 

block     S..5X  3.75x3.75       1.97* 

Kushequa  vitrified  block.     9.25x      4x3.25       1.52* 
Pittsburg     and     Malvern 

vitrified    block 1-02' 

Toronto   vitrified   block...     9.25x3.75x3  1.2.5* 

Clearfield  vitrified  block..     9x  4x3.25       2.S7* 

Baltimore  vitrified  block.     9x  4x3.25       2.24t 

Baltimore  vitrified   block 2.49** 

Yellow  pine  block 8x3.5        x3  4.05tt 

Medina   sandstone    block.   10x4.25      x3.9         2.06 

Asphalt  block    12x  4x4  0.27 

Vitrified    sewer    brick Sx  4x2.25       3.46 

Granite    paving   block 12. 5x        7x4  0.00 

Arch    sewer   brick Sx      3.75x2.25     14.50 

Sidewalk   brick   (No.   2)..     Sx      2.25x3.5       12.18 

•Average  of  three  blocks.  fBefore  abrasion 
test;  average  of  three  blocks.  **After  abrasion 
test;  average  of  three  blocks,  tf-'reo-resinated 
(about   four   years   old).  . 

Bitu-Mass  Pavement. — A  combination 
earth  and  bituminous  concrete  pavement 
has  been  added  recently  to  the  pavements 
for  which  the  city  of  Indianapolis,  Intl.,  re- 
ceives bids.  This  type  is  known  as  the 
bitu-mass  pavement  and  the  inain  clauses 
of  the  specifications  under  which  it  is  laid 
at   Indianapolis   follow: 

Foundation — The  earth  foundation  or  sub- 
grade  will  be  brought  to  an  even  surface,  par- 
allel with  the  grade  proposed  for  the  pavement, 
by  making  the  necessary  excavation  or  embank- 
ment. Soft  or  spongy  earth,  or  other  material 
not  affording  a  firm  foundation,  will  be  re- 
moved and  the  space  refilled  with  dry  earth, 
which  shall  be  solidified  by  ramming  or  rolling. 
An>-  portion  of  the  earth  foundation  not  acces- 
sible to  the  roller  shall  be  thoroughly  com- 
pacted by  ramming.  When  the  I'Olling  and 
ranuning  shall  have  been  done,  the  surface  of 
the  earth  foimdation  shall  be  true  and  smooth, 
and  5  ins.  below  the  proposed  finisln-d  surf.ire 
of  the  pavement. 

Excavated  Material — The  earth  or  other  ui;i- 
terial  excavated  as  hereinbefore  described  shall 
be  placed  in  piles  along  the  center  or  sides  of 
the  roadway  thus  excavated.  This  material 
shall  contain  approximately  50  per  cent  of  min- 
eral matter.  By  mineral  mattter  is  meant 
gravel,  broken  stone,  slag,  etc.  It,  in  its  original 
state,  it  contains  less  than  this  percentage,  suf- 
ficient gravel,  stone  or  slag  shall  be  mixed  with 
it    to  bring  the  aggregate  up  to  this  amount. 

Gravel — Any  gravel  to  be  used  shall  be  clean 
pit  or  river  gravel.  The  same  shall  be  screened 
and  any  particles  removed  that  measure  above 
1    in.   in   any  direction. 

Broken  Stone— If  broken  stone  is  usi-,!.  tin 
same  shall  be  a  hard,  sound  and  acceptable 
stone,   and   shall    he   a   natural    mixture   of   th« 


various  sizes  as  coming  from  the  crusher,  ex- 
cept that  all  stones  above  1  in.  shall  be  re- 
moved. , 

Pavement — The  completed  pavement  shall  be 
5  ins.  in  thickness  and  shall  be  made  as  follows: 

The  earth  and  mineral  matter  as  above  de- 
scribed shall,  before  being  mixed  with  the 
bituminous  cement,  be  passed  through  a  rotary 
dryer  and  there  subjected  to  direct  heat  for  the 
purpose  of  expelling  moisture,  and  for  the  fur- 
ther purpose  of  causing  these  ingredients  to 
readily  unite  with  the  bituminous  cement.  Be- 
fore being  discharged  from  the  dryer  the  earth 
and  mineral  matter  shall  be  heated  to  a  tem- 
perature of  approximately  250°.  The  bituminous 
cement  to  be  heated  to  approximately  the  same 
temperature. 

Bituminous  Cement — The  bituminous  cement 
used  in  this  mixture  shall  be  carefully  prepared 
pitch,  made  from  the  highest  grade  of  coal  tar 
obtained  in  the  manufacture  of  gas,  in  which 
no  petroleum,  water  gas  or  other  enricher  is 
used,  and  refined  by  such  process  and  apparatus 
as  will  accomplish  uniformity  of  result  and  re- 
move, as  far  as  practicable,  light  oil,  naphtha- 
lene and  other  matter  susceptible  to  atmos- 
pheric influences.  No  pitch  that  has  been  cut 
back  or  softened  by  the  use  of  light  oils  shall 
be  used,  and  no  cement  shall  be  used  which 
contains  in  excess  of  38  per  cent,  of  sooty  mat- 
ter or  free  carbon,  or  less  than  24  per  cent,  of 
the  same.  No  pitch  made  from  water  gas,  coke 
oven  or  process   tars   shall   be   used. 

Any  cement  that,  after  pouring  on  a  blotter 
while  heated  to  250°  F.,  and  run  out  into  a 
sheet,  will  crack  when  bent,  after  being  plunged 
into  water  at  a  temperature  of  45°  F..  shall  be 
rejected.  The  ductility  and  consistency  of  the. 
cement  shall   be  as  follows; 

1.  It  a  cylinder  of  the  pure  cement,  at  the 
temperature  of  75°  F.,  %  in.  in  diameter  and 
1  m  long,  be  held  between  the  fingers  of  each 
hand  and  stretched,  the  same  shall  draw  into 
a  strand  at  least  3  ft.  long  without  breaking. 

2.  The  consistency  or  penetration  of  the  ce- 
ment shall  be  as  follows:  Take  a  metal  cylin- 
der 10  ins.  long  and  2  ins.  in  diameter,  closed  at 
one  end,  except  a  hole  in  the  center  of  the  bot- 
tom, into  which  a  smaller  metal  cylinder,  1  in. 
long  and  %-in.  bore  may  be  screwed,  projecting 
into  the  larger  cylinder  %  in.,  with  a  standard 
thermometer  fastened  on  the  inside  of  the  larg- 
er cylinder.  Fill  the  small  cylinder  with  a  plug 
of  the  cement  and  screw  in  place;  hang  the 
cylinder  in  an  upright  position  and  fill  with  wa- 
ter at  a  temperature  of  78°  F.,  and  keep  same 
at  that  tetnperature.  If  the  water  forces  a  hole 
through  the  cement  in  from  100  to  150  seconds, 
the  consistency  is  suitable;  otherwise,  it  shall 
not  be  used. 

The  bituminous  cement  shall  at  no  time  be 
heated  to  exceed  250°  F.  When  the  compound- 
ing of  the  mixture  is  taking  place,  the  mixture 
shall  be  of  the  temperature  of  between  ISO  and 
250°  F. 

The  amount  of  the  bituminous  cement  to  be 
used  is  determined  by  the  amount  required  to 
thoroughly  coat  each  particle  of  the  earth  and 
Tuineral  matter,  and  to  flU  the  remaining  voids 
in  the  mixture.  .After  the  formula  is  thus  ob- 
tained, giving  the  exact  amount  by  weight  of 
the  earth  and  mineral  matter  and  the  exact 
amount  of  cement  for  one  batch,  the  same  shall 
simultaneously  be  dumped  into  the  mixer  and 
the  whole  compound  thoroughly  agitated  until 
all  the  particles  are  thoroughly  covered,  and  the 
combination  is  a  uniform  bituminous  concrete. 

In  this  condition  it  shall  be  spread  on  the  pre- 
pared foundation  or  sub-rgrade  in  two  courses 
or  layers,  as  follows;  The  first  or  lower  course 
shall  contain  a  slightly  larger  percentage  of  the 
cement  than  the  second  or  upper  course,  and 
shall  be  at  least  3  ins.  in  thickness  after  being 
thoroughly  compressed  by  rolling  with  a  steam 
roller  weighing  at  least  eight  tons.  The  second 
or  upper  course  shall  then  be  spread  on  top  of 
the  lower  course  to  such  a  depth  that,  after 
thorough  compression  with  a  steam  roller 
weighing  at  least  eight  tons,  the  two  courses 
shall  have  a  thickness  of  5  ins. 

Street  Cleaning  in  Vienna,  Austria. — The 

work  of  street  cleaning  in  Vienna  is  done  at 
the  expense  of  the  city,  as  far  as  labor  is  con- 


cerned, and  in  part  as  to  the  furnishing  of 
carts.  Part  of  the  work  is  hired  out  to  con- 
tractors, who  have  to  supply  the  requisite 
number  of  carts  and  horses  for  the  removal 
of  the  refuse,  as  well  as  for  the  purpose  of 
watering  streets.  The  immediate  manage- 
ment and  supervision  of  the  street  cleaning  in 
all  the  districts  of  the  city  save  three  are 
obligatory  on  the  district  councilmen.  A  spe- 
cial office  for  the  entire  supervision  of  the 
work  has  been  taken  into  consideration,  but 
has  not  yet  been  established.  In  consequence 
of  the  independence  of  each  district  there  are 
some  differences  in  the  manner  of  carrying  on 
the  work.  The  laborers,  mostly  persons  unfit 
for  any  other  kind  of  work,  are  paid  low 
wages.  After  the  night  sweeping  the  refuse 
is  carted  away  in  the  early  inorning  hours. 
J^or  this  work  the  municipality  has  at  pres- 
ent 317  horses,  51  sweeping  machines,  19 
automatic  watering  carts,  i.j  watering  carts, 
110  dirt  carts,  2  machines  for  removing  slush, 
and  9U5  various  carts  for  the  removal  of 
slush  and  for  other  purposes.  These  are 
stored  in  four  large  and  two  small  depots, 
but  the  erection  of  a  large  depot  is  now 
underway.  The  municipality  ol  Vienna 
cleans  all  thoroughfares  ami  the  sidewalks 
in  front  of  vacant  lots.  The  cleaning  of  the 
other  sidewalks  is  obligatory  on  house  own- 
ers, as  is  also  the  watering  of  the  same, 
twice  in  dry  weather,  between  7  and  8  and 
2  and  3  p.  m.  The  house  owners  are  also 
obliged  to  have  the  sidewalks  cleared  of 
snow  and  ice,  though  only  to  a  breadth  of 
6  ft.  6  ins.,  and  also  to  strew  sand,  etc.,  on 
them  in  case  of  slippery  w-alking.  In  the 
first  district,  the  city  proper,  the  streets 
paved  with  granite  and  wood  are  cleaned 
nightly  with  sweeping  machines,  the  prelimi- 
nary sprinkling  being  done  by  patent  auto- 
matic watering  carts.  In  the  remaining 
streets,  the  most  important  of  which  are 
also  cleaned  by  machines  at  night,  there  are 
11  groups  of  3  sweeping  machines  each  and 
1  patent  watering  cart,  each  group  having 
about  994,000  sq.  ft.  to  clean.  In  the  first 
district  work  begins  at  11 :30  and  in  the  other 
districts  at  10  p.  m.  In  the  first  district 
the  work  of  cleaning  is  finished  at  6  a.  m., 
but  the  market  places  and  adjoining  streets, 
which  are  occupied  by  the  market  people  at 
night,  are  cleaned  at  a  later  hour.  In  the 
rest  of  the  city  the  work  of  sweeping  is 
finished  at  0  a.  ra.  For  gathering  refuse 
there  are  1.5  groups,  each  with  a  foreman  and 
10  workmen,  who  begin  working  half  an 
hour  after  the  machines  start  and  who  are 
afterwards  employed  in  collecting  house 
refuse  and  otherwise.  The  sweeping  ma- 
chines, strongly  built  and  durable,  cost  about 
$-1011  each.  The  asphalted  streets  •  are  washed 
between  o  and  8  -a.  ni.  and  are  cleaned  with 
rubber  rakes.  In  the  second  district,  the 
heavy  traflSc  thoroughfares,  for  which  the 
machines  on  hand  are  inadequate,  are  swept 
by  hand  at  night.  All  other  streets  not 
swept  by  machines  are  swept  in  the  daytime 
by  brooms.  On  Sunday  only  a  part  of  the 
workmen  are  employed,  but  they  all  receive 
full  wages.  The  time  of  work  in  summer  is. 
from  6  a.  m.  until  6  p.  in.,  with  two  pauses 
of  a  half  hour  each  and  one  hour  for  dinner. 
For  cleaning  the  streets  there  are  employed 
on  an  average  63  overseers,  242  foremen,  and 
2.1.54  laborers.  Night  cleaning  by  means  of 
machines  will  shortly  be  introduced  for  nearly 
all  paved  streets.  The  removal  of  the  street 
and  market  refuse  is  done  chiefly  by  the 
municipality,  the  rest  by  contractors.  The 
carts  have  a  loading  capacity  of  106  cu.  ft., 
are  of  w'ood,  and  closed  with  covers.  The 
refuse  removed  by  the  municipality  is  par- 
tially employed  as  manure,  being  mixed  wdth 
the  refuse  from  houses  and  partially  deposited 
m  sand  pits.  The  refuse  removed  by  the 
contractors  becomes  their  property  and  is 
partially  employed  as  manure.  The  employ- 
ment of  the  street  and  market  refuse  col- 
lected by  day  for  agricultural  purposes,  par- 
ticularly the  manuring  of  vineyards  and  sandy 
bottoms  in  the  vicinity  of  Vienna,  is  now 
under  discussion.  The  quantity  of  the  street 
refuse,  owing  to  the  large  area  of  the  grav- 
eled streets,  is  considerable:  about  9,888,480 
cu.    ft.    annually   are    removed.      For    removal  '. 
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of  the  street  slush  and  heavy  refuse  truck 
carts  are  employed.  The  formation  of  slush 
is  largely  due  to  local  conditions,  as  prin- 
cipally chalk  (lime)  gravel  of  an  inferior 
quality  is  used  for  the  streets,  other  suitable 
stone  not  being  found  in  the  vicinity  of 
\'ienna.  The  cost  of  street  cleaning  for 
Vienna  amounted  in  the  estimate  for  1909 
to  $1,157,700,  according  to  a  recent  consular 
report  from  whicli  the  above  notes  have  been 
taken. 


Cyclopean  Concrete  at  Gatun. 

Rock  dug  out  of  Culebra  Cut  is  being  used 
in  the  concrete  of  Gatun  Locks,  adding  weight 
to  the  massive  gravity  sections,  acting  as  re- 
inforcement, and  reducing  the  cost  of  the  lock 
construction.  Only  the  hard  rock  from  the 
dikes  at  Bas  Obispo  and  Empire  is  used.  Two 
plant?  have  been  established  to  get  it  ready, 
one  of  them  on  the  north  toe  and  one  on  the 
south  toe  of  the  Pam,  both  near  tlie  lock  site. 


The  primary  object  of  brmging  the  rock 
from  Culebra  Cut  to  Gatun,  a  distance  of  23 
miles,  is  to  build  the  toes  of  Gatun  Dam,  and 
it  therefore  arrives  at  the  Dam  as  miscel- 
laneous spoil  that  must  be  sorted  in  order  to 
get  rock  suitable  for  the  concrete.  Trains 
that  are  loaded  at  the  dikes  referred  to  are 
shifted  to  the  points  on  either  toe  where  the 
sorting  plants  have  been  established  and  are 
dumped,  all  the  rock  not  used  for  concrete  be- 
ing' allowed  to  lie  where  it  is  dumped  as  it 
forms  part  of  the  dam. 

At  the  plant  on  the  north  toe  of  the  Dam  a 
locomotive  crane  operating  an  orange  peel 
dredge  bucket  is  used  to  pick  up  suitable 
boulders  and  place  them  on  skips  carried  by 
narrow  gauge  cars.  Boulders  containing  a 
cubic  yard  are  frequently  loaded  in  this  way, 
but  the  usual  run  is  smaller  than  that,  al- 
though greater  than  one  or  two  men  could 
handle.  From  the  sorting  plant  the  rock  is 
carried  along  the  lock  site  on  the  industrial 
railway  from  the  concrete  mixing  plant  to  the 
cableways ;      th  e  skips  are  picked  up  by  the 


cables  and  delivered  wherever  desired  in  the 
lock  site.  It  is  the  intention  to  increase  the 
capacity  of  this  jdant  by  laying  a  standard 
gauge  railway  along  the  lock  site  parallel  to 
the  industrial  railway,  thus  leaving  the  in- 
dustrial line  open  to  the  exclusive  use  of  the 
concrete  trains.  This  plant  supplied  6,808% 
cu.  yds.  of  large  rock  up  to  July  13,  inclusive. 

At  the  plant  on  tlie  south  toe  the  rock  is 
sorted  and  loaded  by  hand,  arid  in  consequence 
only  "man  size"  pieces  ahe  handled  from  this 
point.  These  pieces  are  loaded  on  skips  and 
into  buckets,  and  are  carried  over  the  narrow 
gauge  railway,  laid  for  handling  the  concrete 
from  the  auxiliary  mixers,  to  the  south  fore- 
bay  wdiere  the  derricks  erected  there  lift  the 
skips  or  buckets  over  the  forms.  This  plant 
had  furnished  3,174  en.  yds.  of  large  rock 
up   to  July    13,   inclusive. 

When  both  the  plants  arc  running  at  their 
capacity  about  4."(U  cu.  yds.  of  large  rock 
will  be  furnished  each  day  to  be  embedded  in 
the  concrete,  which  will  be  about  1-5  per  cent 
of  the  concrete  placed. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Conservation  of  Water  Powers.* 

The  conference  of  Governors,  which  assem- 
bled at  the  White  House  in  May,  1908,  in  re- 
sponse to  an  invitation  e.xtended  by  President 
Roosevelt,  focused  the  attention  of  the  Amer- 
ican people  upon  a  subject  which  all  recog- 
nize as  one  of  fundamental  national  impor- 
tance and  one  which  appeals  to  the  engineer- 
nig  profession  with  all  the  force  which  comes 
from  special  knowledge.  True  conservation 
of  our  natural  resources  means  wise  utiliza- 
tion of  those  resources  without  unnecessary 
waste.  Such  utilization  of  materials  used  in 
construction  and  of  energy  is  the  primary  and 
essential  business  of  the  engineer.  Since  the 
days  of  Smeaton  and  of  Watt,  the  engineer 
has  been  buildhig  the  lighthouses  of  material 
prosperity  and  releasing  and  directing  for 
the  common  welfare,  those  vast  forces  of  na- 
ture imprisoned  and  overlooked  for  centuries, 
but  now  utilized  on  a  scale  which  dwarfs  the 
physical  powers  of  man  to  insignificance. 

During  the  last  2.5  years,  a  period  practical- 
ly coterniinus  with  the  life  of  this  institute  to 
date,  the  art  of  transmitting  power  by  elec- 
tricity has  grown  from  a  laboratory  experi- 
■  ment  into  a  development  universally  recog- 
nized as  one  of  the  great  factors  of  industrial 
and  commercial  life. 

The  latest  publication  of  the  United  States 
Geological  Survey,  relative  to  this  subject, 
estimates  the  aggregate  water  powers  of  the 
United  States  at  minimum  flow  to  be  36,000,- 
000,  and  the  aggregate  which  presumably  can 
be  developed  on  the  basis  of  six  months'  flow 
per  annum  at  not  less  than  67,000,000  horse- 
power. 

A  very  large  proportion  of  the  water  pow- 
ers hitherto  unappropriated  are  either  located 
upon  Government  lands  or  are  dependent, 
wholly  or  in  part,  upon  the  run-off  from  gov- 
ernment lands. 

The  regulations  established  by  national  and 
state  governments  which  control  or  affect  the 
further  utilization  of  water  powers,  therefore, 
are  of  peculiar  concern  to  the  members  of 
this  institute.  \  bill  endorsed  by  the  admin- 
istration is  now  before  Congress  which,  if 
passed,  will  confer  definitely  upon  the  Presi- 
dent and  his  executive  assistants  full  author- 
ity in  respect  of  withdrawal  of  public  lands 
and  unappropriated  water  powers.  Probably 
the  bill  will  "pass,  and  if  so  we  may  expect 
that  the  question  of  governmental  machinery 
and  methods  for  handling  practically  this 
highly  complex  and  vitally  important  subject 
will  be  raised  in  acute  form. 

If  the  views  of  the  engineering  profession 
are  to  be  effective,  either  in  moulding  public 
opinion  or  in  assisting  the  legislative  and  ex- 
ecutive representatives  of  our  people,  by  sup- 

•Presidential  Address  of  Mr.  L  "B.  StillweU  be- 
fore the  .American  Institute  of  Electrical  Engi- 
neers on  June  28. 


plying  facts  essential  to  correct  generaliza- 
tions and  deductions,  it  is  important  that 
those  views  be  clearly  stated  at  the  right  time 
and  that  apparent  lack  of  agreement  among 
those  best  qualified  to  measure  the  practical 
results  of  existing  or  proposed  governmental 
regulations  ,should  not  destroy  their  influence. 

The  present  occasion  seems  opportune  for 
the  presentation  of  a  brief  and  non-technical 
discussion  of  the  practical  bearing  and  eft'ect 
of  existing  laws  governing  the  appropriation 
of  water  powers  located  on  public  lands, 
which,  as  now  construed  and  applied,  are  se- 
riously retarding  the  utilization  of  these  pow- 
ers. 

To  those  who  realize  the  vast  possibilities 
of  a  farsighted  and  thoroughly  scientific  de- 
velopment and  utilization  of  our  water  power 
resources,  particularly  those  of  the  Rocky 
Alountains  and  the  Sierras,  no  subject  can  be 
more  interesting.  Present  practice,  wdiether 
ideal  or  faulty,  is  more  likely  to  be  modified 
than  revolutionized,  and  now  is  the  time  for 
unprejudiced  and  candid  discussion  of  the 
regulations  now  in   force. 

Relation  of  Forests  and  Stream  Flozv. — The 
Bureau  of  Forestry  has  established  regula- 
tions governing  the  appropriation  of  water 
powers  located  on  streams  which  drain  water- 
sheds included  in  whole  or  in  part  in  Forest 
Reserves.  Among  these  regulations  is  the  im- 
position of  a  graduated  rental,  to  be  paid  by 
the  individual  or  corporation  appropriating 
the  water  power  and  used  by  the  government 
for  forest  purposes.  This  rental  rests  upon 
the  assumption  that  the  appropriator  of  the 
power  will  be  benefited  by  the  preservation 
of  the  forest,  and  this  idea  is  accepted  gen- 
erally by  engineers  and  by  the  public. 

Mr.  Gifford  Pinchot,  Chief  Forester  at  the 
time  when  the  present  regulations  were  es- 
tablished, states  his  understanding  of  the 
physical  facts  upon  which  this  charge  is  based 
in  a  document  explaining  the  policy  of  the 
Forest  Service,  as  follows : 

"The  national  forests  include  the  great 
mountain  chains  of  the  west.  The  rain  and 
melting  snow  of  these  ranges  feed  the  moun- 
tain streams.  The  forest  cover  on  the  steep 
slopes  acts  like  a  mighty  sponge,  absorbing 
the  excess  of  rainfall  in  the  wet  season  and 
giving  it  out  to  the  thirsty  lands  in  the  dry  ■ 
season.  It  is  for  the  express  purpose  of  .'bus 
'securing  favorable  conditions  of  iVater 
flows'  (Acts,  June  4,  1897)  that  Congress  has 
authorized  the  creation  of  national  forests 
and  expends  money  for  their  administration 
and  maintenance.  Where  the  forest  cover  is 
destroyed  by  reckless  lumbering  and  the  fires 
which  inevitably  follow,  the  rains  immediately 
run  off  the  steep  slopes  as  from  the  roof  of  a 
house,  producing  destructive  floods  in  the  val- 
leys and  leaving  no  store  of  water  for  the 
drv  season.  Therefore,  when  a  power  com- 
paiiv  puts  its  plant  on  national   forest  land,  it 


gets  from  the  government  two  things  which 
it  ought  to  pay  for,  viz.:  (a)  The  use  of 
lands  of  great  value  for  power  purposes,  for 
the  steep  mountain  sides  give  the  fall  which 
is  essentia!  for  a  power  plant;  (b)  the  guar- 
antee of  a  steady  flow  of  water  as  an  inci- 
dent to  the  land  occupied  by  the  plant.  This 
steady  Row  is  also  essential  to  a  power  plant." 

During  the  last  two  years  the  question  of 
the  actual  or  assumed  effect  of  forests  on  the 
water-shed  in  regulating  the  run-off  has  been 
widely  debated.  That  forest  cover  controls 
the  run-off  to  a  material  extent  has  been  vig- 
orously asserted  by  engineers  pnmiinent  in 
the  government  service  and  by  many  others, 
and,  on  the  other  hand,  it  has  been  seriously 
questioned  by  a  number  of  our  leading  engi- 
neers, notably  by  Colonel  Chittenden,  in  a 
paper  read  before  the  .American  Society  of 
Civil  Engineers,  in  March,  1909.  and  liy  Dr. 
Willis  L.  Moore,  Chief  of  the  United  States 
Weather  Bureau,  in  a  report  addressed  to  the 
Committee  on  .Agriculture,  of  the  House  of 
Representatives  in  1910,  entitled  ".\  Report 
on  the  Influence  of  Forests  on  Climate  and 
on  Floods." 

I  do  not  propose  to  enter  into  a  detai!,ed 
discussion  of  this  complex  subject  at  this 
time.  Colonel  Chittenden's  paper  and  its  dis- 
cussion, as  printed  in  the  transactions  of  the 
.American  Society  of  Civil  Engineers,  have 
covered  the  subject  perhaps  substantially  as 
well  as  it  can  be  covered  by  applying  induc- 
tive method  to  existing  records. 

The  report  of  Dr.  Moore  and  the  article  on 
"Floods."  in  Water  Supply  paper  No.  "234,  pre- 
pared by  the  United  States  Geological  Sur- 
vey, also  debated  the  subject  at  great  length, 
the  apparently  radical  difference  of  opinion 
between  these  two  gentlemen  being  due  ap- 
parently in  large  degree  to  the  fact  that  Dr. 
Moore  is  considering  total  annual  run-off, 
while  Mr.  Leighton  is  investigating  the  rela- 
tion of  "flood  tendency"  to  precipitation. 

.As  Dr.  George  F.  Swain  pointed  out  in  a 
recent  discussion  of  this  subject  at  Boston,  the 
difficulty  in  reaching  an  agreement  along  the 
lines  adopted  in  the  papers  referred  to  results 
from  the  fact  that  all  of  these  gentlemen  are 
applying  the  inductive  method  of  reasoning  to 
a  subject  so  complex  and  so  varied  as  prac- 
tically to  preclude  the  possibility  of  general 
agreement  in  the  inference  drawn.  The  physi- 
cal laws  which  govern  the  phenomena  under 
discussion  are  all  well  known  and  to  the  sci- 
entist the  deductive  method  of  dealing  with 
this  subject  is  not  only  easier  but  is  more 
convincing  than  the  attempt  to  draw  conclu- 
sions from  incomplete  records  of  precipita- 
tion and  stream-flow  where  even  approximate 
knowledge  of  the  extent  to  which  the  surface 
of  the  watershed  in  question  is  forested,  or 
plowed,  or  covered  by  vegetation  other  than 
forest,  is  not  available. 

Such  reasoning  unquestionably  leads  to  the 
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conclusion  that  the  preservation  of  forests  on 
the  watershed  does  to  a  greater  or  less  extent 
regulate  and  control  not  the  aggregate  annual 
run-off,  but  the  rate  at  which  that  run-off 
varies  during  the  year,  and  this  idea  is  ac- 
cepted generally  by  engineers  and  by  the  pub- 
lic. It  is  also  accepted  apparently  by  the  ma- 
jority of  engineers  who  have  discussed  this 
subject  in  our  various  engineering  publica- 
tions, using  the  inductive  method  in  drawing 
their  conclusions. 

.As.  the  essential  physical  facts  w'hich  bear 
directly  upon  forest  control  of  run-off,  and 
consequently  upon  the  relation  of  forested 
water  sheds  and  water  power,  the  following 
as  stated  by  Dr.  Moore  may  be  accepted  prob- 
ably without  material  error : 

"(1).  Precipitation  controls  forestation,  but 
fo'restation  has  little  or  no  effect  upon  precip- 
itation. (2)  Any  local  modification  of  tem- 
perature and  humidity  caused  by  the  pres- 
ence or  absence  of  forest  covering  the  build- 
ings of  villages  and  cities,  etc.,  could  not  ex- 
tend upward  more  than  a  few  hundred  feet, 
and  in  this  stratum  of  air  saturation  rarely 
occurs,  even  during  rainfall,  whereas  precipi- 
tation is  the  result  of  conditions  that  exist  at 
such  altitudes  as  not  to  be  controlled  or  af- 
fected by  the  small  thermal  irregularities  of 
the  surface  car.  (3)  During  the  period  of 
accurate  observations,  the  total  annual  pre- 
cipitation has  not  increased  or  decreased  to 
an  extent  worthy  of  consideration.  (4)  The 
total  annual  run-off  of  our  rivers  is  not  af- 
fected materially  by  any  other  factor  than 
precipitation,  (.5)  There  is  no  adequate  evi- 
dence to  justify  the  conclusion  that  extreme 
floods  in  recent  years  attain  higher  stages 
than  formerly." 

Other  conclusions  stated  by  Dr.  Moore  in 
the  report  above  referred  to.  the  author  is 
not  prepared  to  accept,  and  as  regards  that 
forest  control  which  is  practically  related  to 
the  commercial  value  of  water  powers,  he 
believes  the  following  to  be  a  correct  state- 
ment : 

While  the  aggregate  annual  run-off  of  our 
rivers  in  general  depends  upon  the  total  an- 
nual precipitation,  the  presence  of  forest  cov- 
er on  the  watershed  regulates  the  rate  of  run- 
off to  RXt  extent  which  in  many  cases  mate- 
rially affects  the  value  of  the  water  power, 
this  regulation  tending  to  equalize  the  flow 
and  prolong  it  during  the  dry  season. 

With  this  understanding  of  the  essential 
physical  facts  which  are  pertinent  it  is  pro- 
posed in  this  paper  (1)  to  discuss  briefly 
certain  provisions  included  in  the  present  reg- 
ulations of  the  Forest  Service  governing  the 
appropriation  of  water  powers  dependent  in 
whole  or  in  part  upon  forest  reserves,  and 
(2)  to  suggest  the  outline  of  a  plan  which 
to  the  author  appears  preferable  to  that  now 
in  force. 

The  present  form  of  permit  provides  a 
nominal  charge  (rental)  for  the  land  occu- 
pied by  power  house,  dam,  canals,  penstocks, 
flumes,  etc.,  the  rate  being  "one  dollar  per 
acre  and  five  dollars  per  mile  for  the  land 
occupied  by  said  works.''  It  provides  also 
that  "the  gross  operation  charge  for  any  year 
shall  be  calculated  by  the  forester  upon  the 
basis  of  the  quantity  of  electric  energy  gen- 
erated in  such  year  at  a  maximum  rate,  which 
shall  not  exceed  the  following  amounts  per 
thousand  kilowatt  hours: 

Cents. 

For  the  first  year 2 

For  the  second  year 4 

For  the  third  year n 

For  the   fourth   vear .S 

For  the    fifth   year. 111% 

For  the  sixtli  to  tenth  years.  Inc- 12% 

For  the  eleventh  to  fifteenth  years,  ine 15 

For  the  sixteenth  to  twentieth  years.  Inc..   17% 
For  the   twenty-flrst  to  twenty-fifth  years, 

inclusive     20 

For  the  twenty-sixth  to  thirtieth  years,  inc  22% 
For  the  thirty-first  to  thirty-fifth  years,  inc.  25 
For  the   thirty-sixth  to   fortieth   years,    inc.  21\i 
For  the  forty-first  to  forty- fifth  years,  inc.  30 
For  the  forty-sixth  to  fiftieth  years,  inc...  32"-- 

The  foregoing  are  maximum  rates  applica- 
ble only  in  cases  where  all  the  water  utilized 
comes  from  the  Forest  Reserve  and  the  en- 
tire head  developed  results  from  the  topogra- 
phy of  the  forest.  In  all  other  cases,  deduc- 
tions are  made  as  follows : 


"From  the  gross  operation  charge  for  any 
year  calculated  as  above. 

"(a)  A  sum  bearing  approximately  the 
same  ratio  to  one-half  of  such  gross  opera- 
tion charges  as  the  area  of  unreserved  land 
on  the  watershed  as  of  the  beginning  of  each 
year. 

"(b)  A  sum  bearing  approximately  the 
same  ratio  to  one-half  of  such  gross  opera- 
tion charge  as  the  length  of  conduit  outside 
the  Forest  Reserve  bears  to  the  total  length 
of  such  conduit  as  of  the  beginning  of  each 
year. 

"(c)  A  sum  bearing  approximately  the 
same  ratio  to  the  balance  remaining  after 
said  deductions  'a'  and  'b'  as  the  quantity  of 
electric  energy  generated  from  water  stored 
artificially  by  the  permittee  over  and  above 
what  is  generated  by  the  natural  flow,  bears 
to  all  electric  energy  generated. 

The  sum  remaining  after  all  the  aforesaid 
deductions  have  been  made  constitutes  the 
net  operation  charge  for  such  year." 

The  rationale  of  the  deduction  for  water 
stored  artificially  by  the  permittee  is  obvious. 
That  for  the  first  two  deductions  described  is 
stated  in  an  informal  explanatory  document 
of  the  Forest  Service,  as  follows ; 

"Since  the  two  advantages  furnished  by  the 
Government  are  the  maintenance  of  a  steady 
flow  from  the  forested  watershed,  and  the 
fall  resulting  from  the  topography  of  the 
forest,  one-half  of  the  conservation  charge  is 
calculated  as  based  upon  each  of  these  ad- 
vantages.    Therefore : 

"(a)  If  a  part  of  the  watershed  which 
supplies  the  power  plant  is  outside  of  the 
natural  forest,  the  one-half  of  the  conserva- 
tion charge  calculated  upon  the  advantage  re- 
sulting from  the  maintenance  of  the  steady 
flow  by  the  conservation  of  the  forest  cover 
is  reduced  proportionately,  and  (b)  if  a  part 
of  the  fall  which  the  permittee  is  to  use  in 
developing  power  is  outside  of  the  national 
forest,  the  one-half  of  the  charge  which  is 
based  upon  the  fall  is  reduced  proportion- 
ately." 

hiif'oscd  Rates  as  a  Tax  on  the  Power 
Enterprises. —  The  proposed  conservation 
charge,  at  least  during  the  early  years  of  the 
contract,  cannot  be  regarded  reasonably  as 
constituting  any  very  serious  financial  bur- 
den imposed  upon  the  individual  or  corpora- 
tion developing  the  water  power.  If  power 
be  sold  at  an  average  price  of  one  cent  per 
kilowatt  hour,  the  maximum  conservation 
charge  during  the  first  five  years  of  operation 
is  equivalent  to  a  tax  of  0.61  per  cent  of  gross 
receipts.  During  the  ne.xt  five-year  period 
it  is  increased  to  1.2.5  per  cent  of  gross  re- 
ceipts, and  it  increases  gradually  from  this 
figure  to  a  maximum  of  3.2.5  per  cent  of  gross 
receipts,  which  rate  applies  during  the  last 
five  years  of  the  50-year  life  of  the  con- 
tract. The  average  charge  during  the  50-year 
period  is  2.086  per  cent  of  gross  receipts,  if 
power  be  sold  at  the  price  assumed,  viz. :  one 
cent  per  kilowatt  hour. 

If  power  be  sold  at  an  average  price  of  0.5 
cent  per  kilowatt  hour  the  average  conserva- 
tion charge  during  the  period  of  the  lease 
becomes  4.172  per  cent  of  gross  receipts,  and 
the  ma-ximum.  which  applies  during  the  last 
five  years  of  the  lease,  is  6.5  per  cent  of  gross 
receipts. 

It  is  a  fair  question,  however,  whether  a 
more  rational  method,  and  one  which  in  cer- 
tain important  respects  would  tend  to  pro- 
duce better  results,  might  not  be  devised.  The 
plan  in  force  obviously  is  open  to  several 
objections.     Among  these  are: 


(1)  The  imposition  of  a  tax  upon  output 
means  that  the  man  who  installs  a  highly  ef- 
ficient plant  is  called  upon  to  pay  a  higher 
conservation  charge  than  the  man  who  wastes 
water  by  the  installation  of  a  cheap  and  in- 
efticient  plan.  The  effect  of  the  conservation 
charge  in  influencing  type  of  construction, 
and  consequent  effective  utilization  of  the 
water,  will  probably  be  small,  but  unquestion- 
ably that  influence  is  exerted  in  the  wrong 
direction ; 

(2)  The  proposed  method  of  charging  im- 
poses a  heavier  burden  upon  the  man  who 
sells  his  power  at  a  low  price  than  upon 
him  who  sells  it  at  a  high  price.  The  tax, 
measured  in  percentage  of  gross  receipts,  is 
obviously  twice  as  high  in  the  case  of  the 
man  who  sells  power  at  an  average  price  of 
5  cents  per  kw.-hour  as  it  is  in  the  case  of  a 

.  man  who  sells  power  at  an  average  price  of  1 
cent  per  kw.-hour. 

Both  of  these  objections  w-ere  pointed  out 
in  a  paper  read  by  Mr.  F.  G.  Baum,  before 
the  .American  Institute  of  Electrical  Engi- 
neers, at  Atlantic  City,  N.  J.,  in  1908,  but 
the  wTiter  has  not  heard  them  referred  to 
since,  and  they  deserve  careful  consideration. 

( 3 )  Mr.  Baum  also  calls  attention  to  the 
fact  that  under  the  plan  proposed  by  the 
Forest  Service  "the  man  who  takes  his  power 
to  a  market,  say  100  to  200  miles  away,  must 
pay  to  the  Government  for  the  losses  in- 
curred in  doing  so  and  pays  more  than  the 
man  who  sells  to  the  home  market.  The  man 
who  reaches  out  with  his  power  is  equaliz- 
ing conditions,  just  as  railroads  equalize  con- 
ditions by  their  transportation   facilities." 

The  Italian  law,  recognizing  this  point,  re- 
duces the  rental  in  the  case  of  transmitted 
power.  The  basis  of  this  reduction,  as  stated 
by  M.  Rene  Tavernier.  chief  engineer.  De- 
partment of  Public  Works,  Republic  of 
France,  in  his  valuable  article  on  "The  Pub- 
lic Utility  of  Water  Power  and  Their  Gov- 
ernment Regulation"  (Water-Supplv  Paper 
No.  2.38),  is  as  follows: 

"For  power  transmitted  by  means  of  elec- 
tricity to  distances  greater  than  10  km.  (about 
8  miles)  there  is  granted  upon  the  annua! 
rental  of  3  francs  per  horsepower,  a  reduc- 
tion calculated  by  multiplying  the  square  of 
the  distance  expressed  in  kilometers  by  a 
fixed  co-efficient  of  0.001.  In  no  case  shall 
the  rental  be  reduced  to  less  than  one-half 
of  1  franc  per  horsepower.  "Under  this  for- 
mula the  minimum  reduction,  that  is  to  0.50 
franc,  will  be  attained  in  transmission  over 
5o  km.    (about  31  miles)." 

While  the  method  of  applying  the  "conser- 
vation charge"  has  been  criticised  in  many 
quarters  and  while  the  objections  above 
pointed  out  are  valid,  the  method  in  force 
possesses  undoubted  advantage  in  the  fact 
that  it  is  definite  and  readily  determined  by 
reference  to  records  which  the  permittee  can 
easily  keep.  The  charges,  moreover,  are  ad- 
justed to  encourage  development  of  the  wa- 
ter powers  by  recognizing  the  fact  that  few, 
if  any,  can  earn  interest  on  the  necessary  in- 
vestment from  the  start.  In  enterprises  of 
this  kind,  the  cost  per  unit  of  output  general- 
ly decreases  as  the  output  increases.  The 
forest  service  charge,  recognizing  this  fact, 
is  made  small  at  the  start  and  increases  grad- 
ually. Except  by  reducing  the  average  charge 
for  the  period,  it  would  be  difficult  to  devise 
a  plan  less  onerous  for  the  permittee. 

(4)  While  the  imposed  charge  could  not  be 
regarded  as  excessive,  if  the  power  developed 
were  entirely,  or  even  very  largely,  dependent 
upon  the  preservation  of  forest  cover  upon 
the  watershed,  it  represents  a  high  rate  when 


FIVE  YEAR 

Drainage 
area 
River  and  Gauging  Station.  sc|.  miles. 

Kennebec — Waterville.     Me 4.3S0 

.Merrimac — FYanklin    Junction,    N.   H 1.460 

(V.nneetieut — Holyoke.     Mass 8,144 

Susquehanna — Binghamton.    N.    Y 2  400 

Yadkin — Wilkesboi-o,    N.    C 500 

Sa\'annah — Augusta,    Ga 7.294 

Black    \Varrior — Near    Cordova,    Ala 1,900 

Feather — Oroville.    Cal 3,640 

Yakima — Near  Yakima,  Wash 3,300 

Naches — Near  North   Yakim:i.   Wash 1,120 

Average   


RUN -OFF 

TABT.E. 

Max. 

Average 

Min. 

run-off 

run -off 

run-off 

Minimum  — 

sec.  ft.  per 

sec.  ft.  per 

sec.  ft.  per      in  per  cent  of: 

sq.  mile. 

sq.  mile. 

sq.  mile.  Maximum. 

A  vera 

17.5 

1.96 

.0388 

922 

1.98 

16.93 

1.998 

.315 

1.86 

15.77 

14.12 

1.623 

.258 

1.83 

15.9 

in.62 

2.044 

.0187 

.095 

.91 

36.8 

2.446 

.43 

1.17 

17.6 

18.83 

1.56 

.198 

1.05 

12.7 

"6.0 

1.515 

.01473 

.0567 

9.73 

29.0 

2.354 

.33 

1.14 

14.0 

19.37 

1.322 

.1926 

.995 

14.56 

19.55 

1.489 

.0268 

.137 

1.8 

21.772 

1.8311 

.18226 

.837 

9.95 
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measured  in  comparison  \vu!i  the  increase  m 
commercial  vale  of  the  p..\ver,  which,  under 
ordinary  conditions,  is  due  to  the  forest.  If, 
for  illustration,  it  be  assuniod  that  under  av- 
erage conditions  "forest  control"  adds  25  per 
cent  to  the  value  of  the  water  power,  a  tax 
averaging  3.88  per  cent  of  gross  receipts  is  a 
tax  of  19.4  per  cent  of  the  gross  value  con- 
tributed  by  the   forest. 

(5)  The  tax  is  imposed  upon  power  from 
all  "forest  reserve  lands."  re.s^ardless  of  the 
actual  condition  of  the  forest"  upon  which  it 
is  based.  Obviously,  therefore,  a  uniform  tax 
must  be  very  much  heavier  in  some  cases 
than  in  others,  as  compared  with  the  benefit 
upon  which  it  theoretically  rests. 

(6)  It  tends  to  retard  utilization  of  water 
powers  and  stimulates  the  use  of  coal  for 
power  purposes— a  result  which  is  in  direct 
contravention  of  the  primary  object  of  con- 
servation. 

(7)  Something  less  than  one-half  the  pub- 
lic domain  is  included  within  the  limits  of  the 
forest  reserve.  To  secure  maximum  revenue 
and  to  minimize  the  average  retarding  effect 
upon  utilization  of  these  water  powers  re- 
sulting from  a  system  of  rental,  any  charges 
which  may  be  imposed  by  the  Federal  Gov- 
ernment upon  waterpower  appropriation 
should  apply  to  all  public  lands. 

The  author  has  expressed  the  opinion  that 
the  imposed  charge  would  not  be  regarded  as 
excessive  if  the  power  developed  were  en- 
tirely, or  even  very  largely  dependent  upon 
the  preservation  of  forest  cover  upon  the 
watershed.  In  his  judgment,  however,  that 
effect  has  been  very  greatly  exaggerated  by 
the  majority  of  writers  who  have  endeav- 
ored to  instruct  the  public  regarding  the  sub- 
ject. 

To  sustain  the  announced  tlieory  of  the 
Forest  Service,  it  is  evident  that  the  value  of 
the  water  power  should  be  directly  dependent 
upon  forest  control  of  the  run-off.  Obviously 
the  statement  that  "the  forest  cover  on  the 
steep  slopes  acts  like  a  giant  sponge,  absorb- 
ing the  excess  of  rainfall  in  the  wet  season 
and  giving  it  out  to  the  thirsty  lands  in  the 
dry  season"'  and  that  the  "power  company 
which  puts  its  plant  on  national  forest  land 
gets  from  the  Government  the  guarantee  of  a 
steady  flow  of  water"  are  highly  figurative. 

The  extent  to  which  forest  cover  and  other 
surface  -conditions  which  tend  to  regulate  run- 
oft',  succeed  in  equalizing  stream  flow,  is  illus- 
trated in  the  above  tabulated  statement,  show- 
ing in  the  case  of  teii  fairly  representative 
rivers  of  the  Atlantic  and  Pacific  slopes  the 
maximum,  average  and  minimum  run-off  in 
second  feet  per  square  miie  for  periods  of 
five  consecutive  years  and  the  minimum  run- 
off expressed  (a)  in  percentage  of  maximum 
run-off  and  (b)  in  percentage  of  average  run- 
off. _ 

Without  attempting  to  discuss  the  complex 
conditions  which  determine  the  relations  of 
maximum,  average  and  minimum  run-off.  it 
is  evident  that  in  no  case  does  existing  forest 
cover  or  any  other  surface  condition  effec- 
tively  equalize   the   flow. 

As  regards  the  relation  of  minimum  to 
maximum  run-off,  the  most  favorable  case, 
that  of  the  Merrimac  river,  shows  a  minimum 
flow  of  1.85%  of  the  ma.ximum,  while  for  the 
ten  rivers  the  minimum  flow  averaged  is  .837 
of  the  maximum  flow  averaged.  As  regards 
the  relation  of  minimum  to  average  run-off, 
the  most  favorable  case,  the  Yadkin,  shows . 
17.6%,  while  the  average  of  the  ten  rivers  is 
9.95%. 

The  effect  of  forest  cover  in  adding  to  the 
commercial  value  of  a  water  power,  results 
from  two  facts,  namely,  first,  the  fact  that 
an  increase  in  minimum  run-off  reduces  the 
necessary  investment  in  auxiliary  steam  or 
other  power  plant ;  second,  the  fact  that  some 
portion  of  the  flood  waters,  which  othervyise 
would  flow  past  the  power  plant,  at  a  time 
when  the  water  available  exceeds  the  amount 
needed,  is  held  back  long  enough  to  permit 
its  commercial  utilization.  As  regards  the 
first  of  the  two  conditions  referred  to.  if  we 
assume  that  auxiliary  steam  power  is  used  to 
insure  a  continuous  supply  equal  tn  the  aver- 
age which  a  given  head  on  each  of  these  riv- 
ers is  capable  of  developing,  it  will  be  seen 
that  such  auxiliary  plants  must  be  capable  of 


l)roducing  power  in  an  amount  ranging  from 
82%  to  987o  of  the  water  power.  The  differ- 
ence, therefore,  between  the  best  and  the 
worst  case  among  these  typical  streams  af- 
fects the  cost  of  the  auxiliary  plant  to  the 
extent  of  1G%'  of  the  cost  of  a  steaiu  plant 
capable  of  developing  the  same  output  as  the 
water  power. 

As  regards  the  effect  of  forest  cover  upon 
the  relative  proportions  of  energy  output 
from  the  water  power  and  from  the  auxiliary 
steam  plant,  the  conditions  are  so  complex  as 
to  prevent  profitable  generalization.  The  hold- 
ing back  of  a  portion  of  the  flood  waters 
saves  fuel  and  other  operating  costs  of  the 
auxiliary  steam  plant  or  reduces  the  artificial 
storage  required.  While  it  is  evident  that  this 
effect,  under  the  best  conditions  existing  upon 
any  of  the  watersheds,  drained  by  the  streams 
referred  to  in  the  table,  is  not  such  as  to  jus- 
tify the  theory  that  the  forest  is  the  principal 
factor  affecting  the  value  of  the  water  power, 
the  author  would  not  be  justified,  from  pres- 
ent knowledge,  in  attempting  to  fix  its  aver- 
age effect  upon  that  value. 

The  features  of  the  present  regulations 
which  should  be  changed  are  as  follow^s : 

Permit  Non-Transferable. — Clause  15  of 
the  power  agreement  now  in  force  reads  as 
follows :  "The  permit  here  applied  for  shall 
be  non-transferrable  (U.  S.  Revised  Statutes, 
Section  3737)  and  shall  be  subject  to  all  prior 
valid  claims  which  are  not  by  law  subject 
thereto." 

The  aim  in  view,  of  course,  is  to  avoid  mo- 
nopoly, as  a  result  of  which  an  artificial  price 
might  be  maintained  higher  than  the  average 
which  would  be  fixed  by  competition  of  sim- 
ilar developments  in  the  same  market. 

If  effective,  it  is  obvious  that  this  require- 
ment must  retard  development.  The  economic 
reasons  which  demand  that  water  powers  on 
the  same  stream  should  deliver  their  output 
to  the  same  network  of  distributing  circuits 
in  many  cases  are  material,  and  those  which 
demand  that  the  output  of  developments  on 
different  streams  should  be  similarly  com- 
bined are  even  more  weight\.  In  the  former 
cases,  under  certain  conditions,  as  has  been 
pointed  out  by  Mr.  W.  S.  Lee,  in  his  paper 
before  the  American  Institute  of  Electrical 
Engineers  (Proceedings  for  April,  1910),  the 
net  output  of  a  stream  effective  for- commer- 
cial purposes  may  be  considerably  increased. 
In  the  latter  case,  owing  to  the  fact  that  the 
relative  run-off  of  neighboring  watersheds 
sometimes  varies  widely  during  successive 
years,  the  reliability  of  the  supply  of  power 
to  the .  user  is  materially  increased  by  com- 
bination. To  put  the  matter  another  way,  if 
combination  be  not  permitted  the  aggregate 
investment  in  auxiliary  steam  plants  or  gas 
engine  plants  must  be  largley  increased,  which 
obviously  is  bad  economy  and  means  an  in- 
crease in  cost  of  power  not  only  to  the  pro- 
ducer, but  also  to  the  user. 

By  electrically  combining  the  output  of  a 
considerable  number  of  water  powers,  inter- 
ruptions of  service,  due  to  accidents  to 
flumes,  or  to  transmission  circuits  are  de- 
creased. 

The  clause,  in  my  judgment,  should  be 
modified  by  permitting  transfer,  subject  to 
approval  by  the  government.  The  right  of  a 
state  or  municipalit>  to  fix  charges,  in  the 
case  of  a  public  utility  company  selling  its 
product  within  the  limits  of  such  state  or  mu- 
nicipality, has  been  established  by  decisions 
of  the  Supreme  Court  of  the  United  States. 
The  danger  that  American  communities  in 
general,  knowing  this  fact,  will  submit  for 
any  great  length  of  time  to  the  imposition  of 
rates  that  are  really  extortionate,  is  not  com- 
parable to  the  economic  loss,  which -is  certain 
to  result  from  the  imposition  of  conditions 
limiting  the  opportunity  for  profitable  invest- 
ment of  capital.  In  this  connection  it  is  evi- 
dent that  even  an  assumed  water-power  mo- 
nopoly of  the  largest  conceivable  size  must 
sell  its  power  at  a  cost  lower  than  the  cost 
of  coiupeting  power  produced  by  steam  plants. 
The  established  right  of  a  state  or  munici- 
pality to  fix  rates  at  which  power  is  sold  is 
an  absolute  protection  applicable  by  local 
governments  best  able  to  judge  the  conditions 
which  determine  what  is  an  equitable  charge. 


Continuous  Operation  of  Plant.— Clause  18 
reads  as  follows : 

"The  permittee  shall,  except  when  prevent- 
ed by  the  act  of  God  or  the  public  enemy,  or 
by  unavoidable  accidents  or  contingencies, 
continuously  operate  for  the  generation  of 
electric  energy,  the  works  to  be  constructed 
under  the  permit  hereby  applied  for.  in  such 
manner  as  to  generate  after  such  generation 
begins,  not  less  than  the  following  percent- 
ages of  full  hydraulic  capacitv  of  the  said 
works  measured  in  kilowatt-hours;  in  the 
first  year  ....  per  cent;  in  the  second  year 
....  per  cent;  in  the  third  year  ....  per 
cent;  in  the  fourth  year  ....  per  cent;  in 
the  fifth  year  ....  per  cent;  and  in  every 
year  thereafter  ....  per  cent." 

The  object  in  view  is  to  prevent  a  power 
company  increasing  its  prices  by  creating  an 
artificial  power  famine  and  to  secure  full  util- 
ization of  the  available  power.  Some  permits 
have  specified  that  not  less  than  twenty-five 
per  cent  of  the  full  hydraulic  capacity,  meas- 
ured in  kilowatt  hours,  must  be  generated; 
others  as  much  as  seventy-five  per  cent,  de- 
pending upon  special  circumstances  supposed 
-to  govern   the  case. 

In  many  cases  this  clause  presents  serious 
difficulty  to  the  power  company.  In  the  ma- 
jority of  instances  with  which  "the  writer  has 
been  personally  familiar,  it  has  been  extreme- 
ly diificult,  if  not  impossible,  to  predict  either 
maximum  or  minimum  limits  of  the  growth 
of  power  output.  Circumstances  may  be  con- 
ceived under  which  a  power  company,  oper- 
ating not  only  the  plant  covered  bv  the  per- 
mit, but  also  other  plants  might  shut  down 
the  first  named  to  produce  temporarily  an 
artificial  scarcity  of  power,  but  the  fact  that 
this  would  seem  an  idle  investment  would 
make  this  a  rare  case.  If  it  be  necessary  to 
retain  such  a  clause,  it  should  be  accompa- 
nied by  a  provision  permitting  with  the  con- 
sent of  the  government,  a  reduction  in  the 
percentages  originally  fixed. 

While  discretionary  power  to  make  condi- 
tions upon  which  capital  has  been  invested 
more  onerous  will  retard  or  prevent  develop- 
ment, the  bestowal  upon  a  Secretary  of  Agri- 
culture or  a  Secretary  of  the  Interior,  of 
power  to  make  those  conditions  less  onerous 
involves  no  corresponding  public  risk,  since 
that  secretary  would  destroy  himself  political- 
ly who  should  grant  such  authorizations  with- 
out proper  cause.  Xo  power  companv  can 
afford  to  invest  capital  under  a  contract 
which  leaves  it  in  the  power  of  a  government 
official  to  increase  the  burden  of  the  enter- 
price  within  the  term  covered  bv  the  "tjermit. 
but  the  government  and  the  public  can  well 
afford  to  bestow  upon  a  responsible  official 
authority  to  reduce  those  burdens  upon  prop- 
er application  and  presentation  of  valid  rea- 
sons. 

Term  of-  Perm  it. —Clause  20  of  the  permit 
in  force  reads  as  follows : 

"The  permit  hereby  applied  for  shall  cease 
and  be  void,  upon  the  expiration  of  fifty  years 
from  the  date  of  approval  hereof,  but  it  may 
then  be  renewed  in  the  discretion  of  the  duly 
authorized  ofl^cer  or  agent  of  the  United 
States,  and  upon  such  conditions  as  he  may 
in  his  discretion  fix :  Provided,  that  such  of- 
ficer or  agent,  in  fixing  such  conditions  shall 
consider  the  actual  value  at  that  time  for 
power  and  all  other  purposes  of  the  lines  and 
rights  of  way  within  National  Forests  occu- 
pied and  used  under  the  permit  hereby  applied 
for  and  the  actual  value  at  that  time  of  all 
improvements  lawfully  made  by  the  permittee 
within  National  Forests  under  the  permit 
hereby  applied  for.  but  neither  the  property 
of  the  permittee,  if  any.  outside  of  National 
Forests,  nor  the  permit,  franchises,  bonds, 
capital  stock  or  other  securities  of  the  permit- 
tee shall  be  considered  in  fixing  such  condi- 
tions." 

It  will  be  noted  that  this  clause  contains  no 
provision  for  taking  care  of  the  contracts 
which  may  be  in  force  between  the  permittee 
(or  his  successor)  and  his  customers  at  the 
expiration  of  the  fifty-year  period,  nor  does 
the  author  find  any  provision  covering  this 
point  elsewhere  in  the  power  agreement.  It 
is  obvious  that  by  its  absence  the  value  of 
the  permit  during  the  latter  years  of  its  life. 
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is  materially  impaired.  Power  contracts  are 
frequently,  in  fact  generally,  executed  for 
periods  of  not  less  than  five  years  and  fre- 
quently for  ten  or  even  twenty  years. 

The  contract  agreement  should  include  a 
clause  guaranteeing  for  a  period  not  less  than 
five  vears  subsequent  to  its  termination,  the 
fulfillment  of  contracts  between  the  permittee 
and  customers  e.xisting  at  that  time. 

Tlic  Permit  Revocable.— Under  the  law  as 
it  now  stands  the  Forest  Service  can  grant  to 
an  individual  or  corporation  seeking  to  de- 
velop water  power  from  the  Forest  Reserves 
onlv  a  permit  revocable  by  the  Secretary  of 
Agriculture  in  his  discretion.  The  so-called 
"Second  right  of  way"  act  is  entitled  "An 
Act  relating  to  rights  of  way  through  cer- 
tain park  reserves  and  other  public  lands," 
and  bestows  authority  in  this  matter  upon  the 
Secretarv  of  the  Interior.  A  later  law,  ap- 
proved February  15,  1901,  transferred  to  the 
Secretarv  of  .\griculture  responsibility  for 
the  e-xecution  of  all  laws  relative  to  national 
forests. 

No  argument  is  necessary  to  demonstrate 
that  a  permit  revocable  in  the  discretion  of 
the  head  of  a  department  is  not  an  adequate 
liasis  for  financing  an  enterprise  requiring 
investment  of  capital.  This  vital  defect  of 
the  existing  law  today  stands  squarely  in  the 
path  of  legitimate  and  praiseworthy  enter- 
prise seeking  to  develop  and  utilize  our  many 
water  powers  from  forest  reserves  now  wast- 
ed. Every  proper  influence  should  be  brought 
to  bear  by  those  interested  in  the  true  con- 
servation of  our  national  resources  to  secure 
a  modification  of  the  law  removing  this  oth- 
erwise insuperable  barrier. 

.■hi  Alteniative  Plan. — The  man  who  criti- 
cises adversely  a  plan  which  has  been  elab- 
orated by  others  is  not  necessarily  under  ob- 
ligation "to  suggest  an  alternative  and,  more- 
over in  the  iudgment  of  the  author,  any  plan 
which  imposes  a  tax  upon  water  power  or 
fuel  is  at  best  of  doubtful  wisdom.  Assum- 
ing, however,  that  upon  careful  consideration 
the'  .American  people  should  decide  definitely 
and  finally,  to  impose  a  tax  upon  natural  re- 
sources of  the  public  domain,  to  be  used  in 
conserving  and  developing  those  resources,  it 
is  perhaps  not  improver  to  suggest  the  out- 
.lines  of  a  plan  which  from  the  standpoint  of 
public  policv  appears  preferable  to  that  now 
ill  force.  The  essential  features  of  the  plan 
which  he  would  suggest  are  the  following: 

(  1 )  .A.  tax  imposed  on  all  sources  of  power 
found  upon  public  lands— a  royalty  on  coal 
mined  and  a  rental  upon  water  power.  The 
charge  for  water  power  to  be  based  not  upon 
an  indefinite  and  disputed  relation  of  forest 
covering  and  commercial  value  of  the  power, 
but  upon  the  fact  that  the  Government  needs 
revenue  to  develop  and  conserve  our  natural 
resources,  owns  the  power,  and,  as  owner, 
possesses  an  unquestionable  right  to  impose  a 
charge  for  its  use.  The  Federal  Government 
is  now  selling  coal  lands  on  the  public  domain 
at  prices  which,  on  the  average,  approximate 
one-tenth  of  one  cent  per  ton  of  the  coal 
which  it  is  estimated  the  property  can  com- 
mercially yield.  If  the  coal  be  used  to  pro- 
duce power  under  average  conditions  this  tax 
is  substantially'  equivalent  to  5  cents  per  1,000 
kw. -hours  as  against  an  average  rental  of 
'_'ll.^<(i  cents  per  1,000  kw. -hours  now  imposed 
in  the  case  of  water  power.  The  theory  of 
coiiscrvatiim  unquestionably  points  to  an  in- 
crease in  the  price  fixed  for  coal  lands  or  a 
decrease  in  water  power  rental,  or  both.  V,y 
adjusting  the  charges  for  coal  and  water 
power  to  approximate  equality,  as  measured 
by  their  respective  ability  to  iiroduce  power, 
tlic  tendency  of  the  present  method  to  stim- 
ulate the  use  of  coal  for  power  purposes  as 
against  the  use  of  water  power— a  tendency 
in  direct  contravention  of  the  fundamental 
idea  of  conservation— will  be  avoided  and  the 
aggregate  revenue  ultimately  available  to  the 
I-^deral  Government  for  the  purpos  contem- 
plated will   be   enormously  increased. 

The  general  features  of  the  present  con- 
tract agreement  enforcd  by  the  Forest  Serv- 
ice as  regards  fifty-year  limit  of  the  period  of 
appropriation  sho\ild  be  preserved.  The  other 
restrictions  now  imposed  should  also  be  re- 
tained  except   that   certain   clauses   should   be 


modified  to  meet  the  practical  objections 
which  have  been  pointed  out,  in  so  far  as 
mature  consideration  may  determine  the 
validity  of  those  objections. 

The  proceeds  of  royalties  upon  the  sale  of 
coal  land  and  forest  products  and  mentals  of 
water  powers  to  be  used  to  conserve  our  na- 
tional resources  by  development  under  broad 
and  systematic  plans — to  conserve  forests, 
build  dams,  improve  navigation  and  irrigate 
the  arid  lands. 

(2)  The  charge  imposed  upon  water  pow- 
ers to  be  based  upon  the  amount  of  water  ap- 
propriated and  the  effective  head  resulting 
from  the  topography  of  the  Government 
lands  concerned. 

Under  the  present  plan,  it  is  necessary  to 
measure  the  water  used  in  order  to  fix  the 
third  deduction  from  the  charge  based  upon 
output.  The  difficulty  of  measuring  water, 
therefore,  must  be  met  and  it  is  easy  to  fix 
the  second  feat  appropriated  as  to  fix  the  de- 
duction allowed  for  artificial  storage  by  a  per- 
mittee. 

Under  this  plan  it  would  be  to  the  interest 
of  the  permittee  to  install  a  plant  of  high  ef- 
ficiency and  not  a  plant  of  low  efficiency  as 
the  present  method  of  charging  suggests. 

.•\n  important  practical  point  in  this  connec- 
tion is  the  fact  that  the  estimate  of  compe- 
tent Government  engineers,  discussed  with 
and  agreed  to  by  the  permittee  would  con- 
stitutea  safer  basis  for  the  investor  who  may 
undertake  to  finance  the  enterprise  than  he 
now  has  in  the  data  submitted  for  his  con- 
sideration by  the  promoter. 

(3)  There  is  a  third  suggestion  which  per- 
haps mav  be  worthy  of  consideration  in  view 
of  the  fact  that  conditions  as  regards  cost  of 
development  and  characteristics  of  the  rnar- 
ket  for  power  differ  so  widely  in  various 
parts  of  the  country.  That  suggestion  is  that 
the  Government  engineers  of  the  department 
or  bureaus  concerned  develop  comprehensive 
preliminary  plans  for  the  development  of  wa- 
ter powers  of.  a  given  watershed  and  that 
these  water  powers  collectively  or  severally 
be  leased  to  the  highest  bidder,  th  Govern- 
ment, of  course,  reserving  the  right  to  reject 
all  bids. 


Clearance  and  Grade  Requirements  for 

Carrying  Highways  Over  or  Under 

Railway  Lines.* 

The  physical  laws  for  grade  separation  are 
summed  up  in  two : 

1.  The  structure  carrying  the  upper  line  of 
traffic  must  be  sufficiently  high  above  the 
lower  traffic  way  to  clear  all  objects  passing 
on  the  latter; 

2.  The  grade  on  either  traffic  way,  ap- 
proaching the  crossing,  must  be  practicable 
for  the  traffic  thereon. 

The  maximum  height  of  loaded  vehicles 
and  any  objects  thereon  on  city  streets  or 
countrv  highways  has  been  accepted  as  14  ft. 
This  height  is  also  sufficient  to  clear  regular 
street-railway  traffic.  While  higher  objects 
are  moved  along  roads  occasionally,  it  is 
properly  not  considered  necessary  to  endanger 
the  practicability  of  crossings  under  railways 
to  accommodate  them. 

The  vertical  clearance,  top  of  rail  to  bridge, 
required  over  railway  tracks,  is  in  most  cases 
much  higher  than  over  highways,  and  this 
constitutes,  in  the  great  majority  of  cases,  the 
insurmountable  obstacle  to  grade  separation. 
The  highest  fixed  projection  on  an  ordinary 
railw^ay  train  is  the  locomotive  smoke  stack, 
and  passenger  cars  project  higher  than  the 
great  bulk  of  freight  cars ;  but  some,  com- 
paratively extremely  few,  special  freight  cars 
arc  higher  than  cither  passenger  cars  or  loco- 
motive- stacks.  The  extreme  clearance  re- 
quirement is  for  height,  top  of  rail  to  run- 
ning board,  of  highest  car,  height  of  brake- 
man  added  thereto,  and  a  further  allowance 
for  contingencies,  among  which  may  be 
height  of  load  of  light  material  on  an  open 
car   exceeding  maximum   box   car   height. 

There  are,  at  the  present  time,  on  the  rail- 


•From  a  paper  by  W.  H.  Breitliaupt,  M.  Can. 
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ways  of  standard  gage  in  the  United  States, 
Canada  and  Mexicot,  about  2,377,282  freight 
cars  of  all  kinds.  They  classify  as  to  height, 
rail   to   running  board,  as   follows: 

Per 
cent. 
Under    12    ft.,    intkiding    flat,    gondola   and 
tank  cars   63.1 

12  ft.   to   13   ft 23.4 

13  ft.  to  13  ft.  6  Ins.,  inclusive 11.9 

13  ft.   6  ins.    to  14  ft.,   inclusive 0.65 

Over  H   ft 0.95 

Limits  of  car  dimensions  are  fixed  by 
clearance  outlines  on  the  various  railways. 
A  composite  clearance  limit  diagram  for 
ninety  railways,  including  all  Canadian  Trunk 
lines,  has  a  height  of  14  ft.  (3  ins.,  limiting 
"over  all"  height  of  cars  to  this  figure  and 
practically  limiting  height  of  top  of  running 
board  of  freight  cars  to  14  ft.  In  the  St. 
Clair  tunnel,  Grand  Trunk  Ry.,  the  clear- 
ance height  at  width  of  3  ft.  is  14  ft.  It 
is  true  than  on  many  divisions  or  branches  of 
the  lines  considered,  the  clearance  is  some- 
what greater  than  shown  in  the  composite 
diagram  referred  to,  while  on  the  other  hand, 
it  is  less  on  a  number  of  main  lines,  and  on 
many  branch  lines. 

The  limit  of  grade,  approaching  crossings, 
can  for  railways  be  taken  as  between  0.5% 
and  1%.  For  city  streets  a  grade  of  5%  is  in 
most  cases  extreme  and  it  should  be  so  for 
main  country  highways.  .'A  preferable  max- 
imum grade  for  roads  is  4%,  and  3%  is  ma- 
terially better.     This  works  out  as  follows : 

For  5%  grade  20  X  2  =  40  ft.  length  of  ap- 
proaches for  every  vertical  foot  of  clearance. 

For  i>7c  grade  25  X  2  =  50  ft.  length  of  ap- 
proaches for  every  vertical  foot  of  clearance. 

For  3%  grade  of  33  ft.  4  ins.  X  2  =  (i6  ft.  S  ins. 
length  of  approaches  for  everj-  vertical  foot  of 
clearance. 

.•\ny  gain,  by  curtailment  of  vertical  clear- 
ance requirement,  or  by  change  of  railway 
grade,  or  by  both,  means  corresponding  short- 
ening of  road  approaches,  at  the  high  ends. 
Such  a  gain  of  1  ft.  may  greatly  reduce  the 
cost  of  a  given  grade  separation,  making  it 
practicable  when  it  would  not  otherwise  be 
so.  A  vertical  gain  of  2  ft.  would  mean  a 
very  large  addition  to  the  number  of  practi- 
cable grade  separations. 

The  extreme  allowance  that  should  be 
made  for  brakemen  on  a  car  must  not  ex- 
ceed 7  ft. ;  6  ft.  6  ins.  will  clear  any  brake- 
man  unless  he  should  be  over  6  ft.  tall,  and 
(3-ft.  brakemen  are  not  common,  to  say  the 
least.  The  necessity  for  brakemen  on  the 
tops  of  cars  is  becoming  less  and  less,  and 
has  in  many  cases  disappeared,  rules  and 
regulations  of  railway  companies  to  the  con- 
trary notwithstanding.  The  air-brake  is  now 
universally   used   in   train   control. 

The  Pennsylvania  R.  R.  makes  it  a  rule  to 
avoid  all  grade  crossings  on  new  work,  and 
has  within  the  last  nine  or  ten  years  eliminat- 
ed over  50  per  cent  of  all  its  grade  crossings 
on  main  lines.  To  do  this  clearance  must 
be  made  as  low  as  possible.  Overhead 
bridges  are  as  low  as  IG  ft.  ti  ins.  above  the 
top  of  rail,  while  many  are  18  ft.  6  ins.  and 
less.  Twenty-one  ft.,  the  standard  for  signal 
bridges,  is  recognized  as  the  highest  clearance 
for  which  there  can  be  any  need.  In  New 
York  state  many  overhead  bridges  are  only 
18  ft.  above  the  top  of  rail,  and  this  is  the 
case  also  in  Massachusetts  and  in  other 
states.  The  New  York  Central  &  Hudson 
River  R.  R.  has  asked  for  16  ft.  or  16%  ft. 
clearance  for  all  overhead  bridges  within 
the  electric  zone,  extending  16  miles  from  the 
Grand  Central  Station,  in  the  City  of  New 
York. 

It  is  submitted  that  with  conditions  as  they 
are  and  more  so  with  regard  to  the  future, 
'20  ft.  (13%  ft.  for  car  and  6%  ft.  for  man), 
is  a  reasonable  vertical  clearance.  It  has  been 
shown  that  13V2  ft.  covers  the  height  to 
running  board  of  all  but  a  very  small  per- 
centage of  freight  cars  noyv  in  use,  and  that 
cars  higher  than  14  ft.  to  running  board, 
i.  e.,  higher  than  14  ft.  6  ins.  "over  all,"  or 
to  top  of  brake  rod,  can  .only  to  a  limited 
extent  traverse  beyond  their  home  railways. 
That  higher  cars  will  be  economical  or  prac- 
ticable is  as  little  probable  as  that  the  gage 
of    railways   will   be   widened    or   their   entire 
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Structure  changed.  For  a  vertical  clearance 
requirement  greater  than  21  ft.  (14  ft.  plus 
T  ft.),  there  can,  in  any  event,  be  no  con- 
ceivable rational   need. 

In  Massachusetts  there  is  a  special  Grade 
Crossing  Commission.  The  minimum  clear- 
ance required  by  this  Commission  is  in  gener- 
al 18  ft.  Connecticut  and  Rliode  Island  also 
specify  18  ft.  In  New  York  the  Public 
Service  Commission  requires  21  ft.  clearance 
where  practicable,  many  lower  bridges  are 
built  throughout  the  state,  some,  as  already 
stated,  are  as  low  as  16%  ft.  New  Hamp- 
shire, Ohio  and  Indiana  require  21  ft.  The 
only  states  requiring  more  are  Illinois  and 
Vermont,  where  22  ft.  is  specified,  but  e.xcep- 
tion  is  made  where  this  height  is  not  prac- 
ticable. 

In  Canada  the  Dominion  Railway  Act  of 
lOiM  specifies  a  minimum  clearance  of  22  ft. 
6  ins.,  above  rail  level  (allowed  to  mean  base 
of  rail)  for  bridges  over  railways,  with  no 
deviation  except  by  leave  of  the  Board  of 
Railway  Commissioners ;  and  this  board  has 
hitherto  not  allowed  a  deviation  in     anv  case. 


The  Corrosion  of  Iron  and  Steel.* 

The  work  of  yuur  committee  during  the 
past  year  has  consisted  in  the  care  and  super- 
vision of  the  w'ire-fence  panels  at  Pittsburgh 
and  the  official  inspection  of  the  steel  panels 
at  Atlantic  City.  A  sufficient  time  has  not  yet 
elapsed  to  justify  a  report  on  the  Pittsburgh 
wire  tests,  so  that  only  the  results  obtained 
on  the  steel  plates  will  be  presented  at  this 
time. 

A  brief  history  of  the  .Atlantic  Crty  steel 
test  panels  will  make  tlie  results  obtained 
more  interesting  to  those  members  of  the 
society  who  have  not  closely  followed  the 
work  of  the  committee.  Three  years  ago  the 
suggestion  was  made  in  a  paper  presented 
before  the  seventh  annual  meeting  of  this 
society,  that  the  various  types  of  substances 
used  as  pigments  in  protective  coatings  might 

•Report  of  Committee  of  the  American  So- 
ciety for  Testing  Materials,  presented  June  30, 
by  Dr.  A.  S.  Cusliman,  Chairman. 


exert  a  stimulative  or  an  inhibitive  action 
on  the  rate  and  tendency  to  corrosion  of  the 
underlying  metal.  It  was  further  suggested 
on  theoretical  grounds  that  slightly  soluble 
chromates  should  exert  a  protective  '  action 
when  employed  as  pigments  by  maintaining 
the  surface  of  iron  in  a  passive  condition 
in  case  water  and  oxygen  penetrated  the  paint 
film.  In  view  .also  of  the  well-known  fact 
that  alkalies  inhibit  while  acids  stinnilate  the 
corrosion  of  iron,  it  was  suggested  that  the 
action  of  more  or  less  pure  pigments  on  iron 
in  the  presence  of  water  should  be  thorough- 
ly investigated.  Two  years  ago  this  commit- 
tee invited  the  cooperation  of  Committee  Di 
in  the  investigation  and  a  special  sub-commit- 
tee representing  the  two  main  committees 
was  appointed. 

The  methods  and  results  of  the  water-pig- 
ment tests  have  previously  been  reported  and 
published  and  need  not  be  given  in  <letail. 
Briefly,  the  method  consisted  in  immersing 
samples  of  steel  in  water  suspensions  of  the 
various  pigments  and  blowing  air  through  the 
containers  for  definite  periods  of  time,  the  cor- 
rosion being  measured  by  the  loss  in  weight 
sustained  by  the  test  pieces.  About  50  pig- 
ments, which  are  in  more  or  less  common  use 
for  painting  steel,  were  secured  and  dis- 
tributed among  a  number  of  the  members  of 
the  committee,  who  agreed  to  carry  out  the 
work.  Each  investigator  operated  independ- 
ently of  the  others,  except  that  the  same 
general  method  w-as  followed ;  the  time  of 
exposure  to  the  corroding  action,  however, 
varied  in  the  different  experiments.  When 
the  results  were  compared  and  anlyzed  by 
the  sub-committee,  it  was  felt  that  the  gen- 
eral a.greement  of  the  results  obtained  by  the 
several  investigators  was  striking  and  merited 
further  and  more  systematic  w'ork.  As  a  re- 
sult of  these  tests  the  sub-committee  tenta- 
tively divided  the  pigments  into  inhibitors, 
stimulators  and  indeterminates.  The  word  in- 
determinate" was  selected  after  considerable 
discussion,  because  the  words  "natural"  or 
"inert"  already  possess  a  special  meaning,  as 
applied   to   paint   technology.     The   committee 


TABLE  I.— PIGMENTS  USED  AS  PROTECTrV^E   COATINGS  ON   STEEL  PLATES. 

„,  „    .  Grams  of 

\\  t.  of  pigment  Specific                paint  to  panel 
Pigment         Name    of  Pigment.                                           in  gal.   of  oil         grav.  of  paint            at  900  sq.  ft. 

Number.                                                                                               Pounds.  as  received.         spreading  rate. 

1  Dutch   Process  White   Lead 20.49  2.4.5  61 

2  Quick  Process  White  Lead 20.34  2.47  62 

3  Zinc  Oxide  XX 16.6S  2.12  59* 

4  Sublimed    White   .Lead 19.17  2.36  .S9 

5  Sublimed    Blue  Lead 19.17  2.42  61 

6  Lithophone     12.78  l.SO  453 

7.      Zinc    Lead    White 13.26  1.96  49'4 

9         American    Orange   Mineral 26.91  2.97  74  7 

10         Red    Lead .• 26.10  2.93  736 

12         Bright  Red   Oxide 15. 7S  2.05  60»» 

14  Venetian   Red    9.30  l.,";2  38 

15  Metallic    Brown    9.51  1.50  377 

16  Natural  Graphite   7. SO  1.37  34!4 

17  Artificial  Graphite  6.63  1.22  30  S 

19  f  Lampblack    1.S2  ] 

(Natural  Barvtes  S.92J  1.60      '  40  "> 

20  Willow    Charcoal    4.47  1.08  17" 

21  r  Gas  Carbon  Black 1.39  l 

(Natural  Barytes   10.03 J  1.67  50  7t 

24  French    Yellow   Ochre 8.82  1.46  37 

27         Barytes    Natural    13.38  1.83  46 

25  Barytes   Precipitated    12.69  1.84             ,  46 

29  Calcium    Carbonate    (Whiting) 8.22  1.37  345 

30  Calcium   Carbonate    (Precipitated) 7.68  1.35  34 

31  Calcium    Carbonate    (Gypsum) 6.99  1.25  314 

32  China   Clav    (Kaolin) 8.01  1.34  34 

33  Asbestine    (Silicate   of   Magnesium) 8.25  1.38  34  7 

34  American  Vermillion    (Chrome  Scarlet) 20.49  64.5 

36         Medium  Crome  Tellow 17.64  67  It 

39  Zinc  Chromate    10.71  1.57  39.2 

40  Zinc  and  Barium  Chromate 10.35  1.5S  40 

41  Chrome   Green.   Blue  Tone 13.32  1.94  49 

44  Water    Stimulative    Prussian    Blue 5.88  30 

45  Water   Inhibitive    Prussian    Blue 5.79  34.55 

4S         ntramarine   Blue    7.20  1.29  32.5 

49         Zinc  and    Lead  Chromate •••  14.28  1.92  48  3 

51         Magnetic    Black    Oxide 15.00  1.92  48.3 

Composite  Paints: 

111         Brown     Made     from     pigments 10.72  1.30  32.7 

222         Black       that    were    inhibitive 10.86  1.30  32.8 

333         White            in    the    water 14.52  1.744  ■43.8 

444         Green..                  test    12.77  1.53  38.6 

Composite  Faints: 

555         Black     Made    from    pigments 9.37  1.125  28 

666         Brown     that   were   stimulative 11.74  1.41  35.5 

777         White            in    the   water 14.55  1.75  44 

SS8         Green                    test    14.57  1.75  44 

*50.5   grams   -|-   8.5   grams.      Thick    pa.ste   requiring   170    grams    turpentine   to   thin   1000   grams   to 

working    consistency,    thus    raising    the    amount    per   panel    to    59 
grams. 
•♦51.5  +  S.5.     1000  grams  paste  required  166  grams  turpentine. 
t42   -f-   8.72.      1000  grams  paste  required  21S  grams  turpintine. 
3:56   -f   11.1.      1500  grams  paste  required  299  grams  turpentine. 
§29.5   -)-  5.0.     Required  163  grams  turpentine. 


takes  this  occasion  to  emphatically  state  that 
in  adopting  this  tentative  classification,  the 
words  "inhibitive"  and  "stimulative"  as  used 
by  them  up  to  the  present  lime  apply  only  to 
the  results  obtained  in  the  water  tests  and 
no  inference  is  justified  that  the  results  ob- 
tained have  decided  which  class  the  pigment 
will  fall  into  when  made  into  a  paint  with 
the  usual  vehicles  and  used  a  protective 
coating  on  iron  and  steel.  In  order  to  make 
this  point  quite  clear  it  has  been  agreed  by 
the  committee  to  qualify  the  classification  so 
as  to  speak  of  the  various  materials  tested 
as  "water  stimulative"  or  "water  inhibitive." 
As  a  result  of  the  preliminary  tests  it 
seemed  desirable  to  the  comniiltce  that  a  sys- 
tetnatic  investigation  of  the  same  pigments 
should  be  made  under  service  conditions.  The 
Paint  Manufacturers'  Association  of  the 
United  States  offered  to  erect  the  series  of 
steel  panels  at  .Xtlantic  City  and  place  them 
under  the  supervision  and  control  of  this 
society. 

The  panels  were  erected  in  the  autumn  of 
10fl8  and  are  now  open  to  the  inspection  of 
members.  The  first  official  inspection  was 
conducted  by  the  special  sub-committee  on 
April  1.5,  1910.  In  order  to  carry  out  the 
inspection  effectively  a  committee  of  seven 
inspectors  was  appointed,  each  member  of 
which  was  requested  to  make  an  independent 
inspection  and  turn  in  the  results  to  the  chair- 
man. The  method  of  examination  adopted 
was  as  follows :  Each  plate  was  given  two 
separate  mat;ks  graded  upon  a  scale  of  10,  one 
mark  was  to  signify  the  condition  of  the  plate 
as  far  as  corrosion  effects  were  discernible, 
and  the  other  was  to  grade  as  nearly  as  pos- 
sible the  present  condition  of  the  protective 
coating.  In  judging  condition  various  factors 
were  taken  into  account,  such  as  chalking, 
checking,  cracking,  scaling  and  color.  It  was 
the  unanimous  opinion  of  the  inspectors  that 
so  little  difference  existed  in  the  duplicate 
panels  on  the  dififercnt  steels  and  fences  that 
the  careful  report  on  one  line  of  panels  w-ould 
answer  for  all  up  to  the  present  time. 

The  results  of  the  inspection  are  presented 
in  Table  1,  showing  the  values  given  bv  each 
inspector  as  well  as  the  average,  maximum, 
and  minimum  for  each  panel. 

According  to  the  original  plan  of  the  At- 
lantic City  steel  test  panels  the  object  in  view 
was  to  determine  whether  the  results  obtained 
under  service  conditions  bear  anv  relation  to 
the  inhibition  and  stimulation  effects  obtained 
in  the  labaratory  water  tests  which  have  been 
previously  described  and  published.  For  the 
convenience  of  those  members  who  are  -inter- 
ested in  a  comparison  of  the  results  of  the  two 
tests,  two  additional  tables  are  appended. 
Table  2  give  in  order  all  the  sitnple  pigments 
that  attained  an  average  of  from  8  to  10  in 
the  exposure  tests  on  the  steel  panels.  Table 
3  gives  in  order  the  pigments  which  had  the 
highest    inhibitive    effects    in    the    water    test. 

It  is  the  opinion  of  the  committee  that  the 
panel  tests  have  not  yet  progressed  far  enough 
to  justify  definite  conclusions  being  dravvn. 
It  is  not  only  possible,  but  probable,  that  in 
the  course  of  time  many  of  the  plates  that  are 
at  present  in  good  condition  will  begin  to  fail 
and  fall  below  others  which  now  show  slight 
deterioration.  It  is  at  once  apparent,  however, 
from  an  inspection  of  these  tables  that  those 
pi.gments  whose  protective  value  depends  upon 
the  principle  of  chromate  inhibition  as  well  as 
those  w;hich  produce  basic  reactions  in  water 
suspensions,  have  given  a  good  account  of 
themselves  on  the  steel  panels.  In  Table  2 
out  of  18  pigments  common  to  both  series  f 
tests,  there  are  but  five  exceptions  to  the  abov 
statement,  represented  by  pigments  Nos.  5,  1- 
44,  in  and  7.  (No.  7,  zinc  lead  white,  miglr 
almost  he  considered  a  water  inhibitor,  owin- 
to  its  ZnO  content,  50  per  cent).  .All  these 
pigments  are  claimed  to  be  .good  excluders  and 
do  not  depend  upon  solubility  in  water,  and 
consequently  on  any  inhibitive  value  for  the 
protection  provided.  Beyond  calling  attention 
to  this  point  the  committee  prefers  to  refrain 
from  drawing  conclusions  at  this  time  fron) 
the  results  of  these  tests. 

The  committee  is  unanimously  of  the  opin- 
ion that  up  to  the  present  time  no  differences 
are  discernible  in  the  duplicate  protective  coat- 
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ings  applied  to  different  types  of  steel  or  to 
surfaces  prepared  in  different  ways.  As  would 
be  expected,  however,  the  panels  which  faced 
the  ocean  and  acted  to  some  exent  as  a  wind 
break  to  the  other  lines,  show  slightly  ad- 
vanced deterioration.  .  . 
In    addition   to    the   single   pigments   whicli 
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wrere  common  to  both  series  of  tests  a  nuinber 
of  composite  paints  were  included.  Ihese 
composites  were  made  up  in  part  from  pig- 
ments that  had  shown  themselves  as  water 
stimulatives,  and  in  part  from  water  inhibi- 
tives  Both  tvpes,  however,  were  to  some  ex- 
tent reinforced  with  other  pigments  from  the 


TABLE    II -FIRST    INSPECTION    OF    PAINTTEST  STEEL  PANELS,  ATLANTIC  CITY.  N.  J. 
iABLii    Ji.  APRIL   15,  1910. 


a; 
C 

Panel.  •    Paint.  | 

H 
Cor. 

1— White   lead    (Dutch   process) Con. 

2_white  lead    (Quick   process) Con. 

3 — Zinc    oxide    (-.°"' 

4— Sublimed    white    lead Con. 

5— Sublimed     blue     lead Con. 

6— Lithopone    ^°"- 

7— Zinc    lead    white Con. 

9— Orange   mineral    (American) Con. 

10— Red  lead    Con- 

12— Bright   red   oxide Con. 

:4_Venetian    red     Con. 

15— Metallic    brown Con. 

16— Natural    graphite     Con. 

17— Artificial    graphite    Con. 

19— Lamp    black    Con. 

20 — Willow  charcoal  Con. 

21— Carbon   black    (gas) Con. 

Cor. 
24 — Yellow  ochre   (French) Con. 

Cor. 

27— Barytes    (natural) Con. 

Cor. 
2S— Barvtes    (precipitated) Con. 

Cor. 
29— Calcium  carbonate  (whiting) Con. 

Cor. 
30— Calcium  carbonate   (precipitated) Con. 

Cor. 
31— Calcium   sulphate    (gypsum) Con. 

Cor. 
32— China  clay   (kaolin) Con. 

Cor. 
33— Asbestine  (silicate  magnesium) Con. 

Con. 
34— American  vermilion  (chrome  scarlet) Con. 

Cor. 
36— Medium    chrome   yellow Con. 

Cor. 

39— Zinc   chromate    Con. 

Cor. 

40 — Zinc   and  barium   chromate Con. 

Cor. 

41— Chrome  green   (blue  tone) Con. 

Cor. 

44— Prussian  blue  (water  stimulative) Con. 

Cor. 

45— Prussian  blue  (water  inhibitive) Con. 

Cor. 

4S — Ultramarine  blue   Con. 

Cor. 

49 — Zinc  and  lead  chromate Con. 

Cor. 

51 — Magnetic   black  oxide Con. 

Cor. 

Ill — Brown    (composite   paint) Con. 

Cor. 

222 — Black   (composite  paint) Con. 

Cor. 

333 — White   (composite  paint) Con. 

Cor. 

444— Green   (composite  paint) Con. 

Cor. 

555— Black   (composite   paint) Con. 

Cor. 

666 — Brown    (composite   paint) Con. 

Cor. 

777 — Wliite   (composite  paint) Con. 

Cor. 

SSS — Green    (composite   paint) Con. 

2000 — 1   coat  zinc  chromate,   1   coat  Iron   oxide  ex-  Cor. 

cluder    Con. 

Cor. 
3000—1  coat  red  lead.   1  coat  ii'on  oxide  excluder...    Cort. 

Cor. 

4000 — 1  coat  red  lead Con. 

100_straight   carbon    black   paint    with    turps   and  Con. 

dryer    Con. 

90— Straight     lampblack     paint     with     turps     and  Cor. 

dryer    Con. 

Cor. 

5555— Coal  tar  paint  over  red  lead Con. 

Cor. 

1000 — Chrome  resinate  in  oil,   1  coat Con. 

Cor, 
1  plate— Boiled  linseed  oil,  3  coats  linseid    Con. 
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indeterminate  class.  Such  results  as_  have 
shown  up  so  far  can  be  judged  by  an  inspec- 
tion of  the  tables. 

It  was  the  consensus  of  opinion  in  the  com- 
mittee that  the  results  of  the  inspection  would 
be  made  more  thorough  by  removing  the  paint 
films  from  one  set  of  plates,  so  that  the  con- 
dition of  the  surface  underneath  the  paint 
could  be  examined.  As  there  are  six  dupli- 
cate panels  for  all  of  the  single  pigments,  the 
committee  felt  that  this  could  be  afforded  and 
consequently  this  action  was  voted  ^nd  a  sub- 
committee appointed  to  carry  out  the  work. 
The  results  obtained  are  discussed  in  an  ap- 
pendix to  this  report. 

The  report  of  the  special  subcommittee, 
wdiich  had  direct  charge  of  the  preparation, 
erection  and  painting  of  the  steel  test  panels, 
follows.  The  report  gives  information  neces- 
sary to  the  proper  understanding  of  all  the 
details  of  the  tests,  and  is  in  the  main  self- 
explanatory.  One  or  two  points,  however,  re- 
quire further  explanation.  In  some  cases  the 
general  method  adopted  for  making  up  the 
paints  with  a  standard  quantity  of  oil  did  not 
yield  a  proper  painting  consistency,  which, 
therefore,  required  that  a  certain  amount  of 
turpentine  should  be  added.  In  the  applica- 
tion of  some  of  the  black  pigments  special 
difficulties  were  encountered  and  in  order  to 
reduce  these  to  a  proper  consistency  they  were 
used  in  combination  with  definite  amounts  of 
Ijarytes.  This  was  unfortunate,  as  it  may 
complctelv  destroy  the  comparative  value  of 
the  tests 'as  far  as  these  black  pigments  are 
concerned.  In  view  of  the  fact  that  none  of 
the  straight  barytes  panels,  Nos.  27  and  28, 
escaped  deterioration  in  the  tests,  it  was  mani- 
festly unfair  to  the  black  pigments  to  mix 
them  w-ith  this  material.  The  results  ob- 
tained on  these  particular  panels  should  there- 
fore be  interpreted  as  applying  only  to  the 
specific  mixtures  employed. 

Report  of  Special  Subcommittee  in  Charge 
of  Painting  and  Erection  of  Steel  Test  Panels 
at  Atlantic  CiVy.— All  the  pigments  enumerat- 
ed below  are  ground  in  quantities  by  weight 
shown  in  two-thirds  of  a  gallon,  by  measure, 
of  raw  linseed  oil,  and  one-third  gallon  of 
boiled  linseed  oil,  without  regard  to  consist- 
ency, as  arranged. 

The  resulting  material  was  put  up  in  one 
quart  friction  top  cans,  the  covers  of  which 
were  stamped  with  the  letter  ''P"  and  a  num- 
ber, as  per  key  given.  The  labels  read  "Pig- 
ment No.  1,"  and  so  on.  (See  Table  1,  p. 
34.) 

Preparation  of  Formulas. — The  preparation 
of  the  formulas  for  the  paints  to  be  used  in 
the  field  test  involved  the  taking  of  the  spe- 
cific gravity  of  the  various  pigments,  and 
when  this  w^as  accomplished  a  definite  formula 
for  the  grinding  was  decided  upon  so  that 
the  same  amount  by  volume  of  each  pigment 
would  be  used  in  the  same  quantity  of  oil.^ 
fSp.  Gr.  of  Pigment X3=lbs.  Pigment  to  Gal. 
Oil.)  It  was  decided  to  grind  these  pigments 
separately,  in  a  mixture  of  two-thirds  raw  and 
one-tliird  boiled  linseed  oil,  no  drier  being 
included  because  of  the  unknown  factor  which 
would  be  introduced  by  the  lead  content  of 
such  drier.  Besides,  the  pigments  ground  sep- 
arately in  oil,  a  series  of  composite  paints  was 


TABLE  III.— ANALYSIS  OF  AVERAGES. 

Grade  of  Excellence  from  8  to   10. 
(Only  pigments  included  which  were  com- 
mon to  both   tests.) 
No.  Pigment.  Average. 

34     American  Vermillion  (chrome  scarlet)*  9.8 

41     Chrome  green    (blue   tone) 9.S 

40     Zinc   Barium  chromate 9.1 

5     Sublimed  blue  lead 3.6 

4     Sublimed   white   lead 9.o 

49     Zinc    lead   chromate 9.6 

39     Zinc  chromate   9.4 

12     Bright   red   oxide • 9.3 

44     Prus.sian   blue  (water  stimulative) 9.2 

16     Natural   graphite    9.1 

9     Orange  mineral  (American) 9 

36     Medium  chrome  yellow 9 

2     White  lead   (quick  process) 8.9 

20     Willow  charcoal   ■ J.S 

43     Prussian  blue  (water  inhibitive) S.S 

1     White  lead  (Dutch  process) 8.ji_ 

10     Red  lead    »■' 

7     Zinc   lead  white 8 

•Average  of  6,  leaving  out  Walker's  low  value 
5  which  was  evidently  in  error.  This  action 
was  authorized  by  vote  In  committee. 
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made.  These  paints  were  ma<le  up  in  part 
mainly  from  the  water  inhiliitive  and  in  part 
from  the  water  stimulative  types  of  pigtnents. 
The  composition  of  these  special  paints  is 
given  below. 

Preparation  of  Plates. — Several  hundred 
plates  were  obtained  for  the  test  and  one-half 
the  number  were  pickled  in  sulphuric  acid, 
then  neutralized  with  soda  ash,  thoroughly 
washed,  and  preserved  froin  future  oxidation 
in  dry  lime  until  needed  for  the  test.  The  re- 
moval of  the  mill  scale  was  complete  in  the 
case  of  the  pickled  plates,  and  a  perfectly 
clean,  neutral  surface  was  obtained  upon  which 
to  apply  the  paints. 

Painting  of  Plates. — The  painting  of  the 
plates  was  done  under  cover  in  a  temporary 
building-  erected  for  the  purpose.  This  was 
necessary  in  order  to  have  uniform  conditions 
for  the  application  of  each  formula.  A  defi- 
nite spreading  rate  of  900  sq.  ft.  to  the  gallon 
was  used  on  the  paints  applied  to  the  cleaned 
plates,  while  the  paint  applied  to  the  black 
plates,  i.  e.,  those  not  pickled  and  having  the 
ordinary  black  mill  scale,  had  no  definite 
spreading  rate.  The  paint  was  applied  under 
the  constant  supervision  of  the  director  of 
tests,  by  the  painters  representing  the  com- 
mittee and  the  Master  Painters"  Association, 
Three-coat  work  was  used  throughout  on  the 
cleaned  plates  upon  which  the  original  fifty- 
one  pigments  were  applied,  but  in  some  cases, 
on  the  black  plates,  where  the  special  formu- 
las were  applied,  two-coat  work  was  used. 

Details  of  Application. — .-^fter  the  specific 
gravity  of  the  paint  had  been  taken  and  the 
amount  necessary   for  the  application  to  each 

COMPOSITION    OF    SPECIAL    FORMULA. 

No.    111.  No.   222. 

Pigment  Paint     Pigment  Paint 

Formula  Formula     Formula  Formula 

60  Bm-nt    Umber.  .22.50     30  Bone    Black 13.72 

20  Zn.      and     Ba.  2  Prussian    Blue.     .92 

Chromates     ..   7.50     10  XX    Zinc 4.57 

20  Zinc     lead 7.50     50  Silex     22.86 

Japan     3.40       S  CaCOj     3.66 

Raw    Oil 59.10  Japan    S.33 

Raw    Oil 45.94 


No.   333. 

35  Zinc    Oxide 20.90 

45  Zinc   Lead 26.87 

5  CaCOj    2.9S 

15  Silex     8.95 

Japan     1.56 

Raw     Oil 38.74 


No.   555. 

40  Lampblack     ....  8.18 

40  Nat.     Grapbite.  S.18 

20  Barytes     4.09 

Japan    8.33 

Raw    Oil 71.22 

No.    777. 
60  Sublimed  White 

Lead     44.80 

20  Blanc    Fixe 7.46 

20  Gypsum     7.46 

Japan     1.60 

Raw   Oil 38.68 


No.    444. 

60  XX    Zinc 32.47 

15  Zinc    Chromate.   S.30 
3  Prussian  Blue  I  1.44 
2  Calcium       Car- 
bonate        1.08 

20  Silex     10.83 

Japan     2.22 

Raw     Oil 43.66 

No.    666. 
50  Red   Oxide.    62a. 22.94 
o  Carbon     Black..   2.35 

35  Barytes     15.30 

10  Med.  Chrome. . . 

Yellow     5.88 

Japan     3.20 

Raw    Oil 50.33 

No.   SSS. 
5  Chinese    Blue 

S     4.32 

35  Lemon    Chro. 

Yellow     18.94 

20  Sublimed    White 

Lead     16.23 

40  Barvtes     21.35 

Japan     2.35 

Raw   Oil 38.51 


panel  has  been  reckoned  according  to  the 
spreading  rate,  a  quart  of  paint  was  placed  in 
a  half-.gallon  enameled  cup  and  stirred  well  to 
bring  the  mixture  to  thorough  incorporation. 
A  brush  was  thoroughly  worked  into  the  paint, 
and  pot  and  all  was  placed  upon  the  balance 
and  the  weight  taken  in  grams,  using  the 
metric  system  throughout  the  test.  The  pot 
was  then  handed  to  the  painter,  who  applied 
the  paint  to  one  plate.  The  number  of  grams 
applied  to  each  panel  was  deducted  from  the 
counter  balance,  and  when  the  pot,  paint  and 
brush  exactly  balanced,  the  panel  was  cross- 
brushed  and  laid  out.  The  final  weighing  was 
then  made  to  see  that  the  counterbalance  was 
maintained.  The  plates  during  the  work  were 
set  upon  a  frame  resting  upon  a  bench,  room 
being  allowed  beneath  the  plate  for  the  painter 
to  place  his  hands  when  lifting  it  after  the 
brushing  has  been  finished.  The  plate  was 
then  taken  from  the  bench  and  slid  into^  a 
specially  prepared  rack,  so  that  the  paint 
would  dry  in  a  horizontal  position.  Racks  for 
several  hundred  of  these  plates  were  built  and 
used  during  the  test. 


\  sufficient  length  of  time  between  the 
coats  was  allowed  for  the  thorough  drying  of 
each  pigment.  I'lxtremc  care  was  used  in 
painting  the  eds-cs  of  the  plates,  for  the  reason 
that  corrosion  generally  starts  at  this  point  of 
attack.  Each  pigment  was  applied  in  duplicate 
to  each  class  of  steel,  so  that  when  set  upon 
the  fence  they  could  be  placed  in  both  an  east- 
ern and  western  exposure. 

No  reductions  were  made  to  any  of  the 
paints  applied,  except  in  one  or  two  cases  (see 
report),  where  the  viscosity  of  the  paint  was  so 
great  that  the  possibility  of  brushing  was  pre- 
cluded. A  small  amount  of  turpentine  was 
added  in  these  cases  and  the  amount  of  paint 
to  be  aiiplied  to  the  panel  iiroportionatcly  in- 
creased so  that  when  the  turpentine  evaporated 
the  amount  of  paint  originally  intended  would 
be  left  upon  the  plate. 

Fences. — The  fences  upon  which  the  steel 
plates  were  fastened  after  the  painting  are 
three  in  number,  and  eacli  one  is  12.")  ft.  long 
and  .5  ft.  high.  They  arc  built  of  yellow  pine 
studding,  four  by  four,  the  posts  being  set  8 
ft.  apart  and  strongly  counter-braced  under- 
neath the  surface  of  the  ground  with  two-by- 
fours.  A  strip  of  2-in.  batten  is  provided  along 
the  lower  beam  on  cither  side  of  each  fence  as 
a  resting  place  for  the  plates.  The  plates  rest 
on  two  small  pieces  of  rawhide  fastened  18  in. 
apart  on  the  battens,  thus  being  raised  a  suf- 
ficient distance  from  the  batten  to  prevent  the 
accumulation  of  water  at  the  bottom  of  ♦^he 
plates.  The  plates  rest  and  back  against  the 
beams  at  top  and  bottom,  and  are  fastened  to 
these  beams  by  metal  buttons  screwed  into 
the  wood  between  and  lapping  over  an  equal 
distance  on  two  plates.  Insulation  of  the  but- 
tons was.  obtained  by  the  interposing  of  rub- 
ber strips  between  the  plates  and  the  button. 
The  buttons  were  enameled  and  the  screw 
heads  painted  and  subsequently  plugged  with 
putty.  This  method  of  fastening  the  plates  ob- 
viates the  bad  practice  of  drilling  screw  holes 
through  the  plates,  which  invariably  starts  a 
place  of  corrosion.  Each  plate  has  lettered 
upon  its  lower  left-hand  corner  the  number  of 
the  paint  or  pigment  with  which  it  is  painted, 
and  a  numeral  to  show  the  class  of  steel  used. 
Below  each  plate,  in  order  to  secure  perma- 
nent identification,  these  same  numbers  are 
stamped  in  the  wooden  fence. 

Brief  Description  of  Pigments  Used  in 
Tests, 

1 — Dutch  Process  White  Lead. — Made  by 
the  well-known  old  Dutch  process  of  corro- 
sion. 

2 — Quick  Process  White  Lead. — Made  by  the 
quick  process. 

3 — Zinc  Oxide  XX. — Made  from  sublima- 
tion of  N.  J.  zinc  ores. 

4 — Sublimed  White  Lead. — Sublimed  from 
Missouri  lead  ores. 


-■> — Sublimed  Blue  Lead. — Made  by  burning 
coarsely  broken  Galena  mixed  in  a  furnace 
with  bituminous  coal.  The  fumes  arising 
from  this  complex  mixture  are  streaked  in  ap- 
pearance, white,  blue  and  black.  They  are 
drawn  from  the  furnace  by  suction  fans,  puri- 
fied and  collected  by  suction  in  a  bag  room. 
The  material  varies  in  composition  consider- 
ably but  its  working  properties  are  about  con- 
stant. Its  analysis  will  average  about  as  fol- 
lows:  Lead  sulphide,  50  per  cent;  lead  oxide, 
35;  lead  sulphide,  5;  lead  sulphite,  5;  zinc  ox- 
ide, 2;  carbon,  3.  Its  color  is  due  to  the  car- 
bon and  lead  sulphide. 

6 — Lithopone.  Manufactured  by  the  double 
decomposition  of  zinc  sulphate  and  barium 
pressed  and  furnaced,  after  which  it  is  disin- 
tegrated while  in  its  heated  condition  by 
plunging  into  water,  where  it  is  thoroughly 
washed  and  again  filter-pressed.  It  is  then 
dried  and  ground. 


o'^.i    per 


r — Zinc  Lead  White. — .'\nalysis  : 
cent  lead  sulphate;  47.2  zinc  oxide.  Made  by 
sublimation  of  spahlcrite  and  galena  in  the 
proper  proportion,  the  fumes  of  which  are  oxi- 
dized and  collected  in  bags. 

9 — Orange  Mineral,  .\merican. — Made  from 
white  lead  by  the  usual  method. 

10 — Red  Lead. — Made  by  submitting  litharge 
to  oxidation  in  reverberatory  furnaces. 

12 — Bright  Red  Oxide. — Ninety-eight  per 
cent  of  oxide  of  iron  (copperas  red). 

14 — Venetian  Red. — Made  by  calcining  a 
mixture  of  copperas  and  terra  alba. 

1-5 — Metallic  Brown — Made  by  roasting  ore 
inined  in  Carbon  County,  Pennsylvania,  for  T2 
hours  at  a  cherry  red  heat,  thus  changing  the 
iron  from  the  carbonate  to  the  sesquioxide. 
After  the  ore  is  roasted,  it  is  simply  ground 
and  is  then  ready  for  mixing.  Impurities  con- 
sist of  silica  and  alumina.  Analysis  of  this 
product  runs  approximately:  45  per  cent,  iron; 
45  per  cent,  silica  (SiO^)  ;  10  per  cent,  alumina 
(AbOs). 

16 — Natural  Graphite. 

IT — Artificial  Graphite. — Ninety  per  cent 
pure  carbon.  The  ash  contains  carbide  of  sili- 
con, small  percentage  of  silica,  iron  and  alum- 
inum. 

19 — Lampblack. — Ninety-nine  per  cent  pure 
carbon,  1  per  cent  ash  and  volatile  matter. 
Passed  U.  S.  Government  specifications.  Made 
from  creosote  and  refuse  oils. 

20 — Willow  Charcoal. — From  calcination  of 
willow  branches.     Contains  trace  of  potash. 

21 — Carbon  Black. — From  combustion  of 
natural  gas.  Approximates  99  per  cent  car- 
bon. 

24— -Ochre. — Hydrated  silicate  of  iron  and 
alumina.  ' 

27 — Barytes. — Best  grade  of  thoroughly 
washed,  floated  barytes.  Analysis;  Barium  sul- 
phate, 99.66  per  cent ;  oxide  of  iron,  0.01 ;  lime, 


'ABLE  IV.— CHART  OF  FINDINGS  OF  MEMBE^^S  OF  COMJIITTEES  Dl  AND  A5  AMERI- 
CAN SOCIETY  FOR  TESTING  MATERIALS,  LOSS  OF  STEEL  IN  GRAMS  IN  TESTS  CAR- 
RIED   OUT    ON    PIGMENTS    TO    ASCERTAIN   THEIR  VALL'E  AS   RUST  INHIBITORS 


Pigment. 


Gardner  Cushman  Walker 

Nos.  1  P.  H. 

No.  1  and  2  No.  2 

20  days  10  days  7%  days 

1  Zinc  Cromate    0050  .0300  .0094 

2  Zinc   and   Barium   Chromate 0153  .0468  .0034 

3  Zinc    and    Lead    Chromate 0094  .0277  .0153 

4  Zinc  Oxide    1524  .0296  .1002 

5  Zinc    Lead    White 0842  .1712  .0515 

6  Barium    Chromate    2333  .0101  .0429 

7  Ultramarine   Blue   0247  .3185  .0137 

9  Prussian   Blue  (Water  Inhibitive) 1438  .2267  .0448 

10  Lithopone    0160  .3791  .1274 

12  Litharge     4325  .1932  .0309 

14  Quick  Process  White  Lead 2120  .3352  .1288 

15  Calcium  Sulphate   3966  .2143  .17.59 

16  Metallic    Brown    3774  .2620  .1983 

17  Orange    Mineral    French 3950  .2724  .1495 

19  Sublimed   Blue   Lead 3177  .3425  ,1001 

20  Lemon    Chrome    Yellow 2767  .4067  .1365 

21  Orange   Chrome  Y'ellow 2826  .4203  .1700 

24  Venetian   Red    2682  .4756  .1955 

27  Keystone  Filler    3560  .4651  .1366 

28  Orange  Mineral    (American) 4416  .4336  .1719 

29  Umber 1365  .5961  .1498 

30  China     Clay 3493  .4770  .1248 

31  Calcium   Carbonate  Precipitated 3574  .4910  .1828 

32  Red   Lead    3112  .3555  .1495 

33  Piussian    Blue    (Neutral) 3584  .4463  .1218 

34  Indian    Red    3546  .3739  .2617 

36  Sublimed    White   1/ead 4176  .5856  .09S2 

39  Prussian   Blue   (Water   Stimulative)..     .5113  .4559  .20."); 

40  Mineral    Black    3050  .8018  .2017 

41  Barytes    4454  .5883  .2547 

44  Artificial    Graphite     5262  .6337  .3723 

45  Ochre    4022  .8408  .2119 

48  Precipitated    Blanc   Fixe .5247  .8806  .3132 

49  Lamp    Black    7180  1.309S  .2838 


Cushman 

No.  2 
10.  days 
.0130 
.0140 
.0085 
.0085 
.0856 
.0094 
.1865 
.1130 
.1792 
.1584 
.1848 
.1597 
.1408 
.1467 
.2365 
.1972 
.1907 
.2375 
.3349 
.2065 
.3817 
.2445 
.2635 
.1717 
.2415 
.1905 

;2195 
.3529 
,3841 
.2789 
.4315 
.5085 
.7096 


Walker 
W.  H. 
No.  1 

.0396 
.0351 
.0620 
.0504 
.0456 
.1932 
.0496 
.2671 


.00-ji 
!2i74 
.1974 
.2526 


.2150 
.1564 
.1481 
.2.31  n 
.'2403 
,321S 
"6!''. 
.5707 
.4173 
.4334 
.3116 
.5202 
.335.3 
.5636 
.5095 


.5064 
.6257 


-\verage 


.0194 

.0229 

.0246 

.0682 

.0876 

.0978 

.1186 

.1591 

.1754 

.2038 

.2176 

.2328 

.2352 

.2432 

.2492 

.2543 

.2557 

.2666 

.2881 

.297C 

.3009 

.3034 

.3111 

.3117 

.3171 

.3228 

.3300 

.3825 

.3993 

.4472 

.4641 

.4716 

.5467 

.7294 
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0.02;    niasiiesia.   trace;    silica,   0.22;    moisture, 
0.09;  sulpliuric  acid,  free  trace. 

•28— Precipitated  Blanc  Fixe.— Made  by  the 
precipitation  of  barium  chloride  and  sodmm 
sulphate.     May  contain  traces  of  sodium  sul- 

phate.  ,    ,  ■  ■     X 

29— Calcium  Carbonate  (whiting). 

30— Precipitated  Calcium  Carbonate.— Made 
by  the  precipitation  of  calcium  chloride  and  so- 
dium carbonate.     May  contain  trace  of  alkali. 

31.— Calcium  Sulphate.— Natural. 

32— China  Clav. 

3;3—Asbestin.— Silicate    of    magnesium. 

34_American  Vermilion.— Made  by  boiling 
white  lead  and  chromate  of  soda  and  adding  a 
small  quantity  of  sulphuric  acid  in  order  to 
brio-hten  the  shade.  This  color  is  basic  chro- 
mate of  lead  in  large  crystallized  form.  It  is 
liable  to  contain  free  chromates,  small  quanti- 
ties of  white  lead  and  sulphate  of  lead.  Also 
small  quantities  of  sulphate  of  soda.       ^ 

36_Medium  Chrome  Yellow.— This  is  pure 
neutral  chromate  of  lead  made  from  nitrate 
of  lead  and  chromate  of  soda.  It  is  practically 
free  from  impurities  and  contains  only  very 
minute    traces    of    lead    salts    and    nitrate    of 

soda.  .  r     i       J 

39— Zinc  Chromate.— This  is  manufactured 
from  a  zinc  salt  and  bichromate  of  potash. 
Owincr  to  its  solubility,  it  is  impossible  to  wash 
this  perfectly,  and  it  contains,  therefore,  usual- 
ly a  considerable  amount  of  soluble  matter, 
sulphate  of  potash,  chromates  and  zinc  oxide. 
40— Zinc  and  Barium  Chfomate.— This  was 
made  by  precipitatins-  a  mixture  of  zinc  chlor- 
ide and  barium  chloride  by  chromate  of  soda. 
The  same  remarks  as  under  No.  39  are  here 
in  place.  The  product  contains  considerable 
soluble  matter,  consisting  of  zinc  chloride,  bar- 
ium chloride,  sodium  chloride  and  chromates. 
41— Chrome  Green,  Blue  Shade.— This  was 
made  from  nitrate  of  lead,  bichromate  of  soda 
and  oil  of  vitroil,  precipitated  on  white  lead 
and  Chinese  blue.  The  resultant  product  con- 
tains be'iide  chromate  of  lead,  sulphate  of  lead, 
Chinese  blue  and  white  lead.  It  is  liable  to 
contain  nitrate  of  lead  salts  and  nitrate  of  soda. 
44_Prussian  Blue,  Water  Stimulative.— i  his 
is  a  Chinese  blue  made  from  prussiate  of  Pot" 
ash  and  copperas.  It  was  oxidized  with  chlor- 
ide of  lime.  The  resulting  product  contains 
small  quantities  of  chlorides.  . 

4,5_Prussian  Blue,  Water  Inhibitive.— this 
is  a  Prussian  blue  made  from  prussiate  of  pot- 
ash and  copperas.  It  was  oxidized  with  bi- 
chromate of  potash.  It  contains  a  certain 
amount  of  chromates  to  which  its  water  in- 
hibitive qualities  are  probably  due. 

4g_CUramarine  Blue.— Made  from  silica, 
china  clav,  soda-ash.  and  sulphur,  combined 
chemically  by  burning  in  pots  in  furnaces,  the 
resulting  product  being  ground,  bolted,  etc. 
Analysis  of  this  product  shows  the  presence 
of  the  above  compounds. 

49— Zinc  and  Lead  Chromate.— This  was 
made  from  zinc  and  lead  acetates  and  chromate 
of  soda.  It  contains  small  quantities  of  zinc 
and  lead  acetates  and  of  chromates,  also  of 
acetate  of  soda. 

51_Magnetic  Oxide  of  Iron.— Not  properly 
speaking  a  magnetic  oxide.  Made  by  neutral- 
izing acid  ferrous  sulphate  liquor  with  an  al- 
kali and  blowing  air  through. 

Lock  Work  at  Miraflores. 

Concrete  opcratiims  in  the  upper  lock  at 
Miraflores  were  begun  on  May  30  with 
part  of  the  auxiliary  mixing  plant  formerly 
in  use  at  the  Pedro  Miguel  Locks.  At 
present  there  are  two  J4-yard  mixers  and 
one  Vs-yard  mixer  in  service.  Three  addi- 
tional ^i-yard  mixers  of  the  cube  type  have 
recently  been  ordered  from  the  States,  and 
two  2-yard  mixers  similar  to  those  in  use 
in  the  permanent  construction  plant  at 
Pedro  Miguel  will  be  installed  near  the 
north  end  of  the  east  storage  trestle.  These 
two  mixers  will  be  operated  by  electricity 
and  will  deliver  into  buckets,  which  will  be 
hauled  on  cars  to  a  track  under  the  boom 
of  the  east  berm  crane,  and  the  concrete 
■  will  be  placed  by  the  latter  in  the  east 
wall.  The  mixers  will  be  so  located  in  the 
trestle  that  qars  of  crushed  rock  and  sand 
can  be  dumped  directly  into  their  Imppors. 


The  lock  work  at  Miraflores  now  con- 
sists of  drilling,  blasting  and  excavating  for 
the  lateral  culverts  and  the  intermediate 
gate  section,  and  the  laying  of  concrete  in 
the  trenches  already  excavated  and  in  the 
lock  floor.  The  latter  ranges  in  thickness 
from  one  foot,  where  the  original  bottom 
remains  undisturbed,  to  five  feet  where 
holes  have  been  caused  by  blasting.  Raw 
material  for  the  concrete  is  dumped  into 
small  storage  piles  in  the  lock  and  con- 
veyed in  wheelbarrows  to  the  mixers, 
which  are  stationed  alongside  the  culvert 
trenches  to  enable  them  to  deliver  directly 
on  the  near  side,  or  into  a  chute  for  con- 
veyance to  the  far  side.  The  mixers,  in- 
cluding the  motive  equipment,  are  set  upon 
rollers,  so  that  they  can  be  moved  for- 
ward and  backward  at  will. 

Excavation  of  the  trenches  and  inter- 
mediate gate  section  is  proceeding  by 
means  of  two  derricks  and  two  locomotive 
cranes,  the  material  being  shoveled  by 
hand  into  2;4-yard  skips,  thence  dumped 
into  cars  and  hauled  away.  At  present  the 
spoil  is  used  in  the  construction  of  an  em- 
bankment which  will  carry  the  new  hy- 
draulic pipe-line  to  the  fill  of  the  vyest  dam. 
It  is  proposed  to  continue  the  building 
of  the  floor  and  culvert  section  and  to  com- 
plete it  in  advance  of  the  work  on  the 
walls.  One  of  the  berm  cranes  on  the  east 
bank,  which  will  form  a  part  of  the  perma- 
nent construction  plant  at  this  point,  has 
been  erected,  and  will  be  placed  in  service 
shortly,  hoisting  material  into  cars  from 
the  east  head  wall  at  the  north  end  of  the 
lock,  where  considerable  excavation  re- 
mains to  be  done. 

The  dumping  of  qrushed  reck  and  sand 
from  the  SOO-foot  west  storage  trestle  was 
begun  a  few  days  ago,  and  dumping  from 
the  east  trestle  will  probably  be  com- 
menced this  week.  The  storage  capac:ty 
of  the  two  trestles  represents  about  onc' 
fourth  of  the  crushed  rock  and  sand  re- 
quired in  the  construction  of  these  locks. 

The  water  that  enters  the  lock  chambers, 
(■r  collects  from  rains,  now  flows  irrto  a 
large  sump  at  the  south  end  of  the  lock, 
from  which  it  is  expelled  by  two  molor- 
driven  pumps,  one  an  8-inch  and  the  other 
a  12-inch.  These  took  the  place  of  two  old 
p'rench  pumps  formerly  in  service  there. 


Thanking    you    in    advance    tor   your    kind  at- 
tention, and  awaiting  your  reply,  I  am. 
Very  truly  yours, 

A.  D.  M. 
Portland,  Ore.,  July  26,  1910. 
(There  are  laws  governing  the  practice  of 
engineering  in  the  states  of  Wyoming,  Louis- 
iana and  Florida.  In  addition  the  states  of 
Idaho  and  South  Dakota  have  laws  govern- 
ing the  practice  of  land  surveying.  The  pub- 
lished statutes  of  the  states  named  contain 
these  laws  and  it  is  possible  that  copies  may 
be  secured  by  addressing  the  Secretary  of 
»State.  Our  correspondent  will  find  useful  the 
committee  report  on  Licensing  Engineers 
which  was  presented  a  few  weeks  ago  to  the 
Anierican  Society  of  Civil  Engineers  and 
which  was  published  in  Encineering- 
CoNTR.ACTiNG   for  July  6.   1910.— Editors.) 


LETTERS  TO  EDITOR. 


Amount  of  Cement  Required  for  Mak- 
ing Joints  in  Sewer   Pipe. 

Sirs:  I  would  appreciate  it  very  much  if  you 
can  advise  me  how  much  cement  is  required  to 
make  a  joint  on  the  different  sizes  of  terra  cotta 
pipe,   say  up  to  30  ins.  diameter. 

I  would  also  like  to  know  what  the  weight  is 
of  a  cubic  foot  of  cement  of  a  mixture  suitable 
for  making  joints  in  terra  cotta  pipe. 

Thanking  you  in  advance  for  this  information. 
Very   truly   yours, 

G.  McK. 

Pliiladelphia,  Pa.,  July  20,  1910. 

(The  amount  of  cement  required  will  de- 
pend on  the  mixture  used  and  on  the  nature 
of  the  joint,  whether  made  "flush"  or  "over- 
filled," and  whether  standard  or  deep  socket 
])ipe  is  used.  The  amount  in  cubic  yards  of 
material  required  to  lay  100  ft.  of  pipe  in 
2-ft.  lengths  is  given  in  Gillette's  "Handbook 
of  Cost  Data"  for  various  mixtures  and  for 
both  "flush"  and  "overfilled"  joints  for  both 
standard  and  deep  socket  pipe.  The  tabula- 
tions are  too  long  to  be  reprinted  here. — 
Editors.) 


Information    Concerning  Highway 
Commissions. 

Sirs:  We  wish  to  get  information  regarding 
laws  and  regulations  governing  the  making  and 
maintenance  of  public  highways  of  the  various 
states.  We  wish  to  know  from  each  state  their 
specifications  for  new  roads;  laws  regarding  re- 
pairs and  maintenance  of  roads,  and  duties  of, 
and  rules  governing,  the  highway  commission- 
ers. Can  you  advise  us  how  we  may  best  ob- 
tain this  information?  Anything  you  can  do  to 
help  us  in  this  matter  will  be  greatly  appre- 
ciated. 

Tours  very   truly, 
THE  AMERICAN  BRASS  CO., 

Library   Department. 

Aug    h,   1910. 

(Our  correspondent  can  probably  secure 
best  the  information  desired  by  addressing  re- 
quests to  the  highway  commissioners  of  the 
states  that  have  such  bodies.  The  following 
is  a  list  from  memory  of  the  states  which 
have  highway  commissions;  Maine,  New 
Hampshire,  Vermont,  Massachusetts,  Rhode 
Island.  Connecticut.  New  York,  New  Jersey, 
Pennsylvania,  Maryland,  Virginia,  Ohio,  Illi- 
nois, Missouri,  Michigan,  Mississippi,  Iowa, 
Washington  and  Utah.  The  commissions 
have  offices  at  the  state  capitals. — Editors.) 


Computing  Area  of    Cross-Section  and 
Yardages  in  Highway  Work. 

Sirs:  As  a  matter  of  general  interest  I  should 
be  glad  to  see  you  discuss  the  question  of  esti- 
mates on  county  road  work,  giving  the  methods 
which  prevail  in  different  sections  of  the  coun- 
try, and  comparing  them  in  accuracy  with  the 
correct  methods.  To  illustrate,  in  the  accom- 
panying sketch  a,  b  and  c  are  given,  the  width 
of  the  roadbed  is  20  ft.,  the  crown  is  1  ft.  and 
elliptical,  the  stopes  are  1  on  1.  What  formula 
is  commonly  used  in  computing  the  area  of  the 
cross-section?  If  the  crown  be  roof-shaped, 
instead  of  elliptical  or  circular,  the  following 
formula  gives  accurate  results  and  is  easy  of 
application:  i/4  [  10  (  b  -|-  2a  -t-  c  )  -f-  (  a  -|-  1  ) 
(  b  +  c  )  ]. 

If  the  roadbed  be  circular,  there  will  have 
to    be    subtracted    about    3.15    sq.    ft.    tor    each 


States    Which    Have    Laws    Licensing 
Engineers. 

Sirs:  Being  desirous  of  introducing  a  law 
into  the  coming  Legislature  licensing  engineers 
and  surveyors  in  this  state,  I  am  asking  you  if 
you  will  tell  me  what  states  have  such  laws, 
also  where  I  could  obtain  copies  of  the  same. 
As  I  am  desirous  of  obtaining  whatever  infor- 
mation is  available  in  this  line,  any  suggestions 
will   be  thankfully  received. 


cross-section- the  same  amount  being  added  tor 
fllls— when  the  formula  becomes:  y,  [  10  (.  b  -|- 
2a  -f  c  )  -h  3-2  (  a  —  1  )    (  b  4-  c  )   ]. 

The  practice  with  some  engineers  is  to  dis- 
regard the  3.15  sq.  ft.  and  compute  the  areas 
as  if  the  roadbed  were  roof-shaped.  What  I 
wish  to  inquire  is:  what  is  general  practice, 
particularly  in  the  south?  It  makes  quite  a 
difference  to  the  contractor  and  I  hope  to  see 
a  discussion  of  the  matter  in  your  excellent 
paper.  -•Vlso  I  should  like  to  know  the  methods 
used  in  compiling  yardage,  having  the  cross- 
sections    given.     The    most   accurate    formula,    I 
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should  think,  would  be  the  pvismoidal  formula, 
though  practically,  owing-  to  the  general  con- 
vexity of  the  ground  in  cuts,  it  gives  results 
too  small,  but,  I  think,  not  very  much,  and  if 
an  end  section  tapers  to  a  point  forming  a  pyra- 
mid, one-third  the  base  by  the  altitude  would 
be  correct.     Is  it  good  practice-  to  use  one-half? 

E.    C.    H. 
Bristol,   Tenn.,  Aug.  5,   1910. 

(VVe  are  not  able  to  give  our  correspondent 
specific  information  as  to  practice  in  the 
South  and  will  refer  the  question  to  our 
readers.  Generally  both  the  prismoidal  form- 
ula and  the  average  end  areas  formula  are 
used  by  road  engineers,  the  latter  being  the 
one  most  commonly  used.  In  Gillette's 
"Earthwork  and  Its  Cost"  there  is  given  a 
metliod  of  employing  average  end  areas  form- 
ula with  accuracy  on  practically  all  classes  of 
earthwork,  for  if  the  cross-sections  are  taken 
close  enough  together  the  diiifercnce  between 
the  average  end  areas  formula  and  the  pris- 
moidal formula  becomes  exceedingly  slight. 
The  rule  referred  to  enables  one  to  determine 
how  close  the  sections  should  be  taken.  In 
computing  the  area  of  cross-sections  such  as 
is  illustrated  it  is  the  practice  of  the  writer 
to  divide  the  section  into  four  triangles;  the 
bases  of  two  of  these  triangles  are  the  half 
widths  of  road  bed  and  the  common  base  of 
tlie  other  two  is  the  center  cut.  From  this 
area  deduct  the  area  of  the  segment  formed 
by  the  crown  of  the  road ;  this  area  is  con- 
stant for  any  given  width  and  crown.  We 
shall  be  glad  to  hear  from  our  readers  on  the 
subjects  brought  up  by  our  correspondents. — 
Editors.) 


Construction  of  Levees    on    Permeable 
Soil. 

Sirs: — Answering  the  inquiry  of  "O.  G.  B." 
of  Osgood,  Iowa,  published  in  your  issue  of 
Aug.  3,  I  herewith  enclose  copy  of  U.  S.  Gov- 
.  ernment  specifications  for  levees  along  the  Mis- 
sissippi river.  On  page  5,  paragraph  38,  under 
"Method  of  Construction  of  New  Levees"  may 
be  found  the  most  approved  method  of  con- 
structing levees  on  foundations  of  sandy  or 
pervious  soil.  The  muck  ditch  excavated  along 
just  on  the  river  side  of  the  center  of  the  levee 
:in':l  refilled  with  a  relatively  non-pervious  soil 
is  depended  upon  to  decrease  the  under  seep- 
;iKe  and  prevent  undermining.  The  depth  and 
width  of  the  muck  ditch  varies  according  to 
tlie  character  of  the  foundation  and  sub-soil. 
:ind  according  to  the  duration  and  head  of 
water  to  be   held. 

Full  information  is  not  given  in  the  inquiry, 
but  I  think  in  cases  where  the  levee  is  small, 
as  stated,  that  a  muck  ditch  6  or  S  ft.  wide  and 
of  a  depth  sufficient  to  penetrate  the  sand  and 
gravel  into  the  sub-soil  beneath'  would  give 
.satisfactory  results.  The  muck  ditch  Is  in 
the  nature  of  a  puddle  wall. 

If  the  flood  way  mentioned  is  in  the  nature 
of  an  irrigation  canal  and  it  is  important  to 
conserve  the  water,  and  if  the  sand  and  gravel 
foundation  is  too  thick  and  deep  to  be  pene- 
trated by  a  muck  ditch,  I  should  think  that  it 
might  be  more  economical  to  puddle  the  base 
and  walls  of  the  canal,  or  sides  of  the  levees. 

Probably  the  best  information  as  to  this  char- 
acter of  work  can   be  obtained  from  the  Chief 
■  Engineer    of    the    U.     S.     Reclamation     Service, 
Department   of   Interior,   Washington,    D.    C. 
Yours  very  truly. 

HARRY    N.    PHARR. 
Memphis,    Tenn.,    Aug.    6,    1910. 

[The  paragraph  of  the  U.  S.  Government 
specifications  referred  to  by  our  correspondent 
is  given  below. — Editors.] 

38.  Method  of  Construction  of  New  Levees. — 
The  ground  to  be  occupied  by  the  levee  must  be 
cleared  of  logs,  trash,  Ijrick,  weeds,  grass,  leaves, 
and  all  other  perishable  or  objectionable  ma- 
terial to  a  distance  of  five  feet  outside  the 
slope  stakes.  Next  shall  follow  in  the  order 
mdicated  by  the  engineer  in  charge,  or  his  des- 
ignated agent,  the  thorough  breaking  of  the 
surface  to  a  depth  of  six  (6)  inches  between 
the  slope  stakes,  and  the  grubbing  up  and  re- 
moval of  all  trees,  stumps,  and  the  larger  roots, 
and  also  all  buried  logs,  stumps  or  other  per- 
ishable matter,  over  the  same  area,  including  a 
zone  of  five  (3)  feet  wide  outside  the  slope 
stakes.  All  of  the  matter  so  grubbed  and  ex- 
cavated shall  he  conveyed  to  a  distance  outside 
the  slope  stakes  of  not  less   than  five   (5)    feet 


Such  of  this  matter  as  shall   remain  undiscov- 
ered   until    the   muck    ditch    is   dug   shall    then, 
m    like    manner,     be    excavated    and    removed. 
After   the   satisfactory   completion   of   the.clear- 
mg,    grubbing    and    surface    breaking,    and    the 
removal  from   the  ground   of  all  debris,   a  muck 
ditch    will    be    cut    of    such    dimensions    and    in 
such    location    as    the    engineer    in    charge    shall 
direct.      Alter    inspection    and   measurement    the 
muck    ditch    must    be    tilled    in,    if    possible    by 
scrapers,  with  approved  material  procured  from 
without    the    base   of   the   levee,    and   thoroughly 
tamped  while  being  filled,  by  the  teams  passing 
over    the    material,    to    the    satisfaction    of    the 
engineer    in    charge,    or    his    designated    agent. 
If    It    be    impracticable    to    refill    the    ditch    by 
scrapers,   it  will   be  done  by  men   in   the  direct 
employ    of    the    contractor,    and    under    his    im- 
mediate   supervision,    and    the    material    will    be 
tamped  by  mauls  or  by  horses  or  mules  passing 
over   It   as   it    is    deposited    in    the  ditch,    to    the 
satisfaction    of   the    engineer    in    charge       In   no 
case    will    the    refilling    be    let    to    station    men. 
The    fill    and    side    stakes   shall    then    be   set    by 
the  contractor.     All  of  the  foregoing  work  shall 
be   completed    for   at    least    three   hundred    (300) 
feet    in    advance    of    the    embankment.       When 
this    has    been    done,    embankment    construction 
shall    be   commenced:    the    first    earth   obtained 
from    the    borrow    pits    shall    be    placed    on    the 
land    side   of   the    center   line    of   the    levee-    the 
embankment   shall   then   be   carried    up  to  gross 
fill    or    height,    as    directed    bv    the    engineer    in 
charge.       Only    clean     earth,     free     from     trash, 
roots,    or   other   objectionable  material,    shall   be 
placed    in    the   levee.      When   so    required   stump 
holes  must  be  tamped  as  the  material  is  thrown 
m    them,    and    for   this   an    extra   compensation, 
to    be    determined    by    the    engineer    in    charge 
will    be    allowed.      When    the    embankment    has 
been    brought   up    to    the  proper   height    it   shall 
be    dressed    and    planted    with    living    tufts    of 
Bermuda    grass,    not    more    than    two    (2)    feet 
apart,    well    pressed    into    the    earth   and    lightly 
covered    with    soil,     to    the    satisfaction    of    the 
engineer    in    charge,    or    his    designated    agent. 
The    contractor    will    cut    down    all    trees,    both 
great  and   small,    to   a  distance   of  one   hundred 
(100)    feet    from    the    base  of  the  levee  on    both 
sides.      The'  trees   will    be   felled   in    such   man- 
ner as  not   to   fall  on   the  levee. 


Sirs:  Answering  the  inquiry  of  O.  G.  B.  about 
building  levees  6  ft.  high  to  hold  4  ft.  head  of 
water  for  several   days: 

If  the  loaming  soil  forming  the  surface 
stratum  were  5  or  6  ft.  thick,  there  would,  in 
the  writer's  opinion,  be  no  danger  of  under- 
mining the  levee  by  seepage  unless  the  water 
should  stand  against  it  for  several  weeks  or 
months. 

A  great  many  miles,  if  not  all,  of  the  levees 
along  this  part  of  the  Mississippi  River  have 
sandy  strata,  and  frequently  sand  strata  under 
them,  but  there  is  usually  a  surface  soil  at  least 
D  ft.  thick  which  is  comparatively  imperm'eablc. 
These  levees  stand  under  a  head  of  water  for 
weeks,  and  while  there  is  much  seepage  in 
some  localities,  it  is  not  often  that  a  well  built 
levee  gives  cause  for  alarm.  When  it  does, 
prompt  measures  are  adopted  to  strengthen  it. 

If  the  sand  and  gravel  stratum  is  not  more 
than  say  3  or  4  ft.  deep,  O.  G.  P.  is  advised  to 
cut  a  narrow  "muck  ditch"  through  it,  under 
the  center  line,  and  to  refill  this  with  the  least 
permeable  material  at  hand.  If  material  is 
scarce,  he  would  better  use  his  top  soil  to  fill 
the  muck  ditch  and  his  sand  and  gravel  to 
build  the  levee.  If  the  sand  preponderates,  so 
that  it  fills  completely  all  voids  between  the 
gravel,  the  seepage  would  be  about  the  same  as 
for  sand,  and  if  this  is  graded,  the  writer  be- 
lieves that  a  levee  of  this  material  6  ft.  high, 
10  ft.  crown  and  3  to  1  slopes  on  both  sides 
would  stand  against  4   ft.  of  water. 

The  muck  ditch  should  be  well  tamped  or 
puddled  when  refilled.  Such  a  ditch,  say  6  ft. 
deep,  would  do  good  even  if  it  should  not  go 
through    the   permeable   stratum. 

It  is  probable  that  the  levee  would  stand, 
without  a  muck  ditch,  if  the  base  be  made  very 
wide — say  3  to  1  and  4  to  1  or  5  to  1  slopes. 
This  depends  upon  the  extent  of  the  sand  and 
gravel  stratum  and  whether  the  voids  in  the 
gravel  are  well  filled.  There  should  be  no  ex-  • 
cavation  on  the  land  side  of  the  levee. 
Respectfully, 

A.  L.  DABNEY. 
Asst.   Chief  Engineer  Tallahatchie  Drainage 
District. 
Clarksdale,    Miss.,    Aug.    7,    1910. 


■  Sirs:  Replying  to  your  Iowa  correspondent 
concerning  small  levees  on  sandy  loam,  in  my 
opinion  he  has  planned  his  levees  too  narrow 
on  top.  I  would  not  use  less  than  8  ft.  top 
width  and  slopes  of  3:1.  giving  a  good  wide 
berm  and  wide  shallow  borrow  pits  on  the  out- 
side,   or   river   side.     As   soon   as  possible  after 


construction  get  a  grass  started  on  the  levee 
and  in  the  borrow  pits.  White  clover  will  start 
quicker  than  any  grass  that  I  know  of,  except 
Hei-niuda  grass,  and  any  person  that  will  intro- 
duce that  into  our  river  bottoms  should  orna- 
ment the  lower  end  of  a  rope. 

My  experience  has  been  that  the  average 
soil  in  the  river  bottoms  does  not  seep  so  very 
bad,  unless  you  open  up  a  pure  sand  pocket, 
and  then  a  few  overflows  coming  into  your  bor- 
row pits  and  against  your  levees  will  deposit  a 
sediment  that  will  quickly  lessen  the  seepage 
and  with  better  result  if  your  pits  are  shallow 
and  dry  out  and  the  sun  gets  a  good  chance  to 
bake  the  soil  after  each  overflow. 

To  have  two  new  levees  that  were  built  last 
fall  that  have  had  the  water  against  them  twice 
this  season,  once  for  four  days  and  once  for 
seven  days,  with  no  great  amount  of  damage  in 
either  case.  These  levees  are  built  up  from  the 
soil  adjacent  to  the  levee,  which  runs  from 
gumbo  to  almost  pure  sand.  The  gumbo  sec- 
tions are  5  ft.  wide  on  top  with  slopes  of  2-1- 
the  sand  sections  are  S  ft.  wide  on  top  witii 
slopes  of  3:1.  With  these  two  limits  as  a  guide 
I  varied  my  cross-section  to  fit  the  material  as  ' 
I  found  it.  My  minimum  height  was  airout  3  ft 
maximum  12  and  average  about  6  ft.  I  consider 
lliat  I  was  successful. 

Yours  respectfully, 

«.     ,  ,     ,.  VV.  B.  HAZEN, 

St.  Joseph,  Mo.,  Aug.  9,  1910.  Engineer. 

Pavement  Crov^ns. 

Sirs:  In  a  pupc-r  prepared  on  the  above  sub- 
ject by  the  undersigned  for  the  Convention  of 
Ariierican  Society  of  Municipal  Improvements 
held  m  Little  Rock,  Ark.,  in  November  1909 
winch  was  published  in  most  of  the  engineering 
papers'  as  well  as  the  Proceedings  of  the  Con- 
vention, the  general  rule  was  given,  for  mono- 
lithic pavements  providing  roughened  or  grainy 
surface,  to  provide  crown  ;4  in.  per  foot  of 
width  of  roadn-ay  between  tracks  and  that  V, 
of  the  fall  be  between  crown  and  quarter  and 
rs  between  quarter  and  gutter,  a  rule  in  quite 
common  practice  is  1  in.  crown  in  5  or  6  ft  of 
width  and  >4  of  the  fall  between  crown  and 
gutter  and  %  between  quarter  and  gutter  The 
paper  gave  variations  for  peculiar  conditions 
sucli  as  tteep  grades,  streets  having  railroad 
tracks  or  having  curb  on  one  side  at  a  higher 
level  than  the  other  side  of  the  street 

The  effect  if  the  rule  suggested  by  the  paper 
referred  to  as  compared  with  flatter  crowns  in 
common  practice  is: 

(a)  To  slightly  raise  the  crown  and  conse- 
quently provide  better  flow  of  water  to  the 
gutter. 

(b)  To  increase  the  ratio  of  fall  from  the 
center  of  the  roadway  to  the  "quarter"  point 
thus  overcoming  the  flat  crowns  holding  water 
and  causing  deterioration  which  are  so  common 
in  street  pavements. 

These  were  the  cardinal  principles  the  paper 
intended  to  bring  out.  In  discussion  following 
reading  of  the  paper,  it  was  criticized  as  not 
providing  points  between  the  quarter  and  gut- 
ter and  between  the  quarter  and  crown.  While 
these  "mid-quarter"  points  are  quite  unneces- 
sary unless  the  streets  are  wider  than  40  ft.  the 
criticism  of  the  omission  was  well  taken  and 
the  writer  replied  as  it  now  appears  with  insuf- 
ficient thought  as  follows: 

••With  reference  to  suggestion,  that  my  rule 
did  not  provide  for  grades  intermediate  between 
the  quarter  and  the  curb,  or  between  the  quar- 
ter and  the  crown,  I  must  admit  that  my  paper 
was  faulty  in  that  respect.  With  streets,  saj'  40 
ft  wide  I  believe  my  rule  is  suflielent  and  no 
intermediate  points  are  necessary  or  advisable 
If  the  streets  were  of  unusual  width,  the  rule 
I  would  follow  would  be  to  first  find  the  crown 
and  then  find  the  quarter  and  intermediate 
points  by  sighting  across  with  a  ••T."  If  the 
street  is  of  such  width  that  vou  want  inter- 
mediate stakes,  make  the  same  "division  between 
the  quarter  and  the  curb  as  between  the  quar- 
ter and  the  crown,  that  is  let  two-thirds  of  a 
total  fall  be  in  the  half  nearest  the  curb  and 
one-third  in  the  half  nearest  the  crown." 

Though  private  correspondence,  Mr.  G.  B. 
Zahniser,  C.  E..  of  New  Castle,  Pa.,  kindly 
calls  my  attention  to  the  fact  (quite  overlooked 
in  my  "off-hand  "  reply  to  the  conditions  above 
referred  to)  that  this  provides  a  "straight  line 
from  the  crown  inid-quarter  point  to  the  curb 
mid-quarter   point."     Mr.   Zahniser  agrees   with 
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the  Avriter's  cai'dinal  rules  above  referred  to,  and 
as  to  mid-quarter  points  suggests  the  following 
rule,  which  the  writer  heartily  endorses: 

"First  drop  one-eighth  the  crown  at  the  crown 
mid-quarter  point. 

"Second  drop  one-third  the  crown  at  the  quar- 
ter point. 

"Third  drop  five-eighths  the  crow  at  the  curb 
mid-quarter  point.*' 

The  writer's  rule,  thus  ntodified  by  Mr.  Zahn- 
iser.  gives  the  following  on  a  nearly  flat  street 
with  roadway  SO  ft.  wide  between  gutters  on 
streets  having  no  tracks: 

"Crown  20  ins.  above  gutter. 

"First  drop  one-eighth  of  the  crown  at  the 
crown  mid-quarter  point  iy^  ins.  below  the 
crown. 

■■Second  drop  one-third  the  crown  at  the  quar- 
ter point,  6%  ins.  below  the  crown. 

•■Third  drop  five-eighths  of  the  crown  at  the 
curb  mid-quarter  point,  12'/4  ins.  below  the 
crown." 

Will  you  kindly  give  space  for  these  impor- 
tant corrections  and  oblige. 

Very    truly    yours, 

GEO.    E.    W.'i.RREN. 

Boston,   Mass.,  Aug.   11,   1910. 


in 


Increase    in   Wages    and   Decrease 
Efficiency  of  Labor. 

Sirs:  Witli  reference  to  the  cost  of  labor  at 
the  present  time  compared  with  1905,  and  for 
paj-ticulars  as  to  the  efficiency  of  labor  today  as 
compared  with  the  earlier  date,  and  something 
as  to  the  cost  of  boarding  men  and  horses  at  the 
present  time  as  compared  with  five  years  ago, 
we  have  made  some  investigation,  but  are  not 
yet  in  position  to  give  all  the  facts. 

General  comparison  of  rates  paid  five  years 
ago  to  different  classes  of  men,  and  the  amounts 
paid  them  now  on  certain  portions  of  our  work 
which  we  have  looked  into,  does  not  bear  out 
the  assertion  in  the  article  which  you  speak  of 
that  there  has  been  great  increase  within  the 
past  five  years.  There  has  been  generally  an  in- 
crease, but  it  seems  mostly  on  our  work  to  have 
been  in  the  way  of  bonuses  paid  for  continued 
and  faithful  service. 

Taking  work  which  this  company  is  doing  in 
the  northern  part  of  Minnesota  stripping  mines, 
comparing  this  year  with  1905,  there  has  been 
no  increase  in  the  actual  wages  paid  dinkey  en- 
gineers, blacksmiths  and  helpers,  teamsters, 
cooks,  powder  men,  shanty  bosses  and  a  few 
others.  We  are  paying  the  same  wages  to  a 
master  mechanic  now  as  at  that  time;  an  ad- 
vance of  25  to  50  cts.  per  day  for  blacksmiUis 
and  about  the  same  for  blacksmith  helpers;  25 
cts.  per  day  more  for  carpenters,  car  repairers 
and  firemen;  10  to  20  cts.  per  day  more  for  drill- 
ers; from  10  to  35  cts.  per  day  more  for  brake- 
men;  from  10  to  35  cts.  per  day  more  for  labor; 
in  some  cases — 25  cts.  pei-  day  more  for  dump 
foremen;  10  to  35  cts.  per  day  more  for  switch- 
men; 50  cts.  more  per  day  for  oil  men;  10  to  35 
cts.  per  day  more  for  pit  men;  wages  of  steam 
shovel  engineers  have  gone  up  about  20  per  cent 
and  of  eranesmen  about  16  per  cent. 

It  is  a  little  difficult  to  be  certain  about  this 
from  our  records,  as  there  is  a  variation  of  rate 
paid  sometimes,  due  to  the  real  efficiency  of 
men  occupying  the  same  position,  or  the  same 
position  so  far  as  the  payroll  indicates  it.  As  a 
matter  of  fact,  on  this  work  of  which  we  speak 
there  is  paid  sometliing  like  10  per  cent  in  the 
way  of  bonuses  to  men  who  are  particularly  effi- 
cient, or  wlio  remain  throughout  the  season  and 
perform  satisfactoiT  service.  This  is  a  premium 
which  we  give  for  the  purpose  of  retaining  men 
througliout  the  season,  as  we  consider  that  gen- 
erally their  efficiency  and  worth  increases  with 
the  length  of  their  service. 

As  to  the  general  efficiency  of  labor  as  com- 
pared with  five  years  ago,  while  it  is  pretty  diffi- 
cult to  secure  any  basis  of  exact  comparison,  or 
determine  upon  percentage  of  decrease,  it  is  the 
general  observation  that  there  has  been,  general- 
ly speaking,  a  decrease  in  the  efficiency  of  labor 
during  the  time  named.  It  would  be  difficult  to 
assign  a  reason  for  this.  It  is  doubtless  due 
to  many  causes.  It  is  the  common  observation 
and  opinion  in  contract  work  that  generally  eflS- 
ciency    decreases    with   an   abundance   of    work 


and  witli  higher  wages.  To  put  it  plainly,  when 
there  is  an  abundance  of  work  and  wages  are 
higher  men  are  scarce,  and  there  are  plenty  of 
.iobs.  They  are  indifferent,  or  sometimes  are 
inclined  to  be,  and  care  little  about  retaining 
tlaeir  jobs,  for  the  reason  that  they  can  so  easily 
and  so  quickly  find  others.  Wlien  work  is  scarce 
and  wages  consequently  lower,  a  man  will  do 
better  work  in  order  to  liold  his  job,  as  he  may 
not  easily  be  able  to  secure  another  one. 

Another  reason  may  be  that  the  character  of 
common  labor,  particularly,  has  changed  and  is 
changing.  The  more  ambitious,  industrious, 
effect  workers  from  the  north  of  Europe  have 
given  way  to  those  from  the  south  who  are 
less  energetic,  and  man  for  man  generally 
physically  inferior.  All  this  is  a  matter  of  gen- 
eral observation  and  conjecture.  Tliere  is  no 
data  that  we  have  to  positively  substantiate  the 
statements   made. 

The  price  of  all  foodstuffs  has  generally  ad- 
vanced very  materially  in  the  past  five  years, 
and  cost  of  boarding  men  consequently  is  great- 
er, so  that  where  men  receive  board  as  part  of 
their  compensation,  they  receive  more,  or  the 
contractors  at  least  pay  more,  although  the 
stated  rate  per  day  or  month  may  remain  the 
same.  The  cost  of  horses  and  mules  as  well  as 
their  feed  has  also  inaterially  advanced. 
Tours  truly, 

GENERAL,  CONTKACTORS. 

Aug.    12,    1910. 


Directory  of    Principal    Civil  Enginear- 
ing  Societiss. 

American  Railway  Bridge  and  Building  Asso- 
ciation—Secy.,  C.  H.  Lichty,  215  Jackson  Blvd., 
Chicago,    111. 

American     Railway    Engineering      and      Main- 
American     Society     for     Municipal      Improve- 
ments.— Secy.     A.     Prescott   Folwell,     239     West 
39th   St.,   New  York.   N.  Y. 

American  Society  for  Testing  Materials.— 
Secy.  Edgar  Marburg,  Univ.  of  Pa.,  Philadel- 
Dhia.   Pa. 

American  Society  of  Civil  Engineers. — Secy. 
C.   W.   Hunt.   220  W.   67th  St.,   New  York,.  N.   Y. 

American  Society  of  Engineering  Contractors. 
— Secy.  Daniel  J.  Hauer,  Park  Row  Building, 
New  York,   N.   Y. 

American  Street  and  Interurban  Railway  As- 
sociation.— Secy.  B.  V.  Swenson,  29  W.  39th  St., 
New  York,   N.  T. 

American  Water-Works  Association. — Secy. 
J.    M.   Diven,   Charleston,    S.   C. 

Boston  Society  of  Civil  Engineers. — Secy.  S. 
E.   Tinkham,    60   City  Hall,    Boston,    Mass. 

Canadian    Society    of    Civil     Engineers. — Secy. 
Clement    H.     McLeod.    Montreal,     Can. 
tenance     of     Way    Association. — Secy.      E.      H. 
Fritch,  Monadnock   Block,   Chicago,   111. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
St.,    Philadelphia,    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University.  St.  Louis, 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy.,  E.  K.  Hiles,  803  Fulton  BIdg.,  Pittsburg, 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Richard  L.  Humphrey,  Harrison  Bldg.,  Phila- 
delphia,   Pa. 

New  England  Water-Works  Association. — 
Secy.    Wniard   Kent.   Narragansett   Pier,  .R.    I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.— Secy.,  W.  B.  Emery,  P.  &  P.  u.  Ry., 
Peoria,    111. 

Society  for  the  Promotion  of  Engineering 
Education. — Secy.,  Henry  H.  Norris.  Cornell 
University,    Ithaca,    N.    Y. 

Technical  Society  of  the  Pacific  Coast. — Secy., 
Otto  Van  Geldern.  865  Pacific  Bldg.,  San  Fran- 
cisco,  Cal. 

Western    Society    of    Engineers Secy..    J.    H. 

Warder,   Monadnock   Block.   Chicago,   111. 


PERSONALS, 

Mr.  John  Harvey  of  Hamilton.  Ohio,  has  been 
elected  city  engineer  of  Oxford,  Ohio. 

Mr.  C.  G.  Post  of  Belvidere.  N.  Y.,  is  critically 
ill  of  typhoid  fever  at  his  home  in  that  city. 

Mr.  H.  A.  Sumner  has  resigned  his  position  as 
chief  engineer  of  tile  Denver,  Northwestern  & 
Pacific  R.  R. 

Mr.  Charles  A.  Hammond,  formerly  resident 
engineer  of  the  sewage  disposal  works  of  Mount 
Vernon,  N.  T.,  has  been  made  manager  of  the 
same. 


Mr.  C.  A.  Tupper,  formerly  Manager  of  the 
publication  department  of  the  Allis-Chalmers 
Co.,  has  become  Manager  of  the  Reliance  Engi- 
neering &  Equipment  Co.,  of  Milwaukee,  Wis. 

Mr.  Charles  Sullivan  of  San  Francisco,  Cal., 
an  engineer  of  the  San  Francisco  Bridge  Co.,  is 
now  located  in  Honolulu,  where  his  company  is 
engaged  on  the,  construction  of  a  dry  dock  for 
the  United  States  Government  at  Peal  Harbor. 

Mr.  F.  I.  Cabell,  Engineer  Maintenance  of  Way 
of  the  Chesapeake  &  Ohio  R.  R.  at  Richmond. 
Va.,  has  been  appointed  also  chief  engineer 
maintenance  of  way  of  the  Chesapeake  &  Ohio 
of  Indiana,  with  office  at  Richmond    Va. 

Mr.  Jlyron  H.  Lewis,  Temple  Court  Building, 
Long  Island  City.  N.  Y^..  will  undertake  to 
represent  at  the  New  Y'ork  Cement  Show,  at 
Madison  Square  Garden,  New  Y'orli  City,  Dec. 
14  to  20,  1910,  any  Intending  exhibitors  who 
will  be  unable  to  attend  the  show  in  person. 
Installation  and  removal  of  exhibit  will  be 
looked  after  and  exhibits  properly  presented  to 
the    public. 

Oswald  F.  Jordan,  inventor-  of  the  Jordan 
spi'eader  car,  died  early  this  month.  Mr.  Jordan 
was  born  in  England  in  1853  and  was  brought  to 
this  country  when  a  child.  He  was  roadmaster 
of  the  Michigan  Central  Ry.  from  18S1  to  1S92, 
when  he  was  appointed  division  superintendent, 
wliich  latter  position  lie  held  until  his  resigna- 
tion in  1S98.  The  O.  F.  Jordan  Co.  of  Chicago 
was  organized  some  years  ago  for  handling  his 
inventions,  which  included  his  air-operated 
spreader  car.  his  bridge  guard,  consisting  of 
three  lines  of  rails  laid  between  and  parallel 
witli  the  track  rails,  and  a  spring-rail  frog. 

The  U.  S.  Civil  Service  Commission,  Washing- 
ton. D.  C,  will  hold  an  examination  on  Sept. 
14-15,  1910,  to  secure  eligibles  from  which  to 
make  certification  to  fill  vacancies  in  the  posi- 
tion of  civil  engineer  and  superintendent  of  con- 
struction, $1,500  per  annum  each,  in  the  Quar- 
termaster's Department  at  Large.  San  Francisco, 
Cal.,  Fort  Bayard,  N.  Mex.,  and  AVashington, 
D.  C  and  vacancies  requiring  similar  qualifica- 
tions as  they  may  occur  in  any  branch  of  the 
service,  unless  it  shall  be  decided  in  the  inter- 
est of  the  service  to  fill  the  vacancies  by  rein- 
statement,   transfer   or  promotion. 

Robert  Moriarity,  aged  21.  of  Ossining,  N.  Y., 
and  Edward  H.  Lockert.  19  years  old,  of  Ho- 
boken.  N.  J.,  civil  engineers  employed  by  the 
express  train  near  Hudson,  N.  Y..  on  Aug.  S. 
New  Y'ork  Central  Railroad,  were  killed  by  an 
The  two  men  stepped  from  a  track  to  avoid  an 
approaching  train  and  walked  directly  in  front 
of  the  express.  Their  bodies  were  hurled  many 
feet,  death  being  instantaneous.  Thomas  F.  Mc- 
Quade.  a  track  foreman,  working  nearby,  was 
struck  by  Moriarity's  body  and  quite  badly  hurt. 

Mr.  T.  H.  Clarke,  of  the  firm  of  Azan  & 
Clarke,  engineers  and  contractors,  of  Pachuca. 
Mexico,  has  accepted  a  position  as  manager  of 
a  large  lumber  company  in  the  state  of 
Mechoacan,  Mexico. 


Collapse  of  Cantilever  Crane. — On  Mon- 
day, August  1,  the  cantilever  crane,  working 
on  contract  40,  near  Lockport,  New  York, 
collapsed.  This  machine  is  the  property  of 
the  United  Engineering  &  Construction  Co. 
and  cost  $50,000.  It  is  the  only  one  of  this 
type  of  machine  at  work  on  the  Barge  Canal. 
The  accident  was  due  to  the  breaking  of  the 
steel  member  which  acted  as  a  tie  between 
the  two  short  legs  of  the  support  which  car- 
ries the  weight  of  the  bridge.  When  this 
break  occurred,  the  legs,  (which  rested  on 
car  trucks)  spread.  The  lower  end  of  the 
cantilever,  gradually  sank  to  the  ground.  No 
one  was  injured.  Tlie  break  occurred  at  the 
time  that  the  drag  bucket  was  digging,  which 
is  the  time  of  heaviest  load  on  the  machine. 
It  is  supposed  that  the  broken  member  must 
have  at  some  time  or  other  been  injured  by 
being  hit  with  the  bucket.  Repairs  to  the 
machine  will  put  it  in  running  order  in  about 
three  weeks. 


The  Puebla  &  Pacific  Ry.  Co.  has  been 
formed  in  New  York  to  build  a  railway  be- 
tween the  city  of  Puebla  and  Laguna  de  Cha- 
cahua,  on  the  Pacific  coast.  A  concession  for 
this  line  was  granted  on  Mav  20  to  A.  B. 
.•\dams  &  Co.  of  New  York  City.  The  line, 
when  in  operation,  will  be  an  important  one. 
It  will  touch  rich  coal  fields  owned  by  tlie 
Oaxaca  Iron  &  Coal  Company,  of  New  York, 
a  subsidiary  company  to  the  Puebla  &  Pacific. 
The  contract  provides  that  within  six  months 
from  the  date  of  the  concession  the  com- 
pany will  commence  a  reconnoissance  of  the 
line,  and  that  within  eighteen  months  50  kilo- 
tneters  of  road  must  be  finished,  and  an  addi- 
tional 50  kilometers  each  year,  with  the  total 
system  completed  and  in  operation  within  a 
term  of  eight  years.  Lie  Francisco  Alfaro, 
City  of  Mexico,  is  interested. 


CONTRACT      NEWS      SECTION 
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A  hearing  was  begun   at 

ine   UOingS      j,,^     proposed     increase     in 
of  the  freight     rates     aggregating, 

Wppk-  according  to  estimates  made 

weCK.  ^^,  j[jg  Interstate  Commerce 

Commission,  $.500,000,000 
annually  in  official  classification  territory — that 
part  of  the  country  north  of  the  Ohio  and 
Potomac  and  east  of  the  ilississippi  river.  It 
is  likely  that  the  formal  hearing  of  the  evi- 
dence in  the  case  will  be  postponed  until  Sept. 
7. — A  fire  which  started  in  the  Belgian  section 
of  the  international  exposition  at  Brussels, 
Belgium,  at  J'  o'clock  Aug.  14,  destroyed  the 
Belgian  and  English  exhibits  and  damaged  all 
the  other  sections,  including  the  American. 
The  loss  is  estimated  at  $100,000,000.  The  fire 
is  supposed  to  have  been  caused  by  the  short 
circuiting  of  electric  wires  leading  into  the 
temporary  postoffice  in  the  Belgian  building. — 
The  Western  Pacific  R.  R.  will  on  Aug.  22 
commence  running  through  trains  from  Salt 
Lake  City  to  San  Francisco.  The  opening  of 
this  road  will  give  the  Gould  system  a  contin- 
uous line  from  New  York  to  San  Francisco, 
over  the  Wabash,  Missouri  Pacific,  Denver  Is. 
Rio  Grande  and  Western  Pacific. — Reports 
received  by  the  Continental  &  Commercial 
Bank  of  Chicago,  111.,  from  its  correspondents 
indicate  a  total  wheat  crop  of  657,000,000  bu., 
or  80,000,000  bu.  less  than  last  year;  this,  how- 
ever, is  about  equal  to  a  10  years'  average  pro- 
duction. Corn  promises  a  yield  of  3,000,000,- 
000  bu.,  or  225,000,000  bu.  above  the  previous 
season  and  25  per  cent  over  a  10  years'  aver- 
age crop.  The  oats  yield  will  exceed  last 
vear's  excellent  production  with  a  total  of 
1,071,000,000  bu.,  200,000,000  bu.  over  the  10- 
year  average.  Barley  will  equal  last  vear's 
crop  of  128,000,000  bu..  and  rye  will  exceed 
the  previous  season,  being  31,500,000  bu.,  com- 
paring with  30,000,000  bu.  Cotton  condition 
indicates  a  crop  of  11,000,000  bales,  or  700,000 
bales  above  last  year. — The  New  York  State 
Suoerintendent  of  Public  Works  began  adver- 
tising last  week  on  two  large  barge 
canal  contracts.  These  are  contract  No. 
37,  calling  for  the  improvement  of  the 
Oswego  Canal  between  Fulton  and  Os- 
wego for  a  length  of  0.72,  and  con- 
tract No.  50,  for  constructmg  a  reservoir  and 
dam  on  the  West  Canada  Creek.  The  area  of 
the  reservoir  inside  the  clearing  line  is  about 
6.1  square  miles.  Bids  are  to  be  opened  Sept. 
7  at  Albany,  N.  Y. — The  contract  for  a  county 
road  system  for  Grayson  County,  Texas,  was 
awarded  last  week.  The  contract  calls  for  65 
miles  of  14  ft.  wide  road.  The  contract  was 
let  to  McNervev  Bros.,  Muskogee,  Okla.,  at 
$250,(10(1.— The  Philadelphia  &  Readiiig  Ry.  is 
about  to  call  for  bids  for  a  continuation  of  its 
track  elevation  work  in  Philadelphia,  Pa.  This 
work,  which  is  estimated  to  cost  about  $4,000,- 
000,  will  call  for  the  elevation  of  the  tracks 
between  the  Port  Richmond  wharves  to  Som- 
erset St.  This  will  about  complete  the  com- 
pany's work  of  track  elevation  in  Philadelphia. 
— The  Spring  Valley  Water  Co.,  of  San  Fran- 
cisco, Cal.,  is  about  to  let  contracts  for  the 
construction  of  its  Calaveras  dam.  This  dam 
's  located  about  30  miles  from  San  Francisco. 
It  is  to  have  a  reinforced  concrete  face  with  a 
backing  of  earth,  sand  and  gravel.  As  project- 
ed the  center  height  of  the  dam  is  something 
over  200  ft.  with  a  crest  length  of  about  800 
ft. — Among  the  railroad  construction  contracts 
let  recently  were  the  following:  Miller  & 
Oltjen,  McLaughlin,  S.  Dak. :  subcontract  for 
railroad  grading  west  of  Montevideo,  Minn. ; 
J.  A.  Perdue  &  Co.,  Pine  Blufif,  Ark,,  for  12 
miles  of  new  road  from  Silas,  Ala.,   for  the 


Tombigbee  R.  R. ;  McLean  Contracting  Co., 
Baltimore,  Md.,  for  retaining  walls,  bridge 
abutments,  etc.,  for  overhead  crossings  of  the 
Baltimore  &  Ohio  R.  R.  at  Hanburg  St.,  Bal- 
timore, Md. ;  Hodges,  Downey  &  Co.,  pirmins?- 
ham,  Ala.,  for  placing  2,200,000  cu.  yds.  of  dirt 
in  fills  in  the  Iron  Mountain  R.  R.  through 
Arkansas :  C.  M.  Purdee,  Rocky  Ford,  Ga.  for 
grading  615  mile  extension  of  the  Savannah, 
Augusta  &  Northern  R.  R. ;  C.  D.  Smith  & 
Co.,  Memphis,  Tenn.,  for  the  750,000  cu.  yds. 
of  excavation  required  for  the  new  union  sta- 
Fion  at  Kansas  City,  Mo. 


A    widespread   movement 

MntiA  ■n/^.-i,       'O""  good   roads   has   devel- 
Road  Work     „p^j  „f  ^^^^  -^  j^^^    q^^ 

Extra-  of  the   first   results  of  this 

Ordinarv  agitation  was  the  improve- 

J^'  ment,  under  somewhat  un- 
usual conditions,  of  a  prac- 
tically continuous  line  of  road  over  300  miles 
long,  expending  across  the  State  from  Daven- 
oort  on  the  Mississippi  to  Coimcil  Bluffs  on 
the  Missouri.  Preliminary  arrangements  for 
the  work  were  under  way  for  some  months, 
and  on  a  given  day  10,000  men  began  uoon 
the  road.  This  army  of  men,  it  is  said,  in  one 
hour's  time,  working  with  teams,  scrapers, 
graders,  road  drags  and  hand  tools,  put  the 
road  in  good  condition  from  river  to  river. 
This  improvement  of  roads  by  concentrated 
effort  of  voluntary  labor  is  no  new  thing. 
In  fact,  much  of  the  earlier  road  building  in 
the  East  was  done  in  that  manner.  Practically 
the  first  road  improvement  work  in  the  south- 
ern part  of  the  State  of  New  Jersey  was 
undertaken  by  voluntary  labor.  This  was  63 
years  ago,  and  the  roads  at  that  time  'were  lit- 
tle more  than  beds  of  sand.  The  roads  were 
so  bad  that  one  ton  of  hay  was  considered  a 
good  load  for  four  horses,  while  23  baskets 
of  three  pecks  each  constituted  a  full  two- 
horse  load.  In  1847  a  movement  was  started 
to  improve  some  of  the  more  important  roads, 
particularly  those  leading  to  Philadelphia. 
The  work  was  to  be  done  by  voluntary  labor, 
and  in  the  fall  of  that  year,  after  the  rush 
of  the  farming  season  was  over,  a  large  force 
of  teams  and  laborers  were  collected  on  the 
road  leading  from  Burlington  to  Camden.  It 
is  said  that  the  working  force,  part  of  which 
came  from  a  distance  of  eight  miles  on  more, 
numbered  about  500.  It  was  intended  to  cut 
down  some  of  the  steeper  hills  and  to  cover 
the  sandier  portions  of  the  road  with  gravel, 
clay  or  loam,  according  to  the  inclination  or 
judgment  of  those  who  did  the  work.  'Very 
little  was  known  about  road  making  at  that 
time ;  in  fact,  very  few  of  the  farmers  had 
ever  even  seen  a  good  gravel  road.  To  be 
sure  the  citizens  of  Pennsylvania  had  started 
a  movement  to  build  stone  roads  50  years 
before,  but  as  there  were  no  stone  quarries 
in  that  section  of  New  Jersey,  the  only  re- 
course was  to  use  the  materials  at  hand.  The 
volunteer  forces  assembled  at  East  Camden, 
and  a  great  discussion  at  once  arose  as  to  the 
best  material  to  be  used,  some  contending  for 
clay  and  others  advocating  a  stone  quarry 
loam  found  in  a  hill  near  East  Camden.  The 
discussion  became  so  warm  that  there  was  a 
division  of  forces,  a  part  using  clay  from  a 
pit  near  the  Ellisburg  and  Marlton  Junction 
and  the  others  using  the  loam.  This  was 
probably  the  first  sand-clay  road  ever  con- 
structed in  this  country.  As  everything  con- 
nected with  the  movement  was  volunteered, 
everyone  was  boss.  If  a  team  driver  refused 
to  work  in  the  line  mapped  out  by  the  volun- 
teer supervisor,  ther'.-  was  no  remedy:  to  fire 
him  would  merely  mean  the  loss  of  his  labor. 
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Again,  if  the  land  owner  of  the  abutting  prop- 
erty objected  to  the  cutting  down  of  a  hill, 
there  was  no  legal  redress  and  the  hill  re- 
mained.* This  method  of  road  improvement 
was  continued  for  two  or  three  years,  but 
owing  to  the  lack  of  all  legal  authority,  it 
was  very  ineffectual  and  unsatisfactory. 


The    State    of    Louisiana 
Licensing        ''^^  recently  enacted  a  law 
.      ,  .  .        providing  that  all  architects 

Architects  in     must    register    their    names 
Louisiana.        ^^'^'^  ''"^  Clerk  of  the  Civil 
District   Court   of   the  par- 
ish  wherein  they  are  prac- 
ticing their  profession.     The  act  provides  that 
all  persons  wishing  to  engage  in  the  practice 
of  architecture  in   the   State,   excepting   those 
now  practicing  architecture,  must   apply  to   a 
■board  of  architectural  examiners  for  a  certifi- 
cate   showing    their    fitness    to    practice    their 
profession.      They    can    obtain    the    right    to 
practice  by  either  showing  a  diploma  from  a 
recognized    college     of      architecture,     or    by 
passing  an  examination  in  architectural  engi- 
neering, architectural   designing  and  architec- 
tural history.     The  applicant  must  be  at  least 
21   years   of   age,    and    must   possess   a   good 
moral  character.     The  members  of  the  Board 
of  Examiners  are  to  consist  of  five  architects, 
all  of  whom  must  have  practiced  for  at  least 
ten  years.     It  is  provided  that  two   members 
of  the  board  may  grant  a  temporary  permit  to 
practice,  but  they  must  report  this  to  the  next 
regular  meeting  of  the  board.     The  clerk  of 
the   court  is  entitled   to  a   fee  of  $1    for   the 
registration,  and  every  year  the  architect  must 
pay  a  fee  of  $5  to  the  board,  and  in  case  of 
his   failure  to  do   so   his  name  will  be  taken 
off  the  roll  of  the  clerk  of  the  court,  and  he 
will  not  be  permitted  to  practice,  and  should 
the   fee  be  paid  after  January  it  will  be  $10, 
instead   of   $5.  Every   April   the   board-  is   to 
publish  a  list  of  the  registered  architects,  to- 
gether with  their  residences,   in  a  dailv  paper 
published  in  New  Orleans.     The  members  of 
the   board   are   to   be   appointed   by   the   Gov- 
ernor, and  they  arc  to  be  entitled  to  $5  a  dav  . 
during  the   sessions   of  the  board,   and  their 
traveling  expenses.     They  are   empowered  to 
charge  $10    for   an   examination,   and   in  case 
the  applicant  fails  they  are  entitled  to  retain 
$■")  of  this  amount.     The  act  further  provides 
that  the  failure  of  anyone  practicing  architect- 
ure to  comply  with  the  provisions  of  the  act 
shall  subject  him  to  a  fine  of  not  less  than  $25 
and  not  more  than  $100,  and  he  shall  be  im- 
prisoned not  less  than  30  days  nor  more  than 
90  days  for  each  offense. 


Georgia      is     the     latest 

ueorgia  atate    construction     of     improved 

Highway        highways.      Last    week    its 

Commi<!€:inn       House    of    Representatives 
L^ommission.    ^^^^^^   ^^^    ^-^^   providing 

for  the  establishment  of  a 
State  Highway  Commission  and  creating  a 
State  road  fund  from  a  special  tax  to  be  col- 
lected from  owners  of  automobiles.  The  bill 
provides  that  the  highway  commission  shall 
be  composed  of  one  commissioner,  an  assist- 
ant commissioner,  the  State  geologist,  the  pro- 
fessor of  civil  engineering  at  the  State  univer- 
sity and  the  professor  of  engineering  at  the 
State  Agricultural  College  at  Dahlonega.  The 
commissioner  is  to  receive  an  annual  salarv 
of  S3.000,  and  the  assistant  a  salary  of  $1,800, 
The  other  members  of  the  commission  are  to 
serve  without  salary,  and  are  to  act  in  an  ad- 
visory capacity  to  the  commissioner  and  his 
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assistant.  The  commissioner  is  to  have  his 
office  in  the  capito!  at  Atlanta,  and  he  is  to 
co-operate  with  county  officials  in  the  location 
and  construction  of  roadways,  the  selection 
and  testing  of  materials  for  road  building 
and  to  aid  them  in  various  other  wavs  which 


may  become  necessary  in  the  process  of  im- 
proving the  roads  of  the  State.  For  the  pur- 
pose of  maintaining  the  commission  and  to 
meet  the  expense  incident  to  the  discliarge  of 
i-ts  duties  a  State  road  fund  is  to  be  estab- 
lished  by  levying  an   annual   tax  of  $2  upon 


automobiles  of  two-passenger  capacity  and  $4 
upon  automobiles  of  four-passenger  capacitv 
or  more.  When  more  than  $10,000  is  collect- 
ed in  this  manner,  the  overplus  is  to  be  re- 
turned to  the  counties  from  which  it  was  col- 
lected to  be  used  in  road  improvement. 


RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama. 

Louis  Hart  has  made  a  proposition  to  the 
Business  Men's  Club  of  Gadsden,  Ala.,  for  the 
building  of  a  car  line  to  Noccalula  Falls,  on 
Lookout  Mountain.  It  is  proposed  t§  build 
the  line  if  $15,000  of  stock  subscriptions,  are 
secured  in  Gadsden. 

Surveys  are"  to  be  started  soon  for  a  rail- 
road from  Salem  to  Bessemer,  a  distance  of 
78  miles.  The  road  will  be  built  primarily 
for  coal  carrying  purposes.  George  H.  Clark, 
C.  E..  Birmingham,  Ala.,  is  promoting  the  en- 
terprise. 

The  Tombigbee  R.  R.  has  let  the  contract 
for  the  construction  of  12  miles  of  new  work 
from  Silas,  Ala.,  north,  to  J.  A.  Perdue  & 
Co.,  Pine  Bluff,  .Ark.,  who  will  be  ready  to 
start  active  operations  about  Aug.  20.  The 
camp  address  of  the  contractors  is  Silas, 
Ala. 

The  Alabama  Great  Southern  R.  R.  has  re- 
sumed active  construction  work  on  the  brancli 
line  to  the  new  Horshoe  plant  at  Gordon 
Heights   from   Bessemer,   Ala. 

A  committee  of  five  representatives  of  the 
commercial  organizations  of  Mobile,  Ala.,  'has 
been  appointed  to  confer  with  Henry  Mc- 
Laughlin, of  Pensacola,  Fla.,  who  is  building 
a  railroad  from  Pensacola  toward  Mobile 
through  Baldwin  County,  in  an  endeavor  to 
secure  his  co-operation  in  the  construction 
of  the  proposed  Mobile-Baldwin  County 
bridge.  'The  improvement  includes  a  drive- 
way over  a  stretch  of  water  8%  miles  long, 
with   trolley  lines   and   foot  paths. 

Arizona. 

The  Arizona  Eastern  R.  R.,  L.  H.  Long, 
Assistant  Chief  Engineer,  Tuscon,  Ariz.,  has 
been  making  surveys  for  a  branch  from 
Meami  to  the  Live  Oak  mine. 

Arkansas. 

The  St.  Louis  &  San  Francisco  R.  R.  Co. 
has  advertised  for  bids  on  raising  track  at 
Four  Mile  Bayou,  Ark.,  which  work  has 
been  made  a  necessity  by  Maj.  Walker,  U.  S. 
A.  engineer,  having  decided  to  raise  the  gov- 
ernment levee  at  this  point,  where  the  Frisco 
tracks  cross  the  government  dike. 
\  Surveys  have  been  completed  for  the  con- 
struction of  the  Fort  Smith,  St.  Louis  & 
Chicago  R.  R.  south  to  Jasper  and  the  ne.xt 
survey  taken  up  will  he  from  that  city  to 
Harrison,  Ark.,  a  distance  of  18  miles.  It 
is  said  there  will  be  four  tunnels  on  the  line 
but  that  the  grade  of  1%  per  cent  has  been 
Juaintaincd  the  entire  distance. 

The  St.  Louis,  Fort  Smith  &  Dallas  R.  R. 
incorporated  a  short  time  ago  under  the 
laws  of  Oklahoma  effected  its  formal  organi- 
zation at  Fort  .Smith,  .\rk.,  on  Aug.  10.,  with 
the  election  of  the  following  officers:  M.  C. 
Burke,  railroad  contractor,  of  Fort  Smith, 
President  and  General  Manager;  R.  S.  Wylie 
of  Rogers,  First  Vice-President;  M.  J.  E. 
Reynolds  of  Fort  Smith,  Second  Vice-Presi- 
dent ;  J.  H.  Vaughn  of  Fort  Smitli,  Secre- 
tary;  M.  W.  Murray  of  Fort  Smith,  Treas- 
urer ;  R.  C.  .'Mexander  of  Rogers,  Chief  En- 
gineer, and  C.  T.  Kenney,  General  .Super- 
intendent. It  is  expected  that  work  will  be 
started  soon  on  a  line  from  Fort  Sumter  to 
Wilburton.  Okla.,  which  will  eventually  be 
■extended  to   St.  Louis  and   Dallas. 

Residents  of  Mena,  Ark.,  are  advocating 
the  construction  of  a  new  railroad  between 
Mena  and  Hot  Springs.  The  route  of 
the  proposed  road  is :  Mena  to  Bethe- 
son  Springs,  to  Consetil.  up  Mena  Creek 
to  Divide,  to  Missouri  Falls,  then  down 
Scxith  Fork  to  tilack  Springs  and  into  Hot 
Sprngs. 


The  Missouri  Pacific  Ry.,  E.  F.  Mitchell, 
Engineer  of  Construction,  St.  Louis,  Mo.,  is 
reported  to  have  made  the  final  surveys  for 
the  construction  of  a  line  from  Crane  to 
Fort   Smith. 

Hodges,  Downey  &  Co.,  Birmingham,  Ala., 
liave  a  contract  to  place  2,200,000  cu.  yds.  of 
excavation  into  fills  on  the  Iron  Mountain 
R.  R.  through  Arkansas. 

California. 

The  new  line  of  tlie  California  Traction  Co. 
in  the  Sacramento  valley,  from  Sacramento  to 
Stockton,  was  opened  on  Aug.  15.  A  merger 
for  traffic  purposes  of  the  traction  company 
and  the  Santa  Fe,  has  been  effected  whereby 
the  former  will  gain  a  new  outlet  to  the  bay 
and  the  latter  an  entrance  into  the  Sacramento 
valley.  Entrance  of  this  section  on  the  part 
of  the  Santa  Fe  has  been  opposed  vigorously 
by  the  Southern  Pacific. 

Capitalists  of  Fresno  have  subscribed  for 
$•50,(100  of  bonds  for  the  proposed  interurban 
railroad  for  that  city  which  is  being  promoted 
by  F.  S.  Granger,  of  Fresno.  It  is  said  that 
this  assures  the  construction  of  the  line.  The 
Hudson  Counties  Improvement  Co.  has  the 
contract  for  building  the  line.  The  main  line 
of  the  interurban  road  will  run  to  Kingsburg. 
This  part  of  the  line  is  all  ready  for  the  grad- 
ers and  they  will  probably  start  work  before 
Sept.  1.  A  branch  line  will  be  run  to  San- 
ger, leaving  the  main  line  about  five  miles 
south  of  Fresno.  The  people  of  Sanger  sub- 
scribed $10,000  worth  of  the  bonds  and  are  a's- 
sured  the  road.  The  Hudson  Counties  Co. 
will  expend  approximately  $700,000  in  the  con- 
struction of  these  two  lines. 

Residents  of  Gridley  have  asked  the  North- 
ern Electric  Ry.  Co.,  Chico,  Cal.,  to  extent  its 
line  two  miles  into  the  town. 

The  city  of  San  Francisco  now  has  about 
$500,000  in  the  treasury  with  which  to  begin 
oc instruction  of  tlie  Geary  St.  Electric  Ry. 
M.  Manson  is  City  Engineer. 

Agents  of  the  Pacific  Ry.  Co.,  according  to 
reports  from  Pomona,  Cal.,  are  making  ar- 
rangements for  the  establishment  of  camps 
in  that  city  for  the  men  employed  in  making 
improvements  there.  Extension  will  be  built 
on  Fifth  Ave.,  past  Walker  Dole  tract  to 
the  city  limits  and  will  eventually  be  ex- 
tended southeast  to  Chi-no  and  later  through 
Corona  to  Riverside. 

Construction  work  has  been  completed  on 
the  Fort  Smith,  Scranton  &  Eastern  R.  R. 
from  Paris,  Ark.,  in  Logan  County  to  Fort 
.Smith,  a  distance  of  16  miles  and  operation 
of  it  will  be  commenced  at  once.  This  road 
has  been  under  construction  for  some  time 
and  it  is  expected  that  the  territory  through 
that  part  of  Logan  County  near  the  Subiaco 
.-Xbhcy  will  thus  be  brought  into  communica- 
tion with  other  sections  and  the  coal  fields 
in  that  section  developed.  L.  P.  Miles,  F'ort 
Smith,    Ark.,   is   promoter. 

The  Laton  &  Western  R.  R.  Co.  has  filed  its 
articles  of  incorporation  and  proposes  to 
build  a  standard  gage  steam  road  about  20 
miles  lon.g.  Commencing  at  Laton,  the  road 
will  extend  northwesterly  and  westerly  for 
five  miles,  thence  south  about  three  miles,  west 
six  miles  and  northwest  for  about  six  miles, 
terminating  on  what  is  known  as  the  Johns 
ranch.  Here  the  road  will  build  its  own  ter- 
minus. The  directors  of  the  Laton  &  West- 
ern R.  R.,  as  designated  in  the  articles  of  in- 
corporation are  William  G.  Kerchofif  and  A. 
C.  Balch,  of  Los  .\ngeles.  and  L.  A.  Nares, 
George  P.  Beveridge  and  Frank  H.  Short  of 
I'resno.  A  large  amount  of  preliminary  work 
h;is   already   been   done   and   it    is   stated   that 


the  work  of  construction  would  be  started  im- 
mediately  and   rushed  to   completion. 

It  is  expected  that  permanent  surveys  of 
the  Humboldt  &  Eastern  R.  R.  will  be  com- 
pleted and  that  rights  of  way  secured  by  the 
beginning  of  the  summer  of  1911  and  that 
active  construction  work  will  be  started  on  the 
line  early  in  1912.  The  government  has 
granted  the  company  right  to  cut  one  billion 
ft.  of  timber  and  40  government  crusiers  are 
now  surveying  the  reserve  for  the  purpose 
of  estimating  the  timber  so  that  the  depart- 
ment may  act  intelligently  on  the  petition 
of  the  promotion  committee  for  the  conces- 
sion of  three  billion  ft.  of  mature  timber  to 
be  sold  at  a  fair  stumpage  price,  and  to  be 
removed  in  fifteen  years  by  allowing  four 
years  for  the  construction  of  the  railroad  and 
eleven  vears  after  for  the  removal  of  the 
timber.  E.  E.  Skinner,  318  Fifth  St.,  Eureka, 
Cal.,   is   Secretary. 

Colorado. 

The  Denver  &  Rio  Grande  R.  R.  Co.  has 
placed  an  order  for  .300,000  yellow  pine  ties, 
00  per  cent  heart,  or  about  '10,000,000  board 
feet  of  sawn  ties.  This  order  was  distributed 
between  four  Texas  concerns. 

The  Denver.  Laramie  &  Northwestern  R.  R. 
now  in  operation  between  Denver  and  Greeley, 
will  probably  have  its  line  completed  and  in 
operation  to  the  base  of  the  mountains,  45 
miles  northwest  of  Greeley,  by  Nov.  15.  This 
will  give  the  company  about  100  miles  of  line. 
In  Fish  Creek  canon,  oii  the  state  line  between 
Colorado  and  Wyoming,  a  gang  of  150  men 
and  teams  are  now  at  work  driving  Butte 
Royal  tunnel,  400  ft.  in  length,  and  making  the 
roadbed  through  the  canon  a  distance  of  eight 
miles.  The  canon  work  is  under  contract  w^ith 
J.  B.  Orman,  and  is  considered  the  heaviest 
that  will  be  encountered  in  crossing  the 
Continental  divide.     It  will  cost  about  $120,000. 

The  Denver  &  Rio  Grande  R.  R.,  J.  G. 
Gwyn,  Chief  Engineer,  Denver,  Colo.,  is 
planning  a  number  of  improvements  for  its 
line.  These  will  include  the  building  of  con- 
crete bridges,  widening  of  dry  gulches  through 
which  flood  waters  pass,  straightening  of  the 
main  line,  reballasting  of  the  roadbed  be- 
tween Pueblo  and  many  points  and  raising 
of  the  tracks  along  some  portions  of  the  line. 

Owing  to  the  inability  on  the  part  of  the 
promoters  to  successfully  dispose  of  the 
necessary  amount  of  bonds,  construction  work 
on  the  proposed  line  of  the  Denver  &  Gulf 
R.  R.  w'ill  be  indefinitely  postponed.  The  an- 
nouncement that  51  miles  would  be  com- 
pleted at  once  has  also  been  canceled  on  ac- 
count of  the  general  financial  stringency.  J. 
E.  Swan,  Lamar,  Colo.,  is  Secretary  of  the 
company. 

A  favorable  report  has  been  submitted 
CosgrifF  Bros.,  by  A.  T.  Young,  Denver, 
Colo.,  the  consulting  engineer  employed  to  in- 
vestigate the  conditions  in  the  territory 
through  which  the  projected  railroad  from 
Monte  Vista,  Colo,  to  Center  will  pass,  and 
as  soon  as  surveys  are  completed  and  right 
of  way  arrangements  made,  active  construc- 
tion work  will  be  started. 

Advices  from  Brush,  Colo.,  state  that  a  crew 
of  Colorado  &  Eastern  R.  R.  engineers  are 
running  a  line  east  and  w-est  10  miles  from 
Brush,  the  first  step  toward  the  construction 
of  the  proposed  shortline  between  Denver  and 
Omaha,  Neb. 

Corps  of  surveyors  running  lines  for  the 
construction  of  the  proposed  railroad  into 
Farmington,  Colo.,  from  the  south  are  now 
located  within  14  miles  of  that  city  on  the 
San  Juan  River.  It  is  expected  that  their  part 
of   the  work  will  soon  be  completed. 
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Georgia. 


A  charter  will  be  obtained  shortly  for  the 
Jacksonville  &  Atlanta  Short  Line  Ry.  Co.. 
which  proposes  the  construction  of  a  railroad 
from  Jacksonville,  Fla.,  to  Atlanta.  This  com- 
pany was  temporarily  organized  at  Fitzgerald, 
Ga.,  on  March  4.  1910.  the  following  being 
the  temporary  officers :  B.  H.  Cirav,  President, 
Pinebloom.  Ga. ;  T.  B.  Ragan,  First  Vice  Pres- 
ident, Hawkinsville,  Ga. ;  M.  \V.  Garbutt,  Sec- 
ond Vice  President,  Fitzgerald,  Ga. :  Dr.  C.  A. 
Holtzendorff.  Treasurer,  Fitzgerald,  Ga. ;  W. 
A.  Heller.  Secretary,  New  York  City.  The 
capital  stock  of  the  road  is  to  be  $2,500,000, 
and  it  is  proposed  to  raise  20  per  cent  of  this 
amount  from  the  local  towns  and  cities  that 
the  road  will  pass  through.  Macon  is  expected 
to  subscribe  liberally  to  this  amount  and  also 
to  furnish  terminal  facilities  for  freight  and 
traffic,  obtain  ripht  of  ways  from  this  city 
south  bordering  upon  the  river  through  Bibb 
county  and  a  portion  of  Houston  county  to  a 
point  to  be  met  bv  the  committee  from  Hawk- 
insville. 

The  Middle  Georgia  Interurban  Ry.  Co. 
which  projects  a  70-mile  line  from  Griffin 
through  Jackson,  Indian  Springs,  Monticello 
and  Social  Circle,  has  made  its  surveys  and 
has  in  part  secured  the  capital  for  the  con- 
struction of  its  line.  We  are  advised  that  the 
company  will  build  the  road  itself.  L.  W. 
Robert,  .\tlanta.  Ga..  is  President  and  Diief 
Engineer.  W.  F.  Smith,  Flovilla.  Ga.,  is  also 
interested. 

The  Seaboard  .-^ir  Line  Ry.  is  to  con- 
struct a  reinforced  concrete  underpass  on  the 
extension  of  Ponce  de  Leon  .Ave.  at  Atlanta. 
Plans  were  made  by  Walker  &  Oiase,  En- 
gineers, .\tlanta,  Ga.,  and  bids  for  the  work 
are  reported  to  have  already  been  tak'en. 

.\mong  the  bills  passed  at  the  last  session 
of  the  State  Legislature  of  Georgia  was  one 
to  change  from  two  to  three  years  the  time 
W'ithin  which  new  railroads  may  construct  the 
first  1-5  miles  of  road. 

The  Savannah.  Augusta  &  Northern  R.  R., 
E.  M.  Rice,  Chief  Engineer.  Statesboro,  Ga., 
is  reported  to  have  awarded  a  contract  to  C. 
M.  Purdee,  Rocky  Ford,  Ga..  for  grading  1-5 
miles    of   line   for   an   extension. 

Illinois. 

The  Illinois  Traction  System,  Champaign, 
111.,  has  Ijeen  granted  a  franchise  by  the  Vil- 
lage Board  of  Chatham  to  construct  a  track 
through  the  village  paralleling  the  Chicago  _& 
.\lton  tracks.  The  franchise  was  secured  in 
order  to  do  away  with  the  curves  in  the  vil- 
lage and  to  secure  a  straight  track  with  room 
for  a  subpower  station,  which  will  be  erected 
soon. 

The  Chicago  Rys.  Co.,  J.  Z.  Murphy,  Chief 
Engineer,  444  North  Clark  St..  Chicago,  111., 
has  completed  plans  for  rebuilding  the  outlv- 
ing  lines  on  the  north  and  west  sides  of  Chi- 
cago and  w'ork  will  begin  as  soon  as  the  union 
of  those  roads  with  the  Chicago  Rys.  Co.  is 
.igreed  upon  and  the  necessary  ordinance 
passed.  The  lines  which  the  company  is  plan- 
ning to  begin  rehabiliating  as  soon  as  the  union 
ordinance  is  passed  are :  Milwaukee  Ave., 
from  Logan  Sq.  to  Jefferson :  Elston  Ave., 
from  West  North  Ave.  to  the  terminus ;  West 
Madison  St.,  from  40th  Ave.  to  60th  .A.ve. 
Work  on  the  main  line  may  be  started  this 
month.  .Additional  lines  on  which  the  recon- 
struction may  begin  this  year  are  said  to  be: 
Evanston  Ave.,  from  Montrose  Ave.  to  De- 
von Ave. ;  Belmont  Ave.,  from  Southport 
Ave.   west   to  the   north  branch   of   the  river. 

The  City  Council  of  Mason  has  granted 
a  franchise  through  that  place  to  the  Decatur 
&  Southern  Traction  Co.,  thus  removing  the 
last  obstacle  to  the  construction  of  the  line. 
It  is  now  said  that  bids  for  construction  work 
will  be  asked  shortlv. 

The  Paris  Tracti'on  Co.,  F.  L.  Kidder, 
President,  Paris,  111.,  now  operating  four 
miles  of  line,  has  asked  the  City  Council  of 
Paris  for  a  -jO-vear  franchise,  with  a  view  to 
extending  the  line  from  that  city  to  Chrisman. 
It  is  stated  that  the  extension  will  be  built  as 
soon  as   right  of  way  is  secured. 

The    preliminary    survey    for    the    Sterling- 
Moline  Traction  Co.'s  line  has  been  completed 
between    Sterling  and   Moline.     Tw.  i   prelimi- 


nary surveys  have  been  made  between  Ster- 
ling and  Prophctstown,  one  going  by  the  wav 
of  Gait  and  the  other  across  the  Avenue  'j 
bridge  and  on  the  south  side  of  the  river. 

The  Illinois  Traction  Co.  is  to  apply  for  an 
interurban  franchise  at  Paris  on  Washing- 
ton St.  Franchises  have  been  obtained  through 
Charleston,  Ashmore  and  JKansas,  and  as 
soon  as  the  Paris  grant  is  made  representa- 
tives of  the  corporation  will  begin  obtaining 
the  right  of  way  through  the  country.  Two 
routes  are  proposed,  between  Charleston  and 
.  Pans,  one  from  Kansas  through  (Jrandview 
to  Pari.s,  and  the  other  parallel  to  the  Big 
Four  tracks,  running  about  two  miles  north 
of    Grandview. 

The  Sterling-Moline  Traction  Co.,  which 
proposes  the  construction  of  an  electric  rail- 
way between  Sterling  and  Moline,  has  elected 
the  followirg  officers:  President,  W.  F.  Tull- 
cr,  Morrison:  Vice  President,  Charles  Sturtc- 
vant,  Erie;  Secretary,  Joseph  Wright.  Rock 
Falls;  Treasurer,  C.  E.  Windom.  Sterling; 
General  Manager,  A.  G.  Van  Patten,  Sterling; 
General  Attorney.  R.  A.  Kidder.  Sterling.  The 
Northwestern  Construction  Co..  Milwaukee, 
Wis.,  is  reported  to  have  the  contract  for  con- 
structing the  road. 

The  first  train  passed  over  the  new  line 
of  the  Herrin-Metropolis  extension  of  the 
Burlington  to  West  Vienna  on  Aug.  10,  mak- 
ing use  of  18  miles  of  the  Eastern  Illinois 
line  from  Hudgens  south,  over  which  the  new 
line  has  effected  a  traffic  agreement  until 
the  tunnels  are  completed  in  Johnston  County. 
It  is  expected  that  the  rails  will  be  laid  into 
Metropolis  by  Sept.  1  and  that  the  line  will 
be  in  full  operation  by  the  last  of  that  month. 

Representatives  of  eastern  capitalists  have 
been  over  the  proposed  route  of  the  Quincy 
&  Terre  Haute  Traction  Co.  This  company 
has  been  in  the  promotion  stage  for  some 
time.  Fred  Tellbuesher,  Quincy,  III.,  is  in- 
terested. 

The  Baltimore  &  Ohio  Southwestern  R.  R, 
is  to  erect  a  20-stall  round  house  and  several 
smaller  buildings  at   Flora,   111. 

Indiana. 

Advices  from  Fort  Wayne  state  that  J.  A. 
Barry  &  Son,  who  are  promoting  a  new  in- 
terurban line  to  extend  from  Fort  Wayne  to 
Warsaw,  are  now  ready  to  put  the  proposi- 
tion up  to  financiers.  The  estimated  cost  of 
constructing  and  equipping  the  road,  which 
will  be  41  miles  long,  is  $1,0.54.290.  Of  the 
estimated  cost  $3.52,.j8G  is  for  roadbed,  $:^82.- 
274.74  is  for  track  work,  $127,874.98  for  over- 
head work,  $68,000  for  substations,  $2:^,899.20 
for  pavement,  $.3,900  for  railroad  crossings, 
$28,756.0.5  for  engineering  and  superintend- 
ence, and  $66,000  for  equipment  consisting  of 
seven  passenger  cars,  one  freight  car  and  one 
work   car. 

The  Indianapolis  &  Northwestern  Traction 
Co.,  A.  L.  Bowen,  Chief  Engineer,  Lebanon, 
Ind.,  contemplates  building  a  spur  from  its 
main  line  running  around  Cedar  Lake  to 
Crown  Point.  It  is  said  that  work  will  be 
commenced  immediately  on  the  project  in 
conjunction  with  the  constructiton  work  on 
the  main  line.  The  company  is  obtaining 
franchises  in  the  towns  and  cities  along  the 
route. 

The  stockholders  of  the  Fort  Wayne  & 
Springfield  interurban  line  are  reported  to 
have  taken  a  definite  action  at  their  meetitng 
early  in  August  regarding  the  extending  of 
the    line   southward. 

Iowa. 

A  bonus  of  $.5,000  is  being  raised  in  Rock- 
well City,  la.,  to  assist  in  electrifying  the 
Newton  and  Northwestern  R.  R.,  which  is 
controlled  by  the  Fort  Dodge,  Des  Moines  & 
Southern  R.  R.  J.  L.  Blake,  Boone,  Ta.,  is 
General    Alanager. 

Albert  Arntz  has  the  contract  for  grading 
1%   miles  railroad  near  Atlanta,  la. 

.An  election  was  held  at  Wellman  on  Aug. 
1-5  to  vote  on  granting  a  franchise  to  the 
Iowa  Citv  &  Southwestern  Interurban  Co. 
Iowa  Citv  has  raised  $100,000  for  the  line. 

The  Waterloo,  Cedar  Falls  &  Northern 
Ry.  Co.  has  made  surveys  in  part  for  its  pro- 
jected -SO-mile  extension  from  Waterloo  to 
Cedar   Falls,   Dike   and    Grundy   Center.     We 


are  advised  that  construction  contracts  will 
probably  be  let  next  spring.  L.  S.  Cass, 
Waterloo,  la.,  is  President  and  T.  E.  Rust, 
Waterloo,  la.,   is  Chief   Engineer. 

-A.  crew  of  Chicago  &  Great  Western  R.  R. 
surveyors  are  running  a  line  from  a  point 
just  north  of  Shipley  directly  north  to  a  point 
a  half  mile  west  of  the  town  of  Roland  on  the 
Story  City  Branch  of  the  Iowa  Central, 
missing  Nevada,  la.,  by  about  4  miles  and 
paralleling  the  St.  Paul  &  Des  Moines  R.  R. 
between  Shipley  and  Cambridge.  It  is 
rumored  that  the  line  is  to  be  a  connecting 
link    between    Des    Moines    and    Clarion. 

The  street  railway  company  at  Waterloo 
has  had  a  survey  made  for  a  proposed  ex- 
tension of  the  street  car  system  down  Jeffer- 
son St.  from  4th  St.  to  the  site  of  the  pro- 
posed   Northern    Iowa   fair  grounds. 

Grading  work  on  the  extension  of  the  At- 
lantic North  &  South  R.  R.  from  .Atlantic 
to  Villisca,  was  started  early  this  month,  and 
will  be  hurried  along  so  that  trains  can  be  in 
operation  by  Jan.  1.  The  first  grading  work 
was  started  in  Bear  Grove  Township. 

The  Iowa  City-Ottumwa  Interurban  Ry. 
Co.  is  reported  to  have  secured  enough 
pledges  of  financial  support  to  assure  the  con- 
struction of  the  line.  Ottumwa  has  tentative- 
ly pledged  $9(»,000  of  its  $100,000  ,  allotment 
of  stock.  Frank  Tanner,  low-a  City,  la.,  is 
Vice   President. 

Kansas. 

Preliminary  surveys  are  to  be  started  next 
month  for  the  projected  line  of  the  Wichita, 
McPherson  &  Gulf  Ry.,  chartered  recently  as 
mentioned  in  our  Aug.  .3.  issue.  This  will  be 
an  extension  of  the  Midland  Valley  R.  R., 
and  the  surveys  will  be  made  by  the  engineer 
of  that  company.  C.  Kaighn,  .Muskogee, 
Okla..   is   Engineer.   Midland   Valley   R.   R. 

The  :\[anhattan  City  &  Interurban  Ry.  Co., 
W.  R.  West,  President,  Manhattan.  Kan.,  has 
completed  the  survey  for  the  proposed  trolley 
line  to  Fort  Riley  and  has  made  its  esti- 
mates of  the  cost.  The  company  will  build 
the  line  if  Manhattan  City  and  Ogden  Town- 
ship will  take  a  few  thousand  dollars'  worth 
of  bonds.  Manhattan  City  will  be  asked  for 
$20,000  worth  of  bonds  for  terminal  facili- 
ties. The  cost  of  the  line  is  estimated  at 
$1. 50,000. 

The  Winnipeg.  Salina  &  Gulf  Ry.  Co., 
which  projects  a  1,080-mile  line  from  Omaha, 
Neb.,  to  Oklahoma  City,  Okla.,  with  branches 
from  Salina,  Kan.,  to  Kansas  City,  Mo.^and 
•Alva,  Okla.  to  Des  Moines,  X.  Mex.,  has  made 
surveys  for  .500  miles  of  its  line.  The  capital 
for  a  portion  of  the  line  has  been  secured 
and  we  arc  advised  that  construction  con- 
tracts will  be  let  about  Nov.  ],  1910.  C.  A. 
Slayton  is  Chief  Engineer,  and  H.  Leone 
ATiller,   Salina,   Kan.,  is   President. 

The  Wichita,  McPherson  &  Gulf  Ry.  Co.. 
noted  in  our  .Aug.  3  issue,  effected  its  formal 
organization  on  .Aug.  10.  The  Midland  Con- 
struction Co.,  which  proposes  to  build  the 
^\"lchita,  McPherson  &  Gulf  Ry.  frotn  .Arkan- 
sas City  to  McPherson,  was  also  organized. 
The  following  men  were  elected  officers:  C. 
E.  Ingersoll,  Franklin  Bank  Bldg..  Philadel- 
phia, President;  Frank  C.  Wood,  of  Wichita, 
Vice  President;  A.  W.  L'Feber,  of  Muskogee, 
Treasurer,  and  W.  C.  Edwards,  of  Wichita, 
Secretary.  For  the  construction  company  the 
following  officers  were  chosen  :  C.  E.  liiger- 
soll,  of  Philadelphia,  President:  J.  W.  Mc- 
Cloud.  of  Muskogee.  Vice  President:  .A.  W. 
L'Feber  of  .Muskogee,  Treasurer,  and  W.  C. 
Edward  of  Wichita.  Secretary.  The  officers 
of  the  company  are  connected  with  the  Mid- 
land   Valley    R.    R, 

Kentucky. 

Dr.  J,  B.  Jackson,  President  of  the  Com- 
mercial Club,  of  Hopkinsville,  Ky.,  has  been 
advised  by  Cecil  Williams,  of  Somerset,  Ky., 
that  a  ra'Iroad  from  Corbin  to  Somerset  is 
to  be  built  and  the  promoters  desire  to  con- 
tinue it  to  the  Cumberland  River  and  to 
connect   with    the    Illinois    Central    there. 

Lane  Bros.  Co.,  Alta  Vista,  Va.,  have 
been  making  good  progress  with  their 
double  track  work  on  the  Cheaspeake  &  Ohio 
and    have   advanced    operations   close   to   Ful- 
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kTton,   Ky.,   where   extensive   excavations   are 

being  made.  „   .^^     ,        r.       tt 

The  Cincinnati,  Hamilton  &  Dayton  Ry.,  J^- 
H  \Ifred  Chief  Engineer,  Cmcmnati,  O.,  is 
reported  to  be  contemplating  the  building  ot 
an  extension  to  its  system  from  Ashland,  Ky., 
which  is  just  across  the  Ohio  River  from  the 
present  southern  terminal  of  that  [oad  at 
fronton,  to  the  southern  border  of  fr-ike 
County,  Ky.  The  route  of  the  proposed  ex- 
tension is  about  147  miles  m  length,  and  the 
estimated  cost  of  the  completed  line  is  in  the 
neighborhood   of  $14,000,000.  . 

The  Cane  Vallev  R.  R.  Co.  recently  incor- 
poT=!ledvv"th  a  capital  stock  of  $100,000,  has 
secured  practically  all  right  of  way  for  is 
proposed  railroad  from  Cannell  City  to  the 
mouth  of  Canev  Creek.  Residents  of  Morgan 
Countv  Ky.,  are  back  of  the  railroad.  Judge 
Finley'pogg.  West  Liberty,  Morgan  County, 
Ky.,    is  interested. 

Louisiana. 
It  is  believed  here  in  New  Orleans  that  the 
Southern  Pacific  will  enter  this  city  via  Baton 
Rouge  within  a  very  short  time.  The  cross- 
ing will  be  made,  it  is  understood  at  Baton 
Rouge  from  Port  Allen  and  the  \  azoo  and 
Mississippi  Valley  tracks  will  be  utilized 
running  south  into  New  Orleans.  It  is  tur- 
ner reported  that  the  old  M.  L.  &.T.  line 
from  Echo  to  Algiers  has  passed  into  the 
bands  of  the  Frisco  and  that  it  will  be  used 
bv  that  trunk  line  for  its  New  Orleans  entry. 
'The  St  Louis,  Iron  Mountain  &  Soutliern 
Rv  (Missouri  Pacific  System)  contemplates 
spending  $2,000,000  in  improvements  on  its 
lines  in  Louisiana  in  the  near  future,  ihe 
St  Louis,  Watkins  &  Gulf,  which  runs  into 
Lake  Charles,  was  recently  purchased  by  the 
Iron  Mountain,  and  it  is  contemplated  im- 
proving the  road  into  Alexandria. 

Work  will  probably  be  resumed  this  fall 
or  winter  by  the  Frisco  and  the  Southern, 
ioint  owners  of  the  New  Orleans  terminal 
pToperU  at  Chalmette,  on  the  $3,000,000  slip 
in   St.   Bern&rd   Parish.  ^ 

The  Louisiana  Southern  Ry.,  P.  Campbell, 
General  Manager,  New  Orleans,  La  is  con- 
sidering extending  its  road  from  Belair  to 
Bohemia,  in  the  Parish  of  Plaquemmes.  This 
road  is  owned  by  the  United  R/ilway  & 
Trading   Co.,   which   is   composed   of    English 

capitalists.  ,  t^     n     •     .- 

The  Louisiana  &  Northwest  R  R.  is  se- 
curing land  in  Natchitoches,  La  for  its  new 
depot  and  terminals.  J.  J.  Nelson,  Homer, 
La.,  is  General  Manager. 

Maryland. 


for  building  three  miles  of  the  Western 
Maryland  extension  from  Cumberland,  Md., 
to  Connellsville,   Pa. 

Massachusetts. 
Officials  of  the  New  York,  New  Haven  & 
Harford  are  contemplating  alterations  in  the 
line  of  railroad  known  as  the  Huntington 
brand!  of  the  New  Haven  &  Derby  extension 
and  the  Newton  branch  of  the  Housatonic 
R  R  Co.  It  is  proposed  to  alter  the  location 
of  parts  of  the  said  line  to  an  extent  that 
will  change  the  radius  of  the  curves  the  wqdth 
of  its  layout,  and  to  add  a  number  of  main, 
tracks  from  Newton  easterly  to  Botsford  sta- 
tion and  to  a  point  in  Huntington,  G'^o  tt 
west  of  Shelton  station.  The  work  will 
necessitate  the  reconstruction  of  a  number  of 
liridges    and    road    crossings. 


The  Western  Maryland  Ry.  is  reported   lO 
have  been  looking  into  the  matter  of  budding 
a   railroad  across   the  Eastern   Shore   from  a 
point   opposite   Kent   Island,    through   Easton, 
Cambridge,    Salisbury   and    Snow   HiU   to   the 
seaboard  in  the  vicinity  of  Chincoteague  ba> 
It    is    also    believed    here    in    Baltimore    that 
the    Western    Maryland    is    back    of    the    re- 
cently  revived    project    to   bridge   the    Chesa- 
peake, and  that  it  has,  in  connection  with  the 
New    York    Central,   a   well    defined    idea   of 
accomplishing    this.      It    is    stated    that    the 
contemplated  bridge,  if  it  is  to  be  built  by  the 
interests   mentioned,   will   span   the   bay   from 
Kent    Island    to    a    point    in    Anne      Arundel 
county    on    the    south    side    of    the    Magothy 
River    connection  to  be  made  there  with  the 
Annapolis    Short    Line,    which    latter      road 
crosses  the  M'estern  Maryland  at  grade  iiear 
Westport.    about    two    miles    from    the    tide- 
water   terminals    of    the    latter    road    at    Port 

*^Tl"e^'McLcan  Contracting  Co.,  Baltimore, 
Md  has  been  awarded  the  contract  by  the 
Baltimore  &  Ohio  R.  R.  for  the  retammg 
walls  bridge  abutments  etc.,  for  the  over- 
head crossings  of  the  Baltimore  and  Ohio 
tracks  at  Hamburg  St.  The  contract  includes 
he  placing  of  more  than  5,000  yds.  of  con- 
crete This  is  the  first  of  the  series  of  over- 
head' and  undergrade  crossings  to  be  con- 
structed bv  the  Baltimore  &  Ohio  to  eliminate 
the  grade 'crossings  of  the  tracks  m  the  vicm- 
itv  of   Camdfen   Station. 

Fisher     &     Carozza.     Baltimore      Md.,     ^re 
working  on  a  sub  contract  near  Garrett,  Fa., 


Michigan. 

Surveys  are  to  be  made  by  D.  A.  Brother- 
ton  C  E.,  Escanaba,  Mich.,  for  an  ex- 
tension of  the  Escanaba  &  Gladsone  Inter- 
urban  line  from  Gladstone  to  Rapid  River, 
touching  Kipling  and  Masonville. 

Tracklaying  on  the  Lansing  &  Northwest- 
ern Electric  Railway  has  been  completed  on 
the  section  from  Lansing  to  Morrice.  and  the 
engineers  are  now  laying  out  a  line  east 
from  Morrice  to  parallel  the  Grand  Trunk 
tracks  to  Durand.  The  construction  worK 
is  said  to  have  been  handicapped  by  inability 
to   get   teams   and   men. 

Minnesota. 
Grinnell  &  Oltjen,  of  McLaughlin,  S. 
Dak  have  gone  to  Milan,  Minn.,  where  they 
will  do  the  grading  for  the  new  roadbed  down 
bv  the  John  Rud  farm  west  of  Montevideo. 
'Tracklaying  on  the  Thief  River  Falls  cut- 
ofif  of  the  Soo  is  well  along  and  will  prob- 
ably be  completed  by  the  end  of  the  month 
unless  delavs  occur  at  some  of  the  streams 
that  are  to  be  bridged.  At  any  rate  the 
line  will  be  ready  for  service  by  Oct.  1.  the 
tracklaving  machines.  which  are  working 
from  both  ends  of  the  line,  are  laying  ^bout 
three  miles  of  track  a  day.  ,    -^    , 

The  Citv  Council  of  East  Grand  Forks, 
Alinn  has  granted  a  franchise  to  the  Grand 
Forks  Transit  Co.,  Thos.  D.  Campbell,  Gen- 
eral Manager.  Grand  Forks,  N.  Dak.  Con- 
struction work  on  the  extension  is  to  be 
started  this  fall. 

The  ^lississippi.  Hill  City  &  Western  Ry., 
W  W  Rabey.  General  Manager.  Hill  City, 
Minn  is  to  construct  the  follow-mg  side- 
tracks'- 1000  ft.  at  each  of  the  following 
points:  Split  Hand  Crossing,  Rabey,  Seaver, 
Brauer's  Spur  and  2.000  ft.  at  Hill  City  . 
Duluth  and  the  Ranges. 


BY   PETER  E.    MEAGHER. 

Thomas  Higgins  of  Higgins  &  McDonald, 
Contractors,  came  in  to  see  us,  and  reported 
that  he  had  taken  a  sub-contract  for  some  solid 
rock  work  from  Johnson-Carey  Co.  on  the 
Duluth  Winnipeg  &  Pacific  extension  into  Du- 
luth    and    would    start    work    immediately. 

Dennis  Madden,  General  Superintendent  for 
Mac  Arthur  Brothers  Co..  came  up  from  Chi- 
cago last  week  and  made  a  trip  up  to  the 
mines  to  look  over  their  two  large  stripping 
contracts  they  are  working  on  m  that  loca- 
tion. He  said  that  their  work  was  getting 
along   quite   nicely.  ,     ,       ^  ,  r- 

Thomas  C.  Walsh  of  the  Johnson-Carey 
Co  is  spending  a  few  days  in  our  city,  and 
drops  in  occasionally  to  see  us.  They  are 
getting  along  verv  nicely  with  their  rock 
work  on  the  Dulut'h,  Winnipeg  &  Pacific  Ry., 
and  have  sub-let  practically  all  of  it;  but,  1 
understand    that    they    have    a    small    amount 

left.  .  ,  ,    ,      ^       . 

H.  J  Lanferman,  President  of  the  Empire 
Dynamite  Co.,  of  Chicago,  spent  a  couple  of 
days  here  with  us  recently  looking  over  the 
field  for  explosives.  This  is  Mr.  Lanferman  s 
second  trip  to  this  vicinity,  and  he  w^as  sur- 
prised at  the  amount  of  business  that  is  be- 
ing done  up  here,  especially  in  the  construc- 
tion  line. 

Lew  Barber  of  the  J.  H.  Flick  Construction 
Co.,  Chicago,  spent  a  couple  of  days  with  us 
here  rccentlv.    They  had  a  small  piece  of  rail- 


road work  to  sub-let  in  Wisconsin,  and  he 
was  up  here  to  see  the  writer  regarding  sub- 
contractors for  the  same.  Mr.  Barber  said 
that  their  contracts  in  the  various  parts  of 
the  country  were  getting  along  very  nice- 
ly. 

C.  J.  A.  Morris  of  Morris  &  Shepard,  Gen- 
eral Contractors  of  St.  Paul,  was  up  this  week 
for  a  couple  of  days.  He  reported  all  their 
contracts  in  very  nice  condition. 

P.  W.  Jones,  the  equipment  man  from  Min- 
neapolis, Minn.,  came  in  to  see  us  last  week. 
He  reported  business  rather  quiet  in  his 
line. 

Richard  Evans,  railroad  contractor,  Min- 
neapolis, Minn.,  has  taken  a  sub-contract  from 
Foley,  Welch  &  Stewart  on  the  Duluth,  Winni- 
peg &  Pacific  extension,  and  is  going  to  put 
three  steam  shovels  to  work  on  the  same. 
He  has  already  started  to  build  his  camp, 
and  will  rush  work  as  fast  as  possible. 

C  E  Janiieson,  Contractor,  has  taken  a  sub- 
contract from  Foley,  Welch  &  Stewart  on  the 
Duluth,  Winnipeg  &  Pacific  Ry.  and  has  al- 
ready started  on  the  same. 

Arthur  Mitchell,  contractor,  left  here  last 
week  to  look  over  some  railroad  work  which 
he  is  figuring  on  taking.  . 

E.  D.  Packard,  Chicago  representative  tor 
the  Marion  Steam  Shovel  Co.,  came  in  to  see 
us   last  week. 

E  P.  Galvin  of  the  DuPont  Powder  Co. 
dropped  in  to  see  us  the  other  day,  of  course, 
looking  for  contractors  in  the  market  for  ex- 
plosives. , 
C  A.  Jacobson  has  taken  a  sub-contract  ot 
about  eleven  miles  of  work  from  Foley,  Welch 
&  Stewart  on  the  Duluth.  Winnipeg  &  Pacific 
Ry.  extension  into  Duluth,  and  has  already 
started  on  the  same. 

JNIr  George  W.  Benton,  General  Manager 
of  the  Conneaut  Shovel  Co.,  Conneaut,  O^ 
spent  a  few  days  with  us  here  recently  and 
also   on  the  Iron  Range. 

Franzen  &  Berglund,  contractors,  have 
taken  a  sub-contract  from  Foley,  Welch  & 
Stewart  on  the  Duluth.  Winnipeg  &  Pacific 
extension,    and    have    already    started    on    the 

'  J  b  Kelvie,  representing  the  N.  Y.  &  N. 
J  Lubricant  Co.,  manufacturers  of  high  grade 
greases,  spent  a  few  days  here  recently,  and 
left  to  make  a  trip  over  the  range. 

G  A  Jones,  of  Jones  Brothers,  contractors, 
Cohmibus,  O.,'  spent  a  couple  of  days  with  us 
here  recently.  He  was  up  here  on  a  trip  ot 
inspection  of  their  work  of  stripping  at  Nash- 

wauk,  Minn.  ,,'..,      ,     « 

T  J  Walsh  President  of  the  North  Ameri- 
can'iron  Mining  Co.,  Duluth,  Minn.,  when  in 
our  office  the  other  day,  reported  that  the 
Foundation  Co.  of  New  York,  who  have  a 
contract  for  sinking  a  large  concrete  shaft  tor 
the  mining  company,  are  progressing  very 
nicely  on  the  same,  and  expect  to  have  it  com- 
pleted in  about  30  days.  ,  „  ,  „ 
J  E  Erickson,  of  Murphy  Brothers  & 
Erickson  contractors,  came  in  to  see  us  the 
other  day  and  said  that  they  had  taken  lu 
miles  of 'a  sub-contract  from  Foley.  Welch  & 
Stewart  on  the  new  Duluth,  Winnipeg  &  Pa- 
cific Ry.  extension,  and  will  start  on  the  work 
immediately.                                              „    r-     ..• 

A  Johnson  of  Johnson.  Rodgers  &  Curtiss, 
railroad  contractors,  was  a  caller  at  this  othce 
recently  He  reported  that  his  firm  was  just 
about  finishing  their  contract  of  about  2.i0,- 
00(1  yds.  on  the  Soo  Line,  and  were  in  the 
market  for  some  new  work. 

Mr    F    C    Peabody.  General  Superintendent 
for    bale    &    Bumgardner,    Deerwood,    Minn 
spent  a  dav  with  us  here  last  week.     He  said 
they  had  shut  down  two  or  their  steam  shovels 
on  'their  work  on  the  Soo  Line. 

F  A  Walters,  General  Manager  ot  ttie 
Pluto  Powder  Co.  came  up  from  Buffalo  last 
week  and  came  in  to  see  us.  He  said  that 
business  in  his  line  was  very  good  at  the  pres- 
ent time.  ,  ,        .,■•■•. 

Contractors  and  others  when  m  this  vicinitv. 
are  invited  to  make  the  Labor  Equipmeiit 
Offices  of  Peter  E.  Meagher,  409  West  Michi- 
o-an  St  Duluth,  Minn.,  their  headquarters. 
°  A  Kundson,  General  Superintendent  for 
Peter  Nelson,  railroad  contractor,  was  here 
with  us  a  few  days  ago.     He  said  they  have 
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finished  their  work  on  the  Soo  Line  in  Min- 
nesota, and  are  moving  their  two  steam 
shovels  to  some  new  work  on  the  Soo  Line  in 
Wisconsin.  He  reported  having  a  very  suc- 
cessful   season. 

Mississippi. 

The  Batesville  Southwestern  R,  R.  Co.,  in- 
corporated some  months  ago  with  a  capital 
stock  of  $100,000  proposes  to  build  a  line 
running  southwest  from  Batesville,  Jliss.,  a 
distance  of  some  28  miles,  to  Charleston,  the 
county  seat  of  Tallahatchie.  At  that  point 
it  would  meet  the  loop  line  running  north 
from  Philipp  to  Charleston,  and  thus  form 
a  connection  of  the  Illinois  Central  and 
Yazoo  and  Mississippi  Valley,  affording  a 
direct  route  from  Charleston  and  Tallahatchie 
county  to  Memphis  and  St.  Louis,  or  points 
beyond.  The  board  of  directors  is  composed 
of  Edw^ard  Mayes  and  J.  C.  Longstreet  of 
Jackson,  with  A.  E.  Clift,  T.  E.  Hill  and 
John  G.  Jones,  all  of  the  Illinois  Central 
R.  R..  associated  with  them.  The  officers 
are  Jas.  C.  Longstreet,  President;  W.  L. 
Park,  Chicago,  First  Vice-President;  R.  J. 
Darnell,  Second  Vice-President;  M.  P.  Blau- 
velt.   Treasurer,   and    Burt  a   Beck,   Secretary. 

Missouri. 

The  Missouri  &  North  .Arkansas  R.  R., 
John  Scullin,  President,  Security  Bldg.,  St. 
Louis.  Mo.,  now  operating  between  Joplin, 
Mo.,  and  Helena,  Ark.,  is  planning  to  secure 
an  entrance  to  Kansas  City.  The  first  step 
in  this  direction  will  be  the  securing  of  right 
of  way  to  Kansas  City  probably  paralleling 
the  Kansas  City  Southern  tracks,  and  the  im- 
mediate building  of  the  extension.  A  little 
later,  it  is  said,  that  building  will  stajt  from 
the  present  Southern  terminus  and  the  line 
will  be  extended  to  Pensacola. 

Traffic  arrangements  have  been  made  be- 
tween the  Santa  Fe  and  the  Kansas  City 
Southern  whereby  the  Santa  Fe  will  enter 
Joplin  over  the  Kansas  City  Southern  tracks, 
connecting  with  the  Southern  at  Pittsburg, 
and  will  commence  traffic  as  soon  as  the  con- 
struction company  finishes  the  contracts  to 
fill  in  the  lower  end  of  the  union  depot  site. 

James  D.  Houseman,  St.  Louis,  Mo.,  has 
applied  to  the  County  Court  at  St.  Louis, 
for  a  franchise  to  establish  a  trolley  line 
on  the  Gravois  limits  to  the  town  of  Sap- 
pington,  passing  the  Weber  nurseries,  the 
town  of  Affton  and  the  Grant  farm.  The  ap- 
plication is  practically  a  renewal  of  an  appli- 
cation made  a  year  ago  and  taken  under 
advisement. 

An  ordinance  has  been  before  the  City 
Council  of  Galena  for  the  granting  of  a  fran- 
chise to  the  Kansas-Oklahoma  Electric  Ry. 
Co.  The  company  asked  a  franchise  for 
the  proposed  new  electric  railroad  connecting 
Galena  with  Baxter  Springs,  Columbus  and 
Miami,  Okla. 

The  St.  Louis  &  Southeastern  R.  R.  Co. 
applied  for  a  charter  on  Aug.  10,  but  because 
the  name  conflicts  with  the  St.  Louis  South- 
western, or  Cotton  Belt,  the  papers  w-ere  re- 
turned with  the  suggestion  that  the  title  be 
changed.  The  proposed  road  is  to  be  75  miles 
in  length  and  will  connect  Cape  Girardeau 
with  the  Frisco  R.  R.  in  New  Madrid  County. 
It  will  run  through  Cape  Girardeau,  Scott  and 
Mississippi  counties.  The  capitalization  is 
$700,000.  The  stockholders  are  A.  B.  Hunter, 
L.  A.  Lewis,  W.  H.  Garanflo,  Matt  J.  Conran, 
^Murray  Philips,  Jr.,  D.  R.  Hunter,  E.  S. 
IMcCarty.  David  Mann,  Lee  Hunter,  Thomas 
Gallivan  and  T.  J.  Brown. 

Included  in  the  building  permits  issued  in 
Kansas  Cit)-,  Mo.,  was  one  for  the  construc- 
tion of  a  new  freight  house  on  west  side  of 
Wyoming  St.,  to  cost  $70,0ri0.  Concrete  and 
steel  w'ill  be  used  for  the  work. 

C.  D.  Smith  &  Co..  Memphis,  Tenn.,  has 
been  awarded  the  contract  for  the  excavation 
work  for  the  new  L^nion  Station  at  Kansas 
City,  !Mo.,  to  be  erected  for  the  Kansas  City 
Terminal  Ry.  Co.,  of  which  H.  C.  Harmon  is 
President.  This  contract  involves  the  moving 
of  750.000  cu.  yds.  of  earth  and  is  to  com- 
pleted by  May  1,  1911.  Three  steam  shovels 
will  probably  be  used. 


Montana. 

Colonel  James  McNaught,  formerly  chief 
attorney  for  the  Northern  Pacific  Ry.,  re- 
cently made  a  tour  through  the  West.  Galla- 
tin canyon,  with  a  view  to  looking  into  the 
possibilities  of  a  trolley  line  by  this  roijte  into 
the   Yellowstone    Park. 

Nebraska. 

It  is  stated  that  the  promoters  of  the  pro- 
posed Kearney-Beloit  R.  R.  expect  to  be 
able  to  finance  the  proposition  this  fall.  E.  H. 
Neis,  Kearney,  Neb.,  is  interested. 

New  Jersey. 

The  North  Jerse\  Rapid  Transit  Co.,  Pat- 
terson, N.  J.,  has  been  granted  permission  to 
lay  its  tracks  over  certain  highways  in  Sad- 
dle River,  Glen  Rock  and  Ridgewood,  in 
Bergen  County. 

An  ordinance  has  been  before  the  City 
Council  of  Morristown  to  grant  the  Morris 
County  Traction  Co.,  of  Morristown,  N.  J., 
a  franchise  over  certain  streets.  The  com- 
pany now  has  40  miles  of  road  in  opera- 
tion. 

New  York. 

Petitions  are  being  circulated  at  Albany, 
N.  Y.,  asking  the  United  Traction  Co.  to 
double  track  its  Hamilton  St.  line  from  Lark 
to  Philip. 

The  Public  Service  Commission  has  ap- 
proved an  application  of  the  Second  Avenue 
Railroad  Co.,  Geo.  W.  Linch,  Receiver,  New 
York,  for  the  electrification  of  its  line  from 
Chatham  Square  to  Broadway  through  Worth 
St.  at  New  York  City.  When  the  work, 
which  win  be  started  without  delay,  is  com- 
pleted, the  terminus  of  the  line  will  be  at 
Broadway,  as  it  w-as  in  the  old  days  of 
horse  cars  and  before  the  organization  of 
the  ^letropolitan  system. 

The  New  York.  Westchester  &  Boston  Ry. 
Co.,  22  William  St..  New  York,  has  applied 
to  the  Public  Service  Commission,  Second 
District,  for  authority  to  issue  $.5,000,000  par 
value,  ^A>  year,  five  per  cent  first  mortgage 
gold  bonds.  The  purposes  for  which  the 
proceeds  of  the  bonds  are  to  be  used  are  the 
payment  of  $953,446.60  advanced  by  the  City 
&  County  Contract  Co.  in  connection  with 
the  construction  of  the  branch  line  extending 
from  Mount  Vernon  to  White  Plains,  and 
for  the  general  expenses  of  right  of  way  and 
construction  of  this  branch.  It  is  figured 
that  in  addition  to  the  amount  already  ex- 
pended by  the  City  &  County  Contract  Co., 
there  is  needed  to  complete  the  building  of 
the  line,  electrify  it  and  provide  equipment, 
$4,294,549.44. 

The  New  York,  .\uburn  &  Lansing  R.  R., 
H.  A.  Clark,  Chief  Engineer,  Ithaca,  N.  Y., 
is  planning  to  electrify  .30  miles  of  its  pres- 
ent 39-mile  standard   gage  steam  line. 

The  Frontier  Electric  Ry.  Co.  of  Niagara 
Falls,  N.  Y.,  has  applied  to  the  City  Council 
of  Tonawanda,  N.  Y.,  for  right  of  way  across 
several  streets. 

James  S.  Whipple,  Forest,  Fish  and  Game 
Commissioner,  has  petitioned  the  Public  Ser- 
vice Commission  to  issue  an  order  requiring 
the  Brooklyn  Cooperage  Co.,  of  Brooklyn, 
N.  Y..  to  use  oil  for  fuel  upon  its  lines  of 
railroad  in  the  Adirondacks  as  a  precaution 
against  forest  fires.  The  company  owns 
several  thousand  acres  of  timber  lands  in  St. 
Lawrence  and  Franklin  counties,  where  it  con- 
ducts  lumbering   operations. 

It  is  reported  at  Hammondsport  that  work 
is  to  be  started  early  next  month  on  the  con- 
struction of  the  Hornell-Branchport  elevated 
road. 

North  Carolina. 

.\dvices  from  Brevard,  N.  C,  state  that 
Transylvania  County  has  voted  $100,000  in 
bonds  for  the  construction  of  the  Greenville 
&  Knoxville  Railroad,  thus  assuring  the  ex- 
tension of  the  line  to  its  ultimate  destination 
at   Greenville. 

Ohio. 

It  looks  now  as  though  construction  work 
on  the  projected  line  of  the  Youngstown  & 
Conneaut  R.  R.  Co.  would  not  be  started  be- 
fore next  year.     The  company  has  practically 


secured  all  right  of  way  between  Conneaut 
and  Youngstown.  The  road  if  built,  will  be 
used  primarily  for  ore  carrying  purposes  and 
its  construction  will  probably  require  the 
building  of  large  ore  docks.  John  H.  Ruhl- 
man,  Youngstown,  O.,  is  President. 

The  Lake  Erie,  Bowling  Green  &  Maple- 
ton  Ry.  is  considering  building  a  4-mile  ex- 
tension from  Woodville  to  Elmore.  Surveys 
have  been  niade  but  the  capital  for  construc- 
tion has  not  been  secured  as  yet.  F.  H.  Mc- 
Knight,  Bowling  Green.  O..  is  Chief  Engineer. 

Oklahoma. 

The  Oklahoma  Public  Service  &  Interurban 
Lines  has  been  granted  a  state  charter!  The 
corporation  which  intends  to  build  and  main- 
tain steam  and  electric  railroads  in  Oklahoma 
and  Kansas,  will  have  Stillwater  as  the  head- 
(luarters  and  the  center  of  radiating  inter- 
urban lines.  The  lines  proposed  are  from 
Stillwater  to  Morrison,  Noble  County,  a  dis- 
tance of  14  miles  north;  from  Stillwater  to 
Perkins.  Payne  County,  10  miles;  from  Still- 
water to  Glencoe,  Merrimac,  Jennings  and 
Sapulpa  79  miles;  Stillwater  to  Coyle, 
Langston  and  Guthrie  45  miles.  The  total 
estimated  cost  of  the  proposed  system  is 
$6,000,000,  and  the  companv  is  capitalized  at 
$100,000.  The  directors  are:  L.  Brullard, 
New  York;  Harry  C.  Lytle,  Brooklyn; 
Claude  Powell,  R.  A.  Sturgeon  and  Louis 
James  Lampke,  Stillwater;  A.  C.  Lampke  and 
George  Washington  Tucker,  Jr.,  New  York. 

The  Tulsa.  Street  Ry.  Co.,  Tulsa,  Okla.,  is 
planning  to  have  work  started  this  fall  on  an 
extension  line  to  West  Tulsa,  a  distance  of 
three  miles,  across  the  Arkansas  River.  A 
belt  line,  taking  in  West  Tulsa  and  all  local 
railway  stations  is  also  to  be  constructed 
soon. 

Oregon. 

Announcement  has  been  made  by  John  F. 
Stevens,  Portland,  Ore.,  President  of  the 
Oregon  Trunk  Ry..  that  the  road  will  be  ex- 
tended across  the  Cascade  Mountains  to  Med-  . 
ford,  connecting  with  the  partly  built  Pacific 
&  Eastern,  to  reach  that  city.  Both  of  these 
roads  are  controlled  by  the  Hill  interests. 

Advices  from  Salme,  Ore.,  state  that  the 
Corvallis  &  .Alsea  River  R.  R.  is  taking  active 
steps  toward  repairing  its  line.  New  bridges 
are  being  built  to  replace  unsafe  structures 
and  the  road  bed  is  also  being  improved. 

Tracklaying  was  started  early  this  month 
on  the  Natron-Klamoth  Falls  cut  off  of  the 
Southern  Pacific. 

The  Lane  County  Asset  Co.,  of  Eugene, 
Ore.,  which  is  projecting  a  railroad  from"  Eu- 
gene to  the  coast,  has  completed  a  permanent 
survey  as  far  west  as  Meadow,  .30  miles  from 
Eugene.  .\  preliminary  survey  is  now  being 
made  from  there  to  Mapleton.  .An  easy  grade 
is  said  to  have  been  found  over  the  mountains 
and    only    one   tunnel    will    be    necessary. 

Pennsylvania. 

The  Wilmington  &  West  Chester  Traction 
Co.,  chartered  some  months  ago  to  build  a 
line  from  Wilmington,  Del.,  to  West  Chester, 
Pa.,  is  reported  to  have  about  completed 
financial  arrangements  for  building  the  line. 
Thomas  F.  O'Connell,  West  Chester,  Pa.,  is 
President. 

Erye-Shoemaker  Co.,  Philadelphia,  Pa.,  are 
making  good  progress  with  their  work  on  the 
new  line  of  the  Baltimore  &  Ohio  near  Hus- 
band, about  three  miles  west  of  Somerset. 
They  are  at  present  using  three  steam  shovels 
and  several  gangs  aggregating  about  500 
rnen  are  at  work.  Several  miles  of  construc- 
tion railroad  have  been  installed  and  the  work 
of  grading  is  now  being  rushed  to  completion. 
In  the  immediate  vicinity  of  Husband  are 
some  of  the  largest  fills  and  deepest  cuts 
which  will  be  made  along  the  new  line.  One 
cut  is  about  75  ft.  in  depth  and  a  lar.ge  por- 
tion of  it  will  have  to  be  cut  through  solid 
rock.  This  cut  is  about  half  a  mile  in  length. 
.\  short  distance  west  of  this  cut  is  a  fill 
alaout  a  iialf  a  mile  in  length  and  at  its  high- 
est part  nearly  100  ft.  above  the  ground. 
Trestle  work  has  been  erected  here  and 
earth  from  the  cut  is  being  used  to  make 
the  fill.  The  Eyre-Shoemaker  Co.  has  es- 
tablished temporary  offices  at  Husband,  where 
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tiiey  also  have  their  depot  of  supplies  and 
commissary.  It  is  the  intention  of  the  con- 
tractors to  complete  the  line  from  Somerset  to 
Husband,  a  distance  of  three  miles,  this  fall, 
and  if  the  weather  permits  to  complete  as 
much  of  the  remaining  part  of  the  road  be-, 
tween  Husband  and  Acosta,  a  distance  of  T 
miles,  as  possible.  It  is  probable  that  a  con- 
siderable portion  of  the  road  will  be  in  use 
by  November. 

The  Pittsburg  Rys.  Co.,  F.  Uhlenhart,  Jr., 
Chief  Engineer,  Pittsburg,  Pa.,  has  made  sur- 
veys for  a  loop  from  the  Homeville  division 
through  Whitaker.  Citizens  of  the  borough 
are  urging  the  company  to  put  in  the  line 
and  offering  free  franchises  and  rights  of 
way. 

The  Bufifalo.  Rochester  &  Pittsliurg  Ry.,  E. 
F.  Robinson,  Chief  Engineer,  Rochester,  N. 
Y.,  is  said  to  be  planning  to  extend  its  Yates- 
boro  brancli  and  build  a  large  coal  plant 
near  Rural  Valley  to  develop  the  Cowanshan- 
nock  tield.  It  is  believed  that  the  Yatesboro 
branch,  from  Echo  in  South  Mahoning  town- 
ship, will  be  extended  east  to  the  Indiana 
branch.  The  company  is  completing  a  new 
slope  near  Rural  Valley.  The  extension  from 
Yatesboro  would  give  a  shorter  and  much 
easier  haul  for  the  Cowanshannock  coal  and 
develop  the  White  Oaks  Flats  held. 

E.  B.  Smith  &  Co.,  Philadelphia,  are  re- 
ported to  have  awarded  the  contract  for  the 
construction  of  the  line  which  is  to  connect 
the  Philadelphia  &  Western  R.  R.  and  the 
Lehigh  Valley  Transit  Co.'s  system.  By  this 
improvement  the  Lehigh  Valley  Transit  Co. 
will  obtain  terminal  at  69th  and  Market  Sts., 
Philadelphia. 

Councils  Committee  in  Street  Railways  of 
Philadelphia  is  to  give  a  hearing  in  the 
near  future  on  the  application  of  the 
Philadelphia  &  Suburban  Elevated  R.  R. 
Co.,  for  a  franchise  for  a  subway  un- 
der Broad  St.  This  company  was  char- 
tered April  28,  1910,  and  proposes  to  con- 
struct a  subway  and  elevated  railway  system 
in  Philadelphia.  The  authorized  capital 
stock  is  $1.0iM).000.  of  which  $504,000  has  been 
subscribed  and  $02,975  paid  in.  The  names 
and  residences  of  incorporators  of  the  com- 
pany are  as  follows :  President,  S.  S.  Neff, 
38th  and  Chestnut  Sts.,  Philadelphia;  Vice- 
President,  Caspar  Wistar  Haines,  Chelten- 
ham, Pa. ;  Treasurer,  Coates  Coleman,  Swart- 
more,  Pa.;  Secretary,  Frank  T.  Finch,  Phila- 
delphia. 

The  Pennsylvania  R.  R.  is  planning  im- 
provement to  be  made  this  year  at  New 
Brighton,  Pa.,  which  will  involve  the  ex- 
penditure of  $500,000. 

The  Baltimore  &  Ohio  R.  R.,  A.  V.  Thomp- 
son, Chief  Engineer,  Baltimore,  Md.,  is  plan- 
ning extensive  improvements  for  its  lines  in 
this  state.  These  will  include  third  tracks 
between  Manila  and  Philson  and  between  Sand 
Patch  and  Yoder.  The  Sand  Patch  tunnel  is 
to  be  eliminated  and  a  new  double  track  tun- 
nel over  2%  miles  long,  with  improved  ven- 
tilation facilities,  is  to  be  built  on  a  revised 
line,  securing  a  low  grade  freight  line  from 
the  Somerset  coal  region.  The  tunnels  at 
Everett,  Rodemer,  Murray  and  Hitchcock  are 
to  be  made  open  cuts.  A  third  track  is  to  be 
built  between  Martinsburg  and  Orleans  Road, 
which  means  a  widening  of  bridges  and  cul- 
verts in  that  section.  In  order  to  care  for 
the  coal  traffic  now  yards  arc  being  built  at 
Grafton,  a  new  third  track  is  being  con- 
structed between  Deer  Park  and  Mountain 
Lake  Park,  while  in  order  to  accommodate  a 
third  track  between  Terra  .Mta  and  Grafton 
a  new  double  track  will  be  built  to  take  the 
place    of    the    present    Kingwood    tunnel. 

Siurveys  have  been  .started  from  Butler 
over  the  route  of  a  proposed  trolley  line  from 
Butler  to  Kittanning  by  way  of  East  Brady, 
where  connection  will  be  made  with  the  East 
Brady  &  Clarion  Ry.  Pittslnirg  and  Phila- 
delphia capitalists  arc  said  to  have  agreed 
to   finance   the   Butler-Kittanning   project. 

Plans  will  be  completed  shortly  and  bids 
asked  for  the  contract  of  elevating  the  Phil- 
adelphia &  Reading  Ry.  tracks  at  Philadelphia 
between  the  Port  of  Richmond  wharves  and 
paralleling  East  Lehigh  Ave.  to  the  point 
where  the  ropd  already  submerges  below 
street  grade   at   Somerset   St.,  a  little  east   of 


Front.  This  will  about  complete  the  work 
of  elevating  the  road  to  avoid  grade  crossings, 
and  will  entail  an  expenditure  of  approxi- 
mately $4,000,000.  The  city  and  the  Reading 
Ry.  will  equally  share  the  expense.  Wm. 
Hunter,  Philadelphia,  Pa.,  is  Chief  Engineer 
of   the    Philadelphia    &    Reading   Ry. 

The  Committee  on  Corporations  of  the  City 
Council  of  Pittsburg,  Pa.,  is  considering  a 
proposition  to  build  a  subway  or  tunnel  under 
Herron  Hill.  The  plan  is  that  the  city  estab- 
lish a  corporation  which  shall  buiW  the  tun- 
nel. The  proposed  tunnel  would  start  near 
the  intersection  of  Grant  Boulevard  and 
Seventh  Ave.  and  emerge  near  the  intersec- 
tion of  Craig  St,  and  Center  Ave.  It  will 
be  built  to  accommodate  four  railroad  tracks. 
The  corporation  would  be  known  as  "The  City 
Subway  Co."  and  the  incorporators  would  be 
three  business  men,  to  be  selected  by  the 
City  Controller.  The  incorporators  are  to 
hold  the  stock  as  trustees  for  the  city,  and 
when  the  certificates  of  stock  are  issued  to 
them  they  are  to  assign  the  certificates  to  the 
Mayor  and  Controller. 

The  Baltimore  &  Ohio  R.  R.  Co.  has  some 
1.50  men  at  work  between  Rand  Station  and 
Irwin  Ave.,  and  Mifflin  St..  Hays  Borough, 
laying  the  double  track  which  will  be  built 
between  Glenwood  and  Washington,  Pa. 
Work  has  also  been  started  at  Washington. 

The  New  Jersey  &  Pennsylvania  Traction 
Co.  has  secured  options  on -land  leading  from 
upper  Taylorsville,  Pa.,  to  lower  Tayorsville. 
with  a  view,  it  is  said,  of  building  a  branch  of 
its  road  from  Taylorsville  proper  to  that  part 
of  the  town  which  is  nearer  the  river  and 
about  a  quarter  of  a  mile  from  the  present 
trolley. 

B.  O'Connor,  Connellsville,  has  begun  work 
on  the  grading  and  masonry  work  for  double- 
tracking  3,000  ft.  of  line  at  the  Revere  Works 
for  the  West  Pennsylvania  Rys.  Co..  of  which 
J.  L.  Fritsch,  Connellsville,  is  Chief  En- 
gineer. 

South  Carolina. 

Contract  has  been  signed  by  T.  C.  McNeely, 
representative  of  the  syndicate  and  commit- 
tee appointed  by  the  town  of  Saluda,  S.  C, 
calling  for  the  construction  of  a  railroad  to 
the  court  house  from  some  point  on  a  stand- 
ard gage  railroad.  The  promoters  of  the 
railroad  have  placed  a  bond  of  $-50,000  to  be 
forfeited  unless  the  railroad  is  constructed 
by  May  1,  1912. 

Tennessee. 

City  Engineer  J.  H.  Weatherford,  of  Mem- 
phis, Tenn.,  has  served  notice  on  the  Illi- 
nais  Central  Railroad  that  work  on  the  new 
subway  which  this  road  must  build  across 
Iowa  Ave.  must  be  begun  at  once.  The  rail- 
road company  requests  a  further  delay,  in 
order  that  the  plans  being  worked  out  by 
Chief  Engineer  Baldwin  may  be  brought  to 
a  high  state  of  perfection.  It  is  probable  that 
Mr.  Weatherford  will  allow  them  a  two  weeks' 
extension. 

It  is  reported  that  the  City  of  Memphis  will 
soon  require  the  N.,  C.  &  St.  L.  R.  R.  to 
construct  a  reinforced  concrete  culvert  over 
its  crossing  at  the  Park  Driveway.  The  work 
will  require  about  200.000  yds.  of  earth  and 
gravel  excavation,  and  about  60,000  cu.  j-ds. 
of  concrete  masonry.  The  work  will  be 
done  according  to  the  plans  of  City  Engineer 
Weatherford. 

Texas. 

The  Stamford  &  Eastern  Ry.  Co.,  of  Stam- 
ford, has  been  incorporated  with  a  capital 
stock  of  $9,000,  and  proposes  to  construct  a 
line  of  railway  from  Stamford  in  Jones  Coun- 
ty to  some  point  at  or  near  Graham,  Young 
County,  a  distance  of  approximately  fifty 
miles  and  traversing  the  counties  of  Haskell, 
Shackelford,  Throckmorton  and  Stephens. 
The  following  are  the  incorporators :  W.  T. 
.\ndres,  R.  V.  Colbert.  F.  B.  Hastings  P  P 
Berthelot,  R.  L.  Penick,  J.  C.  Krvan,  B.  E. 
Sparks,  L.  M.  Buie,  J.  A.  White,  Charles 
Brewington,  T.  M.  Richardson,  all  citizens 
of  Jones  county. 

.^  preliminary  survey  for  a  street  railway 
for  San  Marcos,  Tex.,  has  been  made 
and  according  to  this  the  total  length  of  the 


line  will  be  about  five  iniles.  The  topograph- 
ical survey  has  not  been  made  except  to  de- 
termine that  the  proposed  route  contains  no 
heaNT  grades  and  no  bridges  or  trestles  would 
be  required.  M.  M.  McFarland,  of  Uylade, 
has  the  building  of  this  line  under  advisement. 
O.  E.  Metcalfe,  County  Surveyor,  San  Mar- 
cos,   Te.x.,    is   the    engineer. 

Surveys  are  being  made  by  Engineers  of 
the  Bessemer  Steel  Co.,  and  the  Santa  Fe  R. 
R.,  for  the  construction  of  a  line  from  Long- 
view  to  Daingerfield  and  Munz,  Tex.,  to  con- 
nect with  the  Munz  railroad,  operating  to 
Texarkana.  It  is  proposed  by  the  steel  com- 
pany to  develop  the  ore  lands  in  Cass  and 
Morris  counties. 

The  Improvement  League  of  East  Dallas 
Heights,  Dallas,  Tex.,  has  offered  to  raise 
$12,000  for  an  extension  of  the  South  Belt 
Line  to  Elm,  connecting  at  Fitzhugh.  The 
proposition  has  been  submitted  to  E.  T. 
Moore,  Manager  of  the  Dallas  Street  Ry. 

Announcement  has  been  made  by  Walter 
McGregor,  Temple,  promoter  of  the  proposed 
railroad  from  Austin  to  Fredericksburg, 
Te.x.,  that  matters  are  progressing  satisfactor- 
ily and  that  construction  work  will  be  started 
in   a   short  time. 

The  Railroad  Committee  of  Abilene,  Tex., 
is  making  good  progress  in  securing  the  right 
of  way  for  the  -\beline-Hamlin  R.  R.,  and  will 
probably  soon  be  able  to  turn  over  the  deeds 
to  the  promoter.  Morgan  Jones,  Abilene,  Pres- 
ident of  the  Abilene  &  Southern  Ry. 

.According  to  reports  the  contract  for  the 
construction  of  the  proposed  railroad  from 
the  main  line  of  the  Santa  Fe  to  the  Elephant 
Butte  damsite  in  Texas  has  been  let.  The 
reclamation  service  has  a  force  of  50  men 
at  work  on  the  railroad  right  of  way  doing 
work  preliminary  to  the  construction  of  the 
line. 

The  Jacksboro  Southern  Ry.  Co.  has  com- 
pleted location  surveys  for  a  projected  19  mile 
line  south  from  Jacksboro,  Tex.,  to  Oran, 
Tex.  This  is  a  new  line  and  the  company  to 
build  and  operate  it  has  not  as  yet  been  or- 
ganized. W.  S.  Clark,  Jacksboro,  Tex.,  is 
Chief  Engineer. 

Thompson  &  Scott,  St.  Louis,  have  been 
making  good  progress  with  the  construction 
of  Stephenville  North  &  South  Texas  R.  R., 
from  Hamilton  to  Gatesville.  Tracklaying 
from  the  latter  place  has  already  been  started. 
Engineers  are  now  said  to  be  in  the  field  be- 
tween Hamilton  and  Commanche  and  Stephen- 
ville and  Thurher  making  a  preliminary  sur- 
vey for  the  extension  of  the  line  to  those 
points. 

Utah. 

It  is  reported  that  the  officials  of  the  San 
Pedro,  Los  Angeles  &  Salt  Lake  R.  R.  are 
considering  the  construction  of  88  miles  of 
line  on  solid  rock,  elevated  many  feet  above 
the  old  track  which  was  washed  out  by  high- 
water  last  year.  The  improvement  is  said  to 
be  estimated  to  cost  $12,000,000.  The  line 
has  been  repaired  at  its  old  level  and  the 
new  movement  is  under  consideration  to  avoid 
the  possibility  of  another  svich  catastrophe. 

The  Ogden  &  Northwestern  R.  R.  Co.,  of 
Ogden,  now  operating  7  miles  of  electric  rail- 
way, has  secured  right  of  way  from  the  Coun- 
ty Commissioners  for  the  route  around  the 
hill  north  of  Willard. 

Virginia. 

The  Chesapeake  &  Ohio  Ry.,  J.  J.  Ewing, 
Mechanical  Engineer,  Richmond,  Va.,  is  con- 
templating making  extensive  improvements  to 
its   railroad   shops  at  Richmond,   Va. 

West  Virginia. 

The  Tug  River  Construction  Co.,  of  Welch, 
W.  Va.,  has  been  incorporated  with  a  cap- 
ital stock  of  $10,000  and  proposes  to  con- 
struct railroads,  coal  and  coke  plants,  bridges, 
etc.  Capital,  $10,000.  The  incorporators  are : 
A.  N.  Harris,  L.  E.  Woods,  J.  J.  Stout,  C. 
G.  Seaton  and  H.  G.  Creek,  all  of  Gary,  W. 
Va. 

The  Western  Maryland  R.  R.  has  work  un- 
der way  on  the  enlargement  of  its  freight 
yards  at  West  Virginia  Central  Junction  on 
the  West  Virginia  division  of  that  road.  The 
contract   for   the  job  was  let  some   time  ago, 
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and  It  IS  most  likely  that  the  iinprovcnu'iits 
will  be  completed  and  the  new  vards  put  in 
service  within  the  next  two  or  three  months. 

Work  has  been  started  on  the  construction 
of  a  new  railroad  from  Old  Fields  to  the 
hlk  Pond.  The  road  will  touch  the  Ham- 
shire  Southern  R.  R.  at  Sycamore  or  Mc- 
Neill Station  and  will  be  built  within  three- 
quarters  of  a  mile  of  Wilhamsport,  Grant 
County.  The  road  is  being  built  by  the  Twin 
Mountain  Orchard  Co.,  of  which  William 
Kussell.  \\illiamsport,  W.  Va.,  is  Manager 
and  will  be  about  15  miles  in  length 

The  \\-ellsburg.  Bethany  &  Washington 
rraction  Co.,  J.  S.  Liggett,  Secretary,  Wells- 
burg,  W.  Va.,  IS  considering  extending  its 
line    from    Bethany    to    Wasliington,    Pa. 

Wyoming. 

The  Sheridan  Ry.  &  Light  Co.,  which  filed 
Its  certihcate  of  incorporation  last  June  is 
taking  deSnite  steps  for  the  construction'  of 
Its  proposed  electric  railwav  in  Sheridan, 
Wyo.  The  principal  office  of  the  company  is 
III  the  First  National  Bank  BIdg.,  Sheridan, 
Wyo.,  and  Fred  H.  Blume  is  the  agent  in 
charge.  This  is  the  road  being  promoted  by 
Albert  Emanuel  and  W.  R.  Sullivan  of 
Dayton,   O. 

Canada. 

The  first  spike  in  the  .\Iberta  Central  Ry 
was  driven  Aug.  10  at  Red  Deer,  Sask.  This 
railway  has  a  charter  to  build  a  line  from 
Moose  Jaw  through  Red  Deer  to  the  Brazeau 
River  in  the  Rocky  Mountains.  It  has  also 
a  charter  to  build  from  Saskatoon  to  Red 
Deer.  This  year  the  intention  is  to  begin  work 
on  lines  running  east  from  Red  Deer  to  a 
point  where  a  junction  is  eftected  with  the 
Grand  Trunk  Pacific,  and  also  to  begin  a  line 
west  to  the  Brazeau  River,  where  the  coal 
mines  will  be  tapped.  Contracts  for  grading 
have  been  let,  but  no  actual  work  has  yet  been 
done  except  a  small  portion  on  which  the 
first  ties  were  laid  for  the  spiking  ceremony. 
The  Canadian  Northern  made  application  a 
few  days  ago  to  build  a  line  to  the  Brazeau 
River  and  the  plans  of  the  Canadian  Northern 
show   that   the   road   would   cross   the  line  of 


the   Alberta    Central   nine  times   west  of   Red 
Deer. 

The  Deputy  Minister  of  Railways  and 
Canals  gave  a  hearing  Aug.  9  on  the  "applica- 
tion for  approval  of  the  route  of  the  Canadian 
Northern  Ry's,  Calgary  and  Edmonton  branch 
to  Brazeau  River,  through  Red  Deer.  A  por- 
tion of  the  hue  from  Stewartwyn  to  the  west- 
ern boundary  of  range  ■&  was  approved.  From 
there  on  the  Department  of  Railways  asked 
that  the  company  make  inquiry  as  to  the  feasi- 
bility ol  locating  a  northern  route  via  La- 
combe  to  Rock  Mountain  House. 
,  ?,'?.PS  a""*:  t"  be  taken  for  the  financing  and 
building  of  the  Niagara  Falls,  Welland  & 
Dumiville  Electric  Railway  .J.  Carlton  Gardner, 
C.  E.  Logan,  Bldg.,  Queen  St.,  Niagara  Falls, 
Ont..   IS  interested. 

Advices  from  Winnipeg,  Man.,  .Uatc  that  in- 
cluded in  permits  issued  by  th.c  city  for  build- 
ing IS  one  authorizing  tlic  construction  of  new 
coach  shops  for  the  Canadian  Pacific  in  the 
west  yards,  estimated  to  cost  $4-.',000. 

The  first  construction  train  passed  over 
the  Zenardi  bridge  on  the  Grand  Trunk 
Pacific  Prince  Rupert  line  on  August  8.  Forty- 
three  miles  of  the  road  were  open  at  that 
date. 

The  Canadian  Northern  Rv.  amended  ofifer 
m  connection  with  the  Quebec  &  Lake  St. 
John  Ry.  has  been  approved  by  the  debenture 
bondholders    in    London,    England. 

The  Canadian  Northern  Ry.  has  about 
completed  the  grading  of  its  new  line  from 
Toronto.  Both  lines  from  the  east  and  west 
are  now  graded  about  to  the  town  limits  of 
Cobourg,  Ont.  In  the  Colborne-Brighton  dis- 
trict day;  and  night  gangs  have  been  at  work 
the  past  few^  weeks  unloading  rails,  putting  in 
switches,  etc. 

The  Canadian  Board  of  Railway  Commis- 
sioners will  hold  a  hearing  at  Vancouver, 
B.  C,  on  Sept.  -5,  regarding  the  right  of  the 
Canadian  Northern  Rv.  to  build  its  line  on  a 
portion  of  the  right-of-wav  of  the  Canadian 
Pacific  Ry.  on  the  shelving  banks  of  the 
Fraser  and  Thompson  River  canyons.  The 
Canadian  Pacific  Ry.  has  entered  a  general 
protest  against  the  application  of  the  Canadian 
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Northern  for  approval  of  the  route  at  two 
different  points.  The  first  is  for  a  7-miIe 
section  of  the  Thompson  river  and  the  other 
is  for  a  10-milc  stretch  on  the  Fraser 

Late  advices  regarding  the  work  on  the 
eastern  section  (District  A)  of  the  National 
1  ranscontinental  Ry.  state  that  early  in  August 
there  remained  only  4(1  miles  of  steel  to  be 
laid  on  the  section.  It  is  stated  that  contract 
No.  1  will  be  completed  bv  Oct.  1st  and  con- 
tract No.  3  by  Sept.  1st.  The  first  four  con- 
tracts out  of  Moncton  were  taken  by  the 
Grand  Trunk  Pacific  and  the  sub-contractors 
are  Messrs.  Corbett  and  Floesch  on  No.  1  and 
the  loronto  Construction  Co.  on  No  3  The 
40  miles  of  steel  yet  to  be  laid  are  divided 
between  two  contractors  and  the  roadbed  is 
practically  completed.  The  chief  delay  has 
been  caused  by  the  difficulty  of  getting  the 
structural  steel  from  the  bridge  companies. 
UA  °r  companies   have   orders   booked 

ahead  for  two  years  and  are  having  hard 
work  to  keep  up  with  their  orders.  The 
same  difficulty  has  also  applied  to  getting  the 
steel  rails.  As  the  work  is  nearing  completion 
the  estimates  are  falling  oflf.  The  total  for 
July  was  $342,949.73,  and  for  August  it  will 
I)robably  be  $100,000  less.  The  total  amount 
expended  to  date  has  been  $10,027,478  75  not 
including  steel  rails  or  bridges.  The  estimates 
for  July  are  divided  as  follows:  Con- 
IVH^^'^-  1'  $50,087.43;  contract,  No.  2, 
$-'0,033.13;  contract  No.  3.  $:34,1.53.15 ;  con- 
mict  No.  4,  $139,0-8(3.44;  contract  No.  5,  $49,- 
i91.91;   contract   No.   0,  $43,197.67. 

Plans  have  been  submitted  to  the  city  offi- 
cials of  Winnipeg.  Man.,  for  the  elevated 
structure  of  the  Canadian  Northern  R  R 
from  a  point  where  the  tracks  will  leave  the 
.•\ssiniboine  River  bridge  to  another  point  an 
eighth  of  a  mile  southeast.  The  structure  will 
cross  Main  St.  and  Bell  Ave..  14  ft  and  6 
in.  above  the  street  level,  thus  permitting  the 
street  cars  to  pass  beneath. 

The   Canadian    Pacific    Rv.   has   notified   the 
city   officials   of    Winnipeg    of    its   willingness  " 
to    construct   a    crossing    over    the   company's 
lines   at    Saskatchewan   /Vve.,    near   St.   James 
■Vve.      The   work   will    be    done   at    once 
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Arkansas. 

The  survey  for  the  Beaver  Bayou  Drainage 
District,  Phillips  County,  has  been  completed 
and  the  plans  are  now  being  prepared.  The 
area  of  the  district  is  50,000  acres.  Wellford 
White,  Helen,  .Ark.,  is  Secretary,  Winters  & 
Dove,  Fort  Smith,  .Ark.,  arc  the  Engineers. 

California. 

The  Madeline  Irrigation  Co.  is  making 
good  progress  with  the  construction  of  its 
irrigation  ditch  near  Madeline,  Lassen  County. 
-About  T.j.OOO  cu.  yds.  of  earth  was  moved  dur- 
ing  July. 

Surveys  are  under  way  near  New  Folsom 
for  what  is  reported  to  be  the  site  of  a  large 
reservoir  for  an  irrigation  project  which 
will  supply  the  Sacramento  Valley  with  wa- 
ter. The  reservoir  is  being  surveyed  prin- 
cipally on  the  Dalton  place,  which  was  pur- 
chased over  a  year  ago  in  the  name  of  Fred 
Kiesel  and  Charles  Silva,  capitalists  of  Sac- 
ramento, but  the  site  as  surveyed  includes 
other  land,  some  of  which  already  has  been 
purchased.  Negotiations  are  in  progress  for 
the  remainder.  The  plan  is  to  store  water  in 
Carson  Creek,  which  carries  a  large  volume 
in  winter  but  is  dry  in  summer.  Another 
large  reservoir  above  Placerville  is  also  a 
part  of  the  plan,  and  will  assure  water  dur- 
ing   the    summer    months. 

Colorado. 

A.  B.  McFall,  C.  E.,  Florence.  Colo.,  has 
completed  estimates  on  the  cost  of  the  reser- 
voir and  canal  for  the  Hardscramble  Irrigation 
District,  and  places  it  at  $782,000.  The  board 
of  directors  of  the  district  have  decided  to  call 
an    election    and   let    the    owners   of   the   land 


vote  to  issue  or  not  to  issue  the  bonds.  The 
reservoir  is  to  be  at  Babcock's  Hole,  and  will 
hold   12,600  acre   feet  of  water. 

The  Happy  Home  Reservoir  &  Canal  Co., 
of  Montrose.  Colo.,  has  been  incorporated 
with  a  capital  stock  of  $100,000,  the  incor- 
porators being  George  I.  Bergen,  R.  G.  Trot- 
ter  and   H.   ^\^   Light. 

Idaho. 

The  North  Side  Twin  Falls  Land  &  Water 
Co.  has  awarded  contracts  aggregating  $.500- 
000  to  Donald  Grant  &  Co.  of  Gooding, 
Idaho,  and  Conway  &  Wilhite  for  the  con- 
struction of  the  Jerome  Reserve  Reservoir  of 
the  North  Side  Twin  Falls  tract,  to  be  situ- 
ated about  six  miles  northeast  of  Jerome. 
The  dam  will  contain  about  1,200,000  cu.  yds. 
of   earth. 

.A  map  of  the  right  of  way  of  two  reser- 
voirs and  the  canal  system  to  be  constructed 
in  Washington  County  near  Cambridge  and 
Council  have  been  filed  with  the  State  Land 
Board  at  Boise,  Idaho.  This  means  the  recla- 
mation of  11,000  acres  under  the  Carey  act. 
The  lands  to  be  irrigated  are  across  the  VVeiser 
River  from  the  Mesa  orchard. 

Illinois. 

Advices  from  Quiiicy,  111.,  state  that  the 
Commissioners  of  the  Sni  Levee  District  have 
placed  their  new  $25,000  dredge  boat  in  opera- 
tion. It  has  been  decided  to  dredge  the  Sni 
as  far  down  as  Hamburg  Bay.  a  distance  of 
08  miles.  The  levee  commissioners  are  consid- 
ering the  matter  of  buying  another  dredge  to 
commence  work  at  the  lower  end  of  the  Sni 
and  continue  its  course  upwards  until  the  two 
dredges   meet. 


H.  S.  Green  and  J.  J.  Hurlbut,  of  Morrison, 
Jll.,  have  purchased  a  2!l3  acre  farm  east  of 
Lyndon,  III.  This  is  said  to  be  the  first  move 
to  secure  water  power  right  for  the  recently 
mcorporated  Sterling-Moline  Traction  Co  It 
IS  understood  the  object  of  the  purchasers  is 
to  secure  overflow  rights  preliminary  to  con- 
struction of  a  dam  across  Rock  'River  at 
Lyndon.  Other  overflow  rights  along  Rock 
River,  to  the  extent  of  600  acres,  are  said  to 
'   be   secured. 

Iowa. 

The  Hamlin  Construction  Co.,  806  Great 
Northern  Bldg..  Chicago.  111.,  has  been 
awarded  the  contract,  at  $23,000,  for  work  in 
Drainage    District    No.    1    of    Shelby    County, 

c?'^,  M*^  "'"'■'^  includes  the  straightening 
of  0%  miles  of  the  Mishra  Batua  River  in- 
volving 340,000  cu.  yds.  of  excavation;  and 
about  P^  miles  of  laterals  requiring  about 
20.(100  cu.  yds,  of  excavation.  The  bid  on 
the  main  ditch  was  .5.7  cts.  per  cu.  yd. :  on  the 
laterals  the  bid  was  15  cts.  per  cu  yd  Bids 
were  opened  .Aug.    10,  at  Harlan.  la'. 

K.  C.  Gaynor,  City  Engineer  of  Sioux  City, 
la.,  has  prepared  revised  plans  for  the  pro- 
posed  Perry  Creek  conduit. 

Kentucky. 

The  Third  and  Fourth  .Magisterial  Districts 
of  Louisville,  Ky.,  have  awarded  the  contract 
for  the  .Mill  Creek  cutoff  to  Charles  H.  Dish- 
man,  of  Henderson,  Ky.  The  bidders  and 
their  estimates  follows:  .Adams  &  Sullivan, 
$29,725:  H.  Bickel  Co..  $28,437;  Charles  H. 
Dishman,  $2.5,.S(i0:  J.  H.  Kahili,  $;34.2I><:  E. 
F:.  Watts,  $28,195.75:  Ferry  &  Son,  $71,301..50. 
The  construction  of  the  cutoff  will  take  a 
large  part  of  the  $4(),000  now  in  the  treasury 


Items  marked  thus  4«  indicate  wrork  now  open  for  bids. 
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for  the  digging  of  tlie  Mill  Greek  ditch  in 
the  scheme  to  drain  the  lowlands  of  the  Third 
and  Fourth  Magisterial  Districts,  south  and 
west  of  Louisville.  The  Mill  Creek  ditch  wdl 
be  about  five  miles  long  and  the  Cane  Run 
ditch  about  seven  miles  long.  The  cutoff  is 
only  about  a  mile  in  length  and  is  the  connect- 
ing link  between  Mill  Creek  and  Cane  Run 
Creek.  Some  of  the  ground  is  high.  It  is 
estimated  that  9.5,000  cu.  yds.  of  earth  must 
be  removed  in  the  digging  of  the  cutoff.  It 
will  be  under  the  supervision  of  S.  F.  Cre- 
ceilus.  Work  will  begin  on  the  cutoff  short- 
ly. Other  contracts  will  be  let  when  funds 
are    available. 

Louisiana. 
•J-Bids  will  be  received  by  Capt.  Robert 
R.  Ralston.  U.  S.  Engineer,  3338  St.  Charles 
Ave.,  New  Orleans,  La.,  until  11  a.  m.,  Sept. 
1,  for  constructing  about  201,000  cu.  yds.  of 
earth  work  in  the  Pontchartrain  levee  dis- 
trict. 

4»Bids  will  be  received  until  Sept.  1.5.  by 
Board  of  Commissioners,  Iberia  and  St.  Mary 
Drainage  District,  for  drainage  excavation 
canal  work  to  the  amount  of  111,000  cu.  yds. 
H.  N.  Pharr,  Olivier,  La.,  is  Chairman  Sub- 
Committee. 

Pat  N.  Lyons,  Nairn,  La.,  has  been  award- 
ed the  contract  for  constructing  26,000  cu. 
yds.  of  levee  in  the  Lake  Borgue  Levee  Dis- 
trict. Bids  for  this  work  were  opened  .\ug. 
9  at  the  office  of  the  U.  S.  Engineer  at  New 
Orleans,  La.  The  contract  price  was  16.99  cts. 
per  cu.  yd. 

Nebraska. 
•I«Bids  will  be  received  by  the  Sanitary  Dis- 
trict No.  1,  of  Lancaster  County,  Nebr.,  at 
the  room,  .54  Brownell  Block,  Lincoln,  Nebr., 
for  the  excavation  of  a  new  channel  for 
Antelope  creek  from  a  point  near  23d  and 
Q  sts.,  to  a  point  near  23d  and  R  sts.  The 
work  includes  about  3.300  cu.  j'ds.  of  clay. 
K.  D.  Cunningham  is  Secretary  of  the  Dis- 
trict. 

New  York. 

^Bids  will  be  received  until  noon,  Sept.  7, 
by  F.  C.  Stevens,  Superintendent  of  Public 
Works,  .Mbany,  N.  Y.,  for  the  improvement 
of  New  York  State  Canals  as  follows:  No. 
22,  Erie  Canal,  Sections  6  and  7 — For  con- 
structing new  highway  bridges  and  raising 
existing  highway  bridges  over  the  Erie  Canal 
between  Cold  Spring  and  Free  Bridge,  with- 
in the  limits  of  Contract  No.  12.  Sheets  1  to 
23  inclusive.  No.  37,  Oswego  Canal,  Section 
1 — For  improving  the  Oswego  Canal  between 
Fulton  and  Oswego.  Length,  9.72  miles. 
Sheets  1  to  64  inclusive.  No.  50,  Erie  Canal, 
Section  .5 — For  constructing  a  reservoir  and 
dam  on  the  West  Canada  Creek,  and  perform- 
ing all  other  work  appertaining  to  the  con- 
tract. Area  of  reservoir  inside  of  clearing 
line,  about  6.1  square  miles.  Sheets  1  to  31 
inclusive. 

Oklahoma. 

The  reclamation  from  destructive  overflow 
of  about  60,000  acres  of  bottom  land  lying  in 
the  valley  of  the  Verdigres  River  in  Wagoner 
County,  Okla..  is  proposed.  The  plan  proposes 
the  straightening  of  the  Channel  of  the  river 
and  the  construction  of  levees.  The  work  in- 
volves al)0ut  ten  miles  of  diversion  canals  and 
50  miles  of  levees.  The  work  will  be  done 
under  the  drainage  laws  of  Oklahoma  and  it 
is  expected  that  construction  will  be  com- 
menced early  next  spring.  J.-  C.  Barr  Co., 
Joplin,  Mo.,  are  the  engineers. 

Oregon. 

The  U.  S.  Engineers  at  Portland,  Ore.,  in 
charge  of  the  construction  of  the  Dalles- 
Alilo  Canal  have  requested  the  War  Depart- 
ment for  authority  to  purchase  a  land  dredge 
to  facilitate  the  handling  of  material  taken 
from  the  canal.  .'\bout  500.000  cu.  yds. 
of  sand  and  gravel  has  to  be  taken  from  the 
canal  at  Big  Eddy,  and  it  is  for  this  purpose 
that  the  land  dredge  is  wanted.  Under  the 
present  system  steam  shovels  and  a  train  of 
dump  cars  are  used,  and  it  is  thought  that  if 
the  dredge  can  be  secured  a  large  amount  of 


time  and  expense  can  be  saved  to  the  govern- 
ment. 

Advices  from  Vale,  Ore.,  state  that  Fred  J. 
Palmer,  a  financier  of  the  Jordan  Valley 
Country,  is  arranging  an  irrigation  project  in 
•Jordan"  Valley  with  good  prospects  of  suc- 
cess. The  reservoir  site  is  about  12  miles 
above  the  town  on  Jordan  Creek.  The  proj- 
ect will  co+er  about  .50,000  acres  of  land. 

Pennsylvania. 

The    Pennsylvania    R.    R.,    on    account    of 
the  sharp  angle  the  center  of  its  new  elevated 


Open    cut    Ex-cav 2,000  C.  M.  i  1.30  $     .55 

Tunnel  Excavation   ...    100  C.  M.  23.50  16.50 

Concrete  in  Tunneling.      50  C.  M.  42.00  24.00 

Concrete    In    Canaling.     600  C.  M.  34.00  20.00 

Concrete  in  Div.  Dam.  5  C.  M.  38.00  22.00 
Hauling    and    placing 

steel,    etc 1,000  lbs.  .15  .04 

Total     »27,790  $16,100 

1  For  furnishing  reinforcing  steel  and  rein- 
forcing fabric  the  following  bids  were  re- 
ceived. (1)  standing  for  Behn  Bros.,  (2)  for 
Mullenhoff  &  Korber,  San  Juan,  P.  R., 
(awarded  contract)  and  (3)  for  Merino 
&  Co.: 


H-in.  sq.  bar  equivalent  .... 
%-in.  .sq.  bar  equivalent  .... 
i/o-in.  sq.  bar  equivalent   .... 

%-in.  sq.  bar  equivalent   

Ts-in.  sq.  bar  equivalent   .... 
1  3-16-in.   sq.  bar  equivalent 
Steel  reinforcing  fabric   


Quantity 
.      1,725  lbs. 

850  lbs. 

185  lbs. 
.159,950  lbs. 

540  lbs. 
.  1,360  lbs. 
.  42.000  sq.  ft. 


Totals 


(1) 

.026 

.025 

.0235 

.023 

.0225 

.0225 

.031 

$5,094 


(2) 

.0265 

.025 

.0235 

.0194 

.0225 

.0205 

.0225 

$4,159 


(3) 

.0274 
.0229 
.0214 
.0214 
.0214 
.0214 
.0257 

$4,614 


line  through  Bristol  will  make  with  the  Lehigh 
Coal  &  Navigation  Canal  will  divert  the 
course  of  the  waterway  to  the  eastward.  As 
the  waterway  is  at  present,  a  bridge  across  it 
would  be  very  long  and  placed  with  consider- 
able difficultv.  For  this  reason  beginning  at 
Jefferson  Ave..,  the  course  will  be  changed 
from  a  straight  line  to  an  arc,  which  strikes 
the  present  course  again  at  the  Corona  Leather 
Works. 

Porto    Rico. 

Bids  were  opened  July  2-5  at  the  office  in 
the  Porto  Rico  Irrigation  Service,  Guayama, 
P.  R.,  for  constructing  the  Carite  Dam.  the 
Toro  Negra  Dam  and  Dona  Juana  Canal 
for  the  irrigation  system  in  Porto  Rico.  The 
only  bidder  on  the  Carite  Dam  and  appur- 
tenances was  the  T.  L.  Huston  Construct- 
ing Co.,  the  itemized  bid  of  this  firm  being 
as  follows : 

7  acres.     $125.00 


Grubbing  and    clearing 

Excavation    for    Outlet    cul 

vert — class  1    

Class    2 — (open    cut) — 

Class    3 — (open    cut) 2.000 

Concrete    in    outlet    culvert.      360 
Excavation    for    cutting    oft 

trenches     5,600 

Class    2— (open    cut) 2,300 

Class    3 — (open    cut) 300 

Back     filling     and    puddling 

c.    o.    trenches    

Concrete  in  diaphragm    

Concrete    in    Spillway    Lin- 
ings      

Concrete    in    Spillway    Weir. 
Hauling    and    placing    rein- 
forcing    steel     and      iron 

work    20.000 

Excavation     for     Spillway — 

Class    1 — (open    cut) 70,000 

Class    2— (open    cut) 70,000 

Class    3 — (open    cut) 30,000 


.sso 

500 


8,200 
400 

100 
40 


C.  M. 
C.  M. 
C.  M. 
C.  M. 

C.  M. 
C.  M. 
C.  M. 

C.  M. 

C.  M. 

C.  M. 
C.  M. 


lbs. 

C.  M. 
C.  M. 
C.  M. 


2.70 

2.70 

4.00 

38.00 

.90 
1.50 
5.00 

2.00 
42.00 

34.00 
38.00 


.10 

.75 
1.00 
1.65 


Total     $238,391 

This  bid  was  rejected. 

The  bids  received  for  the  Toro  Negro 
Dam  and  appurtenances  were  as  follows,  (1) 
standing  for  the  T.  L.  Huston  Constructing 
Co..  and  (2)  for  Nereo  Pirazzi  (awarded 
contract)  : 

Quantity 


Work    or   Material. 
Grubbing    and    clear 


mg 


2  acres. 


10  C.  M. 
50  C.  M. 


40  C.  M. 


Exc.  for  outlet  cul- 
vert—Class   2 

C^lass    3 — (open     cut) 

Concrete  in  outlet 
culvert   

Exc.  for  cut  -  off 
trenches — Class  2  — 
open    cut    

Class  3 — (open   cut).. 

Back  filling  and  pud- 
dling cut-off  trench 

Exc.     for     SpiHway — 

Class    1— (open    cut).  10. 000  C.  M. 

Class   2— (open   cut).  5,000  C.  M. 

Class    3— (open    cut).   5,000  C.  M. 

Concrete  in  Spillway 
Linings   

Concrete  in  Spillway 
Weirs    

Hauling  and  placing 
reinforcing  steel, 
etc 


(1) 

$200.00 

4.70 
5.00 


(2) 

iO.OO 


2.00 
2.80 


38.00       24.00 


1.00 
1.50 

.40 

.62 

.94 

1.22 

20.00 

22.00 

.05 

Total     $31,877  $19,915 

The  same  contractors  also  bid  on  the  con- 
struction of  Dona  Juana  Canal  and  appur- 
tenances, Nereo  Pirazzi  securing  the  con- 
tract.    The  bids  received  were  as   follows: 


100  C.  M. 

50  C.  M. 


150  C.  M. 


25  C.  M. 
30  C.  M. 

6.000  lbs. 


4.70 
5.00 

2.00 

.95 
1.30 
1.95 

34.00 

38.00 

.15 


No  bids  were  received  for  furnishing  1,500 
ft.  of  12-in.  hydraulic  pipe. 

South  Dakota. 

The  Dakota  Engineering  Co..  Mitchell,  S. 
Dak.,  has  made  surveys  for  Drainage  Dis- 
tricts Nos.  22,  23  and  24,  Sanborn  County, 
S.  Dak.  The  work  will  consist  of  about  14 
miles  of  open  ditch  from  3  to  8  ft.  bottom 
width  and  the  cleaning  out  and  deepening  of 
four  miles  of  old  dredge  ditch,  aggregating 
about  22.5,000  cu.  yds. 

Surveys  have  been  made  and  bids  will 
be  asked  in  the  near  future  for  work  in  the 
Larsen  Drainage  District  in  Hanson  County, 
S.  Dak.  The  work  will  consist  of  about  38,- 
500  ft.  of  drain  tile  varying  in  size  from  5 
in.  to  24  in.  The  maximum  cut  is  12.5  ft., 
and  average  cut  6  ft.  The  Dakota  Engineer- 
ing Co.,  Mitchell,  S.  Dak.,  are  the  engineers. 

Memphis,  Tenn.,  and  Vicinity. 

(  SPECI.VL  CORRESPONDEXCE. ) 

Capt.  Clarke  S.  Smith,  U.  S.  A.,  has  been 
appointed  to  succeed  Maj.  M.  L.  Walker  in 
charge  of  First  and  Second  Districts  Missis- 
sippi River  improvement,  with  headquarters 
in  Memphis,  the  appointment  being  effective 
Sept.  loth.  Maj.  Walker  has  been  promoted 
to  (Commander  of  the  Post  of  Ft.  Leaven- 
worth.  Kan. 

Lowrance  Brothers  have  taken  R.  L.  Leon- 
ard into  partnership  with  them,  the  firm  being 
known  as  Lowrance  Bros.  &  Co.  They  will 
do    levee   work   exclusively. 

Lacy  Bros.  &  Co.,  of  .\rkansas  City,  have 
taken  R.  L.  Cheshire  into  partnership  on  their 
new  contract  for  levee  work  recently  awarded 
bv  Maj.  Walker. 
'Roach  &  Stansell,  Memphis,  who  got  the 
largest  share  of  the  Government  levee  letting 
in  Memphis  on  the  8th,  have  about  1,000,000 
yards  of  this  excellent  work  to  sub-let.  It  ex- 
tends from  Cresno,  Mo.,  to  a  point  50  miles 
south  of  Memphis,  on  the  Arkansas  shore. 

"Billy"  Hayden,  Qiief  Engineer  of  the 
Lake  View  Traction  Co..  says  just  as  soon  as 
he  gets  his  power  house  finished  at  Lake 
View,  Miss.,  he  is  going  to  begin  runniiig 
cars  over  his  line.  Billy  is  a  comer  in 
every  sense  of  the  work.  Despite  almost 
insurmountable  obstacles,  he  has  succeeded  in 
building  a  line  of  interurban  road  from  Mem- 
phis to  Lake  View,  which  is  perhaps  one  of 
the  best  of  its  kind  in  the  country.  We 
wish   vou   all   sorts   of  luck.   Bill ! 

Jim'  Davenport,  one  of  the  best  that  ever 
ran  a  level,  is  in  town  for  a  few  days.  Jim 
is  now  Resident  Engineer  for  the  Lake  View 
Traction  Co.  When  this  line  is  finished  Jim 
says  he  will  ally  himself  with  either  the 
Government  Engineering  Corps  at  this  place 
or  accept  a  position  with  a  very  prominent 
railroad   near   Memphis. 

G.  C.  Weathers  was  in  town  loading  up  on 
supplies  for  his  large  contract  near  Wilson, 
.\rk.     "G.   C."   says   all   is   well   on  his  line. 

Jim  Lewis,  old'  time  level  builder,  is  now 
at  .\rkansas  City,  Ark.  Jim  came  up  for  Maj. 
Walker's  letting. 


Items  marketJ  thus  •!•  indicate  work  now  open  for  bids. 
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On  Aug.  10  Maj.  M.  L.  Walker,  U.  S.  A. 
Engineer,  in  charge  of  First  and  Second  Mis- 
sissippi River  Improvement  districts,  award- 
ed contracts   for  levee  work  as   follows : 

District.  Yardage. 

Reelfoot     Lake    X>istrict 50.000  eu.  yds. 

Upper    St.    Fiancis    District 255.000  cu.  yds. 

Upper   St.    Francis    District 85,000  cu.  yds. 

Upper   St.    Francis    District 04.000  ca.  yds. 

Upper    St.    Francis   District 58,000  cu.  yds. 

Lower    St.    Francis    District 903,207  cu.  yds. 

Wliite  River   Levee   District 114,285  cu.  yds. 

Wliite  River  Levee  District 100,000  cu.  yds. 


full  of  pleasant  memories  of  friendship  with 
his  old  pals  here.  George  is  doing  great  work 
at  Longvvood,   Miss. 


Price.  Contractor. 

.154  Roach   &    Stansell.    Memphis. 

.1761  R.    F.    Clarlt   &   Co..    Vicksburg. 

.179  Roach   &    Stansell,    Memphis. 

.16  Martin    Jennings.    Memphis. 

.169  W.    L.    Mosbv.    Meniplils. 

.179  Roach    &   Stansell.    Memphis. 

.29  Geo.   R.  Lacy,   Arkansas  City. 

.264  Geo.    R.    Lacy,    Arkansas    City. 


Roach  &  Stansell,  JMempliis,  have  been 
awarded  contract  for  the  construction  of  80,- 
000  cu.  yds.  of  levee  work  in  White  River 
district  by  the  United  States  Government.  All 
of  the  new  contract  will  be  sub-let. 

John  \\'.  Quarrells,  Road  Commissioner  of 
Helena.  Ark.,  is  in  the  market  for  200  cars 
of  crushed  lime  stone.  He  desires  a  price 
made  on  the  stone  delivered  f.  o.  b.  cars, 
Helena. 

P.  McCadden  was  in  for  the  big  Govern- 
ment letting  on  the  8th  and  reports  his  large 
contract  at  Old  Town,  Ark.,  going  ahead  very 
rapidly. 

J.  T.  Walsh,  formerly  vice-mayor,  has  got- 
ten into  the  construction  business,  and  re- 
ports his  various  outfits  doing  great  work 
in  Arkansas  and  Tennessee.  J.  T.  will  make 
a  success  in  any  line. 

H.  P.  Streicher,  of  Toledo,  O.,  who  has 
made  such  a  remarkable  success  at  street 
work  in  Memphis,  states  he  will  soon  be  ready 
to  put  down  his  first  batch  of  tar  macadam  in 
this  city.  Mr.  Streicher  was  a  big  factor  in 
inducing  the  Commission  of  Memphis  to  in- 
troduce tar  macadam  pavement,  and  many  cit- 
izens are  looking  forward  with  interest  to 
viewing  the  first  streets  completed.  "Streich," 
as  the  big  contractor  is  familiarly  known  to 
his  many  friends,  never  tackles  anything  with- 
out making  of  it  a  "Streiching"  success. 

"Big  Ed''  Manigan  says  he  is  about  ready  to 
begin  work  on  paving  South  Third  St.  with 
brick  from  Union  to  Broadway.  Ed  will  lay 
brick    faster   than   many   dogs    trot. 

Lowrance  Brothers  &  Leonard,  who  were 
awarded  ■224,000  yards  of  new  levee  at  Sun- 
flower Landing.  ^liss.,  by  !Maj.  M.  L.  Walk- 
er at  ^lemphis  last  month,  have  made  plans 
to  start  the  large  new  loop  at  once.  Bob 
Leonard  will  probably  be  personally  in  charge 
of  operations   on  the  new  loop. 

T.  S.  Shields,  of  Greenville,  Miss.,  has  sub- 
let from  P.  McCadden  a  good  bit  of  work 
at  Old  Tom  Landing,  Ark.,  and  has  moved  his 
outfit  on  the  contract  and  reports  many  yards 
of  new   levee   already  in   place. 

W.  F.  Stephenson,  one  of  the  old  school  le- 
vee contractors,  has  accepted  a  position  with 
J.  T.  Walsh  &  Brother,  Memphis,  as  General 
Superintendent.  Bill  is  classed  as  one  of  the 
best  at  the  trade,  and  his  firm  is  to  be  con- 
gratulated in  getting  such  an  excellent  man. 

C.  J.  Lowrance  has  completed  his  contract 
at  Peter's.  Ark.,  for  the  St.  Francis  Levee 
Board.  Quite  a  problem  was  met  by  Mr.  Low- 
rance at  this  point  when  the  hugli  new  levee 
which  he  had  put  in  place,  began  to  sink. 
Every  night  for  about  five  months,  the  em- 
bankment would  go  down  about  a  foot,  and 
it  finally  became  necessary  to  go  back  for 
fresh  eartli  about  three  thousand  feet.  How- 
ever, about  two  weeks  ago,  the  levee  came  to 
grade,  and  is  now  pronounced  as  good  as 
the  strongest  section  on  the  whole  line. 

George  Miller,  the  "Greenville  Hustler," 
came  to  ^Memphis  last  week  to  be  present  at 
Maj.  Walker's  letting.  George  did  not  take 
any  work  away  when  he  left,  liut  went  away 


Hugh  McCarten's  outfit  at  Cresco,  Mo.,  is 
building  a  new  loop  of  levee  at  that  place 
for  Roach  &  Stansell.  The  contract  will  be 
completed   about   Oct.   1st. 

R.  L.  Cheshire  is  anxious  to  dispose  of 
about  200,000  cu.  yds.  of  county  road  work 
near  this  place.  Bob  wants  to  be  ready 
for  the  big  fall  lettings  in  this  section. 

The  Frisco  R.  R.  has  awarded  contract  for 
the  construction  of  a  spur  track  in  East  Mem- 
phis, connecting  its  line  with  that  of  the  I.  C. 
About  100,000  yds.  of  material  will  be  ex- 
cavated and  the  spur  will  be  about  one  mile 
in  length. 

Jimmie  Omberg,  who  has  contract  for  the 
culvert  and  concrete  foundation  work  on  the 
new  $3,000,000.00  Union  Depot  being  built  in 
this  city,  is  meeting  with  some  difficulty  in  tak- 
ing care  of  the  flood  waters  from  the  streets. 
Engineer  Weatherford  has  given  the  con- 
tractor permission  to  use  the  city  sewers  for 
excess  water,  which  has  helped  to  expedite 
the  work  to  a  great  extent. 

Ben  Talley,  of  :Memphis,  has  sub-let  50,000 
yds.  from  J.  A.  Omberg  on  the  Union  Station 
contract.  Ben  has  Jock  Short  in  charge  of 
his  work,  and  is  making  excellent  progress. 

The  new  18-story  Cotton  Exchange  build- 
ing being  built  in  Memphis  by  Oleson  &  Lesh, 
of  Memphis  and  Chicago,  is  rapidly  nearing 
completion,  and  if  no  serious  delays  are  met 
with,  the  building  should  be  ready  for  oc- 
cupancy about  Oct.   1st. 

Maj.  M.  L.  Walker,  U.  S.  A.,  has  been 
placed  in  charge  of  the  light  house  department 
of  the  Mississippi  River  from  St.  Louis  to 
New  Orleans,  and  will  construct  two  huge 
boats  to  add  to  his  fleet  of  dredges  and  light 
house  tenders.  The  boats  will  be  built  in 
Memphis. 

John  G.  Sessions  of  Greenville,  Miss.,  was 
in  town  for  three  or  four  days.  John  is'  look- 
ing   for   some   more   work. 

McClavey  Brothers  are  building  a  new  loop 
at    Rosedale,    Miss. 

Ryan  Brothers  are  working  for  J.  T.  Walsh 
&  Bro.,  on  White  River,  in  Arkansas. 

Pres.  Lowrance,  of  Lowrance  Bros.  &:  Co., 
was  in  the  city  last  week.  Pres.  was  bubbling 
over  with  good  news  of  the  various  large  con- 
tracts his  firm  has  under  construction.  He 
expects  big  returns  this  season. 

i".  B.  Jones,  the  big  grain  man,  was  on 
hand  at  Maj.  Walker's  letting,  looking  for 
new  customers.  Tom  can  win  new  ones  as 
well  as  he  can  keep  his  old  ones. 

J.  M.  Sills.  Dist.  Eng.  of  the  Frisco  at 
Springfield,  Mo.,  was  in  the  city  last  Thurs- 
day. 

D.  T.  Brumley,  construction  engineer  of  the 
Illinois  Central  R.  R..  reports  that  his  road 
has  no  new  work  mapped  out  for  the  imme- 
diate future. 

A  meeting  of  the  engineers  and  superin- 
tendents of  the  Frisco  and  Illinois  Central 
roads  was  held  in  Memphis  on  the  10th.  for 
the  purpose  of  considering  matters  pertaining 
to  contracts  existing  between  these  two  roads. 
The  Frisco  was  represented  by  M.  C.  Byers, 


chief  engineer  maintenance  of  way,  and 
Superintendent  Nixon,  while  D.  J.  Brumley 
and  General  Superintendent  Cliff  represented 
the  Illinois  Central. 

The  Helgason  boys  of  Vicksburg,  who  have 
an  outfit  of  200  teams,  were  in  the  city  last 
Monday.  Things  are  booming  in  Vicksburp 
territory,  according  to  the  Helgasons. 

Negro  labor  in  this  territory  still  continues 
plentiful,  despite  the  fact  of  so  much  work 
going  on.  None  of  the  contractors  report  any 
shortages  of  a '  serious  nature.  Last  week 
Roach  &  Stansell  were  able  to  secure  a  car- 
load of  negroes  here  for  their  Texas  work, 
while  Lou  McClavey  was  able  on  the  same 
day  to  send  a  big  gang  up  on  his  Illinois  con- 
tract. Lowrance  Bros.  &  Co.,  who  have  under 
way  a  large  subdivision  contract  in  the  city, 
say  they  never  have  any  trouble  on  the  labor 
score.  This  is  all  very  encouraging,  consider- 
ing the  vast  amount  of  new  work  which  will 
he  started  in  this  section  within  the  next  sixty 
days. 

^lartin  Jennings  wore  a  happy  smile  when 
Maj.  Walker  told  Martin  he  was  successful 
in  landing  04,000  yds.  of  choice  levee  work 
near  Cresno,  Mo.  Martin  will  start  moving 
his  outfit  on  the  work  at  once. 

Lee  Mosby  will  perhaps  sub-let  his  56,000 
yd.  contract  at  Cresno,  Mo.  Lee  is  moving 
much  dirt  at  Reelfoot  Lake,  Tenn.,  where 
his  own  outfit  is  located. 

General  Superintendent  Morris,  of  the  Y. 
&  M.  V.  R.  R.,  who  succeeded  W.  S.  King, 
resigned,  has  won  his  way  into  the  hearts  of 
the  Memphis  people  by  his  kindly  nature  and 
frank,  open  manner.  Superintendent  Morris 
is  not  in  position  just  now,  to  state  how  much 
new  work  his  road  will  have  to  let  before  the 
end  of  the  year. 

Texas. 

The  Drainage  Commission  of  the  Alvin 
Drainage  District  has  signed  final  papers 
with  the  contractor,  J.  C.  Kelso,  Galveston, 
Tex.,  and  he  will  start  work  at  once. 

W.  L.  Smither,  owner  of  a  large  farm  and 
pasture  about  four  miles  west  of  Riverside  on 
the  Trinity  River,  has  a  party  of  surveyors  at 
work  on  a  proposed  levee  to  be  built  along 
the  Walker  County  side  of  the  river  and  ex- 
tending from  a  point  about  three  miles  up  the 
river.  The  first  estimate  of  the  cost  places 
it  at  $10,000  per  mile  or  $120,000  in  all.  The 
proposed  levee  will  reclaim  about  40,000  acres 
of  river  bottom  land.  It  is  proposed  to  issue 
bonds  to  raise  money  for  the  work,  the  bonds 
to  be  retired  by  a  ta.x  on  those  land  owners 
who    are   benefited   by  the   levee. 

The  Chamber  of  Commerce  of  Beaumont 
has  appointed  the  following  committee  to  tike 
steps  for  securing  drainage  of  lands  in  Jeffer- 
son County:  W.  F.  Keith,  Chairman:  T.  H. 
Langham,  J.  D.  Wilkerson,  George  D.  Ander- 
son. Stuart  R.  Smith,  Hal  G.  Land,  N.  N. 
Crar.v,  John  L.  Keith,  Robert  Corley  and  W. 
W.  Kyle.  This  committee  will  carefully  can- 
vass the  situation  with  a  view  to  determining 
the  plan  best  suited  to  meet  the  demands  and 
the  approval  of  the  people.  If  it  is  found 
that  the  proposed  plan  of  bonding  the  entire 
county  is  feasible  and  that  it  will  have  the  ap- 
proval of  the  people,  this  will  be  undertaken; 
but  if  it  is  found  that  the  creation  of  smaller 
districts  is  preferred  by  the  people,  the  com- 
mittee will  vigorously  prosecute  efforts  to  form 
such  districts.  It  is  proposed  to  place  the  en- 
tire matter  of  promoting  interest  and  establish- 
ing drainage  in  Jefferson  county  in  the  hands 
of  this  committee,  which  is  empowered  to  add 
to  its  number  by  appointing  representatives  of 
various  precincts  and  communities  of  the 
countv. 


M  I  S  C  E  L  L  A  N E  OUS       CONSTRUCTIONS 


Alabama. 

J.  G.  Gingery,  Ensley.  Ala.,  has  resigned 
his  position  as  Master  Mechanic  at  the  blast 
furnaces  and  will  have  charge  of  the  construc- 
tion   work    at    the    dam    of    the    impoiniding 


reservoir  of  the  Tennessee  Coal,  Iron  &  Rail- 
road Co. 

Arkansas. 

^.Bids   will    be    rccci-.cd    until    ll:3ii   a.   m.. 


Sept.  10,  by  Maj.  G.  D.  Deshon,  Medical 
Corps  Quartermaster,  Hot  Springs.  Ark.,  for 
furnishing  and  installing  one  triplex  motor 
driven  pump  and  two  motors — one  A.  C.  and 
one   D.   C. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 


40 


ENGINEERING-CONTRACTINU 


Vol.   AAAiV  .      NO.  7. 


California. 

•f«Bids  are  asked  until  11  a.  m.,  Sept.  8, 
by  Capt.  W.  P.  Stokey,  U.  S.  Engineers,  723 
Central  Bldg.,  Los  Angeles,  Cal,  for  dredg- 
ing at  San  Diego  Harbor,  Cal.  The  work  to 
be  done  is  to  dredge  in  the  ship  channel 
across  the  Outer  Bar  at  the  entrance  to 
San  Diego  Harbor.  Cal..  to  a  depth  of  30  ft. 
at  low  water  and  600  ft.  wide;  also  to  dredge 
on  the  middle  ground  inside  the  entrance 
to  a  depth  of  30  ft.  at  low  water  over  such 
area  as  the  funds  available  will  permit. 
The  depth  of  cuts  will  vary  from  1  ft.  to 
about  10  ft.  The  amount  of  dredging  \yill 
depend  on  the  contract  price,  there  being 
about  $120,000  available  for  the  work.  The 
work  will  include  the  removal  of  all  ob- 
structions to  navigation,  including  wreck- 
age, lumber.  piles,  boulders,  gravel, 
shells,  or  other  rnaterial  except  solid  rock, 
which  may  be  found  within  the  limits  of  the 
work  as  "it  progresses.  The  material  to  be 
dredged  is  supposed  to  consist  of  loose  sand, 
with  scattering  fragments  of  shells. 

^•Bids  will  be  opened  at  11  a.  m.,  Sept.  10, 
by  Capt.  W.  P.  Stokey,  U.  S.  Engineers,  723 
Central  Bldg.,  Los  Angeles,  Cal.,  for  dredging 
at  Los  Angeles  Harbor,  Cal.  The  work  to  be 
done  is  to  dredge  in  Los  Angeles  Harbor, 
Cal..  in  three  divisions,  ".'V."  "B"  and  "C." 
which  may  be  let  in  one  or  in  different  con- 
tracts as  the  United  States  may  decide  after 
receipt  of  bids.  Work  in  Division  "A"  will 
be  to  deepen  the  channel  at  the  entrance  to  the 
inner  harbor  to  a  depth  of  30  ft.  over  a  width 
of  200  ft.  from  Station  "O"  on  the  30-ft.  con- 
tour in  the  outer  harbor  to  Station  56,  which 
is  600  ft.  northerly  of  the  United  States  Coast 
and  Geodetic  Survey  Station  on  Deadman's 
Island.  It  is  estimated  that  there  are  400,000 
cu.  yds.  of  material  to  be  dredged  in  this  di- 
vision. Work  in  Division  "B"  will  be  to  deep- 
en the  channel  to.  30  ft.  over  a  width  of  200 
ft.  from  Station  .56  to  Station  88,  which  is 
near  the  lower  end  of  the  Salt  Lake  R.  R. 
Co.'s  wharf ;  thence  to  the  full  width  between 
the  wharves  as  far  northward  as  the  funds 
available  will  permit,  there  being  about  $115, 
000  available  for  work  in  Division  "A"  and 
about  $70,000  for  work  in  Division  ''B."  Work 
in  Division  "C"  will  be  to  deepen  to  20  ft.  two 
channels  extending  from  the  turning  basin, 
one  to  the  easterly  end  of  the  east  basin  and 
the  other  to  the  northerly  end  of  the  west 
basin.  The  channels  will  be  dredged  to  such 
widths,  not  exceedin.g  200  ft.,  as  the  funds  will 
permit,  there  being  about  $02,000  available  for 
work  in  each  channel.  It  is  estimated  that 
there  are  2.200,000  cu.  yds.  of  material  to  be 
dredged  in  this  division,  but  this  quantity  is 
appro.ximate  only.  The  work  will  include  the 
removal  of  all  obstructions  to  navigation,  in- 
cluding wreckage,  lumber  piles,  boulders,  grav- 
el, rock  or  other  material  which  may  be  found 
within  the  limits  of  the  work  as  it  progresses. 

The  Spring  Valley  Water  Co.,  of  San  Fran- 
cisco, will  let  a  contract  for  the  construction 
of  what  is  known  as  the  Calaveras  Dam, 
some  30  miles  from  San  Francisco,  and  12 
miles  from  the  railroad,  and  at  an  elevation  of 
•560  ft.  above  tide.  The  company  desires  to 
let  this  work  by  contract  at  a  fixed  price  per 
cu.  yd.,  with  classifications  covering  differ- 
ent materials  in  excavation  and  fill.  The  de- 
sign of  the  dam  is  a  rc-inforced  concrete  face 
with  a  backing  of  earth,  rock  and  gravel.  As 
projected,  the  center  height  of  the  dam  is 
something  over  200  ft.  with  a  crest  length  of 
about  800  ft.  The  necessary  equipment  would 
presumably  include  one  or  more  steam  shovels. 
Samuel  Storrow,  906  Wright  &  Callender 
Bldg.,  Los  Angeles,   Cal.,   is   Engineer. 

The  Finance  Conmiittee  of  the  City  Coun- 
cil of  Oakland.  Cal.,  has  voted  $12,000  for 
the  work  on  the  north  side  of  the  r2th  st. 
dam,  which  is  to  be  macadamized,  graded 
and    leveled. 

Connecticut. 

The  construction  department  of  the  Safety 
Insulated  Wire  &  Cable  Co.,  114  Liberty  St., 
New  York,  N.  Y.,  has  been  awarded  a  con- 
tract for  laying  electrical  underground  con- 
duits for  the  city  of  New  Britain,  Conn., 
for  approximately  $14,0.50. 


^Lieut.  Col.  Harry  Taylor,  U.  S.  Engineer, 
New  London,  Conn.,  will  receive  bids  until 
3  p.  m.,  Sept.  8,  for  delivering  riprap  stone 
in  breakwater  at  New  Haven,  Conn.,  at  Duck 
Island,  Conn. 

District  of  Columbia. 

•I-Bids  will  be  received  until  10:30  a.  m., 
August  30,  by  Capt.  F.  C.  Boggs,  General 
Purchasing  Officer,  Isthmian  Canal  Commis- 
sion, Washington,  D.  C,  for  furnishing  under 
canal  circular  600,  Switch  Stands,  Switches, 
Steel  Rail,  Track  Torpedoes,  Bronze,  Toe 
Calks,  Bolts,  Copper  Gaskets,  Grommets, 
Chaplets,  Pipe  and  Fittings,  Valves,  Hose 
Couplings,  Ball  Cocks,  Grease  Cups,  Water 
Gauges.  Marine  Lights,  Twist  Drills,  Stocks 
and  Dies,  Locks,  Hose,  Wire.  Mats,  Re- 
frigerators, Water  Coolers.  Kitchen  Utensils, 
Dishes,  Spoons,  Aprons.  Towels,  Matches, 
Shipping  Tags,  Paper,  Lumber,  Etc. 

4-Bids  will  be  received  bv  Lieut.  Col.  W.  C. 
Langfitt,  U.  S.  Engineer,  920  ITth  St.  North- 
west, Washington,  D.  C,  for  furnishing  and 
placing  riprap  or  cobblestones  on  the  sea  wall, 
Anacostia  River,  D.  C,  and  for  constructing 
and  repairing  jetties  in  Occoquan,  Nomini  and 
Urbana   Creeks   and   Milford  Haven,   Va. 

^•Bids  will  be  received  by  Capt.  A.  S. 
Cowan,  Signal  Corps,  U.  S.  A.,  Washington. 
D.  C,  until  August  22,  under  proposal  No. 
475,  for  furnishing  awls,  hacksaw  blades, 
bulbs,  chisels,  files,  gimlets,  gongs,  handles, 
reamers,  saws,  screwdrivers,  tacks,  gasoline 
torches,    rules,    etc. 

Florida. 

4»Bids  are  asked  until  noon,  Sept.  8,  by 
Capt.  George  R.  Spalding,  U.  S.  Engineers, 
Jacksonville,  Fla.,  for  rock  excavation  in  St. 
Johns  River,  Florida,  opposite  the  city  of 
Jacksonville.  The  work  to  be  done  will  be  to 
dredge  to  a  clear  depth  of  24  ft.  at  mean  low 
water  the  area  included  between  the  24-ft. 
contour  and  the  pierhead  line  along  the  left 
bank  of  the  St.  Johns  River  between  the  west 
side  of  Catherine  street  and  Hogans  Creek. 
The  total  estimated  quantity  of  material  to  rne 
removed  to  complete  the  work  to  be  done  is 
44,000  cu.  yds.  place  measurement  and  this 
amount  will  be  used  as  a  basis  in  canvassing 
bids.  The  area  which  it  is  proposed  to  dredge 
over  is  about  130  ft.  wide  at  the  upper  end, 
.gradually  widening  to  300  ft.  at  a  point  about 
900  ft.  below  theupper  end.  At  tlie  latter 
point  it  suddenly  narrows  and  has  an  average 
width  of  about  40  ft.  for  the  remaining  dis- 
tance of  400  ft.  For  a  distance  of  400  ft.  from 
the  upper  end  the  rock  has  already  been  brok- 
en in  this  area  but  mav  require  further  break- 
ing. An  additional  portion  of  the  area,  about 
5,000  sq.  yds.,  has  been  dredged  to  a  depth  of 
21  ft.  and  a  further  portion,  about  4,000  sq. 
yds.  in  area,  has  been  dredged  to  a  depth  of 
19  ft.  The  depth  over  the  entire  area  will 
average  about  21  ft.  at  mean  low  water.  The 
depth  over  the  entire  area  will  average  about 
21  ft.  at  mean  low  water.  The  mean  range 
of  tide  is  0.8  ft.  The  rock  is  believed  to  con- 
sist of  a  moderately  soft  limestone  with  some 
clay  and  marl  mingled  with  it. 

4«Bids  are  asked  until  noon,  Sept.  7,  liy 
Capt.  Geo.  R.  Spalding,  U.  S.  Engineer,  Jack- 
sonville. Fla..  for  furnishing  material  and 
raising  and  building  training  walls,  dams  and 
shore  protection  in  St.  Johns  River,  Florida. 
The  work  to  be  done  includes  the  completion 
of  the  Mile  Point  Training  Wall  to  a  point 
about  6,000  ft.  above  Sherman  Point,  meas- 
ured on  the  arc  of  a  circle  of  4.730  ft.  radius; 
to  build  3,800  ft.  of  Brunswick  Island  Dam, 
from  Brunswick  Island  to  the  Island  in  the 
mouth  of  Clapboard  Creek,  lying  just  below 
Beacon  No.  6;  to  build  Shipyard  Training 
Wall  from  the  lower  end  of  LeBaron  Island, 
2,350  ft.  down  river,  towards  Fulton  and  in 
a  direction  approximately  parallel  to  Fulton 
cut;  to  revet  the  left  bank  of  the  River  at 
the  mouth  of  Clapboard  Creek  for  a  distance 
of  500  ft.  downstream  and  800  ft.  upstream 
from  Beacon  No.  6;  and  to  revet  the  river 
bank,  at  Isle  of  Content  in  the  mouth  of 
Browns  Creek,  for  a  distance  of  500  ft.  along 
the  Island  and  100  ft.  upstream  and  100  ft. 
downstream  from  the  Island.  The  Mile  Point 


Training  Wall  will  be  built  up  throughout  the  _ 
6,000  ft.  of  wall  to  a  height  of  mean  low  ^ 
water,  by  depositing  oyster  shell  in  such  a 
manner  as  to  form  a  solid  wall  of  shell,  hav- 
ing a  width  of  crest  of  about  10  ft.  at  mean 
luw  water,  tlie  side  slopes  to  be  those  that  the 
material  naturally  assumes.  Upon  this  wall 
of  shell,  first  class  stone  will  be  placed  in 
such  a  manner  as  to  build  the  wall  up  to  a 
height  of  5  ft.  above  mean  low  water.  The 
Brunswick  Island  Dam  will  be  constructed  as 
follows :  First,  a  brush  fascine  mattress, 
varying  in  width  with  the  depth  of  water, 
will  be  sunk  and  ballasted  immediately  by  a 
layer  of  second  class  stone,  at  least  1  ft. 
thick.  Upon  this  foundation  a  solid  wall  of 
second  class  stone  will  be  constructed  to  a 
height  of  mean  low  water,  in  such  a  manner 
that  the  crest  at  mean  low  water  will  be 
about  8  ft.  wide.  Upon  this  wall,  first  class 
stone  will  be  placed  so  as  to  bring  the  wall 
.  to  a  height  of  4  ft.  above  mean  low  water. 
Shipyard  Training  Wall  will  be  constructed 
as  follows:  For  the  first  1,750  ft.  below 
LeBaron  Island,  the  construction  will  be  en- 
tirely similar  to  that  of  the  Brunswick  Island 
Dam.  For  the  remaining  600  ft.  after  the 
mattress  is  laid  and  ballasted,  as  described 
for  the  Brunswick  Island  Dam,  a  solid  wall 
of  oyster  shell  will  be  constructed  on  this 
foundation  to  a  height  of  mean  low  water, 
in  such  a  manner  that  the  width  of  crest  at 
mean  low  water  will  be  about  8  ft.  and  the 
slope  that  which  the  material  naturally  as- 
sumes. Upon  this  wall  first  class  stone  will 
be  placed  to  a  height  of  4  ft.  above  mean 
low  water.  It  may  be  required  to  revet  the 
shell  wall  along  the  channel  side  on  both, 
the  Mile  Point  Training  Wall  and  Shipyard 
Training  Wall  with  1  ft.  or  more  of  second 
class  stone.  It  is  expected  to  do  this  revet- 
ment work  only  where  wash  makes  it_  ap- 
parent to  the  contracting  officer  that  it  is 
necessary  and  the  length  of  walls  to  be  thus 
revetted  cannot  be  stated.  The  bank  pro- 
tection required  will  be  constructed  as  fol- 
lows :  First,  a  brush  fascine  mattress  about 
40  ft.  wide,  but  varying  somewhat  according 
to  the  slope  of  the  bank,  will  be  laid  so 
that  the  upper  edge  shall  extend  inshore 
about  7  ft.  from  the  edge  of  the  bank  and  the 
mattress  turn  at  the  edge  of  the  bank  and 
lie  closely  to  the  bank  to  the  bed  of  the 
stream.  "At  the  toe  of  the  mattress  three 
extra  fascines  will  be  securely  sewed  into 
the  mattress  with  wire,  first  two  fascines 
close  together  and  then  one  on  top  of  these 
two  so  as  to  form  stop  for  the  stone  cover- 
ing. On  the  mattress  so  laid  will  be  placed 
a  layer  of  second  class  stone.  2  ft.  thick,  and 
this  "covering  will  be  carried  to  the  point  of 
mean  low  water.  Above  this  point  the  cov- 
ering will  be  of  first  class  stone  and  will  be 
carrted  to  a  height  of  about  4  ft.  above  mean 
low  water.  The  approximate  quantities  are  as 
follows:  Mattress.  24.100  sq.  yds.;  oyster 
shells.  53,600  cu.  yds.;  first  class  stone.  19,0-50 
tons;    second   class   stone,    14.500  cu.   yds. 

Georgia. 

•|«Col.  Dan  C.  Kingman,  U.  S.  Engineer, 
Savanah,  Ga.,  will  receive  bids  until  noon, 
Sept.  8,  for  dredging  in  Club  and  Plantation 
Creeks,   Ga. 

Illinois. 

^•Bids  will  be  received  until  2  p.  m.,  Sept. 
1,  by  Maj.  Charles  Keller,  U.  S.  Engineer, 
Rock  Island,  111.,  for  the  repair  of  dams  and 
shore  protections  between  Clayton  and  Du- 
buque, la. ;  between  Rock  Island  and  Bur- 
lington, la.,  and  Hannibal,  Mo.;  between 
Clarksville,  Mo.,  and  the  Illinois  River  mouth. 

The  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111.,  at  $102,480,  was  the  low  bidder 
Aug.'  8  for  dredging  and  rock  excavation  in 
the  Chicago  River.  Bids  for  the  work  were 
opened  at  the  U.  S.  Engineer's  Office  at 
Chicago. 

Massachusetts. 

•J'Bids  will  be  received  until  noon,  Sept.  1, 
bv  Department  of  Streets,  Boston.  Mass.,  for 
furnishing  and  delivering  and  erecting  two 
steam  turbine  driven  centrifugal  pumps  for 
tlie   Calf   Pasture  pumping  station. 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 


August   17.   1910. 


ENGINEERING-CONTRACTING 


41 


^Bids  will  be  received  by  B.  Lcighton  Beal, 
Secretary  of  the  Boston  Transit  Commission, 
Boston.  Mass.,  for  the  construction  of  Sec- 
tion '2,  Beacon  Hill  tunnel,  for  the  Cambridge 
connection  including  a  three  platform  station 
located  under  a  portion  of  the  existing  park 
street  subway  station  and  Boston  Common. 

Coleman  Bros.,  1  Marginal  St.,  Chelsea, 
Mass.,  have  been  awarded  a  contract  for  the 
construction  of  an  underground  conduit  sys- 
tem for  electrical  conductors  at  the  navy  yard, 
Boston,  Mass.,  for  $4,ToO.  Bids  were  "opened 
July  23. 

Nebraska. 

Burdette  Boyers  of  Seward,  Ncbr.,  has  been 
granted  permission  by  the  state  engineer  for 
an  appropriation  of  water  from  the  Blue 
River  for  the  purpose  of  operating  an  elec- 
tric power  plant.  He  proposes  to  begin  work 
immediately  and  to  expend  $60,000  to  $80,000 
for  the  construction  of  two  dams  and  power 
plants  to  be  operated  together.  It  is  his 
intention  to  supply  electric  power  and  light 
to  the  cities  of  Milford,  Seward,  Beaver 
Crossing  and  perhaps  David  City.  Mr. 
Koyers  now  operates  a  flour  mill  at  Seward. 
His  plans  call  for  the  building  of  a  dam  16 
ft.  high  about  3%  miles  below  Milford  on 
the  Blue  river  and  another  dam  22  ft.  high 
below  the  junction  of  the  Blue  and  the  West 
r.lue. 

New  York. 

^William  ^^'ill^ams,  Commissioner  of  Im- 
nugration,  Ellis  Island,  N.  Y.  H.,  will  receive 
bids  until  2 :30  p.  m.,  August  18,  for  dredg- 
ing in  northeast  channel  entrance  channel 
and  ferrv  basin  at  the  U.  S.  Immigration 
Station,   Ellis  Island,  N.  Y.  H. 

•J«Bids  will  be  received  until  noon,  August 
2"].  by  R.  M.  Schotield.  Depot  Quartermaster, 
-\rmy  Bldg.,  Xew  York  City,  for  two  loco- 
motives. 

•{•Bids  will  be  received  by  Wendel  L.  Simp- 
son. Maj.  U.  S.  Army,  Commissary  Purchas- 
ing Officer,  Panama  Railroad,  21  State  St., 
New  York  City,  for  furnishing  under  Pana- 
ma R.  R.  circular  P.  800:  200  carriage 
bolts,  200  flat  head  bolts,  500  bars  round  iron, 
2-j  bars  angle  iron,  600  square  head  bolts,  500 
spring  cotters,  12  14-inch  bastard  files,  3,000 
galvanized  tinners'  rivets,  100  pounds  poultry 
netting,  staples,  12  4-inch  galvanized  elbows, 
24  galvanized  bushings,  18  flanged  unions,  200 
feet  %-inch  wrought  iron  pipe,  48  pairs  loose 
pins,  brass  butts.  300  galvanized  axle  pulleys, 
4*0  sheets  emery  cloth  and  75  cross  bronze 
screws. 

•J«Bids  will  be  received  until  noon,  August 
22.  by  Commissioner  of  Docks,  Department  of 
Dock's  and  Ferries,  Borough  of  Manhattan, 
New  York  city,  for  furnishing  all  the  labor 
and  material  for  constructing  under  contract 
No.  1192,  the  exterior  pier  with  appurtenances 
at  the  mouth  of  Whale  Creek.  Newton  Creek, 
Borough  of   Brooklyn. 

4«Bids  will  be  received  by  the  Commis- 
sioner of  Docks,  Department  of  Docks  and 
Ferries,  Borough  of  Manhattan,  New  \  ork 
city,  for  the  contract  No.  1220,  for  furnish- 
ing all  the  labor  and  materials  required  for 
the  preparing  for  and  extending  the  pier  at 
the  foot  of  W.  134th  St.,  North  River  in 
Borough  of  Manhattan,  known  as  Pier  124, 
North  River,  and  for  furnishing  and  deposit- 
ing cobble  and  riprap  thereat. 

^4"Bids  will  be  received  by  the  Fire  Com- 
missioner. R.  Waldo,  Fire  Department,  157 
and  159  East  67th  St.,  Borough  of  Manhattan, 
until  10:30  a.  m..  August  24,  for  furnishmg 
and  delivering  rubber  tires  for  use  at  the 
repair  shops  in  the  Boroughs  of  Manhattan, 
the  Bronx  and  Richmond  and  the  Boroughs 
of  Brooklvn  and  Queens. 

A.  W.  Adams,  Ghaumont,  N.  Y.,  at  70  cts. 


per  ton,  was  the  only  bidder,  .\ug.  8,  for  fur- 
nishing Capt.  W.  L.  Guthrie,  U.  S.  Engineers, 
Oswego,  N.  Y.,  with  75,000  tons  riprap  stone 
for  use  at  Oswego  Harbor. 

Bids  were  opened  Aug.  8  by  the  Department 
of  Docks  and  Ferries,  New  York  City,  for  fur- 
nishing in  place  25,000  cu.  yds.  of  riprap, 
O'Brien  Bros.,  Inc.,  .54  Smith  St.,  New  York 
City,  at  30  cts.  per  cu.  yd.,  being  the  probable 
contractors. 

R.  G.  Packard  Co.,  130  Pearl  St.,  New  York 
City,  at  12  8-9  cts.  per  cu.  yd.,  was  the' low 
bidder  for  dredging  200,000  cu.  yds.  of  mate- 
rial for  the  North  River,  at  New  York  City. 
Bids  for  this  work  were  opened  Aug.  8  by 
the  Department  of  Docks  and  Ferries,  New 
York  City. 

John  and  Joseph  McSpirit.  118  Wayne  St., 
Jersey  City,  N.  J.,  have  been  awarded  the 
contract  at  $3.25  per  cu.  yd.,  for  removing 
from  12,000  to  24,000  cu.  yds.  of  marl,  gravel, 
rock,  hardpan  and  the  boulders  from  the 
.•\rthur  Kill  in  New  York  and  New  Jersey 
for  the  U.  S.  Government.  Bids  for  the 
work  were  opened  July  22  at  the  office  of 
the  U.   S.   Engineer  in   New  York  City. 

Oregon. 

Petitions  are  being  circulated  in  the  city 
of  Portland,  Ore.,  calling  for  the  taking  of 
a  vote  at  the  November  election  on  the  ques- 
tion of  securing  municipal  wharves.  The 
measure,  on  which  it  is  proposed  to  vote, 
provides  for  the  issuance  of  $2,500,000  of 
bonds,  for  the  improvement  of  the  water 
and  harbor  front  of  the  city  of  Portland, 
for  the  acquirement,  construction,  mainte- 
nance and  operation  of  public  docks,  of  lands 
for   the   same. 

The  St.  Johns  Shipbuilding  Co.  of  Port- 
land, Ore.,  has  been  awarded  a  contract  by 
the  Standard-American  Dredging  Co.,  of  San 
Francisco,  Cal.,  for  the  construction  of  the 
hull  and  house  of  a  dredger  to  be  used  at 
Honolulu.  The  machinery  is  to  be  installed 
there.  Work  has  been  commenced  and  will 
be  finished  so  that  the  craft  can  be  towed 
to  the  scene  of  operations  in  the  fall.  It 
will  have  a  length  of  140  ft.  and  beam  of 
40  ft. 

Pennsylvania. 

•J"Bids  will  be  received  by  H.  C.  Newcomer, 
Lieut.  Col.  U.  S.  Engineers,  Pittsburg,  Pa., 
until  noon,  Sept.  8,  for  the  construction  of 
lock  and  dam  No.  7  in  the  Ohio  river  at 
Midland,    Pa. 

Texas. 

A  bill  has  been  introdi:ced  in  the  State 
Legislature  authorizing  Galveston  county  to 
build  and  own  a  combination  roadway  and 
bridge  across  Galveston  bay  to  connect  the 
island  with  the  mainland.  Under  this  act 
the  roads  of  the  county  will  be  connected 
with  this  roadway  and  the  county  will  issue 
bonds  at  a  rate  of  interest  not  to  exceed 
6  per  cent  for  its  construction.  In  order  that 
the  ground  upon  which  to  build  the  causeway 
may  be  secured,  the  act  carries  provisions  for 
the  establishment  of  a  three-mile  limit,  con- 
demnation proceedings  and  securing  a  ri,ght 
of  way  and  authorizes  all  corporations  con- 
tracting for  the  right  of  way  upon  the  struc- 
ture to  issue  bonds  therefor  under  the  rules 
of  the  railroad  commission.  This  is  the  first 
bill  resulting  from  the  action  of  Governor 
Campbell  in  recommending  to  the  legislature 
the  amendment  of  the  acts  of  the  last  regu- 
lar session  providing  for  the  construction  of 
causeways  by  counties  through  the  issuance 
of  bonds,  and  describing  the  methods  by, 
which  the  grounds  for  the  same  shall  be 
secured. 


Vermont. 

Joseph  Long  &  Co.,  Leominster,  Mass.,  has 
been  awarded  the  contract  at  $43,280  for 
changing  river  bed  and  opening  street  at  back 
of  blocks  on  Main  St.,  for  the  city  of  Barre, 
Vt.  Bids  for  this  work  were  opened  Aug.  11. 
The  contract  includes  18,000  cu.  yds.  earth 
excavation,  .3,000  cu.  yds.  rock  excavation, 
2,500  cu.  yds.  dry  rubble  masonry  wall,  300  cu. 
yds.  rubble  wall  laid  in  mortar,' 1,300  cu.  yds. 
riprap  in  bottom  of  channel,  900  cu.  yds.  of 
culvert  work,  200  sq.  yds.  pavement,  laying  400 
ft.  24  in.  sewer  tile  and  300  ft.  8  in.  tile,  and 
30,000  cu.  yds.  refilling  for  old  river  bed. 
George  A.  Reed  is  City  Engineer  and  will 
have  charge  of  the  work. 

Virginia. 

The  City  Council  of  Norfolk,  Va.,  has  di- 
rected the  City  Engineer  to  prepare  plans 
and  obtain  an  estimate  for  the  construction 
of  a  wharf  and  warehouse  at  the  western 
end  of  Main  St.  along  the  northern  line 
of  the  prolongation  of  the  street  to  the  Port 
Warden's    line. 

Washington. 

The  Municipal  Dock  Connnittee  of  the  City 
of  Tacoma,  Wash.,  is  taking  steps  to  secure 
a  site  on  which  to  erect  a  municipal  dock 
1,.500   ft.    long  and   three   stories   high. 

The  City  of  Olympia,  Wash.,  opened  bids 
Aug.  17,  for  making  the  Carlyon  fill.  The 
improvement  district  contains  an  area  of 
about  19  or  20  blocks  north  of  Third  street 
to  the  line  midway  between  C  and  D  streets, 
and  between  Water  and  Jeflterson  Sts.  The 
tide  lands  will  be  filled  to  .5  ft.  above  city 
datum.     The  cost   is  estimated  at  $102,297.20. 

West  Virginia. 

•{•Bids  will  be  received  until  noon,  Sept.  8, 
by  Lieut.  Col.  H.  C.  Newcomber,  U.  S.  Engi- 
neer, Pittsburg,  Pa.,  for  constructing  lock 
and  dam  No.  9  in  the  Ohio  River  at  New 
Cumberland.  W.  Va. 

Wisconsin. 

•|«Bids  will  be  received  until  August  25  by 
City  Clerk,  Decatur,  Wis.,  for  surface  con- 
densing equipment  for  the  Decatur  Munici- 
pal Lighting  plant.  Complete  linformation 
may  be  obtained  from  D.  W.  Mead,  Consult- 
ing Engineer,  Madison,  Wis. 

•*»Bids  will  be  received  until  noon,  Sept. 
12,  by  Maj.  Charles  S.  Bromwell,  U.  S.  En- 
gineer, Milwaukee,  Wis.,  for  the  building  of 
reinforced  concrete  caissons  and  pile  pier, 
removing  old  pier  and  dredging  at  Racine 
Harbor. 

Preliminary  work  for  the  hydro-electric 
development,  to  be  constructed  at  Prairie 
Du  Sac,  Wis.,  is  under  way.  The  work  is 
under  the  direction  of  B.  G.  Walter  of  Madi- 
son, Wis.,  a  civil  engineer  who  several  weeks 
ago  superintended  the  work  of  surveying  for 
the  extension  of  the  railroad  to  the  dam  site. 

Canada. 

The  Board  of  Works  of  Toronto,  Ont.,  has 
adopted  a  motion  favoring  the  submitting  of 
a  by-law  to  raise  $500,000  for  the  Ashbridge's 
Bay  improvement.  The  work  contemplated 
will  provide  needed  harbor  and  docking  facili- 
ties on  the  east  side  of  Toronto  Bay,  and  will 
convert  the  marsh  into  factory  sites  with  the 
material  removed  in  providing  the  required 
depth  of  water. 

The  Imperial  Car,  Shipbuilding  &  Drydock 
Co.,  Ltd.,  is  now  perfectmg  plans  for  the 
construction  of  a  drydock  and  shipbuilding 
plant  in  North  Vancouver.  Aside  from  the 
drydock;  the  company  will  have  a  steel  plant 
and  car  shops,  where  a  new  form  of  all-steel 
passenger  coach  will  be  built.  Archibald  Alli- 
son, Vancouver,  B.  C,  is  interested. 


BRIDGES         AND         BUILDINGS 


Arkansas. 


tracts  for  the  construction  of  tw6  bent 
bridges  of  150  ft.  each  at  $2.20  per 
ft.  and  one  pile  bridge  across  Macon  Lake 
about  300  ft.   long  for  $3.75  per   ft.     Several 


companies  have  been  requested  to  furnish  es- 

■The  County  Court  of  Chicot  Countv,  Ark.,       ft.  and  one  pile  bridge  across  Macon     Lake      j'-^f  =  ^^l  the  construction  of  a  160-ft.  steel 
at  Lake  Village,  has   been   awarded  the  con-       about  300  ft.   long  for  $3.75  per   ft.     Several       bridge  with  concrete  approaches  to  be  erected 

Items  marked  thus  4*  indicate  woiK  now  open  for  bids. 
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across  Big  Yard  Bayou  on  the  Lake  Village- 
Luna  Road. 

California. 

4»Bids  will  be  received  until  11  a.  ni.,  Au^ 
gust  •22,  by  Board  of  Santa  Clara  County  Su- 
pervisors at  San  Jose,  Cal.,  for  the  construc- 
tion of  a  reinforced  concrete  bridge  over  the 
gulch  near  the  Tevis  Place,  on  the  Dougher- 
ty Road.     Henry  A.  Ptister  is  Clerk. 

^•Board  of  "County  Supervisors,  Fresno, 
Cal.,  will  receive  bids  until  August  24,  for  the 
construction  of  the  proposed  bridge  on  the 
upper  Kings  River  on  Section  8-13-24.  The 
plans  call  for  a  410-ft,  structure  with  floor 
surface  width  of  18  ft.  of  reinforced  concrete. 
It  will  consist  of  one  150-ft.  steel  pan  and  two 
70-ft.  steel  spans  and  three  girders  each  40  ft. 
each  resting  on  five  concrete  abutments. 

City  Engineer  E.  M.  Capps,  San  Diego,  Cal., 
has  completed  designs  for  the  construction  of 
the  proposed  suspension  foot  bridge  to  cross 
a  canon  on  Spruce  St.,  between  Front  and 
Brant.  The  structure  will  be  450  ft.  long  and 
will  be  supported  by  two  heavy  chilled  steel 
cables  suspended  from  steel  towers.  The  cost 
of  the  improvement  will  be  equally  divided  be- 
tween the  property  owners  and  the  city, 

A  contract  has  been  awarded  to  Charles  W. 
Corbaley.  Wilcox  Bldg.,  Los  Angeles,  Cal.,  for 
the  erection  of  a  large  bridge  across  the  Santa 
Ana  River  between  Orange  and  Anaheim,  for 
the  Santa  Fe  Ry.  Co.  The  structure  will  be 
1,200  ft.  long  and  will  rest  on  concrete  piers 
and  abutments. 

A  contract  has  just  been  entered  into  by 
Sacramento  and  Yolo  Counties  and  the  North- 
ern Electric  and  the  Vallejo-Northern  Rys.  for 
a  bridge  at  M  St.,  to  be  strictly  modern  in 
every  detail  and  estimated  to  cost  $380,000,  of 
which  amount  Yolo  County  is  to  pay  $53,338 
and  Sacramento  County  $106,6f>6.  The  struc- 
ture will  be  between  Sacramento  and  Broderick 
and  will  accommodate  railroad  and  wagon 
traffic  and  pedestrians, 

.Advices  from  Yreka,  Calif.,  state  that  the 
contract  for  the  construction  of  the  Yreka 
Creek  bridge  has  been  awarded  to  Murray  El- 
well  Co..  at  $3,100.  The  structure  will  be  of 
steel  with  60  ft.  span,  16  ft.  roadway  w-ith 
7  ft.  walk  on  each  side.  The  abutments  will  be 
of  concrete  and  rest  on  bedrock.  Other  bid- 
ders for  the  work  were  as  follows :  The 
Western  Bridge  Co,,  $3,240;  Jenkins  &  Wells. 
$3,690;  G.  B:  Sa.xton,  $3,189;  C.  W.  Swain, 
$3,310. 

Colorado. 

The  Chica.go.  Burlington  &  Quincy  R.  R.  is 
planning  to  do  away  with  grade  crossings  on 
its  neyv  line  from  Greeley  to  Hudson,  thus 
necessitating  the  construction  of  a  viaduct 
over  the  L^nion  Pacific  tracks  east  of  LaSalle, 
Colo. 

Delaware. 

•I«Bids  will  be  received  by  the  Constructing 
Quartermaster.  Fort  Dupont,  Delaware  City, 
Del.,  until  11  a.  m.,  Sept.  6,  for  constructing 
brick  quartermaster's  work  shop  and  removing 
and  enlarging  frame  ordnance  shop  at  Fort 
Dupont. 

The  Levy  Court  at  Georgetown,  Del.,  has 
appropriated  an  additional  $1,000  toward  the 
erection  of  the  bridge  at  Bethel,  which  will 
be  the  finest  in  the  county  when  completed. 

District  of  Columbia. 

^Bids  will  be  received  until  August  25  by 
the  Department  of  Interior,  Washington, 
■D.  C,  for  the  installation  of  a  vacuum  heating 
system  in  the  Pension  Office  Building,  and  for 
the  construction  of  a  trench  in  connection 
therewith, 

Florida. 

^Bids    will    be    received    until    noon,    Sept. 

6,  by  William  Hays,  Acting  Secretary.  U.  S. 
Department  of  .'Agriculture,  Washin.gton,  D. 
C,  for  the  completion  of  a  reinforced  con- 
crete observatory  building  for  the  weather 
bureau,  U.  S.  Department  of  Agriculture, 
Sand  Key,  Fla. 

Georgia. 

^Bids  will  be  received  until  10  a,  m,.  Sept. 

7.  by  R.  V.  I^aDow,  Superintendent  of  Prisons, 
Department    of    Justice,    Washington,    D,    C, 

...,»-  Items 


for  furnishing  and  delivering  at  the  United 
States  penitentiary  at  Atlanta,  Ga.,  miscel- 
laneous cast  iron  and  steel  work  for  the  ad- 
ministration building  and  main  east  and  west 
cell  wings  of  the  United  States  Penitentiary 
at  .(Atlanta,  Ga. 

4"Bids  will  be  received  until  3  p.  m,,  Sept. 
15,  by  James  Kno.x  Taylor,  Supervising  .Archi- 
tect, Treasury  Department.  Washington,  D.  C, 
for  the  construction  including  plumbing,  gas 
piping,  heating  apparatus,  and  electric  con- 
duits and  wiring  of  the  United  States  Post 
Office   at    Waycross,    Ga. 

.-\t  the  last  meeting  of  the  County  Com- 
missioners at  Rome,  Ga.,  County  Engineer 
Booz  recommended  the  construction  of  new 
bridges  over  the  Etowah  River  from  Rome 
into  South  Rome  and  East  Rome  to  take  the 
place  of  the  present  steel  structures  which  are 
now  reported  to  be  unsafe.  The  estimated  _ 
cost  of  the  work  is  in  the  neighborhood  of 
$114,000. 

Illinois. 

Information  has  been  received  from  Spring- 
field to  the  efifect  that  the  contract  for  the 
construction  of  the  proposed  new  concrete 
bridge  over  the  Sangamon  River,  west  of 
Oak  Ridge  cemetery  and  at  the  north  of  Wal- 
nut St..  Springfield,  III,,  has  been  awarded 
to  Charles  A.  Weaver  &  Son,  Clayton,  for 
$7,205.  Other  bids  for  the  structure  were  as 
follows :  Garden  Callahan  Co,,  Chicago, 
$7,237.70;  Joseph  Klein.  Freeburg,  111., 
$7,652 :  Frank  Fitzsimmons,  Springfield, 
$10.382..50;  Concrete  Product  &  Material  Co., 
Springfield,  $7,667 ;  Miller,  Lawson  &  Egan, 
Springfield,  $10,-372, 

.\dvices  from  Paris,  111.,  state  that  the  com- 
missioners of  Edgar  Township  have  let  the 
contract  for  the  erection  of  a  new  steel  bridge 
across  Bruiletts  Creek  at  Tiff  Ford  east  of 
Horace.  The  new  structure  is  to  be  90  ft. 
in  length  with  concrete  abutments  and  a  16 
ft,  roadway.  The  cost  of  the  structure  is 
$3,774. 

The  State  Highway  Commissioner  has  fur- 
nished the  Supervisor  and  Highway  Commis- 
sioner of  Godfrey  Township,  111,,  with  plans 
and  estimates  for  the  construction  of  10  con- 
crete bridges  to  be  erected  over  streams  in 
that  township.  Half  the  cost,  which  is  $-5,000, 
will  be  borne  by  the  county  Board  Committee, 

.-Advices  from  Rock  Island,  111,,  state  that 
bids  will  be  received  at  once  by  the  City  for 
the  construction  of  two  new  bridges  over  the 
Rock  River  in  that  place  and  also  for  repaint- 
ing and  repairing  two  other  structures. 

The  contract  for  the  construction  of  the 
proposed  new  bridge  over  Covel  Creek  be- 
tween Fall  River  and  South  Ottawa  Town- 
ships, 111.,  was  awarded  to  the  Decatur  Bridge 
Co,,  for  $3,256.  H.  S.  Wetherell,  Chicago,  111,, 
bid  $3,698  for  the  work.  The  new  structure 
will  be  of  steel. 

A  contract  has  been  awarded  Oscar  Quinn, 
General  Contractor  of  Marseilles.  111.,  for  the 
construction  of  a  16-ft.  span  concrete  bridge 
in  Rutland  Township,  for  $825. 

Indiana. 

^Commissioners  of  Marion  County  will  re- 
ceive bids  at  Indianapolis,  Ind.,  until  10  a,  m,, 
August  25,  for  the  following  work :  Culvert 
on  Fall  Creek  and  Mud  creek  gravel  road 
in  the  northeast  quarter  of  Section  2-16-4, 
Lawrence  township.  Culvert  on  Fall  creek  and 
Mud  creek  gravel  road,  in  northwest  quarter 
of  Section  3-16-4,  Lawrence  township.  Cul- 
vert on  Fall  creek  and  Mud  creek  gravel  road, 
in  northwest  quarter  of  Section  31-17-5,  Law- 
rence township.  Culvert  on  Fall  creek  and 
Mud  creek  gravel  road,  in  northwest  quarter 
of  section  .30-17-5  Lawrence  township.  Cul- 
vert on  highway  running  east  and  west  on 
north  line  of  the  southwest  quarter  of  Section 
-33-17-2.  Pike  township.  Culvert  on  the 
^Madison  free  gravel  road,  1,000  feet  north  of 
the  south  line  of  the  southwest  quarter  of 
Section  24-15-3,  Center  township.  Two  (2) 
culverts  near  the  corner  of  Sections  10,  11,  14 
and  15,  14,  2.  Decatur  township.  .Mbert 
Sahm,  Auditor. 

^County  Commissioners  will  receive  bids 
at  Bloomfield,  Ind,.  until  Sept.  5,  for  remodel- 
ing heating  plant  in  court  house ;  new  plant  in 


jail.  Plans  with  auditor  or  H.  L.  Bass,  Archi- 
tect, Indianapolis,  Ind.,  P.  M.  Cook  is  Audi- 
tor. 

A  representative  committee  of  Rockville, 
Ind.,  has  taken  up  with  the  County  Commis- 
sioners, the  matter  of  constructing  a  new 
bridge  across  the  Big  Racoon  River  at  Thorp 
Ford. 

The  bid  of  $1,220  by  the  Vincennes  Bridge 
Co,,  for  the  construction  of  the  proposed 
bridge  across  Billey  Creek  near  Wesley  Chapel 
has  been  taken  under  advisement  by  the 
County  Commissioners  at  Brazil,  Ind. 

City  Council  of  South  Bend.  Ind.,  has  pass- 
ed a  resolution  and  will  submit  same  to  the 
County  Commissioners  at  the  next  meeting 
providing  for  the  construction  of  a  new 
bridge  across  the  St.  Joseph  River  at  St. 
Joseph  St,  The  proposed  structure  will  con- 
nect North  and  South  St,  Joseph  Sts.  and 
will  be  built  to  admit  traction  service. 

The  LaFayette  Engineering  Co.,  LaFayette, 
Ind.,  has  been  awarded  a  contract  by  the 
county  commissioners  at  Fowler,  Ind,,  for  the 
construction  of  a  bridge  over  Mud  Pine  at 
Chase.  Ind,,  for  $1,148.  Bids  were  opened 
Aug,  8. 

Iowa. 

The  County  Commissioners  have  issued 
bridge  bonds  to  the  amount  of  $50,000  to  de- 
fray the  cost  of  bridge  construction  in  Lee 
County,   la. 

The  Board  of  County  Supervisors  at  Clin- 
ton, la,,  are  now  considering  the  construction 
of  a  new  bridge  across  Deep  Creek,  near  Seth 
Collins  and  repairs  on  the  Wapsipinnicon  and 
other  structures. 

Kansas. 

The  Commissioners  of  Cowley  County  at  a 
recent  meeting  at  Winfield,  Kan.,  decided  to 
let  the  contract  for  the  construction  of  the 
proposed  new  bridge  across  the  .Arkansas 
River  11  miles  southwest  of  that  citv.  The 
estimated  cost  of  the  work  is  $4,000,  $1,400  of 
which  has  been  raised  by  private  subscrip- 
tion. 

Advices  from  Dodge  City,  Kan.,  state  that 
Board  of  County  Commissioners  and  a  bridge 
engineer  have  located  sites  in  Ford  and 
Bucklin  Townships  preparatory  to  the  con- 
struction of  two  concrete  bridges  therein. 

.At  the  November  election  the  county  of 
Sedgwick,  Kansas,  will  vote  on  erecting  a  new 
steel  and  concrete  bridge  across  the  river  at 
13th  St.,  Wichita,  Kan.,  estimated  to  cost 
$20,000.  The  structure  as  proposed  will  be 
400  or  500  ft.  long  and  will  be  16  ft.  wide. 

Louisiana. 

^Bids  will  be  received  until  noon.  Sept.  14, 
for  the  alterations  and  additions  to  the  2- 
story  brick  court  house  at  Thibodaux,  La., 
according  to  plans  and  specifications  and  con- 
ditions for  estimating  which  can  be  obtained 
at  the  office  of  Favrot  &  Livaudais,  Ltd., 
Architects,  No,  839  Gravier  St.,  New  Orleans, 
La. 

Maine. 

^Bids  will  be  received  by  the  Van  Buren 
St.  Leonards  International  Bridge  Commis- 
sion at  the  office  of  State  Commissioner  of 
Highways.  Augusta,  Me.,  until  noon.  Sept,  9, 
for  the  necessary  labor  and  material  for  the 
construction  of  a  highway  bridge  over  the 
.St.  Johns  River  between  Van  Buren,  Me.,  and 
St,  Leonards,  N.  B.  The  structure  will  be 
762  ft,  long  between  the  backwalls  and  will 
include  about  2,200  cu.  yds.  of  masonry.  E. 
E.  Greenwood,   Skowhegan,  Me.,  is  Engineer. 

Maryland. 

The  Commissioners  of  Garrett  County, 
Maryland,  according  to  advices  from  Oak- 
land, have  decided  to  erect  two  wrought  iron 
bridges  both  to  span  the  north  branch  of 
the  Potomac  River  one  at  the  Dobbin  and 
one  at  Wilson  in  the  eastern  end  of  the  coun- 
ty, on  the  line  of  the  Western  Maryland  R.  R. 

The  Board  of  County  Supervisors,  accord- 
ing to  advices  from  Frederick.  Md„  have 
awarded  the  contract  for  the  construction  of 
an  iron  bridge  across  the  Monocacy  River  at 
Biggs   Ford   on   the   Walkersville-Emmitsburg 
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pike  to  the  York  Bridge   Co.,   York    Pa.    for 
$5,.j05. 

Massachusetts. 

•{•Department  of  Public  Buildings,  Boston, 
Mass.,  will  receive  bids  until  noon,  .\ugust 
•22,  for  reconstructing  the  Curtis  Hall  Build- 
ing. 

Bids  were  opened  by  the  Committee  on 
Bridges  for  the  construction  of  a  new  bridge 
across  the  Chicopee  River  at  Three  Rivers, 
Mass..  and  as  the  lowest  was  far  in  excess 
of  the  appropriation  they  decided  to  take  the 
matter  up  at  the  next  meeting.  The  bidders 
v.'ere  as  follows :  W.  N.  Flynt  Granite  Co., 
of  Monson,  for  all  granite  construction, 
$27.a71;  concrete,  granite  face.  $23,300;  John 
Donahue  of  Springfield,  all  granite,  $28,500; 
concrete,  granite  face,  $24,500 ;  Daniel  O'Con- 
nell's  Sons  of  Holyoke,  all  granite.  $30,800; 
concrete,  granite  face.  $23.3So, 

The  Park  Board  of  Fall  River,  Mass.,  has 
taken  the  matter  of  constructing  a  bridge  over 
the  railroad  at  South  Park  into  considera- 
tion. The  railroad  company  has  offered  to 
pay  one-half  the  cost  of  the  bridge  and  ap- 
proaches and  the  board  has  $15,000  available 
for  the  purpose.  Work  will  be  started  on  the 
structure,  for  which  plans  were  made  some 
time  ago,  as  soon  as  a  written  agreement  is 
drawn   up. 

Minnesota. 

The  contract  for  the  construction  of  a  new 
bridge  across  the  slough  half  a  mile  east 
of  Ash  Creek,  Minn.,  has  been  let  by  the 
Town  Board  to  the  Hewett  Bridge  Co.,  Min- 
neapolis,  Minn.,   the   lowest  bidders. 

The  contract  for  the  construction  of  the 
new  bridge  at  Norton's  ford  near  tuverne. 
Minn.,  has  been  awarded  by  the  township 
commissioners  to  P.  N.  Gillham,  Luverne, 
Minn.,  at  $4,000.  The  structure  Will  be  of 
concrete  and  steel  with  80-ft.  span  and  50-ft. 
approaches.  He  was  also  awarded  the  con- 
tract for  building  a  20-ft.  concrete  bridge  on 
the  same  road  west  of  the  large  bridge. 

Engineer  of  State  Highways.  George  W. 
Cooley,  after  an  inspection  of  bridges  through- 
out ^linnesoata  announces  that  $50,000  a  year 
is  needed  to  keep  bridges  in  good  repair. 

At  an  assembly  meeting  held  recently  in 
St.  Paul,  Minn.,  the  proposition  to  con.struct 
a  bridge  across  the  Mississippi  River  at  Min- 
nesota .St.  was  voted  down  and  the  matter 
will  be  postponed   indefinitely. 

Missouri. 

^Bids  will  be  received  at  the  oiifice  of 
George  S.  Miller,  Highway  Engineer,  Noda- 
way County,  Mo.,  at  Marysville,  until  2  p. 
m.,  Aug.  18,  for  the  construction  of  28  bridges 
in  Grant.  Green.  Hughes,  Independence,  Lin- 
coln, Polk.  Union,  White  Cloud.  Washington. 
Monroe,    Hopkins   and    Union    Townships. 

City  Council  of  St.  Joseph,  Mo.,  is  to  take 
up  with  the  railroads,  the  matter  of  con- 
structing a  new  viaduct  on  South  Dixon  St., 
from  Olive  to  Monterey  Sts.  The  cost  of 
the  structure  as  recommended  bv  engineers, 
would  be  between  $750,000  and  $1,000,000. 

\\'iniam  P.  Carmichael  Co.,  Fullerton  Bldg., 
St.  Louis,  Mo.,  has  been  awarded  the  contract 
for  the  construction  of  a  new  reinforced  con- 
crete factory  building  for  the  Dalton  Adding 
^L^chine  Co.,  at  Poplar  Bluff.  Mo.  The  build- 
ing will  be  45  ft.  by  400  ft.;  two  stories  in 
height,  and  will  be  of  reinforced  concrete 
skeleton  with  brick  curtain  walls. 

A  special  election  is  to  be  held  soon  in 
Hannibal,  Mo.,  to  vote  on  issuing  $20,000 
of  bonds  for  the  construction  of  repairs  to 
the  number  of  bridges  and  culverts  recent- 
ly damaged  by  storms. 

The  Raymond  Concrete  Pile  Co.,  of  New 
York  and  Chicago,  has  been  awarded  the 
contract  for  placing  L021  Raymond  con- 
crete piles  in  the  foundations  of  the  piers  for 
the  King's  Highway  viaduct  at  St.  Louis,  Mo. 

Bids  have  been  opened  by  the  County  Court 
at  Carthage  for  the  construction  of  six  new 
bridges  to  be  built  in  different  parts  of  the 
county.  The  bidders  were  as  follows :  The 
Wichita  Construction  Co.  of  Wichita,  Kans. ; 
The  Monarch  Engineering  Co.,  of  Falls  City, 
Neb. :  The  Massillon  Bridge  Co..  of  Massillon, 


O. ;  The  Illinois  Steel  Bridge  Co.,  of  Jackson- 
ville, 111.;  The  Kansas  City  Bridge  Co.,  of 
Kansas  City ;  The  'V'incennes  Bridge  Co.,  of 
Vincennes,  Ind.  ;  The  Empire  Bridge  Co.,  of 
Falls  City,  Neb.;  The  Western  Bridge  Co., 
of  Harrisonville,  Mo. ;  The  Canton  Bridge 
Co.,  of  Canton,  O. 

Montana. 

•{•The  Board  of  County  Connnissioners. 
Great  P'alls,  Mont.,  will  receive  bids  until 
Aug.  18,  for  grading  of  five  approaches  to 
steel  bridges  to  be  installed  within  a  short 
time. 

Nebraska, 

Work  has  been  started  bv  Ralph  A.  Duff, 
Nebraska  City,  Ncbr.,  and  T.  H.  Pollock  of 
Plattsmouth,  on  the  construction  of  the  pro- 
posed 3-span  steel  bridge  across  the  Platte 
River  at  Oreapolis,  a  railroad  crossing  near 
Plattsmouth.  The  piling  will  be  driven  down 
40  ft.  and  it  is  estimated  that  the  cost  of  the 
structure  will  be  in  the  neighborhood  of 
$20,000. 

The  County  Board  of  Supervisors,  Kearney, 
Nebr.,  have  been  petitioned  by  W.  F.  Vest 
and  32  others  to  construct  a  bridge  between 
Sections  3  and  4-11-16;  the  petition  was  re- 
ferred to  the  committee  of  bridges. 

The  Standard  Bridge  Co.,  according  to 
the  announcement  made  in  Omaha,  Nebr.,  has 
been  awarded  the  contract  for  the  county 
bridge  work  during  the  ensuing  year. 

New  Jersey. 

Active  steps  are  to  be  taken  by  the  City 
Council  to  have  the  railroad  replace  the 
trestle  at  ,Amboy  Ave.,  with  a  bridge  as  the 
present  structure  is  an  obstruction  to  traffic, 
in  Elizabeth,  N.  J. 

New  York. 

•{•Bids  w'ill  be  received  until  2  :.30  p.  m., 
Aug.  23.  by  William  Williams.  Commissioner 
of  Immigration,  Ellis  Island,  N.  Y.  H.,  for 
the  removal  of  buildings  designated  portable 
pavilions  of  temporary  barracks  at  the  L'.  S. 
Immigration  station,  Ellis  Island,  N.  Y.  FI. 

^Bids  will  be  received  until  10 :30  a.  m., 
.''lugust  25,  by  R.  Waldo,  Fire  Commissioner, 
157-159  East  67th  St.,  New  York  City,  for 
furnishing  all  the  labor  and  material  necessary 
for  repairs  and  replacements  to  building  of 
engine  company  138,  located  at  175  Norman 
Ave.     Green   point. 

•{•Bids  will  be  received  until  2  p.  m.,  .Aug- 
ust 18,  by  Kingsley,  L.  Martin,  Commissioner 
of  Bridges,  1321  Park  Row,  New  York  City, 
for  paving  temporary  roadways  on  the  Man- 
hattan and  Brooklyn  terminals  or  the  Manhat- 
tan bridge  over  the  East  River  between  the 
boroughs   of   Brooklyn   and   Manhattan. 

Whitmore.  Rauber  &  Vicinus  of  South  Ave., 
Rochester,  N.  Y.,  have  been  awarded  a  con- 
tract by  the  Board  of  Contract  &  Supply  of 
Rochester,  N.  Y.,  for  the  construction  of  a 
reinforced  concrete  arch  bridge  across  the 
Genesee  River  at  Central  Ave.,  togther  with 
incidental  thereto  for  $151,017.  Bids  were 
opened  Aug.  10. 

The  following  bids  were  received  by  the 
Commissioner  of  Works,  John  Smith,  Oswego, 
N.  Y.,  for  the  construction  of  the  proposed 
new  low^er  bridge :  L'nitcd  States  Construc- 
tion Co.,  of  -Mbany,  $.94,700  for  the  job  com- 
plete, with  a  reduction  of  $3,000  if  piers  are 
not  finished  this  year:  Maximillian  P.  .Andel- 
finger,  Oswego,  $103,000 ;  Groton  Bridge  Co., 
$109,844,  $1650  to  be  deducted  if  piers  are 
not  completed  this  fall.  The  cost  of  the 
construction  of  the  new  bridge  will  be  ap- 
portioned as  follows:  The  county  will  pay 
one-third,  the  Lackawanna  R.  R.  Co.,  $2,500.; 
the  street  railway  company  about  $10,000,  and 
the  city  the  remainder. 

At  a  recent  election  held  at  Carlton,  N.  Y., 
the  proposition  to  construct  tw-o  bridges  over 
Oak  Orchard  Creek  was  voted  down. 

North  Carolina. 

^Bids  will  be  received  by  the  Camden  Fer- 
ry Co.,  Elizabeth  City,  N.  C.  for  supplying 
labor  and  material  for  the  construction  of  a 
Scherzer  rolling  lift  highway  bridge  and 
wooden    pile -approaches   to    same    across    the 


Pasquotank  River  at  Elizabeth  City.  The 
work  will  be  let  as  follows:  (1)  A  Scherzer 
Rolling  Lift  Bridge,  having  weight  of  ap- 
proximately sixty-two  tons  of  metal.  (2)  The 
wooden  approaches  to  same,  having  a  total 
length  of  527  feet,  with  the  necessary  piling, 
fenders,  etc.  About  260  piles  will  be  required, 
varying  in  length  from  20  to  70  feet,  possibly 
longer.  John  W.  Hayes,  Petersburg,  Va.,  is 
I'jigineer. 

North  Dakota. 
•{•Bids  will  be  received  by  the  Board  of 
County  Commissioners,  at  Mandan,  N.  Dak., 
until  10  a.  m.,  .•\ug.  18,  for  the  construction 
of  a  county  bridge  in  township  137,  range  80, 
bridge  to  be  80  ft.  steel  span  on  tubes  with 
32  ft.  approach  at  one  end  and  10  ft.  at  the 
other,  and  concrete  backing  and  wings.  H. 
11.   Harmon   is  County  Auditor. 

Ohio. 

•{•Director  of  Public  Service,  Springfield, 
O.,  will  receive  bids  until  noon,  August  20,  for 
the  necessary  labor  and  material  for  repaving 
High  St.  about  one  mile;  paving  west  Main 
St.  about  l'/4  mile;  paving  College  .'Vve.  about 
H  mile ;  for  the  construction  of  a  bridge  on  • 
East  High  St.,  estimated  to  cost  about  $18,000. 

The  village  of  Barberton,  O.,  has  awarded 
contracts  for  the  construction  of  a  viaduct 
over  the  Erie  R.  R.  tracks  at  Cornell  St..  to 
Edward  J.  Landor  of  Canton,  O.,  and  the 
Capitol  Construction  Co.,  of  Columbus,  O. 
The  former  receiving  the  work  of  constructing 
abutments,  wi'ng  walls  and  approaches  for  $44,- 
027  and  the  latter  for  the  steel  construction 
and  roadway  for  $7,345.  Bids  were  opened 
Aug.   8. 

Commissioners  of  Hamilton,  O..  have  under 
consideration  the  matter  of  building  a  new 
bridge  at  the  Grand  Boulevard.  No  definite 
action  has  yet  been  taken  but  it  is  thought 
that  the  old  foundation  will  be  torn  out  and 
a  new  one  built  to  take  its  place. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  the  proposed  new 
Fifth  St.  bridge  in  Zanesville.  O.,  Ijy  Engineer 
J.  A.  Stewart,  Cincinnati,  O.,  and  it  is  ex- 
pected that  after  a  thorough  examination, 
bids  for  the  work  will  be  called. 

State  Board  of  Public  Works  has  granted 
Board  of  County  Commissioners  permission 
to  construct  a  temporary  bridge  over  the 
canal  at  the  temporary  roadway  to  the  Jewish 
cemetery  and  Calvary  cemetery  in  Dayton.  O. 

The  County  Commissioners  at  Bowling 
Green,  O.,  'have  awarded  the  contract  for 
furnishing  the  necessary  material  and  labor 
for  the  construction  of  the  substructure  oi  a 
bridge  about  80  rods  south  of  the  northeast 
corner  of  Section  .36.  Bloom  Township,  Wood 
County,  to  B.  L.  Dennis  of  Dowling,  O,,  and 
to  the  Home  Engineering  &  Contracting  Co., 
of  Canton,  O..  for  the  superstructure  of  the 
same. 

Petitions  are  being  prepared  and  will  be 
circulated  for  the  construction  of  a  bridge 
across  the  Maumee  River  a  mile  above  De- 
fiance,  O. 

The  Advance  Construction  Co..  1244  Nor- 
wood Road,  Cleveland,  O..  has  been  awarded 
a  contract  by  the  county  commissio;icrs  at 
Cleveland  for  the  construction  of  jetties  as 
per  report  No.  2679,  Jetties.  Chagrin  River  at 
Gates  Mills  Bridge,  Mayfield  Township.  Bids 
were  opened  .-Xug.   10. 

The  contract  for  the  repair  of  the  Taylor 
Creek  culvert  was  awarded  to  John  B.  Mc- 
Lane  for  $6,810  by  the  city  of  Cincinnati,  O. 

County  Commissioners  have  let  the  contract 
for  repairing  the  large  bridge  over  the 
Cuyahoga  River  and  the  canal  at  Peninsula, 
O.,  to  the  Home  Engineering  and  Contracting 
Co.,  Canton,  O.,  for  $1,688. 

A  new  bridge,  according  to  information 
received  from  Jefferson.  C.  will  be  con- 
structed across  the  .Ashtabula  Creek  in  Pier- 
pont.   O. 

Commissioners  of  Allen  County  have  let  the 
contract  for  the  construction  of  the  new  Fet- 
ter Stone  Quarry  bridge  in  Bath  Township 
to  the  Capitol  Construction  Co..  Columbus, 
O..  for  $2,592. 

The  Home  Engineering  &  Construction  Co., 
Canton,    O.,   has   been    awarded   the   contract 
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by  the  County  Commissioners  for  the  con- 
struction of  the  superstructure  for  a  new 
steel  bridge  to  be  erected  over  Ten  Mile 
Creek  at  Sylvania.  The  substructure  for  the 
same  has  been  awarded  John  Weckerly, 
Whitehouse,  at  $4.90  per  cu.  yd. 

The  Citv  Council  of  Cincinnati,  O.,  has 
contracted  '  with  the  Kirchner  Construction 
Co.,  for  the  building  of  the  Powers  St. 
bridge  across  the  west  fork  of  Millcreek,  at 
a  cost  of  $-5,245. 

Oklahoma. 

^Bids  will  be  received  by  the  Board  of 
County  Commissioners,  Tulsa,  Okla.,  until 
Sept.  'C,  for  sketches  and  estimates  for  a  new 
County  Court  house  and  county  jail  to  be 
erected  on  the  site  known  as  the  Peryman 
Block  in  Tulsa,  Okla. 

Advices  from  Sapulpa,  Okla.,  state  that  the 
county  has  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  the  Cimaron  River 
near  Mannford.  to  the  Massilon  Bridge  Co., 
for  $25.0fiii.  The  structure  will  be  600  ft. 
in  length. 

Oregon. 

At  a  recent  meeting  of  the  Salem,  Ore., 
City  Council,  the  bridge  committee  reported 
favorably  on  plans  and  specifications  for  the 
proposed  bridge  over  the  creek  at  North  Cap- 
itol Creek  and  a  resolution  was  passed  to 
call  for  bids  on  the  work. 

Pennsylvania. 

4*Bids  will  be  received  until  noon,  Sept.  8, 
by  James  M.  Xorris,  County  Controller,  Lu- 
zerne County,  Wilkesbarre,  Pa.,  for  the  ne- 
cessary labor  and  material  for  the  construction 
of  parts  of  a  bridge  over  the  Susquehanna 
River  between  borough  of  Plymouth  and  the 
township  of  Hanover  in  the  said  County.  Offi- 
cial advertisement  of  the  work  will  be  found 
elsewhere  in  tliis  issue. 

•J«Bids  will  be  received  by  the  Commis- 
sioners of  Beaver  County  at  Beaver,  Pa., 
until  10  a.  ni..  .-Vug.  20,  for  the  construction 
of  a  concrete  bridge  over  Crow's  Run  near 
Wallace  City  in  New  Sewickley  Township. 
Plans  and  specifications  are  now  on  file  at 
tlie  court  house.  Stanton  F.  Ewing  is  one  of 
the  Commissioners, 

.iKdvices  from  .\ltoona,  Pa.,  state  that  the 
construction  of  the  Johnston  &  Altoona  Elec- 
tric Ry  will  necessitate  the  installation  of  at 
least  12  concrete  bridges  to  span  streams  and 
to   avoid  grade   crossings. 

City  Council  of  Johnstown,  Pa.,  has  passed 
an  ordinance  appropriating  $55,000  for  the 
construction  of  new  bridges  to  cross  the 
Conemaugh  and  the  Stony  Creek.  The  first 
structure  will  connect  Minersville  and  Cam- 
bria City  and  the  latter  the  fourth  and  fifth 
wards.  The  county  will  now  be  called  upon 
to  appropriate  its  share  of  the  cost. 

Cramp  &  Co.,  Bridge  Contractors,  of  Phila- 
delphia, Pa.,  have  completed  their  contract  for 
the  construction  of  the  Broad  St.  bridge 
in  .Mlentown,  Pa.  The  new  structure 
is  of  steel  spanning  the  100-ft.  ravine  through 
which  flows  the  Monocacy  Creek  between 
West  Bethlehem  and  Lehigh  County  and 
Bethlehem  in  Xorthampton  Countv,  and  cost 
$120,000. 

The  contract  for  the  construction  of  the 
new  bridge  between  .Sunbury,  Pa.,  and  Pack- 
er's Island  has  been  awarded  by  the  county 
and  the  Sunbury  &  Northumberland  St.  Car 
Co..  to  the  York  Bridge  Co.  The  company's 
bid  was  $84.45n  for  a  4-span  structure  and 
$84,300  for  a  6-span  structure. 

The  Lehigh  Valley  R.  R.  Co.  has  released 


its  property  for  the  widening  of  the  Hamil- 
ton St.  bridge  in  the  heart  of  Allentown,^  Pa. 
The  improvement  is  estimated  to  cost  $15,000 
and  will  be  borne  by  the  railroads,  the  city 
and  the  county. 

The  Commissioners  of  Blair  County  at  Hol- 
lidaysburg.  Pa.,  have  awarded  the  following 
contracts  for  the  construction  of  bridges,  bids 
opened  Aug.  9 :  W.  H.  Herr,  of  Altoona,  Pa. 
— Reinforced  concrete  arch  bridge  over  Brush 
Run  near  Bald  Hill,  on  line  between  Franks- 
town  Township  and  Blair  Township  32  ft. ; 
rise  8  ft. :  width  of  roadway  18  ft. ;  parapet 
walls  4  ft.  high ;  and  necessary  wing  walls, 
for  $1,600.  Reinforced  concrete  arch  bridge 
over  Laurel  Run  at  Reightown,  in  Antis 
Township,  skew  span  55  ft. ;  skew  angle  64 
degrees ;  right  angle  span  49  ft.  5%  ins. :  rise 
8  ft.  ;  width  of  roadway  16  ft. ;  parapet  walls 
4  ft.  high ;  and  necessary  wing  walls,  $1,950. 
Reinforced  concrete  arch  bridge  over  Bald 
Eagle  Creek,  near  the  Paper  Mill  at  Tyrone, 
skew  span  79  ft.  9%  ins. ;  skew  angle  70 
degrees;  right  angle  span  75  ft.;  rise  11  ft.; 
width  of  roadway  30  ft. ;  width  of  sidewalk 
6  ft.  •  parapet  walls  4  ft. ;  and  necessary  wing 
walls,  for  $8,300.  Myers,  Gable  &  Ritchey, 
Duncansville,  Pa. — Concrete  abutments  and 
necessary  wing  walls  for  steel  beam  bridge 
over  Brush  Run  at  Hart's  Brick  yard,  in 
Frankstown  Township,  skew  span  28  ft. ;  width 
of  abutments  14  ft.  6  ins. ;  top  of  founda- 
tion to  bridge  seat,  1  ft.  3  ins. ;  foundation 
4  ft.  deep ;  creosoted  wood  block  floor.  Con- 
crete abutments  and  reinforced  wing  walls 
for  steel  truss  bridge  over  Clover  Creek  at 
Homer  Hewitt's  farm,  in  Huston  Township, 
width  of  abutments  18  ft. ;  span  .39  ft. ;  bridge 
seat  6  ft.  8  ins.  above  foundation ;  width  of 
bridge  seat  1  ft.  9  ins. ;  foundation  5  ft.  deep ; 
creosoated  wood  block  floor. 

South  Dakota. 

4«Bids  will  be  received  until  .\ug.  20,  at 
the  office  of  the  Dakota  'Wesleyan  University, 
Mitchell,  S.  Dak.,  for  the  construction  of  a 
concrete  foundation  for  a  new  science  hall, 
130.X60  ft. 

Tennessee. 

•J«Bids  will  be  received  by  James  Kno.x 
Taylor,  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C,  until  3  p.  m., 
Sept.  16,  for  the  construction,  complete,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring  of  the 
United  States  Post  Office  at  Harriman,  Tenn. 

Texas. 

Petitions  are  being  circulated  and  signed 
by  property  owners  in  Goliad  County,  Texas, 
and  are  to  be  presented  to  the  Commissioners 
Court  asking  that  bridges  be  built  across  the 
San  Antonio  River  near  Goliad  and  one  on 
the  Minnehuilla. 

Virginia. 

•JiBids  are  asked  by  Capt.  E.  R.  Tilton, 
Constructing  Quartermaster,  Fort  Monroe, 
Va.,  until  10  a.  m.,  Sept.  9,  for  the  construc- 
tion of  a  band  mess  and  ship  building  in- 
cluding plumbing,  heating  and  electric  wiring 
and   fixtures. 

Washington. 

^Bids  will  be  received  by  Lieut.  A.  L. 
Sneed,  Constructing  Quartermaster,  Fort 
George  Wright,  Wash.,  until  11  a.  m.,  Aug. 
20,  for  the  following  repairs,  alterations  and 
supplies  for  the  hospital  building  No.  32  at 
this  post,  viz :  Furnishing  and  installing 
wood  frame  window  and  door  screens  (full 
length    for   windows)    on   main   building    and 


west  wing  and  on  basement  of  entire  build- 
ing ;  furnishing  and  installing  combined  linen 
closets  and  lockers  in  two  wardmasters' 
rooms,  east  wing ;  furnishing  and  installing 
work  bench  in  laboratory ;  furnishing  all  ma- 
terial and  constructing  dark  room  in  examina- 
tion room,  second  floor,  main  building;  fur- 
nishing and  delivering  at  building  24  panes 
glass,  best  American  double  thick,   18x38  ins. 

County  Commissioners  at  a  recent  meeting 
held  at  Montesano,  Wash.,  awarded  the  con- 
tract for  the  construction  of  a  bridge  across 
the  Hoquiam  River  near  London  to  A.  W. 
Tweeden,  Tacoma,  Wash.,   for  $2,498. 

City  Engineer  D.  P.  Wheeler,  Puyallup, 
Wash.,  has  submitted  plans  and  estimates  for 
the  construction  of  a  bridge  over  the  deep 
cut  made  by  the  Puyallup  River  into  the  banks 
of  Meeker  Junction.  The  structure  as  pro- 
posed will  be  800  ft.  long  and  is  estimated 
to  cost  about  $6..5O0. 

Wisconsin. 

•J»Bids  will  be  received  until  10 :30  a.  m., 
Aug.  20,  by  Department  of  Public  Works,  for 
furnishing  the  city  of  Milwaukee  two  first 
size  steam  fire  engine  boilers  for  Ahren's  en- 
gines. 

^Bids  will  be  received  by  the  Department  of 
Public  Works,  until  10:30  a.  m.,  Aug.  22, 
for  installing  a  complete  steam  heating  ap- 
paratus in  fire  engine  house  No.  4  located  at 
No.  537  Third  Ave.  in  the  11th  Ward,  Mil- 
waukee, Wis. 

^Department  of  Public  Works,  Milwaukee, 
Wis.,  will  receive  bids  until  10  ;30  a.  m.,  Aug. 
22,  for  installing  a  complete  steam  heating 
system  in  fire  engine  house  No.  5  located  at 
No.  339  iartlett  Ave.   in  the   18th  Ward. 

•{•The  Milwaukee  Department  of  Public 
Works,  will  receive  bids  until  10 :30  a.  m., 
Aug.  22,  for  the  installation  of  a  complete 
steam  heating  system  in  the  fire  engine  house 
No.  6  located  at  247  St.  Clair  St.  in  the  17th 
Ward. 

•J«Bids  will  be  received  at  an  early  date  by 
the  Citizens  Water  Works  Co.,  Quincy,  111., 
for  the  construction  of  a  new  pumping  build- 
ing. The  cost  of  the  work  is  estimated  at 
$10,000.  W.  R.  Gelston  is  Superintendent, 
Daniel  W.  Mead,  Madison,  Wis.,  is  Consult- 
ing Engineer. 

Wyoming. 

Advices  from  Cheyenne,  Wyo.,  state  that 
the  construction  work  will  soon  be  started 
on  the  proposed  new  bridge  across  the 
Platte  River  south  of  Lingle.  Property  own- 
ers have  offered  to  advance  money  for  the 
purpose  without  interest.  The  cost  of  the 
structure  is  estimated  at  $18,000. 

Canada. 

•{•Bids  will  be  received  by  R.  A.  Fines, 
Sec'y-Treasurer,  Darlingford,  Man.,  until 
Aug.  22,  for  the  construction  of  a  4-rooin 
brick  school  house.  Frank  Evans,  Somerset 
Block,  Winnipeg,  Man.,  is  .\rchitect. 

The  Canadian  Pacific  R.  R.  has  awarded  the 
following  contracts  for  the  construction  of  a 
building  in  Montreal,  Can. :  For  the  comple- 
tion of  the  new  annex  to  their  Windsor  St. 
station.  C.  E.  Deakin.  at  $1,000,000;  for  the 
structural  steel  work  to  the  Dominion  Bridge 
Co.,  at  $250,000. 

The  contract  for  the  construction  of  the 
substructure  of  the  new  bridge  across  the  Pas 
over  the  Saskatchewan  River  in  Canada  to 
MacKenzie  &  Mann,  Toronto,  Ont.,  for  $100,- 
(100.  The  contract  for  the  superstructure  was 
let  several  weeks  ago  to  the  Canada  Foundry 
Co.,  Toronto. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

The  Dallas  Court  of  County  Commissioners 
at  Selma,  Ala!,  has  ordered  the  building  of  the 
new  road  in  the  southern  part  of  the  county. 
The  new  road  w-ill  be  built  from  Richmond 
to  Minter  station  on  the  Western  Ry.  of 
Alabama  and  will  be  about  5  miles  in  length. 


cut-off  road  from  the  foot  of  Wolfe's  grade, 
Kentfield,  to  Escalle  station.  This  new  road 
will  cut  down  the  distance  between  San 
Rafael  and  Escalle's  and  Larkspur  at  least 
one  mile. 

County    Surveyor    Meek,    Marysville.    Cal., 
has  made  a  report  to  the  board  of  supervis- 
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County  Engineer  W.  S.  Kellar  will  have 
charge  of  the  building  of  the  road  and  the 
work  will  be  done  by  the  county  convicts. 

California. 

The  right-of-way  has  been  purchased  from 
the  Northwestern  Pacific  R.  R.  Co..  by  Mrs. 
Manlove,  owner  of  the  Hotel  Bon  Air,  for  the 
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ors    recommending    that    Hooper    Lane,    near 
Wheatland,  be  declared  a  public  highway. 

The  Supervisors  of  Sutter  County,  Yuba 
City,  Cal..  have  accepted  the  grant'  of  land 
from  the  Eckert  Wilbur  tract  which  will  en- 
able the  construction  of  county  roads. 

Connecticut. 

Advices  from  Rockville  state  that  survey- 
ors have  been  at  work  establishing  lines  for 
the  construction  of  a  state  road  from  the 
Manchester  town  line  to  the  macadam  road  in 
Talcottville. 

District  of  Columbia. 

The  Bureau  of  Supplies  &  Accounts,  Xavy 
Department,  Washington,  D.  C.  has  awarded 
a  contract  to  James  Cape  &  Sons,  of  Racine, 
Wis.,  for  constructing  roads  and  walks  under 
schedule  2610  at  Naval  Training  Station, 
North  Chicago,  III.,  for  $-2(i,787.  Bids  were 
opened   July   12. 

Florida. 

J.  P.  Branderon  of  Pensacola,  Fla..  has 
been  awarded  a  contract  by  the  city  of  Do- 
than,  Ala.,  for  the  construction  of  about  12 
miles  of  cement  walks  and  the  same  amount 
of  combination  curb  and  gutter  for  $10.30  per 
sq.  ft.,  and  $.50  per  lin.  ft.  respective!}-.  S.  C. 
Stallings,  City  Engineer.  Bids  were  opened 
Aug.   8. 

Georgia. 

AV.  C.  Pease,  307  Grant  St.,  Ga.,  has  been 
awarded  a  contract  for  the  construction  of 
roads  and  walks  at  Fort  Morgan,  Ala.,  for 
$5,740.     Bids  w^ere  opened  Aug.  5. 

Illinois. 

^•Board  of  Local  Improvements,  Mattson, 
111.,  will  receive  bids  until  1  p.  m.,  Aug.  22, 
for  the  improvement  of  North  19th  St..  by 
paving  with  brick  on  a  concrete  foundation 
and  cement  fillers  and  constructing  combined 
curb  and  gutter.  The  cost  of  the  work  is 
estimated  at  $13,145. 

The  contract  for  furnishing  the  gravel  for 
the  lower  Hutton  road  near  Westfield,  III., 
has  been  awarded  by  the  countv  commission- 
ers at  Marshall  to  W.  F.  Strader  for  $1.40 
per  yd.     The  contract  calls  for  1,000  yds. 

The  contract  to  pave  East  Court  St.  with 
sarco  in  Kankakee,  III.,  has  been  awarded 
by  the  Board  of  Public  Works  to  Hays  Sons 
&  Co.,  for  about  $1,800  less  than  the"  former 
bid.  The  contract  was  awarded  for  about 
$20,000. 

An  ordinance  for  the  paving  of  Walnut 
Ave.,  from  the  National  St.  bridge  to  South 
State  St.,  has  been  presented  to  the  city 
council  of  Elgin.  111.  J.  S.  Robinson,  division 
engineer  for  the  Chicago  &  Northwestern 
R.  R.,  and  E.  D.  Howell,  the  local  agent,  ap- 
peared before  the  board  and  objected  to  the 
improvement  on  the  grounds  that  the  railroad 
would  not  be  benefited  by  it. 

The  Board  of  Local  Improvements  of  Rob- 
inson, 111.,  has  awarded  a  contract  to  Keegan 
Bros,  of  Brazil,  Ind.,  for  the  paving  of  East 
Poplar  St.,  King  St.,  and  North  Jackson  St. 

Indiana. 

•J«Bids  will  be  received  until  lii  a.  m.,  Au- 
gust 24,  by  the  Board  of  Public  Works,  Indi- 
anapolis, Ind..  for  the  improvement  of  Penn- 
sylvania St.  from  east  property  line  of  38th 
s'.  running  east  to  north  property  line  of  40th 
St.  by  grading,  paving  and  rolling  the  road- 
way. 

^■Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  Ind..  until  10 
a.  m.,  August  24,  for  the  improvement  of 
Pennsylvania  St.,  from  the  south  property 
line  of  38th  St.,  running  east  to  the  south 
curb  line  of  40th  St.,  by  grading  and  paving 
the  sidew-alks. 

^'Board  of  Public  Works,  Indianapolis, 
Ind.,  will  receive  bids  until  10  a.  m.,  August 
17,  for  the  improvement  of  Laurel  St.,  from 
the  south  sidewalk  line  of  Lexington  Ave.,  to 
the  north  curb  line  of  Prospect  St.,  by  grad- 
ing and  paving  the  sidewalks. 

•J"The  Indianapolis,  Ind..  Board  of  Pub- 
lic Works  will  receive  bids  until  10  a.  m., 
August  24,  for  the  improvement  of  Washing- 
ton   Boulevard    from   the   south   property   line 
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of  3t)th  St.  to  north  property  line  of  40th  St. 
by  grading  and  paving  the  roadway. 

•{•Bids  will  be  received  until  2  p.  m.  Au- 
gust 26,  by  Commissioners  JdI  Vermillion 
County  at  Newport,  Ind.,  for  the  construction 
of  a  road  in  Clinton  Township,  H.  T.  Payne 
is   Auditor. 

•J«Bids  will  be  received  until  1  p.  m.,  Sept. 
5,  by  the  Commissioners  of  Benton  County, 
Fowler,  Ind.,  for  the  construction  of  a  stone 
road  in  York  tow^nship.  Lemuel  Shipman  is 
Auditor. 

•J«Bids  will  be  received  until  10  a.  m.,  Sep- 
tember 5,  by  the  Commissioners  of  .'i.dams 
County  at  Decatur,  Ind.,  for  the  construction 
of  a  macadam  road   in   Preble   township.     H. 

5.  Michaud   is  Auditor. 

4«Bids  will  be   received  until  2  p.  m.,   Sept. 

6,  by  Board  of  County  Commissioners  for 
the  construction  of  a  macadam  road  in  Noble 
township  and  a  macadam  road  on  the  dividing 
line  of  Orange  and  Anderson  townships. 
Jesse  M.  Stone  is  .-Auditor  of  Rush  County,  at 
Rushville,    Ind. 

•{•Bids  will  be  received  until  2  p.  m,,  Sept. 
6,  by  County  Commissioners  at  Wabash. 
Ind.,  for  the  construction  of  a  highway  on 
the  line  between  Noble  and  Waltz  townships 
also  gravel  or  macadam  road  in  Chester 
township,  W'abash  County.  J.  P.  Noftzger 
is   Auditor. 

•{•Commissioners  of  Boone  County  at  Le- 
banon, Ind.,  will  receive  bids  until  1  p.  m., 
Sept.  8,  for  the  construction  of  a  gravel  road 
in  Sugar  Creek  township.  B.  F.  Herdrich  is 
Auditor  of   the  County. 

The  city  of  Wabash,  Ind.,  has  awarded  a 
contract 'to  Philip  Hipskind  &  Sons  for  the 
improvement  of  Stitt  St.,  with  sidewalks  and 
macadam  and  tarvia  pavement  for  $.55  per 
lin.  ft.  for  the  former  and  $4  per  lin.  ft.  for 
the  latter.     Bids  were  opened  .\ug.  8. 

The  county  commissioners  at  Lafayette, 
Ind.,  have  adopted  specifications  for  the  im- 
provement of  the  Riverside  road  from  Happy 
Hollow  to  the  State  Soldiers'  home  and  bids 
will  be  advertised  for  at  the  September  ses- 
sion of  the  board.  Three  plans  were  pre- 
pared by  Everett  B.  Vawter,  Engineer.  The 
road   will    be   of   macadam. 

Charles  Hoesel,  Winamac,  Ind.,  has  been 
awarded  a  contract  by  the  commissioners  of 
Pulaski  County,  Winamac.  Ind..  for  the  con- 
struction of  the  Chis.  Peters  et  al.  road  be- 
tween Tippecanoe  and  Hanim  Townships,  for 
$3,649.     Bids  were  opened  Aug.  2. 

Arlantis  Runyon  of  Valparaiso.  Ind.,  has 
been  awarded  a  contract  by  the  Couny  Com- 
missioners at  Valparaiso  for  the  construction 
of  2.51  miles  of  road  for  $11,080.  Bids  were 
opened  Aug.  8. 

The  County  Commissioners  at  Valparaiso, 
Ind.,  have  awarded  a  contract  to  Jake  Acker- 
man  of  La  Porte,  Ind.,  for  the  construction 
of  the  H.  M.  Evans  gravel  road  for  $11,080. 
The  road  is  2.51  miles  in  length.  Bids  were 
opened  Aug.  8. 

The  following  bids  were  the  lowest  received 
at  Frankfort,  Ind..  for  the  construction  of 
15  gravel  roads  throughout  the  county :  John- 
son road,  W.  E.  Bolt.  $3,145:  Grice  road, 
Frankfort  Construction  Co.,  $3,770 ;  Smith 
road.  Frankfort  Construction  Co.,  $.5,280; 
Jacobv  road,  Frankfort  Construction  Co., 
$899;' Gochenour  road.  G.  M.  Good,  $2,113; 
Troxel  road,  C.  C.  Huffine,  $1,2.55;  King  road, 
Davis  &  Booher,  $3,456;  Miller  road,  L.  W. 
Seaman,  $1.994 ;  McClamroch  road.  Thos. 
Sparks,  $7,664 ;  Bottersall  road,  Davis  & 
Booher,  $4.687 :  Maish  road,  L.  W.  Seaman. 
$1,917;  Dixon  road.  L.  W.  Seaman,  $1,048; 
Wright  road.  E.  Mitzenburg,  $1,944;  Barnett 
road,  Frankfort  Construction  Co..  $1,444; 
Pierce  road,  O.  C.  Davis.  $3,246. 

The  Town  Council  of  Markle,  Ind.,  has  ap- 
proved the  acceptance  of  the  bid  of  L.  A. 
Hutsell  to  construct  the  mile  of  model  road 
to  be  known  as  the  Rarick  road  on  the  town- 
ship Hue  near  Markle.  This  road  will  be 
supervised  by  a  government  engineer. 

Iowa. 

Thos.  Carey  &  Son  of  Clinton.  Ta.,  has 
been  aw-arded  a  contract  in  that  city  for  the 

construction    of    creosotcd   wood    block   pave- 

marked  thus  4*  indicate  work  now  open  for 


ment  for  $22,146.  The  work  includes  8,-330 
sv.  vds.  of  wood  block  at  $2,394  per  sq.  yd.; 
2,040  lin,  ft.  of  curb  at  66c  per  ft.;  440  lin. 
ft.  of  underpaying  at  20c  per  sq.  yd.;  13  catch 
basins  at  $35  each  ;  640-ft.  catch  basin  pipe  at 
45  cts.  per  ft.,  and  3  manhole  tops  at  $9  each. 
Bids  were  opened  .A.ug.  9. 

Connonan  &  Co.,  of  Muscatine,  la.,  have 
been  awarded  a  contract  by  the  city  of  Knox- 
ville,  la.,  for  the  construction  of  22  blocks 
of  concrete  pavement  with  combined  curb 
and  gutter,  also  two  blocks  of  alley  pave- 
ment for  $1.50  per  sq,  yd.  Bids  were  opened 
Aug.  8. 

Proceedings  for  paving  4th  .Ave.,  from  34th 
to  55th  Sts..  in  Davenport,  la.,  have  been 
started  in  court  by  City  .Attorney  Ben.  S. 
Bell.  The  city  is  determined  to  see  the 
project  tlirough  and  hopes  to  secure  the 
courts   approval   on   the  matter. 

The  following  bids  are  the  lowest  received 
by  the  Board  of  Public  Works  of  Davenport, 
la.,  for  paving  of  several  short  stretches  in 
the  city :  Hydraulic  Concrete  Construction 
Co..  Davenport,  la.,  alley  between  East  River 
and  Swits.  Federal  and  Tremont  .\ve ;  ex- 
cavation 45c,  paving  $1.72;  Hydraulic  Con- 
crete Construction  Co.,  Cast  St.,  from  Fed- 
eral to  Cambria ;  excavation  45c,  paving  $1.69, 
curbing  •35c :  Independent  Construction  Co., 
Davenport.  la. ;  excavation  4.5c,  paving  $1.7.3, 
curbing  38c,  Brown  St.,  from  4th  to  alley 
north  of  6th ;  Independent  Construction  Co., 
Western  .Ave. ;  excavation  4.5c,  paving  $1.73, 
curbing  38c ;  Independent  Construction  Co., 
Myrtle  St..  sewer.  $1.08  per  lin.  ft.;  and  Pat 
Connelly,  Spring  St.,  sewer  80c  per  lin.  ft. 

The  Citv  Council  of  Marshalltown,  la.,  has 
changed  the  specifications  for  brick  paving  to 
be  done  in  this  city  from  that  of  crushed 
stone  base  to  gravel. 

The  Charlton  City  Council  awarded  the 
contract  for  the  paving  of  all  of  North 
Grand  St.,  also  the  street  leading  to  the  depot 
and  the  street  one  block  east  of  McKelveen 
&  Eickenberry's  lumber  yard  and  the  block 
one  block  south  of  the  postoffice  to  J.  C. 
Blunk  of  Ottumwa.  la.,  for  $2.04  per  sq.  yd. 
for  paving,  55  cts.  for  curbing  and  45  cts.  for 
excavating.  Work  on  the  contract  will  begin 
as  soon  as  the  material  arrives  and  will  be 
completed   before   winter. 

The  city  council  of  Clinton,  la.,  has  in- 
structed City  Engineer  Reuben  C.  Hart  to 
make  plans  and  an  estimate  of  the  cost  of 
constructing  pavement  on  Third  .Ave.  The 
estimated  cost  of  the  work  being  $6,000.  W. 
E.   Hayes  is   City   Clerk. 

Kansas. 

The  Commissioners  of  Johnson  County, 
Olathe.  Kan.,  have  been  petitioned  for  the 
construction  of  a  county  road  in  section  13  to 
intersect  with  the  Lexington  and  Indian  Creek 
road.     Jasper  T.  Kincaid  is  County  Clerk. 

Louisiana. 

The  Finance  Committee  of  the  City  Coun- 
cil of  New  Orleans.  La.,  has  awarded  the 
following  contracts  for  paving  and  sewering 
in  the  city:  Standard  Paving  &  Construc- 
tion Co.,  for  the  installation  of  subsurface 
drainage  of  Howard  .Ave.,  from  South  Peters 
St.  to  Camp  for  $20,292:  C.  Hyland  &  Co., 
for  repaying  the  same  for  $10.602 ;  Egan  Bros., 
for  paving  DeSoto  St.,  from  Esplanade  Ave., 
to  Moss  St.,  for  $16,282:  C.  Hyland  &  Co., 
for  re-embellishing  Kennedy  Place  for  $1,023; 
Barber  .Asphalt  Co..  for  subsurface  drainage 
for  the   DeSoto  St..  repaying  for  $22,857. 

The  police  jury  at  Plaquemine.  La.,  passed 
a  resolution  that  it  would  contribute  a  sum 
not  exceeding  25  cts.  per  lin.  ft.  for  the  es- 
tablishment of  gravel  roads  throughout  the 
parish,  on  condition  that  the  citizens  in  any 
particular  part  of  the  parish  would  contribute 
the  balance.  Following  the  provisions  of  this 
ordinance  Joseph  .A.  Grace.  B.  C.  LeBlanc.  .A. 
H.  Gay  and  the  Wilberts'  Plant-Grove  Co.. 
have  decided  to  at  once  gravel  the  public  road 
along  the  river  from  the  lower  end  of  the 
town  to  the  Evergreen  plantation,  somewhat 
over  two  miles.  Ross  Murrell  has  also  in- 
formed the  jury  that  the  citizens  of  his  sec- 
tion of  the  ward  would  also  gravel  the  public 
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road  extending  from  Bayou  Goula  Station 
to  the  town  of  Bayou  Goula,  a  distance  of 
slightly  over  a  mile. 

Lake   Charles,   La.,  automobile   owners   and 
others  interested  have  raised  a  fund  exceed-  . 
ing  $500   for  the  improvement   of  the  public 
road    between    this    city    and    Grand    Lake,    a 
distance  of  15  miles. 

Maryland. 

City  Engineer  B.  T.  Fendall  of  Baltimore, 
Md.,  has  announced  intention  of  calling  for 
bids  to  resurface  cobblestone  streets  with  sheet 
asphalt. 

Massachusetts. 

Arthur  M.  Robinson  of  North  Adams  has 
prepared  a  bill  which  he  will  have  introduced 
into  the  next  Legislature  for  the  construction 
of  a  state  road  over  Hoosac  mountain  con- 
necting the  city  of  North  Adams  with  Hoosac 
Tunnel  village  on  the  Deerfield  River  near 
the  east  portal  of  the  Hoosac  tunnel.  The 
bill  proposes  to  appropriate  $100,000  for  the 
state  road.  The  route  proposed  forms  part 
of  the  trunk  line  across  the  state  from  Boston. 

Chairman  C.  D.  Fisher  of  the  County  Com- 
missioners of  Middlesex  County,  Lowell, 
Mass.,  together  with  J.  B.  Kearns  and  .A.  A. 
Langill.  have  awarded  the  contract  for  the 
new  road  as  voted  at  the  recent  special  town 
meeting  of  Holliston.  to  C.  E.  Home  of  Mill- 
bury  for  $8,305,  to  be  completed  by  Nov.  1. 
At  the  same  time  the  sarpe  contractor  was 
awarded  the  contract  for  9,800  ft.  of  gravel 
road,  with  oiled  surface,  to  be  paid  for  by 
the  state  and  which  will  join  the  town's 
macadam  road  at  Pine  St.  The  contract 
price   is   $7,783. 

A  petition  is  being  signed  in  Dighton. 
Mass.,  asking  the  selectmen  to  call  a  special 
meeting  to  consider  the  question  of  an  ap- 
propriation for  a  macadam  road  from  Berkley 
bridge  to  the  First  Congregational  church. 
The  town  recently  appropriated  $.5,000  for 
making  macadam  at  the  north  end. 

Warren  Bros,  of  Boston.  Mass.,  have 
been  awarded  a  contract  by  the  city  of  Bos- 
ton for  the  paving  between  rails  of  crane 
track  for  $.17%  per  sq.  ft.  Bids  were  opened 
July  23. 

Michigan. 

The  Ionia  and  Berlin  Bellevue  association 
has  been  organized  for  the  purpose  of  im- 
proving 5  miles  of  Bellevue  road  from  Ionia 
south  to  Tremayne's  Corners.  The  officers 
of  the  association  are  A.  P.  Loomis,  President ; 
Jay  Hardwood.  Secretary,  and  an  executive 
committee  from  Orange.  Berlin  Township 
and  Ionia  City.  The  improvement  w'ill  cost 
$7,500. 

Minnesota. 

A  majority  of  Dayton  Ave.  property  own- 
ers of  St.  Paul,  Minn.,  owning  about  6,000  ft. 
of  frontage,  have  thus  far  petitioned  for  an 
asphalt  pavement  on  that  street.  Others, 
owning  about  2,000  ft.  frontage,  who  favor 
creosoted  lilock  pavement,  have  asked  for 
more  time  in  which  to  strengthen  their  petition 
for  the  more  expensive  material.  According 
to  estimates,  the  block  pavement  will  cost  $5 
a  front  ft.,  while  the  cost  of  the  asphalt  will 
be  $4.20. 

Missouri. 

The  County  Court  at  Independence,  Mo., 
may  build  a  new  rock  road  from  Lee's  Sum- 
mit one  and  one-half  miles  south  to  the  Rock 
Island  depot.  The  court  has  directed  the 
county  highway  engineer  to  prepare  plans  and 
specifications. 

E.  M.  Clendening,  General  Secretary  of  the 
Commercial  Club  of  Kansas  City,  Mo.,  has 
been  informed  by  Curtis  Hill,  state  highway 
engineer,  that  he  will  aid  in  the  construction 
of  a  good  drag.ged  road  over  the  old  Santa 
Fe  trail  and  the  Boon's  Lick  road. 

The  .Southwest  Boulevard  Improvement 
Association  of  Kansas  City,  Mo.,  has  decided 
to  co-operate  with  the  Broadway  Improve- 
ment .Association  in  working  for  the  lowering 
of  the  grade  on  Broadway  between  14th 
and  17th  Sts.  A  resolution  also  was  adopted 
favoring  the  proposition  of  a  viaduct  across 
the   Kansas    City   Terminal    tracks    at    Broad- 


wav  to  connect  with  the  Penn  Valley  traffic 
way.  A  committee  of  the  club  was  appointed 
to  further  the  scheme  for  the  extension  of  the 
boulevard  from  Baltimore  Ave.  to  18th  St., 
to  connect  with  the  proposed  widening  of 
18th  St. 

The  County  Court,  in  session  at  St.  Joseph, 
Mo.,  has  awarded  contracts  for  grading  coun- 
try roads  as  follows :  The  Drysdale  road,  to 
Rush  Bros.,  at  $0.14  a  cu.  yd.  This  road 
leads  off  the  Rochester  road,  northeast  of  the 
citv.  Arnoldsville  road,  to  E.  P.  Olson,  at 
$0.24%.  The  Arnoldsville  road  is  northeast 
of  Dearborn,  and  south  of  Agency.  The  hill 
road  to  DeKalb.  beginning  at  the  Croy  hill,  to 
T.  .\.  Davis  at  $0.11.  The  Brown-Waller  road, 
a  half-mile  north  and  a  mile  west  of  Faucett, 
leading  to  the  Sparta  road,  to  S.  S.  Duncan, 
at  $0.20. 

Montana. 

James  M.  &  Will  J.  Moore  of  Bozeman, 
Mont.,  have  been  awarded  the  contract  for 
constructing  the  wagon  road  from  Taylor's 
Ford  to  Yellowstone.  Mont.,  for  $8,155.  The 
work  includes  about  36%  miles  of  road 
through  the  mountains  most  of  the  way,  61 
bridges  and  culverts  from  3  ft.  to  100  ft. 
spans.  Bids  were  opened  Aug.  1  by  W.  E. 
Brandenburg,   County   Clerk,   Bozeman,   Mont. 

Nebraska. 

The  Katz-Craig  Construction  Co.,  of  Omaha, 
Neb.,  has  been  awarded  a  contract  by  the 
city  of  Norfolk.  Neb.,  for  the  grading  and 
paving  of  Norfolk  .\ve..  from  the  bridge  over 
the  river  east  of  1st  St.,  to  the  west  line  of 
Seventh  St.  at  a  width  of  68  ft.,  with  brick. 
The  contract  was  awarded  at  $2.10  per  sq. 
yd.     Bids  were   opened  Aug.  9. 

The  City  Council  of  Omaha,  Neb.,  has 
passed  a  resolution  accepting  the  petition  of 
the  property  owners  of  South  16th  St.,  for 
the  paving  of  that  street  with  creosote  wood 
blocks. 

New  Hampshire. 

State  Engineer  H.  C.  Hill,  Concord,  N.  H., 
has  awarded  a  contract  to  M.  N.  Layn  of 
Dover,  N.  H.,  for  the  construction  of  a  gravel 
road  in  Lee.  N.  H.,  at  about  $1,300.  "The 
work  includes  grading  and  surfacing.  Bids 
were  opened  Aug.  5. 

Bids  were  received  by  State  Engineer  H. 
C.  Hill  at  Concord.  N.  H.,  on  Aug.  5  for  the 
construction  of  10,000  ft.  of  trap  rock  road 
in  Somersworth,  N.  H.  .\11  bids  being  re- 
jected. 

New  Mexico. 

Territorial  Engineer  Vernon  L.  Sullivan 
has  announced  that  the  survey  of  the  good 
roads  commission  from  Las  Vegas  to  Mora, 
N.  M.,  has  been  completed.  The  distance  of 
the  road  as  proposed  under  this  survev  will 
be  exactly  31  miles  and  will  avoid  all  low 
places,  being  entirely  over  the  mesas  and 
along  the  top  of  divides.  Two  other  surveys 
will  be  made  of  routes  so  as  to  make  sure 
that  the  best  route  will  be  selected. 

New  York. 

•J«Separate  bids  will  be  received  by  the  De- 
partment of  Public  Works,  Buffalo,  N.  Y., 
until  11  a.  m.,  .\ug.  18,  for  the  following 
work :  .\  separate  proposal  itiust  be  made  for 
the  work  and  supplies  included  in  each  de- 
scriptive paragraph  following :  For  paving 
Kentucky  street,  28  ft.  wide,  from  the  south 
curb  line  of  Mackinaw  St.  to  the  northwest 
curb  line  of  St.  Clair  St.,  except  from  the 
north  curb  line  of  O'Connell  .Ave.  to  the 
south  line  of  the  Erie  R.  R.  and  except  the 
crossing  of  South  St.  with  each  kind  of  pave- 
ment for  laying  of  which  specifications  have 
been  filed  by  the  Commissioner  of  Public 
Works.  For  paving  Vincennes  St..  26  ft. 
wide,  frotn  the  north  curb  line  of  South  St. 
to  the  Erie  Ry.  lands  with  each  kind  of  pave- 
ment for  laying,  of  which  specifications  have 
been  filed  by  the  Commissioner  of  Public 
Works.  For  paving  Tennessee  St..  28  ft, 
wide,  from  the  south  curb  line  of  Mackinaw 
St.  to  the  north  curb  line  of  Republic  St. 
and  26  ft.  wide  from  the  Erie  R.  R.  lands  to 
the  north  curb  line  of  South  St.,  except  the 
crossing  of  O'Connell  .Ave.,  with  each  kind  of 


pavement  for  laying,  of  which  specifications 
have  been  filed  by  the  Commissioner  of  Pub- 
lic Works.  For  repaying  Eagle  St.,  40  ft. 
wide,  from  the  east  curb  line  of  Main  St.  to 
the  west  curb  line  of  Washington  St.,  ex- 
cept the  space  occupied  by  the  street  railway 
tracks  and  2  ft.  outside  the  same  with  each 
kind  of  pavement  for  laying  of  which  speci- 
fications have  been  filed  by  the  Commissioner 
of  Public  Works.  For  paving  Grant  St. 
2  ft.  wider  on  each  side  of  the  present 
pavement  from  the  northwest  curl)  line  of 
Hampshire  St.  to  the  south  curb  line  of 
Delavan  .Ave.,  except  the  crossings  of  West 
Ferry  and  Breckenridge  Sts.  and  Lafayette 
Ave.  with  each  kind  of  pavement  for  laying, 
of  which  specifications  have  been  filed  by  the 
Commissioner  of  Public  Works. 

^•Bids  will  be  received  until  11  a.  m.,  Au- 
gust 24,  by  Alfred  E.  Steers,  president  of  the 
Borough  of  Brooklyn,  for  three  contracts  as 
follows:  (1)  for  restoring  and  repaying  with 
asphalt  on  a  concrete  foundation  the  road- 
way of  Raymond  St.  from  Dekalb  Ave.  to  50  • 
ft.  "north  of  Johnson  St.  together  with  all 
work  incidental  thereto.  (2)  For  fencing 
vacant  lots  on  the  east  side  of  Amboy  St.,  be- 
tween Sutter  and  Pitkin  .Avs.,  and  on  various 
other  streets  in  the  Borough  of  Brooklyn.  (3) 
For  grading  lots  on  the  north  side  of  54th 
St.,  between  8th  and  9th  Avs.,  known  as  Lots 
Nos.  64,  60,  and  68,  Block  5065,  Section  17. 

4*Bids  will  be  received  until  2  p.  m.,  Au- 
gust 18,  by  Kingsley  L.  Martin,  Commis- 
sioner  of  Bridges,  13-21  Park  Row,  New 
York  City,  for  laying  and  relaying  water  and 
gas  mains  and  grading  and  paving  the 
streets    adjacent    to    the    tuunicipal    building. 

4"Bids  will  be  received  until  3  p.  m.,  .Au- 
gust 18,  by  Park  Board,  Arsenal  Bldg.,  New 
York  City,  for  furnishing  all  the  labor  and 
materials  for  reconstructing  the  roadway  of 
the  Bronx  and  Pelham  Parkway,  including 
surfacing  with  asphaltic  earth  mixture  from 
its  junction  with  the  eastern  boulevard  to 
the  crossing  of  the  said  parkway  over  the 
tracks  of  the  N.  Y.,  N.  H.  &  H.  Ry.,  Harlem 
River  branch  in  the  borough  of  The  Bronx, 
in    the    city    of    New    York. 

•J«Bids  will  be  received  until  3  p.  m.,  Au- 
gust 18  by  Park  Board,  Department  of  Parks, 
New  York  City,  for  the  construction  of  rock 
asphalt  mastic  where  directed  on  the  walks 
of  Central  Park  and  other  parks  in  New  York 
City. 

North  Carolina.  . 
Work  on  the  improvement  of  the  Hickory 
Nut  Gap  road  will  begin  this  month  and  will 
be  pushed  forward  as  rapidly  as  pos_^sible. 
The  road  forms  part  of  the  Charlotte-Knox- 
ville  highway.  The  road  lies  in  Buncombe 
County.  Joseph  Hyde  Pratt  of  Asheville, 
N.    C.,   is   interested. 

Ohio. 
4«Bids  will  be  received  until  noon,  Aug.  26, 
by  the  Board  of  County  Commissioners.  Cin- 
cinnati, O.,  for  the  improvement  of  the  Har- 
rison and  New  Haven  road  from  Harrison 
Pike  to  the  Miami  River  bridge  at  New 
Baltimore,  in  Harrison  and  Crosby  Townships. 
Stanley   Struble   is   President   of   the    Board. 

^Bi'ds  will  be  received  until  noon.  Sept.  12, 
by  Nelson  J.  Brewer,  Clerk  of  the  Village  of 
Euclid.  O.,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  brick  pavement, 
grading  and  draining  Lawnview  Ave.  from 
the  north  curb  line  of  Euclid  .Ave.,  to  the 
south   line   of   Superior   Blvd. 

Vogt  &  Son  of  Massillon,  O.,  has  been 
awarded  a  contract  by  the  County  Commis- 
sioners of  Stark  County  at  Canton,  for  the 
construction  of  a  brick  roadway  between 
Beach  City  and  Wilmot,  a  distance  of  2.54 
miles,  for  $41,298.  Bids  were  opened  Aug.  5. 
Chas.  A.  Wright  of  Cleveland,  O.,  was  low 
bidder  for  the  construction  of  Broadway  Road 
No.  4.  Mr.  Wright's  bid  being  $8,836.  The 
contract  has  not  been  awarded.  Bids  were 
opened  Aug,  10  by  Frank  R.  Lander,  County 
Surveyor.    Cleveland,    O. 

The  city  of  Delphos,  O..  has  awarded  con- 
tracts to  T.  J.  Mulligan  of  Lima.  O..  and  the 
Asphalt  Block  Paving  Co..  of  Toledo,  O., 
for    the    construction    of    20,000    sq.    yds.    of 
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brick  and  asphalt  pavement  in  the  city.     Bids 
were   opened   Aug.  8. 

The  Covnity  Commissioners  at  Dayton,  O., 
have  awarded  a  contract  to  K.  E.  Knnkle  for 
the  improvement  of  the  Dayton  and  Xenia 
pike  for  $14,758. 

The   bids    for   building   two   and    six-tenths. 
miles  of  improved  road  in  Vinton  County,  O., 
were    opened    at   the    Auditor's    office    in    Mc- 
.\rthur  on  .\ug  4  and  the  contract  awarded  to 
juniper  &  Nixon  of  Nelsonville  for  $12,100. 

The  Board  of  County  Commissioners  of 
Hamilton  County  at  Cincinnati.  O.,  has  award- 
ed a  contract  to  William  F.  Garretson  of  409 
Tusculum  Ave.,  Cincinnati,  for  the  construc- 
tion of  improvements  under  Specifications 
No.  85,  on  the  Cleves  and  Dugan  Gap  road 
from  Cleves  to  Dugan  Gap  in  Miami  Town- 
ship for  $45,437.     Bids  were  opened  July  29. 

The  Board  of  County  Commissioners  at 
Cincinnati.  O..  have  awarded  a  contract  to 
R.  E.  Cash  of  115  Ehrman  Ave..  Cincinnati, 
for  the  extension  of  Struble  road  from  Pip- 
pin road  to  Hamilton  pike  in  _Colerain  and 
Springlield   Townships    for   $J).6iO. 

The  Paving  Committee  of  the  City  Council 
of  Columbus,  O..  has  agreed  to  recommend 
the  ordinance  providing  for  the  paving  of 
North  High  St.,  from  5th  Ave.,  to  Dodd- 
ridge St..  to  the  city  council.  The  distance 
is  2%  miles,  and  the  ordinance  provides  for 
brick  pavement.  The  cost  will  be  close  to 
$90,000. 

The  new  Hospital  Commissioners  of  Cin- 
cinnati, O..  have  rejected  all  bids  for  the 
construction  of  the  macadam  roads  at  the 
hospital  grounds,  and  ordered  the  work  re- 
advertised.  The  lowest  bid  was  $5,517,  a.gainst 
the  engineer's  estimate  of  $3,390.  The  con- 
tract for  the  cement  walks  was  awarded  to 
William  F.  Rabel  for  $1,242. 

The  Board  of  Control  of  Cincinnati.  O., 
has  formally  passed  upon  Director  Sunda- 
maker's  recommendation  for  the  paving  of 
Findlay  St.,  from  Dalton  to  McLean  Ave., 
with  granitoid,  the  material  to  be  tried  in 
Cincinnati  for  the  first  time.  The  Rudolph 
Blome  Co.,  of  Chicago.  111.,  was  awarded  the 
contract  for  $6,492. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Newark,  O.,  to  improve 
Cedar  St.  from  the  cemetery  north  to  the 
corporation  line  by  paving  and  curbing.  The 
ordinance  calls  for  the  use  of  either  brick 
or  water  bound  macadam. 

Property  owners  on  Seventh  St..  lietween 
Locust  and  Granville  Sts..  in  the  city  of 
Newark,  O,.  have  asked  that  the  street  be 
improved  by  sewerage   and  paving. 

The  residents  of  West  Miller  Ave.,  in  Ak- 
ron, O.,  have  petitioned  the  City  Council  to 
pass  an  ordinance  over  the  mayor's  veto  for 
the  paving  of  that  street  for  a  distnace  of  two 
blocks. 

The  Council  Committee  on  Public  Im- 
provements of  Toledo,  O.,  has  approved  the 
following  ordinances :  For  the  opening,  ex- 
tending and  widening  of  Delaware  Ave.,  east 
>if  Cherry  St.;  for  the  opening  and  extending 
of  Delence  St.:  for  the  repaving  of  St.  Clair 
St..   Cherry   to    Monroe. 

The  City  Engineer  of  Tiffin,  O.,  has  been 
instructed  to  prepare  plans  and  an  estimate 
of  the  cost  of  the  proposed  Charlotte  St., 
improvement  between  Washington  and  Mon- 
roe. 

Engineer  Dillon  of  Butler  Countj'.  Hamil- 
ton, O..  has  completed  the  estimate  on  the 
Venice  road  improvement  and  it  has  been  sub- 
mitted to  the  state  highway  commissioii  for 
approval.  As  soon  as  the  plans  and  estimate 
are  approved  bids  will  be  asked  for  the  im- 
proveinent. 

City  Engineer  F.  E.  Weaver  of  Hamilton. 
O.,  has  presented  to  the  City  Council  an 
estimate  of  the  cost  of  paving  South  B  St., 
and  4th  St.,  from  Main  St.  to  a  few  ft.  south 
of  Millikin  St.,  and  from  Maple  Ave.  to 
the  Mill  St.  alley  respectively.  The  estimates 
and  plans  being  as  follows :  South  B  St._ — 
Limestone  curb  and  gutter — Asphalt,  1%  in. 
top,  $22,588;  vitrified  brick,  $21,125;  sheet  as- 
phalt. 2  in.  top,  $23,563;  creosoted  block, 
$27,643.  Cement  curb  and  gutter— Asphalt.  1% 
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in.  top,  $21,549;  vitrified  brick,  $20,166;  sheet 
asphalt,  2  in.  top,  $22,471;  creosoted  block, 
$26,159.  Fourth  St. — Limestone  curb  and  gut- 
ter—Sheet asphalt,  1V4  in.  top,  $14,318;  vitri- 
fied brick,  $13,538;  sheet  asphalt,  2  in.  top, 
$14,838;  creosoted  block,  $16,918.  Cement 
curb  and  gutter — Sheet  asphalt,  1%  in.  top; 
$13,748;  vitrified  brick,  $13,016;  sheet  asphalt, 
2  in.  top,  $14,236;  creosoted  block,  $16,188,  The 
property  owners  on  the  streets  will  be  asked 
to  choose  what  material  they  want. 

The  City  Council  of  Springfield,  O.,  has 
passed  ordinances  authorizing  the  advertis- 
ing for  bids  for  the  paving  of  West  Main 
St.,  East  High  St.,  and  College  Ave.  Con- 
tracts will  be  awarded  about  the  first  of  Sept. 
Floyd  Johnston  is  President  of  the  Sinking 
Fund   Trustees. 

The  report  of  the  three  viewers  appointed 
to  inspect  the  proposed  change  in  road  asked 
by  the  Coinmercial  Water  Co.,  Youngstown. 
O.,  at  Stop  19  in  Coitsville  Township,  has 
been  presented  to  probate  court.  If  the 
change  in  road  is  granted  a  50-ft.  roadway  will 
traverse  the  dam,  which  will  be  constructed 
by  the  water  concern  there.  The  viewers, 
Frank  M.  Moore,  William  McCombs  aiid 
Nicholas  Freeh,  recommended  the  change  in 
roadway  as  asked  providing  the  water  com- 
pany build  and  maintain  the  new  roadway, 
including  the  bridge  over  the  spillway  of  the 
dam. 

County  Surveyor  Ed  S.  Ault.  Marion,  O., 
has  completed  his  estimate  of  the  cost  of 
improving  the  Prospect  pike  from  the  end  of 
the  paving  to  the  south  line  of  the  right-of- 
way  of  the  Hocking  Valley  Ry.,  by  laying 
tar  macadam.  The  estimate  of  the  entire  cost 
is  $5,170.  'The  commissioners  have  determined 
to  improve  this  pike  by  the  same  system  as 
used  on  the  Caledonia  pike  east  of  the  city 
and  a  strip  of  road  out  of  Caledonia  on  the 
Claridon  pike  is  also  to  be  improved. 

Oklahoma. 

El  Reno,  Okla.,  has  awarded  a  contract  to 
the  Cleveland  Trinidad  Paving  Co..  for  the 
widening  of  the  paving  on  Rock  Island  Ave., 
from  30  to  65  ft.,  for  a  distance  of  four 
blocks  at  $2.25  per  sq.  yd.  Bids  were  opened 
Aug.   6. 

The  Cleveland  Trinidad  Paving  Co.  has 
been  awarded  a  contract  by  the  city  of  E! 
Reno.  Olda.,  for  the  paving  of  Bickford 
Ave.,  from  Rogen  to  Penn  St.,  for  $2.25  per 
sq.  yd.  The  bids  for  the  paving  of  tw^o  ad- 
ditional blocks  from  Foreman  to  Clark  were 
rejected.     Bids  were  opened  Aug.  6. 


Oregon. 

The  City  Council  of  Baker  City,  Ore.,  has 
awarded  a  contract  to  Warren  Construction 
Co.,  for  the  laying  of  hard-surface  pave- 
ment from  Court  St.,  to  Shipping  St.,  at  a 
cost  of  in  the  neighborhood  of  $30,000.  The 
bid  on  the  bitulithic  composition  is  $1.90.  For 
the  stretch  from  Shipping  to  Madison  St., 
which  will  be  paved  with  rock  macadam,  the 
award  was  made  to  the  Capital  Improvement 
Co..  for  $2,462. 

The  Roseburg,  Ore..  City  Coinicil  has  re- 
ceived petitions  from  property  owners  for  six 
more  blocks  of  paved  streets. 

The  Citv  Council  of  Wallowa.  Ore.,  has 
ordered  the  grading  and  coating  of  the  streets 
of  the  city  with  shell-rock  to  conform  with 
the  cement  sidewalks  and  crossings  to  be  in- 
stalled at  once  preparatory  to  paving.  It  will 
probably  be  two  or  three  years  before  all  the 
streets  are  paved. 

A  new  district  for  hard-surface  pavement 
has  been  formed  in  Portland.  Ore.,  called  the 
East  39th  St.  district.  This  district  embraces 
East  9th  from  the  north  line  of  East,  Stark 
to  Fast  .Ankenv,  between  East  39th  and-Ploral; 
East  Oak  between  East  33rd  and  East  39th; 
East  Pine  between  East  32nd  and  East  33rd: 
East  33rd  between  East  Stark  and  East  .\n- 
keny;  East  35th  between  East  Stark  and  East 
Oak;  East  37th  between  East  Stark  and  East 
Oak  Sts.  It  is  proposed  to  lay  asphalt  on 
concrete  oavenient  and  the  cost  is  estimated 
at  $74,000.  All  these  streets  are  to  be  im- 
proved in  one  district,  all  the  territory  being 
in  the  south  side  of  Laurelhurst. 
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Pennsylvania. 

The  State  Highway  Department  at  Allen- 
town,  Pa.,  has  awarded  a  contract  for  con- 
structing the  new  state  road  in  Lehigh  County, 
which  will  be  an  extension  of  the  Walberts 
Pike,  to  George  H.  Hardner  of  Allentown. 
The  stretch  to  be  improved  extends  from  Wal- 
berts to  Siegersville.     Trap  rock  will  be  used. 

At  a  special  session  of  the  City  Council  of 
York.  Pa.,  an  ordinance  was  passed  appro- 
priating $5,000  for  the  completion  of  the  pav- 
ing on  North  Duke  St.,  and  $-1,700  for  the 
paving  of  street  intersections  and  before  non- 
assessable property. 

The  Paving  Committee  of  the  City  Council 
of  Butler.  Pa.,  has  awarded  contracts  for  the 
paving  of  portions  of  Washington  St.,  Look- 
out Ave..  Beckert  Ave.,  Sullivan  Ave.,  and 
lackson  St.,  as  follows :  Washington  St., 
awarded  to  F.  E.  McQojistion  at  $1.43  per  sq. 
yd. ;  Porter  National  brick  to  l)e  used.  Look- 
out Ave.,  awarded  to  Norman  J.  Boyer,  at 
$1.10  per  sq.  yd. ;  DuBois  and  Butler  brick 
to  be  used.  Beckert  Ave.  and  Sullivan  Ave., 
awarded  to  Tony  Morelli.  at  $1.10  per  sq. 
yd. ;  DuBois  and  Butler  brick  to  be  used. 
Jackson  St.,  awarded  to  Norman  J.  Boyer. 
at  $1.23  per  sq.  yd.;  DuBois  and  Butler  brick 
to  be  used.  At  the  same  time  Norman  J. 
Boyer  was  awarded  the  contract  for  the  con- 
struction of  a  public  sewer  on  Federal  St.. 
at  $0.35  per  lin.  ft. ;  $35  for  manholes,  and 
$65   for  each   flush  tank. 

The  city  of  Reading.  Pa.,  has  awarded  the 
contract  for -paving  Spring  St.,  bids  for 
which  were  opened  Julv  27.  to  Fehr  & 
O'Rourke.  Reading,  Pa.,  at  $10,286.  Bessemer 
block  will  be  used.  The  same  contractors  were 
also  awarded  the  contract  at  $2.07  per  sq.  yd. 
for  constructing  27.550  sq.  yds.  of  vitrified 
brick  pavement,  bids  for  the  latter  work  being 
opened  Aug.  3.  John  E.  Weidner  was  also 
awarded  the  contract  for  1,850  sq.  yds.  gran- 
ite block  paving  at  $2.23. 

The  county  commissioners  at  Pittsburg,  Pa., 
liave  awarded  the  contract  for  the  macadam- 
izing of  the  Cra!)  Tree  road  to  the  Mc- 
Laughlin  Contracting  Co..    lor  $17,734. 

Tennessee. 

J.  W.  Williams  has  secured  two  street  pav- 
ing contracts  from  Roach  &  Manigan,  gen- 
eral contractors  of  Memphis,  Tenn.  The 
work  will  be  started  at  once. 

Texas. 

George  W.  Bancroft,  B.  F.  Brown,  E.  L. 
Reid  and  S.  H.  Farwell  of  Orange,  Tex., 
have  conferred  with  the  police  jur.v  at  Lake 
Charles  relative  to  the  proposed  Trans-Cal- 
casieu  road.  It  is  probable  that  the  road  will 
be  constructed.  Colonel  Sam  Park,  President 
of  the  Jefferson  County  Good  Roads  Associa- 
tion.  Beaumont,    Te.x.,    is    interested. 

Bids  were  received  Aug.  10  by  J.  Q.  Adam- 
son,  County  Judge.  Sherman,  Texas,  for  the 
construction  of  65  miles  of  roadway  14  it. 
wide  on  stone  and  concrete  foundation  with 
asphalt  binder.  The  contract  was  awarded  to 
McNerny  Bros.,  of  Muskogee,  Okla.,  for 
$250,000.  J.C.  Feild,  Feild  Bldg.,  Denison, 
Tex.,   Engineer. 

The  county  commissioners  at  Bellingham, 
Wash.,  have  established  the  C.  C.  Cornell 
road,  and  next  month  will  call  for  bids  for 
clearing  and  grading  it.  The  road  connects 
Glacier  with  Warnick. 

Utah. 

City  Engineer  George  F.  McGonagle  of 
Salt  Lake  City.  Utah,  has  completed  sur- 
veys for  the  new  feed  line  from  City  Creek 
canyon  to  the  high  ground  on  the  north 
bench,  representing  an  outlay  of  about 
$125,000. 

The  Board  of  Couny  Commissioners  has 
appropriated  $2,000  to  be  used  in  improving 
the  county  road  from  Provo  north  to  the 
point  of  the  mountain,  a  like  amount  having 
been  appropriated  for  that  purpose  by  the 
state. 

The  ptving  of  Third  West  St..  at  South 
Temple  St.,  in  Salt  Lake  City.  Utah,  has 
been  held  up  by  the  granting  of  an  injunction 
in  the  suit  brought  bv  the  Salt  Lake  &  Los 
.Angeles  R.   R:  Co.,  against  P.  J.   Moran,  the 
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Utah  Light  &   Rv   Co.,   Salt   Lake   City,   and 
George    F.    McConagle,    City    Engineer.     The 
railway   company    claims    that    it    owns    West 
South  Temple  St.  at  that  point  and  the  ques- 
tion  will  come   up   when   the   injunction   case 
is  argued  before  Judge  C.  W.  Morse. 
Virginia. 
The    South    Ghent    Land    Co.,    of    Norfolk, 
Va.,  has   awarded   to   Perry  W.   Ruth  &   Co., 
the  contract  to  pave  Raleigh.   Beissevain   and 
North  Aves..  with  sheet  asphalt   at  $1.89  per 
sq.   yd.      Contract    for    granolithic     sidewalks 
has  been  awarded  to  the   same  company. 
Washington. 

County  Engineer  Charles  Lindbery  of 
Whatcom  County,  Bellingham,  Wash.,  has 
submitted  his  preliminary  estimate  of  the  cost 
of  constructing  the  2%i  miles 'of  road  from 
Silver  Beach  to  Woodlawn  to  the  county 
commissioners.     The  estimated  cost  is  $9,000. 

In  company  with  H.  L.  Bowlby.  state  high- 
way commissioner,  the  Board  of  County  Com- 
missioners, Bellingham,  Wash.,  inspected  the 
Guide  Meridian  road,  leading  to  Lynden, 
with  a  view  to  learning  just  what  the  county's 
rights  are  to  the  $17,000  in  the  state  aid 
road  fund.  The  state  commissioner  will  de- 
termine   whether    the    work    needed    on    the 


Guide  and  one  or  two  other  county  roads 
leading  south  will  warrant  the  payment  of  the 
$17,000  to  Whatcom  County  by  the  state. 

Judge  John  Broyles  of  Excelsior,  has  re- 
ported to  the  Whatcom  County  Commission- 
ers at  Bellingham,  Wash.,  that  he  is  ready 
to  turn  over  to  the  public  the  Herman  road, 
from  Glacier  to  a  point  14  miles  cast  near 
the  pass  on  the  north  fork  of  the  Nooksack 
River.  This  road  would  have  been  com- 
pleted last. winter  had  not  the  high  waters  torn 
away  the  grades  already  made. 
Wisconsin. 

•JiBids  will  be  received  by  the  Board  of 
Public  Works,  Milwaukee.  Wis.,  until  10:30 
a.  m.,  .A.ug.  20,  for  furnishing  the  necessary 
labor  and  material  for  grading  to  a  subgrade 
the  roadway  and  paving  same  with  permanent 
sand  stone  pavement  on  concrete  foundation. 
Pleasant  St.  from  Milwaukee  River  to  North 
Water  St.  H.  E.  Briggs  is  Commissioner  of 
Public  Works. 

•I«Department  of  Public  Works.  Milwaukee, 
Wis.,  will  receive  bids  until  10:30  a.  m.,  Aug. 
19,  for  paving  the  roadway  with  brick  on 
the  following  streets :  Michigan  St..  from 
Jefferson  to  Lake  in  Third  Ward;  Seventh 
St.,  from  Walnut  to  Germania  St.,  in  Sixth 
and   Tenth   Wards ;   Lincoln   Ave.,   from   For- 


est Home  Ave.  to  22nd  Ave.,  in  Eleventh 
Ward  and  Park  St..  from  a  point  214  ft.  east 
of   northwest   Vi   section  31. 

•J«Bids  will  be  received  until  10:30  a.  m., 
Aug.  20,  by  the  Department  of  Public  Works, 
Milwaukee.  Wis.,  for  furnishing  material  and 
labor  for  the  grading  of  the  roadway  and 
paving  same  with  permanent  asphalt  pave- 
ment on  concrete  foundation  on  15th  St., 
from  Grand  .^ve.  to  Cedar  St.  L.  S.  Everts 
is  Deputy  Comptroller. 

The  city  of  Antigo,  Wis.,  has  awarded  a 
contract  to  W.  H.  Fisher  for  the  paving  of 
four  blocks  of  street  in  the  city  with  macadam 
for   $8,674.     Bids    were    opened    Aug.    6. 

Canada. 

Montreal,    Que.,    will    construct  ""sidewalks 

this   summer  at  a  cost   of   $500,000.     In     all 

, about  25,000  sq.  yds,  of  flagstones,  80,000  yds. 

of  asphalt,  and  50,000  sq.  yds.  of  cement  will 

be  laid. 

J.  Conn  of  Winson,  Ont.,  has  been  awarded 
a  contract  by  the  city  of  CoUingwood,  Ont., 
for  the  construction  of  3,636  sq.  yds.  of  street 
paving  with  a  3-in.  tar-lithic  wearing  sur- 
face. The  paving  will  be  constructed  on  a 
5-in.  concrete  base.  The  contract  was  award- 
ed at  $1.55  per  sq.  vd.  Bids  were  opened 
Aug.   9. 


WATER -WORKS        AND        SEWERAGE 


Alabama. 

The  plans  and  specifications  for  the  new 
water  plant  for  the  city  of  Gadsden,  Ala., 
have  been  received  and  the  city  will  be  in 
a  position  to  go  ahead  with  the  letting  of  the 
contract  for  the  plant  on  the  first  of  Sept., 
as  contemplated. 

The  General  Contracting  &  Construction  Co., 
R.  L.  West,  Pres.,  Atlanta,  Ga.,  has  been 
awarded  a  contract  by  the  city  of  Gadsden, 
Ala.,  for  the  construction  of  a  waterworks  sta- 
tion, filters,  machinery  and  extensions.  The 
sub  contractors  on  the  work  are  Henry  R. 
Worthington,  New  York;  Laidon-Dunn-Gor- 
don  Co.,  Cincinnati,  O.,  and  the  American 
Water  Softener  Co.  The  contract  was  award- 
ed at  $70,360.  Hazlehurst  &  Anderson,  En- 
gineers, Atlanta,  Ga.  Bids  were  opened  Aug.  4. 

Arkansas. 

The  Kress  Construction  Co.,  of  Stuttgart 
has  secured  the  contract  to  put  in  the  sewer 
system  at  Newport,  Ark.,  their  bid  being 
$30,747. 

The  Texarkana  city  council  on  the  Arkan- 
sas side  expects  to  pass  an  ordinance  at  its 
next  meeting  providing  for  the  extension  of 
the  sewer  system  to  all  portions  of  the  city 
that  are  now  unprovided  with  sewerage. 
Property  owners  in  the  districts  have  ex- 
pressed their  approval  of  the  proposed  ex- 
tension. 

The  city  council  of  Paris,  .'\rk.,  has  passed 
an  ordinance  formin,g  the  city  into  an  im- 
provement district  and  a  committee  is  at  work 
securing  the  proper  number  of  petitioners  for 
the  issuance  of  $75,000  worth  of  bonds  for 
the  purpose  of  installing  a  system  of  water- 
works. The  plans  have  already  been  drawn 
and  an  estimate  as  to  cost  has  been  made  by 
an  engineer.  The  water  will  be  supplied 
from  a  lake  to  be  formed  on  .Short  Mountain 
creek,  south  of  Paris.  A  standpipe  will  be 
located  on  an  elevation  of  181  ft.,  which 
lies   between   here   and   the   lake. 

Plans  have  been  prepared  by  Dickinson  S: 
Watkins  of  Little  Rock,  Ark.,  for  the  con- 
struction of  a  waterworks  system  in  Con- 
way, .'Vrk.  The  board  of  public  work  is  ar- 
ranging to  secure  right  of  way  contracts  for 
the  pipe  line  from  Gleason  to  Conway,  a 
distance  of  about  six  miles.  Surveys  for  two 
or  three  possible  routes  for  the  mains  have 
been  made.  .According  to  the  plans  the  pump- 
ing station  will  be  located  on  the  banks  of 
the  Cadron  at  Gleason  and  will  be  situated 
a    few   hundre'd   yards   north   of   the-  plant   of 


the  Freeman  Lumber  Co.     Wooden  pipes  will 
be   used   throughout   the   system. 

California. 

City  Engineer  Winn  of  Hollister,  Cal.,  has 
prepared  plans  and  specifications  for  the  con- 
struction of  a  6-in.  sewer  on  Central  Ave., 
in  the  Pierce  addition,  and  the  same  has  been 
adopted  by  the  town  trustees. 

W.  J.  Smith  was  the  lowest  bidder  for  the 
construction  of  the  western  part  of  the  .south 
side  sewer  west  of  Bay  St.,  Alameda,  Cal., 
bidding  $17,264  on  the  work.  Bids  for  the 
eastern  section  will  be  advertised  for  later. 

A.  L.  Chalmers,  624  Walsworth  Ave.,  Oak- 
land, Cal.,  has  been  awarded  a  contract  for 
the  construction  of  a  reservoir,  wooden  tank, 
extending  main,  etc.,  at  Fort  Barry,  Cal.  Bids 
were  opened  Aug.  6. 

Colorado. 

Denver,  Colo.,  has  awarded  a  contract  to 
Holme  &  Allen  Pipe  &  Construction  Co.,  for 
laying  the  pipe  and  making  repairs  to  the 
distributing  system  of  the  old  South  Den- 
ver water  plant.  Work  is  to  begin  as  soon 
as  the  pipe  is  received  and  according  to  the 
contract  the  work  will  be  completed  by  the 
end    of    the    month. 

Connecticut. 

Secretary  Caplan  of  the  permanent  paving 
commission  of  New  Haven,  Conn.,  appeared 
before  the  board  of  local  improvements  of 
that  city  and  announced  that  it  was  desired 
that  a  sewer  should  be  put  through  Ells- 
worth Ave.,  between  Chapel  and  Edgewood. 
so  that  work  on  the  laying  of  the  pavement 
there  might  be  started  soon.  The  board  grant- 
ed petitions  for  sewers  in  East  Rock  road, 
Chatham  St.,  Morris  St.,  Clinton  Ave., 
Chambers  St.,  Salem  St.  and  North  Front  St. 

Georgia. 

The  contract  for  Atlanta's  new  10,000,000- 
gal.  addition  to  its  waterworks  filter  plant 
has  been  signed  by  the  Mayor  and  Robert  E. 
MiUigan,  for  the  New  York  Continental  Jew- 
ell Filtcration  Co.,  which  was  awarded  the 
contract   at   $31,000. 

Idaho. 

The  North  Side  Twin  Falls  Land  &  Water 
Co.,  of  Boise,  Ida.,  has  awarded  contracts 
for  the  construction  of  the  Jerome  reservoir 
to  Donald  Grant  &  Co.,  and  Conway  &  Wil- 
hite.  The  work  will  be  commenced  at  once, 
as  it  is  desired  to  get  the  greater  part  of  the 
work    completed    this      season.      The    Jerome 


reservoir  will  have  a  capacity  of  150,000  acre 
ft.,  and  will  cover  an  area  of  8,000  acres  in 
extent.  By  the  construction  of  this  reservoir 
the  water  of  the  Snake  river  will  be  con- 
verted during  the  flood  season  for  use  when 
needed  on  the  North  Side  Twin  Falls  project. 
The  city  clerk  of  Caldwell,  Ida.,  sold  bonds 
Aug,  15,  in  the  sum  of  $76,000  for  waterworks 
improvements. 

Illinois. 

•J«Bids  will  be  received  until  8  p.  m.,  .-Vug- 
gust  25,  by  City  Clerk,  Wheaton,  111.,  for  the 
construction  of  appro.ximately  17,726  ft.  of 
vitrified  pipe  drains,  8-in.  to  27-in.  in  diameter, 
estimated  to  cost  $15,273.  Also  two  smaller 
sewer  and  drain  improvements  estimated  to 
cost  $1,672  and  $392  respectively.  Arthur  L. 
Webster   is   City   Engineer. 

The  city  council  of  Quincy,  111.,  has  passed 
ordinances  providing  for  the  construction  of 
sewers  as  follows ;  On  Cherry  st.  from 
Fourth  to  a  point  200  ft.  west  of  Third  St., 
thence  north  in  alley  188  ft. ;  estimate  $951. 
On  alley,  between  Fourth  and  Fifth  St.  and 
Cherry  and  Spruce  sts. ;  estimate,  $875.  On 
Spring  St.  from  Seventeenth  St.  to  a  point  500 
ft.  east  Twenty-second  st. ;  estimate  of  cost, 
$2,684.  From  Twenty-fourth  and  Broadway 
running  south  to  Vermont  St.,  on  Vermont 
St.  east  to  Twenty-seventh  St.,  thence  north 
on  Twenty-seventh  st.  to  Broadway;  esti- 
mate  of  cost,  $2,533. 

A  petition  has  been  presented  to  the  city 
council  of  Colchester,  III,  for  a  sewer  along 
Elizabeth  St.,  beginning  at  a  point  where 
Elizabeth  St.  crosses  South  St.,  and  running 
south  on  Elizabeth  St.,  to  the  Corporation 
line. 

The  board  of  local  improvements  of  Mor- 
ris, 111.,  has  awarded  a  contract  to  the  Ottawa 
Construction  Co.,  of  Ottawa,  III.  for  the  con- 
struction of  the  Kiersted  St.  sewer  for  $1,430. 

The  city  council  of  Canton,  III,  has  been 
petitioned  for  the  construction  of  a  sewer 
on  Chestnut  St.,  between  Eighth  and  11th 
-A.ves. 

A  contract  has  been  awarded  to  the  Ameri- 
can Engineering  &  Construction  Co.,  Ashland 
Blk.,  Chicago,  111.,  for  the  construction  of 
a  brick  sewer  at  Chicago  from  the  existing 
73d  St.  sewer  to  the  Stony  Island  Ave.  pump- 
ing station  for  $5,800.  The  work  includes  a 
41-in.   sewer.     Bids   were   opened   .\ug.   5. 

New  York  capitalists  are  behind  a  project 
to  construct  a  reservoir  and  filter  at  Lake 
Bluflf.  Ill,  to  supply  filtered  water  to  all  the 
small    cities    and    villages    between    Evanston 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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and  Waukegan,  and  eventually  to  small  su- 
burbs on  the  west  side  of  Chicago.  Con- 
struction Engineer  Rogers  of  New  York  has 
already  placed  his  plans  before  the  municipal 
officers  of  Wilmctte  and  will  enlist  the  sup- 
port  of   local   capital. 

The  city  council  of  Herrin,  111.,  has  passed 
an  ordinance  providing  for  a  municipal  owned 
and  operated  waterworks  plant.  The  esti- 
mated cost  of  the  plant  is  $75,000. 

Walter  M.  Hoy  of  Sycamore,  111.,  assisted 
by  the  committee,  surveyed  and  measured  the 
distance,  etc.,  for  the  water  system  to  be 
constructed  there,  and  estimated  the  cost  at 
$3,300  complete,  the  same  to  consist  of  a 
tank  to  hold  75,000  gals,  of  water,  a  hve  hp. 
engine,  a  six-in.  water  pipe  with  the  necessary 
hydrants   to    be   laid  through   the   streets. 

The  board  of  local  improvements  of  the 
village  of  Bement,  111.,  has  awarded  a  con- 
tract to  C.  O.  Knapp  and  Curtis  Knapp  for 
the  laying  of  water  main  with  necessary  hy- 
drants and  other  attachments  in  the  north 
part   of  the  town   for  $1,043. 

Charles  Barber  of  the  village  of  Manlius, 
111.,  is  preparing  to  construct  a  pumping  sta- 
tion and  lay  water  mains  in  all  parts  of  the 
village. 

Indiana. 

The  members  of  the  Jeffersonville  city 
council  voted  unanimously  for  a  resolution 
which  provides  for  a  local  sewer  on  Pearl  St., 
from  Court  Ave.,  to  the  river,  with  branches 
on    Maple,    Chestnut   and   Market   Sts, 

The  town  council  of  West  Terre  Haute  has 
awarded  to  Samuel  McKay  the  contract  for 
the  construction  of  a  sewer  from  Summer 
Ave.,  to  the  gravel  pit.  Resolutions  were  also 
passed  to  put  in  sidewalks  and  curbings  on 
South  Si.xth,  South  Eighth  and  Poplar  Sts., 
and  on  the  north  side  of  West  Paris  Ave. 

Michael  Burke  lias  been  awarded  a  contract 
in  Peru,  Ind.,  for  the  construction  of  a  lateral 
sewer  from  Benton  to  Lincoln  St..  between 
Main  and  Fifth  Sts.,  for  $1.24  per  lin.  ft. 

After  a  week's  examination  of  the  north- 
east part  of  the  city  City  Engineer  Roberts  of 
Terre  Haute,  Ind.,  has  recommended  a  route 
for  a  new  sewer  line  intended  to  drain  the 
city  from  13th  St.,  and  Eighth  Ave.,  east 
and  north  to  the  city  limits.  The  new  line 
will  be  put  in  from  1.3th  St.,  and  Eighth  Ave., 
east  to  14th  St.,  nortli  to  Plum  St.,  and  east 
to  23d  St.,  and  will  cost  in  the  neighborhood 
of   $40,000. 

George  H.  Palmer  has  received  a  contract 
to  construct  the  10-in.  sewer  on  Miles  St.. 
in  Logansport,  Ind.,  for  81  cents  per  ft.  The 
sewer  is  a  square  and  a  half  long,  extending 
from  the  alley  between  15th  and  16th  Sts., 
east,   to  the   center   of    17th   St. 

Residents  of  Brightwood,  Indianapolis,  Ind., 
are  opposed  to  the  sale  or  lease  of  the  water 
works  plant  in  the  suburb  to  the  Indianapolis 
Water  Co.  They  have  informed  Dr.  W.  H. 
Johnson,  president  of  the  city  council,  that 
they  wish  to  have  the  plant  repaired  and  the 
mains  extended. 

Iowa. 

^iCity  Clerk  J.  H.  Clark,  Indianola.  la.,  will 
receive  bids  until  7 :30  p.  m.  August  23,  for 
furnishing  necessary  labor  and  materials  for 
the  construction  of  sanitary  sewer  as  follows: 
6,447  ft.  10-in.  standard  vitrified  sewer  pipe. 
12,087  ft.  8-in.  standard  vitrified  sewer  pipe. 
1.258  ft.  6-in.  standard  vitrified  sewer  pipe.  33 
common  manholes.  13  drop  manholes,  9  flush 
tank  siphons,  set  in  manholes.  800  house  con- 
nections. .328  manhole  steps,  %xlO-inch  round 
iron.       H.  H.  Gilliland  is  Engineer. 

^City  Clerk,  Hawarden.  la.,  T.  J.  Reeves, 
will  receive  bids  until  8  p.  m.,  Sept.  3.  for  the 
construction  of  about  18.000  ft.  of  vitrified  pipe 
sewer,  8,  10  and  12-in.  pipe. 

4*Bids  will  be  received  until  7 :30  p.  m., 
Sept.  9,  by  City  Council  of  Carrington,  N.  D., 
for  the  extension  of  the  water  mains  of  the 
water  works  system  of  that  city. 

^•Bids  will  be  received  until  3  p.  m.,  Sept. 
5,  by  City  Council  of  Grand  Forks.  N.  D.. 
for  remodeling  and  reconstructing  the  present 
slow  sand  filter.  A  certified  check  for  $500 
payable  to  the  Mayor  must  be  filed  with 
each  bid.     Charles  J.  Evanson  is  City  Auditor. 


Bids  received  by  William  K.  Gamble,  Mount 
Vernon,  la.,  on  Aug.  S,  for  furnishing  all  ma- 
terial and  labor  necessary  for  the  construction 
of  a  reinforced  concrete  reservoir  according 
to  plans  and  specifications  prepared  by  Fre- 
mont Turner  of  Des  Moines,  la.,  have  been 
rejected  and  the  matter  will  be  acted  upon 
some  time  in  the  future. 

At  a  meeting  of  East  Des  Moines  Improve- 
ment league  plans  were  discussed  and  a  com- 
mittee appointed  to  confer  and  report  at  the 
next  meeting  upon  the  question  of  asking  the 
city  council  to  make  extensive  improvements 
in  East  Des  Moines.  Among  them  is  desired 
a  trunk  line  sewer  two  and  one-half  miles 
long,  a  system  of  graded  streets  and  electric 
lights.  The  sewer  as  planned  would  extend 
from  Hull  Ave.,  in  a  southeasterly  direction 
to  the  Des  Moines  river.  S.  A.  Ross  is  presi- 
dent  of  the  league. 

The  city  council  of  Burlington,  la.,  has  in- 
structed the  city  engineer  to  draw  up  plans 
for  a  sewer  to  extend  from  Moore  St..  down 
Mt.  Pleasant,  and  to  connect  with  the  Hawk- 
eye  sewer. 

The  village  of  Le  Mars,  la.,  contemplates 
purchasing  the  water  works  plant  of  that 
place.  The  franchise  has  three  years  more 
to  run. 

The  city  council  of  Ellsworth,  la.,  is  hav- 
ing preliminary  plans  for  the  establishment  of 
the  waterworks  system  made,  which  was  re- 
cently authorized  at  a  special  election. 

City  Engineer  Reuben  C.  Hart  has  been  in- 
structed by  the  city  council  of  Clinton,  la.,  to 
make  plans  and  estimates  of  cost  for  the  con- 
struction of  sewers  in  districts  3  and  4,  esti- 
mated to  cost  $90,000  and  $12,000  respectively. 
W.  E.  Hayes  is  city  clerk. 

The  city  council  of  Clinton,  la.,  has  in- 
structed City  Engineer  Reuben  C.  Hart  to 
make  plans  and  an  estimate  of  cost  for  the 
construction  of  a  waterworks  system  at  an 
estimated  cost  of  $600,000.  W.  E.  Hayes  is 
city  clerk. 

The  Iowa  City,  la.,  city  council  is  contem- 
plating the  conversion  of  Ralston  creek,  which 
flows  through  the  town  into  a  sewer,  to  solve 
numerous  municipal  problems  as  to  sanitation 
and  convenience.  The  cost  of  the  improve- 
ment will  be  $200,000. 

The  W.  K.  Palmer  Engineering  Co..  of 
7717-720  Dwight  Bldg.,  Kansas  City..  Mo., 
have  completed  surveys  for  a  complete  sewer 


(1) 
Laving    36"    cast    iron    pipe,    3,080 

lin    ft $  1.80 

Laving    30"    cast    iron    pipe — 730 

lin.    ft 1.50 

Laving   12"    &   S"   C.   I.    pipe   for 

blow-offs— 60    lin.    ft 60 

Rock    excavation    above    grade — 

20    cu.    yds 6.00 

Rock   excavation  below  grade — 2 

cu.    yds S.OO 

Earth    excavation   below  grade — 

20  cu.  yds 1.00 

Chambers    for  blow-oft,    by-pass 

&   air    valves — 6    chambers....   45.00 
Chambers  for  30"  &  36"  valves — 

2   chambers   75.00 

Spruce  piles   driven   and  cut   off 

—10.000    lin.    ft .18 

Spruce     lumber     in     place     for 

foundation— 10    ft.    M.    B.    M..   40.00 
Concrete  masdnry — 50  cu.   yds..     6.00 

Totals    $9,751 


that  is  proposed  to  run  south  near  Hydraulic 
Ave.  W.  E.  Dixon,  president  of  the  South 
End   Round    Table,   is   interested. 

The  following  bids  were  received  at  Hor- 
ton,  Kan.,  for  the  construction  of  sewers  on 
Aug.  2;  W.  B.  Hazen,  St.  Joseph,  Mo.,  En- 
gineer :  Inter-Mountain  Bridge  &  Const.  Co., 
Tecumseh,  Nebr.,  total  $.31,081.27,  contract 
awarded;  C.  U.  Heuser,  Salt  Lake  City,  Utah, 
total  $34,709.40;  Kelly  &  Carter,  St.  Joseph, 
Mo.,  total  $37,781.50;  E.  D.  Reed,  Clay  Cen- 
ter, Kan.,  total  $.35,289;  Oleson  H.  Schmidt, 
St.  Joseph,  Mo.,  total  $35,450.81;  Hamilton 
Bros.,  Newton,  Kan.,  total  $32,911.55;  did  not 
bid    on    all    items. 

Maryland. 

•J»The  Board  of  Awards,  Baltimore,  Md., 
will  receive  bids  until  11  a.  m.,  Sept.  7,  for 
the  construction  of  a  sanitary  laterals  in  Dis- 
trict 14  and  furnishing  and  erecting  a  coal 
and  ash  handling  plant  in  the  sewage  pump- 
ing station.  The  work  will  include  approxi- 
mately 23,000  lin.  ft.  of  8  to  15-in.  vitrified 
pipe  sewers;  30  lin.  ft.  brick  and  concrete 
sewer  30-in.  diameter;  10,000  lin.  ft.  of  6-in. 
house  connections.  George  N.-  Numsen  is  ■ 
president  of  the  board. 

Massachusetts. 

The  board  of  aldermen  of  New  Bedford, 
Mass.,  has  approved  the  plans  of  City  En- 
gineer Williams  for  the  outlet  of  the  pro- 
posed intercepting  sewer,  out  in  Buzzards 
Bay,  3,000  or  more  ft.  from  the  end  of 
Gark's  point,  and  has  passed  an  order  author- 
izing the  engineer  to  submit  the  same  to  the 
state   board    of    health. 

Patrick  McQuade  has  been  awarded  the 
contract  for  erecting  a  new  garage  for  the 
water  department  of  New  Bedford  for  the 
sum  of  $4,327. 

The  following  bids  were  received  Aug.  1 
by  the  Metropolitan  Water  Works,  Boston, 
Mass.,  for  Contract  No.  326,  laying  water 
pipes  in  Chelsea,  Mass.,  (1)  standing  for 
Michael  Russo,  Boston,  Mass.  (awarded  con- 
tract), (2)  for  L.  Devincenzi  &  Co.,  Boston, 
Mass.,  (3)  for  Coleman  Bros.,  Boston,  Mass., 
(4)  for  Bryne  Contracting  Co.,  Boston, 
Mass.,  (5)  for  John  E.  Palmer.  Boston, 
Mass.,  (6)  for  Thomas  Bruno,  Revere,  Mass., 

(7)  for    Chas.    M.    Callahan,    Boston,    Mass., 

(8)  for  John  J.  Falvey.  Somerville,  Mass., 
and  (9)  the  Commonwealth  Construction 
Co.,   Boston,  Mass. : 

(3)  (4)  ■  (5)  (6)  (7)  (8)  (9) 

$  2.00  i  2.48  $  2.60  $  2.50  $  2.45  %  2.75  $.,2.75 

2.13  2.48  1.70  2.25  2.40  2.45  2.25 

1.50  1.00  1.00  1.00  1.50  1.50  1.75 

6.00  5.00  5.00  4.00  4.00  6.00  6.00 

8.00  5.00  6.00  0.00  4.00  8.00  S.OO 

2.00  1.00  2.00  2.00  2.00  2.00  1.25 

75.00  40.00  70.00  50.00  50.00  60.00  75.00 

75.00  80.00  95.00  75.00  100.00  60.00  100.00 

.27  .20  .23  .25  .24  .23  .28 

45.00        50.00       50.00       60.00       75.00       40.00       50.00 
7.00  S.OO         9.00         8.00         7.00         8.00         8.00 


system  for  Winterset,  la.  Plans  and  speci- 
fications will  be  finished  shortly.  Informa- 
tion can  be  obtained  at  the  office  of  the 
engineers. 

Kansas. 

City  Clerk  William  Sence  of  Wichita,  Kan,, 
has  registered  before  a  state  official  at  To- 
peka,  Kan.,  the  College  Hill  sanitary  sewer 
bonds  aggregating  $123,000.  These  bonds 
were  issued  to  pay  for  sewerage  in  sewer 
district   No.   12.     Finlay  Ross  is  city  auditor. 

Residents  in  the  extreme  southern  portion 
of  Wichita,  Kan.,  are  preparing  a  petition 
for  a  sanitary  sewer  in  that  section.  The 
proposed  sanitary  sewer  district  extends  from 
Harrv  St.,  south  to  the  city  limits,  and  from 
the  Arkansas  River  on  the  west  to  Hydraulic 
.Ave.  on  the  east.  The  sewer  district  prob- 
ablv   will   he   connected  with   the  main    sewer 


Michigan. 

The  city  of  Sandusky,  Mich.,  has  voted  the 
issuance  of  bonds  for  the  construction  of 
sewers,   waterworks  and  electric  lights. 

Samuel  A.  Freshney  has  estimated  the  cost 
of  constructing  a  sewer  in  Deloney  St.,  from 
Hovey  St.,  to  Watson  St..  in  the  city  of 
Grand  Rapids,  Mich.,  at  $510,  and  of  con- 
structing a  sewer  in  East  Fulton  St.,  from 
East  Side  trunk  sewer  to  Ottawa  St.,  at 
$12,020. 

The  council  of  Manistee,  Mich.,  has  been 
petitioned  for  the  construction  of  a  main 
sewer  in  Eighth-  St.,  between  Cypress  and 
Cedar  Sts. 

Plans  are  being  prepared  by  Prof.  Gardner 
S.  Williams  of  the  engineering  department 
of   the    University   of    Michigan,   Ann   Arbor, 


Items  marked  thus  4«  indicate  work  now  open  for  bids. 
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,.      „                          13  470  .30  The   State   Water   Supply   Commission  gave 

Mich.,    for    the    improvement    of    the    water  ^^  '^-  Pp^^^  lin   tt.V.'.V.V.'.'.V.V.  5,il5  •«  ^  hearing   in   Albany  recently  upon  the  appli- 

works  at   Big  Rapids,  Mich.     Among  the  im-          12  in.,' per  im.  ft 2.434  -w  ^.j^jjo,.,   of   the   village  of   Canajoharie,    N     Y., 

provements  the  plans  call  for  a  new  flume  and          11  !"-  Ep^  Jjn'  ft 1700  1-05  to    amend   the    plans    previously    approved   by 

new   wheels.                                                                 .    y's-eaih           ,  ,„  the  commission   for  a  new  water  supply  sys- 

On    recommendation    of    the    committee    on           "^8x6 ?"  135  tem.     Those    who   appeared   before   the    com- 

sewers    the    sewer    on    North    Fuller    St.,    in          10  '^  ? Il"  lieo  mission    in    favor    of    the    plans    were    N.    J. 

Grand    Rapids,    Mich.,    from    Michigan    Ave.,          UxG '.'.'.'.'.'.'.'.'■'.         4  2.30  Herrick,   village   attorney,   J.    H.   McLaughhn, 

to    the    contagious    disease    hospital    is    to    be          in  k  6.'.'. ?1  A-l^  village    clerk,   and   Charles   E.    Perry,  the   en- 
built    at    once.      An    appropriation    of    $4,000      Manholes,   each    ...........  ■• ='  ■^'•^g  gineer  who   drew  the  plans.     The  village  has 

has   been   provided   for   this   purpose.  ^Ch"\fn^leJh^    .'.     :.:'.::       1  A  00  fold  bonds  to  the  amount  of  $150,000  for  the 

TUTinnocnta                                            Septic  tank.'  each 1  3^.00  work.                                                            ^,     ,,      _,  .    , 

Minnesota.  T^T^^To         Walter  McCuUoch  of  Albany,  N.  Y.,  Chief 

4iBids  will   be   received   until  7   p.   m.,  .\u-  Total     *<>  •      ■  Engineer   for   the   State   Water    Supply   Com- 

gust  20,   bv   Village     Council     of   Monticello,  New  Jersey.  mission,   with  City  Engineer   E.  A.  Fisher  of 

Minn.,    for   the    laying   of   2,000   ft.    of    12-in.  -  ^  Rochester,  N.  Y.,  has  made  prehminarv  plans 

sewer  p.pe.     W.  J.   Thompson  is  Village   Re-       J;B,   s   will   bo   -  .ved^  until    ,    ,.   .,..   Au-      ,^^^  ,^^^^.^  5*,!'-  ^^df^^  j"^  fegulat; 

'^tBids  will  be   received  until   in  a.  m.,  Au-       to    the    waterworks    system :      The    work^  in-     ter   ^-J^e  Proposed  ^^orage^ dam  to  regulate 
gult  22.  by  A.  H.   Scherer,   City  Clerk.   Man-      dudes  the  tqllowmg:   ^.A)   Furn i.h..  g.  F.  O        ''^  g^^^^fi,^^,   ^^.^   ^een   awarded   a   con- 

kato,  Minn.,  for  the  necessary  labor  and  ma-       B.    High    Bridge,    N.    J.,    together    vvnth    all  ^       =  Binghamton.  N.  Y.,  for 

terial    for   the   installation    of   about   2,690   ft.       connections,    valves     castings    and    specials        lll^[°J^^^J^■,^^/^i  ^  sewer  on  Alice  St.,  for 
of  6-in.   water   mains,  372  ft.  of  10-in.   water      about  three  miles  of  gravity  mam.  Separate       ^^  '^""g   ,     ^^.^^^  j  Aug.  3. 

mains    and  necessary  hvdrants.  bids  to  include  all  above  are  requested  for:       >Oua.     cicis  '^    ^   , 

The  village  council  of  Long  Prairie,  Minn.,  (1)     10"    spiral    riveted    pipe,    No.    10,    No.  North  Dakota. 

has   voted    to    install    a    sewer    system    in    the  11,    No.    14.  ABids    will    be    received    until    7  ;30    p.    m., 

village   and  the   work  will  be   pushed  as   fast  (2)     12"    spiral    riveted    pipe.    No.    10,    No.       g^p^     g^    ^y    The    City    Council    of    Carring- 

as    possible    in   order   that   the    work   may   be  12,   No.   14.  to„    ^  'Dak.,  for  the  construction  of  a  septic 

finished  before  the  winter.     Bids  for  plans  are  (3)     10"  cast-iron  pipe.  tj^„]^^   ^^^jn   Outlet   sewer  and  for  certain  sew- 

now   being   advertised    for.     The   main   sewer  (4)     12"    cast-iron   pipe.  ^^s  ;|.,  ggwer  district  No.  1.     H.  L.  Winterer  is 

will   start  from  Elm   St.,  and  run  west  down       B     Cart    pipe      and    distribute      and    connect       q^     Auditor. 

Osakis    St.,  to   Walnut   St.,   thence   north  and  same.  -phe   contract    for   the   construction    of    new 

empty   into   the   river.  C     For    excavating    and    backfilling    trench.  water   mains   in    Rugby,    N.    Dak.,   amounting 

E.  T.  Sykes,  supervisor  of  the  water  works       D     For    laying    and    connecting    pipe.  ^^    $11,327,    was    let    by    the    city    council    to 

of  Minneapolis.   Minn.,  has  discovered  a  new       £     For  combination   of   C  and  D.  L    W    Sehruth   of   Fargo, 

site    for    a    storage    reservoir    on    the   heights       p     For     furnisliing    material     and    construct-  '        ' 

west  of  Glenwood  park  and  has  recommended  ing  Catchment  Reservoir  and  enlarging  Ohio. 

to  the  city  council  that  a  10,000,000-gal.  reser-  Distributing   Reservoir,   complete.  ^Bids  will  be   received  by  the  Director  of 

voir  be   constructed  there.  G     For    building   enclosing   fence.  Public  Service,  Elyria,  O.,  until  noon,  August 

Mississippi  Complete    plans    and    specifications    may    be       j^    f^j.  ^he  construction  of  a  sewer  on  West 

,      .        ,         ,  ,,' J      ,    r-i       1     J        seen  at  the  office  of  the  Borough  Clerk  or  at       cj'     from    end    of    present    sewer    to    Huron 

An  election  has  been  called  at  Cleveland,  ^j^^  ^^^^  ^f  tj^^  Engineer,  F.  S.  Tainter,  No.  ^^^  ^^3^  Moriarty  is  clerk.  A  certified 
Miss.,  to  decide  whether  or  not  a  waerw^^^^^       ^   j^,^^,^,,.  Street,  Hoboken,  N.  J.  ^°e,k   for   $.500   must  be   filed   with   each   bid. 

system   to   cost    about   $1.,,000   to   $20,000   will  ^,^^,    Sewerage    Committee    ot    Caldwell,   of  j,j,,g  ^.jlfage  ^lerk  of  Lakewood.  O.,  B.  M. 

be  installed.  _  which    John    W.    Gosman    is    chairman,    has       ^^^y.     ^ju    receive    bids    until    noon,    August 

Missouri.  presented  its  report  to  the   Caldw-ell   Borough       .,g    f^^^  fnrnishing  labor  and  material   for  the 

The  board  of  public  works  of  St.  Joseph,  Council  recommending  immediate  action  in  construction  of  Hird  St.  sewer,  Northland 
Mo.,  has  ordered  the  construction  of  sewers  sewering  the  entire  town  and  draining  to  a  j^^.^  se^er  and  Northland  Ave.  water  mam. 
in   districts   Nos.  40  and    112.  disposal    plant   to    be    erected    in    the   western       pj^j;^    ^^^^    specifications    are    on    file    at    the 

Mnntana  extremity  of  West  Caldwell   Borough  beyond       ^^^^^  ^f  ^y,,.,    ^l    Evers  Engineering  Co.,  332 

muiiLdUd.  Swamp   road,   at   a  total  approximate  cost   of       j-^^^   Arcade    Cleveland,   O. 

The    city    of    Townsend,    Mont.,    will    con-      $80,000.      It    is    estimated    that    26,000    ft.    of  4.Bids  will  be  received  by  the  Secretary  of 

tract  a  water  works  system.  Engineer  Thorpe  „^ai,i  sewers  and  7,.500  ft.  of  trunk  sewers  to  ^^^^  Board  of  Control,  Mansfield,  O.,  until 
of  Bozeman,  Mont.,  has  been  secured  to  pre-  connect  with  the  disposal  plant  in  West  Cald-  ^_^^^^  Auo-ust  19  for  furnishing  the  neces- 
pare  plans  and  specifications.  It  has  been  ^ell  Borough,  and  12,400  ft.  of  laterals  will  sary 'labor  and  material  for  the  construction 
planned  to  sink  a  drive  well  100  ft.  deep.  n^get    present   needs.  of    sewers    including    the    following    approxi- 

The    water    committee    of    the   city    council  Svlvester    Nicolette    has     been      awarded   a       ^^^^^^^    quantities-    3,34-5     ft.     of    8-in.    sewer; 

of  Great  Falls,  Mont.,  has  awarded  the  con-  contract  by  the  city  of  Potsdam,  N.  J.,  for  r-^y  f^  jq_j,.,  sewer ;' 3,730  ft.  of  r2-in.  sewer; 
tract  for  laying  a  1.5-in.  water  main  on  jhe  construction  of  a  sewer  and  drain  on  .7150ft  tile  drain -'o  manholes ;  2  lampholes ; 
Second  St.,  to  Nilson  &  Smith  of  Great  Falls       Earned  St.,  for  the  sum  of  $1,27.5.  3'  flujhtanks.     Also  for  spiking,  surfacing  and 

for  $2,830.  The   township  committee,   Kingsland,   N.  J.,       jarring  or  oiling  9,300  sq.  yds.  of  road;  3,540 

Nebraska.  passed    upon    the    plan    to     raise     $20,000    by       ^^^     yjg     grading;    400    tons    stone;    3,610    ft. 

4.Bids  will  be  received  until  0  p.  m.,  Sept.      bonds    for   the   extension    of   its   water   mains      ^^^'^^  to 'reset;  265  sq.  yds.  cross  walks.     John 
2   by  E    E   Cook,  City  Clerk.  Cozad,  Neb.,  for      to   property   owners   who   have   petitioned    for       (^-g^;,,  ;s   Director  of   Public   Service. 
the  construction  of  a  system  of  water  works.      the  improvement.     Petitions  will  be  circulated  ^Bids  will  be  received  by  the  Trustees  of 

H    S   Welch    North  Platte,  Nebr.,  is  Engineer.      at  once   for  a  special  election  call  to  vote  on       p^^yj^.    Affairs,      Barnesville,    O.,    until    noon, 
The    city   'council    of    Grand    Island,    Nebr.,      the   plan.  August   23.   for  the   necessary  labor   and   ma- 

it  is  stated,  will  make  another  effort  to  have  New  York.  terial    for   the    construction    of    a    water    pipe 

the    contemplated    sewer    system    for   the   sol-  J-Bids  will  be  received  until  August  25  by       from  southwest  corner  of  East  Mam   St.  and 

dier's  home  near  this  place  connected  with  gage  Foundation  Homes  Co.,  for  the  con-  Warren  Ave.  to  the  triends  Boarding 
the  city  system.  An  engineer  has  been  select-  struction  of  1,000  ft  of  48"  and  1,800  ft.  of  School,  a  distance  of  6,550  ft.  1  he  work  m- 
ed  by  the  trustees  of  Grand  Island  college,  42"  storm  water  drain  in  Austin  Ave.  and  eludes  1,400  ft.  of  8-in.  pipe;  o.OOU  tt.  ot 
which  is  on  the  line  of  the  proposed  system.  Backus  place.  Forest  Hills,  Long  Island.  Bids  6-in.  pipe;  150  ft.  of  4-in.  pipe;  B  hydrants, 
and  it  is  now  planned  to  have  this  engineer      ^^e    requested    on    brick,   concrete,    reinforced       J.  W.  White   is   Clerk. 

and  the  city  engineer  make  detailed  plans  for       concrete    and    lock    joint    pipe.       Plans    and  The    contract    for    constructing     sewers    in 

the  connection  of  the  places  and  present  specifications  are  on  file  in  the  Engineer's  sewer  district  No.  1,  of  "'Stnct  ^°-  "f' 
them   lieforc   the   proper  stale  authorities.  office     Sage    Foundation    Homes    Co.,    Forest       Youngstown,    O..   has   been   awarded   to    vvii- 

Nevada  Hills,'  Long   Island.  liam  Lehmann  of  Cleveland  for  $-^l;J68.  The 

Mevaaa.  ^.Bids  will  be   received   until  2  p.   m..   Au-       work  will  cover  11  blocks  in  the  district 

The   following  bids  were  received   for  con-  *j    35     by    Village    Board    of    Canajoharie,  Plans  have  been  prepared  for  the  constnic- 

structing  a  sewer  system  using  deep  socket  |j  y  '^^^^  furnishing  wood  stave  cast  iron  tion  of  a  sewer  in  Observatory  place  Lin- 
sewer  pipe    for  the  city  of  Winncmucca,  Nev.,         ■■       -  .^.  ^  Canajoharie,  N.  Y.  The       cinnati,    O.,    from    Observatory    Aye..    4o0    ft 

L.  C.  Kelsey,  Sak  Lake  City,  Utah,  being  P^Ptract  includes^O  miles  of  8,  10  and  12-in.  north,  and  in  Vista  Patton  Belmont  Ivy. 
the  consultmg  engineer  for  the  work :_    R    M.  ^     ^  •         3   ^^„^   cast   iron    specials;       Bolce,    Fairview,      Lillac,      Maple,    Grigg   and 

Barsdcn  &  Co.,  Butte,  Mont.,  $3194o;  Reno  .^^^  ^^^^^  cast  iron  pipe;  5  tons  cast  iron  spe-  Holly  Aves.  Edwin  Henderson  is  city  clerk. 
Construction    Co.,    Reno,    Nev.,  J3.3,o30.86;    J.         -^       Vrooman  &  Perrv,  are  the  Engineers.  Bonds   for  the   completion   of  the  city  s  in- 

D.  Hanley,  Salt  Lake  City,  $33,609;  Carty  "'^p.iaVwill  be  received  by  the  Village  of  tercepting  sewer  system  have  been  isstied  by 
Hartman  and  Morhan,  Winncmucca,  Nev.,  c.[J,ajoharie  N  Y ,  until  3  p.  m.,  August  25,  the  city  administration  of  Cleveland,  O.  As- 
$34,774;  Roberts  Const.  Co  Reno,  Nev.,  f^^  constructing  a  water  system  for  the  vil-  sistant  City  Engineer  Estep  has  estimated  the 
$37,262;  Tibby  &  Forbes  Salt  Lake  City,  $39,-  a„e  The  uwk  includes  laying  10  miles  of  8,  cost  of  the  entire  system  at  $2,000,000,  but 
970.  R.  M.  Barsden  &  Co.,  was  awarded  j(f  g,,^,  pi-in  wood  stave  pipe;  distribution  just  a  portion  of  the  system  will  be  con- 
the  contract  at  the  following- itemized  bid :  reservoir    laying    one    and    one-half    miles    of       structed    at    this    time.      The    system    will    be 

Excavating  and  backfllling:  12-in.   cast    iron    pipe    and    the    necessary   ap-       extended   from  W    Ninth   St.,  to    \>^-  **         • 

Earth,  per  cu.  vd 1S,130    S       0.6S      purtenanccs.      Charles    E.    Schultze    is    Chair-  The    Pleasant    Ridge    Village    <-ouitci1,    U. 

Gravel   and  .boulders 907  .S.-,  j  ^^     g     ^     j  jhe  Municipalitv.   Vroo-       has    voted    for    the    purchase   of    a    site    lor    a 

Vi!?i'fi' a  p'lpe; man  &  Perry  are  Engineers.  "  sewage   disposal   plant.     The   plant    and    sew- 

Items  marked  thus  -J"  indicate  -work  now  open  for  bids. 
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erage  system,  it  is  estimated,  will  cost 
$175,000. 

Henry  W.  Davis,  Youngstown,  O.,  has  con- 
tracted with  W.  J.  School  for  the  sewering  of 
the  Pleasant  Grove  residence  addition  on  the 
Voinigstown  &  Southern.  A  complete  and 
independent  sewering  system  providing  for 
disposal  of  refuse  will  be  installed.  Mr.  Davis 
has  also  contracted  with  Mcntzer  &  Whalen 
to  lay  about  two  miles  of  5  ft.  cement  side- 
walks  in   the   addition. 

Bids  were  opened  Aug.  1.  by  the  city  of 
dalioii,  O..  A.  D.  Theobald,  City  Engineer, 
for  constructing  sanitary  sewers  in  nine  sewer 
districts,  contracts  being  let  as  follows :  Dis- 
trict No.  1,  U.  S.  Construction  Co.,  Colum- 
bus, O.,  $1,745;  District  No.  2,  U.  S.  Con- 
struction Co.,  $1,560;  District  No.  3,  U.  S. 
Construction  Co.,  $i,192;  District  No.  6,  W. 
H.  Ralston,  Mt.  Vernon,  O.,  $3,579;  District 
No.  7,  C.  L.  Allen.  Marion,  O.,  $7,680;  Dis- 
trict No.  8,  A.  J.  Stough,  Gabon,  O.,  ^,946; 
District  No.  9,  C.  L.  Allen,  Marion,  O.,  $9,- 
773;  District  No.  11,  W.  H.  Ralston,  $2,710. 
The  contract  for  constructing  sewers  in  Dis- 
trict No.  5  was  not  let.  The  U.  S.  Con- 
struction Co..  Columbus,  O.,  was  low  bidder 
in  this  district,  its  bid  and  the  engineer's  esti- 
mate being  as   follows : 

U.  S.  Const.  Co.  Estimate. 

Unit.        Total.        Unit.       Total. 

Earth,    etc.    ...$     .55       $5,410.96     5     .3S     $3,738.48 

Briclj    masonry     8.75         1.651.13       12.00       2.264.40 

Concrete     5.90  3S.41         S.OO  74.20 

Laying  sewer — 

S"-10"     06^4        418.14  .06  385.98 

12" 07^^  19.2S  .OS  20.56 

15"-1S"     09%         203.96  .10  216.80 

20"-22'-24    ... 

Laying  sub- 
drain    13         1,168.41  .11  988. 68 

Stan  d  a  r  d    M. 

H.   tops   8.50  306.00         S.30  306.00 

Tight      M.      H. 
tops    

Manhole    pans.     2.50  90.00         3.00  108.00 

Manhole  steps.       .25  47.00  .20  37.60 

Timber    found- 
ation      16.00 

Sheeting    left 

in    16.00 

Sewer    pipe 79%  S0% 

I-"'"      589.68  361.60 

12"     51.87  49.40 

10"     204.62  1R4.8S 

8"     947.6S  902.55 

6"     95.01  90.48 

i"     216.46  206.15 

Y  poles 05  10.80  .05  10.80 

Cast  iron  pipe.  38.00  118.56       29.00  90.48 

Cast    iron    spe- 
cials     

Inspection  cov- 
ers           1.00  29.00         3.00  S7  00 

Vent    caps 

8"    flap-gate...   10.50  94.50         9.00  81.00 

Total    $11,733.00  $10,415.00 

Engineer  Kotte  has  suggested  that  the  new 
sanitarv  sewer  for  the  south  side  of  Main 
St.,  .Alliance,  O.,  be  run  up  the  sidewalk.  The 
proposition  will  be  left  to  the  property  own- 
ers. 

Frank  M.  Worstall  has  been  given  a  con- 
tract by  the  service  department  of  Zanesville, 
O..  for  the  installation  of  the  Pine  St.  storm 
■sewer   for  $400. 

The  board  of  control  of  Davton,  O.,  has 
approved  the  bids  of  Larkin  Bros,  for  the 
construction  of  sanitarv  sewers  in  parts  of 
Districts   S.   9,  3   and   10.   for  $38,000. 

The  citizens  of  New  Philadelphia.  O.,  have 
voted  to  issue  $130,000  in  bonds  for  the  pur- 
chase of  the  plant  of  the  New  Philadelphia 
Water  Works  Co. 

The  Water  Works,  Sewer  &  Paving  Con- 
struction Co.,  Citizens  Bldg..  Cleveland,  O., 
has  been  awarded  the  contract  for  furnish- 
ing the  materia!  and  labor  necessary  for  the 
improvement  of  Quincy  .\ve..  from  Maple 
Brow  Drive  to  East  boulevard  by  construct- 
ing a  water  main  therein  and  for  construct- 
ing a  water  main  in  Cedar  .\ve.  Bids  were 
opened  Aug.  9.  The  F.  A.  Pease  Engineering 
Co..  No.  931  William.son  Bldg..  Cleveland. 
Engineers. 

Oklahoma. 

Pb'rs  1-ave  been  made  by  F.  H.  Kilburn 
"f  Woodward.  Okla.:  for  the  construction  of 
a  flow  line,  installation  of  a  new  pump  and 
extension  of  water  mains  in  connection  with 
the  city  waterworks  of  that  city.  The  mains 
will    be    extended    8,000    ft,    having    a    r2-in. 

Items 


gravity  How  line.  The  work,  it  is  estimated, 
will  cost  $35,000.  F.  H.  Kilburn  has  charge 
of  the   work. 

Oregon. 

Surveys  are  now  being  made  for  the  state 
fair  grounds  sewer  in  Salem,  Ore.,  from  the 
new  bleachers  to  the  main  sewer  on  the 
ground. 

Pennsylvania. 

A  special  committee  of  the  city  council  of 
Pt.  Carbon,  Pa.,  was  authorized  to  make  their 
report  on  the  sewerage  system.  It  is  the 
object  of  the  council  to  increase  the  indebt- 
edness of  the  borough  $20,000  for  the  pur- 
pose of  placing  a  sewerage  system  through- 
out the  entire  town.  Pt.  Carbon  is  a  borough 
near    Pottsville,    Pa. 

An  ordinance  has  been  passed  by  the 
borough  council  of  Pt.  Carbon,  near  Potts- 
ville, Pa.,  granting  the  right  of  way  to  the 
Silver  Creek  Water  Co.,  to  lay  pipes  through 
several  of  the  streets  of  the  borough.  This 
company  now  has  the  pipes  laid  from  Tum- 
bling Run  to  Palo  Alto,  and  it  is  their  in- 
tention to  continue  the  same  through  to  St. 
Clair,  there  connecting  with  the  pipes  from 
the   Silver   Creek  dam. 

The  borough  council  of  West  Chester,  Pa., 
has  passed  a  resolution  providing  for  the  em- 
ployment of  an  engineer  to  prepare  plans  and 
specifications  for  sewering  the  town.  Nathan 
R.   Rambo   is   borough    surveyor. 

A  water  company  will  he  organized  in 
Fawn  Grove,  York  County,  Pa.,  soon  to  sup- 
ply the  vicinity  with  water.  The  company 
will  be  capitalized  at  $5,000. 

J.  H.  Stilzer  of  Philadelphia,  Pa.,  has  been 
awarded  'the  contract  to  construct  a  catch 
basin  and  reservoir  at  the  American  Viscose 
Co.'s  silk  plant  in  Marcus  Hook.  The  reser- 
voir will  have  a  capacity  of  750,000  gals,  of 
water.  More  than  10,000  cu.  yds.  of  earth 
will  be  removed. 

South  Carolina. 

The  city  of  Aiken,  S.  C,  held  an  election 
Aug.  16  to  vote  on  the  proposition  of  whether 
or  not  the  city  will  issue  $78,000  in  coupon 
bonds,  for  the  purpose  of  extending  its  wa- 
terworks system. 

South  Dakota. 

City  Surveyor  D.  C.  Washburn  of  Aber- 
deen, S.  Dak.,  is  at  present  drawing  plans 
for  the  city  water  w-orks  of  Hettinger,  where 
they  will  install  a  fire  department.  Mr. 
Washburn  has  been  at  Hettinger  getting  the 
lay  of  the  land,  drainage  possibilities,  etc., 
for  his  use  in  the  future  in  the  laying  of  a 
sewer    system. 

The  citizens  of  Morristown,  S.  Dak.,  have 
inaugurated  a  movement  for  the  construction 
of  a  municipal  water  works  system,  and  a 
committee  has  been  appointed  to  investigate 
the  matter,  as  to  cost,  etc. 

The  contract  for  the  construction  of  a 
water  works  in  Wakonda,  S.  Dak.,  has  been 
awarded  to  the  Western  Engineering  Co.,  of 
Yankton. 

Mellette,  S.  Dak.,  has  awarded  a  contract 
to  Spratt  Bros.  &  Co.,  of  that  city  for  ex- 
tending water  mains  about  1,200  ft.  for  $.90 
per  ft.  The  work  includes  excavating  and 
filling,  three  Ludlow  hydrants;  4-in.  cast  iron 
pipe  for  main  ar.d  cross  at  every  street 
crossing,  with  $40  extra  for  each  hydrant. 
Bids   were  opened   .\ug.   8. 

Texas. 

Dallas,  Tex.,  has  awarded  a  contract  to 
Joe  B.  Winslett,  Jr.,  &  Co.,  for  the  construc- 
tion of  a  6-in.  sewer  in  the  alley  between 
Holmes  and  Lenway  extended  to  the  city 
limits.     The  sewer  will  be  1,200  ft.  in   length. 

J.  B.  Wilson  has  petitioned  the  b<urd  of 
commissioners,  Dallas,  Texas,  for  the  con- 
struction of  a  sewer  23  ft.  below  the  surface 
of  Elm  St.,  instead  of  20  ft.,  as  originally 
asked   for. 

The  special  committee  appointed  by  the 
city  council  of  San  .\ngelo,  Tex.,  to  investi- 
gate the  condition  of  the  sewer  system,  and 
to  report  on  the  advisability  of  its  purchase 
by  the  city,  under,  the  franchise  the  present 
sewer   company   holds,    has    recommended    its 

marked  thus  •!•  indicate  work  now  open  for  bids. 


purchase.     Dr.    L.    C.   G.    Buchanan    is   inter- 
ested. 

.•\  committee  of  citizens  of  Hearnc,  Tex., 
has  been  engaged  during  the  past  month  look- 
ing into  the  water  works  proposition,  and  a 
mass  meeting  will  be  called  some  time  in  Sep- 
tember, when  it  will  be  thoroughly  discussed. 
A  contract  has  been  let  by  the  city  council 
of  Brownsville,  Tex.,  for  additional  machin- 
ery for  the  electric  light  and  water  plant, 
consisting  of  double  dynamos,  pumps  and 
engine.  The  total  sum  of  the  purchase  is 
$18,500.  The  contract  for  the  electrical  ap- 
pliances and  machinery  was  awarded  to  the 
Westinghouse  Electrical  Co.,  and  for  the  ma- 
chinery for  the  water  plant  to  the  Harris- 
burg  Foundry  &  Machinery  Works. 

From  sale  of  bonds  for  new  improvements 
the  city  council  of  Paris,  Tex.,  the  city  coun- 
cil  appropriated  $71,000   for   streets   and  side- 
walks, $20,000  for  water  works  extension  and 
$.'),000    for   public   buildings. 
Utah. 
The  contract   for  the  construction  work  on 
one  of  the  sewer  extensions  at  Murray,  Utah, 
has    been    awarded    to    Gilkerson    &   Long   of 
Salt  Lake,  the  bid  being  $4,005. 
Washington. 
A  special  election  will  lie  held  in  Vancouver 
.'Vug.  20  to  vote  on  bonding  the  city  for  $40,- 
000    for   the   building   of   a    sewer   system   to 
cost  $50,000. 

West  Virginia. 
The  city  council  of  Martins  Ferry.  W.  Va., 
has  passed  the  ordinance  appropriating  $1,000 
to    be    used    in    drilling    water    wells    at    the 
pumping  station. 

Wisconsin. 
•{•Bids  will  be  received  by  M.  H.  McKee, 
City  Clerk.  Barron,  Wis.,  until  4  p.  m.,  .\u- 
gust  22,  for  the  necessary  labor  and  material 
for  the  construction  of  an  addition  to  the 
present  system  of  water  works  as  follows: 
1.  Storage  and  gravity  supply  consisting  of 
a  35,000-gal.  tank  and  90-ft.  steel  tow^er.  2. 
132-ft.  of  6-in.  cast  iron  pipe  with  fittings.  3. 
Six-inch  valve  and  fittings  to  connect  dis- 
charge on  pump  with  6-in.  supply  pipe  to 
tank. 

J.  C.  Lawrence,  state  railroad  commis- 
sioner and  president  of  the  state  good 
roads  association,  recently  held  a  confer- 
ence with  the  president  of  the  Milwaukee 
Railway  to  discuss  the  construction  of  a 
proposed  highway  in  Snoqualmie  pass  in 
return  for.  the  state  road  route  which  the 
company  purchased  from  the  state  highway 
board  for  $10,000.  It  is  estated  that,  the 
railroad  company  will  construct  the  'road 
at   its  own  expense. 

Wyoming. 
The  contract  for  the  new  water,  sanitary 
sewer  and  electric  lighting  system  for  Wheat- 
land, Wyo..  has  been  awarded  to  P.  O'Brien 
&  Co.,  of  Denver,  at  $68,720. 
Canada. 
^•Bids  will  be  received  until  8  p.  m.,  Sept. 
1,  by  Hoard  of  Works  for  the  following  con- 
tracts in  Peterboro,  Ont. :  Contract  A— fU 
Laying  2,000  ft.  sanitary  sewer;  (2)  laying 
4.200  ft.  storm  drains.  Contract  G— Elec- 
trically operated  air  compressors  and  ejectors. 
Contract  P— Sewage  pumping  station.  Con- 
tract S — Tile  sewer  pipes,  30  in.  to  8  in. 
Plans  and  specifications,  etc.,  may  be  seen 
at  the  City  Engineer's  Office,  Peterboro,  or 
at  the  office  of  the  consulting  engineers,  To- 
ronto 

•{•Sealed  bids  will  be  received  by  J.  W 
Johnston,  Esq.,  Secretarv-Treasurer.  Dau- 
phin, Man.,  for  the  following:  .'Contrac! 
"A" — Labor,  laying  about  6  miles  of  watel 
pipes  and  sewers,  subdivided  into  two  sec- 
tions. Contract  "D" — Furnishing  cast  iron 
water  pipe  and  special  castings.  Contract 
"E" — Furnishing  gate  vales  for  fire  hydrants, 
etc.  Contract  "M" — Labor  and  materials  for 
ten  miles  of  gravity  main,  subdivided  into 
three  sections.  Contract  "R" — Constructing 
concrete  reservoir.  Contract  "S" — Furnish- 
ing sewer  pipes.  Contract  "W — Furnishing 
wooden  stave  pipe.  Chipman  and  Powers 
are  the  Engineers. 
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OFFICE     OF    THE     SEWERAGE     COM- 
MISSION   OF   THE   CITY    OF 
BALTIMORE. 

SEALED  PROPOSALS,  Indorsed.  "Pro- 
posal for  Constructing  Lateral  Sewers  in 
District  14.  Sanitary  Contract  No.  55"; 
and  "Proposal  lor  Furnishing  Coal  and 
Ash  Conveying  Plant,  Sanitary  Contract 
No.  56";  addressed  to  the  Board  of 
Awards  of  Baltimore  City,  will  be  re- 
ceived at  the  ofBce  of  Mr,  J.  Sewell 
Thomas,  City  Register,  City  Hall,  Balti- 
more, Md.,  until  11  A.  M.,  Wednesday, 
September  7th,  1910,  for  constructing 
Sanitary  Lateral  Sewers  in  District  14, 
and  furnishing  and  erecting  a  coal  and 
ash  handling  plant  in  the  Sewage  Station 
building,  as  shown  on  plans  on  file  in  the 
office  of  Mr.  Calvin  W.  Hendrick,  Chief 
Engineer  of  the  Sewerage  Commission. 

Speciflcations  and  plans  can  be  obtained 
upon  application  at  the  office  of  the 
Sewerage  Commission,  Room  904,  Amer- 
ican Building,  Baltimore,  Md..  on  and 
after  Tuesday.  August  16th.  1910.  The 
following  charges  will  be  made  tor  each 
specification  and  blueprints:' 
Lateral    Sewers    in    District    No.    14. 

Sanitary  Contract  No.  55 $  5.00 

Coal     and     Ash      Conveying     Plant. 

Sanitary  Contract  No.  56 10.00 

These  charges  will  be  refunded  upon  the 
return,  on  or  before  September  7th.  1910, 
of  the  unused  specifications  and  plans  in 
good  condition,  or  upon  the  return  of  the 
General  Specifications,  if  any,  and  plans, 
in  case  a  bid  is  submitted. 

A  certified  check  of  the  bidder,  for  the 
respective  amounts  shown  below,  on  a 
clearing-house  bank,  made  payable  to  the 
order  of  the  Mayor  and  City  Council  of 
Baltimore,  will  be  required  to  be  deposit- 
ed with  each  bid: 

Amount 
of  check. 
Lateral     Sewers    in    District     14, 

sanitary  Contract  No,  55 J2. 300.00 

Coal    and    Ash    Conveying    Plant, 

Sanitary  Contract  No.   56 1.500.00 

APPROXIMATE  QUANTITIES. 
LATERAL   SEWERS   IN    DISTRICT    NO. 

14.  SANITARY  CONTRACT  NO;   55. 
23.000   lin.    ft.   vitrified   pipe  sewers,    S"  to 
15"   diam. 
.■!U  lin.    ft.    brick    and    concrete    sewer, 
30"  diameter. 
10.000  lin.  ft.  6-inch  house-connections. 

The  successful  bidder  on  each  contract 
will  be  required  to  give  bond  and  comply 
with  the  City's  Charter  respecting  con- 
tracts. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  and  all  bids. 

By  order  of  the  Sewerage  Commission. 
W.    D.    PLATT, 
Chairman,  pro  tem. 

HARRY  W.  RODGERS, 

Secretary. 

Approved: 

GEORGE  N.  NUMSEN, 

I'lesident   Board  of  Awards,   pro  tem. 

U.  S.  Engineer  Office.  Room  N.,  Cus- 
tomhouse, New  Orleans.  La..  August  9, 
1910.  Sealed  proposals  for  building  lock 
and  dam  and  lockkeeper's  dwelling  on 
Bayou  Teche.  La.,  will  be  received  at  this 
office  until  11  a.  m.,  September  9,  1910, 
and  then  publicly  opened.  Information  on 
application.  Lansing  H.  Beach.  Lt.  Col., 
Corps  of  Engrs. 

Notice  to  Contractors.  Sealed  bids  for 
building  Section,  2,  Beacon  Hill  Tunnel  for 
the  Cambridge  connection,  including  a 
three-platform  station  located  under  a 
portion  of  the  existing  tark-street  Sub- 
way station  and  Boston  Common,  will  be 
recfivpd  bv  the  undersigned  until  12 
u'cImi  l<  ,M  of  Tuesday.  August  :!Oth.  1910. 
S)..  iiiK  .11  inns  and  forms  of  contract  can 
hv  ulilaiiii-d  at  15  Beacon  street.  9th  floor. 
The  right  to  reject  any  and  all  bids--,  and 
to  award  the  contract  as  is  deemed  to 
be  for  the  best  interest  of  the  City  of 
Boston  is  reserved.  By  order  of  the  Bos- 
ton Transit  Commission.  B.  Leighton 
Beal.  Secretary. 

(Proposal   ^Advertisements     Continued     on 
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Cost  Keeping  and 
Management  Engineering 

By  HALBERT  P.  GILLETTE  and 
RICHARD  T.  DANA 


This  is  the  first  book  ever  published  on  the  subject  of 
cost  keeping  on  contract  work.  Its  authors  are  pioneers 
in  the  field,  and,  although  they  have  written  much  that  has 
appeared  in  the  form  of  articles — particularly  in  the  pages 
of  Engineering-Contracting — this  book  is  the  first  presenta- 
tion on  the  subject  in  a  complete  and  logical  sequence. 

In  the  opening  chapter  the  authors  endeavor  to  reduce 
the  management  of  men  to  a  science,  by  laying  down  ten 
fundamental  laws  of  management,  each  of  which  is  fully 
discussed. 

The  second  chapter  contain  17  fundamental  rules  for 
securing  minimum  cost.  These  two  chapters  are  wholly 
novel  and  of  far  I'eaching  importance  to  all  men  who  are, 
or  hope  to  be,  in  charge  of  other  men. 

The  authors  then  proceed  to  describe  and  illustrate 
their  own  systems  of  cost  keeping,  which  they  have  devel- 
oped on  their  own  contract  work  and  have  also  been  in- 
stalled on  the  work  of  other  contractors,  giving  both  the 
punch  card  reports — a  form  of  report  which  they  were  the 
first  to  devise  and  the  more  common  blanks  to  be  filled  in 
with  pencil. 

The  last  chapter  contains  numerous  systems  of  cost 
keeping  developed  by  other  engineers  and  contractors,  and 
is  a  veritable  mine  of  suggestive  hints  as  well  as  of  examples 

of  excellent  blanks  for  special  purposes. 

The  following  is  the  list  of  chapters: 

CHAPTER  I— The  Ten  Laws  of  Management. 

CHAPTER  II — Rules  for  Securing  Minimum  Cost. 

CHAPTER  III — Piece  Rate,  Bonus  and  Other  Systems 
of  Payment. 

CHAPTER  IV — Measuring  the  Output  of  Workmen. 

CHAPTER  V— Cost  Keeping. 

CHAPTER  VI^Office  Appliances  and  Methods. 

CHAPTER  VII — Bookkeeping  for  Small  Contractors. 

CHAPTER  VIII— Miscellaneous   Cost  Report  Blanks 
AND  Systems  of  Cost  Keeping. 
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which  is  not  without  suggcstivencss  to  the 
contractor  and  other  owners  of  traction  en- 
liines.  This  is  the  possibiHty  offered  them  of 
contracting  for  farm  plowing  during  dull  sea- 
sons of  construction  work.  One  of  the  heavi- 
est burdens  on  the  traction  engine  as  a  con- 
tractor's tool  is  the  great  proportion  of  the 
time  which  it  is  idle.  Any  means  by  which 
this  expense  may  be  lessened  is  worthy 
of  attention.  If  two  months  could  be 
added  to  the  engine  owner's  working  year  by 
taking  on  farm  plowing  in  spring  and  fall  it 
would  help  materially  to  reduce  his  interest 
charges.  The  article,  which  we  publish,  indi- 
cates what  the  opportunities  and  prolits  are  in 
this  direction,  and  as  before  stated,  it  gives 
many  data  on  overhead  and  operating  charges 
w-hich  are  generally  useful. 


Certain  test  data  recently 
reprinted   in   these  columns 
A   Critic  ^""^    criticised    by    a    corre- 

spondent who  signs  him- 
Answered.  self  "Critic."  He  doesn't  be- 
lieve that  they  are  accurate. 
This  is  the  least  part  of  his 
censure,  however.  He  deplores  an  editorial 
commendation  of  the  report  in  which  these 
data  appeared  and  submits  that  it  should  have 
been  our  task  to  verify  the  data  before  we 
ventured  to  praise  them.  He  also  asks  that  "if 
such  a  thing  be  possible,"  we  tell  him  "in  a 
few  words"  why  editors  of  engineering  papers 
do  not  verify  the  data  which  they  publish.  As 
this  letter  in  a  measure  represents  a  class  we 
will  endeavor  to  answer  our  "Critic."  There  is 
an  old  stpry  or  an  unfrocked  monk,  who,  when 
asked  why  he  had  left  his  monastery,  replied 
that  there  were  three  reasons,  the'  iirst  of 
which  was  that  he  had  been  thrown  out.  So 
the  editor  when  asked  why  he  does  not  verify 
all  the  statements  made  in  his  columns  may 
answer  that  there  are  several  reasons,  the  first 
of  which  is  that  he  could  not  publish  a  paper 
if  he  did. 


We  give  considerable  space 
in  another  part  of  this  issue 
to  a  report  on  methods  and 
costs  of  farm  plow-ing  with 
traction  engines.    While  the 
general  purpose  of  this  arti- 
cle is  directed  to  others  than 
•contractors   a  great  many   of   the  data   given 
are  applicable  to  traction  engine  work  of  any 
l<ind.     There   is    another    point    to   the   article 


In  replying  last  week  to  a 
Fnainpprs'       correspondent  who  request- 
c-iigiuceis         gj  ji^g  names  of  those  states 
License  having  laws   regulating  the 

J  practice  of  engineering  and 

i^aws.  surveying     we     omitted    to 

name  the  state  of  Cali- 
fornia. Our  attention  is  called  to  this  omis- 
sion by  a  valued  reader  who  writes  as  fol- 
lows : 

"On  March  31,  1891,  the  Governor  of  Cali- 
fornia approved  a  bill  entitled  '.\n  .'Vet  to  de- 
fine the  duties  of  and  to  license  Land  Sur- 
veyors.' Thus  this  state  was  the  first  in  the 
Union  to  have  a  law  licensing  surveyors  and 
of  all  the  laws  now  on  the  statute  books  it 
.shows  evidence  of  the  most  care  in  its  prepara- 
tion. Why  California  was  omitted  by  the  com- 
mittee of  the  American  Society  of  Civil  En- 
gineers from  the  list  of  states  having  such 
laws  is  strange  to  me  for  the  law  is  yet  in 
force." 

If  we  may  judge  from  the  letters  coming 
to  us,  the  ever-present  sentiment  among  engi- 
neers that  legal  regulation  of  the  practice  of 
engineering  is  desirable  will  find  voice  during 
the  coming  winter  in  several  states  in  the 
shape  of  acts  submitted  to  the  legislatures.  It 
is  most  desirable  in  our  opinion,  if  such  laws 
are  to  be  enacted,  that  they  be  of  the  same 
general  character  and  we  w'ould  urge  again 
that  engineers  having  the  work  of  drafting  en- 
gineers' license  acts  study  the  report  of  the 
Committee  of  the  American  Society  of  C;vil 
Engineers  w-hich  was  publisheil  in  our  issue  of 
July  6,  1910. 


Traction 

Engine 

Plowing. 


Extravagance  in  Using  Cement. 

American  engineers  are  extravagant  cement 
users.  In  many  cases  where  the  German  or 
French  or  Italian  engineer  would  use  a  nat- 
ural cement  or  even  some  cheaper  trass  or 
puzzolana  substitute  the  American  uses  Port- 
land cement  without  question.  This  is  not  his 
only   manner   of    extravagance;   he   also   uses 
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richer  mixtures  in  many  places  than  a  Euro- 
pean engineer  would  think  of  using.  In 
bridge  work  in  .\merica.  for  example,  footings 
and  foundations  will  be  a  1 :3 :5  concrete 
which  will  be  richcned  to  a  1:2:4  mixture  for 
arch  ring  and  spandrel  structure,  while  in  a 
similar  case  in  Europe  there  would  be  at  least 
three  and  perhaps  five  grades  of  concrete.  .\ 
German  or  Italian  bridge  will  often  start  with 
a  1  to  12  or  1-1  concrete  footing,  very  likely 
of  trass  or  puzzolana  cement,  and  grade  up  by 
several  steps  in  quality  of  concrete  to  a  final 
mixture  seldom  richer  and  often  not  as  rich 
as  1 :2  :4.  Nor  is  the  European  engineer  a  par- 
simonious cement  user.  He  will  and  does  use 
very  rich  mi.xtures,  veritable  mortars,  in  some 
of  his  bridge  work,  but  he  does  it  only  for 
certain  members  and  he  cuts  down  the  size 
of  these  members  to  correspond,  as  for  exam- 
ple the  thin  reinforced  mortar  arch  rings  of 
Monicr  construction  in  Germany.  Is  there  a 
lesson  in  this  matter  for  .American  engineers? 
In  another  column  of  this  issue  a  contrib- 
utor points  out  the  possibilities  of  cheap  sub- 
stitutes for  Portland  cement  and  intimates  the 
economy  of  using  them  more  frequently.  We 
do  not  share  any  fear  that  this  contributor 
may  have  as  to  a  future  large  increase  in 
cement  prices  due  to  combinations,  nor  do  we 
grant  so  wide  a  field  or  so  much  intrinsic 
merit  to  the  various  substitute  cements  which 
he  names.  Our  belief  is  that  there  is  nothing 
so  good  as  good  Portland  cement  and  as  a 
general  rule  nothing  cheaper  than  plenty  of 
cement.  This  is  the  .\merican  idea  in  cement 
using  and  it  is  supported  by  very  good  argu- 
ments. Our  contributor  names  one  of  them 
in  quoting  the  old  masons'  saw :  "dilute  your 
mortar  with  the  sweat  of  your  brow.''  This 
is  just  the  point.  You  can  make  a  good  puz- 
zolana concrete  by  putting  much  work  on  it. 
In  the  same  way  also  you  can  make  lean  mi.x- 
tures of  Portland  cement  serve  many  purposes 
for  which  rich  mixtures  are  commonly  used. 
In  both  cases  you  reduce  the  cost  for  cement 
w;hich  is  only  one  factor  in  the  total  cost.  The 
other  factor  is  the  labor  of  mixing  and  this 
is  increased.  With  wages  as  they  are  in  Amer- 
ica it  generally  is  cheaper  to  use  more  cement 
or  a  better,  though  more  expensive,  cement, 
than  to  add  much  to  the  amount  of  labor. 

We  do  not  imagine  that  these  facts  are  un- 
known to  our  contributor,  but  in  making  the 
point  intended  in  his  article  he  has  not  given 
them  emphasis.  The  point  urged  by  him  de- 
serves attention.  There  are  frequently  in- 
stances where  the  location  of  work  is  so  iso- 
lated that  the  cost  of  getting  Portland  cement 
to  the  job  is  nearly  prohibitive.  It  was  such 
an  instance  as  this  that  prompted  the 'paper 
which  we  publish.  The  facts  there  given  were 
first  worked  out  for  a  client  who  planned  a 
large  irrigation  project  in  Wj'oming  which  re- 
quired a  haul  of  09  miles  from  the  railway  for 
the  large  quantities  of  cement  needed  and 
who,  therefore,  was  driven  if  possible  to  find 
some  local  substitute,  .\nother  practical  illus- 
tration occurred  in  the  practice  of  one  of  the 
editors  of  this  journal  some  years  ago  in 
building  a  smelting  plant  in  South  .America. 
In  this  case  lime  kilns  were  built  and  the  lime 
used  to  replace  a  portion  of  the  cement — 
which  cost  $6.  a  barrel  on  the  ground — re- 
quired for  masonry.  .As  a  final  illustration  our 
readers  will  recall  the  Roosevelt  dam  in  .Ari- 
zona; here  a  complete  Portland  cement  mill 
was   considered   a   profitable   investment. 

While  we  believe  that  it  is  idle  to  urge  or  to 
argue  the  general  substitution  of  puzzolana 
cements  for  Portland  cement  to  any  wide  ex- 
tent, there  is  merit  in  keeping  their  possible 
use  in  mind.  There  is  merit,  too.  in  keeping 
in  mind  the  European  practice  of  using  lean 
mixtures  of  concrete.  Despite  the  difference 
in  .American  conditions  and  wages  of  labor 
rich  mixtures  are  not  infrequently  pure  ex- 
travagance. It  is  nothing  else  to  use  a  1 :3:5 
concrete,  or,  as  we  know  of  being  done,  a 
1 :2 :4  concrete,  for  a  pavement  base  on  good 
soil.  The  same  thing  is  true  of  much  con- 
crete footing  and  foundation  work  and  of 
much  concrete  construction  of  other  kinds. 
Xor  is  it  always  economy  to  substitute  ce- 
ment for  labor  in  mixing.  Quite  often  the 
extra  cement  serves  no  better  purpose  than  to 
make  up  for  slovenly  mixing  and  placing. 
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The    Grafton    Bridge,   Auckland,    New 

Zealand  ;    the    Longest    Concrete 

Arch  Bridge  in  the  World. 

A  concrete  highway  bridge  containing  a 
main  arch  span  of  320  ft.  has  recently  been 
completed  at  Auckland,  New  Zealand.  This 
is  the  longest  concrete  arch  span  in  the  world; 
the  others  completed  or  in  process  of  construc- 
tion being  as  follows : 

Ft. 

Walnut  Lane.   Philadelphia   (completed) 233 

Sitter  Road.   Switzerland    (completed) I'SS 

Rocky  River,   Cleveland   (in  progress) :;.'!n 

Street   Bridge.    Spokane   (in   progress) 2S1 

Medina.  New  York  Barge  Canal 28'. 

The  Grafton  Bridge  was  authorized  by  vote 
in  190-5.  by  which  the  city  officials  were  au- 
thorized to  borrow  £30,000  for  its  construc- 
tion.    In   1906  Mr.   Walter   E.   Busli.  citv   en- 


The  feature  of  the  bridge  is  of  course  the 
main  arch  span,  which  is  clearly  shown  by  the 
accompanying  illustration.  This  span  consists 
of  two  parallel  arch  ribs  tied  together  at  '21-ft. 
horizontal  intervals  by  reinforced  concrete  ties 
8%  ft.  wide,  by  20  ins.  thick  haunched  18 
ins.  into  the  ribs.  The  ribs  are  6  f t.  x  4  ft. 
2  ins.  at  skewbacks.  9  ft.  9  ins.  .x  4  ft.  1  in. 
at  girder,  and  5x4  ft.  at  crown.  Each  rib  is 
hinged  at  crown  and  skewbacks  by  cast  steel 
hinges  resting  on  I-beam  grillages  embedded 
in  the  concrete.  The  ribs  take  footing  on  two 
abutments  resting  on  solid  sandstone,  these 
abutments  being  wholly  separate  from  the 
main  end  piers.  The  rise  of  the  arch  ribs 
is  84  ft.  c.  to  c.  of  hinges. 

The  deck  is  supported  on  the  arch  ribs  by 
tower  bents  spaced  18  ft  apart  in  the  horizontal. 
The  legs  of  these  bents  are  of  T-sections 
and    the    taller    ones    are    braced    together    by 


Reinforced  Concrete  Sea  Wall  Construc- 
tion of  Separately  Molded 
Members.* 

The  new  system  of  sea  wa!lin§  now  being 
carried  out  by  the  Sydney  Harbor  Trust,  at 
Miller's  Point,  has  been  tlie  object  of  much 
interest  to  engineers  and  others  interested  in 
construction  under  water,  this  harbor  being 
the  first  port  in  which  the  trestle  wall  system, 
here  described,  has  been  adopted.  Tv/o  varie- 
ties of  this  principle  of  construction  have  novir 
been  tried  with  equal  success,  both  having 
been  designed  by  Mr.  W.  E.  Adams,  .A.  M. 
Inst.  C.  E.,  who  holds  the  position  of  design- 
ing engineer  to  the  Svdne\  Harbor  Trust, 
under  Mr.  H.  D.  Walsh]  M.  "inst.  C.  E.  This 
system  was  devised  w-ith  the  object  of  finding 
a  practical  solution  of  several  well-known  en- 


View   Showing    320-Foot   Concrete    Arch    Span  of  the  Grafton  Bridge,  Auckland,  New  Zealand. 


gineer,  .Auckland,  called  for  plans  and  bids 
for  constructing  a  bridge  either  of  concrete 
or  of  steel.  Tw-o  bids  were  received  as  fol- 
lows: 

Ferro-Concrete  Co.    of   Australasia   (con- 
crete)     £31.709 

J.  McLean  &  Sons  (steel) 2S,739 

The  bid  for  the  steel  bridge  provided  for 
its  construction  liy  the  .American  Bridge  Build- 
ing Co.  Mr.  Biish  recommended  the  accept- 
ance of  the  bid  for  a  concrete  bridge  on  the 
grounds  of,  (1)  less  cost  for  maintenance, 
and  (2)  greater  beauty.  The  plans  for  the 
concrete  bridge  called  for  a  structure  OfiO  ft. 
Iwng,  consisting  of  the   following  spans : 

Ft. 
1  girder  span ;{5 

1  girder  span .*;i7V4 

4  girder  spans,  each 7?,!^ 

1  girder  span ;S^ 

1  girder  span S0% 

1  gi-rder  span .12 

1  arch  span :!2D 

The  three  shorter  girder  spans  are  solid 
girder  and  slab  design  and  the  six  longer 
girder  spans  are  open  panel  design,  with  three 
girders  each. 


horizontal  beams,  also  of  T-section,  about 
30  ft.  apart  vertically ;  the  legs  carry  at  their 
tops  3  ft.  7  in.  X  10-in.  floor  girders  haunched 
into  them.  The  floor  girders  support  five 
parallel  1-ft.  8-in.  x  10-in.  stringers,  carrying 
a  6-in.  deck  slab.  The  sidewalks  are  carried 
by  brackets  on  each  side.  The  parapet  walls 
are  4  ft  9  ins.  high. 

The  bridge  was  designed  by  Mr.  R.  F. 
Moore,  chief  engineer  of  the  Ferro-Concrete 
Co.,  assisted  by  Mr.  C.  Rosegger.  We  are 
indebted  for  information  furnished  by  Mr. 
\yalter  E.  Bush  to  Concrete  and  Construc- 
tional Engineering  of  London,  England,  for 
the  data  from  which  this  brief  description  has 
been  prepared. 


The  grand  total  of  Panama  Canal  excavation 
in  ^  July  was  2,400,288  cu.  yds.,  of  which 
2,371,583  cu,  yds.  were  charged  to  "work  exca- 
vation" and  34,705  cu.  yds.  to  "plant."  The  dry 
excavation  amounted  to  1,466,014  cu.  yds.  and 
was  principally  by  steam  shovels.  The  dredges 
removed  940,274  cu.  yds.  in  addition  to  the 
amount  pumped  into  Gatun  dam  by  suction 
dredges. 


gincering  difficulties  in  connection  with  the 
building  of  retaining  walls,  the  foundations  of 
which  are  under  water.  These  difficulties  may 
be  briefly  summarized  as  follows : 

(1)  Work  carried  out  under  water  is  al- 
ways open  to  doubt,  on  account  of  the  obsta- 
cles to  thorough  inspection,  and  is  necessarily 
much  more  costly  than  work  done  on  dry 
land.  Obviously,  therefore,  it  is  advisable  to 
perform  as  much  of  the  labor  on  dry  land, 
and  as  little  under  water  as  possible.  The  in- 
vention of  reinforced  concrete,  together  with 
the  assistance  of  modern  lifting-  appliances, 
have  together  rendered  this  object  attainable 
to   a  very  large   extent. 

(2)  Sea  walls,  more  frequently  perhaps 
than  not,  are  required  to  be  built  on  indiflfer- 
ent  foundations.  Even  where  a  rock  bottom 
exists,  the  cost  of  a  deep  gravity  section  wall 
is  very  great,  but  to  build  stably  on  a  yielding 
foundation  enhances  the  cost  to  a  practically 
prohibitive  extent.  The  concentration  of  pres- 
sure at  the  toe  of  a  gravity  section  wall,  and 
the  consequent  inequality  of  the  pressure  on 
the  base,  apart  from  the  question  of  cost,  con- 

•FYom  information  furnished  by  Mr.  W.  E. 
.•\dams.  Designing  Engineer,  to  "Concrete  and 
Constructional    Engineering."    London,    England. 
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stitutes  the  greatest  cbjei-tion  to  walls  that 
resist  the  overturning  moment  mainly  bv  their 
own  weight. 

The  essentials"  to  be  regarded  in  designing 
a  sea  wall,  therefore,  resolve  themselves  into 
four  factors.  Firstly,  economy  of  cost ;  sec- 
ondly, avoidance  of  all  unnecessary  work 
under  water:  thirdly,  stability;  and,  fourthly, 
a  riexibility  sufficient  to  allow  tlie  wall  to  ac- 
commodate  itself   to   unequal   settlement,   and 


Ij Bottom 

[  joredqed  Botton 

Fig.     1 — General     Plan     of     First     Type     of 
Separately    Molded    Concrete    Sea    Wall. 

even  to  lateral  movement  of  the  foundations. 

Setting  out  with  these  several  points  in 
view,  and  taking  them  in  order,  it  is  evident 
at  once  that  the  gravity  section  wall  is  ex- 
travagant in  material.  The  L-shaped  section, 
built  of  concrete  reinforced  with  steel  bars, 
offers  a  suitable  alternative.  The  greatly  re- 
duced weight  of  an  L-section  renders  it  possi- 
ble for  f'dl  height  vertical  sections  of  the  wall 
to  be  built  on  dry  land  and  transported  to  the 
foundations,  thus  avoiding  any  work  under 
water  but  the  preparation  of  the  foundation. 
As  regards  stability  against  overturning,  a 
very  much  wider  base  can  be  economically 
secured  than  in  the  gravity  section  wall,  and 
hence  greater  stability  combined  with  more 
uniformity  of  pressure  on  the  foundations. 
Further,  an  L-section  wall  built  of  completely 
articulated  vertical  members  set  up  in  close 
contact,  each  being  self-sustaining  and  capable 
of  individual  movement  without  influence  upon 
the  remainder,  presents  a  solution  of  the  flexi- 
bility problem.  All  four  factors  can,  there- 
fore, be  secured   in  this  way. 

Now,  it  is  evident  at  once  that  complete  sta- 
bility against  overturning  can  be  secured  with 
the  L-section  wall,  almost  regardless  of  what 
it  may  be  placed  upon,  provided  only  that  the 
foundation  is  nearly  uniform  in  bearing  ca- 
pacity on  lines  running  transversely  to  the 
direction  of  the  wall.  Thus,  on  a  foundation 
of  uneven  consistency  longitudinally,  but  fair- 
ly consistent  transversely,  a  wall  can  be  built 
secure  against  overturning  and  of  such  flexi- 
bility that  it  will  move  considerably  out  of 
line,  both  \ertically  and  horizontally,  without 
risk  of  failure. 

In  many  cases,  as.  for  instance,  at  the  rear 
of  a  timber  frontage  wharf,  this  is  all  that  is 
required.  The  horizontal  alignment  is  not  as 
important  as  economy  of  cost,  and  the  want 
of  vertical  alignment  can  be  made  up  by  a 
parapet  or  coping  after  settlement  has  ceased. 

Seeing  that  an  almost  infinite  degree  of  sta- 
bility can  he  ■secured  in  the  L-section  wall  by 
lengthening  the  ba*e  member,  the  question 
naturally  arises  as  to  whether  it  would  not  be 
possible  to  omit  each  alternate  section  or 
"trestle,"  and  close  up  the  gaps  with  slabs, 
or  plates,  resting  against  and  between  the 
flanges  of  the  trestles.  Such  a  system  would 
obviously  effect  a  considerable  saving  in  the 
cost  of  the  wall.  The  next  consideration  to 
suggest  itself  is  whether  or  not  more  than  each 
alternate  trestle  could  be  deleted?"  The  omis- 
sion of  an  alternate  trestle  would  necessarily 
throw  an  additional  load  upon  those  remain- 
ing. As  the  increased  pressure  would,  of 
course,  be  transmitted  to  the  foundations,  it  is 
in  the  latter  that  the  limitations  will  be  found. 
On  hard  rock  the  spacing  apart  could  be  wide, 
and  as  preparation  of  the  bottom  is  only  neces- 
sary under  each  trestle,  the  saving  in  labor  on 
foundations  would  not  be  less  than  100  per 
cent.  On  less  stable  bottoms  the  spacing  apart 
would  be  proport'ou-^tely  reduced,  and  on 
ballast,  or  other  yielding  ground,  they  could 
be  placed  in  contact,  unless  special  support  be 


provided  at  the  site  of  each  spaced  out  trestle, 
either  by  driving  piles  and  capping  them  with 
concrete,  or  where  the  ground  is  not  too  soft, 
by  bedding  distributing  plates  of  reinforced 
concrete  underneath. 

.•\s  the  stability  of  the  L-section  wall  is  vir- 
ti:ally  secured  by  counterpoise,  much  as  we 
load  up  the  rear  legs  of  a  crane,  it  is  apparent 
that  a  larger  reserve  of  stability  could  be 
acquired  by  laying  a  |)late  upon  the  end  of  the 
base  member  to  react  against  a  larger  mass 
of  the  filling  (see  Figs.  1  and  2). 
■  In  view  of  these  several  considerations,  the 
L-section  articulated  wall  has  theoretical  ad- 
vantages that  should  give  it  many  points  of 
superiority  over  either  the  gravity  section  or 
the  monolithic  L-section. 

The  first  attempt  to  put  these  surmises  into 
practice  was  made  by  the  Sydney  Harbor  Trust 
in  IflOT  at  the  new  wharf  then  under  con- 
struction at  Miller's  Point,  for  the  Messageries 
Maritimes  Co.  This  is  a  timber  wharf  490  ft. 
long  by  40  ft.  wide,  the  deck  level  standing  14 
ft.  above  low-water  mark.  A  wall  was  re- 
quired at  the  back  to  retain  the  filling  forming 
the  reclamation.  The  rear  row  of  piles  stood 
in  from  10  to  23  ft.  of  water  at  low  tide,  and 
at  an  average  distance  of  40  ft.  out  from  the 
original  shore  line.  After  the  piles  had  been 
driven    and     capped,    sandstone     ballast      was 
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Fig.  2 — Details  of   First  Type  of   Separately 
Molded    Sea   Wall. 

tipped  in  until  the  level  had  been  brought  up 
to  low  water  mark.  The  slope  of  the  ballast 
under  the  wharf  at  1  vertical  to  1%  horizon- 
tal then  just  reached  to  the  front  row  of  piles 
in  -32  ft.  of  water,  as  shown  in  Fig.  L  While 
these  works  were  in  progress,  tenders  were 
called  for  the  sea  walling.  Alternative  offers 
were  received  for:  fa)  Trestle  and  Plate 
Wall;  (b)  Concrete  Block  Wall;  (c)  Stone 
Masonry  Wall.  The  tender  for  (a),  being  the 
lowest,  was  accepted,  the  work  of  setting  in 
place  being  undertaken  by  day  labor. 

The  trestles,  slabs,  foundation,  and  counter- 
poise plates  were  manufactured  on  the  ground 
by  the  contractors,  Messrs.  Gummow,  For- 
rest &  Co..  Ltd.,  the  cost  being  £3  per  lin.  ft. 
run  of  the  wall.  After  the  several  parts  had 
been  given  time  to  set.  the  ballast  was  dressed 
to  a  level  berm  extending  about  8  ft.  beyond 
the  front  line  of  the  wall.  Beds  were  formed 
for  the  foundation  plates  by  ramming  down 
into  the  ballast  a  strong  wooden  ternplet,  the 
exact  size  of  the  plate,  the  ramming  being 
done  by  a  30  cwt.  pile-driving  monkev  sus- 
pended from  a  crane.  The  templet  v  .is  then 
removed,  and  the  foundation  plate,  shown  in 
Fig.  2,  laid  in  the  recess  and  dollied  down 
hard  and  level,  the  monkey  being  again  used, 
care  being  taken  not  to  damage  the  plate.  At 
the  same"  time  a  line  of  bagged  concrete  was 
laid  on  the  ballast  under  the  remainder  of  the 
base  member  of  the  trestle,  and  rammed  level 
by  hand.  The  complete  foundation  being  thus 
prepared,    the    trestle,    weighing    nearly    three 


tons,  was  lifted  by  crane  and  swung  into  its 
place.  It  being  only  possible  to  work  during 
two  hours  per  tide,  at  low  water,  as  many  of 
the  foundations  as  possible  were  first  prepared, 
and  when  the  water  began  to  hinder  this  op- 
eration the  trestles  were  next  put  into  place, 
and  any  time  that  remained  over  was  expend- 
ed in  setting  the  retaining  slabs  in  place.  Sixty 
lineal  feet  of  wall  were  thus  erected  complete 
in  one  day,  and,  had  it  been  necessary,  more 
than  double  that  length  could  have  been  set 
up.  The  rate  of  erection  in  this  kind  of  work 
is  governed  entirely  by  the  lifting  and  dolly- 
ing plant  available. 

The  reclamation  was  carried  out  by  tipping 
soil,  ballast,  and  clay  from  the  cart  tail,  work- 
ing out  from  the  shore.  No  attempt  was  made 
to  sort  or  select  the  materials,  except  that  a 
small  quantity  of  stone  was  first  packed  over 
the  counterpoise  plates  to  hold  them  in  posi- 
tion. No  injury  was  done  to  the  concrete  by 
falling  stones,  and  no  hitch  of  any  kind  oc- 
curred during  the  progress  of  the  work.  Par- 
ticulars of  settlement  were  carefully  observed 
and  noted.  During  the  progress  of  the  filling. 
which  was  carried  out  with  only  reasonable 
uniformity,  the  whole  wall  sank  bodily  from 
.5  to  7  ins.  A  horizontal  walling  had  been 
placed  on  the  rear  row  of  piles  to  line  the' 
trestles  against,  and  while  this  probably  assist- 
ed in  maintaining  a  perfect  alignment  during 
the  settlement,  it  is  evident,  from  frequent 
inspection,  that  no  great  pressure  was  borne 
by  it. 

During  the  first  si.x  months  after  comple- 
tion of  the  reclamation  the  wall  settled  from 
1  to  IVi  ins.;  making  a  total  of  from  6  to  9% 
iris.,  and  it  has  remained  stable  ever  since,  a 
period  of  nearly  three  years.  The  settlement, 
it  might  be  remarked,  is  similar  in  extent  to 
that  which  occurred  at  the  adjoining  wharf 
(Dalgety's),  where  a  gravity  section  stone 
massnry  wall  of  the  same  height,  and  7  ft. 
t)  ins.  thick  at  the  base,  had  been  built  three 
years  earlier.  But  while  the  unequal  settle- 
ment of  the  wall  at  Dalgety's  Wharf  caused 
many  of  the  large  stones  to  break  on  their 
beds,  the  trestle  wall  remains  quite  true  and 
fair,  and  without  rupture  of  any  kind,  though 
the  filling  behind  it  has  sunk  in  many  places 
as  iTuich   as   16   ins. 

In  connection  with  the  designing  of  the 
trestles  and  plates,  the  following  limiting 
stresses  were  fixed  upon : 

Lbs.  per 
sq.  in. 
Extreme   fibre  stress  of  concrete   In   com- 
pression            500 

Siiearing  stress  in  concrete 7i 

Direct  compression  in  concrete 4Um 

Tensile  stress  in  steel  reinforcement 16.000 

Pressure  on  foundation  not  to  exceed  2  tons 
per  sq.  ft.  « 

The  vertical  member  of  the  trestle  was  de- 
signed as  a  Visintini  cantilever,  the  stresses 
assured  being  such  as  would  be  developed 
against  fi  ft.  run  of  wall  14  ft.  in  height,  the 
trestles  being  spaced  6  ft.  apart  c.  to  c.  In 
addition  a  live  load  of  200  lbs.  per  sq.  ft.  was 
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Fig.    3 — General     Plan    of     Second     Type     of 
Separately    Molded    Concrete   Sea    Wall. 

assumed.      The    general    dimensions     of     the 
various  members  are  shown  on  Fig.  2. 

Though  special  attention  was  given  to  the 
steel  reinforcement  it  possesses  no  unusual 
features.  Great  pains  were  taken  in  framing 
up  the  rods,  the  horizontals  and  diagonals 
being  bent  not  a  close  fit  round  the  verticals. 
All  rods  were  first  bent  round  pins  fixed  in  a 
solid  frame,  so  that  all  corresponding  parts 
were  exactly  alike.  The  concrete  was  com- 
posed of  1  part  Portland  cement  to  2  parts 
sand,    and    4    parts    of    finely   broken    basalt. 
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The  trestles  were  manufactured  in  an  upright 
position. 

Following  on  the  success  of  the  trestle  and 
plate  wall  it  was  decided  by  the  engineer-in- 
chief,  in  October,  li)07,  to  apply  this  system  on 
a  much  larger  scale  in  the  new  wharfage 
scheme  atout  to  be  commenced  to  the  south- 
ward of  Miller's  Point.  It  was  necessary  in 
this  connection  to  build  a  sea  wall  1,350  ft. 
long  at  the  rear  of  the  timber  wharfage.  Pre- 
viously the  practice  had  been  to  build  a  solid 
wall  and  timber  wharf,  the  timber  construc- 
tion being  40  ft.  wide,  in  order  to  secure  a 
depth  of  "32  ft,  along  the  front  of  the  wharf 
at  low  tide.  The  ballast,  it  might  be  remarked, 
usually  takes  a  slope  of  from  1  to  1  to  IVi 
to  1. 

A  timber  frontage  wharf  40  ft.  wide  at  that 
date  cost  £1.5  per  lin.  ft.  But  timber  work  be- 
ing perishable  and  requiring  continual  main- 
tenance, it  is.  of  course,  advisable  to  build  as 
little  of  the  timber  portion  and  as  much  of 
the  permanent  reclamation  as  possible.  To 
dispense  with  timber  altogether  would,  in  one 
sense,  be  desirable :  but  while  it  is  cheap  and 
good  it  is  the  most  economical  class  of  con- 
struction that  can  be  applied  to  deep  water 
berths.  If,  therefore,  the  timber  portion  were 
to  be  built  only  20  ft.  wide,  there  would  be 
available  in  lieu  of  20  ft.  width,  £6  10s.  per  ft. 
to  go  towards  the  cost  of  a  deeper  sea  wall 
at  the  rear..  Adding  to  this  £4  per  lin.  ft., 
which  would  be  the  cost  of  a  sea  wall  14  ft. 
high  at  the  rear  of  a  wharf  40  ft.  wide,  ,there 
would  be  available  £10  10s.  towards  the  sea 
wall  at  the  back  of  the  20  ft.  wide  wharf. 
The  question  then  arose  whether  a  sea  wall 
could  be  built  for  this  rate,  and  in  such  a  way 
that  there  would  be  -32  ft.  of  water  at  the 
berth.  Referring  again  to  Fig.  3,  it  will  be 
seen  that  such  a  wall  would  require  to  stand 
in  12  ft.  of  water,  aiid  have  a  total  height  of 
21  ft.  6  ins.  Obviously,  a  gravity  section  wall 
of  sufficient  bulk  to  stand  upon  so  indifferent 
a  foundation  would  cost  a  great  deal  more, 
appro.ximately  £13  per  ft.  In  testing  the 
stresses  for  a  trestle  and  plate  wall  it  was 
found  that  the  concentrated  pressure  upon 
the  foundation  at  each  trestle,  if  spaced  apart, 
would  be  far  too  high  for  ballast ;  but  ranging 
the  trestles  contiguously  the  pressure  could  be 
reduced  to  the  permissible  limit,  2  tons  per 
sq.  ft. 

In  view  of  these  considerations  the  work 
was  undertaken,  the  limiting  stresses  being 
fixed  as  before.  The  height  decided  upon  for 
the  trestles  was  21  ft.  6  ins.,  the  width  of  fall 
3  ft.  6  ins.,  and  they  were  required  to  carry  in 
addition  a  dwarf  parapet  wall  4  ft.  high  with 
filling  behind,  and  a  live  load  of  200  lbs.  per 
sq.  ft.  This  made  the  total  height  to  be  sus- 
tained by  the  trestles  equal  to  27  ft.  6  ins. 
Tenders  were  called  in  October,  1907,  for  the 
construction  of  the  trestles  upon  the  site  and 
the  contract  was  awarded  to.Me5srs.  Gummow, 
Forrest  &  Co.,  Ltd.,  the  rate  being  £8  15s.  per 
foot  run  of  wall. 

The  ballast  having  been  completed,  leaving  a 
berm  of  8  ft.  outside  the  line  of  the  toe  of 
the  wall,  the  preparation  and  levelling  of  the 
foundations  was  commenced.  A  heavy  ram 
constructed  of  two  14x14  in.  iron-bark  spars, 
with  flitches  at  the  lower  end  to  increase  the 
area  of  2  ft.  8  ins.  x  2  ft.  8  ins.,  was  suspended 
between  the  leaders  of  a  floating  pile  frame. 
This  was  raised  and  dropped  upon  the  ballast 
until  a  hard  and  fairly  level  surface  was  ob- 
tained. Two  old  rails  were  then  lowered 
down  and  levelled  up  at  12  ft.  below  low- 
water  mark,  and  at  a  sufficient  space  apart  to 
accommodate  the  base  of  the  trestles.  The 
inner  rail  was  kept  lower  than  the  outer  one. 
to  give  the  trestles  a  batter  of  4  ins.  Small 
shinarle  was  next  thrown  in  and  screeded  off 
by  divers,  using  a  straightedge  with  the  rails 
as  guides.  .'Vftcr  the  bottom  had  been  thus 
prepared  and  levelled  up.  the  trestles,  weigh- 
ing 9  tons,  were  swung  into  place  by  a  floating 
15-ton  crane. 

It  was  found  that,  including  pickintj  up  and 
bringing  them  to  the  site  and  lowering  them 
into  place,  eight  trestles  could  be  set  up  in  one 
day,  or  28  ft.  of  wall. 

The  trestle's,  as  well  as  having  a  batter  of 


4  ins.,  were  set  9  ins.  behind  and  clear  of  the 
piles,  so  that  they  should  not  in  any  way  bear 
against  the  wharf.  They  stood  upright  in  the 
water  without  trouble,  but  a  temporary  strut 
was  always  placed  at  the  working  ends  to  pre- 
vent accident. 

As  the  load  increased  to  its  maximum,  signs 
of  settlement,  as  expected,  became  apparent, 
together  with  slight  lateral  movement.  The 
ballast,  it  might  be  noted,  stands  upon  a 
sloping  bed  of  still  clay,  into  which  it  was 
pressed  by  the  superimposed  weight.  The  set- 
tlement varied  considerably  in  extent,  ranging 
from  2%  to  7%  ins.,  and  the  lateral  move- 
ment from  2  to  6  ins.  At  one  place,  where 
sloping  rock  lay  near  the  surface,  it  was  not 
considered  safe  to  put  the  trestles  on  ballast. 
A  bed  of  bagged  concrete  was,  therefore,  laid 
and  rammed  level,  and  the  trestles  set  upon 
this  portion  did  not  move  when  filled  up. 

It  will  be  seen,  by  reference  to  Fig.  4,  that 
the  base  member  of  the  trestle  tapers  towards 
the  rear.  This  was  arranged,  firstly,  to  enable 
the  filling  to  penetrate  below  and  help  to  bed 
the  trestle,  and,  secondly,  to  allow  for  swing- 
ing, should  there  be  a  tendency  to  creep  out 
of  line  in  setting  up. 

For  lifting,  wooden  toggles  were  put  through 
the  holes  in  the  webs,  shown  on  the  drawing, 
and  wire  rope  slings  slipped  over,  so  that 
when  lowered  into  the  water  the  trestle  as- 
sumed a  truly  vertical  position.  It  might  be 
of  interest  to  note  that  the  center  of  gravity  in 
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Fig.  A — Details  of  Second  Type  of  Separately 
Molded  Sea  Wall. 


air  was  not  quite  the  same  as  in  the  water, 
the  trestles  not  being  wholly  immersed  at  any 
time.  The  correct  position  of  the  slings  was 
found  after  a  few  trials,  and  so  uniform  were 
the  trestles  in  size  and  distribution  of  weight 
that  the  slinging  position  remained  constant 
throughout. 

The  work  of  constructing  the  trestles  was 
carried  out  by  the  contractors  in  a  praise- 
worthy manner,  without  hitch  of  any  kind, 
the  molding  being  done  face  downwards.  The 
molding  forms  were  very  stoutly  framed  to- 
gether of  oiled  Oregon  pine,  fitted  in  panels  in 
such  a  way  that  the  whole  could  be  taken 
apart  when  the  molding  was  finished. 

The  steel  reinforcement  was  put  together 
complete,  and  set  up  in  place  ready  for  en- 
closing in  the  molding  forms.  The  diagonal 
and  cross  ends  were  wrapped,  not  a  close  fit, 
round  the  vertical  rods,  and  the  whole,  when 
frftmed  up,  formed  a  rigid  skeleton,  capable 
of  bein.g  moved  about.  The  steel  rods  were 
supplied  by  Messrs.  G.  &  C.  Hoskins.  Ltd.,  of 
Lithgow,  manufactured  from  Australian  ore. 
The  concrete  was  composed  of  1  part  of  ce- 
ment to  2  parts  of  sand  and  4  parts  of  finely 
broken  basalt.  The  first  portion  of  the  wall 
built  has  now  been  standing  18  «ionths,  and 
is  in  perfect  condition. 


Manufacture    and  Use  of  Slag  Cement 
and    Other  Substitutes^^for  Port- 
land Cement. 

BY    W.    d'rOHAN,* 

The  use  of  concrete  in  the  irrigation  con- 
struction of  the  west  has  long  since  passed 
the  experimental  stage  and  become  an  absolute 
necessity.  The  headworks  and  reservoirs  of 
the  various  canals  are  always  situated  way  up 
in  the  mountains,  remote  from  a  railroad  and 
in  most  inaccessible  places,  so  that  very  often 
engineers  are  forced  to  abandon  the  works 
as  the  great  cost  of  freighting  to  those  places 
swallow  up  the  limited  funds  at  their  dis- 
posal. 

The  principal  material  to  be  hauled  for  the 
construction  is  cement.  The  others  can  al- 
ways be  found  in  close  proximity  to  the 
works  and  as  there  is  a  probability  of  a  big 
.increase  in  the  cost  of  cement  to  the  con- 
sumer, owing  to  the  recent  combine  of  manu- 
facturers, a  cheap  and  eflicient  substitute  be- 
comes a  necessity  for  the  irrigation  engineer 
and   the   homesteader. 

The  following  paper  briefly  describes  how 
these  substitutes  can  be  practically  home-made 
very  cheaply  by  any  one  with  a  little  care  and 
the  material  tested  before  and  after  manufac- 
ture, with  little  trouble.  The  various  recipes, 
given  are  not  experiments,  but  have  been  used 
in  Europe,  Africa  and  Indian  for  many  hun- 
dreds of  years,  and  give  concretes  which  of- 
fer an  absolute  resistance  to  alkali  and  acid 
bearing  waters. 

Every  engineer  is  acquainted,  theoretically 
at  least,  with  the  manufacture  and  use  of 
Puzzolan  cement  in  Italy  and  Puzzolan-Trass 
cement  in  Germany  and  Holland.  The  old 
Roman  cement  belonged  to  this  class  of  Puz- 
zolans,  and  all  the  substitutes  offered  in  this 
paper  must  be  classified  as  artificial  Puzzolans 
belonging  to  this  category. 

The  principal  artificial  Puzzolan  cement 
made  in  this  country  «  is  manufactured  by 
grinding  with  slaked  lime,  blast-furnace  slag 
which  has  previously  been  granulated  by  a 
large  stream  of  water  at  great  pressure.  This 
must  not  be  confused  with  a  true  Portland 
cement  made  by  mi-xing  limestone  and  slag, 
grinding  very  finely  the  resulting  mi.xture  and 
burning  to  a  clinker.  For  this  latter,  the  slag 
nuist  come  from  furnaces  working  only  pure 
ores  and  fluxed  with  low  magnesian  limestone, 
and  must  not  contain  more  than  48  per  cent  of 
silica  and  alumina;  3  per  cent  of  magnesia  or 
12  per  cent  of  iron. 

For  the  manufacture  of  Slag  Puzzolan,  any 
slag  is  available,  thus  placing  the  refuse  heaps 
of  the  numerous  smelters  throughout  the  west 
at  the  disposal  of  the  engineer.  The  slag  is 
granulated  as  above,  then  a  small  quantity  of 
tliis  slag  is  ground  up  with  slaked  lime  to  a 
fine  powder  and  the  resulting  cement  tested ; 
if  satisfactory,  the  actual  manufacture  starts; 
if  otherwise,  more  or  less  lime  is  added  until 
the  best  results  are  slow  setting,  it  is  cus- 
tomary to  add  2  to  4  per  cent  of  caustic  soda 
or  potash  to  hasten  the  setting.  This  soda  is 
generally  added  to  the  water  used  in  slaking 
the  lime  and  as  it  quickly  carbonizes,  slag 
cement  becomes  slow  setting  again  with  long 
storage. 

Pulverizing  this  slag  is  a  very  laborious  pro- 
ceeding and  as  only  large  jobs  permit  the  in- 
stallation of  special  grinding  machinery,  this 
cement,  as  a  home-made  product,  is  hardly 
likely  to  appeal  to  the  hustler ;  still,  it  is  found 
in  England  that  one  laborer  can  pulverize 
from  20  to  30  cu.  ft.  per  day  using  a  heavy, 
flat,  concrete  tamping  iron  ;  that  is  f  rorn  5  to 
8  barrels  per  day  and  85  per  cent  of  it  will 
pass  through  a  180  mesh  sieve. 

Puzzolan  cement  made  from  slag  is  char- 
acterized physically  by  its  light  lilac  color ; 
the  absence  of  grit  attending  fine  grinding 
and  the  extreme  subdivision  of  its  slaked  lime 
element;  its  low  specific  gravity  (2.6  to  2.8) 
compared  with  Portland  (3  to  3.5)  and  by  the 
intense  bluish  green  color  in  the  fresh  fracture 
after  long  submersion  in  water,  due  to  the 
presence  of  sulphides,  which  color  fades  after 
exposure  to  dry  air. 
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This  Slag  Puzzolan  is  essentially  a  hydraul- 
ic cement  and  is  generally  for  use  in  founda- 
tions and  under  water.  It  disintegrates  after 
3  or  4  years  when  in  dry  air,  owing  to  the  oxi- 
dation of  the  sulphides  in  the  atmosphere.  The 
disintegration  can  be  easily  prevented  by  the 
use  of  oil  in  the  mixing.  Half  a  gallon  per 
yard  is  sufficient,  linseed,  olive  or  asphaltic 
base   oils  being  used. 

The  drainage  system  of  New  Orleans  was 
built  of  this  Slag  Puzzolan  cement  and  is  the 
finest  work  of  its  kind. 

Artificial  Puzzolans  are  pulverized  brick  or 
tile,  broken  pottery  and  glass,  burnt  clay, 
wood,  and  bone  ashes,  charcoal,  powdered 
pumice  stone  and  the  scoria  of  forges,  and  all 
are  available  in  the  manufacture  of  cements. 
The  use  of  pulverized  bricks,  tile  and  burnt 
clay  in  the  manufacture  of  hydraulic  mortars 
extends  from  remote  ages  to  the  present  day. 
An  analysis  of  the  mortar  in  the  ruins  of  the 
Palais  des  Fermes  in  Paris,  built  by  the 
Romans,  shows  that  26.10  of  pulverized 
bricks,  tile  or  burnt  clay,  with  6.5.T0  parts  of 
lime,  4  silex  and  4.20  alumina  formed  the 
mixture. 

A   cement  much  used   in   India  is  made  of 

1  part  slaked  lime  and  %  to  1  part  of  finely 
ground  brick  dust. 

Count  Chapal  calcined  ochrey  clays  and 
made  a  good  Puzzolana.  M.  Mason  sunk 
casks  filled  with  them  in  the  Seine  and  after 
6  months  were  found  to  be  extremely  hard. 

General  Treussart  states  that  a  mixture  of 
common  lime  with  sand  and  powdered  brick 
in  equal  parts  forms  a  hydraulic  mortar  re- 
quiring a  breaking  weight  of  from  221  to  331 
lbs.,  which  he  considers  sufficient  for  general 
purposes ;  he  found,  however,  that  bricks  ex- 
posed to  a  current  of  air  while  burning,  make 
a  ■  quicker  setting  cement  than  those  not  so 
exposed. 

The  present  custom  of  Italians  and  French 
is  to  throw  up  clay  and  fuel  loosely  together 
and  burn  it  slowly,  then  grind  it  up  with 
slaked  lime,  using  1  part  lime  to  1^  parts 
clay.  A  laborer  can  pulverize  30  cu.  ft.  or  8 
barrels  of  this  material  in  a  day.  To  this 
mixture  is  added  2  or  3  per  cent  of  alkali, 
either  soda  or  potash,  for  the  purpose  of 
forming  a  soluble  silicate  to  act  upon  the 
lime  in  setting  and  sometimes  1  per  cent  of 
finely  pulverized  quartz  or  sand  rock  is  added. 

A  cement  of  equal  parts  of  unslaked  lime, 
pulverized  charcoal  and  powdered  sandstone 
was  discovered  in  the  Mausoleum  of  a  Tar- 
tar Prince.  It  was  so  hard  that  the  bricks 
could  not  be  pulled  apart  without  breaking. 

Coal  ash  mortar  was  used  by  Col.  Fan- 
shawe  at  Water  Point  Gibraltar  in  1790-1, 
and  is   still   in  good   shape.    Lime  2  1-2,   sand 

2  1-2,  coal  ashes  2  1-2,  burnt  clay  1  1-2,  smith's 
cinders  1  1-2,  being  the  mixture. 

!Masons'  cement,  that  will  not  crack  under 
water,  is  made  of  equal  parts  of  quicklime, 
pulverized  baked  bricks  and  wood  ashes. 
Thoroughly  mix  and  dilute  with  sufficient 
olive  oil  to  form  a  manageable  paste.  It  im- 
mediately hardens  and  does  not  crack. 

Common  mortar  of  ashes  is  made  by  mixing 
together  2  bushels  of  newly-slaked  lime,  3 
bushels  of  wood  ashes,  which,  when  cold,  is 
to  be  well  beaten.  The  oftener  beaten  before 
being  used,  the  better.  It  is  an  excellent  mor- 
tar for  resisting  alternate  moisture  and  dry- 
ness. 

Two  bushels  of  slaked  lime,  1  of  burned 
clay  and  3  of  sharp  sand,  to  which  can  be 
added  the  aggregate,  is  a  good  water  con- 
crete. 

One  bushel  of  pulverized  quicklime,  2  of 
slaked  lime,  and  one  of  burnt  clay  or  brick 
dust,  with  as  little  water  as  possible,  makes 
a  good  cement.  Boiled  potatoes  incorporated 
■with  lime  and  sand  or  burnt  clay,  improves  it. 
(.A.ustin   1871.) 

Dr.  Shaw  gives  the  following  description  of 
a  Maltha  used  in  Tunis  and  other  parts  of 
Africa:  1  of  sand,  2  of  wood  ashes  and  3  of 
sifted  lime  powder,  mixed  with  a  little  water. 
When  well  incorporated,  add  a  little  oil,  and 
beat  up  once  every  day  for  four  days,  re- 
gaging  with  a  little  water  and  oil.  This 
makes  a  splendid  hydraulic  cement,  harder 
than  granite. 

Dr.   Brindley   Higgins   of   London,   possibly 


the  greatest  experimenter  of  his  day.  with 
limes  and  cements,  patented  a  cement,  as  fol- 
lows : 

Fifty-six  pounds  coarse,  washed  sand,  and 
42  pounds  fine  sand,  mixed  together  and  wet 
with  lime  water ;  then  add  14  pounds  of  lime 
and  14  pounds  of  fine  bone  ashes.  If  for  use 
under  water,  use  only  5  pounds  of  bone  ashes. 
This  cement  was  extensively  used  with  great 
success  in  England. 

M.  Baggi  of  Gottenburgh.  made  use  of  a 
very  hard,  black,  schistous  rock,  which  he 
burned  for  a  considerable  time  and  after- 
wards pulverized  and  mixed  with  lime  to 
make   a  good   hydraulic  mortar. 

Mr.  John  Smeaton  in  1756  used  a  mixture 
of  1  part  of  lime  with  1  part  of  Puzzolana  as 
a  mortar  in  building  the  Eddystone  Light 
House,  which  by  its  durability,  earned  for  him 
undying  fame  as  an  engineer. 

Silenitic  mortar  which  is  very  commonly 
used  in  England,  is  made  by  the  addition  of 
from  2  to  4  per  cent  of  sulphate  of  lime,, 
(plaster  of  Paris  or  gypsum)  or  green  vitrei. 
This  addition  saves  half  the  lime,  is  four 
times  as  strong  and  is  an  excellent  substitute 
for   Portland  cement. 

M.  Vicat  recommends  testing  all  Puzzo- 
lanas  by  acids,  recommending  diluted  muriatic 
or  nitric  acid,  and  in  lime  w-ater.  (1)  It  will 
be  found  that  those  not  acted  on  by  the  acids, 
and  having  no  action  on  lime  water,  are  in- 
ert. (2)  Those  that  are  moderately  acted  on 
by  acids,  and  act  moderately  in  lime  water, 
have  very  little  energy.  (3)  Those  which  are 
powerfully  acted  on  by  acids  and  which  are 
active  in  lime  water,  are  energetic. 

From  the  analysis  of  Portland  cement  and 
the  foregqing  recipes,  it  will  be  seen  that  lime 
is  the  principal  active  agent  in  all  cements, 
w'hether  Portland,  natural  or  Puzzolana.  The 
only  exception  probably  is  magnesian  cement 
in  which  pure  carbonate  of  magnesia,  called 
magnesite,  when  burnt  in  a  heat  of  great  in- 
tensity, about  cherry  red,  ground  to  a  fine 
powder  and  made  into  paste  with  water,  pos- 
sesses considerable  hydraulic  energy.  This 
calcined  magnesite  has  been  patented  under 
the  name  of  Union  Cement.  Its  characteristic 
property,  however,  upon  which  it  depends  for 
its  peculiar  value,  is  not  developed  when 
mixed  with  water  alone,  for  in  that  case  the 
induration  or  setting  is  due  to  the  crystalliza- 
tion of  the  hydrated  magnesia  or  oxide  of 
magnesium.  But  if  the  burnt  and  pulverized 
magnesite  or  Union  Cement  be  mixed  up  with 
chloride  of  magnesium,  for  which  the  bittern 
water  of  seaside  salt  works  has  been  found 
to  be  a  cheap  and  suitable  substitute,  a  chem- 
ical combination  takes  place  between  the  oxide 
and  the  chloride  of  magnesium  and  oxychlor- 
ide  of  magnesium  is  formed.  This  is  a  very 
remarkable  hydraulic  cemerit,  being  greatly 
superior  to  any  other  new  cement  in  strength 
and  hardness,  not  excepting  even  Portland 
cement. 

Owing  to  the  enormous  deposits  of  lime- 
stone in  the  United  States,  the  ease  with  which 
lime  is  manufactured,  and  as  only  caustic  or 
hot  lime  is  to  be  used  in  the  manufacture 
of  the  Puzzolans,  it  will  be  seen  that  these 
cement  substitutes  can  be  made  at  about  one- 
third  the  cost  of  Portland  cement.  Lump  lime 
can  usually  be  purchased  at  one-fourth  the 
price  of  cement.  Besides  the  freight  is  almost 
eliminated.  Where  lime  is  not  conveniently  to 
be  had  there  is  nothing  to  prevent  its  manu- 
facture. In  every  gang  of  Irish  or  Italian 
laborers  will  be  found  one  or  two  men  who 
have  burned  stones  in  the  old  country  and 
they  can  be  depended  upon  to  produce  good 
lime.  Limestone,  chalk  or  marl  deposits  are 
usually  burned,  but  nearly  al  calcareous  and 
carboniferous  stones  make  good  lime.  Th?y 
acquire  the  properties  of  lime  in  the  high- 
est degree  w-hen  they  are  slowly  heated  in 
small  fragments  until  they  appear  to  glow 
with  a  white  heat,  when  this  is  continued 
until  they  become  non-effervescent. 

If  a  man  decides  to  burn  his  own  lime,  the 
first  thing  to  do  is  to  test  the  rock  available. 
This  is  done  with  ten  cents'  worth  of  diluted 
nitric  or  muriatic  acid  and  an  ordinary  water 
glass.  Drop  a  small  piece  of  rock  into  the  acid 
in  the  glass ;  if  no  action  takes  place,  the  rock 
is  not  suitable;  if  it  effervesces  and   falls  to 


pieces,  the  search  is  successful.  This  rock  can 
now  be  further  tested  by  burning  four  or  five 
small  pieces  in  an  ordinary  fire  until  they  do 
not  effervesce  with  the  acid.  Grind  them  up 
when  cool  and  make  into  a  paste  with  water 
and  50  per  cent  clay  or  powdered  brick.  The 
boiling  test  can  now  be  applied  as  in  the  case 
of  Portland  cement,  and  the  percentage  of  clay 
increased  or  diminished  accordingly.  Too 
much  lime  cracks  the  paste  and  too  much 
clay  disintegrates  it.  In  this  way  a  first-class 
cement  can  be  made. 

Burning  the  rock  in  the  open  air  is  a  slow 
proceeding,  but  it  is  said  to  be  beneficial,  ow- 
ing to  the  amount  of  carbonic  acid  which  the 
lime  absorbs  from  the  air.  Generally  speak- 
ing, however,  it  is  much  better  to  put  up  a 
kiln  in  the  shape  of  a  large  bottle.  It  can  be 
built  of  rocks  and  mud,  with  a  grating  made 
of  any  old  irons  or  rails,  and  should  be  so 
arranged  that  the  draft  can  be  checked.  On 
this  grating  is  laid  the  fuel,  over  which  the 
rock  is  loosely  placed,  the  first  row  in  the 
shape  of  an  arch,  and  the  rest  loosely  piled 
in.  The  heat  is  slowly  applied  at  first  by  means 
of  the  draft  check,  and  burning  is  completed 
when  a  piece  of  the  rock  does  not  effervesce 
in  the  acid.  This  takes  from  15  to  20  hours. . 
This  lime  is  ready  for  immediate  use.  Some- 
times, however,  the  lime  is  allowed  to  stand 
for  several  months  after  slaking  before  being 
used,  and  this  practice  is  said,  in  some  in- 
stances to  increase  the  hydraulic  energy  of  the 
product,  probably  in  consequence  of  the  partial 
recarbonization  of  the  line,  facilitating  the 
process  of  silification  which  takes  place  be- 
tween the  lime  and  the  alkaline  silicates  con- 
tained in  the  Puzzolana. 

From  the  foregoing,  necessarily  outlined, 
description,  it  is  evident  that  anyone  can  man- 
ufacture a  good  cement  from  materials  at  his 
disposal.  The  fallen  timber  in  our  forests  can 
suppl}'  charcoal  and  wood  ashes ;  sawdust  from 
the  mills,  broken  bricks,  tile  and  pottery  are 
all  available.  Puzzolan  cements  are  naturally 
weaker  than  Portland,  and  the  former  require 
a  little  more  careful  and  longer  mixing  and 
less  water.  It  was  a  mixim  among  the  old 
masons  to  their  laborers  that  they  should  di- 
lute the  mortar  with  the  sweat  of  their  brows ; 
that  is,  labor  a  long  time,  instead  of  drowning 
it  with  water  to  have  it  done  sooner.  It  must 
be  remembered  that  these  Puzzolanas  have 
stood  the  test  of  time,  and  Portland  cement 
is  comparatively  new. 

The  hardness  of  the  Roman  cement  discov- 
ered in  modern  times  is  attributed  to  several 
circumstances.  The  Romans  built  their  walls 
of  great  thickness,  and  thick  walls  constructed 
of  materials  which  are  bad  conductors  of  the 
atmospheric  fluids  always  preserve  a  latent 
humidity,  more  or  less  sensible  according  as 
the  distance  between  the  faces  of  the  wall  is 
more  or  less  great.  It  is  well  known  that  the 
temperature  of  a  block  of  building,  In  conse- 
quence of  the  inconductivity  of  its  elements, 
varies  but  little.  Here  we  have  the  secret  of 
the  hardness  of  old  Roman  cement  or  mortar; 
it  is  a  hydrate  of  lime,  and  thus,  instead  of 
being  destroyed  by  humidity,  as  a  plaster  or 
common  lime  would  be,  it  benefits  by  it  just 
as  aquatic  plants  thrive  on  water;  moreover, 
a  uniform  temperature  is  peculiarly  suited  to 
its  preservation.  The  scrupulous  care  which 
the  Romans  took  in  the  selection  of  their  ma- 
terials is  a  grand  element  in  the  duration  of 
their  constructions.  Stone  was  not  employed 
until  it  had  been  exposed  to  the  effects  of  the 
air  for  two  years,  and  if,  at  the  end  of  that 
time,  it  did  not  appear  sound,  it  was  broken 
up  and  used  for  filling  the  foundation  walls. 
When  the  cement  was  used  for  covering  sur- 
faces, the  Romans  were  accustomed  to  lay  It 
on  thick,  sometimes  to  the  depth  of  four  or  five 
Inches,  and  It  Is  evident  that  such  a  solid  coat- 
ing would  last  much  longer  than  a  thinner  one, 
and  have  a  great  effect  *>»'  ''"-  piv-s.-rvMtinn  of 
the  walls  themselves. 

These  home-made  cements  can  stana  larger 
doses  of  sand  than  the  ordinary  Portland 
cement.  For  mortar,  1  part  cement,  4  of  sand, 
will  be  found  sufficiently  strong  for  general 
purposes.  For  concrete,  1,  3  and  5  mix  will 
be  about  the  best.  It  is  advisable  to  use  lime 
water  when  mixing  and  as  little  as  possible. 
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As  Puzzolan  cements  set  very  slowly,  the 
forms  for  concrete  work  should  be  left  on  for 
at  least  14  days.  If,  after  six  months,  the 
walls  are  washed  three  or  four  times  with 
■equal  parts  of  silicate  of  soda  and  potash,  dis- 


solved in  six  parts  of  water,  it  will  be  found 
that  the  concrete  is  much  harder  than  the 
average  Portland.  The  silicates  can  be  pur- 
chased for  about  a  cent  a  pound.  The  usual 
tests   of   Portland   cements  can   be   applied   to 


those    Puzzolans,   as   well   as   those,  of   Vicat, 
quoted  above. 

Slag  cement  usually  exhibits  a  slight  discol- 
oration after  boiling,  which,  however,  is 
harmless. 


EARTH      AND      ROCK      SECTION 


Construction  Methods  and  Organization 

in  Constructing  the  Buffalo  Water 

Works  Tunnels. 

(Concluded  from  p.  142.) 
Land  Tunnel  and  Shafts. 

The  land  tunnel  extends  from  Shaft  1  at 
the  old  pumping  station  to  Shaft  3  at  the  new 
pumping  station.  Construction  was  carried  on 
from  three  shafts.  Shaft  2  being  located  '2.7iiM 
ft.  from  Shaft  3  and  IMO  ft.  from  Shaft  1. 
Single  headings  were  driven  south  and  north, 
respectively,  from  Shaft  1  and  Shaft  3,  and  a 
double  heading,  one  north  and  one  south  from 
Shaft  2.  The  length  of  excavation  in  each 
heading  was  as  follows : 

Shaft  3.  north 1.1176.5 

Shaft  2,  south 7.36.1 

Shaft  2.  north ; 855.5 

Shaft  1.  south 692.5 

Total     4.263.5 

Except  in  the  heading  from  Shaft  3  the  con- 
creting" was  largely  done  after  all  the  excava- 
tion had  been  completed  so  that  it  will  be  de- 
scribed altogether.  The  excavation  will,  how- 
ever, be  described  for  each  heading  separately. 

EXC-W.'KTION. 

Shaft  s.  Single  Heading. — The  method  of 
sinking  Shaft  3  has  been  described  in  connec- 
tion with  the  lake  tunnel  work.  Work  on  the 
heading  was  begun  in  January,  UtOS.  After 
about  3.ji,l  ft.  had  been  driven  a  seam  was 
opened  about  1  ft.  above  the  floor  and  so  much 
water  developed  that  it  was  decided  to  put  the 
work  under  air  pressure.  A  bulkhead  and  air 
locks  were  installed  between  April  1  and  bj. 
Up  to  this  time  the  rock  was  a  close  grained 
limestone  in  horizontal  beds  interspersed  with 
shale,  and  the  seams  V^  to  Jj  in.  between 
limestone  and  shale  were  filled  with  silt  which 
admitted  water  freely  and  permitted  air  to 
escape,  .'\fter  putting  the  tunnel  under  12  lbs. 
air  pressure  the  excavation  was  continued  to  a 
point  fliJO  ft.  from  the  shaft  where  the  leakage 
of  air  became  so  great  that  the  pressure  fell  to 
8  lbs.  Simultaneously  similar  troubles  devel- 
oped in  the  lake  tunnel  and  it  was  decided  to 
increase  the  compressor  plant  and  to  install  the 
plant  for  concrete  lining.  This  work  occupied 
from  the  end  of  May  to  Oct.  5,  1908,  and  dur- 
ing this  time  the  tunnel  ahead  of  the  air  lock 
was  allowed  to  fill  with  water.  As  indicating 
the  amount  of  water  it  may  be  noted  that  the 
heading  was  flooded  in  8  hours,  and  the  water 
registered  2-5  lbs.  gage  pressure.  As  soon  as 
the  increased  compressor  plant  and  the  con- 
crete plant  were  ready  in  October,  air  was 
turned  on  and  the  water  allowed  to  escape.  At 
10  lbs.  pressure  the  heading  was  dried  and 
cleaned  up  and  concrete  lining  was  placed  up 
to  the  working  face.  This  jumped  the  pressure 
up  to  18  lbs.,  and  excavation  was  resumed. 

The  work  proceeded  without  particular  inci- 
dent until  a  point  was  reached  about  l.flOO  ft. 
from  the  shaft.  Here  in  12  or  l.j  ft.  the  leak- 
age of  air  ran  the  pressure  down  to  0  lbs.  and 
water  came  in  in  quantity.  At  this  time  the 
concrete  work  was  some  500  ft.  behind  the 
excavation.  Work  in  the  heading  was  stopped 
and  a  bulkhead  was  put  in  about  4n  ft.  back 
of  the  face.  The  air  pressure  came  up  to 
normal  and  the  concrete  lining  was  advanced 
to  the  heading.  .\ir  was  then  turned  on  behind 
the  bulkhead  and  the  water  released.  The 
bulkhead  was  then  broken  down  and  by  plas- 
tering the  walls  and  face  with  clay  the  lining 
was  advanced  to  within  5  ft.  of  the  face.  It 
was  found  that  a  seam  extended  across  the 
face  and  back  along  each  side  wall  for  several 
feet.  This  seam  was  so  large  that  a  full 
length  of  2-in.  pipe  was  pushed  into  it  all  but 
alout  a  foot,  h  grout  pump  was  connected 
to  tlu'  pipe  Viiul  ])etween  4nii  and  -"ilin  batche'; 


I  if  grout  Were  forced  into  the  seam.  This 
grout  was  mixed  in  the  proportion  of  1  bag 
of  cement  to  2  cu.  ft.  of  sand.  As  the  air  was 
escaping  through  the  seam  it  was  not  neces- 
sary to  calk  the  mouth  of  the  seam  to  prevent 
the  grout  from  back  flowing.  This  grout  com- 
pletely stopped  the  seam  and  the  remaining 
85  ft.  of  heading  were  excavated  without 
trouble. 

In  driving  this  heading  two  full  and  one 
split  drilling  shifts  were  worked  with  three 
mucking  shifts  and  two  concrete  shifts.  The 
tunnel  being  rectangular  and  only  10x12  ft. 
in  section  was  driven  full  size  with  10  cut 
holes  and  10  side  round  holes  as  shown  by 
Fig.  1.  The  rock,  while  not  remarkably  hard, 
was  in  alternate  soft  and  hard  horizontal  lay- 
ers which  caused  some  drilling  trouliles  and 
unless  drilled  carefully  broke  out  with  a  very 
jagged  face.  When,  however,  the  men  had 
learned  the  rock  they  averaged  C  ft.  per  shot 
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Fig.     1 — Arrangement    .of     Drill      Holes     in 

Driving    10x12    Foot    Land   Tunnel   for 

the    Buffalo   Water   Supply. 

using  8  ft.  steel.  One  week  two  shifts  made 
84  ft.  in  12  shots,  but  10  ft.  steel  was  used  in 
several  shots.  It  was  the  general  practice  to 
take  in  10-ft.  steel  and  use  it  if  there  was  time 
for  a  10-ft.  round,  otherwise  to  use  8  ft.  steel. 
Trouble  was  had  in  loading  the  bottom  holes 
as  the  air  pressure  was  not  strong  enough  to 
keep  the  water  back  and  it  forced  out  the 
powder  and  tamping.  To  remedy  this  the  load 
was  stopped  (i  to  8  ins.  from  the  mouth  of  the 
hiile  and  a  wooden  plug  grooved  on  one  side 
for  the  firing  wires  was  driven  in  to  hold  the 
charge.  As  a  general  thing  the  rock  broke  into 
a  mixture  of  large  and  small  stuff  excellent  for 
rapid  mucking.  The  width  of  the  tunnel,  how- 
ever, cramped  the  work  and  only  about  5  men 
coidd  shovel,  while  the  height  of  the  face  made 
the  muck  run  quite  high  per  lineal  foot  of 
tnrnel. 


To  handle  the  muck  a  single  24-ni.  track  ran 
from  near  the  lock  to  the  heading  where  it 
ended  in  a  short  switch  which  was  moved 
ahead  every  winding.  The  grade  was  descend- 
ing toward  the  shaft  and  to  handle  the  cars  a 
double  drum  hoisting  engine  was  installed 
about  800  ft.  from  the  lock.  The  cable  from 
one  drum  ran  direct  to  the  lock  while  from 
the  second  drum  the  cable  ran  toward  the 
heading  through  small  snatch  blocks  hung 
from  the  roof  to  a  snatch  block  near  where 
they  were  concreting.  This  block  was  moved 
ahead  every  day.  Two  cars  of  concrete  would 
be  pulled  out  of  the  lock  with  the  first  cable, 
then  two  more,  and  the  four  cars  hauled  to 
the  engine  where  the  second  cable  was  hooked 
on  and  the  haul  continued  to  the  concrete 
forms.  Here  the  concrete  would  be  dumped 
and  the  empty  cars  pushed  by  hand  to  the 
heading.  When  the  cars  had  been  loaded  with 
muck  they  were  sent  down  grade  to  the  lock, 
hauling  the   slack  cable   with   them. 

In  two  or  three  places  between  a  point  tiliO 
ft.  from  Shaft  3  and  the  end  of  this  head- 
ing, the  rock  in  the  roof  required  timbering 
for  stretches  of  40  to  50  ft.  At  these  points 
hitches  were  cut  in  the  side  walls  close  to 
the  roof  and  caps  of  10  to  12-in.  round  oak 
piling  were  set  across  tunnel.  As  these  caps 
were  placed  wedges  were  inserted  between 
them  and  the  roof  until  several  caps  were  in 
place  when  these  wedges  were  replaced  by 
4xl2-in.  plank  10  ft.  long  spaced  about  12  to 
18  ins.  apart.  These  planks  were  wedged  up 
against  the  roof  rock  and  when  they  came 
more  than  a  foot  above  the  lining"  they  were 
embedded  in  the  concrete;  when  lower  than 
this  they  were  pulled  as  the  concreting  ap- 
proached them. 

Shaft  2;  Double  Heading. — Shaft  2  was  Ox 
11  ft.  in  section  and  a  large  amount  of  water 
requiring  two  4-in.  pumps  to  handle  it.  was 
encountered  in  sinking  it.  When  the  shaft 
was  bottomed  the  two  headings,  one  north 
tow-ard  Shaft  1  and  one  south  toward  Shaft  3, 
were  driven  for  about  IbO  ft.  each  to  develop 
the  rock.  The  rock  proved  to  be  a  hard  lime- 
stone in  horizontal  layers  from  0  ins.  to  2  ft. 
thick.  This  rock  drilled  well  but  the  formation 
was  blocky  unless  the  holes  were  drilled  ex- 
actly level  which  was  practically  impossible. 
As  the  seams  did  not  carry  much  water  it  was 
decided  to  start  the  work  without  compressed 
air.  In  sinking  the  shaft  and  driving  the  trial 
headings  hoisting  was  done  with  a  stift'-leg 
derrick.  The  muck  in  the  headings  was  load- 
ed into  buckets  on  flat  cars,  pushed  to  the 
shaft  and  the  buckets  hoisted  and  dumped 
into  side  dump  cars  which  ran  to  the  spoil 
bank.  The  shaft  was  bottomed  in  July  and 
in  August  a  cage  was  installed  in  the  shaft 
and  work  started  full  force.  Then  there 
began  about  as  lar,£>"e  and  variegated  an  assort- 
ment of  troubles  as  ever  happened  on  a  tunnel 
job. 

I'entilation. — At  first  ventilation  in  the  land 
tunnel  gave  trouble.  The  powder  smoke  hung 
in  the  tunnel  for  hours  after  a  blast  and  it 
was  no  uncommon  sight  to  see  half  a  dozen 
men  knocked  out  by  smoke  and  gas,  although 
the  best  obtainable  powder  was  used.  To 
remedy  this  trouble  a  well  drilling  machine 
was  brought  onto  the  work  and  8-in.  holes 
were  drilled  and  carried  from  the  surface  to 
the  tunnel  at  intervals  of  about  400  ft.  all 
along"  the  land  tunnel.  Two  of  these  holes 
were  between  shafts  1  and  2  and  four  between 
shafts  2  and  3.  As  the  heading  cut  each  hole 
a  5-in.  Buft'alo  Forge  Co.  fan  operated  by  a 
5.x7-in.  upright  engine  was  connected;  this  fan 
was  piped  so  that  it  could  be  used  either  to 
exhaust  air  from  the  tunnel  or  to  force  air 
into  the  tunnel.  Operating  by  suction  alone 
the  fan  would  just  about  handle  the  air  pro- 
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vided  hy  the  blow-off  from  the  compressed  air 
main  and  the  exhaust  from  the  drills,  particu- 
larly after  the  heading  had  advanced  any  dis- 
tance beyond  the  air  hole.  The  result  was 
that  the  tunnel  between  the  air  hole  and  the 
working  face  was  cleared,  but  that  portion 
back  of  the  air  hole  to  the  shaft  was  not  af- 
fected. The  remedy  was  found  in  operating 
the  fan  first  for  about  1-j  mins.  to  exhaust  the 
smoke  between  air  hole  and  working  face,  then 
to  reverse  it  and  force  air  into  the  tunnel ; 
this  influx   from  the   face  combined   with  the 
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Fig.    2 — Diagram     Illustrating     Sequence     of 
Concrete   Work. 

blow-off  and  the  air  escaping  from  the  drills 
forced  the  smoke  back  to  and  (int  of  the 
shaft. 

Sulphur  Gcis. — When  the  ventilating  troubles 
had  been  overcome,  pockets  of  gas  began  to 
be  met.  This  gas  seemed  to  come  only  from 
certain  seams  and  in  these  only  for  short  dis- 
tances. It  was  a  sulphur  gas  and  often  could 
be  detected  only  by  its  effect  on  the  eyes,  the 
edges  and  insidcs  of  the  lids  becoming  in- 
flamed and  finally  sore  and  very  painful.  At 
times  one  would  be  completely  blinded  for  two 
or  three  days.  At  tiines  so  many  men  were 
laid  up  that  it  was  hard  to  keep  the  gangs 
filled  even  with  a  double  force.  This  gas 
trouble  was  worse  in  the  north  heading.  The 
water  coming  out  of  the  gas  seams  was  as 
black  as  ink  at  times  and  at  other  times  car- 
ried a  white  sediment  which  when  collected 
and  dried  turned  yellow  and  proved  to  be 
almost  pure  sulphur.  This  water  attackecl  the 
piping  and  pumps  causing  numerous  breaks 
and  leaks.  The  ventilating  fans  helped  to 
keep  this  gas  down  but  failed  to  do  away 
with  it  entirely. 

JVater  Troubles. — Meanwhile  the  flow  of 
water  increased  and  with  a  break  down  of  the 
pumps  the  tunnel  was  flooded.  The  pumps 
were  repaired  and  additional  pumps  installed 
until  the  water  could  be  handled. 

Drill  Troubles. — The  tunnel  was  driven  full 
size  10x12  ft.  as  heading.  As  stated  the  rock 
lay  in  horizontal  strata  from  11  ins.  to  2  ft. 
thick.  Between  the  strata  were  thin  seams  of 
flint  and  the  strata  themselves  varied  in  hard- 
ness. It  was  found  that  if  the  holes  were 
driven  level  those  strata  in  which  the  holes 
were  would  be  blown  out  neatly  leaving 
shelves  of  rock  12  to  18  ins.  thick  between.  To 
remedy  this  the  holes  were  inclined,  the  bot- 
tom holes  looking  down  and  the  top  holes 
looking  up  so  as  to  cross  several  strata.  This 
introduced  a  new  trouble,  the  drills  jamming, 
due  to  slight  deflection  of  the  holes  in  pass- 
ing at  a  fiat  angle  from  soft  to  hard  strata. 
The  only  remedy  found  for  this  trouble  was 
the  old  one  of  using  "iron"  or  "shot"  in  the 
holes.  After  various  tests  it  was  found  that 
next  to  cast  iron  the  best  material  for  "shot" 
was  cold  pressed  hexagon  nuts  and  blank 
%-in.  nuts  were  bought  in  kegs  and  in  some 
ground  a  keg  would  be  used  in  a  fortnight. 

Bliistiiifj  Troubles. —  Missed  holes  were  of 
frequent  occurrence  at  first.  The  current  for 
firing  was  220-volt  a.  c,  tapped  from  the  wires 
of  the  local  street  lamps.  The  exploders  were 
the  ordinary  double  strength  exploders.  The 
water  in  the  bottom  holes,  however,  chilled 
the  powder  (60  per  cent  dynamite)  so  that 
these  exploders  would  shatter  inside  the  stick 
without  firing  it.  To  remedy  this  a  special 
quadruple  double  strength  exploder  was  se- 
cured. 

Workincj  Methods. — In  driving  the  headings 
4  drills  were  used,  mounted  on  two  f^-ft.  col- 
umns; l-J'^  octagon  steel  was  used  in  4,  (5,  8 
and  10-ft.  lengths  and  with  bits  beginning  at 
2-5-^  ins.  for  4-ft.,  and  decreasing  3/  bi  in.  for 
each  succeeding  length.  This  made  the  bit  of 
the  lo-ft.  steel  H/n  in.,  which  pennitted  the 
use  of  l;4-in.  powder.  The  arrangement  of 
holes  was  substantially  as  shown  ky  Fig.  1. 
At  first  the  cut  and   side  round  were  fired  in 


two  shots,  but  it  was  found  that  the  heading 
woidd  square  up  better  if  the  four  topmost 
cut  and  side  holes  were  fired  as  a  third  shot, 
and  this  method  was  followed  except  when 
the  top  holes  came  in  soft  rock,  then  the  t\vo- 
shot  method  did  well  enough. 

.At  the  beginning  two  10-hour  shifts  of 
drillers  and  muckers  were  worked,  the  drill 
gang  in  one  heading  and  the  mucking  gang  in 
the  other  heading  for  each  shift  drilling  and 
mucking  alternating  in  each  heading.  This 
was  an  economical  method,  but  the  progress 
was  slow  and  later  two  shifts  of  bcith  drillers 
and  muckers  were  worked  in  each  heading, 
the  plan  followed  being  to  drill  and  fire  a 
round  each  shift. 

The  muck  was  removed  from  the  heading  in 
1  cu.  yd.  cars  hauled  liy  mules,  both  in  tunnel 
and  on  top  to  the  dump.  A  single  track  was 
used  in  the  tuimel.  This  track  had  a  short  dia- 
mond turnout  at  the  cage  and  within  about 
:!o  ft.  of  the  face  it  branched  into  two  tracks 
leading  to  the  muck  pile.  The  hauling  was 
done  in  two-car  trains. 

The  organization  at  shaft  2  was  about  as 
follows.  There  was  a  day  walking  boss  in 
direct  charge  who  also  looked  after  shaft  1. 
Under  him  came  a  night  walking  boss  who  had 
general  charge  at  night.  In  each  heading  there 
was  a  heading  foreman  who  had  4  drill  run- 
ners, 4  helpers  and  1  nipper  who  was  also  a 
helper  and  rated  as  such.  This  gang  had  noth- 
ing to  do  with  the  mucking  except  to  throw 
back  enough  muck  to  permit  of  sitting  up  the 
drills.  There  was  a  muck  foreman  and  7  to  9 
muckers  in  each  shift.  After  drilling  the  drill 
gang  threw  their  drills,  columns,  etc.,  back 
onto  the  irmck  pile  and  the  muckers  carried 
them  back  while  the  drillers  blew  out  and  load- 
ed the  holes.  The  nutckers  also  brought  the 
machines  back  and  threw  them  on  the  muck 
pile  at  the  beginning  of  the  shift.  Hose, 
wrenches  and  valves  were  looked  after  by 
the  drillers  themselves.  At  first  a  powder  man 
was  hired  to  make  up  the  charges,  but  it  was 
found  more  satisfactory  to  hire  a  better  class 
of  men  for  nippers  and  put  them  in  charge. 
In  addition  to  the  drilling  and  mucking  gangs 
there  was  for  each  shift  a  pumpman,  a  pipe 
fitter  and  a  cage  man  in  the  tunnel  and  on  top 
a  mule  driver,  two  top  men,  a  hoisting  engi- 
neer and  a  blacksiifith  and  helper. 

Owing  to  the  difficulties  mentioned  the  prog- 
ress was  nothing  remarkable.  M  times  it 
ran  up  to  76  ft.  per  week  per  heading,  with  an 
average    of    60    ft.    per     week     working    two 


bulkhead  was  built  about  .500  ft.  from  the 
shaft  and  the  heading  was  allowed  to  flood. 

Shiift  !.  Single  Heading.—Sh^it  1  was  lo- 
cated at  the  old  pumping  station  and  in  order 
to  clear  the  buiblings  the  tunnel  from  it  was 
swung  around  on  a  curve  to  connect  with  the 
direct  line  to  shaft  2;  the  direct  line  of  main 
tunnel  would  have  passed  under  the  pumping 
station.  Considerable  water  was  met  in  this 
beading  and  the  sulphur  gases  were  worse 
than  in  the  headings  from  shaft  2.  Otherwise 
the  work  and  working  methods  were  about 
the  same,  'i'he  heading  was  holed  through 
on  Dec.  81,  l!t07.  To  hole  through  the  last 
lo  ft.,  a  hole  was  first  driven  clear  through  the 
separating  rock  and  then  4-ft.  rounds  were 
drilled  from  each  side.  These  were  charged 
and  fired  simultaneously  on  both  sides  by 
passing  the  wires  through  the  10-ft.  hole.  Two 
shots  were  made,  first  the  cut  holes  and  sec- 
ond the  side  round  holes,  and  the  rock  broke 
almost  to  true  lines  for  the  full  section. 

Excavation  Progress. — In  driving  the  land 
tunnel  it  w;as  difficult  to  make  fast  progress  as 
the  conditions  were  continually  changing  re- 
quiring new  organizations  to  meet  them.  The 
actual  monthly  progress  of  each  heading  was 
as  given  in  Table  I.  It  will  be  noted  that  in 
the  north  heading  from  shaft  3  there  was 
practically  straight-forward  work  from  Oct. 
18,  V.MH,  to  Feb.  14,  l!Mi.  During  this  period 
of  1(14  working  days  of  which  8  days  were 
lost,  leaving  !»6  days  worked,  the  progress 
was  1,J6I).2  ft.,  or  11.1  ft.  per  day.  firing  two 
shots.  The  maximum  progress  in  one  week 
during  this  period  was  86.1  ft.,  or  14.3  ft.  per 
day. 

CONCRETE  LINING. 

As  indicated  in  the  preceding  account  of  the 
excavation  work  the  concrete  lining  for  the 
heading  north  from  shaft  3  was  carried  on 
simultaneously  with  the  excavation  although  it 
did  not  always  keep  pace  with  it.  It  will  also 
be  i;ecalled  that  after  the  heading  south  from 
shaft  2  had  advanced  some  7.36  ft.,  that  it  was 
stopped  and  a  bulkhead  put  in  about  23(i  ft. 
hack  from  the  face;  also  that  all  the  tunnci 
excavated  from  shafts  1  and  2  had  been  al- 
lowed to  flood  while  finishing  the  driving 
north  from  shaft  3.  The  conditions  are  indi- 
cated diagrammatically  by  Fig.  2.  To  sum- 
marize, while  driving  the  heading  north  from 
shaft  3  the  three  headings  from  shafts  1  and 
2  had  opened  the  tunnel  from  a  to  e.  a  bulk- 
head had  been  built  at  d.  and  all  the  tunnel 
from   a   to   f   had   been   allowed   to    fill   with 


Fig.    3 — Rib    of   Jackson    Form    for    Concrete   Lining   of   Land  Tunnel. 


shifts;  working  one  shift  the  progress  ran  up 
to  43  ft.  per  week  with  an  average  of  34  ft. 

In  working  from  shaft  2  the  heading  north 
met  the  heading  south  from  shaft  1  on  Dec. 
31,  1907.  The  south  heading  from  shaft  2  was 
carried  736  ft.  and  discontinued.  The  reason 
for  this  was  that  at  about  this  point  water  was 
encountered  in  large  amounts  and  also  that 
it  seemed  better  to  concentrate  all  plant  at 
shaft  3  and  work  from  there.  The  south  head- 
irg  from  shaft  2  was  trimmed  up  and  a  .j-ft. 


water.  The  north  heading  from  shaft  3  was 
holed  through  at  e  and  the  concrete  lining  w:i~ 
carried  up  to  bulkhead  d. 

After  completing  the  lining  from  shaft  3 
north  to  bulkhead  d,  it  was  tested  for  leaks 
by  droppii'g  the  air  pressure  to  12  lbs.  St- 
era!  leaks  were  disclosed  and  were  repai.- 
by  cutting  out  the  porous  spot  and  filling  1; 
again  with  a  grout  pipe  inserted.  When  the 
filling  had  set,  grout  was  pumped  in  bfhind 
the  hning  until  the  leak  was  closed. 
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The  next  question  to  decide  was  whether  it 
were  possible  to  Hne  the  tunnel  from  d  to  a 
without  pressure  and  handle  the  water  by 
pumping  or  to  bulkhead  Shafts  1  and  2  and 
put  on  pressure  throughout.  To  test  the  matr- 
ter  out  the  pressure  from  d  to  Shaft  3  was 
dropped  and  at  7  lbs.  sections  of  the  floor  near 
the  lock  at  Shaft  3  blew  up  from  hydrostatic 
pressure.  It  should  be  noted  that  where  the 
blow-up  took  place  the  concrete  floor  had 
been  placed  before  reinforcement  had  been 
decided  upon.  The  floor  came  up  in  blocks  3 
to  4  ft.  square  and  12  ins.  thick  and  the  con- 
crete was  of  excellent  quality.  This  test  dem- 
onstrated the  necessity  of  completing  the  lin- 
ing under  pressure.  The  broken  flow  was  re- 
paired and  steps  taken  to  bulkhead  Shafts  1 
and  2. 

In  placing  the  bulkheads  in  Shafts  1  and  2 


through  the  bulkhead.  In  24  hours  after  clos- 
ing the  shaft  locks  the  water  in  the  entire 
2.200  ft.  of  tunnel  had  disappeared  and  the 
bulkhead  was  blown  out.  Some  of  the  water 
had  run  down  to  Shaft  3  and  had  been  pumped 
out,  but  the  greater  part  of  it  had  been  forced 
out  through  the  rock  by  the  air  pressure.  In 
other  words,  it  went  out  the  way  it  came  in. 

As  soon  as  the  bulkhead  was  removed  the 
track  was  laid  from  Shaft  2  to  a  connection 
with  the  track  from  Shaft  3,  which  ended  near 
the  bulkhead.  This  track  was  blocked  upvvith 
the  bottoms  of  the  ties  at  the  grade  of  the 
concrete  floor.  A  Hains  concrete  mixed  was 
placed  in  Shaft  2  directly  under  the  material 
lock  and  a  wooden  chute  led  from  the  bottom 
hopper  of  the  mixer  down  to  a  point  about  4 
ft.  above  the  track  level.  Outside  a  pile  of 
gravel  had  been  stored  near  the  shaft :  a  24- 


The  lock  tender  closed  the  lock  door  and  sent 
the  lock  back  out.  Then  he  dropped  the  con- 
crete through  to  the  second  hopper  in  the 
mixer.  The  second  man  on  the  mixer  then  sent 
it  through  the  remaining  hoppers,  dropping  it 
down  the  chute  into  the  car,  when  the  men 
below  signaled  him.  Three  men  pushed  the 
car  to  where  the  concrete  was  to  be  used  and 
the  remainder  of  the  gang  spread  it,  placed 
the  reinforcing  rods,  etc. 

After  the  bottom  had  been  completed  the 
forms  were  set  up  and  work  started  on  the 
sides  and  arch.  The  concrete  was  not  carried 
quite  to  Shaft  2,  owing  to  some  of  the  roof 
near  the  shaft  being  low,  but  518  ft.  of  it  was 
concreted  in  two  weeks  and  five  days.  The  to- 
tal section  should  be  51  cu.  ft.  of  concrete 
per  linear  foot  of  tunnel,  but  was  found  to 
run  almost  exactly  3  yds.  or  80  cu.  ft. 


Fig. 
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it  was  intended  to  concrete  a  section  of  lining 
from  both,  but  the  approach  of  winter  and  the 
stopping  of  gravel  boats  combined  with  small 
gravel  storage  space  at  Shaft  1,  led  to  con- 
centrating the  work  at  Shaft  2,  where  there 
was  storage  room  for  accumulating  all  the 
gravel  needed.  Each  shaft  was  bulkheaded 
a  short  distance  below  rock  level  with 
reinforced  concrete  3  ft.  thick  through 
which  were  two  3x8  ft.  locks,  one  for  men 
and  the  other  for  inaterials  and  also  pipes  for 
pump  connections.  Pumping  lowered  the  wa- 
ter in  the  shafts  so  that  the  bulkheads  could 
be  built. 

The  air  pressure  in  the  section  under  air 
was  lowered  and  two  6-in.  pipes,  which  ran 
through  the  Inilkhead  between  the  two  sec- 
tions of  tunnel,  were  connected  with  two  6-in. 
Blake  pumps.  These  drew  the  water  level 
down  low  enough  and  the  locks  were  placed 
and  concreted  in.  When  the  concrete  in  the 
shaft  bulkheads  had  set  enough  the  shaft  locks 
were  closed  and  the  pumps  disconnected  in  the 
tunnel.  The  6-in.  pipes  mentioned  were  left 
open    and    several    4-in.    holes    were    drilled 


in.  gage  track  led  from  it  to  the  shaft.  A 
hopper  was  built  under  the  track  and  a  chute 
led  from  the  hopper  down  to  the  material 
lock.  Concreting  was  then  started,  the  bottom 
being  concreted  first,  starting  at  Shaft  2  and 
working  toward  Shaft  3.  This  entire  stretch 
of  bottom  535  ft.  was  laid  in  about  five  days 
of  three  8-hour  shifts  each.  The  force  work- 
ing included  3  men  on  top,  2  men  inside  on 
the  mixer  and  5  men  on  the  concrete  inside. 
Two  men  loaded  the  gravel  into  a  1  cu.  yd. 
bottom  dump  car,  filling  the  car  up  to  a  mark, 
which  gave  a  21  cu.  ft.  batch.  The  car  was 
pushed  to  the  shaft,  the  cement  thrown  on 
top  .of  the  gravel  and  the  whole  dumped  into 
the  hopper  under  the  track  and  running  from 
there  into  the  material  lock,  through  the 
chute.  This  chute  was  hinged  for  its  lower 
G  ft.  The  lock  tender  swung  the  hinged  sec- 
tion aside,  pulled  the  lock  door  shut  and  sig- 
naled the  inside  man  by  means  of  an  electric 
bell.  The  inside  lock  tender  let  the  air  into 
the  lock  and  as  soon  as  the  pressure  equalized 
the  lower  door  dropped  open  and  the  concrete 
dropped    into    the    top    hopper    of   the   mixer. 


Between  Shafts  1  and  2  considerable  grad- 
ing had  to  be  done,  as  the  loose  muck  in  some 
places  ran  from  6  ins.  to  1  ft.  high.  A  track 
was  first  laid  all  the  way  through  and  all  the 
high  places  were  graded  down,  using  the  muck 
to  grade  up  the  low  places  and  also  to  fill 
in  two  old  pump  chambers  at  Shafts  1  and  2. 
The  bottom  for  the  entire  distance,  1,550  ft., 
was  then  laid,  starting  at  Shaft  1  and  work- 
ing back  towards  2.  A  siding  just  north  of 
Shaft  2  had  been  put  in  and  a  trolley  wire 
strung  from  the  air  lock  near  Shaft  3  to  Shaft 
2  and  then  on  from  Shaft  2  to  Shaft  1.  In 
concreting  the  bottom  two  or  three  cars  would 
be  filled  and  pushed  to  the  siding.  One  of  the 
5-ton  electric  locomotives  was  used  to  push 
these  cars  up  to  the  place  where  they  were 
dumped.  Upon  returning  there  would  be  three 
more  cars  ready.  When  the  bottom  was  com- 
pleted forms  were  set  up  in  Shaft  1  and  this 
shaft,  which  was  at  the  Front  Ave.  Pumping 
Station,  was  lined  with  concrete  up  to  the 
bottom  of  the  bulkhead  in  the  shaft.  Forms 
for  the  tunnel  lining  were  then  set  up,  be- 
ginning  at    Shaft    1   and   the   sides   and   arch 


August  24,  1 9 10. 


ENGINEERING-CONTRACTING 


16  = 


I 


were  concreted  toward  Shaft  2.  The  trolley 
wires  were  rolled  back  a  short  distance  from 
the  forms  and  the  two  coils  of  wire  hung  at 
opposite  sides  of  the  tunnel.  The  car  used  in 
this  end  was  one  with  a  reel  on  it,  allowing 
the  car  to  run  for  500  ft.  beyond  the  end  of 
the  trolley  wires.  However,  the  usual  way  was 
to  take  down  only  enough  trolley  wire  for 
one  week's  concreting,  averaging  about  200  to 
250  ft.  The  progress  on  the  concreting  of  the 
sides  and  arch  was  unusually  rapid,  running 
as  high  as  304  ft.  in  one  week.  Sundays  were 
utilized  to  clean  up  the  section  concreted  and 
pull  up  tracks,  etc.,  leaving  nothing  but  com- 
pleted tunnel  behind.  The  average  progress 
per  week  of  tunnel  concreted,  including  bot- 
toms, sides  and  arch,  was  about  172  ft.  for  the 
l.ooO  ft.  The  gang  on  each  8-hour  shift  in- 
cluded 3  men  on  top,  2  mi.xer  men  inside,  1 
motor  man  on  the  car  and  1  foreman  and  G 
men  placing  concrete  with  3  extra  men  on  the 
day  shift,  stripping  and  re_-setting  forms.  The 
highest  week's  work  was  2i3  ft.  and  the  lowest 
was  57  ft.,  the  latter  tjeing  at  Shaft  1  and  the 
curve  immediately  adjoining  it. 

For  concreting  the  walls  and  roofs  Jackson 
forms  were  used.  Figure  3  shows  the  rib  for 
these  forms.    The  lagging  was  steel  channels. 

CONSTRUCTION    PL.ANT. 

The  construction  plant  under  this  heading 
includes  general  plant  alone :  local  plant  has 
been  described  in  connection  with  the  par- 
ticular work  for  which  it  was  used. 

Pozit-r  Phut. — The  main  power  plant  was 
located  nearest,  but  some  little  distance  from 
Shaft  3.  It  contained  five  compressors,  as 
follows : 

Cu.  ft. 

(1)  Ingersoll  Straight  Line 1,440 

<2)   IngersoU-Rand    Cross-Compound 1,320 

<3)  Ingersoll-Rand    Cross-Compound 1.320 

(4)   Rand    Corliss    Compound 3.900 

<5)  Ingersoll-Rand   Duplex   Single   Stage...   2,500 

Total   capacity  cu.   ft.   per  min 10,480 

Compressor  No.  1  was  used  for  operating 
drills  in  sinking  Shafts  1  and  2,  then  for  low 
pressure  air  supply  in  the  headings,  then  was 
moved  out_  to  the  intake  shaft  for  drill  opera- 
tion and  finally  was  reinstalled  at  the  power 
house  to  help  out  on.  the  low  pressure  air  in 
lining  the  land  tunnel.  Compressors  2  and  3 
supplied  high  pressure  air,  125  to  130  lbs.  at 
the  receivers,  to  operate  the  drills.  Compres- 
sors 4  and  5  were  used  for  low  pressure  work 
only.  Steam  for  the  compressors  was  sup- 
plied by  the  folowing  boiler  plant : 

Hp. 

3   75-lip.   Erie  return  tubular 225 

3  100  hp.  return  tubular 300 

2  250  hp.  Heine  safety  water  tube 500 

Total    boiler    horsepower 1.025 

These  boilers  operated  an  electric  lighting 
plant  besides  the  compressors.  Air  was  piped 
to  Shaft  3  by  an  8-in.  and  a  5-in.  low  pressure 
main  and  a  5-in.  high  pressure  main.  When 
working  there,  the  5-in.  main  was  continued 
to  Shaft  2,  and  from  there  a  4-in.  main  to 
Shaft  1.  There  was  a  complete  equipment  of 
feed  water  pumps,  condenser  pumps,  etc. 

Macliinc  Shop  Plant. — The  general  machine 
shop  plant  was  located  at  Shaft  .3  (Fig.  4).  A 
boiler  plant  of  two  200-h.p.  Scotch  and  one 
75-h.p.  Lee  boilers  furnished  steam  for  the 
machine  shop  and  electric  haulage  railway 
and  also  for  the  shaft  hoists  and  pumps.  .The 
main  elements  of  the  shop  plant  were  a  drill 
repair  shop,  a  general  machine  shop,  and  a 
blacksmith  shop.  The  machine  and  blacksmith 
shop  equipment  included  lathe,  drill  press, 
power  hack  saw,  pipe  threading  and  cutting 
machine,  many  wheels,  compressed  air  forge, 
heating  furnace  for  drill  steel,  drill  sharpener, 
tempering  vats,  etc.  The  large  task  of  the 
shop  plant  was  drill  repairs  and  drill  sharpen- 
ing. No  repairs  to  drills  were  made  in  the 
tunnel,  except  the  putting  in  of  new  chuck 
bolts.  If  anything  further  was  required  the 
heading  boss  loaded  the  drill  onto  a  muck 
car  and  when  it  reached  the  surface  the  top 
men  turned  it  into  the  drill  shop.  Two  or 
three  spare  drills  were  kept  in  the  tunnel 
for  substitution.  Setting  in  a  new  drill  took 
only  a  few  minutes  and  a  repair  could  be  made 
in  the  shop  with  good  light  and  proper  tools 
in  one-fourth  the  time  required  in  the  tunnel. 
Moreover  the  repair  was  made  by  a  skilled 
man,   thus   reducing  error  and   possible   dam- 


age. One  man  repaired  ail  drills  working  one 
to  two  days  a  week.  Drills  were  tested  after 
repairing.  A  tripod  on  a  concrete  foundation 
and  having  an  oak  block  for  the  chiick  to 
strike  was  used.  After  being  repaired  every 
drill  was  mounted  in  this  tnpod,  turned  down 
straight  and  then  run  for  a  few  minutes,  with 
the  chuck  striking  the  oak  block,  to  deter- 
mine if  it  ran  properly,  rotated,  etc. 

The  amount  of  sharpening  was  large  for  the 
rock  drilled  was  very  hard.  Until  Oct.  1,  1909, 
all  sharpening  was  done  by  hand  and  for- 
tunately competent  blacksmiths  were  had.  In 
September,  1909,  3  blacksmiths  and  3  helpers 
were  worked  in  three  8-hour  shifts  and  han- 
dled the  steel  for  two  drill  shifts  each,  of 
which  took  from  1'20  to  150  pieces  of  steel. 
On  Oct.  1  an  Ajax  Junior  drill  sharpener  tak- 
ing steel  up  to  9  ft.  was  installed  and  after 
getting  some  steel  ahead  1  blacksmith  and  1 
helper  kept  the  steel  sharpened  for  three 
shifts  of  drillers.  Ingersoll  E  24  (354-in.) 
drills  were  used  throughout  the  work. 

CENER.^L  COMMENT. 

In  general  comment  on  the  work  described 
we  give  the  following  in  the  words  of  Mr.  C. 
H.  Hollingsworth,  Superintendent  for  the 
contractors,  who  has  furnished  us  the  data 
from  which  this  article  has  been  prepared : 


TABLK  I.— SHOWING  PROGRESS   OF  EXCA- 
VATION  BY  MONTHS   IN  EACH  HEADING 
OF  LAND  TUNNEL. 
From  Shaft  3.   North.  Lin.  ft. 

February.     1908 111.6 

March.     1908 202  9 

April.    1908 144.5 

May.    1908 140.3 

October.    M08 228.6 

November,     1908 260.9 

December,    1908    309.8 

January,    1909 308.7 

February,    1909.- 180.8 

May  28,  1909 88.6 

1,976.5 
Fi-om   Shaft  2.  South.  Lin.  ft. 

July.    1907 43.2 

August,    1907 120.2 

September,     1907 142.9 

October,    1907 204. S 

November,     1907 88.9 

December,    1907 136.1 

736.1 
From   Shaft  2,   North.  Lin.  ft. 

July.     1907 92.1 

August.    1907 76.9 

September,     1907.- 138.5 

October.     1907 203.6 

November.     1907 88.9 

December   31.    1907 258.5 

858.5 
From    Shaft    1.    South.  Lin.  ft. 

September,     1907 158. 

October,     1907 128.2 

November,    1907 189.6 

December  31,   1907 216.7 

692.5 


Accidents  and  Air  Troubles. — The  only  fatal 
accident  on  the  work  in  the  3J4  years  of  its 
duration  was  in  November,  1907,  when  one  of 
the  men  was  caught  by  the  cage  while  work- 
ing Shaft  2  and  killed.  No  one  was  injured 
by  a  powder  explosion  on  the  work,  and  the 
only  serious  accident  aside  from  the  one  fa- 
tality was  the  catching  of  a  man  under  one  of 
of  the  electric  locomotives.  His  leg  was 
crushed  but  did  not  have  to  be  amputated.  A 
stock  of  medical  supplies  was  kept  in  the  of- 
fice at  all  times  and  the  timekeepers  on  the 
various  shifts  were  quite  expert  in  first  aid 
work  and  frequently  bandaged  serious  hurts, 
so  that  no  further  attention  was  needed.  How- 
ever, in  all  serious  cases  the  ambulance  was 
called  and  the  mgn  sent  to  the  hospital.  The 
chief  trouble  was  from  bends  or  caisson  dis- 
ease. This  was  usually  confined  to  ncv.'  men, 
however,  and  I  should  judge  that  from  75  to 
90  per  cent  of  the  new  men  had  it  in  a  greater 
or  less  degree  either  their  first  or  second 
shift  on  the  work  in  spite  of  the  fact  that  any 
new  men  on  a  shift  were  brought  out  of  the 
air  by  their  foreman  or  the  lock  tender  after 
the  other  men  were  all  out  so  they  could  take 
plenty  of  time.  The  time  of  decompression 
lasting  from  12  to  15  minutes  in  25  lbs.  of  air. 
On  the  other  hand  after  they  had  gotten  over 
their  first  attack  it  seemed  next  to  impossible 
for  them  to  get  the  bends  again,  no  matter 


how  quickly  they  came  out,  with  a  few  excep- 
tions. .\s  for  the  exceptions  noted,  it  seemed 
impossible  for  them  to  come  out  at  any  speed 
whatever.  Some  of  them  after  coming  out 
from  work  would  be  attacked  with  the  bends 
while  in  the  dry  house  and  would  immedi- 
ately be  placed  in  the  hospital  lock  and  the 
pressure  run  up  about  V2  lb.  higher  than  the 
pressure  under  which  they  had  been  working 
and  the  outlet  valve  set  from  the  outside  so 
that  the  decompression  would  take  at  the  rate 
of  about  5  minutes  per  pound  or  about  2  hours 
for  '25  lbs.,  but  on  coming  out  they  would 
often  be  attacked  again.  The  next  time  the 
time  would  be  increased  to  2^  hours  and 
even  then  it  would  often  prove  useless  and  we 
have  had  men  that  failed  to  get  rid  of  it  after 
going  in  the  lock  three  or  four  times  with  hot 
baths  and  hot  coffee  between  times.  They 
would  then  be  sent  to  the  hospital  and  with 
these  stubborn  cases  the  men  were  not  al- 
lowed to  go  back  to  work.  The  other  work- 
men in  spite  of  orders  would  go  in  and  out 
of  25  lbs.  of  air  from  1  to  2  minutes  and  feel 
no  effects.  One  thing  noted  was  that  either  in 
summer  or  winter  a  damp  spell  would  bring  on 
several  cases  of  the  bends.  Also  men  that 
were  subject  to  attacks  of  rheumatism  would  ' 
have  a  touch  of  the  bends  immediately  after 
such  an  attack. 

A  peculiar  thing  was  that  while  the  atmos- 
phere away  from  the  locks  was  quite  cold  and 
that  near  the  locks  was  intensely  hot.  the  lock 
tenders  had  as  much  or  as  little  of  the  bends 
as  the  others.  The  air  from  compressors 
was  discharged  near  the  locks  and  there  was 
sufficeint  leakage  at  the  heading  to  cause  con- 
siderable current  and  to  make  the  air  quite 
cool.  Otherwise,  the  supply  pipes  would  have 
been  carried  close  to  the  heading. 

Bonus  System. — Early  in  1909  a  bonus  sys- 
tem   was    inaugurated    for   the    drill    runners, 
helpers    and    heading    foremen.     The    average 
week's  work  was  set  at  55  ft.,  which  would  be 
good  progress  under  such  unfavorable  condi- 
tions as   were  encountered.    The  two  drilling 
shifts   had   each  to  break  27.5   ft.   of  ground 
and  for  everything  over  that  the  foreman  re- 
ceived 50  cts.  per  ft.,  the  drill  runners  30  cts. 
per  ft.  and  the  helpers  20  cts.  per  ft.    I  made 
the  linear  foot  of  tunnel  a  working  basis,  as 
what  we  wanted  was  linear  feet  of  tunnel  and 
nothing  else.    I  have  heard  of  the  linear  foot 
of  holes  being  the  natural  basis  on  which  to 
base  a  bonus  system  for  rock  drilling  and  have 
seen  that  scheme  tried,  but  I  must  confess  that 
I  never  could  see  the  sense  in  paying  a  drill 
runner  bonus  on  a  lot  of  holes  that  you  do  not 
need  and  do  not  want.    Given  a  bonus  per  -foot 
of  holes  drilled  and  a  drill  runner  will  fill  a 
heading  so  full  of  holes  that  it  will  look  like 
a   cribbage   board   and    he   will    pick   the   soft 
spots,  and  he  or  the  heading  boss  do  not  give 
a   hoot  whether    they  break    30  or  60  ft.  per 
week   and  the  chances   are  they  will   run   the 
former  figure  very  close.    On  the  other  hand 
tell  the  heading  foreman  that  he  and  his  men 
w-ill   get   bonus   on   everything  over   a   certain 
progress  per  week  and  leave  it  to  the  walking 
boss  to  make  him  keep  to  line  and  grade  and 
the  results  will  be  surprising.    As  it  is  up  to 
the  foreman  whether  he  puts  in  10  or  20  holes 
he  will  naturally  put  in  as  few  as  possible  and 
that   will   save   powder;   also   he  will   put   the 
holes  where  they  should  be  to  get  results  and 
that  means   progress  and  money  saved.    .Also 
the   foremen  picked  their  men  and  played  no 
favorites.    Wiien  the  three  shifts  drilling  sys- 
tem was  started  the  burden  was  shifted  to  the 
"muckers"  and  the  bonus  was  adjusted  again 
to  meet  the  new  conditions.    First  of  all  the 
week's  work  was  left  at  55  ft,  as  under  the 
new  scheme  the  drilling  gangs  had  to  "muck" 
out  their  headings,   set   up  and  drill   and  get 
out  in  8  hours,  whereas  before  that  had  only 
to  set  up  drill  and  get  out. 

In  the  new  bonus  scheme  all  men  not  pre- 
viously given  a  bonus  were  taken  in,  includ- 
ing "muck"  foreman  at  .30  cts.  per  ft.,  "muck- 
ers" at  10  cts.  per  ft.,  motor  men,  switchmen, 
lock  tenders,  cage  men,  top  men,  etc..  A  bon- 
us was  also  given  the  concrete  men  on  all 
progress  over  Gd  ft.  per  week,  and  the  pipe 
fitters,  electricians,  etc.,  also  came  in.  The 
motor  men  on  the  cars  were  given  bonus  on 
the  headirg  progress  and  also  on  the  concrete 
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as  if  they  were  on  the  concrete  side  above 
the  "muckers"'  would  run  shy  of  cars  and 
vice  versa.  Also  the  drill  gangs  developed  a 
tendency  to  take  it  easy  in  tiring  and  so  run 
over  on  the  next  gang's  time,  so  I  arranged  a 
penalty  of  1  ft.  an  hour,  6  ins.  for  a  half  hour, 
3  ins.  for  15  minutes,  etc..  to  be  taken  from 
the  gang  causing  the  delay  and  given  to  the 
gang  delayed.  This  quickened  things  up  won- 
derfully and  the  delays  would  not  average  a 
half  hour  per  month.  Also  if  the  "muck"  was 
not  out  of  the  heading  the  "muck"  gang  was 
held  until  the  last  minute  and  this  developed 
team  work  and  that,  I  may  say,  is  the  key  to 
the  whole  matter. 

I  have  read  and  heard  a  vast  amount  about 
developing  individual  effort  and  segregating 
men,  etc.,  but  individual  effort  by  the  whole- 
sale is  not  worth  a  hang  alongside  of  team 
work.  For  illustrations  see  the  professional 
baseball  teams  and  college  foot  ball  teams. 
There  may  be  work  where  a  whole  lot  of  men 
each  working  his  own  gait  will  get  good  re- 
sults, but  I  have  never  run  across  any  personal- 
ly on  contracting  work.  For  instance.  I  have 
seen  14  muckers  take  down  30  ft.  of  scaffold, 
4?^  ft.  of  18-in.  gage  tracks,  and  carry  it  back 
1.50  to  'ioO  ft.,  carry  (5  drills,  4  arms,  2  col- 
umns, 2  foot  blocks,  2  tripods,  the  same  dis- 
tance and  down  over  the  bench,  load  120  pieces 
of  steel  on  a  car,  carry  back  air  and  water 
lines,  pick  up  all  blocking,  throw  their  picks 
and  shovels  in  a  car  and  get  back  .500  or  600 
ft.  from  the  heading  inside  of  20  minutes. 
.•\lsii  I  have  seen  men  from  the  drilling  gang 
turn  in  and  help  the  muckers  fill  cars  after 
they  had  finished  their  holes  and  were  waiting 
for  the  other  drillers.  That  is  what  I  mean 
by  team  work.  Of  course,  it  requires  time  and 
patience  to  develop  team  work,  but  the  results 
are  worth  while.  .Also  while  encouraging 
gangs  to  do  their  best  and  come  out  ahead,  it 
is  extremely  poor  policy  to  lay  much  stress  on 
the  rivalry  business.  Each  shift  has  to  do  its 
best  and  take  no  thought  of  the  other  shift. 
I  remember  very  well  one  job  on  which  I  was 
engaged  where  the  higher  powers  did  every- 
thing to  encourage  rivalry,  including  playing 
off  different  nationalities  against  each  other 
and  various  other  forms  of  stirring  things  up. 
The  result  was  that  things  were  most  beauti- 
fully stirred  up  and  it  took  a  great  part  of  my 
time  handling  foremen  and  walking  bosses 
and  trying  to  get  it  into  their  heads  that  it 
was  only  a  playful  spirit  of  rivalry  that 
promoted  some  man  on  the  other  shift  to  leave 
the  main  track  sticking  into  the  tunnel  roof 
timbers,  instead  of  in  its  proper  place  in  order 
that  aforesaid  other  shift  might  be  credited 
with  a  certain  amount  of  progress  at  a  certain 
jjlace,  regardless  of  how  heavy  they  shot  or 
that  it  was  really  cute  of  the  other  shift  to 
stick  in  any  old  kind  of  a  set  of  timbering  in 
a  soft  ground  heading,  leaving  my  shift  to  take 
it  down  and  re-timber  it.  .Mso  it  was  a  large 
tax  on  my  time  to  carefully  kick  the  idea  out 
of  my  foremen  and  others  that  they  should 
put  one  over  on  the  other  shift  in  the  same 
manner  or  that  because  they  were  "left  bad" 
they  could  sit  down  and  wail  about  it.  When 
in  the  allotted  two  weeks  I  had  the  other 
shifts  turned  over  to  me  it  was  just  the  same. 
They  were  impressed  with  the  idea  that  they 
would  get  a  good  mark  by  working  some 
trick  on  the  other  shift  such  as  slighting  their 
work  and  leaving  a  poorly  timbered  face  in 
order  to  get  in  extra  progress  on  their  shift. 
And  I  must  say  the  idea  was  encouraged  large- 
ly by  those  in  authority,  hence  all  manner  of 
trouble  and  mi.xups.  With  that  in  mind  I  have 
tired  more  men  from  this  present  work  for 
trying  such  tricks  and  for  continually  whin- 
ing about  how  things  were  left  for  them  than 
for  any  other  reasons.  The  result  was  that  they 
knew  they  would  get  a  square  deal  and  were 
not  afraid  to  make  a  legitimate  kick  and  at  the 
same  time  did  not  come  with  all  kinds  of  trou- 
Ides.  They  knew  also  that  they  were  expected 
to  turn  out  a  day's  work  in  spite  of  any  trouble 
and  no  hard-luck  story  passed  current  for 
work  done.  .Also  they  got  along  well  with  each 
other  and  left  things  in  order  for  the  next 
shift,  perhaps  not  because  they  wanted  to  but 
they  left  them  that  way  just  the  same.  The 
foremen  on  the  work  at  one  time  were  as  fol- 
lows:   (i   heading    foremen,   composed    as    fol- 


lows: 3  Negros,  1  Canadian,  2  .Americans;  <i 
muck  foremen,  as  follows :  3  Englishinen.  1 
Pole,  1  Negro;  G  concrete  foremen,  as  fol- 
lows :  1  Negro,  1  Swede.  1  German,  2  English- 
men and  1  Pole,  and  1  track  foreman,  who 
was  a  Pole ;  and  these  men  had  no  difficulty  in 
getting  along  with  each  other  and  getting  the 
work  done  also. 

In  speaking  of  progress  on  this  work  in  all 
cases  is  meant  the  progress  of  heading  and 
bench  or  for  the  completed  tunnel  and  in  the 
lake  tunnel  the  progress  usually  means  that 
the  amount  of  tunnel  mentioned  was  driven 
complete  and  lined  with  concrete  as  the  con- 
crete kept  pace  with  the  heading  in  most 
cases. 

Another  matter  that  contributed  to  the  prog- 
ress of  the  work  was  the  fact  that  while  the 
heading  and  other  foremen  were  given  abso- 
lute control  over  their  several  gangs  the  walk- 
ing bosses  and  superintendent  kept  a  sharp 
lookout  on  the  work  and  the  way  it  was  going 
and  pointed  out  to  the  foremen  any  trouble 
with  the  gangs  that  had  escaped  his  notice. 
For  instance,  at  first  in  the  headings  the  fore- 
men placed  the  runners  on  the  top  or  bottom 
machines,  regardless  of  whether  they  were 
big  or  small  men.  When  new  men  came  they 
claimed  that  they  were  best  on  a  top  or  bot- 
tom machine  according  to  their  idea  of  which 
was  the  easiest  job.  However,  we  soon  got 
the  heading  foreman  so  that  they  picked  the 
tallest  men  for  the  top  machines  and  the  short 
men  for  the  bottom  and  the  same  with  help- 
ers. It  is  very  easy  to  do  this  except,  of 
course,  where  all  the  men  in  a  gang  are  all 
about  the  same  size,  which  very  seldom  hap- 
pens. Even  then,  however,  some  of  the  men 
have  a  longer  reach  than  others,  which  makes 
them  better  for  the  top  machines.  The  ob- 
ject in  this  as  in  other  matters  was  to  syste- 
matize the  work  so  as  to  take'  up  all  loose 
motion  and  lost  time  and  at  the  same  time 
make  it  easier  for  the  men. 

The  work  was  designed  by  and  executed 
under  the  supervision  of  the  Department  of 
Public  Works  of  the  City  of  Buffalo.  Mr. 
Francis  G.  Ward  is  Commissioner  of  Public 
Works  and  Mr.  S.  J.  Fields  was  Engineer  in 
charge  of  the  work.  The  Buffalo  Dredging 
Co.  had  the  contract  for  all  the  work  on  the 
shafts,  tunnel  and  intake  crib.  Of  this  com- 
pany, Mr.  S.  J.  Darhn  is  Vice-President  and 
General  Manager  and  Mr.  John  Record,  Chief 
Engineer.  The  men  directly  in  charge  of  the 
work  for  the  contractors  were  C.  H.  Hollings- 
worth,  who  was  Superintendent  from  the  be- 
ginning. Under  him  were  C.  Lund,  Master 
Mechanic ;  T,  O'Connor,  .1.  Brown,  W.  B. 
Converse,  R.  G.  Stowell  and  R.  Mosier.  walk- 
ing bosses,  and  to  these  credit  is  due  for  the 
successful  handling  of  the  work  and  the 
working  out  of  details  of  the  plant. 


Methods  of   Handling   by  Scows   Some 

Four  and   One-half   Million   Cubic 

Yards  of  Soil  from  Excavation. 

In  exc.ivating  for  the  tunnels  and  terminal 
station  for  the  new  Pennsylvania  R.  R.  en- 
trance to  New  York  City  a  total  of  4,4.57 ,8iiO 
cu.  yds.  of  spoil  was  loaded  onto  scows,  trans- 
ported to  various  points,  and  unloaded  or 
dumped.  The  contract  for  this  disposal  was 
held  by  Henry  Sluss,  M.  E.,  of  New  York 
City.  Sluss  was  delivered  to  the  scows  at  four 
points,  but  some  3.2<"i3.40o  cu.  yds.  were  deliv- 
ered at  a  special  disposal  pier  at  72d  st.  and 
the  North  River  in  Manhattan.  The  general 
plans  of  this  disposal  pier  are  given  in  the  ac- 
companying sketch.  This  sketch  and  the  fol- 
lowing description  of  the  methods  of  dispf.sal 
are  abstracted  from  a  description*  of  the  work 
by  Mr.  George  C.  Clark  of  the  engineer  staff 
of  the  Pennsylvania  terminal  work. 

The  total  number  of  cubic  yards  of  mate- 
rial disposed  of  amounted  to: 

Place  Total  1)arse 

measurement.      meaj^ure- 
Eartli.       Rock.         ment. 
3.")th    Street  ami   Nortli 

River     242,StiO  I'li.SOO        2Sl.."iwi.i 


""The  New  York  Extension  of  the  Penns-'vl- 
vaiiiii  R.  R.;  The  Site  of  the  Terminal  Stati.n'i." 
Trans.   Am.    Soc.    C.    E..   Vol.    LXVIII.   p    :;4n 


Pier      No.      72.      North 

River     673.800     1,488,000  3,203,400 

From     cross-town     tunnels 570,400' 

From    under-river    tunnels 402, 50» 

Total      4.4.i7.S0O- 

The  material  was  delivered  as  follows : 

To  the  freiglit  terminal  of  the  Pennsyl- 
vania Railroad  Company  at  Green- 
ville,   N.    Y 3,4.54.800 

To  the  Meadows  Division  of  the  Tunnel 
Line  between  Harrison,  N.  J.,  and  the 
North     Rive^     Portals 711,900' 

To  other  points  selected  bv  the  con- 
tractors          281,100 

Total     4.457.800' 

The  handling  of  this  large  quantity  of  ma- 
terial required  the  loading  of  from  10  to  20 
scows  per  day  (and  for  more  than  two  years 
the  average  was  14),  and,  as  the  average  time 
spent  in  one  round  trip  was  3%  days,  a  fleet 
of  more  than  50  scows  was  required  to  keep  all 
points  supplied  and  allow  for  a  few  to  be  out 
ol  service  and  undergoing  repairs. 

.AH  loaded  scows  were  towed  irom  ine 
docks,  with  the  ebb  tide,  to  a  stake  boat  an- 
chored in  the  bay  about  one  mile  off  shore  at 
Greenville;  and  were  taken  from  there  to  the 
different  unloading  points,  as  required,  by 
smaller  tugs  which  also  returned  the  empty 
scows  to  the  stake. 

The  unloading  plants  were  similar  at  the 
different  points,  although  that  at  Greenville 
was  much  larger  than  the  others.  It  included 
.5  land  dredges  and  8  traveling  derricks  of 
two  types,  one  floating  and  the  other  mounted 
on  wheels  and  traveling  on  a  track  of  I'i-ft. 
gage.  The  derricks  handled  the  large  rock, 
which  was  loaded  at  Pier  No.  72  by  derricks 
and  telphers.  They  were  of  the  ordinary  A- 
frame  type,  and  were  designed  to  handle  20 
tons.  They  were  operated  liy  U.xlO-in.  Lidger- 
wood  double  drum  and  swinging-gear  engines. 
The  large  rock  was  deposited  by  the  derricks 
either  in  the  channels  along  which  they  worked 
or  in  the  fill  along  shore,  without  the  use  of 
cars.  The  land  dredges  were  equipped  with  a 
60-ft.  boom  and  a  2V^-yd.  Hayward  bucket 
operated  by  a  14xl8-in.  double  drum  Lidger- 
wood  dredging  engine.  They  loaded  into  9-yd., 
standard-gage,  side-dump  cars,  built  by  the 
contractor,  and  unloaded  the  scows  to  within 
about  1  ft.  of  the  deck,  a  .Hayward  bucket  be- 
ing unsuitable  for  closer  work  without  great- 
ly damaging  the  scows.  The  material  remain- 
ing was  loaded  by  hand  into  skips  which  were 
handled  to  the  cars  by  small  derricks,  one  of 
which  was  located  at  the  rear  of  each  dredge. 
The  cars  were  taken  to  the  dump  and  returned 
by  25-ton,  standard  gage,  engines  which  had 
previously  done  service  on  the  Manhattan 
Elevated  Railroad,  but  were  spotted  for  load- 
ing by  the  engine  on  the  dredge. 

In  order  to  keep  a  record  of  the  fleet  of 
scows,  which  would  show  the  available  supply 
at  a  glance,  a  board  10x15  ins.,  and  covered 
with  a  heavy  sheet  of  ruled  paper,  was  ar- 
ranged as  shown  by  Fig.  2.  It  was  divided 
into  12  vertical  columns,  the  first  of  which 
was  headed  "Scows"  and  contained  the  name 
or  number  of  each  scow  in  service.  The  next 
four  columns  denoted  loading  points,  and  were 
headed  "Pier  No.  72,"  "Thirty-third  Street, 
East  River,"'  "Thirty-fifth  Street,  East  River." 
and  "Long  Island  City,"  respectively ;  the  si.xth 
Column  was  headed  "Greenville,"  the  seventh 
"Hackensack,''  the  eighth  "Passaic,''  and  the 
ninth  "Governors  Island,"  being  unloading 
points,  the  tenth  and  eleventh,  "Stake  Boat" 
and  "Dry  Dock,"  respectively,  while  the 
twelfth  was  for  "E.xtra  pins,"  not  in  use.  To 
indicate  the  condition  of  the  scows,  small  pins 
with  colored  heads  were  used ;  white  indicated 
empty  ;  blue,  working :  black,  loaded  ;  red,  be- 
ing repaired;  and  a  pearl-colored  pin,  missing. 
Thus  a  white-headed  pin  opposite  the  number 
li  in  the  column  headed  Pier  72  indicated  that 
scow  No.  I)  was  lying  at  that  pier  waiting  to 
be  placed  in  position  for  the  loading,  whereas 
a  black-headed  pin  at  the  sanle  point  meant 
that  the  scow  had  received  its  load  and  was 
ready  to  be  towed. 

The  scows  were  all  taken  from  the  general 
service  about  the  harbor;  some  of  them  were 
practically  new,  while  others  had  seen  much 
service.  "They  were  of  two  general  types,  truss- 
framed  or  bulkhead-framed ;  all  werf  flat- 
bottomed,  with  a  rake  of  about  45°  at  bow 
■ird  stern.    The  truss-framed  scows  were  built 
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-with  a  cross-truss  every  10  to  l.j  ft.,  on  which 
rested,  fore  and  aft.  two  classes  of  beams, 
main  and  intermediate.  The  main  beams  were 
huih   of   timbers   ranging   from    lnxlii   ins.   to 


plank"  was  marked  with  a  lunnber  beginning 
with  1  at  the  stern  and  increasing  by  unity  to 
the  bow.  In  addition  to  recording  the  date, 
location,  extent  and  party  responsible  for  each 


A  statement  of  canal  excavation  published  in 
the  Canal  Record  contains  a  new  estimate  of. 
the  amount  of  material  yet  to  be  removed  in 
each  of  the  construction  divisions,  the  total  in- 
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Plans    for    Pier    Plant   for    Loading    Scows    with   Spoil   from   Tunnel    Excavation. 


14x14  ins.  were  scarfed  at  the  joints,  and 
trussed  With  the  bottom  logs.  The  intermedi- 
ate beams  were  of  timbers  varying  from  6x6 
ins.  to  lOxl'2  ins.,  had  butt  joints,  and  were 
dapped  at  the  cross-trusses  to  give  a  convex 
surface  to  the  deck,  which  w-as  built  of  3-in. 
and  4-in.  plank,  from  8  to  12  ins.  in  width, 
running  athwartship.  The  sides  of  the  scows 
of  this  class  were  spiked  and  bolted  to  trusses 
similar  to  those  running  under  the  main 
beams.    The  bulkhcaded  boats  had  both  sides 

td  two  longitudinal  bulkhea<ls  placed  so  as 
divide  the  scow  into  three  sections  of  equal 
width,  built  of  8x8-in.  or  lOxlO-in.  timbers, 
laid  one  upon  the  other,  and  bolted  through 
from  top  to  bottom.  The  beams  on  these  boats 
ran  athwartships,  rested  on  sides  and  bulk- 
heads, and  ranged  from  6.xl0-in.  to  lUxl2-in., 
spaced  2  ft.  apart,  and  dressed  to  give  a  con- 
vex surface  to  the  deck,  which  was  usually  8 
ins.,  in  some  cases  4  ins.,  in  thickness,  and 
made  up  of  narrow  plank  from  4  to  6  ins.  in 
width. 

These  boats  had  all  been  designed  for  light- 
■er  work  than  they  were  here  required  to  per- 
form, and  a  large  amount  of  breakage  oc- 
curred from  the  start.  In  order  that  the  con- 
tractors for  the  excavation  should  be  un- 
hampered as  to  method  of  loading,  the  con- 
tracts provided  that  they  should  pay  for  all 
damage  done  to  the  scows  in  loading,  other 
than  ordinary  and  usual  w'ear  and  tear,  all 
other  damage  being  at  the  expense  of  the  con- 
tractor for  disposal.  A  rigid  system  of  inspec- 
tion was  necessary  to  determine  and  record 
properly  the  damage  for  which  each  contrac- 
tor was  responsible;  and,  as  much  of  the 
breakage  could  not  be  noticed  from  the  ex- 
terior, a  thorough  -examination  of  the  interior 
of  each  scow  was  made  before  and  after  every 
loading.  In  order  to  keep  proper  records,  the 
bays  of  each  scow,  formed  by  the  _  cross- 
trussees,  were  numbered,  beginning  aft  with 
number  1  and  going  forward  to  the  bow,  and 
the  longitudinal  bays  formed  by  the  main 
beams  were  lettered,  beginning  with  "A"  on 
the  port  side.  A  beam  broken  in  "l-A,"  there- 
fore, would  be  an  intermediate  beain  in  the 
stern  port  corner  bay,  and  a  beam  Iiroken  in 
"lO-.-J-B"  would  be  a  main  beaiu  at  the-  bow- 
end  op  the  port  side.    The  underside  of  each 


damage,  in  a  book  kept  for  that  purpose,  the 
injured  member  was  marked  with  paint,  the 
color  of  which  indicated  the  party  responsible. 
The  repairs  were  made  by  the  contractor  for 


crease  being  T.f<71.1"2  cu.  yds.  Of  this  amount 
7,33u,.525  cu.  yds.  are  added  to  the  estimate  of 
excavation  in  the  centra!  division,  to  allow-  for 
slides  in  Culebra  cut.  for  silting  in  the  Chagres 
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the  disposal  of  material,  and  the  cost  was 
assessed  according  to  the  marking  in  the  boat. 
The  careful  inspection  of  the  damage  done 
to  scow-s  and  the  cost  of  their  repairs  enables  a 
fairly  accurate  statement  to  be  made  of  the 
amount  at  different  points,  and  it  is  here  given 
on  the  basis  of  cost  of  repairs  per  cubic  yard, 
barge  measurement,  of  material  handled. 

Cost,  in  cts. 
pe'-  eu.  yd. 
Repairs    of    damage    done    in    loading " 

material    from    tlie   terminal   site 2.00 

Repairs    of    damage    done    in    loading 

material    from    cross-town    tunnels..       1.32 
Repairs    of    damage    done    in     loading 

material    from    under-river    tunnels..       1.77 
Repaiis   n(  damage  done  in   transport- 
ing and    unloading  material   from  all 
points     l.Sl 

The  above  figures  do  not  include  the  ex- 
pense due  to  scows  which  were  overturned  or 
sunk  while  in  service,  which  amounted  to  0.4 
cent  per  cu.  yd.,  additional. 


section,  for  lowering  the  bottom  of  the  canal 
from  40  to  3!l  ft.  above  sea  level  in  the  Chagres 
section,  and  for  excavating  a  ship  basin  north 
of  Pedro  ^liguel  locks.  A  comparative  state- 
ment showing  the  original  and  revised  esti- 
mates follows : 


Estimate  of  Deeemtjer. 

190S. 

Atlantic  Division. 

Wet    33,515.399 

Dry    9.561.911 


Revised  Estininte 
of  July  1.   191M. 

Atlantic  DivLsion. 

Wet    35.ii-il.;91 

Dry    .S. 273.034 


Total   43.077.310 

Central  Division. 
Culebra    Cut  7.S.042.295 
Other    11.752.19S 


Total   43.357.345 

Central  Division. 
Culetjra    Cut  S4.1S6.724 
Other    12.93S.294 


Total   89.794.493 

Pacific  Division. 

Wet    35.S64.211 

Dry    5.930.5SI 


Total  97.125.01S 

Pacific  Division. 

Wet    35.675.261 

Dry    6.380.14:; 


Total   .....   41.794.791 
Or.    total    .174. i'.6;..'.9i 


Total 

Gr.    total. 


,   42.055.403 
1S2.537.766 
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Concrete     Pavement     Construction     at 
Boise,  Idaho. 

The  city  of  Boise,  Idaho,  has  recently 
thrown  open  to  traffic  some  Sj'i  blocks  of  con- 
crete pavement.  The  contract  for  this  pave- 
ment was  let  nearly  a  year  ago,  but  owing  to 
the  many  unforseen  difficulties  encountered  by 
the  contractor  it  was  not  completed  until  late 
in  July  of  this  year.  The  pavement  was  con- 
structed on  Front  St.  and  will  be  subjected  to 
a  slow  but  heavj'  traffic.  The  width  of  the 
pavement  is  69%  ft.  The  reason  for  this  be- 
ing that  on  the  south  side  of  the  street  no 
sidewalk  or  curb  is  required  as  teams  drive 
directly  to  the  warehouses  located  on  that 
side.  The  street  car  track  is  laid  in  the  center 
and  the  north  sidewalk  and  curb  are  narrowed 
to  10;/2  ft.  The  cross  section  of  the  pavement 
was  made  with  a  rise  continually  across  the 
street  of  .02  ft.,  and  with  no  crown  except  on 
three  blocks.  The  concrete  was  mixed  in  the 
properties  of  1-3-7.  It  was  found  that  this 
mix  produced  a  concrete  that  filled  well,  and 
which  after  thorough  tamping  could  be 
smoothed  off  with  a  wooden-  float.  There  was 
no  top  cost,  the  specifications  requiring  only  a 
vmiform  surface  with  no  stones  larger  than 
Vz  in.  in  diameter  showing.  After  the  concrete 
had  set  sufficiently  it  was  covered  with  2  ins. 
of  dirt  and  was  left  wet  for  seven  days.  The 
concrete  was  8  ins.  thick,  expansion  joints, 
Vz  in.  wide,  were  pointed  at  the  curbing  and 
at  each  2-5  ft.  at  right  angles  to  the  center  line 
of  the  street.  The  joints  were  made  with  '/^-in. 
boards,  which  were  left  in  the  concrete  for 
two  or  three  weeks,  until  it  had  set  hard.  Some 
of  these  boards  were  left  in  the  concrete  all 
winter.  The  contractor  had  much  difficulty  in 
securing  these  boards  and  found  it  an  ex- 
pensive task.  It  was  also  hard  on  the  edges 
of  the  joints.  A  hook  ^  in.  wide  and  3  ft. 
long  shaped  as  shown  in  the  accompanying 
cut,  gave  the  best  satisfaction  in  removing  the 
boards. 

The  joints  were  filled  with  a  mixture  of  tar, 
pitch  and  sand,  all  heated  together  and  poured 
in  when  hot.  The  joints  had  to  be  gone  over 
at  least  twice  to  fill  them  full. 

.^  good  quality  of  river  sand  having  30  per 
cent  of  voids  was  used  for  the  concrete.  The 
gravel  consisted  of  crushed  granite  boulders 
up  to  6  ins.  in  diameter,  porphyry,  rhyolite  and 
various  other  forms  of  river  work  in  a  moun- 
tainous county.  These  were  received  through  a 
2!^2-in.  mesh  screen.  The  gravel  was  ob- 
tained from  the  bed  of  the  Boise  River  and 
was  all  passed  through  a  jaw  crusher  to  crush 
the  oversize.  Tests  showed  that  the  gravel 
contained  about  40  per  cent  of  void.  The  ce- 
ment used  was  made  at  Devil's  Side,  Utah, 
and  is  known  as  "Red  Devi!."' 

The  mixing  was  done  by  two  machines — a 
6V4  cu.  ft.  batch  mixer  run  by  a  gasoline  en- 
gine, and  a  7%  cu.  ft.  batch  mixer  run  by  an 
electric  motor.  The  larger  mixer  gave  a  much 
higher  efficiency.  Grading  work  was  com- 
menced on  Sept.  13.  The  sub-grade  was  fairly 
good  as  little  spongy  material  was  found  and 
sand  was_  only  found  in  a  few  places.  ."Ks  the 
sand  will'  have  little  chance  of  moving  it  was 
considered  good  foundation.  The  .sub-grade 
was  rolled  with  a  Iti-ton  roller  and  all  spongy 
places  refilled  with  gravel.  The  use  of  the 
roller  was  loaned  by  the  city,  but  in  the  data 
given  below  the  cost  of  rolling  to  the  contrac- 
tor is  estimated  at  $10,  this  estimate  being  for 
coal,  engineer,  repairs,  etc.  .\s  the  sub-grade 
was   very   good,   very    little    rolling    was   re- 


quired ;  in  fact  the  roller  was  in  use  for  only 
7  days.  The  total  cost  of  the  excavation  was 
$3,010.  As  the  total  excavation  amounted  to 
5,594  cu.  yds.  the  cost  per  cubic  yard  was 
54  cts.  As  the  bidding  price  for  the  excava- 
tion was  48  cts.  per  cubic  yard,  the  figures 
show  that  the  contractor  lost  $325.30  on  this 
portion  of  the  work.  This  loss,  however,  was 
reduced  approximately  $150  by  the  sale  of  dirt 
from  the  streets. 

Concrete  mixing  was  started  on  Oct.  7  and 
finished  July  8.  No  concrete  work  was  done 
from  Dec  9  to  April  21.  Table  I  shows  the 
outputs  of  the  mixers  by  months  and  the  labor 
cost  of  mixing  and  placing  the  concrete.  The 
total  labor  cost  of  mixing  and  placing  the  con- 
crete was  $5,452.74.  As  a  total  of  4,483.16  cu. 
yds.  of  concrete  was  placed  the  cost  per  cubic 
yard  was  $1.22.  Included  in  this  cost  is  the 
finishing  of  sub-grade  after  rolling.  (The  con- 
tractor sublet  the  excavation,  but  was  to  do 
all  work  after  the  subgrade  was  rolled.)  This 
he  did  with  his  concrete  gang  when  the  gravel 
supply  was  irregular,  or  when  moving  mixers, 
or  when  the  gasoline  engine  was  out  of  order. 
The  covering  and  watering  is  also  included  in 
the  concrete  labor  cost,  and  some  of  the  un- 
covering is  also  included.   The  total  number  of 
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Hook  for  Lifting   Form   Boards  for  Concrete 
Pavement. 

batches   of   concrete   was   22,298,   the   average 
cost  per  batch  being  25  cts. 

The  total  yardage  of  pavement  was  approxi- 
mately 20.408.  A  summary  of  the  cost  of  the 
work  to  the  contractor,  according  to  records 
kept  by  inspectors  on  the  job,  shows  the  fol- 
lowing: 

Per  sq.  yd. 
Total,    pavement. 
Excavation,    5.594    cu.    vds.,    at 

54    cts $3,010       $0.1475 

Concrete  labor,    mix  and  place 

4.4S3   cu.   yds.,    at    $1.22 5,4S3         0.2686 

Cement,    13.1S1    sacks <),061         0.4440 

Sand    and    gravel    3,900         0.1911 

Roller.    7    days,    at    $10 70         0.0034 

Cleaning    pavement    and    labor 

on     expansion     joints 451         0.0221 

Paving  pitch    and    tar 600         0.0294 

Sand    joints     6         0.0003 

Extras,    estimated     1,000        0.0490 

Totals     •..$23,581       $1.1554 

In  the  above  summary  the  cost  of  the  gravel 
is  largely  an  erstwhile,  as  only  about  one-half 
was  obtained  from  the  contractor's  plant,  the 
remainder  being  obtained  from  various  other 
sources  at  about  $1.10  per  cu.  yd.  The  gravel 
obtained  from  the  contractor's  plant  cost  80 
cts.  per  cubic  yard  delivered.  The  sand  also 
cost  80  cts.  per  cubic  yard.  The  cement  was 
contracted  for  at  $2.75  but  the  contractor  was 
frequently  forced  to  buy  where  he  could  and 
often  paid  more  than  the  contract  price  for 
small  lots.  Labor  was  paid  $2.50  per  8-hour 
day  and  teams  were  hired  at  the  rate  of  $5.00 
per  day. 

The  following  is  the  contractor's  final  esti- 
mate on  the  work : 

4.483.16  cu.  yds.  concrete,    at    $5.20 $23,312.43 

5,594.18  cu.  yds.  excavation,   at   48   cts..     2.685.20 
30        cu.  yds.  subgrade,    at    55    cts...  16.50 

30        cu.  yds.  refill,    at    So    cts 25.50 

9.988        lbs.    gutter   plates,   at  5    cts 499.40 

Total    amount    due $26,539.03 


Month. 
October     . . 
November 
December 
April      .... 

May     

June     

July     


Days 
worked 
. .     21 
. .     16 


Tj\BLE  I. 
Mixer  No.  1—5%  Cu.  Ft.  Capacity. 
Approx.  No.  Labor  cost 

cu.  yds.     batches,     mixed  place. 
582.7  3.697  $    838.80 

306.4  2.076  553.50 

33.6  205  68.25 

156.3  953  245.65 


Totals 


3,289 
9S6 


11.206 


751.25 
125.50 


$2,582.95 


Mixer 

No.    2—7% 

Cu.    Ft. 

Capacitv. 

Days 

Approx. 

No. 

Labor  cost 

worked. 

cu.  yds. 

batches. 

mixed  place 

0 

110.4 

509 

$    118.25 

IS 

50.1 

2,460 

682.70 

1 

28.4 

144 

39.00 

1 

22.2 

104 

34.10 

39 

2.870 

647.24 

26 

4.150 

1,139.50 

6 

855 

187.00 

11,092 

$2,899.79 

This  against  his  cost  of  $23.58  shows  a 
profit  of  $2,957,  which  is  11  per  cent.  It  was 
freely  predicted  among  the  contractors  that 
this  contractor  was  losing  money. 

Only  a  block  and  a  half  of  the  pavement 
was  opened  to  traffic  last  fall,  so  it  is  itnpossi- 
ble  to  judge  as  to  its  wearing  qualities.  How- 
ever, the  Board  of  Public  Works  of  Boise 
this  spring  let  a  contract  for  nearly  60,000  sq. 
yds.  of  similar  pavement,  except  that  the 
thickness  is  to  be  6  ins.  We  are  indebted  to 
J.  B.  Marcellus,  Assistant  City  Engineer, 
Boise,  Idaho,  for  the  above  information. 


Average  Practice  in  Street  Cleaning  and 

Sprinkling  in  the  Larger  Towns 

of  Great  Britain.* 

The  materials  employed  in  the  formation  of' 
the  surface  of  the  streets  must  to  a  great  ex- 
tent influence  the  nature  and  amount  of  street 
cleaning.  The  number  of  towns  where  a  large 
proportion  of  the  streets  are  paved  with 
granite  or  other  stone  setts,  is  greater  in  the 
North  than  in  the  South.  This  may  probably 
be  accounted  for  by  the  extensive  deposits  of 
granite  in  Scotland,  North  Wales  and  Leices- 
tershire, rendering  the  material  easily  obtain- 
able. 

The  more  modern  luxuries  of  wood  paving 
and  asphalt  have  not  been  adopted  to  any  great 
extent,  the  practice  being  very  dissimilar  and 
the  North  still  displaying  its  conservatism  over 
the  South.  Thus  while  Glasgow  has  been  con- 
tent to  lay  one  mile  of  wood  paving,  possibly 
as  a  sample,  and  did  not  like  it.  Birmingham 
has  laid  15  miles  and  Bristol  has  laid  15% 
miles;  and  if  these  local  authorities  could 
yield  to  all  the  demands  made  upon  'them 
would  lay  as  many  more. 

The  asphalt  paved  road,  probably  the  most 
easily  cleansed  and  the  most  sanitary,  does  not 
find  much  favor  outside  the  Metropolitan  dis- 
trict, probably  on  account  of  its  unsuitability 
for  any  road  not  having  a  flat  gradient.  Near- 
ly half  the  street  mileage  of  Holborn  is  laid 
with  asphalt,  and  a  considerable  length  in 
Westminster.  When  the  weather  is  either  very 
wet  or  very  dry  asphalt  is  at  its  best,  but  there 
are  times  when  the  atmospheric  conditions  are 
such  that  horses  seem  to  lose  all  control  over 
their  legs.  In  the  case  of  this  material,  more 
perhaps  than  in  any  other,  scrupulous  cleanli- 
ness is  necessary,  and  with  its  impervious 
smooth  surface  this  is  easily  effected  with  an 
abundance  of  water  and  the  squeegee,  always 
provided  that  the  newly-washed  surface  does 
not  freeze ;  if  so.  there  is  trouble. 

A  street  laid  with  wood,  when  the  joints 
have  been  reduced  in  thickness  to  a  minimum, 
presents,  when  new,  a  surface  easily  swept  and 
washed,  but  it  must  be  conceded  that  by  its 
very  nature  absorption  must  take  place,  and 
that  much  more  in  the  case  of  soft  woods  than 
in  that  of  the  harder  timbers,  such  as  Jarrah 
and  Karri.  As  the  surfaces  become  fretted 
and  the  edges  of  the  blocks  worn  away  the 
evils  of  absorption  are  increased,  as  are  also 
the  difficulties  of  cleaning.  Here,  again,  the 
cleaner  the  surface  the  longer  it  will  wear  and 
conduce  to  the  ease  and  safety  of  traction. 

The  words  "stone-sett  paving"  conjures  up 
before  the  mind  an  infinite  variety.  The  mod- 
ern practice  of  using  carefully-dressed  stones 
accurately  laid  on  concrete,  with  scarcely  any 
thickness  of  jointing  material,  will  produce  a 
surface  almost  as  easily  cleansed  as  wood  pav- 
ing, with  the  additional  advantage  of  retaining 
its  condition  much  longer.  There  are.  however, 
nrany  tens  of  miles  of  streets  even  in  the  best 
towns,  still  paved  with  large,  uneven,  irregu- 
larly laid  pieces  of  granite,  with  open  joints 
holding   and    retaining   the    droppings    of    the 

•From  a  paper  by  T.  H.  Tabbicom.  city  en- 
gineer. Bristol.  England,  presented  at  the  sec- 
ond Inter.nationa!  Road  Congress.  Brussels.  Of 
the  20  "towns"  considered  five  were  in  the 
metropolitan  district  of  London.  12  were  Eng- 
glish  towns  outside  the  metropolis,  two  were  in 
Scotland  and  one  in  Ireland.  The  average  pop- 
ulation of  the  20  towns  is  360,000. 


August  24,  1910. 


ENGINEERING-CONTRACTING 


169 


streets,  rendering  abortive  the  efforts  at  clean- 
ing. Fortunately  the  rotary  brush  can  he 
passed  over  these  surfaces,  dragging  out  the 
dirt  without  injury  to  the  material.  One  city 
out  of  the  20  considered  confesses  to  having 
still  145  miles  of  its  streets  paved  with  pebbles 
and  it  is  therefore  not  a  matter  of  surprise  that 
its  engineer  states  that  practically  all  its  streets 
are  cleaned  by  mechanical  sweepers ;  but  it  is 
doubtful  whether  even  these  can  effectually 
,  pull  out  all  the  dirt  or  dust  from  the  hollows. 
Sixteen  of  the  20  great  towns  now  under 
consideration  have  been  able  to  make  definite 
returns  of  the  mileage  of  the  streets  paved 
with  various  materials.  It  has  been  found  that 
the  total  length  of  streets  in  these  16  towns 
is  about  3,200  miles.  Of  these  32  per  cent 
are  paved  with  stone  setts,  3  per  cent  with 
wood  paving,  5  per  cent  with  various  materials 
(including  asphalt),  and  60  per  cent  are  still 
maintained  as  macadam.  Evidently,  therefore, 
the  question  of  cleaning  macadam  roads  is  of 
very  great  importance.  The  quality  of  the 
stone  with  which  the  surface  is  composed  nat- 
urally varies  to  a  great  extent  with  the  local- 
ity and  the  material  obtainable  in  the  vicinity, 
but  of  late  years  the  tendensy  has  rightly  been 
to  employ  the  better  classes  of  granite,  basalts 
and  other  tough  stones,  even  when  the  first 
cost  is  higher,  rather  than  the  softer  lime- 
stones. The  latter  are  easily  crushed  under  the 
heavy  weights  that  roads  are  now  called  upon 
to  sustain,  and  by  their  ready  absorption  of 
water  are  converted  into  mud  to  the  great  in- 
crease in  the  cost  of  cleaning.  A  road  made 
of  inferior  materials  causes  a  large  item  in 
municipal  expenditure. 

Of  the  20  towns,  horse-drawn  rotary  brushes 
are  used  on  the  streets  of  14  of  the  number 
to  clean  the  macadam  roads,  the  engineers  of 
the  other  six  being  of  opinion  that  the  me- 
chanical sweeper  tends  to  damage  the  sur- 
face. It  is  thus  seen  that  the  majority  are  in 
favor  of  the  rotary  brush,  but  it  requires  to 
be  applied  with  very  great  discretion,  and  the 
author  gave  up  the  use  of  these  mechanical  ap- 
pliances, after  having  been  strongly  in  favor  of 
them,  on  account  of  their  effective  action,  be- 
cause the  coarse  bass  of  which  the  brush  is 
composed  dragged  away  the  finer  particles  of 
the  surface  if  applied  heavily.  Still  it  is  evi- 
dent that  the  consensus  of  opinion  is  in  favor 
of  their  use.  Almost  invariably  they  are  drawn 
by  horsepower. 

Efforts  have  been  made  at  various  times  to 
pr&duce  a  machine  which  not  only  will  brush 
thJroad  but  at  the  same  time  raise  the  sweep- 
ings into  a  cart  attached  to  it.  .At  least  six 
towns  have  given  trials  to  these  inventions, 
but  the  unanimous  opinion  is  that  not  one  has 
proved  itself  quite  satisfactory. 

It  is  scarcely  necessary  to  record  that  in  all 
the  great  towns  the  principal  streets  are 
cleaned  at  least  once  in  the  24  hours,  and  still 
more  frequently  when  necessary;  this  being  in- 
dependent of  the  continuous  cleaning  that 
will  be  noticed  further  on.  The  amount  of 
traffic  and  the  conditions  of  the  weather  must 
decide  what  has  to  be  done.  The  second-class 
streets  are  usually  swept  three  times  a  week. 
With  regard  to  suburban  roads  and  third-class 
streets  the  practice  varies  from  a  daily  clean- 
ing in  some  towns  to  once  a  week  only  in 
others.  Whether  the  street  cleaning  is  carried 
cut  better  during  the  day  or  night  is  a  point 
on  which  the  towns  are  not  unanimous ;  there 
is  much  to  be  said  on  both  sides.  During  the 
night  there  is  less  interference  with  the  traffic 
by  the  machines,  and  the  latter  having  a  fair 
way  can  act  more  expeditiously.  During  the 
day  it  is  possible  to  exercise  more  complete 
supervision.  In  eight  towns  the  streets  are 
swept  during  the  night.  In  seven  others  by 
day,  and  in  the  five  others  on  the  list  both 
by  day  and  night.  It  is  evident,  therefare,  that 
opinions  on  the  question  are  nearly  equally 
divided,  and  local  circumstances  probabliy  de- 
termine which  shall  be  continued. 

After  the  streets  have  been  swept  by  night 
or  by  day,  with  or  w-ithout  mechanical  appli- 
ances, it  is  the  practice  in  the  majority  of  the 
great  towns  to  employ  a  number  of  street  or- 
derlies, men  or  boys,  to  go  continuously 
through  the  principal  thoroughfares  and  pick 
up  litter  and  horse  droppings,  or  as  one  city 
engineer  expresses  it  "tidying  up  all  day."    In 


the  opinion  of  the  author  this  process  is  so 
important,  not  only  from  the  point  of  neat- 
ness, but  of  health,  that  he  was  surprised  to 
find  one  exception.  These  collections  are  small 
in  quantity  and  are  usually  placed  in .  hand 
carts  for  conveyance  to  some  known  point 
from  which  they  can  be  removed  by  a  cart.  A 
very  ordinary  receptacle  is  a  bin  either  above 
ground  or  sunk  below  the  level  of  the  pave- 
ment. Where  there  is  a  depot  within  reason- 
able distance  the  contents  of  the  hand  carts 
can  be  taken  there  direct.  This  cleaning  by 
street  orderlies  is  much  increased  in  winter 
and  wet  weather,  when  the  slop  cart  has  to 
take  the  place  of  the  hand  cart  for  street 
cleaning,  for  the  best  method  to  be  then  adopt- 
ed is  more  dependent  on  the  changes  of  the 
weather  than  the  work  of  any  other  depart- 
ment of  the  municipality. 

In  each  of  the  20  great  towns  under  con- 
sideration the  labor  for  cleaning  the  streets  is 
employed  directly  by  the  corporation.  In  two 
of  the  metropolitan  boroughs  the  carting  away 
and  disposing  of  the  sweepings  is  in  the  hands 
of  contractors,  but  in  every  other  case  the  re- 
moval is  effected  by  the  administration.  Of 
course,  the  contractors  provide  their  own  tips 
and  get  rid  of  the  material  to  their  own  ad- 
vantage. 

The  provision  of  suitable  places  of  deposit 
in  the  neighborhood  of  crowded  cities  is  an 
increasingly  difficult  one  year  by  year.  The 
practice  is  generally  to  tip  slop  in  tanks  from 
which  the  water  is  allowed  to  drain ;  some- 
times the  residuum  is  taken  away  for  use  on 
land.  The  sweepings  from  paved  streets  have 
a  higher  manurial  value,  and  at  certain  times 
of  the  year  maintain  a  ready  sale;  in  fact, 
the  author's  experience  is  that  at  times  the 
demand  for  sweepings  from  wood  paving  is 
greater  than  the  supply.  When  the  demand  is 
slack  much  is  given  away,  or  is  used  as  dress- 
ing on  lands  belonging  to  the  municipalities. 
If  it  were  not  for  the  difficulty  of  transit,  land 
occupiers  would  find  the  sweepings  most  use- 
ful and  economical ;  and  of  late  years  traction 
engines  are  called  into  use  for  transporting 
large  quantities  into  the  country.  Seaside 
towns  have  the  advantage  of  being  able  to 
send  out  the  unsalable  portions  in  barges,  and 
drop  them  at  a  point  where  the  tides  will  not 
return  them.  Other  towns,  having  a  system 
of  canals,  are  able  economically  to  send  away 
the  sweepings  in  boats.  In  some  towns  the 
holders  of  allotment  grounds  under  the  Cor- 
poration are  supplied  with  all  they  desire  gra- 
tuitously. 

When  the  streets  are  dry  the  usual  practice 
is  for  a  water  cart  to  precede  the  brush,  other- 
wise a  cloud  of  dust  is  raised.  This  is,  of 
course,  more  especially  the  case  with  the 
mechanical  sweepers,  but  even  the  hand  broom 
may  make  things  very  unpleasant  and  insani- 
tary. Attempts  have  been  made  to  combine 
a  rotary  brush  and  a  water  sprinkler  in  the 
same  machine ;  various  types  having  been  tried 
by  eight  of  the  20  towns  with  different  re- 
sults. The  experience  of  five  towns  was  un- 
satisfactory, two  found  the  combination  a 
great  success,  while  the  remaining  one  engi- 
ineer  used  a  petrol  water  van  and  sweeping 
machine  combined,  and  found  that  it  did  its 
work  in  a  satisfactory  manner,  but  was  un- 
suited  to  city  work. 

So  far  the  author  has  endeavored  with  the 
kindly  help  afforded  by  very  full  returns  of 
the  practice  of  his  confreres,  to  give  a  concise 
account  of  the  average  method  of  collecting 
and  distributing  street  sweepings  in  the  large 
towns  of  Great  Britain  and  Ireland.  Each 
place  has  its  own  peculiarities  of  situation, 
and  environment,  which  dictate  largely  the 
methods  to  be  employed,  but  all  are  directed 
to  the  same  end,  namely,  a  thorough  endeavor 
not  only  to  render  the  streets  sanitary  and  free 
from  efl3uvia,  but  to  maintain  them  ir  a  neat 
and  tidy  condition,  clear  of  the  hourly  deposit 
of  the  rubbish  of  a  great  city.  It  is  not  possi- 
ble to  generalize  as  to  the  cost,  because  there 
is  no  prescribed  method  of  keeping  the  ac- 
counts of  county  boroughs,  and  therefore 
comparison  is  impossible.  From  his  own  ex- 
perience, the  author  is  of  opinion  that  a  rate 
of  4d  (S  cts.)  or  5d.  (10  cts.) '  in  the  £ 
($4.86)  per  annum  would  provide  a  sum  equiv- 
alent to  the  requirements  of  most  places,  and 


may  be  in  excess  of  that  spent  by  some  in  the 
ordinary  everyday  duties  of  street  cleaning. 
.\t  times  all  calculations  and  the  most  careful 
estimates  are  rendered  useless  by  an  unusual 
continuance  of  severe  weather.  A  heavy  fall 
of  snow  may  occasion  an  expenditure  of  hun- 
dreds, or  even  thousands  of  pounds.  Coming 
generally  at  a  time  of  the  year  when  work  is 
most  difficult  of  obtainment,  the  opportunity 
of  the  "unemployed"  occurs,  and  provides  for 
them  something  to  do.  which  is  as  or  more 
beneficial  to  the  community  than  much  of  the 
so-called  relief  works.  It  is  not  the  custom  to 
employ  soldiers  to  clear  the  streets  of  the 
towns  of  Great  Britain  and  Ireland,  as  has 
been  done  in  some  Continental  cities. 

SNOW   REM0V.\L. 

Snow  is  a  visitant  dreaded  by  the  city  en- 
gineer; its  coming  is  uncertain,  and  the  amount 
cannot  be  foretold.  Even  latitude  is  not  a 
guide,  for  although  as  a  rule  the  heaviest  falls 
occur  in  the  North  and  the  Midlands,  vet  there 
have  been  years  when  the  South  of  England 
has  been  the  subject  of  a  blizzard  and  a  snow 
covering  a  third  of  a  metre  in  depth,  while 
the  northern  towns  have  experienced  complete 
immunity. 

Some  towns  have  local  Acts  of  Parliament 
which  enable  the  police  to  call  upon  the  house- 
holders to  clear  the  snow  from  off  footways 
in  front  of  their  premises,  and  this  is  the 
practice  in  about  one-half  of  the  towns  noted. 
But  even  in  those  towns  there  are  many  miles 
of  footways  outside  unoccupied  premises,  pub- 
lic buildings,,  places  of  worship  and  blank 
walls,  bridges  and  viaducts  where  the  paths 
would  never  be  cleared  at  all  if  the  munici- 
pality did  not  do  it.  The  authorities  of  the 
other  ten  towns  undertake  the  whole  duty.  By 
whomsoever  the  snow  is  cleared  from  the  path 
it  finds  its  way  to  the  road,  and  then  has  to  be 
removed  at  the  public  expense. 

Every  town  of  any  importance  makes  care- 
ful and  systematic  arrangements  in  advance  to 
deal  with  a  fall  of  snow  if  it  does  come.  The 
ordinary  sweepers  are  warned  to  assemble  at 
given  centers,  where  foremen  can  take  charge 
and  direct  their  labors.  If  the  weather  is  very 
severe,  many  workmen  are  thrown  out  of  their 
ordinary  employment  and  take  temporary 
service  with  the  Corporation,  so  that  there  is 
not  much  difficulty  in  procuring  hand  labor. 
It  is  very  important  to  attack  a  fall  at  its  com- 
mencement, and,  if  possible,  keep  the  lines  of 
vehicular  traffic  open.  Where  there  is  a  net- 
work of  tramways  the  stoppage  of  one  car 
may  result  jn  a  complete  dislocation  of  the 
service  to  a  district.  .\11  towns  employ  snow 
plows  of  one  form  or  another,  a  very  usual 
pattern  being  a  diagonal  board  or  plate*  on 
wheels  drawn  along  by  horses  and  delivering 
the  snow  at  one  side.  This  is  very  trying  work 
for  horses  and  cannot  be  resorted  to  unless 
the  snow  is  newdy  fallen  and  before  it  has  been 
trodden  hard.  V-shaped  plows,  propelled  by 
an  electric  motor  car,  are  in  some  towns  em- 
ployed to  clear  the  tramway  tracks. 

Having  succeeded  in  heaping  the  snow  into 
ridges,  the  duty  follows  of  removing  it  from 
the  street  as  expeditiously  as  possible,  but  at 
times  and  in  -  some  places  much  difficulty  is 
experienced  in  getting  an  adequate  supply  of 
horses  and  carts.  If  the  fall  of  snow  has 
been  very  heavy  much  ordinary  work  comes 
to  a  standstill,  and  the  carts  usually  so  em- 
ployed are  available  for  snow  clearing.  The 
very  efforts  made  for  a  resumption  of  traffic, 
however,  make  the  usual  channels  of  employ- 
ment again  available,  and  this  extraneous  help 
disappears.  A  prudent  superintendent  makes 
his  arrangements  before  the  winter  sets  in  for 
a  supply  of  carts  to  be  sent  to  different  points 
when  necessary. 

In  order  to  reduce  the  heavy  outlay  involved 
in  clearing  a  town  of  its  snow,  it  is  necessary 
to  have  as  many  points  as  possible  to  which 
the  carts  may  proceed  to  discharge  their  bur- 
dens, the  cost  of  the  cartage  being  a  serious 
item.  Vacant  sites  afford  convenient  places  of 
deposit  provided  they  are  not  too  near  dwell- 
ings. Rivers,  especially  when  they  are  tidal, 
are  very  suitable,  as  any  quantity  can  be  dis- 
charged into  them  without  inconvenience,  but 
the  length  of  haulage  maj'  be  considerable  and 
increase  the  cost.  In  some  towns  a  portion  of 
the  snow  is  shnt  into  spwer  nianlvile«.  hut  this 
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wav  can  only  be  resorted  to  wluMi  the  sewer  is 
capacious  and  a  strong  body  of  sewage  run- 
ning ;  then  the  snow  is  quickly  melted  by  the 
high  temperature  of  the  sewer  air  and  dis- 
appears, but  the  practice  should  not  be  car- 
ried out  with  snow  contaminated  with  a  large 
proportion  of  street  dirt. 

The  practice  of  using  salt  for  the  purpose 
of  enabHng  the  snow  to  be  cleared  easily  and 
expeditiously  is  resorted  to  in  many  towns,  but 
there  the  authorities  make  a  sort  of  apologetic 
excuse  for  so  doing  by  stating  that  the  prac- 
tice is  only  resorted  to  in  "special  cases/'  or 
"only  on  the  tramway  track,"  or  but  "very  lit- 
tle used."  There  is  no  doubt  that  the  u.se  of 
salt  is  objected  to  by  a  large  section  of  the 
the  public  on  account  of  the  intense  cold  pro- 
duced, resulting  in  injuries  to  both  man  and 
beast,  for  which  compensation  has  been  award- 
ed against  the  local  authority  in  some  cases. 
Some  superintendents  are  of  opinion  that  it  is 
not  possible  to  cope  with  a  heavy  fall  without 
a  liberal  use  of  salt,  but  other  equally  impor- 
tant towns  have  found  a  way  out  of  the  diffi- 
culty without  the  employment  of  a  freezing 
mixture. 

It  is  almost  impossible  to  formulate  a  scale 
of  the  costs  of  snow  removal,  the  length  of 
the  haulage  being  so  different  in  various 
places.  A  fall  varying  from  4  in.  to  G  ins.  in 
depth  (undrifted)  in  January,  1909,  cost  the 
different  municipalities  named  the  sums  set 
against  each:  Bradford  £80-2.  Bristol  £1,660, 
Glasgow  £824,  Leeds  £086,  Leicester  £2,273, 
Newcastle-on-Tyne  £  1,100,  and  Sheffield  £1,- 
04il.  The  fall  cost  Liverpool  $4,000,  although 
large  quantities  of  salt  were  used  and  the 
slush  was  washed  down  the  sewers. 

STREET   WATERING. 

Street  watering,  to  some  extent,  is  almost  a 
necessity  with  even  the  best  systems  of  clean- 
ing which  experience  has  evolved.  This  is 
forced  upon  the  local  authority,  not  only  by 
the  inconvenience  to  the  inhabitants  of  hav- 
ing their  goods  and  furniture  spoiled  by  the 
deposition  of  layers  of  dust,  but  by  the  irrita- 
tion caused  by  blinding  particles  impossible  of 
avoidance.  Still  worse  is  the  danger  to  health 
by  the  inhalation  of  an  atmosphere  laden  with 
the  possible  germs  of  disease.  The  well- 
known,  and  to  some  constitutions  painful  ef- 
fects of  "hay  fever"  is  attributed  to  the  air 
being  laden  w-ith  the  pollen  of  grasses,  and 
possibly  other  plants  in  the  spring  of  the  year, 
and  it  therefore  seems  equally  possible  that 
during  an  epidemic  of  some  disease  the  spores 
may  be  carried  by  the  winds  considerable  dis- 
tances, to  find  a  congenial  soil  in  which  to 
propagate.  Of  course  the  macadam  road,  with 
its  disintegration  under  rapid  traffic,  is  the 
worst  source  of  dust,  and  determined  efforts 
have  been  and  are  being  made  to  reduce  the 
dust  nuisance.  It  is  not,  however,  the  province 
of  this  paper  to  deal  with  the  various  methods 
which  have  been  tried  with  varying  success  in 
this  direction. 

Tar  in  one  form  or  another  has  been  the 
most  favored  remedy,  and  there  are  probably 
few  towns  in  England  that  have  not  tried  ex- 
periments with  tar-macadam,  tar-painting  and 
tar-spraying.  All  these  processes  aim  at  bind- 
ing together  the  surface  particles  into  a  wa- 
terproof coating,  which  prevents  the  formation 
of  mud  in  wet  weather,  followed  by  dust  on 
dry  days.  But,  however  perfect  the  road  sur- 
face may  be,  and  unlikely  to  be  disturbed  by 
whe'cl  action,  dust  will  accumulate  on  it  in 
towns  from  a  variety  of  causes.  Sweep  the 
street  as  carefully  as  possible,  let  the  street 
orderlies  be  ever  so  constantly  picking  up  the 
refuse,  yet  on  a  dry  day  the  rapidly-moving 
vehicles,  with  bodies  within  a  few  inches  of 
the  ground,  set  up  a  vacuum,  causing  a  rush 
of  air  sufficiently  powerful  to  raise  and  carry  a 
cloud  of  dust,  it  is  therefore  not  yet  possible 
to  do  without  "street  watering." 

In  all  large  towns  there  is  now  an  ample 
supply  of  water,  and  it  is  the  exception  rather 
than  the  rule  ifor  economy  to  be  necessary 
in  its  use,  even  in  dry  seasons.  In  the  great 
majority  of  cases  the  town  supply  is  owned 
and  controlled  by  the  corporations,  or  in  the 
London  boVoughs  by  the  Metropolitan  Water 
Board.    In   Belfast   and   Edinburgh   the  water 


supply  is  controlled  by  trustees  outside  the 
Corporation.  At  Birkenhead  a  portion  of  the 
supply  is  obtained  from  a  company,  and  in 
Bristol  and  Newcastle-upon-Tyne  the  whole 
of  the  supply,  for  all  purposes,  has  to  be 
bought  from  private  companies.  The  result  of 
these  various  controls  is  that  very  different 
sums  are  charged  to  the  various  corporations 
for  the  water  sprinkled  over  the  street.  Thus, 
in  Edinburgh  and  Sheffield  no  charge  is  made 
for  the  water  used.  In  Hudderslield  the  nomi- 
nal charge  of  £150  per  annum  is  made. 
Where  the  water  is  supplied  by  measure  the 
charges  vary  from  2%d.  per  l,<iOO  gallons  in 
Cardiff,  3d.  in  Leicester.  4d.  in  Manchester.  5d. 
in  Newcastle-on-Tyne,  6d.  in  the  London  bor- 
oughs, Birmingham  and  Leeds,  to  8d.  and  9d. 
in  Birkenhead  and  Bristol.  Belfast  pays  £1.- 
10(1  per  annum  for  the  water  used  on  the 
streets,  or  a  sum  nearly  equal  to  that  expended 
by  Bristol,  where  the  water  is  bought  by  meas- 
ure. The  populations  are  nearly  equal,  but  the 
length  of  the  macadam  streets  in  the  latter  is 
about  double  that  in  the  former.  There  is  ab- 
solutely no  rule  as  to  how  the  charge  shall 
be  framed,  but  probably  the  London  price  of 
6d.  per  1,000  galls,  most  nearly  represents  the 
cost  to  the  undertakers.  Edinburgh,  Glas- 
gow, Manchester  and  Liverpool,  with  their 
magnificent  water  supplies,  may  afford  to  be 
liberal  where  the  health  of  the  community  is 
the  object. 

By  general  consent  the  watering  season  ex- 
tends from  the  first  week  in  April  to  the  end 
of  September,  although  there  are  no  fixed 
dates  on  which  to  commence  or  finish,  and  as 
necessity  knows  no  law  it  often  happens  that 
a  dry,  boisterous  week  in  March  brings  out 
the  carts.  In  like  manner  it  may  be  desirable 
to  keep  some  at  work  in  October. 

In  the  majority  of  the  20  towns  under  con- 
sideration, all  the  important  streets  and  roads 
are  watered  when  necessary.  In  Leicester 
rather  less  than  half  the  total  mileage  is  reg- 
ularly watered,  and  in  Newcastle-on-Tyne  not 
one-fourth.  In  Westminster  the  practice  of 
watering  the  entire  area  is  confined  to  ma- 
cadam roads,  while  those  covered  with  wood 
and  asphalt  are  treated  to  water  in  the  chan- 
nels only,  where  the  dust  generally  collects. 
Macadam  roads  that  have  been  treated  with 
tar  require  a  minimum  of  watering,  a  slight 
sprinkling  before  brushing  being  all  that  is 
necessary,  the  author's  experience  having  been 
that  the  expense  of  tar  treatment  is  nearly 
recouped  by  the  saving  effected  in  street  wa- 
tering. 

As  might  be  expected,  various  types  of  wa- 
ter vans  are  in  use  in  different  towns.  These 
may  be  divided  into  the  four-wheeled  van, 
holding  400  to  450  galls.,  and  the  two-wheeled 
van,  containing  200  to  300  galls.  With  two  ex- 
ceptions these  vans  are  all  drawn  by  horses, 
but  Westminster  and  Cardiff  employ,  in  ad- 
dition, motor  vehicles'  for  street  watering. 
The  4-wheeled  van  is  usually  a  rectangular 
steel  tank,  but  Holborn  and  Birkenhead  em- 
ploy cylindrical  bodies.  The  2-wheeled  van  is 
usually  adopted  on  steep  gradients,  and  is  es- 
pecially suited  for  such  roads  if  made  on  the 
balance-suspension  principle,  so  as  to  avoid  all 
the  weight  being  thrown  on  the  back  of  the 
van  when  ascending  a  hill.  In  some  places  the 
water  barrel  mounted  on  two  wheels  is  still 
employed,  but  is  gradually  giving  place  to  the 
rectangular  body.  Several  of  the  leading  man- 
ufacturers have  given  special  attention  to  wa- 
tering plant,  and  placed  on  the  market  many 
ingenious  devices  by  which  the  driver  can  con- 
trol the  delivery  of  the  water  from  one  or 
both  sides,  in  either  light,  medium  or  heavy 
sprays.  But  whatever  may  be  the  form  of  the 
body  of  the  cart  containing  the  water  the 
method  of  sprinkling  it  on  the  surface  is  of 
the  first  importance.  It  does  not  make  so 
much  difference  on  paved  streets  as  on  ma- 
cadamized roads ;  in  the  latter  as  much  dam- 
age may  be  done  by  injudicious  watering  as 
would  be  effected  by  a  thunder  shower.  The 
nearer  the  sprayed  water  can  lie  made  to  re- 
semble a  gentle  shower  the  better,  but  it  is 
useless  to  expect  this  desired  end  to  be  ef- 
fected by  the  intelligence  of  the  ordinary  driv- 
er of  a  water  cart.  The  old  cast-iron  tube 
distributor,  with  holes  l^  in.  in  diameter, 
pouring   out   a   deluge  that   washed   away  the 


surface  m.-itcrial  of  the  road  was  very  dear 
to  the  driver,  whose  anxiety  was  solely  to  re- 
port that  he  had  put  down  so  many  "van  loads 
of  water  during  the  day.  Now,  however,  most 
vans  are  provided  with  some  appliance  for  re- 
ducing the  quantity  of  water  used,  while  at 
the  same  time  producing  a  more  effective  re- 
sult than  converting  the  street  into  a  river.  It 
is  not  possible  to  notice  all  these,  but  several 
towns  use  the  rotary  distributor,  scattering  the 
water  by  centrifugal  force.  This  is  very  ef- 
fective on  wide  streets  before  the  traffic  is 
about,  but  the  appearance  of  the  machine  in 
the  distance  has  been  known  as  the  cause  of 
the  hasty  disappearance  of  foot  passengers 
into  doorways  or  other  safe  places  of  retreat, 
accompanied  by  comments  the  reverse  of  com- 
plimentary. Of  the  many  nozzles  that  have 
been  designed  with  the  object  of  dividing  the 
streams  of  water  into  a  fine  spray  the  author 
has  found  none  equal  to  that  designed  by  Mr. 
T.  Caink,  the  city  engineer'  of  Worcester. 
Other  favorite  patterns  are  the  "American." 
the  "Hook,''  the  "Wadsworth,"  the  "Barnard 
Castle,"  the  "Warwick,"  and  the  "Middlesex." 

In  addition  to  distributing  water  from  vans 
with  the  intention  of  preventing  the  rise  of 
dust  many  towns  use  hose  pipes,  attached  to  a 
hydrant,  for  the  purpose  of  washing  paved 
streets,  or  those  laid  with  asphalt.  This  proc- 
ess belongs,  however,  to  the  cleaning  rather 
than  to  dust  prevention.  The  author  is  not 
aware  of  any  town  in  Great  Britain  or  Ire- 
land where  the  hose  pipe  is  used  to  sprinkle 
the  surface  as  is  done  in  Paris. 

Opinions  differ  as  to  whether  the  continual 
watering  of  a  macadam  road  has  an  injurious 
effect  upon  it.  With  a  continuance  of  very- 
dry  weather  the  surface  has  a  tendency  to 
break  up,  which  the  judicious  use  of  water 
may  prevent,  and  thus  be  advantageous.  Most 
road  engineers  are,  however,  of  opinion  that 
if  a  road  is  kept  in  a  sloppy  condition  the  sur- 
face is  softened  so  as  to  be  easily  pulled  away 
by  motor  traffic.  Those  roads  that  have  had 
the  advantage  of  tar  treatment,  do  not  of 
course,  suffer  in  this  way,  they  possess  the 
double  advantage  of  not  breaking  up  in  dry 
weather  and  not  requiring  water  to  allay  dust. 

During  the  past  ten  years  many  chemical 
preparations  have  been  placed  on  the  market 
with  the  intention  of  diminishing  the  dust 
nuisance,  by  binding  together  the  particles  on 
the  surface  of  the  roacl.  They  generally  take 
the  form  of  a  deliquescent  salt,  which,  when 
dissolved  in  the  water  and  spread  over  the 
road,  absorb  moisture  from  the  atmosphere 
and  keeps  the  surface  damp.  For  this  purpose 
sea  water  was  used  many  years  ago.  It  has 
been  ascertained  that  eight  of  the  towns  re- 
ferred to  have  made  no  experiments  in  this 
direction ;  the  other  twelve  have  done  so,  but 
neither  is  at  all  enthusiastic  about  the  results. 
Westrumite.  Pulvicide,  calcium  chloride  have 
all  been  tried,  the  latter  most  frequently.  The 
author  was  anxious  to  learn  the  experience  of 
other  towns  as  to  whether  these  chemicals  in 
solution  have  a  detrimental  effect  on  ma- 
cadam, but  although  some  engineers  state 
that  they  have  ceased  to  continue  their  use.  it 
seems  that  the  determination  was  arrived  at 
more  because  they  did  not  fulfil  expectations 
than  for  any  injury  to  the  road  surface.  The 
author's  own  experience  has  been  that  the 
salts,  especially  the  calcium  chloride,  by  reason 
partly  of  its  cheapness,  can  be  used  on  gradi- 
ents where  tar-spraying  would  not  be  desirable. 
The  effect,  however,  does  not  last  long,  a 
heavy  shower  of  rain  falling  soon  after  the 
salt  has  been  spread  washing  it  away,  and 
it  cannot  tend  to  preserve  the  road. 

Although  street  watering  is  no  more  than  a 
palliative,  very  evanescent  in  its  effects,  at  one 
time  covering  the  road  with  thin  mud,  which 
half  an  hour  later  is  blowing  about  in  the 
form  of  dust,  the  former  condition  condemned 
by  the  owners  of  vehicles  and  the  latter  the 
cause  of  endless  complaints  from  shopkeep- 
ers, we  have  not  arrived  at  a  point  where  we 
can  do  away  with  the  water  cart,  but  like  most 
other  things  in  municipal  government,  it  re- 
quires using  with  intelligence  and  discretion. 
"The  vagaries  of  English  weather  make  the  lot 
of  a  watering  superintendent  an  anxious  one. 
A  wet  morning,  on  which  no  water  cart  is  sent 
out,  may  be  succeeded  at  midday  by  hot  sun- 
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shine  and  a  gusty  east  wind,  or  the  morning 
may  l.reak  dry  and  dusty  with  every  available 


watering  niachir.e  on  the  roads,  to  be  followed 

liy   clouds    and    rain    1)efore    noon.     Sadlv   the 


drippirg   but   useless   carts   have   to   return   to 
their  quarters. 


WATER-WORKS    AND     SEWERS     SECTION 


Leaping    Weirs,  Syracuse    Intercepting 
Sewers. 

The  design  of  the  intercepting  sewer,  in 
Syracuse.  N.  Y.,  which  will  divert  the  ordi- 
nary sewage  How  from  Onandaga  Creek,  has 
developed  a  new  method  of  controlling  the 
amount  of  sewage  to  be  intercepted. 

The  device  is  known  as  a  leaping  weir  and 
is  used  in  lateral  sewers  at  points  where  they 
pass  over  the  intercepting  sewer  or  such 
•other  sewers  as  lead  directly  to  the  main  in- 
tercepter.  Figure  I  shows  a  typical  detail 
■of  an  intercepting  chatnber  with  a  leaping 
weir. 

In  passing  over  the  intercepter  on  its  way 
to  the  creek,  the  lateral  sewer  is  made  to  leap 
over  a  gap  as  shown  in  the  figure. 

The  scheme  is  based  on  the  principle  of 
water   falling   from   an    orifice   and   producing 


Specifications    for   Determining  Cost  of 
Garbage  Incineration. 

in  calling  for  plans  and  proposals  for  con- 
structing two  garbage  incinerating  plants  at 
San  Francisco.  Cal.,  the  contractor  is  required 
to  name  and  guarantee  an  average  cost  per 
ton  of  incinerating  refuse  of  a  certain  com- 
position. To  determine  whether  this  guaran- 
tee is  fulfilled  tests  are  required  from  which 
the  cost  is  to  be  calculated.  As  features  of 
general  interest  we  reprint  here  from  the  elab- 
orate specifications  issued  by  the  San  Fran- 
cisco Board  of  Public  Works  the  clauses  re- 
lating to  tests  and  cost  of  incineration : 

Tests. — Sec.  225.  In  order  to  demonstrate 
the  capability  of  the  plants  to  incinerate  refuse 
without  the  use  of  additional  fuel,  and  in  ac- 
cordance  with   the    specifications   and   guaran- 


they  shall  be  the  basis  upon  which  either  a 
bonus  or  a  damage  will  be  computed.  The 
actual  net  cost  of  incinerating  refuse  at  each 
individual  plant  shall  be  considered  as  being 
the  average  of  the  costs,  ascertained  from  the 
tests  made  from  each  of  its  units. 

Sec.  228.  In  order  to  demonstrate  the 
actual  net  cost  of  incinerating  1  ton  of  refuse, 
each  unit  shall  be  tested  for  4  days  of  8  hours 
each.  The  tests  shall  be  made  so  that  every 
unit  will  be  tested.  Only  one  unit  will  be 
tested  at  one  time,  and  the  city  engineer  will 
detennine  which  unit  shall  be  used  for  each 
test.  The  contractor  will  be  permitted  to  oper- 
ate the  other  unit  at  the  same  time. 

Sec.  22f.  The  fulfillment  of  each  and  all  of 
the  guarantees  specified  shall  be  judged  not 
only  from  the  tests  specified  in  Sec.  228.  but 
also  from  a  test  which  shall  be  the  normal  op- 
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Fig.   2 — Details   of    Iron    Pipe     Sections    arid 
Anchor  for   Leaping   Weirs. 


a  cufve  in  falling,  which  is  modified  in  size, 
in   proportion   to  the  head  of  water. 

With  the  gap  a  certain  width,  and  the  up- 
stream pipe  raised  to  a  certain  head  above 
the  pipe  on  the  opposite  side  of  the  gap,  the 
amount  of  water  intercepted  by  falling 
through  the  gap,  will  be  constant. 

The  design  calls  for  a  cast  iron  half  sec- 
tion of  pipe  for  the  discharge.  This  is  so 
placed  that  it  can  be  made  to  slide  back 
and  forth  for  a  few  inches,  in  this  way  regu- 
lating the  amount  of  sewage  to  be  inter- 
cepted. A  small  dam  is  placed  in  the  end 
of  the  cast  iron  pipe  to  prevent  the  sewage 
which  leaps  the  gap,  from  running  backward 
into   the    intercepter. 

A  series  of  experiirents  were  run  with  a 
model  leaping  weir  to  determine  the  prac- 
ticability of  using  this  principle.  The  results 
are  shown  bv  the  curves  in  the  diagram, 
Fig.   3. 

The  curve  No.  1  was  not  satisfactory  be- 
cause no  dam  was  used  in  the  discharge  pipe 
and  some  of  the  water  flowed  back  from  the 
discharge  pipe  into '  the  intercepter.  Curves 
Nos.  2  and  3  show  that  all  the  water  was 
intercepted  up  to  a  certain  volume  of  flow, 
after  which  the  amount  intercepted  W'as  con- 
stant. 

In  making  the  experiments  a  hose  was  used 
and  the  water  run  through  a  meter.  The 
amounts  of  intercepted  water  and  that  not 
intercepted  were  also  measured  for  a  check, 
by  use  of  the  Frances  formula.  The  results 
checked  very  closely.  The  leaping  weir  is  a 
result  of  the  idea  'of  Mr.  Glen  D.  Holmes, 
Chief  Engineer,  Syracuse  Intercepting  Sewer 
Board.  The  experiments  were  carried  on 
under  supervision  of  Mr.  L.  J.  Lyon,  As- 
sistant Engineer. 


tees,  certain  tests  shall  be  made,  as  specified 
below.  The  sufficiency  of  the  incinerating 
plants  to  fulfill  the  specifications  and  guar- 
antees will  be  judged  from  these  tests,  as  here- 
under set  forth.  The  contractor  shall  pay  the 
expense  of  all  tests,  unless  otherwise  herein 
provided.  .■Ml  the  tests  will  be  under  the  di- 
rection of  the  city  engineer. 

Sec.  226.  The  contractor  shall  make  the 
tests  at  such  times  as  he  desires  and  as  are 
acceptable  to  the  city  engineer,  provided,  how- 
ever, that  for  at  least  one  month  the  furnaces 
shall  have  been  subjected  to  a  slow  drying  to 
avoid  cracks  in  the  brick  work.  For  this 
purpose  the  contractor  shall  maintain  in  each 
furnace  a  small  fire  with  oil  or  other  fuel,  as 
may  be  approved  by  the  city  engineer,  and  the 
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eration  or  run  of  each  plant  for  at  least  30 
days  inclufling  the  time  required  to  determine 
the  actual  net  cost  of  incinerating  refuse. 

Sec.  230.  The  contractor  shall  conduct  a 
test  in  one  or  more  of  the  units  to  demon- 
strate the  value  of  using  oil  as  additional  fuel 
for  the  purpose  of  supplementing  the  calories 
furnished  by  the  refuse.  This  test  shall  con- 
sist of  a  4-hour  run  at  normal  capacity  sup- 
plied with  refuse  containing  more  water  than 
l.ili.li)  lbs.  per  ton  or  less  combustible  than  4fiO 
lbs.  per  ton,  or  both  more  water  and  less  com- 
bustible as  aforesaid.  The  temperature  in  the 
combustion  chamber  shall  be  maintained  as 
stated  in  the  guarantee. 

Sec.  231.  The  city  engineer  may  require 
any  part  of  the  furnaces,  boilers,  engines,  mo- 
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Fig.  3 — Diagram  Showing   Results  of  Tests   of  Leaping  Weir. 


maintenance  of  such  fires  shall  be  at  the  con- 
tractcr's  expense. 

Sec.  227.  Tests  to  determine  the  difTerence 
betw-een  the  actual  net  cost  of  incinerating 
refuse  and  the  guaranteed  net  cost  of  inciner- 
ating refuse  shall  be  made  by  the  contractor, 
under  the  direction  of  the  city  engineer,  and 


tors,  or  generators  or  their  appurtenances  to 
be  separately  tested.  The  contractor  shall  af- 
ford all  necessary  facilities  for  doing  this, 
and  should  the  city  engineer  30  require,  any 
such  part  mn  found  satisfactory  shall  be 
made  so  without  delay. 

Sec.  232.    The  contractor  shall,  in  conjunc- 
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tion  with  the  city  engineer,  conduct  the  opera- 
tions for  the  30  day  tests  and  for  all  of  the 
4  day  tests  and  shall  demonstrate  the  capabili- 
ties of  each  plant.  The  contractor  shall  in- 
struct the  men  who  will  operate  the  furnaces 
for   the   city,   as   to   their   respective   duties. 

Sec.  233.  The  contractor  shall  furnish  at- 
his  own  expense  a  competent  and  experienced 
superintendent  to  conduct  the  tests  in  conjunc- 
tion with  the  city  engineer,  and  this  superin- 
tendent shall  not  leave  the  works  while  tests 
to  determine  the  actual  net  cost  of  incinerat- 
ing refuse  are  being  made. 

Sec.  234.  The  contractor  shall  find  all  labor 
required  by  him  according  to  a  written  state- 
ment from  him  delivered  to  the  city  engineer, 
giving  the  number  of  laborers  of  each  class 
required,  as  stated  in  Section  242,  for  making 
any  and  all  of  the  tests  required  by  these 
specifications. 

Sec.  235.  The  city  and  county  of  San  Fran- 
cisco will  pay  all  laborers  required  with  the 
approval  of  the  city  engineer  at  any  and  all 
of  the  tests  required  by  these  specifications  or 
ordered  by  him,  at  the  prices  stated  in  Sec- 
tion 242.  '  The  city  will  also  furnish  at  its 
own  expense  all  engineers  and  attendants  re- 
quired for  making  observations,  reading  in- 
struments, or  recording  notes,  during  the  tests. 
The  contractor  shall  pay  the  superintendent 
called  for  in  Section  233  and  the  laborers  and 
attendants  required  for  drying  and  burning 
the  samples. 

Sec.  236.  The  city  of  San  Francisco  will 
furnish  free  of  charge  to  the  contractor  all 
necessary  refuse,  water,  light,  lubricants  and 
fuel  oil  for  all  tests  required  by  these  specifica- 
tions, and  none  of  these  items  will  be  included 
as  any  part  of  the  cost  of  incineration  in 
computing  the  actual  net  cost  of  incinerating 
refuse. 

Sec.  237.  The  test  to  determine  the  quantity 
of  steam  to  be  credited  in  computing  the  act- 
ual net  cost  of  incinerating  refuse  (Section 
243)  shall  consist  in  ascertaining  the  total 
quantity  of  water  evaporated  in  the  boilers  by 
weighing  the  feed  water  supplied  to  them  and 
weighing  the  refuse  fed  into  the  furnaces 
during  the  time  of  the  test  of  each  unit.  These 
quantities  shall  be  reduced  to  an  equivalent 
evaporation  from  and  at  212°  F  per  pound 
of  refuse  computed  according  to  the  Marks- 
Davis-Low  tables  of  equivalent  evaporation, 
and  Jacobus's  table  of  the  specific  heat  of 
superheated  steam,  and  the  test  in  general 
shall  be  conducted  as  nearly  as  possible  in 
accordance  with  the  most  recent  code  of  rules 
for  conducting  boiler  trials  adopted  by  the 
American  Society  of  Mechanical  Engineers. 
The  refuse  supplied  shall  contain  on  an  aver- 
age, when  dumped  into  the  furnace,  not  more 
than  1,(,HI0  lbs.  of  water  per  ton,  and  not  less 
than  460  lbs.  of  combustible  per  ton.  The 
probable  gross  rate  of  evaporation  ascertained 
in  this  manner  for  refuse  containing  1,000  lbs. 
of  water  per  ton  and  4G0  lbs.  of  combustible 
per  ton  shall  be  stated  by  the  contractor  in  his 
proposal. 

Sec.  238.  The  test  to  determine  the  quantity 
of  combustible  and  water  contained  in  the 
refuse  before  dumping  into  the  furnace  shall 
be  made  by  collecting  at  random  from  each 
wagonload  supplied  to  the  furnace  a  fair 
average  sample,  in  the  opinion  of  the  city 
engineer,  of  at  least  1  cu.  ft.  When  such  sam- 
ples have  been  collected  for  a  day's  test  they 
shall  be  comlnned.  Any  large  pieces  shall  be 
cut  or  broken  up  and  the  whole  thoroughly 
mixed.  This  mixture  shall  be  divided  in 
halves  and  one  of  these  halves  mi.xed  and  di- 
vided again  in  halves.  This  process  of  mixing 
and  halving  shall  be  continued  until  the  sam- 
ple shall  be  reduced  to  a  quantity  of  not  less 
than  3  cu.  ft.  This  final  sample  shall  be  com- 
minuted until  it  shall  be,  in  the  opinion  of  the 
city  engineer,  in  a  proper  condition  for  the 
drying  test.  The  contractor  shall  pay  the  ex- 
pense of  securing  and  preparing  the  samples 
for  testing.  In  order  to  determine  the  quanti- 
ty of  water  contained  in  the  refuse  before 
dumping  into  the  furnace,  this  sample  shall 
be  dried  at  a  temperature  of  220°  F  until  no 
further  decrease  of  weight  is  observed  for  a 
period  of  6  hours.  The  difference  of  weight 
between  the  original  and  the  dried  sample 
Fhall  determine  the  quantity  of  water  con- 
taircd   in   tha  refuse   from   which  the   sample 


was  secured.  The  contractor  shall  provide 
suitable  apparatus  satisfactory  to  the  city  en- 
gineer and  pay  the  expense  of  this  test. 

Sec.  239.  The  test  to  determine  the  quan- 
tity of  combustible  contained  in  the  refuse 
before  dumping  into  the  furnace  shall  be  made 
after  the  water  has  been  evaporated  as  stated 
in  Sec.  238,  by  burning  this  sample  until  no 
further  decrease  of  weight  is  observed  for  a 
period  of  4  hours.  The  difference  of  weight 
between  the  dried  sample  and  the  remaining 
ash  shall  determine  the  quantity  of  combusti- 
ble contained  in  the  refuse  from  which  the 
sample  was  secured.  The  contractor  shall  pro- 
vide suitable  apparatus  satisfactory  to  the  city 
engineer  and  pay  the  expense  of  this  test. 

Cost  of  Incineration. — Sec.  240.  The  actual 
net  cost  per  ton  of  incinerating  refuse  at  each 
plant  under  this  contract  shall  be  based  upon 
the  average  actual  expenditures  for  labor  in 
connection  therewith,  as  specified  in  Section 
242,  and  on  the  computed  net  revenue  from 
the  quantitv  of  steam  produced  as  specified  in 
Section  243. 

Sec.  241.  The  expenditures  and  revenues 
from  which  the  average  actual  net  cost  of 
incineration  (Section  247)  will  be  determined, 
are  the  expenditures  for  labor  and  power  used 
from  the  time  when  the  refuse  has  been 
dumped  or  thrown  from  the  wagons  to  the 
time  when  the  clinker  and  ashes  have  been 
delivered  outside  of  the  room  housing  the  in- 
cinerator units  at  least  1  ft.  beyond  the  wall 
thereof,  and  the  revenues  from  the  steam 
evaporated  in  the  boilers. 

Sec.  242.  The  city,  engineer  will  note  the 
number  of  men  employed  in  operating  the  in- 
cinerating plant  during  the  test,  and  the  cost 
of  the  labor  required  for  operating  the  unit 
being  tested  will  be  computed  at  the  following 
unit  prices : 

Engineers    $4.50  per  day  of  S  hours 

Feeders,      stokers      and 

clinkerers     $3.50  per  day  of  S  hours 

Laborers     $3.00  per  day  of  8  hours 

The  laborers  shall  not  do  any  work  in  the 
operation  of  feeding,  stoking  or  clinkering  the 
furnaces. 

When  a  man  performs  labor  that  is  common 
to  more  than  one  unit,  such  as  handling  refuse 
and  clinker  and  attending  the  power  machin- 
ery, the  cost  shall  be  computed  at  such  pro- 
portion of  the  total  cost  of  labor  as  the  unit 
tested  bears  to  the  total  number  of  units  ac- 
tually served. 

After  the  refuse  is  weighed,  the  contractor 
may  pick  out  iron  scraps  or  other  material 
that  cannot  be  incinerated.  However,  any  ma- 
terials so  removed  will  be  weighed  and  the 
amount  of  their  weight  deducted  from  the 
weight  of  the  refuse  delivered  to  the  inciner- 
ator unit  being  tested.  The  expense  of  pick- 
ing out  of  the  refuse  iron  scraps  or  other  ma- 
terial that  cannot  be  incinerated  shall  be  borne 
by  the  contractor.  It  will,  however,  not  be 
charged  to  the  expense  of  operating  the  plant 
during  the  test  to  determine  the  actual  net 
cost  of  incineration. 

Sec.  243.  The  quantity  of  steam  to  be 
credited  in  computing  the  actual  net  cost  of  in- 
cineration (Section  241)  shall  be  the  gross 
total  number  of  pounds  of  steam  evaporated 
in  the  boilers  less  the  quantity  which  has 
been  required  and  used  in  conection  with  all 
operations  of  incineration  within  the  limits 
specified  in  Section  241.  The  gross  quantity 
of  steam  shall  be  ascertained  and  measured 
by  weighing  the  feed  water  supplied  to  the 
boilers.  The  quantity  of  steam  to  be  deducted 
shall  be  determined  by  means  of  a  self-record- 
ing St.  John  meter  or  its  equivalent  and  ap- 
proved by  the  city  engineer.  The  value  of  the 
steam  credited  shall  be  taken  at  the  rate  of  4 
cts.  per  100  lbs.  of  steam  evaporated  in  the 
boilers   from  and   at  212°   F. 

Sec.  244.  If  the  average  quantity  of  combus- 
tible in  the  refuse  as  shown  by  the  test  is 
between  460  and  620  lbs.  per  ton,  the  con- 
tractor's guaranteed  net  cost  of  incineration 
shall  be  decreased  for  each  pound  of  com- 
bustible per  ton  in  the  refuse  exceeding  460 
lbs.  the  amount  the  contractor  directs  in  his 
bid  that  it  shall  be  decreased. 

If  the  average  quantity  of  water  in  the 
refuse  as  shown  by  the  test  is  between  1,000 
and  900  lbs.  per  ton,  the  contractor's  guaran- 
teed net  cost  of  incineration  shall  be  decreased 


for  each  pound  of  water  per  ton  in  the  refuse 
less  than  1,000,  the  amount  that  the  contractor 
directs  in  his  bid  that  it  shall  be  decreased. 

Sec.  245.  If  the  average  amount  of  combus- 
tible in  the  refuse  burned  is  less  than  460  lbs. 
per  ton,  or  if  the  average  amount  of  water  is 
more  than  1,000  lbs.  per  ton,  the  4  day  test 
will  not  be  considered  as  binding.  However, 
should  the  contractor  on  account  of  the 
calorific  deficiencies  in  the  composition  of  the 
refuse  be  willing,  and  should  the  city  engi- 
neer approve,  then  the  result  of  the  test  wilt 
be  considered  as  binding  and  the  contractor's 
guaranteed  net  cost  of  incineration  will  be 
increased  by  amounts  computed  as  follows : 

If  the  amount  of  combustible  in  the  refuse 
as  shown  by  the  test  is  between  460  and  400 
lbs.  per  ton.  the  contractor's  guaranteed  net 
cost  of  incineration  shall  be  increased  for  each 
pound  of  combustible  per  ton  in  the  refuse 
less  than  460  the  amount  the  contractor  di- 
rects in  his  bid  that  it  shall  be  increased.  • 
'  If  the  amount  of  water  in  the  refuse  as 
shown  by  the  tests  is  between  1,000  and  1,100 
lbs.  per  ton,  the  contractor's  guaranteed  net 
cost  of  incineration  shall  be  increased  for  each 
pound  of  water  in  the  refuse  exceeding  1,000, 
the  amount  that  the  contractor  directs  in  his 
bid   that   it   shall   be   increased. 

Sec.  246.  The  city  engineer  will  prepare  an 
accurate  statement;  first,  of  the  total  number 
of  tons  of  refuse  incinerated  during  the  time 
of  the  test;  second,  of  the  number  of  hours  of 
labor,  of  each  class  as  stated  in  Sec.  242,  de- 
voted to  each  operation,  and  third,  of  the 
total  number  of  pounds  of  steam  evaporated 
in  the  boilers  and  the  total  number  of  pounds 
used  for  incineration,  forced  air  draft,  trans- 
portation or  other  purposes  within  the  limits 
specified  in  Section  241.  An  independent  state- 
ment will  be  prepared  for  each  4  day  test  of 
each  unit  of  each  plant. 

Sec.  247.  From  the  city  engineer's  state- 
ment (Section  246)  and  from  the  debit  for 
labor  (Section  242)  and  credit  for  steam  (Sec- 
tion 243),  the  city  engineer  will  determine  the 
actual  net  cost  per  ton  for  incinerating  the 
average  refuse  within  the  meaning  of  Section 
240  and  computed  for  each  individual  plant, 
as  stated  in   Section  227. 

Bonus  and  Damage. — Sec.  248.  If  the  actual 
net  cost  per  ton  of  incinerating  refuse,  as 
determined  by  the  city  engineer,  according  to 
Section  247,  is  under  or  over  the  cost  guaran- 
teed by  the  contractor  as  computed  and  lim- 
ited in  Section  244  and  Section  245,  then  the 
city  and  county  of  San  Francisco  will  respect- 
ively pay  to  the  contractor  a  bonus  or  charge 
him  with  a  damage  to  be  computed  from  the 
difiference  between  the  actual  net  cost  of  in- 
cineration and  the  guaranteed  net  cost  of  in- 
cineration. 

Sec.  249.  The  difiference  between  the  guar- 
anteed net  cost  of  incineration  and  the  actual 
net  cost  of  incineration,  upon  which  the  bonus 
will  be  paid  to  the  contractor  or  a  forfeit  re- 
quired of  him  by  the  city,  will  be  limited  to  8 
cts.   per   ton. 

Sec.  250.  If  the  actual  net  cost  per  ton  of 
incinerating  refuse,  as  determined  by  tne  four 
8-hour  tests  of  each  unit,  is  lower  than  the  net 
cost  of  incinerating  refuse  guaranteed  by  the 
contractor,  the  contractor  will  be  entitled  to, 
and  the  city  will  pay  to  the  contractor,  a  sum 
equal  to  the  difference  between  the  guaranteed 
net  cost  of  incinerating  refuse  and  the  net  cost 
as  ascertained  by  the  official  test,  multiplied  by 
the  probable  output  of  the  plant  in  tons  of  ref- 
use incinerated  in  three  years,  which,  for  the 
purpose  of  this  computation,  is  assumed  at 
120.000  tons  for  the  North  Beach  Station  and 
also  120,000  tons  for  the  Islais  Creek  Station. 
If  the  actual  net  cost  of  incinerating  refuse, 
as  determined  by  the  tests,  exceeds  the  net 
cost  of  incinerating  refuse  guaranteed  by  the 
contractor,  the  contractor  shall  forfeit  to  the 
city  a  sum  equal  to  the  difference  between  the 
guaranteed  net  cost  of  incinerating  refuse  and 
the  net  cost  as  ascertained  by  the  official  test, 
multiplied  by  the  assumed  output  of  the  plant 
in  tons  of  refuse  incinerated  in  three  years,  as 
above   specified. 

The  bonus  or  damage  to  be  paid  or  for- 
feited shall  be  computed  independently  for 
each  plant  from  the  guarantees  and  the  results 
of  the  tests  made  of  each  plant. 
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GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Some     Exposure    Tests    of    Structural 
Steel  Coatings.* 

About  three  and  a  half  years  ago  \\'esting- 
hoiise.  Church,  Kerr  &  Co.  exposed  to  the 
weather  on  the  roof  of  the  building  occupied 
by  them  at  the  southern  extremity  of  Maii- 
hattan,  24  small  steel  plates  each  coatedwith 
a  so-called  "steel  preservati\-e  paint."  The 
great  difference  soon  noted  in  the  protective 
value  of  these  paints  led  to  the  testing  of 
other  paints  and  coatings  until  some  1,600 
plates  have  now  been  exposed,  painted  with 
■>iO  different  coatings  submitted  bv  271  manu- 
facturers or  dealers. 

The  results  obtained  to  date  are  more  or 
less  interesting  according  to  the  conclusions 
which  may  be  drawn  from  them.  Herein  we 
will  state  only  the  facts,  the  conclusions  may 
be  drawn  by  each  for  himself. 

The  method  employed  in  most  of  these  tests 
Vvas  as  follows :  Small  samples  of  the  ready 
mixed  paints  were  submitted  by  the  manufac- 
turer or  dealer,  together  with  a  statement  of 
the  principal  ingredients  entering  into  their 
manufacture.  Each  paint  was  applied  to  two 
mild  steel  plates  of  about  No.  1(3  gage,  2  ins. 
wide  and  6  ins.  long,  which  had  first  been 
well  cleaned  of  oil  and  foreign  matter  by  rub- 
bing with  a  cloth  saturated  with  benzine.'  Each 
plate  had  its  number  plainly  stamped  in  one 
corner.  One  plate  was  given  one  coat  and  the 
other  two  coats.  Care  was  taken  to  give  a 
uniform  full  coat  to  both  sides  and  all  edges 
of  the  plates.  All  painting  was  done  indoors 
by  the  same  person.  About  five  days  were  al- 
lowed between  coats  for  drying.  '  After  the 
second  coat  had  dried  the  plates  were  fastened 
to  boards- with  galvanized  iron  tacks  and  ex- 
posed on  the  roof  at  an  angle  of  45°  facing 
south.  Fig.  1  shows  some  of  these  plates  on 
the  boards  as  they  are  now  exposed  on  the 
roof. 

On  the  day  the  plates  were  exposed  scratch 
marks  were  made  with  a  sharp  instrument 
across  two  opposite  corners  of  each  plate. 
These  scratch  marks  cut  through  the  paint  film 
leaving  br»i;ht  metal  exposed  so  that  rust 
could  and  did  start  immediately  along  these 
lines. 

At  regular  intervals  after  exposure  each 
plate  was  examined  and  a  record  made  of  its 
condition.  The  one  qualify  which  was  being 
.fought  and  the  prime  factor  which  entered 
into  the  rating  of  the  paints  was  protection 
against  rust. 

.\n  arbitrary  scale  of  ratings  was  adopted 
based  on  the  amount  of  rust  apparent  on  the 
plate.  Until  some  small  spot  of  rust  appeared 
the  plate  was  rated  at  100%.  except  cases  of 
fading,  alligatoring,  bad  chalking,  etc.,  without 
any  rust  apparent,  which  were  rated  at  97%. 
When  one  small  spot  of  rust,  the  size  of  a  pin- 
head,  appeared  the  plate  was  rated  at  90%. 
When  several  such  spots  or  one  larger  spot  of 
rust  appeared  the  plate  was  rated  at  85%. 
When  the  sum  of  the  areas  of  the  rust  spots 
totaled  an  area  of  about  yi-in.  square  the 
phte  was  rated  at  80%.  when  %-in.  square  at 
1 5%.  When  the  combined  area  of  rust  spots 
totaled  about  1  sq.  in.  the  plate  was  rated  at 
70%  and  so  on  down  the  scale  until  zero 
rating  indicates  the  plate  entirely  rusted  on 
the  exposed  side.  Fig.  2  shows  a  series  of 
plates  in  various  stages  of  the  progress  of  the 
rust  from  100%  to  zero.  Examinations  were 
made  and  results  recorded  at  the  end  of  two 
weeks,  four  weeks,  six  weeks,  twelve  weeks, 
and  every  three  months  thereafter. 

The  scratch  marks  across  the  corners  of  the 
plates  developed  some  interesting  results  by 
showing  the  relative  resistance  offered  by  the 
various  coatings  to  the  spread  of  the  rust 
which  got  its  start  where  the  bright  metal 
was  exposed.  In  one  case  the  coating  failed 
at   many  points  and  the  plate  rusted   at  each 

•Paper  by  C.  M.  Chapman  read  before  thr 
.\mevican  Society  for  Testing  Materials,  Annual 
Meeting,  1910. 


T.vBi,E  or  KEsr.Ts  o-^^^r^s^^J^r.^^.r..^^^  ^,,,  p,,,,^  ,,,,^  ^ 

-O  JSo^^  ---^P^Coats-     -S^^^^^^^^_ 

Class.  Tests         RtE         T^i,"/        iV'     ^°\°^        ^^-     ^o.  of       Av. 

Carbons     ^^5'^'        f,*|.        Tests.        Rtg.     Tests.        Rtg.     Tests.       Rtg. 

Graphites     ..■.•.■.■. 67  is'''  ffl  '^J"         21  "%         36  46% 

Iron    oxides    74  J|  2?  ^6  42  3  43  45 

Red   leads    55  |S  'J  t^.  ?^  10  52  46 

Read  lead  primers   '        0  II  --  ^^  ^^  20  61 

White   leads    ;■■■     93-  ji  ??  '3  «  ••  14  56 

Zinc    oxides    :.. 5  U  U  82  3  0  3  25 

Mineral     hydrocarbons     without     pig-  "  j  »»  o  3  5  50 

ments     gg  oq  -..  ,/, 

Mineral    hydrocarbons  with  pigments!     10  16  ii  ^7  -  !?  ^l  ^^ 

Vegetable      hydrocarbons      with      and  •'■'  •  U  .  20 

without   pigments    13  19  jg  -. 

Cements     7  -tR  ~  ,i  ?  "  "  5 

Chromates     14  39  o'.  in  I  "  1  0 

Vehicles 2*  g  "^  ;?  ^  «  9  39 

Miscellaneous     94  28  103  67  70  7  85  39 

Of  these  weak  spots,  but  the  coating  did  not  various  kinds  of  tars  and  tarrv  refuse  and 
allow  the  rust  to  progress  under  it  and  there-  the  various  minerals  of  an  /=nh=u;l  » 
fore  the  rust  spots  were  small  and  the  rust  ?ilsonite  elat^r  te  et--  h,t  v.f.h  '^'"•'■^' 
at  the  scratch  mark  still  coni^ned  withn.  nar-  mcntfadded'to"?hem'>'h  v  for'nTlr-^f'^th^e 
row  limits.  Should  this  paint  be  called  a  good  more  numerous  groups  and  as  a  rt^le  are  mi  ch  ■ 
inhibitor  and  a  poor  excluder?  In  another  lower  priced  than  the  oil  paints  Thev  also 
case  a  paint  allowed  the  rust  to  spread  rapidly  form  the  class  for  which  ?he  greatest  merit 
where  It  once  got  a  start  at  the  scratch  marks  is  usually  claimed  by  Vh^makefs  and  agents 
but  did  not  allow  a  single  spot  of  rust  to  u:„^..„,  rr  j  ,  "''*'^"s  ana  agents, 
start  on  any  other  portion  of  the  plate  Is  ^i^  1  Hydrocarbons  with  Pigments.— 
not  this  evidence  of  a  poor  inhibitor  but  a  f  ';'3^.^'S  made  up  of  the  same  character 
good  excluder?  Both  of  these  plates  were  "  materials  as  the  last,  but  with  various  pig- 
exposed  the  same  length  of  time  ""^'"^  added.     For  instance,  a  paint  made  of 

A„„.i         ■   .        .■  ,  ■    ,  .  gas  tar  and  iron  oxide  would  fall  in  this  class 

-'^nother   interesting   and   somewhat   curious  ratlier  than   in  the  iron  oxide  class 
fact  has  been  noted  m  these  tests.     It  is  that  ;->„„,„;,,,    u    ,         T  "^'"*: J^'^ss. 

the  various  classes  of  pigments   fail  in  char-  p-    '^a^^'^°^\Hy<iyocarhons  with   and   without 

acteristic    manners.      A    plate    coated    with    a  ^'■</'«^""— i  his  c  ass  includes  distillates  and 

graphite  paint  does  not  rust  in  the  same  man-  ''""'"3'  pitches   of   vegetable  oils,   etc.     They 
ner  as   one  coated   with   red   lead   or  an   iron  ""     """^^rous  enough  to  divide  into  two 

oxide  groups    hence   those    with    and    those   without 

As  tliB  f»..  „io,„o  1   r  •  pigments  are  placed  in  the  one  class. 

As  tlie  test  plates  were  exposed   from  time  r^,„^„,,  c  1  ,  , 

to  time  throughout  the  vear  in  lots  of  about  ,.h,H  .T      ??'"'''!,■  ^^""facturers     have 

200  it  would  not  be  fair  to  compare  the  three  ?    !' ,  ^    o'*'^  °^\  published  statement  of  the 

or   six  months'   rating  of   a  paint   exposed  in  J^"/  ,'  l^ortland  cement  offers  a  protection 

June    with    the    corresponding    rating   of    one  '".'I'f'againsj  rust  and  have  put  out  a  paint 
exposed  in  November,  after  the  one  had  been  ■  }°  ''^   u"""^  "P  '^''^/'y  °»  cement.     These 

subjected  to  warm  dry  weather  and  the  other  ^^i"       ^T      u"^  grouped   in  a   class  by  them- 
to  an  equal  period  of  cold    rain  and  snow   For  .f'       -L-^  ^^'^  appeared  in  the  market 

this  reason,  the  one  vear  and  two  vear  ratings  IV"     ',  "''u 'V  ™f  ?,^^^  '"'o  ^"^^^  O"'^  one  of 
are   compared    in   all"   cases,   so    that   all    have  ™  "^'^  ^  ^""  ^^°  y*^^"'  exposure, 

been  exposed  to  the  four  seasons  in  succession  ,.  C/icomo/w.— .Another  effect  of  recent  paint 

one»or  more  times.  ■  hterature  has  been  to  cause  the  appearance  of 

As    noted    above,    each    manufacturer    was  ''  '"""''<^''  P^  Points  said  to  contain  chromates 

asked  to  state  the  principal  ingredients  in  his  "I    chromic    acid    in    some    form.      Some    of 
paint  and  on  the  basis  of  these  statements  the  ,    f^"!  aPPeared  within  the  past  year  and 

samples  were  classified  into  groups  depending  "°  ]         °*  *"°^^  '^^"  ^^  '"eluded  in  this  paper. 
upon  its  chief  pigment,   or,  in  the  absence  of         .  '^'"'"'''f-r-— This  class  contains  the  oils,  var- 

pigments, .  upon    its   vehicle.     In   this   wav   the  ".ishes,    and    transparent    coatings    containing- 

paints  were  divided  into  a  number  of  classes  j'"''^   °^   "o  pigment   but   which   are   more  or 

as    follows:  'ess  used  for  the  protection  of  steel. 

Carbons. — In  this  class  are  grouped  the  nat-  M'scellancous.—lnlo  this  class  are  grouped' 

ural  and  artificial  carbons  except  graphite  ^11  the  coatings  which  do  not  fall  into  one  of 

Graphites.— Th\s  class  contains  both  the  nat-  "'^  ^''°' ^  ^""f^^   °''  concerning     which     the 

ural  and  artificial  graphites  maker   refused   proper   information   to   enable 

,,.„„    ^    •  ,         TU  1        ■     1   J     u  .1    .u  '""^  pa""  to  be  classified.     Other  subdivisions 

hon   0.r|rf.-.f.-These   also   include   both     he  ^vere  made  in  our  laboratory  records   but    hev 

natural  and  artificial  pigments,  some  of  which  each    contained    so    few    representatives    tha^ 

were  received  in  paste  or  dry  form    o  which  they   were  all   thrown   into  this  miscellaneous 

pure  hnseed  oil  was  added  in  our  laboratory.  class  for  purposes  of  comparison  i^  this  paper 

Red  Leads.-Jhis  class  includes  both  the  In  the  accompanying  table  is  given  a  sum- 
straight  red  lead  and  oil  mixed  in  the  labora-  mary  of  the  results  obtained  wi?h  each  c  a^s 
^  -'.M  i  -i  ^h'^°''  applymg  and  the  ready  „f  paints  for  one  and  two  vears  exposures  of 
mi.xed  red  lead  paints  which  contain  consid-  one  and  two-coat  specimens.  This  table  also 
erab  e  percentages  of  other  pigments  to  keep  gives  in  each  case  the  number  of  tests  which 
the  lead  in  suspension.  These  red  leads  had  entered  into  each  result  »""-" 
no  other  coating  over  them. 

Red  Lead  Primers. — These  consist  of  tests  x        «••  ni       •  _  '    _ 

in  which  the  first  coat  was  a  red  lead  paint,  fraction     Flowing     Outfits— Operating 
either  "ready  mixed"  or  straight  red  lead  and  Methods  and   CostS.* 

oil,  while  the  second  coat  was  of  some  other 

class.     Of  course,  no  one  coat  tests  could  be  .  ^"c    factors   entering   into   the   economy  of 

made  in  this  way.     The  second  coats  in  this  either  stearn  or  gasoline  plowing  are  so  many 

class  were  of  widelv  different  varietie,.  and  so  varied  that  certain  ones  mav  easily  be 

IVhite    Leads.-Thh    class    is    rather    sur-  overlooked;   hence,   they  will   be   discussed  in 

prisingly  small  and  is  made     up     largely     of  ^'^"^^  ''"^"• 

paints  mixed  from  the  paste  in  our  own  labor-  ™^''"  °^  oper.'\tio\-. 

atorv.  The   actual   cost   of   operation    includes   not 

zinc   O.vides.—Fe-w  makers   put   out  a  zinc  only  the  cash  outlay  for  labor,  fuel,  oil,  repairs, 

oxide  paint  for  structural  steel.  etc.,   but   the    interest    and    depreciation    on 

Mineral  Hydrocarbons  without  Pigments. —  •Prom  Bulletin   No.   170  U.   S.   Department  of 

This  class  is  composed  of  paints  made  of  the  Agriculture,   by  L.   W.   Ellis. 
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cquiiiment.  The  figures  presented  in  this  con- 
nection are  not  to  be  taken  as  final,  because 
(1)  very  few  operators  keep  accurate  ac- 
counts; (2)  depreciation  and  repair  charges 
must  be  based  ahiiost  entirely  on  estimates, 
and  (3)  with  the  improvement  in  equipment 
and  with  the  education  of  operators  the  efii- 
ciency  of  outfits  must  be  gradually  increased. 

Overhead  Cliarges— Among  the  factors  in 
the  cost  of  plowing  which  are  very  often  dis- 
regarded by  operators  who  have  not  had  a 
business  training  are  the  overhead  charges, 
which  include  interest  on  the  money  invested 
and  the  depreciation  of  the  outfit.  If  the  out- 
fit is  bought  011  time  the  matter  of  interest  is 
necessarily  brought  to  the  owner's  attention. 
However,' it  is  a  frequent  practice  among  own- 
ers who  have  paid  cash  to  allow  nothing  for 
interest  on  their  capital,  thus  apparently  in- 
creasing the  net  profits  from  their  work  when 
as  a  matter  of  fact  the  venture  may  not  be 
paying  as  good  a  rate  of  interest  as  might 
have  been  obtained  by  depositing  the  capital  in 
an  ordinary  savings  bank.  Seven  or  8  per 
cent  interest  is  a  common  rate  on  machinery 
notes  in  the  sections  where  traction  plowing 
is  most  common. 

The  matter  of  depreciation  is  probably  even 
less  considered  by  the  average  operator  than 
that  of  interest.  Depreciation  charges  should 
be  made  in  order  that  at  the  expiration  of  the 
life  of  the  outfit  a  suflicient  amount  shall  have 
been  set  aside  either  to  replace  the  outfit  in  its 
original  condition  or  to  restore  to  the  owner 
his  original  capital.  The  rate  of  depreciation 
depends,  of  course,  upon  the  wear  and  tear 
on  an  outfit  during  a  given  period  of  use,  or. 
in  other  words,  upon  the  life  of  the  outfit. 
The  practice  of  traction  plowing  is  so  new 
that  the  average  life  of  plowing  engines  can 
not  be  accurately  determined,  and  the  rapid 
improvements  in  equipment  make  of  little 
value  such  figures  as  are  obtainable  from  out- 
fits already  partially  worn  out.  The  life  of 
plowing  engines  depends  not  only  on  the  care 
given  and  the  amount  of  work  done,  but  upon 
natural  conditions,  such  as  climate,  soil,  topog- 
raphy, and  in  the  case  of  steam  engines  the 
water  used  in  the  boilers.  The  soil  in  particu- 
lar, with  respect  to  its  resistance,  uniformity, 
and  grittiness,  exerts  a  great  influence  on  the 
life  and  repairs  of  both  engines  and  plows. 

Manufacturers  of    steam    outfits    vary  in 
their  estimates  of  the  life  of  plowing  engines 
from  4%  years  when  given  maximum  use  to 
20  years  for  ordinary  use  with  excellent  care. 
The   general   opinion    of     the    manufacturers 
ranges  between  8  and  12  years,  converging  at 
10.    The  factor  of  use  per  year  must  be  taken 
into   consideration.     In    Caiifornia    11    owners 
of   large   steam   engines   plowing  nearly  3.50*1 
acres  per  year  each  make  an  average  estimate 
of  15  years.    Thirty  out  of  7(3  correspondents 
in  the  Southwest  estimate  10  years  as  the  life 
of    their    engines,    the    average    of   the    whole 
number  being  10.04  years.    The  average  acre- 
age per  year  reported  from  these  operators  is 
1,075.    Ill   the   Northwest   and   Canada  32   out 
of   85    operators    estimate    10   years,   and   the 
average  estimate  is  10.7  years.    Their  average 
acreage  per  year  is  797.    Taking  the  two  sec- 
tions together  and  considering,  as  before,  only 
those  operators  who  state  the  annual  acreage 
and  the  estimated  life  02  out  of  101,  agree  on 
10  years,  the  average  being  10.4  years,  while 
the  average  area  plowed  per  year  is  !)(I3  acres. 
The  consensus  of  opinion  regarding  the  life 
n{   engines   used    in    plowing    and    thrashing 
might  fairly  he  taken  as  a  basis  for  estimating 
the  rate  of  depreciation,  but  closer  inquiry  hi 
the  field  reveals  the  fact  that  while  many  en- 
gines of  the  type  now  being  put  out  will  have 
a  life  of  10  years  the  majority  of  operators  do 
not   expect    10   years'    service    in   plowing.     A 
great  many  place  the  plowing  service  at  from 
4  to  0  vears,  after  which,  when  equipped  with 
new  gears   and  generally  rebuilt,  the   engines 
are  fit  for  service  in  thrashing  as  long  as  the 
boiler    lasts,    which    may    easily    reach    a    like 
period  thereafter.    For  this  reason  it  is  proba- 
ble that  the  majority  of  correspondents   who 
placed  the  life  of  their  plowing  engines  at  10 
or   more    vears    misunderstood    the     question 
asked   in   the   circular   letter   sent   out   by   the 
Office  of  Farm   Management,    .\fter  duly  con- 
sidering all  the  data  and  estimates  regarding 


the  life  of  plowing  engines,  a  rate  ol  10  per 
cent  of  the  first  cost  of  the  engine  is  taken  as 
the  value  consumed  annually  in  plowing  alone 
during  the  first  five  years  of  the  life  of  the 
outfit.  . 

Since  approximately  00  per  cent  of  the  en- 
gines reported  as  plowing  are  used  also  tor 
other  purposes— principally  thrashing— and  an 
average  of  reports  indicates  approximately 
equal  periods  of  plowing  and  thrashing,  a  divi- 
sion of  the  interest  and  depreciation  charges 
on  the  basis  of  comparative  wear  and  tear 
becomes  necessary.  The  wear  and  strain  on 
engines  in  the  two  operations  is  essentially 
different,  being  heaviest  on  diiTerent  parts  dur- 
ing each.  When  thrashing,  the  wear  is  mainly 
on  the  engine  parts,  and  in  plowing  on  both 
the  engine  parts  and  the  traction  gearing.  1  he 
wear  in  plowing  has  been  variously  estimated 
at  from  two  to  ten  times  that  in  thrashing. 
The  opinion  of  several  of  the  leading  manu- 
facturers and  other  authorities  centers  about 
75  per  cent  of  the  total  wear  as  chargeable  to 
plowing,  as  compared  to  25  per  cent  for 
thrashing  during  equal  periods  of  service. 
Since  the  reports  from  operators  indicate 
practicallv  the  same  number  of  days'  plowing 
and  thrashing  each  year,  these  figures  are 
taken  as  the  basis  for  dividing  the  overhead 
charges.  Repairs  might  be  included  under  this 
head"  since  they  can  be  divided  on  this  basis, 
but  it  has  been  considered  more  appropriate  to 
include  them  under  running  expenses. 

Following  the  method  outlined  of  calculating 
and  dividing  the  overhead   charges,   the  divi- 
sion on  an  engine  costing  $3,000  would  be,  for 
the  first  five  years,  at  the  rate  of  10  per  cent 
depreciation    and    S'i     per    cent     interest    for 
plowing,  'dyi  per  cent  depreciation  and  1^4  per 
cent   interest   for   thrashing.    With   regard   to 
the  calculation  of  interest,  however,  the  aver- 
age  investment    during   each   five-year   period 
must   be   ascertained.      Granting  the   approxi- 
mate correctness  of  the  preceding  assumption 
is  seen  that  the  total  rate  of  depreciation  of 
of  the  engine  will  be  $40o  a  year  and  at  the  end 
of  the   fifth   season  the   value  will   have  been 
reduced  to  $1,000.    As  interest  is  taken  on  the 
value  of  the  engine  at  the  beginning  of  each 
season,  the  average  value  during  the  five  sea- 
sons  is  seen   to   be  $2,200.    Interest  at   7   per 
cent,  therefore,  would  be  $154  each  year,   or 
$110.50  for  plowing  and  $38.50  for  thrashing. 
Depreciation   during  the  same  time  would  be 
$300   and   $10(i,   respectively.    During  the   last 
five  years  of  the  life  of  the  engine  both   in- 
terest and  depreciation  would  be  chargeable  to 
thrashing,  the  former  at  the  rate  of  7  per  cent 
on  an  average  valuation  of  $000  and  the  latter 
at  an  average  rate  of  $200.     As  a  matter  of 
fact  the  establishment  of  depreciation  charges 
must  be  largely  theoretical   even  in  the   most 
carefully  conducted  manufacturing  or  transpor- 
tation enterprises,  but  the  matter  is  one  which 
should    be    carefully    figured    upon    by    every 
operator.    Few  traction  engines  are  ever  actu- 
ally worn   out ;   hence  the   values   are  seldom 
reduced  to  a  practical  zero.    Without  extend- 
ed investigation,  which  it  is  hoped  may  be  un- 
dertaken, accurate  figures  covering  the  entire 
life  of  traction  engines  are  not  to  be  had.  but 
without    such     figures     from     a     considerable 
number  of   operators  the   estimates  given  are 
as  likely  to  indicate  the  truth    ag    any  which 
might  be  made. 

With  regard  to  the  life  of  plows  and  minor 
equipment,  no  data  are  at  hand  and  deprecia- 
tion is  charged  arbitrarily  at  10  per  cent.  Plow 
depreciation  is  of  course  wholly  chargeable  to 
plowing,  but  that  of  miscellaneous  equipment, 
being  due  to  practically  equal  use  in  plowing 
and  thrashing,  is  charged  equally  to  lioth. 

Ri'l^nirs.  Oil.  Elc. — As  previously  stated, 
the  division  of  repairs  may  be  made  on  the 
same  basis  as  that  of  overhead  charges.  From 
such  data  as  are  at  hand,  together  with  esti- 
mates from  men  in  a  position  to  have  con- 
siderable knowdedge  on  this  point,  it  is  possi- 
ble to  arrive  two  ways  at  the  cost  of  repairs 
per  acre  plowed.  The  average  cost  of  repairs 
per  year  is  estimated  by  several  authorities  ai: 
$100.  of  which  $75  would  be  chargeable  to 
plowing.  Other  authorities  estimate  the  cost 
of  engine  repairs  per  acre  at  from  G  to  10c, 
and  data  from  those  operators  wdio  reported 
on  this  point  indicate  the  latter  figure  as  close 


to  the  average.  It  may  be,  however,  that 
their  figures  covered  the  cost  of  repairs  charge- 
able to  thrashing,  and  that  an  estimate  of  10 
cts.  per  acre  for  engine  repairs  would  prob- 
ably cover  the  cost  of  keeping  the  majority  of 
engines  in  good  condition  for  work.  Plow  re- 
pairs are  estimated  at  from  75  cts.  to  $2  for 
each  working  day,  including  the  expense  of 
sharpening.  The  latter  is  much  greater  in 
the  case  of  moldboard  plows  than  with  disk 
plows ;  hence,  in  estimating  the  cost  of  plow- 
ing, a  larger  figure  per  acre  is  allowed  in 
the  Northwest  than  in  the  Southwest. 

In  addition  to  expenses  for  repairs,  labor, 
fuel,  etc.,  from  2  to  5  cts.  per  acre  must  be 
allowed  for  various  lubricants,  including  crude 
oil  for  traction  gearings,  engine  and  cylinder 
oil,  grease,  and  hard  oil. 

La&o)-.— From  three  to  six  men  are  needed 
in  operating  a  steam-plowing  outfit.  One 
guides,  and  a  second  usually  fires  the  engine. 
■  One  of  these  frequently  looks,  after  the  plows. 
A  third  man  and  team  supply  the  engine  with 
water  and  fuel,  and  two  men  with  teams  are 
needed  if  supplies  are  to  be  hauled  any  great 
distance.  Frequently  one  man  gives  his  en- 
tire time  to  the  plows,  while  a  cook  is  needed 
in  many  cases.  The  engineer  is  naturally  the 
best  paid,  receiving,  according  to  correspond- 
ents, an  average  of  $3.12  per  day  in  the  south- 
west group  of  States.  $4.43  in  the  northwest 
group,  and  $4.30  in  California.  The  guider's 
wage  is  more  uniform,  averaging  $1.88.  The 
plowman  and  teamsters  are  paid  from  $1.5ti 
to  $1.75  in  most  cases,  the  former  having  a 
slight  advantage,  wdiile  $1  is  the  common  fig- 
ure for  the  cook.  In  many  cases  it  would 
be  economy  to  pay  much  higher  wages  for 
the  engineer,  at  least,  as  good  management  and 
efficient  help  tend  to  reduce  delays  through 
accidents  or  other  causes.  Board  at  50  cts.  a 
day  for  each  man  and  75  cts.  for  the  use  and 
board  of  each  horse  are  usually  to  be  added 
to.  wages  in  arriving  at  the  labor  cost.  The 
majority  of  operators  furnish  board,  many 
boarding  but  not  paying  the  men  on  idle  days 
In  estimating  the  labor  cost  per  acre  in  this 
liulletin  no  account  has  been  taken  of  wages, 
board,  and  keep  of  teams  on  idle  days,  but 
this  amount,  if  it  could  be  ascertained,  should 
be  added  to  the  total.  It  is  doubtful  whether, 
on  the  average,  steam-plowing  outfits  are  able 
to  work  more  than  two  days  out  of  three  dur- 
ing the  plowing  season,  owing  to  accidents, 
moving,  bad  weather,  and  other  causes. 

The  average  daily  cost  of  fuel  as  gathered 
from  operators,  is  given  elsewhere  under  esti- 
mates of  the  cost  of  plowing.  The  quantity 
and  cost  per  acre  vary  with  the  locality,  the 
kind  and  cost  of  fuel, 'the  acreage  plowed  per 
day,  the  condition  of  the  soil,  the  construction 
of  the  engine,  the  efficiency  of  the  operator, 
and  perhaps  other  factors.  Coal  is  most  used 
in  steam  tractors,  though  wood  is  used  to  a 
limited  extent,  and  straw  in  some  sections. 
Crude  oil  is  used  extensively  in  California. 

]j''atcr. — In  steam  plowing  the  quality  and 
proximity  of  water  are  important  factors.  A-- 
the  daily  consumption  ranges  from  1.50n  tM 
5,000  gals.,  the  labor  involved  is  considerable, 
and  is  much  increased  with  the  hauling  dis- 
tance. Muddy  or  alkali  water,  by  depositing  a 
sediment  in  the  boiler  reduces  the  evaporation 
per  pound  of  coal  consumed,  necessitates  fre- 
quent washing  of  the  boiler,  and  causes  rapid 
depreciation  of  the  flues.  Some  boilers  will 
evaporate  a  greater  quantity  of  water  per 
pound  of  fuel  than  others,  thus  producing 
steam  more  economically,  but  frequently  the 
poor  handling  of  an  engine  will  cause  the 
waste  of  a  large  quantity  of  water.  From 
the  averages  shown  in  Table  II  it  will  be  seen 
that  the  water  used  per  pound  of  coal  is  7.49 
lbs.  in  the  Southwest  and  7.74  lbs.  in  the 
Northwest.  Im  California  it  is  approximately 
0.4  gals,  of  water  per  gallon  of  oil. 

PLOWING    C.VPACITV    OF    TR.\CTI0N    OUTFITS. 

Certain  factors  governing  the  average  acre- 
age plowed  daily  or  yearly  have  already  been 
mentioned.  This  acreage  is  the  outpiit  of  the 
plowing  equipment  and  crew,  and  in  great 
measure  it  represents  the  success  of  the  ven- 
ture. It  is  the  product  of  distance  traveled 
in  plowing  and  the  width  of  the  cut  of  the 
plows.     The  latter  is  governed  largely  by  the 
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piiwer  of  the  engine  ;inil  hj-  the  soil  conditions. 
Init  the  former  is  influenced  hy  a  nniltitude  of 
cironnistances.  The  reports  from  220  operat- 
ors indicate  an  average  working  day  for  steam 
outfits  of  11.27  hours,  and  the  various  en- 
gines have  speeds  ranging  from  2  to  3  miles 
an  hour.  The  average  cut  of  moldboard 
plows  in  the  Xorthwest  is  ascertained  to  be 
11.18  ft.,  and  of  disk  plows  in  the'  Southwest 
13.2  ft.  At  2.5  miles  an  hour  the  theoretical 
daily  capacity  of  moldboard  plows  would  be 
aliout  38  acres,  and  of  disks  about  45  acres. 
The  daily  average  for  the  Xorthwest,  using 
moldboard  plows  almost  exclusivelv,  is  ap- 
pro.ximately  22.9  acres,  and  for  the  Southwest, 
using  disk  plows  principally.  2."). 7  acres;  hence, 
the  actual  performance  is  much  lower  than  the 
theoretical  capacity  of  outfits.  Much  of  this 
loss  is  unavoidable,  due  to  slippage  of  traction 
wheels  and  to  time  spent  in  turning  and  in 
taking  on  supplies.  In  the  latter  operation 
alone  the  loss  of  time  may  easily  reach  25  per 
cent.  Observation  of  steam  outfits  in  the  field 
shows  that  the  time  spent  in  taking  on  supplies 
varies  with  the  crew  and  amounts  to  from 
five  to  fifteen  minutes  out  of  each  hour.  The 
importance  of  getting  the  greatest  service  out 
of  the  equipment  is  not  always  appreciated, 
especially  by  hired  crews. 

The  tendency  frequently  is  to  attempt  to  se- 
cure high  acreage  by  running  at  a  high  speed 
or  by  overloading  the  engine.  The  latter  evil 
is  the  more  common,  the  temptation  to  add  an 
e-xtra  plow  or  a  load  of  harrows  often  being 
too  strong  to  resist.  The  eti'ects  of  exceeding 
the  maximum  durable  speed  or  load  are  to  be 
seen  in  increased  wear  and  breakage,  with 
consequent  delay,  which  overcomes  any  advan- 
tage gained  by  crowding  the  outfit.  The  re- 
ports received  from  operators  do  not  distin- 
guish clearly  as  regards  performance  between 
sod  breaking  and  stubble  plowing.  Taking  the 
data  as  a  whole,  it  is  found  that  approxi- 
mately two-thirds  of  all  operators  harrow, 
disk  or  roll  on  the  ground  while  plowing. 
The  percentage  is  higher  in  the  Southwest 
than  in  the  Xorthwest,  and  in  most  cases 
somewhat  greater  power  is  used  for  this  extra 
work,  owing  to  the  wider  cut  of  plows.  Of 
steam  outfits  54  per  cent  and  27  per  cent  of 
one  make  of  gasoline  outfits  reporting  from 
the  Xorthwest  do  other  work  while  plowing, 
and  10  per  cent  and  3  per  cent,  respectively,  of 
the  total  cost  shown  elsewhere  may  be  charged 
to  this  e.xtra  work,  basing  the  division  on  pro- 
portionate power  consumption.  Practically  all 
these  outfits  use  moldboard  plows.  The  aver- 
age nominal  or  tractive  .horsepower  used  in 
pulling  plows  only  is  2.23  per  foot  cut  for 
steam  engines  and  2. (if)  for  gasoline  engines. 
Therefore.  2.6  hp.  and  3.14  hp.  nominal  rat- 
ing, are  left,  respectively,  for  each  14-in.  plow 
bottom,  after  deducting  the  power  used  in 
pulling  harrows,  etc.  In  the  Southwest  13  per 
cent  of  the  power  of  the  average  steam  outfit 
reported  and  11  per  cent  of  that  of  the  aver- 
age gasoline  outfit  reported  are  shown  to  be 
chargeable  to  work  other  than  plowing.  Of 
the  steam  outfits  70  per  cent  and  of  the  gaso- 
line outfits  80  per  cent  report  e.xtra  work. 
.•\fter  deducting  the  power  thus  consumed.  1.75 
nominal  horsepower  per  foot  cut  is  expended 
by  the  steam  outfits  in  pulling  plows  and  2.22 
hp,  by  gasoline  outfits.  This  is  based  on 
the  average  width  of  furrow  cut  by  the  disk- 
plow  outfits,  as  shown  in  Table  II.  From 
8  to  10  in.  is  the  usual  cut  per  disk.  From  this 
it  would  appear  that  two  or  more  plows  should 
be  dropped  if  harrowing  is  done,  depending  on 
the  draft  of  the  extra  load,  and  that  10  mold- 
board  or  15  to  20  disk  plows  are  a  load  for 
the  average  steam  engine,  while  the  type  of 
gasoline  engine  mentioned  can  handle  fewer 
plows  than  steam  engines  of  equal  nominal 
rating.     From   30  to   50   per  cent  more   acres 


TABLE  II.— D.ATA  IX  REFERENCE  TO  STEAM  PLOWING  OUTFITS    OPERATED    IN    CALI- 
FORNIA.   IX    THE    SOUTHWESTERN   AND   THE    NORTHWESTERN     SECTIONS     OF    THE 

UNITED    STATES,  AND  IX    CANADA. 

Canada. 

Work  accomplished,  etc.  California.       Southwest.       Northwest.  1.  2. 

Number    reporting 11  100  60  23                   214 

Acres  plowed  annually  for  self '  2,S00  475  310  379 

Acres  plowed  annually  for  others 6S9  580  348  628                  ..'.' 

Acres  plowed   annually,   total 3,489  1,055  658  1,007 

Percentage  of   custom   plowing 20  55  53  61 

Size  of  engine  (horse  power) *110  26.46  27.5-  29                27  2S 

Cost  of  engine $5,500  $2,680  $2,505  $3,420 

Number   of  plowst 23.3                    9.58  11                    8  6 

Width  of  furrow  cut   (feet)t 20.45  12.8  11.18  12.83                 10  0:! 

Cost    of    plowst $506  $451  $657  $860 

Hours  of  work  each  day 10.0  11  11.44  12  31 

Miles  covered  each  dayt 20.4  16.4  16.9  13.8                 16  75 

Acres  covered   each  day 50.6  25.7  22.9  21.4                 "0  37 

Days  of  plowing  for  the  year 69  41  29  47 

Men     employed 6  3.43  4.24  4.11                   4.46 

Horses     "sed...    55  3.1  45  39                  335 

Labor  and  board  (by  day) $16.50  Sll  $14  $14 

Quantity  of  fuel  used  each  day§ 7.16  2.50.S  2,735  3,151                3  064 

Quantity  of  fuel  used  for  each  acre§...  0.14  9S.4  126.6  147  4                1504 

Cost  of  fuel   for   each  day $7.28  $6.91  $8.71  $8.34 

Cost  of  fuel  for  each  acre $0,144  $0,273  $0.38  $0.39 

Quantity  ot  water  used  each  day" 3,367  74.1  77.75  72  8                  571 

Cost  of  oil,  etc.,  for  each  day $1.00  S0.57  $0.59  $0.87                  ...'. 

•Brake  horse  power.     Nominal  or  tractive  rating  about  60  horse  power. 

iLess  than  one-fifth  of  the  outfits  reported  in  the  Southwest  use  moldboard  plows.  These 
average  9.18  bottoms,  cutting  10.7  feet,  and  cost  $561  each.  From  10  to  20  disk  plows  would  be 
1^  .  S  ""  '?''  average  of  13.2  feet  reported.  These  sets  average  $428  in  price.  The  figures  in 
the  table  are  for  the  average  of  both  types. 

f'Miles  a  day"  is  miles  traveled  with  plows   in  the  ground  as  figured  from  the  daily  acreage 
and  the  average  width   of  the  furrow.     The  distances  traveled  in  turning,  etc.,  is  not  included. 
§For   California   expressed   in   barrels   of   crude   oil;    elsewhere    in    pounds   of  coal. 
__**r'or    California    expressed    in    gallons;    elsewhere  in   the  United   States  in   barrels   of  31.5   gal- 


can  usually  be  covered  each  day  in  stubble 
plowing  than  in  breaking  virgin  sod,  and  the 
coal  consimiption  to  the  acre  averages  less, 
though  probably  not  in  the  same  ratio.  Sod 
breaking  is  usually  shallower,  and  the  heavier 
draft  is  overcome  somewhat  by  the  increased 
efficiency  cf  the  engine  on  the  firm  footing 
afforded  by  the  sod. 

INCOiME   FROM    TR.\CTI0N-PL0WIXG   OUTFITS. 

The  apparent  profit  in  steam  plowing  is  so 
great  as  to  encourage  the  reckless  buving  of 
equipment.  From  30  to  40  acres  is  not'  an  un- 
common day's  work  and  the  mere  running  ex- 
pense is  often  below  $20.  .\t  prices  ranging 
from  $1.50  to  $4  to  the  acre  the  daily  income 
is  apparently  much  in  excess  of  operating  ex- 
pense, the  factors  of  interest,  depreciation,  ex- 
pense during  idleness,  and  cost  of  moving 
often  being  overlooked.  A  study  of  the  data 
given  later  as  to  the  acreage  -plowed  annually 
will  show  that,  except  in  California,  where 
holdings  are  much  larger,  the  custom  acreage 
is  nearly  or  more  than  equal  to  the  area 
plowed  for  the  owner  of  the  outfit.  It  fol- 
lows, then,  that  even  with  all  other  factors  fav- 
orable, financial  success  is  doubtful  where  the 
custom  rate  is  low. 

The  follow'ing  table  shows  the  range  and 
average  of  custom  prices,  as  reported  by  oper- 
ators of  both  steam  and  gasoline  outfits: 

The  lowest  figures  are  usually  for  stubble 
plowing  and  the  highest  for  breaking  sod,  but 
the  rates  charged  by  the  same  operator  for  the 
two  kinds  of  work  are  not  as  far  apart  as  the 
range  indicated.  In  parts  of  Kansas  a  dif- 
ference of  only  25  cts  an  acre  is  made,  and  a 
difference  of  50  cts  is  reported  by  more  oper- 
ators in  both  Plains  sections  than  any  other 
figure.  A  difference  of  $1  or  more  is,  how- 
ever, common  in  the  X'^orthwest.  In  some  cases 
these  prices  cover  both  plowing  and  harrow- 
ing, while  in  others  from  10  to  25  cts  an  acre 
are  added  for  harrowing.  The  prices  in  the 
corn  belt  and  in  Kansas.  Oklahoma,  and  Te.xas 
(the  average  being  $1..50  in  Kansas  and  $1.62 
for  the  three  States)  are  so  low  as  to  leave  lit- 
tle or  no  margin  to  cover  expenses  during  idle- 
ness and  net  a  profit.  With  all  other  factors 
equal,  a  slight  increase  in  the  rate  will  often 
turn  an  unsuccessful  venture  into  a  profitable 
one. 


TABLE    I.— PRICES    CHARGED    FOR    TRACTIO 

CAN 

Location  of  outfits. 
North    Dakota,     South    Dakota.     Minnesota,     and 

Montana     

Nebraska.    Colorado,    ICansas.    Oklahoma,    Texas, 

and    Xew   Mexico 

Indiana.    Illinois,    Iowa,   and   Missouri 

California     , 

Canada     


N    FLOWING    IN    FIFTEEN    STATES    AND    IN 
ADA. 

Number  of  opera-     Prices  charged  for  plowing. 
tors  reporting.  Lowest.  Highest.  Average. 

73  $1.25  $4.00  $2.99 


119 


3.50 


l.S 


6 

1.00 

2.00 

1.44 

12 

1.25 

1.60 

1.32 

23 

1.75 

5.00 

3.66 

.AVER.\GE     RESULTS     WITH     STE.-\M-PLOWIXG     OUT- 
FITS. 

In  view  of.  the  extreme  variation  in  condi- 
tions encountered  by  individual  operators,  any 
averages  of  results  must  be  taken  with  due  re- 
gard for  local  conditions.  Table  II  presents  a 
summary  of  the  data  taken  from  reports  com- 
plete enough  to  give  the  desired  information. 
These  include  results  for  a  part  of  the  season 
of  19o8.  For  the  purpose  of  comparison,  two 
columns  are  shown  for  Canada.  The  first  is 
from  direct  reports  from  operators.  In  the 
second  column  averages  are  taken  from  the 
annual  traction-plowing  numbers  of  "The  Can- 
adian Thresherman  and  Farmer."  from  l!t05 
to  lOOf),  inclusive,  and  represent  214  letters  of 
steam  plowmen  in  answer  to  that  journal's  an- 
nual circular  letters  on  this  subject.  A  small 
percentage  of  the  letters  are  duplicated ;  that 
is,  they  are  from  the  same  operator  in  differ- 
ent years,  and  several  correspondents  reporting 
under  column  1  are  also  found  under  column 
2.  The  average  of  coal  used  given  in  column 
2  is  from  150  operators,  many  using  either 
wood  or  straw  or  not  reporting  at  all.  "Those 
using  wood  report  about  2  cords  a  day  as  an 
average.  The  average  number  of  barrels  of 
water  used  by  Canadian  operators  apparently 
varies  greatly.  However,  a  diflterence  in 
standards  may  explain  the  variation.  If  the 
72.8  barrels  in  column  1  were  of  31.5  imperial 
gallons  of  10  lbs.  each  and  the  57.1  barrels  in- 
column  2  were  of  42  imperial  gallons,  the 
water  used  per  pound  of  coal  would  be  7.21 
and  7.82  lbs.,  respectively.  It  is  difficult 
otherwise  to  account  for  such  a  wide  variation. 

The  data  for  1907  and  1908  under  column  i 
are  much  nearer  the  figures  contained  in  first- 
hand reports  from  the  Xorthwest  and  Canada, 
as  is  to  be  expected  in  view  of  the  time  cov- 
ered by  the  latter.  For  these  two  years  the 
averages  of  data  contained  in  118  letters  show 
the  size  of  the  engine  to  be  27.7  hp. :  number 
of  plows.  9.09 ;  width  of  furrow,  10.6  ft. ; 
miles  a  day.  16.75;  acres  a  day,  21.52;  number 
of  men.  4.53;  number  of  horses,  .3.57;  quantity 
of  coal  a  day,  .3.245  lbs. ;  quantity  of  coat 
for  each  acre,  150.8  lbs. 

COST  OF  PLOWING  WITH   STEAM  ENGINES. 

Table  III  the  acre  cost  of  plowing  is  based' 
on  the  data  in  Table  I.  A  considerable  num- 
ber of  other  operators  were  interviewed,  but 
principally  with  regard  to  points  not  covered 
in  the  circular  letters,  their  experience  and  re- 
sults being  on  a  par  with  those  of  the  cor- 
respondents. It  was  found  impracticable  to- 
separate  the  cost  of  harrowing  in  each  re- 
port ;  hence,  the  corrected  total  for  plowing 
alone  is  based  on  the  percentages  given  under 
the  discussion  of  acreage  plowed. 

The  cost  of  men  and  teams  on  off  days  and 
of  moving  from  place  to  place  between  jobl 
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-ricTc-  TIT     arnv  rn'^T  OP  STEAM  PLOWING  (INCLUDING  HARROWING,  ETC.)  IN  CAL-  place    120   horses   and   the   necessary   drivers. 

^"^  n^oRxir  iN^TOE  ¥ouraWES'raRN  NORTHWESTERN   SECTIONS   OF  THE  Another  outfit,  operating  eleven  months  in  the 

"    '  ■                         UNITED  STATES,  AND  IN  CANADA.  r-     ..^c  year,  handles  1,300  acres  of  beets.     Others  are 

Details  of  cost.  California.     Southwest.     Northwest.        ^au^^^^  ^^  ^^   ^^^^^^   .^  1^^^^  vineyards,  while  a  large 

Interest   on   engine *0.0G|              *    "5^                   3S1                  -3*  number    are    used    in    sugar-cane    culture    in 

Depreciation    on    engine .  -^^                     -j,,                     'lO                     .10  Hawaii.     While  these   outfits   are   not   suitable 

f^PJl}'^  °"   n!!f'"/ ■.■.■.:;■.  '.009                 .024                 .056                 .048  j-^j.  ^^^  o„  ^  jmall  scale  it  would  seem  that 

Intel  est    on    piows ^,  -                      n.o                      iq                      .Oso                    j-^      i-                i_    j    •                                    j 

Depreciation    on    plows -"j^                   -^1^                    Jgg                   .07  a    modification,    embodying    numerous    advan- 

Repairs    on   plows...... :'-',V'''';i  019                  'osT                  iOoS                  .039  tages  and  adapted  to  more  general  use,  might 

'"lau%ment      '''          '°".°"..      .     .     ■  654  be  produced  in  the  United  states  and  sold  at  a 

Labor  and   board -^26                   .|28                   .611                   -^^  prjcg    within    the   reach   of    small    operators. 

Fuel     •  g2                        .022                        .026                        -041                            INTERNAL-COMBUSTION  ENGINES. 

Oil,  grease,  etc ^      ■ Internal-combustion  engines,  represented  by 

Total    $0.S53               U-31                ^^-^^^              ^-^'^  gasoline  and  kerosene  motors,  are  usually  of 

»i  14  SI  73  ...  smaller  size  than  the  steam  engines  used   for 

Corrected   total '^ .  plowing.     They    range     from     12    to    40    hp.- 

■ "  ~  nominal   rating,  and   from   19  to  80  hp.  brake 

must  be  added  to  the  cost  per  acre  of  plow-  alternately.  In  this  way  the  entire  power  of  rating.  As  before  explained,  the  nominal 
ing  This  will  frequently  more  than  offset  the  the  engines  is  available  for  work,  none  being  rating  is  supposed  to  denote  the  equivalent  of 
correction  for  harrowing  the  cost  for  each  day  used  in  moving  their  own  weight  across  the  the  work  of  the  number  of  horses  specified 
of  idleness  being  higher,  of  course,  with  steam  fields.  The  engines  advance  alternately  the  which  is  performed  by  the  engine,  while  the 
than  with  gasoline  outfits.  The  days  of  idle-  width  of  the  furrow,  moving  in  parallel  direc-  brake  rating  indicates  the  power  of  the  en- 
ness  are  more  frequent,  possibly  one  in  three,  tions  at  right  angles  to  the  furrow.  In  '"any  gine  for  belt  work.  In  size  internal-combus- 
addin''  in  to  IS  cts  per  acre  to  the  cost  given.  cases  permanent  roads  along  the  sides  of  the  tion  engines  range  from  a  weight  of  a  little 
Since°both  breaking  and  stubble  plowing  are  fields  insure  a  firm  footing  for  the  traction  more  than  2  tons  to  17  or  18  tons,  although 
included  and  in  unknown  proportions,  no  satis-  wheels.  Balance  plows  are  used,  1.  e..  right  the  majority  in  use  are  between  5  and  10  tons, 
factory  statement  can  be  made  as  to  the  rela-  and  left  hand  moldboard  plows  are  mounted  ^g  a  rule,  they  are  rated  higher  in  propor- 
tive  cost  of  each.  However,  the  daily  running  in  gangs  facing  a  pair  of  large  wheels.  In  tion  to  actual  brake  horsepower  than  are  steam 
expenses  are  not  essentially  dilTerent ;  hence  plowing,  the  implement  is  not  reversed,  the  engines,  but  have  a  higher  tractive  efficiency 
the  relative  cost  is  probably 'in  inverse  proper-  forward  gang  being  tilted  out  of  the  ground  ,i,an  the  latter;  that  is.  deliver  a  larger  propor- 
tion to  the  daily  acreage.  on  one  trip  and  plowing  on  the  return.  Frames  tion  of  the  total  power  in  effective  pull.  The 
C0MP.\R.\TIVE  RESULTS  WITH  STEAM  ENGINES  OF  to  which  harrows,  rollers,  etc.,  may  be  at-  same  confusion  as  to  rating  prevails  and, 
DIFFERENT  SIZES.  tached,  cultivators,  beet  plows,  and  other  im-  owing   to    the    differences    in    the    practice    of 

Table   IV   shows   fairly   well   what   may   be  plements    for    cultivation    are    a    part    of    the  various    manufacturers,    gasoline    engines    are 

expected  of  steam  engines  of  the  small,  me-  equipment,   and   usually   all   tillage   operations  frequently    expected    to    do    more    than    their 

diuni,  aiid  large  sizes  generally  used  for  plow-  connected  with  the  beet  crop  are  accomplished  actual    horsepower    warrants.     In    price    these 

ing.     Extremes    are   not    represented.     It    will  without  the  use  of  animals.  motors  are  usually  more  expensive  per  brake 

be  noted  that  in  the  Southwest  the  medium-  Plowing  is  done  at  a  depth  of  12  to  14  in.  horsepower  than  steam  engines,  the  types  most 

sized   engines   seem    to   be   the   most   popular,  for  sugar  beets,  and  in  heavy  adobe  soil  from  ^isej  ranging  in  cost  from  $1,300  to  $2,500  de- 

and   those   of   the   largest   size   in  the   North-  10   to   20   acres   are   covered    per   day.     Light  Hvered  free  in  territory  within  reasonable  dis- 

west,    while    few    small    engines    are    used    in  cultivation  is  done  at  a  depth  of  7  to  9  in.  and  tance  from  the  factories. 

either  section.  With  the  exception  of  the  deep  tillage  at  from  14  to  16  in.,  the  cultivators  Gasoline  engines,  using  this  term  to  desig- 
quantity  of  coal  per  acre  in  the  case  of  small  licing  16  ft.  and  10  ft.  in  width,  respectively.  ^ate  all  of  the  oil-burning  internal-combustion 
engines"  in  the  Northwest,  the  averages  show  Cultivating  is  done  at  the  rate  of  2.5  to  35  class,  present  a  great  variation  in  type,  having 
the  results  that  might  be  expected  from  the  acres  and  harrowing  at  the  rate  of  50  acres  a  ^q  recently  been  developed  as  to  lack  the  stand- 
size  of  the  engine,  and  in  this  case  the  nuin-  day.  A  special  implement,  lifting  6  rows  of  ardization  possessed  by  steam  traction  en- 
ber  of  operators  is  so  small  as  to  render  the  beets  at  a  depth  of  12  to  16  in.  is  used  in  gines.  The  four-cycle  motor  is  universally 
figures  of  little  value.  The  number  of  men  harvesting,  and  from  15  to  25  acres  are  coy-  ^jed.  Most  of  the  smaller  tractors  are  of  the 
and  horses  evidently  is  not  in  proportion  to  the  ered  in  a  day  when  necessary.  No  time  is  single-cvlinder  type,  which  is  the  most  econom- 
size  of  the  engine.  In  both  sections  the  small  lost  in  taking  supplies,  as  the  engines  are  sta-  ,^3!  of 'fuel  but  not  so  steady  in  running  as 
engines  apparently  travel  more  miles  a  day  tionary,  and  little  time  is  wasted  at  the  ends  of  multiple-cylinder  types,  on  account  of  the 
than  the  larger  ones,  this  figure,  as  before,  the  furrows,  one  engine  being  ready  to  start  longer  interval  between  power  strokes.  On 
being  calculated  from  the  acreage  plowed  and  pulling  as  soon  as  the  other  finishes.  account  of  the  limitations  to  the  size  of  cylin- 
the  width  of  furrow.  The  figures  as  to  horse-  From  five  to  eight  men  are  used  in  plowing,  ^jgrs  this  type  must  necessarily  continue  to  be 
power  per  foot  cut  and  the  reciprocal  "feet  including  a  foreman,  two  engineers,  one  or  made  in  small  units,  the  more  powerful  tract- 
cut  per  horsepower"  are  quite  significant,  indi-  two  teamsters,  two  plowmen,  and  a  cook.  ors  now  on  the  market  using  two,  three  or 
eating  that  the  larger  engines  furnish  greater  From  6  to  8  barrels  of  crude  oil  daily  supply  foi,r  cylinders.  These  may  be  either  vertical 
power  per  unit  of  nominal  rating  than  the  both  engines.  The  expenses,  not  including  in-  q^  horizontal,  and  if  horizontal  either  "twin" 
smaller.  A  comparison  of  sections  on  this  terest  and  depreciation,  are  about  $30  a  day,  or  or  "opposed,"  i.  e.,  either  side  by  side  or  in 
point  shows  that  from  20  to  25  per  cent  more  from  $2  to  $3  an  acre.  In  comparing  this  with  jj^g  on  opposite  sides  of  the  crank  shaft.  The 
power  per  foot  of  width  is  required  in  the  the  cost  of  operating  direct  traction  outfits,  the  larger  the  number  of  cylinders  the  more  com- 
Northwest  than  in  the  Southwest.  The  wider  great  dift'erence  in  depth  of  plowing  miist  be  plicated  the  motor,  but  usually  the  more 
use  of  disk  plows  will  account  for  a  large  kept  in  mind.  Interest  and  depreciation  smooth  running,  owing  to  the  more  nearly 
part  of  this  difference.  charges   are  heavy,  though  the  outfits   are   in  continuous  succession  of  power  strokes.     Two 

^ opposed  pistons  in  a  single  cylinder  are  used 

TABLE  IV.-COMPARISON  OF  VARIOUS  SIZES   OF   STEAM   PLOWING   ENGINES   USED  IN  on  one  type.     The  variation  in  engine  speed  IS 

THE    SOUTHWESTERN    AND    THE    NORTHWESTERN     SECTIONS     OF     THE     UNITED  considerable,  ranging  from  220  to   l,bOO   revo- 

STATES  AND  IN  CANADA.  lutions  a  minute,  but  as  a  rule  not  over  o50 

Southwest.  Northwest  and  Canada.  revolutions  are  made  at  normal  speed.     Differ- 

18,  20  and  SO,  32  and  IS,  20  and                     30,  32  and  ences  in  the  method  of  governing,  ignition,  re- 

23  horse-  25  horse-     35  horse-  22  horse-  25  horse-  35  horse-               ^-    „    _„,   „„„i;„„  are  nntaKIp    the  latter  in- 

Details  for  steam  outfits.                             power.  power.        power.        power.        power.        power.  ^"jf"^,  and  cooling  are  notable,  the  latter  in 
Number  of  outnts 10  42                22                  5                21                41  eluding  air,  water,  oil,  and   steam  cooling  de- 
Average  size  of  engine 20.2  26              31.95          20.4           25              31.9  ^ices     Practically  all  tractors  are  gear  driven, 

^l^[Il  0I  /u"r7oT  ('i'n'^c'^h'^si:::::::::;                 lO^f  llf''        ill'"'          90"          iMf        uii  but  great  variation  as  to  the  height  and  width 

Men    employed 3.6  3.43             3.76             3.8               3.95             4.39  of   traction   wheels   is    found.                ^ 

Horses    used 3.4  3.05             3.3               2.6              2.95             3.S               A  few  types  are  equipped  for  burning  either 

Acres  covered  each  day 20.5  23.2              33.4              16.8              19.6              25.2  „aqnlinp      kerosene      or     distillate     (low-grade 

Miles  covered   each   day 18.5  15.6              16.5              18.5              15.8              15.8  P^°^^\uZ„ir:^J^r.tl.i^^^lZth<'<'n 

Horsepower  per  toot  cut 2.21  2.04             1.92             2.72             2.44             2.42  kerosene),  although  no  motor  has  as  yet  been 

Feet  cut  per  horsepower .452  .49               .521             .368             .409             .413  developed     which    will     handle     the    different 

Pounds  of  coal  used  each  day 2,350  2,457           3,218           1,780           2,552           3,100  f,, el,  ennallv  well  under  all  conditions.  Distil- 

Pounds  of  coal  used  for  each  acre..                  114.6  105.9             96.3           106              130.2           122.«  f^lf ij^rgX  us" 

not  easily  obtainable  in  other  sections.  Kero- 
sene is  used  to  a  great  extent  in  at  least 
CAHi.E  SYSTEM  OF  STEAM  PLOWING.  use  the  greater  part  of  the  year.  The  invest-  one  of  the  leading  plowing  tractors.  Both 
In  England,  Germany,  and  other  countries  a  ment  for  each  outfit,  including  freight  and  kerosene  and  distillate  ar  cheaper  by  the  gallon 
common  type  of  steam  plowing  involves  the  duty,  is  from  $25,000  to  $30,000.  The  cables,  than  gasoline,  and  reports  from  correspondents 
use  of  plows  or  other  implements  drawn  by  which  cost  from  $600  to  $900  each,  last  from  indicate  that  the  fuel  cost  per  acre  is  less 
cables.  A  number  of  these  outfits,  all  of  for-  six  to  eighteen  months  in  continuous  use,  and  also.  ."Mcohol  is  not  as  yet  a  commercially 
eigri  make,  are  used  in  various  parts  of  the  bad  water  destroys  flues  in  from  six  to  twelve  important  fuel  for  traction  engines.  Opinion 
West,  principally  in  California,  and  there  months;  otherwise  the  outfits  are  capalile  of  as  to  the  relative  merits  of  kerosene  and 
chiefly  on  large  sugar-beet  ranches.  So  far  as  long  service.  gasoline  is  divided.  The  former  may  be  used 
known,  all  of  these  outfits  are  of  the  double-  In  view  of  the  heavy  initial  and  operating  successfully  where  the  engine  is  operating 
engine  type,  a  traction  engine  being  located  cost,  the  use  of  this  equipment  is  restricted  to  under  a  fiill  and  rather  constant  load,  as  in 
during  operation  at  either  side  of  the  field.  large  enterprises.  One  ranch  in  California  plowing,  but  owing  to  its  heterogeneous  corn- 
Steel  cables,  80  to  lOn  rods  long,  attached  to  uses  five  sets  of  tackle  in  handling  10.000  position'  it  does  not  give  such  perfect  com- 
thc  implement,  are  wound  on  drums  mounted  acres  of  sugar  beets,  using  horses  only  in  seed-  bustion  under  varving  conditions  as  does  gaso- 
l)erc:iib  the  ergiiie  bnilers.  the  eneines  pulling  ire-  nrd   hauling.     Each   outfit  is   said   to  dis-  line.     As  a   rule,   from   1  to  2  gallons  of  tfie 
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latter     are     used     oer     dav     for     startine     and  TABLE  v.— DATA   IN  REFERENCE  TO  GASOLINE    PLOWING  OUTFITS   OPERATED   LN   THE 

latter    are     usea    per    aay     lor    starting    anu  SOUTHWESTERN    A.ND   THE   NORTHWESTERN    SECTIONS    OF   THE    UNITED    STATES 

warming   up   the   kerosene   motors ;   hence   its  AND  IN  CANADA, 

use    is    seldom    entirely    dispensed    with.     The  Work  accomplished,   etc.                                Southwest.       '       Northwest.            Canada.        All  outfits.* 

rapid  development  of 'internal-combustion  en-       Number  of  outfits 10  11  11  26 

gines    for    marine,    automobile     traction,    and  ^-|i  ^1°^:!^  I^IIJ-H^;  'f-  Xrs ! ! ! ! !               Ul                         ll'o                        ii::                          !!« 

stationary  purposes  has  increased  the  demand       .A.cres  plowed  annually,  total S41  635  715 

for    gasoline    and    the    rate    of    exhaustion    of       Percentage  of  custom   plowing ■  «  47  ....  44 

the  supply,  so  that  it  seems  only  a  question  of  §■„-  %  f.%% ^!'.''.''T^'f.] :::;:::::::           i2.M                      $2,300                          . .::                       $2,300 

time  when  the  less  volatile  oils  wilrof  neces-       Number  of  plows  usedt 12  6.77  7  

sitv  be  used  extensivelv  in  tractors.     For  the       Width   of  furrow  cut   (feet)t S.83  7.9  7.93  8.18 

present,  however,  gasoline  remains  the  stand-  gotiVs^'of '^^?k  each-  day! ! ! ! ! : ! ! ! ! ! ! !  i             %'!                       ^'It                      '  1 ! ! !                       1*0:11 

ard  fuel  and  the  majority  of  new  tractors  are       Miles  covered  each  day. 17  18.25  16.8  17 

being   designed   primarily    with   a    view   to   its       Acres  covered  each  day 17.4  17.5  16.1  ^^•?i 

,,„„  Days  of  plowing  for  the  year 48  36  42 

"°"^-  Men    employedt 2  2  2  2 

COST  OF   PLOWING  WITH   GASOLINE  ENGINES.  Labor  and  board  (bv  dav)t $7  $7  ....  $7 

As  is  the  ca^e  with  steam  engines,  the  prac-  Quantity  of  fuel  used  each  day  (gals.)              53.6                         49.4                          §oO                        49.2 

tice  of  using  gasoline  motors   for  plowing  is  gJsTorfuerfof  lfc^ay'"".^^^.'^.'"!: '            rJJ                      $7.31                        t.'                       i^^ 

so  new  that  satisfactory  figures  regarding  life,       cost  of  fuel  for  each  acre $0,302  $0,418  $0.37 

repairs,   etc.,   are    not   to   be   had.     It    follows,       Cost   of   fuel    (gallon) $0,098  $0,147  ....  $0.1275 

.!,„=(„,=    ^^,t   f,cT,^r,^z   r,n  thf  rrict  nf   nlnwintr       Cost  Of  Oil  for  each  day $0,505  $0,462  $0,487 

therefore,  that  figures  on  the  cost  ot   plowing  ,.^^^^    ^^^^    correspondents    only,    including  several    scattered    outside    of    the    two    principal 

are  not  conclusive  except  as  regards  the  ex-  sections. 

penses   which   may  be   designated   as   current.  tThe  figures  for  the  Northwest  are  for  moldboard  plows  and  for  the  Southwest  for  disk  plows; 

TV,o  firct  ciirnpssfiil   (rasnline  tractors  were  nut  'he  average  of  all  outfits  includes   both.                                                                                               ,    , 

1  he  first  successlul  gasoline  tractors  were  put  ^^^^  ^^^  ^^^,^  reported  in  all  but  a  few  cases,  and  this  number  was  recommended  as  a  most 

on  the  market   about   lyUd,   and   comparatively  satisfactory  crew.     No  horses  are  included,  as  the  reports  indicate  their   use  for  only  a  few   hours 

few  have  been  out  long  enough  for  operators  each  week,  if  at  all. 

to  become  thoroughly  familiar  with  what  may  §United  States  gallons. 

be  expected  of  them,  yet  the  figures  given  in 

the  following  pages  may  be  taken  as  indicative  j^^^,^  ^^^^  abandoned  on  account  of  wearing      engineer,    as,    notwithstanding    the    simplicity 

of  their  practicability.  p^j                                                                                       q{  gasoline  engines,  skilled  labor  is  as  essential 

With  regard  to  the  factors  of  interest  and  Repairs  to  engines  are  estimated  at  10  cts.       to    the    best    results    as    with    steam    engines, 

depreciation  the  same  general  points  will  apply  ^^  ^^^^  ^^^  ^j^^,  ^  ^.^^     respectively,  bv  two       Board  is  allowed  at  the  rate  of  $1  per  day,  and 

to  gasoline  as  to  steam  engines.     It  is  doubt-  ^j^^^^i^   ^^   .^^   company   making   the   tractor       a    small   charge    for   the   occasional   use   of   a 

ful  whether  the  comparative  wear  in  P  owmg  j^jt  mentioned,   these   amounts  being  deemed       team  may  easily  be  covered  by  the  figure  given 

and  thrashing  xvill  be  in  the  same  proportion  as  ^^  ,^  ^^  ^         ^jj              ^^         j^^^  ^^^^^  ^^^       ^^^  ,^1^^^.  ^^^^      ^j^^  ^^j,^^  -^^^^  p{  ^^^^  ^3  j^g. 

with  steam  engines,  as  the  gasoline  engines  are  recommended  as  being  economical  expendi-  ured  from  the  reports  of  twenty-six  corre- 
ess  likely  to  be  overloaded  m  plowing.  Gaso-  ^^^^^^  ^^  ^^^  ^^  ^^^  purchaser.  The  for-  spondents  using  one  of  the  leading  plowing 
line  engines  when  first  developed  were  .tation-  ^^^  ^  supports  the  estimates  of  several  tractors  are  given  in  the  following  table  of 
ary  and  could  be  rated  on  the  same  basis  as  (.grrespondents  and  mav  in  this  case  be  fairly  averages.  The  column  headed  "Canada"  in- 
stationary  steam  engines  or  in  comparison  witn  ^^^^^^^^  ^^  correct.  The  plows  used  are  of  the  eludes  reports  from  eleven  Canadian  operators 
horses  on  a  small  horsepower.  Later  on  ^^^^^  ^^  ^^^^^  employed  with  steam  en-  of  this  same  tractor,  published  by  "The  Can- 
some  of  these  same  engmes  were  moun  ed  on  ^^^^^  ^^^^^  .^  number,  and       adian  Thresherman  and  Farmer"  in  its  annual 

traction  trucks  and  given  the  same  rating  as      =>        •  »  

before.     This    naturally    confused    purchasers, ^ 

who  expected  these  engines  to  draw  the  same  TA.BLE  VI.— ACRE  COST  OF  PLOWING   WITH    GASOLINE     ENGINES      (INCLUDING     SOME 

load   a's   steam   engines  of   equal   rating.     Seri-  HARROWING)    IN   THE   SOUTHWESTERN,  AND^THE^  NORTHWESTERN    SECTIONS    OF 

ous   disappointment   to   the   users   and   damage  Details  of  cost                                             "      '                      Southwest.           Northwest.          All  outfits. 

to  the  tractors  were  the  result.     A  few  makes       interest  on  engine $0,103  $0,139  $0,124 

of  gasoline  tractors  were  given  a  nominal  rat-       Depreciation   on   engine 214  .29  .2o/ 

ing^  based    on    the    number    of    horses    which  Repan^^  on^  engine. . .... . . . . . . . . . .  _.  _. . ....  _. . . .  _. . .... .  _. ....  _. .           .10^                       .10,                       .10^ 

they  would  equal  in  effective  pull,  though  the       Depreciation   on   plows 041  .038  .041 

various  manufacturers  took  different  bases  for       Repairs   on   plows.. ■•■■•:•; ^U  'S?!  ■?.ii 

their  ratings.     Operators  soon  foimd  that  gaso-  l>;te^-t  -d^fX'""''°"  °"  """^'"'^^^^^^                                      4ol                     :«'                     '.'^l 

line  tractors  could  not  be   forced  beyond  the       ^^^j     usually    kerosene.' .'.■.■ 302  .418  .370 

maximum  of  power  developed  at  the  time  of       oil,  'etc -029  -026  -029 

explosion,  and  were  not  to  be  relied  upon  for  ^^^^^  ^^^.^  ^^^^^  ^^^^^ 

getting  out  of  serious  difficulty  when  already       . 

pulling  a  full  load.  On  this  account  it  is  prob-  ; 
able  that  gasoline  engines  as  a  whole  pull  loads  fhg  pig^^  repairs  will  be  proportionately  less.  plowing  numbers  from  1905  to  1909,  inclusive, 
more  suited  to  their  "normal  and  durable  power  -pi^g  ^^^^  of  rniscellaneous  equipment  will  usu-  The  following  table,  showing  in  detail  the 
than  do  steam  engines.  On  the  other  hand,  ^Hy  jjg  covered  by  $100,  as  provision  must  be  estimated  'cost  of  plowing  with  gasoline  tract- 
owing  to  the  smaller  margin  of  brake  horse-  madt  for  but  two  men  and  the  transportation  ors.  is  based  upon  the  foregoing  averages  and 
power  over  and  above  the  nominal  rating,  they  qj  ^  comparatively  small  quantity  of  fuel  and  assumptions  and  should  be  analyzed  -father 
are  more  likely  to  be  crowded  to  their  limit  in  w-ater.  '  tlian  taken  as  a  whole.  Harrowing  or  sim- 
runiiing  separators  or  other  machines  driven  -pf,g  labor,  cost  of  operating  gasoline  outfits  ilar  work  is  included  in  27  per  cent  of  the 
by  belt  power.  A  leading  manufacturer  of  jj  usually  limited  to  the  wages  and  keep  cases  in  the  Northwest  and  in  80  per  cent  in 
gasoline  engines  estimates  the  wear  and  tear  ^f  j^y^  j„g„,  ong  for  the  engine  and  one  for       the  Southwest. 

at  TO  and  30  per  cent,  respectively,  for  plow-  jhe  plows.  This  is  true  regardless  of  the  size  As  in  the  case  of  steam  outfits,  a  portion 
ing  and  thrashing,  when  given  equal  length  o«  q^  make  of  the  tractor.  Horses  are  used  but  of  this  average  cost,  based  on  the  horsepower 
service.  Other  authorities  who  have  given  ^  f^^,  i^ours  a  week,  if  at  all.  In  many  sec-  estimated  to  have  been  consumed,  is  chargeable 
thought  to  this  point  are  of  the  opinion  that,  jj^j^g  gasoline  is  delivered  in  the  field  by  the  to  harrowing  and  other  operations.  This  is 
v.-ith°the  exception  of  such  makes  as  have  a  dealer,  horses  thus  being  dispensed  with  en-  ascertained  to  be  3  per  cent  in  the  North- 
low  nominal  rating  in  proportion  to  actual  tirely.  Licensed  engineers  are  not  usually  re-  west  and  11  per  cent  in  the  Southwest ;  conse- 
horsepower  gasoline  engines  as  a  class  will  be  quired  with  gasoline  outfits,  and  consequently  quently,  the  corrected  acre  cost  of  plowing 
worn  almost"  equally  by  plowing  and  thrash-  the  labor  rate  is  usually  lower  than  with  steam  only  should  be  $1,457  and  $1,119,  respective- 
ing.  Taking  the  whole  class  of  gasoline  tract-  outfits.  The  cost  of  maintenance  is  of  course  ly.  However,  no  charge  for  the  labor  and 
ors  it  is  probable  that  a  division  of  wear  and  j^^^^  ^^^  ^  ^  j^y  fg^  the  wages  and  board  cost  of  moving  has  been  included,  nor  for 
tear  and  interest  on  the  basis  of  60  and  40  ^j  jj^^  two  men  required  will  probably  cover  labor  on  days  when  owing  to  bad  weather  or 
per  cent  for  the  two  operations  will  be  as  ac-  g]]  j^ut  a  very  few  cases.  The  figure  allowed  breakage  no  plowing  was  done.  In  most  cases 
curate  as  can  be  assumed  at  this  time.  for   labor  includes  the  wages  of   a   first-class       the    crew    of    two    men    of    a   gasoline    outfit 

The  life  of  gasoline  tractors  will  at  present ^ . . 

denend  verv  largelv  upon  the  make,  owning  to  ^.p^T;-    vTI  — COMP^RATUrE    PERFORMANCE    OF    GASOMNE    TRACTORS     IN     BREAiaNG 

fhT^arge    number    of 'experimental    machines  ^-^^iK^o^LOWlNG   IN   THE  NORTHWESTERN    SECTION    OF   ^K^U-NITED  ^STATES. ^_^  ^^ 

which  are  being  ottered.     Howe\er,  mmuc   luc  Two  cvlnder,  22  horsepower.'           horsepower.t        horsepower.t 

data  contained  in   this  bulletin  afe  taken   only  Details  of  cost   etc.                              Breaking.  Plowing.  Mean.  Breaking.Plowing.Breaking.Plowing. 

from  those  makes  of  tractors  which  have  dem-  ^^^i^„^  „,  juel  used  ;ach  day  .....           ,  ol              =1              51           4o  l              43           24.2           26.8 

onstrated    for  several   seasons   their    practica-  G^llo- of    -1  used  for  e^^^^^^                   .^.3-,            .-6             .,9         ^3.4.         ^...9         ,5;j8.jl;« 

bilitv  in  the  hands  of  a  number  of  operators,       ^^1' of  fuel  for  each  day.. ..    $7.72  $7.20  $7.46  $7.24  $6.87  $3.87  $4.28 

the   assumptions  made   in  connection   with  the       gif  "'/fuel  for  ^ch  ac?e $0,512        $0,318        $0,415        $0,548        $0,366        $0,365  $0.31 

life    and    service    of    steam    engines    may    be  Cost  of  labor  for  eah  ^              .;;• ;              %         j^  f^        ^^^\l         ^^f^        ^,^^^         jO.66        $0.50? 

repeated   here   and   the   same   rate   ot   interest  Cost  of  laoor  ^or^eac^^  ^^^  ^^^^  ^^^^       ^^  ^.^        ^^^,j        j^^^,        ^^^.^        ^^^^^       ^^^^.        ^^^^^ 

and    depreciation    taken.     Estimates     from    a       cost  of  oil  for  each  acre ..  .•  ■■  $0.06        $0,013  .. 

number  of  operators  of  the   internal-conibus-  Number  of  plows  used                                     ..              ••               ••           5-.63           ^,^.1           4....               b 

tinn   tractor  now   in   most  common  use   place       ^^^tooffurro^  cut  (feet) ^  ^.  ^  ^^  ^„  ^  .. 

the    life    of    the    outfit    at    ten    years,    and    al-       ""r'esToVerer each  day 15.06  22.60  18.83  132  8.8  10.6  13.8 

though  this  is  probably  in  excess  of  the^ctttal  Miles  covered  ^each  da  v.  .  ^^^^.^^^          ^^^^^^^  oJ  Ve^ports ''r'e'leived. ''ll.     tNu't^'b'er    of^r'e'ports  're- 

.service  the  exact  figures  can  not  De  aeiernniicu,  .     -,    ^^^ 

as    practically    nore    of    the    standard    outfits  c^'^^^-  ''■ 
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loiild  more  e;isily  tind  employment  elsewhere 
during  unfavorable  weather  than  the  larger 
crew  of  a  steam  outfit,  and,  as  has  been  point- 
ed out,  fewer  idle  days  from  this  cause  arc 
the  rule,  owing  to  the  lighter  weight  of  the 
engine.  Perhaps  one  day  in  four  would  be  a 
fair  estimate  of  time  lost  from  all  causes. 
If  the  expenses  of  a  5-mile  move,  together 
with  the  board  and  a  half  day's  wages  of 
the  two  men,  are  allowed  on  each  idle  day,  the 
extra  e.xpense  to  be  borne  by  each  day  of  pro- 
iluctive  labor  would  he  from  $1.75  to  $2  or 
from  10  to  13  cts.  an  acre,  thus  offsetting  the 
reduction    for    harrowing. 

Table  VII  includes  data  furnished  by  oper- 
ators in  the  Northwest  on  three  types  of  gaso- 
line tractors,  distinguishing  between  lireaking 
sod  and  plowing  stubble  as  regards  fuel  con- 
sumption and  acreage  per  day.  In  the  case  of 
the  two-cylinder  tractor  the  mean  between 
breaking  and  plowing  is  given  for  the  purpose 
of  comparison  with  the  figures  presented  in 
Table  V. 

The  two-cylinder  tractor  is  frequently  oper- 
ated with  kerosene,  and  hence  shows  a  lower 
average  price  per  gallon  of  fuel.  Labor  is  as- 
sumed at  the  rate  of  $7  a  day,  although  this  is 
in  excess  of  the  average  reported  by  the  ma- 
jority of  operators.  It  will  be  noted  that  the 
acreage  in  plowing  is  150,  142,  and  130  per 
cent,  respectively,  of  that  in  breaking,  while 
miles  a  day  and  the  daily  consumption  of  fuel 
are  practically  the  same.  The  labor  cost  would 
remain  the  same  for  both  kinds  of  work,  and 
since  the  engine  is  usually  loaded  approxi- 
mately the  same  in  either  case  the  daily  fig- 
ures for  interest  and  for  wear  and  tear  would 
remain  stationary.  The  variation  in  plow  cost 
is  so  slight  that  for  practical  purposes  the 
comparative  cost  of  breaking  and  plowing  can 
be  considered  as  in  inverse  ratio  to  the  width 
of  furrow  cut.  Taking  1.4  as  the  ratio  be- 
tween the  acreage  in  plowing  and  that  in 
breaking,  and  assuming  the  daily  expense  to  be 
the  same  in  both  cases,  the  figures  shown  in 
Table  VI  would  indicate  that  without  harrows 
attached  the  outfits  in  the  Northwest  break 
prairie  at  a  cost  of  $1.70  an  acre  and  plow 
in  stubble  at  $1,214,  while  those  in  the  South- 
west accomplish  the  w-ork  at  rates  of  $1,466 
and   $1.05   an   acre,   respectively. 


Technical  Society  of  the  Pacific  Coast.— Secy., 
Ctto  Van  Geldein,  SG5  Pacific  Bldg..  San  Fran- 
cisco,  Cal. 

Western  Society  of  Engineers. — Secy.,  J.  H. 
Warder.    MonadnucU    Block.    Chicago.    111. 


Directory  of    Principal    Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation—Secy.,  C.  H.  Llchty,  215  Jackson  Blvd., 
Chicago,    111. 

American     Railway    Engineering      and      IVIaln- 
Amerlcan     Society     for     Municipal      Improve- 
ments.—Secy.     A.     Prescott   Folwell,     239     West 
39th  St.,  New  York.  N.  T. 

American     Society    for     Testing      Materials. — 

Secy.    Edgar    Marburg,    Univ.    of    Pa.,    Philadel- 
Dhla,   Pa. 

American  Society  of  Civil  Engineers. — Secy. 
C.  W.   Hunt.   220  W.  B7th  St.,  New  York,  N.  Y. 

American  Society  of  Engineering  Contractors. 
—Secy.  Daniel  J.  Hauer,  Park  Row  Building. 
New  York,  N.   Y. 

American  Street  and  Interurban  Railway  As- 
sociation.—Secy.  B.  V.  Swenson,  29  W.  39th  St., 
New  York.  N.  Y. 

American  Water-Works  Association. — Secy. 
J.   M.    Dlven,    Charleston.   S.   C. 

Boston  Society  of  Civil  Engineers. — Secy.  S. 
E.   Tinkham,    60   City  Hall,    Boston,    Mass. 

Canadian    Society    of    Civil    Engineers. — Secy. 
Clement    H.     McLeod.    Montreal,     Can. 
tenance     of     Way    Association. — Secy.      E.      H. 
Frltch,   Monadnock   Block,   Chicago.   lU. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
St.,    Philadelphia,    Pa. 

Englneers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University,  St.  Louis, 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy.,  E  K.  Hiles,  803  Pulton  Bldg..  Pittsburg, 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Richard  L.  Humphrey,  Harrison  Bldg.,  Phila- 
delphia,   Pa. 

New  England  Water-Works  Association. — 
Secy.    WlUard   Kent,   Narragansett  Pier.   R.   I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.— Secy.,  W.  E.  Emery,  P.  &  P.  U.  Ry., 
Peoria,    III. 

Society  for-  the  Promotion  of  Engineering 
Education.— Secy.,  Henry  H.  Norrls,  Cornell 
University.    Ithaca,    N.   Y. 


PERSONALS. 

Wm.  Davis,  a  retired  contractor,  of  Chicago, 
died  Aug.  IT  at  Lake  Harbor,  Mich.,  aged  71 
years. 

Mr.  E.  A.  Kemmler.  Supervising  Engineer,  of 
Muskogee,  Okla..  has  resigned  to  resume  private 
practice  at  Columbus,  O. 

George  H.  Breymann.  senior  member  of  the 
Breymann  Dredge  Co.  of  Toledo.  O.,  was  killed 
Au3.  16  in  an  automobile  accident  near  Toledo. 

Robert  Telling  of  Chicago,  Superintendent  for 
Koefter  &  Co.,  contractors,  was  killed  Aug.  17 
at  Edwardsville.  111.,  by  a  falling  derrick.  He 
was,  building  a  concrete  arch  over  the  Clover 
Leaif. 

Mr.  C.  E.  Brinser,  heretofore  Supervisor  of  the 
Pennsylvania  R.  R..  has  been  appointed  Division 
Engineer  of  the  New  York,  Philadelphia  &  Nor- 
folk, with  office  at  Cape  Charles,  Va. 

Mr.  I.  Paul  Jones  has  resigned  his  position 
with  the  U.  S.  Reclamation  Service,  at  Nortli 
Yakima,  Wash.,  and  will  enter  the  service  of  the 
Sacramento  Valley  Irrigation  Co.,  at  "Willows, 
Cal. 

Mr.  W.  A.  Beerbower.  heretofore  Engineer 
Maintenance  of  Way  of  the  Denver,  Northwest- 
ern &  Faciflc  at  Denver.  Colo.,  has  been  appoint- 
ed General  Superintendent,  in  charge  of  the 
operating,  engineering  and  maintenance  depart- 
ments. 

Mr.  Herbert  R.  Abrams  has  been  appointed 
Superintendent  of  Street  Construction  for  the 
city  of  St.  Louis.  Mo.  Mr.  Alden  Chase  suc- 
ceeds Mr.  Abrams  as  District  Engineer  and 
Mr.  Edward  F.  Sobelewski  succeeds  Mr.  Chase 
as  Assistant  Engineer. 

Mr.  W.  S.  Kinnear,  Assistant  General  Manager 
of  the  Michigan  Central,  has  accepted  the  Presi- 
dency of  the  Kansas  City  Terminal  Railway  Co. 
and  will  have  charge  of  the  construction  of  the 
extensive  terminal  which  that  company  will 
builci  at  Kansas  City,  Mo. 

Mr.  Flint  F.  McGregor,  Chief  Engineer  in  the 
maintenance  of  way  department  of  the  Houston 
Electric  Co.,  has  resigned  that  position  and  will 
on  Sept.  1  leave  Houston  to  assist  his  father.  Dr. 
J.  D.  McGregor,  in  conducting  the  McGregor 
plantation  in  Washington  county,  Texas. 

Mr.  F.  Lavis,  M.  Am.  Soc.  C.  E.,  has  been 
appointed  General  Manager  of  the  Dominion 
Construction  Co.,  general  railroad  contractors. 
New  York  City.  He  will  still  retain  his  interest 
in  the  firm  of  Guerber,  Lavis  &  Co.,  acting  in  an 
advisory  capacity  in  matters  relating  to  railroad 
location  and  construction. 

Mr.  J.  H.  Linnard,  Naval  Constructor,  for 
years  senior  officer  in  the  Bureau  of  Construc- 
tion and  Repair  of  the  navy,  at  his  own  request 
has  been  placed  on  the  retired  list  by  the  direc- 
tion of  the  President.  The  retirement  is  under 
Ihe  30-Year  Service  law,  which  allows  retirement 
with  pay.  He  entered  the  naval  service  in  1S77, 
being  appointed  from  Pennsylvania. 

Ernest  K.  Richardson,  Superintendent  of  Con- 
struction in  the  office  of  the  Supervising  Archi- 
tects, Washington.  D.  C.  died  Aug.  17  at  Kansas 
City,  Mo.  Mr.  Richardson  went  to  Kansas  City, 
Mo.,  two  months  ago  from  Washington,  D.  C, 
to  supervise  the  construction  of  the  new  federal 
building  at  Independence,  Mo.,  and  the  additions 
to  the  one  in  Kansas  City,  Kas.  He  was  26  years 
old  and  his  home  was  in  Covington,  Va. 

Mr.  George  W.  Nock  of  New  York,  chairman 
of  the  Board  of  Directors  and  Chief  Engineer  of 
the  San  Antonio,  Rio  Grande  &  Tampico  K.  P.., 
has  resigned.  It  is  announced  that  Mr.  Nock  is 
promoting  the  railroad  from  Foteet  on  the  .Vr- 
tesion  Belt  to  Pleasanton,  Atascosa  County.  This 
road  will  ultimately  be  extended  to  the  Crow- 
tlier  oil  fields  in  Duval  County.  The  San  An- 
t'liio,  Rio  Grande  &  Tampico  R.  R.  is  now  build- 
mg  south  from  San  Antonio  to  the  Rio  Grand'.-. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on. 
file  the  latest  catalogs  of  machines,  tools  and) 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i,  you  will  write  di- 
rectly to '  the  advertisers  and  state  that  yot* 
saw  the  catalog  mentioned  in  ENGiNEERiNa 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Garbage  Destructors. — Morse-Boulger  Destruc- 
tor Co..  New  York.     Folder,  SVaxS^i  Ins.;  6  pp. 

This  circular  illustrates  and  describes  particu- 
larly the  smaller  sizes  of  garbage  destructors 
made  for  hospitals,  hotels  and  institutions  of 
various  sorts.  Mention  is  also  made  of  large 
ci^y  plants  such  as  are  represented  by  the  mu- 
nicipal destructors  at  Boston  and  at  Buffalo. 
N.   Y. 

"New  Ingersoll"  Coil  Punches.— Ingersoll- 
Rand  Co.,   New  York,   N.    Y. 

The  "New  Ingersoll"  pick  machine  or  punch- 
er, operated  by  compressed  air,  does  the  work 
of  six  to  fifteen  skilled  pick  miners  in  under- 
cutting. Its  greatest  field  is  in  horizontal 
seams.  But  it  is  also  adapted  for  undercutting 
in  pitching  seams,  the  angle  of  which  does  not 
e.xceed  ten,  or  occasionally  fifteen,  degrees  from, 
the  horizontal. 

Modern  Coal  and  Ore  Handling  Machinery. — 
The  Brown  Hoisting  Machinery  Co..  Cleveland. 
Ohio.     Paper  11x8  ins.;   64  pp. 

This  is  a  book  of  very  handsome  illustrations, 
one  to  a  page,  of  coal  and  ore  handling  plants- 
which  have  been  installed  by  the  company 
named.  The  text  is  confined  to  captions  ex- 
plaining the  illustrations.  As  a  pictorial  index; 
of  the  work  of  the  company  named  this  collec- 
tion  of   views   is  forceful. 

Belts,      Hose     and      Engineering      Hardware 

W.  D.  Allen  Mfg.  Co.,  Chicago.  111.    Cloth  6'f.xl(c 
ins.;  63S  pp. 

This  is  a  general  catalog  and  price  list  of  a 
numerous  line  of  goods,  supplies  and  tools  for 
plumbers,  gardeners,  machinists,  contractors  and; 
power  plant  operators.  Particular  mention  may 
be  made  of  the  firm's  line  of  leather  and  endless 
belting  and  tools  for  installing  and  repairing; 
belts.  The  line  of  heavy,  wide  and  long  leather 
belts  which  is  tested  is  a  notable  one.  This 
catalog  should  be  had  by  buyers  of  the  classes 
of  supplies  named. 

What  Concrete  Will  Do. — The  Lawrence  Ce- 
ment Co.,  New  York,  N.  Y.  Paper,  6x9  ins,; 
194    pp. 

This  is  a  handsome  and  a  notably  useful  book 
for  the  homeuser  of  concrete.  In  order  it  de- 
scribes and  Illustrates  methods  of  mixing  con- 
»crete  and  constructing  forms  and  the  building; 
of  walls,  floors,  stables,  silos,  fences  and  a  score 
of  smaller  structures  required  about  the  home 
and  on  the  farm.  The  text  is  well  written  and. 
practical  and  the  illustrations  are  excellent; 
both  the  amateur  and  thfe  professional  concrete 
worker  will  find  a  copy  useful   to  have. 


Five  miles  and  a  half  of  the  Panama  Canal! 
at  the  Atlantic  entrance  will  be  opened  to- 
navigation  for  the  sand  and  rock  fleet  of  the- 
.Atlantic  division  this  week.  Tugs  with  barges 
in  tow  from  the  quarry  and  crusher  at  Porto 
Bello  and  from  the  sand  pits  at  Nombre  de 
Dios,  which  now  enter  the  French  canal  at 
Cristobal,  will  enter  it  at  Mindi,  and  from  that 
point  continue,  as  heretofore,  through  the  old 
channel  to  Gatun.  The  part  of  the  new  canal 
to  be  used  is  not  completed,  but  a  channel  more 
than  15  feet  deep  at  the  shallowest  point  and 
100  feet  wide  at  the  narrowest  point  has  been 
made  and  the  dredges  are  constantly  broaden- 
ing and  deepening  it  to  the  full  width  of  50t> 
ft.  and  the  full  depth  of  45  feet.  Five  miles  of 
the  canal  at  the  Pacific  entrance  are  in  use  by- 
vessels  of  all  kinds,  and  the  5%  miles  at  the 
.-\tlantic  entrance  now  to  be  used  for  con- 
struction purposes  will  make  10%  miles  al- 
ready actually  useful. 
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ENGINEERING-CONTRACTING 

The  general  assembly  of 
~,       _.    .  Louisiana    has    passed    the 

ine   UOingS      ^ill  submitting  to  the  voters 


of  the 
Week. 


of    the    state   a    bond    issue 
of  $(1,500,(100  for  a  Panama 
exhibition    to    be    held     at 
New  Orleans  in  1015. — Ac- 
cording  to   the   Canal   Record  of   Aug.   10,   a 
new   estimate  of  the   amount  of   material  yet 
to  be  removed  in  the  construction  of  the  Pan- 
ama shows  an  increase  over  the  estimate  of 
December,  1008,  of  7,871, 1>72  cu.  yds.     The  es- 
timate   of    December,     19()8,    was    17-t,0(j(j,o04 
cu.  yds.   and   the   revised   estimate  of  July   1. 
1010,    is    182,537,766.     The   increase   is   princi- 
pally  to   allow   for   sHdes   in  the  culebra   cut, 
for    silting    in   the    Chagres    section,   and    for 
lowering    the   bottom    of    the    canal    from   40 
to  39  ft.  above  sea  level  in  the  Chagres  sec- 
tion.— About  5%   miles  of  the  Panama  canal 
at  the  Atlantic  entrance  were  opened  to  navi- 
gation last   week  for  the  sand  and  rock   fleet 
of  the  Atlantic  division. — The   first  construction 
work   on   the   new  $6,000,000   flood  protection 
work    for    East    St.    Louis,    111.,    was    started 
last  week.     The  first  work  called  for  the  di- 
version  of   Cohokia  creek  and   is  being  done 
bv   the   S.  H.  R.  Robinson   &  Son   Constructing 
Co.,    St.    Louis,    Mo.,    at   a    contract   price    of 
$250.152. — The   first   definite   steps   for   an   im- 
proved  outer   harbor    for   Chicago,   111.,   were 
taken    last    week    when    the    trustees    of    the 
sanitary    district    of     Chicago    directed    their 
chief    engineer,    George    M.    Wisner,    to    pre- 
pare plans  and  estimates  of  the  cost  of  such 
work. — J.    G.    White   &  Co.,    Inc.,   New   York 
City,  have  been  awarded  the  contract  for  the 
complete    engineering    and   construction   of    a 
large  hydro-electric  power  plant  on  the  OcoU 
river  in  Polk  county,  Tennessee,  for  the  East- 
ern Tennessee  Power  Co.     The  estimated  cost 
of    the    work   is   $2,000,000.— The   Department 
of  Railways  and  Canals  of  the  Canadian  gov- 
ernment has  extended  the  time   for  receiving 
bids  for  the  construction  of  the  superstructure 
of  the  Quebec  bridges  from  Sept.  1  to  Oct.  1. — 
The   grand    total   of   excavation    on   the   Pan- 
ama canal  during  July  was  2,406,288  cu.  yds., 
of  which  2,371,583  cu.   yds.   were  charged  to 
canal  excavation.  The  dry  excavation  amount- 
ed   to     1,466,014    cu.    yds.,    principally    steam 
shovel   work.     The   dredges   removed   940,274 
cu.   yds.,   in   addition   to   the   amount   pumped 
into  Gatun  dam  by  suction  dredges. — The  In- 
ternational  Railway  Congress,  which  recently 
closed    its   eighth    session    at   Berne,    Switzer- 
land,   has    voted    to    hold    its    next    meeting, 
which  will  come  in  1915,  at  Berlin.— The  first 
contract    in   connection   with   the   construction 
of  the  Engle  dam  by  the  U.  S.  irrigation  serv- 
ice  has   been   awarded.     This   contract   called 
for    the    construction    of    a    branch    railway, 
about   !()  miles   long,   to  the   site  of  the   dam 
near    Elephant    Butter,    N.    Mex.— The    past 
week   has   seen  the   letting  of  a   considerable 
number   of   railroad     construction     contracts. 
Among    them    may    be    noted    the    following: 
Hodges-Downey    Construction    Co.,    Birming- 
ham,  Ala.,   for  "filling  in  six   trestles  between 
McGehee  and  Ferguson,  Ark.,  for  the  M.  H. 
&    L.    R.    R.    (Missouri    Pacific    system),    the 
contract   including   about   60(.),000   cu.   yds.    of 
earth  excavation  ;  J.  J.  Baxter,  Jackson,  ISIiss., 
for  filling  in  two  trestles  on  the  Illinois  Cen- 
tral   R.    R.    between    Corinth    and    Haleyville, 
the    work    consisting    of    140,000   cu.    yds.    of 
steam   shovel  work  and  about  5(1,0(10  cu.  yds. 
of  team  work:    L.  J.  Smith  Construction  Co., 
Kansas   Citv,   Mo.,   for  several  new  ballasting 
contracts  in  Eastern  Kansas  for  the  Missouri 
Pacific  R.  R. ;   H.  DalhofT,  Little  Rock.  Ark., 
for    constructing    the    Stuttgart    &    Rice    Belt 


R.  R.,  a  22-mile  line  to  extend  from  Mesa 
to  Stuttgart,  Ark. ;  the  Northwestern  Engin- 
eering S:  Constructing  Co.,  Milwaukee.  \Vis., 
for  construting  the  proposed  interurban  line 
of  the  Sterling-Moline  Traction  Co.,  which 
is  to  connect  the  two  Illinois  cities  named  in 
its  title;  George  B.  Brady,  El  Paso,  Tex.,  at 
$51,280  for  construction  of  roadbed  for  10- 
mile  railroad  to  the  Engle  Dam  site  near 
Elephant,  Butte,  N.  Mex.,  for  the  U.  S.  Re- 
clamation Service:  Mulvill  Bros.,  Alton,  III., 
for  constructing  the  electric  railway,  of  the 
Alton,  Jacksonville  &  Peoria  Ry  Co..  from 
."Klton  to  Jacksonville,  18  miles,  the  contract 
including  250,000  cu.  yds.  of  earth  excavation : 
the  Dominion  Construction  Co.,  1(55  Broad- 
way, New  York,  for  the  construction  of  the 
cut-ofT  of  the  Boston  &  Maine  R.  R.,  at  New 
Durham,  N.  H. :  T.  W.  Kirkbride,  Inc.,  16 
Campbell  Ave.,  Roanoke,  Va.,  for  constructing 
five  miles  of  grade  and  masonry  for  the  Elk 
River  &  Little  Kanawka  R.  R.,  from  Gassa- 
way,  W.  Va. ;  the  Dominion  Construction  Co., 
165  Broadway,  New  York  City,  for  the  con- 
struction of  a  double  track  tunnel  and  ap- 
proaches near  Canaan,  N.  Y.,  for  the  Boston 
&  Allrany  R.  R. 


To       those      writers      of 
stories   of   the   West,    who, 
Pablo  judging  from  their    present 

output,   are   running    some- 
TrevinO.  what    shy   of    material,    we 

recommend  this  true  ac- 
count of  the  happenings 
that  led  to  the  death  of  Pablo  Trevino,  a 
Mexican  construction  foreman.  For  the  past 
ten  years  Pablo  has  been  engaged  on  con- 
struction work  in  all  parts  of  Texas  and  even 
up  in  Louisiana.  During  all  this  time  he  had 
been  working  for  the  same  contractor,  an 
American,  and  between  the  two  a  strong 
friendship  existed.  Pablo  was  a  hard  and 
faithful  worker:  he  was  a  man  who  had  been 
tried  many  times  and  had  never  been  found 
lacking.  A  few  months  ago  an  American 
was  killed  on  the  Mexican  border,  under  par- 
ticularly tragic  circumstances.  The  murderer 
was  supposed  to  be  a  Mexican  named  Jacinto 
Trevino,  a  cousin  of  Pablo.  Naturally  the 
Americans  were  aroused  and  they  made  many 
attempts  to  bring  the  murderer  to  justice. 
Pablo's  employer  took  a  prominent  part  in 
these  attempts  and  as  a  result  he  received  a 
letter,  supposedly  from  Jacinto,  warning  him 
that  he  was  to  be  killed  for  the  part  he  had 
played.  Pablo,  not  knowing  of  the  letter — 
also  warned  the  contractor,  and  ofiferecl  to 
cross  the  river  into  Mexico  and  "get"  Jacinto, 
in  order  to  save  the  contractor  from  possibly 
being  shot  from  ambush.  The  contractor 
woutd  not  consent  to  this,  but  told  Pablo  that 
there  was  a  reward  of  $750  for  Jacinto  and 
that  he  (the  contractor)  would  pay  this  if 
Jacinto  were  delivered  unharmed  on  the  Texas 
side  of  the  line.  Pablo  said  that  he  would 
bring  Jacinto  over,  but  that  he  did  not  want 
the  reward :  that  he  would  not  betray  his  rela- 
tive for  money:  his  reason  for  the  attempt 
as  stated  by  the  contractor  being  "that  he 
simplv  was  a  better  friend  to  me  and  wished 
to  turn  Jacinto  over  to  justice  that  I'  might 
avoid  being  killed  by  him."  The  contractor 
instructed  Jacinto  to  do  absolutely  nothing 
without  his  first  approving  of  it.  Early  this 
month  the  contractor  went  to  the  north  on  a 
business  trip.  Jacinto  did  not  know  of  his 
departure,  and  on  finding  it  out,  it  seems,  he 
was  much  disappointed,  and  then  for  the  first 
time,  becoming  impatient,  he  disobeyed  his 
orders,  and  made  the  attempt  which  resulted 
in  the  encounter  near  the   Rio  Grande   river. 
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between  Texas  Rangers  and  Mexicans,  m 
which  Pablo  and  a  ranger  were  killed  and  two 
rangers  were  wounded.  In  speaking  of  the 
affair  the  contractor  paid  the  following  tribute 
to  his  friend  :  "I  simply  want  the  world  to 
know  that  poor  Pablo,  whose  lips  are  now 
sealed  in  death,  and  who  can  not  now  talK 
for  himself,  was  sincere  in  his  efforts  to  do 
me  good  and  was  a  "true  blue"  friend,  one 
that  had  been  before  put  to  the  test  and  found 
faithful.  If  his  instructions  had  been  ful- 
filled no  disastrous  aft'air  would  probably  have 
occurred  and  we  would  undoulitedly  at  this 
time  be  free  of  a  desperado  that  has  caused 
more  than   unpleasant   happenings."' 


Two    employers'   liability 
Employers        laws    will    go    into    efifect 
Liability  Laws    '"    New    York    State    next 
.  month.     One  of  these — the 

in  employers"       liability       law 

New  York.  passed  by  the  state  legisla- 
ture on  j\Iay  24  last — makes 
the  master  responsible  only  for  negligence  of 
the  superior  servant.  While  it  takes  from  the 
master  the  right  to  plead  assumption  of  risk 
it  allows  him  to  fall  back  on  contributorv 
negligence  provided  he  proves  his  plea.  The 
law  calls  for  preliminary  consent  in  writing 
by  both  parties,  and  such  consent  is  final  and 
binding  unless  the  master  has  violated  state 
safety  ordinances  or  has  been  guilty  of  gross 
misconduct.  The  other  law — the  employers' 
compensation  act,  passed  June  25  last — is  of 
particular  interest  to  contractors,  as  it  is 
mandatory  as  to  the  compensation  plan  for 
employers  of  workmen  in  certain  e.xtra  haz- 
ardous occupations,  such  as  the  constructon 
of  tunnels  and  subways,  the  erection  of  struc- 
tures involving  iron  and  steel  framework,  and 
work  requiring  dangerous  proximity  to  gun 
powder.  The  plan  is  optional  with  the  work- 
men, but  the  consent  is  automatic  with  the 
acceptance  of  any  pecuniary  benefits.  The 
act  does  away  with  the  common  law  doctrine 
that  the  workmen  assume  the  risks  incident 
to  a  hazardous  employment.  It  pro\;ides  that 
the  employee  is  entitled  to  compensation  in 
case  of  personal  injury  due  to  the  "necessary 
risk  or  danger  of  the  employment  of  one 
inherent  in  the  nature  thereof"  or  when  the 
employer  or  any  of  his  agents  or  employees 
has  failed  to  e.xercise  due  care  or  to  comply 
with  laws  affecting  the  industry.  In  cases 
where  the  accident  is  due  in  whole  or  in  part 
to  the  serious  and  wilful  misconduct  of  tlie 
workman   no   compensation   is   allowed. 


The 


Press    dispatches    record 
an    unfortunate    occurrence 
in    educational    circles — un- 
Advance   of      fortunate     perhaps   because 

Learning.       "/^  '"°^-'"s     P'cture     m:.- 
°  chmes  were  not  on  hand — 

which  took  place  recentl; 
at  one  of  the  leading  eastern  universities.  I' 
seems  that  a  certain  student  in  the  engineer 
ing  department,  more  celebrated  for  his  atli^ 
letic  activities  than  for  his  scholarly  attain 
ments,  in  order  to  secure  his  diploma,  wa- 
required  to  remain  at  the  university  after  tli- 
session  had  closed  to  make  up  the  work  i: 
which  he  had  previously  failed.  This  peeve' 
the  student  exceedingly  and  so  after  receiv- 
ing his  diploma  he  used  the  document  to  light 
a  cigar  in  the  office  of  the  dean  of  the  engin- 
eering department.  "I  will  show  you  what  I 
think  of  your  institution  and  the  diploma.' 
said  he  as' he  touched  a  match  to  it. 

"Don't  trv  that  or  there  will  be  trouble," 
said  the  dean  by  wa.\-  of  warning.     To  which 
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the  recent  graduate  replied:  "If  that  is  what 
you  mean  take  off  your  glasses."  Then  ensued 
a  rough  and  tumble  fight  in  which  the  dean, 


like  the  late  lamented  hope  of  the  white 
race  at  Reno,  failed  to  come  back,  and  was 
forced  to  call   upon  two   of   his   assistants  to 


help.  And  as  this  was  not  enough,  the  recent 
graduate  called  upon  his  "favorite  professor" 
and  treated  him  likewise. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

City  Council  of  Selma,  Ala.,  has  granted  a 
franchise  to  Ernest  Lamar  and  associates  for 
tlie  construction  of  a  railroad  tapping  the  coal 
and  ^mineral  fields  and  at  Birmingham  joining 
Selnia'directly  with  the  great  West  and  North- 
west. 

According  to  an  announcement  made  by  of- 
ficials of  the  Louisville  &  Nashville  R.  R., 
work  will  be  started  some  time  this  year  on 
the  double  tracking  of  the  line  between  Birm- 
ingham  and   Decatur.   Ala. 

The  Tuscaloosa  Mineral  R.  R.,  recently  in- 
corporated, has  applied  to  the  City  Council  of 
Tuscaloosa,  Ala.,  for  a  franchise  over  certain 
streets.  F.  G.  Blair,  Tuscaloosa,  is  iriterested. 
The  company  proposes  to  build  a  line  from 
Tuscaloosa,  to  open  up  mineral  territory  in 
the  northern  part  of  the  county. 

Reynolds  Bros.,  Montevallo,  Ala.,  owning  a 
short  line  of  railroad  extending  south  fron 
Brent  on  the  Mobile  &  Ohio,  have  secured 
right  of  way  to  Heiberfer,  13  miles  north  of 
Marion  for  an  extension. 

The  Illinois  Central  R.  R.  awarded  con- 
tract last  week  to  J.  J.  Baxter  of  Jackson. 
Miss.,  for  the  filling  of  two  trestles  on 
its  Alabama  line  between  Corinth  and  Ha- 
leyville.  The  work  will  consist  of  140,000  cu. 
yds.  of  steam  shovel  work  and  about  50,000 
cu.  yds.  of  team  work.  The  contractor  has 
agreed  to  load  at  least  1000  cu.  yds.  per  dav 
with  his  steam  shovel  and  must  furnish  his 
own  cars  and  locomotives.  This  makes  the 
third  contract  which  the  I.  C.  has  awarded  o 
J.   J.   Baxter  this  year. 

Arkansas. 

The  City  Council  of  Jonesboro,  .\rk.,  has 
granted  a  street  car  franchise  to  a  company 
of  Northern  and  local  capitalists,  represented 
by  Preston  Hatcher  of  Jonesboro.  The  com- 
pany must  build  and  operate  one  mile  within 
a  year  or  forfeit  the  franchise.  The  com- 
pany also  proposes  the  construction  of  an  in- 
terurban  line  to  Nettleton. 

The  City  Council  of  Hot  Springs,  .^rk.,  has 
granted  a  franchise  to  the  Hot  Springs  Street 
Railroad  Co.  to  extend  its  lines  in  South  Hot 
Springs. 

Capitalists  of  Danville,  Ark.,  are  having  a 
preliminary  survey  made  for  a  railroad  to  be 
built  across  the  mountain  to  Wing  to  give 
an  outlet  to  Fourche  Valley. 

H.  Dalhoff,  Little  Rock,  Ark.,  has  been 
awarded  the  contract  for  constructing  the 
Stuttgart  &  Rice  Belt  R.  R.  The  contract 
calls  for  building  the  line  from  Mesa  on  the 
Rock  Island,  21  miles  due  south  and  one  mile 
west  to  Stuttgart.  The  contract  is  said  '-> 
amount  to  $250,000.  It  is  to  be  completed  by 
Nov.  20. 

The  State  Board  of  Railroad  Incorporation 
has  granted  the  Gulf  &  Magnolia  Northern  Ry. 
a  92-mile  extension  of  its  charter,  making  a 
total  length  of  126  miles  for  the  road,  with 
terminals  at  the  Oklahoma  and  Louisiana 
lines.  The  line  heretofore  extended  from 
Magnolia,  Columbia  county,  to  Hope,  Hemo- 
stcad  county,  a  distance  of  34  miles,  passing 
through  Waldo,  Columbia  county.  .'\n  ex- 
tension has  now  been  secured  from  Hope 
west  through  Hempstead,  Howard  and  Se- 
vier counties  to  the  Oklahoma  line,  passing 
through  Columbus,  Horatio  and  others.  This 
extension  is  55  miles.  The  other  extension 
granted  is  from  Magnolia  southeast  throuch 
Columbia  and  Union  counties,  to  the  Louisiana 
line  at  Junction  City.  This  e.\tension  is  37 
miles.  This  company  is  capitalized  at  $900- 
000.  Sam  Q.  Sevier  is  president  of  the  road. 
M.  L.  Byers,  chief  engineer  of  the  M.  H.  C: 
L.  R.  R.  branch  of  the  Missouri  Pacific  sys- 
tem, awarded  contract  on  Aug.  16th  to  Hodg- 
es-Downey Construction  Co.,  of  Birmingham, 
.Ma.,    for   the  .filling  of   six   trestles  between 


McGehee  and  Ferguson,  Ark.,  on  the  Helena 
division.  The  contract  contains  approximate- 
ly 600,000  cu..  yds.  of  earth  excavation.  The 
haul  in  some  places  will  average  about  30 
miles,  while  at  others  it  will  be  but  a  few 
hundred  feet.  The  work  is  strictly  a  steam 
shovel  proposition,  the  contractor  furnishing 
his  own  shovels,  cars,  and  locomotives.  There 
is  no  specified  time  in  which  the  work  must 
be  done,  but  it  is  understood  that  contractor 
will  begin  at  once,  and  expedite  the  contract 
as  much  as  possible. 

Arizona. 

The  surveying  crew  of  the  El  Paso  &  South- 
western R.  R.  is  now  straightening  weak 
places  along  the  right  of  way  from  Fairbanks 
to  Benson,  Ariz.,  and  is  making  ready  to  re- 
sume the  completion  of  the  location  survey  for 
the  proposed  extension  of  the  main  line  down 
the  San  Pedro  valley  from  Benson  to  Winkel- 
man. 

California. 

Surveys  have  been  completed  for  an  ex- 
tension on  the  Butte  County  R.  R.  from  Sterl- 
ing to  the  Big  Meadow  Valley.  The  road 
at  present  is  31  miles  long  and  is  principally 
used  for  logging  purposes.  F.  G.  Sommer, 
Chico,   Cal,  is  Chief  Engineer. 

The  Central  California  Traction  Co.,  347 
Grant  Ave.,  San  Francisco,  has  opened  its 
line  to  Stockton  and  is  planning  to  make 
connections  with  the  Oakland-Antioch  line  at 
Lodi  and  give  through  service  to  San  Fran- 
cisco Bay  some  time  next  year.  The  line  of 
the  Oakland-Antioch  road  is  being  extended 
as  fast  as  possible  and  may  reach  Antioch 
next  April.  The  Central  California  Traction 
Co.  is  said  to  be  planning  to  build  a  line  into 
Antioch  from  Lodi  if  the  Oakland-Antioch 
did  not  care  to  extend  that  far. 

The  Lantry-Sharpe  Construction  Co.,  Kan- 
sas City,  Mo.,  which  has  the  contract  for  con- 
structing the  new  Arizona,  Mexico  &  Gulf  of 
California  R.  R..  is  to  start  work  shortly  on 
the  construction  of  the  pier  at  Port  Lobos.  This 
pier  will  be  the  first  work  in  connection  with 
this  railroad  as  it  is  planned  to  have  it  ready 
for  receiving  supplies  for  the  railroad  con- 
struction. 

.\dvices  from  Stockton,  Cal.,  state  that  with- 
in the  next  year  the  Atchison,  Topeka  &  Santa 
Fe  Ry.  will  expend  between  $300,000  and 
$400,000  for  the  improvement  of  its  vards  in 
the  Villa  tract. 

Work  is  progressing  rapidly  on  the  double 
tracking  of  the  Southern  Pacific  Ry.,'  between 
Tracy  and  Sacramento,  Calif.,  and  it  is  expect- 
ed that  all  work  will  be  completed  by  the  end 
of  this  year.  Several  gangs  are  busy  widen- 
ing culverts  and  bridges  for  the  improvement. 
The  Southern  Pacific,  according  to  advices 
from  Salt  Lake  City,  L^tah,  will  start  work  on 
the  construction  of  a  line  from  Klamath  Falls, 
Ore.,  to  Alturas,  Cal.,  as  soon  as  right  of  way 
can  be  secured.  The  road  will  not  "end  at  Al- 
turas, but  will  be  extended  to  Reno.  Survevors 
arc  now  engaged  in  locating  and  correcting 
the  route  which  has  been  recently  surveyed 
down  the  Pitt  river  to  establish  a' permanent 
line.  The  Modoc  portion  of  this  line  will  run 
for  a  distance  of  over  60  miles  through  Mo- 
doc county  and  will  follow  the  Pitt  River 
from  Lookout  south  to  Bieber,  Lassen  county, 
Cal. 

Advices  from  Auburn.  Cal.,  state  that  the 
Utah  Construction  Co.,  which  built  the  west- 
ern .Pacific  from  Salt  Lake  to  Oroville.  Cal., 
has  completed  the  contract  for  grading  Ijc- 
tween  Applegate  and  Colfax  and  is  prepar- 
ing to  move  its  outfit  to  Colorado,  where  the 
company  has  a  large  contract. 

Erickson-Peterson  Co.,  who  have  the  con- 
tract for  constructing  the  section  of  the 
Southern  Pacific  Rocklin  cutoff  between  Ap- 
plegate and  Rocklin,  Cal.,  will  require  at  least 


a  year  and  a  half  to  complete  the  work.  On 
this  section  there  are  many  tunnels  and  the 
contractors  are  unable  to  employ  a  large  num- 
ber of  men  with  advantage.  Engineers,  it  is 
said,  have  more  than  four  years'  work  ahead 
of  them  as  the  cutoff  is  to  be  e.xtended  to 
Gold  run. 

As  expected  for  some  time  the  surveyors 
of  the  Southern  Pacific  R.  R.  Co.,  and  those 
of  the  Humboldt  &  Eastern  R.  R.  Co..  are 
racing  for  the  Wildwood  pass,  the  arbitrary 
poijit  through  the  summit  of  the.  coast  range 
mountains  on  the  route  to  Eureka  from  eith- 
er Redding  or  Red  Bluff  on  the  Sacramento 
River.  W'ildwood  pass  is  the  most  available 
gateway  through  riie  high  mountains,  and  the 
party  that  reaches  it  first  and  makes  a  loca- 
tion survey  through  it  will  have  gained  a 
distinct  advantage  for  the  company  it  repre- 
sents. The  two  parties  are  working  in  oppo- 
site directions.  The  Humboldt  and  Eastern 
party  is  working  down  the  Hayford  creek  and 
the  Southern  Pacific  started  near  Cottonwood 
creek  and  is  working  up  into  the  hills. 

Officials  of  the  Sacramento  &  Sierra  R.  R. 
have  completed  surveys  and  negotiations  for 
the  right  of  way  and  actual  construction  work 
is  now  under  way.  The  line  will  be  built  as 
far  as  Rattlesnake  Bar  this  year  and  next 
season  it  will  be  extended  into  the  heart  of  the 
rich  timber  districts  of  the  county.  Electric 
and  gasoline  power  will  be  used  by  the  trains 
operating  on  the  road  on  the  level  grades  and 
in  the  hilly  sections  steam  will  be  used  as  a 
motive  power. 

Engineers  of  the  Porterville  Northeastern 
Ry.,  mentioned  in  our  issue  of  August  10, 
have  completed  preliminary  survey  for  the 
entire  line  and  have  the  location  survey  from 
Fresno  east  as  far  as  Milo  under  way,  and 
also  the  stretch  from  northeast  to  the  mills 
at  Baldwin  Flat,  which  will  be  the  terminus. 
From  that  point  the  grade  averages  a  rise  of 
.7  per  cent.  C.  S.  Freeland,  Porterville,  Cal., 
is    Chief    Engineer. 

The  City  Council  of  Los  Angeles  has  au- 
thorized the  publication  of  the  notice  of  sale 
of  an  electric  street  railway  franchise  along 
Evergreen  Ave.  from  Brooklyn  Ave  to  Blanch- 
ard  St..  and  thence  along  Blanchard  St.  to  the 
easterly  boundary  of  the  city. 

Colorado  Items. 

BY  A.   B.    KOENIG. 

A.  B.  Koenig  arrived  in  Denver  on  Aug. 
4th  expecting  to  spend  a  month  in  this  ter- 
ritory but  through  being  unfortunate  or  care- 
lessness, he  sprained  his  ankle  on  Sunday, 
Aug.  7th,  at  Corona,  Colo.  Tried  to  get  off 
the  train  for  a  snow  ball,  (not  a  high  ball; 
this  is  kidding  on  the  square)  so  this  column 
is  not  going  to  be  as  long  or  interesting  as 
it  would  have  been  if  Koenig  would  have  had 
a  chance  to  spend  all  the  time  that  he  in- 
tended to  put  in  this  part  of  the  country.  Fol- 
lowing are  a  few  items  he  secured  before 
being  crippled  which  will  be  of  interest  to  a 
whole  lot  of  our  eastern  friends,  who  lost 
track  of  some  of  the  boys  that  went  west  a 
year  or  two  ago  and  have  been  longing  to 
hear  from  them  and  wanting  to  know  of  their 
whereabouts. 

R.  H.  Lawrence  is  chief  engineer  of  the 
Cimarron  &  Northern  R.  R.  at  Cimarron, 
N.   Mex. 

Cook  &  Devine  have  finished  their  work 
on  the  Union  Pacific  R.  R.  in  Colorado.  Thev 
I'.ave  12  teams  and  an  engine  idle. 

J.  L.  Posey,  purchasing  and  sales  agent  of 
equipment  of  the  Central  Colorado  and  Power 
Co.,  reported  business  fine.  Posey  is  in  the 
lime  light  in  Colorado.  Every  body  knows 
who  he  is  and  is  talking  about  him. 

C.  L.  Waters  of  Silverton,  Colo.,  secretary 
of  ^liners'  L^nion  No.  26.  one  of  the  seven 
men   who   entered    Gold   King   mine   through 
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fire  to  rescue  three  miners  that  were  entombed 
on  July  26,  1907,  and  the  only  one  to  return 
to  surface  alive,  is  one  o£  the  wide-awake 
boys  we  met  while  in  Denver. 

W.  C.  Steen  is  finishing  a  part  of  the  Model 
dam  and  irrigation  work  at  Trinidad,  Colo. 
He  expects  to  put  15  teams  to  work  for  the 
next  couple  of  months  plowing  2,000  acres  of 
land  in  this  territory. 

Wheel  Scraper  Smith,  who  has  got  well  ac- 
quainted and  liked  by  the  boys  in  the  neigh- 
borhood of  Pueblo  is  now  being  addressed 
Uncle  Tom.  Smith'  was  very  pleasant  and 
reported  business  good  when  Koenig  met  him 
at  Pueblo  the  other  day. 

The  Utah  Construction  Co.  have  their  work 
on  the  Colorado  Southern  well  covered  and 
making  rapid   progress. 

Henry  Heiser  of  the  Contractor  Supply  & 
Equipment  Co.  took  a  run  down  from  Den- 
ver to  Pueblo  to  talk  over  a  lot  of  business 
matters  with  contractors   in  this  territory. 

Edwin  V.  Brake,  the  prince  of  good  fellows 
and  deputy  state  labor  commissioner  of  Col- 
orado, was  really  the  best  entertainer  that 
Koenig  met  while  out  there.  Colorado  needs 
a  few  more  Brakes  to  double  the  population 
of  Colorado  in  a  short  time. 

Geo.  Lawrence  is  still  with  the  Kennefick 
Quigley  Hofifman  Construction  Co.,  of  Kan- 
sas Citv,  looking  after  their  interests  at  Canon 
City. 

Following  are  a  few  of  the  contractors  in 
the  neighborhood  of  Pueblo  that  Koenig  ex- 
pected to  see  and  shake  hands  with,  but  he 
failed  to  see  a  few  of  them  on  account  of  his 
sprained  ankle.  He  e.xpects  to  return  shortly 
and  pay  his  respects  to  those  that  he  did  not 
see :  Phillips  Const.  Co.  &  O'Gara,  Lima, 
Colo. :  Eggleston  and  Matthews,  Lima,  Colo. : 
Fields  B.  Arthur  &  Co.,  Lima,  Colo. ;  Ripley 
and  Hasselman,  Larimer,  Colo. ;  Sullivan  and 
Sullivan.  Larimer,  Colo. ;  Ed.  Lindsay,  Lari- 
mer. Colo. :  Reiwitz  and  Lucia,  Larimer,  Colo. ; 
Graham  and  Bradbury,  Huerfana,  Colo. ;  L. 
B.  Hammon  and  Son,  Graneros,  Colo. ;  Hoff- 
man and  Crook,  Huerfano,  Colo. :  Eby  Bros. 
Const.  Co.,  Huerfano,  Colo. ;  The  McDowell 
Const  Co.,  Huerfano,  Colo. ;  Frank  King, 
Huerfano,  Colo. ;  Ed.  Mahugh.  Huerfano, 
Colo. :  Cupp  and  Ballard,  Walsenburg,  Colo. ; 
McCabe  and  Steen,  Walsenburg,  Colo. ;  P.  J. 
Clark,  Mgr.  J.  H.  Nations  Const  Co.,  Walsen- 
burg, Colo. :  Hancock  and  McMahon,  Walsen- 
burg, Colo. ;  Harry  Knowlton,  Walsenburg, 
Colo. :  Allen  and  Laflferty,  Walsenburg,  Colo. ; 
Connelly  Bros.,  Walsenburg,  Colo. 

Florida. 

The  Palm  Beach  Farms  Co.,  C.  J.  West, 
local  representative.  West  Palm  Beach,  Fla., 
is  planning  to  build  a  narrow  gage  railroad  to 
run  from  West  Palm  Beach,  west  throug-h  the 
Okeechobee  road  lands,  and  then  striking  a 
southerly  course,  to  go  through  the  large  land 
holdings  of  the  Palm  Beach  Farms  Co.  It 
will  extend  south  probably  as  far  as  Deer- 
tield,  running  parallel  with  the  Florida  East 
Coast  railroad,  and  about  five  or  six  miles 
west  of  this  line.  The  road  will  be  financed 
by  the  Palm  Beach  Farms  Co.  and  will  be  for 
the  convenience  of  the  farmers  who  are  ex- 
pected to  settle  on  the  holdings  of  this  com- 
pany within  a  short  time.  The  C.  T.  McCrim- 
mon  Co.,  of  Miami,  Fla.,  will  be  in  charge  of 
the  work. 

Georgia. 

Officials  of  the  Rome  &  Northern  R.  R.  and 
the  Chattanooga  Southern  R.  R.  are  reported 
to  have  signed  the  agreement  effecting  a 
physical  connection  between  the  two  lines. 
The  Chattanooga  Southern  runs  from  Chatta- 
nooga to  Gadsden,  .\la..  a  distance  of  90 
miles.  L'nder  the  agreement  with  the  Rome 
and  Northern  the  Chattanooga  .Southerri  will 
build  from  Bronco,  on  its  line  in  Walker 
county,  a  distance  of  eight  miles,  to  Trion. 
The  Rome  and  Northern  will  build  from 
Gore,  its  present  northern  terminus,  to  Trion, 
a  distance  of  nine  miles.  The  trackage  agree- 
ments entered  into  for  a  term  of  years  be- 
tween the  two  lines  provides  that  each  line 
is  to  use  the  track  of  the  other  between  Chat- 
tanooga and  Trion  and  Rome  and  Trion  as 
its  own.  The  Chattanooga  Southern  will 
build   the   16-mile   link   from   Rome   to   Rock- 


mart,  connecting  there  with  the  Seaboard  Air 
Line,  as  soon  as  the  other  link  is  closed.  It 
is  stated  that  engineers  will  be  put  in  t'  : 
field  immediately  and  construction  work  be- 
gun as  soon  as  the  location  is  made.  H.  M. 
Smith,  Rome,  Ga.,  is  Chief  Engineer  Rome 
Northern  R.  R. ;  Chas.  Hicks,  Chattanooga, 
Tenn  ,  is  General  Manager  of  the  Chattanoo- 
ga Southern  R.  R. 

Idaho. 

The  Pacific  &  Idaho  Northern  Ry.,  E.  M. 
Heigho,  president,  Weiser.  Idaho,  has  started 
a  preliminary  survey  from  Meadows  to  Pay- 
ette lakes  and  down  Long  Valley  as  far  as 
Roseberry. 

Reports  from  Boise,  Idaho,  state  that  engi- 
neers are  running  a  line  between  Dixie  and 
Boise,  via  Black's  creek.  It  is  thought  to  be  a 
preliminary  survey  for  the  proposed  Owinza- 
Boise-Payette  cutoff. 

Iowa. 

The  Mason  City  &  Clear  Lake  R.  R.,  which 
holds  a  franchise  in  Mason  City.  la.,  until 
1921,  on  account  of  extensive  improvements 
which  they  have  under  consideration  desire 
an  extension  of  the  same.  The  matter  will  be 
submitted  to  the  people,   settled  by  a  vote. 

Grading  on  the  proposed  line  of  the  Water- 
loo, Cedar  Falls  &  Northern  extension  to  Wav- 
erly,  la.,  has  been  completed  and  the  laying 
of  rails  will  be  started  early  next  month.  It 
is  expected  that  the  overhead  work  will  be 
completed  and  everything  completed  for  the 
inauguration  of  service  December  1. 

Illinois. 
.  The  Lake  Shore  &  Michigan  Southern  Ry. 
has  purchased  a  strip  of  land  nearly  a  mile  in 
extent  on  South  Chicago  Ave.,  at  Chicago, 
running  parallel  with  their  right  of  way.  The 
land  runs  approximately  from  8Tth  to  93rd 
Sts.  and  it  was  bought  to  be  used  for  the  con- 
summation of  the  plan  for  four-track  work 
to  Buffalo.  Other  strips  have  been  purchased 
from  time  to  time  and  as  soon  as  the  railroad 
has  obtained  the  property  for  connecting  links 
the  work  of  track  building  will  be  begun. 

Joseph  and  John  ^Martin,  Belleville,  have 
been  grading  the  roadbed  for  a  f!00-ft.  mine 
spur  for  the  Mulberry  Hill  Coal  Co.  near 
Freeburg. 

The  Buda  Co.,  Chicago.  111.,  has  been 
awarded  the  contract  for  supplying  the  spe- 
cial track  to  be  used  in  the  construction  of 
the  projected  line  of  the  Eastern  Illinois  Ry. 
Co..  which  has  a  franchise  for  operating  from 
Harvey  through  Dolton.  Thornton  Township 
and  West  Hammond.  Grading  work  on  the 
line  will  be  started  at  once.  A.  L.  Drum  & 
Co..  125  Monroe  St.,  Chicago,  111.,  are  the 
engineers. 

Press-  reports  state  that  P.  W.  Letfler.  .318 
S.  Kensington  Ave..  La  Grange,  111.,  has  been 
notified  that  the  government  of  .Austria-Hun- 
gary has  granted  his  company  a  concession  to 
construct  a  LefFler  electric  system  railway  be- 
tween Vienna  and  Budapest,  a  distance  of  155 
miles.  It  is  stated  that  the  road  will  be  first- 
class  in  every  particular  and  will  cost  about 
$25,000,000. 

B.  L.  Stephens,  of  Peoria,  111.,  is  now  in 
New  York  City  endeavoring  to  arrange  for 
the  financing  of  the  Galesburg  &  Peoria  Inter- 
urban  Line.  The  projected  line  will  be  about 
•jO  miles  long. 

The  Sterling-Moline  Traction  Co.  has  for- 
mally awarded  the  contract  for  constructing 
its  proposed  interurban  line  to  the  Northwest- 
ern Engineering  &  Construction  Co.. 
of  ^Milwaukee,  Wis.  It  is  believed  thai 
grading  work  will  be  started  this 
fall.  .According  to  a  statement  of  H.  S. 
Green  of  Morrison  practically  all  deals  neces- 
sarv  to  the  securing  of  the  flowage  rights 
along  Rock  River  have  been  closed.  These 
righfs  are  necessary  in  connection  v.-ith  the 
expenditure  of  $500,000  for  a  powe;  plant  and 
dam  on  Rock  River  at  Lyndon,  which  will  be 
expected  to  furnish  power  for  the  proposed 
electric  line  between  Sterling  and  Mcline.  A. 
G.  \'an  Patten.  Sterling.  111.,  is  General  Man- 
ager of  the  Traction  Co. 

A  deed  has  been  filed  in  the  recorder's  of- 
fice at  Belleville  transferring  the  property  of 
the  Belleville  and  Interurban  Railroad  Co.  to 


Joseph  E.  Gundlach.  trustee,  for  $10,823.40. 
The  property  consists  of  a  graded  right'  of 
way  and  trestle  work  for  an  electric  railway 
extending  from  Belleville  to  Main  St.  in 
Smithton,   seven   miles  south   of   Belleville. 

Farmers  and  property  owners  along  the 
state  road  between  Catlin  and  Fairmount  are 
trying  to  induce  the  Illinois  Traction  System, 
Champaign,  to  e.xtcnd  the  interurban  line  to 
the   latter  place. 

The  White  Hall  Ry.  Co..  of  White  Hall,  has 
increased  its  capital  stock  from  $40,000  to  $50,- 
000. 

Work  is  w-ell  under  way  on  the  construction 
of  the  new  Chicago.  Milwaukee  &  St.  Paul 
yards  at  Manheim,  III.,  about  20  miles  east  of 
Elgin,  III.  It  is  hoped  to  have  about  35  miles 
of  line  laid  by  September  and  100  miles  by 
the  first  of  the  year  at  this  point.  The  yards 
when  completed  will  be  among  the  largest  in 
the  world. 

The  .\Iton,  Jacksonville  &  Peoria  Electric 
Ry.  Co.  awarded  contracts  on  Aug.  16  for  the 
construction  of  its  line  from  .Alton  to  Jersey- 
ville.  111.,  to  Mulvill  Bros.,  of  Alton,  111.  The 
contract  includes  earth  excavation.  250,000 
yds.,  rock  excavation,  2,400  ft.,  piling  and 
bridging.  2,400  ft.  The  grading  is  all  team 
work  for  18  miles  and  is  suitable  in  quantity 
for  any  sized  team  outfit.  Mulvill  Bros,  are 
shipping  their  own  team  forces  on  this  work 
and  will  sublet  the  bridging  and  100,000  yds. 
in  quantities  to  suit  outfits. 

H.  A.  Strause.  vice-president  and  chief  en- 
.gineer.  Falkenau  Electrical  Construction  Co., 
Chicago,  111.,  has  been  appointed  consulting 
engineer  of  the  Alton,  Jacksonville  &  Peoria 
Railway  Co:,  to  undertake  the  design  of  the 
extension  of  this  system  to  Jerseyville,  III.,  in- 
volving about  20  miles  of  roadbed,  track,  and 
overhead  construction,  together  with  power 
house.  The  contract  for  the  grading  work 
has  been  let  to  Mulvill  Bros.,  Alton,  III.,  as 
noted  elsewhere  in  this  column. 

Indiana. 

The  Evansville  &  Eastern  Electric  Ry.  Co., 
Evansville,  Ind.,  has  applied  to  the  City  Coun- 
cil of  Rockport  for  the  privilege  of  laying  a 
track  on  Washington  St.  to  connect  the  pres- 
ent track  with  the  Grandview  extension. 

Advices  from  Nashville,  Ind.,  quote  J.  A. 
Jolmson.  promoter  of  the  Indianapolis,  Nash- 
ville &  Southern  Traction  Line,  as  stating  that 
the  new  road  would  be  completed  within  six 
months.  The  contract  for  the  grading  has 
been  let,  and  machinery  will  be  at  w'ork  by 
Dec.  25. 

The  Indiana  State  Railroad  Commission  has 
passed  upon  the  plans  and  specifications  for 
what  will  probably  be  the  largest  interlocker 
system  in  the  world.  Nine  railroads  wjll  use 
the  system,  which  is  to  be  built  on  the  Illi- 
nois-Indiana state  line.  The  roads  are  the 
Michigan  Central,  Chicago  Terminal,  Chicago 
Junction,  Kensington  &  Eastern,  Erie,  Monon, 
Nickel  Plate,  Indiana  Harbor  Belt  and  Wa- 
bash. 

King  Brothers.  Montezuma,  Ind.,  are  now 
grading  the  road  beds  for  the  coal  switches 
to  be  laid  from  the  C.  &  E.  I.  coal  switch  out 
of  Clinton,  into  section  31,  Clinton  township, 
where  the  two  new  United  States  steel  coal 
mines  are  to  be  sunk.  Some  of  the  work  will 
be  heavy,  passing  across  rather  rough  terri- 
tory. 

.A.  .A.  Campbell.  1-34  Monroe  St.,  Chicago, 
111.,  is  reported  to  have  purchased  the  old 
Wabash  &  Erie  canal  bed  extending  from  the 
south  limits  of  Lafayette  to  the  Fountain 
county  line,  a  distance  of  13  miles.  It  is  said 
that  the  purchaser  proposes  to  build  a  rail- 
road for  the  purpose  of  reaching  the  gravel 
deposits  found  in  the  high  bluffs  along  the 
line,  on   which  he  has  obtained  options. 

-■Vll  grading  has  been  completed  on  the 
South  Shore  line  from  Gary  to  Hammond, 
Ind.,  by  way  of  East  Chicago  and  track  lay- 
ing has  also  been  accomplished  as  far  as  the 
latter  city.  It  is  expected  to  have  the  track 
ready  for  operation  by  October. 

Iowa. 
Iowa  City  has  voted  to  grant  a  franchise  to 
the  Iowa  City,  Ottumwa  &  Southwestern  Ry., 
w'hich  proposes  the  construction  of  an  inter- 
rrban   line. 
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The  City  Council  of  Mason  City  has  ex- 
tended the  franchise  of  the  Mason  City  & 
Clear  Lake  Electric  Ry.  Co.  for  io  years. 
This  will  enable  the  company  to  finance  addi- 
tions to  its  line. 

Kansas. 
The  Gulf  &  Northwestern  R.  R.  Co.  has 
completed  a  survey  across  Western  Kansas, 
which  connects  the  various  railroads  running 
east  and  west  through  the  state.  It  is  said 
that  construction  work  will  be  started  this 
fall.  John  A.  Keeran  is  Secretary  and  L.  W. 
Gasaway  is  Chief  Engineer. 

The  establishment  of  a  street  car  hue  in 
Emporia.  Kan.,  is  proposed  and  the  Business 
Men's  Association  of  Emporia  has  appointed 
a  committee  to  meet  with  representatives  ot  a 
company  from  Dayton,  O..  which  proposes  to 
install  a  system.  M.  Wilhite.  Emporia,  is  in- 
terested. ..        ,   ^, 

The  State  Board  of  Railroad  (.ommission- 
ers  has  granted  the  Kansas  City.  Kaw  Valley 
&  Western  Rv.  Co.,  of  which  John  McDaniel 
is  General  Manager,  permission  to  issue  ?1,- 
500CMMI  of  stock  for  the  construction  of  an 
extension  of  its  line  to  Topeka.  It  is  intend- 
ed that  this  line  shall  be  an  extension  of  the 
line  from  Kansas  City  to  Bonner  Springs, 
which  is  already  in  operation.  The  company 
is  said  to  have  raised  sufficient  money  to 
build  the  road  and  that  construction  work 
from  Bonner  Springs  west  will  begin  at  once. 
•The  Atchison,  Topeka  &  Santa  Fe  Ry.  is  re- 
ported to  haye  decided  to  construct  a  lo-stall 
round  house  at  Hutchinson,  and  also  to  con- 
centrate the  switch  yards  in  the  east  part  of 
the  city  into  a  large  and  complete  yard 

Surveys  are  to  be  started  this  fall  for  the 
proposed  railroad  to  run  from  Wichita  to 
Beatrice,  which  is  being  promoted  by  Rezm 
lams,  Oav  Center,  Kan.  The  company  is  to 
take  out  'a  charter  shortly  and  proposes  to 
Jiave  a  capital  stock  of  $5,000,000.  It  is  said 
that  representatives  of  the  company  will  go 
about  this  fall  to  submit  the  proposition  to 
foreign  capitalists.  Francis  B.  Morgan,  C.  E., 
McPhcrson,  Kan.,  is  interested. 

H.  G.  Palmer  of  the  Securities  Selling  Co., 
of  Montreal,  Que.,  has  been  over  the_  pro- 
posed route  of  the  Salina,  Tipton  &  North- 
western R.  R.,  and  if  his  report  is  fayorable 
it  is  said  that  the  Montreal  company  will  fur- 
nish the  money  to  build  the  line.  The  road 
is  to  run  north  and  south  through  the  wheat 
fields  of  Kansas.  The  promoters  are  making 
an  effort  to  secure  aid  from  the  communities 
through  which  the  line  will  pass  in  the  sum 
of  $'2,.">0ll  a  mile. 

The  city  of  Caney,  Kan.,  has  voted  to  issue 
$-^0,OhO  of  bonds  to  aid  in  the  construction  of 
the  Chcrrvvale,  Oklahoma  &  Texas  Ry.  Six 
miles  of  right-of-way  of  this  road  have  been 
graded  from  Caney  to  Wann,  and  it  is  expect- 
ed to  continue  the  grading  to  Delaware  with- 
in a  short  time.  This  part  of  the  work  is  on 
the  southeast  line  from  Caney  with  a  proposed 
terminal  at  Fayettcville,  Ark.  The  proposed 
main  line  of  the  railway  will  extend  from 
Cherryvale  through  Caney,  Pawhuska  and 
Gearv.  with  Kl  Paso  as  the  proposed  terminus. 
The  Metropolitan  Street  Ry.  Co.,  of  Kansas 
City,  Mo.,  is  getting  materials  on  the  ground 
for'  the  construction  of  three  new  street  car 
lines  in  Kansas  City,  Kans.  The  lines  are  ex- 
tensions of  the  Quindaro  boulevard  and  Chel- 
sea lines,  and  a  new  crosstown  line  on  18th 
St.,  connecting  Minnesota  and  Central  .\yes. 

The  construction  of  an  electric  railway  from 
Fredonia  to  Thayer,  via  .-Mtoona  is  under  con- 
sideration. It  is  estimated  that  it  will  require 
about  $;^,0no  to  make  a  survey  and  of  this 
amount  Fredonia  has  already  subscribed 
$1,.'J00.  William  Nces.  Independence,  Kan.,  is 
interested. 

Kentucky. 
The  Corbin-Somerset-Cumherland  River 
Construction  Co.  has  been  organized  at  Som- 
erset, Ky.,  for  the  purpose  of  ni,-iking  a  sur- 
vey and'  securing  a  right  of  way  for  a  pro- 
posed new  railroad  from  Corbin,  Ky.,  to  Som- 
erset, thence  soutli  to  the  Cumberland  River. 
The  proposed  line  of  road  will  extend  from 
Corbin  to  Hopkinsville,  Ky.,  the  first  40  miles. 
Corbin  to  Somerset  to  be  built  at  once. 

George  F. ..Austin  and  Edward  G.  Piles, 
who  ha\c  the  contract  to  construct  the  exten- 


sion of  the  Indian  Creek  &  Pound  River  R  R^ 
a    lumber    carrier    from    Pound,    near    Pound 
Gap     the    Kentucky-X'irginia    border    to    the 
headwaters   of   Pound   River,   ten   miles,  have 
announced   that   a   ten-mile   extension   will   be 
begun  at  once  up  Laurel  Fork,  wdiere  a  rich 
timber  district  lies  undeveloped.     The  Indian 
Creek  &  Pound   River  road  is  owned  by  the 
Currier   Lumber   Co.,     with     headquarters   at 
Glamorgan,  Ky.     C.  W.  Currier  is  manager. 
Louisiana. 
Grading   work   is    under    way   on    the    Con- 
cordia Central  R.  R..  a  new  lumber  road  being 
built  for  the  D.  K.  Jeffries  Co..  of  Chicago,  111 
\    force   of    125  men   under  the   direction   ot 
Clarence    Boyle    is    engaged    in    clearing    the 
rio-ht  of  way     Thev  have  cleared  4  miles  and 
e"  H.    Jackson    is    grading    it.      The    general 
headquarters  of  the  road  will  be  at  ^atchez, 
Miss     and  sawmills  will  he  erected  along  the 
Une      The  road  will  run  from  the  Mississippi 
River,   TVe    miles   south   of    Vidalia,   La.,   and 
will  he  built  7  miles  towards  Alexandria,  La., 
with  which   point  ultimate  connection  will  be 
made. 


Maryland. 


Work  is  now  under  way  between  Sir  John  s 
Run,  six  miles  west  of  Hancock,  and  Great 
Cacapon  on  flood  prevention  work  on  the 
Baltimore  &  Ohio  R.  R.  The  cost  of  the  work 
will  be  about  $-200,tinO.  The  work  includes 
several  large  fills  at  different  places  along  the 
river  bank.  Charles  F.  King.  Fairmont,  \\ . 
\'a.    is  the  contractor. 

Good  progress  is  being  made  all  along  the 
line  of  the  Western  Maryland's  yl  mile  exten- 
sion between  Cumberland,  Md.,  and  Connells- 
ville.  Pa.  At  the  rate  of  advance  now  being 
made  the  contractors  %viU  finish  between  Con- 
fluence and  Connellsville  by  next  April.  Not 
much  trouble  is  being  anticipated  with  slides 
along  the  line  as  the  road  is  being  constructed 
in  such  a  manner  that  the  possibility  of  land- 
slides in  the  mountains  will  be  reduced  to  a 
minimum.  i    -i-  i 

A  committee  of  citizens  of  Back  Creek  Val- 
ley Berkeley  county,  W.  'V'a.,  have  been  in 
conference  with  officials  of  the  Hagerstown 
Ry  Co.,  Hagerstown,  Md.,  looking  to  the 
construction  of  a  trolley  line  through  that 
section.  J.  B.  Clary,  Hedgesville,  W.  Va..  is 
interested. 

Massachusetts. 


The  Berkshire  Street  Ry.  Co.,  Pittsfield,  has 
been  eranted  a  franchise  to  build  a  line  on 
Elm  St.  in  that  city. 

The  Boston  &  Eastern  R.  R.  Co.,  through 
its  representative,  John  Bickford,  Beverly. 
Mass..  has  deposited  $10,00u  with  the  city 
treasurer  of  Boston,  Mass.,  in  compliance  with 
a  section  of  the  legislative  act  under  which 
that  company  is  authorized  to  construct  a  tun- 
nel under  Boston  harbor  as  a  part  of  its 
proposed  line  from  Boston  to  Beverly,  Dan- 
vers  and  other  places  on  the  North  Shore. 
The  main  purpose  of  the  money  deposited  is 
to  provide  for  the  expense  of  the  Boston 
transit  commission  in  surveying  for  the  tun- 
nel before  the  work  of  construction  shall  be- 
gin. 

The  Hampden  R.  R.  Co.,  organized  in  July, 
as  noted  in  our  July  27  issue,  to  build  a  rail- 
road from  Springfield  to  Bondville,  has  filed 
plans  w-ith  the  State  Railroad  Commission 
showing  that  his  road  will  cost  about  $3,196,- 
iMin.  Of  this  sum  $lir),G75  will  be  paid  for 
right  of  way  over  private  property  and 
$l,854.f):W  for  grading.  It  is  proposed  that 
there  be  stations  at  Springfield.  Chicopee 
Falls,  Ludlow,  Three  Rivers.  Hastings  Cross- 
ing, Holyoke  and  Willimansett.  The  incorpo- 
rators of  the  company  include  Ralph  D.  Gillet, 
Westfield,  Mass.,  and  F.  T.  Ley,  of  Spring- 
field, Mass. 

The  Boston  &  Albany  R.  R.,  according  to 
plans  under  consideration  will  lay  about  10 
miles  of  new  line  in  the  vicinity  of  Springfield, 
Mass.,  this  fall  at  an  estimated  cost  of  $25.- 
000.  About  $50,000  will  also  be  spent  for  the 
construction  of  new  tracks  between  Woronoco 
and  Washington. 

The  Berkshire  Street  Ry.  Co.,  Pittsfield, 
Mass..  has  been  petitioned  to  extend  its 
Briggsville  line  from  its  present  terminus  to 
Stamford,  Vt. . 


Minnesota. 

Richard  Evans,  of  Minneapolis.  Minn.,  has 
erected  a  camp  near  Cloquet.  Minn.,  for  his 
()%-mile  sub-contract  on  the  Canadian  North- 
ern  Ry. 

The  Chicago.  Milwaukee  &  St.  Paul  R.  R. 
has  purchased  land  in  Hastings,  Minn.,  for 
the  right  of  way  for  the  proposed  cutoff  be- 
tween the  Hastings  &  Dakota  and  the  river 
division.  Car  shops,  stock  yards  and  round 
house,  etc.,  will  be  built  at  Hastings,  which 
will  be  a  division  point.' 

Advices  from  International  Falls,  Minn., 
state  that  the  Terminal  Company  is.  having  a 
line  surveyed  which  will  connect  its  Loman 
line  with  its  local  tracks.  The  proposed  ex- 
tension which  will  obviate  the  necessity  of  the 
company  running;  its  trains  over  the  M.  &  I. 
between'  International  Falls  and  Nakoda,  will 
cross  the  latter's  line  near  Nakoda  and  then 
rpn  2y2  miles  northeast  through  state  swamo, 
when  it  will  swing  due  north  through  tl.e 
center  of  17-70-24,  and  connect  with  the  Ter- 
minal Co.'s  Rainy  Lake  spur  in  35-71-24  or 
about  one  mile  east  of  town.  This  line  would 
require  but  about  six  miles  of  track  building. 
It  is  not  improbable  that  this  line  wdll  be 
built  this  fall  in  time  to  care  for  the  traffic 
of  the  Loman  line,  which  is  now  rapidly  near- 
ing  completion. 

Mississippi. 
The   Bonhomme   Southwestern    Ry.   Co.   has 
asked  right  of  way  and  terminal   facilities   in 
the  City  of  Hattiesburg.  IMiss.     This  road  was 
formerly  a  logging  road  constructed  by  W.  S. 
F.   Tatiim    for   his   mill   at   Bonhomme,   about 
three    miles    southwest    of    Hattiesburg.      The 
road    is    constructed    for   about    18   miles   and 
the   promoters  propose   to   extend   the   line  to 
Columbia   immediately,   with   the   ultimate   ob- 
ject of  going  into  Baton  Rouge,  La.,  follow- 
ing  closely   the   survey   of   the   Atlantic,   Bir- 
mingham &  Southwestern. 
Missouri. 
A   petition  has   been    hied   with   the   County 
Court  at  St.  Louis  for  a  new  electric  railway 
to  run  along  Gravois  road  from  the  intersec- 
tion of  Gravois  Ave.  and  the  River  Des  Peres, 
connecting  with  a  $100,000  road  house  at  Sap- 
pington,     St.     Louis     County,     and    extending 
through  the  county  on   Gravois  road  to  Fen- 
ton.      August    A.    Busch,    Harry    B.    Hawes, 
Frank   Weber,   Charles    Lemp   and    George   J. 
Tansey  of  St.  Louis  are  interested.     The  line 
will  he  about  15  miles  long. 

The  IMissouri.  Kansas  &  Texas  Terminal 
R  R  Co  has  filed  a  certificate  of  increase  in 
the  capital  stock  from  $100,ooO  to  $10.Oo0.oo0. 
In  our  last  issue  we  mentioned  that  a  coni- 
pany  had  applied  for  a  charter  to  build  a  rail- 
road from  Cape  Girardeau  to  a  connection 
with  the  Frisco  Ry.  in  New  Madrid  County.  A 
charter  for  the  road  has  now  been  granted, 
the  name  of  the  company  being  the  St.  Louis 
&  Southern  Missouri  R.  R.  Co.  The  capital 
stock  is  $700,000.  The  stockholders,  all  resi- 
dents of  New  Madrid  County,  Mo.,  are  as 
follows:  A.  B.  Hunter,  L.  A.  Lewis.  W.  H. 
Ganaflo  M.  J.  Conran,  Murray  Phillips  Jr., 
R.  D.  Hunter,  E.  S.  McCarty.  David  Mann, 
Lee  Hunter,  Joseph  Hunter,  Thomas  Gallivan 
and  T.  J.  Brown. 

Officials  of  the  St.  Louis  &  San  Francisco  at 
Joplin.  Mo.,  have  confirmed  the  report,  it  is 
said,  that  the  surveyors  were  preparing  lines 
for  the  construction  of  an  entrance  to  the 
new  Union  station  at  that  place.  It  is  also 
probable  that  arrangements  will  be  made  for 
removing  the  unnecessary  tracks  at  lOth  and 
Main  Sts.  ^.       ^,        .     „ 

The  St.  Louis  &  Kansas  City  Electric  Ky. 
Co.  D.  C.  Nevin,  president,  Kansas  City,  Mo., 
has'  made  first  payment  on  the  30-year  leases 
which  the  company  holds  on  a  body  of  l.oOO 
acres  of  coal  lands  near  Harrisbur,g,  Boone 
County.  A  spur  track  will  be  built  from  Co- 
lumbia to  Harrisburg  to  tap  the  coal  fields. 

St,  Louis  Items. 


BY    .\.    B.    KOEXIG. 

The  extension  of  the  St.  Louis.  Brownsville 
&:  Mexico  R.  R.  from  Kingsville  north  to  San 
.\ntonio  is  now  assured,  according  to  the  an- 
nouncement of  Albert  T.   Perkins,  vice  presi- 
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dent  of  the  road,  who  is  now  in  San  Antonio. 
He  says  that  his  road  has  already  secured 
contracts  on  the  right  of  way  as  far  north  as 
Alice,  on  the  San  Antonio  and  Aransas  Pass 
railroad.  The  road  will  be  lirst  to  be  built 
to  that  connection,  and  arrangements  have  al- 
ready been  made  for  a  service  into  San  An- 
tonio over  the  tracks  of  the  San  Antonio 
and  Aransas  Pass.  Vice  President  Perkins 
predicts  that  the  first  train  will  be  running 
into  San  Antonio  in  less  than  one  year.  As 
soon  as  the  branch  to  Alice  is  completed  the 
road  will  begin  the  extension  north  to  San 
Antonio,  so  that  the  road  can  run  all  the  wav 
on  its  own  tracks. 

J.  L.  ^IcElree,  representing  the  St.  Louis 
&  Kansas  City  Electric  Railway  Company, 
made  first  payment  on  the  thirtv  year  leases 
which  the  company  holds  on  a  body  of  1,000 
acres  of  coal  lands  near  Harrisburg,  Boone 
County.  A  spur  track  will  be  built  from  Col- 
umbia to  Harrisburg  to  tap  the  coal  fields.  A 
blanket  vein  4  feet  thick  is  known  to  exist. 

The  secretary  of  state  on  .\ug.  14th  issued 
a  charter  to  the  St.  Louis  &  Southern  Mis- 
souri R.  R.  Co.,  for  construction  of  a  railroad 
frcm  Cape  Girardeau  to  an  intersecting  point 
on  the  St.  Louis  and  San  Francisco  railroad 
in  Xew  Madrid  county.  The  line  is  to  start 
at  the  City  of  Cape  Girardeau  and  proceed 
through  the  counties  of  Cape  Girardeau,  Scott 
and  Mississippi  to  the  point  stated  in  Xew 
Madrid  county.  It  will  be  wholly  within  this 
state,  and  be  appro.ximatelv  70  miles  in  length. 
The  capital  stock  is  $700,000.  The  stockhold- 
ers are  all  residents  of  New  Madrid  county, 
Mo.,  and  hold  shares  as  follows :  A.  6. 
Hunter,  4."i ;  L.  .\.  Lewis,  90;  \Y.  H.  Ganafio, 
00 ;  M.  J.  Conran,  4o :  Murray  Phillips,  Jr., 
flO:  R.  D.  Huter,  45;  E.  S.  McCarty,  70: 
David  Mann,  90;  Lee  Hunter,  45:  Joseph 
Hunter,  45 ;  Thomas  Gallivan,  22,  and  T.  J. 
Brown,  23. 

Work  on  the  completion  of  the  electric  line 
between  Belleville  for  the  Mascoutah  Trac- 
tion Co.  has  been  resumed.  Two  car  loads  of 
piles  arrived  the  other  day  for  the  construc- 
tion of  the  trestle  through  Silver  Creek  bot- 
toms. 

.\  contract  to  excavate  the  site  of  the  new 
Union  Station  in  Kansas  City,  was  let  by 
the  executive  committee  of  the  Kansas  City 
Terminal  Railway  Co.  to  C.  D.  Smith  &  Co., 
Memphis.  Tenn.  Sixteen  bids  were  consid- 
ered, but  the  figures  were  not  made  public. 
This  means  that  actual  work  wiir  start  on 
the  station  site  as  soon  as  the  contracting 
company  can  convey  implements  here  and 
procure  men.  There  are  750,000  cubic  yards 
of  earth  to  be  removed  and  the  work  is  to 
he  completed  by  May  L  1911  Two  lines  of 
track  are  being  laid  for  the  shovels  to  work 
upon  and  will  be  ready  in  a  day  or  ^  two. 
There  is  a  low  and  high  line  track.  It  is  in- 
tended to  have  one  or  two  shovels  at  work 
on  the  top  of  the  hill,  and  another  at  the 
base,  near  O.  K.  creek.  For  each  shovel  put 
to  work  it  will  require  120  acres  to  haul  away 
the  earth.  With  three  shovels,  as  is  planned, 
:100  cars  and  eight  locomotives  will  he  re- 
quired daily.  The  Terminal  company  owns 
225  cars  and  twenty-five  engines.  Cars  prob- 
ablv  will  be  borrowed  from  some  of  the  rad- 
roa'ds.  Most  of  the  earth  will  be  taken  east 
of  Shetneld,  to  be  used  in  the  Blue  River 
vards.  .\fter  the  exact  grade  of  the  terminal 
tracks  has  been  determined,  earth  will  be 
taken  to  other  places  as  required. 

The  L.  J.  Smith  Construction  Co.  was- 
awarded  several  new  ballasting  contracts  m 
Eastern  Kansas  bv  the  Missouri  Pacific  R.  R. 
Co.  last  week.  L.  J.  Smith,  the  president  of 
this  companv,  informs  us  that  all  of  his  work 
on  the  Missouri  Pacific  R.  R.  is  getting  along 
nicely  and  they  are  making  rapid  progress 
with    same. 

A.  B.  Koenig,  wife  and  daughter,  left  here 
on  Aug.  2  for  Colorado  on  a  business  and 
pleasure  trip.  He  attended  to  part  of  his 
business  and  had  a  little  pleasure  as  he 
sprained  his  ankle  at  Corona,  Colo.,  on  Sun- 
day, Aug.  7th,  trying  to  get  off  the  train  to 
get  a  snow  ball  which  he  intended  to  put  in 
a  refrigerator  and  send  to  the  editors  of 
the    Engineering    Contracting    in    Chicago    to 


keep  them  cool  during  this  hot  weather,  but 
as  he  was  not  able  to  get  the  snow  ball  the 
poor  editors  in  Chicago  will  have  to  make 
the  best  of  it,  and  if  necessary  use  electric 
fans  or  ice  water  to  keep  cool.  They  surely 
have  A.  B.  K.'s  sympathy  and  good  wishes. 

B.  .-X.  Cader,  Arena,  N.  Dak.,  expects  to 
finish  his  work  next  week  at  this  place. 

Mike  Tansey  one  of  the  old  timers  and  best 
fellows  tliis  countrv  ever  saw,  died  at  4  a.  m 
on  Aug.  Hi,  at  his  camp  four  miles  from 
Lometa,  Texas,  on  the  Santa  Fe  R.  R.,  from 
lung  trouble.  His  body  will  be  brought  to  St. 
Louis  for  interment.  Tansey  was  personallv 
known  by  more  contractors  and  railroad  men 
than  any  contractor  in  the  southwest. 

John  Conley  writes  us  from  Lometa,  Texas, 
that  he  is  still  with  the  Morey  Faulhalber 
Co.  at  that  point  and  work  is  progressing  fine. 
Labor  plentiful,  but  very  poor. 

T.  W.  McDonald,  Arena,  N.  Dak.,  will  have 
18  teams  and  a  machine  idle  shortly. 

Montana. 

Former  Senator  W.  A.  Clark  is  reported  to 
have  subscribed  $3,000,000  of  the  proposed 
bond  issue  of  the  Helena  and  Butte  electric 
line,  construction  work  on  which  is  to  begin 
this  fall.  The  line  will  be  75  miles  long  and 
will  cross  the  main  divide  of  the  Rocky  Moun- 
tains. It  will  be  operated  by  power  generated 
at  a  dam  across  the  ^Missouri  River  near  He- 
lena, and,  in  addition  to  connecting  the  two 
cities,  will  furnish  transportation  facilities  to 
a  number  of  mining  districts  whose  operations 
have  been  retarded  by  lack  of  it.  The  dam  is 
rapidly  nearing  completion. 

Nevada. 

The  J^eva'da  Copper  Belt  R.  R.,  W.  F.  San- 
ders, Chief  Engineer,  Mason,  Nev.,  is  to  build 
a  17-inile  extension  from  Mason  to  its  Ne- 
vada-Douglass mine.  The  extension  will  cost 
about  $700,000. 

Advices  from  Reno.  Nev.,  state  that  a  pro- 
moter, who  recently  disposed  of  a  large  acre- 
age of  saline  lands  near  Sand  Springs  in 
Churchill  County,  is  having  a  survey  made 
for  a  railroad  from  Fallon  to  these  lands,  a 
distance  of  23  miles.  The  lands  were  purchased 
by  J.  Otis  Draper,  New  York  City,  who  has 
ordered  this  road  surveyed.  The  new  owner 
will  built  the  line  and  use  it  to  haul  the  prod- 
ucts of  the  salt  lands  to  Fallon,  where  the 
cars  will  be  switched  onto  the  Southern  Pa- 
cific tracks. 

The  Central  Pacific  R.  R.  (a  Southern  Pa- 
cific project)  has  filed  a  map  of  its  proposed 
route  with  the  County  Recorder  at  Reno, 
Nev.  According  to  the  map,  the  line  begins 
at  Fernley,  crosses  the  old  Central  Pacific 
Railroad  bridge  and  through  the  site  of  the 
old  shops  at  Wadsworth.  Then  it  goes  down 
the  Truckee  on  the  west  side  of  Pyramid 
Lake,  over  Astor  Pass,  into  the  Honey  Lake 
country. 

New  Hampshire. 

The  Dominion  Construction  Co.,  165  Broad- 
way, New  York  City,  has  been  awarded  the 
contract  for  the  construction  of  the  Durham 
cutoff  at  Durham,  N.  H.,  on  the  Boston  & 
Maine  R.  R. 

New  Jersey. 

The  Public  Service  Ry.  Co.,  Newark,  N.  J., 
is    considering   extending   its   electric    railway 
from   Woodbury,   N.   J.,   to   Paulsboro,   N.   J., 
and  possibly  on  to  Pennsgrove. 
New  Mexico. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  has 
completed  surveys  for  a  new  overland  direct 
route  road  between  Las  Vegas  and  Mora, 
county  seat  of  Mora  County.  One  route  has 
been  surveyed  going  via  the  La  Cueva  ranch 
and  another  via  Sapello,  both  coming  out  into 
the  Sapeilo  Valley,  thence  along  th  •  high  line 
into  Mora. 

The  contract  for  the  construction  of  a 
branch  railroad  from  a  point  between  Cutter 
and  Engle,  N.  Mex.,  to  the  site  of  the  Engle 
dam  has  been  let  by  the  U.  S.  Reclamation 
Service  to  George  B.  Brady,  El  Paso,  Tex., 
at  $51,280.  The  contract  for  the  bridge  work 
was  let  to  Brown  &  Connor,  Tucumcari,  N. 
Mex.,  at  $54110. 


Information  has  been  received  from  Las 
Cruces,  N.  Me.x.,  to  the  effect  that  Sara  Rey- 
nolds and  Isidora  have  awarded  the  contract 
for  the  purchase  of  a  quantity  of  ties  to  be 
used  in  the  construction  of  the  Las  Cruces 
Ry.,  which  will  run  from  Las  Cruces  to  the 
Agricultural  College.  Grading  will  be  started 
at  once. 

The  contracts  for  the  masonry  work  on  the 
culverts  and  bridges  for  oractically  the  entir^ 
line  of  railroad  now  being  built  from  Madera 
to  Terrazas  by  the  Mexico  Northwestern  Ry. 
Co.  has  been  let.  Work  is  now  progressing 
under  the  superintendency  of  Jas.  Campbell, 
Chihuahua,  Mexico.  B.  H.  Bryant,  Casa 
Grandes,  Chia,  Mexico,  is  chief  engineer.  The 
Mexico  Northwestern  Ry.  has  also  commenced 
grading  on  its  branch  line  from  San  .An- 
tonio station  on  the  main  line  of  the  Chihua- 
hua division  to  the  town  and  silver  mining 
district  of  Cusihuiriachic.  This  line  will  be 
about  24  kilometers  long  and  will  be  com- 
pleted by  Jan.   1,   1911. 

New  York. 

The  Mayor  of  Jamestown,  N.  Y.,  has  ap' 
pointed  a  committee,  of  which  Cyrus  E.  Jones 
is  a  member,  to  confer  with  officials  of  cither 
the  Pennsylvania  or  the  Lake  Shore  R.  R.  Co. 
to  secure  an  extension  to  Jamestown  to  pro- 
vide additional  shipping  facilities. 

The  Dominion  Construction  Company,  165 
Broadway,  New  York,  has  been  awarded  the 
contract  for  the  construction  of  a  double  track 
tunnel  and  approaches  on  the  Boston  it  Albany 
R.  R.  near  Canaan,  N.  Y. 

The  Southwestern  New  York  Traction  Co., 
C.  M.  Van  Curren,  President,  Bolivar,  is  se- 
curing right  of  way  for  a  trolley  line  from 
Bolivar  to  Richburg,  which  it  is  proposed  to 
build  at  once.  The  distance  is  two  miles.  The 
proposed  line  is  to  follow  the  main  highway, 
passing  under  the  Shawmut  Railroad  track  at 
its  crossing  just  north  of  Bolivar  village.  In 
Bolivar  the  line  will  connect  with  the  New 
York  &  ^Pennsylvania  Traction  Company's 
road,  while  at  Richburg  its  terminus  will  be  at 
the  foot  of  Depot  St. 

At  a  meeting  of  the  directors  of  the  Syra- 
cuse, Lakeshore  &  Northern  R.  R.,  the  map 
showing  the  route  of  the  proposed  extension 
of  the  Lake  Shore  road  between  Fulton  and 
Oswego,  was  approved  and  same  will  be  filed 
with  the  clerk  of  Oswego  County,  N.  Y.  It  is 
proposed  to  have  the  extension  in  operation 
before  January  1.  Nearly  all  the  right  of 
way  has  been  graded  and  the  abutments  for  the 
bridge  across  the  Oswego  River  at  Fulton 
have  been  placed. 

The  Rochester  Belt  Line  R.  R.  Co.  has  ap- 
plied to  the  State  Public  Service  Comaiissiorr 
for  a  certificate  of  convenience  and  necessity, 
and  for  permission  to  construct  its  belt  road, 
15  miles  in  length,  to  girdle  the  city  of  Roch- 
ester. The  company  was  incorporated  some 
two  months  ago  with  capital  stock  of  $2,000,- 
000.  Its  purpose  is  to  make  possible  an  in- 
terchange of  freight  between  the  various  rail- 
roads which  enter  the  city,  and  it  also  will 
carry  passengers.  In  the  petition  it  is  set 
forth  that  the  road  will  be  operated  both  by 
steam  and  electricity,  and  will  be  mainly  3 
freight  belt  line,  connecting  all  railroads  of 
the  city.  Permission  also  is  asked  to  e.xercise 
franchises  and  to  determine  the  manner  of 
crossing  streets,  avenues  and  highways.  The 
directors  of  the  company  include  Henry  C. 
Brewster,  John  F.  Alden,  Edgar  M.  Curtice, 
Benjamin  E.  Chase.  George  F.  Roth,  Martin 
B.  Wollf,  V.  Moreau  Smith  and  Thomas  H. 
Mclnnerney,  all  of  Rochester. 

The  Delaware,  Lackawanna  &  Western  R, 
R.,  G.  J.  Ray,  Chief  Engineer,  Hoboken,  N. 
J.,  is  reported  to  have  its  plans  for  its  pro- 
posed terminal  work  in  Buffalo  ready  for 
submission  to  the  State  Public  Service  Com- 
mission. The  improvements  at  Buffalo  include 
the  erection  of  a  modern  passenger  station, 
which  will,  it  is  said,  front  on  the  east  side  of 
the  foot  of  Main  St.  Together  with  its  track- 
age approaches  and  other  terminal  improve- 
ments, it  will  take  in  the  section  from  Main 
St.  tc  Michigan.  It  is  also  proposed  to  erect 
the  freight  terminal  of  the  Lackawanna  west 
of  Main  Street  and  to  carry  the  freight 
tracks  across  Main  Street  on  a  steel  trestle. 
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North  Dakota. 

Advices  from  Jamestown,  N.  Dak.,  state 
that  graders  on  the  Pingree-Wilton  line  are 
making  good  progress  and  the  grade  is  already 
completed  from  a  point  near  Pingree  to  the 
Pipestem  and  beyond.  The  work  includes 
some  heavv  cuts  and  fills  west  of  the  river. 
The  headquarters  of  the  contractors  are  at 
Pingree,  N.  Dak.  at  present. 

Engineers  of  the  Northern  Pacific  working 
in  McKenzie  County,  N.  Dak.,  have  about 
completed  their  work  in  that  vicinity  and  are 
planning  to  shift  their  camp.  The  fact  that  a 
preliminary  survey  was  made  through  the 
county,  over  practically  the  same  route  now 
being  located,  some  four  years  ago,  and  that 
the  line  is  now  established  is  evidence  that  the 
company  contemplates  the  extension  of  the 
Turtle  Lake  branch  to  Glendive,  Mont.  Just 
when  the  line  will  be  built  is  of  course  a  mat- 
ter of  conjecture  but  the  consensus  of  opinion 
is  that  steps  will  be  taken  toward  construction 
within  the  next  two  or  three  years,  as  the 
government  grant  for  a  right  of  way  will 
Terminate  at  that  time. 

Ohio. 

The  Lake  Shore  &  Michigan  Southern  Ry., 
Sam'l  Rockwell,  Chief  Engineer,  Cleveland, 
O.,  has  submitted  estimates  to  council  com- 
mittees of  Sandusky,  O.,  for  the  elimination 
of  three  grade  crossings.  The  work  will  cost 
$.",19,000  of  which  fhe  citv  will  have  to  pay 
$119,000. 

Resolution  has  been  before  the  City  Council 
of  Toledo  authorizing  the  city  engineer  to 
prepare  nlans  and  specifications  for  the  elimi- 
nation of  the  grade  crossing  of  the  Pennsyl- 
vania R.  R.,  at  the  east  end  of  the  Cherry  St. 
bridge. 

The  Pennsylvania  R.  R.  has  about  complet- 
ed plans  for  the  elimination  of  every  one  of 
its  .grade  crossings  in  the  East  End  at  Cleve- 
land, from  Central  Ave.  S.  E.  tp  St.  Clair 
Ave.,  inclusive,  and  even  for  the  temporary 
grade  crossing,  abolitions  as  far  north  as  the 
lake  front  section.  All  of  the  plans  will  show 
the  temporary  abolitions.  Trestles  will  be 
erected  in  a  few  months  across  the  entire 
East  End  and  the  streets  will  be  lowered.  In 
this  manner,  though  none  of  the  finishing 
touches  will  be  completed,  the  grades  of  all 
of  the  crossings  will  be  separated  without  de- 
lay and  it  is  estimated  that  all  of  this  work 
can  be  completed  within  eight  months. 

The  Bluffton,  Geneva  &  Celina  Traction 
Co.,  which  proposes  an  electric  railway  to 
connect  BlufTton  and  Celina,  has  effected  traf- 
fic agreements  with  the  Western  Ohio  and 
Ohio  Electric  companies  which  will  permit 
the  new  line  to  enter  Toledo  over  the  lattcr's 
lines.  The  new  road  is  completed  between 
Bluffton  and  Geneva,  and  the  other  portion 
will  be  pushed  to  completion  in  the  spring. 
Connections  will  be  made  with  the  Western 
Ohio  at  Celina,  and  with  the  Ohio  Electric  at 
Lima. 

Engineers  of  the  Baltimore  &  Ohio  R.  R. 
have  completed  plans  for  the  construction  of 
a  new  channel  for  Crooked  Creek  near  Butler 
and  the  work  will  probably  be  begun  within 
a  short  time.  The  new  channel  will  be  con- 
structed with  a  view  to  prevent  washouts  of 
the  tracks  of  the  company.  The  new  channel 
will  be  about  2,000  ft.  long  and  the  work  will 
be  done  under  the  direction  of  H.  A.  Rudolph, 
Mansfield,  O.,  Supervisor  B.  &  O.  R.  R. 

The  Toledo  &  Ohio  Central  R.  R.  has  let  a 
contract  to  John  Hcrriott  of  Jerome  Township 
to  furnish  that  road  with  ties  for  the  coming 
year.  The  contract  calls  for  at  least  200,000 
ties. 

An  official  of  the  Cleveland  Short  Line  Ry. 
the  freight  belt  line  now  under  construction, 
is  quoted  as  stating  that  $8,000,000  had  al- 
ready been  expended  and  th;t  over  10  miles 
of  lire  arc  now  in  operation.  When  completed 
the  new  line  will  extend  from  Collinwood 
around  the  city  of  Rockport,  a  distance  of 
IS'A  miles.  The  estimated  total  cost  of  the 
work  is  $lfi,00O,O00. 

Preliminary  plars  for  eliminating  Big  Four 
and  Columbus.  Sandusky  &  Hocking  grade 
crossings  at  Golumlms  from  the  Union  Station 
north  througli  Milii  and  Grogan  have  been 
subniilted  to  Chief  Engineers  G.  P.  Smith  of 


the  Big  Four  and  Thomas  Rodd  of  the  Penn- 
sylvania for  their  approval.  The  Big  Four  will 
eliminate  five  crossings  and  the  Columbus 
Sandusky  &  Hocking  seven.  Si.xty-five  per 
.cent  of  the  total  cost  will  be  borne  by  the  city. 
This  will  necessitate  a  bond  issue  of  $900,000. 
Henry  Maetzel  is  City  Engineer. 

Oklahoma. 

The  Buflfalo  &  Northern  Oklahoma  R.  R. 
Co.  has  been  organized  by  residents  of  Buffalo 
and  other  towns  in  Northwestern  Oklahoma. 
The  capital  stock  is  $100,000  and  the  company 
proposes  to  build  a  railroad  east  and  west 
through  several  counties  in  that  locality  at 
present  without  railroad  facilities.  E.  M.  Best 
was  elected  President,  with  O.  L.  Zook  Vice- 
President,  F.  C.  Platte,  Secretary,  E.  C.  John- 
son, Treasurer.  The  work  of  rimning  the 
survey  from  Buffalo  eastward  to  Avard,  in 
Woods  County,  was  put  in  charge  of  Eugene 
Tilleu.x  of  Hutchison,  Kan.  Avard  is  the 
western  treminus  of  the  .Arkansas  Valley  & 
Western,  which  was  built  six  years  ago  from 
Vinita.'  It  is  understood  that  the  Buffalo  & 
Northern  will  turn  the  line  over,  after  con- 
struction is  completed,  to  the  Frisco  Com- 
pany. 

The  Motor  Car  &  R.  R.  Co.,  of  Oklahoma 
City,  organized  recently  primarily  to  open  up 
the  northwest  to  the  cattle  industry,  especially 
in  connection  with  the  new  packinghouse  in- 
dustry of  Oklahoma  City,  has  made  some 
changes  in  its  proposed  route.  Instead  of 
making  the  wide  southern  detour  on  the  out- 
skirts of  Packingtown  and  south  of  Central 
Ave.  the  road  will  build  through  Huber  and 
Frosts  Additions,  connect  with  the  Rock  Isl- 
and belt  loops  and  finally  terminate  at  Agnew 
and  Central  Aves. 

Citizens  of  Harper  County,  Okla.,  have 
asked  the  co-operation  of  the  Chamber  of 
Commerce,  Enid,  Okla.,  in  securing  the  con- 
struction of  the  .\vard  line  of  the  Frisco 
westward  into  the  coal  region  of  New  Mexico. 
The  proposed  line  would  run  north  of  the 
projected  route  of  the  Enid,  Ochiltree  &  West- 
ern. The  line  would  intersect  Woods  county. 
Harper  county,  Ochiltree  county,  Te.xas  coun- 
ty and  Cimmaron  county,  thence  running  west 
into  the  New  Mexico  coal  fields. 

Oregon. 

The  City  Council  of  Eugene  has  granted 
the  Oregon  Electric  Ry.  Co.,  of  Portland,  a 
franchise  over  5th  St.  The  franchise  pro- 
vides that  the  line  between  Albany  and  Eu- 
gene shall  be  completed  and  in  operation  with- 
in 18  months  after  the  franchise  is  in  effect; 
a  $10,000  bond  is  given  to  insure  the  carrying 
out  of  the  provisions  of  the  franchise.  The 
Lane  County  Asset  Co.,  of  Eugene,  is  also 
given  the  right  to  use  the  5th  St.  tracks  the 
entire  length  of  the  street,  the  latter  com- 
pany previously  holding  a  franchise  from  the 
city  limits  on  the  west  to  High  St.  on  this 
thoroughfare.  The  duration  of  the  franchise 
is  25  years.  In  the  meantime  the  Lane  County 
.\sset  Co.  has  asked  the  council  for  an  exten- 
sion of  a  year  of  the  company's  franchise  on 
the  streets  of  Eugene  for  building  an  electric 
line,  and  has  announced  that  it  will  conmience 
construction  work   next  year. 

The  Oregon  Railroad  &  Navigation  Co..  G. 
W.  Boschke,  Chief  Engineer,  Portland,  Ore., 
has  taken  out  a  building  permit  at  Portland, 
authorizing  the  erection  of  a  OOO-ft.  steel  and 
concrete  dock  and  warehouse.  The  structure 
will  extend  west  from  the  western  terminus 
of  the  new  steel  bridge.  Its  cost,  as  given  in 
the  permit  issued  from  the  office  of  the  city 
building  inspector,  will  be  $130,000. 

The  Astoria  &  Columbia  River  R.  R.,  T.  H. 
Croswell.  Chief  Engineer,  Portland,  Ore.,  has 
been  making  detailed  surveys  for  a  proposed 
cutoff  at  Tongue  Point.  The  cutoff  is  to  start 
at  the  commencement  of  a  big  curve  a  short 
distance  west  of  the  John  Day  River  and  run 
through  the  bluff  several  hundred  feet  south 
of  the  present  track.  It  will  then  follow  the 
short  line  back  of  the  Hammond  Lumber 
Co.'s  mill  and  continuing  along  on  solid 
ground  to  a  point  about  200  ft.  west  of  the 
Astoria  Bo.x  Co.'s  plant,  where  it  will  connect 
with  the  existing  trestle.  The  main  object  in 
uuiking  the  change  is  to  do  away  with  the 
heavy  cufve  at  Tongue  Point,  as  well  as  with 


a  long  stretch  of  trestle,  that  is  expensive  to 
keep  in  repair.  .A  cut  is  to  be  made  through 
the  bluff  at  the  point  and  the  earth  secured 
there  will  be  utilized  to  fill  in  the  grounds  at 
the  depot. 

Announcement  has  been  made  that  the  Des 
Chutes  Ry.,  a  Harriman  line,  will  be  extended 
from  Redmond,  its  former  proposed  terminal, 
southward  to  connect  with  the  Nation-KIa- 
math  Falls  cutoff. 

Twohy  Brothers,  Spokane,  Wash.,  who  are 
rebuilding  the  main  line  of  the  Oregon  Rail- 
road &  Navigation  Co.,  between  Pendleton  and 
Yoakum,  18  miles,  are  to  establish  temporary 
electric  light  plants  at  different  points  along 
the  right  of  way  and  put  on  night  shifts. 
There  are  now  five  steam  shovels  at  work  and 
this-  number  will  be  increased  by  one  or  two. 
About  400  men  are  at  work  and  others  are 
being  added  as  fast  as  they  can  be  secured. 

The  City  Council  of  Ashlan-d,  Ore.,  has 
granted  a  franchise  to  the  Southern  Pacific 
Co.  for  a  spur  line  into  the  heart  of  the  city 
over  which  a  motor  car  will  be  operated. 

Pennsylvania. 

The  Lehigh  Valley  R.  R.,  E.  B.  Ashley, 
Chief  Engineer,  New  York,  N.  Y.,  has  about 
completed  surveys  for  a  new  short  line  be- 
tween Weatherly  and  White  Haven.  The 
road  is  to  be  used  chiefly  for  the  handling  of 
freight.  It  will  cut  off  a  steep  mountain  and 
heavy  grades  and  a  roundabout  way  of  get- 
ting from  Mauch  Chunk  to  Wilkesbarre  and 
from  Hazleton  to  the  Wyoming  District. 

The  Borough  Council  of  Shenandoah  has 
been  considering  granting  the  Schuylkill  Ry. 
Co.,  Girardville,  Pa.,  a  franchise  to  extend  its 
traction  line  on  North  Main  St.,  Shenandoah. 
Surveys  have  been  made  between  Van  Or- 
mer  on  the  Cresson  Division  of  the  Pennsyl- 
vania System  and  Glasgow  on  the  Bellwood 
Division,  and  it  is  believed  a  branch  will  be 
built  between  the  two  places.  The  line  would 
be  only  four  miles  long. 

Grading  work  is  to  be  started  next  month 
on  the  construction  of  the  line  of  the  Waynes- 
burg  &  Blacksville  Street  Ry.  Co.  The  line  is 
to  be  built  over  the  old  franchise  of  the 
Waynesburg  &  Monongahela  Ry.,  which  was 
purchased  by  the  Waynesburg  &  Blacksville 
Co.  some  time  ago.  Grading  work  will  be 
carried  on  at  three  different  parts  of  Wayries- 
burg  at  the  same  time,  with  the  probabilitv 
that  East  Waynesburg  will  be  the  scene  of 
the  first  activities.  Waynesburg  and  West 
Waynesburg  construction  will  be  started 
shortiv  after  that  of  East  Waynesburg. 

It  is  believed  that  the  Philadelphia  &  Read- 
ing Ry.  will,  next  year,  take  up  the  matter  of 
holding  two  additional  tracks  from  Mingo  to 
Phoenixville.  Surveys  for  this  line  already 
being  made.  The  tracks  would  be  quite  ex- 
pensive as  it  would  require  much  excavation 
and  an  additional  bridge  across  the  Schuylkill 
river  some  distance  below  the  present  arch 
bridge  spanning  the  stream. 

'Preliminary  steps  have  been  taken  for  the 
building  of  a  railroad  line  from  Browns- 
town,  Lancaster  County,  to  Birdsboro,  Berks 
County,  connecting  the  Schuylkill  Division  of 
the  Pennsylvania  Railroad.  The  new  road  is 
intended  as  an  outlet  for  the  cement  mills 
now  building  at  Brownstown,  and  it  will  be 
known  as  the  Brownstown  and  Schuylkill 
Railroad.  It  will  run  through  Morgantown, 
Brownsville,  Terre  Hill,  Martindale,  Hinkle- 
town  and  Farmersville  and  will  connect  at 
Brownstown  with  another  new  line,  now 
building,  the  Lancaster  &  Northern  R.  R. 

South  Carolina. 

Residents  of  St.  Matthews  are  advocating 
the  construction  of  a  branch  line  from  that 
place  to  either  Creston  or  Cameron  on  the 
.■Ktlantic  Coast  Line  R.  R.  In  either  case  the 
branch  would  be  about  8  miles  long. 

Tennessee. 

The  Knox  Construction  Co.  has  been  in- 
corporated with  a  capital  stock  of  $20,000  and 
proposes  to  engage  in  the  construction  of 
steam  railroads,  electric  railroads,  sewers, 
conduit  work,  dams,  locks,  bridges,  buildings, 
tunnels  and  subway  work.  The  main  oflices 
will  be  at  Knoxville.  Tenn.  The  members  of 
the   company   are   T.    .\.   King,   of   Louisville: 
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P.  J.  Millett,  of  Paris.  Ky.:  G.  W.  Callahan, 
of  Knoxville,  Tenn..  and  B.  A.  McCallie,  of 
Knoxville. 

Texas. 

Surveys  will  be  completed  and  estimates 
prepared  by  Sept.  1,  for  a  railroad  from 
Longview  to  extend  into  the  ore  fields  of  Cass 
County  a  distance  of  30  or  40  miles.  Surveys 
have  also  been  made  for  a  line  between  the 
mines  at  Longview  to  a  connection  with  the 
Missouri,  Kansas  &  Texas  R.  R.  Col.  Lewis 
P.  Featherstone,  Galveston,  Tex.,  is  interested. 

Asher  Richardson,  Asherton,  Tex.,  Presi- 
dent of  the  Asherton  &  Gulf  Ry.,  now  operat- 
ing 32  miles  of  line,  is  stated  to  have  suc- 
ceeded in  financing  the  proposed  extension  of 
that  line  from  Asherton  west  to  Eagle  Pass, 
•JO  miles,  and  from  its  present  junction  point 
on  the  International  &  Gulf  Northern  to  Ar- 
kansas Pass,  about  140  miles.  Engineers  are 
now  in  the  field  locating  the  route  of  the  pro- 
posed extensions. 

City  Council  of  San  Antonio  has  granted 
the  San  Antonio  Traction  Co.  permission  to 
extend  its  South  Flores  St.  line  to  the  city 
limits,  a  distance  of  about  a  half  mile. 

A.  F.  Parker,  Engineer  of  the  State  Rail- 
road Commission,  has  completed  a  valuation 
of  the  Timpson  &  Henderson  Ry.  On  the 
total  mileage  of  the  road,  33.61  miles  from. 
Timpson  to  Henderson,  he  placed  a  valuation 
of  $400,850.54,  or  $11,628.99  per  mile.  The 
company  sought  this  valuation  so  that  it 
might  secure  from  the  railroad  commission 
authority  to  borrow  money  for  the  purchase 
of   additional  equipment. 

Steel  for  the  first  stretch  of  the  Temple- 
Xorthwestern  R.  R.  out  of  Temple  has  been 
shipped  from  Kansas  Cit}'  and  the  laying  of 
steel  will  begin  at  Temple  in  a  very  few  days. 

The  Paris  &  Mount  Pleasant  R.  R.  now  has 

12  miles  of  line  completed  and  the  remaining 

13  miles  have  been  graded.  The  road  will  be 
opened  to  traffic  soon.  N.  M.  Ragland  is 
General  Manager. 

The  St.  Louis,  Brownsville  &  Mexico  Ry. 
has  purchased  the  steel  for  the  construction 
of  its  line  from  Kingsville  to  Alice,  a  distance 
of  about  22  miles. 

Announcement  is  made  by  Master  Commis- 
sioner William  H.  Flippen  that  he  has  set 
Sept.  15  as  the  date  for  the  sale  at  public 
auction  at  Palestine,  Tex.,  of  the  International 
&  Great  Northern  R.  R.  Co.  and  its  properties. 

According  to  a  recent  announcement  of  Al- 
bert T.  Perkins,  vice  president  of  the  St. 
Louis,  Brownsville  &  Mexico  R.  R.,  the  ex- 
tension of  that  road  frorii  Kingsville  north  to 
San  Antonio  is  now  assured.  The  road  has  al- 
ready secured  contracts  on  the  right  of  way  as 
far  north  as  Alice,  on  the  San  Antonio  & 
Aransas  Pass  R.  R.  The  road  will  be  the  first 
to  be  built  to  that  connection,  and  arrange- 
ments have  already  been  made  for  a  service 
into  San  Antonio  over  the  tracks  of  the  San 
Antonio  &  Aransas  Pass.  As  soon  as  the 
branch  to  Alice  is  completed  the  road  will  be- 
gin the  extension  north  to  San  .Antonio,  so 
that  the  road  can  run  all  the  way  on  its  own 
tracks.  It  is  also  said  that  the  Frisco  has 
plans  for  extending  the  line  south  from  Brady 
to  San  Antonio,  thus  giving  the  Frisco  an- 
other trunk  line  from  Brownsville  to  St.  Louis, 
with  Mexico  connections. 

A  committee  of  Abilene  business  men  has 
been  appointed  to  interview-  the  officials  of  the 
Texas  Central  R.  R.  to  secure  the  construction 
of  the  proposed  Rixing  Star  branch  to  Abi- 
lene, Texas,  as  originally  contemplated. 

Notice  has  been  issued  from  the  headquar- 
ters of  the  Texas  &  Pacific  R.  R.,  to  the  ef- 
fect that  the  75-lb.  steel  in  the  vicinity  of 
Fort  Worth.  Texas  will  be  taken  up  and  about 
40  miles  of  85-Ib.  rails  installed.  The  exact 
stretches  of  track  to  be  relaid  with  heavier  steel 
were  not  designated  in  the  notice  but  it  is 
understood  among  officials  that  before  1912 
the  entire  road  between  Fort  Worth  and 
Shreveport  will  be  replaced  with  the  heavy 
steel.  .AH  places  between  Fort  Worth  and 
El  Paso,  where  the  traffic  is  heaviest,  will  be 
relaid  with  the  new  material  within  the  next 
six  months,  it  is  reported. 

Reconnoissance  surveys  have  been  made  for 
extension  of  the  Texas  Central  R.  R.  east  from 
Waco    to    Trinitv    and    w-est    to    Roswell,    X. 


Mex.,  and  it  is  believed  that  some  definite 
action  regarding  these  will  be  taken  Sept.  22, 
when  the  stockholders  meet  at  Waco  to  vote 
on  a  bond  issue  of  $20,000,000  to  be  used 
largely  for  extensions  and  betterments. 

The  contract  for  the  .Altus,  Roswill,  Lub- 
bock &  El  Paso  R.  R.  has  been  let  to  the 
Woods  Construction  Co.,  Springfield,  Mo.,  ac- 
cording to  advices  from  Silverton,  Texas.  The 
work  includes  60  miles  of  line  between  Lock- 
ney  and  the  Hale  County  line.  Work  will 
begin  at  once  on  the  contract,  which  requires 
that  steel  be  laid  into  Silverton  by  Dec.  15. 

Information  from  Pecos,  Texas,  is  to  the 
effect  that  the  Pecos  Valley  Southern  Ry.  is 
completed  from  Pecos  City  to  Saragosa,  a  dis- 
tance of  30  miles,  and  that  everything  is  in 
order  to  commence  the  immediate  operation  of 
the  road. 

Grading  for  the  proposed  Houston-Bayshore 
Interurban  road  has  been  started  at  LaPorte. 
Edward  Guy  &  Sons,  LaPorte,  have  the  con- 
tract for  the  work  between  South  Houston 
and  La  Porte  and  expect  to  complete  the  work 
in  60  days. 

Steel  laying  on  the  two  extensions  of  the 
Orient  out  of  San  .Angelo.  Texas,  is  making 
rapid  progress,  according  to  advices  received 
from  that  city.  The  stretch  from  the  stock 
yards  to  the  Red  Arroyo  bridge  on  the  Eldo- 
rado extension  will  be  completed  on  to  the 
river  as  soon  as  the  bridge  is  constructed.  On 
the  Mertzon  extension  track  layers  are  10 
miles  out  of  San  Angelo.  The  most  difficult 
work  on  this  line  will  be  the  middle  Concho 
bridge  and  it  is  not  expected  by  the  officials 
that  track  laying  from  this  point  to  Mertzon 
can  take  place  until  October  1. 

The  Commercial  Club  of  Belton.  Tex.,  has 
accepted  .the  proposition  of  L.  E.  Walker, 
president  of  the  Quanah,  Seymour,  Dublin  & 
Rockport  R.  R.,  to  bring  the  road  through  Bel- 
ton,  making  a  division  point  at  that  place. 

The  City  Council  of  Beaumont  is  consider- 
ing an  application  of  Col.  I.  D.  Polk,  Beau- 
mont for  a  franchise  for  the  proposed  Beau- 
mont &  Port  .Arthur  Interhuran  Rv. 

Patton  &  Gibson  Co.,  Ltd.,  Durant.  Okla., 
has  been  awarded  the  contract  for  the  en- 
largement of  the  Katy«  yards  in  West  Deni- 
son.  The  contract  will  require  the  moving 
of  abopt  500,000  cu.  yds.  of  material. 

Utah. 

Surveys  are  being  made  for  a  new  railroad 
route  from  Gordon  Creek  to  Colton  with  the 
primary  object  of  opening  coal  mines  in  the 
vicinity  of  the  latter  place.  The  Wheelwright 
Construction  Co.,  Ogden,  Utah,  is  reported  to 
be  interested  in  the  project. 

It  is  now  believed  that  the  Ogden-Brigham 
City  line  of  the  Ogden  Rapid  Transit  Co.  will 
be  completed  before  Oct.  1.  Something  of  a 
record  in  interurban  track  laying  was  accom- 
plished on  tliis  line  early  this  month  when 
Foreman  J.  H.  Schuffleberg,  with  his  crew  of 
40  men,  laid  a  little  over  a  mile  of  track  be- 
tween Willard  and   Brigham  in  one  day. 

Construction  work,  according  to  advices 
from  Salt  Lake  City,  on  the  $750,000  station 
built  by  the  Denver  &  Rio  Grande,  the  West- 
ern Pacific  and  the  Salt  Lake  City  Union  De- 
pot &  Railway  Co.,  has  been  about  finished, 
and  trains  are  now  running  into  and  departing 
from  it.  The  structure  was  designed  by  Henry 
J.  Schlacks,  Chicago.  111. 

Virginia, 

A  company  of  which  H.  M.  Luck.  Presi- 
dent of  the  Luck  Construction  Co.,  of  Roan- 
oke, Va. ;  E.  E.  Franey,  a  banker,  iron  fur- 
nace and  oil  man,  of  Steubenville,  O..  and  S. 
W.  Harrell,  of  Roanoke,  are  the  principal 
stockholders,  has  purchased  the  property  of 
the  Catawba  Coal  &  Iron  Co..  located  in  Bote- 
tourt county,  near  Roanoke.  The  new  owners 
will  build  a  railroad  from  Cloverdr..e  to  the 
properties. 

West  Virginia. 

The  Ohio  County  Commissioners  have 
granted  the  Panhandle  Traction  Co.,  G.  O. 
Nagle,  General  Manager,  Wheeling,  an 
extension  of  its  franchise  for  one 
year  in  order  to  complete  the  im- 
provements in  the  vicinity  of  Glennova. 
There  is  now  a  turn  in  the  road  between  War- 


wood  and  Glennova,  and  the  improvements 
contemplate  the  straightening  of  this  road 
and  the  building  of  a  bridge  over  Glen's  Run 
at  a  cost  of  between  $6,000  and  $8,000,  of 
which  the  traction  comoany  will  pay  half,  the 
other  half  to  be  paid  by  the  county. 

C.  A.  Sims  &  Co.,  Philadelphia,  Pa.,  have 
the  contract  for  the  construction  of  a  50-ft. 
dam  across  "Possum  Hollow"  to  secure  a 
better  water  supply  for  the  B.  &  O.  engines 
at  Newburg,  W.  Va.  When  completed  this 
reservoir  will  be  50  ft.  deep  and  will  cover 
some  ten  or  fifteen  acres. 

T.  W.  Kirkbride,  Inc..  16  Campbell  .Ave., 
Roanoke,  Va.,  has  been  aw'arded  the  contract 
by  the  Elk  River  &  Little  Kanawha  R.  R.  for 
five  miles  of  grade  and  masonry,  besides  all 
the  bridges  out  of  Gassaway.  The  bridges  are 
to  cost  $40,000  and  the  total  amount  of  the 
contract  is  about  $60,000. 

It  is  reported  that  the  Baltimore  &  Ohio 
R.  R.  has  awarded  a  contract  for  the  con- 
struction of  a  4.500-ft.  tunnel  and  three  miles 
of  railroad  in  the  vicinity  of  Grafton,  W.  Va. 
The  improvement,  which  will  eliminate  an  old 
tunnel  at  Tunnelton,  W.  Va.,  is  estimated  to 
cost  about  $2,000,000. 

The  City  &  Elm  Grove  R.  R.  Co.,  J.  W. 
Smith.  Chief  Engineer,  Wheeling,  W.  Va..  is: 
planning  to  drive  a  tunnel  through  Wheeling 
Hill  for  the  use  of  the  Ehn  Grove  Division 
of  its  electric  railway. 

Wisconsin. 

The  Bad.ger  Ry.  Co.  has  been  incorporated 
with  a  capit.a!  .stock  of  $10,000  and  proooses 
to  build  and  operate  an  electric  line  from 
Whitewater,  through  La  Grange  and  Sugar 
Creek,  to  Lake  Geneva. 

The  Cincinnati  Construction  Co..  which 
projects  an  interurban  line  from  Janesville  to 
Madison,  has  begun  grading  w-ork  at  Edger- 
ton  in  order  to  hold  its  franchise  at  that  place. 
Stephen  Madden  is  the  contractor  in  charge  of 
the  work  at  Edgerton. 

The  State  Railroad  Commission  has  grant- 
ed permission  to  the  Minneapolis,  St.  Paul  & 
Sauk  Ste.  M:iric  Ry.,  Thcs.  Green.  Chief  En- 
gineer, Minneapolis,  Minn.,  to  construct  an 
extension  from  Superior  to  the  Minnesota 
state  line  en  route  to  the  plant  of  the  United 
States  Steel  Co.,  near  Duluth. 

Wyoming. 

Residents  on  East  19th  St..  Cheyenne,  Wye, 
have  petitioned  tl.-  Cheyenne  Electric  Ry.  Co., 
.\.  T.  Young.  General  Manaeer,  Cheyenne,  to 
build  a  lin.e  on  that  street  out  to  Lake  Min- 
nehaha. 

Canada. 

The  Board  of  Public  W"orks,  of  Windsor, 
Ont..  has  disapproved  of  the  plans  of  the 
Sandwich,  Winson  &  Ambersburg  Ry.,  Jas. 
.Anderson,  General  Manager,  Windsor,  for  the 
proposed  extension  of  its  street  car  line  to 
the  Michigan  Central's  new  tunnel  station, 
Windsor,  and  has  reported  in  favor  of  a  dif- 
ferent route  to  tap  a  rapidly  grow-ing  section 
of  the  citv.  If  the  recommendation  of  the 
board  is  approved  by  the  city  council  and 
adopted  by  the  company,  the  double-tracking 
of  Ouellette  Ave.  will  be  extended  from  Park 
St.  to  Wyandotte  St.,  and  on  Wyandotte  St. 
a  new  line  will  be  built  west  to  Wellington 
-Ave.,  then  south  to  the  tunnel  station  on  the 
east    side    of    Wellington. 

Officials  of  the  Canadian  Pacific  Ry.  have 
concluded  negotiations  for  the  purchase  of 
nearly  a  mile  of  river  front  property  at  Kara- 
loops,  B.  C,  on  the  North  Thompson  River, 
at  a  cost  of  approximately  $100,000.  On  this 
property  the  main  running  tracks  of  its  line 
will  be  constructed,  and  also  yard  and  termi- 
nal facilities.  The  total  cost  of  this  new  con- 
struction work  is  set  at  appro.ximatclv  $200,000. 

Johnson  &  Carey  are  now  working  over 
600  men  in  their  contract  for  filling  in  the 
railway  bridge  over  Racing  Lake,  near  Fort 
Francis. 

The  Windsor,  Essex  &  Lake  Shore  Ry..  W. 
W.  Chisholm.  Chief  Ejigineer.  Kingsville,  Ont., 
operati.'g  .38  miles  of  electric  railway,  has 
placed  Sl.000,000  worth  of  bonds  on  the  mar- 
ket. Both  terminals  of  the  line  will  be  ex- 
tended a  considerable  distance  and  it  is  also 
proposed   to   erect   a     freight     spur    line   into 
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Windsor's  civic  factory  site  if  permission  is 
obtained  from  the  city  and  railway  commis- 
sion. 

Engineers  of  the  Canadian  Northern  Ry.  are 
rushing  survey  work  on  the  gap  between  Sel- 
wood  and  Port  Arthur,  Ont.  It  is  beUeved 
that  this  work  will  be  completed  this  winter 
so  that  actual  construction  can  be  started  in 
the  spring.  The  gap  is  about  ooO  miles  and  the 
route  east  will  be  several  miles  north  of  the 
C.  P.  R.  right  of  way.  West  of  Nipigon  the 
line  will  dip  southward  and  come  in  to  Port 
Arthur  along  the  lake  front. 

The  route  of  the  Grand  Trunk  Pacific  line 
from  Regina,  Sask.,  westward  has  Ijeen  locat- 
ed as  far  as  Moose  Jaw.  Leaving  Regina,  the 
line  will  run  due  west  on  a  continuation  of 
Fourth  Ave.,  for  about  two  miles.  It  will 
then  strike  northwesterly  for  half  a  mile  to 
the  blind  line  between  the  top  row  of  sec- 
tions in  township  17.  This  blind  line  will  be 
followed  due  west  until  the  west  side  of  range 
23  is  reached,  from  which  point  the  railway 
will  run  in  a  south-westerly  direction  to 
Moose  Jaw.  The  officials  of  the  Grand  Trunk 
Pacific  are  now  only  awaiting  a  settlement  of 
its  terminal  matters  with  the  Regina  city  coun- 
cil to  immediately  let  a  contract  for  the  con- 
struction of  this  line  westward,  and  also  to  fin- 


ish up  the  link  from  the  city  southward  to  its 
grade  on  the  line  to  the  boundary.  Every  ef- 
fort is  being  put  forth  to  rush  construction 
on  the  line  from  Balcarres  to  Regina,  l.iut  the 
contractor,  Mr.  J.  D.  McArtliur,  is  badly  han- 
dicapped owing  to  the  difficulty  of  securing 
sufficient  men  and  teams  for  the  work. 

Mexico. 

The  international  treaty  permitting  the  con- 
struction of  the  Pan-American  Ry.  bridge 
across  the  Suchiate  river  between  Mexico  and 
Guatemala  has  been  signed  by  the  secretary 
of  foreign  relations,  Enrique  C.  Creel  for 
Mexico,  and  envoy  extraordinary  and  minis- 
ter plenipotentiary,  Victor  Sanchez  Ocana  for 
Guatemala.  A  contract  was  entered  into  by 
each  government  with  David  E.  Thompson, 
Mutual  Bldg.,  City  of  Mexico,  President  of 
the  Pan-American  Ry.  D.  D.  Colvin,  Gamboa, 
Oaxaca,  Mexico,  is  Chief  Engineer  of  the 
Pan-American  Ry. 

Bids  are  asked  until  Aug.  30  by  H.  M.  Tay- 
lor, Director  of  Construction  of  the  Fcrrocar- 
riles  Nacionales  de  Mexico,  Buenavista  Sta- 
tion, Mexico,  covering  furnishing  of  material 
and  construction  complete  of  the  following 
station  buildings :    Cuernavaca,  state  of  More- 


los,  a  two-story  stone  passenger  station,  of 
l,lon  square  meters.  Iguala,  state  of  Guerrero, 
a  one-story  passenger  station,  of  550  square 
meters.  Balsas,  state  of  Guerrero,  a  one-story 
combination  stone  passenger  station  and  ware- 
house, of  018  square  meters. 

A  commission  representing  the  merchants 
and  hacendados  of  Tlalnepantla  has  asked  the 
secretary  of  communications  and  public  works 
for  assistance  in  obtaining  property  consents 
for  the  extension  of  the  electric  street  rail- 
way from  .\t2capotzalco  to  that  city,  thus  con- 
necting the  town  with  the  capital.  The  tram- 
ways ccmpany  has  had  under  consideration 
the  extension  of  its  lines  to  Tlalnepantla  for 
some  time  and  the  survey  for  building  the  line 
has  been  run. 

Antonio  Lozano,  Mexican  Consul  at  Los 
Angeles,  Cal.,  has  obtained  from  the  Mexi- 
can government  a  right  of  way  concession  in 
Mfexico  for  the  construction  of  a  railroad, 
which  will  be  about  80  miles  in  length  and 
will  extend  from  Puerto  Isabel  to  the  inter- 
national boundary.  .He  is  now  said  to  be  ne- 
gotiating with  capitalists  for  the  building  of 
the  road,  and  is  also  taking  up  the  matter  of 
securing  a  right  of  way  from  the  boundary 
line  to  Yuma  where  the  railroad  is  proposed 
to  connect  w'ith  the  Southern  Pacific 


DRAINAGE,  IRRIGATION.  LEVEES  AND  CANALS 


Arizona, 

Work  is  to  be  resumed  on  the  Santa  Cruz 
reservoir  project,  and  will  be  pushed  to  com- 
pletion. Canals  have  been  surveyed  from 
above  Florence  to  the  present  site  of«the  res- 
ervoir, also  from  the  Sacaton  mountains  on 
the  north  to  the  Sawtootli  range  on  the  south, 
an  area  covering  more  than  50  miles  in  length. 
This  is  designed,  it  is  stated,  to  harness  the 
overflow  of  the  Santa  Cruz  River.  The  ac- 
tivities of  the  company  at  present  are  directed 
to  the  construction  of  canals  and  ditches  with- 
in the  radius  of  Florence  on  the  north,  Tol- 
tec  on  the  east,  Maricopa  on  the  west  and  the 
Jack  Rabbit  mine  on  the  south.  This  is  the 
company  controlled  by  Col.  W.  C.  Greene.  In- 
terested with  liim  are  R.  M.  Axford  and  V. 
S.  Griffith  of  Tucson.  .Ariz. 

California. 

Edward  Von  Geldern,  engineer  for  levee 
district  No.  2,  of  Yuba  City,  has  prepared 
specifications  and  plans  for  the  proposed  work 
of  raising  and  widening  the  levee  of  levee 
district  No.  2  near  Nicolaus.  Bids  for  doing 
the  work,  which  will  include  the  clearing  of 
the  right  of  way  and  the  building  up  of  the 
levee,  will  be  taken  shortly.  The  improve- 
tiients  will  be  mostly  dredger  work. 

The  Sacramento  Valley  Irrigation  Co.  of 
Willows  has  taken  up  options  held  on  14,000 
acres  of  land  in  the  vicinity  of  Willows.  The 
company  will  extend  its  canal  system  through 
the  several  tracts. 

Petitions  are  being  circulated  in  the  Turloch 
Irrigation  District  to  call  an  election  to  vote 
on  issuing  $1,000,000  of  bonds  for  irrigation 
flevelopmenl  work. 

A  petition  has  been  circulated  among  the 
taxpayers  of  the  Modesto  Irrigation  District, 
Modesto,  asking  tlie  directors  to  call  an  elec- 
tion for  the  purpose  of  voting  bonds  to  the 
ainount  of  $50,000  for  the  purpose  of  coin- 
•pleting  the  reservoir.  The  work  at  tlie  reser- 
-voir  is  progressing  rapidly  and  the  voting  of 
■more  bonds  will  assure  completion  thi*  win- 
ter, 

Colorado. 

The  IMcDowell  Constructi'jn  Co.,  Rocky 
Ford.  Colo.,  has  been  awarded  a  contract  by 
the  Pueblo-Rocky  Ford  Irrigation  Co.,  Pueblo, 
Colo.,  for  constructing  the  Bradford  Lake 
outlet  at  Huciifano,  Colo.  The  work  will 
include  an  8ilii-ft.  tunnel,  open  cut  from  station 
lining  of  shaft  and  portal  to  tunnel.  The 
work  includes  a  (i-in.  concrete  lining. 

Advices  fcom  Fort  Morgan,  Colo.,  state 
that  a  definite  agreement  as  to  the  repairs  on 


the  Riverside  reservoir  has  been  reached  by 
tlie  directors  of  the  Riverside  Irrigation  dis- 
trict and  the  officers  of  the  Riverside  Reservoir 
&  Land  Co.,  represented  by  Canifield  and 
Shields,  the  contractors.  Bonds  to  the  amount 
of  $300,000  will  be  issued  contingent  on  con- 
firmation of  the  land  holders  of  the  district 
for  the  enlarging  of  the  reservoir,  the  repair- 
ing of  the  dam  and  the  construction  of  a  new 
intake.  A  new  toe  wall  12.000  ft.  long,  6  ft. 
deep  and  1  ft.  thick,  will  be  built,  a  new  coping 
12,00n  ft.  long  and  41/2  ft.  high,  will  be  placed 
on  tlie  dam  and  r2,00i«  ft.  of  the  cement  slope 
will  be  resurfaced  with  6  ins.  of  new  concrete. 

A  hearing  is  to  be  held  on  Sept.  26  on  the 
application  of  the  Stockmen's  Ditch  Co.,  for 
the  condemnation  of  a  large  tract  of  land  for 
reservoir  purposes.  The  company  is  composed 
of  farmers  in  Beaver  township,  in  the  south- 
west part  of  Washington  county.  The  project 
is  located  on  Beaver  Creek  and  the  water  is 
to  be  secured  from  the  flood  waters,  and  cen- 
trifugal pumps  will  be  used  in  raising  the 
water.  The  project  will  bring  40,000  acres  of 
the  land  under  the  new  ditch. 

Residents  of  the  east  side  at  Pueblo,  Colo., 
have  asked  the  city  officials  to  build  a  levee 
on  the  north  side  of  Fountain  Creek. 

Illinois. 

The  contract  for  the  dredging  in  the  Creek 
Union  Special  Drainage  district  near  Weldon 
has  been  let  to  D.  T.  Dilley  of  Indiana  at 
11.49  cts.  per  cubic  vard.  The  contract  amounts 
to  aliout  $7,000. 

Excavation  has  been  started  on  the  diversion 
of  the  Cahokia  Creek  at  East  St.  Louis.  This 
is  the  first  work  in  connection  with  the  con- 
struction of  flood  protection  for  East  St. 
Louis.  The  diversion  channel  is  to  be  300  ft. 
wide  and  20  ft,  deep  and  the  contract  for  the 
work  w^as  let  some  time  ago  to  S.  H.  R.  Robin- 
son &  Son  Contracting  Co.,  St.  Louis,  Mo., 
at  $250,152.  The  entire  flood  protection  sys- 
tem will  cost  about  $fi,000,000  and  will  include 
the  construction  of  a  levee  along  the  river 
front  and  the  establishment  of  a  drainage 
system  at  the  foot  of  the  bluft's.  The  work  Is 
to  be  done  for  the  East  Side  Levee  &  Sani- 
tary Board,  of  which  T.  X.  Jacob,  East  St. 
Louis,  111,  is  Chief  Engineer. 

Indiana. 

James  L.  Taylor,  Monticello,  Ind.,  has 
moved  his  dredge  to  Muncie.  Ind.,  where  he 
has  a  ditch  contract  amounting  to  about  S5ii  - 
000. 

Grant  DeWitt,  Lewisville.  Ind.,  has  lieen 
awarded  the  contract  for  excavating,  furnish- 


ing and  laying  tile  for  a  drain  in  Henry  Coun- 
ty. Rids  for  the  work  were  opened  at  New 
Castle.  Ind.,  on  Aug.  13. 

Iowa. 

City  Council  of  Clinton,  la.,  is  considering 
digging  a  channel  through  Beaver  Slough.  R. 
C.   Hart  is  City  Engineer. 

Kentucky. 

As  noted  in  our  last  issue,  the  contract  for 
constructing  the  Mill  Creek  cut  ofif  in  Jefi^er- 
son  County  has  been  let  to  C.  H.  Dishman. 
Evansville,  Ind.  The  contract  includes  95,000 
cu.  yds.  of  earth  excavation  and  three  80-ft. 
span  concrete  bridges.  This  work  is  in  con- 
nection with  Mill  Creek  drainage  project. 
Plans  for  the  Pond  Creek  project  are  now 
being  prepared  and  contracts  for  this  work 
will  be  let  in  about  a  month.  J.  R.  Gaines, 
Louisville.  Ky.,  is  County  Surveyor  in  charge 
of  the  work. 

Louisiana. 

Parties  owning  a  stretch  of  8.0ii(i  acres  of 
land  in  the  Parish  of  Orleans,  New  Orleans, 
La.,  bounded  by  the  Louisville  &  Nashville,  the 
New  Orleans  '&  Northeastern  and  the  tracks 
of  the  New  Orleans  Terminal  R.  R.,  with  the 
outer  edge  touching  the  Fisherman's  Canal,  the 
boundary  line  between  Orleans  and  St.  Ber- 
nard Parishes,  have  planned  to  drain  the  tract 
and  improve  its  value.  The  three  railroads,  al- 
most surrounding  the  property,  form  a  perma- 
nent emiiankment  around  it,  and  the  only  ex- 
pense attached  to  protecting  it  from  flood  wa- 
ters is  in  building  a  levee  along  the  canal  front. 

The  Lafourche  Dredging  Co..  New  Orleans, 
La.,  has  been  chartered  with  a  capital  stock  of 
$25,000  and  will  engage  in  the  business  of 
building  and  constructing  levees,  embank- 
ments, digging  ditches,  canals  and  general 
reclamation  and  irrigation  work.  The  of- 
ficers of  the  company  are  Johnston  Armstrong, 
president ;  Roger  Holmes,  vice-president  and 
Wilton  E.  Aymar,  secretary. 

Minnesota. 

Board  of  IMunicipal  Works  of  Winona, 
Minn.,  is  considering  extending  and  raising 
tlie  levee  in  front  of  tlie  water  works  plant. 

Montana. 

^Bids  will  be  received  by  the  Secretary  of 
tlie  Yellowstone  Irrigation  District  at  San- 
ders, Mont.,  until  Sept.  3,  for  the  extension 
and  enlargement  of  the  Sanders  Irrigation 
canal.  The  w-ork  is  estimated  by  Henry  Ger- 
harz  Engineering  Co..  Billings,  Mont.,  to  cost 
$1711,000. 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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The  U.  S.  Reclamation  Service.  Washington, 
D.  C.  has  decided  to  construct  ditches  for  the 
irrigation  of  about  11.00(1  acres  of  land  on  the 
Fort  Peck  Irdian  Reservation  in  Mnntara. 

Memphis,  Tenn.,  and  Vicinity. 

(special  correspondence.) 

.■\.  C.  Devers  has  taken  a  large  levee  con- 
tract at  Bryan,  Tex. 

C.  C.  Price  of  the  Southern  Improvement 
Co.,  states  that  he  will  move  his  large  outfit 
to  Lucca,  Ark.,  to  resume  his  levee  contract 
at  that  place  which  he  was  forced  to  aban- 
don last  season  on  account  of  the  extreme 
high    water. 

S.  T.  Watson,  superintendent  for  Roach  & 
Stansell  at  Brj-an,  Texas,  was  accidentally 
killed  by  dropping  his  revolver,  the  bullet 
plowing  its  way  through  his  heart.  Sam  was 
one  of  the  most  popular  superintendents  in 
the  employ  of  Roach  &  Stansell,  and  has  a 
large  number  of  warm  friends  among  the 
contractors  in  the  Southern  states,  all  of 
whom  will  greatly  mourn  his  loss. 

A.  D.  Montgomery  was  in  town  for  a  few 
days  last  week  and  reports  his  contract  at 
\\'ellborn,  Texas,  going  along  nicely.  How- 
ever, much  rain  is  needed  in  Texas  before  the 
dirt  will  handle  to  good  advantage.  This  is 
the  general  complaint  froin  all  contractors 
working  in  that  state,  according  to  Al. 

Stanton  Palmer,  president  of  the  Metropoli- 
tan Construction  Co..  of  Kansas  City,  Mo., 
which  firm  has  on  hand  so  many  large  street 
contracts  throughout  the  prominent  cities  of 
the  Southern  states,  came  to  Memphis  last 
week  to  take  in  the  local  situation,  Stanton 
is  as  cherry  as  ever  and  very  pleased  with 
the  progress  being  made  by  his  firm  on  all 
contracts  under  way. 

Tom  Garvin,  formerly  assistant  city  en- 
gineer, has  gone  into  the  concrete  construc- 
tion business  and  has  secured  two  extensive 
sewer  contracts   from  the  city  government. 

H.  J.  Roper,  who  was  awarded  contract  for 
the  paving  of  Neptune  street  with  tar  maca- 
dam, has  started  his  grading  work  on  this 
street  and  states  he  is  very  desirous  of  sub- 
letting his  tar  macadam  to  some  reliable  con- 
struction firm,  inasmuch  as  he  has  not  the 
equipment   necessary   for  this   latter  work. 

Bob  St.  John  is  doing  some  mighty  quick 
levee  work  on  the  west  bank  of  the  Brazos 
river  in  Burleson  county,  Texas,  and  states 
that  he  will  have  completed  his  entire  con- 
tract by  Oct.  loth,  when  he  will  be  in  the  mar- 
ket for  new  work.  Bob  'is  so  pleased  with 
Texas  that   he   states   he   will   probably  never 


come  back  on  the  levees  of  the  Mississippi 
river. 

.A.  J.  Olson,  of  Olson  &  Lesh.  this  city  and 
Chicago,  has  just  returned  from  Oklahoma 
City  where  he  put  in  bids  on  two  new  con- 
crete buildings  to  be  erected  there.  The  big 
boy  states  that  Oklahoma  City  is  a  booming 
town  and  one  of  the  "comers'*  of  the  West- 
ern  states. 

There  seems  to  be  a  golden  opportunity  in 
this  territory  for  men  with  capital  to  open  up 
some  new  stone  quarries,  for  those  quarries 
now  running  can  not  begin  to  supply  the  stone 
needed  for  construction  work  in  the  city  and 
the  contractors  are  sorely  pressed  for  this 
class  of  material.  Nearly  all  street  work  has 
been  seriously  delayed  on  account  of  stone 
and  Chief  Engineer  Haylow  of  the  Memphis 
Street  Railway  goes  on  record  as  saying  that 
this  commodity  has  been  one  of  the  most 
serious  handicaps  to  the  work  which  his  com- 
pany has  under  way  in  Memphis.  While  there 
are  a  number  of  quarries  in  Arkansas  which 
could  supply  the  local  market,  the  freight 
rates  from  point  across  the  river  are  pro- 
hibitive for  Memphis  delivery  and  as  a  re- 
sult, these  quarries  are  not  able  to  get  any 
stone  into  Memphis.  Maj.  Walker,  for  in- 
stance, was  able  to  close  contract  for  a  large 
quantity  of  stone  for  government  use  from 
Arkansas  at  .65  cts.  per  cubic  yard.  This 
same  stone  laid  down  in  Memphis  would  cost 
about  $1.7.").  There  are  a  number  of  large 
stone  ledges  on  the  N.  C.  &  St.  L.  and  L.  &  N. 
railroads  near  Memphis  which  have  never 
been  quarried  and  it  is  somewhat  surprising 
that  a  company  is  not  organized  to  take  the 
stone  out  and  market  it  here.  Surely  the  large 
amount  of, street  work  now  under  way,  to- 
gether with  the  new  buildings  going  up  and 
those  which  are  contemplated,  would  be  suffi- 
cient guarantee  for  the  sale  of  at  least  150 
cars  a   day. 

George  Lacy  of  Arkansas  City  has  begun 
work  on  his  new  contract  at  Dawson  Land- 
ing, Ark. 

McClavey  Bros,  will  finish  at  Rosedale, 
Miss.,  about  Oct.  15th.  Jim  McClavey  is  in 
charge  of  the  work,  which  is  being  handled  to 
good  advantage.  Although  but  a  young  fel- 
low and  just  out  of  college,  Jim  has  made  a 
wonderful  success  at  contracting  and  big 
things  may  be  expected  of  him  in  the  future. 

City  Engineer  Weatherford  states  that  he 
will  require  the  railroads  interested  to 'begin 
work  on  the  two  large  subways  to  be  built  at 
Rayburn  St.,  and  at  South  Third  St..  within 
GO  davs.  The  work  will  cost  approximatelv 
$700,000. 


It  is  reported  that  the  Tennesse  Traction 
Co.  will  begin  the  construction  of  their  new 
line  from  Memphis  to  Jackson,  Tenn.,  with- 
in the  next  3o  days.  The  distance  will  be 
about  Oo  miles  and  the  roadbed  will  be  of 
standard  specifications  in  all  respects.  W.  K. 
Burton  of   Memphis  is  president. 

The  writer  dropped  around  at  Tom  Bruce's 
sales  stable  last  week,  which  is  considered 
headquarters  for  all  the  contractors  when,  they 
come  to  Memphis,  and  saw  the  finest  lot  of 
large  mules  he  has  seen  in  many  days.  Much 
trouble  was  experienced  in  the  early  part  of 
the  season  by  contractors  in  getting  the  class 
of  mules  required  for  heavy  work,  but  antici- 
pating the  large  levee  lettings  which  have  re- 
cently been  held  in  this  citv,  Tom  went  West 
and  bought  up  all  the  good  mules  he  could 
find.  As  a  result  no  difficulty  will  be  ex- 
perienced by  those  who  were  successful  in 
the  getting  of  new  contracts  in  securing  the 
class  and  amount  of  mule  flesh  which  they 
will  require.  Tom  Bruce  is  to  be  congratu- 
lated on  his  fine  judgment  and  forethought 
which  is  a  boon  to  all  the  contractors. 

Maj.  M.  L.  Walker,  government  engineer,  is 
olT  on  a  much  needed  vacation  to  his  summer 
home  in  New  Jersey. 

Bridge  Engineer  Thompson  of  the  L  C. 
R.  R.  was  in  the  city  for  a  few  aays  last  week. 

J.  D.  Lynch  of  Monmoi.th,  111.,  has  been 
awarded  a  contract  by  the  I.  C.  railroad  for 
excavating  about  100,000  cu.  yds.  of  earth  in 
Iowa. 

M.  J.  Roach  of  Roach  &  Stansell,  has  gone 
to  .Texas  to  inspect  the  various  contracts  of 
his  firm  in  that  state. 

It  is  reported  that  the  Frisco  railroad  will 
soon  be  ready  to  let  contract  for  the  construc- 
tion of  a  new  freight  vard  at  this  place.  The 
work  will  be  all  steam  shovel  excavation  and 
the  contract  will  contain  approximately  450,- 
000  3^ards. 

Texas. 

The  Commissioners  Court  at  Brenham,  Tex. 
is  considering  establishing  a  levee  district  near 
Chapel  Hill.  Dr.  John  McGregor,  Chaptl 
Hill,  is  interested. 

Wisconsin. 

George  Hagen.  Contractor.  Winona,  has 
been  building  a  fleet  of  nine  barges  and  in- 
stalling dredging  machinery  at  the  foot  of 
Main  St.  on  the  lake  shore  at  La  Crosse,  pre- 
paratory to  dredging  the  lake  this  fall  and  fill- 
ing in  the  territory  adjacent  on  the  three  years' 
contract  let  to  the  La  Crosse  Dredging  Co. 


M  I  S  C  E  L  L  A  N'E  OUS       CONSTRUCTIONS 


Arkansas. 

The  C.  Hegewald  Co.,  New  Albany,  Ind., 
has  been  awarded  the  contract  by  the  govern- 
ment to  furnish  the  iron  work  for  a  govern- 
ment dam  to  be  built  in  the  Arkansas  river  at 
Stark.  Ark.,  the  contract  price  being  about 
J'2o,iiiiii. 

California. 

The  city  trustees  of  Ocean  Park  have  de- 
cided to  construct  a  municipal  concrete  pier 
at  the  foot  of  Mildred  .\ve.  It  will  cost  about 
$00,01:1(1. 

The  following  bids  were  received  .Aug.  11 
by  the  board  of  public  works  of  Oakland, 
for  the  construction  of  the  quay  wall  on  the 
estuary  between  Myrtle  and  Clay  Sts. :  Car- 
terra  Construction  Co.,  San  Francisco,  S222.- 
305;  ^Metropolis  Construction  Co..  $290.7'25 ; 
Robert  C.  Storrie  &  Co.  $317,430 ;  Cotton 
Bros.  &  Co.,  $310,520;  San  Francisco  Bridge 
Co.,  $310,757.40;  Rickon  Ehrhart  Construction 
Co.,  $327,725.50;  Alfred  H.  \'oght,  $328,559.35; 
Pacific  Construction  Co.,  $347,185;  C.  D.  Vin- 
cent. $352,005:  Mercier  Frazier  Co.,  $352..'?SO: 
Thomson  Bridge  Co.,  $374,035;  Hyde  Harjes 
&  Co..  $380,950.  The  citv  engineer's  estimate 
was  $340,000. 


Cotton  Bros.,  Oakland,  Cal.,  have  been 
awarded  the  contract  at  $119,000  for  con- 
structing the  Livingston  St.  pier  for  the  City 
of  Oakland.  The  pier  will  cost  the  city  about 
$175,000  ;is  the  additional  sum  is  to  be  ex- 
pended for  warehouses,  and  ship  loading  and 
unloading  facilities. 

The  Great  Western  Poyer  Co..  of  San 
Francisco,  has  found  solid  rock  75  ft.  below 
the  bed  of  the  Feather  River  at  Intake,  where 
it  plans  to  build  a  large  concrete  dam.  In  dig- 
ging down  to  this  foundation  a  ledge  bearing 
considerable  gold  quartz  was  found.  It  is 
said  that  the  Greek  laborers  employed  on  the 
digging  become  so  e.xcited  over  the  find  that 
the  company  had  to  place  a  guard  over  the 
men  to  keep  them  from  giving  up  their  jobs 
digging  in  an  effort  to  find  nuggets.  The 
company  adopted  a  policy  of  workip..g  that 
makes  the  water  muddy  so  that  the  real  value 
of  the  earth  under  the  dam  cannot  be  ascer- 
tained. 

Connecticut. 

•J»Harry  Taylor.  Lieut.  Col..  U.  S.  Ergineers, 
New  London,  Conn.,  will  receive  bids  until 
3  p.  m..  September  15,  for  dredging  in  Bridge- 
port  Harbor,   Conn. 


District  of  Columbia. 

•J'Bids  will  be  receive<l  until  2  p.  m.,  August 
29,  by  Conmiissioners  of  Washington,  D.  C, 
for  equipping  with  electrical  apparatus,  switch 
boards,  wiring  and  carpenter  work  in  the 
Physics  laboratory  of  the  Business  Higli 
School,  Rhode  Island  Ave.,  between  8th  and 
9th  Sts.,  northwest.  Washington.  D.  C. 

•{•Bids  will  be  received  until  10:30  a.  ni., 
Sept.  8,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  Oxy-.-\cety- 
lene  Welding  and  Cutting  Plant,  Cold 
Rolled  Steel,  Bronze,  Drift  Bolts,  Copper 
Gaskets,  Lock  Washers.  Screws,  Valves, 
Cocks,  Steam  Whistles,  Water  Gauges,  Water 
Gauge  Glasses,  Hose  Nozzles,  Pipe  Fittings, 
Slip  Scrapers.  Chain  Blocks,  Grindstones, 
Saws,  Vises,  Peavies,  Cold  Chisels,  Reamers, 
Foundry  Brushes.  Horse  Brushes.  Headlight 
Burners,  Lantern  Globes,  Door  Catches, 
Buckles.  Cups,  Steel  Tapes.  Rules,  Twine, 
Rubber  Valves,  Engine  Oil,  Coke.  Etc. 

•{•Bids  will  be  received  until  11  a.  m.,  Oc- 
tober 1.  by  Beekman  Winthrop,  Acting  Sec- 
retary of  the  Navy  Department.  Washington, 
D.  C. ;  for  completing  power  plant  at  the  f. 
S.  Naval  Academy,  Annapolis,  Md. 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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Illinois. 


The  board  of  trustees  of  the  Sanitary  Dis- 
trict of  Chicago,  III.,  have  passed  resolutions 
providing  for  plans  and  estimates  of  the  cost 
of  an  outer  harbor  for  Chicago,  and  the  dis- 
trict's chief  engineer,  George  M.  Wisner,  has 
been  instructed  to  do  the  work  before  Dec.  1. 

Indiana. 

•J-Bids  will  be  received  until  1  p.  m.,  Sept.  (5. 
bv  J.  W.  Sanderson,  treasurer,  N.  H.  D.  V. 
branch,  at  Marion,  Ind.,  for  drilling  two  gas 
or  oil  wells. 

Iowa. 

The  East  Des  Moines  Commercial  League 
is  to  ask  the  City  Council  of  Des  Moines  to 
build  a  retaining  wall  between  Walnut  and 
Locust  Sts.  on  the  east  river  bank. 

E.  H.  Lundy,  Eldora,  la.,  is  to  make  a  prop- 
osition to  that  city  whereby  he  will  erect  a 
$10,1100  concrete  dam  across  the  Iowa  River 
at  the  site  of  the  present  wooden  dam  and 
will  also  erect  a  new  power  plant  supplying 
both  day  and  night  service. 

Kansas. 

The  Freeborn  Construction  &  Engineering 
Co.  has  commenced  placing  concrete  in  the 
dam  it  is  constructing  across  Little  River  at 
Central  Ave.,  for  the  city  of  Wichita,  Kan.  G. 
H.  Strayer  is  superintendent  of  construction 
for  the  contractors. 

Louisiana. 

•J*Bids  are  asked  until  11  a.  m.,  Sept.  9,  by 
Lt.-Col.  Lansing  H.  Beade,  LI  S.  Engineer, 
Room  N,  Custom  House,  New  Orleans,  La., 
for  building  lock  and  dam  and  lockkeeper's 
dwelling  on  Bayou  Teche,  La.  The  site  of  the 
proposed  work  is  3'/^  miles  below  St.  Martin- 
villc,  La,,  which  is  on  a  branch  line  of  the 
Southern  Pacific  R.  R.  The  work  to  be  done 
consists  in  furnishing  all  the  plant,  materials 
and  labor  necessary  to  construct  a  concrete 
lock  on  pile  foundations  with  wooden  gates 
and  all  accessories;  a  timber-crib  dam  on  pile 
foundation,  with  concrete  abutment ;  making 
the  excavation  necessary  for  widening  stream 
above  and  below  the  dam ;  placing  all  bank 
protection  ;  building  one  lockkeeper's  dwelling 
with  accessories,  and  doing  any  incidental 
work  necessary  to  the  proper  completion  of 
these  structures.  The  approximate  quantities 
are  a?  follows:  Reinforced  concrete  incl. 
steel  (Lock  Walls)  (.\Iternative  bid)  580  cu. 
yds. :  excavation,  40,000  en.  yds. ;  foundation 
piles,  48,260  lin.  ft. ;  guide  piles,  creosoted, 
fi.lOO  lin.  ft.:  sheet  piles,  wooden,  106,2.50  ft. 
B.  M. :  sheet  piles,  steel  (Alternative  bid)  18,- 
47.5  sq.  ft. ;  back  filling  and  embankment,  7,469 
cu.  yds. ;  concrete.  8,480  cu.  yds. ;  concrete,  re- 
inforced incl.  steel  (Wing  walls)  138  cu.  yds.; 
reinforced  concrete  incl.  steel  (Abutment — Al- 
ternative bid)  191  cu.  yds.;  valves,  cylindrical. 
No.  4:  structural  steel,  14,510  lbs.;  steel  rein- 
forcement (Lock  floor)  (iO,000  lbs.;  bolts  and 
special  irons,  20,7r2  lbs.;  cast  iron,  41,750  lbs.; 
timber  in  permanent  construction,  1.32,490  ft. 
E.  M. :  timber,  creosoted,  96,389  ft.  B.  M. ; 
timber  in  gates,  30,2.54  ft.  B.  M. ;  timber  shor- 
ing. 10,000  ft.  B.  M.;  riprap  filling,  2,614  cu. 
yds. ;  liank  protection,  riprap,  500  sq.  yds. ; 
gage  iile  (4  gages)  76  lin.  ft.;  mattress 'pro- 
lection,  2,011  sq.  yds.;  lockkeeper's  dwelling, 
complete.  No.  1 ;  tile  drain,  .350  lin.  ft. ;  walks 
and  concrete  paving,  90  sq.  yds.;  capstans. 
No.  2;  bank  protection,  concrete  (.Alternative 
bid)   5110  sq.  yds. 

Maine. 

•J«Lieut.  Col.  George  A.  Zinn,  U.  S.  Engi- 
neer, 5.37  Congress  St.,  Portland,  Me.,  will  re- 
ceive bids  until  Noon,  August  29,  for  remov- 
ing the  wrecks  of  schooners  Young  Briithcrs 
and  Henry  L.  Peckbam  in  Kennebec  River  at 
Iccboro,  Me. 

Massachusetts. 

^Superintendent,  of  Streets,  City  Hall,  Bos- 
ton, Mass.,  will  receive  bids  until  noon,  Sept. 
12.  for  lighting  the  streets  and  alleys  of  the 
city  with  gas  incandescent  mantle  Inirncrs  .for 
a  period  of  two  vears.  Iieginnirg  Feb,  1.  1911. 


Minnesota. 

Citizens'  of  Hokah,  Minn.,  have  raised  $1,600 
.toward  rebuilding  the  dam  recently  swept 
away,  destroying  Lake  Como,  a  southern  Min- 
nesota summer  resort.  It  is  said  that  if  the 
dam  is  rebuilt  eastern  capitalists  plan  to  or- 
ganize a  waterpower  company  which  will  fur- 
nish electric  power  and  light  to  Hokah,  Cale- 
donia, Houston,  Lanesboro,  Rushford  and 
other  towns  in  that  vicinity,  and  which  will 
build  and  operate  an  interurban  line  from 
Caledonia  through  Hokah  to  La  Crosse.  .Al- 
bert Foster,  La  Crosse,  Wis.,  is  chairman  of 
the  committee. 

The  city  of  Fergus  Falls,  Minn.,  has  en- 
gaged L.  P.  Wolff,  Consulting  Engineer,  St. 
Paul,  Minn.,  to  investigate  and  report  on  a 
plan  for  rebuilding  the  wrecked  dam  of  that 
cit.v. 

Mississippi. 

^Bids  are  asked  by  Capt.  Clarke  S.  Smith, 
U.  S.  Engineer,  Vicksburg,  Miss.,  until  Noon, 
October  20,  for  steel  hull  self  propellin"' 
hydraulic  dredge,  steel  pontoons  and  pipe  line 
also  for  the  component  groups  thereof,  in- 
cluding steel  dredge  hull,  steel  pontoons  and 
pipe  line,  upper  works,  steam  plant,  propelling 
machinery,  electric  plant,  pumping  engine,  con- 
denser plant  and  evaporator,  sand  pump,  suc- 
tion pipe  and  ladder,  cutter  head,  gear  and  en- 
gine, winches  and  refrigerating  plant. 

New  Jersey. 

The  Delaware  River  Improvement  Co.  of 
Newark,  N.  J.,  has  been  incorporated  with  a 
capital  stock  of  $100,000  and  proposes  to  con- 
struct a  dam  across  the  Delaware  River  at 
Boardman's  Ferry.  The  incorporators  are  P. 
Ingalls,  West  Orange,  N.  J. ;  F.  Osgood,  South 
Orange,  N.  J.,  and  H.  C.  Gilmour,  Newark, 
N.J. 

Ohio. 

J.  R.  Cowell,  Director  of  Public  Service, 
Toledo,  has  recommended  to  the  city  council 
that  funds  be  appropriated  to  defray  the.  ex- 
pense of  dredging  out  the  lagoon  at  Bay  View 
park.  He  estimates  that  it  will  be  necessary 
to  remove  about  20,000  cu.  yds.  of  earth  from 
the  bottom  of  the  lagoon,  and  that  the  opera- 
tion will  entail  an  expense  of  probably  $4,000. 

Condemnation  proceedings  and  the  securing 
of  the  right  of  way  for  straightening  the  chan- 
nel of  the  Great  Miami  River  south  of  Wash- 
ington St..  in  Dayton,  O.,  are  now  under  way, 
and  as  soon  as  completed  the  work  will  be 
advertised.  Authority  for  issuing  bonds, 
amounting  to  $450,000  for  the  work  was 
authorized  by  a  vote  of  the  people  at  the  last 
election.  F.  J.  Cellarius  is  City  Civil  Engi- 
neer. 

Pennsylvania. 

•I«Bids  will  be  received  until  Noon,  Septem- 
ber 15,  by  Maj.  Herbert  Deakyne,  U.  S.  En- 
gineers, 815  Witherspoon  Bldg.,  Philadelphia, 
Pa.,  for  dredging  in  the  Delaware  River. 

"i«Bids  will  be  received  until  11  a.  m.,  Aug- 
ust 25,  by  Maj.  Chauncey  B.  Baker,  Depot 
Quartermaster,  26th  St.  and  Gray's  Ferry, 
Philadelphia,  Pa.,  for  furnishing  and  deliver- 
ing at  the  depot  50,000  shelter  tent  poles  to 
conform  with  the  'requirements  of  the  speci- 
fications. 

The  following  bids  were  received  Aug.  11 
by  City  of  Pliiladelphia  for  improving  the 
pier  at  Philadelphia :  Franklin  Evre  &  Son, 
$11,187:  Costello  &  Co.,  $11.7.38;'  Filbert  & 
Co..  $12,162;  Latta  &  Terry  Construction  Co., 
$12,955;  American  Paving  &  Construction  Co., 
$1.3.2-55;  .Armstrong  &  Latta  Co.,  $14,915. 

Tennessee. 

.1..  t,.  White  &•  Co.,  Inc.,  43  Exchange  Place, 
New  York,  has  been  awarded  the  contract  for 
the  complete  engineering  and  construction  of  a 
hydro-electric  power  plant  for  the  Eastern 
Tennessee  Power  Co.  The  dam  and  hydro- 
electric power  station  will  be  constructed  on 
the  Ocoee  River  at  Panceville,  Polk  county, 
Tcimessee,  about  12  miles  from  Cleveland, 
Ttnn.  The  dam  will  be  of  Cyclopean  concrete 
:ivj-\  about  700  ft.  long  on  the  crest;  430  lin.  ft. 


of  this  dam  will  be  of  the  overflow  type  and 
350  lin.  ft.  will  be  of  the  non-overflow  type. 
The  overflow  portion  will  be  about  110  ft. 
high  above  mean  water  stage  having  its  crest 
at  about  elevation  825  and  will  be  of  the  usual 
ogee  section.  It  will  be  equipped  with  suit- 
able flashboards  and  the  necessary  temporary 
and  permanent  sluices.  The  non-overflow  por- 
tion of  the  dam  will  be  about  13  ft.  higher 
than  the  overflow  section  and  will  be  of  a 
special  section  to  accommodate  penstock  in- 
takes at  the  top  and  penstocks  passing  from 
the  intakes  to  the  turbine  below.  The  power 
house  will  be  located  on  the  down  stream  side 
of  the  non-overflow  portion  of  the  dam  and 
will  be  an  integral  part  of  the  same.  The  sub- 
structure will  be  of  massive  concrete  and  will 
consist  mainly  of  piers  and  arches  below  the 
dam.  The  turbines  will  be  located  at  the  ele- 
vation of  the  main  floor  and  will  discharge 
into  the  tail  race  under  the  arches.  The  su- 
perstructure will  consist  of  brick  or  stone 
walls  with  enclosed  steel  columns.  These  col- 
umns will  support  the  superstructure  floors, 
crane  runway  and  steel  roof  trusses.  The  su- 
perstructure floors  will  be  reinforced  concrete 
slabs  supported  on  steel  girders  and  floor 
beams.  The  roof  slabs  will  be  reinforced  con- 
crete supported  on  steel  purlins  and  will  be 
provided  with  suitable  roof  covering.  The 
power  equipment  will  consist  of  four  main 
units  of  normal  rated  capacity  of  3,000  kw. 
each ;  one  200  kw.  e.xciter  unit,  the  necessary 
step  up  transformers  and  switching  equip- 
ment for  the  control  of  this  apparatus.  Each 
main  unit  will  consist  of  one  tandem  horizon- 
tal turbine  in  enclosed  case  direct  connected 
to  a  3  phase,  60  cycle,  water  wheel  type,  alter- 
nating current  generator.  Each  generator  will 
have  mounted  on  its  shaft  an  exciter  having 
a  capacity  sufiicient  for  its  excitation.  Mis- 
cellaneous equipment  will  consist  of  an  elec- 
trically driven  traveling  crane;  a  transformer 
truck ;  necessary  gates  and  gate  hoists ;  water, 
oil  and  air  circulating  systems ;  miscellaneous 
piping;  plumbing  fittings,  pumping  apparatus, 
lighting  system  and  all  other  apparatus  which 
is  essential  for  the  complete  equipment  of  a 
first-class  station.  A  tailrace  will  be  excavated 
for  some  distance  down  stream  from  the  pow- 
er house  and  will,  if  found  necessary,  be  sep- 
arated from  the  main  river  channel  by  timber 
crib  or  concrete  wall.  The  shore  of  the  river 
adjacent  to  the  power  house  will,  if  necessary, 
be  protected  by  means  of  riprap.  A  perma- 
nent gravel  or  macadam  road  will  be  con- 
structed from  the  present  highway  to  the  pow- 
er house  entrance.  Along  the  Ocoee  River 
and  tributaries  thereof,  public  roads  will  be 
relocated  at  various  places  where  their  present 
grade  is  below  the  maximum  flow  line  of  the 
reservoir.  New  bridges,  culverts,  etc.,  will  be 
built  where  necessary,  due  to  these  changes. 
The  estimated  cost  is  approximately  $2,000,- 
000. 

Bids  were  opened  .\ug.  10  by  Maj.  M.  L. 
\^'alker.  U.  S.  Engineer,  Memphis,  Tenn.,  for 
furnishing  riprap  stone  at  spalls,  the  contract 
being  let  to  Zeb  Ward,  Little  Rock,  Ark.,  for 
18,000  tons  riprap  and  2,000  tons  spoils  at  65 
cts.  per  ton  f.  o.  b.  cars  on  railroad  track  at 
quarry. 

Wisconsin. 

R.  A.  Lang,  Eau  Claire,  Wis.,  has  the  con- 
tract for  building  a  dam  on  Kinnickinnick  Riv- 
er, two  miles  from  the  St.  Croix  in  Wisconsin. 
The  dam  will  afford  power  for  an  electric 
plant  to  supply  electricity  for  light  and  power 
at  Prescott  and  River  Falls.  Work  has  already 
been  started. 

The  Barnett  &  Record  Co.,  Minneapolis, 
Minn.,  which  has  the  contract  for  foundations 
for  the  new  Great  Northern  ore  dock  at  Al- 
louez,  Superior,  has  the  work  so  well  along 
that  everything  will  probably  be  ready  to 
start  the  steel  superstructure  by  Oct.  15.  About 
300  men  are  employed  on  the  foundation  work. 
The  contractors  are  using  one  floating  pile 
driver  and  four  other  drivers  for  placing  the 
11,000  piles  required  for  the  dock  foundation 
alone.  Two  dredges — one  a  dipper  dredge 
and  one  a  hydraulic  are  also  at  work.  The 
steel  work  will  be  done  by  the  American 
Bridge  Co.,  9.000  tons  of  steel  being  required. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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Texas. 

^Bids  are  asked  until  Noon,  September  10, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer,  Gal- 
veston. Texas,  for  dredging  Port  Bolivar 
Channel,   Texas. 

The  Commercial  Club  of  Corpus  Christ!  is 
taking  steps  for  the  construction  of  a  cause- 
way over  Nueces  Bay  to  unite  Corpus  Christi 
with  San  Patricio  county.  It  is  announced  that 
J.  A.  Franklin  of  the  St.  Louis  Bankers  Trust 
Co.  will  finance  the  enterprise  after  the  ripar- 
ian rights  of  abutting  land  holders  are  se- 
cured by  the  company.  It  is  proposed  that  the 
two  counties  contribute  to  the  dam  as  a  means 
of  securing  a  free  roadwav.  The  work  will 
cost  about  $-2o0,000.  Fred  Roberts.  Corpus 
Christi,  is  the  promoter. 

Virginia. 

•J«Bids  will  be  received  until  Noon,  Sep- 
tember 19,  by  Lieut.  Col.  Mason  M.  Patrick, 
U.  S.  Engineer.  Room  2,  Custom  House, 
Norfolk,   Va,,   for  dredging  Thimble   Shoal. 

•I-Bids  will  be  received  until  Noon,  Sep- 
tember 20,  by  Lieut.  Col.  Mason  M.  Patrick, 
U.  S.  Engineers,  Room  2,  Custom  House, 
Norfolk,  Va.,  for  dredging  the  channel  to 
Newport  News,  Va. 

Washington. 
4«P.  F.  Clark,  City  Clerk,  .Aberdeen,  Wash., 
will  receive  bids  until  5  p.  m..  September  28, 
for  the  improvement  of  the  Tide  Lands  in 
.■\berdeen,  between  Broadwav  and  Division 
Sts. :  the  Northern  Pacific  track  and  the  hill, 
as  provided  by  Ordinance  No.  940,  creating 
filling  district  No.  1,  .\ccording  to  the  esti- 
mate the  work  will  include  the  clearing  of  250 
acres  of  streets,  lots  and  alleys  and  the  filling 
of  1,500,000  LU.  yds.  of  earth ;  constructing 
about  4,000  ft.  of  pipe  drains.  Official  ad- 
vertisement of  the  work  will  be  found  else- 
where in  this  issue.  C.  W.  Ewart  is  Citv 
Eneineer. 


West  Virginia. 

^•Bids  will  be  received  by  F.  VV.  .Altstaet- 
ter,  Captain,  U.  S.  Engineers,  Wheeling,  W. 
Va.,  until  11  a.  m.,  September  16,  for  the  con- 
struction of  a  lock  and  guide  walls,  bear  trap 
weirs  and  Chanoine  weir  for  dam  No.  19,  ;n 
the  Ohio  River. 

Wisconsin. 

^Bids  will  be  received  by  Maj.  Charles  S. 
Bronnvell,  U.  S.  Engineer,  Milwaukee,  Wis., 
until  noon,  September  12,  for  constructing 
reinforced  concrete  caissons  and  pile  pier,  re- 
moving old  pier  and  dredging  at  Racine  Har- 
bor. 

^•Bids  will  be  received  until  Noon,  August 
30,  by  Clyde  Warnick,  City  Clerk,  Crandon, 
Wis.,  for  the  construction  and  installation  of 
a  complete  electric  plant.  Work  is  divided 
in  three  sections  as  follows:  (1)  Steam 
plant  including  tubular  boilers  and  direct 
connected  high  speed  engine;  (2)  brick  build- 
ing: (3)  electric  machinery,  including  pole 
line,  generator  and  switch  board,  etc. 

Canada. 

•i-Burlington  Beach  Commission  800  Bank 
of  Harnilton  Building,  Toronto,  Ont.,  will  re- 
ceive bids  until  .\ugust  31,  for  the  construc- 
tion of  and  filling  in  behind  concrete  revet- 
ment wall  about  1.650  ft.  long,  7  ft.  base  on 
the  Bay  Front  at  Burlington  Beach.  .-V  cer- 
tified check  for  $500  must  be  filed  with  each 
bid.     E.  G.  Barrow  is  Engineer. 

^Bids  will  be  received  by  R.  C.  Desrochers, 
Secy.,  Department  of  Public  Works,  Ottawa, 
Ont.,  until  4  p.  m.,  September  13.  for  the  con- 
struction of  an  extension  to  the  breakwater  in 
Colpoy's  Bay  at  Wiarton,  Bruce  County,  Ont. 

•J«Bids  will  be  received  until  4  p.  m.,  Sept. 
12,  by  R.  C,  Desrochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Ont.,  for  the  con- 
struction of  an  extension  to  the  North  Wharf 
at  Pelee  Island.  Essex  County,  Ont. 


•I«Bids  will  be  received  until  4  p.  m.,  SepL 
12,  by  R.  C.  Des  Rochers,  Secretary  of  De- 
partment of  Public  Works,  Ottawa, 'Ont.,  for 
construction  of  a  one  yard  dipper  dredge  for 
Prince  Edward  Island. 

•J*Bids  will  be  received  by  the  Department 
of  Public  Works,  Ottawa,  Ont.,  until  4  p.  m., 
.■\ugust  31,  for  the  construction  of  a  break- 
water at  Bare  Point  in  the  harbor  of  Port 
.•\rthur  Electoral  District  of  Thunder  Bay  and 
Rainy  River.  R.  C.  Des  Rochers  is  Secretary 
of  the   Department. 

4"Bids  will  be  received  until  .\ugust  29  at  5 
p.  m.,  by  the  commission.  Continental  Life 
Bldg.,  Toronto,  Ont..  for  the  construction  of  a 
transformer  station  building  near  Port  Credit. 
.'\dam  Beck  is  chairman  of  the  commission. 

^Bids  will  be  received  by  G.  R.  Geary, 
chairman.  Board  of  Control,  City  Hall,  Toron- 
to, until  noon,  Sept.  6,  for  the  following  mate- 
rials :  20,800  ft.  of  partly  worn  or  relaying 
rails,  400  oak  ties  and  4,800  cedar  ties  for  con- 
struction of  Industrial  tracks  on  the  east  bank 
of  the  Don. 

^Bids   will   be   received  by   W.   W.   Clarke, 
city  clerk,  Charlottetown,   Prince  Edward   Isl-  . 
and,   until   noon,    Sept.    10,    for   supplying   the 
city  with  electric  light  for  street  and  commer- 
cial purposes. 

City  Engineer  Rust,  of  Toronto,  Ont.,  has 
recommended  the  construction  of  groynes  for 
the  protection  of  the  beaches  at  the  city.  The 
cost  is  estimated  at  $11,500. 

The  Canadian  Public  Works  Department 
has  awarded  the  following  contracts :  For 
dredging  in  Miramichi  bay.  N.  B.,  W.  J.  Pou- 
pore,  Montreal,  and  A.  &  R.  Loggie.  each  get 
a  contract  for  $100,000  approximately.  L.  Co- 
hen &  Son,  Montreal,  will  dredge  at  Mont- 
magny,  total  being  about  $8,000,  while  N. 
Trudel  will  build  breakwater  at  Matane,  cost- 
ing $5,500. 


BRIDGES 


AND 


BUILDINGS 


Alabama. 

.•\t  a  recent  meeting  held  at  the  Commercial 
Club  Rooms  of  Mobile,  .•Ma.,  the  representa- 
tives of  Mobile  and  Baldwin  Counties  dis- 
cussed the  feasibility  of  building  a  bridge  to 
connect  Jlobile  and  Baldwin  Counties.  Many 
different  plans  were  suggested  but  nothing 
definite  was  decided  upon. 

California. 

The  contract  for  the  construction  of  the 
new  concrete  arch  bridge  over  Dry  Creek 
between  Oroville,  Cal..  and  Oro  Vista  has  been 
let  to  O.  -A..  Peter,  at  $2,747.  The  arch  ill 
be  40  ft.  wide  and  40  ft.  long  and  will  be  built 
of  reinforced  concrete. 

At  the  request  of  the  Levee  Committee  and 
the  Board  of  Trustees,  Sacramento,  Cal.,  the 
Western  Pacific  has  decided  to  improve  the 
bridge  over  the  American  river  north  of  the 
north  end  of  19th  street,  by  removing  8  of 
the  piers,  which  are  condemned  and  replacing 
same  with  4  larger  ones,  thus  making  the 
spans  which  were  formerly  80  ft.,  160  ft. 

Plans  and  specifications  for  the  bridge 
across,  the  Sacramento  River  at  Meridian 
have  been  filed  with  the  surveyor  of  Sutter 
County,  Cal.,  at  Yuba  Citv,  bv  the  Scherzer 
Rolling  Lift  Bridge  Co.,  Chicago,  111.  The 
structure  which  is  to  be  built  jointly  by  the 
Northern  Electric  and  Sutter  and  Colusa 
Counties  will,  under  the  present  plans,  be  246 
ft.  long  with  track  bed  for  the  cars,  16  ft. 
wide,  wagon  road  24  ft.  wide  and  is  estimated 
to  cost  $120,000. 

-According  to  advices  from  Sonora,  Calif., 
J.  N.  Pickle,  surveyor  of  Tuolumne  County, 
has  been  authorized  by  the  Supervisors  to 
prepare  plans  and  estimates  for  the  construc- 
tion of  a  bridge  across  Curtiss  Creek,  near 
the  town  of  .Algerine. 


Connecticut. 

The  Board  of  Public  Works,  New  Britain, 
Conn.,  is  to  take  up  the  matter  concerning  the 
Monroe  St.  bridge,  which  has  been  in  service 
onlv  about  3  years  and  is  already  in  need  of 
repairs. 

District  of  Columbia. 

4"Bids  will  be  received  by  James  Knox 
Taylor,  Supervising  .Architect,  Treasury  De- 
partment, Washington,  D.  C,  until  3  "p.  m., 
Sept.  21,  for  the  construction  complete,  in- 
cluding plumbing,  gas  piping,  heating  appara- 
tus, electric  conduits  and  wiring  of  the  Uni- 
ted States  Post  Office  at  Warrensburg,  Mo. 

4*Bids  will  be  received  until  3  p.  m.,  Sept. 
26,  by  James  Knox  Taylor,  Supervising  .Ar- 
chitect, Treasury  Department,  Washington,  D. 

C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  United  States 
Post  Office  at  Greensburg,  Pa, 

•{•Bids  are  asked  by  Frank  Pierce,  .Acting 
Secretary  of  the  Department  of  the  Interior, 
Washington,  D.  C,  until  2  p.  m.,  .A.ugust  25, 
for  the  extension  of  a  vacuum  heating  system 
to  the  Pension  Office  Building_  and  the  con- 
struction of  a  concrete  trench  from  the  inter- 
section of  the  tunnel  connecting  the  old  Post 
Office  and  the  Patent  Office  Buildings  to  the 
Pension  Office  building,  to  be  used  in  con- 
nection with  the  extension  of  such  system. 

4*Bids  will  be  received  until  3  p.  m  ,  Aug- 
ust 30,  by  James  Kno.x  Taylor,  supervising 
-A.rchitect,   treasury   department,     Washington, 

D.  C,  for  test  borings  for  the  new  postoffice 
buildino',    Washington,   D.   C. 

The  York  Engineering  Co.,  Inc.,  York,  Pa., 
has  been  awarded  a  contract  at  Washington, 
D.  C,  for  improving  heating  system  at  weath- 
er bureau  for  $2,6-59.  Bids  were  opened 
Aug.  5. 


Florida. 

Board  of  County  Commissioners  at  a  recent 
meeting  at  Jacksonville,  Fla.,  let  the  contract 
for  the  .construction  of  two  reinforced  con- 
crete bridges  on  Middleburg  Road  to  the 
Southern  Bridge  Co.,  at  a  cost  of  $984  each. 

Idaho. 

Plans  are  being  prepared  bv  the  engineers 
of  the  Oregon  Short  Line  Ry.  for  the  con- 
struction of  a  new  steel  bridge  over  the  Snake 
River  at  .American  Falls,  Idaho.  The  new 
structure  will  be  14  ft.  higher  than  the  pres- 
ent bridge  and  will  be  double  tracked.  It  is 
believed  that  the  work  will  be  done  by  the 
American  Bridge  Co.,  at  a  cost  of  about 
$400,000. 

Commissioners  of  Blaine  County  will  hold  a 
hearmg  2  p.  m.,  Sept.  12,  at  the  courthouse  at 
Hailey,  Idaho,  on  the  petition  and  application 
of  the  citizens  for  the  construction  of  a  wa- 
gon bridge  across  the  Malad  River  just  below 
and  east  about  l-5th  of  a  mile  from  the  junc- 
tion of  Willow  Creek  and  said  Malad  River. 

Illinois. 

Bids  were  received  and  rejected  by  the 
Clerk  at  Mendota,  111.,  for  the  construction 
of  three  bridges,  one  at  Jefferson  St.,  one  at 
Fifth  and  the  other  at  Ninth  .Ave.,  as  fol- 
lows: Herman  Bierwirth,  $3,334;  Charles 
Walter.  $4,006:  H.  Zolper  &  Sons,  $4,042. 
Work  will  be  readvertised. 

-Advices  from  Taylorville,  III.,  state  that  the 
Committee  rejected  all  bids  for  the  construc- 
tion of  eight  steel  bridges  across  the  big  union 
drainage  ditch  in  King  township. 

According  to  information  received  from 
Bloornington,  III.,  the  contract  for  the  con- 
struction of  a  reinforced  concrete  foot  bridge 
across  the  dam  between  the  lakes  was  award- 
ed to  Henry  Behrends  for  $1,200. 

Engineers  are  making  soundings  and  meas- 
urements preparatory  to  drawing  up  plans  and 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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specifications  for  the  construction  of  the  New 
Colona  bridge  over  Rock  river  to  connect 
Rock  Island  and  Henry  Counties.  The  con- 
tract for  the  improvement  will  be  let  soon,  it 
is  said. 

The  department  of  public  works  of  Chi- 
cago, 111.,  has  awarded  a  contract  to  the  Edge 
?.loor  Iron  Works  for  furnishing  and  deliver- 
ing at  the  tlSth  St.  pumping  station  and  erect- 
ing place  three  350-h.  p.  water  tube  boilers 
for  $12,21,10.  Bids  were  opened  Aug.  17. 

The  Decator  Bridge  Co.,  Decatur,  111.,  has 
been  awarded  a  contract  at  Ottawa,  111.,  for 
the  construction  of  a  steel  bridge  over  Covel 
Creek,  with  concrete  abutments  for  $3,257. 
Bids  were  opened  .\ug.  5. 

Indiana. 

4»Bids  will  be  received  until  11 :30  a.  m. 
Sept.  10,  by  the  trustee  of  Elkhart  township, 
\oble  county  at  Wawaka,  for  the  construction 
of  a  high  school  building.  George  E.  Kelner 
is  trustee. 

•J*Bids  will  be  received  until  1  p.  ni.  Sept. 
8,  by  commissioners  of  Spencer  county  at 
Rockport,  Ind.,  for  the  construction  of  seven 
county  bridges.     John  T.  White  is  auditor. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 
8,  by  county  commissioners  at  Lebanon,  Ind., 
for  the  construction  of  si.x  county  bridges  in 
Boone  county,  Ind.  B.  F.  Herdrich  is  audi- 
tor. 

^Bids  will  be  received  until  1  p.  m.,  Sept. 
(),  by  the  commissioners  of  Dubois  county  at 
Jasper,  Ind.,  for  the  construction  of  ten 
Ijridges.     M.  A.  Sweeney  is  auditor. 

•|«Bids  will  be  received  until  10:30  a.  m., 
Sept.  o,  by  the  commissioners  of  Tipton  county 
at  Tipton,  Ind.,  for  the  construction  of  five 
bridges.  J.  F.  Barlow  is  auditor  of  the 
county. 

^Bids  will  be  received  until  10  a.  m.,  .Au- 
gust 2o,  by  commissioners  of  Marion  countv 
at  Indianapolis,  Ind.,  for  the  construction  of 
si.x  culverts.  Albert  Sahm  is  auditor  of  the 
county. 

John  W.  Scott  of  Ingalls.  Ind.,  has  been 
awarded  a  contract  in  .Anderson,  Ind.,  for 
the  construction  of  two  concrete  bridges,  one 
f)0  ft.  span  at  $1,290  and  one  18  ft.  span  at 
$o2o.     Bids  were  opened  Aug.  16. 

The  County  Commissioners  at  Columbus, 
Ind.,  at  a  special  session  held  recently  adopt- 
ed plans  for  the  construction  of  a  bridge  to  be 
built  near  Burnsville,  known  as  the  Wright 
bridge. 

Board  of  City  Council  is  taking  into  con- 
sideration the  matter  of  constructing  a  new 
bridge  across  the  East  Race  at  LaSalle  .Ave., 
in  South  Bend. 

The  Board  of  County  Commissioners,  New 
Castle,  Ind.,  have  rejected  the  bid  of  the  Pan 
.American  Bridge  Co.,  the  only  one  for  the 
structure  across  Flatrock  on  the  W.  D.  Pierce 
farm,  northeast  of  the  town.  The  bid  was 
$1,425,  while  the  appropriation  was  only  $1,250. 

Freeholders  residing  in  the  northeastern 
part  of  Warren  township,  Ind.,  have  filed  with 
the  county  commissioners,  Indianapolis,  Ind., 
a  petition  for  the  construction  of  a  bridge 
over  Grassy  Creek,  in  Section  28,  in  the  north- 
east corner  of  the  township. 

The  only  bid  received  by  the  County  Com- 
missioners at  Goshen,  Ind.,  for  the  construc- 
tion of  the  Lexington  Ave.  bridge  in  Elkhart, 
Ind.,  was  that  of  the  Elkhart  Iron  &  Bridge 
Co.,  which  was  $5,400.  about  $000  over  the  ap- 
propriation. The  matter  was  referred  to  the 
city  council. 

Iowa. 

•{•P'i'ls  will  be  received  until  .August  25,  by 
Citv  Clerk,  for  the  construction  of  a  new  'city 
hall  in  Knoxville,  la.  S.  K.  Butterfield  is 
Mayor. 

.\11  bids  for  the  construction  of  the  oro- 
posed  bridge  at  Walnut  St.,  Des  Moines,  la., 
were  referred  to  Councilman  John  MacVicar 
and  it  is  expected  that  he  will  recommend 
awarding  the  contract  for  the  work  to  John 
Wlieeler  Construction  Co.,  Geneva.  111.,  for 
JlO!1,i;(;!,  the  lowest  bids  received.  The  other 
l)ids  were  J.  W.  Turner  Improvement  Co., 
$107,000;  T.  C:  Mardis,  also  of  Des  Moines 
Ta  .  $105,475. 


Kensas. 

^•Commissioners  of  Waubaunsee  County 
will  receive  bids  at  Alma.,  Kan.,  until  Noon, 
August  29,  for  the  construction  of  a  bridge 
across  the  Kaw  River  at  Sweeney  Crossing 
in  Kaw  Township.  C.  C.  Stotler  is  County 
Clerk. 

Plans  have  been  filed  by  the  oiificials  of  the 
Santa  Fe  Ry.  for  the  construction  of  the 
Cleveland  Ave.  viaduct  in  Topeka,  Kan.  Ac- 
cording to  drawings  the  street  car  company 
will  also  be  accommodated. 

Maryland. 

The  Board  of  Awards,  Baltimore,  Md.,  has 
awarded  the  contract  for  the  construction  of 
two  bridges  over  the  Western  Maryland  R.  R. 
One  at  Seventh  St.  to  the  Ravmond  Concrete 
Pile  Co.,  for  $33,004;  another  at  Stony  Run 
to  C.  B.  Clarke  &  Co.,  Asheville,  N.  C,  for 
$47,720. 

Two  contracts  were  awarded  at  $1,550  to 
the  Farris  Bridge  Co.,  Pittsburg,  Pa.,  for  the 
construction  of  a  steel  bridge  on  Williams 
Road  over  Town  Creek,  the  structure  to  be 
72  ft.  long,  and  for  a  65-ft.  steel  bridge  from 
Luke.  ^Id..  to  Frazee's  over  Town   Creek. 

Massachusetts. 

^Bids  will  be  received  until  noon,  Sept.  1, 
by  superintendent  of  streets,  Boston,  Mass., 
for  the  repair  of  the  Broadway  bridge  in 
South   Boston. 

•J>Bids  will  be  received  until  3  p.  m.,  Sept. 
1,  by  park  department  at  the  olfice  of  the  com- 
mission. Pine  bank,  Olmsted  Park,  Jamaica 
Plain,  Boston,  Mass.,  for  erecting  a  brick 
sanitary  and  locker  building  on  the  William 
Eustis  Playground,  Norfolk  Ave.,  Rosbury. 

The  contract  for  the  construction  of  the 
proposed  bridge  over  the  Chicipee  River  in 
Three  Rivers,  Mass.,  has  been  awarded  to  W. 
N.  Flynt  Granite  Cox.,  Monson,  for  $21,000. 
The  'structure  will  be  a  granite  faced,  con- 
crete filled  arch  bridge, 

Michigan. 

Contractor  Whitney  Wells  has  started  werk 
sounding  in  the  river  at  Thirteenth  St.,  Bay 
City,  Mich.,  preparatory  to  sinking  piles  for 
the  construction  of  the  proposed  bridge  across 
the  river  at  that  point.  It  is  expected  that 
this  preliminary  work  will  require  two  or 
three  weeks  for  completion. 

City  Engineer  of  Flint,  Mich.,  has  been  in- 
structed to  prepare  plans  and  estimates  for 
the  construction  of  a  bridge  across  the  Flint 
river  to  Moon  Island.  The  cost  of  the  work 
will  be  defrayed  by  the  Park  Board. 

Minnesota. 

Engineers  of  the  Great  Northern  Ry.  Co., 
have  submitted  to  city  engineer  of  Alinne- 
apolis,  !Minn.,  plans  for  the  reconstruction  of 
bridges  forming  the  railroad  viaducts  on  Uni- 
versity .Ave,  and  on  the  corner  of  15th  .Ave. 
and  Fourth  St. 

Missouri. 

A  proposition  to  borrow  $20,000  for  the 
construction  and  repair  of  bridges  recently 
damaged  bv  highwater  was  voted  upon  Aug. 
23     at  Palmyra,  Mo. 

The  County  Court,  according  to  advices 
from  Louisiana,  Mo.,  has  awarded  the  con- 
tract for  the  construction  of  a  bridge  across 
Peno  creek  to  the  Missouri  Bridge  Co.,  for 
$3,725;  for  the  construction  of  a  bridge  across 
Sulphur  creek  to  the  Midland  Bridge  Co.,  at 
«1,313. 

Nebraska. 

It  has  been  announced  liv  R  A  Dutt  Ne- 
braska City,  Nebr..  and  t.  H.  Pollock  of 
Plattsmouth,  Nebr.,  that  construction  work 
will  be  commenced  shortly  on  the  new  3-span 
steel  bridge  across  the  Platte  River  at  Oreap- 
olis  -within  a  few  weeks.  The  structure  which 
will  shorten  the  distance  between  Platts- 
mouth and  Omaha  30  miles,  is  estimated  to 
cost  $20,000. 

New  Hampshire. 

The  contract  for  tlie  replacing  of  an  old 
wooden  bridge  across  the  Connecticut  river 
between  Walpole,  N.  H..  and  Westminster, 
Vt,,    has    been    awarded    to    tlu-    Walsh    Hn]- 


yoke  Steam  Boiler  Works,  Holyoke,  Mass. 
The  structure  will  be  a  steel  plate  girder  type 
and  is  estimated  to  cost  $20,000. 

New  Jersey. 

^Bids  will  be  received  by  James  Kno.x 
Taylor,  supervisor  architect,  treasury  depart- 
ment, Washington,  D.  C.  until  3  p.m.,  Sep- 
tember 23,  for  the  metal  shelving,  etc.,  in  the 
extension  to  the  United  States  postofiice  and 
courthouse  at  Trenton,   N.  J.  • 

The  John  .A.  Roebling's  Sons  Co.,  Trenton, 
N.  J.,  has  awarded  a  contract  to  the  Raymond 
Concrete  Pile  Co.,  of  New  York  and  Chicago 
for  placing  Raymond  concrete  piles  in  the 
foundations  of  Wire  Mill  No.  2  at  the  Roeb 
ling,   N.  J.,  plant. 

The  project  for  a  new  bridge  at  Albany 
.Ave.,  Atlantic  City,  N.  J.,  where  the  auto 
boulevard  enters  that  city,  was  tdrned  down 
.August  10  at  the  meeting  of  the  Atlantic 
County  Board  of  Chosen  Freeholders. 

.According  to  advices  from  Newark,  N.  J., 
contracts  were  awarded  F.  W.  Shrump  Sons 
Co..  as  follows :  For  the  extension  of  the 
Beam  bridge  on  Runnymede  road  over  Pine 
Brook  in  the  borough  of  Essex  Falls,  $1,154; 
for  extension  of  arch  bridge  on  Mountain 
.Ave.,  near  Forest  Ave.,  North  Caldwell,  $748; 
for  concrete  arch  bridge  in  Ashworth  ter- 
race, $1,079. 

New  York. 

G.  Elias  &  Bro..  Buffalo,  N.  Y.,  has  been 
awarded  the  contract  by  the  Commissioners 
of  the  County  at  Wilkesbarre,  Pa.,  for  furn- 
ishing lumber  for  the  Water  St.  bridge  at 
Pitt.ston,  Pa.,  for  $1,172.  The  material  in- 
cludes 25,000  ft.  of  white  oak  plank  and 
12,484  ft.  of  yellow  pine. 

Ohio. 

•I«Bids  are  asked  until  1  p.  m.,  .August  29, 
by  Board  of  County  Commissioners,  St. 
Clairsville,  O.,  for  the  construction  of  a  re- 
inforced concrete  arch  bridge  over  Steep  Run 
in  Colerain  township  to  replace  the  bridge  re- 
cently destroyed  by  a  storm.  E.  E.  Shepherd 
is  County  .Auditor. 

•J«County  Commissioners,  Akron,  0..  \yill 
receive  bids  until  11  a.  m.,  Sept.  2,  for  the  re- 
pair of  the  Portage  St.  bridge  over  the  Cuva- 
hoga  River,  Cuyahoga  Falls.  O.  A  certified 
check  for  $200  must  be  filed  with  each  bid. 
C.  L.  Wirth  is  Clerk. 

Plans  and  specifications  have  been  approved 
bv  the  board  for  the  construction  of  the  new 
Fifth  St.  bridge  in  Zanesville,  O.,  and  bids 
for  the  work  will  be  asked  shortly.  The 
structure  will  be  of  concrete  encased  in  steel 
approaches  with  three  river  spans.  The  road- 
wav  is  to  be  paved  with  brick  with  cement 
filling  and  the  sidewalks  are  to  be  of  rein- 
forced  concrete. 

County  Commissioners,  according  to  advices 
from  Zanesville,  O.,  have  received  the  follow- 
ing bids  for  the  construction  of  the  stone 
abutments  to  the  Duncan  Run  bridge  in  Har- 
rison township:  Mercer  &  Gardiner,  $1,257: 
Robert  Flautt,  $1,065;  Edgar  Williams,  $829. 
The  last  bidder  was  awarded  the  contract. 

The  County  Commissioners,  Columbus,  O., 
have  awarded  the  contract  for  encasing  the 
abutments  of  the  McKinley  bridge  over  Darby 
Creek  in  Pleasant  township  to  Cooke  &:  Cooke, 
Columbus,  for  $2,481.  The  engineer's  estimate 
for  the  work  was  $3,875. 

The  bo^d  of  county  commissioners  at 
Toledo,  O.,  has  awarded  a  contract  to  Joseph 
Wolff  of  Toledo,  O..  for  the  construction  and 
building  of  abutments  and  repairs  to  an  ap- 
proach to  bridge  on  County  Road  No.  332 
over  Swan  Creek.     Bids  were  opened  -Aug.  16. 

Information  received  from  Defiance.  O., 
states  that  petitions  are  in  circulation  in  the 
south  B.  &  O.  district  for  the  construction  of 
a  bridge  across  the  Maumee  river  at  some 
point  between  Delaware   Bend  and  Defiance. 

Oklahoma. 

The  County  Commissioners  at  Oklahoma 
City,  Okla.,  have  taken  up  with  the  Morris 
Packing  Co.,  and  the  Park  Commissioners  the 
matter  of  constructing  a  bridge  over  the 
Canadian  River  near  Packingtown. 


Items  marked  thus  "J"  indicate  worn  now  open  for  bids. 
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Pennsylvania. 

4«Coiinty  Coniniissioners.  Uuiontown.  Pa., 
will  receive  bids  until  Noon,  .\ugiist  ■2.5  for 
the  construction  of  a  bridge  over  George's 
Creek  near  the  residence  of  A.  S.  Provance. 
The  superstructure  will  be  of  steel  consist- 
ing of  one  clear  TO  ft.  span  with  14  ft.  road- 
way. Robert  Powell  is  Clerk.  John  S.  Lang- 
ley   is   Commissioner. 

^Bids  will  be  received  by  C.  T.  Straughn. 
County  Controller,  Pottsville.  Pa.,  until  10 
a,  ni.,  .\ugust  29,  for  the  construction  of  a 
new  steel  bridge  over  Mahanoy  creek  on 
South  Third  St.  in  the  borough  of  Ashland. 

The  contract  for  the  construction  of  the 
proposed  new  bridge  between  Sunbury,  Pa.. 
and  Packer's  Island,  according  to  advices 
from  Hilton,  Pa.,  was  let  to  the  York  Br-dge 
Co.,  at  $84,300.  The  structure  will  have  six 
spans.  Other  bids  received  were  as  follows : 
Penn  Bridge  Company,  six  span  bridge,  $99.- 
'm :  four  span,  $9.5,5.5o ;  J.  S.  Melivane  & 
Companv,  Chambersburg,  six  span  bridge, 
■SlOii.OOn":  four  span,  $96,500;  Penn  Steel  Com- 
pany. $84.4-50,  for  a  six  span  bridge,  and 
$.8.i.0.5ri  for  four  spans. 

The  Clinton  county  commissioners  at  Lock 
Haven,  Pa.,  have  awarded  a  contract  to  the 
Groton  Bridge  Co.,  of  Groton,  New  York,  for 
the  construction  of  a  steel  span  bridge  with 
a  'Kreodone  block  floor  and  concrete  substruc- 
ture also,  for  a  steel  span  bridge  with  a  con- 
crete floor  and  concrete  substructure  over  Sin- 
nemahoning  Creek  at  Keating  in  East  Keat- 
ing township  for  $7,794.  Bids  were  opened 
Aug.   12. 

.\  contract  has  been  awarded  \\ .  H.  Herr, 
at  $8.3n0  for  replacing  the  wooden  bridge  at 
'the  northern  end  of  Pennsylvania  Ave.,  Ty- 
rone, Pa.,  which  crosses  Bald  Eagle  creek  at 
that  point, .with  a  concrete  arch  structure  79 
ft.  long  and  3G  ft.  wide,  including  a  6-ft.  side- 
walk. 

Tennessee. 

The  contract  for  the  construction  of  a  steel 
bridge    over   the    Conasauga    River    at    Cona- 


sauga,  a  town  of  Benton  County,  Tenn.,  has 
been  awarded  to  the  JoHet  Bridge  Co.,  Jo- 
liet,  111.,  for  $43,250. 

Texas. 

Advices  from  Cuero,  Texas,  state  that  the 
De\Vitt  County  Commissioners  in  session 
.-Vugust  13.  granted  the  petition  of  the  tax- 
payers and  ordered  a  special  election  to  be 
held  November  8  to  vote  on  authorizing  the 
issuance  of  $15,000  in  bonds  for  the  construc- 
tion of  public  bridges  in  DeWitt  County  and 
across  the  stream  that  constitutes  the  boun- 
dary line  of  said  county  known  as  CoUetto 
creek. 

Advices  from  Cameron.  Texas,  state  that 
the  Commissioners  Court  has  awarded  the 
contract  for  the  construction  of  a  steel  bridge 
on  Walker's  creek,  6  miles  northeast  of  Cam- 
eron. The  contract  price  is  $2,254  and  work 
is  to  be  completed  by  November  15. 

The  Commissioners  of  Walker  County, 
Huntsville,  Texas,  have  closed  a  contract  with 
the  Missouri  Bridge  &  Iron  Co.,  Dallas. 
Texas,  for  the  construction  of  a  steel  bridge 
over  Harmon's  creek  on  the  Cincinnati  road. 
The  contract  price  was  $2.80n. 

Washington. 

The  City  Council  of  Seattle,  Wash.,  has 
adopted  a  resolution  authorizing  the  Board  of 
Public  Works  to  construct  a  bridge  over  the 
Lake  L'nion  at  Stone  Ave.,  wide  enough  to 
carry  a  double  track  car  line,  a  wagon  road 
and  foot  walks.  Work  will  be  started  as 
soon  as  the  government  grants  its  authority. 
It  is  e.xpected  that  a  portion  of  the  cost  will 
be  borne  by  the   Seattle  Electric  Co. 

The  contract  for  the  construction  of  a  high- 
way bridge  across  the  Hoquiam  river  near 
London  Has  been  awarded  A.  W.  Tweeden 
Contracting  Co.,  Tacoma.  Wash.,  for  $2,498. 
The  structure  will  be  built  of  steel  on  cylin- 
der piers  and  will  be  80  ft.  long. 

Wisconsin. 

The    matter   of   constructing  a   new  bridge 


across  the  Nemadji  River  at  West  Fourth  St. 
between  the  East  End  proper  and  AUouez, 
Superior,  Wis.,  is  being  agitated  by  .Mderman 
W.  E,  Idler  of  the  Tenth  ward  by  request  of 
the  citizens. 

The  town  boards  of  Lake  and  Grover 
county  board  at  Marinette,  Wis.,  have  award- 
ed a  contract  to  the  Elkhart  Bridge  &  Iron 
Co.,  for  the  construction  of  a  steel  bridge  on 
the  section'  line  between  sections  23  and  24, 
25  and  26  of  the  town  31,  range  21,  and  on 
the  dividing  line  of  the  Peshtigo  river  be- 
tween the  towns  of  Grove  and  Lake,  for 
$4,180.  Bids  were  opened  .\ug.  15. 
Canada. 

^•The  time  for  receiving  bids  for  the  super- 
structure of  the  Quebec  Bridge  will  be  ex- 
tended from  Sept.  1,  to  October  1.  L.  K. 
Jones  is  Secretary  of  Department  of  Rail- 
wavs  &   Canals,  Ottawa,   Out. 

Petitions  are  being  circulated  for  presenta- 
tion to  the  City  Council  of  Winnipeg,  Man.. 
for  the  construction  of  a  pontoon  bridge 
across  the  Assiniboine  River  at  the  new  city 
park. 

.Advices  from  Hamilton,  Can.,  state  that  the 
Canada  Bridge  Co.,  has  been  awarded  the 
contract  for  the  construction  of  the  Hastings 
County  bridge  at  Belleville  over  the  Moira  ■ 
River  on  the  boundary  line.  The  work  is  es- 
tiinated  to  cost  $10,5iXi. 

Mexico. 

The  Wni.  P.  Carmicbael  Co..  Fulk'rton 
Bldg.,  St.  Louis,  Mo.  has  been  awarded  the 
contract  for  the  design  and  construction  of 
the  five-story  reinforced  concrete  frame  for 
the  hotel  Gante.  Mexico  City,  Mex.  This  is 
a  second  contract  in  addition  to  the  special 
raft  foundation  and  waterproof  basement  now 
under  construction.  The  completed  buildine- 
will  cost  about  $1,200,000  pesos  and  is  de- 
signed and  supervised  by  Jose  Luis  Cuevas. 
architect.  Mexico  City.  It  will  extend  one 
block  in  length  from  Avenida  16  de  Septiem- 
bre  to  Calle  Zuleta. 
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Alabama. 

Preparatory  to  making  plans  for  the  big 
septic  tank  to  be  built  by  the  board  of  revenue 
of  Birmingham,  Ala.,  on  Village  creek,  near 
Ensley,  L.  M.  Salter,  county  sanitary  engineer, 
is  making  surveys  and  gathering  data  on  the 
question.  Bids  for  the  erection  of  the  new- 
tank  will  be  asked  as  soon  as  the  plans  are 
completed. 

Arkansas. 

The  contract  has  been  let  by  the  commis- 
sioner of  sewer  district  Noj  -58  of  Little  Rock, 
.■\rk.,  for  the  construction  of  a  sewer  in  the 
district,  which  includes  a  large  section  in  the 
southern  part  of  the  city.  'The  contract  was 
awarded  to  James  Trainor  for  $8,500.  This 
is  exclusive  of  the  cost  of  the  septic  tank, 
which  will  be  built  later.  The  district  in- 
cludes the  territory  between  Broadway  on  the 
west  and  Cumberland  St.  on  the  east,  23rd 
St.  on  the  north  and  the  Rock  Island  tracks 
•on  the  south. 

California. 

The  contract  for  the  construction  of  the 
western  part  of  the  south  side  sewer  west 
of  Bav  St.,  in  Alameda,  Cal.,  has  been  award- 
ed to  W.  J.  Smith  for  $17,264.  Bids  for  the 
eastern  section  will  be  advertised  for  later. 

The  city  trustees  of  Yreka,  Ca!..  have 
awarded  the  contract  for  running  an  open 
cut  and  the  placing  of  a  concrete  dam  in  the 
bed  of  Yreka  Creek,  at  the  corporation  works, 
to  Mowrey  &  McDonald  for  $2,486.  The  con- 
tract calls  for  an  open  cut  across  the  bed  of 
Yreka  Creek,  a  distance  of  270  ft.,  a  con- 
crete dam  18-in.  thick  at  the  base  will  be  im- 
bedded one  ft.  in  the  bedrock.  This  dam  will 
be  four  ft.  above  the  bed  rock  of  the  present 
well,  from  which  the  city  water  is  pumped, 
which  will  back  all  the  w'ater  from  the  main 


channel  of  the  creek  and  cause  it  to  run  into 
the  well  and  keep  the  same  filled  at  all  times. 

Plans  have  been  prepared  by  Olmstead  & 
Gillian  of  Los  An.geles.  Cal..  for  the  con- 
struction of  a  complete  sewer  system  in  Mon- 
rovia, Cal,  estimated  to  cost  $120,000.  The 
city  will  hold  an  election  about  Oct.  1  to  vote 
on  the  issuance  of  bonds  for  this  purpose. 

The  city  of  Monrovia,  Cal.,  will  hold  an 
election  about  Oct.  1  to  vote  on  the  issuance 
of  bonds  in  the  sum  of  $.50,000  for  improve- 
ments to  the  water  system.  It  is  desired  to 
replace  with  16-in.  pressure  pipe  the  main 
Chapman  wells  two  and  one-half  miles  west 
of  the  city  limits  and  to  rehabilitate  the  en- 
tire distributing  svstem  south  of  White  Oak 
Ave. 

The  town  board  of  trustees  of  Alturas.  Cal., 
has  been  at  work  on  the  proposition  of  put- 
ting in  a  water  and  sewer  system  in  the  town 
of  -Mturas.  They  have  selected  the  firm  of 
Sloan  &  Robson,  consulting  engineers  oi  San 
Francisco,  to  prepare  estimates  for  water  and 
sewerage  system.  After  estimates  have  been 
prepared  the  town  will  hold  an  election  to 
decide  whether  or  not  bonds  will  be  issued 
for  the  work. 

Colorado. 

The  town  trustees  of  Yuma.  Colo.,  are  pre- 
paring to  call  a  special  election  for  the  pur- 
pose of  bonding  the  town  for  making  im- 
provements on  the  water  works  aiui  taking 
up  the  remainder  of  the  old  bonds.  New  wa- 
ter mains  will  be  laid  and  a  new  stand  ni-e 
will   be  erected. 

The  board  of  aldermen  of  Denver,  Colo,. 
has  passed  a  bill  appropriating  $16,000  for  im- 
provements and  extensions  to  the  old  South 
Denver  water  system.  The  projected  improve- 
ment includes  the  laving  of  16  blocks  of  12- 
in.    pijie    from    South    University    .Ave.    along 


Jewell  St.  to  .South  Clarkson  from  which 
about  12  blocks  of  6-in.  sub-mains  will  be 
extended  to   supply  the  residents  adjacent. 

District  of  Columbia. 

^Tbe  Commissioners  of  Washington,  D.  C. 
will  receive  bids  until  2  p.  m.,  Au.gust  29,  for 
the  construction  of  sewers  in  the  Di'Strict 
of  Columbia.  John  A.  Johnston,  E.  M.  Mark- 
ham  are  .\cting  Commissioners. 

Georgia. 

.\  committee  from  the  city  council  of  Dal- 
ton,  Ga.,  has  recommended  the  purchase  of 
the  Crown  Cotton  mills  property  just  out- 
side the  north  limits  of  the  city  for  the.  con- 
struction of  a  new  waterworks  and  electric 
light  system.  The  top  of  Mount  Rachel  will 
probably  be  used  and  a  reservoir  of  I,n00,0u0 
gals,  will  be  constructed. 

Illinois. 

^Bid?  will  be  received  until  7  p.  m.,  August 
25,  by  W.  H.  Dawson.  City  Clerk,  Bushnell. 
111.,  for  the  construction  of  about  3.3,.565  lin. 
ft.  of  clay  pipe  sanitary  sewers  for  the  city 
in  the  sizes  8.  10,  12  and  15  in.  Excavation 
from  fi  to  16  ft. 

The  citizens  of  Flora,  III.,  have  voted  to 
build  a  water  works  system. 

The  village  board  of  Westfield,  111.,  is  plan- 
ning for  a  waterworks  plant  bv  issuing  bonds 
to  the  amount  of  $10,-000  or  $12,000  for  the 
purpose  of  securing  water  and  protection 
against  hre:  indications  are  favorable  to 
the  success  of  the  scheme. 

Consulting  Engineer  J.  Cadogan  Morgan  of 
Chicago,  111.,  who  has  been  employed  by  the 
city  of  Bloomington,  111.,  to  locate  and  su- 
pervise the  water  supply  system  of  Blooming- 
ton,  has  submitted  his  report  of  the  surveys 
showing    the    blue    prints    and    drawings,    the 
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exact    locations    of    the    various    wells,    and 
places  where  new  wells  should  be  sunk. 

The  Special  Park  Commission,  200  Randolph 
St.,  Chicago,  III.,  has  awarded  a  contract  to 
Daniel  Hardin  of  3139  Indiana  Ave.,  Chicago,  . 
for  all  labor,  material  and  appliances  used  in 
installing  drainage  and  water  supply  system  at 
Hamlin  Ave.  playgrounds  for  $99S.  Bids  were 
opened  Aug.  13. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Sept.  7, 
by  the  commissioners  of  Delaware  county  at 
Muncie,  Ind.,  for  the  improvement  of  public 
highway.  Joseph  E.  Davis  is  auditor  of  the 
county. 

•J«Commissioners  of  Sullivan  County,  Ind., 
Sullivan,  will  receive  bids  until  noon,  Sept.  6, 
for  the  construction  of  a  stone  road  in  Cass 
township.  Ben.  C.  Rowder  is  auditor  of  the 
county. 

^Bids  will  be  received  until  noon,  Sept.  6, 
by  the  commissioners  of  Miami  County  at 
Peru,  Ind.,  for  the  construction  of  gravel  roads 
in  Peru  and  Butler  township,  seven  in  all. 
Charles  Griswold  is  auditor  of  the  county. 

^Bids  will  be  received  until  1  p.  m.,  Sept.  5, 
by  the  commissioners  of  Decatur  County  at 
Greensburg,  Ind.,  for  the  construction  of  a  mac- 
adamized road  in  Salt  Creek  township.  Frank 
E.  Ryan  is  auditor. 

<^Bids  will  be  received  until  1  p.  ra.,  Sept.  5, 
by  the  Benton  County  commissioners  at  Fow- 
ler, Ind.,  for  the  construction  of  a  stone  road 
in  York  township.  Lemuel  Shipman  is  county 
auditor. 

•|*Bids  will  be  received  until  1  p.  m.,  Sept.  5, 
by  the  commissioners  of  Decatur  County  for 
13,653  ft.  of  macadam  roadway.  Frank  E. 
Ryan  is  auditor  of  the  county  at  Greensburg, 
Ind. 

4*Bids  will  be  received  until  10  a.  m.,  Aug. 
29,  by  the  Board  of  Public  Works,  Indianapo- 
lis, Ind..  for  repairs  to  Harding  street  sewer; 
for  paving  roadway  of  Henry  street  from 
Delaware  to  Alabama  street;  for  resurfacing 
roadway  of  Washington  street  from  Union 
railway  tracks  to  Cruse  street  with  asphalt; 
for  cement  sidewalks  in  Pratt  street  from  Paca 
street  to  Tenth  street;  for  cement  sidewalks  in 
Nineteenth  street  from  Rural  street  to  Parker 
avenue. 

The  board  of  public  works  of  Kokomo,  Ind., 
has  awarded  a  contract  to -J.  H.  Watson  & 
Co.,  for  the  construction  of  the  Milner  sewer 
for  $1,494.  The  sewer  is  to  run  from  North 
St.  to  the  Union  St.  sewer. 

Iowa. 

•I-Bids  will  be  received  by  A.  C.  Kuyper, 
City  Clerk,  Pella,  la.,  until  6  p.  m.,  Sept.  6, 
for  the  installation  of  a  combined  water  and 
light  plant,  including  18,000  ft,  of  10-in.  nipe, 
filter  gallery,  well,  2  buildings,  2  A.  C.  Gen- 
erators, 2  motors,  2  engines,  2  pumps,  3  boil- 
ers, transmission  line,  city  lighting— lines, 
lamps,  etc.  Iowa  Engineering  Co.,  Clinton, 
la., ^ are  the  Engineers. 

A  special  election  has  been  called  for  at 
Alvord,  la.,  to  vote  for  $4,000  to  extend  the 
waterworks  system. 

The  city  council  of  Clinton,  la.,  has  passed 
a  resolution  instructing  the  city  engineer,  R. 
C.  Hart,  to  prepare  an  estimate  of  the  cost 
of  the  installation  of  a  modern  municipal  wa- 
ter plant,  to  take  the  place  of  the  present 
plant,  whose  franchise  will  expire  within  a 
short  time. 

Bids  received  at  Hawarden,  la.,  for  con- 
struction of  a  sewer  system  were  rejected  as 
being  too  high.  The  lowest  bid  received  was 
that  of  the  Lytle  Construction  Co.,  of  Sioux 
City,  la.,  being  $24,95.5.  The  work  will  be  re- 
advertised. 

A  resolution  has  been  introduced  in  the 
city  council  of  Marshalltown,  la.,  calling  for 
the  extension  of  the  sewer  on  North  Fifth 
St..  between  Jerome  and   Park  Sts. 

The  city  council  of  Tama,  la.,  has  employed 
C.  A.  Baughman  of  Ames  as  city  engineer  to 
have  charge  of  the  city's  interest  in  the  lay- 
ing and  construction  of  the  new  sewer  systern. 
County  Surveyor  W.  H.  Holstead  was  also 
engaged  to  make  a  survey  of  the  line  down 
State  St.  and  to  survey  and  establish  a  grade 


line  for  that  street  south  of  the  C.  &  N.  W. 
railway  tracks. 

The  contract  for  the  construction  of  a 
sewer  on  Maple  St.,  in  Burlington,  la.,  from 
Summer  St.,  to  May  Ave.,  has  been  awarded 
to  George  Peterson,  the  lowest  bidder. 

The  city  council  of  Muscatine,  la.,  has  let 
the  contract  for  the  West  Hill  sewer  to  Au- 
gust Korneman,  the  lowest  bidder,  for  $3,586. 

Plans  have  been  completed  for  the  construc- 
tion of  a  sewer  system  in  Greenville,  la.  The 
sewers  will  be  placed  in  Rustin  St.,  Bismarck 
St.,  St.  George  St.,  St.  Charles  St.,  Logan  St., 
and  Grace  St. 

Hamilton  &  Schwartz  have  been  awarded  a 
contract  in  Shenandoah,  la.,  for  the  construc- 
tion of  about  2%  miles  of  sanitary  sewers  for 
77  cts.  for  12-in.  pipe,  72  cts.  for  10-in.  pipe 
and  65  cts.  for  8-in.  pipe,  and  manholes  $40 
each.  The  sewers  will  be  constructed  as  fol- 
lows :  Iowa  St.  from  its  intersection  with 
Sheridan  Ave.  to  its  intersection  with  Valley 
Ave.  with  12-in.  vitrified  sewer  pipe.  Valley 
.A.ve.  from  its  intersection  with  Iowa  St.  to  its 
intersection  with  Sycamore  St.  with  12-in.  vit- 
rified sewer  pipe.  Sycamore  St.  from  its  in- 
tersection with  Valley  Ave.  to  the  inter- 
section with  Wabash  Ave.  with  r2-in.  vitri- 
fied sewer  pipe.  Wabash  Ave.  from  its  inter- 
section with  Sycamore  St.  to  its  intersection 
with  Broad  St.  with  12-in.  vitrified  sewer  pipe. 
Sheridan  Ave.  from  its  intersection  with  Cen- 
ter St.  to  its  intersection  with  South  Webster 
St.  with  10-in.  vitrified  sewer  pipe.  South 
Webster  St.  from  its  intersection  with  Sheri- 
dan Ave.  to  its  intersection  with  East  Thomas 
Ave.  with  10-in.  vitrified  sewer  pipe.  East 
Thomas  Ave.  from  its  intersection  with  South 
Webster  St.  to  its  intersection  with  Staple  Ct. 
with  10-in.  vitrified  sewer  pipe.  Bids  opened 
Aug.  10. 

Kansas. 

Water  mains  are  to  be  laid  from  17th  St., 
in  Hutchinson,  Kan.,  on  north  four  blocks  on 
Main  St.  to  21st.,  and  from  there  to  the  new 
fair  grounds. 

The  city  council  of  Kinsley,  Kan.,  has  pass- 
ed an  ordinance  calling  for  an  electioji  for 
the  purpose  of  voting  bonds  in  the  sum  of 
$12,500  to  extend  the  present  waterworks  sys- 
tem. The  extension  contemplates  the  laying 
of  some  17,000  ft.  of  new  water  main. 

The  city  council  of  Salina,  Kan.,  has  been 
petitioned  for  the  construction  of  several  sew- 
ers. The  council  will  probably  order  the  con- 
struction of  from  $8,000  to  $"lO,000  worth  of 
sewers  this  fall. 

Plans  and  specifications  are  being  prepared 
bv  Burns  &  McDonnell,  Scarritt  Bldg.,  Kan- 
sas City,  Mo.,  for  the  construction  of  a  wa- 
terworks at  Onaga,  Kan.  The  estimated  cost 
of  the  work  is  $20,000. 

Plans  and  specifications  have  been  com- 
pleted by  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  for  sewers  and  sewerage 
purification  work  for  Garnett,  Kan.,  estimated 
cost,  $50,000.  Bids  will  be  received  in  about 
four  weeks. 

Plans  and  specifications  have  been  comple- 
ted by  Burns  &  McDonnell,"  Scarritt  Bldg., 
Kansas  City,  Mo.,  for  the  construction  of  a 
waterworks  and  lighting  plant  at  Oakley, 
Kan.,  at  an  estimated  cost  of  $40,000.  Bids 
will  be  received  as  soon  as  the  plans  have 
been  approved  by  the  state  board  of  health. 
Kentucky. 

•I-Bids  are  asked  by  J.  A.  Hughes,  Mayor, 
Winchester,  Ky.,  until  1  p.  m.,  .August  30,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  8%  miles  of  sewers 
from  6  to  15-in.  in  diameter,  including  man- 
holes, lamp-holes,  flush  tanks,  etc. 

•J«Bids  will  be  received  until  6  p.  m.,  Sept. 
13,  by  J.  A.  Dougherty,  Clerk,  Cynthiana,  Kv., 
for  the  laying  of  a  sewer  in  Wilson  Ave.,  in 
Battle  Grove  Ave.,  grading  and  macadamizing 
Battle  Grove  Ave.  and  for  laying  concrete 
walk  curb  and  gutter  on  Water  St. 

4*Bids  will  be  received  by  the  Commission- 
ers of  Sewage,  Louisville,  Ky.,  until  noon, 
September  2,  for  the  construction  of  Section 
F..  of  the  Beargrass  Intercepter  Contract  No. 
73.  The  work  includes  about  940  ft.  of  29-in! 
reinforced  concrete  sewer;   1,729  ft.  of  33-in! 


plain  concrete  sewer;  2,543  ft.  of  earth  exca- 
vation, maximum  cut  29.5  ft.  minimum  cut 
9..5,  average  cut  21.2  ft.  about  640  cu.  yds.  of 
concrete  and  about  25,000  lbs.  of  steel.  J.  B. 
F.   Breed  is  Engineer. 

Bids  for  the  construction  of  Section  A  of 
the  eastern  interception  of  the  new  sewerage 
system  in  Louisville,  Ky.,  were  opened  by  the 
sewer  commission  on  Aug.  5.  This  section 
of  the  work  will  connect  with  section  A  of 
the  southern  outfall  sewer,  at  the  State  Fair 
grounds.  The  contract,  as  yet,  has  not  been 
awarded. 

The  Louisville,  Ky.,  Commissioners  of  Sew- 
erage, 605  Equitable  Bldg.,  received  bids  on 
Aug.  5  for  the  construction  of  Section  A, 
western  interceptor,  Contract  72,  the  work  in- 
cluding the  following  approximate  quantities : 
3,239  ft.  of  60-in.  reinforced  concrete  sewer, 
diameter  5  ft.,  including  about  3,239  ft.  of 
earth  excavation,  average  cut  .about  19.1  ft.; 
about  1,450  cu.  yds.  of  concrete  and  about 
67,000  lbs.  of  steel.  The  contract  was  awarded 
Guild  &  Co.  of  Louisville,  Ky.,  for  $45,226.  J. 
B.  F.  Breed  is  chief  engineer  of  the  commis- 
sion. H.  P.  Eddy,  14  Beacon  St.,  Boston, 
Mass.,  is  consulting  engineer. 

Maine. 

^Trustees  of  the  Portland  Water  District, 
Portland,  Me.,  will  receive  bids  until  noon, 
Sept.  12,  for  14  miles  of  pipe.  Bids  will  be 
received  on  48-in.  steel  pipe;  plates  Vi-'m.  to 
%  in.  thick,  delivered  and  laid  complete ;  42- 
in.  cast  iron  pipe  delivered ;  laying  42-in.  cast 
iron  pipe.  C.  W.  Fenn,  11  Exchange  St., 
Portland,  Me.,  is   Engineer. 

Maryland. 

The  B.  F.  Bennett  Building  Co.,  will  build 
the  pipeline  pumping  station  to  be  erected  on 
South  St.,  between  Lombard  and  Pratt  Sts., 
in  Baltimore,  Md.,  for  $148,000. 

At  a  meeting  of  the  city  council  of  Annap- 
olis, Md.,  the  first  steps  were  taken  toward 
the  construction  of  a  disposal  plant  which  will 
pump  all  of  the  sewerage  of  Annapolis  a  con- 
siderable distance  into  the  bay.  A  commis- 
sion will  be  appointed  to  devise  plans  and  as- 
certain costs. 

Massachusetts. 

^Bids  will  be  received  until  noon,  August 
29,  by  superintendent  of  streets.  Street  De- 
partment, Boston,  Mass.,  for  the  construction 
of  artificial  stone  sidewalks  in  Beaumont  St., 
Dorchester. 

•|«Bids  will  be  received  until  noon,  August 
29,  by  the  superintendent  of  streets,  Boston, 
Mass.,  for  the  construction  of  a  macadam 
roadway  bulkhead  and  fence  in  Dorchester 
Ave.  and  Boston  St.,  South  Boston. 

•J«Bids  will  be  received  until  noon,  August 
29.  by  the  street  superintendent,  department  of 
streets,  Boston,  Mass.,  for  the  construction  of 
artificial  stone  sidewalks  in  Washington  St., 
Roxbury. 

The  following*  bids  were  received  by  the 
water  commissioners  of  Greenfield,  Mass.,  for 
the  construction  of  the  new  Rocky  Mountain 
reservoir.     For  completion   bv   December   20, 

1910,  P.  A.  Breglio,  $39,949;  John  E  Palmer, 
$40,874;  Field,  Barker  &  Underwood,  $46,- 
•393;  R.  H.  Newell  &  Co.,  $40,325;  Crosby  & 
Parker,   $44,990 ;    for   completion   by   June    1, 

1911,  P.  A.  Breglio,  $37,257;  John  E.  Palmer, 
$.36,924;  Field,  Barker  &  Underwood,  $41,- 
118;  R.  H.  Newell  &  Co.,  $36,425;  Daniel 
O'Connell's  Sons,  $.33,317;  Crosby  &  Parker, 
$38,900.  The  estimated  cost  of  the  reservoir 
including  engineering,  was  $29,480.  The  low- 
est bid,  that  of  O'Connell's  Sons,  is  $3,837 
higher  than  the  estimate.  The  lowest  bid  on 
the  shorter  time  was  that  of  P.  A.  Breglio. 

Comprehensive  plans  for  the  proposed  in- 
tercepting sewer  for  New  Bedford,  Mass., 
which  have  been  prepared  by  City  Engineer 
William  F.  Williams,  were  presented  to  the 
state  board  of  health,  along  with  considerable 
data  regarding  float  tests  which  have  been 
made  in  the  lower  harbor. 

Michigan. 

4«Bids  will  be  received  by  the  City  Clerk  of 
Grand  Rapids  until  about  September  8,  for 
the  construction  of  concrete  basins  in  connec- 
tion with  the  new  filtering  plant.     The  work 
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will  include  about  35,000  cu.  yds.  of  eartli 
work  and  about  7,000  cu.  yds.  of  concrete 
masonry.  Hering  &  Fuller,  170  Broadway. 
New  York  City,  N.  Y.,  are  Engineers. 

The  city  council  of  Stcelton,  Mich.,  has 
awarded  a  contract  to  the  Sewer  Pipe  Co.,  of 
Akron,  O.,  for  the  furnishing  of  sewer  pipe 
for  sewer  construction. 

Minnesota. 

•{•The  Board  of  Trustees  of  the  Village  of 
Edgely,  Minn.,  will  receive  bids  until  8  p.  m., 
September  2,  for  drilling  a  4-in.  well  at  the 
electric  lighting  plant  of  the  village.  J.  E. 
Bowen  is   Village  Clerk. 

The  United  States  Cast  Iron  &  Pipe  Co., 
was  the  successful  bidder  for  the  60,000  ft.  of 
water  pipe  for  the  city  of  Minneapolis,  Minn. 
The  amount  of  pipe  to  be  used  is  6,000  tons 
and  the  price  varies  from  $24  to  $24.50  per 
ton.  The  largest  amount  is  21,000  ft.  of  36-in. 
pipe  for  the  new  supply  main  which  is  to  be 
constructed  from  Camden  Place  to  the  main 
at  the  intersection  of  Lyndale  and  Haw- 
thorn Aves.     The  mains  will  cost  $166,000. 

Mississippi. 

The  board  of  mayor  and  aldermen  of  Sem- 
inary, Miss.,  has  issued  $10,000  in  bonds  for 
the  erection  and  completion  of  a  school  house 
and  waterworks  system.  T.  W.  Cranford, 
Jr.,  is  chairman  of  the  municipal  executive 
committee. 

The  B.  A.  Heidenreich  Co  ,  has  been  award- 
ed the  contract  for  extending  the  water  mains 
of  the  city  of  McComb,  Miss. 

Missouri. 

The  board  of  public  works  of  St.  Joseph, 
Mo.,  has  recommended  for  passage  by  the 
city  council  ordinances  providing  for  the  con- 
struction of  sewers  in  districts  Nos.  22  and 
40. 

Plans  and  specifications  for  the  construction 
of  a  waterworks  and  sewers  for  La  Plata, 
Mo.,  are  being  prepared  by  Burns  &  McDon- 
nell, Scarritt  Bldg.,  Kansas  City,  Mo.  Bids 
will  be   received  some  time  in  October. 

Plans  and  specifications  for  waterworks  and 
sewers  for  Monroe  City,  Mo.,  have  been  pre- 
pared by  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.  The  estimated  cost  is  ap- 
proximately $70,000.  Bids  will  not  be  asked 
until  some  time  in  the  spring. 

Bids  were  received  Aug.  9  at  Slater,  Mo., 
for  waterworks  extension  and  improvements 
and  the  contract  was  awarded  to  Jos.  Borten- 
langer  of  that  city. 

Plans  and  specifications  have  been  prepared 
by  Burns  &  McDonnell,  Scarritt,  Bide.,  Kan- 
sas City,  Mo.,  for  the  construction  of  a  com- 
plete sewer  system  for  the  city  of  Joplin,  Mo. 
The  plans  calls  for  the  expenditure  of  about 
$60,000.     J.  B.   Hodgedon   is  City  Engineer. 

Montana. 

A  pumping  plant  is  to  be  installed  in  the 
city  of  Townsend,  Mont.,  in  connection  with 
the  waterworks  system.  It  has  been  planned 
to  sink  a  drive  well  100  ft.  deep  from  which 
good  pure  water  will  be  secured. 

City  Engineer  Helmick  of  Helena  Mont., 
has  estimated  the  cost  of  constructing  the 
outflow  sewer  in  the  Broadwater  addition  at 
$7,300. 

The  State  Board  of  Examiners  at  Helena, 
Mont.,  has  awarded  a  contract  to  John  Stur- 
rock  of  that  city  for  the  construction  of  a 
water  works  system  in  Miles  City,  Mont.  Bids 
were  opened  Aug.  8. 

Nebraska. 

City  Engineer  Hamm  of  Fremont,  Neb.,  has 
estimated  the  cost  of  constructing  the  sewer 
extension  on  17th  St.,  from  Nye  to  Platte 
Ave.,  at  $4,700.  The  engineer  has  also  prepar- 
ed plans  and  specifications  for  this  work  and 
has  presented  the   same  to  the  city  council. 

New  Jersey. 

•{•Bids  will  be  received  until  Noon,  August 
31,  by  Frederic  H.  Smith,  Constructing  Quar- 
termaster, Fort  Hancock,  N.  J.,  for  the  con- 
struction of  a  sewer  outlet  at  Fort  Hancock, 
N.  J. 

Chas.  Ippolito,  83  Cone  St.,  Orange,  N.  J., 
has  been  awarded  a  contract  at  Madison,  N.  J., 


for  the  construction  of  12  miles  of  sewers 
from  9  to  IS  ins.  in  diameter,  with  manholes, 
flush  tanks  and  other  appurtenances,  and  a 
small  sewage  ejector  station  for  $67,385.  Bids 
were  opened  Aug.  8. 

New  York. 

•J«The  president  of  the  borough  of  Brooklyn. 
New  York,  Alfred  E.  Steers,  will  receive  bids 
until  11  a.  m.,  August  31,  for  15  street  im- 
provement contracts,  the  largest  one  being  No. 
6,  for  regulating  and  repaving  with  iron  slag 
oh  a  concrete  foundation  flie  roadways  of  41st 
St.  and  44th  St.,  from  5th  Ave.  to  fith  Ave.,  to- 
gether with  all  work  incidental  thereto.  The 
engineer's  estitnate  of  the  quantities  is  as 
follows :  4,810  sq.  yds.  iron  slag  pavement, 
with  cement  joints  (one-year  maintenance)  ;  20 
sq.  yds.  old  stone  pavement,  to  be  relaid ;  805 
cu.  yds.  concrete  for  pavement  foundation ;  870 
lin.  ft.  new  curbstone,  set  in  concrete;  2,020 
lin.  ft.  old  curbstone,  reset  in  concrete.  The 
time  allowed  for  the  completion  of  the  work 
and  the  full  performance  of  the  contract  is 
thirty  (30)  working  days.  The  amount  of  se- 
curity required  is  fifty-nine  hundred  dollars 
($5,900). 

•{•Bids  will  be  received  by  George  Cromwell, 
president  of  the  borough  of  Richmond,  bor- 
ough hall,  St.  George,  New  Brighton,  New 
York,  until  noon,  August  30,  for  three  street 
improvement  contracts,  the  largest  being  as 
follows :  No.  2,  for  furnishing  all  the  labor 
and  materials  required  for  regulating  and 
grading  the  Castleton  Ave.  extension  from 
Columbia  St.  to  Jewett  Ave.,  building  the 
necessary  bridge  and  appurtenances,  together 
with  all  work  incidental  thereto.  The  engi- 
neer's estimate  of  the  quantity  and  quality  of 
the  matepal  and  the  nature  and  extent,  as  near 
as  possible,  of  the  work  required  is  as  fol- 
lows: 1,000  cu.  yds.  of  excavation;  700  cu. 
yds.  of  excavation,  below  0.00  elevation;  10,600 
cu.  yds.  of  additional  filling,  furnished  and 
placed;  0,000  lin.  ft.  of  piles,  furnished,  driven 
and  cut;  270  cu.  yds.  of  concrete,  mixed  1-2-4, 
for  arches,  furnished  and  placed ;  20  cu.  yds. 
of  concrete,  mixed  1-2-4,  for  spandrel  wall, 
furnished  and  placed;  124  cu.  yds.  of  concrete, 
mixed  1-2-5,  for  retaining  wall,  wing  wall, 
basins,  and  culverts,  finished  and  placed ; 
454  cu.  yds.  concrete,  mixed  1-3-5,  for  piers, 
abutments  and  invert  foundation,  fur- 
nished and  placed;  12  cu.  yds.  of 
concrete,  mixed  1-3-6,  for  headers  and  pave- 
ment foundation,  furnished  and  placed;  30,000 
pounds  of  steel  bars,  furnished  and  placed ;  200 
lin.  ft.  of  new  5-in.  bv  16-in.  bluestone  curb- 
stone, furnished  and  set ;  00  lin.  ft.  of  old 
curbstone,  to  be  redressed,  rejointed  and  reset ; 
402  sq.  yds.  of  vitrified  brick  pavement,  fur- 
nished and  laid;  5  sq.  yds.  of  vitrified  brick 
pavement  to  be  relaid ;  6  sq.  yds. 
of  asphalt  block  pavement,  furnished 
and  laid;  5  sq.  yds.  of  asphalt  block 
pavement,  to  be  relaid;  60  sq.  ft.  of  flagstone, 
to  be  relaid ;  64  sq.  yds.  of  cobble  stone  pave- 
ment, furnished  and  laid;  20  lin.  ft.  of  eight 
(8)  inch  vitrified  drain  pipe,  furnished  and 
laid;  100  lin.  ft.  of  four  (4)  inch  vitrified 
drain  pipe,  furnished  and  laid;  100  lin.  ft.  of 
galvanized  iron  pipe  fence,  including  posts, 
furnished  and  set;  110  lin.  ft.  of  wrought  iron 
fence,  furnished  and  set ;  2  basin  head  covers 
and  rims,  furnished  and  set. 

The  time  for  the  completion  of  the  work  and 
the  full  performance  of  the  contract  is  one 
hundred  and  twenty  (120)  days.  The  amount 
of  security  required  is  twelve  thousand  dol- 
lars ($12,000). 

.Application  has  been  made  to  the  State  Wa- 
ter Commission  for  permission  to  allow  the 
board  of  public  work  of  Hornell,  N.  Y.,  to 
make  necessary  extensions  to  the  water  sys- 
tem of  the  city.  The  proposed  extension  con- 
sists of  the  new  storage  reservoir  along  See- 
ley  creek,  and  a  new  and  large  pipe  line.  The 
cost  of  the  storage  reservoir  is  estimated  at 
$55,000  and  of  the  pipe  line  at  $45,000.  Fran- 
cis M.  Cameron  is  city  attorney. 

The  Civic  association  of  Manhasset,  N.  Y., 
is  agitating  a  movement  for  the  installation 
of  a  municipal  water  plant.  The  plan  sug- 
gested is  to  bond  the  town  in  the  sum  of 
$120,000.      A    committee   has    reported   that    a 


plant  adequate  for  supplying  water  to  the 
Manhasset  school  and  Lakeville  school  dis- 
trict could  be  installed  for  $120,000. 

Plans  are  being  prepared  by  Walter  Mc- 
Culloch,  chief  engineer  for  the  State  Water 
Supply  Commission  at  his  office,  Livingston 
Bldg.,  Rochester,  N.  Y.,  for  the  construction 
of  the  proposed  storage  dam  to  regulate  the 
flow  of  the  Genesee  river  in  Rochester. 

The  amended  plans  for  the  new  sewer  sys- 
tem for  Rochester,  N.  Y.,  containing  changes 
ordered  by  the  state  commissioner  of  health, 
and  additional  changes  made  by  the  city  en- 
gineer in  sympathy  with  the  attitude  of  the 
commissioner  were  sent  to  Albany  for  the 
approval  of  the  commissioner. 

North  Dakota. 

The  city  council  of  Minot,  X.  Dak.,  has 
agreed  upon  a  plan  for  the  restoration  of  the 
east  wall  of  the  city  reservoir.  The  speci- 
fications adopted  were  submitted  by  Alderman 
Jacob  Schmid  and  will  necessitate  the  ex- 
penditure of   about  $2,000. 

The  city  council  of  Fergus  Falls,  N.  Dak., 
has  authorized  the  engagement  of  L.  P.  Wolff, 
engineer  of  St.  Paul,  Minn.,  to  look  over  the 
proposition  of  repairing  the  dam  which  was 
destroyed  a  year  ago. 

The  city  council  of  Carrington,  N.  Dak.,  by 
a  unanimous  vote  voted  to  accept  the  plans 
and  specifications  furnished  by  L.  P.  Wolff 
of  St.  Paul,  Minn.,  for  a  system  of  sewerage 
disposal. 

The  office  force  of  the  city  engineering  de- 
partment of  the  city  of  Grand  Forks,  N.  Dak., 
is  preparing  plans  and  specifications  for  a 
sewer  main  from  Seventh  to  Eighth  Aves.  in 
the  allev  between  Cottonwood  and  Cherry 
Sts. 

R.  B.  Easton  has  the  contract  for  making 
plans  for  the  new  sewer  system  to  be  installed 
in  the  village  of  Bowbells,  N.  Dak. 

Ohio. 

•{•Bids  will  be  received  until  Noon,  August 
29.  by  R.  M.  Cook,  Clerk  of  the  Village  of 
Lakewood,  O.,  for  furnishing  necessary  labor 
and  material  for  the  improvement  of  Hird 
St.  and  Northland  A\e.,  by  constructing  sewer 
therein,  and  Northland  .\ve.  by  installing  i 
water  main. 

The  board  of  control  of  Norwood,  O.,  has 
awarded  contracts  for  street  improvements 
and  water  main  extension.  M.  F.  Quill  of 
Cincinnati  was  awarded  the  contract  for  ex- 
tending the  water  main  on  Montgomery  .A.ve. 
for  $2,447.  George  Murdoch  was  awarded 
the  contract  for  the  improvement  of  five 
streets  at  the  following  figures :  Shannon 
Ave.,  $9,356;  Grove  Ave.,  $1,607:  Be^uden 
Ave.,  $9,599;  Cavagna  Ave.,  $11,303;  Elvin 
Ave..  $10,441. 

The  city  of  West  Carrollton,  O.,  has  voted 
the  issuance  of  bonds  in  the  sum  of  $20,000 
for  the  installation  of  an  electric  light  and 
waterworks  .plant. 

The  village  of  Mt.  Blanchard.  O.,  is  agitat- 
ing the  construction  of  a  waterworks.  It  is 
probable  that  the  council  will  act  favorably 
upon  the  matter. 

The  city  of  Bellefontaine.  O.,  will  probably 
award  the  contract  about  Oct.  25  for  the  con- 
struction of  the  proposed  sewer  system.  Sani- 
tary Engineer  H.  E.  Riggs  of  Toledo,  O.,  has 
recommended  that  the  work  be  awarded  in 
small  jobs. 

Service  Director  D.  M.  .Armstrong  and  City 
Engineer  Kotte  of  Alliance,  O..  have  devised 
plans  for  sewers  at  the  intersection  of  .Arch 
-Ave.,  and  Main  St.  The  proposition  is  to  put 
a  new  storm  sewer  across  Main  St.,  at  .Arch 
.Ave.,  that  will  take  care  of  the  water  from 
the  avenue.  It  is  also  proposed  to  put  be- 
neath the  storm  sewer,  at  a  depth  of  about 
six  ft.,  a  sanitary  sewer  of  sufficient  size  to 
take  care  of  the  sewage  from  that  section 
of  the  city,  thus  eliminating  the  digging  of 
two  trenches. 

W.  H.  Ralston  of  Mt.  Vernon.  O..  has  been 
awarded  a  contract  for  the  construction  of  the 
sewage  purification  plant  for  the  Pennsylvania 
reform  school  at  Morganza.  Pa.,  for  $9,500. 

The  service  director  of  Zanesville,  C,  has 
awarded   a   contract  to  J.   E.   Brown   for  the 
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installation  of  a  storm  and  sanitary  sewer  in 
Galigiier  and  Eastman  Sts.,  from  Cochran 
alley  to  Blocksom  St.,  for  $l,02fi. 

Oregon. 

The  water  committee  of  Salem,  Ore.,  has 
endorsed  the  plan  for  the  purchase  by  the 
city  of  the  Salem  Water  Co.'s  plant.  Dr.  \V. 
B.  Morse  is  interested. 

The  city  of  Eugene,  Ore.,  has  sold  bonds 
in  the  amount  of  $60,000  for  the  erection  of 
a  filtration  plant  at  the  local  waterworks  and 
for  the  extension  of  the  mains. 

Pennsylvania. 

•^Bids  will  be  received  until  Noon,  October 
1,  by  Clerk  of  the  Borough  of  West  View, 
Pa.,  for  the  construction  of  main  sewers  and 
a  disposal  plant.  Trimble  &  Miller,  Pittsburg. 
Pa.,  are  Engineers. 

•J«Bids  will  be  received  until  about  Sept.  1 
by  the  Smithton  Electric  Light  &  Water  Co., 
Smithton,  Pa.,  for  water  works  improvements 
estimated  by  John  Hengsteller,  Scottdale,  En- 
gineer, to  cost  $10,000. 

^•Borough  of  West  View,  Allegheny  Coun- 
ty, Pa.,  will  receive  bids  until  Noon,  October 
1,  for  the  construction  of  main  sewers  and 
disposal  plant.  H.  L.  Donaldson  is  Secre- 
tary of  the  borough.  Trimble  &  Miller,  Fourth 
Ave..    Pittsburg,    Pa.,   are   Engineers. 

.\uthority  to  establish  a  municipal  water 
plant  has  been  received  by  Bristol,  Pa.,  from 
the  State  Board  of  Health,,  but  the  borough 
will  again  try  to  buy  the  existing  plant  be- 
fore acting  finally. 

Frank  Bongardner  of  Harrisburg,  Pa.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  the  Riverton  Consolidated  Water  Co.'s 
new  filter  plant  at  Carlisle,  Pa.  The  new  plant 
will  be  erected  on  the  site  of  the  old  Rose 
mill  along  the  Yellow  Breeches  creek.  The 
buildings  will  be  of  concrete  and  the  ma- 
chinery of  the  latest  type. 

The  city  council  of  Lancaster,  Pa.,  has  au- 
thorized the  issuing  of  $7.5,000  bonds  to  im- 
prove the  water  system. 

J.  H.  Stitzer  of  Philadelphia,  Pa.,  has  been 
awarded  the  contract  by  the  American  Vis- 
cose Co.,  at  Marcus  Hook,  Pa.,  for  the  con- 
struction of  a  catch  basin  and  reservoir  at 
its  silk  plant.  The  reservoir  will  have  a  ca- 
pacity of  7.50,000-gals,  of  water.  More  than 
10.000  cu.  }'ds.  of  earth  will  be  removed. 

The  city  council  of  South  Fork,  Pa.,  has 
awarded  a  contract  to  W.  T.  Burkett  of  that 
city  for  the  building  of  the  addition  to  the 
sewer  system  for  $.5,3.3.5.  The  contract  for 
furnishing  pipe  for  the  work  was  awarded 
to  John  W.  Walters  of  Johnstown,  Pa.,  for 
$l,4iiii.  O.  P.  Thomas  of  Johnstown,  Pa.,  is 
the  engineer. 

Dr.  Samuel  G.  Dixon,  State  Health  Com- 
missioner, has  informed  the  officials  of  Derry, 
Pa.,  that  the  new  sanitary  sew-er  and  dis 
posal  plant,  installed  a  year  or  so  ago  at  a 
cost  of  $75,000,  is  inadequate  and  unsatisfac- 
tory. Dr.  Dixon  has  been  asked  to  send  a 
representative  from  his  office  to  make  a  de- 
tailed and  exhaustive  examination  of  the  sys- 
tem an<l  disposal  plant. 

The  city  council  of  the  borough  of  West 
Chester,  Pa.,  has  decided  to  proceed  in  the 
matter  of  giving  the  place  a  sewerage  sys- 
tem, without  asking  the  voters  to  give  their 
consent  to  their  borrowing  money  for  the 
purpose.  The  plan  is  to  build  an  outfall  sys- 
tem by  which  connections  may  lie  made  with 
the  sewers  now  in  service,  and  with  the  nec- 
essary mains  and  disposal  plants.  The  svs- 
tem,  it  is  estimated,  will  cost  $40,000.  The 
borough  will  employ  an  engineer  to  furnish 
the  necessary  plans  and  select  a  suitable  loca- 
tion  for  the   plant. 

Fabrizio  D'Andrca  has  been  awarded  the 
contract  for  the  construction  of  the  10th  ward 
sewer  in  Scranton,  Pa.,  for  $:'!.oO  per  lin.  ft. 
The  sewer  will  be  rifiin  lin.  ft.  long  and  will 
empty  into  the  Dunmore  sewer. 

An  ordinance  has  been  introduced  in  the 
city  council  of  Erie,  Pa.,  providing  for  the 
issuance  of  bonds  in  the  sum  of  $10..500  for 
the  construction  of  a  storm  water  drainage 
sewer  svstem  in  the  Si.xth  ward. 

W.  T.  Burkett  of  South  Altoona,  Pa.,  has 
been   awarded,  a   contract    for   laying   an   ex- 


tensive   addition    to    the    sewage    system    of 
South  Fork  for  $5,3.35. 

The  borough  council  of  Mechanicsburg,  Pa., 
has  aw-arded  the  contract  for  terra  cotta  and 
cast  iron  sewer  pipe  for  Main  and  Washing- 
ton  Sts.,  to  Hauck  Bros.,  the  lowest  bidders. 

South  Dakota. 

The  voters  of  Willow  Lakes,  S.  Dak.,  at  a 
recent  special  election  decided  against  bond- 
ing the  town  in  the  suin  of  $9,500  for  the  con- 
struction of. a  sewerage  system. 

The  state  commissioner  of  school  and  public 
lands  has  given  his  olficial  consent  for  the 
inirchase  of  the  waterworks  bonds  recently 
issued  by  the  town  of  Gettysburg,  S.  Dak. 
The  work  of  installing  the  system  will  be- 
gin at  once. 

Myrmo  Bros,  of  Sioux  Falls,  S.  Dak.,  have 
been  awarded  a  contract  in  Canton.  S.  Dak., 
for  the  construction  of  four  blocks  of  sewers 
at  50  cts.  per  lin.  ft.  and  $33  for  each  manhole. 
Bids  were  opened  Aug.  16. 

Tennessee. 

The  plans  and  specifications  for  a  system  of 
sanitary  sewerage  for  Union  City,  Tenn.,  have 
been  adopted  by  the  city  council,  and  the  con- 
tract awarded  to  Sullivan  &  Long,  of  Besse- 
mer, Ala.  The  contract  amounted  to  $28,484. 
The  work  is  to  be  done  in  installments,  and 
the  first  installment  to  be  done  the  present 
year  will  amount  to  $12,500.  This  will  in- 
clude a  septic  tank.  The  system  includes  all 
the  flush  tanks,  manholes,  and  drop  manholes. 

Texas. 

The  Texas  Co.,  Beaumont,  Tex.,  w'ill  at 
once  build  an  8-in.  pipe  line  to  run  direct  from 
Shreveport  to  the  Texas  refinery  at  Port 
.■\rthur. 

W.  E.  McCorquodale,  of  Orange,  Tex.,  has 
been  awarded  the  contract  for  the  extension 
of  the  sewer  on  Main  St.,  north  on  Fourth 
St.,   in  that  city. 

The  city  .of  Galveston,  Tex.,  will  connect 
the  city  sewer  with  that  of  the  United  States 
government  at  Fort  Crockett.  City  Engineer 
Dickey  has  submitted  an  estimate  to  the  city 
council  for  the  connection  with  the  govern- 
ment sewer,  being  $8,63fi.  Authority  was  giv- 
en the  commissioner  of  waterworks  and  sew- 
erage to  advertise  for  bids  for  the  work. 

Utah. 

A  pipe  line  franchise  for  Salt  Lake  countv 
was  granted  to  the  Riverton  Pipe  Line  Co., 
of  Salt  Lake  City,  Utah,  by  the  board  of 
county  commissioners.  The  company  has  pur- 
chased the  rights  and  pipes  from  the  mouth 
of  Bear  canyon,  near  Draper,  and  proposes 
to  extend  a  water  system  through  various 
hi.ehways  in  that  part  of  the  county. 

The  city  council  of  Murray,  L'tah,  has  en- 
gaged Joseph  Ulmer  as  city  engineer,  and  it 
is  said  that  the  work  of  further  platting  the 
city  and  installing  a  sewer  system  will  be 
pushed  rapidly.  The  engineer  will  also  have 
charge  of  the  work  of  installing  the  new  "ine 
line  from  Big  Cottonwood  canvon.  Contracts 
for  the  installation  of  the  sewer  system  have 
been  awarded. 

Washington. 

The  committee  appointed  to  investigate  the 
feasibility  of  constructing  a  joint  water  sun- 
ply  system  for  Hoquiam  and  Aberdeen.  Wash., 
has  reported  in  favor  of  the  plan.  Engineers 
of  both  cities  were  instructed  to  get  all  pos- 
sible data.  The  proposed  improvement  will 
cost  $1,000,000. 

The  city  council  of  Ellensbursr.  Wash.,  has 

■   decided   to  proceed  with   the  luiilding  of   the 

southeast   sewer  system  at   a  cost  of  $12.1)00. 

The  cost  of  the  main  sewer  is  $13,325.     The 

council  will  build  the  northwest  sewer. 

The  city  engineer  of  Olympia.  Wash.,  lias 
estimated  the  cost  of  constructing  the  sewer 
in  the  Fifth  ward,  for  which  a  resolution  was 
introduced  in  the  city  council,  at  $18,000.  The 
new  sewer  will  commence  at  the  intersection 
of  Lhiion  and  Franklin  Sts.,  and  will  follow 
the  center  of  Franklin  St.  south  to  the  inter- 
section of  24th  and  Franklin  Sts.,  thence  west 
on  24th  St.  to  the  intersection  of  24th  and 
Washin.gton  Sts..  thence  south  to  the  citv 
limits. 


The  contract  for  laying  a  sewer  in  the 
West  End  of  Tacoma,  Wash.,  has  been 
awarded  by  the  commissioner  of  public  works, 
to  Joseph  Water  &  Co.,  for  $.58,500.  The  main 
line  of  the  trunk  sewer  will  begin  on  State 
St.  in  the  vicinity  of  the  ball  park  and  run 
to  North  15th  St. 

Anton  Warter  has  been  awarded  a  contract 
by  the  commissioner  of  public  works  of  Ta- 
coma, Wash.,  for  the  construction  of  cement 
sidewalks  in  the  district  which  comprises  the 
following  streets  for  $8,842:  Baltimore  St., 
from  North  39th  to  40th:  Bennett  St.,  from 
North  39th  to  North  4Gth  St. :  North  39th  St. 
from  the  west  line  of  Home  Place  addition  to 
Shirley  St. ;  Orchard  St.  from  North  39th  St. 
west  of  Orchard  St.  to  39th  St.  east  of  Or- 
chard :  North  42d  St.  from  Bennett  St.  south 
of  North  42d  St.  to  Bennett  St.  north  of 
North  42d  St. 

Wisconsin. 

4»City  Council  of  Algoma,  Wis.,  will  re- 
ceive bids  until  Sept.  1,  for  the  construction 
of  a  vitrified  nipe  sewer  estimated  to  cost 
$4,000.    W.  Neseman,  Jr.,  is  City  Clerk. 

H|«Bids  will  be  received  until  6  p.  m.,  August 
29  for  furnishing  all  materials  and  doing 
necessarv  work  for  the  construction  of  2,828 
ft.  of  10  in.  and  1,825  ft.  of  12-in.  pipe  sewer 
including  13  manholes.  Jeff.  Woodnorth  is 
Clerk  of  Waupaca,  \\'is. 

The  city  of  Oshkosh,  Wis.,  will  vote  on  the 
proposition  of  purchasing  the  water  plant  in 
the  near  future.  The  city  council  has  adopt- 
ed a  resolution  providing  for  a  special  elec- 
tion. 

Bids  were  received  Aug.  17  by  L.  F.  Fish,  city 
clerk  of  West  Allis,  Wis.,  for  the  construction 
and  laving  of  sewers,  manholes,  connections, 
fittings^  etc..  including  the  following  approxi- 
mate quantities:  3,338  ft.  18-in.  pipe,  1,034  ft. 
15-in.  pipe,  4,240  ft.  12-in.  pipe,  9.634  ft.  ln-in. 
pipe,  6,234  ft.  8-in.  pipe  and  about  92  man- 
holes. Said  sewers  are  distributed  in  about 
thirty  different  streets  or  parts  of  streets.  Be- 
tween 4,000  and  5.000  ft.  of  the  above  sewer 
work  is  to  be  let  in  the  contract  and  the  re- 
mainder in  a  separate  contract.  All  bids  were 
rejected.     The  work  will  be  readvertised. 

Wyoming. 

The  citv  of  Worland,  Wyo.,  has  sold  bonds 
in  the  sum  of  $40,000  for  the  construction  of 
a  waterworks  system.  Work  on  the  system 
will  be  commenced  at  once. 

Canada. 

•J-Bids  will  be  received  by  S.  Somerville, 
City  Treasurer,  Vernon,  B.  C,  until  August 
29,  for  the  purchase  of  the  following  deben- 
tures :  For  water  works  extensions,  $10,000, 
25  years,  5  per  cent,  payable  half  yearly:  for 
local  improvement  cement  walks,  $8,000,  15 
years,  5  per  cent,  payable  half  yearly ;  for 
Seventh  street  improvement.  $4,500,  20  years, 

5  per  cent,  payable  half  yearly ;  for  sewer  ex- 
tensions, $3,500,  25  years,  .5  per  cent,  payable 
half  yearly. 

^iBids  will  be  received  until  8  p.  m.,  August 
24,  by  T.  J.  Blain,  town  clerk,  Brampton,  Out., 
for  the  construction  of  6,0(iO  lin.  ft.  of  con- 
crete walk,  extension  of  sewer  system,  includ- 
ing l,-500  ft.  of  10-in.  sewer  and  4,000  ft.  of  8- 
in.  sewer.    W.  M.  Treadgold  is  town  engineer. 

•JiAs  only  one  tender  was  received  by  Barber 

6  Young.  York  township  engineers,  57  Ade- 
laide St..  East  Toronto.  Can.,  for  the  construc- 
tion of  the  vitrified  pipe  sewer  on  Spadina 
Road  northerly  from  the  limits  and  592  ft.  of 
vitrified  pipe  sewer  on  Walmer  Road  northerly 
from  the  city  limits,  the  work  will  be  readver- 
tised for  August  29. 

^•Bids  will  be   received  until   September  8, 
bv     President     University    of     Saskatchewan,       M 
Saskatoon,  Sask.,  for  all  works  in  connection       ■ 
with    sanitary   and    storm   sewer   and    sewaee        ^ 
disposal  works  for  the  buildings  and  grounds 
of  the  university. 

•J"Board  of  commissioners  city  of  Montreal 
will  receive  bids  at  the  city  hall,  until  Sept. 
14,  for  the  work  to  be  done  in  the  construc- 
tion of  new  intakes  in  the  River  St.  Lawrence 
at  the  entrance  of  the  Aqueduct.  The  works 
consist    in   tl-.e    furnishing   and    laying   in    the 


Items  marked  thus  •}•  indicate  work  now  open  for  bids. 


^T^UglirM     ^^.     l\Jl\J. 


^Cj   l\    \JI   1.   1\    Cj   £2^    £\    X    l\    ^<J  -   K^   KJ    i\     ±     JC\rV\^     ±     IINU 


4/ 


bed  of  the  river,  of  about  '3,2m  feet  of  steel 
pipe,  (i  feet  in  diameter ;  the  construction  of 
a  concrete  intake  pier  l,2n(.i  feet  from  shore, 
as  well  as  other  accessories,  and  all  the  dredg- 
ing and  excavating  required  in  the  execution 
of  these  works:  all  according  to  specifications, 
plans  and  profiles,  which  nia.v  be  examined 
or  obtained,  at  the  office  of  the  superintendent 
of  water  works,  city  hall,  Montreal. 

The  city  engineer  of  Toronto,  Can.,  has 
recommended  that  a  5  ft.  circular  iiricK 
sewer  be  constructed  on  Bloor  St.  from  Clen- 
denan  .\ve.  to  connect  with  the  proposed  main 
sewer  for  the  southern  portion  of  Toronto 
Junction  near  the  corner  of  Bloor  and  Keele 


Sts.  This  sewer  would  drain  the  district 
bounded  by  Bloor  St.,  High  Park  Ave.,  An- 
nette  St.,  and  the  Western  city  limits. 

Plans  have  been  oresented  to  the  board  of 
control  of  Montreal,  Que.,  for  the  new  water 
intake  which  is  to  be  extended  out  into  the 
middle  of  the  St.  Lawrence  river. 

The  city  engineer  of  Toronto,  Can.,'  has 
recommended  the  construction  of  a  main 
sewer  for  the  purpose  of  draining  the  south- 
ern portion  of  Toronto  Junction.  The  sewer 
will  run  from  Bloor  St.  south  on  Keele  St. 
to  Geoffrey  St.,  east  on  Geoffrey  St.,  to  the 
rear  of  the  lots  fronting  on  Keele  St.,  through 
private   property  to   Westminster   Ave. :    east 


on  Westminster  Ave.  to  Indian  road;  south 
on  Indian  road  to  Wright  Ave. ;  east  on 
Wright  .\ve.  to  Glendale  Ave. ;  south  on  Glen- 
dale  Ave.  to  a  point  3UU  ft.  south  of  the  north. 
St.  line  of  Wright  .^ve. ;  thence  easterly 
through  private  property  to  Sunnysidc  Ave. ; 
south  on  Sunnyside  to  Queen  and  along 
Queen  to  intersection  of  King  St.  The  sewer 
is  a  3  ft.  circular,  constructed  of  either 
brick  or  concrete. 

P.  Kilkinny  of  Moose  Jaw,  Saskatchewan, 
has  been  awarded  a  contract  by  that  city  for 
the  construction  of  a  cast  iron  water  main, 
:i.2S(i  ft.  of  ti-in.  and  Tiki  lin.  ft.  of  I'.'-in.,  for 
$13.!l7.').     Bids  were  cpened  Aug.  15. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

The  commissioners'  court,  in  session  at  Hef- 
lin,  Ala.,  is  considering  the  opening  of  a  new 
road  out  from  Heflin  to  the  Tallapoosa  River, 
and  the  building  of  a  bridge  two  miles  above 
the  old  Ross  bridge,  which  would  give  a  near 
route  for  South  Cleburne. 

The  commissioners  of  Morgan  comity,  Ala., 
at  Decatur  have  awarded  contracts  for  grad- 
ing, draining  and  macadamizing  of  approxi- 
mately li.i  miles  of  county  road  as  follows : 
Goodrich  &  Crinklev.  JCew  Decator,  Ala.,  for 
$18,80P,  for  five  miles:  A.  G.  Patterson,  Falk- 
ville,  Ala.,  for  $4,965,  for  one-half  mile.  The 
work  includes  grading,  draining  and  macad- 
amizing the  Decatur  Danville  road  from  De- 
cator to  top  of  mountain,  three  miles :  Falk- 
ville  road  west  from  Cedar  Plains  to  McKin- 
ley  church,  7  miles.  The  prices  are,  earth 
excavation  $.25  per  cu.  yd. ;  macadam,  $1.75 
per  cu.  yd. ;  rock  culverts  (dry)  $4.50  per 
yd. :  concrete  $8  per  yd.  Bids  were  opened 
Aug.  9.  R.  P.  Boyd,  New  Decator,  Ala.,  coun- 
ty engineer. 

Arizona. 

Dr.  Schnabel,  E.  T.  Wright.  Frederick  Lyne, 
O.  T.  Wade,  Thomas  Q.  Bullock,  and  other 
ranchers  and  settlers  in  the  Rillito  Valley,  Tuc- 
son, Ariz.,  are  taking  subscriptions  to  ex- 
tend the  Speedway  across  the  Pantano,  past 
the  Magnetic  observatory  and  into  the  Tanque 
Verde  valley. 

California. 

•{•Bids  will  be  received  until  S  p.  m.,  August 
29,  by  City  Council.  Richmond.  Cal..  for  ma- 
cadamizing with  oiled  macadam,  Ohio  St., 
from  the  easterly  line  of  First  St.,  to  the 
westerly  line  of  lOth  St.  The  work  includes 
concrete  curb  and  gutters  and  other  improve- 
ments.    I.  R.  Vaughn  is  Citv  Clerk. 

if  Board  of  Public  Works,  Oakland,  Calif., 
will  receive  bids  until  11  a.  m.,  Sept.  7,  for 
furnishing  the  necessary  labor  and  materials 
for  the  improvement  of  northern  side  of  12th 
St.,  between  Fallon  and  Lake  Shore  Boulevard. 
\A'alter  Fawcctt  is  Secretary. 

•|«Park  Commission  of  Oakland,  Cal.,  will 
receive  bids  until  2  p.  m.,  Sept.  8,  for  furnish- 
ing labor  and  materials  for  the  construction 
of  an  asphalt  roadway  in  Lakeside  Park.  H.  F. 
Vogt  is  Secretary  of  the  Commission. 

In  the  matter  of  the  petition  of  .■\.  C.  Shaw 
for  the  construction  of  a  road  in  the  Barstow 
colon}-,  the  supervisors  at  Fresno.  Cal.,  ap- 
pointed J.  B.  Henderson  and  W.  J.  Hutchinson 
as  viewers. 

The  railroad  company  in  Roseville,  Cal.,  has 
announced  its  intention  of  opening  up  a  street 
from  Lincoln  St.,  to  the  new  depot  at  once. 
When  that  street  is  opened  it  is  probable  that 
those  interested  will  take  up  the  proposition  of 
extending  Main  St,  through  to  the  depot  on 
the  north  side. 

The  board  of  supervisors  at  Sacramento, 
Cal.,  have  accepted  the  bid  of  A.  McDonald 
to  permanently  improve  the  12th  St.  road 
from  the  city  limits  to  the  American  river 
bridge,  for  $.3,466.  The  roadway  will  be  of 
oiled  macadam  and  the  strip  from  the  city 
to  the  bridge  is  about  a  mile  and  a  half  long. 


The  board  also  passed  an  order  declaring  the 
Glann    road,    near    Gait,    a    public    highway. 

The  supervisors  of  Napa  County,  at  Napa, 
Cal.,  have  awarded  a  contract  to  Aloyer  Bros., 
for  road  work  in  Brown's  Valley,  three  miles 
west  of  Napa.  The  contract  price  is  $5,290, 
and  the  contractors  are  required  to  macadam- 
ize one  and  one-half  miles  of  road  to  a  width 
of  16  ft. 

Colorado. 

The  state  highway  commission  of  Colorado 
has  apportioned  $1,000  to  Chafifee  county  for 
improvement  of  roads. 

The  contract  for  construction  of  three  miles 
of  road  connecting  Fort  Collins,  Colo.,  and 
Estes  park,  was  awarded  by  the  county  com- 
missioners to  Charles  Baker,  for  $3,79u.  "The 
road  connects  the  Masonville  road,  southwest 
of  Fort  Collins,  through  Alissouri  canon,  over 
the  Green  Ridge  glade  to  the  Thompson  river, 
thence  up  the  little  canon  to  the  Estes  park 
road. 

Otero  County  Commissioners,  La  Junta, 
Colo.,  have  decided  to  improve  the  county  road 
between  Fowler  and  Rocky  Ford  and  re- 
cently made  a  trip  to  Pueblo  in  the  interest  of 
supplies  necessary  for  the  improvement. 

Connecticut. 

New  Britain.  Conn.,  has  awarded  a  con- 
tract to  Warren  Bros.  Co..  for  paving  railroad 
area  on  Main  St.,  aggregating  4,150  sq.  yds. 
of  bitulithic. 

Dela'ware. 

^Bids  will  be  received  by  Constructing 
Quartermaster,  Fort  DuPont.  Delaware  City, 
Del.,  until  11  a.  m.,  September  12,  for  macad- 
amizing a  section  of  Port  Penn  Road,  adjacent 
to  Fort  Dupont,  Del.    . 

The  following  bids  were  received  on  Aug. 
10  by  Levy  Court  Commissioner  Daniel 
Thompson,  Wilmington,  Del.,  for  the  con- 
struction of  five  stretches  of  road :  Telegraph 
Road,  from  Newark  to  Maryland  line,  1.6 
.miles.  Juniata  Paving  Co..  of  Philadelphia, 
trap  rock.  $14,202;  limestone,  $16,067.  Hor- 
rigan  Contracting  Co..  Wilmington,  granite, 
$13,957.67 ;  trap  rock,  513,800 ;  dyer  stone.  $14,- 
598 :  limestone,  $14,201 :  awarded  contract  on 
dv-er  trap  rock  for  $14,598.  B.  F.  Wickersham, 
of  Kennett  Square,  granite,  $16,600.  J.  E. 
Francis,  Berks  county.  Pa.,  granite.  $18,236; 
limestone.  $18,847.  John  A.  Clark.  Wilming- 
ton, locksley  stone,  $13,860:  granite.  $14,230; 
granite,  $14,410;  trap  rock,  $14,960:  limestone, 
$15,330.  George  M.  Freck,  Philadelphia,  trap 
rock,  $15,248.20;  limestone,  $15,248.  _  State 
road  between  Hare's  Corner  and  Tybout's  Cor- 
ner, a  distance  of  3.69  miles.  Juniata  Paving 
Co.,  trap  rock,  $36,193;  limestone,  $39,032. 
Stewart  and  Donohoe,  trap  rock,  $42.109 :  gran- 
ite, $41,270:  limestone.  $40,-234.  S.  E.  Francis, 
trap  rock,  $47,750 :  limestone,  $44,553.  Horri- 
gan  Contracting  Co..  granite,  $35,7fil  ;  trap 
rock,  $34,080;  dyer  trap,  $27,600;  lip:estone, 
532,976 ;  awarded  contract  on  dyer  trap  rock 
for  $19,000.  B.  F.  Wickersham,  trap  rock. 
$45,915.  John  A.  Clark,  trap  rock.  $36,600; 
granite,  $:37,800  ;  Schuylkjil,  $.38,400  ;  Birdsboro, 
$39,601.1:  limestone,  $37,i00.  Lancaster  turn- 
pike between  Red  Clay  Creek  and  Hockessin. 
a  distance  of  four  miles.     Corcoran  Construc- 


tion Co.,  West  Chester,  local  stone,  $37,990; 
awarded  contract  on  local  stone  for  $37,990. 
Joseph  F.  Bradley,  Wilmington,  $.38.(!15.  Nel- 
son-Meredith Co.,  Atlantic  City,  $-ja,942.  John 
-A..  Clark,  $54,950.  Horrigan  Contracting  Co., 
$54,936.  Road  from  Delaware  City  to  St. 
Georges,  a  distance  of  2.55  miles.  Juniata 
Paving  Co.,  trap  rock,  $15,640 ;  limestone.  $17,- 
685.  J.  E.  Francis,  granite,  $21,314;  limestone, 
$22,242.  Stewart  and  Donohoe,  Birdsboro 
trap,  $20,138 ;  granite,  S19.422 ;  limestone.  $20,- 
138.  John  A.  Clark,  lockslev  stone.  $16,800; 
granite,  $17,400  ;  Schuylkill,  $17,700  :  trap,  SI8,- 
300;  limestone.  $18,517.  Horrigan  Contracting 
Co.,  granite,  $15,920 ;  trap,  $15,558  ;  dvers  $16,- 
694;  limestone.  $16,850.  B.  F.  Wickersham, 
granite,  $19,900;  limestone,  $23,400.  Joseph 
Anderson,  granite.  $16,600.  Lore  Ave.,  Brandy- 
wine  hundred.  .393  mile.  Horrigan  Contract- 
ing Co.,  granite,  $5,024;  aw-arded  contract  on 
Brandywine  granite  for  $5,025.  B.  F.  Wicker- 
sham, granite,  $6.oOri. 

District  of  Columbia. 

E.  G.  Gummel,  300  Rhode  Island  Ave.,  nw. 
Washington,  D.  C,  has  been  awarded  a  con- 
tract by  the  district  commissioners,  Wash- 
ington, for  grading,  setting  and  resetting  ~urb, 
and  cobble  gutters  at  $.39,  $.27  and  $.37  ,-e- 
spectively.     Bids  were  opened  Aug.  15. 

Florida. 

W.  W.  Hatch  Sons  &  Co.,  Goshen,  Ind., 
have  been  awarded  the  contract  for  construct- 
ing 525,000  sq.  ft.  of  concrete  sidewalks  for 
the  city  of  Pensacola,  Fla.  The  contract  price 
was  9  cts.  per  sq.  ft.  Bids  were  opened  .-Vug.  10. 

Illinois. 

•{•Bids  will  be  received  until  3  p.  m.,  .\ii^ust 
311.  by  the  Cimmissioners  of  Highw^ays  at  the 
office  of  George  A.  James,  Clerk  of  Sycamore. 
111.,  for  the  construction  of  a  road  between 
the  townships  of  Sycamore  and  Cortland  in 
DeKalb  County.  John  Carlstrom  is  Commis- 
sioner. 

•j'Sealed  bids  will  be  received  by  the  Board 
of  Local  Improvements  of  L'pper  Alton,  111., 
until  8  p.  m.,  August  30.  for  the  construction 
of  3,700  sq.  yds.  of  brick  pavement  on  4-in. 
concrete  base  with  cement  grout  filler  and 
2,688  lin.  ft.  of  combined  curb  and  gutter  in 
Averill  Ave.  and  Mills  Ave.  The  cost  of  the 
work  is  estimated  by  the  engineers  as  $8,090. 
B.  B.  Stakemiller,  302  Commercial  Bldg.,  Al- 
ton. 111.,  is  engineer. 

•J-Bids  will  be  received  by  the  Commission- 
ers of  Highways  at  the  office  of  the  Clerk  of 
township  of  O'Fallon.  St.  Clair  County,  Illi- 
nois, until  3  p.  m.,  Sept.  3,  for  the  construction 
of  a  macadam  road. 

The  city  council  of  Dixon.  111.,  has  passed 
ordinances  providing  for  brick  paving  on  the 
north  and  south  sides  of  the  river.  The  pave- 
ment will  be  laid  on  Third  St.,  and  other 
streets  on  the  south  side  of  the  river  at  an 
estimated  cost  of  $36,135,  and  on  Everett  and 
Fellows  Sts.,  and  Palmyra  Ave.,  at  an  esti- 
mated cost  of  $5,798. 

Contracts  for  the  improvement  of  the  fol- 
lowing streets  by  paving  will  soon  be  award- 
ed by  the  board  of  local  improvements  of  Chi- 
cago,  111.:     Milwaukee   .Ave.    from    Kedzie   to 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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Belmont  Ave.;  Lawrence  Ave.  from  Central 
Park  to  Kedzie  Ave.;  Lawrence  ave.  from 
Northwesteri-  Railroad  to  Clark  St. ;  Irving 
Park  Boulevard  from  Ashland  to  Lincoln 
Ave. ;  Belmont  Ave.  from  Sheffield  to  Ash- 
land '  Ave. ;  Belmont  Ave.  from  Halsted  to 
Clark  St. :  Belmont  Ave.  from  Robey  St.  to 
Chicago  River;  Morgan  St.  from  Madison  to 
Washington  St. ;  Crosbv  St.  from  Division  to 
Larrabee  St. ;  Elm  St.  from  Sedg\vick  to  Cros- 
bv St.;  Kingsbiirv  St.  from  Chicago  Ave.  to 
Erie   St. 

Harry  McMullen  has  been  awarded  a  con- 
tract in  Kankakee,  111.,  for  the  paving  of  the 
alley  south  of  Court  St.,  for  one  block,  be- 
tween Schuyler  and  Dearborn  Aves.  with 
brick. 

An  ordinance  has  been  passed  by  the  board 
of  trustees  of  Upper  Alton,  111.,  for  paving 
Brown  St.,  with  brick.  The  estimate  being 
19,615  sq.  vds.  of  brick  pavement.  12,748  lin,  ft. 
of  combined  curb  and  gutter.  The_  estimated 
cost  of  the  improvement  is  $41,935.  Resolu- 
tions have  also  been  passed  by  the  board  of 
local  improvements  for  the  construction  of  28,- 
500  sq.  vds.  of  more  brick  pavement  and  18,- 
700  lin.  "ft.  of  combined  curb  and  gutter  at  an 
estimated  cost  of  $63,325.  B.  B.  Stakemiller, 
Civil   Engineer,  302  Commercial   Bldg..  Alton, 

David  Trunck  of  the  firm  of  Trunck  & 
Dowling  Co..  Freeport,  III.,  has  been  awarded 
a  contract  in  Stockton,  III.,  for  the  paving  of 
the  new  railroad  yards  in  that  city  with  brick. 
The  work  includes  60.000  yds.  of  pavement. 

Department  of  public  works  of  Chicago, 
III.,  has  awarded  a  contract  to  the  American 
Brakeshoe  &  Foundry  Co.,  for  furnishing  and 
delivering  to  the  city  of  Chicago  at  the  wa- 
terworks" shops  South  Ashland  Ave.,  250  tons 
of  hydrants  and  stop  valve  castings  for  $40 
per  ton.     Bids  were  received  Aug.   15. 

The  American  Brakeshoe  &  Foundrv  Co., 
has  been  awarded  a  contract  by  the  depart- 
ment of  public  work  of  Chicago,  111.,  for  fur- 
nishing and  delivering  to  the  various  city  pipe 
yards  cast  iron  valve  basin  and  fire  cistern 
covers  during  the  period  ending  Dec.  31,  1910, 
as  follows:  1.600  complete  covers  (curbs  and 
lids),  200  extra  lids  for  $25.85  per  ton.  Bids 
were   opened   Aug.    15. 

Jas.  A.  Guckley  Co.,  Chamber  of  Com- 
merce, Chicago.  Ill,  has  been  awarded  a  con- 
tract by  the  department  of  public  works  of 
Chicago,  for  furnishing  and  delivering  5,000 
cedar  blocks  for  paving  purposes  at  the  vari- 
ous ward  yards  in  the  city  for  $.87  per  sq.  yd. 
Bids  were  opened  Aug.  10. 

The  board  of  local  improvements  of  Peoria, 
111.,  has  awarded  a  contract  to  Douglas  A. 
Myers,  209  W.  Armstrong  Ave.,  Peoria,  for 
paving  the  roadway  of  Meyer  Ave.  from  the 
intersection  of  Pecan  to  Lincoln  Ave.  with 
brick  pavement  30  ft.  wide.  The  work  in- 
cludes the  following  approximate  quantitits : 
920  cu.  yds.  excavation,  30  lin.  ft.  stone  pro- 
tection {4  in.  X  14  in.),  1,646  lin.  ft.  cinder 
foundation  under  cement  curb  (6  in.  x  12  in.), 
1,646  lin.  ft.  Standard  No.  1  cement  curb, 
2,743  sq.  yds.  concrete  foundation  (5  in.), 
2,743  sq.  yds.  sand  cushion  (2  in.),  2,743  sq. 
yds.  brick  pavement,  2,743  sq.  yds.  sand  filler 
(%  in.).  Work  must  be  completed  by  Octo- 
ber 15th  next.     Bids  were  opened  Aug.  15. 

Indiana. 

The  contract  for  the  paving  of  Governor  .St., 
in  Evansvillc,  Ind..  between  Lincoln  Ave.  and 
Louisiana  St..  with  brick,  will  likely  be  award- 
ed to  the  Bedford  Nugent  Co.,  the  lowest  bid- 
ders. S.  G.  Rickwood  is  president  of  the 
board  of  pulilic  works. 

The  county  commissioners  at  Marion,  Ind.,  . 
have  been  petitioned  for  the  construction  of 
gravel  roads  in  Richland  township  as  fol- 
lows :  Beginning  at  the  southeast  corner  of 
section  15  and  running  to  the  Peru-Converse 
pike,  a  distance  of  over  two  miles,  and  for  a 
road  from  the  northeast  corner  of  section  14 
and  running  to  the  Delphi  gravel  road  or  pike, 
a  distance  of  over  three  miles. 

The  commissioners  of  Brown  county,  Nash- 
ville, Ind.,  have  granted  the  petitioning  citizens 
of  Jackson  township  an  election  for  the  pur- 
pose of  voting  on  the  proposition  of  building 


IT  miles  of  gravel  road  in  that  township.     The 
election  will  probably  be  held  in  December. 

The  contract  for  the  construction  of  the 
gravel  road  in  Center  township,  Hebron,  Ind., 
petitioned  for  by  Dr.  H.  M.  Evans  and  others, 
was  awarded  to  Ackerman  and  Runyon,  by  the 
county  commissioners  for  $11,080.  The  road 
consists  of  three  strips,  totaling  about  three 
miles. 

Dillard  .Artis  has  been  awarded  a  contract  in 
Marion,  Ind.,  for  the  improvement  of  Adams 
St.,  between  First  and  Second  Sts.,  for  $6.87% 
per  lin.   ft.    . 

J.  W.  Sullivan,  Alexandria,  Ind.,  has  been 
awarded  a  contract  by  the  county  commis- 
sioners of  Madison  county  at  Anderson,  Ind., 
for  the  construction  of  a  gravel  road  in  Jack- 
son township  for  $2,225.  Bids  were  opened 
Aug.  16. 

Iowa. 
The  city  council  of  Council  Bluffs,  la.,  has 
under  contemplation  a  new  scheme  for  the 
repaving  of  Broadway  St.  The  plan  provides 
for  the  paving  of  the  street  with  brick,  using 
the  present  block  for  a  permanent  foundation. 
City  Engineer  Samuel  L.  Etnyre  proposes  the 
laying  of  the  present  block  on  its  side  with  a 
slight  space  around  each  block  and  the  filling 
in  of  the  crevices  with  sand. 
Kansas. 
The  board  of  county  commissioners  at  Wich- 
ita. Kan.,  has  let  a  contract  for  a  sand-clay 
road  running  on  Lawrence  Ave.  south  nine 
miles-  to  Salem  township,  to  R.  L.  Bobbitt  & 
Co.,  of  Wichita.  The  contract  being  awarded 
for  $5,330. 

The  Kansas  Bitulithic  Co.  has  been  award- 
ed a  contract  by  the  city  of  Wichita,  Kan.,  for 
the  installation  of  26,2.55  sq.  yds.  of  bitulithic 
pavement  on  Cleveland  Ave. 

The  Kansas  Bitulithic  Co.,  has  been  award- 
ed a  contract  in  Rosedale,  Kan.,  for  the  con- 
struction of  2,620  sq.  yds.  of  bitulithic  pave- 
ment on  Shawnee  St. 

Plans  and  specifications  have  been  complet- 
ed for  sewers  and  sewerage  purification  work 
for  Pleasanton,  Kan.,  at  an  estimated  cost 
of  $40,000,  Bids  will  be  asked  for  in  about 
four  weeks. 

Kentucky. 
Residents  in  Bethlehem  township,  Jefferson- 
ville,    Ky.,    have    voted    in    favor   of   building 
free    grave!    roads.     The    roads    will   be   built 
in  the  near  future. 

Louisiana. 
Bids  opened  Aug.  16  for  constructing  street 
crossings  on  28  streets  in  Crowley,  La.,  hav : 
been  rejected  and  bids  will  be  re-advertised 
for  in  the  near  future.  L.  B.  Baudreaux  is 
city  clerk. 

Massachusetts. 
^Bids  will  be  received  until  noon,  Sep- 
tember 1,  by  superintendent  of  streets,  City 
hall,  Boston,  Mass.,  for  furnishing,  deliver- 
ing and  erecting  two  steam  turbine  driven 
centrifugal  pumps  for  the  Calf  Pasture  pump- 
ing station. 

Maryland. 

Baltimore  County  Roads  Engineer,  H.  G. 
Shirley,  Towson,  Md.,  has  awarded  a  contract 
to  the  David  M.  Andrews  Co.,  of  Baltimore, 
Md.,  for  the  improvement  of  Lawrence  Ave., 
for  $3,392.  The  bid  being:  excavation,  $49; 
24-in.  corrugated  iron  pipe  at  $1.60;  6-in.  ma- 
cadam, $.79  and  8-in.  macadam  at  $.95. 

Michigan. 

Wick  O'Connell  &  Co.,  of  Houghton,  Mich., 
have  been  awarded  a  contract  in  Negaunee, 
Mich.,  for  the  paving  of  a  number  of  streets. 
The  company  expects  to  start  work  immediate- 

ly. 

The  lona-Belleview  Road  association  has 
been  formed  at  lona,  Mich.,  to  build  six  miles 
of  road  from  lona  to  Trenayn.  The  amount 
available  at  present  for  the  work  is  $6,000,  and 
the  average  cost  per  mile  of  the  road  is  $1,- 
500. 

H.  D.  Conway  has  submitted  the  lowest  bid 
to  the  board  of  public  works  of  Jackson, 
Mich.,  for  the  Liberty,  Water  and  Milwaukee 
St.    paving    work,    aggregating    $31,196.     The 


amount  of  work  included  is  as  follows:  Water 
St  711,100  sq.  yds.;  Liberty  St.,  62,610  sq. 
yds. ;  Milwaukee  St.,  32,290  sq.  yds.  The  bid 
also  included  curbing,  excavation  and  retainer. 

Minnesota. 

Two  blocks  of  Third  St.,  in  Bemidji,  Minn., 
wil  be  paved  at  once,  preliminary  to  paving 
operations  throughout  the  entire  business  dis- 
trict.    Cement  will  be  used. 

E.  A.  Dahl  has  been  awarded  a  contract  in 
Nashauak,  Minn.,  for  the  paving  of  Central 
Ave.,  for  $7,935. 

Mississippi. 
^The  Qiancery  Clerk,  J.  D.  Laughlin  of 
Warren  county,  Vicksburg,  Miss.,  will  receive 
bids  until  noon,  September  5,  for  grading  and 
widening  the  Whitaker  Hill  on  Baldwins  Fer- 
ry Road. 

Missouri. 
The  county  court  of  Buchanan  County,  in 
session  at  St.  Joseph,  Mo.,  proposes  to  build 
a  new  road  north  of  Saxton,  four  to  five  miles 
in  length,  tapping  a  district  that  has  only  a 
roundabout  way  of  reaching  St.  Joseph.  The 
road  will  be  known  as  the  Ben  Grimes  road. 
Wyandotte  County,  Mo.,  this  year  will  spend 
about  $8,000  caring  for  its  rock  roads.  This 
does  not  include  the  expense  of  oiling.  Three 
thousand  dollars  is  to  be  expended  in  Shawnee 
township,  $3,000  in  Wyandotte  township  and 
$2,000  in  Quinardo  township.  The  money  is 
to  be  used  in  ditching,  cleaning  and  repairing 
the   roads. 

The  county  court  in  session  at  Kansas  City, 
Mo.,  has  awarded  a  contract  to  Colyer  Bros., 
for  six  miles  of  macadam  road  between  Lev- 
asv  and  Oak  Grove,  Mo.,  for  $37,182. 

Notwithstanding  that  the  street  department 
is  having  trouble  getting  contracts  completed 
before   the   close  of   the  fiscal   year,    another 
lot    of    contracts    were    let    last    Tuesday   by 
the     Board     of  Public    Improvements    of  St. 
Louis      for      brick,      wood     block,      macadam 
and     telford     treatment.     The     asphah     con- 
tracts    were     held     up     temporarily,     because 
the     contractors     alreay     have     all  the     work 
the"     can     do     in     this     line.      The     follow- 
ing    contracts     were     awarded ;     Pacific     av- 
enue   between    Chouteau    avenue    and    Papin 
street,   Hiram  Lloyd   Building  and   Construc- 
tions  Company,  brick,  $1,569.78;   Arsenal   be- 
tween Kins'shighway  and  Woods  street,  Webb- 
Kunze   Const.    Co.,   brick,   $.37,183.80;    Minne- 
sota between  Meramec  and  Gasconade  streets, 
Ruecking  Const.   Co.,  brick,  $8,862.52;  Twen- 
ty-first between   Bremen  avenue  and   Penrose 
street,  Daniel   Murphy,  brick,  $12,789.74;   Mc- 
Ree   between    Spring   and   Tower    Grove   av- 
enues, Fruin-Bambrick  Const.  Co.,  brick,  $87,- 
186.30;    Lemp   between     Utah   and   Wyoming 
streets,  Ruecking  Const.  Co.,  brick,  $6,168.80 ; 
Twenty-first    between    Branch    and    Salisburv 
streets,  Daniel  Murphy,  brick,  $10,359.02 ;  Bul- 
wer  avenue  between   Grand  and  Prairie  ave- 
nues,  Daniel   Murphy,   brick,  $10,456.25;  Vic- 
toria avenue  between  Billion  and  Tamm,  Hi- 
ram Lloyd  Building  and  Const.  Co.,  brick,  $13,- 
685.38  ;  Crittenden  between  Nebraska  and  Penn- 
sylvania  avenues,   Fruin-Bambrick  Const.   Co., 
brick,  $1,732.90;  Duncan  avenue  between  Boyle 
and  Newstead,  running  south  of  Duncan  ave- 
nue, Fruin-Bambrick  Const.  Co.,  brick,  $8,995; 
.Maska   avenue,   between   Itaska   and   Osceola, 
Ruecking  Const.  Co.,  brick,  $15,778;  Camptoii, 
between    Winnebago    and    Miami    streets,    'j. 
Eyermann  &  Bro.,  brick,  $5,905.28;  Bertha  be- 
tween   Hodiamont   and    Western    City    limits, 
except  right  of  way  of  United  Railways  Co., 
Heman    Const.    Co.,    brick,    $2,839.82;    Tdaho 
avenue,  between   Bates  and  Itaska  streets,  G. 
Eyermann   &   Bro.,   brick,   $27,282.68;   Juniata 
street,  between  Ohio  and  Gravois  avenues,  Hi- 
ram   Lloyd    Building    and    Const    Co.,    brick, 
$19,-526.20 ;  Alabama  avenue  between  Fillmore 
and  Bates  streets,  Hiram  Lloyd  Building  and 
Const    Co.,     brick,      $9,724.50;     Twenty-third 
street  between  Hebert  and  Palm  streets,  Dan- 
iel Murphy,  brick,  $2,798.99;  Maiden  Lane,  be- 
tween  Twentv-fifth     and     Jefferson     avenue, 
Daniel    Murphy,     brick,     $5,198.35;     Natural 
Bridge     between    Spring   and      Fair   avenues, 
Furin-Colnen  Const.  Co.,  brick,  $27,412.80  ■  St. 
Louis,  between  Union  boulevard  and  Belt  a/- 
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enue,  Hiram  Lloyd  Building  &  Const.  Co., 
brick,  $10,7.J4.!l(i ;  Greer  from  Union  boulevard 
westwardly  about  4i9  feet,  Bambrick  Bros., 
Const.  Co.,  brick,  $4,243.86;  Minnesota  be- 
tween Osage  and  Keokuk  streets,  G.  Eyer- 
mann  &  Bro.,  brick,  $6,705.96 ;  Natural  Bridge 
from  Grand  to  Spring  avenues,  Fruin-Col- 
nen  Const.  Co..  brick,  $4,172.70 ;  Glasgow  from 
Cass  to  St.  Louis  avenues,  Harry  F.  Heman, 
$17,952.95 :  Twentieth  from  Washington  to 
O'Fallon.  Jas.  E.  Perkinson,  brick,  $24,890.40; 
Twentieth  from  O'Fallon  to  Cass  avenue, 
Wm.  H.  Redemeyer,  $9,059.08;  Twentieth 
from  Cass  to  Branch  street,  Skrainka  Const. 
Co.,  brick,  $52,255.90 ;  Twentieth  from  Branch 
to  Salisbury  streets,  Wm.  H.  Redemeyer 
brick,  $11,258.90;  Arsenal  between  Morgan 
Ford  and  Kingshighway,  Granite,  Bituminus 
Paving  Co.,  macadam,  $25,294.68 ;  Portis,  be- 
tween Scanlon  and  Arsenal  street,  Granite 
Bituminus  Paving  Co.,  macadam,  $9,512.21 : 
Bent  between  Humphrey  and  Hartford  street. 
Granite  Bituminus  Paving  Co.,  macadam,  $13,- 
505 ;  Semple  between  North  Market  and  St. 
Louis,  Granite  Bituminus  Paving  Co.,  maca- 
dam, $21,272.24  ;  Union  between  St.  Louis  and 
Natural  Bridge,  Granite  Bituminus  Pavin.g 
Co.,  macadam,  $27,650.79 ;  Waldemar  between 
Forest  Park  and  McCausland,  Webb-Kunze 
Const.  Co..  telford,  $3,773.40;  McPherson, 
Kingshighwav,  Union  boulevard,  G.  Eyermann 
&  Bro..  wood  block.  $27,466.43;  Gay  street 
from  Twelfth  to  Thirteenth  street;  G.  Ever- 
mann  &  Bro.,  wood  block,  $2,-388.40;  Twelfth 
from  Franklin  to  Tyler  street,  G.  Eyermann 
&  Bro..  wood  block,  $25,437.74 ;  Twelfth  from 
Tyler  to  Hebert  street.  Granite  Bituminous 
Paving  Co.,  wood  block,  $31,168.40. 

Montana. 

County  Surveyor  Merrifield  at  Chinook. 
Mont.,  has  laid  out  and  surveyed  a  county 
road  on  the  north  side  of  the  Milk  River  and 
the  Great  Northern  track  from  Havre  to 
Chinook.  The  road  will  run  as  near  the  foot- 
hills as  far  as  practicable. 

Nebraska. 

The  city  council  of  Hastings.  Neb.,  has  been 
petitioned  for  the  paving  of  Bellevue  Ave., 
from  Second  St.,  to  Fourth  St.  F.  P.  Olm- 
stead  is  interested. 

The  city  council  of  Lincoln,  Neb.,  has  ap- 
proved the  contract  for  the  repaving  in  district 
No.  40.  The  contract  calls  for  5,805  yds.  of 
asphalt  paving  and  4,260  sq.  yds.  of  brick  gut- 
ter. 

Nevada. 

A  petition  is  being  circulated  in  Reno,  Nev., 

by   Deputy   .\ssessor   Martin,  asking  that   the 

county  commissioners  construct  a  road  to  the 

Wedekin    mine    from    the    end   of    Eighth   St. 

_    The  distance  is  only  a  little  over  a  mile. 

P  New  Jersey. 

•{•Committee  of  the  Board  of  Chosen  Free- 
holders, Essex  County,  New  Jersey,  will  re- 
ceive bids  until  10  a.  m.,  September  8.  at  New- 
ark, N.  J.,  for  grading  and  paving  with  Tel- 
ford, Pleasant  \^alley  way,  extending  from 
Bloomfield  Ave.  in  the  Borough  of  Vernoa  to 
Mountain  Ave.,  in  the  town  of  West  Orange, 
a  distance  of  about  4  miles.  Wallace  Oughel- 
tree  is  Director. 

•|«Bids  will  be  received  until  2  p.  m.,  Septem- 
ber 2,  by  Committee  of  Board  of  Bergen 
County  Chosen  Freeholders,  Hackensack, 
N.  J.,  for  the  improvement  of  Essex  St., 
from  Terrace  Ave..  Hackensack,  to  the  Saddle 
road.  Each  bid  must  be  accompanied  by  a 
check  for  $1,000.  E.  T.  Galoway  is  one  of 
the   Committee. 

•{•Board  of  Chosen  Freeholders  of  Middle- 
sex County,  will  receive  bids  at  New  Bruns- 
wick, N.  J.,  until  2  p.  m.,  September  12.  for 
the  construction  of  a  gravel  road  according  to 
plans  and  specifications  on  file  at  the  office  of 
the  County  Collector.  40  Patterson  St..  New 
Brunswick,  N.  J.  The  road  will  begin  in 
Spotswood.  at  the  road  running  from  Spots- 
wood  to  the  Old  Bridge,  and  English- 
town  Road  and  will  extend  southerly  to  the 
road  to  Texas.  N.  J.,  a  distance  of  2.015  miles. 

•{•Bids  will  be  received  by  the  Board  of 
Managers  of  the  New  Jersey  Sanatorium  for 


Tuberculous  Diseases,  until  8  p.  m.,  Sept.  1, 
f  ir  furnishing  all  labor  and  material  for 
the  construction  of  .2  mile  of  road  on 
state  lands  at  Glen  Gardner  as  per  plans  pre- 
pared under  the  supervision  of  the  State  Road 
Department.  Plans  and  specifications  are  on 
file  at  the  office  of  Dr.  S.  B.  English,  Glen 
Gardner,  N.  J. 

The  Standard  Bithulithic  Co.,  has  been 
awarded  a  contract  in  Bayonne.  N.  J.,  for  pav- 
ing on  Prospect  .\ve.,  amounting  to  16,1.50  sq. 
yds. 

The  county  board  of  freeholders  at  Camden, 
N.  J.,  awarded  a  contract  to  E.  C.  Humph- 
reys of  Hackensack,  N.  J.,  for  the  construc- 
tion of  an  amesite  road  14  ft.  wide,  85-100 
miles  long,  known  as  Chapel  Ave.,  at  Mer- 
chantsville,  N.  J.,  for  $12,114.  Bids  were 
opened  Aug.   10. 

New  York. 

•{•Clerk  of  the  Village  of  Bronxville,  N.  Y., 
Frank  Dinsniore.  will  receive  bids  until  8 
p.  m.,  Sept.  6.  for  furnishing  the  necessary 
labor  and  material  for  grading  and  paving 
Midland  Ave.,  in  the  said  village  from  the 
boundary  line  of  the  village  of  Tuckahoe  to 
the  boundary  line  of  the  city  of  Mount  Ver- 
non. Chambers  &  Hone,  No.  1  Liberty  St., 
New   York   City,   are   Engineers. 

A  proposition  is  likely  to  be  presented  to 
the  city  council  of  Lestershire,  N.  Y.,  which 
provides  for  the  bonding  of  the  city  in  the 
amount  of  $30,000  for  the  paving  of  Main  St. 

The  New  York  State  Roads  Commission  at 
Albany.  N.  Y..  has  awarded  a  contract  to 
Warren  Bros.  Co.,  for  paving  Main  St.,  in  the 
village  of  Herkimer,  N.  Y..  with  bithulithic 
pavement,  amounting  to  11,451  sq.  yds. 

The  board  of  public  works  of  Troy,  N.  Y., 
has  awarded  the  contract  for  paving  Broad- 
way from  loth  to  19th  St.,  to  Michael  W. 
Nolan  of  Watervliet,  N.  Y.  The  contract 
prices  were  as  follows:  Paving.  $3.19  per  yd.; 
curbing,  $.89  per  ft. ;  catchbasins,  $60  each. 

A.  D.  Osborne  has  been  awarded  a  contract 
in  Binghampton,  N.  Y.,  for  the  resurfacing  of 
Henry  St.,  from  State  to  Chenanga  St..  with 
brick,  for  $1.77  per  sq.  yd. 

The  Brooklyn  Alcatraz  Asphalt  Co.,  407 
Hamilton  Ave.,  Brooklyn,  N.  Y.,  has  been 
awarded  a  contract  for  grading,  etc.,  Parkside 
Ave.,  in  the  borough  of  Brooklyn.  Bids  were 
opened  Aug.  11,  The  contract  was  awarded 
for  $.39,707. 

The  Brooklyn  .\lcatraz  Asphalt  Co.,  407 
Hamilton  Ave..  Brooklyn,  N.  Y.,  has'  been 
awarded  a  contract  by  the  Arsenal  Central 
Park  Board,  New  York  City,  for  paving,  etc., 
traffic  rd.  Ocean  Parkway.  Brooklyn,  for 
$61,259.     Bids  were  opened  Aug.  10. 

North  Dakota. 
•{•Bids  will  be  received  until  7  ;30  p.  m., 
Sept.  9,  by  city  council  of  Carrington,  N.  Dak., 
for  the  extension  of  the  water  mains  of  the 
water  works  system  in  the  said  city.  H.  L. 
Winterer   is  city   auditor. 

Ohio. 

^Board  of  County  Commissioners  will  re- 
ceive bids  at  Cleveland,  O..  until  11  a.  m., 
.\ugust  31.  for  paving  Ridge  Road  No.  2,  with 
Medina  Block  stone  from  station  47  to  sta- 
tion 52  plus  50 ;  also  for  laying  pipe  on  Depot 
Road  from  station  49  plus  20  to  station  66  plus 
20.     John  F.  Goldenbogen  is  Clerk. 

•{•Bids  will  be  received  until  August  29  by 
the  Commissioners  of  Huron  County,  for  the 
improvement  of  the  township  line  road  be- 
tween Richmond.  O.,  and  Norwich  townships, 
just  outside  of  Chicago  Junction.  The  road 
to  be  improved  is  three  miles  in  length,  and 
the  contract  will  call  for  the  construction  of 
eleven  bridges  at  a  cost  of  about  $5.690 ;  33,057 
cubic  yards  of  grading  at  a  cost  of  $8,925,39'; 
new  ditches  costing  $90;  21.072  square  yards 
of  macadam  at  an  estimated  cost  of  $li,.328.96, 
and  fifty  drivew-ays  at  a  cost  of  $150. 

The  county  commissioners  at  Columbus,  O., 
have  authorized  the  improvement  of  North 
High  St.  road  from  the  city  limits  of  Colum- 
bus to  Worthington.  The  distance  is  4% 
miles.  The  road  will  be  finished  with  a  light 
tar  dressing  and  the  cost  will  exceed  $20,000. 


The  commissioners  also  accepted  the  proposi- 
tion of  Dr.  S.  B.  Hartman  for  the  improv- 
ment  of  the  Hartman  road  from  the  end  of 
the  present  improvement  to  Shadesville,  a  dis- 
tance of  2!/2  miles.  The  road  will  be  graded 
up  gradually  and  given  a  macadam  top.  Two 
high  hills  will  be  eliminated,  and  the  cost  to 
the  county  will  be  about  $1.5,000.  The  Klick- 
inger  road  will  be  improved  also,  from  the 
North  High  St.,  road  to  the  Scioto  River,  a 
distance  of  2-3  miles.  Half  of  this  road  runs 
through  lowlands  on  an  embankment  nearly 
20  ft.  high,  which  is  protected  on  the  north 
side  by  a  rip-rap  wall.  This  improvement  will 
cost  $10,000. 

The  sinking  fund  trustees  of  Springfield,  O., 
have  purchased  bonds  authorized  by  the  city 
council  for  the  paving  of  West  Main,  East 
High  and  College  Ave.  this  fall.  The  bonds 
issued  and  accepted  were  the  following;  For 
city's  share  of  East  High  St.,  519,575;  for 
city's  share  of  West  Main  St.,  $19,807;  for 
city's  share  of  College  Ave.,  $1,322 ;  for  prop- 
erty holder's  share  of  College  Ave.,  $9,856 ;  for 
macadamizing  College  Ave.,  from  Wittenberg 
.\ve.  to  a  point  316  ft.  West,  property  hold- 
er's share,  $873.60. 

The  Public  Service  Director,  Sandusky.  O., 
has  awarded  the  contract  for  paving  Washing- 
ton St..  to  the  Andrews  Asphalt  Co.  This 
street  will  be  paved  with  Trinidad  asphalt. 
The  director  has  recommended  that  a  con- 
tract be  awarded  to  the  same  firm  for  the 
paving  of  Franklin  St. 

The  Public  Service  Director  of  Cincin- 
nati, O.,  has  awarded  the  Kirchner  Construc- 
tion Co..  the  contract  for  the  improvement  of 
Tafel  St..  between  McMicken  and  Wagner 
Sts.,  with  macadam  and  brick.  The  contract 
was  awarded  for  $6,842. 

The  courthouse  commissioners  at  Newport, 
O.,  have  awarded  contracts  for  improvements 
to  be  made  at  the  Courthouse  as  follows : 
Cement  paving,  F.  G.  Ader  Co.,  $1,096;  mar- 
bleized  fiber  floor,  Marbleizer  Fiber  Co.,  $961 ; 
plumbing,  James  McLane  &  Son,  $90 ;  lineo- 
leum,  Dine-Schabell  Co.,  $233;  painting  and 
glazing,  J.  D.  Pagan,  $1,410;  electric  wiring, 
the  Home  Electric  Co.,  $190 ;  cleaning  outside 
brick  and  stone  work.  Sanitary  Cleaning,  $1,- 
400 ;  interior  wall  decorators,  August  Koch, 
$179 ;  It  is  expected  that  work  will  be  started 
at  once  in  order  that  the  building  may  be 
ready  for  the  opening  of  Court  in  October. 
The  Commissioners  also  made  provision  for 
taking  up  notes  for  $6,000,  for  money  secured 
on  the  indorsement  of  the  late  Judge  Berry 
for  the  purpose  of  completing  the  work  of 
building  the  marble  stairs  several  years  ago. 

The  Cincinnati,  O.,  city  council  has  award- 
ed a  contract  to  A.  J.  Brehm  for  the  work 
in  Glenwav  Ave.,  due  to  the  Wilder  Ave. 
landslide,  for  $15,000,  and  to  A.  J.  Henkel 
&  Bro.,  for  the  paving  with  granite,  instead  of 
wood  blocks,  of  the  intersection  of  certain 
streets  with  Reading  road,  at  $42,250. 

The  contract  for  the  paving  of  Neill  St., 
from  Columbus  Ave.,  and  Wayne  St.,  in  San- 
dusky, O..  was  awarded  to  Anthony  G.  O'Don- 
nell  of  that  city.  The  street  will  be  paved 
with   brick. 

The  Peters  Bros.  Co.,  has  secured  a  private 
contract  from  the  N.  C.  R.  Co.,  in  Dayton, 
O.,  for  street  paving  and  repairs  on  the  fac- 
tory property  aggregating  about  $20,000. 

It  is  reported  that  Wildes  &  Davidson  have 
been  awarded  a  contract  in  Akron,  O.,  for  the 
paving  of  East  Market  road  and  the  Ken- 
more  road  with  brick.  The  pavement  on  East 
Market  road  will  be  one  mile  long  and  14  ft. 
wide,  and  that  on  the  Kenmore  road  will  be 
over  two  miles  long. 

The  contract  for  the  construction  of  the  new 
state  macadam  and  brick  roadway,  near  Pet- 
ersburg, O.,  at  the  estimate  of  $12,413  has  not 
been  let.  It  is  now  necessary  to  have  the 
road  re-estimated  and  new  bids  will  be  asked 
for.  The  road  is  one  and  a  quarter  miles  in 
length  and  1,444  sq.  yds.  of  brick  pavement 
was  to  be  used,  the  balance  being  of  macadam. 
J.  C.  Wonders,  Columbus,  O.,  is  State  High- 
wav  Engineer. 

The  France  Co..  of  Toledo,  O.,  has  been 
awarded  che  contract  by  the  county  commis- 
sioners of  Lucas  counts'  for  the  macadamiz- 
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ing  of   Point   Place   road.     Bids  were  opened 
Aug.    10. 

Oregon. 

The  board  of  county  commissioners  at  Sa- 
lem Ore.,  have  rejected  the  bids  of  the  Owl 
Construction  Co.,  $64,011.  and  that  of  the  Capi-- 
tal  Improvement  Co.,  $64,644  for  construction 
of  the  Silverton-Marquam  road,  and  will  re- 
advertise  for  bids.  The  length  of  this  road 
to  be  improved  is  4V3  miles. 

It  is  probable  that  East  39th  St.  in  Portland. 
Ore.,  will  be  extended  and  improved  to  the 
site  'of  the  Reed  Institute.  It  is  one  of  the 
longest  streets  opened  north  and  south  on 
the  east  side,  reaching  from  the  north  side 
of  Laurelhurst  southward  nearly  to  the  Reed 
Institute  property.  Already  a  considerable  por- 
tion  has  been  paved  from  East  Stark  St.,  to 
Hawthorne  Ave.,  and  graveled  to  Division  St. 

The  board  of  county  commissioners  at  Sa- 
lem, Ore.,  have  considered  the  petition  for  the 
Chr'istenson-Hasselbacker  road,  and  rendered 
a  decision  in  favor  of  the  petitioners. 

The  Warren  Construction  Co.,  was  award- 
ed a  contract  in  Dalles  City,  Ore.,  for  paving 
Fourth  St.,  with  bitulithic,  amounting  to  13,830 
sq.  vds. 

The  Warren  Construction  Co,  has  been 
awarded  a  contract  in  Cottage  Grove,  Ore., 
for  the  paving  of  Main  St.  with  bitulithic. 
The  work  includes  7.200  sq.  yds. 

The  Warren  Construction  Co.,  has  been 
awarded  a  contract  in  Ashland,  Ore.,  for  the 
paving  of  several  streets  with  liitulithic, 
amounting  to  62,978  sq.  yds! 

Portland,  Ore.,  has  awarded  a  contract  to 
the  Warren  Construction  Co.,  for  paving  with 
bitulithic  aggregating  38.000  sq.  yds. 

Pennsylvania. 
•J'The  Avalon  Boulevard  Co.;  will  receive 
bids  until  noon,  August  30,  at  the  office  of 
Charles  R.  Hall,  1415  Real  Estate  Trust  bldg., 
Philadelphia,  Pa.,  for  the  construction  of  2.9 
miles  of  gravel  road  across  the  marsh  land 
from  Swainton  to  Avalon,  Cape  May  County. 
The  work  includes  1,558  lin.  ft.  of  bridge 
work,  including  one  steel  draw  span.  R.  Fen- 
dall  Smith  is  Engineer. 

The  McLaughlin  Contracting  Co.,  has  been 
awarded  the  contract  for  the  raacadamizng  of 
the  Crab  Tree  road  in  Allegheny  county.  The 
contract  was  awarded  for  $17,734,  and  is  one 
of  the  four  for  road  work  in  the  county  for 
which  bids  were  opened  this  month. 

Charles  Stapf  has  been  awarded  a  contract 
by  the  city  council  of  New  Castle,  Pa.,  for 
the  paving  of  Cochran  St..  and  the  grading  of 
Sharts  St.,  for  $799. 

J.  G.  McGuire  &  Co.,  of  New  Brighton, 
Pa.,  were  awarded  the  contract  for  the  paving 
and  curbing  of  Main  St.,  from  12th  to  10th 
St.,  by  the  city  council  of  Wheeling.  W.  Va. 
J.    R.    Patrick   of    Wheeling,    is    Engineer. 

A  new  brick  road  leading  from  Brookville, 
Pa.,  to  Dubois,  Pa.,  is  projected  w'ith  good  in- 
dications of  success.  All  but  one  of  the  town- 
ships through  which  it  is  to  pass  have  acted 
favorably  upon  the  proposition,  and  it  is  hoped 
that  the  residents  will  be  in  favor  of  the 
project. 

The  city  of  York,  Pa.,  has  awarded  a  con- 
tract to  the  Standard  Bitulithic  Co.,  for  con- 
structing 1,5011  sq.  yds.  of  bitulithic  pavement 
on   Manchester  St. 

The  following  bids  were  received  by  the 
State  Highway  Department.  Harrisburg,  Pa., 
for  the  construction  of  road  in  Moon  town- 
ship. Allcghcnv  Co..  Pittsburg,  Pa. ;  bids 
closed  Aug.  H'l:  Donald  McNeil,  908  Ade- 
laide St.,  Pittsburg,  Pa.,  $14,137,  local  stone 
hot.,  Newcastle  stone  top;  $16,134,  local  stone 
hot.,  Amiesitc  top.  Hassam  Paving  Co.,  37 
Wall  St.,  New  York,  $15,649.  slag  or  stone  hot., 
Hassam  cement  top.  McLaughlin  Contracting 
Co..  Pittsburg,  Pa..  $13,767,  native  stone  hot., 
limestone  top ;  $17,742,  native  stone  bot..  bit- 
macadam  top.  Ridge  Bros.  Co.,  Pittsburg, 
Pa.,  $13,274,  native  stone  bot.,  Beaver  or 
Lawrence  Co.  limestone  top ;  $17,249,  native 
stone    bot.,    bit-macadam    top. 

The  following  bids  were  received  by  the 
State   Highway   Department,  Harrisburg,   Pa., 


for  the  reconstruction  of  roads  in  Union  town- 
ship, Washington  County.  Washington,  Pji. : 
bids  closed  Aug.  17:  Standard  Bitulithic  Co., 
50  Church  St.,  New  York.  $6,070.  Xat.  stone 
bot.,  nat  limestone  top;  $8,045,  Nat.  stone  bot., 
Warrenite  top.  Rietsch  Brothers.  Washing- 
ton, Pa.,  $6,027,  Nat.  stone  bot.,  limestone  top; 
$7,438,  Nat.  stone  hot.,  bit-macadam  top  (niech. 
mixed).  W.  E.  Howley,  Frick  Building, 
Pittsburg,  $4,662,  Nat.  stone  hot.,  limestone 
top;  $5,880,  Nat.  stone  hot.,  bit-macadam  top 
(mech  mixed)  ;  $5,637,  Nat.  stone  bot.,  bit- 
macadam  top  (hand  mixed);  $0,124,  Nat. 
stone  bot.,  bit-macadam  top  (penetration  meth- 
od). Hallam  Const.  Co.,  Washington,  Pa^  $5r 
900,  Nat.  stone  bot.,  limestone  top;  $7,827, 
Nat.  stone  hot.,  Warrenite  top ;  $7,632.  Nat. 
stone  bot.,  Amiesite  top.  Donald  McNeil,  908 
Adelaide  St..  Pittsburg,  $5,616,  Nat.  stone  bot., 
limestone  top;  $6,726,  Nat.  stone  hot.,  Amie- 
site top. 

The  following  bids  were  received  by  the 
State  Highway  Department,  Harrisburg,  Pa., 
for  construction  of  road  in  Carroll  township, 
Washington  Countv,  Washington.  Pa.;  bids 
closed  Aug.  17:  Standard  Bitulithic  Co.,  50 
Church  St.,  New  York,  $82,683,  Nat.  stone  hot., 
local  limestone  top;  $102,832,  Nat.  stone  bot., 
Warrenite  top.  Rietsch  Brothers,  Washing- 
ton $86,393,  Nat.  stone  hot.,  Nat.  lime  or  sand 
stone  top;  $101.8.30,  Nat.  stone  hot.,  bit-ma- 
cadam top.  Hallam  Const.  Co.,  Washington, 
$73,903,  Nat.  stone  bot.,  local  limestone  top; 
$95,050,  Nat.  stone  bot.,  Warrenite  top;  $92,- 
916,  Nat.  stone  bot.,  Amiesite  top.  J.  Ancar- 
ane,  Portvue,  $(36,426,  Nat.  stone  bot.,  blue 
limestone  top;  $82,723,  Nat.  stone  bot^.  bit- 
macadam  top,  penetration  method ;  $78,723, 
Nat  stone  hot.,  bit-macadam  top,  mech.  and 
hand  mixed.  W.  E.  Howlev,  Frick  Building, 
Pittsburg,  $64,821,  Nat.  stone  bot.,  limestone 
top ;  $83,(.)44,  Nat.  stone  bot.,  bit-macadam  top, 
mech  mixed;  $80,377,  Nat.  stone  bot.,  bit-ma- 
cadam top,  hand  and  penetra.  method.  Donald 
McNeil.  908  Adelaide  St.,  Pittsburg.  $69,231, 
Nat.  stone  bot.,  limestone  top;  $81,231,  Nat. 
stone  bot.,  Amiesite  top. 

South  Dakota. 

•J>A11  bids  received  by  the  city  commission- 
ers of  Huron,  S.  Dak.,' Aug.  15,  for  the  con- 
struction of  sewers  and  a^^ourtenances  includ- 
ing 860  lin.  ft.  of  18-in.  sewer.  4,000  lin.  ft.  of 
S-in.  sewer  were  rejected  and  the  work  will 
be  readvertised  for  August  29.  S.  S.  Oviatt 
is  citv   auditor. 


Tennessee. 

Bids  for  the  paving  of  the  Rossville  road 
were  received  by  the  county  commissioners  at 
Chattanooga,  Tenn.  Bids  were  received  on 
two  classes  of  paving,  one  to  be  an  asphalt 
macadam,  and  the  other  macadam  surface  with 
a  coating  of  oil  as  follows:  Barber  .\5phalt 
Paving  Co. :  Bernuidez  penetrating,  $1,11  a  yd. ; 
Bermiidcz  mixing.  $1.20.  West  Construction 
Co. :  Bermudez  penetrating,  98c ;  Bermudez 
mixing.  $1.16;  curb  45c  lin.  ft.;  inlet  basins,  $6 
lin.  ft.  Noll  Construction  Co. :  Bermudez 
penetrating.  $1.10;  Bermudez  mixing,  $1.30; 
Standard  Oil  penetrating,  84c ;  standard  Oil 
mixing,  $1.02;  curbing,  49i/;c:  inlet  basins.  $5. 
Chickamauga  Quarry  &  Construction  Co.: 
Standard  Oil  penetrating,  $l.n8.  Southern 
Paving  &  Construction  Co. :  Standard  Oil 
penetrating  94c;  Standard  Oil  mixing  $1.19; 
curbing.  45c ;  inlet  basins,  $3.27.  Chamber- 
lain-Freeman Construction  Co.:  Curbing,  45c; 
inlet  basins,  $5.  Howard  Eggleston  :  Curbing, 
65c;  inlet  basins,  $2.99.  Trimble  &  McCain. 
Curbing  63V2C:  inlet  basins.  $4.  H.  S.  Bosler, 
Curbing.  56c ;  inlet  basins,  $5.  J.  H,  Bragg : 
Curbing,  54c;  inlet  basins,  $3.40, 

Texas. 

The  Dallas  .Automobile  Club  of  Dallas,  Tex., 
has  appointed  a  committee  consisting  of  Col. 
Frank  P.  Holland.  A.  V.  Lane.  Louis  Blaylock. 
H.  S.  Keating  and  L.  P.  Turfs  to  confer  with 
the  county  officials  in  regard  to  the  matter  of 
improving  the  Fort  Worth-Dallas  pike. 

Arrangements  have  been  practically  com- 
pleted in  Temple,  Tex.,  for  the  extension  of 
the   paving   work   which  is  now  umler   way   in 


the  city  by  Ockander  Bros.,  the  new  work  to 
penetrate  the  residence  section  on  North  Main 
St.  The  street  will  be  paved  for  20  blocks 
with  Hassam  pavement. 

.\  petition  has  been  presented  to  the  county 
commissioners  of  Caldwell  County,  Lockhart, 
Tex.,  asking  the  court  to  submit  a  proposition 
to  the  voters  as  to  whether  this  precinct  will 
issue  $75,000  in  bonds  for  the  purpose  of 
b.uilding  good  roads. 

The  county  commissioners  at  Edna,  Te.x., 
have  voted  upon  the  issuance  of  bonds  in  the 
sum  of  $1(10,000  for  good  roads.  The  plan  is 
to  have  the  work  done  under  the  supervision 
of  a  competent  engineer ;  a  system  of  drain- 
age will  also  be  started  in  connection  with  the 
building  of  the  roads. 

At  a  recent  meeting  of  good  roads  advo- 
cates held  in  Sulphur  Springs,  Tex.,  it  was 
unanimously  voted  to  issue  bonds  in  the  sum 
of  $100,000  for  the  construction  of  good 
Toads.  Mayor  R.  B.  Keasler  and  F.  W.  Mack, 
secy,  of  the  Commercial  club  are  interested. 

The  Texas  Bitulithic  Co.,  has  been  awarded 
a  contract  in  Fort  Worth,  Tex.,  for  the  placing 
of  l(i,500  sq.  yds.  of  bitulithic  pavement  on 
certain  streets. 

Bids  were  received  Aug.  15  by  Goorge  C. 
Baker,  Jr.,  county  judge,  Richmond,  Tex.,  for 
the  construction  of  a  system  of  county  roads 
for  District  No.  1  of  Fort  Bend  County.  Ac- 
tion has  been  deferred  until  the  latter  part  of 
the  month  in  order  to,  give  the  consulting  en- 
gineer, the  Tolman  Engineering  Co.  of  Hous- 
ton, Tex.,  time  to  tabulate  the  bids.  The  fol- 
lowing were  -bidders  on  the  work :  W.  D. 
Hayden,  Galveston.  Tex.;  the  Texas  Grading 
Co..  Houston,  Tex. ;  and  the  Texas  Building 
Co,,   of   Fort   Worth,   Tex. 

Utah. 

The  county  commissioners  at  Salt  Lake  City, 
Utah,  have  been  petitioned  for  improvements 
on  the  old  territorial  road  leading  to  Big  Cot- 
tonwood and  Little  Cottonwood  canyons.  It 
is  probable  that  the  improvement  will  be  or- 
dered in  the  near  future. 

Bids  were  opened  Aug.  5,  by  the  board  of 
public  works  of  Salt  Lake  City,  Utah,  for 
the  paving  of  Second  St.,  from  Third  south 
to  the  Warm  Springs.  The  contract  was 
awarded  to  P.  J.  Moran  of  that  city,  for  $191,- 
724.  The  extension,  which  is  10  blocks  long, 
and  is  known  as  extension  67.  is  the  biggest 
single  improvement  of  its  kind  in  the  history 
of  the  city,  and  is  to  be  finished  in  360  days. 


Virginia. 

4«Bids  will  be  received  until  10  a.  m.,  Aug- 
ust 26.  by  the  State  Highway  Commission, 
Richmond,  Va.,  at  the  office  of  the  County 
Road  Board,  Drakes  Branch,  Va.,  for  the  con- 
struction of  about  15  miles  of  soil  road  2.4 
miles  of  macadam  road  in  Charlotte  Coun- 
ty, Va.  P.  St.  J.  Wilson  is  State  Highway 
Commissioner. 

Washington. 

Commissioner  Owen  Woods  of  Tacoma, 
Wash,  has  ordered  a  survey  of  a  new  route 
for  the  proposed  Cliff  Ave.,  drive.  It  is  pro- 
posed to  begin  at  a  point  opposite  the  Com- 
mercial dock  bridge  and  run  the  drive  to  near 
the  Tacoma  tennis  grounds.  W.  W.  Seymour 
is  working  to  revive  interest  in  the  plans  for 
a  boulevard  along  the  brow  of  the  cliff  over- 
looking the  harbor. 

The  Chamber  of  Commerce  of  Bellingham, 
Wash.,  has  voted  that  $10,000  must  be  loaned 
to  the  state  in  order  that  state  road  No.  ^  6, 
connecting  Shagit  and  Whatcom  counties 
along  the  waterfront  can  be  completed.  R.  L. 
Kline  is  chairman  of  the  committee  appointed 
by  the  chamber  to  examine  the  work  already 
done. 

The  board  of  public  works  of  Everett, 
Wash.,  has  passed  upon  favorably  the  pro- 
posed improvement  of  Kromer  Ave.,  and  ad- 
jacent Sts.  The  improvements  take  in  Pa- 
cific Ave.,   from   Grand  to   Kromer  Ave.,  and 
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Kromer  from  Wall  St.,  lo  the  north  line  of  the 
Kromer  Ave.  trestle.  Brick  and  asphalt  will 
be  used: 

Plans  are  being  prepared  by  City  Engineer 
W.  C.  Raleigh  for  a  new  road  leading  from 
Pacific  Ave.  to  the  Center  St.  factory  district, 
in  Tacoma,  Wash.  The  city  engineer's  idea  is 
to  bnild  a  wide  roadway  through  Gallagher 
gulch  and  afford  a  much  shorter  route  to  the  . 
factory  district  than  can  be  obtained  otherwise. 

The  Mount  Adams  road  in  Yakima  County, 
North  Yakima,  Wash.,  is  to  be  surveyed  and 
improved  by  the  county  authorities.  The  road 
leads  from  North  Yakima  through  Union  Gap, 
White  Swan.  Fort  Simcoe  and  the  Cedar 
Valley  to  The  Dalles. 

The  contract  for  paving  improvement  dis- 
trict No.  18  in  Puyallup,  Wash.,  has  been 
awarded  to  the  Warren  Construction  Co.  The 
work  includes  8,198  sq.  yds. 

The  following  contracts  have  been  award- 
ed to  the  Warren  Construction  Co..  in  Che- 
halis.  Wash.,  for  paving  with  bitulithic;  Dis- 
trict No.  74,  6,833  sq.  yds. ;  district  No.  75,  (i,- 
190  sq.  yds. :  district  No.  76,  4.887  sq.  yds. ; 
district  No.  77,  4,478  sq.  vds. :  district  No.  70. 
2,164  sq.  yds. 

Wisconsin. 

•I'.As  all  bids  received  August  1,  by  the  City 
Clerk  of  Waukesha,  Wis.,  for  the  improve- 
ment of  West  Ave.  and  North  St.,  were  re- 
jected, and  the  work  has  been  readvertised  for 
Sept.  6.  The  contract  includes  3,070  cu.  yds. 
excavation;  6.032  lin.  ft.  of  concrete  curb  and 
gutter ;  12,140  sq.  yds.  tar  macadam.  M.  R. 
Butler   is    City   Engineer. 

Eighth  Ave.,  in  Milwaukee,  Wis.,  is  to  be 
widened  between  Cleveland  Ave.  and  Grant 
St.,  and  paved  with  brick.  The  council  com- 
mittee refused  to  rescind  proceedings  for  the 
improvement. 

The  county  commissioners  at  Superior, 
Wis.,  have  awarded  a  contract  to  Chas.  Bjkos- 
land  of  Bennett  for  $1,825  and  to  C.  A.  An- 
derson of  Bennett  for  $505  for  the  follow- 
ing road  improvement :  For  ditching  on  the 
east  side  of  the  road  and  for  graveling  the 
roadway  from  the  north  line  of  Section  22 : 
southerly  to  the  east  and  west  center  line  of 
said  section  22,  town  46.  range  12 :  also  for 
ditching  on  east  side  of  road  and  brushing 
and  graveling  roadway  from  150  ft.  north  of 
the  culvert  near  the  horth  eighth  line  of  sec- 
tion 26  to  about  30  rods  south  of  the  south 
line  of  said  section  26,  town  46,  range  12, 
and  brushing  and  turnpiking  road  from  last 
named  point  to  60  or  70  rods  south  of  town- 
ship line  between  towns  45  and  46  to  con- 
nect with  road  already  graded :  also  for 
brushing  and  turnpiking  road  from  the  corner 
of  section  1-2-11-12  south  to  the  quarter  post 
between  sections  13  and  14.  township  45, 
range  12.  C.  J.  Morisset  is  commissioner  of 
highways. 

Canada. 

Col.  \\'.  M.  Davis,  City  Engineer  of  Prince 
Rupert,  B.  C,  has  estimated  the  cost  of  the 
contemplated  improvements  for  the  business 
section  of  the  cit\-,  known  as  Section  1,  at 
$400,000.  The  work  includes  grading  and  pav- 
ing of  streets. 

The  Warren  Bituminous  Paving  Co.,  has 
been  awarded  a  contract  for  constructing  6.077 
sq.  yds.  of  bitulithic  pavement  in  Toronto,  Ont. 

R.  L.  Frost  of  Moose  Jaw.  Saskatchewan, 
has  been  awarded  a  contract  in  that  city  for 
the  construction  of  concrete  walks  as  fol- 
lows: 63,000  sq.  ft.  concrete  walk,  9,000  lin. 
ft.  of  combined  curb  and  gutter  and  6,000  sq. 
ft.  of  concrete  crossings  for  $15,330.  Bids 
were  opened  Aug.  15. 

E.  J.  Elliott,  279  Main  St.,  Toronto,  Ont., 
has  been  awarded  a  contract  in  that  city 
for  the  construction  of  granolithic  sidewalks 
amounting  to  1,000  lin.  ft.,  4  ft.  in  width,  for 
$.49  per  lin.  ft.     Bids  were  opened  Aug.  15. 


NOTICE  TO  CONTRACTORS. 

Sealed  bids  for  the  constiuction  of 
Water-works  and  Street  lighting  systems, 
for  the  City  of  Pella.  Iowa,  will  be  re- 
ceived at  the  office  of  the  City  Clerk  until 
six  (6)  o'clock  P.  M.  of  the  Gth  day  of 
September  A.  D..  1910.  when  they  will  be 
publically  opened  and  considered.  Sepa- 
rate bids  will  be  entertained  as  follows:— 

1.  For  hauling  and  laying  pressure 
main  and  branches  from  the  filter  gallery 
at  Howell  Station  to  the  City  of  Pella 
including  the  placing  of  all  valves,  wash- 
outs and  hydrants;  also  furnishing  and 
constructing  valve  chamber  complete. 

2.  For  furnishing  cast  iron  pipe  and 
specials  including  valves,  hydrants  and 
washouts. 

3.  For  furnishing  material  and  con- 
structing filter  gallery,  well  and  pump 
house  at  Howell  Station. 

4.  For  furnishing  material  and  con- 
structing power  house  in  Pella. 

.5.  For  furnishing  generators,  motors, 
switch-beards,  and  all  electrical  appa- 
ratus, 

6.  For  furnishing  stationary  engines  at 
power  house. 

7.  For  furnishing  and  installing  pumps 
in  pump  house,  at  Howell  Station. 

5.  For  furnishing  and  installing  boilei- 
plant  with  heater  and  feed  pumps  in 
power  house. 

9.  For  furnishing  and  erecting  trans- 
mission line  complete  from  power  house  to 
pump   house. 

10.  ,  For  furnishing  and  installing  street 
lighting  lines,  lamps  and  complete 
electroliers. 

11.  For  furnishing  all  lead  and  jute. 
All  bids  must  be  accompanied  by  a  cash 

deposit  or  a  certifled  check  on  some  re- 
sponsible bank,  equal  in  amount  to  ten 
(10)  per  cent  of  the  amount  of  the  bid. 

Proposals  must  be  made  on  blank."?  fur- 
nished by  tlie  City,  and  in  accordance 
witli  the  plans  and  specifications  on  file, 
or  they  will  be  considered  informal  and 
may  be  |-ejected.  Manufacturers  of  en- 
gines may  submit  their  own  propositions 
on  tlieir  own  type  of  engines  if  they  so 
desire.  Proposals  will  also  be  entertained 
on   any   materials  separately. 

Flans  and  specifications  can  be  seen  at 
the  office  of  the  City  Clerk  or  Mayor,  or 
at  the  office  of  the  Engineers,  or  a  com- 
plete set  of  plans  may  be  obtained  by 
intending  bidders  upon  application  to  the 
engineers  and  payment  of  ten  (10)  dollars 
to  cover  the  cost  of  the  plans,  or  partial 
plans  may  be  obtained  as  follows:  Sec- 
tions 1,  2,  5,  6,  7,  S,  9  and  10  for  $1.00  each 
without  blue  prints,  and  required  prints 
furnished  at  cost  extra.  The  City  re- 
serves the  right  to  reject  any  and  all  bids. 
N.  J.  GESMAN,  Mayor, 
A.  C.  KUTPER,  City  Clerk. 
lOV.'A  ENGINEERING  COMPANY, 
Engineers.    Clinton.   Iowa. 

NOTICE  TO  CONTRACTORS. 

The  undersigned  committee  will  receive 
sealed  proposals  up  to  September  3,  1910, 
at  7:00  o'clock  in  the  afternoon  of  said 
day  for  the  construction  of  all  that  part 
of  the  sewer  system  of  the  First  Sewer 
District  of  the  city  of  Algoma.  Wiscon- 
sin, wliich  has  been  ordered  by  the  com- 
mon council  of  said  city  to  be  construct- 
ed, viz.:  commencing  on  Fremont  street, 
about  300  feet  west  of  the  Sixth  street 
intersection  thereof,  running  thence  east 
to  Fourth  street,  and  thence  north  on 
Fourth  street  to  the  Ahnapee  River;  and 
on  Steel  street,  from  the  Second  street  in- 
tersection thereof,  west  to  connect  with 
the  said  F'ourth  street  sewer  main,  and 
which  work   includes  the  following: 

The  laying  of  approximately  520  feet  of 
IS  inch  sewer  pipe,  306  feet  of  15  inch 
sewer    pipe.    1022    feet    of    12    inch    sewer 


pipe.  940  feet  of  10  inch  sewer  pipe,  606 
feet  of  S  inch  sewer  pipe.  11  man-holes 
and    23    catch-basins. 

All  of  the  work  and  material  shall  be 
performed  and  furnislied  in  accordance 
with  the  plans  and  specifications  there- 
for now  on  file  in  the  office  of  the  city 
clerk.  For  convenience  and  expedition 
communications  in  reference  tliereto  may 
be  addressed  to  the  city  engineer,  whose 
name  and  address  are  as  follows:  "A.  C. 
Greaves,   Sturgeon   Bay.    Wis." 

Bids  sliall  specify,  in  detail,  tire  cost 
per  linear  foot,  the  cost  of  manholes  and 
the  cost  of  catch-basins,  etc.,  for  con- 
structing said  sewer,  and  shall  include  the 
cost  of  all  connections,  so  that  when  com- 
pleted the  sewer  so  constructed  will  con- 
stitute a  completed  working  system  of 
sewerage. 

A  form  of  contract  and  bond  will  be 
furnished  by  the  city  of  Algoma,  which 
bond  shall  be  signed  also  by  two  sure- 
ties justifying  in  the  aggregate  to  an 
amount  equal  to  the  contract  price  agreed 
upon,  or  by  an  approved  surety  company 
for'  the  same  amount,  and  all  bids  shall 
be  accompanied  by  a  certified  check  for 
$500.00  payable  to  "G.  AV.  "Warner,  Treas- 
urer," city  treasurer  of  Algoma,  to  be 
forfeited  to  said  city  in  case  said  bidder 
shall  be  successful  and  shall  then  default. 
The  right  to  reject  any  and  all  bids  is 
reserved  by  the  undersigned. 

Dated.  Algoma.  "Wis.,  August  17.  1910. 
MICHAEL  MELCHIOR. 
HENRY    BARTHEL, 
PETER    IvASHIK, 

Committee  on  Streets  and  Bridges  and 
ex-officio   Board   of   Public   Works. 

RIVER      IMPROVEMENT     BID- 
DERS WANTED. 

Des  Moines,  Iowa.  . 
Bids  will  be  received  up  to  9  o'clock 
a.  m.,  September  12.  1910,  for  extensive 
river  improvement  for  fiood  protection 
along  the  Des  Moines  and  Raccoon  rivers 
in  Des  Moines,  Iowa.  Write  to  Neal 
Jones,  City  Clerk.  Des  Moines.  Iowa,  for 
specifications  and  for  forms  of  proposals 
and  other  particulars.  The  work  includes 
about  650,000  cubic  yards  of  excavating; 
also  levee  construction,  and  will  be  let  in 
part   or   wliole. 

NEAL   JONES,    City  Clerk, 

Des  Moines,  Iowa. 


U.  S.  ENGINEER  OFFICE,  Mont- 
gomery. Ala.,  August  17.  1910.  Sealed 
proposals  for  dredging  channel  from 
Apalachicola  River  to  Saint  Andrews  Bay, 
Fla.,  will  be  received  at  this  office  until 
1  o'clock  P.  M.,  Sept.  16,  1910,  and  then 
publicly  opened.  Information  on  applica- 
tion.    H.    B.  Ferguson,   Capt.    Engrs. 


U.  S.  ENGINEER  OFFICE,  Mont- 
gomery, Ala..  August  17,  1910.  Sealed 
oroposals  for  dredging  at  entrance  to 
Saint  Andrews  Bay.  Fla.,  will  be  re- 
ceived at  this  office  until  1  o'clock  P.  M., 
Sept.  16.  1910.  arid  then  publicly  opened. 
Information  on  application.  H.  B.  Fer- 
guson,   Capt.    Engrs. 


PROPOSALS  FOR  HTDR.\LL1C 
DREDGE.  U.  S.  Engineer  Office.  Vicks- 
burg.  Miss..  Aug.  20.  1910.  Sealed  pro- 
posals for  steel  hull  self-propelling  hy- 
draulic dredge,  steel  pontons  and  pipe 
line,  and  also  for  the  component  groups 
tliereof,  including  steel  dredge  hull,  steel 
pontons  and  pipe  line,  upper  works,  steam 
plant,  propelling  machinery,  electric  plant, 
pumping  engine,  condenser  plant  and 
evaporator,  sand  pump,  suction  pipe  and 
ladder,  cutter  head,  gear  and  engine, 
winches  and  refrigerating  plant,  will  be 
received  at  this  office  until  12  m..  Oct. 
20.  1910,  and  then  publicly  opened.  In- 
formation on  application.  Clarke  S. 
Smith.   Capt.   Engrs. 
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tial that  the  business  of  contracting  be  conducted 
upon  a  systematic  basis.  This  can  be  accomplished 
only  by  keeping  a  tabulated  detail  record  of  each 
job.  You  cannot  afford  to  be  without  the  only  book 
published  that  gives  these  methods. 


You  Should  Keep  an  Accurate  Cost  of  Your  Work  and  Understand  How  to 

Handle  Men  Economically 

The  Following  Chapters  Indicate  the  True  Value  of  This  Book 


CHAPTER  I— The  Ten  Laws  of 
Management. 

CHAPTER  II — Rules  for  Secur- 
ing Minimum  Cost. 

CHAPTER  III— Piece  Rate. 


CHAPTER  IV— Bonus andother 
Systems  of  Payment. 
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Output  of  Workmen. 

CHAPTER  VI  — Cost   Keeping. 


CHAPTER  VII— Office  AppH- 
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CHAPTER  VIII  — Bookkeeping 
for  Small  Contractors. 
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Cost  Report  Blanks  and  Systems 
of  Cost  Keeping. 
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The     cost     of     removing 
Snow  Removal   snow    from    the    streets    in 
.\ew  \ork  Citj-  during  the 
in  winter  of   1909-10  was  $1.- 

NewYorkCitv  ^1"-"00.  The  total  number 
of  cubic  yards  of  snow  re- 
moved   was    1,975,075    an<l 


winter  of  1908-09  the  cost  of  snow  re:noved 
was  $739,000:  the  amount  removed  was  1,- 
1)49.000  cu.  yds.,  and  the  cost  per  cubic  yard 
was  45  cts.  The  miles  of  streets  cleaned  was 
418.  Last  winter  the  snow  removal  work  was 
done  almost  entirely  by  the  Street  Cleaning 
Department  forces,  while  in  the  previous  win- 
ter the  work  was  done  by  contract  on  the 
yardage  plan.  These  figures  and  the  fact 
that  the  snow  removal  work  last  winter  was 
performed  no  more  efficiently  than  in  previous 
winters  would  indicate  the  desirability  of  hav- 
ing the  work  done  in  some  way  other  than 
liy  Department  forces.  Nevertheless,  the 
Board  of  Estimate,  as  noted  elsewhere  in  this 
issue,  has  adopted  a  report  recommending  that 
the  Commissioner  of  Street  Cleaning  again 
handle  the  snow  this  coming  winter  with  his 
own  force  and  the  addition  of  hired  laborers 
and  equipment.  Inasmuch  as  the  two  methods 
— the  area  system  and  the  yardage  plan — here- 
tofore adopted  for  snow  removal  by  contract 
have  been  unsatisfactory,  and  the  day  labor 
plan  of  last  winter,  as  shown  by  its  excessive 
cost  and  inefficient  performance,  was  likewise 
unsatisfactory,  it  would  seem  that  the  only 
likely  solution  of  the  problem  is  the  adoption 
of  some  plan  different  from  those  already 
tried.  The  principal  objections  urged  against 
the  area  system  are  that  the  contractor  gets 
paid  for  work  done  by  the  elements  and  that 
on  this  account  he  is  tempted  to  let  the  work 
lag,  hoping  for  a  warm  spell  or  for  rain.  The 
chief  objections  to  the  yardage  plan  have  been 
the  many  opportunities  for  graft,  the  taking 
away  of  much  of  the  Department  force  from 
its  regular  work  and  the  incompetency  of  the 
Department  force  to  measure  and  calculate 
the  capacity  of  the  carts.  As  the  haul  is  the 
principal  element  in  the  cost  of  snow  removal, 
it  has  been  suggested  that  in  the  uptown  dis- 
trict of  the  Boroughs  of  Manhattan,  Brook- 
lyn and  The  Bronx  the  parks  be  used  as 
dumping  grounds.  By  this  means  and  by 
dumping  in  the  manholes  of  sewers  at  all 
points  which  are  reached  by  tide  water  the 
present  long  hauls  could  be  greatly  reduced. 
It  has  also  been  suggested  that  a  form  of 
contract  could  be  devised  which  would  mini- 
mize the  objections  to  both  the  area  system 
and  the  yardage  plan.  Under  the  old  area 
system  the  streets  were  divided  into  four 
schedules.  Schedule  A  covered  all  the  impor- 
tant arteries  and  streets  in  the  business  dis- 
trict, and  schedules  B.  C  and  D  included  the 
less  important  streets  and  the  residential  dis- 
tricts. LTnder  the  area  system  the  streets  un- 
der schedule  A  were  always  cleaned  first.  The 
suggested  plan  proposes  that  the  streets  under 
schedule  A  be  paid  for  by  the  area  system 
and  the  streets  under  the  other  schedules  by 
the  yardage  plan.  This  would  insure  the 
prompt  cleaning  of  the  main  thoroughfares 
for  the  contractor  would  not  be  ordered  into 
the  other  schedules  until  schedule  .\  was  fin- 
ished. Under  this  plan  the  work  on  schedule 
A  would  only  require  ordinary  inspection  to 
see  that  the  streets  were  being  cleaned.  When 
work  on  the  yardage  system  was  started  a 
small  force  of  checkers  and  measurers  would 
be  sufficient  to  look  after  a  district  and  even 
this  could  be  reduced  by  accepting  the  con- 
tractor's rating  on  tlie  carts  as  evidenced  by 
the  payments  he  had  already  made  the  truck- 
men on  schedule  A.  This  plan  seems  to  be 
feasible ;  certainly  it  has  many  advantages 
over  the  plan  of  doing  the  work  by  day  labor 
with  its  resulting  certainty  of  e-xcessive  cost 
and   unsatisfactory  performance. 


the   cost   per   cubic  yard   was   71%   cts.     The 
mileage  of  streets  cleaned  was  396.     For  the 
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The  New  York  Workmen's  Compensa- 
tion Law  and  Its  Effect  on  Costs. 

Brief  editorial  mention  was  made  '  :n  week 
in  our  Contract  News  Section  of  the  so-called 
workmen's  compensation  law  which  goes  into 
effect  in  New  York  State  on  Sept.  1.  Tech- 
nically this  is  an  added  article  (Article  14-a. 
— Workmen's  Compensation  in  Certain  Dan- 
gerous Employment),  or  an  amendment  to 
the  general  ''Act  Relating  to  Labor,  etc.," 
which  became  law  a  year  ago.  Virtually,  how- 
ever, the  new  article  is  a  new  act ;  it  speci- 
fies certain  broad  classes  of  employment  and 
lays    down    special    and    drastic    requirements 

All    Right! 


for  compensating  workmen  for  death  or  in- 
jury suffered  while  engaged  in  them.  Fur- 
thermore, and  herein  lies  the  particular  inter- 
est of  the  act  to  the  readers  of  this  journal, 
the  employments  specified  are  chiefly  those 
connected  with  constrnction  work. 

From  the  text  of  the  Article  which  we  print 
in  another  column,  it  will  be  seen  that  eight 
classes  or  kinds  of  employment  have  been 
selected  and  named  as  dangerous.  Very  lit- 
tle construction  work  of  any  kind  escapes  in- 
clusion, and  practically  no  construction  work 
involving  skilled  and  experienced  labor.  Tun- 
nel, subway  and  compressed  air  work  of  all 
kinds  are  included ;  work  on  scaffolds  20  ft. 
high  or  more ;  iron  or  steel  f  rame%york  of  all 
kinds:  work  in  proximity  to  explosives;  work 
on  railway  track :  work  on  any  apparatus 
charged  with  electric  current,  and  work  oper- 
ating locomotives,  motors  and  hoists.  With 
modern  construction  methods  this  list  ex- 
cludes very  few  operations  from  the  "dan- 
gerous" class.  Doubtless  the  legal  mind  would 
find  other  exceptions,  but  to  the  layman  it 
would  seem  that  about  the  only  workman  not 
insured  is  the  man  with  the  shovel  and  pick 
and  he  only  when  carefully  isolated. 

To  continue,  the  new  law  compels  contrac- 
tors to  insure  every  workman  engaged  in  any 
of  the  eight  classes  of  employment  named 
against  death  or  serious  injury.  The  mere 
fact  that  he  is  engaged  in  any  of  the  employ- 
ments named  grants  to  the  workman  the 
right  of  insurance  and  he  forfeits  this  right 
only  in  case  the  accident  results  from  his 
own  serious  or  willful  misconduct  or  in  case 
he  chooses  voluntarily  to  abrogate  it  by  bring- 
ing action  for  damages  under  other  statutes. 
Note  how  drastic  these  provisions  are.  The 
mere  fact  that  the  workman  is  engaged  in  one 
of  the  "dangerous  employments"  named 
writes  him  an  insurance  policy  which  nothing 
but  his  own  "willful  misconduct,"  which  by 
the  way  must  be  proven,  can  invalidate. 

The  amount  of  this  insurance  is  for  death, 
if  dependents  are  left,  1,200  times  the  work- 
man's average  daily  wage  provided  this 
amount  does  not  e-xceed  $3,000.  In  case  the 
workman's  death  leaves  "part  dependents''  the 
insurance  is  some  "proportionate  sum.  accord- 
ing to  the  injury  to  such  dependents."  In 
case  of  no  dependents  the  insurance  is  the 
cost  of  medical  attendance  and  burial  not  to 
exceed  $100.  For  injury  only,  the  workman, 
after  two  weeks,  will  receive  a  weekly  sum 
"not  to  exceed  $10  a  week  or  extend  over 
more  than  eight  years  from  the  date  of  the 
accident."  but  the  e.xact  amount  of  which 
will  be  determined  taking  as  guiding  factors 
the  weekly  wage,  the  period  of  service  and 
the  future  earning  capacity  of  the  workman. 
It  will  be  observed  that  the  payments  speci- 
fied are  substantial  amounts. 

It  is  not  our  purpose  here  to  consider  the 
fairness  or  justice  of  this  law,  but  looking  at 
it  from  the  viewpoint  of  the  man  who  pays 
the  bills,  how  does  it  affect  the  cost  of  con- 
struction work?  Obviously  it  must  increase 
the  cost.  A  new  and  direct  monetary  lia- 
bility is  placed  upon  the  contractor  and  no 
way  is  open  to  him  except  to  charge  for  the 
risk.  This  is  as  plain  as  two  times  two  as 
it  is  also  plain  that  the  public  in  the  end  pays 
the  bill  and  will  pin  the  blame  on  excessive 
profits  of  contract  work.  This  law  adds  to 
the  hazards  of  the  contracting  business  and 
the  contractor  deserves  extra  pay  therefor, 
and  in  the  end  he  will  get  it. 

There  is  a  feature  to  this  law,  moreover, 
that  is  not  common  to  laws  and  ordinances 
which  relate  to  contract  work.  This  is  that 
the  extra  charge  to  provide  for  insurance  of 
workmen  will  fall  on  private  as  well  as  on 
public  work.  The  8-hour  law  in  New  York 
and  elsewhere  affects  only  public  work ;  the 
same  is  true  of  city  ordinances  requiring  se- 
curity and  withholding  a  percentage  of  the 
pay,  those  requiring  the  contractor  to  assume 
all  claims  for  damages,  and  a  half  dozen  oth- 
ers which  contractors  for  public  work  can 
name.  None  of  these  apply  on  private  work, 
but  the  new  workman's  compensation  law 
does.  Its  possible  effect  on  costs  is  therefore 
immeasurably  greater  than  previous  laws  and 
ordinances  relating  to  construction  work. 

of    Republication    Reserved. 
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CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Methods  of  Employing  Concrete  in  Marine 
tructures  With  Data  on  Durability 
of  Concrete  in  Sea  Water  and  Ex- 
amples of  Typical    Marine 
Structures  of  Con- 
crete* 

Various  materials  have  been  used  in  the 
construction  of  various  structures  but  con- 
crete has  superseded  the  general  use  of  oth- 
ers. Concrete  has  been  used  in  subaqueous 
foundation  work  in  many  ways.  The  most 
natural  and  simplest  method  was  to  take  ad- 
vantage of  the  hydraulic  properties  of  the 
cement  and  deposit  it  under  water  and  let  it 
harden.  The  concrete  so  deposited  did  not  al- 
ways properly  set  and  very  unsatisfactory  re- 
sults were  frequently  obtained.  In  the  early 
days  the  cement  was  not  of  uniform  quality 
and  could  not  be  depended  upon.  This  lack 
of  uniformity  caused  the  outer  faces  of  the 
concrete  to  crumble  away,  on  the  removal  of 
the  molds,  and  holes  several  inches  deep  ap- 
peared in  the  face  of  the  mass  and  the  entire 
block  did  not  seem  to  be  of  good  sound  con- 
crete. 

An  examination  of  a  quay  wall  constructed 
of  concrete  placed  "en  masse  in  situ"  along 
the  North  River  in  the  harbor  of  New  York. 
Fig.  1  resulted  in  the  abandoning  of  this  plan 
of  construction,  and  the  use  of  base  blocks 
manufactured  on  land  and  set  on  the  founda- 
tion by  means  of  a  derrick  was  again  revert- 
ed to.  The  employment  of  concrete  laid  "en 
masse,"  however,  has  been  successful  in 
places  where  the  conditions  were  most  favor- 
able and  the  water  was  clean  and  the  concrete 
subjected  to  little  or  no  current  and  only  a 
small  wave  action;  but  unless  such  is  the  case, 
good  results  cannot  be  expected.     The  water 
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Fig.  2— Bulkhead    Wall    in    Silt.     New   York 
Dock  Department. 

must  be  practically  quiet  inside  the  coflter- 
dam  so  as  not  to  disturb  the  freshly  laid 
cement,  thus  washing  it  out  of  the  mixture 
and  preventing  hardening.  Even  then  it  is  al- 
most impossible  to  avoid  laitance.  Very  good 
results  have  been  obtained  by  the  Department 
of  Docks  of  the  City  of  New  York,  but  this 
method  of  depositing  copcrete  is  used  only 
when  success  is  assured. 

A   radical   change   was   introduced   into   the 

•Abstract  of  a  paper  by  Chandler  Davis,  Con- 
sulting Engineer,  New  Yorlt.  N.  Y.,  presented 
at  the  1910  convention  of  the  National  Associa- 
tion of  Cement  Users. 


Department  of  Docks  when  Mr.  G.  S.  Greene 
became  its  engineer-in-chief  in  1876,  and  he 
developed  the  wall  shown  by  Fig.  2.  This 
wall,  designed  as  a  quay  or  river  front  wall 
on  the  North  River  and  founded  on  a  layer 
of  silt  so  thick  that  hard  bottom  could  not 
be  reached  by  the  longest  piles  obtainable,  is  a 
floating    wall,  but  still  has  filled  all  the  necessary 


piles  and  superstructures  were  subjected  to 
the  action  of  the  air  and  rain  only.  This  was 
also  noted  by  tlie  Italian  engineers  on  their 
breakwaters ;  there  the  concrete  blocks  above 
water,  which  were  alternately  wet  and  dry, 
showed  signs  of  crumbling  on  their  faces  and 
had  to  be  repaired  from  time  to  time.  In 
Southampton,  however,  the  trouble  was  prob- 


Fig.  1 — Type  of  Bulkhead  Wall  Prior  to  1876   New  York  Dock  Department. 


requirements.  In  order,  however,  to  make  this 
structure  stable  and  prevent  movement,  it  was 
found  necessary  to  dredge  the  river  bottom 
to  a  depth  of  about  30  ft.  below  mean  low 
water,  and  make  a  new  and  more  compact 
foundation  by  depositing  a  rip-rap  bank  with 
a  cobble  core  before  the  driving  commenced 
and  driving  the  piles  through  this  fill.  On 
these  piles  were  placed  large  concrete  base 
blocks  weighing  about  70  tons.  As  it  is  im- 
possible to  cut  off  piles  at  a  uniform  grade 
under  water,  the  foundation  of  the  block  was 
made  level  by  means  of  a  mattress  placed  on 
top  of  the  piles,  this  was  filled  with  mortar 
mixed  2%  parts  Portland  cement  to  3  parts 
sand  screened  to  Vi  in.,  and  in  this  manner 
■a  perfectly  smooth  and  level  bed  was  ob- 
tained for  the  base  blocks.  Figures  3,  4,  5  and 
6,  show  various  modifications  of  this  wall 
adapted  to  the  local  conditions.  In  hard  bot- 
tom. Figs.  .3  and  4,  the  relieving  platform  is 
omitted.  If  the  rock  is  sufficiently  near  the 
surface  to  obviate  the  necessity  of  using  piles, 
the  bottom  in  such  a  case,  after  being  cleaned 
off,  is  levelled  up  with  concrete  in  bags  and 
floated  off  with  a  rich  mixture  of  gravel  and 
concrete  to  make  a  smooth  bed  for  the  base 
blocks.  Figs,  5  and  6. 

There  is  no  reason  why  the  quay  wall  just 
described  should  not  survive  centuries.  It 
was  constructed  entirely  without  metal,  wood- 
en treenails  being  used  to  fasten  the  timbers 
together,  the  lumber  and  piles  are  entirely 
covered  and  thoroughly  protected  from  the 
air  and  the  entire  structure  should  tlierefore 
last  fore\'er.  Frequent  examinations  have 
failed  to  reveal  any  damage  to  the  cement  by 
action  of  salt  water.  It  must  be  noted  here, 
however,  that  everything  connected  with  this 
work  was  carried  on  with  the  utmost  care, 
under  constant  supervision  and  the  materials 
used  were  the  best  of  their  kind  to  be  ob- 
tained in  the  market  and  they  were  thorough- 
ly inspected  and  tested.  Concrete  manufac- 
tured in  this  manner  should  withstand  the 
action  of  salt  water  and  experience  has  shown 
that  it  does.  This  type  of  wall  was  first  con- 
structed in  1876,  and  certain  sections  have 
been  completed  and  tested  for  a  period  over 
30  years,  and  are  to-day  apparently  as  sound 
as   when  first  completed. 

In  Southampton,  England,  the  chief  deteri- 
oration of  the  ferro-concrete  structures,  built 
by  the  London  &  Southwestern  Ry.,'  took 
place  well  above  the  tide,  where  the  concrete 


ably  due  to  the  fact  that  the  structures,  which 
showed  signs  of  deterioration  were  overload- 
ed and  were  subjected  to  the  moving  loads  of 
heavy  freight  trains  and  the  vibrations  of 
lieavy  coal  hoists,  as  the  other  wharves  at 
that  place  constructed  at  the  same  time,  with 
identically  the  same  care  and  the  same  mate- 
rials, but  not  subjected  to  the  heavy  over- 
loads, show  no  signs  of  deterioration  and  are 


Fig,  3— Bulkhead   Wall   on   Sand,   New  York 
Dock  Department. 

standing  the  wear  and  tear  of  time  well.  The 
best  English  Portland  cement  was  used  in  this 
work,  and  none  was  allowed  in  the  structure 
unless  it  had  been  thoroughly  tested. 

The  coal  barge  jetty  at  Southampton  built 
by  the  railway.  Fig.  7,  is  founded  on  piles 
made  of  1  part  Portland  cement  and  3  parts 
sand  and  gravel  mixed.  This  sand  and  gravel 
mixture  was  dredged  directly  from  the  Solent 
and  is  practically  a  uniform  mixture  of  1 
part  sand  and  2  parts  gravel.  The  piles  are 
reinforced  and  were  driven  with  a  steam  ham- 
mer through  a  chalk  fill  into  a  hard  bottom 
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of  well  packed  sand  and  gravel.  The  entire 
structure  is  of  reinforced  concrete.  The 
maximum  weight  possible  to  place  on  any 
one  pile  is  17  tons.  The  structure  has  been  in 
use  over  8  years  and  already  shows  signs  of 
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Fig.  4 — Bulkhead  Wall  on  Piles  Driven 

Through  Hard  Bottom,  New  York 

Dock  Department. 

deterioration.  This  is  probably  due  to  the 
excessive  vibration  caused  by  the  coal  hoisting 
machinery  and  the  moving  of  the  immense 
crane  along  the  dock.  This  wharf  was  the 
pioneer  dock  built  by  this  road,  and  is  prob- 
ably too  light.  All  the  other  docks  which  are 
not  subjected  to  similar  vibrations  as  the  coal 
dock  do  not  show  any  signs  of  wear  and  in 
fact  have  cost  practically  nothing  for  main- 
tenance, they  were  designed  for  the  same 
heavy  dock  loads. 

The  Southwestern  railway  has  adopted  the 
Hennebique  system  in  their  work  and  have 
had  great  success  with  their  docks.  Figures 
8  and  9  show  two  of  the  larger  undertakings 
at  their  Southwestern  Railroad  Terminal.  The 
Woolston  Jetty  on  the  Itchen  opposite  to  the 
railroad  docks,  was  built  in  the  year  1899 
and  to  date  has  cost  nothing  for  repairs  ex- 
cept for  the  damage  done  by  a  large  steamer 
having  been  in  collision  with  it,  and  this  was 
very  slight. 

In  the  case  of  the  Southampton  structures 
deterioration  due  to  the  action  of  salt  water 
has  not  been  noticed  to  have  taken  place,  and 
Mr.  F.  E.  Wentworth-Shields,  M.  Inst.  C.  E., 
Dock  Engineer  of  the  London  &  Southwest- 
ern Ry..  is  of  the  opinion  that  if  great  care  is 
exercised  in  making  and  placing  concrete  an 
impermeable  material  will  be  made  which 
can  withstand  the  action  of  salt  water. 

The  large  Eastham  locks  built  by  them  at 
the  entrance  of  the  Manchester  ship  canal 
were  begun  in  1887  and  have  been  in  con- 
stant use  since  1892.  and  although  the  tidal 
range  amounts  to  32  ft.  at  spring  tides  the 
concrete  to-day  is  even  better  than  the  day 
it  was  deposited.     Mr.  W.  Henry  Hunter.  M. 
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Inst.  C.  £.,  chief  engineer  of  this  company, 
states  as  follows:  "My  experience  in  the  use 
of  Portland  cement  in  salt  water  has  now  ex 
tended  over  'M)  years  and  1  have  not  known 
of  any  failure  of  such  work  when  the'  con- 
crete has  been  properly  mixed  and  deposited," 
thus  corroborating  Mr.  Wentworth-Shields' 
opinion. 

Com.  Luigi  Luiggi,  Inspettore  Superiore 
del  Genio  Civile,  Italy,  has  had  considerable 
experience  in  the  construction  of  concrete 
maritime  works  both  in  Italy  and  in  the  Ar- 
gentine Republic.  He  always  employed  a 
rich  impermeable  mortar,  well  mixed,  when 
the  concrete  was  exposed  to  the  action  of  the 
sea  water.  The  concrete  directly  subjected  to 
the  wave  action  is  protected  with  granite  or 
faced  with  a  mixture  of  mortar  about  2  ins. 
thick  and  made  of  1  part  of  cement  and  1 
part  of  sand.  This  mortar  was  thoroughly 
mixed  and  well  worked  against  the  molds  and 
backed  with  a  20-in.  layer  of  concrete  mixed 
1  : 2  :  .3  while  the  remainder  of  the  wall  is 
composed  of  1  :  2  :  5  concrete,  mixed  medium 
wet  so  that  when  it  is  well  rammed,  the  wa- 
ter will  show  on  the  surface,  and  the  result- 


Fig.   8 — View    of   Coal    Barge   Jetty,   South- 
ampton, England. 

ing  structure  is  absolutely  waterproof.  The 
concrete,  however,  must  be  absolutely  im- 
permeable or  the  life  will  be  limited  as  the 
salt  water  percolating  through  the  concrete 
will  soon  cause  it  to  deteriorate  and  the  mass 
will  eventually  crumble  away.  In  a  dry  dock 
built  by  Com.  Luigi  Luiggi  at  the  Argentine 
naval  station  at  Bahia  Blanca,  a  rich  concrete 
backing  was  used.  This  dock  was  put  into 
commission  in  1902  and  is  absolutely  tight,  not 
showing  any  signs  of  leaks.  Great  care  was 
taken,  however,  in  the  placing  of  the  concrete 
to    see    that    everything    connected    with    the 


work  was  done  in  the  best  manner  and  that 
the  various  layers  of  concrete  were  laid  so  as 
to  avoid  all  chances  of  leaks  occurring  at  the 
horizontal  joints  between  the  old  and  new 
concrete. 

In   the   construction   of   Italian   breakwaters 
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•Bulkhead  Wall  on  Rock  Bottom,  New 
York  Dock  Department. 


several  plans  were  developed  and  finally  thev 
were  built  with  concrete  face  blocks  laid  in 
courses,  as  experience  showed  that  a  wall 
constructed  in  this  manner  and  in  accord- 
ance with  the  plans  shown  by  Figs  10  to 
14„  withstood  the  action  of  the  salt  water 
of  the  Mediterranean  and  the  heavy  blows 
of  the  high  waves  better  than  if  the  blocks 
had  simply  been  deposited  without  care  or 
order. 

The  great  advantage  of  the  plan  which 
called  for  a  rubble  backing  faced  with  con- 
crete face  blocks  laid  in  regular  courses  over 
a  facing  laid  randomly  was  soon  noticed.  The 
close  joints  prevented  the  sea  from  washing 
through  the  structure  and  gradually  disin- 
tegrating and  wearing  down  the  face  of  the 
blocks  until  finally  they  were  washed  out  of 
the  wall's  face  by  the  receding  water,  neces- 
sitating repair  work. 

The  wail  with  its  face  laid  in  regular 
courses  is  better  able  to  resist  the  action  of 
the  salt  water  and  the  repairs  are  very  slight, 
due  chiefly  to  the  disintegration  of  the  outer 
faces  of  those  blocks,  which  are  placed  above 
water,  and  which  are  alternately  dry  and  wet. 
Repairs  are  readily  made  by  refacing  the 
blocks  with  a  coat  of  mortar  mixed  1  : 2%. 
The  Giano  Mole,  Genoa,  is  built  in  accord- 
ance with  these  plans,  and  although  complet- 
ed in  1888.  has  required  very  little  repairing 
and   the   cost   of  maintenance   of   this   break- 
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Fig.    5 — Bulkhead    Wall    on    Rock    Bottom, 
New  York  Dock  Department. 
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Fig.  7 — Reinforced  Concrete  Coal   Barge   Jetty,  Southampton,   England. 
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water  has  been  very  slight,  although  it  has 
been  exposed  to  the  heavy  southeasterly' 
gales  and  the  huge  waves  rolled  in  by  them. 
Puzzolana  was  used  in  the  construction  of 
this    breakwater. 

The  Dutch  have  used  concrete  extensively 
in  their  harbor  works.  Figures  15,  16  and  17 
are  examples.  The  concrete  in  all  cases  has 
worn  well  and  they  have  had  no  trouble  with 
their  docks.  An  improvement  in  the  method 
of  constructing  their  walls  was  the  introduc- 
tion of  a  pneumatic  caisson,  which  enables 
them  to  cut  off  their  piles  and  lay  the  plat- 
form and  build  up  the  concrete  wall  to  a 
point  above  M.  L.  W.  dry.  This  has  proven  a 
very  satisfactory  and  economical  method  of 
doing  the  work ;  every  step  can  be  inspected 
as  it  progresses  and  the  possibility  of  obtain- 
ing poor  results  eliminated  as  the  concrete  is 
laid  in  place,  dry.  The  sea  walls  in  Holland, 
some  of  which  are  very  old,  do  not  give  any 
evidence  of  having  been  affected  by  the  salt 
water. 

The  Belgians,  in  the  construction  of  the 
large  breakwaters  at  Heyst,  used  reinforced 
concrete  shells,  which  were  floated  to  place 
and  sunk  at  low  tide  by  being  filled  with  con- 
crete. This  avoided  the  use  of  large  der- 
ricks, which  would  probably  have  been 
wrecked  by  the  heavy   storms  off  that  coast. 

This  work  proceeded  very  rapidly  even 
under  most  unfavorable  conditions.  The 
Heyst  breakwater  was  completed  in  1903,  and 
although  exposed  to  heavy  seas  and  to  large 
changes  in  temperature  is  standing  today  as 
sound  as  ever. 

Figures  18  and  19  show  the  types  of  walls 
built  by  the  City  of  Philadelphia  along  Dela- 
ware Ave.,  G.  S.  Webster,  M.  Am.  Soc.  C.  E., 
Chief  Engineer,  and  J.  A.  Bensel,  M.  Am. 
Soc.     C.     E.,     Consulting    Engineer     for     the 
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per  sq.  in.     At  first  a  granolithic  facing,  com- 
posed of  2  parts  Portland  cement  and  3  parts 
of    granolithic    broken    stone    was    worked    in 
next  to  the  form  as  the  coarser  concrete  was 
cast,  but  this  eventually  was  abandoned.    The 


manufactured  bv  the  Clinton  Wire  Cloth  Co. 
The  shells  were  built  on  land  and  were  al- 
lowed to  set  thoroughly  before  being  placed 
in  the  work ;  they  were  slipped  over  the  piles 
to   protect  them.     A  2-in.   space   was   left   be- 


Fig.  9 — Reinforced  Concrete  Railway    Docks,  Southampton,  England. 

general  condition  of  this  bulklicad  is  good  and  tween  the  piles  and  the  shells,  which  was  aft- 


the    entire    work    is    a    proof    that    careful' 
worked  concrete  will  give  lasting  results. 

Concrete  has  not  onlv  been  used  as  a  pro- 
tection against  the  inroads  of  the  sea;  it  has 
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erwards  filled  with  concrete,  a  rich  grout  be- 
ing first  placed  in  the  bottom  of  the  space 
and  allowed  to  harden  sufficiently  to  enable 
the  water  to  be  pumped  out  and  the  remain- 


Fig.  10 — Galllera  Mole, Genoa   Harbor,   Italy 
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Fig.   13 — Vegliala   Mole,    Leghorn    Harbor, 
Italy. 


Gidard  Estate.  The  concrete  wall  in  each 
case,  from  about  M.  L.  W.  up,  was  built  of 
concrete  laid  en  masse  with  expansion  joints 
every  72  ft.,  and,  although  completed  11  years 
ago,  is  in  splendid  condition.  The  specifica- 
tions were  very  strict  and  supplies  which  did 
not  conform  to  them  were  rejected  and  not 
used  in  the  work.  The  mixture  was  1  part 
Portland  cement,  3  parts  coarse  sand  or 
gravel  graded  from  fine  to  coarse  and  screened 
to  reject  all  particles  greater  than  Vt,  in.  in 
diameter,  free  from  loam,  dust  and  dirt,  and 
6  parts  of  broken  stone,  clean  broken  gran- 
ite, trap  rock  or  other  hard  approved  stone 
crushed  to  pass  a  2-in.  ring  and  screened  to 
reject  all  pieces  less  than  %  in.  in  diameter. 
The  concrete  was  carefully  mixed  and  then 
deposited  in  the  forms  with  great  care,  and 
the  entire  work  was  carried  on  in  a  first  class 
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also  been  adopted  as  a  protection  against  the 
ravages  of  the  teredo.  This  worm  infects  the 
waters  of  our  entire  Atlantic  seaboard,  south 
of  Eastport,  Me. ;  it  is  more  active  in  the 
southerly  regions,  where  the  water  remains 
warm  the  year  around,  and  some  protection 
against  its  voracity  w'as  sought.  Creosoting 
was  found  to  be  fairly  satisfactory,  but  not 
permanent  enough,  so  that  eventually  concrete 
was  employed  as  a  protection  against  the 
teredo  and  limnoria. 

The  .United  Fruit  Company,  having  to  con- 
tend with  this  pest,  determined  to  put  in  a 
worm-proof  dock  at  Bocas  del  Toro,  Panama, 
and  they  retained  Mr.  T.  H.  Howard  Barnes, 
M.  Am.  Soc.  C.  E.,  to  design  a  concrete 
wharf.     The    entire    superstructure    was   built 


der  of  the  concrete  laid  dry.  The  dock  seems 
to  be  wearing  satisfactorily,  although  fairly 
large  steamers  land  alongside ;  the  concrete 
protection  of  the  piles  has  not  shown  any 
signs  of  cracking  or  disintegration 

Mr.  J.  M.  Braxton,  assistant  engineer,  U.  S. 
Army,  has  designed  a  pile  which  he  has  used 
in  his  work  in  the  vicinitv  of  Jacksonville, 
Fla.  Plates  19,  20,  21,  Figures  20  to  22, 
show  the  design.  The  pile  is  composed  of 
concrete  reinforced  with  twisted  steel  rods. 
On  the  lower  end  it  is  fitted  with  a  cast  iron 
point,  the  interior  of  which  contains  two  ribs 
at  right  angles,  to  which  the  twisted  steel  re- 
inforcing rods  are  secured.  The  point  is  so 
rast  that  it  forms  a  shoulder  of  about  2  ins. 
greater  diameter  than  the  pile.    This  shoulder 


Fig.  11 — Giano  Mole,  Genoa  Harbor,  Italy. 


Fig.  12 — New   Mole,  Cantania   Harbor,   Italy. 


manner.  The  Portland  cement  was  of  the 
best  quality  and  was  required  to  pass  very 
rigid  inspection,  showing  a  tensile  strength 
mixed  1 :3  of  170  lbs.  per  sq.  in.  at  the  end 
of  7  days  and  at  the  end  of  28. days  240  lbs. 


of  reinforced  concrete  resting  on  a  sub- 
structure of  untreated  southern  pine  piles. 
These,  after  they  were  driven  to  grade,  were 
protected  by  2-in.  concrete  shells  reinforced 
with  6x6  in.  electrically  welded  wire  mesh,  as 


engages  and  supports  a  wrought  iron  shell 
which  is  used  to  transmit  the  blows  of  the 
driving  hammer  directly  to  the  point,  reliev- 
ing the  concrete  of  the  shock  due  to  the 
hammer   blows.     The   pile    is    driven   as   any 
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wooden   pile   would   be ;   the   iron   shell,   how- 
ever,   is    removed    after   the   driving    is    com- 
pleted. 
The  advantage  of  this  pile  is  that  as  soon 


The  process  of  manufacturing  these  piles 
consists  simply  in  rolling  a  sheet  of  concrete 
spread  out  on  a  wire  mesh  into  a  cylinder 
about  a  center  tube ;  steel  bars  are  used  as  a 


45.40  - 


good  results.  They  use  Japanese  cement  al- 
most entirely  and  by  careful  manipulation  and 
placing  of  the  concrete  the  walls  withstand 
the   action   of  the   sea  water  without  any   re- 


Fig.    14 — Breakwater   at    Harbor   of    Naples,    Italy. 


as  driven  it  is  capable  of  supporting  the  load 
or  structure  that  is  to  be  placed  upon  it,  the 
pile  is  not  subjected  directly  to  the  blows  of 
the  driving  hammer  and  it  is  built  in  a  form 
flat  on  the  ground.  It  can  be  made  and  used 
in  any  length  which  is  obtainable  in  wood. 
In  actual  work  at  Key  West  this  pile  has  been 
driven  2  ft.  into  the  coral  rock,  in  addition  to 
having  been  driven  through  the  overlying  sand 
and  boulders,  the  driving  shell  being  easily 
withdrawn  afterwards.  These  piles  are  being 
used  by  the  government  at  Key  West.  Fla.,  in 
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further  reinforcement.  The  pile  after  having 
been  rolled  is  tied  at  frequent  intervals  with 
wire  to  hold  the  roll  together  while  the  con- 
crete is  setting.  Figure  23  shows  this  pile. 
They  can  be  made  in  almost  any  length;  the 
longest  made  thus  far  was  80  ft.  When  used 
in  salt  water  the  proportion  of  the  concrete  is 
1  part  of  cement,  2  parts  of  sand  and  3  parts 
of  gravel.  This  proportion,  according  to  Mr. 
Chenoweth,  gives  the  best  results  and  the  re- 
quired density  for  piles  to  be  used  under  such 
conditions.  Figure  23  shows  the  driving  cap 
and  cushions  used  with  this  pile.  The  driving 
is  done  by  a  hammer  weighing  4,000  lbs.  The 
docks    and    wharves    of    the    Havana    Central 
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Figs.  15  and  16. — Bulkheads  of  the  Spoorweghaven,   Rotterdam,  Holland. 


a  dock  designed  by  Captain  George  R.  Spald- 
ing, Corps  of  Engineers,  U.  S.  Army. 

John  Monks  &  Sons  of  New  York,  the 
contractors  of  the  Mallory  Lin«  dock  at 
Jacksonville,  Fla.,  have  used  a  concrete  pile 
which  can  be  manufactured  at  slight  cost  and 
as  easily  handled  and  driven  as  a  wooden 
pile.  It  was  designed  by  Mr.  John  W.  Rip- 
ley, M.  Am.  Soc.  C.  E.  The  pile  is  made  by 
wrapping  a  layer  of  concrete  around  a  wood- 
en core.  The  concrete  is  first  spread  out  on 
a  wire  mesh  and  the  whole  is  attached  to  the 
core  and  rolled  around  same.  The  wrapper 
is  then  secured  by  binding  wires  spaced  about 
2  ft.  centers  along  the  pile,  which  is  then 
covered  with  a  %-in.  to  %-in.  thick  coating 
of  mortar.  While  the  piles  are  hardening 
they  are  wet  down  each  day  for  several  day^ 
after  completion.  Tests  made  at  the  U.  S. 
Arsenal  at  Watertown  showed  that  the  Ripley 
piles  have  great  strength  and  a  pile  a  little 
over  14  ins.  in  diameter  and  20  ft.  long  tested 
as  a  long  column  broke  at  240  tons,  or  about 
3,000  lbs.  per  square  inch.  They  will  stand 
the  hardest  driving,  and  at  Jacksonville,  Fla., 
they  were  successfully  driven  through  a  fill 
of  coral  rock  and  dirt  into  the  rock  bottom 
without  damaging  the  concrete  protection.  A 
test  for  bond  showed  the  enormous  strength 
of  15  tons  per  linear  foot  of  pile. 

Another  pile  which  has  been  extensively 
used  is  the  Chenoweth  reinforced  concrete 
pile,  designed  by  Mr.  Alexander  Crawford 
Chenoweth.  It  can  be  manufactured^  without 
the  use  of  forms  and  only  requires  the 
simplest  kind  of  machinery  in  its  construction. 


Railway  at  Muelle  de  Luz,  Havana,  Cuba,  are 
founded  on  Chenoweth  piles.  They  are  wear- 
ing well   and   do  not   show  any  signs   of   de- 


ported failure.  The  proposed  pier  now  being 
constructed  at  Kobe,  Japan,  K.  Morigaki, 
chief  engineer,  is  shown  by  Fig.  24.  The 
geological  formation  of  the  harbor  of  Kobe  is 
similar  to  that  of  the  North  River,  New 
York;  both  have  a  very  deep  underlying  bed 
of  silt;  trard  bottom  is  found  at  such  depths 
that  artificial  foundations  have  to  be  con- 
structed. 

The  bottom  was  dredged  to  a  depth  of  42 
ft.  below  M,  L.  W..  forming  a  trench  58  ft. 
wide  on  the  bottom  the  length  of  the  wall. 
This  was  filled  with  sand  to  — 34  ft.  and 
finally  brought  to  grade  — 3D  ft.  with  an  em- 
bankment of  gravel  and  rip-rap  carefully 
leveled  off  on  top. 

The  wall  proper  rests  on  ferro  concrete 
caissons.  These  shells,  weighing  from  1,600 
to  2,200  tons,  are  built  on  the  land  and  after 
being  allowed  to  season  for  two  months  are 
floated  to  place  by  means  of  a  specially  de- 
signed depositing  dock.  A  longitudinal  dia- 
phragm divides  each  caisson  into  two  parts, 
the  front  half  of  which  is  filled  with  con- 
crete and  the  rear  portion  with  sand  and 
gravel.  This  style  of  quay  wall  has  been  suc- 
cessfully used  by  the  engineers  of  Rotterdam, 
Holland,  and  proven  to  be  economical.  The 
wall  is  then  built  up  to  the  proper  grade  with 
concrete  and  granite  as  shown.  A  rip-rap 
embankment  is  deposited  in  the  rear  and  be- 
tween the  caissons  and  brought  to  such  a 
height  that  the  toe  of  this  bank  will  not  pro- 


Fig.   17 — Bulkhead   of  the  Schiekold,    'Rotterdam,   Holland. 


terioration  in  the  dirty  waters  of  that  harbor. 
The   Japanese   have    successfully   used    con- 
crete  in  their  harbor  works  and  report  very 


ject  beyond  the  toe  of  the  caisson.  The  work 
is  not  completed  as  yet,  but  so  far  seems  to 
be  satisfactory;  some  settlement  has  been  ob- 
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served,  as  would  be  expected,  but  nothing 
very  serious.  Then  entire  structure  will  be 
built  of  concrete  made  with  Japanese  cement, 
the  "Asano"  brand  being  used  chiefly. 

.Although  the  majority  of  the  work  carried 
on  in  concrete  has  been  successful,  a  number 
of  failures  have  been  recorded.  A  most  nota- 
ble failure  due  to  the  deterioration  of  the 
concrete  is  the  Graving  dock  at  Aberdeen, 
Scotland.  This  dock,  which  was  built  of 
concrete,  was  opened  in  188.5  and  immediately 
showed  signs  of  leaks.  Two  years  later,  in 
1887.  the  leakage  was  so  bad  that  Mr.  William 
Smith,  M.  Inst.  C.  E.,  was  called  in  to  make  a 
report  on  the  condition  of  the  dock.  Samples 
were  cut  out  of  the  concrete  and  sent  to  Pro- 
fessor Brazier  of  Aberdeen  University  to 
analyze.  This  was  done  and  it  was  found 
that  the  deterioration  was  due  to  the  chemi- 
cal action  of  the  salt  water  on  the  cement. 
Professor  Brazier  says: 

The  analyses  of  the  series  of  decomposed  ce- 
ment show  a  remarkable  difference  to  the  orig- 
inal cement,  inasmuch  as  that  in  all  these  sam- 
ples there  is  found  a  large  quantity  of  magnesia 
and  a  large  proportion  of  lime,  in  the  form  of 
carbonate.  I  believe  this  alteration  is  brought 
about  entirely  tiy  the  action  of  the  salt  water 
upon  the  cement.  There  is  no  other  source  for 
either  the  magnesia  or  the  carbolic  acid. 

Mr.  Philip  J.  Mersent,  M.  Inst.  C.  E.  I'Pro- 
ceedings  of  the  Institution  of  Civil  Engi- 
neers. Vol.  CVII),  was  called  as  a  consulting 
engineer  to  report  and  as  a  result  of  his  ex- 
amination reported  that  as  near  as  he  could 
determine  the  deterioration  existed  chiefly  in 
those  sections  where  the  proportions  were  S 
parts  sand  to  1  part  of  cement  or  even  more. 
This  high  ratio  of  sand  gave  a  very  porous 
concrete.  The  mortar  layer  plastered  on  the 
surface  of  the  concrete  and  mixed  1  part  of 
cement  to  1%  parts  of  sand  had  as  a  rule 
hardened  thoroughly  and  was  in  very  "ood 
condition,  as  was  also  the  concrete  which  was 
mixed  1  part  cement,  2  parts  of  sand  and  4 
parts  of  stone.  Therefore  Mr.  Mersent  states 
that  the  concrete  must  be  impermeable  to 
water  if  it  is  to  have  any  life  at  all,  and  as 
long  as  it  is  so,  it  will  last  indefinitely. "  Per- 
meable concrete  soon  deteriorates  and  rapidly 
goes  to  pieces,  softening  and  eventually 
crumbling  away.  Mr.  J.  W.  Sandeman,  M. 
Inst.  C  E..  as  well  as  Com.  Luigi  Luiggi,  M. 
Inst.  C.  E.,  both  advocate  an  impermeable 
concrete. 

Mr.  Sandeman  in  his  paper  on  "Action  of 
Salt  Water  Upon  Concrete"  states  that  con- 
crete must  be  impervious  if  it  is  to  last  any 
length  of  time,  and  the  maximum  proportion 
of  the  sand  in  the  mortar  must  not  be  more 
than  twice  that  of  the  cement.  The  mortar 
must  exceed  the  maximum  voids  in  the  ag- 
gregate so  as  to  thoroughly  cover  the  ag- 
gregate as  well  as  fill  all  the  voids.     Concrete 


Fig.   18 — Delaware   Ave.   Bulkhead,   Philadelphia,   Pa. 


proportioned  as  above  will  give  satisfactory 
results,  provided  the  materials  are  of  the  best 
quality  of  their  respective  kinds.  The  con- 
crete must  be  impermeable  if  it  is  to  be  used 
under  or  in  salt  water.  They  found  that  a 
concrete  made  with  mortar  composed  of  cem- 
ent and  a  fairly  coarse  sand  gave  better  re- 
sults and  a  more  impermeable  concrete  than 
one  mi.xed  with  a  larger  proportion  of  fine 
sand.  Bearing  this  in  mind.  Com,  Luigi 
Luiggi  was  able  to  build  a  perfectly  tight  dry 
dock  at  Baliia  Blanca. 

Concrete  to  be  used  in  water  and  salt  water 
especially  must  be  impermeable  or  it  other- 
wise will  soon  be  destroyed  by  the  action  of 
the  chemicals  in  the  water.  The  cement  must 
be  of  the  best  quality  and  be  thoroughly 
analyzed,  tested  and  inspected  before  using. 
The  sand  must  be  a  clean,  sharp  sand  free 
from  loam  and  all  vegetable  and  -foreign 
matters.  The  stone  must  be  a  clean,  sound 
stone  or  a  clean  gravel  of  the  proper  size. 
Great  care  must  be  taken  with  the  mixing 
and  the  placing  of  the  concrete  and  if  this  is 
done,  there  is  no  reason  a  concrete  structure 
should  not  be  as  lasting  as  one  of  stone. 

The  great  ease  with  which  concrete  struc- 
tures  can  be   built,   the   small  cost   of   annual 


maintenance  and  the  almost  indestructibility 
of  the  structure  should  recommend  the  use  of 
this  material  in  preference  to  others  and 
more  than  overcome  the-  greater  initial  cost. 
Eliminating  such  charges  as  would  be  com- 
mon to  all  kinds  of  quay  walls,  such  as  back- 
filling,  dredging  and   paving,  a   concrete  wall 
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Fig.   19— Delaware  Ave.   Bulkhead,   Philadel  phia,  Pa. 


Metallic 
Dnvinij  5/Joe 


Fig.  20 — Section  of  Braxton  Concrete  Pile. 

founded  on  short  wooden  piles  and  hard 
bottom  and  faced  with  granite  from  about 
mean  low  water  up  would  cost  about  four 
times  as  much  as  a  wooden  crib  bulkhead. 
The  cost  of  maintenance  of  the  masonry  wall 
would  be  practically  nothing  and  its  life  un- 
limited, while  the  crib  bulkhead,  every  15 
years,  would  require  .rebuilding  from  M.  L. 
W.  up,  and  the  annual  repairs  to  same  would 
be  considerable.  The  above  comparison  of 
construction  is  based  on  prices  as  they  were 
ten  years  ago.  At  the  present  time  the  cost 
of  lumber  has  nearly  doubled,  while  the  prices 
of  cement,  broken  stone  and  sand  have  prac- 
tically remained  stationary,  so  that  today  the 
initial  cost  of  the  concrete  struoture  would 
not  be  much  more  than  twice  to  two  and  one- 
half  times  that  of  the  wooden  bulkhead  or 
dock. 

The  United  States  having  considered  that  it 
had  an  inexhaustible  supply  of  lumber,  has 
not  developed  the  use  of  concrete  in  its  har- 
bor works  to  the  same  extent  that  other  na- 
tions have,  nations  which  are  less  fortunate  in 
the  natural  resources.  However,  the  constant 
drain  made  on  the  eastern  pine  forests  has 
practically  exhausted  them  and  the  great  ad- 
vance in  prices  has  obliged  the  engineer  to 
search  for  some  material  to  replace  wood  and 
this  will  naturally  cause  them  to  turn  to  con- 
crete. 
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Fig.  21 — View  of  Shoe  and  Shell  for  Braxton    Concrete  Pile. 


An   Act  To    Amend  the  Labor  Law,  in 
Relation  to  Workmen's  Compensa- 
tion in  Certain  Dangerous  Em- 
ployments in  New  York. 

Section  1.  Chapter  thirty-six  of  tlic  laws  of 
nineteen  hundred  and  nine,  entitled  ".\n  act 
relating  to  labor,  constituting  chapter  thirty- 
one  of  the  consolidated  laws,"  is  hereby 
amended  by  inserting  therein  a  new  article, 
to  be  Article  14-a  thereof,  to  read  as  follows : 

215.  Application  of  article.  This  article 
shall  apply  only  to  workmen  engaged  in  man- 
ual or  mechanical  labor  in  the  following  em- 
ployments, each  of  which  is  hereby  determined 
to  be  especially  dangerous,  in  which  from  the 
nature,  conditions  or  means  of  prosecution  of 
the  work  therein,  e.xtraordinary  risks  to  the 
life  and  limb  of  workmen  engaged  therein  are 
inherent,  necessary  or  substantially  unavoid- 
able, and  as  to  each  of  which  employments  it 
is  deemed  necessary  to  establish  a  new  system 
of  compensation  for  accidents  to  workmen. 

(1)  The  erection  or  demolition  of  any 
bridge  or  building  in  which  there  is,  or  in 
which  the  plans  and  specifications  require  iron 
or  steel   frame  work. 

(2)  The  operation  of  elevators,  elevating 
machines  or  derricks  cr  hoisting  apparatus 
used  within  or  on  the  outside  of  any  bridge 
or  building  for  the  conveying  of  materials  in 
connection  with  the  erection  or  demolition  of 
such  bridge  or  building. 

(3)  Work  on  scaffolds  of  any  kind  elevated 
twenty  feet  or  more  above  the  ground,  water, 
or  floor  beneath  in  the  erection,  construction. 
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painting    alteration    or     repair 
bridges  or  structures. 

(4)   Construction,    operation. 


of    buildings. 


alteration    or 


imity  to  gunpowder,  blasting  powder,  dyna- 
mite or  any  other  explosives,  where  the  same 
are  used  as  instrumentalities  of  the  industry. 

(6)  The  operation  on  steam  railroads  of 
locomotives,  engines,  trains,  motors  or  cars 
propelled  by  gravity  or  steam,  electricity  or 
other  mechanical  power,  or  the  construction 
or  repair  of  steam  railroad  tracks  and  road 
lieds  over  which  such  locomotives,  engines, 
trains,    motors    or   cars    are    operated. 

{")  The  construction  of  tunnels  and  sub- 
ways. 

(8)  .'Ml  work  carried  on  under  compressed 
air. 

210.  Definitions.  The  words,  "employer," 
"workman"  and  "employment,"  or  their  plur- 
als, used  in  this  article,  shall  be  construed  to 
apply  to  all  the  employments  above  described. 

217.  Basis  of  liability.  If,  in  the  course  of 
.•my  of  the  employments  above  described,  per- 
sonal injury  by  accident  arising  out  of  and 
in  the  course  of  the  employment  after  this 
article  takes  effect  is  caused  to  any  work- 
man employed  therein,  in  whole  or  in  part,  or 
the  damage  or  injury  caused  thereby  is  in 
whole  or  part  contributed  to  by 

(a)  A  necessary  risk  or  dan,ger  of  the  em- 
ployment or  one  inherent  in  the  nature  there- 
of ;  or 

(b)  Failure  of  the  employer  of  such  work- 
man or  any  of  his  or  its  officers,  agents  or 
employes  to  exercise  due  care,  or  to  comply 
with  any  law  affecting  such  employment ;  then 
such    employer    shall,    subject    as    hereinafter 


Fig.  22 — View  Showing  Completed  Braxton    Concrete   Piles. 


repair   of   wires,   cables,   switchboards    or   ap- 
paratus charged  with  electric  currents. 

(."))   .All  work  necessitating  dangerous  prox- 


mentioned,  be  liable  to  pay  compensation  at 
the  rates  set  out  in  section  two  hundred  and 
nineteen-a  of  this  title;  provided  that  the  em- 
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Secfmn  of  Cast  Iron  DrmrtCf  Cap 
Fig.  23 — Details  of  Chenoweth  Concrete    Piles   and    Driving   Cap. 


Fig.  24 — Quay  Wall,  Kobe   Harbor,  Japan. 
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plover  sliall  not  be  liable  in  respect  ot  any  ni- 
jiir'y  wbich  does  not  disable  the  workman  for 
a  p'eriod  of  at  least  two  weeks  from  earning 
full  wages  at  the  work  at  which  he  wa.s  em- 
ployed and  provided  that  the  employer  shall 
not  be  liable  in  respect  of  any  injury  to  the 
workman  which  is  caused  in  whole  or  i"  P^' 
by  the  serious  and  willful  misconduct  of  the 
workman. 

218.  Rights  of  action  not  affected.  The 
right  of  action  for  damages  caused  by  any 
such  injury,  at  common  law  or  under  any 
statute  in  force  on  January  one,  nineteen  hun- 
drer  and  ten,  shall  not  be  afTected  by  this  ar- 
ticle, and  everv  existing  right  of  action  for 
negligence  or  to  recover  damages  for  injuries 
resulting  in  death  is  continued,  and  nothing 
in  this  "article  shall  be  construed  as  limiting 
such  right  of  action,  but  in  case  the  injured 
workman,  or  in  event  of  his  death  his  execut- 
or or  administrator,  shall  avail  himself  of  this 
article,  either  bv  accepting  any  compensation 
hereunder  in  accordance  with  section  two  hun- 
dred and  nineteen-a  hereof  or  by  beginning 
proceedings  therefor  in  any  manner  on  ac- 
count of  any  such  injury,  he  shall  be  barred 
from  recoverv  in  and  deemed  thereby  to  have 
released  every  other  action  at  common  law 
or  under  anv  other  statute  on  account  of  the 
injurv  after'this  article  takes  effect.  In  case 
after' such  injurv  the  workman,  or  in  the  event 
of  his  death  his  executor  or  administrator, 
shall  commence  any  action  afcommon  law  or 
under  anv  statute  other  than  this  article 
against  the  employer  therefor  he  shall  be 
barred  from  all  benefit  of  this  article  in  re- 
gard thereto. 

219.  Notice  of  accident.  No  proceedings 
for  compensation  under  this  article  shall  be 
maintained  unless  notice  of  the  accident  as 
hereinafter  provided  has  been  given  to  the 
employer  as  soon  as  practicable  after  the  hap- 
peiiing  thereof  and  before  the  workman  has 
voluntarily  left  the  employment  in  which  he 
was  injured,  and  during  such  disability,  but 
no  want  or  defect  or  inaccuracy  of  a  notice 
shall  be  a  bar  to  the  maintenance  of  proceed- 
ings unless  the  employes  proves  that  he  is 
prejudiced  by  such  want,  defect  or  inaccuracy. 
Notice  of  the  accident  shall  state  the  name 
and  address  of  the  workman  injured,  the  date 
and  place  of  the  accident,  and  in  simple  lan- 
guage the  physical  cause  thereof,  if  known. 
The  notice  may  be  served  personally  or  by 
sending  it  by  mail  in  a  registered  letter  ad- 
dressed to  the  employer  at  his  last  known 
residence  or  place  of  business. 

219-a.  Scale  of  compensation.  The  amount 
of  compensation  shall  be  in  case  death  re- 
sults from  injury : 

(a)  If  the  workman  leaves  a  widow  or  next 
of  kin  at  the  time  of  his  death  wholly  depend- 
ent on  his  earnings,  a  sum  equal  to  twelve 
hundred  times  the  daily  average  of  such  work- 
man at  the  rate  at  which  he  was  being  paid 
by  such  employer  at  the  time  of  the  injury 
subject  as  hereinafter  provided,  and  in  no 
event  more  than  three  thousand  dollars.  Any 
weekly  payments  made,  under  this  article  shall 
be   deducted   in   ascertaining  such   amount. 

(b)  If  such  widow  or  next  of  kin  at  the 
time  of  his  death  are  in  part  only  depend- 
ent upon  his  earnings,  such  proportionate 
sum  not  exceeding  that  provided  in  subdivi- 
sion a  as  may  be  determined  according  to  the 
injury  to  such  dependents. 

(c)  If  he  leaves  no  dependents,  the  reason- 
able expenses  of  his  medical  attendance  and 
burial   not  exceeding  one  hundred  dollars. 

Whatever  sum  may  be  determined  to  be 
payable  under  this  article  in  case  of  death  of 
the  injured  workman  shall  be  paid  to  his  legal 
representative  for  the  benefit  of  such  depend- 
ents, or  if  he  leaves  no  such  dependents,  for 
the  benefit  of  the  persons  to  whom  the  ex- 
penses of  medical  attendance  and  burial  are 
due. 

(2)  Where  total  or  partial  incapacity  for 
work  at  any  gainful  employment  results  to  the 
workman  from  the  injury,  a  weekly  payment 
commencing  at  the  end  of  the  second  week 
after  the  injury  and  continuing  during  such 
incapacitv,  subject  as  herein  provided,  equal 
to  fifty  "per  centum  of  his  average  weekly 
earnings   when   at   work. on    full  time  during 


the  preceding  year  during  which  he  shall  have 
been  in  the  emplovment  of  the  same  employ- 
er, or  if  he  shall  have  been  in  the  employment 
of  the   same   employer   for   less   than   a  year, 
then  a  weekly  payment  of  not  exceeding  three 
times  the  average  daily  earnings  on  full  time 
for  such  less  period.     In  fixing  the  amount  of 
the   weekly   payment,   regard   shall   be   had   to 
the  difference  between  the  amount  of  the  av- 
erage earnings  of  the  workman  before  the  ac- 
cident and  the  average  amount  he  is  able  to 
earn  thereafter  as  wages  in  the  same  employ- 
ment or  otherwise.     In  fixing  the  amount  ot 
the  weekly   payment,   regard   shall   be  had   to 
any  payment,  allowance  or  benefit  which  the 
workman    may    have    received    from    the   em- 
ployer   during    the   period    of    his    incapacity, 
and   in   case   of  partial   incapacity  the  weekly 
payment    shall   in   no   case   exceed   the   differ- 
ence  between   the   amount     of     the     average 
weekly   earnings   of  the  workman  before  the 
accident  and     the     average     weekly     amount 
which  he  is  earning  or  is  able  to  earn  in  the 
same  employment  or   otherwise  after  the  ac- 
cident, but  shall  amount  to  one-half  of  such 
difference.     In  no  event  shall  any  compensa- 
tion  paid  under  this  article  exceed  the  dam- 
age   suffered,   nor   shall    any   weekly   payment 
payable  under  this  article  in  any  event  exceed 
ten  dollars  a  week  or  extend  over  more  than 
eight  years  from  the  date  of  the  accident. 

219-b.  Medical  examinations.  Any  work- 
man entitled  to  receive  weekly  payments  un- 
der this  article  is  required,  if  requested  by  the 
employer,  to  submit  himself  for  examination 
by  a  duly  qualified  medical  practitioner  or 
surgeon  provided  and  paid  for  by  the  em- 
ployer, at  a  time  and  place  reasonably  con- 
venient for  the  workman,  within  three  weeks 
after  the  injury,  and  thereafter  at  intervals 
not  oftener  than  once  in  six  weeks.  If  the 
workman  refuses  to  submit  to  such  examina- 
tion, or  obstructs  the  same,  his  right  to  weekly 
pavments  shall  be  suspended  until  such  exam-  . 
ination  has  taken  place,  and  no  compensation 
shall  be  payable  during  or  for  account  of 
such  period. 

219-c.  Incompetency  of  workman.  In  case 
an  injured  workman  shall  be  mentally  incom- 
petent at  the  time  when  any  right  or  privilege 
accrues  to  him  under  this  article,  a  committee 
or  guardian  of  the  incompetent  appointed  pur- 
suant to  law  may,  on  behalf  of  such  incompe- 
tent, claim  and  exercise  any  such  right  or 
privilege  with  the  same  force  and  effect  as  if 
the  workman  himself  had  been  competent  and 
had  claimed  or  exercised  any  such  right  or 
privilege ;  and  no  limitation  of  time  in  this 
article  provided  for  shall  run  so  long  as  said 
incompetent  workman  has  no  committee  or 
guardian. 

219-d.     Settlement  of   disputes.     Any  ques- 
tion which  may  arise  under  this  act  shall  be 
determined  either  by  agreement  or  by  arbitra- 
tion as  provided  in  the  code  of  civil  procedure 
or  by  an  action  at  law  as  herein  provided.     In 
case  the  employer   fail  to  make  compensation 
as  herein  provided,  the  injured  workman,  or 
his    committee    or    guardian,    if    such   be    ap- 
pointed, or  his  executor  or  administrator,  rnay 
then  bring  an  action  to  recover  compensation 
under  this   article  in  any  court  having  juris- 
diction thereof,  or  in  any  court  vvhich  would 
have    had    jurisdiction    of    an    action    for    re- 
covery   of    damages    for    negligence    for    the 
same  injury  between  the  same  parties.     This 
article  however  shall  not  be  construed  as  ex- 
tending   the    jurisdiction    of    any    such    court 
to    award    judgment    for    an    amount    greater 
than  now  allowed  by  law.     Such  action  shall 
be  conducted  in  the  same  manner  as  actions  at 
law    for  the   recovery   of   damages   for   negli- 
.gence.      The   judgment    in    such    action   if    in 
favor  of  the  plaintiff  shall  be  for  a  sum  equal 
to  the  amount  of  payments  then  due  and  pros- 
pectively due  under  this  article.     Such  action 
must  be  commenced  within   six  months  after 
the  happening  of   the  accident  or   in  case   of 
the   death   of  the  workman   by   such   accident 
within   six   months   after   the   appointment   of 
his  legal  representative  in  this  state,  or  in  the 
event    of    his    physical    incapacity,    within    six 
months   after  the   removal  thereof,  or   in  the 
event   of    weekly    payments   by   the    employer 
hereunder,  within  six  months  after  such  pay- 
ments   have    ceased.      In    such    action    bv    an 


executor  or  administrator  the  judgment  may 
provide  the  proportions  of  the  award  or  the 
costs  to  be  distributed  to  or  between  the  sev- 
eral dependents.  If  such  determination  is  not 
made  it  shall  be  determined  by  the  surrogate's 
court,  in  which  such  executor  or  administra- 
tor is  appointed,  in  accordance  with  this  article, 
on  petition  of  any  party  interested  on  such  no- 
tice as  such  court  may  direct. 

219-e.  Preferences  and  exemptions.  Any 
person  entitled  to  weekly  payments  under  this 
article  against  any  employer  shall  have  the 
same  preferential  claim  therefor  against  the 
assets  of  the  employer  as  allowed  by  law  for 
a  claim  by  such  person  against  such  employer 
for  unpaid  wages  or  personal  services.  Week- 
ly payments  due  under  this  article  shall  not 
be  assignable  or  subject  to  levy,  execution  or 
attachment. 

2'19-f.  Attorneys'  liens.  No  claim  of  an 
attornev-at-law  for  any  contingent  interest  m 
any  recovery  under  this  article  for  services  is 
securing  such  recovery  or  for  disbursements 
shall  be  an  enforceable  lien  on  such  recovery, 
unless  the  amount  of  the  same  be  approved  m 
writing  by  a  justice  of  the  supreme  court,  or 
in  case  the  same  be  tried  in  any  court,  by  the 
justice  presiding  at  such  trial. 

219-g.    Liability  of  principal  contractors.     If 
an  emplover  who  shall  be  the  principal  enters 
into  a  contract  with  an  independent  contractor 
to  do  part  of  such  employer's  work,  or  if  such 
contractor  enters  into  a  contract  with  a  sub- 
contractor to  do  all  or  any  part  of  the  work- 
comprised   in   such   contractor's   contract   with 
the  employer,  the  said  principal  shall  be  liable 
to  pay  to  anv  workman  employed  in  the  exe- 
cution  of   the   work  any  compensation  under 
this   article   which  he  would   have  been  liable 
to  pay  if  that  workman  had  been  immediately 
employed  bv  him;  and  where  compensation  is 
claimed  from  or  proceedings  are  taken  against 
the   principal   then,   in   the   application  of   this 
■    article,  references  to  the  principal  shall  be  sub- 
stituted for  references  to  the  employer,  except 
that    the    amount    of    compensation    shall    be 
calculated   with   reference   to   the   earnings   of 
the  workman  under  the  contractor  or  employer 
by  whom  he  is  immediately  employed.  Where 
such    principal   is   liable   to   pay   compensation 
he  shall  be  entitled  to  be  indemnified  by  any 
person   who    would    have   been    liable   to   pay 
compensation    to   the   workman   independently 
of  this  section.     Nothing  in  this  section  shall 
be  construed  as  preventing  a  workman  from 
recovering    compensation    under    this    article 
from  the  contractor  or  subcontractor,  instead 
of  the  principal :   nor  shall  this  section  apply 
in    any   case   where   the   accident    shall    occur 
elsewhere  than  on,  or  in,  or  about  the  prem- 
ises on  which  the  principal  has  undertaken  to 
execute  the  work  or  which  are  otherwise  un- 
der his  control  or  management. 

(2)   The   act   shall   take     effect     September 
first,  nineteen  hundred  and  ten. 


Work  was  begun  on  the  first  trestle  for  the 
Colon  harbor  breakwaters  at  the  Atlantic  en- 
trace  of  the  Panama  Canal  on  Aug.  8._  At 
present  a  regular  track  pile  driver  is  drivir'^ 
the  piles,  but  in  the  course  of  a  few  weeks  a 
steam  piston  driver  will  be  on  the  Isthmus. 
The  new  driver  is  built  to  drive  piles  not  only 
on  the  line  on  which  it  runs,  but  also  for 
tracks  running  parallel  to  the  operating  track. 
The  trestle  now  under  construction  will  ex- 
tend from  Toro  Point  ll.iniO  ft.  to  the  en- 
trance of  the  Canal,  and  the  breakwater  will 
be  built  by  dumping  rock  from  dump  cars  run 
Dut  on  this  trestle. 


The  contract  for  building  a  new  ladder 
dredge  for  the  Pacific  Division  of  the  Panama 
Canal  to  William  Simons  &  Co.,  Ltd.,  of  Ren- 
frew, Scotland.  This  company  was  the  low- 
est of  the  three  bidders,  one  of  which  was 
an  American  firm  whose  proposal  was  con- 
sidered excessive.  The  dredge  will  cost  $399.- 
.340  and  is  to  be  delivered  at  Balboa  365  days 
from  the  date  the  contract  is  signed,  making 
the  voyage  from  Scotland  through  the  Strait 
of  Magellan  to  the  Pacific  entrance  of  the 
Canal  under  its   own  steam. 


August  T,i.  loio. 
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ROADS      AND      STREETS      SECTION 


Snow  Removed  in  New  York  City. 

The  matter  of  removing  snow  from  the  city 
streets  has  always  been  one  of  the  most  diffi- 
cuh  problems  which  has  confronted  the  city 
officials  of  New  York  City.  In  an  effort  to 
devise  some  satisfactory  plan  for  snow  re- 
moval the  Board  of  Estimate  early  this  year 
appointed  a  committee  to  investigate  the  mat- 
ter. The  committee  made  its  report  on  July 
1  and  this  report  was  adopted  by  the  Board  of 
Estimate.  The  committee  considered  various 
plans  of  snow  removal  which  may  be  roughly 
divided  in  three  classes:  (1)  The  collection 
an<l  removal  of  snow  by  hand  labor  and 
carts,  under  the  area  and  cubic  yardage  sys- 
tems, the  snow  to  be  dumped  into  the  rivers 
and  sewers,  (2)  Mechanical  devices  for  re- 
moving snow  and  dumping  it  either  into  the 
sewers  or  the  rivers ;  and  (,3)  melting  devices, 
either  stationary  or  portable,  for  the  disposi- 
tion of  the  snow. 

The  report  of  the  committee,  in  part,  fol- 
lows : 

1.  The  committee  has  carefully  considered 
the  question  of  contract  on  area  system  and  is 
opposed  to  this  form  of  contract,  for  the  reason 
that  no  form  of  contract  under  this  system  has 
as  yet  been  devised  that  will  eliminate  the 
element  of  chance,  and  that  will  be  fair  and 
equitable,  both  to  the  city  and  to  the  contractor. 

The  proper  administration  of  a  contract  under 
the  cart-load  or  cubic  yardage  system  depends 
entirely  upon  the  amount  of  control  exercised 
by  the  commissioner  of  street  cleaning,  through 
his  snow  office,  in  measuring  the  capacity  of 
the  carts  and  properly  checking  of  the  number 
of  loads  hauled.  No  such  accurate  system  has 
yet  been  installed  as  would  warrant  the  com- 
mittee in  advocating  such  a  contract  for  this 
winter.  Experience  has  shown  that  in  previous 
years  bids  for  the  removal  of  snow  have  been 
confined  to  a  few  large  contractors,  resulting  in 
prices  which  your  committee  believes  to  be 
excessive. 

2.  Mechanical  Devices,  etc. — The  suggested 
devices  have  been  chiefly  scrapers  tliat  would 
not  remove  the  snow  entirely  from  the  surface 
of  the  streets.  It  may  be  that,  as  auxiliaries 
to  other  systems,  some  of  these  may  prove 
to  be   usable. 

3.  Snow  Melting  Apparatus,  etc. — Many  of 
these  devices  the  committee  believes  to  be  too 
high  in  cost  of  construction  and  operation,  and 
others  not  mechanically  correct.  A  few  of  them 
seem  to  have  merit,  and  are  worthy  of  further 
consideration. 

Tour  committee  believes  that  this  should  be 
a.  winter  of  expeTimentation  as  to  the  best 
metliods  of  snow  removal,  and  that  various 
schemes  .should  be  tried,  such  as  the  greater 
use  of  the  sewers,  various  mechanical  devices, 
such  as  scrapers  and  snow  melting  machines, 
in  order  that  the  city  may  finally  determine 
upon  a  permanent  policy  for  handling  this 
most  difficult  problem,  and  that  any  saving 
made  may  accrue  to  the  city  and  not  to  the 
contractors. 

Of  the  various  devices  submitted,  two  have 
seemed  worthy  of  further  attention,  and  if  the 
recommendations  of  the  committee  meet  with 
your  approval,  will  be  investigated  in  more 
detail:  these  are:  (1)  A  self-propelling  machine 
consisting  of  toiler,  steam  engine,  elevator 
and  melting  appliance,  all  mounted  on  wheels. 
The  snow  is  shoveled  by  hand  into  the  elevator, 
which  carries  it  to  the  melting  tank,  where  it  Is 
brought  into  contact  with  the  heat  of  the  boiler 
and  direct  steam.  The  cost  of  operation  and 
the  feasibility  under  actual  working  conditions 
have  not  been  accurately  determined,  but  the 
designers  of  this  machine  liave  offered  to  dem- 
onstrate the  efficiency  of  their  invention,  during 
the  coming  winter,  without  cost  to  the  city. 
(21  A  stationary  underground  melting  plant  into 
which  the  snow  is  dumped  from  the  vehicles, 
either  carts  or  scrapers,  through  openings  on  the 
street  surface.  The  snow  falls  upon  grates. 
where  it  is  met  by  a  hot  .air  blast  from  a  series 
of    coke    furnaces:    settlinir    basins    underneath 


receive  and  hold  the  solid  master  brought  along 
with  the  snow,  and  only  the  water  is  allowed 
to  reach  the  sewers.  Some  arrangement  could 
probably  be  made  with  the  designers  of  this 
plant  for  an  installation  at  a  reasonable  figure, 
with  a  view  to  giving  this  method  a  thorough 
test.  The  location  suggested  for  the  experi- 
mental plant  "U'as  at  the  south  end  of  Cooper 
square  triangle,  and  for  a  five  hundred  cubic 
>  ard  per  hour  capacity  plant  the  estimated  cost 
was  $50,000,  in  which  sum  is  included  the  cost 
of  operating  for  the  first  year. 

Your  committee,  therefore,  recommends  as 
follows: 

1.  That  no  contract  for  the  removal  of  snow- 
be  entered  into  by  the  commissioner  of  street 
cleaning  for  this  winter;  but  that  the  commis- 
sioner be  instructed  to  make  arrangements  for 
handling  the  snow  this  coming  winter  with  his 
own  force,  with  the  addition  of  hired  laborers 
and   equipment. 

2.  That  the  commissioner  of  street  cleaning 
be  instructed  to  prepare  and  advertise  imme- 
diately for  carts,  horses  and  drivers,  to  be 
tendered  to  the  department  upon  call  of  the 
commissioner,  at  so  much  per  day:  the  specifi- 
cations for  this  contract  to  be  submitted  to  the 
board  of  estimate  before  being  advertised.  In 
this  connection,  the  commissioner  should  also 
he  instructed  to  ascertain  from  the  various  city 
departments  the  num-ber  of  trucks  each  of  the 
departments  can  make  available  for  snow  re- 
moval work.  Further  negotiations  should  be 
entered  into  with  various  trucking  concerns, 
with  a  view  to  making  some  arrangement  for 
the  hiring  of  trucks  that  may  be  out  of  use 
during  or  after  snow  falls. 

3.  That  careful  experiments  should  be  made, 
looking  toward  the  greater  use  of  the  sewers 
of  the  city  for  the  removal  of  snow. 

4.  That  $100,000  special  revenue  bonds  be' 
authorized,  in  pursuance  of  section  1S8  of  the 
Greater  New  York  Charter,  for  experimenting 
with  various  meclianical  devices  approved  of  by 
this  committee  for  the  removal  of  snow  from 
the  streets  and  that  engineers  to  be  designated 
by  this  committee  be  authorized,  in  addition  to 
the  engineers  of  the  street  cleaning  depgirtment. 
to  supervise  and  report  upon  the  results  of  these 
experiments. 

In  accordance  with  the  report  of  this  com- 
mittee, the  Commissioner  of  Street  Cleaning 
prepared  a  form  of  contract  for  carts  for  the 
coming  winter,  which  was  submitted  to  and 
approved  by  the  Board  of  Estimate,  as  fol- 
lows : 

Notice  is  hereby  given  that  the  commissioner 
of  street  cleaning  intends  during  the  coming 
winter  season  of  1910-1911,  under  the  authority 
of  section  541  of  the  Greater  New  York  Charter, 
to  hire  for  the  purpose  of  removing  snow  and 
ice  from  the  streets  of  the  City  of  New  York, 
such  and  so  many  horses,  carts,  or  other  vehicles 
of  various  sizes  and  capacities,  as  well  as  ma- 
chines or  other  devices  suitable  for  the  pur- 
pose, at  agreed  rates  or  prices  per  load,  per 
gang,  per  length  of  haul:  the  rate  or  price  to  be 
made  for  each  different  class  of  vehicle  or  device 
hereinafter  described. 

The  compensation  will  cover  the  furnishing 
of  the  vehicle  with  horse  and  driver,  or,  if  a 
motor   vehicle,    the    motor   power    and   operator. 

Vehicles  will  be  classed  as  follows: 

Class  "A" — Two-wheel  ash  or  coal  carts  and 
single-horse  express  wagons  or  other  veiiicies 
having  a  capacity  approximately  of  1.5  cu.  yds., 
water  measure. 

Class  "B" — Bottom  dumpers,  sand  tni-^ks,  and 
dirt  trucks,  with  sideboards,  or  oth  t  vehicles 
having  a  capacity  approximately  of  2.5  cu.  yds., 
water  measure. 

Class  "C" — Bottom  dumpers,  brick  trucks, 
and  -.-wheel  ash  trucks,  or  other  vehicles,  having 
a  capacity  approximately  of  3.5  cu.  yds.,  water 
measure. 

Class  "D" — All  vehicles  having  a  greater  ca- 
pacity than  3.5  cu.  yds.,  water  measure.  Vehi- 
cles of  this  class  will  be  measured  and  payment 
will  be  made  per  cubic  yard,  water  measure. 


All  vehicles  must  be  of  proper  pattern,  sub- 
ject to  the  approval  of  the  commissioner  of 
street  .cleaning,  or  his  representative.  All  vehi- 
cles must  be  of  such  a  pattern  as  to  permit  of 
dumping   quickly. 

Bids  for  each  class  of  vehicles  must  be  made 
for  length   of  haul,  as   follows: 

Less  than  %  mile,  between  Vi  and  hi  mile, 
between  1  and  H4  miles,  between  1%  and  2 
miles. 

Points  of  dumping  will  be  designated  from 
time  to  time  and  may  be  varied  at  the  dis- 
cretion of  the  commission  or  the  inspector  of 
snow  removal,  and  each  contractor  must  hold 
himself  in  readiness  to  dump  at  any  point 
designated  from  any  section  within  the  district 
bid  upon.  The  point  of  dumping  may  be  at 
the  pier  or  bulkhead  line,  upon  vacant  property, 
into  sewer  manholes,  or  at  other  points  as  may 
be  secured  by  the  department  of  street  cleaning. 

The  length  of  haul  will  be  determined  by  esti- 
mation from  the  map  commencing  at  the  center' 
of  gravity  of   the   district   and  measured   to  the 
designated   point   of   dumping. 

Computation  of  the  work  to  be  paid  for  will 
be   made  daily. 

The  contractor,  as  a  condition  of  his  being 
entitled  to  receive  these  rates,  and  as  a  con- 
sideration therefor,  must  have  ready  at  the 
loading  point  for  the  winter  of  1910-1911.  at 
least  20  vehicles  within  two  hours  after  the 
commissioner  of  street  cleaning  has  ordered  the 
W'ork  to  begin.  And  such  gangs  of  vehicles  shall 
be  kept  continuously  working,  day  and  night,  in 
specified  districts,  until  notified  by  the  commis- 
sioner to  stop  the  work,  and  the  contractor  must 
provide  for  the  substitution  of  horses  and 
drivers  or  motor  operators  so  as  to  comply  with 
the   provisions   of  the  labor  law. 

The  work  of  loading  the  vehicles  will  be  done 
by  laborers  employed  by  the  department  of 
street  cleaning,  and  when  so  loaded  the  vehicles 
shall  be  driven  to  the  dumping  point  designated 
by  the  loading  foreman  of  the  department  and 
there  unloaded  and  dumped  as  directed  by  the 
dumping  foreman   of  the  department. 

Tlie  contractor  shall  on  demand  bj'  the  com- 
missioner dismiss  without  delay  from  his  service 
on  this  work,  any  agent  or  employe  who  by 
disorderly,  quarrelsome  or  disobedient  conduct 
or  incompetency  in  his  manner  of  doing  the 
work  may  lessen  the  efficiency  of  the  said  work. 

The  contractor  shall  have  at  all  hours  of  the 
day  and  night  a  representative  at  some  place 
designated  by  him  before  the  work  begins  upon 
whom  the  commissioner  or  his  representative 
may  serve  notice  as  to  increase  of  force,  dis- 
charge of  drivers  or  stoppage  of  the  work  when- 
ever he  maj'.  deem  it  necessary.  And  the  con- 
tractor will  provide  and  maintain  at  his  own 
cost  and  expense  an  office  conveniently  located 
in  the  Borough  of  Manhattan,  and  will  provide 
and  maintain  telephone  service  at  all  hours  of 
the   day  and   night. 

The  hiring  provided  for  in  this  notice  will 
be  done  by  the  commissioner  after  receiving  bids 
from  the  owners  or  agents  of  the  owners  of  said 
vehicles  and  devices,  and  the  bids  will  be 
received  by  gangs  of  districts  as  given  in  the 
"Schedules  of  Snow  Removal  of  the  Department 
of  Street  Cleaning  for  1910-1911,"  and  bidders 
will  be  allowed  to  bid  for  one  or  more  gangs  as 
they  may  elect. 

Within  five  days  after  receiving  the  bids  for 
this  hiring  or  at  any  time  subsequent  thereto 
to  be  determined  by  the  commissioner,  the  con- 
tractor shall  furnish  to  the  commissioner  satis- 
factory evidence  that  he  has  or  has  secured  the 
use  and  control  of  a  sufficient  number  of 
vehicles  to  carry  out  the  requirements  of  the 
work   aforesaid. 


A  change  has  been  made  in  the  place  of 
meeting  of  the  annual  convention  of  the 
American  Railway  Bridge  and  Building  Asso- 
ciation from  Fort  Worth,  Tex.,  to  Denver, 
Colo.  The  convention  will  meet  at  Denver 
on  Oct.  18,  19  and  20,  1910. 


1 88 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  9. 


The  Conclusions  of  the  Sections  of  the 
Second  International  Road  Congress 
Regarding  Various  Phases  of 
Road  Construction  and 
Maintenance. 
One  of  the  most  important  features  of  the 
Second  International  Road  Congress  at  Brus- 
sels was  the  conclusions  reached  by  the  vari- 
ous   sections   regarding   phases   of    road    con- 
struction   and    maintenance.     These      sections 
considered  the   following  subjects:    (1)    Met- 
alled and  Paved  Roads;    (2)    Foundation  and 
Drainage  of   Road;    (3)    Light  Railways  and 
Tramways;   (4)   Cleaning  and  Watering;   (5) 
Choice   of    Surfacing:    (6)    Distribution   Sys- 
tems under  Roads:    (?)    Influence  of  Weight 
and  Speed  of  Vehicles  on  Bridges;    (8)    De- 
sign   of    Road    Vehicles;     (9)    Motor    Omni- 
busses.     While   the   conclusions   do   not  bring 
out    much    tliat    is    new.   yet    they    express   in 
concrete  form  ideas  which  formerly  in  many 
-cases  have  been  held  but  vaguely.     The  con- 
clusions arrived  at  by  the  sections  were  em- 
bodied in  the  following  resolutions,  which  we 
reprint   from   our  English   contemporary   The 
Survevor : 

MET-\LLED    AND   PAVED  ROADS. 

Use  of  Binding  Materials  in  the  Construc- 
tion of  Metalled  Roads.— The  Congress  be- 
lieves that  it  is  desirable  to  pursue  and  de- 
velop the  applications  of  the  use  of  binding 
materials  in  the  construction  of  metalled  road- 
ways, special  attention  being  given: 

(1)  To  determine  in  each  case  the  char- 
acter of  the  binder  best  suited  to  local  con- 
ditions. 

(2)  To  determine  as  exactly  as  possible 
the  phvsical  and  chemical  characteristics  to 
be  specified  for  tar,  bituminous,  asphaltic  or 
other  binders  as  best  suited. 

(3)  To  compare  the  different  results  ob- 
tained in  various  methods  of  construction. 

(4)  To  investigate  the  influence  that  stor- 
ing of  tarred  metal  during  a  more  or  less  ex- 
tended period,  before  being  used,  may  have 
upon  the  perfection  of  the  work. 

(5)  To  make  a  study  of  the  deteriorations 
that  the  materials  are  subjected  to  during  use. 

(C))  To  specify  the  system  to  be  advised 
where  ordinary  metalling  has  proved  deficient 
and  stone  paving  cannot  for  some  reason  be 
applied. 

(7)  To  establish  for  each  district,  accord- 
ing to  local  conditions  and  in  each  case  the 
relation  between  cost  and  the  result  obtained. 

Use  of  Trackways  in  Paved  Roads. —  (a) 
Apart  from  exceptional  cases  depending  upon 
local  conditions,  the  construction  of  track- 
ways in  paved  roadways  can  be  considered 
but  an  expedient. 

Progress  Made  in  Combating  Wear  and 
Dust. — Confirming  the  resolutions  passed  at 
the  Paris  Congress  in  1908,  the  Congress  be- 
lieves— • 

(1)  That  superficial  tarring  may  be  con- 
sidered as  definitely  accepted  in  practice,  and 
that  the  advantage  to  be  derived  from  spread- 
ing fine  sand  or  suitable  stony  material  after 
tarring  and  rolling  the  same  is  not  at  pres- 
ent proved,  and  should  form  the  object  of 
comparative  tests. 

(2)  That  in  the  future  application  of  these 
methods  the  attention  of  road  builders  could 
be  drawn  witli  benefit  to  the  comparison  of 
results  obtained  by  the  laying  of  tar,  bitumin- 
ous or  asphaltic  substances — hot  or  cold — by 
machine  or  by  band,  both  from  the  point  of 
view  of  cost  and  from  the  point  of  view  of 
the  efficiency  of  the  operation. 

(3)  That  it  is  desirable,  in  comparing  re- 
sults, to  take  into  account  the  quantity  of  the 
materials  composing  the  metalling,  the  in- 
tensity of  traffic  and  tonnage,  as  well  as  the 
climate. 

(4)  That  with  due  regard  to  the  resources 
of  each  region  in  tar,  bituminous  or  asphaltic 
substances,  it  is  important  to  specify  in  con- 
tracts the  conditions  that  are  to  be  fulfilled, 
especially  as  regards  the  preservation  of 
"life;"  that  is  to  say,  the  property  of  pre- 
serving the  binding  power. 

(.5)  That  it  would  be  desirable  thst  a  com- 
parison be  established  between  the  advantages 


of  tarring — this  word  being  taken  in  its 
broadest  sense— in  different  cases ;  whether  the 
operations  are  to  be  frequently  repeated 
small  doses  being  applied  each  time,  or  wheth- 
er larger  quantities  are  to  be  applied  at  great- 
er intervals.  Furthermore,  whether,  in  the 
metalling  itself,  a  tar,  bituminous  or  asphaltic 
binding  material  has  already  been  incorporated 
or  not. 

(6)  That  the  conclusion  adopted  by  the 
first  Congress  is  to  be  maintained  in  tola,  run- 
nin.g  as  follows :  emulsions  of  tar  or  of  oil, 
hydroscopic  salts,  etc.,  have  a  real  but  not  a 
lasting  efficiency.  Therefore  their  use  should 
be  limited  to  special  circumstances,  ^  such  as 
on  racecourses,  and  in  connection  with  festi- 
vals, processions,   etc. 

FOUNDATION    AND  DRAINAGE  OF  ROADS. 

Foundation.— (1)  The  formation  and  con- 
struction of  foundations  of  roadways  should  . 
be  made  the  stronger  in  proportion  to  the  less- 
er compactness  of  the  ground.  The  founda- 
tion should  have  more  body  and  resistance  the 
more  it  is  exposed  to  internal  deterioration 
and  external  wear. 

(2)  In  the  choice  of  the  system  of  founda- 
tion for  roadway,  both  stone  sett  and  met- 
alled, stress  should  be  principally  laid  on  the 
deeree  of  dryness  and  dampness  of  the  sub- 
soil, while  having  regard  to  the  possibility  of 
their  drainage  and  to  their  geological  nature 
and  to  the  nature  of  the  materials  of  the  lo- 
cality. 

Drainage. —  (3)  In  soils  where  preliminary 
drainage  is  required  before  construction  the 
general  methods  of  drainage  should  be  ap- 
plied to  the  whole  or  to  a  part  of  the  road 
body  and  to  the  bed  of  the  metal  if  neces- 
sary. 

(4)  The  cross  and  longitudinal  sections  of 
roads  and  those  of  side  gutters  should  be 
established  so  as  to  facilitate  the  flow  of  the 
trickling  water  and  to  prevent  infiltration  of 
water  into  road  surfaces,  which  should  be 
made  as  impermeable  as  possible. 

The  evaporation  of  superficial  dampness 
should  be  encouraged  by  every  means. 

(.5)  The  works  for  the  foundation  and  for 
drainage  should  be  carried  out  simply  and 
economically,  and  by  using  the  materials  of 
the  country  so  far  as  possible. 

LIGHT    RAILWAYS    AND    TRAMWAYS. 

(1)  In  the  study  of  the  new  roads  to  be 
constructed  both  in  the  nei.ghborhood  of  large 
towns  as  well  as  in  the  onen  country  it  may 
be  useful  to  try  to  provide  a  sufficient  road 
width  for  the  construction  of  a  light  railway 
outside  the  roadway. 

The  designs  should  be  of  such  a  kind  as  to 
provide  for  every  kind  of  traffic. 

It  is  desirable  that  the  supplementary  costs 
should  be  defrayed  bv  the  owners  of  the  light 
railway  as  far  as  the  part  of  the  road  re- 
served  for  the  rail  track  is  concerned. 

(2)  The  construction  of  sunken  rails  in 
the  metalled  roadways  is  always  harmful  to 
the  viability  of  roads,  and  there  results  a 
marked  increase  in  cost  of  the  maintenance. 
It  is  desirable  that  this  method  should  be 
avoided  as  much  as  possible. 

The  presence  of  tramway  rails  in  paved 
roads  makes  the  repair  of  the  paving  very 
difficult  where  the  latter  abuts  against  the  rails. 
It  is  necessary  to  diminish  that  nuisance  as 
far  as  possible  by  appropriate  methods. 

(3)  Where  the  railway  is  placed  by  the  side 
of  the  road  it  is  preferable,  where  the  vv'idth 
of  the  road  permits,  to  construct  it  on  a  spe- 
cial track,  inaccessible  to  wheeled  traffic  and 
super-elevated  in  order  to  allow  greater  safety. 

It  is  necessary  in  all  cases  to  provide  proper 
drainage. 

In  the  case  of  metalled  roadways,  the  own- 
ers of  the  railway  should  be  obli.ged  to  con- 
struct on  the  outside  border  of  the  roadside 
a  depot  for  materials  for  the  repair  of  the 
road:  the  same  obligation  should  be  in  some 
cases  extended  to  paved  roads. 

(4)  The  removal  of  trees  along  roadsides 
should  not  be  tolerated  unless  in  special  cases. 

If  the  width  between  the  tree  rows  is  insuf- 
ficient for  the  rail  track  to  give  the  necessary 
width  for  ordinary  wheel  traffic  the  track 
should  be  laid  on  the  outside  of  the  trees. 

(o)   It  is  desirable  that  the  owners  of  light 


railways  should  assist  the  work  of  maintain- 
ing the  area  of  the  road  or  roadway  occu- 
pied by  the  rails  or  contiguous  to  same  or 
pay  the  costs  of  this  maintenance. 

CLEANING  AND  WATERING. 

Throwing  refuse  upon  the  public  roads 
should  be  carefully  avoided.  Such  refuse 
should  be  removed  by  the  municipality  and  not 
by  the  owners  of  adjoining  property  provided 
the  cost  of  this  work  is  recovered  from  the 
latter. 

In  large  towns  it  is  necessary  to  give  special 
care  to  cleaning  and  watering. 

Cleaning  should  be  done  as  rapidly -as  pos- 
sible. 

Watering  must  be  frequent  and  limited  in 
amount  according  to   local   conditions. 

Washing  and  sweeping  should  be  done  as 
early  as  possible.  Mechanical  processes  are 
particularly  recommended. 

Improvement  in  the  implements  should  be 
sought  for  with  a  view  of  ensuring  the  most 
complete  cleaning  with  the  least  inconvenience 
to  the  public. 

Motor  machines  can  be  advantageously  used 
for  cleaning  and  road  watering  in  large 
towns. 

CHOICE  OF   SURFACING  MATERIALS. 

(1)  Macadam  causes  dus.t  and  mud,  is  ex- 
pensive to  maintain,  and  is  suitable  in  large 
cities  only  for  streets  where  the  traffic  is  not 
very  great  or  heavy. 

(2)  The  experimental  work  carried  out  in 
recent  years  with  macadam  improved  by  us- 
ing a  bituminous  or  tarry  coating  or  binder 
must  be  continued  in  order  to  determine  the 
best  methods  of  utilizing  this  kind  of  construc- 
tion under  varying  conditions,  so  that  this 
question  may  be  submitted  again  at  the  next 
conference. 

(3)  Stone  pavement  has  great  qualities  of 
resistance  and  durability.  Its  maintenance  is 
easy  and  economical;  it  produces  hardly  any 
dust,  and  is  suitable  where  there  are  tram- 
way tracks. 

(4)  It  should  be  adopted  in  thoroughfares 
whenever  noise  is  of  little  consequence  or 
when  wood  or  asphalt  surfaces  are  not  suit- 
able. It  should  consist  of  setts  regular  in 
shape,  durable,  but  not  slippery,  wearing  ev- 
enly, and  laid  upon  a  foundation  and  with 
close  joints. 

(5)  The  Congress  desires  to  see  the  trials 
of  small  sett  pavements  continued  wherever 
local  circumstances  and  tral'tic  conditions  per- 
mit. 

(6)  Wood  paving  is  noiseless;  not  slippery 
if  kept  clean ;  it  stands  very  heavy  traffic.  The 
use  of  it  should  be  extended  even  to  thor- 
oughfares through  which   run  tramway  lines. 

(7)  The  respective  advantages  of  soft  and 
hard  wood  blocks  must  be  a  subject  of  dis- 
cussion at  a  forthcoming  Congress. 

(8)  .Asphalt  pavements  should  be  recom- 
mended owing  to  their  good  qualities  from 
the  hygienic  point  of  view  and  their  ease  of 
cleaning  and  of  repair.  This  surfacing  is 
almost  noiseless  and  produces  but  little  dust, 
but  is  unsatisfactory  adjacent  to  tramway 
rails. 

(9)  There  is  opportunity  for  its  use  in 
fashionable  thoroughfares  where  the  traffic  is 
not  severe,  where  there  are  no  tramways,  and 
where  the  grades  are  very  moderate. 

(10)  Finall.v,  the  trials  of  asphalt  flag  and 
block  pavements  should  be  continued, 

DISTRIBUTION    SYSTEMS    UNDER   ROADS. 

(1)  It  is  desirable  to  free  as  far  as  possi- 
ble the  carriageways  from  the  minor  distri- 
bution systems  of  pipes  which  now  encumber 
them  and  to  leave  in  them  only  the  large  sew- 
ers and  mains  which  require  little  attention. 

(2)  As  far  as  possible  the  minor  distribu- 
tion pipes  wliich  are  connected  to  the  adjoin- 
ing houses  should  be  doubled  and  placed  on 
both  sides  of  the  street.  This  doubling  is 
especially  recommended  for  streets  with  heavy 
traffic  and  also  for  those  where  the  surface 
rests  on  a  solid  foundation. 

(3)  It  is  advisable  to  consider  the  advan- 
tages of  placing  all  distribution  systems  ex- 
cept gas  in  subways  of  suitable  dimensions  un- 
der the  footwavs.  In  this  case  great  care  must 
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be  taken  to  prevent  flooding  caused  by  break- 
age of  water  pipes. 

(4)  When  the  distribution  works  have  been 
actually  placed  under  the  carriageway,  the 
Congress  advises  that  the  system  of  doubling 
should  be  applied  prudently  by  taking  ad- 
vantage of  the  opportunity  given  by  consider- 
able repairs  or  alterations. 

(5)  Complete  agreement  is  necessary  be- 
tween all  authorities  interested  in  the  streets 
in  order  to  conduct  their  operations  so  as  to 
interfere  as  little  as  possible  with  the  traffic. 
It  is  most  desirable  that  all  street  works 
should  he  under  the  general  direction  of  those 
responsible  for  maintaining  the  surface.  The 
work  must  be  carried  out  as  rapidly  as  pos- 
sible, and  so  as  to  reduce  the  space  occupied 
on  the  public  highw.iy  and  the  obstruction  to 
traffic. 

(fi)  Trees  planted  in  the  footways  in  urban 
districts  should  be  chosen  so  as  not  to  in- 
convenience the  frontagers  by  tlicir  leaves  nor 
to  interfere  by  their  roots  with  the  distribu- 
tion systems. 

INFLUENCE    OF    WEIGHT    AND    SPEED    OF   VEHICLES 
ON   BRIDGES,  ETC. 

(1)  The  development  of  mechanical  traffic 
has  not  had  up  to  the  pre.'^ent  the  effect  of  in- 
creasing the  weight  of  \  chicles  generally  be- 
yond the  limits  recognized  by  regulations  and 
custom  in  connection  with  constructional  cal- 
culations. In  any  case  it  is  desirable  that  when 
existing  regulations  are  revised  steps  should 
be  taken  to  test  bridges  by  placing  upon  them 
the  heaviest  probable  loads  under  the  most  un- 
favorable conditions  and  exclusively  com- 
posed  of  mechanical  vehicles. 

(2)  Under  the  present  conditions  of  con- 
structing motor  vehicles  and  building  public 
roads  it  does  not  seem  possible  that  the  speed 
of  vehicles  could  have  any  effects  on  modern 
and  well-built  bridges  which  have  not  already 
been  duly  taken  into  account  in  the  usually 
adopted  methods  of  calculations  of   strength. 


It  may  Ik-  advisable,  however,  wlien  testing 
new  bridges  or  re-testing  bridges  to  make  use 
of  the  heaviest  motor-driven  vehicles  per- 
mitted to  run,  and  running  them  at  high 
speed. 

(3)  The  consolidation  (solidarization)  of 
the  different  parts  of  which  bridges  are  com- 
posed aids  their  capacity  to  withstand  the  ef- 
fects of  vehicular  traffic. 

DESIGN    OF    R0,\D   VEHICLES. 

Animal-drawn  Vehicles. —  (1)  Heavily-load- 
ed vehicles  with  narrow  tires  may  cause  ex- 
ceptional datrage  to  roads  laid  down  for  gen- 
eral traffic. 

(2)  It  is  desirable  that  trials  should  be  tak- 
en in  hand  for  the  purpose  of  determining  the 
relation  which  should  exist  between  the  load, 
the  diameter  of  wheel,  and  the  width  of  tread, 
so  as  to  avoid  abnormal  damage. 

Mechanically-drawn  Vehicles. —  (1)  Such 
automobiles  as  fall  under  the  head  of  "tour- 
ing cars"  cannot  cause  abnormal  damage  to 
the  roads  so  long  as  their  speed  is  kegf  with- 
in limits. 

(2)  Public  service  automobiles  cannot  cause 
appreciable  damage  to  the  road  provided  that 
the  maximum  speed  does  not  exceed  25  Kilo- 
metres per  hour :  that  the  maximum  axle-load 
does  not  reach  4  tons  on  the  heaviest-loaded 
axle. 

(3)  Commercial  motors  need  not  cause  ex- 
ceptional damage  to  a  well-constructed  road 
provided  that  the  following  limits  are  adhered 
to :  First  type — vehicles  in  which  the  axle- 
load  is  less  than  -IVz  tons;  maximum  speed, 
16  kilometres  per  hour. 

In  the  narrow  streets  in  towns  and  large 
cities,  wTien  vibrations  of  the  ground  are  to 
be  feared,  it  is  possible  to  tninimize  the  in- 
convenience by  reducing  the  speed  in  a  suit- 
able degree. 

Second  type — vehicles  in  which  the  maxi- 
mum axle-loads  are  between  iVe   and  7  tons, 


and    the    maximum    speed    12    kilometres    per 

hour. 

It  is  desirable  that  experiments  should  be 
taken  in  hand  in  order  to  determine  the  maxi- 
mum width  of  the  tires  of  all  automobiles 
while  still  insuring  that  under  normal  condi- 
tions the  distribution  of  the  load  on  the 
ground  should  take  place  over  the  whole  sup- 
porting area. 

(4)  Ribbed  or  grooved  iron  tires  cause  ab- 
normal damage  to  the  road  no  matter  what 
their  width  or  what  load  they  support. 

(5)  Vehicles  propelled  by  mechanical  power 
cannot  cause  extraordinary  damage  to  the 
curved  portions  of  roads  provided  that  at  these 
points  a  sufficient  super-elevation  is  given, 
and  that  the  curved  portion  is  not  approached 
or  traversed  at  an  unreasonable  speed. 

((i)  With  a  view  to  saving  the  roads  it  is 
desirable  that  car  builders  should  go  carefullv 
into  the  question  of  clutches  and  brakes,  so 
that  the  skidding  of  the  wheels  may  be  avoid- 
ed, balance  the  tnotors  as  perfectly  as  possi- 
ble, and  allow  a  reasonable  raising  of  the 
center  of  gravity. 

MOTOR    OMNIBUSES. 

The  Congress  is  of  opinion  that  public 
motor  omnibus  service  should  be  encouraged. 
As  a  final  resolution  the  Congress  is  of  opin- 
ion at  the  present  moment  to  decide  definitely 
on  the  respective  advantages  of  the  two  modes 
of  transport,  but  that  one  forms  the  comple- 
ment of  the  other  and  not  the  rival,  and  the 
adoption  of  one  or  other  method  largely  de- 
pends on  local  conditions. 

The  progress  of  motor-omnibus  traffic  and 
the  extent  of  the  use  of  this  method  of  trans- 
portation is  capable  of  great  extension — (a) 
by  the  use  of  wheels  fitted  with  rubber  tires ; 
(b)  by  any  progress  made  in  construction. 

The  number  of  passengers  carried  by  motor 
omnibuses  should  be  greater  for  the  town 
than   for  the  countrv. 


WATER-WORKS    AND     SEWERS    SECTION 


Some    Experience    in    Treating    High- 

Colored  Water  from  the  Penobscot 

River  at  Bangor,  Me. 

The  purification  of  the  water  of  the  Penob- 
scot River  at  Bangor,  Me.,  is,  owing  to  its 
high  color,  low  turbidity  and  mineral  compo- 
sition, very  difficult  and  is  accompanied  by 
several  peculiar  chemical  facts.  In  the  report 
of  James  M.  Caird.  chemist  and  bacteriologist, 
for  the  Bangor  Water  Board,  for  the  year 
ending  Feb.  10,  1910,  some  experience  with 
this  water  is  given  which  we  abstract. 

The  drainage  area  of  the  Penobscot  River, 
above  the  water  works  intake,  is  about  7,700 
square  miles.  About  70  per  cent  of  this 
drainage  area  is  composed  of  forests.  The 
drainage  from  numerous  farms  finds  its  way 
into  the  river.  The  sewerage  from  several 
localities  is  also  discharged  into  it.  There  are 
also  several  large  pulp  mills  on  the  river, 
which  discharging  their  waste  into  the  water 
causes  it  to  carry  at  times  considerable  wood 
pulp.  Wood  pulp  in  considerable  quantities 
was  present  in  the  water  on  five  days.  The 
composition  of  the  water  is  rather  peculiar 
for  a  river,  in  that  it  is  always  highly  colored ' 
and  contains  little  or  no  turbidity.  The  aver- 
age color  was  71.2  parts  per  million,  while  the 
turbidity  was  only  2.39  parts  per  million.  The 
average  bacteria  per  c.  c.  was  1,725,  while  61.9 
per  cent  of  the  1  c.  c.  samples  examined  gave 
positive  presumptive  tests  for  B.  Coli-com- 
munis.  During  the  year  1,392,824,000  gallons 
of  water  were  treated. 

A  complete  sanitary  examination  of  this 
water  is  made  once  a  week;  once  a  month  a 
mineral  analysis  is  made. 

The  plant  consists  of  the  following:  Low 
duty  pumps,  chemical  house,  coagulation  ba- 
sin, filters,  clear  water  well,  and  high  duty 
pumping  station.  The  low  duty  punips  deliver 
the  water  to  the  coagulation  basins;  after 
passing  through  the  basins  it  is  delivered  by 
gravity  to  the  filters  and  thence  to  the  clear 


water  well,  from  which  it  is  taken  by  the  high 
duty  pumps  and  delivered  to  the  consumers. 
As  the  water  is  passing  to  the  co_agulation 
basins  the  chemicals,  sulphate  of  alumina  and 
lime  are  added.  There  are  two  coagulation 
basins,  with  a  combined  capacity  of  1,500,000 
gallons. 

A  test  was  made  to  learn  the  time  required 
for  the  water  to  pass  through  the  basins  and 
the  filters.  A  solution  of  common  salt  was 
added  to  the  water  on  the  suction  side  of  the 
low  lift  pump  and  samples  of  the  filtered 
water  were  collected  every  15  minutes  and 
tested  for  chlorine.  During  this  time  the 
plant  was  operating  at  the  rate  of  5,000,000 
gals,  per  day,  and  it  required  2%  hours  for 
the  salt  to  pass  through  the  basins  and  filters. 

In  treating  this  water  the  length  of  time 
which  the  coagulant  has  to  act,  and  the  tem- 
perature are  very  important  factors.  When 
the  temperature  is  above  50°  F.  the  coagula- 
tion forms'  rapidly  and  in  large  floes;  with  a 
lower  temperature  the  coagulation  forms 
slowly  and  in  extremely  fine  particles.  With  a 
longer  period  of  time,  better  coagulation  and 
more  sedimentation  would  take  place.  This 
would  produce  better  results  and  a  longer 
period  between  washing  filters  and  a  less 
amount  of  wash  water.  It  would  be  an  easy 
and  inexpensive  matter  to  place  some  baffles 
in  the  present  coagulation  basins  in  such  a 
way  that  they  would  increase  the  length  of 
time  it  takes  for  the  water  to  pass  through  the 
basins. 

Experiments  have  been  made  using  sulphate 
of  iron  and  lime  as  coagulents,  but  the  re- 
sults were  not  satisfactory.  Sulphate  of 
alumina  is  used  as  a  coamilent,  and  owing  to 
the  low  alkalinity  of  the  unfiltered  water  it  is 
necessary  to  use  an  alkali,  lime  or  soda-ash. 
Nearly  all  of  the  sulphate  of  alumina  used 
contained  some  free  acid. 

It  is  to  be  noted  from  Table  I  that  only  two 
of  the  shipments  contained  over  17%  per  cent 
aluminum  oxide.  The  large  amount  of  iron 
is  a  serious  detriment  in  treating  this  water, 


TABLE  I.— SHOWING  THE  COMPOSITION 
OF  THE  VARIOUS  SHIPMENTS  OF  SUL- 
PHATE OF  ALUMINA  USED  DURING  THE 
YEAR. 

Date,  Alum.,    Iron,     Acid,  Water, 

1909.  AI2O3.     Fe-Oa.     SO3.      H2O.  Ins'fble. 

April     18.60         .50       39.60       42.10       .13 

Mav     ■.  ...    16.65       1.79       40.40       42.60       .16 

.June    14.20       4.86       39.04       43.50       .08 

August     16.67       2.40       40.13       40.70       .06 

September    ..   16.80       2.13       39.35       44.30'  .05 

October    17.21       1.59       39.58       38.81       .10 

November     ..   17.44       1.S7       39.24       38.70       .12 
December   ...   17.61       1.70       41.46       39.44       .14 

1910. 
January     ....   17.47         .94       37.75       40.50       .10 
Average    16.96      1.98      39.50      41.18      .10 


as  it  forms  compounds  with  the  coloring 
matter  in  the  water  and  it  is  very  difficult  to 
remove. 

Good  sulphate  of  alumina  should  be  of  the 
following  composition :  Not  less  than  17%  per 
cent  aluminum  oxide  AUO.,,  not  more  than  .40 
per  cent  iron  FeA,  not  more  than  37%  per 
cent  acid  SO3.  not  over  47  per  cent  water  HiO, 
not  over  0.5  per  cent  insoluble  matter  and  no 
free  acid. 

It  is  possible  to  obtain  a  good  floe  and 
color  removal  using  sulphate  of  alumina 
alone,  but  the  filtered  water  would  not  be 
alkaline.  As  soon  as  lime  or  soda-ash  is 
added,  the  color  returns  to  the  water  and  the 
coagulation  becomes  very  fine  and  is  retained 
on  the  filter  beds  with  great  difficulty.  Owing 
to  this  peculiar  condition  the  treatment  of 
this  water  is  very  difficult. 

Laboratory  experiments  have  been  made  to 
determine  the  £tTect  of  various  amounts  of 
sulphate  of  alumina  on  the  color  and  alka- 
linity of  the  unfiltered  water.     (Table  IJ.) 

The  results  indicate  that  it  is  impossible  to 
remo\e  any  of  the  color  unless  over  1  gr.  of 
sulphate  of  alumina  per  gallon  is  used.  It  is 
also  seen  from  the  table  that  by  using  1.5  grs. 
of  sulphate  of  alumina  per  gallon,  the  color  is 
reduced  about  50  per  cent,  while  with  2  grs. 
the  color  is  reduced  about  80  per  cent. 
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TABLE  II.— SHOWING  THE  ACTION  OF 
VARIOUS  AMOUNTS  OF  SULPHATE  OF 
ALUMINA  ON  THE  COLOR  AND  ALKALIN- 
ITY, ONE-HALF  HOUR  ALLOWED  FOR 
REACTION-TEMPERATURE  45 °F. 
Color  Alumina,      Alkalinity      Alkalinity 

parts  per  grs.  parts  per      used,  parts 

million.        per  gallon.       million,      per  million. 
65.  0.0  12.  n.  blank 

55.  .5  9.  3. 

55.  1.0  5.  7. 

26.  1.5  3.  9. 

10.  2.0  plus  11. 

It  is  found  (Table  III)  that  1  gr.  of  sul- 
phate of  alumina  per  gallon  of  water  will  re- 
duce the  alkalinity  7  parts  per  million  and  that 
2  grs.  will  reduce  the  alkalinity  11  parts,  or  an 
average  of  5.5  parts  per  million  per  grain  of 
sulphate  of  alumina.  In  these  experiments 
the  sulphate  of  alumina  contained  about  17 
per  cent  aluminum  oxide  and  about  IVz  per 
cent  iron  oxide. 

TABLE  III.— SHOWING  THE  RANGE  OF 
ALKALINITY  IN  PARTS  PER  MILLION,  IN 
UNFILTERBD  AND  FILTERED  WATER  AT 
BANGOR,    ME. 

Alkalinity.  Unfiltered. 

parts  per  million.  days.  Filtered  days. 

0-5  5.  35S. 

6-10  305.  6. 

11-15  54.  0. 

From  Table  III  it  is  seen  .that  on  five  days 
of  the  year  the  alkalinity  of  the  unfiltered 
water  was  less  than  6  parts  per  million,  while 
on  305  days,  or  about  84  per  cent  of  the  year, 
the  alkalinity  was  between  6  and  10  parts  per 
million.  The  following  table  shows  the  alka- 
linity in  parts  per  million : 

Unnitered.  Filtered. 

Maximum     14.0  Y.O 

Minimum     4.0  1.0 

Average     S.S  3.1 

With  such  a  low  alkalinity  it  is  seen  that  the 
sulphate  of  alumina  must  be  applied  with 
great  care  to  insure  anything  like  uniform  and 
satisfactory  results. 

In  several  places  clay  has  been  used  with 
good  success  in  making  up  the  deficiencies  in 
the  alkalinity,  therefore  experiments  (Table 
IV)  were  made  with  two  kinds  of  clay;  i.  e., 
red  and  blue.  In  the  laboratory  tests  it  was 
found  that  the  blue  clay  gave  very  satisfactory 
results  in  making  up  the  alkalinity. 

TABLE  IV.— SHOWING  THE  ACTION  ON  THE 
COLOR  AND  ALKALINITY  OF  VARIOUS 
AMOUNTS  OF  CLAY  AND  SULPH.\TE  OF 
ALUMINA. 

Alkalinity 

Color  parts  parts  Clay  grs.    Alumina  grs. 

per  million,  per  million,  per  gallon,     per  gallon. 

55.  12.  untreated  water 

48.  6.  1.0                    1.5 

19.  4.  1.0                    2.0 

12.  2.  1.0                    2.5 

48.  8.  2.0                    1.5 

18.  4.  2.0                    2.0 

12.  2.  2.0                      2.5 

The  plant  was  operated  using  various 
amounts  of  clay  and  sulphate  of  alumina,  and 
while  it  was  found  that  the  clay  produced  an 
alkalinity,  it  was  impossible  to  get  the  alumi- 
num hydrate  in  such  form  that  it  would  be 
retained  by  the  filters,  therefore  as  far  as  the 
trouble  due  to  the  alumiinim  hydrate  passing 
the  filters  was  involved  there  was  no  benefit 
from  the  use  of  clay. 

TABLE  v.— SHOWING  THE  RANGE  IN 
COLOR.  IN  PARTS  PER  MILLION  IN  THE 
UNFILTL'RED,  FILTERED  AND  CITY  TAP 
WATER.    BANGOR,   ME. 

Color  parts  Unfiltered,      Filtered,       City  tap, 

per  million.       days.  days.  days. 

0-20  46.  33. 

21-30  175.  145. 

31-40  66.  94 

41-50  27.  41.  41. 

51-60  43.  26.  22. 

61-70  150.  8.  S. 

71-80  72.  1.  0. 

over  80  71.  0.  l.» 

•Due  to   flushing  mains. 

From  Table  V  it  is  seen  that  the  color  of  the 
unfiltered  water  is  rather  high,  being  above  fiO 
parts  per  million  on  '293  days,  or  about  SO  per 
cent  of  the  tipie.  The  color  of  the  filtered 
water  was  below  41  parts  per  million  on  287 
days,   or  about  79  per  cent   of  the   time.     The 


following  table   shows  the  color   in   parts  per 
million  : 

Unfiltered.     Filtered.     City  tap. 

Maximum    145.  70.  100.* 

-Minimum     45.  4.  4. 

Average   71.  32.  33. 

*Due  to  flushing  mains! 

The  results  show  that  54.9  per  cent  of  the 
color  is  reiTioved. 

The  Penobscot  River  carries  little  or  no 
curbidity.  Table  VI : 

TABLE      VI.— SHOWING      THE      RANGE      IN 
TURBIDITY  IN  PARTS  PER  MILLION. 
Turbidity 
parts        Unfiltered.      Filtered.        City  tap, 
per  million.        days.  days.  days. 

0-0  129.  163.  243. 

1-5       ■  203.  200.  111. 

6-10  17.  2.  0. 

11-15  6.  0.  0. 

16-20  1. 

21-25  2. 

26-SO  3. 

31-40  0.     . 

41-50  2. 

The  ^mfiltered  water  contained  a  turbidity 
of  less  than  11  parts  per  million  on  349  days, 
or  95  per  cent  of  the  time,  and  contained  no 
turbidity  on  129  days,  or  35  per  cent  of  the 
time. 

The  turbidity  in  the  filtered  water  on  75 
days  was  due  to  aluminum  hydrate  passing 
through  the  filters.  The  following  table  shows 
the  turbidity  in  parts  per  million : 

Unfiltered.  Filtered.  City  tap. 

Maximum    50.00  6.00  5.00 

Minmium     0.00  0.00  0.00 

Average    2.39  1.01  00.15 

The  results  show  a  removal  of  about  58  per 
cent  of  the  turbidity. 

The  average  amount  of  sulphate  of  alumina 
used  was  about  1.57  grs.  per  gallon,  while  0.31 
grs.  per  gallon  of  lime  was  applied.  One 
grain  of  lime  per  gallon  of  water  increases 
the  alkalinity  about  6  parts  per  million.  Whit- 
ing was  used  part  of  the  time  to  make  up  the 
deficiency  in  alkalinity  with  partial  success. 
It  was  found  that  1  gr.  per  gallon  increased 
the  alkalinity  11  parts  per  million.  The  use 
of  whiting  is  more  desirable  than  lime,  or 
soda-ash,  as  it  does  not  tend  to  "  set  "  the 
color. 

TABLE  VII.— SHOWING  THE  ACTION  OF 
SULPHATE  OF  ALUMINA  AND  WHITING 
ON  THE  COLOR  AND  ALKALINITY  OF 
THE  UNFILTERED  WATER.  BANGOR,  ME. 

Grains  per  gallon.  Parts  per  million. 

Alumina.  Whiting.         Color.         Alkalinity, 

blank  55.  10. 

1.50  .50  45.  8. 

1.50  .75  45.  10. 

1.50  1.00  45.  12. 

2.00  .50  18.  5. 

2.00  .75  18.  8. 

2.00  1.00  18.  10. 

It  is  to  be  noted  that  with  an  increase  in  the 
amount  of  whiting  used  the  color  of  the 
filtrate  did  not  increase,  and  that  very  small 
amounts  increased  the  alkalinity  of  the  efflu- 
ent. These  e.xneriments  were  so  satisfactory 
that  the  plant  was  operated  using  whiting  in 
place  of  lime.  Operating  the  plant  using 
sulphate  of  aluminum  at  the  rate  of  1.50  grs. 
per  gallon  and  whiting  at  the  rate  of  0.25  gr. 
per  gallon,  the  color  was  reduced  58  per  cent 
and  the  filtered  water  contained  3  parts  per 
million  of  alkalinity.  Owing  to  the  difficulty 
in  obtaining  the  whiting  its  use  had  to  be  dis- 
continued. 

As  the  pumps  are  operated  by  water  power 
and  the  tide  reaches  the  plant,  the  speed  of 
the  pump  varies  considerably.  Previous  to 
October  the  sulphate  of  alumina  was  applied 
by  gravity,  but  owing  to  the  change  of  rate 
the  pump  required  almost  constant  attention 
of  an  operator  to  adjust  the  amount  used.  If 
the  operator  did  not  happen  to  be  present 
when  the  tide  changed,  too  little  or  too  much 
coagulant  was  applied,  consequently  the  effi- 
ciency of  the  plant  changed.  To  overcome 
this  trouble  an  automatic  feeding  device  was 
installed  by  the  New  York  Continental  Jewell 
Filtration  Co.  and  became  operative  in  Octo- 
ber. This  device  consists  of  a  turbine  in  the 
supply  main  operating  a  balanced  four  way 
valve,  consequently  there  is  very  little  load 
upon  the  turbine  shaft.  The  balanced  four 
way  valve  admits  water  from  the  high  pres- 
sure line  to  a  pump  which  discharges  the 
proper  amount  of  coagulant  to  the  unfiltered 


water.  This  pump  is  so  arranged  that  the 
amount  of  coagulant  applied  can  be  easily 
regulated  without  changing  the  strength  of 
the  solutions.  This  device  was  tested  with 
the  water  passing  through  the  supply  main  at 
from  1.28  ft.  to  4.46  ft.  per  second,  and  was 
found  to  apply  the  coagulant  at  a  uniform  rate 
under  the  range  of  velocity. 

The  daily  bacterial  tests  show  that  the  ba- 
sins remove  60.21  per  cent  of  the  bacteria,  the 
effluent  from  the  basins  containing  583  bacte- 
ria per  c.  c.  Once  a  week  a  complete  sani- 
tary analysis  is  made  of  the  filtered  water. 
Comparing  the  results  of  the  sanitary  analysis 
of  the  unfiltered  and  filtered  waters  it  is 
found  that  the — 

Pet. 

Free  ammonia,   was  reduced 34.5 

Albuminoid  ammonia,   was  reduced 33.7 

Nitrogen  as  nitrates,  was  reduced 27.7 

Required    oxygen,   was   reduced..- 65.7 

IrAn,    was    reduced 58,1 

A  mineral  analysis  of  the  filtered  water  is 
made  every  month. 

The  filter  plant  consists  of  24  Warren 
filters,  each  10  ft.  6  ins.  inside  diameter,  hav- 
ing a  combined  sand  area  of  2,040  sq.  ft., 
equal  to  about  1-21  of  an  acre.  The  depth  of 
the  sand  in  the  filters  is  about  24  ins.  The 
filter  beds  of  18  filters  consist  of  quartz  hav- 
ing an  effective  size  of  .97  mm.  uniformity  co- 
efficient of  1.41  with  60  per  cent  finer  than 
1.37  mm.  Six  of  the  filters  contain  sand 
which  has  an  effective  size  of  .85  mm.  uni- 
formity coefficient  of  2.00  with  60  per  cent 
finer  than  1.50  mm. 

The  most  serious  troubles  have  been  due  to 
the  inability  of  the  filters  to  retain  the  alumi- 
num hydrate. 

The  filters  removed  57.47  per  cent  of  the 
applied  bacteria,  the  filtered  water  containing 
248  bacteria  per  c.  c.  The  total  combined 
efficiency  of  the  basins  and  filters  was  85.63 
per  cent. 

Of  the  1,042  samples  of  1  c,  c.  each  of  the 
unfiltered  water  examined  for  B.  Coli-com- 
munis,  644,  or  61.9  per  cent,  gave  positive  re- 
sults, while  76,  or  7.29  per  cent,  of  the  samples 
of  the  filtered  water  gave  positive  results. 
From  these  results  it  would  appear  that  88.2 
per  cent  of  the  B.  Coli-communis  was  re- 
moved. 

TABLE    VIII.— SHOWING    THE      RANGE      IN 
BACTERIA  PER  C.  C.  IN  UNFILTERED  CO- 

AGULjVTED,     FILTERED  AND    CITY    TAP 
WATER,  BANGOR,  ME. 

Coagu- 

Bacteria        Unfilt,     lated,  Flit..    City  tap, 

per  c.  c.          days.      days.  days.       da  vs. 

0-       25                             33.  101.           128. 

26-       50                             26.  30.             32. 

51-       75                             22.  21.             21. 

76-     100              2.             17.  20.             17. 

101-     250             29.              62.  70.              74. 

251-     500           106.              69.  55.              39. 

501-  1000             60.              51.  31.              19. 

1001-  2500             64.              47.  17.              10. 

2501-  5000            50.             10.  1.               «. 

5001-10000             18.                3.  (I. 
10001-15000               6.                0. 
over    15000              1. 

The  following  table  shows  the  bacteria  per 
c.  c. : 

Unfilt.  CoagT.iIated.  Filtered.  City  tap. 
Maximum     ..15,750  5,700  3,060  1,970 

Minimum    ...        86.  4.  2.  1. 

Average     1,725,  583.  248.  175. 

Pet. 

Bacteria   removed   by  basins 66.21 

Bacteria  removed  by  filters , 57.47 

Bacteria  removed  by  plant 85.63 

Bacteria  removed  in  mains 29.50 

Bacteria  removed  to  city  tap 89.86 

A  bed  of  fine  sand  12  ins.  in  depth  was 
placed  in  a  filter  for  experimental  purposes 
It  was  found  that  with  this  finer  sand  it  was 
possible  to  retain  the  aluminum  hydrate  on 
the  filter,  and  the  results  were  good.  This 
filter  would  operate  at  the  rate  of  249,000 
gals,  per  day,  while  the  filter  with  the  coarse 
bed  of  24  ins.  depth  would  operate  at  the  rate 
of  327,000  gals,  per  day.  The  fine  sand  re- 
quired the  filter  to  be  washed  oftener. 

Owing  to  the  small  capacity  of  the  clear 
water  well  it  is  necessary  to  operate  the 
filters  at  times  at  a  very  high  rate,  sometimes 
as  high  as  7,000,000  gals,  per  da\-.  The  filters 
have  no  controllers,  consequently  the  rate  is 
not  uniform,  and  even  if  they  were  equipped 
with  controllers  the  rate  would  have  to  be 
excessive  at  times  to  meet  the  consumption. 

With  a  clear  water  well  of  greater  capacity 
it  would  be  possible  to  operate  the  filters  at  a 
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more  uniform   rate  and   the   results  would   be 
much  better. 

At  times  the  filters  have  to  be  forced  far 
beyond  any  reasonable  rate  of  filtration.  Com- 
paring the  area  of  the  sand  beds  with  that  in 
modern  plants,  the  rate  for  the  Bangor  plant 
should  not  exceed  4,500,0ui)  gals,  per  day 
gross.  At  the  time  these  fdters  were  in- 
stalled they  operated  without  any  coagulant, 
and  represented  an  up  to  date  filter  of  that 
time. 

These  filters  require  a  large  amount  of 
wash  water,  and  about  3,000  gals,  of  coagidat- 
ed  water  has  to  be  wasted  in  washing  one 
filter.  During  the  year  12,339  filters  were 
washed,  an  average  of  33.8  per  day.  Filtered 
water  is  used  in  washing  the  filters,  the  total 
amount  being  r21,l'29.000.  or  8.69  per  cent  of 
the  water  filtered.  The  average  amount  of 
water  used  in  washing  each  filter  was  about 
9,800  gals. 

With  a  filter  plant  of  modern  design  the 
wash  water  should  not  be  over  4  per  cent, 
which  would  mean  a  considerable  saving  in 
the  operating  expense,  as  filtered  water  is 
used  to  wash  the  filters. 

In  testing  for  B.  Coli-communis,  samples  of 
1    c.    c.    each    are    examined,    the    number    of 
positive  presumptive  tests  follow : 
TABLE  X— SHOWING    TESTS    FOR   B.    COLT- 

COMMUNIS. 

Unfiltered.  Filtered.  City  tap. 
Samples      examined      1042  1042  1040 

Positive    644  76  16 

Per   cent    positive..       61.9%  7.29%  1.53% 

Sedimentation,  coagulation  and  filtration  re- 
duced the  B.  Coli-communis  88.25  while  pass- 
ing through  the  clear  water  well  and  the  dis- 
tribution system  effected  a  further  reduction 
of  79  per  cent.  The  total  reduction  of  B. 
Coli-communis  from  unfiltered  to  city  tap 
water  was  97.5  per  cent. 

Complete  sanitary  examinations  of  the  citv 
tap  water  are  made  every  week.  The  sample 
is  obtained  about  iVz  miles  from  the  pumping 
station. 

Comparing  the  results  of  the  sanitary 
analysis  of  the  filtered  and  city  tap  waters  it 
is  seen  that  in  passing  through  the  clear  water 
well  and  distribution  system  that  there  is  a 
reduction  in  free  ammonia,  albuminoid  am- 
monia, iron,  bacteria  per  c.  c,  B.  Coli-com- 
munis, and  an  increase  in  nitrogen  as  nitrates, 
required  oxygen,  alkalinity. 

.\  mineral  analysis  of  the  city  tap  water  is 
made  every  month.  The  number  of  bacteria 
decreases  29.5  per  cent  in  passing  through  the 
clear  water  well  and  in  IVa  miles  of  mains, 
while  B.  Coli-communis  decreases  79  per  cent. 

Commencing  on  Feb.  21,  1910,  hypochlorite 
of  lime,  or  "bleach,"  has  been  used  in  con- 
nection with  the  operation  of  the  plant. 
While  this  method  has  not  been  used  a  suffi- 
cient length  of  time  to  give  any  great  amount 
of  data,  It  is  found  that  the  bacterial  efficien- 
cy has  greatly  improved,  the  color  removal  is 
greater  and  it  has  been  possible  to  reduce  the 
amount  of  sulphate  of  alumina  used  0.25  gr. 
per  gallon,  and  the  use  of  lime  for  making  up 
the  deficiency  in  alkalinity  has  been  eliminat- 
ed. The  results  up  to  this  time  indicate  that 
this  method  will  be  very  successful  with  this 
water. 


Methods  and  Cost  Preparing  and  Plac- 
ing Ashes  or  Cinders  for  Filter- 
ing Material  in  Con- 
tact Beds. 

EV    E.    G.    BR.ADBURY,    M.    Am.    SoC.    C.    E.* 

Filtering  material  is  one  of  the  largest  cost 
items  in  every  sewage  disposal  plant,  in 
which  filtration  is  made  a  part  of  the  process 
of  purification.  Local  conditions  naturally 
control  the  selection  of  the  material  to  be 
used.  Sand  is  frequently  so  expensive  as  to 
be  almost  out  of  the  question,  especially  in 
view  of  the  fact  that  its  exclusive  use  re- 
quires much  greater  area  and  consequently 
larger  quantity  of  material  than  if  a  coarser 
material  and  one  of  the  high  rate  types  of 
filter  be  installed. 

For  contact  filters  no  material  is  more  sat- 
isfactory or  economical  than  a  good  grade  of 
ashes  or  cinders,  those   produced  by  locomo- 

•ConsuUing  Engineer,  Columbus,   O. 


lives  being  particularly  good.  These  are 
largely  either  of  a  vitrified  or  coky  nature 
and  therefore  less  liable  to  disintegration  than 
the  softer  ash  produced  by  some  industrial 
plants.  An  excellent  ash  is  produced  by  many 
iron  and  steel  mills  and  furnaces. 

This  material  can  frequently  be  purchased 
from  the  railroads  and  can  always  be  found 
in  quantity  in  large  cities,  or  those  having 
important  industrial  plants.  In  Ohio  the  mar- 
ket price  ranges  from  practically  nothing  up 
to  $3  per  car  at  the  place  of  production,  and 
the  railroad  companies  will  often  furnish 
round  house  cinders  for  the  price  of  haul- 
ing, provided  they  are  not  using  the  product 
for  filling  along  their  lines. 

During  the  fall  of  1901  the  writer  was  em- 


to  the  requirements.  The  shaking  screen  is 
the  only  one  which  can  successfully  remove 
the  dust  and  flake,  as  the  material  is  usually 
moist  and  requires  a  hard  jolting  to  separate 
the  particles.  The  screen  stands  at  an  angle 
of  45°  and  has  a  movement  as  recalled  by  the 
writer  of  about  2  ins.  at  a  rate  of  about  150 
per  minute.  A  wire  screen  cloth  of  3  meshes 
to  the  in.  removed  all  dust  of  less  than  %  in. 
diameter,  and  practically  none  of  greater  size, 
the  whole  plant  producing  a  beautifully  clean 
material  from  Vs  to  %  in.  in  dimension. 

The  cinders  were  received  in  flat  bottomed 
coal  cars  with  side  boards  containing  an 
average  of  about  30  cu.  yds.  They  were 
shoveled  from  the  cars  onto  a  platform,  be- 
neath   which    the    crusher    was    set,    with    its 


Fig.  1 — Slag  Crusher  Plant  and   Bins,  Mansfield,  0.,  Filter  Plant. 


ployed  as  resident  engineer  in  charge  of  the 
disposal  plant  at  Mansfield,  Ohio,  where  1V4 
acres  of  contact  filters  were  filled  to  a  depth 
of  4.75  ft.  with  crushed  and  screened  loco- 
motive cinders,  the  work  being  done  by  day 
labor  and  all  apparatus  and  material  pur- 
chased directly  by  the  city.  The  figures  given 
below  are  therefore  actual  costs  in  real  money 
and    not   approximations. 

The  filter  beds  are  laid  out  in  the  form  of 
a  circle  about  280  ft.  in  diameter,  divided  into 
five  beds  by  radial  embankments.  The  crush- 
ing and  screening  plant  was  erected  close 
to  the  outer  edge  of  the  circle,  and  a  siding 
was  run  alongside  the  crusher ;  there  was, 
therefore,  no  hauling  of  the  raw  material 
and  the  average  haul  for  the  finished  product 
was  about  160  ft. 

The  plant  for  preparing  the  material  .con- 
sisted of  a  coke  crusher  or  sizer,  in  whici 
the  cinders  pass  between  two  rolls  with  cor- 
rugated faces,  removable  in  segments,  Fig 
2,  a  chain  and  bucket  elevator  to  raise  the 
crushed  material  to  the  screen,  and  a  jig- 
ling  screen,  known  to  the  trade  as  the  Col- 
umbian Separator.  Power  was  furnished  by 
a  traction  engine  hired  by  the  day.  and  the 
whole  apparatus  housed  and  provided  with 
bins  and  chutes.  Fig.  1,  for  economical 
handling  of  the  cinders.  This  outfit,  which 
was  furnished  by  the  Jeffrey  Mfg.  Co.  of 
Columbus.  Ohio,  proved   in   every  way   suited 


hopper  on  a  level  with  the  floor.  The  siding 
was  extended  beyond  the  plant  a  sufficient 
distance  to  hold  10  cars  and  on  a  grade  which 
allowed  the  cars  to  be  placed  at  the  plat- 
form by  gravity  after  a  train  was  set  by  the 
switch  engine.  The  product  of  the  screen, 
which  was  set  about  40  ft.  above  the  crusher, 
fell  into  bins,  from  which  the  filter  material 
could  be  drawn  by  chutes  into  wagons  or 
into  a  small  car,  while  the  dust  was  drawn 
into  the  emptied  flat  cars  and  hauled  away 
by   the   railroad    free   of   charge. 

A  strip  around  the  outside  of  the  beds  was 
first  filled  by  wagons  to  a  sufficient  width  to 
lay  a  movable  track  on  the  cinders,  and  the 
remainder  was  handled  by  means  of  the 
small  car,  which  held  about  1%  cu.  yds., 
dumped  frcm  the  side,  and  was  run  by  hand 
by  two  men  on  the  track  referred  to. 

Roundhouse  cinders  were  purchased  direct 
from  the  Pennsylvania  R.  R.  at  a  price  of 
$8  per  car.  The  weight  per  cubic  yard  is 
from  1.200  to  1.300  lbs.,  439  cars,  or  about 
12,970  cu.  yds.  of  the  raw  material  were  re- 
quired to  produce  the  9,579  cu.  yds.  of  coarse 
screenings  used,  showin.g  a  loss  of  26  per 
cent.  This  is  slightly  better  than  can  be 
counted  on  as  the  cinders  were  of  excep- 
tional quality.  It  is  not  safe  to  figure  on 
more  than  65  per  cent  of  the  raw  material 
passing  the  screens. 

The    total    cost,    including    crushing      and 
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Fig.  2- 


-View    Showing   Wear    of    Crusher     Rolls,    Slag    Crushing    Plant,    Mansfield,    O., 

Filter    Plant. 


screening    plant,     foreman     and 
of  every  kind  was  as  follows: 

Cost  of  Outfit: 

Machinery    

Lumber    


all     expense 


.$    S50.00 
.       222.63 


Labor   on   bin 87.30 

Side  track  (labor  only) 208.10 

Awning    5.80 

Total     $1,373.83 

Raijair.s.    new   rarts.    etc 281.34 


Cost  of  Material: 

438  cars  of  cinders  at  $8 3,512.00 

Cost  of  Operation: 

Labor   $2,573.42 

Coal     , 80.00 

U.se  of   engine 101.25 

Oil    34.43 

Insurance     14.00 

Total     $2,803.10 

Total    cost $7,970.27 

Per  cubic  yard 0.832 

The  cost  per  cubic  yard  of  finished  ma- 
terial was  as  follows: 

Per 
cu.  yd. 
Crusliing    and    screening    plant,    bins,    etc. 

(applicable  only    to   similar   quantities) .  .$0,144 

Repairs,    etc 0.029 

Cinders     0.366 

Handling    0.293 

$0,832 

.The  last  item  can  be  subdivided  as  follows: 

Per 
Total       Cu.  Yd. 

Labor    unloading   cars    $    462.27         $0,048 

Labor  at   crusher  and    placing 

cinders     2,111.15  0.220 

Power    215.68  0.023 

Insurance    14.00 

The  cost  of  placing  in  filters  by  means  of 
the  small  cars  was  about  $0.02  per  cubic 
yard. 

The  price  paid  for  labor  varied  from  $1.50 
to  $1.75  per  day  averaging  probably  $1.60.  The 
foreman  received  $2.50  per  day  and  the  en- 
gine man  $3.  The  entire  job  was  handled 
carefully  and  close  attention  to  business  is 
necessary  to  duplicate  the  results. 
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Methods  and  Cost    of    Renewing  Rail 

BY    D.    A.    WALL.^CE. 

The  following  data  include  various  items  of 
work  besides  rail  renewal  proper  but  all  come 
within  the  same  general  classification. 

RAIL   RENEWAL. 

Gang  Organication. — In  the  following  state- 
ments of  steel  gang  organization  it  is  under- 
stood that  the  spikes  have  not  been  pulled  or 
the  ties  adzed  before  the  gang  commenced 
work. 

(1)  Foreman  and  15  men;  renewing  60-lb. 
witli  90-lb.  rail ;  12  tong  men  with  90-lb.  rail. 
Pull  10  rails  with  entire  gang,  throw  out  old 
rail  and  adz  with  entire  gang,  where  neces- 
sary. Use  12  men  to  lay  in  the  new  rail  while 
the  rest  wrench.  Put  the  12  tong  men  to 
spiking  while  the  other  3  men  are  pulling 
spikes  from  10  rails  ahead. 

(2)  Foreman,  31  men  and  1  water  boy.  10 
tong  men ;  8  spike  pullers ;  1  man  with  push 
car  distributing  bolts,  spikes  and  tools ;  4  men 
Ijolting;  7  men  spiking  every  third  tie;  1  man 
putting  in  angle  bars  with  one  bolt  in  rear 
hole  loose;  1  water  boy. 

(3)  Foreman  and  50  men.  Always  pull 
two  spikes  and  skip  one,  with  the  entire  gang 
while  waiting  for  trains  and  use  enough  men 
to  put  on  angle  bars  to  help  out  while  wait- 
ing on  trains.  12  tong  men;  12  men  pulling 
spikes ;  12  men  spiking  every  third  tie ;  5  men 
wrenching;  1  man  putting  on  bars;  1  water 
boy ;  1  man  with  push  car  distributing  bolts, 
etc.;  C  men  throwing  rail  out.  With  this  or- 
ganization the  (J  men  throwing  the  rail  out  can 
keep  ahead  until  near  the  close  of  the  half 
day's  work  when  they  can  all  go  to  spiking. 
When  starting  on  the  second  half  day's  work 
the  tong  men  can  be  used  to  full  spike  the  side 
laid  in  the  forenoon  while  tlie  claw  bar  men 
are  pulling  2  and  skipping  1  on  the  other  side. 
The  C  men  throwing  out  rail  can  as  soon  as 
they  catch  up  with  the  spike  pullers  be  used 
to  full  bolt  wliile  the  tong  men  are  full  spik- 
ing. Never  should  joint  ties  be  full  spiked 
until  wrenched  tight  and  full  bolted.  If  spike 
pullers  get  too  far  ahead  let  them  come  back 
and  throw  rail  out  while  the  G  throwing  out 
men  are  full  spiking. 

(4)  Foreman,  31  men  and  1  water  boy.  10 
tong  men ;  8  spike  pullers ;  1  man  with  push 
car  distributing;  4  men  bolting;   7  men   spik- 


ing every  third  tie;  1  water  boy;  1  man  put- 
ting on  angle  bars  with  the  rear  bolt  loose. 
Have  20  claw  bars  on  hand  so  that  20  men 
can  pull  spikes  for  every  two  ties  and  skip 
one  while  waiting  on  trains.  Be  sure  that  all 
tracklaying  tools  are  carried  on  the  push  car, 
with  angle  bars,  etc.,  as  well  as  all  connections, 
and  the  car  left  on  the  track  until  the  flags 
are  called  in.  Start  8  men  to  pulling  spikes 
on  the  line  side  (2  claw  bars  and  2  knockers). 
Use  spikers  to  throw  the  old  rail  out. 

(5)  Foreman,  31  men  and  1  water  boy 
changing  (iO  to  60-lb.  rails ;  old  rail  out  to  give 
tong  men  a  start,  .vfter  the  tong  men  have 
started  and  catch  up  with  the  spike  pullers  and 
two  knockers,  throwing  out  and  laying  in,  four 
wrenchers  can  keep  right  behind  the  tong  men. 
If  the  tong  men  fall  too  far  behind,  the  spike 
pullers  will  uncouple  a  joint  with  a  maul  and 
turn  back  to  meet  them,  throwing  the  rail  out 
as  they  proceed.  So  that  they  will  not  have 
to  pass  each  other:  1st.  spikers  will  skip  21 
ties;  2d.  spikers  will  skip  18  ties  and,  3d. 
spikers  will  skip  15  ties. 

(6)  Foreman,  31  men  and  1  water  boy 
changing  60  to  60-lb.  rail.  Always  use  fastest 
spikers  in  front.  Close  up  line  side  at  noon 
and  take  gage  side  after  dinner.  If  gage  is 
perfectly  safe  pull  outside  spikes  and  leave 
inside  and   use  gang  as  before. 

(7)  Foreman,  31  men  and  1  water  boy, 
changing  60  to  90-lb.  rail.  12  tong  men ;  6 
spike  pullers ;  1  knocker ;  1  man  putting  in 
bars  ahead;  3  men  wrenching;  1  man  with 
push  car  with  tools,  etc. ;  7  men  throwing  out 
rail  for  7  or  8  rails  to  give  tong  men  a  chance 
to  lay  rail  in;  7  men  will  then  fall  in  behind 
the  wrench  men  and  spike   every  third  tie. 

(8)  Foreman,  31  men  and  1  water  boy.  Use 
tong  men  and  spike  pullers  to  keep  ahead  of 
spikers  changing  them  as  necessary,  closing  at 
noon.  If  gage  is  perfect  pull  outside  spikes 
and  then  gage  up  after  the  rail  is  laid.  Rails 
should  never  be  gaged  as  it  is  laid  unless 
necessary,  as  it  is  impossible  to  get  a  first- 
class  gage  on  relaying  new  rail  for  the  reason 
that  spikes  are  sticking  up  and  nuts  piling  up 
against  the  rail  and  the  rail  is  not  close  to  the 
ties  on  account  of  burrs.  Ties  should  be 
spaced  within  30  days  after  rail  renewals  and 
rail  should  be  gaged  when  ties  are  spaced 

Job  J.— Relaying  58-lb.  with  85-lb.  rail,  full 
bolted,  full  spiked  and  gaged,  with  negro  labor 


at  $1.25  and  foreman  at  $60  per  month,  in  May, 
1906.  The  work  was  done  by  a  gang  organized 
as  previously  indicated.  The  number  of  hours 
under  the  heading  "delays"  is  the  number  of 
hours  the  entire  gang  was  delayed  from  the 
actual  work  of  rail  laying.  The  delays  in- 
clude delays  by  trains  of  which  there  were 
eight,  and  time  spent  in  trucking  badly  dis- 
tributed rail,  etc.  The  angle  bars  were  6-hole, 
4-in.  bars.  It  is  seen  from  the  figures  given 
that  it  is  approximately  one-fourth  more  costly 
to  lay  track  with  Wolhaupter  joint  splices 
than  with  this  6-bolt  angle  bars.  The  work 
was  full  bolted,  full  spiked  and  completed  each 
day.  Connection  for  trains  was  made  by  using 
a  short  piece  of  old  rail  cut  to  fit  and  con- 
nected with  the  new  rail  by  a  compromise 
joint.     The  records  are  as  follows: 

No.  of                                                           Hours  Feet 

Men.                                                           Delay.  Laid. 

32     5  942 

33     2  1,200 

32     4         1,487 

33         4         1,716 

33  3  437* 

36  3  1,300 

31  3  650* 

27  3  1,642 

34  3  1,642 

35  3  1,650 

29  5  1,269 

33  5  1,200 

34  4  1,900 

36  5  1.860 

37  2  1,200* 

31  3  1.200t 

31  3  l,200t 

33     Average    1,305 

•One  No.  10  switch.  tLaid  with  Nothampton 
joint   splices. 

The  cost  was  $3.33  per  100  ft.  of  track  or 
$176  per  mile  of  track. 

Job  2. — In  this  record  the  time  charged  to 
"delays"  includes  time  spent  in  distributing 
and  carrying  rail  and  also  a  few  delays  by 
trains.  Owing  to  the  narrow  fills  at  some 
places,  and  to  the  amount  of  rock  at  others, 
it  was  occosionally  necessary  in  unloading  the 
rail  to  skid  it  off  in  piles  and  then  redistribute 
it  from  the  piles  with  the  steel  gang.  When 
there  are  entries  in  the  column  "No.  of  men" 
and  no  track  is  shown  to  have  been  laid  on 
that  dav,  the  force  was  occupied  in  adzing 
and  pulling  spikes.  The  rail  was  56-lb.  changed 
to  70-lb.  and  all  rail  was  curved  for  curves  of 
5°  and  over.  About  one-fourth  of  the  time 
was   consumed    in    curving   and    tracking  rail. 


August  31,  1910. 
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One-half  the  entire  distance  was  curves  of  5° 
and  over.    The  record  is  as  follows : 

No.  of                                                          Days  Feet 

Men.                                                          Delay.  Laid, 


10     10  

14     14  

19     1,599 

17    1,665 

17     12  493 

17     IT  

17     1,582 

261/.     ZV-  1,487 

lOVi     363 

28     28  

27     2V4  1.653 

12     12  

o  g 

23W  ■■■'■■■■■■'■■■'■■■■■'■■■■■  ■■■■■ xoou 

15     15  

53     3,592* 

29^4     1,614 

31  " 2,630 

sv-    s%     

28^     1,855 

31' 2,13S 

14     14  

467     153%     22,671 

•One  No.  9  turnout. 

Negro  labor  was  employed  at  $1.1.5  and  $1.35 
per  day  and  foreman  at  $75  per  month.  For 
the  first  nine  days'  work  the  rate  was  $1.15 
and  for  the  remainder  of  the  time  it  was  $1.25 
per  day.  The  cost  of  the  work  was  as  follows : 

Item.  Per  Ft.  Per  Rail.  Per  Mile.  Per  Cent. 

Unloading    ..$0,004         $0.13  $21.05  9.8 

Curving     0.0054         0.179  28.66         13.4 

Distribufg     .   0.003  0.097  14.59  6.8 

Laying     0.0283         0.936         149.80        70.0 

Total    S0.0407       $1,342       $214.10       100.0 

APPLYING    TIE    PL.\TES. 

The  tie  plates  were  applied  to  white  oak  ties 
on  track  in  service.  These  plates  were  placed 
under  the  rail  and  settled  with  a  sledge.  After 
three  or  four  days  they  were  settled  com- 
pletely with  a  sledge.  During  this  work,  there 
were  an  average  of  6  braces  to  a  rail  to  re- 
move. White  labor  was  employed  at  $1.10  per 
day  and  foreman  at  $50.     The  record  was  as 

follows ;  Plates 

No.  of  No.  of    per  man 

Plates.  Days,     per  day. 

653    7  83 

324    5%  59 

375    5  75 

34    1  34 

176     5%  32 

216    3  72 

400    3  133 

60    Vs         120 

216    1%         140 

542    4  137 

250    2%         100 

ISO    1%         120 

100    1  100 

Average     .' 93 

The  cost  of  applying  each  plate  was  1.1  ct. 

G.-^GING    TRACK. 

(1)  This  record  is  of  work  done  by  season 
gangs.  The  track  was  in  very  poor  gage  due 
to  sharp  curvature  and  rotten  white  oak  ties. 
In  the  majority  of  cases  the  rail  was  gaged 
on  each  tie.  All  old  spike  holes  were  plugged. 
Ties  were  adzed  when  necessary.  The  fore- 
man made  a  hand  in  every  case.  There  was 
an  average  of  6  braces  per  rail.  Negro  labor 
at  $1.25  and  foreman  at  $50  per  month  were 
employed. 

No.  of  No.  of    per  man 

Feet.  Days,     per  day. 

330    2  165 

480    2  240 

270    1  270 

210    1%         140 

690    : 3%         200 

420    2  210 

190     %         380 

300    2  150 

600    4  250 

700 4%         155 

210    1  210 

100    1  100 

510    2>^         200 

120    1  120 

260    1  260 

550    2  275 

120    hi         240 

120    1  120 

180    1  180 

600    4  250 

690    31.4         200 


205.4* 
Feet 


•Average. 

The  total  cost  of  gaging  one  mile  was  $28.30. 

(2)  This  record  was  made  by  a  picked  gang. 
Every  tie  was  gaged  and  holes  plugged.  No 
rail  braces  were  used  as  the  track  was  on  tan- 
pent.  The  gang  consisted  of  1  foreman  at  $50 
per  month  and  4  laborers  at  $1.10  per  day.   On 


this  work  2  men  were  placed  drawing  spikes 
and  2  men  spiking,  the  foreman  assisting  in 
lining  the  rail,  etc.  This  gang  gaged  1,4-10  ft. 
in  10  hours,  at  a  cost  of  $22  per  mile. 

DISCONNECTING   RAIL. 

The  work  consisted  in  unbolting  30-ft.,  4- 
bolt  rail  and  in  fastening  loosely  one  pair  of 
angle  bars  to  each  rail  with  two  bolts.  Negro 
labor  at  $1.25  and  foreman  at  $75  per  month 
were  employed.    The  record  was  as  follows : 

Rails 
No.  of  No.  of    per  man 

Rails.  Days,     per  day. 

90    2  45 

85    2  42 

95    2  48 

100    2%  40 

75    1%  50 

Average     45 

The  cost  was  as  follows : 

One  rail    $0,027 

One  mile  of  rail 4.45 

One  mile  of  track 8.90 

TIGHTENING    SPIKES. 

This  work  was  done  by  regular  gangs  on 
regular  maintenance  work.  Each  spike  was 
driven  home;  each  man  took  one  rail  length. 
Negro  labor  at  $1.25  per  day  and  foreman  at 
$60  per  month  were  employed.  The  record 
was  as  follows : 
No.  of  Rails 

Rail  No.  of    per  man 

Lengths.  Days,    per  day. 

30    2  15 

40    3  13 

45    3  15 

21    1%  15 

Average     14 

The  cost  of  tiehtening  was  9  cts.  per  rail 
length  or  $14.40  ner  mile  of  track. 

APPLYING    RAIL    BRACES. 

The  rail  braces  were  applied  by  small  gangs 
and  track  walkers  on  curves  which  had  been 
put  up  to  gage.  The  labor  was  white  at  $1.10 
per  day  w-ith  foreman  at  $50  per  month.  The 
record  was  as  follows :  No. 

No.  of  No.  of    per  man 

Braces.  Days,     per  day. 

200    1  200 

100    %         200 

400    2  200 

300 2  150 

200     1  200 

450    3  150 

Average   183 

The  cost  to  apnly  one  brace  was  0.6  ct. 

CURVING    R.ML. 

Rail  33  ft.,  70-lb  was  curved  to  5?.  Rail 
curved  from  side  and  placed  in  a  roller  Jim 
Crow  in  the  center  of  the  track  and  curved 
by  8  men.  Si.x  men  could  do  the  work,  but 
8  were  needed  to  move  the  rail. 

8  men  10  m.ins.  at  $1.15  per  day $0,153 

1  foreman  5  mins.  at  $75  per  mo 0.020 

Total,    one  rail $0,173 

This  pives  a  cost  of  $55..36  per  mile. 

WRENCHING. 

(1)  This  work  was  on  4-bolt  joints  on 
•5G-lb.,  30-ft.  rail;  the  bolts  had  not  been 
tightened  in  5  years.  At  each  joint  one  bolt 
was  broken  out  and  replaced.  Negro  labor 
at  $1.10  and  foreman  at  $50  per  month  were 
employed.    The  record  was  as  follows : 

Joints 

No.  of                                                       No.  of  per  man 

Joints                                                         Days,  per  day 

162    ; 3'A  46 

304    5%  55 

147    .■ 2V4  58 

422    0  84 

261 3  87 

■  80   2  40 

Average  61 

The  cost  of  tightening  was  as  follows: 

1  Bolt    $0.0045 

1  joint   0.018 

1  mile   of   track 6.35 

(2)  On  this  job  the  bolts  were  in  good 
shape  in  6-bolt  joints  on  33-ft.  rail.  Negro 
labor  at  $1.25  per  day  and  foreman  at  $60 
per  month  were  employed.  The  re.ord  was 
as  follows :  Joints 
No.  of  No.  of  per  man 
Joints                                                     Days,     per  day 

85    1  85 

150   2  75 

40    %  60 

Average     SO 

The  cost  was  as  follows: 

One    bolt    $0.0025 

One  joint    0.015 

One  mile  of  track 5.00 


Equipment    Depreciation   and  Renewal 
on  Railways.* 

In  a  previous  article  by  the  writer  dealing 
with  etiuipment  depreciation  attention  was 
called  to  the  difficulties  which  would  be  en- 
countered in  dealing  w'ith  equipment  renewals 
and  depreciation  as  proposed  by  the  Inter- 
state Commerce  Commission  and  the  hope 
was  expressed  that  the  commission  would 
amend,  for  the  present  at  least,  the  classifica- 
tion of  operating  expenses  about  to  be  pro- 
mulgated by  omitting  therein  the  provision 
for  "Depreciation"  and  amending  the  provi- 
sion for  "Renewal"  to  the  effect  that  the  latter 
would  represent  the  current  cost  of  replacing 
all  equipment  vacated.  In  the  meantime  the 
commission  could  collect  data  from  which  it 
could  be  determined  how  far  the  use  of  any 
fixed  per  cent  of  depreciation  would  be  of 
practical  application  or  possess  any  practical 
value.  Understanding  then  that  the  main  ob- 
ject of  these  provisions  by  the  commission 
was  to  control  undercharges  to  operating  ex- 
penses by  charging  equipment  vacated  to  capi- 
tal expenditures  and,  conversely,  to  over- 
charges to  operating  expenses  by  additions  to 
equipment  which  should  have  been  charged  to- 
capital  expenditures,  I  suggested  to  the  com- 
mission the  simple  remedy  of  a  suitable  pri- 
mary account  in  their  classification  of  operat- 
ing expenses  to  which  should  be  charged  the 
amounts  which  the  railways  had  included  in 
the  operating  expenses  for  equipment  vacated. 
The  proportion  that  the  amounts  thus  charged 
for  locomotives  and  for  cars  vacated  would 
bear  respectively  to  the  total  number  of  loco- 
motives and  of  cars  owned  would  furnish  a 
unit  for  comparing  these  charges  to  operating 
expenses  of  one  railway  with  those  of  an- 
other, as,  in  a  general  way  we  compare  the 
cost  per  mile  of  road  or  track  for-  mainte- 
nance of  way  and  structures  and  thus  deter- 
mine from  our  knowledge  of  these  matters 
whether  or  not  the  charges  are  above  or  be- 
low a  fair  and  reasonable  cost  for  mainte- 
nance and  renewals.  Statements  Tables  II, 
III,  IV  and  VI,  again  submitted,  afford  a  fair 
illustration  of  the  practicabiltiy  of  these  sug- 
gestions. The  statements  submitted  in  Octo- 
ber, 1907,  have  been  supplemented  with  the 
results  for  two  additional  years,  and  there  is 
now  submitted  a  statement  (Table  I)  showing 
annually  for  three  years  the  amount  and  the 
per  cent  which  the  cost  of  the  equipment  va- 
cated bears  to  the  total  cost  of  the  equipment 
in  service,  the  amount  and  the  per  cent  there- 
of charged  to  operating  expenses,  and  the 
amount  and  the  per  cent  of  the  salvage  value. 

The  cost  of  the  equipment  of  the  Southern 
Pacific  Co.  and  transactions  in  respect  thereof 
have  been  selected  for  the  purpose  of  illustra- 
tion. The  constituent  companies  have  com- 
plete records  of  the  cost  of  their  equipment, 
and,  since  1885,  they  have  dealt  with  the  re- 
placement of  their  equipment  as  they  have 
dealt  with  the  replacement  of  anything  else 
which  was  destroyed,  worn  out,  or  otherwise 
disposed  of,  by  charging  to  operating  expenses 
the  current  cost  of  replacing  in  kind  such 
equipment 

These  records  are  complete  for  25  years, 
and  it  rnay  be  reasonably  assumed  that  the 
depreciation  in  recent  years  is  about  the  nor- 
mal average  for  these  companies.  The  re- 
sults shown  on  Table  I  are  therefore  of  in- 
terest in  illustrating  the  complications  and 
confusion  in  accounting  which  would  result 
from  the  adoption  of  any  fixed  per  cent  other 
than  for  a  mere  temporary  expedient  to  dis- 
tribute an  estimated  amount  equally  over  the 
12  months  of  the  fiscal  year,  this  amount  to 
be  adjusted  at  the  close  of  the  fiscal  year  to 
the  actual  facts.  The  per  cents  in  this  state- 
ment are  the  average  of  equipment  owned  by 
15  separate  companies,  and  the  per  cent  of 
each  company  for  any  class  of  equipment  dif- 
fers materially  from  that  of  the  other.  The 
wide  range  of  these  average  per  cents  demon- 
strates the  fact  that,  in  these  replacements, 
the  railways  are  governed  by  conditions  other 
than  depreciation  and  that,  irrespective  of  any 

•F'rom  an  article  by  William  Mahl.  Vice- 
Pres.,  Union  Pacific  and  Southern  Pacific  sys- 
tems in  the  "Railroad  Age-Gazette  "  for  March 
4  and  May  20,  1910. 
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arbitrary  per  cent  which  may  be  fixed  or 
adopted,  the  retirement  of  equipment  will  be 
governed  solely  by  that  which  it  is  believed 
will  be  best  for  the  service  at  the  time. 

Pending  the  collection  of  satisfactory  data  ■ 
on  which  to  base  a  fairly  accurate  per  cent  of 
depreciation  on  the  cost  of  the  equipment,  the 
Southern  Pacific  Co.,  in  its  desire  to  comply 
with  the  requirements  of  the  Interstate  Com- 
merce Commission's  classification,  has,  since 
July  1,  1907,  charged  to  the  primary  account 
of  "Renewals"  the  original  cost  (estimated  if 
not  known)  of  all  equipment  vacated,  less  sal- 
vage value.  Prior  to  that  date,  for  a  period 
of  22  years  the  companies  had  charged  to 
their  operating  expenses  the  cost  of  replacing. 
.  Since  1898  the  cost  of  replacing  has  been  at 
least  one-third  greater  than  the  original  cost, 
an  important  difiference. 

From  Table  I  it  will  be  seen  that  the  per 
cent  which  the  actual  replacements  on  "De- 
preciation" bears  to  the  original  cost  of  the 
equipment  differs  inaterially  from  that  of  the 
preceding  years,  and  it  must  be  evident  from 
these  results  that  the  use  of  any  arbitrary  per 
cent  will  be  misleading  as  to  facts  unless  a 
readjustment  be  made  annually  to  conform  to 
the  facts.  The  increasing  number  of  cars  of 
metal  construction  will  materially  change  all 
our  estimates  of  depreciation.  In  discussing 
with  railway  officers  in  charge  of  their  motive 
power,  the  writer  was  surprised  to  learn  that, 
on  the  railways  on  which  freight  cars  of  metal 
construction  had  been  in  use  for  over  a  dec- 
ade, the  replacements  compared  to  the  number 
of  cars  in  service  had  been  so  small  as  to  be 
an  unimportant  factor  in  an  estimate  of  de- 
preciation as  distinguished  from  repairs  and 
renewals.  It  is  not  at  all  unlikely  that  the  de- 
preciation in  metal  cars  will  not  be  much 
above  that  for  locomotives  (in  which  obsoles- 
cence has  been  about  the  only  item),  as  loco- 
motives are  repaired  and  rebuilt  so  long  as 
they  can  be  profitably  einployed  in  the  service 
to  which  they  are  adapted  or  assigned.  As  an 
illustration  of  this  the  reader  is  referred  to 
the  annual  report  of  the  Colorado  &  Southern 
R.  R.  Co.  for  the  year  1907  in  which  locomo- 
tive No.  145  is  reported  as  placed  on  the  road 
in  1868.  Until  recently  there  were  some  loco- 
motives in  service  on  the  Illinois  Central  R. 
R.  that  were  placed  on  the  road  in  18-57,  and 
there  are  no  doubt  instance*  of  this  kind  on 
other  railways. 

In  concluding,  the  writer  again  expresses  the 
hope  that  the  Interstate  Commerce  Commis- 
sion will  amend  its  classificatioji  of  operating 
expenses  by  substituting  the  primary  account 
of  "Replacements"  for  "Renewals"  and  for 
"Depreciation,"    and    by    permitting    the    rail- 
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T ABI^E  II.—  LOCOMOTIVES. 


Year. 

1909. ., 

1908... 

1907.. 

1906.. 

1905.. 

1904... 

1903... 

1902.., 


Average 
serviceable 
number. 
1,S46 
1,818 
t,691 
1,655 
1.637 
1,516 
1,419 
1,323 


Expenditures  and 
charges  for. 


Repairs, 
$5,488,840 
5,798,950 
5,717,666 
5,042,967 
5,179,486 
5,370,6-!9 
4,412,410 
3,528,193 


Vacated. 

$385,335 

80,969 

271,826 

767,407 

143,377 

70,334 

197,382 

237,848 


Repairs. 
$2,973 
3,0S0 
3,381 
3,047 
3,164 
3,543 
3,110 
2,667 


Per  locomotive 
per  annum. 


Vacated. 

$208.74 

44.54 

160.75 

463.69 

87.59 

43.39 

139.10 

179.78 


Average   S   years. 


TABLE  HL- 


1.613  $5,067,306  $269,310 

-PASSENGER  TRAIN  CARS. 


$3,122 


$166.32 


Tear. 
1909.. 
1908.. 
1907.. 
1906.. 
1905., 
1904.. 
1903.. 
1902.. 


Average  S  years. 


Average 
serviceable 
number. 
1.769 
1.742 
1,700 
1,624 
1,566 
1.483 
1,349 
1,300 

1.56 


Expenditures  and 
charges  for. 

Vacated. 
$  91,289 
125,022 
120.889 
146,950 
102,301 
128,248 
315,930 
124,680 


565  $1,267,441  $144,413 

TABLE  IV.— FREIGHT  TRAIN  CARS. 


Repairs. 
$  910 
894 
801 
736 
780 
738 
.751 
741 

$    810 


Per  car 
per  annum. 


Vacated, 
$  51.90 
71.77 
71.11 
90.48 
65.53 
86.48 
234.19 
95.90 


$  92,28 


Tear. 

1909... 

1908... 

1907... 

1506... 

1905... 

1904... 

1903.., 

1902.., 


Average  8  years. 


Average 
serviceable 
number. 
44,011 
44,312 
43,562 
44,172 
44,887 
44,571 
41.982 
38,625 

43,265 


Expenditures  and 
charges  for. 


Per  car 


Repairs. 

$4,561,715 
4,011,716 
3,875,955 
3.173.773 
2,893,135 
3,031,840 
2,779,309 
2,380,410 

$3,338,482 


Vacated. 

$    838.277 

1,036,482 

1,058,274 

1,269,492 

562,053 

524,882 

512,697 

465,372 

$    783,441 


per 
Repairs, 
$104 
92 
89 
72 
64 
68 
66 
62 

$^7 


annum. 
Vacated. 
$  19.05 
23.39 
24.24 
28.74 
12.52 
11.78 
12.21 
12.04 


$  18.00 


ways  to  charge  to  "Replacement"  the  current 
cost  for  reproducing  in  kind  the  equipment 
vacated  or  in  capacity  in  the  instances  in 
which  the  companies  desire  to  do  so.  The 
sum  thus  charged  to  "Replacement"  will  show 
the  expenditures  by  the  railways  in  maintain- 
ing the  standard  of  their  equipment  suitable 
to  their  traffic  and  as  may  be  permitted  by 
their  means.  The  commission  in  its  classifica- 
tion for  additions  and  betterments  provides 
that,  as  equipment  is  condemned,  destroyed, 
sold  or  otherwise  disposed  of,  the  capital  ac- 
count should  be  reduced  by  the  cost  of  equip- 
ment vacated  and,  conversely,  that  all  equip- 
ment acquired  should  be  charged  to  the  capi- 
tal account.  This  is  a  simple  and  business- 
like disposition  of  the  matter  and  the  integrity 
of  the  capital  account  in  respect  of  equipment 
is  thus  fully  maintained.  It  now  remains  only 
for  the  commission  to  make  a  similar  disposi- 
tion of  the  equipment  vacated,  i.  e..  to  charge 
the  difiference  between  the  cost  to  replace,  less 
salvage,  in  the  operating  expenses  to  a  suita- 
ble primary  account. 

A  railway  dififers  from  an  industrial  enter- 


prise in  this  that  to  give  satisfactory  service 
to  the  public  it  must  maintain  the  physical 
condition  of  its  property  in  a  high  degree  of 
•fficiency,  as  any  neglect  therein  is  quickly  re- 
flected in  its  payments  for  casualties.  There- 
fore the  expenditures  must  be  of  necessity 
sufficient  to  fully  make  good  ihe  annual  de- 
preciation. 

The  per   cent   of   freight-train   cars   vacated 
to   the   total   number   of    freight-train   cars   in 
service  at  the  beginning  of  each  year  for  the 
past  19  years  was  as  given  in  Table  \', 
TABLE  V. 


Year. 
1891.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900. . 


Pet. 
3.44 
3.75 
3.00 
2.57 
■3.41 
2.87 
2.28 
3.54 
4.41 
3.02 


Year, 
1901.. 
1902. , 
1903,, 
1904,, 
1905, , 
1906.. 
1907.. 
1908.. 
1909.. 


Pet. 
3.13 
3,53 
3.15 
3.01 
3.48 
6.83 
6,67 
6.45 
5.49 


Including  the  large  number  of  cars  vacated 
in  the  year  1906,  the  average  for  the  19  years 
is  3.89  per  cent. 


TABI,E  L— PER  CENT  OP  COST  OF  EQUIPMENT 


Locomotives: 

Year  ended  June   30.  luii'.i 

Year  ended  June   30.  190S 

Year   ended  June  30,  1907 

Total  

Average  for  three  years 

Average    per    cent    of    salvaKe    to    original    c-(]st    of    emiiiiment 
Passenger  Train  Cars: 

Year  ended  June   30,    1909 

Year  ended   June  30,    190t;   

Year   ended   June  30.   1007 '.'.'.'.'.'.'.'.'.'.',',' 

Total 

Average  for  three  years 

Average    per    cent    of    lalvage    to    nriginal    east    of    eqiiipmen't 
Fi-eight  Train  Cars: 

Year  ended  June   30,    1909 

Ytar   ended   June   30.    1908 

Year   ended  June  30.   1907 .'.'.".'.'.'.'.'.'.'."...'.'.'.. 

Total   

Average  for  three  years 

Average    per    cent    of    salvagr    i,.    ..ii_i:: 
Work  Enulpment: 

Year  ended  June   30,    1909 

Tear  ended  June  30.   1308 

Y^ear   ended   June  30.   1907 


VACATED    TO    TOTAL   ORIGINAL   COST. 
Equipment    condemned,    destroyed,    sold    or    otherwise    placed    out    of 
service  during  the  year. 


Ltst    of    equipment 


r-ost    of    equipment 


Total  

Average  for  three  years 

Average    per    cent    of    salvage    to    nrlginnl 
Total: 

Year   ended   June   30,    190:) 

Year  ended   June   30.    1908 

Tear   ended  June  30,   1 907 [    ] 

Total ' 

Average  for  three  years ' 

Average    per    cent    of    salvage    to    original    cost    of    equipnipnt 


Original 

cost. 

$  23,384,711 

24,260,769 

21.815,471 

Credited  to 

replacement 

account 

(original 

cost). 
$    478,459 
252,025 
357,474 

Per  cent 
on  cost. 

2.05 

1.04 

1.64 

1.57 

Charged 

to  operating 

expenses. 

$    383,335 

80,969 

201,850 

Per  cent 

on  cost. 

1.65 

.33 

.93 

0.96 

Salvage 

and  amounts 

received  from 

other 

companies. 

$      93,124 

171,056 

155,624 

$    419,804 
139,93,-. 

Per  cent 

on  cost. 

0.398 

.71 

.71 

$  69.460,951 
23.153,650 

$1,087,958 
362,653 

$    668,154 
222,718 

0.61 
38.59 

$  10,359,072 
10,274.615 
10.046,121 

$    204.765 
264,653 
210,944 

$    680,363 
226,787 

1.98 
2.58 
2.10 

2,22 

$      91,289 
125.022 
139,928 

0.88 
1.22 
1.39 

1.16 

$    113,477 

139,632 

71,016 

$    324.125 
108.042 

1.10 
1.36 

,71 

$  30.679,808 
10.226,603 
\'acated 

$    356,238 
118,746 

1.06 
47  64 

$   33.032.484 
32,705,781 
33,164,958 

$1,328,441 
1.637,358, 
1,768.416 

$4,734,215 
1.578,072 

$      91.420 
68,434 
95,142 

4.03 
5.01 
5.33 

4.79 

3,55 
2,19 
3.60 

$    844,467 
1.025,122 
1,136,919 

$3,006,568 
1.002,169 

$      52,473 
40,079 
67,116 

2..56 
3.14 
3.43 

3.04 

1.46 
1.28 
2.54 

1.70 

$    483,974 
612,237 
681,497 

$1,727,708 
575,903 

$      38.947 
28.355 
28,026 

$      95.329 
31.776 

1.47 
1,87 
1.90 

$  98.903.222 

32.S67.741 

vacated 

$     3,587,470 
3,131.657 
2,641.313 

1.75 
36.49 

1.09 

.91 

1.06 

$     9,360,441 
3.120.147 
vacated 

$    254,996 
84.999 

$    159,667 
53,222 

1.02 

$  70,363.736 
70.372.822 
67,667.863 

$2,103,085 
2.222,471 
2,431,976 

2.9Q 
3,16 
3.59 

3.24 

$1,373,564 
1,271,191 
1,545,813 

$4,190,567 
1,396,856 

1.95 
1.81 
2.28 

2.01 

$    729,522 
951,280 
886,163 

1.04 
1.35 
1.31 

$208,404,422 
69,468.141 
vacated 

$6,757,532 
2.252,511 

$2,566,965 
855,655 

1.23 
37,99 
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TABLE  Vl.— SUMMARY  OF  RKFLACEMENTS. 

Road 

Train  cars.  service. 
Tear.                                                                                                  L'c'motives.     Passenger.     Freight.        cars 

1909     45                       51                  2,434  533 

1908     29                       78                  2,810  183 

1907     34                       63                  2,949  ■           148 

1906     127                       47                  3,389  103 

1905     29                       28                  1.556  78 

1904     17                       32                  1,367  56 

1903     34                       7S                  1,270  33 

1902     , 53                       51                  1,266  50 

Total  number  vacated 368                     428                17,041  1,18 J 

Average  for  8  years 46                     54                 2,130  148 

Per  cent  to  total  number  in  service 2.85                    3.45                    4.92  3. S3 

Credited  replacement  fund J3.46(,164         $1.733..'>5S         $9,484,266  $425,358 

Charged  to  operating  expenses 2,154,478           1,155.308           6,202.359  270,268 

Scrap  value  or  price  realized  for  equipment  sold 1,309,686              578,250           3.221,907  155,090 

Average  price  per  locomotive  or  per  car  credited  to 

replacement  fund 9,413                  4,050                     557  353 

Average  price  per  locomotive  or  per  car  charged  to 

operating  expenses 5,855                  2,699                     367  228 

Average  proceeds,  sale  or  salvage 3,559                  1,351                     189  131 

Per  cent  of  salvage 37.8O                 33.35                  33.97  36.45 

Total  credited  to  replacement  fund $l.'j,107.346 

Total  charged  to  operating  expenses 9^842413 

Total  scrap  value  or  salvage 5^264,933 


Table  I  shows  the  number  of  locomotives 
and  cars  vacated  in  each  of  the  eight  years, 
the  amount  credited  to  the  replacement  fund, 
the  amount  charged  to  operating  expenses, 
and  the  amount  of  salvage. 

The  writer  has  received  a  number  of  re- 
quests for  a  statement  showing  the  "Per  Cent 
of  Cost  of  Equipment  Vacated  to  Total  Orig- 
inal Cost''  for  each  of  the  companies  for 
which  the  average  was  published  in  Table  I 
in  a  previous  article.  In  response  to  these  re- 
quests the  accompanying  statement  is  now 
submitted.  As  the  "per  cent"  is  the  impor- 
tant unit  the  amount  of  money  involved  is 
omitted. 

The  large  percent  for  the  Nevada  &  Cali- 
fornia and  the  South  Pacific  Coast  is  caused 
by  the  disposal  of  their  narrow  gage  equip- 
ment. Each  of  the  companies  disposed  of  its 
equipment  as  it  was  destroyed,  worn  out,  or 
sold  when  its  further  use  became  unprofitable 
and  dealt  with  it  in  its  operating  expenses  as 
they  did  with  any  other  detail  of  its  trans- 
portation plant  which  required  replacement  in 
the  course  of  the  maintenance  of  the  prop- 
erty. 

It  will  be  seen  from  the  statement  that  the 
"per  cents"  differ  widely  as  to  years  and  as 
to  companies  for  the  same  equipment.  The 
complications  which  would  result  from  the 
use  of  a  fixed  per  cent  for  renewal  or  depre- 
ciation and  the  adjustments  which  would  con- 
stantly become  necessary  to  bring  the  charges 
into  accord  with  the  actual  facts  and  the  ac- 
tual  expenditures  are   apparent. 

The  classifications  of  the  Interstate  Com- 
merce Commission  provide  that  there  should 
be  charged  in  respect  to  equipment  con- 
demned, destroyed,  or  sold : 

To  "operating  expenses"— (Renewals)  the 
original  cost  (estimated  if  not  known"),  rec- 
ord value,  or  purchase  price  of  all  equipment 
condemned,  destroyed,  or  sold,  less  (a)  the 
amount  previously  charged  (since  July  1, 
1907)  for  depreciation  up  to  date  of  retire- 
ment and  (b)  scrap  value  of  salvage  or  the 
amount  received  from  sale  of  equipment  re- 
tired; and  to  "Profit  and  Loss"  the  deprecia- 
tion which  had  accrued  prior  to  July  1.  1907, 
so  that  in  effect  the  year's  charges  bear  the 
entire  cost  of  the  equipment  vacated,  less  the 
salvage  value.  ,, 

Also  another  charge  to  "operating  expenses 
—  (Depreciation)    for   a   monthly   charge   rep- 
resenting   depreciation    on    the    cost    of    the 
equipment  in  service. 


TABLE  VII.— PERCENT  OF  ORIGINAL 


Companies. 

Central    Pacific :  •  ■ 

Gal..  Harrisburg  &   San  Antonio. 

Houston,  E.  &  W.  Texas 

Houston   &   Shreveport 

Houston  &  Texas  Central 

Iberia    &    Vermilion 

Louisiana   Western 

Morgan's  La.  &  Tex.  C^' 
Nevada  &  California... 
New  Mexico  &  Arizonn 

Oregon  &  California. . .  

Sonora    Railway 

Southern    Pacific 

South   Pacific  Coast... 
Texas   &   New   Orleans 


The  Southern  Pacific  Co.,  in  the  absence  of 
any  facts  about  "Depreciation"  (other  than 
the  replacement  of  equipment  as  it  was  va- 
cated), thought  it  best  to  continue  its  past 
practice,  and  charge  to  the  operating  expenses, 
as  "Renewals"  only,  the  cost  of  all  equipment 
vacated  (less  salvage  value)  had  made  no 
charge  to  "Depreciation"  or  to  "Profit  and 
Loss." 


and  Loss  accounts  of  the  companies  did  not 
disclose  any  charges  for  "Depreciation"  ac- 
cruing prior  to  July  1,  1907,  and,  therefore,  it 
was  assumed  that  none  were  made. 

Those  familiar  with  the  physical  operation 
of  a  railway  know  that  the  efforts  of  the 
management  are  constantly  directed  towards 
the  improvement  of  the  physical  character  of 
the  pioperty  and  of  its  efficiency  to  the  end 
that  its  service  to  the  public  may  be  still  fur- 
ther increased  thereby. 

The  staff  to  whom  is  committed  the  mainte- 
nance of  its  equipment  is  alert  in  adopting 
any  design  or  device  by  which  the  durability 
and  service  of  the  equipment  is  augmented. 
It  is  a  well  known  fact  that,  as  locomotives, 
cars  or  other  equipment  are  taken  into  the 
shops  for  repairs  or  renewals,  details  of  con- 
struction which  have  proven  themselves  weak 
are  replaced  with  details  of  greater  strength 
either  in  design  or  by  the  substitution  of  ma- 
terial of  greater  durability.  It  is  the  excep- 
tion when  a  locomotive,  car  or  other  equip- 
ment leaves  the  shops  after  a  general  over- 
hauling that  it  has  not  been  improved  in  de- 
sign, durability  and  service. 

In  thus  making  repairs  and  renewals  to  its 
equipment,  the  management  has  fully  dis- 
charged the  obligation  which  rests  upon  it  to 
keep  unimpaired  the  capital  account  of  the 
property  entrusted  to  it  by  the  owners  and 
the  obligation  to  the  public  in  respect  to  tl«e 
cost  of  operating  its  railway. 


TABLE    Ylir.— AVERAGE    CHARGE    PER     FREIGHT     TRAIN  CAR    OWNED,     PER     TEAR. 

Charged  to  operating  expenses.        Charge  to 
Deprecia-  profit 

Tears    ended   June  30:  Renewals.  tion.  Total.          and  loss. 

Southern  Far-ific  Co.,  1907 $26.10                $26.10                

Southern  Pacific  Co.,  1908 23.39                23.39                

Southern  Pacific  Co.,  1909 19.05                19.05                

No       1,1909 4.51  $18.38  22.89 

No.      2,1909 2.71  13.12  15.83 

No.      3     190!i .43  6.63                 7.06             $  7.5S* 

No.      4,1909 1.99  11.59  13. 5S 

No.      5,    1909 1.93  9.50  11.43 

No.      6.1909 .06  19.70  19.76 

No       7     1909 5.73  13.82  19.55                14.54* 

No!      8.1909 1.92  2-66                  4.58              •20.8?t 

No.      9,    1909 24.56  ....  24.56                 

No.    10,    190D 1.09  13.94  15.03 

No.    11,    1909 4.76  15.02  19.78                

No     12,190!) 7.U  17.69                25.13 

No.    13.    1900 -35  24.18  24.56 


*The  charges  to  profit  and  loss  by  these  companies  did  not  show  separately  the  amounts 
charged  tor  account  of  depreciation  for  locomotives,  passenger  train  cars,  freight  train  cars,  and 
work  equipment.  The  entire  amount  was  therefore  carried  against  freight  train  cars,  which,  ot 
course  is  not  a  proper  unit,  but  it  fuvnishes  some  information  as  to  the  amount  taken  up  in  the 
year's   expenses   for  account  of  depreciation   for    all   equipment. 

tincludes   depreciation    and    other   charges. 


As  an  illustration  of  the  practical  working 
out  of  the  two  methods,  the  following  state- 
ment prepared  from  information  given  in  the 
published  annual  reports  of  the  railways  for 
the  vear  ended  June  30,  1909,  may  be  of  in- 
terest. The  amounts  charged  to  "Renewals" 
and  to  "Depreciation"  of  freight  cars  only 
have  been  selected,  as  a  greater  number  of 
freight  cars  are  annually  vacated,  destroyed, 
or  condemned  than  of  other  equipment,  and. 
therefore,  the  renewals  may  be  assumed  to  be 
about  the  normal  annual  depreciation. 

In  the  absence  of  more  accurate  inforrna- 
tion,  the  average  number  of  cars  in  service 
during  the  year  was  assumed  to  be  one-half 
of  the  aggregate  number  of  cars  on  hand  at 
the  beginning  and  at  the  close  of  the  year. 

As  the  names  of  the  companies  are  not  es- 
sential for  this  illustration,  numbers  have 
been  substituted  for  them.  With  the  excep- 
tion of  companies  Nos.  3,  7  and  8,  the  Profit 


In  conclusion,  the  hope  is  again  expressed 
that  the  Interstate  Commerce  Commission  will 
amend  its  "Classification  of  Operatfng  Ex- 
penses" by  omitting  altogether  the  provisions 
for  "Depreciation"  and  amend  the  provisions 
for  "Renewals"  to  read  "This  account  in- 
cludes the  current  cost  for  reproducing  in 
kind,  or  in  capacity,  all  equipment  condemned, 
destroyed -or  sold,  less  scrap  value  of  salvage 
or  the  amoimt  received  from  sale." 

With  this  change  in  the  classification  and 
the  credit  to  "Equipment"  for  the  cost  of  the 
equipment  condemned,  destroyed,  sold  or  oth- 
erwise disposed  of  as  now  provided  in  the 
classification  of  the  Interstate  Commerce 
Commission  for  "Additions  and  Betterments," 
the  commission,  the  owners  of  the  propert)', 
and  the  public  will  have  some  reliable  infor- 
mation of  the  relation  between  the  cost  of  the 
equipment  vacated  and  the  amount  taken  up 
therefore  in  the  Operating  Expenses. 


NAL  COST    OF'  EQUIPMENT  VACATED  TO 

TOTAL  ORIGINAL  COST,  CHARGED  TO  OPERATING  EXPENSES. 

Tears 
in  oper- 
ation. 
40 

Locon 
1909.     1908. 
2.70       0.§0 
.34 

4.03 

lotives 
1907. 
0.86 

Av. 

1.38 
12 

Passenger 
1909.     1908. 
1.26       1.07 

.17         .11 

train  cars. 
1907.     Av. 
1.72    •  1.35 
.  .16         .15 

Freight  train  cars. 
1909.     190S      1907.     Av. 
4.59       7.07       4.79       5.47 
3.21       4.07       9.50       5.85 

Work  equipment. 
1909.     1988.     1907.     Av. 
2.28       0.86       l.OS       1.41 
1.51       1.65       4.31      2.59 

25 

1.36 

* '  '4 

" '  '• 

• 

4.87 

3.85 

.92 

3.16 

'  '* 

8.94 

• 

5.71 

• 

4.39 

• 

'.'.'.'.         36 

is'.oi         '. '. '. 

2'.  66 

4'.99 

.20 

3.24 

1.18 

9.24 

7.50 

2.33 

6.21 

3.89 

■    * 

.84 

• 

.24 

* 

4.95 

• 

16 

.05 

.02 

1.43 

1.34 

2.12 

1.64 

.39 

7.07 

4.52 

3.64 

.69 

.68 

.91 

3.35 

1.63 

.20 

3.32 

8.63 

3.44 

9.01 

4.47 

4.61 

'  '  ** 

• 

« 

5.69 

• 

11. S3 

* 

15.95 

* 

11.73 

• 

4.35 

1.52 

37 

26 
38 
29 

4.19 

6.82 

1.26         .47 

6.44     41.51; 

l'.62 
12.14 

1.48 
21.99 

1.73 

6.64 

1.07 

29.94 

2.41 
.02 
.05 

2'.28 
13.50 

.33 

2.56 

5.17 

.17 

.11 

2.39 

6.38 

.07 

9.39 
7.49 
3.44 
4.70 
.95 

6.70 
6.19 
3.9!J 
11.50 
109 

8.42 
3.20 
3.70 
28.83 
2.78 

8.15 
3.52 
3.70 
17.70 
1.63 

.57 

1.23 

1.1< 

15.15 

1.37 

1.11 

.86 

41.92 

1.92 

2.97 

1.62 
1.67 
6.37 

1.57 

.44 

1.22 

20.73 

3.23 

*Xone  owned. 
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Draft  of  a  Suggested  Law  Licensing  of 
Land  Surveyors. 

BY   ERNEST    m'cULLOUGH. 

The  writer  has  always  been  interested  in 
the  subject  of  the  licensing  of  surveyors  and 
of  civil  engineers  and  has  studied  the  matter 
as  fully  as  possible.  Copies  of  all  the  bills 
introduced  from  time  to  time  in  the  legisla- 
tures of  various  states  have  been  read  and 
considerable  correspondence  has  been  had 
with  the  framers  of  many  of  the  bills.  He 
has  arrived  at  the  conclusion  that  were  it 
not  for  the  fact  that  a  large  number  of  men 
want  such  legislation  and  sooner  or  later 
will  get  some  sort  of  legislation,  it  is  un- 
necessary. These  conclusions  he  stated  in  a 
series  of  articles  written  for  the  Engineering- 
World  in  1906.  The  movement,  however,  is 
widespread  for  some  sort  of  legislation  and 
underlying  it  all  is  the  desire  to  make  sur- 
veying a  closed  profession.  It  has  now 
reached  the  point  where  a  demand  is  heard 
for  the  licensing  of  engineers  as  well  as  of 
land  surveyors.  The  recent  absurd  bill  pro- 
posed to  the  legislature  of  New  York  has 
awakened  the  American  Society  of  Civil 
Engineers  to  the  danger  that  the  profession 
may  be  hurt  by  unwise  legislation  and  that 
society  is  taking  steps  to  promote  a  move- 
ment leading  toward  proper  action  in  order 
that  the  dignity  of  the  profession  will  not  be 
hurt  while  an  attempt  is  made  to  protect  it. 

Whether  any  great  degree  of  success  will 
be  met  with  in  passing  laws  to  license  civil 
engineers  it  is  certain  that  some  laws  may 
be  passed  to  license  land  surveyors.  Several 
states  now  possess  such  laws,  the  first  hav- 
ing been  passed  in  California  in  March, 
1891.  There  is  a  strange  lack  of  uniformity, 
however,  in  them  and  it  is  essential  for 
proper  professional  standing  that  the  laws 
in  all  states  should  be  as  nearly  as  possible 
uniform.  The  writer  therefore  oflfers  the 
following  draft  of  a  law  that  can  be  placed 
upon  the  statute  books  of  every  state  in  the 
union  and  be  constitutional.  To  explain 
some  provisions  it  is  necessary  to  state  that 
to  make  it  compulsory  for  land  surveyors  to 
be  examined  and  licensed  will  be  fought  in 
every  state  and  delay  the  passage  of  the 
law.  In  many  states  it  may  be  deemed  un- 
constitutional in  that  it  interferes  with  the 
inalienable  right  of  every  American  citizen 
to  do  as  he  pleases  so  long  as  he  hurts  only 
himself.  Two  classes  of  surveyors  are  there- 
fore provided  for  and  the  man  who  employs 
a  surveyor  knows  exactly  what  he  is  doing 
and  can  make  no  claim  for  loss  if  he  em- 
ploys one  who  is  not  licensed. 

The  enacting  clause  and  title  of  the  law 
will  of  course  conform  to  the  usage  in  each 
state,  the  expressions  here  used  being  mere- 
ly suggestive: 

AN  ACT  ENTITLED  AN  ACT  TO  DEFINE 
THE  DUTIES  OF  AND  TO  LICENSE  LAND 
SURVEYORS. 

Be  it  Enacted  by  the  Senate  and  Representa- 
tives of  the  State  of  That, 

1.     Any    person    in    the   state   of    

desiring  to  practice  as  a  land  surveyor  may 
apply  to  the  State  Board  of  Examining  Survey- 
ors, as  hereinafter  provided,  for  an  examination 
and  upon  passing  said  examination  In  a  satis- 
factory manner  shall  be  entitled  to  receive  under 
the  signature  and  seal  of  ....  (here  insert  the 
name  of  the  official  granting  the  license),  a  li- 
cense to  practice  land  surveying  within  this 
state;  said  license  to  continue  in  full  force  and 
effect  so  long  as  the  said  licensed  land 
surveyor  shall  continue  in  the  active 
practice  of  land  surveying  and  maintain 
the  bond  hereinafter  provided  for,  in  full 
effect.  If  the  said  licensed  surveyor  shall 
discontinue  for  a  period  of  five  years  contin- 
uously to  follow  ^the  work  of  a  land  surveyor  as 
such  then  his  license  shall  be  void  and  a  new 
license  will   not   be   issued   until  another   exam- 


ination shall  have  been  passed.  The  licensed 
land    surveyor    shall    give    a    bond    to    the    state 

of    in   like  manner  as   the   bonds   of 

notaries  public,  conditioned  for  the  faithful  and 
competent  performance  of  his  work  in  the  sum 
of  Five  Thousand  Dollars  and  any  person  suf- 
fering loss  by  reason  of  a  mistake  made  by, 
or  of  the  incompetence  of  the  said  licensed 
land  surveyor,  may  sue  upon  said  bonds  and 
recover  all  actual  damage  suffered  or  loss 
sustained  by  reason  of  said  mistake  or  in- 
competence of  said  licensed  land  surveyor: 
provided,  that  the  said  mistake  must  consist  in 
the  inaccurate  measurement  of  an  angle  or  line 
or  of  an  inaccurate  plat  or  map  or  both,  and 
that  where  a  mistake  is  claimed  in  the  re- 
location of  a  corner  regarding  which  there  may 
be  differences  of  opinion  between  surveyors 
there  shall  be  no  recovery  because  of  loss  or 
damage  alleged  as  the  result  of  a  possible  error 
in  opinion  because  of  conflicting  evidence.  Every 
licensed  land  surveyor  shall  possess  a  seal 
bearing  the  coat  of  arms  of  the  state  with  his 
name  and  the  words  Licensed  Land  Surveyor 
thereon.  He  shall  stamp  all  his  plats  and  other 
papers  which  may  be  required  or  necessary  as 
evidence,  with  said  seal  and  also  sign  his  name 
followed  by  the  words  Licensed   Land  Surveyor 

of   the   State    of    Such    notes,    papers 

and  plats  thus  signed  and  sealed  shall  be  prima 
facie  evidence  in  every  court  in  the  state. 

Section  2.  AH  persons  who  practice  land  sur- 
veying in  this  state  without  having  passed  an 
examination  and  without  a  license  as  provided 
in  tills  act  who  sign  maps,  plats,  notes  and 
computation  sheets  and  books  shall  place  after 
their  signature  the  words  Not  Licensed.  It  they 
have  stationery  and  cards  and  signs  with  any 
designation  thereon  of  their  business  as  being 
that  of  land  surveying  or  anything  thereon  to 
indicate  that  they  do  and  perform  the  work 
pertaining  to  the  surveying  of  land,  then  they 
shall  also  display  prominently  in  type,  the  size 
of  that  used  for  their  name,  the  words  Not 
Licensed.  A  violation  of  tliis  section  of  this  act 
shall  be  a  felony  of  like  nature  and  degree  as 
the  obtaining  of  money  or  other  valuables  by 
false  pretenses. 

Section  4.  In  all  counties  of  this  state  wherein 
two  or  more  licensed  land  surveyors  have  their 
places  of  business  the  County  Surveyor  shall  be 
a  licensed  land  surveyor.  In  all  villages,  towns 
and  cities,  wherein  two  or  more  licensed  land 
surveyors  reside  the  town  or  city  engineer  or 
surveyor,  or  both,  shall  be  a  licensed  surveyor. 
No  person  shall  be  appointed  or  elected  as  sur- 
veyor or  engineer  of  a  highway,  drainage  or 
irrigation  district  in  this  state  wlio  is  not  a 
licensed  surveyor  and  if  any  person  accept  such 
an  appointment  without  the  qualifications  herein 
stated  he  shall  have  no  standing  in  a  suit  for  the 
recovery  of  fees  or  other  payments  for  services 
rendered.  If  any  persons  other  than  licensed 
land  surveyors  are  selected  or  appointed  to  make 
surveys  of  disputed  land  lines  or  to  apportion 
estates  or  to  serve  as  surveyors  or  as  civil, 
hydraulic  or  sanitary  engineers  upon  any  state, 
county  or  municipal  boards  or  commissions  they 
shall  have  no  standing  in  a  suit  for  the  recovery 
of  fees  or  other  payments  for  services  rendered; 
provided,  that  nothing  in  this  act  shall  interfere 
with  the  employment  of  consulting  engineers  as 
such,  the  nature  of  whose  duties  will  not  require 
on  their  part  the  actual  surveying  or  mapping 
of  land  lines  or  the  superintendence  or  direction 
of  land  surveying  work.  No  permits  shall  be 
Issued  for  the  erection  of  buildings  fronting 
upon  any  public  property  or  adjoining  public 
property  until  stakes  defining  said  propferty  liave 
been  set  and  a  certificate  to  that  effect  issued 
by  a  licensed  land  surveyor,  the  penalty  being 
the  loss  of  all  the  rights  of  the  public  in  and 
to  any  property  that  may  be  encroached  upon 
by  said  building  if  erected  without  such  survey 
or  by  reason  of  an  improper  survey  by  any 
person  other  than  a  licensed  land  surveyor,  the 
remedy  reserved  to  the  public  being  a  suit  for 
recovery  against  the  official  wrongfully  issuing 
said  building  permit,  the  term  public  property 
being  held  to  mean  property  actually  owned  by 


the  public  or   in  which  the  public   has  an  ease- 
ment and  property  held  for  public  use. 

Section  5.  Any  person  desiring  to  obtain  a 
license  to  act  as  a  licensed  land  surveyor  shall 
make  an  application  in  writing  to  the  State 
Board  of  Examining  Surveyors  setting  forth  that 
he  is  over  21  years  of  age;  of  good  moral  char- 
acter and  that  he  has  had  three  years'  actual 
experience  as  a  land  surveyor,  or  if  he  has 
completed  in  residence  a  course  of  surveying  at 
a  school  where  land  surveying  is  taught  in  a 
manner  fully  equal  to  that  of  the  teaching  in  the 
State  University  and  has  a  certificate  setting 
forth  this  fact,  then  he  shall  be  required  to  have 
onlV  two  years  practical  experience  in  addition 
to  said  work  done  in  residence  at  the  institution 
where  he  has  studied  surveying.  Upin  receiving 
said  application  the  Board  of  Examining  Sur- 
veyors shall  issue  a  temporary  license  to  be 
effective  when  the  bond  hereinbefore  provided, 
shall  have  been  duly  approved,  which  temporary 
license  shall  be  in  force  and  of  full  effect  until 
the  applicant  shall  have  been  examined  and  his 
fitness  discovered  by  said  examination;  provided, 
that  it  the  application  be  made  within  30  days 
prior  to  the  next  examination,  then  no  tem- 
porary license  shall  be  issued.  The  applicant 
shall  be  examined  in  arithmetic  so  far  as  this 
subject  is  covered  in  the  public  schools  of  the 
state;,  in  geometry  to  prove  his  ability  to  calcu- 
late areas  and  volumes  of  planes  and  solids  and 
the  computation  of  earthwork;  in  algebra  to 
show  his  ability  to  solve  equations  of  the  first 
and  second  degree,  and  a  knowlerge  of  the 
fundamental  operations  of  algebra;  in  trigon- 
ometry to  determine  his  ability  to  solve  plane 
triangles  and  perform  such  trigonometrical  calcu- 
lations as  may  have  to  be  done  and  performed 
by  land  surveyors.  The  questions  asked  and 
the  examples  set  shall  be  as  practical  in  char- 
acter as  possible  and  no  catch  questions  shall  be 
asked.  The  examination  in  surveying  shall  test 
the  knowledge  of  the  applicant  on  the  use  of  the 
compass,  the  solar  compass,  at  least  two  differ- 
ent kinds  of  solar  attachments  for  transits,  the 
use  of  the  sextant,  transit,  level  and  barometer. 
At  least  two  methods  of  finding  the  true  north 
by  direct  observation  without  tlie  use  of  a  solar 
attachment  or  solar  compass  must  be  demon- 
strated, one  of  which  must  be  a  direct  observa- 
tion on  the  sun.  He  must  understand  how  to 
survey  lines  and  areas  and  compute  areas  and 
divide  land.  He  must  have  a  knowledge  of  tlie 
legal  questions  arising  in  tlie  relocation  and 
restoration  of  lost  boundaries  and  be  familiar 
with  the  United  States  laws  and  regulations  for 
the  surveying  and  resurveying  of  public  lands 
and  mining  claims.  He  must  be  familiar  with 
methods  for  surveying  highways  and  ditches  and 
the  calculation  of  earth  work  and  grading 
quantities.  He  must  be  a  neat  draftsman.  He 
must  show  that  he  has  read  and  is  familiar 
with  the  paper  by  Justice  Cooley  of  the  Michigan 
Supreme  Court  on  the  judicial  functions  of 
surveyors.  No  certificate  or  diploma  shall  ex- 
cuse any  applicant  from  the  examination  in 
surveying  but  graduates  in  surveying  or  engi- 
neering courses  of  schools  and  colleges  approved 
by  the  Board  of  Examining  Surveyors  may  upon 
presentation  of  their  diploma  or  certificate,  be 
excused  from  the  examination  in  arithmetic, 
geometry,  algebra  and   trigonometry. 

Section  6.  The  Board  of  Examining  Survey- 
ors shall  consist  of  five  members  appointed  by 
the  Governor  to  serve  for  five  years  or  until 
their  successors  are  appointed.  The  first  mem- 
bers appointed  shall  decide  by  lot  which  shall 
serve  respectively  for  one,  two,  three  four  and 
five  years,  so  that  one  appointment  shall  be 
made  annually  thereafter,  for  a  term  of  five 
years.  The  chairman  of  the  Board  shall  be  the 
professor  of  surveying  at  the  State  University, 
one  member  shall  be  recommended  by  the  mem- 
bers of  the  American  Society  of  Civil  Engineers 
from  among  their  members  residing  in  this 
state,  one  member  shall  be  appointed  upon  the 
recommendation  of  the  State  Society  of  Engi- 
neers and  Surveyors,  one  member  shall  be 
selected  from  the  county  surveyors  of  the  state 
and   the  fifth  member  shall   be  appointed   from 
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the  city  engineers  of  the  state.  The  board  shall 
appoint  a  secretary  who  may  be  a  member  of 
said  board.  The  headquarters  of  the  board  shall 
be  at  the  state  university  and  stated  exam- 
inations shall  be  held  three  times  each  year  in 
the  months  of  January.  May  and  September 
at  the  state  university.  Three  members  of  the 
said  board  must  be  present  at  each  examination 
and  all  the  members  shall  have  a  part  in  ar- 
ranging the  scope  of  the  examinations.  Each 
applicant  for  a  license  shall  pay  to  the  secretary 
of  the  board  a  fee  of  twenty-flve  dollars  to  cover 
the  cost  of  the  examination  and  the  license  and 
shall  in  addition  pay  his  own  expenses  to  and 
from  the  place  where  the  examination  is  held. 
If  he  fail  to  pass  the  examination  and  a  license  is 
not  granted,  then  ten  dollars  shall  be  refunded 
him.  No  charge  shall  be  made  for  the  issuance 
of  the  temporary  license  granted  as  hereinbefore 
provided.  Upon  the  first  of  January  of  each  year 
the  board  shall  meet  and  pay  bills,  salaries,  etc., 
and  the  money  then  remaining  on  hand  shall  be 
equally  apportioned  among  the  members  of  the 
board  and  this  shall  be  the  total  compensation 
received  by  them  for  their  services  in  connection 
with  said  worli,  except  that  each  member  who 
has  attended  meetings  shall  be  reimbursed  for 
all  his  actual  expenses  incurred  in  attending 
said  meetings,  the  said  expense  account  being 
deducted  before  the  remaining  funds  are  divided 
among  the  members.  Members  who  have  been 
absent  from  any  examinations  shall  have  de- 
ducted from  their  share  the  sum  of  five  dollars 
per  day  for  each  day  they  were  absent  and  the 
money  so  deducted  shall  be  added  to  the  share 
of  those  who  were  present  at  said  times.  All 
stationery  shall  be  furnished  the  board  By  the 
state  for  the  first  year  in  which  this  act  is  in 
force,  the  cost  of  stationery  thereafter  to  be  a 
part  of  the  expenses  herein  in  this  section 
mentioned. 

Section  7.  In  the  office  of  the  recorder  of  each 
county  in  the  state  there  shall  be  books  for  the 
plats  filed  by  licensed  land  surveyors,  which 
plats  must  bear  their  seal  and  signature,  and  a 
charge  of  fifty  cents  shall  be  made  for  the 
filing  of  each  one  of  said  plats  and  binding 
them  in  said  plat  book,  which  shall  be  carefully 
indexed  and  cross  referenced;  no  plats  filed  by 
persons  not  licensed  land  surveyors  to  be  filed 
in  said  books.  These  plats  shall  be  on  cloth 
mounted  paper  in  sheets  measuring  21  in.  by 
30  in.  with  a  border  line  one  inch  from  the  top, 
the  bottom  and  the  riglit  hand  end  and  two  and  . 
one-half  inches  from  the  left  hand  end  for 
binding  space.  Upon  said  plat  shall  be  shown 
every  monument,  corner  and  line  established 
and  such  other  information  as  shall  be  sufficient 
to  enable  any  competent  surveyor  from  the  in- 
formation contained  on  this  plat  alone,  to  re- 
trace every  line  and  restore  every  corner  or 
monument.  The  date  of  the  survey  and  of  the 
filing  of  the  plat  shall  be  given  and  the  bearings 
of  the  lines  shall  be  given  with  reference  to  the 
true  meridian  whicli  shall  have  been  ascertained 
at  the  time  of  the  making  of  the  survey.  It 
shall  be  the  duty  of  every  licensed  surveyor  to 
tie  every  survey  to  at  least  two  monuments  of 
masonry  or  metal,  or  both,  and  to  show  the 
exact  location  of  said  monuments  on  the  plat 
of  the  survey,  with  reference  points  so  shown 
that  the  monuments  can  be  located  by  future 
surveyors.  Surveys  shall  be  made  with  steel 
tapes  certified  correct  by  the  United  States 
Geodetic  Survey  or  the  Bureau  of  Standards  in 
Washington,  D.  C.  The  plat  shall  be  filed 
in  the  office  of  the  recorder  of  the  county  In 
which  the  survey  was  made  within  sixty  days 
after  the  field  work  of  said  survey  has  been 
done  and  no  person  shall  be  obliged  to  pay  for 
any  survey  made  by  a  licensed  land  surveyor 
until  the  plat  of  the  survey  shall  have  been 
properly  filed.  Failure  to  file  said  plats  within 
the  time  herein  required  shall  be  considered  a 
misdeameanor  and  punishable  as  such  by  fine 
not  exceeding  two  hundred  and  fifty  dollars, 
each  day  of  delay  after  the  expiration  of  the 
sixty  days  herein  mentioned  to  constitute  a 
separate  offense. 

Section  8.  All  acts  and  parts  of  acts  incon- 
sistent with  the  provisions  of  this  act  are 
hereby    repealed. 

Section  9.  This  act  shall  take  effect  and  be 
in  force  ten  days  after  its  passage  and  ap- 
proval. 


If  an  act  similar  to  the  above  were  passed 
in  each  state  an  immediate  improvement  in 
the  character  of  surveying  work  done  will 
be  noticed.  The  profession  will  then  be  re- 
stored to  its  old  time  place  of  honor  and  the 
surveyors  will  be  respected  as  of  old. 

If  at  any  time  laws  are  passed  to  license 
civil  engineers  it  will  be  sufticient  to  begin 
the  examination  of  a  civil  engineer  by  re- 
quiring that  he  first  pass  the  examinations 
to  become  a  licensed  land  surveyor.  After 
that  he  will  have  to  be  examined  in  applied 
mechanics,  the  properties  of  materials  used 
by  engineers,  the  theory  and  practice  in  the 
design  of  structures,  comprising  buildings, 
bridges,  dams,  retaining  walls,  etc.,  the  flow 
of  water  and  the  sanitation  of  cities,  etc. 
The  acts  for  the  licensing  of  surveyors  and 
engineers  should  be  separate  to  avoid  mis- 
understanding and  trouble.  It  is  likely  that 
every  state  will  have  laws  regulating  the 
practice  of  land  surveying  long  before  any 
good  laws  are  passed  to  regulate  the  prac- 
tice of  civil  engineering. 

No  matter  how  rigid  the  laws  are  it  is 
well  to  provide  for  two  classes  of  practi- 
tioners so  that  opposition  to  the  passage  of 
the  laws  will  be  reduced  to  a  minimum. 
When  the  public  learns  that  the  licensed 
man  has  passed  a  rigid  examination  and  is 
under  bonds  the  man  who  is  compelled  to 
place  the  words  Not  Licensed  after  his 
name  will  soon  go  into  some  other  business 
or  be  engaged  on  such  a  cheap  class  of  work 
as  not  to  be  a  competitor  of  worthy  sur- 
veyors. The  lack  of  compulsion  also  will 
lead  to  the  very  best  men  banding  together 
to  guard  the  profession. 


The  Library   of   the    New  York    Public 

Service  Commission,  First 

District.* 

The  Public  Service  Commission  for  the 
First  District  has  jurisdiction  in  New  York 
City  over  gas  and  electric  companies,  railroads 
and  street  railroads,  including  under  the  Rap- 
id Transit  Act  and  the  laying  out  of  rapid 
transit  routes,  the  preparation  and  supervision 
of  contracts  for  construction  and  operation, 
and  in  certain  cases  the  granting  of  fran- 
chises. The  surface,  elevated  and  subway 
companies  in  New  York  City  carry  annually 
over  1,300,000,000  passengers,  which'  exceeds 
by  more  than  66  per  cent  the  total  number  of 
passengers  carried  on  the  steam  railroads  of 
the  entire  country.  The  gas  companies  of  the 
city  produce  more  than  20  per  cent  of  the  en- 
tire gas  output  of  the  United  States. 

The  problems  coming  before  the  Commis- 
sion in  relation  to  rates,  service,  equipment 
and  subway  construction  are  numerous  and 
important,  and  involve  in  many  cases  the  work- 
ing out  of  new  methods  and  the  laying  down 
of  policies  of  tremendous  importance.  The 
Commission  has  a  stafif  of  over  600  employes. 
About  300  of  these  are  the  engineers,  drafts- 
men and  inspectors  engaged  directly  in  the 
work  of  subway  planning  and  construction. 
The  Commission  has  drawn  into  its  service 
highly  trained  statisticians,  economists,  ac- 
coitntants,  lawyers  and  engineers  of  all  kinds. 

As  a  tool  for  the  use  of  this  large  organiza- 
tion it  has  established  an  office  library.  The 
library  is  intended  to  be  a  working  office  col- 
lection of  books,  pamphlets  and  periodical  ar- 
ticles needed  in  the  current  work  of  the  Com- 
mission and  in  the  consideration  of  the  various 
questions  that  come  before  it.  The  library 
aims  to  collect  and  index  material  in  such  a 
thorough  and  scientific  way  that  when  in- 
formation is  wanted  in  relation  to  car  brakes, 
gas  meters,  franchise  terms,  Paris  subways, 
etc.,  the  material  from  which  the  desired  in- 
formation may  be  secured  will  bt  at  hand. 
The  library  now  contains  some  2,600  volumes 
and  5,400  pamphlets,  making  the  total  collec- 
tion 8,000. 

Selection  and  Collection  of  Material. — In  a 

•A  paper  by  R.  H.  Whitten,  Librarian  New 
York  Public  Service  Commission.  First  District, 
New  York,  N.  Y..  in  "Special  Libraries"  for 
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special  office  library,  great  care  must  be  taken 
in  the  selection  and  collection  of  material.  Se- 
lection must  be  exhaustive  but  discriminat- 
ing. All  possible  sources  must  be  searched 
for  useful  material,  but  just  as  great  care  must 
be  exercised  to  exclude  material  not  needed. 
The  efficiency  of  the  collection  is  reduced  by 
every  useless  book  it  contains.  It  is  often  a 
doubtful  question  as  to  whether  a  particular 
book  should  be  added  to  the  collection,  and 
an  even  more  troublesome  question  as  to 
whether  a  book  now  on  the  shelves  should  be 
discarded.  The  librarian  must  use  his  best 
judgment.  He  will  make  mistakes  both  in  or- 
iginal selection  and  in  discarding,  but  it  must 
be  done. 

In  the  library  of  the  Public  Service  Com- 
mission we  examine  regularly  the  "Publish- 
er's Weekly,'  and  the  lists  of  the  United  States 
and  parliamentary  publications.  We  get  track 
of  most  of  the  books  and  pamphlets  desired, 
however,  by  a  rather  careful  perusal  of  a  num- 
ber of  technical  journals  that  relate  to  public 
utilities.  Among  the  most  important  are  "Elec- 
tric Railway  Journal,"  "Light  Railway  and 
Tramway  Journal,"  "Electrical  World, '^  "En- 
gineering News,"  "Progressive  .•\ge."  Here  we 
find  reference  to  the  annual  reports  of  the  va- 
rious public  utility  companies  of  American  and 
European  cities  and  to  many  printed  papers 
and  special  reports,  official  or  unofficial,  relat- 
ing to  public  utilities.  The  lists  published  by 
Stone  &  Webster  and  the  current  bibliograph- 
ies in  the  "Journal  of  Political  Economy."  and 
".American  Political  Science  Review"  and  the 
"Economic  Quarterly"  are  also  useful.  Much 
material  has  been  obtained  by  writing  directly 
to  the  American  consuls  and  to  the  publi; 
officers  and  company  officials  in  the  large  cities 
of  the  world. 

But  as  important  as  are  the  books,  the 
pamphlets  and  special  reports,  they  are  out- 
ranked in  value  by  the  periodical  article.  In 
the  numerous  general,  economic,  law  and 
technical  periodicals  of  this  and  other  coun- 
tries there  are  many  articles  of  the  utmost  im- 
portance in  the  routine  work  of  the  commis- 
sion, and  in  the  consideration  of  the  various 
problems  that  come  before  it.  The  library  re- 
ceives some  2.5  periodicals  that  are  systemat- 
ically examined,  for  articles  and  material  of 
use  to  the  Commission.  In  addition  we  ex- 
amine the  index  to  legal  literature  contained 
in  the  "Law  Library  Journal,"  the  "Readers' 
Guide  to  Periodical  Literature"  and  most  im- 
portant of  all,  the  "Engineering  Index."  The 
"Engineering  Index"  is  a  monthly  annotated 
index  of  the  more  important  articles  appear- 
ing in  some  200  American  and  European  tech- 
nical journals.  The  publishers  of  the'  Index 
undertake  to  supply  copies  of  the  articles  list- 
ed. This  is  a  great  convenience,  especially  in 
securing  copies  of  articles  in  foreign  periodi- 
cals. .As  soon  as  the  Index  is  received  it  is 
checked  up  and  an  order  sent  in  for  copies  of 
all  the  articles  of  special  interest. 

Classification. — A  special  library  will  usually 
require  a  special  classification.  The  standard 
classifications  are  all  right  for  the  smaller 
public  libraries.  Standard  classifications  have 
been  specially  designed  to  meet  the  require- 
ments of  a  general  collection.  They  are  usu- 
ally a  sad  misfit  when  applied  to  a  special  li- 
brary. The  special  working  collection  is  in- 
tended to  serve  very  definite  needs  and  is  re- 
quired to  answer  certain  definite  problems. 
The  purpose  of  the  classification  is  to  aid  in 
supplying  desired  information  with  speed  and 
certainty.  The  resources  of  the  library  must 
be  classified  around  the  special  problems  that 
are  to  be  solved.  "Close"  classification  is  also 
essential.  There  should  be  a  special  heading 
or  subheading  in  the  classification  for  practi- 
cally every  subject,  no  matter  how  minute, 
concerning  which  information  will  be  frequent- 
ly wanted. 

The  classifications  that  we  have  worked  out 
in  the  library  of  the  Public  Service  Commis- 
sion is  extremely  simple.  The  broad  subjects 
are  arranged  alphabetically.  Subheadings  are 
arran.red  alphabetically  under  the  main  head- 
ing. States  and  countries  are  arranged  alpha- 
betically, and  cities  alphabetically  under  the 
state  of  country.   The  alphabet  is  much  in  evi- 
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(lence.    The  scheme  has  the  advantage  of  fit- 
ting in  well  with  an  alphabetic  catalogue. 

A  feature  of  the  classification  is  the  system 
of  imiform  interchangeable  headings  and  sub- 
headings. Certain  subheadings  are  used  uni- 
formly under  each  of  the  main  utility  headings 
and  certain  main  headings  are  used  also  as 
subheadings.  Thus  "Accidents"  appears  as  a 
main  heading  and  also  as  a  subheading  under 
"Gas,"  "Electricity,"  "Transit,"  "Railroads," 
etc. 

The  notation  used  in  the  classification  is  a 
combination  of  letters  and  figures.  Letters  of 
the  alphabet  are  used  to  represent  all  headings 
other  than  regional;  e.  g.,  Fr,  Franchise;  Ra, 
Railroad ;  Ga,  Gas,  etc.  Regional  headings  are 
represented  by  Arabic  numerals.  States  and 
countries  are  always  designated  by  2  figures 
and  cities  by  3  figures.  These  numbers  are 
read  as  decimals,  though  the  decimal  point  is 
uniformly  omitted;  e.  g.,  401  Boston  follows 
-Iti  Massachusetts  and  precedes  41  Michigan. 
The  same  notation  means  the  same  thing 
wherever  it  occurs.  Ac  always  means  Acci- 
dents, whether  as  a  main  heading  or  as  a  sub- 
heading; e.  g.,  Ac,  .\ccidents:  GaAc,  Gas- 
."Kccidents ;  RaAc,  Railroad  Accidents,  etc.  The 
same  number  is  always  used  for  a  given  city 
or  country  wherever  it  occurs  in  the  classi- 
fication; Ga401,  Gas-Boston;  Ra401,  Railroads- 
Boston,  etc. 

The  above  are  some  of  the  main  features  of 
the  classification.  They  are  subject,  however, 
to  numerous  elaborations,  modifications  and 
exceptions. 

Arrangement  of  Material. —  All  magazines, 
clippings  and  pamphlets  are  kept  in  large  ver- 
tical file  drawers.  The  clippings  are  usually 
placed  in  nianila  folders.  They  are  arranged 
under  exactly  the  same  headings  as  the  books 
on  the  shelves.  Under  each  heading  they  are 
arranged  chronologically  according  to  year  of 
publication.  Each  article  or  pamphlet  has  a 
separate  file  number,  corresponding  to  the 
book  number  in  the  case  of  volumes  on  the 
shelves. 

Of  the  2.5  periodicals  received,  only  6  are 
bound.  Articles  of  interest  from  periodicals 
that  we  do  not  bind  are  clipped,  put  in  fold- 
ers and  placed  in  the  vertical  file  drawers.  The 
same  treatment  is  also  applied  to  the  numer- 
ous special  copies  of  periodicals  not  taken 
regularly,  but  which  are  purchased  because 
they  contain  some  article  of  interest.  The 
vertical  file  drawers  keep  the  material  free 
from  dust  and  ofifer  a  maximum  of  conveni- 
ence in  consultation.  The  material  is  compact 
and  can  be  easily  and  quickly  consulted. 

Catalogue. — The  card  catalogue  is  in  three 
main  divisions,  each  alphabetically  arranged : 
(1)  Author  and  title;  (2)  subject  headings; 
(.3)  regional  headings. 

The  subject  headings  used  in  the  classifica- 
tion are  retained  in  the  catalogue  and  used  in 
their  various  combinations.  Magazine  articles 
and  pamphlets  are  catalogued  just  as  fully  as 
books,  and  the  cards  for  the  articles  are  placed 
in  the  catalogue  with  the  cards  for  the  books. 
Chapters  or  parts  of  books  relating  to  spe- 
cific subjects  are  separately  catalogued.  A  fea- 
ture of  tlie  catalogue  is  the  complete  entry  un- 
der the  regional  heading.  Every  subject  entry 
relating  to  a  particular  city  or  country  is  dup- 
licated under  the  city  or  country  heading.  We 
find  it  a  great  convenience  to  be  able  to  find 
everything  we  have  relating  to  Paris,  for  ex- 
ample, together  under  that  heading. 

We  try  to  realize  that  it  is  not  so  nuich  par- 
ticular books  or  sets  of  books  that  we  need  to 
classify  and  index  as  it  is  the  specific  informa- 
tion contained  in  the  books.  Our  catalogue  is 
not  used  nearly  so  frequently  to  find  the  loca- 
tion of  a  particular  book  as  it  is  to  find  infor- 
mation in  regard  to  some  [larticular  subject. 
The  more  specialized  a  library  becomes  the 
more  important,  as  well  as  practicable  it  lie- 
comes  to  classify  and  index  information  rather 
than  books  or  sets  of  books. 

Bulletins  and  Publicity. — .\  library  bulletin 
is  issued  once  or  twice  a  week  comaining  ref- 
■  erences  to  current  books,  articles  and  pamph- 
lets received  by  the  library.  Each  bulletin  is  a 
single  sheet,  l^t  is  mimeographed  and  sent  out 
to  about  2.50  officers  and  employees  of  the 
Commission.    The  person  receiving  the  bulle- 


tin checks  in  the  margin  the  books  or  articles 
he  desires  to  see,  signs  his  name  to  the  sheet 
and  returns  it  to  the  library.  On  receipt  of  this 
sheet  at  the  library,  the  book  or  article  desired 
is  sent  if  available,  and  if  not,  the  name  of  the 
applicant  is  placed  on  a  reserve  list.  Often  it 
seems  desirable  to  bring  a  particular  article 
or  book  to  the  special  attention  of  some  officer 
or  employe.  To  do  this  the  item  in  question 
is  stamped  in  red  with  a  rubber  stamp  marked 
"special"  on  the  copy  sent  to  the  particular 
person  in  question.  An  article  or  book  that 
will  probably  be  of  interest  to  but  one  or  tvvo 
or  three  persons  is  omitted  from  the  bulletin 
and  is  sent  directly  to  the  individuals  interest- 
ed with  a  blank  form  stating  that  it  is  being 
transmitted  for  inspection  and  the  request  to 
return  as  soon  as  possible.  In  these  ways  we 
attempt  to  carry  out  the  recognized  function 
of  the  office  library,  that  of  bringing  promptly 
to  the  attention  of  the  officers  and  employes 
of  the  Commission  the  new  books  and  the  ar- 
ticles of  interest  in  connection  with  their  of- 
ficial duties. 

The  bulletin  is  a  notable  success  in  directly 
increasing  the  use  of  the  library.  It  also  has  a 
publicity  feature.  It  is  a  constant  reminder  of 
the  existence  of  the  library  and  of  the  nature 
of  the  material  that  may  be  found  there.  The 
office  library  is  an  innovation  and  the  habit  of 
turning  to  it  for  inforination  must  be  acquired. 
Various  forms  of  publicity  should  be  resorted 
to.  to  aid  the  development  of  the  library  habit. 
I  think  we  could  and  should  do  more  in  this 
direction  than  we  have  in  the  past. 

Reference  Lists. —  Numerous  special  refer- 
ence lists  are  prepared  from  time  to  time  on 
subjects  of  special  interest.  Our  close  classifi- 
cation, analytic  catalogue  entries  and  combined 
periodical  and  book  catalogue  make  the  prep- 
aration of  special  reference  lists  much  simpler. 
Often  all  that  is  required  is  a  straight  copy 
of  the  catalogue  entries. 

Blue  Print  Methods. — We  are  experimenting 
on  a  new  form  of  catalogue  that  promises  cer- 
tain distinct  advantages.  The  catalogue  en- 
tries on  each  subject  are  arranged  chronolog- 
ically and  copied  on  letter  size  onion  skin 
paper.  This  makes  a  negative  from  which  a 
blue  print  may  be  taken.  A  single  sheet  or 
sheets  being  devoted  to  each  subject,  it  is  pos- 
sible to  add  future  accessions  to  the  original 
sheet,  without  the  necessity  of  recopying.  We 
can  thus  have  always  an  up-to-date  catalogue 
on  loose  sheets.  It  is  of  course  easier  to  con- 
sult a  catalogue  with  five  to  twenty  entries  on 
each  page  than  to  finger  over  the  cards  in  a 
card  catalogue.  .Another  advantage  will  be 
that  we  can  make  portions  of  the  catalogue 
available  in  the  various  bureaus  of  the  Com- 
mission. Thus  we  can  supply  the  Franchise 
bureau  with  a  loose  leaf  always  up-to-date 
catalogue  of  franchise  material,  the  Bureau  of 
Statistics  and  .'\ccounts  with  a  catalogue  'Of 
accounts,  finance  and  statistics,  and  similarly 
for  the  various  other  bureaus  and  departments. 
.\nother  advantage  will  be  that  we  can  always 
supply  a  blue-print  copy  of  any  part  or  parts 
of  the  catalogue.  It  seems  probable  that  these 
will  in  large  measure  take  the  place  of  the 
special  reference  lists  that  we  have  been  pre- 
paring, A  reference  list  is  out  of  date  as  soon 
as  it  is  made.  The  advantage  of  having  avail- 
able an  always  up-to-date  list  is  evident. 

Collection  of  Information. — The  library  also 
compiles  data  on  various  subjects,  and  partic- 
ularly in  relation  to  public  utility  supervision 
and  conditions  in  other  states  and  cities.  To  a 
considerable  extent,  the  qualifications  essential 
for  the  scientific  selection  and  collection  of  ma- 
terial are  the  same  as  those  required  for  the 
compilation  of  the  information  contained  in 
the  material.  These  functions  are  therefore 
combined  and  the  library,  so  far  particularly 
as  conditions  in  other  states  and  cities  are 
concerned,  both  collects  and  collates  informa- 
tion. Thus  detailed  reports  have  been  prepared 
in  relation  to  the  supervision  of  street  rail- 
ways in  England  and  Prussia,  the  subway  sys- 
tem of  Paris  and  the  laws  and  experience  of 
various  cities  in  relation  to  the  indeterminate 
franchise  and  in  relation  to  profit  sharing  as  a 
method  of  franchise  compensation.  Numerous 
brief  comparative  statements  have  also  been 
prepared.   Much  of  our  most  valuable  informa- 


tion has  been  drawn  from  the  laws,  methods 
and  experience  of  the  great  cities  of  Europe. 

I  think  that  this  combination  of  library  work 
and  collection  or  investigation  is  a  practical 
one.  The  librarian  gains  an  intimate  knowl- 
edge of  the  contents  of  the  material  in  his  col- 
lection. His  direct  use  of  the  material  shows 
him  the  weak  places  in  it  and  enables  him  to 
fill  up  the  missing  portions  that  are  so  abso- 
lutely essential  to  an  efficient  working  collec- 
tion. Active  use  of  his  collection  helps  the 
librarian,  moreover,  to  get  away  from  the 
habit  of  looking  at  the  book  as  the  unit  of  li- 
brary work.  It  helps  him  to  a  realization  that 
it  is  facts  and  information  that  it  is  his  func- 
tion to  classify,  arrange  and  make  readily 
available  rather  than  particular  books  or  sets 
of  books. 

Quick  Service. — The  necessity  for  quick 
service  is  a  fundamental  and  all  sufficient  rea- 
son for  the  existence  of  the  special  library. 
Inforination  to  be  of  use  in  the  everyday  work 
of  the  w^orld  must  be  quickly  available.  Quick 
service  multiplies  use — this  is  as  true  of  li- 
braries as  it  is  of  transit  systems.  The  impor- 
tance of  quick  service  should  therefore  condi- 
tion and  mold  the  entire  organization  of  the 
special  or  office  library,  its  classification,  ar- 
rangement and  cataloguing. 

In  the  development  of  a  special  library  em- 
phasis needs  to  be  laid  on  these  two  things : 
First,  the  necessity  for  quick  service,  and  sec- 
ond, that  the  service  rendered  is  for  the  pur- 
pose of  giving  information  and  that  the  library 
is  not  merely  dealing  in  copies  or  titles  of 
books  and  articles.  While  we  hold  these  ideals 
in  the  library  of  which  I  am  speaking,  we  still 
lack  much  of  their  complete  realization. 


PERSONALS. 

Mr.  W.  O.  SauzonbacliLT,  Piqua,  O.,  lias  been 
appointed  an  engineer  in  ctiarge  of  construc- 
tion worlt  on  thei  Oliio  Canal  and  has  opened 
an  office  at  Massiilon,  O. 

George  F.  Folsom,  an  old-time  Superintend- 
ent of  Construction  on  the  Boston  &  Providence 
R,  R. .  died  Aug.  19  at  the  home  of  his  daughter 
near  Boston,  Mass.  He  was  SO  years  of  age,  and 
had  bee-n  retired  since  18SS. 

Mr.  Paul  Hansen,  who  has  been  Acting  Chief 
Engineer  of  the  Ohio  State  Board  of  Health 
during  the  absence  of  Mr.  R.  W.  Pratt,  has  been 
appointed  State  Sanitary  Engineer  to  tlie  State 
Board  of  Health  of  Kentucky. 

Mr.  Cicero  D.  Hill,  Engineer  of  the  Board  of 
I..ocal  Improvements  of  Chicago,  111.,  and  Chief 
Engineer  of  Sewers  of  that  city,  has  been  pro- 
moted to  the  position  of  Superintendent  of  Sew- 
e:rs.  Mr.  Geo.  C.  D.  Lenth,  Division  Engineer 
of  the  Board  of  Local  Improvements,  succeeds 
Mr.  Hill. 

Mr.  J.  N.  Chester,  formerly  Chief  Engineer 
of  the  American  Waterworks  &  Guai-antee  Co., 
and  Mr.  Thomas  Fleming,  Jr..  formerly  Princi- 
pal Assistant  Engineer  in  charge  of  the  design 
and  construction  section  of  the  Pennsylvania 
State  Department  of  Health,  have  entered  into 
a  partnership  and  will  engage  in  practice  as  con- 
sulting engineers,  with  offices  in  the  Union  Bank 
Bldg.,    Pittsburg,   Pa. 

Mr.  .John  F.  Stevens,  M.  Am.  Soc.  C.  E.,  Presi- 
dent of  the  Oregon  Trunk  R.  R.,  and  head  of 
the  Hill  interest  in  Oregon,  has  been  elected 
President  of  the  Spokane,  Portland  &  Seattle 
Ry.,  to  succeed  George  B.  French,  who  resigned 
several  weeks  ago.  Mr.  Stevens  was  also  elect- 
ed director  and  president  of  the  Astoria  &  Col- 
umliia  River  &  Northern  R.  R.  and  The  Dalles, 
Portland  &  Astoria  Navigation  Co. 

J.  Roosevelt  .Shanley,  a  well-known  contractor, 
of  New  York  City,  died  suddenly  Aug.  25  at  his 
country  home  in  Stamford,  Conn.  He  was 
a  son  "of  the  late  B.  M.  Shanley  of  Newark. 
N.  J.,  who  handled  many  important  pieces  of 
construction  work  for  the  Pennsylvania  R.  R. 
He  is  survived  by  his  wife,  Olga  M.  Shanley. 
Mr.  Shanley  was  President  and  Director  of 
Slianlev-Morrissey.  Incorporated,  contractors; 
the  American  Automatic  Switch  Co.,  and  the 
Royal  Machine  Co.;  Treasurer  and  Director  of 
B  M  Shanley's  Sons  and  the  Concrete  Building 
Block  Co.,  and  Secretary  and  Director  of  the 
B.  M.  &  J.  F.  Shanley  Co.  and  the  Stewai't- 
Kerbaugh-Shanley  Co.      He  was  55   years  old. 

The  IT.  S.  Civil  Service  Commission,  Wash- 
ington, D.  C..  will  hold  an  examination,  on  Oct. 
n,  to  sC'Cure  eligibles  from  which  to  make  corti- 
neation  to  fill  a  vacancy  in  the  position  of  in- 
spector, qualified  as  a  good  all-round  building 
inspector,  male,  at  $900  a  year,  in  the  Quarter- 
master's Department  at  Large,  Fort  Crockett, 
Tex.,  and  vacancies  as  they  may  occur  in  any 
branch  of  the  service  requiring  similar  qualifica- 
tions It  is  desired  to  secure  as  applicants  for 
this  position  young  men  recently  from  technical 
schools  who  have  not  yet  acquired  the  prac- 
tical experience  to  justify  placing  them  m 
charge  of  work  for  which  experienced  civil  en- 
gineers and  superintendents  of  construction  are 
required. 
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.  The  principal  government 

The   Doings      :ontract    of    the   past   week 
of   the  appears    to    have    been    the 

one    for    excavating   in    the 
Week.  Niagara    River    below    the 

ship  lock  at  Black  Rock 
Harbor.  This  contract 
was  let  to  Arthur  H.  Vogel,  Milwaukee,  Wis., 
at  $53-2,100.  The  contract  includes  580,000 
cubic  yards  earth  excavation  at  22  cents, 
U'0,000'  cubic  yards  bed  rock  at  $2.05,  and 
handling  10,000  cubic  yards  excavated  rock 
with  derrick  at  $1.50. — Hearings  were  begun 
at  Chicago  on  August  29,  by  the  Interstate 
Commerce  Commission  on  the  proposed  in- 
crease of  freight  rates  by  the  railroads.  The 
contention  of  the  railroads  includes ;  1.  The 
railroads  are  without  money  to  finance  neces- 
sary physical  improvements.  2.  They  can  not 
finance  the  extensions  and  renewals  which 
commerce  demands  without  enlarging  rev- 
enues, 'i.  During  ten  years  past  850  State 
and  Federal  laws  have  been  enacted,  increas- 
ing the  expenses  or  reducing  the  earnings  of 
railroads.  4.  Cost  of  materials  has  advanced, 
jnd  so  has  the  type  of  equipment  now  in 
general  use. — Announcement  has  been  made 
that  the  new  $7,000,000  Mississippi  bridge  of 
the  McKinley  interurban  system  at  St.  Louis, 
Mo.,  will  be  formally  opened  to  traffic  on 
Thanksgiving  day. — The  mayor  of  Cincin- 
nati, O..  has  signed  an  ordinance  giving  the 
Union  Depot  &  Terminal  Company  of  Ohio  a 
right  to  erect  a  $30,000,000  depot  and  terminal 
in  Cincinnati. — One  of  the  largest  railroad 
construction  contracts  that  has  been  let  re- 
cently was  signed  at  Los  Angeles  on  August 
25  by  the  San  Pedro,  Los  Angeles  &  Salt 
Lake  Railroad.  The  contracts  are  for  the 
building  of  the  "high  line''  between  Guelph 
and  Crestline,  a  distance  of  60  miles.  This 
stretch  of  line  will  obviate  the  necessity  of 
running  overland  trains  over  the  washed-out 
Salt  Lake  basin  where,  disastrous  washouts 
have  occurred.  The  contracts  are  said  to 
amount  to  $6,000,000.  The  names  of  the  suc- 
cessful contractors  were  not  announced. 
.Among  the  other  construction  contracts  let 
recently  are  the  following :  Carl  Hall  &  Co., 
Duluth,  Minn.,  and  John  Runquist,  Duluth, 
for  constructing  20-mile  extension  of  Spring 
Mine  line  of  the  Duluth  &  Iron  Range  R.  R. 
to  Dunka  River;  Erickson  &  Peterson,  San 
Francisco  (reported)  for  continuing  the 
Southern  Pacific  cut-off  from  Rocklin  to 
Truckee,  the  work  including  23  tunnels;  P. 
W.  Ryan,  Janesville,  Wis.,  for  grading  be- 
tween Palestine,  111.,  and  Wauconda  for  the 
new  Waukegan,  Rockford  &  Elgin  Electric 
Railway;  Hvde  &  McFarlin,  New  York  City, 
for  the  construction  of  the  Lehigh  Valley 
Short  Line  between  Lumlier  Yard  and  White 
Haven,  Pa.;  Peppard  &  Co.,  Minneapolis, 
Minn.,  for  building  a  spur  for  the  Chicago  & 
Northwestern  Rv.  to  the  Chicago  Lake  Mine: 
Bennett  &  Talbott,  Greenshurg,  Pa.,  for  tunnel 
work  near  New  Grafton.  W.  Va.,  the  con- 
tract amounting  to  about  $2,000,000;  Gibson- 
Carr  Construction  Co.,  Middlesboro,  Ky.,  for 
constructing  a  3-mile  extension  to  the  Tye 
Forks  branch  on  the  Cumberland  R.  R  — 
One  of  the  largest  bridge  contracts  let  re- 
cently was  the  contract  for  constructing  a 
highway  bridge  over  the  Connecticut  River 
between  Old  Saybrook  and  Oly  Lynne,  Conn. 
The  contract  for  this  work  was  let  to  the 
Pennsylvania  Steel  Co.,  at  $108,045.— A  large 
sewer  contract  in  Denver.  Colo.,  was  let  last 
week  to  the  Dennis  Gibbons  Construction 
Co.,  of  Denver.  The  contract  was  for  the 
construction  of  the  Washington  Park  storm 
sewer.  The  sewer  will  be  about  18  miles 
long  and   will  cost  about  S175,000.— Extensive 


improvements  are  contemplated  by  the  Berk- 
shire Street  Railway  Co.,  of  Pittsfield,  Mass., 
which  was  acquired  some  time  ago  by  the 
New  York,  New  Haven  &  Hartford  R.  R. 
Extensions  costing  about  $2,000,000  are  to  be 
made  in  the  next  three  years  and  some  of 
these  are  nearly  "ripe"  for  construction  work. 


One    of    the    recent     de- 
/-<         *.      D      J     velopments     of     the     good 
LOUnty   Koad    ^oads    agitation     has     been 
Systems  the   construction   of   county 

or,^  T«ll  T>r.^A^  highway  systems.  The  first 
ana  lOUKOaas.  ^f  these  systems  was  con- 
structed some  six  or  seven 
years  ago  near  Jackson,  Tenn.  Since  that  time 
several  other  counties  in  Tennessee  have 
taken  up  the  matter  and  have  voted  bonds 
for  the  construction  of  systems  of  improved 
highways  within  the  limits  of  the  counties. 
In  the  State  of  California,  also,  several  coun- 
ties are  now  constructing  such  systems,  some 
of  them  being  quite  extensive  in  character.  The 
earliest  pl^n  of  improved  road  construction 
in  this  country — the  building  of  systems  with 
turnpikes  by  private  capital — may  be  said  to 
be  the  granddaddy  of  the  present  day  county 
road  system.  These  old  toll  roads  played  an 
important  part  in  the  growth  of  the  country. 
They  were  built  at  a  time  when  there  was  no 
such  thing  as  State  aid,  and  very  little  money 
from  other  sources  was  available  for  road 
building.  The  capital  stock  of  the  companies 
in  many  cases  was  taken  by  the  persons  who 
would  be  most  directly  benefited  by  the  con- 
struction of  the  road.  Quite  often  these  per- 
cons  paid  for  their  shares  by  manuel  labor 
or  by  teams  in  the  construction  of  the  road. 
In  South  New  Jersey  the  first  turnpike  com- 
pany was  chartered  in  1849,  and  immedi- 
ately began  the  improvement  of  the  road 
leading  from  Burlington  to  Camden.  In  the 
ensuing  ten  years  scores  of  turnpike  com- 
panies were  incorporated.  In  fact,  more 
charter  for  companies  of  this  kind 
were  granted  in  that  time  than  in  all  the 
other  years  of  the  State  of  New  Jersey's 
history.  Most  of  the  toll  roads  in  New  Jer- 
sey were  made  of  gravel  because  stone  at 
that  time  was  not  easily  accessible.  This  con- 
dition of  affairs  continued  for  about  40  years, 
during  which  time  a  great  many  of  the  com- 
panies went  out  of  existence  partly  from  lack 
of  suitable  materia!  with  which  to  keep  the 
roads  in  order.  In  1885  a  law  was  enacted 
giving  turnpike  companies  the  right  to  issue 
bonds  and  to  build  stone  roads  on  the  old 
gravel  foundation.  Under  this  law  the  first 
stone  road  constructed  in  a  rural  district 
south  of  Trenton  was  built.  Others  followed 
and  they  were  so  satisfactory  that  the  pub- 
lic clamored  for  more :  but  no%y  they  wanted 
free  roads,  and  the  New  Jersey  Legislature 
.rose  to  the  occassion  by  enacting  a  State  aid 
law.  In  the  State  of  New  York  the  more 
important  toll  roads  were  constructed  of 
plank.  The  first  of  these — the  Syracuse  and 
Central  Square  plank  road — was  IC  miles  long 
and  cost  $1,487  per  mile,  lumber  at  that  tirne 
costing  $5.20  per  1,000  feet.  The  road  had  a 
sin.gle  track,  eight  feet  wide,  except  over  a 
few  spots  of  yielding  sand.  In  its  first  two 
years,  ending  July,  1848,  more  than  160.000 
teams  passed  over  its  first  eight  miles.  This 
travel,  it  may  be  noted,  wore  down  the  hem- 
lock plank,  of  which  the  road  was  constructed, 
one  inch,  where  they  had  not  been  floated. 
That  the  profits  from  some  of  these  toll  roads 
was  oftentimes  large  may  be  shown  by  giving 
some  figures  on  the  Syracuse  and  Central 
Square  road  noted  above.  Upon  the  first 
eight  miles   of  this  road,  the  tolls  during  its 
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first  two  years,  ending  July,  1848,  amounted 
to  $12,900  and  the  expenses  for  salaries  and 
repairs  amounted  to  $1,500.  This  leaves 
$11,400  for  dividends  and  rebuilding.  The 
travel  had  worn  the  plank  down  one  inch, 
and  it  is  stated  that  another  inch  could  have 
been  worn  down  before  a  renewal  would 
have  been  neccessary.  Under  the  New  York 
Plank  Road  Law,  under  which  most  of  the 
plank  toll  roads  were  built,  the  following 
tolls  were  established :  F'or  every  vehicle 
drawn  by  two  horses,  etc.,  1%  cents  per  mile 
and  %  cent  for  each  additional  animal ;  for 
vehicles  drawn  by  one  horse,  %  cent  per  . 
mile ;  for  a  horse  and  rider  or  led  horse,  % 
cent  per  mile ;  for  every  score  of  sheep,  swine 
or   meat  cattle,   1  cent  per  mile. 


It    has    remained    for    a 

Japanese    engineer    to    de- 

A   Useftjl        vise    a    method    of    silenc- 

.  T  ..  ing      parliamentary      bores, 

invention.      ^.^^^^^   ^.j,,    ^^^^.^    ^   ^^^^ 

to    all    law    making    bodies. 

With  slight  modification 
this  method  would  no  doubt  be  gladly  wel- 
comed by  the  speaker  of  our  owii  house  of 
representatives.  The  modification  for  our 
own  congress  would  be  the  fixing  of  the  trap 
so  that  it  could  be  sprung  at  the  will  of  the 
speaker.  Had  this  arrangement  been  in  use 
at  the  last  session  of  congress  it  is  safe  to 
say  that  the  insurgent  congressmen  would 
have  spent  most  of  their  time  crawling  out 
of  the  basement.  This  invention  of  he  Jap- 
anese engineer  is  as  follows:  Attached  to 
each  seat  in  the  House  of  Parliament  he 
proposes  to  have  a  metal  tube,  the  top  being 
about  the  size  of  a  franc  piece  or  shilling. 
Each  member  of  the  House  is  to  receive 
a  leaden  ball  or  bullet  on  entering.  These 
balls  can  be  easily  passed  into  the  tube,  which 
carried  under  the  fioor  leads  to  a  receptacle 
immediately  under  the  place  where  a  member 
stands  when  addressing  the  assembly.  This 
spot  is  like  the  traps  on  the  stage  of  a  thea- 
ter. The  trap  is  so  arranged  that  when  a 
certain  number  of  balls,  not  less  than  one- 
half  the  number  of  members  of  a  full  House, 
have  reached  their  receptacle  the  trap  is  made 
to  descend  automatically,  carrying  with  it  the 
garrulous  speaker,  or  bore,  as  the  case  may 
be.  No  points  of  order  have  to  be  raised,  the 
displeasure  of  the  House  is  manifest  in 
silence.  Away  goes  the  bore,  and  another 
speaker   is  called   upon. 


It  is  with  all  due  respect 
■MrfUnnic         ^°^  venerable   old   age  that 
incuinnis        ^.^  gravely  submit  the  fol- 
and  lowing:      J.     McGinnis,     a 

p-   ,.  contractor    of    the     North- 

t-ieiro.  j,gjt^    j.|^gt    i^jg    friend    Don- 

ovan on  the  pier  of  the 
American  Line  the  other  day.  Donovan  had 
just  landed  from  the  old  country.  Stopping 
at  a  hotel,  McGinnis  said :  "Now,  Donovan, 
my  boy,  I'll  give  you  a  taste  of  liquor  that 
will  make  you  think  the  ancient  kings  left 
ambrosia  for  ye.  Bartender,  give  us  a  couple 
of  drinkings  of  that  forty-year-old  Bourbon 
ye  have  in  the  private  bottle  fer  me."  The 
bartender  placed  the  "private  bottle"  on  the 
bar  with  two  very  small  glasses,  which  he 
half-filled  with  the  precious  fluid.  Donovan 
lifted  the  pony  daintily  to  the  light,  and  then 
turning  to  McGinnis  said :  "How  old  did 
ye  say  this  is,  Mac?"  "Forty  years,"  said 
Donovan,  with  another  critical  look  at  the 
glass,  "it's  small  for  its  age.  ain't  it?"  As  to 
Pietro,  Everybody's  Magazine,  states  that  he 
had  drifted  down  to  Florida  and  was  working 
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with  a  gang  at  railroad  construction.  He 
had  been  told  to  beware  of  rattlesnakes,  but 
had  been  assured  that  they  would  always 
give  the  warning  rattle  before  striking.    One 


hot  day  he  was  eating  his  noon  luncheon  on 
a  pine  log  when  he  saw  a  big  rattler  coiled 
a  few  feet  in  front  of  him.  He  eyed  the  ser- 
pent and  began  to  lift  his  legs  over  the  log. 


He  had  barely  got  them  out  of  the  way  when 
the  snake's  fangs  hit  the  bark  beneath  him. 
"Son  of  a  guna!"  yelled  Pietro.  '"Why  you 
no   ringa   da   bell?" 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

The  .'Xlabama.  Florida  Southern  R.  R.  Co 
has  been  incorporated  with  a  capital  stock  of 
$40,000  and  proposes  to  build  a  25-mile  line 
from  Marmill,  Ala.,  to  Malone,  Fla. 

The  New  Orleans,  Mobile  &  Chicago  R.  R., 
W.  F.  Owen,  General  Manager,  Mobile,  Ala., 
is  said  to  be  planning  to  erect  a  new  dock 
just  south  of  its  present  pier  at  Choctaw 
Point  near  Mobile. 

Construction  work  on  the  Birmingham 
Southern  R.  R.  has  been  completed  over  half 
way  to  Bessemer  from  Ensley,  and  it  is  be- 
lieved that  the  remainder  of  the  line  will  be 
finished  by  Jan.  1.  The  line  will  be  used  by 
the  Tennessee  Coal,  Iron  &  R.  R.  Co.  in  haul- 
ages originating  with  its  industrial  companies 
between  the  two  terminals.  The  work  has 
been  surveyed  through  Wylam,  Corey, 
through  a  portion  of  Possum  Valley  to  the 
south  of  Dolomite.  The  entrance  to  Besse- 
mer will  be  along  the  present  right  of  way  of 
the  street  car  line  to  a  point  near  Woodward 
and  then  the  new  line  will  run  alongside  the 
Louisville  &  Nashville  tracks.  J.  B.  Mclntyre, 
Ensley,  Ala.,  is  chief  engineer. 

Regarding  the  proposed  double  tracking  of 
the  Louisville  &  Nashville  R.  R.  north  of 
Birmingham,  B.  M.  Starke,  General  Manager 
of  the  company,  recently  made  the  following 
statement :  "We  have  mapped  out  two  routes 
with  the  engineers,  but  we  have  made  no  ac- 
tual appropriation  for  the  work.  It  is  gener- 
ally believed  that  when  the  work  is  started 
we  will  have  two  good  routes  to  follow  and 
will  have  every  bit  of  desired  information  to 
assist  us  in  the  work.  We  cannot  announce 
when  the  work  will  start  at  this  time  as  that 
is  a  matter  for  the  future." 

A  proposition  is  being  submitted  to  the  resi- 
dents of  Birmingham  whereby  a  direct  rail- 
road route  will  be  built  connecting  Birming- 
ham and  Mobile,  Ala.  J.  T.  Cochran,  owner 
of  the  Tombigbee  Valley  R.  R.,  operating 
from  Mobile  on  south  to  Silas,  Choctaw 
County  on  the  north,  and  from  a  point  near 
Ivy  Sumter  County  to  Reform,  Pickens 
County,  is  planning  to  build  the  line  from 
the  last  point  to  Birmingham,  a  distance  of 
83  miles,  providing  financial  aid  can  be  se- 
cured. 

Arkansas. 

Kaiser  &  Maloney,  of  St.  Louis,  Mo.,  have 
moved  their  outfit  to  Stuttgart,  Ark.,  where 
they  have  a  grading  contract  on  a  new  rail- 
road. 

The  Gulf  &  Magnolia  Northern  R.  R.  will 
probably  ask  bids  in  about  a  month  for  con- 
structing its  proposed  line.  This  road  pro- 
poses a  line,  12.j  miles  long,  from  Junction 
City,  Ark.,  to  the  Oklahoma  State  line  near 
DeQuecn.  S.  Q.  Sevier,  Hope,  Ark.,  is  Presi- 
dent. 

.\  charter  has  been  granted  the  Prescott  & 
Reader  Ry.  Co.,  for  the  construction  of  a  line 
of  railway  from  Prescott,  Nevada  County, 
to  Reader,  Ark,  a  distance  of  20  miles.  The 
authorized  capital  of  the  companv  is  $200,000, 
of  which  $40,000  has  already  been  subscribed. 
The  directors  are  George  W.  Rogers,  S.  B. 
Curtis,  S.  L.  Kahn,  Little  Rock;  G.  L.  Harri- 
son, Reader,  ,\rk.  A  committee  authorized  to 
open  books  for  the  reception  of  stock  sub- 
scriptions includes  George  W.  Rogers,  J,  Ly- 
ons, Z.  B.  Curtis,  S.  L.  Kahn,  and  t!  W. 
Kirkwood. 

Since  the  Parker  Railroad  proposition  fell 
through,  the  citizens  of  Monticello,  Ark.,  are 
advocating  ,the  raising  of  $300,000  in  that 
town  and  Hamburg,  to  build  a  30  mile  rail- 
road to  connect  the  two  places. 


California. 

The  Centra!  California  Traction  Co.,  San 
Francisco,  has  been  granted  a  franchise  to 
construct  and  operate  a  spur  track  through 
the  Fair  Oaks  at  Stockton,  connecting  its 
line   with   the   Santa   Fe. 

The  City  Council  of  Oakland  has  awarded 
a  SO-year  franchise  for  an  extension  of  the 
Central  Pacific  Co.,  a  subsidiary  corporation 
of  the  Southern  Pacific  Co.,  from  its  present 
Melrose  terminus  to  Stanley  road,  Elmhurst. 
The  line  will  be  a  part  of  the  general  electro- 
lization  scheme  by  which  the  Southern  Pacific 
will  gridiron  Oakland,  Berkeley  and  the  sur- 
rounding territory.  The  railroad  will  be  an 
extension  of  the  1st  St.  and  Alameda  lines 
and  will  tap  the  territory  for  several  miles 
skirting  the  San  Leandro  Blvd. 

The  Southern  Pacific  Ry.  is  reported  to 
have  awarded  the  contract  for  building  its 
cut-ofif  from  Rocklin  to  Truckee,  with  the  ex- 
ception of  the  ()-miIe  tunnel  at  Donner  Lake, 
to  Erickson  &  Peterson,  San  Francisco,  who 
constructed  a  greater  part  of  the  cut-ofT  from 
Rocklin  to  Auburn.  The  plans  call  for  the 
boring  of  23  tunnels  between  Colfax  and 
Truckee  in  addition  to  a  large  amount  of 
grading. 

The  San  Pedro,  Los  Angeles  &  Salt  Lake 
R.  R.,  E.  G.  Tilton,  Chief  Engineer,  Los  An- 
geles, Cal.,  is  reported  to  have  signed  con- 
struction contracts  at  Los  Angeles  on  Aug.  25 
for  the  building  of  its  "high  line,"  between 
Guelph  and  Crestline,  a  distance  of  60  miles. 
This  stretch  of  line  will  obviate  the  necessity 
of  running  overland  trains  over  the  washed 
out  Salt  Lake  basin,  where  disastrous  wash- 
outs have  occurred.  The  contracts  are  said 
to  involve  the  expenditure  of  $6,000,000. 

Construction  work  on  the  Hanford  &  Sum- 
mit Lake  R.  R.,  has  been  started  and  it  is  ex- 
pected that  the  road  will  be  completed  about 
Jan.  1.  This  is  to  be  an  electric  line  extend- 
ing from  Hanford  to  Summit  Lake,  a  distance 
of  18  miles.  It  will  cost  about  $500,000.  and  is 
being  built  under  the  supervision  of  John  B. 
Rogers,  Chief  Engineer,  52  Eleventh  St.,  San 
Francisco,  Cal. 

Grading  work  on  the  Porterville  Northeast- 
ern R.  R.  has  been  started  from  Porterville. 
The  work  is  being  done  under  the  superin- 
tendency  of  the  firm  of  French  Brothers,  rail- 
road contractors.  While  it  has  not  as  yet  been 
definitely  decided  upon,  it  is  probable  that  for 
the  present  at  least,  the  grading  work  will  be 
done  by  the  railroad.  It  is  entirely  possible, 
however,  that  later  in  the  year  the  work  may 
be  let  by  contract.  C.  S.  Freeland,  Porterville, 
is  Chief  Engineer. 

It  is  reported  that  the  Oregon  Short  Line 
Ry.  is  planning  the  construction  of  a  road 
to  Los  Angeles,  via  Reno,  and  one  to  Port- 
land, Ore.,  via  Alturas,  Cal.  As  soon  as  deeds 
for  the  right  of  way  have  been  filed  the  com- 
pany will  begin  the  building  of  a  branch 
from  Klamath  Falls,  Ore.,  to  Alturas,  which 
IS  to  be  ready  for  operation  in  22  months.  It 
will  eventually  be  extended  from  Alturas  to 
Reno,  Nev.  For  GO  miles  it  will  run  through 
Modoc  county,  following  the  Pitt  river  south 
of  Lookout  to  Bieber,  Lassen  county,  Cal. 

Colorado. 

,  Board  of  City  Supervisors,  Denver  Colo 
has  granted  the  Colorado  &  Southern  R  R 
Co.,  right  to  lay  a  spur  track  from  its  main 
line  along  Third  St.  between  Wazee  and  Wyn- 
koop,  to  the  warehouse  of  the  Capital  Ice  and 
Storage  Co. 

.A  party  consisting  of  John  F.  Wallace,  New 
York  City;  H.  U.  Wallace,  Chicago  III  W 
E  Green,  vice  president  and  general  manager 
of  the  Denver,  Laramie  &  Northwestern  with 
headquarters  m   Denver,   and   W    D    Hodo-e 


Chief  Engineer  of  the  same  road,  have  made 
an  automobile  reconnaissance  trip  from  Den- 
ver, through  the  Wind  river  country  in  Wyo- 
ming, Idaho  Falls  and  over  the  Camas  prairie. 
The  object  of  the  trip  is  said  to  be  to  deter- 
mine the  practicability  of  extending  the  Den- 
ver, Laramie  &  Northwestern  R.  R.  through 
Boise  to  the  Pacific  coast. 

Georgia. 

The  R.  G.  Peters  Mining  Co.,  Rome,  Ga., 
has  purchased  5,000  acres  of  iron  ore  prop- 
erty near  Canton  and  will  build  a  3-miIe  rail- 
road from  the  property  to  a  connection  with 
the  Louisville  &  Nashville  R.  R.  T.  E.  Graf- 
ton, Rome,  Ga.,  has  the  contract  to  raise  the 
ore. 

Track  laying  has  been  started  on  the  exten- 
sion of  the  Georgia,  Florida  &  Alabama  Ry., 
between  Kimbrough,  Ga.,  and  Richland,  Ga. 
This  road  is  176  miles  long,  and  was  built  and 
owned  by  J.  P.  Williams  of  Atlanta. 

Illinois. 

Material  is  on  the  ground  for  the  new 
electric  railway  being  built  from  Amboy 
northeast  to  DeKalb.  Tracklaying  is  reported 
to  have  been  started  near  Lee  Center.  This 
is  the  road  being  constructed  by  the  Burns 
Construction    Co.,    Isabella    Bldg.,    Chicago, 

P.  W.  :pyan,  Janesville,  Wis.,  has  been 
awarded  the  contract  for  doing  all  the  grad- 
ing on  the  new  Waukegan,  Rockford  &  El- 
gin Electric  road  between  Palatine  and  Wau- 
conda.  Work  on  the  grading  is  to  be  com- 
pleted by  Dec,   1   and  was  started   last  week. 

Right  of  way  is  being  secured  for  an  elec- 
tric interurban  railway  following  the  east 
bank  of  the  Illinois  River  from  East  Peoria 
north  to  Lacon. 

At  the  annual  meeting  of  the  stockholders 
of  the  Aurora,  Elgin  &  Chicago  R.  R.  Co,, 
at  Chicago  on  Oct.  18,  the  proposition  of  the 
directors  to  purchase  the  property  of  the 
Chicago,  Wheaton  &  Western  Ry.  Co,  will 
be  considered  and  determined.  The  question 
of  changing  and  enlarging  the  objects  for 
which  the  Aurora,  Elgin  and  Chicago  R,  R, 
Co.  was  created  or  organized  will  also  be- 
considered.  The  Chicago.  Wheaton  &  West- 
ern Ry.  Co.  is  a  railroad  of  some  13  miles 
in  extent  which  was  completed  the  latter 
part  of  last  year.  It  is  understood  that  the 
property  is  bonded  for  $429,000,  or  about 
$33,000  a  mile.  The  new  line,  which  extends 
from  Wheaton  through  West  Chicago  to 
Geneva,  is  now  operated  bv  the  Aurora,  El- 
gin &  Chicago  R,  R,  Co,  If  the  purchase  is 
approved  by  the  stockholders  the  road  prob- 
ably will  be  paid  for  in  general  mortgage 
bonds   of   the  purchasing  corporation. 

Condemnation  proceedings  to  secure  pos- 
session of  several  pieces  of  property  in 
South  46th  Ave.  and  between  Jackson  Blvd. 
and  Van  Buren  St.  and  in  West  Harrison  St, 
have  been  started  by  the  Chicago  &  Western 
Indiana  R,  R.  The  railroad  desires  the 
property  for  track  elevation  projects  before 
it  .goes  ahead  with  plans  for  a  large  terminal 
station  between  Polk  and  12th  Sts.  and  Dear- 
born and  State  Sts.  The  road  has  been  buy- 
ing up  land  for  nearly  two  years  in  the  down- 
town district  and  has  secured  practically  all 
that  is  necessary  for  the  terminal  itself,"  and 
it  is  now  acquiring  the  property  in  several 
connecting  links  in  some  of  the  outlying  dis- 
tricts. 

What's  a  chigger?  We  will  confess  that 
we  don't  know.  Anyway  they  have  'em  down 
at  Charleston,  111.,  as  is  shown  by  the  fol- 
lowing item  taken  from  the  Charleston  News 
of  Aug.  20,  Incidentally  the  item  gives  some 
information  about  a  proposed  electric  rail- 
way   extension.      "Chief    Engineer    Hyatt    of 
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the  Charleston-Paris  eleclric  line,  now  being 
surveyed  as  an  extension  to  the  Charleston 
Electric  which  has  two  branches  in  this  city 
in  full  operation,  is  a  young  man  from  near 
Chicago,  and  possibly  a  native  of  the  efTete 
east  or  from  Europe.  He  is  a  clever  young 
man  but  he  does  not  know  a  chigger,  or  at 
least  till  he  recently  came  to  Coles  county 
and  threw  out  a  tangent  into  the  brush  and 
bottoms  and  now  he  has  been  properly  in- 
troduced- to  burrs,  beggar  lice,  Spanish 
needles,  nettles,  pizen  vines,  ticks,  mosquitos 
and  chiggers.  Heretofore  he  never  saw  a 
chigger;  never  heard  of  a  chigger,  and  he 
thinks  they  never  grow  save  near  the 
Ambraw,  and  that  is  where  he  is  in  error. 
He  knows  they  bite  like  all  fury  and  the 
profanity  of  the  members  of  his  transit  sig- 
nal corps  is  equal  to  the  swearing  of  the 
English  army  as  they  marched  through  Flan- 
ders, according  to  LTncle  Tobey.  Engineer 
Hyatt  says  he  stormed  the  citadel  through 
the  vicinity  of  the  Big  Four  bridge,  and  he 
found  no  amazing  engineering  problems,  only 
such  as  was  encountered  by  following  a  small 
rivulet  to  get  down  to  proper  datum.  His 
bunch  is  now  out  about  Kansas  station,  but 
have  been  returning  to  Charleston  every 
night,  so  far  as  that  he  can  live  in  Charles- 
ton and  run  out  and  in  on  the  steam  road 
every  morning  and  evening  as  the  trains 
just  suit  him.  He  was  asked  if  the  leading 
functionaries  met  him  in  Ashmore,  but  he 
said  he  could  not  say,  as  he  did  not  know 
any  of  them,  but  that  all  of  them 
appeared  to  be  present." 

Officials  of  the  Chicago.  Burlington  & 
Quincy  R.  R.  are  reported  to  be  considering 
tentative  plans  for  the  construction  of  switch 
yards  at  Eola  to  relieve  the  Hawthorne  yards 
in  Chicago  of  the  present  congested  condition. 
The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.,  F.  W.  Smith,  Construction  Engi- 
neer, Cincinnati,  O.,  will  let  contracts  about 
Sept.  15  for  its  new  25  stall  roundhouse  to 
be  erected  at  Mattoon  at  a  cost  of  $150,000. 
An  additional  $100,000  will  be  spent  on  other 
terminal    improvements. 

The  sale  of  the  Macomb  &  Western  Illi- 
nois R.  R..  a  22  mile  standard  gage  steam 
line,  operating  from  Macomb,  has  been  post- 
poned until  Sept.  5.  It  was  proposed  to  sell 
this  road  on  Aug.  13.  Two  parties  are  re- 
ported to  be  figuring  on  its  purchase. 

Advices  from  Fulton,  111.,  state  that  work 
is  pro.gressing  rapidly  on  the  terminals  of 
the  Chicago  &  Northwestern  R,  R.  at  that 
place.  Included  in  the  work  most  noticeable 
is  the  section  between  the  Burlington  right  of 
way  and  the  old  main  line  double  track,  south 
from  the  FX  tower  to  a  point  about  %  mile 
north  of  east,  which  has  been  filled,  leveled 
and  brought  to  grade. 

The  Sterling-Moline  Traction  Co.  has  com- 
pleted surveys  for  its  projected  100-mile  line 
and  has  secured  the  capital  for  its  construc- 
tion. The  route  of  this  road  is  from  Sterling 
through  Prophetstown,  Lyndon,  Morrison, 
Erric,  Hillsdale,  Barstow  to  Moline.  The 
Northwestern  Engineering  and  Construction 
Co.,  Milwaukee,  Wis.,  has  the  contract  for 
this  line.  W.  E.  Elliott,  Milwaukee,  Wis.,  is 
General  Manager  and  Joseph  Wright,  Molme, 
111.,   is   Secretary. 

At  a  meeting  of  the  stockholders  of  the  St. 
Louis  Southern  Ry.  at  East  St.  Louis,  111.,  the 
contract  for  the  construction  of  the  50  miles 
of  line  between  East  St.  Louis  and  East  Gene- 
vive  was  let  to  Taussig  &  Chase,  at  $20,000  per 
mile.  The  St.  Louis  Southern  Ry.  was  recently 
organized  and  on  Aug.  19  elected  the  following 
officers:  George  C.  Rogers,  president;  Judge 
Ofifenbacher,  vice  president  and  counsel ;  F. 
C.  Smith,  secretary ;  J.  H.  Ilohl.  treasurer.  The 
new  road  will  connect  with  the  Illinois 
Southern  at  East  Genevive  for  the  present, 
runnmg  its  trains  into  Chester  over  that  line, 
and  will  use  the  old  Conlogue  to  enter  the 
Relay  depot  and  will  make  use  of  the  new 
bridge  to  run  its  trains  into  St.  Louis. 

Indiana. 

The  Northwestern  Indiana  Traction  Co., 
which  proposes  a  line  from  Hammond  to 
Chicago  Heights,  Dyer,  Crown  Point,  Lowell 
and    Cedar   Lake,   has   secured   all    necessary 


franchises  for  its  line  from  Hammond  to 
Crown  Point  with  the  exception  of  Ham- 
mond. .\  larger  part  of  the  ri.ght  of  way 
for  the  line  has  already  been  donated.  This 
is  the  road  being  promoted  by  Eugene  Pur- 
telle,  of  Chicago,  111. 

Surveys  are  under  way  tor  the  proposed 
electric  railway  from  Bremen  to  Mishawaka. 
It  is  understood  that  actual  construction 
work  will  not  be  started  until  next  spring. 
This  is  the  line  being  promoted  by  NefT  Bros 
of  Bremen. 

Iowa. 

The  preliminary  survey  for  the  Davenport, 
Iowa  City  interurban  line  has  been  com- 
pleted by  the  Walsh  Construction  Co.  of 
Davenport,  la.  The  survey  taken  in  the  pre- 
liminary trip  went  along  the  old  B.  C.  R.  & 
N.  tracks  as  far  as  Stockton,  when  the  crew 
followed  the  Rock  Island  main  line  into 
Iowa  City.  Of  the  towns  taken  in  by  the 
survey  are  Blue  Grass,  Stockton,  Durant, 
Wilton,  Moscow,  Atalissa,  West  Liberty, 
Downey  and  Iowa  City. 

The  Sioux  City  &  Spirit  Lake  Ry.  Co., 
which  projects  a  106-mile  line  from  Sioux 
City  to  Spirit  Lake  through  northwestern 
Iowa,  has  completed  surveys.  Definite  in- 
formation as  to  the  plans  of  this  proposed 
road  will  probably  be  available  in  about  two 
weeks.  Frank  Patch,  Commercial  Club,  Sioux 
City,  la.,  is  President. 

The  construction  crews  are  repairing 
bridges  and  the  track  is  being  repaired  for 
ballasting  on  the  Newton  line  between  Rock- 
well City  and  Gowrie,  la.,  and  it  is  believed 
that  the  electrification  of  the  road  will  be 
started  at  Jio  distant  date.  After  that  im- 
provement the  line  will  probably  be  extended 
to  Sioux  City. 

Grading  work  has  been  started  near  Nora 
Springs  by  the  Charles  City  &  Western  R. 
R.,  which  is  building  a  line  southeast  of  Ma- 
son City  between  Charles  City  and  Rockford. 

Kansas. 

Surveys  have  been  completed  and  estimates 
made  for  a  single  track  electric  railway  from 
Coffeyville  to  South  Coffeyville.  The  line  will 
be  about  one  mile  long  and  will  be  constructed 
this  fall,  it  is  said.  According  to  the  estimate 
of  the  engineer,  F.  S.  Hathawav,  Coffeyville, 
the  line  will  require  1,761  cross  ties,  188,61'* 
tons  of  steel  rails,  73  kegs  of  bolts,  15  kegs 
of  spikes.  The  cost  is  as  follows :  Clearing 
and  grubbing  right  of  way,  $250 ;  excavation 
and  embankment  for  road  bed,  15  cts.  per 
cu.  yd. :  right  of  way.  $450 ;  pile,  trestle, 
$600;  four  cattle  guards,  ballasting,  2,152  cu. 
yds. ;  104  .  poles ;  one  mile  of  trolley  wire  ; 
480  ft.  of  drain  pipe,  and  4,160  ft.  of  brace 
and  other  overhead  wire. 

Surveys  have  been  made  on  the  proposed 
electric  interurban  line  from  Nowata,  Okla.. 
to  Cofifeyville,  Kans.,  and  part  of  the  right  of 
way  obtained.  As  proposed  the  road  will 
start  at  Nowata,  touching  Delaware,  Lenapah, 
Seminole  and  several  thickly  settled  farming 
communities  and  it  will  run  through  South 
Coffeyville  and  connect  with  the  present  in- 
terurban line  at  some  convenient  point  in  the 
city.  It  is  said  that  the  money  necessary  to 
build  the  road  has  been  assured  and  that 
actual  work  of  construction  will  begin  by 
fall.  John  Wettach  and  W.  V.  Thraves, 
Nowata,  Okla.,  are  interested. 

Kentucky. 

The  construction  of  a  traction  line  from 
Newport,  Ky.,  to  Alexandria  is  again  under 
consideration.  A  company  to  build  this  line 
over  the  Alexandria  Pike  was  organized  some 
time  ago  by  the  late  Judp-e  Berry,  but  his 
death  caused  a  halt  in  the  proceedings.  A 
holding  company  has  now  been  organi-ed  to 
take  over  the  rights  of  the  old  company,  and 
it  is  said  the  prospects  are  now  bright  for 
the  building  of  the  line.  The  route  has  al- 
ready been  surveyed. 

Practically  all  right  of  way  has  been  se- 
cured in  Carter  county  for  the  proposed  Ken- 
tucky North  &  South  Ry.,  and  John  C.  Homer, 
Right  of  Way  Agent,  has  moved  his  head- 
quarters to  Tygarts  Valley  in  Greenup  Coun- 
ty. The  northern  terminal  of  the  road  is  to 
be  Fullerton,  Ky. 


Articles  of  incorporation  have  been  filed  with 
the  Secretary  of  the  State  and  the  Railroad 
Commission  for  the  Bowling  Green  &  North- 
ern R.  R.,  which  proposes  the  construction  of 
a  line  from  Bowling  Green,  Ky.,  north  to  a 
point  on  the  Illinois  Central  R.  R.,  in  Gray- 
son County,  15  miles  from  Bowling  Green. 
The  company  is  capitalized  at  $100,000. 

The  Gibson-Carr  Construction  Co.,  Middlcs- 
boro,  Ky.,  has  been  awarded  contract  for  con- 
structing a  3-milc  extension  to  the  Tye  Fork 
branch  of  the  Cumberland   R.  R. 

Louisiana. 

Engineers  of  the  Louisiana  &  Arkansas  R. 
R.  are  to  run  lines  for  an  extension  of  the 
road  from  Jena  in  LaSalle  Parish,  La.,  to 
Jonesville  on  the  Black  River,  at  once.  The 
distance  is  about  25  miles,  and  the  officials 
hope  to  later  extend  the  road  an  additional  25 
miles  to  Natchez,  Miss.  W.  H.  Vance, 
Stamps,  Ark.,  is  Engineer  Maintenance  of 
Way. 

Recent  developments  of  the  Rock  Island  Ry. 
Co.  affairs  have  prompted  the  expectation 
that  they  will  soon  construct  an  extension 
from  Eunice,  La.,  to  New  Orleans.  It  was 
understood  when  the  line  which  now  reaches 
Eunice  was  projected  from  Little  Rock  south, 
that  it  was  the  intention  ultimately  to  carry 
it  to  New  Orleans,  but  the  money  appropriated 
did  not  provide  for  that  amount  of  work, 
and  after  Eunice  was  reached  there  was  a 
halt,  since  which  time  nothing  has  been  done. 

Maryland. 

The  Baltimore,  Chesapeake  &  Atlantic  Ry., 
Willard  Thomson,  General  Manager,  Balti- 
more, Md.,  has  expressed  its  willingness  to 
connect  its  line  with  the  Delaware  railroad 
at  Centreville,  if  the  cost  does  not  exceed 
$35,000. 

The  Frederick  R.  R.  Co.,  O.  B.  Coblintz, 
Chief  Engineer,  Frederick,  Md.,  is  to  electrify 
its  Thurmont  division,  running  from  Freder- 
ick to  Thurmont,  and  formerlv  called  the 
Washington,  Frederick  &  Gettysburg  road,  at 
a  cost  of  about  $75,000.  The  company  will 
also  build  and  equip  a  new  powerhouse  suf- 
ficient to  operate  both  roads  at  a  cost  of  about 
$200,000.  Since  the  building  of  the  Thurmont 
road  it  has  been  operated  by  steam.  The 
present  plan  is  to  operate  it  by  electricity  for 
passenger  service  and  to  continue  steam  for 
freight  hauling.  It  is  understood  that  the 
plan  to  continue  the  road  from  Thurmont  to 
Emmitsburg  and  on  to  Gettysburg  will  be 
taken  up  later. 

The  New  York,  Philadelphia  &  Norfolk  R. 
R.,  Elisha  Lee,  Superintendent,  Cape  Charles, 
Va.,  is  considering  double  tracking  its  line 
from  Delmar  to  Cape  Charles. 

Massachusetts. 

Officials  of  the  Berkshire  Street  Ry.  Co., 
Pittsfield,  Mass.,  have  been  going  over  the 
ground  for  a  cable  or  trolley  "line  to  be  built 
to  the  summit  of  Mt.  Grevlock;  according  to 
an  act  of  the  legislature  the  line  is  to  be  built 
withm   the  next  three  vears. 

By  the  act  of  the  State  Legislature  by 
which  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  took  over  the  Berkshire  Street 
R}'.  Co.,  the  management  is  required  to  make 
four  important  extensions  within  three  years 
at  a  cost  of  $2,000,000.  It  is  now  said  that 
these  extensions  are  to  be  made  as  rapidly 
as  possible  and  officials  of  the  road  are  mak- 
mg  plans  for  the  work.  The  first  of  the  ex- 
tensions to  be  built  is  the  line  from  Great 
Barrington  to  South  Egremont,  about  3% 
miles,  the  construction  of  which  has  alreadv 
begun.  After  that  will  come  the  extension 
south  from  Great  Barrington  to  the  state  line 
some  12  miles.  L.  S.  Storrs.  Mutual  BIdg., 
Springfield,  Mass.,  is  President. 

The  State  Railroad  Commission  has  been 
.giving  hearings  on  the  petition  of  the  Hamp- 
den R.  R.  Co..  mentioned  in  our  last  issue,  for 
a  location  certificate.  According  to  infor- 
mation brought  out  at  the  hearing  the  road 
is  feasible  and  practical  from  engineering 
and  operating  points  of  view.  It  was  brought 
out  that  at  the  Connecticut  river  bridge,  pro- 
posed for  Holyoke,  the  masonry  is  planned 
for  two  tracks  and  the  steel  work  for  one 
track.     The  clearance  is  about  30  feet.     The 
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road  will  connect  the  Grand  Trunk  at  Bar- 
retts Junction  with  Holyoke  and  Springfield, 
and  it  will  also  connect  the  Athol  branch  with 
Springfield.  All  rights  of  way,  outside  of. 
Springfield,  are  200  ft.  wide,  and  provision  is 
made  for  no  grade  crossings.  Henry  S.  Dur- 
kee,  Springfield,  Mass.,  was  the  engineer  rep- 
resenting the  railroad. 

The  Connecticut  River  R.  R.  Co.,  has  filed 
with  the  Railroad  Commissioners  a  petition 
-for  permission  to  construct  a  mile  and  a  half 
of  track  in  Chicopee  connecting  that  place 
and  Chicopee  Falls,  crossing  the  river  at 
Chicopee.  William  Whiting,  Boston,  Mass.,  is 
President  and  J.  P.  Snow  is  Chief  Engineer 
of  the  company.  The  latter  estimates  the 
cost  of  the  work  at  $77,000.  The  route  as 
filed  with  the  petition  is  as  follows :  It  is  to 
begin  at  Grattan  street,  near  the  Stevens 
Arms  Company  plant,  and  follows  the  curve 
of  the  Chicopee  river,  crossing  land  of 
Michael  Shay,  Edward  J.  Larry,  Johanna 
Buckley,  Celeste  St.  John,  Raymond  Noyes, 
J.  Degray,  John  Ondirk  and  John  B.  Wood, 
with  one-half  of  one  degree  descent  curve. 
Beginning  on  land  of  Charles  Chapin  the  de- 
scending grade  is  increased  to  over  three- 
fourths  of  one  degree.  It  continues  across 
'he  land  and  on  the  adjoining  land  of  James 
Patterson,  makes  a  15-degree  curve,  crosses 
the  river  on  a  steel  bridge  and  joins  the 
Chicopee  Falls  branch  of  the  road. 
Michigan. 

Peppard  &  Co.,  Minneapolis,  Minn.,  have 
been  awarded  a  contract  by  the  Chi- 
cago &  Northwestern  Ry.  to  build  a 
spur  to-  the  Chicago  Lake  mine.  The 
spur  will  start  at  a  point  near  Jumbo  just 
above  Pentoga  and  run  northeasterly  to  the 
Chicagon  mine,  probably  touching  the  Blair, 
Michaels,  Swanson  and  other  properties  on 
the  way.  E.  L.  Burrill  representing  the  con- 
tractors, has  been  at  Iron  River  to  start  the 
work. 

Track  laying  on  the  Detroit,  Bay  City  & 
Western  Ry.  being  built  for  Handy  Bros.., 
coal  operators.  Bay  City,  has  been  started. 
The  road  is  graded  through  to  within  a  mile 
or  two  of  Caro.  A  complete  work  train  out- 
fit has  been  leased  from  the  Grand  Trunk  Ry.. 
the  track  laying  machine  comes  from  the 
Manistee  &  Northern,  while  the  engine  in  use 
belongs   to   the    Michigan    Central. 

George  E.  Bardeen,  of  Otsego,  Mich.,  is  to 
shortly  ask  a  franchise  to  enter  Kalamazoo 
with  an  electric  railway  which  he  proposes 
to  build  from  Kalamazoo  to  Otsego  to  con- 
nect with  one  which  will  be  constructed  from 
Grand   Rapids  to   Otsego. 

The  Muskegon  Traction  &  Lighting  Co. 
will  shortly  place  72-lb.  rails  on  Pine  St.,  from 
Western  Ave.  to  Walton  St.,  on  W'alton  St., 
and  on  Sanford  St.,  from  Walton  to  the 
Fourth  St.  switch  at  Muskegon.  Permission 
to  make  these  and  other  minor  improvements 
has  been  secured  from  the  council. 

The  Escanaba  Traction  Co.  is  projectmg 
a  iiVz  mile  extension  from  its  present  line  ni 
Gladstone  northerly  through  Kipling  and  Ma- 
sonville  to  Rapid  River.  The  extension  will 
require  two  small  bridges,  about  40  it.  span, 
and  an  overhead  crossing.  Surveys  have  not 
been  made  as  yet.  Construction  contracts  will 
be  let  as  soon  as  surveys  are  made  and  right 
of  way  secured.  J.  H.  Stack,  Escanaba, 
Mich.,  is  President :  D.  A.  Brotherton,  Esca- 
naba,  is   Chief   Engineer. 

Minnesota. 

The  Electric  Short  Line  Co.,  E.  D.  Luce, 
President,  has  petitioned  the  City  Council 
of  Minneapolis,  for  permission  to  cross  city 
streets  to  its  proposed  terminal  at  7th  St. 
and  3d  .^ve.  N.  Right  of  way  except  across 
streets  is  owned  by  the  company  through  to 
the  city  limits  at  Glenwood  park  by  way  of 
the  Bassett's  creek  valley,  and  it  is  announced 
80  miles  westward  through  Hennepin,  Carver, 
McLeod,  Meeker  and  Kandiyohi  counties. 
Grading  lias  been  completed  for  eight  miles 
from  the  end  of  Western  Ave  to  a  point  just 
beyond  Medicine  lake,  and  it  is  said  that 
track-laying  will  begin  at  once.  It  is  planned 
to  begin  operating  cars  by  Nov.  1  on  this 
first  leg  of  the  line. 

Alfred  Millard,  a  canitalist  of  Washington, 


D.  C,  and  J.  McNelly,  a  railway  promoter  of 
Minneapolis,  have  been  examining  conditions 
at  Brainerd  with  the  idea  of  putting  in  another 
railway  to  the  north  of  Brainerd,  to  develop 
the  new  country  from  Merrifield  to  Cross 
Lake.  As  proposed  the  line  would  also  tap 
the  Rainy  River  country  and  connect  with  the 
Minnesota  &  International  railway  at  Brain- 
erd or  near  it,  run  to  Cross  Lake,  thence  to 
Longville,  and  then  perhaps  in  a  northeasterly 
direction  to  Deer  River,  where  connections 
would  be  made  with  the  Great  Northern.  It 
is  said  that  the  line  might  be  extended  to 
International   Falls. 

The  Duluth  &  Iron  Range  R.  R.  is  building 
a  northeasterly  extension  of  the  Spring  Mine 
spur  to  Dunka  River.  The  length  of  the 
spur  is  20  miles,  and  Carl  Hall  &  Son  and 
John  Runquist,  both  of  Duluth,  Minn.,  have 
iust  been  awarded  the  contracts  for  the  work. 
W.  A.  Clark,  Duluth,  is  Chief  Engineer  of  the 
Duluth  &  Iron  Range  R.  R. 

Engineers  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  according  to  advices  from  Fergus 
Falls,  Minn.,  have  surveyed  a  line  through  the 
southern  limits  of  that  city,  curving  to  the 
northwest,  crossing  the  river  and  the  North- 
ern Pacific  tracks  in  the  western  outskirts.  It 
is  believed  the  crew  is  heading  for  Fargo  and 
Moorhead. 

Duluth  and  the  Ranges. 

By    Peter    E.    Me.^gher. 

H.  J.  Lanferman  spent  a  couple  of  days 
with  us  here  recently  and  left  for  the  East. 

O,  A.  Lewellen,  in  charge  of  the  Minneap- 
olis branch  of  the  J.  I.  Case  Threshing  Ma- 
chine Co.,  was  here  with  us  recently.  He  re- 
ported business  as  being  very  good  in  his 
line. 

J.  D.  Kelvie  representing  the  N.  Y.  &  N.  J. 
Lubricant  Co.,  spent  a  day  with  us  here  this 
week.  He  made  a  trip  over  the  Iron  Ranges, 
and  was  on  his  way  to  New  York.  Mr.  Kel- 
vie was  agreeably  surprised  to  find  such  a 
large  amount  of  raining,  stripping  and  con- 
struction work  going  on  in  this  vicinity.  He 
said  he  had  no  idea  that  there  was  as  much 
of  it  as  he  found. 

G,  A.  and  F.  R.  Jones  of  Jones  Brothers, 
contractors,  Columbus,  O.,  were  visitors  with 
us  recently.  They  were  up  here  looking  at 
their  work  of  stripping  the  Crosby  Mine  on 
the  Iron  Range.  They  repoi-ted  all  of  their 
contracts   in    excelle"nt   condition. 

C.  J.  A.  Morris  was  a  visitor,  and  said  that 
they  had  just  about  finished  their  large  con- 
tract on  the  Great  Northern  Railroad  in 
North  Dakota,  and  that  tlieir  dock  contracts 
in  the  harbor  at  Duluth  and  Superior  were 
progressing  very  nicely,  and  all  of  them 
would  be  completed  before  the  closing  of 
navigation. 

A.  Berglund  of  Franzin  &  Berglund,  sub- 
contractors on  the  Canadian  Northern  exten- 
sion into  Duluth,  was  a  caller  a  few  days 
ago.  He  said  they  had  their  camps  erected 
and  would  start  work  immediately, 

Andrew  Perrin  of  Carl  Hall  &  Co.,  came 
in  to  see  us  and  said  his  firm  had  just  been 
awarded  a  contract  amounting  to  six  miles 
of  work  by  the  Duluth  &  Iron  Range  RR, 
Co.,  and  that  thev  would  ship  their  outfit, 
erect  camps,  and  would  start  on  this  work  at 
once,  and  would  rush  same  as  fast  as  possi- 
ble. 

The  Minnesota  Steel  Co.,  of  Duluth,  which 
is  a  subsidiary  corporation  of  the  Oliver  Iron 
Mining  Co,,  which  is  the  steel  corporation, 
took  out  a  building  permit  last  week  from 
the  city  of  Duluth  amounting  to  $10,000,000. 
The  fee  paid  the  city  by  the  steel  corporation 
for  this  permit  was  $1,415,  The  Minnesota 
Steel  Co.  for  the  past  year  have  had  a  large 
number  of  men  clearing  a  vast  tract  of  land 
on  the  outskirts  of  the  city  of  Duluth,  and 
have  already  erected  a  power  plant  and  some 
other  smaller  buildings.  The  buildings  will 
all  be  constructed  of  steel  and  concrete.  The 
first  unit,  which  is  the  blast  furnace,  consists 
of  two  steel  stacks,  eight  hot  blast  furnaces, 
two  casting  houses,  two  hoisting  engine 
houses,  one  stock  house  and  bins,  one  gas  en- 
gine blowing  house,  one  electric  power 
house,  four  concrete  bins  for  granulating 
slag,  one  pig  casting  building,  one  ladle  house. 


the  by-product  coke  plant  to  have  110  ovens, 
one  condensing  house,  one  coal  crusher  and 
mixing  house,  one  coal  unloading  station,  one 
storage  tank,  one  gas  boiler,  and  tar  ammonia 
tanks.  The  open-hearth  plant  will  have  seven 
furnaces,  one  main  building,  one  mixer  build- 
ing, one  gas  producer  house,  one  stock  house, 
a  laboratory  and  office  building.  The  40-inch 
blooming  mill  will  have  one  soaking;  pit  build- 
ing and  four  pits,  one  main  mill  building,  one 
engine  house,  one  gas  producer  building,  two 
reheating  furnace  buildings  and  furnaces. 
The  28-inch  finishing  mill  will  have  one  main 
mill  building,  one  motor  building,  one  hot 
bed  building,  one  rail  finishing  building,  one 
tic  plate  building,  one  splice  bar  building,  one 
structural  finishing  plant,  and  one  storage 
building.  Another  unit  will  be  the  combina- 
tion mill  and  pumping  station,  one  machine 
•  shop  building,  one  plate  shop  building,  one 
forge  shop  building,  one  foundry,  one  store- 
house, a  thawing-out  plant,  and  all  buildings 
needed  for  a  complete  cement  plant.  There 
will  be  gate  houses,  scale  houses,  round 
houses,  and  the  miscellaneous  equipment  con- 
sists of  gas  and  steam  engines,  turbines,  boil- 
ers, heaters,  condensers,  motors,  mixers,  elec- 
tric cranes,  roll  trains  and  tables,  pumps,  gas 
producers,  derricks,  gas  and  water  mains, 
sewers,  transmission  lines,  etc.  It  is  also  un- 
derstood that  the  steel  corporation  have  ap- 
propriated $20,000,000  in  addition  to  the  $10,- 
0u0,000  already  appropriated  to  be  used  in 
the  construction  of  this  vast  plant.  It  is  un- 
derstood here  that  this  work  is  to  be  started 
immediately.  I  do  not  know  as  to  whether 
the  Minnesota  Steel  Co.  will  do  this  work 
themselves  or  let  it  to  contractors.  At  the 
time  of  this  writing  it  is  impossible  to  find 
this  out. 

Thomas  Higgins  of  Higgins  &  McDonald, 
and  his  superintendent,  Air.  Thompson,  were 
callers  last  week.  They  have  already  started 
on  their  rock  contract  on  the  Canadian  North- 
ern extension  near  Duluth. 

C.  R.  McLain  was  awarded  a  contract  last 
week  by  the  city  of  Chisholm.  Minn.  It  was 
for  concrete,  and  amounts  to  about  $12,000. 
Work    to    be    started    immediately. 

Peter  Pastoret  of  Pastoret-Lawrence  Co., 
was  a  caller,  and  said  that  they  expected  to 
have  their  large  sewer  contract  at  Rice  Lake, 
Wis.,  completed  in  about  30  days,  and  their 
paving  job  in  Duluth  at  the  same  time.  Their 
various  other  contracts  were  in  excellent  con- 
dition, and  they  expected  to  have  all  of  them 
completed   this    fall. 

H.  J.  Cooper,  concrete  contractor,  is  idle 
at  the  present  time,  and  is  looking  for  some 
work.  Any  one  having  concrete  work  to  let 
can  address  Mr.  Cooper  care  of  this  office. 

The  labor  situation  at  Duluth  and  vicinity 
at  the  present  time  seems  to  be  in  a  very  sat- 
isfactory condition.  There  are  quite  a  few 
men  here  at  the  present  time,  and  just  about 
enough  work  to  take  care  of  them.  There  is 
quite  a  demand  up  here  at  the  present  time 
for  foreigners  such  as  Austrians,  Bulgarians, 
and  Italians.  This  office  is  very  short  of 
this  class  of  labor,  and  could  use  500  or  600 
of  them  at  the  present  time. 

Contractors  and  others  when  in  this  vicin- 
ity are  cordially  invited  to  make  the  Labor 
and  Equipment  offices  of  Peter  E.  Meagher, 
409  West  Michigan  street,  Duluth,  Minn., 
their  headquarters  while  here.  If  you  want 
to  know  anything,  ask   it. 

Mississippi. 

The  Bonhomie  Southwestern  R.  R.  Co. 
mentioned  in  our  last  issue  has  been  char- 
tered. The  company  proposes  to  construct  a 
line  southwest  and  west  from  Hattiesburg  to 
Columbia,  making  important  tap  connections 
for  several  existing  lines.  The  incorporators 
are;  W.  S.  F.  Tatum  of  Hattiesburg.  W.  O. 
Tatum  and  S.  E.  Travis. 

Missouri. 

An  ordinance  has  been  before  the  City 
Council  of  Kansas  City  requiring  the  Metro- 
politan Street  Ry.  Co.  to  extend  its  12fh  St. 
car  line  from  Jackson  Ave.,  the  present  ter- 
minus, to  Winchester  .\ve. 

According  to  an  announcement  reported  to 
have  been  made  by  S.  T.  McDermott,  Vice 
President   of  the  Laclede,   Dallas   &   Western 
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R.  R.,  at  Springfield,  Mo  ,  the  road  would  ulti- 
mately extend  as  far  as  that  city. 

Montana. 

The  City  Council  of  Belgrade,  Mont.,  has 
vacated  certain  streets  as  requested  by  the 
Gallatin  Valley  Electric  Ry.  Co.  of  Bolzeman, 
Mont.  This  concession  with  the  provision  of 
lands  for  terminals  is  said  to  assure  Belgrade 
a  branch  line  of  the  road  from  Buckley's 
ranch  south  of   Central   Park. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
now  has  under  construction  a  short  cut-off. 
about  30  miles,  from  Scribner,  Mont.,  to  From- 
berg  on  the  Northern  Pacific.  It  is  e.xpected 
that  the  cut-off  will  be  completed  early  next 
spring. 

Surveys  for  the  new  Great  Northern  line 
from  a  point  near  Moccasin  to  Lewiston, 
Mont.,  have  been  completed  by  the  crew  in 
charge  of  F.  T.  Howes.  The  route  for  which 
right  of  way  arrangements  are  said  to  have  al- 
ready been  made  will  now  be  inspected  by 
A.  H.  Hogeland,  Chief  Engineer  of  the  Great 
Northern,   St.   Paul,  Minn. 

Nevada. 

Will  Packard,  of  Reno,  Nev.,  who  has 
been  contracting  on  tunnel  work  for  rail- 
roads in  .-Maska,  has  gone  to  Montana,  where 
he  will  take  a  contract  for  some  tunnel  work 
on  the  Hill  lines. 

Surveys  are  to  be  started  by  C.  W.  Kinney, 
Sand  Springs.  Nev.,  for  a  railroad  23  miles 
long  connecting  the  Fallon-Hazen  line  of  the 
Southern  Pacific  at  Fallon  with  the  salt  de- 
posits at  Sand  Springs,  in  Churchill  Coun- 
ty. Construction  work  w'ill  be  started  soon 
it  is  said  and  financial  support  will  be  ob- 
tained from  J.  Otis  Draper  and  otiier  New 
York  capitalists. 

New  Mexico. 

The  Roswell,  Tucumcari  &  Northern  R.  R. 
Co,  is  reported  to  have  sold  its'  bonds  in 
New  York  City,  thus  assuring  the  construc- 
tion of  the  road.  Preliminary  work  on  the 
road   is   to  be   started   at  once. 

New  York. 

Preliminary  work  is  reported  well  along 
for  the  proposed  electric  raihvay  from  Geneva 
at  Port  Gibson,  which  is  to  be  built  by  the 
Syracuse  Railroad  Construction  Co.,  a  subsi- 
diary of  the  Beebe  interests  of  Syracuse. 
The  proposed  road  w'ould  connect  at  Port 
Gibson  witli  the  R.  S,  &  E.,  furnishing  a 
Rochester-Geneva  route  over  which  limited 
cars  would  be  operated.  The  road  would  be 
12  miles  long. 

The  Erie  R,  R,  is  planning  improvements  to 
cost  $240,000  for  Meadville,  Pa.,  Jamestown, 
N.  Y.,  and  Kent,  Ohio.  Meadville  yards  are 
to  be  e.xtended  at  a  cost  of  $40,000.  James- 
town miprovements  will  cost  appro.ximately 
$00,000,  while  Kent  is  scheduled  for  an  ex- 
penditure of  $140,000.  The  additional  track- 
age for  the  freight  yards  at  Jamestown,  it  is 
said,  has  been  ordered  and  will  be  pushed  to 
completion,  while  plans  and  drawings  for  the 
improvements  at  the  otiier  points  have  been 
completed. 

The  D'Oiler  Engineering  Co.,  Philadelphia, 
Pa.,  has  been  awarded  the  contract  for  sup- 
plying steel  lock  gates,  pumping  plant,  etc., 
bids  for  which  were  opened  .\ug.  16  by  the 
U.  S.  Engmeer  at  Buffalo. 

The  Board  of  Estimates  of  New  York  City 
has  granted  to  the  Forty-second  Street.  Man- 
hattanville  &  St.  Nicholas  .\venue  Ry.  Co., 
Edw.  A.  Maher,  General  Manager,  65th  St. 
and  3rd  .\ve..  New  York,  a  franchise  to  oper- 
ate and  construct  extensions  to  its  existing 
lines  as  follows:  Beginning  at  and  connect- 
ing with  the  existing  tracks  in  Manhattan 
Street  at  or  near  the  easterly  line  of  Twelfth 
Avenue ;  thence  by  double  track,  curving 
westerly  in  and  upon  Manhattan  Street  to 
Twelfth  Avenue:  thence  southerly  to  double 
track  in  and  upon  Twelfth  .\venue  to  West 
120th  Street :  thence  curving  easterly  into 
West  129th  Street  to  the  central  line  of  West 
r20th  Street :  thence  easterly  by  single  track 
in  and  upon  West  129th  Street  to  Manhattan 
Street,  and  thence  connecting  with  the  exist- 
ing eastbound  track  in  Manhattan  Street. 


North  Carolina. 

The  Isthermal  Traction  Co.,  has  com- 
pleted surveys  for  its  projected  route  from 
Gastonia,  N.  C.  to  Rutherfordton,  76  miles 
and  will  have  surveys  made  from  the'  latter 
place  to  Asheville,  a  distance  of  46  miles.  It 
is  estimated  that  the  cost  of  grading  the 
roadbed  from  Gastonia  to  Rutherfordton  will 
be  about  $4,01(0  per  mile.  The  company  is 
plannin.g  to  build  the  link  connecting  Gastonia 
and  Dallas  this  fall.  Capt.  K.  S.  Finch, 
Charlotte,  N.  C,  and  George  C.  McKay, 
Rutherfordton,   N.   C,  are  interested. 

The  Piedmont  Traction  Co.  has  applied  to 
the  City  Council  of  Charlotte,  N.  C.,  for  a 
franchise  to  enter  the  city  with  its  interurban 
line.  Considerable  work  has  already  been 
done  on  the  South  Carolina  end  of  the  line, 
the  headquarters  of  the  company  for  that  sec- 
tion being  at  Greenville,  .S.  C. 

North  Dakota. 

Advices  from  Mandan.  N.  Dak.,  state  that 
the  last  piece  of  grading  work  on  the  south 
line  and  the  Cannon  Ball-Mott  line  has  been 
finished  and  contractors  have  left  the  work 
in  condition  for  the  commencement  of  track 
laying.  All  bridges  between  Mandan  and  Can- 
non Ball  have  been  completed. 

The  Grand  Forks  Street  Ry.  Co.  has  com- 
pleted surveys  and  has  secured  the  capital  for 
the  construction  of  one  mile  of  line  at  Grand 
Forks,  N.  Dak.  It  has  not  been  decided  when 
construction  contract  will  be  let.  R.  B.  Grif- 
fith is  President  and  A.  E.  Morrison,  Grand 
Forks,  N.  Dak.,  is  General  Manager. 

Ohio. 

The  acting  mayor  of  Cincinnati  has  signed 
the  ordinance  giving  the  right  to  the  Union 
Depot  &  Terminal  Co.  of  Ohio  to  erect  a 
$30,000,000  station  in  Cincinnati.  The  com- 
panv,  which  will  erect  the  station  is  headed 
by  A.  S.  White,  President,  and  John  H.  Bleek- 
man.  Vice-President  and  General  Manager, 
both  of  New  York  City. 

The  Columbus,  Urbana  &  Western  Electric 
Ry.  Co.,  Columbus,  O.,  is  said  to  have  made 
arrangements  to  begin  construction  on  the 
extension  of  the  line  from  Fishingers  to  Dub- 
lin as  soon  as  the  right  of  way  between  these 
places  had  been  secured.  Material  has  been 
contracted  for  and  the  line  will  be  rushed 
to  as  rapid  a  completion  as  possible.  The 
company  hopes  to  have  cars  running  to  Dub- 
lin  before   the   first   of   the   year. 

Efforts  are  being  made  to  have  the  Ohio 
Electric  Ry.  Co.,  of  Cincinnati,  extend  its 
Lima-Defiance  line  into  the  business  section 
of  Defiance. 

The  Midland  Power  &  Traction  Co..  W.  .'\. 
Gibbs.  General  Manager,  Cambridge,  O.,  is 
soon  to  begin  the  construction  of  a  new  line 
from  Byesville  to  Pleasant  City.  The  line 
will  be  six  miles  long  and  will  be  all  in 
Guernsey  County.  It  will  cost  about  $100,- 
OOO,  and  is  to  be  completed  before  the  end 
of  the  year. 

A  new  syndicate  is  reported  to  have  been 
formed  for  the  purpose  of  taking  over  the 
Cincinnati.  Georgetown  S:  Portsmouth  R.  R., 
at  present  operating  70  miles  of  line,  and 
extending  it  from  West  Union  to  Ports- 
mouth. 

The  Norfolk  &  Western  R.  R.  has  com- 
pleted the  purchase  of  22  acres  of  land  north 
of  Circleville,  over  w-hich  it  will  build  its 
double  track. 

The  Lake  Erie,  Bowling  Green  &  Napo- 
leon Ry.  Co.  has  made  surveys  for  its  pro- 
jected 11-mile  extension  from  Woodsville  to 
Elmore  and  to  Grand  Rapids.  The  capital  for 
construction  has  not  been  entirely  secured  as 
yet,  and  contracts  will  not  be  let  until  the  bal- 
ance of  the  securities  is  disposed  of.  E.  H. 
McKnight.  Bowling  Green,  O.,  is  Ch-'ct  Engi- 
neer and  General  Manager. 

It  is  stated  that  as  soon  as  the  injunction 
against  the  issuance  of  $1,000,000  of  addi- 
tional stock  of  the  Hocking  Valley  Ry.  is  lift- 
ed extensive  improvements  will  be  started. 
The  most  important  of  these  is  to  complete 
the  double  tracking  of  the  road  from  the 
river  to  Toledo.  At  the  same  time  the  ter- 
minal facilities,  both  in  Toledo  and  Columbus, 
must  be  doubled  to  accommodate  the  increased 
business    expected   to    follow.     Among    other 


plans  for  the  Hocking  Valley  is  the  building 
in  West  Virginia  of  a  line  from  the  Point 
Pleasant  terminal  to  connect  with  the  Chesa- 
peake &  Ohio  between  Gauley,  W.  Va.,  and 
Portsmouth. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  has  begun  receiving  steel  for  re- 
laying the  track  of  the  recently  acquired  Ohio 
Central  R.  R.,  between  Berwick  and  Toledo, 
with  80-lb.  rails.  The  double  tracking  of  the 
line  between  Carey  and  Berwick,  seven  miles, 
is  also  under  consideration. 

The  Mahoning  Valley  Street  Ry.  Co.  has 
submitted  a  belt  line  proposition  to  the  city 
council  of  Warren,  O.  The  council  is  re- 
quested to  extend  the  franchise  for  2-5  years 
and  allow  the  company  to  double  track  Mar- 
ket St.  The  company  promises  in  return,  if 
council  so  wishes,  in  three  years,  to  cross  the 
river  with  its  tracks  providing  there  is  a  suit- 
able bridge  and  approaches  at  Summit  St. 

The  Ryan  Construction  Co.,  which  has  the 
contract  of  making  the  new  grade  for  the 
N.  &  W.  double  track  work  between  Ports- 
mouth and  Wakefield,  has  completed  its  work 
between  Portsmouth  and  a  mile  west  of  Lu- 
casville  and  has  moved  its  camp  and  head- 
quarters from  the  Bannon  farm  to  the  M.  J-. 
Conwell  place  between  Clifford  and  \\'ake- 
field  where  it  will  remain  until  the  contract 
is  finished. 

Advices  from  Youngstown,  O.,  state  that 
steam  shovel  forces  at  the  Ohio  Works  of 
the  Carnegie  Steel  Co..  have  been  ordered 
to  start  work  on  the  belt  line  from  the  Ohio 
works  and  'the  Niles  furnace  to  be  known 
as  the  Youngstown  &  Northern  Ry.  It  is  ex- 
pected that  after  this  line  has  been  completed 
the  construction  of  one  to  McDonald  Mills 
will  be  started.  There  has  been  rumors  that 
the  road  will  extend  eastward  in  time  to  New 
Castle,  where  it  may  connect  with  the  Besse- 
mer railroad,  controlled  by  the  Ignited  States 
Steel  corporation. 

Oklahoma. 

At  a  meeting  of  the  directors  of  the  Osage 
&  Western  R.  R.  at  Fairfax,  on  .A.ug  20, 
Joseph  Osier  of  New  York  City  and  H.  U. 
Wallace,  consulting  engineer,  of  Chicago,  were 
elected  directors.  Work  on  the  construction 
of  the  Osage  &  Western  has  commenced  near 
Billings,  Noble  County,  and  will  be  carried  on 
westward  through  Fairfax  toward  Pawhuska 
and  Bartlesville.  The  Osage  &  Western  is 
understood  to  be  a  Katy  extension. 

The  Clinton  &  Oklahoma  Western  Ry..  Guy 
y.  McClufe.  Chief  Engineer.  Clinton,  Okla\ 
is  reported  to  have  arranged  for  a  loan  of 
$7.50,000  from  an  Eastern  firm  for  the'  pur- 
pose of  extending  the  line  100  miles  further 
west  into  the  Texas  Panhandle.  The  pro- 
posed route  is  up  the  Washita  River  to  Gem 
City,  thence  to  Canadian,  Tex.,  and  passing 
through  Cheyenne,  Okla. 

.•\  bonus  of  $1-5,000  has  been  raised  bv  the 
citizens  of  Buffalo,  in  Harper  County,  to- 
wards the  construction  of  the  Buffalo  & 
Northern  R.  R.,  the  incorporation  of  which 
was  noted  in  our  last  issue.  The  plan  is  to 
build  an  extension  for  the  Frisco  northwest 
from  .-Xvard,  Okla.,  to  Woods.  Harper  and 
Beaver  counties. 

Grade  stakes  are  being  placed  for  a  pro- 
posed extension  of  the  Missouri,  Oklahoma 
&  Gulf  Ry.,  north  of  Wagoner  to  Joplin.  Mo., 
and  Pittsburg.  Kan.,  and  thence  to  Kansas 
City.  J.  J.  Harrison,  Durant,  Okla.,  is  Giief 
Engineer. 

Oregon. 

The  Oregon  Electric  Ry.  Co.,  Portland, 
Ore.,  has  preliminary  surveys  under  way  for 
its  electric  railway  from  Albany  to  Eugene. 
The  work  has  been  finished  between  Harris- 
burg  and  Junction  City.  It  is  proposed  to 
cross  the  Willamette  River  about  600  ft.  be- 
low, or  north  of  the  Southern  Pacific  bridge 
and  the  survey  follows  the  Southern  Pacific 
track  to  Junction  Citj",  entering  the  town  on 
Greenwood  St. 

The  Oregon  Trunk  Ry.  Co.,  John  F.  Stev- 
ens, President,  Portland,  Ore.,  has  filed 
amended  articles  of  incorporation  which  out- 
line its  construction  plans  in  Oregon.  The 
amended  articles  show  the  purpose  of  the 
company  to  build  and  operate  a  line  of  rail- 
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way  from  a  connection  with-  tlie  Spokane,  Port- 
land &  Seattle  road,  opposite  a  point  near 
Celilo,  Oregon,  up  the  Deschutes  River  to 
Klamath  Falls  and  also  from  a  point  on  this 
line  in  township  35  south,  range  7  east,  in 
Klamath  County,  to  the  city  of  Medford,  70 
miles,  and  also  a  line  from  a  point  in  sec- 
tion 9.  township  18  south,  range  12  east,  in 
a  soutlieasterly  direction  through  Crook  and 
Harnev  Counties  1.55  miles  to  a  point  in  town- 
ship 26  south,  range  33  east.  The  amended 
articles  also  will  permit  the  corporation  to 
build  and  operate  other  branch  lines  in  Wash- 
ington and  Oregon,  to  purchase  and  operate 
steamboats,  stage  lines  and  other  transporta- 
tion companies,  to  purchase  other  lines,  issue 
stocks  and  bonds  and  the  like. 

George  Wilson,  of  Portland,  has  work  un- 
der way  at  Olney  on  his  grading  contract  in 
the  Astoria  Southern  Ry. 

The  Harriman  Lines,  William  Hood,  Chief 
Engineer.  San  Francisco,  Cal.,  have  under 
way  for  completion  this  fall  the  following 
work,  which  includes  bridges,  new  lines,  block 
signals  and  depot  buildings  in  Oregon:  Branch 
line  Crabtree  to  Lebanon,  eight  miles,  $300,- 
000:  Beaverton-Willsburg  cutoff,  14  miles,  in- 
cluding steel  bridge  over  Willamette  river  at 
Oswego,  $1,200,000;  Natron  to  Klamath  Falls 
extension,  191  miles,  known  as  the  Oregon 
Eastern,  appropriation  for  147  miles  (70  miles 
now  being  built — MV2  miles  south  from  Na- 
tron and  3C  miles  from  Klamath  Falls  north). 
$9,830,000:  Pacific  Railroad  and  Navigation 
company  lines  from  Hillsboro  to  Tilamook, 
90.24  miles,  $3,800,000;  Deschutes  road  south 
from,  mouth  of  Deschutes  river  to  Redmond 
in  Crook  county,  133  miles,  $5,320,000;  Lake 
Creek  and  Coeur  d'Alene  road  from  main  line 
of  the  Oregon  Navigation  near  Buckleys  to 
Windy  Bay  and  Lake  Coeur  d'Alene,  14  miles, 
$700,000 ;  Oregon  and  Washington  Peninsula 
tunnel  from  St.  Johns  branch  of  Oregon 
Navigation  toward  Stockdale,  2.7  miles,  $680,- 
000;  St.  Johns  to  Troutdale  line,  16  miles. 
$515,000 ;  Steel  bridge  at  Portland  for  Oregon 
Navigation,  $1,640,000;  Eight  steel  bridges  on 
Southern  Pacific  and  Oregon  Navigation  lines, 
$377,000;  new  90-ponnd  steel  rails  for  South- 
ern Pacific  and  Oregon  Navigation  lines, 
$.570,000;  automatic  signals,  100  miles,  $110,- 
000  ;  line  changes  and  passing  tracks,  $910,000 ; 
:new  passenger  stations  ( eight  ^  and  new 
.freight  house  at  Portland,  $1.53,000. 

Engineers  of  the  Oregon  Short  Line  R.  R. 
have  been  making  soundings  in  Salt  Lake  to 
.\ntelope  Island  and  this  has  given  rise  to  a 
report  that  the  work  was  preliminary  to  the 
construction  of  the  Raft  River  cut-off,  which 
would  save  75  miles  over  the  present  route  of 
this  road  between  Salt  Lake  City  and  Port- 
land, Ore.  The  cut-oft'  would  be  a  continua- 
tion of  the  Buhl  branch  through  the  level  val- 
ley to  the  Snake  River,  thence  through  the 
box  canyon  west  of  Huntington  down  the 
Homestead  Valley  to  Lewiston  and  over  an 
all-water  grade  down  the  Columbia  River  to 
Portland. 

Engineers  of  the  Oregon  Tnmk  Line  are 
reported  to  be  working  in  the  vicinity  of 
Klamath  Falls,  Ore.,  and  it  is  expected  that 
the  line  will  soon  be  run  into  that  city.  A 
camp  of  about  20  surveyors  is  now  situated 
at  Rocky  Point,  and  the  road  they  have  traced 
runs  from  the  north  through  Klamath  Reser- 
vation, past  Rocky  Point  by  way  of  Lake  of 
the  Woods  and  Four  Bit  Creek  and  on  to- 
ward Medford.  Some  work  has  also  been 
done  toward  Aspen  Lake,  which  lies  on  this 
side  of  the  Medford  line. 

Pennsylvania. 

The  Baltimore  &  Ohio  R.  R.  has  a  crew 
of  surveyors  at  work  at  McKeesport  for  the 
purpose,  it  is  believed  in  that  city,  of  devis- 
ing some  plan  for  securing  additional  track- 
age. 

The  Waynesburg  &  Blacksville  Electric  Ry. 
Co.  has  purchased  land  at  Waynesburg  for  a 
freight  depot  and  freight  yards.  The  com- 
pany is  a  subsidary  concern  of  the  Pittsburg 
&  Blacksville  Traction  Co.,  of  which  W.  M. 
Laws   is   President, 

Surveys  are  underway  for  the  route  and 
grade  profiles  for  the  trolley  line  which  is 
to   connect    the    Philadelphia    division    of    the 


Lehigh  Valley  Transit  Co.  at  North  Wales, 
Pa.,  with  the  Philadelphia  and  Western  at 
Villanova.-  The  syndicate,  which  is  headed 
.by  E.  B.  Smith  &  Co.,  of  Philadelphia,  will 
let  the  contract  for  grading  the  route  as  soon 
as  the  engineers  have  drafted  the  specifica- 
tions. 

The  Pittsburg,  Butler,  Slippery  Rock  & 
Grove  City  Traction  Co.  has  applied  for  a 
charter  and  will  have  preliminary  work  com- 
pleted this  fall  for  its  proposed  line  from 
Butler  to  Grove  City.  Final  surveys  are  to 
he  started  soon  and  it  is  hoped  to  have  every- 
thing ready  for  construction  work  by  next 
spring.  The  company  has  franchises  in  Cen- 
ter, Franklin,  Brady  and  Slippery  Rock  to.vn- 
ships,  Slippery  Rock  borough  and  in  Liberty 
and  Pine  Townships,  Mercer  County  and 
Grove  City.  Charles  Gibson,  Pittsburg,  Pa., 
is  one  of  the  promoters. 

Capitalists  of  Chambersburg  are  perfecting 
plans  for  building  a  trolley  road  between  that 
place  and  St.  Thomas.  The  company  was 
chartered  four  years  ago  as  the  Chambers- 
burg &  Western,  and  surveys  were  made.  The 
road  will  require  7%  miles  of  track  and 
definite  decision  as  to  its  construction  will  be 
made  as  soon  as  $100,000  of  stock  is  sub- 
scribed. Over  $90,500  of  this  has  been  sub- 
scribed. 

Promotion  work  is  reported  as  being  well 
along  for  the  proposed  Meadville  &  Titusville 
trolley  line  and  it  is  said  that  actual  construc- 
tion work  may  be  started  in  the  near  future. 
F.  F.  Murray,  Titusville,  Pa.,  is  interested. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
is  reported  to  be  considering  building  a  road 
from  Titusville  to  Franklin  by  way  of  Breed- 
town  and  Dempseytown  to  connect  with  the 
Franklin  &  Clearfield  line.  Some  surveying 
has  been  done,  it  is  said,  and  it  is  reported 
that  the  company  contemplates  starting  con- 
struction soon. 

Practically  two-thirds  of  the  grading  work 
on  the  Pittsburg,  Shawmut  &  Northern  R.  R. 
extension  between  a  point  near  Kpoxville  to 
the  Allegheny  River  and  thence  to  Freeport 
has  been  completed.  The  contract  for  14,000,- 
000  lbs.,  of  bridge  steel  has  been  awarded  to 
the  American  Bridge  Co.  and  erection  work 
on  the  viaducts  is  under  way.  Along  Mahon- 
ing Creek  36  miles  represents  very  heavy  con- 
struction, including  four  tunnels,  aggregating 
over  a  mile  in  length,  and  four  high  viaducts. 
The  maximum  grade  on  the  entire  line  of  the 
Pittsburg  &  Shawmut  from  Hyde  to  Free- 
port,  102  miles,  will  not  exceed  6-10  of  1  per 
cent.  It  is  said  that  the  Shawmut  interests 
have  made  surveys  for  the  contmuation  of 
the  line  from  Freeport  down  the  banks  of  the 
Allegheny  River  into  Pittsburg.  The  Shaw- 
mut line  would  then  come  in  above  the  Penn- 
sylvania &  Conemaugh  division,  making  a 
terminal  on  the  North  Side. 

Hyde  &  McFarland,  New  York,  City,  have 
been  awarded  the  contract  for  the  construction 
of  the  Lehigh  Valley  short  line  between  Lum- 
ber Yard  and  White  Haven.  Hyde  &  Mc- 
Farland have  just  completed  a  large  iece  of 
railroad  construction  for  the  Delaware, 
Lackawanna  &  Western  R.  R. 

South  Dakota. 

The  South  Dakota  Interurban  Ry.  Co., 
Bijou  Hills,  S.  Dak,,  is  planning  to  have 
surveys  started  about  Sept.  1.  The  com- 
pany has  secured  about  50  miles  of  right  of 
way  on  the  east  end  of  the  line  and  is  plan- 
ning to  have  actual  construction  work  started 
this   fall. 

Capitalists  of  Aberdeen,  S.  Dak.,  have  filed 
with  the  County  Auditor,  at  Fargo,  N.  Dak., 
a  blue  print  of  the  proposed  line  of  the  Da- 
kota Southern  R.  R.,  which  they  are  promot- 
ing. The  route  as  laid  out  will  be  through 
Fargo  from  the  northwest  along  the  Red 
River  through  the  town  of  Kindred  and  down 
through  the  counties  of  Hansom  and  Rich- 
land, thence  along  the  Cheyenne  River  south- 
westward. 

Tennessee. 

The  Board  of  Trade  of  Nashville,  Tenn., 
is  endeavoring  to  have  H.  H.  Mayberry, 
Stahlman  Bldg.,  Nashville,  take  up  the  matter 
of  constructing  interurban  lines  to  Gallatin,  to 
Clarksville  and  to  Nolensville-Lewisburg. 


The  City  Council  of  Chattanooga  has 
n-ranted  a  franchise  giving  the  Chattanooga 
Ry.  &  Light  Co.  the  right  to  lay  new  tracks 
on  many  important  streets  of  the  city.  The 
privileges  granted  by  this  ordinance  will  allow 
many  connections  between  present  tracks. 
One  important  change  will  be  a  loop  on  the 
west  side. 

Promotion  work  is  well  along  for  the  pro- 
posed electric  railway  connecting  Nashville, 
Springfield  and  Clarksville,  Joe  Frank,  John 
M.  Gray  and  R.  M.  Wilson  of  Nashville;  J. 
Parkens,  of  Franklin,  are  the  proposed  in- 
corporators of  the  road,  which  is  to  be 
known  as  the  Tennessee   Rapid   Transit  Co. 

The  Southern  Railway  has  asked  bids  for 
the  construction  of  a  subway  at  its  crossing 
at  Lamar  avenue,  in  Memphis,  Tenn.  The 
work  will  contain  appro.ximately  18,000  cu. 
yds.  of  earth  excavation  and  1,000  cu.  yds.  of 
reinforced  concrete  abutment  walls.  T^his  will 
be  the  first  subway  to  be  built  under  the  new 
laws  which  were  recently  passed  by  the  city 
of  Memphis  and  which  City  Engineer  goes 
on  record  as  saying  he  will  enforce  to  the 
letter.  These  laws  provide  for  subways  over 
a  number  of  streets  where  dangerous  cross- 
ings exist. 

The  Birmingham  &  Northwestern  R.  R., 
recently  chartered,  has  elected  the  following 
oflScers ;  R.  M.  Hall,  Dyersburg,  Tenn.,  presi- 
dent ;  John  L.  Wisdom,  vice-president ;  M.  W. 
Ewell,  secretary ;  I.  B.  Tigrett,  treasurer.  The 
company  proposes  to  build  a  railroad  from 
Jackson  to  Dyersburg.  Much  of  the  proposed 
route  has  already  been  surveyed  and  the  map 
and  profiles  prepared.  The  final  survey  will 
begin  at  once.  The  city  councils  of  Jackson 
and  Dyersburg  will  be  asked  at  their  next 
meetings  to  call  a  special  election  at  which 
the  people  may  vote  on  the  questi'on  of  wheth- 
er or  not  they  will  subscribe  to  the  stock  of 
the  railroad,  Jackson  is  asked  to  subscribe 
$75,000  and  Dyersbur?  $50,000.  The  next 
meeting  of  the  stockholders  of  the  road  will 
be  held  early  in  October,  after  Jackson  and 
Dyersburg  have  voted  on  the  question.  John 
L.  Williams,  Jackson,  Tenn.,  is  Chief  Engi- 
neer. 

It  is  reported  in  Chattanooga,  Tenn.,  that 
H.  H.  Shackelton,  president  and  principal 
promoter  of  the  Rome  &  Northern  R.  R.,  will 
ask  the  city  for  a  bonus  of  $50,000  for  the 
construction  of  a  connecting  link  between  his 
road  and  Chattanooga  in  order  to  give  the  city 
another  direct  line  to  Atlanta. 

Surveys  are  now  under  way  by  the  engi- 
neers of  the  Harriman,  Knoxville  &  Eastern 
R.  R.  for  the  proposed  new  line  from  Harri- 
man to  Knoxville.  Citizens  of  Harriman  have 
subscribed  $3,000  to  the  company  for  the  pur- 
chase of  the  necessar.v  right  of  way  and  ter- 
minal site.  As  proposed,  the  route  will  be  12 
miles  shorter  than  the  other  lines  between 
the  two  cities. 

Double  tracking  on  the  Knoxville  division 
of  the  Southern  Ry.,  between  Citico  and  Sher- 
man Heights,  Tenn.,  is  progressing  nicely  and 
according  to  advices  from  Knoxville,  Tenn., 
the  work  between  Chattanooga  and  Ooltewah 
will  be  completed  within  a   few  weeks. 

Thrasher  &  Gunter,  Chattanooga,  Tenn., 
who  have  the  contract  for  double  tracking 
the  Nashville,  Chattanooga  &  St.  Louis  R.  R., 
have  five  camps  established  and  work  pro- 
gressing at  a  satisfactory  rate. 

Texas. 

The  State  Railroad  Commission  will  soon 
inspect  and  make  valuation  of  the  following 
branches  of  the  St.  Louis,  Brownsville  & 
Mexico  R.  R, :  The  Port  O'Connor  branch 
89  miles  in  length,  in  operation  since  May 
15 :  Tres  Palacios  spur  to  Collegeport,  17 
miles  long,  nine  miles  of  which  is  in  operation 
and  the  remaining  8  miles  to  be  completed 
within  six  months ;  Brownsville  Belt,  12 
miles  in  length,  under  construction,  and  Don- 
na Sugar  Mill  spur,  2%  miles  long,  in  opera- 
tion. The  company  places  on  those  lines  a 
valuation  of  not  less  than  $18,000  per  mile. 

Tracklaying  has  been  started  on  the  Gal- 
veston-Houston Interurban  Ry.  The  work 
was  started  at  Texas  City  Junction  and  will 
extend  toward  Houston,  as  the  grading  along 
this   portion    of   the   right   of    way   has   been 
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completed  and  the  engineers  are  about  ready 
for  the  laying  of  the  rails.  This  road  is 
being  constructed  for  the  Stone  &  Webster 
Engineering  Corporation,  of  which  Mark 
Lowd,    Houston,   Tex.,   is   Engineer. 

Grading  work  has  been  started  at  San 
Marcos  for  the  new  street  railway  system  in 
that  city,  franchise  for  which  was  granted 
several  months  since.  The  work  being  done 
now  is  grading  for  the  tracks  through  the 
Westover  addition  in  the  west  end  of  the 
city.  It  is  expected  the  cars  will  be  in  opera- 
tion by  Jan.  1. 

The  Wootan  Wells  Short  Line  R.  R.,  a  nar- 
row gage  line,  2%  miles  long,  connecting 
Wootan  Wells  and  Wootan  is  to  be  made 
standard  gage.  The  material  is  said  to  have 
been  purchased  and  it  is  understood  that  work 
will  be  started  at  once.  M.  D.  Watson  is 
President. 

Tracklaying  on  the  Temple  Northwestern 
Ry.  was  started  at  Temple  on  Aug.  24  and  is 
to  be  pushed  as  rapidly  as  possible  as  the 
steel  for  30  miles  of  track  has  nearly  all  been 
loaded  on  cars.  It  is  expected  to  have  the 
road  in  operation  as  far  as  Gatesville  by  Oct. 
1  and  from  Temple  to  Comanche  by  Jan.  1. 
The  Texas-Mexican  Ry.,  JM.  M.  Lyendecker, 
General  Superintendent,  Laredo.  Tex.,  is  said 
to  be  planning  to  extend  its  line  to  Aransas 
Pass.  It  is  stated  that  preliminary  surveys 
and  estimates  of  cost  for  grading  and  con- 
struction work  have  already  been  made  ov  r 
this  line  from  Robstown  to  Aransas  Pass, 
and  that  a  recent  visit  of  officials  was  to  per- 
fect the  plans  prior  to  making  reports  to 
higher  officials  of  the  National  Lines  of  Mex- 
ico, who  will  consider  from  a  commercial 
standpoint  the  proposition  of  enterting  the 
new  port. 

The  International  &  Great  Northern  R.  R. 
is  said  to  be  considering  building  a  branch 
line  from  Cotulla  down  the  valley  of  the 
Nueces  River. 

According  to  information  received  from 
Comanche,  Tex.,  the  surveyors  of  the  Cot- 
ton Belt  Ry.  have  finished  their  preliminary 
survey  and  now  have  the  projected  line  lo- 
cated from  Hamilton  to  Comanche.  It  is  be- 
lieved in  that  vicinity  actual  construction  work 
will  be  started  soon. 

The  Crystal  City  &  Uvalde  R.  R.  has  had 
its  charter  amended  so  as  to  provide  for  an 
increase  of  capital  stock  from  $65,000  to  $100.- 
000,  and  also  for  an  extension  of  the  road 
from  Crystal  City  to  Gardendale.  E.  Breaker, 
Crystal  City,  Tex.,  is  Chief  Engineer. 

The  annua!  meeting  of  the  stockholders  of 
the  Quanah,  Acme  &  Pacific  Ry.  will  be  held 
at  Quanah  on  Sept.  16,  and  at  this  rneeting  it 
is  expected  that  C.  E.  Engsminger,  Chief  Engi- 
neer, Quanah,  will  submit  finai  survey  reports 
on  the  proposed  southwestern  extension  be- 
tween Paducah.  the  present  terminus  in  Cot- 
tle County,  and  El  Paso,  via  Roswell.  It  is 
believed  that  Engineer  Engsminger  will  rec- 
ommend a  survey  across  and  up  the  caprock 
other  than  the  old  Ash  Mead  survey. 

The  Gulf,  Texas  &  Western  Rv  B.  B.  Cain. 
General  Manager,  Jermyn,  Tex.,  is  to  build  a 
spur  from  Jermyn  to  the  coal  fields  near  that 
city. 

Residents  of  San  Saba  County,  Tex.,  have 
subscribed  $13,720  in  cash  for  the  right  of 
way  for  the  proposed  line  of  the  Houston  & 
Texas  Central  Ry.  Co.  Advices  from  San 
Saba,  Tex.,  are  to  the  effect  that  work  is  pro- 
gressin.g  rapidlv. 

Advices  from  Bonham,  Tex.,  state  that  the 
laying  of  heavy  steel  has  been  resumed  by 
the  construction  crew  on  the  east  end  of  the 
division  of  the  Texas  &  Pacific  R.  R.  and 
work  will  be  pushed  on  to  Whitesboro.  This 
work  was  started  last  year  but  was  stopped  at 
a  point  near  Blossom,  east  of  Bonham,  Tex. 
Advices  from  Stamford,  Tex.,  are  to  the 
effect  that  H.  L.  Erisman,  Field  Engineer  of 
the  Stamford  &  Eastern  Rv.,  is  busy  organ- 
izing a  crew  for  making  the  preliminary  sur- 
vey of   the  projected  line. 

Grading  on  the  right  of  w  av  of  the  Kansas 
City,  Mexico  &  Orient  R.  R.  north  of  Fort 
Stockton  was  started  earlv  this  month.  Steel 
has  been  already  laid  to  JMertzon.  Rush  or- 
ders have  been  issued  to  the  grading  crews 
and  it  is  expected  that  the  gap  between  San 
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Angelo  and  Fort  Stockton  will  soon  be  built. 
When  the  line  is  co'mpleted  to  Topolobampo, 
the  system  will  include  1,6.J9  miles  of  track- 
age. 

The  surveying  crew  of  the  Texas  North  & 
South  R.  R.  has  passed  through  Brady,  Tex., 
and  are  now  pushing  toward  Coleman.  As 
the  land  is  quite  level  between  the  latter 
points  it  is  probable  that  the  work  will  re- 
quire less  time  than  other  sections,  such  as  in 
Kendall  County.  It  is  stated  that  grading 
contracts  \\;ill  be  let  soon  for  the  work  be- 
ginning at  the  southern  terminus. 

Blue  prints  have  been  completed  for  the 
enlargement  of  the  Cotton  Belt  Ry.  yards  in 
east  East  Waco,  Tex.  It  is  found  that  the 
work  will  be  far  more  extensive  than  at  first 
supposed  and  that  it  will  necessitate  the  ex- 
penditure of  a  large  amount  of  money. 

Grading  on  the  Fort  Worth  &  Rio  Grande 
R.  R.  from  Brady  to  Menardville,  Tex.,  is 
progressing  in  a  satisfactory  manner.  The 
line  is  almost  completed  to  the  new  town  of 
Callan,  about  14  miles  northeast  of  Menard- 
ville. Contractor  E.  B.  Hutchins  has  the 
heavy  work  along  the  San  Saba  River  nearly 
completed. 

Surveys  have  been  about  completed  for  the 
line  of  the  Brownwood  Southwestern  R.  R., 
from  Brownwood  to  Rockwood,  30  miles.  It 
is  reported  that  grading  contracts  will  be  let 
soon.  R.  A.  Love,  Brownwood,  Tex.,  is  the 
promoter. 

The  Fort  Worth  &  Denver  City  Ry.  Co., 
R.  C.  Gowdy,  Chief  Engineer,  Fort  Worth, 
Tex.,  is  reported  as  about  ready  to  have  ex- 
tensive improvements  started  at  its  yard  at 
Wichita  Falls.  The  improvement  will  involve 
a  considerable  amount  of  concrete  work. 

Utah. 

The  County  Commissioners  at  Logan  on 
Au.g.  22  took  up  the  application  of  Leo 
Nielsen,  representing  Ogden  and  Salt  Lake 
capital,  and  officials  of  the  Logan  Rapid 
Transit  Co.  for  a  franchise  for  a  line  to 
connect  with  the  line  in  course  of  construc- 
tion from  Ogden.  The  line  Nielsen  proposes 
to  construct  and  operate  will  run  from  Wells- 
ville  to  Highland.  Millville,  Providence, 
Logan,  Greenville,  Hyde  Park,  Smithville, 
Richmond  and  Lewiston.  He  also  asks  for 
a  franchise  for  a  side  line  to  Paradise  and 
the  south  end  of  the  county. 

Good  progress  has  been  made  with  tht  con- 
struction work  on  the  Bmgham  &  Garfield  R. 
R.  The  tunnel  between  Markham  Gulch  and 
Freeman  Gulch,  which  is  to  be  1,400  ft.  long, 
had.  on  the  middle  of  the  month,  been  drivfji 
more  than  100  ft.  by  the  Meyers  Construction 
Co.,  and  the  2,100-ft.  tunnel  between  Freeman 
and  Smelter  Gulches  has  been  driven  fully 
175  ft.  Some  work  has  been  done  upon  the 
two  remaining  tunnels  on  the  route.  Consid- 
erable grading  has  been  done  the  entire  dis- 
tance. It  will  doubtless  be  a  year,  however, 
yet  before  the  new  road  will  be  ready  to  han- 
dle  ore. 

It  has  been  announced  by  the  officials  of  the 
St.  George,  Iron  Mountain  &  Grand  Canyon 
R.  R.  that  surveys  have  been  completed  for 
the  line  and  that  construction  work  will  soon 
be  started.  M.  Maxwell.  Beaver,  Colo.,  is 
interested. 

Virginia. 

Surveys  have  been  started  for  a  proposed 
railroad  between  Roanoke  and  Floyd  Court- 
house. 

At  a  meeting  held  recently  at  Heathsville 
an  executive  committee  consisting  of  the  fol- 
lowing were  appointed  to  take  steps  for  the 
construction  of  a  railroad  down  the  North- 
ern neck  of  Virginia :  Joseph  W.  Chinn,  Jr., 
chairman:  Dr.  B.  H.  B.  Hubbard,  Edwin 
Broun,  William  Blundon,  C.  Harding  Walker, 
F.  C.  Booker  and  Wat.  T.  Mayo,  with  Asa 
S.  Rice  as  secretary  and  treasurer.  This  com- 
mittee will  go  to  work  at  once  to  secure  the 
right  of  way  through  the  Northern  Neck 
counties,  and  get  subscription  from  persons 
owning  lands  within  five  miles  of  the  pro- 
posed road.  The  proposed  road  will  start 
from  the  Chesapeake  and  Ohio  Ry.  at  Han- 
over Courthouse  and  run  through  King  Wil- 
liam, King  and  Queen  and  Esse.x  to  Rappa- 
hannock,   where     it     will     cross     the     Rappa- 


hannock river,  rumiing  thence  through 
Richmond  county  just  above  Warsaw,  touch- 
ing the  southern  part  of  Westmoreland  and 
passing  down  near  the  dividing  line  between 
Lancaster  and  Northumberland  to  Sandy 
Point  Harbor,  near  the  mouth  of  the  great 
Wicomico   River. 

Washington. 

J.  D.  Crary,  Aberdeen,  Wash.,  is  promoting 
the  building  of  an  electric  railway  between 
the  Willapa  Harbor  Country  and  Grays  Har- 
bor. The  former  owners  of  the  Grays  Har- 
bor Power  Co.  are  said  to  be  back  of  the 
project. 

John  Rosene,  Seattle,  Wash.,  formerly  head 
of  the  Guggenheim  interests  in  the  Northwest 
and  .'Maska,  is  said  to  be  contemplating  con- 
structing 60  miles  of  railroad  into  the  terri- 
tory lying  northwest  of  Skagway.  It  is  said 
that  he  has  a  force  of  mining  experts  and 
engineers  at  work  figuring  possible  tonnage 
and  ascertaining  the  best  route  for  a  railroad. 

The  Northern  Pacific  R.  R.  is  said  to  be 
planning  to  construct  a  new  round  house  and 
car  shops  in  Pasco,  Wash. 

.\dvices  from  Tacoma,  Wash.,  state  that  on 
August  15  the  joint  line  of  the  Oregon  & 
Washington  Ry.  and  the  Chicago,  Milwaukee 
&  Puget  Sound  Ry.  was  thrown  open  for 
operation  through  Gray's  Harbor  Country. 
For  two  years  the  companies  have  been  en- 
gaged in  the  building  of  this  line.  From  Cen- 
tralia  to  South  .Aberdeen  the  construction  was 
done  by  the  Harriman  interests  and  from  Mc- 
Kenna.  on  the  Tacoma  Eastern,  the  Milwau- 
kee built  to  meet  the  Oregon  &  Washington's 
line  at  Portolla.  From  Portolla  to  South 
Aberdeen  the  line  is  owned  jointly  by  the 
Oregon  &  Washington  and  Milwaukee,  the 
entire  road  being  built  on  a  low  grade.  Ow- 
irig  to  the  difficulty  of  securing  a  suitable 
right-of-way  across  the  Chehalis  at  Aberdeen 
the  road  has  not  been  extended  to  .Aberdeen 
proper  and  Hoquiam.  but  that  is  expected  to 
follow  soon,  and  it  is  generally  supposed  it 
will  be  even  further  extended. 

Condemnation  proceedings  have  been  start- 
ed by  the  Tacoma  Eastern  R.  R.  Co.,  a  sub- 
sidary  concern  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry..  to  obtain  right  of  way  for 
its  extension  southward  to  the  Cowlitz  River. 
The  survey  of  the  new  line  follows  closely 
the  route  of  the  North  Coast  projected  line 
and  is  designed  to  serve  a  heavily  timbered 
territory.  John  Bagley,  Tacoma,  Wash.,  is. 
General  Manager. 

West  Virginia. 

The  Baltimore  &  Ohio  R.  R.,  A.  W.  Thomp- 
son, Chief  Engineer,  Baltimore,  Md.,  is  plan- 
ning to  have  work  started  shortly  on  an  ex- 
tension of  the  Paw  Paw  branch  to  a  new 
mine  to  be  opened  below  Rivesville.  To  reach 
this  mine  it  is  necessary  for  the  B.  &  O.  to 
run  its  line  through  the  village  of  Rivesville 
and  the  undertaking  will  be  an  expensive 
one.  It  is  said  that  all  of  the  rights  of  way 
have  been  secured. 

The  Roberts  &  Schaeffer  Co.,  Chicago,  III., 
has  been  awarded  a  contract  by  the  Baltimore 
&  Ohio  R.  R.  for  constructing  a  coaling  sta- 
tion at  Sir  John's  Run,  W.  Va.  The  station 
is  to  be  reinforced  concrete  construction. 

Information  has  been  received  from  Dob- 
bin W.  Va.,  to  the  effect  that  the  Parsons 
Pulp  &  Paper  Co.,  will  extend  its  railroad 
about  30  miles.  E.  C.  Abernathy  is  Superin- 
tendent of  the  company  which  operates  a  line 
at  the  present  time  19  miles  in  length. 

The  successful  bidder  for  the  tunnel  work 
on  the  Baltimore  &  Ohio  R.  R.,  near  Grafton, 
W.  Va.,  mentioned  in  a  recent  issue  of  Engi- 
neering-Contracting, was  Bennett  &  Talbot  of 
Greensburg,  Pa.  The  contract  price  for  the 
work  including  three  miles  of  track  was  $2,- 
000,000. 

Wisconsin. 

.■\n  attempt  may  be  made  by  the  common 
council  of  Milwaukee,  through  the  city  at- 
torney, to  compel  The  Milwaukee  Electric 
Railway  &  Light  Co.  to  operate  cars  on  the 
double  trolley  system  to  prevent  electrolysis 
to  water  pipes  and  conduits. 

It  now  looks  as  though  the  Chicago  & 
Northwestern   Ry.   would   soon   resume   work 
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at  Tunnel  City.  The  negotiations  with  the 
Milwaukee  road  on  the  proposition  for  an 
open  cut  for  both  roads  are  said  to  have 
failed  and  it  is  probable  that  the  Northwest- 
ern will  now  go  ahead  with  the  original  plan 
for  a  tunnel  north  of  the  Milwaukee  road's 
tunnel. 

Tlic  Fairchild  &  Northeastern  Ry.  Co.,  N. 
C.  Foster,  President,  Fairchild,  Wis.,  has  ap- 
plied to  the  State  Railroad  Commission  for 
permission  to  extend  its  line  west  from  Fair- 
child  through  Eau  Claire  County  into  Dunn 
County  to  a  junction  with  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  If  the  permit  to  build 
is  granted  it  is  understood  that  work  will 
commence  on  the  extension  at  once. 

Tlie  Racine  Country  Club,  of  Racine,  Wis., 
is  planning  to  obtain  a  right  of  way  from  the 
main  line  of  the  Chicago-Milwaukee  electric 
line  to  the  club  grounds,  a  distance  of  two 
miles.  If  successful,  a  line  will  be  built  and 
power  obtained  from  the  Chicago-Milwaukee 
line  to  operate  the  cars.  Then  a  franchise 
will  be  sought  to  build  east  from  the  club's 
property  and  into  the  business  district  of  Ra- 
cine. This  would  .give  the  Chicago-Milwaukee 
line  an  excellent  entrance  into  that  city. 

It  is  reported  that  financiers  of  Tomah, 
Wis.,  are  making  arrangements  for  the  ex- 
tension of  the  railroad  between  Wilton  and 
Ontario  to  that  city. 

The  Prairie  Farm  &  Soiitheastern  R.  R..  of 
Prairie  Farm,  Wis.,  lias  begun  construction 
work  near  Emerald  on  its  proposed  steam 
road  from  Prarie  Farm  to  that  place.  This 
railroad  is  being  built  bv  the  farmers  and 
business  men  directly  on  the  line. 

Canada. 

The  Hamilton,  Waterloo  &  Guelph  Ry.  Co. 
is  reported  to  have  secured  sufficient  finan- 
cial backing  in  London,  England,  to  assure  the 
construction  of  the  line.  John  Patterson, 
Hamilton,   Out.,   is   the   promoter. 

The  Canadian  Northern  Ry.  has  submitted 
plans  to  the  St.  Boniface,  Man.,  council  for 
the  proposed  subvi'ay  which  it  is  to  build  on 
Tache  St.  The  plans  provide  for  a  40-ft. 
subway  fo  be  built  entirely  at  the  expense  of 
the  railway. 

According  to  a  statement  of  C.  M.  Hays  the 
Grand  Trunk  Pacific  management  expects  to 
have  the  main  line  completed  into  Prince  Ru- 
pert in  li)12,or  1913  at  the  latest.  The  ra- 
pidity of  construction  hinges  upon  labor  con- 
ditions, which  this  year  have  been  very  un- 
favorable. On  the  main  line  and  prairie 
branches  construction  gangs  are  deficient  to 
the  number  of  ."ijOOO  men.  Two  exploratory 
parties  arc  now  engaged  making  a  reconnais- 
sance in  connection  with  the  proposed  branch 
from  the  main  line  to  Vancouver.  One  party 
is    working    south    from    a    point    near    Fort 


George.  This  would  indicate  that  its  starting 
point  may  be  farther  east  than  was  originally 
proposed.  The  other  party  is  working  north 
from  Lytton.  The  determination  of  the  route 
into  Vancouver,  whether  by  way  of  the  Lil- 
looet  country,  branching  off  from  the  Eraser 
above  Clinton,  or  by  way  of  Lytton,  has  been 
left  for  future  consideration.  Construction 
will  not  be  undertaken  until  the  main  line  is 
completed.  No  purchases  of  terminals  or 
waterfront-  in  Vancouver  or  vicinity  have 
been  or  are  contemplated  at  present.  False 
Creek  as  a  terminal  is  still  regarded  with 
favor  by  the  management. 

It  is  reported  that  construction  work  will 
be  started  soon  on  the  Alberta  &  Great  Water- 
ways Ry.,  which  is  surveyed  to  run  from  Ed- 
monton, Alberta,  to  Fort  McMurray.  W.  R. 
Clarke  and  J.  A.  L.  Waddell,  both  of  Kansas 
City,  Mo.,  are  president  and  chief  engineer 
respectively  of  the  road. 

The  Kettle  Valley  Lines  (Spokane  &  Brit- 
ish Columbia  Ry.),  E.  M.  Holland,  General 
Manager,  Republic,  Wash.,  is  reported  to  have 
awarded  a  contract  for  an  extension  from 
Rock  Creek  to  Bull  Creek,  on  the  west  fork 
of  Kettle  River,  a  distance  of  35  miles,  con- 
struction work  to  be  started  early  next  month. 
The  building  of  a  2.5-mile  section  of  the  same 
road  from  Merritt  south  through  Nicola  Val- 
ley is  in  progress.  The  company  ha^  author- 
ity to  extend  its  line  from  a  point  south  of 
Merritt  across  the  Hope  Mountains  to  Ruby 
Creek,  below  Hope.  At  Ruby  Creek,  after 
bridging  the  Eraser,  connection  will  be  estab- 
lished with  the  Canadian  Pacific  railway,  with 
whose  tracks  it  already  connects  at  Midway 
and   Merritt. 

The  Grand  Trunk  Ry.  is  making  prepara- 
tions for  the  improvement  of  its  roadbed  in 
western  Ontario  by  laying  OO-lb.  rails  in  place 
of  the  80-lb.  steel  now  in  use.  The  section 
between  Chatham  and  Windsor  will  be  the 
first  to  be  reconstructed. 

Officials  of  the  Canadian  Pacific  Ry.  at 
Winnipeg,  have  announced  that  tlie  double 
track  between  Winnipeg  and  Portage  la'  Prai- 
rie will  be  in  operation  by  Sept.  15.  Double 
tracking  will  be  continued  to  Brandon,  grad- 
ing being  under  way,  and  steel  may  be  laid 
this  year  if  conditions  are  favorable. 

Instead  of  double  tracking  its  line  from 
Smith's  Falls  to  Peterboro  as  originally  plan- 
ned, the  Canadian  Pacific  Ry.  is  now  said  to 
he  planning  in  the  near  future  to  build  an 
entirely  new  road  west  from  Smith's  Falls  to 
Toronto  through  a  country  a  part  of  which 
at  least  is  not  at  present  served  by  a  line  of 
railway.  A  survey  party  has  been  looking 
over  the  country  between  Smith's  Falls  and 
Belleville,  and  everything  is  said  to  have  been 


practically  arranged  for  tlie  building  of  a  line 
between  these  two  points  and  from  Belleville 
to  Toronto.  The  survey  is  already  made  from 
Belleville  to  Toronto.  The  new  line  will  run 
north  of  the  Rideau  Lakes,  the  present  line 
being  in  all  probability  used  to  either  Perth 
or  Bathurst,  and  the  new  line  would  be  run 
from  either  of  those  points. 

The  Canadian  Northern  Ry.  is  reported  to 
have  completed  arrangements  with  the  Coun- 
cil of  the  city  of  St.  Boniface,  Man.,  for  ex- 
tensive improvements  there  within  the  next 
two  years,  including  a  large  roundhouse, 
storehouses,  coal  warehouses,  freight  sheds, 
the  LInion  Depot  to  be  shared  with  the  G.  T. 
P.,  and  a  new  traffic  bridge  to  be  built  across 
the  Red  River  from  Winnipeg.  The  total  im- 
provements will  cost  over  $1,000,000,  and  the 
company  has  signed  a  bond  guaranteeing  the 
completion  of  the  work  within  two  years. 

A  jury  at  Weyburn,  Sask.,  which  has  been 
investigating  the  death  of  D.  M.  McLean,  the 
sub-contractor  on  the  G.  T.  P.  near  Cordeax, 
about  18  miles  from  Weyburn,  has  returned  a 
verdict  that  he  came  to  his  death  by  the  acci- 
dental discharge  of  a  gun.  The  position  in 
which  the  body  lay  when  found,  tlie  direction 
the  shot  took  through  the  body,  and  other 
minor  details,  led  to  the  decision  that  it  was 
purely  accidental,  and  not  suicide,  as  was  re- 
ported. The  body  has  been  buried  in  the 
Weyburn  cemetery,  and  a  brother  has  taken 
over  the  sub-contract  and  is  proceeding  with 
the  work. 

Mexico. 

Bids  will  be  received  until  Sept.  10  by  H. 
M.  Taylor.  Director  of  Construction  of  the 
Ferrocarriles  Nacionales  de  Mexico,  Buena- 
vista  Station,  City  of  Mexico,  covering  fur- 
nishing of  material  and  construction  complete 
of  station  building  at  the  City  of  Colima. 
State  of  Colima.  A  certified  check  payable 
to  the  Ferrocarriles  Nacionales  de  Mexico  for 
$4,000  must  be  attached  to  the  bids. 

The  Mexican  Northwestern  Ry.,  B.  H.  Bry- 
ant. Chief  Engineer,  Casas  Grandes,  Chihua- 
hua. Mexico,  has  begun  work  on  a  spur  from 
the  main  line  of  the  El  Paso  Pearson  line,  to 
the  mines  of  the  Candelaria  Co.,  from  the 
station  at  San  Pedro.  Work  is  also  to  be 
started  soon  on  a  20-kilometer  branch  from 
San  Antonio  to  Cusihiariachua. 

Bids  will  be  opened  Sept.  2  at  the  oftice  of 
H.  M.  Taylor,  Director  of  Construction, 
Buena  Vista  Station,  City  of  Mexico,  for 
clearing,  grading  and  masonry  covering  pro- 
posed branch  line  for  the  Interoceanic  Ry. 
Co.  between  Oaxaca  and  TIacolula,  state  of 
Oaxaca,  a  distance  of  33  kilometers.  Bidders 
will  be  required  to  accompany  bid  with  a  cer- 
tified check  for  $10,000,  payable  to  the  Inter- 
oceanic Ry.    Co.   of   Mexico. 
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Arkansas. 

O.  O.  McDonald,  Cloverdale,  Ind.,  who  has 
the  contract  for  ditch  work  in  the  Vellow 
Banks  Drainage  District,  has  received  several 
cars  of  machinery  to  be  used  on  the  work. 
Two  boats  will  be  used  on  the  job.  One  of 
the  boats  will  be  launched  at  Elaine  and  the 
other  at  Wabash.  The  former  boat  will  work 
up  to  Johnson's  Canal  and  then  fioat  down 
and  finish  the  Yellow  Banks  ditch,  a  distance 
of  21  miles.  The  latter  will  begin  work  at 
Waliash,  at  the  head  of  Cypress  ditch,  and 
work  down  to  the  river,  a  distance  of  15 
miles.  The  contractor  has  18  months  in 
which  to  complete  the  work,  which  will  cost 
about  $(i5.00(l.  These  two  ditches,  when  com- 
pleted, will  drain  and  levee  aliout  05,000  acres 
of  farming  land.  The  average  depth  of  the 
ditches  vvill  be  about  10  feet,  with  a  1-to-l 
slope.  The  width  at  the  bottom  of  the  ditches 
will  be  from  10  feet  at  the  source  to  111  at 
the    mouth. 

California. 

The  Sacramento  \'allr\    C'ol.mx-  Ci    has  iilcd 


papers  at  Red  Bluff  appropriating  5,000  ins. 
of  water  in  the  Sacramento  River  at  the  point 
where  Hoodlum  Chut  and  Jackstaff  Bend  join. 
The  water  is  to  be  diverted  by  means  of 
pumps  on  the  west  bank  of  the  river  and  will 
l3e  used  in  irrigation  in  Tehama  and  Glenn 
Counties.  This  company  recently  purchased 
from  the  Herbert  Kraft  Co.  a  large  tract  of 
land  along  the  Sacramento  River  in  the  Capay 
Rancho,  in  Tehama  and  Glenn  Counties. 

Colorado. 

Plats  for  a  number  of  reservoir  sites  have 
been  filed  at  Greeley  by  Rollo  Wilson  of  Den- 
ver, President  of  the  North  Poudre  &  Weld 
County  Reservoir  &  Ditch  Co.  of  Denver. 
The  system  contemplates  the  building  of  14 
reservoirs  in  Weld  and  Larimer  Counties, 
costing  $2,000,000,  the  enlargement  of  the 
Harrigan  and  various  reservoirs  owned  by  the 
North  Poudre  Irrigation  Co.  of  Greeley.  If 
this  project  is  carried  out.  it  will  provide  irri- 
gation for  thousands  of  acres  adjoining  and 
north    and    east   of    Carr   in    Weld    County,   as 


well  as  a  large  acrea.ge  in  eastern  Larimer 
County. 

The  directors  of  the  Lower  Latham  reser- 
voir are  planning  to  extend  the  present  dam  3 
ft.,  and  built  a  concrete  wave  wall  (i  ft.  high. 
The  Lower  Latham  reservoir  is  a  flood  water 
proposition  east  of  Evans  and  supplies  a  large 
acreage  in  the  vicinity  of  Kersey  and  east- 
ward. 

The  Riter-Conley  Co.,  Pittsburg,  Pa.,  on 
Aug.  26  was  awarded  a  contract  by  the  U.  S. 
Reclamation  Service  for  furnishing  the  fol- 
lowing pipe  for  the  L'ncompahgre  Project. 
Colo. :  3,808  feet  riveted  ingot  iron  pipe,  20 
in.  inside  diaineter,  at  $4,01  per  foot;  1,410 
feet  rivited  steel  pipe.  3(>  in.  inside  diameter, 
at   $5.48   per    foot. 

Indiana. 

A  petition  has  been  filed  in  tlie  Circuit 
Court  at  Washington,  Ind.,  for  the  dredging 
of  ,35  miles  of  Prairie  Creek  and  its  tribu- 
taries in  the  northern  part  of  Daviess  County. 
The  estimated  cost  of  the  project  is  nearly 
$70,000.  and  it  will  probably  be  done. 
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Kansas. 

W.  B.  Hazen,  C.  E.,  St.  Joseph,  Mo.,  has 
made  a  report  to  the  Commercial  Club  of 
Frankfort,  Kan.,  regardin.c;  the  construction 
of  a  levee  at  that  place.  The  work  will  in- 
clude building  %  mile  of  levee  running  about 
250  cu.  yds.  per  station ;  four  storm  sewers 
50  ft.  in  length  each,  with  back  pressure  valves 
on  each ;  removal  of  an  old  dam,  and  clearing 
the  Black  Vermillion  River  of  debris.  The 
estimate  cost  is  $4,350.  It  is  proposed  to  try 
to  raise  the  funds  by  subscription. 

The  Kaw  Valley  Drainage  Board  of  Kan- 
sas City,  has  awarded  contracts  to  G,  A. 
Butcher  and  Joyce  Bros.  Contracting  Co.  for 
building  a  dike  to  extend  along  the  north  side 
of  the  river  from  Matoon  Creek,  west  of 
Kansas  City,  Kan.,  to  the  5th  St.  bridge.  The 
dike  will  be  four  miles  lon.g,  and  will  range 
from  17  to  20  ft.  in  height.  It  will  be  con- 
structed of  earth,  and  will  later  be  faced  with 
revetments  of  stone  or  concrete.  The  dike, 
exclusive  of  the  revetments,  will  cost  $20,000. 
As  soon  as  the  contractors  finish  their  work 
of  throwing  up  the  earthen  embankments,  the 
board  will  let  the  contracts  for  covering  the 
surface  of  the  dikes  facing  the  river  with 
concrete.  A  movement  now  is  on  foot  to  sell 
the  entire  $1,250,000  issue  of  bonds  voted  to 
improve  the  river.  As  soon  as  the  bonds  are 
sold  the  board  will  be  in  a  position  to  push 
the  work  of  widening  and  deepening  the  chan- 
nel, and  will  not  be  handicapped  as  it  has 
been  by  the  lack  of   funds. 

Louisiana. 

The  Police  Jury  of  the  Parish  of  East 
Baton  Rouge,  Baton  Rouge,  La.,  has  been 
petitioned  to  take  steps  for  a  proposed  bond 
issue  of  $375,000  to  be  raised  by  a  2V2  mill 
tax  for  40  years,  to  be  devoted  to  good  roads 
and  drainage  and  to  a  court  house  and  acces- 
sories in  the  parish  seat. 

Mississippi. 

The  Judicial  Court  at  Winona,  Miss.,  has 
awarded  a  contract  to  build  levee  in  Poplar 
Creek  Swamp,  on  Bill  Biggers'  road,  across 
pond,  to  H.  M.  Biggers  at  171^  cts.  per  cu. 
yd.  The  contract  to  build  a  levee  in  Poplar 
Creek  Swamp,  Slough  bridge,  was  let  to  H. 
M.  Biggers  at  14%  cts.  per  cu.  vd. 

About  September  20,  Capt.  Clarke  S.  Smith, 
m  charge  of  Third  District  Mississippi  River 
Impro,vement,  will  let  contract  for  the  con- 
struction of  approximately  200,000  cubic 
yards  of  levee  enlargement  work  in  Lower 
Yazoo  Levee  District.  The  work  will  begin 
at  station  1717  and  extend  to  station  1900 
and  will  be  all  riverside  work,  while  stand- 
ard LInited  States  Government  specifications 
will  appl.v.  This  levee  begins  a  short  dis- 
tance below  the  work  being  done  at  present 
on  the  Riverton  Loop  by  the  construction 
firm  of  Lawrence  Brothers  and  traverses 
some  extremely  heavy  Mississippi  swamp 
lands.  The  exact  date  of  the  letting  to  be 
announced    later. 

New  York. 

Bids  were  opened  Aug.  23  by  the  State  Su- 
perintendent of  Public  Works  at  Albany  for 
Barge  Canal  Contracts  Nos.  07  and  79.  Con- 
tract 67  provides  for  the  reconstruction  of 
the  locks  at  Lockport,  and  Contract  No.  79 
for  the  construction  of  a  bridge  over  the  Os- 
wego Canal  at  Bridge  St.,  Oswego.  Five  bids 
were  received  for  Contract  No.  67,  the  lowest 
bidder  being  Larkin  &  Sangster,  of  St.  Cath- 
erines, Ont.,  whose  bid  waS'  $1,149,401  as 
against  the  engineer's  estimate  of  $1,290,880. 
The  other  bidders  were:  Smith,  McCormick 
Co..  Easton.  Pa. :  S.  Pearson  &  Son,  Inc., 
New  York  :  MacArthur  Bros.  Co..  New  York, 
and  Buffalo  Dredging  Co.,  Buifalo.  Larkin  & 
Sangster,  the  low  bidders,  have  been  engaged 
on  the  Canadian  canals  and  locks  for  the  past 
12  or  14  years.  There  were  five  bidders  also 
for  Contract  No.  79.  the  lowest  being  Lupfer 
&  Remick,  of  Buffalo,  whose  bid  was  $37,480 
as  against  the  engineer's  estimate  of  $39,735. 
The  other  bidders  were:  M.  Fitzgerald.  Hoo- 
sick  Falls:  E.  J.  Doyle  &  G>.,  .\lbany:  United 
Construction  Co.,  Albanv,  and  the  G.  &  W. 
Mfg.  Co.,  New  York.     The  work  embraced  in 


Contract  No.  27A,  being  that  portion  of  tlie 
contract  work  at  Fort  Edward  originally  em- 
braced in  Contract  No.  27,  left  unfinished,  was 
advertised,  but  no  bids  for  the  work  were  re- 
ceived on  Aug.  23. 

Ohio. 

The  Foohey  Dredging  Co.,  Fort  Wayne. 
Ind.,  has  been  awarded  the  contract  at  $65,500 
for  the  dredge  work  for  the  widening,  deep- 
ening and  straightening  Little  Scioto  River. 
Bids  were  opened  at  Marion,  O.,  by  Ed.  S. 
.\ult.  County  Surveyor.  Other  bidders  on  the 
work  were :  W.  A.  D'Arcy,  Dayton ;  Ed. 
Rodettc,  Toledo;  R.  H.  and  G.  A.  McWil- 
liams,  Chicago;  Gilmore  Brothers,  Toledo; 
Walcott  Dredging  Co..  Walcott,  Ind.;  H.  N. 
Oberlander,  Bucyrus ;  E.  C.  and  A.  J.  Brady, 
Marion ;  Yoder  &  Swartz,  Nappanee,  Ind. ;  J. 
L.  Taylor,  Monticello,  Ind.;  E.  D.  Barr,  Pot- 
terville.  Mich.,  and  C.  H.  Sternberg  &  Co., 
Chicago.  The  sale  of  the  team  work  on  the 
improvement  will  be  made  witliin  a  few- 
weeks. 

Memphis,  Tenn.,  and  Vicinity. 

(Regul.\r   Correspondence.) 

J.  W.  Williams  has  taken  contract  from 
Jimmy  Omberg  for  the  excavation  of  the 
Corlinia  subway,  which  is  a  part  of  Jimmy's 
Union  Station  contract.  Jimmy  is  wearing  a 
happy  smile  these  days,  when  his  large  con- 
tract is  making  such  fine  headway. 

Brinkley  Snowden  is  now  putting  down  his 
first  batch  of  Bithulitic  pavement  on  his  new 
Bayard  subdivision.  When  Brinkley  gets  all 
his  streets  finished  and  his  terraces  complete, 
he  will  have  one  of  the  finest  pieces  of  resi- 
dental  property  in  the  South.  Charlie  Low- 
rance  did  the  grading  on  the  property  and 
did  it  to  a   Queen's  taste,  too. 

Russell  Martin  states  he  will  have  some- 
thing good  to  offer  Memphis  street  contrac- 
tors within  the  near  future.  All  ears  are 
pricked  when  Russell  speaks,  for  he  seldom 
fails  to  make  good  his  advance  bulletins.  Rus- 
sell Martin  had  perhaps  built  more  subdivi- 
sions than  any  man  in  the  South  and  from  all 
indications  he  will  be  building  them  for  many 
days  to  cgme. 

"Spike"  Hennessey,  formerlv  of  this  city, 
and  now  in  charge  of  the  Metropolitan  Con- 
struction Co.  operations  at  Fort  Worth, 
Texas,  wrote  to  an  old  friend  the  other  day 
and  gave  glowing  reports  of  the  good  work 
being  done  at  Fort  Worth.  It  will  be  re- 
membered that  "Spike"  was  one  of  the  bright- 
est young  men  in  the  operating  department  of 
the  Illinois  Central  R.R.  in  this  city.  "Spike" 
states  that  the  only  regret  he  has  is  not  being 
able  to  take  all  his  old  railroad  friends  to 
Fort  Worth.  He  doubly  regrets  not  having 
jobs  to  give  them  all.  "Spike"  promised  to 
return  for  a  short  visit  in  the  latter  part  of 
September. 

W.  D.  Miller  moved  his  outfit  to  Pickncy, 
Ark.,  last  week,  where  he  has  taken  a  con- 
tract from  the  St.  Francis  Levee  Board  for 
about  25,000  cu  yards.  "Dune"  has  always 
liked  good  work  and  can  tell  it  the  minute 
he  casts  his  eyes  over  a  contract. 

Bob  Leonard  has  largely  increased  his 
forces  on  the  St.  Francis  Levee  in  Arkansas 
and  expects  to  complete  his  job  early  in  Sep- 
tember. Bob  seldom  fails  to  make  good  a 
statement  of  this  sort. 

Hemingway  &  Adams  have  sublet  some 
\york  from  George  Lacy  in  the  White  River 
levee    district. 

G.  C.  Price  has  rented  a  number  of  his 
biggest  mules  to  H.  P.  Streicher  for  use  on 
some  of  the  latter's  city  work.  The  balance 
of  Price's  teams  will  be  rented  by  Ed  Mani,- 
gan  for  the  same  sort  of  work. 

Last  Thursday  the  steel  hull  steamc-  Kate 
.'Vdams  had  aboard  one  of  the  large  outfits  be- 
longing to  Lowrance  Bros.,  which  was  bound 
for  Rosedale,  Miss.,  where  Charlie  Lowrance 
is  to  do  some  work  for  Roach  &  Stansell. 
The  big  mules  and  large  grading  machines 
loaded  the  boat  pretty  well  to  the  guards. 
Charlie  states  he  will  ship  his  engines  by  rail. 

Jim  Cary  has  sublet  from  Bob  Cheshire 
about  200.000  yards  of  country  road  work, 
which  is  reported  to  be  begun  at  once,     ."^nd 


Jim  can  make  the  dirt  fly  when  he  gets  well 
started. 

H.  N.  Rogers  has  moved  his  outfit  on  a 
contract  for  the  St.  Francis  levee  board  near 
Pickney.  .'\rk.,  and  from  the  stories  told  about 
the  contract,  the  dirt  is  simply  jumping  into 
the  large  levee.  Harry  is  a  hustler,  all  right 
and  will  make  dirt  jump  if  any  one  can. 

Bob  Leonard  was  in  town  the  other  day 
and  says  he  is  doing  some  pretty  work  on  the 
large  protection  levee  which  he  is  building 
around  the  city  of  Helena,  Ark.  Bob  states 
that  when  he  has  completed  this  large  em- 
bankment, the  citizens  of  this  prosperous  little 
town  need  entertain  no  fears  from  future 
high  waters,  which  have  played  such  havoc 
in  the  northern  portions  of  the  city.  Bob  will 
be  verv  proud  of  his  reputation  of  having 
conquered  the  ravages  of  the  big  river.  Aside 
from  this.  Bob  has  built  the  city  a  very  nifty 
street  car  line,  which  is  a  great  boon  to  a 
booming  town   like  Helena. 

When  P.  McCadden  and  his  hustling  sub- 
Contractor  T.  S.  Shields  complete  the  levee 
which  they  are  working  on  below  Helena  and 
when  George  Lacy  will  have  finished  the  con- 
necting link  which  he  is  putting  up  near  Daw- 
son, Ark,,  all  that  fertile  land  contingent 
to  the  city  will  be  amply  protected  from  fu- 
ture floods  and  those  living  behind  can  draw 
a  sigh  of  relief. 

.\  prominent  official  of  the  N.  C.  R.  R. 
states  that  the  sub-ways  in  Memphis  will  be 
begun  within  30  days.  This  will  be  greatly 
due  to  City  Engineer  Weatherford.  who  has 
left  nothing  undone  to  make  the  railroads 
fulfill  the  contract  which  they  have  entered 
into  with   the  city  of   Memphis. 

Local  contractors  have  been  having  a  great 
deal  of  trouble  in  getting  experienced  engi- 
neers for  their  traction  engines  and  concrete 
mixers  and  it  is  reported  that  a  committee 
of  contractors  will  be  organized  this  week  to 
wait  on  Mayor  Crump  and  have  him  change 
a  city  ordinance  which  requires  contractors 
to  use  union  labor  on  their  engines  and  mix- 
ers. It  seems  that  the  Unions  here  at  Mem- 
phis were  not  able  to  supply  skilled,  engineers 
and  when  the  contractors  attempted  to  work 
non-union  men  who  were  competent  the  Un- 
ion leaders  had  the  laws  enforced  and  as  a 
result  the  contractors  underwent  a  serious 
hardship.  One  prominent  contractor  is  re- 
ported to  have  paid  two  union  engineers  to 
sitin  the  shade  at  $4.00  per  day  while  a  non- 
union man  ran  his  engine.  However,  the  Un- 
ions promise'  to  import  some  skilled  engineers 
and  the  contractors  look  forward  to  a  brighter 
situation.  ., 

There  will  be  a  big  opening  for  "muckers" 
and  drain-ditch  men  in  this  territory  within 
the  next  60  days  when  the  large  government 
contracts  let  on  the  8th,  are  begun.  At  pres- 
ent this  class  of  labor  is  very  scarce,  and 
those  that  are  in  the  city  are  holding  out  for 
unusually  large  salaries.  However,  when  the 
"hobo"  begins  to  come  South  with  the  Teal 
and  Mallard,  the  situation  will  take  on  a  bet- 
ter front  and  all  the  ditchers  necessary  can 
be  secured. 

L.  C.  Dulaney,  who  is  working  near  Green- 
ville, Miss.,  reports  his  contract  getting  along 
as  well  as  could  be  expected,  and  this  means 
much,  for  L.  C.  only  expects  big  things.  L. 
C.  is  at  present  very  much  interested  in  the 
senatorial  race  which  is  on  in  Mississippi,  but 
not  too  much  so  as  to  cause  him  to  lose  in- 
terest in  his  large  levee  and  railroad  con- 
tracts. 

J.  W.  Coburn  has  just  completed  a  large 
culvert  job  at  the  corner  of  South  Third  and 
Webster  streets.  The  work  is  pronounced 
to  be  an  exceptionally  fine  piece  of  concrete- 
in, g. 

Lewis  Kavanaugh.  one  of  the  best  known 
contractors  in  this  section  has  journeyed  all 
through  Canada  and  the  Western  coast  cities 
in  order  that  he  might  get  a  good  idea  of 
what  will  be  doing  in  construction  circles  next 
spring.  .And  Lewis  is  bubbling  over  with 
good  tidings.  He  savs  the  Canadian  railroads 
will  spend  large  sums  next  season,  while  all 
indications  point  to  the  fact  that  our  Western 
roads  will  do  the  same.  Then  too  Lewis  had 
an   eye   to   street   paving,    for    son,   don't  you 
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know  that  Lewis  is  Vice-President  of  the 
Metropolitan  Construction  Co.,  which  com- 
pany is  simply  eating  up  Southern  street  work. 
Lewis  says  the  South  is  big  enough  for  him, 
but  that  the  Western  partners  of  his  must 
be  kept   in  work  too. 

Sam  Walker  is  going  right  along  with  his 
local  sewer  contracts  and  expects  to  have 
them  all  finished  by  the  first  of  the  year. 

J.  H.  Weatherford,  City  Engineer  of  Mem- 
phis, was  in  Chicago  Saturday  last  to  attend  a 
meeting  of  the  society  of  Municipal  Engineers 
of  which  he  is  Vice-President.  While  Heis- 
kell  was  away,  his  job  was  held  down  by  As- 
sistant  Engineer  Pashby. 

Big  Bill  McTighe,  in  charge  of  the  sewer 
construction  department  of  the  city,  states 
that  he  has  all  his  work  pretty  much  in  hand 
and  that  the  various  contractors  are  digging 
some.  Like  to  know  who  wouldn't  dig  when 
Bill  was  over  him? 

.'Ml  tlie  gravel  contractors  are  complaining 
of  the  lack  of  gravel.  They  say  they  cannot 
get  nearly  enough  gravel  from  the  pits  even 
though  they  are  willing  to  pay  any  price. 
This  fact,  some  say,  is  largely  due  to  the  car 
shortage   which  exists  on  the  N.   C.  &  St.   L. 


railroad.  That  road  hauling  into  Memphis 
the  majority  of  the  gravel  being  used  for 
city   work. 

W.  E.  McGhee  has  secured  contract  from 
the  City  of  Memphis  for  resurfacing  a  num- 
ber of  brick  streets  with  asphalt  and  to 
date  Billy  has  made  some  great  progress.  It 
makes  a  very  pretty  street,  too. 

Don  McRea,  the  popular  city  engineer  of 
Little  Rock,  Ark.,  was  in  town  last  week  for 
a  day  renewing  old  acquaintances.  Don  says 
he  likes  municipal  work  very  well  and  it  has 
quite  a  fascination  for  him.  While  Don  was 
with  the  Rock  Island  he  was  considered  one 
of  the  shining  lights  in  the  engineering  corps. 

Texas. 

The  Commissioners'  Court  at  Brownsville 
has  established  Cameron  County  Drainage  Dis- 
trict No.  1  and  an  issue  of  drainage  bonds  has 
been  provided  for.  The  amount  to  be  covered 
by  these  bonds  is  $-304,600.  They  will  yield  5  per 
cent  interest  and  will  run  five  to  thirty  years. 
The  ma.ximum  tax  was  assessed  to  take  care 
of  these  bonds,  15  cents  on  the  $100,  and  a 
sinking    fund    of   2   per   cent   provided.      The 


estimated  area  to  be  drained  by  this  improve- 
ment is  81,000  acres,  assessed  in  1901)  at 
$875,618, 

Utah. 

The  city  of  Salt  Lake  will  probably  take 
steps  soon  for  the  covering  of  the  South 
street  canal.  A.  F.  McGonagle  is  City  Engi- 
neer. 

The  Davis  &  Weber  Counties  Canal  Co. 
of  Ogden,  will  have  work  started  early  this 
month  on  the  lining  of  its  canal  with  cement. 
The  Gillis  Construction  Co.,  Salt  Lake  City, 
as  previously  noted,  has  the  contract  for  six 
miles  of  the  canal  and  Doil  &  Co.,  Ogden, 
has  two  miles.  James  G.  Wood,  Clearfield, 
L'tah,  will  superintend  the  work  for  the  com- 
pany., 

Washington. 

Advices  from  Pasco,  Wash.,  state  that  sur- 
veys are  under  way  in  that  vicinity  for  an 
irrigation  project  in  the  Columbia  valley, 
which  will  furnish  water  to  a  section  large 
enough  to  accommodate  6,000  new  home- 
steaders. The  water  will  be  taken  from  the 
Columbia  river  at  Priest  rapids  and  carried  on 
the  200- ft.  level. 


M  I  S  C  E  L  L  A  N E  OUS       CONSTRUCTIONS 


Alabama. 

•J«Bids  will  lie  received  until  1  p,  m.,  Sept. 
16,  by  Capt.  H.  B.  Ferguson,  Montgomery, 
Ala.,  for  dredging  at  entrance  to  Saint  An- 
drews Bay,  Fla. 

4*Bids  will  be  received  until  11  a.  m.,  Sept. 
23,  by  H.  Jervey,  Maj.  U.  S.  Engineers,  Mo- 
bile, .\la.  for  dredging  in  harbor  at  Mobile 
Ala 

Connecticut. 

^•Bids  will  be  received  until  Sept.  23,  by 
V.  S.  Engineer,  New  London,  Conn.,  for  the 
furnishing   of   insulated   cable, 

^Bids  will  be  received  until  noon.  Sept,  8, 
by  New  Haven  Water  Co.,  100  Crown  St., 
New  Haven,  Conn.,  for  the  construction  of 
an  earth  dam  with  concrete  core  wall  and 
spillway,  containing  about  3,500  cu.  yds,  of 
rolled  earth  embankment  and  about  900  cu. 
yds.  of  concrete;  a  5x5%-ft.  concrete  conduit 
about  1,500  ft.  in  length;  a  5x5%-ft.  rein- 
forced concrete  inverted  siphon  about  1,000  ft. 
in  length ;  and  about  1,700  lin.  ft.  of  6-ft.  rock 
tunnel   lining.     A.   B.   Hill   is   Engineer. 

District  of  Columbia. 

^Bids  will  be  received  until  noon,  Sept. 
22,  by  Lieut,  Col.  W.  C.  Langfitt,  U.  S.  En- 
gineer, 920  17  St.,  N.  W.,  Washington,  D.  C, 
for  dredging  Lower  Cedar  Point,  Md.,  and 
in  Upper  Machodoc  and  Dymers  Creek,  Va. 

•{•Bids  will  be  received  until  noon,  Sept.  8 
by  William  Crozicr,  Chief  of  Ordnance, 
Wasliin.gton,  D.  C,  for  furnishing  armor  for 
two   I  1-in.  gun  turrets,  model  1909. 

•J»Bids  will  be  received  until  noon,  Sept. 
30,  by  William  Crozicr,  Chief  of  Ordnance, 
Washington,  D.  C,  for  furnishing  two  14- 
in.  gun  turrets,  model  1909. 

•|"liids  will  be  received  by  William  Crozier, 
Chief  of  Ordnance,  U.  S.  Army,  Washington, 
D.  C,  until  noon  Sept.  5,  for  furnishing  elec- 
trical apparatus  for  two  14-iii.  gun  turrets, 
model  1909. 

•{•Bids  will  be  received  until  Sept.  2,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Offi- 
cer, Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  one  sluice  gate,  24- 
in.  and  2  check  valves. 

District  of  Columbia. 

The  War  Department  at  Washinytun,  1).  C, 
has  awarded  a  contract  to  the  Bethlehem  Steel 
Co.,  of  South  Bethlehem,  Pa.,  for  furnishing 
two  sets  of  steel  for.gin.gs  for  M-in.  gun, 
model  1910,  and  one  jacket  forging:  gun 
steel  $0.21  per  lb.,  and  nickel  steel  $0.30  per 
lb.     Bids  \vere  opened  Aug.   12. 

The  Richmond  Iron  Works  Corporation  of 
Richmond,  Va.,  has  been  awarded  a  contract 


by  the  War  Department,  Washington,  D.  C, 
for  furnishing  600,  more  or  less,  10-in.  shell, 
cast  iron,  model  of  1907,  for  $24.35  each.  Bids 
were  opened  Aug.  12. 

The  Bethlehem  Steel  Co.,  of  South  Bethle- 
hem, Pa.,  has  been  awarded  a  contract  by  the 
War  Department,  Washington,  D.  C,  for  fur- 
nishing two  sets  of  steel  forgings,  6-in.  guns, 
model  of  1908,  at  $0.21  per  lb.  for  gun  steel, 
and  $1.75  per  lb.  for  nickel  steel.  Bids  were 
opened  Aug.   12. 

Georgia. 

^Bids  will  be  received  until  noon,  Oct.  1, 
by  Col.  D.  C.  Kingman,  U,  S.  Engineer,  Sa- 
vannah, Ga..  for  the  dredging  in  harbor  at 
Savannah,   Ga. 

Idaho. 

Advices  from  Wallace  state  that  a  large 
force  is  to  begin  at  once  the  driving  of  a 
4,000-ft.  tunnel  on  the  National  Mining  Co.'s 
property  near  Mullan.  The  work  will  be  by 
day  labor. 

Illinois. 

4«Bids  will  be  received  until  noon,  Sept.  7, 
by  the  South  Park  Commissioners  at  their 
office,  57th  St.  and  Cottage  Grove  Ave.,  Chi- 
cago, III,  for  furnishing  and  delivering  ap- 
proximately 4,200  cu.  yds.  of  black  earth  upon 
Grand  Blvd.,  between  39th  and  43d  Sts.  J. 
H.  Burdett  is  Secretary  of  the  Commission. 

The  D.  Trunck  &  Dowling  Co.  has  been 
awarded  a  contract  to  build  a  dam  across  Yel- 
low Creek  in  Krape  Park,  at  Freeport.  111. 
The  dam  is  to  be  118  ft.  long  and  9  ft.  high, 
and  it  will  be  constructed  below  the  old  one. 
It  is  •  understood  that  Mr.  Krape  intends 
to  put  in  a  li.ghting  system,  and  the  dam  is 
being  built  with  the  purpose  in  view  of  mak- 
ing the  park  an  amusement  center  at  a  future 
date. 

Indiana. 

^Bids  will  be  received  until  5  p.  m.,  Sept. 
12,  by  Board  of  Trustees,  Indiana  State 
School  for  the  Deaf,  Indianapolis,  Ind.,  for 
furnishing  boys'  uniforms  for  the  scholastic 
year  1910-1911.  Richard  Johnson  is  Super- 
intendent. 

Board  of  Trustees,  Indiana  State  School  for 
the  Deaf,  Indianapolis,  Ind.,  will  receive  bids 
until  5  p.  m.,  Sept.  12,  for  furnishing  and  de- 
livering coal  to  the  school  for  the  year  ending 
in  Sept.  1,  1911.  R.  O.  Johnson,  Indianapolis, 
Ind.,   is   Superintendent. 

Ralph  Beaton,  receiver  for  the  White 
River  Light  ■&  Power  Co.,  of  Noblesville,  Ind., 
has  been  granted  permission  to  issue  re- 
ceiver's certificates  to  the  amount  of  $100,000 
for  the  completion  of  the  hydraulic  dam  near 


Noblesville.  It  is  expected  that  the  dam 
can  be  finished  and  in  operation  within  90 
days. 

Iowa. 
The  Park  Dam  Co.  has  been  organized  at 
Eldora  by  Lundy  &  Wood,  local  attorneys, 
and  A.  J.  Latimer,  an  electrical  engineer  of 
Mason  City,  and  the  company  will  at  once  ask 
of  the  voters  of  Eldora  a  franchise  of  the 
streets  and  alleys  of  the  city,  in  return  for 
which  they  will'  build  a  $10,000  dam  on  the 
Iowa    river    near    there. 

Kansas. 

The  officials'  of  Kansas  University  at  Law- 
rence, Kan.,  are  planning  to  construct  a  pond 
on  Mt.  Oread  on  the  campus  grounds.  The 
pond  will  cover  about  two  acres  and  will  re- 
quire the  construction  of  a  fair  sized  dam. 
The  general  work  will  be  under  the  super- 
vision of  Professor  Hoad  of  the  University. 

Maine. 

•J«Bids  will  be  received  until  noon,  Sept.  19, 
by  Lieut.  Col.  George  A.  Zinn,  U.  S.  Engineer, 
539  Congress  St.,  Portland,  Me.,  for  the  con- 
struction of  riprap  jetties  in  Saco  River,  Me. 

The  following  bids  were  received  Aug.  22, 
at  Portland,  Me.,  by  Lt,  Col.  Geo.  A.  Zinn, 
Corps  of  Engineers,  U,  S.  A.,  for  dredging  in 
Stockton  Harbor,  Me.,  (1)  standing  for  price 
per  cu.  yd.,  and  (2)  for  price  per  cu.  yd.  for 
boulders :  John  H.  Gerrish,  Melrose,  Mass., 
(1)  10.6  cts.,  (2)  $3.00;  J.  P.  O'Riorden, 
Charlestown,  Mass.,  (1)  13.45  cts.,  (2)  $20.00; 
Charles  M.  Cole,  Fall  River,  Mass.,  (1)  18 
cts.,  (2)  $10.00;  Bav  State  Dredging  Co., 
Boston,  Mass.,  (1)  14.2  cts.,  (2)  $7.50;  J.  S. 
Packard  Dredging  Co.,  Providence,  R.  I..  (1) 
8.34  cts,  (2)  $9.00;  P.  H.  Doyen  Co.,  Portland, 
Me.,  (1)  9.7  cts,,  (2)  $6.00. 
Maryland. 

^Bids  will  be  received  until  1  p.  m.,  Sept. 
20,  by  Col.  T.  L,  Casey,  U.  S.  Engineer,  309 
Custom  House,  Baltimore,  Md.,  for  dredging 
in  Southwest  Baltimore  Harbor  and  Curtis 
Bay  Channel,  Md. 

Massachusetts. 

The  following  bids  were  received  .\ug.  22, 
at  the  U.  S,  Engineer's  office,  Boston,  Mass., 
for  removing  wreck  of  barge  "Harboson 
Hickman,"  in  Plymouth  Harbor,  Mass. :  The 
T  A  Scott  Co.,  Inc.,  292  Pequot  Ave.,  New 
London,  Conn.,  $650;  Lewis  W.  Blix,  363  W. 
47th  St.,  Brooklyn,  N.  Y.,  $678;  Betts  Bros. 
&  Co.,  16  New  St.,  East  Boston,  Mass.,  $793 ; 
Frederick  Wallace  Submarine  Diving  & 
Wrecking  Co.,  43  Tremont  St.,  Boston.  Mass., 
$980;   Alfred    S.    Sorensen,   36   Atlantic    .\ve., 
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Boston,  Mass..  $9.10:  Thomas  Fitzgibbon  40 
Abbott  St.,  Beverly,  Mass..  $1.17-2;  Johnston 
&•  Virden,  Lowes,  Del..  $1,295;  Merritt  & 
Chapman  Derrick  &  Wrecking  Co  17  Bat- 
tery Place,  N.  Y.,  $1,4-74;  Thames  Tow  Boat 
Co.,  New  London,  Conn.,  $1,600;  The  Break- 
water Co..  1222  Arcade  BIdg.,  Philadelphia, 
Pa.,  $2,740. 

Michigan. 

The  Leathern  &  Smith  Co.  of  Sturgeon 
Bay,  Wis.,  has  been  awarded  the  contract  by 
the  government  to  furnish  7200  tons  of  rip- 
rap stone  for  the  work  at  Ludington.  Each 
one  of  these  stones  must  weigh  not  less  than 
three  nor  more  than  five  tons  each.  It  will 
be  necessary  to  go  either  to  Kellev's  Island. 
Lake  Erie,  or  the  Chicago  drainage  canal  for 
the  stone.  The  contract  aggregates  about 
$18,000  and  work  will  be  commenced  as  soon 
as  possible. 

Minnesota. 

The  Northern  Dredge  &  Dock  Co.,  Duluth. 
Minn.,  has  been  awarded  the  contract  for 
dredging  the  channel  at  Portage  Entry  for 
the  U.  S.  Government,  the  contract  price  be- 
ing 20  cts.  per  cu.  yd.,  and  the  work  requir- 
mg  about  100,000  cu.  yds.  of  dredging 

The  St.  Paul  &  Western  CoaPCo.,  of  St. 
Paul,  Minn.,  is  reported  to  have  plans  under 
consideration  for  the  complete  overhauling 
of  its  coal  dock  on  Connors  Point  near  the 
Interstate  bridge  at  Duluth,  converting  the  ' 
present  structure  into  practically  a  new  dock, 
the  cost  of  improvements  to  be  in  the  neigh- 
borhood of  $500,000  or  more.  The  plans  are 
said  to  be  for  an  addition  to  the  dock  which 
is  now  1,800  feet  long  which  will  increase  the 
capacity  of  the  dock  several  thousands  of 
tons.  James  Patten.  Duluth,  Minn.,  is  local 
superintendent. 

Missouri. 

^•Bids  will  be  received  until  noon.  Sept 
lii.  by  Maj.  E,  H.  Schuiz,  U.  S.  Engineer, 
Kansas  City.  i\Io..  for  constructing  and  deliv- 
ermg  steel  hull  stern  wheel  tow  boats. 

New  Jersey. 

•J«Bids  will  be  received  until  noon,  Sept.  19, 
by  Frederick  H.  Smith,  Constructing  Quarter- 
rnaster.  Fort  Hancock.  N.  J.,  for  the  construc- 
tion of  a  corrugated  iron  oil  house. 

New  York. 

Arthur  H.  Vogel,  Milwaukee,  Wis.,  has 
been  awarded  a  $532,100  contract  for  the  ex- 
cavation of  the  channel  in  Niagara  river,  be- 
low the  sixth  lock,  near  Buffalo,  N.  Y..  for 
the  L'.  S.  government.  His  bid  was  as  follows: 
Dredging  material,  overlying  bedrock,  22  cts. 
a  yard ;  excavating  bedrock,  $2,05  per  yard, 
and  handling  material  with  derrick,  $1.50  per 
yard.  The  contract  for  the  proposed  channel 
through  Niagara  River  extending  from  the 
ship  canal  lock  at  the  foot  of  Strawberry 
Island  channel  to  the  deep  water  of  Niagara 
River  opposite  the  Bedell  House,  Buffalo.  The 
channel  will  be  23  ft.  deep  and  400  ft.  wide. 


Ohio. 

The  Construction  Department  of  The  Safe- 
ty Insulated  Wire  &  Cable  Co.,  New  York 
city,  has  been  awarded  a  contract  by  the  Mid- 
dletown  Gas  &  Electric  Light  Co.,  Middle- 
town,  Ohio,  for  laying  underground  electrical 
conduits  and  in  installing  cables  in  that  city 
for  approximately  $12,000.  Work  is  progress- 
mg  rapidly  and  the  company  expects  to  oper- 
ate, part   of  the   system   by   Sept.   1st. 

Resolutions  have  been  presented  to  the 
Council  Committee  on  Public  Improvements 
of  Toledo,  O.,  for  the  erection  of  two  con- 
crete docks  along  the  river  front,  one  at  the 
foot  of  Lagrange  St.  and  another  at  Riverside 
Park.  The  dock  at  the  foot  of  Lagrange  St. 
will  be  99  ft.  wide  and  will  cost  in  the  neigh- 
borhood of  $11,900.  The  one  proposed  for 
the  site  at  Riverside  park  will  be  much  small- 
er and  will  probably  cost  about  $2,230. 

4*Bids  will  be  received  until  2  p.  m.,  Sept. 
2(1  by  John  C.  Oaks,  Maj..  U.  S.  Engineer,  415 
Custom  House.  Cincinnati.  O..  for  construct- 
ing dam  No.  13,  in  the  Kentuckv  River  with 
abutment  and  protection  wall  'at  Thirteen 
Post  Office,  Ky. 

Pennsylvania. 

Bids  were  opened  Aug,  HI  at  the  U.  S.  En- 
gineer's office  at  Buffalo,  N.  Y.,  for  harbor 
improvements  at  Erie,  Pa.,  the  Great  Lakes 
Dredge  &  Dock  Co.  of  Chicago  being  awarded 
the  contract  at  24  cts.  a  cubic  yard  for  deep- 
ening the  inner  entrance  channel,  the  east  end 
of  the  basin  and  a  portion  of  the  west  end 
at  Erie.  The  contract  does  not  call  for  anv 
bedrock  excavation.  The  total  amount  of  the 
company's  t)id  is  $42,9f>0. 

The  Fore  River  Shipbuilding  Co..  Quincv, 
Mass.,  has  been  awarded  the  contract  at  $448,- 
400  for  constructing  the  suction  dredge  for 
the  U.  S.  Government,  bids  for  which  were 
opened  at  Philadelphia  on  Aug.  10.  The 
dredge  will  be  stationed  at  Southwest  Pass 
on  its  completion.  It  will  be  315  ft.  in  length 
with  50  ft.  beam,  and  will  draw  20  ft.  It 
will  be  somewhat  different  from  the  usual 
t.ype  built  by  the  government  in  that  the  suc- 
tion will  be  amidships  instead  of  the  pipeline 
being  fitted  at  either  side  as  in  the  major- 
ity of  the   dredges. 

Texas. 

•J-Bids  will  be  received  until  noon,  Sept  19, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer,  Gal- 
veston, Tex.,  for  the  dredging  of  the  Texas 
City  Channel,  Texas. 

Virginia. 

•I-Bids    will    be    received    until    noon,    Sept. 

21,  by  Lieut.  Col.  M.  M.  Patrick.  U.  S.  Engi- 
neer. Room  2  Custom  House,  Norfolk,  Va., 
for  dredging  in  harbor  at  Norfolk,  Va. 

•{•Bids    will    be    received    until    noon.    Sept 

22,  by  Lieut.  Col.  Mason  M.  Patrick.  U,  S. 
Engineer,  Norfolk,  Va,,  for  the  dredging  of 
the  south  branch  of  Elizabeth  River,  Va. 

Washington. 

•|«Bids  will  be  received  by  City  Clerk,  Aber- 
deen,  Wash.,  until  5  p.  m..   Sept.  28,   for  the 


improvement  of  the  Tide  Lands  in  Aberdeen, 
between  Broadway  and  Division  Sts  the 
Northern  Pacific  track  and  the  hill  as  pro- 
vided by  Ordinance  No.  940  creating  filling 
district  No.  1.  The  improvement  contem- 
plates the  clearing  of  250  acres  of  streets,  lots 
and  alleys,  and  the  filling  of  1,500,000  cu.  yds. 
of  earth,  and  constructing  about  4,000  ft.  of 
pipe  drains.  Separate  bids  will  be  received 
for  the  clearing,  filling  and  drains.  Plan- 
specifications  and  bidding  blanks  are  on  file 
in  the  office  of  Charles  W.  Ewart,  City  Engi- 
.  neer.  at  the  City  Hall,  Aberdeen.  Official  a  - 
vertisement  appeared  in  our  last  issue. 

The  City  of  Olympia,  Wash.,  has  awarded 
the  contract  for  making  the  Carlyon  fill  to 
the  Puget  Sound  Bridge  &  Drcdge'Co.,  Seat- 
tle. Wash.,  at  $90,020.  The  Carlvon  fill,  which 
is  the  first  of  a  series  of  proposed  fills  which 
will  carry  the  reclamation  of  the  tide  flats 
lying  between  the  citv  channel  and  the  gov- 
ernment channel  on  the  East  Side,  more  than 
a  mile  down  to  deep  water,  extends  from 
Third  St.  down  to  the  line  midwav  between 
C  and  D  Sts.,  and  compromises  19  blocks  and 
9  fractions  of  blocks.  The  material  for  this 
first  fill  will  be  taken  from  the  citv  channel, 
which  will  be  deepened  as  far  as 'the  work 
permits,  to  a  depth  of  25  feet,  the  same  as  in 
the  turning  basin  recently  deepened  in  mak- 
ing the  Water  St.  fill. 

Concrete  work  for  the  new  government 
dry  dock  at  the  Puget  Sound  navy  vard  was 
started  the  mi-ddle  of  this  month.  A  feature 
of  the  construction  of  this  dock  is  that  it 
has  not  been  necessary  to  drive  piling  in 
the  bottom  of  the  pit  to  afford  a  foundation 
for  the  concrete  and  stone  work.  A  total  of 
100,000  cu.  yds.  of  concrete  is  to  be  used 
m  the  bottom  of  the  dock,  and  the  thickness 
at  the  medial  line,  on  which  the  keels  of  the 
ships  will  re.st  will  be  17  ft.,  tapering  to  a 
thickness  of  12  feet  along  the  sides.  The  con- 
crete will  be  reinforced  with  slabs  of  granite, 
the  trimmings  from  the  granite  blocks  witli 
which  the  sides  of  the  dock  will  be  faced. 
Four  months'  time  will  be  required  to  com- 
plete the  concrete  work,  after  which  the  gran- 
ite sides  of  the  structure  will  be  built.  The 
concrete  is  being  mixed  with  a  2-yd.  capacity 
machine  and  is  hauled  and  dumped' bv  locomo"- 
tives  and  cars.  C.  J.  Erickson  is '  the  con- 
tractor. 

Canada. 

It  is  stated  at  the  Canadiain  Department  of 
Public  Works  at  Ottawa.  Ont.,  that  a  prelimi- 
nary report  of  the  survey  of  the  SaskatcTie- 
wan  River  between  Edmonton  to  Lake  Win- 
nipeg will  be  ready  for  parliament  this  ses- 
sion, but  that  it  will  take  another  session  in 
which  to  gather  the  complete  data  required. 
It  IS  not  proposed  to  make  the  Saskatchewan 
navigable  by  the  construction  of  a  long 
stretch  of  canal.  Locks  will  be  built  only 
where  there  are  heavv  falls  of  water  In 
stretches  the  depth  of  the  water  will  be  in- 
creased by  the  construction  of  wing  dams  and 
dredging. 


BRIDGES         AND         BUILDINGS 


Alabama. 

The  commissioners'  court  at  Talladega,  Ala., 
has  ordered  the  construction  of  a  new  bridge 
across  Peckerwood  Creek.  The  structure  will 
be  on  the  Mitchell's  Ferrv  Road  between 
Talladega  Springs  and  the  Coosa  River  in  the 
extreme  southwestern  part  uf  the  county. 

Work  has  been  started  taking  down  the 
old  Madison  avenue  bridge  over  the  Central 
of  Georgia  Railroad  tracks  in  Montgomery, 
Ala.  A  new  structure  of  reinforced  concrete 
will  be  constructed  in  its  place  and  $7,900  has 
already  been  deposited  with  tlie  city  treasurer 
for  the  immediate  erection  of  the  same. 

Arkansas. 

Advices   from   Fort    Smith,   Ark,    state   that 


the  city  hopes  to  have  all  litigation  disposed  of 
and  arrangements  completed  for  letting  the 
contract  for  the  bridge  across  the  .•\rkansas 
River  by  the  next  meeting  of  the  board  early 
in  September. 

Cahfornia. 

^•Board  of  Supervisors.  Oakland,  Cal.,  will 
receive  bids  until  Sept.  12  for  the  construction 
of  a  bridge  across  .Alameda  Creek,  near 
Brightside.  Niles  Canyon.  The  cost  of  the 
work  is  estimated  $10,700. 

Residents  in  the  vicinity  of  Newvillc.  Wil- 
lows. Cal..  are  circulating  a  petition  asking 
for  the  construction  by  the  Board  of  Super- 
visors  of   a   bridge    across    Dry    Creek.      It    is 

Items  marked  thus  ^  indicate  worK  now  open  for 


thought  work  will  be  started  soon   if  the  re- 
quest  is  granted. 

Colorado. 

Advices  from  Canon  City,  Colo.,  state  that 
bridges  and  culverts  recently  washed  out  by 
floods  in  Pueblo  Countv  will  necessitate  an 
expenditure  of  $35,000   for  their  replacement. 

Civic  bodies  of  Colorado  Springs,  Colo.,  be- 
lieving that  the  old  bridge  at  the  end  of  Cas- 
cade avenue,  near  Roswell,  is  no  longer  fit  for 
use,  have  signified  their  willingness  to  co-oper- 
ate with  the  county  commissioners  for  the 
construction  of  a  new  steel  and  concrete 
structure. 

Connecticut. 

The  Saybrook  &  Lyme  Bridge  Commission 
bids. 
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has  awarded  the  contract  for  the  construction 
of  the  highway  bridge  over  the  Connecticut 
River  between 'Old  Saybrook  and  Old  Lyme, 
Conn.,  to  the  Pennsylvania  Steel  Co.,  whose 
bid  was  $198,045,  the  lowest  submitted  by 
seven  bidders,  who  were  as  follows;  Strobel 
Steel  Co.,  $238,000;  American  Bridge  Co., 
$211 458  ■  the  Pennsylvania  Bridge  Co., 
$225',000;  Berlin  Bridge  Co.,  $246,000 ;  King 
Brid.'e  Co.,  Cleveland,  $2.33,800 ;  Bristol  Bridge 
Co.,  $213,134;  Phoenix  Bridge  Co.,  $200,610. 
District  of  Columbia. 
^.Bids  will  be  received  by  Jesse  E.  Wilson, 
Assistant  Secretary,  Department  of  the  In- 
terior, Washington,  D.  C,  until  2  p.  m.,  Sept. 
12,  for  the  installation  of  a  vacuum  heating 
system  for  the  Freedmen's  Hospital  and  How- 
ard University  buildings  in  Washington,  D.  C. 

Georgia. 

The  Druid  Hills  Corporation  will  construct 
a  reinforced  concrete  arch  bridge  under  the 
tracks  of  the  Inman  Park  Branch  of  the  Sea 
Board  Air  Line  Railroad  at  Ponce  de  Leon 
avenue  in  Atlanta.  Ga.  The  structure  will 
have  a  clear  span  of  58  feet. 
Illinois. 
^.Bids  will  be  received  by  the  Commis- 
sioner of  Public  Works,  705  City  Hall,  Chi- 
cago, 111.,  until  11  a.  m.,  Sept.  2,  for  repairing, 
lengthening  and  reconstructing  the  draw  span 
of  106th  street  bridge  over  the  Calumet  River. 
The  work  includes  78,600  pounds  structural 
steel,  24,600  pounds  cast  iron  counterweights, 
12,500  feet  B.  M.  oak  timber,  20.000  feet  B.  M. 
yellow  pine,  4.000  feet  B.  M.  white  pine.  The 
cost  of  the  work  is  estimated  at  $9,000. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
2,  by  the  Commissioner  of  Public  Works, 
Chicago,  111.,  for  repairing  and  reconstruct- 
ing abutments,  approaches  and  center  pier 
protection  of  the  106th  street  bridge  over  the 
Calumet  River.  The  work  includes:  25.000 
feet  B.  M.  oak,  15,000  feet  B.  M.  yellow  pine, 
35,000  feet  B.  M.  white  pine,  17,000  lineal 
feet  oak  piles  delivered,  16,500  lineal  feet  piles 
driven,  50,000  cubic  yards  of  dredging,  6.000 
pounds  structural  steel.  The  cost  as  estimated 
is  $10,000. 

Advices  from  Peoria,  111.,  state  that  the 
Illinois  Steel .  Bridge  Co.  has  been  awarded 
the  contract  for  the  construction  of  a  70-foot 
span  steel  and  concrete  bridge  over  the  west 
fork  of  Copperas  Creek  in  Orion  Township. 
The  contract  price  was  $2,055. 

The  city  council  of  Springfield,  111.,  took 
into  consideration  at  their  last  meeting  the 
proposed  Chicago,  Peoria  and  St.  Louis  Rail- 
way Company  viaduct  over  West  Jefferson 
street  crossing.  The  city  is  willing  to  stand 
$1,500  of  the  cost,  while  farmers  in  the  vicin- 
ity are  ready  to  subscribe  another  $1,500, 
leaving  but  $1,000  of  the  total  $4,000  cost  to 
be  paid  by  the  railway. 

Trustees  of  Rockdale,  Joliet,  111.,  have  come 
to  an  agreement  whereby  J.  C.  Adler,  owner 
of  the  property  south  of  the  I.  &  M.  Canal, 
will  donate  the  necessary  land  for  the  bridge 
and  approaches.  It  is  expected  that  the  struc- 
ture  will   be  erected   soon. 

At  a  recent  hearing  held  by  Maj.  T.  H. 
Rees,  U.  S.  Engineer,  Federal  Building,  Chi- 
cago, 111.,  the  representatives  of  commercial 
interests  favored  the  removal  of  the  present 
structure  over  the  Chicago  River  at  Chicago 
avenue.  .Xniong  those  who  took  an  active 
part  in  the  hearing  were ;  E.  A.  Halsey,  rep- 
resenting the  Chicago  Real  Estate  Board; 
G.  F.  Fisher,  superintendent  of  construction 
for  the  Lehigh  Valley  Coal  Company ;  George 
A.  Tripp  of  the  .Association  of  Commerce; 
H.  C.  Lust,  counsel  for  Illinois  Manufactur- 
ers' Association ;  Edward  T.  Cahill,  represent- 
ing Spraguc,  Warner  &  Co.;  Thomas  G.  Phil- 
feldt,  city  bridge  engineer. 

Advices  from  Rock  Island,  111.,  state  that 
bids  will  soon  be  asked  for  the  construction 
of  two  new  bridges  across  the  Rock  River. 
It  is  said  the  funds  for  the  work  will  be  re- 
ceived from  rentals  paid  by  the  Tri-City  Rail- 
way Company  for  the  use  of  the  structures. 

The  Illin&is  Steel  Bridge  Co.,  Jacksonville, 
111.,   has   been    awarded   the   contract    for   the 


construction  of  a  two-span  bridge  122  feet 
long  with  16-foot  roadway  over  Center  Creek 
at  Dudman's  Ford,  nine  miles  southeast  o^f 
Carthage,  Mo.    The  contract  price  was  $2,47o. 

Indiana. 

.J«Commission  of  the  Indiana  State  School 
for  the  Deaf,  Indianapolis,  Ind.,  will  receive 
bids  until  9  a.  m.,  Sept.  13,  for  delivering  and 
installing  certain  lines  of  general  equipment 
for  the  new'  school.  R.  O.  Johnson,  Indian- 
apolis, Ind.,  is  Superintendent. 

^Board  of  School  Commissioners,  Indian- 
apolis, Ind.,  will  receive  bids  until  8  p.  m, 
Sept  13,  at  the  office  of  John  E.  Cleland, 
Business  Director,  312  N.  Meridian  St.,  for 
steam  heating  and  ventilating  plant,  plumbing, 
electric  wiring  at  school  43. 

•{•Bids  will  be  received  until  noon,  Sept.  1, 
by  Commissioners  of  Lake  County  at  Crown 
Point,  Ind.,  for  the  construction  of  a  wooden 
bridge  over  Deep  River.  C.  A.  Johnson  is 
County  Auditor. 

•I-Bids  will  be  received  until  10  a.  m.  Sept.  6, 
by  the  Commissioners  of  Johnson  County  at 
Franklin,  Ind.,  for  the  construction  of  seven 
small  bridges.  William  B.  Jennings  is  Audi- 
tor. 

The  Board  of  County  Commissioners  at 
Bluffton,  Ind.,  have  filed  estimates  for  the 
construction  of  fourteen  new  bridges  within 
the  next  year.  The  cost  of  the  work  is  about 
$6,800.  There  will  be  two  large  bridges,  one 
over  Rockcreek  ditch  east  of  Liberty  Center 
and  another  over  a  creek  near  Domestic. 
These   will  be   concrete  arch   bridges. 

The  County  Commissioners  at  Albion,  Ind., 
have  awarded  the  contract  to  the  Elkhart 
Bridge  &  Iron  Co.,  Elkhart,  Ind.,  for  the  con- 
struction of  two  new  steel  bridges  at  $546  and 
for  repairing  two  bridges  and  abutments  to 
J.  J.  Kime,  Kendallville,  Ind.,  for  $609;  re- 
pairs to  one  bridge  and  set  of  abutments,  J 
Burnett,  Rome  City,  Ind.,  $438;  repairs  on 
one  bridge  and  set  of  abutments,  J.  C.  Veazey, 
Albion,  Ind.,  for  $291. 

Board  of  Public  Works  and  Mayor  of 
South  Bend,  Ind.,  are  taking  steps  toward  im- 
mediately condemning  the  property  upon 
which  to  build  the  new  bridge  across  the  St. 
Joseph  River  at  Washington  avenue. 

A  petition  has  been  filed  with  the  County 
Commissioner  at  Terre  Haute,  Ind.,  by  the 
Linton  Township  asking  for  the  construction 
of  a  concrete  bridge  over  the  William  Dobbs 
Creek  in  Linton  township. 

H.  F.  &  L.  J.  Burk,  of  New  Castle,  Ind., 
have  been  awarded  a  contract  by  the  com- 
missioners of  Rush  County,  Rushville,  Ind., 
for  driving  piles  under  piers  at  Malcolm  Ford, 
Big  Flatrock  River,  for  $1,200.  Bids  were 
opened  Aug.  20. 

Iowa. 
Advices  from  Council  Bluffs,  Iowa,  state 
that  the  Union  Pacific  Railroad  is  consider- 
ing the  construction  of  a  4-track  bridge  esti- 
mated to  cost  $5,000,000  over  the  Missouri 
River  between  Council  Bluffs  and  Omaha. 
J.  D.  Isaacs,  Chicago,  111.,  is  consulting  en- 
gineer of  the  Railroad  Company. 

The  Indiana  Bridge  Co.,  of  Muncie,  Ind., 
has  been  awarded  a  contract  by  the  city 
council  of  Fort  Dodge,  Iowa,  for  the  con- 
struction of  the  South  3d  street  viaduct,  in- 
cluding a  new  river  bridge  to  conform  with 
the  viaduct  proper  for  $57,332.  Bids  were 
opened   Aug.  22. 

Kansas. 

^•Board  of  Education,  Wichita,  Kan.,  will 
receive  bids  until  3  p.  m.,  Sept.  6,  for  the 
following  work  in  the  new  High  School  Build- 
ing ;  No.  2  plumbing,  sewering  and  gas  fif- 
ing; No.  4  heating  and  ventilating.  C.  S. 
Caldwell  is  Secretary. 

•{•County  Clerk  L.  C.  Noel,  Girard,  Kan., 
will  receive  bids  until  noon,  Sept.  12,  for  I 
beam  channels  and  railing  for  nine  bridges 
located  in  Crawford  County. 

Blue  prints  have  been  submitted  to  the 
commissioners  of  Douglas  County,  Kansas, 
for  the,  construction  of  a  concrete  bridge  in 
the  city  of  Lawrence.  It  consists  of  nine 
spans  each  123  ft.  long,  and  the  entire  bridge 


reaching  over  1,190  feet  of  water  tide.  The 
piers  which  support  the  structure  are  to  be 
of  solid  concrete  12x36  feet,  resting  on  con- 
crete bases  24x44  feet.  It  is  the  purpose  to 
sink  these  foundations  until  a  solid  founda- 
tion can  be  found,  which  will  take  it  about 
fifty  feet  below  the  surface  of  the  water  of 
the  river.  As  stated  in  the  plans  the  bridge 
will  have  a  double  roadway  with  two  railway 
tracks  in  the  center. 

The  Board  of  County  Commissioners,  Ot- 
tawa, Kan.,  has  awarded  the  contract  for  the 
construction  of  a  new  steel  bridge  over  the 
Fort  Scott  crossing  to  the  Canton  Bridge  Co., 
Canton,  Ohio,  for  $8,150.  The  next  lowest 
bidder  was  the  Capital  Iron  Works,  Topeka, 
Kan.,  their  estimate  being  $8,160. 

Kentucky. 
.  The  Fiscal  Court  of  Nicholas  County,  ac- 
cording to  advices  from  Carlisle,  Ky.,  has  let 
the  contract  to  the  Empire  Bridge  Co.,  Lex- 
ington, for  the  construction  of  a  82-ft.  steel 
bridge  across  Elk  Creek  near  Abner's  mills. 
The  structure  will  replace  the  old  bridge 
washed  out  by  a  flood  in  July  and  is  esti- 
mated to  cost  $2,000. 

Maine. 
Norman  H.  Cook,  of  Portland,  Me.,  has 
been  awarded  the  contract  by  the  U.  S.  gov- 
ernment for  the  construction  of  a  frame  ice 
house  at  Fort  McKinley,  Me.,  for  $4,389. 
Joseph  F.  Gohn,  Capt.  and  Quartermaster. 
Bids  were  opened  Aug.  18. 

Bids  were  opened  Aug.  18  by  Capt.  Joseph 
F.  Gohn  at  Fort  Williams,  Me.,  for  the  con- 
struction of  a  brick  fire  station,  and  contracts 
were  awarded  as  follows :  Ed.  C.  Ricker,  Port- 
land, Me.,  $2,979;  Norman  H.  Cook,  Portland, 
$4,581;  Kennedy  &  Peterson,  Boston,  Mass., 
$4  494;  T.  L.  Merrill  Co.,  Portland,  $65; 
Whitall  Electric  Co.,  Westerly,  R.  I.,  $135. 

Maryland. 

^•Bids  will  be  received  by  the  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  until  11  a.  m.,  Sept.  10,  for  addi- 
tions to  power  plant  and  distributing  systems 
naval  hospital,  Annapolis,  Md. 
Michigan. 

City  officials  of  Flint,  Mich.,  and  those  of 
the  Perre  Marquette  Railroad  are  making  ar- 
rangements for  the  construction  of  a  new 
bridge  to  replace  the  old  structure  over  the 
tracks  at  the  West  Court  street  crossing. 

Minnesota. 

At  a  recent  meeting  of  the  Board  of  the 
County  Commissioners  at  St.  Paul,  Minn.,  it 
was  decided  that  the  Wisconsin  Central  Rail- 
way must  build  at  once  a  new  bridge  on  the 
right  of  wav  at  Arcado  street,  just  north  of 
the  city  limits.  The  work  will  be  done  under 
the  supervision  of  the  County  Engineer. 

The  County  Board,  Mankato,  Minn.,  has 
decided  to  have  the  surveyor  prepare  plans 
and  estimates  at  once  for  the  construction  of 
a  wagon  bridge  across  the  Le  Sueur  River  at 
Red  Jacket  Ford.  It  is  thought  that  the  struc- 
ture, which  will  have  a  concrete  floor,  will 
cost  about  $10,000. 

Missouri. 

•J-Bids  will  be  received  until  1  p.  m.,  Sept.  7, 
by  William  Kohlman.  County  Highway  En- 
gineer, Carthage,  Mo.,  for  the  necessary  labor 
and  material  for  the  erection  of  the  following 
bridges  ;  No.  1,  the  Hall's  ford  bridge  cross- 
ing Spring  River  on  the  section  line  road  be- 
tween sections  25  and  26,  township  29,  range 
32  w. ;  No.  2,  the  Margrave  ford  bridge,  cross- 
ing Little  North  Fork  on  the  section  line  road, 
between  sections  23  and  26  in  township  30, 
range  30  w. ;  No.  3,  the  Scotland  bridge  and 
trestle  crossing  Grove  creek  and  the  Mo.  Pac. 
Rv.  Co.'s  tracks  on  the  section  line  road,  be- 
tween sections  1  and  12,  township  27,  range 
32  w. ;  No.  4,  the  Castle  Rock  bridge,  crossing 
Turkey  creek,  on  the  section  line  road  be- 
tween sections  35  and  36,  in  township  28, 
range  33  w.. 

The  contract  for  the  construction  of  a  rein- 
forced concrete  arch  bridge  over  Grove  Creek 
on  the  county  line  not  far  from  Scotland.  Mo., 
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lia?  been  awarded  the  Hughes  &  Hammond 
Bridge  Co..  Kansas  City,  Mo.,  tor  $1,850.  The 
structure  will  have  a  40-lt.  span  and  16-ft. 
roadway. 

Nebraska. 

The  County  Commissioners  and  the  Papil- 
lion  Drainage  District,  Omaha,  \eb.,  have 
signed  a  contract  whereby  the  commi.s'sioners 
will  take  up  the  matter  of  constructing  bridges 
over  the  ditches  on  the  county  roads  and  the 
cost  will  be^  defrayed  by  the  district. 

The  Commissioners  of  Washington  County 
at  Fremont,  Neb.,  as  a  result  of  the  recent 
inspection  of  the  bridge  over  the  Elkhorn 
River  at  .Arlington,  decided  to  replace  the 
structure   with   a   new   steel   bridge. 

New  York. 

•J«Bids  will  be  received  by  the  Bureau  of 
Yards  &  Docks,  Navy  Department,  VVashing- 
ton,  D.  C.  until  11  a.  m.,  Sept.  10,  for  the  con- 
struction of  a  pier  from  the  main  land  to  Cob 
Dock,   Pier  D.   Navy  Yard.   New  York. 

•J*Bids  will  be  received  by  the  Constructing 
Quartermaster,  Fort  Hamilton,  N.  Y.,  until  11 
a.  m.,_Sept.  22,  for  the  construction  and  plumb- 
ing of  ordnance  shop. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
13,  by  Constructing  Quartermaster,  Fort  Slo- 
cum,  N.  Y.,  for  the  construction  of  a  porch  for 
one  field  officers'  quarters  at  Fort  Slocum, 
N.  Y. 

•{•Constructing  Quartermaster,  Fort  Hamil- 
ton, N.  Y..  wiW  receive  bids  until  11  a.  -m., 
Sept.  22.  for  the  construction,  including  plumb- 
ing, heating,  electric  wiring  and  fixtures  of 
lavatory  addition  to  barracks. 

4*Biris  will  be  received  by  the  Constructing 
Quartermaster.  Fort  Hamilton,  N.  Y..  until  11 
a.  m..  Sept.  22.  for  the  construction,  including 
plumbing,  heating,  electric  wiring  and  fixtures 
of  one  field  officers'  quarters,  and  one  6-set 
officers'  quarters. 

The  Raymond  Concrete  Pile  Co..  of  New 
York  and  Chicago,  has  been  awarded  the  con- 
tract for  the  Raymond  concrete  piles  and 
foundations  for  a  warehouse  for  the  Nielson 
Investment  Co..  St.  Louis,  Mo.  Baker  & 
Knell,  architects. 

The  Turner  Construction  Co.,  11  Broadway, 
New  York  City,  has  been  awarded  the  gen- 
eral contract  for  the  construction  of  a  3.000 
ton  coal  bunker  of  reinforced  concrete,  a  sta- 
ble and  office  building  and  a  hay  store  house, 
with  retaining  walls,  railway  track  scales, 
wagon  scales,  paving,  etc.,  for  the  Scranton 
&  Lehigh  Coal  Co..  at  Vanderveer  Park, 
Brooklyn.  N.  Y.  Work  will  be  started  at 
once. 

Information  received  from  Dundee,  N.  Y.. 
states  that  the  bridge  over  tlie  stream  on  the 
Lakeniont  and  Rock  Stream  road  would  be 
rebuilt  as  recommended  by  the  engineers  who 
recently    inspected   the   structure. 

North  Dakota. 

^Bids  will  be  received  until  2  p.  m.,  Sept.  T, 
by  the  County  Auditor,  I.  W.  Healy,  Bis- 
marck, N.  D.,  for  the  necessary  labor  and 
material  for  the  construction  of  two  steel 
bridges,  one  of  which  to  be  located  about  one 
mile  southwest  of  Sterling  and  the  other  on 
the  section  line  of  Sections  2  and  3,  township 
140. 

Morton  County  Comtnissioncrs  at  Mandan, 
X.  D..  have  let  a  contract  to  the  Fargo  Bridge 
&  Iron  Co..  of  Fargo,  N.  D.,  for  the  construc- 
tion of  the  following  seven  bridges  for 
$13,490:  In  township  137.  range  80.  The 
structure  is  to  consist  of  an  80-ft.  steel  span 
on  tubes  with  32-ft.  approach  at  one  end  and 
16-ft.  approach  at  the  other  and  concrete  back- 
ings and  wings;  also  for  two  16-ft.  eyebeam 
bridges  on  concrete  foundations,  and  two  40- 
ft.  two-truss  span  bridges  on  steel  pile  foun- 
dations with  concrete  backings  and  wings,  and 
one  oO-ft.  low-truss  span  bridge  on  steel  pile 
foundations  with  concrete  backing  and  wings, 
atid  one  26-ft.  eyebeam  bridge  on  steel  piles 
with  concrete  backing  and  wings.  All  bridges 
to  have  16-ft,  clear  roadwa> 

Ohio. 

+Bids  will  be  received  until  noon,  Sept.  2, 
by  the  Board  of  Countv  Conmiissioners.  Cin- 


cinnati, Ohio,  for  the  construction  under 
Specifications  No.  86,  of  a  bridge  and  ap- 
proaches thereto  on  the  Brierly  Creek  Road  in 
Green  Township. 

•{•Bids  will  be  received  until  noon,  Sept.  13, 
by  the  Board  of  County  Commissioners,  Lima, 
Ohio,  for  the  labor  and  material  for  the  con- 
struction of  a  steel  bridge  over  Hog  Creek. 
C.  R.  Phillips  is  clerk  of  the  board.  Each 
bidder  is  required  to  submit  a  certified  check 
f(.r  $200  with  each  bid. 

•{•County  Commissioners  at  Columbus, 
Ohio,  will  receive  bids  until  noon,  Sept.  14 
for  the  necessary  labor  and  material  for  the 
following  work :  Encasing  in  concrete  the 
east  abutment  of  the  Dublin  Bridge  over  the 
Scioto  River,  in  Washington  and  Perry  Town- 
ships, including  70  cu.  yds.  wet  excavation, 
rock  and  loose  rock ;  100  cu.  yds.  dry  excava- 
tion and  back-fill ;  90  cu.  yds.  rock  ex- 
cavation :  860  cu.  yds.  reinforced  con- 
crete; 26,000  lbs.  reinforcing  steel  rods; 
90  cu.  yds.  sandstone  masonry  removed; 
12  cu.  yds.  sandstone  coping  redressed  and 
reset ;  100  cu.  yds.  crushed  limestone  on  road- 
way;  clearing  jnd  grubbing;  raising  super- 
structure.    F.   M.   Sayre  is  County  .■\uditor. 

^Bids  will  be  received  at  Ashland,  Ohio,  by 
the  Board  of  County  Commissioners  until 
noon.  Sept.  7,  for  the  following :  First — For 
the  furnishing  all  the  labor  and  materials  for 
the  construction  of  the  J.  A.  Roberts  bridge. 
Orange  township,  .Ashland  county,  Ohio.  Sec- 
ond— For  furnishing  complete  in  place  a  new 
substructure,  consisting  of  stone  abutments 
on  concrete  footers.  Third — For  furnishing 
all  the  tools,  labor  and  materials  for  the  filling 
of  the  approaches  of  said  bridge,  complete. 
J.  F.  Welty  !s  County  Auditor. 

^The  Ashland  County  Commissioners  will 
receive  bids  at  .\shland,  Ohio,  until  noon, 
Sept.  7,  for  the  following :  First — For  the 
furnishing  all  the  labor  and  material  for  the 
construction  of  the  Jos.  Sheet  bridge,  Mont- 
gomery township,  Ashland  county,  Ohio.  Sec- 
ond— For  the  furnishing  complete  in  place  a 
sixty  (60)  foot  truss  superstructure  with  con- 
crete floor.  Third — For  furnishing  complete 
in  place  of  new  substructure,  consisting  of  one 
abutment  on  concrete  footers.  Fourth — For 
furnishing  all  the  tools,  labor  and  materials 
for  the  filling  of  the  approaches  of  said 
bridge,  complete.  J.  F.  Welty  is  County  .Audi- 
tor. '  '      . 

•{•The  Commissioners  of  .Ashland  County, 
Ashland,  Ohio,  will  receive  bids  until  noon, 
Sept.  7.  for  the  following :  First — For  the 
furnishing  all  the  labor  and  materials  for  the 
construction  of  the  O.  J.  Powell  bridge,  Mont- 
gomery township,  Ashland  County.  Ohio. 
Second — For  the  furnishing  complete  in  place 
a  60-ft.  steel  truss  superstructure  with  con- 
crete floor.  Third — For  furnishing  all  the 
tools,  labor  and  materials  for  the  rebuilding 
of  one  old  stone  abutment  on  new  concrete 
footers.  Fourth — For  furnishing  all  the  tools, 
labor  and  materials  for  the  filling  of  the  ap- 
proaches of  said  bridge,  complete.  J.  F.  Welty 
is  County  Auditor. 

At  a  recent  meeting  of  the  County  Com- 
missioners, Columbus,  Ohio,  the  contract  for 
casing  the  abutments  of.  the  McKinley  bridge 
over  the  big  Darby  Creek  in  Pleasant  town- 
ship was  let  to  Cook  &  Cook  for  $2,481.  Other 
bids  were  as  follows:  E.  Elford,  $3,083;  E. 
Walz.  $3,467;  Baumgartner  &  McPherson, 
$3,601;  F.  Moorhead,  $2,472;  the  last  bid,  al- 
though  the  lowest,  was  held  irregular. 

The  County  Commissioners  at  Hamilton, 
Ohio,  have  let  the  contracts  for  the  construc- 
tion of  three  small  bridges  in  Fairfield,  Ross 
and  Milford  townships.  It  is  expected  to  build 
and  repair  a  number  of  other  structures  be-  , 
fore  the  cold  weather  sets  in. 

A  contract  has  been  let  to  the  Am>:rican 
Bridge  Co.  for  the  construction  of  the  big 
viaduct  to  be  built  in  Y'oungstown,  Ohio,  from 
Center  to  Poland  avenue  for  the  Republic 
Iron  &  Steel  Co.  Engineers  estimate  the  cost 
of  the  proposed  work,  which  will  require  1,000 
tons  of  steel,  at  $100,000. 

The  Universal  Construction  Co.  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners for  the  construction  of  repairs  to  the 
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Heck  River  bridge  south  of  Tiffin,  Ohio.  The 
contract   price   was  $3,800. 

J.  Blim  &  Son,  Youngstown,  Ohio,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  bridge  pier  for  the  structure  over 
the  Meander  River  in  Ellsworth  township. 
The  contract  price  per  cu.  yd.  for  masonry 
was  $.5.49. 

The  County  Commissioners  at  Cincinnati, 
Ohio,  have  awarded  a  contract  to  John  Snyder 
of  Norwood,  Ohio,  for  the  construction  of  a 
concrete  bridge  on  Duck  Creek  Road,  near 
Henry  Cordes'  place,  Columbia  township,  for 
$1,287.     Bids  w-ere  opened  .A.ug.  19, 

Oklahoma. 

The  County  Commissioners  at  Okemah, 
Okla.,  have  awarded  the  contract  for  24  addi- 
tional bridges  to  the  Missouri  Valley  Bridge 
&  Iron  Co.  for  $.3.5,000.  Work  on  the  struc- 
tures will  be  commenced  as  soon  as  possible, 
as  the  contract  calls  for  their  completion 
Dec.   1. 

Pennsylvania. 

^•Bids  will  be  received  until  noon,  Sept.  8, 
by  County  Commissioners.  Uniontown.  Pa., 
for  the  construction  of  abutments  and  wing 
walls  for  bridge  over  Mountz  Creek  in  Bull- 
skin  township  at  the  place  where  the  public 
road  from  Murphy's  crossing  to  Detwiler's 
Mill  crosses  said  creek. 

•{•Bids  will  be  received  until  2  p.  m..  Sept. 
16,  by  the  State  Highway  Department,  Capitol 
Building,  Harrisburg,  Pa.,  for  the  complete 
construction  and  erection  of  a  cement  mason- 
ry bridge  at  Station  898-00  on  the  National 
road,  Washington  County.  Joseph  W.  Hunter 
is    State    Highway    Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
State  Highway  Department,  Capitol  Building, 
Harrisburg,  Pa.,  until  2  p.  m.,  Sept.  16,  for 
the  construction  of  a  cement  masonry  bridge 
at  Station  91811  on  the  National  Road  in  the 
County  of  Washington.  Joseph  W.  Hunter  is 
State    Highway    Commissioner. 

^Bids  will  be  received  by  the  State  High- 
way Department,  Harrisburg,  Pa.,  until  2 
p.  m.,  Sept.  16,  for  the  complete  construction 
and  erection  of  reinforced  concrete  bridge  at 
Station  92780  on  the  National  Road,  Wash 
ington  County.  Joseph  W.  Hunter  is  State 
Highway  Engineer. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
28,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  miscellaneous  changes  in  the  Administra- 
tion Building,  Philadelphia,  Pa. 

At  a  recent  meeting  of  the  County  Com- 
missioners, Indiana,  Pa.,  the  contract  for  the 
construction  of  a  bridge  over  Barr  run  in 
Banks  Township  and  another  over  the  same 
run  at  Dilltown  to  C.  E.  Amond,  Penn  Run, 
Pa. 

The  Reading  Railway,  according  to  reports 
received  from  Philadelphia,  has  awarded  the 
.American  Bridge  Co.  the  contract  for  the  con- 
struction of  a  girder  bridge  consisting  of  five 
33-ft.  spans  in  the  town  of  Perkiomen  Junc- 
tion,  thereby    eliminating  the   grade   crossing. 

South  Dakota. 

The  City  Council  of  Spearfish,  S.  D.,  have 
awarded  the  contract  for  the  construction  of 
the  steel  bridge  to  span  the  creek  at  the  fish 
hatchery  crossing  to  the  Standard  Bridge  Co. 

Tennessee. 

Advices  from  Benton,  Tenn.,  state  that  the 
Polk  County  Court  is  considering  an  appro- 
priation for  the  construction  of  a  bridge  over 
the  Osoee  River  at  Cox's  Ford,  near  Benton. 
According  to  the  plans  under  consideration 
the  structure  would  cost  $18,000. 

Texas. 

The  Commissioners'  Court  at  Marlin,  Tex., 
have  ordered  an  election  for  October  to  deter- 
mine whether  or  not  bonds  to  the  amount  of 
$1,000  shall  be  issued  for  the  reconstruction 
of  the  High  bank  bridge  over  the  Brazos 
River,  a  large  portion  of  which  recently  col- 
lapsed. 

Utah. 

Residents  of  Lincoln  avenue,  Salt  Lake 
City,  Utah,  have  petitioned  the  city  council  for 
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the  construction   of  a  bridge  across   Emigra- 
tion Canyon  Creek  at  Lincoln  avenue. 

County  Commissioners  have  taken  up  with 
the  town  authorities  of  Midvale,  Utah,  the. 
matter  of  constructing  a  steel  bridge  across 
the  Jordan  River  to  replace  the  old  structure 
now  spanning  the  stream. 

Virginia. 

•{•Bids  will  be  received  at  the  Clerk's  office 
of  the  State  Highway  Commission,  Warm 
Springs,  Va..  until  noon.  Sept  1,  for  the  con- 
struction of  two  steel  bridges  over  Cow- 
pasture  River,  one  at  H.  L.  Page  Ford  and 
one  at  Gale  Ford,  in  Bath  County.  P.  St.  J. 
Wilson  is   State   Highway  Commissioner. 

A  reinforced  concrete  bridge  is  to  be  built 
across  the  river  a  few  miles  west  of  Rich- 
mond, Va.  Although  it  was  the  intention  of 
the  company  to  build  the  bridge  this  year  the 
contractors  fear  freezing  and  favor  the  post- 
ponement of  the  work  until  next  year. 

Washington. 

County  Engineer  Bowers,  Prosser,  Wash., 
has  been  making  preliminary  arrangements 
for  the  construction  of  a  bridge  across  the 
Yakima  River  at  Lockwood  place,  Kiona. 
Levels  have  been  taken  and  with  other  neces- 
sary information  have  been  submitted  to  the 
contractor. 

The  Finance  Committee  of  the  city  of  Se- 
attle, Wash.,  has  recommended  the  appropria- 
tion of  $20,000  representing  one-half  the  cost 
of  a  temporary  bridge  across  the  arm  of  Lake 
Union  on  Stone  avenue,  between  West  Lake 
avenue  and  Kilbourne  street,  from  the  general 
fund.  The  remaining  cost  of  the  structure 
will   be  borne  by  the  Seattle  Electric  Co. 

West  Virginia. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 


27,  by  Captain  F.  W.  Alstaetter,  U.  S.  En- 
gineer, Wheeling,  W.  Va.,  for  the  construc- 
tion of  a  fireproof  power  house  and  chimney 
and  installing  two  115-H.  P.  boilers,  two 
steam  driven  air  compressors,  receivers,  pip- 
ing, etc.,  at  Dam  No.  26,  Ohio  River. 

4»Bids  will  be  received  until  11  a.  m.  (East- 
ern time),  Sept.  29,  by  Captain  F.  W.  Alt- 
staetter,  U.  S.  Engineer,  Wheeling,  W.  Va., 
for  tlie  construction  of  two  2-story  eight- 
room  lockkeepers'  houses  at  dam  No.  11,  Ohio 
River. 

Wisconsin. 

^•Board  of  Public  Works,  Racine,  Wis.,  will 
receive  bids  until  Sept.  3  for  painting  the 
State  and  4th  street  bridges  and  viaducts  and 
6th  street  viaduct. 

4*Bids  will  be  received  until  3  p.  m.,  Sept. 
29,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  for  the  approaches  at  the  U.  S.  Post 
Office  at   Platteville,  Wis. 

•J«Bids  will  be  received  by  the  State  Board 
of  Control,  Madison  Wis.,  until  4  p.  m.,  Sept. 
12,  for  the  necessary  labor  and  ftiaterial  for  the 
construction  of  a  hospital  for  the  criminal  and 
violent  insane  at  the  Northern  Hospital  for 
the  Insane,  Winnebago,  Wis. 

Board  of  Public  Works  of  Appleton,  Wis., 
have  awarded  the  contract  for  the  construc- 
tion of  a  steel  and  reinforced  concrete  re- 
pairs to  the  Lawrence  street  bridge.  The  con- 
tract price  was  $2,969. 

The  contracts  for  the  construction  of  two 
bridges  in  Wisconsin  has  been  awarded  to 
■William  H.  Shons,  Freeport,  III  The  first 
structure  will  be  at  Genoa  Junction  and  will 
cost  $4,000  and  the  second  at  Broadhead  over 
the    Sugar   River,    to   cost   $4,800. 


A  special  election  is  to  be  held  in  Janes- 
ville.  Wis.,  Sept.  6,  to  vote  on  the  question  of 
building  two  bridges  over  Rock  River,  one 
at  Racine  street  and  the  other  at  4th  avenue. 

Wyoming. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
8,  by  the  Board  of  Commissioners,  Laramie 
County,  Cheyenne,  Wyo.,  for  the  necessary 
labor  and  material  for  the  construction  of  the 
Torrington  bridge  over  the  North  Platte 
River.  The  work  includes  the  construction 
of  1,000  feet  of  wooden  bridge  one  mile  east 
of  the  present  structure  and  the  removal  and 
use  of  all  materials  that  are  found  in  good 
condition  in  the  old  bridge  excepting  three 
steel   spans.     C.  E.  Artis  is  County  Clerk. 

Canada. 

^Bids  will  be  received  until  4  p.  m.,  Sept. 
14,  by  R.  C.  Desrochers,  Secretary  Department 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  public  building  at  Waterloo,  Ont. 
Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  on  ap- 
plication at  the  office  of  Mr.  Thos.  A.  Hast- 
ings, Clerk  of  Works,  Postal  Station  F, 
Yonge  street,  Toronto,  Ont.,  at  the  Postoffice, 
Waterloo,  Ont.,  and  at  the  Department  of 
Public   Works. 

•{•The  Canadian  General  Electric  Co.,  Ltd.,. 
212  King  street  west,  Toronto,  Ont.,  will  re- 
ceive bids  until  5  p.  m.,  Sept.  6,  for  the  vari- 
ous trades  in  connection  with  extension  to  the 
company's  machine  shop  at  Peterboro. 

The  city  of  Winnipeg,  Man.,  has  awarded 
the  contract  for  the  construction  of  a  culvert 
over  the  Seine  River  at  Provencher  avenue 
to  Guilbault  &  Co.,  for  $27,810. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

^Bids  will  be  received  by  the  Town  of  At- 
talla,  Ala.,  until  8  p.  m.,  Sept.  5,  for  the  con- 
struction of  about  600  sq.  yds.  sidewalk  paving 
and  800  lin.  ft.  of  combination  curb  and  gut- 
ter. Wilburn  Hill,  Gadsden,  Ala.,  is  Engi- 
neer. 

The  Board  of  Revenue  of  Birmingham, 
Ala.,  has  been  petitioned  for  the  paving  of 
Red  Mountain  Road,  from  Hinds  Peevy's 
place  to  24th  St.,  with  macadam. 

All  bids  for  the  building  of  the  extension 
of  Fairview  Ave.  to  the  Woman's  College, 
Montgomery,  Ala.,  have  been  rejected  because 
they  were  too  high.  It  has  been  decided  by 
the  board  of  revenue  that  the  work  shall  be 
done  by  the  County  Engineer,  J.  T.  Bullen. 
W.  A.  Sherley  will  have  charge  of  the  work. 

The  Court  of  County  Commissioners  at  Sel- 
ma,  Ala.,  has  let  a  contract  for  the  construc- 
tion and  building  of  six  and  four-tenths  of  a 
mile  of  road  east  of  this  city  to  the  Mulberry 
bridge,  which  is  the  boundary  line  between 
Dallas  and  .Autauga  Counties.  The  successful 
bidder  being  J.  W.  Cook  &  Co.,  of  Montgom- 
ery, Ala.,  who  bid  $16,714. 

Arizona. 

^•Bids  will  be  received  until  2  p.  m.,  Sept. 
13,  by  Robert  A.  Craig,  Secy.  Board  of  Con- 
trol of  the  Territory  of  .Arizona,  at  Phoenix, 
Ariz.,  for  the  construction  of  a  territorial  higli- 
way  between  the  towns  of  Bisbcc  and  Douglas, 
in  Cochise  County. 

Arkansas. 

At  a  recent  convention  held  by  the  citizens 
of  Lee  County,  Marianna,  .A.rk.,  it  was  de- 
cided to  spend  $100,000  for  the  construction  of 
good  roads  and  bridges  throughout  the  county. 
The  Marianna  Conmicrcial  Club  is  interested. 

In  Jefferson  County  Court,  Pine  Bhiff,  .^.rk., 
a  petition  has  been  filed  for  the  organization 
of  an  improvement  district,  contemplating  the 
longest  stretch  of  improved  roadway  in  the 
county,   seven   miles   on   the   Sulphur    Springs 


and  four  miles  on  the  Camden  roads.  The 
estimated  cost  of  the  work  is  $11,000.  The 
roads  are  to  be  graveled. 

California. 

^.\dvices  from  Riverside,  Cal.,  state  that 
the  County  Board  will  receive  bids  until  Sep- 
tember 11  for  the  construction  of  the  new  Box 
Springs  grade  macadam  drive,  including  21.5 
miles  of  roadway.  The  specifications  call  for 
a  driveway  16  ft.  wide,  on  each  side  of  which 
is  to  be  a  5-ft.  strip  with  an  oil  surface  road- 
bed.    Corrugated  iron  culverts  are  to  be  used. 

•J-The  lowest  bid  received  by  the  Park  Com- 
mission, Oakland,  Cal.,  for  the  paving  with 
asphalt  of  roadway  in  Lakeside  Park,  was 
that  of  the  City  St.  Improvement  Co.,  $20,423, 
while  the  highest  was  that  of  the  Barber  As- 
phalt Co..  $23,962.  All  bids  for  the  contract 
were  rejected  and  bids  will  be  received  for 
the  work  until  Sept.  8.  Henry  F.  Vogt  is 
Secretary  Park  Commission. 

The  contracts  for  constructing  two  of  the 
sections  of  the  Foothill  boulevard,  in  the  San 
Dimas  vicinity  have  been  awarded  by  the  Su- 
pervisors of  Los  Angeles  County,  Los  .Angeles, 
Cal.,  to  Rife  &  Cave  of  Redlands,  for  $13,500, 
and  $1.60  per  ton  for  laying  the  macadam  for 
one  section,  and  $12,500  and  $1.65  per  ton  for 
macadam  for  the  other  section. 

Colorado. 

A  conference  has  been  called  at  Glenwood 
Springs,  Colo.,  Sept.  20,  to  discuss  the  pro- 
posed automobile  road  between  that  city  and 
Grand  Junction.  The  state  highway  commis- 
sion has  set  aside  $5,000  to  be  used  in  the  im- 
provement of  the  road  and  it  is  expected  to 
raise  $10,000  in  Garfield  and  Mesa  Counties. 
The  Commissioners  have  a  plan  for  shortening 
the  road  20  miles  by  building  six  miles  of  new 
road. 

Delaware. 

H.  C.  Clark.  Delaware  City,  Delaware,  was 
the  lowest  bidder  for  the  construction  of  an 
oyster  shell  road  from  Harrisonville,  N.  J.,  to 


Fort  Mott,  N.  J.,  for  which  bids  were  opened 
by  the  Constructing  Quartermaster  of  Fort 
Dupont,  Delaware  Citv,  on  Aug.  26.  Mr.  Clark 
bid  $0.86%   per  sq.  yd. 

Florida. 

4*Bids  will  be  received  until  10  a.  m.,  Sept. 
2,  by  the  Board  of  Trustees  Putnam  County 
Bonds,  for  the  construction  of  10  miles  of 
hard  surfaced  road  from  the  limits  of  the 
city  of  Palatka,  Fla.,  over  the  upper  Rice 
Creek  bridge  toward  Bannerville,  Fla.  R.  F. 
Ensey,  Palatka,  Fla.,  is  County  Engineer. 
Stewart  Worden   is   Secretary. 

The  County  Commissioners  of  Osceola 
County,  Kissimmee,  Fla.,  have  awarded  a  con- 
tract to  L.  E.  Lindsay  of  Peghorn  for  the 
construction  of  the  county  road  from  Whit- 
tier  to  Bassinger,  a  distance  of  about  28  miles 
for  $225  per  mile.  The  specifications  for  the 
work  are  as  follows':  Muck,  grade  from  3  to 
4  ft.,  width  on  top  18  ft. ;  prairie.  6-in.  bed 
30  ft.  wide ;  pine  palmetto.  6-in.  bed  30  ft. 
wide ;  sawgrass,  grade  3  to  4  ft.,  width  on  top 
18  ft. ;  hammock,  6-in.  bed  30  ft.  wide ;  ponds 
with  sand  bottom,  grade  1  to  2  ft.,  width  on 
top  18  ft. ;  grass  ponds,  6-in.  bed  30  ft.  width. 
.\11  bridges  to  be  16  ft.  wide ;  built  of  2x6 
heart  pine  with  five  stringers,  either  of  5x8 
sawn  lumber  or  of  lightwood  of  sufficient  size. 

The  Southern  Colonization  Co.,  which  owns 
a  tract  of  land  in  the  vicinity  of  the  Kissim- 
mee'Valley,  has  offered  to  lend  the  County 
Commissioners  of  Osceola  $6,000  for  the  pur- 
pose of  building  a  good  road  between  Whit- 
tier  and  Bassinger.  The  Commissioners  have 
accepted  the  offer  and  the  road  will  be  built 
soon. 

Georgia. 

Fred.  J.  Paxon,  President  of  the  Chamber 
of  Commerce,  Atlanta,  Ga..  has  appointed 
Paul  Norcross  and  R.  M.  Walker  as  a  com- 
mittee to  co-operate  with  committees  from  the 
Chambers  of  Commerce  at  Jacksonville  and 
at  Macon  on  the  establishment  of  a  highway 
from  .A.tlanta  to  Jacksonville. 


Items  marked  thus  •£•  indicate  work  novir  open  for  bids. 
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Illinois. 

•I«Cominissioners  of  ?Iigh\vays.  O'Fallon, 
III.,  will  receive  bids  until  Sept.  3,  at  3  p.  m., 
for  the  construction  of  a  macadam  road  in 
the  Township  of  O'Fallon.  G.  Schildknecht 
is  one  of  the  Commissioners. 

•J«Bids  will  be  received  by  the  Town  Clerk 
at  Epworth,  111.,  Robert  Lutz,  until  Sept.  12, 
for  the  construction  of  two  gravel  or  rock 
roads  in  the  town  of  Hawthorn,  White  Coun- 
ty, III. 

^Bids  will  be  received  by  the  Commissioner 
of  Highways,  Harrisburg,  111.,  until  Sept.  3, 
for  the  construction  of  a  rock  or  macadam 
limestone  road  from  South  Granger  St.  on 
Sloan  St.  to  the  west  corporation  line  of  Har- 
risburg. Enoch  Hall  is  one  of  the  Commis- 
sioners. 

•J«Bids  will  be  received  until  Sept.  15,  by  W. 
R.  McCasIin,  Engineer  in  Charge,  Nokoniis, 
111.,  for  about  2.3,000  sq.  yds.  of  vitrified  brick 
paving. 

^Board  of  Local  Improvements.  Charles- 
p.  m.,  will  receive  bids  until  Sept.  6,  at  1 
p.  m.,  for  the  construction  of  6.37.5  lin.  ft.  pave- 
ment, with  concrete  curb  and  gutter.  C.  A. 
Quackenbush  is  City  Clerk.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue; 

•J*Bids  are  asked  by  the  Board  of  Local  Im- 
provements, C.  A.  V.  Standish,  Secretary,  Chi- 
cago. 111.,  until  11  a.  m.,  Sept.  2,  for  the  fol- 
lowing street  improvement  work  :  Improving 
alley.  48th  St.  to  49th  St.,  1.200  lin.  ft.  con- 
crete curb,  1,020  sq.  yds.  brick  on  6.  in.  con- 
crete, 5  manholes  to  be  adjusted  and  one 
new  corner  with  iron  lid :  alley  47th  to  48th 
St.,  080  lin.  ft.  concrete  curb  and  770  sq.  yds. 
brick  op  6  in.  concrete :  allev  48th  to  49th  St., 
1,560  lin.  ft.  concrete  curb.  1,240  sq.  yds.  3-in. 
creosote  blocks,  2  in.  sand  cushion  and  6  in. 
concrete  base :  South  Center  .^ve.,  3,200  lin.  ft. 
sandstone  curb.  1,000  cu.  yds.  earth  filling, 
4,950  sq.  yds.  brick  pavement  on  6  in.  concrete, 
13  new  catchbasins  and  10  old  manholes  to 
be  readjusted:  Cottage  Grove  Ave.,  north  of 
51st  St.,  .5,260  ft.  .granite  concrete  combined 
curb  and  gutter,  5,240  ft.  granite  concrete 
gutter,  400  sq.  ft.  sidewalk,  10.500  cu.  yds. 
earth  cutting,  18,400  sq.  yds.  creosoted  blocks 
on  6  in.  concrete  base,  -34  new  catchbasins, 
1,000  lin.  ft.,  9-in.  tile  pipe.  10  old  manholes 
to  adjust,  20  cast  iron  gratings,  26  old  catch- 
basins to  adjust  and  30  new  covers  with  iron 
lids ;  West  -OSth  St.,  Lake  Ave.  to  Everett 
-\ve..  1,920  ft.,  granite  concrete  combined  curb 
and  .cutter,  100  sq.  ft.  sidewalk.  2,840  sq.  yds. 
asphalt  or  6  in.  concrete  base,  10  new  catch- 
basins and  200  ft.  9-in.  tile  pipe;  Grand  .'\ve.. 
West  Chicago  Ave.  to  North  Kedzie  Ave., 
3,040  lin.  ft.  sandstone  curbing,  2.100  cu.  yds. 
earth  cutting,  4,030  sq.  yds.  brick  pavement 
and  7  new  catchbasins ;  Hollvwood  Ave., 
Southport  Ave.  to  Clark  St.",  1,200  lin. 
ft.  granite  concrete  combined  curb  and 
gutter,  600  cu.  yds.  earth  filling,  3.700  sq. 
yds.  macadam,  4  new  catchbasins  and  2  new 
cast  iron  gratin.gs ;  South  Michigan  Ave.,  68th 
St.  to  71st  St.,  3,940  ft.  granite  concrete  com- 
bined curb  and  gutter.  100  sq.  ft.  sidewalk, 
1.600  cu.  yds.  earth  filling,  6,010  sq.  yds.  as- 
phalt pavement  on  6  in.  concrete.  2  new  catch- 
basins. 100  ft.  9-in.  tile  pipe,  10  new  covers 
with  iron  lids,  and  18  cast  iron  gratin.gs; 
West  North  Ave..  12.210  ft.  sandstone  curb, 
2,200  ft.  stone  curb  recut  and  reset,  12,000  cu. 
yds.  earth  cutting.  2,950  sq.  ft.  cement  side- 
walk. 41.300  sq.  yds.  brick  pavement,  10  new 
catchbasins,  80  old  catchbasins  to  be  adjusted ; 
North  Shore  .'Xve.,  1,700  ft.  concrete  com- 
bined curb  and  gutter,  400  cu.  yds.  earth  fill- 
ing, 2,570  sn.  vds.  asphalt  on  6  in.  concrete 
base  etc. :  West  13th  St..  South  Canal  to 
South  Jefiferson  St.,  900  ft.  gravel  concrete 
combined  curb  and  gutter,  500  ft.  gravel  con- 
crete gutter,  200  sq.  ft.  sidewalk,  2,500  sq.  yds. 
asphalt  on  6  in.  concrete  base.  4  new  catch- 
basins, 4  new  covers  with  iron  lids,  etc.:  Wolf- 
ram .St..  5,100  ft.  eranite  concrete  combined 
curb  and  gutter,  8,440  sq.  yds.  asphalt,  16  new 
catchbasins.  24  old  manholes  to  be  adjusted, 
12  old  catchbasins  to  be  adjusted,  12  new  cov- 
ers with  iron  lids,  -50  ft.  9-in.  tile  pipe  and  2 
cast  iron   gratings. 


The  citizens  of  Moline,  III.,  have  subscribed 
$18,000  for  building  a  six-mile  macadam  road 
to  connect  Rock  Island,  Davenport  and  Moline 
with  the  Kno.xville  turnpike. 

Jno.  A.  McGarry  &  Co.,  1001  Security  Bldg., 
Chicago,  111.,  at  32%  cts.  per  sq.  yd.,  was  the 
low  bidder  for  resurfacing  South  Loomis  St., 
Chicago,  from  West  25th  St.  to  West  31st  St. 

The  City  Council  of  Evanston,  111.,  has  voted 
to  pave  McDaniel  Ave.,  from  the  south  line 
of  Central  St.,  to  the  north  line  of  Noyes  St., 
with  granite  top  macadam  at  an  estimated 
cost  of  $13,856.  The  city  has  also  passed  a 
resolution  providing  for  the  paving  of  Sher- 
man Ave.,  from  Noyes  St.,  north  to  Central 
St.,  with  brick  at  an  estimated  cost  of  $19,666. 

A  road  petition  has  been  filed  in  the  County 
Court  at  Springfield,  III,  asking  for  the  estab- 
lishment of  a  road  district  in  North  Campbell 
Township,  just  east  of  the  city.  The  district 
is  known  as  the  Eastland  Road  District  and 
will  include  over  2,800  acres  of  land. 

City  Engineer  Clark  G.  Anderson  of  Moline, 
111.,  has  estimated  the  cost  of  constructing  the 
road  leading  from  the  citv  to  the  rural  town 
hall,  at  $18,000.  The  money  is  available  and 
it  is  probable  that  construction  work  will  be 
started  this  fall. 

The  Board  of  Local  Improvements  of  Ba- 
tavia,  111.,  has  awarded  a  contract  for  the  pav- 
ing of  Batavia  Ave.  to  the  Inter  Ocean  Pav- 
ing Co.,  of  Chicago,  111.,  for  $24,875. 

The  Board  of  Local  Improvements  of  Chi- 
cago, 111.,  has  awarded  the  contract  for  paving 
La  Salle  St.,  from  Madison  St.  to  Jackson 
Boulevard,  to  the  Citizens  Construction  Co., 
for  $3.42  per  sq.  yd.  The  paving  will  be  of 
creosoted  blocks. 

Vermillion  County  Commissioners,  Newport, 
Ind.,  have  awarded  a  contract  to  Geo.  W.  & 
Charley  Sykes.  of  Newport,  for  the  construc- 
tion of  the  Coon  Hollow  road  in  Clinton  town- 
ship, about  2%  miles  in  length,  for  $5,-300. 
Bids  were  opened  Aug.  26. 

The  County  Commissioners  of  Vermilion 
County,  Newport  Ind.,  have  awarded  a  con- 
tract to  Harry  A.  Carpenter  of  Cloverland. 
Ind..  for  the  construction  of  the  Higgins 
gravel  road  in  Eugene  township,  about  1.62 
miles  in  length,  for  $9,321.  Bids  were  opened 
Aug.  26. 

Indiana. 

•J"The  Indianapolis,  Ind.,  Board  of  Public 
Works  will  receive  bids  until  10  a.  m.,  Sept.  9, 
for  improvement  of  first  alley  west  of  Penn- 
sylvania St..  from  Thirtieth  St.  to  Thirty-second 
St.;  Pennsylvania  St.,  from  Thirty-eighth  st.  to 
Fortieth  st. ;  first  alley  north  of  St.  Joseph 
St.,  from  Delaware  to  Pennsylvania  st. ;  Michi- 
gan St.,  from  Rural  street  to  Emerson  ave. ; 
first  alley  north  of  Thirtieth  St.,  from  Penn- 
.sylvania  St.  to  first  alley  west. 

^The  Common  Council  of  Rushville,  Ind., 
will  receive  bids  until  7  :30  p.  m.,  Sept.  6,  for 
the  construction  of  3,000  sq.  ft.  of  cement  side- 
walks on  Maple  St.  Thomas  S.  Cauley  is 
City   Clerk. 

^•Commissioners  of  Lake  County  at  Crown 
Point,  Ind.,  will  receive  bids  until  noon,  Sept. 
6,  for  the  construction  of  six  gravel  roads.  C. 
A.  Johnson  is  Auditor. 

•{•Board  of  Commissioners  Grant  County 
will  receive  bids  until  2  p.  ni..  Sept.  6,  at 
Marion,  Ind.,  for  the  grading  and  paving  of 
certain  highway  in  Franklin  township.  A.  Y. 
Stout  is  Auditor. 

•JiBids  will  be  received  by  the  Board  of 
School  Commissioners  until  Sept.  2,  at  Indian- 
apolis. Ind.,  for  the  grading,  graveling  and 
sodding  of  school  grounds  of  No.  -35  Madison 
-Ave.  and  Raymond  St.  John  E.  Cieland,  Busi- 
ness Director. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
— ,  by  the  Board  of  Park  Commissioners;  In- 
dianapolis, Ind.,  for  the  construction  of  cement 
sidewalks  in  Capitol  Ave.,  from  16th  to  21st 
St. 

The  County  Commissioners' at  Paoli,  Ind., 
have  approved  the  petition  presented  by  W. 
W.  Pinnick  and  others  for  the  construction  of 
the  West  Baden  and  Orangeville  road  in 
Northwest  Township.  A.  N.  McPheeters  has 
been  appointed  engineer  for  the  road. 

Preliminary  steps  for  the  paving  of  Mercer 


Ave.,  in  Decatur,  Ind.,  from  its  intersection 
with  Second  St.  to  the  corporation  line,  south, 
and  for  Adams  St..  from  .Second  St.  to  13th 
St.,  a  distance  of  about  two  miles,  have  been 
taken  by  the  City  Council. 

Iowa. 

•J«Bids  will  be  received  until  Sept.  8,  by  T. 
E.  Nichols,  City  Qerk,  Atlantic,  la.,  for  the 
construction  of  3  miles  of  asphaltic  concrete 
pavement  and  6  miles  of  cement  curb,  etc.  A 
certified  check  for  $2,000  must  be  filed  with 
each  bid.  C.  P.  Chase,  Iowa  Engineering  Co., 
Clinton,  la.,  is  Engineer. 

•J^Bids  will  be  received  by  the  City  Recorder, 
Otto  P.  Geiger,  Dubuque,  la.,  until  8  p.  m., 
Sept.  1,  for  the  improvement  of  Bluff  St.  from 
the  end  of  brick  pavement  between  15th  and 
16th  Sts.  to  the  north  lot  line  of  8th  St.  with 
sarco  macadam  or  its  equal.  City  Engineer 
estimates  that  the  improvement  will  require 
3.628  lin.  ft.  of  curbstone  reset  and  8,-557  sq. 
yds.  of  sarco.  A  check  for  $1,000  must  be 
filed  with  each  bid. 

The  City  Council  of  Council  Bluffs,  la.,  has 
passed  a  resolution  providin.g  for  the  repaving 
of  Broadway  from  the  east  line  of  Second  .St. 
to  the  west  line  of  Sixth  St.,  and  Main  St., 
from  the  south  line  of  Broadway  to  the  south 
line  of  First  Ave.,  with  vitrified  brick  with  a 
5-in.  concrete  base. 

The  City  Council  of  Clinton,  la.,  is  consid- 
ering the  reconstruction  of  the  Ravine  road 
from  Bluff  Boulevard  to  the  Elviro  road. 
The  City  Engineer  has  estimated  the  cost  of 
improving  the  road  at  $1,986. 

The  citizens  of  Wasington.  la.,  are  agitating 
the  construction  of  another  river-to-river  road. 
They  propose  to  take  the  matter  up  with  the 
commercial  clubs  of  the  towns  along  the  new 
way.  The  new  road  as  proposed  starts  from 
Davenport,  thence  through  Muscatine  to' 
Washington.  Sigourney.  Knoxville,  Indinaola, 
Winterset,  Greenfield,  Griswold,  Carson  and 
the  Bluffs. 

Kansas. 

Petitions  are  being  circulated  among  the 
farmers  north  of  Hutchinson.  Kan.,  for  the 
construction  of  a  sand-clay  road  through  the 
sand  hills  on  the  North  Plum  St.  road.  The 
petitions  call  for  the  establishment  of  a  road 
improvement  district  and  an  expenditure  of 
$1,000  a  mile  in  the  improvement.  Will  S. 
Thompson  and  C.  O.  Hitchcock  are  interested. 

Kentucky. 

The  Board  of  Public  Works  of  Paducah, 
Ky.,  has  awarded  a  contract  to  A.  J.  Miller  & 
Son  of  Lynchburg,  Va.,  for  Contract  "C"  ■as 
follows :  Granite  curbing,  6,150  lin.  ft.,  at 
76  cts.  per  lin.  ft.;  6,300  lin.  ft.  of  concrete 
gutter  at  23  cts.  per  lin,  ft.;  31..300  sq.  ft.  of 
concrete  sidewalks  at  11%  cts.  per  lin.  ft.;  9.30 
sq.  ft.  of  concrete  driveways.  14  cts.  per  lin. 
ft.,  and  500  lin.  ft.  of  cast  iron  drain  pipe,  26 
cts.  per  lin.  ft.     Bids  were  opened  Aug.  23. 

Maine. 

The  following  bids  were  received  Aug.  15  by 
Capt.  Joseph  F.  Gohn.  Constructing  Ouarter- 
master,  655  Congress  St.,  Portland.  Me.,  for 
the  construction  of  a  service  road  at  Fort  Mc- 
Kinlev,  Me. :  Worster  &  Wilson,  Portland, 
?6,.345;  R.  D.  Shaushan,  Portland,  $3,097;  F. 
H.  Marshall.  Portland.  $-1,977:  J.  W.  Gulkin, 
Portland,  $7,7.50,  and  Foreione  &  Romano  Co., 
SotUh  Portland,   Me.,  $6,090. 

Maryland. 

The  Board  of  Awards.  Baltimore.  Md..  has 
awarded  a  contract  to  Patrick  F.  Reddington, 
321  St.  Paul  St.,  Baltimore,  Md..  for  paving 
Park  Terrace  from  Park  Ave.  to  Robert  St., 
for  $5,680.     Bids  were  opened  .-Vug.  17. 

The  State  Roads  Commission  has  awarded 
the  contract  for  paving  Liberty  road,  between 
Walbrook  Junction  and  the  city  limits  of  Bal- 
timore, Md.,  to  the  Monroe  Paving  Co.  The 
contract  for  improving  the  Belair  road,  be- 
tween the  city  limits  and  Ovcrlea,  with  pitched 
macadam  was  awarded  to  E.  P.  Lindsay. 
Work  on  both  thorough  farec  will  be  begun  im- 
mediately. 

Michigan. 

The   board    of   countv   road    commissioners, 
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Iron  Mountain,  Mich.,  has  awarded  a  contract 
to  John  E.  Blomgren  for  $1,095  for  the  con- 
struction of  the  Iron  Mountain-Homestead 
road. 

The  contract  for  the  building  of  the  9-ft. 
macadam  road  on  Genesee  Ave.,  from  the 
easterly  line  of  Saginaw,  Mich.,  to  Cook's 
Corners,  was  let  by  the  county  road  committee 
to  Crowley  Bros.  The  specifications  call  for 
Burt  Portland  cement  and  trap  rock. 

The  survey  for  five  miles  of  the  East  Main. 
St.  road  out  of  Battle  Creek,  Mich.,  which  is 
being  made  by  Harlem  K.  Whitney,  with  a 
view  of  estimating  the  cost  of  improving  this 
stretch  to  make  it  a  state  reward  road  of  Class 
B,  is  nearly  completed. 

Minnesota. 

The  Park  Board  of  St.  Paul,  Minn.,  has 
awarded  a  contract  to  Keough  Bros,  for  grad- 
ing Section  No.  4  of  the  parkway  for  $7,375. 
The  board  also  awarded  a  contract  to  Chris. 
Johnson  for  grading  Section  3  for  $C,279. 

Property  owners  of  Northeast  Brainerd, 
Brainerd,  Minn.,  had  a  mass  meeting  recently, 
and  will  petition  the  city  council  to  put  in  ce- 
ment paving  on  Third  Ave. 

The  city  council  of  Albert  Lea,  Minn.,  is 
planning  on  having  College  St.  and  intersect- 
ing streets  paved  in  the  near  future.  It  is  pro- 
posed to  pave  College  St.,  from  Union  depot  to 
Washington  St.,  and  all  the  intersecting  streets 
between  Main  and  College  Sts.,  the  east  end  of 
Water  St.,  and  the  north  end  of  Broadway. 
City  Engineer  William  Barneck  has  estimated 
the  cost  of  the  proposed  pavement  as  follows : 
Creosoted  block,  $37,484;  vitrified  brick,  $.36,- 
168:     sandstone,     $45,209:      mineral      rubber, 


$36,168. 


Mississippi. 


•J«Bids  will  be  received  until  Sept.  5  by  Par- 
ham  Williams,  Chancery  Clerk,  Holmes  Coun- 
t}'.  Miss.,  at  Lexington,  for  the  working  of 
the  public  roads  by  contract  in  the  Cruger 
and  Ashton  precincts.  District  5,  for  the  re- 
mainder of  the  contract  made  with  the  late 
J.  D.  Pettus. 

The  county  commissioners  of  Holmes  Coun- 
ty. Lexington.  Miss.,  have  granted  the  petition 
of  G.  D.  McCaleb  for  the  establishment  of  a 
road  commencing  on  the  Lexington  and  Ebe- 
nezer  road  and  intersecting  the  Lexington  and 
Brozville  road  about  two  and  a  half  miles 
southwest   oi  Lexington. 

Missouri. 

The  county  court  at  Kansas  City,  Mo.,  has 
let  contracts  for  six  and  one-half  miles  of  new 
rock  roads  as  follows :  Hiler  Road,  three 
miles,  from  the  end  of  the  Spring  Branch 
Road  to  Oakland  Church,  to  Colyer  Bros., 
$17,074 ;  Mastin  School  Road,  three'  and  one- 
half  miles,  between  Grandview  and  the  Belton 
Road,  to   Davidson   Bros.,  $17,363. 

Montana. 

Work  is  to  be  started  the  latter  part  of  this 
month  on  improving  the  roads,  bridges  and 
trails  from  Belton,  Mont.,  in  the  Glacier  Na- 
tional Park,  at  a  cost  of  $15,000. 

Nebraska. 

^Bids  will  be  received  initil  2  p.  m.,  Sept. 
3,  by  H.  E.  Wells,  Clerk  of  Lancaster  County, 
Lincoln,  Neb.,  for  the  grading  of  a  county 
road  between  the  southwest  corner  of  the 
northwest  quarter  of  Section  32,  Town  12,  R. 
6,  and  the  county  line,  a  distance  of  5%  miles. 
Road  is  to  have  a  crown  of  2Vz  ft.  above  the 
bottom  of  the  ditch. 

R.  M.  Dodge  has  been  detailed  by  the  U.  S.  ' 
government  to  put  in  a  mile  of  model  road  at 
Central  City,  Neb.  The  site  for  the  road  has 
not  as  yet  been  selected,  but  it  is  likely  that 
the  mile  of  road  just  west  of  Central  City 
along  the  Union  Pacific  tracks,  the  mile  north 
from  Bishop  &  Withrow's  corner,  will  be  se- 
lected  for  the  demonstration. 

New  Hampshire. 

^Statc  Engineer  H.  C.  Hill,  Concord,  N.  H., 
will  receive  bids  until  1  p.  m.,  Sept.  9,  for  the 
construction  of  a  trap  rock  road  in  East  Kings- 
ton, N.  H. 

4*Bids  will  be  received  by  H.  C.  Hill,  State 
Engineer,  "New  Hampshire,  Concord,  N.  H., 
until  1  p.  m.,  Sept.  9,  for  the  construction  of 

Items 


a  gravel  road  in  Gorham,  N.  H.,  estimated  to 
cost  $7,900. 

New  Jersey. 

•{•Bids  are  readvertised  by  W.  T.  Joyce, 
Tow-nship  Clerk,  for  the  construction  of  a 
stone  road  from  Smalley's  Corner,  beginning 
at  the  South  Pemberton  stone  road  and  run- 
ning southerly  to  the  Buddtown  road  in  Vin- 
centown,  Southampton  Township,  Burlington 
County,  N.  J.,  a  distance  of  2.9  miles.  Bids 
will  be  opened  at  1 :30  p.  m.,  Sept.  6.  E. 
Thompson  is  Engineer  in  charge. 

New  York. 

•I«Department  of  Public  Works,  Buffalo.  N. 
Y.,  w'ill  receive  bids  until  11  a.  m.,  Sept.  2, 
for  paving  Vandalia  St.,  26  ft.  wide;  Republic 
St.  24  ft.  wide;  Ledger  St.,  24  ft.  wide;  Bar- 
ton St.,  26  ft.  wide;  Rano  St.,  30  ft.  wide; 
Princeton  PI.,  22  ft.  wide.  F.  G.  Ward  is  • 
Commissioner. 

The  bureau  of  engineering  at  Buffalo,  N.  Y., 
has  completed  the  plans  for  the  repaving  of 
Elmwood  Ave.,  between  North  and  Virginia 
Sts.,  in  connection  with  the  widening  of  the 
avenue  there. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Sept.  2, 
by  the  County  Commissioners  at  Columbus, 
Ohio,  for  the  necessary  labor  and  material  for 
macadamizing  the  Smith  Davis  Road  as  fol- 
lows :  Section  No.  1 — From  the  west  corpora- 
tion line  of  Worthington  to  the  Hocking  Val- 
ley R.  R.  track  at  Elmwood.  and  from  Elm- 
wood  south  to  the  Sharon-Clinton  Township 
line,  a  distance  of  19,350  ft. ;  4,300  tons  crush- 
ed limestone :  2,000  tons  crushed  limestone 
screenings.  Section  No.  2 — From  the  Hock- 
ing Valley  R.  R.  track  at  Elmwood  to  the  east 
end  of  the  Scioto  River  Bridge  at  Dublin,  a 
distance  of  17,130  ft. ;  3,700  tons  crushed  lime- 
stone; 1,700  tons  crushed  limestone  screen- 
ings. 

^Bids  will  be  received  until  noon,  Sept.  10, 
by  W.  F.  Whittier,  County  Surveyor.  Dela- 
ware, Ohio,  for  the  viiork  of  constructing  the 
Delaware  and  Sunbury  Pike.  The  road  is  lo- 
cated in  Berlin  and  Berkshire  townships  and 
extends  from  the  old  railroad  bed  to  the  vil- 
lage of  Sunbury,  including  nine  miles  of  grad- 
ing, draining  and  macadamizing. 

4«Bids  will  be  received  until  8:30  p.  m., 
Sept.  13,  by  Commissioners  of  Public  Works 
at  the  office  of  the  City  Engineer,  Olean,  N.  Y., 
for  the  construction  of  vitrified  brick  pave- 
ment, with  concrete  foundation  and  concrete 
curb  and  gutter  in  West  Henley  St.,  from  the 
west  line  of  South  First  St.  to  P.  R.  R.  switch 
at  loth  St.     R.  B.  Fords  worth  is  Engineer. 

•|«Bids  will  be  received  until  7 :30  p.  m., 
Sept.  13,  by  Commissioners  of  Public  Works 
at  the  office  of  the  City  Engineer,  Olean,  N.  Y., 
for  the  construction  of  vitrified  brick  pavement 
on  concrete  foundation  in  Whitney  Ave.,  from 
the  west  line  of  North  Union  St.  to  a  point 
40  ft.  west  of  the  west  line  of  North  First  St 
R.   B.   Fordsworth  is  Engineer. 

•|«Bids  will  be  received  until  8  p.  m.,  Sept. 
12,  by  Frank  Sibley,  Town  Clerk,  Scarsdale, 
N.  Y.,  for  the  resurfacing  with  a  bituminous 
macadam  of  the  highway  known  as  the  New 
York  Post  Road  in  the  town  of  Scarsdale.  E. 
J.  Wulff  is  Engineer. 

The  county  commissioners  at  Columbus, 
Ohio,  have  awarded  the  contract  for  the  im- 
provement of  the  Hilliard  and  Dublin  road,  a 
distance  of  1254  miles  to  John  M.  Snouffer,  46 
West  Oakland  Ave.,  city.  The  road  lies  in 
Norwich  and  Washington  townships  and  will 
be  of  water-bound  macadam.  The  contract 
price  was  $25,221. 

The  commissioners  of  Lucas  County,  To- 
ledo, Ohio,  have  awarded  a  contract  to  C.  W. 
Ryan,  of  Maumee,  Ohio,  for  the  construction 
of  a  macadam  country  road  in  Waterville 
township.     Bids  were  opened  Aug.  20. 

The  Lucas  County  Commissioners,  Toledo, 
Ohio,  have  awarded  a  contract  to  Russell  & 
Jennison  Co.,  Nicholas  Building,  Toledo,  Ohio, 
for  the  construction  of  a  macadam  road  on 
Lewis  Ave.,  from  Sylvania  .'Xve.  to  the  north- 
west line  of  Toledo  addition,  Washington 
township.     Bids  were  opened  Aug.  22. 

An  estimate  was  prepared  by  Public  Ser- 
vice Director  Lea,  of  Cleveland.  Ohio,  show- 
marked  thus  4*  indicate  work  now  open  for 


ing  the  cost  of  making  land  for  a  lower  drive- 
way and  boulevard  along  the  four-mile  stretch 
from  Edgewater  park  to  the  mouth  of  Rocky 
river.  It  is  estimated  that  it  would  cost  the 
city  $600,000  to  make  land  for  a  wide  lower 
boulevard  at  the  foot  of  the  high  bluffs  which 
now  fringe  the  lake  and  an  additional  $100,000 
would  be  needed  for  paving  a  100  ft.  road- 
way. 

State  Highways  Commissioner  James  C. 
Wonders,  of  Columbus,  Ohio,  has  awarded  a 
contract  to  A.  Emery  &  Son  for  the  paving  of 
the  Coopermill  road  for  one  mile  beyond  the 
corporation  limits,  Muskingum  county,  for 
$12,150.  The  work  is  under  the  supervision 
of  the  state  highway  commission. 

Contracts  have  been  awarded  for  rebuild- 
ing three  of  the  four  pikes  that  were  adver- 
tised for  sale  at  the  door -of  the  court  house 
in  Urbana,  Ohio.  L.  W.  Runkle  received  the 
contract  for  rebuilding  the  road  south  of  St. 
Paris  to  the  Runkle  pike  for  $1,075;  John 
Sheedy  received  the  contract  for  repairing  the 
pike  south  of  Urbana  for  $2,225.  and  for  the 
road  running  through  Kingscreek  for  $1,125. 
The  repairs  average  about  a  mile  in  length 
each. 

The  city  council  of  Upper  Sandusky.  Ohio, 
has  awarded  a  contract  to  P.  Drake  &  Sons, 
of  Marion,  for  the  paving  of  Johnson  St..  with 
brick.  The  contract  calls  for  the  use  of  some 
500.000  bricks. 

The  Wayne  County  Commissioners  at 
Wooster,  Ohio,  have  awarded  the  contract  for 
the  paving  of  the  west  part  of  the  Jones  road 
across  the  bottoms  west  of  Wooster.  a  dis- 
tance of  two-thirds  of  a  mile  to  D.  R,  Houser, 
of  Wooster,  for  $7,881. 

A  petition  will  soon  be  signed  by  the  proper- 
ty owners  in  Liverpool.  Ohio,  for  the  improv- 
ing of  Bradshay  Ave.,  from  Ambrose  .Ave.  to 
Avondale  St.,. by  grading,  curbing  and  paving. 
The  total  cost  of  the  improvement  will  ap- 
proximate $10,000. 

The  city  council  of  Covington.  Ohio,  has 
ordered  the  paving  of  Madison  .\ve.,  betw-een 
11th  and  12th  Sts.,  with  wood  block  as  a 'test 
and  to  take  the  place  of  the  asphalt. 

William  Harret  &  Co.  has  been  awarded  a 
contract  by  the  county  commissioners  at  Cin- 
cinnati, Ohio,  for  the  construction  of  the  Du- 
gan  Gap  road  at  a  cost  of  $13,082. 

Pennsylvania. 

4»Bids  will  be  received  by  the  State  High- 
way Department,  Capitol  Building,  Harrisburg, 
Pa.,  until  2  p.  m.,  Sept.  10,  for  the  construction 
of  1,076  ft.  of  road,  extending  from  station 
551  end  of  present  macadam  to  station  561  76 
end  of  the  present  paving  on  the  National 
road  in  Brownsville  borough  in  the  county  of 
Fayette.  Joseph  W.  Hunter  is  Highway  Com- 
missioner. 

The  city  council  of  Chester,  Pa.,  has  passed 
an  ordinance  providing  for  the  paving  of  the 
following  streets:  Broomall  St.,  from  Phila- 
delphia, "Baltimore  &  Washington  Railroad  to 
Third  St. ;  Concord  Ave.,  from  Third  St.  to 
the  Philadelphia,  Baltimore  &  Washington 
Railroad ;  Edgmont  Ave.,  from  Second  St.  to 
Third  St. ;  Fifth  St.,  from  Edgmont  .\ve.  to 
present  asphalt,  about  100  ft.  west  of  Morton 
Ave. ;  Fourth  St.,  from  Edgmont  Ave,  to 
Welsh  St.;  Flower  St.,  from  Front  St.  to 
Third  St.;  Highland  Ave.,  from  Third  to 
Sixth  St. :  Madison  St.,  from  Sixth  St.  to 
Twelfth  St.;  East  side  of  Market  St..  from 
East  Graham  St.  to  Front  St.;  Morton  .A.ve., 
from  Philadelphia,  Baltimore  &  Washington 
Railroad  to  115  ft.  north  of  Tenth  St.:  Provi- 
dence Ave.,  from  Sixteenth  St.  to  Tw^enty- 
fourth  St, ;  Penn  St,,  from  Front  St,  to  Third 
St.;  Seventh  St..  from  Madison  St,  to  Butler 
St.;  Second  St.,  from  Market  St.  to  Edgmont 
.A,ve, ;  Second  St.,  from  Penn  St,  to  Fulton  St, : 
Second  St,,  from  Lamokin  Run  to  Thurlow 
St.;  Third  St.,  from  Concord  Ave,  to  Clayton 
St. ;  Welsh  St.,  from  Fourth  St.  to  Edgmont 
Ave. :  with  sheet  asphaltum.  bithulithic.  wood 
block,  granite  block,  or  vitrified  brick  or  block. 

The  county  commissioners  at  McKeesport, 
Pa.,  have  decided  to  pave  the  thoroughfare 
from  Second  Ave.,  in  McKeesport,  to  the 
Boston  bridge  in  Versailles  borough,  a  dis- 
tance of  over  three  miles. 

bids. 
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ENGINEERING-CONTRACTING 


The  borough  council  of  Point  Marion    Pa 
has  awarded  Thoney  Pietro,  of  Morgantown' 
Menn°""'^''''    ^°''   P*^'"S     Mechanic     St.,     for 

A  survey  of  the  proposed  new  county  road 
from  Freeland  to  Wilkes  Barre,  Pa  has  been 
started.  ' 

A  new  road  is  favored  by  the  viewers  of 
East  Pike  Run  township,  Washington  Pa  The 
road  will  begin  at  a  point  on  the  Coal  Center 
and  Beallsville  road,  120  ft.  north  from  the 
mtersection  of  the  Pike  Run  and  Maiden  road 
with  the  Coal  Center-Beallsville  road  to  a 
point  in  the  Coal  Center-Beallsville  road  1  481 
ft.  south  of  the  point  where  the  Brownsville 
road  m  the  township  crosses  the  Coal  Center- 
Beallsville  road. 

South  Dakota. 

The  city  commissioners  of  Sioux  Falls 
S.  D.,  have  awarded  the  contract  for  paving 
Sixth  St.,  from  Main  Ave.  to  the  Sixth  St 
bridge  to  Joe  Sampson  for  $2.92  per  sq  yd 
Granite  pavement  will  be  used. 

Tennessee. 

M.  J.  Clark  &  Sons,  IMempliis,  Tenn.,  on 
Aug.  19  received  bids  for  approximately  65  000 
cu.  yds.  of  gravel  roadway  for  their  new  sub- 
division between  Poplar  and  Court  Aves 
Memphis,  Tenn.  M.  Eugene  Clark  has  charge 
of  the  awarding  of  the  bids.  The  gravel  will 
be  pit  run  and  screened  from  either  Tishom- 
ingo or  Camden  pits,  and  standard  city  of 
Memphis  specifications  will  be  adopted 

On  or  about  Sept.  1st,  S.  R.  Martin,  Mem- 
pliis.  Tenn.,  will   receive  bids  for  the  grading 
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md  graveling  of  approximately  10,000  cu.  yds. 
■)f  subdivision  work,  which  will  be  a  continua- 
tion of  the  present  Stonewall  place.  Standard 
city  of  Memphis  specifications  will  apply,  while 
the  gravel  will  be  either  from  Tishomingo  or 
Camden  pits.  It  is  reported  ap  alternate  bid 
on  crushed  stone  instead  of  gravel  will  be  con- 
sidered. 

Texas. 

•i»Bids  will  be  received  until  Sept.  13  at 
noon,  for  the  paving  of  Main  St.  road,  ac- 
cording to  the  plans  and  specifications  on  file 
m  the  office  of  the  County  Engineer.  J  B 
Ashe  is  Auditor  of  County,  Houston   Texas 

The  petition  of  J.  W.  Thomppson,'  et  al  for 
a  road  beginning  at  the  intersection  of  the 
Perry  &  Austin  survey  with  Clear  creek  was 
granted  by  the  County  Commissioners  of 
Houston,  Tex.,  provided  donations  of  the 
necessary  right  of  way  are  made  to  the  county. 

Th^  Board  of  County  Commissioners  at 
Sherman,  Texas,  has  awarded  a  contract  to 
Dennis  McNerney  for  work  in  the  Denison 
road  improvement  district  to  the  amount  of 
$850,000. 

The  city  council  of  Santa  Barbara,  Cal.,  has 
passed  a  resolution  providing  for  the  con- 
struction of  900  ft.  of  highway  eastward  from 
the  Hot  Springs  Ave.,  on  the  Coast  highway 
to  the  city  limits.  It  is  estimated  that  the  im'- 
provement  will  cost  $2,000. 

Robert  Staritt  and  Ira  Orcutt,  of  Orleans 
Cal.,  have  been  given  a  contract  to  construct 
10,125  ft.  of  road  from  a  point  above  Weitch- 
pec  up  the  Klamath  river,  at  a  cost  to  the 
county  of  $4,950. 


Virginia. 


The  Board  of  Supervisors  of  Warren  Coun- 
ty, Front  Royal,  Va.,  have  applied  to  the  Cir- 
cuit Court  for  an  order  for  an  election  on  a 
bond  issue  of  $.30,000  to  build  a  macadamized 
road  from  that  county  to  the  Rappahannock 
line  on  top  of  the  Blue  Ridge 

Washington. 

•I»Information  from  Tacoma,  Wash.,  states 
that  bids  will  be  received  until  Sept.  1,'  by  the 
County  Engineer,  for  the  construction'  of  the 
proposed  Browns  Point  Road.  The  cost  of 
the  work  is  estimated  at  either  $28,000  or 
$50,000. 

The  Pierce  County  Commissioners,  Tacoma, 
Wash.,  have  established  the  Browns  Point 
boulevard  and  bids  for  its  construction  will  be 
received  at  once.  The  new  roadway,  which 
has  been  under  consideration  for  nearly  ten 
years,  will  extend  from  Tacoma  to  the  'King 
county  line,  a  distance  of  five  and  a  half  miles 
along  the  east  side  of  the  bay.  It  has  been 
known  as  the  Dash  Point  road.  The  road  will 
cost  approximately  $50,000.  Torger  Peterson 
is  commissioner. 

A  meeting  is  to  be  held  by  the' automobile 
clubs  of  the  Pacific  Coast  on  Sept.  4,  at  the 
Hotel  Washington  Annex.  Seattle,  Wash.,  to 
discuss  the  feasibility  of  constructing  an  in- 
ternational highway  from  Mexico  to  Canada. 

The  J.  C.  McGuire  Co.,  of  New  Brighton, 
Pa.,  were  recently  awarded  the  contract  for 
paving  Pleasant  Ave.,  from  Skull  Dun  to  22d 
St..  ill  Wheeling,  W.  Va 


WAT  E  R-  WO  RKS       AND       SEWERAGE 


Alabama. 

The  city  of  Albertville,  Ala.,  recently  held 
an  election  to  vote  on  the  issuance  of 'bonds 
in  the  sum  of  $25,000  for  the  purpose  of  build- 
ing a  water  works  plant. 

An  election  will  be  held  at  Birmingham, 
Ala.,  on  Sept.  19  to  vote  on  the  question  of 
whether  the  water  plant  shall  be  sold  for 
$140,000  and  the  light  plant  for  $50,000.  Both 
plants   are  located   at   North   Birmingham. 

Arkansas. 

J.  C.  Wilson  has  obtained  a  franchise  to 
install  a  new  sewerage  system,  water  works 
and  light  plant  in  the  city  of  Clarksville,  .A.rk. 

California. 

•^Board  of  Public  Works,  Oakland,  Cal., 
will  receive  bids  until  U  a.  ni.,  Sept.  21,  for 
furnishing  necessary  labor  and  material  for 
the  construction  of  a  storm  sewer  in  San 
Pablo  Ave.,  from  59th  St.  to  67th  St.,  with  an 
outlet  on  66th  St.  Walter  B.  Fawcett  is  Sec- 
retary. 

The  city  of  Pleasanton,  Cal.,  has  awarded 
a  contract  to  Schmidt  Construction  Co..  2121 
Shattuck  Ave.,  Berkeley,  Cal.,  for  the  con- 
struction of  sewers  and  sewage  disposal  works 
for  $24,500.     Bids  were  opened  .^ug.  15. 

The  public  utilities  committee  of  San  Fran- 
cisco, Cal.,  has  recommended  to  the  board  of 
supervisors  that  authorization  be  given  for 
the  issuance  of  $3,000,000  water  bonds  to  in- 
augurate  the   new   municipal   system. 

The  city  of  Sisson,  Cal.,  is  agitating  the 
question  of  a  new  water  supply  and  the  board 
of  trustees  are  negotiating  for  a  new  source, 
which  will  furnish  pure  water.  Harvey  J. 
Sarter  is  running  lines  and  making  plans'  and 
specifications  for  the  water  system.  Plans 
are  also  being  prepared  bv  the  surveyor  for 
the  construction  of  a  sewer  system. 

A.  L.  Chambers  of  Oakland.  Cal..  has  been 
awarded  the  contract  by  the  board  of  town 
trustees  of  Los  Gatos.  Cal.,  for  extending  the 
sewer  system  of  that  city  for  $1,800.  The  plans 
call  for  a  section  of  the  proposed  sewer  to 
"^tend  234  3-10  ft.  on  San  Jose  .\ve.,  while 
the  other  section  is  to  be  constructed  on  the 
same  highway  for  a  distance  of  1.076  ft  and 
to  carry  a  6-in.  pipe. 


Colorado. 

The  contract  for  the  construction  of  a  wa- 
ter works  system  for  the  town  of  Grand  Val- 
ley, Colo.,  was  recently  awarded  to  D  G  Gor- 
don of  Pueblo,  Colo.  The  system  consists 
ot  concrete  reservoir,  wood  pipe  to  reservoir 
and  cast  iron  pipe  in  town,  about  25,000  ft' 
in  all.  The  contract  was  awarded  for  $26,000 
Theo.  Rosenburg  of  Glenwood  Springs,  Colo., 
is  the   Engineer. 

The  town  board  of  trustees  of  Johnstown, 
Colo.,  has  decided  to  install  a  water  works 
system  at  a  cost  of  $12,000.  to  be  ready  No- 
vember 1.  The  contract  has  been  awarded  to 
Fairbanks,    Morse   &    Co. 

The  contract  for  the  construction  of  the 
Washington  Park  storm  sewer.  Denver,  Colo 
•  has  been  awarded  to  the  Dennis  Gibbons  Con- 
struction Co.,  and  the  work  of  construction 
will  begin  within  the  month.  The  sewer  will 
be  18  miles  long,  and  the  contract  was  aw^ard- 
ed  for  approximately  $175,000.  The  same  firm 
also  has  the  contract  for  the  construction  of 
the  32-inile  sewer,  the  main  line  being  from 
Berkeley  Lake  to  University  Park  aiid  hav- 
ing several  small  branches. 

District  of  Columbia. 

Asa  E.  Phillips,  superintendent  of  sewers. 
Washington,  D.  C,  is  planning  to  build  two 
sections  of  sewers,  one  between  Shepherd 
road  and  14th  St.  and  the  other  between 
Emerson  St.  and  Georgia  Ave.,  the  entire 
work  estimated  at  $30,000.  The  work  will  in- 
clude 1,600  ft.  of  tunnel,  averaging  9%  ft.  in 
diameter.  Bids  for  this  work  are  to  be  re- 
ceived at  once. 

Florida. 

An  ordinance  has  been  introduced  in  ,the 
city  council  of  New  Smyrna,  Fla.,  providing 
for  the  offering  of  a  franchise  to  Fred  Whita- 
ker  for  water  works,  electric  light  or  gas 
plant. 

Idaho. 

At  an  election  held  in  Mountainhome,  Ida.. 
on  ."Kug.  17,  the  people  voted  down  the  propo- 
sition to  construct  a  water  works  at  an  esti- 
mated cost  of  $48,000. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 


Illinois. 

"I-Engineer  W.  S.  Shields,  140  Dearborn  St.. 
CJiicago,  111.,  is  receiving  estimates  until  Sent. 
15,  8  p.   m.,   for  the  construction   of  a  .50.000 
gal.   capacity  steel  water   tank  at  Toulon    IJl 
Arthur  Shinn  is  City  Clerk. 

...^^^'■'^  °^  '-°"^^'  Improvements,  Chicago, 
111.,  Charles  A.  V.  Standish,  Secretary,  will 
receive  bids  until  11  a.  m..  Sept.  7.  for  the 
construction  of  sewers  in  West  North  Ave 
as  follows:  2,690  ft.  2-ring  4y2-ft.  sewer  av- 
erage depth  15  ft..  2,720  ft.  of  2-ring  3%-ft 
sewer,  average  depth  15  ft,  2.6-50  ft.  of  2.ring 
3%-ft.  sewer,  average  depth  14.5  ft.:  1.680  ft. 
2-rmg  3-ft.  sewer,  average  depth  12.5  ft.:  900 
ft.  of  D.  I.  2-ft.  sewer,  average  depth  16  ft  • 
110  ft.  2-rmg  2V^-ft.  sewer,  average  depth  1.3 

i'iv^^°Vn-f?-,£^^'-  '^'''^'■-  ^^^^^Se  depth 
14  ft. :  2.50  ft.  1%-ft.  sewer,  average  depth  12 
tt.  The  work  includes  53  manholes.  56  catch- 
basins,  and  is  to  be  completed  by  August  1 
i?.,'.'^.„'^'"^  Engineer's  estimate  of 'the  work  is 
$66,000.  A  certified  check  for  10  per  cent  the 
amount  of  bidding  price  is  to  accompany  each 

•^Board  of  Local  Improvements  of  Chi- 
cago, 111.,  will  receive  bids  until  Sept  1  for 
building  brick  sewer  systems  in  West  'Bel- 
mont Ave.,  North  50th  Ave.,  West  Addison 
St..  and  North  52d  Ave. 

^•Board  of  Local  Imuprovements,  Wauke- 
gan  111  will  receive  bids  until  8  p.  m..  Sept 
1.  for  the  labor  and  material  for  the  follow- 
ing improvements:  A  system  of  sewers  with 
necessary  manholes,  catchbasins  and  house 
connections  in  portions  of  Sherman  Place, 
Clayton  St.,  Fairview  Place  and  Madison  St 
.\  sewer  with  necessary  manholes,  catchbasins 
and  house  connections  in  a  portion  of  Wash- 
ington St.  from  Fulton  Ave.  to  west  line  of 
Section  20,  all  in  the  Citj-  of  Waukegan,  Lake- 
County,   Illinois. 

The  contract  for  constructing  a  dam  for 
the  Centralia  Water  Supply  Co.,  at  Centralia. 
111.,  was  awarded  Aug.  20.  to  John  D  Vogt. 
Belleville,  111.  The  work  will  amount  to 
about  $22,000.  The  contract  for  constructing 
the  pipe  line,  gate  house  and  spillway  amount- 
ing to  about  $77,000.  was  awarded  to  H  H 
Hall.  .5.35   Murphy  Bldg.,   East   St.  Louis,  III. 
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The    Harper     Engineering   Co.,    of     East    St. 
Louis,  III.,  are  enginers   for  the  work. 

Mayor  John  R.  Cronin  of  Joliet,  III,  con- 
templates the  transfer  of  $25,000  from  the  city 
hall  fund  to  the  water  department  fund,  to 
be  used  for  drilling  a  well  and  equipping  a 
station  on  the  west  side  of  the  river,  and  also 
drilling  an  additional  well  at  the  pumping 
plant  on  Washington  St.  Matt  Bercheidt, 
City  Clerk. 

East  Peoria,  a  suburb  of  Peoria,  111.,  is 
taking  steps  toward  the  installation  of  a 
water  works  system.  A  committee  composed 
of  Dr.  Stiers,  Ike  McKinsey  and  John  Kraem- 
buhl  has  been  appointed  to  investigate  con- 
ditions. 

Plans  have  been  outlined  by  the  North 
Shore  Sanitary  Association,  of  which  David 
H.  Jackson  is  president,  for  the  disposition  of 
the  sewage  of  the  North  Shore,  Chicago,  III., 
and  to  decide  upon  a  plan  whereby  a  water 
supply  free  from  contamination  can  be  pro- 
cured for  the  municipalitie.s  of  Highland  Park, 
Lake  Forest,  Lake  Bluff,  North  Chicago, 
Waukegan,  Highwood,  Ravinia,  the  U.  S. 
Naval  Training  Station  and  Fort  Sheridan. 

The  water  works  committee  of  the  city 
council  of  Charleston,  111.,  has  awarded  a  con- 
tract to  the  D(  s  Moines  Bridge  &  Iron  Co., 
for  the  construi  lion  of  a  water  works  tower 
and  tank  for  $'-',98.5. 

The  citizens  of  Carlyle,  111.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $1.3,000,  to 
be  expended  for  the  extonsion  of  the  water 
works  and  electric  light  systems. 

Alvord  &  Burdick,  civil  engineers,  140 
Dearborn  St.,  Chicago,  111.,  are  preparing  a 
report  for  a  sewer  and  purification  .system  for 
South  Milwaukee,  Wis.  Improvements  to 
the  pumping  station  at  South  Milwaukee  will 
also  be  considered. 

The  P.  J.  McNulty  Co.  were  the  success- 
ful bidders  for  the  system  of  sewers  from 
.^Cth  place  to  6.5th  St.,  and  from  Kedzie  .Ave. 
to  Hamlin  Ave.,  in  the  city  of  Chicago.  The 
accepted  bid  amounted  to  $02,100.  The  sys- 
tem, according  to  their  contract,  must  be  com- 
pleted  by   Sept.    1,   1911. 

Civil  Enginer  Paddock  has  submitted  a  plan 
to  the  city  council  of  East  Moline,  111.,  for 
the  construction  of  a  sewer  in  that  city.  The 
plan  provides  for  the  laying  of  at  least  si.x 
miles  of  sewer  mains  which  will  drain  all 
that  part  of '  East  Moline  south  of  the  tracks 
and  lying  between  First  and   15th   Sts. 

Bids  were  opened  August  24  by  the  Board 
of  Local  Improvements  of  Chicago,  111.,  for 
constructing  several  small  sewers,  the  low  bid- 
ders being  as  follows :  South  42d  Court, 
Michael  Pontorelli,  4817  W.  Dakin  St.,  Chi- 
cago, $884:  South  43rd  Ave.,*NichoIas  Man- 
cini,  nOO  W.  Taylor  St.,  $871  :  South  43rd 
Court,  Michael  Pontorelli,  $.3,483;  South  Laf- 
lin  St..  Tutelli  &  Scullv,  518  W.  Tavlor  St., 
$007;  West  09th  St.  and  South  Irving  Ave., 
Simon  Ryan,  2927  W.  Congress  St.,  Chicago, 
$2,80G. 

Surveyor  E.  O,  Hills,  assisted  bjt  C.  R.  Flat! 
is  making  surveys  of  Fulton,  preparatory  to 
making  a  profile  and  an  estimate  of  the  cost 
of  a  sewage  system  of  the  business  portion 
of   the   city. 

The  board  of  local  improvements  of  Galcs- 
burg.  III.,  has  awarded  a  contract  to  the  Ot- 
tawa Construction  Co.  for  the  construction  of 
the  sewer  in  the  east  part  of  the  city  for 
$14,33(1.  The  sewer  is  to  be  constructed  on 
Berrien  St.,  as  far  east  as  Indiana  Ave.,  from 
there  it  is  to  run  north  to  Main  St.,  and  east 
en   Main   St.  as  far  as  Division, 

Indiana. 

4'Board  of  Public  Works,  Indianapolis.  Ind., 
will  receive  bids  until  10  a.  m.,  Sept.  7,  for 
local  sewers  in  and  along  Bellefontaine  St.. 
from  20th  St.  to  Sutherland  Ave. ;  alley  west 
nf  East  St.,  from  Raymond  St.,  895  ft.  north  ; 
alley  west  of  West  St.,  from  McCarty  St.  to 
Wyoming  St. ;  alley  north  of  Lincoln  St.,  from 
Leonard  St.,  977  ft.  west;  McPherson  St., 
from  20th  St.  to  Sutherland  .A.ve. ;  Euclid  .\\c.! 
from  Michigan  St.,   1.130  ft,  north. 

^Bids  will  be  received  until  7  ;30  p.  ni.,  .Sept. 
5,  I)y  the  Common  Council  of  Union  City,  Ind., 
at  the  council  chamber,   111%  West  Columbia 


St.,  for  the  construction  of  a  main  sewer 
branch  and  laterals,  connections  and  appur- 
tenances.   Ross  C.  Sutton  is  City  Clerk. 

Petitions  for  the  construction  of  sewers  on 
Portage  Ave.,  from  Elwood  Ave.  to  the  city 
limits  and  on  Olive  St.  from  Kenwood  to 
Washington  .Ave.,  have  been  approved  by  the 
board  of  public  works  of  South  Bend.  Ind. 

Frank  W.  Leibole  has  been  awarded  a 
contract  for  constructing  the  10-in.  sewer  on 
First  St.,'  by  the  citv  council  of  Goshen,  Ind., 
for  $0.35   per   ft. 

The  board  of  public  safety  of  Terre  Haute, 
Ind.,  has  awarded  a  contract  to  P.  O'Leary  & 
Son'  for  the  construction  of  a  new  sewer  ex- 
tension from  the  Ten's  engine  house,  in 
North  14th  St.,  to  the  sewer  on  Lafavette 
Ave.,  for  $0.36  per  lin.  ft. 

Iowa. 

4*Bids  will  be  received  until  Sept.  10  by 
the  Board  of  Supervisors  of  Jone  County  for 
the  drilling  of  a  well  on  the  county  farm. 
Tubing  of  the  well  to  be  5%  in.  galvanized. 
Louis   Gardner,    .\namosa,   la.,   is  Auditor. 

The  town  of  Lamotte,  la.,  has  voted  in 
favor  of  the  proposition  of  installing  a  water 
works   system. 

The  city  of  Marshalltown,  la.,  will  prob- 
ably hold  an  election  Sept.  30  to  vote  on  the 
issuance  of  bonds  in  the  sum  of  $30,000  for 
the  extension  of  the  sewer  system  to  the 
city  limits. 

Kansas. 

The  city  council  of  Hutchinson,  Kan.,  has 
awarded  the  contract  to  C.  Howard  for  the 
construction  of  the  Severence  St.  sewer  for 
$9,812,  and  the  contract  for  constructing  the 
Poplar  St.  sewer  to  Davis  &  Everett  for 
$4,501.     G.  L.  McLane  is  City  Engineer. 

Kentucky. 

Noble  &  Gardner  of  Paducah,  Ky.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  system  of  sewers  in  Newport,  Ark., 
for  $40,000.  George  .A.  Gardner  of  the  firm 
is  preparing  to  sub-let  part  of  the  work  and 
to  arrange  for  the  inauguration  of  the  work. 

Maine. 

•{•Bids  will  be  received  until  noon,  Sept.  12, 
by  the  Trustees  of  the  Portland  Water  Dis- 
trict, Portland,  Me.,  for  the  construction  of 
14  miles  of  pipe,  as  follows:  48-in.  steel  pipe, 
plates  Vi  in.  to  %  in.  thick,  delivered  and  laid 
complete ;  40-in.  cast  iron  pipe,  delivered ;  lay- 
ing 42-in.  cast  iron  pipe.  C.  W.  Fenn,  11  Ex- 
chp.nge  St.,  Portland,  is  Engineer. 

Maryland. 

^•Bids  will  be  received  until  noon,  Sept.  5, 
by  the  Town  Commissioners,  Centerville,  Md., 
for  the  construction  of  about  12,500  ft.  of  8, 
10  and  12  in.  sewers;  about  2,400  ft.  of  house 
connections ;  45  manholes.  Morse  &  Cockey 
are  Consulting  Engineers.  603  Continental 
Trust  Bldg.,  Baltimore,  Md. 

The  town  council  of  North  East,  Md.,  has 
granted  a  franchise  to  George  A.  M.  John- 
son, for  a  period  of  20  years,  for  the  con- 
struction of  water  works  for  the  town. 

Cumberland,  Md.,  proposes  the  installation 
of  a  new  water  works  system.  It  is  planned 
to  take  the  water  supply  from  the  Potomac 
River.     George  G.  Young  is  Mayor. 

.A  permit  has  been  granted  by  the  mayor 
of  Baltimore,  Md.,  to  a  number  of  residents 
of  Hampden,  allowing  them  to  begin  the  con- 
struction of  a  sanitary  sewer  in  the  territorv 
bounded  by  33rd  St.'  Wellington,  Chestnut 
and  Elm  Aves.  The  improvement  will  cost 
$3,000. 

Michigan. 

4*Rids  will  be  received  until  2  p.  m.,  Sept.  8. 
by  \,  H.  Dumond,  City  Clerk,  Owosso,  Mich., 
for  the  construction  of  sewers,  including  1,600 
ft.  of  24-in.  sewer,  880  ft.  of  20-in.,  500  it.  of 
15-in.,  80  ft.  of  6-in.  Y  branches ;  12  manholes ; 
1   special   catchbasin   inlet  for  flushing. 

Contracts  for  the  construction  of  sewers 
in  Stevenson,  Highland  and  Garland  Sts.,  have 
been  awarded  to  W.  N.  Sager  by  the  com- 
mon council  of  Flint,  Mich.  The  Stevenson 
St.    sewer,    from    the    Flint    river    to    Kearslev 


St.  will  be  about  570  ft.  long ;  the  contract 
price  being  $819.  The  Highland  St.  sewer  from 
Detroit  St.  to  the  east  end  of  Highland 
will  be  230  ft.  long  and  its  estimated  cost  is 
$277.  The  sewer  on  Garland  St.,  from  10th 
.Ave.  to  the  north  end  of  the  street  will  be 
about  1,300  ft.  long  and  will  cost  about 
$2,343. 

The  citizens  of  Caro,  Mich.,  recently  met 
at  the  council  chambers  to  confer  with  H.  E. 
Riggs,  sanitary  engineer  of  Toledo,  O.,  in  re- 
,gard  to  the  best  means  of  disposing  of  the 
sewage  and  the  location  of  a  filtration  plant 
at  some  point  which  would  eliminate  all  dan- 
ger of  contamination  with  the  water  works 
system  or  the  river  above  the  sugar  fac- 
tory. It  was  finally  decided  to  locate  the 
plant  on  the  south  side  of  .the  water  works. 

Bond  propositions  are  now  bein.g  considered 
'  1)y  the  city  council  of  Kalamazoo,  Mich., 
which  will  probably  be  submitted  to  the  voters 
at  the  fall  election  for  improvements  aggre- 
gating $100,000  as  follows:  The  Bryant  St. 
sewer,  from  Portage  Creek  to  Portage  St., 
$1,200 ;  the  Greenwich  place  sewer,  from  Kala- 
mazoo to  Willard,  $600 :  sewer  in  the  san- 
tary  zone,  $20,000;  Fulford  St.  sewer,  $15,000; 
Patterson  St.  sewer,  from  the  river  to  Doug- 
las Ave.,  $10,000;  new  wells  at  w-ater  works, 
$3,000 ;  tail  race  sewer,  from  Third  to  Vine, 
$1,500;  two  bridges  on  Mill  and  Gull  Sts., 
$40,000;    water    main    extensions.    $10,000. 

Plans  have  been  prepared  by  City  Engineer 
Terry  of  Flint,  Mich.,  for  the  construction  of 
the  following  sewers:  11th  St.,  from  Pine 
to  Harrison  St.,  Bonbright  St..  from  Wither- 
bee  to  Oren  St.;  Pine  St.,  from  11th  to  15th 
St. :  Frost  St.,  from  Flint  River  to  Third 
.Ave. 

City  Clerk  Tames  Schriver  of  Grand  Rapids. 
Mich.,  sold  bonds  Aug.  22  in  the  sum  of 
$20,000  for  the  construction  of  sewers. 

The   Keckonen   Hardware   Co.    of   Calumet, 
Mich.,  has  been  awarded  a  contract  by  the  vil- 
lage   of    Ahmeek,    Mich.,    for    furnishing    the       1 
pipe  necessary  in  the   installation  of  a   sewer      I 
system,  for  $1,616.     The  work  of  ditching  for      ' 
the   sewer   and   laving  the   pipe  was   awarded 
to  Hiltunen  &  Waino  for  $1,100. 

Minnesota. 

The  plans  and  specifications  for  the  ex- 
tension of  the  water  system  in  Austin,  Minn., 
by  bringing  in  the  water  from  the  City  Farm 
Springs  east  of  the  city  have  been  completed 
and  bids  will  be  advertised   for  at  once. 

The  citizens  of  Farmington,  Minn.,  have 
voted  in  favor  of  the  proposition  of  install- 
in.?  a   water  works  system. 

The  village  council  of  Grand  Rapids,  Minn., 
has  let  the  contract  for  the  construction  of 
the  lower  end  of  the  Leland  .Ave.  se'U'er  to  the 
Grand  Rapids  Improvement  Co.,  for  $4,894. 

Eraser  &  Danfortb  of  Red  Wing,  Minn., 
have  been  awarded  the  contract  in  Chippewa 
Falls,  Wis  ,  for  constructing  the  14  blocks  of 
new  sewer  on  Spring,  Rural  and  River  Sts.. 
for   $6,975. 

Missouri. 

-A  delegation  of  members  of  the  Oak  Hill 
Improvement  club  recently  appeared  before 
the  board  of  public  works  of  St.  Joseph, 
Mo.,  and  exacted  a  promise  from  that  body 
to  immediately  invite  bids  for  the  construc- 
tion of  an  extension  of  the  32d  St.  main  sew- 
er, from  the  alley  between  Lafayette  and 
Seneca  Sts.,  south  and  parallel  with  •32d  St. 
to  Mitchell  Ave. 

The  plans  for  the  now  sewer  system  for 
Miles  City.  Mont.,  as  revised  by  the  firm  of 
Burns  &  McDonnel,  Scarritt  Bldg.,  Kan- 
sas City,  Mo.,  have  been  received  by  the  city 
engineer. 

Montana. 

The  city  council  of  Helena,  Mont.,  has 
awarded  a  contract  to  .\dami  Bros,  for  $24,4.54 
for  the  construction  of  the  district  sewer 
in  the  Broadwater  addition.  The  same  firm 
also  was  awarded  tlie  contract  for  the  con- 
struction of  the  Broadwater  addition  out- 
flow sewer  for  $7,050.  Miracle-Tripp  Co.  was 
awarded  the  contract  for  the  Sixth  .A.ve.  im- 


provement   district    work    for    $11,948. 
Items  marked  thus  •}•  indicate  work  now  open  for  bidw. 
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Nebraska. 

Contracts  have  been  awarded  by  the  City 
of  Alliance,  Neb.,  to  the  Katz-Craig  Construc- 
tion Co.  of  Omaha.  Neb.,  for  exten.sion  of  the 
city  water  mains  and  doubling  the  water  sys- 
tem.    The   improvement   will   cost  $19,000. 

Grand  Island.  Neb.,  is  planning  on  build- 
in;;  a  sewer  system  to  the  soldiers'  home  and 
Milinrbs,  half  of  the  cost  being  appropriated 
I iv    the  state. 

The  city  council  of  Fremont,  Neb.,  has 
passed  an  ordinance  for  the  extension  of  the 
Sewerage  system  in  the  Northside  addition. 
■|  lie  estimated  cost  of  the  work  is  $4,700  and 
llie  expense  will  be  borne  by  the  property 
.  «u  ners. 

New  York. 

•J«Commissioners  of  Public  Buildings.  Mon- 
roe County.  Rochester.  N.  Y.,  will  receive 
bids  until  10  a.  ra.,  Sept.  3,  for  the  construc- 
tion of  sewage  disposal  plant,  etc.,  and  group 
of  buildings  to  be  used  for  a  tuberculosis  hos- 
pital on  the  Monroe  County  Farm  at  the  cor- 
ner of  Henrietta  and  Westfall  Roads.  Thomas 
J.  Bridges  is  Chairman  of  the  Commission. 

4*Bids  will  be  received  until  10  a.  m..  Sept. 
bi,  by  Board  of  Commissioners  of  Public 
Works,  for  the  construction  of  vitrified  pipe 
sewer  and  appurtenances  in  Main  St..  from 
North  Union  St.  to  the  Olean  Creek.  R.  B. 
Fordsworth.  City  Bldg.,  is  Engineer. 

The  board  of  contract  and  supply  of  Roch- 
ester. X.  Y.,  has  awarded  the  contract  for 
tlie  construction  of  the  Humboldt.  Hampden 
and  Marion  St  sewers  to  William  H.  Sours 
for  $24,013. 

The  board  of  local  improvements  of  Flat- 
bush,  Brooklyfl,  N.  Y.,  has  approved  meas- 
ures calling  for  street  curbing  in  New  Lots 
and  sanctioning  plans  for  a  number  of  new 
sewers  in  Flatbush  and  for  the  construction 
of  a  sewer  in  Church  Ave.,  from  Gravesend 
Ave.  to  14th  Ave.,  with  an  outlet  sewer  in 
14th  Ave.  to  37th  St. 

The  village  of  Lyndonville.  N.  Y..  has  vot- 
ed against  the  proposition  of  installing  a 
waterworks  system  in  the  village. 

Howard  Wmg,  civil  engineer  of  Buffalo, 
N.  Y.,  it  is  reported,  has  been  awarded  the 
contract  by  the  sewer  commission  of  Albion, 
N.  Y.  for  the  preliminary  work  to  be  done 
in  connection  with  the  proposed  sewer  sys- 
tem for  that  city. 

North  Dakota. 

^Bids  will  be  received  until  4  p.  m..  Sept.  8. 
by  W.  V.  O'Connor,  Clerk  of  the  Park  Board. 
Grand  Forks,  N.  Dak.,  for  the  construction 
of  an  8-in.  sewer  from  the  proposed  public 
.comfort  station  in  Riverside  Park,  .3.50  ft.. 
more  or  less.  W.  P.  Davies  is  President  of 
the   Park  Board. 

.\n  election  was  held  Aug.  30  in  Onida. 
N.  Dak.,  to  vote  on  the  issuance  of  bonds  to 
the  amount  of  $10,000  for  the  purpose  cf  in- 
stalling a  system  of  water  works  for  that 
place. 

The  city  council  of  Carrington,  N.  Dak., 
has  accepted  the  plans  and  specifications  fur- 
nished by  L.  P.  Wolffe  of  jDt.  Paul,  Minn.,  for 
a  system  of  sewerage  disposal  for  Carrington. 
Work  will  be  started  this   fall. 

The  city  of  Dickinson,  N.  Dak.,  held  a  spe- 
cial election  August  30  to  vote  on  the  propo- 
sition of  increasing  the  debt  limit  $70,000  for 
the   installation   of   a   complete   sewer   system. 

Ohio. 

^Bids'will  be  received  until  noon  Sept.  (1, 
by  Director  of  Public  Service,  Youngstown. 
0.,  for  the  necessary  labor  and  material  for 
the  construction  of  sewer  in  Phelps  St.  from 
Lincoln  Ave.  to  Boardman  St.  W.  H.  Mc- 
Millin  is  Clerk.  Plans  and  specifications  are 
on  file  at  the  office  of  the  City  Engineer. 

^Director  of  Public  Service.  Elyria.  O.. 
will  receive  bids  until  noon.  Sept.  2.  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  breakwater  at  the  Elyria  water 
works  pumping  station  west  of  Lorain.  Rose 
Moriarty  is  Clerk. 

^Bids  will  be  received  until  noo...  Sept. 
17,  by  J.  W.  Shimek,  Clerk  of  the  Board  of 
Control.    Newburgh,    O.,    for    the    necessary 


labor  and  material  for  the  construction  of 
sewer  and  water  mains  in  the  following 
streets :  First,  E.  130th  St.,  formerly  known 
as  Brett  Ave.,  sewer  pipe :  2d,  ,-\etna  Road, 
sewer  pipe;  3rd,  Anderson  Ave.,  sewer  pipe; 
4th,  Buckeye  Road,  water  main,  oth,  E.  11.5th 
St.,  formerly  Adams  St.,  water  main ;  fith, 
Union  St.,  between  E.  105th  and  E.  107th  St., 
water   main. 

^Bids  will  be  received  until  noon,  Sept.  3, 
by  A.  W.  Shatto,  Village  Clerk,  Newburgh 
Heights,  O.,  for  the  construction  of  sewers 
in  Alpha  Ave..  Beta  Ave.,  Bridgeview  Ave., 
Cuyahoga  St.,  Gamma  Ave.,  McGregor  St., 
Sigma  Ave. 

Phillips  &  Bixel,  Superior  St..  Cleveland, 
O.,  have  been  awarded  a  contract  by  the  vil- 
•  lage  of  Euclid,  O.,  for  laying  6-in.  water  main 
on  Lawnview  Ave.,  from  the  north  line  of 
Euclid  Road  to  the  center  line  of  Roseland 
.\ve..  for  $2,654.  Bids  were  opened  Aug.  22. 
F.  .A.  Pease  Engineering  Co.,  931  William- 
son   Bldg.,    Cleveland,   Engineers. 

Bonds  in  the  amount  of  $138,400,  recently 
authorized  by  the  city  council  of  Canton,  O., 
will  be  sold  Sept.  29.  The  issue  contains  an 
appropriation  of  $125,000  for  the  improve- 
ment of  the  water  works,  and  !')6,100  for  the 
construction  of  a  sanitary  sewer  in  St.  Elmo 
St.,  a  storm  sewer  in  Cedar  and  Dewalt  Sts.. 
and  sanitary  sewers  in  Warner  .^ve.  and 
Dorn  alley. 

H.  A.  Grimmer,  City  Auditor  of  Hamilton, 
O.,  will  sell  bonds  Sept.  6  in  the  sum  of  $50,- 
000  for  improvements  to  the  water  works  sys- 
tem, and  $50,000  for  the  construction  of  sew- 
ers. 

The  board  ,of  control  of  Niles,  O.,  has  sold 
bonds  in  the  sum  of  $32,000  for  the  con- 
struction of  sewers  in  sub-district  No.  4  of 
district  No.  3.  The  work  on  the  sewer  con- 
struction will  be  commenced  at  once. 

The  board  of  control  of  Middletown.  O., 
has  contracted  with  John  Arpp.  Jr..  to  build 
sanitarv    sewers   in    the   citv    for   $14,700. 

The  Massillon  Iron  &  Steel  Co.  of  Massil- 
lon,  O.,  has  been  awarded  a 'contract  in  Zanes- 
ville,  O.,  for  furnishing  the  city  with  an  in- 
determinate quantity  of  cast  iron  water  pipe 
at  $24.65  per  net  ton  for  4-in.  standard  bowl 
and  spigot  pipe  and  $23.16  for  the  6-in.   size. 

The  city  council  of  Newark.  O.  has  passed 
an  appropriation  for  $100,000  for  the  old 
water  works  of  H.  H.  'Verrill  of  Portland. 
Me.  The  city  has  partly  completed  the 
municipal  plant. 

Michael  J.  Cooney  has  been  awarded  the 
contract  for  installing  the  West  Main  St. 
storm  water  sewer  bv  the  board  of  control  of 
Springfield,  .0.,  for  $0,404.  M.  J.  Banin,  En- 
gineer. 

Construction  Supisrintendent  Hefferman  of 
the  water  department,  Dayton,  O.,  has  recom- 
mended to  the  city  council  the  laying  of  950 
ft.  of  8-in.  water  pipe  at  once  because  of  pro- 
posed paving  on  Germantown  St.,  to  the  cor- 
poration line.  The  cost  is  estimated  at 
$1,187. 

Plans  and  specifications  for  a  storm  sewer 
on  Glendale  and  Oxford  Aves.  were  submitted 
by  City  Engineer  F.  J.  Cellarius  to  the  c-itv 
council  of  Davton.  O  The  cost  is  estimated 
at  $1,7.55. 

William  Strachan  of  Lancaster,  O..  it  is 
reported,  has  received  the  contract  for  the 
construction  of  a  sewer  at  Bremen.  The  sewer 
is  to  be  4,706  ft.  long  and  two  ft.  in  diameter. 
The  contract  was  awarded  for  $-5,913. 

The  city  council  of  Piqua,  O..  has  ordered 
the  building  of  a  storm  sewer  for  the  north- 
west part  of  the  city.  It  is  estimated  that  the 
improvement  will  cost  $12,000. 

"The  sewer  committee  of  the  city  council 
of  Springfield,  O..  is  planning  for  the  laying 
of  a  number  of  sanitarv  and  storm  water 
sewers,  for  which  applications  have  been  filed. 
Among  those  to  be  constructed  are  Walter 
St.,  Maiden  Lane.  East  Liberty  St.,  Innisfallen 
,\ve.  and  Cedar  and  Lowry  Aves. 
Oklahoma. 

The  city  of  Carmen.  Okla..  held  an  elec- 
tion Aug.  29  for  the  purpose  of  voting  $1.5.- 
000  additional  revenue  to  extend  the  water 
works  and  electric  lights. 


Oregon. 

The  city  council  of  Klamath  Falls,  Ore.,  has 
awarded  the  contract  for  the  construction  of 
the  second  unit  of  the  sewer  system  of  the 
city  to  the  Chico  Construction  Co.,  of  Chico, 
Cal.  The  second  unit  of  the  system  comprises 
7.792  ft.  of  pipe  from  six  to  12  in.  in  diam- 
eter. The  price  for  which  the  work  is  to  be 
done  is  $12,490.  The  Chico  Co.  is  now  at 
work  on  the  first  unit,  having  obtained  the 
contract  some  lime  ago. 

Pennsylvania. 

The  City  Council  of  .Allontown,  Pa.,  has 
sold  bonds  in  the  sum  of  $34,500  for  the  con- 
struction of  sewers.  The  council  at  the  same 
time  awarded  the  contracts  to  George  Hard- 
ner  as  follows :  Lehigh  St.,  from  Little  Le- 
high to  Auburn  St.,  $5,190;  Summer  Ave.,  Le- 
high to  Little  Lehigh,  $17,.542;  10th  St.  Lin- 
den to  Turner,  $1,022;  Sixth  St.,  Hamihon  to 
Linden,  $590;  Fourth  and  Chew  Sts.,  to  Jute 
St..  and  the  Jordan  Creek,  $2,.371;  Sixth  St., 
From  Cedar  to  Summer,  $2,9.35. 

The  Dale  Borough  Council  (P.  O.  Johns- 
town, Pa.)  has  passed  the  ordinance  provid- 
ing for  the  combined  storm  water  and  sew- 
age sewers  in  Von  Lunen  road  and  in  Hoff- 
man alley.  The  sewer  will  extend  from  Blum 
St.  to  Clark,  McMillen  and  Messenger  Sts. 
and  to  Solomon's  Run.  The  pipe  will  be  from 
15  in.  to  20  in.  in  diameter  and  the  average 
depth  of  the  sewer  will  be  five  ft.  8  in.  The 
contract  will  be  let  as  soon  as  possible. 

The  city  council  of  Lebanon,  Pa.,  has 
passed  a  jjill  providing  for  a  special  election 
for  the  purpose  of  voting  upon  the  proposed 
increase  of  the  city's  indeljtedness  for  the 
construction  of  the  system  of  sewers.  It  is 
estimated  that  the  system  would  cost  $110,000. 

The  finance  committee  of  the  city  council  of 
West  Chester,  Pa.,  has  awarded  the  contract 
for  the  construction  of  about  1,100  ft.  of 
brick  conduit  to  Joseph  U.  Fritchie  &  Son  of 
Lancaster.  Pa.,  for  $4,180.  The  sewer  will  be 
constructed  from  Seventh  Ave.,  at  Gibbon's 
Run  to  the  Pennsylvania  Railroad. 

The  city  council  of  Erie.  Pa.,  has  awarded  a 
contract  to  F.  J.  Eichenlaub  for  the  recon- 
struction of  a  12  and  9-in.  sewer  in  West  12th 
St.,  from  Cascade  St.  westwardly,  1,320  ft.; 
the  bid  being  as  follows :  12-in.  pipe,  90  cts. 
a  ft. ;  9-in.  pipe,  80  cts.  a  ft. ;  6-in.  pipe,  40  cts. 
a  ft.;  12x9x6-in.  Y  or  T  branch.  $1.10,  man 
holes,  $35.  Of  the  other  bidders,  Edward 
DriscoU  bid  $1.10  for  12-in.  pipe,  while  David 
Jones  and  Joseph  McCormick  &  Bro.  each  bid 
$1.40.  The  reconstruction  of  this  sewer  must 
be  completed  before  the  paving  of  the  street 
can    be   finished. 

J.  LI.  Fritchey  &  Son  of  Coatesville,  Pa.,  has 
been  awarded  a  contract  by  the  sanitary  com- 
mittee of  the  Coatesville  borough  council  for 
the  construction  of  2,000  ft.  of  brick  storm 
sewers. 

Fabrizid  D'Andrea  has  been  awarded  the 
contract  for  building  the  10th  ward  sewer  in 
Scranton,  Pa.,  for  $3.50  per  lin.  ft.  The  sewer 
is  to  empty  into  the  Dunmore  sewer,  and  is  to 
be  6.640  ft.  in  length.  The  cost  will  be  ap- 
proximately $25,000. 

City  Engineer  M.  B.  Cowden  of  Harris- 
burg,  Pa.,  has  put  his  force  to  work  preparing 
the  specifications  of  the  sewers  that  will  be 
built  this  year  under  the  $100,000  loan  item 
for  sewer  extensions. 

The  water  department  of  Harrisburg,  Pa., 
has  awarded  the  contract  for  the  building  of 
the  additional  concrete  wall  at  the  basin  at 
the  filter  plant  to  William  S.  Miller  of  the 
firm  of  Coder  &  Miller  for  $2,287. 

South  Dakota. 

•|*Bids  will  be  received  by  F.  W.  Raymond. 
City  .■\uditor,  Aberdeen,  S.  Dak.,  until  8  p.  m.. 
Sept.  12.  for  the  construction  of  all  sewers 
ordered  by  the  city  council  as  follows :  Sixth 
.\ve.  southeast.  Dakota  to  Jackson  St. ;  Second 
Ave.  southeast.  Washington  St.  to  230  ft. 
west. ;  Lincoln  St.  north.  First  to  Second  Ave. 
northeast,  including  approximately  366  ft.  of 
10-in.  pipe:  .386  ft.  of  8-in.  pipe;  232  ft.  of 
8-in.  pipe;  three  manholes. 

•J-Bids  will  be  received  by  Lewis  Larson. 
Citv   Auditor,    Sioux    Falls,    S.    Dak.,   until   9 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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p.  111.,  Sept.  G,  for  tlie  construction  of  all  main 
and  trunk  sewers  in  the  West  Side  Sewerage 
District.  Plans  and  specifications  are  on  file  at 
the  office  of  the  city  engineer  or  L.  P.  Wolfif, 
St.   Paul,   Minn.,  Consulting  Engineer. 

The  voters  of  Willow  Lakes,  S.  Dak.,  have 
voted  against  the  proposition  of  issuing  bonds 
in  the  sum  of  $9,500  for  the  installation  of  a 
sewer  system  because  bonds  for  the  same 
amount  were  not  voted  for  at  the  same  time. 
It  is  probable  that  another  election  will  be 
held  to  vote  on  the  issuance  of  $19,000  in 
bonds  for  sewers  and  water  works  system. 

Texas. 

^•C.  W.  Fassett,  City  Clerk,  El  Paso,  Texas, 
will  receive  bids  until  Sept.  20.  for  the  con- 
struction of  a  complete  garbage,  refuse  and 
sewage  disposal  plant  for  the  city  of  El  Paso. 
Tlie  work  is  estimated  to  cost  $100,000.  F.  H. 
Todd  is  City  Engineer. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
20,  by  C.  W.  Fassett,  City  Clerk,  El  Paso, 
Texas,  for  the  construction  complete  of  Gar- 
bage Refuse  and  Sewage  Disposal  Plant.  Pub- 
lic Works  Engineering  Co.,  Consulting  En- 
gineers, Beck  Bldg.,  Portland,  Ore.  Work  is 
advertised  elsewhere  in  this  issue. 

The  contract  for  the  drilling  of  a  new  well 
at  Oak  Clifif,  Dallas,  Te.x.,  has  been  awarded 
by  the  board  of  municipal  commissioners  to 
R.  H.  Dearing  &  Sons  for  $8.45  per  ft.,  if  the 
city  furnishes  the  steam  or  at  $9.65  if  the  con- 
tractor generates  the  steam  from  his  inde- 
pendent plant.  The  well  is  to  be  sunk  near 
the  wells  of  the  present  waterworks  plant 
and  will  be  from  1,600  ft.  in  depth  to  2,500  ft., 
with  a  10  and  8-in.  bore. 

The  following  bids  were  received  Aug.  22 
by  Constructing  Quartermaster  P.  Whitworth 
of  Fort  Crockett,  Galveston,  Tex.,  for  the 
construction  of  a  sewer  system  at  that  post : 
General  Contract  Co.,  New  Orleans,  La.,  $30,- 
900;  Isaac  Heffron,  Galveston,  Texas,  $17,- 
650;  Kelso  &  Vautrin,  Galveston,  Texas,  $16,- 
950;  Galveston  Gas  Fitting  &  Plumbing  Co., 
Galveston,  Texas,  $17,247. 

The  city  of  Ennis,  Tex.,  has  completed  the 
sale  of  its  $12,000  issue  of  waterworks  bonds 
and  four  and  one-half  miles  of  4-in.  and  8-in. 
mains  have  "been  ordered.  The  business  dis- 
trict will  contain  1,296  ft.  of  8-in.  main  and 
the  residence  and  outlying  districts  will  con- 
tain 22,600  ft. 

An  election  was  held  in  Texarkana,  Tex., 
on  Aug.  2.3  to  permit  the  people  to  pass  upon 
the  settlement  of  difTerences  between  the  city 
and  the  water  company.  The  city  recently 
voted  the  issuance  of  bonds  in  the  sum  of 
$200,000  for  a  new  water  system  and  if  the 
dififerences  are  settled  steps  will  be  taken  to 
invalidate  the  issue. 

The  city  of  Terrell,  Tex.,  recently  held  an 
election  to  vote  on  the  issuance  of  bonds  for 
the  improvement  of  the  city's  light  and  water 
plant. 

The  city  council  of  Floresville,  Tex.,  has 
decided  to  purchase  a  new  engine  and  air 
compressor  for  the  city  water  works. 

A  contract  for  the  construction  of  the  sew- 
er from  .'Kkard  St.,  eastward  on  Elm  to  the 
Wilson  Bldg.,  in  Dallas,  Tex.,  has  been 
awarded  by  the  board  of  municipal  commis- 
sioners to  the  Dallas  Limie  and  Gravel  Co., 
for  $3,455.  The  sewer  is  to  be  10-in.  in  size 
and  will  at  the  lowest  point  be  22  ft.  below 
the  surface. 

Utah. 

.\t  a  recent  meeting  of  the  city  council  of 
Eiihraim,  Utah,  it  was  decided  to  call  a  special 
election  in  order  to  decide  the  question  of 
bonding  the  city  for  a  waterworks  system.  R. 
E.  Caldwell,  the  engineer,  after  making  a 
careful  estimate,  said  that  the  cost  of  install- 
ing the  system  with  cast  iron  pipes  will  be 
$83,000;  riveted  steel  pipes,  $38,000;  wood 
stave  pipes,  $33,000.  He  recommended  the  use 
of  wood  stave  pipes. 


Washington. 

Plans   for  the  construction  of  a  sewer  sys- 
tem  in   Kennewick,   Wash.,   estimated   to   cost 
$40,000,   are  being   examined   by   the   Consult- 
ing Engineer.  , 
Wisconsin. 

The  city  council  of  LaCrosse,  Wis.,  has 
voted  to  refer  the  matter  of  bonding  the  city 
for  $250,000  for  a  new  pumping  plant  and 
sedimentation  basin  to  a  vote  of  the  people. 

•J«Bids  will  be  received  until  7  :30  p.  m.,  Sept. 
6,  by  Board  of  Trustees,  Waterloo,  Wis.,  for 
the  construction  of  concrete  reservoir;  con- 
crete foundation  for  steam  pump ;  laying  18,000 
lin.  ft.  4,  6,  8  and  10-in.  water  mains;  setting 
fire  hydrants;  valves  and  valve  boxes.  J.  H.  , 
Thompson.  .324  Dearborn  St.,  is  Consulting 
Engineer.     P.  E.  Peschel  is  Village  Clerk. 

Canada. 

^.Town  Clerk  of  Rainy  River,  Ont.,  will  re- 
ceive bids  until  Sept.  6,  for  the  follow- 
ing; A— Laying  300  ft.  of  lo-in.  sewer  pipe; 
laving  650  ft.  of  12-in.  sewer  pipe;  laying  650 
ft'  of  10-in.  sewer  pipe;  laying  1,700  ft.  of  9-in. 
sewer  pipe;  laying  3-50  ft.  of  flexible  joint  iron 
pipe ;  constructing  19  manholes ;  constructing 
2  flush  tanks :  constructing  6  lamp  holes ;  con- 
structing pump  house  and  installing  machin- 
ery; B— Laying  3,450  ft.  of  6  in.  pipe;  laying 
l,i00  ft.  of  8in.  pipe;  laying  3,3o0  ft.  of  9-in. 
pipe.  C —  installing  disposal  plant.  J.  H.  Wil- 
son is  Town  Clerk. 

^Bids  will  be  received  until  Sept.  6,  at  1 
p.  m.,  by  J.  H.  Wilson,  Town  Clerk,  Rainy 
River,  Ont.,  for  the  following  sewer  work :  A. 
Laying  300  ft.  of  15-in.  sewer  pipe;  laying  650 
It.' of  12-in.  sewer  pipe;  laying  650  ft.  ot 
10-in.  sewer  pipe;  laying  1,750  ft.  of  9-in.  sewer 
pipe;  laying  35  Oft.  flexible  joint  iron  pipe; 
constructing  19  manholes ;  constructing  2  flush 
tanks ;  constructing  6  lamp  holes  ;  constructing 
pump  house  and  installing  machinery.  B.  Lay- 
ing 3,450  ft.  of  6-in.  pipe;  laying  1,100  ft.  of 
S-in.  pipe;  laying  3,-300  ft.  of  9-in.  pipe.  C. 
Installing  disposal  plant. 

The  City  Council  of  Winnipeg,  Man.,  has 
decided  to  construct  four  trunk  sewers.  The 
districts  to  be  benefited  and  the  cost  as  it  is 
divided  among  the  various  streets  are  as  fol- 
lows :  District  north  of  Poison  Ave.,  JefTer- 
son  Axe.,  McPhillips.  Red  River,  $275,690; 
McPhilips  St.,  Jefiferson,  Selkirk  Ave.,  $118, 
500;  total,  $394,190.  Clifton  District— Clifton, 
Portage,  Sargent,  $101,222;  Lavinia,  Clifton, 
Strathcona,  $6,757  ;  total,  $114,730.  District  west 
of  Clifton — Center  from  Assiniboine  River  to 
Portage  Ave.,  $19,382.  Ash  St.  District— Ash 
St.,  Assiniboine  River  to  Godfrey,  $44,495; 
Godfrey,  Cambridge  St.  to  Renfrew  $56,905; 
total  $101,4011  Grand  total  for  four  districts, 
$629,708. 

The  town  of  Fernie,  B.  C,  on  Aug.  15  vot- 
ed to  borrow  $27,000  for  sewer  extension  and 
$4,500  to  install  a  fire  alarm  system. 
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NOTICE  TO  CONTRACTORS. 

The  undersigned  committee  will  receive 
sealed  proposals  up  to  September  3,  1910. 
at  7:00  o'clock  in  the  afternoon  of  said 
day  for  the  construction  of  all  that  part 
of  the  sewer  system  of  the  First  Sewer 
District  of  the  city  of  Algoma.  Wiscon- 
sin, which  has  been  ordered  by  the  com- 
mon council  of  said  city  to  be  construct- 
ed, viz.:  commencing  on  Fremont  street,  * 
about  300  feet  west  of  the  Sixth  street 
intersection  thereof,  running  thence  east 
to  Fourth  street,  and  thence  north  on 
Fourth  street  to  the  Ahnapee  River;  and 
on  Steel  street,  from  the  Second  street  in- 
tersection thereof,  west  to  connect  with 
the  said  F'ourth  street  sewer  main,  and 
which  work  includes  the  following: 

The  laying  of  approximately  520  feet  of 
18  inch  sewer  pipe,  306  feet  of  15  inch 
sewer  pipe,  1022  feet  of  12  inch  sewer 
pipe,  940  feet  of  10  inch  sewer  pipe,  606 
feet  of  8  inch  sewer  pipe,  11  man-holes 
and   23   catch-basins. 

All  of  the  work  and  material  shall  be 
performed  and  furnished  in  accordance 
with  the  plans  and  specifications  there-  . 
for  now  on  file  in  the  office  of  the  city 
clerk.  For  convenience  and  expedition 
communications  in  reference  thereto  may 
be  addressed  to  the  city  engineer,  whose 
name  and  address  are  as  follows:  "A.  C. 
Greaves,   Sturgeon  Bay,   Wis." 

Bids  shall  specify,  in  detail,  the  cost 
per  linear  foot,  the  cost  of  manholes  and 
the  cost  of  catch-basins,  etc.,  for  con- 
structing said  sewer,  and  shall  include  the 
cost  of  all  connections,  so  that  when  com- 
pleted the  sewer  so  constructed  will  con- 
stitute a  completed  working  system  of 
sewerage. 

A  form  of  contract  and  bond  will  be 
furnished  by  the  city  of  Algoma,  which 
bond  shall  be  signed  also  by  two  sure- 
ties justifying  in  the  aggregate  to  an 
amount  equal  to  the  contract  price  agreed 
upon,  or  by  an  approved  surety  company 
for  the  same  amount,  and  all  bids  shall 
be  accompanied  by  a  certified  check  for 
$500.00  payable  to  "G.  W.  Warner,  Treas- 
urer," city  treasurer  of  Algoma,  to  be 
forfeited  to  said  city  in  case  said  bidder 
shall  be  successful  and  shall  then  default. 
The  right  to  reject  any  and  all  bids  is 
reserved  by  the  undersigned. 

Dated,  Algoma,  Wis.,  August  17,  1910. 
MICHAEL  MELCHIOR, 
HENRY    EARTHED, 
PETER    KASHIK, 
Committee  on  Streets  and  Bridges  and 
ex-officio   Board   of  Public  Works. 


PROPOSALS  FOR  HYDRAULIC 
DREDGE.  U.  S.  Engineer  Office.  Vicks- 
burg.  Miss.,  Aug.  20,  1910.  Sealed  pro- 
posals for  steel  hull  self-propelling  hy- 
draulic dredge,  steel  pontons  and  pipe 
line  and  also  for  the  component  groups 
thereof,  including  steel  dredge  hull,  steel 
pontons  and  pipe  line,  upper  works,  steam 
plant,  propelling  machinery,  electric  plant 
pumping  engine,  condenser  plant  and 
evaporator,  sand  pump,  suction  pipe  and 
ladder,  cutter  head,  gear  and  engine, 
winches  and  refrigerating  plant,  will  be 
received  at  this  office  until  12  m.,  Oct. 
20  1910,  and  then  publicly  opened.  In- 
formation on  application.  Clarke  S. 
Smith,   Capt.  Engrs. 


U  S.  Engineer  Office,  Room  N.,  Cus- 
tomhouse. New  Orleans,  La.,  August  9, 
1910.  Sealed  proposals  for  building  lock 
and  dam  and  lockkeeper's  dwelling  on 
Bayou  Teehe.  La.,  will  be  received  at  this 
office  until  11  a.  m.,  September  9,  1910. 
and  then  publicly  opened.  Information  on 
application.  Lansing  H.  Beach,  Lt.  Col., 
Corps  of  Engrs. 


(Proposal     Advertisements     Continued    on 
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Some  Notes  on  "Improved"  Methods  of 
Transporting  Mixed  Concrete 

"Concrete  is  conveyed  into  place  by  wheel- 
barrows, carts,  cars  or  buckets."  This  state- 
ment from  a  well  known  text  book  sum- 
marizes current  practice  with  a  fair  degree  of 
accuracy.  It  is  interesting  to  note,  however, 
that  improvements  in  methods  of  transport- 
ing concrete  have  been  recently  undertaken 
by  a  number  of  contractors  and  others  en- 
gaged in  concrete  work.  Doubtless  the  pre- 
vailing methods  named  by  the  text  book  have 
features  open  to  criticisni.  They  are  compar- 
atively slow  and  rather  expensive  in  labor 
and  plant  charges  and.  because  of  the  run- 
ways and  trestles  required,  are  somewhat  of 
a  hindrance  to  other  operations.  On  the 
other  hand  they  are  adaptable  to  a  wide 
range  of  conditions,  and  this  cannot  be  truly 
said  of  the  improvements  that  have  been  of- 
fered. We  are  reminded  of  these  matters  by 
a  number  of  jobs  of  concrete  work  which 
have  incidentally  come  under  our  personal 
observation  where  unusual  methods  of  han- 
dling concrete  from  mixer  to  forms  are  being 
employed. 

In    some    of    the    recent    concrete     building 
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work  ill  Chicago  concrete  has  been  distrib- 
uted from  hopper  towers  to  Hoor  and  col- 
umn forms  bv  means  of  gravity  chutes.  The 
method  is  substantially  the  same  as  the  one 
described  in  our  issue  of  March  30,,  1910, 
which  we  think  originated  with  and  we  know 
certainly  has  been  perfected  by  Pacific  coast 
builders.  In  the  article  referred  to  we  quoted 
some  very  significant  tigures  showing  the 
economy  of  cliuting  concrete  as  compared 
with  the  older  methods  of  transportation.  It 
appeared  quite  certain  also  that  nothing  was 
lost  through  chuting  in  the  substantial  qual- 
ity of  the  concrete  work  produced.  Our  in- 
formation is  that  the  recent  Chicago  work 
confirms  both  of  these  facts.  Pacific  coast 
contractors  have  successfully  delivered  con- 
crete by  chutes  to  upward  of  oOO  ft.  from  the 
mixer. 

Gravity  chutes  obviously  involve  certain 
requirements  as  to  elevations  with  which  it  is 
often  inconvenient  to  comply  and  this  has  led 
to  various  attempts  to  secure  means  of  mak- 
ing the  concrete  flow  on  level  grade  or  even 
up-grade.  The  editors  recall  an  instance 
some  years  ago  where  concrete  was  con- 
veyed some  scores  of  feet  at  nearly  level 
grade  in  a  temporized  V-shaped  trough  by 
stationing  men  with  shovels  at  intervals 
along  the  trough,  these  men  keeping  the  con- 
crete moving  by  "paddling."  In  a  large  build- 
ing w'ork  recently  noted  practically  the  same 
method  was  employed  except  that,  instead  of 
men  with  shovels,  mechanically  operated  pad- 
dles  were   used. 

Briefly  the  conveyor  consists  of  four  sec- 
tions of  V-shaped  steel  troughs,  each  about 
25  ft.  long.  Into  one  end  of  this  trough  the 
concrete ,  is  discharged  from  a  hoist  tower 
hopper,  and  from  the  other  end  of  the  trough 
it  flows  into  the  forms.  The  trough  is  sup- 
ported at  approximately  a  level  grade,  and 
above  it  and  over  its  center  is  supported  a 
rod  having  a  reciprocating  motion  of  about 
30  ins.  To  this  rod  at  intervals  of  about  20 
ins.,  are  attached  downward  extending  shovel 
blades  which  reach  nearly  to  the  bottom  of 
the  trough.  These  shovel  blades  are  so 
hinged  that  they  stand  rigid  during  the  for- 
ward stroke  of  the  reciprocating  bar,  but  dur- 
ing the  return  stroke  will  tip  up  and  ride 
over  the  concrete.  The  reciprocating  bar  is 
operated  by  a  small  motor  located  at  the  hoist 
tower.  The  trough  is  pivoted  to  the  hoist 
tower  so  that  it  can  be  swung  over  a  wide 
area  and  is  supported  by  guys  from  the  tower 
and  by  wooden  horses  underneath.  We  are 
informed  that  with  this  arrangement  180  cu. 
yds.  of  concrete  have  been  placed  in  floor 
forms  in  12  hours,  with  only  four  men  tend- 
ing the.  conveyor,  leveling  and  tamping.  It 
will  be  seen  that  about  100  ft.  is  the  conveying 
distance  at  which  this  device  has  worked.  .A. 
7  hp.  motor  was  sufficient  for  its  operation. 

A  conveyor  of  the  type  described  is  obvi- 
ously restricted  to  grades  rising  only  very 
slightly  above  level.  For  steeper  runs,  as 
most  of  our  readers  know,  use  has  been 
made  of  belt  conveyors  and  in  a  future  issue 
we  shall  give  some  account  of  such  a  plant, 
accompanied  by  cost  data.  One  disadvan- 
tages of  belt  conveyors  which  has  been  no- 
ticed on  several  pieces  of  work  is  the  slopping 
over  the  belt  edges  of  the  concrete.  This 
means  some  waste,  but  far  the  greater  objec- 
tion is  the  hardening  of  the  slopped  material 
about  the  conveyor  mechanism,  and  on  the 
ground  or  structure  underneath.  In  one  case 
recently  observed  there  were  series  of  hard- 
ened concrete  cones  standing  as  high  as  a  man's 
head  all  along  under  the  belt.  .\  remedy 
for  this  was  found  by  mixing  the  concrete 
quite  dr>'  for  conveying  and  wetting  it  down 
at  the  distributing  point  for  placing  in  the 
forms.  In  most  cases  where  belt  conveyors 
have  been  made  for  concrete  the.  conveyor 
construction  and  operation  have  not  been  well 
studied  out  with  the  characteristics  of  the  ma- 
terials to   be  handled   in  mind. 

Two  methods  of  conveying  concrete  which 
seem  to  have  been  very  attractive  to  inventors 
are  direct  pumping  and  propulsion  by  com- 
pressed air.  Knowing  what  has  been  done  in 
hydraulic  dredging  in  pumping  mud  and  other 
mixtures  of  water  and  earth  it  would  seem 
reasonable  to  assume  that  concrete  might  be 
similarly   handled.     We  have,  however,   never 
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heard  of  ils  being  done  successfully,  while 
we  do  know  of  several  attempts  which  have 
been  absolute  failures.  Propulsion  by  com- 
pressed air  has  met  with  more  success,  experi- 
mentally at  least.  We  are  speaking  of  course, 
of  propulsion  of  concrete  proper;  as  is  well 
known  neat  cement  and  mortar  grouts  are 
both  handled  successfully  by  compressed  air, 
and  grout  pumps  or  grouting  machines  are 
familiar    manufactured    articles. 

The  most  notable  experiments  with  com- 
pressed air  propulsion  of  concrete  that  have 
come  to  notice,  were  those.made  a  year  or  two 
ago  by  Messrs.  G.  W.  Buzzell  and  W.  H.  Lar- 
kin.  .A.fter  several  trials  these  gentlemen  de- 
vised an  iron  tank  having  a  door  at  the  top 
for  charging  the  tank  with  conorete,  and 
which  could  afterward  be  closed  air  tight, 
and  at  the  conical  bottom  a  discharge  pipe 
connection.  In  the  side  of  the  tank  there 
was  a  connection  for  the  compressed  air 
pipe.  It  will  be  seen  that  this  is  substantially 
the  construction  of  the  ordinary  grouting  ma- 
chine ;  the  tank  was  charged  with  concrete  and 
sealed,  after  which  the  air  and  discharge 
valves  were  opened  and  the  batch  forced  out 
through  the  piping.  A  4-in.  discharge  pipe 
was  used  and  concrete  was  delivered  through 
400  ft.  of  piping,  having  several  90°  bends,  and 
one  180°  bend  on  a  4-ft.  radius.  It  was  also  de- 
livered to  a  height  of  100  ft.  above  the  mixer. 
.\  1 :3 :5  concrete  of  2-in.  stone  mixed  wet 
was  employed,  and  of  various  air  pressures 
tried  50  lbs.  per  sq.  in.  was  found  most 
efficient. 

The  crucial  tests  of  any  or  all  of  these  meth- 
ods of  conveying  are  their  eflfect  on  the  quality 
of  the  mixture  and  their  cost.  There  seems 
to  be  no  reason  to  fear  that  any  of  the  meth- 
ods mentioned  except  pumping  cannot,  with 
proper  care,  be  made  to  deliver  a  mixture  in 
good  condition.  As  to  cost  of  conveying,  they 
all  show  very  attractive  figures.  Practically, 
however,  the  gravity  chuting  system  is  the 
only  method  that  has  been  widely  employed  in 
actual  work.  From  the  records  available  this 
can,  we  believe,  be  considered  a  successful 
method  from  all  points  of  view  within  the 
limits  of  its  working  range.  It  is  not  our 
purpose  to  make  comparisons,  however,  as 
the  data  are  not  available  for  true  comparison, 
but  merely  to  point  out  that  ways  lie  open 
for  other  than  the  common  methods  of  han- 
dling mixed  concrete,  and  that  they  offer  pos- 
sible   means    of    economy. 


Efifect  of  Salt  Water  on  Concrete. — Ex- 
periments- will  be  undertaken  by  the  Atlantic 
and  Pacific  Divisions  to  determine  the  effect 
of  sea  water  on  the  concrete  for  the,  lower 
locks  at  Gatun  and  Miraflores,  in  order,  that 
it  may  be  decided  whether  it  will  be  advisable 
to  take  steps  for  protecting  the  concrete.  To 
this  end  the  division  engineer  of  each  divi- 
sion has  been  directed  to  have  made  six  slabs 
about  3  ft.  square  and  not  less  than  6  ins. 
thick  of  concrete,  the  same  as  that  used  in  the 
lock  masonry,  the  larger  parts  of  the  aggre- 
gate to  be  forked  away  from  one  face  of  the 
block  leaving  that  face  with  a  finish  similar 
to  that  of  the  lock  walls.  Two  of  these  slabs 
will  be  left  untreated ;  two  of  them  will  be 
treated  with  sodium  silicate  in  the  form  of 
soluble  glass  in  solutions  of  different  strength, 
and  two  of  them  will  be  treated  by  Sylvester's 
process  with  alum  and  soap,  using  %  lb.  of 
soap  to  gal.  of  water  applied  boiling  hot  for 
the  first  wash,  and  24  hours  later,  a  solution 
of  alum,  2  ounces  to  the  gallon,  applied  cold. 
One  of  each  pair  of  slabs  will  be  given  a 
double  coat,  and  the  other,  two  double  coats 
of  the  respective  washes.  After  they  have 
been  treated  in  this  way  the  slabs,  together 
with  those  left  untreated,  will  be  exposed  to 
the  action  of  salt  water  at  a  point  as  near  as 
possible  to  the  location  of  the  lower  guide 
walls  at  Gatun  and  Miraflores.  They  will  be 
placed  in  the  water  simultaneously  and  allowed 
to  remain  immersed  until  the  walls  are  erected, 
and  it  becomes  necessary  to  decide  whether  or 
not  they  are  to  be  treated  to  resist  salt  water. 

The  walls  that  will  be  subject  to  action  by 
salt  water  will  be  only  those  of  the  lower  or 
sea  level  locks,  and  the  guide  walls  leading 
into  these  locks.  At  Miraflores,  about  1,400,- 
000  sq.  ft.  of  surface  will  be  thus  exposed, 
and  at  Gatun  about  1,270,000  sq.  ft. 
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CONCRETE    AND     REINFORCED    CONCRETE     SECTION 


Notes   on   the    Construction    of   a   Re- 
inforced Concrete  Arch  Bridge, 
with  Some  Costs. 

BY    W.    A.    HOYT.* 

In  concrete  bridge  construction,  as  in  other 
work,  there  is  first  the  general  problem,  after 
the  contract  is  signed,  of  how  to  attack  the 
individual  job.  It  is  commonplace  to  say  that 
each  job  has  its  special  problems  and  that 
profits   largely   depend   upon  the    solution    of 


jobs  carrying  a  constant  burden  of  nearly  30 
per  cent  of  the  contract  price  for  nearly  the 
life  of  the  job,  just  because  the  unit  prices 
were  not  well  chosen  and  profits  were  not 
large.  Yet  ihere  are  sometimes  disadvantages 
in  a  high  price  for  this  first  work,  for,  as  in 
bridge  work,  the  amount  is  not  definitely 
known  and  if  the  amount  is  decreased  then 
an  undue  amount  of  the  profits  are  sacrificed. 
The  particular  job  now  before  us  is  a  high- 
way bridge  of  seven  80-ft.  spans.  There  is  a 
rapid  current  with  from  zero  to  5  ft.  of  water. 


Fig.  1 — Section  of  Cofferdam  With  Outside  Annular  Sump. 


these  problems  in  developing  the  general 
scheme  for  handling  the  work.  Often  the 
contractor  is  so  busy  with  his  estimating  that 
a  half  thought  out  plan  is  adopted,  or  some- 
times even  no  plan  at  all  is  developed.  Often 
too,  a  very  elaborate  plan  is  laid  out  which 
has  to  be  discarded,  or,  if  retained,  is  a  con- 
stant financial  burden.  There  are  various  in- 
stances of  thousands  of  dollars  in  equipment 
being  entirely  abandoned  because  of  the  im- 
practicability of  the  scheme,  and  various 
other  instances  where  the  initial  cost  for  the 
plant,  and  its  installation,  for  mixing  con- 
crete is  about  as  much  per  cubic  yard  as  the 
concrete  should  have  cost  in  place.  The  writer 
has  in  mind  a  recent  conspicuous  instance 
where  the  concrete  mixing  and  handling  plant 
cost  about  60  cts.  per  cu.  yd.  of  concrete  it 
was  to  place.  Under  a  less'  elaborate  scheme 
many  yards  of  concrete  have  been  placed  for 
less  money  in  equally  as  difficult  a  situation. 

In  both  cases  of  under  equipment  or  over 
equipment  the  trouble  appears  to  be  in  the 
lack  of  knowledge  of  what  the  diiTerent  parts 
of  the  work  should  cost.  There  are  times, 
however,  when  economy  in  the  actual  perform- 
ance of  the  work  has  to  be  sacrificed  for  a 
larger  economy  or  to  meet  specific  needs. 

In  a  bridge  job  the  more  hazardous  work 
comes  first  with  the  foundations.  This,  to- 
gether with  the  plant  and  its  installation,  brings 
a  heavy  initial  outlay,  .'\vailablc  funds  may 
be  limited  just  at  this  time  for  various  suffi- 
cient reasons,  and  the  work  therefore  may 
have  to  progress  for  a  short  time  at  a  disad- 
vantage. Or  it  may  be  that  unit  prices  upon 
which  payments  are  to  be  made  are  not  well 
chosen.  The  price  upon  this  first  work  may 
not  be  sufficiently  large  to  make  the  job  nearly 
or  quite  self  sustaining;  then  it  may  be  neces- 
sary to  push  toward  the  more  profitable  work 
even  to  the  detriment  of  other  parts. 

The  prices  for  the  first  work  should  carry 
as  much  of  the  profits  for  the  whole  job  as 
is  possible  without  making  the  bid  unbalanced. 
The  writer  has  carried  through  work  on  funds 
representing  less  than  10  per  cent  of  the  total 
contract  and  this  amount  lieing  necessary  but 
for  a  short  time  at  the  beginning  of  the  work. 
The  remainder  of  the  time  the  job  carried  its 
own  financial  burden.     He  has  also  seen  other 


The  piers  and  abutments  extend  to  bed  rock, 
varying  from  8  to  14  ft.  below  mean  low 
water.  An  old  steel  bridge  rests  on  stone 
piers  on  the  same  center  line  as  the  new 
bridge,  the  floor  being  about  5  ft.  lower. 
There  are  5,860  cu.  yds.  of  concrete  to  place 
in  the  new  bridge  in  six  months'  time.  The 
materials  have  to  be  delivered  by  wagons. 
Traffic  must  be  maintained  on  the  old  bridge 
until  the  new  bridge  can  receive  it.  What 
should  be  the  general  scheme  and  how  large 
a  plant  is  warranted  ?  Answers  to  this  ques- 
tion from  various  experienced  parties  would 
be  interesting.  The  answer  of  the  parties  who 
did  this  work  is  outlined  below. 

It    was    decided    to    shift    the     steel     bridge 


were  build  up  using  timbers  cut  to  length  to 
be  used  in  the  centers  later.  The  12xl2-in. 
caps  were  extended  over  the  cribs  to  the  stone 
piers.  On  top  of  these  caps  3-in.  planks  were 
placed  as  ties  to  support  railway  rails.  The 
seats  provided  for  the  trusses  on  the  bents 
were  about  1  ft.  lower  than  the  seat  on  the 
pier. 

When  the  time  came  to  shift  the  trusses 
they  were  raised  by  hand  jacks,  supported  on 
the  bed  of  the  stream,  and  a  railway  rail,  well 
greased,  was  slipped  under  the  shoes.  Tim- 
ber struts  were  placed  horizontally  between 
tjie  trusses  as  near  the  shoes  as  possible.  A 
heavy  chain  was  slung  around  the  far  truss 
just  above  the  shoe  to  which  was  attached  a 
double  and  single  block  with  1%-in.  manila 
rope. 

A  double  action  winch  was  mounted  on  the 
far  end  of  the  pile  bent  around  the  drum  of 
which  passed  the  1%-in.  rope.  Thus  with  a 
winch  and  blocks  attached  at  each  end  of  the 
span,  and  12  men  and  1  foreman,  a  span 
could  be  slid  over  bodily  in  4  or  5  hours  with 
little  difficulty.  For  such  work,  however,  a 
wire  cable  is  preferable,  the  manila  rope  be- 
ing elastic  caused  the  movement  to  take  place 
in  a  series  of  jerks. 

Part  of  the  concrete  in  the  piers  was  put 
in  tlirough  the  bottom  of  the  old  bridge  before 
it  was  moved;  most  of  the  piers,  however, 
were  put  in  from  the  old  bridge  in  its  new 
position,  2  ft,  gage  track  for  Koppel  cars  be- 
ing laid  on  the  sidewalk  and  the  cars  pushed 
by  hand  from  a  mixer  to  a  chute. 

The  water  work  was  the  most  troublesome. 
The  current  being  Swift,  deflection  dams  had 
to  be  used  for  some  of  the  piers.  These  were 
made  by  nailing  two  legs  to  one  end  of  a  4x 
6-in.  stick.  The  legs  were  about  half  the 
length  of  the  4x6-in.  sticks,  thus  making  a 
gravity  horse.  With  the  legs  down  stream 
planks  were  then  placed  on  the  inclined  up 
stream  leg  and  pushed  down  the  slope  into 
the  water,  a  few  boulders  being  placed  on  the 
plank  to  help  hold  them  in  position. 

The  material  to  be  excavated  consisted  of 
about  2Vz  ft.  of  loose  shaley  conglomerate, 
then   sand  and  gravel  with  boulders. 

The  method  of  coiferdaming  for  shallow 
work  up  to  6  or  8  ft.  was  to  drive  wood  sheet 
piling  (3  in.  T.  &  G.)  to  within  2  or  3  ins.  of 


Fig.   2 — View    of   Concrete    IVIIxing    Plant   for   Arch    Bridge    Work. 


•Consulting  "Engineer.     Old    Colony     lUakllng, 
Chicago,  m. 


bodily  to  one  side  onto  pile  piers,  allowing 
about  3  ft.  clearance  between  the  new  position 
of  the  old  bridge  and  the  new  bridge.  Exca- 
vation for  two  of  the  shallow  piers  was  started 
at  once,  also  preparations  for  driving  piles  for 
the  temporary  pile  bents  to  support  the  120  ft. 
span  steel  trusses  in  their  new  position.  These 
bents  were  made  of  6  piles  driven  in  two  rows 
about  9  ft.  apart,  the  rows  being  about  3  ft. 
centers,  sway  braced  in  both  directions,  and 
capped  with  12xl2-in.  timbers.  Between  these 
bents    and    the    old    stone   piers    timber     cribs 


the  neat  lines  of  the  concrete  foundations. 
For  deep  work  (12  to  14  ft.)  6-in.  Carnegie 
steel  sheet  piling  was  used,  driven  with  only 
about  2  ins.  clearance,  thus  making  the  sheet- 
ing act  as  forms  for  the  concrete. 

The  selection  of  material  for  a  cofferdam  is 
important  and  should  be  adapted  to  the  ma- 
terial to  be  driven  through.  Books  upon  the 
subject  have  much  to  say  about  deep  and  diffi- 
cult foundations,  but  leave  a  great  amount  to 
be  said  about  the  "simple"  foundations.  Yet 
these  simple  foundations  often  mean  a  heavy 
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Fig.   3. — View   Sliowing    Arrangement   of   Tracks   from    Concrete   Mixer. 


loss  to  the  contractor  and  a  poor  if  not  dan- 
gerous quality  of  workmanship.  In  quiet 
shallow  water  (2  or  3  ft.)  with  clay  or  sand 
bottom,  2-in.  T  &  G  sheeting  may  be  used,  or 
3-in.  T  &  G  stuff  for  4  or  5  ft.  depth.  But  if 
the  material  contains  boulders,  roots,  or  logs, 
the  T  &  G.  planks  are  not  suitable,  as  a  small 
obstruction  will  throw  them  out  of  line,  thus 
causing  leaks.  Triple  lap  Wakefield  sheeting 
made  of  boards  for  shallow  depths  and  2-in. 
planks   for  greater  depths  is  better  and  safer. 

The  wood  sheeting  was  driven  by  hand  and 
the  steel  sheeting  was  jetted  down  or  jetted 
and  driven  with  a  small  temporized  pile 
driver,  consisting  of  a  breast  derrick  fitted 
with  short  leads  and  mounted  upon  a  scow ; 
the  hammer  being  the  follower  from  the  large 
driver.  This  was  raised  by  passing  the  ham- 
mer line  around  the  "nigger  head"  of  a  small 
vertical  engine  mounted  on  the  scow.  It  was 
not  an  economical  device  for  a  large  piece  of 
work. 

The  steel  sheeting  was  pulled  by  means  of 
block  and  fall  attached  to  a  portable  gin 
pole,  the  hoisting  rope  running  to  the  nigger 
head  of  a  large  hoisting  engine. 

In  nearly  all  the  foundations  there  was 
trouble  with  excess  water,  requiring  in  most 
cases  a  6-in.  centrifugal  pump  running  at 
nearly   full  capacity. 

Concrete  placed  under  water  may  be  and 
sometimes  is  of  good  quality,  but  this  cannot 
be  accomplished  by  simple  inexpensive  meth- 
ods. Projects  inland  are  usually  too  small  to 
warrant  the  extra  plant  required  to  perform 
this  subaqueous  work  successfully.  Tubes 
suspended  with  their  lower  end  a  few  inches 
above  the  bottom  and  kept  filled  with  concrete 
may  be  used  successfully  if  suspended  from 
the  boom  of  a  derrick  or  in  some  other  way. 
with  ample  room  and  hoisting  power  with 
which  to  operate  it.  It  is  next  to  impossible 
to  prevent  the  tube  from  clogging  occasion- 
ally and  frequently  when  men  are  new  at  the 


work.  When  it  does  clog  there  is  delay  and 
much  profanity  if  there  is  not  sufficient  hoist- 
ing power  to  raise  not  only  the  choked  tube 
but  also  the  choked  chute  leading  to  the  tube. 
Tapering  the  tube  does  not  remedy  the  trouble 
entirely. 

If   the  area  to   be  filled   is   sufficiently  large 
and  the  amount  of  water  sufficiently  small,  the 


from  within  the  pile  out  into  the  water,  with 
little  loss  of  cement,  until  when  within  a  few 
feet  of  the  box. 

The  only  absolutely  sure  way,  however,  is 
to  place  the  concrete  in  the  open.  To  accom- 
plish this  a  new  method  was  tried  on  one  pier. 
This  method  was  to  drive  the  sheeting  with 
2-ft.  clearance  all  around  the  foundation  for 
the  pier,  and  then  build  forms  inside  the  coffer 
dam  to  exact  position  from  the  rock  to  the 
necessary  height.  Thus  a  space  between  the 
sheet  piling  and  the  forms  was  left  all  around 
the  base,  at  the  rock  surface.  A  sump  was 
dug  for  the  suction  in  the  2-ft.  space  so  the 
water  could  be  drawn  down  to  the  rock.  Thus 
the  entire  amount  of  concrete  was  deposited 
in  the  dry  with  absolute  certainty  of  results. 
(See  Fig.  1.)  The  amount  of  sheeting  and 
the  excavation  were,  of  course,  somewhat  in- 
creased, but  this  was  somewhat  compensated 
for  by  the  greater  ease  and  regularity  of  plac- 
ing the  concrete.  The  grade  of  this  concrete 
for  this  pier  could  have  been  made  very  much 
leaner  with  perfect  safety.  For  the  case  in 
question  cyclopena  concrete  or  large  boulders 
were  allowed  to  be  thrown  in ;  they  could 
have  been  more  carefully  placed  and  a  larger 
amount  used.  The  forms  for  this  pier  base 
were  made  of  old  planking  set  endwise,  thus 
making  a  closer  fit  on  the  rock  at  bottom  and 
permitted  it  to  be  pulled  with  ease.  The  cross 
bracing  sustaining  the  sheeting  was  left  un- 
disturbed, part  of  it  being  concreted  in,  other 
parts  being  knocked  out  as  the  concrete 
reached  it. 

The  mixing  plant  consisted  of  two  %-cu.  yd. 


Fig.  4 — View  Showing   Reinforcement  in   Position  for  Arch. 


suction  from  the  pump  may  be  placed  in  a 
large  open  top  bo.x  at  a  distance  from  con- 
crete operations.  The  water  thus  being  drawn 
from  the  surface  and  flowing  over  the  edge  of 
the  bo.x  has  a  much  reduced  current.  In  this 
way  the  water  may  be  kept  to  a  depth  of  two 
or  three  feet  and  the  concrete  deposited  in  a 
pile  a,bove  the  water   line  and  pushed  bodilv 
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Fig.   5 — Details    of    Centers   for    Concrete    Arches. 


mixers,  one  at  each  end  of  the  bridge,  Fig.  2. 
For  5,860  cu.  yds.  of  concrete  the  question  is : 
How  much  can  be  spent  in  rigging  up  a  plant 
for  greatest  economy.  The  materials  were 
delivered  by  wagon  at  street  grade.  The 
mixers  were  elevated  sufficiently  to  allow  dis- 
charge from  mixer  into  Koppel  cars  which 
ran  out  on  a  nearly  level  track.  An  inclined 
track  for  Koppel  cars  to  supply  the  mixer,  led 
from  a  trench  dug  in  the  street  to  an  elevated 
hopper  over  the  mixer.  Thus  the  material 
was  wheeled  to  a  platform  at  the  level  of  a 
street  surface  and  dumped  into  the  charging 
car.  A  small  double  cylinder  6  H.  P.  hoisting 
engine  handled  the  cars  t,ip  the  incline,  the 
cars  being  dumped  directly  into  the  mixer. 
The  charging  cars  shown  in  Fig.  2  were  aban- 
doned and  Koppel  cars  substituted. 

The  labor  and  lumber  for  erecting  each  mix- 
ing plant  amounted  to  about  $75.00. 

The  depositing  of  the  concrete  in  the  arches 
was  by  means  of  Koppel  cars  running  on  two 
trestles  built  out  over  the  arches  about  20 
ft.  apart,  Fig.  3. 

With  this  plant  a  batch  of  about  15  cu  ft. 
was  discharged  in  2  minutes  when  all  was 
running  well,  the  average  for  several  succes- 
sive days  being  24.3  batches  per  hour,  or  about 
14  cu.  yds.  per  hour.  The  force  of  men  re- 
quired for  mixing  and  placing,  including  2 
foreman,  averaged  about  33  men,  20  manufac- 
turing the  concrete  and  13  placing  it.  The  av- 
erage  wheel   for  material  was    100    ft.     The 
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run  high.  The  tower  was  designed  by  the 
Aberthaw  Construction  Co.,  and  was  built  by 
the  Boston  Bridge  Co.,  Boston,  Mas. 


Fig.   1 — View  of  Steel    Hoist  Tower  With   Derricl<    Attachment. 


wages  of  laborers'  were  $2.'2.j  for  9  hours, 
amounting  to  about  57  cts.  per  cu.  yd.  for 
mixing  and  placing.  This  force  could  have 
been  reduced  by  6  men  if  certain  conditions 
had  been  slightly  altered.  The  57  cts.  per  cu. 
yd.  does  not  include,  of  course,  overhead  e.x- 
pense,  extra  handling  of  material  plant  in- 
stallation, and  many  other  things  which  should 
be  properly  charged  to  this  end  of  the  work. 

One  interesting  point  about  the  work  was 
the  fact  that  the  arch  steel  was  ordered  in 
one  length,  making  rods  which  were  1%-in. 
round  diameter  about  96  ft.  long.  This  length 
worked  out  much  better  than  if  the  rods  had 
been  ordered  in  two  or  three  lengths,  because 
there  was  ample  room  to  handle  this  length, 
Fig.  4.  The  labor  cost  of  placing  this  steel, 
including  threading  both  ends  and  placing  stir- 
rups, amounted  to  about  $4.10  per  ton. 

There  were  about  300,000  ft.  B.  M.  of  lum- 
ber used. 

The  design  of  the  centers  is  shown  by  Fig. 
5,  which  is  thought  by  the  writer  not  to  be 
the  most  economical  in  the  use  of  lumber. 

The  1-inch  lagging  worked  all  right  but  the 
2xl2-in.  joists  Iti  ins.  on  centers  defletted 
badly  in  places  and  the  two  side  spans  were 
stiffened  at  the  center  of  the  span  in  the  last 
centers  erected. 

The  contract  price  for  the  bridge  was  about 
$08,000,  which  was  $10,000  too  low.  The 
writer  was  superintendent  for  a  portion  of  the 
work  after  it  had  been  started  by  others. 


Steel  Construction  Towers  for  Concrete 
Work. 

The  increasing  use  of  steel  in  connection 
with  the  erection  of  concrete  and  reinforced 
concrete  work  is  well  illustrated  by  the  accom- 
panying photograph  and  drawings  of  a  steel 
construction  tower  which  was  designed  and  is 
being  used  by  the  Aberthaw  Construction  Co., 
of  Boston,  'Mass.,  on  the  new  r2-story  rein- 
forced concrete  cotton  warehouse  which  they 
are  erecting  for  the  Massachusetts  Cotton 
Mills  at  Lowell,  Mass. 


The  excessive  waste  of  lumber  in  connection 
with  reinforced  concrete  work  makes  it  im- 
perative that  sooner  or  later  steel  shall  be 
substituted  as  far  as  possible.  The  towers 
shown  herewith  are  made  up  in  sections  hav- 
ing a  total  height  of  10  ft.  9  ins.  over  all. 
They  are  of  very  simple  design,  composed 
principally  of  4.x4.x%-in.  angles  for  the  up- 
rights, and  2%x2%x%-in.  angles  for  the  hori- 
zontals and  braces.  On  two  opposite  sides  are 
5-in.  channels  which  serve  as  guides  for  the 
automatic  dumping  concrete  bucket.  A  good 
view  of  this  bucket  is  shown  by  Fig.  1  just 
after  it  has  been  tripped  and  is  dumping  the 
concrete  into  an  industrial  car. 

These  towers  are  suitable  for  any  class  of 
building,  and  can  be  erected  to  any  desired 
height  by  simply  adding  additional  sections. 
They  are  sufficiently  stiff  to  be  used  for 
heights  over  100  ft.  On  this  particular  job 
they  will  eventually  be  108  ft.  high.  The  top 
and  bottom  ilanges  of  every  section  are 
marked  from  a  flat  pattern  in  order  to  secure 
interchangeability.  In  each  section  holes  are 
punched  in  the  4x4-in.  uprights  in  order  that 
the  seat  plates,  Fig.  2,  of  the  derrick  can  be 
bolted  thereto,  thus  making  it  possible  to  place 
the  derrick  at  any  desired  height.  On  one 
side  of  the  tower  is  a  ladder  made  up  of  5x3x 
5/I6-in.  angles  and  %-in.  rods,  the  ladders 
being  made  up  in  sections  the  same  length  as 
the  sections  of  the  tower.  Two  towers  of 
ten  sections  each  are  being  used  on  this  job. 
They  cost  the  Aberthaw  Companj-,  laid  down 
and  ready  for  erection,  approximately  $500 
each,  or  $50  per  section.  This  may  appear 
high  as  compared  with  wooden  towers,  but 
the  steel  towers  are  subject  to  very  little  de- 
preciation and  can  be  used  over  and  over 
again. 

So  far  five  sections  of  each  tower  have  been 
erected,  bringing  the  height  of  each  up  to  54 
ft.  The  total  cost  of  labor  for  erecting  has 
so  far  amounted  to  $441 ;  but  this  figure  will 
be  materially  reduced  on  future  work,  as  the 
laborers  are  entirely  green  in  the  handling  of 
the   towers   and   consequently  the   labor   costs 


Methods    and   Cost  of  Constructing  an 
Irrigation    Conduit  of  Separately 
Molded  Half-Rings  of  Rein- 
forced Concrete.* 

The  Tieton  Project  of  the  U.  S.  Reclama- 
tion Service  includes  some  30,000  acres  lying 
north  and  west  of  North  Yakima,  Wash.,  in 
the   Courche   Creek  valley. 

The  general  scheme  of  the  irrigation  sys- 
tem is  simple,  the  supply  being  diverted  from 
the  Tieton  River  at  a  point  some  14  miles 
above  the  irrigable  lands  and  conducted  in 
a  reinforced  concrete  conduit  or  aqueduct 
along  the  Tieton  Canon  to  an  elevation  suf- 
ficient to  permit  of  piercing  the  Naches  Ridge 
by  a  tunnel  so  as  to  deliver  into  the  Courche 
valley  for  distribution.  This  paper  describes 
llie  main  canal  or  aqueduct  along  the  Tieton 
Canon,   several    novel   features  of  design   and 
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Fig.  2 — Details  of   Foot  Block  for  Attaching 
Derrick   to    Steel    Hoist   Tower. 


construction    likely   to    be    of    interest   having 
been   adopted  on  that  work. 

Surveys   made   in    1905   and    1906   disclosed 
the    fact    that   the   greater   part    of   the   main 


•From  the  "Tieton  Canal."  by  E.  G.  Hopsen, 
Proceedings,  American  Society  of  Civil  Engi- 
neers, Vol.  XXXVI,  p.  936. 
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canal  would  lie  on  side-hill  slopes  averaging 
close  to  60  per  cent.  The  side-hill  material 
for  the  most  part  consisted  of  soils  and  grav- 
elly clays  frequently  intermingled  with  slide 
rock  material  and  occasionally  consisting 
wholly  of  slide  rock,  the  latter  being  the 
local  term  for  a  talus  of  large  rock  frag- 
ments. The  earthy  material  in  the  side  hill 
was  found  to  be  generally  unstable  during 
the  spring,  when  frost  was  coming  from  the 
ground,  and  this  instability  was  later  found 
to  be  particularly  noticeable  in  some  of  the 
slide  rock  material  when  lubricated  by  mois- 
ture and  clay,  as  was  frequently  the  case. 

The  idea  at  first  had  been  to  excavate  a  side 
hill  ditch  of  horizontal  section  and  to  line  it 
with  concrete,  but  the  side-hill  material  in 
situ  was  found  to  be  mostly  at  the  natural 
angle  of  repose,  and  any  considerable  dis- 
turbance by  undercutting  the  slopes,  such  as 
would  be  necessary  for  this  type  of  construc- 
tion, would  result  in  extensive  slides  until  a 
new  condition  of  equilibrium  should  be 
reached.  Later,  it  was  found  that  much  of 
the  supposedly  solid  rock  formation  was  very 
little  more  stable  than  the  earth,  the  material 
behig  frequently  fractured  and  jointed  in  every 
direction,  with'  slippery  clay  seams,  and  dis- 
integrating rapidly  on  exposure  to  the 
weather. 

The  conclusions  reached  were:  (1)  That 
the  type  of  canal  should  preferably  involve 
as  little  disturbance  of  the  natural  side-hill 
slopes  as  possible;  (2)  that  the  canal  should 
be  a  practically  self-sustained  structure,  capa- 
ble of  resisting  considerable  external  earth 
pressure  on  its  upper  side,  and  of  sufficiently 
rigid  cross-section  to  retain  its  integrity 
against  internal  hydrostatic  pressures  without 
dependence  on  any  support  from  the  outside 
embankment. 

It  will  at  once  be  seen  that  the  flume  type 
more  nearly  fulfills  these  requirements  than 
anv  other,  except  as  to  external  earth  pres- 
sures, which  do  not  apply,  besides  possessmg 
the  advantage  of  a  low  first  cost.  Flume  con- 
struction, moreover,  wholly  avoids  the  dis- 
turbance of  the  natural  slopes.  The  most  un- 
satisfactory features  of  large  flume  construc- 
tion are  obviously  maintenance  and  periodic 
renewal.  The  Reclamation  Service  has  sys- 
tematically endeavored  to  avoid  temporary 
types  of  structures,  on  this  account,  unless 
conditions  are  such  that  they  have  an  mcon- 
testable   economic  advantage. 

In  the  vicinity  of  the  Tieton  Canon  the 
lumber  most  available  for  flume  construction 
was  yellow  pine  and  fir.  Of  these,  red  fir 
was  the  more  desirable  because  of  its  superior 
durability  and  comparative  freedom  from 
warping.  It  happened,  however,  that  the  local 
supply  of  red  fir  was  insufficient  for  so  large 
a  work,  and  an  adequate  supply  w;ould  have 
necessitated  shipments  from  a  distance,  at 
high  cost.  It  was  estimated  that  pine  used 
in  a  structure  of  this  kind  would  have  an 
average  life  of  from  10  to  12  years,  and,  m 
addition,  would  require  heavy  annual  mainte- 
nance and  renewal  work.  Allowing  for  com- 
plete renewals  every  10  or  15  years  and 
necessarv  repair  work  each  year,  and  capi- 
talizing 'the  first  cost  and  necessary  mainte- 
nance and  repair  work  at  6  per  cent,  it  ap- 
peared that  a  pine  flume,  when  thus  capital- 
ized, would  be  actually  as  costly  as  a  per- 
manent structure  even  2V2  times  as  great  m 
first  cost.  As  a  matter  of  fact,  careful  esti- 
mates showed  that  a  well-built  pine  flume, 
properly  supported  on  posts  founded  on  ma- 
sonrv  pedestals,  would  cost  more  than  one- 
half  "as  much  as  the  permanent  structure  that 
has  been  built,  so  that  the  early  abandon- 
ment of  a  flume  design  was  fully  justified. 

The  Reclamation  Service,  therefore,  at- 
tempted to  combine  some  of  the  advantages 
of  flume  construction  with  the  more  pernia- 
nent  types  by  working  out  a  design  in  rein- 
forced concrete,  which  alone  promised  to  give 
the  lateral  stiffness  necessary  to  resist  both 
external  and  internal  loadings,  as  well  as  to 
reduce  the  undercutting  of  the  side-hill  slopes 
to  a  minimum. 

The  most  conspicuously  practical  difficulties 
in  the  way  of  masonry  construction  on  the 
canal  location  were  lack  of  concrete  materials, 
water,  and  working  space.     Gravel  and  sand 


in  any  quantity  could  only  be  found  at  cer- 
tain localities  along  the  bottom  of  the  canon. 
Water  for  mi.xing  and  sprinkling  would  have 
to  be  taken  from  the  river,  many  hundreds  of 
feet  below  the  canal  location  except  at  its 
upper  end,  and,  moreover,  the  transportation 
of  building  materials  and  the  conduct  of 
building  operations  on  the  canal  line  would 
obviously  be  attended  with  much  inconven- 
ience on  account  of  the  steepness  of  the  canon 
walls  and  the  narrowness  of  the  ledge  on 
which   work   must  be   done. 

It  was  further  apparent  that  reinforced 
canal  lining  capable  of  resisting  the  stresses 
to  which  it  would  be  subjected  and  at  the 
same  time  economical  in  the  use  of  materials 


oftice  of  the  Reclamation  Service  at  North 
Yakima.  The  test  sections  were  made  of 
many  different  shapes  and  sizes.  They  were 
tested,  as  to  their  ability  to  stand  internal 
stress,  by  a  special  apparatus  applying  internal 
pressures  at  points  where  the  resultants  of 
internal  hydrostatic  pressures  with  a  full  con- 
duit would  fall.  This  testing  apparatus  con- 
sisted of  an  A-frame  set  inside  the  concrete 
shape  with  each  leg  delivering  pressures  ob- 
tained by  tightening  up  a  tension  rod  passing 
midway  between  the  struts  and  resisted  by 
a  yoke  on  the  outside  of  the  bottom  of  the 
shape.  The  pressures  were  registered  by  a 
special  device,  and  were  noted  carefully  dur- 
ing the  period  of  each   test,   the   shape   itself 
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to  the  fullest  extent  could  not  be  built  in 
place  advantageously  on  the  canal  location  so 
as  to  insure  the  necessary  excellence  of  work 
on  a  large  scale ;  on  the  other  hand,  it  was 
plain  that  first-class  work  in  reinforced  ma- 
sonry could  be  executed  in  the  bottom  of  the 
canon  at  places  where  there  was  sufficient 
working  space,  and  water  and  good  concrete 
material  could  be  had  in  abundance. 

It  was  concluded  that,  if  the  lining  could 
be  made  satisfactorily  in  the  yards,  the  diffi- 
culties of  handling  and  transportation  could 
be  overcome  by  careful  organization  and  the 
selection  of  a  suitable  plant.  The  most  seri- 
ous problems  to  solve,  in  connection  with  this 
plan  of  construction,  were  the  determination 
as  to  whether  reinforced  concrete  sect''»iis  or 
shapes  such  as  these  would  permit  of  handling 
and  transportation  without  serious  injury  to 
themselves,  whether  the  back-filling  could  be 
done  satisfactorily  so  that  the  shapes  would  not 
subsequently  settle  irregularly,  and  whether 
the  joints  between  the  shapes  could  be  made 
in  a  satisfactory  way. 

During  the  spring  and  summer  of  1906 
several  designs  were  prepared  for  concrete 
shapes,  and  later,  experimental  sections  were 
built  and  tested   in   the  grounds   of  the   local 


being  at  the  same  time  subjected  to  a  close 
scrutiny  and  the  development  of  all  cracks 
and  changes  in  diameters  being  measured  and 
noted    carefully. 

The  conditions  to  which  the  shapes  were 
subjected  during  this  test  were  obviously  not 
exactly  parallel  to  those  resulting  from  actual 
field  conditions,  it  being  impossible  to  dupli- 
cate by  mechanical  means  the  varied  stresses 
under  working  conditions.  The  tests,  how- 
ever, were  in  many  ways  much  more  severe 
than  might  reasonably  be  expected  under 
working  conditions,  and  in  every  case  the 
pieces  were  tested  to  failure.  It  was  found 
during  the  experiment  that  the  shapes  pos- 
sessed considerable  elasticity;  that  hair  cracks 
developing  under  pressure  apparently  had  no 
permanent  weakening  effect,  and  that  certain 
sections  possessed  much  rigidity  and  strength. 
These  experimental  shapes  were  cast  in 
wooden  forms,  and,  owing  to  the  swelling  of 
these,  the  reinforced  concrete  cross-bars  were 
frequentiv  cracked  at  the  point  where  they 
joined  the  main  body  of  the  shape.  The  test 
pieces  were  weakened  to  a  considerable  extent 
owing  to  this  cause.  In  spite  of  this  disad- 
vantage, however,  the  tests  showed  that,  with 
proper  care,   reinforced  concrete  shapes  such 
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as   these   could   be   built  cheaply   and   handled 
safely. 

The  shape  that  appeared  to  be  the  most 
satisfactory  resisted  internal  pressures  of  3,-. 
350  lbs.  from  each  strut,  which  was  more 
than  twice  what  the  hydrostatic  pressure 
would  be  with  the  canal  entirely  full  of 
water.  Under  this  pressure  it  was  found 
that  the  horizontal  diameter  increased  about 
%  in.,  which,  however,  was  largely  recovered 
when  the  pressures  were  removed.  During 
the  application  of  pressure  some  hair  cracks 
could  be  detected  on  the  face  of  the  concrete 
under  tension,  but,  after  the  pressures  were 
relieved,  they  wholly  disappeared.  The  sec- 
tions were  tested  for  external  stresses  due 
to  handling  in  various  ways,  such  as  being 
dropped  on  a  hard  floor  from  a  height  of 
several  inches,  being  rolled  on  one  side,  and 
being  dropped  from  greater  and  greater 
heights  until  they  were  finally  broken. 

From  data  obtained  during  these  tests  it 
was  determined  that  this  method  of  construc- 
tion promised  satisfactory  and  economical  re- 
sults on  a  large  scale,  and  final  designs  for 
open  canal  and  tunnel  sections  were  prepared. 
Complete  plans  and  specifications  for  canal 
construction  were  made,  and  the  work  was 
advertised  for  public  contract,  bids  being 
opened  during  November,  1906.  Two  alterna- 
tive methods  of  bidding  on  the  canal  construc- 
tion were  ofifered.  one  being  to  build  the  lining 
in  sections,  as  above  described,  and  shown  by 
Fig.  1 ;  and  the  other  being  by  the  older  and 
standard  method  of  depositing  concrete  lining 
in  place  in  the  canal.  Only  one  bid  was  re- 
ceived, and  that  was  based  on  the  method 
of  manufacturing  and  placing  the  concrete 
shapes  as  described  previously. 

A  contract  for  manufacturing  and  laying 
concrete  shapes  was  awarded,  and  work  was 
started  during  1907.  After  little  more  than 
a  start  had  been  made  by  the  contractor,  the 
plant  and  work  were  taken  over  by  the 
Reclamation  Service,  and  the  work  was  car- 
ried to  completion  in  the  fall  of  1909,  all 
work  being  done  by  force  account  under  the 
direction  of  the  engineers  of  the   Service. 

Figure  1  shows  the  typical  cross-sections 
of  open  canal  work  and  tunnel  work  as  con- 
structed. The  sections  or  shapes  in  which 
the  lining  was  manufactured  are  of  uniform 
length  (measured  along  the  canal)  of  2  ft., 
both  for  open  canal  and  tunnel  work.  Each 
shape  consisted  of  a  slab  of  reinforced  con- 
crete. 4  ins.  in  thickness,  molded  to  the  de- 
sired shape.  The  reinforcement  consisted  of 
%-in.  corrugated  rods  placed  4  ins.  c.  to  c. 
Each  open  canal  shape  was  stiffened  by  a 
4x6-in.  cross-bar,  which  had  for  reinforce- 
ment two  %-in.  corrugated  rods.  The  tunnel 
shapes  were  completely  cylindrical.  The  con- 
crete in  these  shapes  was  generally  com- 
posed of  1  part  of  cement  to  10  parts  of 
unmixed  aggregates,  the  latter  being  propor- 
tioned so  as  to  give  a  mixture  as  dense  as 
possible.  The  shapes  were  all  cast  on  their 
sides  in  steel  molds.  The  molds  were  made 
of  thin  sheet-steel,  riveted  to  steel  angles, 
and  stiffened  with  suitable  bracing  of  light 
angle  iron.  The  molds  for  the  open  canal 
were  made  in  four  pieces,  two  inside  and 
two  outside.  All  tunnel  molds  were  made  in 
six  pieces,  of  similar  construction.  All  parts 
were  light,  the  heaviest  being  handled  easily 
by  two  men.  The  method  of  construction 
may  be  briefly  described  as  follows : 

At  points  along  the  bottom  of  the  canon, 
level  spaces,  each  of  a  few  acres  in  extent, 
were  selected  and  used  as  yards  for  manu- 
facturing the  shapes.  These  spaces  were 
necessarily  of  small  area,  bcin.g  practically 
all  the  space  available,  the  canon  being  gen- 
erally a  mere  gorge.  At  some  of  these  points 
concrete  material  was  at  hand,  but  at  others 
it  had  to  be  hauled  from  a  distance.  AH 
open  canal  and  tunnel  lining  shapes  were  cast 
at  these  yards,  the  process  being  continued 
until  each  yard  was  filled,  or  the  necessary 
number  of  shapes  were  cast.  Whenever  the 
yards  were  sufficiently  large  so  that  storage 
could  be  had  to  enable  the  first  shapes  cast 
to  be  cured  and  hardened  properly,  a  process 
requiring  30  days,  before  the  yard  was  en- 
tirely fiUecf,  the  manufacture  of  new  shapes 
and  the  removal  of  the  finished  product  took 
place   simultaneously,   so   that   at   one   end   of 


the  yard  new  shapes  were  being  made,  while 
at  the  other  end  shapes  were  being  loaded  on 
cars  and  hauled  away,  this  being  continued 
until  all  lining  appurtenant  to  that  yard  had 
been  completed.  At  other  points,  where  space 
was  limited,  a  yard  would  be  filled  with 
shapes  which  would  then  be  left  to  harden 
while  work  started  at  some  other  point. 

All  mixing  was  done  in  cubical  batch  mix- 
ers, each  batch  exactly  filling  a  mold,  the 
open  canal  shapes  containing  about  0.47  cu. 
yd.,  and  the  tunnel  shapes  about  0.50  cu.  yd. 
All  the  aggregates  were  screened  by  rotary 
screens  and  segregated  into  two  grades  of 
gravel  and  one  of  sand,  the  coarsest  gravel 
used  passing  a  2%-in.  mesh.  All  material 
was  obtained  from  the  river  bed  or  adjacent 
bars,  passed  through  a  crusher,  and  screened, 
the  coarser  fragments  being  returned  to  the 
crusher.     A  very  wet  mix  was  used. 

The  yards  for  manufacturing  were  first 
cleared  of  obstructions,  such  as  large  rocks, 
fallen  logs,  etc.,  and,  if  necessary,  roughly 
leveled  and  staked  out  preparatory  to  placing 
the  forms  or  molds  in  position.  In  placing 
the  molds,  the  inside  forms  were  set  up  over 
a  portable  templet  and  bolted  firmly  together, 
so  that  all  shapes  should  have  exactly  the 
same  inside  dimensions  by  being  fitted  to  the 
same  templet.  The  latter,  when  bolted  to- 
gether, were  then  laid  in  their  correct  posi- 
tion on  the  ground,  being  supported  by  small 
wood  blocks :  the  outside  forms  were  then 
placed  in  position,  spaced  4  ins.  outside  of  the 
inner  forms,  and  held  there  by  wooden  block- 
ing and  iron  clamps.  The  ne.xt  step  was  to 
prepare  a  firm  and  correctly  molded  base  on 
which  to  tamp  the  concrete  in  the  molds.  This 
was  obtained  with  a  preparation  of  sand  and 
plaster  of  Paris  worked  to  the  consistency  of 
mortar  and  tamped  to  a  thickness  of  about 
I  in.  in  the  bottom  of  the  mold.  The  top  of 
this  plaster  was  readily  brought  to  a  smooth, 
even  surface  by  metal  molding  irons.  The 
plaster  of  Paris  quickly  hardened  into  a  tough 
plastic  mass,  which  wholly  closed  the  bottom 
of  the  mold  and  gave  an  even  bed  on  which 
to  ram  the  concrete ;  it  also  prevent-ed  the 
leakage  of  the  finer  portions  of  the  concrete 
material. 

A  regular  gang  in  each  yard  attended  to 
the  setting  up  and  removal  of  the  forms  and 
their  subsequent  cleaning  and  transportation 
to  other  localities,  also  to  the  preparation  of 
the  plaster  of  Paris  bases.  This  gang  ac- 
quired much  dexterity  by  constant  repetition 
of  the  same  process,  which  had  to  be  per- 
formed many  thousand  times  during  the  work. 
Frequently,  keen  rivalry  existed  between  the 
gangs  in  different  yards  as  to  how  many  forms 
could  be  set  up  in  place  in  a  given  time. 

After  being  set  up,  all  forms  were  carefully 
oiled  on  the  surfaces  with  which  the  concrete 
would  cotne  in  contact.  After  the  bases  had 
hardened  sufficiently,  the  concrete-placing 
gang  performed  its  share  of  the  process,  a 
batch  of  concrete  being  hauled  from  the  mixer 
to  each  shape  in  turn  in  an  ordinary  bottom- 
dumping  car.  the  material  being  dumped  into 
a  vat  placed  next  to  the  form  to  be  filled. 
The  mixture  was  immediately  shoveled  into 
the  mold,  the  steel  reinforcement  being  placed 
at  intervals  of  4  ins.  as  the  mold  was  gradu- 
ally filled.  The  reinforcement  was  held  in 
place  during  the  process  with  spacing  bars 
of  proper  width,  which  were  withdrawn  as 
the  concrete  gradually  filled  the  mold.  The 
mold  when  filled  was  left  for  a  short  time 
for  the  concrete  to  settle,  it  being  usually 
found  that  a  settlement  of  about  %  in.  to 
1  in.  would  take  place  as  the  material  gradu- 
ally consolidated  and  air  bubbles  escaped. 
Before  the  initial  set  had  taken  place,  how- 
ever, the  shape  was  finished  by  troweling  off 
the  top  surface  evenly  with  mortar  and  mold- 
ing it  with  a  special  molding  iron  so  as  to 
form  a  depression  around  its  upper  edge  for 
jointing  purposes. 

The  process  of  setting  up  forms  and  placing 
concrete  and  steel  was  performed  with  re- 
markable expedition  and  by  a  comparatively 
small  number  of  men,  considering  the  large 
variety  of  special  parts  to  be  handled.  The 
regular  gang  for  setting  up  and  handling  the 
forms  and  preparing  the  bases  consisted  gen- 
erally   of    one    foreman    and    10    men.      This 


gang  would  set  up  generally  about  80  to  100 
forms  per  day  at  an  average  cost  of  a  little 
more  than  50  cts.  per  form,  or  equivalent  to 
about  $2.20  per  cu.  yd.  of  concrete.  The 
average  cost  of  excavating,  handling,  crush- 
ing, and  screening  the  concrete  aggregates  was 
about  $1.50  per  cu.  yd.  of  concrete.  The 
cost  of  mixing  and  delivering  the  concrete 
to  the  molds  was  about  70  cts.  per  cu.  yd. 
The  cost  of  placing  concrete  in  the  moulds, 
including  the  handling  and  placing  of  steel 
reinforcement,  was  about  (15  cts.  per  cu.  yd. 
In  other  words,  the  total  labor  cost  for  the 
finished  concrete  in  the  molds  was  about  $5.05 
per  cu.  yd.  The  cost  of  plant  and  supplies 
added  about  $3.20  to  this  figure,  the  latter  in- 
cluding the  cost  of  all  steel  forms,  mixers, 
crushers,  pipes,  pumps,  teams,  and  wagons 
used  in  connection  with  making  the  concrete 
.for  the  open  canal  shapes.  The  total  cost, 
therefore,  for  labor,  supplies,  and  plant  for 
this  concrete  was  about  $8.25  per  cu.  yd. 

The  concrete  shapes  after  being  cast  were 
left  undisturbed  for  intervals  of  from  24  to 
36  hours  before  the  forms  were  removed. 
During  the  colder  weather  this  period  was 
sometimes  extended  to  two  or  three  days.  At 
these  times  the  top  and  exposed  surfaces  of 
the  molds  were  covered  with  wet  gunnysacks 
to  prevent  the  occurrence  of  sun  cracks  in 
the  concrete.  The  molds  were  then  removed 
simply  by  collapsing  the  inside  centers,  after 
removing  the  interior  bracing,  and  then  peel- 
ing off  the  outside  forms,  after  unbolting 
them.  The  reinforced  cross-bars  in  the  open 
canal  shapes  were  left]  with  their  bottom 
form,  which  consisted  of  a  H4-in.  pine  plank, 
in  place,  supported  in  its  middle  by  a  small 
wooden  prop.  The  forms  were  stripped  by 
a  trained  gang  in  a  very  systematic  and  ex- 
peditious way.  Each  part  of  the  removed 
form  was  carefully  laid  aside  for  reassem- 
bling, and  afterward  cleaned,  oiled,  repaired 
as  required,  and  transported  to  a  fresh  loca- 
tion to  be  used  again. 

The  concrete  when  stripped  invariably  had 
clean,  smooth  surfaces  with  sharp  edges  and 
good  color.  Immediately  after  stripping,  the 
concrete  was  covered  with  gunnysacks  or  can- 
vas and  sprinkled  continuously  for  a  period 
of  about  10  days  in  the  warm  weather.  For 
this  purpose  a  complete  system  of  piping, 
hose,  and  pumps  had  been  established  in  each 
yard,  and  the  water  was  delivered  from  the 
nozzles  under  a  good  pressure,  thus  making 
the  sprinkling  effective.  In  the  larger  yards 
as  many  as  two  or  three  men  were  continu- 
ously sprinkling  the  concrete ;  this  proved  to 
be  one  of  the  most  difficult  parts  of  the  proc- 
ess to  execute  in  a  satisfactory  way,  owing 
to  the  large  areas  over  which  the  yards  ex- 
tended. In  spite  of  all  precautions  and  vigi- 
lance, it  appeared  that  this  portion  of  the 
work  was  perhaps  executed  in  the  least  sat- 
isfactory way.  From  time  to  time,  however, 
tests  were  made  of  the  comparative  qualities 
of  the  concrete  cured  in  the  yards,  and  ap- 
parently it  was  not  appreciably  inferior  in 
strength  or  toughness  to  samples  of  concrete 
kept  continually  immersed  in  water. 

The  cost  of  wetting  and  finishing  the  con- 
crete for  open  canal  shapes  was  about  $1  per 
cu.  yd.,  thus  bringing  the  cost  of  concrete  up 
to  $9.25  per  cu.  yd.  for  labor,  plant,  and  sup- 
plies for  the  completed  shape,  or  about  $4.10 
for  each  shape  measuring  2  ft.  along  the 
canal  line,  or  equivalent  to  a  little  more  than 
$2  per  lin.  ft.  of  canal  lining  for  the  open 
canal. 

.'\bout  35  lbs.  of  steel  was  used  for  each 
shape,  and  about  %  bbl.  of  cement,  each  cost- 
ing about  $2.10  and  $1.50,  respectively;  so 
that  the  final  cost  of  the  concrete  in  the 
open  canal  shapes  when  completed  and  lying 
in  the  yard  ready  for  transportation  to  the 
canal,  including  the  cost  of  cement  and  steel, 
was  about  $8  per  shape,  or  $4  per  ft.  of  canal 
lining,  or,  if  reduced  to  a  yardage  basis,  equal 
to  about  $17  per  cu.  yd. 

The  costs  of  tunnel  lining  were  somewhat 
higher  than  the  above,  largely  due  to  the 
fact  that  the  plant  charges  for  tunnel  were 
more  than  for  open  canal  work,  as  there  was 
a  smaller  quantity  of  tunnel  lining  to  build, 
so  that  the  distributed  plant  costs  were  high- 
er.    The   final  cost  of  labor,  plant,  and  sup- 
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plies  in  iy08  for  tunnel  lining  was  about 
$ll.uU  per  cu.  yd.  of  concrete.  The  gross 
cost,  including  cement  and  steel,  was  about 
$10  per  cu.  yd.,  or  about  $9.5(1  per  individual 
shape  2  ft.  long,  or  $4.75  per  lin.  ft.  of  tun- 
nel   lining. 

The  foregoing  figures  for  the  costs  were 
obtained  about  the  end  of  1908,  after  about 
one-half  the  work  was  completed  and  the 
more  serious  initial  difficulties  of  construction 
had  been  overcome.  Administration  and  en- 
gineering charges  are  included,  averaging  in 
amount  about  13  per  cent,  inclusive  of  the 
cost  of  building  a  wagon  road,  described  later. 
The  shapes  were  permitted  to  lie  in  the 
yards  for  a  period  of  not  less  than  30  days, 
after  which  they  were  raised  from  their  beds 
and  hauled  to  the  point  where  they  were 
loaded  on  special  cars  for  delivery  to  the  canal. 
Before  leaving  the  yard,  all  sand  and  plas- 
ter of  Paris  that  might  be  still  adhering  to  the 
bottom  edges  of  the  shapes  was  removed. 
This  required  only  a  few  moments'  applica- 
tion of  a  wire  brush.  The  shape  was  then 
lifted  with  a  differential  block  and  loaded  on 
a  special  steel  car.  The  loaded  car  was  then 
pushed  on  a  siding  ready  for  transportation 
to  the  canal. 

From  each  yard  inclined  hoists  driven  by 
electric  motors,  or  cableways  similarly  op- 
erated, were  used  to  deliver  the  loaded  shapes 
to  the  canal  location.  Sometimes  as  many  as 
two  or  three  cars  were  hoisted  at  a  time,  de- 
pending on  the  length  and  steepness  of  the 
incline.  The  loaded  cars  when  delivered  at 
the  canal  location  were  made  up  into  trains 
of  four  or  five  cars  and  hauled  by  horse  along 
a  temporary  track  laid  in  the  canal  bed  to  the 
point  where  laying  operations  were  in  prog- 
ress. Sidings  at  suitable  intervals  permitted 
the  passage  of  empty  return  cars.  Transporta- 
tion was  thus  reduce.d  to  a  simple  and  econom- 
ical process,  the  labor  cost  of  transporting 
and  handling  the  shapes  from  the  yard  to  the 
canal  and  hauling  along  the  canal  being  about 
33  cts.  per  ft.  of  lining. 

The  loaded  train  of  cars  was  stopped  at  the 
siding  nearest  to  the  point  where  shape-laying 
was  in  progress,  each  full  car  as  required  being 
individually  run  forward  to  be  unloaded ;  the 
empty  cars  were  shunted  to  the  main  track  for 
final  return  to  the  yard. 

A  special  device  was  used  for  unloading  the 
shapes  from  the  cars,  and  handling  and  plac- 
ing them  in  final  position  in  the  canal.  This 
device  consisted  essentially  of  a  braced  frame 
of  3-in.  iron  pipe  supporting  an  overhead 
I-beam  running  longitudina:lly  to  the  canal, 
directly  over  the  spot  where  the  cars  deliv- 
ered their  loads.  On  the  I-beam  there  was  a 
small  trolley  carrying  a  differential  .  block. 
From  the  differential  block  was  suspended  the 
newly  delivered  concrete  shape,  and  the  trol- 
ley permitted  longitudinal  adjustment.  Lateral 
adjustment  was  obtained  by  a  device  permit- 
ting the  overhead  I-beam  to  be  swung  from 
one  side  of  the  canal  to  the  other  as  required. 
The  delivered  shape  was  suspended  from  the 
differential  block  by  a  yoke  fitting  to  the  in- 
side of  the  shape. 

The  shape  when  delivered  was  first  swung 
from  the  car  by  the  differential  pulley,  the 
empty  car  being  immediately  run  back.  The 
shape,  hanging  from  the  block  and  overhead 
trolley,  was  then  run  along  the  I-beam  to  its 
correct  position  in  the  trench,  all  lines  and 
grades  having  been  taken  in  advance  so  that 
final  adjustment  could  be  made  without  the 
loss  of  more  than  a  few  moments.  Various 
ingenious  devices  were  elaborated  by  the 
trained  crews  who  performed  this  laying  work, 
so  that  the  shape  when  once  adjusted  in  posi- 
tion was  firmly  held  by  clamps  and  blocks 
prior  to  the  deposition  of  the  back-filling. 

The  process  of  delivering  and  setting  these 
shapes  was  a  very  interesting  one,  the  gangs 
being  thoroughly  drilled  and  each  man  an  ex- 
pert in  his  line  of  work.  As  each  open  shape 
weighed  about  1.800  lbs.,  engineers  familiar  with 
the  placing  of  heavy  masses  will  realize  the 
difficulty  of  adjusting  them  accurately  and 
speedily.  Adjustment  for  each  shape  had  to 
be  made  for  line  and  level,  both  laterally 
and  longitudinally.  When  adjusted  in  posi- 
tion and  carefully  blocked,  the  shape  was  at 
once  back-filled,  the  space  between  the  bottom 


of  the  concrete  shape  and  the  canal  bed  be- 
ing from  4  to  G  ins.  The  back-filling  material 
was  shoveled  into  this  space  from  the  end, 
each  shovelful  being  tamped  with  long  iron 
rannners  to  such  hardness  that  the  shape  gen- 
erally began  to  be  raised  from  its  bed'  by 
the  pressure  of  the  rammed  material  before 
the  ramming  was  discontinued.  A  great  deal 
of  attention  was  given  to  the  thorough  tamp- 
ing of  the  back-filling  directly  under  the  shape 
so  that  there  should  be  no  danger  of  subse- 
quent settlement.  The  back-filling  for  a  width 
of  about  6  ft.  under  the  shapes,  therefore,  was 
watched  very  carefully,  and  only  selected  ma- 
terial was  used  for  this  purpose,  all  material 
of  a  loamy  nature  being  excluded. 

The  back-filling  around  the  sides  of  the 
shapes  was  not  done  with  the  extreme  care 
used  in  the  other  portions,  the  material  being 
shoveled  in  from  the  top  and  rammed  every 
foot  or  two  in  depth  by  hand  rammers.  A 
space  about  1%  ins.  in  width,  between  the 
concrete  shapes,  was  left  for  the  jointing,  to 
be   performed   subsequently. 

The  laying  gang,  consiting  of  1  inspector, 
1  foreman,  and  8  laborers,  laid  on  an  average 
from  40  to  50  shapes  per  day  in  open  canal 
work,  or  a  total  of  from  80  to  100  ft.  of  canal 
lining.  The  cost  of  labor  in  handling  and 
placing  the  shapes  was  about  47  cts.  per  lin. 
ft.  of  lining,  this  price  including  the  cost  of  all 
back-filling. 

On  sharp  curves  shapes  molded  a  little  nar- 
rower on  one  side  than  on  the  other  were  in- 
serted, but  when  the  curves  were  of  large 
radius  no  specially  molded  shapes  were  used, 
the  curve  being  entirely  taken  up  by  the 
joints. 

The  jointing,  the  last  process,  was  carried  on 
as  far  as  possible  during  the  early  mornings 
and  the  cooler  weather  so  that  the  concrete 
would  be  at  the  lowest  possible  temperature 
at  the  time  the  joints  were  made.  During  this 
process  the  portion  of  the  canal  being  jointed 
was  covered  with  canvas  to  exclude  the  direct 
rays  of  the  sun  and  to  keep  the  temperature 
low,  the  canvas  being  generally  kept  wet  so 
that  the  temperature  would  be  lowered  by 
evaporation. 

The  joints  were  made  of  concrete  of  a  fine 
aggregate,  the  stones  passing  a  Vz-in.  mesh. 
The  joint  was  well  filled,  but  before  the  con- 
crete had  acquired  its  set,  the  surface  of  the 
joint  in  the  interior  of  the  canal  was  scraped 
off  and  a  finish  coat  of  mortar  was  troweled 
on,  so  that  the  finished  surface  of  the  joint 
was  exactly  flush  with  the  surfaces  of  the 
adjacent  shapes.  The  width  of  the  joints  per- 
mitted any  small  irregularity,  due  to  the  plac- 
ing of  the  shapes  or  to  the  dimensions  of  the 
shapes  themselves,  to  be  taken  up  w-ithout  any 
jog  in  the  interior  of  the  canal.  The  result 
of  this  jointing  work  has  been  in  general  very 
satisfactory,  the  interior  of  the  canal  having 
a  remarkably   smooth   and  even   surface. 

The  joints  after  completion  were  kept  well 
wet  until  the  concrete  had  hardened,  and 
whenever  practicable  the  canal  after  being 
jointed  was  kept  full  of  water,  so  that  the 
joints  were  hardened  under  the  best  condi- 
tions. 

Up  to  the  end  of  1908  the  average  cost  of 
placing  about  13,000  ft.  of  open  cana!  shapes, 
includmg  removal  from  the  yards,  transport- 
ing, placing,  and  back-filling  in  the  trench, 
was  about  $1.30  per  lin.  ft.  of  canal  lining,  or 
$2.60  per  shape.  The  cost  of  jointing  about 
5,000  ft.  of  lining  was  found  to  average  about 
$1  per  joint,  or  50  cts.  per  ft.  The  gross  cost, 
therefore,  of  the  concrete  lining  in  place,  in- 
cluding all  plant  and  general  charges,  engi- 
neering, and  administration,  but  excluding  any 
canal  excavation  or  preparation  of  the  canal 
bed,  was  about  $5.80  per  ft. 

All  long  tunnels  on  the  canal  except  one 
(the  Trail  Creek  Tunnel)  were  lined  with 
reinforced  concrete  shapes  built  in  rings  2  ft. 
in  length.  There  were  three  of  these  tun- 
nels having  an  aggregate  length  of  about  8,000 
ft.  All  were  driven  through  lavas  and  basaltic 
formations,  and.  for  the  greater  part  of  their 
length  timbering  was  required,  even  for  tem- 
porary support.  The  tunnel  lining  was  cast 
in  yards  in  the  same  manner  as  the  open  canal 
lining,  and  the  shapes  w-ere  finally  delivered  in 
the   tunnel   on    small   cars.     These   cars    were 


specially  designed  for  lightness  and  compact- 
ness, so  that  the  empties  could  be  readily 
lifted  from  the  track  and  stacked  temporarily 
in  the  tunnel  pending  their  return  to  the  yards, 
without  interference  with  the  delivery  of  the 
loaded  cars. 

As  in  the  case  of  the  open  canal  shapes, 
special  mechanical  devices  were  used  for  han- 
dling the  completed  shapes  at  the  point  where 
laying  operations  were  in  progres,  and  there- 
after holding  them  in  place  during  back-fill- 
ing. The  device  consisted  essentially  of  a  steel 
I-beam  supported  on  rollers  and  braced  to  the 
bottom  and  sides  of  the  completed  work.  The 
delivered  shape  w-as  supported  by  a  yoke  fit- 
ting inside  of  it  and  running  on  a  trolley  along 
the  I-beam,  by  which  it  could  be  readily  run 
into  position.  The  supporting  I-beam  permit- 
ted all  vertical  and  lateral  adjustment  and 
held  the  shape  in  position  during  the  process 
of  back-filling  in  spite  of  its  great  weight  and 
the  cramped  quarters  in  which  the  men 
worked. 

The  back-filling  was  rammed  into  position 
as  soon  as  each  shape  was  accurately  adjusted. 
In  cases  where  there  were  large  cavities  over 
the  roof  or  in  the  haunches,  requiring  ex- 
cessive quantities  of  back-filling,  pine  logs  and 
blocking  were  used  as  fillers  to  a  considerable 
extent.  All  back-filling  on  the  bottom  and 
sides,  however,  was  made  w^ith  fragments  of 
hard   rock. 

The  jointing  was  done  subsequently  in  the 
manner  described  for  the  open  canal  work, 
the  devices  used  being,  of  course,  modified  to 
suit  the  different  conditions  of  the  tunnel 
work.  By  constant  drilling  and  practice  the 
men  were  able  to  lay  the  shapes  in  the  tunnel 
in  a  very  expeditious  and  satisfactory  man- 
ner. Alinement  and  grades  were  always  scru- 
pulously kept,  and  the  back-filling  could  read- 
ily be  made  subject  to  constant  and  vigilant 
inspection.  It  may  be  remarked  here  that  this 
method  of  lining  for  small  tunnels  has  proved 
very  successful,  both  from  economic  and  qual- 
itative standpoints. 

The  tunnel  which  was  not  lined  by  this 
method  was  driven  through  about  3,200  ft.  of 
very  hard  and  firm  basalt,  and,  as  there 
seemed  to  be  no  necessity  for  a  permanent 
arch  for  the  roof,  it  was  decided  to  omit  it, 
in  general,  and  build  concrete  lining  in  place 
by  the  usual  methods.  It  was  found,  however, 
that  the  actual  cost  of  lining  and  back-filling, 
which  in  this  case  included  only  the  side-walls 
and  invert,  exceeded  the  cost  of  the  complete 
circular  lining  by  the  shape  method  as  pre- 
viously described.  This  was  due  principally 
to  the  excessive  quantities  of  concrete  required 
to  fill  holes  and  cavities  in  the  sides  caused  by 
irregularities  in  blasting  the  tunnel.  I'he 
method  of  tunnel  lining  by  shapes  is  advanta- 
geous inasmuch  as  the  costly  masonry  lining 
is  kept  to  a  minimum  imposible  to  attain  with 
the  older  method.  The  principal  advantage 
of  the  method  of  building  lining  by  shapes, 
however,  is  that  first-class  work  can  be  as- 
sured with  greater  certaintly  than  by  the 
standard  method,  all  masonry  being  built  in 
the  open,  and  subject  to  rigid  inspection;  the 
placing  and  back-filling  are  also  carried  out 
under  much  better  control  than  is  possible 
under  ordinary  conditions  of  tunnel  work. 
The  experience  derived  from  lining  the  tun- 
nels for  the  Tieton  Canal  has  remonstrated 
that  this  method  of  tunnel  lining  can  be  read- 
ily used  wherever  tunnels  of  moderate  dimen- 
sions require  treatment. 

The  cost  of  tunnel  lining  in  the  yard  at  the 
end  of  1908  was  about  $4.75  per  ft.  of  com- 
pleted shapes.  The  cost  of  transporting,  lay- 
ing, back-filling,  and  jointing  tunnel  shapes 
was  found  to  approximate  $3.60  per  lin.  ft., 
so  that  the  completed  tunnel  lining  in  place, 
including  all  plant  and  operation  charges,  but 
not  including  any  excavation  or  timbering, 
was  approximately  $8.35  per  lin.  ft. 

The  other  principal  feature  of  canal  con- 
struction was  the  excavation  for  the  open 
canals  and  tunnels.  .All  tunnels,  except  one 
short  one,  were  built  by  force  account,  that 
is,  by  a  force  organized  and  operated  by  the 
engineers  of  the  Reclamation  .Service.  The 
aggregate  length  or  tunnels  thus  built  was 
about  10,000  ft.  There  were  no  noteworthy 
features  connected  with  this  tunnel  work,  ex- 
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cept  that  costs  were  generally  kept  down  to  a 
satisfactory  figure,  in  spite  of  the  difficult 
nature  of  the  material  encountered,  and  the 
entire  work  was  completed  without  any  serious 
mishap. 

The  two  lower  tunnels,  called  the  Tieton  and 
North  Fork  Tunnels,  respectively  2,900  and 
3,000  ft.  in  length,  were  driven  by  compressed 
air  drills  of  the  ordinary  type,  the  compressor 
being  located  in  the  bottom  of  the  caiion,  mid- 
way between  the  tunnels.  Tunnel  operations 
were  generally  carried  out  in  two  8-hour  shifts 
per  day,  although  the  arrangements  of  the 
shifts  was  frequently  altered  to  meet  changing 
conditions.  The  cost  of  driving  these  two  tun- 
nels, including  all  material  for  plant,  up  to 
the  end  of  1908,  when  the  greater  portions 
were  completed,  was  about  $19  per  ft.  It  may 
be  of  interest  to  know  that  these  figures  repre- 
sent actual  costs  of  tunnel  work  during  a 
period  when  labor  was  abnormally  high  and 
difficult  to  obtain  and  hold,  the  work  being  also 
at  a  remote  location  where  all  material  and 
supplies  had  to  be  hauled  from  a  considerable 
distance. 

The  following  are  the  details  of  the  cost  of 
tunnel  driving  for  the  North  Fork  and  Tieton 

Tunnels : 

Per  lin.  ft. 

Labor    in    tunnel $  8.00 

Explosives     1.50 

Supplies     0.50 

Power-plant    operation 1.10 

Blacksmith    shop 0.75 

Timbering 2.50 

Plant     charges 5.00 

Total    $19.35 

The  above  costs  include  engineering  and  ad- 
ministrative charges.  The  inside  dimensions 
of  these  tunnels,  as  excavated  in  the  rock, 
were  approximately  8x8  ft. 

The  third  long  tunnel,  the  Trail  Creek  Tun- 
nel, was  driven  for  almost  its  entire  length 
through  an  unusually  hard  blue  basalt.  The 
driving  was  effected  at  first  by  electric  drills 
operated  by  three-phase,  60-cycle,  220-voIt  al- 
ternating current.  As  the  work  progressed, 
continual  trouble  was  caused  by  breakage  of 
parts  of  these  drills,  the  springs  operating  the 
rebound  being  particularly  susceptible  to  in- 
jury. Duplicate  parts  could  only  be  obtained 
after  much  delay.  In  addition,  there  was 
much  difficulty  on  account  of  labor,  it  being 
found  practically  impossible  to  obtain  drillmen 
skilled  in  the  use  of  electric  drills.  Ordinary 
drillmen  would  generally  refuse  to  use  the 
apparatus,  or,  if  persuaded  to  make  a  trial, 
would  obviously  use  it  in  an  unsympathetic 
and  ineffective  way.  Careful  study,  however, 
of  the  effectivenes  of  the  electric  drills,  even 
when  skillfully  handled,  showed  that  in  very 
hard  rock  they  were  uneconomical,  their  pene- 
trative power  being  low.  Eventually,  Tem- 
ple-IngersoU  drills  were  substituted,  and  the 
work  was  completed  with  them.  These  drills 
are  practically  air  drills  driven  by  an  elec- 
trically-operated air  pump  on  a  small  truck. 
This  apparatus  was  found  to  be  much  more 
effective  than  the  electric  drills  for  which  they 
had  been  substituted,  the  blows  being  much 
more  forcible  and  the  penetration  correspond- 
ingly more  economical.  This  apparatus,  more- 
over, was  found  to  be  far  less  subject  to  in- 
jury than  the  electric  drills. 

The  cost  of  driving  the  Trail  Creek  Tunnel 
proved  to  be  much  higher  than  that  of  the 
other  two  tunnels,  the  corresponding  figures 
for  tunnel  excavation  being  about  $20  per  lin. 
ft.,  in  spite  of  the  fact  that  little  or  no  timber- 
ing was  required. 

Excavation  in  the  open  canal,  that  is,  the 
preparation  of  a  bed  for  the  concrete  shapes, 
was  also  attended  with  considerable  difficulty 
because  of  the  location  of  the  canal,  the  steep 
slopes,  and  the  numerous  side  gullies  and 
gorges  which  broke  the  continuity  of  the  side- 
hills  and  required  special  treatment.  The  line 
was  located  so  as  to  reduce  the  excavation 
to  a  niininuim  and  also  that  there  should  be 
the  minimum  disturbance  of  the  natural  slopes 
of  the  hillside.  The  natural  slopes,  however, 
were  frequently  so  steep  that  a  P/4  to  1  slope 
on  the  upper  side  of  the  canal  excavation 
would  only  intersect  them  at  a  considerable 
distance  above  the  canal  line,  so  that,  even 
with  the  shallow  cut  required  for  this  type  of 
construction,  a  large  quantity  of  material  had 
t  '  lie  removed. 


Practically  all  excavation  was  by  hand,  the 
steepness  of  the  hillside  not  permitting  the  use 
of  animals  or  mechanical  methods.  Much  of 
the  excavation  was  in  rock.  The  average  cost 
.  of  excavation  per  cubic  yard  up  to  the  end  of 
1908  was  about  65  cts.,  inclusive  of  both  earth 
and  rock.  It  is  probable  that  about  30  per 
cent  of  the  entire  work  was  in  solid  or  loose 
rock.  Wherever  the  canal  location  was  in 
earth,  a  4-in.  drain  tile  was  laid  along  the 
bottom  of  the  trench  on  the  side  toward  the 
hill,  outlets  for  the  drain  being  built  at  inter- 
vals of  from  300  to  500  ft.  This  drain  was  for 
the  purpose  of  taking  care  of  natural  ground- 
water, or  seepage  water  from  the  canal,  and 
preventing  its  accumulation  and  consequent 
tendency  to  soften  the  bed  of  the  reinforced 
lining. 

All  deep  gullies  on  the  line  of  the  canal  were 
crossed  on  dry  rubble  embankments,  and, 
where  necessary,  masonry  civlverts  were  built 
at  the  bottom  of  these.  At  certain  points 
large  jutting  shoulders  of  rock  necessitated 
short  tunnels,  100  or  20  ft.  in  length,  and  in 
such  cases  the  tunnels  were  driven  of  suffi- 
ciently large  section  to  permit  of  laying  open 
canal  shapes  continuously  through  them,  thus 
making  no  break  in  the  continuity  of  the  open 
canal. 

The  physical  diflSculties  attending  the  con- 
struction of  the  Tieton  Canal  were  consider- 
able. The  cafion  was  practically  inaccessible 
before  work  was  commenced,  except  at  its 
lower  e.xtremity,  and  by  trails  meandering 
from  side  to  side,  sometimes  at  heights  of  800 
or  900  ft.  above  the  stream  bed  and  sometimes 
necessitating  dangerous  fords.  To  make  pre- 
liminary surveys,  the  engineers  had  to  estab- 
lish camps  at  remote  points,  where  the  de- 
livery of  the  necessities  of  life  was  attended 
with  much   difficulty. 

One  of  the  first  steps  after  completing  the 
surveys  was  to  build  a  wagon  road  the  en- 
tire length  of  the  canal  along  the  bottom  of 
the  caiion.  This  work  had  been  almost  com- 
pleted in  the  fall  of  1906  when  a  heavy  flood 
practically  obliterated  all  that  had  been  ac- 
complished. Several  bridges  which  had  hardly 
been  used  were  swept  away,  and  the  bottom 
lands  were  altered,  eroded,  and  heaped  up  with 
debris  to  such  an  extent  that  the  topography 
could  hardly  be  recognized.  After  this  flood 
had  subsided,  however,  operations  were  imme- 
diately resumed,  bridges  were  rebuilt,  and  the 
road  was  completed  early  in  1907. 

The  Reclamation  Service  at  once  proceeded 
to  develop  water-power  in  order  to  drive  the 
tunnels,  advantage  being  taken  of  a  steep  fall 
in  the  river  to  build  a  power  canal  giving  at 
its  lower  e.xtremity  a  static  head  of  about  30 
ft.  The  turbine  installation  developed  about 
350  h.  p.,  the  turbine  being  belt-connected  with 
a  two-sta.ge  air  compressor  and  a  generator 
for  lighting  and  power  purposes. 

All  this  apparatus  was  successfully  installed 
and  housed  toward  the  end  of  1907.  Substan- 
tial camps  were  also  built  at  suitable  points 
along  the  caiion.  Another  hydro-electric  in- 
stallation was  made  near  the  upper  end  of  the 
canal  for  operating  the  mixers  and  crushers 
in  the  various  manufacturing  yards,  and  also 
for  hoisting  and  delivering  material  and 
shapes  to  the  canal  location.  Altogether,  about 
GO  h.  p.  was  developed  at  two  power  plants, 
most  of  which  was  transformed,  transmitted 
and  used  at  distances  for  construction  and 
lighting  purposes. 

,\t  the  main  power  station  a  machine  and 
blacksmith  shop  was  established  where  all  re- 
pair work  was  done  and  all  steel  forms,  spe- 
cial mechanical  devices,  and  even  some  rolling 
stock  were  manufactured  or  fitted.  Machine 
drills,  lathes,  rolls,  drill  sharpeners  and  other 
equipment  were  set  up  at  this  point,  the  mo- 
tive power  being  compressed  air.  This  estab- 
lishment assumed  quite  extensive  proportions 
as  the  work  developd,  and  was  the  scene  of 
much  activity  throughout.  It  should  be  re- 
membered that  operations  in  so  remote  a  lo- 
cality necessitated  field  execution  of  practi- 
cal' all  repair  and  renewal  work,  much  of 
which  under  ofher  conditions  would  be  sent 
to  distant  shops. 

Time  and  difficulties  of  transportation,  how- 
ever, did  not  permit  of  much  dependence  on 
outside  help,  and,  except  in  case  of  breakage 


or  loss  of  special  machinery  parts  or  fittings, 
practically  everything  was  done  in  the  cafion. 

The  working  season  in  this  country  is  com- 
paratively short,  except  for  tunnel  work.  Op- 
erations in  the  open  can  seldom  be  carried  on 
before  the  end  of  April,  especially  in  connec- 
tion with  masonry  work,  the  snow  lingering 
very  late,  being  sheltered  by  the  depth  of  the 
caiion  and  the  forest  growth.  Roads  are 
usually  impassable  in  the  early  spring.  The 
building  of  concrete  shapes  had  also  to  be 
stopped  by  the  middle  of  October,  work  of 
this  type  being  particularly  susceptible  to  in- 
jury by  frost.  On  one  occasion  a  batch  of 
some  200  shapes  manufactured  during  the  end 
of  October  and  beginning  of  November,  1907, 
was  injured  to  such  an  extent  by  freezing  that 
most  of  them  had  to  be  destroyed. 

Labor  frequently  proved  very  difficult  to  ob- 
tain, and  more  especially  during  1907.  Wages 
for  common  labor  varied  from  $2  to  $2.50  per 
day,   tunnel    drill   men    from   $3   to   $3.75,   the  | 

working  day  being  8  hours.  It  was  noted  that 
the  effectivenes  of  labor  invariably  proved  to  ' 

be  in  inverse  ratio  to  the  rate  of  wages.  The 
laborers  chiefly  consisted  of  so-called  "white 
men,"  being  a  cosmopolitan  collection  of  na- 
tive Americans,  Scandinavians,  and  Germans, 
with  a  few  English.  The  higher  classes  of 
labor,  such  as  machinists,  sub-foremen,  and 
the  like,  were  practically  all  native  Americans. 

It  is  believed  by  the  writer  that  construction 
of  this  type  has  not  been  used  elsewhere  on 
any  large  scale,  if  at  all.  It  has  proved  a  suc- 
cessful method  of  building,  and  may  be  rec- 
ommended for  adoption  elsewhere  wherever 
conditions  re  such  as  to  warrant  such  action. 
It  should  be  remembered,  however,  that  this 
type  of  work  is  particularly  exacting  on  the 
organization  and  personnel,  probably  requiring 
more  careful  supervision  and  control  than  the 
standard  methods  usually  adopted. 

The  engineers  in  local  cllarge  at  the  com- 
mencement of  work  were  Joseph  Jacobs,  M. 
Am.  Soc.  C.  E.,  District  Engineer,  and  E.  Mc- 
Culloh,  M.  Am.  Soc.  C.  E.,  Resident  Engineer, 
both  acting  under  the  direction  of  D.  C.  Hen- 
ny,  M.  Am.  Soc.  C.  E.,  Supervising  Engineer, 
and  the  writer.  The  organization  of  the 
work,  however,  was  mainly  built  up  under  the 
local   direction   of   Mr.   C.   H.     Swigart,     then  _ 

Project  Engineer,  aided  by  an  able  corps  of  ■ 
assistants.  Much  of  the  success  of  the  work  " 
is  due  to  the  skill  and  ingenuity  of  Mr.  Maney, 
the  Superintendent,  and  Mr.  Cronholm,  Master 
Mechanic.  The  writer  was  associated  with  the 
work  until  the  beginning  of  1909.  after  which 
it  was  continued  and  completed  under  the  di- 
rection of  Mr.  C.  H.  Swigart  as  Supervising 
Engineer  and  Mr.  J.  S.  Conway,  Engineer. 
All  operations  were  under  the  general  direc- 
tion of  F.  H.  Newell,  M.  Am.  Soc.  C.  E., 
Director,  and  A.  P.  Davis,  M.  Am.  Soc.  C.  E., 
Chief  Engineer,  of  the  Reclamation  Service. 


Koadmasters'  and  Maintenance  of  Way 
Association. — The  28th  annual  convention 
of  the  Roadmasters'  and  Maintenance  of 
Way  Association  will  be  held  at  the  Great 
Northern  Hotel,  in  Chicago,  Sept.  13-16, 
1910,  being  called  to  order  at  10:30  a.  m.  on 
Sept.  13.  The  following  subjects  will  be 
discussed  at  the  meetings:  Proper  Care  of 
Track  Material  and  Tools:  Cattle  Guards; 
New  and  Improved  Appliances,  including 
Ties;  Standard  Switch  Target:  Rail  Fas- 
tenings, including  Insulated  Joints;  Tie 
Plates  and  Rail  Anchors;  paper  on  Treated 
Timber,  by  J.  L.  Single;  paper  on  subject 
to  be  selected  by  himself,  by  W.  M.  Camp. 
Topical  questions  for  discussion:  (a) 
Dressing  of  Gravel  Ballasted  Track;  (b) 
Paving  of  Ditches;  (c)  Length  and  Size  of 
Ties;  (d)  How  to  Drain  the  Midway  of 
Double  Track,  Whether  by  Surface  Ditches 
or  by  Tile  Drains;  (e)  Should  the  Gage  on 
Curves  be  Readjusted  to  the  Side  of  the 
Rail  Head  and  by  Moving  Which  Rail: 
(f)  Quality  of  Track  Labor.  The  officers 
report  a  greater  increase  in  membership 
this  year  than  in  any  past  year  and  a  large 
attendance  is  expected.  James  Sweeney, 
roadmaster,  Denver  &  Ric  Grande,  Salida, 
Colo,  is  president,  and  Walter  E.  Emery, 
chief  engineer,  Peoria  &  Pekin  L^nion  Ry.. 
Peoria,   111.,  is   secretary. 


September  7,  1910. 
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EARTH      AND      ROCK      SECTION 


Engineers'  Cost    Keeping   System  New 

York  State  Barge  Canal. 

A  comprehensive  system  of  cost  records  is 
kept  by  the  New  York  State  Engineer  and  Sur- 
veyor on  the  contract  work  on  the  New  York 
State  Barge  Canal.  The  purpose  of  this  is 
primarily  to  protect  this  state  against  claims 
for  extra  work,  and  secondarily  to  provide  the 


K — Scott  road   approaches. 

G — Drainage  ditches. 

H — Prism-shovel  No.    1  and  train  outfit. 

I — Prism-shovel  No.    2  and  train   outfit. 

These   features  each  cover  several  contract 
items  which  are  numbered  for  reference,  and 
for  an  example  may  be  shown  as  follows ; 
Contract  Items. 

1.  Clearing. 

2.  Grubbing. 


Canal  Improvement  | 

Department  of  State  Engineer  and  Surveyor  i 


Inventory  of  Plant  on  Barge  Canal  Contract  No .??/. 

..../.°*'?..??.l.£?.'.'.^'.™f.'.!°!'...?.'?: .Contractor .^™ Canal 


Date 

No 

Rec'd 

May  1 

1 

■■  SS 

7W2 

"  3S 

ISiO 

"  22 

no 

"  22 

nw 

■■  2M 

ii/.h 

..     g 

1 

"Si 

^ 

Name 


Carriage  Horse 

Ties 

Lbs.  Bolts 

Pr.  Fish  Plates 

Lbs.  Spikes 

Long  Tons  Rail 

Steam  Shovel  No.  1. 

Locomotive  No.  38 


Size 


Manufacturer 


Standard 


60  lb. 
70  Ton 


40  Ton  Stan.  Gauge 


Bucyrus 

Vulcan  Iron  Works 


Value 

Total 

of  each 

Value 

iBOO 

$200 

ABc 

3.223 

04c 

$60 

4Bc 

63 

2l,c 

SS 

23.  BO 

881 

9000 

9000 

6000 

6000 

Remarks 


Seconds 


Second  Hand 

Long  Dipper 
New,  equipped  with 
air  compressor 


-Resident  En    f^'unr 


Fig.    1. 


engineers  with  information  to  aid  them  in 
making  future  estimates  and  letting  future 
contracts. 

This  system  worked  out  is  very  satisfactory 
and  the  costs  as  kept  by  it  have  been  sur- 
prisingly accurate.  One  instance,  where  a  con- 
tractor's books  were  examined  as  a  result  of 
a  suit,  showed  a  total  cost  of  $78,000 — and  a 
difference  between  the  actual  cost  and  the  en- 
gineer's cost  of  only  $200.  This  was,  of  course, 
much  closer  than  the  engineers  had  hoped  to 
check  with  the  actual  costs  and  is  doubtless 
much  closer  than  can  ordinarily  be  expected. 
It  is  generally  thought,  however,  that  these 
estimated  costs  will  be  within  5  per  cent  of 
the  actual  costs  of  the  work. 

When  a  contract  is  started  the  Assistant 
Engineer's  office  keeps  track  of  all  the  plant 
brought  on  the  work  and  all  the  accessories  to 
the  work.  This  inventory  is  kept  in  the  form 
shown  bv  Fig.  1.  The  name  of  each  article  or 
machine  is  given  and  its  value  stated.  In 
many  cases  the  values  are  given  to  the  engi- 
neers by  the  contractors.  The  inventory  is 
added  to  as  new  plant  is  brought  into  the  work 
and  at  regular  periods  new  inventories  are 
taken  to  check  up  and  verify  the  old  ones. 

The  average  life  of  the  different  machines 
is  assumed  and  a  monthly  depreciation  and  in- 
terest on  investment  is  charged  into  the  unit 
costs  for  the  monthly  work  done.  All  small 
tools  are  divided  into  lots  to  the  value  of  $100 
or  $200  each,  according  to  the  size  of  the  con- 
tractor's plant,  and  each  lot  is  charged  against 
the  particular  branch  of  work  for  which  the 
tools  are  mostly  used. 

Each  contract  is  divided  into  its  different 
classes  of  work  and  for  the  purpose  of  ab- 
breviation, each  feature  is  designated  by  a  cap- 
ital letter.  These  features  are  subdivided  into 
the  different  items  and  each  item  is  given  a 
small  letter.  Each  contract  item,  or  the  items 
separately  considered  in  bidding,  are  num- 
bered. In  charging  out  labor  or  supplies  the 
number  designating  the  contract  item,  is  given. 
The  division  of  the  work  into  its  various  fea- 
tures is  made  by  the  engineer  directly  in  charge 
of  the  contract'.  The  only  item  which  is  gen- 
eral for  all  the  contracts  on  the  canal  is  A — 
which  stands  for  General  Office.  Superintend- 
ence, etc.  This  allows  latitude  in  dividing 
the  work  and  is  necessary  in  order  to  get  the 
proper  divisions  as  no  one  list  of  features  and 
subdivisions  could  be  applied  to  different  con- 
tracts. A  sample  list  of  features  is  as  follows ; 

Features-Contract    No.    21. 
A — General    ofllce    superintendence,    etc. 
B— Scottsville    road    bridge    abutments. 
C — Guard  lock  and  approaches. 
D — Brooks  avenue   bridge  abutments. 
E— Chili   road  bridge  abutments. 


3.  Excavation. 

4.  Sheeting  and  bracing. 

5.  Rock  channeling. 

6.  Concrete — 1st  class. 

7.  Concrete — 2d  class. 
S.  Wash    wall. 

The   contract    items    are    further   subdivided 
uid  lettered  as   follows : 

Subdivision    of   items, 
a — Drilling  and  blasting, 
b — Digging  and  loading, 
c — Transportation. 
d — Spreading   and    compacting, 
e — Mixing, 
f — Forms. 

g — Hauling  machinery  and  supplies, 
h — Electric  plant  and  buildings. 


i — Repairing. 

j — Coffer-dams,   pumping,   etc. 
k — Driving  (piles). 
1 — Assembling  and  erecting  (steel), 
m — Stone  crushing, 
n — Peeling  and  banding  piles, 
o — Building   levees. 
P — Surface  finishing  (concrete,  etc.). 
(1 — Manipulating     (riprap,     stone,     filling,    pav- 
ing,  etc.). 
r — Paintin.?. 

With  this  list  as  a  basis  the  timekeeper  or 
inspector  soon  memorizes  the  letters  and  fig- 
ures and  with  no  trouble  at  all  can  jot  down 
the  distribution  as  he  is  looking  Over  the 
work.  For  example,  if  a  certain  man  is  work- 
ing on  Drainage  Ditches  loading  earth  into 
cars,  he  is  shown  on  inspector's  sheet  charged 
to   G3b. 

The  depreciation  and  interest  charges  on  the 
plant  are  kept  as  shown  by  Fig.  2.  The  orig- 
inal value  or  cost  is  given  for  each  machine. 
The  value  of  the  part  which  is  being  used  is 
given,  and  the  interest  and  depreciation  charg- 
es for  one  month  is  shown.  The  total  number 
of  shifts  worked  during  the  month  is  noted 
and  the  total  charge  divided  by  the  number 
of  shifts  to  show  the  monthly  charge  per 
shift.  Any  plant  which  is  not  in  use  is  fig- 
ured at  1  per  cent  per  month  for  interest  and 
depreciation.  A  card  system  is  used  in  getting 
the  daily  distribution  of  time  on  the  different 
machines.  Each  machine  has  a  card  of  its  own 
and  a  record  -of  that  machine  for  a  month  is 
shown  each  day  on  the  card.  The  cards  are 
numbered  and  are  referred  to  on  the  weekly 
and  monthly  sheets  by  their  numbers. 

The  force  account  kept  by  the  inspector  is 
on  weekly  and  monthly  sheets.  Figure  3 
shows  a  weekly  report  giving  the  force  for 
each  day  and  the  features  and  items  to  which 
the  force  has  been  charged.  At  the  head  of 
each  column  showing  the  day  of  the  work, 
space  is  indicated  for  showing  the  condition 
of  the  weather. 

Figure  4,  showing  the  monthly  report,  indi- 
cates the  sum   of  the  weekly   reports   for  the 


Canal  Improvement 
Department  of  State  Engineer 

Deprecia 

TioN  AND  Interest  Ch.\rges  on  Plant 
..?.°.f'^r."...?.'''^..!'?.?.".«'.':!??.'...Location  of  Works 

Sheet  No 

Contract 

John  Doe  Constr.  Co. 

....Ck)ntractor 

V^      SOI 

' 1 

Plant 

Cost 

Plant 
in  use 

Interest  & 
Deprecia'n 

for  1  mo. 

Total 

number  of 

shifts 

Monthly 

chal'ge 

per  shift 

Plant  not 
in  use 

Interest 

, % 

for  1  mo. 

Remarks 

To  Macrh  31.  1910 

■4 

Steam  Shovel 

7000 

7000 

122.50 

S4 

6.104 

Dumps 

6085 

60SS 

108. 49 

253 

.4S1 

Boilers 

1120 

1120 

19.60 

66 

.297 

Pumps 

A20 

420 

7.35 

76 

.098 

1.5'.' 

Locomotives 

B2S0 

5260 

91.87 

73 

1.268 

1 

Derrick 

ISO 

.70 

General 

Hoist  Engines 

700 

700 

7  00 

>. 

Mixer 

126 

!:>J 

Its 

1  .26 

Concrete 

Drills 

1681 

1681 

29. 4S 

_....?.f'' 

General 

700 

700 

IS. SB 

1 

To  April  30.  1910 

Steam  Shovel 

7000 

7000 

12S.50 

2.'. 

Dumps 

6086 

6086 

108.49 

3.J.-. 

.'-'J 

Boilers 
Pumps 

I  ISO 

USD 

19.60 

87 

.226 

General 

820 

820 

14  36  ■ 

93 

.154 

160 

Locomotives 

6260 

6260 

.10.87 

86 

1.081 

Derrick 
Hoisi  Engine^ 
Mi..-. 
Drills 

160 

7fin 

17  SI 

y/in 

Concrete 

1781 

31  .17 

167 

.199 

General 

'00. 

700 

IS. 25     1 

! 

Fig.    2. 
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4 — Excavaiion Contract  N0....-SOI Sheet  No 1 

Item 

PKE — Prism  Lock  No.  SB  to  Lock  No.  SS 

Feature 

Subdivision 

Previous 
Total 

Jan. 

Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 
for  Year 

Total 
to  Date 

General 

66.  SS 

117 .62 

117.62 

172.86 

a — Drilling  and  Blasting 

SO. 21 

30.21 

b — Digging  and  Loading 

992 .44 

992.44 

992.44 

c — Transporting 

2441 .94 

2441.94 

2U1 .94 

d — Spreading  and  Compacting 

ft    w    Total  Cost  for  Month 

3661.90 

3661 .90 

Units  Completed  during  Month 

789 

. 

789 

Av.  Cost  per  Unit  for  Month 

■46 

■46 

Total  Cost  to  Date 

8B.B4 

86. 6 i 

86.64 

86.64 

86.64 

S6S7.44 

ses7  .44 

3637.44 

Umjts  Completed  to  Date 

190 

190 

190 

190 

190 

979 

979 

979 

■  46 

■46 

■  46 

■46 

■46 

4e 

^.? 

46 

.month.  In  this  case  the  sample  sheet  shown 
indicates  the  labor  and  machinery  on  PKE, 
or,  for  example,  the  canal  prism  from  lock 
32  to  33.  The  contract  item  4  meaning  exca- 
vation, and   one   of  the  letters   indicating  the 


Fig.   3. 

class  of  material,  as  earth  or  rock.  Under 
the  heading  Subdivision  of  Items,  b  and  c,  are 
given,  which  may  indicate  respectively — dig- 
ging and  loading,  and  transportation.  The 
card  numbers  given   refer  to  the  machines  as 


before  mentioned.  The  original  monthly  re- 
ports are  sent  in  to  the  main  office  at  Albany 
and  a  blue  print  copy  of  them  is  retained  by 
the  assistant  engineer  on  the  work.  At  the 
main   office   all   reports   are   carefully   checked 
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No 1 

of  6 

Department  of  State  Engineer     \ 

.Richard  Roe    

Engineer  in  Charge                                                      Contract  No.... 

....301  . 



For  Month  Ending.. ..May  31 1910  

Labor 
Machinery 
Materials 

Daily  of 
S-hour  Rate 

Feature 

Contract 
Item 

Subdi- 
vision 
of  Items 

From 

to 

6 

From 

to 

iS. 

From 

n 

From 
21 

From 
.28 

From 

Number 
of  Days 
Worked 

Ntunber 

of 

5-hour 

Shifts 

Cost  for 
Month 

to 
20 

to 
27 

to  , 
31 

to 

Cost  of 
Materials 

Salaries,  Office  and  Misc.  Expenses 

^  A 

1800 

00 

Premium  on  Bonds 

A 

864 

89 

Insurance 

A 

177 

S6 

Walking  Boss 

6 

77 

PKE 

4 

«i 

S 

S 

S 

ii 

26 

IS 

76 

01 

Timekeeper 

S 

27          i     PKE 

4 

"2i 

9 

S 

S 

ii 

26 

13 

42 

61 

1 i 

^iiovel  Engineer                                                            0  It 

PKE 

4 

b 

6 

6 

6 

6 

3 

26 

28               160 

02 

Cranesman                                                                3 

SB 

" 

6 

6 

6 

6 

3 

26 

26               100 

10 

fireman                                                               2 

60 

" 

" 

6 

6 

e 

6 

S 

26 

26       1          65 

00 

Watchman                                                            1 

77 

•■ 

■■ 

6 

7 

7 

7 

4 

31 

SI 

64 

87 

Laborers 

1 

76 

•■ 

" 

26 

33 

36 

37 

19 

28 

161 

264 

26 

1 

50 

4 

5 

6 

6 

4 

SB 

26 

37 

50 

Coal  (.Tons)                                               ,           2 

66 

: : ii-i... 

16.6 

16.6 

16.6 

7.8 

26 

66.3 

176 

70 

Interest  and  Depreciation  Card  No.  3 

■• 

146 

00 

.Mechanic 

3 

S6 

FKE 

4                 c 

1 

1 

1 

3 

86 

Foreman 

S 

s 

60 

6 

ffi 

11 

Hi 

40 

26 

'■ 

00 

8 

1 

14i             9               ,S       1         2i 

27 

42 

126 

00 
60 

Carpenter 

.4ri(i 

..      \       ,,      ! 

■?                1 

i 

4 

Si 

10 

/  ;.■' 

6 

4i 

11 

25 

Helper 

6l!                -2 

6 

7\ 

IS 

13 

Locomotive  Engineers 

1  :  : 

!  1 : 

IB 

J7        1        IS 

IS 

9 

26 

77 

221 

76 

Switchmen 

16 

SO                19 

21 

11 

SI 

87 

1B2 

26 

Watchman 

e. 

7 

7 

7 

4 

SI 

SI 

64 

87 

Laborers 

198 

262 

182 

104 

20 

27 

756 

1134 

00 

Teams 

,"" 

2 

6>, 

8 

rj 

so 

00 

Coal  (Tons) 

1 

lO.S 

14.4 

14.4 

12. 

6.4 

26 

68 

163 

70 

Interest  and  Depreciation 
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490 

38 
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Contract  No. ..SO:.. 

Sheet  No 7  of  S8 

Week  Ending  May  13.  1910 
Eastern  End  of  Contract 
Harry  Boyd,  Timekeeper 

Rate  per 
S-hour 

Shift  and 
Cost  of 

Materials 

z 

S 

c 

3 

Fair 

Stormy 

Warm 

Cold 

Very  Cold 

Saturday 

Fair 

Stormy 

Warm 

Cold 

Ver>'  Cold 

Sunday 

^  Fair 

Stormy 

Warm 

Cold 

Very  Cold 

Monday 

Fair 

Stormy 

Warm 

Cold 

Very  Cold 

Tuesday. 

Fair 

Stormy 

Warm 

Cold 

Very  Cold 

Wednesday 

Fair 

Stormy 

Warm 

Cold 

Very  Cold 

Thursday 

Fair 

Stormy 

Warm 

Cold 

Very  Cold 

Friday 

No.   of 

Days 

Wrk'd 

Total 
Number 
of  8-hr. 
shifts  per 

Week 

Total 

Cost 

per 

Week 

Walking  Boss 

B 

77 

PKE 

4 

•' 

i 

1    i 

i 

i 

i 

1    1    1 

e 

3 

Timekeeper 

3 

e7 

•■ 

i 

1    i 

\ 

i 

i 

i 

e 

• 

3 

1 

Shovel  Engineer 

6 

77 

PKE 

4 

b 

/ 

1    / 

1 

1 

/ 

/ 

6 

6 

Cranesman 

s 

86 

" 

•• 

•• 

1 

1  ; 

1 

'  I 

1 

1 

6 

6 

Fireman 

2 

50 

•• 

1 

1  1 

1 

1 

1 

1 

6 

6 

Watchman 

1 

77 

•■ 

" 

•■ 

1 

1 

1 

I 

1   1 

1 

1 

1 

7 

7 

Laborers 

1 

76 

•• 

•• 

6 

1    5 

5 

6 

6 

6 

6 

S3 

1 

SO 

•• 

1 

1 1 

1 

1 

1 

1 

6 

6 

Coal 

2 

SB 

■■ 

■■ 

■■ 

2.6 

la.e 

2.6 

2.6 

2.6 

2.6 

iB.e 

Int.  and  Deprec.,  Card  No.  3 

' 

Meclianic 

3 

86 

PKE 

4 

c 

/ 

1 

1 

Foreman 

350 

■■ 

•• 

■' 

1 

n 

1 

1 

1 

1 

e 

ei 

" 

300 

■' 

" 

2 

«i 

2 

2 

2 

2 

2 

7 

14i 

Carpenter 

300 

1 

1 

2 

2 

.. 

ko 

'■ 

I 

1 

1 

i 

4 

Si 

Helper 

1 

75 

•' 

•• 

•• 

1 

1 

1 

1 

1 

i 

6 

6i 

Locomotive  Engineer 

2 

88 

" 

" 

2 

3 

3 

S 

3 

3 

6 

17 

Switchmen 

17o 

., 

•■ 

3 

2 

3 

3 

s 

S 

3 

7 

20 

Watchman 

I  ?7 

1 

1 

1 

1 

1 

1 

1 

7 

7 

Laborers 

loO 

40 

22 

34 

38 

4S 

39 

37 

7 

2B2 

Teams 

400 

•• 

•• 

1 

1 

1 

1 

1 

1 

i 

6 

Si 

Coal 

Bee 

•■ 

•• 

2.4 

-• 

2.4 

2.4 

Z.4 

2.4 

2.4 

14-4 

Int.  atid  Deprec. 

■• 

•• 

Cards  No.  IS,  16,  19,  4£, 

45.  44,  BO,  107,  117,  271, 

•277,  .372,  108,  110,  S73, 

- 

lis,  123.  H2,  H6. 

1 

1 



Fig.    5. 


and  the  items  are  redivided  to  show  the  costs 
on  contract  items  per  unit  for  the  month  and 
the  cost  per  unit  to  date. 

The  costs  of  the  different  contract  items  are 
thus  distributed  as  shown  by  Fig.  5.  This  form 
is  on  a  loose  leaf  system  printed  on  both  sides 
of  the  sheet  with  space  on  each  side  for  three 
features,   or  items,   like  the  one  given. 

For  so  large  a  work,  and  such  a  great  num- 
ber of  large  contracts  as  are  being  carried  on 
in  the  construction  of  the  New  York  State 
Barge  Canal  it  would  seem  that  a  very  com- 
plicated system  for  keeping  costs  would  neces- 
sarily have  to  be  employed.  This  system,  how- 
ever, which  is  working  very  successfully,  is 
very  simple  and   easily  understood. 

We  are  indebted  to  Mr.  John  H.  McElroy, 
Resident  Engineer  in  charge  of  the  cost  keep- 
ing department,  for  the  information  used  in 
preparing  this  article. 


A  Simple  Cable  Grip  for  Dredge  Lines. 

The  accompanying  sketch  shows  a  grip  for 
use  on  the  swinging  or  anchor  lines  of 
dredges  where  ready  readjustment  of  length 
is   essential.     The   book   cable   or   side   line   is 


attached  to  the  eye  of  the  grip  as  shown  and 
the  free  end  of  the  shore  line  passes  between 
the  bars  C  and  D  of  the  grip.  Any  pull  on  the 
lines  tends  to  tighten  the  grip.  To  take  up 
slack  the  grip  is  knocked  loose  by  a  sledge 
blow  on  the  arm  B  and  a  new  hold  taken. 
This  grip  is  the  invention  of  E.  T.  Wall, 
dredge  master  of  "Natomas  No.  1"  dredge, 
operating  near  Folsom,  Cal.,  and  is  described 
bv  him  in  the  Engineering  and  Mining  Jour- 
nal for  Aug.  20,  1910. 


Method    and    Cost  of    Deepening    and 

Lining  a  Creek  Channel  Under 

the  Arch  of  a  Canal 

Aqueduct. 

The  intercepting  sewers  now  under  construc- 
tion at  Syracuse,  N.  Y.,  run  parallel  to  Onan- 
daga  Creek,  a  stream  which  has  formerly  been 
the  carrier  of  sewage  for  a  large  portion  of 
the  city,  and  which  under  the  new  plan  will 
carry  only  the  storm  water  and  overflow  from 
the  intercepter.  This  plan  involves  the  lower- 
ing of    the   creek   bed   and    the   lining  of   the 


^^^^ 


Line  to  Dredge 


Side  View 


channel    for   a   considerable     portion     of     its 
length. 

The  Erie  Canal  crosses  this  creek  in  a  thick- 
ly populated  district  of  the  city.  The  canal 
is  carried  over  the  creek  by  an  old  masonry 
aqueduct  which  is  built  in  three  arches,  each 
of  25-ft.  span.  In  low  water  season  all  the 
water  generally  passes  under  the  center  arch. 
The    stream    is   bordered    by   buildings   whose 


Details    of    Simple    Grip    for    Dredge     Lines. 


Fig.    1 — Section   of   Creek    Channel    Showing 
Concrete    Lining. 

walls  conic  almost  to  the  water's  edge,  and 
the  stream  is  spanned  by  a  large  building 
which  is  partly  supported  on  the  lower  side 
of  the  canal  aqueduct.  The  work  described 
here  comprises  only  that  portion  of  the  creek 
channel  coming  under  the  arch  of  the  aque- 
duct. 

Contract  work  was  delayed  until  winter,  be- 
cause the  New  York  State  Canal  officials 
would  not  permit  the  work  to  go  on  during 
the  season  of  navigation  in  the  canal.  The 
work  involved  the  excavation  of  the  creek 
bed  under  the  center  arch  of  the  aqueduct  to 
a  depth  of  about  8  ft.  and  for  a  distance  of 
•2.53  ft.  About  16-3  ft.  of  this  distance  repre- 
sents the  width  of  the  aqueduct.  Figures  1 
and  2  show  a  plan  and  section  of  the  work. 
The  inv"rt  of  concrete  laid  under  the  aque- 
duct was  18  ins.  thick  and  was  reinforced  with 
1-in.  rods  spaced  1  ft.  apart.  The  balance  of 
the  invert  was  made  12  ins.  thick  and  was  not 
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rtin forced.  Part  of  the  masonry  of  the  piers 
of  the  nqiiediict  was  cut  away  and  the  concrete 
iniderpmning  walls  were  placed  in  3-ft.  sec- 
tions. 

The  contractor  began  the  work  on  Dec.  10, . 


proceeded.  Three  8-hour  shifts  were  worked 
and  the  number  of  laborers  on  each  shift 
varied  from  1-1  to  30.  The  excavated  material 
was  all  thrown  upon  runways  and  wheeled  in 
barrows  over  the  lower  cofferdam  and  dumped 


Fig.    2 — Plan    of    Creek    Channel    Showing   Concrete  Lining. 


1909.  From  this  date  until  Feb.  1,  1910,  the 
time  was  spent  in  building  cofferdams  and  in- 
stalling an  8-in.  centrifugal  pump.  The  cof- 
ferdams were  of  8  ft.  steel  sheet  piling  (Lack- 
awanna and  Corrugated),  and  also  of  wood 
made  by  three  thicknesses  of  overlapping 
plank.  The  steel  sheet  piling  was  driven  across 
the  creek  channel  at  the  ends  of  the  aqueduct 
piers,  both  above  and  below  the  culvert,  and 
the  wooden  dams  were  placed  between  the 
piers  above  and.  to  the  side  of  the  channel 
which   was  to   be  improved. 

The  excavation  was  started  at  the  lower  end 
and  progressed  up  stream  in  sections  of  about 
10  ft.  The  side  walls  were  then  placed  in 
the  excavated  section  and  immediately  fol- 
lowin.g,  the  invert  was  placed.  A  12-in!  vitri- 
fied pipe  underdrain  was  laid  as  the  e.xcavation 


in  the  creek  channel  to  be  rehandled  at  such 
time  as  the  work  reached  the  culvert,  the  con- 
tractor believing  that  he  could  then  make 
proper  disposal  of  it  by  hoisting  it  to  the 
street.  As  it  happened  a  winter  flood  carried 
the  bulk  of  the  spoil  away.  The  wheeling 
from  the  excavation  to  the  spoil  was  about 
1-50  ft.  and  from  6  to  8  men  were  used  on 
the  barrows. 

The  mixer,  a  Foote  V2  cu.  yd.  batch  mixer, 
was  placed  in  the  east  arch  under  the  canal 
spillway  and  the  opening  in  the  spillway  was 
used  to  lower  the  material  for  concrete.  Both 
the  centrifugal  pump  and  mixer  were  operated 
by  steam  bought  from  the  gas  plant  on  the 
lower  east  side  of  the  culvert.  The  cost  of 
steam  was  $8  per  day.  The  sand  and  stone 
were    both    heated    with    steam    and    in    some 


cases  salt  was  used.  The  steam  pipes  for  heat- 
ing the  material  were  placed  in  long  boxes, 
with  holes  in  them,  which  were  located  under 
the  stock  piles.  It  required  8  laborers  to  oper- 
ate the  mixer,  1  at  the  skip  and  water  bucket, 
1  at  the  discharge,  2  on  sand,  and  4  on  stone, 
loading  and  wheeling.  Generally  8  men  were 
used  to  wheel  the  concrete  from  the  mixer 
to  the  place  of  depositing,  where  4  men  were 
spading  and  ramming.  A  .gang  of  4  men  was 
kept  up  on  the  tow  path  of  the  canal  where 
the  material  was  received  in  wagons  and 
shoveled  down  through  the  spillway  opening. 
This  number  of  men  constituted  a  full  work- 
ing force  and  was  varied  according  to  con- 
ditions. The  concrete  was  mixed  in  proportions 
of  1:3:5.  Atlas  Portland  cement  and  Solvay 
limestone  were  used.  The  sand  was  shipped 
from  Batavia,  N.  Y.,  and  at  tiines  was  mixed 
with  limestone  crusher  dust  from  the  Solvay 
.plant  in  Syracuse. 

The  cost  of  the  work  was  very  high,  owing 
to  the  unusually  difficult  conditions  under 
which  it  had  to  be  done.  All  of  the  work 
except  the  mixing  of  concrete  was  done  by 
hand.    The  cost  was  approximately  as  follows : 

Excavation;  2.058  cu.  v6s.: 

I..abor     $6,408.00 

Plant     depreciation 50.00 

Bailing  and   draining   (steam  and   drain 

tile)    585. no 

Lighting    25.00 

Total    $7,068.00 

Cost  ner  cubic  yard  of  concrete 3. -14 

664.5   cu.   yds.: 

Labor     $1,548.00 

Cement    841.00 

Sand     310.00 

Stone    465.00 

Plant     depreciation 100.00 

Lumber  and   forms 30n.no 

Total    cost $3,564.00 

Cost  per  cubic  yard 5.37 

.\  total  of  731  bbls.  of  cement  were  used  or 
1.1  bbls.  per  cubic  yard  of  concrete.  There 
were  17,700  lbs.  of  reinforced  cement  at  2% 
cts.  per  lb.  and  77  ft.  of  3-in.  vitrified  pipe  at 
4  cts.  per  ft.  The  labor  of  placing  the  reinforc- 
ing steel  and  vitrified  pipe  is  included  in  the 
concrete  labor  costs.  These  costs  are.  of  course, 
exclusive  of  insurance  and  administration  ex- 
penses. The  work  was  completed  about  May 
1.  1910,  and  is  part  of  a  contract  involving 
the  construction  of  a  large  number  of  sewers 
being  built  by  the  Syracuse  Intercepting  Sew- 
er Board.  Mr.  R.  J.  Lyon  is  Resident  Engi- 
neer on  the  work  and  Mr.  Glen  D.  Holmes  is 
Chief  Engineer  of  the  Syracuse  Intercepting 
Sewer    Board. 


ROADS      AND      STREETS      SECTION 


Construction  and  Maintenance  of  Park- 
way Roads.* 

The  subject  of  road  construction  and  main- 
tenance has  been  very  thoroughly  discussed 
during  the  last  few  years  and  it  appears  to  be 
the  general  opinion  that  some  kind  of  bitu- 
minous binder  should  be  used  in  the  work. 
Engineers  and  chemists  have  differed  consid- 
craly  in  their  specifications  for  this  bituminous 
material.  The  writer  does  not  feel  qualified 
to  give  specifications,  as  he  has  generally  used 
commercial  products,  choosing  those  which  ap- 
peared to  be  best  suited  to  the  work.  There- 
fore, a  general  description  of  the  methods  and 
materials  which  have  been  used  in  the  con- 
struction and  maintenance  of  macadam  and 
gravel  surfaced  roads  will  be  given. 

The  roadways  constructed  under  the  direc- 
tion and  suiiervision  of  the  writer  in  the  de- 
velopment of  the  Metropolitan  Park  System 
of  Boston.  Mass.,  have  been  for  the  most  part 
roads  which  were  to  be  subjected  to  only 
pleasure  traffic,  i.  c.,  light,  horse-drawn  vehi- 
cles and  automobiles. 

.\t  the  commencement  of  the  work  of  con- 
structing these  roadways,  as  it  was  desired  to 
build  them  in  the  best  and  most  durable  man- 


*Report  by  John  R.  Rablin.  Engineer  Metro- 
politan Park  Commission,  Boston,  Mass..  pre- 
sented at  the  Second  International  Road  Con- 
gress at   Brussels. 


ner,  they  were  generally  built  of  macadam  by 
the  usual  methods.  In  the  construction  of 
these  roads  trap  rock  or  other  hard  rock  was 
generally  used. 

It  soon  became  evident,  however,  even  be- 
fore the  motor  car  was  used  to  great  e.xtent, 
that  this  type  of  road  surface  was  not  well 
suited  to  the  class  of  traffic  which  used  it,  as 
a  large  percentage  of  the  pleasure  vehicles 
were  equipped  with  rubber  tires  and  there  was 
not  enough  wear  upon  the  stone  to  supply  the 
binder  necessary  to  keep  the  roads  in  good 
condition.  The  sections  of  road  constructed 
with  the  softer  grades  of  stone  were  much 
more  easily  maintained  in  good  condition  and 
the  actual  wearing  away  of  the  surface  was 
slight.  With  the  advent  of  the  automobile  the 
stripping  of  the  surface  of  the  macadam  roads, 
especially  those  constructed  with  the  harder 
grades  of  stone,  immediately  became  so  rapid 
that  it  was  necessary  to  adopt  other  methods 
of  construction  than  that  of  the  ordinary 
macadam. 

Some  gravel  surfaced  roads  were  con- 
structed during  the  early  stages  of  the  devel- 
opment of  the  system  and  these  proved  to  be 
much  better  suited  to  the  light  traffic  than 
macadam.  They  were  better  for  horse  driv- 
ing, less  affected  by  automobiles  and  more 
easily  repaired.  During  the  last  six  or  seven 
years  this  type  of  road  has  been  built  almost 
exclusively  for  these  parkway  drives. 


They  have  been  built  with  special  care  in 
the  selection  of  materials  and  iii  the  workman- 
ship. Where  possible,  it  has  been  the  practice 
to  obtain  material  composed  of  sharp,  angular 
stones  with  only  sufficient  clay  to  properly  bind 
the  stone.  In  some  cases  it  has  been  necessary 
to  use  a  clean,  sandy  gravel  and  add  clay 
binder  din-ing  the  process  of  construction, 
which  method  is  generally  not  as  satisfactory 
as  when  the  material  is  in  the  proper  propor- 
tions in  its  natural  state.  The  surfacing  ma- 
terial is  8  ins.  in  depth  and  is  laid  in  two  4-in. 
layers,  and  each  layer  is  thoroughly  compacted 
by  the  use  of  sectional  grooved  rollers  drawn 
by  horses.  All  stones  larger  than  1%  ins.  in 
diameter  are  screened  out.  or  in  cases  where 
the  material  in  the  bank  contains  but  little 
stone  larger  than  this  size,  the  larger  stones 
are  raked  out  after  the  gravel  has  been  spread 
upon  the  road. 

The  principal  objection  to  this  type  of  road 
is  that  at  the  season  of  the  year  when  the 
frost  is  coming  out  it  is  likely  to  rut  if  the 
amount  of  clay  binder  is  at  all  excessive.  This 
condition  lasts  only  for  a  short  time  and  the 
road  surface  is  easily  and  cheaply  smoothed 
out  if  the  work  is  done  immediately  after  the 
frost  is  out  in  the  spring  and  before  the  sur- 
face becomes  compacted  in  its  rutted  condi- 
tion. 

To  overcome  this  objection  and  still  con- 
tinue  to   have   the   gravel    surfaced     type     of 
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roads  for  the  p;irk\v,'.<.  s,  ihv  vvritc-r  has  been 
for  the  last  two  years  using  a  crnshed  stone 
base  of  about  4  ins.  in  thickness  with  a  2% 
to  3-in.  layer  of  binclinn  gravel  on  top.  This 
method  provides  good  drainage  and  a  good 
base  for  the  gravel  surface.  After  the  com- 
pletion of  the  surface  and  before  it  has  be- 
come too  hard  to  readily  absorb  the  material, 
a  treatment  of  heavy  asphaltic  oil  is  applied 
which  serves  to  make  it  dustlcss  and  in  a  large 
measure  to  preserve  it.  About  1  gal.  of  oil 
to  the  square  yard  is  required. 

In  some  instances  where  it  was  necessary  to 
allow-  heavy  traffic  on  the  parkway  on  account 
of  the  fact  that  an  existing  road  has  been  re- 
placed bv  the  parkway,  and  generally  in  these 
instances  double  roadways  are  constructed,  one 
roadway  is  built  with  macadam  for  the  use  of 
this  traffic.  Since  the  automobile  has  come 
into  use  to  such  large  e.xtent,  the  practice  in 
the  construction  of  these  macadam  roads  has 
been  to  use  a  bituminous  binder  with  the  top 
layer  of  stone.  The  method  used  has  been 
that  which  is  known  in  this  vicinitv  as  the 
penetration  method,  which  is  the  grouting  of 
tlie  stone  with  the  bituminous  binder  after  it 
has  been  laid  upon  the  road  and  thoroughly 
riilled.  The  bituminous  material  is  applied  at 
a  temperature  of  from  150°  to  200°  F.  and 
sufficient  is  used  to  fill  the  voids  near  the 
surface,  which  usually  requires  about  1%  gals, 
to  the  square  yard  of  surface.  After  the  ap- 
plication of  this  material  the  surface  is  again 
thoroughly  rolled  and  a  tlush  coating  of  bi- 
tuminous material  is  then  applied  by  broom- 
in,g  or  by  spraying  or  other  distributing  ma- 
chines and  the  surface  covered  with  clean, 
sharp  stone  screenings,  and  again  rolled.  This 
forms  a  gritty,  well  bonded  surface  which  has 
proved  very  satisfactory. 

The  w-riter  has  observed  considerable  work 
of  this  character  which  has  been  done  by  the 
mixing  method,  which  is  the  mixing  of  the 
stone  used  in  the  top  2  ins.  of  the  road  sur- 
face with  the  bituminous  material,  either  by 
hand  on  mixing  boards  or  by  machines.  While 
the  results  are  apparently  very  much  the  same, 
there  is  no  doubt  that  better  work  is  done  by 
this  latter  method,  but  the  cost  is  somewhat 
greater. 

The  bituminous  material  used  in  the  work 
on  the  parkway  roads  has  been  generally  a 
refined  coal  tar  for  the  first  application,  and  a 
mixture  of  refined  tar  and  residual  asphalt 
for  the  flush  or  painting  coat.  The  mixture 
contained  10  per  cent  asphalt.  The  object  of 
the  asphalt  is  to  give  life  to  the  surface  and 
prevent  its  becoming  hard  and  brittle,  and 
therefore  slippery,  which  is  the  tendency  of 
the  tar.  This  percentage  of  asphalt  is  too 
small  to  be  of  much  advantage  over  straight 
tar,  and  the  use  of  clear  asphalt  for  this  class 
of  work  is  advisable  even  at  an  increased  cost. 
\  residual  asphalt  specially  prepared  with  a 
light  oil  as  a  carrier  has  recently  been  put  upon 
this  market,  which  appears  to  be  particularly 
well  suited  to  this  work. 

The  types  of  roads  which  have  been  de- 
scribed are,  in  the  writer's  opinion,  suitable 
not  only  for  parkway  roads  but  for  highwavs 
in  general  outside  cities,  the  character  of  the 
surface  to  be  used,  whether  stone  or  gravel, 
depending  on  the  class  of  traffic  which  it  will 
carry. 

In  the  matter  of  maintenance  of  roads  it  is 
a  fact  well  known  to  those  who  have  charge 
of  the  work  that  constant  and  systematic  at- 
tention is  in  the  end  the  most  economical  plan. 
On  account  of  the  varying  conditions  of  traffic 
during  the  last  few  years,  which  have  necessi- 
tated much  experimental  work  and  many 
changes  in  methods  of  maintenance,  it  has 
been  difficult  to  retain  anv  system  in  the  work. 

The  first  noticeable  efi^ect  on  the  narkway 
roads  of  the  changing  conditions  of  traffic, 
d"e  to  the  increasin.g  numbers  of  motor  ve- 
hicles in  use,  occurred  in  the  summer  of  1006. 
Investigation  was  immediately  begun  to  find 
some  means  to  nrevent  the  quick  destruction 
of  the  roads  which,  up  to  this  time  had  been 
kept  in  excellent  condition  at  comparatively 
small  expense. 

The  method  of  painting  the  roadway  sur- 
faces with  refined  coal  tar  appeared  to  have 
most  merit,  although  but  little  tried  in  this 
country  and  with  varying  success.  This  treat- 
ment was  immediately  used  upon  a  large  por- 


liiin  iif  the  macadam  roads,  and  with  i)atch- 
ing  and  re-treatments  when  necessary  has 
served  to  protect  these  roads  and  keep  them 
in  good  condition  up  to  the  present  time, 
whereas,  if  they  had  not  been  so  treated  they 
would  have  been  destroyed  in  a  few  months 
and  would  have  required  resurfacing.  These  . 
roads  are  in  excellent  condition  today,  and 
with  careful  maintenance  will  probably  con- 
tinue so  for  some  time.  One  objection  to 
this  treatment  is  its  slipperiness  for  horses  in 
cold  w'eather,  but  by  the  use  of  coarse,  sharp 
stone  screenings  up  to  %  in.  in  size  with  the 
tar  coating,  this  is  overcome  to  a  large  degree. 
Wherever  a  well  drained  subgrade  exists  the 
frost  has  had  no  bad  effects  upon  the  surfaces 
so  treated. 

The  use  of  heavy  asphaltic  oils  upon  exist- 
ing macadam  and  gravel  surfaced  roads,  as 
well  as  in  construction  work,  has  generally 
proved  very  satisfactory.  .\t  present  there  are 
quite  a  number  of  commercial  products  on 
this  market  which  are  being  used  for  this 
work,  and  on  account  of  the  difficulty  of  ob- 
taining a  satisfactory  analysis  to  determine 
their  quality,  the  determination  has  been  made 
by  the  actual  use  of  the  various  products  on 
the  roads.  The  materials  which  have  proved 
satisfactory  by  this  test  have  been  purchased 
from  year  to  year  merely  as  commercial  prod- 
ucts and  without  preparing  any  specifications. 
By  the  use  of  these  oils,  which  it  is  claimed 
contain  from  CO  to  TO  per  cent  asphaltic  resi- 
due, a  treatment  is  requirecl  about  once  in  two 
years  with  some  patching  between  treatments. 
This  applies  only  to  roads  having  a  light  traf- 
fic, including  automobiles,  and  on  roads  hav- 
ing a  fairly  heavy  traffic  an  application  may 
be  required  each  year. 

On  some,  of  the  shaded  roads  in  the  woods 
reservations,  the  use  of  calcium  chloride  has 
proved  quite  satisfactory.  Motor  vehicles  are 
generally  excluded  from  these  roads  and  they 
are  used  exclusively  by  light,  horse-drawn 
vehicles.  This  treatment  serves  to  lay  the 
rust  and  keep  the  roads  in  a  uniformly  damp- 
ened condition  at  all  times.  This  material  has 
the  power  of  absorbing  and  holding  the  mois- 
ture from  the  air  or  from  the  rains  that  fall, 
and  practically  no  attention  is  required  on  this 
class  of  roads,  except  the  applications  on  an 
average  of  about  once  in  four  weeks.  This 
treatment  has  been  tried  upon  roads  of  the 
same  class  as  those  upon  which  the  asphaltic 
oils  are  generally  used,  but  as  the  material 
has  practically  no  binding  quality,  the  'action 
of  the  automobiles  soon  has  a  bad  effect,  pro- 
ducing cup  holes  in  the  surface  which  hold 
the  water  and  become  enlarged  in  a  very  short 
time  to  such  a  degree  that  the  road  requires 
resurfacing. 

In  the  work  of  resurfacing  macadam  and 
gravel  roads  the  same  methods  are  used  as 
previously  described  for  the  original  construc- 
tion of  these  roads.  The  surfaces  are  cleaned 
and  scarified,  new  materials  added  to  reshape 
them,  and  the  tar,  asphalt  or  asphaltic  oils 
used  as  in  new  construction. 

The  costs  of  the  various  tvpes  of  road  work 
which  have  been  described  have  been  omitted 
liecause  they  would  be  of  little  value,  as  they 
will  vary  considerably  in  different  sections  of 
the  country  on  account  of  cost  of  transporta- 
tion of  the  bituminous  materials  from  the 
source  of  supply.  Also,  the  cost  of  road  ma- 
terials will  greatlv  vary.  However,  it  can  be 
stated  that  probably  nowdiere.  at  least  in  the 
United  States,  would  the  additional  cost  of  the 
bituminous  materials,  above  that  of  the  ordi- 
nary macadam  or  gravel  roads,  be  prohibitive, 
or  even  excessive  in  comparison  with  the  ben- 
efits derived  from  their  use.  One  of  the  prin- 
cipal benefits  of  these  methods,  both  to  the 
traveling  public  and  to  the  residents  along 
the  roads,  is  the  practical  elimination  of  the 
dust   nuisance. 

Although,  up  to  the  present,  the  ■  arious 
specifications  which  have  been  prepared  for  bi- 
tuminous binders  have  anparently  produced 
nothing  of  greater  value  than  the  commercial 
product,;,  it  seems  evident  that  in  the  near  fu- 
ture sufficient  information  will  be  acquired 
by  the  use  of  the  various  materials  to  insure 
the  oreparation  by  experts,  of  a  standard 
specification. 

In  the  absence  of  such  a  standard  specifica- 
tion the  manufacturers  have  been  considerably 


handicapped,  as  it  has  been  difficult  and  un- 
prohtablc  to  meet  several  different  ones,  but 
it  is  evident  that  they  have  endeavored  to 
produce  the  best  possible  materials  for  this 
class  of  work  and  would  be  very  willing  to 
conform   to  a  standard. 


The  Use    of    Binding    Materials  in  the 
Construction  of  Macadamized 
Roadways.* 

The  general  agreement  among  highway  au- 
thorities that  the  insertion  of  a  special  binding 
material  into  the  metal  of  a  road  surface  is 
necessary  to  effect  such  a  surface  as  will  sus- 
tain successfully  and  economically  the  strains 
it  is  likely  to  be  subjected  to  by  the  traffic  for 
a  future  period  of  reasonable  length,  naturally 
raises  two  queries : 

(7.  What  sort  of  a  binding  material  shall  be 
used? 

b.  How  shall  .-i  proper  binding  material  be 
inserted  with  the  metal? 

It  must  t)i'  uniierstood  here  that,  in  the  fol- 
lowing remarks  there  is  no  intention  to  pre- 
scribe for  local  or  specific  conditions,  any  of 
which  cases  may  so  affect  the  problem  as  to 
nullify  many  or  all  general  conclusions. 
Specific  conditions  should  be  considered  as 
such  and  the  prescription  made  accordingly. 
In  all  cases,  however,  there  are  general  prin- 
ciples which  can  and  should  be  considered  in 
each  instance,  and  it  is  the  aim  of  the  writer 
to  now  treat  of  the  general  matters  alone. 

There  are  t*o  binding  materials  now  offered 
to  road  authorities :  Lime  cement  and  bitumi- 
nous cement.  The  object  of  this  paper  is  to 
limit  the  consideration  to  the  latter. 

Bituminous  cements  for  road  work  are  not 
yet  well  understood  by  engineers  or  chemists. 
A  very  limited  variety  of  them  has  been  suc- 
cessfully used  for  a  number  of  years  in  sheet 
asphalt  work  and  it  is  fairly  w'ell  known  what 
properties  are  desirable  in  these  particular 
materials  although  there  is  some  dispute  in 
this  matter  still  unsettled.  With  the  sudden 
great  increase  in  the  demand  for  similar 
material  and  in  the  variety  of  such  material 
offered  for  use  occasioned  Ij.v  such  demand  and 
other  conditions,  a  large  number  of  materials 
have  appeared.  Very  little  is  known  about 
the  behavior  of  the  older  materials  under  the 
new  conditions  of  use  or  of  the  newer  materi- 
als either  as  to  their  fitness  for  use  or  their 
success  in  use  under  known  conditions  of  ap- 
plication and  trial.  The  time  since  the  new 
use  of  the  older  materials  under  new  condi- 
tions and  since  the  appearance  of  the  newer 
materials,  has  been  too  short  to  accumiflate 
the  desired  infonuation  and  to  draw  definite 
conclusions  on  all  the  desirable  points.  Up 
to  within  less  than  a  year  no  concerted  effort 
had  been  made  to  collect  uniform  information 
on  the  points  of  general  interest  in  the  mat- 
ter. Probably,  however,  the  loss  of  time  was 
luiavoidable.  Now  there  is  at  work  a  special 
committee  of  the  .\merican  Society  of  Civil 
Engineers,  whose  particular  duty  it  is  to  col- 
lect uniform  detailed  information  concerning 
bituminous  binders.  The  committee  is  pro- 
ceeding carefully  and  thoroughly  and  is  meet- 
ing with  encouraging  interest  and  assistance 
from  many  sources.  It  is  the  unofficial  opin- 
ion of  the  conmiittec  that  considerable  time. 
even  several  years,  will  necessarily  elapse  be- 
fore conclusions  can  be  clearly  reached  by  it, 
but  it  is  hoped  that  thi^  committee  may  be 
able  to  render  great  service  to  the  profession 
bv  reporting  from  time  to  time  the  informa- 
tion secured  bv  it,  and,  as  a  particular  point 
may  become  clear,  its  conclusions  on  that 
point.  The  length  of  time,  suggested  as  likely 
to  be  required  for  the  comoletion  of  it«;  work, 
is  largely  due  to  the  dearth  of  information 
concerniitg  the  details  of  the  work  done  prior 
to  the  formation  of  the  committee. 

In  a  general  way  it  niav  be  said  at  this 
time  that  bituminous  materials  Cas  ordinarily 
understood  bv  the  term)  may  include  "Bind- 
ers" and  "Greasers."    The  latter  may  be  useful 
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for   such    purposes   as    dust   laying,   but   their 
consideration  will  be  omitted  here. 

Bituminous  binders  must,  first  of  all,  bind. 
Their  power,  per  se,  to  adhere  to  the  road 
metal  must  be  of  the  highest.  Their  adhesive 
ability  must,  if  not  equal  their  cohesive 
strength,  at  least  be  sufficient  for  the  purposes 
of  their  application  and  zice  versa.  Conse- 
quently, such  a  test  as  the  "ductility  test," 
which  measures  the  ability  of  the  material  to 
elongate  without  rupture,  seems  insufficient  to 
determine  this  binding  ability  of  a  material 
offered  and  a  better  one  should  be  devised. 

They  should  be  fluid  in  the  technical  sense 
of  the  term.  That  is,  they  must  impart  to  the 
road  surface  a  self-healing  ability  and  must, 
as  far  as  practicable,  be  so  far  from  being 
brittle  as  to  successfully  resist  the  shocks  of 
iron-shod  traffic  even  in  the  coldest  and  most 
hostile  weather.  Again,  when  successful,  un- 
der cold  weather  conditions  as  regards  resist- 
ance to  shocks,  they  must  not  become  so  fluid 
under  opposite  conditions  as  to  become  dis- 
placed from  their  proper  position  in  the  road 
surface. 

They  should  be,  in  regard  to  these  charac- 
teristics, as  stable  as  possible  under  the  condi- 
tions of  their  use.  (The  methods  of  using 
them  are  discussed  later  and  it  will  then  be 
noted  that  under  some  circumstances  a  high 
degree  of  instability  for  a  portion  of  the 
actual  material  used  may  be  desirable).  If 
flu.xed  to  meet  local  or  particular  conditions 
the  oase  should  still  be  of  a  character  which 
will  preserve  the  above  characteristics,  not- 
withstanding the  temporary  presence  of  the 
flux,  and  against  the  altering  influences  of 
atmospheric  forces. 

A  desirable  bituminous  binder  should  com- 
bine the  above  characteristics  with  the  least 
practicable  admi.xture  of  useless  or  possibly 
obnoxious  adulterants. 

With  the  present  limited  knowledge  of  the 
eft'ccts  of  many  of  the  known  constituents  of 
bituminous  binders  generally  and  until  more 
is  known  of  the  effects  on  the  material  itself 
from  the  various  methods  being  used  in  their 
preparation,  it  is  impossible  to  prescribe  just 
what  laboratory  analyses  should  be  made  or 
just  what  limits  are  allowable,  for  variation  in 
a  particular  determination,  if  success  in  the  use 
of  the  material  under  specific  conditions  is  to 
be  had.  It  may  be  safely  assumed  that  certain 
analyses,  similar  to  some  of  those  recognized 
as  desirable  from  the  previous  experience  with 
sheet  asphalt  pavements,  are. pertinent,  at  least 
for  the  purpose  of  obtaining  information  as 
to  their  value,  in  the  cases  of  the  new  ma- 
terials. For  instance,  it  has  been  fairly  well 
proved  in  sheet  asphalt  work  that  the  presence 
of  paraffine  in  asphaltic  cement  is  pernicious. 
Therefore  an  analysis  for  paraffine  in  the 
newer  cements  is  justifiable  for  furnishing,  in 
connection  with  the  observations  on  their 
actual  use.  information  as  to  the  maximum 
allowable  percentage  of  paraffine  that  can  be 
made   without  detriment. 

On  the  other  hand,  because  there  may  be 
some  agreement  among  asphalt  users  that  an 
excess  of  the  presence  of  free  carbon  over  a 
very  small  percentage  in  the  cement  is  indica- 
tive of  a  material  that  will  prove  unsatisfac- 
tory in  use,  it  does  not  necessarily  follow 
that  the  limitation  of  the  allowable  percentage 
of  free  carbon  in  the  newer  cements,  such,  for 
instance,  as  refined  tars,  is  either  necessary  or 
desirable.  The  ultimate  aim  of  all  analyses 
and  investigations,  as  referred  to,  is  to  supply 
such  information  as  will  enable  the  expression 
in  specifications  of  such  definite  figures  for 
the  results  of  a  described  analysis,  as  will 
insure  in  the  normal  material  the  character- 
istics before  noted  as  necessary  for  a  satis- 
factory bituminous  binder.  Considerable  light 
must  yet  be  had  on  the  subject  and  preferably 
it  should  come  from  many  quarters.  The 
committee  of  the  .American  Society  of  Civil 
Engineers,  which  has  been  before  referred  to, 
and  of  which  the  writer  has  the  honor  to  be 
chairman,  is  endeavoring  to  collect  the  in- 
formation that  to  them  seems  desirable  and 
the  writer  begs  leave  to  express  here  his  sin- 
cere hope  for  the  co-operation  and  assistance 
to  the  committee  of  the  members  of  this  Con- 
gress. He  is  convinced  that  more  valuable 
assistance  could  not  be  had  by  the  committee. 


Once  the  characteristics  of  a  satisfactory 
bituminous  binder  are  known  clearly  and  its 
properties  are  thus  capable  of  being  expressed 
definitely  in  specifications  according  to  the 
needs  of  the  conditions  of  its  use,  the  other 
.query  follows:   "How  shall  it  be  used?" 

There  may  be  two  methods,  at  least  in  gen- 
eral: 

First :  The  "Mixing  Method." 
Second:  The  "Penetration  Method." 
Local  conditions  frequently  determine  the 
choice.  As  yet  the  experience  and  its  records 
are  not  clear  enough  to  draw  fair  comparisons 
between  the  values  of  the  two  methods  for 
general  use. 

Advocates  of  the  mixing  method  claim  that 
for  severe  traffic  better  results  are  reached  by 
it  by  reason  of  the  avoidance  of  waste  in  the 
bituminous  binder  used  and  the  greater  uni- 
formity of  its  distribution  and  of  the  surface 
secured.  The  advocates  of  the  penetration 
method  claim  that  the  application  of  it  can  be 
readily  made  under  circumstances  when  the 
mixing  method  would  not  be  justifiable,  such, 
for  instance,  as  the  treating  of  an  e.xisting 
macadam  road  in  good  condition  and  whose 
treatment  is  only  necessitated  by  a  sudden  in- 
flux of  motor  traffic;  that  the  avoidance  of  the 
necessity  for  mixing  machinery  and  the  reduc- 
tion of  costs  by  this  penetration  method  justi- 
fies a  use  of  bituminous  binder  in  excess  of  the 
actual  waste;  and,  that  by  the  exercise  of 
some  care,  results  can  be  secured  of  a  suf- 
ficient uniformity  in  all  respects.  Also  it  is 
not  yet  proved  that,  both  theoretically  and 
practically,  the  filling  of  the  otherwise  irre- 
ducible voids  in  the  coarser  aggregate  of  the 
surfacing  by  consecutive  applications,  after 
these  voids  have  been  reduced  to  the  mini- 
mum, of  the  finer  sizes  and  then  the  applica- 
tion of  the  binder,  is  not  better  in  every  way 
and  productive  of  equally  good  and  perhaps 
better  results.  Future  records,  as  before  re- 
ferred to,  and  especially  when  due  considera- 
tion is  given  to  traffic  records,  will  probably 
clear  up  many  of  these  points. 

While  the  writer  is  fairly  familiar  with  the 
work  done  in  this  country  under  the  mixing 
method,  he  feels  that  a  detailed  report  on  the 
use  of  such  methods  might  better  be  left  to 
those  of  greater  actual  experience  in  charge 
of  such  work  and  therefore  will  append  a 
statment  of  his  recent  work  with  bituminous 
binders   under  the  penetration   method. 

In  1907,  the  city  of  Annapolis,  Md..  improved 
certain  streets  aggregating  8,600  sq.  yds.  with 
tarred  macadam  under  the  supervision  of  the 
writer  and  the  specifications  provided  for  the 
use  of  the  penetration  method.  The  macadam 
was  laid  as  ordinarily,  using  a  hard  blue  lime- 
stone bound  with  screenings  of  the  same  ma- 
terial. After  thoroughly  rolling  and  watering, 
the  macadam  was  allowed  to  dry  and  then 
swept,  with  hand  brooms,  clean  of  all  dirt, 
dust  and  fine  material,  and  until  the  stones 
of  the  second  course  were  not  only  exposed, 
but  the  spaces  between  them  were,  as  far  as 
possible  without  actually  dislodging  the  sec- 
ond course  stone,  clean  of  finer  material. 

Tarvia  was  delivered  in  barrels,  and  heated 
in  a  portable  tank,  holding  perhaps  three  bar- 
rels at  a  time,  to  an  unknown  temperature 
(probably  about  150°  C.)  and  applied  through 
a  hose  from  the  tank  to  the  cleaned  macadam. 
On  an  average  of  0..50  .gals,  per  square  yard 
was  left  on  the  road,  it  being  spread  by  means 
of  hand  brooms  pushing  a  wave  of  the  warm 
material  over  the  surface.  Some  three  or  four 
hours  later,  the  more  absorbent  spots  were 
supplied  with  enough  additional  tar  to  appar- 
ently leave  a  uniform  coating  of  about  %  in. 
over  the- macadam.  A  coat  of  stone  chips, 
varying  in  size  from  %  in.  to  %  in.  in  their 
longest  dimension,  was  then  spread  evenly 
over  the  tarred  surface  to  a  depth  of  about 
1  in.  and  rolled,  and  the  street  the  next  day 
opened  to  traffic.  The  subsequent  surface,  at 
first  slightly  granular,  soon  became  smooth 
like  sheet  asphalt.  Under  use  there  was  no 
dust  except  when  the  removal  of  foreign  dirt 
and  detritus  brought  on  by  traffic  was  neglect- 
ed. The  surface  was  not  unduly  slippery  in 
cold  and  wet  weather  nor  soft  in  warm  peri- 
ods and  generally  resembled  closely  a  street  of 
sheet  asphalt  or  bitulithic.  It  retained  its 
original    properties,    not    even    scaling    off    in 


spots,  for  about  two  years  when  an  apparent 
death  of  the  tar  began.  This  showed  itself 
by  the  refusal  of  the  tar  to  re-bind,  even  in 
warm  weather,  in  places  where  its  bond  be- 
came broken  from  any  cause.  The  surface  has 
since  been  renewed,  and  apparently  the  life  of 
the  old  tar  perhaps  revived  by  another  light 
application  of  similar  tar  perhaps  a  trifle  thin- 
ner in  consistency  with  some  screenings  in  the 
same  manner,  and  now  appears  to  be  good  for 
another,  it  is  hoped  somewhat  longer,  period. 
The  penetration  of  the  tar  into  the  macadam 
appeared  to  be  generally  between  1%  and  2 
ins.  The  price  per  square  yard  of  the  macadam 
was  82%  cts.  and  the  price  of  tarring  (in- 
cluding screenings,  etc.),  was  7%  cts.  per 
square  yard. 

Since  this  work,  the  writer  has  had  charge 
of  several  similar  pieces  of  work  with  similar, 
though  in  most  cases  better  results.  The 
greatest  difficulty  encountered  has  been  the  se- 
curing of  satisfactory  and  uniform  bituminous 
binders.  Up  to  the  season  of  1909  at  least, 
the  prevailing  variation  in  the  characteristics 
of  even  refined  bituminous  materials  offered 
under  trade  names  has  been  so  great  as  to 
offer  a  serious  obstacle  to  successful  work 
with  them.  Another  criticism  of  many  ma- 
terials, such  as  most  of  the  refined  tars,  is 
their  tendency,  as  noted,  to  apparently  lose 
their  life  and  become  brittle  at  too  early  a 
period. 

With  the  advent  of  the  working  season  of 
1909  a  large  increase  in  the  variety  of  bitumi- 
nous binders  offered  in  the  market  was  notice- 
able. Under  these  conditions  and  knowing  of 
the  lack  of  information  generally  as  to  definite 
facts  concerning  the  characteristics  of  these 
various  materials,  of  their  availability  for  use 
under  definite  methods,  and  of  the  results  that 
might  be  expected  in  any  case  from  such  use, 
it  seemed  advisable  for  the  writer  to  experi- 
ment, to  a  certain  extent  at  least  with  some 
of  them  in  connection  with  the  regular  work 
of   his    office. 

Accordingly  arrangements  were  entered  into 
between  the  state  of  Maryland  and  Baltimore 
county  (Maryland)  to  treat  a  road  known  as 
Park  Heights  avenue  with  a  bituminous  binder. 
The  work  was  to  cover  a  stretch  of  road  about 
8  miles  in  length  beginning  at  the  city  limits 
of  Baltimore  city.  The  traffic  over  this  road 
was  by  actual  count  found  to  average,  during 
56  hours  on  8  different  days  in  October  and 
November,  1909,  19  motor  cars,  23  single  horse 
wagons,  and  9  two  (or  more)  horse  wagons 
per  hour  (between  4  a.  m.  and  8  p.  m.).  The 
macadam  was  about  8  yds.  wide  with  a  street 
railway  track  on  one  side  and  an  earth  road 
4  yds.  wide  along  the  other. 

Work  was  begun  in  July,  1909,  at  the  city 
limits  and  at  a  point  six  miles  therefrom  simul- 
taneously, and  carried  on  toward  the  center, 
the  same  bituminous  materials  being  used  on 
each  section.  The  old  macadam  was  consider- 
ably worn  in  places  and  the  whole  width  of  the 
macadam  was  first  scarified  to  a  depth  of  about 
2  ins.  Enough  fresh  stone  (trap  rock  on  the 
city  end  and  limestone  on  the  outer  section) 
varying  in  size  from  1  to  2  ins.  on  their  longest 
dimension  was  then  spread  to  give  the  road 
an  even  surface,  with  a  cross  slope  from  the 
center  to  each  side  of  6  ins.  The  stones 
were  then  thoroughly  rolled,  particular  care 
being  taken  to  reduce  the  voids  to  the  mini- 
mum. It  is  estimated  that  double  the  ordi- 
nary amount  of  rolling  was  done.  On  this 
rolled  stone  were  then  applied,  in  sections 
whose  length  depended  on  the  quantity  of  the 
material  at  hand,  ten  varieties  of  bituminous 
binder.  The  accompanying  table  shows  the 
characteristics  of  these  binders  in  the  form 
adopted  by  the  committee  of  the  American  So- 
ciety of  Civil  Engineers,  The  binder  was 
applied  hot  (between  80°  and  150°  C.)  and  in 
most  cases  to  an  extent  that  would  completely 
fill  the  voids  in  the  stone.  In  some  cases,  a 
slight  film  of  the  thicker  material  was  left  over 
the  rolled  surface.  The  application  of  binder 
varied  from  5  gals,  to  1%  gals,  per  sq.  yd. 
Shortly  after  the  application  of  the  binder — 
generally  late  in  the  same  day — the  treated 
surface  was  covered  to  a  depth  of  from  Vz  to 
1  in.  with  an  even  coat  of  stone  chips  (Vi  to 
%  in.).  As  soon  as  convenient  afterward,  the 
latter  was  fairly  thoroughly  rolled.  Any  spots 
showing  an  excess  of  binder  on  the  surface, 
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wliether  developed  iiiuler  rolling,  uiulcr  traffic, 
or  under  the  rays  of  the  sini,  were  lightly 
dusted  with  clean  sand  (generally  dredged 
from  under  water)  and  this  dustint;  was  con- 
tinued as  often  as  necessary.  The  work  was 
continued  until  about  Nov.  10,  1909,  when  un- 
favorable weather  necessitated  its  interruption 
until   next   year. 

It  is  too  soon  to  report  on  the  success  of  this 
work  but  a  narration  of  some  incidents  con- 
nected with  it,  and  of  the  results  secured  to 
date  may  be  of  interest.  In  the  first  place,  11 
was  expected  to  use  about  2  gals,  of  binder  per 
square  yard  of  road  and  it  was  found  that  this 
amount  was  just  about  what  the  voids  of  the 
rolled  stone  would  hold.  It  very  soon  became 
evident,  however,  that  the  use  of  this  much 
of  an  asphaltic  material  (such  especially  as 
No.  I  in  the  table)  was  open  to  serious  ob- 
jections. Even  where  no  appreciable  thick- 
ness of  the  binder  was  left  on  top  of  the 
stone,  under  rolling  or  even  merely  under  the 
action  of  the  sun,  material  No.  1  rose  through 
the  screenings  and  subsequently  applied  sand 
so  that  repeated  applications  of  the  latter  were 
needed  and  now  a  "carpet"  of  bituminised  sand 
and  screenings  exists  on  these  portions  of  the 
road  to  a  depth  of  1%  ins.  over  the  stone.  It 
is  entirely  possible  that  this  thickness  may 
require  additions  when  the  next  warm  season 
arrives. 

While  it  may  be  argiied  that  in  the  end  the 
presence  of  this  "carpet"  is  valuable  for  sev- 
eral reasons,  it  was  found  that  it  was  more  or 
less  objectionable  during  the  period  to  date. 
During  its  early  existence,  while  not  adherent 
enough  to  keep  wheels  to  cause  "scabbing''  or 
removal  of  portions  of  the  "carpet,"  the  excess 
of  lighter  bituminous  material  in  it  did  cause, 
from  its  staining  of  the  vehicles,  some  com- 
plaints. As  sand  was  added  to  absorb  the 
fluids,  rising  to  the  surface,  and  the  thickness 
of  the  carpet  began  to  be  appreciable,  it  was 
noticed  that  the  resistance  to  traction  was 
greatly  increased,  especially  during  the  warmer 
hours  of  the  day  and  that  this  increased  re- 
sistance was  so  great  as  to  be  seriously  objec- 
tionable in  many  instances.  These  effects,  ap- 
parently of  an  unnecessary  excess  of  the  bind- 
er, gradually  decreased  w-ith  age  and  are  at 
present  (November.  1909)  practically  unnotice- 
able.  It  may  be  they  will  re-appear  next  sum- 
mer though  it  may  fairly  he  hoped,  from  the 
relatively  large  loss  shown  by  this  material 
under  the  evaporation  tests  and  by  the  increase 
in  the  harness  of  the  residues  after  evapora- 
tion, at  different  temperatures  (see  table),  that 
by  the  advent  of  the  next  warm  weather,  the 
"carpet"  will  have  become  set  enough  to  of- 
fer no  further  cause  for  criticism  on  these 
grounds. 

In  the  attempt  to  profit  by  the  first  experi- 
ences as  related  above,  the  quantity  of  this 
binder  (No.  1.  applied  between  July  15  and 
August  15)  per  square  yard  was  reduced  sub- 
sequently with  later  shipments  to  as  low  as 
1.7  gals,  per  square  yard,  instead  of  over  2 
gals,  as  at  first  and  the  annoyances  above  de- 
scribed were  correspondingly  reduced.  Other- 
wise this  material  has  so  far  given  satisfaction 
in  every  way. 

Material  No.  2  (applied  between  Sept.  1  and 
Oct.  15)  seemed  similar  in  many  respects  to 
No.  1  except  being  considerably  more  fluid. 
Its  extra  fluidity  was  objectionable  in  that  it 
made  the  filling  of  the  voids  near  the  crown 
of  the  roadway  difiicult  without  a  considerable 
loss  of  material  at  the  sides,  and  the  unpreyent- 
ahle  escape  of  a  certain  amount  of  the  binder 
along  each  side  of  the  roadway  on  to  the 
shoulders  gave  grounds  for  much  objection  to 
the  filth  thus  caused. 

The  difficulties  were  partly  overcome  by  grit- 
ting the  sides  of  the  pitched  roadway  as  soon 
as  the  binder  appeared  at  the  surface  of  the 
stone  there,  and  then  re-pouring  and  graduallv 
gritting  to  the  center.  This  material  appeared 
to  rise  through  the  grit  to  a  slightly  greater 
extent  than  No.  1.  Otherwise  than  noted,  the 
results  seem  similar  to  those  of  No.  1  so  far, 
though  this  material  (No.  2)  does  not  set  as 
quickly  nor  as  much  as  No.  1.  On  account  of 
its  fluidity  the  quantity  of  binder  per  square 
yard  used  for  the  area  covered  was  about 
dV2  gals. 

Material  No.  3  (applied  between  Sept.  1  and 
Oct.    1)    was   a   peculiar   one.      Some   30   odd 


years  ago  crude,  petroleum  was  delivered  in 
Baltimore  from  the  West  Virgina  and  Pennsyl- 
vania wells  and  burning  oil  produced  there- 
from. The  burning  oil  was  distilled  from  the 
crude  and  then  washed  with  strong  suliihuric 
acid.  The  acid  removed  the  tarry  and  asphaltic 
constituents  and  the  mixturf.  of  acid  and  pitch 
was  sold  to  a  fertilizer  company.  This  latter 
company  diluted  the  mixture  which  precipitated 
the  pitch  and  allowed  the  recovery  of  the  acid. 
The  residue  w'as  dumped  into  a  depression 
near  the  fertilizer  works  and  in  course  of 
time  reached  a  mass  of  some  30,000  or  40,000 
tons.  It  laid  there  for  a  period  of  20  or  30 
years,  more  or  less  under  water  and  subject 
to  the  action  of  the  slightly  brackish  nature  of 
the  same.  A  couple  of  years  ago  a  company- 
started  to  put  this  material  on  the  market  for 
road  uses.  The  material  from  the  dump  was 
heated  in  tanks  with  lime  added  to  neutralize 
the  acid  remaining  in  it.  It  was  then  boiled 
in  an  open  kettle  to  drive  off  the  water  and 
lighter  fractions  and  then  fluxed  to  the  proper 
consistency  by  the  addition  of  either  an  as- 
phaltic petroleum  (from  Texas)  or  water  gas 
tar  from  the  local  gas  works,  previously  re- 
fined to  remove  the  water,  etc.  The  first  use 
of  the  prepared  compound  was  made  a  little 
over  a  year  ago,  in  Baltimore  county,  by  clean- 
ing off  a  good  macadam  road  built  some  years 
previously,  applying  the  compound  hot,  and 
covering  with  stone  screenings.  The  resulting 
surface  appears  very  similar  to  a  sheet  as- 
phalt   and    seems   still   very   satisfactory. 

In  the  work  this  year  on  Park  Heights  ave- 
nue, the  method  followed  in  its  use  was  the 
same  as  that  before  described  for  materials 
No.  1  and  No.  2.  This  No.  3  was  delivered 
in  a  much  more  viscous  or  thick  state  at  nor- 
mal temp'eratures  than  the  No.  1  and  No.  2 
and  required  more  heating.  It  did  not  waste 
at  the  sides  as  did  these  others  nor  did  it 
give  nearly  as  much  trouble  by  rising  to  the 
surface  of  the  screenings.  It  set  much  more 
readily  and  the  early  results  seem  so  far  much 
more  satisfactory.  About  3  gals,  per  square 
yard  were  used. 

Material  No.  4  (applied  between  Sept.  1  and 
Nov.  15)  was  a  refined  water  gas  tar.  A  year 
ago  this  office  used  about  800  gals,  of  similar 
material  with  much  success  in  treating  about 
700  sq.  yds.  of  old  macadam  in  good  condi- 
tion. The  results  were  most  satisfactory  in 
every  way,  the  resulting  surface  being  com- 
parable to  good  sheet  asphalt  and  neither  too 
soft  in  summer  nor  brittle  in  winter.  Conse- 
quently, notwithstanding  the  prejudice  in  some 
quarters  against  water  gas  tar,  a  considerable 
quantity  (21,000  gals.)  was  used  in  this  year's 
work.  The  tar  this  year  came  from  another 
producer  but  appeared  similar  in  every  way  to 
that  so  successfully  used  in  1908.  Two  con- 
sistencies were  used  (No.  4  and  No.  4-A). 
No.  4-A  was  slightly  the  thinner.  Their  action 
and  results  so  far  seem  similar  to  those  of 
the  use  of  No.  3.  About  3  gals,  were  used 
per  square  yard. 

Number  five  (applied  between  Sept.  15  and 
Oct.  15)  was  supposed  to  be  a  refined  coal  tar 
put  on  the  market  by  a  company  which  has 
had,  so  far,  the  greatest  success  with  the  use 
of  coal  tar  in  pavements,  the  laying  of  which 
is  the  main  business  of  this  concern.  This  ma- 
terial came  in  a  slightly  heavier  or  less  fluid 
state  than  No.  4.  About  3^  gals,  per  square 
yard  were  used. 

Number  six  (applied  between  Oct.  10  and 
Oct.  20)  was  a  refined  coal  tar  made  and  ad- 
vertised by  a  company  expressly  for  such  a 
purpose  as  this.  It  seemed  about  the  same 
consistency  as  No.  2.  About  5  gals,  per  square 
yard  were  used. 

Number  seven  (applied  between  Aug.  1  and 
Sept.  15')  was  a  refined  water  gas  tar  ordered 
from  the  same  local  concern  that  supplied  the 
water  gas  tar  used  so  successfully  in  !;.'08.  On 
delivery,  however,  it  appeared  to  be  altogether 
too  fluid  for  satisfactory  use  and  though  used, 
it  was  afterward  found  necessary  to  top-dress 
all  but  about  1,000  sq.  yds.  of  the  work  with 
No.  4-A  in  order  to  perfect  the  results.  In- 
vestigation showed  that  althou.gh  the  same  pre- 
scription had  been  followed  for  its  manufac- 
ture as  has  been  carried  out  in  making  the 
1908  tar,  a  change  in  the  character  of  the  oil 
used  by  the  gas  works  in  carburetting  the  gas 
resulted  in  a  totallv  different  refined  tar  for 


road  use.     The  further  use  of  this  particidar 
material  was  consequently  abandoned. 

With  all  of  the  tars  except  No.  7,  the  prac- 
tical results  so  far  seem  about  the  same  and 
quite  similar  to  those  of  No.  3.  They  seem 
more  adhesive  than  the  asphaltic  oils  and  do 
not  give  nearly  as  much  trouble  from  rising 
through  the  coatings  nor  do  they  waste  out  at 
the  sides  to  the  same  extent.  Their  setting  is 
much  earlier.  It  is  yet  too  soon  to  report  on 
the  comparative  length  of  life,  the  brittleness 
in  cold  weather,  the  tendency  to  scale  off  or  on 
the  effects  of  traffic  on  these  materials.  Gen- 
erally speaking,  the  refined  coal  tars  were  the 
easiest  to  apply  as  they  seem  to  reach  a  greater 
fluidity  at  a  moderate  degree  of  heat.  Already 
some  complaints  of  excessive  slipperiness  in 
cold  weather  on  No.  4  have  come  in. 

Number  8  (applied  between  Nov.  I  and  Nov. 
15)  was  a  small  lot  (500  gals.)  of  heavy  bind- 
ing oil,  donated  by  a  concern  whose  main  busi- 
ness is  the  supplying  of  burning  oil  and  lubri- 
cants. It  was  used  as  an  experiment  in  order 
to  prove  or  disprove  the  representations  of  its 
producers  as  to  its  value  for  this  work.  In 
appearance  it  was  similar  to  No.  2  and  its 
action  and  results  50  far  have  been  almost 
identical  with  No.  2.  About  3%  gals,  per 
square  yard  were  used. 

Number  9  (applied  between  Oct.  20  and  Nov. 
10)  was  a  refined  coal  tar  of  about  the  same 
consistency  as  No.  5.  About  4  gals,  per  square 
yard  were  used. 

A  careful  watch  of  the  results  of  the  work 
this  year  will  be  kept  and  the  notes  thereof 
considered  in  connection  with  the  analyses 
shown  in  the  table. 

In  all  human  probability  this  form  of  analy- 
sis (as  adopted  by  the  committee  of  the  Amer- 
ican Society  of  Civil  Engineers)  is  not  perfect, 
but  the  writer  believes  it  as  good  if  not  better 
than  any  yet  suggested.  The  writer  admits  his 
dissatisfaction  with  the  analysis  for  "consist- 
ency or  viscosity''  as  included  in  the  form.  To 
him  it  does  not  appear  to  truly  indicate  this 
quality  of  the  material  under  consideration, 
but  in  the  absence  of  better  tests  it  seems  un- 
avoidable. He  hopes  that  a  more  satisfactory 
method  of  determining  and  expressing  the  con- 
sistency of  a  material  will  soon  be  devised  and 
is  at  present  at  work  on  a  test  which  seems  to 
promise  satisfaction. 

However,  if  this  form  is  generally  used  for 
a  relatively  short  period  it  is  entirely  probable 
that  the  value  of  any  portion  of  it  w'ill  be  quite 
clearly  proved  and  then  from  this  form  as  a 
base  a  more  satisfactory  form  can  more  readily 
be  devised. 

By  the  comparison  of  results  in  different 
localities  and  in  connection  with  the  consid- 
eration of  uniform  analyses  of  the  maferials 
used  it  may  be  hoped  to  soon  clear  up  some 
disputed  points  concerning  the  effect  of  certain 
constituents  to  be  found  in  the  materials.  For 
instance,  it  is  claimed  by  some  reputable  par- 
ties that  the  presence  of  free  carbon  in  a  bi- 
tuminous binder  is  objectionable.  The  water 
gas  tar  used  by  the  writer  in  1908  contained 
but  two-tenths  of  1  per  cent  of  free  carbon. 
The  most  successful  extended  use  of  tar  in  this 
country  has  occurred  in  the  construction  of  a 
vast  amount  of  tar  macadam  bv  the  company 
furnishing  material  No.  5  and  in  this  work 
the  tar  used  was  coal  tar  similar  in  every 
respect  to  No.  5  e-xcept  that  being  used  under 
the  mixing  method,  a  thicker  or  less  fluid  tar 
was  permissible.  In  that  tar  the  free  carbon 
content  ran  as  high  as  35  per  cent.  It  does 
not,  therefore,  seem  proper  to  say  at  this  time 
that  the  percentage  of  free  carbon  is  a  plain 
criterion  by  which  to  judge  of  the  probable 
value  of  a  tar  or  of  its  prospects  for  a  con- 
siderable length  of  life,  especially  as  the  high 
carbon  content  tar  has  been  successfully  used 
for  at  least  ten  years. 

As  stated,  the  various  materials  used  were 
applied  at  temperatures  between  80°  and  1-50'' 
C.  Some  seemed  to  require  for  easy  handling 
more  heating  than  others.  No.  2  could  have 
been  applied  readily  at  a  temperature  of  not 
over  40°  C.  while  No.  4  did  not  flow  or  oene- 
trate  freely  unless  at  least  up  to  135°  C.  The 
material  for  the  section  near  the  city  was  all 
delivered  in  tank  cars  at  a  station  about  % 
mile  from  the  center  of  this  section,  and  was 
heated  by  steam  under  about  50  lbs.  pressure. 
With  the'  temperature  of  the  air  at  30°  C,  the 
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loss  of  heat  in  Iiai.iling  from  the  car  to  the 
road  varied  from  1°  to  1U°  C.  With  the  air 
temperature  at  15°  C.  this  loss  reached  as  miich 
as  25°  C.  The  material  for  the  outer  section 
was  delivered  in  barrels  and  heated  by  a 
direct  flame  under  a  portable  boiler  holding 
about   250    gals. 

In  the  work  of  the  writer  this  year,  the 
efifort  was  made  to  exclude  from  use  any 
materials  that  were  greatly  questionable  of  suc- 
cess for  any  reasons.  The  majority  opinion 
to  the  effect  that  an  excess  in  the  paraffine 
content  over  2  per  cent  had  proved  objection- 
able in  sheet  asphalt  work  caused  the  avoid- 
ance of  the  use  of  any  such  material  in  this 
work  and  the  same  may  be  said  regarding  an 
excess  over  5  per  cent  of  the  free  carbon  con- 
tent in  asphaltic  compounds.  It  may  be 
deemed  advisable,  however,  another  season  to 
experiment  in  this  work  with  just  such  ma- 
terials. The  opinions  to  the  effect  that  the 
residue  of  naphtha  soluble  portions  should 
show  a  decidedly  adhesive  quality  also  lim- 
ited the  selection  of  material. 

Of  course  not  every  available  material  of 
satisfactory  characteristics  was  used  by  any 
means,  and  it  is  hoped  that  another  season 
opportunity  may  be  had  to  add  largely  to  the 
list  of  materials  used. 

.\s  stated  in  the  paper  presented  by  the 
writer  to  the  Paris  Congress  in  1908  it  seems 
to  the  writer  that  there  are  two  ways  of  treat- 
ing a  road  with  bituminous  binders.  One  is  to 
use  the  macadam  as  a  foundation  for  a  "car- 
pet" or  surface  coat  of  finer  material  mi.xed 
with  some  form  of  bituminous  cement.  The 
other  method  is  to  reinforce  the  cementing 
properties  of  the  wearing  surface  of  the 
macadam  itself,  by  impregnating  it  in  the  case 
of  already  constructed  macadam,  with  a  bi- 
tumen of  sufficient  fluidity  to  insure  the  proper 
penetration,  or  in  the  case  of  new  construction 
by  the  addition  of  a  bituminous  cement  to  the 
wearing  course  during  the  process  of  con- 
struction. And  again  "The  writer  believes 
that  the  principles  of  Tresaguet  and  M'.\dam 
before  expressed  must  be  followed  without 
deviation  if  the  utmost  degree  of  success  is 
to  be  secured,  and  that  any  neglect  of  them 
can  only  result  in  inferior  work.  Attempts 
to  provide,  on  the  top  of  macadam,  a  carpeting 
of  rock  screenings  and  bitumen  that  will  re- 
lieve the  objections  of  dust  or  mud  and  of  the 
dislodging  of  the  wearing  surface  of  ordinary 
macadam  under,  automobile  traffic  must  be  re- 
garded as  the  abandonment  of  macadam  ex- 
cept for  foundation  purposes  and  as  efforts 
towards  substitutes  for  asphaltic  surfaces.  It 
is  entirely  possible  that  some  such  substitutes 
may  be  found  to  be  practicable  for  situations 
where  macadam,  previously  satisfactory  is  now 
becoming  unsuitable,  but  it  seems  probable 
that,  if  the  cost  and  life  of  such  surfaces 
arc  considered,  it  will  be  agreed  that  a  con- 
siderable zone  exists  between  ordinarv  ma- 
cadam and  asphalt  that  will  be  most  satisfac- 
torily occupied  by  properly  built  and  pitch 
cemented   macadam. 

With  these  ideas  in  mind,  the  work  on  Park 
Heights  avenue  was  started  with  the  intention 
of  avoiding  the  construction  of  any  definite 
carpet  over  the  macadam  and  of  securing  a 
triie  macadam  surface  whose  voids  filled  with 
bituminous  cement  and  some  of  the  smaller 
sizes  of  stone.  .\s  noted,  the  construction 
of  the  carpet  in  the  earlier  stages  of  the 
work  proved  unavoidal)le  and  it  orobably  now 
exists,  in  thicknesses  varying  from  %  in.  "to  1% 
ins.  for  35  per  cent  of  the  tot;il  area  treated. 
It  quite  probably  is  fortunate  that  another 
opportunity  for  comparisons  is  thus  afforded, 
in  conclusion  the  writer  desires  to  express 
tin-  hone  that,  with  the  interest  now  taken  b" 
highway  engineers  and  the  public  generally  in 
the  use  of  bituminous  binders  in  road  work, 
concerted  action  on  the  part  of  the  engineers 
mav  be  had.  The  existence  of  many  of  the 
uncertainties  of  today  in  this  matter  can  be 
traced  directly  to  an  unfortunate  lack  of  rec- 
ords in  comparable  form  from  different 
sources.  Further,  the  writer  wishes  to  em- 
ohasize  his  belief  that  the  problem  as  a  whole 
is  one  for  engineers  themselves.  Chemists 
will,  of  course,  be  necessarily  consulted  and 
will  be  of  great  assistance  in  the  matter,  but 
the  record  of -the  past  shows  that  even  the 
most   eminent   chemical   authorities   are,   with- 


out the  slightest  intention  to  be  critical  or 
disrespectful  to  them  in  any  way,  so  unversed 
in  the  principles  and  practice  of  road  making 

,as  to  be  absolutely  unfit  for  deciding  so  many 
of   the   questions   in   this  connection  that,   for 

'an  early  and  satisfactory  solution  of  the  ques- 
tions now  demanding  settlement,  it  only  re- 
mains for  engineers  to  take  charge  of  the 
matter  and  concertedly  to  apply  their  abilities, 
supplemented  by  the  best  chemical  advice 
possible,  to  the  problem. 

Notes  on  Road  and  Street  Work. 

Steam  Rolling  of  Roads. — In  our  issue  of 
June  8,  1910,  we  printed  a  paper  by  Mr.  E.  A. 
Hackett  on  the  steam  rolling  of  roads  in  Coun- 
ty Tipperary,  Ireland.  In  a  discussion  of  the 
paper  before  the  first  Irish  Road  Congress  Mr. 
Hackett  gave  the  following  additional  details 
regarding  the  work ;  About  3  yds.  of  2%-in. 
stone  to  the  statute  perch,  about  16  ft.  wide, 
was  placed  on  the  roads.  This  worked  out 
about  3%  ins.  consolidated  on  the  crown,  going 
to  about  2  ins.  at  the  sides.  Sand  of  a  lime- 
stone nature  was  used  for  binding.  The  stone 
is  delivered  on  the  side  of  the  road  at  72  cts. 
per  cubic  yard.  The  spreading  costs  from  3 
cts.  to  18  cts.  a  yard.  In  some  cases  the  stone 
is  spread  and  watered  for  about  12  cts.  per 
yd.  The  rolling  works  out  about  12  cts.  per  cu. 
yd.  and  a  15-ton  roller  rolls  about  150  lin. 
perches  in  a  fortnight — 11  working  days.  This 
is  about  50  tons  per  day. 


Portable  Hose  Flushing  Rig. — It  has  been 
the  practice  in  many  smaller  eastern  cities  to 
clean  asphalt  pavement  by  flushing  with  a  line 
of  rubber  hose.  In  most  cases  this  line  of 
hose  is  mounted  on  small  wheel  buggies  3  or 
4  ft.  apart,  and  is  coupled  to  various  hydrants 
along  the  route.  The  outfit  is  sometimes 
pulled  by  a  team  of  horses  attached  to  a  light 
cart,  with  the  hose  nozzle  projecting  3  or  4 
ft.  in  front  of  the  horses.  This  method  in  a 
measure  proved  unsatisfactory  owing  to  the 
fact  that  ordinary  cotton  fire  hose  could  not 
stand  the  dragging  over  the  pavement  and 
more  expensive  rubber  hose  had  to  be  used. 
Even  with  the  latter  several  new  lengths  were 
necessary  each  season.  A  plan  to  obviate  this 
wear  on  the  hose  has  been  devised  by  the 
Street  Department  of  Seattle,  Wash.  The  out- 
fit used  there  consists  of  several  15-ft.  lengths 
of  2-in.  pipe  joined  together  by  4-ft.  pieces  of 
extra  heavy  fire  hose.  Each  lengtli  of  2-in. 
pipe  is  mounted  near  both  ends  on  broad  tired 
caster  wheels  which  are  screwed  to  a  plank, 
the  pipe  being  fastened  firmly  to  the  latter  bv 
means  of  a  pair  of  U  bolt?.  The  full  length 
of  the  assembled  sections  is  about  200  ft.  The 
pipe  sections  are  threaded  on  both  ends  and 
the  hose  attacshed  by  standard  couplings.  The 
pipe  sections  are  also  connected  by  chains  al- 
though this  precaution  seems  hardly  necessary. 
In  order  to  bring  the  nozzle  to  a  convenient 
height  one  of  the  pipe  sections  has  a  goose 
neck  at  one  end  supported  by  a  bracket  on  the 
corresponding  truck.  The  outfits  are  used 
chiefly  on  streets  with  steep  grades  of  which 
Seattle  has  no  small  number,  and  on  residen- 
tial streets.  The  outfits  are  delivered  on  a 
one  horse  wa.^on  from  the  store  house  of  the 
Street  Department  to  the  locality  where  the 
flushing  is  to  be  done.  The  pipe  sections  are 
then  assembled  and  the  hose  taken  from  the 
wagon  to  draw  the  outfit  from  place  to  place. 
.-\  gang  of  three  men  operates  the  outfit  and 
luider  average  conditions  they  are  said  to 
clean  about  18,000  sq.  yds.  of  stone  or  brick 
pavement  in  a  working  day  of  eight  hours. 


Cost  of  JVorking  a  Road  Metal  Quarrv. — 
The  following  data  on  the  working  of  Whin- 
stone  quarry  for  securin.g  road  metal  have 
been  taken  from  a  paper  presented  before  the 
first  Irish  Road  Congress  by  John  \^^  Leebody. 
County  Surveyor,  South  Tyrone,  Ireland.  Tlie 
quarry  plant  was  installed  and  worked  under 
the  direction  of  Mr.  Leebody.  the  road  metal 
obtained  being  used  on  the  country  roads.  The 
plant  was  as  follows : 

1   Ifi  ins.  by  9  ins.  Baxter  Portable  Breaker. 

1  2%  tons  Pooley  weighbridge. 

I   Office  and  store  for  tools. 

1  3-in.  Daw  steam  drill. 

1   Store   for  explosives   (1,000  lbs.'). 


The  cost  of  the  plant,  including  a  short  ap- 
proach road  to  the  quarry,  and  a  steel  top 
bridge,  10  ft.  span  over  a  stream,  was  $4,017. 
Power  to  work  the  breaker  and  drill  was  sup- 
plied by  one  of  tlie  county  steam  rollers — two 
of  which  were,  when  purchased,  fitted  with  the 
necessary  connections  and  appliances,  a  third 
having  been  specially  fitted  after  purchase.  The 
following  details  for  the  year  ending  Sept.  3u, 
19119,  of  the  production  of  material  will  give  a 
fair  idea  of  the  possibilities  of  this  quarry. 
Cost  of  production,  exclusive  of  charges  for 
depreciation  and  interest  on  capital,  37.06  cts. 
per  ton.  Breaker  run,  147  days.  Steam  drill 
run,  143  days.  Average  output  of  breaker,  55.9 
tons  of  road  metal  per  day.  Weight  of  ex- 
plosives (gcliginite)  used,  980  lbs.  Total 
weight  of  material  quarried,  12.192  tons.  Pro- 
duction of  material  per  lb.  of  explosive  used, 
12.44  tons.  Price  charged  for  road  metal  in 
qyarry,  66  cts.  per  ton.  Price  charged  for 
screenings  in  quarry,  50  cts.  The  actual  work 
in  the  quarry  is  in  charge  of  an  experienced 
foreman,  who  weighs  and  keeps  records  of  the 
daily  output  of  the  quarry.  These  daily  rec- 
ords are  summarized  and  checked  monthly 
by  the  assistant  of  the  district  in  which  the 
quarry  is  situated,  he  being  paid  for  this  work 
an  annual  sum  of  $48.60,  chargeable  to  the 
working  expenses  of  the  quarry,  in  addition  to 
his  salary  as  assistant.  With  these  exceptions, 
all  the  bookkeeping  in  connection  with  the 
quarry  is  done  in  the  author's  office.  In  con- 
nection with  the  quarry  one  of  .\verling  & 
Porter's  steam  tractors  and  two  end  dumping 
wagons  were  purchased  at  a  cost  of  $3,030, 
for  hauling  the  broken  stone  to  the  railroad 
station.  The  following  are  the  details  of  trac- 
tor working  for  year  ending  Sept.  30,  1909, 
may  be  of  interest; 

Total  number  of  workingr  days 243. 

Average  cost  per  working  day.  ex- 
clusive of  depreciation  and  interest 
on     capital,     but    including    cost    of 

loadin,g    railway    wagons 52  cts. 

Number    of    days     hauling     stone     to 

railway    station 171. 

Average  tons  hauled  per  day 21.13  tons 

Average  cost  per  ton.  exclusive  of 
depreciation  and  interest  on  capital  24.6    cts. 


Width  of  Tire  and  Road  Resistance. — In  a 
discussion  of  a  paper  at  the  first  Irish  Road 
Congress  regarding  the  economy  of  good  roads 
both  in  expense  of  upkeep  and  in  the  life  of 
horse  flesh  and  vehicles,  Mr.  S.  C.  Blair  gave 
the  following  data  regarding  experiments  that 
had  been  made  on  the  width  of  tire  and  road 
resistance.  He  stated  that  most  of  the  experi- 
menters differ  from  one  another  in  details  of 
little  practical  value,  but  in  the  main  points 
their  results  are  in  close  agreement,  and  an 
average  may  be  taken  to  give  as  near  the 
actual  truth  as  possible.  This  average  for 
the  pull  of  a  horse  on  a  level  good  road  he 
gave  as  120  lbs.  at  a  rate  of  3  miles  per  hour. 
The  resistance  of  ordinary  farm  carts  on  a 
good  macadam  road  has  been  found  to  be  5i> 
lbs.  per  ton  on  the  level,  while  on  a  bad  road 
from  75  to  100  lbs.  is  well  within  experimental 
limits.  It  can  thus  be  seen  that  from  25  to 
50  lbs.  per  ton  may  be  saved  in  pulling  effort  to 
the  horse,  which  ineans  a  saving  of  from  20 
to  40  per  cent  of  his  average  power,  or,  that 
the  load  may  be  increased  from  50  to  100  per 
cent  for  the  same  tractive  effort.  These 
figures  allude  only  to  the  resistance  losses, 
friction,  etc.,  and  must  not  lie  taken  as  repre- 
senting the  actual  power  expended,  since  ver\- 
few  roads  are  level  for  any  great  distance,  and 
extra  power  must  be  used  on  gradients.  But, 
since  the  resistance  losses  are  constant,  no  mat- 
ter what  other  varying  losses  there  may  be,  a 
lessening  of  the  resistance  is  an  actual  savin.g 
of  power.  With  regard  to  wear  and  tear  of 
vehicles,  no  extensive  experiments  have  been 
conducted,  but  it  is  quite  evident  that  the  vio- 
lent jolting  to  which  a  vehicle  is  subject  on  a 
rough  stony  road  must  shorten  its  eltective 
life  very  considerably.  The  best  width  of  tire 
he  stated  has  been  conclusively  shown  to  be 
the  broad  tire.  General  JMorin,  who  was  ap- 
pointed by  the  French  government  to  make  ex- 
tensive investigation  on  this  subject,  showed 
that  30  per  cent  more  tonnage  could  be  carried 
over  a  good  road  on  4%  in.  than  on  2V4-in. 
tires,  but  that  beyond  4%-in.  there  was  no  ad-" 
vantage,   and   he  also   showed   that   a   load   of 
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nearly  2%  tons  on  4V2-iii.  tires  did  ikj  percep- 
tible damage  to  the  road  even  when  wet.  Mr. 
Blair  also  gave  the  following  ligurcs  supplied 
by  Professor  Helc  Shaw  which  are  interesting 
in  this  respect,  though  the  widths  of  tire  are 
extreme : 

Resistance  per  ton  in  lbs. 
l'.4-in.  tyre.     6-in.  tyre. 

Rousrh   niTu-adam 121  9S 

Ploiiglied    land .".HI  2S3 

llucl  ■■;   in.s.    deep JSii  400 


She  of  Broken  Stone  for  Road  I'urj^oses. — 
There  is  considerable  difference  of  opinion  re- 
garding the  size  to  whicli  stone  should  be 
broken  for  road  purposes,  a  good  deal,  of 
course,  depending  on  the  exact  purpose  for 
which  it  is  required.  In  a  paper  read  before 
the  first  Irish  Road  Congress  Mr.  R.  H.  Dor- 
man,  M.  Inst.  C.  E.,  stated  that  for  bringing 
up  the  light  slacks  which  form  in  a  steam- 
rolled  road,  very  fine  stone,  %-in.  to  1-in. 
gage,  is  the  best,  while  for  putting  a  center  in 
a  much-worn  road,  which  will  be  completed 
with  a  finishing  coat  of  fine  stone,  or  for  mak- 
ing up  low  sides  or  filling  deep  channels,  stone 
'Wz  ins.  to  i  ins.  may  be  used,  and  stone  of  in- 
termediate  sizes    in   different   cases    according 


to  the  circumstances  and  the  quality  of  the 
stone.  In  specifying  the  size  of  a  stone,  it 
should  be  definitely  stated  whether  the  stone 
is  to  pass  through  a  ring  in  every  direction  or 
if  in  one  direction  only  will  be  sufficient.  It  is 
important  that  stone  should  l)e  broken  cubical, 
as  such  stone  will  pack  much  better  and  wear 
better  than  Hat  or  irregular  stone;  it  is  there- 
fore advisable  to  specify  that  the  bulk  of  the 
stone,  say  90  per  cent,  will  pass  through  a 
ring  in  every  direction;  it  is  useless  specifying 
that  the  whole  of  it  shall  pass  in  every  direc- 
tion through  any  ring  of  a  moderate  size ;  be- 
cause no  contractor  could  get  stone  broken 
so  precisely  as  to  do  this.  During  recent  years 
there  has  been  an  inclination  on  the  part  of 
Knglish  surveyors  to  specify  for  stone  of  a 
very  small  gage,  1%  to  2  ins.,  but  Mr.  Dorman 
considers  that  stronger  roads  and  an  equally 
good  surface  can  be  obtained  by  using  stone 
of  from  2V4  ins.  to  2%  ins.,  and  he  does  not 
recommend  stone  broken  to  1%  ins.  except 
for  petty  repairs.  For  roads  which  are  not 
to  be  steam-rolled,  he  recommends  a  gage  of 
2  ins.  to  2%  ins.,  and  for  steam-rolling,  'iVz  ins. 
to  2%  ins.,  but  in  order  to  obtain  an  excep- 
tionally good  surface,  2%  ins.  may  be  specified 


for  whinstone  and  other  hard  rock,  as  well  as 
for  coarse-grained  granite.  On  the  other 
hand,  stone  up  to  3  ins.  may  be  accepted  for 
soft  limestone,  as  it  is  crushed  a  good  deal 
during  the  rolling  operations,  and  it  will  wear 
very  evenly  although  coarsely  broken.  He  states 
that  hand-broken  stone  has  the  advantage  of 
machine-broken  stone  in  uniformity 'of  size. 
Some  machine-broken  stone  will  consist  of  30 
per  cent  of  flats  or  flaky  stones,  and  perhaps 
an  equal  quantity  of  very  fine  stuff  which  has 
not  been  screened  out,  so  that  there  is  only 
40  per  cent  of  cubical  stone  produced;  but  if 
a  stone  is  inclined  to  break  cubical,  8il  per 
cent  of  such  stone,  broken  by  hand,  may  be 
expected  to  be  fairly  cubical.  If  a  machine, 
however,  turns  out  cubical  stone  which  is 
properly  screened,  the  material  may  be  locke^l 
on  as  quite  equal  to  hand-broken  stone.  It 
should  be  remembered  that  if  the  stone  pre- 
pared for  the  breaker  is  all  clean,  sound  quar- 
ried stone,  the  resulting  material  will  also  be 
free  from  any  dirt  or  inferior  material,  where- 
as in  the  case  of  hand-broken  stone,  it  is  very 
difficult  to  prevent  a  proportion  of  dirt,  quarry 
debris,  etc..  getting  mi.xed  up  with  it  in  the 
process  of  handling. 


GENERAL     ARTICLES    AND    CLASSIFIED    ITEMS 


Initial    Cost,  Cost  of  Maintenance  and 
Depreciation  of  Wooden   Pass- 
enger Cars. 

.'\t  the  regular  meeting  of  the  .\ssociation 
of  Transportation  and  Car  Accounting  Offi- 
cers held  June  21-22,  1!H0.  the  committee  on 
Conducting  Passenger  Transportation  pre- 
sented for  consideration  a  new  set  of  rates 
for  the  use  of  passenger  cars,  giving  as  its 
reason  the  increased  cost  of  passenger  equip- 
ment cars.  In  a  table  accompanying  the  re- 
port there  were  shown  from  data  collected  by 
the  committee  the  ii:itial  cost  of  passenger 
equipment  cars  now  as  compared  with  20 
years  ago,  cost  of  maintenance  and  rate  of 
depreciation  per  year.  These  figures  are  of 
general  interest  and  we  abstract  them  in  the 
accompanying  table. 

iXITIAL  AND  MAINTEXAXCE  COSTS  AND  D] 


No.  of  cars 
owned 

Class  of  cars.  today. 

Coaches  in.^l.t 

Comb.  pass,  and  bagg.  cars ■'•"^1 

Cliair  cars  (owned  by  railroad) ('28 

Sleeping  cars  (owned  by  railroad)..  .16" 

Parlor  cars  (owned  by  railroad) 329 

Tourist  cars  (owned  by  railroad)...  145 

Colonist  cars  (owned  by  railroad)..  ^   304 

Baggage  cars 2,749 

Exijress  cars •>)"i 

Dining  cars -^3:^ 

Comb,  baggage  and  mail  cars 1.012 

Postal    cars 599 

Postal  storage  cars 70 


Feet 

^lumber 

Number 

per  Man 

of  Feet 

of  Days 

per  Day 

5,280 

8 

660 

5,000 

9 

555 

5,280 

9 

5S6 

.Average     .  .  . 

600 

The  cost  per  mile  was  $11.15. 

(2)     Slag  ballast,  weeds  medium  thick: 

Feet 

Number  Number  per  Man 

of  Feet  of  Days  per  Day 

18.500  12%  1.480 

1,400  9Vi  147 

3.200  7  457 

390  1  390 

3,360  4%  946 

8,600  8  ■     1,075 

6,100  20%  300 

2.640  31/2  754 


Average 

...     693 

EPRECIATI' 

iN  OF  WOODEN  PASSENGER  CARS. 

Present 

Present 

average 

Rate  of 

annual 

annual 

Depre- 

Initia 

cost. 

average 

cost  of 

ciation 

Cost  20 

Cost 

mileage 

main-  per  year. 

years  ago. 

today. 

per  car. 

tenance 

Pot. 

%  4,905.06     • 

$  9,433.11 

42,812 

$529.28 

3.4 

4.268.99 

7,637.44 

36,813 

489.65 

3.25 

6.494.80 

9.796.77 

7S.6o0 

964.72 

3.7 

14,509.14 

19,401.00 

81,783 

627.28 

3.33 

9,614.71 

13,616.67 

37.870 

556.01 

3.4 

5,800.00 

11.863.00 

68,739 

550.00 

.3.5 

5.325.00 

9,842.50 

61,353 

547.53 

3 

3.084.18 

5,193.68 

68.439 

503.76 

3.5 

2,634.00 

3,968.74 

60.898 

351.03 

3.7 

11,332.89 

16,956,35 

94,468 

8SS.82 

3.4 

3,455.74 

5,760.59 

63.371 

421.32 

3.5 

4,225.48 

6,942.83 

SS.Oll 

544.32 

3.4 

3.749.89 

5.463.72 

102,794 

505.22 

4 

Cost    of     Cleaning    Weeds    and    Grass 
From  Track. 

BY   D.    \.    W.\LL.\CE. 

The  following  four  records  of  costs  of 
cleaning  weeds  and  grass  from  track  are  of 
work  of  section  gangs,  the  men  getting  $1.10 
per  dav  and  foreman  $4o  per  month.  In  the 
first  two  cases  the  weeds  were  removed  only 
from  end  to  end  of  ties.  One  or  two  men 
went  ahead  with  picks  and  loosened  the 
gravel  and  2  men  followed  pulling  weeds 
and  grass  by  hand,  each  man  working  a  strip 
4  ft.  wide.  There  was  a  considerable  crab 
and  Bermuda  grass.  In  the  third  case  the 
cleaning  w^as  done  froin  edge  to  edge  of  the 
ballast,  giving  an  additional  width  of  about 
18  ins.  While  the  record  is  of  one  man's 
work  only  it  was  selected  as  an  average  of 
several  days'  work  of  a  gang.  The  records 
are  as  follows : 

(1)     Rock  ballast,  weeds,  medium  thick: 


The  cost  per   mile  was  $9.80. 

(3)  This  work  was  in  gravel  ballast  and 
the  weeds  were  very  thick.  One  man 
cleaned  210  ft.  in  one  day.  The  cost  per 
mile  was  $19.40. 

(4)  Gravel  ballast,  weeds  medium  thick: 

Feet 
Number  Number  per  Man 

of  Feet  nfn.nvs  per  Day 

1,740  1''  174 

4,410  1  I  315 

2.760  .552 

7, .560  1-  630 

Average    ._.  ■  ■ 417 

The  cost  per  mile  was  $1.5.30. 


Two  Records  of  Cost  of  Railway  Track 
Reconstruction. 

BV   D.    A.    VV.\LL.\CE. 

The  following  records  give  the  cost  per  100 
ft.  and  per  mile  for  reconstructing  track  on 
two  jobs   cue   in   1906  and  the  other  in  1908. 


(1)  The  work  consisted  in  putting  up  dirt 
track  on  crushed  stones,  replacing  58-lb.  rail 
with  85-lb. '  rail  and  renewing  15  ties  per  100 
ft.  The  itemized  cost  was  as  follows,  using 
negro  labor  at  $1.25  per  day  and  foreman  at 
$00  per  iTionth  : 

Materials:                                   Per  100  Ft.  Per  Mile 

2. 784  cu.  yds.  stone  at  45  cts..$  23.71  $1,252.80 

Ties   at   35    cts.    f.    o.    b 5.25  277.20 

133,577    tons    rails    at    $30 75.32  3,977.13 

Angle  bars  at  64   els 3.87  204.80 

Bolts    at     $4.90 1.21  63.70 

Spikes  at   $3.20    2.06  108.80 


Per 


Total    nuaterials    

Labor: 

Unloading    stone     

Raising  grade   7   ins 

Unloading-   ties   at   0.9   cts 

-Applying   ties   at    10.4    cts.    . . . 

Unloading   rails    

l-'nloading    fastenings    

Laying  rails   

Stone    surfacing,    3    ins.,    2    ins 

raise   

Unbolting  old   rails   

Loading   old    rails    

Stripping  track   

Total    labor $  23.36  $1,234.88 

Grand    total    $  134.78  7.119.31 

Credit    9.15    tons    old    rails    at 

$16    $  27.33  $1,464.32 


111.42 

$5 

,884.43 

100  Ft. 

Per  Mile 

3.11 

$ 

164.25 

5.53 

292.00 

0.14 

7.13 

1.56 

82.37 

0.18 

9.60 

0.01 

0.53 

3.46 

184.00 

7.50 

396.00 

0.18 

9.75 

0.44 

23.25 

1.25 

66.00 

Net    cost    $    107.45     $5,654.99 

(2)  The  work  comprised  5  miles  of  track, 
21  years  old,  50  per  cent  of  which  consisted 
of  6°  curves.  The  track  had  about  4  ins. 
napped  stone  under  the  ties  and  spaces  be- 
tween the  ties  filled  in  with  enough  coarse 
rork  to  prevent  bunching  of  the  ties.  The 
rail  was  30-ft.,  56-lb.  and  had  been  in  service 
21  years.  Approximately  7  ties  per  rail  were 
broken  off  or  decayed.  The  rails  were  re- 
placed with  .33-ft.,  70-lb.  rails,  joint  ties 
spaced,  and  8  months  later  the  track  was 
raised,  6  ins.  in  gravel  unloaded  from  hopper 
bottom  coal  cars  at  a  cost  of  15  cts.  per  cu.  yd. 
on  cars  at  pit  and  15  cts.  per  cu.  yd.  for  a 
haul  of  80  miles,  making  a  total  cost  of  80 
cts.  per  cu.  yd.  on  the  ground.  About  25  ties 
per  100  ft.  were  renewed.  Negro  labor  at 
$1.25  per  day  and  foreman  at  $75  per  month 
were  employed.  The  cost  of  the  work  was 
as   follows : 

Materials:                                 Per  100  Ft.  Per  Mile 

110  tons  70-lb.    rail $  66.66  $3,520.00 

.\ngle  bars  at  70  cts.  per  pair  4.85  256.00 

4'4-in.  bolts  at  $5 0.0-5  30.00 

Spikes  at  $4 1.13  60.00 

1.000  cu.  yds.  ballast  at  :;"  ,,68  300.00 

1.320  ties  at  31  cts 7  75  409.20 


, ,  ,$ 

86.12 

100  Ft. 

0.40 

0..55 

0.27 
2, S3 
1,94 
1,^7 

$4 
Pe 
% 

,575.20 

Labor: 

Unloading  rail    

Unlf.ad'ng  fastening 

Curving  rail    

Distributing   by   pusi 

1      CM  !■ 

Per 

-$ 

r  Mile 

26.05 

0.25 

28.66 

14.59 

149  80 

Surfacing  first  raise 
Smoothing   second  ra 

4  ins, , 
ise. . . , 

102.50 
72,50 

2l6 
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Dressing  ballast   2.27  119.85 

Unloading    ties    at    1.6    cts 0.40  21.12 

Applying  ties  at  10.7  cts 2.67  141.24 

Loailing     and      unloading      old 

rails    0.75  39.77 

Total    labor     $  13.45  $    716.33 

Grand    total    $  9S.57  $5,291.53 

Credit  8S  tons  old  rail  at  $24.$  4.00  $2,112.00 

Net    cost    $  95.57  $3,179.53 


An    Easily  Constructed  Portable  Crane 

for  Erecting  Heavy  Plant. 

The  accompanying  cut  shows  a  portable, 
home  made  crane  which  will  be  found  useful 
by  contractors  in  plant  erection.  This  crane  is 
simply  an  enlarged  sawhorse  mounted  on  mine 
car   wheels  and   provided   with   a   trolley   and 


block,  $100.  The  weight  is  appro-ximately 
2,000  lbs.  The  material  entering  into  its  con- 
struction, with  the  exception  of  the  timber, 
came  from  the  usual  scrap  pile  found  about 
a  mine.  The  crane  handled  the  installation 
entirely  satisfactorily,  and  with  a  great  saving 
in  both  labor  and  time.  It  can  still  be  used  in 
handling  heavy  pieces  while  making  repairs. 
For  installations  of  this  kind  and  occasional 
repairs,  it  accomplishes  exactly  the  same  re- 
sult as  the  hand-operated  crane;  that  is,  the 
placing  of  the  load  where  it  is  wanted,  is 
practically  as"  elificient,  and  is  much  cheaper. 
It  is  far  superior  to  the  fixed  trolley  with 
only  one  horizontal  line  of  travel. 

The  crane  is  easily  and  cheaply  built,  is 
readily  moved  when  loaded,  requires  no  extra 
strength  in  roof,  walls  or  floor  of  the  build- 
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Portable    Crane   for    Erecting    Heavy    Plant. 


was  designed  by  Mr.  C.  C.  Brayton,  who  de- 
scribes* it  as  follows ; 

The  crane  was  designed  by  myself,  is  origi- 
nal as  far  as  I  am  concerned,  and  was  im- 
provised for  installation  of  equipment  at  a 
mine  of  which  I  had  charge.  It  differs  in  gen- 
eral from  the  common  hand-operated  crane 
only  in  that  the  floor  of  the  building  rather 
than  the  walls  support  it,  and  in  that  it  is,  to 
an  extent,  portable.  The  equipment  at  the 
mine  where  the  crane  was  built  was  electrical- 
ly driven,  all  in  one  building,  and  consisted  of 
a  140-hp.  hoist,  a  1,000  and  a  oOO-cu.  ft.  com- 
pressor. It  was  essential,  know-ing  the  life  of 
the  property,  to  construct  as  light  and  cheap  a 
building  as  possible,  and  it  was  desired  at  the 
same  time  to  provide  a  means  for  installing 
the  equipment  and  for  taking  care  of  repairs. 
A  crane  with  a  span  equal  to  the  width  of  the 
building  and  supported  by  the  walls  was  obvi- 
ously out  of  the  question.  .A  trolley  for  each 
machine  supported  by  the  roof  and  walls  was 
not  only  out  of  the  question,  but  also  undesir- 
able on  account  of  having  but  one  horizontal 
line  of  travel.  The  saw-horse  crane  was  there- 
fore designed  and  the  building  constructed  of 
the  lightest  possible  framing. 

The  crane  was  built  for  a  maximum  load  of 
6,000  lbs.,  which  was  the  weight  of  the  heav- 
iest single  piece  of  machinery,  and  with  a  span 
a  few  inches  greater  than  the  width  of  the 
widest  machine  foitndation.  The  arrangement 
of  machines  to  avoid  waste  of  floor  space 
necessitated  a  crane  track  for  each.  These  rails 
were  spiked  to  the  floor  joists  before  the 
double  floor  was  laid,  and  the  top  of  the  rail 
is  practically  flush  with  the  floor  surface  and 
out  of  the  way.  Owing  to  delay  in  delivery  of 
material  the  installation  was  made  before  the 
completion  of  the  liuilding.  The  electric  wir- 
ing is  under  the  floor  and  is  therefore  out  of 
the  way  of  both  the  crane  and  the  employees. 
The    crane     cost     complete,    without     chain 
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ing  to  support  it.  and  pays  for  itself  even  in 
small  installations  and  repairs.  On  account  of 
its  portability  it  can  be  made  to  serve  several 
machines  in  the  same  building.  At  a  small 
additional  cost  it  could  be  built  to  handle 
double  the  load  and  could  also  be  provided 
with  means  to  facilitate  the  two  horizontal 
movements  of  the  load. 

In  general,  mining  machinery,  such  as 
hoists  and  compressors,  is  installed  by  a 
gang  of  men  using  main  strength,  rollers, 
jacks  and  pinch  bars,  with  occasionally  the 
aid  of  a  chain-block  suspended  from  shears, 
temporary    frame   work,   or   some  other   fixed 


nary  mine-machinery  installations  and  repairs, 
and  to  a  great  variety  of  other  machinery  in- 
stallations and  repairs.  In  certain  cases,  of 
course,  character  of  installation,  frequency  of 
repairs,  weight  of  machines,  or  permanency  of 
installation  and  building,  warrant  a  trolley,  or 
some  type  of  overhead  crane.  There  are  other 
uses  to  which  a  cheaply  constructed  contriv- 
ance of  this  kind  can  be  put. 


Cost  of    Handling  Large  Steel  Pipe  by 
Motor  Truck. 

Some  parts  of  the  Catskill  Aqueduct  for  the 
New  York  water  supply  are  built  of  steel  pipe 
9  ft.  6  ins.  in  diameter  and  7  ft.  6  ins,  in 
length.  Two  pieces  of  these  pipe  are  riveted 
in  the  shops  and  shipped  in  these  15-ft.  sec- 
tions, weighing  5  tons  each,  on  barges  to  the 
nearest  point  to  the  work  on  the  Hudson 
Rii-er.  At  Cold  Springs,  New  York,  the 
Snare  &  Triest  Co.  haul  these  pipes  to  the 
work  on  a  Hewitt  motor  truck  of  35  hp.  The 
distance  from  the  wharf  to  the  work  is  about 
1V6  miles.  The  road  is  good  all  the  way,  but 
there  is  a  rise  of  350  ft.  in  the  first  half  of  the 
distance  from  the  river,  and  then  the  slope  is 
downward  to  an  elevation  of  250  ft.  at  the 
work.  The  truck  makes  twelve  round  trips 
in  8  hours  and  has  made  13  trips  carrying 
one  15-ft.  section  of  pipe  each  trip.  The 
track  is  loaded  by  a  derrick  at  the  dock  and 
at  the  site  of  the  work  it  is  unloaded  by  a 
cablewav. 

The  labor  cost  for  an  8-hour  dav  is  $4  for 
a  driver  and  $1.75  for  a  helper.  The  machine 
uses   18  gals,  of  gasoline  a  day. 

The  repairs  on  the  truck  for  the  first  si.x 
months   were   about   $700. 

This  repair  account  includes  a  set  of  rear 
tires  at  $600.  The  machine  was  bought  sec- 
ond hand  and  the  first  tires  were  nearly  gone 
so  that  it  is  estimated  that  $700  would  be  a 
fair  annual  repair  bill.  As  a  comparison  of 
the  diff^erence  between  the  use  of  horses  and 
the  use  of  the  truck  it  may  be  noted  here  that 
a  team  of  8  horses  were  used  for  this  work  at 
its  commencement.  This  outfit  made  four  trips 
a   day. 


A  New   Corrugated   Iron    Roofing   and 

Siding  Applied  Without   Riveting. 

The  accompanying  drawings  show  a  new 
form  of  corrugated  iron  sheet  for  roofing  or 
siding.  This  sheet  is  pressed  with  "right  and 
left  relays  shaped  as  shown  giving  where  two 
sheets  are  "joined"  an  unusually  deep  joint  to 
keep  out  water.  This  joint  is  claimed  to  save 
an  appreciable  amount  of  sheeting  in  joints 
and  to  give  a  much  stronger  side  lock.  This 
sheeting  is  also  novel  in  being  attached  to  the 
framework  without  rivets ;  special  clamps  are 
used  instead  by  which  all  the  work  is  done 
from  above.     This  corrugatetl  sheeting  is  nian- 


A     New    Construction     of    Corrugated     Iron    Roof. 


support,  and  heavy  repairs  are  made  in  much 
the  same  way.  Such  work  is  not  only  ex- 
pensive and  slow,  but  also  offers  a  consider- 
able chance  for  breakage  through  accidents. 
This  crane  can  be  adapted  to  nearly  all  ordi- 


ufactured  by  the  Edwards  Mfg.  Co.,  Cincin- 
nati, O.,  from  which  we  have  received  the 
following  statement : 

In  summing  up  the  advantages  of  this  form 
of  roofing  it  is  apparent  that  its  greatest  ad- 
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vantage  is  in  the  method  of  application,  prin- 
cipally the  fact  that  it  can  be  applied  without 
the  use  of  rivets  of  any  kind.  It  is  impossible 
to  puncture  a  roofing  sheet,  even  for  the  pur- 
pose of  riveting,  without  destroying  the  value 
of  the  sheet  to  an  appreciable  degree.  An 
entire  roof  can  be  put  on  of  this  material  with- 
out puncturing  the  sheets  in  the  least.    This  is 


Fig.    1 — View    Showing    Hand    Operated    De- 
vice for  Sawing  Off  Submerged   Piles. 

especially  valuable  where  galvanized  iron  is 
used,  for  the  coating  is  absolutely  left  intact 
over  the  entire  surface  and  all  edges.  It  can 
be  applied  more  closely  to  the  purlins,  thus 
holding  the  sheets  more  firmly  in  position.  It 
makes  a  -50  per  cent  more  water  tight  job. 
It  can  be  applied  more  quickly  and  easily,  no 
scaffolding  being  necessary  and  since  there  are 
no  rivets  it  is  not  necessary  to  have  a  man 
hold  up  the  sheet  while  the  riveting  is  being 
done. 

While  this  roofing  is  primarily  adapted  for 
the  use  on  buildings  having  steel  purlins  it 
■can  be  applied  on  wood  purlins  or  sheating 
Ijoards  quite  as  well.  The  cleat  in  this  case 
is  nailed  to  the  wood  purlin  or  shcathing_  in 
such  a  manner  as  entirely  to  conceal  it  after 
the  roofing  is  completed. 

The  cost  of  the  material  is  somewhat  more 
than  the  cost  of  regular  corrugated  sheets,  but 
the  saving  in  side  laps  and  in  application  more 
than  makes  up  for  the  diflterence.  This  roof 
ha^  been  applied  to  a  number  of  large  b  'ild- 
ings  in  various  parts  of  the  country,  _\vhich 
have  given  absolute  satisfaction.  One  of. the  c 
roofs  covers  a  single  building  requiring  over 
l.iti")  squares.  This  roof  was  put  on_  three 
years  ago  and  it  has  given  perfect  satisfaction 
in  every  respect. 

Kolling    a    Surface    on    Concrete. — On    a 

•majority  of  the  contracts  for  construction 
of  the  Catskill  aqueduct  a  roller  has  been 
substituted  for  scruding  the  surface  of  the 
invert.  On  the  cut  and  cover  work  the 
aqueduct  is  of  a  horseshoe  shape  and  the 
invert  is  placed  in  15  ft.  alternate  sections. 
Formerly  the  invert  was  surfaced  with  a 
little  cement  mortar  for  finishing  and  wa.s 
■well  trowelled.  At  present,  however,  most 
of  the  contractors  have  adopted  the  use 
of  a  roller.  Some  rollers  are  made  of  a 
loaded  pipe,  but  the  best  for  the  purpose 
is  the  254  in.  steel  shaft.  15  ft.  long,  as 
used  by  the  H.  S.  Kerbaugh  Co.  at  High 
Falls.  After  the  concrete  surface  is  lev- 
eled off  and  taken  a  partial  set,  two  fin- 
ishers use  the  roller  and  produce  an  excel- 
lent, smooth  and  even  surface  without  the 
use  of  additional  cement  mortar. 


A  Hand    Operated    Device  for  Cutting 

Off    Submerged     Piles    to 

Uniform  Level. 

BY    ARTHUR   C.    FREEMAN. 

The  physical  conditions  encountered  during 
the  building  of  the  foundations  for  support- 
ing the  rails  of  the  Old  Dominion  Marine 
Railway  at  Norfolk,  Va.,  required  cutting  off 
306  piles  under  water  at  a  depth  of  from  zero 
to  20   ft. 

There  were  not  enough  piles  to  be  cut  to 
justify  bringing  to  the  job  a  steam  outfit  and 
diver,  so  it  was  decided  to  make  a  device  for 
cutting  by  hand  without  the  use  of  a  diver. 
This  was  done  and  proved  a  complete  success. 
It  consists  of  a  rectangular  frame  4  ft.  3  ins. 
by  varying  length,  made  up  of  2-x2.x%-in. 
angles,  stiffened  by  curved  braces  at  the  lower 
end  and  by  knee  braces  at  the  upper  end  so 
bolted  to  the  top  of  frame  that  the  length  from 
saw  to  the  point  of  support  is  adjustable  for 
any  distance.  An  ordinary  4-ft.  cross-cut  saw 
was  attached  to  the  bottom  by  means  of  split 
bolts  and  tightened  by  nuts  to  the  frame.  The 
top  of  the  frame  has  a  small  lug  which  fits 
into  a  saddle  for  support  at  the  center  of  the 
top  of  the  frame  and  free  to  allow  a  rocking 
motion  while  restrained  from  rising  during  the 
sawing.  Two  ropes  were  attached  to  the  siile 
of  frame  at  the  bottom  near  the  saw.  one  pair 
Ijeing  to  supply  power  to  produce  the  see-saw 
motion  for  cutting,  the  other  to  apply  pressure 
to  the  saw  in  the  line  of  cutting.  The  saddle 
supporting  the  frame  rests  on  a  "ribbon"  or 
grade  line  made  up  of  4x43  placed  some  uni- 
form distance  above  line  of  cut-off  and  to  the 
same  gr^de.  Clamps  hold  the  saddle  to  the 
"ribbon"  and  are  easily  detached  to  move  the 
frame  to  the  ne.xt  pile  for  cutting.  The  fore- 
man stands  at  the  frame  to  steady  it  and  give 
rlirections.  two  to  three  men  were  placed  at 
each  of  the  power  lines,  while  one  man  held 
both  of  the  pressure  lines.  The  cuttings  were 
made  in  three  lifts,  12,  18,  and  26  ft.  from 
the  point  of  support.  The  grade  of  cut-off 
was  %-in.  to  the  foot  descending  to  the  water, 
making  the  cut  of  the  last  piles  26  ft.  under 
water.  .After  cutting  the  elevations  were  tested 
and  showed  in  no  case  a  variance  over  %  in., 
which  was  as  close  as  could  be  done  by  hand 
work  above  surface.  The  ma.ximum  number 
of  piles  cut  in  one  day  was  47. 

The    following  table   shows  the  costs  taken 


A    Portable  Gravel    and   Sand   Heater. 

The  accompanj mg  cut  illustrates  diagrammat- 
ically  a  heater  for  sand  and  gravel  which 
deserves  notice  for  its  compact  portable  form. 
This  heater  was  designed  by  Mr.  Charles  A. 
Mullen,  contractor,  primarily  for  paving  work 
but  it  should  prove  equally  suitable  for  heat- 
ing concrete  materials  in  cold  weather.  As 
will  be  seen  a  continuous  inverted  V-shaped 
plate  of  No.  10  gage  metal  is  riveted  into  two 
end  plates  which  carry  a  hopper  on  top  and 
a    set    of   side    plates    arranged    in   flights    as 


d  Perforated 
Plate 


A    Portable   Gravel   and   Sand    Heater. 

shown.  The  inverted  V-plate  is  perforated  and 
the  hot  air  from  the  wood  fire  inside  passes 
out  through  these  perforations  and  the  de- 
scending layer  of  gravel  on  each  side.  The 
whole  apparatus  is  mounted  on  trucks.  In  op- 
eration the  gravel  is  shoveled  into  the  top 
hopper  and  Hows  down  the  sides  as  fast  as  it 
is  removed  at  the  bottom.  In  the  sand  heater 
the  inverted  V-shaped  plate  is  not  perforated 
but  otherwise  construction  is  the  same  as  for 


Fig.    2 — View    Showing     Method    of    Operating   Subrrerged    Pile   Saw. 


from  the  time  book:     Wages:    Foro.nan  $4.00, 
helper  $2.00,   labor  $1.50. 

'la  piles  at  12  ft.  cutting  av.  cost  ZZ%  cts.  each 

67  piles  at  IS  ft.  cutting  av.  cost  32      cts.  each 

164  piles  at  26  ft.  cutting  av.  cost  42       cts.  each 

This  device  proved  so  successful  that  ar- 
rangements are  being  made  to  place  it  on  the 
market. 


*Con.sulting  Engineer.  Norfolk.  Va.,  Construc- 
tion Engineer  for  the  Old  Dominion  Marine 
Railway. 


the  gravel  heater.     These  heaters  are  made  in 
various   sizes   to    suit   the   needs   of   the   con- 
tractor by   the   Tidewater   Wire   Works,   Ho 
boken,   X.  J. 


Western  Society  of  Engineers. — The  fiist 
regulir  meeting  of  the  W'estern  Society  of 
Engineers  for  the  fall  session  will  be  held 
W  ednesday  .evening,  Sept.  7,  at  8  o'clock. 
The  paper  for  the  evening  is  on  "High 
Pressure  Water  Service  for  Fire  Protec- 
tion," by  Mr.  J.  B.  Sando,  of  Milwaukee. 
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Method  and  Cost  of  Excavating  Canal 

Prism  Using  a  Ladder  Dredge  and 

Special  Conveyor;  New  York 

State  Barge   Canal. 

The  ladder  dredge  which  was  built  at  Adams 
Basin  on  the  Barge  Canal  during  the  summer 
of  lOOii  is  one  of  the  most  novel  sights  along 
the  entire  work.  This  dredge  was  started  on 
July  3U,  If  109,  and  worked  4  months  of  the 
season   and   was  then   laid  up   for  the  winter, 


to  hold  up  the  embankment  to  its  full  height. 
These  proved  very  expensive  and  inefficient; 
they  gave  way  in  places  and  the  soft  material, 
which  flowed  out  over  the  adjacent  land,  had 
to  be  scarped  back.  The  plan  now  adopted 
fs  to  build  dikes  of  sod  anci  earth  about  4  ft. 
high  along  the  outside  edge  of  the  embank- 
ment. The  material  is  then  deposited  by  dredge 
within  the  dikes,  the  dredge  moving  along  as 
soon  as  the  material  reaches  the  top  of  the 
dikes.  When  the  material  deposited  has  dried 
out    sufficiently,    a    second    series    of    dikes    is 


L 


Fig.    1 — Front    View   of    Ladder    Dredge   and    Conveyor    Plant,    New    York    Barge    Carial. 


as  the  canal  is  drained  during  the  winter  sea- 
son. The  costs  given  further  on  are  for  these 
4  months'  work. 

As  will  be  seen  from  the  illustrations  this 
dredging  plant  differs  from  other  types  in 
that  the  excavated  material  is  carried  by  a 
series  of  belt  conveyors  to  the  spoil  bank.  The 
dredge  itself  is  floated  on  two  steel  pontoons 
which  are  parallel  to  each  other  and  are 
braced  together  by  a  rigid  frame  work.  -\ 
gantry  projects  out  in  front  and  between  these 
pontoons.  This  gantry  supports  the  "ladder" 
or  endless  chain  of  buckets,  which  extends 
down  between  the  pontoons  to  the  bottom  of 
the  canal  The  buckets  move  downward  on 
the  underside  of  the  ladder  and  come  up  load- 
ed and  discharge  into  a  hopper  at  the  top.  The 
buckets  are  each  of  -5  cu.  ft.  capacity.  From 
the  hopper  at  the  top  of  the  ladder  the  material 
is  discharged  onto  a  belt  which  in  turn  dis- 
charges into  a  second  hopper  and  second  belt 
at  the  rear  of  the  dredge  which  projects  out 
to  the  rear  of  the  machine.  A  third  belt  is 
carried  on  a  separate  pontoon.  It  runs  on  a 
steel  cantilever  framework  which  carries  the 
belt  40  or  -"iO  ft.  onto  the  canal  bank.  The 
pontoon  which  carries  this  belt  is  so  arranged 
that  it  can  be  turned  at  any  angle  and  still 
have  its  receiving  hopper  under  the  discharge 


b.iilt  on  top  of  the  first  and  the  dredge  moved 
lack  to  fill  again. 

The  cost  of  the  work  dent  last  season  is 
given  by  months  as  follows : 

August,  1909;  18,638  cu.  yds.  E.xcavated: 

Coal  ;;nd   oil $1,984.50 

l.T  tons  coal  tor  lioistirg  engine  at  $2.8.5        42.75 

Misc.  supplies  for  hoisting  engine 5.25 

Misc.    supplies    for    hoisting    engine   and 

derrick     6.4S 

Hauling    supplies 54.00 

Crew    of    dredge 2,296.68 

Total    cost $4,389.66 

Cost   per  cubic  yard    (cts.) 23.6 

Drains  and  scrapers  supplemented  the  dredge 
moving  6,244  yds.  for  a  total  of  $l.-280.-jO  or 
20.5  cts.  per  cu.  yd.  The  cost  of  wooden 
forms  and  of  spreading  and  compacting 
amounted  to  $1,193.2.5  for  10,01-5  cu,  yds.  of 
embankment  or  11.0  cts.  per  cu.  yd. 

Septemberr,    1909;   32.000   cu.   yds.   Excavated: 

Interest,   dep.  and  repairs $2,205.00 

ISO  tons  at  (2  tons  per  sliift) 513.00 

150  gals,  gasoline  at  12  cts 48.00 

Oil  (80  pals,  at  19  cts.;  60  gals,  at  35  cts.)        36.20 

1.200  lbs.  grease  at  8  cts 96.00 

200   lbs.   waste  at   8  cts 16.00 

Teams    245.00 

Labor     2,827.00 

Total    cost $5,956.20 

Cost   per  cubic  yard    (cts.) l.s.r. 


O.    10. 

way  and  the  soft  material  had  to  be  scraped 
back.  This  brought  the  cost  of  embankment 
for  the  month  up  to  51.1  cts.  per  yd. 

October,   1909:   25,500  cu.   vds    Excavated: 

Interest   and    depreciation J2,351.66 

ISC  tons  coal  at  $2.85 530  1ft 

Labor     3,145.58 

Teams    5.00 

Oil.  grease  and  waste 153.0D 

Gasoline    18  6U 

Repairs    is.90 


Total    cost $6,222.93 

Cost  per  cubic  yard   (cts.) 24.4 

A  total   of   03  8-hour   shifts   were  worked. 
The  cost  of  embankment  was  as  follows : 

Labor   spreading   and   compacting $2,898.25 

I'onns    567.50 

Erection    108.50 

Hauling     95.00 


Total    $3,669.25 

This   gives   for   21,800  cu.   yds.   of   embank- 
ment a  cost  of  16.9  cts.  per  cu.  yd. 


Street  Cleaning  and  Watering  in  Twenty 

Great  Towns  of  the  United 

Kingdom.* 

The  City  of  London  is  a  too  highl.v  special- 
ized unit  for  its  ways  to  be  used  in  compari- 
son with  those  of  provincial  towns,  but  five  of 
the  boroughs  in  the  metropolitan  district — 
Holborn,  Islington,  Westminster.  West  Ham 
and  St.  Pancras — have  been  selected  as  fairly 
typical  of  work  in  central  and  in  suburban 
boroughs ;  one  connected  with  the  most  ancient 
traditions  of  the  kingdom  and  one  the  out- 
growth of  modern  industrial  enterprise. 

The  English  towns  outside  the  metropolis 
selected  as  representatives  of  the  ordinary 
methods  of  street  cleaning  have  been  Birken- 
head, Birmingham,  Bradford,  Bristol.  Cardiff, 
Huddersfield,  Leeds,  Leicester,  Liverpool, 
Manchester,  Newcastle-upon-Tyne  and  Shef- 
field. In  Scotland,  Edinburg  and  Glasgow, 
and  in  Ireland.  Belfast,  are  representatives. 

The  populations  of  these  cities  and  bor- 
oughs very  from  55,215  in  Holborn  to  760,- 
357  in  Liverpool ;  some  are  seaports,  others 
far  inland,  so  that  the  types  are  different,  pro- 
ducing various  methods  of  procedure.  Their 
importance  may,  however,  be  seen  from  the 
fact  that  the  average  population  of  the  20 
towns  is  360,000. 

Of  the  20  great  towns  now  under  consider- 
ation, 16  have  been  able  to  make  definite  re- 
turns of  the  mileage  of  the  streets  paved  with 
various  materials.  It  has  been  found  that 
the  total  length  of  streets  in  these  16  towns 
is  about  3.200  miles.  Of  these,  32  per  cent  are 
paved  with  stone  setts  (blocks),  3  per  cent 
with  wood  paving,  5  per  cent  with  various 
materials     (including    asphalt),    and    60    per 


Fig.   2— Rear    View    of    Ladder    Dredge    and    Conveyor     Plant,     New    York     Barge    Canal. 


of  the  second  dredge  belt.  The  belts  are  each 
operated  by  a  separate  motor  receiving  power 
from  the  dredge.  The  dredge  plant  cost 
$70,000. 

The  plant  took  out  from  20,000  to  32,000 
cu.  yds.  per  month  during  the  first  few  months 
it  was  in  operation  in  1009,  working  three 
'S-hour  shifts  per  day.  The  chief  difficulty 
met  with  in  the  first  part  of  the  work  was 
holding  the  sof^  material  in  embankment.  .M 
first    very    heavy    wooden    forms    were    built 


.\   total   of   90  8-hour   shifts   were  worked. 
The  cost  of  the  embankment  was  as  follows : 

L«ibor   spreading-  and   compacting $3,151.50 

Hauling    form    lumber 177.16 

Cost   form   lumber 1,125  00 

General     290.00 

Labor   on    forms 828  32 

Hauling    supplies 55!oo 

Total     $5,626.98 

Only   11,000  cu.   yds.  w^ere   allowed   for   the 
above  work  on  embankment  as  the  forms  gave 


cent  are  still  maintained  as  macadam.  Evi- 
dently, therefore,  the  question  of  cleansing 
macadam  roads  is  of  very  great  importance. 
Of  the  20  towns,  horse-drawn  rotary  brush- 
es are  used  on  the  streets  of  14  of  the  num- 
ber to  cleanse  the  macadam  roads,  the  enci- 
neers  of  the  other   six  being  of  opinion  that 

•From  a  paper  by  T.  H.  Tabbicom,  City  Engi- 
neer of  Bristol.  England,  read  .-it  the  Second 
International  Road  Congress,  held  at  Brussels. 
Belgium,    August.    1910. 


September  7,  1910. 


ENGINEERING-CONTRACTING 


210 


the  mechanical  sweeper  tends  lu  damage  the 
surface.  It  is  thus  seen  that  the  majority-  are 
in  favor  of  the  rotary  hrusli,  hut  it  requires 
to  be  appHed  with  very  great  discretion,  and 
the  author  gave  up  the  use  of  these  mechan- 
ical appHances,  after  liaving  been  strongly  in 
favor  of  them,  on  account  of  their  effective 
action,  because  the  coarse  bass  of  which  the 
brush  is  composed  dragged  away  the  Inier 
particles  of  the  surface  if  applied  heavily. 
Still  it  is  evident  that  the  consensus  of  opin- 
ion is  in  favor  of  their  use.  Almost  invaria- 
bly they  are  drawn  by  horsepower. 

Efforts  have  been  made  at  various  times  to 
produce  a  machine  which  not  only  will  brush 
the  road,  but,  at  the  same  time,  raise  the 
sweepings  into  a  cart  attached  to  it.  At  least 
six  towns  have  given  trials  to  these  inven- 
tions, but  the  unanimous  opinion  is  that  not 
one  has  proved  itself  quite  satisfactory. 

It  is  scarcely  necessary  to  record  that  in 
all  the  great  towns  the  principal  streets  arc 
cleansed  at  least  once  in  the  twenty-four 
hours,  and  still  more  frequently  when  neces- 
sary; this  being  independent  of  the  continu- 
ous cleansing  tliat  will  be  noticed  further  on. 
The  amount  of  traffic  and  the  conditions  of 
the  w-eather  must  decide  what  has  to  be  done. 
The  second-class  streets  are  usually  swept 
three  times  a  week.  With  regard  to  suburban 
roads  and  third-class  streets,  the  practice  va- 
ries from  a  daily  cleansing  in  some  towns  to 
once  a  week,  only,  in  others. 

Whether  the  street  cleanin.g  is  carried  out 
better  during  the  day  or  night  is  a  point  on 
which  the  towns  are  not  unanimous;  there  is 
much  to  be  said  on  both  sides.  During  the 
night  there  is  less  interference  with  the  traffic 
by  the  machines,  and  the  latter,  having  a  fair 
way,  can  act  expeditiously.  During  the  day  it 
is  possible  to  exercise  some  complete  super- 
vision. In  eight  towns  the  streets  are  swept 
during  the  night,  in  seven  others  by  day,  and 
in  the  five  others  on  the  list  botli  by  day  and 
night. 

.After  the  streets  have  been  swept  by  night 
or  by  day,  wMth  or  without  mechanical  appli- 
ances, it  is  the  practice  in  the  majority  of 
the  great  towns  to  employ  a  number  of  street 
orderlies,  men  or  boys,  to  go  continuously 
through  the  principal  thoroughfares  and  pick 
up  litter  and  horse  droppings,  or,  as  one  city 
engineer  expresses  it,  "tidying  up  all  day." 
In  the  opinion  of  the  author,  this  process  is  so 
important,  not  onlv  from  the  point  of  neat- 
ness, but  of  health,  that  he  was  surprised  to 
find  one  exception.  These  collections  are 
small  in  quantity,  and'  are  usually  placed  in 
hand  carts  for  conveyance  to  some  known 
point  from  which  they  can  be  removed  by  a 
cart.  A  very  ordinary  receptacle  is  a  bin, 
either  above  ground  or  sunk  below  the  level 
of  the  pavement.  Where  there  is  a  depot 
within  reasonable  distance  the  contents  of  the 
hand  carts  can  be  taken  there  direct. 

In  each  of  the  20  great  towns  under  consid- 
eration, the  labor  for  cleansing  the  streets  is 
employed  directly  by  the  corporation.  In  tw'o 
of  the  metropolitan  boroughs  the  carting  away 
and  disposing  of  the  sweepings  is  in  the  hands 
of  contractors,  but  in  every  other  case  the 
removal  is  effected  b}'  the  administration.  Of 
course,  the  contractors  provide  their  own 
tips  and  get  rid  of  the  material  to  their  own 
advantage. 

The  Provision  of  suitable  places  of  deposit 
in  the  neighborhood  of  crowded  cities  is  an 
increasingly  difficult  one  vear  by  year.  The 
practice  is  generally  to  tip  slop  in  tanks  from 
which  the  water  is  allowed  to  drain ;  some- 
times the  residuum  is  taken  away  for  use  on 
land.  The  sweepings  from  paved  streets  have 
a  higher  manurial  value,  and  at  certain  times 
of  the  year  maintain  a  ready  sale ;  in  fact, 
the  author's  experience  is  that  at  times  the 
demand  for  sweepings  from  wood  paving  is 
greater  than  the  supply.  When  the  demand  is 
slack  much  is  given  away,  or  is  used  as  dress- 
ing on  lands  belongin.g  to  the  municipalities. 
If  it  were  not  for  the  difficulty  of  transit,  land 
occupiers  would  find  the  sweepings  most  use- 
ful and  economical,  and  of  late  traction  en- 
gines are  called  into  use  for  transporting 
large  quantities  into  the  country.  Seaside 
towns  have  the  advantage  of  being  able  to 
send  out  the  unsaleable  portion  in  barges,  and 


drop  ihem  at  a  point  where  the  tides  will  not 
return  them.  Other  towns,  having  a  system 
of  can.als.  are  able  economically  to  send  away 
the  sweepings  in  boats.  In  some  towns  the 
holders  of  allotment  grounds*  under  the  cor- 
poration are  supplied  with  all  they  desire 
gratuitously. 

When  the  streets  are  dry  the  usual  practice 
is  for  a  water  cart  to  precede  the  brush,  oth- 
erwise a  cloud  of  dust  is  raised.  This  is,  of 
course,  more  especially  the  case  with  the  me- 
chanical sweepers,  but  even  the  hand  broom 
may  make  things  very  unpleasant  and  unsan- 
itary. Attempts  Iiave  been  made  to  combine 
a  rotary  brush  and  a  water  sprinkler  in  the 
same  machine,  various  types  having  been  tried 
by  8  of  the  20  towns  with  different  results. 
The  experience  of  the  5  towns  was  unsatisfac- 
tory; 2  found  the  combination  a.  great  success, 
wliile  the  remaining  1  engineer  used  a  petrol 
w-aler  van  and  sweeping  machine  combined, 
and  found  that  it  did  its  work  in  a  satisfac- 
tory manner,  but  was  unsuited  to  city  work. 

Snow  Removal. — Sc.me  towns  have  local 
acts  of  Parliament  which  enable  the  police  to 
call  upon  the  householders  to  clear  the  snow 
from  off  footways  in  front  of  their  premises, 
and  this  is  the  practice  in  about  one-half  of 
the  towns  noted.  But  even  in  those  towns 
there  are  many  miles  of  footways  outside  un- 
occupied prenn'ses,  public  buildings,  places  of 
worship  and  blank  walls ;  bridges  and  via- 
ducts where  the  paths  would  never  be  cleared 
at  all  if  the  municipality  did  not  do  it.  The 
authorities  of  the  other  10  towns  undertake 
the  whole  duty.  By  whomsoever  the  snow  is 
cleared  from  the  path  it  finds  its  way  to  the 
road,  and  then  has  to  be  removed  at  the  pub- 
lic expense. 

Every  town  of  any  importance  makes  care- 
ful and  systematic  arrangements  in  advance 
to  deal  with  a  fall  of  snow  if  it  does  come. 
-■Ml  towns  employ  snow  plows  of  one  form  or 
another,  a  very  usual  pattern  being  a  diagonal 
board  or  plate  on  wheels  drawn  along  by 
horses  and  delivering  the  snow  at  one  side. 
This  is  very  trying  work  for  horses,  and  can- 
not be  resorted  to  unless  the  snow  is  newly 
fallen  and  before  it  has  been  trodden  hard. 
V-shaped  plows,  propelled  by  an  electric  mo- 
tor car,  are  in  some  towns  employed  to  clear 
the  tramway  tracks. 

Having  succeeded  in  heaping  the  snow  into 
ridges,  the  duty  follows  of  removing  it  from 
the  street  as  expeditiously  as  possible,  but  at 
times  and  in  some  places  much  difficulty  is 
experienced  in  getting  an  adequate  supply  of 
horses    and    carts. 

The  nractice  of  using  salt  for  the  purpose 
of  enabling  the  snow  to  be  cleared  easily  and 
expeditiously  is  resorted  to  in  many  towns, 
but  there  the  authorities  make  a  sort  of  apolo- 
getic excuse  for  so  doing  by  stating  that  the 
practice  is  only  resorted  to  in  "special  cases," 
or  "only  on  the  tramway  track,"  or  but  "very 
little  used."  There  is  no  doubt  that  the  use 
of  salt  is  objected  to  by  a  large  section  of  the 
public  on  account  of  the  intense  cold  pro- 
duced, resulting  in  injuries  to  both  man  and 
beast,  for  which  compensation  has  been 
awarded  against  the  local  authority  in  some 
cases.  Some  superintendents  are  of  opinion 
that  it  is  not  possible  to  cope  with  a  heavy 
fall  without  a  liberal  use  of  salt,  but  other 
equally  important  towns  have  found  a  way 
out  of  the  difficulty  without  the  employment 
of  a  freezing  mixture. 

Street  Watering. — Street  watering,  to  some 
extent,  is  almost  a  necessity  with  even  the 
best  systems  of  cleansing  which  experience 
has  evolved.  Of  course,  the  macadam  road, 
w-ith  its  disintegration  under  rapid  traffic,  is 
the  worst  source  of  dust,  and  determined  ef- 
forts have  been,  and  are  being,  made  to  re- 
duce the  dust  nuisance.  It  is  not,  however, 
the  province  of  this  paper  to  deal  with  the 
various  methods  which  have  been  tried  with 
varying  success  in  this  direction. 

Tar  in  one  form  or  another  has  been  the 
most  favored  remedy  and  there  are  probably 
few  towns  in  England  that  have  not  tried 
experiments  with  tar-macadam,  tar  painting 
and  tar  snraying.  But,  however  perfect  the 
road  surface  may  be,  and  unlikely  to  be  dis- 

[*Land  divided  into  small  plots  for  cultivation 
by  residents  of  cities  or  towns. — Ed.] 


turbcd  by  wheel  action.  du>t  will  aecumulaie 
on  it  in  towns  from  a  variety  of  causes.  It 
is  therefore  not  yet  possible  to  do  without 
"street    watering." 

In  the  majority  of  the  20  towns  under  con- 
sideration, all  the  important  streets  and  roads 
are  watered  when  necessary.  In  Leicester 
rather  less  tlian  half  of  tlie  total  mileage  as 
regularly  watered,  and  in  Xewcastle-on-Tyne 
not  one-fourth.  In  Westminster  the  practice 
of  watering  the  entire  area  is  confined  to 
macadam  roads,  while  those  covered  with 
wood  and  asphalt  are  treated  fo  water  in  the 
channels  only,  where  the  dust  generally  col- 
lects. Macadam  roads  tliat  have  been  treated 
with  tar  require  a  minimum  ot  watering,  a 
slight  sprinkling  before  brushing  being  all 
that  is  necessary,  the  author's  experience  hav- 
ing been  that  the  expense  of  tar  treatment  is 
nearly  recouped  liy  the  saving  effected  m 
street  watering. 

As  might  be  expected,  various  types  of 
water  vans  are  in  use  in  different  towns. 
These  niav  be  divided  into  the  four-wheeled 
van,  holding  480  to  540  (U.  S.)  gals.,  and  the 
two-wheeled  van,  containing  240  to  360  (U. 
S. )  gals.  With  two  exceptions  these  vans 
are  all  drawn  by  horses,  but  Westminster  and 
Cardiff  employ,  in  addition,  motor  vehicles 
for  street  watering.  Whatever  may  be  the 
form  of  the  body  of  the  cart  containing  the 
water,  the  method  of  sprinkling  .it  on  the 
surface  is  of  the  first  importance.  It  does 
not  make  so  much  difference  on  paved  streets 
as  on  macadamized  roads ;  in  the  latter  as 
much  damage  mav  be  done  by  injudicious 
Watering  as  would  be  effected  by  a  thunder 
shower.  The  nearer  the  sprayed  water  can 
be  made  to  resemble  a  gentle  shower  the  bet- 
ter, but  it  is  useless  to  expect  this  desired 
end  to  be  effected  by  the  intelligence  of  the 
ordinary  driver  of  a  water  cart.  Several  towns 
use  the  rotary  distributor,  scattering  the  water 
by  centrifugal  force.  This  is  very  effective 
on  wide  streets  before  the  traffic  is  about,  but 
the  apnearance  of  the  machine  in  the  distance 
has  been  known  as  the  cause  of  the  hasty 
disappearance  of  foot  passengers  into  door- 
ways or  other  safe  places  of  retreat,  accom- 
panied by  comments  the  reverse  of  compli- 
mentary. Of  the  many  nozzles  that  have  been 
designed  with  the  object  of  dividing  the 
streams  of  w-atcr  into  a  fine  spray,  the  author 
has  found  none  equal  to  that  designed  by  Mr. 
T.  Caink,  the  city  engineer  of  Worcester. 

During   the   past   ten   years    many   chemical 
preparations   have  been  placed  on  the  market 
with    the    intention    of    diminishing    the    dust 
nuisance,  by  binding  together  the  particles  on 
the  surface  of  the  road.     They  general!?-  take 
the  form  of  a  deliquescent  salt,  which, When 
dissolved    in    the    water   and    spread   over   the 
road,   absorbs   moisture    from   the   atmosphere 
and  keeps   the   surface   damp.     For   this   pur- 
pose sea  water  was  used  many  years  ago.     It 
has  been  ascertained  that  8  of  the  towns  re- 
ferred  to   have   made   no   experiments   in   this 
direction ;    the    other    12    have    done    so,    but 
neither  is  at  all  enthusiastic  about  the  results. 
Westrumite,    pulvicile,    calcium    chloride    have 
all  been  tried,  the  latter  most  frequently.     "The 
author  was  anxious  to  learn  the  experience  of 
other  towns  as  to  whether  these  chemicals  in 
solution  have  a  detrimental  effect  on   macad- 
am,   but    although    some    engineers    state   that 
they    have    ceased    to    continue    their    use.    it 
seems   that   the   determination   was   arrived   at 
more  because  they  did  not  fulfill  expectations 
than  for  any  injury  to  the  road  surface.     The 
author's    own    experience    has    been    that    the 
salts,   especially  the  calcium   chloride,  by  rea- 
son' partly   of   its   cheapness,   can  be  used   on 
gradients    wliere    tar    spraying    would    not   br 
desirable.     The  effect,  however,  does  not  last 
long,    a    heavy    shower    of    rain    fallin.g    soon 
after    the    salt    has    been    spread    washing    it 
away,  and  it  cannot  tend  to  preserve  the  road. 
.Although  street  watering  is  no  more  than  a 
palliative,    very    evanescent    in    its    effects,    at 
one   time   covering   the    road   with    thin   mud, 
which  half  an  hour  later  is  blowing  about  in 
the   form   of   dust,  the   former  condition  con- 
demned by  owners  of  vehicles  and  the  latter 
the   cause   of    endless   complaints    from   shop- 
keepers, we  have  not  arrived  at  a  point  where 
we  can  do  away  with  the  water  cart,  but  like 
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most  other  things  in  municipal  government, 
it  requires  using  with  intelligence  and  discre- 
tion. The  vagaries  of  English  weather  make 
the  lot  of  a  watering  superintendent  an  anx- 
ious one.  A  wet  morning,  on  which  no  water 
cart  is  sent  out.  mav  be  succeeded  at  midday 
by  hot  sunshine  and  a  gusty  cast  wind,  or  the 
niorning  may  break  dry  and  dusty,  with  every 
available  watering  machine  on  the  roads,  to 
be  followed  by  clouds  and  rain  before  noon. 
Sadly  the  dripping  but  useless  carts  have  to 
return  to  their  quarters. 


A  Proposed  Novel  Method  of  Construct- 
ing a  Rubble  Concrete  Dam  for  An 
Australian  Irrigation  Works. 

Plans  developed  for  storing  for  irrigation 
purposes  the  waters  of  the  Murrimbigee  River 
in  New  South  Wales  call  for  the  construction 
of  a  curved  masonry  dam  232  ft.  high  above 
foundations  and  having  the  cross-section  shown 
by  the  accompanying  drawing.     In  a  paper  be- 


Up  Si  ream  face  of  Dam 


which  will  break  joints  with  each  other  both 
horizontally  and  vertically  and  have  irregular 
lines  in  plan.  Tlie  illustration  shows  a  plan 
and  section  of  the  blocks  or  units  proposed  to 
be  constructed ;  they  have  been  designed  to 
give  the  bond  desired,  and  at  the  same  time 
with  a  view  to  economical  construction.  It 
will  be  seen  that  their  greatest  length  is  along 
the  longitudinal  axis  of  the  dam;  this  is  with 
a  view  of  the  concrete  and  plum-stones  in  the 
more  centrally  situated  line  of  blocks  being 
placed  from  acablew-ay,  handling  up  to  15  tons 
weight.  Their  area  and  dimensions  in  plan 
are  such  that  a  large  crane,  to  handle  10-ton 
loads,  can  then  be  placed  upon  them  for  the 
purpose  of  constructing  the  surrounding 
blocks.  The  areas  are  also  sufficiently  roomy 
to  allow  of  the  embedding  of  very  large-sized 
plum-stones  without  any  discomfort  or  danger 
to  the  laborer.;,  working  inside  the  boxing 
which  will  have  to  be  erected  to  contain  them. 
The  up-stream  and  down-stream  faces  will  be 
carried  up  in  -S-ft.  layers,  and  will  break  joint 
horizontally  with  the  units  in  the  heart  of  the 
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Section   of   Proposed    Rubble  Concrete   Dam. 


fore  the  Sydney  University  Engineering  So- 
ciety, Air.  L.  A.  B.  Wade,  Chief  Engineer  Ir- 
rigation and  Drainage,  Department  of  Public 
Works,  New  South  Wales,  describes  briefly  a 
proposed  system  of  construction  of  this  dam 
which  is  unique.  This  system  is  illustrated 
b\'  the  diagrams  herewith. 

The  dam  will  contain  some  200,0011  cu.  yds. 
of  masonry.  This  masonry  will  be  rubble  con- 
crete of  which  SSVi  per  cent  will  be  rubble 
stone  up  to  a  maxiniimi  weight  of  1.5  tons.  The 
concrete  proper  in  the  body  of  the  dam  will 
be  of  the  proimrtions  of  37.5  lbs.  of  cement. 
12  CLi.  ft.  of  sand  and  20  cu.  ft.  of  stone;  the 
dam  will  be  3  parts  2V4-in.  stone  and  2  parts 
%-in.  stone.  To  insure  water  tightness  lioth 
faces  of  the  dam  will  be  of  plain  concrete  in 
the  proportions  of  375  lbs.  of  cement,  7y2  cu. 
ft.  of  sand  and  15  cu.  ft.  of  stone;  3  parts  of 
tl-e  stone  being  2-in.  and  2  parts  being  %-in. 
This  concrete  facing  will  be  12  ins.  thick. 

The  plan  is  to'  place  the  concrete  in  separate 
'■>l"cks   nf  varying     heights     and     dimensions. 


wall ;  the  large  plum-stones  embedded  in  the 
concrete  will  be  placed  to  project  through  the 
top  finished  surfaces  and  make  an  additional 
bond  with  the  succeeding  units  or  lavers. 


PERSONALS. 

Mr.  Daniel  W.  Caliill  of  Watertown.  N.  Y.. 
has  been  reappointed  Superintendent  of  Public 
Buildings  of  New  York  State. 

Mr.  Jos.  A.  Moore,  Division  Kngineer  of  the 
Board  of  I..ocal  Improvements.  City  of  Chicago, 
in  charsTc  of  paving,  resigned  liis  position  owing 
to  ill  liealth.  His  successor  has  not  as  yet  been 
appointed. 

Mr.  Charles  H.  Pierce,  who  has  been  Assistant 
Professor  of  Mechanics  and  Railroad  Engineer- 
ing at  the  ITniversity  of  Vermont  for  the  past 
four  years,  has  been  appointed  Assistant  En- 
gineer in  the  Water  Resources  Branch  of  the 
V.  S.  Geological  Survey  and  will  be  stationed 
at  Honolulu.  Hawaiian  Islands,  for  a  study  of 
the  water  resources  of  that   territory. 

Mr.  Charles  Talbot  Porter,  an  en,sineer  and 
inventor  of  international  reputation  died 
Aug.  28  at  his  home  in  Montclair.  N.  J..  attT 
a  brief  illness.  He  was  S5  years  old.  In  recog- 
nition of  his  work  in  advancing  steam  engineer- 


ing and  for  improvements  in  engine  construc- 
tion. Mr.  Porter  received  the  John  Fritz  medal 
in  1909.  Mr.  Porter,  who  was  a  graduate  of 
Hamilton  College,  originally  practiced  law.  but 
abandoned  that  field  as  the  result  of  handling  a 
case  involving  a  patent.  He  retired  from  ac- 
tive   business    in    1890. 

The  following  appointments  have  been  mad« 
by  the  New  York  State  Highway  Commission: 
Assistant  engineers,  salary  $5  a  day.  R.  F.  T. 
Wilke,  Thurman  W.  Dix,  of  Albany;  levelers. 
salary  $4.50  a  day.  James  G.  Brennan,  Albany; 
R.  W;  Heerlin.  Schuylerville;  Howard  C.  Y'oung. 
Little  Palls;  chainmen.  salary  $2.50  a  day.  Per- 
ley  H.  Brigham.  J.  J.  Stahl.  E.  D.  Burkhart, 
Albany:  Norman  B.  Drexler,  Green  Island;  Rob- 
ert S.  Wait.  Norwich;  highway  inspectors,  sal- 
ary $3.50  a  day.  John  P.  Dugan.  Amsterdam, 
for  Montgomery  county:  Fred  M.  Douglas.  Ca- 
nandaigua.  for  Ontario  county;  for  axemen,  sal- 
ary $2  a  day.  Arthur  Barbiers,  Van  Vreden- 
burg;  W.  J.  Heni'y.  Albany;  Walter  S.  Redfern, 
Fort  Edward:  W.  Chase  Young.  Hudson.  Falls; 
LeRoy  E.   Guard.  Norwich. 

Mr.  James  L.  Millspaugh.  General  Superin- 
tendent of  the  Michigan  United  Ry.  Co..  re- 
signed on  Sept.  1  to  take  a  high  official  posi- 
tion -wilU  the  Piedmont  Traction  Co.,  with  head- 
quarters at  Charlotte.  N.  C.  Mr.  George  M. 
Faber.  formerl.v  with  the  Cleveland,  South- 
western &  Columbus  Railway  at  Newark.  Ohio, 
has  been  appointed  superintendent  to  fill  the  va- 
cancy caused  by  Mr.  Millspaugh's  resignation, 
and  two  new  positions.  Superintendent  of 
Equipment  and  Engineer  Maintenance  of  Way. 
have  been  created.  Walter  Service,  formerly  of 
the  Milwaukee  &  Chicago  Electric,  will  have 
charge  of  the  eciuipment.  and  M.  S.  Rolls,  from 
the  Cleveland  City  Railway,  will  have  charge  of 
tracks  and  roadbed.  Other  departments  will  be 
reorganized  in  the  near  future. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i.  you  will  write  di- 
rectly to  the  advertisers  and  state  that  yoi» 
saw  the  catalog  mentioned  in  Engineering. 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Specialties. — Tide  Water  Iron  Works.  Hobo- 
ken.   N.   J.     Paper.   6.x9  ins.;   12   pp. 

This  catalog  contains  several  illustrations  and 
descriptions  of  tools,  buckets,  cars  and  mixers 
dealing  and  especially  with  various  carriers  and' 
outfits  lOr  use  in  the  repairing  of  streets. 

Modern  Sanitation. — Standard  Sanitary  Man- 
ufacturing Co.,  Pittsburg,  Pa.  Paper;  6%x'j?i 
ins.:  40  pp. 

This  is  the  August  issue  of  the  monthly  mag- 
azine which  the  company  publishes,  and  which 
is  devoted  to  the  development  and  advancement 
of  modern  sanitation.  One  of  the  articles  run- 
ning through  several  numbers,  which  may  be 
useful  to  contractors  and  engineers,  is  entitled 
"Plumbing  Estimates  and  Contracts."  The  book: 
contains  also  various  suggestions  of  the  best 
types  of  plumbing  fixtures  and  accessories. 

Lehigh  Portland  Cement.  —  Lehigh  Portland 
Cement  Co..  Indianapolis.  Ind.  Paper;  6x9  ins.; 
17   pp. 

This  monthly  pictori.al  pamphlet  gives  various 
views  of  recent  buildings,  culverts,  road  and' 
motor  si'Cedw^ay  construction  and  a  double  page 
illustration  of  the  Galveston  concrete  archi 
causeway,  which  extends  across  the  sea  betweeru 
the  city  and  the  mainland. 

Pennsylvania  Terminal  Waterproofing. — Bar- 
rett Manufacturing  Co.,  New  York-Chicago. 
Paper;  t'^ixSVi  ins.;  4  pp. 

This  pamphlet  is  an  illustrated  announcement 
covering  the  use  of  Barrett  pitch  and  felt 
waterproofing  at  the  New  York  terminal  station 
of  the  Pennsylvania  Railroad. 

De  Laval  Centrifugal  Pumps.  —  De  Laval 
Steam  Turbine  Co..  Trenton.  N.  J.  Paper;  6x9 
ins.;  91)  pp. 

A  most  interesting  book  for  hydraulic  engi- 
neers and  users  of  pumping  machinery.  In  con- 
nection with  the  description  of  nearly  all  pumps, 
which  are  illustrated  by  diagrams  and  half-tone 
cuts,  are  various  remarks  and  information  on 
the  principle  of  design  of  such  pumps  and  their 
selection  for  various  services.  Curves  showing 
the  test  characteristics  of  all  the  various  types 
of  centrifugal  pumps  which  were  designed  for 
diffei-ent  conditions  and  operated  by  motor  or 
steam  are  given.  These  tests  include  various 
sizes  of  single  and  multi-stage  pumps. 

Sardusky  Portland  Cement.— Sandusky  Port- 
land Cement  Co..  Sandusky.  Ohio.  Paper;  e'Vix 
9   ins.;   32  pp. 

A  catalog  descriptive  of  the  Medusa  White 
Portland  Cement  of  pure  white  color,  describing 
the  uses  of  this  class  of  cement  for  buildings, 
ornamentation,  stucco,  blocks,  statuary,  ceme- 
tery work,  colo-ed  concrete,  etc.  Various  pho- 
tographs are  given  showing  examples  of  the 
above  n.\med  classes  of  work.  Also  various  data 
and   tests  are   given. 
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Bids   will   be    received   by 
Bob    Parman,    City    Clerk, 
The   Doings       Oklahoma   City.   Okla.,   un- 
of  the  '"'  ^  P-  "^^  Sept.  19,  for  the 

constrviction  of   16.75  miles 
Week.  of  asphalt  pav-.-ment  includ- 

ing 30'2,tlTu  s(i.  yds.  The 
cost  of  il;e  work  is  estimated  at  $!»S4.!)37.:l3  In' 
W.  C.  Burke,  City  Engineer. — Board  of  Local 
Improvements,  Chicago,  111.,  will  receive  bids 
until  11  a.  m.,  September  13,  at  the  City  Hall, 
for  the  construction  of  a  large  amount  of  ce- 
ment sidewalks  throughout  the  city.- — G.  W. 
Holmes,  President  Drainage  District  Green- 
ville, !Miss.,  has  advertised  for  bids  to  be  re- 
ceived until  Sept.  30.  for  the  construction  of 
20  miles  of  ditches.  The  work,  which  will  in- 
clude 400,000  cu.  yds.  of  excavation,  will  be  let 
to  the  lowest  bidder. — MacArthur  Bros.  Co., 
Fisher  Bldg.,  Chicago,  III.  has  been  awarded 
the  contract  by  the  Rio  Grande  Reservoir  & 
Ditch  Co.,  for  the  construction  of  a  storage 
reservoir  at  Santa  Maria  Lake,  20  miles  from 
Creede,  Colo.  The  work  will  include  a  large 
earth  dam,  wood  stave  pipe,  outlet  tunnel,  out- 
let canal,  spillway  diversion  dam,  ditches.  The 
contract  price  was  $200.000. — La  Compania 
Agricola  La  Santena,  San  Bernardo,  No.  3, 
Ale.xico  City,  Mexico,  has  announced  that  bids 
will  be  accepted  for  the  execution  of  all  earth- 
work required  to  open  a  canal  (53  miles  long. 
The  project  will  require  about  9,000,000  cu. 
yds.  of  earth  excavation. — P.  J.  Moran,  Salt 
Lake  City,  L'tah,  at  ?49,7T9,  was  the  lowest 
bidder  for  the  construction  of  a  water  works 
aqueduct  at  Provo,  Utah.  The  contract  in- 
cludes a  large  amount  of  excavation,  filling, 
embankment,  tunnelling,  etc. — The  Sanitary 
District  of  Chicago.  Ill,  has  entered  into  a 
contract  with  Sebastian  Krug,  Chicago,  111., 
whereby  the  latter  agrees  to  remove  704,070 
cu.  ft.  of  stone  blasted  from  the  bed  of  the 
canal  near  the  village  of  Lemont.  He  also 
agrees  to  pay  the  District  $88,008.75  for  the 
old  canal  "spoil  bank,"  or  about  12y2  cts.  per 
cu.  yd.  A  period  of  0  years  to  complete  the 
work  has  been  granted  the  contractor. — The 
follow^ing  bids  were  received  by  Col.  McD. 
Townsend,  U.  S.  Engineer,  Detroit,  Mich.,  for 
constructing  the  upper  section  of  the  canal  to 
be  used  in  connection  with  the  new  Davis  Lock 
at  Sault  Ste.  Marie:  MacArthur  Bros.  Co., 
Fisher  Bldg.,  Chicago.  Ill,  $088,105;  Great 
Lakes  Dredge  &  Dock  Co.,  Chicago.  S(K8,l(l5; 
W.  J.  Xewman  Co.,  Chica'go,  $904,850;  John 
Marsch.  Chicago,  $1,072,867.  The  work  in- 
cludes excavation  of  a  portion  of  the  new 
navi.gation  channel,  building  canal  walls  and 
piers,  preparing  a  new  head  race  and  forebay 
with  controlling  works,  ice  passages  and  weir, 
removal  of  existing  and  building  of  new  dikes 
and  the  furnishing  of  all  the  labor  plant  and 
supplies.  The  section  of  the  canal  included  in 
that  portion  of  it  west  of  the  international 
bridge,  to  deep  water,  about  1.200  ft.  in  len.gth, 
of  which  several  hundred  feet  adjacent  to  the 
bridge  is  drv  work,  necessitating  construction 
of  a  cofferdam  and  removal  of  water  before 
the  rock  is  taken  out. 


According  to  the  otScial 
count  of  the  returns  of  the 
13th  census  New  York  City 
has  a  population  of  4,766,- 
888.  In  1900  the  citv_  had 
a  population  of  3,437,202, 
the   gain     during     the     ten 

vears  having  been   1,329,681   or   38.7  per  cent. 

in    1890   the"  population   of   the   territorvjiow 

embraced    in    New    York    Citv    was    2,507,414. 

the   increase  to    1900   having  been   929.788,   or 
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57.1  per  cent.  It  will  be  thus  seen  that  the 
city  maintained  practically  the  same  percent- 
age of  increase  during  the  last  two  decades. 
The  increase  during  the  20-year  period  has 
been  in  the  territory  north  of  the  Harlem 
River,  where  the  residents  of  the  metropolis 
are  pushing  to  escape  the  congestion  of  Man- 
hattan Island.  In  considering  these  figures  it 
may  not  be  amiss  to  recall  the  fact  that  the 
l)uiiders  of  the  old  city  hall,  not  so  many 
vears  ago,  finished  off  the  front  of  the  build- 
ing in  fine  style  and  left  the  back  in  a  rough 
state,  because  they  never  e.Kpfjcted  anybody  to 
get  up  that  far. 


It    is    the     custom     now- 
Two  Stories      sd^ys    for    periodicals     and 
the    daily   press     to    devote 
of  some   little    space     to     the 

Tames  T  Hill  '^'^■'^'y  sayings  of  prominent 
*  men  and  to  stories  of  their 
early  life.  Probably  more 
good  stories  are  told  of  James  J.  Hill,  head 
of  the  Great  Northern  system,  than  of  any 
other  of  the  present  day  men  of  prominence. 
One  story  current  in  railroad  circles  many 
years  ago  is  as  follows :  At  a  street  meeting 
of  the  Salvation  Army  in  St.  Paul,  one  of  the 
soldiers  came  up  to  a  Swede,  who  was  watch- 
ing the  proceedings  with  much  interest,  and 
said  to  him :  "Don't  you  want  to  work  for 
Jesus?"  To  which  the  Swede  replied:  "No, 
tank  you ;  I've  got  a  yob  workin'  for  Yim 
Hill."  Another  story  of  more  recent  vintage 
is  given  in  Success  Magazine  as  follows :  in 
the  first  days  of  James  J.  Hill's  wonderful 
career  as  railroad  builder  and  manager  he  and 
"Diamond  Joe"  Halliday  met  on  the  levee  in 
St.  Paul  one  day  when  "Ji:n"  was  helping  to 
start  a  freight  train  over  the  little  up-grade, 
the  engine's  horsepower  requiring  uTore  or 
less  human  aid.  Hill  and  his  friends  had  just 
made  the  purchase  of  the  St.  Paul  &  Pacific, 
and  "Diamond  Joe's"  fleet  of  Mississippi  stern 
wheelers  was  then  the  dominant  factor  in 
transportation  problems  of  the  new  North- 
west. "Jim,  I'll  race  one  of  my  boats  against 
your  train,"  "Diamond  Joe"  said.  "Don't 
know  about  that,"  Jim  answered.  "Some  of 
your  boats  are  pretty  fast."  "Race  you  up- 
stream ;  water  high — current  swift,"  insisted 
Halliday.  "What!"  exclaimed  Hill  in  sur- 
prise. "You  mean  that  you  would  race  your 
boat  in  the  water?  Huh!  Not  much.  I'm 
willing  to  give  you  odds,  b_it  not  that  big.  Turn 
her  paddles  on  dry  ground  and  I'll  go  you." 


In    Germany     they     have 
the   strange    idea    that     the 
Municipal       executive  head  of  a  munici- 
'^  pahty  should  be  a  man  who 

Notes.  has      the      experience      and 

ability  to  fit  him  for  the 
work.  How  the  cities  se- 
cure men  of  this  kind  is  shown  by  an  adver- 
tisement which  appeared  recently  in  a  num- 
ber of  prominent  German  newspaper.  The 
advertisement  announced  a  vacancy  in  the  po- 
sition of  Mayor  of  Madgeburg,  and  stated 
that  candidates  for  the  position  must  apply 
before  Sept.  1.  The  advertisement  st:;i,.-d  tiiat 
the  salary  was  $5,250  a  year,  including  the 
rental  of'  a  dwelling,  and  that  an  allowance 
of  $1,000  a  year  was  made  for  office  expenses. 
The  majority  of  candidates  applying  for  the 
position  are  men  who  have  had  previous  ex- 
perience as  mayors  in  smaller  cities.  They 
choose  their  mayors  differently  in  England, 
but  in  no  other  country  probably  have  they 
m.orc  quaint  and  curious  customs  to  hedge  in 
the   head    of   a     m'.micipa'ity.     One     of     the 
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strangest  of  these  customs  is  that  employed 
at  High  Wycombe,  where  on  the  9th  of 
November  of  each  year — inauguration  day — 
the  mayor  has  to  be  weighed.  This  custom 
has  been  observed  for  about  600  years.  The 
mayor-elect,  clad  in  cocked  hat,  silk  stockings, 
blue  coat  and  knee-breeches,  walks  at  the  head 
of  the  procession  consisting  of  the  councillors, 
the  beadle  and  the  mace-bearer.  Upon  reach- 
ing the  Town  Hall  the  mayor  is  placed  upon 
the  scales  by  the  head  constable,  and  a  record 
of  his  avoirdupois  is  solemnly  made  in  a 
book  kept  for  this  purpose. 


The    following     item     re-  ■ 
The  Advance   '^^ntly  appeared  in  the  daily 
press :      "Locomotive      No. 
of  7.32,    a    new     type     of     the 

Speed  Pennsylvania,    designed     to 

'^        '  reduce  running  time  of  ex- 

press trains  between  Cam- 
den and  Atlantic  City  to  fifty  minutes,  covered 
four  and  a  half  miles  in  two  and  a  half  min- 
utes this  week  between  Egg  Harbor  and 
Absecon,  a  rate  of  108  miles  an  hour.  The 
train  it  hauled  was  made  up  of  twelve  heavy 
steel  cars.  The  new  engine  appears  to  be 
bearing  out  the  claims  of  traffic  managers  that 
the  fifty-seven  miles  from  Camden  to  tlie 
shore  can  be  made  in  fifty  minutes  instead  of 
sixty  minutes  in  perfect  safety."  Now  read 
this;  it  appeared  in  the  Newcastle  (England) 
Courant  of  Oct.  1,  1825,  and  relates  to  the 
opening  of  the  first  public  railway  for  steam 
locomotives  by  Edward  Pease  and  George 
Stephenson  :  "Certainly  the  performance  ex- 
cited the  astonishment  of  all  present,  and 
exceeded  the  most  sanguine  expectations  of 
every  one  conversant  with  the  subject.  The 
engine  arrived  at  Stockton  in  three  hours  and 
seven  minutes  after  leaving  Darlington,  in- 
cluding stops,  the  distance  being  nearly  12 
miles,  which  is  at  the  rate  of  four  miles  an 
hour;  and  upon  the  level  part  of  the  railway. 
The  nunibe'r  of  passengers  was  counted  about 
450,  and  observed  more  clung  to  the  carriages 
on  each  side.  Ax  one  time  the  passengers  by 
the  engine  had  the  pleasure  of  accompanying 
and  cheering  their  brother  passengers  by  the 
stage  coach,  which  passed  alongside,  and  of 
observing  the  striking  contrast  exhibited  by 
the  pow-er  of  the  en.gine  and  of  horses :  the 
engine  with  her  600  passengers  and  load  and 
the  coach  with  four  horses  and  only  16  pas- 
sengers. " 


.\t  the  first  meeting  at  Stillwater,  Okla..  of 
the  incorporators  of  the  Oklahoma  Public 
Service  &  Interurban  Lines  chartered  recently, 
seven  incorporators,  as  follows,  were  elected 
directors  for  the  ensuing  year :  Harry  L. 
Dnvllard  and  .-X.  G.  Lampke  of  New  York 
City;  Harry  K.  Lytle  of  P.rooklyn,  N.  Y. ; 
Claude  Powell,  Ralph  Sturgeon,  G.  W.  Tucker 
and  Lew-is  Lampke,  all  of  Stillwater.  Mr. 
Powell  was  made  chairman  of  the  Board  of 
Directors,  with  Mr.  Sturgeon  as  secretary, 
and  the  board  was  authorized  to  elect  si.K 
other  members  to  serve  for  one  year.  The 
proposed  lines  are  to  run  from  Stillwater  to 
Morrison.  14  miles;  Stillwatci  to  Perkins,  10 
miles;  Stillwater  to  Glencoe,  Jennings  and 
Sapulpa.  79  miles,  and  from  Stillwater  to 
Coylc,  Langston  and  Guthrie,  45  miles.  The 
grading  contract  for  the  first  of  these  lines 
was  let  some  time  ago  to  Dan  Sweeney  & 
Co..  Oklahoma  City.  The  contract  for  the 
bridge  work  was  let  to  M.  B.  Ryan  &  Co. 
Shawnee,  Okla.  This  is  for  the  Morrison 
Division.  14  miles.  Contracts  for  other  di- 
visions will  be  let  as  they  become  ready  for 
construction. 
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Alabama. 

The  Tuscaloosa  Mineral  R.  R.  Co.,  which 
projects  a  21-mile  steam  railroad  from  Tusca- 
loosa, .-\la.,  to  Brookwood,  has  completed  sur- 
veys and  has  secured  the  capital  for  construc- 
tion. Construction  contracts  will  probably  be 
let  in  October.  The  Chief  Engineer  has  not 
been  engaged  as  yet.  F.  G.  Blair,  Tuscaloosa, 
Ala.,   is   President. 

The  Chattanooga  Southern  R.  R.,  Chas. 
Hicks,  General  ^Nlanager,  Chattanooga,  Tenn., 
has  received  the  steel  for  a  3-mile  spur  to 
be  built  to  the  plant  of  the  Southern  Iron  & 
Steel  Co.,  near  Gadsden.     • 

The  .\labama,  Florida  &  Southern  R.  R. 
Co.,  mentioned  in  our  last  issue  has  located 
offices  at  Dothan.  Ala.,  and  the  capital  stock 
of  $40,000  has  already  been  paid  in.  The  in- 
corporators are  E.  L.  Marbury,  W.  S.  Wil- 
son, G.  H.  Malone,  B.  G.  Farmer  and  J.  W. 
Malone. 

We  are  advised  that  reports  stating  that  the 
Louisville  &  Nashville  R.  R.  Co.  is  considering 
the  double  tracking  of  the  line  between  Bir- 
mingham and  Decatur,  Ala.,  are  premature. 
Some  surveys  are  now  tmder  way,  but  nothing 
definite  has  been  decided  concerning  the  work. 
W.  H.  Courtenay,  Louisville,  Ky.,  is  Chief 
Engineer. 

Arkansas. 

The  Town  Council  of  Nettleton  has  taken 
up  the  matter  of  granting  a  franchise  for  the 
proposed  interurban  line  from  Jonesboro. 
Franchise  for  the  line  in  the  latter  place  has 
been  granted  to  Preston  Hatcher,  of  Jones- 
boro, who  is  the  chief  promoter  of  the   line. 

The  Marianna  &  Southwestern  R.  R.  is 
considering  extending  its  line  from  its  present 
terminus  at  Big  Creek,  Ark.,  on  the  Frisco 
to  Obery.  Plans  for  the  construction  of  this 
extension  have  not  been  completed.  The  road 
is  now  doing  a  logging  business  between  Big 
Creek  and  Heth.  J.  T.  Robertson,  Marianna, 
.\rk.,  is  President. 

We  are  advised  that  the  report,  that  the 
Missouri  Pacific  Ry.  was  contemplating  con- 
structing a  line  from  Crane  to  Fort  Smith, 
.\rk..   is   erroneous. 

Construction  work  is  now  well  under  way  on 
the  Doniphan,  Kensett  &  Searcy  R.  R.  Lund 
&  Hill,  Little  Riick.  .\rk.,  are  the  engineers. 

The  Walsh  Construction  Co.,  Davenport,  ia.. 
has  been  awarded  the  contract  for  about  IT.") 
miles  of  ballasting  work  on  the  Missouri  Pa- 
cific  Ry.   from   Little  Rock  north. 

Work  is  to  be  resumed  at  Pine  Blufif,  .\rk., 
on  raising  a  bonus  of  $100,000  to  secure  for 
Pine  Bluff  the  Memphis.  Dallas  &  Gulf  R.  R. 
It  is  expected  that  the  entire  amount  will  be 
raised   by   Sept.    10. 

Construction  work  has  been  started  on  the 
■2'2-mile  extension  of  the  Stuttgart  &  Rice 
Belt  R.  R.  H.  Dalhoff.  StuttgaVt.  .\rk.,  has 
the  general  contract,  which  calls  for  the 
liuild'ug  of  the  road  from  Mesa  (mile  88  on 
the  Rock  Island  two  miles  this  side  of 
DeVall's  Bluff)  21  miles  due  south  and  one 
mile  west  to  Stuttgart.  The  contract  includes 
the  grading,  track  laying,  bridge  building, 
fencing,  erect  the  telegraph  line,  furnishing 
all  materials.  Four  depots  are  to  be  built  by 
the  contractor,  a  brick  station  costing  about 
Slii.OOO  at  Stuttgart,  and  three  others  to  be 
located  in  the  trio  of  new  towns  to  be  estab- 
lished and  developed  between  Mesa  and  Stutt- 
.eart.  D.  .\.  McGrea  of  Little  Rock  is  Chief 
Engineer  of  construction.  .'\  considerable  part 
of  the  work  has  been  sublet  Kaiser  &  Ma- 
loney,  Stuttgart,  being  among  the  suiicon- 
tractors.  It  is  the  intention  of  the  railroad 
company  later  to  build  the  line  38  miles  fur- 
ther through  a  rich  virgin  timber  forest  to 
the  .Arkansas  River. 

Communications  have  been  received  by 
Mayor  .A.  G.  Lowry,  Hope.  .\rk..  it  is  re- 
ported, from  W.  K.  Ross,  promoter  of  tlie 
proposed  Xorthwestern  Louisiana  &  Gulf  R. 
R.,  in  regard -to  right  of  way  and  bonus  in- 
ducements which  the  city  would  be  willing  to 
i  offer   to   secure   the   construction   of   that   line 


through  it.  With  the  building  of  the  Gulf  & 
Magnolia  R.  R.,  and  the  possibility  of  secur- 
ing this  one,  Hope  is  in  a  good  position  to 
na\e  six  railroad  lines  centering  there. 

California. 

The  supervisors  of  San  Francisco  will  soon 
take  up  the  matter  of  constructing  the  Geary 
St.  municipal  electric  railway.  The  line  will 
probably  be  operated  by  the  overhead  trolley 
system.  Mr.  Manson,  San  Francisco,  is  City 
Engineer. 

The  Huntington  electric  line,  now  being  con- 
structed from  Claremont  to  Upland,  has  right 
of  way  agents  at  work  securing  the  necessary 
land  between  Upland  and  the  county  seat  20 
miles  to  the  east.  A  considerable  amount  has 
been  obtained  along  what  is  known  as  the 
Boulevard,  in  the  eastern  part  of  LIpland.  It 
is  announced  that  the  crew  now  laying  rails 
between  Upland  and  Claremont  will  soon  take 
up  the  renewal  of  the  entire  line  between 
Upland  city  and  Ontario. 

The  Laton  &  Western  R.  R.  Co.  has  com- 
pleted surveys  and  has  received  the  capital 
for  the  construction  of  1-5%  miles  of  line  west 
of  Laton,  Cal.  Construction  contracts  are  to 
be  let  at  once.  S.  F.  Cochran,  Laton,  Cal.. 
is  Chief  Engineer,  and  L.  .-K.  Nares,  Fresno, 
Cal.,  is  President. 

The  C.  A.  Blume  Construction  Co.  has  se- 
cured a  contract  from  the  Western  Pacific 
R.  R.  to  build  the  steel  frame  of  the  railroad 
company's  new  shops  near  Sacramento.  With 
the  completion  of  the  brick  foundations,  which 
are  being  built  by  the  Ransome  Construction 
Co.,  the  work  on  the  steel  frame  will  be 
started. 

Surveys  have  been  made  and  $1,020,000  of 
capital  is  on  hand  for  the  construction  of  the 
Geary  St.  municipal  electric  railway  at  San 
Francisco.  The  road  is  to  be  14  miles  long 
and  will  be  single  track.  The  date  for  award- 
ing construction  contracts  has  not  been  de- 
termined. jNIarsden  Manson  is  City  Engineer 
of  San  Francisco. 

Officials  of  the  Southern  Pacific  have  been 
over  a  route  for  a  line  between  Benica  and 
Valejo,  a  survey  for  which  was  made  some 
years  ago,  and  this  is  taken  to  indicate  that 
the  company  contemplates  taking  up  the 
proposition  in  the  near  future. 

Erickson  &  Peterson,  San  Francisco,  are 
making  good  progress  with  their  contract  for 
constructing  the  Southern  Pacific  Rochlin  and 
Clipper  Gap  cutoff,  and  indications  are  that 
the  work  will  be  completed  in  about  18 
months.  The  contractors  have  their  head- 
quarters near  Bowman. 

Grading  work  on  the  .\rizona  &  Eastern 
R.  R.  has  been  completed  for  nine  miles  from 
Winkelman  and  the  company  is  now  ready 
to  lay  the  rails.  The  Copper  Canyon  tunnel 
1,00(1  ft.  long  through  granite  has  also  been 
completed. 

The  Southern  Pacific  is  reported  to  have 
received  at  Fernley.  Mo.,  100  miles  of  90-lb. 
steel  for  its  Fernley  line  and  for  the  pro- 
posed branch  from  Fernley  near  Wadsworth 
into  northern  Nevada,  California  and  south- 
ern Oregon.  It  is  stated  that  the  reason  the 
construction  of  the  line  has  not  started  before 
this  time  is  that  the  railroad  company  has 
been  having"  considerable  trouble  with  the 
government  concerning  the  building  of  cul- 
verts and  aqueducts  over  that  portion  of 
ground  northwest  of  Wadsworth,  where  the 
government  intends  to  some  day  build  a  big 
irrigating  canal. 

.-\  corps  of  surveyors  in  charge  of  W.  S. 
Ma.tthews,  who  has  been  making  surveys  of 
the  townsite  of  Brockway.  Lake  Tahoe,  has 
arrived  at  Oroville,  Cal.,  and  is  preparing 
to  survey  the  proposed  route  of  the  Butte- 
Plumas  R.  R. 

.According  to  an  announcement  reported  to 
have  been  made  by  .\.  D.  Moran,  Treasurer 
of  the  Nevada-California-Oregon  Ry..  New 
York  City,  the  current  rumor  regarding  the 
sale  of  the  line  to  the  Western  Pacific  Ry. 
is  entirely  without   foundation,   and  the  com- 


pany is  planning  the  construction  of  an  e.x- 
tension  to  its  line  within  a  short  time.  George 
S.   Oliver.   Reno,   Ne\-.,   is   Chief  Engineer. 

Pueblo,  Colo.,  Items. 

ITEMS  BY  A.   B.    KOENIG. 

Chas.  Wells  was  in  the  other  day.  He  is 
doing  some  torce  account  work  for  the  D.  & 
R.  G.  R.  R.  which  will  hold  him  ui.ti!  next 
year. 

Sullivan  Bros,  report  their  wi.irk  at  Larimer, 
Colo.,  progressing  nicely. 

Eggleston  &  Mathews  are  piling  up  liig  esti- 
mates at  San  Carlos. 

'Lucia  &  Reiweitz  are  figuring  on  subbing 
100,000  yards  more  of  work  from  the  Utah 
Const.  Co.,  in  addition  to  what  they  already 
have. 

Mike  Collins  is  now  with  the  L'lah  Const. 
Co.,  at  Larimer,  Colo. 

Wheel  Scraper  Smith  has  been  under  the 
weather  the  past  week.  He  is  over  it  now  and 
says  he  never  felt  better  in  his  life. 

During  an  electric  storm,  lightning  struck 
the  tent  of  P.  J.  Clark,  manager  of  J.  H.  Na- 
tions Const.  Co.,  rendering  Clark  and  his  wife 
unconscious.  We  are  pleased  to  report  the 
complete  recovery  of  Mr.  and  Mrs.  (jlark.  It 
takes  more  than  lightning  to  kill  a  live  wire 
like  Clark. 

P.  J.  Heinley  of  Heinley  Bros.,  spent  the 
past  week  in  town. 

Contractors  when  in  or  passing  through 
Pueblo  are  invited  to  call  at  Koenig's  Labor 
.Agency,  32G%  Victoria  Ave.,  right  opposite 
the  Union  Depot.  Joe  Bayless,  manager  of 
this  office  will  post  you  on  what  is  going  on  in 
this  part  of  the  country. 

Colorado. 

The  Colorado  &  Southern  Ry.,  H.  W.  Cow- 
an, Chief  Engineer,  Denver,  Colo.,  is  making 
investigations  and  surveys  with  a  view  to 
improving  the  South  Park  line  of  that  sys- 
tem, between  Denver  and  Leadville  and  par- 
ticularly on  that  portion  between  Como  and 
Leadville.  The  line  is  narrow  gage  and  the 
main  purpose  of  the  contemplated  improve- 
ments is  to  avoid  the  heavy  e.xpense  of  operat- 
ing the  line  as  now  constructed  over  the 
heavy  grades  and  in  winter  often  beset  by 
snow. 

According  to  a  recent  announcement  of  Da- 
rius Miller,  president  of  the  Colorado  &  South- 
ern and  the  Qiicago,  Burlington  &  Quincy  R. 
R.,  the  two  systems  are  to  be  connected  at 
five  points  in  Colorado  and  Wyoming.  The 
Colorado  &  Southern  will  have  an  unbroken 
road  from  Orin  Junction.  Wyo.,  to  Fort 
Worth,  Tex.,  and  until  the  W'yoming  link  is 
built  will  use  the  Chicago  and  Northwestern 
from  Orin  Junction  north  to  its  junction  with 
the  Burlington,  forming  J.  J.  Hill's  long- 
planned  direct  route  from  Galveston  to  Seattle. 
The  points  of  contact  between  the  two  sys- 
tems will  be  at  Denver,  Greeley,  Cheyenne, 
Guernsey  and  Orin  Junction.  Plans  of  the 
two  roads  combined  involve  the  expenditure 
of  between  $12,000,000  and  $1-5,000.000.  These 
include  construction  of  the  Big  Horn  canyon 
line  from  Thermopolis  south  ami  east  to  Orin 
Junction,  under  way  and  on  which  work  re- 
cently was  temporarily  stopped. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  secured  much  right  of  way  for  its  Hud- 
son-Greeley line.  We  are  advised,  however, 
that  the  company  has  no  plans  for  the  con- 
struction of  the  line  in  the  near  future. 

.As  right  of  way  agent  T.  S.  McMurray  of 
the  Chicago.  Burlington  &  Quincy  R.  R.  has 
recently  purchased  .3  miles  of  right  of  way 
north  of  Kersey,  Colo.,  it  is  generally  believed 
the  company  is  plannin,g  on  pushing  through 
that  part  of  the  country.  Surveyors  have 
been  working  the  vicinity  for  soine  time  and 
it  is  said  that  a  permanent  survey  has  been 
decided  upon. 

Vice-President  Mohler,  of  the  Union  Pa- 
cific, is  quoted  as  stating  that  steel  laying 
will  begin  within  a  short  time  on  the  line 
between  Dent  and  Fort  Collins  through  W>ld 
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and  Larimer  Counties,  the  grade  for  which 
has  already  been  completed.  The  company 
is  also  planning  to  run  a  branch  from  the 
Weldon-Orchard  country  to  Barnesville,  Colo., 
to  connect  Briggsdalc,  the  terminus  of  the 
Crow  Creek  branch  with  Gover,  a  distance 
of  15  miles.  The  latter  work  will  not,  how- 
ever, be  taken  up  this  year. 

The  Colorado  &  Southern  Ry.  system  has 
had  surveys  made  and  has  secured  a  portion 
of  the  right  of  way  for  the  Wellington- 
Cheyenne  line,  which  will  be  constructed  to 
connect  the  company's  parts  in  Colorado  and 
Wyoming  and  as  a  contract  has  been  signed 
with  the  city  of  Cheyenne  to  have  the  line 
constructed  within  two  years  and  that  time  is 
rapidly  diminishing  it  is  believed  work  will  be 
started  at  once.  Bonds  have  been  issued  re- 
cently to  provide  funds  for  the  improvement 
and  the  company  has  succeeded  in  disposing 
of  the  same.  E.  F.  Vincent,  Denver,  Colo., 
is  Assistant  Chief  Engineer. 

Connecticut. 

Contracts  have  been  let  for  the  double  track- 
ing and  elimination  of  grade  crossings  on  the 
Hulington  branch  of  the  New  Haven  & 
Derby  R.  R.  (New  York,  New  Haven  & 
Hartford  line)  between  Haw-leyville  and 
Shelton. 

Georgia. 

The  Jacksonville  S:  Atlantic  Short  Line  Ry. 
Co.  has  been  organized  and  projects  a  line 
about  ilo  miles  long.  Surveys  have  not  been 
made  as  yet  and  only  a  part  of  the  capital  for 
the  construction  of  the  line  has  been  secured. 
The  chief  engineer  has  not  been  named  as 
yet.  B.  B.  Gray.  Pinebloom,  Ga.,  is  interested. 
Plans  are  reported  to  have  been  practically 
completed  for  completing  the  railroad  from 
'  Hawkinsville  to  Perry.  Eight  of  the  2-2  miles 
of  line  have  already  been  graded  and  sufficient 
capital  to  complete  the  road  is  reported  to 
have  been  secured.  Plans  for  extending  the 
road  from  Hawkinsville  south  through  Florida 
to  the  gulf  are  also  being  made.  T.  B.  Ragan, 
Hawkinsville,  Ga.,  is  interested. 

Idaho. 

Construction  work  is  now  under  way  on  the 
lo-mile  extension  of  the  Pacific  &  Idaho 
Northern  Ry.  from  Evergreen  to  New  Mead- 
ows. Maney  Bros.,  as  previously  noted,  have 
the  contract  for  this  work.  The  Pacific  & 
Idaho  Northern  is  now  surveying  a  line  from 
New  Meadows  to  Roseberry,  2o  miles.  Lee 
Highlev.  Weiser.  Idaho,  is  Chief  Engmeer, 
and  E.  M.  Heigho,  Weiser,  Idaho,  is  Presi- 
dent. 

Illinois. 
The   Chicago,    Burlington    &   Quincy   Ry.    is 
securing   land   near   Barstow   for   constructing 
a  yard  capable  of  caring  for  200  cars. 
Indiana. 
The  promoters    of    the    Fort  Wayne  &  To- 
ledo  Electric   Railway   Co.,   to   whom   a   fran- 
chise   was    granted    some    time    ago    to    build 
an    interurban    line    to    Bryan,    O.,    but    who 
failed  to  file  the  proper  bonds,  have  asked  the 
coimtv    commissioners    for    a    regrant    of    the 
franchise.     It  is  said  that  the  promoters  have 
plenty  of   capital   in    sight   now. 

Preliminary  survevs  have  been  made  by  A. 
A.  Coffee,  Huntinoburg,  Ind.,  with  a  view  to 
extending  the  Ferdinand  Rv.  from  Ferdinand. 
Ind.,  to  St.  Meinrad.  It  is  probable  that  it 
this  extension  is  built  the  line  will  later  be 
extended  to  Troy.  This  is  a  steam  road,  eight 
miles  long.  Hugo  C.  Rothert,  Huntmgsburg. 
Ind..  is  Receiver. 

Efforts  are  being  made  to  have  the  North- 
ern Indiana  Ry.  Co.,  South  Bend,  Ind..  extent! 
its  traction  line  to  a  new  factory  district  in 
the  northeastern  part  of  Elkhart. 

A. meeting  of  the  stockholders  of  the  tort 
Wavne  &  Springfield  Rv.  Co..  Decatur,_  Ind., 
was  held  at  Decatur  the  latter  part  ot  last 
month,  to  decide  on  the  question  of  building 
a  southern  extension. 

Iowa. 
The  Crooked  Creek  R.  R.,  W.  H.  White- 
ford,  General  Manager,  Lehigh,  la.,  is  con- 
sidering extending  its  steam  road  to  Fort 
Dodge,  la.  The  road  at  present  is  18  miles 
long. 


Ratteiiborg,  Ross  &  Judd,  Atlantic,  la., 
have  been  awarded  the  grading  and  construc- 
tion contracts  for  the  Iowa  &  Southwestern 
Ry.,  which  proposes  a  line  to  run  from  Clar- 
inda  through  College  Springs  to  Blanchard. 
Work  will  be  commenced  at  once  on.  the 
grading.  It  is  expected  that  the  grading  will 
be  done  by  Barnes  &  Shugart,  who  have  the 
contract  for  grading  on  the  south  extension 
of  the  Atlantic,  Northern  &  Southern  Ry. 
The  road  is  to  run  10  miles  approximately 
and  will  cost  about  $300,000.  The  Kimball- 
ton  Construction  Co.,  Atlantic,  la.,  has  the 
contract  for  the  bridge  work. 

The  Mason  City  &  Clear  Lake  R.  R.  Co., 
a  Delaware  corporation,  has  filed  its  articles 
of  incorporation  with  the  Secretary  of  State 
at  Des  Moines. '  The  company  has  a  capital 
stock  of  $1,000,000,  its  incorporators  being  as 
follows :  W.  E.  Brice,  F.  E.  Johnson,  C.  H. 
McNider,  F.  J.  Hanlon  of  Mason  City ;  B.  L. 
Cutier  of  Tama,  and  William  M.  Pyle  of 
Wilmington,  Del. 

Engineers  of  the  Chicago  Great  Western 
R.  R.  have  completed  surveys  to  Clarion  for 
a  proposed  line  from  Des  Moines.  The  sur- 
vey crosses  the  south  line  of  the  county  near 
the  southeast  corner  of  Wall  Lake  township. 
It  passes  the  south  end  of  big  Wall  Lake  and 
takes  a  diagonal  course  through  Lincoln  town- 
ship on  into  Clarion  to  the  west  of  the  fair 
grounds.  It  crosses  the  Rock  Island  track 
about  100  ft.  east  of  the  interlocking  plant  and 
intersects  the  Great  Western  tracks  at  a  point 
about  two  blocks  south  of  the  depot. 

Right  of  way  agent  H.  W.  Clovis,  of  the 
Red  Oak  &  Northeastern,  has  announced  that 
all  right  of  way  except  that  which  it  will  be 
necessary  to  condemn  has  been  secured  for 
the  proposed  road.  Between  Red  Oak  and 
Winterset  90  per  cent  of  the  70  miles  has  been 
arranged  for,  and  he  will  now  start  working 
the  territory  tetween  Winterset  and  'Des 
Moines. 

Kansas. 

The  Walsh  Construction  Co.,  Davenport, 
la.,  has  been  awarded  the  contract  for  con- 
structing new  yards  at  Hoisington,  Kan.,  for 
the  Missouri  Pacific,  the  contract  requiring 
the  moving  of  about  400,000  cu.  yds.  of  dirt. 
Citizens  of  Caney,  Kan.,  have  voted  bonds 
to  aid  the  construction  of  the  Cherryvale, 
Oklahoma  &  Texas  R.  R.  from  Caney  south- 
west through  Oklahoma.  The  issuance  of 
the  bonds  is  on  condition  that  the  -money 
voted  will  be  an  investment  when  the  road 
is  built.  Another  condition  is  that  the  round- 
house, shops  and  other  terminal  facilities  will 
be  located  at  Caney.  Six  miles  of  right  of 
way  has  been  granted  from  Caney  to  Wann, 
Okla.,  and  it  is  expected  to  continue  grading 
to  Delaware  immediately.  From  Wann  one 
line  is  chartered  to  be  built  southea.st  to  Fay- 
etteville.  Ark.,  and  the  other  southwest  to 
El    Paso,   Tex. 

Definite  steps  for  the  construction  of  the 
Wichita,  McPherson  &  Gulf  Ry.  will  prob- 
ably be  taken  some  time  this  month.  Pre- 
liminary surveys  for  the  line  are  now  under 
way  by  engineers  of  the  Midland  Valley  Ry.. 
of  which  the  first  mentioned  line  is  to  be  an 
extension.  C.  E.  Ingersoll.  Midland  Bank 
Bldg..  Philadelphia.  Pa.,  is  President  of  both 
companies. 

In  order  to  facilitate  matters.  W.  E.  Stone, 
Eldorado,  Kan.,  who  is  in  charge  of  the  com- 
pletion of  the  Kiowa  Hardtner  R.  R..  has  pur- 
chased outright  the  R.  J.  Ross  tract  of  land 
-  near  Kiowa,  over  which  the  horseshoe  curve 
necessitated  bv  the  agreement  to  change  the 
Santa  Fe  crossing  is  to  be  constructed.  A 
force  of  men  is  now-  at  work  removin.g  the 
crossing.  Negotiations  for  more  right  of  way 
are  now  pending. 

The  Missouri  Pacific  is  to  spend  about 
$.-)00.000  this  fall  in  improvement^-  to  the 
Wichita  division.  These  will  include  the  bal- 
lasting of  tracks  and  the  laving  of  new  rails. 
The  line  from  Denesea  to  Wichita,  a  distance 
of  86  miles,  will  be  ballasted.  The  _L.  C. 
Smith  Construction  Co.  of  Kansas  City,  as 
previouslv  noted,  has  the  contract  for  ballast- 
ing the  lines.  It  now  has  eight  trains  hauling 
gravel  from  Pueblo.  Colo.,  for  this  work  and 
several  miles  of  the  track  from  the  Geneseo 
end  have  already  been  ballasted.     It  will  take 


six  or  eight  months  to  ballast  the  Geneseo 
branch  and  it  will  cost  about  $1.5fi.000  to  do 
the  work.  About  "o  miles  of  track  from  El- 
dorado to  Yates  Center  will  be  relaid  with 
8.")-lb.  steel.  New  rails  sufficient  to  lay  about 
.30  miles  of  this  line  have  been  received 
and  the  work  of  laying  the  track  will  com- 
mence about  Sept.  10.  The  Kiowa  branch 
from  Wichita  to  Kiowa  is  to  be  relaid  with 
7.>lb.  r.-iils,  and  the  stretch  of  track  from 
Reece  to  Durand  with  85-lb.  steel. 

According  to  advices  from  Beatrice,  Neb., 
the  promoters  who  recently  obtained  a  charter 
in  Kansas  for  the  construction  of  a  line  from 
Wichita,  Kan.,  through  Greenleaf,  Salina, 
McPherson  and  other  Kansas  towns  and  are 
now  seeking  a  charter  in  Nebraska  to  extend 
the  line  to  Beatrice.  The  company  will  then 
be  capitalized  at  $5,000,000  and  surveyors  will 
be  put  in  the  field  to  make  a  preliminary  sur- 
vey. A  note  concerning  the  charter  of  the 
company  in  Kansas  appeared  in  the  Aug.  3 
issue  of  Engineering-Contracting. 

Grading  w-ork  has  been  started  on  the  ex- 
tension of  the  Scott  City  &  Northern  R.  R. 
north  from  Scott  City  through  Russell  Springs 
to  Winona  on  the  Union  Pacific,  was  started. 
The  survey  has  been  completed  for  some  time, 
and  two  steam  graders  and  a  large  force  of  . 
men  are  now  busy  with  the  construction  work. 
Trains  are  now  running  on  this  line  between 
Garden  City  and  Scott  City,  and  during  the 
next  10  or  \2  months  the  company  expects  to 
have  extensions  completed  south  as  far  as  Lib- 
era! on  the  Rock  Island,  and  north  to  St. 
Francis  on  the  Burlington. 

Board  of  Railroad  Commissioners  have  di- 
rected the  Missouri  Pacific  Ry.  to  place  in 
good  order  its  branch  from  Kansa.^  City  to 
Virginia  City,  Neb.,  running  through  north- 
east  Kansas. 

C.  W.  Humberd,  Marysville,  Kan.,  has  start- 
ed work  on  his  contract  with  the  L'nion  Pa- 
cific R.  R.  for  grading  and  filling  in  on  the 
track  near  Cleburne  where  there  was  a  cave- 
in  a  few  months  ago. 

Kentucky. 

The  Lexington  &  Eastern  Ry..  John  Mars- 
ton,  Jr.,  Chief  Engineer,  Lexington,  Ky.,  now 
operating  98  miles  of  steam  line,  has  filed 
amended  articles  of  incorporation  by  which 
it  is  given  power  to  increase  its  indebtedness 
from  $4,0U0,000  to  $10,000,000.  This  money 
will  be  used  in  extending  the  road  115  miles, 
from  Jackson,  penetrating  the  Perry,  Letcher 
and  Knott  coal  fields  and  reaching  Virginia, 
where  connection  can  be  made  to  reach  the 
tidewater.    • 

The  Henderson  Traction  Co.,  01  Hender- 
son, Ky.,  operating  six  miles  of  line,  has-been 
purchased  by  the  Tennis  Construction  Co.,  of 
Pittsburg,  Pa.  This  is  a  step  for  the  exten- 
sion of  the  interurban  system  from  Evans- 
ville  and  Owensboro  to  Henderson  and  the-- 
probable  construction  of  a  bridge  across  the 
Ohio,  4%  miles  above  that  city.  The  build- 
ing of  this  bridge,  together  with  other  ex- 
tensions and  improvements,  will  involve  the 
expenditure    of    something    like    $3,000,000. 

Grading  work  is  stated  to  have  been  started 
for  the  proposed  traction  line  of  the  Coving- 
ton, Big  Bone  &  Carrollton  Ry.,  running 
south  from  Covington,  to  Crescent  Springs. 
The  line  is  to  cost  $2,000,000.  and  it  will  take^ 
a  year  to  build.  The  line  will  have  its  south- 
ern terminus  at  Carrollton,  the  county  seat 
of  Carroll  county.  Coming  north  the  main 
line  will  pass  through  Ghent,  Warsaw,  Union, 
Florence.  Erlanger.  Crescent  Springs.  Lud- 
low and  West  Covington. 

According  to  advices  from  Frank  H.  Alfred. 
General  Superintendent,  Cincinnati.  Hamilton 
&  Dayton  Ry.  Co.,  the  report  stating  that  the 
company  had  decided  to  construct  an  exten- 
sion into  Kentucky,  is  incorrect. 

Massachusetts. 

The  State  Railroad  Commission  has  decided 
to  withhold  its  approval  of  a  franchise  of  the 
Boston  &  Eastern  Electric  Ry.  to  await  the 
action  of  the  next  Legislature  on  the  general 
questions  of  transportation  in  Boston.  The 
Boston  &  Eastern,  as  previously  noted  in  these 
columns,  proposes  to  construct  a  line  con- 
necting Boston  with  Salem  and  Beverly  by 
means  of   a   tunnel   under  the   harbor  and   a 
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terminal  at  Postoffice  square,  Boston.  It  had 
secured  legislative  sanction  subject  to  the  ap- 
proval of  the  state  railroad  board,  so  far  as 
the  Boston  end  of  it  was  concerned.  The 
companv  has  already  put  up  a  cash  deposit  of 
$10,000,' to  guarantee  the  expenses  of  borings, 
etc.,  for  its  Boston  tunnel,  and  it  is  stated  that 
MacArthur  Bros.  Co.,  New  York  and  Chi- 
cago, who  are  known  as  the  principal  petition- 
ers, were  ready  to  put  up  even  $300,000  in  cash 
as  an  evidence  of  good  faith  and  of  their  in- 
tention to  build  the  road  as  proposed.  Mass 
meetings  are  now  to  he  held  along  the  pro- 
posed route  in  an  effort  to  have  the  railroad 
commission  reverse  its  decision. 

Michigan.  . 

•  Contractors  have  been  over  the  projected 
route  of  the  Detroit,  Lansing  &  Grand  Rapids 
Rv.  and  it  is  believed  that  construction  work 
will  be  started  this  fall  on  a  portion  of  the 
proposed  electric  railway.  The  company  pro- 
poses a  line  35  miles  long  from  Brighton, 
Mich.,  to  a  point  near  Detroit.  F.  A.  Bean, 
70(3  Union  Trust  Bldg.,  Detroit,  Mich.,  is 
Chief  Engineer. 

Gust  Fredin,  Ishpeming,  Mich.,  has  been 
awarded  a  contract  by  the  Lake  Superior  & 
Ishpeming  Ry.  and  the  Marquette  &  South- 
eastern Rv.  for  the  construction  of  a  railway 
line  from  "the  Cleveland  Cliffs  Iron  Co.'s  North 
Lake  property  to  the  Barnes  mine,  being 
opened  up  at  Dexter,  also  for  the  construction 
of  a  spur  from  the  main  line,  near  Gwinn,  to 
the  Cvr  property,  which  the  Cleveland-Cliffs 
Iron  Co.  is  opening  up.  This  latter  spur  will 
be  about  XVz  miles  in  length.  The  line  from 
North  Lake  to  Dexter  will  be  about  3  miles. 
Mr.  Fredin,  who  has  had  crews  working  since 
early  in  the  summer  on  the  highway  in  Ely 
township,  extending  west  from  Ishpeming,  also 
on  the  road  that  connects  Marquette  and 
Dickinson  counties,  expects  to  finish  both  of 
these  contracts  early  this  month,  when  all  of 
his  workmen  will  be  transferred  to  the  rail- 
way jobs.  The  grading  for  the  De.xter  line 
has  already  been  started,  but  work  on  the  Cyr 
branch  will  probably  not  be  commenced  until 
about  Sept.  12. 

The  grading  of  the  Lansing-Grand  Ledge 
Ry.  line  is  practically  half  completed  and  ac- 
cording to  reports  from  Lansing,  Mich.,  the 
grading  gang  is  within  .5%  miles  of  that  city. 
Kneal  &  Ryan  of  the  above  city  have  met 
with  no  serious  difficulties  and  it  is  expected 
that  the  grading  will  be  completed  by  Nov.  1. 

Minnesota. 

Hosford  &  Engstrom,  railroad  contractors, 
have  returned  to  Northfield,  Minn.  Work  on 
the  road  in  Montana  where  they  have  been 
engaged  the  past  summer  having  been  sus- 
pended. 

The  outfit  of  Richard  Evans,  the  contractor 
who  has  the  grading  work  on  the  section  ex- 
tending south  from  Munger,  Minn.,  on  the 
Canadian  Northern  line  from  Virginia  to  Du- 
Inth,  Minn.,  has  arrived  at  its  destination.  It 
consists  of  18  teams  of  horses,  40  men,  and 
tents,  graders,  etc. 

Mississippi. 

The  Summit  &  McComb  Motor  Line  Co. 
has  completed  a  .5-mile  line  from  Godbold 
Wells  through  Summit  to  McComb  City, 
Miss.  The  company  was  recently  incorpo- 
rated as  mentioned  in  our  Aug.  3  issue.  J. 
E.  Randall,  Simnnit.  Miss.,  is  Chief  Engi- 
neer and  Ted  Blackmore.  Summit.  Miss.,  is 
President. 

The  Newton  Northwestern  R.  R.  has  com- 
pleted surveys  for  14  miles  of  its  projected 
line  and  is  now  getting  out  estimates.  This 
company  projects  a  44-niile  line  from  New- 
ton, Miss.,  through  Conchalton  and  Walnut 
Grove  to  Carthage.  D.  L.  Ragland,  Newton, 
Miss.,   is   President. 

Missouri. 

The  Metropolitan  Street  Ry.  C'l.,  i>t  Kan- 
sas City,  Mo.,  has  made  preliminary  surveys 
of  extensions  of  the  Brooklyn,  Indiana  and 
■27th  St.  lines  at  Kansas  City.  It  is  said  that 
as  soon  as  the  reports  are  submitted  material 
will  be  ordered  and  men  put  to  work.  The 
Brroklvn  line  "is  to  be  extended  from  37th  to 
30th.  the  Indiana  from  31st  to  -Sfith  and  the 
-7th  from  its  present  terminus  east  six  blocks. 


Grading  work  on  the  St.  Joseph-Savannah 
interurban  hue  from  St.  Joseph,  is  well  along 
and  will  probably  be  completed  by  Oct.  15. 
The  Flick  Construction  Co.  has  the  contract 
for  the  grading  work  north  of  the  county 
line  and  will  also  grade  a  stretch  of  roadbed 
from  the  Vey  roadhouse  north  to  the  county 
line.  Work  of  laying  rails  and  stringing 
trolley  wires  will  start  from  the  end  of  the 
present  Industrial  City  line,  the  roadbed  be- 
ing graded  .to  the  Vey  roadhouse,  ready  for 
the  rails.  As  soon  as  the  connecting  link 
between  the  Vey  road  house  and  the  county 
line  is  graded,  work  of  laying  rails  and  string- 
ing wires  over  that  section  of  the  track  will 
be  started,  this  part  of  the  roadbed  to  be 
finished  first.  J.  H.  Van  Brunt,  St.  Joseph, 
Mo.,   is   Manager   of  the  interurban   company. 

The  Kansas  City  Terminal  Ry.  Co.,  of 
Kansas  City,  Mo.,  has  placed  a  steam  shovel 
at  work  preparing  the  founadtions  for  the 
new  terminal  station  at  Kansas  City.  Two 
more  shovels  are  to  be  placed  on  the  job 
soon.  The  excavation  work  is  to  be  com- 
pleted by  May  1,  1911.  Previous  reports 
stated  that  the  excavation  work  had  been  let 
to  contract  but  later  advices  are  to  the  effect 
that  it  will  be  done  by  the  railway  company. 
J.  V.  Hanna  is  Chief  Engineer. 
St.  Louis  Items. 

BV   .\.  B.    KOENIC. 

Statistics  compiled  by  the  executive  officials 
of  the  railroads  indicate  that  nearly  seventy 
million  dollars  has  been  appropriated  in  the 
last  five  years  for  terminal  unprovements  in 
St.  Louis.  The  Terminal  Railroad  Association 
is  prepared  to  invest  thirty  million  dollars  im- 
medintclv  and  to  set  aside  approximately  sixtv 
million  dollars  additional  for  constructive  op- 
erations during  the  next  decade.  The  railroad 
improvements  under  way  and  projected  at  St. 
Louis  represent  allotments  aggregating  at  least 
$160,000,000,  and  a  probable  disbursement  of 
more  than  $175,000,000.  More  work  has  been 
done  at  St.  Louis,  railroad  officials  maintain, 
in  five  years  than  any  other  center,  excepting 
only  New  York,  where  new  passenger  termi- 
nals and  tunnels  have  been  built.  Considering 
the  expenditures  involved  in  plans,  which  al- 
readv  have  been  approved,  and  pointing  to  an 
investment  exceeding  $160,000,000,  St.  Louis 
ranks  first  in  terminal  development.  In  fact, 
the  aggregate  will  exceed  $175,000,000.  The 
improvements  were  inaugurated  by  the  Wa- 
1)ash,  which  spent  $10,000,000  providing  freight 
terminals  and  depots  in  St.  Louis.  The  St. 
Louis  Southwestern  recently  purchased  land 
for  individual  freight  terminals,  and  its  prop 
erty  will  cost  about  $10,000,000.  The  Missouri, 
Kansas  &  Texas  operations  now  in  progress 
will  cause  an  expenditure  of  more  than  $10,- 
000,000.  The  Rock  Island  is  now  constructing 
immense  yards  and  stations  and  its  investment 
will  total  about  $10,000,000.  The  Rock  Island 
arid  Frisco  have  invested  jointly  about  S7.- 
OOO.OOo.  The  five  items  are  equivalent  to 
more  than  $47,000,000. 

The  Terminal  Railroad  Association  has 
spent  about  $7,500,000  on  ordinary  inipvove- 
ments.  and  the  Missouri  Pacific-Iron  Moun- 
tain System,  whose  terminals  are  immense, 
has  invested  about  $5,000,000  for  enlargements 
and  he'terments.  The  new  property  of  the 
.St.  Louis  Transfer  Company  is  appraised  at 
$500,000.  The  Manufacturers'  Railway,  con- 
trolled by  Aug.  A.  Busch  and  associates,  has 
put  $'J.500,r'00  in  a  new  terminal  system  and 
the  Illinois  Traction  Company  has  invested 
$7,000,000  in  its  bridge  and  terminals.  The 
total  of  these  five  items  is  $2-2,5oO,OoO,  bring- 
ing the  aggregate  of  appropriations  already 
authorized  up  to  $09,500,000.  Most  of  this 
money  invested,  but  some  of  the  work  is  now 
in  progress.  The  Manufacturers'  Railway 
proposes  inventing  at  least  $7,500,000  addi- 
tional. The  improvements  projected  by  the 
Terminal  Railroad  Association  during  the 
next  ten  vears  will  cost  at  least  $90.000,o00 
and  possibly  more  than  $100,000,000.  The 
develcpm;''t  in  prospect  indicates  an  invest- 
ment of  $07,500,000  to  $107,500,000.  This  is  in 
addition  to  the  authorized  appropriations, 
mostly  used  already,  approximating  $70.oo0.- 
000.  The  aggregate  investment  in  improve- 
ments completed.    $70,000,000,   and     projected. 


ranging  from  $97,500,000  to  $107,5OO,0o0,  will 
approximate  $167,.500,000  to  $177,500,000.  Most 
of  the  developtuent  has  been  in  the  North 
and  Northwest  St.  Louis,  although  the  im- 
provements of  the  Missouri  Pacific-Iron 
Mountain  System  and  the  Manufacturers' 
Railway  are  in  South  St.  Louis.  It  is  esti- 
mated that  the  cost  of  the  work  north  of 
Washington  Ave.  in  the  last  five  years  is 
about  $62,000,000.  The  expenditures  of  the 
railroads  at  St.  Louis  will  be  enormous  in  ten 
years.  With  the  total  of  $177,500,000  just 
mentioned  might  properly  be  included  the  ex- 
pense that  the  Chicago  &  Northwestern  will 
bear  in  enterin.g  St.  Louis.  This  railroad  recent- 
ly completed  a  survey  from  Peoria  to  St.  Louis. 
Accepting  the  total  of  $69,500,000  as  the  in- 
vestment in  the  last  five  years,  the  railroads 
have  expended  on  an  average  $13,900,000  a 
year  at  St.  Louis.  Takin.g  the  estimate  of 
$107,.5O0,000  a  year  for  the  next  decade.  The 
aggregate  of  $177,500,000,  which  is  not  con- 
sidered an  excessive  estimate,  indicates  an  av- 
erage of  nearly  $12,000,000  a  year  for  fifteen 
years  for  special  work  and  in  addition  to  or- 
dinary operations.  Railroad  officials  state 
that,  in  order  to  invest  $100,000,000  or  more 
at  St.  Louis  in  the  next  decade  it  is  necessary 
that  there  should  be  some  basis  of  under- 
standing among  the  municipality,  the  mercan- 
tile organizations  and  the  carriers.  St.  Louis 
has  an  extraordinary  opportuity,  they  insist, 
to  realize  marvelous  progress.  One  of  the 
plans  for  harmony  is  to  adjust  the  rate  prob- 
lems of  the  St.  Louis  district  quietly  through 
the  instrumentality  of  the  Business  Men's 
League  Traffic  Bureau.  The  arbitraries  against 
East  St.  Louis  will  be  eliminated,  the  St. 
Louis  passenger  traffic  arbitrary  will  be  re- 
moved and  the  differential  a.gainst  St.  Louis 
in  the  Illinois  coal  rate  will  be  modified  in  a 
satisfactory  manner. 

The  development  of  terminal  properties,  in- 
dividual and  union,  has  a  dual  significance. 
It  means  that  the  carriers  desire  to  establish 
a  mammoth  traffic  gateway  at  St.  Louis  and 
also  increase  and  perfect  the  facilities  for 
handling  local   and  suburban. 

Ware  &  Spencer  are  getting  along  nicely 
wuh  their  work  on  the  Santa  Fe  railroad  ne:ir 
Carrolton,  Mo. 

C.  E.  Adams  expects  to  be  through  with  his 
work  in  Arkansas  by  October  first  and  will 
have  25  teams  idle.  Charlie  is  wanting"  some 
more  work.  Address  him  at  the  Hotel  Main, 
Little   Rock,  Ark. 

St.  Louis  capital  probably  will  be  used  to 
some  extent  in  furnishing  additional  transpor- 
tation facilities  for  New  York  City.  The 
Public  Service  Commission  for  the  First  dis- 
trict of  New  York  State  advertises  for  bids 
on  the  construction  of  the  proposed  tri-bor- 
ough  subway  and  elevated  system  which  is  to 
augment  the  present  lines  nf  the  Interborough 
Rapid  Transit  Company.  The  new  line  com- 
plete is  estimated  to  cost  in  the  neighborhood 
of  $120,000,000, 

The  Smith-Scott  Company,  which  is  a  con- 
solidation of  John  Scott  &  Sons  and  Hannon 
&  Hickey,  two  St.  Louis  contracting  firms 
with  C.  D.  Smith  &  Co.  of  Memphis,  Tenn.. 
expects  to  bid  on  at  least  $10,000,000  of  this 
construction.  They  are  now  working  on  a 
section  of  the  Fourth  Avenue-Brooklyn  sub- 
way at  a  cost  of  $1,500,000  and  are  equipped 
to  bid  on  a  considerable  part  of  this  line. 

The  New  York  subways  now  in  operation 
built  inly  a  few  years  ago  are  already  se- 
riouslv  congested  by  the  heavy  traffic  and  the 
new  lines  will  parallel  the  Interborough  to  a 
considerable  extent.  Passengers  will  be  able 
to  ride  over  the  new  lines  the  entire  length 
of  Manhattan  Island  from  Pelham  Bay  Park 
at  the  northern  limits  of  the  Bronx,  and  over 
the  Fast  River  to  Brooklyn  out  to  Coney 
Island. 

The  Public  Service  Commission  is  advertis- 
ing for  bids  under  two  different  methods,  one 
involving  construction  alone,  to  be  paid  for 
by  the  municipality,  and  the  other  including 
in  one  contract  the  construction,  equipment 
and  operation  of  the  entire  tri-borough  sys- 
tem by  private  capital.  The  latter  method  is 
made  possible  bv  a  recent  change  in  the  rapid 
transit  law  of  New  York,  which  permits  the 
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construction  and  operation  of  rapid  lines  by 
private  capital  under  an  indeterminate  fran- 
chise. Since  the  opening  of  the  existing  sub- 
ways the  passengers  liave  been  increasing  at 
the  rate  of  120,000  per  day. 

Kaiser  &  Maloney  have  linished  their  work 
in  the  city  and  moved  their  outfit  to  the  Cot- 
ton Belt  R.  R.  to  Stuttgart,  Ark. 

B.  E.  Riley,  who  is  representing  John  Scott 
&  Sons,  has  1.50,000  yards  of  station  work  to 
let  on  the  Cotton  Belt  R.  R.  near  England, 
.\rk.  The  fills  run  from  2  to  -j  ft.  Prices 
14  to  1.5  cts. 

E.  .\.  Rankin  &  Sons  are  going  to  finish 
their  work  near  Munccy,  Ind.,  and  then  sell 
their  outfit  and  go  to  farming. 

J.  W.  Skinner  left  here  for  Little  Rock, 
.Ark.,  to  start  on  his  Iron  Mountain  R.  R. 
bridge  work. 

Jack  Hickey  of  Hickey  Bros,  spent  several 
days  in  town,  Hickey  reports  a  shortage  of 
labor  on  their  Indiana  work  in  the  past  week. 

I.  G.  Printy  writes  us  from  .\rena.  N.  D., 
that  he  is  about  through  at  tliat  point  and  is 
in  the  market  for  some  more  grading. 

I.  G.  Grommett  of  Alton,  III,  and  John 
Scott  &  Sons  of  St.  Louis  have  20  miles  of 
grading  on  the  electric  line  between  .\lton 
and  Jerseyville  to  sublet. 

Labor  continues  to  still  be  a  scarce  article 
in  this  part  of  the  country.  With  the  govern- 
ment river  improvement  work  opening  up  in 
the  south  and  the  cotton  season  beginning 
there  will  be  no  trouble  for  all  the  idle  labor- 
ers in  the  country  to  get  employment  by  com- 
ing this  way. 

Chas.  Truitt,  president  of  the  Federal  Com- 
missary and  Supply  Co.,  returned  to  St.  Louis 
after  a  two  weeks'  fishing  trip  in  Minnesota. 
Charley  reports  catching  only  little  ones.  Big 
ones  not  biting  or  probably  were  muzzled. 

Mr.  Petersen  of  Petersen  &  Fell  Boarding 
&  Commissary  Co.  spent  several  days  in  town. 
Hard  work  seems   to  agree  with   him. 

W.  R.  Rowland,  manager  of  the  Petersen 
&  Fell  Boarding  &  Commissary  Co.,  has  been 
visiting  their  various  camps  along  the  Iron 
Mountain  R.  R.  in  Missouri,  .\rkansas  and 
Louisiana  and  found  them  in  fine  condition. 

The  Universal  Const.  Co.,  which  is  com- 
posed of  the  Hickey  Bros.,  Hannan  &  Hickey, 
and  John  Scott  &  Sons,  have  started  work 
on  their  mammoth  sewer  contract  in  the  city. 
J.  J.  Maloney  is  now  with  Hannon  &  Hickey 
near  Mt.  Carmel,  111. 

Montana. 

Grading  work  on  the  projected  line  of  the 
Gallatin  Valley  Electric  R.  R.  has  been  fin- 
ished and  track  laying  is  now  in  progress. 
The  projected  length  of  this  line  is  27  miles 
and  it  is  to  extend  from  Bozeman  Springs, 
Mont.,  to  Three  Forks  on  the  Chicago,  Mil- 
waukee &  Puget  Sound  R.  R.  N.  C.  Van 
Natta,   Bozeman.   Mont.,   is   Chief  Engineer. 

New  Jersey. 

The  Millville,  Tuckahoe  &  Ocean  City  Elec- 
tric Transportation  Co..  of  Millville.  N.  J., 
has  been  incorporated  with  a  capital  stock  of 
Slno.OOO  and  proposes  to  construct  an  electric 
passenger  and  freight  line  between  Millville 
and  Ocean  Citv.  The  incorporators  are  E. 
W.  Rush,  Hartwell  Shepherd,  Thomas  Frome, 
George  Haines,  Tillman  Rush  and  E.  C. 
Wainwright. 

The  Alorris  County  Traction  Co.,  Morns- 
town.  N.  J.,  is  asking  a  franchise  at  Sum- 
mit, N.  J.,  to  enable  it  to  extend  its  trolley 
line  from  Maple  St.  through  the  city  hmits 
to  the  city  line  at  Chatham. 

The  Central  R.  R.  of  New  Jersey,  accord- 
ing to  reports,  contemplates  building  a  new 
lire  from  Tamaqua  to  Slatington.  where  it 
will  connect  with  the  main  line.  Such  an  im- 
provement would  give  the  Central  a  direct 
connection  with  the  Reading  at  Tamaqua.  Pa., 
without  touching  any  leased  lines,  which  is  not 
now  the  case. 

New  York. 

The  Town  Board  of  Southport  has  granted 
the  Elmira  Water,  Light  &  R.  R.  Co.,  of 
Elniira,  N.  Y.,  a  franchise  to  build  a  trolley 
line    on    Pennsylvania    Ave.    from    the    limits 


of  Elmira  to  Catoii  .'\ve.  at  Southport  Cor- 
ners. 

Frederick  W.  Whitridge,  204  E.  128th  St., 
New  York  City,  receiver  of  the  Union  Ry. 
Co.,  has  been  granted  permission  to  make 
an  extension  to  cost  about  $0.5,000.  The  ex- 
tension will  begin  and  connect  with  the  tracks 
of  the  company  in  Westchester  .Ave.,  New 
York  City,  at  East   167th   St. 

The  Walsh  Construction  Co.,  Davenport, 
la.",  has  been  awarded  the  contract  for  elim- 
inating curves  an<l  grades  on  9  miles  of  the 
Boston  &  .\lbany  R.  R.,  near  Greenbush.  The 
work  will  require  a  number  of  cuts  through 
rock  hills. 

Surveys  have  been  completed  for  the  first 
•5  miles  of  a  new  electric  railway  which  is 
to  extend  from  Geneva  to  Port  Gibson.  No 
definite  plans,  however,  have  been  made  for 
the  construction  of  the  proposed  road.  C. 
D.    Beebe,   Syracuse,   N.   Y.,   is  interested. 

The  New  York  &  North  Shore  Construc- 
tion Co.,  Long  Island  City,  N.  Y.,  has  applied 
for  a  permit  to  construct  a  double  track  sur- 
face railroad  on  Bayside  Boulevard,  from 
.Ashburton  .Ave.  to  Tenth  St.,  and  on  Tenth 
St.,  from  the  Bayside  Boulevard  to  Broadway 
in  the  Third  Ward,  Long  lslan<l  City. 

North  Carolina. 

Yancey  County,  North  Carolina,  will  vote 
Sept.  24  on  taking  $100,000  of  stock  in  the 
Black  Mountain  Ry.  Co.,  which  is  proposed  to 
be  built  from  a  point  near  Boonford,  Mitchell 
County,  on  the  C.  C.  &  O.  Ry.  through  Burns- 
ville,  the  county  seat,  to  a  point  near  the  Cane 
River  postoffice.  The  conditions  call  for  the 
beginning  near  Boonford,  crossing  the  North 
Toe  river,  running  thence  to  the  valley  of  the 
South  Toe,  thence  down  South  Toe  river  to 
the  mouth  of  Crabtree  creek ;  thence  from 
Crabtree  creek  to  Burnsville ;  thence  west 
down  the  valley  of  the  Pine  swamp  to  Cane 
rive.r,  and  thence  to  Cane  River  postoffice.  The 
line  will  be  about  1.5  miles  in  length  and  is  to 
be  completed  within  a  year  from  the  time  the 
bonds  are  issued.  Further  conditions  require 
the  issue  of  $30,000  in  bonds  when  the  line  is 
completed  and  in  operation  from  Boonville  to 
Micaville,  $20,000  from  the  link  from  Mica- 
ville  to  Burnsville  is  operating  and  the  remain- 
ing $50,n00  when  the  road  reaches  Cane  river. 
The  average  ffrade  is  to  be  1  per  cent,  in  two 
places  a  grade  of  3  per  cent  is  permissible. 

Transylvania  County  has  voted  to  subscribe 
$100,000  to  the  capital  stock  of  the  Greenville 
&  Knoxville  R.  R.  Co.,  which  is  to  build  a  line 
from  Greenville  to  Brevard.  It  is  proposed  to 
extend  this  road  through  the  Pink  beds  into 
Haywood  County  and  down  the  Pigeon  river, 
via  Canton  to  Knoxville.  W.  H.  Patterson  of 
.Atlanta,  Ga.,  is  President. 

Surveys  have  been  made  and  the  construc- 
tion capital  has  been  secured  in  part  for  the 
proposed  13-mile  line  of  the  Elizabeth  Citv  & 
.Abbeville  R.  R.,  from  Elizabeth  City,  N.'  C, 
via  Weeksville,  to  the  .Albermarle  Sound.  Con- 
struction contracts  will  be  let  about  Jan.  1. 
Patrick  Mathew,  Edenton,  N.  C,  is  Chief  En- 
gineer, and  C.  E.  Kromer,  Elizabeth  City, 
N.  C,  is  President. 

Since  the  burning  of  the  Carolina  &  North- 
western Ry.  shops  in  July,  the  towns  of  Ches- 
ter, Gastonia,  Hickory  and  Lincolnton  have 
been  contesting  to  secure  the  location  of  the 
relniilt  shops.  Engineers  are  at  present  de- 
ciding the  cost  of  developing  the  different  sites 
and  it  is  believed  that  Gastonia  and  Lincolnton 
stand  the  best  chance  for  the  improvement.  S. 
D.  Scarborough.  Chester,  S.  C,  is  at  the  head 
of  the  department. 

It  has  been  announced  in  Wadesboro,  N.  C, 
that  the  Winston-Salem  Southbound  R.  R.  wjll 
be  completed  and  the  first  train  operated  over 
it  by  Sept.  23.  Two  bridges,  one  c.,er  the 
Yadkin  at  Whitney  and  the  other  o\er  Rocky 
River  iiortli  of  .Ansonville,  are  in  course  of 
construction,  and  this  work  will  cause  the 
greatest  delay  in  the  completion  of  the  entire 
road.  The  contractors  between  Wadesboro 
and  Rocky  River  will  be  ready  when  the 
bridges  are  finished.  The  new  line  will  run 
under  the  track  of  the  Seal)oard  .Air  Line  Ry. 
east  of  the  Seaboard  passenger  station,  and 
will  connect  with  the  tracks  of  the  .Atlantic 
Coast  Line. 


North  Dakota. 

The  Wahpeton-Breckenridge  Street  Ry.  of 
Wahpeton,  N.  D.,  which  has  been  under  con- 
struction since  May  1.5th,  has  been  placed  in 
operation.  It  is  reported  that  the  line  will 
be  extended  out  across  the  prairies  in  the 
spring  and  that  the  line  as  completed  is  but 
the  beginning  of  an  interurban  line  that  will 
eventually  connect  Great  Bend,  Hankinson, 
Lidgerwood,  Sisseton  and  Watertown. 

Ohio. 

F.  J.  Cellarius,  City  Engineer  of  Dayton, 
p.,  has  completed  tentative  plans  for  the  elim- 
ination of  grade  crossings  in  this  city,  and 
the  matter  of  bonds  for  the  work  niay  be 
voted  on  at  the  November  election.  The 
work  would  cost  about  $2,000,000,  of  which 
the  railroad  companies  would  have  to  pay  05 
per   cent. 

Oklahoma. 

Surveys  for  the  proposed  line  of  the  Buffalo 
&  Northern  Oklahoma  R.  R.  have  been  started 
under  the  direction  of  Chief  Engineer  Til-- 
leaux  of  Hutchinson,  Kan.  The  surveys  are 
being  made  for  an  extension  of  the  Frisco 
Railroad  westward  from  Avard,  (iO  miles,  to ' 
Buffalo,  through  Woodward.  Citizens  of  .Ash- 
land, Kan.,  are  asking  for  an  extension  of 
the  line   from  Buffalo. 

Oregon. 

The  Albany  Interurban  Ry.  Co.,  J.  M. 
Hawkins,  Manager,  .Albany,  Ore.,  has  secured 
a  -franchise  at  Brownsville,  Ore.  The  com- 
pany has  made  surveys  for  a  line  from  .Al- 
bany to  Brownsville,  Crawfordsville,  Hollev, 
Sweet  Home,  Waterloo,  Lebanon  and  back 
to  .Albany.  According  to  the  terms  of  the 
franchise  the  road  is  to  be  completed  and 
in  operation  within  two  years. 

August  Lovegren,  a  lumberman  of  Preston, 
Wash.,  has  been  having  surveys  made  from  a 
point  near  Gaston  on  the  Southern  Pacific 
through  Forest  Grove  to  the  Patton  Valley 
District,  where  he  will  establish  a  sawmill. 

Right  of  way  for  the  projected  railway  of 
the  Mount  Hood  Railway  &  Power  Co.,  which 
will  run  due  east  from  Portland  to  a  point 
near  Bull  Run,  has  practically  been  secured 
and  it  is  hoped  to  have  actual  construction 
well  advanced  early  next  year.  R.  C.  Gillis, 
Los  .Angeles,  Cal.,  was  recently  elected  Presi- 
dent of  the  company. 

Articles  of  incorporation  have  been  filed  at 
Portland,  Qre..  with  the  Countv  Clerk  bv  the 
Grants  Pass  &  Western  R.  R.  Co.,  which  is 
capitalized  at  $.500,000  and  has  principal  offices 
at  Portland.  The  object  of  the  new  company 
is  to  construct  and  operate  a  line  of  railroad 
and  telegraph  system  for  some  point  connect- 
ing with  the  Oregon  &  California  R.  R.  at  or 
near  Grants  Pass  or  some  practical  route  in  a 
general  southwesterly  direction  to  Crescent 
City.  Cal.  The  incorporators  are  J.  P.  O'Brien, 
Portland,  Ore.,  General  Manager  Oregon  R. 
R.  &  .Navigation  Co.,  C.  G.  Sutherland,  and 
James  G.  Wilson. 

Reports  from  Junction  Citv,  Ore.,  11  e  to  the 
effect  that  a  crew  of  Ifi  Southern  Pacific  sur- 
veyors have  located  at  that  place  and  are 
running  lines  through  the  Siuslaw  country 
and  down  to  Florence  from  that  city  and 
also  to  Corvallis  or  in  that  direction.  '  It  is 
believed  if  the  line  is  ever  built  to  the  coast 
from  the  vicinity  of  Junction  City  it  will 
h.T\e  a  very  easy  grade,  and  by  going  through 
what  IS  called  the  low  pass,  a  tunnel  through 
the  narrow  divide,  with  no  rock  to  cut 
through,  it  would  let  the  road  down  into  the 
Lake  Creek  Valley,  thence  to  the  coast  on  a 
water  grade.  This  route  would  be  through 
the  heaviest  timber  belt  in  Lane  Countv,  and 
nearly  in  miles  shorter  than  from  Eugene. 

It  has  been  announced  by  T.  H.  Croswell, 
Chief  Engineer,  of  the  Spokane,  Portland  & 
Seattle  Ry.  Co.,  Portland,  Ore.,  that  reports 
to  the  effect  that  the  company  had  decided  to 
construct  a  cutoff  at  Tongue  Point,  are  en- 
tirely without  foundation. 

Pennsylvania. 

The  New  Park  &  Fawn  Grove  R.  R.  Co. 
has  been  granted  a  charter  for  a  line  in  York 
county  to  extend  to  the  property  of  Edward 


46 


ENGINEERING-CONTRACTING 


\'ol.  XXXIV.     No.  10. 


James  near  the  Maryland  border,  a  distance 
of  0  miles.  The  company  plans  later  to  con- 
nect with  the  Maryland  &  Pennsylvania  R.  R. 
in  Maryland  at  a  point  south  of  Delta,  so  as 
to  have  an  entrance  into  Baltimore.  John  hi. 
Anderson,    New    Park,    Pa.,   is    President. 

The  awarding  of  contracts  for  the  buildmg 
of  the  Tower  City,  Reiner  City  &  Johnstown 
Short  Railway  has  been  delayed  for  the  pres- 
ent. The  building  of  the  line  wdl  be  taken 
up  later.  This  is  to  be  an  eastward  exten- 
sion   of    the    Schuylkill    &   Dauphm    Traction 

Swanson  Brothers,  Rockwood,  Pa.,  have 
taken  a  sub-contract  for  8  miles  of  work  on 
tlie  Western  ^laryland  R.  R.,  and  are  just 
moving  their  outfit  onto  the  job. 

Construction  work  in  the  vicinity  of  Meyers- 
dale  en  the  extension  of  the  Western   Mary- 
land   R.    R.   is   being   rushed.     The    Somerset 
Construction  Co.  is  now  building  a  large  con- 
crete culvert  in  the  Altniiller  hollow   iust  out- 
side the  citv  limits  of  Meyersdale.     This  cul- 
vert will  be  2.J0  ft.  long,  6  ft.  high  and  4  ft. 
wide.    Fortv-two  men  are  at  work  on  it,  and  it 
will    be    finished   by    the    end    of    this    month. 
There  is  to  be  a  big  fill  at  this  place  and  it  is 
expected  that  the  grading  sub  contractors  for 
this  section.  Head  &  Wright,  will  soon  have  a 
steam  sliovel  at  work  on  the  deep  cut  through 
the   High   Street  hill   in   order  to  get  the  dirt 
necessa'rv  for  the  big  fill.    Head  &  Wright  are 
making  'rapid    progress   on   tht   rock   cut   and 
liig  fill  one  mile  east  of  Meyersdale,  just  be- 
low  Glade   City.     The   steam   shovel   at   work 
on  this  cut  is  eating  rapidly  into  the  hill  and  a 
considerable  portion  of  the  neighboring  hollow 
in  which  a  big  concrete  culvert  has  been  con- 
structed   is    already    filled   up   with    rock    and 
earth  from  the  big  cut.     About  two  weeks  ago 
five   dirt   cars  went   over  the  high  temporary 
trestle  from  which  the  dirt  is  dumped  for  the 
big  fill.    A  dinkey  engine  was  used  to  draw  the 
derailed    cars    to    the    top    of    the    hill    again. 
Head  &  Wright  are  working  two  shifts  on  the 
big    rock    cut.      Fisher    &    Corazzo    have    two 
steam  shovels  at  work  on  their  contract  east 
of  Garrett  and  have  considerable  grading  fin- 
ished.     Between   Garrett   and   Rockwood   and 
between  the  latter  place  and  Casselman.  little 
construction  work  has  yet  been   done,   but  in 
the  vicinity  of  Markleton,  Pinkerton  and  Har- 
ncdsville   the   work    is   being    pushed    rapidly. 
Both    portals    of    the    Pinkerton    tunnel    have 
been  set  and  subterranean  rock  drilling  is  now 
in  progress.     Good  progress  is  being  made  on 
the  tw-o  bridges  which  span  the  Youghiogheny 
River    at   Ohiopyle.      Work   upon    the    second 
bridge,  which  crosses  the  river  just  above  the 
falls,   was   started   the   latter   part   of   .August. 
A  cofferdam  was  erected  in  the  river  but  it  is 
necessary  to  keep  a  pump  working  all  the  time 
because  of  tlie  water  which  seeps  through  the 
holes   drilled    for  blasting.     It   will   be   neces- 
sary to  blow  out  a  big  rock  in  the  river  bed. 
McCourt  &  Herndon    have    received    another 
concrete  mixer.     It  will  be  put  on  the  lower 
bridge    job    at    once,    making   three    of    these 
in  all. 

Information  received  from  Dover,  Del.,  is 
to  the  effect  that  in  addition  to  the  number  of 
new  depots  to  be  built  by  the  Pennsylvania 
R.  R.  Co.  in  Delaware,  tlie  company  has  ar- 
ranged to  design  sidings  and  double  tracking 
through  Delaware,  particularly  at  Armstrong, 
Gree  Spring  and  Laurel,  to  cost  over  $200,000. 
It  is  reported  that  the  Carter  Construction 
Co.  which  has  the  contract  for  the  construc- 
tion of  the  Western  Maryland's  new  extension 
from  Cumberland,  Md.,  to  Connellsville,  Pa., 
has  given  assurances  that  the  line  can  be  com- 
pleted within  ]•")  months  and  the  officials  of  the 
railroad  believe  that  by  Nov.  1,  1911,  the  new 
line  will  be  turned  over  to  the  operating  de- 
Iiartment.  Of  the  87  miles  of  right  of  way 
necessary,  over  60  miles  have  already  been  se- 
cured, and  under  the  laws  of  Pennsylvania,  the 
state  in  which  the  unsecured  portion  lies,  it 
is  legal  for  the  company  to  file  a  bond  and 
condemn  the  property. 

Rhode  Island. 

The  City  Engineer  of  Providence,  R.  I.,  has 
completed"  plans  for  the  abolition  of  grade 
crossings  of  'the  New  York,  New  Haven  & 
Hartford  R.  R.,  at  Plainfield  St.,  at  Hartford 
Ave.,    Providence.      The    matter    of    securing 


the   necessary   legislation   will   be  taken   up   at 
the  January  'session  of  the  State  Legislature. 

Resident's  of  Eden  Park,  Providence,  R.  L, 
have  taken  up  the  matter  with  J.  S.  Murdock, 
Legal  Representative  of  the  Grand  Trunk  Ry., 
of  having  a  fourth  survey  made,  to  skirt  the 
eastern  shore  of  Blackamore  Pond  and  thence 
lead  to  the  west  of  Eden  Park,  going  through 
the  Tolman  estate.  It  was  pointed  out  that 
this  route  would  not  cross  so  much  inhabited 
jiropertv  as  .  any  of  the  three  surveys  fipst 
taken.  'The  present  survey,  as  published, 
crosses  Park  avenue  near  the  Narragansett 
Trotting  Park,  skirts  Blackamore  Pond,  goes 
through  the  Caleb  Mann  estate,  thence  through 
the  upper  section  of  Eden  Park  and  to  the 
Pawtuxet  River,  from  which  any  point  be- 
tween Edgewood  and  Cowesett  could  be  easily 
reached. 

Scuth  Dakota. 

It  is  stated  that  the  extension  work  on  the 
Belle  Fourclie  Valley  line  will  be  stopped 
when  steel  is  laid  on  the  present  grade  to 
await  the  action  of  Congress  upon  the  bill 
opening  the  remainder  of  the  Cheyenne  River 
lands.  If  the  bill  passes  the  House  (it  is  al- 
ready through  the  Senate),  the  line  will  be 
built'  down  the  Cherry  Creek  to  Leslie  and 
thence  to  a  junction  w-ith  the  Pierre  line  near 
Midland. 

Tennessee. 

The  Memphis  Union  Station  Company  under 
date  of  Sept.  2  issued  bids  to  be  opened  Sept. 
8th  in  the  office  of  the  Chief  Engineer,  Louis- 
ville, Ky.,  for  the  construction  of  the  follow- 
ing work  in  connection  with  the  new  $3,000,000 
union  station  being  erected  in  Jilemphis  :  Re- 
inforced concrete  baggage  room,  reinforced 
concrete  mail  and  express  sub-ways,  concrete 
retaining  wall  in  connection  with  underpass. 
The  work  will  embrace  in  the  neighborhood  of 
10.000  cu.  yds.  of  concrete  work  and  about 
18,000  cu.  yds.  of  earth  e.xcavation.  J.  Wer- 
ness,  9th  and  Broadway  streets,  Louisville, 
Ky.,'is  Chief  Engineer.  All  bids  are  requested 
to  be  in  by  noon  on  the  day  of  the  letting. 

The  Tennessee  Rapid  Transit  Ry.  Co..  has 
surveys  under  way  for  the  construction  of 
about  120  miles  of  line  from  Clarksville  to 
Lewisburg,  Tenn.,  through  Nashville.  Capital 
for  the  construction  has  not  yet  been  secured, 
neither  has  a  definite  time  been  decided  upon 
for  the  letting  of  the  contracts.  R.  T.  Wilson, 
Nashville,  Tenn.,-  is  President  of  the  company, 
and  J.  L.  Parkes,  Jr.,  is  interested. 

Texas. 

Frisby  &  Frisby,  Beeville,  Tex.,  promoters 
of  the  Nueces  River  Valley  R.  R.  have  started 
surveys  from  Beeville  west  and  it  is  stated 
that  actual  construction  will  begin  within  GO 
days.  By  the  terms  of  the  bonus  raised  at 
Beeville  the  construction  must  begin  within 
that  period  or  it  is  forfeited.  Three  corps  of 
engineers  will  likely  be  put  to  work  at  differ- 
ent sections   of  the  route. 

The   State  Railroad  Commission  has  issued 

a   ruling   requiring  the   International  &   Great 

Northern   and   Trinity   &   Brazos   Valley   rail- 

'  roads  to  build   a   connecting  track  at   Newby, 

near  Jewett.   Leon    County. 

Efforts  are  being  made  at  Corpus  Christi 
to  have  the  Corpus  Christi  Street  &  Inter- 
urban  Ry.  Co.  extend  its  street  railway  line 
to  the  Epworth  encampment  grounds  and  to 
the  Alta  Vista  Hotel,  several  miles  south  of 
the  city. 

Surveys  have  been  made  and  the  capital 
has  been  secured  for  the  construction  of  the 
projected  line  of  the  Trinity  Valley  Traction 
Co.  The  route  is  from  Dollars  to  Palestine, 
Tex.,  via  Waxahachie  and  Corsicana.  Con- 
struction contracts  are  to  be  let  in  about  90 
days.  Shipman  &  Denny,  304  Scollard  Bldg., 
Dallas,  Tex.,  are  the  engineers;  T.  V.  Watkins, 
;W4  Scollard  Bldg.,  Dallas,  is   President. 

The  Missouri,  Kansas  &  Texas  Ry.  has 
been  looking  over  the  route  for  a  railroad 
fr(.ni  Waco,  Tex.,  east  through  Mart,  Mexia 
anil   Fairfield. 

The  matter  of  constructing  a  railroad  from 
Austin,  Tex.,  to  Fredericksburg,  Tex.,  80 
miles,  is  under  consideration  but  has  been  held 
up  for  the  present  owing  to  the  conditions  of 
the  bond  and  money .  market.  Preliminary 
surveys  for  this  line  have  been  made,  as  was 


noted   in  our   issue   of   Aug.    10.     W.   S.    Mc- 
Gregor,  Temple,   Tex.,   is   interested. 

The  Atchison,  Topeka  &  Santa  Fe  R.  R. 
is  seeking  an  entrance  to  Waco,  and  it  is  said 
that  the  tracks, of  either  the  Missouri,  Kan- 
sas &  Texas  or  the  Cotton  Belt  will  be  used. 
In  this  connectibn  it  is  likewise  stated  that 
the  Santa  Fe  will  construct  its  own  line  into 
Waco  at  an  early  day. 

Ofiicials  of  the  International  &  Great  North- 
ern R.  R.  have  been  making  an  investigation 
of  the  Valley  of  the  Nueces  River  as  to  the 
traffic  possibilities,  with  a  view  of  construct- 
ing a  branch  line  from  Cotulla  to  Corpus 
Christi,  a  distance  of  about  12.5  miles.  It  is. 
believed  that  the  plans  for  constructing  the 
proposed  line  are  as  yet  only  tentative,  and 
that  no  definite  action  will  be  taken  until  after 
the  road  passes  from  its  receivership  and  is 
reorganized  on  a  sound  basis. 

The  St.  Louis  &  San  Francisco  R.  R.  has 
contracted  for  trackage  rights  from  Paris, 
Texas,  to  Dallas,  98  miles,  over  the  Gulf, 
Colorado  &  Santa  Fe;  and  from  Dallas  to 
Fort  Worth,  34  miles,  over  the  Rock  Island 
lines,  and  is  running  its  own  trains  through 
to   Dallas   and   Fort   Worth. 

^Meetings  have  been  held  at  Belton  to  de- 
vise ways  and  means  of  carrying  out  the  con- 
tract made  by  the  Commercial  Club  with 
Judee  L.  E.  Walker  to  build  the  Quanah,, 
"Seymour,  Dublin  &  Rockport  R.  R.  bv  way 
of  Belton,  provided  $50,000  in  stock  and  $40,- 
000  in  bonds  of  the  company  could  be  placed 
with  the  citizens  of  this  place  and  the  right 
of  w-ay  and  depot  grounds  in  Bell  County 
furnished  free  of  cost  to  the  company.  By 
the  terms  of  the  contract  Belton  is  to  be  a 
division  point. 

The  city  of  Greenville,  Te.x.,  has  granted  a 
street  lailway  franchise  to  S.  A.  Price  and 
associates  of  Dayton,  O.  It  is  expected  that 
construction  work  will  be  started  soon  and 
that  about  $200,000  will  be  expended.  The 
directors  of  the  company  will  be  :  S.  A.  Price, 
W.  F.  Briedenbach,  Albert  Emanuel,  L.  .■\. 
Clark  and  H.  L.  Warren.  The  officers  will  be 
Albert  Emanuel,  President;  L.  .A.  Clark.  Vice- 
President,  and  W.  F.  Briedenbach,  Secretary- 
Treasurer. 

William  Carlisle,  Atchison,  Kan.,  has  pur- 
chased the  Beaumont  &  Great  Northern  R.  R. 
from  the  West  Lumber  Co.  of  Houston,  Tex. 
The  road  was  formerly  the  property  of  the 
Carlisle-Pennell  Lumber  Co.  of  which  ]Mr. 
Carlisle  is  a  member,  and  was  sold  with  their 
Texas  mills  and  timber  lands  last  December. 
The  road  is  about  34  miles  long,  and  extends 
from  Livingston  to  Trinity,  Tex.  It  is  said 
to  be  Mr.  Carlisle's  intention  to  extend  the 
road  to  Beaumont  and  Waco.  The  physical 
valuation  of  the  road  is  not  far  from  $1,- 
000,000. 

Surveys  for  the  Texas  North  &  South  Ry. 
have  been  completed  to  Coleman,  making  a 
complete  survey  from  Boerne,  in  Kendall 
County,  via  Fredericksbur,g,  Mason,  Brady  to- 
that  place.  It  is  stated  that  the  surveyors 
will  proceed  up  the  proposed  road  to  Sey- 
mour,  in   Baylor   County,   at   once. 

John  Scott,  St.  Louis,  Mo.,  has  the  con- 
tract for  extending  the  Cotton  Belt  to  Co- 
manche. The  Comanche  branch  will  leave  the 
main  line  at  a  point  about  four  miles  north 
of  Hamilton,  near  the  second  crossing  of  the 
Stephenville  dirt  road,  and  follow  the  river 
bottom  via  Gentry's  Mill,  running  north  of 
A.  A.  Shilg's  place  and  on  to  Comanche  via 
the  city  of  Gustine. 

Information  received  recently  from  Weath- 
erford.  Texas,  to  the  efl'ect  that  grading  on 
the  Chicago.  Weatherford  &  Brazos  Valley 
R.  R.  is  progressing  rapidly,  there  being  about 
100  teams  on  the  job.  The  road  will  be 
ready  for  steel  within  90  days. 

Six  work  trains  are  now  located  on  the  line 
of  the  St.  Louis,  Brownsville  &  Mexico  R.  R. 
between  Bay  City  and  Refugio,  Texas,  and  it 
is  expected  that  reconstruction  work  between 
.\lgoa  and  Kingsville,  Texas,  wqll  be  complet- 
ed\y  NoiJember  15.  The  light  rails  are  now- 
being  replaced  with  85-lb.  steel  on  the  rnain 
line  and  the  old  ones  are  used  on  the  new  lines 
notably  the  Brownsville  Belt  line.  etc. 

It  is  reported  in  Roswell,  N.  M.,  that  A.  R. 
Morrison,  who  represents  the  Roswell,  Tucu- 
marri  &  Northern  R.   R.,  has  announced  that 
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he  has  obtained  necessary  luiuls  I'ur  the  sur- 
\  e y  and  jireliminary  work  on  the  road  and 
has  sold  $4,lHM.i.niMi  of  bonds  with  which  to 
start  construction. 

The  ordinance  committee  of  the  City  Coun- 
cil of  Beaumont  and  the  advisory  committee 
of  citizens  are  working  on  the  terms  of  a 
proposed  new  franchise  for  the  Beaumont 
Traction  Co. 

.\iniouncement  has  been  made  that  the 
Frisco  extension  from  Brady  to  Menard  and 
the  Santa  Fe  project  from  Lomcta  to  Eden 
will  be  finished  and  in  operaticm  in  time  to  take 
care  of  the  spring  shipments  of  cattle  from 
Menard,  McCuUoch,  San  Saba  and  other 
counties  in  that  section. 

We  are  advised  that  the  Rio  Grande  & 
Eagle  Pass  Ry.  will  not  at  the  present  time 
make  any  extension  to  its  line.  This  railway 
is  reported  to  be  considering  extending  its  line 
down  the  valley  of  the  Rio  Grande  from  La- 
redo to  Sam  Fordyce,  where  it  will  connect 
with  the  St.  Louis,  Brownsville  and  Mexico. 
The  distance  traversed  will  be  about  r2o  miles, 
and  the  territory  opened  up  is^among  the  most 
\aluable  for  irrigation  and  grazing  purposes 
in  the  state.  The  road  at  present  runs  from 
Laredo  to  Minerva,  a  distance  of  2il  luiles. 

Preliminary  surveys  and  estimates  of  the 
probable  cost  are  imder  way  for  the  construc- 
tion of  the  projected  line  of  the  Texas-Mexi- 
can Ry.  front  RoDstown  to  Aransas  Pass, 
Texas.  Officials  iucludin,g  Vice  President  A. 
C.  Hamilton  and  M.  ^L  Leyendcckcr,  General 
Superintendent,  at  Laredo,  Texas,  have  been 
making  arrangements  in  Aran.5as  Pass  for  an 
entrance  to  the  city. 

General  Manager  M.  J.  Healy,  Texico,  N. 
M.,  of  the  Texico,  Farwell  &  Gulf  Ry.  Co., 
is  reported  to  have  received  information  from 
tlie  East  to  the  effect  that  funds  are  now 
available  for  the  construction  of  the  first  50 
miles  of  the  projected  line.  It  is  believed  that 
contracts  for  this  work  will  be  let  at  once. 
\rrangements  ha\e  already  been  made  for  the 
construction  of  the  new  line  across  the  .Santa 
Fe  on  the  state  line. 

According  to  an  announcement  reported  to 
have  been  made  recently  by  .\.  T.  Perkins, 
\'ice-President  of  the  St.  Louis,  Brownsville 
&  Mexico  R.  R.,  the  company  has  decided  to 
construct  a  branch  line  from  Kingsville  to 
Alice,  a  station  on  the  San  Antonio  &  Aransas 
Pass  R.  R..  a  distance  of  22  miles,  in  order 
to  gain  immediate  communication  with  San  Aii^ 
tonio,  Texas.  The  line  in  question  will  ulti- . 
mately  form  a  part  of  the  main  line  to  that 
city  which  will  be  125  miles  long.  The  coun- 
try traversed  is  prairie  land  and  no  serious 
engineering  problems  will  be  encountered.  C. 
E.  Rogers,  Kingsville,  Texas,  is  General  Man- 
ager of  the  company. 

An  agreement,  subject  to  ratification,  terrns 
of  which  will  be  made  known  to  the  public 
later,  was  reached  at  the  conference  held  at 
Waco,  Texas.  Aug.  23.  between  a  committee 
of  the  citv's  business  Men's  Club  and  a  rep- 
resentative bodv  of  the  Santa  Fe  Ry.  officials 
including  F.  G.  Pettibone,  \'ice^President, 
and  J.  S.  Hershey,  General  Freight  Agent,  re- 
garding the  subject  of  the  railroad's  entrance 
to  the  city  bv  either  constructing  an  extension 
or  leasing  trackage  from  the  Missouri,  Kansas 
&  Texas  (Katy)  Ry.  or  Cotton  Belt  Ry. 

Utah. 

The  Commissioners  of  Utah  County  at 
Provo  have  granted  a  franchise  for  an  inter- 
urban  electric  railwav  over  the  public  high- 
wavs  in  Utah  County  to  the  iollowing:  .\. 
J.  Evans,  S.  L.  Chipman,  W.  L.  Hayes,  J.  B. 
Keeler,  D  R  Beebe,  W.  H.  Brereton,  Arthur 
N.  Taylor,  J.  D.  Dixon,  H.  T.  Reynolds,  John 
Jones,  James  AIcBeth  and  George  C.  Whit- 
more.  The  franchise  gives  the  right  of  way 
over  all  county  roads  over  four  rods  in  width, 
the  grantee  to  select  the  rout  of  the  cars. 
.According  to  the  franchise  preliminary  sur- 
veys must  begin  within  six  months  and  the 
route  must  be  selected  within  12  months.  At 
least  2-5  miles  of  the  road  must  be  built  with- 
in three  years.  The  promoters  are  affiliated 
with  Simon  Bamberger  of  Salt  Lake  City  and 
the  road  is  to  run  from  Salt  Lake  to  Payson 
and  probably  further  south.  So  far,  fran- 
chises have  been  granted  in  all  towns  north 
of   Provo   and  the  promoters   expect   to   start 


at  once  petitioning  for  riglits  of  way  in  the 
southern  end  of  Utah  county,  .\fterwards 
applications  will  be  made  to  Salt  Lake  City 
and  county.  It  is  said  that  the  promoters 
have  plenty  of  funds  to  finance  the  work  and 
that  they  will  begin  construction  as  soon  as 
all  the  franchises  have  been  secured. 

Scipio  &  Clauser  Construction  Co.,  25G  2.5th 
St.,  Ogden,  Utah,  have  taken  a  contract  for 
about  8  miles  of  new  railroad  throu.eh  Provo 
C;uiyon  and  will  start  work  about  Sept.  b"). 
They  will  use  about  -300  laborers.  .Scipio  & 
Clauser's  outfits  have  been  working  in  Den- 
ver,  Colo.,   and    in   Pasco,   Wash. 

.As  mentioned  in  our  last  issue  the  San 
Pedro,  Los  .Angeles  &  Salt  Lake  R.  R.  has 
awarded  the  contracts  for  the  construction  of 
the  proposed  high  line  to  eliminate  the  danger 
of  such  washouts  as  the  road  suffered  this 
spring.  The  Utah  Construction  Co.,  Ogden, 
Utah,  was  given  the  first  .32  miles  leading  west 
from  Caliente  to  Lieth,  while  the  remaining 
distance  from  Lieth  to  Guelph  was  awarded  to 
Shattuck  &  Edinger.  Los  Angeles,  Cal.  Con- 
struction work  will  be  started  at  once,  and  it 
is  hoped  to  have  the  new  roadbed  completed 
for  operation  with  85-lb.  rails  bv  the  1st  of 
March,  1911. 

'Virginia. 

.Advices  from  Cape  Charles,  Va.,  state  that 
siilrveys  for  the  proposed  railroad  on  the 
Eastern  Shore,  from  Queenstown  to  a  point 
on  the  Atlantic  coast,  have  nearly  been  com- 
pleted, the  only  thing  halting  the  work  at  this 
time  being  the  unharvested  crops  along  the 
right  of  way.  It  is  said  that  the  Virginia 
Legislature  will  be  asked  to  grant  a  charter 
to  extend  the  line  down  the  Peninsula  to  Cape 
Charles.     ' 

The  catawba  Coal  &  Iron  Co..  according  to 
advices  from  Fincastle,  Va.,  has  passed  into 
the  hands  of  northern  capitalists,  and  it  is 
thought  that  work  on  a  railroad  will  be 
started  next  month.  The  right  of  way  has 
already  been  secured,  and  the  survey  made 
from  the  old  Catawba  furnace  to  Cloverdale, 
on  the  Norfolk  &  W^estern.  C.  E.  Willis  is 
Manager. 

Work  which  had  been  suspended  will  be 
started  soon  on  the  northern  e.xtension  of  the 
Carolina.  Clinchfield  &  Ohio  R.  R..  from 
Dante,  Va.,  to  Elkhorn  City,  W.  Va.,  where 
a  connection  will  be  m.ade  with  the  Chesa- 
peake &  Ohio  Ry.  The  promoters  haye  also 
completed  plans  for  the  construction  of  an 
extension  from  its  southern  terminus  at  Spar- 
tansburg,  S.  C,  to  Charleston,  S.  C,  to  touch 
tidewater,  and  it  is  probable  that  work  will  be 
started  in  the  near  future.  M.  J.  Caples,  John- 
son. Tenn..  is  Vice-President  and  General 
Manager  of  the  company. 

Washington- 
The  Chicago,  Milwaukee  &  Pugct  Sound 
R.  R.  is  said  to  be  planning  to  start  work  this 
winter  on  its  line  to  tap  the  Yakima  Valley. 
Statement  reported  to  have  been  made  at 
the  Roadmaster's  office  in  Ellensburg,  Wash., 
is  to  the  effect  that  the  Chicago,  Milwaukee  & 
Puget  Sound  R.  R.  will  start  work  this  winter 
on  its  line  to  tap  the  "Vakima  Valley.  It  is 
planned  to  do  the  heavy  work  in  the  winter 
months  in  order  that  the  light  grading  niay  be 
pushed  rapidly  when  the  ground  thaws  in  the 
spring. 

West  Virginia. 
The  Buckhannon.  Western  S:  Glenville  Elec- 
tric Ry.  Co..  of  Buckhannon.  W.  Va..  has 
been  chartered  with  a  capital  stock  of  $.3,0C0, 
and  proposes  to  build  an  electric  line  from 
Sago,  Upshur  County,  by  the  nearest  route 
through  Upshur  through  Weston  in  Lewis 
County  and  on  to  Glennville  and  the  territory 
lying  between  these  points.  The  .  incorpora- 
tors of  the  companv  are  S.  C.  Rumi'eil,  L. 
H.  Morrison,  J.  G.  Hall,  G.  F.  Day  and  others 
of  Buckhannon,  and  J.  A.  Crislip,  of  Clarks- 
burg, W.  Va. 

Preliminary  work,  only,  has  been  done  for 
a  nroposed  trolley  line  through  Bach  Creek 
Valley.  Berkeley  'County.  W.  Va.  .As  iioted 
in  our  .Au.g.  24  issue  a  committee  of  citizens 
have  been  in  conference  with  the  Hagerstown 
Rv,  Co.,  of  Hagerstown.  Md..  _''n  .-■•  etT-rt 
to  have  the  company  build  the  line.  No  sur- 
vev  has  been   made   as  yet  but  prospects   are 


gwod  for  the  ultimate  construction  of  the  line. 
J.  B.  Qary,  Hedgesville,  W.  Va.,  is  inter- 
ested. 

Talbott  &  Bennett,  Fairmont,  W.  Va.,  have 
been  awarded  the  contract  for  constructing 
a  new  tunnel  at  Tunnelton  for  the  Baltimore 
&  Ohio  R.  R.  The  tunnel  will  be  4,100  ft. 
long  and  the  work  will  require  over  900,000 
cu.  yds.  of  excavation. 

The  Morgantown  &  Dunkard  \'alley  R.  R. 
Co..  Morgantown,  W.  Va.,  has  filed  a'  formal 
acceptance  of  its  franchise  for  extensions  on 
the  streets  of  Morgantown. 

Wisconsin. 

1  he  State  Railniad  t'uminission  has  issued 
a  certificate  of  necessity  allowing  the  con- 
struction by  the  Milwaukee  Western  Electric 
Road  of  a  line  from  Beaver  Dam  to  Fox 
Lake. 

The  State  Railroad  Commission  has  granted 
a  certificate  to  JMinneapolis,  St.  Paul  &  Sault 
Ste.  Marie  R.  R.  allowing  it  to  build  a  line 
of  road  in  Superior  from  its  present  terminal 
to  the  ore  dock.  The  competing  roads  in  Su- 
perior brought  strenuous  opposition  to  the 
company's  .application.  The  commission  also 
granted  a  certificate  to  the  road  for  the 
Pokagema  Bay  route,  an  extension  of  the 
present  line  to  the  site  of  the  oroposed  plant 
of  the   United  States   Steel   Corporation. 

The  Twin  City  &  Lake  Superior  Ry.  Co. 
(Arrow  Line)  has  secured  options  on  practical- 
ly all  of  the  right  of  way  which  it  will  re- 
quire in  reaching  the  city  limits  of  Superior, 
Wis,,  from  the  present  terminus  of  the  road 
at -Holyoke.  The  right  of  way  acquired  by  the 
Arrow  Line  leads  to  a  point  on  the  city  limits 
just  south  of  the  diagonal  road  which  it  is 
evidently  the  intention  to  follow  into  the  city 
if  proper  arrangements  can  be  made.  The 
Superior  terminus  of  the  Arrow  Line  will  be 
at  Logan  Ave.  and  21st  St.  if  the  present 
plans  of  the  road  materialize. 

Canada. 

.As  a  result  of  the  purchase  of  the  Bav  of 
Quinto  R.  R.  by  the  Canadian  Xorthern'  Rv. 
it  is  said  that  the  construction  of  the  Ottaw'a 
and  of  the  Toronto-Ottawa  line  will  be  com- 
menced at  an  early  date.  This  will  mean  that 
the  Canadian  Xorthern  line  between  Ottawa 
and  Toronto  will  be  completed  several  months 
earlier  than  was  anticipated,  and  will  be  in 
operation  not  later  than  the  fall  of  1911, 

It  is  reported  at  St,  John,  N.  B.,  that  the 
Canadian  Pacific  Ry,  has  secured  a  controlling 
interest  in  the  New  Brunswick  Cold  Storage 
Company's  plant,  at  the  head  of  the  harbor 
at  St.  John,  just  be.vond  the  IntercoIoniaLRv. 
terminals.  It  is  further  stated  that  the  Can- 
adian Pacific  has  secured  an  option  on  the 
properties  between  the  cold  storage  plant  and 
the  Intercolonial  Ry.,  and  proposes  to  build 
extensive  freight  terminals  there,  with  per- 
haps a  railway  station,  and  a  hotel  fronting 
on   Mill  and  Main  Sts. 

The  Canadian  Northern  Rv.  has  formally 
taken  over  the  Bancroft  &  Irondale  and  Cen- 
tral Ontario  Ry.  The  Irondale  5-  Bancroft 
road  is  ,50  miles  long,  and  extends  from  Kin- 
mount  Junction  to  Bancroft,  where  the  Cen- 
tral Ontario  line  runs  from  Picton  to  May- 
nooth.  a  distance  of  132  miles  .A  stretch  of 
.34  miles  more,  from  Maynooth  to  Whitney, 
is   now   under   construction. 

.A  meeting  will  be  held  in  the  near  future 
to  complete  the  financial  reorganization  of 
the  Brockville  &  Westport  Ry.  and  the  Mar- 
mara short  lines,  extending  from  the  C.  P. 
R.,  near  Ivanhoe,  to  the  iron  mines.  These 
two  roads  have  been  purchased  by  the  Cana- 
dian Northern. 

Bids  are  asked  by  the  Commissioners  of 
the  Transcontinental  Ry.,  P,  E,  Ryan,  Secre- 
tary, Ottawa,  until  noon.  Sept,  14.  for  ap- 
proximately 7,."i43  gross  tons  of  80-lb.  steel 
rails,  and  the  necessary  rail  fastenings,  deliv- 
ered f.  o,  b,  cars  at  Cochrane.  Ont.,  on  or 
before  Oct,  I,  1910,  Tenders  must  be  made 
on  the  forms  supplied  by  the  Commissioners, 
which  may  be  had  on  application  to  Gordon 
Grant     Chief    Engineer,    Ottawa,    Ont. 

.Advices  from  Vancouver.  B,  C.  state  that 
another  contract  for  the  extension  of  the 
Kettle  Valley  Ry,  line  from  Rock  Creek  to 
Bull    Creek   on   the   west   fork  of  the  Kettle 
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River,  a  distance  of  35  miles,  has  been  award- 
ed to  L.  M.  Rice  &  Co.,  of  Vancouver  and 
Seattle,  Wash.  Grading  has  already  been 
completed  from  Alidway  west  for  10  miles  and 
construction  work  will  he  started  within  three 
weeks.  The  building  of  a  2.5-mile  section  of 
the  same  road  from  Merritt  south  through  the 
Nicola  Valley  is  now  in  progress.  The  com- 
pany has  authority  to  extend  its  line  from  a 
point  south  of  Merritt  across  the  Hope  Moun- 
tains to  Ruby  Creek,  below  Hope.  At  Ruby 
Creek,  after  bridging  the  Fraser  River,  con- 
nection will  be  established  with  the  Canadian 
Pacific  Ry.,  whose  tracks  it  already  connects 
with  the  Midway  and  Merritt.  The  distance 
from  Midway  to  Ruby  Creek  is  about  2T1 
miles.  By  means  of  its  connections  the  Kettle 
Valley  route  will  afford  as  direct  a  line  be- 
tween the  coast  and  the  Kootenavs  as  the  V. 
V.  &  E.  Ry. 

Mexico. 

The  Mexico  Tramways  Co.,  V.  L.   Havens, 
Engineer,  Apartado  124  Bis,  City  of  Mexico, 


has  been  granted  a  concession  to  construct 
an  electric  railway  between  the  village  of 
Santa  Fe,  a  suburb  of  the  City  of  Mexico,  and 
Toluca  in  the  state  of  Mexico.  The  line  will 
be  62  kilometers  in  length  and  the  company 
must  begin  its  reconnoissance  within  six 
months  and  must  complete  five  kilometers  of 
track  within  two  years  from  the  time  the  first 
work  is  begun.  The  52  kilometers  of  track 
must   be  completed   in   ten  years. 

Arrangements  are  stated  to  have  been  com- 
pleted and  the  official  announcement  will  be 
made  soon  of  the  sale  to  the  National  Rail- 
ways of  Mexico  of  the  Pan-American  R.  R. 
and  the  Vera  Cruz  &  Isthmus  R.  R.  The 
Pan-American  has  been  controlled  by  Paul 
Morton,  president  of  the  Equitable  Life  As- 
surance Society ;  David  E.  Thompson,  former 
United  States  Ambassador  to  Mexico,  and 
their  associates.  The  Vera  Cruz  has  long 
been  operated  by  the  Mexican  Government. 
The  first  is  capitalized  at  $10,000,000,  all  is- 
sued, and  bonded  for  $8,400,000.     The  second 


is  capitalized  at  $1,000,000,  and  the  bonds  are 
guaranteed    by   the   Mexican   Government. 

The  Mexican-Pacific  Co.,  of  which  Moritz 
Thomsen,  Seattle,  Wash.,  is  President,  is  now 
engaged  in  the  construction  of  a  railroad  from 
Acapulco  on  the  seacoast  to  its  plantation. 
The  company  has  between  600  and  800  natives 
at  work  on  the  railroad  now  and  has  the  rails, 
ties  and  considerable  equipment  already  on 
the-  ground.  The  Mexican  government  has 
given  1,000  feet  of  waterfront  on  the  Acapulco 
harbor  to  the  company  as  a  site  for  wharves 
and  warehouses. 

Cuba. 

The  Cuba  R.  R.  Co.  has  completed  the  con- 
struction of  278  kilometers  of  track  between 
San  Luis  and  Marti  via  Bavamo  and  froin 
Bayamo  to  Manzanillo.  The  line  from  Marti 
via  Guamo,  Bayamo,  Negintas  Yara  and 
Manzanillo  is  now  in  operation.  This  latter 
fine  is  180  kilometers  long.  Geo.  B.  Allan, 
Bayamo,  Cuba,  is  Superintendent  of  Con- 
struction. 


DRAINAGE,  IRRIGATION,  LEVEES  AND  CANALS 


Arizona. 

Preliminary  surveys  have  been  completed 
and  estimates  made  for  the  dam  and  power 
buildings  for  the  Sabino  Canyon  reservoir 
project  of  the  Western  Electric  Co.  William 
B.  Alexander,  Tucson,  Ariz.,  is  Consulting 
Engineer. 

City  of  Tucson,  Ariz.,  has  granted  John 
Mets  right  of  way  through  city  land  for  an 
8-ft.  canal  to  the  Treat  tract  near  the  city 
farm. 

California. 

The  Sacramento  Valley  Irrigation  Co.,  Wil- 
lows, Cal.,  has  for  the  present  held  up  the 
matter  of  constructing  laterals  and  drains  for 
the  Delavan  and  Maxwell  units.  Contracts 
for  the  Delavan  unit  work  were  to  have  been 
let  in  August.  This  work  involves  about  1,- 
200,000  cu.  yds.  of  excavation.  E.  P.  Mills  is 
Assistant  Engineer. 

Colorado. 

Mac.\rthur  Brothers  Company  has  been 
awarded  contract  by  the  Rio  Grande  Reser- 
voir &  Ditch  Company  for  the  construction 
of  a  storage  reservoir  at  Santa  Maria  Lake, 
twenty  miles  from  Creede.  Colo.  The  work 
will  consist  of  a  large  earth  dam,  about  00  ft. 
high ; '  a  40-in.  diameter  continuous  wood 
stave  pipe,  8,000  ft.  long :  an  outlet  tunnel, 
about  (iOO  ft.  long ;  an  outlet  canal  3,000  ft. 
long ;  spillway ;  diversion  dam,  and  a  large 
amount  of  ditch  work.  Amount  of  contract 
,$200,000.  Work  will  be  started  immediately 
and  will  be  completed  by  next  summer.  Mac- 
.-\rthur  Brothers  Company  have  just  com- 
pleted a  large  dam  for  the  Eastern  Colorado 
Power  Company,  near  Boulder,  Colo.,  and  will 
be  able  to  shift  much  of  their  plant  onto  this 
work. 

Illinois. 

The  Crane  Creek  Drainage  &  Levee  Dis- 
trict of  Schuyler  County,  111.,  has  awarded 
the  contract  to  the  Arb'uckle-Ryan  Co.,  To- 
ledo, O.,  at  $18,000  for  furnishing  and  install- 
ing tandem  compound  4-valve,  280  H.  P.  en- 
gine, one  3f)-in.  centrifugal  pump,  two  72x18 
boilers  and  all  necessary  auxiliaries  including 
fore  bay  discharge  and  foundation  work. 
The  contract  for  the  pumping  station  build- 
ing was  l_et  to  Wessel  &  Sons,  Beardstown, 
111.,  at  $2,700.  Bids  for  the  above  were  opened 
Aug.  26  at  Rushvillc,  111. 

On  Aug.  29,  1910.  bids  were  received  as  fol- 
lows at  the  office  of  Wm.  Blester,  Belvidere. 
111.,  attorney  for  the  Hunter  Drainage  Dis- 
trict No.  1  of  Boone  County,  111.,  for  furnish- 
ing and  laying  of  28,202  ft.  of  farm  drain  tile 
ranging  from  4  to  2u  ins.  in  diaiueter :  maxi- 
mum cut  6  ft.  and  minimum  cut  3  ft. ;  character 
of  soil,  a  mixture  nf  peat  and  bine  clay.     Jas. 


A.  Reeves,  agent  for  National  Drain  Tile  Co., 
Streator,  111.,  $4,876.59;  Belvidere  Cement 
Products  Co.,  Belvidere,  III.,  $4,675;  Haeger 
Estate,  Elgin,  111.,  $4,490;  Clarence  W.  Pe- 
trie,  Sycamore,  III.,  $4,761.45 ;  Munson  Bros., 
Capron,  111.,  $4,300  (awarded  contract).  Ar- 
thur L.  Webster,  Wheaton,  111.,  is  the  Engi- 
neer. 

McMlister  &  Peterson,  who  were  awarded 
the  contract  for  dredging  6,000  ft.  of  open 
ditch  for  Wheaton,  111.,  have  contracted  with 
the  city  of  Wheaton  and  property  owners  for 
the  extension  of  this  ditch  for  3  miles  farther. 

Kansas. 

Land  owners  in  Allen  County  are  consid- 
ering building  a  levee  to  protect  their  land 
from  overflows  of  the  Neosho  River.  W.  C. 
Hoad,  State  Engineer,  Lawrence,  Kan.,  was 
recently  over  the  ground  looking  into  the  mat- 
ter. 

The  City  Commissioners  of  Topeka  and  the 
County  Commissioners  will  soon  reach  a  defi- 
nite decision  regarding  the  construction  of 
that  portion  of  the  south  side  dike  from  Kan- 
sas Ave.,  Topeka,  to  the  Rock  Island  R.  R. 
bridge  approach.  At  present  an  earth  dike  is 
favored,  the  estimated  cost  of  this,  exclusive 
of  right  of  way  cost,  being  $20,791,  as  against 
$51,000  for  a  concrete  wall.  The  earth  dike 
contemplates  some  loose  rock  embankment, 
about  .3,700  cu.  yds.,  the  earth  being  surfaced 
next  to  the  river  with  the  rock.  The  earth 
dike  would  have  a  base  of  100  ft.  in  width 
while  the  top  would  be  20  ft.,  the  height  vary- 
ing according  to  the  grade  line.  The  esti- 
mates for  the  concrete  dike  call  for  a  14  to  17 
ft.  cantilever  and  a  12  ft.  gravity  wall.  V.  R. 
Parkhtirst,  Topeka,   Kan.,  is  County  Engineer. 

Mississippi. 

4'Bids  will  be  received  by  G.  W.  Holmes, 
President  Drainage  District,  Greenwood,  Miss., 
until  Sept.  30  for  20  miles  of  ditches  in  that 
district  including  about  400,000  cu.  yds.  of  ex- 
cavating. 

Nebraska. 

The  State  Board  of  Irrigation  has  extended 
the  time  two  years  at  the  end  of  which  the 
Tri-State  Canal  Co.  of  Stottsliluff  and  Morrill 
counties  must  complete  nine  miles  of  ditch  on 
the  eastern  end  of  the  present  canal.  The 
company  expended  $95,000  last  year  on  the 
work. 

Ohio. 

Contracts  for  ditch  work  have  been  let  as 
follows  by  Ed.  S.  Ault,  County  Surveyor, 
Marion,  O. :  Team  work  on  the  Little  .Sci'oto 
River  improvement  from  Hillman  Ford  north 
to  the  county  line,  August  Kohbarger,  at  $2,- 
153;  trench  work  for  the  Northrup  ditch  in 
Prospect  Township,  Harrv  Kohbarger  •  tile 
Richwood  Clay  Mfg.  Co.,  at  $1,856. 


Items  marked   thus  4.  indicate  work  now  open   for  bid.. 


Memphis,  Tenn.,  and  Vicinity. 

I.REGUL.^R    CORRESPONDENCE.) 

Thomas  A.  Gavin  has  been  awarded  a  con- 
tract by  the  city  for  .30,000  lineal  feet  of  sewer 
work.  The  work  is  now  well  under  way  and 
promises  to  be  finished  by  January  1st. 

Jake  Baxter  is  making  good  progress  on  his 
1.  C.  R.  R.  work  near  Greenville.  Miss.  Jake 
is  wearing  his  usually  happy  smile  these  days 
when  the  weather  is  good  and  the  digging  fine. 
Jake  thinks  he  will  have  all  his  I.  C.  work  fin- 
ished on  or  perhaps  before  contract  time. 

Maj.  M.  L.  Walker  has  returned  to  the  city 
after  a  two  weeks'  vacation  and  is  preparing 
to  turn  over  the  papers  in  his  office  to  Capt. 
Clarke  S.  Smith,  who  is  expected  in  Memphis 
on  the  15th  of  September  to  assume  charge  of 
the  United  States  engineers'  office.  Maj. 
Walker  has  been  transferred  to  Ft.  Leaven- 
worth, Kan.,  at  which  station  he  has  been  made 
commander. 

Fay  Carey,  of  this  city,  has  an  outfit  of 
thirtv  teams  idle  at  Durant,  Okla.,  and  is  ready 
■to  take  a  contract  from  some  one  with  real 
work  to  ofifer. 

Tim  Shea,  one  of  the  old-time  foremen,  is 
in  Memphis  on  the  lookout  for  a  good  job. 
Tim  has  lately  been  with  Sam  Bush,  but  Sam 
is  on  railroad  work,  while  Tim  seems  to  like 
the  old  levees  better,  so  concluded  to  come 
back  to  the  mighl\-  Mississippi's  banks. 

A.  D.  Montgomery  was  in  town  last  week 
from  his  contract  near  Clay,  Texas.  They 
still  need  rain  in  the  Prairie'  State  and  until 
they  get  it  things  will  not  move  on  as  fast  as 
they  might. 

A.  C.  Deever  has  finished  a  large  contract  of 
levee  work  on  Brazo's  River  in  Texas,  and  is 
ready  for  some  more  work. 

C.  D.  Smith  &  Co.,  of  this  city,  state  that 
they  did  not  sign  up  the  contract  for  excavat- 
ing the  LTnion  Station  proposition  in  Kansas 
City.  The  contractors  and  the  terminal  com- 
pany could  not  come  to  an  agreement  on  all 
the  points  embraced  in  the  contract  and  the 
Union  Station  Co.  has  decided  to  do  the  work 
with  their  own  forces,  which  they  will  either 
lease  or  rent..  The  contract  involves  about 
700,000  cu.  yds.  of  excavation  and  was  consid- 
ered an  exceptionally  good  one  by  all  the  con- 
tractors who  submitted  bids  on  same. 

The  brick  work  on  the  big  Cotton  Exchange 
building  has  been  finished  and  Olson  &  Lesh, 
the  contractors,  state  they  will  turn  over  the 
building  complete  within  a  short  while.  This 
is  undoubtedly  the  tallest  liuilding  in  the  south 
and  one  of  the  most  handsome.  The  architect, 
Mont  Woods,  has  accomplished  some  remark- 
able artistic  effects,  and  every  one  knows  how 
hard  these  are  to  gain  in  a  skyscraper. 

Lou  McClavey,  the  hustling  levee  builder 
who  has  come  into  this  territory  from  Omaha, 
has  taken  a  piece  of  work  from  Roach  &  Stan- 
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sell  at  Reelfoot  Lake,  Tenn,,  which  is  said  to 
embrace  50,000  cu.  yds.  of  new  levee.  Lou 
states  he  will  move  on  the  work  at  once  and 
complete  same  in  record  time. 

The  Lake  View  Traction  Co.,  the  new  inter- 
urban  line  from  Memphis  to  Lake  View,  Miss., 
will  operate  its  first  car  on  Sunday  the  18th. 
The  car  will  leave  Memphis  at  6:30  a.  m.,  in 
charge  of  Billy  Hayden.  the  Clvief  Engineer  of 
the  road,  and  will  contain  the  Fresitlent  and 
Board  of  Directors;  after  that,  cars  will  be  rim 
'every  thirty  minutes  each  day  in  the  year.  A 
big  picnic  will  be  spread  at  Lake  View  and  the 
inauguration  of  the  first  traction  line  in  west 
Tennessee  will  be  celebrated  in  a  style  befitting 
the  occasion.  The  lake  View  Traction  Co.  has 
been  built  in  the  face  of  almost  insurmounta- 
ble odds,  tlie  local  press  and  city  lathers  hav- 
ing been  its  strongest  opponents,  while  even 
within  its  own  ranks  the  spirit  of  dissention 
has  crept  in,  and  it  was  only  the.  untiring  ef- 
forts of  Bill  Hayden,  the  little  engineer  who 
never  gave  up,  that  the  road  was  at  last  built. 

The  Memphis  Parkway  Commissioners  are 
building  one  of  the  finest  pikes  in  the  Southern 
States  and  when  Ben  Turner  finishes  his  con- 
tract for  the  graveling  the  driveway  will  be  as 
smooth  as  asphalt.  Only  screened  gravel  with 
a  very  fine  top  coat  of  stone  dust  is  used,  and 
this  is  well  rolled  and  sprinkled  and  the  lop 
well  oiled.  As  a  result,  a  road  of  almost  per- 
fect smoothness  is  obtained,  while  its  lasting 
quality  is  almost  as  long  as  tar  macadam. 

The  Central  Bank  Building,  eighteen  stories 
hi,sh,  has  been  completed  by  Murch  Bros,  in 
record  time  and  last  week  was  turned  over  to 
the  owners  ready  for  occupancy. 

Billy  Bryant  has  closed  a  contract  for  fur- 
nishing crushed  stone  used  in  connection  with 
all  tar  macadam  streets  to  be  built  in  this  city. 
Billy  also  has  some  very  pretty  gravel  con- 
tracts in  his  jeans  and  seefns  to  have  the  stone 
and  gravel  situation  pretty  much  as  he  wants 
it.  Billy  is  a  hustler,  all  right,  and  very  few- 
good  deals  escape  his  notice. 

H.  W.  Brennan  has  almost  finished  Lamar 
Boulevard.  This  was  one  of  the  hardest  street 
contracts  ever  awarded  by  the  city  and  the  con- 
tractor has  shown  a  remarkable  ^tick-to-it-ive- 
ness  in  finishing  the  work  as  soon  as  he  has. 
Brennan  was  rendered  some  great  assistance 
by  Billy  Troy,  the  gravel  man. 

Jack  Falls,  the  young  capitalist,  says  he  is 
dcrermined  to  erect  the  largest  twelve  story 
cotton  building  in  the  South  within  the  next 
three  months.  Jack  does  not  mince  words,  so 
all  contractors  in  the  line  of  reinforced  con- 
crete construction  may  well  begin  to  sharpen 
lh,jir  pencils  and  get  ready  when  jack  says 
the  word. 

Incidentally,  Jack  Falls  was  the  man  who 
built  the  first  reinforced  concrete  building  in 
Meinpli]^.    the    Kalleher    Building.      'i'hi-    li'is 


been  a  great  source  of  convenience  to  all 
tlie  building  was  constructed. 

Tom  Shields  was  in  the  city  Friday  and  Sat- 
urday and  feels  good  over  his  work  on  White 
River.  Tom  is  a  hustler  all  right  and  when 
he  and  Pat  McCadden  get  together  on  a  piece 
of  work  as  they  are  now  on,  the  levee  begins 
to  assiune  large  proportions. 

Billy  Bickford,  the  hustling  concrete  con- 
tractor of  this  city,  has  taken  a  contract  to  re- 
build the  old  Shelby  County  Court  House. 
Billy  has  his  forces  already  on  the  job  and  is 
beginning  to  demonstrate  how  much  work  he 
can  do  within  a  given  length  of  time.  Billy 
says  he  will  have  the  work  completed  by  Jan- 
uary 1st. 

Billy  Troy  was  awarded  the  contract  for 
graveling  Clark's  sub-division  in  this  city  and 
states  that  he  will  be  ready  to  begin  work 
within  the  next  two  weeks.  The  contract  is 
quite  a  large  one  and  Billy  states  that  he  will 
do  all  in  his  power  to  rush  same  to  an  early 
completion. 

Contractors  in  this  section  are  looking  for- 
ward to  Capt.  Clarke  S.  Smith's  announcement 
of  the  date  he  will  let  contract  for  200.000  cu. 
yds.  of  enlargement  levee  work  in  the  Lower 
Yazoo  district.  As  exclusively  announced  in 
this  paper  last  week,  the  work  will  be  adver- 
tised within  the  near  future,  perhaps  as  soon 
as  Capt.  Smith  returns  from  his  vacation,  and 
classes  of  small  manufacturers,  for  which  end 
there  are  a  number  of  contractors  ready  to 
gobble  up  the  work  when  the  date  comes. 

General  Superintendent  S.  S.  Morris  of  the 
Yazoo  &  Mississippi  Valley  Railroad  has  re- 
turned to  the  city  after  an  inspection  trip  with 
his  assistant,  J.  R.  Rison.  While  Jack  Rison 
would  give  out  no  definite  news  as  to  the 
amount  of  n'ew  work  his  company  was  contem- 
plating doing  this  fall,  one  could  judge  that 
something  was  on  the  carpet,  and  this  was 
confirmed  by  the  manner  in  which  Supt.  Mor- 
ris evaded  the  question  direct.  Then,  too.  it 
was  reported  that  Jake  Baxter  was  nosing 
around  these  parts  lately,  and  when  Jake  puts 
in  an  appearance,  it  always  foreruns  some  good 
news  in  the  construction  line. 

Bill  Percy,  of  the  Lake  View  Traction  Co., 
states  that  his  road  has  not  been  given  a 
square  deal  by  the  city  fathers  and  until  his 
company  feels  that  they  can  accept  the  charter 
granted  them,  they  will  not  begin  construction 
on  the  city  lines.  This  will  prove  a  source  of 
disappointment  to  a  number  of  city  contrac- 
tors who  were  figuring  on  taking  a  part  of  the 
work  of  grading  through  the  city.  However, 
Billy  Hayden,  the  Chief  Engineer  of  the  com- 
pany, is  of  the  opinion  that  within  a  very  few 
weeks  all  matters  w-ill  be  amicably  arranged 
with  the  City  Commissioners  and  that  work 
will  begin  at  once.  In  fact,  says  Hayden.  he 
has  already  made  surveys  to  Covington  and 
Collerville.  snb'irbs  of  Memphis,  and  unless  the 


directors    of   the    road   were   in   earnest   these 
surveys  would  have  never  been  begun. 

Chas.  Hudson,  the  hardy  little  labor  agent 
who  conducts  a  place  of  business  on  the  cor- 
ner of  Front  and  Poplar  Sts.,  predicts  a  scarc- 
ity of  labor  in  this  territory  during  the  com- 
ing fall  when  so  many  large  contracts  will  be 
begun.  Now  is  the  time  for  labor  agents  to 
get  busy  and  import  Northern  labor,  for  it 
really  seems  true  that  the  local  supply  will  not 
nearly  come  up  to  the  demand. 

Texas. 

•{•Board  of  Commissioners.  Brazoria  Coun- 
ty Drainage  District  No.  1,  Brazoria  County, 
Texas,  will  receive  at  the  office  of  the  County 
Judge,  Angleton,  Texas,  until  October  4,  bids 
for  646,786  cu.  yds.  of  earth  in  the  construc- 
tion of  canals,  drains,  ditches,  and  laterals  in 
said  district :  clearing  and  grubbing  13.1  acres 
of  land;  clearing  16.6  acres  of  land.  O.  W. 
Willits  is  Chairman,  E.  G.  Miller  is  Secretary, 
of  the  Board  of  Commissioners. 

Washington. 

The  Klickitat  &  Simcoe  Irrigation  Co.,  or- 
ganized about  a  year  ago  and  capitalized  at 
$250,000,  has  filed  with  the  county  auditor  at 
North  Yakima,  Wash.,  plats  which  show  that 
the  company  intends,  with  the  waste  waters  of 
the  upper  Klickitat  River,  to  water  between 
7,000  and  10,000  acres  of  land  on  the  Yakima 
Indian  reservation.  The  plat  shows  that  the 
company  is  reserving  a  site  for  a  reservoir 
on  the  Diamond  fork  of  the  Klickitat  at  the 
mouth  of  Coyote  creek,  and  that  it  has  pro- 
vided for  a  waterway  about  21  miles  in  length 
to  the  water  course  of  Toppenish  creek,  which 
will  carry  the  water  to  the  reservation. 

Canada. 

The  Canadian  Go\ernment  has  a  corps  of 
three  engineers  and  12  assistants  in  the  field 
making  surveys  for  a  new  route  for  the  Wel- 
land  Canal.  It  is  expected  that  a  report  will 
be  ready  for  the  forthcoming  session  of  Par- 
liament on  the  cost  of  the  projected  new 
route.  No  location  has  been  fi.xed  as  yet, 
though  several  are  in  view.  A  rough  estimate 
places  the  cost  at  $-50,000,000.  This  would 
provide  a  21-ft.  waterway.  In  connection 
with  this  scheme  it  would  also  be  necessary 
to  deepen  the  St.  Lawrence  canals  to  make 
them  correspond.  If  the  new  one  were  built, 
the  present  Welland  Canal  would  be  required 
for  through  traffic  till  those  on  the  St.  Law- 
rence were  changed. 

Mexico. 

•J»Bids  will  be  received  at  once  by  LaCom- 
pania  Agricola  La  Sautena,  San  Bernardo, 
No.  3,  Mexico  City,  Mex.,  for  the  execution'of 
all  earth  works  required  to  open  a  canal  with 
a  length  of  about  63  miles  including  about 
0.(1(10.000  cu.  vds.  of  earth. 


M  I  S  C  E  L  L  A  N  E  OUS       CONSTRUCTIONS 


California. 

W.  L.  Porterfield,  Long  Beach,  has  made  a 
proposition  to  the  City  Council  of  Long 
Beach  for  the  construction  by  private  capital 
of  a  1,500  ft.  pleasure  pier  at  the  foot  of 
.\merican  .\ve.  The  cost  i-  estimated  at 
$126, 

The  Los  Angeles  &  Redondo  Ry.  Co.,  G.  J. 
Kuhrts.  Chief  Engineer,  Los  .\ngeles,  Cal., 
pronoses  to  construct  a  1.200  ft.  concrete  pier 
at  Redondo  Beach.  The  plans  provide  for  a 
pier   with   berths   for   four   vessels. 

Plans  have  been  completed  by  H.  W.  Met- 
calf,  .Architect,  and  Prof.  L.  A.  Waterbury, 
of  the  University  of  Arizona,  for  a  horseshoe 
pier  at  Long  Beach.  The  plans  provide  for  a 
do-ible-dccked  structure  entirelv  built  of  re- 
inforced concrete,  to  cost  $700,000  and  to 
yield  the  city  $62,000  annually  in  revenue.  .\s 
proposed,  the  pier  would  extend  out  2.000  ft. 
from  .American  Ave.,  then  to  a  point  200  ft. 
?n--th  of  the  outer  end  of  the  present  pier,  and 
thence  to  Pine  Ave.,  either  the  old  pier  or  a 


new  one  being  used  for  that  section  of  the 
structure. 

The  Bureau  of  Harbor  Improvements,  of 
Los  .Angeles.  Cal,  Homer  Hamlin,  City  Engi- 
neer, has  prepared  plans  and  specifications  for 
dredging  a  portion  of  the  inner  harbor  dircct- 
Iv  in  front  of  Wilmington.  Plans  and  speci- 
fications have  also  been  prepared  for  a  wharf 
at  the  foot  of  Fries  St.,  Wilmington,  begin- 
ning at  L'nited  States  Station,  No.  430.  and 
extending  along  the  established  harbor  line  a 
distance  of  3.30  ft.  The  proposed  improve- 
ments are  to  be  made  with  the  $-3.3,000  unexT 
pended  balance  of  the  $100,000  bonds  issued 
by  Wilmington,  prior  to  consolidatio-i,  for 
harbor  improvements. 

Natanicl  Ellery.  State  Engineer,  Sacramen- 
to, Cal..  has  been  directed  to  close  a  break 
in  the  levee  on  Jersey  Island  on  the  San 
Joaquin  River.  The  work  will  cost  about  $40.- 
000. 

The  Calusa  Sandstone  Co.,  of  San  Francisco, 
Cal.,  has  been  awarded  a  contract  in  Oakland, 
Cal..  for  building  a  fountain  at  Lakeside  Park. 


The  fountain  is  to  be  built  of  the  best  grade 
of  Georgia  marble  and  when  completed  will 
cost  $10,612.     Bids  were  opened  .Aug.  25. 

District  of  Columbia. 

•J'Bureau  of  Yards  and  Docks,  Navy  De- 
partment. Washington,  D.  C,  will  receive  bids 
until  11  a.  m..  Sept.  17.  for  the  railroad  sys- 
tem extensions  at  the  United  States  Navy 
Yard,  Boston.  Mass.  W.  M.  Smith  is  Acting 
Chief  of  the  Bureau. 

4*Bids  will  be  received  until  11  a.  m.,  Sept. 
7.  by  E.  Eveleth  Wuislow,  Maj.  U.  S.  Engi- 
neer, Honolulu.  T.  H.,  for  furnishing  25,000 
barrels  of  Portland  cement. 

•J-Bids  will  be  received  until  2  p.  m.,  Sept.  7, 
by  Commissioners,  District  of  Columbia,  for 
furnishing  underground  signal  and  telephone 
cables  for  the  electrical  department  of  the 
District  of  Columbia. 

•{•Bids  will  be  received  by  Capt.  F.  C. 
Boggs,  General  Purchasing  Officer,  Isthmian 
Canal  Commission,  Washington,  D.  C,  until 
li^  :30  a.  m..  Sept.  20,  for  suction  dredge  lad- 
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<ler,  steel  castings,  steel  discliai-ge  pipe,  elec- 
tric motor,  punches  and  dies,  electric  cable, 
lumber,  etc. 

•J-Bids  will  be  received  until  noon,  Nov.  8, 
bv  Bcekman  Winthrop.  .Acting  Secretary 
Navy  Department,  U.  S.,  Washington,  D.  C, 
for  the  construction  of  si.\  torpedo  boat  de- 
stroyers Xos.  37-42. 

Florida. 

The  following  bids  were  received  Aug.  24 
by  Capt.  George  R.  Spalding,  U.  S.  Engineer, 
Jacksonville,  Fla.,  for  excavation  work  in 
Biscayne  Bay:  Southern  Dredging  Co., 
Mobile,  Ala.,  'lo  cts.  per  cu.  yd.,  for  remov- 
ing sand  and  $2.44  per  cu.  yd.  for  rock;  P. 
Sanford  Ross  Inc..  Jersey  City,  N.  J.,  30  cts. 
for  sand  and  $2.78  for  rock.  The  work  calls 
for  the  removal  of  rock  and  sand  from  the 
bottom  of  the  bay,  which  is  to  be  done  for  the 
purpose  of  widening  and  deeping  the  channel 
to  some  18  ft.     About  $7o,U000  is  available. 

Illinois. 

•J'Bids  will  be  received  by  the  Board  of 
Trustees  Sanitary  District,  Chicago,  111.,  Room 
1500  American  Trust  Building,  until  noon 
Sept.  7,  for  the  installation  of  electrical  equip- 
ment and  for  the  construction  of  a  tunnel  and 
majclnne  foundations  in  the  city  hall  substa- 
tion. J.  J.  Corcoran  is  Acting  Clerk  of  the 
Board  and  Robert  R.  AlcCormick  is  President. 

The  Sanitarv  District  of  Chicago  has  en- 
tered into  a  contract  with  Sebastiau  Krug, 
Chicago,  111.,  Ijy  which  the  latter  agrees  to 
remove  704,070  cu.  ft.  of  stone  blasted  from 
the  -bed  of  the  canal  near  the  village  of  Le- 
inont.  Mr.  Krug  agrees  to  pay  the  district 
■$88,008.75  for  the  old  canal  "spoilbank,"  which 
is  12%  cts.  a  cubic  yard.  He  is  allowed  si.x 
.years  in  which  to  remove  the  rock.  Mr.  Krug 
iplans  to  .install  a  rock  crushin.g  plant. 

Indiana. 

4"Bids  will  be  received  until  in  a.  m.,  Sept. 
9,  I)y  tlie  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  necessary  quartermaster's 
supplies. 

Kentucky. 

The  General  Council  of  Louisville,  Ky.,  on 
■Sept.  6  took  up  the  matter  of  making  an  ap- 
.propriation  for  the  purpose  of  putting  under 
ground  the  wires  of  the  city  fire  alarm  sys- 
tem. The  cost  of  making  the  necessary  cables 
■and  installing  them  will  be  from  $00,000  to 
$75,000.  Edward  Tierney  is  Chairman  of  the 
Board  of  Public  Safety. 

Louisiana. 

•^•C.  S.  Engineer,  Lieut.  Col.  Lansing  H. 
Beach,  Custom  House,  New  Orleans,  La.,  will 
receive  bids  until  11  a.  m.,  Sept.  9,  for  the 
construction  of  lock  and  dam  and  lock  keep- 
er's dwelling  on  Bayou  Teche,  La. 

Maine. 

•I"Lieut.  Col.  Georgi  .\.  Zinn,  U.  S.  En- 
gineer, 537  Congress  St.,  Portland,  Me.,  will 
receive  bids  imtil  noon  Sept.  26  for  the  con- 
struction of  a  breakwater  at  Matinicus  Har- 
bor, Me. 

•J«Bids  will  be  received  b>  Lieut.  George  .-X. 
Zinn,  U.  S.  Engineer,  537  Congress  St.,  Port- 
land, Me.,  for  dredging  in  East  Boothhay 
Harbor.  Me. 

The  following  bids  were  received  by  Lieut. 
Col.  Geo.  .\.  Zinn,  Corps  of  Engineers,  U.  S. 
Army,  at  Portland,  Me.,  for  removing  wrecks 
in  Kennebec  River:  P.  H.  Doyen  Co.,  Port- 
land, .Me.,  $2,0110;  Rowe  Bros.  Co..  Richmond, 
Me..  $1,787;  Johnston  &  Virden,  Lewes,  Del., 
$3,300;  Lewis  W.  Blix,  Brooklyn,  N.  Y.,  $3,440; 
Brown  &  Bailev,  New  York,  $0,700;  Snow 
Marine  Co.,  Rockland,  Me.,  $2,105;  E.  W.  Carl- 
ton. Bath.  Me.,  $2,500. 

The  following  bids  were  received  by  Lieut. 
Col.  Geo.  .\.  Zinn.  Corps  of  Engineers,  U.  S. 
A.,  at  Portland,  Me.,  for  placing  stone  in 
breakwater  near  Bar  Harlior,  IMe,.  on  Sept.  2: 
Rowe  Brothers  Co.,  Richmond,  Me.,  $1.05  per 
ton-  Sylvester  I.  Hill,  Portland,  Me.,  $1.08  per 
ton;  P.  H.  Doyen  Co.,  Portland,  Me.,  87  cts. 
per  ton;  E.  3-  Belden  &  Sons,  Hartford,  Conn., 
$1.03  per  ton;  S.  .A.  Bailey,  New  York  City, 
$2.93  per  ton. 


Maryland. 

4'Bids.  will  be  received  until  1  p.  m.,  Sept. 
2il,  bv  Col.  Thomas  L.  Casey,  U.  b.  Engineer, 
Room  309  Custom  House,  Baltimore,  Md.,  for 
the  dredging  in  Rockhall,  Queenstown,  Clai- 
borne, Cambridge  and  Crisfield  Harbors^  and 
Susquehanna,  Elk,  Chester,  Warwick  Chop- 
lank,  and  Manokin  Rivers,  Lower  Thorough- 
fare, at  or  near  Wenona,  Deal  Island  and 
Tyaskin  Creek,  Md.,  Nanticoke  River,  Del. 
Massachusetts. 

•f>Bids  will  be  received  ])>  Col.  Erederic  V. 
.Abbot,  U.  S.  Engineer,  Boston,  Mass.,  until 
noon.  Sept.  26,  for  dredging  in  Hingham  Har- 
bor, iNlass. 

Michigan. 

4«Co.  C.  McD.  Townsend,  U.  S.  Engineer, 
Jones  Bldg.,  Detroit,  Mich.,  will  receive  bids 
until  3  p.  m.,  Sept.  20,  for  furnishing  9.1100 
tons  of  rock  for  the  piers  ;it  St.  Clair  Flats 
Canal,  Mich. 

Tl'.e  following  bids  were  recei\ed  by  Col. 
McD.  Townsend,  V.  S.  Engineer,  Detroit, 
Mich.,  for  constructing  the  upper  section  of 
the  canal  to  be  used  in  connection  with  the 
new  Davis  Lock  at  Sault  Ste.  Marie :  Mac- 
Arthur  Bros.  Co.,  Fisher  Bldg.,  Chicago,  111., 
$ii88,105;  Great  Lakes  Dredge  &  Dock  Co., 
Chicago,  $688,105;  W.  J.  Newman  Co.,  Chica- 
go, $904.850 ;' John  Marsch,  Chicago,  $l,li72,- 
867.  The  work  includes  excavation  of  a  por- 
tion of  the  new  navigation  channel,  building 
canal  walls  and  piers,  preparing  a  new  head 
race  and  forebay  with  controlling  works,  ice 
passages  and  weir,  removal  of  existing  and 
building  of  new  dikes  and  the  furnishing  of 
all  the  labor,  plant  and  supplies.  The  section 
of  the  canal  included  in  that  portion  of  it 
west  of  the  international  bridge,  to  deep 
water,  about  1,200  ft.  in  length,  of  which  sev- 
eral hundred  feet  adjacent  to  the  bridge  is  dry 
work,  necessitating  construction  of  a  coffer- 
dam and  removal  of  water  before  the  rock 
is  taken  out. 

Minnesota. 

•J«Bids  will  be  received  until  11  'a.  m., 
Sept.  8,  by  Maj.  D.  W.  Arnold,  Chief  Quarter- 
master, Department  of  Dakota,  St.  Paul, 
Minn.,  for  furnishing  hinges,  iron  lime,  locks, 
etc. 

The  Commissioners  of  Aitkin,  Crow  Wing 
and  Mille  Lacs  Counties  have  appointed  a 
committee,  of  which  Thos.  .Anderson  is  Chair- 
man, to  construct  a  concrete  dam  at  the  out- 
let of  Mille  Lacs  so  as  to  raise  the  water 
level  30  ins. 

The  Carnegie  Coal,  Dock  &  Fuel  Co.,  Pitts- 
burg, Pa.,  has  purchased  80  acres  of  dock 
property  on  St.  Louis  Bay  at  Duluth  imme- 
diately east  of  the  Zenith  furnace  plant,  on 
which  it  will  construct  a  coal  dock  at  an  esti- 
mated cost   of  $750,000. 

New  York. 

•I'Bids  will  be  received  by  F.  A.  McNeely, 
Secretary  State  Armory  Commission,  Albany, 
N.  Y.,  for  the  installation  and  furnishing  of 
a  3  H.  P.  direct  connected  hoisting  apparatus 
to  operate  present  freight  elevator  and  a  tw-o 
horse  power  motor  to  operate  lath  and  buf- 
fing wheel  at  the  New  York  State  Arsenal, 
7th  .Ave.  and  35th  St.,  New  Y'ork  Citv. 

•J"Bids  will  be  received  until  II  a.  m.,  Sept. 
13,  by  George  Cromwell,  President  of  the 
Borough  of  Richmond,  New  Y'ork  City,  for 
furnishing  and  delivering  broken  stone  at 
Stazle  -A.  yard.  Swan  St.,  Tompkinsville,  S.  I., 
including  about  1,000  tons  of  %  in.,  broken 
stone  and  at  Stable  B.  A'ard,  Columbia  St., 
west  New  Brighton.  S.  I.,  including  1,000  tons 
of  %  in.  broken  stone. 

4*Bids  will  be  received  until  noon,  Oct.  3, 
liv  William  T.  Rossell.  \J.  S.  Engineer,  Room 
8ti2  .Army  Bldg.,  39  Whitehall  St.,  New  York 
City,  for  dredging  in  .Arthur  Kill,  N.  Y.,  and 
N.  J..  Raritan  Bay.  Shrewsbury,  River  and 
Woodbridge  Creek,  N.  J. 

Work  is  to  be  started  this  month  on  the 
boring  of  a  tunnel  through  rock  250  ft.  be- 
neath the  bed  of  the  East  River  from  the 
Lawrence  Point  plant  of  the  Consolidated  Gas 
Co.,  in  .Astoria,  L.  L,  New  York  citv,  to  the 
gas    liolders    at    East    132ud    St.,    The    Bronx. 


The  tunnel  is  the  first  step  to  be  taken  by  the 
company  in  carrying  out  its  plan  of  enlarging 
its  Lawrence  Point  plant  so  that  ultimately 
from  that  point  will  be  distributed  all  of  the 
gas  used  in  New-  York,  Westchester  County 
and  Long   Island. 

Oklahoma. 

Steps  are  being  taken  at  .Muskogee,  Okla., 
for  the  construction  of  an  $800,000  dam  and 
hydro-electric  development  on  the  Grand 
River  about  60  miles  north  of  Muskogee.  .At  ' 
a  recent  meeting  at  Muskogee  a  committee 
composed  of  H.  B.  Spaulding,  D.  N.  Fink, 
A.  C  Trumbo.  P.  B.  Hopkins.  J.  .A.  Markham 
and  T.  H.  Martin,  all  of  that  city,  was  ap- 
pointed to  solicit  subscriptions  towards  the 
building  of  the  dam  and  to  effect  a  temporary 
organization  of  the  $3no.(lon  stock  company  to 
undertake  the   work. 

Oregon. 

Petitions  are  being  circulated  at  Portland, 
Ore.,  asking  that  an  amendment  to  the  City 
Charier  be  submitted  to  the  voters  Nov.  8. 
providing  for  the  creation  of  a  dock  commis- 
sion and  the  issuance  of  bonds  in  the  sum  of 
$2,500,000. 

Pennsylvania. 

^Bids  will  be  receixid  until  lo  a.  m.,  Sept. 
7,  by  Commanding  Officer,  Erankford  .Arsenal, 
Philadelphia,  Pa.,  for  furnishing  under  circu- 
lar No.  23,  43.051  lbs.  bar  steel,  2.25  in.  in 
diameter,  8  ft.  lengths  and  5,005  lbs.  bar  steel, 
1.875  in.  diameter,  8   ft.  lengths. 

■^•Bids  will  be  received  until  noon  Oct.  1,  by 
Maj.  Herbert  Kyne,  U.  S.  Engineer,  815 
Wilhcrspoon  Bldg..  Philadelphia,  Pa.,  for  the 
dredging  and  dike  construction  in  Delaware 
River   between    Philadelphia   and   Trenton. 

•JoSealed  bids  will  be  received  in  duplicate 
until  1 :30  p.  m.,  Sept.  8,  by  Thomas  Cassedy, 
Secretary,  Central  Poor  District  of  Luzerne 
Count"  20  North  Franklin  St.,  Wilkesbarre, 
Pa.,  for  drilling  a  bore  hole  on  the  premises 
of  the  Central  Poor  District  at  Retreat,  Pa. 
Proposals  will  be  for  holes  as  follows :  One 
for  a  6-in.  and  other  for  an  8-in.  bore  hole, 
and  to  be  based  on  the  cost  for  a  depth  of 
500  ft.,  with  additional  estimates  for  a  fur- 
ther de"th,  up  to  1,000  ft.,  the  price  to  be 
named  for  each  100  ft.  beyond  500  ft.  casing 
always  included.  Owners  will  furnish  steam 
power  and  water  necessary,  and  will  do  all 
carting  of  machinery,  etc. 

The  County  Commissioners  at  Pittsburg  are 
gathering  data  looking  to  the  selection  of  a 
location  for  a  proposed  tunnel  under  Mt. 
Washington  at  Pittsburg.  It  is  estimated 
that  $1,000,000  will  be  expended  on  the  tun- 
nel. 

Texas.  i 

•{•Bills  will  be  received  until  noon.  Sept.  27,     ' 
by   Maj.    G.    P.    Howell,    U.    S.    Engineer,    for 
dredging  channel  from  .Arnasas   Pass  to  Cor- 
pus Christi,  Tex. 

^Bids  will  be  received  until  Sept,  10,  by 
Fred  H.  Gallup,  Captain  and  Quartermaster, 
U.  S.  Army,  Fort  Sam  Houston,  Texas,  for 
the  furnishing  of  four  electric  desk  fans. 

A  progress  report  on  the  Galveston  cause- 
way shows  that  on  Aug.  30  the  work  was  over 
half  done.  The  contractors  were  then  about 
ready  to  begin  work  on  the  arches  which  will 
be  the  main  part  of  the  big  bridge.  For  the 
past  two  weeks  or  more  the  timber  crew  has 
been  assembling  and  fitting  the  parts  of  the 
centers  and  these  are  now  laid  out  on  barges 
ready  to  go  into  place.  As  soon  as  one  set 
is  up  connecting  two  of  the  foundation  piers, 
then  will  come  the  work  of  pouring  the  con- 
crete, which  will  be  kept  up  night  and  day 
without  interruption,  until  the  set  is  finished. 
It  will  take  from  30  to  60  days  for  the  con- 
crete to  set  and  cure,  when  the  forms  will 
be  removed  and  taken  to  another  span  of  the 
bridge.  The  first  actual  work  on  the  cause- 
way was  started  on  Sept.  17  when  the  first 
timbers  of  the  first  cofferdam  for  the  initial 
pier  were  spiked  together  and  sunk  to  the 
bed  of  the  bay.  The  work  up  to  this  time 
has  nrogressed  remarkably  fast.  All  of  the 
28  piers  are  in  place,  with  the  exception  of 
two,  and  work  on  these  is  now  going  ahead. 
In    that   time   also   8,500   concrete   piling   have 
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jbeeii  manufactured  and  have  been  driven  and 
a  large  quantity  of  the  filHng  material  for  the 
protected  roadway  has  been  put   in  olace. 

Virginia. 

Bids  were  received  Aug.  29  by  Lieut.  Col. 
Mason  M.  Patrick,  U.  S.  Engineer,  Room  2, 
Custom  House,  Norfolk,  Va.,  for  dredging 
63,000  cu.  yds.  in  the  Appomattox  River,  Va., 
and  the  contract  was  awarded  to  W.  H.  French 
of  Norfolk  for  17%  cts.  per  cu.  yd. 

Washington. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  is  planning  extensive  improvements  for 
Piers  0  and  6%  at  Seattle,  ^^'a?h. 

Wisconsin. 

Crandon,  Wis.,  has  awarded  a  contract  to 
Longstad  Mej'er  Construction  Co.  for  the  con- 
struction and  installation  of  a  complete  elec- 
tric plant  for  $12,-500.  Bids  were  opened 
Aug.  30. 

The  following  bids  were  received  Sept.  1  by 
Chas.  S.  Bromwell,  Major,  Corps  of  Engineers, 
at  Milwaukee,  Wis.,  for  dredging  at  Port 
Washington  Harbor,  Wis. :  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  111.,  (1)  dredg- 
ing about  70,000  cu.  yds.,  19  cts.  per  cu.  yd., 
(2)  dredging  about  20,000  cu.  yds.,  36  cts.  per 
cu.  vd.,  total  $22,660 ;  .\dolph  F.  Bues,  Milwau- 
kee, Wis.,   (1)    171/2.  cts.  per  cu.  yd.,   (2)   34% 


cts.  per  cu.  yd.,  total,  $21,28.j;  Greiling  Bros. 
Co.,  Green  Bay,  Wis.,  (1)  18  cts.  per  cu.  yd., 
(,2)   .50  cts.  per  cu.  yd.,  total,  $2.j,000. 

Canada. 

The  Canadian  Department  of  Public  Works, 
Ottawa,  is  preparing  a  special  report  on  the 
storage  of  waters  on  the  upper  Ottawa  River 
by  means  of  dams  at  Kippcwa  and  Tcniiskani- 
ing.  It  will  show  the  general  effect  of  such 
work  in  the  re.gulation  of  the  flow  of  the 
river,  the  intention  being  to  conserve  high 
water  for  seasons  of  the  year  when  the  river 
is  low.  .^n  important  feature  of  the  report, 
however,  will  emphasize  the  claim  that  the 
works  in  progress  and  those  to  be  undertaken 
will  be  of  greater  utility  when  the  Georgian 
Bay  canal  is  constructed.  This  consideration 
enters    largely    into   the    plans. 

The  City  of  Portagela  Prairie,  Man.,  is  to 
expend  $10,000  for  repairing  its  dam  on  the 
Assiniboinc   River. 

•{•Bids  will  be  received  by  Cominissioner  of 
the  Transcontinental  Railway,  P.  E.  Ryan 
Secy.,  Ottawa,  Out.,  until  noon,  Sept.  14,  for 
one  air,  steam,  water  and  oil  piping  system ; 
two  pipe  tunnel  and  wiring  ducts  required  in 
connection  with  the  Transcontuiental  Rail- 
way shops   east   of  Winnipeg. 

^•Bids  will  be  received  by  P.  E.  Ryan,  Secy. 
Commissioners  of  Transcontinental  Railway, 
Ottawa.    Ont.,    until    noon,    Sept.    14,    for   the 


furnishing  of  rails  and  rail  fastenings  as  fol- 
lows :  7,.543  gross  tons  of  80-lb.  steel  rails 
and  for  the  necessary  rail  fastenings  delivered 
f.  o.  b.  cars  at  Cochrane,  Ont.,  on  or  before 
Oct.  1. 

'I'Bids  will  be  received  by  R.  C.  Desrochers, 
Secy.  Department  of  Public  Works,  Ottawa, 
Ont.,  until  4  p.  ni..  Sept.  28,  for  the  construc- 
tion of  a  wharf  and  two  retaining  walls  at 
the  city  of  Hamilton  County,  Wentworth, 
Ont. 

^•Bifls  will  be  received  until  noon,  Oct.  31, 
by  Alexander  Johnston,  Deputy  Minister  of 
Marine  and  Fisheries,  Department  of  Marine 
and  Fisheries,  Ottawa,  Can.,  for  the  construc- 
tion of  a  twin  screw  steel  lighthouse  and  buoy 
steamer  for  the  Pacific  Coast  to  be  delivered 
at  Victoria,  B.  C.  Dimensions  as  follows: 
Length  between  perpendiculars,  200  ft., 
breadth  38  ft.,  depth  17  ft.  6  in.,  draft  11  ft.  6 
in.     She  is  to  be  capable  of  12  knots  per  hour. 

Mexico. 

S.  Pearson  &  Son,  Ltd.,  City  of  Mexico, 
have  been  awarded  a  contract  by  the  Mexicarv 
Government  for  dredging  and  deepening  the 
harbor  at  Guaymas.  The  harbor  is  to  be 
deepened  so  that  vessels  of  large  tonnage  can 
enter  and  discharge  cargoes  at  the  docks.  A 
part  of  the  land  on  one  side  of  the  bav  is  to 
be  reclaimed,  which  the  company  is  to  receive 
in  addition  to  $3,.500.00O  gold  for  its  work. 
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California. 

•{•Board  of  Supervisors  of  Santa  Clara 
County,  Cal.,  San  Jose,  Cal.,  will  receive  bids 
until  11  a.  m.,  Sept.  19,  for  the  construction 
of  a  reinforced  concrete  bridge  and  fill  at 
Campbell  Creek  on  the  Saratoga  and  Jiloun- 
taiii   View   Road.     Henry  A.   Phster  is  Clerk. 

The  following  bids  were  received  by  the 
Board  of  County  Supervisors,  I'resno,  Cal., 
for  the  construction  of  the  proposed  bridge 
across  Kings  River  at  the  site  on  Section  8- 
13-24 :  Hyde,  Harjes  &  Co.,  San  Francisco, 
$411,478;  Burrell  Bridge  and  Construction  Co., 
Oakland.  $39,997 ;  Cotton  Bros.'  Co.,  Oakland, 
$39,943:  J\lervy-Elwell  Co.,  Oakland,  $38,897; 
Healy  Tibbitts  Construction  Co.,  San  Fran- 
cisco, $38,646 ;  Thomson  Bridge  Co.,  San 
Francisco.  $38.247 ;  Pacific  Construction  Co., 
San  Francisco,  $35,963. 

Residents  in  the  vicinity  of  Fall  River.  Cal., 
have  petitioned  the  Board  of  County  Super- 
visors at  Sacramento,  Cal.,  for  the  construc- 
'  tion  of  a  new  bridge  over  Fall  River  at  Fall 
River  Mills.  The  work  will  be  delayed  until 
next  spring,  it  is  thought,  as  the  old  struc- 
ture  will  be  repaired  this   fall. 

The  Western  Pacific  R.  R.  Co.  has  awarded 
the  contract  for  the  construction  of  the  steel 
frame  for  its  new  shops  near  Sacramento, 
Cal.,  to  C.  A.  Blume  Construction  Co.  The 
Ransome  Construction  Co.  now  has  work 
under  way  on  brick  foundations. 

The  Highway  Commission,  San  Diego,  Cal.. 
has  decided  in  connection  with  the  construc- 
tion of  the  Coast  Road  known  as  Route  No.  2 
of  the  County  boulevard  system,  to  build  a 
number  of  bridges  as  follows :  Over  the 
Santa  Margarita  river,  4.50  ft.  long,  two  100- 
fl.  trusses,  the  remainder  to  be  of  piling;  La 
Flores  river,  13-5  ft.  long,  two  piles  of  17  ft. 
each,  and  one  truss  of  100  ft.  with  two  feet 
of  vents;  San  Onofre  creek,  133  ft.  long,  both 
trusses  and  piling:  South  branch  of  San  Ma- 
teo creek,  17  ft.  of  trestle  piling;  San  Onofre 
creek  proper,  300  ft.  long,  two  100-ft.  trusses 
and  the  remainder  to  be  trestles  on  piling. 

.\dvices  from  Hayward,  Cal.,  state  that  the 
contract  for  the  construction  of  additional 
width  to  the  bridge  across  the  San  Lorenzo 
Creek  has  been  let  to  T.  B.  Russell  for  $6,.585. 

The  Escondido  Construction  Co.  has  sub- 
mitted a  bid  of  $8,870  for  the  construction  of 
the  bridge  over  the  Bernardo  River  at  Ber- 
nardo. Cal.  Other  bidders  are  Merced  Bridge 
Co..  $8,502:  Standard  Iron  Co.,  $10,370; 
Wright  &  Hyde,  $9,6-50. 

Items 


Colorado. 

A  special  meeting  of  the  City  Council  of 
Pueblo,  Colo.,  has  been  held  to  consider  the 
plans  of  the  Pueblo  Bridge  Co.,  for  the  con- 
struction of  the  proposed  bridge  over  the  Ar- 
kansas River  on  Union  Ave.  Work  will  be 
commenced  on  the  structure  soon,  as  the  con- 
tract under  which  the  funds  were  acquired 
requires  tbe  construction  of  the  bridge  in  a 
12-inoiith  period,  part  of  which  is  now  gone. 

District  of  Columbia. 

•{•Bids  will  be  received  until  Sept.  29,  by 
R.  G.  Valentine,  Commissioner  of  Indian  Ai- 
fairs,  Department  of  Interior,  Washington, 
D.  C,  for  the  necessary  labor  and  materials 
for  the  construction  of  day  school  plant  at 
Bishop  Day  School,  Cal. 

"{•Bids  will  be  received  by  James  Knox 
Taylor,  Supervising  Architect,  Treasury  De- 
partment, Washington.  D.  C,  until  3  p.  m., 
Oct.  10,  for  the  marquise  over  the  main  en- 
trance of  the  Post  Office,  Court  House  and 
Custom  House,  Superior,  Wis. 

The  Upton  Smoot  Construction  Co.  has  been 
awarded  a  contract  for  the  building  of  an 
addition  to  the  garage  at  Medical  School  Hos- 
pital, Wa.shington,  D.  C.  for  $1,950.  Bids 
were  opened  Au.g.  20. 

Florida. 

Advices  from  West  Palm  Beach,  Fla.,  state 
that  a  company  has  been  formed  with  a 
capital  stock  of  $30,000  for  the  purpose  of 
constructing  a  draw  bridge  over  Lake  Worth. 
H.  O.  Geer,  who  is  promoting  the  project, 
states  that  the  structure  will  run  from  Lake 
View  Ave.  in  Phillips  Point  to  Rayol  Palm 
Ave.  in  the  Royal  Palm  addition  on  the  east 
side  of  the  lake.  It  will  be  twenty  ft.  in 
width,  and  will  have  a  draw  of  150  ft.  The 
bridge  will  be  about  five  ft.  higher  than  the 
present  bridge  over  Lake  Worth,  which  will 
enable  all  boats  except  those  carrying  masts, 
to  go  under  without  opening  the  draw.  The  ' 
draw  will  be  operated  by  mechanical  means. 
The  ai^oroaches  at  each  end  of  the  bridge  will 
be  of  permanent  construction.  Concrete  walls 
will  be  made,  and  these  filled  in  with  dirt, 
and  each  of  the  approaches  will  extend  into 
the  lake  200  ft.,  the  same  width  as  the  streets 
of  which  they  are  a  continuation. 

Georgia. 

The  entire  bond  issue  of  $100,000  for  the 
construction  of  a  new  bridge  across  the  river 
at    Dillingham    St.    has   been    sold   to   southern 


people.  .Among  the  purchasers  are  W.  E. 
Bush,  of  .\ugusta,  Ga.,  86  of  the  $1,000  bonds 
at  $l,i>(il..36:  Mrs.  Mildred  Turner,  Oswichee, 
Ala..  $9.OU0  at  $1,005.  and  L.  J.  Render,  of 
La  Grange,  bought  $5,000  at  $1,U20. 

Illinois. 

The  Cleveland,  Cincinnati,  Chicago  ci  St. 
Louis  R.  R.  has  awarded  the  contract  to  A.  J. 
Vauger,  Pekin,  111.,  for  the  construction  of  a 
new  bridge  at  a  point  west  of  Downs  over 
the  Kickapoo  Creek.  The  old  trestle  work 
bridge  at  that  point,  which  is  400  ft.  long,  will- 
be  torn  down  entirely  and  almost  three- 
fourths  of  that  length  filled  in  with  solid 
earth.  The  bridge  is  to  be  replaced  bv  four 
massive  concrete  arches.  The  three  "at  the 
west  side  being  of  20-ft.  span,  the  west  one 
to  carry  the  usual  water  of  the  creek  and  the 
other  two  to  take  any  possible  flood  that  might 
occur.  The  fourth  arch  at  the  east  side  wilt 
be  of  20-ft.  span  for  a  wagon  roadway  to 
pass  beneath  the  tracks.  This  is  a  $30,000 
contract  and  all  the  work  is  to  be  completed 
about  Dec.  1. 

The  Great  Lakes  Dredge  &  Dock  Co..  which 
has  the  contract  for  the  construction  of  the 
new  $120,1100  Chicago  &  Western  Indiana  R,  R. 
bridge  over  the  Calumet  River  at  124th  St., 
Chicago.  111.,  has  started  work  on  the  struc- 
ture. The  old  bridge  will  remain  intact  until 
the  completion  of  the  new  one. 

The  Board  of  Local  Improvements  have  in- 
structed Ira  G.  Hedrick,  Bridge  Engineer 
Kansas  City,  Mo.,  to  prepare  plans  for  the 
construction  of  a  low  structure  at  Peoria,  III. 
The  new  bridge  will  be  connected  with'  the 
old  bascule  now  standing  and  the  old  ap- 
proaches will  be  used.  This  change  was  made 
necessary  on  account  of  the  railroads  con- 
tributing $25,000  each  instead  of  $.35,000  for 
the  construction  of  the  necessary  $70,000  ap- 
proach to  a  high  structure. 

The  Board  of  Local  Improvements  of 
Lloomington,  111.,  have  decided  to  take  steps 
for  the  construction  of  a  bridge  over  Sugar 
Creek  on  North  Clinton  St.,  between  the 
properties  owned  by  S.  R.  White  and  J.  P. 
W  alker.  The  structure  as  proposed  is  esti- 
mated to  cost  $3,700,  of  which  the  B.  &  N.  Ry. 
and  the  owners  of  the  abutting  propertv  will 
pay  a  part. 

the  Tolict  Bridge  Co.,  Joliet.  III.,  has  been 
awarded  the  contract  for  the  construction  of 
the  bridee  over  Little  Bureau  Creek  near  the 
Corey  Farm,  Kasbeer,  III.,  by  the  County 
Commissioners  at  Princeton.  111. 


marked  thus  •{•  indicate  work  now  open  for  bids. 
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Representatives  of  the  Fifth,  Thirtieth  and 
Thirtv-first  Wards  are  urging  the  Chicago 
Railway  officials  and  the  Sanitary  District 
Trustees  to  take  definite  action  on  the  recon' 
struction  of  the  bridge  in  Kedzie  Ave.,  cross- 
ing the  drainage  canal,  in  Chicago,  III. 

Following  bids  were  opened  by  B.  J.  Mul- 
laney,  Commissioner  of  Public  Works.  Chi- 
cago', 111.,  for  the  repairs  to  the  abutments, 
center  pier  protection  and  approaches  of  the 
lij6th  St.  bridge  over  the  Calumet  River: 
Great  Lakes  Dock  &  Dredging  Co.,  138  Wash- 
ington St.,  Chicago;  removing  west  abutment, 
center  pier  protection,  filling,  excavating,  etc., 
.>J1,-2(J.5:  oak,  -2.5.000  B.  M.,  $1,975;  yellow  pine, 
1.5  000  B.  M  $1,03.5 :  white  pine,  3.5,0O0  B.  M., 
$L',0(i.5;  oak  piles,  delivered,  17,000  ft.,  $3,060; 
piles,  driven.  1,0.50  lin.  ft..  $1,807;  chains  for 
pile  clumps,  structural  steel.  0,000  lbs.,  $3iio; 
dredging  .5.000  cu.  vds.,  $1,400;  total  $12,007. 
The  FitV  Simons  &  Connell  Co.,  131  LaSalle 
St..  Chciago,  removing  west  abutment,  center 
pier  protection,  filling,  excavating,  etc.,  S1.500; 
oak.  $25,000  B.  M.,  $2,125;  yellow  pine,  15.000 
B  M,  $1,125;  white  pine,  35,000  B.  M.,  $2,- 
275;  oak  piles,  delivered,  17.000  lin.  ft..  $3,400; 
pile,  driven,  16.500  lin.  ft..  $1,080  ;  chains  for 
clumps,  structural  steel,  0,000  lbs.,  $27o ;  dredg- 
ing. 5,000  cu.  vds.,  $1,.500;  total,  $14,175. 

Following  bids  were  received  by  B.  J.  Mul- 
laney.  Commissioner  of  Public  Works.  Chi- 
cago 111.,  for  the  repairing,  lengthening  and 
reconstructing  the  draw  span  of  the  100th 
St.,  bridge  over  the  Calumet  River :  Roemheld 
construction  Co.,  171  LaSalle  St.,  Chicago. 
(1)  lengthening  and  reconstructing  draw  span, 
etc.,  $8,(i25;  (2)  additional  structural  steel,  2,- 
OOO  lbs.  $140;  (3)  additional  steel  castings,  2,- 
oOO  lbs  $240;  total,  $11,005.  The  Kettler-Elliott 
Erection  Co..  (1)  $9,812;  (2)  $80;  (3)  $220; 
total  $10,112.  Gandele  Bros.  &  Co.,  (.1)  $10,- 
.500;  (2)  $150-  (3)  $340;  total,  $10,990.  Geo. 
W  Jackson  Co..  Inc.,  756  W.  Jackson  Blvd., 
Chicago,  (T)  $11,390;  (2)  $100;  (3)  $400;  to- 
tal $11,890.  John  J.  Gallerv.  138  Washmgton 
St.,  Chicago.  (1)  $r2..5oO;  (2)  $180;  (3)  $2oo ; 
total  $12,880;  Strobel  Steel  Construction  Co., 
.08  jkckson  Blvd.,  Chicago,  (1)  $13,300;  (2) 
$100:   (3)  «-240:  total,  $13,040. 

Indiana. 

4«Bids  will  be  received  until  10  a.  m.,  Sept. 
12.  by  L.  D..  Cabell,  .\ssistant  Depot  Quarter- 
master Jefifersonville.  Ind.,  for  reoairs  at  the 
Knoxville  National  Cemetery:  (1)  repairs 
to  oid  stone  bridge:  (2)  painting  of  all  re- 
pairs thereto;  (3)  reoairs  to  outbuildings;  (4) 
concrete  construction  on  cemetery  grounds ; 
(5)   furnishing  50  cu.  yds.  of  soil. 

The  commissioners  of  Marion  County,  In- 
dianapolis, Ind.,  have  awarded  the  following 
contracts  for  the  construction  of  culverts 
throughout  the  county :  Chas.  Hoover,  tw;o 
concrete  steel  culverts  in  Decatur  township 
for  $1.085 :  Volpp  &  Foitz.  one  culvert  in 
Center  township  for  $840;  A.  W.  Moore  Co., 
one  culvert  in  Pike  township  for  $872 ;  Chas. 
Hoovcr.one  culvert  in  Lawrence  township  for 
$.580;  one  culvert  in  Lawrence  township  for 
$510;  one  culvert  in  Lawrence  township  for 
$535;  one  culvert  in  Lawrence  township  for 
$.5.50.  Bids  for  this  work  were  opened  .\ug. 
25  ,-ind  awarded   .'\ug.  27. 

•J«Trustees  of  Eagle  Township  will  receive 
bids  until  noon,  Sept.  22,  at  the  office  oi  Lay- 
ton  Allen,  44  Lombard  Bldg.,  Indianapolis. 
Ind.,  for  the  construction  of  8-room  school 
house  at  Zionsville  and  repairing  old  building 
at  same  place.     H.  II.  .^very  is  Trustee. 

Iowa. 

The  City  Council  of  Fort  Dodge,  Iowa,  has 
awarded  the  contract  for  the  construction  of 
the  3d  St.  viaduct  to  the  Indiana  Bridge  Co., 
at  $57,332.  Eleven  firms  submitted  propo- 
sals. 

Kansas. 

The  Leavenworth  Bridge  Co.,  of  Leaven- 
worth, Kan.,  has  been  awarded  a  contract  by 
the  county  commissioners  of  Wauliaunsee 
County,  .\ima,  Kan.,  for  the  construction  of 
a  bridee  across  the  Kaw  River  for  $15,700. 
Bids  were,  opened   Aug.  29. 

Harvey  and  Sedgwick  Counties,  according 
to   advices   from    Newton,   Kan,,   will   join    in 


the  construction  of  a  60-ft.  concrete  bridge 
on  the  line  south  of  section  36,  Sedgwick 
township  to  replace  the  old  wooden  struc- 
ture. 

Louisiana. 

•J«Bids  will  be  received  until  noon.  Sept.  14, 
by  Board  of  County  Commissioners  for  the 
alterations  and  additions  to  the  2-story  brick 
courthouse  at  Thibodaux,  La.  Favrot  & 
Livaudais,-  Ltd.,  839  Gravier  St.,  New  Or- 
leans, La.,  are  architects. 

The  Budget  Committee  of  the  New  Orleans 
City  Council  have  reported  favorably  on  the 
Frawdev  ordinance  based  on  a  report  of  Act- 
ing City  Engineer  Willis,  appropriating  $14,000 
out  of  the  budget  of  1919  for  the  immediate 
renovation  of  the  Hagan  Ave.  bridge  over  the 
New  Basin  Canal,  Plans  for  the  work  have 
been  prepared  and  bids  for  the  same  will  soon 
be  advertised. 

Massachusetts. 

Geo.  T.  Rendle,  of  28  School  St.,  Boston, 
Mass..  at  $9,972,  was  the  lowest  bidder  for  re- 
pairing Broadway  Bridge  in  South  Boston. 
Bids  were  opened  Sept.  1. 

Michigan. 

Plans  have  been  decided  upon  by  the  City 
Council  for  the  construction  of  the  proposed 
concrete  bridges  at  Gull  and  Mill  St.  over  the 
Kalamazoo  River  in  Kalamazoo.  Mich.  Each 
bridge  will  be  200  ft.  long,  consisting  of  three 
spans.  The  Mill  St.  bridge  will  have  a  24  ft. 
roadway  and  no  sidewalk,  while  the  Gull  St, 
structure  will  have  a  roadway  31  ft,  wide  and 
6-ft,  sidewalk, 

Minnesota. 

.\t  the  next  meeting  of  the  West  End  Hill- 
side Improvement  Club,  Duluth,  Minn,,  ways 
and  means  will  be  discussed  to  secure  the 
replacement  of  the  bridge  over  Miller's  Creek 
at  13th  St„  which  was  washed  out  15  years 
ago. 

Owing  to  the  great  expense  m  connection 
with  the  construction  of  such  a  bridge  as  is 
proposed  by  the  Park  Board,  Minneapolis, 
Minn.,  over  the  canal  between  Lake  Calhoun 
and  Lake  of  Isles  in  Minneapolis,  i\Iinn„  the 
Chicago.  Milwaukee  &  St.  Paul  has  suggested 
as  a  substitute  a  concrete  bridge  estimated 
to  cost  $14,000,  which  is  $9,0o0  below  the  esti- 
mate of  the  other  structure  proposed.  W.  F. 
Decker  and  W.  P.  Cowles,  the  latter  engineer 
of  the  Park  Board,  have  decided  to  inspect 
similar  bridges  at  Evanston,  111. 
Missouri. 

The  county  commissioners  of  Nodaway 
County,  Mo.,  have  awarded  a  contract  for  the 
construction  of  28  bridges  and  11  steel  cul- 
verts in  different  townships  of  the  countv  to 
H,  H.  Sparks,  of  Omaha.  Neb,,  for  $9,563. 
Bids  were  opened  Aug.  18. 

The    contract    was     awarded     by     the    City 
Council    of    Hannibal,    Mo.,    to     Hueston     & 
Bland,   at   $2,9.58    for   the   construction   of   the 
two  concrete  abutments   for  3d  St.  bridge. 
Montana. 

i|«Bids  will  be  received  at  the  office  of  the 
Granite  County  Clerk.  Philipsburg,  Mont.,  un- 
til 4  p.  in.,  Sept.  13.  for  the  construction  of 
a  combination  wagon  bridge  across  the  Hell 
Gate  River  at  Nimrod.  Mont.  The  structure 
will  be  of  Oregon  fir  with  16-ft.  roadway, 
floored  with  4-in.  native  fir  plank.  The  cost 
will  be  borne  equallv  by  Missoula  and  Gran- 
ite  Counties. 

Nebraska. 

Five  spans  of  the  St.  Joseph  &  Grand  Isl- 
and R.  R.  bridge  over  the  Platte  River  north 
of  Grand  Island.  Neb.,  have  been  destroyed 
by  fire  and  immediate  steps  will  be  taken  to- 
,ward  the  reconstruction  of  the  same, 

\  movement  has  been  started  in  Ravenna, 
Neb.,  looking  to  the  construction  of  a  bridge 
across  Beaver  Creek,  a  half  mile  west  of  that 
place. 

New  Jersey. 

Plans  have  been  approved  by  Secretary 
Dickenson  of  the  L^nited  States  War  Depart- 
ment for  the  construction  of  a  $60,000  Scher- 
zcr   rolling  lift  bridge  which   is  to  span  Grea 


Channel  in  front  of  the  Stone  Harbor  Yacht 
Club,  Stone  Harbor,  N.  J.  Material  for  the 
structure  has  already  been  ordered  and  work 
on  the  bridge,  which  will  be  1,100  ft.  in  length, 
will  be  done  under  the  supervision  of  the  com- 
pany's engineers. 

New  York. 

'•I*Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C,  will  receive  bids 
until  11  a.  m.,  Sept.  24,  for  the  construction 
of  a  mortuary  at  the  naval  hospital,  Brook- 
lyn, N.  Y.  W.  M.  Smith  is  Acting  Chief  of 
the  Bureau. 

<^Bids  will  be  received  until  noon,  Sept.  8, 
by  B.  F.  Cresson,  Jr.,  Deputy  and  Acting 
Commissioner  of  Docks,  Pier  A,  foot  of  Bat- 
ter place,  North  River,  Manhattan,  New  Y'ork 
City,  for  furnishing  all  the  labor  and  materi- 
als required  for  reconstructing  and  repairing 
the  ferry  structures  at  the  foot  of  Broadway, 
East  River,  Borough  of  Brooklyn. 

•f"Bids  will  be  received  until  11  a.  m.,  Sept.  9, 
by  .\lfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn  City  of  New  York,  for  tur- 
nishing  all  the  necessary  labor  and  materials 
for  the  alterations  and  repairs  to  basement 
of  building  327  Schermerhorn  St..  borough  of 
Brooklyn  (Department  of  Public  Charities), 
to  fit  up  same  for  the  Domestic  Relations 
court, 

4*Bids  will  be  received  by  James  Knox  Tay- 
lor, Supervising  Architect.  Treasury  Depart- 
ment, Washington,  D.  C,  until  3  p.  m.,  October 
12,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  United  States  Post  Office 
at  Malone,  N.  Y. 

Board  of  Contract  and  Supply,  Rochester, 
N.  Y.,  has  awarded  the  contract  to  Whitmore, 
Rauber  &  Vicinus,  at  $10,572  for  the  construc- 
tion of  a  reinforced  concrete  bridge- over  Red 
Creek  at  Westfall  Road,  near  the  southern 
limit  of  Genesee  Valley  Park.  The  new 
bridge  will  take  the  place  of  an  old  frame 
structure. 

According  to  information  received  recently 
from  Niagara  Falls,  N.  Y.,  plans  have  been 
submitted  to  the  Grade  Crossing  Commission 
for  the  construction  of  the  approaches  to  the 
proposed  new  bridge  over  the  tracks  of  the 
New  York  Central  R.  R,  at  11th  St,,  from 
North  to  Grove  Ave. 

Superintendent  of  Public  Works  F.  C.  Ste- 
vens, .-Mbany,  N.  Y.,  has  awarded  the  contract  • 
No.   79    (Barge   Canal)    to   Lupfer  &  Remick, 
590  Ellicott  Sq.,  Buffalo,  N.  Y.,  at  $37,480. 

Town  Boards  of  Fenton  and  Chenango, 
N.  Y..  have  awarded  the  contract  for  the  con- 
struction of  the  steel  and  iron  highway  bridge 
between  the  two  cities  to  the  Climax  Road 
Machine  Co.,  Marathon,  at  $17,.543.  Bids  re- 
ceived are  as  follows :  United  Construction 
Companv.  Albany,  sub-structure  and  steel 
superstructure,  with  high  trusses,  $18,578; 
Owcgo  Bridge  Company,  sub  and  super-struc- 
ture, with  floor,  $18,450,  without  floor,  paving, 
etc.,  $17,400 ;  Climax  Road  Machine  Company 
of  Marathon,  steel  superstructure.  382  ft,  in 
length,  with  floor,  $13,920 ;  sub  and  super- 
structure, $17,543 ;  Owego  Concrete  Company, 
concrete   arch  bridge.  $19,000. 

The  Board  of  Public  Works,  Oneida,  N.  Y., 
has  taken  up  the  matter  of  constructing  a 
new-  lift  bridge  over  the  feeder  at  Sherman 
St.  The  Common  Council  has  already  acted 
favorably  on  the  proposition. 

Ohio. 

^The  Board  of  County  Commissioners, 
Cuyahoga  County,  at  Cleveland,  Ohio.,  will  re- 
ceive bids  until  11  a,  m,.  Sept,  10,  for  furnish- 
ing necessary  labor  and  material  for  the  re- 
pair of  Lorain  road  on  Rocky  River  brids^e 
approach  and  at  Kamms  Corner,  Rockport. 
J,  F.  Goldenbogen  is  Clerk  of  the  Commis- 
sioners. 

^The  Board  of  County  Commissioners, 
Cincinnati.  Ohio,  will  receive  bids  until  noon, 
Sept.  16.  for  the  construction  under  Specifica- 
tions No.  103.  a  concrete  bridge  over  Toad 
Creek,  near  the  Colerain  Pike  on  the  River 
road  in  Colerain  township.  Fred  Dreihs  is 
Clerk  and  Stanley  Struble  is  President  of  the 
Board, 
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Archer  &  Day,  of  Bellaire,  Ohio,  has  been 
awarded  a  contract  for  the  construction  of  a 
bridge  over  Steep  Run  in  St.  Clairsville,  Ohio, 
for  $7.70  per  cu.  yd.  Bids  were  opened  Aug. 
29th. 

At  a  joint  session  of  the  Boards  of  Com- 
missioners of  Knox  and  Licking  Counties  at 
Mt.  Vernon,  Ohio,  the  following  bids  were 
received  for  the  super  and  substructure  of 
the  joint  Knox-Licking  County  bridge,  known 
as  the  Mitchell  bridge,  1%  miles  west  of 
Lock,  Milford  township,  for  the  superstruc- 
ture the  Mt.  Vernon  Bridge  Company  pre- 
sented a  bid  for  $4,000.  The  Capital  Con- 
struction Company  of  Columbus  bid  $4,19-5. 
The  Illinois  Bridge  Company  presented  plans 
and  bids  for  a  concrete  bridge,  there  being 
three  bids — one  for  a  90-ft.  span  concrete 
arch  for  $3,997,  one  for  a  9o-ft.  span  concrete 
arch  for  $4,386  and  one  for  two  50-ft.  spans 
for  $4,387,  The  bids  on  the  substructure  were 
as  follows :  P.  M.  Barnes  piling  40  cents  per 
lin.  ft. :  concrete  $6.34  per  cubic  yard ;  Payne 
&  White  pilinc  .50  cents  per  lin.  ft. ;  concrete 
$5.48  per  cu.  yd. 

.-\  proposition  is  being  agitated  by  a  mem- 
ber of  the  Citv  Council  to  circulate  a  petition 
to  secure  an  election  to  vote  on  the  question 
of  issuing  bonds  amounting  to  $1,000,000  to 
provide  funds  for  the  construction  of  the  pro- 
posed high  level  bridge  from  Clark  Ave.  S.  E., 
to  Clark  Ave.  S.  W..  Cleveland,  Ohio,  cost  of 
which  is  estimated  at  $900,000. 

The  Chicago,  Lake  Shore  &  Michigan 
Southern  R.  R.  has  decied  to  construct  a 
bascule  lift  bridge  at  Ashtabula,  O.,  at  the 
Shipyard  site.  Work,  it  is  planned,  will  be 
completed  by  March,   1911. 

Contracts  for  the  construction  of  several 
bridges  in  the  northern  part  of  Belmont 
County  have  been  awarded  at  St.  Clairsville, 
O..  to  contractors  as  follows :  L.  C.  Rother- 
mund  was  given  the  five  follov.ing  contracts : 
The  forks  of  the  road  bridge,  the  Jones 
bridge,  the  Frazier  bridge,  the  Walcot  No.  1 
and  northeast  walls,  and  the  coal  bank  wall 
on  Sloan's  run.  Robert  McMillen  was  award- 
ed the  following:  he  Cunningham  wall,  log 
cabin  wall  and  Berkles  run  bridge.  Archer  & 
Day  were  awarded  the  contract  for  the  Cash 
bridge.  Stone  and  concrete  will  be  used  in  all 
these  bridges. 

The  Mt.  Vernon  Bridge  Co.  was  awarded 
the  contract  for  the  construction  of  the  Sixth 
Ave.  bridge  and  the  Beadle  bridge  across  Fat- 
tier's  run,  the  first  being  60  ft.  long  and  28 
ft.  wide  and  the  latter  54  ft.  long  and  14  ft. 
wide.  The  bids  received  were  as  follows : 
Sixth  Ave.,  superstructure,  Oregonia  Bridge 
Co.,  $2,893:  Beadle  superstrucrure,  $1,527. 
Reichelderfer  Bros.,  Beadle  bridge,  $1,510. 
Carolina  Eng.  Co.,  Sixth  Ave.,  $2,857 ;  Beadle, 
$1,570.  Capitol  Construction  Co.,  Sixth  Ave., 
$2,810;  Beadle,  $1,545.  York  Bridge  Co., 
Sixth  Ave.,  $2,850:  Beadle,  $1,507.  Mt.  Ver- 
non Bridge  Co.,  Sixth  Ave,,  $2,723:  Beadle, 
$1,487. 

The  Commissioners  of  Huron  County,  O., 
have  awarded  the  contract  for  the  construc- 
tion of  Marsh  Run  bridge  in  Celeryville,  the 
estimated  cost  of  which  was  $1,300,  to  the 
Modern  Construction  Co..  Fremont.  O.,  for 
$1,249.  Bids  were  received  as  follows  for  the 
Kellogg  bridge,  the  estimated  cost  of  which 
was  $1,900:  Rilev  Pardo.  Monroeville,  $1,900; 
Truett  &  Rikeman,  Milan.  $2,187.-50;  R.  A. 
Booth.  Sandusky.  $1,815.10;  I.  M.  Kooker, 
Fitchville.  $2,175.  For  the  Hindley  bridge,  the 
estimated  cost  of  which  was  $8.38.73 :  Riley 
Pardo.  Monroevil.e,  $804.40;  Truett  &  Rike- 
man, Milan,  $1,024.20;  R.  A,  Booth.  Sanduskv, 
$859.10;  L  N.  Kooken.  Fitchville,  $806.50, 

Oklahoma. 

•{•Board  of  County  Commissioners.  Pawnee, 
Okla.,  will  receive  bids  until  6  p,  m,.  Sept.  19, 
for  the  necessary  labor  and  material  for  the 
following:  Bridge  over  Camp  Creek  on  the 
one-sixteenth  line  running  east  and  west 
through  the  south  %  of  section  25-21-4  E.  I. 
M.  ^Material  for  said  bridge  to  be  steel.  Also 
bridge  on  the  section  line  over  Hell  Roaring 
Creek  between  sections  10  and  1-5-21-6  E  I 
M.  Bids  will  be  accepted  for  stone  piers  with 
steel   structure,   also   for     stone     arch.     Also 


bridge  over  Ranch  Creek  between  sections  19 
and  30-21-7  E.  L  M.  Bids  will  be  received  for 
stone  piers  with  steel  superstructure,  also  with 
tubular  piers  with  steel  superstructure.  Also 
bridge  on  section  line  over  Kinney  Creek  be- 
tween sections  25  and  -36  E.  I.  M.  Bids  will 
be  received  for  stone  piers  only.  Also  one 
steel  structure  on  Cimarron  River  in  the  west 
one-half  of  section  31-20-10  E.  L  M.  Bids 
will  be  received  for  one  steel  span  180  ft.  with 
tubular  piers.  Frank  Shoemaker  is  County 
Clerk. 

Pennsylvania. 

4*Bids  will  be  received  until  Sept.  8  by  the 
Coufity  Commissioners  at  Uniontown,  Pa.,  for 
the  construction  of  a  bridge  over  Georges 
Creek  in  Xicbolson  and  Springhill  townships. 

•{•Bids  will  be  received  by  the  Commission- 
er of  Beaver  County  at  Beaver,  Pa.,  until  10 
a.  m..  Sept.  13,  for  the  construction  of  a  con- 
crete bridge  over  Crow's  Run  near  Wallace 
City   in   Xew   Sewickley  township. 

•{•Bids  will  be  received  until  noon,  Sept.  12, 
by  R.  J.  Cunningham.  County  Controller, 
Pittsburg,  Pa.,  for  repairing  the  floors  of  the 
following  county  bridges,  viz. :  1  and  2,  Camp- 
bell's Run.  S.  S.;  4,  5,  6,  9,  10,  14,  15  and  17. 
Chartiers  Creek;  2  and  12,  Deer  Creek;  3  and 
4,  Deer  Creek  Little-  1,  Kellys  Rim;  3,  4,  5 
and  6,  Killibuck  Run ;  2,  Long  Run ;  4,  Low- 
ries  Run ;  1.  Pangburn  Run ;  4,  Peters  Creek ; 
2,  7  and  8,  Pine  Creek;  2,  Plum  Creek;  2, 
Popeto  Creek;  1,  2  and  3,  Robinsons  Run, 
north  branch ;  3,  Robinson's  Run,  south 
branch;  1,  Sandy  Creek;  2  and  3,  Sewickley 
Creek  Little ;  1.  Sewickley  Creek  Little,  south 
branch ;  5.  Turtle  Creek,  and  repairing  ma- 
sonry bridge  No.  1,  Cow  Run.  Bids  shall  be 
by  the  lumft  sum  for  each  bid  complete,  shall 
be  accompanied  by  a  bond  in  the  amount  of 
the  bid,  of  a  surety  company  approved  by  the 
Common  Pleas  Courts  of  Allegheny  County. 
The  right  to  reject  any  or  all  bids  is  reserved. 
Specifications  can  be  seen  and  blanks  for  bid- 
ding obtained  at  the  ofiice  of  the  county  engi- 
neer,  room  308  courthouse. 

^•Bids  will  be  received  until  noon,  Sept.  15. 
by  the  County  Controller,  Pittsburg,  Pa.,  for 
installing  feeder  system  for  electric  lighting 
of  buildings  at  Allegheny  County  Home. 
Woodville,  Pa.  R.  J.  Cunningham  is  County 
Controller, 

4*Bids  will  be  re  received  by  R,  J.  Cun- 
ningham, County  Controller,  Pittsburg,  Pa., 
until  noon,  Sept.  15,  for  the  installation'  of  a 
low  pressure  steam  supply  and  return  mains 
and  connections  at  Allegheny  Countv  Home, 
Woodville,   Pa. 

^Board  of  Commissioners,  Lehigh  County, 
at  Allentown,  Pa.,  will  receive  bids  until  10 
a.  m.,  Sept.  12,  for  furnishing  all  labor 
and  material  for  the  construction  of  the 
super  and  substructure  of  a  two-span  con- 
crete encased  steel  girder  bridge  over  the 
Ontelaunee  Creek.  Lynn  Township,  near  Wan- 
amaker.  Pa.     J.  S.  Troxell  is  Clerk. 

J.  S.  Mcllvaine  &  Co.,  of  Chambersburg, 
Pa.,  have  been  awarded  a  contract  for  the 
construction  of  a  new  steel  bridge  over  Ma- 
hanoy  Creek  on  South  Third  St.  in  the  bor- 
ough of  Ashland  for  $2,480.  Bids  were 
opened    Aug.   29. 

The  County  Commissioners  at  Hollidays-, 
burg..  Pa.,  will  at  once  take  steps  toward  the 
construction  of  a  new  bridge  to  replace  the 
old  structure  which  was  recently  destroyed  by 
a  traction  engine.  A  concrete  structure  is  un- 
der consideration. 

Plans  have  been  completed  by  the  Survey 
Bureau,  Philadelphia,  Pa.,  for  the  widening  of 
the  Chestnut  St.  Bridge.  Instead  of  a  26-ft. 
cartway  and  6-ft.  sidewalks,  the  cartway  will 
be  increased  to  36  ft,,  making  it  possible  for 
teams  to  use  the  bridge  both  ways  without  the 
necessity  for  using  the  car  tracks,  and  the 
walks  will  each  be  8%  ft,  wide.  This  will 
relieve  the  congestion  that  for  years  has  been 
a  source  of  annoyance  and  a  handicap  to  West 
Philadelphia, 

The  Board  of  County  Commissioners,  at 
Ebensburg,  Pa,,  have  awarded  the  contract  to 
William  Schmidt,  Johnstown.  Pa.,  at  $1,800, 
for  the  construction  of  a  bridge  over  the 
South  Fork   Creek   near   Lovett.     Other  bid- 


ders were  J.  A.  Lord,  Hastings,  $1,9-50,  and 
the  Fetterman  Engineering  Co.,  Johnstown, 
Pa.,  $2,090.  The  only  bid  received  by  the 
Commissioners  for  the  construction  of  the 
bridge  in  Carroll  township  at  Eckenrode's 
Mills  was  that  of  J.  .Ashley  Lord,  $2,200. 

The  County  Commissioners  at  Butler,  Pa., 
have  awarded  the  contracts  for  the  follow- 
ing :  Superstructure  of  the  New  West  St. 
bridge,  Penn  Bridge  Co.,  Beaver  Falls,  at  $5,- 
942;  substructure  of  concrete  to  I.  T.  Heaven, 
Mount  Chestnut,  at  $6.17  per  cu.  yd.;  super- 
structure of  the  Kearns  bridge  in  North  But- 
ler to  the  American  Bridge  Co..  at  $2,915; 
substructure  to  J.  D.  Fleming,  Millerstown, 
for  $5,94  per  cu,  yd. 

The  contract  has  been  awarded  Williams  & 
Co,,  Pottsville,  by  the  Reading  Ry,  Co,,  for 
the  construction  of  concrete  arches  to  replace 
the  wooden  truss  bridge  over  the  Schuylkill 
River  at  Mill   Creek  Junction  near  Pottsville, 

Commissioners  of  Montgomery  County,  Pa,, 
have  awarded  the  contract  for  the  construc- 
tion of  a  bridge  at  Pottstown  to  Willauer  & 
Co,,  Pottstown,  for  $4,774.  A  contract  for  the 
construction  of  a  bridge  in  Marlborough  was 
awarded  James  Smith,  Green  Lane,  at  $2,992, 
Other  bids  were  as  follows :  For  the  High 
Street  structure— William  Hallman.  $5,223;  $1 
cubic  vard  for  excavation  ;  $4.90  for  masonry. 
John  H.  Rush.  $4,998;  50  cts.  cubic  yard  for 
excavation ;  $6  for  masonrv.  Missimer  & 
Wohl.  $5,203.20;  .50  cts.  for  excavation;  $5 
for  masonry.  Shull  Construction  Co.,  $6,740; 
85  cts.  cubic  yard  for  excavation :  $6.75  for 
masonry.  Massillon  Bridge  Co.,  $5,380;  60 
cts.  cubic  yard  for  excavation ;  $6  for  ma- 
sonry. James  M.  Smith,  $5,749;  $5.40  for  ma- 
sonry. For  Swamp  Bridge — William  Hall- 
man.  $3.982.51 ;  75  cts.  cubic  yard  for  excava- 
tion :  $5  for  masonry.  Massillon  Bridge  Com- 
pany, $3,740 ;  75  cts,  cubic  yard  for  excava- 
tion :  $6,25  for  masonrv,  James  M,  Smith, 
$2,992;   $4,90   for   masonry. 

Bids  for  the  new  College  Ave.  bridge  in 
York,  Pa.,  were  received  in  sections  as  fol- 
lows :  A  and  B  means  the  retaining  wall  and 
filling  in  from  Oak  Lane,  at  the  eastern  end 
of  the  structure,  to  the  Northern  Central  rail- 
way, where  it  is  proposed  the  first  concrete 
arch  will  begin.  The  section  from  Oak  Lane 
to  the  east  bank  of  the  Codorus  Creek,  in- 
cluding the  proposed  concrete  arch  across  the 
railroad  tracks,  is  known  as  "A,  B  and  C." 
The  remainder  of  the  bridge  is  known  as  "C 
and  D."  The  bids  were :  Drurv  Construc- 
tion Co.,  B  and  C,  $68,000;  A,  B  and  C.  $72,- 
9-50;  A  B.  C  and  D,  $85,450;  Zero  Concrete 
Co..  B  and  C,  $65,000;  A,  B  and  C,  $69,800; 
A.  B.  C  and  D.  $82,300.  Bids  were  received 
as  follows  for  the  improvement  of  the  old 
College  Ave.  bridge  bv  encasing  it  in  concrete : 
Nelson  &  Meredith  Co.,  $31,985;  Hartley, 
Ziegler  Co.,  $23,278. 

Engineers  of  the  Philadelphia  &  Reading 
R.  R.  Co.  are  now  preparing  plans  for  the 
construction  of  the  new  steel  bridge  over  the 
Schuylkill  River  at  Mill  Creek  Junction,  near 
Port  Carvon  Station,  Pa.  The  structure  will 
also  extend  over  the  lower  road  to  Pottsville 
as  does  the  present  structure. 

Tennessee. 

The  Nashville  Bridge  Co.,  according  to  ad- 
vices from  Wavcrly,  Tenn.,  has  the  contract 
for  the  construction  of  a  steel  bridge  over 
the  Duck  River  at  Link  Ford  at  $18,500.  Ma- 
terial is  now  being  hauled  to  the  scene  of 
construction. 

Texas. 

•{•Bids  will  be  received  until  October  1,  by 
H.  H.  Simmons,  General  Manager.  El  Paso 
&  Southwestern  R.  R,  Co.,  of  Texas,  at  El 
Paso,  Tex,,  for  the  enlarging  of  the  com- 
pany's El  Paso  freight  house. 

The  contract  for  the  construction  of  the 
Travis  St.  bridge  in  San  Antonio,  Texas.,  has 
been  awaded  by  the  city  council  to  the  Lever- 
sledge  Bridge  Co.,  Fort  Worth,  Tex.,  at  $14,- 
800.  The  structure  will  be  of  reinforced  con- 
crete and  the  city  will  pave  it  from  its  own 
plant. 

The  City  Council  of  San  Antonio,  Texas, 
has  granted  the  Galveston,  Harrisburg  &  San 


Items  marked  thus  4»  indicate  work  now  open  for  bids. 
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Antunio  Ry.  Cn.  an  (.xlcnsiim  of  ijn  days  to 
the  time  in  uliich  to  complete  tlie  Hays  St. 
viaduct. 

Advices  from  Dalhart,  Texas.,  state  that 
plans  have  been  made  for  the  construction  of 
a  $10,000  bridge  and  dam  over  the  Rita  Blanco 
Canyon  leading  into  Dalhart  from  Hartley 
County,  connecting  with.  Denrock  Ave.,  mak- 
ing a  20  ft.  deep  lake  several  miles  in  length. 

The  County  Commissioners  at  Gonzales, 
Texas,  are  preparing  to  advertise  for  bids  for 
the  construction  of  a  steel  bridge  near  Dreyer 
and   Hamon   to  cost  $6,000. 

Commissioners  of  DeWitt  and  Goliad  Coun- 
ties, Texas,  have  awarded  the  contract  for 
the    construction    of    the    county     line    bridge 


over  the  Fifteen  Mile  Coletto  to  M.  S.  Hasie. 
Jr.,  Dallas,  Texas,  for  $5,798.  The  structure 
according  to  the  terms  of  the  contract  must 
be  comnleted  by   May   1,   1011. 

Washington. 

Chas.  F.  Burgeson  of  Tacoma,  Wash.,  has 
been  awarded  a  contract  by  Capt.  E.  C.  Long, 
Constructing  Quartermaster,  482  Arcade  An- 
nex, Seattle,  Wash.,  for  the  construction  of 
pile  trestle  bridge  across  the  Carbon  River 
for  $3,200,  The  work  includes  furnishing  ma- 
terial and  construction.  Bids  were  opened 
Aug.   13. 

The  Board  of  County  Commissioners,  ac- 
cording to  advices  from  Malott,  Wash.,  has 
awarded   the    following   contracts:      Combina- 


tion steel  and  timber  liridgc  over  the  Okano- 
gan River  at  Omak,  William  Oliver  Bridge 
Co.,  Spokane,  Wash.,  $12,470;  a  combination 
steel  and  timber  bridge  over  the  same  river 
at  Tonasket  to  the  Hennepin  Bridge  Co., 
Minneapolis,  Minn.,  at  $(i,288;  combination 
wood  and  steel  bridge  across  the  Methow 
River  at  Winthrop  to  the  William  Oliver 
Bridge  Co.,  Spokane,  Wash.,  at  $4,920. 

Canada. 

•i'Bids  will  be  received  until  noon,  iicpt.  14, 
by  the  Transcontinental  Railroad  Commis- 
sion. P.  E.  Ryan,  Secy..  Ottawa,  Ont.,  for  wir- 
ing system  required  in  connection  with  the 
locomotive  shops  of  the  National  Continental 
Railway  east  of  Winnipeg,  Man. 


Alabama. 

•J-Bids  will  be  received  by  Robert  Tait,  City 
Treasurer,  Montgomery,  Ala.,  until  noon,  Sep- 
tember 19,  for  the  paving  of  the  roadway  of 
Madison  Ave.,  from  the  west  side  of  Bain- 
bridge  St.  to  the  city  limits,  with  brick,  asphalt, 
bitulithic  Blome.  granntoid  ulock,  mineral 
rubber,  wood  Ijlock,  Hassam  granite  block  or 
Hassam's    compressed    concrete    pavement. 

The  Board  of  Revenue  of  Birmingham.  Ala., 
is  advertising  for  bids  for  road  improvements 
to  be  made  with  the  $13,500  road  fund  which 
was  awarded  the  county  by  the  decision  ren- 
dered in  the  road  and  bridge  ta.N:  suit  between 
Birmingham  and  Jefferson  County.  The  fund 
is  to  be  expended  as  follows :  Pool's  Ford 
road,  Shades  mountain,  $2,000 ;  water  works 
hill  road.  $1,540;  Brookside  and  Mineral 
Springs  road,  $2,000 ;  Johns  road,  $4,000 ;  Lew- 
isburg  and  Walker  Chapel  highwav,  $1,000: 
Short  Creek  liill  road,  $1,250;  Shoal  Creek 
hill  road,  SI, 000.  The  improvements  to  be 
made  to  the  majority  of  these  roads  are  only 
on  stretches  of  one  or  two  miles,  the  greater 
part  of  the  work  consisting  of  grading. 

Arizona. 

The  Board  of  Supervisors  of  Prescott, 
Ariz.,  has  been  petitioned  to  construct  a  new 
wagon  road  -over  an  alleged  easy  grade  from 
Prescott  to  Walnut  Grove,  a  distance  of  40 
miles.  The  estimated  cost  of  the  road  is 
$7.5011. 

California. 

Greenw.'Il  &  Donlun  have  been  awarded  a 
contract  by  the  County  Commissioners  at 
Santa  Barbara,  Cal.,  for  the  construction  of 
a  road  in  Road  District  No.  4,  in  the  Fifth 
Township,    for    $2,750. 

.An  auto  club  has  been  organized  at  Wood- 
land, Cal.,  with  the  following  officers :  W.  H. 
Gregory,  pres,  :  J.  D.  Musgrove,  secy;  and 
L.  H.  Stephens,  treas.  The  organization  has 
lieen  perfected  for  the  purpose  of  promoting 
the  construction  of  state  or  inter-coimtv  roads. 

Advices  from  Fresno,  Cal.,  state  that  efforts 
are  being  made  to  improve  the  Silver  Creek 
road  on  the  west  side  to  the  .\rnold  Oil  dis- 
trict as  far  as  the  San  Benito  County  line.  A 
route  south  of  the  present  road  has  been  pro- 
posed. The  f-timated  cost  of  improving  the 
Toad  is  $15,0110. 

Colorado. 

The  State  Highwav  Commission  of  Colora- 
do has  made  the  following  appropriations  for 
the  construction  of  roads:  To  Mesa  County, 
for  the  road  from  DeBer|uc  to  Palisade,  $2.- 
."iOO:  to  Prowers  Countv.  $1,000:  to  Montrose 
County,  $1,500;  to  .Archuleta   County,  $1.0iiO. 

Idaho. 

C.  H.  Helmer  has  been  awarded  a  contract 
for  the  construction  of  about  12,500  lin.  ft.  of 
cement  sidewalks  at  Burley.  Ida.,  for  $1.85 
per  lin.  ft.  for  12  ft.  walk  and  curb,  and  $.14 
per  sc|.  ft.  for  5  ft,  and  G  ft.  walks.  Bids 
were  opened   .\ug.  24. 

Illinois. 

•|«Bids  will  be  received  until  1 1   a.  m.,  Sept. 


13,  by  the  Board  of  Local  Improvements,  302 
City  Hall,  Chicago,  III,  for  the  following  pro- 
posed sidewalks :  Ave.  L.,  from  90th  St.  to 
104th  St.,  including  420  sc].  ft.,  cement  side- 
walk, average  fill  2V2  ft. ;  Augusta  St.,  from 
Willow  Ave.  to  Austin  Ave.,  including  2,2bO 
sq.  ft.  of  6-ft.  cement  sidewalk,  average  hit 
1  ft.,  380  lin.  ft.  of  1  1-G  ft.  cut;  Belmont  Ave., 
from  North  41st  St.  to  North  42d  Ave.,  in- 
cluding 1,100  sq.  ft.,  average  fill  1  ft.,  180  lin. 
ft.  of  1  ft.  cut;  Bismarck  Place,  from  Noble 
St.  to  984  ft.  east,  including  1,200  sq.  ft.,  aver- 
age till  1  ft.,  200  lin.  ft.  of  1  ft.  cut;  Byron 
St.,  from  North  Mozart  to  North  Richmond 
St.,  including  540  sq.  ft.,  average  fill  2  ft. ; 
Commercial  Ave.,  from  87th  St.  to  91st  St.. 
including  5,000  sq.  ft.,  average  fill  8  ft. ;  Castel- 
lo  Ave.,  from  North  40th  to  the  C.  M.  &  St. 
P.  Ry..  including  1,200  ft.,  average  fill  IVa  ft. ; 
North  Central  Park  Ave.,  from  Elston  Ave. 
to  Grace  St.,  including  900  sq.  ft.,  average  fill 
1  ft. ;  Cullom  Ave.,  from  North  Clark  to 
North  Ashland  Ave.,  including  2,400  sq.  ft., 
average  fill   V2   ft. ;   Devon  Ave.,  including  9,- 

000  sq.  ft.,  average  fill  IVa  ft.;  Eberly  Ave., 
from  Elston  Ave.  to  Grace  St.,  including  180 
sq.  ft.,  average  fill  2  ft. ;  West  15th  St..  from 
South  Halsted  to  South  Canal,  5,500  sq.  ft., 
average  fill  2  ft. ;  North  40th  Court,  from  Hum- 
boldt Ave.  to  Armitage  Ave.,  14,5110  sq.  ft., 
average  fill  1  ft. ;  West  41st  St..  from  Butler 
St.  to  Wallace  St.,  300  sq.  ft.,  average  fill  1 
ft.  (repair  work)  ;  South  41st.  from  West 
31st  St.  to  West  32d  St..  2,000  sq.  ft.,  average 
fill  1  ft. ;  East  45th,  from  Cottage  Grove  to 
Vincennes  Ave.,  1,300  sq.  ft.,  average  fill  1  ft. 
(repair  work)  ;  Harbor  Ave.,  from  The  Strand 
to  92d  St..  7,0n0  sq.  ft.,  average  fill  3  ft. ; 
South  Hoyne  Ave.,  from  West  lti5th  to  107th 
St.,  3,300  sq.  ft.,  average  fill  \V2  ft,  275  lin. 
ft.  of  1%  ft.  cut ;  Lawrence  Ave.,  from  Drain- 
age Canal  to  North  Albany  Ave.,  4,000  sq.  ft., 
average  fill  2  ft.,  ()(30  lin.  ft.  of  2-ft.  cut;  Lang- 
don  St.,  from  Clybourn  Ave.  to  Uhland  St., 
280  sq.  ft.,  average  fill  1  ft. ;  Larrabee  St.. 
from  Crosby  to  Hawthorne  St.,  70:i  sq.  ft., 
average  fill  1  ft.  (repair  work);  Milwaukee 
Ave.,  from  West  Lawrence  Ave.  to  West  Sun- 
nyside  Ave..  300  sq.  ft.,  average  fill  1  ft.,  50 
lin.  ft.  of  1-ft.  cut ;  McHenry  St..  from  West 
North  Ave.  to  Blanche  St.,  1,590  sq.  ft.  aver- 
age fill  5  ft. ;  West  99th  St.,  3,200  sq.  ft.'  aver- 
age fill  1  ft. ;  North  Oakley  Ave.,  from'  West 
Division  to  Iowa  St.,  1,(350  sq.  ft.,  average  fill 

1  ft.,  275  lin.  ft.  of  4-ft.  cut;  Otis  St.,  from 
Vedder  to  West  Division  St.,  l.lOti  sq.  ft., 
average  (ill  (!  ft. ;  Perry  St.,  from  Cullom  Ave. 
to  Bcrteau  .\ve.,  330  sq.  ft.,  1%  ft.,  average 
fill  55  lin.  ft.  of  iVa  ft.  cut;  West  Quincy  St., 
from  South  Clinton  to  South  Jefferson  St., 
3,10tl  sq.  ft.,  average  fill  IVa  ft.;  South  Seelev 
•Ave.,  2,700  sq.  ft.,  average  fill  11/2  ft.;  West 
G3d  St.,  from  Chicago  &  Western  Indiana  R. 
R..  to  South  Halsted  St.,  1,200  sq.  ft.,  average 
fill  W2  ft.;  State  St.,  540  sq.  ft.,  average  fill  3 
ft.;  South  Sawyer  Ave.,  from  Ogdeu  Ave.  to 
a  point  75  ft.  south  of  West  21st  St..  1.900  sq. 
ft.,  average  fill  1  ft.  (repair  work)  ;  South 
Chicago  Ave.,  from  East  87th  to  Saginaw  Ave. 
111,000  sq.  ft.,  average  fill  31/2  ft. ;  West  21st  St., 
from    South   Jefferson  to   South    Halsted    St.,' 


4,500  sq.  ft.,  average  fill  2  ft.;  West  39th  St., 
from  South  Western  Ave.  to  South  California 
Ave.,  1,800  sq.  ft,  average  fill  1  ft. ;  West  Wel- 
lirgton  St.,  frcm  North  Sacramento  .Ave.  to 
North  Whipple  St.,  159  sq.  ft.,  average  fill  1 
ft.  (repair  work);  Winston  Ave.,  from  West 
95th  St.  to  West  99th  St.,  9,80ll  sq.  ft.,  aver- 
age fill  1  ft.,  1,000  lin.  ft.,  V2  ft.  cut;  West 
Dakin  St.,  West  Byron  St.,  West  Berenice 
,'\^'e.,  North  5(;th  Ave.,  North  57th  .\\e.,  North 
58th  Ave.,  North  59th  Ave.,  North  (ioth  Ave., 
including  18,1  lOO  sq.  ft.,  average  fill  IV2  ft  ;  75th 
St.,  77th  St.,  78th  St..  79th  St.,  Cottage  Grove 
Ave.,  Evans  Ave.,  Langley  Ave.,  Plain  Ave., 
St.  Lawrence  Ave.,  including  7,()00  sq.  ft.,  aver- 
age fill  3  ft. ;  West  Lawrence  Ave.,  West  Le- 
land  Ave.,  West  Wilson  Ave.,  West  Sunnyside 
Ave.,  West  Montrose  Ave..  North  Hamiln 
Ave.,  North  .\vers  Ave.,  North  Springfield 
.-we.,  North  Harding  .Ave..  North  Harding 
Ave.,  North  40th  Ave.,  including  21,000  sq.  ft., 
average  fill  2  ft. ;  27th  St.,  Lime  St.,  Leo  St.. 
yuarry  St.,  including  3,700  sq.  ft.,  average  liU 
11/2  ft.;  West  64th  St.,  West  ()5th  St.,  West 
06th  St.,  South  Paulina  St.,  South  Hermitage 
Ave.,  South  Wood  St..  Honore  St.,  South 
Lincoln  St.,  South  Winchester  Ave.,  South 
Robev  St.,  including  40,00(1  sq.  ft.,  average  fill 
iy2  It.;  West  24th  St.,  West  25th  St.,  South 
Hamlin  Ave.,  South  Springfield  Ave.,  South 
Harding  Ave.,  South  40th  Ave.,  including  19-_' 
sq.  ft.,  average  fill  IV2  ft.;  West  76th  St.,  Yale 
St.,  Vincennes  Road,  including  2,500  sq.  ft., 
average  fill  1  ft..  400  lin.  ft.  of  I  ft.  cut ;  East 
79th  St.,  East  80th  St..  East  81st  St.,  East 
81st  Place,  East  82d  St.,  Kimbark  .A.ve..  Chaun- 
cey  -Ave.,  Woodlawn  .\ve.,  including  10,000  sq. 
yd's.,  average  fill  1%  ft.,  1,000  lin.  ft.  of  iy2 
ft.  cut :  Byron  St..  Grace  St.,  North  Sacra- 
mento Ave.,  North  Whipple  St.,  North  Albany 
.\ve..  North  Troy  St.,  North  Kedzie  Ave.,  in- 
cluding 9,(.)00  sq.  ft.,  average  fill  1  ft. ;  82d  St., 
83d  St.,  83d  Place,  Illinois  Ave.,  Ontario  Ave., 
Bond  Ave.,  Coles  Ave.,  Houston  A\e..  Com- 
mercial .Ave.,  and  Railroad  .A.ve.,  including  10,- 
('00  sq.  ft.,  average  fill  1%  ft.;  Humboldt  .\ve.. 
Castello  Ave.,  Dickens  .\ve.,  McLean  Ave., 
.\rmitage  Ave.,  and  North  47th  Ave.,  including 
.10.00(1  sq.  ft.,  average  fill  3  ft.;  W'est  Irving 
Park  Blvd..  West  Dakin  St.  West  Byron  St., 
West  Berenice  Ave.,  West  Grace  St.,  North 
48th  Ave.,  North  49th  Ave.,  North  50th  Ave., 
North  51st  Ave.,  North  52d  .Ave.,  including 
IS.dOii  sq.  ft.,  average  fill  IV2  ft.;  135th  Place, 
13(;th  St.,  l.'iOth  Place,  Levdeu  .Ave..  138th  St., 
Calumet  Ave.,  Forest  Ave..  Indiana  .\ve.,  in- 
cluding 6.1100  sq.  ft.,  average  fill  2%  ft.;  West 
Division  St.,  Thomas  St..  North  Central  Ave., 
North  Park  Ave.,  North  Waller  Ave..  Lewis 
St.,  including  9,000  sq.  ft.,  average  fill  1  ft.; 
Lawrence  Ave.,  Gunnison  .\ve..  Short  Place, 
Edwards  St.,  Argyle  St.,  Munds  St.,  Gross  St., 
North  55th  Ave.,  Our  St.,  Milwaukee  .\ve.,  in- 
cluding 4,500  sq.  ft.,  average  depth  1  ft. ;  West 
6uth  St.,  West  61st  St.,  West  62d  St..  South 
Morgan  St..  South  Carpenter  St.,  Abtrdeen 
St.,  South  May  St.,  South  Center  Ave.,  includ- 
ing 1,200  sq.  ft.  average  fill  1  ft.;  West  North 
.Ave.,  Court,  Lemoyne  St.,  Grand  Ave.,  Hirsch 
St.,  North  40th  Ave..  North  4i)th  Court.  North 
41st   .Ave.,   North   41st   Court,   including  6,000 
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sq.  h„  average  till  1  ft. ;  West  61st  St.,  West 
(iL'd  St.,  Honore  St.,  South  Lincoln  St..  South 
Winchester  Ave.,  South  Rohey  St.,  including 
21, WO  sa.  ft.,  average  till  H-^  ft.,  -^.OOU  lin.  ft., 
of  1^^  ft.  cut. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chaiupaign,  111.,  until  2 
p.  ni..  September  I'ith,  for  the  construction  of 
improvements  on  Fourth  St.  The  work  in- 
cludes the  following  appro.ximate  quantities : 
E-Kcavation,  8,500  cu.  yds. ;  brick  pavement  on 
concrete  foundation,  asphalt  llller,  lii.f<00  sq. 
yds. :  combination  concrete  curb  and  gutter, 
8.0.J0  ft. ;  stone  false  curb,  96  ft. ;  stone  retain- 
in.g  curb  (new),  194  ft.;  stone  retaining  curb 
(reset),  286  ft.;  cast  iron  gutter  plates,  32; 
steel  for  Boneyard  bridge,  6,750  lbs. ;  concrete 
for  Boneyard  bridge,  60  cu.  yds. ;  iron  rail- 
ing for  Boneyard  bridge ;  catch  basins,  7, 
Style  A, average  depth  7.6  ft..  4  Style  B,  aver- 
are  depth  7.4  ft.;  vitrified  tile  drain,  255  ft. 
(if  20-incl].  average  depth  6.7  ft.;  055  ft.  of  18- 
inch,  average  depth  5.7  ft. ;  1,450  ft.  of  15- 
inch,  average  depth  6.8  ft;  850  ft.  of  12-inch, 
average  depth  7.3  ft. ;  360  ft.  of  10-inch,  aver- 
age depth  6.0  ft. ;  300  ft.  of  8-inch,  average 
depth  0.5  ft. 

■J-Bids  will  be  received  until  1  p.  m.,  Sep- 
teml)er  15,  by  the  County  Commissioners  at 
the  office  of  J.  C.  Seyster.  Oregon.  111.,  for  the 
construction  of  a  macadam  road  in  that  town. 

Curdie  &  Mansia  of  Alton,  111.,  have  been 
awarded  a  contract  by  the  Board  of  Local  Im- 
provements of  Upper  Alton.  111.,  for  the  pav- 
ing of  Mill  Ave.  and  Averill  Ave.,  for  $7,329. 
The  work  includes  3,700  sq.  yds.  of  brick 
pavement  on  a  4-in.  concrete  base  at  $1.59  per 
sq.  yd. :  2.688  lin.  ft.  of  curb  and  gutter  at  $0.48 
per  lin.  ft.     Bids  were  opened  August  30. 

T.  H.  Land  has  been  awarded  a  contract  by 
the  Highway  Commissioners  of  Carmi  Town- 
ship, Carmi.  111.,  for  the  construction  of  three 
miles  of  road  on  the  Possum  road,  connecting 
with  S.  Church  St.  Gravel  will  probably  be 
used. 

Edward  J.  Boies  of  Sycamore,  III.,  has  been 
awarded  a  contract  by  the  Commissioners  of 
Highways  for  the  construction  of  one  and 
one-lialf  miles  of  road  between  the  townships 
of  Sycamore  and  Cortland,  in  De  Kalb  Coun- 
ty. The  road  is  to  be  built  at  cost  under  the 
supervision  of  the  Commissioner  of  High- 
ways and  will  require  2.000  yds.  of  crushed 
r'  ick  and  screened  gravel.  Bids  were  opened 
.\ugust  30. 

The  City  Council  of  Peoria.  111.,  has  passed 
an  ordinance  providing  for  the  improvement 
of  South  Adams  St..  from  Hamilton  to 
Bridge,  with  creosote  block. 

The  board  of  local  Improvements  of  Cairo. 
III.,  has  awarded  a  contract  to  L.  W.  Johnson 
for  the  paving  of  Eighth  St.,  from  Ohio  St. 
to  Jefferson  Ave.,  for  $7,701.  The  board  also 
awarded  a  contract  to  Roy  L.  Williams  for 
the  paving  of  Svcamore  St.,  from  34th  St.  to 
the  city  limits,   for  $41,885. 

Indiana. 

^•Bids  will  lie  received  until  10  a.  ni.,  Sept. 
9,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  following  improvements ;  Road- 
way of  Meridian  St.,  from  MaAdand  St..  to 
Georgia  St.  Roadway  of  Meridian  St..  from 
Georgia  St.  to  Union  Railway  tracks :  road- 
way of  Meridian  St.,  from  Washington  St.  to 
Marv  St.  from  Washington  St.  to  Mary- 
land" St. 

•{•Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis.  Ind..  until  10  a. 
m..  Sept.  12,  for  the  following  improvements : 
Cement  sidewalks  in  Highland  Place,  from 
Twenty-tirst  St.  to  Marlette  Drive :  cement 
^sidewalks  in  Hiatt  St..  from  Morris  St.  to 
Miller  St.;  cement  sidewplks  in  Nineteenth  St.. 
from  Central  .\ve.  to  College  Ave.:  curbnig  in 
Locke  St.,  from  Indi?na  Ave.  to  Walnut  St. ; 
cement  sidewalks  in  Iowa  St..  from  Meridian 
St,  to  Union  St. 

•J«Bids  will  be  received  by  the  Common 
Council  of  Lebanon.  Ind..  until  7:30  p.  ni., 
Sept.  12,  for  the  construction  of  cement  side- 
walks on  Green  St.  Edmund  Connor  is  City 
Clerk. 

•J«Bids  will  be  received  until  2  p.  m..  Sept. 
17.   by   Commissioners   of    Clinton    County   at 


i'rankforl,  hid.,  for  the  construction  of  eleven 
graxel  roads.  Charles  F.  CromW'cU  is  .\udi- 
tor. 

The  Connnissioners  of  Vermillion  County, 
at  Newport.  Ind.,  have  awarded  contracts  for 
the  construction  of  two  gravel  roads  as  fol- 
lows: George  W.  &  Charles  Sykes  of  >Jew- 
port,  Ind.,  at  $5,300  for  the  Coon  Hollow 
gravel  road,  2  8-100  miles  in  length,  Clinton 
Township;  H.  A.  Carpenter,  Cloverland.  Ind.. 
at  $9,.321,  for  the  J.  F.  Higgins,  et  al..  gravel 
read,  1.62  miles  in  length,  Eugene  Township. 
Bids  were  opened  August  26. 

Tipton  County  Commissioners  will  build  an 
exi-cnsivc  mile  of  gravel  road  in  Madison 
Township  at  an  estimated  cost  of  $6,000. 

Iowa. 

^•Bids  will  be  received  until  7 :30  p.  m.. 
September  12,  by  the  City  Council  of  .\na- 
mosa,  la.,  for  the  construction  of  cement  side- 
walk along  the  north  side  of  Lots  5  and  6, 
Block  7.  Shaw's  addition  to  .'\namosa,  la., 
including  about  600  sq.  ft. 

The  city  of  Villisca.  la.,  has  let  a  contract 
for  paving  to  Hamilton  &  Schwartz  of  Shen- 
andoah for  $2.05  for  the  paving  and  $.40  for 
the    curbing. 

Kansas. 

The  Kansas  Bitulithic  Co.  has  been  award- 
ed a  contract  in  Kansas  City.  Kan.,  for  paving 
Quindaro  Blvd..  from  17th  to  19th  Sts.  The 
work  includes  5,850  sq.  yds. 

Maryland. 

.Advices  from  Ccnterville.  Md.,  state  that 
Road  Engineer  F.  E.  Schnepfe  has  decided  to 
immediately  direct  his  attention  toward  the 
improvement  of  the  road  leading  from  Ccn- 
terville Landing  across  the  short  bridge  into 
Corsica  Neck,  .\nother  road  to  come  under 
the  improvement  plan  is  the  one  crossing  the 
Rolling  Bridge,  near  Centerville.  This  is  the 
first  work  undertaken  tow-ard  securing  perma- 
nent road  construction  in  Queen  Annes 
county. 

Massachusetts. 

The  city  of  Cambridge,  Mass..  has  awarded 
a  contract  to  the  Warren  Bros.  Co.  for  pav- 
ing such  streets  as  may  be  designated  by  the 
Superintendent  of  Streets  during  the  season 
of  1910  with  bitulithic. 

.Adams  Pond  Co.  of  79  Milk  St.,  Boston, 
Mass.,  has  been  awarded  a  contract  by  the 
Boston  City  Council  for  the  construction  of 
artificial  stone  sidewalks  on  Beaumont  St., 
for  $2,400.     Bids  were  opened  August  29. 

Tlie  City  Council  of  Boston.  Mass..  has 
awarded  a  contract  to  Jeremiah  H.  Sullivan 
of  95  Milk  St.,  Boston,  for  the  construction  of 
artificial  stone  sidewalk  in  Washington  St., 
for  $1,409.  ■  Bids  were  opened  August  29. 

The  City  Council  of  Boston,  Mass..  has 
awarded  a  contract  to  James  Doherty  of  133 
Calumet  .St.,  Boston,  for  the  construction  of  a 
macadam  roadway  bulkhead  and  fence  in  Dor- 
chester Ave.,  and  Boston  St..  South  Boston, 
for  $2,607.     Bids  were  opened  .August  29. 

The  contract  for  the  paving  of  Main  St., 
from  Hawthorne  St.  to  Webster  Sq.,  in  Wor- 
cester. >lass..  has  been  awarded  to  the  Has- 
sam  Paving  Co.  The  contract  calls  for  13.200 
sq.  yds.  of  4-in.  granite  pavin.g  at  $2.99  per 
sq.  yd. 

Michigan. 

•|«Citv  Council  of  Owosso.  Mich.,  will  re- 
ceive bids  until  September  15  for  the  construc- 
tion of  pavement  on  Ball  St.,  between  Mason 
and  Exchange  Sts.  The  cost  of  the  work  is 
estimated  at  $2,417. 

Minnesota. 
•J«Bids  will  be  received  until  11  a.  m..  Sep- 
tember 9,  by  H.  P.  Edwards,  County  Auditor, 
Fairmont,  Minn.,  for  the  construction  of  State 
Road  No.  2,  from  the  East  Quarter  Corner 
of  Sec.  1  and  running  through  Sections  1.  2, 
3  and  4,  to  the  West  Quarter  Corner  of  Sec. 
4.  in  Elm  Township.  H.  P.  Edwards  is  Coun- 
tv  .Auditor. 

'  The  City  Council  of  Albert  Lea.  Minn., 
proposes  to  pave  College  St..  from  the  Union 
depot  to  Washington  St..  and  all  the  inter- 
secting streets  between  Main  and  College  Sts.. 


the  east  end  of  Water  St.,  and  the  north  end 
of  Broadway.  The  City  Engineer  lias  pre- 
pared plans  and  specilications  for  the  curiiing 
of  e'ollege  St.,  from  the  M.  &  St.  L.  R.  R.  tracks 
to  Washington  St.;  Washington  St.,  from 
William  to  South  Pearl  Sts.;  Euclid  St.,  from 
College  to  Main  Sts. ;  .Adams  .Ave.,  from  Col- 
lege to  Main  Sts.;  Water  St.,  from  Broadway 
to  Washington  .Sts..  and  Broadway  to  its  north 
limit.  The  estimated  cost  of  constructing 
curb  on  these  streets  is  $:!.929. 

Mississippi. 

H.  W.  Daniels  has  been  awarded  the  con- 
tract for  building  pike  or  levee  on  Louisville 
and  Houston  road,  beginning  at  Sturgis  and 
ending  at  Sand  Creek,   for  $.10  per  cu.  yd. 

Missouri. 

The  following  contr:icts  for  pavin.u;  with 
bithulithic  have  been  awarded  the  Granite 
Bituminous  Pavin.g  Co..  in  St.  Louis,  Mo.: 
.Arsenal  St..  8.6-30  sq.  yds.;  Semple  St.,  5,998 
sq.  yds.;  Union  St..  10,003  sq.  yds.;  Bent 
.Ave..  4,780  sq.  yds.;  Porlis  .Ave..  3,-177  sq.  yds. 

The  City  Council  of  Joplin,  Mo,,  has  passed 
a  resolution  providing  for  the  constructicn  of 
both  sides  of  the  roadway  of  Mineral  .Ave., 
from  the  south  side  of  Hill  St..  to  the  north 
line  of  Third  St..  and  curhmg  the  same.  Guy 
T.  Humes  is  Mayor.  O.  K.  Lichhter.  City 
Clerk. 

New  Jersey. 

•J«Hids  will  be  received  until  2  p.  m..  New 
Brunswick.  N.  J.,  by  the  Board  of  Chosen  ♦ 
Freeholders  of  Middlesex  County,  .Asher  W. 
Bissett,  Clerk,  for  the  construction  of  a  gravel 
road  beginning  in  Spotswood  at  the  road  lead- 
ing from  Spotswood  to  the  Old  Bridge  and 
Englishtown  Road  and  extending  southerly  to 
the  road  to  Texas,  N.  J.,  a  distance  of  201 
miles. 

New  York. 

•I*Bids  will  be  received  by  George  Crom- 
well.President  of  the  Borough  of  Richmond. 
New  York  City,  until  noon."  September  13.  for 
live  contracts  for  the  construction  of  side- 
walks, the  largest  being  No.  2,  for  furnishing 
all  the  labor  and  materials  required  for  con- 
structing flag  or  cement  sidewalks,  rcfiagging 
on  Van  Duzer  St..  between  Richmond  turn- 
pike and  Hannah  St..  and  other  streets,  to- 
gether with  all  work  incidental  thereto.  The 
Engineer's  estimate  of  the  quantity  and  qual- 
ity of  the  material,  and  the  nature  and  extent, 
as  near  as  possible,  of  the  work  required  is  a.s 
follows:  10,000  sq.  ft.  of  cement  sidewalk, 
to  furnish  and  lay;  13.000  sq.  ft.  of  new  flag- 
stone, to  furnish  and  lay;  3,000  sq.  ft.  of  old 
flagstone,  to  retrim  and  relay.  The  time  .for 
the  completion  of  the  work  and  the  full  per- 
formance of  the  contract  is  60  days.  The 
amount  of  security  required  is  $2,400. 

^Bids  will  be  received  until  2  p.  m.,  Sep- 
tember 8,  by  K.  L.  Martin.  Commissioner  of 
Bridges,  Park  Row  Bldg.,  for  laying  and  re- 
laying water  and  gas  mains  and  gradin.g  and 
paving  streets  adjacent  to  the  municipal  build- 
ing. 

4«Bids  will  be  received  until  11  a.  ui..  Sep- 
tember 14.  by  .Alfred  E.  Steers.  President  of 
the  Borough  of  Brooklyn.  New  York  City,  for 
23  street  improvement  contracts,  the  largest  be- 
ing No.  7,  for  regulating  and  repaving  with 
asphalt  on  a  concrete  foundation  the  roadway 
of  Warren  St.,  from  Clinton  St.  to  Court  St., 
and  from  Smith  St.  to  Third  .Ave.,  together 
with  all  work  incidental  thereto.  The  Engi- 
neer's estimate  of  the  quantities  is  as  follows : 
9.8.55  sq.  yds.  asphalt  pavement  (five  years' 
maintenance)  ;  50  sq.  yds.  old  stone  pavement, 
to  be  relaid ;  1,370  cu.  yds.  concrete,  for  pave- 
ment foundation ;  5,800  Hn.  ft.  new  curbstone, 
set  in  concrete ;  250  lin.  ft.  old  curbstone,  reset 
in  concrete ;  18  noiseless  covers  and  heads,  for 
sewer  manholes.  The  time  allowed  for  the 
completion  of  the  work  and  the  full  perform- 
ance of  the  contract  is  .35  working  days.  The 
amount  of  security  required  is  $7.-300. 

4*Bids  will  be  received  by  the  State  Com- 
mission of  Highways,  .Albany.  N.  V..  S.  Percy 
Hooker.  Chairman,  until  I  p.  ni..  September 
12,  for  the  construction  of  the  following  high- 
ways   in    Cattaraugus    County.    New    York : 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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Road  No  695,  known  as  the  Otto-Cattaraugus 
Road,  1.21  miles  long;  Road  No.  697,  known 
as  the  Otto-East  Otto  Road.  2.27  miles  in 
length.  Maps,  plans,  specifications  and  esti- 
mates mav  be  seen  and  proposal  forms  ob-- 
tained  at  the  office  of  the  Commission  in  Al- 
bany N.  Y..  and  also  at  the  office  of  Division 
Engineer  M.  W.  Wilbur,  Cutler  Bldg.,  Roches- 
ter   N    Y 

Warren  Bros.  Co.  has  been  awarded  addi- 
tional contract  in  Herkimer,  N.  Y.,  for  paving 
Prospect   St.,  with   bitulithic. 

Warren  Bros.  Co.  has  been  awarded  a  con- 
tract in  Rome,  N.  Y.,  for  paving  E.  Willett 
and  Elm   Sts.,  with  biluthic.  ^      , 

The  village  of  Falconer,  N.  Y.,  will  imme- 
diately sell  bonds  in  the  amount  of  56U,tJUli 
for  the  purpose  of  providing  stone  curbs,  and 
paving  with  brick.  Main  St..  36  ft.  wide,  from 
the  east  boundary  of  the  village  to  the  west- 
erly boundary  of  the  village;  Work  St.,  32  ft. 
wide  from  Pine  Hill  Cemetery  to  the  Erie 
Railroad  tracks ;  Everett  St.,  32  ft.  wide,  from 
the  easterly  boundary  of  proposed  paving  on 
Work  St..  'to  the  D.  A.  V.  &  P.  R.  R-  tracks. 
Fred  R.  Ford  is  Village  Clerk. 

The  following  bids  were  received  recently 
for  the  grading  and  paving  of  12th  St.,  Lan- 
singburgli.  from  the  Hudson  River  to  Fifth 
Ave  by  the  Board  of  Contract  and  Supply  of 
Troy,  N.  Y. ;  Walter  E.  Hassam,  new  curb, 
$1.  relaying  old  curb,  $.40 ;  granite  block  pave- 
ment, $3.15.  concrete  cement  pavement.  $2; 
John  H.  Gleason  Co..  new  curb,  $.90;  catch 
'basins,  $89;  granite  block  pavement.  $3;  brick, 
$2  27-  sheet  asphalt,  $2.70;  concrete  cement 
pavement,  $1.90;  McKenna  &  Walsh,  new 
curb,  $.90;  catch  basins,  $120;  brick  pavement, 
$2.29. 

Gentile  &  Cervi  and  Lilierty  Paving  Co. 
have  been  awarded  contracts  for  the  construc- 
tion of  concrete  walks  in  Buffalo.  N.  Y..  by 
Capt.  George  H.  Norton.  Acting  Commission- 
er of  Public  Works,  for  $.09  per  sq.  ft. 

The  Board  of  Contract  and  Supply  of  Utica, 
N.  Y.,  has  received  bids  for  paving  as  fol- 
lows :  Barber  Asphalt  Paying  Co.,  for  paving 
Rudolph  place  from  Humbert  Ave.  to  South 
St.,  with  sheet  asphalt  pavement  with  natural 
stone  curb  and  walks,  $2,717 ;  sheet  asphalt 
pavement  with  artificial  stone  curbs  and  walks, 
$2,427.  For  paving  Thomas  St.  from  Grant 
St.  to  Pleasant  St.,  sheet  asphalt  pavement 
with  natural  stone  curb  and  walks,  $6.012.65 ; 
sheet  asphalt  pavement  with  artificial  stone 
curb  and  walks,  $5,392.65. 

The  borough  officials  of  Brooklyn,  N.  Y., 
are  planning  to  extend  the  capacity  of  the  mu- 
nicipal asphalt  repair  plant,  at  the  Gow-anus 
Canal  and  Second  Ave.,  by  at  least  50  per 
cent.  At  present  the  plant  has  a  capacity  of 
270  cu.  ft.  of  wearing  surface  and  100  cu.  ft. 
of  binder  per  hour,  and  is  equipped  with  self- 
contained  rotary  dryers,  two  of  which  are 
used  for  heating  sand  and  one  for  binder 
stone.  The  cylinders  of  the  dryers  are  40-in. 
in  diameter.  19  ft.  6  in.  long,  and  each  set  is 
so  arranged  that  it  may  be  driven  independ- 
ently or  at  the  same  time. 

The  Board  of  Contract  and  Supply  of  Syra- 
cuse, N.  Y.,  has  awarded  the  following  con- 
tracts for  the  laying  of  four  pavements :  Cen- 
tral City  Paving  Co.,  for  paving  Lincoln  Ave., 
from  Midland  .A.ve.  to  Tallman  St.,  with 
asphalt,  for  $10,363;  Central  City  Paving  Co., 
for  paving  Prospect  .A.ve.,  from  Butternut  to 
North  Salina  St.,  with  asphalt,  for  $4,405 ;  F. 
J.  Baker,  for  paving  Park  Ave.,  from  Sackett 
St.  to  Lakeview  Ave.,  with  asphalt,  for  $9,148, 
and  Park  Ave.,  from  Liberty  St.  to  Sackett  St., 
with  asphaltfi  for  $6,982. 

North  Carolina. 

•J-Bids  will  be  received  until  2  p.  m.,  .Septem- 
ber 15.  by  the  Mayor,  W.  Ross  Davis,  Whitc- 
ville,  N.  C,  for  the  necessary  material,  ma- 
chinery and  labor  for  the  construction  of  ap- 
proximately 12,000  sq.  yds.  of  street  in  said 
town. 

North  Dakota. 

A  good  road  convention  was  recently  called 
by  the  Commercial  Club  of  Bottineau,  N.  D., 
to  discuss  the  proposed  improvement  of  the 
mountain  highways  in  the  county.  Delegates 
from  the  towns  along  the  edge  of  the  moun- 


tains, Bottineau,  Dunseith,  Rolla  and  St.  John, 
attended. 

Ohio. 
The  Ohio  Engineering  Co.  of  Elyria,  O.,  has 
been  awarded  a  contract  by  the  Commissioners 
of  Cuyahoga  County  for  paving  Ridge  Road 
No.  2  with  Medina  block  stone  from  station  47 
to  station  52,  plus  50;  also  for  laying  pipe  on 
Depot  road  from  station  49  plus  20  to  station 
6G  plus  20.  The  block  stone  pavement  will  be 
laid  for  $3.75  per  sq.  yd.  Bids  were  opened 
at   Cleveland  August  31. 

The  County  Commissioners  of  Franklin 
County,  Columbus,  O..  are  building  an  experi- 
mental road  in  the  National  road  west  from 
Hague  Ave.  to  the  Big  Four  tracks.  The  road 
is  to  be  constructed  of  waterbound  macadam 
and  surfaced  with  asphalt.  The  distance  is 
4.000  ft. 

The  following  bidders  bid  on  the  work  of 
paving  Harrison  Ave.,  from  Fisher's  west  line 
to  the  w-est  corporation  line  in  the  city  of  Cin- 
cinnati, O. ;  estimated  bv  the  Engineer  to  cost 
$98,350;  M.  Sullivan  &  Sons,  A.  J.  Henkel  & 
Bro,  W  C.  Hahn,  Kaps  &  Brehm,  Thomas 
Evans.  T.  P.  Strack.  W.  F.  Garretson,  J.  B. 
Washburn,  J.  M.  Quill,  Jno.  Ruebel.  William 
Scully.  Jr.,  &  Bro.  The  main  pavement  is  to 
be  of  granite  and  the  crossings  of  wood  block. 
Plans  have  been  presented  to  the  City  Coun- 
cil of  Hamilton.  O.,  for  the  paving  of  North 
Front  St.,  estimated  cost  $4,000  to  $5,300. 

A  resolution  was  introduced  in  the  City 
Council  of  Cincinnati.  O..  providing  for  the 
improvement  of  Madison  .\ve.  wkh  wood 
block  paving  between  17th  and  20th  Sts. 

Residents  of  Sixth  St.,  from  Brown  St.  to 
the  canal,  and  of  Logan  St.,  from  Green  to 
Sixth,  in  the  city  of  Dayton,  O.,  have  peti- 
tioned for  the  paving  of  those  streets  with 
lirick  with  a  combined  cement  curb  and  gutter. 
The  City  Council  of  Hamilton,  O.,  lias 
adopted  the  following  resolutions  for  paving; 
City  Engineer  prepared  plans  for  the  paving  of 
Vine  St.,  from  Front  St.  to  the  corporation 
line,  and  for  the  paving  of  the  alley  running 
from  Miami  to  Ninth  St.,  north  of  the  engine 
house,  with  brick. 

The  Butler  County  Commissioners  at  Ham- 
ilton, O.,  have  voted  to  have  the  County  Audi- 
tor prepare  a  new  estimate  for  the  paving  of 
two  miles  of  the  Venice  river  road  with 
macadam  instead  of  three  miles. 

The  County  Commissioners  have  had  the 
proposed  macadam  and  brick  roadway  near 
Springfield  Village,  O.,  on  which  contractors 
refused  to  bid  at  the  first  estimate,  re-esti- 
mated by  the  County  Engineer  and  the  State 
Highway  Department  and  new  bids  will  be 
asked  for.  The  new  estimate  is  $12,822,  The 
road  is  11V4  miles  in  length. 

The  contract  for  constructing  three  and 
one-half  miles  of  pike  in  the  southern  part  of 
Seneca  County,  O..  has  been  awarded  to  Dish- 
ler.  Mulligan  &  Co.  of  near  Upper  Sandusky, 
for  $15,64.5. 

The  Commissioners  of  Summit  County,  O., 
have  awarded  a  contract  for  resurfacing  the 
new  Copley  road  to  the  Northern  Ohio  Good 
Roads  Association  of  Akron,  O. 

M.  Learsch  of  the  State  Highway  Commis- 
sion, Columbus,  O.,  has  received  the  estimate 
of  cost  for  paving  two  miles  of  the  Venice 
river  road  from  J.  E.  Root  of  Hamilton,  O. 
The  road  is  to  run  out  of  Hamilton,  and  it  is 
estimated  to  cost  $17,229.  Bids  for  the  work 
will  be  advertised  for  at  once. 

The  service  director  of  Dayton.  O.,  has  re- 
ceived petitions  for  the  paving  of  Sixth  St., 
from  Brown  to  the  canal,  and  of  Logan  St., 
from  Sixth  to  Green. 

Messrs.  Ephriam  Kinebold,  J.  W.  Lamber  ■ 
jack  and  George  Henry,  comprising  the  Lou- 
don Township  Board  of  Trustees,  recently  met 
in  regular  session  in  the  township  office  at  Fos- 
toria,  O.,  and  decided  to  build  about  one-half 
mile  of  pike  on  the  road  known  as  the  Bull 
Frog  road.     The  road  is  to  be  macadamized. 

State  Highway  Commissioner  J.  C.  Wonders 
has  agreed  to  allow  the  County  Commissioners 
at  Akron,  O.,  to  change  the  specifications  with 
regard  to  the  South  Main  road  improvement. 
The  road,  according  to  the  Commissioners, 
will  be  wider  than  the  others  in  the  county. 
The  Board  of  Control  of  Cincinnati.  O.,  has 


approved  the  awards  of  the  following  con- 
tracts :  Two  supplementary  agreements  with 
A.  J.  Brehm  for  placing  piling  and  building  a 
retaining  wall  on  Warsaw  Ave.,  one  at  $14,- 
000  and  the  other  at  $7,640;  supplernentary 
agreement  with  the  Warren  Bros.  Co.  for  the 
substitution  of  granite  for  wood  block  between 
the  car  tracks  on  heavy  grades  south  of  Lud- 
low Ave.,  in  the  improvement  of  Clifton  Ave., 
at  a  cost  of  $19,500;  concrete  retaining  wall 
and  steps  on  Edinboro  place.  E.  L.  Garretson 
Co.,  at  $2,628.40;  wall  and  gutter  around  Eden 
Park  Reservoir.  Charles  F.  Runk,  Jr.,  at  $4,- 
155;  paying  with  wood  block  (between  the  car 
tracks)  and  asphalt  Woodward  St.,  from  Main 
to  Sycamore,  the  Kirchner  Construction  Co., 
at  $5,039.50;  improving  Young  St..  from  Bod- 
mann  Ave.  to  Southern  .\ve.,  the  Kirchner 
Construction  Co.,  at  $21,013.11;  automobile  for 
ihe  Street  Repair  Department,  S.  B.  &  E.  Au- 
■tomobile    Co.,    at   $3,300. 

Advices  from  .\kron,  O.,  state  that  the  work 
of  platting  and  making  surveys  for  the  Hud- 
son road  improvement  has  been  completed.  It 
is  hoped  to  have  this  road  improved  by  this 
fall. 

Oregon. 

The  city  of  Grants  Pass.  Ore.,  has  awarded  a 
contract  to  the  Warren  Construction  Co.  for 
3,500  sq.  yds.  of  bitulithic  pavement. 

Corvalh's,  Ore.,  has  awarded  a  contract  to 
the  Warren  Construction  Co.  for  paving  44.00n 
sq.  yds.  with  bitulithic. 

The  Warren  Construction  Co.  has  been 
awarded  a  contract '  in  Klamath  Falls.,  Ore., 
for  paving  with  bitulithic,  amounting  to  50,000 
sq.  yds. 

Contracts  for  paving  with  bitulithic  aggre- 
gating 80,000  sq.  yds.  have  been  awarded  to  the 
Warren  Construction  Co.,  in  Portland,  Ore. 

The  following  bids  were  received  by  the 
County  Court  at  Salem,  Ore.,  for  the  construc- 
tion of  the  four  and  one-third  miles  of  the 
Silverton-Marquam  rock  road  :  W.  D.  Pugh, 
$57,480;  Owl  Construction  Co.,  $59,201;  J.  E. 
Flvnn,  $46,288. 

The    city   council   of   Roseburg,    Ore.,     has 
granted    a   petition    for   the    paving     of     one^ 
block  of   East  Cass  St.,   from  Kane  to  Chad- 
wick  St.     The  city  council  has  to  date  author- 
ized  the  paving  of  50  blocks. 

The  Warren  Construction  Co.,  of  Portland, 
Ore.,  has  been  awarded  the  contract  for  pav- 
ing the  streets  of  Klamath  Falls,  Ore.,  for  ap- 
proximately $135,000. 

Pennsylvania. 

•J«Bids  w-ill  be  received  by  the  .\yalon  Blvd. 
Co.,  at  the  office  of  Charles  R.  Hall,  President 
of  the  company,  at  1415  Real  Estate  Trust 
Bldg..  Philadelphia,  Pa.,  until  noon,  September 
15.  for  the  construction  of  2.941  miles  of 
gravel  road  across  the  marsli  land  from  Swain- 
ton  to  Avalon.  Cape  May  County,  N.  J.  The 
work  will  include  1,5-58  lin.  ft.  of  bridging, 
there  being  one  steel  draw  span.  R.  Fendall 
Smith  is  engineer. 

^Bids  will  be  received  by  the  State  High- 
way Department  in  the  Capitol  Bldg.,  Harris- 
Inirg,  Pa.,  untU  2  p.  m.,  September  16,  for  the 
construction  of  1,076  ft.  of  road  extending 
from  Station  -551  end  of  the  present  macadam 
to  Station  561  76,  end  of  present  paving  on 
National  road  in  Brownsville  Borough,  in  the 
County  of  Fayette,  under  the  act  of  Assem- 
bly, approved  April  10.  1905. 

A  resolution  providing  for  the  repaying  of 
Fifth  Ave.,  from  a  point  below  Strawberry 
alley  as  far  east  as  an  appropriation  of  $10,000 
will  allow,  was  introduced  in  the  City  Council 
of  McKeesport,  Pa.  Brick  is  to  be  used  on  a 
concrete  foundation. 

The  Bush  Kill  Quarry  &  Construction  Co., 
of  Easton,  Pa.,  has  been  awarded  a  contract 
bv  the  board  of  managers  of  the  Newjersey 
Sanatorium  for  tuberculosis  diseases  for  the 
construction  of  a  two-mile  macadam  road  for 
$12,698.     Bids  were  opened  Aug.  10. 

Texas. 

J.  Egert  has  been  awarded  a  contract  by  the 
County  Commissioners  at  Galveston,  Tex.,  for 
improvements  in  what  is  known  as  Section  2 
in  the  boulevard  improvement  area,  between 
23rd  and  25th  Sts.,  for  $9,-500. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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The  city  of  Wharton,  Tex.,  has  voted  the 
issuance  of  bonds  in  the  sum  of  $15,001)  for 
street  improvements.  C.  A.  Gordon  is  Mayor, 
J.  G.  Johnson  is  City  Engineer. 

The  City  Council  of  Dallas,  Tex.,  has  been 
petitioned  for  the  macadamizing  of  Hall  St., 
from  Thomas  Ave.  to  Emanuel  Cemetery,  and 
for  the  macadamizing  of  Hall  St.,  from 
Thomas  Ave.  to  Calvary  Cemetery. 

The  City  Engineer  of  Dallas,  Tex.,  has  been 
instructed  to  proceed  with  specifications  for 
the  macadamizing  of  South  Lamar  St.,  from 
Belleview  to  Arnold,  and  Arnold  from  Lamar 
to  Austin  St. 

Virginia. 

The  County  Board  of  Supervisors  of  Bed- 
ford City,  Va..  has  ordered  the  macadamizing 
of  about  a  mile  of  road  leading  out  of  the 
town  toward  the  south  side  of  Bedford.  About 
a  mile  of  road  leading  from  Bedford  Citv  to 
the  Peaks  of  Otter  is  being  prepared  for  mac- 
adamizing. 

Washington. 

■J*Bids  will  be  received  by  the  County  Com- 
missioners at  Everett.  Wash.,  until  September 
13,  for  the  improvement  of  Hall's  Lake  road, 
from  Holmes  corner  three-fourths  of  a  mile. 

•J«Bids  will  be  received  by  the  State  High- 
way   Commissioner,    Olympic,    Wash.,   until   2 


p.  m.,  September  1,  for  the  construction  of 
State  Road  No.  82,  in  Skagit  County,  at  an 
estimated  cost  $14,000. 

The  Lewis  County  Commissioners,  Che- 
halis,  Wash.,  have  awarded  a  contract  tp  the 
Warren  Construction  Co.,  of  Portland,  Ore., 
to  build  about  half  a  mile  of  Warrenite  road 
connecting  with  the  Chchalis  city  limits  to  the 
east,  and  extending  out  from  the  city. 

The  County  Commissioners  at  Everett, 
Wash.,  have  received  the  following  bids  for 
the  extension  of  North  Trunk  road  and  the 
Siegfreidt  road :  Waddle  &  Yost,  per  plans 
and  specifications,  $9,950;  J.  B.  Snyder,  per 
plans  and  specifications,  $12,650  Robson  & 
Jones,  per  plans  and  specifications,  $1.3,145. 
Waddle  &  Yost  were  awarded  the  contract  on 
their  bid  of  $9,950. 

State  Highway  Commissioner  H.  J.  Bowlby 
of  Washington  has  stated  that  the  survey  for 
to  the  head  of  Fidalgo  Bay.  It  tiien  goes  in  a 
kenberg  gold  mine  and  follows  the  shore  line 
to  the  head  of  Fidalgo  Bay.  It  then  goes  in  a 
northeasterly  direction  along  the  old  motor 
line  to  Summit  Park,  and  will  run  parallel 
with  the  Great  Northern  Railroad  on  the  south 
side  of  the  railroad  right-of-way  to  the  old 
gravel  pit,  when  it  will  join  the  county  road, 
going  to  Dewey  and  Whitney.  The  road  will 
be   built   througli    the   Indian    reservation   and 


will  be   known   as   State  aid   road   No.  39,  or 
as  the  Fidalgo  Bay  road. 

A  plan  is  on  foot  in  Seattle,  Wash.,  for  the 
formation  of  the  Western  .-Xutomobile  Associa- 
tion. This  organization,  if  formed,  will  be 
to  urge  the  construction  of  an  automobile 
highway  along  the  coast  from  Mexico  to  Can- 
ada. Frank  M.  Fretwell  of  the  Automobile 
Club  of  Seattle  is  interested. 

Canada. 

Contract  for  paving  Darling  St.,  from 
George  to  Market,  with  bitulithic,  in  the  city  of 
Brantford,  Ont.,  has  been  awarded  to  the  War- 
ren  Bituminous  Paving  Co. 

The  Warren  Bituminous  Paving  Co.  has 
been  awarded  contract  for  paving  Marshall  St., 
from  Block  Ave.  to  Sheridan  St.,  with  bitu- 
lithic,   in    Toronto,   Can. 

The  bid  of  Frawley  Bros,  of  Urbana,  0., 
for  the  construction  of  the  pike  about  one 
mile  south  of  Woodstock,  has  been  rejected 
by  the  County  Commissioners  and  new  bids 
will  be  advertised  for  at  once.  The  specifica- 
tions call  for  a  macadam  road  and  the  bid 
submitted   was   for  gravel. 

A  petition  is  being  circulated  among  the 
property  owners  on  East  High  St.,  Delaware, 
O..  for  the  paving  of  the  thoroughfare  with 
brick. 


WATER-WORKS        AND        SEWERAGE 


California. 

The  city  of  Sonoma,  Cal.,  has  sold  bonds 
in  the  sum  of  $20,000  for  the  construction  of 
a  modern  sewer  system.  The  work  of  con- 
struction will  commence  soon. 

Citizens  of  Biggs,  Cal.,  are  agitating  the 
construction  of  a  sewer  system  and  the  board 
of  trustees  will  probably  call  an  election  to 
vote  the  issuance  of  bonds  for  the  purpose. 
The  estimated  cost  of  the  system  is  $30,000. 

Acting  City  Engineer  Dc  Ruiz  of  Long 
Beach,  Cal.,  has  completed  the  proposed  sewer 
district  for  the  eastern  part  of  the  city,  bound- 
ed by  Second  and  Eighth  Sts.,  and  Elm  and 
Alamitos  Aves.  It  is  proposed  in  this  district, 
which  will  be  known  as  No.  7,  to  extend  a 
main  up  Alamitos  Ave.,  from  Second  to 
Eighth  Sts.,  and  have  laterals  extend  to  the 
west  on  streets  from  Third  to  Seventh.  Lat- 
erals will  also  extend  through  the  alleys  and 
care  for  sewage  from  the  rear  of  the  lots. 

The  City  of  Oroville.  Cal..  has  awarded  a 
contract  for  the  construction  of  a  sewer  sys- 
tem to  Cotton  Bros,  for  $90,000. 

Colorado. 

The  special  committee  of  the  citj'  council  of 
Fort  Collins,  Colo.,  appointed  to  investigate 
the  Lake  park  sewer  proposition  recommended 
its  construction  and  the  council  has  decided 
to  build  the  sewer  at  an  estimated  cost  of  $22,- 
413. 

Palisade,  Colo.,  will  probably  install  a 
sewer  system  this   fall. 

District  of  Columbia. 

•|«Bids  will  be  received  by  William  M. 
Smith,  Acting  Chief  of  the  Bureau  of  Yards 
&  Docks,  Navy  Department,  Washington,  D. 
C,  until  11  a.  m.,  Sept.  10,  for  the  construc- 
tion of  additions  to  the  power  plant  and  dis- 
tributing systems,  naval  hospital,  Annapolis, 
Md. 

Florida. 

The  city  council  of  St.  Augustine,  Fla.,  has 
passed  an  ordinance  calling  for  an  election  to 
ratify  an  issue  of  $100,000  bonds  with  which 
to  install  a  complete  sewerage  system. 

Georgia. 

•J*Bids  will  be  received  until  noon,  Sept. 
30,  by  W.  G.  Raoul.  Chairman  of  the  Execu- 
tive Committee,  State  Tuberculosis  Sanato- 
rium, 708  Gould  Bldg.,  .\tlanta,  Ga.,  for  fur- 
nishing labor  and  material  for  improvements 
to  the  State  Tuberculosis  Sanatorium  at  Alto, 
Ga.,  as  follows :  Item  No.  1 — 3,150  ft.  4-in. 
cast   iron  pipe;    15  4-in.   bv  4-in.  tees.     Class 


B.  standard  specifications.  Item  No.  2 — Sewer 
Pipe— 800  it.  of  8-in.;  1,200  ft.  of  6-in.;  1,400 
ft.  of  4-in.  pipe;  2  8-in.  by  6-in.  branches; 
6  8-in.  by  4-in. ;  14  6-in.  bv  4-in.  branches.  Item 
No.  3—50,000  brick,  all  hard  and  well  burned. 
Item  No.  4 — Four  cast  iron  manhole  covers 
(Atlanta  standard);  eight  fire -hydrants  (At- 
lanta standard)  ;  seven  4-in.  gate  valves.  Item 
No.  5 — Furniture  and  other  household  equip- 
ment for  operating  sanatorium.  Item  No.  6— 
Excavating  for  and  laying  3,150  ft.  4-in.  cast 
iron  water  pipe,  calking  lead  joints  and  set- 
ting 8  hydrants.  Excavating  for  and  laving 
800  ft.  8-in.,  and  1,200  6-in.,  1,400  4-in.  sewer 
pipe,  cement  joints.  Constructing  four  man- 
holes. Excavating  and  curbing  one  cistern, 
23  ft.  diameter,  8  feet  deep.  One  cistern  dry 
curbed,  8  ft.  diameter,  10  ft.  deep.  Contractor 
to  furnish  lead,  cement  and  hemp  packing. 
Item  No.  7 — Grading  roads  and  grounds  about 
building.  Item  No.  8 — (1)  Wiring  main 
building  and  four  (4)  shacks,  now  in  course 
of  construction,  for  electric  lighting.  (2)  Fur- 
nishing and  installing  fixtures  for  same.  Item 
No.  9 — For  the  construction  of  a  powerhouse 
18  ft.  by  24  ft.  Brick,  with  metal  roof;  con- 
tractor to  furnish  all  labor  and  material,  ex- 
cept brick.  Item  No.  10 — One  oil  or  gasoline 
electric  generating  set,  to  perform  the  follow- 
ing service :  To  supply  current  for  200  16- 
candle  power  light  by  night  to  supply  current 
for  operating  during  day  a  pump  for  raising 
80  gallons  of  water  per  minute  to  a  height 
of  208  feet,  horizontal  distance  1,350  ft.,  size 
of  main  4  ins.  One  motor-driven  pump  for 
above  service. 

The  city  of  Eastman,  Ga.,  has  voted  bonds 
in  the  sum  of  $50,000  for  the  construction  of 
a  sewerage   system  and   school   improvements. 

The  citizens  of  Sparta,  Ga.,  have  voted  $40,- 
000  for  the  construction  of  a  sewerage  and 
yvaterworks   system. 

The  city  of  Rockmart,  Ga.,  has  voted  $10,- 
000  for  the  construction  of  a  modern  sewerage 
system. 

Illinois. 

^Bids  will  be  received  until  11a.  m.,  Sept. 
9,  bv  Board  of  Local  Improvements,  Chas.  A. 
V.  Standish.  Secy.,  Room  300  City  Hall,  for 
the  construction  and  lajing  of  a  cast  iron 
water  supply  pipe  with  necessary  special  cast- 
ings and  with  fire  hydrants,  valves  and  valve 
connections  in  N.  53d  Ave.,  from  Humboldt 
Ave.  to  FuUerton  .-^ve.  The  work  will  in- 
clude the  following  approximate  quantities : 
1,340  lin.  ft.  of  cast  iron  water  supply  pipe, 
8-in.  internal  diameter,  475  lbs  per  lin.  ft.,  in- 
cluding   all    necessary    castings ;    four    2%-in. 


double  nozzle,  five  hydrants  and  6-in.  con- 
necting pipes;  2  8-in.  gate  valves;  2  brick 
valve  basins.  The  cost  of  the  work  is  esti- 
mated at  $2,227. 

^Board  of  Local  Improvements,  Chicago, 
III.,  C.  A.  V.  Standish,  Secy.,  300  City  Hall, 
will  receive  bids  until  11  a.  m.,  Sept.  10,  for 
the  construction  of  water  service  pipes  in  the 
following  streets :  Loomis  St.,  from  West 
87th  St.  to  West  89th  St.,  879  lin.  ft.  of  lead 
water  service  pipe  1  in.  internal  diameter  and 
4  lbs.  per  lin.  ft. ;  48  brass  stop  cocks  1  in. 
internal  diameter;  48  brass  taps  of  %-in.  in- 
ternal diameter;  48  spiral  cast  iron  shutofT 
boxes  of  the  best  quality,  2%  in.  internal 
diameter  and  5%  ft.  long;  Buffalo  bo.xes  14 
ft.  out  from  lot  line ;  end  of  service  pipe  13 
ft.  out  from  lot  line.  The  cost  of  the  work 
is  estimated  at  $719.40.  W.  North  Ave.  from 
N.  48th  Avt.  to  N.  Central  Park  Ave.,  in- 
cluding 3,7r5  lin.  ft.  of  lead  water  service 
pipe.  1  in.  internal  diameter.  4  lbs.  per  lin. 
ft.,  101  brass  taps  of  %  in.  internal  diameter; 
101  brass  stop  cocks  of  1  in.  internal  diame- 
ter; 101  spiral  cast  iron  shutoff  boxes  of  the 
best  quality  2%  in.  internal  diameter  and  5% 
ft.  long;  Buffalo  boxes  16  ft.  out  from  lot 
line ;  end  of  service  pipes  15  ft.  out  from  lot 
line.  The  cost  of  the  work  is  estimated  at 
$2,633. 

4*Board  of  Local  Improvements,  Chicago, 
111.,  A.  V.  Standish.  Secy.,  Room  300  City 
Hall,  will  receive  bids  until  11  a.  m.,  Sept.  9, 
for  the  construction  of  water  service  pipes 
in  the  following  streets :  W.  Chicago  Ave., 
including  1,165  lin.  ft.  of  lead  water  service 
pipe  1-in.  internal  diameter  and  weight  of 
four  lbs.  per  lin.  ft.;  .39  brass  taps,  %-in.  in- 
ternal diameter;  .39  brass  stop  cocks  of  1-in. 
internal  diameter;  39  spiral  cast  iron  shut- 
off  boxes  of  the  best  quality.  2%-in.  internal 
diameter  and  5%  ft.  long;  200  cu.  yds.  of 
rock  to  be  excavated;  Buffalo  boxes'  12  ft. 
out  from  lot  line;  end  of  service  pipe  11  ft. 
out  from  lot  line.  Estimated  cost  $1,338.50. 
West  79th  St.  from  S.  Centre  .\ve.  to  S.  Mor- 
gan St.,  including:  1.400  lin.  ft.  oi  lead  water 
service  pipe  1-in.  internal  diameter,  weight  4 
lbs.  per  lin.  ft.;  57  brass  taps  %-in.  internal 
diameter;  57  brass  stop  cocks  1-in.  internal 
diameter;  57  spiral  cast  iron  shutoff  boxes 
of  the  best  quality,  2%-in.  internal  diameter 
and  5%  ft.  long;  Buffalo  boxes  8  ft.  out  from 
lot  line;  end  of  service  pipes  7  ft.  out  from 
lot  line;  estimated  cost  $1,141;  North  Shore 
.\ve.,  from  Evanston  Ave.  to  Lake  Michigan, 
including  473  lin.  ft.  of  lead  water  service 
pipe  1-in.  internal  diameter  and  weight  4  lbs. 


Items  marked  thus  •}•  indicate  worR  now  open  for  bids. 
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per  lin,  ft.;  ■22  brass  taps  %-iii.  internal  diam-  Ind.,  for  the  construction  of  a  local  sewer  in 
eter;  22  brass  stop  cocks  1-in.  internal  diam-  and  along  Keystone  Ave.,  from  Pleasant  Run 
eter;  22  spiral  cast  iron  shutoff  boxes  of  the  to  a  point  20  ft.  south  of  the  south  property- 
best  iiuality,  2%-in.  internal  diameter  and  0V2  line  of  Woodlawn  Ave. 

ft.    long;    Buffalo   bo.xes    14   ft.    out   from   lot  •J'^oard  of  Public  Works,  Indianapolis,  Ind., 

line;    end    of   service   pipe    1-5    ft.    out    of   lot  will  receive  bids  until  10   a.   m.,   Sept.  14,  for 

line.     The  cost  is   estimated  at   $^^71.80.  the  construction  of  a  local  sewer  with  appurtc- 

•|«Bids  will  be  received  by  the  Board  of  Lo-  nances   in   and  along   Blackford   St.    from   In- 

cal  Improvements,  City  Hall,  Chicago,  111.,  un-  diana  Ave.  to  a  point  450  ft.  south  thereof, 

til  11  a.  m.,   Sept.  3,  for  the  construction  and  The    city    council    of    Valparaiso,    Ind.,    has 

laying  of  sewer  drains  in  the  following  streets :  awarded  a  contract  to   McGillicuddy   &  Lem- 

East  75th  St.,   from  Paxton  Ave.  to  Railroad  ster    for    the    construction    of    the    following 

Ave.,  including  105  drains,  2.0n0  lin.  ft.,  aver-  sewers:      .Academy    sewer,      $725;      northeast 

age  depth  8  ft.    Estimated  cost  $3,20!».25.    East  storm  sewer.  $1,535 ;  Morgan  St.  sewer  cement 

O.'ird  St.,  from  Anthony  .\ve.  to  Colfa.x  A\e.,  arch,  $5.75  per  sq.    ft. 

including    240    drains,    9.000    lin.    ft.,    average  ^ 

depth  10  ft.,  estimated  cost  $9,024.     East  95th  lowa. 

St.,  from  S.  Michigan  Ave.  to  Cottage  Grove  ^Bids  will  be  received  by  L.  J.  Fisher,  City 

Ave.,  mcludmg  -2  drains,  3,.j00  Im.  ft.,  average  d^.^k,    .\namosa,    la.,   until   7:80   p.   m.,   Sept. 

depth   12   ft.,   estmiated  cost  $2..399.     Burnside  12.   for   the  construction   of   a   sanitary   sewer 

System,  nicludmg  49  drams,  800  Im.  ft.,  aver-  ^^^^n  Garnavillo  St.  from  the  north  line  of  the 

age  depth  10  ft.,  estmiated  cost  $093.  q^  ^i  &  St.  P.  R.  R.  right  of  wav  to  a  point 

Richard    Walsh,    president     of     the     village  j^    connect    with    the    present     sewer,     thence 

board  of   Silvis,   111.,   has   instructed   the    City  ^g^th  to  the  north  line  of  Broadway  St.,  be- 

Engineer,  H.  G.  Paddock,  to  prepare  proceed-  j^g   ,|boi,t   gOO   lin.    ft. ;   the    same   to  be   con- 

nigs^  for  the  laying  of  a  sewer  and  water  main  structed    of    vitrified    6-in.    sewer     pipe    with 

on  Sixth  St.,  from  Second  to  Third  Aves.,  and  necescary  "T's"   for  all  connections,  joints  to 

on   fifth    St.,    from   the   alley   south   of    First  ^g    [gj^   ;„    Portland   cement,    also    two   man- 

Ave.  to  Third  Ave.,  and  through  the  McEniry  ,,0,^5  4  fj    ^^  (he  bottom  and  two  feet  at  the 

addition           .                                    .      ,     .          o-  top    with   mast    iron    covers,   the   brick   to    be 

_  The   following  bids   were   received   Aug.   2;j  i^j^j   j„    Portland   cement. 

lor   the   construction    of   a    sewer   and    drains  .^Clerk  of  Sioux  Citj-.  la.,  will  receive  bids 

m  the  City  of  Wheaton    III.,  of  which  Arthur  „„ti,  9  ^    „^  ^   St    ^7^  f^^  „„g  jf;.i„    ...^n,   a 

L     Webster    is    City     Engmeer:      Northwest  pi,„i|,ing    station    and    one    electrically    driven 

S?o^^Sf.  District-Stevens    Construction   Co.,  turbine  pump   and   one   horizontal    centrifugal 

$14,814.85;    John    M.    Healy    Co.,     $14,291.58;  pt„„p 

^y'fiQn°io'''''^°"\T*]i'^r'-^l^-LQ,"-T  ^Slehart,  ^he   citv  of    Indianola,    la.,   has   awarded   a 

^V^-^SO--*-'    G,AIaffio'^   $12,084.94;   Lanyon   &  contract    to    the    Lytle    Construction    Co.,    of 

Uifford     $12,009.94;    C.    R.    Nichols       Caney,  gj^^,^   ^jtv,   la.,   for  the  construction   of  san- 

Kan.,    $11,020.93    (awarded    contract).     Presi-  jtarv  sewer   for  $2.3,757  as   follows;    (i,447   ft. 

''f"'    S  ,■    P''3'"T^-    Maffioh     Rockford,      II  .,  ^Q-in.   standard  vitrified  sewer  pipe,  12,087   ft. 

?•■      tl^'io-^l^^c!'^    contract);     J.    M-    Healy  g.i^^    standard    vitrified    sewer    pipe,    1.258    ft. 

Co.,   $11918..;    Stevens    Con.     Co.,    $1,212.30;  g.j^     standard    vitrified    sewer    pipe,    .33   com- 

M,?T  ^^    D    M    u1  ^^t;  oY,"^A•°^''"^•'°"^^^'"  mon  manholes,  13  drop  manholes,  9  flush  tank 

321.02;   C.   R.  Nichols    $1391.10.     Irving  Ave.  siphons,   set   in   manholes,   800   house   connec- 

Sewer-G.    Maffiol^   $.i35.80      (awarded     con-  tions,    328    manhole    steps,      %.xl0-in.      round 

\-7'l'   ■'tvrnA^- T    H-\?,'   ffM-Jin^A/^-  i^°"-     H.  H.  Gilliland  is  Engineer.     Bids  were 

Nichols.  $39i.0O;  T.  H.  Iglehart,  $44i.90;  Wm.  opened    A.ug    "3 

Davidson.   $4(j4.60 ;    Steven   Con,    Co..   $473.10.  ^he   Citv   Council   of   Clinton,   la.,  has  out- 

The  two  smaller  improvements,  ^  President  St^  ,,,,^,1     ,3,,;,   for  city  improven-.ents   amounting 

Dram  and  Irvmg  Ave^  Sewer,  comprise  2,266  jo   more   than   $125,000   in   new   sewers,   pave- 

ft-  "f  ^-:".  drain  and  (00  ft.  of  8-in^  sewer.  „,^„t^  .,„j  sidewalks. 

1  he    following    bids    were    received    Sept.    1 

by    the    Board    of    Local    Improvements,    Chi-  Maryland. 

cago.   111.,   for  <:onstructing  the  sewers  known  t,,          ^         ,                       •           r 

as   the  Belmont  Ave.  and   Addison   St.   sewer  P'^"^  ^°^  t'l'^   "■Z^^K'}'-'}'""    "^  -^   sewerage 

(1)    standing    for    Denni.    Cleary,   55.32   Win-  ^/-l''^'"  "]  Centrevil  e,  Md.,  are  being  put  into 

throp  Ave..  Oiicago;    (2)    for  The  Ryan   Co.,  definite    form    by   the    Town     Commissioners 

1112  Tacoma  Bldg.,  Chicago;   (3)   for  Ameri-  J^^essrs.  Alfred  Green,  Ezekiel  M.  Forman  and 

can   Engineering   &   Construction    Co.,   912   59  P^-  Horace  M.  Davis.     The  specifications  have 

Clark  St.,  Chicago;   (4)   for  Federal  Improve-  been  completed  and  are  now  in  the  hands  of 

ment  Co..  949  The  Rookerv,  Chicago,  and   ( 5)  ^^^  bidders.     The   contract   will   be   let   about 

for  the  Parker  Washington  Co.,  920  Chamber  ^'"P*-    '■ 

of  Commerce,   Chicago  :  ■ 

Lin.  ft.                 Size.  (1)               (2)               (Z)                 (41 

Belmont    ,^v .3. .300         3  R.  6V.  ft.  J9.00            $11.00            $11.12            flo.OO 

Belmont    Av 2.660         3  R.  6i.i  ft.  9.00             10.00             lO.T.S             10.4.T 

Belmont    Av 1.350         2  R.  6       ft.  'J. 00                7.25                6.31                7.S5 

N.    .VUll    Av 2,660         2  R.  51/2  ft.  7.00                6.00                6.28                7.45 

Addison    St 1.180         D.  I.  2%  ft.  6.00               3.25               2.10               3.15 

Addison     St 3.990         2  R.  4%  ft.  5.00                5.20                5.37                6.50 

Addison    St 2.660         2  R.   4Vi  ft.  5.00               4.60              5.24               0.30 

N.    52d    Av 1.340         D.  I.  2  "  ft.  3.50                3.00                1.96                2.65 

Totnl      $129,430       $129,486       $131,601        $443,152 


15) 

$10.60 

12.20 

8.41 


$1 


4.95 
6.59 
6.76 
4.38 
62.66,1 


These  prices  include  the  cost  of  construct- 
ing 72  standard  manholes,  169  standard  catch 
basins  and  4  catch  basins  of  the  following 
dimensions:  Internal  diameter  6  f  t ;  8  ft.  of 
brick  work,  with  a  3Vi-ft.  sump  and  15-in.  tile 
pipe  connection  with  a  brick  trap;  also  the 
replacin.g  of  a  macadam  rnadw.iv  in  .\ddison 
St, 

Indiana. 

^'I'loard  of  Public  Works,  Indianapolis,  Ind., 
will  receive  bids  until  10  a.  m.,  .Sept.  14,  for  the 
construction  of  a  local  sewer  with  appurte- 
nances in  and  along  the  alley  east  of  Miley 
Ave.,  from  Calvelage  St.  to  Eleventh  St. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
14  !)}■  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
apurtenanccs  in  and  along  La  Salle  St.,  from 
Glen  drive  to  Roosevelt   .Ave. 

4«Bids  will  be  received  until  10  a.  ra.,  Sept. 
14  by  the  Board  of  Public  Works,  Indianapolis, 


Massachusetts. 

The  city  council  of  Boston.  Mass.,  has 
awarded  a  contract  to  the  Power  Equipment 
Co.  for  furnishing,  delivering  and  erecting 
two  steam  turbine  driven  centrifugal  pumps 
for  the  Calf  Pasture  pumping  station  for  $3(5,- 
063.     Bids  were  opened   Sept.   1. 

Robert  H.  Newell  of  South  Main  St..  Ux- 
bridge,  Mass.,  has  received  the  contract  for  the 
sewer  outfall  to  be  constructed  in  the  town  of 
Greenfield  for  $35,000.  The  contract  calls  for 
the  laying  of  one  mile  and  a  half  of  concrete 
pipe.  The  outfalls  are  to  be  connected  with 
the  concrete  main  sewer  and  carried  a  mile 
from  the  town  and  emptied  near  the  junction 
of  the  Deerfield  and  Connecticut  rivers. 

Minnesota. 

Fairbanks,  Morse  &  Co.  have  been  awarded 
a  contract  by  the  city  of  Mankato,  :\Iinn.,  for 
the    installation    of   about    2,690    ft.     of     (i-in. 


water  mains,  372  ft.  of  10-in.  water  mains 
and  necessary  hydrants  for  $3,571.  Bids  were 
opened  Aug.  22. 

E.  T.  Webster  of  437  Beacon  .\ve.,  St.  Paul, 
Minn.,  has  been  awarded  a  contract  by  the 
village  council  of  Monticello.  Minn.,  for  lay- 
ing 2,000  ft.  of  r2-in,  sewer  pipe  for  $2,518. 
Bids  were  opened  Aug.  20. 

The  board  of  public  works  of  St .  Paul, 
Minn.,  has  awarded  contracts  for  construction 
of  sewers  on  Van  Buren  place,  from  Hoffman 
Ave.  to  Maria  Ave.,  and  on  7th  St.  between 
Ottawa  Ave.  and  Vista  Ave.  Thornton  Bros, 
received  the  Van  Buren  place  contract  for  $1,- 
537,  and  John  Lind  receixed  the  7th  St.  con- 
tract  for  $10,300. 

Bids  will  be  received  until  Sept.  12,  by 
Thomas  Maloy,  City  Clerk,  Bemidji,  Minn.,, 
for  the  furnishing  and  laying  of  2,030  ft.  of 
4-in.  water  main  and  accessories.  M.  D.  Ston- 
(jr  is  City  Engineer. 

Montana. 

Advices  from  Missoula,  .Minn.,  state  that 
contracts  have  been  awarded  for  improvements 
at  Fort  Missoula  as  follows :  John  P.  Grady, 
Missoula,  water  distributing  svstem.  to  be 
completed  in  three  months,  $16,000;  J.  P. 
Adamson,  St.  Paul,  sewer  system,  to  lie  com- 
pleted in  four  months,  $15,82n;  P.  A.  Harring- 
ton, Missoula,  reinforced  concrete  pumping 
plant  building,  $3,700;  .\naconda  Copper  Min- 
ing Co.,  Butte,  pumping  machinery.  $6,975 ; 
Mericle-Tripp  Co.,  Missoula,  walks  and  curbs, 
$5,303. 

New  Hampshire. 

Milford,  N.  II.,  city  council  has  awarded  a 
contract  for  the  construction  of  a  sewer  across 
the  island  to  the  Osgood  Construction  Co.,  of 
Nashua. 

New  Jersey. 

^•Bids  will  be  received  until  9  p.  m.,  Sept. 
19,  by  J.  Thomas  Scott,  Chatham,  N.  J.,  Secy. 
Joint  Committee  of  the  Boroughs  of  Chatham 
and  Madison,  N.  J.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of:  (1)  about  1  mile  of  vitrified  pipe  sewer, 
18-in.  size:  (2)  a  sewage  disposal  works  with 
a  rated  capacity  of  OOO.OHO  gals,  per  day. 
Plans  and  specifications  are  on  file  at  the  of- 
fice of  Hering  &  Fuller  and  Clyde  Potts, 
Engineers,  New  York  City. 

Clyde  Potts,  Civil  and  Sanitary  Engineer, 
30  Church  St.,  New  York  City,  has  been 
retained  to  design  sewers  and  sewage  disposal 
works  for  the  borough  of  Monmouth  Beach, 
N.  J.     Jessie  W.  Potter  is  the  borough  clerk. 

The  board  of  public  works  of  Newark,  N. 
J.,  has  awarded  the  contract  for  constructing 
the  Weequahic  outlet  sewer  to  the  Jersey  Pav- 
ing Corporation  for  $5,917. 

New  York. 

•{•Bids  will  be  received  until  10 :30  a.  m., 
Sept.  27,  by  Franklin  B.  Kirkbride,  Secretary 
of  the  Board  of  Managers  Letchworth  Vil- 
lage, Room  215,  55  Wall  St..  New  York  City, 
for  the  construction  of  a  water  and  sewerage 
system  at   that  village,  Thiells.   N.   Y. 

•JiBids  will  be  received  by  .\lfred  E.  Steers, 
President  of  the  Borough  of  Brooklyn,  New 
York  City,  for  20  sewer  contracts,  the  largest 
being  No.  1,  for  furnishing  all  the  labor  and 
material  required  for  constructing  sewer  in 
Avenue  I,  between  E.  5th  St.  and  Ocean 
Parkway,  and  outlet  sewers  in  Ocean  Park- 
way, West  Side,  between  .\venue  I  and  Bay 
Parkway ;  in  Bay  Parkway,  Northwest  Side, 
between  Ocean  Parkway  and  .\\-enue  J,  and 
in  Bay  Parkway,  between  .Avenue  J  and 
Gravesend  Ave.  The  Engineer's  preliminary 
estimate  of  the  quantities  is  as  follows:  85 
lin.  ft.  of  48-in.  brick  sewer,  laid  complete, 
including  all  incidentals  and  appurtenances ; 
821  lin.  ft.  of  42-in.  brick  sewer,  laid  com- 
plete, including  all  incidentals  and  appurte- 
nances ;  375  lin.  ft.  of  86-in.  brick  sewer,  laid 
complete,  including  all  incidentals  and  appur- 
tenances ;  131  lin.  ft.  of  30-in.  brick  sewer, 
laid  complete  including  all  incidentals  and 
appurtenances;  280  lin.  ft.  of  24-in.  pipe 
sewer,  laid  complete,  including  all  incidentals 
and  appurtenances ;  537  lin.  ft.  of  18-in.  pipe 
sewer,  laid  complete,   including  all  incidentals 
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ami  a|)purtcnances;  I811  liu.  fi.  of  l.',-in.  pipe 
sewer,  l:iid  complete,  inchidiiig  all  incidentals 
and  apppurtenances;  270  lin.  ft.  of  1-i-iii.  pipe 
seuer,  laid  complete,  including  all  incidentals 
and  appurtenances;  240  lin.  ft.  of  (i-in.  house 
connection  drain,  laid  complete,  including  all 
incidentals  and  appurtenances ;  24  manholes, 
complete,  with  iron  heads  and  covers,  includ- 
ing all  incidentals  and  appurtenances;  8  sewer 
basins,  complete,  of  either  standard  design, 
with  iron  pans  or  gratings,  iron  basin  hoods 
and  connecting  culverts,  including  all  inci- 
dentals and  appurtenances;  lOO.UOU  ft.  (B.  M.) 
of  sheeting  and  bracing,  driven  in  place,  com- 
plete, including  all  incidentals  and  appurte- 
nances; 10,400  ft.  (B.  M.)  of  foundation 
planking,  laid  in  place,  complete,  including  all 
incidentals  and  appurtenances.  The  time  al- 
lowed for  the  completion  of  the  work  and  full 
performance  of  the  contract  will  be  120  work- 
ing davs.  The  amount  of  security  required 
will  be  $8,000. 

•{•Bids  will  be  received  by  H.  S.  Thompson, 
Ciiuniiissioner  of  Water  Suppiv,  Gas  and 
Electricity,  Room  1904  Park  Row  Bldg.,  New- 
York  City,  until  2  p.  m.,  Sept.  14,  for  furnish- 
ing and  delivering-  cast  iron  pipe,  special  cast- 
ings and  valve  bo.x  castings. 

Charles  H.  Winne  has  been  awarded  a  con- 
tract by  the  board  of  contract  and  supply  of 
Troy,  N.'Y.,  for  building  a  sewer  in  Grace 
Court. 

Perretta  &  Robertaccio  have  been  awarded 
a  contract  by  the  board  of  contract  and  sup- 
ply of  Utica,  N.  v..  for  the  construction  of 
a  se-ft-er  of  vitrified  pipe  in  Holland  Ave.,  from 
the  end  of  the  existing  sewer  southerly  to 
Margaret  St.,  and  in  Margaret  St.  from  Hol- 
land Ave.  to  Oneida  St.,   for  $2,302. 

Joseph  H.  Clements  has  been  aw-ardcd  a 
contract  for  laying  water  mains  in  a  large 
number  of  streets  of  Schenectady,  N.  Y.,  by 
the  board  of  contract  and   supply. 

The  city  engineer  of  Schenectady,  N.  Y., 
has  had  prepared  a  set  of  plans  providing  for 
a  new  system  of  surface  water  sewers,  which 
it  is  thought  w-ill  eliminate  the  difficulty. 
This  call  for  a  large  trunk  sewer  through  the 
Plaza,  with  branches  extending  through  East 
alley  and  other  streets,  the  cost  of  which  is 
estimated    at   between   $30,000   and   $40,000. 

Ohio. 

•J«CIerk  of  the  Village  of  Nottingham,  O., 
win  receive  bids  until  noon,  Sept.  24.  for  the 
construction  of  a  sanitary  sewer  in  Sackett 
Ave.  from  the  West  Corporation  line  to  a 
lioint  l,2oO  ft.  east  of  Moses  Ave.  J.  B.  Davis 
&  Son,  207  The  .\rcade,  Cleveland,  O.,  are  the 
engineers.  J.  C.  Steinicke  is  Clerk  of  the 
Village. 

The  trustees  of  public  affairs  of  Barnes- 
ville,  O.,  have  awarded  a  contract  to  W.  H. 
Patterson  &  Son,  East  Main  St.,  Barnesville, 
for  the  construction  of  a  w^ater  pipe  from 
southeast  corner  of  East  Main  St.  and  War- 
ren Ave.  to  the  Friends'  Boarding  School,  a 
distance  of  6,550  ft.,  for  $.18  per  ft.  for  4-in. 
pipe,  $.21  per  ft.  for  6-in.  pipe  and  $.24  per 
ft.  for  8-in.  pipe.     Bids  w-ere  opened  Aug.  23. 

The  state  board  of  health  of  Ohio  has  no- 
tified the  city  council  of  ISIarysville,  O.,  that 
it  must  install  a  sanitar\-  sewerage  system  by 
July  1,  1911.  This  notice  has  been  given  ow-- 
ing  to  the  pollution  of  the  Town  Run  and 
Mill  Creek. 

State  Highway  Commissioner  J.  C.  Won- 
ders of  Ohio  has  awarded  a  contract  for  pav- 
ing the  mile  of  Chillicothe  pike,  near  Ports- 
niouth,  O.,  to  Kaps  Bros.,  for  $8,632.  Brick 
is  to  be  used. 

The  city  council  of  Cleveland,  O.,  has 
passed  ordinances  providing  for  the  following 
public  improvements:  Citv  hall,  $200,000; 
West  Side  market,  $150,000;  sewers,  $188,000; 
paving,  $100,000;  fire  stations,  $90,000;  parks, 
$50,000;  contagious  disease  hospital,  $12,000. 

The  village  engineer  of  Kennedy  Heights, 
O.,  has  been  authorized  by  the  council  to  sub- 
mit plans  and  specifications  for  a  sewerage 
system  for  that  town.  The  system  will  con- 
sist of  sewers  and  sewage  disposal  plant.  It 
is  estimated  that  the  svstem  will  cost  from 
$150,000  to  $180,000. 

M.  P.  Campbell,  il,225  Detroit  .A.ve.,  Cleve- 
land, O.,  has  been  awarded  a  contract  for  the 

Items 


construction  of  a  sewer  in  Hird  St.,  in  the  vil-  construction  of  lateral  sewers.     H.  Morgan  is 

lage    of    Lakew-ood,    for    $3,403.      Bids    were  Clerk. 

opened  Aug.  29.  Roberts   &   Few   of   Brookins,    S.   Dak.,   has 

Jno.  Galvin  and  Jos.  Winterbottom  of  been  aw-arded  a  contract  in  Hawarden,  la.,  for 
Clevel,-nid,  ().,  have  been  aw-arded  contracts  in  the  construction  of  a  sanitarv  sewer.  The 
the  village  of  I,akew-ood,  O.,  for  the  construe-  work  includes  24.400  ft.  of  8-in'.,  8uO  ft.  of  lo- 
tion of  water  mains  and  sewers  on  Northland  in..  2,50m  ft.  of  I2-in.  salt  glazed  vitrified  sewer 
Ave.,   for  $3,634.     Bids  were  opened  Aug.  '29.  jjipe,  44  manholes,  and   cast  iron  pipe  .syphon 

The  Board   of   Control  of  Youngstown,  O.,  under    creek    for   $16,914.     Bids   were   opened 

has  awarded   the   following  contracts   for  im-  Sept.  3. 

provcments  in  the  city:  Paving  of  Carolina  Brookins  Construction  Co.,  of  Brookins,  S. 
St.  to  Turner  &  Olson  for  $5^072 ;  sewering  of  Dak.,  has  been  awarded  a  contract  in  Huron, 
McKinnie  St.,  to  Miller  Bros.,  for  $1,957.40;  S.  Dak.,  for  the  construction  of  860  lin.  ft.  of 
sewering  of  Japan  St.,  to  Hannon  Bros.,  for  18-in.  sewer  and  4.000  lin.  ft.  of  8-in.  sewer 
$743.80;  grading  of  Quarry  St.  to  S.  H.  De-  for  $5,732.  Bids  were  opened  Aug.  29. 
Groodt,  for  $1,140 ;  grading  of  Decatur  St.,  to  The  City  Council  of  Wagner,  S.  Dak.,  has 
S.  H.  DeGroodt  for  $547;  grading  of  Pyatt  let  the  contract  for  the  construction  of  a  new- 
Si.,  to  .Ames  McCarron  for  $1,600.  '  sewerage  system  to  Louis  W.  Schruth  of 
Oklahoma.  ^argo,  N.  Dak.,  for  $17,000, 

^•Bids  will  be  received  until  2'  p.  m.,  Sept.  Tennessee. 

22,  by   Board  of  Trustees,   Haskell,   Okla.,   C.  W.   A.    Park   has   been   awarded   a   contract 

W.    Marston,   President,    for   the  construction  in    Knoxville,   Tenn.,    for   the   construction   of 

of  a  system  of  water  works.     There  will  be  a    storm    sewer    on    Second    St.   to   the    creek 

required    about    12,800    ft.    of    6-in.    cast-iron  tmder  the  tracks  of  the  L.  &  N.  railroad, 

water  pipes;  about  17,-200  ft.  of  4-in.  cast-iron  Tpvas 

water  pipes;  25  fire  hvdrants ;  about  7,650  lbs.  .                     icxdb. 

lilting;    18    valves    and    boxes;    a    galvanized  The  city  council  of  El  Paso,  Tex.,  has  ac- 

iron  pump  house;  2  pumps  of  a  combined  ca-  cepted  and  approved  the  plans  for  sewage  and 

pacitv  of  500  gals,  per  min. ;  one  boiler ;   one  garbage  disposal  plants  to  cost  $100,000.   These 

steel 'tower  and  tank,  120  ft.  max.  water  bin,  plants   are    to   be   erected   on   land    purchased 

1)0,000  gals,  capacity.     Bids  will  be  received  for  about  a  year  ago,  lying  in  the  Channzal  Zone, 

furnishing  any  of'the  materials  above  or  for  •'^  contract  for  five  car  loads  of  sewer  pipe 

constructing   the    works   complete.      Proposals  has  been  aw-arded  by  the  board  of  municipal 

must  be  addressed  to  the  Town  Clerk,  Haskell,  commissioners    of    Dallas,    Tex.,    to    the    San 

Okla..  and  must  contain  a  certified  check   for  Antonio    Sew;er    Pipe    Co.,    of    San    Antonio, 

the  sum  of  3  per  cent  of  the  amount  of  bid.  Tex.     The  pipe  is   to  be   15  to  24-in.   in   size. 

Plans   and   specifications   on   file   in   the    office  ^^'t'l  the  specials  to  complete  the  specifications, 

of  the  Tow-n  Clerk  or  James  T.  Gates,  Engi-  .The  City  Council  of  Caldwell,  Tex.,  is  plan- 

neer.  Wagoner,  Okla.  "'"g  for  the  erection  of  a  steel  standpipe  with 

Orpcrnn  '"'   '^''pacity   of   the   present   wooden    reservoir. 

&""•  This   improvement   w-ill    require  a   bond  issue 

The     sewer     commitlee     of     the     executive  of  $5,000. 

board  of  the  city  of  Portland,  Ore.,  has  rec-  The  city  of  Hearne,  Tex.,  contemplates  float- 

ommended  the  rejection  of  the  bid  of  Paquet,  ing   bonds    for   the   construction    of   a   water- 

Giebisch  &  Joplin  for  the  construction  of  the  works.    C.  L.  Dillard  and  W.  A.  Wilkerson  are 

Holgate    St.    sewer    system   and   ordered    new  interested, 

bids  for  the  work.     The  city  engineer,  J.   W.  Utah. 

Morris,  has  estimated  the  cost  of  the  work  at  u     t     at             ..u      1          ..      r      ■   w   1  •  1  1 

$10'^  000  -^-    -^^°'^''"-    ™'^    low-est   of    eight   Indders 

R'^commendations    that     appropriations     be  °"   "]^  T'°%°^   constructing  the  waterworks 

made  bv   the  citv   council   of    Portland,    Ore.,  ^^']"^"'\^^  ^f"™-  \\f-  ^°<r  wh-cl'  Louis  C. 

for   the' extension   of   all    sewers   that   do   not  ^f'f>'    ""^^   Dooly    Bldg.,     Sa        Lake     City, 

reach  deep  water  in  the  Willamette  River  have  ^'^'''  '^'^^  engineer,  bid  as  follows: 

been   made   by  the  city  health  board.  ^-^^^    3^^   Materials.       qua^n'^'    Price.        Amt. 

Pennsylvania.                  •  Excavating    and    backflU- 

.'  ing.  cu.   yd.: 

An   ordinance    was    introduced     in    the   city  Eai-tli 12.225    ;    0.60    $  7..'!:!5 

roiinril    of    York     Pa      nrovidincr   for   tlip   ron  (travel   and  boulders 2.396  .80         1,916 

councu  01    lorK,   ra.,  proMOing  tor  me  con-  gou^   ^ock    lOO         3.00  300 

struction  of  a  storm  water  sewer  on   Madison        Kmbankment.    cu.    yd 794  .3,5  -'TT 

Ave.   from   Hartley   St.   to   West   York  Ave.  Tunnelling,   lin.  ft 1.450  4.14        6.003 

Chief    Webster    of   the    Survey     Bureau    of  -'''^'{^''"fect""'   "•'              17  656         i  80      3<l  7S0 

Philadelphia,  Pa.,  has  announced  that  bids  for  Spl.'  sect.    ..............      330         1^91          '630 

the  construction  of  the   Pennypack  Creek  in-  R'P  rap    200         2.00  400 

tercepting   sewer   leading     to     the     projected  ^^.n'ouse'"'^.'^.. ! ! ! ! ; ! i ! : !       1     sle.'So          196 

sewage  disposal  plant,  at  Holmesburg,  w-iIl  be  

readverlised.      The    new    sew-er   w-ill    be    7,700  Total    $49,779 

ft.  in  length,  and  will  vary  in  thickness  from  The  itemized  bid  of  Wheelwright  Construc- 

10  to   •24-in.      It  will   extend   along  the   creek  tion    Co.,   the '  low-est   bidder    for    the     supply 

from  the  Delaware  River  to  Frankford  \\e.,  mains,   is   as   follows : 

and  is  estimated  to  cost  $30,000.  Approx. 

An  eflfort   will   be  made  to  induce  the  city  E:JJ.'°''and"baikfimng'^'cu   ""'"''      ^"'"''     '^'"^' 

council  of  Philadelphia,  Pa.,  to  provide  $'250,-  j-d.: 

000  for  further  extensions  of  the  new  Cobb's  Earth     19,314    $    0.50    t  9,657 

Prepk-  cpM-pr  Gravel     and     boulders..   2,000              .60         1.200 

Lreeiv  sewer.  g^^,,   ,.^^^    ^„     

South   Carolina.  "«'ire.  wound   pipe.    lin.    ft.: 

,  „.  ,         .  -  13-in.    (2oO    ft.    hd.) 960  1.20         1.152 

•{•Bids   w-iU  be  received   until  4  p.   ni.,   Sept.  16-in.    (250   ft.    hd.) 1.920  1.50        2.880 

10,  bv  the  Board  of  Paving  and  Sew-er  Com-  JS-in.    (250   ft.   hd.) 3.360         1.65        5.544 

■     •-  ^  -,,        o      ^^      ,xr      r'      T»     ...•  20-in.    (2o0    ft.    hd.) 2.8S0  1.85         5,32.S 

mission,    Greenvdle,    S.    C,     W .    E.    Beattie,  ^l-in.   (O  to  250  ft.  hd.)      SOS         1.75        1414 

Chairman,    for   the   necessary   labor   and    ma-  24-in.   (0  to  250  ft.   hd.)  6.9S2.5      2.00      13,965 

terial    for   the   construction   of   sanitarv   sewer       Special    castings,    lb  19,465  .555      1,070 

extensions  at  Greenville,  S.  C.     C.  P.'Ballen-  s-in.°".?'.'!'.^:.   .":.:....      960         l.io        1.056 

ger   is  Citv  Engineer.  12-in 1,440  2!oO        2!S80 

•^Bids  will  be  received  bv  the  Sew-er  Com-       Special   castings,   lb 13,000  .055         715 

mission  City  Council,   Greenville,   S.   C,   until       vah-e's"  ekeh":"      

Sept.  10,  for  the  construction  of  approximate-  8-in'.     2        25.50  51 

ly  6  miles  of  sewers  in  the  following   rlreets:  J:"'" ?       rn'nn  i?n 

Echols,    Johns,    North    Main,    North,      Stone  {l.]'^]    r.'.: ! !  l'.".: ! ! ! ! ! ! ! !         4        lo'.OO          360 

.•\ve..   Frank    St..   Garlington    St.,   Memminger  is-in 7      125.00  S7o 

St.,   Lawton    Ave.,   East   McBee   .^ve..   Leach  2?-in J     l40.oo  840 

St.,  Hudson  St..  Mayfieid  St.,   Gibbes   St.,  1^:1;^: .;;::;:;:::;.".:::;;     l   lltZ      795 

Hyde  St.  and  Oscar  St.  Valve    boxes!    cacli! 27  6.50  175 

South   Dakota.  Total    S50.390 

Bids  will  be  received  until  8  p.  m..  Sept.  1-2,  P.  J.   Moran  of  Salt  Lake  City,  Utah,  has 

Board  of  Trustees,  Wolsey,  S.  Dak.,  for  the  been  awarded  a  contract  by  the  city  of  Ogden, 

marked  thus  ^  indicate  work  now  open  for  bids. 
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Utah,  for  the  construction  of  cement  and 
granite  sidewalks,  sewer,  lighting  system,  as- 
phalt paving,  3y2-in.  binder  on  a  G-in.  concrete 
base  for  $57,475.     Bids  were  opened  Aug.  30. 

Vermont. 

J.  E.  Cashman  of  Burlington,  Vt.,  was  the 
lowest  bidder  for  the  construction  of  a  pipe 
line  and  reservoir  at  Keeseville,  N.  Y.,  the 
bid  being  $9,910.  Bids  were  opened  Aug.  25. 
The  work  will  probably  be  readvertised. 

Virginj.a. 

•J»Bids  will  be  received  until  4  p.  m.,  Sept. 
15,  by  Charles  E.  Boiling,  City  Engineer, 
Richmond,  Va.,  for  constructing  the  following 
sewers :  Dooley  Ravine  sewer,  brick  and  con- 
crete, length  3,800  ft.,  diameter  from  8  to  11 
ft.;  Virginia  Ave.  sewer,  length  3,000  ft.,  di- 
ameter 8  ft.,  brick  and  concrete  (principally 
tunnel  work  in  rock)  ;  sewer  in  Leigh  St.  to 
Government  Road,  brick  or  concrete,  length 
2,600  ft.,  diameter  5  ft. 

4*Board  of  Commissioners,  City  of  Hunt- 
ington, W.  Va.,  will  receive  bids  until  1  p.  m. 
(eastern  time),  September  23,  for  the  con- 
struction of  a  lateral  sewer  in  the  alley  be- 
tween 11th  and  r2th  Aves.  from  16th  to  18th 
St. ;  also  for  grading  Smith  St.  Hill,  in  the 
city  including  about  2,480  cu.  yds.  of  excava- 
tion.    John  Coon  is  Commissioner  of  Streets. 

Plans  are  being  drawn  in  the  engineering 
office  of  the  water  department,  Norfolk,  Va., 
for  a  comprehensive  system  of  water  mains 
on  Colonial  Ave.  and  Manteo  St.,  north  of 
Jamestown  Ave. ;  23rd  St.  from  Debree  to 
Colonial;  21st  St.  from  Colonial  to  Collev; 
and  Colley,  from  Jamestown  Ave.  to  the  Nor- 
folk and  Western  railroad  tracks,  where  it 
is  expected  to  have  the  Seventh  ward  mains 
connect  into  the  city. 

The  Board  of  Control  of  Norfolk.  Va.,  has 
asked   the   City   Engineer   for   an   estimate   on 


the    cost   of   installing   sewerage   on    Fauquier 
and  Louisa  Sts.,  in  Berkley  ward. 

Washington. 

Frank  C.  Buttz  of  Indianapolis,  Ind.,  was 
the  lowest  bidder  for  sinking  a  10-in.  tubular 
deep  well  to  a  depth  of  about  500  ft.,  for 
$13.55  per  lin.  ft.,  sunk  and  cased,  at  Fort 
George  Wright,  Wash.  Bids  were  opened 
Aug.  22. 

West  Virginia. 

•J-Bids  will  be  received  until  7  p.  m.,  Sept. 
14,  by  Frank  Good,  City  Auditor,  Parkers- 
burg,  W.  Va.,  for  furnishing  and  erecting  two 
4,000,000   gal.    vertical   pumping   engines. 

4»Bids  will  be  received  until  7  p.  m.,  Sept. 
14,  by  Frank  Good,  City  Auditor,  Parkers- 
burg.,  W.  Va.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
pump  well,  pipe  gallery  and   foundations. 

•I«Bids  will  be  received  until  7  p.  m..  Sept. 
14.  by  Frank  Good,  .'Auditor  of  Parkersburg, 
W.  Va.,  for  furnishing  and  erecting  two  200 
H.  P.  water  tube  boilers,  160  lbs.  pressure. 

Wisconsin. 

•i»Bids  will  be  received  until  noon,  Sept.  20, 
by  L.  F.  Fish,  City  Clerk,  West  Allis,  Wis., 
for  the  necessary  labor  and  materials  for  the 
construction  and  laying  of  sewers  with  neces- 
sary manholes,  connections,  fitting,  etc.,  in- 
cluding the  following  approximate  quantities : 
.3,3.38  ft.  of  18-in.  pipe;  1,034  line.  ft.  1.5-in. 
pipe ;  4,240  ft.  of  12-in.  pipe ;  9,634  ft.  of  10-in. 
pipe;  6,234  ft.  of  8-in.  pipe;  92  manholes. 
Said  sewers  are  distributed  in  about  thirty 
different  streets  or  parts  of  streets.  Between 
4.000  and  5,000  feet  of  the  above  sewer  work 
is  to  be  let  in  one  contract  and  the  remainder 
in  a  separate  contract.  Bids  are  asked  per 
lineal  foot  for  each  size  of  pipe,  including  all 
manholes   and  fittings.     All   pipe   above   r2-in. 


diameter  must  be  double  strength  with  deep 
socket. 

The  U.  S.  Wind  Engine  &  Pump  Co.  has 
been  awarded  a  contract  at  Barron,  Wis.,  for 
the  construction  of  a  tower  and  water  tank 
to  the  present  system  of  waterworks  for  $2,- 
950.     Bids  were  opened  Aug.  21. 

The  city  of  Waupaca,  Wis.,  has  awarded 
a  contract  to  H.  O.  Schaefer  of  Green  Bav, 
Wis.,  for  the  construction  of  2,328  ft.  of  10- 
in.,  and  1,825  ft.  of  r2-in.  pipe  sewer,  includ- 
ing 13  manholes,  for  appro.ximately  $5,200. 
Bids  were   opened  Aug.  29. 

Andrew  Thomsen  of  Racine,  Wis.,  has  been 
awarded  a  contract  in  Janesville,  Wis.,  for 
the  laying  of  5,933.59  ft.  of  sewer  pipe  on 
Prairie  Ave.,  from  Hyatt  St.  to  a  point  425 
ft.  north  of  the  center  line  of  Walker  St.; 
on  North  Blufif  St.,  from  Prospect  Ave.  to  a 
point  175  ft.  northerly ;  on  Forest  Park  boule- 
vard, from  Ruger  Ave.  to  South  Second  St. ; 
on  Clarence  St..  from  Court  St.  to  Milwaukee 
Ave. ;  on  Jackman  St.,  from  Oakland  Ave.  to 
Forest  Park  boulevard;  on  South  Main  St., 
district  boundary  line,  north  to  Sharon  St.; 
on  Carrington  St.,  from  South  Main  to  Gar- 
field Ave. ;  on  Garfield  Ave.,  from  Carring- 
ton to  Vista  Ave.,  north  from  Garfield  Ave., 
to  Logan  St. 

Canada. 

•J«Bids  will  be  received  by  G.  W.  Ostrom, 
Town  Clerk  of  Trenton,  Ont.,  until  noon, 
Sept.  19,  for  the  construction  of  Main  St. 
sewers  and  sewage  sedimentation  tank.  The 
work  includes  approximately :  Construction 
of  sedimentation  tank  in  concrete  and  pro- 
viding and  laying  sewers — 890  ft.  of  15-in. ; 
665  ft.  of  r2-in.  and  987  ft.  of  8-in.  Plans  and 
specifications  may  be  seen  and  forms  of  ten- 
der obtained  at  the  offices  of  T.  Aird  Murray, 
303  Lumsden  Bldg.,  Toronto,  Ont.,  or  that  of 
the    town   clerk. 
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a  hole  into  which  to  lower  the  pile,  which  was 
virtually  what  was  done  at  Atlantic  City.  The 
surprising  feature  of  this  work  is,  of  course, 
that  the  excavated  hole  maintained  its  char- 
acter ;  the  natural  assumption  would  be  that, 
with  nothing  but  the  rising  cohnnn  of  .water 
to  support  them,  the  sides  would  cave  in  as 
fast  as  the  sand  was  displaced  by  the  jet,  and 
that  instead  of  a  well-like  hole,  there  would 
result  merely  a  cone-shaped  pit  little  suited 
for  holding  a  pile.  The  hole  did  maintain  its 
form  in  every  instance  and  without  a  ma- 
terial amount  of  caving  for  so  long  a  time  at 
least  as  was  reiiuired  to  swing  and  lower  the 
pile,  and  as  remarked  elsewhere,  the  speed  of 
this  operation  was  often  deliberate.  The 
work  at  Atlantic  City  su.ggests  the  idea  that 
contractors  have  available  in  the  water  jet  a 
tool  which  is  applicable  in  certain  soils  to  a 
variety  of  uses  such  as  setting  poles,  piles  and 
posts  and  excavating  around  similar  struc- 
tures which  have  to  be  removed. 
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An  Unsual  Mode  of  Procedure  in  Jet- 
ting Piles. 

The  use  of  the  water  jet  for  sinking  piles 
is  comparatively  old,  and  recurring  jobs 
of  pile  jetting  present  little  that  'is  new  in 
procedure  or  results.  It  is  with  particular 
interest,  therefore,  that  we  note  elsewhere  in 
this  issue  a  variation  from  common  practice. 
Reference  is  made  to  the  work  of  construct- 
ing concrete  pile  supports  for  a  section  of  new 
board  walk  at  Atlantic  City,  N.  J.  Circum- 
stances were  fortunate  in  permitting  one  of 
the  editors  of  this  journal  to  watch  this  work 
from  day  to  day  for  several  weeks,  and  it 
may  be  said  that  had  the  editor  not  seen  the 
results  secured,  he  would  have  been  loath  to 
credit  them.  In  a  sense,  as  will  be  seen  from 
the  description  in  a  succeeding  column,  the 
task  was  not  one  of  jetting  down  piles,  but 
■of  excavating  by  water  jet  holes  into  which 
piles  could  be  sunk.  In  the  ordinary  methods 
of  jetting  the  jet  pipe  is  fastened  close  to  or 
"is  a  part  of  the  pile,  and  its  function  is  to 
loosen  and  displace,  temporarily,  the  soil  un- 
der the  pile  point  sufficiently  to  permit  it  to 
he  displaced  permanently  by  the  weight  of 
the  pile,  aided  often  by  light  hammer  blows. 
This  idea  is  distinct  from  that  of  excavating 
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Some  Notes  on  Cofferdam  Construction 

on  the  New  York  State  Barge 

Canal. 

In  going  over  the  Barge  Canal  lock  and 
dam  work  along  the  Mohawk  and  upper  Hud- 
son rivers  the  preponderating  use  of  wooden 
cofferdams  is  noticeable.  Steel  sheeting  is 
used  in  only  a  few  places  where  unusually 
large  dams  and  sturdy  construction  are  re- 
quired. Of  wooden  dams  the  variety  is  quite 
large.  The  core  wall  type  of  dam  consisting 
of  a  single  line  of  wood  sheeting  with  earth 
and   rock   dumped   on   both   sides   proved   un- 


typc  is  used  to  advantage  on  soft  bottom 
material  and  serves  as  a  more  permanent 
work. 

A  type  of  cofferdam  used  on  gravel  bottom 
which  served  well  was  that  used  on  dam 
construction  on  the  low^er  Mohawk.  Here 
square  timbers  were  used  and  square  cribs 
were  made  and  set  in  the  river  at  alternate 
regular  intervals  and  filled  with  earth  and 
rock.  The  open  spaces  between  these  cribs 
or  piers  were  then  spanned  by  two  guide  tim- 
bers for  the  sheeting  which  was  driven  all 
along  the  face  of  the  piers. 

The  accompanying  view  shows  the  structure 
used  at  the  upper  end  of  the  Chaniplain  Canal 
where  the  cofferdam  was  on  rock  bottom.  One 
crib  cofferdam  had  been  carried  away  and  on 
account  of  the  very  uneven  rock  bottom  it 
was  difficult  to  place  a  cofferdam  which  would 
be  at  all  permanent.  It  was  finally  decided  to 
make  a  cofferdam  which  would  fit  into  the 
jagged  rock  bottom.  Accordingly  a  survey 
was  made  and  more  than  1,700  soundings 
were  taken  in  200  ft.  The  cofferdam  was 
liuilt  of  .3-in.  timber  in  square  sections.  These 
square  sections  were  cut  in  a  zig-zag  manner 
to  fit  exactly  to  the  profile  of  the  bottom  of 
the  stream.  They  were  sunk  to  position  and 
filled  with  earth  and  rock.  Careful  measure- 
ments were  required  for  this  and  the  result 
was  highly  successful.  The  cofferdam  has 
now  stood  the  floods  of  two  seasons  and  ap- 
pears to  be  unharmed. 


The  U.  S.  Steel  Corporation,  which  a  few 
years  ago  penetrated  the  extreme  western 
portion  of  the  Mesabi  iron  range  with  its 
Duluth,   Mesabi  &   Northern   railroad,   is  pre- 


view of  Cofferdam  Cut  to  Fit  Profile  of  Rock    Bottor 


equal  to  the  winter  floods.  Along  the  Mo- 
hawk except  in  a  few  places  in  still  water 
the  dams  of  this  type  were  carried  away  dur- 
ing the  first  season.  Comparatively  few  were 
used.  A  more  extensively  used  construction 
and  one  which  gave  better  success  generally 
consisted  of  double  lines  of  wood  sheeting 
filled  between  with  earth  and  rock. 

Another  construction  noted  was  used  in  a 
shallow  stretch  of  water  on  gravel  bottom. 
Here,  the  cofferdam  was  made  of  small  round 
timber  which  had  been  cut  nearby.  The  tim- 
bers were  put  together  after  the  manner  of 
loose  cribbing  with  long  pieces  on  the  sides 
and  tied  at  intervals  of  6  or  8  ft.  with  shorter 
pieces.  The  space  inside  was  filled  with  earth 
and  a  line  of  sheeting  was  driven  along  the 
water  side  of  the  cofferdam.  This  construc- 
tion worked  well.  Another  type  is  the  square 
timber  cofferdam  consisting  of  two  long 
walls  of  square  timbers  dovetailed  and  bolted 
together  and  with  cross  walls  at  regular  in- 
tervals,  dovetailed   into   the   side  walls.     This 
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paring  to  enter  the  extreme  eastern  portion 
of  the  range  in  similar  manner.  Its  Duluth 
&  Iron  Range  road,  the  present  terminus  ot 
which  is  at  the  Spring  mine,  is  to  be  extended 
10  miles  or  more  to  the  east.  Construction 
work  will  be  started  shortly.  The  extensioi' 
will  tap  a  large  belt  of  timber  and  other  inter- 
ests owned  by  the  Steel  Corporation  and  it 
will  also  open  considerable  areas  of  mineral 
land.  Forest  fires  have  run  riot  in  the  district 
this  summer  and  have  rendered  necessar\ 
prompt  logging  operations  to  save  much  of 
the  timber.  The  railroad  extension  will  facili- 
tate the  work.  Much  of  the  mineral  lands  are 
held  under  option  by  George  A.  St.  Clair  and 
his  associates.  These  holdings  aggregate 
some  10,000  acres.  The  lands  will  be  ex- 
plored with  transportation  facilities  available, 
and  with  strong  likelihod  that  a  number  o: 
mines  will  be  developed.  The  presence  oi 
ore  has  long  been  known,  but  on  account  oi 
the  inaccessibility  of  the  district  very  little 
exploratory    work    has    yet    been    done. 
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CONCRETE    AND     REINFORCED    CONCRETE     SECTION 


The  Construction  Methods  on  the  Rocky 
River  Bridge,  with  Some  Costs. 

So  much  has  been  written  about  the  main 
features  of  the  design  of  the  Rocky  River 
Bridge  at  Qeveland,  Ohio,  that  readers  of 
technical  journals  are  quite  well  informed 
regarding  them.  The  construction  work  has 
not  been  written  about  to  any  great  extent, 
however,  and  it  will  be  the  purpose  of  this 
article  to  describe  the  methods  employed  in 
the    building    of    the    structure,    with    only    a 


about  6  loads  of  60  sacks  each  in  10  hours. 
When  the  mixer  was  running  the  cement  was 
delivered  directly  to  the  mixer  platform.  The 
stone  and  sand  were  delivered  in  gondola  cars 
on  a  sidetrack  at  the  railway  station.  A  der- 
rick with  72  cu.  yd.  clamshell  bucket  was 
stationed  here  and  a  slope  bottom  bin  of  15 
cu.  yds.  capacity  was  built  alongside  the 
tracks.  The  bin  was  raised  high  enough  for 
wagons  to  pass  under  to  receive  their  loads. 
A  bottom  dump  wagon  made  10  trips  a  day 
between   the   bins    and   the   bridge,   a   distance 


Fig.   1 — General    Elevation   of   Rocky   River 

Arch 

brief  account  of  its  structural  features  and  no 
discussion  of  the  design. 

The  Rocky  River  Bridge  is  located  about 
one-half  mile  from  the  outlet  of  the  Rocky 
River  into  Lake  Erie  and  it  spans  the  river 
which  runs  here  between  high  banks  of  earth, 
clay  and  shale.  The  floor  of  the  bridge  is 
aboiit  96  ft.  above  the  water  The  bridge  is 
entirely  of  concrete  and  is  of  the  type  known 
as  Luxemburg  construction,  the  essential 
feature  of  which  is  two  comparatively  narrow 
bridges  placed  side  by  side  with  the  space  be- 
tween bridged  over  by  the  roadway.  At  Rocky 
River  the  space  between  arches  is  18  ft.  The 
length  of  the  bridge  is  708  ft.  between  abut- 
ments. This  includes  one  main  span  of  280 
ft.  and  five  44- ft.  approach  arch  spans,  three 
of  which  are  on  the  west  side  and  two  on 
the  east  side  of  the  main  span.  The  main 
span  consists  of  a  pair  of  plain  concrete  ribs, 
each  22  ft.  wide  by  11  ft.  thick  at  the  spring- 
ing line  and  tapering  to  18  ft.  in  width  by  6  ft. 
thick  at  the  crown.  These  ribs  have  no  steel 
reinforcement,  but  contain  slabs  of  stone  em- 
bedded in  the  arch  on  radial  lines,  which 
stones  are  intended  to  raise  the  compressive 
strength  of  the  arch.  These  were  placed  in 
the  concrete  about  6  ins.  between  faces  and 
they  constitute  approximately  35  per  cent  of 
the  volume  of  the  main  arch  ribs.  The  small 
arches  of  44-ft.  span  are  in  two  pairs.  For 
each  span  a  spandrel  wall  2  ft,  wide  mounts 
each  rib  and  runs  up  to  the  level  of  the 
bridge  floor.  These  ribs  are  5  ft.  1  in.  wide 
by  3  ft.  thick  at  the  springing  line  and  taper 
to  4  ft.  X  2  ft.  at  the  crown.  This  taper,  it 
may    be    stated,    corresponds    to    a    batter    of 

1  in  40,  which  is  carried  out  on  all  the  piers 
and  arches  of  the  structure. 

The  construction  plant  for  the  bridge  con- 
sistetd  mainly  of  an  800-ft.  span  Lidgerwood 
cableway  with  towers  mounted  on  rails.  It 
was  arranged  so  as  to  move  sideways  and 
thus  gave  access  to  any  strip  of  the  bridge 
on  which  it  was  desired  to  work.  The  cable- 
way  was  capable  of  carrying  10  tons  or  more 
and  actually  carried  some  loads  which  were 
estimated  to  exceed  this  amount.  The  main 
caole  was  3  ins.  in  diameter  and  the  load  line 
was  %  in.  in  diameter.  Once  in  about  three 
months  the  main  cable  was  taken  up,  or 
shortened  to  take  out  the  sag,  which  usually 
developed  in  that  length  of  time.  The  load 
line  was  renewed  about  every  three  months 
which  gave  it  a  working  life  of  about  80  or 
90  days.  This  cable  was  afterward  used  on 
small   derricks  and  the  like. 

The   broken   stone   used    for   the   I'i     .^     \.i^ 

2  in.  slag  and  for  the  balance  of  the  work 
was  limestone  of  the  same  size.  All  material 
was  shipped  in  by  railway  to  a  point  about  V2 
mile  from  the  bridge.  The  cement  was  stored 
in  a  shed  at  the  depot  and  was  sometimes 
hauled  directly  from  the  cars  to  the  cement 
shed    at    the    bridge.      The    hauling    averaged 


Bridge,  Cleveland,  O.,  With  280-ft.  Concrete 
Span. 

of  about  Vz  mile.  The  unloading  of  the  gon- 
dola cars  was  done  by  the  clamshell  which 
dumped  the  stone  or  sand  into  the  bin.  There 
was  no  swinging  motion  on  the  derrick  and 
2  men  were  required  to  pull  the  boom  back 
and  forth  from  car  to  bin.  The  average  num- 
ber of  cars  of  stone  unloaded  in  this  way 
each  day  was  4  and  of  sand  was  7.  The  gang 
consisted  of  1  engineer  at  $3,  1  foreman  at 
$3.50  and  5  laborers  at  $1.75,  a  total  of  $11.75 
per  day.  The  cement  was  required  to  be  kept 
in  storage,  however,  until  testing  had  been 
done  and  in  order  to  get  enough  on  hand 
for  running  the  main  arch,  several  sheds  lo- 
cated along  the  side  track  were  rented  for  a 
short  period  and  a  storage  capacity  of  8,000 
sacks  was  obtained. 

In  planning  the  sequence  of  operations  in 
the  construction  of  the  bridge,  it  was  decided 
first   to    build    the    foundations    for   the    main 


piers,  then  simultaneously  those  for  the  abut- 
ments and  then  for  the  remaining  three  piers. 
Following  this,  the  forms  for  the  south  half 
of  the  bridge  were  to  be  prepared,  beginning 
with  the  two  main  piers  and  following  with 
the  other  three  piers  which  supported  the 
44-ft.  approach  arches.  The  abutments  were 
not  designed  in  two  separate  parts  as  was  the 
balance  of  the  bridge,  and  these  were  built 
complete  .in  the  early  part  of  1909.  It  was 
desired  to  get  most  of  the  south  half  of  the 
bridge  piers  and  arches  completed  before  the 
steel  center  for  the  stiuth  rib  of  the  main 
arch  was  ready  to  be  mounted  with  the  wood 
forms.  It  was  necessary  to  have  at  least  the 
greater  part  of  the  weight  of  the  main  piers 
to  take  the  thrust  of  the  arch,  and  it  was 
desired  to  have  a  floor  out  to  the  main  piers 
to  facilitate  communication  with  the  work  on 
the  main  arch.  This  was  accomplished  in  so 
far  as  the  piers  and  east  approach  arches  and 
floor  were  concerned,  but  the  west  approach 
arches  and  floor  were  not  built  until  after  the 
construction  of  the  main  arch  ribs. 

FORMS   FOR   PIERS   AND    SII.VLI,  ARCHES. 

Figure  2  shows  the  plans  of  the  forms  used 
on  the  main  piers.  It  was  necessary  to  build 
forms  complete  for  one  of  the  main  piers  on 
each  side  of  the  river  and  these  forms  were 
then  stripped  and  used  for  the  duplicate  piers 
which  stood  beside  under  the  north  half  of 
the  bridge.  These  forms  as  may  be  noticed 
from  the  drawings,  were  l)uilt  in  sections  16 
to  20  ft.  high,  this  height  varying  according 
to  convenience  and  with  the  lengths  of  lum- 
ber on  hand.  After  one  section  of  pier  forms 
had  been  put  up,  the  concrete  was  put  in  and 
another  section  was  placed  on  top  of  it  and 
filled  and  these  operations  repeated  until  the 
pier   reached  the  desired  height. 

The  forms  were  made  of  2-in.  tongued  and 
grooved  lumber,  with  3x6-in.  studding  placed 
at  3  ft.  spaces.  On  the  sides  of  the  pier  the 
studding  was  vertical  and  on  the  forward  and 
rear     faces    of    the    pier,    the    studding    was 
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placed  horizontally.  This  was  done  because 
on  the  sides  the  surface  of  the  pier  was 
straight  for  a  considerable  width,  and  it  was 
impossible  to  handle  a  form  of  the  width  re- 
quired and  of  the  height  of  the  section. 
Therefore  the  side  forms  were  made  with  ver- 
tical studs  and  in  sections  onlv  about  5  ft.  in 
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forms  were  sent  on  a  wagon  to  the  cableway 
which  picked  them  up  and  landed  them  at 
a  point  where  they  could  be  reached  by  the 
derrick  which  served  the  pier.  Besides  the 
outside  forms  a  rectangular  core  form  llxlo 
ft.  was  made  for  the  center  of  the  pier.  This 
form  was   erected  before  the  outside  sections 
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Fig.   2b — Sectional    Elevation   of   Main    Pier    Forms. 


height.  The  faces  of  the  pier  were  otf'set  with 
two  pilasters  each.  The  sections  forming  the 
sides  and  pilasters  were  made  with  horizontal 
studs,  and  those  for  the  faces  of  the  pilasters 
were  made  with  vertical  studs.  Around  all,  the 
pier  forms  were  girded  with  lOxlO-in.  and 
12xl2-in.  timbers  (these  timbers  were  pur- 
chased primarily  to  be  used  as  stringers  for 
the  lagging  on  the  steel  center  for  the  main 
arch  but  did  excellent  service  on  the  piers 
although  they  were  larger  than  necessary  for 
this  purpose)  w'hich  were  bolted  together  at 
the   corners.     These   timbers  came   in  contact 


and  was  built  up  on  the  site  of  the  pier  by 
erecting  the  studding  in  place  and  then  nail- 
ing the  2-in.  rough  plank  to  the  studding. 
After  this  had  been  erected  in  place  it  was 
braced  and  cross  braced  inside  with  2x8-in. 
boards  and  the  outside  forms  were  placed  and 
tied  temporarily  to  the  core  form,  one  piece 
at  a  time.  At  first  the  work  was  done  hap- 
hazard, but  the  following  system  wjs  soon 
developed  as  the  most  economical  method  of 
handling  the  pier  forms.  As  shown  on  the 
plan.  Fig.  2,  each  section  is  lettered.  The 
gang  of   carpenters   which   numbered    from   9 


proper  pieces  and  they  were  handled  by  the 
derrick  in  their  order.  First  one  gang  would 
be  given  a  section  and  while  that  was  being 
plumbed  and  temporarily  braced  into  position 
the  derrick  would  give  the  other  gang  a  piece 
for  its  side.  The  setting  up  of  the  outside 
forms  and  temporarily  bracing  them  in  posi- 
tion usually  required  one  day  of  10  hours. 
Sections  marked  A,  E,  and  /  and  a,  e  and  i, 
were  plumb  and  all  others  were  battered  1  in 
40.  After  the  temporary  bracing  of  all  the 
forms,  one  gang  worked  on  the  outside  and 
the  balance  on  the  inside  of  the  pier.  Out- 
side temporary  wooden  brackets  were  nailed 
to  the  studding  and  the  heavy  waling  was 
set  on  them.  These  timbers  as  before  men- 
tioned were  placed  all  around  the  form  and 
bolted  together  at  the  corners.  They  were 
spaced  vertically  at  about  -5  ft.  After  this 
the  timbers  were  drilled  through  at  various 
points  shown  for  %-in.  bolts  which  extended 
into  the  concrete  2  ins.  and  had  a  hook  nut  on 
the  end  which  was  left  in  the  concrete.  The 
hook  nut  was  wired  to  the  waling  strips 
which  were  placed  inside  the  core  wall  stud- 
ding. Besides  the  wiring  at  various  places 
shown,  a  system  of  bolts  was  used  to  tie 
the  outside  timbers  together  at  their  centers. 
At  first  only  wires  were  used  but  some  trouble 
was  experienced  from  bulging  forms  so  the 
bolts  were  added.  The  inside  gang  attended 
to  drilling  holes  in  the  core  for  the  wires, 
placing  the  waling  strips  inside  the  core  form 
and  when  this  was  done,  the  work  on  the  out- 
side had  generally  progressed  far  enough  so 
that  the  inside  wiring  from  the  core  to  the 
bolts,  which  projected  through  from  the  out- 
side timbers,  could  then  be  accomplished. 
When  the  pier  forms  were  made  solid  by  the 
bolting  and  wiring  V-strips  were  put  in  the 
corners  and  the  pier  left  for  concreting.  In 
this  manner  the  work  was  repeated  16  times 
for  the  completion  of  the  four  main  piers. 
The  carpenter  gang  which  worked  on  the 
main  piers  consisted  of  1  foreman,  5  or  6  car- 
penters and  4  to  6  carpenter  helpers.  This 
gang  worked  alternately  on  one  main  pier 
and  then  on  the  other  at  the  opposite  side  of 
the  river.  After  a  pier  section  was  finished  it 
was  concreted  before  the  gang  returned  to  put 
on  the  next  section  above.  The  core  form 
was  built  so  that  it  could  be  ripped  out,  leav- 
ing the  four  corner  posts  standing.  This  per- 
mitted the  using  of  the  material  in  the  core 
form  on  the  section  immediately  above  and 
the  four  posts  acted  as  stilts  holding  up  the 
rising    sections.     Two    men    were    kept    busy 


Fig.  3 — Details  of  Forms  and  Centers  for  Approach  Arches. 
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with  all  vertical  studding  and  the  portions  of 
the  form  which  were  not  in  contact  with  the 
timbers  were  braced  to  them.  All  the  forms 
were  made  up  in  the  lumber  yard  where  a 
small  carpenter  shop  was  located.  The  shop 
contained  a  band  saw,  a  circular  rip  saw,  and 
a  circular  cross  cut  saw.     From  the  yard  the 


to  12,  was  divided  after  the  core  was  ready 
and  one  part  of  the  men  set  up  half  the  forms 
and  the  other  part  set  up  the  other  half.  The 
capital  letters  indicate  the  order  in  which  one 
of  the  gangs  handled  their  part  of  the  forms 
and  the  small  letters  indicate  the  work  of  the 
other   gang.     The    foreman    picked    out     the 


most  of  the  time  taking  out  the  bolts  soon 
after  th?  concrete  had  set  and  these  were 
taken  to  the  blacksmith  shop,  re-threaded  and 
placed  in  stock  piles.  The  construction  of 
one  section  of  a  pier  took  five  days  with  a 
full  gang  and  3  days  of  this  time  a  derrick 
engineer  was  needed.     There  were  about  300 
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cu.  yds.  in  the  lower  sections  of  the  big  piers 
and  about  150  cu.  yds  in  the  top  sections.  The 
labor  on  each  section  cost  about  $206,  or  ap- 
proximately 90  cts.  per  cu.  yd.  for  the  entire 
pier. 

On  the  other  piers,  which  were  rectangular 
battered  piers  and  which  were  built  of  the 
same  class  of  lumber   and  by  the  same  men, 


against  it  by  shoving  the  ends  under  the  cross 
ties  described  above.     Near  the  crown  of  the 
arch  the  pressure  was  less  and  the  top  lagging 
.did  not  have  to  be  braced. 

Six  carpenters  set  up  four  of  these  arch 
ribs  with  the  aid  of  the  cableway  in  approxi- 
mately 8  working  days  of  lU  hours.  They 
also  built  a  runway  out  over  them  for  bring- 


distance  of  only  a  few  feet.  The  car  was 
pulled  by  a  continuous  cable  which  ran  over 
a  drum  operated  by  a  5  h.  p,  engine  located 
on  the  cableway  tower.  Large  Doud  dump 
buckets  were  used  for  the  places  where  big 
batches  could  be  dumped,  but  a  %  cu.  yd. 
Hatch  bucket,  which  can  be  dumped  grad- 
ually  through   the   bottom,    was    found   to    be 


Fig.  4 — General  View  Showing  Three     Hinged  Steel  Arch  Center. 


the  costs  for  carpenter  labor  ran  about  50 
cts.  a  cu.  yd.  The  carpenters  were  paid  30 
and  3.5  cts.  per  hour  and  the  helpers  2b  cts. 
per  hour.  The  helpers  were  required  to  have 
a  saw,  hammer,  and  5-^  in.  augur.  It  must  be 
noted  here  that  this  gang  of  carpenters  also 
carried  up  the  timber  falsework  which  carried 
the  44-ft.  arches.  This  was  done  as  the  main 
piers  progressed  so  that  when  these  piers  had 
reached  the  elevation  of  the  springing  line 
of  the  arch  the  falsework  was  ready  to  re- 
ceive the  arch  form. 

The  approach  arch  forms  are  shown  by  Fig. 
3.  These  arches  are  practically  a  half  circle  of 
22  ft.  radius.  The  bents  were  made  of  8x8-in. 
timbers  as  shown.  These  were  framed  in  the- 
lumber  yard  and  brought  over  on  a  wagon 
to  the  cableway.  Each  bent  was  handled  by 
the  cable  way  to  its  place  on  top  of  the  false- 
work. Six  of  the  best  climbing  carpenters, 
did  the  setting  up.  Each  bent  was  set  at  its 
proper  angle  with  the  horizontal,  the  lower 
ones  being  set  and  braced  first  and  lastly  the 
center  bent.  The  bents  were  tied  together  by 
the  curved  ribs  which  were  made  of  five 
thicknesses  of  2x8-in.  rough  plank  sawed  to 
the  proper  curve.  The  ribs  were  made  in 
segments  which  dovetailed  into  one  another. 
The  lagging  which  consisted  of  beveled  2x4's 
was  sawed  to  proper  lengths  in  the  wood  shop 
and  sent  out  on  a  wagon  and  delivered  to  the 
carpenters  by  the  cableway.  In  the  same  way 
the  sides  were  sent  out.  These  sides  were 
made  of  2-in.  dressed  stuff  and  had  3x6-in. 
studs  set  about  3  ft.  apart  on  radial  lines. 
The  studs  were  cut  flush  with  the  lower  edge 
of  the  forms  but  projected  a  foot  above  the 
top  edge.  This  was  so  that  a  tie  could  be 
nailed  to  them  across  the  arch  rib,  tieing  the 
sides  together.  The  sides  rested  on  top  of 
the  _  lagging,  instead  of  the  lagging  butting 
against  the  sides.  This  was  done  because 
the  arch  was  tapered  from  5  ft.  1  in,  at  the 
bottom  to  4  ft.  at  the  top  and  the  method 
used  saved  cutting  the  lagging  to  this  shape. 
To  hold  the  sides  from  spreading  at  the  bot- 
tom, blocks  were  nailed  against  them  and  to 
the  lagging.  To  hold  the  sides  from  lifting, 
diagonal  pieces  were  nailed  from  the  studs 
to  the  caps  of  the  several  bents.  (Fig.  3.) 
The  ties  which  were  nailed  to  the  studs  over 
the  top  of  the  concrete  were  kept  6  or  8 
ins.  above  the  edge  of  the  forms  to  allow 
room  for  the  top  lagging  which  was  nailed  on 
as  the  concrete  was  carried  up.  Besides  nail- 
ing, this  back  lagging  had  to  be  braced  as  the 
pressure  of  the  concrete  under  a  head  soon 
loosened  it.  "A  4  or  6-in.  piece  3Vz  ft.  long, 
was  used  for  this  purpose,  being  placed  on 
edge    against    the    lagging    and    held    tightly 


ing  concrete  in  two  wheeled  dump  carts. 
Each  rib  contained  only  about  35  cu.  yds.  so 
the  cost  of  concrete  per  cubic  yard  was 
higher  than  would  seem  correct  at  first  glance. 
The  cost  of  carpenter  labor  amounted  to  ap- 
proximately $1.20  per  cu.  yd.  The  lumber 
used  in  the  arch   forms  is  given  in  Table  II. 

CONCRETING    PIERS    AND    SMALL   ARCHES. 

The  concrete  mixing  plant  was  built  along- 
side of  the  east  cableway  tower  and  was  ar- 
ranged with  two  bins  above  the  mixer  which 
were  kept  loaded  from  the  stock  piles  nearby 
by  means  of  a  mast  derrick  operating  a  Wil- 
liams clamshell  bucket.  The  bins  discharged 
into  measuring  boxes  which  were  discharged 
into  a  continuous  mixer  designed  by  the 
contractors.  The  mixer  consisted  simply  of 
a  shaft  with  steel  paddles  (twisted  to  take 
the  shape  of  a  propeller)  fastened  to  it.  at 
8-in.  intervals.  The  shaft  operated  in  an  in- 
clined trough  of  sheet  steel  and  the  mixture 
discharged  from  it  into  a  hopper  which  held 
IVi  cu.  yds.  This  hopper  was  centered  over 
a  narrow  gage  track  which  carried  the  dump 
buckets    back    and    forth    to    the    cablewav,    a 


the  best  for  small  places  in  forms.  In  con- 
creting the  main  piers  a  platform  was  used 
which  was  made  especially  to  be  picked  up 
by  the  cableway  and  set  on  top  of  the  core 
forms  of  the  piers  when  ready  for  concrete. 
This  platform  was  1.5x11  ft.  At  first  the 
concrete  was  dumped  onto  the  platform  and 
shoveled  down  over  the  edge  of  it  through 
chutes,  but  later  the  buckets  were  set  on  this 
platform  by  the  cableway  and  then  picked 
up  by  the  derrick  and  lowered  till  they  were 
near  the  bottom  and  then  dumped.  It  will 
be  noted  from  the  drawing  of  the  main  pier 
form,  Fig.  3,  that  the  wiring,  bolting,  and 
bracing  of  the  pier  was  arranged  so  that  the 
buckets  had  spaces  in  which  to  be  lowered. 
This  method  of  placing  the  concrete  was  em- 
inently satisfactory,  but  required  care  in  keep- 
ing the  heavy  buckets  from  bumping  the 
forms  and  knocking  them  out  of  line.  A 
rigid  watch  was  kept  on  this  at  all  times  of 
concreting.  With  the  system  of  bolting  and 
outside  timber  waling  the  forms  were  quite 
rigid  and  very  easily  brought  back  to  line 
by    wedging    between    outside      timbers      and 


Fig.  5— Detail  View  of  Steel  Arch  Center  at   Upper  Panel   Point. 
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432    Pieces 

8   Pieces 

8    Pieces 

42    Pieces 

150   Pieces 

42    Pieces 

1000   ft.    . . 

108    Pieces 

6    Pieces 

6   Pieces 

24  Pieces 

S   Pieces 

288   Pieces 

Pieces 

Pieces 

48   Pieces 

Pieces 

Pieces 


-MAIN    PIER    FORMS.      SCHEDULE  OF  M.\'1'KK1.-\L— SOUTHEAST  PIKR.  NORTH 
E.'^ST   PIER  SIMILAR.     SEE  FIG  2. 
Outside  Witlls. 

.■ 2"x  8" 

3"x  6" 

2"xl0" 

2"x  8" 

2"x  8" 

'X  8' 


20- 
20' 
20' 
14' 


IS' 


1"   V   strip  &    200    ft.    O.    G.    Mould. 


72 


10 
32 


Pieces 
Pieces 
Pieces 
Pieces 
32  Pieces 
24  Pieces 
16  Pieces 
16  Pieces 
Pieces 
Pieces 
Pieces 
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forms.  With  this  system  of  placing  concrete 
about  150  cu.  yds.  were  placed  in  a  day.  This 
was  done  with  8  men  and  1  foreman.  Be- 
sides these  there  were  the  cableway  engineer, 
and  fireman  and  the  gang  of  men  concerned 
only  with  the  manufacturing  of  the  concrete. 


built  from  the  mixer  chute  out  over  the  four 
ribs  of  the  two  44-ft.  spans.  These  four  ribs 
were  poured  in  two  days — the  two  south 
ribs  being  poured  one  day  and  the  two  north 
ribs  at  another  time.  As  there  was  only  TO 
cu.   yds.    for   each    day's   work   the   concreting 


Fig.  6 — Wedge  for  Lowering   Main  Arch    Center  6-ins, 


This  gang  always  consisted  of  8  men  as  fol- 
lows. One  derrick  engineer,  1  mixer  engi- 
neer, 4  men  attending  to  feeding  the  mixer, 
and  2  men  running  the  car  to  and  from  the 
cableway  and  hooking  on.  The  cost  of  labor 
per  10-hour  day  of  mixing  was  about  $20.50 
and  for  placing  was  about  $24,  including  the 
cableway  labor  charges.  This  is,  of  course, 
merely  for  labor  and  also,  does  not  include 
labor  on  placing  the  granite  facing,  which  was 
carried  on  at  the  same  time,  and  will  be  men- 
tioned later. 

Concreting  the  first  set  of  approach  arches 
was  carried  on  without  the  use  of  the  cable- 
way  as  this  was  at  the  time  being  used  ex- 
clusively by  the  steel  men  who  were  at  work 
erecting  the  steel  center  for  the  main  arch 
span.      .^s    mentioned    above    a    runway    was 


TABLE    II— SCHEDULE    OF   M.A.TERIAL    FOR 
ONE   44-FT.   ARCH  .\S   SHOWN  IN  FIG  3. 

Lower    Cord    8  8"xlO"     22'     0" 

Lower    Cord    Splice 4  6"xl0"       8'     0" 

Struts     20  8"x  8"     20'     0" 

Caps     14  8"x  S"     10'     0" 

Braces     20  2"x  6"    14'     0" 

Braces    20  2"x  6"     10'     0" 

Ties    14  2"xl2"       5'     6" 

Ties     4  3"x  8"       3'     0" 

Ties     4  3"xl0"      5'     6" 

Scabs 40  2"x  8"       2'     6" 

Joist     84  2"xl2"     14'     0" 

Studding    SO  2"x  6"     10'     0" 

Braces    80  2"x  6"     16'     0" 

Lagging.  2"x4"  Beveled,   board  feet 2,000 

Center    Ties    7  4"x  S"       8'     0 

Center    Braces    2  3"xl2"     28'     0' 

Ties  for  Pier  Tops 8  6"x  8"     12'     0 

Ties  for  Pier  Tops 4  6"x  8"     14'     0" 

Planking  2"xS"  D,  &  M,  12'  &  14'  long. 3,000  sq.  ft. 

Ties    S  3"x  6"       T     0" 

Wedges.    24    Sets s"x]H"       2'     6" 

24   Bolts    ,"2"xl6" 

4   Bolts    U"xl4 

8    Bolts    ,ij"xlS 

4   Bolts    .U"x20" 

6   Bolts    .ii"xl2" 

4  Bolts    '  .ii"xl9" 

5  Bolts    'V'-xlO" 

8  Bolts    '2"xl4' 

14  Bolts    ,ii"xl3" 

56  Form  Bolts '  i^"xin" 

20  Form   Bolts ■o"xl2" 

42  Form  Bolts 'i"xl6" 

32  Form  Bolts .  - .  •  '2"x  7" 

64  Form  Bolts H"x  8" 


was  finished  easily  within  the  limits  of  the 
day's  time.  Otherwise  the  work  would  have 
been  carried  on  overtime  until  the  ribs  were 
completed,  as  it  was  desired  to  make  these 
small  ribs  monolithic.  The  distance  to  the 
mi.xer  was  about  200  ft.  and  6  men  were  em- 
ployed to  wheel  the  %  cu.  yd.  two-wheeled 
carts.  Four  men  were  in  the  forms  for 
spreading  and  tamping  and  2  men  were  on 
top  to  serve  the  men  in  the  forms,  help  dump 
the  carts,  and  do  various  services.  A  con- 
crete foreman  was  in  charge  of  the  placing. 
The  cost  of  mixing  and  placing  the  concrete 
in  the  small  arch  ribs  vias  approximately  G7 
cts.  per  cu.  yd. 

The  reinforcing  bars,  of  which  there  were 
48  I -in.  bars  and  24  %-in.  bars,  all  about  Ki 
ft.  long  and  bent  to  the  22  ft.  radius,  re- 
quired the  time  of  two  handy  men  for  two 
days,  bending  and  placing.  They  were  ber.t 
by  hand,  using  two  1-in.  steel  pins  driven 
into   a   12xl2-in.  timber     (i  ins.  apart,  placing 


the  reinforcing  bar  between  them  and  pry- 
ing until  the  bar  was  bent.  This  was  repeated 
at  different  points  on  the  bar  and  the  curve  re- 
peatedly decked,  .-\fter  several  bars  were 
bent,  the  men  became  accustomed  to  the 
radius  and  bent  the  balance  with  much  more 
accuracy.  The  bending  of  the  72  bars  took 
about  a  day.  The  placing,  and  looking  after 
them  while  concreting  was  being  done,  took 
another  day.  The  cost  of  bending  and  placing 
was  about  I'i  cts.  a  pound. 

.\fter  running  the  small  arch  ribs  carpen- 
ter work  was  immediately  begun  on  the  2- ft. 
spandrel  walls  which  surmounted  the  ribs  and 
supported  the  fioor.  The  walls  were  built  of 
2-in.  material  and  Sxti-in.  studs  and  the  sides 
were  wired  together.  .An  account  was  kept 
on  the  carpenter  labor  for  this  class  of  form 


Fig.    7 — Detail    of    Keyway    Bracing, 


construction,  viz.,  the  construction  and  erec- 
tion of  1(10  ft.  of  the  forms  for  the  spandrel 
walls  and  floor  of  the  bridge,  including  16 
ornamental  brackets.  The  making  of  the 
brackets  took  4  days  with  3  carpenters.  These 
brackets  wej-e  used  a  dozen  or  more  times. 
The  erection  of  lUO  ft.  of  superfloor  forms 
required  (i  days,  with  a  varying  number  of 
carpenters,  in  all  amounting  to  452  men-hours. 
Including  the  brackets  which  cost  $14  for  the 


Fig,  8 — View  Showing  Completed  Main  Arch    Ribs. 
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making,  the  entire  carpenter  k.bor  charge  was 
$130.55.  In  the  section  built  with  these  forms 
260  cu.  yds.  of  concrete  were  placed,  making 
the  cost  of  labor  on  forms  approximately 
50  cts.  per  cu.  yd. 


of  the  cost  of  a  timber  centering  for  the  two 
ribs,  it  was  found  that  the  cost  for  either 
one  would  be  practically  the  same.  The  ad- 
vantages of  the  steel  center  were,  first  in  hav- 
,  ing  a  clear  span  unobstructing  the  river  and 


wooden  bows  consisted  of  12xr2-in.  timbers 
set  2  ft.  on  centers  at  the  abutments  and  of 
thickness  gradually  decreasing  up  to  the  crowh 
of  the  arch  where  3xl2's  were  used.  The  de- 
formations  of   the  steel   arch   under   different 


;4fc«5 


tl'^^S''yis 


North  Rib.  South  Rib. 

Fig.  9 — Diagram  Showing  Progress  on   Main    Arch    Ribs. 


MOVING   SMALL   ARCH    CENTERS. 

After  the  small  arches  had  been  in  place  28 
days  the  stripping  gang  proceeded  to  make 
the  centers  ready  for  moving  to  the  position 
of  the  arches  in  the  north  half  of  the  bridge. 
This  consisted  of  moving  the  arch  centers  and 
the  entire  falsework  under  them,  laterally  34 
ft.  The  sides  of  the  arch  centers  were  stripped 
and  stored  carefully  in  a  pile  by  means  of  a 
small  derrick  which  handled  each  section  of 
the  sides  separately  as  it  was  loosened.  The 
wedges,  which  consisted  of  lOxlO-in.  blocks, 
12-ins.  long,  sawed  diagonally,  were  loosened 
under  the  arch  center  lowering  it  several 
inches  clear  of  the  concrete.  There  were 
three  bents  in  the  falsework  supporting  the 
arch  center.  A  runway,  made  in  line  with 
the  lower  sills  of  the  end  bents  of  the  false- 
work, was  erected  with  lOxlO-in.  posts  and 
caps.  The  falsework  was  then  jacked  up  and 
4-in.  rollers  were  placed  under  the  end  beqts. 
Before  the  falsework  was  jacked  up  however, 
it  was  necessary  to  support  the  center  bent 
which  was  to  be  suspended  during  the  mov- 
ing. To  do  this  two  1-in.  cables  were  used. 
They  were  fastened  on  each  side  of  the  false 
work,  the  end  of  the  cable  being  fastened 
around  the  top  cap  of  each  end  bent  and  the 
cables  passing  down  under  the  bottom  sill 
of  the  center  bent.  The  cables  were  drawn 
tight  with  a  steamboat  ratchet.  After  jack- 
ing up  the  falsework,  ropes  were  fastened 
to  the  end  bents  and  were  run  through  a 
couple  of  puUy  blocks  to  the  nigger  heads  of 
an  engine  where  two  nigger  head  men  pulled 
the  falsework  and  arch  centers  over  to  the 
new  position  a  few  inches  at  a  time.  The  ac- 
tual inoyement  of  34  ft.  required  less  than  one 
hour's  time.  The  actual  labor  costs  of  strip- 
ping and  moving  these  arches  were  not  kept 
as  the  work  was  done  at  odd  times.  It  may 
be  stated,  however,  that  a  gang  of  4  to  6  men 
was  kept  continually  at  this  class  of  work  to- 
gether with  moving  derricks  and  doing  gen- 
eral rigging  work. 

THE   MAIN   ARCH. 

The  main  arch  consists  of  two  ribs  of  280 
ft.  span.  22-ft.  wide  by  11-ft.  thick  at  the 
skewback  and  tapering  to  l«-ft.  wide  by  G-ft. 
thick  at  the  crown.  The  arch  is  three  cen- 
tered, has  a  rise  of  80  ft.  10  ins.  and  the  line 
of  pressure  resulting  from  the  dead  and  live 
loads  follows  very  closely  the  center  of  the 
arch,  thus  making  any  steel  reinforcement 
unnecessary.  The  arch  spans  Rocky  River 
which  at  this  point  is  at  the  level  of  Lake 
Erie  and  in  winter  is  subject  to  serious  ice- 
jams. 

On  estimating  the  cost  of  the  movable 
steel  arch  and  comparing  it  with  the  fctMii-ii- 


safe  from  the  winter  ice ;  second,  in  the 
saving  of  time  of  moving  the  center  from 
first  to  second  position,  and  third,  in  the  great- 
er rigidity  of  the  steel  over  the  timber  cen- 
ter. The  contractor's  consulting  engineer, 
Wilbur  J.  Watson,  of  Cleveland,  designed  the 
center  for  the  arch  and  has  patented  certain 
features  of  the  design.  The  center  evolved 
consisted  essentially  of  a  three  hinged  steel 
arch.  The  stress  sheets  for  this  center  shows 
that   it   is   designed   to    resist   only   the    radial 


conditions  of  loading  and  temperature  were 
accurately  calculated  and  a  system  of  loading 
the  center  evolved  so  that  no  cracks  were  pro- 
duced by  movements  of  the  arch.'  This  sys- 
tem consisted  in  depositing  the  concrete  in 
large  voussoir  sections,  separated  by  key 
spaces  of  4  ft.  Three  concrete  struts  were 
built  in  each  of  these  key  spaces  of  sufficient 
section  to  be  able  to  carry  the  tangential 
component  of  the  load.  The  two  trusses  of 
the    three-hinged    steel    arch    were    each    con- 


y^\forBond' 


18  Is 
f?ollers 


4 
Wedges 


^Wooden  Wedqes  and  6ro\A 
when  Centering  is  in  Fbsitlon 

=_,  6 -Is 

'■rs  ."  I-        -  ^  A ' 
— d'q-B^^-^-'^  ffaiis  psTrach" 

-    -    -        A.-  for 4-V 36  Rollers 


n 


D 


D 


D 


>':i<--.,^?-'-'^^ 


r:>; 


^.. 


Old  Ralls  60*15-0" 


Encj.Confq. 


Fig.    10 — Sketch    Showing    Arrangement   of     Wedges  and  Runway  for  IVIoving  IVlain  Arch 

Center. 


component  of  the  vertical  weight ;  the  tan- 
gential component  being  carried  to  the  abut- 
ments by  the  concrete  itself,  and  by  a  system 
of  wooden  bows  which  were  used  as  string- 
'■■■■:   to  which  the  lagging  was  nailed.     These 


structed  with  a  2-in.  camber.  This  camber 
was  taken  out  under  the  loading  and  the  arch 
was  built  to  the  actual,  curve  as  designed.  In 
placing  the  concrete,  the  crown,  for  about  33 
ft.   on   both   sides   of  the  center   of  the   span, 
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was  first  loaded  and  the  deflection  was  abou* 
1%  ins.,  the  quarter  points  rising  proportion- 
ately. The  placing  of  the  succeeding  sections 
in  the  order  as  shown  bv  Fig.  9,  overcame 
these  deflections  and  the  quarter  points  re- 
ceded   to   their   true   position.      When   all    the 


at  the  crown  was  rushed,  as  this  part  was  to 
be  concreted  first.  In  framing  the  timber 
bows,  they  were  notched  according  to  a  pat- 
tern made  from  a  1-in.  board  which  had  been 
laid  edgewise  over  the  steel  I-beatns  '  and 
marked.     WTien  they  were  placed  in  position 


ll  Beams 

Fig.  11 — Section  of   Main   Arch   Timberwork    at  Crown. 
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voussoir  sections  had  been  placed  the  center 
had  risen  1-in.  and  all  the  camber  had  been 
taken  out  of  the  steel  trusses. 

To  return  to  the  preparation  of  the  work 
for  the  construction  of  the  first  rib  of  the 
main  arch,  the  concrete  in  the  east  approach 
spans  and  floor  had  been  completed  for  the 
south  half  of  the  bridge  and  the  steel  work 
of  the  arch  center  was  ready  about  the  last 
week  in  July,  1909.  The  top  of  the  steel  work 
of  the  arch  presented  a  series  of  transverse 
20-in.  I-beams  upon  which  were  laid  the 
wooden  bows  or  stringers  supporting  the  lag- 
ging. The  I-beams  had  been  drilled  near  the 
ends  so  that  3x12  in.  planks  about  8  ft.  long 
and  projecting  out  at  the  sides  could  be 
bolted  to  them.  (See  Fig.  11.)  These  were 
first  bolted  on  and  then  a  ladder  was  built 
up  over  them  on  one  side  of  the  arch,  and 
at  the  top  a  small  bridge  was  erected  from  the 
arch  center  to  the  floor  of  the  existing  bridge 
which  parallels  the  new  bridge  at  about  30-ft. 
distance.  Derricks  were  placed  on  top  of 
the  main  piers  for  handling  materials  for  the 
forms  being  started  at  the  abutments  and  the 
material  for  the  crown  of  the.  arch  was 
handled  by  the  cableway.  The  derricks  were 
placed  in  such  a  position  that  their  booms 
could  reach  over  onto  the  old  bridge  and 
much  material  was  thus  handled  directly  by 
the  derricks  without  the  use  of  the  cableway. 
Meantime  many  cars  of  the  big  flat  stones 
used  in  the  arch  were  shipped  in  and  were 
unloaded  at  the  siding  by  a  derrick  with  stone 
hooks.  They  were  placed  on  flat  wagon  beds 
and  delivered  to  the  cableway  and  the  major- 
ity were  deposited  down  on  each  river  bank, 
from  there  to  be  handled  during  concreting 
by  the  derricks,  as  far  as  possible.  These 
stones  averaged  8  to  12  ins.  in  thickness  and 
some  were  over  6  ft.  long  and  4  ft.  wide,  the 
average  being  slightly  smaller.  They  came 
about  35  to  the  flat  car  and  each  wagon  car- 
ried 2  stones.  In  the  unloading  at  the  siding 
there  was  a  derrick  engineer,  2  laborers  and 
a  foreman.  Five  teams  were  used  for  the 
half-mile  haul  and  each  car  was  unloaded  in 
about  1%  hours.  At  the  bridge  were  the  cable- 
way  engineer,  a  signalman,  2  men  hooking  on 
and  one  man  unhooking. 

The  work  of  the  carpenters  proceeded  at 
the  same  time  on  the  main  arch  and  the  work 


they  were  butt  jointed  to  carry  the  load  to 
the  abutments.  Under  keys  B  and  C. 
however,  the  joints  were  separated  and 
filled  in  with  wooden  relieving  wedges. 
The  timbers  were  fastened  to  the  beams, 
merely  by  hooks  as  shown  in  the  draw- 
ing. Fig.  10.  These  hooks  merely  prevented 
the  timbers  from  sliding  down.  On  top  of 
the  timbers  2-in.  furring  strips  were  nailed 
which  were  sawed  to  fit  the  proper  curve. 
Unusual  care  and  a  great  amount  of  work  on 
the  part  of  the  Resident  Engineer  Mr.  A.  L. 
Stevens,  in  the  measurements  and  calculations 
for  these  furring  strips,  is  responsible  for  the 
fact  that  the  arch  is  actually  built  to  its  theo- 
retical curve.  Readings  were  taken  at  each 
panel  point  both  for  level  and  horizontal  dis- 
tance. The  horizontal  distance  being  fixed, 
the  elevations  of  the  intradosal  curve  at  these 
points  were  calculated  and  the  furring  strips 
sawed  so  as  to  make  the  proper  elevation.  To 
determine  how  closely  the  actual  curve  of 
the  intrados  corresponded  to  the  theoretical 
curve,  readings  were  taken  on  the  lagging  af- 
ter the  arch  was  built  and  before  the  center 
was  lowered.  This  profile  showed  that  the 
crown  was  in  exactly  the  right  position,  while 
the  maximum  variation  at  the  quarter  points 
was  less  than  %  in.  The  length  of  the  actual 
curve  was  within  %  in.  of  the  theoretical 
length.  When  the  arch  center  was  lowered 
the  concrete  ring  at  the  crown  settled  0.038 
ft.  and  O.6O6  ft.  at  the  quarter  points. 

The  lagging  consisted  of  beveled  2x4's  and 
about  12,000  ft.  B.  M.  were  required.  The 
sides  were  of  l^^-in.  dressed,  tongued  and 
grooved  material  with  3x6-in.  studs.  Outside 
the  studs  were  two  lOxlO-in.  waling  timbers 
placed  on  a  tangent  to  the  curve.  Outside 
these  were  lOxlO-in.  posts  placed  on  radial 
lines  to  the  main  arch  and  resting  on  the  top 
chord  of  the  steel  work.  They  extended 
above  the  sides  of  the  arch  and  were  tied 
across  the  top  to  the  opposite  posts  by  means 
of  a  4xl0-in.  plank.  At  the  bottom  they  were 
tied  to  the  top  chord  by  a  %-in  round  iron 
stirrup  as  shown  in  Fig.  3.  Two  gangs  of 
8  to  12  carpenters  -wer^  kept  busy  on  the 
arch  from  the  beginning  of  the  carpenter 
work  until  the  completion  of  the  concrete, 
about  5  weeks'  time. 

In  concreting  the  crown,  about  6  ins.  of  wet 


concrete  was  spread  on  the  bottom  and  the 
big  flat  stones  were  set  on  edge,  on  radial 
lines,  about  6  ins.  between  faces.  Six-inch 
blocks  were  used  to  hold  them  apart.  Two 
gangs  were  worked  at  a  time,  one  on  each 
side  of  the  arch  center.  The  cableway  brought 
concrete  to  one  side  and  stone  to  the  other 
side,  and  changed  about.  Ten  or  a  dozen 
courses  of  stone  were  set  and  the  spaces 
were  then  filled  in  with  concrete.  After  the 
crown  was  loaded  the  voussoir  sections  at  the 
bottom  were  started.  This  was  slower  work 
because  the  stones  had  to  be  laid  nearly  flat 
and  only  one  layer  could  be  put  in  at  a  time 
and  then  concreted.  At  noon  time  or  after 
working  hours,  the  carpenters  built  the  keys 
and  placed  bulkheads  between  each  of  the 
voussoir  sections.  The  concreting  was  worked 
up  nearly  to  the  keys  before  they  were  put  in 
as  they  were  in  the  way  of  placing  the  large 
stones.  Usually  an  hour's  work  was  sufficient 
with  5  or  6  men  to  get  the  timbers  and  mater- 
ial down  to  the  work  and  to  set  one  of  the 
bulkheads  before  it  was  time  to  start  concrete 
again.  After  this  the  carpenters  could  con- 
tinue their  work  on  the  bulkhead  while  the 
concrete  work  was  going  on.  The  bulkhead 
points  were  marked  off  on  the  sides  of  the 
forms,  and  the  bulkheads  were  set  to  these 
marks.  They  were  made  of  2-in.  dressed 
lumber  with  3x6-in.  studs  and  three  boxes 
were  made  opening  through  the  key  way  to 
allow  placing  the  concrete  struts.  The  brac- 
ing is  shown  by  Fig.  7. 

llere  the  derricks  handled  the  stone  as  far 
as  .they  could  reach  from  their  location  on 
the  piers.  They  were  then  moved  to  a  posi- 
tion on  a  scaffolding  which  supported  them  be- 
tween the  quarter  points  of  the  arch  and  the 
bottom  chord  of  the  old  bridge  alongside. 
From  this  point  they  reached  the  balance  of 
the  work.  The  progress  and  various  data 
are  shown  for  both  arch  ribs  by  Fig.  9. 

MOVING    THE    STEEL    ARCH    CENTER. 

This  work  was  started  after  the  concrete 
in  the  last  key  had  been  in  19  days  and  in 
other  parts  of  the  arch  sufficiently  longer  to 
bear  the  compression  safely  as  determined  by 
the  tests  of  the  concrete  blocks.  The  steel 
arch  rested  on  a  concrete  shelf  on  each  abut- 
ment. The  steel  shoes  supporting  each  of  the 
two  trusses  of  the  arch  rested  on  rollers  and 
wedges,  a  diagram  of  which  is  given  by  Fig. 
IM.  A  sketch  of  the  wedges  which  were  de- 
signed for  lowering  the  arch  0  ins.  is  shown 
by  Fig.  6.  The  arch  was  pulled  over  to 
its  new  position  by  cables  run  through  pulley 
blocks  and  over  the  drum  of  the  T.xlO-in.  en- 
gines one  on  each  side.  The  rigging  \va^  so 
made  as  to  provide  a  ratio  of  1  to  120.  That 
is  a  movement  of  120  ft.  of  the  cable  on  the 
drum,  caused  the  centering  to  shift  1  ft.  on  its 
rollers.  The  cost  of  moving  the  centering 
was  slightly  less,  than  $300,  but  even  this 
amount  was  too  high  and  was  influenced  by 
the  misplacing  of  a  piece  of  grillage  which 
allowed  the  centering  to  spread  a  little.  It 
was  in  shoving  this  back  to  position  that  re- 
quired three  or  four  days'  time  and  caused  the 
breaking  of  two  60-ton  jacks. 

The  second  rib  was  run  in  about  the  same 
way  as  the  first  one  except  that  the  derricks 
worked  in  more  convenient  positions  from 
the  top  of  the  first  rib. 

GRANITE    FACING. 

A  point  not  yet  mentioned  in  the  descrip- 
tion of  construction  work  is  the  granite  fac- 
ing. It  was  required  to  put  a  facing  with  a 
mixture  of  1  part  cement  and  4  parts  granite 
screenings    on    all    exposed    surfaces,    as    the 


TART  -P-    nr— =!wnwING    READINGS    OF    ELEVATIONS   ON   ALTERNATE   PANEL   POINTS  OF      STEEL  CENTERING     DURING      CON- 
rABLJL    111     bHUWiJN^,    K&aj.;ii  uo                                      STRUCTION    OF    SOUTH    RIB. 

Main  Arch   Centering. 
Top  Chord  at  Alternate  Panel  Points. 
Date 

East    Side  West  Side 

Date.             Center  pin.                                    No.  1.     No.  2.    No.  3.    No.  4.    No.  5.  1909  No.  1.  No.  2.  No.  3.  No.  4.  No.  5.                  Remarks. 

i^}l  ^r'  ^^"^             ?K'q?Q                                        74.54       66.150     52.315     33.495     10.415       6  '  74.533  66.128  52.328  33.483  10.393     S4° 

■^^"g-  ^                       XSSns 74.47       66.150     52.330     33.505     10.41         9     74.455  66.210  52.310  33.490  10.400     S5' 

t"f-  f,                       iS-^o, 74.458     66.123     52.368     33.508     10.408     11     74.428  66.098  52.288  33.478  10.390    74° 

i"|-  li                       '"•'">'' 74  468     66.113     52.313     33.508     10.403     13     74.441  66.181  52.301  33.491  10.396     80° 

Xnf    17     ^  tn  ■i-'iO  n   m '.'■'■■     74.466     66.106     52.296     33.486     10.391     17     74.429  66.169  52.289  33.469  10.381     77°    fair 

t^liq       1fl°'!n  tn^l^S .-     74.544     66.109     52.294     33.464     10.384     19     74.461  66.161  52.281  33.456  10.376     78°  shade,   fair  85°   sun 

aYSII     o.iKt^?rr%i 74  482     66.102     52.262     33.422     10.367     24     74.463  66.078  52.243  33.408  10.363     86°   shade,  96°   sun  fair 

A^f'  9c           i-Qn  ti^V??ii 74493     66.103     52.233     33.408     10.368     26     74.453  66.053  52.213  33.388  10.353     85°    shade   90°    sim   fair 

iJ^I'  9S       11    tn %  a    m 74.463     66.038     52.188     33.388     10.358     28     74.408  65.988  52.178  33.378  10.348     73°    cloudy,   rain 

Aul' 31         I'-SO  to  i-30' 74  426      66.006     52.166     33.381     10.351      31     74.391  66.011  52.171  33.371  10.346     80°-89°smi 
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concrete  was  poured  in  the  forms.  Steel 
plates  were  set  inside  of  the  forms  and  the 
mixture  poured  between  them  and  the  form, 
this  work  being  carried  up  simultaneously 
with  the  main  bulk  of  concrete.  The  surfaces, 
will  afterward  be  bush  hammered  and  then 
washed  with  hydrochloric  acid  thus  exposing 
the  grit  of  the  granite  facing.  For  the  facing 
work,  two  men  were  usually  employed  to  mix 
the  material  by  hand  and  it  was  sent  in  boxes 
by  the  cableway  to  the  work.  It  was  here 
shoveled  into  pails  by  one  man  and  lowered 
to  the  facing  men  in  the  forms.     The  number 


struction  for  the  county.  The  contractors  are 
Schillinger  Bros,  of  Columbus,  O.,  and  the 
contract  price  was  $208,000,  according  to  pre- 
liminary estimates.  Wilbur  J.  Watson  is  con- 
sulting engineer  for  the  contractors.  The 
bridge  will  probably  be  opened  for  traffic  late 
this  fall. 


20  --— >^ 


Fig.  1 — Section  of  'Reinforced  Concrete  Pile, 
Atlantic   City    Boardwalk. 

of  men  handling  the  facing  varied  according 
to  the  amount  of  concrete  which  was  being 
put  in.  Several  sections,  however,  were  kept 
account  of  in  the  work  on  the  piers  and  the 
cost  of  labor  per  sack  of  cement  used  is  giv- 
en. The  facing  averaged  between  I  and  2 
ins.  in  thickness.  On  Pier  No.  1,  45  sacks 
were  placed  in  100  men-hours ;  on  Pier  No. 
5,  111  sacks  were  placed  in  2:V2  men-hours, 
and  on  North  Main  Pier.  31  sacks  were  placed 
in  0.")  men-hours.  These  records  were  taken 
at  times  when  the  work  was  progressing  at  an 
average  rate.  Using  IVi  ins.  as  the  thickness 
of  the  facing,  this  indicates  the  cost  of  plac- 
ing the  facing  in  a  straight  form  as  9%  cts. 
per  sq.  ft.  of  surface  and  in  the  main  pier 
forms — which  were  somewhat  more  difficult 
to  work  in — of  14.1  cts.  per  sq.  ft.  of  surface. 
Lalior  was  figured  at  20  cts.  per  hour. 

The  plans  for  the  Rock\-  River  bridge  were 
prepared  by  the  bridge  department  of  Cuya- 
hoga County,  Ohio,  imder  supervision  of  Mr. 
.\.  M.  Felgale.  County  Engineer.  Mr,  \.  L. 
Stevens  is  resident  engiiiocr  in  charge  of  con- 


Method  of  Jetting  Down  Concrete  Piles 
and  Records  of  Output. 

During  the  past  summer  the  board  walk  at 
.Atlantic  City,  N.  J.,  has  been  widened  for  a 
long  distance  on  each  side  of  the  Chelsea 
Hotel.  Reinforced  concrete  piles  have  been 
sunk  and  capped  with  reinforced  concrete 
beams,  upon  which  have  been  laid  the  timber 
stringers  and  plank  that  form  the  walk.  The 
pile  bents  are  lo  ft.  apart,  with  ;wo  piles  to 
the  bent.  The  following  facts  relate  to  the 
making  and  sinking  of  about  200  piles : 

When  completed,  each  pile  is  about  20  ft. 
long,  of  which  about  12  ft.  is  below  ground 
level.  Each  pile  is  made  in  two  pieces,  the 
lower  piece  being  cast  and  sunk  with  a  water 
jet ;  upon  this  lower  half  of  the  pile  is  built 
the  uper  part,  which  pojects  above  the  ground 
level.  In  other  words,  a  concrete  pile  11  ft. 
long  is  first  sunk  below  the  ground  level,  then 
forms  are  erected  and  the  upper  part  of  the 
pile  is  cast  in  place.  Of  course  both  halves 
of  the  pile  are  reinforced,  the  reinforcing  rods 
of  the  lower  half  projecting  up  into  the  con- 
crete that  forms  the  upper  half,  as  shown  by 
Fig.   1. 

This  method  of  making  the  pile  in  two 
parts  is  decidedly  advantageous  in  that  it  en- 
ables a  crew  of  only  four  men  to  handle  and 
sink  the  piles  with  the  aid  of  a  water  jet  and 
a  tripod,  no  pile  driver  being  used. 

Th  lower  section  of  the  pile  weighs  only 
about  half  a  ton,  and  can  be  rolled  along, 
tilted  up  with  the  aid  of  levers,  and  finally 
suspended  with  a  pair  of  double  blocks  and 
tackle  hung  from  the  tripod.  Therefore 
an  engine  is  not  necessary  for  the  expeditious 
handling  of  the  piles. 

On  the  other  hand,  we  cannot  but  question 
the  probable  durability  of  the  reinforcing  rods 
at  the  point  where  the  new  concrete  of  the 
upper  section  joins  the  older  concrete  of  the 
lower  section  of  the  pile.  A  perfect  joint  is 
obviously  unattainable.  Will  not  the  sea  water 
penetrate  at  the  joint  and  speedily  rust  away 
the  reinforcing  rods?  It  should  be  stated  that 
while  the  joint  is  above  water  level  for  half 
the  day,  it  is  below  water  level  during  the 
other  half,  that  is  during  high  tide. 

A  concrete  sleeve  could  be  cast  around  each 
pile  at  the  joint,  which  would,  in  all  likelihood, 
shut  out  the  water  from  the  joint  sufficiently 
w'ell  to  prevent  rusting  of  the  iron  rods. 

For  casting  the  lower  part  of  these  piles, 
the  contractor  erected  a  light  staging,  consist- 
ing of  wooden  "horses"  with  long  legs,  sup- 
porting a  flooring  of  planks.  A  plank  run- 
way, also  laid  on  horses,  served  for  wheeling 
the  mi.xed  concrete  in  barrows  up  to  the  top 
of  this  scaffold,  whence  the  concrete  was 
shoveled  into  the  upright  molds.  The  molds 
were  made  in  two  parts,  the  lower  part  for 
the  bulb  end  of  the  pile,  and  the  upper  part  for 
the  octagonal  shaft  of  the  pile.  Each  of  these 
molds  was  made  in  two  vertical  halves,  which 
could  be  readily  stripped  off  the  pile  when 
it  had  hardened  sufficiently.  A  crew  of  four 
men  mixed,  wheeled  and  placed  the  concrete, 
erected  and  removed  the  molds.  They  aver- 
aged about  10  piles  thus  made  per  day,  or  ap- 
proximately 2%  cu.  yds.  per  day  for  the. four 
men.  This  included  the  placing  of  the  four 
reinforcing  rods  in  the  molds  preparatory  to 
casting  the  pile.  The  men  worked  very  delib- 
erately. 

Forms  for  two  dozen  piles  were  provided, 
so  that  each  pile  was  allowed  to  harden  not 
much  longer  than  48  hrs.  before  it  was  low- 
ered into  its  side  and  rolled  out  of  the  way. 
This  process  of  lowering  was  best  carried  out 
bv  the  use  of  blocks  and  tackle  anchored  to 
the  upper  part  of  one  of  the  wooden  "horses" 
that  supported  the  scaffold.  The  upper  part 
of  the  forms  was  first  stripped  from  a  pile, 
the  tackle  was  fastened  to  the  pile  and  thus  it 
was   lowered  gently.     After  the  pile  was  thus 


placed  on  its  side,  the  forms  around  the  bulb 
end  of  the  pile  were  removed. 

After  a  week  or  more  of  hardening  the 
piles  were  rolled  down  the  beach,  and  placed 
near  points  where  they  were  to  be  sunk.  The 
crew  that  sunk  the  piles  usually  consisted  of 
four  men,  although  a  fifth,  the  sub-contractor, 
was  present  toward  the  latter  part  of  the 
work  when  far  greater  progress  was  made. 
The  water  jet  consisted  of  a  piece  of  2%-in. 
iron  pipe  about  12  ft.  long,  the  upper  end  en- 
tering an  elbow,  which,  in  turn,  connected 
with  another  elbow  to  which  a  fire  hose  was 
fastened,  Fig.  2.    This  provided  a  joint  at  the 
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Fig.  2 — Sketch  Showing  Manner  of  Connect- 
ing   Jet    Pipe    and    Hose. 

upper  end  of  the  water  jet  pipe,  so  that  the 
upper  end  of  the  pipe  could  be  lowered  sev- 
eral feet  below  the  ground  level  into  the  hole 
cut  by  the  water  jet. 

In  all  published  descriptions  of  jetting  piles, 
the  water  jet  is  lowered  simultaneously  with 
the  pile,  the  nozzle  of  the  jet  being  only  a 
short  distance  in  advance  of  the  toe  of  the 
pile;  but  on  this  work  an  entirely  different 
procedure  was  followed.  A  tripod,  whose 
three  legs  were  of  3x6-in.  pine,  16  ft.  long, 
was  set  up  over  the  spot  where  the  pile  was 
to  be  sunk.  The  water  jet  was  supported  by 
a  rope  passing  through  a  block  at  the  apex  of 
the  tripod.  When  the  water  was  turned  on 
from  a  nearby  hydrant,  it  was  positively  amaz- 
ing to  note  the  rapidit"  with  which  the  jet 
pipe  disappeared.  Often  it  took  no  longer 
than  1.5  seconds  for  the  pipe  to  penetrate  15 
ft.  The  material  was  ordinary  sea  shore  sand. 
.\fter  the  pipe  had  sunk  from  sight,  the  rope 
that  supported  it  was  given  a  turn  around  a 
cleat  on  the  tripod,  and  the  jet  pipe  w^as  not 
disturbed  ior  about  5  mins.,  except  that  in 
some  instances  it  was  churned  up  and  down 
and  swung  around  a  little  if  the  sand  did  not 
appear  to  be  boiling  to  the  surface  rapidly 
enough. 

While  the  jet  was  thus  boring  a  large  hole, 
the  men  were  busy  rolling  a  pile  into  position. 
Then  they  would  raise  its  upper  end  and  place 
some    wooden    blocks   beneath    the     pile     and 


Fig.  3 — Section  of  Form  for  Octagonal   Pile. 

about  the  middle,  upon  which  the  pile  could 
be  balanced  and  its  bulb  end  swung  around 
directly  over  the  hole  made  by  the  water  jet. 
Two  of  the  projecting  reinforcing  rods  were 
then  bent  toward  each  other  and  a  chain 
wrapped  around  them.  To  the  chain  was 
hooked  the  tackle,  and  the  men  hoisted  the 
pile  into  an  upright  position,  whence  it  was 
lowered  into  the  hole,  often  sinking  without 
encountering  the  slightest  obstruction.  At 
times,  a  pile  would  stick  and  the  water  jet 
would  be  raised  and  lowered  alongside,  while 
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the  suspended  pile  would  lie  swayed  back  and 
forth  by  two  of  the  men.  The  best  time  noted 
by  the  observer  was  [1  mins.  to  sink  one  pile, 
4  mins.  of  which  were  spent  in  moving  the 
tripod  forward  to  the  next  pile  and  getting  the 
water  jet  in  position,  leaving  only  5  mins.  for 
jetting  the   hole   and   sinking   the   pile. 

When  the  head  of  a  pile  was  about  a  foot 
below  ground  level,  the  water  was  turned  off 
and  the  men  held  it  there  and  caved  in  some 
sand  from  the  sides  of  the  hole.     This  sand, 


the  forms  for  the  cap  that  rested  on  the  two 
piles  of  a  bent,  and  usually  spent  about  30 
minutes  doing  so. 

For  comparative  cost  data,  and  for  the  de- 
sign of  piles,  cap,  etc.,  used  in  similar  work 
on  the  "board  walk"  at  Atlantic  City,  the 
reader  is  referred  to  "Concrete  Construction 
Methods  and  Cost,"  by  Gillette  &  Hill. 


Fig.    1 — Section    of   Tunel    on    Rock. 

together  with  the  sand  suspended  in  the  water 
in  the  hole,  settled  compactly  around  the  pile, 
and  the  next  high  tide  completed  the  back- 
filling. 

For  the  first  ten  days  under  observation, 
only  10  piles  were  sunk  per  day,  the  men 
working  with  no  energy.  During  the  succeed- 
ing week,  when  the  sub-contractor  himself 
took  a  hand,  the  daily  output  of  tlie  crew  was 
doubled,  and  in  one  noteworthy  afternoon  22 
piles  were  sunk  in  5  hrs.  So  far  as  we  know, 
this  afternoon's  work  breaks  all  records  for 
sinking  concrete  piles  witli  a  crew  of  only  5 
men  and  no  engine. 

At  one  place  there  was  a  breakwater  con- 
sisting of  a  row  of  closely  driven  wooden 
piles,  some  of  which  had  to  be  removed  to 
make  room  for  the  concrete  piles.  The  water 
jet  was  used  for  "pulling"  the  wooden  piles, 
three  piles  in  a  group,  being  "pulled"  in  15 
mins.  after  the  tripod  had  been  placed.  Almost 
the  same  length  of  time  would  have  "been  re- 
quired to  "pull"  only  one  pile,  for  the  hole 
excavated  by  the  water  jet  was  large  enough 
to  embrace  the  area  occupied  by  the  three 
piles. 

Where  electric  light  poles  had  to  be  moved, . 
the  water  jet  was  similarly  used  for  taking  up 
the  pole,  as  well  as  for  digginar  the  hole  in 
which  it  was  subsequently  replaced.  This 
suggests  the  thought  tliat  wherever  poles  are 
to  be  placed  in  a  sandy  or  loamy  soil,  not  far 
distant  from  a  stream  of  water,  the  water  jet 
may  prove  the  most  economic  method  of  dig- 
ging the  pole  holes.  Certainly  the  water  jet 
is  not  used  as  frequently  as  it  should  be 
where  piles  are  to  be  pulled. 

In  building  reinforced  concrete  trestles  for 
railways,  etc.,  essentially  the  same  method  as 
above  described  could  often  he  used  to  ad- 
vantage. It  should  be  noted  that  this  method 
enables  the  contractor  to  give  the  top  of  the 
pile  any  level  desired  by  the  engineer :  for, 
when  the  upper  half  of  the  pjle  is  cast  in  a 
mold  on  top  of  the  lower  half  which  has  been 
driven,  it  is  simply  necessary  to  drive  a  nail 
through  the  side  of  the  mold  at  the  precise 
level  of  the  desired  top  of  the  pile,  and  the 
workmen  then  fill  the  mold  with  concrete  to 
that  level. 

A  pile  of  octagonal  cross  section  is  perhaps 
the  best,  for  the  mold  is  simply  a  rectangular 
box  with  triangular  cleats  nailed  in  each  cor- 
ner, as  shown  by  Fig.  3. 

We  are  unable  to  give  exactly  the  output  of 
the  men  who  erected  the  forms  and  built  the 
upper  9  ft.  of  these  piles :  but  4  men  (car- 
penters) readily  placed  the  reinforcing  rods 
and  erected  the  mold  for  the  upper  part  of  a 
pile  in  20  minutes.     The  same  4  men  erected 


Labor   Cost   of   Laying    12,952    Sq.  Ft. 

of  6-In.  Concrete  Basement 

Floor. 

The_ floor  covered  a  12x200  ft.  hallway  and 
nine  side  rooms  ranging  in,  area  from  7-50  to 
2.069  sq.  ft.,  the  total  area  being  12,952.2  sq. 
ft.  The  total  thickness  of  the  floor  was  6 
ins.,  composed  of  4-in.  base  of  1  ;3 :5  con- 
crete, and  a  2-in.  surface  of  1 :2  mortar.  The 
aggregates  were  sand  and  gravel.  The  foun- 
dation was  4  ins.  of  screened  coal  cinders, 
wet  and  tamped.  The  sand  and  gravel  (bank 
run)  was  delivered  in  piles  opposite  the  win- 
dows of  the  basement :  cement  was  stored  in 
one  room  and  lumber  was  delivered  in  piles 
opposite  the  doors.  The  contract  for  laying 
included  all  labor  and  supervision  necessary 
to  the  finished  floor,  with  materials  purchased 
and  delivered  as  mentioned,  and  with  free  use 
of   shovels   and  wheelbarrows,   and   of   water. 

A  number  of  tests  made  on  different  loads 
determined  the  percentages  of  sand  and  gravel 
in  the  aggregate,  so  that  it  was  necessary  only 
to  screen  out  the  sand  required  for  the  sur- 
face coats  and  remix  the  resulting  gravel  with 
the  bank  run  material  to  obtain  the  required 
proportion  for  the  base  concrete. 

The  Hnscreened  sand  and  gravel  was  shov- 
eled into  the  rooms  through  the  basement 
windows,  screened  and  moved  with  wheelbar- 
rows to  the  mixing  boards,  which  were  set 
in  the  hall  at  two  points  of  which  there  were 
water  connections.  The  mixing  was  done  by 
hand,  working  4  men  on  the  mixing  board 
and  1  man  at  the  mortar  box.  Lights  were 
necessary,  but  as  all  work  was  under  cover, 
no  delays  were  caused  by  rain.  The  gang 
consisted  of  1  foreman,  who  was  the  con- 
tractor and  form  setter,  1  finisher,  1  mortar 
mixer,  and  from  7  to  12  laborers.  A  10-hour 
day  was  worked,  the  finisher  requiring  extra 
time,  since  all  work  was  completed  the  same 
day  that  it  was  begun.  The  job  ^as  com- 
pleted in  5  calendar  weeks  and  2  days.  The 
work  of  electric  wiring,  steam  piping,  laying 
drain,  etc.,  was  in  progress  at  the  same  time 
as  the  floor  construction,  which  greatly  hin- 
dered the  progress  of  the  concrete  work  and 
in  the  narrow  quarters  made  necessary  a 
small  working  party.  The  following  was  the 
cost  of  the  work: 

2.01014  hrs.  common  labor  at  10  cts $201.05 

276.4  hrs.  mortar  mixer  at  12'4  cts 34.95 

296.36  hrs.   finisher  at   27^4   cts 81.50 

32  days  foreman  at  $.5' 160.00 

Total    $477.50 

Profit     $  50.00 

Contract  price    $527.84 

The  cost  per  square  foot  of  floor  was  3.71 
cts.  and  the  contract  price  was  .3%  cts.  This 
information  has  been  furnished  by  C.  L. 
Wood,  engineer  and  contractor,  Columbus, 
Miss. 


Method  of  Constructing  Concrete  Tun- 
nel in  Open  Cut,  Pennsylvania 
Railroad. 

The  approaches  from  Long  Island  to  the 
tunnels  crossing  under  the  East  River  to 
Manhattan  comprise  6,950  lin.  ft.  of  open,  cut 
tunnel  and  2,5.55  ft.  of  retaining  wall  and  in- 
vert approach.  Figures  1  and  2  a.e  typical 
sections  of  tunnel;  Fig.  1  showing  section  in 
rock  cut  and  Fig.  2  section  in  earth  with  pile 
foundations.  To  two  of  the  four  tunnels 
there  is  a  combined  retaining  wall  and  invert 
approach  constructed  as  shown  by  the  sections 
of  Fig.  3.     The  single  or  separate  invert  ap- 

».\bstract  from  "The  Xew  York  Extension  of 
the  Pennsvlvania  R.  R. :  The  Long  Island  Ap- 
proaches to  the  East  River  Terminals."  by 
George  C.  Clark.  Proceedings  American  Society 
of  Civil  Engineers,  Vol.  xxxxi.  p.  109. 


proaches  to  the  other  two  tunnels  are  similar 
in  type  and  constrtiction. 

In  building  concrete  the  following  general 
principles  were  adhered  to :  that  tunnels  and 
inverts  should  be  monolithic  as  nearly  as 
practicable ;  and  that  the  length  of  sections  in 
continuous  structures  should  be  approximate- 
ly 50  ft. 

On  all  invert  work  resting  on  piles,  three 
concreting  operations  were  necessary;  the  first 
was  the  concrete  base  for  waterproofing, 
which  was  9  ins.  thick,  3  ins.  about  the  heads 
of  the  piles  and  0  ins.  over  them;  the  second 
comprised  the  floor  from  the  waterproofed 
base  to  the  elevation  of  the  bottom  duct;  the 
third  was  the  construction  of  the  side-walls. 
For  346  ft.  of  the  westerly  portion  of  B-D 
invert.  Fig.  3,  where  the  distance  from  the 
bottom  duct  to  the  surface  of  the  ground  was 
greater  than  11  ft.,  it  was  not  considered  safe 
to  remove  all  struts,  and  the  side-walls  were 
built  in  two  lifts,  making  a  total  of  four  op- 
erations. The  limits  of  these  several  opera- 
tions are  shown  by  Fig  3,  by  lines  marked 
"construction  joints."  The  tunnels  were  built 
in  three  operations  ahove-the  rock  foundation, 
or  waterproofiugf'where  not  founded  on  rock ; 
the  first  was  the  floor  and  side-walls  up  to 
the  level  of  the  ducts ;  the  second  was  the 
bench-walls;  the  third  was  the  arch. 

The  forms  for  the  first  lift,  or  water- 
proofing base,  were  very  simple,  consisting  of 
a  10-in.  plank  along  each  side,  braced  from 
the  sheeting  so  as  to  form  a  ditch  for  carry- 
ing off  the  water,  and  a  bulkhead  of  the  same 
.height  at  the  end  of  the  section.  Steel  rods, 
of  %  sq.  in.  net  section,  were  then  placed 
resting  ciirectly  on  the  piles,  longitudinally, 
crosswise,  and  on  both  diagonals.  These 
rods  were  intended  to  bind  the  entire  mass 
together  and  prevent  the  piles  from  pulling 
the  slab  apart  if  subjected  to  lateral  pressure 
from   mud   waves. 

The  concrete  was  delivered  in  2-cu.  yd. 
Stuebner  buckets,  handled  by  derricks  and 
dumped  by  laborers  standing  on  the  prepared 
foundation,  no  handling  of  the  concrete  be- 
ing necessary  after  it  was  dumped,  excepting 
ramming  and  spading  about  the  piles  and 
steel  rods.  A  surface  sufficiently  smooth  for 
the  waterproofing  was  obtained  by  patting  the 
concrete   with    tlic    flat   of    the   shovel ;    where 
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PLAN  SHOWING  SPACING  OF  BARS 


Fig.    2 — Section    of   Tunnel    on    Piles. 

an  occasional  point  of  stone  showed  through, 
after  the  base  had  hardened,  it  was  picked  out 
and  the  void  filled  with  mortar. 

The  next  step  was  to  build  the  brick  pr. 
tecting  wall  for  the  waterproofing  to  a  heigi 
at   least   up   to    the   level   of   the   duct   bench 
Where   necessary   to   make   room,    the   lowest 
set   of  timbers   was   first  removed,  the   thrust 
being  taken  by  the  9-in.  waterproofing  base. 

Forms  for  supporting  the  brick  wall  were 
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built  in  sections,  from  12  to  "20  ft.  long  and 
from  4  to  6  ft.  wide,  of  2-in.  planking  se- 
curely spiked  to  4xG-in.  posts,  and  were  easily 
swung  about  from  place  to  place  by  the  der- 
ricks and  quickly  set  up  and  braced  to  the 
sheeting.  The  brick  wall  was  4  ins.  thick, 
and  a  fillet  of  mortar  was  formed  at  the 
junction  with  the  concrete  base,  as  it  was 
found  impossible  to  tuck  the  waterproofing 
into  an  absolutely  square  corner  and  keep  it 
there. 

The  waterproofing,  of  6  ply  of  felt  and  7 
of  pitch,  was  applied  in  two  sheets  of  three 
layers  each  and  in  three  lengths.  The  first 
sheet    of    three    layers    was   laid    on    the   base 


forms  for  the  fillet  were  built  up  in  26-ft. 
lengths,  so  that  two  lengths  would  serve  for 
one  side  of  a  50-ft.  section  and  lap  on  the 
finished  work.  These  forms  are  shown  by 
Fig.  4.  They  were  supported  at  one  end  on 
the  finished  work,  at  the  other  on  the  timber 
bulkhead  at  the  end  of  the  section  and  at  four 
or  five  intermediate  points  on  concrete  pillars 
previously  moulded  for  the  purpose,  and  in- 
dicated in  dotted  lines  on  Fig.  4,  and  were 
further  held  in  position  by  vertical  and  diag- 
onal braces  from  both  sides  of  the  forms  to 
the  struts  above.  The  drain  form,  likewise 
shown  on  Fig.  4,  was  similarly  supported. 
Each    section  contained  two   large   iron   rings 
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Fig.  3 — Sections  of  Double  Tunnel  Approach. 


extending  from  brick  wall  to  brick  wall,  each 
strip  lapping  2  ft.  over  the  previous  strip.  A 
sheet  of  three  layers  was  then  applied  to  each 
brick  wall,  the  strips  running  vertically  and 
breakini^  joints  in  a  manner  similar  to  those 
in  the  base  sheet,  over  which  it  lapped  at  least 
1  ft.  The  second  sheet  of  three  layers  was 
then  laid  on  the  base,  lapping  1  ft.  oyer  the 
ends  of  the  vertical  strips,  and  was  followed 
with  the  sheet  of  three  additional  layers  on 
the  brick  walls,  laid  as  before  described. 

It  can  be  noted  by  referring  to  the  "con- 
struction joints"  shown  on  Figs,  1,  2  and  3, 
that  the  floor  sections,  as  built,  included  the 
side-walls  up  to  the  duct-bench  for  plain 
floors,  and  for  floors  with  fillet  included  the 
entire  fillet,  which  extended  from  0  to  9  ins. 
above  the  level  of  the  bottom  ducts,  and 
necessitated  a  step  down,  of  that  amount,  just 
in  front  of  their  location. 

The  forms  for  the  few  inches  of  sidc-wall 
built  in  conjunction  with  the  plain  floor  con- 
sisted simply  of  a  square  timber  with  one 
side  cut  to  form  the  batter  of  the  wall.     The 


by  which  it  could  be  lifted  vertically  by  the 
derricks.  In  that  portion  of  the  B-D  invert 
having  a  center-wall,  four  lines  of  the  fillet 
forms  were  necessarily  required.  The  drain, 
a  ].5-in.  vitrified  pipe  in  the  floor  under  the 
center-wall,  was  laid  as  the  concrete  was 
placed,  and  wired  up  to  and  braced  down  from 
the  struts  above.  The  fillet  forms  and  those 
for  the  bench-walls  of  the  tunnels  were  very 
similar,  those  for  the  tunnels  being  shown  by 
Fig.  5.  They  were  very  solidly  constructed, 
and  the  bolts  and  wedges  (shown  by  Fig  5) 
permitted  their  adjustment  to  the  curves  to  a 
nicety,  and  enabled  them  to  be  slacked  off 
readily  for  moving  ahead  from  section  to  sec- 
tion. They  were  built  in  52-ft.  lengths,  so 
that  one  end  was  constantly  engaged  bv  the 
FIG  4 

finished  work.  They  traveled  on  70-lb.  rails 
laid  on  stringers  on  the  floor  of  the  tunnel, 
being  pulled  ahead  by  a  block  and  fall  op- 
erated by  one  of  the  derricks,  and,  when  in 
position  for  concreting,  were  blocked  free  of 
the  rail. 


The  outside  forms  were  similar  to  those 
described  for  the  invert  floor,  and  were  used 
for  the  tunnels  in  earth  in  the  same  manner, 
being  set  up  outside  the  line  for  the  brick 
protection  which  was  then  built  and  water- 
proofed before  the  concrete  was  placed.  For 
the  inverts,  the  back  forms  above  the  duct- 
bench  were  set  on  the  line  of  the  back  of  the 
concrete,  and  the  waterproofing  and  brick- 
work were  placed  subsequently.  This  was 
necessarily  so,  as  the  backs  of  the  inverts 
stepped  in  at  each  4  ft.  of  rise,  and  the  brick- 
work above  the  first  step  had  nothing  on 
which  to  rest  until  after  the  concrete  was 
built. 

The  ducts  for  electric  cables  were  sonie- 
tirrues  laid  before  the  bench-wall  forms  were 
moved  ahead,  and  sometimes  afterward,  but 
were  in  all  cases  allowed  to  set  before  the 
cowrete  was  deposited  about  them.  The  ar- 
rangement of  the  ducts  is  shown  by  Fig.  1. 
They  were  of  only  two  kinds,  low-tension, 
and  telephone  and  telegraph,  the  former  being 
single  and  the  latter  four-ways. 

The  concrete  was  delivered  in  Stuebner 
buckets  by  the  derricks,  as  described  for  the 
floor,  but  was  not  dumped  in  the  form,  but 
on  the  platform  over  the  carriage,  and  shov- 
eled from  there  into  the  form,  care  being  re- 
quired to  keep  it  at  all  times  at  the  same 
level  at  the  back  and  in  front  of  the  ducts, 
as  they  were  easily  pushed  out  of  line.  This 
was  particularly  true  of  the  four-ways  which 
stood  in  a  single  tier  six  high.  Two  men  in 
each  bench-wall  kept  the  concrete  well  rammed 
and  spaded.  After  the  ducts  were  covered, 
the  concrete  was  dumped  directly  into  the 
forms,  and  little  shoveling   was  necessary. 

The  arch  forms  were  built  in  sections  of  the 
same  length  as,  and  supported  on.  though  not 
attached  to,  carriages  similar  to  the  bench- 
wall  forms.  The  carriage  and  forms  are 
shown  by  Fig.  6.  The  ribs,  4  ft.  G  ins.,  were 
made  of  two  5x3x%-in  angle  irons,  placed 
back  to  back  and  separated  sufficiently  to  ad- 
mit the  braces.  They  were  hinged  at  a  point 
3  ft.  3%  ins.  above  the  springing  line  of 
the  arch,  which  was  itself  2  ft.  8%  ins.  above 
the  bench,  and  the  end  sections  of  the  bottom 
chord,  being  hinged  at  the  junction  with  the 
arch  rib  and  bolted  at  the  inner  end.  could  be 
removed  and  the  whole  lower  section  of  the 
form  pulled  into  the  position  shown  in  dotted 
lines  on  Fig  6  when  it  was  desired  to  slack 
the  arch. 

The  arch  ribs  rested  on  and  were  securely 
bolted  to  8xl2-in.  timbers  laid  flat  and  parallel 
to  a  .50-ft.  chord  of  the  tunnel  curve,  the  arch 
and  ribs  being  radial,  with  their  ends  parallel 
to  the  curve.  The  sheeting  was  of  2%x4-in. 
yellow  pine,  cut  to  the  curve  of  the  intrados, 
with  radial  edges,  and  was  bolted  with  stove- 
bolts  to  the  arch  ribs.  The  forms  were 
blocked  into  position  with  wedges  between 
the  longitudinal  timbers  mentioned  above  and 
similar  timbers  bolted  to  the  top  of  the  car- 
riage, and  also  from  blocking  resting  on  the 
bench-walls  near  the  outer  ends  of  the  lower 
chords. 

The  most  economical  procedure  was  to  have 
a  sufficient  length  of  floor  concreted  ahead  of 
the  bench,  and  the  beanch  ahead  of  the  arch, 
to  enable  the  forms  to  be  moved  in  their  reg- 
ular order,  but  the  room  for  receiving  exca- 
vated material  was  so  limited  that  at  times  it 
became  expedient  to  carry  the  arch  even  with 
the  completed  bench  :  in  which  case  the  arch 
forms  were  run  ahead  on  pipe  rollers  and 
blocked  up  on  the  platform  of  the  bench-wall 
carriage.  The  bench-wall  carriage  was  pulled 
ahead  for  the  next  section  of  bench  when  de- 
sired, the  arch  form  being  left  blocked  up  on 
the  completed  bench-wall,  and  its  own  car- 
riage was  shoved  under  it  for  the  subsequent 
move. 

The  outside  forms  above  the  bench,  for 
tunnels  in  earth,  were  similar  to  those  de- 
scribed for  the  floor  and  bench-wall,  but  were 
built  in  sections  of  the  same  height  as  the  ver- 
tical height  of  the  tunnel  above  the  bench- 
wall. 

The  concrete  was  dumped  from  the  buckets 
before  described  on  the  crown  of  the  arch 
form  and  with  little  assistance  slid  into  posi- 
tion, where  it  was  rammed  and  spaded  into  a 
compact  mass  by  two  men  on  each  side  of  the 
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Fig.  4 — Forms  for  Concrete   Invert. 
arch.      After   the    concrete   had     reached     the     Forest  Fires  of  1910. — Officials  of  the  U. 


crown  of  the  arch,  the  buckets  were  dumped 
at  different  points  over  the  entire  section,  and 
shoveHng  was  thus  avoided. 


S.  Department  of  Agriculture  are  of  the 
Ojjinion  that  1910  will  hold  the  record 
among  many  years  for  the  severity  of  the 
losses  from  forest  fires.     The  summer  fires 


Method  and  Cost  Wedging  and  Chisel- 
ing Out  Concrete  in  Tunnel 
Lining. 

To  install  ventilating  apparatus  in  the  per- 
manent shafts  of  the  new  East  River  tun- 
nels of  the  Pennsylvania  R.  R.  at  New  York 
city  there  had  to  be  removed  some  28  cu,  yds. 
of  previously  placed  concrete  Hning  in  the  ad- 
jacent tunnel  walls.  This  concrete  lining  was 
inside  of  the  cast  iron  lining  rings  and  fear 
of  breaking  these  prevented  drilling  and 
blasting.  The  method  adopted  is  described  as 
follows  :* 

Holes  were  drilled  in  the  concrete  about  4 
ins.  apart  on  a  horizontal  line,  and  perpendic- 
ular to  the  face.  Parallel  to  the  first  row  and 
about  8  ins.  above  it,  another  row  of  holes 
was  drilled,  the  holes  being  pointed  downward 
at  an  angle  of  about  40°.  Steel  wedges  were 
driven  into  the  upper  holes,  and  resulted  in 
breaking  out  wedge-shaped  pieces  of  con- 
crete. Another  row  of  inclined  holes  was 
drilled  about  8  ins.  above  the  second  row. 
Steel  wedges  driven  into  the  holes  of  this  row 
broke  out  other  fragments  of  concrete.  This 
process  was  continued  until  the  space  for  the 
nozzle  was  roughened  out  to  approximately 
its  final  dimensions.  It  was  then  finished  to 
nearly  its  final  form  by  chisels  operated  by 
air  hammers,  and  smoothed  up  with  a  stone- 
axe  operated  by  hand. 

In  each  tube  this  work  required  the  removal 
of  about  14  cu.  yds.  of  material.  The  cost  of 
this  removal  was  about  $72.50  per  cu.  yd.,  in- 
cluding the  work  of  finishing  the  surface. 
The  surface  dressed  was  515  sq.  ft.  The  av- 
erage depth  of  cutting  was  about  9  ins.  The 
cost  was  about  $2  per  sq.  ft.  of  surface 
dressed,  including  the  removal  of  material. 

♦"The  New  York  Tunnel  Extension  of  the 
Pennsylvania  R.  R.  The  Lining  of  the  Four 
Permanent  Shafts  of  the  East  River  Division," 
by  F.  M..  Green,  Proc.  Am.  Soc.  C.  E.,  vol.  xxxvi, 
p.  1170. 


followed  a  spring  season  believed  to  have 
been  the  worst,  certainly  in  the  Lake 
States,  known  for  a  long  time,  and  the  dan- 
ger is  not  yet  past.  The  forests  will  not 
be  safe  until  the  fall  rains  and  snows  have 
once  more  made  a  wet  blanket  of  the  dry 
forest  floor.  That  the  total  losses  of  the 
year  will  run  up  to  many  millions  of  dol- 
Lis  is  considered  certain.  To  the  national 
forest  timber  burned  must  be  added  great 
amounts  on  state  and  private  holdings,  be- 
sides the  immense  damage  done  to  town, 
farm  and  other  property.  Railroads  have 
suffered  from  the  interruption  of  traffic  as 
well  as  from  direct  losses.  A  bulletin  by 
Forester  Henry  S.  Graves  discusses  forest 
fires  and  the  proper  methods  of  preventing 
and  fighting  them,  in  part,  briefly,  as  fol- 
lows: "The  principles  of  fighting  forest 
fires  are  essentialy  the  same  as  those  rec- 
ognized in  fighting  fires  in  cities.  The  fol- 
lowing are  of  first  importance:  (1)  Quick 
arrival  at  the  fire;  (2)  an  adequate  force; 
(3)  proper  equipment;  (4)  a  thorough  or- 
ganization of  the  fighting  crew,  and  (5) 
skill  in  attacking  and  fighting  fires.  Quick 
access  to  fires  is  accomplished  through  the 
work  of  supervision  and  patrol  in  discover- 
ing fires  before  they  have  gained  much 
headway,  and  by  a  well-developed  system 
of  communication  through  the  forest  by 
roads  and  trails." 


Movable  Pumping  Outfit. — A  convenient 
plant  for  pumping  water  out  of  a  sump  is 
used  on  the  excavation  of  Lock  18  on  the 
New  York  State  Barge  canal,  under  con- 
struction by  the  Acme  Engineering  &  Con- 
tracting Co.,  near  Herkimer,  N.  Y.  An  8 
in.  centrifugal  pump  is  placed  in  the  sump 
and  operated  by  a  2  in.  vertical  shaft  which 
is  about  12  ft.  long.  At  the  top  of  the 
shaft  is  a  pulley  which  is  belted  to  a  motor. 
The  motor  and  pulley  are  housed  in  and 
the  house  stands  on  four  8-ft.  posts,  well 
braced.  When  it  is  desired  to  move  the 
outfit  the  wires  are  disconnected  and  the 
house,  with  motor  and  pump,  is  picked  up 
bodily  by  the  derrick  and  set  again  in  a 
few  minutes  in  a  new  place. 


^^^I'S      FORM  FOR  SIDE-WALLS 
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SIDE  ELEVATION   OF  FRAME  ONLY 
SECTION  AB 
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Fig.    5— Forms    for    Tunnel    Side    Walls. 
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A  consular  report  states  that  the  Presi- 
dent of  Brazil  recently  laid  the  corner 
stone  of  one  of  two  32,000-h.  p.  electric 
power  stations  wdiich  are  to  furnish  the 
motive  power  for  an  electric  railway  be- 
tween the  port  of  Victoria  and  the  city  of 
Itabira,  in  the  State  of  Minas  Geraes.  The 
railway  will  be  about  400  miles  long,  and 
will  tap  one  of  the  greatest  sources  of  Bra- 
zil's wealth  in  iron  ore.  One  of  the  large 
waterfalls  on  the  river  Doce  will  furnish 
the  power  for  one  of  the  stations,  and  a 
large  waterfall  on  a  tributary  stream,  pow- 
er to  the  second  station.  At  Itabira  con- 
nection will  be  made  with  the  Central  of 
Brazil,  with  which  it  will  have  mutual  traf- 
fic agreements.  It  is  expected  to  thus  land 
at  least  3,000,000  tons  of  ore  annually  at 
Victoria  at  an  estimated  cost  for  transpor- 
tation of  about  four  mills  per  ton-mile. 
About  250  miles  of  an  existing  steam  rail- 
way are  to  be  utilized  for  this  railway,  the 
gage  to  be  changed  from  narrow  to  stand- 
ard. The  electrical  equipment  is  to  be  fur- 
nished by  a  British  concern,  the  entire 
project  being  financed  by  British  capital 
interested  in  the  development  of  the  iron- 
ore  deposits. 


SIDE  ELEVATION 

Fig.  6 — Traveling  Center  for  Roof  Arch. 


New  Subways  for  New  York. — Bids  for 
new  subway  construction  for  New  \  ork 
City  were  advertised  for  by  the  Public  Ser- 
vice Commission  on  Sept.  1.  Replies  to  the 
prospective  builders  must  all  be  filed  by 
Oct.  27,  and  the  work,  which  altogether  will 
cover  41  miles  of  track,  must  be  completed 
within  four  years  after  the  awarding  of 
the  contracts.  All  of  the  new  lines  are 
grouped  under  the  general  title  of  Tribor- 
ough  Subway,  as  they  are  to  be  built  in 
Manhattan,  Brooklyn  and  the  Bronx.  _A 
rough  guess  places  the  cost  at  about  $125,- 
000,000.         

The  United  States  is  the  largest  customer 
for  the  product  of  Canadian  mines.  During 
the  year  ended  March  31,  1910,  the  exports 
nf  mineral  products  from  Canada  to  the 
United    States  were  valued  at   $3.3,488,4()4.   or 
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Methods  and  Cost  of   Constructing  the 

Elizabeth   Tunnel    of    the    Los 

Angeles  Aqueduct. 

In  our  issue  of  June  8.  1910,  we  published 
a  detailed  statement  of  the  record  and  costs 
obtained  in  making  the  record  advance  of  604 
ft.  during  April,  1910,  on  the  Elizabeth  tun- 
nel work  of  the  Los  Angeles  aqueduct.  In 
Mines  and  Minerals  for  September,  1910,  Mr. 
W.  C.  Aston,  superintendent  at  the  south  por- 
tal of  this  tunnel,  presents  the  same  figures 
in  connection  with  a  description  of  the  meth- 
ods of  work  and  a  general  summary  of  prog- 
ress and  costs  during  1909.  .A.s  many  of  these 
data  have  not  been  heretofore  published,  we 
reprint  here  those  portions  of  Mr.  Aston's 
article  which  do  not  duplicate  the  data  given 
in  our  issue  of  June  8,  1910. 

The  Elizabeth  tunnel,  which  is  26,860  ft. 
long,  is  being  driven  from  both  ends,  termed 
the  north  and  south  portals.  This  tunnel  has 
a  cross  section  12  ft.  4  ins.  by  12  ft.  9  ins.,  a 
grade  of  1  ft.  in  1,000  ft.,  and  a  water  ca- 
pacity of  1,000  sec.  ft.  At  the  present  time 
over  11,000  ft.  have  been  advanced  from  each 
end,  and  the  work  is  being  pushed  forward 
at  remarkable  speed. 

Upon  opening  the  portal  the  ground  was 
found  to  be  soft,  requiring  timber,  but  as  the 
work  progressed,  it  rapidly  hardened,  and, 
with  the  exception  of  a  few  belts  of  softer 
material  at  irregular  intervals,  has  remained 
hard,  passing  through  many  stages  of  massive, 
blocky,  stratified,  seamed,  and  folded  forma- 
tion, and  varying  through  many  alterations  of 
granite,  gneiss,  and  schist. 

To  be  able  -to  approach  the  same  rate  of 
speed  through  the  hard  rock  at  the  south  end 
that   could   be  maintained  through  the   softer 


rock  of  the  north  end,  and  at  the  same  time 
not  materially  increase  the  cost,  it  was  decided 
to  systematize  the  work  to  a  point  where  the 
operation  would  become  as  nearly  mechanical 
as  possible,  leaving  it  elastic  enough  to  admit 
the  unavoidable  breaking  in  of  green  men  and 
enlarging  or  contracting  the  size  of  a  shift. 
To  do  this  it  was  decided  to  assign  a  specific 
duty,  as  far  as  possible,  to  each  man  in  the 
heading,  which  that  man  was  required  to  do 
every  day  when  conditions  were  normal  with- 
out waiting  orders  from  the  shift  boss.  All 
other  men  working  in  the  tunnel,  but  not  di- 


emergency  or  when  ordered  by  the  foreman. 

The  track  boss  reporting  to  the  foreman, 
but  working  in  conjunction  with  the  shift  boss 
with  a  crew  varying  from  3  to  7  men  and 
working  only  during  the  day  shift,  puts  down 
all  track,  air,  water  and  ventilating  pipe,  cleans 
the  ditch  and  keeps  the  dump  in  shape.  The 
master  mechanic  is  in  charge  of  all  outside 
lator  and  is  held  responsible  for  the  upkeep 
of  all  equipment  and  tools,  except  the  elec- 
trical, which  are  handled  by  an  electrician. 
One  mechanic  overhauls  all  machines,  hose, 
and    heading   tools    for   the   three    shifts,    an- 


Fig.  1 — Section  of   Elizabeth  Tunnels    Showing   Arrangement  of   Drill    Holes. 


rectly  in  the  heading,  were  placed  upon  call 
by  the  shift  boss  for  work  in  the  heading 
when  necessary,  and  all  surface  laborers  ex- 
cept compressor  men  and  blacksmiths,  were 
placed  upon  a  reserve  list  to  draw  from  in  an 


other  one  repairs  all  cars,  replaces  broken 
wheels  and  draw-heads,  and  oils  or  greases 
them.  The  first  requisite  for  rapid  work  was 
a  good  track.  The  main  line  both  inside  and 
outside  the  tunnel  was  centered,  ballasted,  and 
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connected  in  the  yard  by  switclies  and  sidings 
to  the  powder  magazine,  timlier  yard,  saw- 
mill and  repair  shop,  using  So-ll).  rails,  stub 
switches,  and  ground-throw  switch  stands. 

.\\\  timber,  lumber,  pipe,  rail,  and  heavy 
supplies  were  piled  so  tliat  tliey  could  be  un- 
loaded from  tlie  freight  wagons  directly  on 
to  the  piles  and  loaded  direct  on  to  the  cars 
from  the  opposite  side. 

The  general  equipment  varies  but  little  from 
that  in   use  at   other  tunnels  being  driven   at 
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the  loaded  one  is  hauled  past  them  by  the 
mule  to  a  point  where  it  is  picked  up  by  the 
electric  locomotive  and  hauled  with  others  to 
the  surface  in  trains  of  from  12  to  15  cars 
each. 

The  main  track  and  siding  arc  both  laid 
without  being  cut  for  fro,gs.  and  are  connected 
by  a  platform  switch,  shown  in  Fig.  3.  The 
tracks  are  made  of  1%-in.  square  iron  and 
riveted  to  %-in.  plates  and  straps,  while  the 
ends  are  tapered  so  the  cars  pass  over  them 
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Fig.    2 — Combination     Manifold    for    Water     and   Air. 


the  present  time,  and  consists  of  the  follow- 
ing: Two  compressors,  520  cu.  ft.  capacity, 
belt  driven  from  electric  motors :  two  motor- 
generator  sets.  150  hp. :  one  50-hp.  electric 
locomotive :  one  30-hp.  electric  locomotive ; 
nine  water  Leyner  drills :  38  rocker  dump 
cars,  32  cu.   ft.   capacity  :  one  drill  sharpener. 

In  addition,  the  machine-shop  equipment  in- 
cluded a  lathe,  drill  press,  saws,  blowers,  mo- 
tors, and  the  necessary  tools  for  such  work. 
Most  of  the  destructible  equipment  was  sup- 
plied in  duplicate,  and  extra  machine  drills 
were  furnished.  Each  shift  was  supplied  with 
a  tool  box  and  all  the  tools  necessary  for  its 
members'  work.  These  tool  boxes  were 
locked  and  one  man  on  each  shift  was  held 
responsible.  .\  station  was  cut  in  the  tunnel 
where  all  repairs  to  machines,  hose,  tools, 
etc.,  were  made.  Wherever  possible  each  in- 
dividual is  held  responsible  for  the  tools  he 
uses. 

When  going  on  shift  under  normal  condi- 
tions all  tools,  replacements,  drinking  water, 
etc.,  are  loaded  on  a  flat  car  attached  to  the 
end  of  the  train  and  hauled  with  the  men 
from  the  portal  to  the  repair  station  inside 
where  the  machines,  manifold,  and  hose  are 
loaded  on.  Upon  reaching  the  heading  the 
six  machine  men  pick  down  the  back  and 
sides,  and  shovel  back  only  enough  material 
to  allow  of  placing  the  arch  bar  17  and  upper 
main  cross-bar  b  in  position  as  shown  in 
Fig.  1.  The  nine  shovelers  immediatelv  string 
out  along  the  tunnel,  cleaning  track,  carrying 
forward  the  tools,  unloading  the  steel  and 
drills,  and  piling  material  where  it  can  be 
readily  reached.  A  reel  holding  a  double-con- 
ductor, armored,  extension  electric  light  wire 
is  carried  to  the  end  of  the  permanent  wire, 
unwound  and  dragged  to  the  heading,  and 
connected  to  a  cluster  of  lights  which  is  fast- 
ened where  it  will  give  light  to  both  machine 
men  and  shovelers.  A  compound  manifold, 
shown  in  Fig.  2,  carrying  both  compressed 
air  and  water,  and  mounted  on  a  light  screw 
cross-bar  at  a  point  as  close  to  the  drills  as 
convenient,  is  next  erected  by  the  laborers 
and  connected  to  the  main  pine  line  by  100  ft. 
of  2-in.  armored  air  hose,  and  the  same  length 
of  1%-in.  armored  water  hose,  and  to  the 
other  side  of  the  manifold  three  double  lines 
of  small  air  and  water  hose  are  connected 
with  the  drills. 

When  the  two  cross-bars  are  up,  one  drill 
is  mounted  on  the  arch  bar  a  where  it  drills 
three  holes,  the  other  two  machines  are 
mounted  on  the  upper  inain  bar  b  and  drill 
15  holes  between  them.  For  a  while  nippers 
passed  the  steel,  but  they  were  discarded,  as 
it  was  found  that  it  could  be  passed  readily 
by  tlie  shovelers  while  the  cars  were  being 
switched.  The  nine  laborers  work  in  squads 
of  three  while  loading  the  cars,  one  squad 
loading  into  the  32-cu.  ft.  rocker  dump  cars, 
another  squad  picking  and  loosening  the  dirt 
ahead  of  them,  and  the  remaining  squad  rest- 
ing near  the  switch.  From  this  point  the  rest- 
ing  squad  pushes   the   empty   car  as   soon   as 


with  but  slight  jolt.  This  switch  is  carried 
ahead  from  time  to  time  and  is  always  kept 
within  200  ft.  of  the  heading.  Rails  placed  on 
their  sides  inside  the  permanent  rails  with 
the  ball  faced  against  the  web  of  the  perma- 
nent rail  are  used  for  extension  track.  Ties 
are  laid  as  rapidly  as  the  dirt  is  cleared  away 
and  these  temporary  false  rails  arc  pushed 
ahead  over  them.  When  the  full  length  of 
rail  has  been  pushed  forward,  the  track  crew- 
cleans  ofif^the  ties  and  as  a  loaded  car  leaves 
the  tempo'rary  track,  one  rail  is  turned  over 
to  an  upright  position  and  both  ends  spiked 
before  the  returning  empty  car  reaches  it. 
While  this  latter  car  is  being  loaded,  the  re- 
mainder of  the  rail  between  the  car  and  the 
permanent  track  is  spiked,  and  the  process 
repeated  with  the  other  rail,  without  holding 
up  the  loading  for  an  instant. 

Flat  steel  sheets  are  laid  over  the  floor  of 
the  tunnel  for  a  distance  of  40  ft.  back  from 
the  heading.  When  the  dirt  is  out,  the  up- 
per main  bar  6,  Fig.  1,  is  lowered  to  its  sec- 
ond position  c :  when  the  drills  are  late,  a 
second  long  bar  is  placed  as  close  to  the 
ground  as  the  operating  of  tlie  machines  will 
perinit,  and  as  each  drill  finishes  its-  upper 
hole,  it  is  lowered  down  to  this  bar  and  drills 
the  lifters,  and  if  the  ground  is  hard  enough 
to  warrant  it,  also  drills  two  relievers  and  an 
up-cut  hole.  As  soon  as  the  upper  bar  is 
clear  of  the  holes,  the  blow-  pipe  cleans  out 
the  holes  drilled  and  by  loading  from  top 
and  both  sides  at  once  the  fuse  is  often  spit 
within  15  minutes  after  the  air  has  been 
shut  off  from  the  last  hole. 
As  the  last  change  is  made  on  the  drills,  the 
manifold  is  dropped  to  the  floor,  a  man  with 
a  w-rench  goes  to  either  end  and  as  each  ma- 
chine finishes,  the  small  hoses  are  uncoupled 
from  the  manifold,  coiled,  and  placed  on  the 


and  carry  them  back  to  the  point  of  safety, 
such  pipe  being  too  heavy  to  coil  and  place 
on  the  car.  They  then  continue  back  to  the 
cars,  store  their  small  tools  in  the  tool  box, 
board  the  cars,  and  wait  for  the  machine  men 
to  spit  the  holes. 

.\  No.  5%  Root  pressure  blower  draws  the 
powder  smoke  out  through  an  18-in.  pipe  un- 
til the  heading  is  nearly  clear,  when  the 
blower  is  reversed  and  fresh  air  blown  in, 
about  15  to  20  minutes  being  required  to 
clear  the  heading  of  gases. 

Hinged  tables  are  fastened  against  the  sides 
of  the  tunnel  and  on  the  7  a.  m.  and  3  p.  in. 
shifts  hot  meals  are  spread  for  the  crews. 
These  meals  arc  placed  in  a  tight  box  in  the 
mess  house  kitchen  and  not  opened  until 
ready  to  serve.  On  the  11  p.  m.  shift  the 
lunches  are  served  cold. 

With  slight  modifications  as  conditions 
changed,  or  equipment  was  replaced  or  im- 
proved, this  system  has  worked  very  satisfac- 
torily during  the  past  year  and  up  to  the 
present  time.  It  w-orked  so  well  in  fact  that 
during  the  month  of  April  of  this  year  when 
both  labor  and  machinery  were  at  their  high- 
est state  of  efficiency  the  full  heading  com- 
plete was  driven  the  remarkable  distance  of 
'104  feet,  through  a  rock  that  was  hard  enough  ' 
to  require  as  many  as  27  holes  per  round  to 
break. 

Each  shift  is  required  to  drill  and  blast, 
the  length  of  round  being  regulated  by  the 
nature  of  ground  encountered  in  the  first  hole 
drilled. 

Discipline  and  strict  attention  to  business 
while  on  shift  are  required  of  every  one, 
while  at  the  same  time  a  spirit  of  friendliness 
is  fostered  and  every  man  made  to  feel  that 
in  a  large  measure  the  success  is  due  to  his 
own  efforts  and  the  interest  he  takes.  We 
attribute  the  present  efficiency  of  the  men  and 
progress  at  this  portal  to  the  above  policv  as 
well  as  to  the  close  adherence  to  detail  and 
system  which  is  demanded  of  all  concerned. 

.\  bonus  of  40  cts.  per  foot  per  man  for 
every  foot  driven  over  2%  ft.  per  shift  is 
being  paid,  bringing  wages  up  to  a  good  fig- 
ure above  the  scales  usually  paid  in  other 
mining  camps  and  consequently  giving  us  a 
better  grade  of  men  than  co'uld  otherwise 
have  been  obtained. 


TABLE     I  — SOUTH      PORTAL      ELIZABETH 
7A'^5^^'     DETAILS     OF     ANNUAL     SUM- 
MART  OF  TUNNEL  REPORTS  FOR  1909 
„     .  ^      ^  Totals. 

Footage    to   date 7  585  ft 

Footiige  during  1909 4  476  ft' 

Required    progress '       2  920  ft' 

Daily  footage    (365  days) !    .  '      12  ''6 

Required    daily   footage §90 

Increased    footage    over    estimate 1.. 556  ft 

Daily  increase  over  estimate   4  26 

Footage    of    untimbered    section 3.274  ft 

Estimated  cost  of  untimbered  section. $131  385  62 

,\ctual  cost  of  untimbered  section $121787  45 

Footage  of  timbered  section i  202  ft 

Estimated  cost  of  timbered  section $  6'' 491  98 

Actual  cost  of  timbered  section $  5194111 

Average    cost    of    timbering     per     foot 

progress    $  j  jg 

Total   bonus  footage j  563  ft 

Total  bonus  pay  roll j  23.440.23 


'»'  ^a  5£'*»p'       J-jj'f'ot  it^Ai^      IJi'  Square  No.it 


Fig   3 — Platform    Switch. 


car  which  .stands  just  behind  already  loaded 
with  the  dull  steel  and  tools.  Machines, 
clamps,  bars,  blocking,  and  jack-bars,  each 
go  back  in  turn  and  as  the  last  one  clears 
the  heading  the  mule  starts  a-way  with  the 
car  in  time  to  escape  the  dirt  from  the  blow- 
pipe,  as   it   cleans  out  the   lifters. 

The  powder  char,2e  varies  from  15  to  40 
lbs.  per  foot  of  advance,  according  to  the 
hardness  or  toughness  of  the  ground. 

The  men  now  string  out  at  regular  intervals 
along  the   100  ft.  of  main  air  and  water  hose 


Average   cost  of  bonus  per  foot  prog- 
ress  $  5.23 

Estimated    expenditure $193,877.60 

Actual    expenditure $173,728.56 

Amount     saved     over     estimated     ex- 
penditure  %  20,149.04 

Number  of  shifts  worked 1,055 

Number  of  shifts  lost 40    • 

Number  of  men  days 21.452 

Men  per  Toot  progress 4.79 

Average  progress  pep  shift "  4.24 

Number  of  boles  drilled 21.066 

Total  feet  drilled 135.896 

Feet  drilled  prr  foot  progress 30.36 

Total  time  drilling  (in  hours  1 3.G56.25' 


234 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  II. 


Average    time    drilling   per    foot   prog- 
ress (in  minutes)    49.01 

Average   time  drilling  one   hole  1   foot 
deep    1-»1 

Pounds     of    powder     used     (includmg 

trimming) ?i  no 

Average  pounds  per  foot .sz.ua 

Number     of    cars    muclced     (32    cubic 
feet)    28,561 

Cars  mucked  per  foot 6.40 

Leyner  No.  9.  drill  repairs  (3  raa-  ^  ,,„  .. 
chines   per   shift) S     4,llb.M» 

Average    cost   of   repairs   per    machine 
per   foot    *  "■^" 

Leyner  No.  2  drill  sharpener  repairs  .,.„,, 
(for  3,300  ft.) «  „„  l,^J-l^ 

Energy  used,    (kilowatt  hours) 601>,7b2 

TABLE  II  —  SOUTH  PORTAL  ELIZABETH 
TUNNEL;  SUMMARY  OF  TOTAL  EXPEND- 
ITURE  DURING   1909.  „ 

Per 
Totals.       lin.  ft. 

Eng.  and  .supt $     3.851.24     $  0.86 

Excavation     IH^Ul       ilJ 

Mucking     ^^'^^f-SS       12.41 

Drainage    Ph"]  •?? 

Ventilation    -•^J?-"         A^ 

Light  and  power 24,i50.71         5.5^ 

Total  untimb $166,499.88     .$37.19 

Timbering     $     7,228.68     $  6.01 

Total  timbered   $173,728.56     $43.20 

Tables  I  and  II  give  the  heading  base  units 
for  1909,  during  which  time  40  shifts  were 
lost,  but  still  the  average  of  365  days  was 
12.26  feet  daily.  Table  III  shows  the  general 
expenditures  during  1909." 

TABLE     III— SUMMARY    OF    GENERAL     EX- 
PENDITURES   DURING    1909, 

Total  Cost. 

Miscellaneous  structures $      165.79 

Tunnel    construction 15.348.27 

Miscellaneous  construction  equipment..     5.108.85 

Miscellaneous  camp  equipment 19.22 

M.   &  O.  live  stock 183.75 

M.  &  O.  local  telephone  lines 31.73 

M.  &  O.  water  supply ^  2.34 

Division   administration 740.86 

M.  &  O.  roads  and  trails 116.05 

Total    expenditure    $21,776.86 

Pay    roll 9,419.76 

Bonus    roll 2,377,48 

Material    issues ' 6.915.83 

Material    receipts 2.841.54 

The  yardage  excavated  is  not  given  by  Mr. 
Aston,  but  it  runs  for  untimbered  section  ac- 
cording to  the  dimensions  given  about  4.2  cu. 
yds.  per  lineal  foot.  At  $37.19  per  lin.  ft. 
this  gives  a  cost  of  $8.85  per  cu.  yd. 


could  not  be  laid  or  maintained  on  it,  use 
was  made  of  drag  Hne  scrapers  to  distribute 
the  spoil..  On  one  side  of  the  swamp  area 
and  forth  along  the  edge  of  the  swamp.  A 
'two  travelers  were  mounted  so  as  to  run  back 
double  drum  hoisting  engine  mounted  on  each 
traveler  operated  a  scraper  rigged  as  shown 
by  the  accompanying  drawings.  Referring  to 
the  drawing,  the  scraper  was  pulled  forward 
by  the  rope  A  which  passed  through  a  sheave 
attached  to  a- deadman  on  the  opposite  side  of 
the  swamp  from  the  traveler,  while  the  rope 
b  was  allowed  to  run  loose  as  shown  by  the 
upper  sketch  of  the  drawing  until  it  was  de- 
sired to  dump  the  scraper.  This  was  accom- 
plished by  clamping  the  lower  drum  operating 
rope  A,  and  pulling  the  rope  b  until  the 
scraper  was  in  the  position  shown  in  the  low- 
er portion  of  the  drawing  when  a  slight  pull 
on  the  rope  A  with  rope  b  slacked  a  corre- 
sponding amount  completed  the  turn.  The 
scraper  was  pulled  back  to  tie  starting  point 
by  the  rope  b. 


Drag  Line  Scraper  Plant  For  Wasting 

Mud  Over  Swamp  Land. 

In  excavating  the  Long  Island  open  cut  and 
tunnel  approaches  to  the  new  Pennsylvania 
R.  R.  East  River  tunnels*  a  considerable  por- 
tion of  the  overlying  swamp  mud  unsuitable 
for   embankment    was   wasted    over   an    adja- 


Contract  Excavation  Tests  Quality  of  La- 
borers.— Excavation  is  almost  completed  un- 
der the  contract  let  on  November  22,  1909,  to 
Hebard  &  Alberts,  comprising  about  180,000 
cubic  yards  of  earth  and  rock  in  the  channel 
through  the  Gatun  Lake  region,  between  Bohio 
and  Barbacoas  Bridge,  on  the  Panama  Canal. 
The  excavation  was  in  three  sections,  one  of 
40,000  cubic  yards  at  Barbacoas,  100,000  cubic 
yards  at  Buena  Vista,  and  40,000  cubic  yards  ai 
Bohio.  About  60,000  cubic  yards  of  the  total 
was  rock  and  the  work  was  done  at  a  flat 
price  of  35  cents  a  cubic  yard.  Most  of  the 
material  was  dumped  into  the  Chagres  River 
and  the  French  canal  trench,  and  in  general 
the  hauls  were  short,  although  in  one  instance 
it  was  necessary  to  push  the  cars  540  feet  from 
the  point  of  excavation  to  the  river.  The 
work  was  done  on  the  "task"  system ;  that  is, 
the  laborers  were  paid  according  to  the 
amount  of  material  they  excavated. 

-An  opportunity  was  afforded  to  test  the 
value  of  the  various  classes  of  laborers  on  the 
isthmus  on  the  elemental  basis  of  pick ,  and 
shovel  work.  The  force  numbered  from  100 
to  .500  men.  .Ml  kinds  of  laborers  were  em- 
ployed. White  Spaniards  and  Italians  re- 
cruited in  Colon — voluntary  immigrants  anx- 
ious for  work — were  taken  up  to  Bohio  and 
they  could  earn  just  about  enough  from  day- 
break to  sunset  to  keep  them  alive.  They 
were  willing  and  intelligent,  but  weak  and 
slow.  Native  Panamanians,  men  of  the  class 
that  excelled  nia  tlie  clearing  recently  com 
pleted  by  contract,  did  not  find  the  work 
profitable.      Negroes    from    the    British    West 


Kope  "a"  to  slieave  at  di-adu 


First  Position 

Ucpe  "a"  to  slieave  at  dfaduian 


Rope  "/("  to  dioiit  on  engine 


Sccuutl  Position 
Sketches   Showing    Rigging   for    Drag    Line    Scraper. 


cent  area  of  swamp  land.    .\s  this  swamp  area 
was  of  such  a  character  that  spoil  car  tracks 

•"The    New    ,York    Tunnel    Extension    of    the 
Pennsylvania  R.  R.  The  Long  Isl.and  Approaches 
to   the   Bast  River   Tunnels."    by  Geo.   C    i''     I 
Proc.  Am.  Soc.  C.  E.,  Vol.  XXXVI.  p.  llO.i 


Indies  worked  in  teams  and  did  well  enough, 
but  they  could  earn  very  little  more  than  the 
H)  'cents  gold  an  hour  that  the  conimission 
pays  on  regular  work.  French  negroes,  those 
'•■  ""  Hayti  and  Martinique,  excelled  all  oth- 
Ihey  al.so  worked  in  teams,  some  lead- 


ing while  others  dumped  the  cars,  and  they 
made  $1.50  gold  a  day  in  si.x  hours  of  actual 
work,  day  after  day.  They  are  well  nourished, 
work  as  rapidly  as  the  English  negro,  and 
keep  up  their  speed  all  day.  They  are  also 
reliable,  returning  to  work  every  day  and 
keeping  at  it  regardless  of  the  rain. 


I'raveling    Derrick    Without    Tracks. — In 

completing  the  work  on  the  Rocky  River 
Bridge  it  has  been  found  necessary  to  use 
a  stifif  leg  derrick  in  many  places.  The 
bri-dge  floor  has  been  been  put  on  except 
for  a  20  ft.  strip  in  the  center.  An  ordinary 
A-frame  derrick  has  been  litted  with  three 
wheels,  one  under  each  leg  and  one  at  the 
rear.  The  wheels  are  of  about  8  in.  in 
diameter  and  are  arranged  on  a  swivel. 
L^sually  planks  or  timbers  are  used  as 
tracks  for  these  wheels  to  run  on.  The 
engine  and  boiler  are  located  on  the  der- 
rick, and  when  it  is  desired  to  move  a  line 
is  run  ahead  from  one  of  the  drums  and 
fastened,  and  the  derrick  is  pulled  ahead  by 
its  own  power.  Men  with  sledges  keep  the 
wheels  turned  to  the  proper  direction  while 
moving.  In  this  way  the  derrick  has  been 
moved  about  in  all  directions  in  a  very 
short  time  and  the  work  is  greatly  facil- 
itated. 


Conclusions    on    the    Explosibility     of 
Coal  Dust. 

The  Bureau  of  Mines  has  just  issued  a  bul- 
letin on  the  explosibility  of  coal  dust,  with 
chapters  by  J.  C.  W.  Frazer,  .^xel  Larsen, 
Frank  Haas  and  Carl  Scholz.  The  bulletin 
was  prepared  by  the  Technologic  Branch  of 
the  United  States  Geological  Survey,  which 
is  now  a  part  of  the  Bureau  of  Mines,  and 
therefore  will  be  known  as  Geological  Survey 
Bulletin  425,  but  will  be  distributed  by  the 
Bureau  of  Mines.  The  conclusions  of  this 
bulletin    are : 

"That  coal  dust  will  explode  under  some 
circumstances,  both  in  the  presence  of  fire- 
damp and  without  it,  is  now  generally  ac- 
cepted by  mining  men.  The  writer  fully 
agrees  with  this  and  takes  the  following  views 
of  the  e.xplosibility  of  dust  and  the  conditions 
necessary  for  explosion. 

"Experiments  at  Pittsburg  indicate  that  un- 
der ordinary  conditions  the  dust  must  be 
from  coal  having  at  least  10  per  cent  of  vola- 
tile combustible  matter,  though  in  certain 
foreign  experiments,  it  is  claimed  explosions 
were  obtained  with  charcoal  dust. 

"Dust  with  higher  percentages  of  volatile 
combustible  matter  is  more  sensitive,  ash, 
moisture  contents,  and  size  being  constant 
This  view  is  based  partly  on  the  preliminary 
experiments  at  Pittsburg  and  on  the  results 
of  experiments  of  M.  Taffanel  and  other 
foreign  investigators.  Where  there  is  a  large 
amount  of  dry  coal  dust,  judging  from  the 
Pittsburg  experiments,  a  humid  atmosphere 
has  little  effect  on  ignition  of  dust  or  propa- 
gation of  an  explosion.  A  long  continuance 
of  the  humid  conditions  renders  the  coal  dust 
moist  and  inert,  but  the  presence  of  moisture 
in  the  air  at  the  moment  of  explosion  is  not 
sufficient  to  prevent  an  explosion ;  that  is,  not 
enough  moisture  is  carried  by  the  mine  air 
to  reduce  materially  the  temperature  of  the 
flame.  Fully  saturated  vapor  at  65  degrees  F., 
an  ordinary  mine  temperature  in  this  country, 
weighs  6-78  grains  per  cu.  ft.  (15.5  grams  per 
cubic  meter).  Coal  dust  suspendedin  such 
a  saturated  atmosphere  in  a  cloud  of  moder- 
ate density  weighs,  say,  200  grams  per  cubic 
meter.  At  the  figures  given  the  weight  of 
vapor  is  but  7.8  per  cent  of  the  weight  of 
dust.  The  Pittsburg  experiments  with  wetted 
dust  showed  that  several  times  this  percent- 
age of  moisture  in  the  dust,  in  addition  to  a 
nearly  saturated  atmosphere,  was  required  to 
prevent  propagation. 

"Probably  with  a  low  dust  density-,  the' 
relative  humidity  of  the  air  would  be  an  im- 
portant factor  in  tending  to  prevent  the  ini- 
tiation of  an  explosion.  However,  the  great 
purpose  of  artificially  humidifying  mine  air  is 
(hat  it  may  serve  as  a  vehicle  for  carrying 
water  to  the  dust." 
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Cost  Keeping  System  for  a  Mine.* 

Methods  of  cost  keeping  are  used  by  most 
mining  companies,  but  owing  to  the  different 
units  employed  and  to  the  lack  of  knowledge 
of  methods  at  different  places,  no  standard 
system  is  in  use.  Many  of  the  large  companies 
have  excellent  systems,  but  often  they  are  so 
different  from  each  other  as  to  make  difficult 
a  real  comparison.  In  mining  work,  of 
course,  conditions  vary  and  it  is  often  found 
advisible  to  use  different  systems  of  account- 
ing, and  to  employ  other  units.  Where  gold, 
silver,  or  copper  alone  is  the  product  sought, 
it  is  possible  to  use  the  "ounce"  or  "pound" 
as  the  unit,  but  w-here  the  ore  contains  more 


than  one  metal  to  be  recovered,  it  seems  pref- 
erable to  use  the  ton  as  the  unit.  In  South 
Africa,  considerable  discussion  has  airisen 
lately  as  to   whether   the   ton   unit   serves  the 


incurred  in  making  these  reports  without  a 
corresponding  immediate  benefit,  the  general 
result  is  of  great  benefit  to  the  industry  at 
large. 


Fori 

In  Account  wit 

)any's  Bill                                                No. 

n  No.  9 — Front. 

h. 

o£  Firm's  Bill 

Date 191  ... 

Article 

Chargeable  to 

An-.ount 

Amount 

1 

1 

•A  paper  by  S,  P.  Shaw,  general  manager. 
Montezuma  Mines  of  Costa  Rira.  in  the  "Min- 
ing  World'"    for   Sept.    3,    liUO. 


purpose ;  the  square  fathom  is  suggested  as 
the  most  satisfactory  unit.  South  African 
laws  require  a  standard  form  of  reports,  and 
while  in  some  cases  a  great  deal  of  expense  is 


Form  No.  1 
PROGRESS  OF  WORK  REPORT 
Mine  


.191.. 


Working  Place 


Mark 


Last        I        New 
Measur'm'tlMeasux'm't 


Advance 


Remarks 


Form  No.  2 
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Angle 
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For 
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m  No.  3 

Sun 
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ing 

Dis- 
tance 
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Total 

Elevation 

B.  S. 

0 

Lat.  (cos) 

Dep.  (sin) 

Lat. 

Dep. 

Form  No.  4 
EXTRACTION  REPORT 
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(Dry) 
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Au. 

Ag. 

Au. 

Ag. 
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Mr.  Storekeeper; 

Please  deliver  to  bearer  the  following  and  charge  to.. 


..Foreman 


Form  No.  6 
STOREHOUSE  REPORT  OF  SUPPLIES  ISSUED 


Date 191.. 


Department 


Quantity 


Article 


Price  Per  Piece ,    Total  Price 


..Storekeeper 


Form  No.  7 
STOREHOUSE  REPORT  OF  SUPPLIES  RECEIVED 

Date. 

191... 

F'm  Whom 
Bought 

No.  Bill 

Article              Weight 

Net  Cost 

Freight 

Duty,  etc. 

Tot.  Cost 

Selling 
Price 

1 

1 

1    . 

..Storekeeper 


Form  No.  8 
STOREHOUSE  STOCK  BOOK 


Article. 


-Article 

Received 

]                                      Issued 

- 

On  Hand 

Qt'y  Dnlt  Price 

""'"    Dept.Head   Q'ty 

Unit  Price 

Total 

Bal. 

When  the  new  management  took  charge  ot 
the  Montezuma  mines  it  was  found  that  the 
ore  was  low  grade  for  so  distant  a  country, 
and  working  conditions  were  found  to  be 
very  different   from  those   in  Canada,  United 


Form  No.  9 — Back. 


Voucher  No 

Month  of 

In  Account  with 

When  Paid 

Paid  by  Check  No 

Journal  Entry  Page  . 


Charged  to  Accts. 


As  Follows 


Amount 


States,  or  even  Mexico,  and  in  order  to  learn 
as  early  as  possible  whether  operations  could 
be  conducted  at  a  profit,  it  became  necessary 
to  install  a  system  of  accounting  that  would 
enable  the  costs  of, any  and  all  work  to  be 
quickly  ascertained.  This  was  necessary  in 
order  to  secure  data  on  which  to  base  future 
operations,  as  much  as  to  learn  what  the 
present  costs  amount  to,  and  for  this  purpose 
the  report  forms  described  in  this  article  were 
arranged  and  printed.  It  was  found  con- 
venient to  use  the  loose  leaf  system  in  all  the 
departments.  These  loose  leaves  are  printed 
in  three  standard  sizes,  3  by  6V2  in.,  5  by  8 
in.,  and  8%  by  11  in.,  in  order  to  meet  the 
various  needs.  The  first  and  second  sizes 
can  be  carried  in  the  pocket  in  binders,  while 
the  third,'  which  is  the  size  of  the  standard 
letter  head,  is  used  on  the  desk.  This  last 
form  is  quite  convenient  for  enclosing'in  let- 
ters to  the  central  or  city  office,  with  the 
usual  correspondence.  The  reports  are  all 
placed  in  spring  clips  and  hung  on  the  wall 
in  the  office,  so  that  the  manager  has  before 
him  the  details  of  the  work  in  all  the  depart- 
ments for  the  day.  At  the  end  of  the  month 
the  sheets  are  removed  and  placed  in  special 
binders. 

It  is  the  intention  to  have  every  man  in 
charge  of  any  work  or  department  make  a 
report  on  the  work  under  his  charge  every 
day.  This  is  done  not  only  to  lessen  the  work 
of  the  office  force,  but  to  make  the  reports 
more  accurate,  and  also  that  the  man  in 
charge  will  have  the  detailed  costs  of  his  own 
work  in  mind.  Many  matters  are  referred 
to  the  shift  bosses,  foremen  and  superintend- 
ents for  their  opinion,  which  is  always  more 
accurate  and  valuable  where  they  have  oppor- 
tunity to  become  thoroughly  familiar  with 
the   figures  used   in  making  up  the   estimate.-. 

In  a  broad  way  the  costs  are  segregated 
into  labor  and  supplies,  with  spaces  allowed 
for  such  other  costs  as  do  not  seem  to  come 
directly  under  these  heads.  The  unit  of  cost 
is  the  Costa  Rican  colon  ($0,465),  and  the 
unit  of  weight  is  the  ton  of  2,000  lbs.  The 
gold  and  silver  content  of  the  ore  are  given 
in   ounces. 

Form  1  is  used  by  the  mine  foreman  or 
surveyor  when  measuring  the  footage  driven 
in  the  tunnels,  drifts,  raises,  etc.,  and  is  turn- 
ed into  the  mine  superintendent  who  enters 
same  on   Form    14. 

Form  "2  is  used  by  the  surveyor  when  mak- 
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ing  surveys,  and  after  figuring  out  his  notes 
enters  them  on  Form  3,  which  is  filed  in  the 
office. 

Form  4  is  used  by  the  mill  superintendent, 
who  daily  computes  the  ounces  of  gold  and 
silver  in  the  ore  milled  and  enters  same  on 
the  sheet.  At  the  end  of  the  month  the  total 
metallic  content  is  summed  up,  and  the  aver- 
age value  of  the  ore  for  the  month  com- 
puted. When  the  corresponding  returns  from 
the  bullion  or  precipitate  are  received  from 
the  smelter,  the  percentage  of  recovery  is  com- 
puted. 

Form  5  is  used  by  all  the  departments  when 
ordering  supplies  from  either  the  store  or  the 
materials  storehouse.  At  the  end  of  the  day 
the  head  clerk  in  the  store  and  the  storehouse 
keeper  enter  these  requisitions  on  Form  6 
which  is  handed  in  to  the  mine  office,  and 
entered  on  the  various  reports  from  mine  and 
mill.  The  materials  issued  from  the  store- 
house are  also  entered  in  the  storehouse  stock 
book  on  Form  8. 

Form   7   is   used  by   the  storehouse  keeper 


when  supplies  are  received,  which  are  likewise 
entered  on  Form  8.  By  keeping  this  stock 
book  it  is  very  easy  to  ascertain  the  quantity 
of  materials  on  hand  at  any  time.  This  book 
is  checked  up  by  an  invoice  at  the  end  of 
every   month. 

Form  9  is  used  as  a  voucher  for  all  expen- 
ditures. At  the  end  of  the  month  a  set  of 
journal  entries,  accompanied  by  the  corre- 
sponding set  of  vouchers,  is  fordwarded  to 
the  New  York  office. 

Form  10  is  used  by  the  master  mechanic 
for  entering  upon  the  labor  and  supplies  for 
the  day  in  the  machine  shop,  and  a  daily  dis- 
tribution of  these  expenditures  is  made 
against  the  mine  and  mill. 

Form  11  is  used  by  the  chief  engineer  in  ar- 
riving at  the  daily  expense  of  the  power  plant, 
and  a  distribution  is  made  daily  to  the  various 
departments  using  this  power. 

Form  r2  is  used  by  the  mill  shift  bosses  and 
is  entered  on  Form  17  by  the  mill  superin- 
tendent. .'Ml  the  labor  and  supplies  for  the 
day    is    entered   and   added    to   the    total    that 
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To  Date 


Day 


Agitator  Tanks  Emptied 
1  Filter  Cakes  Made 
Stamp  Hrs. 
Tube  Mill  Hrs. 


To  Date 


..Mill  Foreman 


has  obtained  for  the  month  up  to  that  date. 
The  ore  received  by  the  mill  and  treated  is 
also  added  to  the  previous  total  for  the 
month,  and  entered  under  the  head  "to  date." 
Other  items  are  entered  in  a  similar  manner. 

Form  13  is  filled  out  by  the  mine  shift  boss- 
es, and  entered  by  the  mine  superintendent  on 
Form  14.  The  numbered  spaces  at  the  top  of 
the  sheet  are  filled  in  with  the  names  of  the 
various  working  places,  and  the  distribution 
made  of  the  labor,  chief  supplies  consumed, 
and  cars  of  ore  handled. 

From  Form  13  the  mine  superintendent  en- 
ters up  the  distribution  of  labor  and  supplies 
on  Form  14,  carrying  ahead  the  totals  of  the 
previous  day.  The  cars  of  waste  and  ore  are 
entered,  and  when  driving  headings,  the  feet 
of  advance  is  made.  When  the  work  is  that 
of  development,  the  working  place  reports  are 
carried  forward  to  Form  15,  giving  a  sum- 
mary of  the  work  done  for  the  day,  and  for 
the  month,  including  that  day.  When  the 
work  is  that  of  breaking  ore  in  the  slopes, 
the  items  on  the  working  place  sheets  are  car- 
ried to  Form  IC  and  totaled.  Forms  15  and 
10  are  handed  daily  to  the  manager  who  en- 
ters the  totals  on  Form  19. 

The  mill  superintendent  carries  forward 
the  items  in  Form  12  to  17,  which  is  totaled, 
including  all  mill  labor  and  supplies,  and 
handed  to  the   manager. 

The  bookkeeper  is  given  the  items  whicli 
go  to  make  up  Form  18  by  the  chiefs  of  the 
various  departments,  who  totals  same  and 
hands  it  to  the  manager. 

It  is  thus  seen  that  all  expenses  for  labor 
and  supplies  are  carried  forward  daily  to 
Form  16,  17  and  18  and  placed  before  the 
manager,  who  thus  has  before  him  the  total 
expenditures  for  the  day  sufficiently  itemized. 
Should  any  item  look  unduly  large,  he  may 
call  for  the  form  from  which  that  particular 
item  originated  and  learn  the  reason. 

Forms  16,  17  and  18  are  daily  carried  for- 
ward to  Form  19,  which  is  totaled  and  sent  to 
the   New  York  office. 

The  bookkeeper  enters  daily  the  various 
items  from  Form  16,  17  and  18  on  Forms  20, 
21  and  22  respectively,  which  are  totaled  at 
the  end  of  the  month  to  see  that  they  corre- 
spond with  the  additions  carried  forward  on 
16,  17  and  18.  Any  discrepancy  between  these 
and  the  time-book  is  entered  along  the  line 
"to  bal."  At  the  end  of  the  month  items  on 
Form  22,  under  the  head  of  construction,  de- 
velopment, equipment  and  storehouse  are  car- 
ried forward  to  the  ledger  and  journal,  and 
redistributed  at  the  proper  time  to  their  re- 
spective places.  The  first  three  are  properly 
suspense  accounts,  for  which  the  expendi- 
tures incurred  monthly  cannot  be  distributed 
during  that  particular  month.  It  may  require 
several  years  to  make  these  distributions. 
Items  under  administration,  assaying,  general 
expense,  office  expense  and  power  plant  are 
usually  distributed  monthly  against  the  vari- 
ous headings  on  Forms  20  and  21,  for  which 
spaces  are  left  at  the  bottom  of  the  sheet. 
The  totals  are  then  set  down  and  carried  for- 
ward to  the  monthly  summary  distribution. 

Form  23.  This  form  shows  the  total  work- 
ing costs  for  the  month  for  the  various  opera- 
tions, the  costs  per  ton,  and  the  number  of 
tons  handled.  The  totals  for  the  previous 
months  of  the  year  are  also  entered  on  this 
form,  thus  showing  the  total  costs  and  the 
average  costs  per  ton,  for  the  year  including 
that  month. 

Form  24  is  used  as  the  pay  roll  sheet  which 
is  sent  to  New  York.  The  total  labor  costs 
as  shown  on  the  mine,  mill  and  miscellaneous 
Forms  20,  21  and  22  must  check  with  this 
pay-roll  sheet  before  the  accounts  can  be 
closed   for  the  month. 

Other  forms  of  the  usual  kind  are  used  for 
reporting  assays,  for  entering  up  the  assays 
in  a  soecial  book  according  to  different  work- 
in?  places,  for  entering  up  both  with  figures 
and  graphically  the  ^ssavs  on  the  slope  sheets, 
and  on  the  various  headings  when  in  ore.  In 
the  mill  various  forms  are  used  for  keeping 
account  of  the  work  done  by  the  batteries, 
records  of  slime  and  sand  charges  in  the 
treatment  tanks,  of  filter  press  work,  etc. 

Loose  leaf  journal  and  ledger  are  also  used. 
Duplicate  copies  of  the  journal  entries  are 
made  and  sent  to  the  New  York  office,  which 
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Form  No.  13 
DAILY  MINE  LABOR  REPORT 


Date. 


.191.... 


Kind  of  Work 

1 

1                ;    2 

3                       4                       5                       6 

1                 '                 ! 

7   , 

8 

9                       10 

Total 

l! 

No. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Total    1 
Wages  jNo. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Total 
Wages 

No. 

Tots 

Foreman 

Shift  Bosses 

Timbermen 

Machinemen 

Miners 

Carmen 

Cagemen 

Pumpmen 

Trackmen 

Powdermen 

Surface  Carmen 

Ore  Sorters 

Hoisting  Engineers 

Firemen 

Blacksmiths 

Machinists 

Carpenters 

Total 

' 

1 

i 

Powder 

Fuse 

Caps 

Candles 

Timber 

Cars,  1st  Class 
"  2nd  Class 
"     Waste 

Gallons  Water 


DAILY  REPORT  FOR  WORKING  PLACE.. 


Form  No.  14 


Date.. 


-191.... 


No. 

Labor 
Kind  of  Work 

Drilling  or 
Stoping 

Underground 
Tamming 

Hoisting 

Timbering 

Pumping 

Surface 
Tamming 

Sorting 

Other 

Total 

Foremen 

Shift  Boss 

Timbermen 

Machinemen 

Miners 

Carmen 

Cagem.en 

Pumpmen 

Trackmen 

Powdermen 

Surface  Carmen^ 

Ore  Sorters 

Hoisting  Engineers 

Firemen 

Blacksmiths 

Machinists 

Carpenters 

- 

• 

Total 
Previous  Total 
Total  to  Dale 

1 
1 

Supplies 


Powder 

Caps 

Fuse 

Candles 
1     Timber 
]     Rails 

1 

- 

Total 
Previous  Total 

1 
1 

i 

!    Total  to  Date 

Cars  1st  Class  Ore 
"    2nd  Class  Ore 
'■     Waste 
Gal.  Water  Pumped 
Sets  put  in 


Day 


To  Date 


Feet  Advance 


Day 


To  Date 


.  .Supt. 


are  inserted  in  a  binder,  making  unnecessary 
entering  same  from  tlie  vouchers. 

Some  of  these  reports  might  seem  at  first 
slance  to  be  carried  into  unnecessary  detail, 
and  in  some  instances  do  require  considerable 
lime  to  enter  up.  The  satisfaction  in  knowing 
exactly  how  everything  is  progressing  from 
day  to  day,  far  more  than  makes  up  for  the 
time  and  expense  incurred.  The  expense, 
however,  is  not  great,  as  the  work  is  distrib- 
uted among  the  different  departments.  One 
1)Ookkeeper  with  what  assistance  is  given  by 
the  manager,  takes  care  of  copying  all  reports 
for  the  manager,  inters  up  the  cash  books, 
journal  and  ledger,  pays  off  the  men  on  pay 
day,  and  handles  all  such  office  work  as  arises 
in  the  operations  of  a  mine  mining  and  mill- 
ing 100  tons  per  day. 


Directory  of    Principal    Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation— Secy..  C.  H.  Llchty,  215  Jackson  Blvd.. 
Chicago,    111. 

American  Society  for  Municipal  Imc-ove- 
ments. — Secy.  A.  Prescott  Folwell.  23?  West 
391  h   St.,    New   York.   N'.   Y. 

American  Society  for  Testing  Materials.— 
Secy.  Edgar  Marburg,  Univ.  of  Pa.,  Philadel- 
ohla.    Pa. 

American  Society  of  Civil  Engineers.— Secy. 
C.    \V.   Hunt.   220   W.  57th  St.,   New  York,   N.   Y. 

American  Society  of  Engineering  Contractors. 
—Secy.  Daniel  J.  Hauer,  Park  Row  Building. 
New  York,   N.    Y. 

American   Street   and    Interurban    Railway   As- 


sociation.— Secy.  B.  V.  Swenson,  29  W.  39th  St.. 
New  York,  N.  Y. 

American  Water-Works  Association. — Secy. 
J.    M.    Dlven,    Charleston,   S.   C. 

Boston  Society  of  Civil  Engineers. — Secy.  S. 
E.    Tinkham.    60   City   Hall,    Boston,    Mass. 

Canadian    Society    of    Civil     Engineers. — Sec>. 
Clement    H.     McLeod.     Montreal.     Can. 
tenance     of     Way    Association. — Secy.      El      H 
Fritch,   Monadnock   Block,    Chicago.   111. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
St.,    Philadelphia.    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University,  St.  Louis. 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy..  E  K.  Hiles,  803  Fulton  BIdg.,  Pittsburg, 
Pa. 

National  Association   of  Cement  Users. — Pres., 
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.  Mine 


Form  No.  15 
DEVELOPMENT  COST  REPORT 

LABOR 


Date,. 


.191 


Working  Place 


Total 

Previous  Total 
Total  to  Date 


„  .„.  Undergr'nd         tt  •  »•  i.-    ,.    •  n  Surface 

Drilling         Tramming         Hoisting         Timbering         Pumping         Trimming 


Other  Total 


Total 

Previous  Total 
Total  to  Date 


,-Mine 


Form  No.  16 
DAILY  DISTRIBUTION  MINE  LABOR  AND  SUPPLIES  " 

LABOR  Date.. 


191 


Working  Place 

Develop- 
ment 

Stoping 

Undergr'd 
Tramming 

Hoisting 

Timbering 

Pumping 

Surface 
Trimming 

Sorting 

Other 

Total 

Total 

Previous  Total 
Total  to  Date 

SUPPLIES 

1 

1 

Total 

Previous  Total 
Total  to  Date 

Day           1        To  Date 

1 

Cars  1st  Class  Ore 
•■     2nd    •■        ■■ 
"     Waste 

Gal.  Water 

1 
1     • 

Supe 

rintendent 

Form  No.  17 
DAILY  LABOR  AND  SUPPLIES  DISTRIBUTION— MILL 

LABOR 


Date  . 


Kind  of  Work 


Foreman 

Shiftboss 

Batterymen 

TubemiU  Man 

Sand  Tank  Men 

Agitatorman 

Filterman 

Zinc-room  Man 

Carmen 

Engineers 

Pumpmen 

Laborers 

Carpenters 

Machinists 


Total 
Previous  Total 
Total  to  Date 


Crushing 


Fine 
Grinding 


Classifying 


Leaching 


Agitation 


Filtering 


Precipitating 


Refining 


Other 


Total 


Crusher  Jaws 

Cyanide 

Dies 

Lead  Acetate 

Lime 

Oil 

Pebbles 

Power 

Screens 

Shoes 

Silex  Lining 

Waste 

Zinc 

Total 
Previous  Total 
Total  to  Date 

Day 

To  Date 

Ore  Received 

"    Milled 

"    Leached 

"    Filtered 
Precipitate  Produced 

■ 

Richard  L.  Humphrey,  Harrison  BIdg..  Phila- 
delphia.   Pa. 

New  England  Water- Works  Association. — 
Secy.    Wlllard   Kent,   Narragansett  Pier.    R.    1. 

Roadmasters    and    Maintenance   of   Way   Asso- 


ciation.— Secy.,   W.   E.   Emery,    P.   &    P.    U.    Ry.. 
Peoria,   III. 

Society  for  the  'Promotion  of  Engineering 
Education.— Secy.,  Henry  H.  Norrls,  Cornell 
L'lilversity.    Ithaca,    N.    Y. 


Technical  Society  of  the  Pacific  Coast. — Secy., 
Ctto  Van  Geldern,  865  Pacific  Bldg.,  San  Fran- 
cisco,  Cal. 

Western  Society  of  Engineers. — Secy..  J.  H 
Warder,    Monadnock   Block.    Chicago,   111. 
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DAILY 

Form  No.  18 
LABOR  AND  SUPPLIES  DISTRIBUTION— MISCELLANEOUS 

*"'"""                                                                                                                                     ^^>.'~ io*.„.     1 

Kind  of  Work 

Administra- 
tion 

Assaying 

Construction 

Development 

Equipment 

General 

Office 

Power  Plant 

Storehouse 

Total 

Assayer 

Bookkeeper 

Carpenters 

Cashier 

Electrician 

Development  Labor 

Fireman 

Laborers 

Manager 

Masons 

Mechanics 

Mining  Engineer 

Office  Boy 

Stable  Boy 

Storeman 

Superintendent 

Surveyor 

Teamster 

Woodchopper 

Total 
Previous  Total 
Total  to  Date 

SUPPLIES 

Candles 

Caps 

Chemicals 

Corn 

Crucibles 

Fuel 

Fuse 

Hay 

Lumber 

Nails 

Oil 

Powder 

Rails 

Stamps 

Stationery 

Waste 

Wood 

■* 

• 

Total 
Previous  Total 
Total  to  Date 

Superintendent. 

F"orm  No.  19 
DAILY  EXPENSE 


Department 

Expense 
for  Day 

Totals 
for  Day 

Previous 
Total 

Total  to 
Date 

Remarks 

Pay  Roll 
Supplies 
Miscellaneous 

Mining 

Milling 

Smelting 

Other 

Mining 

Mining 

Smelting* 

Other 

• 

Total 

, 

.  Manager 


much  more  economical  than  sheets  ruled  in  the 
office  by  hand,  besides  insuring  neater  and  con- 
sequently more  accurate  work.  The  sheets  are 
rule,  with  printed  headings,  to  conform  with  the 
system  of  figuring-  traverses  generally  in  use, 
and  are  arranged  for  the  co-ordinate  system. 

Cause  the  Power  with  the  Need. — Stone  & 
Webster  Engineering  Corporation.  Stone  &  Web- 
ster Bldg.,  Boston,  Mass.  Paper;  7^x10%;  24 
pp. 

This  is  an  illustrated  account,  with  map,  of 
the  enlargement  of  three  power  stations  for  the 
Boston  P.'levatod  Railway  Company,  which  oper- 
ates its  elevated,  surface  and  subway  lines, 
serving  the  city  of  Boston  and  environs. 

Waterproofing  Methods,  —  Hercules  Water- 
pro'of  Cement  Co..  S21  Mutual  Life  Bldg.  'Buf- 
falo.  N.  Y.     Paper;  3>/2x6  ins.;  24  pp. 

A  treatise  on  waterproofing  and  methods  for 
strengthening  standard  Portland  cement,  taking 
up   the   subject   rather   in   detail   and   giving  the 


Form  No.  20 


MONTHLY  DISTRIBUTION— 

MINE 

Month 

j: 

191... 

Date 

Development 

Stoping 

Underground 
Tramming 

Hoisting      1    Timbering 

Pumping 

Surface 
Tramming 

Sorting 

Other 

Total 

1 

1 

. 

To  Bal. 

Total 
Previous  Total 
Total  to  Date 

1 

1 

i 

! 

1 

Supplies 
Administration 
Assaying 
Construction 
Development 
Equipment 
General 
Office 

Power  Plant 
Stable 

Superintendent 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  oo 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata>- 
logs  reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i.  you  will  write  di- 
rectly to   the   advertisers  and   state   that  you 


saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Surveyor's  Traverse  Sheets. — Kolesch  &  Co., 
13S  Fulton  St.,  New  York  City.  Sample  sheet; 
lS%iXl5   ins. 

A   new    form   of  sheet   convenient   to   use   and 


summary  of  reports  made  by  consulting  engi- 
neers regarding  tests  made  at  Philadelphia.  E.x- 
plans  how  to  use  when  mixing  with  the  cement 
and  also  when  used  as  a  wash  coat. 

Medusa. — Sandusky  Portland  Cement  Co., 
Sandusky,    Ohio.     Paper;    "%xlO   ins.;   20  pp. 

This  catalog  sets  forth  the  qualities  of  Me- 
dusa waterproof  compound,  a  dry  powder  to  be 
mixed  dry  with  drj'  cement  before  sand  and 
water   are   added   and    becoming  an   inseparable 
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Form  No.  21 


MONTHLY 

DISTRIBUTION— MILL 

Month  of... 

191    . 

Date 

Crushing 

Fine  Grinding 

Classifying 

Leaching 

Agitation       1       Filtering 

Precipitating 

Refining 

Other 

Total 

1            ! 

1 

To  Bal. 

Total 
Previous  Total 
Total  to  Date 

- 

Supplies 
Administration 
Assaying 
Construction 
Equipment 
General 
Office 

Power  Plant 
Stable- 

I 
1 

■ 

Form  No.  22 


MONTHLY  DISTRIBUTION— MISCELLANEOUS 

. 

Month  of.. 

191.  . 

Date 

Administration 

Assaying 

Construction 

Development 

Equipment 

General 

Office 

Power 
Plant 

Store- 
house 

Total 

1                1 



1 

1 

To  Balance                  j 

i 

1                1 



1 

1 

Total 
Previous  Total 
Total  to  Date 

SUPPLIES 

'               1 

Form  No.  23 
MONTHLY  DISTRIBUTION— SUMMARY 


Month  of 191. 


Total  Costs 


Labor 


Supplies 


Other 


Total 


Costs  per  Ton 


Labor 


Supplies 


Other 


Total 


Tons  for  the  Month 


Tons  for  the  Year  to  Date 


Development 

Sloping 

Tramming 

Hoisting 

Timbering 

Pumping 

Surface  Tramming 

Sorting 

Other 

Total 
Previous  Total 
Total  for  Year 

1 

MILLING 

Tons  for  the  Month 

Tons  for  the  Year  to  Date 

Crushing 

Fine  Grinding 

Classifying 

Leaching 

Agitating 

Filtering 

Precipitating 

Refining 

Other 

Total 

Previous  Total 
Total  for  Year 

1 

1 

SMELTIKG 

Tons  f 

or  the  Month 

Tons  for  the  Year  to  Dat 

e 

1 

1        1 

I        1 

Other 

1 



1 

1    1 

Total 
Previous  Total 
Total  for  the  Year 

1 

Grand  Total  'or  Month 

1 

1 

1 

Previous  Grand  Total 
Grand  Total  for  Year 

1             1 

1 

Form  No.  24 


i 

AYROLL  C 

JF  EMPLO^ 

I'ES 

For 

Month  of.. 

191,  . 

No. 

Name 

Occupation 

No. 
Days 

Rate 

Amount 

Hospita  1 

Store 

Board 

Sundries 

Total 
Deductions 

Amount 
Due 

" 

1 



1 

1 

1 

1 

part  of  the  concrete.  This  pamphlet  takes  up 
in  great  detail  the  method  of  handling  the  com- 
pound for  producing  the  results.  Amounts 
necessary  to  be  used  per  cubic  yard  of  concrete 
or  bnn-el  of  cement  are  given. 

Chicago  Street  Paving  IVlixer. — Chicago  Conn- 
crete  Machinery  Co..  221  Grand  Ave.,  Milwau- 
kee.  Wis.      6x0   ins.;   S  pp. 

This  is  a  concise  explanation,  by  illustration 
and  desci'iption.  of  this  mixer  as  used  on  streets, 
especiallv  wliere  there  is  necessity  of  keeping 
open  traffic,  the  area  available  for  operation 
limited  and  there  is  a  wide  distribution  of  the 
material   to  be  placed. 


Carbonizing  Coating. — The  Gohun  Manufactur- 
ing Co.,   Canton.  Ohio.     Paper;  SxlO  ins.;   16  pp. 

A  catalog  illustrated  with  several  fuU-pago 
cuts  of  plants,  structures  and  bridges,  the  steel 
work  of  whicli  have  been  coated  with  this  pre- 
servative paint.  Gives  a  description  of  smelt- 
ing plants  where  the  carbonizing  coating  has 
been  used  to  protect  steel  against  destructive 
sases.     Quantities  necessary  per  unit  of  area. 

Bolts.  —  Columbus  Bolt  Works,  Columbus 
Ohio;  eVjxS  ins.;  120  pp. 

This  is  a  loose  leaf  catalog  of  a  clever  design. 
It    contains  a   complete    list   of    bolts,    nuts    and 


carriage  hardware  of  every  conceivable  descrip- 
tion, as  may  be  indicated  by  the  size  of  tlie 
book.  Cuts  are  given  of  the  numerous  bolts, 
nuts,  clips,  hinges  and  other  small  hardware. 
Tables  showing  sizes,  weights  and  prices  are 
given. 

Mine  .ind  Quarry. — Sullivan  Machinery  Co., 
150  Michigan  Ave.,  Chicago.  Paper;  6x9  ins.; 
24  pp. 

This  is  a  monthly  publication  for  July,  1910, 
published  by  the  Sullivan  Machinery  Co..  con- 
taining much  useful  information  in  the  way  of 
articles  describing  operations  going  on  where 
mining  and  quarrying  machinery  is  being  used. 
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The    Louisville   &    Nash- 
ville R.  R.   Co.  has  award- 
The   Doings       ed    the    contract    to    Furt- 
of  the  wangler      &      Smith,     Bir- 

mingham,  Ala.,  for  the  con- 
Week,  struction  of  a  10-mile 
stretch  of  new  track  from 
Corduroy  on  the  Selma  branch  in  .Mabama  tn 
the  plant  of  the  Vanderburg  Lumber  Co.,  in 
Monroe  County. — Board  of  Directors  of 
Levee  District  No.  2.  Sutter  County  will  re- 
ceive bids  at  the  office  of  A.  H.  Hewitt,  At- 
torney of  the  Board,  Yuba  City,  Cal.,  until 
11  :30  a.  m.,  Sept.  15,  for  the  improve- 
ment, raising,  enlarging  and  strengthen- 
ing of  a  levee  in  the  district. — R.  G. 
Clark,  Natchez,  Miss.,  has  been  awarded 
the  contract  by  Capt.  Robert  R.  Ral- 
ston, U.  S.  Engineer.  33.39  St.  Charles  Ave., 
New  Orleans,  La.,  for  the  construction  of 
201.000  cu.  yds.  of  earth  work  in  the  Pontchar- 
train  Levee  District. — Mac.\rthur  Bros.  Co., 
Chicago,  111.,  at  $675,288  was  low  bidder,  Aug- 
ust 30,  for  the  canal  construction,  etc.,  at 
Saulte  Ste.  Marie,  Mich.  Col.  McD.  Town- 
send,  Jones  Building,  Detroit,  Mich.,  is 
United  States  Engineer  in  charge  of  the  work. 
— Ahern  Bros.,  Plymouth,  N.  H.,  have  been 
awarded  the  contract  for  the  construction  of 
the  new  railroad  between  Hartford  and  Nor- 
wich, Conn.,  a  distance  of  40  miles.  The  con- 
tract price  for  the  work  was  about  $1,000,000. 
— Bids  have  been  advertised  and  will  be  re- 
ceived by  W.  W.  Schlecht,  Orland  Project 
Engineer,  at  the  office  of  U.  S.  Reclamation 
Service,  Orland,  Cal.,  for  the  construction  of 
earthwork  of  tlie  distribution  system  for  the 
project  involving  approximately  58,000  cu.  yds. 
of  excavation. — Twohy  Bros.,  Marble  Bank 
BIdg.,  Spokane,  Wash.,  have  been  awarded  the 
contract  by  the  Oregon  R.  R.  &  Navigation 
Co.  for  the  construction  of  the  Coyote  cut-off 
of  the  company  from  Coj'Ote  to  Stanfield  in 
Umatilla  County.  Ore.,  a  distance  of  about  30 
miles.  Work  will  be  started  at  once. — City 
of  Harrisburg,  Pa.,  has  advertised  for  bids  to 
be  received  until  September  19,  for  the  pave- 
ment of  58  street  sections.  The  work  includes 
107,500  sq.  yds.  of  pavement  and  100,600  lin. 
ft.  of  curbing. — The  Peoria-Galesburg  Inter- 
urban  Ry.  Co.  has  accepted  the  franchise  of 
the  City  Council  of  Peoria,  111.,  for  the  con- 
struction of  its  line  into  that  place. — B.  H. 
Hardaway,  Columbus,  Ga.,  whose  bid  was 
$490,000,  is  the  probable  contractor  for  the 
construction  of  lock  and  dam  17  on  the  Black 
Warrior  River,  Ala. — Buffalo  Dredging  Co., 
1104  D.  S.  Morgan  Bldg.,  Buffalo.  N.  Y.,  at 
$963,415  was  awarded  the  Barge  Canal  Con- 
tract No.  50,  including  the  construction  of 
reservoir  and  dam  on  West  Canada  Creek  at 
Hinckley. — Public  Service  Commission  First 
District,  154  Nassau  St.,  New  York  city,  will 
receive  bids  until  October  20,  for  the  construc- 
tion and  equipment  and  operation  of  the  Tri- 
Borough  Subway  and  elevated  system  of  New 
York. — North  Carolina  Traction  Co.,  Dan- 
bury,  N.  C,  has  advertised  for  bids  for  the 
necessary  material  for  the  construction,  in- 
cluding bridge  work,  concrete  and  track  fin-  . 
ishing   of    100  miles   of   track. 


A  Big 
Blast. 


,A  large  blast  fired  at 
Prudo.  Cal.,  on  Sept.  10,  by 
the  Cotton  Portland  Ce- 
ment Company  set  a  new 
figure  in  quantity  of  explo- 
sive used  in  a  single  blast 
in  Southern  California. 
Twelve  and  a  half  tons  of  dynamite  and 
black  powder  were  used  and  200,000  carloads 
of  clay  were  loosened  and  made  available  for 
use   by   the   cement   company.     A   tunnel    100 


ft.  long  had  been  driven  into  the  side  of  the 
mountain  and  from  this  lateral  50  ft.  long 
were  run.  .-^t  the  ends  of  the  shorter  drifts 
540  cases  of  explosive  were  placed  and  elec- 
tric wires  run  to  each  charge.  The  signal  was 
given  at  10 :35  by  Manager  T.  J.  Wilson  and 
when  the  crash  came  the  entire  face  of  the 
mountain  appeared  to  rise  and  disintegrate. 


The     following     analysis 

Labor  Force     "'  "'^  .',^^°"'  ^o"""  ^^  Pan- 
ama will   interest  many  of 
at  our  contractor  readers.  On 

Panama  J"'-^    '^   there   were   36,450 

employes  actually  at  work 
on  the  Canal  and  the  Pan- 
ama railroad,  and  of  this  number,  29,901  were 
Canal  employes.  The  gold  force  on  the  Canal 
work,  composed  almost  entirely  of  white 
.\mericans,  was  4,.380.  No  labor  recruiting 
was  necessary  during  the  month.  The  report 
of  the  Chief  Quartermaster  for  July,  shows 
that  the  number  of  family  quarters  occupied 
by  "gold"  employes  was  1.68-3,  which  is  three 
less  than  in  June,  and  the  occupants  num- 
bered 5,103.  an  increase  of  55.  Of  this  num- 
ber, 1,775  were  women,  and  1,659  children. 
Bachelor  quarters  occupied  by  "gold''  em- 
ployes numbered  1,925  and  the  occupants 
numbered  3,576,  of  whom  133  were  women. 
The  family  quarters,  occupied  by  European 
laborers  numbered  .303,  and  the  occupants, 
851:  bachelor  quarters.  111,  and  the  number  of 
occupants,  5.417.  The  family  quarters  occu- 
pied by  West  Indians  numbered  1,078,  and  the 
occupants.  3,522 ;  bachelor  quarters,  258,  and 
the  number  of  occupants,  5,096. 


In   accordance   with   rec- 

T,  ,.         .      ommendations    of    a  -com- 

Promotions  in  ^^^^^^    appointed    for    that 

Engineering      purpose,   the     following 

p     ...  rules  have  been  adopted  for 

Positions.      examinations     to      procure 

eligibles       for       promotion 

among  rodmen  and  levelmen  employed  on  the 

Panama  Canal  or  the  Panama  railroad: 

1.  First  examination  to  be  held  on  the  last 
Sunday  in  October  and  first  Sunday  in  No- 
vember, 1910.  All  rodmen  and  levelmen  in 
the  service  of  the  Commission  and  Panama 
Railroad  Company  to  be  notified  that  they 
are  expected  to  enter  the  examination  on  one 
of  these  dates,  provided,  however,  that  if 
possible,  arrangements  should  be  made  to  ex- 
amine all  applicants  at  the  same  time,  and  if 
this  is  not  practicable,  and  examinations  are 
held  on  different  dates  the  problems  and  engi- 
neering questions  be  changed  for  the  second 
Sunda}''s  examination. 

2.  Subject  to  further  consideration,  exam- 
inations will  be  held  every  six  months  and  all 
rodmen  and  levelmen  who  have  not  been 
previously  examined  be  required  to  enter. 

3.  No  employe  shall  be  considered  eligible 
for  promotion  from  rodman  to  levelman  and 
from  levelman  to  transitman  until  he  has  sub- 
mitted to  and  passed  the  required  examina- 
tion. All  employes  who  have  passed  the  ex^ 
amination  will  be  considered  equally  eligible 
for  promotion  under  such  regulations  r  jgard- 
ing  selection  of  employes  for  promotion  from 
the  eligible  list  by  the  heads  of  departments 
and  divisions  as  may  be  decided  upon  later. 

4.  A  rodman  will  be  permitted  to  take  the 
examination  for  transitman  in  preference  to 
the  examination  for  levelman  if  he  shall  so 
elect,  and  in  case  he  passes  the  examination 
for  transitman  he  shall  be  considered  eligible 
for  promotion  to  levelman  and  from  level- 
man  to  transitman  without  further  test. 

5.  No    levelman     or     transitman     shall     be 
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selected  m  the  United  States  for  service  on 
the  Isthmus  as  long  as  there  are  already  on 
the  Isthmus  men  in  the  lower  grades  who 
have  passed  the  requisite  examination  and 
are  available  for  promotion  or  transfer  to  the 
vacancies   which  it  is  proposed  to   fill. 

6.  Examinations  will  be  divided  into  three 
parts : 

(a)  Written  examination,  as  per  sample 
submitted  with  committee's  report.  Relative 
weight,  40  per  cent. 

(b)  Education,  experience  and  testimonials. 
Relative  weight,  40  per  cent.  For  testimoni- 
als applicants  will  be  permitted  to  submit  or- 
iginal, or  certified  copies  of  letters  from  pre- 
vious employers,  which  will  be  returned  to 
them.  A  blank  form  should  be  prepared  to 
be  submitted  to  the  head  of  department  or 
division  immediately  employing  the  appli- 
cant, who  will  fill  same  out  and  return  to  the 
Board  stating  his  opinion  of  the  applicant's 
conduct,  ability  and  efficiency  while  under 
his  -supervision,  using  certain  specified  terms 
such  as  "excellent,"  "very  good,''  "average," 
"poor." 

(c)  Oral  examination.  Relative  weight,  20 
per  cent. 


The  control  of  the  Philadelphia  &  Western 
Ry.  was  recently  acquired  by  Messrs.  Edward 
B.  Smith  &  Co.,  Philadelphia  and  New  York, 
and  the  new  interests  have  begun  work  on  an 
extension  to  connect  the  Philadelphia  & 
Western  Railway  with  the  Lehigh  Valley 
Transit  Co.,  via  Xorristown.  A  franchise  has 
been  granted  by  the  Borough  of  Norristown 
for  a  line  through  the  center  of  that  city, 
passing  the  public  square  and  Courthouse. 
The  new  line  will  be  over  entirely  private 
right  of  way.  The  cars  of  the  Lehigh  Yalley 
Transit  Co..  which  now  have  their  terminal  at 
Chestnut  Hill.  Philadelphia,  will  run  directly 
over  the  Philadelphia  &  Western  Railway 
tracks  via  Norristown,  into  the  Philadelphia 
Rapid  Transit  Co.'s  terminal  at  69th  and 
Market  Sts.  The  new  connections  v'i" 
shorten  by  af  least  one  hour  the  running 
time  from  Allentown  and  Bethlehem  to  the 
center  of  Philadelphia,  and  establish  a  new 
service  between  Norristown  and  Philadelphia. 


The  New  York  Connecting  Railroad  Com- 
pany, financed  by  the  Pennsylvania  and  New 
Haven  Railroads,  has  acquired  title  to  prop- 
erties extending  more  than  five  and  one-half 
miles  through  Queens  from  the  shore  of  .As- 
toria to  the  Glendale  section,  and  has  also 
purchased  a  tract  of  land  at  Terminal  Heights, 
Woodside,  from  the  Stu}-\-esant  Real  Estate 
Company.  This  tract  will  be  used  to  provide 
switches,  tournouts  and  a  yard  through  whidt 
connections  will  be  made  with  the  Pennsyl- 
vania-Long Island  system  at  the  Sunnyside 
yards.  In  all  property  consents  on  holdings 
valued  at  more  than  $10,000,000  have  been  filed 
with  the  Public  Service  Commission.  The 
project  is  of  great  importance  in  connection 
with  the  building  of  transportation  lines  to 
Queens  and  the  linking  of  that  borough  with 
railroads  reaching  all  parts  of  the  country. 
As  planned,  the  new  railroad  will  connect  with 
the  Pennsylvania-Long  Island  system  at  three 
points. 


The  Texas  Railroad  Commission  has  as- 
sumed authority  over  the  Bryan  &  College  In- 
terurban  Ry.,  between  Bryan,  Tex.,  and  the 
A.  &  M.  College,  and  authorized  the  regis- 
tration of  $49,059  in  bonds  upon  the  property. 
A  total  valuation  of  $69,059  was  placed  on 
the  property  by  the  commission,  but  outstand- 
ing capital  stock  of  $20,000  prevents  the  regis- 
tration of  the  full  amount  of  the  valuation. 
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Alabama. 

It  has  been  announced  that  the  Birming- 
ham Railway,  Light  and  Power  Co.  is  com- 
pleting the  placing  of  poles  and  overhead  work 
and  that  the  new  Edgewood  line  from  the 
terminus  of  the  South  Highland  car  hne  to 
Shades  Valley  will  be  ready  for  operation 
within  -30  days,  giving  direct  connection  to  a 
territory  heretofore  inaccessible. 

According  to  rumors  circulating  in  the  city 
of  Montgomery,  Ala.,  Charles  Woodward  has 
submitted  a  proposition  to  the  mayor  to  build 
and  operate  a  new  street  railway  system  in 
that  town.  Detailed  information  of  the  plans 
are  wanting,  but  it  is  suggested  that  the  new 
company  will  connect  Montgomery  with  the 
surrounding  towns  by  interurban  lines. 

.^t  a  recent  meeting  held  at  RusSellville,  Ala., 
committees  were  appointed  from  the  towns  of 
Tuscumbia,  Florence,  Sheffield  and  Russell- 
ville  to  investigate  conditions  favorable  to  se- 
curing the  construction  of  a  branch  of  the 
Louisville  &  Nashville  R.  R.  from  Tuscumbia 
to  Russellville. 

The  Louisville  &  Nashville  R.  R.  Co.  has 
let  a  contract  to  Furtwangler  &  Smith,  Bir- 
mingham, Ala.,  for  the  construction  of  a  10- 
mile  stretch  of  new  track  extending  from  Cor- 
duroy on  the  Selma  branch  of  that  road  to 
the  plant  of  the  Vanderburg  Lumber  Com- 
pany in  Monroe  county.  The  contract  includes 
grading  and  bridging  and  the  cost  of  the 
work  will  be  about  $70,000.  The  new  spur 
track  will  open  up  a  rich  timber  track  in  Mon- 
roe county  and  will  prove  valuable  to  that 
community.  The  contractors,  Furtwangler  & 
Smith,  brought  the  .\.,  B.  &  A.  into  the  city, 
and  are  now  at  work  on  the  removal  of  the 
Birmingham  Belt  tracks  at  East  Birmingham. 

City  Council  of  Montgomery,  Ala.,  is  con- 
sidering the  advisability  of  granting  the  fran- 
chise requested  by  C.  F.  Woodward  repre- 
senting northern  capitalists,  for  a  new  street 
railway  in  Montgomery,  Ala.  It  is  believed 
that  the  promoters  are  considering  especially 
the  construction  of  a  line  to  extend  from 
Montgomery  to  Birmingham,  a  project  which 
has  been  under  discussion  in  that  section  of 
the  country  for  the  past  few  months. 

Information  from  Birmingham,  Ala.,  is  to 
the  effect  that  construction  work  southward 
on  the  Alabama.  Tennessee  &  Northern  Ry. 
is  progressing  rapidly  on  to  York,  where  con- 
nection will  be  made  with  the  .'\labania  Great 
Soutlicrn.  The  new  line  will  open  up  new 
territory  along  the  route  and  new  towns  are 
springing  up  with  great  rapidity. 

Arizona. 

Mayor  and  City  Council  of  Tucson,  Ariz., 
has  offered  to  co-operate  with  the  El  Paso  & 
Southwestern  R.  R.  officials  in  extending  the 
Port  Lobes  Railroad  to  that  city.  Walter 
Douglas,  Bisbee.  .Ariz  ,  is  general  manager  of 
the  company. 

Arkansas. 

Reports  circulatin.g  in  the  vicinity  of  Fort 
Smith,  .\rk.,  are  to  the  effect  that  the  offi- 
cials of  the  Chicago,  Rock  Island  &  Pacific 
Railroad  Co.  are  considering  the  feasibility  of 
con.structing  an  extension  from  Hot  Springs 
to  Murfreesboro. 

Advices  from  Magnolia,  Ark.,  state  that  S. 
Q.  Sevier,  president  of  the  Gulf  &  Magnolia 
Northern  R.  R.,  has  announced  that  surveyors 
began  work  September  1,  on  locatin.g  survey 
of  the  line,  starting  in  at  Junction  City  and 
working  westward  through  Magnolia.  The 
road  will  build  from  Monroe,  La.,  through 
Junction  City,  Maenolia,  Hope  and  DeQueen, 
with  northern  terminals  at  Salina,  Kan.,  there- 
by connecting  the  great  Northwest  in  a  direct 
route  with  the  gulf.  It  will  make  connections 
with  the  Queen  &  Crescent  at  Monroe,  the 
Rock  Island  at  Junction  City,  the  Frisco  at 
Hope  and  the  Kansas  City  Southern  at  De- 
Queen.  A  bonus  of  $:i"),000  was  raised  by 
Magnolia  through  W.  R.  Cross,  of  the  Com- 
mercial  Club,   and   according  to   the   contract 


with  the  promoters  the  line  will  be  completed 
from  Junction  City  to  DeQueen  by  January, 
V.n2.  The  first  rails  will  be  laid  from  Waldo 
south  to  Magnolia  and  then  north  to  Hope, 
and  it  is  the  intention  to  run  trains  through 
from  Magnolia  to  Hope  within  six  or  eight 
months. 

As  a  result  of  the  action  of  the  Pine  Bluff, 
.\rk.,  board  of  trade  in  preventing  the  grant- 
ing of  the  petition  of  the  Missouri  Pacific- 
Iron  Mountain  to  have  its  lumber  contracts 
with  the  Memphis,  Dallas  &  Gulf  R.  R.  can- 
celled by  the  interstate  commerce  commission, 
announcement  has  been  received  by  the  city 
from  J.  W.  Bishop,  secretary  of  the  latter" 
road,  that  work  would  be  started  immediately 
on  the  completion   of  the  line  to  that  city. 

The  Meton  Valley  R.  R.  Company  will  not 
be  reorganized  and  the  present  owners  of  the 
company  have  made  arrangements  for  in- 
creasing the  capital  stock  from  $32,000  to 
$160,000  and  issuing  bonds  not  to  e.xceed  the 
latter  amount.  Plans  are  under  contempla- 
tion for  the  extension  of  the  line  southward 
eight  miles  toward  Tomberlins,  crossing  the 
England-Stuttgart  cut-off  of  the  Cotton  Belt 
at  McGregor  and  invading  a  rich  rice  and 
timber  belt.  Owners  of  the  company  are  as 
follows:  S.  M.  Savage,  president;  Charles 
Neimeyer,  secretary  and  general  manager; 
W.  M'.  Kavanaugh,  treasurer ;  Dr.  H.  N. 
Street  of  Argenta ;  Walter  J.  Miller,  presi- 
dent of  the  First  National  Bank  of  Lamar. 
Mo.;  Sheriff  T.  M.  Fletcher  and  Ed  Jett  of 
Lonoke  County,  and  M.  Schulte  of  Chicago, 
formerly  industrial  agent  of  the  Rock  Island 
and  Frisco,  now  president  of  the  Stuttgart 
and  Rice   Belt   Railroad. 

California. 

.\ccording  to  work  received  by  C.  A.  Smith, 
Laton,  Cal.,  from  L.  A.  Nares  at  Los  Angeles, 
Cal.,  the  money  necessary  to  insure  -the  con- 
struction of  the  16-mile  Laton  &  Western  R. 
R.  line  has  been  secured  and  arrangements 
made  to  hurry  up  the  grading  and  tracklay- 
ing.  Bids  for  the  work  have  already  been 
advertised. 

■  Announcement  has  been  made  by  E.  E.  Cal- 
vin, .general  manager  and  vice-president  of  the 
Southern  Pacific  R.  R..  it  is  said,  that  sur- 
veyors are  now  in  the  field  preparing  for  the 
construction  of  about  twenty  miles  of  logging 
railroad  into  the  Trinity  Forest  reserve.  He 
also  stated  that  this  work  had  nothing  in  con- 
nection with  the  Humboldt  &  Eastern  project 
from  the   Sacramento  river  to  Eureka,  Cal. 

The  Santa  Fe  Ry.  Co.  is  preparing  to  re- 
build the  original  line  between  Temecula  and 
Fallbrook,  Cal.,  thus  making  a  direct  route 
between  San  Diego  and  San  Bernardino,  Cal. 
Three  surveys  were  recently  made  for  the 
purpose  of  constructing  a  high  and  dry  line 
free  from  winter  floods,  but  the  project  was 
finally  abandoned.  The  advent  of  the  Panama 
Canal  and  the  increased  eastern  shipments  in 
the  San  Diego  section  are  believed  to  have 
prompted  the  railroad  to  again  take  up  the 
project. 

Residents  of  French  Camp,  Cal.,  have  peti- 
tioned the  Board  of  County  Supervisors  at 
Stockton,  Cal.,  to  change  the  present  right  of 
way  granted  the  Stockton-Modesto  R.  R.,  to 
that  along  the  French  Camp  road  in  order  that 
the  road  will  pass  through  that  village.  Super- 
visors are  considering  the  matter. 

Surveys  have  been  made  and  promoters  are 
securing  material  for  the  construction  of  a 
28-niile  railroad  line  from  Fallon,  Cal.,  to 
Sand  Springs.  The  cost  of  the  road  is  esti- 
. mated  at  about  $180,000  and  it  will  be  used 
when  completed  for  conveying  the  products 
of  the  proposed  salt  refinery  at  Sand  Springs. 
C.  W.  Kinney  is  interested  in  the  project. 

-A  small  force  is  now  at  work  on  the  Sac- 
ramento &  Sierra  R.  R.,  closing  the  several 
gaps  as  rapidly  as  possible  left  in  grading 
from  a  point  north  of  Orangevale  Bluffs,  Cal., 
to  the  boundary  of  the  Rancho  Del  Paso. 
As  soon  as  the  route  of  the  new  road,  which 
will    connect     Sacramento     with    the     timber 


lands  of  the  Sierra  Nevada  Mountains,  has 
been  selected  across  the  Haggin  grant  prop- 
erty, work  of  grading  for  the  line  will  com- 
mence. It  will  be  some  months  before  the 
roadway  is  ready  for  the  laying  of  rails. 

Colorado. 

Contractor  Orman,  on  the  Denver,  Laramie 
&  Northwestern  R.  R.  grade  between  Greeley 
and  Wellington  has  commenced  active  work 
and  it  is  expected  that  the  work  will  be  pushed 
rapidly  until  the  site  of  their  new  town  of  . 
Scott,  Colo.,  is  reached. 

Information  received  from  Boise,  Idaho, 
states  that  W.  E.  Green,  Vice-President  and 
General  Manager  of  the  Denver,  Laramie  & 
Northwestern  R.  R.,  which  at  present  extends 
from  Denver  to  Greeley,  Colo.,  a  distance  of 
54  miles,  has  announced  that  the  road  is  going 
to  build  to  Puget  Sound,  a  distance  from 
Denver  of  1,500  miles.  .Articles  of  incorpora- 
tion grant  the  company  the  right  to  construct 
the  line  to  the  coal  fields  of  Wyoming,  216 
miles  from  Denver  and  it  is  believed  that  the 
work  will  be  pushed  to  that  point  at  once  and 
on  to  Elk  Mountain  within  a  year.  H.  LI. 
Wallace  is  Chief  Engineer  of  the  company. 

The  Denver  City  Tramway  Terminals  Co. 
has  acquired  several  large  tracts  of  land  in 
the  vicinity  of  13th,  14th,  Arapahoe  and  Curtis 
Sts.  for  the  purpose  of  constructing  new 
system  of  loops  and  stations.  Much  of  the 
property  transferred  was  held  by  the  Denver 
Realty  company  which  has  heretofore  held  the 
real  estate  of  the  tramway  company  and  a 
part  by  the  Evans  Investment  company  which 
controls  the  holdings  of  the  estate  of  the  late 
Governor  Evans. 

The  Denver  &  Rio  Grande  R.  R.  is  to  double 
track  its  entire  line  between  Denver  and  Salt 
Lake  Citv,  Utah,  and  the  company  is  preparing 
to  spend  between  $10,000,000  and  $12,000,000 
for  improvements.  J.  G.  Gwyn,  Denver,  Colo., 
is  Chief  Engineer  of  the  company. 

By  the  merging  of  the  Denver,  Greeley  & 
Fort  Collins  R.  R.  Co.  and  the  Greeley  & 
Northern  Ry.  &  L'tility  Co.,  a  new  company, 
having  for  its  object  the  construction  of  an 
electric  line  between  Greeley  and  Denver, 
Colo.,  has  been  organized.  The  interested  men 
are  as  follows:  W.  A.  Trenholm  of  St. 
Paul,  E.  W.  Center  and  Ralph  Hartzel  of 
Denver,  George  J.  Spear  and  H.  E,  Churchill 
of  Greeley.  The  company  plans  not  only  for 
an  electric  line  between  Creeley  and  Denver, 
but  an  electric  line  to  reach  into  the  Routt 
county  coal  fields  and  finally  connect  with  an 
eastern  railroad. 

The  City  Council  of  Golden,  Colo.,  has 
passed  an  ordinance  granting  the  Denver  & 
Intermountain  a  right  of  way  to  the  Clay  Pits 
and  according  to  a  statement  made  by  the 
superintendent,  work  will  be  started  ri.ght 
away  on  the  extensions. 

Connecticut. 

A  number  of  residents  nn  Canner  St.,  New 
Haven,  Conn.,  have  filed  a  vigorous  protest 
against  the  laying  of  rails  in  that  street  by  the 
Connecticut  Company,  their  point  being  that 
the  thoroughfare  is  much  too  narrow  for  such 
tracks.  Although  a  petition  was  signed  by 
about  800  citizens  in  favor  of  the  improve- 
ment, it  is  alleged  that  but  a  small  portion  of 
the  number  were  residents  of  the  street  in 
question. 

Florida. 

Work  it  is  said  will  be  completed  on  the 
new  line  of  the  Georgia,  Florida  &  Alabama 
from  Carabelle,  Fla.,  to  Richland,  Ga.,  within 
two  weeks  and  the  same  will  eventually  extend 
to  Atlanta.  Jesse  P.  Williams,  478  Peachtree 
St.,  Atlanta,  Ga.,  is  President  of  the  company. 
It  is  also  rumored  that  the  railroad  is  plan- 
ning to  build  a  branch  line  from  a  point  near 
Mc'intyre  to  St.  Mark's,  where  it  will  be 
possible  to  erect  wharves  and  docks. 

The  branch  of  the  Tamna  Northern  R.  R., 
extending  from  Brooksville  to  Tooke  Lake, 
Fla.,    has   been    extended    a    distance    of    two 
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miles  to  Centralia  where  large  mills  of  the 
Central  Cypress  Lumber  Co.  are  located,  thus 
making  the  branch  15  miles  long. 

Surveys  have  been  completed  for  the  Haines 
City  branch  of  the  Atlantic  Coast  Line  Ry., 
which  will  pass  within  one  mile  of  Pabor 
Lake  Colony.  Land  and  construction  work,  it 
is  said,  will  be  started  in  the  near  future.  This 
will  also  greatly  reduce  the  cost  of  freight 
transportation  from  Avon  Park,  which  now 
lies  20  miles  off  the  Punta  Gorda  and  Fort 
Myers  main  line. 

Georgia. 

Advices  from  Atlanta,  Ga..  state  that  T.  B. 
Ragan,  who  has  been  in  New  York  arrang- 
ing for  the  sale  of  necessary  bonds  for  the 
construction  of  the  railroad  from  Hawkins- 
ville  to  Perry,  Ga.,  has  returned  successful  and 
construction  work  will  be  started  in  a  short 
time.  By  means  of  the  Central  of  Georgia 
and  the  Atlanta,  Florida  &  Southerfi,  Atlanta 
will  have  direct  route  to  Hawkinsvilie  and 
from  Atlanta  to  the  sea. 

Officials  of  the  Atlanta  &  Carolina  R.  R., 
which  proposes  the  construction  of  an  elec- 
tric line  from  Atlanta  to  College  Park,  Ga.. 
have  filed  a  petition  with  the  electric  and 
other  railroad  committees  of  the  city  council 
requesting  certain  changes  be  made  in  the 
franchise  granted  November  19,  lOOG,  requir- 
ing a  bond  of  $25,000.  This,  the  petition 
states,  will  operate  a  hardship  on  the  corpora- 
tion if  allowed  to  stand,  as  the  company  will 
be  compelled  to  set  aside  money  it  needs  for 
building  purposes.  The  petition  says  the 
company  is  prepared  to  make  bond  to  indem- 
nify the  city  against  any  loss  or  damage,  but 
thinks  $25,000  is  too  much  to  be  required.  The 
matter  was  to  have  been  considered  at  a  meet- 
ing of  the  electric  and  other  roads  committee 
at  the  last  meeting,  but  as  a  quorum  failed 
to  show-  up  it  went  over  until  another  time. 

Idaho. 

Advices  from  Emmett.  Idaho,  state  that  the 
Payette  Valley  Railroad  now  has  two  large 
gangs  of  men  at  work  laying  track  and  an- 
other following  ballasting  the  line.  They  are 
now  within  7  miles  of  the  city,  w-hich  means 
that  there  is  6  miles  more  of  tracklaying  as  the 
road  enters  over  the  McNish  spur  and  the 
Idaho  Northern  tracks.  H.  E.  Dunn,  Payette, 
Idaho,  is  General  Manager  of  the  company. 

Illinois. 

The  Moline,  East  Moline  &  Watertown  Ry. 
Co.,  will,  according  to  an  announcement  re- 
ported to  have  been  made  by  Joseph  F.  Porter, 
Davenport.  la..  President,  start  construction 
work  on  the  building  of  a  line  into  the  south- 
east bluff  territory  as  soon  as  graders  can  be 
secured.  Right  of  way  has  all  been  secured 
and  the  company  hopes  to  push  work  to  com- 
pletion before  the  cold  weather  sets  in. 

Williams  &  Co.,  Railroad  and  Teaming  Con- 
tractors, Sterling,  III,  have  completed  their 
grading  contract  at  the  new  Chicago  &  North- 
western yards  at  Fulton,  111.,  and  are  movin.g 
their  outfit  to  Peru,  Ind.,  on  the  Chesapeake  & 
Ohio  R.  R. 

The  Chicago,  Burlington  &  Quincy  R.  R.  is 
not  contemplating  the  construction  of  a 
switching  yard  at  Eola,  but  the  present  yard  at 
Hawthorne,  111.,  will  probably  be  enlarged. 
T.  E.  Calvert,  Chicago,  111.,  is  Chief  Engineer 
of  the  company. 

Capital  has  been  secured  and  surveys  are 
under  way  for  the  construction  of  the  Spring- 
field &  Central  Illinois  Traction  Company's 
line  from  Springfield  to  Centralia,  East  St. 
Louis  and  Mt.  Carmel,  aggregating  about  300 
miles  of  trackage.  Contracts  for  the  construc- 
tion work  will  not  be  let  before  the  spring  of 
1011.  Isaac  A.  Smith.  309  Security  Bldg.,  St. 
Louis.  Mo.,  is  Chief  Engineer  and  President 
of  the  company. 

Advices  from  Shelbyville,  111.,  state  that 
London  capitalists  in  company  with  Attorney 
James  Vause  and  President  Sampsell,  of  the 
"Centralia  Illinois  Public  Service  Co..  recently 
visited  that  city  for  the  purpose  of  investing 
capital  in  electric  railway  lines.  The  proposed 
line  between  Alattoon  and  Shelbyville  was  too 
small  to  command  their  serious  attention  but 
their  visit  indicates  that  the  line  will  be  built 
west  of  Mattoon  at  an  earlv  date  connecting 


with  the  Hillsboro  line  and  giving  a  direct 
communication  with  Indianapol's,  Ind. 

Negotiations  between  the  Illinois  Traction 
and  the  Joliet  &  Southern  Traction  Companies, 
will  probably  result  in  the  construction  of  a 
large  terminal  station  in  Joliet.  The  franchise 
to  be  turned  over  to  the  McKinlcy  people  pro- 
vided that  the  tracks  shall  be  laid  over  the 
McDonough  St.  bridge  and  along  Des  Plaines 
St.  northward  from  McDonough  to  Van 
Buren.  This  will  also  necessitate  the  con- 
struction of  a  new  structure  to  replace  the 
old  McDonough  St.  bridge.  The  route  to 
Chicago  may  prove  some  problem,  especially 
as  it  applies  to  an  exit  from  the  city.  McKin- 
ley  may  decide  to  secure  a  franchise  on 
Railroad  and  Bluff  Streets  from  McDonough 
to  the  northern  limits  of  the  city,  and  build 
the  line  along  the  west  bluft'  of  the  river 
channel.  Or  it  may  be  advisable  to  cross  the 
river  at  Van  Buren  Street  to  Bluff  and  then 
go  northward.  Another  outlet  might  be  found 
by  going  north  on  Desplaines  east  to  Joliet, 
and  then  north  to  some  point  advantageous 
for  crossing  the  river. 

.•\t  a  recent  conference  between  the  repre- 
sentative committee  of  the  city  of  Walnut, 
111.,  and  H.  J.  Dunker,  representative  of  the 
Northwestern  Engineering  &  Construction  Co., 
Milwaukee,  Wis.,  the  Walnut  body  expressed 
their  feeling  that  the  town  would  do  its  share 
toward  securing  the  right  of  way  and  prepar- 
ing the  road  for  the  marketing  of  bonds  so 
that  a  branch  line  could  be  constructed  to  that 
city  from  Sterling. 

A  meetin.g  has  been  held  recently  at  Rock 
Island,  111.,  by  the  Buffalo  Prairie  Interurban 
Committee  and  the  business  men  for  the 
purpose  of  discussing  the  project  of  raising 
$100,000  wit^  which  to  buy  bonds  of  the  pro- 
posed company.  The  people  behind  the  scheme 
promise  to  take  over  the  belt  line  proposition 
and  carry  it  to  completion  furnishing  satis- 
factory terminal  arrangements  by  which  Rock- 
Island  will  be  open  to  railroads  desiring  to 
enter  the  west  end,  factory  district.  They 
will  pick  their  own  route  to  Buffalo  Prairie. 

It  is  said  that  a  company  is  being  organized 
in  Quincy,  111.,  known  as  the  Illinois  Western 
Interurban  Ry.  Co.,  to  construct  a  gasoline 
motor  railway  to  Rushville,  Littleton,  Macomb 
and  Bushnell.  According  to  the  reports  dO'/c 
of  the  right  of  way  has  already  been  secured 
and  everything  looks  toward  the  construction 
of  the  line  in  the  near  future.  New  York 
capitalists  are  said  to  be  financing  the  project. 

Work  has  been  progressing  rapidly  on  the 
Cairo  &  Thebes  R.  R.  Track  construction  is 
going  forward  in  both  directions  from  Fayette, 
111.  One  gang  is  pushing  up  the  easy  grade 
toward  the  approach  of  the  Thebes  bridge. 
The  iron  brid.ge  over  Rock  Springs  has  not  yet 
been  put  in,  but  as  soon  as  the  track  is  laid 
to  that  point  so  that  material  can  be  carried 
there,  the  work  w-ill  commence  upon  it.  At 
the  Thebes  end  the  grading  is  still  in  progress. 
.\t  Fayville  they  w-ill  build  the  signal  tower, 
in  which  an  interlocking  plant  will  be  installed 
for  the  crossing  of  the  Cairo  &  Thebes  over 
the  Chicago  &  Eastern  Illinois  road.  .\t 
Thebes  they  will  build  section  houses,  a  fore- 
man's house  and  two  small  houses  for  laborers 
and  a  tool  house. 

The  Chicago,  Milwaukee  &  St.  Paul  survey- 
ors, according  to  information  received  from 
Elgin,  111.,  have  completed  the  task  of  running 
lines  for  the  proposed  short  cut  freight  line 
from  Spaulding  to  Pingree  Grove.  It  is  the 
intention  of  the  railroad  company  to  run  only 
passenger  trains  and  w-ay  freights  through 
Elgin.  The  line  for  which  the  survey  has  just 
been  completed  will  mean  a  great  saving  in 
the  hauling  of  heavy  freight.  It  not  only  cuts 
off  many  miles  of  hauling,  but  gets  away  fronv 
the  cHnibing  of  the  steep  grade  west  of  the 
city  and  also  will  have  a  tendency  to  eh'.hinate 
the  blocking  of  the  crossing  on  West  Chicago 
St. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  is 
laying  heavy  steel  rails  through  Minonk  and 
it  is  believed  that  the  company  will  lay  a 
through  line  from  Chicago  to  St.  Louis  via 
Minonk,  Pekin  and  Jacksonville,  111. 

Capital  has  been  secured  for  the  construc- 
tion of  the  Eastern  Illinois  Ry.  line  between 
West  Hammond.  Harvey,  Rivcrdale  and  Dol- 


ton.  Surveys  have  been  completed  by  A.  L. 
Drum  &  Co.,  ()'24  .American  Trust  Building, 
Chicago,  111.,  and  the  railroad  company  will 
do  the  construction  work  with  its  own  forces. 
T.  E.  Mitten,  Chicago,  111.,  is  President. 

The  Peoria-Galesburg  Interurban  Ry.  Co., 
has  accepted  the  franchise  granted  them  by 
the  City  Council  of  Peoria.  111.,  and  work  will 
be  started  as  soon  as  possible.  The  capital 
stock  of  the  company  is  set  at  about  $2,000,000, 
the  majority  of  which  is  held  by  eastern  in- 
terests. A  bond  has  been  filed  with  the  City 
Treasurer  of  City  amounting  to  $5,000. 

Steps  are  being  taken  to  incorporate  a  com- 
panv  to  construct  an  electric  railway  to  con- 
nect the  Belleville-Mascoutah  line,  now  being 
built  with  the  St.  Louis  &  St.  Libory  R.  R. 
The  route  of  the  proposed  new  line  would 
run  from  the  vicinity  of  Green  Mount  ceme- 
terv  through  Frceburg,  111.,  to  a  point  north 
of  Lemerton.  David  Thomas,  Belleville,  III., 
is  interested  in  the  project. 

Indiana. 

On  a  petition  filed  by  Myron  J.  Carpenter, 
receiver  of  the  Southern  Indiana  R.  R.  Co., 
United  States  Circuit  Court  Judge  at  Indian- 
apolis. Ind..  ruled  property  in  Wayne  County 
owned  bv  the  companv  can  be  sold  at  public 
auction.  "  In  the  petition  filed  it  was  stated 
that  the  Evansville  &  Richmond  Railroad 
Companv,  organized  to  construct  a  road  from 
Evansville,  Ind.,  to  Richmond,  Ind.,  purchased 
land  for  a  right  of  way.  The  Southern  In- 
diana Railroad  Company  became  that  com- 
panv's  successor,  and  instead  of  completing 
the  line  to  Richmond  made  Terre  Haute,  Ind.. 
a  terminus.  It  was  stated  the  land  will  never 
be  of  any  value  to  the  company  and  taxes  on  it 
are  a  burden. 

Iowa. 

A  meeting  was  recently  held  by  the  city  of 
Ottumwa.  la.,  to  discuss  the  matter  of  com- 
pleting the  construction  of  an  electric  railway 
from  that  citv  to  Iowa  City.  It  is  understood 
that  a  subscription  of  $75,000  will  be  necessary 
for  the  work. 

Mason  Citv.  la.,  on  Sept.  1  voted  to  grant  a 
2.5-year  franchise  to  the  IMason  City  &  Clear 
Lake  Electric  Ry.  Co.,  mentioned  in  our  last 
issue,  which  proposes  the  construction  of  a 
line  in  that  vicinitv.  F.  J.  Hanlon,  Mason 
Citv,  la.,  is  one  of  the  incorporators. 

Accordine  to  information  received  from 
College  Springs,  la.,  the  College  Springs  R.  R. 
is   an   assured   fact. 

Improvements  under  supervision  of  Edward 
Gacnon  will  soon  be  started  on  the  Tklinne- 
apolis  &  St.  Louis  R.  R.  A  large  force  of 
men  will  go  to  work  at  once  on  the  track  be- 
tween Fort  Dodge.  la.,  and  Tara  and  six  miles 
of  track  will  be  laid.  The  right  of  wav  will 
be  regarded  and  put  into  first-class  condition. 
,^rrangements  have  been  made  to  fill  in  some 
of  the  bridges  and  a  general  change  for  the 
better  will  be  -  made  along  the  route.  The 
heavy  first  class  rails  will  be  put  in  on  the 
new  stretch  of  track. 

Kansas. 

Information  received  from  Liberal  Kan., 
states  that  the  Chicago,  Rock  Island  &  Pacific 
Ry.  will  start  construction  work  on  the  pro- 
posed improvements  at  that  place  as  soon  as 
the  construction  eauipment  can  be  transferred 
from  Booneville.  .A.rk..  to  Liberal 

Survevs  have  been  started  by  T.  H.  Titus, 
Chief  Engineer,  .\rkansas  City.  Kan.,  of  the 
Southwestern  Kansas  &  Colorado  R.  R.  for  the 
proposed  line  from  Hardtner,  Kan.,  wxst  for  a 
distance  of  about  300  miles.  Scott  Bros.. 
Coldwater,  Kan.:  Claude  Lewis,  Protection, 
and  A.  A.  White,  .\etna,  Kan.,  are  interested 
in  the  project. 

The  Kansas  State  Railroad  Commission  has 
been  notified  bv  A.  W.  Sullivan.  General  Man- 
ager of  the  Missouri  Pacific  Ry..  that  the  line 
between  Kansas  City  and  Seneca  will  he  im- 
proved and  work  started  at  once.  This  work 
is  being  done  as  a  result  of  a  personal  m- 
spection  of  the  line  made  by  F.  J.  Ryan,  a 
member  of  the  Board 

The  Interurban  Railway,  according  to  in- 
formation received  from  Newton,  Kan.,  has 
steel  laid  to  the  Harvey  County  line  and 
is  now  erecting  the  trolley  poles  about  2  miles 
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south  of  Valley  Center,  going  south  from  that 
village. 

Promoters  of  the  railroad  from  Westmore- 
land, Kan.,  to  Waniego,  have  contracted  with 
an  Omaha  firm  to  construct  the  line.  The  con- 
tractors agree  to  take  a  big  share  of  the  bonds 
but    require   a  $65,000  payment   in   cash. 

Citizens  of  Tipton,  Kan.,  are  agitating  the 
proposition  to  construct  a  connecting  railway 
from  that  city  to  the  Missouri  Pacific,  a  dis- 
tance of  14  miles. 

The  Missouri,  Kansas  &  Te.xas  Ry.  is  now 
laying  66-lb.  steel  rails  on  their  line  through 
La  Harpe,  which  will  extend  from  lola,  Kan., 
to  Moran.  Lighter  rail  has  been  used  until 
just    recently   by  the   company. 

Kentucky. 

On  account  of  the  citizens  of  Covington  and 
the  city  council  not  co-operating  with  the 
Chesapeake  &  Ohio  R.  R.,  the  company  has 
decided  to  move  their  shops  and  yards  to 
Melbourne,  Ky.  A  site  known  as  Heber's 
garden  comprising  hundreds  of  acres  of  land 
has  been  purchased  for  the  purpose.  Work  on 
the  new  improvement  will  be  started  in  a  short 
time.  F.  IT.  Haskell,  Covington,  Ky.,  is 
Division  Engineer. 

A  meeting  was  recently  held  at  the  City 
Hall  of  Ghent,  Kv.,  by  the  citizens  of  Ghent 
and  Carroll  county  in  the  interest  of  the  Cov- 
ington, Big  Bone  &  CarroJlton  R.  R.  The 
proposed  line  will  start  from  Covington,  pass 
through  Kenton,  Boone,  Gallatin  and  Carrol! 
counties,  connecting  with  the  C.  &  W.  R.  R.  at 
Carrollton,  following  the  Ohio  river  all  the 
way.  Grading  was  begun  at  Covington,  Aug- 
ust 26. 

It  is  reported  that  the  Stearns  Co.,  Stearns. 
Ky.,  has  sold  $1,500,000  worth  of  bonds  for 
the  purpose  of  extending  their  Kentucky  and 
Tennessee  R.  R.  to  the  Tennessee  Central, 
thus  beginning  a  railroad  from  the  Tennessee 
Central  to  Somerset  and  with  the  line  from 
Corbin  to  Somerset,  which  now  seems  as- 
sured, Pulaski  county  will  be  traversed  its 
full  length  with  anotlier  road  intersecting  at 
one  end  the  Louisville  and  Nashville  and  at 
the  other  the  Tennessee  Central. 

Tlie  Cumberland  R.  R.  Co.  has  awarded 
the  contract  for  the  completion  of  the  three- 
mile  extension  of  the  Tye  Fork  Spur  and  also 
a  three-mile  extension  of  the  main  line  to  the 
Gibson-Carr  Construction  Co.,  Middlesboro, 
Ky.  The  Cumberland  railroad  at  present  ex- 
tends out  from  Artemus  nine  miles.  The  road 
is  planned  to  run  to  Jellico,  Tenn.,  a  total 
length  of  twenty-seven  miles.  Artemus  is  a 
station  on  the  Louisville  &  Nashville  Cumber- 
land valley  division,  twenty  miles  southeast  of 
Corbin,  and  between  Corbin  and  Middlesboro. 
This   road  will  run  through  a  rich  coal  field. 

Louisiana. 

A  meeting  was  held  September  6  in  Lafay- 
ette, La.,  to  consider  the  movement  to  estab- 
lish an  interurban  motor  car  belt  line  from 
that  city  to  Cade,  St.  Martinville,  Breaux 
Bridge,  Arnaudville,  Broussard  and  Port 
Barre,  which  is  reported  to  be  taking  definite 
shape. 

Maine. 

Manager  of  the  Mills  at  Limerick,  Me.,  ex- 
presses his  thought  that  he  can  obtain  the 
construction  of  an  11-mile  spur  to  the  nearest 
railroad  within  a  short  time. 

.'Xt  a  recent  meeting  of  Skowhegan,  Me., 
business  men  and  citizens  of  Athens  at  the 
municipal  building,  Skowhegan,  the  possibili- 
ties of  having  an  electric  car  line  between 
the  two  places  was  discussed  and  met  with 
the  approval  of  all  parties  interested.  Definite 
action  will  probably  be  taken  regarding  the 
matter  in  the  near  future. 

Maryland. 

Engineering  department  of  the  Western 
Maryland  Ry.  Co.,  is  now  figuring  on  steel 
rail,  cross-tie  and  ballast  contract  for  the 
extension  which  is  to  be  built  between  Cum- 
berland, Md..  and  Connellsville,  Pa.,  amount- 
ing to  $1,000,000  and  the  award  of  the  con- 
tract will  be  let  shortly.  J.  Carmichael,  Balti- 
more, Md.,  is  Engineer  Maintenance  of  Way. 

There  has  been  no  definite  decision  reached 
by  the  engineering  department  of  the  Balti- 
more &  Ohio  R.  R.  Co.,  in  regard  to  the  con- 


struction of  an  extension  to  the  Paw  Paw 
branch.  A.  W.  Thompson  is  Chief  Engineer, 
Baltimore,   Md. 

Boston  &  Maine  R.  R.  has  location  sur- 
veys under  way  for  the  construction  of  6.500 
ft.  of  new  line  along  the  Chicopa  River.  Time 
for  letting  the  contracts  for  the  work  has  not 
yet  been  decided.  J.  P.  Snow,  Boston,  Mass., 
is  Chief  Engineer  of  the  Company. 

Massachusetts. 

C.  Q.  Richmond,  Manager  of  the  Berkshire 
Street  Railway  Co.,  has  been  considering  the 
construction  of  a  trolley  line  from  East  Lee 
to  Huntington  and  a  party  of  surveyors  have 
been  put  in  the  field  to  relocate  the  line  laid 
out  some  time  ago.  It  will  follow  the  old 
survey  from  Housatonic  St.,  Lee,  Mass.,  with 
the  exception  of  one  or  two  short  strips,  where 
the  officials  believe  a  better  grade  can  be 
found.  The  company  also  has  under  con- 
sideration the  construction  of  a  line  from 
East  Lee  to  Winsted  Ct. 

Advices  from  Indiana  Orchard,  Mass.,  state 
that  the  work  of  constructing  a  new  freight 
house,  depot  and  rearranging  the  yards  at 
the  Athol  branch  of  the  Boston  &  Albany 
R.  R.,  announced  some  time  ago  to  have  been 
given  up,  is  again  under  way  and  will  possibly 
be  completed  this  fall, 

Michigan. 

Chief  Engineer  J.  J.  Hubbell,  of  the  Man- 
istee &  Northeastern  R.  R.,  recently  applied  to 
the  Public  Domain  Commission  for  right  of 
way  for  the  construction  of  an  extension  of 
the  road  across  state  lands  in  Kalkaska  and 
Grand  Traverse  Counties,  Mich. 

Advices  from  Lansing.  Mich.,  state  that  the 
last  link  in  the  Lansing-Owosso  line  between 
Pine  Lake  and  Morrice,  Mich.,  has  been  com- 
pleted and  is  ready  for  operation. 

Articles  of  incorporation  have  been  filed  by 
the  Bay  City  Terminal  R.  R.  Co.,  of  Bay  City, 
Mich.  The  capital  stock  of  the  cotnpany  is 
placed  at  $15,000. 

It  has  been  announced  in  Bay  City,  Mich., 
that  the  laying  of  track  for  the  Detroit;  Bay 
City  &  Western  railway,  which  is  to  connect 
Bay  City  with  rich  coal  fields  in  the  vicinity 
of  Akron,  Tuscola  county,  and  ultimately  to 
extend  to  some  point  on  tlie  Pontiac,  Oxford 
&  Northern  railway,  is  progressing  at  the 
rate  of  one  and  a  half  to  two  miles  per  day. 
the  work  having  started  at  the  terminal  in 
this  city.  The  grading  is  completed  to  a  point 
within  two  miles  of  Caro,  and  the  builders 
expect  to  have  the  road  completed  and  in 
operation   to  that  city  not  later  than  Oct.   10. 

J.  J.  Hubbell,  Chief  Engineer  of  the  Manis- 
tee &  Northeastern  R.  R.  has  applied  to  the 
Public  Domain  Commission  for  a  right  of  way 
for  an  extension  of  the  road  across  state  lands 
in  Kalkaska  and  Grand  Traverse  Counties. 
Michigan. 

Minnesota. 

Residents  of  North  Minneapolis,  Minn.,  are 
advocating  the  construction  of  a  new  cross 
town  electric  line  along  Emerson  Ave.  to  Sixth 
.■\ve.,  and  a  committee  is  to  take  up  the  matter 
with  the  city  council. 

The  Northern  Pacific  is  rushing  construction 
work  on  the  line  between  East  St.  Cloud  and 
Rice,  Minn.,  and  an  additional  100  laborers 
have  been  put  to  work  between  East  St.  Cloud 
and  Sauk  Rapids,  where  the  Northern  Pacific 
is  moving  the  Great  Northern  track  to  the 
edge  of  the  right  of  way.  As  far  as  Sauk 
Rapids  the  Northern  Pacific  is  to  use  the 
Great  Northern  as  part  of  its  double  track 
system.  This  is  under  the  lease  covering  the 
Great  Northern  line  from  St.  Paul  to  Sauk 
Rapids.  The  road  bed  between  East  St.  Cloud 
and  Sauk  Rapids  is  now  being  placed  in  condi- 
tion for  use.  Owing  to  the  changes  made  it 
was  necessary  to  make  a  new  grade.  The 
work  of  grading  the  cut-off  in  the  straighten- 
ing out  of  the  line  between  Sauk  Rapids  and 
Rice  is  nearly  completed,  but  it  is  not  thought 
that  the  steel  will  be  laid  on  the  new  grade 
until  next  year.  When  it  is  laid  a  double  track 
will  be  put  down.  The  Northern  Pacific  now 
has  a  double  track  system  from  St.  Paul  to 
Devil's  Lake,  N.  D.,  with  the  exception  of  a 
gap  extending  from  Philbrook,  just  east  of 
Staples  to  Sauk  Rapids.    If  conditions  warrant 


this  gap  will  be  filled  in  with  a  double  track 
next  spring. 

Advices  from  Barnesville,  Minn.,  state  that 
the  Milwaukee  surveyors,  who  are  running  a 
line  from  Hutchinson  to  Fargo,  have  reached 
a  point  si.x  miles  south  of  that  city.  All  sur- 
veying has  been  accepted  by  the  railroad's 
engineers  as  far  as  Douglas  County.  When 
the  crew  reaches  Fargo  they  will  double  on 
their  tracks  and  set  up  grade  sticks  as  far  as 
Alexandria. 

All  right  of  way  in  Douglas  County,  Minn., 
has  been  secured  and  agents  of  the  Arrow 
Line  company  are  now  purchasing  the  remain- 
ing 20  miles  necessary  in  Burnett  County, 
Wisconsin.  Work  clearing  the  right  of  way 
between  the  Twin  Cities  to  the  head  of  the 
lakes  will  be  taken  up  this  fall  and  grading, 
it  is  expected  will  be  taken  up  in  the  spring 
of  1911. 

At  a  recent  meeting  of  tlie  East  Side  Com- 
mercial Club,  St.  Paul,  Minn.,  a  committee  of 
seven  was  appointed  to  confer  with  the  street 
railway  officials  to  have  the  routing  of  the 
Payne  Ave.  street  cars  changed  so  as  to  tra- 
verse either  Third,  Fourth  or  Fifth  Sts.  in- 
stead of  Seventh   St. 

Information  received  from  Two  Harbors, 
Minn.,  states  that  the  Northern  Land  Co.,  a 
branch  of  the  Weyerhauser  interests,  will  ex- 
tend their  railroad  from  Harris  Lake  to  Stone 
Lake  in  Town  55,  Range  12,  west  Mile  14  on 
the  D.  &  I.  R.  Drumniond  line.  The  improve- 
ment is  being  made  to  develop  the  timber 
lands  held  by  the  company  in  that  locality  in- 
cluding Stone  Lake,  Bates  Lake  and  Lake 
18.  Camps  in  section  33  will  be  built  and  a 
new  road  built  to  Rollins  on  the  D.  &  I.  R. 

The  Great  Northern  Ry.,  according  to  ad- 
vices received  from  Wheaton,  Minn.,  is  plan- 
ning the  construction  of  a  spur  from  Browns 
Valicy  to  the  head  of  Big  Stone  Lake  for  the 
accommodation  of  parties  who  are  planning 
to  build  elevators  and  warehouses  at  that 
place. 

Six  pay  checks  issued  by  Johnson,  Rogers 
&  Curtiss,  Contractors  on  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie  R.  R.,  on  the  First 
National  Bank,  Bagley,  Minn.,  to  Italian 
laborers  were  raised  from  $20.40  to  $50.40 
each.  The  work  was  done  by  an  expert.  The 
checks  were  cashed  at  Grand  Forks  and  with 
local  merchants.  The  work  was  so  well  done 
that  the  checks  escaped  the  attention  of  the 
bank  on  which  they  were  issued,  and  only 
were  discovered  by  the  firm  in  checking  over 
with  the  bank. 

■  A  crew  of  16  Chicago,  Milwaukee  &  St. 
Paul  surveyors  running  a  line  southeast  of 
Fargo,  N.  Dak.,  has  reached  a  point  a  little 
north   of  Finkle,  Minn. 

Duluth  and  the  Ranges. 

BY   PETER   E.    MEAGHER. 

Mr.  Wick  O'Connell,  railroad  contractor 
from  Marquette,  Mich.,  has  been  in  the  city 
recently.  He  said  that  he  had  several  con- 
tracts under  way  at  the  present  time,  and  they 
were  all  in  satisfactory  condition. 

H.  H.  Marsh,  representing  the  Engineering- 
Contracting,  was  a  visitor  recently.  He  was 
up  here  looking  over  the  field  for  new  adver- 
tising. 

C.  R.  McLean,  contractor,  was  a  visitor  a 
few  days  ago.  and  left  us  a  nice  order  for 
equipment.  He  is  engaged  on  three  small 
contracts  at  the  present  time. 

F.  C.  Peabody  of  the  Dale  &  Bumgardner 
Compan3f,  spent  a  day  with  us  here  recently. 
He  said  that  his  firm  has  been  awarded  an 
extension  of  their  contract  on  the  Cuyuna 
Range  Railway.  They  have  two  steam  shovels 
working   on  the  same. 

Joseph  Simpson,  sales  manager  for  the 
Standard  Scale  &  Supply  Company,  of  Chi- 
cago, spent  a  day  with  us  here  last  week.  He 
was  up  here  looking  after  •  concrete  mixer 
prospects. 

A.  Berglund,  of  Franzin  &  Berglund,  con- 
tractors on  the  Canadian  Northern,  was  a 
caller  and  said  that  their  work  was  getting 
along  in  very  satisfactory  shape. 

E.  H.  Hitchcock,  .A-Ssistant  General  Man- 
ager, and  Dennis  Madden.  General  Superin- 
tendent   for    MacArthur    Brothers'    Company, 
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were  visitors  with  us  here  this  week.  They 
were  up  on  a  trip  of  inspection  of  their  two 
stripping  contracts  that  they  have  on  the 
Iron  Range  near  DuUith.  They  said  that  they 
were  quite  well  satisfied  with  the  progress 
they  were  making. 

C.  G.  Borchert,  representing  the  Arthur 
Koppel  Company,  dropped  in  to  see  us  last 
week.     He  reported  business  quiet  in  his  line. 

Patrick  McDonnell  was  awarded  another 
paving  contract  by  the  City  of  Duluth, 
amounting  to  about  twelve  thousand  dollars, 
and  will  start  on  the  same  immediately. 

The  Bowe-Burke  Company  have  taken  a 
contract  to  do  considerable  work,  consisting 
of  culverts  and  small  bridges  on  the  Canadian 
Northern  Extension  into  Duluth.  and  have 
already  started  on  the  same. 

A.  Elwell,  of  Elwell  &  Howard,  contract- 
ors on  the  Canadian  Northern  Railway,  was 
a  caller  recently. 

Timothy  Eoley.  head  of  the  contracting 
firm  of  Foley,  Welch  &  Stewart,  was  a  visitor 
in  Duluth  last  week.  He  said  that  they  have 
a  great  deal  of  work  under  way  at  the  present 
time,  both  in  the  states  and  in  Canada,  and  it 
was  all  in  very  nice  shape,  and  that  they  were 
rushing  to   completion   all   of   their   contracts. 

Thomas  Higgins,  of  Higgins  &  McDonald, 
who  have  some  rock  work  on  the  Canadian 
Northern  Extension,  is  a  visitor  with  us  occa- 
sionally. He  said  his  work  is  getting  along 
fine. 

The  demand  for  men  around  Duluth  and 
vicinity  is  not  quite  as  brisk  as  it  was  two 
weeks  ago :  but,  still  there  are  orders  enough 
to  take  care  of  very  nearly  all  the  men  that 
are  here.  The  wa.ge?  offered  now  are  very 
good,  two  dollars  being  the  lowest  paid  for 
common  labor,  and  for  some  classes  of  work 
as  high  as  two  dollars  and  fifty  cents  is  being 
paid. 

Contractors  and  others,  when  in  this  vicin- 
ity, are  cordially  invited  to  make  the  Labor 
and  Equipment  office  of  Peter  E.  Meager.  409 
West  I\tichigan  street,  their  headquarters.  We 
can  sell  you  anything  from  a  track  spike  to 
a  steam  shovel,  and  can  hire  for  you  any  kind 
of  male  help  from  a  water-boy  to  a  general 
superintendent. 

Mississippi. 

.\ccording  to  reports  received  from  Vicks- 
burg.  Miss.,  promoters  have  been  securing 
data  for  the  past  few  weeks  and  have  under 
consideration  the  construction  of  an  electric 
railroad  connecting  Jackson  and  Vicksburg, 
a  distance  of  43  miles,  passing  through  Ed- 
wards, Bolton  and  Clinton.  It  is  understood 
outside  capital  will  be  largely  instrumental  in 
establishing  this  line,  if  it  is  built.  If  the  in- 
vestigations now  in  progress  are  satisfactory, 
the  enterprise  can  be  financed  without  trouble, 
as  much  interest  is  being  shown  in  the  project, 
not  only  in  Vicksburg,  but  by  capitalists  who 
are  considering  the  matter. 

Missouri. 

W.  C.  Doane,  Engineer  who  is  running  the 
line  for  the  proposed  interurban  electric  rail- 
way from  Kansas  City,  Mo.,  to  Springfield, 
has  completed  and  filed  with  the  company 
officials  the  survey   from  Butler  to  Rockville. 

City  council  of  Cape  Girardeau,  Mo.,  has 
passed  an  ordinance  declaring  the  St.  Louis 
&  San  Francisco  Ry.  a  nuisance  and  causing 
their  right  of  way  through  that  place  to  be 
forfeited  because  of  a  violation  of  the  con- 
tract in  moving  the  terminal  and  shops  from 
Cape  Girardeau  to  Chaffee. 

Montana. 

In  regard  to  the  report  that  the  Great 
Northern  Ry.  would  soon  start  construction 
work  on  the  proposed  line  from  Moccasin  to 
Lewiston.  Mont.,  A.  H.  Hogeland,  Chief  En- 
gineer of  the  company  at  St.  Paul,  Minn., 
announces  that  nothing  has  as  yet  been  decided 
concerning   the   project. 

Stockholders  of  the  proposed  Boise-Butte 
R.  R..  Butte,  Mont.,  recently  made  an  inspec- 
tion trip  over  the  suggested  right  of  way  of 
the  line.  The  survey  from  Butte  runs 
through  Big  Hole  crossing  the  divide  into 
Idaho  with  a  comparatively  easy  grade  until 
the  Salmon  River  is  reached  and  up  the  river 
to  the  Sawtooth  range  at  about  watergrade. 


At  a  meeting  of  the  Board  of  Directors  of 
the  Butte,  Boise  &  San  Francisco  R.  R.  Co., 
in  the  office  of  President  W.  H.  Haviland, 
Butte,  Mont.,  Dr.  George  N.  Faming  of  Boise, 
Idaho,  was  elected  a  director  and  first  vice- 
president  of  the  company.  The  Butte,  Boise 
&  San  Francisco  company  entered  into  a 
contract  on  July  30,  1910,  with  the  French- 
American  Construction  company,  of  Philadel- 
phia, Pa.,  to  build  a  road,  with  branch  lines, 
from  Regina,  in  the  province  of  Saskatchewan. 
Canada,  via  Butte  and  Boise,  Idaho,  to  Win- 
nemiicca,  Nevada,  approximately  in  all  l,oOO 
miles.  Sub-contracts  will  be  let  by  the  middle 
of  September  at  the  company's  office  in  Butte, 
and  active  work  will  start  immediately  along 
the  line  and  at  Butte.  The  general  offices 
of  the  Butte,  Boise  &  San  Francisco  railroad 
company,  and  the  French-American  Construc- 
tion company  will  be  opened  Sept.  15  at  Butte, 
Mont. 

An  announcement  was  recently  made  in 
Lewistown,  Mont.,  by  Samuel  W.  Gebo,  that 
construction  work  will  be  started  in  the  spring 
and  pushed  to  a  rapid  completion.  Surveys 
have  been  made,  and  everything  will  be  in 
readiness.  Financial  support  for  the  line  be- 
tween Lewistown  and  Kendall  was  secured  in 
Holland. 

Good  progress  is  reported  from  Harlowton, 
Mont.,  on  the  construction  of  the  railroad  be- 
tween Dorsey  and  White  Sulphur  Springs,  and 
it  is  thought  that  the  road  will  be  in  use  by 
October  1. 

Nebraska. 

The  Missouri  Pacific  Ry.  has  completed  bal- 
lasting about  500  miles  of  track  with  crushed 
rock  replacing  the  old  dirt  ballast  on  the  Cen- 
tral Branch  of  the  Omaha  division,  and  other 
divisions.  About  65,000  tons  of  85  and  100-lb. 
steel  rails  have  also  been  installed. 

Nevada. 

The  Goklfield-Ely  R.  R.  project  which  is 
proposed  as  part  of  the  transcontinental  line, 
has  advanced  another  step.  Engineers  have 
been  employed  gathering  data  relative  to  ore 
tonnages  at  Hamilton,  Tybo,  Reveille  and 
other  mining  camps  which  would  be  on  or 
near  the  Ely-Goldfield  line.  That  work  has 
been  finished,  it  is  said  and  it  only  remains 
for  the  data  to  be  checked  up  when  the  re- 
ports will  be  placed  in  the  hands  of  the  pro- 
moters. Engineers  have  gone  to  San  Fran- 
cisco for  a  conference,  following  which  they 
w'ill  meet  in  New  York  the  principal  interests 
behind  the  project.  Opposition  of  the  city  of 
Ely  to  granting  a  right  of  way  franchise 
through  that  city  has  been  overcome.  Not 
only  is  Ely  ready  to  grant  a  franchise  as  soon 
as  it  is  shown  that  the  promoters  are  ready 
to  begin  work,  but  the  citizens  of  that  city, 
it  is  declared,  are  willing  to  donate  to  the  new 
railroad  a  fine  depot  building. 

New  Hampshire. 

According  to  advices  from  Plymouth,  N.  H., 
the  Ahern  Bros.  Contracting  Co.,  of  that  city, 
have  been  awarded  the  contract  for  building 
the  new  railroad  between  Hartford  and  Nor- 
wich, Conn.  The  stretch  of  railway  to  be 
built  is  40  miles  in  length  and  the  contract 
price  is  approximately  $1,000,000.  The  work 
of  construction  will  be  started  on  the  Hartford 
end  at  once,  and  efforts  will  be  directed  toward 
getting  the  first  10  miles  of  the  road  in  opera- 
tion first,  that  section  being  between  Hartford 
and  East  Canterbury.  It  is  the  intention  of 
the  company  to  keep  steadily  at  the  work  until 
the  road  is  completed  and  at  that  rate  it  is 
supposed  that  the  job  will  require  two  years 
time. 

New  Mexico. 

An  agreement  has  been  reached  between  the 
Rock  Island,  Texico,  Earwell  &  Gulf  R.  R'.. 
and  the  Townsite  Company  of  King.  N  Mex.. 
whereby  the  railroad  will  be  constructed  to 
that  point  within  twelve  months. 

New  York. 

The  Buffalo.  Rochester  &  Eastern  Ry.  Co. 
will  appiv  to  the  Public  Service  Commission 
on  September  21  for  permission  to  construct 
a  steam  railroad  between  Buffalo  and  Troy, 
N.  Y.  Testimony  concerning  its  financial 
abilitv    and    details    of    its    arrangements    for 


handling  freight  and  passenger  traffic  at  Buf- 
falo are  ready  for  submission. 

Board  of  Trade,  Warsaw,  N.  Y.,  at  a 
recent  meeting  discussed  the  matter  of  con- 
structing a  switch  and  erecting  a  freight 
house  on  the  level  of  Main  St.  as  a  new 
industry  in  the  village  is  dependent  upon  the 
improvement. 

The  Boston  &  Albany  has  let  the  last  con- 
tract for  the  completion  of  the  fourth  track 
between  Rensselaer  to  Nivervillc,  N.  Y.,  to  the 
Walsh-Kahl  Construction  Co.,  Davenport,  la., 
and  a  large  gang  will  be  put  to  work  at  once. 
The  contract  includes  the  construction  of  the 
1%  mile  gap  at  Grand  View  and  will  require, 
it  is  said,  much  blasting. 

Bids  will  be  received  by  the  Public  Service 
Commission  for  the  First"District,  151  Nassau 
St.,  New  York  City,  for  the  construction 
equipment  and  operation  of  the  Tri-Borough 
Subway  and  elevated  system  of  New  York 
City  comprising  about  44  miles  of  line.  Bids 
will   be  opened   Oct.  20. 

North  Carolina. 

The  Board  of  .'Mdermen,  Charlotte,  N.  C, 
at  a  recent  meeting  voted  in  favor  passing  a 
resolution  granting  the  Piedmont  Traction  Co. 
permission  to  construct,  maintain  and  operate 
a  street  railway  in  and  upon  the  streets  and 
highways  of  the  City  of  Charlotte  in  the 
County  of  Mecklenburg,  N.  C. 

Officials  are  quoted  as  stating  that  improve- 
ment work  on  the  Atlantic  Coast  Line  at 
Weldon  and  Garys.  N.  C,  is  progressing  at  a 
rapid  rate  and  is  being  pushed  ahead  rapidly. 
The  work  includes  constructing  about  four 
miles  of  double  track  line  from  Weldon  to 
Garys,  N.  C,  and  elevating  its  track  through 
the  town  of  Weldon,  commencing  about  one 
mile  south  of  the  present  station.  \  large 
proportion  of  it  will  be  on  continuous  steel 
viaduct,  3.700  ft.  long,  having  concrete  abut- 
ments, piers  and  pedestals.  This  structure  will 
be  90  ft.  above  the  ordinary  level  of  the  Roan- 
oke River,  and  there  will  be  required  in  its 
construction  about  15.000  cu.  yds.  of  concrete 
and  2,000  tons  of  steel. 

The  North  Carolina  Traction  Co.,  Dan- 
bury,  N.  C,  will  receive  bids  at  once  for  the 
material,  construction  work,  bridge  work,  con- 
crete work  and  track  finishing  work  on  100 
miles  of  track  to  be  completed  within  12 
months  from  date'  of  contract.  Plans  and  spec- 
ifications are  on  file  at  the  office  of  the  com- 
pany. 

North  Dakota. 

Steel  laying  gang  has  resumed  work  on  the 
Cannon  Ball  River  branch  of  the  Chicago, 
Milwaukee  &  St.  Paul  coast  line  and  residents 
of  New  England,  N.  Dak.,  have  been  advised 
that  the  line  will  be  completed  to  the  terminal 
by  the  first  of  October. 

Ohio. 

.-\t  a  recent  meeting  of  the  Delphos,  O., 
Commercial  Club,  the  matter  was  under  dis- 
cussion of  securing  the  construction  of  the 
proposed  electric  line  from  Geneva,  Ind.,  to 
Celina,  O.,  to  Mendon,  Spencerville,  Ottoville 
and  Delphos  to  Defiance. 

Promoters  of  the  proposed  electric  railway 
line  down  the  Sandy  Valley  through  Mineral 
City  to  New  Philadelphia,  O.,  have  secured 
capital  and  right  of  way  sufficient  to  construct 
the  line  to  Mineral  City,  and  the  progress  of 
the  work  now  depends  upon  the  action  taken 
by  the  New  Philadelphia  Board  of  Trade. 

It  is  believed  in  Toledo,  O.,  that  the  old 
Maumee-Watcrville  Electric  Railway  washed 
out  this  spring  by  flood  waters  will  never  be 
rebuilt  as  the  line  was  never  a  paying  invest- 
ment and  according  to  all  probabilities  the 
cemetery  which  is  now  on  the  line  will  soon 
be  moved  out  of  the  flood  district.  The  line 
is  the  property  of  the  Maumee  Valley  Rail- 
ways &  Light  Co.  of  which  A.  E.  Lang  is 
President. 

It  has  been  announced  according  to  advices 
from  Columbus,  O.,  that  the  Pennsjdvania  and 
Norfolk  &  Western  Railroads  will  spend  about 
$.500,000  increasing  their  terminal  facilities  at 
that  place. 

Surveys  have  already  been  made  for  the 
construction  of  the  proposed  Valley  Line 
extension  from   Pigeon  Lake,  four  miles  east 
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of  Angola  via  Metz  to  Moiitpelier,  O.,  where  a 
connection  will  be  made  with  the  proposed 
electric  road  for  which  construction  bonds 
have  already  been  sold.  The  Valley  Line  will 
thereby  gain  good  connection  with  Bryan, 
the  county  seat  of  Williams  County,  and  also 
Toledo,  O. 

At  the  next  meeting  of  the  Cleveland,  O., 
city  council  an  ordinance  will  be  passed  au- 
thorizing the  issuance  of  $2,000,000  of  bonds 
for  the  ehmination  of  grade  crossings.  Plans 
and  specifications  are  now  under  way  for  the 
work  by  the  Pennsylvania  and  Lake  Shore 
Railroads,  and  are  expected  to  be  submitted  to 
the  city  engineer  within  a  short  time. 

Workmen,  according  to  information  received 
from  Fostoria,  O.,  are  engaged  in  cutting  down 
the  grades  at  Berwick,  preparatory  to  making 
the  connection  between  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  (Big  Four)  and 
the  Ohio  Central  railroads.  A  steam  shovel  is 
being  used  on  the  work. 

The  Erie  R.  R.,  according  to  reports,  is 
planning  improvements  to  cost  $240,000  for 
Meadville,  Pa.,  Jamestown,  N.  Y.,  and  Kent, 
O.  Meadville  yards  are  to  be  extended  at  a 
cost  of  $40,000.  Jamestown  improvements  will 
cost  approximately  $60,000,  while  Kent  is 
scheduled  for  an  expenditure  of  $140,000.  The 
additional  trackage  for  the  freight  yards  at 
Jamestown,  it  is  said,  has  been  ordered,  and 
will  be  pushed  to  completion,  while  plans  and 
drawings  for  the  improvements  at  the  other 
points  have  been  completed.  C.  W.  Buchholz, 
New  York  City,  is  const,  .engineer. 

Oklahoma. 

■In  formation  received  recently  from  Tecum- 
seh,  Okla.,  is  to  the  effect  that  the  surveying 
crew  on  the  Rapid  Transit  Interurban  Line 
has  reached  St.  Louis,  Okla.,  and  report  having 
found  an  excellent  route  which  will  require 
little  grading  to  give  a  good  roadbed. 

Capital  has  been  secured  and  surveys  par- 
tially completed  for  the  construction  of  the 
Winnipeg,  Salina  &  Gulf  Ry.  Company's  Imes 
from  Omaha,  Nebr.,  to  Oklahoma  City,  Okla.; 
Salina,  Kan.,  to  Kansas  City.  Mo. ;  Alvan, 
Okla.,  to  Des  Moines,  N.  Mex.,  aggre.gating 
about  1,080  miles.  Contracts  for  the  con- 
struction will  be  let  about  December  1,  1910. 
C.  A.  Slayton,  Salina,  Kan.,  is  Chief  Engi- 
neer; H.  Leon  Miller,  Salina,  Kan.,  is  Presi- 
dent. 

Representatives  of  Muskogee,  Okla.,  and 
officials  of  the  Commercial  Club  have  under 
consideration  the  construction  of  a  bridge 
over  the  Arkansas  River  in  order  that  the 
Muskogee  Electric  Traction  Co.,  can  make 
good  their  offer  to  extend  their  system  to  Fort 
Gibson.  The  latter  place  is  making  strenuous 
efforts  to  induce  the  County  Commissioners  to 
include  $100,000  in  the  proposed  new  bond 
issue  for  building  such  a  structure. 

Harper  County,  Okla.,  which  is  without  a 
railroad,  is  booming  a  plant  to  extend  the 
Avard  Branch  of  the  St.  Louis  &  San  Fran- 
cisco R.  R.  westward  through  Harper  County 
to  the  coal  regions  of  New  Mexico. 

The  Fairview  &  Oklahoma  City  Railway  Co. 
has  been  chartered  to  construct  a  line  "from 
Fairview  to  Rusk,  where  a  connection  will  be 
made  with  the  Chicago,  Rock  Island  &  Pacific 
Ry.  The  city  of  Fairview  now  hopes  to  secure 
the  construction  of  the  Winnipeg,  Salina  & 
Gulf  Railroad  also. 

Work  has  been  completed  on  the  extension 
of  the  Oklahoma  City  Railway  frotn  Britton 
north  to  College  Park,  and  the  line  is  ready 
for  operation.  The  construction  required  90 
days_  and  included  a  large  amount  of  heavy 
grading  work.  Grade  was  also  consk-ucted 
for  a  double  track  which  can  be  installed  at 
any  time. 

A  surveying  parly  is  now  in  the  field  for 
the  proposed  extension  of  the  Missouri.  Okla- 
homa &  Gulf  north  from  Wagoner,  Okla..  to 
Joplin,  Mo.,  and  Pittsburg,  Kan.,  thence'  to 
Kansas  Cit\-.  South  from  Wa.goner  the  com- 
pany now  has  its  line  practically  completed 
into  Denison,  Tex. 

Grading  work  has  been  completed  on  the 
Webber  Falls  &  Muskogee  R.  R.  from  Warner 
to  Webber  Falls,  and  promoters  announce  that 
the  road  will  be  completed  in  time  to  handle 
fall  shipments.     Muskogee,  Okla.,  will  be  en- 


tered   over   the    Midland    Valley    tracks    from 
Warner. 

The  Buffalo  &  Northern  Oklahoma  R.  R. 
Co.,  has  been  chartered  to  construct  a  rail- 
road 258  miles  long,  extending  from  the  north- 
west border  to  the  southeastern  section  of  the 
state.  The  company  is  capitalized  at  $50,000, 
and  it  is  expected  that  the  cost  of  the  work 
will  amount  to  $5,150,000.  The  incorporators 
are:  E.  M.  Best,  O.  L.  Cook,  F.  C.  Piatt, 
E.  C.  Johnson,  Albert  Ewers,  A.  L.  Rodkey, 
W.  P.  Parker,  W.  H.'  Temple,  C.  A.  Wvatt, 
S.  M.  Hubbard,  G.  E.  Ford,  F'.-ank  White  and 
J.  L.  Giffets,  all  of  Buffalo,  Okla. 

Oregon. 

The  Portland  Railway,  Light  &  Power  Co., 
Portland,  Ore.,  has  work  well  under  way  on 
the  relaying  of  its  double  tracks  between 
Hawthorne  Ave.  and  Holgate  St.  on  Mil- 
waukee. New  double  track  will  also  be  laid 
on  the  new  extension  of  Milwaukee  St.,  from 
Holgate  to  Bybee  Ave.,  a  distance  of  Vz  mile 
and  the  cost  of  the  work  is  estimated  at 
$150,000. 

The  Oregon  Electric  Rv  Co.  has  filed  with 
the  City  of  Eugene,  Ore.,  "its  bonds  for  $10,000 
as  a  guarantee  that  the  electric  railway  from 
Portland  to  Eugene  will  be  completed  within 
.30  months.  It  has  not  yet  been  decided  how 
the  road  will  leave  Eugene  going  south,  but 
it  will  soon  be  determined  and  a  franchise 
possibly  on  15th   St.  asked  for. 

The  Oregon  Railroad  &  Navigation  System 
has  aljandoned  the  former  site  for  the  pro- 
posed shops  on  account  of  the  fact  that  the 
ground  space  was  not  sufficient  to  accommo- 
date the  buildings  required  and  engineers  of 
the  company  are  to  lay  out  the  site  at  La 
Cirande,  Ore.  Construction  work  will  be  com- 
menced as  soon  as  it  is  possible.  E.  C.  Buhrer 
is  Division  Engineer  at  Pendleton,  Ore. 

The  Lane  County  Asset  Co.,  Eugene,  Ore., 
will  start  work  at  once  on  the  electric  rail- 
way from  that  city  to  the  coast.  It  is  ex- 
pected that  ties  will  be  laid  as  far  as  Elmira, 
a  distance  of  14  miles,  this  fall.  All  the  cost 
of  grading  and  laying  the  ties  is  to  be  borne 
by  local  people,  many  of  whom  have  donated 
work  a.id  others  material  for  the  enterprise. 
The  company  has  the  promise  of  eastern  capi- 
talists that  as  soon  as  the  ties  are  laid  between 
Eugene  and  Elmira  money  will  be  forthcom- 
ing to  carrv  the  line  to  the  coast. 

E.  E.  Calvin,  vice  president  of  the  Southern 
Pacific,  recently  announced  that  no  definite 
time  had  been  decided  upon  for  resuming  the 
construction  of  the  line  from  Drain,  Ore.,  to 
Coos   Bay. 

The  Portland  Railway,  Light  &  Power  Co.. 
has  grading  under  way  for  the  construction  of 
the  proposed  line  from  West  Oregon  City  to 
within  one-half  mile  of  Oswego.  When  com- 
pleted, the  line  will  pass  through  Clackamas 
county  and  McLouglin,  the  new  town.  A.  H. 
Richmond.  Portland,  Ore.,  is  chief  engineer 
of  the  company. 

Pennsylvania. 

.\  corps  of  surveyors  have  been  put  in  the 
field  by  Crum  &  Davison,  Engineers,  York, 
Pa.,  to  locate  the  route  of  the  proposed  ex- 
tension of  the  Chambersburg,  Greencastle  and 
Waynesboro  electric  railroad  from  Pen-Mar 
to  Blue  Ridge  Summit,  a  distance  of  several 
miles.  The  maximum  grade,  according  to  the 
preliminary  surveys,  will  be  4.88  per  cent,  and 
there  will  be  only  five  curves,  A  deep  ravine 
along  the  Western  Maryland  railroad  near 
Cascade  will  have  to  be  crossed  either  by 
trestle  or  a  heavy  fill.  The  latter  expedient 
will  probably  be  adopted.  Right  of  way,  it  is 
said,  has  already  been  secured.  It  is  probable 
work  on  the  extension  will  be  commenced 
shortly.     It  will  be  rapidly  pushed. 

It  is  understood  in  Charleroi,  Pa.,  that  the 
Pittsburg  &  Lake  Erie  R.  R.  is  considering  the 
construction  of  an  extension  from  its  present 
terminal  in  Fayette  Countv  to  Morgantown, 
W.  Va.  J.  A.  Atwood,  Pittsburg,  Pa.,  is  Chief 
Engineer. 

M  a  recent  meeting  of  the  Chambersburg  & 
Western  Trolley  Co.,  at  the  office  of  President 
Ramsey,  Chambersbure,  Pa.,  the  officials  de- 
cided to  rescind  the  action  taken  some  time 
ago  that  work  would  not  be  started  until  $150,- 
000  had  been  subscribed  and  have  set  the  mark 


at  $100,000  worth  of  stock,  which  has  almost 
been  reached. 

It  is  reported  in  Warren,  Pa.,  that  capitalists 
have  completed  surveys  for  the  construction 
of  the  proposed  trolley  line  from  Pittsburg  to 
Conneaut  Lake.  Rights  of  way  have  been 
secured  for  the  new  line  will  be  constructed 
within  a  short  time,  it  is  expected. 

City  Council  of  Lansdowne,  Pa.,  has  granted 
the  Southern  Pennsylvania  Traction  Co., 
which  is  leasing  the  line  of  the  Delaware 
County  &  Philadelphia  Electric  Co.,  permission 
to  construct  a  single  track  line  down  Baltimore 
-'Vve..  in  lieu  of  the  double  track  system  for 
which  a  franchise  was  given  the  company 
some   time  ago. 

Advices  from  McKeesport,  Pa.,  state  that 
engineers  of  the  Baltimore  &  Ohio  R.  R.  who 
have  been  working  in  that  district  for  the 
past  three  weeks  are  surveying  for  a  third 
'  track  for  the  company  between  McKeesport 
and  Connellsville  and  eventually  Cumberland. 
Work  is  already  under  way  on  the  third  track 
between  Philson  and  Manila  and  Sand  Patch 
and  Yoder  at  the  west  end  of  the  Hyndraan 
grade,  and  preparations  are  being  made  to 
put  a  force  of  men  at  work  on  the  building 
of  the  additional  track  between  Connellsville 
and  McKeesport.  It  is  said  most  of  the 
trackage  rights  have  been  secured,  and  that 
the  entire  division  between  Cumberland  and 
Pittsburg  will  consist  of  at  least  three  tracks. 

Work  has  been  started  by  Swanson  Bros., 
Pittsburg,  Pa.,  and  Rockwood,  Pa.,  on  their 
contract  on  the  Western  Maryland  R.  R. 
contract  between  Garrett  and  Casselman.  men- 
tioned in  our  last  issue.  The  force  of  men 
will  be  increased  later. 

The  Ontario  &  Western  R.  R.  Co.  has 
awarded  the  contract  for  the  construction  of 
the  double  track  line  in  Wayne  County  be- 
tween Pleasant  Mount  and  Wvnwood,  Pa. 
The  contract  price  was  $200,000." 

Providing  the  city  authorities  approve  the 
proposed  viaduct  plant,  the  Baltimore  &  Ohio 
R.  R.  is  planning  the  development  of  the 
Skunk  Hollow  district  in  Bloomfield,  Pa.  The 
company  desires  to  acquire  the  property  nec- 
essary, by  condemnation  proceedings  and 
transform_  the  ravine  into  freight  yards.  The 
proposed  improvement  has  been  sanctioned  by 
the   Bloomfield   Board   of   Trade. 

Work  is  now  in  progress  on  Second  St., 
above  Seneca  for  the  e.xtension  of  the  Central 
Pennsylvania  Traction  company's  trolley  line 
to  Riverside  from  Harrisburg,  Pa.  The 
grading  is  being  done  by  the  city  and  as  fast 
as  it  is  completed  the  ties  for  the  double  track 
will  be  placed  in  position.  The  work  will 
require  considerable  filling.  It  is  said  that 
from  Division  St.  the  northern  terminus  of 
the  Harrisburg  there  will  be  a  single  track 
to  Lewis  St.  in  Riverside.  Very  little  grading 
will  be  necessary  through  the  Academy 
grounds. 

A  charter  was  issued  at  Harrisburg,  Pa., 
Sept.  2  to  the  Montrose  and  State  Line  R.  R. 
Co.,  Montrose.  Pa.,  to  construct  a  line  15 
miles  long  from  Montrose  to  the  New  York 
and  Pennsylvania  state  line.  I'he  capital  stock 
of  the  company  is  $150,000.  The  incorporators 
are:  H.  E.  Paine,  president;  F.  H.  Widmyer, 
F.  W.  Ogden,  W.  J.  Douglas.  E.  C.  Randolph, 
T.  P.  Hamilton,  Howard  Fravel,  H.  J.  Paine, 
Scranton,  Pa.,  and  R.  L.  Koehler.  Dalton. 

A  special  meeting  of  the  city  council  of 
Pottsville,  Pa.,  was  recently  held  for  the  pur- 
pose of  taking  up  the  proposition  of  the  Street 
Railway  Co.,  to  extend  double  track  from 
Union  street  to  Mauch  Chunk,  and  thence  to 
the  Palo  Alto  bridge. 

Rhode  Island, 

Plans  for  rebuilding  and  relaying  the  street 
car  track  on  Plainfield  St.,  Providence,  R.  I., 
were  arranged  recently  by  the  Commissioner 
of  Public  Works,  City  Engineer  and  Rhode 
Island   Committee. 

South  Carolina. 

Directors  of  the  Greenville.  Anderson  & 
Spartanburg  Interurban  Ry.  Co.,  which  re- 
cently acquired  the  Greenville  Traction  Co., 
Greenville,  S.  C,  have  announced  that  the 
capital  stock  of  the  company  will  be  increased 
to  $2,000,000,  and  that  construction  work  will 
be  commenced  on  the  Greenville  Belton  branch 
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at  once.  The  lines  of  the  company  already  ex- 
tend from  Anderson  to  Belton  "and  this  ex- 
tension means  one  more  step  in  the  plan  for 
binding  the  Piedmont  more  closely  together. 
Contracts  for  the  work  and  equipment  will  be 
let  soon. 

South  Dakota. 

The  company  of  vvhicli  R.  W.  Clarke.  Hu- 
ron, S.  Dak.,  is  at  the  head,  and  which  has 
been  for  the  past  few  years  planning  to  es- 
tablish and  maintain  a  street  railway  system 
in  Huron,  has  given  the  city  to  believe  that 
work  will  be  started  on  the  improvement  some 
time  next  spring.  Surveys  have  been  made  on 
Dakota  avenue,  and  Third  street,  the  system 
extending  south  on  Illinois  street  past  the 
college  campus  to  Ninth  street,  and  going 
from  there  to  Utah,  north  to  Third,  and  re- 
turning to  the  business  portion. 

.All  tracklaying  has  been  finished,  and  the 
Chicago,  Burlington  &  Quincy  R.  R.  Com- 
pany's line  between  Nemo  and  Piedmont,  S. 
Dak.,  is  ready  for  operation.  The  new  track 
down  Stage  Barn  canyon  is  about  10  miles 
long  and  encounters  some  steep  grades. 

Tennessee. 

A  party  of  promoters  have  taken  a  trip  over 
the  proposed  right  of  way  of  the  Nashville  & 
Gallatin  Interurban  Ry.  and  stops  were  made 
at  all  important  villages  and  towns  to  discuss 
the  matter  and  plans  with  the  residents. 
Solicitors  have  now  begun  work  in  Sumner 
County,  Tenn.,  to  raise  the  stock  subscription 
of  $1011,000. 

In  regard  to  persistent  rumors  that  have 
been  circulating  in  the  vicinity  of  Nashville, 
Tenn.,  A.  B.  Newell,  President  of  the  Ten- 
nessee Central  R.  R.,  denies  that  there  is  any 
foundation  to  the  report  that  the  Illinois  Cen- 
tral R.  R.  is  planning  to  absorb  his  company. 

The  first  stockholders'  meeting  of  the  Bir- 
mingham &  Northwestern  R.  R.  was  held  re- 
centlv  and  board  of  directors  chosen,  who 
elected  the  following  officers :  R.  M.  Hall, 
president;  John  L.  Wisdoiu.  vice  president: 
M.  W.  Ewell,  secretary;  I.  B.  Tigrett,  treas- 
urer; John  L.  WilliaiTis,  chief  engineer.  The 
company  has  had  surveys  made  and  profiles 
made  of  the  proposed  route  from  Jackson  to 
Dyersburg.  Tenn.,  and  final  survey  will  be- 
gin at  once.  Dyersburg  and  Jackson  are  to 
be  asked  to  call  special  elections  to  allow  the 
citizens  to  vote  on  the  question  of  subscribing 
$.50,000   and  $75,000   of   stock,   respectively. 

Texas. 

Nothing  definite  has  been  decided  upon  as 
yet  by  the  Ordinance  Committee  of  the  Beau- 
mont, Tex.,  City  Council  concerning  the  pro- 
posed new  franchise  for  the  Beaumont  Trac- 
tion  Cornpany. 

.\dvices  from  Waco,  Texas,  state  that  ma- 
terial consisting  of  piling,  bridge  timbers,  etc., 
recently  passed  through  that  city  enroute  to 
Gatesville  to  be  used  on  the  Hamilton  exten- 
sion. A  construction  train  and  crew  have 
been  put  to  work  on  the  job  and  within  40 
days  it  is  expected  that  Waco  will  have  rail 
connection  with  Hamilton,  Stephenville  and 
with  a  road  under  construction  to  Comanche. 

A  force  of  100  men  has  been  put  to  work 
on  the  extension  of  the  South  Flores  St. 
trolley  line  in  San  Antonio,  Texas.  It  will 
be  pushed  until  the  road  is  ready  for  the 
operation  of  cars.  The  line  will  extend  from 
the  present  terminus  of  the  South  Flores  St. 
line,  Boehmer  St.,  one-half  a  mile  to  the  city 
limits,  thence  along  the  Corpus  Chrisli  Road 
for  a  distance  of  one  mile.  .'Vfter  leaving 
Boehmer  St.  the  line  will  be  built  across  Theo 
.•\ve.,  Dittmar  Ave.,  to  the  intersection  of  the 
Corpus  Christi  and  Pleasanton  Roads,  thence 
along  the  Corpus  Christi  Road.  This  line  will 
give  street  car  connection  to  the  addition  of 
Harlandale.  Preparations  are  being  made  to 
build  a  bridge  across  the  Rocky  Creek.  This 
structure  will  be  built  wide  enough  to  admit 
the  passage  of  vehicles  on  one  side  of_  the 
cartracks.  .According  to  announcements  of  the 
traction  company  officials,  cars  will  be  operat- 
ing over  the  new  extension  within  sixty  days' 
time. 

Construction  work  is  progressing  rapidly, 
according  to  advices  from  Houston,  Texa.s,  on 
the  extension   of  the  South  End  St.  car  line. 


The  right  of  way  has  been  cleared  of  timber 
and  grading  will  be  commenced  at  once.  The 
line  will,  it  is  hoped,  be  in  operation  by 
Nov.  30. 

Advices  from  the  Reclamation  Office  at 
El  Paso,  state  that  the  contractors  who  were 
allowed  40  davs  to  complete  7  miles  of  grad- 
ing on  the  Elephant,  Butte  &  El  Paso  R.  R., 
where  a  connection  will  be  inade  with  the 
Santa  Fe  main  line,  will  finish  the  work  in  H 
days  less  time.  Work  laying  steel  and  ties 
will  be  started  immediately. 

Preparations  are  being  made  'dv  the  con- 
struction crcw-s  of  Stone  &  Webster  Engineer- 
ing Corporation,  to  resume  track  laying  at 
once  on  the  Galveston-Houston  Interurban 
Ry.,  and  according  to  a  statement  said  to  have 
been  made  by  Mark  Lowd,  Galveston,  Tex., 
General  Manager  of  the  Corporation's  south- 
western division,  the  work  will  be  rushed 
through  to  completion. 

It  has  been  announced  in  Fort  Worth,  Tex., 
that  all  work  will  be  completed  on  the  St. 
Louis  &  San  Francisco  Ry.  (Frisco)  extension 
from  Brady  to  Menard  and  also  on  the 
.Atchison,  Topeka  &  Santa  Fe  Railway's  proj- 
ect from  Lometa  to  Eden,  Tex.,  in  time  to 
take  care  of  the  spring  shipments  froiri  Men- 
ard, McCulloch,  Sansaba  and  other  counties  in 
that  section. 

The  Te.xas  Railroad  Commission  has  issued 
an  order  authorizing  the  registration  by  the 
Beaumont.  Sour  Lake  &  Western  Ry.,  of'  four 
temporary  first  mortgage  bonds  aggregating 
$l,8.j.5,.528.  dated  May  1.  liUO.  and  maturing 
May  1,  lt)40,  and  bearing  (>%  interest.  Of 
these  bonds  which  are  issued  and  registered 
on  the  84.31  miles  of  railroad  from  Beaumont 
to  Houston,  Tex.,  three  are  for  $.500,000  each 
and  one  $3-55,.528.  They  are  authorized  on  the 
total  valuation  as  placed  bv  Engineer  Parker, 
which  is  $1,940,528. 

.According  to  a  statement  made  by  W. 
Doherty,  Traffic  Manager  of  the  St.  Louis, 
Brownsville  &  Mexico  R.  R..  in  Houston,  Tex., 
surveyors  already  have  work  under  way  run- 
ning lines  for  the  construction  of  a  line  be- 
tween Matamoras  and  Tampico.  The  comple- 
tion of  such  a  line  will  give  the  St.  Louis  & 
San  Francisco  (Frisco)  the  shortest  line  by 
300  miles  into  Mexico  and  would  be  essential 
in  placing  that  system  at  a  tremendous  ad- 
vantage in  competing  for  Mexican  business. 

Surveyors  who  sectionized  the  Two  Rivers 
Ranch  have,  according  to  advices  froniTilden. 
Tex.,  gone  to  Beeville,  Tex.,  and  will  start 
surveys  immediately  for  the  construction  of 
the  proposed  railroad  from  Beeville  to  Eagle 
Pass.  D.  B.  Scott,  San  .Antonio.  Tex.,  is 
Chief  Engineer  of  the  Beeville  &  Eagle  Pass 
Railroad; 

Efforts  are  being  made  by  promoters  of 
new  coal  mines  to  induce  the  Te.xas  &  Pacific 
Ry.  to  construct  a  spur  running  from  Gordon 
in  Palo  Pinto  County,  Tex.,  to  a  point  three 
miles  north  to  the  proposed  site  for  new- 
mines.  B.  S.  Wathen,  Dallas,  Tex.,  is  Chief 
Engineer. 

Surveys  have  been  completed  for  the  360- 
mile  line  of  the  Quanah,  .Acme  &  Pacific  Ry. 
Co.  from  Paducah  to  El  Paso,  Te.x.  No  defi- 
nite,time  has  been  set  for  the  letting  of  the 
contract.  C.  E.  Ensminger.  Quanah,  Tex.,  is 
chief  engineer.  S.  Lazarus,  St.  Louis,  Mo.,  is 
president  of  the  company. 

It  has  been  announced  in  Lubbock,  Tex.. 
that  work  has  been  resumed  on  the  .Altus, 
Lubbock  &  RoswcU  R.  R..  and  will  be  con- 
tinued until  the  completion.  Grading  and 
track  laying  on  the  Crosbyton-South  Plains 
line  is  being  rushed,  and  will  be  in  operation 
by  December  1. 

.Advices  from  Galveston,  Tex.,  state  that 
considerable  progress  has  been  made  toward 
lerfecting  the  organization  of  the  Galveston 
Terminal  Co.  .As  proposed,  it  will  mean  the 
largest  terminal  company  in  Texas  or  the 
southwest.  It  will  include  all  of  the  Galves- 
toa  milroads  and  the  Wharf  Company,  which 
will  participate  as  a  railroad,  the  Wharf  Com- 
pany owning  several  miles  of  railroad  tracks 
and  having  been  declared  a  cominon  carrier. 
It  will  mean  much  for  the  handling  of  freights 
at  Galveston,  and  it  will  unquestionably  mean 
the  expenditure  of  many  thousands  of  dollars 


in  improved  facilities  for  handling  freights 
through   that   port. 

Field  Engineer  of  the  Stamford  &  Eastern 
Ry.,  H.  L.  Erisman,  has  announced  that  the 
line  from  Stamford  to  Throckmorton  will  be 
definitely  located  in  a  short  time,  as  the  pre- 
liminary lines  have  already  been  completed. 
The  contract  for  construction  will  probably  be 
let  about  the  last  of  this  month. 

A  good  nortion  of  the  necessary  bonus  re- 
quired of  Lexington,  Tex.,  for  the  construction 
of  the  Taylor,  Somerville  &  Gulf  R.  R.  to 
build  throuph  that  place,  has  been  raised,  and 
promoters  of  the  line  believe  that  work  will 
be  started  soon  and  completed  to  the  Lexing- 
ton, where  a  connection  will  be  made,  giving 
the  line  a  short  haul  to  Houston.  Tex. 

Official  confirmations  have  been  received  at 
Canadian,  Te.x..  to  the  effect  that  the  Clinton. 
Oklahoma  &  Western  R.  R.,  which  has  20 
miles  of  line  already  constructed  from  Clinton, 
Okla.,  to  Butler,  has  completed  arrangements 
to  secure  $7.5O,O00  with  which  to  extend  its 
line  to  Canadian.  Te.x. 

The  entire  grade  on  the  .Abilene  and  South- 
ern R.  R.  extension  has  been  completed  into 
Hamlin.  Tex.,  and  the  tracklaying  crew  will 
be  at  that  place  within  a  short  time,  and 
roundhouse  and  freight  division  yards  located. 
It  is  also  reported  that  Morgan  Jones,  presi- 
dent of  tlie  company,  is  contemplating  building 
at  once  100  miles  northwest  from  Hamlin, 
cither  in  the  direction  of  Paducah.  the  termi- 
nus of  the  Frisco  in  Cottle  county,  or  to  Floy- 
dada,  the  present  terminus  of  the  Santa  Fe 
branch  from  Plainview.  .A  large  constructi"ii 
camo  is  now'  located  at  Hamlin,  presumably 
awaiting  the  starting  of  the  work  northwest. 

Construction  on  the  Brownsville  Belt  Road 
spur  of  the  St.  Louis.  Brownsville  &  Mexico 
from  the  main  line  to  the  sugar  cane  fields  be- 
low Brownsville.  Tex.,  is  held  up  on  account 
of  some  difficulty  in  securing  right  of  way. 
Officials  say  that  work  will  be  commenced 
soon. 

Engineers  of  the  Xueces  River  Valley  R.  R. 
have  started  the  permanent  survey  from  Bee- 
ville, Tex.  Two  lines  will  be  run,  one  on  a 
direct  line,  which  will  touch  Oakville,  and  the 
other  through  Clareville  to  the  soutli.  Bonuses 
have  been  oft'ered  by  the  towns  along  the  route 
of  each  and  when  the  surveys  of  each  have 
been  completed  the  most  practical  one  will  be 
selected.  From  the  Nueces  river  the  line  will 
be  direct.  .Actual  construction  will  be  com- 
menced within  si.xty  days. 

It  is  reported  that  surveys  have  been  made 
paralleling  the  line  of  the  Houston  &  Texas 
Central  for  the  construction  of  an  electric 
line  by  the  Stone  and  Webster  syndicate  be- 
tween Houston  and  Dallas.  Tex.,  connecting 
\vith  the  North  Texas  Traction  Company  from 
Dallas  to  Sherman  and  the  Galveston-Hnuston 
line  between  Houston  and  Galveston,  ultimate- 
ly forming  a  complete  electric  line  from  the 
northern  border   of  Texas  to  the  .gulf. 

Utah. 

The  Ogdtn  Rapid  Transit  Co.,  Ogden,  L'tah. 
is  rushing  work  with  all  possible  speed  on  the 
line  between  Ogden  and  Brigham  City  and 
has  given  the  public  positive  assurance  that 
the  road  will  be  in  operation  and  in  shape 
to  handle  the  traffic  from  the  North  to  the 
State   Fair.   Sept.   23-29. 

In  regard  to  railroad  construction  in  Utah, 
advices  from  Salt  Lake  City,  state  that  work 
on  the  Bingham  &  Garfield  railroad,  which 
was  begun  about  two  months  ago,  is  now 
progressing  satisfactorily.  .Already  approxi- 
mately 40  per  cent  of  the  gradin.g  has  been 
completed  and  work  is  now  going  on  at  tlie 
rate  of  1.5  per  cent  each  month.  It  will  be 
several  months  yet,  however,  before  any  rails 
will  be  laid.  The  building  of  the  road  will 
necessitate  the  borin?  of  three  tunnels  ■•( 
considerable  leiigth.  and  work  on  these  alrc.'.ciy 
has  been  begun.  While  the  Bingham  &  Gar- 
field railroad  will  be  only  a  trifle  over  seven- 
teen miles  long,  the  con.striiction  is  t'u- 
heaviest  attempted  in  Utah  since  the  build  ■  _ 
of  the  Tintic  line  of  the  Denver  &  Rio  Grani. 
more  than  ten  years  ago.  The  maximum  grade 
of  the  road  will  be  2%  per  cent,  and  the 
maximum  curvature,  6  degrees,  with  a  small 
number  of  curves.  Starting  at  a  point  in 
Carr's  Fork  and  running  along  the  north  side 
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of  the  canyon  above  the  present  line  of  the 
Denver  &  Rio  Grande,  the  road  will  afford  a 
most  magnificent  panorama  of  the  valley  and 
citv. 

City  Coimcil  of  Springville,  Utah,  has 
granted  to  A.  J.  Evans,  et  al,  a  franchise  to 
construct  their  interurban  line  through  the 
streets  of  that  place.  The  company  has  se- 
cured franchise  over  Utah  County  highways, 
also  through  all  the  cities  of  the  county  except 
Spanish  Fork  and  Provo  and  it  is  believed 
that  these  will  be  granted   when   applied   for. 

The  extension  of  the  Utah  Light  &  Railway 
Company's  line  from  Ninth  to  Tenth,  east  on 
Second  South  street.  Salt  Lake  City,  Utah, 
is  being  rushed  by  the  contractors  and  it 
will  be  completed,  it  is  said,  by  the  1st  of 
October. 

It  is  reported  in  Salt  Lake  City,  Utah,  that 
the  Oregon  Short  Line  is  having  surveys  made 
and  other  preliminary  matters  arranged  for 
the  construction  of  a  cut-off  from  some  point 
on  the  Ogden-Lucin  line  to  Rupert,  Idaho, 
thus  materially  shortening  the  distance  be- 
tween Portland  and  Salt  Lake  City. 
Washington. 

Twohy  Bros.,  Marble  Bank  Bldg.,  Spokane, 
Wash.,  will  soon  commence  the  construction 
of  the  Coyote  cutoff  of  the  Oregon  Railroad 
&  Navigation  Co.,  from  Coyote  to  Stanfield 
in  Umatilla  County,  Ore.,  the  contract  having 
been  awarded  them  for  about  $800,000.  The 
station  of  Coyote  is  about  25  miles  west  of 
Umatilla  and  Stanfield  is  about  15  miles  south- 
east of  Umatilla,  the  cutoff  will  shorten  this 
distance  about  10  miles  and  with  the  reduction 
of  grades  and  curvatures  will  cut  down  the 
running  time  between  the  two  points.  The 
old  track  will  not  be  abandoned,  but  will  be 
single  track  for  some  time. 

A  large  number  of  carpenters  and  laborers 
are  being  sent  from  Seattle,  Wash.,  up  to 
the  Copper  River  &  Northwestern,  in  Alaska, 
to  take  the  places  of  the  men  who  are  quit- 
ting and  coming  south  leaving  great  gaps  in 
the  forces  of  the  contractors  who  are  striving 
to  complete  the  road  by  the  end  of  this  month. 

Farmers  in  the  vicinity  of  Waterville,  Wash., 
have  organized  a  company  to  construct  a  7- 
mile  line  between  Douglas  and  Waterville,  and 
the  work  has  practically  been  completed  and 
will  be  in  service  this   fall. 

West  Virginia. 

The  Buckhannon.  Weston  &  Glenville  Elec- 
tric Railway  Co..  Buckhannon.  W.  Va.,  has 
been  chartered  to  construct  a  line  from  Sago 
in  Upshur  county,  W.  Va.,  to  Buckhannon. 
Weston  and  Glenville,  a  distance  of  about  50 
miles.  The  incorporators  are :  S.  C.  Rusmis- 
sell,  L.  H.  Morrison,  J.  G.  Hall,  L.  H.  Trep- 
peto,  W.  H.  Gaston,  G.  F.  Day,  C.  E.  White 
and  D.  O.  B.  Hall,  Buckhannon,  and  J.  A. 
Crislip.  Clarksburg,   W.  Va. 

It  is  reported  in  Kinkwood,  W.  Va.,  that 
the  Coal  &  Coke  Railway,  of  which  Henry  G. 
Davi<  is  president,  has  decided  to  build  a  con- 


nection with  the  Morgantown  &  Kingwood, 
and  thus  connect  with  the  Pittsburg  &  Lake 
Erie,  to  which  the  Western  Maryland  is  build- 
ing an  extension.  A.  A.  Chapman,  the  right 
of  way  man,  is  surveying  for  the  extension 
from  Bellington  to  Point  Marion,  along  the 
Cheat  river,  via  Morgantown  and  Kingwood 
Junction  and  Trowbridge. 

The  South  Morgantown  Traction  Co.,  Mor- 
gantown, W.  Va.,  rwhich  has  in  operation  2 
miles  of  line,  will,  according  to  an  announce- 
ment made  by  the  president,  seek  franchises 
in  Monongahela  and  Marion  counties  for  the 
construction  of  a  line  connecting  Morgantown 
and  Fairmont. 

Wisconsin. 

Representatives  of  the  Dan  Patch  Syndicate 
are  reported  to  be  negotiating  plans  in  Chip- 
pewa Falls  and  Eau  Claire,  Wis.,  to  finance 
an  electric  railway  line  to  connect  Eau  Claire 
and   St.  Paul  by  way  of  Menomonie. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
has  still  consideration  plan  to  improve  the 
cutoff  line  between  Hastings  and  Cologne, 
Wis.  Land  has  been  purchased  at  the  first 
city  for  the  construction  of  repair  shops, 
round  house  and  stockyards.  This  project  was 
for  sometime  abandoned  but  owing  to  the 
fact  that  through  stock  trains  from  the  west- 
ern divisions  to  Chicago  terminal  can  be 
rushed  through  by  this  route  in  less  time, 
the  matter  was  again  taken  up. 

A  plan  is  under  consideration  by  the  Mani- 
towoc &  Northern  Traction  Co.,  Manitowoc. 
Wis.,  to  extend  their  line  to  Mishicott,  and 
probably  north  to  Kewaunee  and  Algoma. 
Thomas  Higgins,  Manitowoc,  Wis.,  general 
manager  of  the  company,  has  already  been  over 
the  proposed  route,  and  expresses  his  belief 
that  work  will  be  taken  up  in  the  spring. 

It  has  been  announced  in  Bloorjiington, 
Wis.,  that  the  Grant  Railway  Co.,  has  been 
organized  to  construct  a  line  of  railroad  from 
Woodman,  Wis.,  through  Patch  Grove  and 
Mt.  Hope  to  Bloomington.  Towns  interested 
in  the  project  have  voted  $130,000  in  bonds  to 
finance  it,  and  Grant  county  capitalists  will 
also  take  a  large  amount  of  stock.  A  connec- 
tion will  be  made  by,  the  new  line  with  the 
Chicago,  Milwaukee  &  St.  Paul  Ry.,  at  Wood- 
man. A.  Little,  Grant,  Wis.,  is  president,  and 
W.  E.  Lewis,  Patch  Grove,  Wis.,  is  secretary 
and  treasurer. 

Canada. 

Penticton  electorate,  according  to  informa- 
tion received  from  Nelson,  B.  C,  has  granted 
the  Kettle  Valley  R,  R.  right  to  run  along 
Center  St.  to  the  water  front,  where  a  depot 
will  be  built  and  has  passed  a  bylaw  granting 
a  bond  of  $2.5,000  to  the  company.  The  meas- 
ure was  passed  on  an  understanding  with  the 
President  of  the  company  that  the  town  would 
be  a  divisional  point  and  e-xtension  yard  and 
car  shops  would  be  situated  there. 


In  Cobourg,  Ont.,  it  is  now  expected  that 
the  Canadian  Northern  Railway  will  rush  the 
completion  of  their  line  eastward  from  Tren- 
ton to  Deseronto.  It  is  stated  that  contracts 
for  thirty  miles  of  construction  have  been 
let,  and  work  will  begin  at  once.  This  section 
is  comparatively  level,  and  construction  work 
no  doubt  will  progress  speedily.  Mr.  Duff, 
who  has  been  on  Mr.  Geo.  .Armour's  engineer- 
ing staff  at  Colborne,  will  be,  it  is  stated, 
resident  engineer  on  the  new  C.  N.  R.  con- 
struction east  of  the  Trent  River.  Messrs. 
Dilona  and  Orlando  Bros,  are  finishing  up 
their  work  on  the  section  between  here  and 
Brighton,  and  may  go  shortly  to  Montreal  to 
begin  work  on  the  Ottawa-Montreal  section  of 
the  C.  N.  R. 

Instead  of  the  double  tracking  of  the  Cana- 
dian Pacific  Ry.  line  from  Smith  Falls,  Can., 
to  Peterborough,  as  recently  rumored,  it  is  re- 
ported that  engineers  have  been  placed  in  the 
field  to  make  surveys  for  an  entirely  new  road 
west  from  Smith  Falls  to  Toronto,  traversing 
a  country  heretofore  not  served  by  any  line. 
The  present  line  west  of  Belleville  is  very 
hard  to  operate  on  account  of  the  grades,  and 
survey  has  already  been  run  for  the  new  im- 
provement between  those  two  places,  passing 
north  of  the  Rideau  lakes. 

Advices  from  Pas  Mission,  Keewatin,  dated 
Sept.  7,  state  that  construction  of  the  Hudson 
Bay  R.  R.  which  will  open  up  a  new  and  im- 
mense section  of  coimtry  and  provide  a  new 
water  route  to  Liverpool,  was  begun  near  that 
place  when  the  federal  minister  of  railroads 
and  canals  turned  the  first  sod.  Fort  Nelson 
will  probably  be  the  terminal  of  the  road. 

Representing  the  constituency  of  Milestone, 
A.  E.  Whitmore,  M.  P.,  of  Regina,  Sask.,  is 
now  in  Winnipeg  for  the  purpose  of  urging 
the  Canadian  Pacific  to  complete  the  25  miles 
of  new  line  from  Weyburn  to  Forward,  Sask. 

It  is  said  that  the  Canadian  Pacific  is  plan- 
ning to  shorten  the  running  time  from  Halifax 
to  Montreal  several  hours  by  constructing  a 
cut-off  from  McAdam  or  Fredericton  Junction 
in  a  straight  line  across  the  country  to  New 
Brunswick  and  Nova  Scotia  to  the  proposed 
winter  port  at  Halifax. 

The  railway  commission  recently  held  a 
meeting  in  Ottawa,  Can.,  for  the  purpose  of 
dealing  with  the  application  of  the  Transconti- 
nental Ry.  for  running  rights  over  the  Cana- 
dian Northern  in  Winnipeg,  Man.,  so  as  to 
establish  a  through  line  from  Edmonton,  Alta., 
to  Fort  William. 

Cuba. 

President  Gomez  of  Cuba  has  approved  an 
act  of  the  Cuban  congress  authorizing  the 
executive  to  contract  in  the  form  prescribed 
by  the  law  of  July  5,  1906.  for  the  construc- 
tion of  a  railroad  from  Cifuentes  via  San 
Diego  del  Valle,  to  join  the  lines  of  the 
United  or  the  Central  Company,  at  La  E_s- 
peranza.  A  subvention  is  to  be  granted  in 
accordance  with  the  terms  of  the  law  men- 
tioned above. 


DRAINAGE,  IRRIGATION,  LEVEES  AND  CANALS 


Arkansas. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 
14,  by  County  Judge  L.  C.  Smith,  Dewitt, 
Ark.,  for  the  construction  of  8  levees,  some 
of  them  to  be  built  across  small  bayous  and 
low  places,  while  there  are  some  that  will  be 
seyeral  rods  lon.g,  one  being  200  ft. 

California. 

•I»Bid?  will  be  received  until  4  p.  m.,  Sept. 
24.  by  W.  W.  Schleicht,  project  engineer, 
office  U.  S.  Reclamation  Service,  Orland,  Cal., 
for  the  construction  of  the  earth  work  of  the 
distribution  system  for  the  Orland  project, 
California,  involving  approximately  58,000  cu. 
yds.  of  excavation.  The  work  is  divided  into 
sections  from  8,020  to  20,000  cu.  yds. 

Bids  will  be  received  by  the  Board  of  Di- 
rectors of  Levee  District  No.  2,  Sutter  Coun- 


ty, at  the  office  of  A.  H.  Hewitt,  attorney  of 
the  Board,  Yuba  City,  Cal.,  until  11  ;30  a.  m., 
Sept.  15,  for  improving,  raisiHg,  enlarging  and 
strengthening,  of  the  levee  of  said  levee  dis- 
trict according  to  the  plans,  profiles,  cross-sec- 
tions and  specifications  for  such  work  in  the 
possession  of  A.  H.  Hewitt,  attorney. for  said 
board,  at  his  office  aforesaid.  Said  work 
is  divided  into  two  sections.  Approxi- 
mately the  amount  of  material  required 
for  section  one  is  16,300  yds.,  and  for  section 
two  is  750,000  yds.  The  work  in  section  one 
will  be  team  work  and  in  section  two  will  be 
dredge  work.  Edward  Von  Geldern,  Yuba 
City,  Cal.,  is  engineer  of  the  district.  H.  L. 
Hansen  is  chairman  of  the  Board  of  Directors 
and  Henry  Minden  is  clerk. 

Advices  from  Sacramento,  Cal.,  state  that 
the  Yolo  Consolidated  Water  Company  has 
acquired   lands   and   .systems   of   every   irriga- 


tion company  in  Yolo  County  and  has  sold 
to  syndicate  headed  by  Lieutenant  Governor 
Porter,  which  will  perfect  great  irrigation 
system  for  Yolo,  Solano  and  Lake  counties. 

S.  A.  Martindale,  87  Schley  Ave.,  Sacra- 
mento, Cal.,  who  has  the  contract  for  the  con- 
struction of  the  13  miles  of  main  ditch  and 
laterals  of  the  Hallwood  Irrigation  District, 
has  work  well  under  way.  A  clamshell  dredge 
is  used  for  doing  the  deeper  excavating, 
which  is  from  4  to  10  ft.  and  the  laterals  are 
being  constructed  by  team  and  scraper.  The 
job  includes  about  88,000  cu.  yds.  of  earth  ex- 
cavation and  205  cu.  yds.  of  concrete  masonry, 
and  must  be  completed  by  Dec.  1.  E.  E. 
Long,  Maryville,  Cal.,  is  secretary  of  the  dis- 
trict. 

Colorado. 


Owing   to    the   depressed   condition   of   the 
Items  marked  thus  •!•  indicate  work  now  open  for  bids. 


i,, 
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bond  market,  the  North  Fort  Morgan  Reser- 
voir Co.,  725-726  Symcs  BIdg.,  Denver,  Colo., 
which  is  composed  of  Denver  capitalists,  has 
decided  to  finance  the  irrigation  district  to 
the  extent  of  irrigating  5,000  acres  of  land 
contiguous  to  Fort  Morgan,  Colo.,  which  is 
owned  by  members  of  the  company.  Contract 
for  the  same  will  be  let  in  the  near  future. 
However,  as  soon  as  the  bond  market  revives 
the  entire  amount,  $446,000,  of  district's  bonds, 
which  were  recently  voted,  will  be  sold  and 
additional  work  will  be  done,  involving  the 
construction  of  dams  and  ditches  to  the  end 
of  irrigating  16,000  acres  in  the  district,  will 
be  pushed  through. 

A  campaign  has  been  started  by  P.  M. 
North,  an  attorney  of  Rocky  Ford,  Colo.,  hav- 
ing for  its  object  the  dredring  of  the  Arkan- 
sas Riyer  to  transform  it  from  its  present 
state  into  a  large  navigable  canal.  He  has 
in  view  the  dredging  of  the  Arkansas  to  a 
point  within  the  borders  of  Kansas  from 
which  a  connection  with  the  Kansas  or  Kaw 
rivers  will  give  a  straight  water  route  into 
Kansas  City.  It  is  understood  that  the  next 
Congress  will  be  asked  to  appropriate  $-3,000,- 
000,  which  will  be  sufficient  to  deepen  the 
river  from  Pueblo  to  the  State  line.  After 
that,  Kansas  will  take  up  the  work. 

The  North  Fort  Morgan  Reservoir  Co., 
725-726  Symes  Bldg.,  Denver,  Colo.,  will  let 
the  contract  for  the  moving  of  50,000  cu.  yds. 
of  earth  in  connection  with  the  construction 
of  the  proposed  reservoir.  Work  involving 
230,000  cu.  yds.  of  earth  removal  will  be  taken 
up  in  the  spring.  W.  Rolla  Wilson  is  secre- 
tary of  the  company. 

Illinois. 

4»Bids  will  be  received  until  8  p.  m.,  Sept. 
30,  at  the  office  of  Dan  Bower,  County  Clerk, 
Murphysboro,  111.,  by  Commissioners  of  the 
Big  Lake  Special  Drainage  District,  for  ex- 
cavating 563,000  cu.  yds.  of  earth  required  in 
enlarging  old  and  cutting  new  ditches.  In- 
formation and  particulars  can  be  obtained  from 
Joel  Dunn,  Fordyce,  111.,  Engineer  of  the 
project. 


(A~)  (B)  (C) 

$1.25  $1.26  $3.00 

(1)    $59,625  $346,500  $45,000 

$3.25  $1.27%  $3.00 

(2)    $155,025  $350,625  $45,000 

$2.55  $1.14  $0.80 

(3)  $121,635  $313,500  $12,000 

$2.60  $1.75  $4.00 

(4)  $124,020  $481,250  $60,000 


Iowa. 

4«Bids  will  be  received  until  3  p.  m.,  Oct. 
6,  by  J,  L.  Hanrahan,  County  Auditor,  Fort 
Dodge,  la.,  for  the  construction  of  joint  drain 
No. '95  in  Webster  County  and  No.  87  in  Ham- 
ilton County,  approximating  18,565  ft.  of  12  to 
26-in.  tile.  C.  H.  Reynolds,  Fort  Dodge,  la., 
is  Engineer. 

Surveys  under  way  by  the  Iowa  Drainage, 
Waterway  and  Conservation  Commission  to 
determine  the  water  power  possibilities  of  the 
Boone  River  are  well  under  way  and  will  be 
rushed  to  completion.  In  preliminary  work 
the  power  possibilities  of  the  Boone  in  the 
vicinity  of  Webster  City,  la.,  were  found  to 
be  of  considerable  consequence.  L.  V.  Hites 
is   secretary  of  the   commission. 

Louisiana, 

The  contract  for  the  construction  of  201,- 
000  cu.  yds.  of  earth  work  in  the  Pontchar- 
train  levee  district  was  awarded  by  Capt. 
Robert  R.  Ralston,  U.  S.  Engineer,  338  St. 
Charles  Ave.,  New  Orleans,  La.,  to  R.  G. 
Clark.  Natchez,  Miss.  Bids  for  the  work, 
which  were  opened  Sept.  1  at  11  a.  m.,  are 
as  follows :  Bonnette  Carre  Levee,  including 
94,000  cu.  yds.,  at  17.9  cents;  Fairview  Levee, 
including  107,000  cu.   yds.,   at   13.7  cents. 

Michigan. 

Bids  were  received  as  follows,  3  p.  m.,  Aug. 
30,  by  Col.  C.  McD.  Townsend,  U.  S.  Engi- 
neer, Jones  BIdg.,  Detroit,  Mich.,  for  canal 
construction,  etc.,  at  Sault  Ste.  Marie,  Mich  : 
d)  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111.;  (2)  W.  J.  Newman  Co.,  Chicago, 
111.;  (3)  MacArthur  Bros.  Co.,  Chicago,  111.; 
(4)  John  Marsch,  Chicago,  111.;  (A)  excava- 
tion of  Qass  "A"  material,  47,700  cu.  yds. ; 
B  excavation  of  Class  "B"  material,  275,000 
cu.  yds;  (C)  excavation  of  class  "C"  mate- 
rial, 15,000  cu.  yds;  (D)  excavation  of  class 
"D"  material,  15,000  cu.  yds.:  (R)  channel- 
ing rock,  36,000  sq.  ft.;  (S)  framing  timber 
cribs.  1-54,000  cu.  ft.;  (T)  filling  timber  cribs, 
13,000  cu.  ft.;  (U)  construction  and  removal 
of  west  coffer  dam,  etc. ;  (V)  construction  of 
new  North  dike.  1,900  ft.;  (W)  concrete  22,- 
000  cu.  yds.;  (X)  cement,  27,500  bbls.;  (Y), 
brick,    15,000;    (Z)    total: 


(D) 

(R) 

(S) 

(T) 

(U) 

$0.60 

$0.40 

$0.12% 

$0.50 

$10,000 

$9,000 

$14,640 

$19,250 

$6,500 

$10,000 

$3.00 

$0.50 

$0.10 

$0.50 

$59,000 

$45,000 

$18,300 

$15,400 

$6,500 

$59,000 

$1.50 

$0.33 

$0.13 

$0.36 

$15,000 

$22,500 

$12,078 

$20,020 

$4,680 

$15,000 

$1.45 

$0.45 

$0.20 

50.65 

$14,500 

$21,750 

$16,470 

$30,800 

$8,450 

$14,500 

Nebraska. 

Craven,  North  Carolina,  have  succeeded  in 
gaining  permission  to  improve  the  channel 
from  Cove  Sound  to  Beaufort  Harbor  by  way 
of  Garrett  Island  and  Taylor's  Creek.  The 
new  chancl  will  open  up  thousands  of  acres 
of  rich  swamp  land  in  Lenoir  and  Craven 
counties  for  cultivation.  It  will  give  employ- 
ment to  hundreds  of  laborers  and  will  en- 
able the  farmers  to  clear  their  bottom  lands 
and  begin  cultivating  them. 

Texas. 

The  report  of  Surveyor  A.  W.  Amthor, 
who  is  in  charge  of  the  Engineering  Depart- 
ment of  Drainage  District  No.  1,  has  been 
accepted  by  fhe  Commissioners  of  Cameron 
County,  Brownsville,  Tex.  The  project  as 
mentioned  in  our  Aug.  31  issue  will  irrigate 
81,136  acres.  The  principal  specifications  as 
presented  in  report  are :  Total  length  of  ditch 
No.  1  65,000  ft.,  3  to  20  ft.  wide  at  bottom, 
370,000  cu.  yds.  excavation,  estimated  cost 
$55,545;  ditch  No.  2,  total  length  80,000  ft., 
3  to  30  ft.  wide  at  bottom,  excavation  362,470 
cu.  vds.,  cost  $54,370.50:  ditch  No.  3,  length 
34,600  ft.,  3  to  8  ft.  wide  at  bottom,  excava- 
tion, 64,124  cu.  yds.,  cost  $9,618.60;  outlet 
ditch,  length  45,000  ft.,  width  -50  ft.,  excava- 
-tion  265,050  cu.  yds.,  cost  $47,709;  outlet 
ditch  will  extend  midway  between  two  lev- 
ees. 150  ft.  apart;  total  yardage  to  be  moved, 
1,061,944  cu.  yds. ;  total  length  of  ditches,  42% 
miles;  average  depth  7  ft.  and  maximum  cut 
18  ft. ;  work  will  also  include  construction  of 
49  wagon  bridges  and  4  railroad  bridges,  esti- 
mated to  cost  $15,930;  total  coSt  estimated  at 
$204,600. 

Reeder  &  Co.,  San  Antonio,  Tex.,  has  been 
awarded  the  contract  at  $17,9-50,  by  the  Hol- 
land-Texas Dam  &  Irrigation  Co.,  for  the 
construction  of  a  concrete  dam  21  ft.  high 
and  347  ft.  long  across  Nueces  River.  T.  N. 
Picnot  is  president  of  the  irrigation  company, 
which  has  also  contracted  for  a  175  h.  p. 
steam  engine  and  boiler  and  pump  in  connec- 
tion with  the  project  for  irrigating  the  7,000 
acres  on  both  sides  of  the  river. 
Canada. 

4*Bids  will  be  received  by    A.    MacEwen, 


(V)  (W) 

$10.00  $5.25 

$19,000  $115,500 

$30.00  $5.00 

$57,000  $110,000 

$8.50  $4.50 

$16,150  $99,000 

$10.50  $6.75 

$19,950  $148,500 


(X) 

$1.55 
$42,625 

$1.55 
$42,625 

$1.40 
$38,500 

$1.90 
$52,250 


(Y)  (Z) 

$31.00 
$465.00       $688,105 

$25.00 
$375.00        $904,850 

$15.00 
$225.00        $675,288 

$28.50 
$427.00        $978,367 


The  following  bids  were  received  for  the 
northwest  drain,  Wheaton,  111. :  Stevens  Con- 
struction Co.,  602  Atwood  Bldg.,  Chicago,  111., 
$14,814.85;  William  Davidson,  260  Wood  Ct., 
Wilmette,  111.,  $14,-337.91 ;  John  M.  Healv  Co., 
911,  112  Clark  St.,  Chicago,  111.,  $14,291.58; 
T.  H.  Iglehart,  588  Rookery  Bldg.,  Chicago, 
111.,  $13,430.42;  G.  M.  Maffioli,  Rockford,  111.; 
$12,584.94;  Lanyon  &  Clifford,  Waukegan,  111., 
$12,009.94;  C.  R.  Nichols,  Caney,  Kan.,  $11,- 
626.93.  The  work  included  furnishing  ma- 
terials and  digging  trench,  laying  pipe  and 
backfilling. 


4»Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  H.  W.  Whitaker,  County  Qerk,  Teka- 
mah,  Neb.,  for  the  improvement  of  Cram 
Ditch.  The  work  includes  about  10,078  cu. 
yds.  of  excavation. 

Robert  Ulalover,  Lincoln,  Neb.,  has  been 
awarded  the  contract  by  the  Sanitary  District 
No.  1  for  excavating  3,400  cu.  yds.  of  dirt  at 
$34.  Kent  D.  Cunningham  is  Sec'y  of  the 
District. 

North  Carolina. 

Farmers    in     the    counties    of     Lenoir    and 


Clerk  of  the  Township  of  Morris,  Huron 
County,  Can.  at  Bluevale,  for  the  construc- 
tion of  four  large  municipal  drains.  Tenders 
will  be  opened  2  p.  m.,  Sept.  19. 

Mexico. 

A  concession  has  been  asked  the  State  gov- 
ernment of  Chihuahua,  Mexico,  by  M.  C.  Li- 
quornik  for  the  water  of  the  Arroyo  Seco, 
20  miles  northeast  of  Nuevas  Casas  Grandes. 
He  has  investigated  the  irrigation  possibili- 
ties in  the  western  part  of  the  State  and  an- 
nounces that  a  dam  can  be  built  on  this  ar- 
royo  capable  of  holding  enough  water  to  irri- 
gate 10,000  acres. 


M  I  S  C  E  L  L  A  N  E  OUS       CONSTRUCTIONS 


Alabama. 

4'Bids  will  be  received  by  Capt.  H.  B. 
Ferguson,  U.  S.  Engineer,  Montgomery,  Ala., 
until  1  p.  m.  Sept.  30,  for  cutter  machinery 
and  other  accessories  for  a  15-in.  pump 
dredge. 

4>B.  H.  Hardawav,  Columbus,  Ga.,  whose 
bid  was  $490,000,  will  probably  be  awarded  the 
contract  by  U.  S.  Engineer,  Mobile,  Ala.,  for 
the  construction  pi  Lock  and  Dam  No.  17, 
Black  Warrior  River,  Ala.  The  work  includes 
the  construction  of  a  lock  tender's  house. 


Colorado. 

Two  companies  are  holding  their  bids  for 
the  construction  of  the  proposed  tramway  of 
the  Golden  Cycle  Mining  Co.,  pendin.!;  the  ar- 
rangements with  several  mine  owners  in  the 
Cripple  Creek  District.  Advices  from  Colo- 
rado Springs,  Colo.,  state  that  the  option  on 
the  property  of  the  Golden  Cycle  company, 
held  by  an  English  syndicate,  and  which  ex- 
pires September  1,  will  probably  not  be  ex- 
tended, according  to  officials  of  the  company. 


It  is  not  known  whether  tlie  ■•ption  will  be 
taken   up  by  the  prospective  purchasers. 

Illinois. 

4*Bids  will  be  received  u..i..   ^v  ...   Oct. 

12,  by  Maj.  C.  S.  Bromwell,  U.  S.  Engineer, 
Chicago,  111.,  for  dredging  and  roCk  excavation 
in  the  Chicago  River. 

Indiana. 

•J-Bids  will  be  received  by  the  Depot  Quar- 
termaster, Jeffersonville,  Ind.,  until  10  a.  m.. 


Items  marked  thus  +  indicate  work  now  open  for  bids. 
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Sept.  14.  for  fiirnishiiig  iiiiscellaneous  sup- 
plies. 

•J«Bids  will  be  received  until  Itl  a.  m.^  Octo- 
ber -3,  b}'  the  County  Commissioners  at  Shelby- 
ville,  Ind.,  for  the  construction  of  a  concrete 
breakwater  and  concrete  steel  culvert.  G.  B. 
Huntington  is  Auditor  of  Shelby  County. 

N.  S.  Myers  of  Jeffersonville,  Ind.,  is  the 
probable  contractor  for  furnishing  and  de- 
livering at  Gray's  Ferry,  Philadelphia,  Pa., 
•50,000  shelter  tent  poles  to  conform  with  the 
requirements  of  the  specifications  for  $0.13 
each.     Bids  were  opened  .\ugust  l'-'i, 

Maryland. 

•i»Bids  will  be  received  until  10:30  a.  m., 
.Neptember  26,  by  the  Constructing  Quarter- 
master, Fort  Howard.  Md.,  for  the  construc- 
tion of  three  reinforced  concrete  cisterns  and 
piping  thereto,  also  painting  steel  water  tanks 
and  towers. 

Massachusetts. 

4«Bids  will  be  received  until  2  p.  m,.  Sept. 
'23.  by  Board  of  Harbor  &  Land  Commission, 
Boston,  Mass.,  State  House,  Boston,  Mass., 
for  dredging  a  channel  and  anchorage  basin 
in  Hingham  Harbor.  The  work  to  be  done 
is  the  dredging  of  about  60,000  cu.  yds.,  scow 
measurement,  of  material  to  form  an  anchor- 
age basin  about  700  ft.  long  and  300  ft.  wide 
and  a  channel  75  ft.  wide  to  connect  the  basin 
with  the  channel  to  be  dredged  by  the  United 
States.  All  dredging  to  be,  to  the  depth  of 
II  feet  at  mean  low  water.  Frank  W.  Hodg- 
don  is  Chief  E.ngincer. 

Michigan. 

•{•Bids  will  be  received  by  Lieut.  Col.  G.  D. 
Fitch,  U.  S.  Engineer.  Duluth,  Minn.,  until 
noon,  September  20,  for  dredging  in  Mar- 
quette Harbor,  Mich. 

Launch  owners  of  Lake  Kegonsa  and 
Stoughton,  Mich.,  have  formed  a  club  for 
the  purpose  of  constructing  a  pier  about  oO'i 
ft.  long  into  Lake  Kegonsa  to  prevent  sand 
from  drifting  into  the  Yahara  River  and 
making  the  river  so  shallow  as  to  prevent  the 
passage  of  launches  between  Lake  Kegonsa 
and  Stoughton. 

Minnesota. 

^•Bids  will  be  received  until  noon  Sept.  23, 
by  Lieut.  Col.  Grahain  D.  Fitch,  L'.  S.  Engi- 
neer, Duluth,  Minn.,  for  furnishing  and  plac- 
ing granite  riprap  at  upper  entrance  to  Port- 
age Lake,  Canals,  Keweenaw  Waterwav, 
Mich. 

•{•Bids  will  be  received  until  noon,  Sept.  30, 
by  Lieut.  Col.  Graham  D.  Fitch.  U.  S.  En- 
gineer, Duluth,  Minn.,  for  dredging  in  Duluth- 
Superior   Harbor. 

Information  received  from  Shakopee,  Minn., 
states  that  John  H.  Diers,  Blakeley.  Minn., 
fSecretary  of  the  Minnesota  River  Improve- 
ment &  Power  Co.,  has  left  for  Chica.go,  111., 
to  negotiate  for  the  sale  of  the  first  $500,000 
of  a  million  dollar  bond  issue  for  the  con- 
struction of  three  reservoirs  on  the  upper 
Minnesota  river.  The  first  of  these  is  to  be 
at  Big  Stone  Lake,  which  will  be  dammed  and 
the  water  rai.'cd  eight  feet,  and  will  .gener- 
ate 600-  h.p.  Near  Ortonville  the  second  dam 
will  be  at  the  lakes  of  Lac  qui  Parle  and 
marsh,  making  one  large  lake  26  miles  long 
and  oiic  mile  wide,  with  capacity  of  thirty- 
four  billion  feet  of  water.  It  will  submerge 
S,OilO  acres  of  swamp  and  farm  lands  in  ad- 
dition to  the  area  of  the  two  lakes  mentioned 
and  will  generate  8.uihi  h.p.  The  third  dam 
will  be  constructed  at  Redwood  Falls  and  will 
create  a  lake  14  miles  long  and  generate 
11,000  h.p.  In  flood  times  it  will  take  three 
days  to  fill  the  three  reservoirs.  The  total 
cost  of  construction  will  be  close  to  one  mil- 
lion dollars  and  the  electrical  apparatus  wires 
and  installation  of  generators  will  cost  an- 
other million. 

Missouri. 

•{•Bids  will  be  received  by  Maj.  C.  L.  Pot- 
ter, U.  S.  Engineer,  Custom  Llouse,  St.  Louis, 
^lo.,  until  11  ;i.  m.  October  7,  for  building, 
leasing  or  selling  one  to  twenty  barges  and 
for  building  live  to  fifty  flat  boats  of  wo.mI  ,m- 
f    steel. 


New  York. 

•{•Bids  will  be  received  until  2  p.  m.  Sept. 
15,  by  Capt.  M.  G.  Spinks,  Constructing 
Quarterriiaster.  Fort  Totten,  N.  Y.,  for  fur- 
nishing and  installing  21  storm  sash  antl  1 
storm  vestibule  on  north  side  and  west  end 
of  band  barrack  No.  173,  and  29  storm  sash 
and  2  storm  vestibules  on  north  side  and 
west  end  of  company  barrack  No.  172,  at 
Fort  Totten,   N.  Y. 

•{•Bids  will  be  received  by  Thomas  J.  Hig- 
gins.  Commissioner  of  Parks,  Arsenal  Bldg., 
Borough  of  Manhattan,  New  York  city,  until 
3  p.  m.,  Sept.  15,  for  furnishing  and  deliver- 
ing 100  barrels  portland  cement  (No.  2,  1910) 
for  parks  in  the  Borough  of  Bronx. 

i^Bids  will  be  received  until  3  p.  ra.,  Sept. 
15,  by  Commissioners  of  Parks,  Arsenal 
Bldg.,  Borough  of  Manhattan,  New  York 
city,  for  furnishing  and  delivering  6,000  lin. 
ft.'2-pipe  iron  railroad  (No  1,  1910).  Botani- 
cal garden   for  Parks,  Borough  of  Bronx. 

^Bids  will  be  received  until  10:30  a.  m., 
Sept.  15,  bv  the  Fire  Commissioner,  157  East 
67th  St.,  Borough  of  Manhattan,  New  York 
city,  for  furnishing  .30,000  ft.  of  2y2-in.  fire 
hose  for  boroughs  of  Brooklvn  and  Queens ; 
20,000  ft.  2y2-in.  rubber  fire  hose,  10,000  ft. 
3-in.  rubber  fire  hose  for  the  Boroughs  of 
Manhattan,   Bronx  and  Richmond. 

•{■Bids  will  be  received  by  B.  F.  Cressa,  Jr., 
Commissioner  of  Docks,  Department  of 
Docks  &  Ferries,  Pier  "A"  foot  of  Battery 
Place.  North  River,  Borough  of  Manhattan, 
New  York  citv.  until  noon,  Sept.  20,  for  Con- 
tract No.  1,223,  for  furnishing  the  necessary 
labor  and  material  required  for  the  preparing 
for  widening  and  extending  the  present  pier 
at  the  foot  of  Gold  St.,  Borough  of  Brooklyn, 
and  for  furnishing  and  depositing  riprap 
thereat. 

Biiffalo  Dredging  Co.,  1104  D.  S.  Morgan 
Bldg.,  Bufl^alo,  N.  Y.,  has  been  awarded  the 
contract  for  Barge  Canal  Contract  No.  5il. 
The  work  includes  the  construction  of  reser- 
voir and  dam  on  West  Canada  Creek,  at 
Hinckley.  The  area  of  the  proposed  reservoir 
is  about  6  sq.  miles.  Bids  were  opened  by  F. 
C.  Stevens,  Supt.  of  Public  Works,  Sept.  7. 
Contract  price  was  $963,415. 

North  Carolina. 

•{•Bids  will  be  received  until  noon  October 
10,  by  Capt.  E.  I.  Brown,  U.  S.  Engineer, 
Wilmington,  N.  C,  for  dredging  in  Shallow- 
liag  Bay,  South  River,  Bay  River  and  water- 
way connecting  Swan  Quarter  Bay  with  Deep 
Bay,  N.   C. 

Ohio. 

The  contract  for  the  construction  of  the 
Iireakwater  at  the  Elyria  Water  Works  pump- 
ing station  west  of  Lorain,  bids  for  which 
were  opened  Sept.  2,  has  been  awarded  by 
the  Director  of  Public  Service,  Elyria,  O.,  to 
the  American  Construction  Co.,  Rockfeller 
Bldg.,   Cleveland,   O. 

Oregon. 

Dipper  dredge  No.  1,  which  has'  been  at 
the  Government  moorings,  Portland,  Oregon,  ■ 
for  several  weeks  undergoing  repairs,  has 
been  put  in  good  shape  and  U.  S.  Engineers 
expect  to  place  her  in  service  either  on  the 
Clatskanie  River  or  Lewis  River. 

United  States  Engineers  have  started  work 
of  dredging  out  the  upper  entrance  to  the 
Cascade  Locks,  accordin.g  to  advices  from 
Portland,  Ore.  .A  small  Orange  peel  dredge 
being  used  for  the  purpose.  High  water  dur- 
mg  the  winter  and  spring  freshets  deposit 
a  large  amount  of  silt  in  the  entrance  to  the 
locks  and  it  is  necessary  for  the  engineers  to 
put  a  dredge  in  there  every  summer  in  order 
to  clean  it  out.  Last  year  over  30,000  cubic 
yards  of  silt  were  dredged  out,  but  that 
amount  was  larger  than  usual,  as  operations 
were  extended  farther  than  usual  and  ac- 
cumulations were  taken  out  that  had  been 
gathering  for  several  years.  It  is  thought 
that  about  15,000  cubic  yards  will  be  the  ex- 
tent of  the  dredging  this  year. 

Pennsylvania. 

Commissioners    of    .Allegheny    County,     ac- 
'iding    to    advices    from    McKeesport,    Pa., 


liave  ba  1  a  force  of  tnoineers  gathering  data 
regarding  the  construction  of  a  tuimel  under 
Mt.  Washington,  Pittsburg.  The  idea  in 
gathering  the  information  is  to  enable  the 
commissioners  to  select  a  location  for  the 
proposed  tunnel.  Several  routes  have  been 
suggested  and  different  interests  are  working 
to  have  their  locality  favored.  The  work  is 
being  done  quietly.  A  route  under  Mt. 
Washington  and  a  bridge  over  the  Mononga- 
hela  River  to  land  at  Forbes  St.,  is  the  one 
most  talked  of.  It  is  the  intention  to  spend 
an  immense  sum  of  money  for  the  tunnel. 
The  least  sum  so  far  mentioned  is  $1,000,000. 

South  Dakota. 

Land  has  been  donated  to  the  city  of  Aber- 
deen, S.  Dak.,  by  Fred  Lincoln  and  the  Street 
Railway  Co.,  for  the  construction  of  a  large 
lake  in  the  new  city  park.  The  soil  in  that 
vjcinity  is  quite  sandy  and  there  will,  no 
doubt,  be  an  excellent  beach.  .A  boulevard 
will  also  be  built  to  skirt  the  lake  and  it  is 
probable  that  the  old  Soo  Railroad  grade  will 
be  utilized  for  that  purpose. 

Tennessee. 

^Bids  will  be  received  by  Maj.  C.  A.  F. 
Flagler,  U.  S.  Engineer,  Nashville,  Tenn., 
until  11  a.  m.,  Sept.  27,  for  furnishing  ma- 
chinery fittings,  etc.,  for  two  dipped  dredges. 

Texas. 

^•Bids  will  be  received  by  Maj.  G.  P.  How;- 
ell.  L'.  S.  Engineer,  Galveston,  Texas,  until 
noon  October  8,  for  jetty  work  at  .Aransas 
Pass,   Texas. 

Virginia. 

•{•Bids  will  be  received  until  noon,  Sept. 
29,  by  Lieut.  Col.  Mason  M.  Patrick,  U.  S. 
Engineer,  Room  2  Custom  House,  Norfolk, 
Va.,  for  dredging  Onancock  River  and  Bar, 
Va. 

Washington. 

In  regard  to  the  improvement  of  the  Stuck 
River  in  Washington,  the  following  informa- 
tion has  been  received  from  Tacoma :  About 
1,200  sacks  of  cement  will  be  used  in  construct- 
ing the  liig  wing  dam  on  the  Puyallup  river 
near  here,  which  is  to  protect  property  about 
Mattisch  Point.  The  cement  will  be  mixed 
with  gravel,  dumped  into  sacks  and  dropped 
into  the  form,  where  the  sacks  weld  them- 
selves together  and  form  an  almost  inde- 
structible wall.  The  improvement  is  steadily 
advancing,  but  S.  H.  Williams,  the  contractor, 
reports  that  the  river  bed  into  which  he  is 
driving  the  piles  for  jetties  is  about  the  hard- 
est thing  he  has  struck.  He  had  a  man  count 
how  many  strokes  of  the  pile  driver  it  took 
to  sink  one  of  the  50-foot  piles  32  feet  into 
the  river  bed.  The  man  counted  848  '"clouts" 
before  the  "stick"  had  been  driven  to  the  re- 
quired depth.  Although  at  work  a  couple  of 
weeks,  only  38  piles  have  been  driven,  and  a 
total  of  150  will  have  to  go  under  the  ham- 
mer. The  38  complete  one  jetty  except  for 
the  planking  and  brush  work,  wdiicb  will  go 
in  immediately.  This  jetty  is  on  the  east 
bank   of   the    Stuck. 

Wisconsin. 

The  Department  of  Public  Works  of  Mil- 
waukee, Wis.,  has  awarded  a  contract  to  the 
Nott  Fire  Engine  Co.,  for  furnishing  two  first 
size  fire  engine  boilers  for  Ahren's  engines 
for  $2,.30O.     Bids   were   opened  August  20. 

Wyoming. 

.Advices  from  Saratoga,  Wyo.,  are  to  the 
effect  that  John  F.  Wallace,  former  chief  en- 
gineer of  the  Panama  Canal,  and  now  con- 
nected with  the  Northern  Colorado  Power 
Company,  has  been  looking  this  field  over 
with  the  view  of  establishing  plants  to  sup- 
ply electric  power  to  mines,  cities  and  towns 
of  northern  Colorado  and  southern  Wyoming. 
It  is  said  he  also  is  representing  the  Denver, 
Laramie  &  Northwestern  railroad,  which 
seeks  a  route  for  a  branch  through  that  sec- 
tion. , 
Canada. 

•{•Bids     will    be     received     In-     R.     C.    Des 
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RooIkts.     Secretar.v,      Department   of     Public  dcr  obtained  at  tbis  departineiit.  at  tlic  office 

"Works,  Ottawa,  Out.,  until  i  p.  m,,  Sept.  21,  of  J.  G.  Sing,  Esq.,  District  Engineer,  Confcd- 

for  the  construction   of   a  pier  at   Brockville,  eration  Life    Building,  Toronto,  Ont.,  and  on 

Leeds    County,  Ont.     Plan.s.  specitication    and  application    to   tbe    Postmaster   at    Brockville. 

form  of  contract  can  be  seen  and  forms  of  ten-  •J'Bids  will  be  received  by  the  Chairman  of 


tbe  Canal  Committee  of  the  Dundas,  Canada, 
town  council,  until  Sept.  b),  for  dredging 
the  Desjardins  Canal,  involving  the  removal 
of  about  iT,-"!!")  cu.  yds.  of  material.  John  F. 
Armour,    Dundas,   Ont.,   is   Engineer. 


BRIDGES 


AND 


BUILDINGS 


Arkansas. 

^•Bids  nil!  be  received  by  Judge  L.  C. 
Smitli.  Arkansas  County,  Ark.,  at  DeWitt, 
Ark.,  until  2  p.  m..  Sept.  14.  for  tbe  construc- 
tion of  seven  bridges  from  28  to  Inn  fi.  in 
length. 

California. 

The  Los  Angeles  county  ln'glnva\-  conmiis- 
>ioners  have  inspected  the  site  of  the  proposed 
bridge  at  Colorado  St.,  over  the  Arroyo  Seco, 
in  Pasadena,  Cal.  The  engineers  of  tlie  Pasa- 
dena board  of  trade,  Williams  &  Xishkian, 
have  been  instructed  by  tlie  couuriissioners  to 
at  once  prepare  a  careful  and  detailed  esti- 
mate of  the  cost  of  tbe  structure.  A  rough 
estimate  of  the  cost  of  the  bridge  is  $150,000. 

The  Pacific  Construction  Co..  of  San  Fran- 
cisco, Cal.,  has  been  awarded  a  contract  by  the 
board  of  county  supervisors  at  Fresno,  Cal., 
for  tbe  construction  of  a  highway  bridge 
across  King's  River,  Fresno.  Cal..  for  $35,693. 
Tbe  work  includes  one  150-ft.  span  of  steel, 
two  70-ft.  spans  on  concrete  abutments,  18  ft. 
floor  surface  of  reinforced  concrete.  Bids 
were  opened  .^ug.  24. 

Engineers  Mayberry  &  Parker  have  pre- 
pared plans  for  six  reinforced  concrete  bridges 
to  be  erected  near  Naples,  Cal.  by  the  Pacific 
Electric  Railway  Co.,  and  tbe  Huntington 
Land  Co.  J.  O.  Marsh  of  the  latter  company 
>tates  that  tbe  bridges  will  avera.ge  tjO.  ft.  in 
length  and  22  ft.  in  width,  single  arch  con- 
struction.    The  cost  will  be  about  $-50,000. 

The  county  liigbway  commission.  Los  .\nge- 
les,  Cal..  has  adopted  plans  for  five  bridges  to 
be  built  on  tbe  coast  boulevard,  all  north  of 
Oceanside  on  the  Santa  Margarita  ranch,  as 
follows :  Santa  Margarita  river.  4o0-ft.  span ; 
Los  Flores  river.  !35-ft.  span :  San  Onofre 
creek.  133  ft.  ■  south  branch  San  Mateo  creek, 
1.    ft.;   San  Mateo  creek,  -300  ft. 

President  Geohegan  and  Secretary  Berton- 
neau.  of  the  board  of  trade,  of  Los  .Angeles, 
Cal.,  expect  to  take  over  figures  and  plans  for 
tbe  proposed  bridge  over  the  Arroyo  Seco  to 
lay  before  tbe  county  commissioners.  The 
bridge  engineers  have  worked  out  the  details 
of  tbe  plans. 

The  county  commissioners  at  Fresno,  Cal., 
bave  awarded  a  contract  to  tlie  Pacific  Con- 
struction Co..  for  $;35,963  for  the  construction 
of  the  proposed  steel  and  concrete  bridge 
across  the  Kings  river  in  section  8-13-24.  The 
plan  and  specifications  call  fur  a  150-ft.  central 
span  and  two  70-ft.  spans. 

Idaho. 

--\  petition  has  been  presented  to  the  county 
commissioners  at  Boise.  Ida.  asking  for  a  new 
and  wider  brid.ge  across  the  river  at  tbe  in- 
tersection of  Eighth  and  Ninth  sis.,  and  that 
the  present  bridge  be  moved  to  Ea^Ie  Island. 

Illinois. 

4»Bids  will  be  received  by  William  Cellarius, 
Town  Clerk,   Monee,   111.,  until   1  p.  m..  Sept.   . 
17.    for    the    construction    of    two    reinforced 
steel  concrete  bridges. 

-According  to  advices  frotn  Kewanee.  111., 
tbe  county  bridge  committee  with  the  highway 
commissioner  of  Cornwall  tov.nsbip  have  let 
contracts  for  the  construction  of  what  is 
known  as  the  Lewis  Shearer  bridge.  C.  H. 
Hamann.  of  Ger.eseo  received  the  '-ontract  to 
build  the  abutments  for  $2,150. 

Henry  Berens  &  Sons  bave  been  awarded  a 
contract  by  tbe  city  council  of  Bloomin.gton, 
III,  for  the  construction  of  a  bridge  at  Miller 
Park.  The  bridge  will  be  of  concrete,  rein- 
forced. 

Plans  are  being  formulated  in  the  office  of 
W.   A.    O'Brien,   engineer   of   maintenance   of 

Items 


w-ay  of  the  Chicago,  Peoria  &  St.  Louis  Rail- 
way. Springfield.  III.  for  the  erection  of  a  new- 
reinforced  concrete  box  culvert  to  be  installed 
at  "Dead  Man's  Crossing"  on  that  road  at 
Petersburg.  The  bridge  will  be  built  at  an 
equal  cost  to  the  railroad  and  the  city  of 
Petersburg. 

H.  Zolper  &  Son  has  been  awarded  a  con- 
tract by  tbe  city  council  of  Mcndota.  Ill,  for 
the  building  of  the  three  bridges,  one  on  Jef- 
ferson St.,  one  on  Fifth  St.,  and  another  on 
Ninth  ave.,  for  $3,358. 

J.  B.  Mac.Aulay  has  been  awarded  a  con- 
tract in  Galesbur.g,  III,  for  tbe  construction  of 
a  bridge  on  West  Main  St.,  over  Cedar  Fork 
for  $2,695.  Tbe  bridge  will  be  of  reinforced 
concrete  with  the  top  strengthened  with  heavy 
iron   beams. 

The  board  of  county  commissioners.  Metrop- 
olis, III,  has  let  contract  for  si.x  new  concrete 
bridges  at  a  cost  of  $12,484  to  Yancy  &  John- 
son, of  Paducah,  for  four  of  the  bridges  and 
to  Gass  Bros,  of  Belleville,  for  tbe  other  two. 

The  construction  of  tlie  two  new  bridges, 
one  over  Spring  Creek  at  Landau  .\ve.,  and 
the  other  at  Abe  St.,  in  Joliet.  Ill,  are  being 
considered  by   tbe  highway  commissioners. 

Indiana. 

^Bids  will  be  recei\ed  until  10  a.  m.  Sept. 
27,  by  tbe  Putnam  County  Commissioners  at 
Greencastle,  Iiul,  for  the  construction  of  two 
bridges.     D.  V.   Moffett  is  County  Auditor. 

•J«Bids  will  be  received  until  1  p.  m.,  Sept. 
24,  by  the  County  Commissioner  at  Wabash. 
Ind.,  for  tbe  construction  of  Piety  and 
Harper  bridges.  J.  P.  Xoftzager  is  Auditor 
of   Wabash  County. 

The  following  contracts  have  been  awarded 
by  the  commissioners  of  Marion  County  at 
Indianapolis,  Ind.,  for  the  construction  of  cul- 
verts ;  bids  being  opened  .Aug.  25 :  Culvert  on 
Fall  and  Mud  Creek,  in  Lawrence  Tvvp..  Chas. 
Hoover,  Maywood,  Ind.,  $510.  Culvert  on  Fall 
and  Mud  Creek,  in  Lawrence  Twp.,  Chas. 
Hoover,  Maywood.  Ind.,  $.580.  Culvert  on 
Fall  and  Mud  Creek,  in  Lawrence  Tw'p.,  Chas. 
Hoover,  Maywood.  Ind..  $-550.  Culvert  on 
Fall  and  Mud  Creek,  in  Lawrence  Twp..  Chas. 
Hoover,'  Maywood.  Ind.,  $-535.  Flat  Top  I- 
beam  culvert  in  Pike  Twp..  A.  W.  Moore  & 
Co.,  IndianapoUs,  Ind.,  $871.92.  Flat  Top  I- 
beam  culvert  in  Center  Twp.,  Volpp  &  Fritz, 
Indianapolis.  Ind.,  $840.  Two  concrete  steel 
culverts,  in  Decatur  Twp.,  Chas.  Hoover.  Mav- 
wood,  Ind.,  $1,08-5. 

The  county  commissioners  at  Lebanon,  Ind., 
bave  awarded  five  contracts  for  the  construc- 
tion of  bridges  throughout  tbe  county  to  Earl 
Sparks  of  Kirklin,  Ind..  for  $2.3-52,  and  one 
contract  to  John  --^dams.  of  Lebanon,  for  a 
bridge  for  $%ti.     Bids  were  opened  Sept.  8. 

.Advices  from  Sbclbyville,  Ind.,  state  that 
the  board  of  county  commissioners  has  let 
contracts  for  culvert  and  bridge  w-ork  to  the 
National  Concrete  Co.,  and  .A.  W.  Morre  for 
$9,51-5.  The  largest  structure  will  be  built 
across  Fox   ford,   in   Marion   township. 

The   county   commissioners   at    Indianapolis. 
Ind.,  have  been  petitioning   for  tbe  construe 
tion   of  a   new   bridge   across   Fall   Creek  and 
Capitol   -Ave.,   in   that  city. 

J.  E.  Roembeld.  of  the  Roemhcld  Constfuc- 
tion  Co.,  has  been  employed  by  the  city  of 
Michigan  City,  Ind..  to  make  an  estimate  of 
the  cost  of  erecting  a  new  bridge  on  Frank- 
lin St.  It  is  roughly  estimated  that  the  bridge 
can  be  constructed  for  $15,000. 

The  Baltimore  &  Ohio,  the  Southern,  and 
the  Monon  Railroads  have  plans  for  a  new 
$2,000,000  steel  bridge  across  the  Ohio  at 
Louisville,  and  a  belt  line  connecting  that 
point  with  New-  Albany  and  Jeffersonville. 
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D.  B.  Hill,  Jackson  place,  Indianapolis,  Ind., 
has  been  awarded  a  contract  by  the  county 
commissioners  at  bVanklin  for  the  construc- 
tion of  seven  small  concrete  bridges  in  the 
county   for  $2,641.    Bids  were  opened  Sept.  5. 

Tbe  county  commissioners  at  South  Bend, 
Ind.,  are  considering  the  advisability  of  con- 
structing a  new  bridge  at  Logan  St.,  and  it 
is  expected  that  they  will  take  some  definite 
action  in  the  matter  before  fall 

The  Indiana  Bridge  Co.,  Sluncie,  Ind.,  has 
been  awarded  a  contract  by  the  city  of  Fort 
Dodge.  la.,  for  the  construction  of  the  Third 
St.  viaduct. 

The  contract  for  the  construction  of  a  steel 
bridge  at   Des  Moines,   la.,  has  been  awarded 
to    tbe    John    Wheeler    Construction    Co.,    of ' 
Genev;i.   for  $169,661. 

Kansas. 

•{•Board  of  Countv  Commissioners.  Wichita, 
Kan.,  will  receive  bids  until  Sept.  26,  for  the 
construction  of  three  bridges,  one  on  the  Har- 
vey and  Sedgwick  county  line,  estimated  to 
cost  $1,718:  second  on  the  Delano  and  .Attica 
township  line,  estimated  to  cost  $1,500,  and 
the  last  in  Gjpsum  township,  estimated  to  cost 
$758. 

A  special  election  will  be  held  in  Marysville. 
Kan.,  on  Sept.  20  for  the  purpose  of  voting 
upon  the  proposition  of  issuing  bonds  to  the 
amount  of  $8,000  for  the  erection  of  a  new 
brid.ffe  across  the  Big  Blue  river  at  the  foot 
of  Broadway,  in  the  city. 

Shawnee  and  Wabaunsee  counties  Kan.,  will 
build  a  40-ft.  bridge  over  Vassar  creek  on  the 
county  line.  Plans  are  now  being  inspected 
by  tbe  Wabaunsee  county  commissioners  at 
.Alma.  Kan. 

Maine. 

The  .Aroostook  Valley  Railroad  Co.,  is  mak- 
ing preparations  to  bridge  the  Presque  Isle 
stream  near  the  point  where  the  present  ter- 
minal is.  on  Dyer  St.,  in  Bangor,  Me.  The 
new  bridge  will  be  just  above  the  bridge  of 
the  Aroostook  Lumber  Co. 

.-Advices  from  Portland,  Me.,  state  that  the 
Lewiston  electric  road  is  to  build  a  sin.gle 
span  concrete  bridge  over  the  Presumpscot 
river,  which  will  be  the  only  one  of  its  kind 
in  the  state.  The  bridge  will  be  125   ft.  long. 

Maryland. 

The  city  officials  of  Port  Deposit,  Md.,  has 
asked  the  U.  S.  government  to  alter  the  rail- 
road bridge  over  the  Susquehanna  River  so 
as  to  avoid  recurrences  of  the  floods  that  sub- 
merged a  part  of  tbe  town  last  spring. 

The  board  of  awards  of  Baltimore,  Md., 
has  given  D.  V.  .Ault  &  Co.  the  contract  for 
building  the  Harbor  Board's  new  bridge  over 
Jones  Falls  at .  Pratt  St.  It  will  cost  $87,810. 
and  will  be  finished  within  115  days.  The 
bridge  is  to  be  120  ft.  wide. 

The  Cecil  County  Commissioners  at  Elkton, 
Md.,  have  decided  to  replace  the  old  wooden 
covered  bridge  spanning  Stone  Run,  at  Liberty 
Grove,    with    an   iron   structure. 

Massachusetts. 

•J-.Xdvices  from  Lowell,  Mass.,  state  that  the 
engineers  of  the  Boston  &  Maine  R.  R.  Co. 
will  receive  bids  until  Sept.  16.  for  the  con- 
struction  of   the    Billerica    St.   bridge. 

The  Boston  transit  commission,  Boston. 
Mass.,  has  received  the  foUow-in.g  bids  for  the 
construction  of  section  2  of  the  Beacon  Hill 
tunnel  for  the  Cambridge  subway  construc- 
tion: Coleman  Bros.,  $281,4.50;  Patrick  Mc- 
Govcrn.  $289,925:  Hueh  Nawn  Construction 
Co..  $2.16,660:  Luke  Mullen.  $:f27,a50:  Jones  & 
Meehan,  $.3.32,335;  Charles  R.  Gow  &  Co., 
$.343,310:    Coughlin   &    Shields   Co.,   $:W7,925; 
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John  E.  Palmer,  $359,400;  John  J.  Falvey  & 
Co.,  $435,860;  Metropolitan  Construction  Co., 
$451,350. 

The  Coleman  and  McGovern  bids  were  taken 
under  consideration. 

Minnesota. 

Blue  prints  and  cost  estimates  of  concrete 
bridges,  to  carry  the  Hastings  &  Dakota  tracks 
over  the  canal  connecting  Lake  of  the  Isles 
and  Lake  Calhoun  have  been  received  by  the 
park  board  of  Minneapolis,  Minn.,  from  offi- 
cials of  the  Milwaukee  board.  The  company 
reports  that  it  can  construct  a  bridge  of  the 
design  drawn  by  William  Pierce  Cowles  for 
$24,669,  another  of  a  modified  design  for  $18,- 
513,  and  one  of  the  simplest  design  for  $15,- 
959. 

Missouri. 

4*Bids  will  be  received  until  3  p.  m.,  Oct. 
10,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electi'ic  conduits  and 
wiring,  of  the  United  States  Post  Office  at 
Macon,  Mo. 

•|*Bids  will  be  received  until  noon,  Sept.  16, 
by  William  Elbring,  Highway  Engineer,  Clay- 
ton, Mo.,  for  the  following  work:  A — Bridge, 
masonry,  derrick  work.  1.  Bridge  abut- 
ments on  Ossenfort  Road,  about  %  mile  south 
of  Wild  Horse  Road.  2.  Bridge  abutments 
on  Stoeker  Road,  about  %  mile  southwest  of 
Kehr's  Mill  Road.  3.  Bridge  abutments  at  in- 
tersection of  Staecker  and  Shepherd  Roads. 
4.  Bridge  abutments  on  Tesson  Road  at  Gra- 
vois  Creek.  5.  Bridge  abutments  on  Eldridge 
Ave.  6.  Bridge  abutments  on  Des  Peres  Ave. 
7.  Bridge  abutments  on  Grant  Road  at  Gra- 
vois  Creek.  B — Concrete,  masonry,  culvert 
work.  1.  Box  culvert  on  Hoffmeister  Ave.  2. 
Bo-x  culvert  on  Ries  Road.  3.  Box  culvert  on 
Ada  Ave.    4.  End  walls  on  Park  Ave. 

The  county  commissioners  at  Carthage, 
Mo,,  have  awarded  contracts  for  the  construc- 
tion of  four  bridges  in  Jasper  County  as  fol- 
lows: Illinois  Steel  Bridge  Co.,  Morgrave 
bridge,  for  $4,349;  Vincennes  Bridge  Co., 
Halls-ford  bridge,  two  100-ft.  spans  and  90-ft 
trestle,  for  $11,646;  Massillon  Bridge  Co., 
Castle  bridge,  80-ft.  span  for  $.3,176,  and 
Scotland  bridge  160  ft.  span  for  $6,312.  Bids 
were  opened  Sept.  7. 

The  mayor  of  Independence,  Mo.,  has  been 
informed  that  arrangements  had  been  made 
by  the  Metropolitan  and  the  Missouri  Pacific 
railway  for  the  new  concrete  bridge  on  South 
Main  St.     The  bridge  will  be  lowered. 

Nebraska. 

Henry  T.  Clarke,  of  Camp  Clarke,  Morrill 
county,  Neb.,  has  offered  to  give  funds  to  the 
county  commissioners  for  the  construction  of 
a  bridge  over  the  Platte  river  at  Camp  Clarke. 
The  old  bridge  was  built  by  Mr.  Clarke  at  a 
cost  of  $40,000. 

New  York. 

4-Board  of  Contract  &  Supply,  Albany,  N. 
Y.,  will  receive  bids  until  3  p.  m.,  October  3, 
for  furnishing  all  labor  and  materials  for  the 
erection  and  completion  of  a  new  police  sta- 
tion on  the  west  side  of  Pearl  St.,  between 
Wilson  and  Livingstone  Ave.  in  Albany,  N.  Y. 
Isidor   Wachman   is   Secretary  of   the'  Board! 

Gorsline  &  Swan  Construction  Co.  of  Roch- 
ester, N.  Y.,  has  been  awarded  a  contract  in 
Rochester  for  the  razing  of  buildings  and 
the  building  of  the  foundation  for  the  new 
central   station    for   approximately  $600,000. 

The  Raymond  Concrete  Pile  Co.  of  New 
York  and  Chicago  has  been  awarded  a  con- 
tract for  placing  Raymond  concrete  piles  in 
the  foundation  of  the  chapel  to  be  built  at 
the  main  entrance  to  Greenwood  cemetery, 
Brooklyn,  N.  Y.  Warren  &  Wetmore,  archi- 
tects. 

Advices  from  Brooklyn,  N.  Y.,  state  that 
the  engineers  are  revising  the  plans  for  the 
Hell  Gate  bridge  for  resubmission  to  the  mu- 
nicipal art  commission.  This  bridge  will  be 
built  by  the  New  York  Connecting  Railroad 
Co..  which  is  financed  by  the  Pennsylvania 
and  New  Haven  Railroads. 

The  Buffalo  &  Lake  Erie  Traction  Co..  Buf- 
falo,  N.  Y'.,  is,  preparing  plans   for  a  900-ft. 


concrete  and  steel  bridge  at  Eighteen-Mile 
Creek. 

The  town  board  of  Newark,  N.  Y.,  has 
awarded  a  contract  to  the  Weedsport  Con- 
struction Co.,  for  the  building  of  the  bridge 
on  North  Main  St.,  where  the  steam  roller 
broke  through.  The  bridge  will  be  of  rein- 
forced concrete,  and  will  be  a  30-ft.  span. 

A  contract  has  been  awarded  by  the  town 
boar^ds  of  Chenango  and  Fenton,  N.  Y.,  tp 
the  Climax  Road  Machine  Co.,  of  Marathon 
for  the  construction  of  a  steel  bridge,  for  $17,- 
543.     The  bridge  is  to  be  finished  by  Dec.  1. 

General  Forman,  B.  H.  Van  Horn,  of 
Oneida,  N.  Y.,  has  received  plans  and  speci- 
fications for  the  new  bridge  to  be  built  over 
the  feeder  at  Cedar  St.,  in  that  town.  The 
new  structure  will  be  of  concrete. 

North  Dakota. 

East  Grand  Forks  of  Grand  Forks,  N.  Dak., 
is  in  favor  of  taking  steps  looking  to  the  re- 
construction of  the  Minnesota  approach  of 
the  DeMers  Ave.  bridge  at  as  early  a  date  as 
possible. 

Ohio. 

•J«Board  of  County  Commissioners,  Toledo, 
O.,  will  receive  bids  until  10  a.  m.,  October  3, 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  complete  of  two  con- 
crete abutments  on  County  Road  481,  over 
Cedar  Creek,  on  east  line  section  11,  south 
of  Yondota.  C.  J.  Sazenbacher  is  auditor  of 
Lucas  County.  Plans  and  specifications  are  on 
file  at^  the  office  of  the  county  auditor. 

•J"Bids  will  be  received  by  the  Board  of 
County  Commissi  ners  at  the  office  of  the 
auditor_  Lisbon,  O.,  until  noon,  Sept.  19,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  reinforced  concrete 
skew  arch  to  replace  Bridge  No.  40,  near 
pumping  station,  at  East  Palestine,  O.  The 
structure  will  have  a  30-ft.  span  with  concrete 
support  under  center  arch,  and  to  have  a  30-ft. 
roadway. _  Plans  and  specifications  are  on  file 
at  the  office  of  the  county  auditor  and  of  the 
county  surveyor,  B.  M.  French,  at  Salem,  O. 
^Board  of  County  Commissioners,  Cincin- 
nati, O.,  will  receive  bids  until  noon,  Sept.  30, 
for  the  construction  under  specification  No. 
89,  of  a  concrete  bridge  and  fill  on  the  road 
from  Miamitown  to  Mt.  Hope  at  residence  of 
R.  E.  Simmons,  Whitewater  township.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  board.  Fred  Dreihs  is  clerk  and  Stanley 
Struble  is  president. 

•J"Bids  will  be  received  until  noon,  Sept.  30. 
by  Board  of  County  Commissioners,  Fred 
Dreihs,  clerk,  Cincinnati,  O.,  for  the  construc- 
tion under  Specification  No.  107,  of  concrete 
bridge  on  Burns  road  near  Stone  Mill  road,  in 
Colerain  township.  Plans  and  specifications 
are  now  on  file  at  the  office  of  the  board. 

Advices  from  Mt.  Vernon,  O.,  state  that  the 
county  commissioners  of  Knox  and  Licking 
counties  have  awarded  the  contract  for  the 
building  of  the  Mitchell  bridge,  as  follows: 
Substructure,  Payne  &  White  for  $1,896.04; 
superstructure,  Mt.  Vernon  Bridge  Co.,  for 
$4,000.     Total,  $6,896.04. 

The  Pennsylvania  Railroad  Co.  is  preparing 
to  erect  a  new  double-track,  all  steel  bridge, 
to  enter  the  city  of  Toledo,  O. 

The  county  commissioners  at  Hamilton,  O., 
have  received  a  petition  for  the  construction 
of  a  bridge  at  the  Huntsbarger  farm  on  the 
Poasttown  and  Brown's  road. 

A  new  bridge  is  to  be  built  by  the  Chesa- 
peake &  Ohio  Railway  across  the  Ohio  river 
at  Ironton,  O.,  to  reduce  the  time  of  coal 
shipments  from  Virginia  and  West  Virginia 
by  48  hours. 

The  citizens  of  Tiffin,  O.,  will  probably  ask 
the  city  council  to  construct  a  bridge  across 
the  Sandusky  river  in  the  second  ward,  from 
the  foot  of  East  Davis  St.,  to  John  St.,  in 
the  first  ward. 

Bonds  have  been  sold  by  the  city  officials  of 
Lima,  O.,  for  the  erection  of  two  more  bridges 
to  cost  $12,000. 

W.  H.  Sieverling,  of  Springfield,  O.,  has 
been  awarded  a  contract  for  erecting  the  East 
High  St.  bridge  across  the  Big  Four  tracks 
in   Springfield,  for  $23,392.     The  new  bridge 
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will  be  of  steel  and  concrete  construction,  and 
will  be  ornamental  in  design. 

Residents  along  the  road  leading  from  Rose- 
ville-Deavertown,  O.,  west  to  Crooksville,  have 
petitioned  the  county  commissioners  for  a 
bridge  across  Hoover's  run  on  the  J.  E.  and 
Walter  Wigton  farm. 

Oklahoma. 

The  Okfuskee  county  commissioners  at  Oke- 
mah,  Okla.,  have  awarded  contracts  to  the 
Missouri  Valley  Bridge  &  Iron  Co.,  of  Leav- 
enworth, Kan.,  for  $35,000  to  construct  24  ad- 
ditional bridges.     E.  Stine  is  county  clerk. 

Oregon. 

Estimates  for  two  new  bridges  over  the 
Williamette  river  were  filed  recently  with  the 
city  auditor  of  Portland,  Ore.,  bv  City  Engi- 
neer J.  W.  Morris.  One  bridge  from  'Divi- 
si,on  St.,  across  the  river  to  Sherman  St.,  has 
been  asked  for  by  the  South  Boosters'  Club 
and  the  Brooklyn  Improvement  Club.  The 
engineer  estimates  this  to  cost  $1,950,000.  The 
other  bridge  has  been  asked  for  by  Sellwood 
people,  and  to  be  placed  from  Umatilla  to 
Douglas  avenues.  The  city  engineer  estimates 
this  to  cost  $876,000.  The  estimates  are  both 
on  steel  structures  and  covers  all  expenses  at- 
tached to  the  approaches. 

Pennsylvania. 

•^Bids  will  be  received  by  the  State  High- 
way Department,  Harrisburg,  Pa.,  until  2  p.  ra., 
Sept.  16,  for  the  construction  of  a  cement 
masonry  bridge  at  Station  918-11  on  the  Na- 
tional road  in  the  county  of  Washington. 
Joseph  W.  Hunter  is  state  highway  conimis- 
sioner._  Plans  and  specifications  are  on  file  at 
the  office  of  the  board  of  county  commission- 
ers, Washington,  Pa. 

4*Bids  will  be  received  until  2  p.  m,,  Sept. 
16,  by  the  state  highway  department,.  Harris- 
burg, Pa.,  for  the  complete  construction  and 
erection  of  a  reinforced  concrete  bridge  at 
station  927-80,  on  the  National  road,  Wash- 
irigton  county.  Joseph  W.  Hunter  is  state 
highway  commissioner. 

Boiler  &  Hodge,  consulting  engineers  of 
New  York,  to  whom  County  Engineer  Charles 
F.  Sanders,  of  Reading,  Pa..'  submitted  his 
tests  and  specifications  of  the  Penn  St.  bridge, 
the  largest  structure  crossing  the  Schuylkill 
river  at  Reading,  have  sent  their  report  to  the 
county  commissioners,  in  which  they  condemn 
the  structure  as  unsafe,  and  recom'mend  that 
the  loading  on  the  bridge,  including  trolley 
cars,  be  limited. 

The  Berks  county  commissioners  at  Read- 
ing, Pa.,  contemplate  erecting  a  bridge  across 
the  Schuylkill  river  at  Reading  at  a  cost  of 
about  $260,000. 

The  commissioners  of  Northumberland 
county,  Sunbury,  Pa.,  have  decided  to  place 
the  new  bridge  over  the  north  branch  of  the 
Susquehanna  river  above  Sunbury,  20  ft.  north 
of  the  present  wooden  structure. 

The  Lawrenceville,  Pa.,  board  of  trade  has 
joined  in  the  movement  for  a  new  thorough- 
fare connecting  the  East  End  with  the  down- 
town section  of  the  city  by  the  extension  of 
Grant  blvd.,  supplemented  by  a  bridge  over 
Junction  Hollow,  connecting  the  Bloomfield 
district,  and  giving  it  an  outlet  to  the  other 
sections  of   the  city. 

The  Union  County  Commissioners  at  Lew- 
isburg.  Pa.,  have  awarded  two  contracts  for 
building  bridges  in  the  county  to  the  York 
Bridge  Co.,  one  bridge  is  to  be  built  at  Fry's 
mill  over  Limestone  run,  at  Lewisburg.  The 
other  to  be  built  at  East  Buffalo,  and  is  known 
as  the  Hiram  Wolfe  bridge.  The  contracts 
for  the  masonry  work  were  awarded  to  Amos 
Fauver. 

Texas. 

^•Bids  will  be  received  until  3  p.  ni.,  Oct.  7, 
by  James  Knox  Taylor,  supervising  architect. 
Treasury  Department,  Washington,  D.  C.  for 
the  construction,  complete,  including  plumbing, 
heating  apparatus,  gas  piping,  electric  conduits 
and  wiring,  of  the  U.  S.  Post  Office  at  Temple, 
Tex. 

4*Bids  will  be  received  until  10  a.  m.,  Oc- 
tober 1,  by  John  L.  Young,  County  Judge, 
Dallas,,    Texas,    for    the    construction    of    the 
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Dallas-Oak  Cliff  Viaduct.  The  work  will 
include  about  43,500  cii.  yds.  of  reinforced  con- 
crete, one  steel  span  lOb  ft.  in  length,  about 
40,000  lin.  ft.  of  concrete  piling,  8,000  lin.  ft. 
of  timber  piling,  and  all  other  details  neces- 
sary to  complete  the  said  structure. 

Mayor  Rice  of  Houston,  Tex.,  has  agreed 
to  call  an  election  to  vote  bonds  for  the  con- 
struction of  the  Main  St.  viaduct  on  the  same 
day  that  the  county  will  note  on  the  ship  chan- 
nel bond  issue  of  $1,2.50,000  for  the  construc- 
tion of  a  deep  waterway  to  the  gulf.  The 
cost  of  the  viaduct  has  been  estimated  at  $379,- 
000. 

Two  new  bridges  are  soon  to  be  built  across 
the  ship  channel  at  Houston,  Tex.  A  viaduct 
is  proposed  to  span  the  waterway  at  Main  St., 
and  a  new  and  larger  bridge  at  San  Jacinto 
St.  is  to  take  the  place  of  the  present  cross- 
ing there.  Plans  and  specifications  for  the 
San  Jacinto  St.  bridge  have  been  adopted,  and 
the  city  engineer  has  been  instructed  to  pre- 
pare plans  for  the  Main  St.  bridge.  The  San 
Jacinto  St.  bridge  will  be  70  ft.  wide,  50  ft. 
being  a  roadway,  and  177  ft.  in  length. 

Advices  from  Batesville,  Tex.,  state  that  the 
county  court  has  awarded  the  El  Paso  Bridge 
&  Tram  Co..  of  El  Paso,  Tex.,  contracts  for 
seven  iron  bridges   in   the  county   and  across 


the    Nueces    river,    near    the    center    of    the 
county. 

Washington. 

J.  A.  Waddell,  of  the  firm  of  Waddell  & 
Harrington,  bridge  architects,  has  submitted 
his  proposal  for  the  engineering  work  relative 
to  the  construction  of  tli'j  two  bridges  over 
the  city  waterway  and  the  Puyallup  river  to 
the  city  council  of  Tacoma,  Wash.  The  engi- 
neer estimates  the  cost  of  the  bridges  at  $021,- 
000.  Vertical  lift  types  of  bridp'es  will  prob- 
ably be  installed. 

According  to  advices  from  Seattle,  Wash., 
the  Union  Pacific  Railway  has  readied  an 
agreement  with  the  Vulcan  Iron  Works  for  a 
right  of  way  through  its  property  on  the  wa- 
terfront for  the  sum  of  $50,000.  The  site  will 
be  used  for  the  north  side  bridge  across  the 
Chehalis  river  at  Aberdeen,  Wash. 

Wisconsin. 

The  chairman  of  the  town  board  of  Casco, 
Wis.,  is  agitating  the  construction  of  a  new 
iron  bridge  across  tlie  Kewanec  river  at  Clyde. 

Canada. 

Advices  from  Vancouver,  B.  C,  state  that 
plans  and  estimates  coverjng  the  proposed  via- 
duct connecting  Georgia  and  Harris  Sts.,  and 


Dunsmuir  and  Kcefcr  Sts.,  were  submitted  to 
the  city  council.  The  estimates  are  based  on 
steel  structures,  similar  in  strength  and  gen- 
eral design  to  the  Granville  and  Cambie  St. 
bridges.  The  Georgia  St.  viaduct  is  to  be 
2,700  ft.  in  length  and  has  a  grade  of  .77  per 
cent  as  far  cast  as  the  Great  Northern  tracks, 
from  which  point  it  descends  at  a  2.4  per  cent 
grade  to  Westminster  Ave.  The  Dunsmuir- 
Keefer  viaduct  is  2,200  ft.  long,  has  a  level 
grade  as  far  cast  as  Carrall  St.,  and  a  descent 
of  3  per  cent  to  Westminster  Ave.  The  esti- 
mates presented  were  as   follows: 

No.  1.  Georgia  St.  to  Harris  St.  with  ■12-ft. 
clear  roadwav,  two  7-ft.  sidewalks  and  double 
track  tramline,  $415,000.  No.  2.  Similar  to 
No.  1,  except  as  to  provision  of  50-ft  road- 
way, $4.59,000.  No.  3.  Dunsmuir  St.  to  Ree- 
fer St.  with  42-ft.  roadway,  two  7-ft.  side- 
walks and  double  track  tramline,  $350,000. 
No.  4.  Similar  to  No.  3,  except  with  pro- 
vision for  a  50-ft.  roadway,  $387,000.  No.  5. 
Similar  to  No.  3,  with  omission  of  tramline, 
$281,000.  No.  0.  Similar  to  No.  4,  with 
omission  of  tramline.  $313,000. 

E.  C.  Lewis  has  been  awarded  a  contract  at 
Toronto,  Ont.,  for  the  construction  of  the 
Weston  road  viaduct  for  $17,000.  The  bridge 
will  be  of  reinforced  concrete. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

The  commissioners  of  Dallas  County  at 
Selma,  Ala.,  have  awarded  a  contract  to  Cook 
&  Abrams  of  Montgomery  for  the  building  of 
the  Burnsville  road.  The  road  is  to  commence 
just  be.yond  the  Beech  creek  bridge  and  ex- 
tend to  the  joint  Autauga  and  Dallas  county 
bridge  over  Mulberry  creek,  a  half  mile  be- 
yond Burnsville.  The  road  will  be  of  clay 
gravel  with  10  ft.  surface,  a  width  of  20  ft.  in 
all. 

At  a  meeting  of  the  good  roads  advocates 
®f  Etowah  County,  held  in  Gadsen,  Ala.,  re- 
cently a  Goods  Roads  association  was  formed. 
W.  P.  Archer,  mgr.  of  the  Farmers'  Union 
warehouse  of  Gadsen,  was  elected  President, 
and  C.  S.  Irvin,  Secretary. 

The  building  of  a  100  ft.  boulevard  by  the 
United  States  government  from  the  great  lakes 
to  the  Gulf  of  Mexico  is  being  agitated  by 
Charles  W.  Thatcher  of  Russellville,  Ala. 

Arkansas. 

^Bids  will  be  received  by  Judge  L.  C. 
Smith,  Arkansas  County,  at  DeWitt,  Ark.,  un- 
til 2  p.  m..  Sept.  14,  for  the  construction  of 
one  public  road  running  5  miles  east  of  Stutt- 
gard.  The  road  is  to  be  graded  so  that  it  will 
shed  all  rain. 

The  City  Council  of  Imboden,  Ark.,  has  let 
the  contract  for  several  thousand  ft.  of  con- 
crete walks  on  Front,  Main  and  Third  Sts.,  to 
K.  D.  Crouch  of  that  city.  The  walks  on 
Front  and  Main  will  be  8  ft.  wide,  while  those 
on  Third  will  be  4  ft.  wide.  Third  St.  will 
be  paved  its  entire  length,  one  and  one-half 
miles. 

California. 

•^•Bids  will  be  received  by  Maj.  George  Mck. 
Williamson,  Constructing  Quartermaster,  Fort 
Mason,  Cal.,  until  11  a.  m.,  Sept.  16,  for  con- 
structing asphalt  road  between  Lombard  St. 
gate  and  guardhouse,  Presidio  of  San  Fran- 
cisco, Cal. 

The  City  Officials  of  Los  Angeles,  Cal.  and 
the  county  officials  have  decided  to  improve 
Main  St.  "road  to  Wilmington.  Homer  Ham- 
lin is  City  Engineer. 

Colorado. 

.\  meeting  of  the  business  men  and  taxpay- 
ers of  the  county  was  held  in  the  court  house 
at  Creede,  Colo.,  recently  to  take  up  the  mat- 
ter of  securing  the  consent  of  the  Colorado 
highways  commission  in  establishing  the  pro- 
posed state  highway  through  this  section  of 
Colorado,    from    Alamosa,      through      Monte 


Vista,    Del    Norte,    Creede   and   on   to   .Silver- 
ton. 

Delaware. 

Good  roads  in  Brandywinc  and  the  pur- 
chase of  the  pikes  coming  into  the  city  were 
advocated  at  the  meeting  of  the  Levy  Court, 
Wilmington,  Del.,  recently. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  m.,  Sept. 
20,  by  Lieut.  R.  G.  Alexander,  Constructing 
Quartermaster,  Washington  Barracks,  D.  C, 
for  the  construction  of  concrete  sidewalks, 
gutters,  roads,  etc.,  at  that  place. 

Florida. 

At  the  time  of  the  general  election  in 
November  the  voters  of.  Orange  County,  Fla., 
will  vote  on  the  proposition  of  bonding  the 
county  for  $1,000,000  with  which  to  build  a 
system  of  brick  roads  extending  100  miles 
throughout  the  most  traveled  sections  of  the 
county. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 
14,  by  Board  of  Local  Improvements,  Taylor- 
ville.  111.,  for  the  construction  of  15,632  sq.  yds. 
vitrified  block  pavement  to  be  laid  upon  6-in. 
concrete  base  with  sand  cushion  and  asphaltic 
filler.  The  work  also  includes  5,078  cu.  yds. 
of  excavation,  189  cu.  yds.  of  fill.  12,586  lin. 
ft.  combined  curb  and  gutter.  J.  W.  Dappert 
is  City  Engineer. 

The  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Sec'y,  Room 
300  City  Hall,  has  awarded  the  following  con- 
tracts for  paving:  Archer  Ave.,  Western 
Ave.  to  Rockwell  St.,  asphalt  on  6-in.  Port- 
land cement  concrete  Ijase,  contract  price  $11,- 
191,  R.  F.  Conway  Co.,  720  Chamber  of  Com- 
merce bldg.,  Chicago. ;  alley,  V'incennes  Ave., 
Langley  Ave.,  39th  St.,  Oakwood  Blvd.,  Parker 
Washington  Co.,  920  Chamber  of  Commerce, 
Chicago,  contract  price  $3,218 ;  vitrified  pav- 
ing brick  on  6-in.  Portland  cement  concrete 
base,  51st  St.,  Cottage  Grove  .Ave.  to  Grand 
Blvd.,  creosoted  wood  block  on  6-in.  Portland 
cement  concrete  base,  the  Ryan  Co.,  112-133 
LaSalle  St.,  Chicago,  contract  price  $14,545; 
W.  45th  St.,  Laflin  St.  to  Loomis  St.,  macadam 
(granite  top  on  limestone  base),  contract  price 
$3,879.  Ready  &  Callahan  Co.,  47th  and  Hal- 
sted  Sts.,  Chicago;  Reta  Ave.,  Cornelia  Ave. 
to  Addison  St.,  macadam  (granite  top  on 
limestone  base),  contract  price  $2,814,  Inter 
Ocean  Paving  Co.,  108  Dearborn  St.,  Chicago ; 
S.  Ridgewav  Ave.,  Ogden  Ave.  to  \\'.  20th  St., 


asphalt   on'  0-in.    Portland     cement     concrete 
base,  contract  price  $2,167,  The  American  .As- 
phalt   Co.,    404   Chamber   of    Commerce,    Chi- 
cago ;  Rokeby  St.,  Cornelia  .A.ve.  to  Grace  St., 
asphalt   on   6-in.   Portland     cement,     concrete 
base,  contract  price  $15,097,  R.  F.  Conway  Co., 
720  Chamber  of  Commerce,  Chicago;  N.  Sac- 
ramento Ave.,  Irving  Park  Blvd.  to  Montrose 
Ave.,   asphalt   on   6-in.    Portland   cement   con- 
crete base,  contract  price  $20,795,  R.  F.  Con- 
way   Co.,  720   Chamber   of    Commerce   Bldg., 
Chicago ;  S;  Sangamon  St.,  W.  Adams  St.,  W. 
Van   Buren  St.,  granite  blocks  on  6-in.  Port- 
land  cement  concrete  base,   Jas.   Sackley   Co., 
.307  Chamber  of  Commerce,  Chicago,  contract 
price  $13,040 ;  S.  Seeley  Ave.,  35th  St.  to  30th 
St.,  asphalt  on  6-in.  Portland  cement  concrete 
base,    contract   price   $5,189,      The     American 
Asphalt  Co.,  404  Chamber  of  Commerce,  Chi- 
cago;  W.  21st   St.,   S.   Kedzie  Ave,  to   S.    St. 
Louis  Ave.,  asphalt  on  6-in.   Portland  cement 
concrete  base,  contract  price  $13,562   A.  Jaicks, 
145  LaSalle  St.,  Chicago ;  W.  37th  PI.,  S.  Hal- 
sted    St.   to   S.    Morgan    St.,   asphalt  on    6-in. 
Portland  cement  concrete  base,  contract  price 
$9,247,   R.    F.    Conway   Co.,   710   Chamber    of 
Commerce,    Chicago ;    Washtenaw    Ave.,   Ful- 
lerton   Ave.,   Diversey  Blvd.,   asphalt  on   6-in. 
Portland  cement  concrete  base,  contract  price 
$16,796.80,    R.    F.    Conway    Co.,   720    Chamber 
of  Commerce,  Chicago ;  W.  George     St.,     N. 
California  .^ve.  to  N.  Kedzie  Ave.,  asphalt  on 
6-in.   Portland  cement  concrete,  contract  price 
$16,516,  R.   F.   Conway  Co.,  720  Chamber     f 
Commerce,  Chicago;  Wallace  St.,  W.  59th  St. 
to  W.   63rd   St.,  macadam    (granite     top     on 
limestone     base).     Central     Paving     Co..   172 
Washington  St.,  Chicago,  contract  price  $(i,748 ; 
Cornell  St.,  N,  May  St.  to  Elston  .'\ve.,  asphalt 
on  6-in  concrete  base,  contract  price  $2,803,  R. 
F.    Conway  Co.,  720   Chamber  of  Commerce. 
Chicago:    W.   45th   St.,   Halsted    St.   to   State 
St.,    vitrified    paving   brick    on     6-in     concrete 
base,  contract  price  $.33,909,  R.  F.  Conway  Co., 
720  Chamber  of  Commerce,  Chicago;  E.  .52nd 
St.,  Woodlawn  Ave.  to  Lake  Ave.,  asphalt  on 
6-in.  Portland  cement  concrete  base,  contract 
price,  $18,860,  The  American  .'\sphalt  Co.,  404 
Chamber  of  Commerce,  Chicago;  E.  59th  St., 
Jackson  Park  Ave.  to  Washington  Ave.,  mac- 
adam   (granite  top   on    limestone  base),   con- 
tract price  $2,634,  Central   Paving     Co.,     172 
Washington  St.,  Chicago;  S.  Loomis  St.,  67th 
St.  to  C,  R.  I.  &  P.  Ry.,  macadam   (granite 
top  on  limestone  base),  Central  Paving  Co.,  172 
Washington  St.,  Chicago,  contract  price  $7,398 ; 
W.    North  Ave.,   Fleetwood   .Ave.  to  N.  Ash- 
land  Ave.,   granite   blocks   on   6-in.    Portland 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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cement   concrete   base,   contract   price   $21,815, 
Union  Paving  Co.,  184  LaSalle  St.,  Chicago. 

The  Board  of  Public  Improvements  of  Car- 
terville.  111.,  opened  bids  Sept.  6  for  the  con- 
struction  of    18   miles    of   concrete    sidewalks 
and   awarded  the  contract  to   WilHam   Lough   • 
&  Son  of  Areola,  111.,  for  $38,374. 

The    following   bids   were   received    Sept.    2 
by  the   board  of  local  improvements  of   Chi- 
cago,   III.,    Chas.    A.    V.    Standish,    Secretary, 
for  paving  work  in  the  city  ;  "a"  being  price 
per   Un.    ft.,   for  setting  new   sandstone  curb ; 
"b,"   price   per   Hn.    ft.    for    resetting   and   re- 
cutting   old   sand   stone   curb ;    "c,"   price   per 
Un.    ft.,     for    setting    new    granite    combined 
curb    and    gutter    (concrete)  ;    "d,"    price    per 
lin.   ft.,  for  setting  new  granite  gutters   (con- 
crete) ;  "e,"  price  per  !in.  ft.,  for  setting  new 
granite   curbs    (concrete)  ;    "f,"   price    per   sq. 
ft.,    for    building    concrete      sidewalks ;      "g," 
price  per  cu.  yd.,  for  earth  filling;   "h,''  price 
per   cu.  yd.,   for   earth   excavating;    "i,"   price 
per    sq.    yd.,    for    asphalt    pavement    on    8-in. 
concrete  base;  "],''  price  per  sq.  yd.  for  brick 
pavement    on   8-in.   concrete   base ;    "k,"   price 
per  sq.   yd.,   for  creosoted  block  pavement  on 
8-in.  concrete  base;   "1,"  price  per  sq.  yd.,   for 
macadam    pavement ;    "n,''    price    of    manhole 
for    adjustment   of    old   manholes;    "o,"   price 
per  basin    for  catch  basin  adjustment   of   old 
catch   basins ;    "p,"   price   per   iron   cover   and 
lid  for  manholes  and  catch  basins;  "q„"  price 
per  lin.   ft.,  for  gravel  concrete  curb  and  gut- 
ter   (combined)  ;    "r,"   price,  per    lin.    ft.,    for 
gravel  concrete  gutter ;  "s,"  price  per   Un.   ft. 
for  9-in.  tile  pipe;  "t,"  price  per  grating   for 
new   iron   gratings;   "m,"  price   per  basin   for 
constructing   new    catch   basins;    (1)    signifies 
lowest    bid.    (2)    and    (.3)      following:      The 
Union   Paving  Co.,  184  La  Salle  St.,  Chicago, 
South  Center  Ave.,  from  W.  63rd  St.,  to  W. 
(57th    St.,    on   brick,    (3)      $.7-5    "a,"   $.20   "g." 
$2,141/2    "j,"    $45    '■m."    $5    "n,"   $20    "o,"    $10 
"p,"  $.75   "s,"  $10  "t;"  total  $14,183;   Cottage 
Grove    .^ve.,    from    51st    St.    to   59th    St.,    on 
creosoted  wood  block,  $.57  "r,"  $.34  "d,"  $.60 
••h,"   $.20    "f,"   $2.81    "k,"    $.45    -m,"    $5    "n," 
$20    "o,"    $10    "p,"    $.75    "s,"    $10    "t;"    total 
$66,213 :     Grand  Ave.,  from  W.  Chicago  Ave., 
to   N.    Kedxie   Ave.,   on   brick     (1)     $.09   "a." 
$.24  "h,"  $2.20  "j,"  $45  "m,"  $5  "n,"  $20  "o," 
$10  "p,"  $.75  "s,''  $10  "t;"  total  $12,117:  Hol- 
lywood   Ave.,    from    Southport    Ave.,    to      N. 
Clark   St..   macadam,    (1)    .160   "c,"   $.25    "g," 
$.20  "f,"  $1.13  ."1,"  $45  "m,"  $5  "n,"  $20  "o," 
$10  "p,"  $.75  "s,"  $10  "t;"  total  $5,482:     W. 
North   Ave.,   from   N.   Central    Park   Ave.,   to 
N.    48th   Ave.,    on   brick,    (1),     $.64   "a,"   $.25 
■•b,"  $.25  -h,'-  $.20  "f,-  $2.13%   "j,"  $45  "m," 
$5   "n,     $20  "o,"  $10   "p,"   $.75   '"s,"   $10  "t;" 
total    $103,105:    Parker    Washington    Co..    134 
Washington  St.,  Chicago,  Alley   from     Grand 
Boulevard,  E,  48th  PI.,  to  Vincennes  Ave.,  E. 
4!lth   St.,   on  creosoted   wood   block,    (2),  $  2C 
"c."  $2.98  "k."  $5  "n,"  $10  "p;"   total  $4,027: 
South  Center  Ave.,   from  W.  63rd  St..  to  W. 
67th    St.,    on    brick,    (2).    $.75    "a,"    $.25    "g." 
$2.09  "j,"  $.15  "m,"  $5  "n,"  $20  "o,"  $10  "p," 
$.75    "s."    $10    "t;"    total     $1.3,960:      Cottage 
Grove  Ave.,  from  51st  St.,  to  59th  St.,  on  cre- 
osoted   wood   block,    (3),   $.57   "c,"   $.34   "d," 
$.40  "h,"  $.18  "f,"  $2.89  "k,"  $40  "m,"  $5  "n." 
$20  "o,"  $10  "p,"  $.75  "s,"  $10  "t;"  total  $65,- 
40i  :   E.  55th  St.,   from  Lake  Ave.,  to  Everett 
.\ve.,  on  asphalt,  $.1)0  "c,"  $20  "f,"  $2  42  "i " 
$45   "m,"  $5   "n,"  $20  "o,"  $10  "p,"  $.75   "s." 
$111  "t;"  total  $8,759:   Grand  Ave.,   from  W. 
Chicago    Ave.,   to    N.    Kedzie   Ave.,    on    brick 
(2),   $.05    "a,"   $.40   "h,"   $2.21   "j,"  $45   "m " 
$5   "n,"  $20   "o,"   $10  "p;"  total  $12,369:     S. 
Michigan   Ave.,   from   E.   2.<«th   St.,   to   E.   71st 
St..    on   asphalt.    (2),   $.60   "c,"   $.30   "g,"  $90 
"f,"  $2.10  "i,"  $45  ."m,"  $5  "n,"  $20  -o,"   $10 
-Ii,"  $.75  "s,"  $10  "t;"  total  $16,360:  W.  North 
.\ve.,  from  N.  Central  Park  Ave.,  to  N.  48th 
.\ve.,   on   brick.    (3).   $.70   "a,"   .$.20   "b."  $4C 
■■h."  $.18  "f,"  $2.19  "j,"  $45  "m,"  $5  "n,"  $20 
"n."  $10  "p,"  $.75  "s,"  $10  "t;"  total  $107,800: 
\V.  13th  St.,  from  S.  Canal  St.,  to  S.  Jeffer- 
son  St..  on   asphalt,  $.50  "q.''  $.25%   "r,"  $.20 
"f."  $2.13  "i,"  $45  "m,"  $5  "n,"  $20  "o."  $10 
"p,"  $.75  "s,"  $10  "t;"  total  $6,245:  Wolfram 
St..   from  N.  Halsted   St.,  to  Racine  Ave.,  on 
asphalt.    (2),  $50   "c,"  $.20  "f."  $1.87  "i,"  $45 


"m,"   $5   "n,"   $20   "o."  $10   "p,"  $.75   "s,"  $10 
"t;"  total  $19,596:     Jno.  A.   McGany  Co.,  188 
E.  Madison     St.,      Chicago,      Cottage     Grove 
Ave.,  from  51st  St.,  to  59th  St.,  on  creosoted 
wood  blick,    (2),  $.22  "c,"  $..30  "d,"  $.50  "h," 
$.12  "f,"  $2.92  "k,"  $45  "m,"  $5  "n,"  $20  "o," 
$10    "p,"    $.75    "s,"    $10    "t;"'    total     $65,105: 
Hollvwood    Ave.,    from    Southport    Ave.,      to 
N.    Clark   St.,   on   macadam,    (2),   $.59%    "c," 
$.50  "g,"  $.12  "f,"  $1.14  "1,"  $45  "m,"  $5  "n," 
$10   "o,"   $.75    "s,"'    $10     "t;"     total     $5,659: 
American   Asphalt    Paving   Co.,   404   Chamber 
of  Commerce,  Chicago,  E.  55th  St.,  Lake  Ave., 
to   Everett  Ave.,   on   asphalt,    (1),  $.61%   "c," 
$.19  "f,"  $1.92  "i,"  $45   "m,"   $5  "n,"  $20  "o," 
$10   "p,"  $.75   "s,"   $10   "t;"   total  $7,367:     S. 
Michigan  Ave.,   from   E.   68th   St.,   to   E.   71st 
St.,  on  asphalt,   (1),  $.61%  "c,"  $.50  "g,"  $.20 
•■f,"  $1.69  "i,"  $45  "m,"  $5  "n,"  $20  "o,"  $1" 
"p,"   $.75   "s,"   $10   "t;"    total   $14,275:    North 
Shore   Ave.,    from   Evanston   Ave.,   to   830   ft. 
east  of  Evanston  Ave.,  on  asphalt,    (2)     $.60 
"c,"  $.50  "g,"  $.20  "f,"  $2  "i,"  $45  "m,"  $5  "n," 
$20    "o,"    $10    "p,"    $.75    "s,"    $10    "t;"     total 
$6,670:     W.    13th   St.,    from    S.    Canal    St.,   to 
S.   Jefferson    St.,    on   asphalt,    (1;,   $.54     "q," 
$.32  "r,"  $.22  "f,"  $1.75  "i,"  $45  "m,"  $5  "n," 
$20    "o,"   $10   "p,"  .  $.75   "s,"    $10     "t ;'     total 
$5,370:     Wolfram    St.,    from    N.    Halsted    St. 
to   Racine  .Ave.,   on  asphalt,    (1),     $.61%-  "c," 
$.22   "f."  $1.74  •■!,"•  $45  "m."  $5  "n,"  $20  "o," 
$10   "p."  $.75  "s,"  $10  "t;"  total  $19,086:  Jos. 
Homeddy,  79  Dearborn  St.,   Chicago,   Cottage 
Grove  Ave.,  from  70  ft.  north  of  51st  St.,  to 
59th   St.,   on  creosoted   wood   block,   $.03   "c," 
$.41   "d,"   $.40   "h,"  $.25   "f,"     $3.47    "k,"   $45 
"m."   $5   "n."   $20   "o."  $10   "p,"   $.75   "s,"   $10 
"t;"  total  $76,960:   W.   13th  St.,   S.  Canal   St., 
to  S.  Jefferson   St.,  on   asphalt,   (3),  $.60  "q," 
$.40  "r,"  $.25  "f."  $2  "i."  $45  "m,"  $.5  "n,"  $20 
"o,"   $10   "p,"   $.75   "s,"   $10   "t;"total     $6,095: 
Central  Paving  Co.,  172  Washington  St.,  Chi- 
cago, S.  Centre  Ave.,  from  W.  63rd  St.,  to  W. 
67th   St.,   on  brick.  $.75   "a,"  $.25   "g,"     $2.23 
"j,"  $45   "m,"  $5   -'n,"  $20   ^'o."   $10   "p,"  $.75 
"s,"    $10    "t;"    total    $14,653:      Citizens      Con- 
struction Co.,  Chamber   of   Commerce,   Chica- 
go,   alley    in    Calumet     Ave.,   E.   48th    St.,   to 
Grand   Blvd.,   E.  49th   St.,   on   brick,  $.30- "e," 
$3.49    "j,"   $5    "n,"   $10    "p:"    Cottage     Grove 
Ave.,    from  70    ft.   north   of   51st   St.,  to  59th 
St.,  on  cresoted  wood  block,  $..58  "c,"  $.33  "d.'' 
$.80  "h,"  $.20  "f,"  $2.86  "k,"  $45  "m,"  $5  "n," 
$20  "o,"  $10  "p,"  $.75  "s,"  $10  "t;"  total  $69,- 
234:     W.   North  Ave.,  from  N.   Central   Park 
Ave.,  to  N.  48th  Ave.,  on  brick,  (2),  $..55  "a," 
$.40  "b,"  $..37  "h,"  $.20  "f,"  $2.14  "j,"  $45  "m," 
$5  "n,"  $20   "o,"   $10   'p,"     $.75   '''s,"  $10   "t ;" 
total -$103,892:     A.   J.   McAlIcster,    1.542   Gar- 
field  Blvd.,   Chicago,   S.   Centre   St.,    from   W. 
63rd   St.,   to   W.   67th   St..   on   brick,  $.68   "a," 
$.20  "g,"  $2,21   "j,"  $45  "m,"  $5  "n,"  $20  "o," 
$10  "p,"  $.75  "s,"  $10  "t;"  total  $14,276:  The 
Ryan   Co..  133  La  Salle   St..   Chicago.   (1),  S. 
Centre  St.,  from  W.  63rd  St.,  to  W.  67th  St., 
on    brick.    (1),   $.70   "a,"    $.03   "q,"   $2.03   "j," 
$45   "m,"  $5   "n,"   $20   "o,"   $10   "p,"  $.75   "s, 
$10     t:"   total   $1.3,280:     Cottage   Grove   Ave., 
70   ft.  north  of  51st   St.,  to  .59th   St.,   on  cre- 
osoted wood   block,    (1),   $.55     "c,"   $.32  "d," 
$.60  "h,"  $.15  "f,"  $2.63  "k,"  $45  "m."  $5  "n," 
$20    "o,"   $10   "p,"    $.75    "s."    $10     "t;"    total 
$62,671:     The   Barber   Asphalt   Co..     Tribune 
Bldg.,  Chicago,  E.  55th  St.,  from  314  ft.  east 
of    Lake    Ave.,    to    Everett    .Ave.,    on    asphalt, 
(3),  $.56  "c."  $.20  "f,"  $2.37  "i,"  $45  "m,"  $5 
"n,"  $20  "o,"  $10  "p,"  $.75  "s,"  $10  "t;"  total 
"n,"  $20  "o,"  $10  "p,"  $.75  "s,"  $10  "t;"  total 
$8,541:     S.   Michigan   .\ve.,   from   E.  68th   St., 
to  E.  71st  St.,  on  asphaU,   (3),  $..57  "c,"  $.63 
"g,"  $.20  "f,"  $2.09  "i,"  $45  "m,"'$5  "n,"  $20 
"o,''  $10  "p,"  $.75  "s,"  $10  "t;"  total  $16,709: 
i.orth    Shore    .Ave.,    from    Evanston    Ave.,    to 
830  ft.  east  of  Evanston  .Ave.,  on  asphalt    (3) 
$.51  "c,"  $.63  "g,"  $.20  "f,"  $2.22  "W  $45'  "m," 
$5   "n,"   $20   "0,"   $10   "p.-  $.75   "s,"  $10  "t :" 
total  $7,134:    W.  13th  St.,  from  S.  Canal  St., 
to  S.  Jefferson   St.,  on  asphalt,  $.50  "q,"  $.32 
"r."  $.20  "f,"  $2.25  "i,"  $45  "m,"  $5  "n."  $20 
"o,"  $10   "p,"  $.75  "s,"  $10   "t;"  total  $0,580: 
Wolfram    St.,    from    N.    Halsted    St.,   to   Ra- 
cine Ave.,  on  asphalt,  $.57  "c,"  $.20  "f,"  $2.31 
"i."  $45  "m,"  $5  "n,"  $20  "o,"   $10  "p."  $75 
•■s.''  $10  "t;"   total  $22,823:     Jas.  A.   Lackley 


Co.,  Chamber  of  Commerce,  Chicago,  alley, 
Calumet  Ave.,  from  E.  48th  St.,  to  Grand 
Blvd  E.  49th  St.,  on  brick,  $.20  "e,"  $2.04 
"j,"  S5  "n,"  $10  "p:"  AUev  St,  Lawrence  .Ave., 
E.  47th  St.,  to  Forrestville  Ave.,  E.  48th  St.. 
on  brick,  $.20  "e,"  $2.64  "j  :"  Alley,  Grand 
Blvd.,  E.  48th  St.,  to  Vincennes  Ave.,  from 
E.  49th  St.,  on  creosoted  wood  block,  (1), 
$.20  "e,"  $2.96  "k,"  $5  "n."  $10  "p,"  $4,0ii2: 
S.  Centre  .\ve.,  from  W.  63rd  St.,  to  W.  67th 
St.,  on  brickr  $.73  "a,"  $.35  "g."  $2.19  "j,"  $45 
"m,"  $5  "n,"  $20  "o,"  $10  "p,"  $.75  "s,"  $10 
"t;"  total  $14,490:  Cottage  Grove  Ave.,  from 
70  ft.  north  of  51st  St.,  to  59th  St.,  creosoted 
wood  block,  $.60  "c,"  $.34  "d,"  $.40  "h,"  $.15 
"f,"  $2.28  "j,"  $45  "m,"  $.5  "n,"  $20  "o,"  $10 
■•p,"  $.75  "s,"  $10  "t ;"  total  $68,852 :  W.  North 
Ave.,  from  N.  Central  Park  Ave.,  to  N.  48th 
Ave.  brick,  $.50  "a,"  $.25  "b,"  $.75  "h,"  $.1.". 
"f,"  $2.28  'j,"  $45  "m,"  $5  "n,"  $20  '"o,"  $lii 
"p,"  $.75  "s,"  $10  "t;"  total  $113,096:  R._  F. 
Conway  Co.,  Chamber  of  Commerce,  Chica- 
go, S.  Centre  St..  from  W.  63rd  St.,  to  W. 
67th  St.,  on  brick  $.68  "a."  $.10  ''g,"  $2.32 
"j,"  $45  'm,"  $5  n,"  $20  "o,"  $10  "p,"  $.75 
"s,"  $10  "t;"  total  $14,720:  Cottage  Grove 
Ave.,  from  70  ft.  north  of  51st  St.,  to  59th 
St.,  on  creosoted  wood  block,  $.60  "c,"  $.3. 
"d,"  $.111  "h,"  $.20  "f,"  $3.24  "k,"  $45  "m,"  $5 
"n,"  $20  "o."  $10  "p,"  $.75  "s,"  $10  "t ;"  total 
$6f),293:  E.  55th  St..  from  314  ft.  east  of 
Lake  Ave.,  to  Everett  Ave.,  on  asphalt,  (2). 
$.60  "c,"  $.20  "f,''  $2.23  "i."  $45  "m,'  $5  "n." 
$20  "o,"  $10  "p,"  $.75  "s,"  $10  "t;"  total 
$8,220:  Grand  .Ave.,  from  W,  Chicago  A\e.. 
to  N.  Kedzie  Ave.,  on  brick.  (3),  $.68  "a.'' 
$.10  "h,"  $2.47  "j,"  $45  "m,"  $5  "n."  $20  "o." 
$10  "p,"  $.75  "s,"  $10  "t:"  total  $12,879:  S. 
Michigan  Ave.,  from  E.  68th  St.,  to  E.  71st 
St.,  on  asphalt,  $.60  "c."  $.50  "g,"  $.2o  "l." 
$2.30  "i,"  $45  "m,"  $5  "n,"  $20  '■o,"  $10  "p." 
$.75  "s."  $10  "t;"  total  .$17,882:  W.  North 
Ave.,  from  N,  Central  Park  Ave.,  to  N.  48th 
Ave.,  on  brick,  $.67  "a,"  $.30  "b,"  $.10  "h," 
$.20  "f,"  $2.30  "j,"  $45  "m."'  $5  "n,"  .$20  "o." 
$10  "p,"  $.75  "s,"  $10  "t;"  total  $111,103 
North  Shore  Ave,,  from  Evanston  Ave.,  to 
830  ft.  east  of  Evanston  Ave.,  on  asphalt. 
(1).  $.60  "c."  $.10  "g,"  $.20  "f,"  $1.98  "i,"  $4.5 
"m,"  $5  "n,"  $20  "o,"  $10  "p,"  $.75  "s,"  $lii 
"t;''  total  $6,4.58':  W.  13th  St.,  from  S.  Canal 
St..  to  S.  Jefferson  St.,  on  asphalt,  (2),  $.6(» 
"q,"  $.40  "r,"  $.20  "f,"  $1.92  "i,"  $45  "m,"  $5 
"n,"  $20  "o,"  $10  "p,"  $.75  "s,"  $10  "t;''  total 
$5,885;  Wolfram  St.,  from  N.  Halsted  St., 
to  Racine  Ave.  on  asphaU.  (3).  $60  "c,"  $.2n 
"f."  $1.84  "i,"  "m,"  $5  "n,"  $20  "o,"  $li' 
■■p."  $.75  "s,"  $10  "t;"  total  $19,853. 

The  following  contracts  have  already  been 
awarded  on  the  above  work :  Alley  48th  St., 
to  49th  St.,  Grand,  Blvd.  to  Vincennes  Ave., 
creosoted  wooden  block  on  0-m.  Portland 
cement  concrete  base.  Jas.  A.  Sackley  Co., 
307  Chamber  of  Commerce  Bldg.,  Chicago,  f^r 
$4,002.  Center  Ave.,  63rd  St.  to  67th  St.. 
vitrified  paving  brick  on  6-in.  Portland  cement 
concrete  base.  The  Ryan  Co..  1.33  LaSalle  St., 
Chicago,  for  $13,280.  Cottage  Grove  Ave.. 
51st  St.  to  59th  St.,  creoioted  wooden  block 
on  6-in.  Portland  cement  concrete  base.  The 
Ryan  Co.,  133  LaSalle  St.,  Chicago,  for 
$62,671.  E.  55th  St.,  Lake  Ave.,  to  Everett 
Ave.,  asphalt  on  6-in.  Portland  cement  con- 
crete. The  American  Asphalt  Co.,  404  Cham- 
ber of  Commerce  Bldg.,  Chicago,  for  $7,367. 
North,  Ave,.  Central  Park  Ave.  to  4Sth  .Ave.. 
vitrified  pavin,g  brick  on  6-in.  Portland  ce- 
ment concrete  liase,  for  $103,104.  Union  Pav- 
ing Co.,  184  LaSalle  St.,  Chicago,  111.  North 
Shore  .''lvc.,  Evanston  Ave.  to  830  ft.  east,  as- 
phalt on  (i-in.  Portland  cement  concrete  base. 
R.  F.  Conway  Co.,  720  Chamber  of  Commerce 
Bldg.,  Chicago,  for  $6,4.58.  W.  1.3th  St.,  S. 
Canal  St.  to  S.  Jefferson  St.,  asphalt  on  6-in. 
Portland  cement  concrete,  American  .\sphalt 
Co..  404  Chamber  of  Commerce  Bldg..  Chi- 
cago, $5,3711.  Wolfram  St.,  Halsted  St.  to 
Racine  .Ave.,  asphalt  on  6-in.  Portland  ce- 
ment concrete  base,  .\merican  Asphalt  Co.. 
404  Chamljer  of  Commerce.  $19,086. 
Indiana. 
•I«Bids  will  be  received  until  noon,  October 
4,  by  County  Commissioners  at  Spencer,  Iml,, 
for  the  construction   (jf  macadamized  road   in 
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Washington  township.  George  W.  Edwards  is 
Auditor  of  the  County. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct.  3, 
liy  the  County  Commissioners  at  Greencastlc, 
Ind.,  for  the  construction  of  macadam  road 
ni  Cloverdale  township.  D.  V.  MotYett  is  Au- 
<litor  of  Putnam  county. 

4«Bids  will  be  received  by  Commissioner  of 
Knox  County  at  Vincennes,  Ind..  until  Oct.  2, 
for  the  construction  of  three  gravel  roads.  J. 
T.  Scott  is  Auditor  of  the  county. 

^•Board  of  Public  Works.  Indianapolis.  Ind., 
will  receive  bids  until  10  a.  m.,  Sept.  21,  for 
the  improvement  of  Illinois  St.,  from  north 
property  line  of  McCarty  St.  to  south  property 
line  of  Ray  St.,  by  grading  and  paving  the 
roadway, 

^Bids  will  be  received  by  Common  Council, 
Rushville,  Ind.,  until  7  :'^f\  p.  m.,  Sept.  20,  for 
the  construction  of  3,00(1  sq.  fl.  of  cement  side- 
walks on  Maple  St.  Thomas  S.  Caulev  is  Citv 
Clerk. 

The'  County  Commissioners  at  Vernon,  Ind., 
have  awarded  contracts  for  the  construction 
of  two  pikes  in  Campbell  tow-nship  to  Wilkin- 
son &  Co.,  of  North  Vernon.  Ind.,  for  $5,551, 
and  AlcCIure  &  Jater  of  Haltnn,  Ind.,  for  $5,- 
025.     Bids  were  opened  Sept.  5. 

Ward  Hawkins  of  Sullivan,  Ind.,  has  been 
awarded  a  contract  by  the  commissioners  of 
Sullivan  County,  Sullivan,  Ind.,  for  the  con- 
struction of  a  rock  road  in  Cass  township  for 
?8,240.     Bids  were  opened  Sept.  ij. 

A  contract  has  been  awarded  to  the  Julius 
Keller  Construction  Co..  fcr  cement  side- 
walks and  sodded  lawns  in  Capitol  Ave., 
from  10th  to  21st  Sts.,  in  Indianapolis,  Ind. 
The  walks  will  cost  $.12^i!  per  sq.  ft.,  and 
the  lawns  $10  per  sq.  yd. 

All  bids  opened  Sept.  5  at  Greensburg, 
Ind.,  for  the  construction  of  a  gravel  road  in 
Salt  Creek  Township  have  been  rejected. 
Frank  E.   Ryan   is  County  Auditor. 

Daniels  &  Lyst,  Wysor  St..  Muncie.  Ind., 
liave  been  awarded  a  contract  at  Muncie,  for 
the  improvement  of  Brick  St.,  for  $21,300. 
Bids   were   opened    Sept.   7. 

John  Adams  of  Lebanon.  Ind..  has  been 
awarded  a  contract  by  the  county  conimis- 
sioners  at  Lebanon,  for  the  construction  of 
two  gravel  roads  in  Sugar  Creek  Township 
for  $5,200  and  $4,.<50.  Bids  were  opened 
Sept.  8. 

James  B.  Little  of  Indianapolis,  Ind..  has 
been  awarded  a  contract  by  the  county  com- 
missioners at  Wabash,  Ind.,  for  the  con- 
struction of  a  highway,  on  the  line  between 
Xoble  and  Waltx  townships,  also  gravel  or 
macadam  road  in  Chester  township  for  $12,- 
497.     Bids   were   opened   Sept.   6. 

Hutsel  &  Wolfcale  of  Markle,  Ind.,  have 
been  awarded  a  contract  by  the  Adams  County 
Commissioners  at  Decatur.  Ind.,  for  the  con- 
struction of  a  macadam  road,  two  iniles  in 
length,  in  Peble  township,  for  $5,076.  Bids 
were  opened   Sept.  5. 

Geo.  A.  Matthews,  Fowler,  Ind.,  has  been 
awarded  a  contract  by  the  County  Commis- 
sioners at  Fowler  for  the  construction  of  the 
Bart  stone  road  .in  York  township,  a  dis- 
tance of  three  miles  for  $8,220.  Bids  were 
opened  Sept.  6- 

The  Commissioners  of  Warren  County  at 
Williainsport.  Ind.,  have  awarded  a  contract 
to  Davis  &  Booker  of  Windfall.  Ind.,  for  the 
construction  of  gravel  roads  in  Pine  and 
Steuben  townships  for  $26,907.  Bids  were 
opened    Sept.  5. 

Wilk  &   Co.  have  been  awarded  a  contract ' 
by    the    County    Commissioners    at    Rushville, 
Ind.,  for  the  construction  of  the  township  line 
road   between   Orange  &   Anderson  townships 
for  $8,750.     Bids  were   opened   Sept.  6. 

Iowa. 

The  City  Council  of  Clinton,  Iowa,  has 
decided  to  pave  Third  Ave.,  between  Second 
and  Third  St.,  with  brick.  City  Engineer  R. 
C.  Hart  has  estimated  the  cost  of  paving  the 
avenue  with  brick  on  a  concrete  bed  at 
S5,660. 

The  City  Council  of  Waterloo,  la.,  con- 
templates paving  the  down  town  district  of 
the  city  with  either  asphalt  or  brick. 

Property   owners   on   Sixth   Ave.,   northeast 


of  13th  St.,  in  Fort  Dodge,  la.,  are  agitating 
the  paving  of  Sixth  Ave.,  for  a  distance  of 
two  blocks  to  connect  with  the  15th  St.  pav- 
ing. 

J.  M.  Kencty  of  70  Clark  St.,  Dubuque,  (a., 
has  been  awarded  a  contract  in  that  city  for 
the  improvement  of  Bluff  St.,  for  $14,698. 
The  work  includes  8,557  sq.  yds.  of  sarco 
paving,  3,620  hn.  ft.  of  combined  curb  and 
gutter  and  18  ft.  of  curb  reset.  Bids  were 
o])ened   Sept.   1. 

Kentucky. 

Farmers  along  the  Charlestown  road,  near 
New  Albany,  Ky.,  are  discussing  a  proposi- 
tion to  widen  that  thorou.ghfarc,  which  is  one 
of  the  most  extensively  traveled  roads  lead- 
ing to  New  Albany.  It  is  planned  to  widen 
the  road   from  .30  ft.  to  .50  ft. 

Massachusetts. 

The  Massachusetts  Highway  Commission  at 
Boston,  Mass.,  has  awarded  the  following 
contracts  in  connection  with  the  building  and 
improving  of  state  highways:  Henry  M.  Mc- 
Bride  of  Brighton  received  the  contract  for 
the  construction  of  6,200  ft.  of  the  state  high- 
way in  the  town  of  Milford  for  $10,030:  Mr. 
McBride  was  also  awarded  the  contract  for 
building  1,250  ft.  of  macadam  road  for  the 
selectmen  of  Milford  for  $2,005;  D.  H. 
Damon  of  Ashby  will  build  5,500  ft.  of  the 
state  road  in  Townsend  and  Ashbv  for 
$8,420;  The  Worcester  Broken  Stone  Co.,  of 
Worcester,  was  awarded  the  contract  for  sur- 
facing 8,200  ft.  of  the  state  road  in  the  town 
of  Palmer  for  $4,922;  H.  L.  Thoirias  of  Mid- 
dleboro  will  surface  about  8,900  ft.  of  the 
state  highway  in  the  town  of  Whitman  for 
$3,889.  The  contracts  for  work  in  the  towns 
of  Sturbridge  and  Sandurch  were  not  avi'ard- 
ed. 

Minnesota. 

^Bids  will  be  received  until  8  p.  m.,  Sept. 
19,  by  J.  A.  E.  Grenier,  City  Clerk,  Cloquet, 
Minn.,  for  the  construction  of  water  mains  and 
sewers  as  follows:  Approximately  7,000  lin. 
ft.  8-in.  sewer  pipe ;  approximately  7,700  lin. 
ft.  6-in.  cast  iron  water  pipe ;  appro.ximately  18 
manholes ;  excavating  and  back-filling  of  ap- 
proximately 7,400  cu.  yds.  of  earth  and  rock. 

•|«Bids  will  be  received  until  8  p.  m..  Sept. 
26,  by  Village  Council  of  Farmington,  Minn., 
for  the  construction  of  a  water  works  system, 
wells,  pump  engine.  9,600  water  mains  from  4 
to  8  in.  in  diameter.  L.  .A.  Wittier  is  Village 
Recorder. 

Recommendations  for  levies  of  $3,000  for 
the  Getchell  road  over  the  hill  at  West 
Duluth  and  $5,000  for  the  completion  of  the 
Sundby  road  were  tuadc  to  the  conference 
committee  in   Duluth,   Minn.,   recently. 

The  General  Contracting  Co.  has  been 
awarded  a  contract  in  St.  Paul,  Minn.,  for 
the  paving  of  Dayton  Ave.,  from  60  ft.  west 
of  Summit  .Ave.,  to  .Avon  St.,  with  asphalt 
for  $41, .539. 

Missouri. 

•J*Bids  will  be  received  until  5  p.  m.,  Sept. 
19,  by  A.  J.  McKcnzie,  City  Engineer,  Webb 
City,  Mo.,  for  the  construction  of  0,959  sq. 
yds.  of  asphalted  macadam  pavement.  .A  cer- 
tified check  for  $50  must  be  filed  with  each 
bid. 

The  City  Council  of  Webb  City,  Mo.,  has 
ordered  City  Engineer  A.  J.  McKenzie  to 
prepare  plans,  specifications  and  estimates 
for  resurfacing  with  asphaltic  oil  41,282  sq. 
yds.  of  macadam  pavement.  Plans  are  to  be 
submitted   about   Sept.    19. 

Nebraska. 

4*Bids  will  be  received  until  noon,  Sept.  16, 
by  F.  W.  Irish,  City  Clerk,  Alliance,  Nebr., 
for  the  construction  of  sanitary  sevter  lateral 
in  District  No.  20,  being  in  the  alley  between 
Toluca  .^ve.  and  Emerson  .Ave.,  from  3d  to 
7th  St.  The  work  includes  1.400  ft.  of  8-in. 
vitrified  pipe  sewer.  3  manholes.  1  flushtank, 
and  22  lin.  ft.  %-in.  XH  lead  water  service. 

Frank  Clark  has  been  awarded  a  contract 
by  the  County  Commissioners  of  Lancaster 
County.  Lincoln,  Neb.,  for  the  grading  of  a 
county  road  between  the  southwest  corner  of 


the  northwest  quarter  of  section  .32,  tow-n  12 
r.   0.   and   the   county   line,  a   distance   of   5% 
miles  for  $400.     Bids  were  opened  Sept.  7. 
New  Jersey. 

^Bids  will  be  received  by  Maurice  Lindsay, 
Borough  Clerk,  Tenally,  N.  J.,  until  8  p.  ni.. 
-Sept.  II,  for  the  construction  of  a  stone  road 
in  that  place  known  as  Sylvan  .-Vve.  or  Boule- 
vard, extending  from  the  south  borough  line 
to  the  southerly  borough  line  of  .-Mpinc,  X  J 
a  distance  of  about  1%  miles.  Watson  '  g" 
Clark,  Hillside  .Ave.,  Tenafly,  N.  J.,  is  Borough 
Engineer. 

The  Board  of  Chosen  Freeholders  of  Essex 
County,  Newark,  N.  J.,  has  awarded  a  con- 
tract to  Robert  Donetz,  27  Highland  Ave., 
Newark,  for  grading  and  paving  Pleasant  Val- 
ley with  Telford  for  $29,625.  Bids  were  opened 
Sept.  8. 

The  Essex  and  Hudson  Joint  Bridge  Com- 
mittee, in  session  at  Jersey  City,  N.  J.,  has 
failed  to  come  to  an  agreement  relative  to 
the  proposed  paving  of  the  Plank  road.  The 
Hudson  County  authorities  are  in  favor  of 
the  use  of  wood  block  and  the  Essex  County 
authorities  wish  the  road  paved  with  granite. 

New  York. 

•J-Bids  will  be  received  until  11  a.  m.,  Sept. 
14,  by  George  Mc.Aneny,  President  of  the 
Borough  of  Manhattan.  New  York  City,  for 
two  paving  contracts  as  follows:  No.  l'  for 
maintaining  the  asphalt  pavement  on  Broad- 
way, from  the  north  side  of  Canal  St.  to  14th 
St.,  where  .the  original  contract  has  been 
abandoned.  Engineer's  estimate  of  amount  of 
work  to  be  done:  5.000  sq.  yds.  of  asphalt 
pavement,  including  binder  course.  25  cu. 
yds.  of  concrete.  No.  2,  for  repairing  as- 
phalt block  pavemeiit  in  the  Borough  of  Man- 
hattan. Engineer's  estimate  of  amount  of 
work  to  be  done:  250  cu.  yds.  of  Portland 
cement  concrete,  including  mortar  bed.  5,000 
sq.  yds.  of  new  asphalt  block  pavement.  300 
.sq.  yds.  of  old  asphalt  block  pavement  re- 
laid. 

•I«Bids  will  be  received  until  11  a.  m.,  Sept. 
17,  by  the  President  of  the  Borough  of  Man- 
hattan, New  York  City,  at  his  office.  Room 
14,  City  Hall,  for  15  street  improvement  con- 
tracts, the  largest  one  being  as  follows: 
No.  12,  for  regulating  and  repaving  with 
sheet  asphalt  pavement  on  concrete  founda- 
tion, the  roadway  of  46th  St.,  from  west  side 
of  8th  Ave.  to  the  east  side  of  11th  .Ave. 
Engineer's  estimate  of  amount  of  work  to 
be  done:  .8.400  sq.  yds.  of  asphalt  eavement, 
including  binder  course.  1,650  cu.  yds.  of 
Portland  cement  concrete.  .3,880  lin.\ft.  of 
new  bluestone  curbstone,  furnished  and  set. 
1,000  lin.  ft.  of  old  bluestone  curbstone,  re- 
dressed, rejointed  and  reset.  11  noiseless 
heads  and  covers,  complete,  for  sewer  man- 
holes, furnished  and  set.  5  noiseless  heads 
and  covers,  complete,  for  water  manholes, 
furnished  and  set.  The  time  allowed  for 
doing  and  completing  the  above  work  will 
be  fifty  working  days.  The  amount  of  se- 
curity required  will  be  Six  Thousand  Dollars 
( $6,000 ) . 

^Bids  will  be  received  by  Thomas  H. 
O'Neill,  Mayor,  .\uburn,  N.  Y.,  until  8  p.  m., 
Sept.  20,  for  the  paving  of  Osborne  St.  with 
Medina  sandstone  block  and  1,800  lin.  ft.  of 
medina  sandstone  curbing.  Plans  and  specifi- 
cations may  be  obtained  from  Elbert  C.  .-M- 
drich.  City  Engineer.  J.  S.  Hanlon  is  City 
Clerk. 

The  Board  of  Contract  and  Supply  of 
Troy,  N.  Y.,  has  awarded  a  contract  to 
John  H.  Gleason  &  Co.,  to  lay  1,350  sq.  yds. 
of  asphalt  pavement  on  Sixth  .Ave.,  from 
Rennselaer  to  Middleburgh  St.,  for  $1.75  per 
sq.  yd. 

Borough  President  Steers  of  Brooklyn,  N. 
Y.,  has  announced  that  as  soon  as  plans  can 
be  perfected,  and  the  kind  of  pavement  de- 
cided upon,  work  will  start  on  replacing  the 
macadam  on  Ocean  .Ave.,  from  Prospect 
park  to  Dorchester  St.  It  is  the  plan  of  the 
borough  president  to  asphalt  the  whole  length 
of   the   avenue. 

The  Board  of  Estimate  has  authorized  the 
following  public   improvement.',   for  Brooklyn, 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 


46 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  II. 


N.  Y.,  aggregating  an  expenditure  of  $200,- 
000;  work  will  begin  immediately:  Paving 
with  granite  block  a  strip  20  ft.  wide  and 
centrally  located  in  Flatbush  Ave.  between 
Avenues  N  and  U.  Estimated  cost,  $12,200. 
Regulating  and  grading,  where  necessary, 
Diamond  St.  from  Meserole  .^.ve.  to  Green- 
point  Ave.,  and  paving  with  asphalt,  from 
Meserole  Ave  to  Calyer  St.,  and  with  granite 
block,  from  Calyer  St.  to  Greenpoint  Ave. ; 
estimated  cost,  $10,600.  Paving  with  asphalt, 
Dumont  Ave.,  from  Van  Sicklen  to  Schenck 
Ave.;  estimated  cost,  $3,400.  Paving  with  as- 
phalt, Sunnyside  Ave.,  from  Vermont  St.  to 
Miller  Ave;  estimated  cost,  $3,500.  Paving 
with  asphalt,  Himrod  St.,  from  St.  Nicholas 
Ave.,  to  the  borough  line ;  estimated  cost 
$2,300.  Paving  with  asphalt,  East  31st  St., 
from  Beverley  road  to  Tilden  Ave. ;  estimat- 
ed cost,  $3,200.  Regulating  and  grading  53rd 
St.,  from  New  Utrecht  Ave.  to  18th  Ave. ;  es- 
timated cost,  $12,500.  Regulating  and  grad- 
ing Sutter  Ave.,  from  Berriman  St.  to  Mon- 
tauk  Ave. ;  estimated  cost,  $1,400.  Regulat- 
ing and  grading  Livonia  Ave.,  from  Barrett 
St.  to  Hopkinson  Ave. ;  estimated  cost, 
$4,300.  Grading  to  a  width  of  24  ft.  on  each 
side  of  the  center  line  89th  St.,  from  3rd  Ave. 
to  4th ;  grading  to  a  width  of  20  ft.  on  each 
side  of  the  center  line,  from  4th  Ave.  to  5th, 
and  curbing  and  flagging,  from  3rd  Ave.  to 
5th.  Estimated  cost,  $4,800.  Regulating  and 
grading  Montgomery  St.,  from  Bedford  .Ave. 
to  Rogers;  estimated  cost,  $9,800.  Grading 
Lott  Ave.  from  East  98th  St.  to  Junius ;  curb- 
ing from  Aniboy  St.  to  Bristol,  and  curbing 
from  Amboy  Watkins  St.  to  Junius ;  estimat- 
ed cost,  $11,200. 

The  Board  of  Control  of  Rochester,  N.  Y., 
has  awarded  a  contract  for  the  paving  of 
Arnett  St.,  with  brick  to  Hagaman,  Miller 
&  Hagaman   for  $52,012. 

The  Sicilian  Asphalt  Paving  Co.,  41  Park 
Row,  New  York,  N.  Y.,  has  been  awarded 
the  contract  by  the  Park  Board,  Department 
of  Parks,  New  York  City,  for  reconstruct- 
ing the  roadway  of  the  I5ron.x  and  Pelham 
parkway,  including  surfacing  with  asphalt 
earth  mixture  from  its  junction  with  the 
eastern  boulevard  to  the  tracks  of  the  N.  Y., 
N.  H.  &  PI.  Rv.,  Harlem  River  branch  in 
the  borough  of  the  Bronx,  for  $18,334.  Bids 
were   opened   Aug.    18. 

The  Sicilian  Asphalt  Paving  Co.,  41  Park 
Row,  New  York,  N.  Y.,  has  been  awarded 
a  contract  by  the  department  of  parks  of 
New  York  City  for  the  construction  of  rock 
asphalt  mastic  where  directed  on  the  walks 
of  Central  Park  and  other  parks  in  the  city 
for  $29,425.     Bids  were  opened  .\ug.   18. 

Ohio. 

^•Director  of  Public  Service  of  the  city  of 
Ashtabula,  O.,  will  receive  bids  until  noon, 
Sept.  10,  for  furnishing  the  necessary 
labor  and  material  for  the  improve- 
ment of  Mill  St.  from  Mill  St.  to 
Fern  St.,  and  Strong  St.  from  Hope  St.  to 
Fern  St.,  and  Strong  constructing  a  sewer 
therein,  according  to  the  plans  and  specifica- 
tions on  file  in  said  office.  The  work  includes 
approximately:  1,916  lin.  ft.  of  8-in.  sewer,  5 
manholes,  2  manhole  and  flushtanks  combined, 
and  all  other  labor,  material,  branches  and  ap- 
purtenances. Bidders  must  use  the  proposals 
furnished  by  said  city,  which  may  be  obtained 
at  the  office  of  the  Engineer  of  the  Department 
of  Public  Service,  and  they  must  comply  with 
the  "Instructions  for  Bidders"  therein  con- 
tained. A.  J.  Richardson,  Clerk  Department  of 
Public  Service,  Ashtabula,  Ohio. 

•J«Bids  will  be  received  by  B.  M.  Cook,  Vil- 
lage Clerk,  I^nkcwod,  Ohio,  until  noon,  Sept. 
19,  for  the  necessary  labor  and  material  for 
the  construction  of  pavement  on  Northland 
Ave.,  from  Detroit  to  West  Madison  Ave., 
and  on  Franklin  Ave.,  from  Ridgcwood  Ave. 
to  Clarence  Ave.  Plans  and  specifications  for 
the  work  are  on  file  at  the  office  of  the  village 
clerk  and  also  at  the  office  of  the  William  H. 
Evers  Engineering  Co.,  332  .Vrcade,  Cleveland 
Ohio. 

•f-Bids  will  be  received  until  noon,  Sept.  30, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  "improvement  of  South  Ave,, 


and  the  Werk  Road  from  the  Cleves  and 
Bridgetown  Pike  to  the  Cleves  and  Warsaw 
Pike  in  Green  township.  Stanley  Struble  is 
President  of  the  Board  and  Fred  Dreihs  is 
Clerk. 

•{•Board  of  County  Commissioners,  Cincin- 
nati, O.,  will  receive  bids  until  noon,  Sept.  30, 
for  the  improvement  of  the  Gurley  Road  from 
Queen  City  Ave.  to  Glenway  Ave,,  in  Green 
township.  Plans  and  specifications  are  on  file 
at  the  office  of  the  Board.  Fred  Dreihs  is 
Clerk. 

The  contract  for  the  paving  of  East  Cherry 
and  North  Erie  Sts.,  in  Massillon,  O.,  has 
been  awarded  to  Philip  Dicfenbach  &  Sons 
by  the  board  of  control.  East  Cherry  .St,  will 
be  paved  from  the  canal  bridge  to  North  Mill 
St.,  and  North  Erie  St,,  from  North  St,,  to 
Cherry  St,  Other  contracts  were  let  for  the 
curbing  and  guttering  of  eight  streets,  as  fol- 
lows :  Pearl  and  Dwight  Sts,  to  George  P, 
Williams ;  Wissmar,  South  Waechter,  Green 
and  Walnut  Sts.  and  Woodland  and  Com- 
monwealth Aves.  to  Urban  &  Schott. 

Chas.  Schindler  has  been  awarded  the  con- 
tract for  building  the  one  mile  of  state  road 
on  the  Holgate  Pike  just  north  of  Defiance, 
O.,  for  $5,840.  The  road  is  to  be  constructed 
under  the  supervision  of  the  state  highway 
commission ;  the  state  paying  part  of  the  cost 
and  the  county  part, 

C,  S,  Dellefield  was  awarded  the  contract 
by  the  village  council  of  Amherst,  O,,  for 
the  macadamizing  of  the  stretch  from  the 
corporation    line    to    Johnson's    hill. 

City  Engineer  Robert  Hoffman  of  Cleve- 
land, O,,  has  forwarded  a  report  to  Council- 
man Dittrick  showing  the  list  of  owners  of 
property  along  the  lake  front  from  Edge- 
water  park  to  Rocky  river.  This  list  was 
prepared  at  the  request  of  Mr,  Dittrick,  who 
is  planning  in  conjunction  with  Public  Serv- 
ice Director  Lea  to  call  a  meeting  of  in- 
terested property  owners  for  the  purpose  of 
iliscussing  plans  for  the  proposed  lake  front 
boulevard. 

The  foil  wing  bids  were  received  by  the 
Board  of  Control  of  Columbus,  O,,  for  tJie 
paving  of  North  High  St.,  from  Fifth  Ave., 
north  to  North  Columbus  St, :  Andrews 
Asphalt  Paving  Co,  of  Hamilton,  O,.  $70,929, 
on  asphalt,  being  the  lowest  bid ;  Cleveland 
Trinidad  Paving  Co,,  $77,138;  A,  G.  Pugh, 
$81,178;  William  Graham,  $84,260:  A,  C, 
Pugh,  $77,614,  on  brick,  being  the  lowest  bid ; 
William  Graham,  $102,586,  on  asphalt  block; 
A.  G.   Pugh,  $137,554,  on  stone  brick. 

The  Board  of  County  Commissioners  at 
Youngstown,  O,,  have  passed  upon  the  pro- 
posed widening  of  the  Early  road  between 
Shehy  and  Oak  Sts.,  and  McGufifey  St,,  a  dis- 
tance of  one  mile.  The  road  will  probably  be 
widened  to  a  width  of  50  ft. 

The  contract  for  macadimizing  one  mile  of 
the  Dayton  and  Troy  pike,  beginning  at  Stop 
10  and  ending  at  a  point  near  Chambers- 
burg,  was  awarded  by  the  county  commis- 
sioners at  Dayton,  O,,  to  Frank  T?ejan  for 
$5,291, 

The  Reading,  O,,  City  Council  has  let  con- 
tracts to  Micheal  Ross  to  improve  Bonnell 
Ave.,  with  macadam  and  a  cement,  curb  and 
gutter,  and  to  August  Smith  to  make  cement 
curbs  and  gutters  in  Pearl,  Harms  and  Read- 
ing  Sts.,   in  that   village. 

The  Engineer  of  the  State  Highway  Board 
of  Ohio  has  submitted  an  estimate  of  the 
cost  of  building  a  sample  of  road  under  its 
plans,  specifications  and  supervision  to  the 
county  commissioners  at  Cincinnati,  O,  The 
Lawrenceburg  and  Harrison  road  in  White- 
water township,  2,9  miles  in  length,  is  the 
road  to  be  rebuilt  by  the  state  board.  The 
estimated  cost  is  $28,562,.50  for  the  materia! 
and  labor,  and  $937,50  for  engineering,  in- 
spection, etc.  Total  is  $29,500,  of  which  the 
state  pays  $0,348,34  and  the  county  $23,151.66, 
The  offer  has  been  accepted  by  the  commis- 
sioners. 

The  County  Surveyor  has  submitted  speci- 
fications to  the  County  Commissioners  at 
Cincinnati,  O,,  for  resurfacing  and  oiling  of 
Cooper  Ave,,  from  Reading  pike  to  Mont- 
gomery  pike   with    estimate   of   cost,   $15,398, 
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which  were  approved.  The  specifications  for 
South  Ave,,  and  Werk  road  from  Cleves  to 
Cleves  and  Warsaw  pike,  estimated  to  cost 
$8,816  were  also  approved.  The  surveyor 
also  submitted  a  revised  estimate,  $9,437,  for 
improvement  of  Gurley  road  from  Queen  City 
.Vve,,  to  Glenway  Ave. 

The  John  Ruehl  Construction  Co,,  the  only 
bidder  for  the  improvement  of  the  Harrison 
and  New  Haven  road  from  Harrison  pike  to 
the  Miami  River  at  New  Baltimore  bid  $29,- 
325,  The  county  commissioners  of  Hamilton 
County,  Cincinnati,  O.,  will  probably  award 
the  contract  to  this   firm. 

Advices  from  Millcreek  Valley,  Cincinnati, 
O.,  state  that  Springfield  Township  Trustees 
are  planning  to  improve  a  number  of  county 
roads  this  fall.  Specifications  have  been  pre- 
pared for  the  improvement  of  the  following 
roads:  McKelvey,  south  of  Compton  bridge; 
Wayne  Ave.,  near  Respass  farm ;  Winton 
road,  between  Compton  road  and  Van  Zant 
road;  Ridgeway,  Forest  and  Laurel  Aves., 
Williamsdale ;  Winton  road  between  Cameron 
road  and  Science  Flail  School :  Winton  road, 
between  Cameron  road  and  Hartbrook's 
place;  Grove  Ave.  south  of  Riddle  road; 
Bank  Lick  road,  ea'St  of  Springdale ;  McKel- 
vey road,  east  of  Heady  farm,  W.  A.  Van 
Cleve  is  township  clerk, 

Edward  Rvan  was  the  low  bidder  for  the 
work  of  paving  three  streets  in  Springfield, 
O,,  with  asphalt,  Mr.  Ryan  bid  $1.75  per  sq. 
yd.  for  asphalt  and  $1,65  per  sq,  yd.  for 
brick.  The  board  of  control  will  probably 
award  the  contract  at  once. 

.Advices  from  Canton,  O.,  state  that  the 
commissioners  and  trustees  of  Jackson  town- 
ship agreed  to  jointly  improve  the  Crystal 
Springs  and  Canal  Fulton  road,  along  the 
canal  for  a  distance  of  500  or  600  ft.  Tiling 
will  be  placed  along  the  canal  bank  and  the 
roadway  raised  about  4  ft.  It  is  estimated 
that  the  work  will  cost  $1,400. 

The  John  Reubel  Construction  Co.,  Hayes 
Ave.,  Cincinnati,  O.,  has  been  awarded  a 
contract  by  the  county  commissioners  at  Cin- 
cinnati, for  the  improvement  of  the  Harrison 
and  New  Haven  road  from  Harrison  pike 
to  the  Miami  River  bridge  at  New  Baltimore, 
Harrison  and  Crosby  townships,  for  $29,267. 
Bids  were  opened  .Aug.  26. 

Oklahoma. 

•J"As  mentioned  under  "Doings  of  the 
Week"  in  our  last  issue,  bids  will  be  re- 
ceived by  Bob  Parman,  City  Clerk,  Oklahoma 
City,  Okla.,  until  5  p.  m.,  Sept.  19,  for  the 
construction  of  16,75  miles  of  asphalt,  a  total 
yardage  of  302,670  sq.  yds.  The  estimated 
cost  of  the  work  is  $984,937.  The  following 
streets  are  included  in  the  work:  11th  St.. 
from  Olie  to  Western,  26  ft,  roadway,  .05 
miles;  Central  Ave.,  from  10th  to  6th  St,,  26 
ft,  roadway,  ,26  miles;  Poplar  Ave,,  from 
Harvey  to  Santa  Fe  Ry,,  40  ft,  roadway: 
Hudson  Ave,,  from  Ave,  "A"  to  Ave,  "D," 
30  ft,  roadway;  "B"  Ave,,  Broadway  to 
Walker  Ave,,  30  ft,  roadway;  Seventh  St,, 
from  Stonewall  to  Lottie,  26  ft,  roadway,  ,22 
miles ;  Linwood  Blvd,,  from  Western  to  10th 
St,,  1,12  miles;  Linwood  Blvd,,  from  10th 
to  16th  St,,  1,60  miles ;  Linwood  Blvd,,  from 
16th  St,,  to  Grand  Blvd,;  16th,  17th  and  18th 
Sts,,  from  Linwood  to  Independence  St,,  20th 
and  21st  Sts,  from  Drexel  to  Independence; 
Drexel  Blvd,,  from  Linwood  to  21st  St.; 
Land  Ave.,  from  16th  St.,  to  21st  St.;  Inde- 
pendence Ave.,  from  17th  St.,  to  21st  St.; 
Young  Blvd.,  from  Linwood  to  i6th  St.;  9th 
St.,  from  Laird  to  East  St.;  Francis  Ave,, 
from  Main  to  Reno  St.;  Shartel  Ave.,  from 
Main  to  Reno  St.;  Dewey  Ave,,  from  Grand 
to  Reno ;  Noble  Ave,,  from  Robinson  to  the 
Santa  Fe  Ry. ;  1st  St.,  from  Western  to 
Pennsylvania;  7th  St.,  from  Walker  to  Lee: 
Pottawatomie,  from  Broadway  to  Western ; 
Robinson  Ave.,  from  .'^sh  to  "G"  Ave,;  Ave, 
"C  from  Santa  Fe  Ave,,  to  Walker;'  Har- 
vey Ave,,  from  Poplar  to  Ave,  "G;"  Avenue 
"A"  from  Robinson  to  Walker;  26th  St„ 
from  Classen  to  Western ;  Lee  Ave  from 
19th  St,  to  22d  St, ;  Central  Ave,,  from  2d  St,, 
to  4th  St. :  Agnew  St.,  from  the  allev  between 
Hie  and   Ex,,  to  Central ;  37th  and  ',38th  Sts,, 
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from  Classen  to  Western ;  Military  Ave., 
from  3Gth  to  42d ;  Walker  Ave.,  from  Elm  to 
South  Line  of  Sec.  4,  T.  11,  R.  3;  Main  St., 
from  Ames  to  Pennsylvania ;  24th  and  25th 
Sts.,  from  Robinson  to  Broadway ;  2Gth  St., 
from  Robinson  to  the  Santa  Fe  Ry. ;  Broad- 
way from  23d  to  25th  St. ;  Walnut  Ave.,  from 
9th  to  13th  St.;  12th  St.,  from  Broadway  to 
Robinson ;  39th  St.,  from  Georgia  to  Classen ; 
Putnam  Hts.  Blvd.  from  38th  to  39th  Sts.; 
31st  St..  from  Florida  to  Ames.  W.  C.  Burke 
is  City  Engineer. 

4«Bids  will  be  received  until  8  p.  m.,  Sept. 
20,  by  W.  T.  Echols,  City  Clerk,  Hugo,  Okla., 
for  furnishing  the  necessary  labor  and  material 
for  the  construction  of  pavement,  including 
grading,  manholes,  catch  basins,  laying  of  nec- 
essary drainage,  tile  and  curb  and  gutter  on 
the  following  streets :  Railroad  St.,  from 
Jackson  St.  to  Wade  St. ;  Dewey  St.,  from  Jef- 
ferson St.,to  Wade  St.  ;  Broadway  St.,  from 
Main  St.  to  Kirk  St. :  Crocket  St.,  from  Duke 
St.  to  Jackson  St. ;  Jefferson  St.,  from  Dewey 
St.  to  Broadway  St. ;  Duke  St.,  from  Dewey  St. 
to  Crockett  St. :  Jackson  St.,  from  St.  L.  &  S. 
F.  R.  R.  right  of  way  to  Crockett  St. ;  Kirk 
St.,  from  Broadway  St.  to  Dewey  St. ;  Wade 
St.,  from  Dewey  St.  to  Railroad  St. :  Main  St., 
from  Broadway  St.  to  Ethel  St.  H.  C.  Blanch- 
ard  is  City  Engineer. 

Oregon. 

The  City  CouncitI  of  Corvallis,  Ore.,  has 
awarded  a  contract  for  paving  Washington, 
Jefferson,  Monroe  and  3rd  Sts.,  with  bitulith- 
ic  pavement  to  the  Warren  Construction  Co., 
for  $2.10  per  sq.  yd.  The  contract  calls  for 
a  total  of  about  38  blocks,  nearly  three  miles, 
and  the  total  cost  will  be  somewhat  like 
$200,000. 

The  Board  of  Road  Reviewers,  Corvallis, 
Ore.,  have  inspected  the  proposed  route  of  a 
road  west  of  the  city.  The  road  is  designed 
to  continue  from  Monroe  St..  on  the  west  line 
of  the  city  to  the  Philomath  road. 

It  is  proposed  to  extend  the  hard-surface 
improvement  on  Milwaukee  St.,  in  Portland, 
Ore.,  from  Hogate  St.,  to  Nehalem  Ave.,  in 
Sellwood.  This  latter  part  of  the  general 
improvement  of  the  street  will  cost  $129,474, 
according  to  the  estimate  of  the  city  engineer, 
J.  W.  Morris.  The  general  improvement  of 
Milwaukee  St.,  is  from  Hawthorne  to  Ne- 
halem Aves.,  a  distance  of  more  than  two 
miles,  which  will  cost  a  little  above  $200,000, 
and  it  will  be  the  main  thoroughfare  in  the 
South  East  side. 

Pennsylvania. 

•f«Bids  will  be  received  until  2  p.  m.,  Sept. 
10,  by  the  State  Highway  Department,  Harris- 
burg,  Pa.,  for  the  construction  of  1,076  ft.  of 
road  extending  from  Station  551.  end  of  the 
present  macadam,  to  Station  5G1-76,  end  of  the 
present  paving  on  the  National  road  in 
Brownsville  Borough  in  Fayette  County. 

•{•Bids  will  be  received  by  the  City  Council 
of  Harrisburg,  Pa.,  until  Sept.  19,  for  the  con- 
struction of  pavement  on  58  street  sections 
comprising  107,500  yds.  of  paving  and  100,600 
ft.  of  curbing. 

Work  will  be  started  soon  on  the  state  road 
between  that  now  completed  at  Shamokin 
Dam  to  Selinsgrove,  Pa.  This  road  will  make 
a  stretch  of  5  miles  of  perfect  highway,  ex- 
tending all  the  way  from  Selinsgrove  to 
Sunbury.  The  new  road  will  be  oiled  to 
preserve   its   surface. 

The  City  Engineer  of  Philadelphia,  Pa., 
has  estimated  the  cost  of  repairing  the  paved 
streets    throughout    the   city    during   1911      at 


$2,300,000.  Director  Stearns  of  the  depart- 
ment of  publ'c  works  has  asked  for  the  fol- 
lowing appropriations  for  improvements  for 
street  work  :  Paving  intersections.  $100,000  ; 
repairs  to  unpaved  streets,  $150,000:  repairs 
to  streets  other  than  asphalt,  $200,000 ;  grad- 
ing, paving,  etc.,  in  front  of  city  property, 
$15,000;  repaving  tramway  streets,  $15,000; 
curbing,  $15,000 ;  repairs,  asphalt  paving,  $200,- 
000;  grading  roads,  streets,  etc.,  $100,000;  re- 
surfacing unpaved  streets,  $100,000 ;  improved 
pavement,  $300,000;  resurfacing  roads,  $300,- 
000 ;  grading  streets,  $300,000 ;  repairs  to  non- 
traction  streets,  $200,000;  macadamizing  roads, 
$10,000;    paving    street   intersections,   $100,000. 

The  city  of  Harrisburg,  Pa.,  proposes  to 
sell  bonds  Sept.  15  in  the  sum  of  $91,000  for 
paving  and  the  construction  of  sewers.  City 
Engineer  M.  B.  Cowden  has  stated  that  if 
the  bonds  are  sold  the  work  will  partly  be 
done   this   fall. 

The  County  Commissioners  of  Clearfield 
County,  Clearfield,  Pa.,  have  awarded  a  con- 
tract to  Deckman  &  Forsythe  for  the  improv- 
ing of  the  road  from  .Shawville  to  the 
creamery  at  a  cost  of  $4,000. 

South  Dakota. 

4*Bids  will  be  received  until  8  p.  m.,  Sept. 
16,  by  P.  L.  Brown,  City  Auditor,  Doland, 
S.  Dak.,  for  the  construction  of  5,350  ft.  of 
sewer  outlet  and  drain. 

Texas. 

The  Commercial  club  of  Corpus  Christi. 
Tex.,  recently  brought  about  a  meeting  of  the 
interested  parties  in  the  San  .\ntonio-Corpus 
Christi  driveway  to  outline  a  plan  for  se- 
curing the  roadway.  It  is  probable  that  the 
road  will,  be  built  this  year. 

County  Commissioner  O.  P.  Wolcott,  Dal- 
las, Tex.,  authorizes  the  statement  that  work 
will  soon  be  started  on  the  Queen's  Highway 
road,  which  will  connect  King's  Highway  and 
the  Fort  Worth  pike  on  the  summit  of  West- 
ern  Heights. 

Prof.  R.  J.  Potts  of  College  Station,  Tex., 
recently  made  a  talk  at  the  court  house  in 
Caldwell,  Tex.,  with  the  result  that  a  good 
roads  club  was  organized  with  T.  F.  Gilley, 
President  and  F.  H.  Hitchcock,  Secretary. 
The  club  will  endeavor  to  have  the  roads  of 
the  county  improved. 

Utah. 

State  Engineer  Caleb  Tanner,  acting  in  his 
capacity  of  secretary  of  the  state  road  com- 
mission of  Utah,  has  asked  the  city  council 
of  Salt  Lake  City  for  co-operation  in  the 
construction  of  a  state  road  between  Salt 
Lake  and   Ogden. 

.\dvices  from  Ogden,  Utah,  state  the  first 
mile  of  the  proposed  interstate  highway  link- 
ing the  capital  cities  of  Idaho,  Utah  and 
Wyoming,  by  a  well-laid  macadamized  public 
road,  will  be  built  in  Ogden  during  the  In- 
termountain  Good  Roads  convention,  which 
will  be  held  in  Ogden  next  month.  The  first 
link  of  the  highway  which  will  span  three 
states  will  be  built  from  the  Rivcrdale  bridge 
toward  Ogden.  the  first  work  to  begin  with 
the  opening  of  the  Good  Roads  convention, 
so  that  the  interested  delegates  may  gather 
some  idea  of  the  appearance  of  the  entire 
highw-ay  w'hen  it  is  completed.  The  state  of 
Utah  will  appropriate  $2,000  and  Weber  coun- 
ty $3,000  for  that  portion  of  the  interstate 
highway  which  will  pass  through  this  county. 
The  committee  from  the  Good  Roads  associa- 
tion which  looked  over  the  public  roads  of 
the  county  decided  upon  the  location  men- 
tioned for  the  first  link. 


Wisconsin. 

^Bids  will  be  received  until  10:30  a.  m., 
Sept.  15,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  the  construction  of  asphalt 
pavement  on  concrete  foundation  and  resetting 
the  old  stone  curb  and  constructing  cement 
sidewalks  on  Lisbon  Ave.  from  Sherman  Blvd. 
to  North  Ave.  in  22d  Ward. 

^Bids  will  be  received  until  10 :30  a.  m.. 
Sept.  15,  by  the  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  paving  of  the  road- 
way with  brick  on  concrete  foundation  and 
curbing  sidewalks  with  stone  (old  curb  reset) 
on  portions  of  streets  in  Second,  Ninth  and 
Tenth  Wards.  H.  E.  Briggs  is  Commissioner 
of   Public  Works. 

•J»Department  of  Public  Works  will  receive 
bids  until  10  a.  m.,  Sept.  14,  at  their  office, 
Milwaukee,  Wis.,  for  the  necessary  labor  and 
material  for  the  construction  of  subgrade  and 
permanent  asphalt  pavement  on  concrete  foun- 
dation and  stone  curb  on  Second  Ave.,  from 
Mitchell  St.  to  the  south  line  of  lot  13,  block 
1,  Mitchell's  subdivision,  and  on  Windlake 
Ave.,  from  Second  .'\ve.  to  Sixth  Ave.,  in  the 
11th  and  14th  Wards.  H.  E.  Briggs  is  Com- 
missioner of  Public  Works. 

•J«Bids  will  be  received  until  10:30  a.  m., . 
Sept.  17,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
cement  sidewalks  and  combination  curbs  and 
gutters  on  Firing  Place  from  42d  to  Sherman 
Blvd.  H.  E.  Briggs  is  Commissioner  of  Pub- 
lic Works. 

^•Department  of  Public  Works,  Milwaukee, 
Wis.,  will  receive  bids  until  10 :30  a.  m.,  Sept. 
17,  for  furnishing  necessary  labor  and  mate- 
rial for  grading  and  paving  with  permanent 
asphalt  on  concrete  foundation  Firing  Place 
from  42d  St.  to  Sherman  Blvd.  H.  E.  Briggs 
is  Commissioner  of  Public  Works. 

^Bids  will  be  received  bv  the  Department 
of  Public  Works,  Milwaukee'^  Wis.,  until  10  :30. 
Sept.  16,  for  furnishing  all  necessary  labor  and 
material  for  grading  the  roadway  and  paving 
same  with  permanent  asphalt  on  concrete 
foundation  and  to  curb  the  sidewalks  with 
stone  (old  curbing  reset)  on  Holton  St  from 
Reservoir  .\ve.  to  North  .\ve.  H.  E.  Briggs 
is  Commissioner  of  Public  Works. 

4*Bids  will  be  received  by  the  Department 
of  Public  Works,  Milwaukee,  Wis.,  until  10  :30 
a.  m.,  Sept.  15,  for  furnishing  the  necessary 
labor  and  material  for  the  grading  and  pav- 
ing with  stone  of  portions  of  streets  in  lOlh, 
nth,  20th  and  22d  Wards. 

W.  F.  McGovern  has  been  awarded  a  con- 
tract in  Milwaukee,  Wis.,  for  the  paving  of 
Pleasant  St.,  from  Milwaukee  River  to  \. 
Water  St.,  with  sandstone  for  $3.09  per  sq. 
yd.     Bids  were  opened  .\ug.  20. 

The  Department  of  Public  Works  of  Mil- 
waukee, Wis.,  has  awarded  the  following 
contracts  for  the  construction  of  brick  pave- 
ment on  several  streets ;  bids  opened  Aug. 
19 :  Badger  Construction  Co.,  for  $1.92  for 
paving  Michigan  St..  from  Jefferson  St.  to 
Lake  St.;  R.  M.  McGucken  for  $1.96  for  pav- 
ing 7th  St.,  from  Walnut  to  Germania  St. ; 
at  $2.08  for  paving  Lincoln  Ave.,  from  For- 
est Home  Ave.,  to  W  Ave.;  at  $1.95  for  pav- 
ing Park  St. 

The  Badger  Construction  Co.  has  been 
awarded  a  contract  by  the  department  of 
public  works  of  Milwaukee,  Wis.,  for  grad- 
ing and  paving  the  roadway  of  16th  St.,  from 
Grand  Ave.,  to  Cedar  ^'  ''  r  $2.39'.  Bids 
were  opened  j\ug.  20. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

The  city  council  of  Tu5caloo^a,  Ala.,  has 
adopted  an  ordinance  providing  for  the  lay- 
ing of  several  miles  of  sanitary  sewers  in 
the  western  part  of  the  city. 


Arkansas. 

•J«Bids  will  be  received  Iiy  the  City  Clerk, 
Conway,  Ark.,  until  Sept.  15,  for  the  construc- 
tion of  the  Conway  waterworks  system.  The 
work   includes   15  miles  of  wood  pipe  mains. 


motor-driven  triplex  pumps,  and  a  6-miIe 
transmission  line.  From  a  concrete  reser- 
voir the  town  will  be  supplied  by  gravity. 
Dickinjon  &  Watkins,  609  State  Nat'l  Bank 
Bldg.,  Little  Rock,  Ark.,  are  engineers. 
The    Waterworks    Improvement    Board    of 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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Conway,  Ark.,  has  filed  with  the  city  coun- 
cil the  "plans  for  the  proposed  system  m  this 
county,  and  an  estimate  stating  that  the  ap- 
proximate cost  of  the  improvement  would 
be  about  $95,000.  The  water  will  be  taken 
from  Cadron  creek,  six  miles  west  of  Conway. 

Contracts  have  been  let  in  Sercy,  Ark.,  for 
the  construction  of  water  and  sewer  plants. 
The  Pouncev  Paving  &  Construction  Co.,  of 
Helena  rece'ived  the  contract  for  the  sewers 
and  P.'  C.  Brooks  Sons  of  Kansas  City  se- 
cured the  contracts  for  the  water  system. 
Bonds  in  the  sum  of  $80,000  have  been  floated 
to  pay  for  the  two   systems. 

The  city  council  of  Fordyce,  Ark.,  has  ap- 
proved the  plans  for  a  $30,000  sewer  district 
which  will  include  the  entire  town. 

California. 

Ji  contract  has  been  let  to  M.  A.  Elftman, 
of  San  Mateo,  for  the  concrete  work  in  a 
new  500,000  gal.  reservoir,  which  is  to  be 
constructed  in  the  hills  back  of  Uplands. 
Pumps  and  pipes  will  be  installed  and  the 
supply  of  water  for  Hillsborough,  Cal., 
greatly  increased. 

The  city  council  of  Stockton,  Cal.,  has  ap- 
pointed a  committee  consisting  of  D.  J. 
O'Keefe,  George  H.  Heimann,  Robert  Inglis 
and  J.  C.  Dewey  to  interview  the  owners  of 
the  Boggs  tract  to  see  whether  or  not  ar- 
rangements can  be  mlade  for  its  purchase.  It 
is  desired  to  establish  a  sewage  farm  and 
septic  tanks  to  dispose  of  the  city's  sewage. 
.\.  bond  issue  will  probably  be  submitted  to 
the  people  to  obtain  funds  to  purchase  the 
tract   and   establish   the   proposed   system. 

The  city  of  Lordsburg,  Cal,  will  install  a 
municipal  water  system.  Olmsted  &  Gillelen, 
804-5  Wright  &  Callender  Bldg.,  Los  .\ngeles, 
Cal.,   Engineers. 

Colorado. 

4«Bids  will  be  received  by  J.  P.  Burke,  City 
Clerk  and  Recorder,  Sterling,  Colo.,  until 
7  ;30  p.  m.,  Sept.  16,  for  sanitary  sewer  in 
District  No.  2,  as  follows :  3,805  lin.  ft.  10-in. 
pipe  sewer;  5,500  lin.  ft.  6-in.  pipe  sewer;  14 
6-in.  "Y-s"  oflf  10-in.  pipe;  168  6-in.  "Y-s"  off 
8-in.  pipe:  .34  Manholes  complete  with  covers 
and  rings;  4  300-gal.  flush  tanks;  dirt  work 
on  10-in.  sever ;  average  cut  3.7  ft. ;  dirt  work 
on  8-in,  sew<-r;  average  cut  4.1   ft. 

Delaware. 

.\dvices  from  Dover,  Del.,  state  that  work 
preparatory  to  establishing  the  Wyoming  and 
Camden  water  works  system  is  being  ad- 
vanced rapidly.     Artesian  wells  will  be  sunk. 

Illinois. 

•|«Bids  will  be  received  until  Sept.  27  by 
Charles  Pope,  Village  Clerk,  Depue,  111.,  for 
sinking  an  artesian  well  at  that  place,  to  be 
1,300  feet  deep.  Specifications  can  be  ob- 
tained   from    the   clerk. 

4*Bids  will  be  received  until  8  p.  m.,  Sept. 
20,  by  the  President  and  Board  of  Trustees 
of  the  Village  of  Lyons.  111.,  for  furnishing 
and  erecting  a  deep  well  pump,  motor  and 
accessories.     A.  E.  Depew  is  Village  Clerk. 

Following  were  the  low  bids  as  opened  by 
the  Board  of  Local  Improvements,  City  of 
Chicago,  Charles  A.  V.  Standish,  Secretary, 
Room  .300,  City  Hall,  for  the  laying  and  con- 
structing of  sewer  drains  in  the  following 
streets :  E.  75th  St.,  Paxton  to  Railroad  .Ave., 
John  W.  Brunt,  2447  E.  74th  St.,  Chicago; 
E.  03rd  St.,  Anthony  Ave.  to  Colfax  .Ave., 
contract'  price,  $0..54  per  lin.  ft.,  Robert  Car- 
mini,  565  W.  Taylor  St.,  Chicago;  E.  95th 
St.,  Michigan  Ave.  to  Cottage  Grove  Ave., 
contract  price,  $0..")6  per  lin.  ft.,  Robert  Car- 
mini,  565  W.  Taylor  St.,  Cliicago;  Burnside 
.Ave.,  Cottage  Grove  to  St.  Lawrence  .Ave., 
contract  price,  $0.40  per  lin.  ft.,  Langley  Ave., 
Burnside  Ave.  to  E.  9,5th  St.,  Champlain  Ave., 
Burnside  Ave.,  to  E.  95th  St.,  contract  price, 
$0.40  per  lin.  ft.,  St.  Lawrence  Ave.,  C,  R.  I. 
&  P.  Ry..  to  E.  9.5th  St.,  contract  price,  $0.38 
per  lin.  ft.,  Robert  Carmini,  -565  W.  Taylor 
St.,   Chicago. 

Contracts  for  sewers  in  St.  Johns  Ave., 
Green  Bay  road,  and  in  Ridgewood  Park  sub- 
division,    Highland     Park,     111.,     have     been 


awarded   to  the   Stevens   Construction   Co.,  at 
$8,524. 

The  new  sewer  system  proposed  for  the 
northeast  portion  of  Rockford,  III,  will  prac- 
.  tically  drain  all  the  territory  north  of  State 
street,  and  east  of  Longwood.  The  system 
will  consist  of  a  concrete  tunnel,  six  feet  in 
diameter,  for  a  mile  from  its  outlet,  and  a 
concrete  tunnel  of  slightly  less  diameter  for 
almost  another  mile,  dwindling  to  forty-two 
in.  in  diameter  before  its  character  is  changed 
to   the   sewer   pipe. 

Rink  &  Schnell,  the  lowest  bidders  for  the 
construction  of  the  sewer  to  be  built  in  Dix- 
on, III,  on  North  Ottawa  avenue,  have  failed 
to  sign  up  the  contract.  The  board  of  local 
improvements  has  instructed  the  city  attorn- 
ey to  advertise  for  new  bids  on  the  work. 

The   city  council   of   Bushnell,    III,   has   re- 
ceived the  following  bids  for  the  construction 
of    the    new    sewer    svstem    proposed:     Peter 
Simons,   Quincy,    III,  "$28,.543 ;    F.    M.    Benner 
&    Co.,    Marion,    Ind.,    $28,771;    Ottawa    Con- 
struction  Co.,  Ottawa,   III,  $31,563;   Hamihon 
Bros.  Construction  Co.,  Chicago,  III,  $26,2.39; 
Morrifield    &  ^  Blair,    Monmouth.    III.   $24,951. 
The  lowest  bidder  w-as  awarded  the  contract. 
The  city  council  of  Joliet,  III,  has  awarded 
a   contract  to  Williani   Moran  &   Co.,  of  that 
city,    for  laying   a   water  main   in   Ottawa   St. 
Engineer    William    E.    Ewing,    employed   to 
prepare  plans  for  the  construction   of  sewers 
in  .Summit-Argo  district  of   Summit,   III,  has 
divided  the  district  off  into  three  districts  as 
follows ;     District  1.    The  old  village  of  Sum- 
mit, being  the  territory  west  of  .Archer  aven- 
ue and  north  of  the  street  car  line  to  Lyons; 
District  2— That   part   of   the  village   embrac- 
ing the  subdivision  of  the  Summit  Realty  Co. 
and   the    Miller-.Argo     Land     Svndicate,     ex- 
tending   from   55th    to   59th    St.';    District   3— 
That  part  of  the  village  of  Summit  known  as 
F.  W.   McKinnev's  Argo  subdivision,  extend- 
ing from  59th  to  63d   St.,  and  two  blocks  on 
either  side  of  Archer  Ave.    The  village  board 
proposes  to  issue  bonds  in   the  sum   of  $75,- 
000  to  the  improvement. 

The  board  of  local  improvements.  City  of 
Chicago,  has  awarded  the  contract  for  'con- 
structing tile  pipe  sewers  with  necessary  catch 
basins  and  manholes  in  South  42d  court,  from 
West  14th  street  to  West  15th  street,  to 
Michael  Pontorelli,  4817  West  Dakin  street 
Chicago,   for  $884. 

The  board  of  local  improvements,  Chicago. 
Ill,  has  awarded  the  contract  for  constructing 
;i  tile  pipe  sewer  in  South  43d  avenue,  from 
West  14th  street  to  West  1.5th  street,  to  Nicho- 
las Mancini,  900  West  Taylor  street,  city,  for 
$871. 

The  board  of  local  improvements.  Chicago, 
III,  has  awarded  the  contract  for  constructing 
a  tile  pipe  sewer  in  South  43d  court,  from 
West  14th  street  to  West  16th  street,  to  Mich- 
ael Pontorelli,  4817  West  Dakin  street,  Chi- 
cago, for  $3,483. 

The  board  of  local  improvements,  city  of 
Chicago,  has  awarded  the  contract  for  laying 
a  water  supplv  pipe  in  Vincennes  road,  from 
West  71st  street  to  West  68th  street,  and 
thence  east  to  State  street,  to  Daniel  Hardin, 
3139  Indiana  avenue,  Chicago,  for  $2.9.35 ;  2,290 
lin.  ft.^  8"  cast  iron  pipe,  65  lin  ft.  6"  cast 
iron  pipe. 

The  board  of  local  improvements,  Chicago, 
has  awarded  the  contract  for  laying  a  water 
supply  pipe  in  Warwick  avenue,  from  North 
48th  avenue  to  North  52d  avenue,  to  Simon 
Ryan.  2927  Congress  street,  Chicago,  for  $2,- 
457;  2,660  lin.  ft.  6"  cast  iron  pipe. 

The  board  of  local  improvements.  Chicago, 
has  awarded  the  contract  for  laying  the  water 
supply  pipe  with  necessary  fittings  in  North 
68th  court,  from  Fullerton  avenue  to  Belden 
avenue,  to  Simon  Ryan,  2927  Congress  street 
Chicago,  for  $1,095;  873  lin.   ft.  8"  cast  iron 


pipe. 

The  board  of  local  improvements,  Chicago, 
has  awarded  the  contract  for  laying  a  water 
supply  pipe  with  necessary  fittings  in  West 
36th  street,  from  S.  Sacramento  avenue,  to  a 
point  200  ft.  west  of  west  line  of  California 
avenue,  to  Simon  Ryan,  2927  Congress  street, 
Chicago,  for  $1,192;  1,186  lin.  ft.  6"  cast  iron 
pipe. 


The  board  of  local  improvement,  Chicago, 
has  awarded  the  contract  for  laying  a  water 
supply  pipe  with  necessary  fittings  in  West 
37th  place,  from  west  line  of  Washtenaw  ave- 
nue, to  a  point  400  ft.  west,  to  Simon  Rvan. 
2927  ^West  Congress  street,  for  $454;  40U  lin. 
ft.   6"   cast   iron   pipe. 

The  board  of  local  improvements,  city  of 
Chicago,  has  awarded  the  contract  for  laying 
a  water  supply  pipe  in  North  Trumbull  avenue. 
Turner  avenue,  from  West  51st  street  to  a 
point  600  ft.  north  of  the  north  line  of  West 
51st  street  to  Tirtelli  &  Scully,  518  West  Tay- 
lor street,  for  $714;  6.52  lin.  ft.  cast  iron  pipe. 
The  board  of  local  improvements,  city  of 
Chicago,  has  aw'arded  the  contract  for  laying- 
a  water  supply  pipe  in  North  Trunbull  avenue, 
from  Foster  avenue,  to  Balmoral  avenue,  to 
Simon  Ryan.  2927  West  Congress  street,  Chi- 
cago, for  $1,311;  1,308  lin.  ft.  cast  iron  pipe. 

.The  board  of  local  improvements,  city  of 
Chica.go,  Chas.  A.  V.  Standish.  secretary,  room 
300  City  Hall,  has  awarded  the  contract  for 
laying  a  water  supply  pipe  with  necessary  fit- 
tings, in  South  .Ada  street,  from  West  87th 
street  to  west  85th  street,  to  Tirtelli  &  Scullv, 
518  West  Taylor  street,  for  $1,5.58;  1,295  lin. 
ft.  8"  cast  iron  pipe. 

The  board  of  local  improvements,  Chica.go, 
has  awarded  the  contract  for  laying  a  water 
supply  pipe,  with  necessary  fittings,  in  South 
Ada  street,  from  95th  street,  to  West  92d 
street,  to  Malachv  Murphy,  5315  Wabash  ave- 
nue, for  $2,043;  2.066  lin.  ft.  8"  cast  iron  pipe. 
The  board  of  local  improvements,  Chicago, 
III,  have  awarded  the  contract  for  laying  a 
water  supply  pipe,  etc.,  in  North  49th  avenue, 
from  Belden  avenue,  to  Humboldt  avenue,  la 
Simon  Ryan,  2927  Congress  street,  for  $676 ; 
6-53  lin.   ft.  6"  cast  iron  pipe. 

The  board  of  local  improvemcnis,  Chicago, 
has  awarded  the  contract  for  laying  a  water 
supply  pipe,  etc.,  in  Loomis  street,  from  West 
85th  street  to  West  87th  street,  to  Tirtelli  & 
Scullv,  518  West  Tavlor  street.  Chicago,  for 
$1,5.32;   1,295  lin.   ft.  8"  cast  iron  pipe.^ 

The  board  of  local  improvements,  Chicago. 
Ill,  has  awarded  the  contract  for  constructing 
a  tile  pipe  sew-er  with  necessary  manholes  and 
catch  basins  in  West  i3d  place,  from  Bishop- 
to  Laflin  street,  to  Joseph  Molony,  769  For- 
quer  street. 

The  board  of  local  improvements,  city  of 
Chicago,  has  awarded  the  contract  for  con- 
structing a  tile  pipe  sewer  with  necessary  man- 
holes and  catch  basins  in  South  Laflin  street, 
from  West  60th  street  to  West  61st  street,  to 
Tirtelli  &  Scullv,  518  West  Tavlor  street,  for 
$607. 

The  board  of  local  improvements,  Chicago, 
III,  awarded  the  contract  for  constructing  a. 
system  of  tile  pipe  sewers  in  West  99th  street 
from  South  Leavitt  street,  to  South  Irving 
avenue,  and  in  South  Irving  avenue,  from 
West  99th  street  to  West  101st  street,  to  Simon 
Ryan,  2927  Congress  street,  for  $2,806. 

Indiana. 

We  are  advised  that  plans  are  completed 
for  the  construction  of  tlie  waterworks  sys- 
tem for  Dunkirk,  Ind..  and  bids  will  be  re- 
ceived in  about  two  weeks.  The  work  to  be 
constructed  consists  of  brick  pumping  station, 
gasoline  engine  and  pump,  50,000-gal.  water- 
tank  and  tower  and  about  19,000  ft.  of  water 
mains.  Chas.  Brossman,  Union  Trust  Bldg.,. 
Indianapolis,   Ind.,   is   the  consulting  engineer. 

W.  F.  Brunt,  of  Hammond.  Ind.,  has  been 
awarded  the  contract  for  the  construction  of 
the  new  sewer  in  Libertyville,  III,  for  $11,028 
by  the  board  of  local  improvements  of  that 
city. 

Michaels  &  Minnieli.  of  Marion.  Ind.,  have- 
been  awarded  the  contract  for  the  construc- 
tion of  the  southwest  main  sewer  for  $8,675. 
The  work  includes  vitrified  pipe  from  12-in. 
to  20-in.,  concrete  and  cast  iron  pipe  of  30-in.. 
diameter.     Bids  were   opened   Sept.   5. 

Iowa. 

•J-Bids  will  be  received  by  Sam  Middleton, 
City  Clerk,  Eagle  Grove,  la.,  until  noon.  Sept. 
19,  for  the  construction  of  a  sanitary  sewer 
and  drainage  sewer  in  Dakota  St.  and  Lin- 
coln  Ave.,    in    that    city.     The    approximate 
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(luantities  are  as  follows:  340  ft.  of  8-in. 
and  1,12()  ft.  of  r2-in.  pipe. 

•}»City  Clerk  W.  E.  Kliiigainan,  Vinton,  la., 
will  receive  bids  until  8  p.  m.,  Sept.  20,  for 
the  construction  of  about  1,000  ft.  of  8-in. 
sewer,  including  three  manholes  and  one 
tiush  tank. 

Advices  from  Sioux  City,  la.,  state  that 
plans  have  been  prepared  by  F.  W.  Cappelen 
for  the  construction  of  a  waterworks  sj'Stem 
for  Morningside.  Providing  the  plans  are 
satisfactory  to  the  city  council,  it  may  be  pos- 
sible to  give  similar  service  to  the  north  end. 

A  sanitary  sewer  is  to  be  constructed  in 
Grandview  Ave.,  Dubuque,  la.,  from  the  pres- 
ent sewer  in  Grandview  at  Dodge  St.,  south 
over  Grandview  to  South  Dodge,  thence  over 
South  Dodge  to  Dodge.  The  specifications 
call  for  an  8-in.  tile  pipe.  Paul  Idg  is  city 
engineer. 

The  citizens  of  Cambridge  City,  Ind.,  have 
voted  the  issuance  of  bonds  in  the  sum  of 
$8,000  to  improve  the  municipal  water  and 
light  plant.  Plans  for  the  improvement  will 
soon    be    prepared. 

C.  P.  Chase,  representing  the  Iowa  En- 
gineering Co.,  has  submitted  the  report  of 
their  survey  with  plans  and  specifications  for 
a  general  sewerage  system  for  DeWitt,  la. 
The  plans  call  for  a  three-main  sewer  ex- 
tending from  the  Northw-estern  railway  north 
on  East,  Jefferson  and  Far  West  Sts.,  to  the 
north  limits  of  the  city,  making  about  three 
miles  of  sewerage.  The  estimate  given  by 
the  engineers  was  a  cost  of  about  $4,500  a 
mile,  with  one  septic  tank  below  the  slaughter 
house  to  be  constructed  at  a  cost  of  about 
$1,.">00  or  $2,000.  The  entire  cost  of  the  pro- 
posed system  is  estimated  at  $17,000. 

Kentucky. 

The  following  firms  have  submitted  esti- 
mates for  the  construction  of  Section  F  of 
the  Beargrass  sewer,  in  Louisville,  Ky..  bids 
on  which  were  received  Sept.  2. :  The  Henry 
Bickel  Co.,  of  Louisville :  the  .\merican  En- 
gineering &  Construction  Co..  of  Chicago; 
James  Ferry  &  Sons,  of  Pittsburg,  and 
Lynch  &  Eady,  of  Louisville.  Charles  P. 
Weaver,  secretary  of  the  sewer  commission, 
has  statejl  that  the  commission  would  take 
the  bids  under  advisement  and  probably 
award   the   contract   within   two   weeks. 

City  Buyer  R.  B.  Green  of  Louisville,  Ky. 
has  awarded  the  following  contract,  subject 
to  the  approval  of  the  city  council :  P.  Ban- 
non  Sewer  Pipe  Co.,  for  furnishing  sewer 
pipe  in  all  sizes  from  4-in.  to  3fi-in.,  delivered 
at  the  work;  the  Louisville  Brick  Co.,  for 
furnishing  hard  brick  for  sewers  and  repair 
work  for  $7.50  a  thousand,  delivered  at  the 
work;  Charles  Stiglitz  &  Sons  for  furnish- 
in.g  sewer  caps  and  castings. 

Michigan. 

."Mderman  Gray,  of  the  First  ward.  Sagin- 
aw, Mich.,  has  asked  for  the  construction  of 
a  12-in.  vitrified  tile  pipe  sewer  in  Seventh 
St..   between   Kirk   and    Norman. 

The  village  board  of  Grandville,  Mich.,  has 
decided  upon  the  construction  of  a  water- 
works system  in  that  place.  The  plans  have 
not  yet  been  completed. 

E.  M.  Scheflow  is  the  probable  contractor 
for  the  construction  of  a  trunk  sewer  and 
appurtenances  in  Owosso.  Mich.,  for  $6,700, 
for  which   bids  were  opened  Sept.  8. 

New  York. 

^.Bids  will  be  received  by  Donald  F.  Mc- 
Leod,  Citv  Engineer,  Ithaca,  N.  Y.,  untd  7:30 
p.  m..  Sept.  28,  for  clearing  of  a  reservoir 
site  of  about  40  acres,  and  for  the  construc- 
tion of  an  earth  embankment  containmg 
about  •">,000  cu.  yds.  For  the  construction  of 
a  dam  containing  about  7.700  cu.  yds.  of  con- 
crete and  requiring  the  excavation  of  about 
4,300  cu.  vds.  of  rock.  The  furnishmg  and 
laying  of  about  0,O(Mi  f:  ■  M-in.  cast  iron 
pipe. 

•fiBids  will  be  received  by  the  Board  of 
Water  Commissioners,  Roslyn,  N.  Y.,  until 
11  a.  m,  Sept.  19,  for  the  construction  of 
a    water     works     system     including    approxi- 

Items 


mately  J,iiUO  tons  of  cast  iron  pipe,  40  tons 
of  special  castings,  125  fire  hydrants,  148 
valves  and  boxes,  brick  and  concrete  pump- 
ing station,  two  triplex  pumps  and  two  50 
h.p.  gas  engines  with  gas  producers,  and  lay- 
ing about  14  miles  of  pipe.  Plans  and  speci- 
fications are  on  file  at  the  office  of  Walter 
E.  Se.xton,  Mineola,  N.  Y.,  Engineer,  and  may 
be  obtained  from  him   for  $5. 

Ohio. 

•|«Bids  will  be  received  by  the  Director  of 
Public   Service,   Canton,   O.,  until  noon,   Sept. 

14,  for  furnishing  the  necessary  labor  and 
materials  for  the  construction  of  a  sanitary 
sewer  in  St.  Elmo  St.,  from  Lake  St.  to 
.\ultman  Ave.  In  Dorn  alley  from  Charles 
St.  to  Lot  No.  423.  In  Warner  .\ve.  from 
0th  St.  to  8th  St.,  and  in  8th  St.  from  Warner 
.\ve.  to  Belden  .^ve.  for  the  construction  of 
a  Storm  Water  Sewer  in  Cedar  St.,  from 
Cleveland  Ave.  to  Dewalt  St.,  and  in  De- 
walt   St.,   from  Cedar   St.  to   Raynolds   St. 

^Bids  will  be  received  vintil  Sept.  22  by 
the  Board  of  Trustees  of  Public  .\ffairs.  Port 
Clinton,  O.,  for  the  construction  of  munici- 
pal filtration  plant  for  the  municipal  water 
supply,  including  low  service  pumps,  coagu- 
latin.g  devices,  wash  water  pump  and  air 
blowers.  The  plant  is  to  have  a  capacity  of 
1,500,000  gals.  W.  G.  dark,  1048  The  Spitz- 
er,  Toledo,  O. 

Pennsylvania. 

4«City  Council  of  Meadville,  Pa.,  will  re- 
ceive bids  until  noon,  Sept.  17,  for  the  con- 
struction of  a  sanitary  sewer  on  Steers  Al- 
\ey  from   Plum  Alley  east  260  ft. 

Utah. 

^Board  of  Public  Works,  S.ilt  Lake  City, 
LUah,  will  receive  bids  until  8  p.  m.,  Sept.  16, 
for  the  construction  of  pipe  sewers  in  Sewer 
Extension  No.  274  on  Church  St.,  to  connect 
with  the  gravity  outlet  sewer  on  Fifth  South 
St.  Plans  and  specifications  are  on  file  at  the 
office  of  the  Board  of  Public  Works  or  City 
Engineer. 

Virginia. 

^Bids  will  be  received  until  4  p.  m.,   Sept. 

15.  by  Col.  C.  E.  Boiling.  City  Engineer, 
Richmond,  Va.,  for  the  construction  of  the 
following  sewers :  Dooley  Ravine  sewer, 
brick  and  concrete,  length  3,800  ft.,  diameter 
from  8  to  11  ft.  Virginia  Ave.  sewer,  length 
3,000  ft.,  diameter  8  ft.,  brick  and  concrete 
(principally  tunnel  work  in  rock).  Sewer  in 
Leigh  St.,  to  Government  Road,  brick  or  con- 
crete, length  2,600  ft.,  diameter  5  ft. 

4«Bids  will  be  received  until  noon  Sept. 
20.  by  W.  L.  Craft,  City  Clerk,  Roanoke,  Va., 
for  the  construction  of  the  sewer  to  accom- 
modate the  properties  abutting  on  both  sides 
of  Gilmer  ave.,  n.  w.,  betw-een  12th  and  17th 
Sts.  F.  L.  Gibbony,  City  Engineer,  has  plans 
and  specifications  on  file  at  his  office. 

The  Winchester,  Va.,  common  council  has 
appropriated  funds  for  the  installation  of 
two  large  additional  sewage  disposal  beds  in 
order  to  carry  out  the  original  plans  of  the 
engineer. 

Washington. 

Contracts  have  been  awarded  by  the  City 
Council  of  Hoquiam,  Wash.,  to  the  .\berdeen 
Construction  Co..  of  .Aberdeen,  for  street  and 
sewer  improvements  amounting  to  more  than 
$48,000.  Among  the  contracts  is  the  K  St. 
trunk  sewer,  which  will  be  the  beginning  of 
a  main  trunk  sewer  system  to  drain  the  entire 
west   side   of   the   city. 

A  recommendation  has  been  forwarded  to 
the  city  council  of  Everett,  Wash.,  for  the 
granting  of  the  proposed  trunk  sewer  ■  to 
serve   Capitol   Hill  and  vicinity. 

Canada. 

^Bids  wmII  be  received  iiy  the  City  Clerk 
of  Trenton,  Out.,  for  the  construction  of 
Main  St.  sewers  and  sewage  sedimentation 
tank.  The  work  includes  approximately  the 
construction  of  the  sedimentation  tank  in  con- 
crete and  laying  890  ft.  of  15-in..  665  ft.  of 
12-in.    and    987    ft.    of   8-in.    sewer.     T.   Aird 

marked  thus  •{>  indicate  work  now  open  for  bids. 


-Murray,   ::io:i    Lumsdeu    I'Ulg.,    Toronto,    Ont., 
is  Engineer. 

A  contract  has  been  awarded  to  John 
Mazine  of  196  Spadina  Ave.,  Toronto,  Ont., 
for  the  construction  of  a  sewer  on  Spadina 
road  from  Waliner  road  to  the  city  limits, 
Toronto,  for  $4,003.  Barber  &  Young,  57 
.Adelaide  St.,  East  Toronto,  are  the  engineers. 
Bids  were  opened  Aug.  29. 


NOTICE  FOR  BIDS. 

.Sealed  bids  will  In-  received  until  U' 
o'clock  noon,  October  I.st,  1010,  by  Henry 
C.  First,  chairman,  Coal  Valley  Rural 
Ro.-id  Committee.  .Aloline,  Illinois,  for  ex- 
cavating and  grading  said  road;  begin- 
ning at  the  N.  W.  cor.  of  S.  W.  quarter  of 
N.  E.  quarter  Sect.  21,  Twp.  17  N.,  R.  1 
W.  of  4th  P.  M.,  thence  South  in  center 
line  of  Sects.  21,  28,  and  33  to  the  center 
of  said  Sect.  33.  constituting  the  1st  Sec- 
tion of  said  road;  also  beginning  at  the 
N.  W.  cor.  of  Sect.  3,  Twp.  IG  N,,  R.  1 
W.  of  4th  P.  M.,  thence  South  along  Sec- 
tion Line  one  and  one-half  (IV,)  miles, 
constituting  the  2d  Section  of  said  road. 

The    estimated    quantities    required    for 
said  grading  are  approximately  as  follows 
and  may  be  more  or  less: 
1st  Section — 

6,600  Cu.  Tds.  Earth  excavation  @ 
average  haul  of  50  to  80  feet. 

2,850  Cu.  Yds.  Earth  excavation  (as 
average  haul  of  150  to  175  feet. 

3.950  Cu.  Yds.  Earth  excavation  ig' 
average  haul  of  200  to  225  feet. 

1,780  Cu.  Yds.  Earth  excavation  @ 
average  haul  of  300  feet. 

5,040  Cu.  Y'ds.  Earth  excavation  @ 
average  haul  of  425  feet. 

2,200  Cu.  Yds.  Earth  excavation  @ 
average  haul  of  550  feet. 

4.830  Cu.  Yds.  Earth  excavation  (§) 
average  haul  of  725  feet. 

7,110     Cu.     Yds.     Earth     excavation     @ 
average  haul  of  1.000  feet. 
2a  Section — 

1,775  Cu.  Yds.  Earth  excavation  !§) 
average  haul  of  160  feet. 

5,865  Cu.  Yds.  Earth  e.xcavation  @ 
average  haul  of  200  to  250  feet. 

10,500  Cu.  Yds.  Earth  excavation  @ 
average  haul  of  300  to  400  feet. 

6,335  Cu.  Y'ds.  Earth  excavation  @ 
average  haul  of  650  feet. 

2.990  'Cu.  Yds.  Earth  excavation  @ 
average  haul  of  1,000  feet. 

Separate  bids  will  be  required  for  Sec- 
tion 1  and  Section  2  of  said  road,  respec- 
tively, and  each  bid  must  be  accompanied 
by  a  certified  check  for  not  less  than  5 
per  cent  of  each  bid.  drawn  upon  some 
responsible  bank  and  made  payable  to 
Moline  Trust  and  Savings  Bank,  trustee, 
as  guarantee  of  good  faith.  Said  checks  to 
be  returned  upon  execution  of  contract. 

The  said  committee  reserves  the  right 
to  reject  any  or  all   bids. 

CLARK  G.   ANDERSON. 
Engineer,  Moline,  Illinois. 


U.  S.  ENGINEER  OFTICB.— Dulutli. 
Minn.,  Aug.  23.  1910.  Sealed  proposals  for 
furnishing  and  placing  granite  riprap  at 
the  upper  entrance  to  Portage  Lake  Ca- 
nals (Keweenaw  Waterway),  Mich.,  will 
be  received  here  until  noon,  Sept.  23.  1910, 
I  and  then  publicly  opened.  Information  on 
application.  GRAIJAM  D.  FITCH.  Lt. 
Col.,   Engrs. 


PROPOS.\LS  FOR  B.\RGES  AND 
FLAT  BO.\TS.  U.  S.  Engineer  Olhce. 
Customhouse.  St.  Louis.  Mo..  September 
7,  1910.  Sealed  proposals  for  building, 
leasing  or  selling  1  to  20  barges  and  for 
building  5  to  50  flat  boats,  of  wood  or  of 
steel,  will  be  received  at  this  office  until 
11  a.  m..  October  7.  I'JIO,  and  then  pub- 
licly opened.  Information  on  application. 
CHAS.  L.  POTTER,  Major,  Engrs. 


(Proposal     Advertisements     Continued    on 
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POSITION,    HELP    AND    MISCELLANEOUS    WANT    CARDS 

Undisplayed  advertisements,  1  cent  a  word,  payitble  in  advance.    Copy  should  reach  us  not  later  than  Monday  morning.    Engineering-Contracting 
reaches  the    greatest   number  of    contractors,    constructing  and   civil   engineers;    hence  your    requirements  are    sure    to    have   satisfactory   attention. 


No   Advertising   inserted    under   this    heading  — -  unless    paid    for    in    advance. 


POSITIONS  WANTED 

Cards  under  this 
'reading  cost  only 

One  Cent  a  Word 

Count  6  words  for  address. 


— i--~'f 


EXPERIENCED  MANAGER  of  crushed 
stone  plants  desires  position.  Have  in- 
stalled machinery  and  opened  quarries 
successfully.  Willing  to  undertake  dif- 
ficult proposition  on  the  "make  ffood" 
principle.  Address  Box  363.  care  of  En- 
gineering-Contracting, 355  Dearborn  St.. 
Chicago.   111.  ll-4t 


FIRST-CLASS  double  entry  bookkeeper  and 
office  manager  accustomed  to  handling 
large  commissions  and  dealing  with  sub- 
contractors desires  position  with  general 
contractor.  Best  references.  Address  Box 
364.  care  of  Engineering-Contracting,  355 
Dearborn  St.,  Chicago.  ll-2t 


■WANTED— POSITION  as  walker  of  super- 
intendent of  steam  shovel  work;  12  years' 
experience:  married;  age  32;  strictly  sober; 
references,  past  employers.  Competent  to 
take  complete  charge,  organize  and  push 
work  to  completion.  Address  F.  L.  Hallo- 
ran,  Sumner,  III.  ll-3t 


WANTED— POSITION  as  craneman  on  Bu- 
cyrus  or  Marion  steam  shovel.  Would  ac- 
cept a  job  as  dinkey  engineer  until  there  is 
an  opening  on  a  shovel.  Address  Box  366, 
care  of  Engineering-Contracting,  355  Dear- 
born St.,  Chicago,  111.  ll-2t 


WANTED— POSITION  as  foreman.  Five 
years'  experience  on  concrete,  excavation, 
embankments,  etc.  Canal  and  aqueduct 
experience.  'Twenty-five  years  old.  Will- 
ing to  go  anywhere.  Address  S.  C,  care  of 
Engineering-Contracting.  21  Park  Row, 
New  York,  N.  Y.  11-lt 


WANTED— POSITION  as  walking  boss  or  In 
charge  of  work.  Practical  man  with  fif- 
teen years'  experience  and  a  hustler.  Ad- 
dress B,  care  of  Engineering-Contracting, 
355  Dearborn  St.,  Chicago,  111.  10-2t 


WANTED— POSITION— Civil  engineer,  three 
years'  experience  in  tropios  on  surveys  and 
investigations,  bridge  construction  in  rein- 
forced concrete  and  steel,  temporary  and 
permanent  buildings,  roads  and  stretts, 
general  engineering  ofBce  work,  cost  analy- 
sis and  estimating;  has  executive  ability; 
speaks  Spanish.  Address  Box  361,  care  of 
Engineering-Contracting,  355  Dearborn  St., 
Chicago.  .  10-41 


WANTED— POSITION  as  dredge  engineer. 
Will  go  any  place.  Can  give  references. 
Address  Lock  Box  305,  St.  Cloud,  Minn. 

10-2t 


CONSTRUCTION  SUPERINTENDENT;  age 
40;  twenty  years'  experience  dams,  dry 
docks,  bridge  foundations,  erection,  canal, 
sea  wall.  Open  for  position  September  1st. 
Experienced  in  shovel  work  and  cable- 
ways.  Address  Box  358.  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St..  Chi- 
cago, 111.  9-4t 


WANTED  —  POSITION  by  an  experienced 
tunnel  foreman  or  an  expert  powder  man 
to  drive  tunnel  headings  or  do  blasting  for 
company  or  contractors.  Fifteen  years' 
experience.  Guarantee  satisfaction.  Ad- 
dress H.  Alleby,  Glen  Mills,  Pa.  10-2t 


POSITIONS  VACANT 


Sbt^ 


Cards   undei   this 
heading  cost  only 

One  Cent  a  Word 

Coujit  6  words  for  a<idre&a. 


WANTED — Man  to  take  entire  charge  of  two 
Model  100  and  two  Model  60  Marion  shov- 
els. Must  be  able  to  keep  shovels  in  re- 
pair and  take  charge  of  crews.  Wages 
J126.00  per  month;  position  permanent. 
Address  L.  J.  C.  care  of  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago,  III. 

ll-2t 


WANTED — Drill  runners  and  muckers  at 
Shaft  No.  6,  Moodna  Tunnel,  Cornwall,  N. 
Y.  $3.00  per  day  of  eight  hours  for  drill 
runners  and  $1.75  for  muckers.  Two  years' 
work.  Mason  &  Hanger  Co.  &  Mundy, 
Post  Office  Cornwall  Landing,  N.  T.       4-8t 


MiSCELLANEGUS  WANTS 

Cards  under  this 
heading  cost  only 

One  Cent  a  Word 

Count  6  words  for  address. 


WANTED  —  PARTNER  with  equal  small 
amount  of  capital  who  can  get  sub-con- 
tract work  in  states  or  Canada  or  contrac- 
tor who  would  find  all  big  plant  and  sublet 
any  work  of  following  description.  Adver- 
tiser thoroughly  experienced  in  heavy  con- 
crete work  with  both  wet  and  dry  founda- 
tions, heading,  driving  and  tunnels  in  soft 
and  hard  ground;  had  full  experience  from 
shovel  to  total  handling  of  work  and  can 
make  good.  Reply  Box  No.  365,  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago. 


WANTED — Small  team  outfit  for  grading  on 
Chesapeake  &  Ohio  Railroad  of  Indiana. 
Free  transportation  out  of  Chicago  and 
Cincinnati.  Address  Jones  Bros.,  Har- 
rison Bldg.,  Columbus,  Ohio,  9-4t 


WANTED— To  rent  by  month  or  cubic  yard  a 
traction  shovel,  large  size,  for  work  near 
Centralia,  111.  McCann  Brothers  Construc- 
tion Co.,  Centralia,  111.  11-lt 


WANTED— To  put  in  $25,000  worth  of  rail- 
road equipment  and  take  in  stock  with 
soipe  reliable  contractor  or  firm.  None  but 
successful  railroad  contractors  with  Al  ref- 
erences need  answer.  Will  take  in  pre- 
ferred stock  and  give  management  to  con- 
tractor. Address  Stock,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago, 
111.  ll-4t 


WANTED  TO  LEASE  OR  BUT  15  second- 
hand, standard  gauge  dump  cars;  10-yard 
capacity  cars  preferable,  but  can  use  any- 
thing from  6  up  to  20-yard  capacity.  Mem- 
phis, Paris  &  Gulf  R.  R.  Co.,  Nashville, 
Ark.  10-4t 


COMPLETE  Bridge  Engineering  Course  with 
Scranton  International  Correspondence 
Schools  for  sale  cheap.  Chas.  Wheeler, 
Box  546,  Horseheads,  N.  T.  7-6t 


WANTED— Coplea  of  Bnghieerlng-Contract- 
ing  of  the  following  issues:  January,  180«, 
and  July  4,  July  11.  July  1«,  Aug.  8,  Au«. 
29  and  Sept.  12,  1906.  Also  Jan.  1,  1908, 
issue  which  contains  index  for  Vol,  28.  Will 
pay  35c  each  for  the  above  copies.  Addresa 
Subscription  Dept.,  Kcclneerlng-Coatrme*- 
Ing,   S55  Dearborn  St.,  Chicago,  IlL 


WANTED  —  TO  REPRESENT  YOU  IN 
PITTSBURG.  New  goods  introduced  to  the 
trade;  specialties  placed  with  mills  for 
manufacture;  thoroughly  reliable;  bond  fur- 
nished tor  any  amount.  Lydick,  530  Sher- 
idan  Ave.,   Pittsburg,   Pa.  8-4t 


WANThll TWENTY  miles  ol  orteinal  sixty  pound 

iinn  I  I.U  per  yard  TEE  steel  rails  with  switches, 
frni;.s.  stands  and  connections:  fifty-three  thousand 
WHITE  OAK  TIES.  (SECONDS) :  one  thousand  lineal 
teet  o(  BRIDGING,  piling  white  oak  or  red  cypress, 
bridge  I'mbers  either  w-hlteor  post  oak  or  long  leaf 
pine:  two  hundred  and  fifty  thousand  yards  of  earth 
work.  We  want  prices  on  the  above  material  and  will 
contract  the  earth  work  and  bridging.  All  material  and 
labor  will  be  paid  lor  In  CASH.  Work  Is  In  South 
Eastern  Kansas.  Address  The  Rock  Creek  Valley 
Construction  Co.,  No.  3901  North  18th  St.,  Omaha,  Neb. 


High  Grade  Salesmen  and  Representatives 

United  States,  Mexico  and  Canada,  calling  on 
Architects.  Engineers  and  Contractors  to  handle 
our  product  on  an  extremely  profitable  com- 
mission basis. 

McCormick  Waterproof  Portlaod  Cement  Co., 
St.  Louis,  Mo. 


THE  NATIONAL  EMPLOYMENT  CO. 

Perry  Block,  Binghamton,  N.  Y. 

Will  do  work  complete  or  will  furnish 
laborers,  foremen  and  mechanics  for  all 
kinds  of  construction  work. 


YOU  CAN  MAKE  GOOD  MONEY 

if  you  can  place  some  show-cards  in 
store  windows  displaying  a  book  that 
calculates  without  mental  gymnastics 
and  better  than  any  machine.    Costs  $3. 

Address  the  inventor, 
G.  A.  CHRISTENSEN,  llGc  Alpine  St.,  San  FranciKo.  CaL 
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A  Lesson  in  Co-Ordination. 

There  is  a  delightful  lack  of  co-ordination 
of  information  and  effort  between  the  dififer- 
ent  bureaus  composing  the  public  works  de- 
partment of  large  American  cities.  Years  ago 
in  our  largest  American  city  there  was  a  story 
current  of  how  the  Street  Department  worked 
merrily  ahead  beautifully  paving  a  wide  ave- 
nue while  the  Sewer  Department  followed  a 
few  blocks  behind  ripping  up  the  new  pave- 
ment and  putting  in  a  sewer.  We  do  not 
vouch  for  the  truth  of  this  story,  but  in  an- 
other column  we  print  one  equally  as  good 
and  realiy  true.  In  this  story  are  told  how  a 
Building  Department  permitted  to  be  built  a 
foundation  on  .5(l-ft.  piles  directly  over  a  tun- 
nel just  previously  built  by  the  Water  De- 
partment some  4.5  ft.  below  ground  and  also 
what  happened.  What  happened,  to  use  the 
vernacular,  "was  plenty,"  and  those  w-ho  read 
the  story  will  cheerfully  credit  the  engineer 
with  handling  successfully  a  rather  ticklish 
situation.  We  are  particularly  interested,  how- 
ever, in  the  final  sentence  of  the  engineer's 
description  of  his  work :  "The  city  of  Chi- 
cago paid  the  bills,"  Incidentally,  it  may  be 
noted,  the  "bills''  amounted  to  $325,000. 

Copyright    1910,   by  the 


Next  to  the  skill  exhibited  by  the  engineer 
in  meeting  the  technicalities  of  his  task  we  ad- 
mire most  the  restraint  shown  in  his  final  re- 
mark. A  total  of  $325,000  is  a  fairish  sum  of 
money  even  for  a  big  city.  It  would  go  a  con- 
siderable way  toward  clean  streets  or  in  pro- 
viding the  building  department  with  enough 
inspectors  really  to  watch  over  new  work.  It 
was  spent,  however,  to  rebuild  private  prop- 
erty and  restore  a  public  works  damaged  by  a 
private  citizen.  Why?  Because  the  Building 
Department  did  not  know,  when  it  gave  per- 
mission to  drive  piles  50  ft.  deep,  that  under- 
neath, the  Water  Department  had  some  time 
before  built  a  tunnel  only  45  ft.  deep.  Why 
the  Building  Department  did  not  know  we 
cannot  say,  nor  have  we  cared  to  inquire. 
Perhaps  the  Water  Department  never  gave 
the  information  or  perhaps  it  gave  it  and  the 
Building  Department  had  not  recorded  it  or 
had  overlooked  the  record.  It  doesn't  matter 
much  how  the  Building  Department  failed  to 
know-,  or,  perhaps,  to  remember ;  the  essential 
fact  is  that  it  didn't,  and  "the  city  of  Chicago 
paid  the  bills." 

-Another  interesting  feature  of  this  accident 
is  its  demonstration  of  the  possibility  of  a 
rather  serious  break  occurring  in  a  large  wa- 
ter supply  tunnel  without  cognizance  by  the 
Water  Department  officials.  Incidentally  the 
fact  had  been  overlooked  that  the  provisions 
made  for  closing  ofif  the  tunnel  so  that  it 
might  be  laid  dry  for  inspection  had,  from 
various  causes,  become  inoperative.  It  took 
three  months  to  restore  these  provisions  and 
to  construct  a  new  pumping  shaft  and  connect 
it  with  the  tunnel.  W'e  leave  the  reader  to 
learn  the  details  of  this  incidental  work  from 
the  article ^in  another  column.  The  essential 
matter  is  that  ordinary  co-ordination  of  the 
work  of  the  two  responsible  bureaus  would 
have  obviated  all  the  trouble.  Chicago  is  not 
alone  in  this  species  of  mismanagement,  it 
exists  to  a  greater  or  less  extent  in  every 
large  American  city. 


Methods  of  Finishing  Concrete. 

There  is  a  small  school  of  concrete  work- 
ers which  holds  that  the  rough,  board 
welted  surface  left  by  the  forms  is  the  only 
concrete  linish  that  is  truly  artistic.  Popu- 
lar tastes,  however,  approves  a  finer  finish. 
Now  a's  fine  a  surface  finish  as  desired 
can  be  given  to  concrete — it  may  be, made 
to  take  a  very  satisfactory  polish  and  it 
may  be  tinted  in  a  variety  of  shades.  The 
real  question  in  any  case  is  merely  a  ques- 
tion of  reasonable  cost.  The  committee  re- 
port on  concrete  finishes  which  is  printed 
in  another  column  of  this  issue,  is  deficient 
in  cost  data.  Otherwise  it  is  in  all  respects 
the  most  complete  summary  of  methods  of 
finishing  concrete  that  has  ever  been  made 
and  as  such  is  worthy  of  careful  study. 

In  glancing  over  the  variety  of  methods 
of  finishing  concrete  which  are  listed  in 
the  report  one  is  compelled  to  notice  the 
almost  complete  breaking  away  that  has 
taken  place  from  the  idea  of  molding  con- 
crete to  a  perfect  finish  or  surface.  We 
speak,  of  course,  of  plain  run  concrete  sur- 
faces. Moldings,  ornaments,  etc.,  are  still 
molded  and  probably-  best  molded  for  most 
work  to  perfect  surface.  But  ten  years  or 
so  ago  it  was  the  prevailing  practice  to  seek 
surface  finish  by  minute  care  in  building 
the  forms  or  molds.  Builders  of  concrete 
work  whose  experience  runs  back  a  dozen 
years  will  recall  the  almost  cabinet  work 
finish  of  form  facing  which  was  required, 
the  covering  of  the  forms  with  paper,  the 
puttying  of  joints,  etc.  These  requirements 
are  rarely  met  with  at  present,  though  the 
demand  for  careful  finish  is  more  common 
in  all  concrete  work  than  formerh-.  Ex- 
cept when  the  method  of  producing  the  fin- 
ish necessitates  the  removal  of  the  forms 
while  the  concrete  is  green  this  factor  of 
form  construction  does  not  enter  largely 
into  the  problem  of  surface  finish  as  this 
problem  is  now  regarded. 

There  are  few  features  of  coricrete  work 
on  which  the  general  contractor  is  so  likely 
to  go  wrong  in  estimating  as  the  cost  of 
surface  finish.     This  comes,  of  course,  from 


the  want  of  good  cost  data.  Contract  prices 
for  finishing  are  particularly  misleading, 
ihis  comes  from  the  fact  that  few  contrac- 
tors have  accurate  costs  on  which  to  base 
estimates,  and  also  from  the  fact  that  finish 
is  regarded  as  one  of  the  incidental  items 
and  is  either  lumped  in  with  the  total  price 
or,  if  required  to  be  bid  on  as  a  separate 
item,  is  put  at  some  approximate  figure,  on  the 
reasoning  that  any  error  which  may  result 
will  be  taken  care  of  by  the  general  profit 
on  the  job.  It  is  to  be  regretted,  therefore, 
that  the  committee  did  not  find  time  to 
enter  more  in  detail  into  the  matter  of 
costs  than  its  report  shows. 


Concrete   Mixers   for   Culebra   Cut. — The 

work  of  placing  concrete  in  the  sides  of 
Culebra  Cut  of  the  Panama  Canal  will  be 
begun  as  soon  as  mixing  plans,  for  which 
the  Central  Division  has  placed  a  requisi- 
tion, can  be  delivered  from  the  States.  The 
first  concrete  placed  w-iU  be  in  retaining 
walls  on  the  east  side  of  the  cut  at  both 
ends,  Bas  Obispo  and  Paraiso,  where  the 
excavation  has  advanced  far  enough  to  per- 
mit the  construction  of  the  walls.  These 
walls  will  be  built  on  the  berm  at  95  ft. 
above  sea  level,  and  will  keep  material  from 
sliding  down  the  bank  into  the  channel  of 
the  canal.  In  the  plant  on  requisition,  two 
1  yd.  mixers  are  specified,  one  to  dump 
into  a  portable  placing  tower,  and  the  other 
to  dump  into  buckets  which  will  be  handled 
by  crane.  The  work  at  Paraiso  and  Bas 
Obispo  will  give  an  opportunity  to  test  the 
efficiency  of  the  two  methods  of  placing 
concrete. 

Both  plants  will  consist  of  three  units — 
the  mixers,  the  placers,  and  the  storage 
bins.  The  mixers  will  be  rotary,  discharge 
by  tilting  while  running,  equipped  with  au- 
tomatic water  tank  with  a  gage  so  set  as 
to  measure  a  uniform  quantity  of  water 
into  each  batch  of  concrete,  capacity  27  to 
31  cu.  ft.  per  batch,  and  from  30  to  35  cu. 
yds.  of  concrete  an  hour,  to  be  run  by 
steam  power,  soft  coal  burner. 
.  In  the  portable  tower  plant  the  mixer  and 
tower  will  be  mounted  on  a  specially  con- 
structed fiat  car,  10  or  12  ft.  gage,  con- 
structed with  necessary  end  timbers,  so  that 
couplers  can  be  attached  to  allow  the  haul- 
ing or  pushing  of  the  car  along  the  retain- 
ing wall  by  a  switch  engine.  The  mixer 
will  be  equipped  with  power  charging  at- 
tachment, or  side  loader,  with  frame  ex- 
tended so  as  to  allow  the  skip  to  be  dropped 
to  the  ground  level  for  a  low-feed  level. 
The  elevator  will  be  run  on  a  steel  tower  so 
constructed  that  it  can  be  shipped  in  sev- 
eral parts  assembled  on  the  Isthmus.  The 
mixer  will  discharge  into  a  bucket  which 
can  be  raised  to  any  height  up  to  55  ft.  and 
tipped,  so  as  to  deposit  the  concrete  in  the 
wall  at  any  point.  The  elevator  will  be 
operated  by  a  hoisting  engine,  and  both  it 
and  the  mixer  will  be  supplied  with  steam 
from  the  same  boiler. 

The  mixing  plant  with  side  discharge,  so 
as  to  dump  into  a  bucket  to  be  handled  by 
a  locomotive  crane,  will  be  mounted  on  a 
standard  canal  flat  car.  On  one  side  will 
be  a  side  leader,  with  frame  extended  down- 
ward to  permit  the  assembling  of  the  batch 
of  rock,  sand  and  cement  in  the  skip  on 
the  track  level.  The  mixer  and  side  loader 
will  be  operated  by  the  same  engine.  The 
mixer  will  discharge  on  the  opposite  side  of 
the  flat  car  into  a  receiving  hopper  or  tem- 
porary chute,  with  a  capacity  of  two  batch- 
es of  concrete.  This  hopper  will  be  so  at- 
tached that  it  can  be  taken  off  in  case  it  is 
desired  to  discharge  direct  into  the  foot- 
ings of  the  retaining  wall  through  a  wooden 
chute,  to  be  supplied  by  the  commission. 

High  grade  material  must  be  used  in  both 
plants,  and  the  equipment  must  be  made 
strong  enough  to  stand  hard,  continuous 
usage  for  three  or  four  year.s.  The  steel 
must  be  well  cleaned  by  sandblast  and  giv- 
en a  coat  of  red  lead  before  shipment.  The 
contractor  will  furnish  instructions  for 
erecting  the  plant  and  keeping  the  equip- 
ment in  order. 
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CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Construction    Plant    and    Methods  for 

Building    an    85,000    Cu.   Yd. 

Rubble  Concrete  Dam. 

A  storage  reservoir  of  2,750,000,000  cu.  ft 
capacity  is  being  constructed  to  supply  water 
for  the  Rome  level  of  the  New  York  State 
Barge  Canal,  by  building  a  rubble  concrete 
dam  across  the  Mohawk  River  near  Rome, 
N.  Y.  This  dam  is  known  as  the  Delta  Dam 
and  its  construction  includes  besides  the  build- 
ing of  a  dam  proper  on  the  Mohawk  River 
some  5  miles  north  of  Rome,  relocating  about 
two  miles  of  the  Black  River  Canal,,  as  the 
present  channel  will  be  submerged  by  the  pro- 
posed reservoir ;  clearing  the  land  for  the  res- 
ervoir, and  the  removal  of  buildings  from 
within  its   limits. 

The  area  of  the  drainage  basin  of  this  reser- 
voir is  about  137  square  miles,  extending 
northerly  along  the   east   branch   of   the   Mo- 


the  village  of  Delta  and  will  extend  northerly 
to  the  village  of  Werternville,  submerging, 
however,  only  a  few  houses  on  the  outskirts. 
In  all,  some  295  buildings,  including  about  70 
dwellings,  will  have  to  be  removed  from  the 
site.  About  five  miles  of  highways  will  be 
submerged.  These  will  be  replaced,  as  far  as 
necessary,  by  new  highways  located  above 
the  high-water  line.  The  reservoir  will  also 
submerge  two  cemeteries  and  several  private 
burying  lots.  The  bodies  in  the  cemeteries 
will,  of  course,  be  removed  and  buried  outside 
the  limits  of  the  reservoir. 

The  dam  will  be  about  1,100  ft  in  length 
and  100  ft.  high  from  the  crest  to  the  lowest 
foundation,  and  will  contain  about  85,000  cu. 
yds.  of  Cyclopean  masonry.  It  will  be  provid- 
ed with  a  spillway  .300  ft.  long,  near  its  cen- 
ter. The  water  passing  over  the  spillway  will 
fall  into  a  pool  below,  which  will  act  as  a 
water  cushion  and  break  the  force  of  its  fall. 
The  minimum  depth  of  the  water  in  this  pool 


Above  the  sluice-gates,  in  the  upper  gate 
chamber,  stop  planks  are  to  be  provided  for 
use  in  cases  of  emergency. 

As  the  reservoir  will  submerge  about  two 
miles  of  the  existing  Black  River  canal,  it  will 
he  necessary  to  relocate  the  portion  between 
a  point  a  few  hundred  feet  below  lock  No.  7 
and  a  point  a  few  hundred  feet  above  lock 
No.  13.  These  seven  existing  locks  will  be 
submerged  or  abandoned.  Four  new  locks 
will  be  used  in  the  relocated  line,  one,  with  a 
lift  of  12.1  ft.,  being  in  the  bed  of  the  exist- 
ing canal  at  the  beginning  of  the  new  chan- 
nel. At  the  southern  end  of  the  reservoir  site 
the  present  canal  runs  on  the  west  side  of 
the  river.  The  new  waterway  will  extend 
across  the  river  valley  and  by  a  flight  of  three 
combined  locks,  of  20.6  ft.  lift  each,  located 
southeast  of  the  dam,  it  will  ascend  the  east 
bank  of  the  river  and  skirt  the  east  shore  of 
the  reservoir  to  a  junction  with  the  old  canal. 
The  new  canal  will  cross  the  river  some  400 


\/ 


Fig.  1 — General   Plan  of  Delta  Dam  Showing  Layout   of  Contractor's  Plant. 


hawk  River  to  Mohawk  hill,  and  along  the 
Lansing  Kill  to  within  about  2  miles  of  Boon- 
ville.  The  water-supply  from  this  source  will 
be  fed  down  the  river  to  Rome,  where  the 
river  will  enter  the  Barge  Canal.  In  this  vi- 
cinity the  canal  will  be  provided  with  spill- 
ways so  as  to  waste  back  into  the  river  any 
surplus  water  not  needed  for  canal  purposes. 
The  reservoir  will  cover  an  area  of  iyi 
square  miles,  when  the  water  stands  at  the 
crest  of  the  dam.  About  4.8  square  miles  of 
land  will  be  acquired  by  the  State,  in  order 
to  provide  margins  around  the  reservoir.  This 
area  will  be  cleared  of  all  trees  and  brush  to 
within  about  3  ft.  above  the  surface  of  the 
ground  The  reservoir  will  have  a  capacity 
of  about  2,750,000,000  cu.  ft.;  its  maximum 
depts  at  the  dam  will  be  about  70  ft.,  while 
the  average  depth  of  its  whole  extent  will 
be  about  23  ft.     The  reservoir  will  wipe  out 


will  be  10  ft.  A  gate-house,  east  of  the  spill- 
way, is  to  be  constructed  and  provided  with 
four  60-in.  cast  iron  discharge  pipes,  having 
a  combined  capacity  of  about  3,800  cu.  ft. 
per  second,  with  water  in  the  reservoir  stand- 
ing at  the  crest  of  the  dam.  The  governing 
requirements  in  designing  these  pipes  was  to 
provide  a  sufficient  discharging  capacity  to 
regulate  the  flow  in  time  of  summer  floods, 
■to  a  maximum  of  2,500  cu.  ft.  per  second,  it 
being  estimated  that  about  500  cu.  ft.  per  sec- 
ond might  pass  into  the  river  between  the 
dam  and  the  point  where  the  river  will  enter 
the  Barge  canal,  and  3,000  cu.  ft.  per  second 
being  considered  the  maximum  rate  of  flow 
which  should  be  allowed  to  pass  into  the  ca- 
nal at  Rome  during  the  navigation  season. 
Each  discharge  pipe  will  be  provided  with  a 
5x5-ft.  rectangular  sluice-gate  at  its  upper 
end  and  a  48-in.  gate-valve  at  its  lower  end. 


ft.  south  of  the  dam,  on  a  reinforced  con- 
crete acqueduct  about  205  ft.  long,  resting  or* 
two  abutments  and  five  piers. 

The  existing  highway  bridge  over  the  river 
near  lock  No.  7  will  be  inoved  down-stream 
some  30  ft.,  raised  about  12  feet  in  elevation 
and  olaced  on  new  abutments.  A  new  steel 
highway  and  change  bridge  will  be  placed 
across  the  canal  just  above  the  proposed  new 
lock  i«o.  7.  A  new  highway  will  be  con- 
structed from  the  end  of  this  bridge,  join- 
ing the  e.xisting  highway  a  few  hundred  feet 
north.  The  locations  of  these  several  struc- 
tures are  indicated  on  Fig.  1. 

The  estimated  yield  of  the  reservoir  in  the 
driest  years  is  about  188  cu.  ft.  per  second. 
The  outflow  from  the  reservoir  will  follovsr 
the  natural  channel  of  the  Mohawk  down  to 
the  point  where  the  Barge  canal  crosses  the 
river   at    Rome.     In    times   of    minimum    flow 
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Fig.  2 — View   Sliowing   Concrete    Mixing    Plant. 


the  greater  portion  of  the  Mohawk  river  sup- 
ph'  will  there  be  taken  into  the  Barge  canal 
very  much  as  it  is  now  diverted  into  the 
Erie  canal. 

The  construction  work  on  the  project  was 
commenced  in  October,  1908,  and  is  now 
about  .57  per  cent  completed.  The  contractor 
has  a  plant  on  the  site  representing  an  in- 
vestment of  $100,000,  besides  that  which  has 
been  installed  at  three  different  places  farther 
up  the  Black  River  Canal  for  the  purposes  of 
quarrying  and  crushing  stone,  and  digging 
sand.  The  cyclopean  stone,  a  good  quality 
of  limestone  which  quarries  with  plug  and 
feather  in  large  and  regular  blocks,  comes 
from  the  Sugar  River  quarry,  about  24  miles 
north  of  the  dam.  The  crushed  limestone  is 
prepared  by  the  contractor's  plant  at  Hough 
quarry.  17  miles  north,  and  the  sand  pit  is 
about  (1  miles  north  along  the  canal.  The  ma- 
terial is  brought  to  the  work  by  a  fleet  of 
40  barges  which  are  constantly  in  this  service. 
At  the  site  of  the  work  a  derrick  equipped 
with  a  clamshell  unloads  the  material  from 
the  scows  onto  a  stock  pile  or  into  the  bins 
which  are  above  the  cube  mixer,  which  is 
shown  by  Fig.  2. 

Altogether  there  are  about  3  miles  of  track 
in  service  at  the  site  of  the  dam.  The  plant 
layout  is  shown  by  Fig.  1.  Coming  from  the 
mixer  the  track  branches  off  in  front  of  the 
dam  and  runs  parallel  to  it  on  both  sides. 
On  the  lower  side  the  track  crosses  the  river 
and  climbs  at  a  4  per  cent  grade  to  the  switch 
back  and  from  there  back  again,  continuing 
up  grade  to  the  new  location  of  the  Black 
River  Canal.  Spurs  are  also  laid  to  the  dump 
below,  which  has  provided  a  road\yay  ap- 
proach to  the  new  location  of  the  bridge  be- 
low the  acqueduct,  as  shown.  The  road  is 
a  narrow  gage,  and  is  operated  with  dump 
cars  and  Porter  locomotives.  For  concrete 
2  cu.  yd.  Steubener  bottom  dump  buckets  are 
used.  As  show^n  by  Fig.  3,  about  16  derricks 
are  in  position  and  are  used  to  handle  all  ma- 
terial to  and  from  the  cars  and  the  work. 
These  derricks  are  all  made  of  western  tim- 
ber and  are  especially  well  rigged  and  set  up. 
They  are  all  equipped  with  8xl2-in.  engines 
and  steani  is  furnished  to  all  stationary  en- 
gines and  rock  drills  within  a  radius  of  about 
800  ft.,  from  a  central  boiler  plant.  This 
plant  contains  four  12.5-HP.  Fitsgibbon  ma- 
rine boilers  of  special  design.  Besides  the 
main  engines  on  the  derricks,  there  is  also  a 
4x6-in.  swinging  engine  which  is  of  special 
interest  because  of  the  manner  of  reversing 
it.  It  is  arranged  to  reverse  by  using  the 
exhaust  pipe  for  the  steam  entering  the  cyl- 
inder.   In  this  way  the  engine  is  reversed  and 


operated  by  the  use  of  one  lever  only.  As 
shown  on  the  plan,  a  carpenter  shop,  black- 
smith shop  and  machine  shop  are  located  near 
the  boiler-house  and  these  are  completely 
equipped.  The  machine  shop  is  capable  of 
turning  out  any  kind  of  work  likely  to  be 
necessary  on  a  job  of  this  kind. 

At  the  central  portion  of  the  dam  the  exca- 
vation was  carried  on  by  a  70-ton  Bucyrus 
steam  shovel  and  also  with  Orange  peel 
buckets  operated  by  the  derricks.  The  tracks 
which  parallel  the  dam  on  both  its  sides  cross 
the  river  here  on  piles,  and  the  derricks  Cin 
their  first  set  up)  were  also  founded  on  piles. 
The  second  location  of  the  derricks  (up  mid- 
way on  the  dam)  will  be  the  last  position 
necessary  to  complete  the  work. 

In  concreting,  trains  of  two  cars  are  hauled, 
containing  two  2-cu.  yd.  Steubener  dump  buck- 
ets, which  are  handled  from  the  train  to  the 
forms  by  the  derricks.  About  170  cu.  yds.  is 
an  average  daily  output  for  an  8-hour  day, 
and  a  record  of  2.54  cu.  yds.  has  been  made. 
The  proportion  is  1  to  7%  sand  and  stone. 
This   yardage   does    not    represent    the     total 


yardage  placed,  however,  due  to  the  fact  that 
from  45  to  49  per  cent  of  the  total  volume  is 
included  in  the  embedded  stones.  This  is  in 
the  cyclopean  masonry  of  the  main  dam.  In 
the  smaller  structures  from  10  to  20  per  cent 
of  large  stone  has  been  placed.  The  forms 
for  the  dam  consisted  of  2-in.  dressed  lumber 
with  heavy  studding  and  square  timbers  for 
waling.  The  forms  were  tied  together  by 
1-in.  rods  or  were  tied  by  these  rods  to  con- 
crete previously  placed.  In  placing  a  form 
for  the  next  section  above  one  previously 
placed,  the  top  row  of  bolts  of  the  last  sec- 
tion were  used  again.  They  were  used  to 
bolt  a  timber  to  the  concrete  face  and  the 
timber  acted  as  a  support  for  the  form  above. 

On  the  canal  relocation,  a  70-ton  Bucyrus 
shovel  made  a  cut  2,500  ft.  long  and  about 
25  ft.  deep,  almost  entirely  in  blue  seamy 
shale.  Very  little  blasting  was  done,  the 
shovel  being  used  to  break  its  own  way.  This 
work  was  a  heavy  strain  on  the  steam  shovel, 
although  it  was,  quite  likely,  cheaper  to  wear 
out  the  shovel  than  to  drill  and  blast. 

The  predominating  feature  of  the  construc- 
tion is  the  extensive  use  of  derricks,  all  of 
which  are  of  the  mast  and  bull  wheel  type. 
These  are  placed  at  convenient  points  and 
are  used  wherever  possible,  to  the  exclusion 
of  other  methods  and  machinery. 

The  costs  given  in  the  following  list  include 
the  cost  of  material  and  labor.  Attention  is 
called  to  the  fact  that  the  material  for  con- 
crete is  prepared  from  its  natural  state  by  the 
contractor,  as  previously  described : 

To.  June    Cu.  yds.     Cost  per    Cost  per 
1910.  for  cu.  yd.       cu.  yd.  to 

cu.  yds.  June,  1910.  for  June  July,  1910. 
Steam  Shovel 


Excavation    

$0,206 

Derrick 

Excavation  3605.56 

3524 

$1.02 

0.633 

Embankment     161.18 

1437 

0.112 

0.139 

Cyclopean 

Masonry  .  .23595.99 

8202 

2.86 

3.73 

Second  Class 

Concrete    . .   289.42 

0 

5.22 

It  is  interesting  to  note  in  connection  with 
the  construction  of  the  Delta  dam  and  reser- 
voir that  it  is  expected  to  cost  $75  per  mil- 
lion gallons  of  available  capacity  (including 
nearly  $25  for  land  damages).  As  a  compari- 
son with  other  large  water  supply  basins  in 
the  eastern  states,  the  Wachusett  Reservoir 
cost  (exclusive  of  soil  stripping,  which  was  not 
required  in  the  Delta  project),  about  $135 
per  million  gallons.  This  includes  $60  for 
real  estate.  The  .^shokan  dam  and  reservoir 
is  expected  to.  cost  $180,  while  the  three  prin- 
cipal projects  of  the  New  York  State  Water 
Supply  Commission  for  power  development 
and  flood  prevention  are  estimated  at  $16"  to 
$33  (the  latter  figure  for  the  Portage  basin 
includes  $5   for   real   estate),   and   four  great 


Fig.  3 — View  Showing  Arrangement  of   Derricks  on    Dam. 
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irrigating  basins  of  the  West,  from  $5  to  $17 
(including  land  at  $0.20  to  $1.16)  per  million 
gallons  of  available  storage.    For  New  York 


crvoir  water  is  to  be  impounded  at  an  ex- 
pense relatively  as  low  as  in  other  Eastern 
basins   of  greater  capacity,  in   which  the  unit 


f/ssm: 
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Fig.  4 — Section  of  Delta  Dam 


A    Reinforced    Concrete    Cellular    Ap- 
proach Viaduct  for  a  Railway 
Bridge. 

A  novel  form  of  viaduct  approach  is  shown 
by  the  accompanying  illustration.  This  con- 
struction, 528  ft.  long,  formed  a  portion  of 
an  approach  to  a  double  track  railway  bridge, 
the  remainder  of  which  approach  was  earth 
fill  between  concrete  retaining  walls.  The 
work  is  described  as  follows  by  Mr.  George 
C.  Clarke.* 

At  the  time  the  small  piers  for  Line  13  wdre 
constructed,  it  was  anticipated  that  some 
movement  would  occur  in  them  when  the  fill- 
ing for  the  surface  tracks  was  made  about 
their  bases,  and,   to    prevent   individual    piles 


-? m. 


Fig.  1 — Section  of  Reinforced  Concrete  Cel- 
lular Approach  to  a  Viaduct. 


city  work,  $200  has  been  regarded  as  the  nor- 
mal cost  of  'Storage.  In  France  few  of  the 
reservoirs  have  cost  less  than  $100.  many 
have  exceeded  $300  and  some  even  $600.  In 
India  the  cost  of  impounding  water  has  been 
in  several  cases  about  $30  and  in  few  more 
than  $50.  It  thus  appears  that  a  rational  com- 
parison on  this  basis  cannot  be  made  with- 
out a  detailed  study  of  the  conditions  and  re- 
quirements of  individual  cases ;  but  these  data 
seem  to  imply  at  lea.st  that  in  the  Delta   res- 


cost  should  thus  be  less,  and  which  have  been 
chosen  with  like  restrictions  as  to  geographi- 
cal location. 

In  the  work  of  construction  of  the  Delta 
dam  the  contractor,  Arthur  McMullan.  of 
New  York  City,  is  represented  by  Mr.  Wm. 
Melvin,  Superintendent,  and  Mr,  Geo.  Palmer, 
Manager.  For  the  State,  Mr.  C.  W.  Costello 
is  Assistant  Engineer  in  Charge,  and  Mr.  L. 
C.  Hulburd  is  Resident  Engineer. 


from  moving  at  different  rates  and  being 
broken  or  torn  loose  from  the  pier  they  sup- 
ported, the  sheeting  was  left  in  place.  The 
tendency  to  move  was  not  over-estimated,  as 
a  difference  in  elevation  of  2  ft.  on  opposite 
sides  of  a  pier,  even  if  none  of  the  fill  touched 


•"The  New  Tork  Tunnel  Extension  of  the 
Pennsylvania  Railroad;  The  Long  Island  Ap- 
proaches to  the  East  River  Tunnels."  bv  Geo.  C. 
Clarke.  Proc.  Am.  Soc.  C.  E..  Vol.  XXXVI.  p. 
1109. 
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Fig.  2— Details  of  Core  Forms  for  Building  Cellular  Approaches. 
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it.  caused  movement  away  from  the  fill,  which 
however,  was  readily  counterbalanced  by 
placing  a  slight  excess  of  fill  on  the  opposite 
side.  The  maximum  movement  noted  in  any 
of  these  piers  was  1%  in.,  and  the  maximum 


passed  ahead  through  the  4xo%-ft.  openings 
shown.  The  interior  movable  form  is 
shown  by  Fig.  2.  It  was  slacked  off  by  re- 
moving the  key  and  tightening  the  turnbuck- 
les,  and,  at  the  same  time,  removing  wedges 


March  234.571 

April    212.097 

May  212,135 

June    236. 6S9 

July  197,069 

August   ...  .250,341 


7.31 

26 

1,234 

32,089 

7.15 

26 

1,140 

29,648 

7. 88 

25 

1,077 

26,921 

8.00 

26 

1,138 

29,586 

7.44 

25 

1,060 

26,488 

7.04 

1.318 

35,575 

Fig.  1 — General  Plan  of  Walls  for  Lock  9,  New  York   State  Barge  Canal. 


variation    from   the   original    position   at    the 
completion  of  the  fill  was  %  in. 

The  original  plans  for  the  approach  to  the 
double-track  viaduct  for  the  overhead  freight 
line  contemplated  an  earth  embankment  sup- 
ported by  two  gravity  retaining  walls  resting 
for  most  of  their  length  on  piles.  The  action 
of  the  small  piers  noted  above  made  it  plain 
that  it  would  be  not  only  expensive,  but  dif- 
ficult, to  construct  the  walls,  where  the  em- 
bankment was  high,  so  as  to  keep  them  in 
their  original  position.  The  grade  and  loca- 
tion of  the  adjoining  tracks  were  such  as  to 
permit  the  earth  embankment  to  take  its  slope 
on  the  south  side  for  a  length  of  368  ft.  of 
the  easterly  end  of  the  approach,  while  re- 
quiring that  the  north  slope  be  retained.  The 
maximum  difference  in  elevation  of  the  tracks 
on  the  approach  and  north  of  it  being  for 
this  lensnh  only  10  ft.,  the  gravity  wall  was 
used. 

Of  the  easterly  end  of  the  gravity  wall, 
which  retained  only  from  5  to  7  ft.  of  em- 
bankment, a  length  of  142  ft.  was  founded  on 
the  old  roadbed  of  the  Long  Island  Railroad, 
w-hile  the  remaining  226  ft.  was  founded  on 
pile  bents,  spaced  4  ft.  from  center  to  cen- 
ter, and  containing  three  and  four  piles  in 
the  alternate  bents.  Between  each  pair  of 
angle  of  20  degrees  from  the  vertical, 
vertical  bents  two  batter  piles  were  set  at  an 

As  stated  above,  the  maximum  difference  in 
elevation  of  the  two  rails,  which  represents 
the  height  of  material  retained,  was  only  10 
ft.,  and  in  order  to  keep  the  piles  below  the 
ground-water  level,  the  cut-off  was  11  ft. 
below  the  low  rail,  which  placed  the  major 
portion  of  the  retaining  wall  below  the  sur- 
face, and  seemed  like  unnecessarily  expensive 
construction,  but  sufficitnt  movement  occurred 
in  the  low  wall,  founded  on  the  old  roadbed, 
to  justify  the  additional  expenditure  on  the 
higher  wall. 

From  the  westerly  end  of  the  gravity  wall 
to  the  abutment,  a  distance  of  528  ft.,  the  cel- 
lular design  shown  by  Fig.  1  was  adopted. 
This  is  an  unusual  design,  but  has  the  advan- 
tage of  being  not  only  more  stable  than  two 
retaining  walls  on  piles,  but  less  expensive, 
while,  as  compared  with  small  piers  and  steel 
girders,  it  will  probably  prove  more  economi- 
cal in  the  end,  and  has  the  advantage  of  pre- 
senting a  continuous  surface  to  any_  cars 
which  may  be  derailed  from  the  shifting 
tracks  immediately  adjoining  it  on  the  north 
and  south. 

The  work  was  built  in  sections  33  ft.  long, 
that  being  the  distance  between  the  cross- 
walls  or  bulkheads,  and  each  section  was  con- 
structed in  two  Hfts,  the  first  being  both  side- 
walls  and  bulkhead  from  the  top  of  the  piles 
or  rock  to  a  line  about  1  ft.  below  the  finished 
grade  of  the  adjoining  tracks,  and  the  second, 
sidewalls  and  bulkhead  above  that  point,  and 
roof.  The  construction  was  carried  on  from 
the  west  toward  the  east,  the  height  of  the 
structure  diminishing  in  that  direction  and 
thus  permitting  sections  of  the  form  to  be 
removed  as  the  work  advanced.  Each  bulk- 
head, of  course,  was  built  in  conjunction  with 
the  section  east  of  it,  the  rear  forms  for  the 
bulkheads  being  the  only  ones  that  had  to  be 
knocked  apart  and  rebuilt  as  the  work  ad- 
vanced,   and    the    timber    forming    ihem    was 


from  under  the  base,  the  two  sections,  of  3 
ft.  2  ins.  each  at  the  bottom,  being  those  re- 
moved as  the  height  of  the  structure  dimin- 
ished. The  outside  form  was  built  in  two 
sections  and  picked  up  and  swung  ahead  by 
the    derricks    which    handled    the    e.xcavation 
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Fig.  2 — Section  of   Lock  Wall. 


and  con.rete.  The  ou'side  and  inside  forms 
were  bolted  together  by  three  lines  of  %-in. 
bolts  spaced  at  4-ft.  centers. 


High  Records  by  70-ton  Shovels  on  Re- 
location Work. — A  statement  is  appended 
showing  the  excavation  accomplished  by 
steam  shovels  on  the  relocation  of  the  Pan- 
ama R.  R.  each  month  since  January,  1910. 
All  these  shovels  are  of  the  70-to,i  class, 
and  their  average  output  is  very  high  for 
work  on  the  Isthmus.  The  August  record 
was  made  in  one  of  the  wettest  months  of 
the   rainy  season. 

Output 
Aver-       Xo.  of         per  shovel, 
age  No.     work-    Per  Per 

Output.        of  ing.      day.       month. 

Month.  Cu.yds.  shovels,  days.  Cu.yds.  Cu.yds. 
January  ...206.334  S.24  25  1.002  25.040 
Fabruarv    .214.411         7.91         23         1.179         27.106 


An    Economical    Method    of    Using    a 

Movable   Form    for  Long  Concrete 

Walls,  with  Some  Costs. 

The  construction  of  two  heavy  concrete 
walls  aggregating  some  1,250  lin.  ft.  at  a  cost 
for  forms  of  less  than  23  cts.  per  cu.  yd.,  has 
recently  been  completed  at  Lock  9  on  the 
New  York  State  Barge  Canal.  This  cost 
was  made  possible  by  the  use  of  a  movable 
wall  form  designed  by  C.  R.  Neher.  Engineer 
for  the  Contractors,  the  .''itlantic  Gulf  &  Pa- 
cific Co.,  of  New  York  City.  The  walls  con- 
structed were  the  approach  walls  to  the  south 
end  of  the  lock  named ;  one,  the  east  wall, 
was  350  ft.  long  and  the  other  on  the  west 
side  was  about  900  ft.  long.  Figure  1  shows 
the  plan  of  the  walls  and  Fig.  2  shows  the 
section  which  was  3  ft.  wide  on  top,  7  ft.  7% 
ins.  wide  at  the  footing  and  14  ft.  6  ins.  high. 

The  form,  a  drawing  of  which  is  shown  by 
Fig.  3.  was  made  of  1%-in.  lagging  and  4x6- 
in.  studding.  Waling  timbers,  consisting  of 
two  6x8-in.  pieces  placed  together,  were  spaced 
about  5  ft.  apart,  along  the  sides.  The  waling 
timbers  were  bolted  securely  to  the  studding 
and  the  front  and  back  forms  were  tied  to- 
gether through  the  waling  timbers  by  %-in. 
bolts.  .•Xs  it  was  necessary  to  remove  these 
bolts  each  time  the  form  was  moved  a  method 
of  preparing  them  for  easy  removal  was  de- 
sired. The  best  scheme  proved  to  be  to  cover 
the  bolts  with  heavy  Albany  grease  and  to 
wind  them  with  Neponset  paper,  a  heavy  roof- 
ing paper.  To  protect  the  paper  from  being 
torn  by  falling  concrete  or  from  being  stepped 
on  by  workmen  in  the  forms,  a  2x4-in.  Stick 
was  placed  between  the  form  walls  directly 
above  the  bolt.  This  acted  as  a  spreader  as 
well  as  a  protection  for  the  paper  on  the  bolt. 
On  top  of  the  form,  and  fastened  to  it.  were 
4-ft.  ties  for  the  narrow  gage  track.  These 
were  spaced  6  ft.  on  centers  to  permit  room 
for  opening  the  gates  of  the  bottom  dump 
cars.  The  form  was  built  high  enough  to 
support  this  track  above  the  finished  concrete. 
This  track  was  jointed  to  that  on  the  finished 
wall  by  switch  points,  coming  to  the  bent  ends 
of  the  track  on  the  wall.  This  saved  cutting 
rails.  See  Fig.  3.  One  of  the  difficulties  en- 
countered in  designing  the  form  was  the  fact 
that  anchor  bolts  were  to  be  placed  in  the 
face  of  the  wall  at  certain  irregular  intervals. 
This  made  the  problem  of  arrangement  of 
the  studding  somewhat  intricate,  but  it  was 
finally  worked  out  by  spacing  the  studding  as 
shown,  and  using  the  three  sets  of  holes,  in- 
dicated, for  placing  the  bolts. 

Another  difficulty  was  found  in  the  fact 
that  at  intervals  of  50  ft.,  snubbing  posts 
were  required  to  be  placed  in  the  wall.  These 
posts  were  of  such  size  as  to  require  an  offset 
in  the  concrete  wall  in  order  to  provide  suf- 
ficient anchorage.  This  difficulty  was  over- 
come b"  leaving  out  the  snubbing  posts  and 
by  placing  a  box  on  the  inside  of  the  wall 
form  at  the  points  for  the  posts,  which  made 
enough  space  in  the  wall  for  the  snubbing 
posts  to  be  put  in  after  the  wall  had  been 
completed. 

The  length  of  the  form  (40  ft.)  was  de- 
signed   to    include   enough   concrete    for   two 
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Fig.  3 — Details  of   Movable  Wall   Form. 


working    days    of    8    hours.      The    combined 
yardage  of  the  base  and  upper  neat  work  in 


forms,  but  this  method  was  later  changed  and 
the   bulkhead  was   allowed   to   remain   on   the 


Fig.  4 — View  Showing  Wall   Form   Being   Moved. 


40  ft.  amounting  to  134  cu.  yds.  The  first  da\ 
the  concrete  was  carried  to  elevation  137  (Fig. 
2).  The  second  day  the  concrete  was  placed 
in  the  base  ahead  of  the  form  (containing  iM 
cu.  yds.),  and  then  the  upper  part  of  the  wall 
was  completed,  containing  33  cu.  yds.  This 
made  57  cu.  yds.  for  the  second  day.  This 
lesser  yardage  for  the  second  day  left  time  for 
the  men  to  set  molding,  anchor  bolts  for  wall 
fenders,  finishing  top  surface  of  wall,  and 
keys  in  the  base. 

In  moving  the  form,  the  bolts  were  re- 
moved after  the  concrete  had  set,  sometimes 
within  12  hours.  The  form  was  then  jacked 
up  a  few  inches  and  placed  on  dollies.  The 
concrete  surfaces,  being  battered,  caused  the 
form  to  be  clear  when  raised.  At  the  top  the 
forms  were  tied  together  by  the  bolts  through 
the  top  waling  timbers,  which  were  always 
above  the  concrete.  The  accompanying  photo- 
graph, Fig.  4,  shows  the  form  being  pulleJ 
ahead  with  a  small  block  and  tackle.  Thv 
forms  were  pulled  ahead  about  6  ft.  at  a  tinv 
and  the  bolts  were  then  replaced  as  the  hole 
cleared  the  end  of  the  concrete.  This  prr 
vented  the  forms  from  spreading.  At  the  hu 
ginning  of  the  work  it  was  customary  to  re- 
move   the    end    bulkhead    before    moving    the 


wall  until  ready  to  be  reset.  This  was  done 
because  it  was  found  that  the  corners  of 
green  concrete  would  chip  off  on  pulling  the 
bulkhead ;  whereas,  if  left  somewhat  longer, 
the  concrete  would  not  chip  so  readily  and 
the  bulkhead  would  protect  the  corners  from 
being  scrubbed  by  the  passing  side  forms. 

The  base  of  the  section  ahead  was  con- 
creted, as  mentioned  above,  during  the  second 
day's  work,  so  that  it  was  ready  to  receive 
the  forms  on  the  foll.owing  day.  Figure  3 
shows  how  the  concrete  car  on  top  was  run 
out  over  the  end  of  the  form  on  a  piece  of 
track  supported  by  a  truss,  and  dumped 
through  a  chute  to  the  car  below.  This  car 
delivered  the  concrete  to  the  base. 

After  the  forms  had  been  removed  from  a 
section,  considerable  traffic  was  necessary  on 
top  of  the  green  wall  and  therefore  a  protec- 
tion to  the  concrete  was  made  by  placing  a 
layer  of  rooting  paper  over  the  top  and  cov- 
ering it  with  sand.  The  top  of  the  wall  was 
found  to  be  damp  after  several  days  and  in 
excellent  condition. 

For  the  curved  sections  of  wall  a  special 
40-ft.  section  of  forms  was  built  and  this  is 
shown  by  Figs.  6  and  7.  This  form  was  han- 
dled in  the  same  way  as  the  straight  form, 
and  gave  equal   satisfaction. 

The  labor  of  building  each  form  required  3 
days'  time  for  6  carpenters.  Two  straight 
forms  were  built  and  one  curved  form.  The 
cost  of  these,  including  labor  and  material 
used,  was  $.52.5.00.  Spruce  dressed  lumber  was 
used,  at  $23  per  M.  ft.  B.  M.  The  labor  of 
moving  was  accomplished  by  6  men,  including 
the  foreman,  in  from  4  to  6  hours.  This  labor 
completed  the  moving  and  lining-up  ready  for 


Fig.  5 — View  Showing  Curved  Wall  Form  In   Place. 
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concrete.     The  rate  of  wages  for  these  men 

and  cost  of  moving  were  as  follows : 

6  hi's. — Foreman  at  $3.52  per   S-hour  day..$  2.64 

6  hrs.— 2  men  at  $3.20  per  8-hour  day 4.S0 

6  hrs. — 2  men  at  $2.40  per  S-hour  day 3.60 

6  hrs. — 1  man  at  $2.00  per  S-hour  day l.oO 

Total  cost  of  knocking  down  and  setting 
up   $12.54 

The  cost  per  cubic  yard  of  forms  and  the 
setting  up   for  the   entire  work   may  be   esti- 
mated as  follows: 
Cost  of  material  and  building  of  3   40-ft. 

forms  $525.00 

36  setups  at  $12.54 451.44 

Total    $976.44 

Total   cu.   yds.   +  Neatwork 4.370 

Cost  per  cu.   yd.   concrete $0,22  8-10 

This  is  a  very  small  cost,  and  it  may  be 
noted  also,  that  the  forms  on  completion  of 
the  work  were  in  a  very  good  condition  and 
might  have  been  used  for  three  times  as  much 
wall  as  was  built. 

This  method  may  be  used  to  best  advan- 
tage, where  walls  are  parallel  and  close  to- 
gether, by  placing  the  mixer  at  one  end,  work- 
ing both  walls  forward  at  one  time,  and  using 
one  form  on  each  wall.  On  a  single  wall  the 
mixer  should  be  set  in  the  center  and  the 
work  carried  from  this  point  in  both  direc- 
tions. This  type  of  form  for  long  walls  se- 
cures the  maximum  use  of  forms  with  the 
minimum  amount  of  movement  and  knocking 
down,  and  gives  the  proper  sequence  of  form 
setting  and  placing  concrete,  using  the  aver- 
age day's  work  of  8  hours  to  the  best  advan- 
tage. 

We  acknowledge  our  indebtedness  for  m- 
formation  used  in  preparing  this  article  to 
Mr.  C.  R.  Neher,  M.  Am.  Soc.  C.  E.  The 
work  was  carried  on  by  the  Atlantic  Gulf  & 
Pacific  Co.,  Contractors,  of  New  York  City. 
Mr.  D.  B.  La  Du  is  Resident  Engineer  for 
the  State. 


ease  with  which  it  can  be  cleaned  of  cement 
when  the  latter  is  still  green.  It  is  possible 
to  get  a  very  wide  range  of  colors  in  stone 
and  one  color  can  be  used  or  two  or  more 
can  be  mixed  together  and  give  very  pleasing 
effects,  the  size  ranging  from  rejection  of  the 
%-in.  sieve  to  that  which  would  just  pass  a 
•2-in.  ring.  Contrasting  the  angularity  of 
broken  stone  with  the  round  and  smoother 
surfaces  of  gravel,  gives  effects  which  are  still 
more  varied  than  with  quarry  stone,  and  are 
just  as  durable  so  far  as  strength  and  water- 
proofncss  are  concerned. 

Foreign  Matter. — It  is  also  possible  to  get 
some  pleasing  effects  by  the  introduction  of 
foreign  matter  such  as  broken  brick,  glass, 
fragments  of  metal  like  copper,  brass,  and 
even  nails  are  sometimes  used,  but  the  rust 
and  stain  from  iron  nails  is  unsightlv.  Some- 
times ores,  such  as  the  green  ore  of  copper, 
have  been  used   for  producing  certain  effects. 
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Report   of    the    Committee  of    the  Na- 
tional   Cement    Users    Association 
On  the  Treatment  of  Concrete 
Surfaces. 

Cement.— Tht  color  of  the  surface  is  large- 
ly that  of  the  cement  which  is  used.  Although 
there  is  some  difference  in  the  shade  of  gray 
of  standard  Portland  cements,  the  difference 
is  so  slight  that  with  very  few  exceptions  no 
thought  need  be  given  to  the  color  of  cement. 
There  are  also  some  white  cements  on  the 
market  which  give  a  very  pleasing  treatment 
to  the  finished  surface.  Consideration  should 
be  given  to  some  extent  to  seasoning,  as  a 
well  seasoned  cement  is  less  likely  to  cause 
craze  cracking  or  shrinkage  cracks  than  one 
which  is  fresh.  The  subject  of  fineness  of 
grinding  is  of  less  importance  but  is  worthy 
of  some  consideration. 

5o»d.— If  the  surface  is  tooled  or  scrubbed, 
particles  of  sand  will  be  exposed  to  view  and 
their  color  will  have  an  important  mfluence 
upon  that  of  the  surface.  Their  size  will  also 
have  an  influence  upon  the  texture.  A  sand 
with  large  round  grains  such  as  is  found  on 
the  sea  coast  in  places,  the  grains  being  prac- 
tically of  one  size,  cannot  be  used  in  as  rich 
a  mixture  as  sand  of  variable  size  and  angu- 
lar grains,  because  the  round  grains  will  rub 
from  the  surface  with  considerable  readiness 
if  the  mixture  is  1:2  or  leaner,  and  as  the 
grains' in  the  first  named  sand  are  large  they 
have  more  influence  upon  the  color  than  sand 
of  variable  sizes.  A  light  gray  or  white  quartz 
sand  will  lighten  up  the  color  of  the  mortar 
very  materially  so  that  it  would  appear  that 
some  pigment  had  been  used  with  tlie  cement. 
Stone  dust  makes  an  excellent  sand  and  when 
of  a  grayish  color  can  scarcely  be  distin- 
guished from  that  of  the  cement,  thus  givmg 
a  uniform  appearance.  Quite  a  variety  of  col- 
ors and  textures  can  be  obtained  by  care  m 
selecting  the  sand,  either  natural  or  stone  dust, 
of  variable  sized  grains,  ranging  from  that 
which  will  pass  a  30-mesh  sieve  to  that  which 
would  just  barely  be  rejected  upon  a  %-in. 
>ieve. 

,9(oiir.— The  stone,  still  more  than  the  sand, 
can  be  used  to  vary  the  appearance  of  the  fin- 
ished surface  on  account  of  it--  ":<ryer  size  and 


Piyments.  —  Coloring  matter  of  various 
kinds  can  be  added  to  the  mixture.  Those  of 
a  vegetable  origin  are  not  permanent  because 
they  are  likely  to  be  acted  upon  chemically  by 
the  ingredients  of  the  cement.  Only  mineral 
colors  should  be  used.  The  amount  which 
can  be  safely  used  is  small,  owing  to  the  dan- 
ger of  impairing  the  strength  of  the  resulting 
mortar.  Five  per  cent  by  weight  to  that  of 
the  cement  should  be  the  limit,  beyond  which 
the  impairment  of  strength  is  too  great  to 
justify  a  larger  amount.  Even  this  amount 
of  certain  colors  which  differ  little  from  that 
of  the  cement  like  yellows  and  reds,  do  not 
produce  a  marked  change  from  that  of  the 
neat  cement.  Lampblack  is  the  principal  in- 
gredient used  for  darkening  which,  on  ac- 
count of  its  strong  contrast  and  the  fineness 
of  its  particles  produces  a  strong  contrast 
with  a  moderate  amount.  For  lightening  the 
color  somewhat,  lime  is  the  best  material  to 
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Fig.  6 — Section  of  .Wall   Form. 


Oil,  glue,  lime,  have  also  been  introduced  at 
times  for  certain  purposes.  In  one  instance 
the  following  mixture  was  used :  To  every 
barrel  of  cement  was  added  4  lbs.  of  salt  and 
20  lbs.  of  quicklime  slacked  for  one  week, 
passed  through  a  fine  screen,  4  lbs.  of  lamp- 
black and  1  lb.  of  linseed  oil.  In  preparing 
this  the  lime  was  first  slacked  and  while  yet 
hot  the  salt  in  solution  together  with  the  lamp- 
black and  oil.  were  added  and  all  stirred  thor- 
oughly together,  the  mixture  then  being 
■passed  through  a  fine  screen  into  vats  and  al- 
lowed to  stand  for  one  week  or  longer  before 
using.  The  proportion  of  the  cernent  aggre- 
gates was  one  to  six,  the  stone  being  a  mix- 
ture of  dark  blue  trap  and  white  marble. 

rr ■(!/.•;•.— Water  has  its  influence  on  the  ap- 
pearance of  the  surface  in  several  way.*     The 
amount  of  water  has  an  influence  on  .lie  den- 
'  sity.    When  the  mixture  is  quite  drv  it  is  im- 
:  possible   to   compact   materials   well,   and   the 
■  resulting  mortar  or  concrete  is  porous.     If  a 
sufficient  amount  of  water  is  used  to  produce 
a    plastic    mix    the    appearance    is    dense  ^and 
uniform,  while  a  large  excess  of  water  brings 
the  fine  particles  to  the  surface  and  produces 
a  little  dift'erent  texture   from  plastic.    More- 
ever.  the  quantity  of   water  affects   scmewhat 
the  time  of  set  of  the  cement  and  thereby  to 
some  extent  the  color. 


use.  Coloring  matters  can  be  used  in  either 
a  dry  form  or  as  a  paste.  It  will  generally  be 
found  most  convenient  for  mixing  to  use  the 
dry  form,  thoroughly  mixing  it  with  dry  mor- 
tar before  the  addition  of  any  water. 

l/oWx— Molds  also  have  an  influence  upon 
the  appearance  to  some  extent.  With  rigid 
materials  like  metal  or  wood  there  is  a  ten- 
dency for  the  coarsest  particles  to  come  to  the 
surface,  and  unless  this  is  overcome  by  spad- 
ing or  proper  manipulation,  the  surface  is 
likely  to  be  rough  and  porous,  and  if  the 
stone  is  pushed  too  far  back  a  mortar  face 
is  obtained.  With  rigid  molds  which  are  non- 
absorbent,  the  surface  is  likely  to  be  of  a 
watery  appearance  and  after  hardening  will 
have  small  holes  in  its  surface  where  drops 
of  water  stood  and  later  evaporated.  Porous 
molds,  such  as  sand  or  various  combinations 
of  sand  and  other  substances,  treated  or  un- 
treated with  chemicals,  all  produce  a  similar 
effect,  namely  a  dense  cement  surface,  as  the 
cement  is  brought  to  the  surface  by  the  ex- 
cess water  which  is  absorbed  by  the  molds. 
However,  this  type  of  mold  does  not  remove 
cement  from  the  mortar  and  its  surface  of 
jcontact  is  not  bonded  to  the  casting  by  the  ex- 
cess of  cement  which  comes  to  the  surface. 
This  excess  of  cement  on  the  surface  is  liable 
to   cause    hair    or    map    cracks   and    in    large 
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specimens  is  subject  to  sliriiikage  more  than 
with  molds  of  other  material.  If  the  mold 
is  not  filled  by  continuous  pouring  an  un- 
sightly line  impossible  to  conceal  later  is  left- 
where  work  stopped. 

Mixing  and  Placing. — On  account  of  map 
cracking  and  shrinking  it  is  not  wise  to  mi.x 
mortar  richer  than  one  part  ceinent  to  two 
parts  sand,  and  for  freedom  from  these  tw'o 
defects  it  is  frequently  better  to  mix  it  as  lean 
as  one  to  four.  Stone  in  proper  proportions 
can  be  added  to  the  mortar  to  get  the  desired 
textures.  Thorough  uniform  mixing  and 
quick  placing  are  desirable  features.  The 
aggregates  should  be  graded  with  the  utmost 
care  to  get  a  maximum  density.  A  concrete 
whose  surface  has  to  be  removed  should  oe 
so  made  that  it  will  have  an  absorption  of  not 
more  than  5  per  cent  by  weight. 

Treatment  While  Hardening. — The  appear- 
ance can  be  modified  somewhat  by  the  treat- 
ment of  the  surface  while  hardening.  If  it 
is  allowed  to  dry  rapidly  it  will  be  of  a  lighter 
color  than  if  kept  damp  and  coo!  and  allowed 
to  dry  slowly,  also,  the  former  surface  will 
be  more  dusty  than  the  latter. 

Picking,  Scra(>ing,  Rubbing  ( Unskilled  La- 
bor).— A  variety  of  treatment  can  be  given 
to  the  surface  by  the  use  of  unskilled  labor. 
Taking  such  tools  as  a  hand  pick  *ith  a  sin- 
gle point  or  a  pick  with  a  face  of  two  inches 
with  a  series  of  points  upon  it,  the  surface 
may  be  scaled  from  the  concrete,  entirely  re- 
moving any  marks  of  the  mold  or  any  stains 
from  a  coating  placed  upon  the  surface  of  the 
mold  to  prevent  adhesion  of  the  mortar,  leav- 
ing the  surface  below  of  a  natural  cement 
color  and  exposing  the  sand  grains  and  the 
stone  of  which  the  concrete  was  composed. 
The  cost  varies  considerably  with  the  age  of 
the  cement  when  the  picking  is  done.  When 
done  at  the  ao^e  of  three  or  four  days  a  la- 
borer can  cover  four  to  five  times  the  area 
he  can  do  when  the  cement  is  two  or  more 
weeks  old.  The  te.xture,  however,  differs.  Be- 
cause a  larger  amount  of  material  is  scaled  off 
when  the  material  is  quite  green  and  scaled 
of?  to  varying  depths,  and  because  some  par- 
ticles of  stone  are  chipped  out  of  the  surface, 
the  texture  is  much  coarser  than  when  done 
after  the  cement  has  become  hard.  Under 
the  latter  conditions  the  surface  has  a  fine 
texture  and  is  quite  uniform.  A  little  variety 
can  be  obtained  by  the  method  in  which  the 
blow  in  picking  is  applied.  By  striking  a  per- 
pendicular blow  there  is  no  resulting  mark 
left  on  the  surface  by  the  tool,  whereas  with 
a  glancing  blow  lines  are  left,  and  these  can 
be  made  to  show  all  parallel  to  one  another 
or  at  various  angles,  and  thus  a  little  variety 
to  the  texture  can  be  thereby  given. 

Another  way  of  treating  with  unskilled  la- , 
bor  is  by  scruljbing  with  water  and  stiff 
brushes,  either  bristle  or  wire  brushes,  while 
the  mortar  is  still  quite  green.  This  remON'es 
the  excess  cement  from  the  surface,  obliter- 
ates the  marks  of  the  molds,  and  washes  con- 
siderable of  the  cement  off  the  surface  of  the 
aggregates,  so  that  they  appear  cleaner,  some- 
times as  clean  as  freshly-broken  stone,  and 
thereby  obtaining  a  bright  and  pleasing  effect. 
It  is  common  also,  in  this  method,  to  use  an 
acid  which  will  attack  green  cement  rapidly 
and  eat  it  from  the  surface  of  the  aggregates. 
This  type  of  treatment  is  used  usuallv  during 
the  first  48  hours  after  the  cement  has  been 
cast.  After  this  age  the  cement  resists  the 
scrubbing  and  acid  process  to  such  an  extent 
that  it  becomes  expensive,  and  the  best  re- 
sults  are   not   obtained. 

Nitric,  muriatic  and  sulphuric  acids  and 
soap  of  various  strengths  up  to  the  undiluted 
have  been  tried,  and  experience  is  that  these 
agents  are  impracticable  for  the  removal  of 
vertical  surfaces  of  good  concrete  thoroughly 
hardened,  the  action  being  so  slow  and  attend- 
ed with  so  much  difficulty  that  hamnifring  of 
one  sort  or  another  is  cheaper. 

Great  care  must  be  taken  in  successive  cast- 
ing to  prevent  marks  showing  (after  scrub- 
bing 1  where  the  new  and  old  work  join.  The 
practical  operation  is  to  finish  casting  on  some 
line  in  the  buildinc,  although  in  certain  archi- 
tectural treatments  this  stratification  is  not 
objectionable".  When  it  is  proposed  to  scrub 
the  surface  of  the  concrete  before  it  is  more 
than   24   hours   old,   it   is   necessary  to  design 


the  forms  specially  with  the  idea  of  being 
promptly  removed  w-ithout  damage  to  the  rest 
of  the  structure.  This  wrill  usually  save  lum- 
ber, but  designing  for  quick  removal  will  us- 
ually add  to  the  labor  an  amount  sufficient 
to  offset  this.  Moreover,  arranging  to  make 
possible  the  removal  of  forms  at  certain  points 
of  the  work  does  not  necessarily  get  the 
maximum  efficiencv  from  the  mixing  plant,  as 
the  quantity  of  work  may  not  be  such  as  to 
run  the  plant  at  full  efficiency  for  a  day. 

Another  way  of  treating  flat  surfaces  is  by 
rubbing  with  pieces  of  limestone,  water  and 
sand,  cutting  away  the  mortar  and  surface  of 
the  stone,  so  as  to  expose  the  full  cross  sec- 
tion of  the  stone.  This  is  done  when  the 
mortar  is  three  or  four  days  old,  and  is  done 
only  with  the  softer  stones,  such  as  marbles. 
This  type  of  finish  is  usually  known  as 
terrazzo. 

Skilled  Labor. — The  surface  of  concrete 
after  it  has  become  hard  can  be  cut  as  nat- 
ural stone  would  be  cut,  but  this  should  be 
done  by  men  who  are  experienced  in  stone 
cutting,  and  when  treated  in  this  way  te.xtures 
similar  in  character  to  those  of  natural  stone 
can  be  obtained,  in  fact,  the  crandall.  bush 
hammer,  tooth  tool,  chisel  and  set  can  be  used 
with  such  effect  that  at  a  ^hort  distance  the 
appearance  is  identical  with  na^tural  stone. 

By  cutting  the  material  when  green,  it  is 
impossible  to  get  sharp  corners.  The  round 
corners  which  are  common  in  concrete  are 
generally  inartistic  and  crude  in  appearance. 
By  allowing  the  material  to  become  quite  hard 
and  using  proper  care,  as  sharp  corners,  can 
be  obtained  as  with  natural  soft  stone  such 
as  limestone.  It  will  thus  be  seen  that  the 
results  to  be  accomplished  have  a  controlling 
influence  over  methods  to  be  used.  In  this 
way  additions  have  been  made  of  concrete  to 
old  buildings  of  natural  stone  with  such  a  per- 
fect matching  of  texture  and  color  that  it  is 
impossible  to  tell  the  difference  at  8  ft.  dis- 
tance. 

It  has  been  the  e.xperience  of  some  engi- 
neers that  just  as  cheap  results  can  be  ob- 
tained from  bush  hammering  by  common  la- 
bor as  by  skilled.  This,  however,  should  be 
qualified  again  by  the  result  to  be  obtained. 
On  large  surfaces  where  a  coarse  general 
treatment  is  desired  and  where  the  observer 
cannot  get  close  to  the  surface,  it  can  be 
tooled  by  common  laborers  when  the  material 
is  quite  soft.  If  however,  the  observer  can 
come  within  a  few  feet  of  the  surface  the 
above  described  treatment  is  not  as  good  as 
cutting  by  skilled  labor  after  material  has  be- 
come thoroughly  set.  A  treatment  which  has 
been  used  to  a  limited  extent  has  been  split- 
ting blocks  which  have  been  cast  in  a  plane 
so  as  to  obtain  a  natural  fracture,  and  a  simi- 
lar effect  can  be  obtained  by  breaking  off 
pieces  of  the  surface  by  a  stone  set  to  obtain 
a  natural  fracture.  In  this  manner  the  natural 
fracture  of  stone  is  more  closely  imitated,  but 
as  the  whole  general  treatment  is  so  unnatural 
to  a  cast  material  it  is  an  inartistic  treatment 
and  is  not  recommended. 

Sand  Blast. — A  finish  can  be  obtained  some- 
what similar  to  that  of  scraping  by  means  of 
sand  blast.  It  is  important  to  have  the  right 
sort  of  a  nozzle,  however,  for  this  kind  of 
work,  and  an  exceedingly  hard  sand  must  be 
used,  preferably  that  which  has  angular 
grains.  A  %-in.  diameter  nozzle  would  oro- 
duce  very  .unsatisfactory  results,  because  if  an 
excess  of  cement  came  to  the  surface  at  one 
spot  or  on  an  edge  as  a  joint  between  boards 
its  hardness  would  resist  the  cutting  of  the 
sand  while  softer  portions  on  either  side 
would  be  removed,  thus  emphasizing  the 
ridge.  Similarly  a  soft  spot  formed  by  a 
wide  crack  where  the  cement  all  ran  out 
leaving  the  sand  behind  would  be  cut  deeper 
by  the  large  nozzle.  Experience  has  shown 
that  a  nozzle  not  over  %-in.  diameter  should 
be  used  so  that  it  can  be  localized  on  small 
spots  and  that  it  must  be  held  within  a  few- 
inches  of  the  surface  to  be  cut  if  there  is  any 
variation  in  the  density  or  hardness  of  the 
surface. 

This  method  leaves  the  stone  cleaner  than 
with  scrubbing  and  acid  treatments. 

Again,  the  age  of  the  mortar  has  a  large 
influence  upon  the  cost  of  the  cutting  and 
upon   the  texture  of   the  surface.     Good   and 


economical  results  can  be  obtained  when  the 
cement  is  between  ten  and  fourteen  days  old. 
It  requires  a  fairly  large  job  to  justify  the 
cost  of  setting  up  and  operating  a  sand  blast 
plant.  Various  building  cleaning  companies 
have  portable  outfits  which  are  admirably 
adapted  for  this  kind  of  work  which  can  be 
obtained  in  all  large  cities. 

Chemical  Treatment. — WTien  the  surface  is 
chemically  treated  the  materials  used  are 
usually  commercial  hydrochloric  or  sulnhuric 
acid.  The  amount  of  dilution  must  be  de- 
termined by  experiment  and  will  vary  with 
the  age  of  the  concrete.  The  older  the  ce- 
ment the  stronger  must  the  solution  be.  For 
cement  which  is  about  two  weeks  old  ordinary 
commercial  acid  should  be  diluted  with  three 
parts  of  water.  When  but  a  few  days  old  a 
dilution  of  one  part  acid  to  five  or  six  of  wa- 
"ter  will  be  sufficient.  A  mi.xture  of  the  two 
acids  will  produce  stronger  action  than  the 
use  of  one  alone.  Thev  also  produce  a  vapor 
which  will  soften  the  surface  when  exposed 
to  it  in  a  confined  chamber  and  permit 're- 
moval of  the  surface  with  very  little  scrub- 
bing. After  the  scrubbing  is  completed  great 
care  must  be  used  to  remove  all  traces  of 
acid,  otherwise  there  will  be  permanent  dis- 
coloration of  the  surface. 

Tools,  Kind,  Quality,  Temper. — A  new  type 
of  brush  for  rubbing  or  scrubbing  green  con- 
crete surfaces  which  has  proved  very  efficient 
in  actual  work  is  composed  of  ordinary  wire 
mesh,  such  as  fly  screen,  and  is  made  by 
clamping  together  a  sufficient  number  of  sheets 
of  wire,  all  of  equal  size,  so  that  the  exposed 
or  rubbing  edge  will  be  at  least  4  in.  wide. 
Such  a  brush  has  proved  much  more  effective 
and  cheaper  than  the  ordinary  wire  brush. 

Effect  of  Cutting  on  Impermeability. — The 
waterproofness  of  concrete  depends  upon  the 
density  of  the  mortar.  In  the  packing  of 
mortar  on  surfaces  which  are  to  be  exposed, 
greater  care  is  usually  taken  in  producing  a 
dense  uniform  surface  which  would  show  a 
good  appearance  than  in  the  packing  of  the 
whole  mass  of  materials  in  the  back.  There- 
fore, before  cutting,  there  is  usually  a  dense 
skin  of  rich  inortar  on  the  surface  which  is 
practically  impervious  to  moisture.  When 
this  is  removed  by  any  process  the  interior  is 
more  likely  to  absorb  moisture  than  before. 
In  one  particular  iob  where  the  aggregate  was 
composed  of  coral  sand  and  coral  stone  which 
was  very  porous,  like  cinders  or  blast  fur- 
nace slag,  after  picking  the  concrete  permitted 
water  to  drive  straight  through  a  r2-in.  wall 
from  a  driving  rain,  whereas  the  wall  previous 
to  tooling  was  practically  impervious.  With 
a  dense  stone  and  quartz  sand,  a  rich  mixture, 
plastic  consistency,  well  packed,  a  wall  may 
be  as  impermeable  after  treatment  as  before. 
These  facts  are  sometimes  overlooked  and 
cause  unexpected  and  unpleasant  results. 

Effect  of  Cutting  on  Durability. — A  wall 
which  will  absorb  and  hold  moisture  is  liable 
to  disintegrate  ultimately  by  the  action  of 
frost.  If  it  is  impervious  to  moisture  the 
action  of  frost  is  merely  an  attack  upon  the 
surface  and  is  very  much  slower,  being  prac- 
tically the  same  as  on  any  surface  of  a  solid 
natural  stone.  Therefore,  in  a  cold  climate, 
cutting  off  a  skin  to  expose  a  porous  mass  is 
likely  to  somewhat  impair  the  durability. 

Effect  of  Cutting  on  Collection  of  Dirt. — 
It  is  common  sense  to  see  that  roughening 
the  surface  of  the  cement  is  going  to  permit 
collection  of  dirt  and  dust  blowing  in  the 
streets  much  faster  than  a  surface  which  is 
smooth  and  dense.  However,  as  dirt  and  dust 
is  usually  so  like  the  color  of  the  cement 
itself  it  does  not  produce  an  objectionable 
change,  and  these  very  fine  particles  can  lodge 
in  the  pores  of  the  concrete  and  assist  in 
rendering  them  more  impermeable.  It  is  only 
where  smoke  is  thrown  out  in  large  volume 
that  the  smoothness  of  the  surface  must  be 
considered  to   resist   a  change   of   color. 

Masonry  Surface  to  Be  Covered. — Masonry 
as  above  used  includes  brick,  terra  cotta,  nat- 
ural stone,  concrete,  mortar  and  plaster.  The 
covering  coat  must  bond  to  the  solid  material 
of  the  back  and  not  to  the  dust  or  dirt  par- 
ticles on  the  surface  and  should  be  sufficiently 
substantial  to  hold  the  covering.  If  it  is  not 
substantial  and  rigid  and  contains  cracks  the 
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surface  covering  is  pretty  sure  to  crack  over 
the  craclts  in  the  back. 

Metal  Lath. — For  outdoor  purposes,  it  is 
best  to  use  galvanized  metal  lath.  There  are 
various  kinds,  woven,  welded,  expanded,  any 
one  of  which  can  be  used.  That  having  a 
large  cross  section  of  metal  and  being  heavily 
coated  with  galvanizing  material  is  likely  to 
be  the  most  durable,  if  moisture  should  nene- 
trate  through  the  plastering  to  this  material. 
It  should  be  thoroughly  tied  to  furring  at  in- 
tervals not  exceeding  16  ins.  with  galvanized 
wire.  The  furring  should  leave  sufficient 
space  for  the  mortar  to  push  through  the 
mesh  and  clinch  without  interference  from 
the  backing  to  which  the   furring  is  attached. 

Preparation  of  Base. — The  Ic.Kture  should 
be  as  rough  as  possible  with  recesses  in  the 
surface  which  will  support  and  key  on  a  coat- 
ing which  is  applied,  and  this  surface  should 
be  free  from  dust  and  dirt  which  would  pre- 
vent the  bond  of  union.  Before  coating  the 
surface  the  base  should  be  thoroughly  sat- 
urated with  water  so  as  to  avoid  suction  of 
moisture  from  the  covering  coat,  which  would 
impair   its   strength   and   durability, 

Mi.ring  and  Placing. — The  mixing  must  be 
thoroughly  done  and  the  amount  of  water 
used  is  less  than  with  mortars  or  concrete 
packed  in  molds,  as  otherwise  the  mortar 
would  run  otT  the  lath. 

The  first  or  scratch  coat  should  be  com- 
posed of  one  part  Portland  cement,  three 
parts  sand  and  one-half  part  hair  putty.  This 
hair  putty  should  consist  of  long  cattle  hair 
or  fiber,  thoroughly  worked  into  good  lime 
pvttty.  The  second  coat  should  be  composed 
of  one  part  Portland  cement,  two  and  one- 
half  parts  of  sand  and  with  not  over  5  per 
cent  lime  putty.  The  third  or  finishing  coat 
should  consist  of  one  part  Portland  cement  to 
two  parts  of  sand,  with  not  more  than  5  per 
cent  of  lime  putty.  (To  this  finishing  coat 
may  be  added  pebbles  or  other  non-combust- 
ible material  as  may  be  desired  to  obtain  a 
variation  in  the  finished  appearance).  Where 
a  total  thickness  of  not  more  than  one  inch  is 
required,  it  is  practicable  to  apply  it  in  two 
■coats,  i.  e..  omitting  the  second  coat  above 
specified.  In  all  cases,  one  coat  should  fol- 
low the  previous  one  as  soon  as  it  has  suffi- 
■ciently  set  to  allow  of  so  doing.  This  will 
■guarantee  a  bond  of  the  two  applications.  The 
finished  appearance  may  be  varied  by  the  ipa- 
terials  used,  both  as  regards  color  and  size, 
liy  the  mechanical  method  of  applying  or  fin- 
ishing, or  by  a  combination  of  any  of  these 
■methods., 

Joints- — Plastered  surfaces  are  more  sub- 
ject to  shrinkage  cracks  than  monolithic  work 
iiecause  a  richer  mixture  is  used  and  the  thin- 
ness of  the  body  of  the  material  has  less  pow- 
er to  resist  stress.  Therefore,  joints  should  be 
allowed  at  intervals  where  they  will  be  as  in- 
conspicuous as  possible,  because  as  they  are 
likely  to  occur  anyway  and  are  apt  to  be  ir- 
regular in  shape  and  position  they  are  un- 
sightly to  the  eye.  If  the  surface  is  troweled 
smooth  thev  are  likely  to  show  in  an  objec- 
tionable wav.  Unless  the  surface  of  the  vari- 
■ous  coats  are  kept  wet  there  is  usually  trouble 
from  cracking.  Some  plasterers  say  that 
where  the  under  coat  is  made  lean  with  mor- 
tar and  with  plenty  of  lime  and  hair  there  is 
great  deal  less  likelihood  of  its  cracking.  Care 
must  also  be  taken  to  have  a  sufficient  lap  in 
the  lathing:  to  have  the  lath  well  tied  to- 
gether and  also  to  the  furring  so  that  there 
can  be  no  settlement  or  sagging  of  the  lath 
or  the  furring  to  which  the  lath  is  attached. 
The  cracks  can  be  filled  with  cement  or  by  a 
pump  spraving  grout  or  run  over  with  a  tool 
which  will' fill  them.  They  are  somewhat  sure 
to  show  on  a  smooth  surface  anyway. 

Washes.— Washes  of  cement  or  lime  can 
he  applied  to  nlastered  surfaces  which  will  fill 
the  fine  cracks  and  give  a  uniform  surface  to 
the  material.  Washes  are  frequently  applied 
to  monolithic  surfaces  and  material  cast  m 
molds  and  form  a  rather  pleasing  treatment 
when  carefully  and  well  done.  If  cement  is 
applied  with  a  brush  it  is  not  likely  to  give 
a  pleasing  result  but  is  pretty  sure  to  be 
streaked  and  irregular  in  color  and  its  color 
is  apt  to  be  a  muddy  yellowish-green,  rather 
than  the  gray  of  cement.  If  the  wash  is 
made    very    thick    and    cunt:!'"-^    '" ''    3nd    's 


plastered  onto  the  surface  and  left  in  this  con- 
dition or  else  lightly  troweled  with  a  steel 
trowel  or  with  wooden  float  the  appearance 
will  be  much  more  uniform  and  of  a  natural 
cement  color.  This  is  the  most  usual  treat- 
ment given  to  plain  monolithic  surfaces,  like 
bridge  abutments,  foundations  and  mills  in  in- 
conspicuous  locations. 

Paints. — Paint,  either  oil  paint  or  special 
cement  paints  containing  no  oil,  can  be  used 
to  good  advantage  in  painting  cement  surfaces 
either  monolithic  or  cast,  and  will  give  pleas- 
ing appearance.  The  color  is  simply  as  much 
in  the  control  of  the  designer  as  paints  used 
on  wood. 

Enamel. — Enamel  paints  may  be  used  on 
cement  if  there  is  no  oportunity  for  water  or 
frost  to  get  behind  the  enamel,  which  would 
cause  it  to  peel  off.  Enamels  which  are  baked 
upon  a  surface  cannot  be  used  as  the  process 
of  baking  would  dehydrate  the  cement  and 
cause  the  mortar  to  crumble. 

Durability. — There  are  examples  of  plas- 
tered surfaces  which  have  lasted  for  15  years 
and  are  still  in  a  perfect  condition.  There 
are  numerous  examples  of  moisture  getting 
behind  a  plastered  surface  where  this  is  ap- 
plied to  some  solid  back,  as  brick,  terra  cotta, 
stone  or  concrete,  freezing  and  causing  the 
plastered  coat  to  peel.  For  this  reason,  plas- 
tered coats  are  not  generally  considered  as 
durable  or  as  desirable  as  a  surface  treatment 
which  is  monolithic  with  the  body  of  the  sur- 
face treated.  If  the  surface  is  impermeable 
to  moisture  and  there  is  no  chance  for  mois- 
ture to  get  behind  the  surface  from  any 
source,  the  plastering  should  be  duralile.  If  it 
thorouohly  keys  to  the  face  its  contraction  and 
expansion  will  be  the  same  as  the  base  and 
therefore  will  not  peel,  due  to  an  unequal 
stress  between  the  two  materials. 

Range  of  Colors. — The  range  of  color  in 
mortar  by  use  of  pigments  is  limited  to  reds, 
yellows  blue  and  black.  No  other  satisfac- 
tory color  has  come  within  the  observation  of 
the  committee.  Red  and  yellow  can  only  be 
used  as  faint  tints,  as  to  use  them  in  quanti- 
ties exceeding  -j  per  cent  by  weight  impairs 
seriously  the  strength.  Blue  shades  are  ob- 
tained by  small  use  of  lampblack,  and  black 
by  larger  use.  The  range  of  color  in  the  ag- 
gregate is  limited  to  the  colors  found  in  nat- 
ural stone  or  other  substances  as  previously 
mentioned,  which  is  exposed  later  by  the  re- 
moval of  all  cement  from  the  surface  of  these 
particles  of  aggregate. 

Variation  of  Color. — With  the  admixture  of 
pigments,  unless  extremely  thorough  mixing 
is  'used  there  will  be  a  variation  in  the  color 
of  the  mortar.  The  great  difficulty,  however, 
is  the  variation  in  color  between  the  different 
batches,  due  to  a  slight  error  in  proportion- 
ing, the  variation  in  the  quality  of  the  pig- 
ment, or  the  treatment  during  setting  and 
hardening.  Cement  setting  in  a  hot  dry  place 
will  have  a  lighter  shade  than  that  setting 
slowly  in  a  wet  damp  place  even  if  all  other 
conditions  of  manufacture  are  identical.  Where 
the  color  is  obtained  from  the  aggregate,  var- 
iation is  due  to  a  variable  distribution  through 
the  mass  or  in  placing  an  excess  of  stone  in 
one  part  of  the  mass  over  that  in  another. 

Craze,  Cracks,  Checking. — This  has  been 
one  of  the  most  neglected  subjects  with  which 
the  manufacturers  and  users  of  cement  has 
had  to  deal.  There  is  little  question  that 
checking  is  caused  by  differential  expansion 
and  contraction,  but  years  of  continued  and 
vigilant  investigation  has  not  furnished  data 
from  which  definite  conclusion  as  to  the  real 
cause  of  crazing  in  cement  concrete  can  be 
obtained.  The  theory  that  cement  when  curecl 
in  air  contracts  and  when  cured  in  water  ex- 
pands, advanced  b-  many,  does  not  satL-ly  all 
the  phenomena  which  have  been  observed  in 
experiments.  It  is  quie  easy  to  prove  that  any 
concrete,  irrespective  of  cement  and  aggregate, 
is  never  entirely  free  from  crazing.  It  is 
well  known  that  the  greater  the  amount  of 
cement  the  more  cr'azing  is  obtained,  also  that 
careful  curing  greatly  reduces  it.  With  a  view 
to  bringing  out  discussion  of  this  all  important 
subject  the  committee  takes  the  liberty  of  ap- 
pending some  of  the  phenomena  observed  in 
experiments,  and  conclusion  reached  as  fol- 
lows : 


1.  That  all  Portland  cement  crazes.  The 
denser  the  concrete  the  more  marked  are  the 
craze  lines,  for  the  reason  that  it  is  the  dirt 
which  accumulates  in  same  that  makes  them 
so  apparent,  and  as  the  body  of  an  absorbent 
concrete  absorbs  more  of  this  dirt  than  a 
dense  concrete  but  uniformly  over  its  sur- 
face. It  is  only  the  fact  that  the  dirt  collects 
in  the  craze  cracks  that  makes  them  apparent 
on  the  denser  material. 

2.  That  there  is  quite  often  an  exudation 
from  cement  concrete  which  collects  in  craze 
cracks,  which  when  analyzed  is  found  to  con- 
tain practically  all  the  constituents  of  which 
Portland  cement  is  composed,  showing  that 
more  or  less  of  this  material  is  absorbent  and 
carried  to  the  surface  by  the  moisture  when 
the  concrete  dries. 

3.  Exposure  of  green  concrete  to  drafts, 
sun  and  rain,  appreciably  increases  the  amount 
of  checking,  but  that  no  matter  how  carefully 
concrete  is  protected  or  for  how  long  a  period, 
it  will  eventually  craze  and  check  on  expos- 
ure. This  has  been  proved  by  curing  concrete 
in  water  kept  at  very  ncarlv  a  constant  tem- 
perature for  a  period  of  two  years,  and  that 
casts  so  made  when  sawed  in  half,  thoroughly 
dried  out,  and  exposed  to  the  air.  checked  in- 
side of  30  days. 

4.  That  such  crazing  or  checking  is  not 
confined  entirely  to  the  surface  of  concrete. 

■").  That  the  addition  of  waterproofing  com- 
pound does  not  stop  checking  but  by  the  pre- 
venting of  concrete  absorbing  dust  and  dirt 
prevents   it   from    showing  temporarily. 

6.  That  a  thorough  mix  and  proportioning 
of  the  aggregate  so  as  to  reduce  the  amount 
of  cement  necessarv  to  make  a  dense  con- 
crete, materially  decreases  checking. 

E.xpansion  and  Contraction  Cracks. — Such 
cracks  are  due  almost  entirely  to  thermal 
stresses  and  can  be  overcome  and  controlled 
by  proper  reinforcement  with  steel  in  lengths 
of  concrete  up  to  500  ft.  and  perhaps  longer, 
but  as  such  would  be  treated  under  the  sub- 
ject of  concrete  design. 

Horizontal  Joint. — In  building  monolithic 
walls  where  work  is  stopped  for  the  day,  an 
excess  of  mortar  is  frequently  tamped  to  the 
surface  and  sets.  The  following  day  when 
soft  concrete  is  added  an  excess  of  stone  set- 
tles through  the  mortar  to  the  hard  surface 
below  so  that  after  cutting  the  surface  a  line 
is  shown  about  %-in.  wide  of  mortar  with  an 
e.xcess  of  stone  directly  above.  This  is 
avoided  by  scraping  off  %-in.  of  the  surface 
when  the  day's  work  is  done  before  this  has 
had  time  to  set  and  by  care  in  using  a  stiff 
mix  in  the  first  batch  deposited  next  day-  so 
that  the  stone  is  held  uniformly  distributed  in 
the  mortar  which  is  too  stiff  to  permit  the 
stone  to  settle  through  it. 

Patches  a  Darker  Color. — These  seem  to  be 
caused  by  using  a  richer  mixture,  steel  rubbed 
off  from  trowel  with  which  applied,  less  sur- 
face evaporation  from  patches,  or  bringing  to 
surface  by  troweling  of  the  dark  colored  ce- 
ment particles  of  the  aggregates.  It  has  been 
conclusively  demonstrated  that  with  due  care 
and  by  addition  frequently  of  some  material 
to  lighten  the  color  of  material  put  into  a 
patch,  that  the  patch  cannot  be  detected  even 
after  several  years  of  exposure. 

Efflorescence. — Efflorescence  is  caused  al- 
most exclusively  by  percolation  of  moisture 
through  a  wall.  It  is  not  to  be  observed 
where  a  wall  is  always  dry.  Portland  cement 
always  contains  some  free  lime  and  this  is 
brought  to  the  surface  in  solution  by  water 
and  left  there  by  its  evaporation.  This  efflor- 
escence has  been  chemically  analyzed  and  found 
to  be  almost  pure  carbonate  of  lime.  The 
remedy  is  to  avoid  percolation  of  water 
through  a  wall.  If  this  tendency  is  very 
slight,  as  for  instance  in  the  wall  of  a  build- 
ing which  is  somewhat  porous,  allowing  a 
driving  storm  to  soak  into  the  surface  in  such 
quantities  as  to  later  percolate  to  the  surface 
bringing  with  it  in  solution  lime,  the  appear- 
ance of  efflorescence  can  be  very  much  re- 
duced or  practically  removed  by  waterproofing 
the  surface  with  some  compound  which  will 
prevent  all  absorption  and  percolation  what- 
soever. 

Frozen  Surfaces. — Freczin.g  retards  the  set- 
ting of  cement  but  does  not  destroy  it.       If 
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the  .>iurface  freezes  the  set  is  retarded  so  that 
the  portion  behind  which  is  not  frozen,  set- 
ting faster,  breaks  the  bond  between  the  two, 
causing  the  frozen  portion  to  scale.  The 
remedy  after  the  surface  is  frozen  wliere  the 
material  lost  has  not  got  to  be  replaced,  is  to 
re-surface  that  material  which  is  left.  If  it 
must  be  replaced  the  texture  of  the  surface 
originally  desired  must  determine  largely  the 
method  of  treatment.  If  this  be  a  plastered 
surface  it  is  a  simple  matter  to  roughen  up  the 
back  to  give  a  key  for  plaster  and  to  place  it 
on.  If  it  is  to  be  a  tooled  concrete  surface, 
then  a  sufficient  mass  nnist  be  removed  to 
enable  a  new  facing  to  be  placed,  including  ag- 
gregate of  the  satne  size  and  proportions  as  in 
the  original  work,  in  order  to  build  out  the 
face  and  also  to  have  suHicient  strength  and 
stability  cither  to  stand  by  itself  or  to  be  prop- 
erly keyed  by  suitable  methods  like  the  use  of 
reinforcement,  to  the  back. 

Diistiuij. — These  troubles  are  due  to  soft 
sand,  misuitabic  foreign  material  in  sand,  too 
litlle  cement  in  mixture,  bad  mixing,  too  much 
time  elapsing  between  mixing  anil  linishin.g, 
linishing  mixture  too  dry  or  too  wet,  use  of 
"dryers"  (i.  r.,  dry  cement  with  or  without 
sand  to  dry  out  the  surface  so  that  it  can 
be  quickly  linishcd),  permitting  the  surface  to 
dry  so  rapidly  as  to  impair  the  setting  of  the 
cement.  When  a  thin  surface  is  placed  on 
one  which  has  become  hard  there  is  liable  to 
be  dusting  because  there  is  no  absorption  from 
the  concrete  to  take  care  of  the  excess  mois- 
tiu-e   in   llie  niorlar.     It  has  therefore  got  to 


come  to  the  surface  and  in  so  doing  it  brings 
the  soluble  salts  of  Portland  cement  called 
laitance  with  it  and  some  of  the  finest  particles 
of  the  cement,  the  impalpable  powder,  to  the 
surface,  both  of  which  arc  easily  brushed  off, 
and  thirdly,  liccause  the  moisture  comes  to  the 
surface  it  cannot  be  troweled  as  soon  as  it 
ought  to  be.  and  when  it  ii  troweled  so  long 
a  time  has  elapsed  that  the  setting  of  the  ce- 
ment is  broken  up  or  impaired,  thus  materially 
reducing  its  strength.  The  remedy,  where  col- 
or is  not  an  object,  is  the  application  of  one 
or  two  coats  of  well  boiled  linseed  oil.  Paint 
is  sometimes  used,  but  is  not  a  satisfactory 
material  because  as  a  rule  it  does  not  harden 
the  dusty  surface  and  the  dust  nrevents  its 
bonding  to  the  mass  below  so  that  it  scales  ofT. 
leaving  an  unattractive  appearance.  In  some 
cases  the  top  may  be  ground  off  as  in  terrazzo 
work,  until  a  hard  surface  is  olitained. 

Ci'Sls.— The  cost  of  unskilled  labor  for  pick- 
ing or  rubbing  concrete  when  6  to  24  hours 
old  is  about  1  ct.  per  sq.  ft.  If  two  days  old, 
so  that  fiber  brushes  and  water  have  to  be 
used  the  cost  runs  from  2  to  3  cts.  for  actual 
dressing  of  the  surface.  In  order  to  be  able 
to  remove  the  forms  to  get  at  the  surface  at 
these  ages  it  will  have  to  be  designed  in  such 
a  way  that  its  price  may  vary  from  nothing 
to  5  cts.  per  sq.  ft. 

For  a  special  facing  material  1  in.  thick  of 
one  cement,  one  and  one-half  sand  and  two 
and  one-half  of  fine  crushed  stone  or  pebbles, 
placed  at  the  same  time  with  a  coarse  backing 
in  the  walls,  will  add  about  3%  cts.  per  sq.  ft. 


to  the  cost  of  the  surface.  This  cost  is  inde- 
pendent of  the  method  of  treating  the  surface 
later. 

Tooling  by  multiple  picks  by  common  labor 
when  the  surface  is  green  will  cost  from  3  to 
4  cts.  per  sq.  ft. ;  when  hard,  from  5  to  10  cts. 

The  cost  of  the  use  of  pneumatic  tools 
varies  materially  vi'ith  the  size  of  the  'ob  and 
to  what  extent  the  work  is  scattered.  For 
long  low  walls  pneumatic  tools  will  cost  more 
than  hand.  For  large  areas  like  the  soffit  of 
a  big  arch  pneumatic  tools  will  be  cheaper 
than   hand  work  by  one-half  to  one-third. 

Sand  blasting  when  the  cement  is  one  to 
two  weeks  old  will  cost  about  the  same  as 
bush  hammering;  when  older  it  will  cost  con- 
siderably more. 

Extended  experience  gives  the  following 
•cost  data:  For  hand  tooled  cast  concrete  four 
or  six  grooves  to  the  inch  with  steel  tools,  the 
cost  on  a  contract  of  tooling  some  10,000  sq. 
ft.,  with  skilled  labor,  was  15  cts.  per  sq.  ft. 
the  same  kind  of  tooling  with  pneumatic  tools 
about  12  cts. ;  the  same  tooling  done  in  a  fac- 
tory by  grinding  with  a  special  designed  ma- 
chine, 1  ct.  This  special  designed  machine 
consists  of  cutting  wheels  suspended  on  an 
arm  like  a  pendulum  wood-working  saw  re- 
volved at  a  high  rate  of  speed,  so  that  con- 
crete of  almost  any  age  could  be  cut  without 
disturbing  the  stone  in  the  aggregate.  The 
cost  of  crandalling.  being  an  average  of  many 
jobs,  with  skilled  labor,  is  about  10  cts. ;  with 
unskilled,  about  5  cts. 
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EARTH      AND      ROCK      SECTION 


A    Comparison    of    Gyratory    and    Jaw 

Crushers;  the  Field  in  Which  Each 

Is  Superior. 

.law  and  gyratory  crushers  are  the  two  dis- 
tinct types  of  crushers  extensively  used  for 
the  preliminary  reduction  of  rock  and  ore. 
The  well  known  Dodge  and  Blake  crushers 
arc  the  best  examples  of  the  jaw  type  and 
have  been  widely  used  for  many  years.  Aside 
from  some  modifications  in  the  method  of  ap- 
plying the  thrust  and  in  the  construction  of 
the  frame,  these  machines  as  built  today  are 
similar  to  the  early  designs.  The  gyratory 
type  of  rock  breaker  was  introduced  about 
lS8o.  Its  large  capacity  was  its  most  attrac- 
tive feature  and  led  to  its  rapid  iiuroduction. 
The  early  designs  were  faulty  in  many  fea- 
tures, There  is  an  improved  design  which  has 
become  ntore  or  less  standard  with  the  sev- 
eral manufacturers.  This  is  the  suspended- 
shaft,  two-arm-spider,  drop-bottom  type  with 
cut  steel  bevel  gears,  forced  oil  circulation, 
manganese-steel  crushing  head  and  concaves. 

Since  it  is  possible  to  purchase  cither  type 
of  crusher  in  almost  any  size  and  with  the 
assurance  that  the  design  and  construction  are 
adequate  for  the  work  intended,  the  choice  of 
type  can  be  made  strictly  on  the  basis  of  suit- 
ability and  economy.  There  are  fads  in  ma- 
chinery as  well  as  in  millinery.  The  rapid  de- 
\elopmont  of  the  gyratory  crusher,  and  its 
success  in  meeting  severe  requirements  have 
led  many  to  advocate  the  complete  retire- 
ment of  the  jaw  type.  It  is  the  purpose  of 
this  p.iper  to  show  that  e.ich  type  has  a  field 
in  which  ii  is  superior,  and  to  detine  the  lim- 
its of  each.  There  are  certain  advantages  and 
disadvantages  that  are  inherent  in  each  type 
of  machine,  irrespective  of  size  or  service, 
and  these  arc  generally  fairly  well  recognized. 
Of  gxeater  importance,  and  less  generaUy  ap- 
preciated, arc  the  characteristics  of  each  ma- 
chine for  a  particular  size  and  service. 

Table  I  has  been  prepared  to  show  at  a 
glance  the  comparative  features  of  the  two 
types  over  a  wide  range  of  sizes  and  services. 
.\ll  the  machines  quoted  in  the  table,  except 
the  two  largest  sizes  of  g.yratory  crushers,  are 
standard    sizes.     The   weights,   capacities,    re- 

•A  jvaper  l>y  H.  L.  Wolloiibere.  Minins  En^- 
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qnired  power,  etc..  are  those  guaranteed  by 
tl]e  manufacturers  for  average  conditions  with 
hard  friable  rock.  The  machines  quoted  in 
the  table  to  deliver  a  certain-sized  product  are 
the  medium  sizes  adapted  to  that  product,  as 
both  larger  and  smaller  machines.  Within 
small  limits,  could  be  adjusted  to  produce  a 
certain  size  of  material.  The  particulars  of 
the  3(ix282-in.  and  the  42x345-in.  gj'ratory 
crushers  are  only  approximate,  as  the  largest 
standard  size  manufactured  is  24xl9S-ins.  Gy- 
ratory crushers  larger  than  24x198  ins.  have 
been  built  to  special  design. 

5i'cr  of  Feed. — Inspection  of  the  compiled 
and  calculated  data  in  Table  I  reveals  the  fol- 
lowing interesting  comparisons :  It  develops 
that  in  each  case  the  gyratory  is  a  machine  of 
greater  weight,  capacity  and  horsepower  than 
the  Blake  crusher  for  the  same  size  feed  and 
product.  The  feed  opening  of  the  Blake  t>T)e 
is  rectangular,  that  of  the  gyratory  is  neces- 
sarily the  segment  of  a  ring.  From  this  fact 
it  follows  that  the  weight  and  capacity  of  a 
gyratory  crusher  will  increase  more  rapidly 
with  an  increase  in  the  width  of  the  receiving 
opening  than  will  the  Blake  type.  In  other 
words,  we  may  vary  the  width  or  the  length 
of  the  feed  opening  in  the  Blake  type  inde- 
pendently of  each  other,  while  in  the  gyra- 
tory type  the  width  of  the  feed  opening  con- 
trols the  entire  design,  and  the  whole  ma- 
chine must  be  proportioned  accordingly.  This 
is  an  important  characteristic  and  has  great 
influence  in  defining  the  field  of  each  type. 

Weight,  Cofaeity  and  Horsepower. — Table 
II,  which  is  computed  from  the  data  given  in 
Table  I.  indicates  a  notable  superiority  of 
the  gvTatory  type  as  regards  efSciency  of 
power  consumption  and  capacity,  per  ton 
weight  of  crusher.  In  all  cases  tabulated,  ex- 
cept the  first  (crushing  from  7  to  1*^  ins.), 
the  relative  capacity  of  the  gyratory  is  great- 
et  than  either  the  relative  weight  or  required 
power.  Referring  to  the  third  column  of 
Table  11,  it  appears  that  in  this  case  the 
weight  of  the  gyratory  is  1.6  times  that  of 
the  Blake  crusher  for  the  same  size  feed  and 
product,  but  the  capacity  of  the  gyratory  is 
2,S  times  that  of  the  Blake,  and  tlie  relative 
power  required  is  only  l.lW.  This  comparison 
•-."wcen  the  two  types  is  also  emphasized  by 
hies  of  capacity  per  installed  horse- 
which  were  computed  for  Table  I.    The 


gyratory  is  shown  to  vary  from  0.5S  ton  per 
hour  installed  horsepower,  in  the  smallest 
size  tabulated,  to  4.80  for  the  largest  size, 
while  the  Blake  has  the  values  0.50  to  2  for 
the  same  conditions.  The  greater  duty  per 
installed  horsepower  in  the  gj-ratory  type  is 
due  to  several  reasons.  A  jaw  crusher  must 
break  a  rock  by  simple  compressive  force, 
high  stresses  being  obtained  by  impact.  The 
gyratory  has  the  advantage  of  breaking  a 
large  number  of  pieces  by  beam  action  be- 
cause of  the  concave  shape  of  the  shell  and 
the  convex  shape  of  the  crushing  head.  This 
action  introduces  both  compressive  and  ten- 
sile stresses  in  the  piece  of  rock,  causing  it  to 
break  with  less  exertion  of  force  because  the 
tensile  strength  of  rock  or  ore  is  only  a  frac- 
tion of  its  compressive  strength. 

The  gyratory  is  more  economical  of  power 
owing  to  its  continuous  action.  A  jaw  break- 
er consumes  a  large  amount  of  energy  in 
overcoming  the  inertia  of  the  heavy  and  rap- 
idly reciprocating  parts.  Another  feature 
which  helps  to  account  for  the  relatively  large 
amount  of  power  that  is  installed  for  Blake 
crushers  is  the  intermittent  character  of  the 
work.  The  demand  is  irregular,  and  may 
temporarily  far  exceed  the  average,  so  a 
crusher  of  the  jaw  type  must  be  liberally 
equipped  with  power. 

Comparison  of  Operating  Adiantages. — 
Reference  to  Table  I  shows  the  marked  ad- 
vantage of  the  Blake  over  the  gyratory  type 
as  regTirds  the  height  of  crusher.  This  is  an 
important  item,  as  it  controls  the  height  of 
buildings.  In  addition  to  the  greater  actual 
height  of  the  gyratory  it  requires  much  clear 
headroom  both  above  and  below  the  machine 
for  the  necessary  raising  and  lowering  of  the 
parts.  The  floor  space  occupied  is  about  the 
same  for  either  machine  for  a  certain  size 
feed  and  product. 

The  concave  shape  of  the  rigid  shell  of  the 
gyratory,  resulting  in  breaking  some  of  the 
rock  b\  beam  action,  causes  the  material  to 
be  more  cubical  in  form  than  the  product  of 
a  jaw  crusher.  For  this  reason  the  gyratory 
usually  gives  the  most  uniform  product  from 
a  given  ore  or  rock.  » 

Other  conditions  being  equal,  there  is  less 
actual  wear  on  the  liners  of  a  jaw  crusher, 
because  the  tendency  toward  a  certain  grind- 
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ing  action  cannot  be  entirely  eliminated  from 
the  gyratory  type.  Owing  to  the  conical  shape 
of  the  concave  liners  of  a  gyratory  they  can- 
not be  reversed  when  worn  at  the  bottom 
The  plates  for  a  jaw  crusher  can  be  arranged 
to  be  turned  end  for  end  when  the  lower  part 
becomes  badly  worn.  For  these  reasons  the 
renewals  for  the  gyratory  type  are  a  greater 
expense  than  in  the  jaw  type. 

Provided  the  feed  is  previously  reduced  to 
proper  size,  attendance  is  the  same  for  one 
machine  of  either  type,  which  gives  an  im- 
portant advantage  to  the  g>ratory  in  those 
cases  where  its  larger  capacity  enables  it  to 
replace  two  or  more  jaw  crushers. 

Repairs. — Repairs  are  more  difficult  to 
make,  and  possibly  more  frequent,  with  the 
gyratory  type.  The  critical  mechanical  fea- 
ture of  the  gyratory  is  the  eccentric  drive  on 
the  lower  end  of  the  main  shaft.  With  hard 
rock  and  heavy  feeding  it  requires  efficient 
lubrication  to  keep  the  bearings  cool.  .\  well 
designed  Blake  crusher  is  easier  to  keep  in 
order.  The  introduction  of  steel  castings  for 
the  main  frame  of  the  jaw  crushers  has  in- 
creased the  strength  and  lessened  the  weight 
of  that  important  part.  As  regards  vibration 
during  operation  the  gyratory  is  superior,  as 
it  runs  very  steadily. 

The  consideration  of  relative  merits  for  a 
specified  capacity,  and  the  comparisons  drawn 
therefrom  are  all  on  the  basis  of  a  given  size 
of  feed  and  product.  It  would  be  desirable 
to  compare  the  two  types  on  the  basis  of 
given  capacity  as  well  as  size  of  feed  and 
product,  but  this  is  not  possible.  When  we 
designate  the  feed  and  product,  the  size  and 
capacity  of  the  appropriate  crusher  of  each 
type  is  determined  thereby,  and  these  vary 
widely  for  the  two  types.  The  bearing  that 
the  required  capacity  has  upon  the  compari- 
son of  merits,  although  left  for  the  last,  is  all 
important,  as  will  be  shown. 

Consider  the  case  in  the  first  column  of 
Tables  I  and  II.  This  is  the  only  case  of 
those  tabulated  in  which  the  gyratory  does 
not  excel  in  capacity  per  ton  weight  of  ma- 
chine. If.  however,  a  particular  installation 
required  the  capacity  afforded  by  the  Txo6-in. 
gyratory  (seven  tons  per  hour),  it  might  be 
selected  in  place  of  two  lOxT-in.  Blake  crush- 
ers, because  of  the  economy  of  one  machine, 
one  foundation,  and  one  attendant.  If,  how- 
ever, advantages  are  to  be  gained,  as  in  small 
stamp  mills,  by  dividing  the  work  between 
several  small  crushers  so  as  to  avoid  convey- 
ing the  crushed  material  and  to  gain  bin  stor- 
age without  additional  height,  two  small 
Blake  crushers  might  be  selected  in  prefer- 
ence to  one  gyratory.  It  should  be  noted  that 
the  relative  weight  of  the  two  types  is  not  an 
exact  index  of  the  relative  first  cost,  because 
the  gyratory  crushers  are  sold  at  a  higher 
price  per  pound  than  the  Blake  type.  There 
are  other  factors  affecting  first  cost  besides 
the  price  of  the  machine  at  the  manufacturer's 
works. 

Rod;  Breakers  I's.  Bulldozing. — Referring 
to  the  last  columns  of  the  tables,  there  is  a 
most  interesting  case  which  is  not  generally 
well  understood.  We  are  dealing  with  large 
receiving  openings  and  coarse  crushing.    Dur- 


ing the  last  few  years  a  demand  has  arisen 
for  crushers  of  this  magnitude  in  order  to 
introduce  economies  in  the  mining  and  mill- 
in,?  of  ores.  It  has  long  been  recognized  that 
rock  breaking  is  cheaper  than  stamp  milling 
down  to  a  size  of  about  1  in.,  and  now  it  is 
beginning  to  be  understood  that  rock  breaking 
is  cheaper  than  bulldozing  ard  sledging  pieces 
several  feet  in  each  dimension.  This,  of 
course,   applies  only  to   large-scale  operations 


at  the  Treadwell  mines  m  1903*  the  amount 
of  powder  used  in  sloping  was  0.34  lb.  per 
ton  of  ore  mined,  while  it  required  0.85  lb. 
per  ton  mined  to  bulldoze  this  rock  after  it 
was  stoped.  It  required  one  man  breaking 
rock  for  each  machine  drill.  Much  labor  was 
necessary  on  the  feed  floor  of  the  crusher. 
The  gyratory  crushers  in  use  did  not  receive 
large  pieces.  It  is  understood  that  improve- 
ments in  this  direction  are  now  planned. 
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where  the  amount  to  be  handled  and  the 
transportation  equipment  render  such  an  in- 
stallation feasible  To  show  the  economies 
possible  in  this  direction  it  may  be  noted  that 


Returning  to  the  tabulated   features  of  the 

•The  Treadwell  Graup  of  Mines.  Douglas.  Alas- 
ka, by  R.  A.  Kinzie.  Trans.  A.  I.  M.  E..  1903. 


TABLE    I.     COMPARATI\-E    FE.\TURES   OF  JAW  AND   GYRATORY    CRUSHERS. 


Crushing  from    

7  to 

1%  in. 

10  to  1%  in. 

12  to  2%  in. 

18  to  3%  in. 

24  to  5  in. 

36  to  12  in. 

42  to  16  In. 

Tj-pe  of  crusher                                 

Blake 

Gyra- 
tory. 

7x56 

7 

8 

0.87 
12 

O.SS 

5^4 
10 
5 

Blake 

Gyra- 
tory. 

10x80 

30 

Blake 

Gyra- 
tory. 

12x88 

70 

24 

2.91 

Blake 

Gyra- 
tory. 

18x136 

130 

50 

2.60 

90 

Blako 

Gyra- 
tory. 

24x198 

400 

95 

4.22 

150 

2.67 

15 

20 

li 

Blake 
43X36 

Gyra- 
tory. 

36x282 

900 

Blake 
60x42 

Gyra- 
tory. 

10x7 

20x10 

24x12 

36x18 

36x24 

42x345 

Capacity  in  tons  per  hour 

4 

12 

25 

60 
29 
~.'07 

85 

160 

300 

1200 

Weight  in  tons 

4 

9 

IS 

1.66 
25 

1.20 

7% 
13 
6 

15 

30 

55 

200 

4..T 

200 
4.5 

23 
27 
IS 

100 

300 

Hourly  capacity  H-  tons  weight 

1 

1.25 

1.67 

2.83 

2.90 

3 

4 

Installed  horsepower  

s 

20 

30 

50 

65 

65 

100 

150 

250 

Hourly  capacity,  installed  H.P 

0.5 

0.60 

0.83 

1.40 

S 

13 

6 

0.92 

1.44 

10 
13 
12 

1.31 

1.60- 

2 

s 

4.8 

Height  in  feet  (discharge  spout  to  feed 
floor)    

3 

5 

6 
13 

6 

7 

26 

Width  in  feet  (including  the  pulleys) 

6>,2 

7 

8 

13 

13 

15 

30 

Leneth  in  feet  ^over  lU)                   

5% 

9 

10 

12 

12 

15 

16 

21 

252 
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T.A.BLE  II.— RELATIVE  WEIGHTS.  CAPACITIES  AND  HORSEPOWER. 
The  Blake  Crusher  being  taken  as  unity  in  each  case. 


7  to  1%  in. 
2.0 
1.50 
1.75 

10  to  1%  in. 
2.0 
1.25 

2.5 

12  to  2%  in. 
l.GO 
1.6G 
2. SO 

18  to  3H  in. 
1.72 
1.39 
2.17 

24  to  5  in. 
3.1C 
2.32 
4.72 

36  to  12  in. 
3.65 
2.00 
5.62 

42  to  16  in. 

3.00 

1.68 

Relative  capacity  of  gyratory 

4.0 

crushers  with  large  feed  opening,  one  is  im- 
pressed at  once  with  the  enormous  capacity 
and  colossal  size  of  the  gyratory  machines  for 
this  class  of  work.  While  the  calculations 
show  that  the  gyratory  crushers  in  these  sizes 
have  marked  advantages  in  efficiency,  their 
tremendous  size  and  cost  are  prohibitive  un- 
less their  large  capacities  can  be  utilized.  The 
36.\282-in.  gyratory  is  estimated  to  have  a  ca- 
pacity of  900  tons  per  hour  to  a  12-in.  prod- 
uct, and  the  42x345-in.  1,200  tons  per  hour  to 
16-ins.  It  would  be  a  remarkable  mining  or 
quarrying  operation  that  would  furnish  large 
material  at  such  a  rate,  and  that  is  why  we 
do  not  hear  of  gyratory  crushers  of  such  di- 
mensions. Some  machines  have  been  built 
larger  than  24xl98-in.,  but  they  are  not  likely 
to  come  into  general  use.  On  the  other  hand 
the  large  Blake  crushers  are  commonly  built 
and  successfully  installed.  Their  capacity  is 
usually  in  e.xcess  of  the  requirement  but,  as  is 
evident  from  Table  I,  not  to  the  prohibitive 
extent  that  is  true  of  the  gyratory  type. 

Crushing  Plant  for  soo-Stamp  Mill. — .^.s  an 
illustration  of  the  application  of  the  preceding 
data  and  conclusions,  the  design  of  a  crushing 
plant  for  a  200-stamp  mill  will  be  considered. 
Assume  a  wide  body  of  hard  ore,  which  can 
be  mined  cheaply  if  the  ore  does  not  have  to 
be  blasted  beyond  what  is  necessary  to  break 
it  from  the  solid,  and  adequate  transportation 
facilities  are  provided  to  convey  the  large  ma- 
terial to  the  crushing  house.  I  further  as- 
sume that  a  knowledge  of  the  character  of  the 
vein  and  the  general  conditions  of  mining  are 
such  that  it  will  be  desirable  to  provide  for  re- 
ceiving pieces  up  to  36x42  ins.  Assume  that 
the  stamps  have  a  capacity  of  .5  tons  per  day, 
then  for  the  200-stamp  mill  1,000  tons  per  day 
crushed  to  pass  a  1%-in.  ring  (equivalent  to 
IM-in.  cube)  must  be  delivered  by  tlie  pro- 
posed crushing  plant.  It  is  apparent  that  the 
ore  must  be  crushed  in  stages.  Since  the  ini- 
tial crushers  of  large  receiving  opening  will 
of  necessity  have  a  large  capacity,  it  will  be 
best  to  concentrate  the  crushing  into  one  8- 
hour  shift,  thus  introducing  economies  in  op- 
eration. This  calls  for  a  crushing  capacity  of 
125  tons  per  hour. 

In  Table  III  the  distribution  of  sizes  in 
run-of-mine  ore  is  obtained  from  experience. 
The  percentages  of  the  different  sized  par- 
ticles in  the  product  delivered  by  any  par- 
ticular crusher  may  be  found  by  consulting 
the  diagram   shown   in   Fig.   1.     For  example, 


when  crushing  to  pass  a  G-in.  ring,  81  per 
cent  will  pass  a  5-in.  ring,  and  about  20  per 
cent  will  go  through  a  1%-in.  ring.  This 
diagram  was  constructed  by  the  Power  and 
Mining  Machinery,  and  is  stated  to  be  the 
result  of  the  compilation  of  a  large  amount  of 
experimental  data.  The  results  obtained  are 
stated  to  have  been  uniform,  and  the  diagram 
is  recommended  to  be  used  to  determine  the 
percentages  of  certain  sized  products  from 
any  crusher,  roll,  or  screen.  The  diagram  is 
approximately  correct  for  hard  friable  ore, 
and  proper  allowance  must  be  made  if  the 
rock  has  any  inherent  tendency  to  break  in  a 
certain  way. 

Blake  Preferred  as'initial  Crusher. — Taking 
the  required  capacities  and  duties  as  arrived 
at  in  Table  III  and  referring  to  Table  I,  it  is 
apparent  that  we  would  select  the  42x36-in. 
Blake  crusher  for  the  initial  breaker.  This 
machine  has  excess  capacity  over  what  is  re- 
quired, but  not  such  enormous  excess  cost 
and  capacity  as  a  gyratory  for  the  same  work. 
For  the  secondary  crushing  one  12.x88-in.  gy- 
ratory is  strikingly   superior,   as   it  would   re- 


in an  installation  of  the  size  considered 
above,  the  crushing  plant  would  be  separate 
from  the  luill,  the  crushed  product  being  de- 
livered to  the  ore  bins  by  conveyers.  The 
large  initial  .crusher  must  have  a  solid  founda- 
tion, preferably  resting  directly  on  the  ground. 
The  large  pieces  to  be  handled  make  it  im- 
perative that  the  ore  be  dumped  into  a  re- 
ceiving hopper  that  feeds  directly  to  the  large 
.crusher.  If  a  gravity-plant  site  is  not  avail- 
able or  desirable,  there  is  no  difficulty  in  ele- 
vating the  product  of  the  initial  crusher  for 
further  reduction. 

The  conclusions  reached  above  are  in  ac- 
cordance with  the  most  advanced  practice. 
The  economy  of  breaking  by  crusher  over 
bulldozing  and  sledging  is  beginning  to  be  ap- 
preciated. Recent  installations  in  South  Af- 
rica employ  large  Blake  crushers  for  initial 
breakers,  followed  by  gyratory  machines  pre- 
liminary to  stamp  milling.  A  notable  installa- 
tion in  the  United  States  is  that  of  a  6(ix42-in. 
Farrell-Bacon  jaw  crusher  capable  of  break- 
ing down  to  16-in.  the  largest  pieces  of  hard 
iron  ore  that  can  be  handled  bv  a  70-ton  steam 


TABLE    III.— SIZE    ANALYSIS. 
Crushing  Plant  designed  for  125  tons  per  liour. 


Tons  pel 

hour  between 

36  and  12  in. 

12  and  3  in. 

3  and  1%  in. 
15 

is 

30 
GO 

1%  in.  and  under. 

Run  of  mine    

55 

55 

40 

30 

70 

15 

Product   of   first   crusher 

10 

40 

Product   of   third    crusher ,. , 

60 

quire  three  24xl2-in.,  or  two  40.xl2-in.,  or  two 
36xl8-in.  Blake  crushers  for  the  same  capac- 
ity. For  the  final  crushing  two  8.x00-in,  gy- 
ratory crushers  would  be  indicated. 

If  the  ore  formation  and  conditions  of  min- 
ing and  transportation  were  such  that  an  ini- 
tial crusher  to  receive  pieces  24x36-in.  was 
sufficiently  large,  it  would  be  found,  upon 
making  a  size  analysis  similar  to  that  shown 
in  Table  III  for  36.x42-in.  that  one  36x24-in. 
Blake  machine  crushing  to  4-in.,  followed  by 
two  10x80-in.  gyratory  crushers  each  giving  a 
product  to  pass  a  1%-in.  ring,  would  meet  the 
conditions. 


shovel.  Other  plants  where  economies  have 
been  secured  by  introducing  large  initial 
crushers  of  the  Farrell-Bacon  jaw  type  are 
the  Granby  mines,  Phoenix,  B.  C..  the  British 
Columbia  Copper  Company  and  the  Natomas 
Consolidated  of  California. 

In  conclusion  it  may  be  said  that  while 
each  type  has  a  field  in  which  it  is  superior,  no 
sharp  lines  can  be  draw'n  because  of  the  many 
factors  involved.  It  is  believed,  however, 
that  with  the  aid  of  the  data  here  presented 
an  investigation  along  the  lines  indicated  will 
quickly  indicate  the  most  desirable  machine 
for  any  particular   service. 


ROADS      AND      STREETS      SECTION 


Some  Notes  on  the  Drainage  of  Country 
Roads.* 

The  most  important  principle  involved  in 
road  building  is  that  of  thorough  and  proper 
drainage.  The  soil  upon  which  the  road  bed 
is  placed  must  eventually  bear  the  loads  pass- 
ing oyer  the  road.  The  intensity  of  the  pres- 
sure is  of  course  not  nearly  so  great  on  the 
soil  as  on  the  wearing  surface  of  the  road, 
since  the  severe  wheel  pressure  becomes  dis- 
tributed over  a  much  larger  area,  the  distribu- 
tion depending  on  the  thickness,  character  and 
condition  of  the  roadway  materials.  But, 
whatever  the  distribution,  the  load  is  finally 
transmitted  to  the  soil. 

The  ability  of  the  earth  to  sustain  a  load 
depends  largely  upon  the  absence  of  moisture 


•Extract  from  a  paper  presented  to  the  Sec- 
ond International  Road  Congress  at  Brussels, 
by  Vernon  M.  Peirce.  Chief  Engineer  Office  of 
Public  Roads.  Department  of  Agriculture,  Wasii- 
ington.  D.   C. 


in  it.  Most  soils  can  be  so  compacted  as  to 
form  a  good  firm  foundation  as  long  as  they 
are  kept  dry,  but  on  the  entrance  of  water 
they  become  soft  and  incoherent  and  largely 
lose  their  sustaining  power.  In  cold  climates 
there  is  the  additional  damage  due  to  freez- 
ing, but  frost  has  no  disturbing  effect  on 
dry  material.  Therefore,  it  is  the  entrance  of 
water  which  is  to  be  guarded  against  in  every 
possible  way. 

Drainage  consists  of  two  kinds :  surface  and 
under  drainage.  Surface  drainage  is  accom- 
plished by  using  more  or  less  nnpervious  ma- 
terial for  the  road  surface  and  by  having  the 
surface  of  such  form  that  water  falling  upon 
it  will  quickly  run  into  the  gutters  or  ditches. 
The  great  majority  of  our  improved  country 
roads  have  a  cross  section  which  may  be  said 
to  be  formed  of  two  sloping  planes  with  their 
intersection  slightly  rounded  along  the  cen- 
ter line  of  the  road.  The  side  slopes  toward 
the  ditches  vary  from  %  in.  to  1  in.  to  the 
linear  foot.     For  plain  macadam  roads  having 


a  surfaced  width  of  12  to  16  ft.,  %  to  Vi  in. 
to  the  foot  is  very  commonly  used.  The 
earth  shoulders  from  the  stone  to  the  ditch 
are  usually  given  a  slope  of  1  in.  to  1V4  in.  to 
the  foot,  which  has  been  found  to  be  very 
satisfactory.  Very  little  has  yet  been  done 
to  determine  the  most  suitable  side  slope  for 

]V  (lOO^lP) 

various  grades.  The  formula  H= ■ — 

5,000 
for  the  crown  of  a  roadway,  where  H 
equals  the  crown  in  feet,  W  equals  the  width 
of  road  in  feet  from  shoulder  to  shoulder, 
and  P  equals  the  per  cent  of  grade  of  the 
road,  has  probably  been  used  more  than  any 
other  in  this  country,  but  it  is  by  no  means 
perfect,  and  further  investigations  are  needed 
on  this  subject. 

The  ditches  and  cross  drains  must  be  of 
ample  size  to  care  for  the  largest  storm  flow, 
and  since  the  rainfall  varies  verv  largely 
throughout  the  United  States,  ranging  all  the 
way    from    over    100    ins.    to    a    minimum    of 
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less  than  3  ins.  per  annum,  it  is  at  once  plain 
why  the  practice  is  so  varied  as  to  the  size, 
shape,  and  grade  of  ditches  and  culverts. 
Wherever  practicable,  however,  the  grade  of 


The  general  method  of  removing  the  ground 
water  is  by  drain  tile  from  4  to  12  ins.  in 
diameter,  laid  on  a  true  grade,  and  not  less 
than  3  ft.  below  the  crown  of  the  road.    There 
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Fig.    1  —  Deep    Side    Ditch    for    Longitudinal    Drainage. 


ihe  bottom  of  a  ditch  should  not  be  less  than 
11  ins.  to  the  100  ft.  On  our  country  roads  the 
gutters,  or  side  ditches,  are  as  a  rule  un- 
paved  except  on  steep  grades  where  the  ve- 
locity and  volume  of  the  run-off  are  sufficient 
to  produce  appreciable  scour  or  erosion. 

Cross  drains  or  culverts  are  constructed  of 
wood,  earthenware,  iron  and  cement  pipes, 
and  concrete  both  plain  and  reinforced.  Wood 
as  a  material  for  cross  drains  is  rapidly  go- 
ing out  of  use  and  should  be  discarded  en- 
tirely. For  the  smaller  waterways  terra  cotta 
and  cement  pipes  serve  fairly  well  in  the 
warmer  climates.  In  the  extremely  cold  sec- 
tions the  terra  cotta  and  plain  cement  pipes 
are  very  often  broken  by  becoming  clogged  in 
time  of  a  thaw  which  is  followed  by  a  sudden, 
hard  freeze.  Iron  and  reinforced  concrete  do 
not  seem  to  be  injured  in  this  way,  and  the 
latter  should  be  used  for  the  construction  of 
all   of  the  larger  culverts. 

All  culverts  which  are  built  with  any  of 
these  materials  should  have  their  ends  pro- 
tected by  concrete  construction,  in  order  to 
prevent  the  washing  away  of  materials  adja- 
cent to  the  ends  or  of  the  culvert  itself.  An 
illustration  of  the  washing  awav  of  a  corru- 
gated  iron   pipe  culvert    is     included,     which 


may  be  a  line  of   such   tile  on  both   sides  of 
the  road,  a  sirgle  line  on  one  side,  or  a  single 


Fig.  2 — V-Shaped   Drain  Construci 


shows  its  failure  due  to  the  lack  of  being  pro- 
vided w^ith  concrete  ends. 

Under-drainage  involves  the  removal  of  the 
ground  water  to  a  sufficient  depth  to  prevent 
it  from  injuring  the  road.  :iih1  '.his  depth 
should  be  varied  according  to  i  c  '.imate  and 
the  character  of  the  soil,  never  •  ■  ^:  less  than 
2  ft.  below  the  elevation  of  tli.'  r    ;d  surface. 


Fig.  3 — Tile  Under  Drain  at  Side  c.    Road. 


line  down  the  middle  of  the  road.  When  the 
direction  of  ffow  of  the  ground  water  is  found 
to  be  strongly  from  one  side,  as  is  usually  the 
case  in  side-hill  construction,  a  single  line  of 
pipe  cutting  it  ofif  before  it  reaches  the  road 
will  be  sufficient.  In  low  and  swampy  land, 
not  having  a  well  defined  under  flow,  and  in 
heavv  retentive  soils  a  line  of  tile  on  each  side 


will  be  necessary  to  properb-  protect  the  road. 
In  the  latter  kind  of  soils  the  tile  should  be 
laid  on  about  4  ins.  of  coarse  sand  or  fine 
gravel  and  then  covered  to  a  depth  of  at  least 
1  ft.  with  similar  material.  This  not  only  in- 
sures that  the  joints  and  pores  of  the  tile  will 
not  become  clogged  with  the  almost  imper- 
vious clay,  but  it  also  gives  a  larger  collecting 
area  for  the  percolating  soil  water. 

One  of  the  later  methods  employed  to  drain 
the  subsoil,  which  has  given  satisfaction,  is  the 
construction  of  the  V-drain.  In  this  work  the 
subgrade  should  be  excavated  for  the  full 
width  of  the  surfaced  roadway  and  from  6  to 
8  ins.  deeper  at  the  sides  and  from  12  to  18 
ins.  deeper  at  the  center  than  usual,  thus  pro- 
ducing a  flattened  V-shaped  trench.  This  ex- 
tra excavation  is  made  in  order  to  be  filled 
with  pebbles  and  boulders  varying  in  size  from 
%  to  12  ins.  in  their  longest  dimensions  and 
having  the  largest  stones  placed  in  the  bottom 
of  the  trench,  which  should  be  graded  longi- 
tudinally so  that  the  water  will  run  along 
easily.  These  stones  do  not  have  to  be  de- 
posited carefully,  but  should  be  so  placed  that 
they  may  be  compacted  with  a  roller  to  form 
a  suitable  foundation  for  surfacing.  The 
water  drained  by  such  construction  should  be 
carried  to  the  outlets  provided,  through  nar- 
row trenches  filled  with  similar  sized  stones, 
as  should  the  water  drained  by  all  forms  of 
sub-surface  drainage  be  carried  to  the  side 
ditches,  culverts,  or  open  waterways  through 
their  own  similar  forms  of  construction. 

Details  of  the  practice  of  sub-drainage  vary 
largely  in  the  different  sections,  but  the  em- 
ployment of  longitudinally  tiled  and  V-shaped 
drams  to  collect  and  carry  off  the  water  is 
very  extensive  and  rapidly  increasing.  Road 
builders  are  learning  more  and  more  from 
experience  that  as  a  rule  it  is  cheaper  in  the 
end  and  rnore  satisfactory  to  drain  than  to 
lay  expensive  foundations.  To  keep  the  earth 
dry,  hard,  and  unyielding  is  necessary  to  se- 
cure the  low  cost  of  maintenance  and  long  life 
of  a  road.  Therefore,  the  water  falling  on 
the  road  must  be  carried  off  quickly  and  ef- 
fectively and  the  water  from  below  must  be 
intercepted  and  removed  before  it  reaches  the 
roadbed  where  it  can  do  damage. 


.All  previous  records  for  excavation  in  the 
rainy  season  were  broken  in  the  Central 
Division  and  in  Culebra  Cut  of  the  Pan- 
ama Canal  during  the  month  of  ."Xugust, 
when    1.377,992   cu.   yds.   of   rock   and   earth 
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Fig.  4— Shoulder  Drain   P.-o... 

for  Under  Drainage. 

were  taken   out  of  the   cut  and  234,404  cu. 
yds.  from  the  Chagres  section. 


Concrete  work  was  begun  on  Sept.  1, 
1909,  on  the  Pedro  Miguel  Locks  of  the 
Panama  Canal  and  to  date  261,964  cu.  yds. 
have  been  completed.  There  remains  575,- 
500  cu.  yds.  to  be  placed. 
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A  Study  Into  the  High  Cost  of  Asphalt 

Pavement  Repairs  in  Chicago 

in  1908-9.* 

The  Common  Council  of  the  City  of  Chi- 
cago, on  Feh.  21,  1908,  made  the  following 
appropriations : 

For  repair  of  asphalt  streets  outside  of  con- 
tract reservation,  350,000. 

For  repair  of  streets,  in  addition  to  the  sum 
above  appropriated,  all  income  from  the  vehicle 
tax  collected  under  the  provisions  of  an  ordi- 
nance passed  Feb.  2.  1906,  after  deducting  there- 
from   the   cost   of   collection. 

A  further  sum  of  $75,000  was  appropriated 
for  the  restoration  of  excavations  into  the 
streets  by  contractors,  plumbers,  sewer  build- 
ers, etc. 

The  legality  of  the  Vehicle  Tax  Ordinance 
was  questioned  and  taken  to  the  courts  for 
decision;  and  until  this  decision  was  rendered 
it  was  uncertain,  of  course,  whether  any  money 
for  the  repair  of  streets  would  be  available 
from  that  source.  Pending  the  decision  of 
the  court  the  only  sum  available  to  the  De- 
partment of  Public  Works  for  ordinary  street 
repairs  was  the  $-50,000  appropriated  by  the 
Council,'  and  the  Department  of  Public  Works 
could  not  (presumably)  enter  into  contrasts 
involving  the  expenditure  of  a  larger  sum. 

It  had  been  the  practice  of  the  Department 
for  many  years  to  enter  into  contracts  for  the 
repair  of  the  asphalt  pavements  of  the  city, 
and  it  was  desired  to  make  such  a  contract 
for  these  repairs  for  the  year  1908.  The  Su- 
perintendent of  Streets  therefore  requsted  the 
Engineer  of  the  Bureau  of  Streets  to  prepare 
an  estimate  of  the  quantity  of  repair  work 
that  could  be  done  with  the  available  fund 
of  $50,000,  and  such  an  estimate  was  submit- 
ted by  the  Engineer,  as  shown  bv  the  first 
two  columns  of  Table  I.  On  May  15,  1908, 
the  Commissioner  of  Public  Works  adver- 
tised for  sealed  proposals  to  make  repairs  to 
asphalt  pavements  during  a  term  ending  Dec. 
31,  1908,  according  to  plans  and  specifications 
on  file  in  the  office  of  the  Department  of 
Public  Works;  said  proposals  to  be  received 
until  11  a.  m.  on  May  28,  1908.  Six  proposals 
were  received  and  opened  on  that  date.  These 
proposals  are  computed  and  tabulated  in 
Table  I, 

On  May  29,  Dooley  advised  the  Commis- 
sioner ,  of  Public  Works,  in  writing,  that  he 
could  not  begin  work  for  60  days,  because 
he  could  not  get  his  asphalt  paving  plant  in 
condition  for  operation  before  that  time.  As 
the  specifications  under  which  the  proposals 
were  submitted  stipulated  that  the  work  must 
be  commenced  on  June  2,  and  must  progress 
regularly  and  uninteruptedly  thereafter. 
Dooley's  proposal  was,  in  effect  at  least,  in- 
formal ;  and  as  it  was  deemed  important  that 
the  work  should  be  begun  at  once,  the  Com- 
missioner of  Public  Works  very  properly  re- 
jected the  Dooley  bid. 

The  proposal  of  the  McGovern  Company 
was  therefore  accepted  and  a  contract  en- 
tered into  with  that  company  on  June  1,  1908. 
But  for  some  reason,  not  disclosed,  the  date 
for  the  completion  of  the  work  under  the 
contract  was  filled  in  as  July  2,  1909,  instead 
of  Dec.  31,  1908.  as  the  advertisement  and 
specifications  stipulated.  The  McGovern  Com- 
pany appears  to  have  actually  begun  repair 
work  under  this  contract  on  the  6th  day  of 
June,  and  by  the  middle  of  July  the  whole 
of  the  special  appropriation  had  been  ex- 
hausted. 

On  the  llth  day  of  July,  1908,  the  Vehicle 
Tax  Ordhiance  was  pronounced  valid  by  the 
courts,  and  soon  thereafter  a  considerable 
sum  of  money  accumulated  from  that  source, 

•Abstract  of  a  report  by  S.  Whinery,  M.  Am. 
Soc.  C.  E.,  to  the  Chicago  Commissioner  en  City- 
Expenditures. 


which,  by  the  terms  of  the  appropriation  re- 
ferred to  above,  was  available  for  street  re- 
pairs, and  it  might  be  e.xpected  that  the 
amount '  received  from  this  source  applicable 
to  street  repairs,  under  the  terms  of  the  ap- 
propriation ordinance,  would  reach  a  large 
sum.  There  sems  to  have  been  some  ques- 
tion whether  the  proceeds  from  the  Vehicle 
Tax  Ordinance  could  be  used  for  the  pay- 
men  of  work  done  under  the  McGovern  con- 
tract; and  on  July  10,  1909,  the  Superintendent 
of  Streets  addressed  an  inquiry  to  the  Cor- 
poration Counsel.  In  reply,  the  Assistant 
Corporation  Counsel  addressed  to  the  Super- 
intendent of  Streets  the  following: 

Dear  Sir: — Replying  to  your  inquiry  of  the 
10th  inst.,  beg  to  advise  you  that  there  is  no 
reason  why  you  cannot  use  a  portion  of  the 
moneys  derived  from  the  Wheel  Tax  to  pay  for 
repair  work  on  asphalt  streets,  inasmuch  as  the 
appropriation  from  the  "Vehicle  Tax  is  "in  addi- 
tion  to  the  sums  above  appropriated." 

The  Assistant  Corporation  Counsel  did  not 
answer  the  specific  question  submitted  by  the 
Superintendent  of  Streets,  which  was  whether 
the  Vehicle  Tax  fund  could  be  applied  to 
the  payment  for  repairs  made  under  the  Mc- 
Govern contract;  but  the  Superintendent  of 
Streets  seems  to  have  taken  the  Corporation 
Counsel's  reply  as  an  affirmative  answer  to 
that  question  and  acted  accordingly.  The 
McGovern  contract  was  therefore  extended  to 
cover  the  expenditure  of  the  whole  of  the 
Vehicle  Tax  Fund,  amounting  to  something 
like  $303,000. 

The  advertisement  leading  to  this  contract 
distinctly  called  for  proposals  "for  furnishing 
all  labor,  material,  apparatus,  or  things  re- 
quired, and  do  all  the  work  of  every  sort  and 
kind  necessary  to  make  repairs  to  asphalt 
pavements  during  the  term  ending  Dec.  31, 
1908,  according  to  plans  and  specifications  on 
file  in  the  office  of  the  Department  of  Public 
Works." 

The  plans  and  specifications  here  referred 
to  seem  to  have  been  made  up  partly  of 
printed  forms,  apparently  standard  in  the 
Department,  and  partly  of  typewritten  matter. 
The  typewritten  matter  was  presumably  pre- 
pared and  intended  to  cover  the  special  con- 
ditions and  stipulations  relating  to  this  in- 
dividual contract,  and  may  therefore  be  re- 
garded as  taking  precedence  in  any  difference 
or  discrepancies  between  the  printed  and  the 
typwritten  matter. 

Among  this  typewritten  matter  is  found 
a  "Schedule  of  Quantities"  to  be  bid  upon, 
identical  with  the  items  and  quantities  named 
in  the  Engineer's  estimate  heretofore  referred 
to,  but  before  each  quantity  is  written  with 
a  pen  the  word  "about,"  thus  providing  some 
latitude  in  these  quantities.  In  the  body  of 
the  printed  matter  headed  "Special  and  Gen- 
eral Requirements''  is  pasted  a  typewritten  slip 
reading : 

The  Commissioner  of  Public  Works  reserves 
the  right  to  extend  the  time  for  the  final  com- 
pletion of  this  contraci  for  a  further  period  of 
not  to  exceed  90  days  from  and  after  said  De- 
cember 31.   1908. 

Thus,  both  the  advertisement  for  proposals 
and  the  typewritten  part  of  the  specifications 
refer  to  the  proposed  contract  as  expiring  on 
Dec.  31.  1908.  But  in  the  executed  contract 
the  printed  clause  relating  to  time  of  begin- 
ning and  completing  the  work  contains  the 
following : 

Said  work  shall  be  commenced  on  or  before 
the  2d  day  of  June.  A.  D.  1908,  shall  progress 
regularly  and  uninterruptedly,  after  it  shall 
have  been  begun,  excepting  as  shall  be  other- 
wise ordered  by  the  Commissioner  of  Public 
Works,  and  be  finished  and  fully  completed  on 
or  before  the  1st  day  of  July.  1909;"  the  time  of 
commencement,  rate  of  progress  and  time  of 
completion  being  essential  conditions  of  this 
contract. 

The  words  emphasized  in  the  above  quota- 
tion  are   w-ritten  with  pen   and   ink  in  blank 


spaces  left  therefor  in  the  printed  form.  The 
Clerk  of  the  Department  of  Public  Works 
states  that  these  written  words  and  figures 
were  filled  in  by  him  at  the  time  the  contract 
was  executed. 

It  appears,  therefore,  that  the  persons  and 
companies  who  submitted  proposals  for  this 
work  did  so  with  the  distinct  understanding 
that  they  were  proposing  to  do  approximately 
definite  quantities  of  work  within  a  period 
of  time  which  would  expire  on  Dec.  31,  1908, 
though  that  period  might  be  extended  not 
mort  than  90  days  by  the  Commissioner  of 
Public  Works.  If  any  of  the  bidders  had 
information  that  the  contract  would  later  be 
expanded  to  cover  something  like  eight  times 
as  much  work  as  was  named  in  the  original 
schedule,  and  to  extend  until  July  1,  1909, 
they  did  not  obtain  such  information  from  the 
public  records  at  the  time  they  submitted  their 
bids.  It  is  doubtless  true  that  had  the  bid- 
ders known  the  extent  to  which  the  work 
would  be  extended,  the  prices  submitted  by 
them  would  have  been  quite  different.  Con- 
tractors can  afford  to,  and  usually  do,  bid 
lower  prices  as  the  quantity  of  work  to  be 
done  is  increased. 

If  the  Department  had  at  any  time,  or 
prior  to  the  submission  of  proposals,  any  in- 
tention to  so  largely  increase  the  worlc,  or 
any  knowledge  that  it  might  thus  be  in- 
creased, it  was  misleading  and  unfair  to  the 
bidders  not  so  to  inform  them ;  and  it  was 
obviously  unwise  and  unbusinesslike  on  the 
part  of  the  Department  to  enter  into  a  con- 
tract for  such  a  large  amount  of  work  based 
upon  proposals  the  makers  of  which  were 
misinformed  as  to  the  magnitude  of  the 
work  to  be  done  and  the  time  to  be  allowed 
for  its  execution. 

It  is  claimed,  and  is  doubtless  true,  that  at 
the  time  these  proposals  were  called  for  the 
Department  could  not  prepare  for  or  enter 
into  a  contract  involving  the  expenditure  of 
more  money  than  was  appropriated  for  the 
purpose,  which  in  this  ease  was  $50,000,  and 
that  it  was  urgent  that  the  repair  of  the 
streets  should  be  begun  without  delay.  The 
Department  was,  however,  aware  and  proba- 
bly expected,  that  a  very  much  larger  surn 
might  become  available  for  street  repair 
work;  and  it  was  clearly  within  its  power  to 
confine  this  particular  contract  within  the 
limits  it  was  intended  to  cover,  and  to  call 
for  new  proposals  and  enter  into  a  new  con- 
tract for  the  additional  work.  The  subse- 
quent history  of  the  whole  transaction  shows 
how  important  and  beneficial  to  the  interests 
of  the  City  such  a  course  might  have  proven 
to  be. 

Another  important  feature  of  these  propos- 
als may  be  appropriately  considered  here.  The 
typewritten   specifications   contain  this  clause : 

No  bid  will  be  accepted  which  does  not  con- 
tain an  adequate  or  reasonable  price  for  each 
and  every  item  named  in  the  schedule  of  prices. 

This  is  a  proper,  wise  and  very  necessary 
condition  to  consider  and  enforce  in  accept- 
ing proposals  for  any  work.  It  is  a  recog- 
nized principle  that  unbalanced  bids  are  wrong, 
and  that  to  accept  them  is  unwise  and  dan- 
gerous. The  acceptance  of  bids  that  are  pal- 
pably unbalanced  should  be  prohibited  by  law, 
as  it  is  in  many  cities. 

In  this  case,  the  proposal  accepted  by  the 
Department  of  Public  Works  was  so  glaring- 
ly unbalanced  that  the  fact  could  not  escape 
attention.  An  excessive  price  was  named  for 
Class  A  repairs,  and  a  merely  nominal  price 
(1  ct.  per  sq.  yd.)  was  named  for  Class  B 
repairs.  In  other  words,  while  a  price  of 
$1.75  per  sq.  yd.  was  named  for  making  re- 
pairs where  only  surface  and  binder  were 
required,  a  price  on  1  ct.  sq.  yd.  was  named 
where    in  addition  to  the  surface  and  binder. 


TABLE  I.— TABULATION  OF  BIDS  SUBMITTED  MAY  28,  1908,  FOR  REPAIRING  ASPH.A.LT  PAVEMENTS. 

Estimated  quan-      Thomas  L.  H.  H.  McGovern       Western  Const.      Parker-Washington  Scully  Pvg. 

tity  on  which            Dooley.  Company.               &  Maint.  Co.                 Company.  Company. 

Items.                          bids  were  based  Price.         Amt.  Price.         Amt.         Price.         Amt.          Price            .A.mt.  Price.         .\mt. 

Repairing.    Class   B 27,000  sq.  vds,      $.99      $26,730.00  $1.7,^      $47,250.00      $1.04      $28,080.00      $1.31       $29,970.00  $1.31      $35,370.00 

Repairing.    Class   A 13,000  sq.  yds.        1.30        16.900.00  .01             130.00    •    1.40        18.200.00        1.71         22,230.00  1.42        18.460.00 

Cement    Concrete    2.200  cu.  yds.        3.50          7.700.00  3.25          7,150.00        5.00        11.000.00        3.94           8,668,00  4.00          8.800.00 

Binder    Delivered    120  tons               3.90             468.00  4.00             480,00        3.15             378.00        5.30              630.00  3.00             360.00 

Asphalt    Mixture    r.70  tons               4.00          2.280.0"  -•            2,850.00        5.10          2,907.00        7.99           4.554.30  6.00          3,420,00 

Totals    ...". $54. 078. I'M  .?o7.&60,00                    $60,565,00                     $66,058,30  $66,410.00 

Order.   Low:                        1  2                                    3                                    4  3 


Barbe 

•  Asphalt 

Paving  Co. 

Price. 

.\mt 

$2.02 

$  54.540.00 

3.00 

39.000.00 

5  88 

12,936.00 

7.90 

948.00 

9.05 

5.158.50 

$112,582.50 

September  21,  1910. 
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the  contractor  was  required  to  add  6  ins.  of 
Portland  cement  concrete,  the  actual  cost  of 
Avhich  latter,  if  made  in  accordance  with  the 
-specifications,  would  not  be  much  less  than 
Tij  cts.  per  sq.  yd. 

Considering  now  the  specifications  under 
which  these  proposals  were  received  and  the 
-work  done,  even  a  casual  examination  shows 
that  they  were  indefinite,  inadequate  and 
ambiguous.  It  is  not  intended  to  discuss  at 
this  time  the  technical  merits  or  defects  of 
these  specifications,  but  only  those  conditions 
and  provisions  which  affect  broadly  the  let- 
ting and  execution  of  this  particular  work. 

(a)  It  is  not  stated  clearly  and  definitely 
what  work  was  required  to  be  done  for  the 
.price  named  for  Class  A  repairs.  Presumably 
that  price  was  intended  to  cover  both  binder 
and  wearing  surface,  as  the  latter  term  is 
strictly  defined.  It  is  true  that  the  schedule 
of  quantities  named  a  specified  quantity 
(tons)  of  binder  delivered  on  the  street,  and 
also  a  quantity  (tons)  of  asphalt  mixture  de- 
livered on  the  street.  It  is  obvious,  how- 
ever, that  these  quantities  were  intended  for 
special  use,  and  did  not  purport  to  be  the 
quantities  necessary  for  making  40,000  sq.  yds, 
of  surface  repairs,  since  neither  quantity  is 
anything  like  adquate  for  the  purpose.  While 
the  term  "surface  course"  is  used  in  specifica- 
tions to  designate,  in  a  narrow  sense,  that 
part  of  the  pavement  composed  of  asphalt 
mixture,  it  is  usual  to  speak  of  an  asphalt 
pavement  as  composed  of  two  parts  only — the 
"base"  or  foundation  of  concrete,  and  the 
"surface,"  comprising  both  the  binder  course 
and  the  asphalt  wearing  surface.  In  these 
qualifications,  it  is  not  made  clear  whether  the 
price  for  Class  A  covers  the  surface  course, 
technically  speaking,  or  both  that  course  and 
the  binder.  It  is  true  that  the  specifications 
state  the  requirements  for  "surface  course" 
and  for  "bigder"  under  separate  classes,  and 
appear  to  name  a  separate  price  for  each.  But 
the  almost  universal  custom  of  making  the 
price  for  "surface  course'  cover  both,  and  the 
fact  that  the  quantity  of  binder  named  in  the 
schedule  was  less  than  6  per  cent  of  the  quan- 
tity required  for  the  40.000  sq.  yds.  of  repair 
work,  seem  to  indicate  clearly  that  it  was 
intended  to  follow  the  usual  practice  and  to 
include  in  Class  A  both  the  binder  and  the 
asphalt  surface.  But  later,  when  the  work 
was  under  way,  only  the  asphalt  surface, 
technically  speaking,  was  included  in  Class 
A  work,  the  contractor  being  paid  extra  for 
the  binder. 

(b)  The  "Instructions  to  Bidders,"  in  the 
typewritten  specifications,  contain  this  clause : 

Bidders    must    state    in    these    proposals    the" 
name   of   and   ttie   source   ot   supply  of   the  as- 
phalt they  propose  to  use. 

The  proposal  of  the  M.  H.  McGovern  Co. 
failed  to  comply  with  this  requirement,  and 
was  to  that  extent  informal.  The  specifica- 
tions, however,  state  that  "the  asphaltic  ce- 
ment hereinafter  specified  shall  be  of  refined 
Trinidad  Lake  asphalt  obtained  from  the 
island  of  Trinidad,  or  of  an  asphalt  of  equal 
quality  for  paving  purposes ;"  and  under  this 
■clause  the  Department  undoubtedly  had  the 
right  to  control  the  quality  of  the  asphalt  used. 

(c)  The  specifications  seem  to  have  been 
primarily  framed  to  require  the  repairing  to 
Tie  done  by  the  method  of  cutting  out  de- 
fective spots,  removing  the  old  material,  and 
then  replacing  it  with  new  material  and  sur- 
face. This  method  requires  the  use  of  both 
Iiinder  and  surface  in  each  repair.  After 
specifying  the  composition  of  the  binder  and 
the  method  of  placing,  it  requires  that  "it 
shall  be  rolled  with  a  five-ton  steam  roller 
until  it  has  a  uniform  thickness  of  1%  ins. 
The  upper  surface  shall  be  parallel  with  and 
2  ins.  below  the  final  surface  of  the  pave- 
ment." 

Likewise,  after  describing  the  composititjn 
of  the  surface  course  and  the  manner  in 
which  it  shall  be  laid,  it  is  stipulated  that  it 
shall  be  constructed 

to  such  a  depth  that  after  having  received  its 
ultimate  compression  it  will  have  a  thickness 
equal  to  the  combined  thickness  of  the  present 
wearing  surface  and  binder  (or  cushion)  course, 
and  the  top  thereof  must  conform  with  the  sur- 
face of  the  pavement. 

These  conditions  are  obviously  impossible, 
and  are  an   example  of  the  carelessness  with 


which  the  specifications  were  prepared.  It  was 
evidently  the  intention  to  specify  that  the 
surface  course  should  fill  the  space  from  the 
top  of  the  binder  to  the  surface  of  the  old 
or  adjoining  pavement;  and  as  the  binder  was 
to  be  finished  2  ins.  below  the  surface  of  the 
completed  pavement,  the  thickness  of  '  the 
surface  course  must  necessarily  be  2  ins.  It 
was  also  probably  the  intention  that  the  binder 
course  should  be  of  such  a  thickness  as  to 
fill  the  space  between  the  concrete  and  a  plane 
2  ins.  below  the  top  of  the  finished  pavement ; 
and  if  so,  its  thickness  would  vary  and  could 
not  be  always  made  1V4  ins.,  as  required.  In 
any  event,  some  thickness  of  binder  and  2 
ins.  of  surface  course  would  be  required. 

After  thus  describing  in  detail  the  general 
method  by  which  the  repairs  should  be  made, 
there  follows  in  the  specifications,  under  the 
sub-title  of  "Machines,"  a  description  of  a 
wholly  different  method,  commonly  known  as 
"skim  repairs"  or  "surface-heater  repairs."  and 
the  cofitractor  is  given  the  option  of  using 
this  method,  with  the  consent  of  the  Com- 
missioner, and  where  the  conditions  seemed 
suitable.  This  method  consists  in  heating  or 
melting  the  upper  surface  of  the  old  pave- 
ment, and  the  removal  of  so  much  of  the  old 
surface  as  may  be  necessary  to  reach  sound 
material.  Over  the  spot  thus  prepared  new 
surface  mixture  is  placed  and  compressed  to 
such  a  thickness  as  is  necessary  to  bring  the 
repaired  surface  up  to  the  level  of  the  ad- 
joining old  pavement.  By  this  method  the 
thickness  of  new  mixture  used  is  often  not 
.greater  than  %  in.,  and  seldom  exceeds  1% 
ins. 

While  it  is  nowhere  so  stated  in  the  specifi- 
cations or  contract,  repairs  made  by  this  sur- 
face-heater method  were  classed  and  paid  for 
as  Class  A  repairs,  notwithstanding  that  it  is 
a  much  less  costly  method  than  the  one  pre- 
viously described.  Thus,  if  in  the  old  or  usual 
method  the  binder  and  surface  course  are 
each  1%  ins.  thick,  a  fair  and  reasonable  price, 
under  ordinary  conditions,  is  $1.25  per  sq.  yd. : 
while  a  reasonable  price,  under  the  same  con- 
ditions, for  surface-heater  repairs  is  about  O") 
cts.  per  sq.  yd.,  a  difference  of  60  cts.  per  sq. 
yd.  This  being  so,  if  surface-heater  repairs 
were  to  be  permitted  they  should  have  been 
put  in  a  class  by  themselves  and  contractors 
asked  to  name  a  separate  price  for  them. 

In  order  to  use  the  surface-heater  method, 
the  contractor  must  first  obtain  the  consent  of 
the  commissioner  and  the  superintendent  of 
streets,  and  presumably  he  had  no  means  of 
knowing,  when  preparing  his  bid,  whether  this 
method  would  be  permitted  or  not,  unless  he 
had  a  private  understanding  with  the  commis- 
sioner. In  the  absence  of  such  an  understand- 
ing, he  would  for  his  own  protection  base  his 
bid  upon  the  more  expensive  method,  and  the 
city  would,  to  that  extent,  fail  to  receive  the 
lower  prices  appropriate  for  the  surface- 
heater  work. 

But  this  is  not  the  worst  feature  of  these 
specifications. 

When  the  old  pavement  in  places  contains 
sufficient  bitumen  to  permit  of  its  being  heated 
and  raked  loose,  then  the  contractor  may  use 
a  machine  which  heats  the  pavement  with  a 
blast  of  hot  air.  This  blast  of  hot  air  should 
have  a  passage  of  from  10  to  12  feet  or  more 
from  the  source  of  the  heat,  or  the  oil  burner, 
to  the  pavement,  so  that  no  flame  under  any 
circumstances  shall  come  in  contact  with  the 
pavement. 

Under  no  circumstances  will  any  machine  be 
allowed  to  be  used  that  throws  a  flame  upon 
the  pavement. 

Only  one  machine  fulfilling  the  conditions 
here  specified  is  on  the  market.  This  ma- 
chine is  patented,  and  it  was  known  by  the 
commissioner  at  the  time  these  specifications 
were  adopted  that  one  particular  contracting 
firm,  the  M.  H.  McGovern  Company,  had  se- 
cured the  sole  and  exclusive  right  to  use  this 
machine  in  Chicago. 

The  restriction  of  contractors  to  the  use  of 
a  single  patented  machine,  controlled  solely 
by  one  contractor,  was  unjustifiable.  There 
might  readily  be  a  difference  of  opinion  as  to 
the  respective  merits  of  the  several  machines 
available  for  this  work,  but  such  opinion  would 
not  warrant  the  exclusion  of  all  but  one  ma- 
chine, when  by  doing  so  it  would  give  one 
contractor  a  monopoly  of  the  work  and  result 
in  the  loss  of  large  sums  of  money  to  the  city. 
In   this  case   there   was  no  good   reason    for 


thus  creating  a  monopoly.  The  fact  that  some 
other  machines  in  common  use  throw  a  flame 
upon  the  surface  of  the  pavement  is  not  a 
serious  objection  to  their  use;  for  even  if  the 
immediate  surface  material  is  thereby 
scorched  and  injured,  it  is  raked  off  and  dis- 
carded down  to  a  point  where  the  pavement 
is  merely  softened  and  not  burned.  Those 
who  have  had  large  experience  in  the  use  of 
such  machines  will  confirm  this  statement.  It 
may  be  and  is  questioned  whether  it  is  ad- 
visable to  make  repairs  by  the  surface-heater 
method ;  but  if  that  method  is  to  be  per- 
mitted at  all,  the  conditions  should  be  made 
so  as  to  permit  competition. 

(d)  A  typewritten  clause  in  these  specifi- 
cations reads  as  follows: 

When  any  opening  or  openings  are  made  in 
any  street  paved  with  asphalt  for  any  purpose, 
by  any  person,  persons  or  corporation,  they 
shall  be  charged  five  dollars  ($5.00)  for  the  first 
square  yard  or  fraction  thereof,  and  three  dol- 
lars ($3.00)  for  each  additional  square  yard  or 
fraction  thereof,  of  pavement  which  has  reached 
a  condition  necessitating  repairs  because  of 
such  opening  or  openings. 

While  it  is  nowhere  more  directly  stated  in 
the  contract  or  specifications  that  the  con- 
tractor is  to  make  repairs  of  this  character, 
the  fact  that  the  above  clause  was  inserted  in 
the  body  of  the  specifications  indicates  that 
he  was  required  to  do  so;  and,  as  a  matter  ' 
of  fact,  the  contractor  did  make  these  cut- 
repairs  on  the  streets  where  he  was  at  work. 
If  he  was  required  and  entitled  to  make  such 
repairs,  then  obviously  no  other  person  or  con- 
tractor had  the  right  to  do  so. 

But  the  commissioner  of  public  works  had 
no  authority  to  make  such  a  contract,  be- 
cause the  person  or  persons  making  cuts 
through  the  pavements  have  an  antecedent 
right  themselves  to  make  such  repairs,  and  it 
is  only  after  their  failure  to  do  so  that  the 
commissioner  has  authority  to  employ  some 
other  person  to  do  the  work.  (See  Section 
1868.  Revised  Municipal  Code.)  In  the  case 
of  the  larger  corporations,  they  seem  to  have 
exercised  this  right  by  making  special  terms 
with  the  contractor  for  doing  the  work ;  but 
in  the  case  of  individual  property  owners  hav- 
ing small  cuts  to  be  repaired,  their  right  to 
make  their  own  repairs  or  to  have  them  done 
by  persons  other  than  this  contractor  seems 
to  have  been  ignored,  or  at  least  obstructed. 

The  terms  of  payment  for  these  permit  re- 
pairs named  in  the  clause  quoted  are  inequi- 
table and  unjust.  Regardless  of  the  area  of 
the  repair,  the  contractor  was  to  get  $5  for 
the  first  square  yard  or  fraction  thereof,  and 
$3  for  each  additional  square  yard  or  fraction 
thereof.  Under  this  provision,  the  contractor, 
if  he  repaired  a  cut  measuring  or  reported  to 
measure  1  1/10  sq.  vds.,  was  entitled  to  $8, 
and  if  the  area  were  3  3/10  sq.  yds.  he  would 
receive  $12  for  the  work.  This  interpretation 
was  allowed,  and  property  owners  were 
charged  accordingly.  It  seems  probable  that 
the  clause  was  awkwardly  framed,  and  that 
what  was  intended  might  have  been  expressed 
as  follows : 

For  making  such  repairs,  the  contractor  shall 
be  paid  at  the  rate  of  $3  per  square  yard;  but 
the  compensation  for  repairing  any  one  cut  shall 
not  be  less  than  $5. 

Where  the  contractor  must  go  about  the 
streets  repairing  small  and  widely  separated 
cuts,  the  work  is  expensive  and  he  is  entitled 
to  a  liberal  price.  But  in  this  particular  con- 
tract the  cut-repairs  were  often,  if  not  gener- 
ally, made  at  the  same  time  and  in  the  same 
manner  as  the  general  repairs,  and  for  this 
reason  they  cost  him  no  more  than  Class  B 
repairs ;  and  the  excessive  prices  charged  to 
property  owners  under  the  above  specification 
clause  were  wholly  without  justification. 

(e)  The  guaranty  clause  usually  found  in 
specifications  for  asphalt  pavement  is  omitted 
from  these  specifications.  Beyond  the  usual 
general  clauses  stipulating  that  the  work  shall 
be  properly  done,  to  the  satisfaction  of  the 
commissioner  of  public  works,  there  is  no 
special  provision  that  the  contractor  shall 
make  good  any  defects  that  may  subsequently 
appear  in  his  work  within  a  stated  period  of 
time. 

The  Unbalanced  Bid— The  only  intelligible 
motive  that  a  contractor  can  have  for  sub- 
mitting an  unbalanced  bid  is  that  he  may  gain 
some  advantage  thereby  He  may  know  or 
believe  that  the  actual  quantities  of  the  work 
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to  be  done  will  differ  materially  from  those 
upon  which  the  bid  is  to  be  based,  or  he  may 
believe  or  have  assurance  that  the  specifica- 
tions will  be  applied,  in  his  case,  differently 
from  their  obviously  intended  meaning.  In 
the  first  case,  he  may  have  information  not  in. 
the  possession  of  the  city  officials  in  charge  of 
letting  the  contract,  and  the  latter  may  be 
acting  in  good  faith ;  in  the  second,  he  must 
depend,  in  most  cases,  on  the  assistance  or 
connivance  of  those  whose  duty  it  is  to  en- 
force the  specifications.  These  conditions  are 
so  well  understood  by  every  reasonably  intelli- 
gent and  honest  city  official  that  a  bid  having 
even  the  appearance  of  being  unbalanced  will 
not  be  accepted. 

In  this  particular  case,  the  bid  of  the  Mc- 
Govern  Co.  was  so  glaringly  unbalanced  that 
the  fact  could  not  have  escaped  attention.  The 
commissioner  of  public  works  admits  that  he 
knew  its  character,  and  it  is  on  record  that  the 
city  comptroller  called  his  especial  attention 
to  the  matter.  His  only  excuse,  as  given  in 
his  communication  to  the  mayor  and  his  testi- 
mon--  before  your  commission,  was  that,  ap- 
plying McGovern's  nrices  to  the  schedule 
quantities  of  work,  it  was  the  lowest  bid  of- 
fered, and  that  such  unbalanced  bids  had  been 
accepted  by  other  city  departments.  Neither 
excuse  could  have  had  any  proper  weight 
against  the  well-known  dangerous  character 
of  unbalanced  bids. 

But  even  admitting  that  the  work  could  be 
confined  strictly  to  the  schedule  quantities,  and 
that  it  was  therefore  permissible  to  accept  the 
McGovern  bid,  there  could  be  no  excuse  for 
allowing  the  contract  to  be  extended  beyond 
the  schedule  limits,  so  that  the  unbalanced 
prices  could  be  applied  to  defrauding  the  city. 
The  contract  should  have  been  terminated 
when  the  limits  of  $50,000  expenditure,  upon 
which  it  was  based,  had  been  reached.  The 
excuse  given  for  not  doing  this — that  street 
repairs  were  urgent  and  that  to  make  a  new 
contract  would  consume  much  valuable  time — 
is  not  satisfactory.  The  whole  time  required 
for  advertising  and  for  executing  a  new  con- 
tract would  not  have  occupied  more  than  15 
days,  and  the  decision  of  the  court  on  the 
validity  of  the  vehicle  tax  might  have  been 
anticipated  and  prooosals  opened  at  any  time 
prior   to   that    decision. 

The  acceptance  of  this  unbalanced  bid,  and 
the  extension  of  the  contract  to  cover  about 
eight  times  the  quantity  of  work  named  in 
the  original  schedule,  resulted  in  the  loss  to 
the  city  of  a  large  sum  of  money.  Table  II 
shows  that  the  contractor  was-  paid  $413,247, 
while,  if  the  pi-oposal  of  the  Western  Con- 
struction &  IVIaintenance  Co.  (which  was  the 
next  lowest  to  the  McGovern  bid)  had  been 
accepted,  the  amount  paid  for  the  same  work 
would  have  been  only  $'266,064.  In  other 
words,  the  city  would  have  saved  $147,183  on 
the  contract. 

An  ordinance  should  be  passed  by  the  city 
council,  or  what  would  be  better,  a  state 
statute  adopted,  prohibiting  the  acceptance  of 
unbalanced  bids  and  providing  severe  penal- 
ties  for  its  violation. 

It  is  true  that  it  is  sometimes  difficult  to 
determine  whether  a  bid  is  or  is  not  unbal- 
anced. Contractors  will  naturally  differ  in 
their  estimate  of  the  cost  of  different  items  of 
work,  and  the  prices  offered  may  vary  within 
quite  wide  limits.  But  in  the  great  majority 
of  cases  bids  that  arc  intentionally  made  un- 
balanced, and  particularly  such  palpable  cases 
as,  for  instance,  the  one  here  considered,  are 
apparent  at  a  glance.  For  six  years  preced- 
ing ll<(i8,  bids  Iiad  been  received  for  similar 
work  under  specifications  practically  identical. 
The  lii.ghest  contract  price  for  Class  A  work 
during  that  period  was  $1..33  per  sq.  yd.  and 
the  average  for  the  six  years  was  $1.32  per 
sq.  yd.  The  lowest  contract  price  for  Class 
B  work  during  the  same  period  was  $1.49,  and 


the  average  was  $2.14  per  sq.  yd.  When,  there- 
fore, a  bid  naming  a  price  of  $1.75  for  Class 
A  work  and  1  ct.  per  sq.  yd.  for  Class  B  work 
was  received,  the  purpose  of  this  bid  should 
at  once  have  been  questioned.  Had  the  com- 
missioner of  public  works  applied  the  criterion 
named  in  the  specifications,  that  "no  bid  will 
be  accepted  which  does  not  contain  an  ade- 
quate or  reasonable  price  for  each  and  every 
item  named  in  the  schedule  of  quantities,"  this 
bid  would  have  been  summarily  rejected.  Its 
acceptance  was  incompatible  with  any  fair 
regard  for  the  interests  of  the  city. 

The  Extension  of  the  Contract. — It  has  al- 
ready been  stated  that  the  advertisement  for 
bids  distinctly  stated  that  the  contract  was  to 
run  until  December  31,  1908.  The  specifica- 
tions in  the  executed  contract  (which  are  a 
part  of  the  contract)  contain  this  typewritten 
clause : 

The  Commissioner  of  Public  Works  reserves 
the  right  to  extend  the  time  for  the  final  com- 
pletion of  this  contract  for  a  further  period  of 
not  exceeding  90  days  from  and  after  the  said 
December   31,    1908. 

But  the  blank  space  provided  in  the  body  of 
the  contract  itself  in  which  was  written  the 
date  of  completion  of  the  work  was  filled  in 
with  the  date  July  2,  1909. 

The  contract  appears,  therefore,  contradic- 
tory as  to  the  date  of  its  expiration,  and  as 
no  formal  extension  for  the  90  days  or  any 
other  periods  seems  to  be  on  record,  it  may 
be  a  legal  question  worth  considering  whether 
the  contract  did  not  actually  expire  on  Dec. 
31,    1908. 

The  question  of  the  legal  right  of  the  com- 
missioner to  extend  the  work  done  imder  the 
contract  to  about  eight  times  the  quantities 
and  cost  named  in  the  original  schedult  may 
also  be  worthy  consideration ;  particularly  in 
view  of  the  fact  that  the  commissioner  of  pub- 
lic works  disclaims  personal  knowledge  that 
the  contract  was  being  extended  to  cover  so 
much  additional  work. 

The  contract  was  made  for  the  perform- 
ance of  definite  quantities  of  work,  set  out  in 
the  "Schedule  of  Quantities"  in  the  sepcifica- 
tions.  At  the  time  it  was  made  the  only  ap- 
propriation available  to  pay  for  the  work  was 
the  $50,000  appropriated  by  council.  '  The 
quantities  of  work  actually  to  be  done  and 
its  total  value  might  be  expected  to  vary  with- 
in reasonable  limits :  but  that  the  quantities 
and  cost  might  be  extended  by  the  head  of  any 
department  to  many  times  those  upon  which 
the  contract  was  based  coidd  not  have  been 
intended  by  council,  and  ought  to  be  illegal. 
If  it  is  not  illegal  under  existing  laws  and  or- 
dinances, it  should  be  made  so.  An  ordi- 
nance should  be  passed  making  it  unlawful 
to  expend  for  any  purpose  a  sum  greater  than 
the  appropriation  therefor,  and  providing  that 
the  amount  expended  under  any  contract  shall 
not  exceed  the  preliminary  estimate  of  cost  by 
more  than  a  stated  oer  cent  (sav.  20  per  cent) 
without  the  special  authorization,  in  each  case, 
of  the  city  council. 

To  the  mind  of  one  not  a  lawyer  it  would 
seem  that  this  oarticular  case  should  be  cov- 
ered by  Section  1845  of  the  Revised  Munici- 
pal Code,  which  reads : 

No  payment  shall  be  made  on  such  contract 
for  any  work  not  specified  in  such  contract,  etc. 

The  w'ord  "specified,"  as  here  used,  would 
seem  to  cover  or  embrace  the  quantity  as  well 
as  the  character  of  the  work.  It  must  have 
been  the  intention  of  the  ordinance  to  limit 
the  amount  of  money  that  could  be  expended 
under  such  a  contract  to  the  amount  originally 
intended  or  provided  therefor. 

It  appears  from  the  printed  records  that  the 
amount  appropriated  for  the  repair  of  asphalt 
streets  in   1908  was  : 

Special    appropriation     $  50.000 

Appropriation  from  Vehicle  Tax 248,000 

Total     '. .$298,000 


TABI.E  II.— COMPARISON  OF  COST  OF  THE  WdRK  DONE  UNDER  THE  M'GOVERN  CON- 
TRACT WITH  WHAT  IT  WOULD  HAVE  BEEN  AT  THE  PEICES  OF  SOME  OTHER  BID- 
DERS. Parker- 

Quantitios        M.  H.   McGovern  Western  Const.     Washington 

final  estimate.  Company.  &  Maint.  Co.         Company. 

to  McGovern.       Price.  Amt.  Price.  Amt.  Price.         Amt. 

Repairs    Class    A 229,891  sq.  yds.      $1.75      $402,309.25      $1.04      $239,086.64      $1.11      $253,179.01 

Repairs  Class  B 12.064  sq.  yds.         .01  120.64        1.40  16.889.60        1.71  20,629.44 

Cement  Concrete    643  cu.  yds.       3.25  2,089.75        5.00  3,215.00        3.94  2.533.42 

Binder  Delivered    2.182  tons  4.00  8.728.00        3.15  6.873.30        5  30  11,564.60 

Totals   $413,247.64  $266,064.54  $289,906.47 


The  records  show  that  there  was  paid  to  the 
McGovern  Co.  under  this  contract  for  work 
done  in  1908  the  sum  of  $:S48,493.52,  or  $60,- 
493.52  more  than  had  been  appropriated  there- 
for. It  may  be  w-orth  noting  here  that  the 
practice  of  the  department  has  been,  for  a 
number  of  years  (since  1904)  to  order  or 
permit  the  contractor  for  asphalt  street  re- 
pairs to  do  a  larger  quantity  of  work  than 
could  be  paid  for  out  of  that  particular  ap- 
propriation, the  excess  being  paid  for  out  of 
the  appropriation  for  the  succeeding  year. 

iMethod  of  Doing  the  Work. — To  what  ex- 
tent the  several  bidders  counted  upon  bemg 
allowed  to  do  surface-heater  work  cannot  be 
known,  but  the  prices  submitted  by  all  of 
them  indicate  that  they  expected  that  the  older 
and  more  expensive  method  of  cutting  out  and 
replacing  would  be  required.  It  appears,  how- 
ever, that  McGovern  was  allowed  to  do  a  large 
part  of  the  work  by  the  cheaper  method.  In- 
epector  Steward's  estimate  (see  his  testimony, 
page  6034)  is  that  three-fourths  of  the  whole 
area  repaired  was  surface-heater  work;  but 
there  is  good  reason  to  believe  that  a  much 
larger  percentage  of  the  whole  was  done  by 
this  method.  The  result  was  that  the  contract- 
or was  paid  $1.75  per  sq.  yd.  for  something 
like  200,000  sq.  yds.  of  work,  a  liberal  price 
for  which  would  have  been  66  cts.  per  sq.  yd., 
involving  loss  to  the  city  of  over  $200,000  on 
this  item  alone. 

Quantity  and  Classification  of  Work  Done. 
— .According  to  the  final  estmiates  upon  which 
McGovern  was  paid,  the  area  of  repairs  made 
by   him   under   this   contract   was : 

Class  A  repairs,  square  yards 229.891 

Class   B  repairs,    square  yards 12,064 

Total   square   yards    241,955 

This  quantity  seems  enormously  large  and 
invites  inquiry  as  to  its  correctness. 

The  total  area  of  asphalt  pavements  out  of 
reserve  (guaranty)  in  the  city  of  Chicago  in 
1908  is  not  accurately  known.  The  city  rec- 
ords give  only  the  length  in  miles  of  the 
asphalt  streets  in  the  city.  As  the  guaranty  or 
reserve  period  on  all  asphalt  street  pavements 
laid  previous  to  1906  was  10  years,  only  those 
laid  prior  to  1898  could  be  out  of  reserve  in 
1908.  According  to  the  printed  reports,  there 
were,  in  1898,  68.62  miles  of  asphalt  pavements 
in  the  city.  It  seems  to  be  customary  here  to 
consider  that  these  pavements  average  about 
16,000  sq.  yds.  to  the  mile,  and  upon  this  basis 
the  area  of  pavement  out  of  reserve  in  1908 
would  be  about  1,100,000  sq.  yds.  If  so,  it 
appears  that  McGovern  repaired  in  1908-09 
22  per  cent  of  the  wdiole  area,  or  1  sq.  yd.  out 
of  every  4%  sq.  yds.  that  were  in  the  city, 
'  out  of  reserve,  at  that  time.  Considering  that 
nearly  as  much  repair  work  (over  223,000  sq. 
yds.)  had  been  done  in  the  preceding  year 
(1907),  it  seems  well  nigh  incredible  that  so 
large  an  area  of  repair  work  could  have  been 
actuallv  done  in  1908-09. 

The  cost  of  the  repairs  made  in  1908-09  was 
$413,248.03,  or  slightlv  over  37%  cts.  per  sq. 
yd.  for  the  whole  of  the  1,100,000  sq.  yds. 
out  of  reserye  in  the  city.  Compared  with  the 
cost  (on  the  same  basis  of  computation)  of 
repairing  the  asphalt  pavements  in  other  large 
cities,  the  result  seems  startling.  From  of- 
ficial figures  for  the  years  1907,  1908  and  1909, 
the  cost  ner  square  yard  of  repaving  all  as- 
phalt pavements  out  of  reserve  in  the  Borough 
of  Manhattan  (New  York  city),  Buffalo  and 
Washington,  was  as  follows : 

1907.         1908.  1909. 

Borough    of   Manhattan.. $0,180       $0,177       $0,117 

Buffalo      0543         .0716         .0739 

Washington     028  .03  .023 

The  cost  of  repairig  the  asphalt  pavements 
in  the  Borough  of  Manhattan,  New  York, 
where  the  streets  are  generally  narrow  and 
the  travel  heavy  and  concentrated,  has  here- 
tofore been  regarded  as  the  upper  limit:  but 
it  appears  that  in  Chicago  the  cost  is  about 
doidile  that  in  IManhattan. 

The  total  area  of  pavement  maintained  (out 
of  reserve)  in  Manhattan  during  the  year  1909 
was  1.905,420  sq.  vds.,  and  the  total  cost  was 
$223,595. 

It  may  be  said  that  the  above  comparison 
is  not  fair;  first,  because  the  unit  prices  paid 
in  Chicago  were  excessive,  and,  second,  be- 
cause the  McGovern  contract  covered  parts  of 
two  vears.     But  it  must  be  remembered  that 
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of  the  whole  area  covered  bj'  the  final  esti- 
mate for  the  two  years,  87  per  cent  was  done 
in  1908,  and  that  a  large  quantity  of  work  done 
in  lOliP  was  not  included  in  the  quantitv  paid 
for;  also,  that  the  area  repaired  in  1907  was 
nearly  as  great  as  the  whole  area  paid  for  in 
1908-09. 

Some  other  explanation  of  the  dispropor- 
tionate quantity  and  cost  of  repairs  under  this 
contract  must  be  looked  for. 

The  charge  has  been  made  that  the  meas- 
urements of  repairs  made  were,  in  many  cases, 
either  factitious  or  excessive ;  and  that  the 
contractor  was  thus  paid  for  a  much  larger 
area  than  he  actually  repaired.  ' 

It  is  impossible  at  this  late  date  to  verifv 
these  nieasurements  on  streets  of  heavy  travel, 
and  difficult  on  any  streets.  We  have  at- 
tempted to  remeasure  the  repairs  on  a  few 
streets  where  the  conditions  seemed  most  fav- 
orable. The  results  have  not  been  uniform.  On 
some  streets  we  have  found  and  verified  the 
measurement  of  nearly  every  repair  reported 
by  the  inspectors:  on  others  we  have  not  been 
able  to  find  anything  like  the  area  of  repairs 
charged  and  paid  for;  but  even  in  these  cases 
it  is  impossible  to  say  with  certainty  that 
other  repairs  were  not  made  which  we  can- 
not now  locate.  Even  where  every  repaired 
spot  can  be  located,  it  is  difficult  to  certainly 
identify  those  made  in  1908-9.  If  the  time 
and  means  permitted,  it  might  be  possible  to 
hunt  out  the  records  of  repairs  made  in  pre- 
vious years,  and  thus  eliminate  those  chargeable 
to  1908-9.  It  is  but  fair  to  say  that  in  the 
streets  where  we  have  been  able  to  identify 
individual  areas  of  repairs,  the  areas  reported 
by  the  inspectors,  w^hile  liberal,  are  not  nota- 
bly e.xcessive. 

Classificntion  of  Work  Done. — A  most  re- 
markable fact  appears  in  the  classification  of 
the  repairs  made  under  this  contract.  Less 
than  5.3  per  cent  of  the  whole  areal  is  re- 
ported as  Class  B  repairs.  This  is  so  contrary 
to  the  experience  of  those  familiar  with  re- 
pairing asphalt  pavement  in  other  cities  as  at 
once  to  attract  attention.  It  appears  to  be 
decidedly  contrary  to  previous  experience  in 
Chicago.  Up  to  the  year  1907  the  area  of 
Class  B  repairs  had  greatly  exceeded  the  area 
of  Class  A  repairs.  Table  III  shows  the 
quantity  and  ratio  of  Class  A  and  Class  B 
repairs  made  under  contract  in  Chicago  for 
the  years  190-3  and  1908-9,  inclusive.  It  will 
be  noted  that  for  the  first  three  years  there 
were  from  2%  to  SV2  times  as  many  vards  of 
Class  B  as  of  Class  A  work.  In  1906  Class 
B  was  one-third  more  than  Class  A.  But  in 
1907  the  ratio  suddenly  dropped  and  Class  B 
repairs  were  only  4.3  per  cent  of  Class  A, 
while  in  1908-9  the  percentage  of  Class  B 
repairs  was  5.3  per  cent. 

TABLE  III.— QUANTITIES  AND  RELATR'^ 
PERCENT.\GES  OF  CL.A.SS  A  AND  CL.ASS 
B  REPAIRS  TO  ASPH.ALT  PAVEJIENT  IN 
THE  TEARS  1903  TO  ISOS-S,  INCLUSIVE, 
CITY  OP  CHICAGO. 
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Year.                 Contract.  '-'  -^           ^ 

1903  M.  H.    McCovern.  2.53S  S.73S  344.2 

1904  M.  H.    McGovern.  6,904  17.954  2G0.0 

1905  W.  J.    Newman...  7,567  26,935  336.0 

1906  T.  L      Doolev 22,242  29,5b4  132.9 

1907  M.  H.    McGovern.  214.369  9,272  4.3 
190S-9  M.  H.    McGovern  „  „„, 

Company     229. S91       12.064  5.2 

Mr.  Stewart  in  his  testimony  offers  the  ex- 
planation that  the  defects  which  called  for 
Class  B  repairs  had  been  remedied  m  the 
earlier  years,  and  that  at  this  particular  age 
of  the  pavement  the  asphalt  surface  only  was 
failing  and  required  repairs.  This  is  wholly 
contrary  to  the  experience  in  other  cities,  and 
is  disproved  by  our  observations  on  many  of 
these  streets,  where  numerous  holes  extend- 
ing through  the  concrete  foundations  are  now 
found. 

It  is  significant  that  in  the  estimate  of  the 
Engineer  upon  which  this  contract  was  based 
(see  Schedule  of  Quantities)  about  one-third 
of  the  total  area  to  be  repaired  was  Class 
B  work.  It  is  still  more  significant  that  in  the 
earlier  work  done  under  this  contract  quite  a 


large  ratio  of  the  whole  area  repaired  was 
Class  B  work.  It  will  be  observed,  however, 
that  the  total  area  of  Class  B  work  in  the 
final  estimates  to  the  contractor  did  not  equal 
the  quantity  provided  for  in  the  original 
Schedule  of  Ouantities;  while  the  area  of 
Class  A  work  finally  paid  for  was  8%  times 
the  quantity  named  in  that  schedule. 

The  true  explanation  of  these  anomalies  is 
doubtless  found  in  the  fact  that  the  contrac- 
tor's price  for  Class  A  work  was  $1.75  per 
sq.  yd.,  while  his  price  for  Class  B  work  was 
only  1  ct.  per  sq.  yd. ;  and  the  conclusion  is 
warranted  that  the  reports  of  work  done  were 
manipulated  so  that  the  contractor  would  re- 
ceive the  higher  price  for  nearly  all  the  re- 
pairs rnade.  It  is  obvious  that  where  Class 
B  repairs  w-ere  actually  made  it  would  be 
greatly  to  the  contractor's  advantage  to  report 
and  receive  pay  for  them  as  Class  .A  repairs. 
Where  one  sq.  yd.  was  repaired  by  putting 
G  ins.  of  concrete,  1%  ins.  of  binder  and  1 
ins.  of  wearing  surface  (which  was  Class  B 
work),  the  contractor  was  entitled  to  1  ct. 
for  his  work;  but  if  this  same  sq.  yd.  was 
reported  as  Class  A  work,  the  contractor  got 
$1.75  for  it  . 

But  the  favoritism  to  the  contractor  did  not 
stop  here.  His  contract  provided  a  separate 
price  for  concrete  and  for  binder.  If,  in  the 
illustration  cited  above,  the  inspector  not  only 
reported  the  repair  as  Class  A,  but  returned 
the  quantity  of  concrete  and  binder  used  as 
extras,  the  advantage  to  the  contractor  would 
be  still  greater.  He  would  get  for  the  yard 
repaired   $2.51%.     Thus: 

1       square   yard    Class   A   repairs $1.73 

12^2  pounds   binder   at   $4   per   ton 22>^ 

1/6  cubic  yard  concrete  at  $3.25  per  cubic 
yards     54 

Total  for  the  square  yard  $2.51% 

There  is  evidence  that  this  method  of  meas- 
uring and  reporting  Class  B  work  was  fol- 
lowed. 

Mr.  Stewart  in  his  testimony  states  that  he 
was  instructed  by  his  superior  officer  that, 
where  the  thickness  of  the  concrete  and 
binder  did  not  conform  to  the  dimensions 
named  in  Class  B  work,  he  was  to  report  the 
area  as  Class  A  work,  and  the  concrete  and 
binder  as  extra  material,  at  the  contract  prices 
for  these  items.  If  interpreted  literally  (as 
it  probably  was),  a  differennce  of  a  fraction 
of  an  inch  in  the  thickness  of  the  concrete 
or  the  binder  would  change  the  classification 
from  Class  B  to  Class  A,  with  the  concrete 
and  binder  measured  as  extra  material.' 

Numerous  instances  where  this  method  of 
classification  was  evidently  followed  have 
been  found.  Thus,  on  the  repairing  of  the 
intersections  of  44th  Ave.  with  Monroe, 
Adams,  Jackson,  Congress,  Wilcox,  and 
Gladys  Sts.,  extra  concrete  and  binder  were 
reported  as  used  and  paid  for.  Table  IV 
gives  the  details  of  this  work.  In  adjacent 
columns  are  given  the  actual  quantity  of  con- 
crete and  binder  paid  for  and  the  quantities 
of  each  that  were  theoretically  required  to 
place  6  ins.  of  concrete  and  1%  ins.  of  binder 
under  the  whole  surface  repaired  and  re- 
turned as  Class  A  work.  It  will  be  noted 
that  the  actual  quantities  of  concrete  and 
binder  reported  as  used,  and  paid  for  as  extra 
material,  agree  quite  closely  with  that  which 
would  have  been  required  for  straight  Class 
B  work.  There  is  no  evidence  that  any  con- 
crete or  binder  was  used  for  any  purpose 
other  than  under  the  asphalt  surface,  reported 
as  Class  A. 

Under  any  fair  and  reasonable  interpreta- 
tion of  the  specifications,  the  whole  of  this 
repair  should  have  been  reported  as  1,187.52 
sq.  yds.  of  Class  B  work  at  1  cent  per  sq. 
yd.,  amounting  to  $11.88. 

A  careful  study  of  the  facts  on  the  ground 
and  from  the  records  (involving  in  some 
cases  the  cutting  into  the  pavement  to  determ- 
ine the  conditions  with  certainr.  j  w-ould 
doubtless  disclose  a  large  quantity  of  the 
work  done  under  this  contract  which  was 
properly  Class  B  work.  It  must  be  remem- 
bered that  large  areas  of  Class  B  work  may 
have  been  reported  as  Class  A  work  where  no 
separate  items  for  concrete  and  binder  were 
returned  and  paid  for. 

There   is   a    possibility,    suggested   by    some 


of  the  facts  and  conditions  discovered,  that, 
through  mistake  or  otherwise,  permit  repairs 
were  sometimes  paid  for  both  as  general  and 
as  permit  repairs.  To  determine  certainly 
whether  and  to  what  extent  this  was  done 
would  require  a  very  complete  and  tedious  in- 
vestigation, which  we  have  only  been  able  to 
begin   upon. 

It  may  be  deduced  from  Table  III  that  the 
average  ratio  of  Class  A  and  Class  B  repairs 
for  the  years  1903  to  1906,  inclusive,  was  32 
per  cent  of  the  former  and  68  per  cent  of 
the  latter.  If  the  same  ratio  had  held  good 
for  the  work  done  under  this  contract,  and 
the  work  had  been  paid  for  upon  that  basis 
at  -McGovern's  prices,  the  result  would  have 
been : 

77.426  sq.  yds.  Class  A  work  at  $1.75.. $135, 495. 50 
164.529  sq.  yds.  Class  B  work  at  1  cent       1,645.29 


Total   $137,140.79 

The  actual  amount  paid  McGovern  for  the 
work  was  $413,248.03. 

It  may  be  objected  that  in  these  and  other 
deductions  I  have  not  taken  into  account  the 
figures  for  1907.  The  reasons  will  be  obvious 
after  a  little  consideration.  McGovern  was 
also  the  contractor  in  1907.  His  prices  were 
$1.09  for  Class  A  work  and  $1.49  for  Class 
B.  The  difference,  40  cts.  per  sq.  yd.,  was 
less  than  half  the  cost  of  6  ins.  of  concrete  ■ 
and  1%  ins.  of  binder  required  for  Class  B 
work.  Also,  he  was  using  the  surface-heater 
method  in  1907,  which  made  his  Class  A  work 
very  profitable  even  at  $1.09  per  sq.  yd.  Un- 
der these  conditions,  he  would  naturally  en- 
deavor to  have  as  much  as  possible  of  the 
work  reported  in   Class  \. 

.Quality  of' the  Work  Done: — Much  of  the 
work  done  in  1908  was  evidently  of  poor 
qualit}'.  Before  the  end  of  that  year,  large 
areas  of  the  repair  work  were  in  such  bad 
condition  that  the  contractor  was  required  to 
go  back  over  the  streets  and  repair  these 
earlier  repairs.  The  exact  area  of  the  work 
thus  gone  over  a  second  time  is  not  known, 
but  Mr.  Stewart  in  his  testimony  estimated 
roughly  that  it  was  as  much  as  15,000  sq.  yds. 
In  his  testimony  before  your  Commission,  the 
Commissioner  of  Public  Works  gave  as  the 
principal  reason  for  compelling  McGovern  to 
do  a  large  quantity  of  work  for  w-hich  he  was 
not  to  be  paid  the  fact  that  a  great  deal  of 
the  work  done  the  first  year  (1908)  was  un- 
satisfactory. Our  own  observations  on  the 
streets  at  the  present  time  indicate  that  much 
of  the  work  done  was  of  poor  quality. 

This  might  have  been  expected  from  the 
method  of  doing  the  work.  The  repairs  were 
mostly  made  by  the  surface-heater  method,  ap- 
parently regardless  of  conditions  which  often 
made  that  method  ineffectual.  That  method 
can  only  be  used  successfully  where  a  sufficient 
thickness  of  good  material,  in  good  condition, 
remains  to  support  and  make  a  good  joint  be- 
tween the  old  and  the  new  layer ;  otherwise, 
the  new  layer  will  be  disintegrated  very  quick- 
ly by  travel.  It  is  also  necessary  that  the 
work  shall  be  done  with  skill  and  care. 
TABLE  IV.— SOME     OF     THE     REPAIRS     TO 

FORTY-FOURTH        AVENUE.  SHOWING 

AREA    OF   CLASS    A    REP.\IRS    REPORTED 

-AS   DONE.   WITH   THE   EXTRA  CONCRETE 

AND    BINDER    PAID    FOR. 

Concrete  Binder, 

^  .  cu.yds,  ton«5. 

>3  i  «^       £,§      -St     2  = 

dS  a  az       I?        ai     =a 

?£  "  c=         '~'~        §c      '■- 

r         '   Is  -5  Is  ^^ 

eoH     ao      co'^i 

ana 

3S.9  15.0  13.1 

40.1  16.0  13.5 

32.2  13.0  10.8 
2S.9  11.0  9.7 

38.3  15.0  12.9 
19.6  8.0  6.6 


ii^. 

u 

o  u 
ao 

.1, 

■J 

C£ 

Monroe   st.    . . 

233.42 

39.0 

Wilcox    av 

240.33 

40.0 

Adams    st.    . . 

192.89 

32.0 

Jackson    boul. 

178.43 

19.0 

Gladvs   av.    . . 

229.76 

33.0 

Congress     St.. 

117.69 

19.0 

Totals     1.1S7.62       187.0      198.0       78.0       66.6 

The  aggregate  quantities  of  work  paid  for 
on  these  six  intersections  were  as  follows : 
1187.52    sq.    yds.    of    Class   A    repairs    at 

$1.75 $2,078.16 

187   CO.    vds.    of   concrete  at  $3.25 607.  i.-> 

78  tons  "binder  at    fl 312.00 


Total 


$2,997.91 
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GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Method    of    Reconstructing  a  Building 
Foundation    Undermined  by  Leak- 
age from  a  Water  Supply  Tun- 
nel Pierced  by  Founda- 
tion Piles/- 

The  property  is  located  on  the  east  side  of 
Fifth  Ave.,  near  Harrison  St.,  in  Chicago,  has 
a  frontage  of  90  ft.,  and  e.xtends  back  100  ft. 
to  the  alley  in  the  rear.  The  improvement  of 
the  property  consists  of  two  buildings.  The 
building  on  the  south  side  of  the  lot  was  built 
shortly  after  the  fire  of  1871,  and  is  very  light 
in  construction  as  compared  with  the  factory- 
building  of  more  recent  date.  The  building 
on  the  north  side  of  the  lot  (Fig.  1)  at  the 
time  it  was  constructed,  followed  the  type  of 
construction,  known  as  the  modern  mill-con- 
struction. The  floor  joists  are  9xl6-in.  Geor- 
gia pine  timber,  supported  at  the  center  of 
the  building  on  steel  girders,  which  in  turn 
are  carried  by  a  row  of  cast-iron  columns, 
the  north  wall  ends  of  the  floor  joists  being 


at  once.  These  machines  consist  of  lathes, 
planers,  boring  machines,  drills,  and  grinders, 
vary  in  weight  up  to  approximately  2  tons 
each.  When  the  plant  was  in  operation  the 
building  was  given  a  vibratory  motion  of  un- 
usual  magnitude. 

Soon  after  the  new  building  was  occupied 
the  basement  floor  began  to  show  evidences  of 
subsidence  of  the  soil  underneath  it,  and  cracks 
began  to  develop  in  the  concrete  floor  north 
of  the  center  row  of  columns.  The  settle- 
ment increased  daily,  and  it  became  necessary 
to  fill  the  area  affected  to  make  the  basement 
at  all  useful.  To  keep  ahead  of  the  settlement 
of  the  basement  floor  level,  all  of  the  cinders 
from  the  two  boilers  of  the  Troy  Laundrj' 
Machinery  Co.  were  used  daily,  besides  a  large 
quantity  obtained  from  other  sources.  In 
January,  1904,  the  main  sewer  of  the  new 
building,  which  crosses  through  the  center  of 
the  basement,  was  ruptured  by  the  settlement 
that  had  taken  place,  making  it  necessary  to 
move  this  sewer  and  place  it  upon  the  con- 
crete footing  of  the  north  wall  of  the  build- 
ing.    Up  to  Feb.  6,  the  only  sign  of  settlement 


the  soil  under  the  building.  The  city  authori- 
ties reluctantly  admitted  that  if  the  plans  of 
the  City  Engineer's  office  were  correct,  the 
tunnel  in  question  lay  diagonally  across  the  lot 
on  which  the  new  building  had  been  erected. 
This  fact,  while  informing  those  in  charge  of 
the  work  as  to  the  cause  of  the  settlement, 
made  the  situation  more  serious,  as  it  was 
then  self-evident  that  some  of  the  piles  driven 
for  the  foundation  of  the  building  had  pene- 
trated the  tunnel,  and  that  the  water  rushing 
through  it  had  carried  away  the  soil  under  the 
building  and  underrnined  it.  A  careful  investi- 
gation showed  that  the  top  of  the  tunnel  was 
at  a  point  about  60  ft.  below  the  grade  of 
^ifth  Ave.,  or  about  46  ft.  below  city  datum, 
and  about  5  ft.  higher  than  the  average  depth 
of  the  points  of  the  foundation  piles. 

An  abandoned  working  shaft,  which  had 
been  used  in  the  construction  of  the  tunnel, 
was  found  on  the  west  side  of  Fifth  Ave., 
and  this  was  immediately  uncovered  to  permit 
a  diver  to  make  a  descent  to  examine  the  con- 
dition of  the  tunnel.  He  reported  that  both 
the  east  and  west  drifts  were  filled  with  mud 
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carried  directly  on  the  brick  wall  of  the  build- 
ing. The  south  ends  of  the  floor-joists  south 
of  the  center  row  of  columns  are  supported 
by  I-beam  girders  running  parallel  to  the  di- 
viding-w-all  between  the  old  and  the  new  build- 
ing. The  columns  supporting  these  girders 
rest  on  a  cantilever  foundation,  thus  making 
the  new  building  structurally  independent  of 
the  old  building,  both  of  which  are  five  stories 
in  height.  At  the  time  the  work  was  done 
the  buildings  were  occupied  by  the  Troy  Laun- 
dry Machinery  Co.  The  new  building  was 
erected  for  the  use  of  that  company,  and  was 
designed  to  carry  rather  heavy  loads,  the  first 
floor  being  designed  for  a  live  load  of  400  lbs. 
per  sq.  ft.,  and  the  upper  flo9rs  for  200  lbs.  live 
load  per  sq.  ft. 

The  foundation  for  the  building  as  origin- 
ally constructed  consisted  of  piles  driven  to 
hardpan.  These  piles  were  mixed  wood  tim- 
ber, 14  ins.  at  the  butt,  tapering  to  8  ins.  and 
varied  from  50  to  .55  ft.  in  length.  Piles  were 
driven  to  a  depth  of  50  ft.  below  city  datum, 
and  were  capped  with  5  ft.  of  concrete. 

The  City  of  Chicago  issued  the  building  per- 
mit for  the  building  early  in  October,  1902, 
the  work  was  started  at  once,  and  the  build- 
ing was  completed  and  turned  over  to  the 
Troy  Laundry  Machinery  Co.  earlv  in  April, 
1903.  Their  plant,  which  consists  of  very 
heavy  machinery,  was  moved  into  the  building 

•Abstract  of  a  paper  by  F.  E.  Davidson,  pre- 
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was  about  1-in.  in  connection  with  some  of 
the  center  columns.  On  that  date  the  owner 
of  the  property  employed  Mr.  John  H.  Sutter 
to  make  a  thorough  investigation  of  the  prem- 
ises, and  to  take  charge  of  any  repairs  or 
strengthening  of  the  foundations  that  might 
be  required. 

.\  careful  examination  of  the  premises 
showed  that  the  settlement  had  reached  such 
a  magnitude  that  the  building  would  soon  be 
unsafe,  and  a  thorough  investigation  was  begun 
to  ascertain,  if  possible,  the  cause  of  the  dis- 
turbance. It  was  found  that  the  floor  north 
of  the  center  row  of  columns  had  settled  as 
much  as  14  ft.  below  its  original  level.  This 
cavity  had  been  filled  with  cinders  and  water, 
which  had  either  followed  the  piles  into  the 
hole  or  had  come  from  a  sewer  on  Fifth  Ave. 
which  was  too  small  to  take  care  of  the  storm- 
water  sewerage  of  the  vicinity.  The  water 
had  thoroughly  saturated  the  surrounding  soil, 
and  greatly  aggravated  the  condition.  The 
slope  of  this  settlement  was  from  the  front  to 
the  rear  of  the  building,  and  reached  a  maxi- 
mum depth  at  a  point  about  30  ft.  from  the 
rear  wall.  The  writer,  at  this  date,  was  asked 
to  assist  in  the  investigation  and  to  design 
the  new  supports  for  the  building. 

From  data  and  evidence  gathered,  it  was 
found  that  the  City  of  Chicago  had  a  7  ft. 
water-tunnel  in  that  vicinity  known  as  the 
South-West  Land  Tunnel,  and  it  was  natural 
to  assume  that  it  had  become  damaged  in  some 
manner,  and  had  caused  the  scouring  away  of 


so  high  as  to  make  it  impossible  for  him  to 
find  the  eye  of  the  tunnel  on  either  side.  As 
the  tunnel  was  filled  with  mud  and  debris,  it 
was  impossible  to  determine  how  greatly  it 
was  damaged,  but  it  was  certain  that  the 
proper  conclusion  had  been  drawn  as  to  the 
cause  of  the  settlement. 

It  was  clear  that  the  soil  surrounding  the 
foundation  piles  had  become  saturated  with 
water  and  rendered  too  soft  to  give  the  re- 
quired lateral  resistance  to  hold  the  piles  in 
place,  and  that  without  this  support  they 
would  buckle  and  endanger  the  safety  of  the 
building.  It  was  evident  that  some  means 
must  be  speedily  provided  to  control  the 
building  in  case  the  foundations  began  to  fail. 
Shoring  material — including  jack  screws, 
timber  drums,  blocking  and  beams — was  pro- 
vided, and  the  work  of  securing  the  columns 
already  affected  was  immediately  started.  The 
presence  of  the  cast  iron  columns  carrying 
such  heavy  loads  made  the  shoring  a  difficult 
problem.  The  steel  girders  supported  by  these 
columns  rested  on  cast  iron  lugs,  and  the 
danger  was  that  any  excessive  unequal  set- 
tlement of  the  columns  would  cause  the  lugs 
to  crack  and  give  way.  To  prevent  failure  in 
this  manner,  the  entire  load  on  the  girders 
was  removed  from  the  columns  by  placing 
drums  on  each  side  of  the  columns  on  each 
floor  to  carry  the  weights  supported  by  the 
.girders  above.  The  drums  about  the  columns 
in  the  basement  were  carried  upon  heavy  I 
beams    about    25    ft.    in    length,    the    ends    of 
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these  beams  resting  on  jack  screws  supported 
on  timber  cribs.  Provision  was  also  made 
for  relieving  screws,  to  carry  the  load  while 
any  crib  was  being  rebuilt  or  shifted,  if 
necessary.  All  of  the  walls  of  the  building, 
any  portion  of  which  was  above  the  line  of 
the  tunnel,  were  placed  on  short  drums.  The 
w'ork  of  placing  these  jack  screws  was  carried 
on  day  and  night. 

During  the  operation  of  setting  the  screws 
it  was   found   by  the   system   of   levels  estab- 
lished that   the  walls  and  columns  were  very 
slowly  settling.     It  was  then  decided  to  extend 
this  shoring  to  cover  a  greater  area,  as  there 
was   a  very   serious  lateral  movement  of  col- 
umns and  foundations  combined  with  the  set- 
tlement, to  as  much  as  1  in.  per  day  in  many 
instances,  and  it  indicated  that  the  piles  were 
buckling  and  leaning  toward  the  holes  in  the 
tunnel.     During  the  time  occupied  in  putting 
the  jack  screws   in  place  only  an   inconsider- 
able settlement  of  the  building  had  occurred, 
notwithstanding  the  fact  that  the  soil  toward 
the   front  of  the  basement  continued  to  settle 
at   the    same   rate   as    previously;    but   shortly 
afterwards    a    sudden    and    rapid    subsidence 
toward  the  back  part  of  the  basement  started. 
As    this    was   in   a   location    where   there    had 
been  no  great  settlement,  and   as  the  rate  of 
this   settlement  was   practically  constant,  very 
serious   doubts   were   entertained   by   those   in 
charge  as  to  their  ability  to  save  the  building. 
It   became   necessary  to    increase   the   bearing 
area  by  timber  platforms,  which   were  imme- 
diately put  in  place.    These  platforms  w-ere  of 
12-in.  timbers  and  gave  a  total  width  of  30  ft. 
But    even    with   this   additional    provision    the 
settlement  continued  at  the  same  rate  as  pre- 
viously.    It  was  evident  that  the  walls  about 
the  elevator  shaft  and  stair  well  were  directly 
above   the  center  of  disturbance  and  had  be- 
come seriously  cracked  by  the  stresses  due  to 
the  unequal  settlement  of  the  foundation,  and 
now  began  to  crush  and  crumble.     By  actual 
measurement  the  settlement  of  the  pile  foun- 
dations of  these  walls  and  the  footing  of  the 
dividing  wall  in  the  rear  was  T  ft.  2  ins.  from 
Feb.    12  to   March   2.     The   settlement  of   the 
south  crib  supporting  the  shoring  beams  under 
column  No.  4  was  \4  ft.  in  the  same  length  of 
time.      It   was   decided    that   it   would   be   irn- 
pos?ible  to  hold  these  walls  longer,  and  their 
removal  was   deemed  necessary  for  the  pres- 
ervation of  the  floors. 

The  work  of  removing  these  walls  was 
pushed  so  rapidly  that  within  66  hours  after 
the  wrecking  was  started  all  the  brick  work  in 
the  rear  of  the  new  building  which  was  con  ■ 
sidered  dangerous  was  removed.  The  divid- 
ing wall  in  the  rear  was  removed  at  this  time, 
biit  as  the  wrecking  of  portions  of  the  walls  in 
the  new  building  about  the  elevator  shaft  and 
stair  well  was  completed,  it  was  found  that 
the  old  wall  in  the  rear  was  very  seriously 
cracked,  warped,  and  otherwise  damaged.  It 
was  considered  possible  to  hold  this  wall,  but 
it  was  thought  that  the  additional  expense 
would  not  be  justified,  as  in  the  end  the  wall 
would  have  to  be  rebuilt,  and,  therefore,  it  was 
also  removed. 

Early  in  the  operations  of  getting  control  of 
the  walls  the  settlement  caused  the  breaking 
of  one  of  the  flanged  joints  of  the  steam  main 
of  the  battery  of  boilers,  which  was  located 
just  south  of  the  dividing  wall  in  the  rear.  A 
steam  pressure  of  ]25  lbs.  per  square  inch,  was 
maintained  on  these  boilers.  Fortunately  warn- 
ing was  given  in  ample  ti.m£  to  shut  off  the 
steam,  and  none  of  the  men  engaged  in  the 
work  was  injured.  The  further  use  of  these 
boilers  was  impossible  and  a  temporary  plant 
of  two  100  h.  p.  firebox  boilers  was  installed 
in  the  alley  for  immediate  use. 

.■\s  soon  as  the  rear  wall  started  to  settle, 
the  footings  of  the  center  row  of  columns  in 
the  new  building  also  settled  rapidly.  Before 
the  entire  load  was  taken  off  of  the  pile  piers 
originally  supporting  the  columns  a  settlement 
of  over  4  ft.  had  occurred  in  the  case  of  col- 
umns Nos.  II  and  IV.  while  the  other  columns 
had  settled  less,  ranging  from  that  down  to  a 
few  inches.  These  figures  onlv  measured  the 
settlement  of  the  footings  of  the  columns  be- 
fore the  loads  were  tran'sferred  to  the  screws. 
After  that  was  done  there  "•■  "■'  n-'-'irate 
method   of   measuring   i*.     "  '^d 


careiull\-  was  the  work  of  turning  the  screws 
carried  on  and  the  levels  of  the  various  parts 
of  the  building  adjusted  that  no  dangerous  or 
unequal  settlement  of  the  superstructure  oc- 
curred. The  building  was  constantly  tinder 
control  and  held  in  a  fixed  position,  so  that 
the  occupants  were  able  to  go  ahead  with 
their  work,  all  of  the  shafting  and  other  parts 
of  the  machinery  being  kept  in  line  and  run- 
ning smoothly.  The  only  time  that  the  Troy 
Machinery  Co.  was  forced  to  shut  down  its 
plant  on  account  of  this  work  was  during  the 
time  of  the  tcmporarj'  installation  of  the  boil- 
ers in  the  alley. 

The  plan  adopted  for  the  new  foundation 
was  to  sink  caissons  of  adequate  size,  properly 
placed  to  support  steel  girders  for  carrying 
the  walls  and  columns,  these  girders  to  be  en- 
cased in  concrete  to  prevent  corrosion.  Be- 
fore the  plans  for  the  location  of  these  cais- 
sons were  drawn,  the  city  engineer's  office 
was  requested  to  prepare  a  plat  or  survey 
sliowing  the  exact  location  of  the  tunnel  witli 
respect  to  the  building.  The  caissons  were 
planned  to  be  located  on  each  side  of  the 
water  tunnel,  so  that  at  least  4  ft.  of  soil 
would  be  between  the  outside  of  the  caisson 
and  the  brick  work  of  the  tunnel.  The  cais- 
sons varied  in  diameter  from  4  ft  to  6  ft.,  and 
were  to  b.e  sunk  to  bed  rock — a  distance  of 
about  80  ft.  below  city  datum.  The  w-ater 
tunnel  is  in  hardpan.  Since  it  was  planned  to 
leave  4  ft.  of  this  hard  clay  between  the  cais- 
sons and  the  outside  wall  of  the  tunnel,  it  was 
thought  that  the  caissons  could  be  excavated 
by  the  usual  method  adopted  in  Chicago  for 
sucli  foundation  work,  and  without  removing 
the  head  of  water  in  the  tunnel. 

Owing, to  the  failure  of  the  water  tunnel 
the  materials  overlying  it  were  completely  sat- 
urated by  the  water  escaping  from  the  tunnel 
under  pressure,  and  it  proved  very  difficult  to 
sink  the  wells  in  the  manner  adopted.  The 
soil  to  be  excavated  had  become  e.xceedingly 
soft,  and  the  entire  mass  of  earth  under  the 
building  seemed  to  move  bodily  toward  the 
supposed  location  of  the  holes  in  the  tuimel. 
The  work  of  sinking  the  wells  was  started  on 
the  one  shown  on  the  plans  as  No.  2.  and  it 
was  excavated  to  bed  rock  without  much  dif- 
ficulty other  than  that  experienced  from  the 
exceedingly  soft  soil  encountered  and  the 
water  which  was  prevalent  throughout  the 
basement.  As  there  seemed  to  be  some  doubt 
as  to  the  exact  location  of  the  water  tunnel, 
lateral  borings  were  made  in  this  hole  before 
it  w-as  filled  with  concrete;  but  on  account  of 
the  obstruction  caused  by  the  piles  of  the 
surrounding  piers,  no  favorable  results  were 
obtained. 

Well  No.  3  was  tried  next,  and  its  location 
being  in  the  center  of  one  of  the  places  of 
greatest  settlement,  it  was  a  very  difficult  task 
to  sink  it  through  soil  which  was  so  thorough- 
ly saturated  with  water.  Before  any  progress 
could  be  made  it  was  necessary  to  sink  a 
water  tight  cofferdam  through  the  cinders 
used  to  fill  the  sunken  place.  This  proved  very 
difficult  on  account  of  the  depth  of  the  water 
and  cinders.  When  the  original  soil  was 
finally  reached,  it  was  so  soft  that  it  swelled 
up  from  the  bottom  of  the  well,  and  it  was 
necessary  to  drive  lagging  several  feet  ahead 
of  the  excavation  in  order  to  make  any  prog- 
ress whatever.  The  excavation  was  discontin- 
ued many  times  on  account  of  the  dangerous 
condition  and  unequal  settlement  of  the  lag- 
ging above.  The  pressure  of  this  soft  clay 
was  greatly  increased  by  the  pressure  of  the 
cribs  supporting  the  shoring  beams  under  the 
columns  on  either  side  of  the  well.  These 
cribs  at  intervals  settled  at  the  rate  of  1  ft. 
per  day  during  the  time  occupied  in  excavat- 
ing the  first  25  ft.  of  the  well.  The  unequally 
distributed  pressure  upon  the  lagginr  of  the 
well  caused  by  the  proximity  of  laese  cribs 
made  it  necessary  several  times  to  reinforce 
the  lagging  before  excavation  could  proceed ; 
and  by  the  time  a  depth  of  40  ft.  below  city 
datum  was  reached  the  entire  well  had  been 
laterally  displaced  toward  tTie  tunnel,  a  dis- 
tance of  about  2  ft.  The  shape  of  the  well 
had  changed  from  that  of  a  circle  to  that  of 
an  ellipse,  the  smallest  axis  of  which  was 
about  4M  ft.  The  reinforcing  of  tHe  lagging 
was   accomplished   by   using   small   rings  and 


filling  out  with  blocks,  tlius  reducing  the 
diameter,  the  intention  being  to  restore  the 
well  to  the  proper  size  when  filling  with  con- 
crete. 

The  clay  found  at  a  depth  of  40  ft.  below 
city  datum  was  considerably  firmer  than  that 
above,  but  as  it  was  found  only  on  the,  side 
farthest  away  from  the  tunnel  it  made  the 
conditions  worse,  since  the  lagging  on  that 
side  ceased  settling,  while  that  on  the  other 
side  kept  on  going  down.  It  was  evident  from 
the  way  this  stratum  of  firm  clay  was  situated 
that  the  well  was  located  at  the  point  marking 
the  angle  of  slope  made  by  the  clay  as  it 
flowed  on  entering  the  tunnel.  The  continued 
unequal  settling  of  the  lagging  made  it  neces- 
sary to  anchor  it  and  the  supporting  rings  to 
the  floor  beams  of  the  first  floor.  .'\t  a  depth 
of  43  ft.  below  city  datum  water  broke  through 
from  the  bottom  of  the  hole  on  the  side  near- 
est to  the  tunnel.  The  well  filled  so  rapidly 
that  the  workmen  could  not  be  taken  out  in 
the  usual  way,  but  floated  to  the  top,  where 
they  were  dragged  out.  This  rapid  filling  of 
the  well  to  about  the  level  of  Lake  Michigan 
indicated  very  clearly  the  source  of  the  water. 
.•\fter  this  accident  the  hole  was  filled  with 
sand  to  save  it  from  collapsing,  and  was. 
abandoned. 

This  mishap  proved  that  either  the  tunnel 
was  not  correctly  located  or  that  the  clay  fig- 
ured upon  to  be  between  the  well  and  the 
tunnel  was  not  sufficient  in  thickness  to  with- 
stand the  pressure  of  the  water  at  that  depth. 
To  sink  the  wells  nearest  the  tunnel  either 
the  pneumatic  process  would  have  to  be  re- 
sorted to  or  the  tunnel  must  be  pumped  out. 
The  problem  of  removing  the  w-ater  from  the 
tunnel  caused  some  apprehension  on  the  part 
of  those  in  charge  of  the  work,  as  it  was 
feared  that  the  removal  of  the  pressure  ex- 
erted by  it  would  again  start  the  settlement, 
which  at  this  time  had  shown  signs  of  ceas- 
ing. However,  as  the  tunnel  would  have  to 
be  repaired  ultimately,  it  was  decided  to  re- 
move the  water  at  that  time,  and  thus  save 
the  delay  and  expense  of  using  the  pneumatic 
process. 

The  gate  at  the  shaft  in  this  tunnel  at  Peck 
Ct.  and  the  Lake  Front  park  was  on  the  lake 
side  of  the  shaft,  and  consequently,  when 
closed,  the  entire  pressure  due  to  the  head  of 
water  it  was  under  would  be  against  the 
guides.  It  seemed  doubtful  that  these  guides 
could  withstand  this  head  and  the  gates  still 
be  tight  enough  to  permit  pumping  the  water 
from  the  tunnel.  An  attempt  was  made  to 
close  the  gate,  the  intention  being  to  reinforce 
it  by  means  of  jack  screws  extending  across 
to  the  other  side  of  the  shaft.  When  the  at- 
tempt was  made  to  close  the  gate,  it  was 
found  to  be  so  twisted  from  some  previous 
misuse  as  to  be  absolutely  useless,  and  no 
further  attempt  was  made  to  use  it.  .-\  heavy 
timber  bulkhead  was  built  to  be  placed  against 
the  west  heading  opposite  the  gate.  This 
bulkhead  was  lowered  into  the  shaft  and  set 
in  place  by  a  diver,  the  shaft  being  partially 
filled  with  clay  to  stop  small  leaks.  .A.fter  it 
was  set  it  was  firmly  held  in  place  by  jack 
screws  bearing  against  the  opposite  side  of 
the  shaft. 

The  necessity  of  placing  this  bulkhead  on 
the  land  side  of  the  shaft  removed  all  access 
for  pumping  out  the  water  in  the  tunnel  be- 
tween the  shaft  and  the  building.  To  accom- 
plish this  an  8  ft.  shaft  w^as  sunk  on  Sherman 
St.  about  300  ft.  east  of  the  rear  of  the  build- 
ing. This  shaft  was  sunk  10  ft.  south  of  the 
tunnel  and  was  connected  to  the  tunnel  by  a 
4  ft.  cross-cut.  In  the  meantime  an  attempt 
was  made  to  close  the  gates  in  the  water  tur 
nel  on  the  west  side  of  the  Chicago  Rive: 
which  was  necessary  to  shut  off  the  watr- 
from  the  Chicago  .^ve.  pumping  station 
but  it  was  found  that  in  doing  this  tb' 
Western  Electric  Co.'s  supply  of  water  would 
be  entirely  shut  off,  as  they  had  been  securing 
their  water  supply  from  one  of  the  shafts 
which  would  be  opened  for  the  pumping  op- 
eration. They  had  secured  this  right  by  spe- 
cial concession  of  the  City  Council,  and  at  the 
time  they  made  connections  with  the  shaft  all 
other  connections  with  the  city  water  mains 
bad  been  taken  out,  and  these  had  to  be  re- 
stored before  the  gates  could  be  closed.     Spe- 
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cial  pipe  fittings  were  required  for  this  change 
and  it  took  several  weeks  to  secure  them. 
The  entire  delay  to  further  work  on  the  aban- 
doned wells  at  the  building  was  practically 
three  months. 

In  the  meantime  well  No.  4  was  tried,  but  it 
had  to  be  abandoned  on  account  of  the  soft 
mud  encountered,  and  the  water  coming  in  so 
fast  it  could  not  be  taken  care  of  by  pumps  at 
the  building.  This  well  was  situated  between 
two  pile  piers.  At  a  depth  of  about  20  ft.  be- 
low city  datum  it  was  found  that  the  piles  of 
these  piers  had  deflected  so  much  from  the 
vertical  line  in  driving  that  nine  of  them  were 
found  within  the  circle  of  the  well.  The 
water  encountered  was  clear  and  cold,  came 
into  the  well  from  alongside  of  the  piles,  and 
was  evidently  from  Lake  Michigan.  In  all 
probability  the  piles  which  it  buried  were  in 
contact  with  the  tunnel,  so  that  no  further 
attempt  was  made  at  excavation  in  this  well 
until  the  water  was  removed  from  the  tunnel. 
Work,  however,  was  pushed  on  other  wells 
farther  away  from  the  tunnel,  and  a  number 
of  them  were  completed  before  the  water  was 
entirely  removed  from  the  tunnel. 

The  clay  dug  through  was  in  all  cases  very 
soft.  In  the  worst  wells  the  workmen  were 
compelled  to  stand  on  short  planks  in  order 
to  work  effectively.  The  temporary  connec- 
tion with  the  city  water  mains  required  by 
the  Western  Electric  Co.,  and  the  closing  of 
the  gates  in  the  shaft  on  the  west  side  of  the 
river  were  completed  June  18.  The  two 
pumping  plants  which  had  been  provided,  one 
at  the  temporary  shaft  at  Sherman  St.  and 
the  other  at  the  Fifth  Ave.  shaft,  were  put  in 
operation  June  20.  As  the  water  was  pumped 
out,  great  care  was  taken  to  keep  it  at  the 
same  heiglit  in  both  shafts,  to  prevent  any 
movement  of  the  shaft  mud  in  the  tunnel,  due 
to  difference  in  head  in  the  two  shafts 

Work  on  well  No.  3,  which  had  been  aban- 
doned March  26,  was  resumed  on  June  21. 
The  diameter  of  the  well  was  increased  from 
•5%  ft.  to  6  ft.  This  was  done  to  give  an  op- 
portunity to  straighten  the  well,  which  was  in 
very  bad  condition  ;  the  old  lagging  was  out 
of  plumb  and  the  whole  well  was  out  of  posi- 
tion. It  was  a  difficult  matter  to  keep  the  new 
work  in  proper  place.  Sand  was  used  to  fill 
in  the  space  created  back  of  the  new  lagging 
by  the  movement  of  the  old  well  toward  the 
tunnel.  This  cylinder  was  completed  on  July 
fi.  When  passing  the  tunnel  it  was  found  that 
the  la.g.ging  only  just  cleared  the  brick  work 
of  the  tunnel  itself. 

Work  was  resumed  on  well  No.  4  on  Aug. 
1  and  was  completed  Aug.  1.5.  This  well 
overlapped  the  tunnel  about  18  ins.  and  this 
part  of  the  brick  work  of  the  tunnel  was  re- 
moved when  the  well  was  filled  with  concrete. 

All  of  the  work  of  the  concrete  cylinders 
required  to  support  the  main  girders  was 
completed  by  .'\ug.  15,  and  on  Sept.  6  the  re- 
maining two  of  the  row  of  columns  in  the 
center  of  the  north  building  were  landed  on 
the  permanent  girder  supports.  The  last 
girders  of  the  main  system  of  girders,  those 
under  the  walls  about  the  elevator  shaft  and 
stair  well,  were  completed  on  Sept.  1-5  and  the 
rebuilding  of  masonrv  was  started  on  Sept. 
28. 

The  city  water  tunnel  is  circular  and  is  7 
ft,  internal  diameter.  The  masonry  consists 
of  two  rings  of  brick  laid  in  cement  mortar, 
making  an  outside  diameter  of  appro.ximately 
n  ft.  The  central  line  of  the  tunnel  inter- 
sects tlie  north  line  of  the  lot  under  the  north 
building  at  the  curb  line  on  the  cast  side  of 
Fifth  Ave.  and  the  south  line  of  this  lot  at 
tlie  alley  line  in  the  rear  of  the  building,  thus 
making  the  patli  of  the  tunnel  diagonal  of  the 
lot  on  which  the  new  building  was  erected. 
The  location  of  the  tunnel  in  this  position 
made  it  difhcult  to  provide  a  system  of  gird- 
ers to  carry  the  columns,  and  have  the  con- 
crete cylinders  supporting  the  girders  far 
enough  away  from  the  tunnel.  M\  of  the  cen- 
ter row  of  piers  upon  wdiich  the  columns 
originallv  rested  were  so  near  the  lines  of  the 
tunnel  that  it  was  deemed  best  to  provide 
girders  which  would  support  all  of  the  col- 
umns of  the  ^building  independent  of  the 
former  foundat"ions.  The  scheme  finally  adopt- 
ed is   shown   (Ml  the  girder  plans.     The  grill- 


age capping  the  concrete  cylinders  consists  of 
I-beams  resting  on  a  circular  plate  equal  in 
diameter  to  that  of  the  cylinders.  After  this 
grillage  was  set,  the  space  between  the  beams 
was  filled  with  a  very  rich  concrete.  In  all 
cases  the  steel  girders  rested  directly  on  top 
of  the  I-beam  grillage. 

After  the  girders  were  set  permanently  and 
the  connections  made,  they  were  encased  in 
concrete.  As  all  of  the  steel  work  is  below 
the  finished,  basement  floor,  great  care  was 
exercised  in  the  placing  of  this  concrete  to 
protect  the  steel  work  from  corrosion,  and  in 
no  case  is  any  portion  of  the  steel  work  cov- 
ered with  less  than  8  ins.  of  concrete.     It  was 
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Fig.    1 — Elevation    of    IVIast    Step. 


Details  of  Mast  Step. 


necessary  to  provide  cylinder  foundations, 
originally  carried  on  cantilever  foundations, 
and  these  cylinders  were  made  large  enough 
to  carry  the  old  wall  adjoining  the  columns 
on  the  south.  The  foundations  of  this  divid- 
ing wall  had  moved  northward  about  3  ins. 
and  were  evidently  damaged  beyond  repair. 
.\s  the  boiler  room  in  the  rear  of  the  old 
building  had  been  entirely  wrecked,  it  was 
necessary  to  provide  a  new  positive  founda- 
tion for  boilers  and  columns  of  the  building 
in  the  boiler  room.  Two  additional  cylinders 
were  sunk  for  this  purpose,  and  were  located 
in  such  position  as  to  support  a  portion  of  the 
rear  wall  as  well  as  the  columns  and  the 
boilers. 

The  effects  of  the  settlement  due  to  the 
cave  in  of  the  tunnel  were  noticeable  within  a 
radius  of  about  100  ft.  from  the  tunnel,  but  in 
no  case  were  the  settlements  at  this  distance 
of  a  serious  nature.  In  fact  the  settlement 
which  occurred  in  connection  with  buildings 
back  from  the  tunnel  was  no  more  serious 
than  has  occurred  heretofore  in  connection 
with  buildings  adjoining  a  site  where  deep 
foundations  have  been  constructed.  The  south 
wall   of   the   south  building,  which   is  a  party 


wall  between  this  building  and  the  one  adjoin- 
ing it  on  the  south,  settled  about  1  in.  The 
columns  on  the  south  side  settled  from  2  to  4 
ins.,  depending  on  the  distance  of  the  columns 
from  the  tunnel.  All  that  was  done  was  to 
raise  the  columns  to  their  original  level  and 
block  them  up. 

It  is  a  curious  fact  that  through  all  of  this 
disturbance  the  north  wall  of  the  north  build- 
ing, the  front  end  of  which  is  over  the  tun- 
nel, showed  no  sign  of  settlement  or  move- 
ment during  the  entire  work.  This  is  a  solid 
masonry  wall,  and  serves  as  a  party  wall  for 
the  adjoining  property  on  the  north.  The 
foundation  on  which  it  rests  consists  of  piles 
and  concrete.  There  are  about  100  piles  in 
the  foundation  and  they  are  arranged  in  three 
rows  parallel  to  the  wall.  In  view  of  the  set- 
tlement of  other  walls  not  so  near  the  tunnel, 
i^  was  assumed  that  this  wall  would  settle 
also  and  provision  was  made  for  three  cylin- 
ders to  be  put  in  the  front  end  of  it.  How- 
ever, these  cylinders  were  never  constructed, 
as  no  settlement  has  ever  taken  place.  After 
all  of  the  cribs  were  in  place  a  force  of  men 
was  put  to  work  to  clean  out  the  tunnel.  It 
was  found  that  a  great  number  of  piles  had 
penetrated  the  brick  work  and  made  the  holes 
in  the  tunnel  through  which  the  mud  had 
flowed.  These  piles  were  not  broomed  in  en- 
countering the  brick  work  of  the  timnel  and 
in  fact  were  in  no  worse  condition  than  would 
be  expected  after  a  pile  had  been  driven 
through  50  ft.  of  firm  clay.  These  holes  were 
all  immediately  bricked  up,  the  mud  cleaned 
out,  and  the  tunnel  allowed  to  fill  with  water. 
The  city  of  Chicago  paid  the  bills. 


An   Improved  Mast   Step   for  Derricks 

which  Permits  Removal  of  Sheaves 

Without  Unshipping  Mast. 

The  accompanying  sketches  sliow  the  essen- 
tial details  of  a  new  form  of  mast  step  used 
on  a  number  of  derricks  in  the  plant  of  Mc- 
.A,rthur  Bros.  &  Winston  for  the  Ashokan 
Dam  work  on  the  Catskill  Aqueduct.  This 
step  was  designed  and  has  been  patented  by 
C.  H.  Peters,  master  mechanic  for  the  firm 
named.  The  feature  of  the  construction  is 
that  the  sheaves  can  be  readily  removed  and 
replaced  without  removing  the  mast  or  lifting 
the  step.  The  construction  and  operation  of 
the  step  may  be  explained,  referring  to  the 
sketches,  as  follows : 

Fig.  1  is  a  side  elevation  of  the  step  show- 
ing it  mounted  on  suitable  timbers.  Fig.  2  is 
an  end  elevation  of  Fig.  1  and  Fig.  2X  is  a 
side  elevation  (reduced)  nf  the  lower  portion 
of  the  mast  step.  Fig.  2Z  comprises  two  dif- 
ferent side  elevations  and  an  end  elevation  of 
the  sheave  pin  or  axle. 

Referring  to  the  drawings,  A  designates  the 
mast  step,  which  is  preferably  an  integral 
casting.  The  base  S  of  the  mast  step  rests 
on  and  is  secured  by  means  of  suitable  bolts 
C  to  beams  D  and  £.  which  are  spaced  apart 
and  arranged  opposite  each  other,  as  illus- 
trated. Centrally  under  the  base  are  a  pair  of 
correspondingly  shaped  depending  lugs  F  and 
G.  Each  lug  is  approximately  triangular  in 
shape  in  side  elevation,  the  inclined  side  run- 
ning from  a  point  some  distance  to  one  side 
of  the  center  of  the  base,  while  the  front  side 
of  the  lu.g  extends  straight  down  from  the 
edge  of  the  opposite  side  of  the  base.  The 
lower  end  of  each  lug  is  rounded.  Near  their 
rounded  lower  ends  each  lug  is  provided  with 
a  correspondingly  shaped,  downwardly  in- 
clined slot.  The  upper  ends  of  the  slots  open 
into  the  inclined  side  of  their  respective  lugs 
and  at  their  lower  or  closed  ends  are  curved 
or  rounded,  as  shown. 

Removably  positioned  in  the  slots  is  a 
sheave  pin  or  axle  on  which  are  journaled 
two  sheaves.  The  sheave  pin  near  each  end  is 
abruptly  cut  down  on  opposite  sides  to  form 
the  flattened  positions,  which  fit  snugly  in  the 
slot,  with  the  shouldered  portions  abutting 
against  the  sides  of  the  lugs  to  hold  the 
sheave  pin  in  position.  Mounted  on  the 
sheave  pin  and  between  the  side  of  the  lug 
and  the  side  of  the  sheave  are  washers  or 
spacers.  The  wasliers  or  spacers  serve  to 
steady  the  sheaves  in  their  rotation  on  the 
sheave  pin  and  reduce  the  wear  that  would  be 
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caused    by   the    sheaves    coming    into    contact 

with  each  other  or  with  the  sides  of  the  lugs. 

Each  lug  is  provided  with  a  beveled  portion 

H  and  /,  respectively,  at  its  outer  side  at  its 


Referring  to  the  illustrations  Fig.  1  is  a  general 
diagram  showing  the  equipment  of  a  derrick 
for  self-dumping  and  Figs.  2,  3  and  4  show 
separate  details.     Fig.  2  is  a  perspective  view 


Fig.   1 — Diagram    Showing   Arrangement   of   Derrick   With  Stcip   Dumping   Device. 


intersection  with  the  under  side  of  the  base  in 
order  to  space  the  outer  sides  of  the  lugs 
from  the  sides  of  the  beams  to  allow  ample 
space  to  withdraw  the  sheave  pin  from  the 
slots. 

Above  the  upper  edges  of  the  base  the  sides 
of  the  mast  step  are  set  back  to  form  a  plat- 
form /  and  centrally  of  the  platform  is  a  cir- 
cular fiat  topped  projection  K,  the  sides  of 
which  are  inclined  upwardly.  Upon  the  pro- 
jection K  a  mast  (not  shown)  is  mounted. 
Extended  centrally  through  the  mast  step  is 
an  aperture,  indicated  in  dotted  lines  in  Fig. 
1,  having  its  lower  opening  between  the  lugs. 
Adapted  to  pass  through  the  aperture  and  posi- 
tioned in  the  groves  of  the  sheaves  are  ropes 
or  cables  L  and  M  for  operating  the  derrick. 
Referring  to  Fig.  1  of  the  drawings,  it  will  be 
noted  that  the  sheaves  are  so  positioned  with 
respect  to  the  aperture  that  the  ropes  are  sub- 
stantiallj'  vertical  or  perpendicular  to  the  mast 
step. 

As  is  readily  apparent,  when  it  is  desired  to 
remove  the  sheaves  for  any  reason  all  that  it 
is  necessary  to  do  is  to  release  the  tension  on 
the  ropes  to  allow  a  sufficient  amount  of  slack 
when  the  sheave  pin  can  be  drawn  back  out 
of  the  slot  in  which  it  is  mounted.  The  in- 
clination of  the  slots  and  the  weight  of  the 
sheaves  are  sufficient  to  hold  the  sheave  pin  in 
position  in  the  slots. 


of  the  skip;  Fig.  3  is  a  side  elevation  of  the 
motor  gearing  for  driving  the  boom  line  drum, 
the  hoisting  drum  and  the  dump  line  drum ; 
and  Fig.  4  is  a  sectional  plan  view  of  the  low- 
er end  of  the  boom  and  the  swivel  sheave 
block  for  the  dump  line. 

On  a  suitable  platform  A  is  mounted  to  turn 
the  mast  B.  The  boom  D  is  hung  on  the  low- 
er end  of  the  mast  B,  and  the  boom  line  E 
for    supporting    the    outer    end    of    the    boom 


Fig.   3 — Diagram   of    Dumping    Gear. 

A  Skip  Dumping    Device  for  Derricks. 

The  accompanying  illustrations  show^  a  skip 
dumping  attachment  for  derricks  which  has 
been  developed  and  used  in  the  Ashokan  dam 
and  reservoir  work  for  the  New  York  water 
supply.  This  dumping  attachment  is  patented 
and  is  the  joint  invention  of  Messrs.  C.  H. 
Peters.  Harry  Hart,  and  Samuel  C.  Stineci- 
pher,  of  the  mechanical  department  of  Mc- 
.A.rthur  Bros.  &  Winston,  tlie  general  contract- 
ors for  the  Ashokan  work.  As  will  be  ob- 
served from  the  explanation  in  detail  which 
follows,  the  dumping  device  permits  the  skip 
to  be  tilted  at  any  time  or  position  ^'f 'he  swnig. 


Fig.  2 — Stcetch  of  Skip. 

passes  over  the  usual  sheaves  E',  E",  of  which 
the  sheave  E'  is  held  on  the  outer  end  of  the 
boom  D,  and  the  sheave  E"  is  held  on  the 
upper  end  of  the  mast  B.  The  boom  line  E 
passes  from  the  sheave  £'  over  a  double  pul- 
ley F  near  the  upper  end  of  the  mast  B,  and 
then  down  alongside  the  mast  through  the 
pivot  B'  thereof,  and  around  a  pulley  F'  to 
the  boom  line  drum  G,  gearing  with  and  adapt- 
ed to  be  driven  by  the  motor  H,  mounted  on 
the  platform.  The  motor  is  also  geared  with 
the  hoisting  drum  /.  on  which  winds  and  un- 
winds the  hoisting  line  /  passing  over  the 
pulleys  F'  rmd  F,  then  outward  over  a  pulley 
A.'  joumaled  on  the  boom,  the  line  /  then 
passing  around  sheaves  L  and  L',  of  which 
the  latter  is  hung  on  the  outer  end  of  the 
boom.  The  sheave  L  supports  the  usuru  chain 
A'  carrying  the  skip  or  bucket  Q,  of  the  us- 
ual construction,  and  connected  at  its  back 
with  the  lower  end  of  the  dump  line  P  pass- 
ing over  a  pulley  Q  held  on  the  boom,  to  then 
pass  over  a  pulley  Q'  held  on  the  upper  end  of 
the  mast,  the  line  then  passing  under  a  sheave 
Q-  held  in  a  block,  swiveled  on  brackets  R 
attached  to  the  lower  portion  of  the  mast. 
The  dump  line  P  passes  from  the  sheave  Q' 
to  the  dump  drum  S,  connected  by  gearing 
with   the  motor  H,  so  as  to  wind  up  or  un- 


wind the  dump  line  P  on  the  drum  5  when- 
ever it  is  desired  to  do  so. 

It  is  understood  that  the  usual  means  are 
provided  for  enabling  the  operator  in  charge 
of  the  derrick  to  throw  any  one  of  the  drums 
G,  I  and  5  in  or  out  of  gear  when  using  the 
derrick. 

The  boom  line  E  and  the  drum  G  are  em- 
ployed to  swing  the  boom  into  the  desired  in- 
clined position  and  to  hold  it  therein,  while 
the  hoisting  line  /  and  the  drum  /  are  used 
for  raising  and  lowering  the  skip  0  and  the 
load  contained  therein,  and  the  dump  line  P 
and  the  drum  5  are  used  to  tilt  the  skip  O 
whenever  it  is  desired  to  dump  the  contents 
of  the  skip  at  the  desired  place.  As  the  skip 
is  raised  or  lowered,  the  drum  .9  lets  out  or 
takes  up  the  slack  in  the  dump  line  P,  and 
when  the  skip  O  is  in  position  to  dump,  the 
hoist  line  J  is  held  stationary  and  the  dump 
line  P  is  hauled  in,  thus  swinging  the  skip 
into  dumping  position. 

If  desired,  the  dump  line  P  may  be  held 
stationary  while  the  hoist  line  /  is  paid  out, 
thus  lowering  the  front  of  the  skip  and  dump- 
ing the  contents  thereof. 

By  having  the  sheave  Q'  swiveled  on  the 
mast  B,  it  is  evident  that  the  latter  can  be 
readily  turned,  to  bring  the  boom  D  into  the 
desired  position,  and  at  the  same  time  the 
sheave  Q"  aud  its  block  Q'  are  always  m  aline- 
nient  with  the  drum  5',  thus  insuring  a  proper 
winding  up  and  unwinding  of  the  dump  line 
for  the  purpose  previously  mentioned. 


A  Pioneer    Miner's    Surveying    Instru- 
ment for  Running  Ditch  Grades. =^= 

The  pioneer  miners  were  a  resourceful  body 
of  men  and  many  difficult  problems  were 
solved  by  them  in  the  construction  of  their 
tunnels,  ditches,  and  other  engineering  works 
of  magnitude.  Miles  of  ditch-gra(les  were  run 
with  only  a  buckskin  thong  with  a  rock  tied  to 
it  for  a  plummet,  attached  to  the  apex  of  an 
.\-frame  made  of  three  small  spruce  poles. 
The  writer  remembers,  when,  as  a  lad  of  eight 
years  of  age,  he  drove  gradepegs  upon  a  ditch- 
survey  run  by  his  father,  assisted  by  his  (the 
writer's)  brother,  through  five  miles  of  the 
roughest  country  in  northern  California,  with 
one  of  these  "instruments  of  precision,"  and 
how  in  veneration  he  stood  upon  the  brink  of 
a  deep  canyon,  the  precipitous  sides  of  which 
precluded  a  measurement  with  chain  or  tape, 
and  witnessed  his  chief  of  party  triangulate 
the  distance  across  with  accuracy  and  dispatch, 
and  cstabhsh  the  grade  with  this  simple  contri- 
vance with  as  much  ease  as  the  present-day 
engineer  would  accomplish  it  with  his  transit 
and  stadia,  or  with  the  gradienter  attachment. 

The  A-frame  (Fig.  1)  is  made  as  follows: 
Construct  with  any  light  material  an  A-frame 
with  the  legs  extending  2  ft.  below  the  cross- 
bar, and  having  a  span  of  from  10  to  12  ft. ; 
at  the  apex  drive  a  nail  and  hang  a  piumb- 
bob  from  it  with  line  sufficient  to  permit  the 
plumb-bob  to  hang  below  the  cross-bar.  This 
instrument  is  adjusted  over  two  pegs  as  fol- 


lows :  Drive  two  pegs  in  the  ground  at  a  dis- 
tance apart  equal  to  the  distance  spanned  by 
the  legs  of  the  frame ;  place  the  frame  upon 
the  pegs  and  note  the  position  of  the  plumb- 
line  at  the  cross-bar ;  reverse  the  frame  and 
note  the  second  position  of  the  plumb-line  be- 
tween the  two  positions  already  noted,  and 
drive  the  highest  peg  down  until  the  plumb- 

•Extract  from  .1  paper  on  I-Iydraulic  Mining 
by  J.  W.  Phillips,  read  before  the  Western  So- 
ciety of  Engineers.  March  3.  1910. 
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line  covers  this  midway  mark  on  the  cross- 
bar; the  tops  of  the  two  pegs  will  then  be  at 
the  same  elevation. 

Several  methods  are  used  for  graduating 
the  cross-bar  to  permit  of  grades  being  run, 
and  one  method  is  to  rest  the  ends  of  both 
legs  on  the  pegs  after  their  tops  have  been 
brought  to  a  level.  Then  one  man  at  one  end 
will  raise  the  leg  he  held  to  certain  heights 
measured  on  a  rule  he  holds  on  the  peg,  while 
another  man  will  mark  the  position  the  string 
occupies  on  the  cross-bar  and  will  mark  on  it 
the  grade.  Thus  falls  of  1/16,  1/8,  1/4,  etc., 
of  an  inch  per  station  will  be  obtained,  the 
station  being  equal  to  the  spread  of  the  tri- 
angle, or  base  of  the  A-frame. 

It  is  not  claimed  that  the  A-frame  originated 
among  the  pioneer  miners  of  California,  but 
it  was  used  by  them  to  lay  out  some  of  the 


•513,    giving   a    cost    per    cubic   yard    for    the 
month  of  $1.52.— Editors.) 


Catalogs  Worth  Having.  - 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i.  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promjjtly  the  leading  manufac- 
turers. 

Stirling  Boilers.— Cloth;  8x10%  ins.;  21  pp. 
TbP  Babcock  &  "Wilcox  Co.,  So  Liberty  St.,  New 
York.  N.  Y. 

A   high   class   catalog   giving   a   thorough    de- 


Sketch  of  A-frame  Surveying   Instrument 


longest  ditches  and  tunnels  constructed  in  the 
early  days  of  mining  in  that  state. 


LETTERS  TO  THE  EDITOR. 


Ladder    Dredge    Work     on     the     New 
York  State  Barge  Canal. 

Sirs:  Referring  to  the  article  on  ladder  dredge 
work  in  your  issue  of  Sept.  7.  1910.  the  costs 
shown  for  embankment  are  very  deceptive  and 
should  be  accompanied  by  an  explanation  show- 
ing why  they  are  so  high.  The  timber  forms 
to  hold  the  dredged  material  were  very  expen- 
sive and  their  cost  was  charged  up  to  the 
month  in  which  they  were  built.  Under  the 
specifications  the  embankment  could  not  be 
estimated  and  paid  for  until  finished.  You 
will  note  that  the  paid  embankment  is  only  a 
small  part  of  the  excavation.  For  instance,  in 
November  the  excavation  was  20.516  cu.  yds. 
of  which  only  513  cu.  yds.  were  paid  for  in  em- 
bankment. As  a  matter  of  fact  practically  all 
the  material  was  placed  into  embankment,  but 
was  not  trimmed  up  and  was  therefore  not  esti- 
mated. During  the  months  following  all  this 
unfinished  embankment  was  dressed  up  at  a 
cost  of  only  a  few  cents  per  cubic  yard,  so  that 
if  the  cost  of  forming  embankment  was  dis- 
tributed over  the  entire  work,  instead  of  being 
separated  Into  months,  it  would  be  quite  low. 
Very  truly  yours. 

THOS.    J.    MORRISON, 
Resident   Engineer. 

Rochester,    N.   Y'..    Sept.    14,   1910. 

(The  costs  for  November  to  which  our  cor- 
respondent refers  are  as  follows: 

K  total  of  45  8-hour  shifts  were  worked  and 
20,516  cu.  yds.  wer.  excavated  at  the  follow- 
ing cost: 

Interest  and   depreciation    $1,102.50 

Coal.   90  tons  at  $2.85 256.50 

Labor    1.437.80 

Teams    00.00 

Oil.  grease  and  waste   83.07 

Gasoline    9.00 

Repairs     94.50 

Total    $3,383.37 

This  gives  a  cost  for  excavation  of  16% 
cts.  per  cu.  yd.  Labor  on  embankment,  spread- 
ing, compacting  and  building  dikes  cost 
S782.50.  The  number  of  cubic  yards  of  em- 
bankment "estimated"   during  the  month   was 


scription  of  the  Stirling  boiler,  with  colored 
drawings  showing  the  general  layout,  and  also 
of  detailed  parts.     Also  arranged  for  burning  oil. 

Hardware.— Cloth;  714x10%  ins.;  185  pp.  Wie- 
busch  &  Hilger.  106-110  LaFayette  St.,  New- 
York,   N.   T. 

This  is  an  illustrated  catalog  and  price  list  of 
.\merioan  and  foreign  hardware  and  cutlery. 
Contains  various  tools  tor  building  trades,  con- 
tractors, blacksmiths,  etc.  Every  article  is  il- 
lustrated; sizes  and  prices  are  given;  a  com- 
plete catalog. 

Portable  Fireproof  Buildings. — Paper;  51/2x8% 
Ins.;  6  pp.  O.  K.  Harry  Steel  Co.,  Jefferson  Ave. 
and  Papin  Sts.,  St.  Louis,  Mo. 

This  folder  gives  illustrations,  descriptions,  in- 
structions for  erecting  and  sizes  and  prices  of 
the  various  fireproof  portable  buildings  which 
are  made  by  the  above  company.  The  buildings 
include  garages,  outing  camps,  railroad  stations, 
contractors'  housings  for  machinery  and  ve- 
hicles. 

Electric  Fans. — Paper;  Si4xl0i,4  ins.;  2  pp. 
Sprague  Electric  Co.,  527  West  34th  St.,  New 
York  City. 

This  catalog  contains  cuts  and  descriptions  of 
electric  fans  of  different  tj-pes  for  various  pur- 
poses. Diagrams  with  keys  are  given  to  facili- 
tate ordering. 

Electric  Drills.— Paper;  SV^xe  Ins.;  4  pp. 
Sprague  Electric  Co.,  527  W.  34th  St.,  New  Y'ork 
City. 

A  leaflet  describing  electrical  drills. 

Sargeant  Rock  Drills. — Paper;  6x9  ins.;  24  pp. 
Inger.>!Oll-Rand  Co.,  11  Broadway,  New  York 
City. 

A  catalog  giving  complete  descriptions  of  tri- 
pod and  column  drills,  w-ith  illustrations  of  the 
drills  and  their  various  parts.  Tables  of  dimen- 
sions,   weights,   etc..   are  given. 

Burrows  Ballbearing  Jacks. — Paper;  7*4x5  ins.; 
24  pp.  Topping  Bros.,  122  Chambers  St.,  New 
York. 

This  catalog  illustrates  screw  and  hydraulic 
jacks  of  from  10  to  15  tons  capacity.  The  book 
also  describes  in  detail  the  Jacks  and  their 
various  parts.  Besides  the  jacks,  several  pages 
are  devoted  to  track  drills,  clamps  and  tool 
■  grinders.  "Price  lists  are  given. 

Blasting  Powder. — Paper;  3i/4x6  ins.;  12  pp. 
E.  I.  Du  Pont  de  Nemours  Powder  Co.,  Wilming- 
ton, Del. 

This  booklet  gives  a  description  of  Monobel 
No.  1.  calling  attention  to  the  excellent  results 
to  be  h,id  from  the  use  of  this  explosive  in  cer- 
tain classes  of  quarry  and  ore  mine  blasting. 

Rail  Fastener. — Paper;  6x8  ins.;  4  pp.  A  S 
Chilsen,  Merrill,  Wis. 

.\  circular  describing  a  recently  patented  rail 
fastener,  which  is  designed  to  do  away  with  rail 
spikes. 

Sturtevant  High  Pressure  Blowers.— Paper;  614 


x9  ins.;  44  pp.    B.  F.  Sturtevant  Co.,  Hyde  Park, 
Mass. 

This  is  catalog  No,  175.  illustrating  and  de- 
scribing positive  high  pressure  blowers  for  con- 
veying materials,  for  cooling  processes,  blast 
furnaces  and  for  various  special  uses.  This 
book  is  full  of  useful  information  for  buyers  and 
for  users.  Contains  details  of  tests  with  meth- 
ods of  making  same.  Notes  on  the  installation 
of  l:ilowers  and  their  care  are  given. 

Jeffrey  Bulletin,  No.  42. — Paper;  6x9  ins.;  48 
pp.     The  Jeffrey  Mfg.  Co..  Columbus.  Ohio. 

This  book  contains  photographic  views  of  in- 
stallations of  Jeffrey  conveyors,  giving  excellent 
ideas  as  to  the  various  applications  of  conveyors 
for  handling  minerals.  Various  types  of  screens, 
as  well  as  roll  crushers,  pulverizers,  hoists,  dump 
cars,  lassies,  electric  locomotives,  coal  cutting 
machinery  and  crushers  are  shown. 

What  Is  Asphalt? — Paper;  3x6  ins.;  12  pp. 
Harry  Tipper.  The  Texas  Co..  17  Battery  PI,. 
New  York,  N.  Y. 

A  booklet  describing  the  composition  of  as- 
phalt and  the  preparation  and  uses  of  the 
various  Texaco  materials,  such  as  cement,  filler, 
road   asphalt,   macadam   binder  and  road  oil. 

The  IVlachinery  List. — Paper;  3%x6i4  ins.  A. 
H.   Hitchcock.  1220  Caxton  Bldg..  Chicago. 

No.  132  is  the  September  number  of  this  ref- 
erence list  for  buyers  of  sawmill  and  woodwork- 
ing machinery,  both  new  and  second-hand. 

Cobb  Building. — Circular:  7%x5i4  ins.  Stone 
&  Webster  Engineering  Corporation,  Boston, 
Mass. 

Illustrating  the  Cobb  building  of  Seattle. 

Walnut  Stain. — Paper;  5i/4.x9  ins.;  4  pp.  Bruno 
Grosche  ct  Co,,  5  Jones  Lane.  New  York. 

Circular  describing  a  walnut  stain  made  of 
high  boiling  oils. 

Buffalo  Concrete  Mixer. — Paper;  6x9  Ins.;  20 
pp.  Buffalo  Concrete  Mixer  Co.,  22  Builders' 
Exchange,  Buffalo,  N,  X. 

Latest  bulletin  of  the  company  making  this 
mixer.  It  gives  various  illustrations  of  the  ma- 
chine, with  descriptions  of  its  parts  and  of  dif- 
ferent work  done  where  the  Buffalo  mixer  has 
been  used. 

Coal  Handling.— Paper;  12x9  Ins.;  136  pp. 
Mead-Morrison  Manufacturing  Co.,  New  York 
Singer  Bldg.;  Chicago.  605  Monadnock. 

This  is  a  book  of  illustrations  of  machinery 
and  of  plants  where  this  company's  machinery  is 
mstalled.  It  covers  all  coal  handling  machinery 
electric  and  steam  hoists,  grab  buckets,  derrick 
swmgers,  belt  hoists  and  suspension  cableways. 

Directory  of   Principal   Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation—Secy.,  C.  H.  Lichty.  215  Jackson  Blvd., 
Chicago,    111. 

American  Society  for  Municipal  Improve- 
ments.—-Secy.  A.  Prescott  Folwell.  239  West 
39th  St.,  New  York,  N.  Y. 

American  Society  for  Testing  Materials.— 
Secy.  Edgar  Marburg,  Univ.  of  Pa,,  Phlladel- 
Dhla,   Pa. 

American  Society  of  Civil  Engineers. — Secy. 
C.  W.  Hunt.  220  W.  67th  St.,  New  York.  N.  Y. 

American  Society  of  Engineering  Contractors. 
—Secy.  Daniel  J.  Hauer,  Park  Row  Building. 
New  York,  N.  T. 

American  Street  and  Interurban  Railway  As- 
•oclatlon.— Secy.  B.  V.  Swenson,  29  W.  39th  St.. 
New  York,  N.  Y. 

American  Water-Works  Association. — Secy. 
J.   M.   Diven,   Charleston.   S.   C. 

Boston  Society  of  Civil  Engineers. — Secy.  S. 
E.   Tinkham,   60   City  Hall,   Boston.   Mass. 

Canadian    Society    of    Civil    Engineers. — Secy. 
Clement    H.     McLeod.     Montreal,     Can. 
tenance     of     Way    Association. — Secy.      K      H. 
Fritch,  Monadnock  Block,   Chicago.   111. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
St..    Philadelphia,    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University.  St.  Louis, 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy..  E.  K.  Hiles,  803  Fulton  Bldg.,  Pittsburg, 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Richard  L.  Humphrey.  Harrison  Bldg..  Phila- 
delphia.   Pa. 

New  England  Water-Works  Association. — 
Secy.    WUlard   Kent.   Narragansett  Pier,    R.   I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.— Secy.,  W.  E.  Emery,  P.  &  P.  U.  Ry., 
Peoria,    111. 

Society  for  the  Promotion  of  Engineering 
Education. — Secy.,  Henry  H.  Norris,  Cornell 
University.    Ithaca.    N.    Y. 

Technical  Society  of  the  Pacific  Coast. — Secy., 
Otto  Van  Geldern,  865  Pacific  Bldg.,  San  Fran- 
cisco,  Cal. 

Western  Society  of  Engineers. — Secv..  J.  H. 
Warder.    Monadnock   Block.   Chicago.   111. 
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The  Carterra  Co.  has 
turned  over  to  the  Hans- 
_^The  Doings  brough  Bros.,  1028  Market 
°^  of  the  ^"~St.,  San  Francisco,  Cal., 
the  contract  for  the  con- 
Week,  struction  of  2,000  It.  of 
quay  wall.  The  cost  of 
the  work  amounts  to  $222,000.— P.  Sanford 
Ross,  Inc.,  Jersey  City,  at  $2.64  per  cu.  yd. 
was  the  lowest  bidder  for  the  dredging  of 
the  St.  Johns  River  on  the  left  side  of  the 
stream  from  Catherine  St.  to  Hogans  creek 
in  Jacksonville,  Fla.  Capt.  George  R. 
Spalding  is  U.  S.  Engineer  in  charge  of  the 
work. — -Columbia  Contracting  Co.,  Portland, 
Ore.,  was  the  only  bidder  for  furnishing 
600,000  tons  of  rock  to  the  Columbia  River 
jettj'.  The  bid  was  as  follows:  525,000 
tons  of  rock,  Class  A,  B  and  C,  $1.12  per 
ton;  75,000  tons  class  D,  at  $1.25  per  ton. — 
North  American  Dredging  Co.,  at  .1075  cents 
per  cu.  yd.  w-as  low  bidder  for  the  improve- 
ment of  Bolivar  channel,  the  work  includ- 
ing aboilt  777,000  cu.  yds.  of  material. — 
Blows  &  Tuell,  Tacoma,  Wash.,  at  $103,- 
S74  has  been  awarded  the  contract  for  the 
construction  of  the  Nisqually  Power  Sta- 
tion.— Greiling  Bros.  Co.,  Green  Bay,  Wis., 
at  $149,468,  was  low  bidder  for  the  im- 
provement of  the  harbor  at  Racine,  Wis. 
Maj.  Charles  S.  Bromwell,  Milwaukee,  Wis., 
is  U.  S.  Engineer  in  charge  of  the  work, 
which  includes  the  construction  of  rein- 
forced concrete  caissons  and  pile  pier,  re- 
moving old  pier  and  dredging. — Commis- 
sioners of  Bolivar  County,  Miss.,  will  re- 
ceive bids  until  2:30  p.  m.,  Oct.  12,  for  the 
excavation  of  the  following  drainage  ca- 
nals: Bogue  Hasty;  Pecan  Bayou;  East 
Bogue  Hasty;  Icy  Bayou;  West  Bogue 
Hasty.  The  work  includes  52.6  miles  of 
work  and  975,025  cu.  yds.  of  excavation. 
W.  W.  Boone,  Cleveland,  Miss.,  is  Chief 
Engineer  of  the  Bogue  Hasty  Drainage 
District. — Flanagan  &  iMurphy,  Dauphin, 
Man.,  have  been  awarded  the  contract  for 
the  construction  of  a  water  works  ajid  sew- 
er system.  The  contract  price  is  $250,000. — 
The  contract  for  the  construction  of  the 
Canadian  Northern  Ry.  tunnel  six  miles 
west  of  Duluth,  Minn.,  has  been  awarded  to 
Wick  O'Connell  &  Co.,  Houghton,  Mich.,  at 
$90,000.— Bids  have  been  advertised  and 
will  be  received  until  Oct.  1  by  Henry  First, 
Chairman  of  the  Coal  Valley  Rural  Road 
Committee,  Moline,  111.,  for  the  excavating 
and  grading  of  the  road.  The  contract  in- 
cludes approximately  63,805  cu.  yds.  of  ex- 
cavation.— The  New  York.  Ontario  &  West- 
ern Ry.  Co.  has  awarded  the  contract  for 
grading  11  miles  of  right  of  way  to  Mc- 
Donald Construction  Co.,  Scranton,  Pa.,  for 
8200,000.— The  extension  of  the  Mexico 
Northwestern  R.  R.  is  now  finished  and 
opened  to  the  new  town  of  Pearson,  in 
Mexico.  This  extension  is  being  construct- 
ed from  Terrazas  to  Madera,  120  miles.  It 
will  form  a  new  railroad  route  through  the 
western  part  of  Chihuahua  and  will  be  the 
means  of  opening  for  development  large 
tracts  of  timber  and  several  rich  mineral 
districts. — All  previous  records  for  excava- 
tion on  the  Panama  Canal  in  the  rainy  sea- 
son were  broken  in  the  Central  Division 
and  in  Culebra  Cut  during  the  month  of 
August,  when  1,377,992  cu.  yds.  of  rock  and 
earth  were  taken  out  of  the  cut  and  234,404 
cu.  yds.  from  the  Chagres  section. — Accord- 
ing to  the  statement  of  the  U.  S.  Census 
Bureau  Sept.  17,  the  city  of  Chicago  gained 
28  per  cent  from  1900  to  1910.  The  bureau 
announced      that      Chic:i-:    '  .'-..,,.,    ,;. 


l:nii  is  2,185,283,  as  against  1,698,575  in 
1900,  and  1.099,850  in  1890.  Chicago,  of 
course,  still  retains  its  position  as  second 
city  of  the  United  States,  but  did  not  ap- 
proach New  York  in  point  of  increase.  New 
York  increased  from  1900  to  1910,  1,329,681, 
or  38  per  cent,  the  population  in  1910  being 
4,766,883,  as  against  3,437,202  in  1900.— Offi- 
cial announcement  has  been  made  that  the 
Pecos  &  North  Texas  Ry.,  the  70  mile 
stretch  of  track  between  Lubbock,  Tex.,  and 
Lamesa,  a  part  of  the  Coleman  cutoff  of  the 
Santa  Fe,  will  be  placed  in  operation  Oct.  1. 
— Track  laying  on  the  Temple  Northwest- 
ern Ry.  started  from  Temple,  Tex.,  on  Sept. 
13.  The  first  ten  miles  will  be  completed 
by  Nov.  1.— E.  DeV.  Tompkins,  81  E.  125th 
St.,  New  York  City,  at  $75,940,  was  low- 
bidder,  Sept.  10,  for  constructing  a  pier 
from  the  mainland  to  Cob  Dock,  Pier  D, 
at  the  New  York  Navy  Yard. — The  Coast- 
wise Dredging  Co.,  at  $56,980,  was  the  low 
bidder,  Sept.  15,  for  dredging  in  Bridgeport 
Harbor,  Conn.,  for  the  U.  S.  Government. 
The  work  includes  518,000  cu.  yds.  of 
dredging,,  the  bidding  price  being  11  cts. 
per  cu.  yd. — The  U.  S.  Engineers  have  re- 
cently made  a  report  upon  a  survey  for  a 
ship  canal  from  New  York  to  Philadelphia. 
The  report  states  that  a  practicable  route 
between  deep  water  in  New  York  Bay  and 
deep  water  in  the  Delaware  River  has  been 
found  which  does  not  cross  any  trunk  line  of 
railroad.  Three  branch  lines  are  crossed. 
For  the  most  important  of  the  three,  the 
railroad  can  cross  at  an  elevation  of  110 
ft.  above  the  canal  surface.  The  other  two 
can  be  carried  over  the  canal  so  as  to  leave 
a  clear  height  for  shipping  of  15  ft.  No 
fixed  bridges  are  projected.  The  distance 
from  the  Battery  in  New  York  City  to  the 
wharves  at  Philadelphia  is  about  80  'miles. 
Of  this  distance  25  miles  will  be  through 
the  open  waters  of  New  York  Bay,  30  miles 
across  the  State  of  New  Jersey  and  25 
miles  through  an  improved  channel  in  the 
Delaware  River.  The  approximate  estimate 
of  cost  varies  from  $38,725,000  for  a  lock 
canal,  70  ft.  summit,  125  ft.  bottom  width 
and  an  18  ft.  depth,  to  $53,632,000  for  a  sea 
level  canal  with  bottom  width  of  200  ft. 
and  a  25  ft.  depth. 


According    to    a    bulletin 
„  -rr.-  recentlv  issued  by  the  U.  S. 

borne   l-lgures    Census    Bureau    29     cities, 
on  the  which  in  1900  had  an  aggre- 

■f      .    p  gate   population   of    10,376,- 

L-aSt   census,     ^ij.!    no,^,  have  a   population 

of  13,596,819.  In  1890  the 
population  of  these  cities  was  7,904,140.  The 
percentages  of  increase  for  this  aggregate 
population  show  little  change  in  the  rate  of 
growth  during  the  two  decades,  being  for  the 
earlier  one  31.3  per  cent  and  for  the  later,  31 
per  cent.  The  high  rate  of  increase  is  not 
confined  to  any  one  geographical  section.  Of 
the  seven  cities  whose  rate  exceded  40  per 
cent  two,  Newark,  N.  J.,  and  Bridgeport, 
Conn.,  are  eastern ;  one,  Atlanta,  is  southern : 
and  four,  Detroit,  Denver,  Kansas  City  and 
Columbus,  are  western.  Of  the  two  citif-i  with 
the  lowest  rate  one  is  eastern  and  the  other 
is  western.  Remarking  upon  the  facts  pre- 
sented, the  bulletin  says :  "The  rates  of  in- 
crease for  Atlanta,  Detroit,  Denver,  and  Kan- 
sas city  must  be  regarded  as  phenomenally 
high,  but  even  more  extraordinary  is  the 
high  percentage  for  New  York,  which  ex- 
ceeds the  average  for  28  cities  in  the  group 
by  11.4  per  cent,  and  is  itself  exceeded  only 
In-  the  rates  of  seven  r'f'---      th.'   N'.-"    N'.-.r!- 
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City  rate,  moreover,  has  been  maintained 
at  its  present  high  point  for  two  decades,  and 
may  therefore  be  regarded  as  a  normal  rate 
for  that  city.  In  the  bulletin  54  cities  of  be- 
tween 25,000  and  100.000  are,  given,  showing 
an  aggregate  population  of  2,723,498,  as 
against  1,901,766  in  1900,  a  gain  of  43.2  per 
cent.  Of  these  -54  cities  31  show  a  higher  rate 
of  increase  for  the  last  decade  than  for  the 
previous  one.  So  far  no  decrease  is  noted  in 
anv  of  the  cities. 


Something    of    a    feat    in 

n  t     -a  ■  A      th^   erection   of    a   concrete 

concrete  Bridge  ^^idge  was  accomplished  by 

Work  on  the     the    Pennsylvania    Railroad 

D<.,,,,o„i„o^;o     '3st    month.      The    bridge. 

Pennsylvania.  ,yj,ich  was  of  reinforced 
concrete  construction,  was 
erected  on  the  main  line  of  the  Northern  Cen- 
tral Division,  which  extends  from  Washington 
to  Buffalo.  The  bridge  is  in  nine  sections  and 
was  erected  in  one  day,  not  a  single  train  be- 
ing delayed  or  thrown  off  schedule.  The  con- 
crete slabs  were  molded  previously  and  placed 
in  accessible  positions  along  the  tracks.  When 
everything  was  in  readiness  two  car  cranes 
tore  up  one  side  of  the  old  structure  and 
swung  it  to  the  solid  ground  adjoining.  The 
concrete  slabs  were  then  swung  into  position 
and  the  track  laid.  The  other  side  of  the 
bridge  was  then  handled  in  a  like  manner. 
This  use  of  concrete  for  bridge  purposes  by 
the  Pennsylvania  Railroad  brings  to  mind  a 
remark  once  made  by  the  late  William  Brown 
w-hen  chief  engineer  of  that  road.  Speaking 
of  concrete  he  said  that  he  didn't  believe  that 
man  could  make  a  better  stone  than  the  Lord 
by  taking  the  Lord's  stone,  breaking  it  up 
and  sticking  it  together  again. 


The   Chilean   Government 

TT    Q    «;      -for      ^^'  P^''^  ''^^  ^-  ^-  Sanitarv 
U.  S.  saniiary    Service  a  very  pretty  com- 

Expert  pliment.      That     country    is 

fnr  rViilp  preparing  to  reorganize  its 

lui  V.11J1C.  sanitary  service,  and  '  has 
turned  to  this  country  for 
aid.  It  has  requested  the  Treasury  Depart- 
ment, under  whose  jurisdiction  is  the  Public 
Health  and  Marine  Hospital  Service,  to  desig- 
nate a  hygienist  of  recognized  competence 
who  may  be  obtained  to  do  this  work.  The 
Secretary  of  tlie  Treasury  will  ask  the  Chilean 
Government  whether  it  wants  a  man  to  go  to 
Chile  and  remain  there  for  only  a  few  months, 
or  whether  it  wants  him  to  stay  for  several 
years.  He  will  also  inquire  as  to  the  com- 
pensation which  Chile  is  willing  to  pay  for  the 
services  of  such  an  expert.  The  Secretary  is 
willing  that  one  of  the  sanitary  experts  of  the 
Public  Health  and  Marine  Hospital  Service  go 
to  Chile  for  several  months,  but  if  the  ser- 
vices of  a  hygienist  are  required  for  a  longer 
period  he  will  ask  Surgeon  General  Walter 
Wyman,  of  that  service,  to  suggest  a  man  out- 
side of  the  government. 


Judged  from  their  letters 
Tj      ]•  u      _        it   would    seem    that    some 
tngiisn  as       ^^^    ^^^   jj,e    English   Ian- 
She  guage      mainly    to    conceal 
Tc  Writ  their  thoughts.   The  follow- 
is    wriT.  jj,g  letter,  written  by  a  con- 
tractor,  is  a  case   in   point 
A    bank    in    a    Massachusetts    town     owiis     a 
house    which   it   has   difficulty   in    renting   be- 
cause it  lacked  a  water  supply.    The  directors 
of  the  bank  decided  to  have  a  well  driven  and 
wrote  to  a  contractor  in  a  neighboring  town 
asking  him  to  give  an  estimate  of  the  cost  and 
r,   r.nrrt  on  the  te.isiliilitv  nf  the  project.    The 
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contractor's  letter,  according  to  the  Youth's 
Companion,   was   as  follows : 

Mr  H.  Best 
Barton  reference  determin-     Contractor 
ing  caliber  of  character         Mr  E.  Linskey 

Selectman 
Gentlemen  Per  Mr.  Larry  Croft 

I  herewith  transfer  all  possible  interest  of  at- 
tention as  may  invite  your  interest  in  a  Driven 
Well,  assuring  the  commendable  desire  of  fa- 


vorable   proceedings,   plus   the    importance    of 

your  valuable  reference  solicited. 

Positively     definite     conclusions     confounded 

with  the  meaning  of  fact  are  not  possible  to 

warrant. 

I   assure   you   the   cost   of   a   splendid   Driven 

Well  many  times  not  worth  the  mention,   or 

infinitesimal. 

In  connection  with  four  Driven  Wells,  hence, 

and  separate  from  three  Driven  Wells,  hence, 

I    am    bound    to    consider   your    wants     para- 


mount. 

A   comprehensive    explanation    per    vatum   on 

your  approval. 

Believe  me  to  be  j'our  obedient  servant. 

I.  Ducrow,  Pendexter 
P.  O.  484 
Please  permit 

Will  advance  reference  from  all  the  business 
men  in  Pendexter. 

Never    had    any    legal    proceedings    with    my 
fellow  man.  j    j) 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

It  is  reported  in  the  vicinity  of  Birming- 
ham, Ala.,  that,  officials  of  the  Illinois  Cen- 
tral are  considering  the  construction  of  an 
extension  of  the  line  from  Haleyville  to  Bir- 
mingham, a  distance  of  80  miles. 

It  is  rumored  in  Birmingham,  Ala.,  that  a 
number  of  Ohio  capitalists  have  plans  well 
under  way  for  the  construction  of  a  new 
railroad  from  Birmingham  to  the  Warrior 
river,  touching  the  stream  below  Tuscaloosa. 
The  new  railroad  is  to  be  an  independent  line 
and  will  cater  to  the  interests  of  all  other 
roads  which  will  need  trackage  into  and  out 
of  Birmingham  and  to  the  river  incident  to 
the  freight  development  that  is  expected  upon 
the  opening  of  the  Panama  canal 

The  Mobile  Terminal  &  Railway  Co.  has 
been  incorporated  in  Alabama,  with  headquar- 
ters at  Montgomery  and  proposes  the  con- 
struction and  operation  of  piers,  docks  and 
warehouses.  The  capital  stock  of  the  com- 
pany is  set  at  $5,000,000. 

The  committee  of  Demopolis,  Ala.,  has  suc- 
ceeded in  soliciting  subscriptions  amounting 
to  $12,000  for  the  construction  of  the  Bir- 
mingham, Demopolis  &  Scranton  R.  R.,  and 
it  is  believed  that  no  trouble  will  be  experi- 
enced in  obtaining  the  amount  required  by  the 
promoters. 

Arizona. 

Tlie  engineering  crew  of  the  Atchison,  To- 
peka  &  Santa  Fe  has  been  instructed  to  sur- 
vey a  line  from  Parker,  Ariz.,  to  the  North 
Star  mine,  recently  acquired  by  the  Guggen- 
heims.  The  proposed  road  will  pass  through 
the  La  Paz  District  and,  according  to  ad- 
vices from  Parker,  will  eventually  extend  to 
Yuma. 

Arkansas. 

Surveys,  according  to  announcement  report- 
ed to  have  been  made  by  C.  W.  Dodson,  Gen- 
eral Superintendent  of  the  Memphis.  Dallas 
&  Gulf  Ry.,  have  been  completed  for  the  con- 
struction of  the  extension  from  Murfrees- 
boro.  Ark.,  to  Graysonia.  The  largest  prob- 
lem encountered  in  the  work  was  the  selec- 
tion of  a  route  out  of  Murfreesboro. 

Board  of  directors  of  the  Gulf  &  Magnolia 
Northern  R.  R.,  mentioned  in  our  last  issue, 
at  a  recent  meeting  held  in  the  general  offices, 
Hope,  Ark.,  authorized  the  issuance  of  $250,- 
000  of  bonds.  Construction  work  will  be 
started  as  soon  as  some  minor  details  are 
arranged.  S.  Q.  Sevier,  Hope,  Ark.,  is  Presi- 
dent of  the  company. 

Several  cars  of  steel  have  been  received  at 
Mesa,  Ark.,  according  to  information  re- 
ceived from  Stuttgart,  Ark.,  for  the  construc- 
tion of  the  Stuttgart  &  Rice  Belt  R.  R.  Grad- 
ing work  is  being  pushed  rapidly.  George  C. 
Lewis  is  Vice  President  and  J.  W.  Under- 
wood is  Secretary  and  Treasurer. 

It  is  rumored  in  Stuttgart,  Ark.,  that  the 
officials  of  the  Cotton  Belt  Ry.  have  under 
consideration  the  construction  of  an  extension 
of  its  line  from  .Mmyra,  on  the  Stuttgart- 
Gillett  Branch  to  Helena,  giving  Stuttgart 
<lirect  railroad  connection  with  Helena  and 
shortening  the  distance  between,  the  latter 
city  and   Little   Rock   several   miles. 

.Announcement  has  been  made  by  R.  M.  Fob- 
ter,  Stuttgart.  Ark.,  promoter  of  the  Central 
Arkansas  it  Eastern  Ry.,  that  the  citizens  of 
Hazen,  Ark.,  will  meet  the  requirements  for 
an  extension  of  the  road  into  that  place  in 
the  near  future.     He  asked  a  bonus  of  $10,000 


and  right  of  way  from  Foster,  a  distance  of 
about  six  miles,  most  of  which  has  been  se- 
cured with  $7,000  of  the  necessary  bonus. 

California. 

Advices  from  Oroville,  Cal.,  state  that  M. 
J.  Lorraine,  Engineer  who  has  been  running 
lines  for  a  new  railroad  through  the  Beck- 
worth  Pass  and  middle  fork  of  the  Feather 
River,  has  announced  that  he  has  located  such 
a  route  with  no  grades  exceeding  1  per  cent 
and  that  between  Beckwith  and  Oroville  the 
route  is  30  miles  shorter  than  that  of  the 
Western  Pacific  and  between  the  latter  city 
and  San  Francisco  Bay  it  is  60  miles  shorter. 
No  information  could  be  obtained  as  to  who 
the   Engineer   represented. 

Owing  to  the  fact  that  the  Denver  &  Rio 
Grande  R.  R.  is  double  tracking  its  line  into 
Salt  Lake  City.  Utah,  it  is  rumored  in  that 
city  that  it  is  the  first  step  toward  the  con- 
struction of  a  line  from  the  present  terminus 
at  Marysville  to  Los  Angeles  and  San  Diego, 
Cal.,  for  which  surveys,  according  to  reports, 
have  been  under  way. 

The  Vallejo  &  Northern  Ry.  Co.  has  under 
construction  a  line  from  Vallejo  to  Sacra- 
mento, Cal.  Headquarters  of  the  company  are 
in  the  Alaska  Commercial  Bldg..  Sansome  St., 
San  Francisco.  T.  T.  C.  Gregory,  who  is  at 
the  head  of  the  organization,  also  has  offices 
at  Suisun  and  Sacramento,  Cal. 

Advices  from  Stockton,  Cal.,  state  that 
President  M.  J.  Gardner,  of  the  Stockton- 
Jenny  Lind  Interurban  R.  R.  drove  the  last 
spike  Sept.  5,  completing  the  line  from  Stock- 
ton to  Linden. 

Location  surveys  have  been  completed  for 
the  Porterville  Northeastern  Ry.  from  Por- 
terville  to  Springville,  Tulare  countv,  Cali- 
fornia, a  distance  of  16  miles.  The  company, 
which  has  secured  all  necessary  capital  for 
the  construction,  is  capitalized  at  $.300,000. 
Contract  for  the  line  will  be  let  at  once.  F. 
U.  Nofziger,  Porterville,  Cal.,  is  President 
and  C.  S.  Freedland,  Porterville,  Cal.,  is 
Chief  Engineer. 

City  Council  of  Oakland,  Cal..  has  granted 
the  Southern  Pacific  right  of  way  for  the 
new  Melrose-San  Leandro  line  through  the 
Talcott  property  north  of  East  Fourteenth 
St.  in  Melrose.  Under  the  terms  of  the 
agreement  the  company  must  macadamize  the 
space  between  the  tracks  and  12  ft  on  either 
side  of  7th  St. 
I  Board  of  Public  Works,  San  Francisco, 
Cal..  has  approved  the  plans  and  specifica- 
tions prepared  by  the  City  Engineer  for  the 
reconstruction  of  the  Geary  St.  railwav  as  a 
municipal  line  and  also  asked  the  Supervisors 
to  set  aside  $130,000  to  pay  for  the  rails.  Bids 
for  the  work  will  be  advertised  soon. 

.\dvices  from  Marvville,  Cal.,  state  that  the 
Southern  Pacific  will  soon  commence  the  im- 
provement of  its  line  from  that  city  to  Oro- 
ville. The  work  will  include  the  construction 
of  an  embankment  about  4  ft.  in  height. 

The  Southern  Pacific  will  apply  to  the  city 
council  of'  Oakland.  Cal.,  at  its  next  session 
for  a  franchise  on  Occidental  St.,  North  Oak- 
land, for  the  purpose  of  constructing  a  con- 
necting line  between  its  Oakland  and  Berkeley 
lines. 

Engineers  of  the  Humboldt  &  Eastern  R. 
R..  J.  H.  Leutell  in  charge,  have  completed  18 
miles  of  survey,  and  set  stakes  so  that  rail- 
road construction  can  be  started  at  any  time. 
Preliminary  survey  has  been  run  several 
miles  fm-ther.     The  completed  survey,  accord- 


ing to  advices  from  Weaverville,  Cal.,  is  in 
upper  Hayfork  Canyon  and  Hayfork  Valley 
and  work  is  now  being  pushed  in  the  lower 
Hayfork  Canyon.  The  other  crew  is  four 
miles  from  Good's  Mountain  Pass,  near  Bow- 
er's place.  They  have  located  twenty-five 
miles  of  road.  In  some  places  in  the  Good's 
Mountain  region  the  Southern  Pacific  survey 
is  right  on  top  of  the  Humboldt  &  Eastern.  ' 

The  Southern  Pacific  Ry.,  according  to  ad- 
vices from  San  Francisco,  Cal..  has  inaugu- 
rated service  over  the  new  Dumbarton  Bridge 
w;hich  crosses  the  southern  end  of  San  Fran- 
cisco Bay.  The  bridge  is  a  steel  structure. 
7,600  ft.  long,  with  double  tracks.  Together 
with  the  cut-off  line,  which  runs  from  New- 
ark, in  Alameda  countv.  to  Redwood  Citv, 
San  Mateo  county,  it  cost  $4,000,000.  The 
cut-off  is  primarily  for  freight  passage  and 
will  carry  all  Northwestern  and  Eastern  ship- 
ments into  and  out  of  San  Francisco. 

It  is  believed  in  Petaluma,  Cal..  that  another 
contract  will  soon  be  let  for  the  construction 
of  the  extension  of  the  Northwestern  Pacific 
toward  Humboldt  Bay.  At  the  present  time 
about  400  men  are  engaged  in  the  work  at 
that  end.  Steel  is  laid  for  a  distance  north 
of  Willits  and  the  balance  of  the  13-mile 
contract  will  be  finished  as  soon  as  possible. 
On  the  Eureka  end  of  the  gap  a  similar  state 
of  affairs  exists.  A  large  number  of  men. 
are  at  work  and  the  first  big  tunnel  has  been 
completed.  With  the  completion  of  the  work 
now  under  way  at  Willits,  there  will  be  but  a 
gap  of  less  tiian  70  miles  to  complete  the 
line    from    San    Francisco    to    Humboldt   Bay. 

Construction  work  on  the  Vallejo  &  North- 
ern Ry.  has  been  commenced,  according  to  the 
latest  information  received  from  Woodland, 
Cal.  A  corps  of  surveyors  will  in  the  near 
future  begin  the  location  of  a  direct  line  from 
that  city  to  Sacramento,  a  distance  of  about 
eighteen  miles.  It  is  said  that  the  surveyors 
will  select  a  line  that  runs  along  a  ridge  of 
high  land  stretching  from  Woodland  to  the 
river.  The  Woodland-Sacramento  road  will 
be  a  branch  of  the  Vallejo  Northern  from 
Vallejo  to  Sacramento,  and  it  is  reported  will 
be  extended  to  the  north  after  the  main  line 
is  finished.  The  only  delay  in  the  construc- 
tion all  along  the  line  will  be  the  cases  over 
the  right  of  way  that  are  now  in  court.  As 
soon  as  judgments  are  rendered  in  these,  a 
large  force  will  be  put  at  work  grading. 

Construction  work  is  progressing  rapidly 
on  the  Han  ford.  Summit  Lake  &  Southwest- 
err  R.  R.,  which  is  to  run  from  Han  ford,  the 
county  seat  of  Kings  county,  Cal..  through 
Panoche  Pass.  Hollister,  Watson villc  and  to 
.Santa  Cruz,  connecting  with  the  Ocean  Shore. 
The  line  will  connect  with  the  Southern  Pacific 
and  Santa  Fe  systems  at  its  Hanford  ter- 
minus. 

Stockholders  and  directors  of  the  Los  .An- 
geles Railway  Co.,  at  a  recent  meeting  held 
at  Santa  Barbara,  Cal..  took  into  considera- 
tion the  matter  of  increasing  the  capital 
stock  from  $5,000,000  to  $15,000,000.  The 
proposition  will  be  submitted  to  issue  $15.- 
000,000  in  bonds  to  take  up  the  present  debt 
and    for    constructing    new    lines. 

Colorado. 

The  North  American  Smelting  &  Mines 
Co.  have  under  consideration  the  construc- 
tion of  a  line  from  Golden,  Colo.,  to  Idaho 
Springs.  Engineers  are  already  in  the  field 
making   surveys    and    it    is     said     thnt     bonds 


September  21,  igro. 


ENGINEERING-CONTRACTING 


33 


amounting   to   $2,500,000    will     be     issued    for 
financing  the  project. 

Advices  from  Pueblo,  Colo.,  state  that 
about  30  grading  camps  with  3.000  men  are 
working  on  the  Rio  Grande  and  Colorado  & 
Southern  joint  double  track  between  Pueblo 
and  Walsenburg  and  it  is  believed  that  the 
improvement  will  be  completed  ready  for 
operation   by   August,   1911. 

Florida. 

The  contract  for  grading  and  preparing  the 
roadbed  for  seven  miles  of  track  on  the  south 
end  of  the  Tampa  &  Jacksonville  R.  R,  has 
been  awarded  to  J.  R.  Emerson  and  Oliver 
&  Kite,  of  Gainesville,  Fla.  It  is  the  plan  of 
the  contractors  to  start  work  immediately 
and  rush  the  job  to  completion. 

Georgia. 

Surveys  have  been  made  for  the  construc- 
tion of  a  steam  railroad  from  Toccoa,  Ga., 
to  Acrnesville,  Ga.,  a  distance  of  20  miles, 
and  a  charter  will  be  applied  for  at  once.  Pro- 
moters have  subscribed  about  $60,000  worth 
of  stock  and  are  desirous  of  interesting  about 
$()5,000  additional  capital.  J.  H.  Hicks, 
Clarkesville.  Ga.,   is  interested. 

The  Secretary  of  State  has  granted  a  com- 
mission to  capitalists  of  Augusta,  Aiken  and 
Edgefield  who  propose  to  build  the  Georgia 
&  Carolina  Ry.  They  plan  to  construct  a  line 
of  standard  gauge  road  from  the  town  of 
Hamburg,  opposite  Augusta,  on  the  Savannah 
River,  to  the  city  of  Spartanburg,  a  distance 
of  120  miles.  The  construction  of  the  road 
would  give  the  Carolina,  Clinchfield  &  Ohio 
Railw-ay  a  direct  route  to  Augusta  from  Spar- 
tanburg. Hamburg  is  located  on  the  Savan- 
nah river  and  thus  the  Clinchfield  would  be 
given  a  river  route  to  the  sea.  The  proposed 
capital  stock  is  $100,000  with  privilege  to  in- 
crease to  $2,500,000.  The  principal  place  of 
business  of  the  new  company  will  be  located 
at  Edgefield.  The  petitioners  are  Allen  W. 
Jones  of  Augusta,  Charles  C.  Howard  of  Au- 
gusta, A.  E.  Padgett  of  Edgefield.  Dan  Cros- 
land  of  .^iken  and  G.  R.  Coffin  of  Augusta. 

The  State  Department  of  Georgia  has 
granted  a  charter  to  the  Vidalia  &  South- 
eastern Ry.,  which  contemplates  the  construc- 
rion  of  a  road  from  Vidalia  to  Flemming,  in 
Liberty  county,  on  the  Atlantic  Coast  Line 
railroad,  a  distance  of  approximately  70 
miles.  The  road  will  traverse  the  counties 
of  Toombs.  Tattnall  and  Liberty,  and  will 
touch  at  Reidsville  and  Hinesville,  the  seats  of 
Tattnall  and  Liberty  counties,  respectively. 
Hinesville  is  situated  in  the  interior  of  Lib- 
erty county,  some  miles  from  any  railroad, 
and  Reidsville,  too,  is  more  or  less  inacces- 
sible. The  new  road  will  connect  the  sys- 
tem.s  of  the  Seaboard  Air  Line,  the  Macon, 
Dublin  and  Savannah,  and  the  Georgia  and 
Florida  railroad  at  Vidalia.  with  the  Coast 
Line  at  Flemming.  and  will  open  up  a  vast 
territory  of  productive  and  fertile  country. 
The  company  is  capitalized  at  $250,000.  F.  R. 
Durden  of  Savannah,  W.  O.  Donovan  of 
Macon,  and  J.  V.  Kelley  of  Reidsville.  are 
among  the  incorporators.  Saffold  &  Larsen 
of  Swainsboro.  and  W.  J.  De  Loach  of  Vidalia 
represent  the  petitioners. 

Illinois. 

A  meeting  was  recently  held  in  Morrison, 
111.,  to  discuss  the  matter  of  extending  the 
traction  line  from  Albany  to  Morrison  and 
Moline.    C.  E.  Peck,  .Albany,  111.,  is  interested. 

Officials  of  the  Sterling-Moline  Traction 
Co.  recently  held  a  meeting  with  the  business 
men  of  Walnut.  111.,  in  regard  to  the  proposi- 
tion of  extending  the  line  through  that  place. 
Inducements  have  been  offered  to  extend  the 
line  throu"h  Ohio  to  Mendota,  III. 

.Articles  of  incorporation  have  been  filed  in 
the  Recorder's  office  at  Belleville.  111.,  by  the 
St.  Clair  Traction  Co.  The  capital  stock  of 
the  new  company  is  $2,500.  and  the  incorpora- 
tors are  E.  L.  Thomas.  David  O,  Thomas.  C. 
A.  Heinzelmann,  L.  D.  Turner,  Jr.,  and  Wil- 
liam A.  Twenhoefel. 

Engineers  of  the  Elgin.  Joliet  &  Eastern  R. 
R.  are  now  at  work  laying  out  the  new  yards 
to  be  constructed  at  Rossville  Junction,  Ross- 
ville.  III.  Arthvir  Montzheimer.  Joliet,  111.,  is 
Chief  Engineer  of  the  company. 

Owing   to   the   construction   of   bridges   the 


Chicago,  Burlington  &  Quincy  Ry.  has  an- 
nounced that  the  completion  of  the  road  to 
Metropolis,  111.,  will  be  delayed  about  30  days, 
that  is,  to  the  middle  of  October.  Engineers 
in  charge  of  the  work  will  move  from  Her- 
rin.  111.,  to  Metropolis,  to  superintend  the 
work  there  and  across  the  river. 

Michael  Conroy,  general  and  railroad  con- 
tractor. Stockton,  111.,  announces  that  he  has 
taken  20  miles  of  work  near  Alton.  III.,  and  is 
preparing  to  start  active  work  at  once.  He 
also  has  some  nice  machine  and  wheeler  work 
to  let  at  good  prices. 

Indiana.  , 

NefT  Brothers,  formerly  of  Milford.  Ind., 
have  started  surveys  for  the  construction  of 
the  proposed  railroad  between  Mishawaka 
and  Bremen. 

A  mortgage  has  been  filed  in  the  county 
seats  of  Indiana  for  $40,000,000  by  the  Chesa- 
peake &  Ohio  R.  R.,  and  the  com- 
pany will  issue  bonds  not  to  ex- 
ceed that  amount  for  the  improvement 
of  the  Indiana  Branch,  the  greater  part  to 
be  done  on  the  track  between  Cincinnati.  O., 
and  Peru.  Ind.  Next  spring  the  officials 'will 
take  up  the  work  at  Peru  and  continue  it  to 
Chicago.  They  will  build  in  all  some  200 
culverts  between  Chicago  and  Peru  and 
will  install  several  new  switches  and  sets  of 
side  track.  They  want  to  do  all  they  can  be- 
fore winter  to  improve  the  tracks  in  order  to 
secure  a  better  outlet  to  Chicago  and  the 
Great  Lakes  for  the  Chesapeake  &  Ohio. 

The  construction  of  the  doulile  track  on  the 
Pennsylvania  R.  R..  between  Richmond  and 
Knightstown.  Ind..  is  considered  one  of  the 
greatest  engineering  feats  west  of  the  .Alle- 
ghanies.  The  cuts  in  some  places  are  sixty 
feet  deep  a'nd  in  others  the  fills  are  equally 
great.  The  work  when  completed  will  have 
cost  about  $1,000,000.  including  $60,000  for 
cement  arches  spanning  the  Blue  River  near 
Knightstown.  F.  N.  Crowell,  Richmond.  Ind., 
is   Division   Engineer. 

An  agreement  has  been  reached  by  the 
Board  of  Public  Works  and  the  Indianapolis 
Traction  &  Terminal  Co.  to  extend  F.ast 
Michigan  street  car  line  from  its  present  ter- 
minus at  Keystone  Ave. 

On  account  of  it  being  necessary  for  the 
Peoria  &  Pekin  Union  Ry.  to  construct  its 
new  bridge  7  ft.  higher  than  the  old  one  across 
the  Illinois  River,  the  Chicago.  Rock  Island 
&  Pacific  Ry.  will  have  to  elevate  about  half 
a  mile  of  double  track  to  a  level  7  ft.  higher, 
through  Peoria. 

Iowa. 

Commercial  Association  of  Ottumwa,  la., 
has  decided  that  the  construction  of  the  in- 
terurban  between  that  city  and  Iowa  City  can 
be  obtained  only  through  an  energetic  cam- 
paign. Plans  will  therefore  be  laid  at  orce 
for  raising  the  necessary  $100,000  for  the 
project. 

The  Fort  Dodge,  Des  Moines  &  Southern 
R.  R.  has  announced  that  the  branch  of  the 
Newton  &  Northwestern  Road,  running  from 
Fort  Dodge  Junction  to  Rockwell  City,  Iowa. 
will  be  in  operation  within  a  month.  The  old 
road  is  being  electrified,  the  poles  have  been 
set  and  rails  have  been  laid  and  bonded  as  far 
as  Govvrie. 

Members  of  the  Greater  Des  Moines  Com- 
mittee have  pledged  to  subscribe  for  $200,000 
worth  of  stock  of  the  Red  Oak  &  Northeast- 
ern  Ry. 

Surveyors  of  the  Great  Western  R.  R.  have 
completed  their  work  from  Des  Moines  to 
Clarion.  la.,  and  have  gone  to  new  fields, 
it  is  said,  in  Clarion,  to  run  a  line  from 
Osage.  J.  T.  Frame.  Clarion,  la.,  is  Engi- 
neer Maintenance  of  Way. 

Kimballton  Construction  Co.,  Atlantic,  la., 
has  been  awarded  the  contract  for  thj  con- 
struction of  all  concrete  work  on  the  new  rail- 
road to  Clarinda.  The  contract  price  amounts 
to  $18,000. 

Excellent  progress  is  reported  from  Belle 
Plaine.  la.,  upon  the  new  railway  from  Wa- 
terloo to  Keokuk  with  branches  from  Belle 
Plaine  to  Grinnell  and  Belle  Plaine  to  Key- 
stone, Vinton.  Independence,  etc.  It  will 
secure  for  Belle  Plaine  the  finest  and  cheap- 


est sort  of  electric  power  from  the  great 
dam  now  being  built  across  the  Mississippi 
river  at  Keokuk.  This  will  generate  over 
200,000  electrical  horse  power— as  much  as 
Niagara  Falls. 

Rattenborg.  Ross  &  Judd.  who  have  the  con- 
tract for  the  promotion  on  the  south  extension 
at  the  Atlantic.  Northern  &  Southern  will, 
accordmg  to  an  announcement  made  at  Green- 
lield.  la.,  commence  track  laving  about  Octo- 
ber 1.  Atlantic  City,  la.,  will  be  the  head- 
quarters of  the  crews. 

Kentucky. 

The  Owensboro  iK:  Rockport  Bridge  &  Ter- 
nunal  R  R.  Co.  has  applied  to  the  City  Coun- 
cil of  Owensboro,  Ky.,  for  the  right  of  way 
down  the  river  front  of  the  city.  Engineers 
have  been  in  the  field  for  some  time  and  op- 
tions have  been  secured  on  the  right  of  way 
between  Owensboro  and  Rockport,  both  in 
Kentucky  and  Indiana.  The  plan  contemplates 
the  building  of  a  bridge  and  if  the  plan  is  ul- 
timately successful  it  will  give  Owensboro  a 
direct  northern  outlet.  The  council  will  hold 
an  adjourned  meeting  to  take  action  on  the 
ordinance. 

Surveys  have  been  completed  and  are  on 
hie  with  maps  and  profiles  at  the  office  of  the 
Chief  Engmeer  H.  H.  Snyder,  41  Tod  Bldg 
Louisville.  Ky.,  for  the  construction  of  48 
miles  of  line  for  the  Louisville,  Lincoln  Farm 
&  Alammoth  Cave  Traction  Co.  Bids  will  be 
received  at  once  for  building  the  line  which 
will  extend  from  Mammoth  Cave  to  Glasgow, 
to  Buffalo  Lincoln  Farm  and  Hodgenville  Ky 
Charles  Vanden  Burgh,  Box  276,  Glasgow' 
Kv^.  IS  General  ]\Ianager  of  the  company 

Capitalists  of  Liberty  and  Moreland,'  Ky 
have  a  move  on  foot  to  erect  an  electric  rail- 
way line  from  Liberty  to  Moreland  The 
papers  are  being  circulated  in  Liberty  and  will 
be  sent  to  the  other  city  for  subscriptions  to 
stock.  The  intention  is  to  sell  $200,000  in 
stock,  the  amount  which  Engineer  Merri- 
weather  has  estimated  for  the  erection  of 
power  house,  build  lines  and  fullv  equip  with 
rolling  stock. 

According  to  advices  from  Warren  Kv  the 
Cumberland  Railroad  will  build  from't'here 
to  Brush  Mountain  Tunnel  and  the  Tve  Fork 
spur  will  be  built  from  Brush  Mountain  B  C 
MilnerVV.irren.  Ky.,  is  General  Manager  and 
Lniet  Engineer  if  the  company. 

Louisiana. 

Surveys  are  underway  by  the  engineers  for 
the  4o-mile  line  of  the  Louisiana  &  Arkansas 
Ky..  projected  from  Jena.  La.,  to  Vidalia  La 
l>y  way  of  Joiiesville,  La.  The  time  for  letting 
the  contracts  for  the  work  has  not  vet  been 
dclinilelv  decided  upon.  G.  Knobel.' Jena' is 
Chief  Engineer.  William  Buchanan  Texar- 
kana.  .\rk.,  is  President  and  W.  H.  Vance, 
Stamps.  .\rk.,  is  Engineer  of  Maintenance  of 
Way. 

-Announcement  has  been  made  by  E  P  Fox 
Manager  of  the  proposed  Lake  Arthur  ^ep- 
nings  &  Northern  R.  R..  at  Lake  Arthur,  "La 
that  engineers  had  been  secured  and  that  the 
survey  for  the  new  line  would  be  made  at 
once,  although  he  had  not  decided  at  which 
end  to  start  the  preliminary  work. 

City  Council  of  Baton  Rou.ge,  I^.,  has  ap- 
pointed a  committee  to  investigate  the  matter 
of  constructing  a  belt  line  throughout  the  citv 
connecting  the  difTerent  lines  in  order  to  re'- 
lieve  the  present  congestion.  The  construc- 
tion of  a  modern  dock  and  warehouse  is  also 
under  the  consideration  of  the  body. 

.\t  an  election  recently  held  in  West  Men-  . 
roe.  La.,  to  decide  on  the  question  of  voting 
a  5-mill  tax  in  favor  of  the  proposed  road 
to  Farmersville  and  on  to  a  connection  with 
the  Chicago,  Rock  Island  &  Pacific,  went  in 
favor  of  the  proposition  by  a  large  majority. 
The  tax  will  run  until  '  $70,000  has  been 
paid.  Monroe  will  vote  later  on  a  proposition 
to  give  a  bonus  of  $150,000.  The  connection 
with  the  Rock  Island  will  be  made  either  at 
Junction  City  or  El  Dorado,  Ark.,  and  the 
line  will  continue  to  Hope.  Ark. 

Massachusetts. 

Officials  of  the  Springfield  Traction  Co., 
who  are  contemplating  the  construction  of 
an    electric    line    into    Ludlow,    Mass.,    have 
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asked  the  city  council  for  a  location  there. 
The  proposed  route  for  the  extension  starts 
at  the  Indian  Orchard  end  of  the  Ludlow 
bridge,  crosses  the  bridge,  and  enters  East 
St.,  running  in  an  easterly  direction  to  Se- 
wall  St.  It  runs  up  Sewall  St.,  to  Winsor' 
St.  and  along  Winsor  as  far  as  Franklin  St., 
where  the  extension  will  end. 

The  resignation  of  Lucius  Tuttle.  President 
of  the  Boston  &  Maine  R.  R.,  and  the  appoint- 
ment of  Charles  C.  Mellen,  President  of  the 
New  Haven  R.  R.,  to  act  in  that  capacity 
means,  according  to  advices  from  Boston, 
Mass.,  the  practical  consummation  of  the 
merger  of  that  road  with  the  New  Haven, 
which  has  generally  been  accepted  as  a  fact 
for  the  past  year. 

Maryland. 

The  VValbrook  Improvement  Association  at 
a  recent  meeting  on  Ninth  St.,  Baltimore,  Md., 
decided  to  ask  the  United  Railways  Company 
not  to  make  the  proposed  change  in  the  route 
of  the  Edmonson  avenue  street  car  line,  but 
to  establish  another  line  to  connect  Walbrook 
and  Northwest  Baltimore  directly  with  South- 
west Baltimore,  which  was  to  be  the  object 
of  the  Edmonson  avenue  line  if  the  change 
was  made. 

Michigan. 

It  was  recently  voted  in  Bessemer,  Mich., 
to  grant  a  franchise  for  a  street  car  line  in 
that  city  connecting  with  the  county  seat  and 
Ironwood.  The  franchise  -was  granted  to  the 
parties  having  an  option  on  the  Ironwood- 
Hurlev  Street  Car.  Lighting  and  Water 
Plants'. 

The  Lake  Michigan  &  Kalamazoo  Railroad 
Company  has  filed  articles  of  incorporation 
with  the  Secretary  of  State  and  proposes  the 
construction  of  a  railroad  from  Kalamazoo  to 
Benton  Harbor.  The  capital  stock  of  the  com- 
pany is  $25,000.  William  Baker,  Coloma,  is 
president ;  William  C.  Klumb,  Kansas  City,  is 
secretary  and  treasurer ;  John  H.  Notley,  Kala- 
mazoo, is  attorney.  A  request  for  a  franchise 
will  be  filed  at  the  meeting  of  the  Kalamazoo 
City  Council  Oct.  3. 

Lake  Michigan  &  Kalamazoo  Ry.  Co.  w'ill 
soon  apply  to  the  city  of  Kalamazoo,  Mich., 
for  a  franchise  to  operate  an  electric  line  on 
the  streets  of  that  city.  As  proposed  the  line 
will  run  from  Benton  Harbor  and  St.  Joseph 
to  Kalamazoo  along  the  following  route ; 
Starting  at  St.  Joseph,  it  will  go  through  Ben- 
ton Harbor,  then  to  Coloma,  Watervliet, 
Hartford.  Law-rence.  Paw  Paw.  .A.lpena  and 
into  Kalamazoo.  It  will  also  strike  Lake  Cora 
and  Paw  Paw  Lake  and  will  pass  through  the 
main  streets  of  all  the  villages  along  the  line. 
On  the  proposed  line  the  company  owns  15 
miles  of  private  right  of  way. 

O'Connell  &  Co.,  Houghton,  Mich.,  have 
awarded  the  contract  at  $90,000  for  the  con- 
struction of  a  tunnel  530  ft.  in  length  through 
a  small  mountain  on  the  Canadian  Northern 
Ry.,  about  G  miles  west  of  Duluth,  Minn. 

The  crew  of  the  Northern  Construction  Co., 
has  started  work  on  the  double  tracking 
south  on  Washington  Ave.,  from  Washtenaw 
to  Main  St.,  Lansing,  Mich.  After  this  sec- 
tion has  been  double  tracked  the  parts  of  the 
section  needing  double  tracking  from  Wash- 
tenaw St.  to  Ottawa  will  be  started,  if  the 
weather  is  in  the  least  favorable. 

The  Michigan  Central  R.  R.  opened  its  new 
tunnel  under  the  Detroit  River  between  De- 
troit, Mich.,  and  Windsor.  \  double  track 
runs  through  the  tunnel,  which  was  recently 
completed  at  a  cost  of  $10,000,000. 

Track  laying  crew  of  Handy  Bros.'  new 
railroad,  according  to  advices  from  Bay  City, 
Mich.,  have  reached  the  Quannicassee  river. 
The  bridge  over  the  stream  has  been  completed 
for  several  montlis,  and  the  big  machine  used 
to  lay  the  rails  will  cross  the  bridge  and 
start  across  Tuscola  county.  The  work  will 
bo  pushed  to  the  limit,  and  it  is  expected  the 
rails  will  reach  Akron  within  a  week.  In- 
dications point  to  the  steel  bands  being  ex- 
tended through  to  Caro  within  the  next  forty 
days. 

Minnesota. 

Ear!  Luce.  President  of  the  electric  railway 
company  which  proposes  the  construction  of  a 
lino  ;"rom  Central  Market.  Minneapolis   Minn.. 


to  Watertown,  Minn.,  has  accepted  the  ordi- 
nance passed  by  the  city  council  of  Minneap- 
olis providing  that  the  line  be  completed  by 
this  winter.  It  is  announced  that  500  tons  of 
72-lb.  rails  have  already  been  ordered. 

Work  has  been  resumed  by  the  crew  laying 
the  steel  in  Bemidji,  Minn.,  and  vicinity  for 
the  Plunimer-Moose  Lake  line  of  the  Minne- 
apolis. St.  Paul  &  Sault  Ste.  Marie  Ry.  The 
span  crosses  the  Mississippi  River  and  has 
been  coinpleted  and  steel  laid  across.  Track- 
layers are  on  the  last  lap  of  25  miles  to  com- 
plete the  main  line  from  Moose  Lake  to 
Plunimer.  The  line,  according  to  announce- 
ment, reported  to  have  been  made  by  officials, 
will  be  open   for  operation  bv  October  1. 

Wick  O'Connell  &  Co.,  Houghton,  Mich., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  tunnel  six  iniles  west  of  Du- 
luth Minn.,  for  the  Canadian  Northern  Rail- 
way at  $90,000.  The  tunnel  will  go  530  ft. 
through  a   small  mountain. 

Missouri. 

The  Springfield  &  Western  R.  R.  Co.  has 
been  organized  with  a  capital  stock  of  $2,000,- 
000,  and  a  charter  secured  for  the  construc- 
tion of  an  electric  line  from  Springfield  to 
Joplin,  Mo.,  via  Benetts,  Piano,  Halltown, 
Paris  Springs,  Miller.  Red  Oak,  Avilla  and 
Carthage,  with  a  tap  from  Paris  Springs,  via 
Mount  Vernon  to  Monett  and  Pierce  City, 
comprising  100  miles  of  trackage.  Parties  are 
to  take  the  field  as  soon  as  they  can  be  or- 
ganized for  the  purpose  of  surveying  the  sys- 
tem. Directors  and  officers  of  the  company 
are  as  follows :  H.  D.  Mackay,  President ;  1 
N.  Smith,  Vice  President;  J.  I.  Woodfill, 
Secretary;  J.  P.  McCammon,  Attorney;  M. 
M.  Hollenback,  Chief  Engineer ;  all  of  Spring- 
field, Mo. 

Advices  from  Columbia,  Mo.,  state  that  con- 
tracts for  the  construction  work  on  the  St. 
Louis-Kansas  City  Electric  Ry.  will  be  let  in 
October  and  active  work  will  be  started  this 
fall  on  the  line  to  tap  the  Boone  County 
coal  fields,  on  which  the  company  has  secured 
leases  covering  10,000  acres.  H.  V.  Johnson 
is   General   .Attorney   of   the   company. 

Montana. 

Information  received  from  Billings,  Mont., 
states  that  excellent  progress  is  being  made 
on  the  branch  line  of  the  Northern  Pacific 
being  constructed  south  from  Mandan,  N. 
Dak.,  along  the  Cannon  Ball  River  and  thence 
west.  The  line  has  been  completed  as  far  as 
Flasher  and  will  be  into  Mott  by  October  1. 
All  the  grading  has  been  completed  and  the 
steel  is  now  being  laid. 

Contractors  have  work  under  way  on  the 
Dorsey  Tunnel  of  the  Northern  Pacific  Ry., 
according  to  advices  from  Missoula,  Mont., 
and  the  job  will  be  pushed  with  all  possible 
haste  to  completion. 

Advices  from  Helena  state  that  more  than 
600  miles  of  new  railway  track  will  be  laid  in 
Montana  at  a  cost  of  about  $25,000,000,  ac- 
cording to  an  announcement  made  recently 
by  prominent  railway  officials.  Right  of  way 
has  been  secured  for  the  greater  part  of  this 
new  mileage,  and  a  number  of  parties  of  sur- 
veyors are  in  the  field  locating  the  remainder 
of  the  mileage  to  be  constructed.  One  of  the 
most  important  of  the  new  lines  is  to  be  con- 
structed as  a  cutoff^  for  the  Northern  Pacific, 
extending  from  Glendive  to  Helena,  a  distance 
of  350  miles.  This  road  will  pass  through 
Dawson,  Fergus  and  Meagher  counties,  which 
is  a  new  and  sparsely  settled  section,  offering 
many  opportunities  for  the  homeseekers.  The 
chief  purpose  for  the  construction  of  this 
new  line  is  to  give  a  more  direct  route  from 
St.  Paul  to  the  coast.  It  will  parallel  the  Mil- 
waukee road  from  Miles  City  to  Meagher, 
but  at  an  average  distance  of  25  miles. 

Advices  from  Missoula,  Mont.,  state  the 
the  Polson-Whitefish  Electric  Railway  Com- 
pany, organized  last  year  "for  the  construction 
of  a  trolley  line  betw-een  Poison  at  the  foot 
of  Flathead  I.-ake  to  Whitefish,  is  progressing 
steadily  and  has  secured  almost  all  the  neces- 
sary capital  for  the  work. 

"The  Chicago,  Milwaukee  &  Puget  Sound 
Railroad  has  completed  the  reconstruction 
of  the  line  recently  destroyed  by  the  fire  seven 
days  before  the  scheduled  time.     Without  los- 


ing a  moment's  titne  the  officials  of  the  com- 
pany hurried  an  army  of  men  to  the  scene  of 
the  trouble  and  a  few  days  ago  an  unbroken 
line  of  steel  stretched  through  the  burned- 
over  district.  The  two  forces,  one  working 
from  the  east  and  one  from  the  west,  met 
at  Bridge  No.  5  on  the  west  side  of 
the  tunnel.  Division  Engineer  Osgood  said, 
according  to  advices  from  Missoula,  Mon- 
tana: "I  consider  the  work  done  in  recon- 
structing the  line  in  14  days  to  be  one  of  the 
liest.  if  not  the  best,  pieces  of  railroad  repair 
work  ever  accomplished.  Our  original  esti- 
mate on  the  time  necessary  to  repair  the 
$1,000,000  damage  was  21  days,  but  we  kept 
plugging  away  and  clipped  day  after  day  from 
our  schedule  until  we  finished  seven  days 
earlier  than  we  had  anticipated."  The  first 
train  will  be  run  over  the  line  some  time 
today." 

Nebraska. 

Promoters  of  the  Nebraska  Transportation 
Co.,  which  projected  the  construction  of  a 
line  from  Omaha  to  Fremont.  Nebr.,  are  now 
proposing  to  extend  the  project  to  include  a 
line  to  Madison  through  Maple  Creek  Valley 
northwest  to  Fremont. 

Nevada. 

The  Nevada  Salt  Borax  Co.  has  complet- 
ed surveys  and  secured  necessary  capital  for 
the  construction  of  its  24-mile  line  from  Fal- 
lon, Nev,,  to  Sand  Springs,  via  Hill.  Contract 
for  the  work  will  be  let  in  about  90  days. 
George  Otis  Draper,  New  York,  is  President 
C.  M.  Clark,  Fallon,  Nev.,  is  Chief  Engineer, 
and  C.  W.  Kinney,  Fallon,  Nev.,  is  interested. 

Sijrvey  is  under  way  by  W.  H.  Kirk,  Chief 
Engineer,  Virginia  &  Truckee  R.  R.,  Carson 
City.  Nev..  for  the  construction  of  a  line 
north  of  Virginia  City  to  the  Union  Shaft  to 
furnish  transportation. 

Survey  has  been  completed  for  the  railroad 
to  be  constructed  between  Culprite,  Nev.,  and 
Independence,  Cal.,  and  capitalists  are  now  in- 
specting the  right  of  way,  after  which,  pro- 
viding everything  is  satisfactory,  construction 
work  will  be  started.  The  line,  as  proposed, 
will  pass  through  Lida,  and  will  afford  an  op- 
portunity for  the  handling  of  the  ores  of  that 
district. 

New  Jersey. 

Advices  from  Long  Branch.  N.  J.,  state  that 
the   Atlantic  Coast   Electric  R.   R.  has  nearly 
completed  the  spur  between   Patten  Ave.  and 
the   North   Long  Branch.     It   is  believed   that  ' 
this  spur  will  ultimately  extend  to   Seabright.  ^ 

The  stockholders  of  the  Newark  &  Bloom-  I 
field  R.  R.,  a  subsidiary  company  of  the 
Lackawanna,  have  voted  to  increase  the  capi- 
tal stock  to  $1,600,000  from  $300,000.  Permis- 
sion of  the  New  Jersey  Railroad  Commission 
will  have  to  be  secured  before  any  of  the  new 
capital  can  be  issued.  The  proposed  increase 
is  for  work  on  the  road,  including  depressing 
of  tracks  and  construction  of  new  stations  at 
Watsessing  and  Bloomfield. 

New  York. 

The  Jamestown  Street  Railway  Co.,  James- 
town, N.  Y.,  has  applied  to  the  city  council  for 
permission  to  lay  an  additional  track  from 
Third  Street  down  Main  Street  to  the  switch 
opposite  the  Humphrey  House  in  Brooklyn 
Square,  and  also  to  extend  its  East  Second 
Street  tracks  across  Main  and  out  West  Sec- 
ond Street  to  the  intersection  of  its  Cherry 
Street  tracks.  The  company  agrees  to  replace 
the  pavement  torn  up. 

Re.garding  the  report  from  Galveston  that 
the  Missouri,  Kansas  and  Texas  and  South- 
ern Pacific  companies  were  contemplating 
building  large  terminals  at  Port  O'Connor, 
Texas,  and  that  representatives  of  these  two 
companies  were  now  investigating  the  situa- 
tion with  the  idea  of  obtaining  an  entrance  to 
the  town,  it  is  stated  at  the  offices  of  both 
companies  in  New  York  City  that  there  is  no 
foundation   in    fact   for   the   statement. 

Ground  has  been  broken,  according  to  in- 
formation received  from  Prospect,  N.  Y.,  and 
work  well  under  way  on  the  construction  of 
a  new  railroad  for  stone  transportation  from 
the  Thomas  quarry  to  the  M.  &  M.  R.  R. 

W.  A.  Boland.  New  York  City,  recently  vis- 
ited Centerville,  la.,  to  make  arrangements  for 
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the  construction  of  the  Siauhcrn  Iowa  I  rac- 
tion  Company's  line  between  that  city  and 
Albia.  He  annoimced  that  the  work  would  be 
started  in  a  short  time. 

The  Brooklyn  &  Jamaica  Bay  Ry.  Co.,  which 
was  incorporated  June  2,  1910.  has  filed  sur- 
veys for  the  proposed  3-mile  line  from  East 
New  York  to  Jamaica  Bay,  terminating  at 
"Old  Mill"  Spring  Creek.  Capital  for  the 
construction  has  been  promised  and  contracts 
will  be  let  as  soon  as  permission  can  be  ob- 
tained from  the  city.  Fred  W.  Langston.  New 
York.  Engineer,  Horace  J.  Subers,  25  Broad- 
way. New  York  Citv.  President,  and  Ogden 
P.  Pell.  54  New  ot..  New  York  City,  is  Sec- 
retary. 

The  London  Construction  Co.,  New  York 
City,  which  has  the  contract  for  the  con- 
struction of  the  Galesburg  &  Rock  Island 
Traction  Company's  line,  announces  that  work 
will  be  started  at  once.  According  to  the 
contract  the  plan  was  to  start  crews  at  Gales- 
burg and  Alexis,  through  which  place  the 
road  will  pass,  these  crews  to  work  toward 
each  other,  thus  completing  this  end  of  the 
road   at  the  earliest  possible  time. 

Surveys  and  plans  have  been  completed  by 
the  engineers  of  the  Buffalo-Lake  Erie  Trac- 
tion Co.,  for  the  reconstruction  of  the  line 
east  from  the  village  of  North  East  across  the 
Big  State  Line  Gulf  and  into  the  township  of 
Ripley.  According  to  the  information  re- 
ceived from  Westfield,  N.  Y.,  The  Thomas 
Fitzgerald  Company  of  Fredonia  expects  to 
build  the  roadway  and  do  the  electric  installa- 
tion work  on  the  new  line.  The  contracts  to 
be  let  will  include  a  900  foot  bridge  spanning 
the  big  gulf.  This  bridge  will  be  one  of  the 
largest  trolley  bridges  in  the  world  and  will 
equal  in  height  and  length  the  big  Nickel  Plate 
railroad  bridge  over  the  same  gulf,  which 
is  but  a  short  distance  from  the  site  of  the 
proposed  trolley  bridge.  The  new  road  will 
be  on  private  right  of  way,  will  cut  out  the 
heavy  grades  and  dangerous  track  where  the 
road  now  winds  down  into  Eighteen  Mile 
Creek  gulf,  crosses  that  stream  and  again 
winds  up  out  of  the  gulf  of  the  west  side, 
and  will  give  an  air  line  route  from  Ripley  to 
North  East,  cutting  down  the  running  time  be- 
tween those  places  at  least  fifteen  minutes. 

The  Bessemer  &  Lake  Erie  R.  R.  will,  ac- 
cording to  advices  from  Buffalo,  N.  Y.,  have 
the  new  track  between  East  Pittsburg  and 
Conneaut  Harbor  completed  between  October 
1  and  15.  The  new  track  will  give  the  com- 
pany 165  miles  of  double  track  between  the 
two'  cities.  H.  T.  Porter,  Greenville,  Pa.,  is 
Chief  Engineer  of  the  Company. 

The  New  York  Dock  Ry.  Co.,  which  was 
incorporated  in  that  city  May  14,  1910,  has 
filed  an  application  with  the  Public  Service 
Commission  for  a  certificate  of  public  con- 
venience and  necessity  for  a  railroad  within 
the  property  of  the  New  York  Dock  Com- 
panv.  which  extends  along  the  Brooklyn  wa- 
ter front  for  about  three  and  a  half  miles, 
from  Catherine  Ferry  to  a  point  south  of  At- 
lantic  Basin. 

North  Carolina. 
The  building  of  the  Isothermal  Traction 
Company's  line  from  Gastonia  to  AsheviUe, 
N.  C,  is  now  practicallv  assured.  Preliminary 
work  on  the  proposed  road  has  reached  the 
point  where  the  proposition  can  be  financed 
and  it  only  remains  for  the  directors  to  con 
elude  some  minor  details  for  the  funds  neces- 
sary for  the  construction  of  the  line.  At  a 
meeting  of  the  board  of  directors  M.  L.  Mau- 
ney,  cashier  of  the  Cherryville  National  bank, 
w-as  elected  treasurer,  vice  J.  F.  Black,  re- 
signed. Col.  J.  T.  Gardner,  of  Shelby,  was 
made  second  vice  president,  and  R.  B.  BaD- 
ington,  of  Gastonia,  was  elected  to  the  board 
as  the  director  from  Gastonia.  The  selection 
of  a  director  from  AsheviUe  will  complete 
the  personnel  of  that  body. 

Chief  Engineer  C.  H.  P.  Cornell  of  the 
Southbound  R.  R.,  has  announced  at  Wins- 
ston-Salem,  N.  C,.  that  it  is  hoped  by  the 
company  to  have  all  of  the  track  connected 
up  some  time  during  October. 

The  Roanoke  Valley  R.  R.  Co^  '^3„!,„''"^ 
chartered  with  a  capital  stock  of  ^^oO.OOO  and 
proposes  the  construction  of  a  railroad  trom 
Thelma  on  the  Seaboard  Air  Line  to  a  point 


on  the  boundary  line  between  North  Caro- 
lina and  Virginia.  The  incorporators  are  W. 
N.  Jones  of  Raleigh,  N.  C,  D.  P.  Camp  of 
Franklin,  Va.,  and  others. 

North  Dakota. 

A  survey  has  been  completed  by  Engineers 
of  Great  Northern  Ry.  for  the  construction 
of  a  line  from  Hutchinson,  Minn.,  to  Fargo,  N. 
Dak. 

J.  M.  Ramsey,  Mandan,  N.  Dak.,  is  seri- 
ously considering  the  construction  of  an  elec- 
tric line  from  that  city  to  Bismarck  and  he 
has  opened  communications  with  J.  C.  John- 
son of  the  latter  city  to  determine  the  feasibil- 
ity of  such  a  move.  The  promoter  states  that 
eastern  capitalists  are  interested  and  will  pro- 
vide sufficient  funds  for  the  work  at  any  time. 

Ohio. 

Riggs  &  Sherman  Co.,  Toledo,  O.,  is  mak- 
ing surveys  for  the  construction  of  the  pro- 
posed electric  railway  from  Fayette,  O.,  via 
Montpelier.  O.,  to  Butler.  Ind.  .Mthough  no 
definite  information  can  be  obtained  concern- 
ing the  interests  backing  the  proposition,  it  is 
rumored  that  H.  R  Bucklin.  Elkhart.  Ind., 
who  is  building  a  line  east  of  that  city,  is  pro- 
moting the  new  project.  With  the  exception 
of  a  stretch  of  about  eight  miles,  the  Bucklin 
road  is  open  and  in  operation  from  Elkhart 
to  Angola,  the  latter  terminus  being  within  12 
miles  of  the  Ohio-Indiana  state  line,  or  about 
20  miles  from  Pioneer,  the  western  terminus 
of  the  Toledo  &  Western,  owned  by  the  Tole- 
do Railways  &  Light  Co.  The  T.  &  W.  also 
passes  through   Fayette. 

A  conference  has  been  held  recently  at 
Coshocton,  O.,  concerning  the  construction  of 
an  interurhan  line  betw-een  Zanesville  and 
Coshocton  and  east  to  Uhrichsville.  W.  E. 
Sprangeler.  Cleveland,  O. :  William  B.  Jackson, 
Chicago,  111.,  and  Engineer  John  Hanlon, 
Coshocton,  are  interested.  For  five  years  the 
interurban  line  between  Zanesville  and 
Uhrichsville  has  been  passed  before  the  peo- 
ple as  a  surety.  The  route  which  follows  the 
Tuscarawas  river  to  a  point  near  Tuscarawas. 
was  surveyed  and  a  good  line  established. 
Rights  of  way  were  secured  with  little  diffi- 
culty, but  owing  to  certain  conditions  the  line 
was  never  started,  and  there  is  nothing  to 
show  where  the  line  run  except  blue  prints. 
The  proposed  line,  built  from  Zanesville 
east  to  Urichsville.  where  it  strikes  the  N.  O. 
T  lines  is  in  one  of  the  thickly  settled  portions 
of  Ohio.  For  years  it  has  been  the  desire  of 
railroad  builders  to  establish  an  electric  line 
over  the  route  which  is  without  apparent 
grade  for  miles  and  miles. 

Information  received  from  Mc Arthur,  O., 
states  that,  plans  are  under  way  for  the  con- 
struction of  an  lectric  line  from  Gallipolis 
on  the  Ohio  River,  through  29  counties  to 
Lake  Erie  at  the  mouth  of  the  Sandusky  Riv- 
er. 

An  agreement  will  probably  be  reached 
soon  by  the  County  Commissionei-s  at  Akron, 
O.,  and  the  officials  of  the  Northern  Ohio 
Traction  &  Light  Co.,  with  a  reference  to  the 
location  of  the  tracks  on  Cuyahoga  Falls  Ave. 
The  county  proposes  to  place  the  tracks  in 
the  middle  of  the  thoroughfare  and  have  pave- 
ment on  both  sides,  the  company  paying  for 
half  the  pavement.  Charles  Currie  is  General 
Manager  of  the  Traction  &  Light  Co. 

Chicago  capitalists,  including  C.  H.  Griffith 
and  Robert  Smith,  have  under  consideration 
the  construction  of  the  proposed  railroad 
trom  Findlay  to  Marion,  O.  They  propcse 
to  operate  the  line  with  gasoline  instead  of 
electricity  and  thereby  cut  down  the  con- 
struction cost.  This  scheme  has  been  con- 
templated by  different  parties  for  the  past  six 
years! 

Oklahoma. 

Advices  from  Guthrie,  Okla.,  state  that  a 
deed  of  trust  has  been  filed  with  the  secretary 
of  state  by  the  Denver,  Kingfisher  and  Gulf 
Railway  Company,  w-hich  was  chartered  some 
time  ago  to  build  northw-est  from  Oklahoma 
City  through  the  counties  of  Oklahoma,  Ca- 
nadian. Kingfisher,  Blaine.  Dewey,  Ellis,  Bea- 
ver and  Texas  in  jklahoma.  and  Lipscomb  in 
Texas.  The  deed  eives  a  mortgage  on  all  the 
company's  holdings  to  the  Pioneer  Trust  Com- 
pany of  Kansas   Citv    Mo.,  for  $2,000,000.     It 


is  signed  by  J.  .M.  McDonald,  president,  and 
D.  K.  Cunningham,  secretary.  The  line  has 
been   surveyed    for   several   months. 

The  Oklahoma  Union  Traction  Company, 
chartered  to  Iniild  an  electric  interurban  be- 
tween Tulsa  and  Sapulpa,  has  increased  its 
capital  stock  from  $100,000  to  $400,000,  and 
President  A.  A.  Small  announces  the  comple- 
tion of  the  road  between  the  two  cities  within 
six  months. 

The  first  of  the  grade  for  the  Cherryvale, 
Oklahoma  and  Texas  Railroad  was  complet- 
ed during  the  past  week,  ten  miles  from  Ca- 
ney,  Kan.,  to  Wann,  Okla.,  and  the  graders 
were  moved  ten  miles  further  in  Oklahoma  to 
Delaware.  The  third  will  extend  from  Dela- 
ware to  Nowata  and  the  fourth  from  No- 
wata to  Vinita.  The  laying  of  steel  and  ties 
will  begin  in  October.  Senator  S.  M.  Porter 
of  Kansas  will  go  to  Paris.  France,  again  next 
month  for  another  conference  with  the  men 
who  are  furnishincr  the  finances.  A  consulting 
engineer  has  been  named  in  Paris,  and  he  is 
now;  at  work  on  plans  and  specifications  in 
conjunction  with  the  American  engineer  of 
the  company.  Plans  for  a  big  bridge  near 
Nowata,  over  the  Verdigris  River,  have  been 
sent  to  Paris.  A  new  town  was  opened  dur- 
ing the  past  week  between  Caney  and  Wann, 
to  be  known  as  Forest  City. 

A  surveying  party  is  putting  down  the 
grade  stakes  for  the  construction  of  the 'pro- 
posed extension  of  the  Missouri.  Oklahoma  & 
Gulf  R.  R.  north  from  Wagoner,  Okla.,  to 
Joplin.  Mo.,  and  Pittsburg,  Kan.,  thence  to 
Kansas  City.  .South  from  Wagoner  the  line 
of  the  company  is  practically  completed  to 
Denison,  Tex. 

Entire  control  of  the  proposed  Lawton  & 
Fort  Sill  Interurban  Ry.  has  been  taken  over 
by  Simon  Smith,  Oklahoma  City,  Okla., 
and  track  laying  has  been  started  in  Lawton. 
Grading  will  be  started  at  once  on  the  line 
from  Lawton  to  Fort  Sill  and  double  track 
installed.  The  cost  of  the  proposed  line, 
which  is  8  miles  long  is  estimated  at  $200,000. 

Engineers  of  the  Clinton,  Oklahoma  & 
Western  R.  R.,  who  are  running  a  line  from 
Butler  northwest  into  the  Texas  Panhandle, 
reached  Texmo,  on  the  Oklahoma-Texas  bor- 
der. The  route  as  surveyed  goes  through  the 
southern  part  of  the  old  Day  County  to  Gem 
City,  Tex.,  and  across  the  iron  bridge  at  Ca- 
nadian, Tex.,  thence  northwest  to  Ratoon.  N. 
M..  reaching  the  coal  fields  of  that  place.  The 
citizens  of  Cheyenne,  Okla.,  are  oflfering  in- 
ducements to  the  company  to  build  through 
that  city. 

Oregon. 

.\dyices  from  Goldendale,  Ore.,  state  that 
preliminary  surveys  are  being  made  for  an 
electric  line  from  Lyle  to  Camas  Prairie. 
Three  transit  parties  are  now  in  the  field. 

The  organization  of  the  Southern  Oregon 
Railroad  &  Electric  Co.  is  being  perfected. 
The  company  was  incorporated  last  spring 
with  a  capital  stock  of  $5,000,000  and  proposed 
the  construction  of  an  electric  interurban  line 
connecting  the  towns  of  Medford,  Ore.,  Ash- 
land and  Grants  Pass.  The  three  franchises 
granted  call  for  the  commencement  of  actual 
construction  within  a  year  and  it  has  been  an- 
nounced that  building  will  start  before  the 
time  required.  Trustees  of  the  company  are 
J.  S.  Vilas,  J.  R.  Allen  and  S.  V.  Beckw'ith. 

A  committee  of  Eugene,  Ore.,  business  men 
has  started  a  campaign  for  raising  $100,000 
necessary  for  the  construction  of  the  pro- 
posed railroad  from  Eugene  to  Elmira  this 
Fall.  This  line  is  a  section  of  the  through 
electric  line  to  the  coast  promoted  by  the 
Lane  County  Asset  Company,  Eugene,  Ore., 
mentioned  in  the  last  issue  of  Engineering 
Contracting. 

Pennsylvania. 

The  Erie  Traction  Co.,  according  to  advices 
from  W'arren.  Pa.,  has  acquired  all  rights, 
privileges  and  franchises  of  the  trie,  Cam- 
bridge Springs,  Union  City  &  Corry  Traction 
Co..  and  will,  as  soon  as  arrangements  can  be 
made,  commence  work  of  constructing  a  line 
to  L^nion  City  and  Corry  and  thence  to  War- 
ren. 

Directors  of  the  Ephrata  &  Lebanon  St. 
Raihvay  Co..  Lebanon.  P.i  .  recently  held  a 
meeting  at  which  it  wa-  'o  start  con- 
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struction  work  this  Fall  on  the  line,  which 
will  be  about  23  miles  long.  It  will  tap  a  rich 
agricultural  section  in  North  Lancaster  and 
Southern  Lebanon,  including  several  towns, 
Schaefferstown  and  Lincoln  and  hamlets  like 
lona,  Reistville.  The  cost  of  the  work  is  esti- 
mated at  $400,000.  George  D.  Krause,  Leba- 
non, Pa.,  is  President  of  the  companj'. 

It  is  reported  that  the  McDonald  Construc- 
tion Co.,  Scranton,  Pa.,  has  been  awarded  the 
contract  for  the  grading  of  11  miles  of  addi- 
tional double  track  on  the  New  York,  Ontario 
&  Western  Railway,  from  Pleasant  Mount  to 
Winwood.  The  contract  is  said  to  involve  an 
expenditure  of  $200,000.  C.  E.  Knickerbocker, 
Middletown.  N.  Y.,  is  engineer  maintenance 
of  wav. 

It  has  been  announced  at  Harrisburg,  Pa., 
that  work  would  be  completed  within  10 
months  on  the  branches  of  the  Lehigh  Valley 
R.  R.  in  the  Pennsylvania  Anthracite  region. 
The  Buck  Mountain  branch  will  extend  from 
Hazle  Creek  Junction  to  Lumber  Yard,  4.85 
miles.  Connecting  with  this  line  at  a  point 
near  Lumber  Yard,  the  Hays  Creek  Branch 
will  extend  to  a  junction  with  the  Lehigh 
Valley  main  line  near  Hays  Creek,  in  Carbon 
county. 

Advices  from  Philadelphia,  Pa.,  state  that 
the  surveys  have  been  completed  for  the  con- 
struction of  about  2  miles  of  railroad  to  con- 
nect the  plant  of  the  New  Jersey  Zinc  Co., 
at  Hazard  with  the  zinc  plant  now  in  the 
course  of  construction  below  Millport. 

Borough  franchises  and  township  agree- 
ments have  finally  been  signed  up  by  R.  P- 
Stevens,  of  the  Lehigh  Valley  Transit  Co. 
Under  the  franchise  just  secured  the  Lehigh 
Valley  Transit  Company,  which  is  controlled 
by  E.  B.  Smith  &  Co.  and  Brown  Bros.  & 
Co.,  of  Philadelphia,  will  build  an  entirely 
new  trolley  line  between  Quakertown  and  Per- 
kasie.  For  ten  years  the  Lehigh  Valley  Tran- 
sit Companv  has  operated  its  cars  over  the 
leased  line  of  the  old  Quakertown  Traction 
Companv.  The  new  line  will  cost  $200,000  and 
will  pass  under  the  Reading  Company's  tracks 
at  Perkasie.  The  time  from  AUentown  to 
Philadelphia  will  be  cut  to  two  and  a  half 
hours.  The  road  will  connect  with  the  Phila- 
delphia &  Western.  It  is  claimed  that  after 
the  improvements  are  finished  the  service  will 
be  equal  to  the  fast  express  trains  on  the 
North  Penn. 

Promoters  of  the  electric  line  from  Han- 
over to  Gettysburg  have  announced  that  a 
line  from  York,  Pa.,  to  Gettsburg  will  be 
constructed  no  later  than  next  summer. 

Governor  E.  S.  Stuart  of  Pennsylvania  has 
approved  the  certificate  of  Robert  H.  McAlfee, 
Secrelarv  of  the  Commonwealth,  authorizing 
the  Buffalo  &  Lake  Erie  Traction  Co.  to  make 
extensions  of  its  line  in  Millcrcek  township, 
;dorg  the  following  streets  and  avenues :  On 
Franklin  Ave.,  from  the  Buffalo  road  north- 
wardly to  the  East  Lake  road,  and  on 
Twelfth  St.,  from  the  east  line  of  the  city 
of  Erie  eastwardly  to  Franklin  Ave;  thence 
returning  by  the  same  route  to  the  place  of 
beginning,  forming  a  complete  circuit  with 
its  own  tracks ;  the  entire  distance  of  said 
extensions  or  branches  being  approximately 
two  and  one-tenth  miles;  said  extensions  be- 
ing deemed  necessary  to  increase  the  business 
of  the  B.  &  L.  E.  Traction  Co.  and  to  accom- 
modate the  travel  of  the  public. 

Information  received  from  Parker,  Pa., 
states  that  additional  forces  of  men  are  being 
put  to  work  on  the  construction  of  the  new 
Shawmut  &  Pitfslnirg  R.  R.,  in  the  vicinity 
of  Mahoning.  Work  has  already  been  com- 
menced on  the  abutments  of  the  new  steel 
bridge  across  the  Allegheny  River  at  Mahon- 
ing. 

Directors  of  the  Ephrata  &  Lebanon  St.  Ry. 
Co.,  at  a  meeting  recently  held  in  Lebanon. 
Pa.,  decided  to  start  construction  wortc  at 
once  on  the  road  between  that  city  and 
Ephrata,  Lancaster  County,  a  distance  of  23 
miles.  The  estimated  cost  of  the  work  is 
$400,000.  George  D.  Krause,  Lebanon,  Pa., 
is   President  of  the  company. 

An  ordinance  has  passed  the  first  and  sec- 
ond reading  of  the  Scranton,  Pa.,  City  Coun- 
cil granting  'the  Scranton  &  Lake  Ariel  R.  R. 
Co.  franchises  to  lay  its  tracks  on  several 
streets  in  South  Scranton. 


Rhode  Island. 

Engineers  of  the  Southern  New  England 
Railway  Co.,  according  to  advices  from  Provi- 
dence, R.  I.,  have  run  a  new  line  for  the  con- 
struction of  the  proposed  route.  The  new  sur- 
vey is  as  follows :  through  Olneyville  to  Nar- 
ragansett  Park,  then  between  Fenner's  Hotel 
and  Spectacle  Pond,  through  the  farm  of  Wil- 
liam Sprague,  3d.  across  Reservoir  Ave.,  pass- 
ing close  by  the  Pilgrim  Automobile  Club  to 
Theodore  Helgerson's  milk  farm  on  Pontiac 
Ave.  It  proceeds  across  Pontiac  Ave.  and 
through  the  market  garden  of  C.  W.  Patt  & 
Son  to  the  old  Roger  Williams  Park  Station 
of  the  New  York,  New  Haven  &  Hartford 
Railroad  Company.  The  route  goes  through 
Auburndale,  and  it  is  said  that  the  continu- 
ation to  tide  water  is  proposed  over  the  New 
Haven's  road  to  Sassafras  Point,  which 
passes  by  the  speedway  at  the  park. 
South  Carolina. 
Citv  of  Darlington,  S.  C,  has  voted  to  issue 
bonds  amounting  to  $12,000  for  the  purpose 
of  buying  a  right  of  way  through  the  place  for 
the  new  railroad  which  is  to  run  from  Harts- 
ville. 

South  Dakota. 
The  presence  of  engineers  running  lines  for 
a  railroad  between  Rapid  City  and  Faith.  S. 
Dak.,  to  which  point  the  Milwaukee  has  a  line 
under  construction,  has  started  a  rumor  that 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  is  to 
extend  into  that  territory. 

Town  of  Onida,  S.  Dak.,  according  to  the 
survey  recently  run  by  the  engineers  of  the 
Chicago  &  Northwestern  R.  R.  for  the  Gettys- 
burg branch  to  Pierre,  S.  Dak.,  will  be  on  the 
line. 

Tennessee. 
Actual  construction  work  on  the  cross  town 
line  in  Memphis,  Tenn.,  will  be  commenced  as 
soon  as  it  is  possible  to  arrange  a  few  prelimi- 
nary details. 

An  ordinance  has  been  drafted  by  the  at- 
torneys of  the  Lake  View  Traction  Co.  pro- 
viding for  the  entrance  of  the  company's  line 
into  Memphis,  Tenn.,  and  the  document  will 
be  presented  to  the  City  Council  at  the  next 
meeting.  E.  H.  Crump,  Mayor,  is  strongly  in 
favor  of  the  movement. 

Stock  of  the  Chattanooga  &  Southern  R.  R., 
running  from  Chattanooga  to  Gadsden,  Ala., 
has  been  purchased  by  Newman  Erb  and  asso- 
ciates of  New  York,  who  will  proceed  im- 
mediately to  improve  the  physical  condition  of 
the  road.  A  connection  will  at  once  be  estab- 
lished, and  a  consolidation  effected  with  the 
Rome'  and  Northern  Railway,  now  running 
from  Rome  to  Gore,  Ga.  The  connecting  link 
is  about  eight  miles  in  length,  and  will  be 
iniilt  in  Walker  county.  Later  it  is  planned  to 
build  another  link,  connecting  the  Rome  and 
Northern  with  the  Seaboard  Air  Line,  and 
thus  give  another  trunk  line  between  Chatta- 
nooga and   .\tlanta. 

Texas. 

The  Beaumont  &  Great  Northern  Ry.  Co., 
recently  purchased  by  William  Carlisle, 
Atchison,  Kan.,  is  planning  the  construction 
of  an  extension  to  the  line,  which  now  runs 
from  Trinity  to  Livingston,  Tex.,  34  miles  to 
Beaumont  and  Sabine  Pass.  This  extension, 
however,  is  not  likely  to  be  built  at  an  early 
date.  It  is  not  unlikely,  however,  that  com- 
paratively short  extensions  may  be  made  from 
time  to  time  to  develop  timber  lands.  C.  J. 
Rogan  is  Vice-president  and  General  Super- 
intendent of  the  line,  with  headquarters  at 
Onalaska,  Tex. 

Capitalists  of  Orange,  Tex.,  have  signed 
articles  of  association  for  the  purpose  of 
building  another  railroad  into  that  city.  The 
road  will  start  at  a  point  in  Louisiana,  op- 
posite Orange,  running  in  a  northeasterly 
direction  to  the  Red  River,  where  a  connec- 
tion and  traffic  arrangement  has  already  been 
provided  for,  with  lines  running  to  all  the 
large  interior  cities.  When  this  end  of  th<- 
line  is  completed  a  line  will  have  been 
formed,  shorter  than  any  railroad,  from  these 
inland  cities  to  the  Gulf  of  Mexico,  west  of 
the  Mississippi  River.  A  virgin  timber  sec- 
tion will  be  opened  up  that  is  second  to  none 
in  the  United  States,  and  connections  will  be 


made  at  Orange  with  gulf  steamers,  for  ex- 
porting, and  with  the  various  lines  of  railroad 
for  interchange  of  traffic. 

Grading  is  progressing  on  the  new  railroad 
from  Weatherford  to  Bridgeport,  Texas. 
Grading  outfits  are  at  work  on  each  Vz  mile 
of  the  6  miles  between  Weatherford  and 
Peaster.  Engineers  are  now  surveying  north 
of  the  latter  city. 

City  of  San  Angelo,  Texas,  was  recently  in- 
formed by  A.  C.  Torbet,  treasurer  of  the  Gulf, 
Colorado  &  Santa  Fe  Ry.  Co.,  that  the  re- 
maining portion  of  the  $40,000  bonus  offered 
the  company  by  the  city  was  due.  Twenty- 
five  per  cent  of  the  bonus  was  paid  when  con- 
struction work  started,  and  the  contract  speci- 
fied that  the  balance  be  paid  when  the  line 
was   completed   and   in   operation. 

According  to  an  announcement  made  recent- 
ly at  DeLeon,  Texas,  by  J.  P.  Head,  Road- 
master  of  the  Texas  Central  R.  R.,  efforts 
will  be  made  to  complete  the  extension  to 
Sipe  Springs  some  time  in  September  and  to 
Rising  Star  by  October  1.  It  is  probable 
that  all  the  grading  to  Cross  Plains  will  be 
completed  by  the  time  the  rails  reach  Rising 
Star  and  if  so  the  track  laying  will  be  pushed 
through. 

According  to  an  announcement  reported  to 
have  been  made  by  L.  P.  Featherstone,  pro- 
moter of  the  railroad  from  Longview  to 
Hughes  Springs,  Texas,  the  surveyors  have 
nearly  completed  the  line  to  the  latter  city. 

Rapid  progress  is  reported  from  Austin, 
Texas,  on  the  construction  of  the  Crosbyton 
&  South  Plains  R.  R.  This  road  will  be 
about  200  miles  long  and  will  give  the  ex- 
treme western  part  of  the  middle  panhandle 
section  direct  outlet  to  Fort  Worth  and  Dal- 

The  Denver,  Kingfisher  &  Gulf  Ry.  has  filed 
a  deed  of  trust  in  the  office  of  Thomas  F. 
Smith,  Secretary  of  State,  Guthrie,  Okla., 
mortgaging  its  right  of  way,  depots,  etc.,  to 
the  Pioneer  Trust  Co.,  Kansas  City,  Mo.  Ac- 
cording to  the  deed  of  trust  the  road  is  to 
run  through  the  counties  of  Oklahoma.  Ca- 
nadian, Kingfisher,  Blaine,  Dewey,  Ellis,  Beav- 
er and  Texas  in  Oklahoma  and  Lipscomb 
county,  Texas.  The  line  has  been  surveyed 
for  many  months,  and  most  of  the  prelimi- 
naries to  actual  construction  have  already 
been  completed.  The  company  has  considera- 
ble suburban  property,  and  its  officers  have  re- 
peatedly asserted  that  the  road  is  undoubted- 
ly to  be  built.  The  latest  move  indicates  that 
construction  is  to  be  begun  in  the  very  near 
future.  D.  K.  Cunningham  is  Secretary  of  the 
company. 

Advices  from  Houston.  Texas,  state  that  a 
contract  has  been  let  for  the  construction  of 
a  section  of  the  Cherryvale,  Oklahoma  and 
Texas  from  Caney,  southeast  by  way  of 
Wann,  Okla.,  Delaware,  Nowata  and  Vinita, 
to  Silver  Springs,  Ark.,  and  from  there  south 
to  Fayetteville,  about  150  miles.  No  big  engi- 
neering prolilems  will  be  encountered  along 
this  route.  The  line  will  have  one  per  cent 
grades,  with  six  degrees  of  curvature.  There 
will  be  three  steel  bridges.  Grading  has  been 
completed  on  ten  miles. 

Citizens  of  Luling,  Texas,  are  strenuously 
objecting  to  the  action  taken  by  the  City 
Council  granting  the  San  .\ntonio  &  Aransas 
Pass  Railroad  permission  to  extend  its  track 
from  the  oil  mill  east  along  North  First  St. 
to  Seventh  Ave.  Twelve  miles  of  the  survey 
of  the  Nueces  River  Valley  R.  R.  have  been 
completed,  according  to  information  received 
from  Beeville,  Texas,  four  miles  of  which 
is  permanent  and  the  stakes  have  been  driven. 
Engineer  in  charge  stated  that  he  would  have 
the  first  25  miles  ready  for  the  construction 
crew  by  October  1.  Burton  &  Danforth  of 
Aransas  Pass  are  making  an  effort  to  have 
the  road  continued  to  that  place  and  the  Chief 
Engineer  of  the  company  will  take  the  matter 
into  consideration. 

The  Orange  &  Northwestern  R.  R.  Co.  has 
filed  ah  application  with  the  Railroad  _  Coin- 
mission  at  -Austin,  Texas,  for  permission  to 
register  $1,741,000  of  bonds  on  sixty-one  miles 
of  road  from  Newton  to  Orange.  The  com- 
panv has  outstanding  $4()1,000  of  bonds  and 
$35,000  of  stock  and  proposes  to  cancel  the 
present  bonds  when  a  new  valuation  is  made. 
The  company  has  also  applied  for  a  revalua- 
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tioii  of  the  entire  property,  but  it  has  been 
customary  for  the  commission  to  allow  valua- 
tions on  the  old  lines  for  betterments  only. 

The  Houston  &  Texas  Central  Ry.  has 
granted  the  Bryan  College  Interurban  Railway 
authority  to  cross  the  company's  tracks,  in 
order  that  the  trolley  line  may  be  extended 
from  its  present  terminus  into  Bryan,  Texas, 
and  along  the  Main  Street.  Work  of  making 
the  extension  will  begin  in  a  few  days. 

Attorney  General's  Department  of  the  State, 
Austin,  Texas,  has  approved  the  articles  of 
incorporation  of  the  Texas  Southern  Ry.  Co., 
which  proposes  the  construction  of  a  railroad 
from  Poteet,  .\tascosa  County,  to  Pleasanton 
in  the  same  county,  a  distance  of  approxim- 
ately 8  miles.  The  capital  stock  of  the  con- 
cern is  $10,000  and  the  headquarters  are  at 
San  Antonio.  Tex.  The  incorporators  are  F. 
R.  Remington,  Frank  H.  Burmeister,  John  H. 
Hunt  and  others. 

The  Amarillo  Electric  St.  Railway  Co.,  Am- 
arillo.  Texas,  has  work  under  way  construct- 
ing the  e.xtension  of  its  system  to  San  Ja- 
cinto Heights,  a  distance  of  3  miles.  The 
new  line  will  give  facilities  that  have  been 
long  needed  by  the  residents  west  of  the  city. 
Advices  from  Rockport,  Texas,  state  that 
construction  work  was  started  Sept.  15,  on  the 
Rockport  &  Tarpon  Terminal  R.  R.  This  line 
will  be  part  of  Quanah-Rockport  line,  which 
road  is  to  be  completed  within  the  next  two 
years. 

City  Council  of  Beaumont,  Texas,  has  final- 
ly adopted  the  resolution  granting  I.  D.  Polk 
and  associates  a  franchise  to  use  certain 
streets  for  the  interurban  electric  railway 
w-hich  will  be  constructed  from  Beaumont  to 
Port  Arthur.  The  entrance  of  the  road  will 
be  either  over  the  Beaumont  City  traction 
Company's  line  on  Milam  St.  or  over  their 
own  right  of  way  on  Franklin  St. 

G.  F.  Cotter,  Fort  Worth,  Texas,  promoter 
of  the  Alexandria  &  Western  R.  R.,  announces 
that  although  nothing  definite  can  be  said  as 
yet  regarding  the  construction  of  the  proposed 
"road  arrangements  will  be  made  in  a  few  days 
for  making  public  the  progress  of  the  com- 
pany. 

Utah. 

Commissioners  of  Cache  County,  Utah,  at 
Logan,  have  granted  the  amended  franchise 
for  the  construction  and  operation  of  an  elec- 
tric interurban  railroad  from  Wellsville  to  the 
Idaho  State  Line  to  Leo  Neilsen  and  asso- 
ciates. The  route  of  the  proposed  road  is 
frQm  Wellsville  to  Hyrum,  thence  along  the 
eastern  edge  of  the  valley  to  Logan,  touching 
the  towns  of  Millville  and  Providence.  From 
Logan  the  road  goes  through  Greenville  to 
the  Idaho  state  line,  passing  through  Hyde 
Park.  Smithfield,  Richmond  and  Lewiston. 
By  the  terms  of  the  franchise  Cache  county 
is  to  get  $5,000  shares  of  the  company's  stock, 
the  company  to  be  known  as  the  Cache  Valley 
Amusement  Co.  Work  on  the  first  ten  miles 
of  the  road  is  to  begin  by  July  11,  1911,  and 
finished  within  the  year,  or  the  franchise  will 
be  forfeited.  Each  year  thereafter  the  com- 
pany is  to  construct  ten  miles  of  the  line  until 
it  is  finished.  For  each  car  operated  the  first 
ten  vears  a  tax  of  $5  is  to  be  paid,  $10  for  the 
second  ten  years  and  $25  for  the  remammg 
thirtv  vears  the  life  of  the  franchise  bemg 
fifty'  years. '  The  amended  franchise  reads 
that  onlv  electric  motive  power  shall  be  used. 
The  county  officers  are  to  be  transported  free 
of  charge"  on  all  the  lines  and  cars  of  the 
company. 

It  is  understood  in  Salt  Lake  City  that  the 
Engineers  of  the  San  Pedro,  Los  Angeles  & 
Salt  Lake  R.  R.  are  making  surveys  for  the 
construction  of  a  line  into  Emery  County  and 
Nephi  for  the  purpose  of  opening  up  the  coal 
region.  The  line  will  come  from  Emery 
Countv  side  to  Huntington,  thence  by  w-ay 
of  Bulge  Flat  canyon,  Gooseberry  and  Cabin 
Hollow  to  the  summit,  where  a  50-ft.  cut  \yill 
be  made  across  the  summit  at  an  elevation 
of  7,000  ft.  of  San  Pitch  canyon,  where  the 
surveyors  are  now  camped.  From  there  the 
road  will  proceed  down  the  canyon  to  the 
head  of  Sanpete  vallev.  An  easy  grade  can 
be  had  to  Hilltop,  where  it  will  cross  the 
Denver  &  Rio     Grande     tracks,     contmuing 


thence    to    Water    hollow.     Salt     creek     and 
Xephi. 

Virginia. 

The  improvements  of  the  Seaboard  .Air 
Line  Ry.  on  its  Birmingham  Division,'  for 
which  the  company  expects  to  make  an  ex- 
penditure of  $-260,000  will  include  the  con- 
struction of  six  concrete  Hned  tunnels.  W. 
L.  Seddon,  Portsmouth,  Va.,  is  Chief  Engi- 
neer of  the  company. 

An  amendment  has  been  issued  to  the  char- 
ter of  the  Washington-Virginia  Railway  Co., 
Falls  Church,  Va.,  increasing  the  capital  stock 
of  the  concern  from  $l,000,OilO  to  $M,000,000. 

Work  has  about  been  completed  on  the 
Holston  River  R.  K.,  which  runs  between  Per- 
sia, 6  miles  east  of  Rogersville  and  Mocca- 
sin Gap,  Va.,  and  it  is  expected  that  the 
road  will  be  opened  for  operation  by  the 
first  of  October.  Lane  Bros.  &  Co.,  Buena 
Vista,  Va.,  were  the  contractors  on  the  job 
which  included  31  miles  of  track. 

It  is  reported  that  the  Norfolk  &  Western 
R.  R.  has  awarded  the  contract  for  the  con- 
struction of  the  branch  line  from  its  line  at 
Ridgewav,  Va.,  to  Spray,  the  contract  price 
being  $l'00.000.  It  is  predicted  that  this  will 
cause  the  Southern  to  at  once  build  its  pro- 
posed line  from  Leaksville  to  Madison. 

Washington. 

.\mong  the  plans  of  the  Oregon  &  Wash- 
ington for  the  improvement  of  its  system  in 
.Aberdeen  and  Grays  Harbor,  Wash.,  are  those 
for  the  construction  of  about  15  miles  of 
switching  tracks  in  South  .-Kberdeen.  J.  R. 
Holman,  Seattle,  Wash.,  is  Assistant  General 
Manager. 

Eschbath  &  Bruce,  Seattle,  Wash.,  have  fin- 
ished their  contract  for  constructing  a  deep 
cut  about  4,000  ft.  long,  through  Grandview, 
Wash.  The  work  required  about  4  months' 
time.  All  the  dirt  taken  from  the  cut  was 
used  for  the  construction  of  the  large  fill 
of  the  North  Coast  R.  R. 

West  Virginia. 

Bids  have  been  opened  by  T.  Moore  Jack- 
son, Clarksburg.  W.  Va.,  head  of  the  Middle 
Island  R.  R.,  for  the  construction  of  an  elec- 
tric line  from  Sisterville,  W.  Va..  to  Middle- 
bourne.  Construction  work  will  be  started 
within  three  months. 

A  large  force  has  been  pnt  to  work  on  the 
Baltimore  &  Ohio  R.  R.  improvements  be- 
tween Sir  John's  Run,  6  miles  west  of  Han- 
cock, and  Great  Cacapon  by  Charles  F.  King, 
Fairmont,  W.  Va.,  the  contractor.  In  this 
territory  the  Potomac  at  a  high  stage  over- 
flows the  tracks  and  the  new  work  is  ex- 
pected to  prevent  this.  At  different  places 
along  the  river  bank  enormous  fills  are  being 
made  of  sufficient  width  to  permit  passing 
and  side  tracks. 

The  Bufifalo  Creek  &  Gauley  R.  R.,  accord- 
ing to  information  received  from  Elkins,  W. 
Va.,  has  let  contracts  for  an  extension  of  9 
miles  from  Rock  Camp  to  Rich  Run,  W.  Va., 
O.  P.  Keeley  &  Co.,  of  Elkins,  W.  Va..  having 
0  miles  and  DunflSeld  &  Reed,  Charleston,  W. 
Va.,  3  miles  of  the  work;.  Five  bridges  from 
40  to  100  ft.  w-ith  stone  abutments  and  tem- 
porary wooden  structures  are  required  along 
Bufifaio  Creek.  Guy  Bray,  Clay,  W.  Va.,  is 
Chief  Engineer  of  the  company. 

Wisconsin. 

The  Ryan  Contracting  Co.,  Janesville,  Wis., 
who  has  the  contract  for  the  grading  of  the 
right  of  way  for  the  new  electric  railroad  be- 
tween Wauconda  and  Palatine,  has  started 
active  work  and  expects  to  have  it  finished  by 
December  1.  The  contract  price  for  grading 
was  $.30,000.  $.5,000  of  which  the  contractor  re- 
quested in  stock. 

The  Wisconsin  State  Railway  C<;mmission 
has  issued  a  certificate  of  Convenience  and 
Necessity  to  the  Milwaukee-Western  Electric 
R.  R.  Co.,  authorizing  the  company  to  build 
a  line  from  Beaver  Dam  to  Fox  Lake.  A 
certificate  also  was  issued  to  the  Prairie  Farm 
and  Southwestern  R.  R.  Co.,  authorizing  the 
building  of  a  road  from  Prairie  Farm  to 
Emerald,  connecting  Prairie  Farm  with  the 
Wisconsin  Central  and  Omaha  roads.  The 
distance  is  about  28   miles. 


Wyoming. 

Preliminary  surveys  have  been  completed 
and  locating  engineers  are  now  in  the  field 
running  lines  for  the  construction  of  the  ex- 
tension of  the  Laramie,  Hahn's  Peak  &  Pa- 
cific R.  R.  from  its  present  connection  with 
the  Union  Pacific  at  Laramie,  to  Steamboat 
Springs,  as  announced  some  time  ago  by  the 
officials  of  the  company.  J.  J.  Argo,  Laramie, 
Wyo.,  is  Locating  Engineer. 

Shoshoni    District,    Wyoming. 

BY    SUBSCRIBER. 

MacArthur  Bros.  Co.  expect  to  move  their 
office  from  Thermopolis,  to  Shoshoni,  in  the 
near  future. 

John  Douling  will  complete  his  team  work 
Oct.  1,  and  is  progressing  rapidly  with  his  trap 
tunnel. 

Rcinhart,  White  and  Borden  will  complete 
their  contract  in  the  Big  Horn  Canj'on  this 
week. 

J.  E.  Hilton  came  in  from  Blunt,  S.  D.,  last 
week,  with  29  teams  and  is  making  the  dirt 

fly. 

N.  Farlow  expects  to  complete  his  6  miles 
Oct.  1.  when  he  and  J.  E.  Hilton  will  go  to. 
Powell,  Wyo.,  to  open  up  work  for  the  U.  S. 
Reclamation  Service. 

The  line  between  Shoshoni  and  Powder 
River  is  black  with  teams  and  men.  and  all 
are  moving  dirt  lively.  The  men  are  being 
paid  $2.50  per  day. 

The  correspondent  of  Pueblo  is  in  error 
when  he  says  the  Burlington  extension,  Kirby 
to  Powder  River  line,  was  temporarily  shut 
down.  We  have  been  progressing  rapidly  and 
without   delay. 

Canada. 

Plans  have  been  approved  by  Premier  Sif- 
ton,  according  to  advices  from  Edmonton, 
-Alta.,  for  the  Pincher  Creek,  Cardston  & 
Montana  Ry.,  Canada,  a  line  which  will  trav- 
erse the  whole  Province  of  .Alberta  from  the 
International  boundary  to  Peace  River  Cross- 
ing, a  distance  of  TOO  miles.  .'\s  proposed  the 
first  section  will  run  from  the  boundary  north- 
w'est  through-  Cardston  and  Pincher  Creek  to 
the  west  side  of  section  34.  township  six, 
range  two.  west  fifth  meridian,  along  the 
south  fork  of  Old  Man  River.  Connection 
will  be  made  with  the  C.  P.  R.  at  Pincher 
Creek,  and  the  system  will  connect  with  the 
Hill  lines  in  Montana.  The  promoters  are 
New  York  capitalists,  railway  builders  and 
coal  men.  '\t  the  ne.xt  session  of  the  Legisla- 
ture the  company  will  apply  for  an  extension 
of  the  charter  permitting  them  to  construct 
the  main  line  through  .\lberta  by  way  of  Cal- 
gary and  Edmonton  in  the  Peace  River 
country.  There  will  also  be  a  branch  line  in 
the  south  into  the  Kootenay  coal  fields,  where, 
it  is  understood,  coal  lands  have  already  been 
secured.  The  company  has  had  engineers  in 
the  field  all  summer,  and  is  starting  construc- 
tion at  the  boundary. 

The  Ontario  Ry.  &  Municipal  Board  has  in- 
structed Toronto  Railway  Co.  to  construct  sev- 
eral extensions  to  its  system  throughout 
Toronto  and  to  Rosedale  and  other  districts. 

At  a  recent  meeting  of  the  Railway  Com- 
mission, at  Vancouver,  B.  C.,  the  matter  of 
granting  the  Canadian  Northern  Ry.  the  right 
to  construct  a  line  on  the  right  of  way  of  the 
Canadian  Pacific  through  the  Fraser  Canyon 
near  Lytton  and  to  a  point  7  miles  above  the 
canyon,  was  taken  up.  The  Canadian  Pacific 
did  not  object  to  the  use  of  their  right  of 
way  through  the  canyon,  but  held  that  it  was 
unnecessary  for  the  Canadian  Northern  Ry. 
to  use  the  additional  7  miles.  The  commis- 
sioners decided  that  the  Canadian  Northern 
would  be  infinitely  more  economical  to  build 
on  the  C.  P.  R.  right-of-way,  and  for  this  pur- 
pose to  nominate  an  independent  engineer  to 
estimate  the  alternative  costs  of  construction. 
Both  railways  agreed  upon  C.  E.  Cartwright, 
who  stated  it  would  take  him  two  months  to 
go  over  the  ground. 

Location  surveys  and  map  of  the  proposed 
route  of  the  Canadian  Northern  Ry.  from  St. 
Albert  to  Yellow  Head  Pass,  according  to 
advices  from  Winnipeg,  Man.,  have  been  filed 
with  and  approved  by  the  Minister  of  Rail- 
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ways.  .According  to  plans  the  line  for  some 
distance  east  of  Yellow  Head,  runs  close  to 
the  Grand  Trunk  Pacific.  It  is  proposed  to 
have  50  miles  completed  this  year. 

Johnson  &  Carey  Co.  have  work  under  w-ay- 
constructing  a  fill  across  Rainy  Lake  for  the 
Canadian  Northern  Ry.,  to  replace  the  trestle 
at  Fort  Francis,  Ont.  The  W'ork  will  involve 
the  excavation  of  nearly  2,000,000  yds.  of  bas- 
tard granite. 

Board  of  Control.  Toronto,  Ont.,  has  grant- 
ed the  Canadian  Pacific  Ry.  right  to  lay  tem- 
porary tracks  on  Lake  St.  in  pursuance  of  the 
company's  plans  for  the  new  freight  and  pass- 
enger accommodation  for  that  city. 

Mexico. 

Advices  from  Mexico  City,  Mex.,  state  that 
considerable  business  of  iinportance  is  to  come 
before  the  meeting  of  the  stockholders  of  the 


National  Railways  of  Mexico,  to  be  held  at 
the  offices  of  the  company,  in  New  York  and 
Mexico  City,  October  5.  One  of  the  things 
to  be  done  is  the  election  of  nine  new  direc- 
tors. The  matter  of  issuing  bonds  to  carry  on 
the  work  of  constructing  new  e.xtensions  of 
the  railroad  and  making  general  improvements 
will  be  discussed  at  the  meeting  of  the  direc- 
tors to  be  held  immediately  following  the 
stockholders'  meeting.  It  is  also  expected 
that  formal  action  looking  to  the  merging  of 
the  Vera  Cruz  and  Pacific  and  the  Pan-.\meri- 
can  railroads  into  the  government  system  will 
also  be  taken  at  the  stockholders'  and  direc- 
tors' meetings. 

The  Mexican  Government  has  been  official- 
ly advised,  according  to  reports  from  Mexico 
City,  by  the  Southern  Pacific  Railroad  of 
Mexico,  that  the  construction  of  that  line 
down  the  Pacific  slope  has  reached  a  point 
about  ten  miles  south  of  the   Santiago  River, 


in  the  territory  of  Tepic.  Under  the  terms  of 
the  concession  the  road  has  two  more  years 
in  which  to  complete  the  gap  that  now  exists 
between  Yago  and  Tequila.  It  is  stated  that 
the  work  will  be  finished  within  the  next 
twelve  or  eighteen  months.  The  opening  of 
the  new  southern  division  to  traffic  can  not 
take  place  until  the  bridge  across  the  Santiago 
River  is  finished.  This  will  not  be  until  the 
early  part  of  next  year.  No  application  has 
been  made  to  the  government  by  this  com- 
pany for  an  amended  concession  to  extend  its 
line  further  down  the  coast  to  the  Port  of 
Manzanillo,  and,  so  far  as  is  known  in  official 
circles,  such  an  extension  is  not  contemplated. 
According  to  an  announcement  reported  to 
have  been  made  by  E.  N.  Brown,  President 
of  the  National  Railways  of  Mexico,  the 
Texas-Mexican  Ry.  is  not  contemplating  the 
extension  of  its  lines  into  Aransas  Pass  or 
any  other  point. 


Illinois. 

The  S.  H.  R.  Robinson  &  Sons  Co.,  which 
has  the  contract  with  the  East  Side  Levee  & 
Sanitary  Commission,  at  $6,500,000,  for  the 
construction  of  a  system  of  levees  and  drain- 
age canals  to  protect  East  St.  Louis,  the  tri- 
cities  and  the  entire  East  Side  from  high 
water,  are,  despite  the  injunction  proceedings 
pending  in  the  circuit  court  at  Belleville,  III, 
against  the  Commissioners  by  Walter  Bow- 
man, progressing  rapidly  with  their  work  and 
express  their  belief  that  the  work  will  be 
completed  v,ithin   two  years. 

Advices  from  Pittsfield,  III.,  state  that  the 
Sny  levee  commissioners  are  at  work  on  a 
petition  to  be  presented  to  the  Pike  county 
court  asking  for  a  special  assessment  of 
$'2.50,nOO  to  be  used  in  clearing  the  Sny  from 
end  to  end.  The  estimate  shows  that  in  this 
task  there  are  5,000.000  cu.  yds.  of  earth  to  be 
removed,  and  the  petition  is'  on  the  basis  of  a 
cost  of  5  cents  per  cu.  yd.  It  is  believed  that 
it  would  take  about  seven  years  to  complete 
the  work  with  the  dredge-boat  owned  by  the 
district,  which  was  purchased  seven  months 
ago  at  a  cost  of  $22,000.  Likely,  however,  an- 
other dredge-boat  of  equal  capacity  will  be 
purchased.  ..\  recommendation  to  this  effect 
was  passed  at  a  recent  meeting  of  land  owners, 
representing  about  60.000  acres,  held  in  Rock- 
port.  The  proposition  will,  however,  likely 
meet  with  some  opposition. 

Kentucky. 

The  Fiscal  Court  at  Louisville,  Ky..  will 
soon  advertise  for  bids  for  the  first  "portion 
of  work  in  connection  with  straightening  Pond 
Creek  from  Oklona  to  West  Point,  a  distance 
of  :«  miles.  The  cost  of  the  work  is  esti- 
mated at  $300,000.  S.  F.  Crecelius  is  superin- 
tendent of  construction. 

Louisiana. 

•J»Bids  will  be  received  until  11  a.  m  Oct. 
13,  by  Capt.  Robert  R.  Ralston,  U.  S  Engi- 
neer, 3338  S.  Charles  Ave..  New  Orleans,  La., 
for  the  construction  of  about  445,000  cu.  yds! 
of  earthwork  in  the  Lower  Tensas  Levee 
District. 

^Bids  will  be  received  at  the  office  of  the 
Stale  Engineer,  Baton  Rouge,  La.,  until  Sept. 
22.  for  the  construction  of  the  following 
Plaquemines  Parish  levees:  Orange  Farm 
levee,  including  a  new  levee  and  revetment, 
approximately  16,000  cu.  yds.  material,  length' 
of  the  revetment  1,500  ft,,  a  deposit  of  $140 
required  and  a  bond  of  $1,300  on  the  work; 
Pelas  to  Buras  Church  Levee,  including  new 
levee,  enlargement  and  revetment,  10.500  cu. 
yds,  material,  approximate  length  of  revet- 
ment 2,20(t  ft.,  deposit  of  $160  and  bond  of 
$1,600   required. 

The  Johnson  Syndicate  has  been  incorpor- 
ated at  Jennings,  L;i..  with  a  capital  stock  of 
$100,000  and  proposes  among  many  things  to 
buy,  own,  sell,  lease,  mortgage  and  contract  to 
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buy  and  exchange  all  kinds  of  real  and  per- 
sonal property,  erect  and  maintain  pumping 
plants,  to  contract  to  furnish  water  for  irriga- 
tion purposes,  to  buy,  own,  erect  and  operate 
rice  mills,  etc.  The  first  board  of  directors  is 
as  follows :  S.  K.  Johnson,  Joyce  Johnson. 
Sidney  K.  Johnson,  Cullen  B,  Johnson  and 
Melving  F,  Johnson,  with  S.  J.  Johnson,  Presi- 
dent:  Cullen  B.  Johnson,  Vice  President;  Sid- 
ney K.  Johnson,  Secretary  and  Treasurer. 

The  New  Iberia  Southern  Drainage  District 
Board  awarded  the  contract  for  completing 
the  canal  to  A.  G.  Thomas,  at  $5,950.  The 
amount  allowed  for  the  dredge-boat  was 
$2,500 

Mississippi. 

^Sealed  bids  will  be  received  by  the  Board 
of  Drainage  Commissioners  of  Bolivar  Coun- 
ty, Mississippi,  at  the  office  of  Sillers  & 
Owen,  attorneys,  Cleveland,  Miss.,  until  2:30 
p.  m.,  Oct.  12,  for  the  excavation  of  the  fol- 
lowing drainage  canals:  Bogue  Hasty,  35,705 
ft.  long,  average  cut  5  ft.  28  and  40  ft.  wide 
at  the  bottom.  317,250  cu.  yds.  excavation ; 
Pecan  Bayou,  51,300  ft.  long,  average  cut  5.5 
ft..  10,  12,  14  ft.  wide  at  the  bottom,  213,650 
cu.  yds.  excavation ;  East  Bogue  Hastv,  70,830 
ft.  long,  average  cut  5.1  ft.,  10  and  12  ft. 
wide  at  the  bottom,  213,650  cu.  yds.  of  exca- 
vation ;  Icy  Bayou,  54,036  ft.  long,  average 
cut  4.6  ft.,  10  ft.  wide  at  the  bottom,  133,690 
cu.  yds.  of  excavation ;  West  Bogue  Hasty, 
66,073  ft.,  average  cut  4.4  ft.,  bottom  widths 
10,  12  and  20  ft.,  excavation  146,220  cu.  yds. 
The  total  length  is  52.6  miles  and  the  total 
amount  of  excavation  is  974,025  cu.  yds. 
.\bout  15  per  cent  of  the  work  is  through 
heavily  timbered  land,  10  per  cent  through 
cleared  land  and  the  remaining  75  per  cent  is 
through  light  timber.  Oak,  ash.  gum,  elm  and 
cypress  are  the  predominant  timbers  encoun- 
tered. Borings  to  a  depth  of  six  feet  have 
been  taken  at  intervals  of  about  two  miles 
along  the  route  of  the  work  and  samples  of 
the  character  of  the  soil  to  be  encountered  are 
on  exhibition  at  the  office  of  W.  W.  Boone, 
chief  engineer  of  the  Bogue  Hastv  Drainage 
District.  Most  of  the  cutting  is  through  clay 
loam  called  "Buckshot."  Some  sand  will  be 
encountered.  Plans  and  specifications  are  also 
on  file  at  the  office  of  the  chief  engineer.  L  H 
Gaines.  J.  B.  Lee  and  William  Council  are 
members  of  the  Board  of  Commissioners  of 
Drainage,  Bolivar  County,  Miss.  Plans  are 
muler  way  by  T.  G.  Dabney,  Clarksdale,  Miss., 
chief  engineer  of  the  Tallahatchie  Drainage 
District  and  A.  L,  Dabney,  Tunica,  Miss.,  his 
assistant,  for  the  system  of  1,860  sq.  miles. 
The  project  includes  the  dividing  of  the  whole 
into  main  drain  basins  and  these  into  drain- 
age units;  diversion  of  Coldwater  river  to  re- 
quire excavating  8-mile  canal,  constructing 
earth  dam  one  mile  long  with  maximum  fill  of 
40  feet.  etc. ;  from  mouth  to  canal  to  have 
5-mile  flood  way  to  carry  flow  north  to  Mis- 
marked  thus  4"  indicate  work  now  open  for 


sissippi  river,  concrete  work  for  spillways, 
etc. ;  excavation  through  divide  estimated  at 
9,160,000  cu.  yds.;  dam,  2.300,000  cu.  yds.; 
floodway,  3,117,000  cu.  yds.;  canal  to  carry 
20,000  second  feet;  surveys  and  plans  com- 
pleted; construction  awaiting  authorization  of 
bonds.  Sunflower  Main  Drain  Basin,  204.000 
acres  in  Coahoma  county,  is  subdivided  into 
independent  drainage  units ;  Sevier  Lake  unit, 
22,000  acres,  nearly  all  ready  for  bond  issue ; 
excavation  required,  .390,000  cu.  yds. ;  prepar- 
ing to  develop  drainage  of  Lake  Cormorrant 
unit,  43,000^  acres,  requiring  1,000,000  cu.  yds. 
of  excavation ;  contemplated  to  ask  bids'  on 
these  two  projects  within  several  months,  and 
possibly  others  in  Sunflower  territory. 

Missouri. 

•^•Bids  will  be  received  by  Board  of  Fire 
&  Water  Commissioners,  Kansas  City,  Mo., 
until  2  p,  m,.  Sept,  22,  for  the  construction 
of  bank  revetment  and  pile  dikes  in  the  Park- 
ville  bend  of  the  Missouri  River.  Plans  and 
specifications  are  on  file  at  the  o'^'ce  of  the 
Chief  Engineer  of  the  Water  Department, 
E.   B.  Harrington  is   Secretary, 

Montana. 

4"Bids  will  be  received  by  the  Secretory 
of  the  Yellowstone  Irrigation  District  iintil 
noon,  Oct.  1,  Sanders,  Montana,  for  enlarg- 
ing and  extending  the  Sanders  canal,  involv- 
ing the  excavation  and  placing  in  enbankment 
499,700  yds.  of  earth  and  constructing  340  ft. 
tunnel  and  culverts,  Henry  Gerharz  Engi- 
neering Co.,  Billings,  Mont,,  has  charge  of 
the  engineering  work. 

New  York. 

Col.  W,  W.  Black.  U.  S,  Engineer  in  charge 
of  the  New  York  District,  reports  a  survey 
made  by  the  Board  of  the  Atlantic  Coasta'l 
project,  a  canal  betw^een  New  York  Harbor 
and  the  Delaware  River  crossing  New  Jersey, 
which  goes  into  details  as  to  the  cost  ofcanals 
of  the  sea  level  and  the  lock  system  types.  Of 
the  canal  25  miles  will  be  through  the  open 
waters  of  New  Y'ork  Bay,  30  miles  across  New 
Jersey  and  25  miles  through  an  improved 
channel  in  the  Delaware  River,  According  to 
the  figures  the  cost  of  construction  of  the 
lock  canal  would  be  $22,500,000  and  the  cost 
of  maintaining  the  canal,  $667,000  per  vear. 
The  sea  level  canal  would  cost  $35,250,000.'  and 
would  cost  $295,000  annually  for  maintenance. 

Texas. 

Under  an  order  of  sale  issued  by  the  Fifty- 
eighth  District  Court,  R.  L.  Wynne,  receiver 
of  the  Farmers'  Canal  Co.,  at  Anahuac,  Texas, 
Chambers  County,  sold  the  entire  plant  and 
property  of  the  company  to  W.  B.  Dunlap, 
representing  the  bondholders  and  the  holders 
of  the  outstanding  receivers'  certificates,  for 
$40,000.  The  property  includes  irrigating  ca- 
nal, 18  miles  long,  with  laterals,  rights  of  way, 
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pumping  plant,  machinery,  telephone  line,  etc. 
It  is  understood  that  a  reorganization  of  the 
company  is  to  be  effected  if  the  sale  of  the 
receiver  is  confirmed  by  the  court. 

Advices  from  Marfa,  Texas,  state  that  the 
St.  Stephen  Land  &  Irrigation  Co.  has  been 
incorporated  with  a  capital  stock  of  $250,000. 
The  incorporators  are  Rees  Turpin,  Sanford 
J.  Truman  and  E.  D.  Cruise. 

The  Southern  Land  &  Water  Co.,  of  Lake 
Charles,   La.,  has  been   granted  permission   to 


do  business  in  Texas  by  the  State  Department 
at  Austin,  Texas.  The  company  has  a  capital 
stock  of  $200,000  and  headquarters  are  at 
Beaumont,  Texas.  Walter  J.  Crawford  is 
General  Agent  of  the  company. 

Wyoming. 

Advices  from  Lander,  Wyo.,  state  that  J.  C. 
Edsall,  engineer  in  charge  of  the  Louis  Lake 
Irrigation  project,  has  placed  bonds  of  the 
company   amounting   to  $1,50M,000,   which   will 


provide  funds  for  the  completion  of  the 
project,  which  includes  a  dam  60  ft.  high  at 
Louis  Lake.  15  miles  of  4-ft.  steel  pipe  and 
ditches  to  irrigate  45,000  acres  of  land.  At 
least  5,000  h.  p.  will  be  developed  and  a  sub- 
sidiary company  will  be  formed,  it  is  believed, 
to  take  up  that  feature  of  the  i)roject  and  also 
to  construct  an  electric  interurban  line  con- 
necting the  various  towns  in  Lander  Valley 
and  the  mines  and  possibly  Rock  Springs, 
Wvo. 


MISCELLANEOUS       CONSTRUCTIONS 


California. 

The  contract  awarded  the  Carterra  Co.  for 
the  construction  of  2.000  ft.  of  quay  wall  on 
the  estuary  between  Clay  and  Myrtle  Sts.,  at 
$222,000,  has  been  turned  over  to  the  Hans- 
brough  Bros.,  1028  Market  St..  San  Francisco, 
Cal.,  and  machinery  and  equipment  are  al- 
ready being  secured  for  the  immediate  start- 
ing of  the  work. 

James  D.  Schuyler,  consulting  engineer,  has 
prepared  plans  for  the  installation  of  an  im- 
proved drainage  system  on  the  Patterson 
ranch,  near  Oxnard,  Cal.  The  work  will  con- 
sist of  the  construction  of  open  ditches,  re- 
inforced concrete  tide  gates  of  special  design 
and  about  2,500  ft.  of  reinforced  conduit.  The 
work  will  cost  about  $35,000.  The  actual  con- 
struction work  will  be  under  the  supervision  of 
Engineers  Dessery  and  West. 

District  of  Columbia. 

•J«Bids  will  be  received  until  ]l;-30  a.  m., 
Sept.  26,  by  Capt.  J.  S.  Cowan,  Signal  Corps 
U.  S.  Army,  War  Department,  Washington, 
D.  C,  for  furnishing  the  signal  corps  with 
one  switchboard,  common  battery,  two  posi- 
tion, in  accordance  with  specification  Nos.  544, 
321-A,  430-A ;  drawings  688-D.  688-G-L,  688J, 
688K,  and  tiSSL;  also  one  frame,  distributing 
and  protecting;  sectional  angle  iron,  mount- 
ing 300  pairs  of  central  energ>^  heat  coils  and 
lightning  arrester  protector  equipment  and 
500  pairs  of  line  terminals:  protectors  in 
groups  of  twenty  detachable  from  the  frame 
and  to  be  of  the  Western  Electric  Company's 
type,  84-B  or  equal ;  no  self-soldering  heat 
coils  will  be  considered.  The  line  terminals 
shall  also  be  mounted  in  groups  of  twenty  on 
the  opposite  side  of  the  frame  fronr  the^  ar- 
rester equipment.  The  frame  shall  be  fully 
equipped  as  stated  above  and  in  addition  the 
following  extra  material  must  be  furnished: 
100  heat  coils,  50  pairs  of  carbons  and  200 
mica   dielectrics. 

•I«Bids  will  be  received  until  10:30  a.  m., 
Oct.  14,  bv  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  condenser, 
motor-driven  engine  lathe,  valve  reseating 
machine,  snatch  blocks,  punches  and  dies, 
rivet  sets,  machine  bits,  cold  shuts  for  steam 
shovels,  coupler  knuckle  pins,  manganese 
steel  plates,  clam  shell  bucket,  electric  fans, 
water   gauges,    fire   brick,    lumber,    etc. 

•J'Bids  will  be  received  until  10:30  a.  m., 
Oct.  3,  bv  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  track  material,  for  the 
upper  lock  at  Gatun  and  Pedro  Miguel  Lock, 
including  steel  rail,  splice  bars,  steel  cross 
ties,  bofts  and  nuts,  tie  clips,  washers,  steel 
channels  and  rail  bonds,  also  track  drills  and 
hydraulic   compressors,   etc. 

•I-Bids  will  be  received  until  11  a.  m.,  Sept. 
30.  b\-  Lieut.  Col.  C.  L.  McCawley,  Assist- 
ant Quartermaster,  U.  S.  Marine  Corps, 
Washington,  D.  C,  for  supplying  the  Marine 
Corps  with  .34,n0O  vds.  12  ounce,  22,000  yds.  10 
ounce,  4,000  yds.  8  ounce  khaki  tent  canvas; 
also  for  the  "manufacture  of  wall,  hospital, 
shelter  and  storage  tents,  poles,  pins,  etc, 

Florida. 

The  following  bids  were  received  by  Capt. 
George  R.  Spalding,  U.  S.  Engineer.  Jackson- 
ville, Fla.,  for  the  dredging  of  the  St.  Johns 
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River  on  the  left  side  of  the  stream  from 
Catherine  St.  to  Hogans  Creek:  P.  Sanford 
Ross  (incorporated)  of  Jersey  City,  was  the 
lowest  bidder,  this  companv  having  agreed  to 
dredge  the  44,000  cu.  yds.  at  $2.64  per  cu.  yd. 
Among  the  other  bidders  was  W.  J.  Cody  of 
New  York,  $2.69  per  cu.  yd. ;  the  Southern 
Dredging  Co.  of  Mobile,  $2.85  per  cu.  yd.,  and 
the  North  American  Dredging  Co.  of  Gal- 
veston, $3.90  per  cu.  yd.  The  area  which  is  to 
be  dredged  has  a  width  ranging  from  130  ft. 
at  the  upper  end  to  300  ft.  at  a  point  about  100 
feet  below. 

Illinois. 

The  following  contracts  were  awarded  by 
Maj.  Charles  Keller,  U.  S.  Engineer,  Rock 
Island,  III,  for  $170,000  worth  of  river  im- 
provement ;  From  Clayton  to  Dubuque — Cap- 
tain A.  Kirchner,  Fountain  City.  Rock,  $1.53 
per  cu.  yd. ;  brush,  61  cents  per  cu.  yd. ;  total, 
$40,000.  From  Rock  Island  to  Burlington- 
Captain  A.  Kirchner,  Fountain  City.  Rock, 
$1.53  per  cu.  yd. ;  brush,  61  cents  per  cu.  yd. ; 
total,  $45,000.  From  Keokuk  to  Hannibal- 
Captain  A.  V.  Fetter,  Quincy.  Rock,  $1.65  per 
cu.  yd. ;  brush,  65  cents  per  cu.  yd. ;  total, 
$45,000.  From  Clarksville  to  Illinois  River- 
Rust,  Swift  &  Co.,  St.  Louis.  Rock,  $1.55  per 
cu.  vd. ;  brush,  60  cents  per  cu.  yd. ;  total, 
$40,000. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
20,  by  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  necessary  supplies  -under 
Schedule  No.  562. 

•{•Bids  will  be  received  until  10  a.  m..  Sept. 
24,  by  Depot  Quartermaster.  Jeffersonville, 
Ind.,  for  furnishing,  under  Circular  No.  -563, 
necessary  supplies. 

Myron  .C.  Thomas,  1012  Gallatin  St..  Ma- 
rion. Ind.,  has  been  awarded  a  contract  for 
drilling  two  gas  wells  by  the  National  Mili- 
tary Home,  Ind.,  for  approximately  $1,700. 
Bids  were  opened  Sept.  6. 

New  York. 

4«Bids  will  be  received  until  10  a.  ni.,  Sept. 
26,  by  Commanding  Officer.  Fort  Totten,  N. 
Y.,  for  delivering  14.400  ft.  2-8-in.  marline 
covered  rope  and  107,300  ft.  of  %-in.  marline 
covered  rope. 

•{•Bids  will  be  received  until  Sept,  30,  by 
Col.  William  Black,  U.  S.  Engineer,  Room 
710,  Army  Bldg.,  39  Whitehall  St.,  New  York 
Citv,  for  dredgine  in  Saugerties  Harbor, 
X.   Y. 

The  Snare  &  Triest  Co.,  143  Liberty  St., 
New  York  city,  wants  aggregate  for  about 
17,000  en.  yds.  of  concrete  delivered  on  site 
of  New  York  Aqueduct,  two  miles  from 
Peekshill.  There  are  quarry  sites  near  the 
work.  The  first  delivery  is  to  be  made  this 
fall   and  final   delivery  about  next  August.    ■ 

The  following  bids  were  received  Sept.  10 
by  the  Bureau  of  Yards  and  Docks  Navy 
Department,  for  constructing  a  pier  from 
the  mainland  to  Cob  Dock,  Pier  D.  New  York 
navy  yard;  E.  DeV.  Tompkins.  81  E.  125th 
St.,  New  York  city,  $75,940:  Riverside  Con- 
struction Co..  39  Cortland  St.,  New  York, 
$76,233;  Charles  Mead  &  Co.,  299  Broadwav, 
New  York  citv,  $79,200;  John  Monks  &  Son, 
82  Beaver  Ct,  New  York,  $79,868;  Snare  & 
Triest  Co.,  143  Liberty  St.,  New  York, 
$82,493;    Holbrook,    Cabot    &   Rollins    Corp., 

marked  thus  4*  indicate  work  now  open  for  bids. 


6  Beacon  St..  Boston,  Mass.,  $86,000; 
.■\merican  Paving  &  Construction  Co., 
211  S.  9th  St..  Philadelphia,  Pa., 
$85,000:  Ravm.ond  Concrete  Pile  Co.,  140 
Cedar  St.,  New  York,  $94,800;  New  York 
State  Construction  Co.,  78  Broad  St.,  New 
York,  $84,.547. 

G.  B.  Raymond  &  Co.,  16  East  42d  St.,  New 
York,  N.  Y.,  has  been  awarded  a  contract  for 
furnishing  100  barrels  of  Portland  cement  to 
the  Park  Department  of  New  York  city  for 
$1.85  per  bbl.     Bids  were  opened  Sept.  15. 

Oregon. 

The  only  bid  received  by  the  U.  S.  Engi- 
neers at  Portland,  Ore.,  for  delivering  600,000 
tons  of  rock  to  the  Colum.bia  River  jetty  was 
that  of  the  Columbia  Contract  Co.,  which  is 
as  follows:  For  furnishing  .525,000  tons  of 
rock  class  A,  B  and  C,  for  $1.12  a  ton,  or 
$.588,000,  and  75,000  tons  of  class  D  at  $1.25 
or  $93,750,  a  total  of  $681,750.  It  is  estimated 
that  tiie  amount  of  rock  sought  will  be  ample 
to  complete  the  jetty  to  the  point  projected, 
which  is  thought  to  be  definitely  established 
as  its  terminus.  The  engineers  are  desirous 
of  turning  their  attention  to  the  building  of  a 
north  jetty  with  the  hope  of  so  confining  the 
water  at  the  mouth  of  the  Columbia  River 
that  the  current  will  cause  the  bar  to  scour 
continuously. 

Pennsylvania. 

Bids  were  opened  Sept.  15  at  the  oftice  of 
the  U.  S.  Engineer,  Philadelphia,  for  dredg- 
ing in  the  Delaware  River  below  Philadel- 
phia. The  probable  contractor  is  the  .'\meri- 
can  Dredging  Co.,  Mariners'  and  Merchants' 
Building,  Philadelphia,  Pa.,  at  12  cts.  to  18 
cts.  per  cu.  yd.  The  work  includes  the  deep- 
ening and  widening  of  the  most  difficult 
bends  in  the  Delaware  River,  below  the  City 
of  Philadelphia,  in  accordance  with  pro- 
visions of  river  and  harbor  bill  approved 
June  25,  1910. 

Texas. 

The  following  bids  were  received  by  Maj. 
Gen.  George  P.  Howell.  V.  S.  Engineer,  Gal- 
veston, Texas,  for  the  improvement  of  Boli- 
var Channel :  North  American  Dredging  Co., 
Galveston  Texas,  .1075  cents  per  cu.  vd. ; 
L.  T,  Gaylord  for  the  Atlantic  Gulf  &  Pacific 
Co.,  .1095  per  cu.  yd.;  Home  Dredging  Co., 
Mobile,  .\la..  12%  cents  per  cu.  yd. ;  Bowers 
Southern  Dredging  Co..  Galveston,  Texas, 
12''i  cents  per  cu.  yd.  The  specifications  for 
the  Bolivar  channel  call  for  the  dredging  of 
approximately  777,000  cu.  yds.  of  material,  of 
which  738,000  yds.  is  new  work.  The  present 
channel  extends  from  a  point  300  ft.  south- 
west of  the  northern  end  of  the  Gulf  and 
Interstate  railway  transfer  wharf,  thence  south 
4.275  ft.,  including  a  turning  basin.  The 
channel  was  rcdredged  to  a  depth  of  twenty- 
five  ft.  and  a  width  of  150  ft.  on  the  bottom, 
and  the  turning  basin  to  a  depth  of  twenty- 
five  ft.  and  about  600  ft.  wide  on  the  bottom. 
The  redredging  was  completed  in  October, 
1909.  It  is  proposed  to  redredgc,  widen  and 
deepen  the  channel  to  200  ft.  and  turning  to 
1,000  ft. 

Virginia. 

4«Bids  will  be  received  until  11  a.  m.,  Oct. 
8.  bv  William  M.  Smith,  .A.cting  Chief  of 
Bureau    of    Yards    and    Docks,    Washington, 
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D  C,  for  pumps,  piping  :ind  appurtenances 
for  fuel,  oil  and  gasoline  storage  tanks  at 
Bradford,  R.  I.:  Norfolk,  Va. ;  Charleston, 
S.  C,  and  Key  West,  Fb. 

Washington. 

Blows  &  Tuell,  Tacoma,  Wash.,  have  been 
awarded  the  contract  by  Commissioner  Law- 
son,  at  $103,874,  for  the  construction  of  the 
Nisquallv  power  station. 

The  international  Contract  Co.,  Seattle 
Wash.,  has  been  awarded  the  contract  by  Com- 
missioner Lawson,  Tacoma,  Wash.,  for  the 
construction  of  the  intake  and  head  works  of 
the  Green  River  gravity  water  plant.  The 
work  includes  the  driving  of  tunnels  through 
the  solid  rock  and  placing  iron  pipe  under  the 
river  bed.  Advices  from  Tacoma  state  that 
contractors  are  drilling  the  tunnel  of  the  Nis- 
qually  power  plant  through  solid  rock  at  a 
rate  "of  i2  to  24  ft.  per  day  or  two  to  four  ft. 
faster  than  the  estimated  time  of  the  en- 
gineers.    The  cost  of  the  work  is  $2,000,000. 

A  special   election   is  to  be  held   Oct.  8,  m 
Tacoma,  Wash.,  to  vote  on  the  proposition  to 
issue  bonds  amounting  to  $1,023,000  for  a  fire 
tug,  two  bridges  and  a  municipal  dock. 
West  Virginia. 

•J«Bids  will  be  received  until  11  a.  ni..  Oct. 
18  by  Capt.  F.  W.  Altstaetter,  U.  S.  Engi- 
neer, Wheeling,  W.  Va.,.  for  constructmg 
and  delivering  steel  hull  stern  wheel  towboat 
Genera!  Craighill. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
12.  by  Capt  F.  W.  Altstaetter,  U.  S.  Engi- 
neer,'Wheeling,  W.  Va.,  for  furnishmg  and 
delivering  steel  poiree  dam  trestles,  dams 
Xos.  11,  13  and  18.  Ohio  River. 


Wisconsin. 

Work  will  be  started  at  once  on  the  d.jcks 
of  the  Minneapolis,  St.  Paul  &  Sault.  Ste.  Ma- 
rie R.  R.,  just  east  of  Grassy  Point  bridge  on 
St.  Louis  Bay.  All  material  has  been  re- 
ceived at  Superior,  Wis.,  and  nearly  all  the 
necessary  dredging  is  reported  to  have  been 
done. 


(A)  (B)  (C)     (D)     (E)     (F)  (G) 

(11 $15  «15  $12       $12       $S       51',,  S0-?0 

2) 14     14     10%     IIM,     6%      14%  0.35 

3    16     16     10%     15         S         17%  0.37 

^4) Ifi     16     10         15         S         I1V2     0-i7 


framing  timber  furnished  bv  U.  S.,  87,000  ft. 
b.  m.  per  M.  ft.  B.  M. ;  (J)  12,700  lbs.  wrought 
iron  or  steel  drift  bolts  and  wrought  iron  or 
wire  spikes,  per  lb.;  CK)  28,400  lbs.  wrought 
iron'  or  steel  screw  bolts  and  tierods  per  lb. ; 
(L)  10,500  tons  of  2,000  Ib.-tons  of  stone,  per 
ton;  (M)  removing  930  lin.  ft.  old  pier,  per 
lin.  ft.;  (N)  dredging  .50,000  cu.  yds.  (scow 
measurement),  per  cu.  yd. 

■  (H)      (I)  (J)      fK)  (L>      (M)      (N)      (Z) 

$20.00  $20.00  $0.05   $0:05  $1.65   $18.00  $0.30  $16/.2p9 

ITV,       20.00     0.05     0.0.^  1.5,T     16.00     0.1 1      14S.468 

25.00     30.00  0.06     0.10  1.D5     22.37     0.23     181.666 

•'5  90     26.90     0.06     0.10  2.00     22.00     0.23      180, 8l4 


Bids  were  received  and  opened  by  Maj. 
Charles  S.  Bromwell,  U.  S.  Engineer.  _  Mil- 
waukee, Wis.,  for  the  improvement  of  the 
Racine,  Wis.,  harbor  by  constructing  rein- 
forced concrete  caissons  and  pile  pier,  re- 
moving old  pier  and  dredging.  Bids  received 
for  the  work  are  as  follows:  (1),  Hugo  & 
Tims  Co.,  Duluth,  Minn.;  (2)  Greiling  Bros. 
Co.,  Green  Bay,  Wis. ;  (3)  The  Edward  Gillen 
Dock  Dredge  -  &  Construction  Co.,  Racine, 
Wis. ;  (4)  William  H.  Gillen,  Milwaukee, 
Wis.;  (A)  3,448  cu.  yds.  No.  1  concrete  in 
caissons,  per  cu.  yd.;  (B)  46  cu.  yds.  No.  1 
concrete  in  pile  pier;  (C)  1,780  cu.  yds.  No.  2 
concrete  in  caissons;  (D)  709  cu.  yds.  No.  2 
concrete  in  pile  pier;  (E)  2,038  cu.  yds.  No.  3 
concrete,  per  cu.  vd. ;  (F)  734  foundation  piles, 
per  pile;  (G)  8,000  lin.  ft.  round  piles  m  pile 
pier,  per  lin.  ft.;  (H)  making  and  driving 
sheet  piles  timber  furnished  by  the  L'nited 
States,  211,000  ft.  b.  m.,  per  M  ft.  B.  M. ;   (I) 


Canada. 

^iBids  will  be  received  until  noon,  Oct.  11, 
"by  T.  F.  Acheson,  Secretary-Treasurer,  York- 
town  Man.,  for  apparatus  for  electric  light 
plant  as  follows:  Sec.  1,  boilers;  Sec.  2,  en- 
gines, piping,  etc. ;  Sec.  3,  generators,  switch- 
boards and  arc  lamps;  Sec.  4,  transformers; 
Sec.  5,  meters.  Plans  and  specifications  may 
be  obtained  of  W.  E.  Skinner,  Ltd.,  Consult- 
ing Engineer,   Winnipeg,  Man. 

The  Department  of  Public  Works  of  Can- 
ada has  -awarded  the  contract  for  the  con- 
struction of  an  extension  to  the  pier  at  Col- 
chester, Essex  county,  Ont.,  to  Michael, 
Matthew  J  and  Patrick  J.  O'Leary  of  Otta- 
wa, Ont.,  for  $14,500. 

No  bids  were  received  Sept.  1-j  by  the 
Chairman  of  the  Canal  Committee  of  Dundas, 
Ont..  for  dredging  the  Desjardins  Canal. __The 
work  involves  the  removal  of  about  27,500 
cu.  vds.  of  material.  John  F.  Armour,  Dun- 
das,'Ont.,  is  the  Engineer. 


BRIDGES         AND         BUIL    DINGS 


Arizona. 

^Bids  will  be  received  until  2  p.  ni.,  Sept. 
27,  bv  Territorial  Engineer,  Prescott,  Ariz., 
for  tile  construction  of  a  bridge  across  the 
Vere  River  at  Camp  Vere,  The  structure  will 
be  300  ft.  in  length  with  a  20  ft.  roadway,  and 
it  will  have  two  cantilever  spans  of  bJO  ft. 
each. 

Arkansas. 

•{•County  Commissioners  will  receive  bills 
at  the  court  house,  Searcy,  Ark.,  until  11  a. 
m.,  Sept.  24,  for  the  con.struction  of  bridges 
across  the  following  streams :  One  across 
Oveflow  Creek,  on  road  from  Judsonia  to 
Bald  Knob.  Has  rock  pillars  already  at 
bridge  site.  One  over  Gin  Creek  on  road 
from  Searcy  to  new  bridge  site  on  Little  Red 
River.  One  across  Big  Creek  at  Smith  farm 
on  road  from  Searcy  to  Heber  Springs,  with 
rock  pillars  at  bridge  site.  Also  one  across 
Cypress  Creek  on  county  line,  between  Lon- 
oke and  White  counties,  on  Butlerville  road 
to  Beebe.     R.  W.  Chrisp  is  County  Judge. 

•J«Bids  will  be  received  until  3  p.  m.,  Oct. 
4,  by  W.  T.  Derrick,  County  Judge,  Marianna, 
.'\rk'.,  for  the  construction  of  a  steel  highway 
bridge  about  420  ft.  long  with  16  ft.  road- 
way across  L'Anguille  Lake,  near  Marianna, 
.^rk.  Plans  and  specifications  m  li.  obtain- 
ed  of  the  county  clerk. 

California. 

At  a  recent  meeting  of  the  Board  of  Su|k  1- 
visors  at  Sacramento.  Cal..  W.  H.  Devlin, 
counsel  for  the  Southern  Pacific  Co.,  pre- 
sented a  resolution  providing  for  carrying 
out  the  demand  of  the  war  department  engi- 
neers that  the  draw  of  the  new  bridge  which 
will  span  the  river  near  the  site  of  the  old 
Pioneer  Mills  be  170  ft.  in  the  clear,  in- 
stead of  150  ft.,  as  indicated  in  the  original 
plans.  Liiider  the  provisions  of  the  contract 
Sacramento  will  pay  three-fourths  of  the  cost 
of  the  overhead  structure  and  the  approach 
thereof,  Yolo  County  one-fourth  and  the 
same  ratio  is  preserved  in  paying  the  $2,000 
a  vear,  which  is  the  fee  of  the  Southern  Pa- 


cific for  maintaining,  operating  and  repairing 
the  structure. 

Colorado. 

According  to  information  from  Denver. 
Colo.,  an  appraisement  of  the  property 
along  the  right  of  way  for  the  West  Colfax 
viaduct  is  to  be  begun  under  the  supervision 
of  the  citizens'  committee  of  the  North  and 
West  sides.  The  ,estimated  cost  of  the  via- 
duct  is  $700,000. 

John  F.  Vail,  General  Manager  of  the  Trac- 
tion Co.  of  Pueblo,  Colo.,  has  notified  the 
city  council  that  his  company  will  contribute 
one-fourth  of  the  cost  of  the  new  Union 
.Ave  bridge,  providing  that  such  share  did 
not  exceed  $10,000. 

The  Pueblo  Bridge  Co..  of  Pueblo,  Colo., 
has  received  the  contract  for  building  new 
bridge  at  Tarrington  and  new  bridge  at 
Linele,  and  the  removal  of  the  present  bridge 
at  Tarrington  for  $18,500.  Bids  were  opened 
by  the  county  commissioners  at  Cheyenne, 
Wyo.,   on   Sept.  8. 

District  of  Columbia. 

^Bids  will  be  received  until  3  p.  in..  Oct. 
24,  by  James  Knox  Taylor.  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete  including 
plumbing,  gas  piping,  heating  apparatus  and 
electric  conduits  and  wiring,  of  the  LTnited 
.states  Post  Office  at  Troy,  Ala. 

•J»Bids  will  be  received  until  3  p.  m.,  Oct. 
17,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  of  the  United  States  Post 
Office  at  Canandaigua.  N.  Y. 

^•Bids  will  1)6  received  until  3  p.  m.,  Oct. 
M.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  of  a  double  set  of 
Assistant  Surgeon's  Quarters  in  conjunction 
with  the  reconstruction  and  additional  build- 
ings for  the  Marine  Hospital  at  Staten  Island, 
N.  Y.,  including  the  mechanical  equipment. 


•J-Bids  will  be  received  until  11  a.  m.,  Oct. 
15.  by  William  M.  Smith,  .\cting  Giief  of 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  the  construction 
of  one  officers'  quarters  at  navy  yard,  Pu- 
get  Sound,  Wash. 

•I-Bids  will  be  received  by  William    Smith, 
Acting     Chief     of     Bureau     of     Yards      and 
Docks,  Navy  Department,  Washington.  D.  C,  I 
until    11    a.    m.,    Nov.    5,    for    remodeling   gas 
house    for    employes'    quarters    at   the    United  j 
States  naval  hospital.  Mare  Island,  Cal. 

^•Bids  will  be  received  until  10  a.  nv,  Oct.  I 
12,  by  R.  V.  La  Dow,  Superintendent  of  Pris- 
on's, 'Department  of  Justice,  Washington,  D. 
C,  for  furnishing  and  delivering  at  the 
United  States  Penitentiary  at  Leavenworth, 
Kan.,  plumbing  fixtures  to  be  installed  in  the 
hospital   building. 

^•Bids  will  be  received  by  R.  V.  La  Dow, 
Superintendent  of  Prisons,  Department  of 
Histice.  Washington,  D.  C,  until  10  a.  m., 
Oct.  10,  for  furnishing  and  delivering  at  the 
United  States  Penitentiary  at  Atlanta,  Ga., 
plumbing  fixtures  to  be  installed  in  hospital 
building. 

Idaho. 

George  \'arnum  and  H.  Whitlock,  prom- 
inent holders  of  land  on. the  Salmon  tract, 
immediately  south  of  Twin  Falls.  Ida.,  have 
circulated  a  subscription  paper  among  other 
owners,  as  a  result  of  which  a  bridge  is  to  be 
constructed  across  the  high  line  canal  south- 
east of  the  city. 

Three  counties  are  to  pay  for  two  steel 
bridges  to  be  erected  near  Lewiston,  Ida.  One 
of  the  bridges  will  span  the  Potlatch  Creek 
near  Juliaetta  and  the  second  will  be  located 
on  Lawver  Canyon  Creek  near  Kamiah.  The 
Juliaetta  bridge  is  on  the  Nez  Perce-Latah 
boundary  line  and  the  expense  of  construc- 
tion will  be  borne  jointly  by  these  counties, 
while  the  Lawyer  canyon  bridge  is  also  a 
boundary  structure  and  will  be  paid  for  by 
Nez  Perce  and  Idaho  counties.  The  former 
bridge  will  be  180  ft.  in  length  and  the  Lawyer 
canvon  structure  is  140  ft. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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Illinois. 

Government  Engineer  Jas.  R.  Fuller,  who 
has  charge  of  the  proposed  rebuilding  of  the 
municipal  bascule  bridge  at  Peoria,  111.,  has 
begun  making_  surveys  of  the  river  channel  in 
the  vicinity  of  the  bridge. 

The  Wheeler  Construction  Co.  of  Geneva, 
III.,  has  been  awarded  a  contract  by  the  city 
council  of  Des  Moines,  la.,  for  the  construc- 
tion of  the  Walnut  St.  bridge  for  $160,661. 

Engineers  Modjeska  &  Angier,  98  Jackson 
Blvd.,  Chicago,  111.,  have  awarded  general 
contract  to  the  Pennsylvania  Steel  Co.,  of 
Steelton,  Pa.,  for  a  bridge  at  Celilo,  Ore.,  for 
the  Oregon  Trunk  Railroad  Co.,  Portland, 
Ore.  Two  tons  of  structural  steel  work  are 
to  be  figured  for  the  railroad.  Estimates  for 
the  same  will  be  received  by  the  purchasing 
agent  for  the  Great  Northern   R.   R. 

Engineers  Modjeska  &  Angier,  Monadnock 
Block,  Chicago,  111.,  have  completed  plans  for 
a  bridge  and  viaduct  at  Portland,  Ore.,  for 
the  city  of  Oregon.  Mayor  Simon  is  re- 
ceiving estimates  for  reinforced  concrete  foun- 
dation work. 

E.  V.  Roberts  at  $1,008  was  the  lowest  bid- 
der for  the  construction  of  bridges  at  Otter 
Creek  to  span  Coal  Run  and  one  across  the 
creek  on  East  Main  St.,  on  the  township  line, 
Streator,   111. 

Alderman  John  Geiss  of  Batavia,  III.,  has 
revived  the  plans  for  a  new  concrete  and 
steel  bridge  across  the  east  branch  of  the 
river  at  Wilson  St.  The  estimated  cost  of 
the  bridge  is  $20,000. 

Indiana. 

•{•Bids  will  be  received  until  2  p.  m..  Oct. 
4,  by  Commissioners  of  Grant  County  at 
Marion,  Ind.,  for  the  construction  of  8  con- 
crete arches.  A.  Y.  Stout  is  Auditor  of  the 
county. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
•3,  by  Commissioners  of  Vermillion  County  at 
Newport,  Ind.,  for  the  construction  of  two 
bridges.     H.  T.  Payne  is  Auditor. 

The  South  Side  Improvement  Association 
of  Richmond,  Ind.,  has  decided  that  a  bridge 
across  the  White-water  River,  south  of  the 
Main  St.  bridge,  should  be  built  within  the 
next  year,  and  have  appointed  a  committee  to 
confer  with  thf  county  commissioners  regard- 
ing the  matter.  The  estimated  cost  of  the 
structure  is  $40,000. 

The  County  Commissioners  at  Sullivan,  Ind., 
have  closed  the  contract  with  the  Vincennes 
Bridge  Co.,  of  Vincennes,  for  the  construc- 
tion of  five  bridges  for  a  consideration  of 
$2,934.  The  bridges .  are  the  Voorhees, 
Creager,  Hymera,  Parker,  Shields  and  minor 
repairs. 

The  Knox  City  Council,  Vincennes.  Ind., 
has  appropriated  $11,000  toward  building  a 
bridge  over  White  River  one  and  one-half 
miles  south  of  Edwardsport.  The  bridge  was 
petitioned  for  by  the  business  men  and  farm- 
ers of  Edwardsport. 

A  committee  of  about  2.5  business  men  and 
farmers  from  Cayuga,  Ind.,  vicinity  and  also 
from  Highland  iTownship  west  to  Newport- 
met  recently  to  present  a  petition  for  a  new 
bridge  across  the  Big  Vermilion  at  the  old 
Army  Ford  near  Cayuga.  H.  T.  Payne  is  Au- 
ditor of  the  county. 

Advices  from  Peru,  Ind.,  state  that  the 
Wabash  railroad  has  had  a  gang  at  work  get- 
ting ready  to  build  a  new  bridge  across  the 
Wabash  River  at  Belden,  this  crossing  being 
the  site  of  the  longest  bridge  in  the  state. 
The  new  span  will  be  of  cement  and  will 
not  cross  the  river  at  such  an  angle  as  the 
present  iron  structure. 

The  Board  of  County  Commissioners, 
Franklin,  Ind.,  has  let  the  contract  for  the 
construction  of  several  bridges  to  D.  B.  Hill 
&  Co.,   of   Indianapolis. 

Olo  E.  Nichols,  Hebron,  Ind.,  has  been 
awarded  a  contract  by  county  commissioners 
at  Crown  Point,  Ind.,  for  the  construction  of 
the  Deep  River  bridge  for  $2,07.5.  Bids  were 
opened  Sept.  7. 

Kentucky. 

The  Board  of  Public  Works  of  Louisville, 
Ky.,    has    decided    to    place    into    the    partial 

Items 


appropriation  ordinance  which  goes  to  the 
g;eneral  council,  a  provision  for  an  appropria- 
tion of  $15,000  to  be  used  in  building  a  bridge 
across   Beargrass    Creek  at   Underbill    St.     , 

Louisiana. 

Advices  from  New  Orleans,  1^.,  state  that 
Lieut.  Col.  Lansing  II.  Beach,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  notified  that  for- 
mal service  was  made  on  Milton  H.  Smith, 
president  of  the  Louisville  &  Nashville  R. 
R.,  Sept.  3,  in  connection  with  the  construc- 
tion of  a  draw  bridge  in  place  of  the  bridge 
now  used  by  the  road  at  Chef  Menteur.  The 
company  has  until  March  3  to  construct  the 
bridge. 

Grand  parish  citizens  living  near  Boycc,  La., 
are  uniting  with  the  citizens  of  Rapides  par- 
ish in  the  formation  of  a  stock  company 
which  plans  to  capitalize  the  construction  of 
the  traffic  bridge  across  Red  River  at  Boyce. 

Maine. 

The  citizens  of  Portland,  Me.,  voted  Sept. 
12  on  a  special  referendum  bill  authorizing 
a  bridge  between  Portland  and  South  Port- 
land at   Knightville  over  the   Fore  River. 

Maryland. 

The  contract  for  the  construction  of  the 
Poplar  Grove  St.  bridge,  Baltimore,  Md.,  has 
been  awarded  to  the  Raymond  Concrete  Pile 
Co.  of  New  York  and  Chicago.  The  bridge 
will  be  of  the  plate  girder  type  covered  with 
concrete,  with  reinforced  concrete  floors.  It 
will  be  84  ft.  long,  06  ft.  wide,  and  will  span 
the  right  of  way  of  the  Western  Maryland 
R.  R.  A.  E.  Christhilf,  Chief  Engineer, 
Street  Opening  Commission. 

Massachusetts. 

George  F.  Rendle  has  been  awarded  a  con- 
tract in  Boston,  Mass.,  for  repairing  Broad- 
way bridge  for  $9,972. 

Boston,  Mass.,  has  awarded  a  contract  to 
the  New  England  Structural  Co.,  for  the  re- 
construction of  .\lbany  St.  bridge  for  $10,- 
296. 

The  new  bridge  which  is  to  replace  the  cov- 
ered bridge  between  Springfield,  Mass.,  and 
Chester  on  the  state  highway  is  to  be  built 
on  the  upstream  side  of  the  old  structure  and 
but  a  few  feet  from  the  old  bridge.  The  new 
bridge  will  be  a  single  span  arch  of  110  ft. 
long  and  will  be  constructed  of  concrete,  re- 
inforced with  steel. 

The  County  Commissioners  at  Fitchburg, 
Mass.,  have  been  petitioned  by  the  mayor  and 
board  of  aldermen  of  that  city  for  the  right 
to  connect  -Sth  and  Harvard  Sts.  with  a  bridge 
across  the  Boston  &  Maine  and  New  Haven 
R.  R.  tracks. 

The  city  of  Boston,  Mass.,  has  awarded  a 
contract  to  James  P.  Dwyer  for  installing 
heating  and  ventilating  system  in  Curtis  hall 
for  $22,277. 

Michael  Ahearn  has  been  awarded  a  con- 
tract by  the  mayor  of  Boston,  Mass.,  for  in- 
stalling plumbing  in  Curtis  hall  of  $6,237. 

The  mayor  of  Boston,  Mass.,  has  approved 
a  contract  with  the  Dolan  Electric  Co.,  for 
installing  electrical  svstem  in  Curtis  hall  for 
$4,417. 

Minnesota. 

•{•Bids  will  be  received  bv  the  City  Council 
of  Red  Falls.  Minn.,  until'S  p.  m.,  Sept.  29, 
for  the  repairing  of  Clearwater  bridge.  Jo- 
seph Perrault  is  City  Clerk. 

The  Park  Board  of  Minneapolis,  Minn.,  is 
considering  the  construction  of  a  concrete 
bridge  to  carry  tracks  of  the  Hastings  & 
Dakota  division  of  the  Milwaukee  road  across, 
the  canal  connecting  Lake  of  the  Isles  and 
Lake  Calhoun.  President  W.  F.  Deck-t:r  of 
the  board  hopes  the  construction  of  the 
bridge  will  begin  this   fall. 

The  Hillside  Improvement  club  of  Duluth,. 
Minn.,  has  urged  the  city  council  to  have  a 
substantial  traffic  and  foot  bridge  built  at 
1.3th  St. 

Engineer    W.    F.    Brooks,    Mankato,    Minn., 
has  completed  plans  for  a  200-ft.  bridge  over 
the  Losuer    River,   Blue   Earth   County,   Min- 
nesota.   The  bridge  will  be  of  reinforced  con- 
marked  thus  •{•  indicate  work  now  open  for  bids. 


Crete   and    steel    construction.      E.    Weaver    is 
County  .'\uditor. 

The  City  Council  of  St.  Peter,  Minn.,  has 
awarded  the  contract  for  building  a  concrete 
abutment  at  the  west  end  of  the  Broadway 
bridge  to  the  .St.  Peter  Stone  Sidewalk  Co., 
for  $39.5. 

Mississippi. 

•{•G.  E.  Yarborough,  City  Clerk,  Richton, 
Miss.,  will  receive  bids  until  8  p.  m.,  Oct.  4, 
for  the  erection  of  school  building.  The 
structure  will  consist  of  two  brick  stories. 
W.   H.   Grace  is   Mayor. 

The  Board  of  Supervisors  at  Ellisville, 
Miss.,  have  awarded  to  an  .-Ktlanta,  Ga.,  firm 
the  contract  for  the  building  of  a  steel  bridge 
across  Tallahoma  Creek  between  this  city 
and  Laurel.  The  contract  price  is  $2,850  and 
work  on  the  bridge   will  begin  soon. 

Missouri. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
1,  by  Managers  of  the  Missouri  State  Sana- 
torium at  Mount  Vernon,  Mo.,  for  the  con- 
struction of  a  combined  brick  and  concrete 
infirmary  building.  Plans  and  specifications 
are  on  the  file  at  the  office  of  H.  H.  Hohen- 
schild.  Architect,  309  Navarre  Bldg.,  St.  Louis, 
Mo.,  and  of  W.  C.  Root.  Kansas  City,  Mo. 

E.  N.  Noyes,  Civil  Engineer,  St.  Louis,  Mo., 
has  been  appointed  resident  engineer  at  Dallas, 
Tex.,  for  the  Ira  G.  Hedley  Co.,  to  which 
the  contract  for  the  erection  of  the  Oak  Cliff 
viaduct  has  been  awarded.  Mr.  Noyes  will 
have  charge  of  the  work. 

New  Jersey. 

The  County  Board  of  Freeholders,  .\tlantic 
City,  N.  J.,  have  voted  to  widen  the  bridges 
on  the  Meadow  Blvd.,  to  a  uniform  width  of 
00  ft.  to  conform  with  the  roadway,  and  to 
straighten  a  dangerous  curve  at  the  Chelsea 
Heights  end  of  the  boulevard. 

New  York. 

"{•Bids  will  be  received  by  the  Board  of 
Contract  &  Supply,  ."Mbany,  N.  Y.,  until  3 
p.  m.,  Oct.  3,  for  furnishing  all  labor  and  ma- 
terials for  the  erection  and  completion  of  a 
new  police  station  house  on  the  west  side  of 
North  Pearl  St.,  between  Wilson  St.,  and 
Livingston  Ave,,  in  Albany,  N.  Y.  Isidore 
Wachsman   is   Secretary  of   the  Board. 

D.  B.  Fowler,  Clerk  of  the  town  of  Carl- 
ton, N.  Y.,  has  issued  a  call  for  a  special 
town  meeting  to  be  held  in  Bamber's  Hall, 
Sept.  20,  for  the  purpose  of  voting  on  the 
question  of  appropriating  the  sum  of  $18,000, 
or  as  much  thereof  as  may  be  necessary,  to 
build  a  high-grade  steel  or  concrete  bridge 
across  Oak  Orchard  Creek  at  Kenyonville. 

According  to  advices  from  Brooklyn,  N.  Y., 
the  Long  Island  R.  R.  Co.  is  contemplating 
the  construction  of  a  viaduct  from  Hammels 
station  at  Rockaway  Beach  to  Rockaway 
Park.  The  plan  is  to  eliminate  grade  cross- 
ings along  the  sandy  peninsula  of  which  there 
are  two  dozen  or  more.  The  viaduct  will  be 
built  of  concrete  walls  and  filled  in  with  dirt 
and  the  road  bed  rock  ballasted. 

The  Town  Board  of  Kirkwood  and  Con- 
klin,  N.  Y.,  have  awarded  a  contract  to  the 
Owego  Bridge  Co.,  for  the  construction  of 
a  two-span  highway  bridge  with  the  use  there- 
in of  parts  of  the  old  bridge,  for  $5,400. 

The  citizens  of  LaSalle,  N.  Y'.,  have  voted 
against  the  proposition  of  spendin.g  $3,600  for 
the  new  bridge  across  Cayuga  Creek. 

Nial  Bros..  Troy,  N.  Y.,  have  bee;i  award- 
ed a  contract  by  the  State  Commission  in 
Lunacy,  Capitol,  Albany,  N.  Y.,  for  the  im- 
provement of  State  Hospitals  as  follows,  for 
$112,830:  For  Central  Islip  State  Hospital, 
Central  Islip,  L.  I.,  N.  Y.,  kitchen  and  dmmg 
room  building,  conduits,  steam  mains,  feeder 
cables  and  outside  sewer  and  water  connec- 
tions for  new  group,  additional  boiler  capac- 
ity. Nor^h  Colon.v,  construction  including 
heating,  plumbing  and  electric  work.  For 
Kings  Park  State  Hospital,  Kings  Park,  L.  I., 
N.  Y.,  kitchen  and  dining  room  building, 
conduits,    steam    mains,    feeder   cables,   sewer 
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electric  work.  For  Manhattan  State  Hos- 
pital, Ward's  Island,  New  York  city,  kitchen 
building,  steam  mains  and  feeder  cables  for 
new  cottages,  construction  including  heating,- 
plumbing  and  electric  work.  The  estimated 
costs  of  the  work  are  $35,000,  $40,000  and 
$12,500,  respectively.  T.  E.  McGarr  is  Sec- 
retary of  the  Commission. 

North  Dakota. 

The  Board  of  County  Commissioners,  Bis- 
mark,  N.  Dak.,  has  awarded  a  contract  to  the 
Fargo  Bridge  &  Iron  Co.,  of  Fargo,  for  the 
construction  of  two  county  bridges,  one  to 
be  a  90-ft.  bridge,  and  the  other  to  be  a  50-ft. 
structure,  for  $4,750. 

Ohio. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
5  by  the  Board  of  Commissioners  of  Cuya- 
hoga County,  O.,  at  Cleveland,  O.,  for  the 
construction  of  a  concrete  bridge  on  Clegue 
Road  in  Dover  Township  under  Report  No. 
2,470 :  concrete  floor  and  extension  to  bridge 
on  Dover  Center  Road  in  Dover  Township 
under  Report  No.  2,701.  John  F.  Golden- 
bogen  is  Clerk. 

^•Bids  will  be  opened  Oct.  3  by  H.  A. 
Bucrhaus,  County  Auditor,  Zanesville,  O.,  for 
the  construction  of  the  proposed  5th  St.  bridge 
in  that  city.  The  structure  will  be  steel  en- 
cased in  concrete.  The  length  including  via- 
duct approaches  is  $15,000.  D.  Y.  Geddes  is 
County  Engineer. 

^Bids  will  be  received  by  the  Commission- 
ers of  Lucas  County,  Toledo,  O.,  until  10  a. 
m,,  Oct.  3,  for  the  necessary  labor  and  ma- 
terial required  for  the  construction  and  build- 
ing complete  of  two  concrete  abutments  on 
County  Road  No.  481,  over  Cedar  Creek. 
Charles  J.  Sanzenbacher  is  Auditor  of  the 
county. 

The  Massillon  Bridge  &  Structural  Co., 
Massillon,  O.,  has  been  awarded  a  contract  by 
the  county  commissioners  at  Girard,  Kan.,  for 
I-beam  channels  and  railing  for  nine  bridges 
located  in  Crawford  County  for  $1,325.  Bids 
were  opened   Sept.   12. 

Bids  were  received  Sept.  6  by  the  County 
Commissioners,  Portsmouth,  O.,  and  the  con- 
tracts awarded  for  making  a  fill  and  building 
a  riprap  wall  at  a  bridge  on  the  Rocky  Fork 
of  Brush  Creek ;  also  for  repairing  the  aque- 
duct bridge  across  Brush  Creek,  as  follows : 
Andrew  Haggerty,  fill,  $.24%  per  cu.  yd ;  rip- 
rap, same.  Wm.  Koenig,  fill,  $.35 ;  riprap, 
$.45.  Thos.  Riley,  fill,  $.31 ;  riprap,  $.55.  The 
contract  was  awarded  to  Andrew  Haggerty. 
The  bids  for  the  repair  of  the  bridge  were: 
Joe  G.  Steagall,  $983.  H.  D.  Bahner,  $449. 
The  contract  was  awarded  to   Bahner. 

The  City  Council  of  Cincinati,  O.,  has  been 
asked  for  an  appropriation  of  $7,000,  in  ad- 
dition to  appropriations  aggregating  $18,000 
which  have  already  been  authorized  for  the 
repair  of  the  Harrison  Ave.  viaduct.  Bridge 
Engineer  Frank  Morris  has  estimated  that  it 
will  cost  about  $25,000  to  put  the  structure 
in  repair. 

Bonds  have  been  sold  at  Lima,  O..  for  the 
erection  of  two  more  bridges  to  cost  $12,000, 
in  addition  to  the  $15,000  bridge  over  the 
Ottawa  River  now  nearing  completion. 

Advices  from  Dayton,  O.,  state  that  the 
C.  H.  &  D.  R.  R.  has  awarded  a  contract  for 
a  new  steel  bridge  to  replace  the  one  in  North 
Dayton,  spanning  the  Miami  River,  and  that 
the  contract  for  the  masonry  work  was  let  one 
week  later. 

The  County  Commissioners  of  Butler  Coun- 
ty, Hamilton,  0.,  recently  visited  Elk  Creek 
and  laid  off  the  site  of  the  new  bridge  which 
will  be  built.  The  board  has  also  ordered 
plans  for  a  concrete  bridge  on  the  Venice 
road  about  a  mile  below  the  Columbia  bridge, 
estimated   to  cost  $1,000. 

The  Board  of  County  Commissioners  at 
Lisbon,  O..  received  bids  Sept.  6  for  the  con- 
struction of  a  concrete  box  culvert  at  bridge 
1332  in  Wayne  Township.  Wm.  MeLain  of 
Lisbon  was  low  bidder,  at  $323. 

A  resolution  has  been  introduced  in  the 
city  council  -of  Cincinnati.  O.,  providing  for 
the  preparation  of  plans  and  estimates  of  cost 


of  the  construction  of  a  lift  bridge  over  the 
canal  at  Liberty  St. 

W.  H.  Sieverling  has  been  awarded  a  con- 
tract for  the  construction  of  the  proposed 
new  High  St.  bridge  in  Springfield,  O.,  for 
$21,900.  The  bridge  will  be  built  jointly  by 
the  city  and  the  Big  Four  Ry. 

Petitions  are  being  circulated  in  Cleveland, 
O.,  for  the  construction  of  a  high  level  bridge 
on  Clark  Ave.,  early  in  1911. 

Oklahoma. 

It  has  been  announced  in  Tulsa,  Okla.,  that 
■  the  officials  of  the  Oklahoma  Union  Traction 
Co.,  of  that  city  intend  to  erect  a  bridge 
across  the  Arkansas  River  immediately  and 
construct  a  line  to  West  Tulsa  and  possibly 
further.  This  company  recently  increased  its 
capital  stock  from  $100,000  to  $400,000. 

The  County  Commissioners  at  Sapulpa, 
Okla.  have  let  a  contract  for  the  building  of 
the  approaches  to  the  iron  bridges  contracted 
for  in  Commissioner  Childress'  district  to  U. 
L.  Vassar  of  Dejew  for  $.21  per  yard  for 
earth  and  $.15  per  yd.  for  rock. 

Oregon. 

The  residents  of  the  Seventh  ward  in  Port- 
land, Ore.,  have  decided  to  locate  the  ap- 
proach of  the  proposed  bridge  at  Ellsworth 
St.,  instead  of  across  the  Williamette  in 
South  Portland,  having  its  east  side  approach 
at  Division  St.  This  change  is  due  to  the 
excessive  cost  of  a  bridge  across  the  river 
from  Division  St.,  which  is  estimated  by  the 
City  Engineer.  J.  W.  Morris,  at  $2,000,000.  It 
is  said  that  a  bridge  from  Ellsworth  St. 
would  cost  approximately  $500,000  less. 

Pennsylvania. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
23,  by  the  Comptroller,  Charles  T.  Straughn 
of  Schuykill  County  at  Pottsville,  Pa.,  for  the 
construction  of  a  steel  bridge  over  Pine  Creek 
in  Hegins  Township. 

•J«Bids  will  be  received  until  5  p.  m..   Sept 

28,  by  J.  Howard  Supplee,  Chairman,  High- 
way Committee,  at  the  office  of  the  Commis- 
sioners of  Lower  Merion  Township,  Ard- 
more,  Pa.,  for  the  construction  of  a  bridge 
over  the  Pennsylvania  Railroad  tracks  at 
Union  Ave.,  Bala,  Pa.  W.  A.  Mclntyre  is 
Engineer  of  the  committee. 

4"Bids  will  be  received  by  the  Commission- 
ers of  Northumberland  County  at  their  office 
in  Sunbury,  Pa.,  until  noon,  Sept.  28,  for 
the  construction  of  the  sub  and  superstructure 
of  a  bridge  over  Mahonoy  Creek,  near  Ellis 
Durk's  Farm  in  West  Cameron  township, 
Northumberland  county.  Pa. 

•{•Lawrence  County  Commissioners,  New- 
castle, Pa.,  will  receive  bids  until  noon,  Sept. 

29,  for  the  construction  and  material  of  a 
plate  girder  bridge  over  Big  Run  in  Shen- 
engo  township,  Lawrence  county.  Pa.  The 
structure  will  be  40  ft.  in  length  with  16  ft. 
roadway.  S.  E.  Crawford  is  Clerk  of  the 
commissioners.  Thomas  A.  Gilkey,  C.  E., 
Newcastle,  Pa.,  is  Engineer  of  the  commis- 
sion. 

Horn  &  Neff,  Slatington,  Pa.,  have  been 
awarded  a  contract  in  Allentown,  Pa.,  for 
furnishing  all  labor  and  material  for  the  con- 
struction of  the  super  and  substructure  of  a 
two-span  concrete  encased  steel  girder  bridge 
over  the  Ontelaunee  Creek,  Lynn  Township, 
near  Wanamaker,  Pa.,  for  $5,995.  Bids  were 
opened  Sept.  12. 

The  York  Bridge  Co.,  of  York,  Pa.,  has 
been  awarded  contracts  for  the  erection  of 
bridges  in  Union  County.  Qne  bridge  will  be 
built  at  Fry's  mill  over  Limestone  run  at 
Lewisburg  and  the  other  in  East  Buffalo  and 
is  known  as  the  Hiram  Wolf  bridge.  The 
first  bridge  will  be  of  heavy  structural  work 
and  have  a  concrete  floor.  Another  large  con- 
tract on  which  work  will  be  begun  shortly  is 
for  the  erection  of  a  bridge  at  Sunbury,  North- 
umberland County,  between  that  city  and 
Packer's  land.  It  will  be  20  ft.  above  the 
present  structure,  4  ft.  lower  in  height  than 
the  old  bridge  and  3  ft.  higher  than  the  rail- 
road bridge.  It  will  have  a  flooring  of  brick 
laid  in  concrete  adding  greatlv  to  its  weieht. 
The  cost  of  the  bridge  will  be  $84,300. 


County  Solicitor  Weigle  of  Oil  City,  Pa., 
has  been  conferring  with  the  county  commis- 
sioners at  Franklin,  Pa.,  relative  to  the  $175,- 
000  petroleum  bridge  bond  issue,  for  which 
they  received  no  bids  recently. 

Councilman  J.  J.  Cawley,  Scranton,  Pa., 
has  taken  steps  toward  the  building  of  a 
bridge  and  viaduct  to  connect  East  Scranton 
and  South  Scranton  by  introducing  a  resolu- 
tion in  the  city  council  providing  for  a  bridge 
60  ft.  wide,  extending  from  Harrison  Ave.,  and 
Linden  St.,  in  the  17th  ward  to  the  northerly 
end  of  Crown  Ave.,  in  the  12th  ward.  The 
bridge  would  cross  the  Lackawanna  and 
Laurel  Line  tracks  and  Roaring  brook.  The 
resolution  was  adopted  by  the  council. 

The  County  Commissioners  at  York,  Pa., 
have  awarded  a  contract  to  the  Hartley,  Zieg- 
Jer  Co.,  of  York,  for  the  rebuilding  of  the 
present  bridge  across  the  Codorus  Creek  at 
College  Ave.,  in  York,  for  $23,278.  The  con- 
demned structure  will  be  incased  in  concrete, 
using  the  steel  structural  work  for  the  rein- 
forcement. This  contract  is  subject  to  the 
approval  of  the  county  court. 

Bids  were  received  by  the  County  Commis- 
sioners at  Wilkes  Barre,  Pa.,  on  Sept.  8,  for 
the  furnishing  of  all  labor  .and  material  for 
the  erection  of  the  proposed  new  bridge  to 
be  erected  across  the  Susquehanna  River  at 
West  planing  mill  and  connecting  Breslau  on 
the  opposite  side  of  the  river,  as  follows: 
Penn.  Bridge  Co.,  Beaver  Falls,  Pa.,  3x,  $7,- 
000:  6a,  $289,989.  completed  450  days;  6b, 
$309,944  450  days.  M.  H.  Stebbins,  Wellsboro, 
Pa.,  3x,  $9,500 ;  6a,  $29,000,  490  days ;  6a,  $312,- 
000,  500  days.  With  each  bid  there  was  a 
certified  check  for  $15,000.  Smare  and  Triest 
Co.,  Liberty  St.,  N.  Y.,  3x,  $5,600;  6a,  $318,000; 
6b,  $328,000.  Each  style  to  require  480  days 
to  complete.  Thomas  W.  Haines,  Wilkes- 
Barre,  7a.  $119,000,  150  days;  2b,  $129,000,  150 
days.  York  Bridge  Co.,'  2b,  $151,200,  150 
days ;  2a,  $139,900,  150  days.  McClintock  Mar- 
shall Construction  Co.,  23,  $125,300;  2a, 
$113,100;  120  days  each.  Northeastern  Con- 
struction Co.,  6a,  $294,444,  350  days ;  6b,  $306,- 
141,  350  days.  Bolton  S.  Coons  Construction 
Co..  Wilkes  Barre,  rolled  earth  filled  bridge, 
$18,793.20.  Joseph  Hendler  and  John  Gaynor, 
6a.  $377,103;  6b.  $.388,468.  A  certified  check 
amounting  to  $19,423.40  accompanied  the  bids. 
The  plans  and  specifications  were  prepared  by 
the  Scofield  Engineering  Co.  of  Philadelphia. 
The  bridge  will  have  seven  river  piers  with 
pile  foundation  and  enforcement.  'There  will  I 
be  six  steel  spans  including  granolithic  side-  I 
walk  and  brick  paved  roadway  and  hand  rail- 
ing. 

The  Town  Council  of  North  Braddock,  Pa., 
has  instructed  Borough  Ejigineer  T.  A.  Stew- 
art to  have  designs  and  plans  made  for  over- 
head bridges  across  the  Pennsylvania  R.  R.  at 
Ann  St.,  and  at  13th  St.,  between  Braddock 
and  North  Braddock.  The  contract  will  be 
let  shortly. 

The  Blair  County  Commissioners  have 
awarded  Fogle  &  Co.  the  contract  for  build- 
ing a  concrete  bridge  over  Poplar  Run,  near 
Claysburg,  for  $3,400.  The  bridge  will  be 
a  reinforced  concrete  structure,  skew,  55  ft. 
long  with  a  16-ft.  roadway  and  a  five  ft.  side- 
walk. 

Ferguson  &  Rickard  of  Blairsville,  Pa.,  have 
been  awarded  the  contract  for  a  reinforced 
concrete  highway  bridge  over  Cherry  Run  in 
Center  Township,  on  the  road  leading  from 
Graceton  to  Jacksonville.  The  work  is  to 
start  at  once  and  the  bridge  is  to  be  com- 
pleted bv  Oct.  15. 

The  Philadelphia  &  Reading  R.  R.  Co.  will 
build  a  new  overhead  bridge  at  Sheridan,  Pa., 
on  the  Lebanon  Valley  branch.  The  contract 
for  the  substructure  has  been  awarded  to  Wil- 
auer  &  Co.,  of  Philadelphia,  and  the  super- 
structure to  the  American  Bridge  Co.  The 
new  bridge  is  to  span  four  tracks,  and  will 
be  erected  west  of  the  present  structure,  which 
spans  two  tracks. 

The  County  Commissioners  at  Reading,  Pa., 
have  awarded  the  contract  for  repairs  to  the 
Penn  St.  bridge  to  William  F.  Remppis  &  Co., 
of  Reading,  for  $763.  The  contract  calls  for 
the    renewal   of   a   portion   of    the   iron   work 
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and  water  connections  for  new  groups,  con- 
struction including  heating,  plumbing  and 
over  the  old  W.  &  X.  branch  of  the  Reading 
R.  R. 

Texas. 

A  permit  has  been  issued  by  the  City  Engi- 
neer of  Houston,  Tex.,  for  the  erection  of  the 
Southern  Pacific  R.  R.  office  building  on 
Franklin  Ave.  and  Travis  St.  The  building 
will  cost  about  $512,793,  and  will  be  nine 
stories  high.  William  Miller  &  Sons  Co.  has 
the  contract.  Jarvis  Hunt  &  Co.,  Chicago, 
III.,  are  the  architects. 

Virginia. 

The  Roanoke  Bridge  Co..  Roanoke,  Va., 
has  been  awarded  a  contract  in  Warm 
Springs,  Va..  for  the  construction  of  two 
bridges  for  $n,331.  Bids  were  opened  Sep- 
tember  1. 

The  Roanoke  Bridge  Co.,  of  Roanoke,  Va., 
has  been  awarded  contracts  by  the  county  com- 
missioners of  Giles  County,  Pearisburg,  Va., 
for  the  construction  of  two  bridges  over  New 
River.  One  of  these  is  to  span  the  river  at 
Eggleston,  being  .5.50  ft.  long  and  16  ft.  wide. 
The  other  bridge  will  cross  the  river  at  Nar- 
rows and  will  be  750  ft.  long  and  16  ft. 
wide.     The  bridges  will  cost  about  $-30,000. 


The  County  Commissioners  at  Covington. 
\'a..  have  awarded  a  contract  to  the  Roanoke 
Bridge  Co.,  of  Roanoke,  Va.,  for  the  construc- 
tion of  four  bridges  throughout  the  county 
for  $7,500.  All  the  bridges  will  be  of  the  steel 
truss  construction  and  the  material  used  will 
be  fabricated  at  the  plant  of  the  Virginia 
Bridge  &  Iron  Co.,  of  Roanoke. 

Washington. 

The  city  of  Taconia,  Wash.,  will  hold  an 
election  Oct.  8  to  vote  on  the  issuance  of 
$1,023,000  bonds  for  a  fire  tug,  two  bridges 
and  a  municipal  dock. 

Wisconsin. 

The  Beach  Manufacturing  Co.  has  been 
awarded  a  contract  for  the  construction  of  a 
ilO-ft.  span  bridge  having  concrete  abutments 
on  Ford  River  at  Racine,  Wis. 

The  City  Council  of  Janesville,  Wis.,  has 
called  for  plans  and  specifications  for  the 
building  of  new  bridges  at  4th  Ave.  and  Ra- 
cine St.  Arrangements  have  also  been  made 
to  advertise  for  proposals  for  the  work. 

.Architect  W.  W.  DeLong,  .^.ppleton.  Wis., 
has  completed  plans  for  a  bridge  16x40  ft.  at 
Greenville,  Wis.,  for  A.  Locksmith.  The 
bridge    will    be    of    reinforced    concrete    con- 


struction.    Estimates  will  be  received  by  Mr. 
Locksmith. 

The  citizens  of  Janesville,  Wis.,  have  voted 
to  bond  the  city  for  not  more  than  $60,000 
for  the  construction  of  two  bridges  across 
Rock  River,  one  at  4th  Ave.,  and  the  other 
at  Racine   St. 

Canada. 

•|«Bids  will  be  received  until  noon.  Sept,  26, 
by  Frank  Lee,  Division  Engineer,  Canadian 
Pacific,  Winnipeg,  Man.,  for  the  construc- 
tion of  a  brick  ice  house  in  Winnipeg. 

•J«Bids  will  be  received  until  noon  Sept. 
24.  l)y  J.  F.  C.  Menlove,  Secretary-Treasurer, 
Wallace  and  Virden,  Man.,  for  the  supply  and 
construction  of  a  60-ft  reinforced  concrete 
bridge  to  be  erected  within  the  town  site  of 
Virden. 

.\cording  to  advices  from  Mimico,  Ont.,  the 
Toronto  &  York  Radial  Ry.  Co.  has  put  a 
large  number  of  men  at  work  felling  trees 
and  clearing  the  company's  right-of-way  west 
of  the  proposed  site  for  the  new  bridge  over 
the  Mimico  River.  The  land  is  already  cleared 
for  a  distance  of  1,000  ft.  The  new  bridge 
will  cross  the  Mimico  a  short  distance  above 
the  present  bridge  used  by  the  railway  and 
the  right-of-way  east  will  be  through  the 
hills. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

The  Cherokee  County  Good  Roads  associa- 
tion has  been  organized  at  Center,  Ala.,  for 
the  purpose  of  constructing  good  roads  in  the 
county.  The  following  officers  were  elected 
by  the  members  of  the  association:  President, 
G.  P.  Smith;  vice-president,  C.  F.  Stewart; 
secretary,  T.  H.  Shropshire. 

California. 

A  resolution  favoring  the  building  of  a  na- 
tional highway  between  Los  Angeles  and  New 
York,  by  way  of  Pasadena.  Yuma,  Galveston, 
Savannah  and  Washington,  has  been  adopted 
by  the  North,  Northeast  and  Northwest  Im- 
provement association  of  Los  .i^ngeles,  Cal. 

A  stock  company  is  to  be  formed  at  Pasa- 
dena, Cal.,  for  the  purpose  of  constructing  an 
auto  toll  road  up  Mount  Wilson's  observatory 
trail. 

The  county  board  of  supervisors  at  River- 
side, Cal,  have  awarded  the  contract  for  the 
construction  of  the  four  miles  of  the  Box 
Springs  canyon  road  to  Oscar  Ford  for  $17,- 

Bids  opened  Sept.  8  by  the  Park  Commis- 
sion, Oakland,  Cal.,  for  the  paving  with  as- 
phalt of  roadway  in  Lakeside  Park,  were  re- 
jected as  being  too  high.  Henry  F.  Vogt, 
Secy..   Park  Commission. 

The  City  Street  Improvement  Co.,  Mer- 
chants' Exchange  Bldg.,  San  Francisco,  Cal., 
is  the  probable  contractor  for  the  improvement 
of  west  side  of  12th  St.,  etc..  in  Oakland,  Cal., 
for  $10,236.  Bids  were  opened  Sept.  7. 
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Colorado. 

The  contract  for  street  grading,  curbing  and 
sidewalks  in  North  Side  improvement  district 
No.  13.  Denver,  Colo.,  embracing  territory  be- 
tween Jason  and  Tejon  Sts.,  has  been  awarded 
to  the  Commonwealth  Construction  Co.,  for 
$70,019. 

The  report  of  the  consulting  engineers  who 
were  engaged  by  the  city  of  Colorado  Springs, 
Colo.,  to  confer  with  City  Engineer  Waggener 
with  regard  to  the  proposed  paving  of  the  busi- 
ness streets  of  the  city,  has  been  accepted  by 
the  city  council.  The'  streets  and  avenues  to 
be  included  in  the  paving  district  are :  Cas- 
cade ave.,  from  the  south  line  of  Platte  ave. 
to  the  south  line  of  Cucharas  St.;  Tejon  St., 
from  the  south  line  of  Boulder  St.  to  the  north 
line  of  Vermijo  St.;  Platte  ave..  Bijou,  Kiowa 
and  Cucharas  sts.,  from  the  west  line  of  Neva- 
da ave.  to  the  east  line  of  Ca--nde  ave.;  Huer- 


fano St.,  from  the  west  line  of  Nevada  ave. 
to  the  east  end  of  the  Viaduct ;  Pikes  Peak 
ave.,  from  the  west  line  of  North  Corona  st. 
to  the  east  line  of  Cascade  ave. 

.\  good  roads  committee  held  a  meeting  at 
Boulder.  Colo.,  recently  to  formulate  plans 
for  the  building  of  a  good  road  from  Boulder 
to  Valmont,  a  distance  of  five  miles.  The 
plan  is  to  build  west  from  Valmont  Wz  miles 
to  the  Davidson  school,  and  from  there  % 
mile  to  the  old  Arapahoe  road.  The  estimat- 
ed cost  is  $1,000  per  mile. 

Connecticut. 

The  following  contracts  were  recently 
awarded  by  the  State  Highway  Commission 
of  Connecticut  at  Hartford,  for  state  road 
work :  Harwinton,  14.180  lin.  ft.  of  gravel 
road  on  Naugatuck  Valley  trunk  line  to  A. 
Vita,  of  Thompson,  at  $1.47  a  lin.  ft.  for  grav- 
el road.  $2.07  for  gravel  road  with  Telford 
base,  $.98  for  rubble  drain,  and  $5.50  a  cu.  yd. 
for  masonry. 

Barkhamsted.  one  section  of  10,236  lin.  ft. 
of  graded  road  with  hardening  surface,  to 
Ceasar  Rossi  of  Torrington.  at  $25,325 :  second 
section  of  8,907  lin.  ft.  of  similar  road,  to 
Sternberg  &  Cadwell  of  West  Hartford,  base 
at  $2.60  &  lin.  ft. 

New  Hartford.  2.799  lin.  ft.  of  macadam 
road  to  Caesar  Rossi  at  $2.50  a  lin.  ft.  for 
macadam  road.  $3.45  for  macadam  road  with 
Telford  base,  and  $5.50  a  cu.  yd.  for  masonry. 

Enfield.  3,705  lin.  ft.  of  macadam  road  on 
the  trunk  line  joining  the  Massachusetts  state 
line  to  .-Kmos  D.  Bridge's  Sons,  Inc.,  of  Haz- 
ardville.  at  $2.49  a  lin.  ft.  for  macadam.  $-3.49 
a  lin.  ft.  for  macadam  with  a  Telford  base,  $1 
a  lin.  ft.  for  rubble  drain,  and  $3  a  sq.  ft.  for 
brick    pavement. 

Durham.  18,2-37  lin.  ft.  of  macadam  road  on 
the  Middletown  and  New  Haven  turnpike  to 
Frank  .■Xmigoni  &  Brother  of  Durham  at  $2.27 
for  macadam.  $2.95  for  macadam  with  Telford 
base,  and  $1  for  rubble  drain. 

North  Branford,  15,-327  lin.  ft.  of  macadam 
road  on  New  Haven  and  Middletown  turnpike 
to  A.  Brazos  &  Sons,  of  Middletown  at  S1.85 
a  lin.  ft.  for  macadam.  $2.20  for  macad'm  with 
Telford  base,  and  $.80  for  rubble  drain. 

Simsbury.  4,090  lin.  ft.  of  macadam  road  on 
Main  st.  to  Olmstead  &  Olmstead  of  East 
Hartford,  at  $2.04  a  lin.  ft.  for  macadam,  $.3.29 
for  macadam  road  with  Telford  base. 

Goshen  and  Winchester.  9,715  lin.  ft.  in 
Goshen  at  $12,000.   and  7.516  lin.   ft.  in  Win- 


chester at  $8,642,  both  on  Norfolk  road,  plans 
calling  for  graded  road  with  hardening 
surface. 

Suffield.  7,754  lin.  ft.  of  macadam  road  on 
the  Hartford  and  Springfield  road  to  Olm- 
stead &  Olmstead  of  East  Hartford  at  $1.98 
for  macadam,  $3.18  for  macadam  road  with 
Telford  base,  and  $1  for  rubble  drain. 

Bloomfield,  2,474  lin.  ft.  of  macadam  road 
on  Blue  Hills  ave.  let  to  Sternberg  &  Cadwell 
of  West  Hartford  at  $1.77  a  lin.  ft.  for  macad- 
am, and  $2.50  for  macadam  road  with  Telford 
base. 

Delaware. 

The  mayor  of  Wilmington,  Del.,  has  re- 
quested the  street  department  of  that  city  to 
submit  a  plan  of  a  proposed  road  or  street  to 
the  Delaware  river  for  the  city,  together  with 
the  probable  cost  of  same  in  accordance  with 
the  plan,  recommending  the  proper  location 
with  its  width,  length  and  materials  necessary 
for   construction. 

H.  C.  Clark.  Delaware  City.  Del.,  was  -the 
lowest  bidder  for  the  work  of  macadamizing  a 
section  of  Port  Penn  road  at  Fort  Dupont, 
Del.,  at  $1.29  per  sq.  yd.  E.  A.  Stockton,  Jr., 
1st  Lieut.  Coast  .^rtilien,-  Corps,  Constructing 
Quartermaster.  Fort  Dupont.  Bids  were 
opened  Sept  12. 

District  of  Columbia. 

•J*Bids  will  be  received  until  11  a.  m..  Octo- 
ber 1.  by  William  M.  Smith,  .\cting  Chief  of 
Bureau  of  Y'ards  and  Docks,  Navv  Depart- 
ment, Washington,  D.  C.  for  vitrified  brick 
paving  at  the  navy  yard,  Boston.  Mass. 

Florida. 

^•Bids  will  be  received  until  10  a.  m..  Octo- 
ber 4,  by  Clerk  of  St.  Johns  County,  St.  .Au- 
gustine. Fla..  for  the  construction  of  a  road 
according  to  the  plans  prepared  by  C.  M.  Mil- 
burn,  Engineer. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
5.  by  Constructing  Quartermaster,  Fort  Dade. 
Fla..  for  the  construction  of  brick  or  concrete 
roads  and  concrete  walks. 

The  board  of  trustees.  Putnam  County 
Bonds,  Palatka,  Fla.,  has  rejected  all  bids  for 
the  construction  of  10  miles  of  hard  surfaced 
road  from  the  limits  of  the  city  of  Palatka. 
over  the  upper  Rice  Creek  bridge  toward 
Banner\ille.  The  work  will  be  readvertise'i 
Bids  weie  opened  Sept,  2.  R.  F.  Ensey,  P,- 
latka.  is  County  Engineer, 
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Georgia. 

The  following  resolutions  were  introduced 
in  the  city  council  of  Atlanta,  Ga. :  To  widen 
and  pave  Marietta  St.  from  North  ave.  to  the 
Exposition  Cotton  mills,  provided  the  street 
is  paved  with  wood  blocks  by  the  city  up  to 
that  point,  and  to  have  a  preliminary  survey 
made  at  once.  To  pave  Marietta  road  as  soon 
as  practical,  from  the  Exposition  Cotton  mills 
to  the  point  where  the  Atlanta  and  Northern 
electric  railway  leaves  the  road,  and  to  make 
the  necessary  survey,  and  to  get  from  property 
holders  the  permission  to  widen  it.  To  open  a 
road  from  Marietta  st.  to  the  Johnson  road, 
through  the  Sims  property,  to  give  access  to 
Hollywood  cemetery. 

Idaho. 

•^City  Clerk  of  Twin  Falls,  Idaho  will  re- 
ceive bids  until  8  p.  m.,  Sept.  22,  for  the  grad- 
ing and  paving  of  the  streets  in  Local  Im- 
provement District  No.  7  with  bitulithic  pave- 
ment. Stuart  H.  Taylor,  Twin  Falls,  Idaho, 
is  clerk. 

Illinois. 

•J'Bids  will  be  received  until  noon,  Oct.  1. 
by  Henry  O.  First,  Chairman  Coal  Valley 
Rural  Road  Committee.  Moline,  III,  for  ex- 
cavating and  grading  Coal  Valley  Rural  Road 
beginning  at  the  N.  W.  corner  of  the  S.  W. 
quarter  of  N.  E.  quarter  of  Sec.  21,  Township 
17  North,  R.  1  West,  of  the  4th  P.  M.,  thence 
south  in  center  line  of  Sections  21,  28  and  33, 
to  center  of  Section  33,  constituting  the  1st 
section  of  said  road ;  second  section  begins  at 
N.  W.  corner  of  Sec.  3,  Township  16  North,  R. 
1  West  of  the  4th  P.  M.,  thence  south  along 
section  line  1%  miles.  The  estimated  quanti- 
ties required  for  grading  are  approximately  as 
follows :  Section  1 — 6,600  cu.  yds.  earth  ex- 
cavation, average  haul  50-80  ft. ;  2,850  cu.  yds. 
earth  excavation,  average  haul  150-175  ft. ; 
3,950  cu.  vds.  earth  excavation,  average  haul 
200-225  ft'.;  1.780  cu.  yds.  earth  excavation, 
average  haul  300  ft. ;  5,040  cp.  yds.  earth  ex- 
cavation, average  haul  425  ft. ;  2.200  cu.  yds. 
earth  excavation,  average  haul  550  ft. :  4,830 
cu.  yds.  earth  excavation,  average  haul  725  ft. : 
7,110  cu.  yds.  earth  excavation,  average  haul 
1,000  ft.  Section  2 — 1,775  cu.  yds.  earth  ex- 
cavation, average  haul  160  ft. ;  5,865  cu.  yds. 
earth  excavation,  average  haul  200  to  250  ft. ; 
10,500  cu.  vds.  earth  excavation,  average  haul 
300-400  ft.';  '6,S.S5  cu.  yds.  earth  excavation, 
average  haul  650  ft. ;  2,990  cu.  yds.  earth  ex- 
cavation, average  haul  1.000  ft.  Separate  bids 
will  be  received  on  Sections  1  and  2.  Clark 
G.  Anderson,  Moline,  111.,  is  engineer. 

The  following  low  bids  were  received  Sept. 
13  by  the  Board  of  Local  Improvements,  302 
City  Hall,  Chicago,  111.,  for  the  construction 
of  the  following  cement  sidewalks :  Avenue 
"L,"  96th  St.,  104th  st.,  420  lin.  ft.,  6  ft.  wide, 
no  bids  received ;  H.  P.  Larsen,  1742  N.  Rock- 
well St.,  Chicago,  Augusta  st..  Willow  ave., 
Austin  ave.,  SJ^  ft.  wide,  2,260  lin.  ft.,  $.13 
64-100  per  ft.;  Siewert-Callsen  Co.,  Belmont 
ave.,  41st  ave.,  42nd  ave.,  6  ft.  wide,  1,100  lin. 
ft.,  $.13  8-10  per  ft.;  H.  P.  Larsen,  Bismark 
pi..  Noble  St.,  984  ft.,  east,  1,200  lin.  ft.,  5  ft. 
wide,  $.13  74-100  per  ft;  Pemling  &  Wendt, 
84  La  Salle  st.,  Chicago,  Byron  st.,  Mozart 
St..  Richmond  St.,  6  ft.  wide,  540  lin.  ft . 
$.17  4-10  per  ft.;  P.  F.  Biesen,  6601  Rhodes 
ave.,  Chicago,  Commercial  ave.,  87th  St.,  91st 
St.,  18  ft.  wide,  5,000  lin.  ft.,  $.37y2  per  ft.; 
Skafgard  Concrete  Construction  Co..  Coslello 
ave.,  40th  ave..  C.  M.  &  St.  P.  Ry.,  6  ft.  wide, 
1,200  lin.  ft.,  $.12  3-10  per  ft.;  H.  P.  Larsen, 
Central  Park,  Elston  ave.,  Grace  St.,  6  ft.  wide, 
900  lin.  ft.,  $.14%  per  ft. ;  Bairstow  Supply  Co., 
6084  Ridge  ave.,  Chicago,  Cullom  ave.,  Clark 
St.,  .\shland  ave.,  6  ft.  wide.  2,400  lin  ft 
$.12-,^  per  ft.;  T.  B.  Joy  &  Co.,  3911  W.  Van 
Buron  and  Bairstow  Supplv  Co..  Devon  ave 
1,287  ft.  east  of  Western  a've.,  271  ft.  east  of 
Robey  St.,  6  ft.  wide,  9,000  lin.  ft.,  $.12  6-10 
per  ft.;  H.  P.  Larsen.  Ebcrly  ave.,  Elston 
ave.,  Grace  st.,  6  ft.  wide,  180  lin.  ft.,  $.21  per 
ft. ;  A.  Graff,  70  La  Salle  St.,  Chicago,  15th 
St.,  Halsted  st..  Canal  St.,  4  ft.  wide,  5,500  lin 
ft.,  $.13  87-100  per  ft;  G.  Kehl  &  Son  Co., 
1224    N.    Campbell    ave.,    Chicago,     40th     st, 


Humboldt  ave.,  Armitage  ave.,  6  it.  wide, 
14,500  lin.  ft,  $.12  46-100  per  ft.;  A.  Graff, 
41st  St.,  Butler  st.,  Wallace  st.,  6  ft.  wide,  300 
lin.  ft,  $.17  per  ft.;  T.  D.  Joy  &  Co.,  41st  ave., 
31st  St.,  32nd  st,  6  ft  wide,  2,000  lin.  ft.,  $.12'^ 
per  ft. ;  H.  P.  Larsen,  45th  St.,  Cottage  Grove 
ave.,  Vincennes  ave.,  6  ft  wide,  1,300  lin.  ft, 
$.14  74-100  per  ft.;  Harbor  ave..  The  Strand, 
92nd  St.,  12  ft.,  7,000  lin.  ft.,  no  bids  received ; 
Demling  &  Wendt,  Hoyne  ave.,  105th  St.,  107th 
st,  6  ft.  wide,  3,300  lin.  ft,  $.15  9-10  per  ft; 
Bairstow  Supply  Co.,  Lawrence  ave..  Drain- 
age Canal,  Albany  ave.,  6  ft.  wide,  4,000  hn. 
ft,  $.14  7-10  per  ft;  H.  P.  Larsen,  Langdon 
St.,  Clvbourn  ave.,  Uhland  st.,  6  ft.  wide,  280 
lin.  ft.',  $.24%  per  ft. ;  H.  P.  Larsen,  Larrabee 
St.,  Crosby  St.,  Hawthorne  St.,  14  ft.  wide,  700 
lin.  ft.,  $.14  74-100  per  ft ;  H.  P.  Larsen,  Mil- 
waukee ave.,  Lawrence  ave.,  Sunnyside  ave., 
6  ft.  wide,  300  lin.  ft,  $.19y2  per  ft.;  A.  Graff. 
McHenry  St.,  North  ave.,  Blanche  st.,  6  ft. 
wide.  1,590  lin.  ft,  $.15  .37-100  per  ft.;  C.  J. 
Fiske,  1743  N.  101st  pi.,  Chicago,  99th  st,  197 
ft.,  east  of  Throop  st.,  Oak  ave.,  6  ft  wide. 
3,200  lin.  ft.,  $.13%  per  ft;  A.  Graff,  Oakley 
ave..  Division  st,  Iowa  St.,  6  ft.  wide,  1,650 
lin.  ft.,  $.10  .37-100  per  ft.;  A.  Graff,  Otis  st, 
Vedder  St.,  Division  st,  6  ft  wide,  1,100  hn. 
ft,  $.15  37-100  per  ft.;  H.  P.  Larsen,  Perry  st, 
Cullom  ave.,  Berteau  ave.,  6  ft.,  330  lin.  ft., 
$.17%  per  ft;  T.  D.  Jov  &  Co.,  Quincy  st, 
Clinton  st,  Jefferson  st,  14  ft  wide,  3,100  lin. 
ft.,  $.12  3-5  per  ft. ;  Demling  &  Wendt,  Seeley 
ave.,  326  ft.  north  of  105th  pi.,  107th  St.,  6  ft. 
wide,  2,700  lin.  ft.,  $.14  9-10  per  ft.;  H.  P. 
Larsen,  63rd  st,  C.  &  N.  L  R.  R.,  Halsted  st,, 
12  ft.  wide,  1,200  lin.  ft.,  $.13%  per  ft. ;  F.  K. 
Shobe  Paving  Co.,  524  W.  63rd  st.,  Chicago, 
State  St.,  150  ft.,  north  of  72nd  st,  73rd  St., 
6  ft.  wide,  540  lin.  ft.,  $.20  per  ft. ;  T.  D.  Joy 
&  Co.,  Sawyer  ave.,  Ogden  ave.,  75  ft.  south 
of  21st  St.,  6  ft.  wide,  1,900  lin.  ft.,  $.13  per  ft. ; 
P.  F.  Biesen,  South  Chicago  ave.,  87th  st, 
Saginaw  ave.,  6  ft.  wide,  10,000  lin.  ft,  $.16% 
per  ft. ;  H.  P.  Larsen,  21st  st.,  Jefferson  st., 
Halsted  St.,  11  ft.  wide,  4,500  lin.  ft.,  $.12 
64-100  per  ft. :  A.  Graff,  39th  St.,  Western  ave., 
California  ave.,  6  ft.  wide,  1,800  lin.  ft,  $.14 
37-100  per  ft.;  Wellington  St.,  Sacramento 
ave.,  Whipple  St.,  6  ft.  wide,  159  lin.  ft.,  no 
bids  received ;  C.  J.  Fiske,  Winston  ave.,  95th 
St.,  99th  St.,  6  ft.  wide,  9,800  Hn.  ft.,  $.13%  per 
ft.;  Demling  &  Wendt  Dakin  st,  56th  ave., 
60th  Ave.,  6  ft  wide,  18,000  lin.  ft.,  $.13  7-10 
per  ft. ;  P.  F.  Biesen,  75th  St.,  Cottage  Grove 
Ave..  St.  Lawrence  Ave..  6  ft.  wide.  7,600  lin. 
ft.,  $.12%  per  ft;  A.  Graff,  Lawrence  Ave., 
Hamlin  Ave.,  40th  Ave.,  6  ft.  wide,  21,000  lin. 
ft.,  $.15  37-100  per  ft.;  A.  Graff,  27th  St,  Hal- 
sted St.,  Quarrv  St.,  6  ft  wide,  3,700  lin.  ft., 
$.13  37-100  per 'ft.;  T.  D.  Joy  &  Co.,  64th  St, 
Paulina  St,  Robev  St.,  6  ft.  wide,  40,000  lin. 
ft,  $.133'^  per  ft.';  H.  P.  Larsen,  24th  St.. 
124  8-10  ft.  east  of  Avers  Ave.,  40th  Ave.,  6 
ft  wide,  2.,500  lin.  ft,  $.19  per  ft;  P.  F.  Bie- 
sen, 76th  St..  Yale  St.,  160  ft.  west  of  40th 
Ave.,  6  ft  wide,  10.000  lin.  ft.,  $.14%  per  ft; 
P.  F.  Biesen,  79th  St.,  Kimbark  Ave.,  216  ft. 
west  of  Woodlawn  Ave.,  6  ft  wide,  9,000  lin. 
ft,  $.12%  per  ft.;  H.  P.  Larsen,  Byron  St., 
Sacramento  Ave.,  Kedzie  Ave.,  6  ft.  wide, 
10,000  lin.  ft.,  $.13  74-100  per  ft.;  Thomas 
Johnson,  82nd  St,  Ontario  Ave.,  Commercial 
Ave.,  6  ft.  wide,  10,000  lin.  ft.,  $.12  per  ft; 
Skafgard  Concrete  Construction  Co.,  Hum- 
boldt Ave.,  515  ft  east  of  47th  Ave.,  48th  Ave. 
6  ft  wide,  10,000  lin.  ft.,  $.13  3-10  per  ft.;  Sie- 
wert-Callsen Co.,  3865  Milwaukee  Ave.,  Chi- 
cago, Irving  Park  Blvd.,  48th  Ave.,  52nd  Ave., 
6  ft  wide,  18.000  lin.  ft,  $.13  8-10  per  ft; 
.^nd.  Larsen,  11,933  Princeton  Ave.,  Chicago, 
135th  PI.,  Indiana  Ave.,  Forest  Ave.  6  ft. 
wide,  6,000  lin,  ft,  $.13  88-100  per  ft;  17th 
St.,  Dearborn  St,  1st  Alley  east  14  ft.  wide, 
withdrawn,  no  bid;  A.  Graff,  Division  St., 
Central  Ave..  Prairie  Ave..  6  ft.  wide  9,000 
lin.  ft.,  $.14  37-100  per  ft.;  Lawrence  Ave,  C. 
&  N.  W.  Ry.,  56th  Ave.,  6  ft.  wide,  4,500  lin 
ft,  no  bids  received;  H.  P.  Larsen,  60th  St., 
Morgan  St.,  Centre  Ave.,  6  ft.  wide,  1,200  lin 
ft,  $.15  74-100  per  ft. ;  T.  D.  Joy  &  Co.,  North 
Ave.,  40th  Ave.,  42nd  Ave..  6  ft.  wide.  6,000 
lin.  ft,  $.12^  per  ft;  T.   D.  Joy  &  Co.,  61st 


St.,  Wood  St.,  Robey  St.,  6  ft.  wide,  27,000  lin. 
ft.,  $.12^  per  ft 

•|«Board  of  Local  Improvements,  C.  A.  V. 
Standish,  Secy.,  300  City  Hall,  Chicago,  111., 
will  receive  bids  until  Sept.  22,  for  the  con- 
struction of  pavement  on  the  following  streets 
and  alleys :  Alley  from  E.  Ontario  and  St. 
Clair  Sts.,  to  E.  Erie  St.  and  Lincoln  Park 
Blvd.,  including  570  sq.  yds.  brick  pavement 
on  6  in.  Portland  cement  concrete  foundation 
and  2-in.  sand  cushion,  612  lin.  ft.  of  new  con- 
crete curb;  first  alley  west  of  La  Salle  Ave., 
from  Hill  to  Elm  St.,  including  220  sq.  yds. 
of  brick  pavement  on  6-in.  concrete  base,  2-in. 
sand  cushion.  440  lin.  ft.  of  new  concrete  curb; 
Alleys  from  W.  Huron  St.,  and  N.  Clark  St., 
to  W.  Superior  St.  and  La  Salle  .Ave.,  includ- 
ing 340  sq.  yds.  brick  pavement  on  6-in.  con- 
crete foundation,  2-in.  sand  cushion,  400  lin. 
ft.  of  new  concrete  curb;  Alley  from  48th  St. 
and  Calumet  Ave.,  to  49th  St.  and  Grand 
Blvd.,  including  1,020  sq.  yds.  of  brick  pave- 
ment on  6-in.  concrete  foundation,  2-in.  sand 
cushion,  1,200  lin.  ft.  of  new  concrete  curb ; 
Alley  from  47th  St  to  St.  Lawrence  Ave.,  to 
48th  St.  and  Forrestville  Ave.,  including  770 
sq.  yds.  brick  pavement  on  6-in.  concrete 
foundation  and  2-in.  sand  cushion,  980  lin.  ft. 
of  new  concrete  curb ;  .Alley  from  Ashland 
Ave.  and  Warren  Ave.  to  Paulina  St.  and 
Madison  St.,  including  980  sq.  yds.  of  brick 
pavement  on  6-in.  concrete  foundation,  2-in 
sand  cushion,  1,200  lin.  ft  of  new  concrete 
curb;  Alley  from  Arlington  PI.  and  North 
Clark  St.,  to  Deming  PI.  and  Hamilton  Court, 
including  1,860  sq.  yds.  of  brick  pavement  on 
6-in.  concrete  foundation  and  2-in.  sand  cush- 
ion, 1,8.50  lin.  ft.  new  concrete  curb;  Cham- 
plain  Ave.,  from  42nd  to  43d  Sts.,  including 
1,780  sq.  yds  asphalt  pavement,  on  6-in.  con- 
crete foundation,  1,200  lin.  ft.  granite  concrete 
combined  curb  and  gutter,  1,200  sq.  ft.  side- 
walk, 5  old  manholes  adjusted,  4  old  catch 
basins  adjusted,  9  new  covers  with  iron  lids, 
20  lin.  ft.  9-in.  tile  pipe,  4  cast  iron  gratings; 
Graceland  Ave.,  from  Evanston  Ave.  to  the 
Chicago,  Milwaukee  &  St  Paul  Ry.  right-of- 
way,  including  3,900  sq.  yds.  asphalt  pavement, 
on  6-in.  concrete  foundation,  3,300  lin.  ft.  gran- 
ite concrete  combined  curb  and  gutter,  150  lin. 
ft.  granite  gutters,  400  sq.  ft.  sidewalk,  8  new 
catch  basins  complete,  1  old  manhole  adjusted, 
6  old  catch  basins  adjusted,  2  new  covers  with 
iron  lids,  100  lin.  ft.  9-in.  tile  pipe,  4  cast  iron 
gratings. 

George  V.  Peter  of  Sycamore,  has  been 
awarded  the  contract  for  the  Washington 
Blvd.,  and  Busey  Ave.,  pavements  in  Urbana, 
111.,  by  the  board  of  local  improvements. 

J.  W.  Stipes,  Champaign,  111.,  has  bee; 
awarded  a  contract  by  the  board  of  local  im- 
provements of  that  city  for  the  paving  o: 
Fourth  St.,  for  approximately  $27,000.  Thi 
work  includes  the  following  approximate  quan 
titles :  Excavation,  8,500  cu.  yds. ;  brick  pave- 
ment on  concrete  foundation,  asphalt  filler, 
10,800  sq.  yds. ;  combination  concrete  curb  and 
gutter,  8,050  ft. ;  stone  false  curb,  96  ft. ;  stone 
retaining  curb  (new),  194  ft.;  stone  retaining 
curb  (reset),  286  ft.;  cast  iron  gutter  plates, 
32 ;  steel  for  Boneyard  bridge,  6,750  lbs. ;  con- 
crete for  Boneyard  bridge,  60  cu.  yds. ;  iron 
railing  for  Boneyard  bridge ;  catch  basins,  7, 
Style  A,  average  depth  7.6  ft.,  4  Style  B,  aver- 
age depth  7.4  ft. ;  vitrified  tile  drain,  255  ft 
of  20-inch,  average  depth  6.7  ft. ;  655  ft  of  18- 
inch,  average  depth  5.7  ft;  1,450  ft.  of  15- 
inch,  average  depth  6.8  ft.:  850  ft.  of  12-inch, 
average  depth  7.3  ft:  360  ft.  of  10-inch,  aver- 
age depth  6.0  ft.;  300  ft.  of  8-inch,  average 
depth  6.5  ft.     Bids  were  opened  Sept.  12. 

The  common  council  of  Chicago,  111.,  has 
passed  the  following  ordinances,  providing  for 
paving  improvements :  South  Side,  East  72d 
St.,  Vernon  Ave.,  South  Park  Ave.,  etc.,  ce- 
ment sidewalk  svstem ;  South  Spaulding  Ave.. 
73  ft.,  N.  of  N.  line  of  Fillmore  St.,  West  12th 
St.,  public  alley,  with  asphalt ;  Flournov  St., 
West  Polk  St.,  South  Oakley  Blvd.,  'South 
Claremont  Ave.,  alley,  with  brick ;  West  Har- 
rison St.,  Flournoy  St.  South  Robey  St..  South 
Hoyne  Ave.,  with  asphalt :  East  -"iSd  St..  In- 
diana Ave.,  South  Park  .Ave.,  with  asphalt; 
East  56th  St.,  Cottage  Grove  Ave.,  Woodlawn 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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Ave.,  with  creosoted  wood  blocks ;  South 
Marshfield  Ave.,  West  66th  St.,  West  67th  S-t., 
etc..  with  asphalt:  alley.  Wilcox  St.,  West 
Adams  St.,  South  Cainpbcll  Ave.,  South  Rock- 
w-ell  St.,  with  brick;  alley,  Cleveland  Ave., 
Hamilton  Ct.,  Grant  PI.,  Webster  Ave.,  with 
brick ;  alley.  East  27th  St..  East  29th  St..  Dear- 
born St.,  Armour  Ave.,  with  brick;  97th  St., 
Avenue  M,  Avenue  H,  with  slag-macadam : 
alley.  Hyde  Park  Blvd.,  East  .52d  St.,  Madison 
.'\ve..  Washington  Ave.,  with  brick;  alley, 
Oakenwald  Ave.,  Lake  Ave.,  East  44th  PI 
with  brick;  alley.  Shades  PI.,  Willow  St, 
North  Halsted  St..  Burling  St..  with  brick- 
alleys,  East  25th  St..  East  26th  St..  Indiana 
Ave..  Prairie  Ave.,  with  brick ;  alley,  East  40th 
St.,  East  41st  St.,  Calumet  Ave.,  with  brick; 
public  alleys,  East  42d  St..  East  4.3d  St.,  Berke- 
ley .A.ve.,  Greenwood  Ave.,  Lake  Ave.,  with 
brick;  alleys.  Grant  PI.,  Belden  Ave.,  Cleve- 
land A\e..  Hamilton  Ct..  w-ith  brick;  allev. 
East  47th  St.,  East  48th  St..  South  Michigan 
Ave.,  Indiana  Ave.,  with  brick ;  alley.  East  42d 
St..  East  4.3d  St.,  South  Michigan  Ave..  In- 
diana Ave.,  with  brick ;  alley.  Menomonee  St., 
Wisconsin  St..  Sedgwick  St..  Hudson  Ave., 
with  brick;  alley.  West  37th  St..  West  38th  St., 
South  State  St.,  South  Dearborn  St..  with 
brick ;  Perry  St..  Wellington  St..  Irving  Park 
Blvd.,  with  brick;  alley.  East  29th  St",  East 
30th  St.,  Vernon  Ave.,  Cottage  Grove  Ave., 
with  asphalt ;  alleys,  Wilson  Ave.,  Leland  Ave., 
Sheridan  Rd,  Kenmore  Ave.,  with  asphalt ; 
alleys.  West  North  Ave.,  Ewing  PI.,  North 
Robey  St..  North  Hojme  Ave.,"  with  brick ; 
alley  (School  PI.").  West  Madison  St..  West 
^fonroe  St..  South  Clinton  St..  South  Jefifer- 
son  St..  with  granolithic  blocks ;  alleys.  East 
30th  St..  East  31st  St..  Calumet  Ave'.,  South 
Park  Ave.,  brick;  alleys,  Indiana  St..  Illinois 
St..  Dearborn  Ave.,  North  Clark  St.,  with 
granolithic  blocks ;  alley.  North  Ave.,  Willow 
St.,  Halsted  St.,  Dayton  St..  with  brick;  al- 
leys. Ontario  St..  Ohio  St..  Wells  St.,  North 
Franklin  St..  with  granolithic  blocks ;  alleys. 
West  Congress  St..  West  Harrison  St..  Aber- 
deen St.,  South  Center  Ave.,  with  brick ;  al- 
ley, 1st  west  of  South  Wabash  Ave.,  East 
21st  St.,  East  22d  St.,  with  brick;  Addison 
St..  North  Halsted  St..  North  Clark  St..  with 
asphalt;  South  Center  Ave.,  West  21st  St.. 
West  22d  St.,  with  granolithic  blocks ;  West 
Congress  St.,  397  ft.  west  of  west  line  of 
South  Desplaines  St..  South  Halsted.  with 
brick;  Crystal  St.,  North  Rockell  St.,  North 
California  ,\ve..  with  asphalt ;  North  Hamlin 
Ave.,  Dickens  Ave.,  Fullerton  Ave.,  produced 
west,  with  asphalt;  public  alleys,  Woodlawn 
Ave.,  Lake  Ave.,  East  46th  St.,  with  brick ; 
North  Sawyer  Ave.,  Fullerton  Ave.,  Wright- 
wood  Ave.,  with  asphalt ;  North  Sawyer  Ave., 
Wrightwood  Ave.,  Milwaukee  \ve.,  with  as- 
phalt ;  south  side  Ewing  St..  South  Halsted 
St.,  Blue  Island  Ave.,  cement  sidewalks ; 
south  side  Hammond  Ave.,  Tell  St.,  Eugenie 
St.,  cement  sidewalks ;  Grace  St.,  Bernard  St., 
North  Central  Park  Ave.,  etc.,  cement  side- 
walk system. 

Indiana. 

^•Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 5,  by  Board  of  County  Commissioners,  Ko- 
komo.  ind..  for  the  building  and  construction 
of  a  certain  free  gravel  road  situated  in 
Honey  Creek  township.  Howard  County.  A. 
B.  Easterling  is  County  Auditor. 

•|*Commissioners  of  Hamilton  County  will 
receive  bids  until  2  p.  m.,  Sept.  28,  at  Nobles- 
ville,  Ind..  for  the  construction  of  seven  gravel 
roads.  George  Griffin  is  Auditor  of  the 
county. 

Bids  will  be  received  until  10  a.  m.,  Oct.  4, 
by  Commissioners  of  Jasper  County  at  Rens- 
selaer. Ind..  for  the  construction  of  five  stone 
road  improvements  in  Keener  township.  James 
N.  Leatherman  is  Auditor. 

•J«Board  of  Public  Works,  Indianapolis,  Ind., 
will  receive  bids  until  10  a.  m..  Sept.  28,  for 
the  improvement  of  Beecher  St.,  north  side 
from  west  property  line  East  St.,  to  right-of- 
way  of  J.  M.  &  I.  R.  R.  by  grading  and  paving 
the   sidewalks. 

4*Bids  will  be  received  until  11  a.  m.,  Oct. 
3,  by  Commissioners  of  Scott  County  at 
Scottsburg,  Ind.,   for  the  construction  of  two 


gravel  roads  in  Vienna  Township  and  two  in 
Lexington  township.  Frank  Gardner  is  the 
auditor  of  the  county. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
4,  by  Commissioners  of  Wabash  County  at 
Wabash,  Ind.,  for  the  construction  of  t,wo 
highways  in  Paw  Paw  township.  J.  P.  Noftz- 
ger  is  Auditor  of  the  county. 

^Bids  will  be  received  until  Noon,  Octo- 
ber 4,  by  the  Commissioners  of  Sullivan  Coun- 
ty at  Sullivan,  Ind.,  for  the  construction  of 
rock,  road  in  Hamilton  township.  Ben  C. 
Crowder  is  .Auditor  of  the  county. 

^Bids  will  be  received  until  10  a.  m.,  Octo- 
ber 6,  by  the  Commissioners  of  Marion  and 
Hamilton  Counties  at  Noblcsville,  Ind..  for  the 
construction  of  a  gravel  road  on  line  between 
said  counties.  George  Griffin  is  Auditor  of 
Hamilton  County  and  Albert  Sahm  is  .Auditor 
of   Marion   County. 

^•Commissioners  of  Johnson  and  Shelby 
Counties.  Ind.,  will  receive  bids  at  Franklin, 
Ind..  until  10  a.  m..  Oct.  15.  for  the  construc- 
tion of  a  gravel  road  on  Johnson-Shelby  Coun- 
ty line.     W.  B.  Jennings  is  County  Auditor. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
15,  by  the  Commissioners  of  Gibson  County  at 
Princeton,  Ind.,  for  the  construction  of  four 
.gravel  roads  in  Wabash  township.  William 
T.  Roberts  is  Auditor  of  the  county. 

The  county  commissioners  at  Sullivan,  Ind., 
have  awarded  the  contract  for  the  construction 
of  the  S.  O.  Cartv  road  in  Cass  townsliip  to 
Ward  Hawkins  of'  Sullivan  for  $8,240. 

The  board  of  public  works  of  Michigan  City. 
Ind..  has  received  a  petition  for  a  cement  side- 
walk along  the  south  side  of  Homer  St.,  from 
Franklin  to  Washington. 

The  Gary  Construction  Co.,  of  Gary,  Ind., 
has  been  awarded  a  contract  in  that  city  for 
the  construction  of  a  portion  of  Pierce  St.,  for 
$13,043. 

The  board  of  public  works  of  Evansville, 
Ind.,  has  awarded  a  contract  to  the  Western 
Construction  Co..  for  the  paving  of  Chandler 
Ave.,  from  Garvin  St.,  to  Bayard  park.  The 
board  also  ordered  a  stone  sidewalk  laid  on 
both  sides  of  Kentucky  Ave.,  from  Washing- 
ton to  Adams  Aves. 

Bids  were  received  by  the  city  council  of 
East  Chicago,  Ind.,  for  the  construction  of  21 
miles  of  cement  sidewalks  throughout  the  city 
from  the  following:  F.  G.  Proudfoot;  W.  W. 
Hatch  &  Sons ;  Wm.  Ahlborn  Construction 
Co.,  and  Lavene  Bros.  Contract  was  to-be  '-t 
Sept.  19. 

Bids  have  been  received  by  the  city  council 
of  East  Chicago,  Ind.,  for  the  paving  and  im- 
proving of  Wegg  Ave.,  from  148th  to  150th 
St.  The  contract  will  be  let  Sept.  19.  The 
council  passed  resolutions  for  the  improve- 
ment of  Block  Ave.,  in  Indiana  Harbor,  from 
Washington  St..  to  Lincoln  St..  and  North- 
cote  Ave.,  in  East  Chicago  from  141st  St.  to 
145th  St. 

The  board  of  county  commissioners  at 
Marion,  Ind.,  have  awarded  a  contract  for 
the  improvement  of  West  Ninth  St..  to  Davis 
&  Booher  of  Windfall  for  $26,907.  The  road, 
which  lies  in  Center  and  Franklin  townships, 
will  be  constructed  of  crushed  rock,  with 
Beria  sandstone  curbing. 

The  following  bids  were  received  by  the 
board  of  county  commissioners  at  Jefferson- 
ville,  Ind.,  for  the  building  of  a  free  gravel 
road  in  Monroe  township  on  Sept.  8:  Clyde 
Sigmond,  Monroe  township,  $6,582;  Wil- 
liam O.  Sweeney  &  Co.,  this  city,  $6,49.3.  The 
contract  was  given  W.  O.  Sweeney  &  Co. 

The  County  Commissioners  at  Crown  Point, 
Ind.,  have  awarded  contracts  for  the  construc- 
tion of  six  gravel  roads  as  follows :  Nejde  & 
Greenwald.  Whiting.  Ind..  $4,049;  Atchison 
road,  $7,550;  Cohn  road.  $15,900;  Wm.  Ahl- 
born Construction  Co.,  Hammond,  Ind...  Otten- 
heimer  road.  $3.760 ;  Downey  &  Portz.  ipencer 
road,  $16,400;  Keilman  road,  $19,lU0.  Bids 
were  opened  Sept.  6. 

North  Side  Hauling  Co..  Indianapolis.  Ind.. 
has  been  awarded  a  contract  by  the  Board  of 
School  Commissioners  of  that  city  for  the 
grading,  graveling  and  sodding  of  school 
grounds  of  No.  35  Madison  Ave.,  and  Ray- 
mond St.,  for  $1,775.  Bids  were  opened  Sept.  2. 


Iowa. 

The  city  council  of  Fort  Dodge,  la.,  has 
awarded  contract  to  the  Bryant  &  McLaugh- 
lin Asphalt  Paving  Co.,  for  paving  First  Ave., 
between  15th  and  17th  St. ;  16th  St.,  from  Cen- 
tral Ave.,  to  5th  Ave.,  south  and  13th  St., 
from  First  Ave.,  south  to  the  Chicago  Great 
Western  right-of-way  at  the  following  bids: 
For  asphalt  paving,  according  to  the  specifica- 
tions, $1.98  per  sq.  yd.;  extra  grading  $.39  a 
cu.  yd. ;  overhaul  one  cent ;  restoring  old 
curbs  $.20  a  lin.  ft. ;  building  combined  Port- 
land cement  curb  and  gutter,  $.65  a  lin.  ft. ; 
street  railway  paving  $3.10  per  sq.  yd. 

The  Eldora,  la.,  city  council  awarded  a 
contract  on  Sept.  7  to  Dearborn  &  Jackson  of 
Cedar  Rapids,  la.,  for  the  proposed  construc- 
tion of  cement  concrete  paving  and  curbing 
on  12  city  blocks  at  the  following  prices :  For 
cement  concrete  paving,  $1.36  per  sq.  yd.:  for 
cement  concrete  curbing,  $.45  per  running  ft. 

The  following  bids  were  received  by  the 
city  of  Dubuque,  la.,  for  paving  work  on  Sept. 
1 :  For  paving  Seventh  St.  from  Main  to 
Clay  with  brick,  O'Farrell  Contracting  Co. — 
Curbing,  per  lin.  ft.,  $.70 ;  paving,  $2.08  per 
sq-  yd ;  J.  M.  Kenety — Curbing,  $.70  per  lin. 
ft. :  paving.  $1.97  per  sq.  yd. ;  resetting  old 
curb,  $.20  per  lin.  ft. ;  finished  paving  to  be 
rolled  with  five-ton  horse  roller,  (awarded 
contract)  ;  J.  M.  Lee— Curb,  $.70  per  lin.  ft. ; 
paving,  $2.35  per  sq.  yd.,  or  $2.10  per  sq.  yd. 
if  horse  roller  is  to  be  used;  resetting  old 
curb,  $.20  per  lin.  ft. 

For  paving  Fifth  St.  from  Main  to  Locust 
with  brick  :  J.  ■  M.  Kenety— Curbing,  $.70  per 
lin.  ft. ;  paving.  $2.22  per  sq.  yd. ;  resetting  old 
curb,  $.20  per  lin.  ft. ;  O'Farrell  Contracting 
Co. — Curbing,  $.70  per  lin.  ft. ;  paving,  $2.15 
per  sq.  yd.,   (awarded  contract). 

For  the  improvement  of  Bluff  St.  from 
Eighth  St.  north  to  Seventeenth  St.,  using  Sar- 
co-compost :  M.  Tschirgi  &  Son — Sarco-com- 
post  paving.  $1.48  per  sq.  yd. ;  combination  ce- 
ment curb  and  gutter,  $.92  per  lin.  ft. ;  J.  M. 
Kenety — Sarco-compost  paving.  $1.37  per  sq. 
yd. ;  combination  cement  curb  and  gutter,  $.85 
per  lin.  ft.  (awarded  contract).  O'Farrell 
Contracting  Co. — Sarco-compost  paving,  $1.46 
per  sq.  yd. ;  combination  cement  curb  and  gut- 
ter, $.91  per  lin.  ft. ;  James  Lee — Sarco-com- 
post paving,  $1.48  per  sq.  yd. ;  combination 
cement  curb  and  gutter.  $.90  per  lin.  ft. 

Charles  Crane  of  Clear  Lake,  La.,  is  en- 
gaged in  an  attempt  to  get  a  drag  road  estab- 
lished between  Clear  Lake  and  Des  Moines. 
The  plan  is  to  build  the  road  this  year  and 
continue  it  on  to  Minneapolis  and  St.  Paul 
next  year. 

The  city  council  of  Council  Bluffs,  la.,  'has 
decided  to  reconstruct  and  pave  with  vitrified 
brick  block,  having  a  base  of  concrete  6-in. 
thick  13th  Ave.,  from  Main  St.,  west  to  the 
Milwaukee  and  Burlington  tracks.  A.  W. 
Casady  is  city  clerk. 

B.  C.  Dilenbeck  and  J.  E.  Wilson,  represent- 
iiig  the  Perry,  la.,  auto  club,  have  asked  the 
city  council  of  Perry  to  order  the  construction 
of  a  gravel  road  east  from  11th  St.,  on  Willis 
Ave.,  east  to  the  section  line,  and  north  from 
that  point  to  the  gravel  road  new  constructed 
toward   Bouton. 

The  following  bids  were  received  Sept.  8,  at 
Atlanta,  la.,  for  the  construction  of  paving, 
for  which  the  Iowa  Engineering  Co.,  Clinton, 
la.,  are  engineers;  the  work  "including  (1) 
385  ft.  <ii  false  curb,  (2)  152,831  lbs.  of  cast 
iron.  (3)  28,643  ft.  of  curb  and  gutter,  (4) 
4,898  cu.  yds.  of  excess  grading,  (5)  1,.398  sq. 
yds.  of  brick  paving,  (6)  41,166  sq.  yds.  of 
bituminous  concrete  paving  (2-in.  base),  (7) 
3,200  sq.  yds.  of  bituminous  concrete  paving 
(3-in.  base)  :  Zitterell  &  Sullivan.  Webster 
City.  la..  (1)  $.59,  (2)  $.05%.  (3)  $.69,  (4) 
$.44%.  (5)  $2.01%,  (6)  $2.15,  (7)  $2.34;  total, 
$129,388;  National  Construction  Co.,  Omaha, 
Neb.,  (1)  $.42,  (2)  $.04  (3)  S.53,  (4)  $.43, 
(5)  $2,  (6)  $2.09,  (7)  $2.24,  total,  $119,563; 
Capital  City  Concrete  Construction  Co., 
Springfield.  111.,  (!)  $.-30,  (2)  $.04,  (3)  $.60, 
(4)  $..50  (5)  $2.03,  (6)  $1.93,  (7)  $1.9.3,  total, 
$114,328;  Wm.  Harrabin,  Iowa  City,  la..  (1) 
$.40,  (2)  $.03%,  (3)  $.52,  (4)  $.43,  (5)  $1.97, 
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(fj)  ,.  i-  7  I  $-2:>-S,  total.  $118,401;  Mc- 
Laughlin &  Sons.  Topeka,  Kan.,  (3)  $5.89, 
(4)  §..50.  total  $19,320.  The  contract  for  curb 
and  gutter  was  awarded  to  Wm.  Harribin  for 
SH8;i4  The  balance  of  the  work  was  aw:ard- 
ed  to  the  Capital  Citv  Concrete  Construction 
Co..  for  $112,036. 

Kansas. 
^-Commissioners  of  Johnson  Couiity  at 
Olathe,  Kan.,  will  receive  bids  at  the  office  ot 
the  County  Clerk  until  October  3.  for  the  con- 
struction of  the  Thorpe  Road  under  the  pro- 
visions of  the  Hodges  Rock  Road  Law.  The 
road  is  to  be  an  extension  of  7.5th  St.,  west- 
ward to  connect  with  Aubry  Road. 

The  county  commissioners  at  lola,  Kan., 
have  been  petitioned  for  a  gravel  road  in  Cot- 
tage Grove  township,  to  be  known  as  the  Wis- 
borg  road. 

Louisiana. 
Tlie    city    council    of     Mansfield,     La.,    has 
awarded  to  the  Stephens  Construction  Co.,  of 
Shreveport,  a  contract  for  the  construction  of 
three  miles  of  concrete  sidewalks. 

Mayor  J.  P.  Turregano  of  Alexandria,  La., 
has    been    authorized    by   the    city   council    to 
advertise   for   the    paving   of   Beauregard   St., 
from   Second  to  Fourth,   with  vitrified   brick, 
and   Jackson   St.,   from   10th   to   Bolton   Ave., 
with  asphalt  bituminous  macadam  or  bitulithic. 
Maryland. 
•J-Bids  will  be  received  until  noon,  Sept.  80, 
bv    the    State    Road    Commission,    Baltimore, 
Md.,   at  the  Union  Trust  Bldg.,  for  the  con- 
struction   of    state    highways    aggregating   30 
miles  as  follows:     Cecil  County:  On  the  road 
■  from    Elkton    to    the    Back    Creek,    Delaware 
Cross    Roads,    in    one    section,    a    distance   of 
about  3  miles  (stone  macadam)  ;  and  from  the 
Back  Creek,  Delaware  Cross  Roads  to  Chesa- 
peake City,  in  one  section,  a  distance  of  about 
2.47  miles  (stone  macadam).  Frederick  Coun- 
ty :  On  the  road  from  the  end  of  the  Jefferson 
Pike  to  Petersville,  in  one  section,  a  distance 
of  4.43  miles   (stone  macadam)  ;   and  on  the 
road    between    Petersville    and    Knoxville.    in 
one   section,   a   distance   of  2.67   miles    (stone 
macadam).      Harford    County:    On    the    road 
from  the  Conowingo  Bridge  to  Dublin  Cross 
Roads,  in  one  section,  a  distance  of  about  4.27 
miles  (stone  macadam)  ;  and  on  the  road  from 
the  Baltimore  County  line  to  the  Belair  Turn- 
pike,  in  one   section,  a   distance  of  about  2.7 
miles   (stone  macadam).     Worcester  County: 
On   the   road   between     Pocomoke     City   and 
Betheden    Church,   in  one   section,   a   distance 
of  about  6.2  miles    (stone  macadam).     Anne 
Arundel  County :  On  the  Annapolis  Blvd.,  from 
the  Severn  River  Bridge  in  Annapolis  to  Ar- 
nold   Station,    in   one    section,    a    distance    of 
about    3.02    miles    (pitch   macadam).      Prince 
George's  County :  On  State  Road  No.  1,  from 
Laurel  to  Contee,  in  one  section,  a  distance  of 
about  1.06  miles  (stone  macadam)  ;  and  from 
Paint    Branch    to   the   Maryland    Agricultural 
Experiment  Station,  a  distance  of  0.37  mile,  in 
one  section   (stone  macadam). 
Massachusetts. 

Jame>  Dohertv  at  $4,0.>S,  and  William  J. 
Kafferty  at  $4,186,  were  the  only  bidders  for 
the  repaving  with  macadam  of  Leon  St.,  be- 
tween Ruggles  and  Greenleaf  Sts.,  in  Rox- 
burv,  Boston,  Mass. 

a'  contract  for  the  paving  of  Hancock  St., 
in  Dorchester.  Mass.,  without  advertising  for 
bids,  has  Ijeen  awarded  by  the  mayor  to  the 
Central  Construction  Co.,  of  that  city  for 
$25,000.  The  street  will  be  paved  from  Colum- 
bia road  to  Winter  St.,  with  brick  blocks. 

Jfames  Doherty  was  awarded  a  contract  in 
Boston,  Mass..'  for  building  with  trap  rock  a 
macadam  roadwav  in  Leon  St.,  Roxbury,  for 
$4,058. 

Adams- Pond  Co..  received  a  contract  in 
Boston,  Mass.,  for  laying  artificial  stone  side- 
walks in  Beaumont  St.,  Dorchester,  for  .$2,400. 

The  city  of  Boston,  Mass.,  has  awarded  a 
contract  to  James  Doherty  for  building  a 
macadam  roadway  in  Ralston  St.,  South  Bos- 
ton, with  trap  rock,  for  $2,607. 

Jeremiah  J.  Sullivan  has  been  awarded  a 
contract    in    Boston,    Mass..    for    constructing 


artificial    stone   sidewalks   in   Washington    St., 
for  $1,410, 

Michigan. 
4.Bids  will  be  received  until  11  a.  m.,  Sept. 
.30    bv  Capt.   William  Brooke,  Quartermaster, 
Fort  Bradv.  Sault  Ste.  Marie,  Mich.,  for  brick 
pavement,  concrete  curbs  and  gutters,  etc. 

Andrew  Gieck  has  been  awarded  contract  m 
Owosso,  Mich.,  for  the  construction  of  one 
block  of  brick  pavement  on  a  6-m  concrete 
foundation  with  cement  curb  for  $3,04y.  urns 
were   opened   Sept.   15. 

Minnesota. 
The  board  of  public  works  of  Duluth.  Minn., 
has  awarded  the  following  contracts  for  pav- 
ing work:  P.  McDonnell,  for  paving  Lake 
Ave,  between  Second  and  Fourth  Sts.,  with 
sandstone  blocks,  for  $9,098;  The  McAdams- 
Preston  Co.,  for  paving  First  alley  between 
Lake  Ave.  and  Third  Ave.  east,  with  sand"- 
stone  blocks  for  $9,003. 

The  city  council  of  'Virginia,  Minn.,  has 
been  petitioned  by  property  owners  on  Wal- 
nut St.,  for  the  paving  of  that  street  from 
Central  to  Cleveland  Aves. 

The  farmers  in  the  vicinity  of  Duluth,  Mmn., 
have  asked  the  city  council  of  Duluth  for  the 
following  appropriations  for  improvements  of 
roads  leading  into  the  city:  For  improvement 
of  Getchell  road  at  West  Duluth,  $3,000 ;  for 
improvement  of  Sundby  road,  $3,000 ;  for  im- 
provement of  Farrell  road,  $2,000;  for  con- 
crete culvert  and  fill  over  Miller's  creek  at 
Piedmont   avenue.   $2,500. 

Advices  from  Cloquet,  Minn.,  state  that  bids 
for  the  building  of  the  state  road  between 
Cloquet  and  Carlton  have  been  rejected,  being 
considered  too  high,  and  the  work  will  be  de- 
layed. The  county  commissioners  have  writ- 
ten the  state  engineer  to  see  if  plans  could 
not  be  modified  and  thereby  reduce  the  ex- 
pense.   The  lowest  bid  received  was  $10,660. 

The  County  Commissioners,  Fairmont, 
Minn.,  have  awarded  a  contract  to  J.  G.  Red- 
ding, Windom,  Minn.,  for  the  construction  of 
four  miles  of  state  road  No.  2  for  $6,000.  The 
work  includes  grading,  concrete  and, steel  cul- 
verts.    Bids  were  opened  Sept.  9. 

Mississippi. 

At  the  request  of  the  Road  Commissioners 
of  District  No.  2,  of  Harrison  County,  Gulf- 
port,  Miss.,  for  the  issuance  of  road  bonds  in 
the  sum  of  $50,000,  the  county  commissioners 
have  authorized  the  issue. 

Montana. 

Order  has  been  issued  by  the  Missoula 
County  commissioners,  Missoula,  Mont.,  for 
a  road  to  be  built  from  St.  Regis  to  Spring 
Gulch,  a  distance  of  about  6  miles. 

Nebraska. 

The  city  council  of  Lincoln,  Neb,,  has  cre- 
ated a  paving  district,  No.  165.  on  25th  St., 
from  the  north  line  of  'Vineto  X  St.,  also  a 
■sidewalk  district  on  the  south  side  of  B  St., 
between  11th  and  20th  Sts. 

New  Jersey. 

4>Bids  will  be  received  until  2  p,  m.,  Oct. 
1,  by  George  Hartpence,  Chairman,  Township 
Cornmittee  of  East  Amwell  Township,  at 
Ringoes,  N.  J.,  for  the  construction  of  a  ma- 
cadam road  from  Ringoes  to  Ringoes  Station, 
a  distance  of  2,924  ft.  Grant  Davis,  White- 
house  Station,  N.  J.,  is  Township  Engineer. 

Bids  were  received  by  the  board  of  free- 
holders on  Sept.  7  at  New  Brunswick,  N.  J., 
for  the  macadamizing  of  the  Kingston-Aque- 
duct road  from  Monmouth  Junction  to  the 
New  Brunswick-Trenton  turnpike,  a  distance 
of  2.56  miles,  as  follows:  Henrv  Clark,  1208 
Walnut  St.,  Philadelphia,  Pa.,  $25,240;  H.  N. 
Scott  Construction  Co.,  of  Cranbury,  $21,283 
•  (this  firm  bid  $19,000  exclusive  of  the  asphalt 
binder)  ;  Russell  Klockner,  of  Trenton,  $27,- 
238.95. 

The  board  of  freeholders  at  Newark,  N.  J., 
opened  bids  Sept.  8  for  the  grading  and  pav- 
ing of  Pleasant  'Valley  Way  between  Bloom- 
field  Ave.,  'Verona,  and  Mountain  Ave.,  West 
Orange,    and    have    awarded    the    contract    to 


Robert    Dorietv    of    29    Highland     Ave.,     for 
$29,625. 

New  Hampshire. 

H.  C.  Hill,  State  Engineer.  Concord,  N.  H„ 
has  awarded  a  contract  to  Stewart  &  Snod- 
grass  of  Berlin,  N,  H,,  for  the  construction 
of  a  gravel  road  in  Gorham,  N,  H.,  for  ap- 
proximately $7,900..    Bids  were  opened  Sept.  9. 

New  York. 

^Bids  will  be  received  until  8  p.  m.,  Sept. 
27.  by  Frank  Dinsomore.  Clerk  of  Bronxville. 
Westchester  County.  N.  Y.,  for  furnishing 
labor  and  material  for  grading,  curbing  and 
paving  Palmer  Ave.,  in  the  village  and  that 
portion  of  Depot  Square  lying  west  of  right 
of  way  of  the  New  York  Central  &  Hudson 
River  R.  R.  Co.  Rogers  Y.  Latimer,  Tucka- 
hoe,  N.  Y„  and  5-7  East  42d  St.,  New  York 
City,  are  Engineers. 

4"Bids  will  be  received  until  8  p.  m.,  Sept. 
26,  by  Frank  Sibley,  Town  Clerk,  Scarsdale, 
N.  Y.,  for  repairing  or  constructing  the  fol- 
lowing highways  and  portions  of  highways  in 
the  Town  of '  Scarsdale ;  first  group.  Sher- 
brook  Road,  Heathcote  Road,  Griffin  Ave,  and 
Fenimore  Road,  a  total  length  of  1.53  miles; 
second  group.  Grand  Blvd.,  Brambach  Ave., 
Evart  St.,  a  total  length  of  eighty-six  hun- 
dredths (.86)  of  a  mile,  the  work  to  be  done 
to  include  grading,  draining  and  macadamizing 
with  bituminous  macadam  or  repairing  and 
resurfacing  with  said  material  the  said  several 
highways  according  to  the  specifications  pre- 
pared by  E.  J.  Wulff.  C.  E.,  and  adopted  by 
the  Town  Board  of  the  Town  of  Scarsdale  and 
now  on  file  in  the  office  of  the  Clerk  of  said 
Town. 

•I-Bids  will  be  received  by  George  McAneny. 
President.  Borough  of  Manhattan,  New  York 
City,  will  receive  bids  until  2  p.  m.,  Sept.  23, 
for'  10  street  improvement  contracts,  the  larg- 
est being  No.  10  as  follows:  For  regulating 
and  repaving  with  granite  block  pavement  on 
concrete  foundation  the  roadway  of  Uth  Ave., 
from  the  north  side  of  27th  St.  to  the  north 
side  of  42d  St.,  and  of  33d  St..  from  the  west 
side  of  10th  Ave.  to  the  east  side  of  11th  Ave. 
Engineer's  estimate  of  amount  of  work  to  be 
done:  18,250  sq.  yds.  of  granite  block  pave- 
ment, except  the  railroad  area ;  4,120  sq.  yds. 
of  granite  block  pavement  in  the  railroad  area 
(no  guarantee)  ;  21.960  sq.  yds.  of  old  stone 
blocks  to  be  purchased  and  removed  by  the 
contractor;  3,850  cu.  yds.  of  Portland  cement 
concrete;  7.180  lin.  ft.  of  new  bluestone  curb 
stone,  furnished  and  set;  120  lin.  ft.  of  old 
bluestone  curb  stone,  redressed,  rejointed  and 
reset ;  5,160  sq.  ft.  of  new  granite  bridge  stone, 
furnished  and  laid.  The  time  allowed  for  do- 
ing and  completing  the  above  work  will  be 
150  working  days.  The  amount  of  security 
required  wiil  be  $25,000. 

4.Bids  will  be  received  until  2  p.  m.,  Sept. 
23,  by  George  McAneny,  President  of  the  Bor- 
ough of  Manhattan,  New  York  City,  for  three 
contracts  for  maintaining  asphalt  pavement,  the 
largest  being  No.  3,  as  follows :  For  main- 
taining the  asphalt  pavement  on  the  following 
streets  in  the  Borough  of  Manhattan  where 
the  original  contracts  have  been  abandoned: 
Dutch  St.,  from  John  to  Fulton  St.;  Pearl 
St.,  from  Broad  to  Whitehall  St.;  45th  St., 
from  6th  to  8th  Ave. ;  4th  St.,  from  Lewis  St. 
to  2d  Ave. ;  3d  St..  from  Lewis  St.,  to  2d  Ave. ; 
Lawrence  St.,  from  r26th  St.  to  Broadway; 
126th  St.,  from  Lawrence  St.  to  St.  Nicholas 
Ave  ;  1^9th  St.,  from  Broadway  to  Manhat- 
tan St.;  6th  St.,  from  Avenue  D  to  Lewis 
St.;  7th  St.,  from  Avenue  C  to  Lewis  St.; 
60th  St., 'from  1st  to  3d  Ave.;  Lewis  St.,  from 
Houston  to  south  side  of  3d  St.;  Lewis  St., 
from  75  feet  north  of  4th  St.  to  south  side  of 
5th  St. ;  Lewis  St.,  from  30  ft.  north  of  oth  St. 
to  8th  St.;  Astor  PI.,  from  Broadway  to  4th 
Ave  •  8th'  St.,  from  Broadway  to  4th  Ave.; 
1st  Ave  from  59th  to  60th  St.;  61st  to  (2d 
St  ■  74th  to  83d  St. ;  84th  to  85th  St. ;  86th  to 
91st  St.;  92d  to  109th  St.;  120th  St.,  from 
oth  Ave.  to  East  River;  Stuyvesant  St..  from 
2d  to  3d  Ave. ;  9th  St..  from  Stuyvesant  St.  to 
Universitv  PI. ;  Universitv  PI.,  from  south  side 
of  Waver'lv  PI.  to  north  side  of  4th  St. ;  Mer- 
cer St    from  4th  to  8th  St.;  Washington  PL, 
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from  Broadway  to  University  PI.  Engineer's 
estimate  of  amount  of  work  to  be  done :  28,- 
000  sq.  yds.  of  asplialt  pavement;  100  sq.  yds. 
of  old  stone  pavement ;  30  cu.  yds.  of  concrete. 
Time  allowed  for  doing  and  completing  the 
above  work  is  until  December  31,  1910.  The 
amount  of  security  required  will  be  $7,000. 

i}>Bids  will  be  received  by  President  Cyrus 
C.  Miller.  Borough  of  The  Bron.x,  Municipal 
Bldg.,  Crotona  Park,  New  York  City,  until 
11  a.  m.,  Sept.  27,  for  9  contracts,  8  of  which 
are  for  street  improvement.  The  largest  con- 
tract is  No.  2,  as  follows :  For  completing  the 
contract  which  was  executed  by  W.  F.  Murray 
on  April  8,  1908,  and  declared  abandoned  on 
May  16.  1910,  for  regulating,  grading,  setting 
curb  stones,  flagging  the  sidewalks,  laying 
crosswalks,  building  approaches,  placing 
fences,  providing  for  necessary  drainage,  plac- 
ing catch  basins,  manholes  and  steel  rods  in 
place  in  West  Farms  Road,  from  Morris  Park 
.A.ve.  to  the  intersection  of  Westchester  Ave. 
and  former  Main  St.,  in  the  old  village  of 
Westchester.  The  Engineer's  estimate  of  the 
work  is  as  follows :  1,750  cu.  yds.  of  earth  ex- 
cavation;  1,100  cu.  yds.  of  rock  excavation; 
.32,000  cu.  yds.  of  filling:  4,150  lin.  ft.  of  new- 
curb  stone,  furnished  and  set ;  17,500  sq.  ft.  of 
new  flagging,  furnished  and  laid ;  5.750  sq. 
ft.  of  new  bridge  stone  for  crosswalks,  fur- 
nished and  laid ;  2,900  cu.  yds.  of  dry  rubble 
masonry  in  retaining  walls,  culverts  and  gut- 
ters: 10  cu.  yds.  of  brick  masonrj-;  750  lin.  ft. 
of  vitrified  stoneware  pipe.  12  in.  in  diameter; 
125  lin.  ft.  of  vitrified  stoneware  pipe,  15  in. 
in  diameter :  100  lin  ft.  of  vitrified  stoneware 
pipe,  18  in.  in  diameter;  1,000  ft.  (B.  M.)  of 
lumber,  furnished  and  laid ;  685  lin.  ft.  of  new 
iron  fence  in  place ;  4,800  lin.  ft.  of  guard  rail 
in  place ;  800  cu.  yds.  of  class  "A"  concrete ; 
102,900  pounds  of  steel  rods  in  place ;  4  man- 
holes, complete ;  9  catch  basins,  complete ;  15 
cu.  yds.  of  rubble  masonry  in  mortar.  The 
time  allowed  for  the  completion  of  die  work 
will  be  250  working  days.  The  amount  of 
security  required  will  be  $17,000. 

•{•Bids  will  be  received  until  noon,  Sept.  27, 
by  George  Cromwell,  President  of  the  Bor- 
ough of  Richmond,  Borough  Hall,  New  York 
City,  for  five  contracts  for  the  improvement 
of  sidewalks,  the  largest  being  No.  2,  which 
is  as  follows :  For  furnishing  all  the  labor 
and  materials  required  for  constructing  flag 
or  cement  sidewalks,  reflagging  on  Van  Duzer 
St.,  between  Richmond  Turnpike  and  Hannah 
St. ;  and  other  streets,  together  with  all  work 
incidental  thereto.  The  Engineer's  estimate 
of  the  quantity  and  quality  of  the  material,  and 
the  nature  and  extent,  as  near  as  possible,  of 
the  work  required  is  as  follows :  10.000  sq.  ft. 
of  cement  sidewalk,  to  furnish  and  lay ;  13,000 
sq.  ft.  of  new  flagstone,  to  furnish  and  lay; 
3,000  sq.  ft.  of  old  flagstone,  to  retain  and  re- 
lay. The  time  for  the  completion  of  the  work 
and  the  full  performance  of  the  contract  is 
60  davs.  The  amount  of  security  required  is 
$2,400. 

Advices  from  Buft'alo,  N.  Y.,  state  that  the 
following  bids  were  opened  recently  by  the 
board  of  public  works  for  improvements:  For 
paving  Barton  St.;  German  Rock  Asphalt  & 
Cement  Co.  lowest  at  $6,290  for  asphalt:  H. 
P.  Burgard  lowest  for  brick  at  $5,000 :  Ledger 
St. ;  German  Rock  Asphalt  &  Cement  Co.  low- 
est for  asphalt  at  $6,648;  Constantine  Con- 
struction Co.  lowest  for  brick  at  $5,300; 
Princeton  Place;  German  Rock  .\sphalt  & 
Cement  Co.  lowest  for  asphalt  at  $6.420 :  H. 
P.  Burgard  lowest  for  brick  at  $5,100;  Rano 
St. :  F.  V.  E.  Bardol  lowest  for  asphalt  at  $4,- 
944;  H.  P.  Burgard  lowest  for  brick  at  $3,800; 
Republic  St.;  German  Rock  .-Ksphalt  &  Ce- 
ment Co.  lowest  for  asphalt  at  $12,920;  H.  P. 
Burgard  lowest  for  brick  at  $11,000;  Vandaha 
St.:  H.  P.  Burgard  lowest  for  asphalt  at  $4,- 
000;  H.  P.  Burgard  lowest  for  brick  at  $3,- 
000 ;  German  Rock  Asphalt  &  Cement  Co.  low- 
est for  Medina  sandstone  at  $4,970. 

The  common  council  of  Syracuse.  N.  Y., 
has  voted  for  the  paving  of  Cana!  St..  from 
Crouse  Ave.,  to  Beech  St.,  and  Beech  St., 
from  Canal  St.  to  the  West  Shore  tracks.  The 
estimated  cost  is  $38,800. 

The  board  of  contract  and  supply  of  Utica, 
N.  Y.,  has  awarded  a  contract  for  paving  Ru- 


dolph Place  from  Humbert  Ave.  to  South  St., 
with  sheet  asphalt  and  artificial  stone  curb  to 
the  Barlier  .^.sphalt  Paving  Co.,  for  $2,437, 
and  for  paving  Thomas  St.,  from  Grant  to 
Pleasant  Sts.,  with  the  same  material  for 
$5,393. 

The  town  of  Scarsdale,  N.  Y ,  has  awarded 
a  contract  to  N.  C.  McCabe  of  White  Plains, 
N.  Y..  for  the  resurfacing  with  a  bituminous 
macadam  of  the  highway  known  as  the  New 
York  Post  Road  in  the  town  of  Scarsdale,  for 
$18,000.  J.  Wulff,  Engineer.  Bids  w-ere  opened 
Sept.  12. 

Taylor  &  Ousterhouse,  W.  Henley  St., 
Olean,  N.  Y.,  has  been  awarded  a  contract  in 
Olean,  N.  Y.,  for  vitrified  block  pavement  in 
W.  Henley  St.,  for  $35.2.34.  The  work  includes 
6.000  yds.  of  excavation,  15.000  yds.  of  pave- 
ment. 9,000  ft.  of  curb  and  gutter.  Bids  were 
opened  Sept.  13. 

The  Department  of  Public  Works,  Buffalo, 
N.  Y.,  received,  Sept.  2.  bids  for  paving  Van- 
dalia  St.,  26  ft.  wide,  from  South  Erie  R.  R. 
lands ;  Republic  St.,  24  ft.  wide,  from  Louis- 
iana to  Hamburg :  Ledger  St.,  24  ft.  wide, 
from  Hertel  to  Troost :  Barton  St.,  26  ft. 
wide,  from  Auburn  to  Lafayette ;  Rano  St.,  30 
ft.  wide,  from  Riverside  to  end  of  street ; 
Princeton  St.,  22  ft.  wide,  from  Seneca  to  794 
ft.  southerly.  Henrv  P.  Burgard  Co.  was  low 
bidder  for  'Vandalia  St.  work,  at  $3,000;  for 
Republic  St.  work.,  at  $11,000;  for  Barton  St. 
work,  at  $5,000,  and  for  Rano  St.  work,  at 
$3,800,  and  for  the  Princeton  St.  work,  at 
$5,100.  The  Constantine  Construction  Co.  was 
low  on  the  Ledger  St.  work,  at  $5,300.  Francis 
G.  Ward  is  Commissioner  of  Public  Works, 
and  George  H.  Norton,  Deputy  Engineer  Com- 
missioner. 

"North  Carolina. 

^•Bids  will  be  received  by  the  Commission- 
ers of  Streets,  Louis  Belden.  Chairman,  Wil- 
mington, N.  C,  until  noon.  October  15,  for  the 
grading,  paving  and  curbing  of  certain  streets 
in  and  for  the  city.  The  w-ork  includes  ap- 
proximately 93.300  sq.  yds.  of  pavement  and 
19.000  lin.  ft.  of  granite  curb.  C.  R.  Hum- 
phreys is  Engineer  of  the  Commission. 

Ohio. 

•{•Commissioners  of  Champaign  County, 
Ohio,  at  Urbana.  O.,  will  receive  bids  until  10 
a.  m.,  October  1,  for  the  work  of  graveling 
5.280  ft.  of  pike  on  the  Urbana  and  St.  Paris 
Pike  running  from  East  line  of  Mad  R'iver 
township  to  a  point  one  mile  west.  Plans 
and  specifications  are  on  file  at  the  office  of 
James  Swisher,  County  Surveyor,  Urbana.  O. 

^County  Commissioner  of  Lucas  County 
at  Toledo  will  receive  bids  until  Sept.  26.  for 
the  macadainizing  of  Corduroy  Road  from 
Consaul  St.  to  Momineetown. 

•{•Bids  will  be  received  by  the  Board  of 
County  Commissioners  at  Cincinnati.  O..  un- 
til Noon.  Sept.  30,  for  the  resurfacing  and  oil- 
ing of  Cooper  Ave.,  from  Reading  pike  to 
Montgomery  pike,  Sycamore  township,  under 
Specifications  No.  106.  Stanley  Struble  is 
President  of  the  Board  and  Fred  Dreihs  is 
Clerk, 

•{•Bids  will  be  received  until  Noon,  Sept. 
30,  by  the  Board  of  County  Commissioners 
Cincinnati,  O..  for  the  improvement  under 
Specifications  No.  890,  of  the  Gurley  Road 
from  Queen  City  Ave.,  to  Glenway  Ave.,  in 
Green  Township.  Fred  Dreihs  is  Clerk  of  the 
Board. 

•{•Bids  will  be  received  by  the  County  Com- 
missioners at  Urbana,  O..  until  October  1,  for 
the  construction  of  the  Woodstock-\rechanics- 
burg  pike  running  one  mile  south  from  Wood- 
stock.    Crushed  rock  will  be  used. 

The  county  commissioners  at  Canton,  O., 
are  planning  on  getting  an  early  start  on  the  ' 
permanent  improvement  of  highways  to  be 
made  in  1911.  It  has  been  announced  th.it  the 
county's  fund  for  such  work  will  be  the  same 
as  for  1910,  which  will  admit  of  the  improve- 
ment of  between  eight  and  nine  miles  of  com- 
bination of  dirt  and  brick  paved  roadway. 

Property  ow-ners  in  High  St.,  Columbus, 
O.,  recently  held  a  meeting  at  the  Northern 
Hotel  with  Service  Director  Holton  and  City 
Engineer  Henry  Maetzel  to  discuss  the  kind 


of  paving  wanted  for  North  High  St..  which 
this  fall  is  to  be  repavcd  from  Fifth  Ave.,  to 
Olentangy  Park.  Wood  block  will  probably 
be  accepted  in  preference  to  asphalt. 

The  county  commissioners  at  Columbus,  O., 
have  awarded  a  contract  for  the  improvement 
of  section  1  of  the  Smith-Davis  road,  which 
runs  from  Worthington  to  Elmwood  and  then 
south,  a  total  distance  of  19,000  ft,  to  R.  E. 
Keys  for  $8,400. 

The  county  commissioners  at  Cincinnati.  O., 
awarded  the  contract  for  improvement  of  Har- 
rison and  New  Haven  road  to  the  John  Rue- 
bel  Construction  Co.,  for  $29,267.  The  com- 
missioners have  also  decided  to  relet  the  con- 
tract awarded  last  April  to  A.  Deckebach  & 
Co.,  for  the  improvement  of  Dog  Trot  road 
for  $14,039. 

The  board  of  control  of  Springfield.  O.,  has 
awarded  a  contract  to  Edward  Ryan  of  that 
city  for  paving  East  High  St..  with  Trinidad 
Lake  asphalt  for  $24,878.  including  an  18-in. 
cement  .gutter,  and  for  paving  College  .Ave., 
with  the  same  material  for  $11,167. 

A  pike  of  crushed  stone  will  be  built  soon 
on  the  Urbana  road,  beginning  at  the  Mechan- 
icsburg,  O.,  line  and  running  one  mile  west 
towards  Urbana,  O.  Specifications  are  being 
prepared  by  the  state  surveyor  at  Columbus, 
and  bids  for  the  work  will  be  asked  for  soon. 

The  L'nion  county  commissioners.  Marys- 
ville,  O.,  have  rejected  a  bid  of  $.74  per  sq. 
yd.,  for  repairing  the  Milford  Center  and 
Irwin  pike.  The  bid  was  one-third  higher 
than  the  estimate.  Carbovia  road  material  is 
to  be  used. 

The  board  of  control  of  Dayton.  O..  has 
awarded  a  contract  for  the  paving  of  Monu- 
ment -Ave.,  from  the  M.  &  E.  canal  to  Keowee 
St.,  to  Joel  O.  Shoup  for  $26,146.  Harris 
brick  will  be  used  with  straight  cement  curb. 
The  board  also  awarded  a  contract  for  the 
paving  of  Germantown  St..  from  Euclid  Ave., 
to  the  old  corporation  line  to  J.  E.  Conley  Co., 
for  $8,614.  Timball  brick  with  comfcined  ce- 
ment curb  and  gutter  will  be  used. 

W.  S.  Gregg  of  Zanesville  and  Wilson 
Yardley  of  Newark  bid  $4,178  and  $4,352  re- 
spectively for  the  improvement  of  the  Gran- 
ville road  by  piking.  J.  C.  Wonders.  State 
Highway  Commissioner.  Columbus.  O.,  award- 
ed the  contract  to  the  low  bidder. 

An  arrangement  has  been  entered  into  by 
the  county  commissioners.  Lisbon,  O..  and  the 
West  township  trustees  whereby  the  latter  will 
grade  and  widen  the  state  road  at  Baird's 
hill  west  of  Moultrie. 

County  engineer  French  has  submitted  plans 
and  estimates  to  the  county  commissioners 
at  Lisbon,  O.,  for  grading  the  Thompson 
park  Blvd.,  from  East  End.  East  Liverpool,  to 
Riverview  cemeterj-.  The  engineer  has  been 
authorized  by  the  commissioners  to  prepare 
plans  and  make  a  survey  for  the  grading  and 
improving  of  Bunker  hill  on  the  country  road 
leading  from  East  Roclrester  to  New  Cham- 
bersburg. 

City  Engineer  F.  E.  Weaver  of  Hamilton, 
O.,  has  filed  four  sets  of  plans  with  the  city 
council  for  the  paving  of  F  St..  from  Park 
.\ve.,  to  Ross  Ave.,  and  State  St.,  from  Court 
to  High  St. 

Thomas  Evans  has  been  awarded  a  contract 
by  Public  Service  Director  Sundmaker,  Cin- 
cinnati, O.,  for  the  improvement  of  Harrison 
.Ave.,  from  Fischer's  west  line  to  the  west 
corporation  line  for  $84,335.  The  street  is  to 
be  paved  with  granite. 

The  board  of  control  of  Youngstown,  O.. 
has  awarded  the  following  contracts  for  pav- 
ing work:  Paving  of  West  Woodland  .Ave., 
to  Miller  Bros.,  $7,578;  paving  and  sewering 
of  Thomas  St.,  to  J.  P.  Morrison,  $2,315: 
paving  of  Ellenwood  Ave.,  east  of  Erie  St.. 
to  Kennedy  Bros.,  $3.344 :  paving  of  Broadway 
to  the  Cleveland  Trinidad  .\sphalt  Paving  Co. 
of  Cleveland.  $11,328;  Davis  St.  retainine  wall 
to  James  McCarron.  $1,834. 

The  Board  of  County  Commissioners  at 
Cleveland,  O..  have  awarded  the  followintr 
contracts  for  furnishing  necessary  material  for 
the   repair  of  Lorain   Road  on   Rocky  River 
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bridge  approach  and  at  Kamms  Corner,  Rock- 
port  :  Metropolitan  Paving  Brick  Co.,  Can- 
ton, O.,  brick;  Dan  Pfahl,  Cleveland,  sand; 
Cleveland  Builders'  Supply  Co..  Cleveland, 
cement;  Cleveland  Macadam  Co.,  Cleveland, 
slag.     Bids  were  opened  Sept.  10. 

.\dvices  from  Columbus,  O.,  state  that 'the 
contract  for  the  improvement  of  section  1  of 
the  Smith-Davis  road,  which  runs  from 
Worthington  to  Elmwood  and  then  south,  a 
distance  of  19.000  ft.,  has  been  awarded  to  R. 
E.  Keys  for  $8,400. 

Oregon. 

Advices  from  Portland,  Ore.,  state  that  East 
Morrison  St.,  will  be  improved  with  hard- 
surface  pavement  between  Union  Ave.,  and 
the  Morrison  bridge  approach  next  year. 

The  city  of  Corvallis,  Ore.,  has  decided  to 
macadamize  Eighth  St.  It  is  proposed  to  put 
in  curbs,  cement  walks  where  necessary,  grade 
and  drain  the  street,  excavate  and  put  in 
sized  gravel  with  crushed  gravel  or  stone. 

Medford,  Ore.,  and  other  towns  have  prom- 
ised the  county  commissioners  an  appropria- 
tion of  $30,000  for  the  construction  of  a  fine 
auto  road  to  Crater  Lake. 

Pennsylvania. 

The  council  of  Punxsutawney,  Pa.,  has 
granted  petitions  for  the  paving  of  Cranberry 
Alley  and  South  Jefferson  St. 

Petitions  have  been  circulated  in  Carlisle, 
Pa.,  for  the  paving  of  West  Church  Ave., 
from  the  Sentinel  building  to  Pitt  St.  It  is 
expected  that  North  Hanover  St.'s  paving  will 
be  done  ne.xt  spring. 

Bids  will  soon  be  asked  by  the  city  of 
Wilkes  Barre,  Pa.,  for  the  paving  of  South 
Main  St.,  with  asphalt.  It  is  planned  to  have 
the  street  ready  by  Oct.  15. 


Tennessee. 

The  City  Commissioners  of  Memphis,  Tenn., 
have  awarded  contracts  for  a  number  of 
street  improvements  upon  the  recommenda- 
tion of  City  Engineer  J.  H.  Weatherford  as 
follows :  East  Lockett  PI.  with  macadam,  to 
M.  Larkin,  $1,663.  Concrete  culvert  work  on 
Vinton  from  Diana  to  Rembert,  to  Lindsey 
Bros,,  $730.  East  St.,  from  Coward  to  Union, 
to  Memphis  Asphalt  Co.,  $22,142.80.  Concrete 
work  on  Court  Ave.,  bayou,  to  Clark  Con- 
struction Co.,  $1,970.  The  ordinance  for  the 
improvement  of  Beale  Ave.  from  Main  St. 
to  the  Illinois  Central  right  of  way  passed. 

The  citizens  of  Jellico,  Tenn.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $90,000 
for  waterworks  and  sewerage. 

Texas. 

Advices  from  San  Antonio,  Tex.,  state  that 
it  is  proposed  to  build  a  macadam  road  from 
San  ,\ntonio  to  Corpus  Christi  on  the  gulf, 
and  a  road  from  San  Antonio  to  Herrville,  75 
miles  into  the  mountains.  The  various  coun- 
ties have  practically  agreed  upon  a  bond 
issue. 

The  voters  of  precinct  No.  1,  which  in- 
cludes Huntsville,  Tex.,  and  vicinity,  have 
asked  the  county  commissioners  court  of 
Walker  county  to  order  an  election  on  a  $50,- 
000  bond  issue,  to  be  used  in  building  good 
roads  in  the  precinct. 

Advices  from  Fort  Worth,  Tex.,  state  that 
the  Texas  Commercial  Secretaries'  Associa- 
tion recently  sent  out  inquiries  to  Commercial 
clubs  throughout  the  state,  asking  for  an  esti- 
mate of  money  to  be  expended  on  the  im- 
provements to  public  highways  during  the  year 
1911    and    the    replies    received     indicate     that 


there  will  be  approximately  $20,000,000  of 
bonds  issued  for  building  and  improving  pub- 
lic highways  during  the  coming  year. 

The  county  commissioners  of  Wise  County, 
Decatur,  Tex.,  have  decided  to  gravel  the 
Oliver  Creek  road  at  an  estimated  cost  of 
$1,500.     Len.  Hoyl  of  Decatur  is  interested. 

The  Polk  county  commissioners,  Livings- 
ton, Tex.,  have  ordered  a  new  public  road  out 
from  Livingston  and  Kountze  road  to  the 
county  line,  two  miles  from  Fugua. 

Washington. 

The  board  of  public  works  of  Spokane, 
Wash.,  has  awarded  a  contract  to  Naylor  & 
Norlin  for  grading  and  sidewalking  Seventh 
Ave.,  Pittsburg  to  Perry  St.,  for  $11,383. 

The  Eagle  Transfer  Co.,  of  Wenatchee, 
Wash.,  has  been  awarded  the  contract  for  the 
construction  of  five  miles  of  state  road,  and 
will  commence  work  at  once. 

Wisconsin. 

^•Bids  will  be  received  until  10  :.30  a.  m., 
Sept.  23,  by  the  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  repaving  with  Kettle 
River  sandstone  blocks,  on  the  present  con- 
crete foundation,  that  portion  of  the  north 
side  of  Chestnut  St.,  from  the  curb  line  to  a 
point  1  ft.  outside  of  the  outer  rail  of  the 
street  railway  tracks  from  3d  to  9th  St.  H. 
E.   Briggs   is   Commissioner. 

Canada. 

Six  money  by-laws,  authorizing  the  issue  of 
debentures  totalling  $196,000  have  been  voted 
on  at  Regina,  Sask.  The  money  will  be  dis- 
tributed in  the  following  improvements : 
Pavements,  $132,000;  fire  protection,  $16,000; 
sewers  and  waterworks  extension,  $20,000; 
sidewalks,  $59,000. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

^•Bids  will  be  received  until  noon,  Sept.  26, 
by  Robert  Tait,  City  Treasurer,  Montgom- 
ery, Ala.,  for  furnishing  and  installing  on 
foundations  to  be  furnished  by  the  city,  two 
4,000,000  gal.  electrically  driven  direct  con- 
nected centrifugal  pumps  with  motor;  also 
for  furnishing  and  installing  an  electrically 
driven  direct  connected  air  compressor  with 
motor  in  the  water  works  pumping  station. 

Arizona. 

Joseph  McCrappin,  Little  Rock,  Ark.,  has 
been  awarded  a  contract  in  Conway,  Ark.,  for 
the  construction  of  a  complete  waterworks 
system  for  $56,876.  The  work  includes  15 
miles  of  wood  pipe  mains,  motor-driven  trip- 
lex pumps,  and  a  6-mile  transmission  line. 
From  a  concrete  reservoir  the  town  will  be 
supplied  by  gravity.  Dickinson  &  Watkins, 
609  State  National  Bank  Building,  Little 
Rock,  Ark.,  are  engineers.  Bids  were  opened 
Sept.  15. 

Arkansas. 

The  Pouncey  Paving  &  Construction  Co.,  of 
Helena,  Mont.,  has  been  awarded  a  contract 
by  the  city  of  Searcy,  .-Xrk.,  for  constructing 
sewers,  and  P.  C.  Brooks  Sons  of  Kansas  City, 
Mo.,  received  the  contract  for  installing  a 
water  system.  The  cost  of  the  two  systems 
will  be  about  $80,000. 

.According  to  advices  from  Batcsville,  Ark., 
the  contract  for  the  construction  of  a 'sewer 
system  in  Newport  has  been  awarded  to 
Noble  &  Gardner  of  Paducah,  Kv,  for 
$33,645. 

California. 

^•Bids  will  be  received  until  11  a.  m,,  Oct.  6 
by  the  Board  of  Public  Works,  Oakland.  Cal.^ 
for  furnishing  the  necessary  labor  and  ma- 
terials for  the  construction  of  a  storm  sewer 
with  appurtenances  in  Market  and  Seventh 
Sts.,  from  the  existing  intercepting  sewer  in 
Second  St.  to  the  existing  sewer  in  West  St. 
Walter  B.   Fawcctt  is  secretary  of  the  board. 


Olmsted  &  Gillelen,  604-5  Wright  &  Callen- 
der  Bldg.,  Los  .\ngeles,  Cal.,  are  designing 
a  municipal  water  system  for  Kingsburg,  Cal. 

The  City  Council  of  Pasadena,  Cal.,  has  let 
the  contract  for  the  construction  of  the  large 
reinforced  concrete  storm  sewer  to  be  erected 
in  that  city  to  M.  L.  Hostetter  of  Los  An- 
geles  for  $162,800. 

The  city  of  Sonoma,  Cal.,  has  sold  bonds 
in  the  sum  of  $20,000  for  the  construction 
of  a  modern  sewer  system.  The  citizens  are 
also  planning  the  construction  of  a  water  sys- 
tem. 

Specifications  for  the  Pearl  St.  sewer  in  Ala- 
meda, Cal.,  have  been  prepared  by  City  En- 
gineer I.  N.  Chapman.  The  sewer  will  ex- 
tend along  a  route  from  Pearl  St.  to  the  cen- 
ter of  Harrison  Ave.,  on  the  tidal  canal. 

The  City  Council  of  San  Diego,  Cal.,  has 
passed  an  ordinance  providing  for  the  sale 
of  bonds  for  water  extensions,  sewer  systems 
in  various  portions  of  the  city  and  park  im- 
provement for  the  Panama-California  exposi- 
tion. 

Colorado. 

W.  P.  Robinson,  manager  of  the  Denver 
Union  Water  Co.,  Denver,  Colo.,  has  an- 
nounced that  the  company  is  having  plans 
drawn  by  its  engineers  for  extensive  improve- 
ments to  be  made  to  the  system  during  the 
coming  year.  The  work  includes  the  con- 
struction of  a  new  main  on  East  14th  Ave., 
between  Humboldt  and  Logan  Sts.,  and  a  24- 
in.  main  on  Speer  Blvd.  The  improvements 
will  cost  approximately  $100,000. 

Connecticut. 

The  Water  Board  of  New  Britain,  Conn., 
has  awarded  the  contract  to  the  water  com- 
pany for  hauling  500  tons  of  stone  at  $1  per 
ton,  for  the  paving  at  the  new  reservoir  in 
the  northwestern  part  of  the  city. 

District  of  Columbia. 

4*Bids  will  be  received  until  2  p.  m.,  Sept. 
22,  by  Commissioners  of  the  District  of  Co- 


Items  marked  thus  +  indicate  work  now  open  for  bids. 


lumbia,  at  Washington,  for  furnishing  fire  hy- 
drants. Cuno  H.  Rudolph  is  one  of  the  com- 
missioners. 

Florida. 
•|«Bids  will  be  received  until  Oct.  4  by  W. 
M.  Bostwick,  Jr.,  chairman  Board  of  Bond 
Trustees  for  water  works  and  improvement 
bonds,  Jacksonville,  Fla.,  for  the  necessary  la- 
bor and  material  for  the  construction  of  a 
3,000,000  gal.  covered  reinforced  concrete 
reservoir  on  the  water  works  grounds.  R.  N. 
Ellis,  C.  E.,  is  superintendent. 

Georgia. 

The  City  Council  of  Americus,  Ga.,  is  con- 
sidering having  a  bond  issue  for  the  exten- 
tion   of  the  sewerage   system  of  the  city. 

Plans  and  specifications  to  establish  an  elec- 
tric light  and  water  plant  and  a  sewerage 
system  on  the  county  alms  house  property, 
Atlanta,  Ga.,  were  submitted  to  the  Fulton 
County  Commissioners  by  Engineer  P.  H. 
Norcross.  The  improvement  is  estimated  to 
cost  from  $17,000  to  $20,000. 

Illinois. 

^Bids  will  be  received  until  8  p.  m.,  Sept. 
23,  by  J.  M.  Farrell,  City  Clerk,  Princeton, 
111.,  for  the  necessary  labor  and  material  for 
the  construction  of  3.476  ft.  of  15-in.  double 
strength  tile  sewer  having  an  average  cut  of 
14  ft.  and  located  through  private  property,  in- 
cluding 12  manholes  and  other  appurtenances. 
W.  S.  Shields  Co.,  1201  Hartford  Bldg.,  Chi- 
cago, III.,  is  Engineer. 

The  Board  of  Local  Improvements  of 
Dixon,  111.,  awarded  the  contract  for  the  con- 
struction of  the  North  Ottawa  Ave.,  sewer 
to  Rink  &  Schnell  for  $2,595. 

The  city  of  Rockford,  111.,  will  soon  con- 
struct a  sewer  system  in  the  northeast  por- 
tion of  the  city,  to  drain  practically  all  the 
territory  north  of  State  St.,  and  East  of 
Longwood.  It  will  be  a  concrete  tunnel  6  ft. 
in  diameter  for  a  mile  from  its  outlet,  and 
a  concrete  tunnel  of  slightly  less  diameter  for 
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almost  another  mile,  dwindling  to  42  in.  in 
diameter  before  its  character  is  changed  to  the 
vitrified  sewer  pipe.  The  total  cost  of  the 
improvement  is  estimated  at  $107,200. 

Following  bids  were  opened  by  the  Board 
of  Local  Improvements  of  Chicago,  111.,  Sept. 
7.  lor  the  construction  of  a  sewer  in  W. 
Korth  Ave.,  from  N.  48th  St.,  to  N.  64th  Ave., 
consisting  of  10,550  lin.  ft.  of  main  sewer  and 
S60  lin.  ft.  of  wing  sewer,  the  former  ranging 
in  size  from  2  ft.  to  4%  ft.  in  diam..  the  latter 
from  1%  ft.  to  2%  ft.  .in  diam. ;  the  contract 
being  awarded  to  the  lowest  bidder :  Thos 
Burke,  4648  McLean  Ave.,  Chicago,  $57,393; 
Tirtelli  &  Scully,  518  W.  Tavlor  St.,  Chicago, 
$55,613;  The  Ryan  Co..  133  LaSalle  St.,  Chi- 
cago (awarded  contract),  $52,495:  .-American 
Engineering  &  Construction  Co.,  112  S.  Clark 
St.,  Chicago,  $54,517 :  Federal  Improvement 
Co.,  953  Rookery  Bldg..  Chicago,  $61,418.  The 
work  includes  53  manholes  and  56  catch- 
basins. 

The  Board  of  Local  Improvements  of  Chi- 
cago, IlL,  Chas.  A.  V.  Standish,  Secretary,  has 
awarded  the  contract  for  constructing  the  sew- 
ers known  as  the  Belmont  Ave.  and  Addison 
St.  sewer,  to  Dennis  Cleary,  5532  Winthrop 
Ave..  Chicago,  for  $129,430.  The  work  in- 
cludes 19,140  lin.  ft.  of  sewer  ranging  in  size 
■from  2  ft.  to  6V^  ft.  in  diameter.  Bids  for 
the  work  were  opened  Sept.  1. 

The  Chicago  Bridge  &  Iron  Co..  Chicago,  III., 
has  been  awarded  a  contract  in  Toulon,  111., 
for  the  construction  of  a  water  tank  and 
tower  in  connection  with  the  water  works  for 
$3,790.  W.  S.  Shield  Co.,  Hartford  Bldg., 
Chicago,  engineers.  Arthur  Shuin,  city  clerk. 
Bids  were  opened  Sept.  15. 

Ordinances  have  been  passed  by  the  com- 
mon council  of  Chicago,  III.,  for  the  follow- 
ing improvement  work :  Burnside  Ave.,  Cot- 
tage Grove  Ave.,  St.  Lawrence  Ave.,  water 
pipes  :  North  Avers  Ave.,  Dickens  Ave.,  Hum- 
boldt Ave.,  sewer ;  North  52d  Ct.,  Grand  Ave., 
Humboldt  Ave.,  sewer ;  West  39th  PI.,  South 
Kedzie  Ave.,  South  Sacramento  Ave.,  sewer ; 
Avenue  H,  East  107th  St.,  East  108th  St., 
sewer ;  North  Avers  Ave.,  Greenwood  Ter., 
Alley  1st  south  of  Wrightwood  Ave.,  sewer; 
Bernard  St.,  Elston  Ave..  Irving  Park  Boul., 
water  pipe :  Byron  St.,  North  Hamlin  Ave., 
North  40th  Ave.,  water  pipe ;  Christiana  Ave.. 
Elston  Ave.,  Irving  Park  Blvd.,  water  pipe; 
Gladys  Ave.,  South  48th  Ave.,  South  ,50th  Ave.. 
water  pipe ;  East  90th  St..  St.  Lawrence  Ave., 
Dauphin  Ave.,  water  pipe:  South  Peoria  St., 
West  119th  St..  West  122d  St.,  water  pipe: 
Superior  Ave.,  East  132d  St.,  East  136th  St.. 
water  pipe :  South  Michigan  Ave.,  East  68th 
St.,  East  71st  St.,  water  pipe:  South  Spauld-r 
ing  Ave..  West  38th  St..  West  37th  PI.,  etc., 
sewer  system :  Dauphin  Ave.,  East  S7th  St., 
East  92d  St.,  etc,  drains  system:  North  West- 
ern Ave.,  Montrose  Ave..  Lawrence  Ave., 
water  pipes;  Avenue  "J."  Indianapolis  Ave., 
East  106th  St.,  water  pipes:  Dauphin  Ave.. 
East  90th  St.,  East  92d  St..  water  pipes;  East 
87th  St.,  St.  Lawrence  .\ve.,  Dauphin  Ave., 
etc..  water  system;  North  40th  Ct..  Lawrence 
Ave..  .A.inslie  St..  sewer;  George  St..  Elston 
Ave..  North  Western  Ave.,  sewer;  Oglesby 
Ave..  East  79th  St..  East  78th  St..  sewer; 
North  Avers  Ave..  Greenwood  Terrace,  90  ft. 
N.  of  N.  line  of  Wrightwood  Ave.,  water  pipe ; 
East  9Ist  P!.,  Largley  Ave..  St.  Lawrence 
Ave.,  water  pipes;  West  105th  St.,  Vincennes 
Road,  Prospect  Ave.,  water  pipe;  Perry  St., 
Cullom  Ave.,  Melville  PI.,  water  pipe;  Coles 
Ave..  East  82d  St..  East  SIst  St.,  sewer ;  South 
4Sth  Ave..  West  Tackson  St.,  \^^'st  Van  Buren 
St..  sewer;  Humboldt  Ave..  North  44th  Ave.. 
Nortli  43d  Ave.,  sewer ;  South  48th  .\ve..  West 
Monroe  St.  as  aligned  west  of  South  48th 
Ave..  West  Jackson  St.,  sewer;  Rice  St.,  North 
Western  Ave.,  North  Campbell  .\ve.,  water 
pipes ;  North  Whipple  St..  Addison  St..  Elston 
Ave.,  water  pipes ;  West  105th  St..  Wentworth 
Ave..  C.  &  W.  I.  R.  R.,  w.iter  pipes. 

Following  bids  were  opened  Sept.  9  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
Chas.  .\.  V.  Standish.  secretarv.  for  the  lay- 
ing of  water  service  pipes  and  furnishing  nec- 
essarv  fittings,  castings,  etc.:  S.  Loomis  St., 
S7th  St.  to  89th   St..  "David  Walsh.  $0.69  per 

Items 


lin.  ft.;  John  J.  Renn,  $.73  per  lin.  ft.;  Daniel 
Hardin,  $.72^4  per  lin.  ft;  W.  North  Ave., 
48th  .\ve..  to  Central  Park  Ave.,  David  Walsh, 
$.69%  per  lin.  ft. ;  Jno.  J.  Renn,  $.69%  per  lin. 
ft. ;  Daniel  Hardin,  $.69  per  lin.  ft. 

The  following  bids  were  opened  Sept.  lO  by 
the  Board  of  Local  Improvement-S,  Chicago, 
HI.,  for  laying  water  service  pipes  and  fur- 
nishing necessary  fittings,  castings,  etc..  for 
the  following  streets ;  Chicago  Ave.,  Kedzie 
Ave.  to  Western  Ave.,  Daniel  Hardin,  $1.11 
per  lin.  ft.;  Jno.  J.  Renn,  $1.09  per  lin.  ft.; 
David  Walsh,  $1.12  per  lin.  ft.  Bidding  price 
e.xceeds  assessment  and  is  to  be  readvertised. 
North  Shore  Ave.,  Evanston  Ave.  to  Lake 
Michigan  :  Daniel  Hardin,  $.72  per  lin.  ft. ; 
Jno.  J.  Renn,  $.69  per  lin.  ft.;  David  Walsh, 
$.74  per  lin.  ft. ;  79th  St.,  Center  Ave.  to  Mor- 
gan St. :  Daniel  Hardin,  $.74^/4  per  lin.  ft. ; 
Ino.  T.  Renn,  $.73  per  lin.  ft.;  David  Walsh, 
$.05  per  lin.  ft. 

Indiana. 

^•Board  of  Public  Works,  Indianapolis, 
Ind..  will  receive  bids  until  10  a.  m.,  Sept. 
28,  for  the  construction  of  local  sewer  in  and 
along  alley  west  of  East  St.  from  Raymond 
St.  to  a  point  895  ft.  north  thereof. 

A  contract  for  constructing  a  sewer  east  of 
Gary  and  Western  embankment,  Gary.  Ind., 
has  been  awarded  to  Nash  &  Dowdle.  W.  E. 
Blunt  has  been  awared  a  contract  in  Gary  for 
the  construction  of  sewer  No.  11  for  $7,871. 

The  contract  for  the  construction  of  a 
sewer  in  Holiday  St.,  from  Case  St.  to  Vail 
St.,  in  Michigan  City  Ind.,  was  awarded  to 
W.  H.  Bell  &  Co.,  for  $.65  per  ft. 

The  Board  of  Public  Works  of  Evansville, 
Ind.,  has  a,warded  a  contract  to  John  L.  New- 
man for  the  construction  of  a  sewer  in  block 
55,  Lamasco,  for  $.78  per  ft.  The  board  also 
issued  an  order  for  the  construction  of  a 
main  sewer  in  Governor  St.  to  connect  with 
the  sewer  in  Lincoln   Ave. 

Carl  Theile  has  been  awarded  the  contract 
for  the  laying  of  a  12-in.  sewer  from  the  court- 
house in  Huntingsburg,  Ind.,  at  Jasper  to  the 
Patoka  River   for  $1,288. 

Iowa. 

•J«Bids  will  be  received  until  5  p.  m.,  Oct.  5, 
by  E.  J.  Parrott,  Town  Clerk,  Ocheyedan, 
Iowa,  for  the  construction  of  a  water  works 
system.  The  work  includes  approximately : 
One  12  to  15-h.  p.  geared  base,  or  geared  to  a 
power  Working  head,  gasoline  engine  and  deep 
well  pump.  Brick  or  concrete  building  16x18 
ft.  outside  dimensions,  8,300  ft.  of  8,  6  and  4- 
in.  pipe,  valves  and  hydrants,  .50,000-gal.  steel 
tank  and  tower  110  ft.  high  and  8-in.  deep  well 
250  ft.  to  300  ft.  deep.  Oscar  Claussen,  St. 
Paul.  Minn.,  is  consulting  engineer. 

•J«Bids  will  be  received  until  8  p.  m.,  Sept. 
26.  by  W.  H.  Leckey,  City  Clerk,  Hampton, 
Iowa,  for  the  construction  of  a  reservoir  and 
a  sewage  disposal  plant. 

The  following  contracts  were  awarded  at 
Pella,  la.,  for  combined  water  and  light 
plant ;  bids  opened  Sept.  6 :  Des  Moines 
Bridge  &  Iron  Co.,  laying  18,500  ft.  of  10-in. 
pipe.  $9,269;  Des  Moines  Bridge  &  Iron  Co.. 
furnishing  valves,  hydrants  and  specials, 
$1,150;  Des  Moines  Bridge  &  Iron  Co..  con- 
structing filter  gallery,  well  and  pump  house, 
$8.600 ;  K.  A.  Verhev.  constructing  power 
house.  $6,390 ;  Des  Moines  Bridge  &  Iron  Co., 
furnishing  lead  and  jute,  $1,500;  Jos.  E.  Bort- 
enlanger,  Omaha.  Neb.,  furnishing  engines, 
boilers,  generators,  motors  and  all  electrical 
apparatus.  $21,652;  Jos.  E.  Bortenlanger.  fur- 
nishing two  Triplex  pumps.  $3,590 ;  Jos.  E. 
Bortenlanger,  three  and  one-half  miles  trans- 
mission line,  $3,750 ;  Jos.  E.  Bortenlanger,  city 
lighting,  line  complete,  $10,152 ;  Jos.  E.  Borten- 
langer. secondary  wiring.  $3,500;  U.  S.  Cast 
Iron  Pipe  &  Ft'undry  Co..  pipe  at  $2-i.00  per 
ton,  $15,625;  tolal  $85,178.  Murray  Corliss 
Engine.  Ideal  High  Speed  Engine,  Murray 
Boilers  and  Westinghouse  Generators  and 
motors  will  be  used.  A.  C.  Kuyper,  City 
Clerk.  Iowa  Engineering  Company,  Clinton, 
Iowa,  Engineers. 

The  City  Council  of  Essex,  la.,  has  ap- 
proved the  plans  and  specifications  prepared 
by   Civil    Engineer   Delbert   Wheeler   of   Clar- 


inda  for  a  sewer.  Bids  will  be  asked  for 
soon  on  this  work. 

The  City  Council  of  Muscatine,  la.,  has  es- 
tablished Sub-Sewerage  District  No.  20  of 
Main  1,  commonly  known  as  the  West  Hill 
sewer. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  a  sewage  disposal 
plant  for  Hampton,  la. 

Belle  Plaine,  la.,  is  planning  on  construct- 
ing a  sewer  system  in  the  spring  at  an  esti- 
mated cost  of  $40,000.  Plans  and  specifica- 
tions have  been  completed. 

Kansas. 

The  City  Council  of  Manhattan,  Kan.,  has 
sold  bonds  for  the  construction  of  a  sewerage 
system. 

The  citizens  of  Hutchinson,  Kan.,  on  Sept. 
8,  voted  the  issuance  of  bonds  for  the  con- 
struction  of   a   sewer  system. 

Petitions  are  being  circulated  in  Wichita, 
Kan.,  asking  the  city  commissioners  to  build 
another  sanitary  sewer  that  will  be  as  ex- 
tensive and  cost  as  much  as  any  of  the  other 
systems  in  the  city.  The  new  district  com- 
prises much  of  the  northern  part  of  the  city, 
a  strip  about  five  blocks  wide  east  of  the 
drainage  canal,  and  a  large  scope  of  territory 
in   the  vicinity  of  Harry   St. 

Manhattan,  Kan.,  has  sold  bonds  for  the 
construction  of  a  sewer  system. 

Kentucky. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
27,  by  the  President  of  the  Board  of  Water 
Works,  at  the  office  of  the  Water  Company, 
439  3d  St.,  Louisville,  Ky.,  for  the  intake  crib 
and  screen  tower.  Plans  and  specifications  for 
the  work  may  be  obtained  of  Theodore  A. 
Leisen,  chief  engineer  and  superintendent  of 
the  Water  Company,  Louisville,  Ky. 

L.  Eady  of  Louisville,  Ky.,  has  secured  the 
contract  for  erecting  the  chemical  filtering 
purification  and  water  softening  plant  for  the 
city  of  Georgetown,  Ky.,  for  $17,096. 

The  City  Council  of  Winchester,  Ky.,  has 
awarded  a  contract  to  the  Lewis  Co.  for  the 
construction  of  the  sanitary  sewerage  system 
for  the  city  for  $39,418. 

Maryland. 

According  to  advices  from  Baltimore.  Md., 
the  Warren  F.  Brenizer  Co.  has  been  award- 
ed the  contract  for  the  construction  of  the 
Piney  Branch  trunk  sewer  by  the  Commis- 
sioners for  $27,774. 

The  following  have  been  appointed  mem- 
bers of  the  sewerage  commission  of  Easton, 
Md..  and  will  draft  plans  and  take  chargg  of 
the  building  of  a  sewerage  system;  Gen.  Jos- 
eph B.  Seth,  Alexander  Fountain  and  W.  H. 
Withgot. 

The  following  bids  were  opened  Sept.  7  by 
the  Board  of  Awards,  Baltimore,  Md.,  on 
Sanitary  Contract  No.  55,  lateral  sewers  in 
District  No.  14,  and  Sanitary  Contract  No.  56, 
sewage  pumping  station,  coal  and  ash  convey- 
ing plant :  Sanitary  Contract  No.  55— B.  F. 
Sweeten  &  Sons.  Baltimore.  Md.,  $67,671; 
William  McCarthy  &  Co.,  1007  American 
Bldg..  Baltimore,  Md.,  $79,028:  Irwin  Bros., 
.3.30  N.  Gay  St.,  Baltimore.  Md.,  $80,575; 
James  Ferry  &  Sons,  Louisville,  Ky.,  $91,306. 
Sanitary  Contract  No.  56— Dietz  Engineering 
Co.,  50"  Church  St..  New  York  City.  $17,360; 
Mead-Morrison  Mfg.  Co.,  149  Broadway,  New 
York  Citv,  $19,800;  Guarantee  Construction 
Co.,  140  Cedar  St.,  New  York  City,  $20,500; 
Conveying  Machinery  Co.,  120  Liberty  St.,  j, 
New  York  City,  $29,179.  Calvin  W.  Hen- 
dricks is  chief  engineer  of  the  Sewerage  Com- 
mission, Baltimore,  Md. 

Massachusetts. 

The  Sewer  Commissioners  of  Springfield, 
Mass..  have  awarded  the  contracts  for  con- 
struction of  a  sewer  in  Everett  St.,  and  for 
furnishing  the  pipe  as  follows :  Fred  T.  Ley 
Co.,  of  Springfield,  for  the  construction  work, 
and  C.  C.  Coates  of  Easthampton,  for  fur- 
nishing the  pipe. 

Advices  from  Greenfield,  Mass.,  state  that 
R  H.  Newell  &  Co.,  of  Uxbridge.  has  been 
awarded  the  contract  for  the  new  Green  Riv- 
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er  intercepting  sewer  on  a  ijid  wliicli  places 
the  cost  of  construction  between  $35,000  and 
$40,000.  Daniel  O'Connell's  Sons,  of  Holy- 
oke,  bid  between  $38,000  and  $89,000  arid 
John  J.  Falvey,  of  Somerville.  entered  a  bid 
which  was  in  the  vicinity  of  $43,00i).  The 
time  specified  for  completion   is  June  1,   1911.  ' 

Michigan. 

The  Board  of  Public  Works  of  Eaton  Rap- 
ids, Mich.,  awarded  the  contract  to  Freever 
and  Swift  of  that  city  for  constructing  the 
Water  and  Broad  St.  sewer  for  $5.44  per  rod. 

.'According  to  advices  from  Detroit,  Mich., 
\  the  Grosse  Pointe  Farms  council  held  a  meet- 
ing recently  for  the  purpose  of  discussing  the 
proposed  extension  of  the  new  Jefiferson  Ave. 
sewer  from  the  eastern  city  limits  of  Detroit 
to  the  village  of  Grosse  Pointe  Farms,  an  ex- 
tension of  three  miles.  The  estimated  cost 
of  the  improvement  is  $.30,000.  Frederick  C. 
Shipman   of  Detroit  is  interested. 

Minnesota. 

^City  Clerk  of  .\ustin,  Minn.,  will  receive 
bids  until  8  p.  m.,  Sept.  28  (readvertise- 
ment),  for  the  proposed  changes  to  water 
works,  including  14,500  ft.  of  16-in.  B.  S.  CI. 
Gravity  pipe  line  and  290,000  gal.  reinforced 
concrete  reservoir.  Plans  are  on  file  at  the 
office  of  the  Water  &  Light  Board  and  O. 
Claussen,  St.  Paul.  Minn.,  Consulting  En- 
gineer. 

^Bids  will  be  received  until  7  p.  m,,  Sept. 
30,  by  N.  J.  Anderson.  City  Clerk,  Thief  River 
Falls,  Minn.,  for  the  construction  of  sewers. 
Duluth  Engineering  Co..  Duluth,  Minn.,  en- 
gineer. 

The  contract  for  laying  new  water  pipes  in 
Central  Division  No.  2,  which  was  recently 
added  to  the  city  limits  of  Eveleth,  Minn.,  has 
been  awarded  by  the  city  council  to  the  Pas- 
toret  &  Lawrence  Co.,  for  about  $9,000. 

The  Board  of  County  Commissioners,  Min- 
neapolis, Minn.,  has  awarded  the  contract 
for  the  establishment  of  a  water  plant  at  the 
poor  farm  to  J.  F.  Gleason  for  $2,831.  .A  6-in. 
pipe  will  be  laid. 

The  city  of  Wilmar,  Minn.,  has  voted  the 
issuance  of  bonds  for  the  construction  of  a 
sewerage  system. 

The  citizens  of  Gilbert,  Minn.,  have  decided 
to  bond  the  village  for  $.35,000  for  a  sew- 
erage system  and  to  complete  the  local  water- 
works system. 

The  Board  of  Public  Works  of  Duluth. 
Minn.,  has  awarded  the  following  contracts 
for  sewer  work :  George  R.  King,  sewer  in 
Gladstone  St.,  between  40th  and  45th  Aves., 
east  for  $3,000;  George  R.  King,  for  sewering 
30th  Ave.,  west  and  Superior  St.,  for  $1,034; 
.John  A.  Johnson,  for  laying  stone  gutters  in 
3rd  St.,  between  Mesaba  Ave.,  and  9th  for 
$1,175 ;  Erickson  &  Lindrose,  for  sewering  7th 
-St.,  between  2nd  and  3rd  .Aves..  for  $585. 

The  city  engineer  of  Duluth,  Minn.,  has 
been  instructed  to  prepare  an  estimate  of  the 
cost  of  building  an  outlet  to  the  Woodland 
sanitary  trunk  sewer  at  Tischer's  creek  and 
St.  Marie  St.,  installing  a  septic  tank  at  that 
point. 

Tlie  Woodland  sewer  problem.  Duluth, 
Minn.,  has  been  settled,  and  the  plans  have 
been  agreed  upon.  The  sewer  is  to  be  built 
according  to  the  specifications  prepared  by 
the  city  engineer.  As  laid  out,  it  starts  in 
Woodland  and  follows  a  devious  course  to 
the    lake,    costing    apiiroximatclv   $138,000 

The  sale  of  $:W0,000  worth  of' bonds  for  the 
permanent  improvement  fund  was  recom- 
niiended  bv  the  ways  and  means  committee  of 
Minneapolis.  Minn.,  to  the  city  council.  The 
funds  to  be  received  from  both  issues  will 
be  for  the  construction  of  paving,  sewers  and 
curb   and    gutter. 

C.  R.  McLean,  of  Duluth,  Minn.,  is  the 
probalile  contractor  for  the  construction  of 
concrete  settling  basins  in  Chisholm,  Minn., 
for  $10,480.     Bids  were  opened  Aug.  17. 

Mississippi. 

The  county  commissioners  of  Holmes 
County,  Lexington.  Miss.,  have  awarded  a 
.contract  to  D.  E.  McLean  &•  Sons  of  Cru.ger, 
Mi'^s..  for    the    working  of     the    public  roads 


in  the  Cruger  and  .\shton  precincts.  District  5, 
for  a  period  of  four  years  for  $3,900.  Bids 
were  opened  Sept.  5. 

.\  water  company  has  been  chartered,  which 
will  furnish  water  to  the  town  of  Carey, 
Miss.,  by  T.  H.  Powers,  B.  Goodman  and 
W.  P.  Dawson,  all  of  Carey.  The  company 
is   capitalized   at   $15,000. 

Missouri. 

The  citizens  of  Illimo,  Mo.,  held  a  special 
election  Sept.  10  and  voted  the  issuance  of 
bonds  to  the  amount  of  $5,000  for  the  pur- 
pose of  installing  a  public  sewer  and  other 
street  improvements. 

The  board  of  public  works  of  St.  Joseph, 
Mo.,  has  ordered  the  city  engineer  to  prepare 
an  ordinance  for  watej;  mains  in  Edmond  St., 
29th   to   31st   Sts. 

C.  H.  Green,  of  Carthage,  the  supervising 
engineer  for  the  installation  of  the  Carthage, 
Mo.,  municipal  water  system,  has  secured 
the  contract  for  drawing  the  plans  and  speci- 
fications for  the  proposed  municipal  water 
plant  at  Pittsburg,  Kan.,  and  will  have  the 
contract  for  supervising  the  construction  of 
the   plant. 

Residents  of  the  northeast-  and  southwest 
section  of  Springfield,  Mo.,  have  filed  a  pe- 
tition with  Citv  Clerk  G.  W.  Hackney,  ask- 
ing for  relief  from  the  conditions  which  now 
prevail.  This  petition  was  filed  with  a  view 
of  calling  to  the  attention  of  voters  of  the 
city  the  importance  of  passing  that  clause 
in  Mayor  R.  E.  Lee's  proposed  bond  issue 
which  provided  $100,000  for  the  building  of 
septic  tanks  at  the  sewer  oiitlets  in  the  city. 

The  city  council  of  St.  Joseph.  Mo.,  has 
awarded  a  contract  for  the  construction  of  a 
system  of  drains  that  will  connect  with  the 
Grand  Ave.  main  sewer  between  20th  and 
22nd  Sts.,  and  extend  northeast  through  every 
part  of  the  restricted  district  of  Lovers' 
Lane  Place,  Kenwood  Heights  and  adjacent 
tracts,  to  Oscar  Schmidt  for  $6,604. 

Property  owners  in  the  vicinity  of  Clifton 
Heights,  St.  Louis,  Mo.,  are  discussing  the 
proposed  extension  of  the  Clifton  Heights 
sewer. 

Montana. 

Plans  are  being  worked  out  by  which  the 
W'ooden  water  mains  now  in  use  in  the  gravity 
waterworks  system  at  Lewiston,  Mont,  will 
soon  be  replaced  by  iron.  The  change  to 
iron  pipe  will  cost  about  $75,000. 

Contracts  involving  the  expenditure  of 
nearly  $50,000  for  improvements  at  Fort  Mis- 
soula, Mont.,  have  been  awarded  as  follows : 
John  P.  Grady  of  Missoula,  w-ater  distribut- 
ing system,  to  be  completed  in  three  months 
$16,000.  J.  P.  Adamson  of  St.  Paul,  sewer 
system,  to  be  completed  in  four  months, 
$15,820.  P.  A.  Harrington  of  Missoula,  rein- 
forced concrete  pumping  plant  building, 
$3,700.  Anaconda  Copper  Mining  Co.  of 
Butte,  pumping  machinery.  $6,975.  Miricle- 
Tripp  ^Co.  of  Missoula,  walks  and  curbs. 
$5,.363.50.  This  means  that  the  improvements 
of  the  Fort,  which  will  be  extensive  in  nature, 
will  be  completed  this  fall. 

Nebraska. 

The  City  Council  of  Grand  Island,  Neb., 
has  entered  into  a  contract  with  an  engineer- 
ing firm  of  Kansas  City,  Mo.,  for  plans  and 
specifications  for  water  works  improvement, 
and  a  general  plan  for  such  improvement  was 
adopted.  The  plan  contemplates  the  purchase 
of  at  least  a  block  of  real  estate  in  the 
northwestern  part  of  town  for  a  new  plant, 
the  enlarging  of  the  mains  in  the  business 
and  a  large  portion  of  the  residence  portion, 
and  an  increased  water  pumping  capacity.  A 
bond  issue  for  the  improvements  will  be  voted 
upon  soon  by  the  voters. 

The  Omaha,  Neb.,  Water  Board  has  author- 
ized an  issue  of  $6,500,000  water  bonds  of  the 
city  for  the  purchase  of  the  waterworks  of 
the  city. 

J.  P.  Crick,  Civil  Engineer,  Omaha,  Neb.. 
has  been  aw-arded  the  contract  by  the  city  of 
Florence,  Neb.,  to  draw  up  a  complete  set  of 
plans  and  specifications  for  a  sewer  svstem 
extending  from  Briggs  St.,  to   Tackson   Pros- 
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pect  to  the   settling  basins   and   along   Wash-' 
ington  St.  to  the  river. 

The  Omaha  Construction  Co.  has  been 
awarded  a  contract  in  Fremont,  Neb.,  for  the 
construction  of  the  17th  St.  sewer  for  $3,958. 
The  Crane  Co.,  of  Omaha,  was  given  the  con- 
tract for  2,400  ft.  of  4-in.  water  pipe  for  $3ii 
per  ton. 

The  City  Council  of  Lincoln.  Neb.,  adopted 
a  resolution  providing  for  the  installation  of 
the  sewer  from  27th  St.,  and  Randolph  St.. 
to  the  Antelope. 

Contracts  for  material  for  the  construction 
of  the  17th  St.  sewer  system  in  Fremont, 
Neb.,  have  been  let  by  the  city  council  as  fol- 
lows:  Crane  &  Co.,  of  Omaha,  $30  per  ton 
for  pipe  and  $.03  per  lb.  for  fittings;  Omaha 
Construction  Co.,  for  $3,958  for  the  construc- 
tion of  the  sewer  system. 

Katz  Craig  Construction  Co..  of  Omaha. 
Neb.,  has  been  awarded  a  contract  in  Cozad, 
Neb.,  for  the  construction  of  a  waterworks 
svstem  for  $34,400.  Bids  were  opened  Sept. 
2nd. 

New  Jersey. 

4*Bids  will  be  received  until  8  p.  m.,  Sept.  26. 
by  City  Council  of  Atlantic  City,  N.  J.,  for  the 
construction  of  the  storm  water  drainage  sys- 
tem for  the  city.  The  work  to  be  done  will 
be  let  in  two  separate  contracts,  separate  pro- 
posals to  be  submitted  for  each,  although  both 
contracts  may,  at  the  option  of  the  City  Coun- 
cil, be  awarded  to  the  same  bidder.  Contract 
"A"  embraces  the  building  of  appro.ximately 
200  lin.  ft.  of  reinforced  concrete  conduit,  l-j 
ft.  wide  by  10  ft.  6  in.  high;  9,450  lin.  ft.  of 
reinforced  concrete  conduit.  10  ft.  6  in.  wide 
by  an  average  of  9  ft.  high;  964  ft.  of  brick 
concrete  and  terra  cotta  pipe  drains  from  5 
ft.  wide  by  2  ft.  high  to  15  in.  in  diameter,  to- 
gether with  manholes,  catch  basins,  storm- 
water  inlets  and  the  necessary  timber  and  pile 
foundations.  Contract  "B"  embraces  ,  the 
building  of  approximately  10,390  ft.  of  lateral 
drains,  consisting  of  brick  and  concrete,  and 
terra  cotta  pipe,  from  4  ft.  wide  by  2  ft.  9  in. 
high  to  12  in.  in  diameter,  together  with  man- 
holes, catch  basins,  storm-water  inlets  and  the 
necessary  timber  and  pile  foundation.  Specifi- 
cations and  blank  forms  of  proposals  can  be 
obtained  of  the  City  Engineer,  E.  D.  Ri.ght- 
mire,  and  a  full  set  of  plans  can  be  obtained 
from  him  for  the  sum  of  $15.00,  such  sum  to 
accompany  the  order.  Specifications  and  plans 
can  also  be  seen  at  the  office  of  T.  Chalkley 
Hatton.  Consulting  Engineer.  Wilmington,' 
Dela. 

^Bids  will  be  received  until  8  p.  m..  Sept. 
27.  by  City  Council,  Woodbury.  N.  J.,  for  the 
construction  of  about  7.700  ft.  of  8-in.  vitrified 
pipe  sewers  with  manholes  and  flush  tanks, 
and  a  pumping  station'  equipped  with  dupli- 
cate rotary  pumps,  and  electric  motors,  auto- 
matically controlled  and  about  1,100  ft.  of  6- 
m.  cast  iron  force  main.  Plan?  and  specifica- 
tions are  on  file  at  the  office  of  .\rthur  Starr, 
City  Clerk,  or  the  office  of  the  consulting  en- 
gineer. City  Wastes  Disposal  Co..  156  5th  Ave.. 
New  York. 

^Bids  will  be  received  until  S  p.  m..  Oct.  3. 
by  the  City  Council  of  Plainfield.  N.  J.,  for 
the  construction  of  sanitary  sewers  and  pump- 
ing station,  according  to  plans  and  specifica- 
tions on  file  at  the  office  of  engineer,  151 
North  Ave.,  Plainfield,  N.  J.  The  work  in- 
cludes the  followin.g  approximate  quantities: 
12,140  ft.  8-in.  vitrified  pipe  sewer,  5  to  10  ft. 
deep ;  2,125  ft.  8-in.  cast  iron  pipe  sewer.  5  to 
12  ft.  deep;  1,170  ft.  10-in.  cast  iron  pipe 
sewer.  5  to  16  ft.  deep;  28  standard  manholes; 
9  special  manholes;  13  flush  manholes;  lit 
drop  connections;  .370  branches  on  8-in.  vitri- 
fied pipe  sewer;  42  crosses  on  8-in.  cast  iron 
pipe  sewer ;  14  crosses  on  10-iii.  cast  iron  pipe 
sewer;  1,520  4-in.  vitrified  pipe  house  connec- 
tions; 20  ft.  4-in.  cast  iron  pipe  house  connec- 
tions ;  250  ft.  10-in.  vitrified  overflow  pipe ; 
3.645  ft.  8-in.  cast  iron  force  main,  straight 
pipe ;  12  8-in.  cast  iron  eighth  bends :  3  10-in. 
flap  valves ;  4  10-in.  sluice  gates ;  2  storage 
tanks;  2  operating  vaults  and  buildings;  also 
(in  the  same  proposal  or  in  separate  bid),  two 
pumping  plants,  complete,  including  motors, 
compressors   and   pumps,   lift;   rr   ejectors,   in 
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duplicate,   air  receivers  and  pipe  comiections, 
complete. 

The  Passaic  Valle}'  Sewerage  Commission 
of  New  Jerse.v  has  sent  out  from  Newark, 
to  the  mayors  and  governing  bodies  of  each 
municipality  lying  wholly  or  in  part  within 
the  Passaic  Valley  sewerage  district  the  form 
of  contract  for  joining  in  the  project  for  the 
disposal  of  sewage  by  means  of  a  large  trunk 
sewer,  the  outlet  of  which  is  to  be  in  New 
York  bay. 

New  York. 

•J«Bid5  w-ill  be  received  tmtil  8  p.  m.,  Sept. 
27,  by  Frank  Dinsmore,  Clerk  of  Village  of 
Bronxville,  \\'estchester  County,  N.  Y.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  an  8-in.  sewer  in 
Palmer  Ave.,  starting  about  187  ft.  west  of 
Front  Ave.  and  running  west  along  Palmer 
Ave.  about  477  ft.  to  the  Bronx  Valley  sewer, 
with  necessary  flush  tanks,  manholes  and  other 
appurtenances. 

The  citizens  of  Oriskany  Falls,  N.  Y.,  have 
'  voted  in  favor  of  the  issuance  of  bonds  in 
the  sum  of  $30,000  for  the  establishment  of  a 
gravity  system  of  waterworks. 

The  Village  Board  of  Westfield  N.  Y.,  called 
an  election  on  Sept.  13  to  vote  on  the  issuance 
of  bonds  in  the  sum  of  $100,000  for  the  erec- 
tion of  a  disposal  plant  and  to  lay  mains  over 
a  large  portion  of  the  village. 

Jeremiah  Augar  has  been  awarded  a  con- 
tract by  the  Board  of  Contract  and  Supply  of 
Utica.  N.  Y.,  for  constructing  a  sewer  in 
Varick  St.,  from  a  point  about  40  ft.  north- 
er!v  of  Columbia  St.,  to  Lafayette  St.,  for 
?S69. 

The  following  bids  were  received  Aug.  25 
liy  the  city  of  Canajoharie,  N.  Y.,  for  the 
construction  of  the  water  works  system,  for 
which  Vrooman  &  Perry  are  the  engineers  : 
Welles.  Boughton  &  Co.,  Troy,  N.  Y.,  $49,- 
NG9 :  W.  D.  Goodale.  $.")0.896 :  B.  G.  Coon  Con- 
struction Co..  $58,322;  John  C.  Tierney, 
S09,978 ;  Thomas  Boye  &  Co.,  $70,508.  The 
contract  was  awarded  to  the  lowest  bidder. 
The  following  bids  were  received  at  the  same 
time  for  furnishing  material  for  the  above 
work:  A.  Wyckoff  &  Son,  Elmira,  N.  Y., 
$38,G08.  on  wood  stave  pipe  (awarded  con- 
tract I  ;'  Michigan  Pipe  Co.,  $40,978,  wood 
>tave  pipe:  Eastern  ^Ifg.  Co.,  $40,830,  wood 
stave  pipe;  Chas.  Miller  &  Son  Co.,  Utica,  N. 
v.,  $8,536,  on  cast  iron  pipe;  United  States 
Cast  Iron  Pipe  &  Foundry  Co.,  $8,598.  on 
cast  iron  pipe ;  Donaldson  Iron  Co.,  $8,911,  on 
cast  iron  pipe ;  R.  D.  Wood  &  Co.,  $8,964.  on 
cast  iron  pipe. 

The  Woodside  Improvement  Association,  of 
Woodside,  N.  Y.,  has  awarded  a  contract  for 
the  construction  of  a  private  sewer  in  Wood- 
side to  Eveline  Bros.,  of  Waterford,  N.  Y., 
for  $60,000.  The  sewer  will  be  laid  on  the 
following  streets:  From  Jackson  Ave.  arid 
Broadwav,  where  the  main  connections  will 
lie  made.'  Thence  it  will  be  extended  through 
Woodside  Ave.  to  Riker  Ave.,  through  Riker 
Ave  to  Kellv  Ave.,  thence  through  Kelly 
.\ve.  to  Woodside  Ave.  The  sewer  will  also 
be  laid  on  First,  Second.  Third,  Fourth  and 
Fifth  Sts.,  Belts  Ave.,  Greenpoint  .Ave., 
Cleveland  Ave..  Grand  .\ve.,  Lincoln  Ave., 
Hancock   Ave.    and    Cameron   Terrace. 

Tlie  board  of  public  works  of  Geneva,  N. 
Y.,  has  four  propositions  which  it  wishes  to 
submit  to  the  voters  at  a  special  election. 
The  propositions  collectively  call  for  an  ex- 
penditure of  $162,000  and  are  divided  as  fol- 
lows:  For  the  construction  of  a  complete  fil- 
tration plant  and  the  acquiring  of  the  land 
necessary.  $40,000;  for  the  construction  of  a 
new  20-in.  force  main  from  the  pumping  sta- 
tion to  the  reservoir  and  the  acquisition  of 
.  the  necessarv  land,  $37,000;  for  the  construc- 
'  tion  of  a  new  concrete  storage  reservoir,  sey- 
cntv-five  ft  above  the  present  reservoir,  $30.- 
000^  and  for  the  purchase  and  installing  of 
a  new  pump  with  a  capacity  of  4,000,000  gal- 
lons  of   water  daily,  $35,000. 

Reuben  R.  Lvon.  acting  as  attorney  for  cer- 
tain property  holders  in  East  W  illiam  St., 
Bath.  N.  Y..  is  circulating  a  petition,  asking 
for  a  special  election  to  determine  the  at- 
titude of  property  nun.-rs  of  the  village  rela- 

Items 


live  to  the  extension  of  water  mains  into  cer- 
tain new  quarters  of  the  village. 

The  board  of  trustees  of  Canajoharie,  N. 
Y.,  called  a  special  election  on  Sept.  12  to 
submi'.  the  following  proposition  to  the  voters 
for  their  approval :  Whether  $50,000  may  be 
raised  for  the  purpose  of  establishing  a  sys- 
tem of  waterworks  for  supplying  the  village, 
this  amount  to  be  used  and  expended  in  ad- 
dition to  the  sum  of  $150,000  heretofore  ap- 
propriated, or  whether  bonds  should  be  float- 
ed in  like  amount   for  the   same  purpose. 

The  board  of  contract  and  supply  of  Utica, 
N.  Y.,  has  approved  plans  for  a  sewer  in 
Varick  St.,  from  Columbia  St.,  to  Lafayette 
St. 

Ripton  &  Murphy  have  been  awarded  the 
contract  in  Rochester.  N.  Y.  for  the  trench- 
ing and  laying  of  pipe  to  supply  Hemlock 
water  to  the  State  Industrial  School  colony 
at  Rush  for  $6,164. 

The  board  of  contract  and  supply  of  Roch- 
ester, N.  Y..  has  awarded  a  contract  for  a 
brick  pavement  in  Genesee  St.  ,  between 
Brooks  and  Elmwood  .Aves.,  and  for  an  as- 
phalt pavement  on  the  driveway  in  the  rear 
of  Convention  Hall  to  Whitmore.  Rauber  & 
Vicinus  for  $21,541,  and  the  Rochester  Vul- 
canite Pavement  Co.,  for  $2,216,  respectively. 

Ohio. 

•J«Bids  will  be  received  by  the  Board  of 
Trustees,  of  Public  Affairs,  Port  Clinton,  O.. 
until  noon,  Sept.  22,  for  the  construction  of 
a  filtration  plant  for  the  village.  The  work 
to  be  done  includes  the  necessary  excavation, 
the  construction  of  the  coagulating  basins, 
clear  water  basins,  filters,  buildings,  coagulat- 
ting  devices,  machinery,  pipe.  etc..  the  same 
forming  parts  of  a  filtration  plant  capable  of 
purifying  one  and  one-half  million  gals,  net 
of  water  per  day.  Copies  of  the  plans,  pro- 
posal forms,  specifications  and  forms  of  bonds 
and  contract  can  be  seen  at  the  office  of  the 
Board  of  Trustees  of  Public  Affairs,  Port 
Clinton,  Ohio,  or  at  the  oiilice  of  the  Con- 
sulting Engineer.  Wm.  G.  Clark,  1050  Spitzer 
BIdg..  Toledo,  Ohio. 

^Bids  will  be  received  at  the  office  of  J. 
C.  Steinicke.  Clerk  of  the  village  of  Not- 
tingham, O.,  by  the  Council,  until  noon,  Sept. 
24,  for  the  construction  of  sanitary  sewer  in 
Sackett  Ave.,  from  the  West  corporation  line 
to  a  point  1.250  ft.  east  of  Moses  Ave.  J.  B. 
Davis  &  Son,  207  The  Arcade,  Cleveland,  O., 
are   Engineers. 

^Bids  will  be  received  by  H.  T.  Marsh. 
Clerk  of  village  of  Oberlin,  O.,  until  noon, 
Sept.  25,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  sewer 
on   Hollywood   St.   in   the   village. 

Oklahoma. 

^Bids  will  be  received  by  City  Clerk  Alva, 
Okla.,  until  4  p.  m.,  Oct.  4,  for  the  construc- 
tion of  a  steel  water  tank  to  cost  $8,000. 
Specifications  are  on  file  at  the  City  Clerk  or 
City  Engineer,  A.  K.  Hubbard. 

4*City  Clerk  of  Alva,  Okla.,  will  receive 
bids  until  4  p.  m.,  Oct.  4,  for  the  construction 
of  water  main  extensions  aggregating  about 
6,600  ft.     A.  K.  Hubbard  is  City  Engineer. 

Pennsylvania. 

•J*Bids  will  be  received  until  2  p.  m.,  Sept. 
28,  by  Commissioners  of  Water  Works,  Eric, 
Pa.,  for  cementing  settling  Basin  No.  1.  The 
work  will  consist  in  grading  and  cementing 
settling  Basin  No.  1  on  Presque  Peninsulas, 
the  dimensions  of  which  are  G20  ft.  x  430  ft. 
X  14  ft.  deep.  George  C.  Gensheimer  is  secre- 
tary of  the  commission. 

•j'Bids  will  be  received  by  11.  L.  Donaldson, 
Secretary,  West  View,  Pa.,  .Allegheny  County, 
Pa.,  imtil  noon,  Oct.  1,  for  the  construction 
of  main  sewers  and  disposal  plant  Trimble 
&  Miller,  Engineers,  4th  Ave..  Pittsburg,  Pa., 
have  plans  and  specifications  for  the  work  on 
file. 

South  Carolina. 

•J'Bids  will  be  received  until  8  p.  m.,  Sept.  27, 
by  City  Council  of  Sumter,  S.  C,  for  furnish- 
ing all  material  and  labor  for  the  construction 
of  a  sanitary  sewer  extension  at  Sumter, 
S.    C.      The    work   consists   approximately   of 

marked  thus  4*  indicate  work  now  open  for  bids. 


(i.Oiio  11.  of  22-in.  pipe  with  appurtenances 
and  one  septic  tank  complete  of  steel  and  con- 
crete. Plans  and  specifications  are  on  file  at 
the  office  of  W.  L.  Lee,  City  Engineer.  L.  D. 
Jennings  is  Mayor. 

South  Dakota. 

4"Bids  will  be  received  until  7:30  p.  m.,  Oct. 
5,  by  Board  of  Trustees,  Bradley,  S.  D.,  for 
the  construction  of  a  complete  sewer  system 
of  water  works,  including  .50,000  gal.  elevated 
steel  tank  on  a  100  ft.  steel  tower ;  the  con- 
struction of  a  concrete  and  brick  pump  house 
and  fire  station  :  the  furnishing  and  installing 
of  a  deep  well  pump ;  a  gasoline  or  crude  oil 
engine ;  also  furnishing  and  laying  approxi- 
mately 7,000  ft.  of  2-in.  to  8-in.  cast  iron 
water  mains  and  setting  hydrants,  gates,  etc. 

Texas. 

•J'Bids  will  be  received  by  the  Commission- 
ers. Galveston,  Texas,  at  the  office  of  John  D. 
Kelley,  City  Secretary,  until  noon,  Sept.  29, 
for  the  construction  of  a  30-in.  cast  iron  water 
main  96  ft.  long,  laid  at  the  depth  of  15  ft. 
mean  low  tide,  between  draw  bridge  piers  of 
Galveston  County  Causeway.  A.  T.  Dickey  is 
City  Engineer. 


Washington. 

^Bids  will  be  received  until  Sept.  22  by  the 
Board  of  Public  Works,  Spokane.  Wash.,  for 
the  construction  of  the  5th  Ward  Grand  trunk 
concrete  sewer.  The  sewer  will  traverse  east 
and  west  the  entire  North  Side  and  is  cal- 
culated to  drain  all  of  that  part  of  the  city 
lying  north  of  Carlyle.  The  pipe  will  begin 
at  the  corner  of  Illinois  and  Regal  St.  and 
empty  into  the  Spokane  River  near  '  Fort 
Wright.  It  will  serve  about  one-third  of  the 
city. 

Wisconsin. 

•J»SeaIed  bids  will  be  received  by  Clarence 
Schoenike,  City  Clerk,  Oconomowoc.  Wis., 
until  4:30  p.  m.,  Oct.  3,  for  drilling  a  Ifi-in. 
well  800  to  1,000  ft.  deep.  Certified  check  for 
$250  must  accompany  each  bid.  Specifications 
may  be  obtained  from  the  clerk  or  W.  G. 
Kirchofler,  Engineer,  Madison,  Wis. 

^•Board  of  Public  Works,  Waukesha,  Wis., 
will  receive  bids  until  2  p.  m.,  Sept.  26,  for 
furnishing  all  material  and  labor  for  the  con- 
struction of  the  following  sections  of  pipe 
sewer :  Commencing  at  the  manhole  at  the 
center  of  Hartwell  Ave.,  and  Grove  .\ve.,  and 
running  thence  easterly  on  the  center  line  of 
said  Grove  Ave.,  to  the  east  line  of  the  Walnut 
Heights  addition,  a  total  distance  of  331  ft. 
approximatel}',  together  with  all  the  netessary 
Y  conections  and  one  manhole.  Morgan  R. 
Butler  is  Chairman  of  the  Board. 

Canada. 

^•Bids  will  be  received  until  11  a.  m.,  Sept. 
21.  by  the  Board  of  Control,  J.  T.  McLaren 
chairman,  for  the  construction  of  the  follow- 
ing sewers  at  Hamilton,  Ont. :  Main  St.,  from 
Locke  St.  to  west  end  main  sewer;  Greig  St.. 
from  Little  Greig  St.  to  Barton  St. ;  Sherman 
.-\.vc.,  from  Brant  St.  to  Grand  Trunk  Ry. 
tracks ;  Ravenscliffe  Ave.,  both  branches : 
.Aberdeen  .\ve.,  Hyde  Park  Ave.  to  Chedoki- 
Ravine ;  MacDonald  .Ave.,  from  Aberdeei: 
.Vve.  to  Stanley  .\ve.,  and  on  Stanley  Ave. 
from  MacDonald  Ave.  to  Garth  St. ;  Chedok-- 
.\ve.,  .\berdeen  to  Hillcrest  Ave.;  Flatt  Ave.. 
.Aberdeen  .-Vve.  to  Hillcrest  Ave. ;  Hyde  Park 
.'\ve.,  .'\berdeen  Ave.  to  Hillcrest  .Ave.;  Aber- 
deen Ave.,  Garth  St.  to  Hyde  Park  Ave. ;  Glen 
side  Ave.,  Garth  St.  to  Chedoke  Ave.;  Hill- 
crest Ave.,  Garth  St.  to  Chedoke  Ave.  Plans 
and  specifications  and  other  information  can 
be  obtained  at  the  office  of  the  City  Engineer. 
S.  H.  Kent,  City  Clerk. 

•J'Bids  will  be  received  until  8  p.  m.,  Sept. 
27,  by  G.  W.  Bilbrough,  Secretarj:-Treasurer 
Swift  Current  Sask.,  for  the  following  con- 
tracts: Contract  "C,"  power-house;  contract 
"D."  settling  tank  and  intake;  contract  "E," 
pumping  machinery  (compress  system)  ;  con- 
tract '  F,"  electrical  machinery ;  contract  "G," 
producer  gas  plant.  A.  W.  Snider  is  Mayor. 
J.  Darlington  Whitmore,  104  Willoughby  & 
Duncan  Block,  Regina.  Sask.,  is  Engineer. 
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SINGLE  ROPE 
BUCKET 


THESE   BUCKETS 


are 


Strong  and  Durable 

BUILT   ENTIRELY 

OF  STEEL 


Standard  Bucket 
Type  "C,"  Closed 


Simple  in  operation — opened  by  a 
trip  lever ;  closed,  hoisted  and  lowered 
on  a  single  line. 


A  Bucket  for  every  digging  service. 
Guaranteed  to  do  your  work. 
Most  powerful  bucket  built. 
We  have  eliminated  the  necessity  for 
constant  repairs. 


Write  us  at  once 
for  Information  and  Prices 


Standard  Bucket 
Type"D,"  Closed 


THE  G.  H.  WILLIAMS  CO. 

Rockefeller    Building 
Cleveland,  Ohio 


REINFORCED    CONCRETE 
GIRDER  BRIDGE. 

Waukesha,  Wis. 
Sealed  proposals  for  the  construction  of 
a  reinforced  concrete  girder  bridge  will 
be  received  by  the  Board  of  Public  Works 
on  Oct.  3,  1910.  at  2  o'clock  p.  m.  Engi- 
neer's estimate:  260  cu.  yds.  concrete,  18^ 
tons  reinforcing;  steel,  372  sq.  yds.  brick 
paving. 


THE    KAW    VALLEY    DRAINAGE    DIS- 
TRICT  OF  WY.4NDOTTE    COUNTY, 
KANSAS. 
ADVERTISEMENT. 
OFFICE  OF  KAW  VALLEY  DRAINAGE 
BOARD. 
Kansas  City,  Kans.,  Sept.  12.  1910. 
Sealed    proposals    in    duplicate    for    the 
purchase  of  $300,000  of  5  per  cent  bonds 
of  Kaw  Valley  Drainage  District  and  for 
construction  of  about  662,800  cu.  yds.  levee 
work.    118.800   sq.    yds.    revetment   paving. 
10,600  lln.  ft.  willow  mattress,  2,175  lin.  ft. 
3-row    pile    dike,    1,600    lin.    ft.    (2,600    cu. 
yds.)    concrete    culvert,    and   5.975   lin.    ft. 
concrete  wall   (3.920  cu.   yds.),  and  other 
work  along  the  left  bank  of  Kansas  River 
from  Mattoon  Creek  to  mouth  and  along 
right  bank  Turner  Bridge  to  mouth,  will 
be  received  at  this  office  until  2  o'clock  p. 
m.,    October    12,    1910,    and    then   publicly 
opened.     Information  furnished  on  appli- 
cation. 

W.    H.    DANIELS, 
President  of  Board. 


U.  S.  ENGINEER  OFFICE,  Wilmington, 
N.  C,  Sept.  20,  1910.  Sealed  proposals  for 
dredging  in  Trent  River,  New  River  and 
Waterways  to  Beaufort,  N.  C,  will  be 
received  at  this  office  until  12  m.,  Oct.  20, 
1910.  and  then  publicly  opened.  Informa- 
tion on  application.  EARL  I.  BROWN, 
Capt.,  Engrs. 


STORM  SEWERS. 

Muskogee.    Okla. 

Sealed  proposals  for  storm  sewer.  Dis- 
trict No.  12,  will  be  received  by  the  City 
Clerk.  Muskogee.  Okla..  until  5  o'clock  p. 
m.,   October  17.  1910. 

The    work    consists    of    2.000 
brick    or    concrete    masonry    in 
foot   to    five    (5)    toot    sewers. 
yds.   of  e.xcavation  and 
pipe,    12    Inches    to    33 


cu.  yds. 
three  (3) 
20,000  cu. 
16,000  feet  of  tile 
inches,    with    all 


It  Will  Pay  You  to  Investigate  Our 

Combined  Locomotive  and  Tracklayer 

Operated  by  its  own  power. 

Saves  at  least  25  TJ  in  the  track  laying  force . 

Send  for  our  illustrated  booklet  "Laying  Track.'' 

Hurlejr  Track-Laying  Machine  Company 

Fisher  Building,  Chicago 


necessary    manholes    and    other    appurte- 
nances. 

The  above  work  will  be  paid  for  by 
special  tax  warrants,  payable  in  three 
equal  yearly  installments  and  bearing  in- 
terest at  eight   (8)  per  cent. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  City  Engineer  or  may  be 
secured  upon  payment  of  $5.00. 

All  proposals  shall  be  made  on  the 
blank  forms  furnished  by  the  city  for  the 
purpose  and  shall  be  accompanied  by  a 
certified  check  for  $5,000.00.  drawn  to  the 
order  of  the  City  of  Muskogee. 

The  Council  reserves  the  right  to  re- 
ject any  and  al!  bids. 

CHAS.  WHEELER,  JR.,  City  Clerk. 


U.  S.  ENGINEER  OFFICE,  Duiuth. 
Minn.,  Sept.  19,  1910.  Sealed  proposals 
for  furnishing  and  placing  rock  in  the 
foundation  embankment  for  the  break- 
water extension  at  Marquette.  Mich.,  will 
be  received  here  until  noon.  Oct.  19.  1910, 
and  then  publicly  opened.  Information 
on  application.  GRAHAM  D.  PITCH,  Lt. 
Col.,  EngTS. 


U.  S.  ENGINEER  OFFICE,  Wilmington, 
N.  C,  Sept.  14.  1910.  Sealed  proposals  for 
dredging  in  Cape  Fear  River.  N.  C,  will 
be  received  at  this  office  until  12  m.,  Oct. 
14,  1910,  and  then  publicly  opened.  Infor- 
mation on  application.  EARL  I.  BRCWN, 
Capt.,  Engrs. 


U.  S.  ENGINEER  OF'FICE.— Dulutb,. 
Minn.,  Aug.  23.  1910.  Sealed  proposals  for 
furnishing  and  placing  granite  riprap  at 
the  upper  entrance  to  Portage  Lake  Ca- 
nals (Keweenaw  Waterway),  Mich.,  will 
be  received  here  until  noon,  Sept.  23,  1910, 
and  then  publicly  opened.  Information  on 
application.  GRAHAM  D.  FITCH,  Lt. 
Col.,   Engrs. 


If  You  Have  For   Sale 

equipment  of  any  description,  some  one 
of  our  14,000  readers  is  ready  to  buy. 

$1.50  Per  Inch 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 


Sqjtember  28,  1910. 
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Developments    of    the    Freight    Rate 

Hearing  Regarding  the  Physical 

Valuation  of  Railways. 

In  all  the  hearings,  so  far,  before  the  In- 
terstate Commerce  Commission  the  railway 
companies  have  sought  to  justify  their  de- 
mand for  increased  rates  solely  on  the  un- 
doubted evidence  that  the  cost  of  labor,  ma- 
terials and  supplies  has  increased.  Consistent- 
ly with  this  attitude  they  have  fought  against 
the  recognition,  as  having  any  bearing  on  the 
case,  of  physical  value  of  railway  property. 
Conversely  the  attorneys  of  the  shippers  have 
shown  a  plain  disposition  in  their  argument 
and  cross-questioning  to  hold  physical  value 
as  an  important  factor  in  deciding  whether  or 
not  the  railways  are  earning  all  the  money 
to  which  they  are  entitled.  .A.t  the  present 
hearing  in  Chicago  this  contention  was  given 
definite  form  in  petitions  presented  to  the 
Commission  by  two  important  organizations 
of  shippers.  One  of  these  petitions  was  read 
into  the  record  over  the  objection  of  the  rail- 
way attorneys  and  the  other  was  laid  on  the 
table  by  the  Commissioners  The  case  of 
Copyrisht   1910,   by  the 


the    shippers    as    presented    in    these    petitions 
may  be   summarized   as   follows : 

That  a  determination  of  whether  the  rail- 
roads are  earning  as  much  money  as  th'ey  are 
entitled  to  should  not  be  answered  until  the 
present  value  of  the  properties  is  ascertained. 

That  in  determining  the  present  value  of  the 
raihcads'  properties  the  "unearned  increment" 
in  the  value  of  real  estate  should  be  excluded. 

That  the  percentage  of  earnings  of  railroads 
should  not  be  greater  than  the  average  earn- 
ings of  principal  industries  in  the  territory  sup- 
plied  by  each. 

Specifically,  these  contentions  are  distinctly 
partisan;  numbers  2  and  3  are  decidedly  radi- 
cal and  we  do  not  think  that  they  can  be 
maintained  fairly.  It  is  not  with  the  specific 
nature  of  these  contentions  that  we  propose 
to  deal  here,  but  with  their  revelation  of  the 
growing  sentiment  that  a  physical  valuation 
of  American  railways  is  an  essential  step  in 
adjusting  tlieir  affairs  with  the  people.  We 
have  already  spoken  at  length  on  this  ques- 
tion but  the  subject  is  one  which  will  endure 
repetition. 

With  its  new  powers  over  railway  rates 
the  Interstate  Commerce  Commission  will 
have  to  deal  with  repeated  cases  in  which 
the  shippers  on  one  hand  will  contend  that 
the  railways  are  seeking  returns  on  inflated 
values  while  the  railways  on  the  other  hand 
will  contend  that  based  on  the  reproduction 
value  of  their  physical  properties  their  re- 
turns are  not  only  moderate  but  often  inad- 
equate. There  is  but  one  means  of  deciding 
justly  between  the  two  contentions  and  that 
is  to  have  a  physical  valuation  made  of  the 
properties  in  question.  .\s  one  of  the  ship- 
pers' attorneys  aptly  stated  at  the  Chicago 
hearing:  "We  submit  that  the  question  of 
what  a  reasonable  earning  power  may  be, 
cannot  be  answered  without  finding  the  value 
of  the  properties,  and  we  protest  that  this 
value  cannot  be  obtained  accurately  from 
opinions  of  officials.  If  such  opinions  are  ac- 
cepted they  should  come  from  engineers  and 
be  contained  in  statements  that  can  be  veri- 
fied." The  Interstate  Commerce  Commission 
has  repeatedly  urged  the  advantages  to  be  had 
in  the  work  of  the  Commission  by  an  apprais- 
al of  the  railways.  If  such  an  appraisal  was 
needed  in  the  past  it  should  be  many  times 
more  necessary  with  the  new  and  wide'r  pow- 
ers which  the  Commission  has  received. 

The  opposition  to  a  Federal  appraisal  comes 
from  two  principal  sources :  First,  the  be- 
lief of  Congress  that  its  accomplishment  is  a 
task  requiring  many  years  and  enormous  ex- 
pense, and  second  the  fear  of  the  railway.? 
themselves  that  the  results  of  such  appraisal 
will  reduce  their  earnings.  The  first  of  these 
reasons  is  easily  demolished.  As  we  pointed 
out  in  our  issue  of  Aug.  3,  1910,  the  experi- 
ence of  the  several  states  which  have  made 
appraisals  indicates  that  about  $10  per  mile 
will  cover  the  cost,  or  say  $3,000,000  for  all 
the  railways  of  the  country.  As  to  the  ques- 
tion of  time,  it  has  taken  from  12  to  24 
months,  only,  for  any  of  these  states  to  com- 
plete its  appraisal  work,  and  it  should  take 
no  longer  per  man  per  mile  to  do  the  work 
for  the  whole  United  States,  so  that  the  time 
required  will  be  simply  a  question  of  the 
force  employed.  With  a  proportionately 
larger  force  200,000  miles  can  be  appraised  in 
the  same  time  as  2.000  miles.  There  is  cer- 
tainly nothing  appalling  in  the  cost  named  or 
in  the  time  involved  in  getting  the  valuation 
figures  available  for  use.  A  moderate  hunk 
out  of  the  "pork  barrel"  of  river  and  harbor 
improvements  would  suffice  to  meet  the  bills 
for  a  Federal  appraisal  of  the  railways. 

The  fear  of  the  railways  is  an  obstacle 
which  cannot  be  so  readily  set  aside.  Con- 
sider the  contentions  which  we  quote  above  of 
the  shippers  at  the  Chicago  hearing  that  in 
determining  the  present  value  of  the  rail- 
way's properties  the  "unearned  increment"  in 
the  value  of  real  estate  shall  be  excluded  and 
that  their  percentage  of  earnings  shall  not  be 
greater  than  the  average  earnings  of  the 
principal  industries  in  the  same  territory.  It 
is  not  remarkable  that  the  railways  should 
suspect  the  fairness  of  an  appraisal  the  de- 
mand for  which  is  coupled  with  such  conten- 
tions.    A  fair  and  reasonable  position  toward 
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ihe  valuatiun  of  tlieir  laiuls  once  taken  and 
dciiKjnstrated  to  the  railways  would,  we  be- 
lieve, remove  much  of  their  opposition  to 
physical  valuations. 

In  conclusion  we  express  our  belief  again 
thai  it  was  a  mistake  not  to  have  provided 
for  a  physical  valuation  of  railways  in  the 
.Mann-Elkins  bill  extending  the  power  of  the 
Interstate  Commerce  Commission  over  rail- 
way rates.  This  mistake  should  be  rectified 
at  the  next  session  of  Congress.  The  valua- 
tion of  railway  properties  is  bound  to  come. 
If  the  Federal  government  does  not  under- 
take it,  the  individual  states  will  do  so  one 
after  another  and  each  in  its  own  way  and 
with  its  particular  purpose  alone  in  view. 
.Already  seven  states  have  made  or  are  mak- 
ing such  appraisals  covering  some  50,000  miles 
of  railway  as  outlined  in  detail  in  our  issue 
of  .Aug.  .3. 


A  Notable    Street    Railway    Appraisal. 

In  another  part  of  this  issue  we  begin  the 
publication  of  the  principal  data  obtained  by 
the  appraisal  of  some  123  miles  of  electric 
street  railway  in  the  outlying  districts  of' 
Chicago.  The  data  given  cover  track  and 
power  plant  equipment ;  a  succeeding  issue  will 
summarize  the  data  on  transmission,  lirie  and 
rolling  stock.  Obviously  the  condensation  of 
a  report  of  7.50  pages  to  within  the  limits  of 
space  available  in  an  engineering  journal  ne- 
cessitates much  elimination  of  detail,  but  for 
the  main  tangent  track,  the  figures  that  we 
give  are  substantially  complete  and  the  same 
is  true  of  the  power  house  equipment.  This 
appraisal  is  notable  for  several  reasons.  Its 
great  detail  is  one,  and  the  minuteness  of  the 
property  inventory  is  another.  It  stands  apart 
from  other  appraisals,  however,  in  the  de- 
termination of  what  is  called  the  rehabilita- 
tion value  or  capital  account  value  of  the 
property,  and  this  feature  deserves  some  ex- 
planation. 

The  capital  account  value  of  the  property 
has  been  determined  on  the  basis  of  premises 
included  in  the  ordinance  under  which  the 
Chicago  Railways  Co.  acquired  that  part  of 
the  property  of  the  Chicago  Consolidated 
Traction  Co.  inside  of  the  city  limits.  Under 
these  premises  the  value  to  be  returned  for 
the  various  items  of  the  property  are  made 
the  values  of  these  items  for  rehabilitation 
purposes.  In  compliance  with  the  ordinance, 
certain  rehabilitation  work  must  be  done  at 
once,  and  additional  rehabilitation  work  with- 
in the  succeeding  one  or  tw'o  years.  In  case 
part  of  the  property  is  to  be  rehabilitated  on 
or  before  Feb.  1,  1911,  the  scrap  or  second- 
hand value  of  the  property  at  that  time  is  de- 
termined and  to  this  value  has  been  added 
an  amount  equal  to  the  wearing  value  of  the 
property  from  Nov.  1,  1909,  to  Feb.  1,  1911, 
which  sum  then  becomes  the  present  value 
of  this  item  of  property  for  rehabilitation  pur- 
poses as  of  Nov.  1,  1909. 

In  case  of  those  portions  of  the  property 
that  are  to  be  rehabilitated  during  the  year 
1911,  a  similar  procedure  was  adopted,  two 
years  additional  wearing  life  being  added  to 
the  scrap  or  second-hand  value  of  the  prop- 
erty as  of  Nov.  1,  1911.  To  determine  the  pres- 
ent rehabilitated  value  during  the  year  1912, 
three  years  wearing  life  was  added. 

In  case  of  property  such  as  track  on  which 
semi-rehabilitation  is  contemplated,  namely, 
the  provision  of  a  new  substructure  under 
rails  that  at  present  are  not  sufficiently  worn 
to  require  their  removal,  the  going  value  of 
the  property  was  returned  as  the  rehabilitation 
value.  This  was  done  on  the  assumption  that 
the  Railway  Company  will  realize  the  full  re- 
maining wearing  value  in  the  rail ;  moreover, 
that  it  would  also  realize  the  full  remaining 
value  in  the  ties  and  substructure,  that  is,  the 
ties  have  already  been  depreciated  to  as 
amount  which  corresponds  to  their  present 
condition,  and  that  in  case  of  removal  either 
in  the  near  future  or  at  a  later  date,  what- 
ever life  remains  in  the  ties  would  be  realized 
in  the  form  of  a  small  percentage  of  ties  that 
can   be   used    for  track   renewals   elsewhere. 

This  method  has  been  applied  to  all  parts 
of  the  property  which  must  be  rehabilitated 
in  order  to  comply  with  the  terms  of  the  ordi- 
nance.    On   this   basis   it  has  been   estimated 
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that  appro-xiiiiately  29  miles  of  track  would 
be  rehabilitated  before  Feb.  1,  1911.  and  that 
87  miles  would  be  rehabilitated  in  1912,  and 
that  39.59  miles  would  be  semi-rehabilitated, 
the  date  at  which  this  latter  work  is  done 
having  no  bearing  on  the  value  returned  on 
the  property.  The  balance  of  the  track  con- 
sisting of  l-x27  miles  recently  rebuilt  under 
the  specifications  of  the  Board  of  Supervising 
Engineers,  and  1-5.21  miles  of  track  that  is  con- 
sidered satisfactory  in  its  present  condition, 
and  .587  miles  of  track  that  is  to  be  removed 
from  the  street,  complete  the  total  wreck 
mileage  inside  of  the  city  limits. 

The  further  requirements  of  the  ordinance 
as  to  rehabilitation  were  in  connection  with 
the  cars  to  be  operated  over  the  tracks  of  the 
company  contemplated  that  ultimately  not 
more  than  50  closed  and  50  open  single  truck 
motor  cars  should  be  operated  by  the  com- 
pany. The  rehabilitation  value  was  returned 
on  the  assumption  that  the  company  might 
permanently  retain   in   operation   the   100  cars 


above  referred  to,  and  that  it  may  retain  in 
operation  for  one  year  72  cars  in  addition  to 
the  above,  and  that  it  might  retain  in  opera- 
tion for  two  years  36  cars  of  the  above  72, 
and  that  it  should  immediately  dispose  of  all 
remaining  passenger  car  equipment  at  second- 
hand or  scrap  value.  Similarly,  for  miscel- 
laneous cars  the  company  is  allowed  to  retain 
such  sprinklers  and  sweepers  as  are  in  satis- 
factory condition  at  their  present  value  and 
is  required  to  dispose  of  the  balance  of  the 
equipment  at  second-hand  or  scrap  value.  The 
passenger  cars  in  this  case  were  proportioned 
between  the  lines  outside  the  city  and  inside 
the  city  in  proportion  to  small  cars  oper- 
ated outside  and  inside.  The  miscellaneous 
cars  that  have  been  retained  were  propor- 
tioned between  the  lines  outside  and  inside 
in  proportion  to  track  mileage.  In  case  of 
power  plants  it  is  assumed  that  the  California 
.■X-ve.  power  plant  will  still  operate,  and  for 
this  reason  is  given  its  going  value  for  re- 
habilitation  purposes.     In   case   of   the   Edge- 


water  power  plant,  the  operation  of  which  is 
not  economical,  it  is  assumed  that  it  will  be 
discontinued  as  soon  as  substations  can  be 
provided,  and  for  this  purpose  this  power 
plant  equipment  was  given  its  second-hand 
value  as  of  1911,  to  which  was  added  two 
years'  wearing  value  of  the  plant  as  a  whole 
to  determine  the  rehabilitation  value  as  of 
Nov.  1,  1909, 

In  case  of  paving,  the  present  value  has 
been  allowed  in  case  of  streets  recently  re- 
built, as  well  as  those  streets  on  which  track 
is  allowed  to  remain  in  its  present  condition. 
On  streets  where  the  track  is  to  be  rehabili- 
tated, the  second-hand  value  of  the  paving 
has  been  returned  as  the  rehabilitation  value 
of  these  sections  of  street. 

The  remaining  exhibits,  including  the  Elec- 
tric Power  Distribution  ;  Supplies,  Tools,  and 
"Furniture;  Building;  and  Real  Estate  have 
been  returned  at  the  same  value  for  rehabili- 
tation purposes  as  was  assigned  them  in  the 
case  of  the  property  as  a  .going  concern. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


An  Economical  Mixing  Plant. 

The  accompanying  photograph  shows  an  ar- 
rangement for  a  mixing  plant  which  was  used 
for  the  construction  of  Lock  9,  New  York 
Barge  canal.  The  picture  shows  the  siding 
of  the  Delaware  &  Hudson  R.  R.,  crossing  the 
center  line  of  the  Charaplain  Canal.  The  canal 
prism  was  partly  excavated  under  the  siding 
and  the  material  bins  for  receiving  material 
from  bottom  dump  gondola  cars  were  built  un- 


Methods  and  Cost  of  Placing  Concrete 

in  Long  Wall  by  Chutes. 

\  new  idea  among  methods  of  placing  con- 
crete in  wall  forms  from  a  movable  plant  is 
being  tried  out  on  a  long  retaming  wall  which 
parallels  the  Illinois  Central  R.  R.  tracks  be- 
tween 72nd  and  75th  Sts.,  Chicago.  Figure  1 
shows  the  arrangement  of  the  mixing  plant 
which    is    placed    on    a   flat   car.      .-\    standard 


ft.  wide.  The  banks  arc  sheeted  with  2-in. 
slieeting  and  about  18  ins.  of  ground  water 
stands   in   the   trench   before   concreting. 

The  foundation  of  concrete,  is  deposited 
from  the  mixer  on  the  flat  car,  through  a 
chute.  No  hoisting  of  the  concrete  is  needed 
for  this  part  of  the  wall  as  the  track  is 
elevated  about  15  ft.  above  the  trench  and  the 
railway  embankment  slopes  to  the  edge  of 
the  trench. 


A   Concrete    Mixing    Plant  with   a   Circular  Charging    Track. 


der  the  railroad  trestle.  Part  of  the  material 
was  brought  from  a  point  about  V2  mile  dis- 
tant, and  the  balance  came  from  Sandy  Hill 
near  Hudson  Falls.  A  double  track,  con- 
verging to  a  single  track  over  the  mixer, 
passed  in  a  circular  route  between  the  bins  and 
mixer.  The  cement  house  was  located  just 
outside  the  limits  of  the  photograph,  and  the 
current  was  brought  over  the  trestle  to  the 
house  over  the  mixer,  and  dumped  from  there 
directly  into  the  hopper.  The  entire  mixing 
plant  was  located  at  the  north  end  of  the  lock, 
the  Smith  Mixer  being  placed  so  as  to  dump 
into  Steubner  buckets  which  were  carried  on 
flat  cars  of  narrow  gage  and  hauled  to  the 
lock  walls  by  mules.  The  plant  was  designed 
by  Mr.  C.  R.  'Neher.  Engineer  for  the  Atlantic, 
r.ulf  &  Pacific  Co.  at  Whitehall,  N.  Y. 


Ransome  No.  2  outfit  is  used  for  mixing  the 
concrete  in  14  cu.  yd.  batches.  The  mixer 
discharges  directly  into  a  hopper  which  is 
hoisted  up  to  proper  level  for  dumping  into 
a  chute  which  leads  to  the  forms.  For  op- 
erating the  hoist  a  small  5  in.  x  7-in.  engine, 
with  single  drum,  is  used.  Other  plants  for 
mixing  concrete  on  flat  cars  are  common,  but 
the  feature  of  hoisting  the  concrete  frorri  the 
car  for  dumping  into  a  chute  at  a  higher 
elevation  is,  we  believe,  entirely  new. 

In  the  construction  of  this  work  the  exca- 
vation is  done  entirely  by  a  locomotive  crane 
which  operates  a  clamshell  bucket.  The  crane 
runs  on  a  track  which  was  directly  on  the 
line  of  the  wall.  As  the  trench  was  exca- 
vated the  crane  backed  up  and  removed  the 
track.     The  trench  is  about  .".  ft.  deep  and  12 


After  the  base  is  in,  the  forms  for  the  net- 
work are  built.  .\  section  of  this  wall  is 
shown  by  Fig.  2.  These  forms  are  built  of 
2-in.  tongued  and  grooved  material  with  3x6- 
in.  studding.  The  back  forms  of  the  wall, 
which  is  built  in  steps,  are  built  complete  to 
the  top  of  the  wall.  Then,  instead  of  con- 
creting a  long  section  of  wall  in  shallow  lay- 
ers of  concrete,  a  short  section  of  wall  is 
bulkheaded  off  and  concreted  to  full  height 
in  a  single  day's  run.  For  the  first  day's 
run  a  section  30  ft.  long  was  taken  and  it  is 
expected  that  longer  sections  will  be  con- 
structed after  the  crew  gets  used  to  the 
work.  The  concrete  aggregate  is  brought 
in  gondola  cars  and  the  cement  in  box 
cars,  once  or  twice  a  day,  as  the  neces- 
sity arises.     The  cement  car  is  placed   ahead 


SeptemliiT  28,  191  o. 


ENGINEERING-CONTRACTING 


265 


of  the  mixer  car  and  the  gondolas  are  placed 
behind  it,  all  being  on  one  track.  The  cement 
is  handed  out  through  the  end  of  the  cement 
car  onto  the  mixer  platform  and  the  sand 
and  gravel  are  wheeled  on  running  boards 
over  the  tops  of  the  gondola  cars  to  the 
mixer.  These  running  boards  are  made  out 
of  three  2-in.  plank  laid  side  by  side  and 
nailed  together  by  cross  boards  underneath. 
To  support  the  runways  3x6-in.  pieces  are 
laid    across   the   car.      The   runways   are   then 


barrows  are  used,  and  6  wheelers.  The  wheel- 
barrows on  one  side  are  all  filled  at  one  time 
and  wheeled  away  to  the  mixer,  leaving  the 
other  six  barrows  on  the  opposite  runway  to 
be  filled. 

At  the  mixer  are  two  engineers,  one  operat- 
ing the  hoist  and  the  other  the  mixer.  Two 
men  tend  the  cement,  and  feeding  and  dis- 
charging the  mixer,  and  one  man  tends  to 
discharging  the  hopper  into  the  chutes.  In 
the  forms  are  four  laborers  who  spread  and 


each  section  enters  the  next  section  below  it, 
about  2  ins.  By  shortening  the  chains  the 
length  of  the  chute  is  made  to  fit  the  dis- 
tance desired. 

An  estimate  of  the  cost  of  labor  placing 
concrete  by  this  method  is  as  follows,  the  rates 
given  being  for  a  10-hour  day : 

1  foreman    $  3.50 

2  engineers    6.00 

1  cement    man    2.00 

2  feeders     4.00 

1  hopper  man   2.00 

6  wheelers    12.00 

7  shovelers    14.00 

4  laborers   in   form 8.00 

$51.50 
About  15  cu.  yds.  of  concrete  are  placed 
per  hour  but  2  hours  may  be  considered  as 
used  each  day  for  shifting  cars,  replacing 
runways,  etc.  This  makes  a  day's  run  about 
120  cu.  yds.;  120  cu.  yds.  placed  at  $51.50 
equals  $0.43  per  cu.  yd. 

When  completed,  this  wall  will  retain  the 
recently  elevated  embankment  of  the  Illinois 
Central  R.  R.  The  conduits,  placed  in  the 
upper  part  of  the  wall  with  manholes  at 
convenient  points,  will  carry  telegraph  wires. 
The  contractors  for  the  construction  of 
this  wall,  and  various  subways  for  streets 
under  the  railroad  tracks  are  the  Leonard 
Construction  Co.  of  Chicago;  Mr.  W.  M. 
Kallasch  is  Superintendent  in  charge  of  the 
work. 


Fig.  1 — Side  Elevation  of  Car  Mounted  Mixing  Plant. 

laid  on  them  on  each  side  of  the  car.  Near  spade  the  concrete,  place  whatever  reinforcing 
the  mixer  car  a  cross  runway  is  laid  from  bars  are  necessary  at  different  points  and  also 
one  side  to  the  other  to  aid  in  passing.  When  lay  the  conduits  which  come  near  the  top  of 
t'.ree  cars  of  material,  one  or   sand  and  two       the  wall. 

The     concrete     conies     from     the     hopper 

Hoist  Tower 
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Siphon  Spillways  New  York  State  Barge 

Canal. 

The  just  use  in  America  of  siphon  locks 
and  spillways,  is  being  made  on  the  New  York 
Barge  Canal.  The  theory  and  method  of  op- 
eration of  the  siphon  locks  were  explained  in 
our  issue  of  Aug.  10,  1910,  and  in  the  accom- 
panying cuts  we  show  the  essential  portions 
of  one  of  the  spillways.  This  spillway  is  lo- 
cated at  Smith's  Basin  in  the  summit  level  of 
the  Champlain  Canal,  which  level  receives  the 
drainage  from  a  small  area  of  adjacent  land. 
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Fig.   1 — Section   Through   Siphon   Spill^way. 


through  a  chute  to  the  wall.  The  chute  is 
made  oi  galvanized  iron  about  I'/i  ft.  wide 
with  sides  6  ins.  high.  At  its  lower  end  the 
concrete  drops  through  a  flexible  circular 
chute    which    may    be    swung    .".round    in    all 


In  times  of  heavy  rainfall  the  maximum  inflow 
to  this  level  maj'  amount  to  700  cu.  ft.  per 
.second.  It  was  desired  to  provide  for  this  vol- 
ume of  water  and  to  limit  the  fluctuation  of 
the  water  surface  to  about  1  ft.    A  waste  weir 


Fig.  2— End   Elevation  of  Car  Mounted  Mix- 
ing  Plant. 

of  gravel  are  used,  the  crew  for  shoveling 
consists  of  three  men  in  the  sand  car  and 
four  men  in  the  gravel  car,  but  one  gravel 
car  being  operated  at  a  time.     Twelve  wheel- 
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Fig.  2 — Front  Elevation  of  Siphon  Spillway. 
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directions  thus  chuting  the  concrete  toward 
its  desired  location  in  the  form.  This  chute 
is  made  of  cylinders  of  sheet  iron  15  ins. 
long,  10  ins.  diameter  at  the  top  end  and 
8  ins.  diameter  at  the  bottom.  They  are 
fastened  together  by  two  5^-in.  chains,  so 
that  when  the  chute  is  stretched  to  full  length 


of  sufficient  capacity  to  take  care  of  this  flow 
with  a  depth  of  1  ft.  on  the  crest  would  require 
a  spillway  about  200  ft.  long.  On  the  other 
hand,  the  siphon  spillway  which  is  but  57  ft. 
long  between  abutments  will  accomplish  this 
result  at  a  considerable  saving  in  the  cost  of 
construction.     This   spillway  consists   of  four 
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spihons  and  a  waste  weir  20  ft.  long  to  serve 
as  a  drift  gap  to  carry  off  floating  debris.  The 
siphons,  Fig.  1,  are  each  7.75  sq.  ft.  in  area, 
and  acting  under  a  head  of  10.5  ft.  will  have 
a  discharge  of  approximately  160  cu.  ft.  per 
second.  The  waste  weir  with  a  depth  of  1  ft. 
of  water  on  the  crest  will  have  a  discharge  of 
70  cu.  ft.  per  second,  and  the  total  discharge 
of  the  four  siphons  and  weir  will  be  about 
710  cu.  ft.  per  second.  The  inlet  for  the 
siphon  is  placed  well  below  the  water  surface 
and  is  protected  by  a  screen  to  prevent  the 
admission  of  floating  bodies  that  might  hap- 
pen to  drift  into  the  pipe  and  lodge  in  some 
of  the  various  bends  of  the  siphon  chamber. 
In  order  to  reduce  the  loss  of  head  due  to  the 
entry,  the  inlet  is  flared  out  to  double  the  nor- 
mal area.  As  the  siphon  will  not  come  into 
action  until  completely  filled  with  water,  it  was 
necessary  to  limit  the  height  at  the  crown  to 
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Fig.    3 — Details   of   Siphon    Operating    Pipes. 


1  ft.  and  to  obtain  the  necessary  area  by  in- 
creasing the  width.  From  the  crown  to  the 
outlet  the  siphon  is  practically  uniform  in  area, 
changing  in  section  from  l.x7.75  ft.  to  2x4  ft. 
This  change  in  area  was  made  to  give  better 
section  to  the  masonry  and  also  to  facilitate 
the  removal  of  forms  in  construction.  At  the 
crown  of  the  siphon  where  it  would  be  diffi- 
cult to  remove  forms,  iron  castings  were  pro- 
vided which  are  left  in  the  masonry.  Three 
vents  each  6x12  in.  long  pierce  the  upper  wall 
of  the  siphon  at  low  water  level.  When  the 
water  has  been  drawn  down  to  this  level,  air 
will  enter  through  these  vents  and  break  the 
flow  of  water  through  the  siphon. 

The  plans  for  the  siphon  spillways  were  pre- 
pared under  direction  of  Mr.  G.  F.  Stickney, 
Supervising  Engineer  in  charge  of  the  Bureau 
of  Locks,  to  whom  we  are  indebted  for  the 
above   information. 


EARTH      AND      ROCK      SECTION 


Trenching    for   a  Sewer    Using  a  Grab 

Bucket  Excavator,  with  Some  Data 

on  the  Concrete  Work. 

In  trenching  through  sand  for  a  sewer  at 
Gary,  Ind.,  a  V-shaped  trench  with  sides  at 
the  natural  slope  of  the  material  is  found 
more  economic  than  a  narrow  sheeted  trench. 
The  depth  of  cut  ranges  from  3  ft.  to  22%  ft. 
and  averages  14%  ft.,  and  from  2  to  3  ft.  of 
the  bottom  is  below  ground  water  level,  so 
that  the  conditions  are  such  as  would  ordi- 
narily be  considered  as  calling  for  a  sheeted 
trench.    At    Gary   there   were   no   restrictions 


this  100  per  cent  extra  of  digging  has  cost  less 
than  timber  and  sheeting  labor  would  have 
cost. 

Briefly,  the  method  of  work  is  to  make  a 
cut  with  a  grab  bucket  operated  from  a  der- 
rick running  ahead  of  the  cut,  letting  the  sides 
of  the  cut  curve  to  slope.  The  grab  bucket 
makes  the  cut  roughly  to  grade.  The  next 
operation  is  to  sink  a  row  of  well  points  on 
each  side  of  the  trench  bottom  and  connect 
them  with  a  pump;  the  ground  water  is 
drawn  out  low  enough  to  permit  the  trench 
bottom  to  be  trimmed  and  the  sewer  concrete 
to  be  placed. 

Figure  1  is  a  view  of  the  grab  bucket  ex- 


and  is  accomplished  by  a  cable  which  runs 
around  the  circular  rail  upon  which  the  ma- 
chine turns.  The  cable  passes  around  this  rail 
in  the  same  manner  as  on  the  bullwheel  of  a 
derrick.  An  engineer  and  fireman  operate  the 
derrick.  Two  laborers  prepare  the  ways  for 
the  rollers,  and  do  the  other  necessary  work 
around  it,  such  as  carrying  coal  and  supplies. 
The  grab  bucket  used  is  of  a  new  type,  differ- 
ing from  the  ordinary  clam  shell  buckets  in 
that  the  differential  drum  is  not  fastened 
to  an  extension  of  the  scoop  but  is 
carried  by  a  separate  frame.  The  scoops 
swing  from  hinges  on  this  frame  and  when 
opened  up  an  unusually  wide  opening  is  se- 
cured. The  separation  of  the  pivots  gives  an 
excellent  cutting  motion  and  it  is  especially 
noticeable   that   a    full   bucket   of    material    is 


Fig.  1 — Grab   Bucket  Excavator  for  Sewer  Trench. 


on  the  allowable  width  of  trench,  as  the  work 
was  through  open  country,  and  the  decision 
as  to  methods  rested  entirely  on  questions  of 
comparative  cost.  The  contractor  decided  upon 
a  method  of  bleeding  the  ground  of  the  water 
by  means  of  well  points  and  opening  a  V- 
shaped  cut  of  such  width  as  might  be  neces- 
sary to  get  the  depths  required,  using  a  grab 
bucket  excavator.  The  result  has  been  that 
the  amount  of  excavation  has  been  twice  the 
volume    required    for    a    sheeted    trench,    but 


cavation  at  work.  The  derrick  is  a  rig  built 
by  the  contractor  of  old  and  tried  tim.- 
bers,  and  of  such  machinery  as  was  at 
hand.  The  engine  is  7x10  ins.,  with  verticle 
boiler.  A  swinging  engine  is  also  used.  The 
machine  rests  upon  a  turntable,  which  in  turn 
IS  on  rollers.  When  desired  to  move,  a  line 
IS  led  out  to  a  tree  or  stump  and  fastened; 
the  other  end  is  turned  over  a  nigger-head  on 
the  engine  and  the  machine  pulled  ahead  as 
desired.     The  swinging  of  the  boom  is  rapid 


Fig.  2 — View  of  Andresen-Evans  Grab   Bucket 

always  secured  when  digging  under  water. 
This  is  unusual  in  such  compacted  material  as 
sand  under  water. 

After  the  trench  has  been  excavated  to  grade 
by  the  grab  and  the  material  deposited  on 
either  side,  the  pump  men  begin  the  installa- 
tion of  the  well  points.  Two  3-in.  pipes  about 
100  ft.  long  are  laid  along  the  trench,  one  on 
each  side  of  the  immediate  area  to  be  un- 
watered.  A  valve  with  two  nipples  is  located 
at  4    ft.   intervals   all    along   these  mains   and 
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rublier  hose  connections  are  made  between 
the  mains  and  the  points.  The  points  consist 
of  1%-in.  galvanized  pipes,  whicli  are  jetted 
into  the  sand  at  2-ft.  intervals.  They  have  a 
metal  point  at  the  lower  end  and  above  the 
lower  end  for  2  ft.  they  are  perforated  with 
%-in.  holes  and  screened  w-ith  tine  wire  mesh. 
It  reqnires  the  time  of  4  to  (j  men  to  set  these 
points  ahead  of  the  concrete  work  and  to  pull 
them  after  tlie  invert  has  been  put  in.  A 
small  steam  pump  is  attached  to  the  3-in.  mains 
and  the  elevation  of  the  ground  water  is  low- 
ered below  the  bottom  of  the  sewer  and  the 
ground  is  trimmed  to  the  circular  shape  fittmg 
the  invert. 

.\  narrow  gage  track  parallels  the  work  nt 
about  100  ft.  distance  and  is  used  principally 
on  a  grading  contract  nearby,  but  the  con- 
tractor for  the  sewer  work  also  uses  it  for 
bringing  in  materials  for  making  concrete. 
The  track  runs  over  small  hills  and  hollow? 
at  a  level  grade  and  advantage  has  been  taken, 
at  the  hollows  where  the  track  is  upon  an 
embankment,  for  location  of  the  %  cu.  yd 
Ransome  mixer.  At  these  points  along  the 
work  a  platform  is  built,  level  with  the  track, 
out  over  the  bank  and  the  mixer  located  on 
the  ground  at  the  edge  of  the  platform.  The 
concrete  material  is  dumped  from  (1  cu.  yd. 
narrow  gage  side  dump  cars  onto  the  plat- 
form, shoveled  into  wheelbarrows  for  meas- 
urement and  then  dumped  into  the  mixer. 
The  mixing  requires  1  foreman,  .5  men  feed- 
ing. 1  tngineer  and  a  man  discharging  the 
mixer  into  the  wheelbarrows.  The  material  is 
wheeled  to  the  sewer,  from  8  to  20  men  being 
used  as  wheelers.  When  the  distance  is  great 
enough  to  require  any  more  men  than  this, 
the  mixer  is  placed  at  a  more  convenient  point. 
Figure  2  shows  the  first  form  placed  in  the 
trench,  which  consists  of  a  semi-circular  frame 
made  to  fit  the  thickness  of  the  invert.  Con- 
crete is  laid  in  the  trench  to  the  lines  of  the 
frame  and,  as  the  sides  are  built  up,  2x4  in. 
logging  is  laid  from  one  frame  to  another  to 
hold  the  concrete  in  place.  After  the  invert 
is  completed  the  lagging  is  placed  for  the 
arch.  As  shown  by  Fig.  2,  small  angles  are 
bent  to  a  semi-circle  and  bolted  to  the  angles 
which  are  used  in  the  invert.  The  lagging  is 
laid  over  these  angles  and  a  band  of  flexible 
iron  is  fastened  over  the  ends  of  the  lagging 
to  hold  it  in  place.     The  lagging  is   18  ft.   in 


bottoms  ready  by  2  o'clock  in  the  afternoon. 
While  the  bottom  is  being  made  ready  the 
arch   is  being  concreted,  but   the   invert   work 


View  of   Forms  for  Concrete   Sewer. 


is  always  started  as  soon  as  possible  on  ac- 
count of  the  necessity  of  keeping  the  bottom 
dry,  after  trimming,  until  concreted.  Eight 
men  are  usually  employed  at  each  bottom,  on 
an  18  ft.  section,  of  either  arch  or  invert, 
working  the  lagging  and  spading  concrete. 


have  their  own  camp  on  the  work,  where  from 
7.')  to  115  men  are  lodged.  The  essential  feature 
of  the  excavating  apparatus,  the  grab  bucket, 
is  an  Andresen-Evans  bucket,  made  by  the 
Andresen-Evans  Co.,  Monadnock  Block,  Chi- 
cago, 111. 


New  Switch  for  Narrow  Gage    Tracks. 

The  accompanying  plan  shows  a  contractor's 
switch  wdiich  is  very  simple  of  construction 
and  operation.  It  is  also  quite  rigid  and 
strong  enough  to  carry  heavy  loads  without 
a  great  amount  of  wear.  The  idea,  as  shown, 
is  in  joining  the  two  inside  rails  together  as 
a  switch  point  and  shifting  the  point  back  and 
forth  between  the  outside  rails  in  the  posi- 
tions indicated  on  the  plan.  The  ties  are 
capped  with  %-inch  plates  as  wearing  sur- 
faces and  the  switch  points  are  braced  rigidly. 
The  design  is  the  idea  of  Mr.  C.  R.  Neher, 
who  is  constructing  engineer  for  the  Atlantic 
Gulf  &  Pacific  Co.,  at  Whitehall,  N.  Y.,  and 
the  switch  has  been  used  m  the  contract  work 
of  this  company  in  a  number  of  places. 


Methods  and  Cost  of  Earth  Excavation 

with  Three  Types  of  Excavators, 

New  York  State  Barge  Canal. 

Two  types  of  excavators  using  drag  buck- 
ets and  a  suction  dredge  are  among  the  ma- 
chines now  being  used  on  Contract  No.  42 
of  the  New  York  Barge  Canal.  This  article 
gives  an  outline  of  the  work  in  hand  and  the 
costs  of  handling  material  with  each  of  five 
machines  of  the  above  types  during  the  month 
of  April,  1910. 

The  contract,  which  amounts  to  approxi- 
mately $1,164,000,  is  for  the  construction  of 
Lock  No.  20  and  8.96  miles  of  canal,  includ- 
ing excavation,  highway  bridges  and  appurte- 
nances, culverts,  stream  entrances  and  inciden- 
tal details.  The  work  is  mostly  "land  line" 
or,  in  other  words,  canal  which  is  not  located 
in  any  existing  channel  or  stream. 

The    material    handled    consists    largely      of 
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Details  of  Special   Contractors'  Switch. 
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length,  and  the  concrete  work  is  done  in  cor- 
responding sections.  For  outside  forms,  lag- 
ing  is  used  and  is  held  in  place  by  bankmg 
sand  up  as  each  piece  is  set. 

In  trimming  out  the  IS  ft.  sections  and 
making  them  readv  for  concrete,  8  or  10  men 
are  used  and  usua'llv  will  have  seven  or  eight 


The  progress  on  the  work  for  10  days  is  an 
indication  of  the  success  with  which  it  is  being 
carried  on.  The  average  number  of  lineal  feet 
of  completed  sewer  (not  back  filled)  was  93" ft. 
per  day.  The  smallest  day's  work  was  69  lin. 
ft.  and  the  greatest  was  124  lin.  ft.  The  con- 
tractors,   Byrne   &   Byrne   of   South    Chicago, 


black  gumbo,  there  being  little  or  no  rock  on 
the  entire  contract.  Work  was  commenced 
in  the  summer  of  1909  at  the  western  end 
of  the  contract.  At  this  point  three  New  Era 
graders,  36  wagons  and  slip  scrapers,  and  68 
head  of  mules  were  employed.  'The  erection 
of   the   larger   machines   was   soon  put  under 
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way  and  by  spring  of  1910  all  the  machuies, 
of  which  costs  are  herein  given,  were  work- 
ing. These  machines  consist  of  one  Heyworth- 
Newman  dragline  excavator,  two  electrically 
driven  Lidgerwood  dragline  machines,  a  Field 
tower  operating  a  drag  bucket,  and  a  12-in. 
hydraulic  dredge.  All  machines  were  operated 
with  three  shifts  of  8  hours  each.  The  Lid- 
gerwood machines,  however,  were  working  at 
a  disadvantage  as  they  were  moving  to  new 
points  during  this  month  and  the  amount  of 
excavation  shown  for  them  is  merely  that 
skimmed   ofif  the  surface  while  moving. 

The  following  data  show  the  costs  of  exca- 
vation per  cubic  yard  for  the  month  of  April, 
1910.     These  costs  include  labor,   repairs  and 
distribution  of  field  office  expenses : 
Hevworth-Newman     Excavator.     100-ft.     Boom; 

21A    Yd.    Bucket: 

1  operator    $        4.00 

1  foreman     2.00 

5  laborers    7.50 

1  foreman,  average  $85  per  mo     2. S3 

1  pumpman     1.50 

1  oiler    2.00 

1  team  1  shift  a  day 4.50 

Total  cu.    yds.    for  April 23.192 

Total  cost    for  April $1.9S3.S4 

Total    cost   per    cu.    yd $      0.0S5 

Hydraulic  Dredge   "Mohawk,"   12-ins.  suction: 

1  captain,    per   month    $    150.00 

3  engineers,  per  month   75.00 

3  levermen,  per  month    110.00 

1  mate,   per   month    120.00 

6  deckhands,  per  day    2.00 

3  firemen,    per  day    2.00 

S  laborers  or  pipemen.   per  day 1.60 

Total    cu.    yds.    excavated* 15.557 

Total    cost     $1,726.30 

Cost  per   cu.   yd $      0.111 

Two  Ledgerwood  Excavators.  Electrically  Ope- 
rated, with  25  hp.  Motor  for  Swinging  and 
125  hp.  Motor  for  Hoist;  2%  Yd.  Page  Bucket: 

1 .  operator,    per   day    $        4.00 

1  oiler,  per  day  2.00 

5  laborers,    per    day    1.50 

1  sloper,  per  day   2.25 

1  foreman,    $85    per    mo 2.83 

1  electrician.    $125    per    mo 4.17 

Total   cu.    yds.   excavated   Mach.   No.    1..       2,271 

Total    cost    $1,667.80 

Cost  per  cu.  yd $      0.735 

Total    cu.    yds.    excavated     by     Machine 

No.   2    2,583 

Total   cost    $    992.30 

Cost    per    cu.    yd $    0.384 

The  two  Lidgerwood  machines  worked  only 
part  of  the  time  during  this  month,  No.  1 
working  13  days  and  No.  2  working  10  days 
during  the  month.  As  mentioned  above  both 
were  engaged  in  moving  to  new  positions  and 
were  working  at  a  disadvantage.  The  yard- 
age for  these  machines  should  be  about  the 
same  as  for  a  Heyworth-Newman  machine 
under  similar  conditions.  The  difference  in 
daily  pay  roll  is,  however,  in  favor  of  the 
electrically  driven  machine. 

The  electric  power  on  these  machines  costs 
about  1  ct.  per  cu.  yd.  City  current  is  used 
and  a  transformer  is  placed  at  convenient 
points  along  the  line,  as  the  machine  moves 
ahead. 

The  repairs  on  the  Heyworth  machine  have 
averaged,  approximately,  $400  per  month.  The 
highest  amount  charged  to  repairs  for  any  one 
month  is  $667. 

The  Field  tower  scraper  is  a  new  machine 
for  this  class  of  work  and  is  one  of  the  evo- 
lutions of  the  work  on  the  Barge  Canal.  It 
consists  of  a  movable  tower,  located  on  one 
side  of,  the  canal  with  a  cable  running  from 
it  to  an  anchorage  on  the  opposite  side  of  the 
canal.  The  drag  bucket  is  supported  by  and 
slides  up  and  down  this  cable.  It  is  pulled 
back  and  forth  by  an  endless  line.  The  crew 
and  costs  are  as  follows : 

1  operator,  per  day  $       4.00 

1  fireman,  $75  per  mo.,  per  day 2.50 

1  foreman    or    supt.,    $200   per   mo.,    per 

day    6.67 

1  pumpman,   per  day    1.50 

6  laborers,    per    day    1 .50 

Total    cu.    yds.    excavated 15.065 

Total    cost $1,455.81 

Cost  per  cu.  yd $    0.096 

This  tower  is  85  ft.  high  and  operates  a 
1%  cu.  yd.  bucket  with  a  10x12  in.  hoisting 
engine  and  40  h.  p.  boiler.  This  machine  is 
becoming  quite  popular  along  the  canal  be- 
cause of  its  adaptability  and  its  moderate  cost. 

Contract  No.  42  is  being  handled  by  the 
Shanley-Morrissey  Co.,  Contractors,  527  5th 
Ave.,  New  York.  Mr.  A.  L.  Burtin  is  Super- 
intendent and  Mr.  L.  B.  Harrison  is  Chief 
Engineer  for  the  contractors.  The  work  is 
near  Utica.  N.  V. 


The  Hydraulic  Giant  and  Dredge  Plants 

for  Excavating  Some  7,800,000  Cu. 

Yds.  on  the  Pacific  Division 

of  the  Panama  Canal. 

The  excavation  of  some  7,800,000  cu.  yds^ 
of  material  from  the  Miraflores  lock  site  and 
nearby  Panama  Canal  prisim  is  to  be  ac- 
complished by  hydrauliking  the  material  in- 
to sumps  and  ther,  excavating  these  sumps 
bv    hydraulic    dredges. 

"it  is  estimated  that  in  the  total  area  there 
are  about  7,800,000  cu.  yds.  that  can  be  ex- 
cavated bv  the  hydraulic  method.  The  nia- 
terial  consists  of  a  dark  loam,  containing 
about  15  per  cent  of  sand  and  some  deposits 
of  gravel  in  the  old  bed  of  the  Rio  Grande. 
The  general  elevation  of  the  area  is  8  ft. 
above  sea  level,  and  the  average  depth  to  be 
excavated  is  35  ft.  About  1,000,000  cu.  yds. 
of  the  material  will  be  required  for  the  core 
of  the  west  dam  at  Miraflores;  the  remaind- 
er will  be  discharged  behind  dikes  to  the 
east  of  the  canal,  thereby  reclaiming  450 
acres  of  land  in  the  vicinity  of  Corozal.  It 
is  estimated  that  a  fill  of  15  ft.  or  more  wi  1 
be  made  in  this  manner.  The  amount  of  rock 
in  the  section  to  be  excavated  is  placed  at 
1,602,000  cu.  yds.  When  the  hydraulic  opera- 
tions are  concluded,  the  pits  that  are  opened 
up  will  be  pumped  dry  and  the  rock  taken 
out  by  steam  shovels. 

The  hydraulic  plant  involves  two  methods, 
as  follows : 

(a)  The  disentegrating  and  sluicing  of  the 
material   into  sumps,   and 

(b)  The  lifting  and  conveying  of  this  dis- 
integrated material  to  the  place  of  deposit 
with  dredging  machinery  mounted  on  con- 
crete barges. 

The  central  pumping  station,  called  'Agua 
Dulce"  from  its  proximity  to  Agua  Duke 
Hill,  lies  west  of  the  canal,  not  far  from  the 
middle  of  the  territory  to  be  excavated.  The 
machinery  is  inclosed  in  a  temporary  super- 
structure, divided  into  an  engine  room  50x 
100  ft.  on  the  east  side,  and  a  boiler  room 
40x100  ft,  on  the  west  side.  The  station  floor 
is  12  ft.  above  sea  level.  The  machinery  equip- 
ment consists  of  four  1,000-h.p.  horizontal  di- 
rect-connected triple  expansion  pumping  en- 
gines,  built   by   Henry   R.   Worthington,   with 

19,  30  and  56-in.  steam,  and  24%-in.  water 
cylinders,  and  a  24-in.  stroke.  The  four  units 
are  lined  up  parallel  to  each  other  at  a  dis- 
tance of  2o  ft.  from  center  to  center.  Each 
pump  is  provided  with  a  cast-iron  36-in.  suc- 
tion pipe  reaching,  with  the  foot  valves,  into 
a  sump  near  by,  excavated  to  5  ft.  below  ex- 
treme low  water.  Each  engine  has  its  own 
surface  condenser,  built  into  the  discharge 
pipe,  and  each  condenser  has  a  combination 
dry  and  wet  vacuum  pump.     At  elevation  pi. 

20,  the  pumps  discharge  into  a  common  deliv- 
ery pipe  from  which  they  are  separated  by 
a  24-in.  check  valve  and  a  24-in.  gate  valve. 
The  delivery  pipe  has  two  branches,  which  be- 
gin at  the  outside,  with  a  diameter  of  24  ins., 
and  increase  in  size  toward  the  center  line  of 
the  building,  where  they  unite  in  a  Y  and  con- 
nect with  the  40-in.  discharge  main.  Each 
unit  is  guaranteed  to  supply  7,500  gals,  of  salt 
water  per  minute  at  150  lbs.  pressure. 

The  boiler  room  equipment  consists  of  four 
Babcock  &  Wilcox  water  tube  boilers  of  the 
cross-drum,  semi-marine  type,  and  each  one 
has  4,500  sq.  ft.  of  heating  surface.  They 
are  designed  for  150  lbs.  pressure  per  square 
inch  withotit  superheat  and  are  set  in  units 
of  one  each.  The  steam  piping  is  so  arranged 
that  any  pump  can  be  operated  by  any  boiler. 
On  one  side  the  boilers  have  oil  furnaces,  on 
the  other  side  fire  doors,  grates  and  ash  pits, 
so  that  coal  can  be  used  if  deemed  expedient. 

The  discharge  main  is  3,600  ft.  in  length 
and  consists  of  2,000  ft.  of  40-in.,  800  ft.  of 
.32-in.  and  800  ft.  of  24-in.  pipe.  The  first 
2,800  ft.  are  lock-bar  pipe,  and  the  remainder 
spiral  riveted  pipe.  The  lock-bar  pipe,  the 
product  of  the  East  Ter.sey  Pipe  Co.,  was 
manufactured  in  30-ft.  lengths,  which  are 
joined  together  by  %-in.  forged  steel  flanges. 
Five  air  valves  are  mounted  at  equal  dis- 
tances apart  to  prevent  rupture  of  the  pipe 
;md  to  allow  the  escape  of  air  while  the  pipe 


is  being  filled.  The  pipe  line  is  provided  with 
12  openings,  in  groups  of  3,  for  the  branch 
line  connections.  The  main  extends  nearly 
horizontally  alongside  the  approach  track  to 
the  pumping  station  at  the  foot  of  the  Agua 
Dulce  and  Cocoli  hills.  To  prevent  any  up- 
ward movement  it  is  weighted  down  at  regu- 
lar stages  by  several  tons  of  rock.^  Where 
bends  in  the  pipe  occur  the  latter  is  firmly 
anchored  in  place  by  cables  lield  taut  by  rings 
set  in  concrete.  In  one  place  the  pipe  line 
crosses  a  wooden  trestle  to  which  it  is  fastened 
by  iron  belt  rods.  Corrosion  is  guarded 
against  by  the  application  of  an  asphalt  com- 
pound. 

The  branch  lines,  or  "take-ofTs,"  are  made 
of  16-in.  spiral  riveted  steel,  the  whole  of 
this  class  of  steel  pipe  used  on  the  works, 
having  been  furnished  by  the  Abendroth  & 
Root  Manufacturing  Co.  of  Newburgh,  N.  "V. 
Each  branch  line  consists  of  a  section  of  twin 
pipe  800  ft.  long  extending  to  the  monitors 
or  giants,  the  four  double  lengths  thus  em- 
ployed aggregating  6,400  ft.  They  are  sit- 
uated 800  ft.  apart,  the  first  one  branching  ofif 
at  a  point  1,200  ft.  from  the  central  pumping 
station.  The  arrangement  is  such  that  one 
of  the  branch  lines  can  be  made  to  serve, 
if  necessary,  as  an  addition  to  any  one  of 
the  others,"  thereby  extending  the  immediate 
zone  of  operations. 

The  hydraulic  giants  or  monitors  were  made 
bv  the  loshua  Hendv  Co.  of  San  Francisco 
and  are  of  the  latest  type  used  in  mining 
operations  in  California  and  other  parts  of  the 
West.  Each  of  the  eight  giants  weighs  1,500 
lbs.  and  consists  of  a  base  for  .attachment  to 
a  16-in.  gate  valve  at  the  terminus  of  the 
pipe  line,  a  horizontal  and  vertical  joint,  and  a 
long  conical  reducing  piece.  The  frictional 
resistance  is  decreased  by  a  ball-bearing,  and 
a  weighted  lever  is  attached  to  control  the 
direction  of  the  jet.  A  deflecting  nozzle  is 
fitted  to  the  discharge  end  of  the  giant,  which 
permits  deflections  through  a  small  angle 
without  changing  the  position  of  the  main 
bodv.  The  tapering  piece  of  the  giant  is 
fitted  on  the  inner  side  with  two  sets  of  guide 
vanes,  which  prevent  a  scattering  or  rotary 
motion  of  the  water  after  it  has  issued  from 
the  nozzle.  The  nozzles  used  will  yary  from 
4  to  6  ins.  in  diameter  according  to  the  char- 
acter of  the  material  in  which  they  are  work- 
ing, and  at  full  head  the  water  coming  through 
them  will  exert  a  pressure  of  130  lbs.  to  the 
square  inch,  the  equivalent  of  1%  tons  pres- 
sure against  a  bank  100  ft.  away  within  range 
of  the  deflectors.  As  it  is  expected  that  the 
positions  of  the  monitors  will  be  shifted  fre- 
quently, their  bases  are  of  temporary  con- 
struction. The  giants  will  operate  from  8  ft. 
above  to  45  ft.  below  mean  tide,  and  will  be 
made  to  wash  down  the  material  in  sluices 
which  will  carry  the  water  containing  earth 
in  suspension  to  the  sump  where  the  barge 
pumps  are  at  work.  When  it  becomes  neces- 
sary to  move  a  barge  the  giants  will  cut  a 
new  sump  with  a  channel  leading  into  it 
through  which  one  or  more  units  of  the  fleet 
may  be  floated.  The  banks  will  be  excavated 
as  nearly  perpendicularly  as  possible,  in  order 
that  benches  may  be  cut  in  them  and  the 
banks  undermined  so  as  to  cause  the  material 
to  fall  by  gravity. 

The  centrifugal  dredging  pumps  correspond 
in  total  capacity  to  that  of  the  steam  recipro- 
cating pumps,  and  are  mounted  on  barges 
built  of  concrete,  one  unit  or  pump  to  each 
of  the  three  barges.  Each  unit  consists  of  an 
18-in.  single  suction  dredge  pump  direct-con- 
nected to  a  Westinghouse  655-hp.  induction 
motor.  The  runners  for  the  pumps  are  over- 
hung and  are  especially  long.  The  manganese 
steel  impeller  on  each  pump  has  five  blades 
and  is  designed  to  handle  10,000  gals,  of  salt 
water  per  minute  and  300  cu.  yds.  of  solid 
matter  per  hour,  or,  in  other  words,  110  cu. 
ft.  of  water  to  1  cu.  ft.  of  sedimentary  ma- 
terial against  a  varying  actual  head  up  to  60 
ft.  while  running  at  480  r.  p.  m.  Each  pump, 
including  base  plate  elbow  and  valve,  weighs 
approximately  30,000  lbs.  The  suction  pipe 
on  each  pump  is  12  ft.  long  and  20  ins.  m 
diameter.  The  motors  are  of  the  3-pliase,  25- 
cycle  type.  2,080-volt,  with  automatic  starting 
equipment.'     On    the    switchboard    panels    are 
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mounted  indicating  and  integrating  watt- 
meters, oil-current  breakers  and  the  time 
limit  switches.  Power  will  be  supplied  by  the 
Miraflores  central  station,  and  armored  sub- 
marine cables  connect  the  motors  to  the  pole 
lines.  For  priming  the  pumps,  a  small  motor- 
driven  vacuum  pump  will  be  installed  on  each 
barge. 


The  crest  of  the  dam  at  Miraflores  will  be 
70  ft.  above  sea  level,  making  the  total  lilt 
for  the  hydraulic  fdl  110  ft.  The  dredging 
pumps  will  accomplish  the  lift  to  60  ft.,  and 
to  secure  the  additional  Uft  of  50  ft.  an  18-in. 
motor-driven  relay  pump,  identical  in  type  to 
the  centrifugal  dredging  pumps,  has  been  in- 
stalled in  a  small  pumping  station  on  the  west 


bank  about  midway  between  the  dam  and  the 
central  puinping  station,  and  will  be  attached 
to  one  of  the  dredging  units,  being  so  ar- 
ranged that  the  ■20-in.  suction  pipe  may  be 
directly  connected  to  the  discharge  pipe  of 
the  dredging  pump.  The  discharge  pipe  to 
the  core  of  the  dam  has  been  completed,  with 
the  exception  of   a   small  gap. 


ROADS      AND      STREETS      SECTION 


Work  Preliminary  to  Road  Construction 
and  Street  Pavement  Maintenance.* 

I  propose  to  show  that  the  success  or  failure 
of  a  pavement  is  fully  as  likely  to  depend  upon 
causes  beyond  the  contractor's  control  both 
preliminary  to  the  construction  of  the  pave- 
ment and  subsequent  to  its  completion,  as  to 
perfect  or  faulty  workmanship  or  materials ; 
although,  when  a  pavement  fails  to  sustain 
traffic,  the  public  universally,  and  officials  gen- 
erally, attribute  the  result  to  a  combination  of 
inefificiency  and  poor  material,  for  which  the 
contractor  is  held  responsible. 

At  the  outset  I  believe  we  shall  agree  that 
water  is  the  great  enemy  of  pavements,  and 
the  most  common  cause  of  their  undoing,  even 
when  blocks  of  sandstone  or  other  compara- 
tively soft  stone  are  used.  The  only  material 
that  is  not  seriously  injured  by  the  destructive 
influence  of  excessive  water  is  granite  and 
even  that  is  injuriously  affected. 

The  sources  of  deterioration  from  water 
may  be  sunmiarized  as  follows : 

(a)  Improper  sub-drainage. 

(b)  Excessive  sprinkling  or  flushing. 

(c)  Lack  of  efficient  cleaning. 

(d)  Sub-drainage,  due  to  the  absence  of 
pavements,  or  to  their  improper  construction, 
between  and  around  railroad  tracks. 

(e)  Too  flat  crown  or  grade  to  provide 
proper  surface  drainage. 

All  of  these  features  are  absolutely  beyond 
the  control  of  the  contractor,  yet  they  provide 
most  fruitful  sources  of  dispute  between  him 
and  municipalities  as  to  the  responsibility  for 
defects  which  develop  sitbsequent  to  the  ex- 
piration as  well  as  during  the  maintenance 
periods  of  paving  contracts. 

A  discussion  of  each  of  these  features  will 
be  useful. 

Sub-Drainage. — Perhaps  there  is  no  part  of 
street  pavement  construction  which  is  given  so 
little  intelligent  consideration  by  engineers,  or 
in  which  local  custom  is  so  blindly  followed 
from  decade  to  decade,  as  this  matter  of  sub- 
drainage.  .\nd  yet  practically  every  writer  on 
street  pavement  construction  from  John  Ma- 
cadam to  the  present  day  has  referred  to  sub- 
drainage  as  the  first  essential  to  successful 
road  or  pavement  construction.  We  find  cities 
where  the  prevailing  sub-soil  is  clay,  w-hich 
affords  inadequate  natural  drainage,  providing 
no  artificial  drainage  for  their  pavements.  We 
find  other  cities  where  the  sub-soil  is  either 
sand  or  gravel,  that  atifords  the  best  possible 
natural  drainage,  providing  for  their  pave- 
ments elaborate  systems  of  sub-drainage  that 
are  of  course  wholly  unnecessary.  Again,  we 
find  cities  adopting'  systems  of  sub-drainage 
in  use  in  other  cities  where  the  sub-soil,  and, 
consequently,  the  artificial  drainage  require- 
ments, are  radically  diflferent. 

Several  years  ago  I  learned  of  a  most  glar- 
ing example  of  this  copying  process,  which 
illustrated  perfectly  the  lack  of  application  of 
ordinary  engineering,- not  to  say  "horse"  sense 
in  pavement  drainage.  The  municipal  authori- 
ties of  a  lake  city  built  on  sand  dunes,  and 
having  few  manufacturing  industries  or  rail- 
roads, evidently  feared  that  the  local  engineers 
were  not  competent  to  prepare  the  plans  and 
specifications  for  expensive  paving  work,  so 
thev  engaged  for  the  purpose  a  consulting  en- 
gineer from  Chicago.  He  practically  copied 
the  standard  plans  and  specifications  of  the 
city   of   Chicago.     It  is  well   known   that  the 
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prevailing  soil  in  Chicago  is  clay,  and  that  the 
railroads  and  factories  of  the  city  provide 
large  quantities  of  cinders,  which  serve  the 
purpose  of  an  excellent  cheap  filling  for  sub- 
drainage  purposes.  In  copying  the  Chicago 
specification,  in  general,  the  engineer  included 
the  drainage  specifications,  which  called  for 
soft  tile  below  the  curb,  and  filling  of  cinders 
around  the  tile  and  to  the  bottom  of  the  curb. 
The  result  was  a  very  elaborate  and  expensive 
artificial  drain  system,  wholly  unadapted  to  the 
conditions  that  had  to  be  met.  The  specifica- 
tion provided  for  cinders,  which  had  to  be 
carried  over  200  miles  by  rail  to  be  used  in  the 
place  of  the  sand  upon  which  the  city  stood, 
and  which  at  no  expense,  would  supply  the 
best  possible  natural  drainage  to  be  procured. 
Evidently  the  engineer  in  this  case  gave  abso- 
lutely no  consideration  to  local  conditions,  but 
blindly  copied  and  adapted  what  had  been 
found  good  for  Chicago. 

As  a  general  rule,  however,  the  fault  with 
drainage  is  due  to  the  fact  that  no  artificial 
sub-drainage  is  provided,  when  the  natural 
drainage  conditions  are  wholly  inadequate.  In 
such  cases,  the  underside  of  the  pavement  is 
always  damp,  and  the  inevitable  result  is  de- 
terioration, and  a  tendency  of  the  pavement 
to  settle  from  its  normal  shape  and  grade. 

In  a  certain  city  of  Central  New  York, 
which  I  have  had  especial  opportunity  of 
studying  during  the  past  24  years,  the  pave- 
ments have  proved  to  be  better  than  those  in 
any  other  city  of  the  United  States  or  Canada 
which  I  have  visited,  although  the  sub-soil  is 
generally  clay,  the  poorest  medium  for  natural 
drainage.  Apart  from  careful  construction  and 
selection  of  material  used  in  the  pavement, 
which  have  not  been  greater  than  the .  care 
shown  in  similar  work  in  other  cities  where 
the  results  have  been  far  less  satisfactory,  I 
attribute  the  unusual  excellence  of  these  pave- 
rneiits  chiefly  to  the  elimination  of  water,  both 
from  the  under  and  upper  surfaces.  This  has 
been  accomplished : 

First:  By  an  efficient  system  of  sub-drain- 
age ;  and 

Second :  By  thorough  dry  cleaning  and  en- 
tire absence  of  wetting  down  the  dirt  by  e.x- 
cessive  street  sprinkling  and  flushing. 

The  system  of  sub-drainage  in  this  case, 
which  was  adopted  in  the  year  1886  and  has 
been  strictly  adhered  to   since,  is  as   follows : 

(1)  A  trench  1  ft.  wide  is  excavated  under 
the  curb  to  a  depth  of  3  ft.  below  the  top,  or 
18  ins.  below  the  bottom  of  the  curb. 

(2)  In  the  bottom  of  the  trench  is  placed 
a  narrow  culled  hemlock  board  for  which 
other  cheap  lumber  may  be  substituted,  and 
the  pavement  side  of  the  trench  is  boarded  up 
with  the  same  material,  up  to  the  bottom  of 
the  curb,  to  prevent  the  earth  under  the  pave- 
ment, as  it  dries,  from  falling  into  the  drain. 

(3)  On  the  board  in  the  bottom  of  the 
trench  is  placed  a  line  of  3-in.  half  round  por- 
ous tile  open  at  the  bottom  and  with  open 
joints. 

(4)  Over  the  tile  the  trench  is  filled  to 
within  2  ins.  of  the  bottom  of  the  curb  with 
hand  placed  field  or  cobble  stone,  over  r.hich 
is  spread  a  thin  course  of  finely  crushed 
stone,  slate  shale,  or  slag — fine  enough  to  fill 
the  chinks  in  the  field  stone  at  the  surface 
but  coarse  enough  not  to  run  into  and  fill  the 
spaces  between  the  pieces  of  field  stone. 

(5)  Over  this  is  spread  about  an  inch  of 
loam  or  clay  (^not  gravel  or  sand),  which, 
when  dry,  will  hold  together  and  not  sift  into 
the  drain. 

(6)  Over  this  curb  is  set  in  the  usual  way. 
If  the  curb  is  of  stone,  it  is  bedded  in  either 


gravel  or  concrete;  and  if  the  curb  or  gutter 
is  of  Wainwright  or  other  Portland  cement 
type,  it  is  laid  directly  over  the  drain.  Of 
course  the  drains  are  connected  with  catch 
basins. 

This  method  of  construction  is  the  best, 
most  efficient  and  most  economical  system  of 
sub-drainage  I  have  ever  known.  No  cross 
drains  have  been  necessary,  although  the  nat- 
ural drainage  conditions  are  very  poor. 

Systems  of  surface  drainage  of  which  I 
thoroughly  disapprove,  either  because  of  in- 
efficiency or  unnecessary  e.xpense  are  those 
that  include : 

(a)  Too  shallow  drains  at  the  curb;  and 

(b)  Trenches  filled  with  crushed  stone  in 
the  center  of  the  road  with  similar  cross  drains 
at  intervals. 

The  cross  drains  tend  to  attract  water  from 
outside  the  roadway  and  carry  it  under  and 
to  the  center  of  the  pavement,  where  it  per- 
colates into  the  otherwise  dry  sub-soil.  This 
is  not  only  an  unnecessarily  expensive  system 
of  sub-drainage,  but  one  that  is  really  less  ef- 
ficient than  no  drainage. 

It  may  be  set  down  as  a  fact  that  with  any 
of  the  modern,  nearly  waterproof  forms  of 
pavement  now  in  vogue,  unless  there  are 
actiial  springs  under  the  roadway,  (an  e.xtra- 
ordinary  condition  tliat  requires  e.xtraordinary 
treatment),  the  sub-soil  under  the  pavement 
will  be  practically  bone-dry  if  no  water  is  al- 
lowed to  percolate  from  back  of  the  curb.  To 
prevent  this,  a  drain  having  a  depth  of  3  ft. 
below  the  curb  is  all  that  is  necessary.  .\s 
indicated  above,  if  the  sub-soil  is  gravel  or 
sand,  providing  natural  draina'ge  through 
which  water  percolates,  no  artificial  drainage 
is  necessary-. 

The  most  frequent  causes  of  failure  in  pave- 
ment construction,  all  of  them  being  entirely 
under  the  control  of  city  officials,  and  just  as 
entirely  out  of  the  control  of  the  contractor, 
are  as  follows : 

1st.  Inefficient  or  no  drainage,  this  we  have 
considered  above  in  considerable  detail. 

2nd.     Improper  back-filling  of  trenches.* 

3rd.  Insufficient  crown  and  gutter  grade  to 
carry  off  water  and  prevent  pools  standing 
near  the  center  and  in  the  gutters  of  the 
roadway.* 

4th.     Lack  of  cleanliness. 

oth.  Excessive  flushing  or  sprinkling  of 
streets. 

6th.  Inadequate  pavements,  or  none  at  all, 
between  and  along  railroad  tracks. 

These  faults  are  of  such  importance  as  to 
warrant  careful  consideration.  They  directly 
affect  pavement  maintenance  and  "guarantee 
from  both  practical  and  legal  points  of  view 
and  are  not  second  in  importance  or  cause  of 
trouble  to  even  poor  workmanship  and  ma- 
terials employed  in  the  construction  of  the 
pavement. 

The  two  seriously  objectionable  practices, 
lack  of  cleanliness  and  excessive  watering  of 
street  pavement  surfaces,  generally  go  togeth- 
er because : 

1st.  If  the  street  surface  is  not  clean  wet- 
ting is  necessary  to  allay  the  dust,  and  in  this 
way  mud  is  formed ;  and 

2nd.  If  the  dust  is  converted  into  mud,  the 
mud  can  be  removed  from  the  surface  of  the 
road,  only  by  the  use  of  an  excessive  quan- 


•"Back-tilling  of  Trenches'*  and  "Pa\-ement 
Crowns  "  have  been  subjects  of  papers  prepared 
by  Mr.  George  C.  Warren  for  the  Convention  of 
the  .American  Society  of  Municipal  Improve- 
ments: copies  of  these  papers  may  be  obtained 
by  addressing  Mr.  Warren,  59  Temple  place, 
Boston,  Mass. 
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tity  of  water,  under  such  high  pressure  as  to 
damage  the  pavement. 

Recognizing  that  water  is  the  enemy  of  all 
pavement  surfaces,  the  effort  of  those  engaged 
in  the  improvement  of  road  surfacing  ma- 
terial of  everv  kind  is  directed  toward  re- 
ducing the  porosity  of  the  roadway  surfaces, 
and  otherwise  protecting  them  from  the  rav- 
ages of  excessive  wetting. 

On  the  other  hand,  the  eflforts  of  some 
street  cleaning  interests  are  directed  toward 
keeping  the  streets  w-et  bv  various  forms  of 
sprinkling  and  flushing  machines,  without 
properly  cleaning  the  surface  of  the  pave- 
ments. ■  Still  other  interests  engaged  m  street 
cleaning  advocate  dry  cleaning  and  are  devel- 
oping methods  to  accomplish  their  purpose. 
Their  objects  are  feasible,  but.  pendmg.the  ad- 
vent of  machines  that  will  efficiently  and  eco- 
nomicallv  do  the  work,  all  municipalities 
should  take  a  middle  ground,  and  follow  one 
of  the  following  courses: 

(a)  Thoroughly  wash  the  pavements  night- 
ly, ivithout  pressure,  using  either  a  washing 
machine  or  tire  hose,  and  immediately  follow 
the  washing  with  hand  squeegees  to  remove 
all  excess  of  water  from  the  gutters  and 
slight   depressions. 

(b)  Sweep  nightly  with  machines,  lightly 
sprinkling'  the  pavement  in  advance  of  the 
sweeper,  and  using  enough  water  to  lay  the 
dust  but  not  enough  to  convert  it  into  mud — 
exactly  as  a  dirty  floor  is  cleaned  by  light 
sprinkling  and  hand  sweeping. 

No  one  would  think  of  wetting  a  floor  to 
such  an  extent  as  to  convert  the  dust  into 
mud,  and  then  expect  to  remove  the  mud  by 
sweeping.  Yet  the  equivalent  of  this  is  done 
in  most  cities  where  the  attempt  is  made  to 
clean  the  pavements  by  rotary  brooms  immedi- 
atflv  following  a  thorough  wetting  by_  sprink- 
ling' wagons.  After  such  an  operation  is  it  any 
wonder  that  covered  with  water  and  earth  or 
sand,  (a  mixture  that  will  sharpen  and  wear 
awav  the  hardest  steel)  pavement  surfaces  are 
literally  butchered  by  the  grinding  they  re- 
ceive from  the  wheels  of  the  traffic. 

Either  of  these  methods  specified,  if  care- 
fully and  properly  applied,  will  provide  a  well 
cleaned  pavement  surface  which  will  require 
no  sprinkling  through  the  day,  if  hand  cleaned 
by  patrol  system  by  day.  The  adoption  of 
such  a  system  will  insure  a  pavement  that  will 
ahvavs  he  in  the  best  condition  for  horses, 
automobiles  as  well  as  pedestrians  on  the 
sidewalks,  being  free  from  dust  and  mud,  and 
capable  of  sustaining  traffic  without  deteriora- 
tion. 

Track     Construction. — Railroad     beds     im- 
properly constructed,  or  tracks  poorly  laid,  are 
common  sources  of  injury  to  pavements,  and 
the  damage  will   extend   not   for  only   a   few- 
feet  from  the  rails,  but  sometimes  across  the 
entire   width  of   road   bed.     The   same   unde- 
sirable  results   arc   often   produced   by   faulty 
construction    in   the   pavement    itself   between 
and  along  the  rails.     If  the  rails  or  the  ties 
are  not  so  securely  laid  as  to  prevent  vibration 
the  pavement,   whatever  may  be  its  construc- 
tion or  the  material  used,  will  be  sure  to  break 
and  allow  water  to  work  its  way  through  and 
settle  beneath  the  pavement.     I  have  seen,  in 
a  number  of  cities,  first-class  pavements  laid 
outside  the  track  area,  from  the  rail  to  curb, 
or  from  within  2  ft.  of  the  rail  to  the  curb, 
while  between  and  around     the     rails     there 
would  be  absolutely  no  pavement  at  all.     In 
such  cases  from  1  to  3  ins.  of  water  will  ac- 
cumulate between     the     tracks     during  every 
heavy    rainfall   or  spring  thaw,   and   have   no 
outlet   except   into   and   under  the  pavement; 
and  if  the  pavement  is  not  more  or  less  de- 
stroyed   it    is    only   because    Nature   has   pro- 
vided  conditions    which   permit   the  w-ater   to 
drain   nearly   vertically   into  and  through   the 
soil. 

Maintenance  Guarantees. — Turning  more 
specifically  to  the  subject  of  pavement  guar- 
antees and  maintenance,  I  am  firmly  of  the 
opinion  that  pavement  guarantees  extending 
beyond  a  term  of  one  year,  which  is  ample  to 
test  the  integrity  of  material  and  construction 
are  against  the  best  interests  of  the  taxpayers. 
In  support  of  this  view,  I  offer  the  following 
n-.-ii^'HS: 

rirantees  are  alwavs  of  doubtful  le- 


gality. On  assessment  work,  which  is  the 
basis'  of  pavment  for  over  75  per  cent  of  the 
street  pave'ments  laid  in  the  United  States 
and  Canada,  the  courts  have  frequently,  if 
not  generallv  declared  maintenance  guaran- 
tees to  be  illegal,  because  they  provide  for  in- 
directlv  assessing  abutting  taxpayers  for  the 
cost  of  maintenance,  which  city  charters  usual- 
ly sav  shall  be  paid  for  by  the  city  at  large. 

2nd.  There  is  always  likely  to  be  more  or 
less  dispute  between  the  contractor  and  the 
city  regarding  the  contractor's  obligations  to 
make  certain  repairs,  especially  when  the  dam- 
age done  can  even  remotely  be  attributed  to 
causes  such  as  these  to  which  we  have  re- 
ferred as  lying  outside  the  jurisdiction  of  the 
contractor,  and,  similar  contentions  will  arise 
between  the  contractor  and  the  city  as  to  the 
extent  of  repairs  and  nicety  of  condition  of 
maintenance  of  the  pavement  which  is  proper 
under  the  guarantee.  It  is  not  an  exaggeration  • 
to  say  that  under  guarantees,  cities  generally 
endeavor  to  require  contractors  to  make  re- 
pairs to  pavement  surfaces  that  they  would  not 
think  of  making  at  the  expense  of  the  city. 

3rd.  When  guarantees  for  maintenance  are 
required,  prudent,  conservative  contractors  al- 
ways include  in  their  bids  the  interest  on  the 
cash  retained,  and  the  cost  of  the  surety  com- 
pany bond  premiums  required  by  the  city,  and 
a  sufficient  amount  to  cover  a  conservative 
estimate  of  maintenance  charges.  It  has  been 
calculated  that  if  surety  company  bonds  for 
five  vears  maintenance  were  required  on  all 
pavements  laid  in  the  United  States  and  Can- 
ada, the  premium,  always  added  to  the  con- 
tractor's bid,  would  each  vear  amount  to  more 
than  .$1,000,000. 

It  has  been  suggested  that  in  lieu  of  surety 
company  bonds  for  guarantee  the  cities  retain 
5  per  cent  of  the  contract  price.  If  this  were 
generally  adopted  the  cash  retained  by  the 
cities  would  aggregate  approximately  $5,000,- 
000  annuallv,  and  the  interest  alone  on  the  ac- 
cumulation of  five  vear  guarantee  periods 
would  amount  to  $1,500,000.  This  bond  pre- 
mium, or  interest,  contractors  must  add  to 
their  prices  just  as  surely  as  they  rnust  in- 
crease their  prices  when  the  cost  of  labor  and 
materials  advance.  Generally  speaking,  con- 
tractors, regardless  of  the  estimated  cost  of 
maintenance,  will  add  to  what  would  otherwise 
be  their  contract  prices  the  full  amount  re- 
tained by  the  city.  Few  contractors  are  suf- 
ficiently strong  financially  to  have  their  capital 
tied  up'  even  when  it  is  drawing  interest.  Such 
a  system  would  drive  the  comparatively  small, 
but  reliable  contractors  out  of  business,  and 
leave  the  field  in  possession  of  concerns  that 
are  financially  strong  enough  to  carry  or  ne- 
gotiate for  carrying  the  amount  of  money  re- 
tained by  the  cities. 

4th.  Maintenance  guarantees  tend  to  pro- 
duce lax  inspection,  or  the  loss  of  control  of 
construction  by  the  proper  city  officials,  as  the 
contractor  in  case  of  dispute  or  disagreement 
as  to  the  methods  of  construction,  will  notify 
the  city  officials,  that  if  he  is  not  permitted  to 
do  the  work  in  the  way  he  thinks  best  he  will 
not  be  responsible  for  the  guarantee. 

5th.  Maintenance  guarantees  encourage  the 
acceptance  of  proposals  from  incompetent  or 
inexperienced  contractors,  and  the  selection  of 
pavements  of  doubtful  desirability.  How  often 
do  we  hear  the  statement  made  in  connection 
with  the  awarding  of  street  pavement  con- 
tracts— "The  contractor  may  not  be  reliable, 
or  the  pavement  may  not  be  successful,  but 
we  have  the  surety  company  bond,  or  the  cash 
retained  to  back  the  5-year  guarantee." 

In  25  years'  experience  in  the  street  paving 
business  I  have  seen  many  paving  contract 
guarantees  defaulted,  but  I  have  never  seen  a 
pavement  made  good  through  a  guarantee 
bond  or  a  cash  retainer,  when  the  pavement 
or  the  contractor  failed,  or  when  it  was 
against  the  business  interests  of  the  contractor 
"to  make  good."  There  may  be  such  cases, 
but  if  there  are,  they  are  usually  the  "excep- 
tion which  proves  the  rule." 

Finally  the  best  interest  of  the  city  in  the 
construction  of  pavements  will  be  conserved, 
as  it  is  in  all  other  classes  of  construction,  by 
the  adoption  of  the  following  policy : 

(a)  Decide  upon  the  form  of  construction 
best  suited  for  each  particular  case. 


(b)  Prepare  careful  plans  and  specifica- 
tions for  the  work,  and  give  the  construction 
the  closest  and  best  expert  inspection  and 
supervision. 

(c)  Take  entire  responsiblity  for  the  re- 
sults. In  the  long  run  this  policy  will  pro- 
duce better  pavements  and  at  lower  costs,  than 
will  the  apparently  attractive,  but  misleading 
maintenance  guarantee  system. 


Selection   of    Material   and   Method   of 
Street  Paving. 

The  selection  of  the  proper  material  for 
paving  a  street  involves  the  consideration  of 
the  relative  value  in  use  of  the  different  kinds 
of  pavement  available  and  their  adaptability  to 
the  varving  conditions  to  which  the  street  is 
subjecte'd.  In  the  determination  of  these 
points  a  number  of  factors  must  be  taken  into 
consideration  In  a  paper  submitted  to  the 
Second  International  Road  Congress  at  Brus- 
sels, Mr.  Hector  F.  GuUan,  superintendent  of 
the  Work  Department  of  the  City  and  County 
Borough  of  Belfast,  discusses  these  factors  as 
follows : 

In  dealing  with  the  construction  and  mainte- 
nance of  roads  in  large  cites  the  factors  which 
must  be  present  in  the  mind  of  an  engineer 
in  the  choice  of  the  method  and  materials 
which  shall  be  adopted  for  providing  the  sur- 
face of  a  roadway  are  as  follows : 

(n     The  conditions  of  traffic. 

(2)  The  cost  per  annum  of  present  main- 
tenance and  cleansing. 

(3)  The  cost  per  annum  of  maintenance 
and  cleansing  of  any  proposed  method  of  sur- 
facing, together  with  first  cost  of  road  recon- 
struction where  such  a  change  is  required. 

(4)  The  future  development  of  the  district 
and  consequent  future  requirements  of  the 
road  in  respect  to  traffic. 

(5)  The  local  requirements  in  respect  to 
noiselessness  and  non-slipperiness  under  vary- 
ing conditions  of  weather. 

(6)  The  hygienic  qualities  of  respective 
methods. 

Each  road,  and  in  some  cases  sections  of  the 
same  road,  should  receive  special  considera- 
tion. 

The  nature  and  volume  of  the  traffic,  both 
mechanical  and  horse  traction,  should  be  care- 
fullv  ascertained,  both  as  regards  speed,  weight 
(load  per  axle),  width  of  tires,  together  with 
any  special  local  conditions  that  may  be  pres- 
ent. 

It  is  most  important  that  records  should  be 
kept  with  the  utmost  care  of  the  actual  cost 
per  annum  of  existing  surfacing,  both  as  re- 
gards maintenance,  cleansing,  and  in  determin- 
ing the  cost  of  any  particular  road  surface. 
Owing  to  the  varying  conditions  of  the  sea- 
sons it  is  necessary  to  take  the  average  of  at 
least  three  years'  records  as  a  basis  for  calcu- 
lation. 

Where  the  question  of  altering  the  form  of 
a  road  surface  is  under  consideration  the  cost 
per  annum  for  maintenance  and  cleansing,  to- 
gether with  the  first  cost  of  any  reconstruc- 
tion that  may  be  required,  must  be  determined, 
and  a  comparison  drawn  between  the  exist- 
ing cost  and  the  future  cost  of  the  proposed 
work. 

In  all  cases  most  careful  consideration 
should  be  given  to  the  probable  or  possible  de- 
velopments that  may  arise  in  the  future,  not 
only  of  the  road  under  consideration,  but  also 
of  the  district  through  which  it  passes. 

The  question  of  non-slipperiness  and  noise- 
lessness must  be  carefully  studied,  both  in  re- 
spect to  gradients  and  curves  and  also  in  re- 
gard to  the  localities  through  which  a  road 
passes — residential  districts,  business  quarters, 
shops,  works,  warehouses  and  quays. 

The  hygienic  qualities  principally  required  in 
road   surfacing  are   non-absorption   and   dust- 
lessness. 
The  principal  road  surfaces  now  in  use  are: 

(1)  Macadam   (water-bound). 

(2)  Tar-macadam,  including  "Tarmac," 
"Tarvia,"  and  other  kindred  tar-bound  roads. 

(3)  Sett  paving. 

(4)  Wood  paving. 

(5)  Bituminous  asphaltic  paving,  including 
Val  de  Travers  and  Limmer  asphalte. 

In   dealing  with   the  question  of   road  sur- 
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facing  it  is  absolutely  essential  tliat  the  foun-  tested   from   time  to  time  to  ascertain   if   the  individual    blocks   above   the   normal   level   of 

dation  should  in  all  cases  be  sufficient  to  sup-  ,,ualitv  is  being  maintained  the    roadwav 

hear  over   hs   enHre"ar?/  a^'  .'ni'^f  7""  ''"        >  '^^'  '"""'  ",'  ''"*  1"'  '^"■^■'?  "^"L'  f°""^'  "^  ^'^^  advantage  of  pitch  as  against  cement  is 

hear   o\er   its   entire   area    as   any    failure   or  the  greatest  value  in  determmmg  the  wearing  that  the  pitch   will  more   readily  adjust  itself 

des^^'iv^rh^sur?  c      no Tatt'er'bn"  '"""M"  """"t"     °»;    P^""^  ,^|°\^     =>"".    ="«o     ^^^  t°  the  expansion  and  contractio^  of^he  wood 

iKmaterhk  have  been  TeWi.  1  rK'^'^V"?'  "'•'>'-:«''='"',     After  carefuj  observations  over  a  paving,  while  a  cement  joint  has  no  means  of 

•    K  the  worl    h^s  been  done                  °'''  '*"'"  ''u'"'''',  °^  "P''"'"''''   °[  '''■'  >''^*"  "^  '^   ^"""'^  '^"'"^  '^is  after  the  bond   is  broken,  and  the 

nun  tne  Horiv  nas  neen  done.  that  the  comparison  between  the  test  results  moisture,    therefore,    more    readily    tinds    its 

PRINCIPAL  ROAD  SURFACES.  and  those   of   condition's   of   actual   wear  are  way  into  the  surface  of  the  roadway. 

Macadam     (Water-bound).— Ihc    essentials  "^9^'  remarkable.  Again,   the   traffic   can   be   at   once   allowed 

in    the    formation    of   a  good    macadam    road  .    \"^  standard  size  of  setts  used   in   Belfast  to  pass  over  the  roadway  as  soon  as  the  pitch 

surface    are:     the    selection    of    a    thoroughly  '^  f  '"■   square   on    head   and   G   in.   in   depth,  grouting  has  cooled,  while  it  is  necessary  for 

tough  stone  which  has  been  carefullv  broken  ^ruly    dressed    on    all    surfaces    so    that    the  7  days  to  elapse  to  allow  the  cement  grouting 

to  pass  through  a  2-in.  ring,  and  afte'r  having  ^"^"^  ^^"    °^   paved   on   either   end;   the   setts  to  become  thoroughly  set. 

been  rolled  into  position  the  proper  amount  of  "'"st  be  squared  and  dressed  to  the  exact  The  author's  experience  in  the  case  of  hard- 
small  stone  chippings  added  and  brushed  in,  nicasurements  (4  in.  by  4  in.),  and  the  varia-  wood  paving  (Karri  and  Jarrah)  has  been 
wliich  shall  be  exactly  sufficient  to  close  the  "°"^  '"  d^Pth  "'"st  not  exceed  %.  in.  that  the  expansion  and  contraction  is  greater 
interstices  between  the  stones  without  unduly  '"'^  ^'™-  square  sett  on  the  surface  affords  and  more  difficult  to  deal  with  than  in  the 
choking  the  road  with  fine  material.  greater    foothold    for    horses,    while,   as   com-  case  of  soft-wood    (Baltic  red  wood). 

During    the    rolling    operations    which    are  Pared  with  cubes,  the  extra  2-in.  depth  in  the  TABLE    i.— COST    per    MILE    OF    m\ixte- 

necessarv  to  thoroughlv  consolidate  the   road  ^^"    secures    greater    power    of    resistance    to  NANCE  AND  CLEANSING  OF  A  24-FT.  MA- 

a  certain  amount  of  water  is  required,  which  'h«  'f^^^  3<^tio"  of  ^e  traffic  and  breaking  of  ^M^CES  PEr'square'Mrd^PEp7aNN°um 

vanes  according  to  the  state  of  the  weather,  t'le  Dona.  FOR  a  PERIOD  OF  50  YEARS, 

but    from    the    resuk    of    careful    experiments  ^  "^    *^"^   ^'"'^   Paved    upon    a    1-in.    bed    of  g^E                o                          S  .                       >t2^»i 

the  author  is  of  opinion  that  the  quantity  of  compo    formed    of   4   parts    of    gravel    and    1  i                °'S'                       §5                       %    "a 

water  used  for  this  purpose  in  many  cases  is  P^""'  °^  cement  and  again  grouted  with  compo  ■;;  =                -=                       "?                       Il"^ 

considerably  overdone,  and  that  in  wet  weath-  °^    '''^    same    strength.      Seven    days    are    al-  § .'                0=                       'S^                      ld-=> 

er  on  flat  roads,  little  or  no  water  is  required.  'owed  for  the  jointing  to  set  before  the  traffic  |                '' ''                      %'■''                       °S'°Z 

In  Ireland  in  the  driest  of  summer  weather,  '^  permitted  to  pass  over  the  new  paving.  ^  .-              ^o                       gg                       -  =  c° 

not  more  than  4  gals,  of  water  per  sq    yd    of  ^^^  camber  of  a  sett-paved  roadwav  should  |^                "                      -""                       S'^J'c 

road  surface  is  required.                                  '  "o'  ^'^  greater  than  1  in  50.  £  .                c^                       |3                       ^t^-Ix 

A   final   coating   of   gravel,  about   l/g   in    in  ^"    ^°™^   "ses   the    sett   paving   is   grouted  ^^               £=                       ^£                       l  =  la 

depth,    greatlv    assists    in    finishing    the    road  ^^'^   ?   mixture   of   pitch   and   tar.     This  has  ?   ^          ,   £     s  <3             £        s  d             £        s  d 

surface    and    protects    a    new    road    from   the  '^e  advantage  of  allowing  the  traffic  to  pass  J  ]?          \i%    ^  I          i2.|00    0  0          %.S00  .0  0 

effects  of  traffic.  over  the  roadway  as  soon  as  the  jointing  has  1  10         1:290  1?.  4         64333    6  s         S8733    6  I 

The   cost  of  surfacing   a  macadam   road  to  become    thoroughly    hardened,    but    owing    to  }    »          l-r-5    2  "          ^^-^^^    "  "         ^'^'■''">    "  ° 

a  depth   of  2%   ins.  is   from  6d  to  Is  6d  per  ^he    varying    quality    of    pitch    there    is    con-  1    I        Hil  j^  J         ||'§gO    »  »         f»'6«  15  0 

sq.  vd.,  according  to  local  conditions  siderable  risk  of  the  joints  not  wearing  satis-  1    G          I'.OoS    0  0         52'.S00    0  0         T2'60<'i    0  0 

Tor-.l/ararfam.-The  results  of  tar-macadam  '^Thllr!ifV'^^^-^'"°f^      ■  1    ^            938  il  f         ttHVl  t         ttf.'^lt 

surfacing  are  largely  dependent  on  the  manner  foLdationVfs    1  (^'Lf      ^'T^  on  concrete  j                  HI  ^l  t         tlS    I  0         Itfoo    t  0 

in   which  the  tar   solution   is  prepared      Care  ;.o""dations   is   los   per    sq.   yd. ;   without   the  12            8216  8          41.066  13  4         56.466  13  4 

should  be  taken  that  all  waterV volatile  oils  '°  "dations  10s  per  sq.  yd.  11^           -62  13  4          38,133    6  8          52.433    6  8 

are  removed  and  that  the  tar  be  applied  to  the  ■    "''''°.  /"''J'"'.9-—W  ood  paving,  hke  sett  pav-  Oil            645    6  8          32,266  13  4          44'366  13  4 

stone    at    a    boiling    temperature.      The    stone  jng.  should  be  laid  upon  a  bed  of  concrete,  and  °  l"            586  13  4          29,333    6  8         40.333    6  8 

should  also  be  hard,  free  from  all  dust,  thor-  '"  ^^  '^^^^  of  wood  paving  the  surface  of  the  The   cost   of   hard-wood   paving   is   17s   per 

oughly  dr.v,  and  warmed  to  a  temperature  of  concrete   must   be   truly   floated   in   cement   to  sq.  yd.,  while  soft  wood  costs  15s  per  sq.  vd., 

100°    before    being    coated    with    tar.         Care  correspond   with    the  finished   contour  of  the  including  foundations  in  both  cases, 

should    at    the    same    time    be    taken    not    to  roadway,   and    the   wood    blocks   directly   laid  Bituminous   asphalte  paving   should  be  laid 

scorch  the  stone  in  the  drying  process  '^W?     ■     '^^™f"^  surface.  on  a  sound  bed  of  concrete  trulv  .finished  to 

\'arious    systems    are    in    operation    in    pre-  0  -^'^vf  °iv    °°^  blocks  as  laid  in  Belfast  correspond  with  the  surface  of  the  roadwav. 

paring    and    laving    down    tar-macadam    with  jj''e  -'  i"-  by  4/2  in.  by  3  m.     All  blocks  must  For  heavy  traffic  a  coating  of  2  in.  of  asphalte 

the  object  of   obtaining  a   road  surface  abso-  f     °     thoroughly  well-seasoned     wood,     free  should   be   laid,   and   care   should  be  taken   in 

lutely  impervious  to  moisture  and  having  all  ^""^  shakes  or  other  defects,  and  cut  square  spreading,    where    joining   up    to    asphalte   al- 

the    stones    bonded   together   into   one   homo-  }°  ^^?f^  sizes  by  machinery.     The  blocks  be-  ready  hardened,  to  thoroughlv  make  good  the 

geneous  mass.  lore   being  laid   should  be  dipped  to  a   depth  jointing  in  order  to  prevent  "fractures  appear- 

The   full   thickness   of   a   surfacing   of   tar-  ^  ,'"•  .'"   ^   mixture   of   pitch   and   tar   or  ing   in   the   road   surface   after   the   work   has 

macadam,  after   having  been   thoroughly  con-  creosote   oil,   and   an   expansion   joint   left   on  been   finished. 

solidated,  should  be  about  4  in.    a  2V^-in   layer  f,           ^-  =>>ongside   the   curb    to   allow    for  The  cost   of  a  2-in.   surface  of   bituminous 

of    2-in.    tar-macadam    being    first    laid    and  ,       expansion  ot  the  wood  when  the  roadway  asphalte  paving  is  15s  6d    per  square  vard,  in- 

gentlv  rolled,   this  being  covered  with   a   sec-  Cecomes    moist.         The    width    of    expansion  eluding  foundations. 

ond   laver  1   in    in   depth     of     1-in.   material,  i?'"*    -au      t  '^1  ='PP''o?^'"iately    one-ninetieth  life  of  various   methods  of  road  surfacixg 

which  is  again  firmlv  rolled  down  and  finally  [^    ^^^^-      °]-,r\^    ^^l'"?-       '^°    prevent    the  Water-bound  and  tar-macadam  should  in  no 

covered   with   a  top   laver   %-in     in   depth   of  --^     oeing   tilled   with   dirt   or   moisture  the  case  be  laid  on  roadways  in  large  cities  called 

%-in.    material,    the    whole    road    being    then  ^°xu  '^  \^     I  '^         ^  ["   '^'"'^   puddled   clay.  upon  to  withstand  the  heaviest  forms  of  traffic 

thoroughlv  rolled  and  consolidated  ,-      ^  author  has  used  both  cement  and  pitch  For  suburban   roads  and  in  side  streets  with 

In    practice   it    will    be    found   necessary   to  '°5  f  o."ting   wood   paving,   with   satisfactory  hght  traffic  both  methods  of  surfacing  will  be 

somewhat  exceed  the  thickness  of  each  laver  ^^^y""   m   both  cases;   but  m   some  instances,  found  suitable, 

to  allow  for  consohdation.                               "  ri^:L"fi  '°v,  ""/    P.'tch    mixture    not    being   suf-  The   life    of    a    properly    formed    macadam 

Where  the  road  foundation  is  found  to  be  f' 'l'"  ".v.  th  '"'Y''  ^'^^r^Uon  ot  the  traffic  road   surface  on   good   foundatk^ns   win   var^ 

moist  it  is  desirable  to  spread  a  fine  coating  downwards    and    tlJ'T"^     ^''  ^'^l'^  '™'"  ^  ^o  5  years^  or  under  favorabecond^ 

of  %-„;.  tar-macadam  before  laying  the  2-in.  fower   swface  of   the  block,  Xr.h""-  '^^  ''7'  '"''".  ^°"^"'  =''^<^ording  to  the  nature  and 

material.  lower  surtace  ot   the  blocks,  thereby   raising  volume  of  traffic  passing  over  it,  and  also  to 

.A.fter  the  road  has  been  laid  for  about  six ■ [ 

months  and  the  surface  has  become  hardened  TABLE  II.— COMPARATIVE  FIGURES  OK  various    FOR\rc!   of  nnir.   <=TTt.,:.,^Tx-^   ^^ 

a    coating   of    hot   tar    thoroughly    brushed    in  PERIOD   OF  50   TEaSs  SURFACING   FOR   A 

greatly  improves  the  surface  and  adds  to  its  -p-^-Fn-st  Cost-— -        imintenance-      — — Cleansing— Renewals 

The  cost  of  laying  a  tar-macadam   surface  — "         '■"  S  ^_;     . 'J  ^          ^  =                            _■                          ^' 

on  existing  foundations  varies  from  4s  to  5s  -                                     £  :„■       ifs^=       _' =          »  2                            .1                          ? 

per  sq.  yd.  according  to  local  circumstances.  ^o       2t.'r-        =5          ■-  ■          i.               .             S                          >■ 

Sett  Paving. — Sett   paving  for  heavv  traffic  -vrctv,'  ^              £5       .=  =."5        '"5          ag  ^          £=           ■-             ~           £             = 

should    always   be   laid    upon   a    bed    of   con-  of  surfacing.          |l       -_-^~      1^-       -gc  5i         -  i           E            I           - 

Crete   from  6  to  9   ins.   in   depth,  varying  ac-  ?.  =        rJ.^r?       i^'g       8§  <=          §5           =             -           T            ~ 

cording  to  the  nature   of   the  subsoil.  ---^       Z  .~-^       =-"       a^  ?          %           ""             -=           .-             - 

A  thoroughly  tough,  hard   stone  should  be  '                   S'slju  ""§?■•«»  5          Sa           o             z           ':              t 

selected    for    sett   paving,   which   at  the   same  -j^       i.'|=       57"??  -         -  r-s           "Z             ■=           Z             - 

time   will   not  become   undulv   slipperv   under  =.Hc|5i£3:?.'Sjj  5          'Sz           $             3           ^         -    i 

horse  traffic.                                  "  sa      Pene'e"       "£"pence^  £        tj"^  ^'           ''^             ^'           "-"             ^ 

To    determine   the    toughness   of   stone   the       Sett  paving* 15  0        12.66        14.854        0.5  1456        3%^'     in'^fiT        i..^        ,  ^^        ■^Ai7 

Belfast   Corporation   has  instituted  an  impact       ^^t\\Z7'^' :-J.^«       ^-^       J4.3|3          4  iiig        1?        l^'fo},       f'      2^1?        ItUl 

attrition   test   to   which   all    stone    proposed   to  Bituminous   asphalV'V.li;  0        21.11        \2.ttt  9  andl't     ''ife        3-0        ^s'lon        oJ!      ?-*S        «^*■■5-^' 

be  used  for  paving  purposes  is  submitted,  and  'Interest  and  sinking  fund  on  a  loan  at  ■?u.   rTJ.  ^:„»,      t  .           ^         •             "' 

no  stone  is  accepted  where  the  loss  in  dust  ex-  cent   for   10   years   fSr'i^rd   woo°?  pav'ing.''it'l\4P;^r'=c2m'7or'°e^-ln'\.ear."for  ?-on"food'  "^^Vt 

ceeds    a    certain'  percentage.  nP^t^'JevlSN-eLs"  ^i'^Zl^^^^lP'^^^  '^n^d^^Hf,'? r  ^^«""  ■'  m-ntenSn^e^'re/To/fiVst'tr'/^elrt 

Stone  being  supplied   under  contract  is  also  repaved  lower  end  upwards?           '        '  '^"'^  "*"   ''"""  »'*'-'""^  ^^'^  P"  ^""'"•'^  >«'-d-     *•««'*  'ifted  and  . 
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a  certain  extent  to  the  conditions  of  weather. 

The  increased  diirabiHty  of  tar-macadam 
over  water-bound  macadam  on  good  founda- 
tions may  be  taken  in  the  ratio  of  3  to  1. 

The  following  is  the  life  of  paved  road- 
ways on  concrete  foundations  all  of  best 
materials  and  workmanship: 

Sett  pavement,  life  50  years;  (setts  supplied 
to  Belfast  standard  specification  once  repaved 
lower  end  upwards  during  this  period). 
Hard-wood  pavement,  life  12  years ;  soft- 
wood pavement,  life  0  years;  bituminous  as- 
phalte  pavement,  life  14  years. 

COST   OF    VARIOUS    METHODS    OF    R0.^D    SURF.\CING. 

Owing  to  the  varying  durability  of  the  dif- 
ferent methods  of  road  surfacing,  in  consider- 
ing the  question  of  cost  it  is  necessary  to 
determine  a  period  which  will  afford  a  fair 
and  proper  comparison  between  one  class  of 
road  surface  and  another.  For  this  purpose 
the  author  proposes  to  adopt  a  period  of  50 
years. 

In  dealing  with  leading  macadam  roads  it  is 
estimated  the  increased  cost  of  maintenance 
and  cleansing  will,  in  the  course  of  50  years, 
vary  from  50  to  100  per  cent  more  than  at 
the  present  time  due  to  the  increase  of  wear 
and  tear  in  consequence  of  the  growing  vol- 
ume and  weight  of  the  traffic  year  by  year  and 
also  to  the  probable  increase  in  the  cost  of 
labor  and  materials  in  time  to  come. 


In  the  consideration  of  the  conversion  of  a 
macadam  road  surface  into  a  more  permanent 
form  suitable  for  heavy  traffic  it  is  necessary 
to  determine  two  factors — (1)  the  initial  cost 
of  the  proposed  change,  and  (2)  the  increased 
expenditure  on  the  maintenance  and  cleansing 
of  a  macadam  road  surface  if  no  such  altera- 
tion is  made. 

At  the  termination  of  the  50-year  period  the 
concrete  foundations  would  still  be  intact,  and 
in  the  case  of  sett  paving  the  setts  would  be 
worth,  at. present  prices,  £2,816  for  dressing 
and  repaying. 

It  may  also  be  explained,  for  the  informa- 
tion of  the  Congress,  that  in  Great  Britain 
the  Local  Government  Board  grant  municipal 
authorities  permission  to  obtain  loans  for  the 
first  cost  of  various  forms  of  street  paving, 
which  must  be  repaid  over  stated  periods,  ac- 
cording to  the  class  of  the  paving,  and  for  the 
purposes  of  the  calculations  in  the  table  these 
periods  have  been  adopted. 

As  regards  the  amount  of  dust  produced  on 
the  various  forms  of  road  surfacing,  there  is 
no  doubt  that  a  bituminous  asphalte  paving  re- 
duces this  to  a  minimum.  The  dust  produced 
on  a  well-laid  sett-paved  surface  is  also  re- 
markably small,  while  wood  paving,  on  ac- 
count of  the  necessity  of  the  "graveling"  or 
"gritting"  of  the  surface,  at  times  produces 
a  considernlile  amount   of   dust. 


With  reference  to  the  wearing  qualities  of 
sett  paving,  the  life  of  this  surfacing  has  been 
determined  as  the  result  of  data  obtained  from 
existing  thorough, fares  bearing  the  heaviest 
forms  of  traffic,  some  of  which  have  been 
laid  upwards  of  40  years.  The  author  again 
desires  to  emphasize  the  necessity  of  securing 
the  toughest  stone,  carefully  dressed,  and  laid 
with  the  very  best  material  and  workmanship. 
The  number  of  quarries  from  which  this  class 
of  stone  can  be  obtained  is  by  no  means 
numerous,  and  the  greatest  care  must  be 
taken  in  the  selection  of  the  stone. 

There  is  no  doubt  that  this  form  of  road 
surfacing  is  largely  objected  to  on  the  ques- 
tion of  noise,  but  in  the  case  of  mechanical 
traction  this  does  not  arise  to  anything  like 
the  same  degree.  With  light  motor  traffic  it 
does  not  obtain  at  all ;  and  only  in  the  case  ot 
heavy  motors  can  the  complaint  be  urged,  but 
_  even  this  traffic  does  not  cause  anything  like 
the  amount  of  noise  that  certain  classes  of 
horse  traction  produce. 

With  the  further  advance  of  the  science  of 
heavy  motor  construction  this  objection  can 
doubtless  be  largely  overcome  b)'  the  manu- 
facturers of  motor  vehicles  co-operating 
towards  this  end,  both  in  their  own  interests, 
by  the  consequent  reduction  in  the  wear  and 
tear  caused  by  the  vibration  of  various  parts, 
and  also  in  the  interests  of  the  general  public. 


WATER-WORKS    AND     SEWERS     SECTION 


Saddle    Supports    For    a    Water  Main 
Carried  On  a  Bridge  Super- 
structure. 

In  constructing  a  bridge  773  ft.  long  to  carry 
Thompson  St.,  over  the  tracks  of  the  new  Sun- 
nyside  passenger  yards  of  the  Pennsylvania 
R.  R.  on  Long  Island,  it  was  found  neces- 
sary to  install  a  20-in.  water  main,  which  origi- 
nally occupied  the  street,  on  the  bridge  su- 
perstructure. Owing  to  lack  of  headroom  the 
pipe  could  not  well  be  suspended  underneath 
the  bridge,  and  it  was  decided  to  mount  it  on 


Operating  Costs  at  thi  St.  Louis  Coag- 
ulating Works. 

The  water  supply  of  St.  Louis  is  treated  by 
congulation  and  sedimentation  and  iii  May, 
1909,  a  new  coagulating  works  was  put  in  op- 
eration, the  old  works  being  maintained  in  op- 
eration, as  a  safeguard  until  Oct.  1,  1909.  The 
following  operating  results  and  evils  of  the 
coagulating  works  are  given  in  the  report  of 
water  commissioner,  Mr.  Ben  C.  Adkin's : 

During  the  year  in  the  clarification  of  the 
32,029  million  gallons  of  water  pumped  by  the 
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the  deck,  and  to  overcome  the  effects  due  to 
bridge  expansion  on  the  pipe  if  it  were  laid 
directly  on  the  bridge  and  also  to  avoid  the 
use  of  expansion  pipe  joints,  a  special  saddle 
mounting  was  devised.  This  saddle  support 
is  shown  by  the  accompanying  cut,  and  it  has 
proved  entirely  satisfactory.  We  are  indebted 
for  the  above  information  to  a  paper  by  Louis 
H.  Barker,  presented  to  the  .American  Society 
of  Civil  Engineers.* 

•"The  New  York  Tunnel  Extension  of  the 
Penns.vlvani,a  R.  R.  Sunnyside  Yards."  by  Louis 
H.  B;\rl<er.  Pi-oc.  Am.  Soc.  C.  E.,  Vol.  XXXVI 
p.    1150. 


Low  Service,  there  has  been  13,044  tons  lime 
and  6,G49  tons  sulphate  of  iron,  of  which  11,- 
511  tons  lime  and  5,759  tons  sulphate  of  iron 
were  handled  in  the  new  house.  The  yearly 
maximum,  minimum  and  average  quantities  of 


coagulant  used  in  grains  per  gallon  since  the 
installation  of  the  process  have  been  as  in 
Table  I. 

The  cost  of  purification  per  million  gallons 
during  the  past  year  has  lieen  $4.84,  the 
charges  being  divided  as  shown  in  Table  II, 
•3.910  million  gallons  of  water  being  treated 
during  the  46  days  the  old  house  was  in  serv- 
ice, and  28,119  million  gallons  in  the  319  days 
since. 

The  increase  in  the  cost  of  treatment  this 
year  over  that  of  year  1908-1909  is  due  to  the 
larger  qualities  of  coagulant,  particularly  the 
sulphate  of  iron,  required,  because  of  the  pro- 
longed stage  of  high  water.  The  item  Water 
•Anaylses  has  not  appeared  on  former  reports, 
but  is  a  charge  for  the  work  done  in  the 
Chemical   Laboratory. 

The  unit  costs  for  the  past  year  are  not  a 
true  indication  of  the  economies  to  be  realized 
in  the  future  operation  of  the  new  house.  The 
year's  service  has  shown  tlie  desirability  of 
some  changes  in  and  additions  to  the  equip- 
ment that  should  result  in  an  increased  effi- 
ciency, while  the  installation  of  parts  origin- 
ally contemplated,  but  not  completed  when  the 
house  was  started  up,  has  required  a  larger 
operating  force  than  will  be  necessary  when 
this  work  has  been  finished.  The  belt  con- 
veyors have,  as  a  type,  proven  unsuited  to  the 
handling  of  the  crushed  lime  and  sulphate  of 
iron,  the  dust  from  which  collects  in  the  cas- 
ings below  the  belts,  increasing  the  power  re- 
quired for  operation,  and,  if  not  cleaned  out 
at  regular  intervals,  eventually  choking  down 
the  machinery.  This  is  especially  noticeable  in 
summer  when  the  lime  slakes  badly  in  transit 
from  the  kilns  and  the  amount  of  dust  to  be 
handled  is  proportionatel.v  increased.  The 
scraper  conveyors  in  the  lantern,  handling  the 
same  materials,  have  given  us  no  trouble  and 
it  is  planned  now  to  replace  all  belt  convey- 
ors with  others  of  the  scraper  type.  The  au- 
tomatic starters,  originally  installed  in  con- 
nection with  the  conveying  s.vstem,  have 
proven  unsatisfactory,  and  in  accordance  with 
the  results  developed  by  experimental  work, 
plans  and  specifications  for  a  tvpe  better  adapt- 
ed to  our  requirements  have  been  prepared. 

The  sulphate  of  iron,  if  not  thoroughly  dry 


TABLE  I. 

Y(,ir  Lime  in  Gr.  per  Gal. 

1904-190^  ^^"^^  Min.  Ave. 

jqnfi  \lm   lO-OO  5.00  6.2s 

i^n?.{n0S   lO.SO  3.00  7.39 

190S-1W   9-^5  4.00  6.02 

iq09-ini0   S.OO  4.75  5..58 

™  ^- "'   8.25  4.50  5.70 


Sulphate  of  Iron 
(Gr.  per  Gal.) 
Max.        Min.        Ave. 
5.00  0.  1.52 

5.00  0.50  2.20 

4.75  1.25  2.13 

4.25  0.  2.55 

4.25  1.75  2.41 

4.50  1.50  2.91 
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when  unloaded,  cakes  badly  in  the  storage  bins 
and  must  be  broken  up  before  it  can  be  re- 
claimed. Such  lumps  as  were  not  crushed  by 
handling  in  the  conveyors  and  elevators  pass- 
ing through  the  daily  supply  hopper,  clogged 
up  the  oritices  in  the  iron  feeders,  requiring 
the  presence  of  an  attendant  to  ensure  a  proper 
feed.  The  installation  of  grinders,  of  our  own 
design,  in  the  feed  pipes  leading  from  the 
daily  supply  hopper  to   the  feeders,  at  such  a 


tainers  are  provided  by  the  city.  These  cans 
are  strongly  made,  the  body  of  22  gage  steel, 
and  the  lids  and  bottoms  of  20  gage  steel.  In 
addition,  they  are  strengthened  with  bands 
around  the  top  and  bottom. 

East  of  Panama,  forming:  a  part  of  the  out- 
lying district  of  Trujillo,   is  a  large  tract  of 
swampy   groimd    where    all    the    garbage    col- 
lected in   Panama  and  Ancon  is  dumped,  the 
fires   in  the   slowly   burning   heaps  continuing 


TABLE    II. 

Old  House.  New  House.  Average. 

•Lime     $1.S56  ll.S.'iS  $1.92S 

•Sulphate  of  Iron   2.400  2.087  2.125 

Unloading   0.097  O.llS  0.115 

Operating  and  Maintenance  (Labor)    0.41S  0.295  0.310 

Repairs    0.007  0.034  0.03') 

Water.   Coal.   Oil.  etc 0.056  0.045  0.047 

Light  and  Power 0.113  0.069  0.074 

Water  Analyses   (Chemists) 0.155  0.154  0.154 

Emergency  Force  0.053 

Total $5,102  $4,740  $4.S3B 

*Under  the  heading  Lime  and  Sulphate  of  Iron   are   included  all   charges   connected  with   the 

switching  of  these  materials  from  the  interchange  tracks  at  Bissell's  Point  and  Humboldt  Avenue 
to  the  Chain  of  Rocks. 


height  above  the  feeders  that  their  accuracy 
was  not  affected,  obviated  this  difficulty.  A 
rejection  of  all  sulphate  not  properly  dried  be- 
fore shipments,  or  which  has  become  wet  be- 
cause of  leaky  cars,  will  in  connection  with 
the  improved  unloading  chutes,  designed  to 
protect  the  material  from  dampening  in  case 
of  rain  during  the  period  of  unloading,  reduce 
the  amount  of  caking  in  the  bins  if  it  does  not 
entirelv  eliminate  it. 


Methods  of  Garbage  Collection  and  Dis- 
posal   in    the    Canal    Zone, 
Panama  and  Colon  * 

The  disposal  of  the  garbage  that  is  collected 
daily  in-  the  Canal  Zone  settlements  and  the 
cities  of  Panama  and  Colon  is  accomplished 
in  several  ways.  The  method  used  in  the 
two  Panamanian  cities  is  to  dump  it  in  a 
waste  place,  where  it  is  burned,  leaving  piles 
of  ashes  and  other  refuse  which  serve  to 
build  up  and  reclaim  the  land.  The  plan 
largely  obtaining  in  the  Canal  Zone  towns  is 
to  reduce  the  garbage  as  far  as  possible  to 
char  and  ashes  by  means  of  incinerators.  In 
some  of  the  villages  the  garbage  is  hauled 
to  out-of-the-way  spots  and  there  burned  and 
buried :  and  in  the  towns  bordering  on  the 
Chagres  River,  the  disposition  is  easily  made 
by  dumping  all  refuse  into  that  streain.  At 
one  point,  Porto  Bello,  it  is  taken  out  to  sea 
and  dumped. 

When  measures  for  taking  care  of  the  gar- 
bage were  first  instituted,  they  were  entirely 
in  the  hands  of  the  Department  of  Sanitation. 
On  Sept.  1.  1908.  the  work  was  taken  oyer  by 
the  Quartermaster's  Department,  excepting  in 
the  cities  of  Panama  and  Colon,  but  the  cost 
continues  to  be  paid  from  the  appropriation 
for  sanitation.  Up  to  Jan.  1,  190 1,  street 
sweeping  and  garbage  collecting  in  the  city 
of  Panama  were  handled  by  the  Sanitary  De- 
partment forces,  but  on  that  date  accordmg 
to  mutual  agreement  the  work  was  turned 
over  to  the  Panama  Government.  Under  this 
arrangement  the  Department  of  Sanitation 
pavs  to  the  Panama  Government  the  sum  of 
$10,000  annuallv,  which,  it  is  estimated,  rep- 
resents about  one-half  of  the  yearly  cost  of 
garbage  collecting  and  street  sweeping.  In 
Colon  one-half  of  the  cost  of  collecting  the 
garbage  is  borne  by  the  Panama  Government, 
and  bills  for  the  service  are  presented  quar- 
terly. The  work  there,  and  in  Cristobal,  is 
under  the  supervision  of  the  local  health  of- 
fice. 

Garbage  cans  in  two  sizes,  one  2-5  ms.  high 
and  18  iiis.  in  diameter,  and  the  other  19  ins. 
high  and  15  ins.  in  diameter,  co.sting  on  an 
average  about  $2.28  and  $1.49  each,  respective- 
ly, are  furnished  to  all  business  places  and 
dwellings  in  Colon,  and  all  native  houses, 
stores  and  emploves'  quarters  in  the  Canal 
Zone  settlements."  In  Panama,  where  the 
street  cleaning  and  garbage  collecting  are  in 
the  hands  of   the  municipal  authorities,  con- 

•Reprinted  from  the  "C  i  i  '  P.'-cord.-  for  Sept. 
7,  1910. 


day  and  night.  As  time  passes  the  land  is 
gradually  reclaimed  and  when  a  certain  height 
is  reached  the  dump  is  extended  eastwardly 
into  the  swamp.  Practically  the  same  method 
of  handling  prevails  in  Colon,  as  in  Panama, 
the  site  of  the  dumping  ground,  known  as 
the  Ninth  St.  dump,  lying  to  the  east  of  the 
city,  adjacent  to  the  section  shortly  to  be 
filled  in  and  improved.  At  this  point  also 
much  land  has  been  reclaimed. 

All  the  larger  towns  in  the  Zone  are  pro- 
vided with  incinerating  plants,  some  pur- 
chased ii>  the  States,  others  built  on  the 
Isthmus  from  old  material.  The  imported  in- 
cinerators are  nearly  all  of  a  uniform  type, 
but  of  varying  capacity,  and  most  of  them 
were  made  by  the  Morse-Bulger  Destructor 
Co.  of  New  York  city.  The  towns  of  Mira- 
flores,  Paraiso.  Culebra,  Empire.  Las  Cas- 
cadas,  Gorgona,  Tabernilla  and  Gatun  have 
plants  of  this  type,  while  those  at  Balboa, 
Corozal  and  Pedro  Miguel  have  been  erected 
on  the  spot  from  ready-to-hand  materials. 
The  incinerator  at  Empire,  installed  about  a 
year  ago,  offers  the  best  type  on  the  Isthmus 
of  a  small,  modern  plant.  The  original  plant, 
which  it  replaced,  was  the  first  one  in  use 
on  the  Isthmus  and  had  a  capacity  of,  (30  cu. 
yds.  daily,  as  compared  with  480  cu.  yds. 
daily,  the  capacity  of  the  new  outfit.  It  is 
now  doing  duty  at  Miraflores.  At  the  time 
the  Empire  plant  became  inadequate  to  take 
care  of  all  the  garbage,  the  plan  was  tried  of 
carrying  it  away  in  railroad  dump  cars.  The 
method  worked  successfully  and  shipments 
were  made  at  the  rate  of  about  one  car  a  day 
at  a  cost  no  higher  than  that  of  incineration. 
The  location  of  the  dumping  ground  was 
between  Golden  Green  and  West  Culebra,  but 
as  the  Central  Division  decided  to  stop 
dumping  there  this  plan  of  disposing  of  the 
garbage  had  to  be  abandoned  and  the  pur- 
chase of  a  new  and  much  larger  incinerator 
was  made  necessary. 

The  rapid  growth  of  Gatun  has  necessi- 
tated better  facilities  for  the  disposal  of  gar- 
bage, and  a  new  incinerator  has  recently  been 
received  to  replace  the  small  one  now  in  use. 
At  present  some  of  the  garbage  collected  in 
the  vicinity  of  the  spillway  is  thrown  into  the 
river. 

The  plant  at  Corozal,  designed  by  the  local 
sanitary  inspector,  and  the  one  at  old  Balboa 
are  representative  of  the  locally  constructed 
type.  Their  cost  was  small  and  they  have 
given  excellent  results.  The  Corozal  plant 
is  built  largely  of  discarded  iron  plates  and 
old  French  rails  imbedded  in  concrete,  with 
a  brick  base  for  the  smokestack,  ^iie  in- 
terior is  divided  into  three  compartments,  an 
ash  box,  a  fire  box  and  a  receptacle  for  the 
garbage,  which  is  supplied  from  the  top  by 
removing  a  loose  iron  plate.  The  method 
ordinarily  employed  in  operating  the  incin- 
erators is  to  build  a  wood  fire  to  assist  in 
drying  out  the  garbage,  which  is  usually  in  a 
sodden  state  when  first  received.  As  fast  as 
the  garbage  dries  it  is  raked  over  and  made 
to  fall  into  the  furnace,  where  it  furnishes 
fuel  to  continue  the  process.     The  gas   from 


the  garbage  accumulates  in  another  part  of 
the  furnace  and  also  assists  in  the  general 
work  of  reduction.  The  ashes  and  noncom- 
bustible  articles  fall  into  the  ash  box  and 
from  there  are  carried  away  in  wheelbarrows. 

At  Camp  Elliott  there  is  an  incinerator 
operated  by  the  camp  authorities.  At  Has 
(ibispo  village  the  garbage  is  carted  away, 
liurned  and  then  buried.  At  Gorgona  much 
of  the  refuse  was  formerly  disposed  of  by 
dumping  it  into  the  Chagres  River  from  a 
platform  built  out  into  the  stream.  The  plat- 
form was  washed  away  during  the  flood  of 
last  3-ear  and  refuse  is  now  destroyed  in  an 
incinerator.  At  San  Pablo,  Frijoles  and 
Bohio  the  Chagres  River  acts  as  scavenger. 
Bohio,  the  largest  of  the  three  settlements,  is 
provided  with  a  chute  down  which  the  gar- 
bage is  thrown.  At  Porto  Bello  the  plan  was 
adopted  of  taking  the  garbage  out  to  sea.  It 
is  carried  to  a  small  dock  on  the  water  front 
built  for  the  purpose  and  there  dumped  into 
barrels  for  conveyance  by  boat  to  deep  water. 

Garbage  collections  from  dwellings  in  the 
Zone  are  made  each  morning,  but  the  hotels 
require  two  and  three  collections  daily.  In 
the  larger  settlements,,  specially  built  wagons, 
both  of  the  wooden  and  iron  box  types,  are  • 
used  in  this  work.  The  main  expense  in  con- 
nection with  garbage  disposal  is  its  collection 
and  transportation,  and  it  has  been  customary 
to  locate  dumping  grounds  and  incinerating 
plants  as  near  a  common  center  between  the 
American  and  native  sections  of  the  towns  as 
possible,  to  save  haulage.  The  refuse  from 
the  Zone  slatighter  houses,  which  are  under 
the  control  of  the  Department  of  Public 
Works,  is  taken  care  of  by  its  own  employes. 

In  Colon  all  garbage  is  carefully  examined 
before  it  is  burned,  and  lumber,  well-built 
barrels  or  casks,  bottles  and  other  articles 
having  a  commercial  value  are  saved.  The 
money  realized  from  this  source  amounts  in 
some  months  to  several  hundred  dollars  and 
reverts  to  the  Department  of  Construction 
and  Engineering.  Three  of  the  employes  on 
the  garbage  force  in  Colon  are  paid  by  the 
Atlantic  Division.  In  the  Zone,  practically 
the  same  salvage  methods  are  employed  and 
a  large  amount  of  copper  wire  screening  has 
been  realized  on  in  this  way.  A  lot  of  cast- 
off  clothing  is  destroyed  in  the  incinerators, 
but  owing  to  the  distance  from  a  market  and 
to  the  necessity  of  a  thorough  disinfection 
before  shipment,  there  would  be  little  or  no 
profit  in  handling  it.  In  Panama,  the  task  of 
sorting  over  the  garbage  is  undertaken  by  the 
local  authorities,  and  the  moneys  derived 
therefrom   revert   to   the  municipality. 

A  statement  of  the  number  of  garbage  "cans 
emptied  daily  in  the  different  settlements  dur- 
ing- the   month   of   July,   1910,   follows: 

Ancon     226  I  Matachin    210 

Balboa    256  |  Gorgona    518 

Corozal     151  |  San    Pablo 199 

Miraflores    96  1  Tabernilla    235 

Pedro     Miguel 307  |  Bohio    86 

Paraiso     398  I  Gatun    1.338 

Culebra    739  |  Mount    Hope 112 

Empire    1.571  I  Cristobal     479 

Las    Cascadas 329  |  Porto    Bello 140 

Bas    Obispo 224  |  

Total    7.614 

During  the  fiscal  year  ending  June  30,  1910, 
there  were  removed  from  the  city  of  Panama 
().600  cart  loads  of  refuse,  and  from  Colon, 
Cristobal  and   Mount  Hope,  2,434  cart  loads. 


During  the  month  of  .\ugust  the  total 
amount  of  material  excavated  in  the  Central 
Division  was  1,612,396  cubic  yards,  of  which 
434,77.")  cubic  yards  were  classified  as  earth 
and  1.177,621  cubic  yards  as  rock.  Of  this 
quantity.  1,602,7.38  cubic  yards  were  removed 
by  steam  shovels;  4,841  cubic  yards  were 
blasted  and  washed  out  by  high  water;  278 
cubic  yards  were  removed  by  hand,  and  4..5.36 
cubic  yards  were  pick  and  shovel  excavation 
by  contract. 

The  high  record  for  the  month  was  made  by 
shovel  No.  2i38,  working  27  days  in  the  Cule- 
bra District,  which  excavated  .57,292  cubic 
yards  of  rock  and  earth.  The  second  best 
record  was  made  by  shovel  223,  working  26 
days  in  the  Culebra  District,  which  excavated 
49,739  cubic  yards  of  rock. 
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GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Methods  of  Conducting  the  Valuation  of 
the  Physical  Properties  of  the  Chi- 
cago Consolidated  Traction  Co., 
with  Summaries  of  Costs. 

BV    PHILIP    ;.    KEALV. 

The  Traction  Valuation  Commission  of  Chi- 
cago, Bion  J.  Arnold  and  George  W.  Weston 
commissioners,  has  recently  completed  a  de- 
tailed and  exhaustive  appraisal  of  the  physical 
property  of  the  above  named  company,  the 
last  of  the  Chicago  surface  traction  lines  to 
come  under  the  ''Chicago  Ordinances."  The 
appraisal  is  the  result  of  several  months"  work 
of  about  40  employes  of  the  Arnold  Co.,  un- 
der the  immediate  supervision  of  Mr.  F.  .\. 
Sager,  and  was  made  on  the  prennses  here- 
inafter given,  which  in  general  applied  to  the 
previous  appraisals  made  of  the  surface  trac- 
tion lines  in  Chicago. 

The  Consolidated  Traction  Co.  comprises 
seven  underlying  companies  and  operates  on 
the  north  and  west  sides  of  the  city;  about 
one-third  of  its  track  mileage  is  outside  the 
city  limits,  extending  to  Evanston  on  the 
north  and  to  the  various  suburbs  on  the 
west.  This  valuation,  however,  covers  only 
that  portion  of  the  system  within  the  city 
limits.  Of  the  various  routes  operated,  but 
two  enter  the  loop  district,  the  others  serving 
in  most  cases  as  feeder  lines  to  the  Chicago 
Railways  Co. 

The  appraisal.  Table  I,  which  covers  all  the 
physical  property  on  123.302  miles  of  track, 
gives  not  only  the  cost  new  and  present  (or 
going)  value,  but  also  a  value  termed  the 
capital  account  or  rehabilitation  value,  which 
is  fully  explained  in  another  part  of  this 
article.  All  material  prices  are  f.  o.  b.  Chi- 
cago market  prices  as  of  Feb.  1,  1910. 

For  the  purpose   of   making   inventory,   the 
property  was  divided  into  the   following  divi- 
sions, or  exhibits : 
Exhibit         I.     Tracli. 

E-xliibit       II.     Electric  Power   Distribution    Sys- 
tem. 
Exhibit     III.     Rolling  Stock. 
Exhibit      IV.     Power  Plant  Etjuipment. 
Exhibit       Y.     Tools.  Supplies  and  Furniture. 
Exhibit      VI.     Buildings. 
Exhibit    VII.     Real  Estate. 
Exhibit  VIII.     Paving. 

These  divisions  were  then  sub-divided  into 
various  parts.  For  example,  "Track''  was 
sub-divided  into  tangent  track,  track  special 
work,  ti-ack  on  bridges,  tangent  track  in  car 
houses  and  yards,  track  special  work  in  car 
houses  and  yards ;  and  similar  sub-divisions 
were  made  for  the  other  general  divisions,  or 
e.xhibits. 

T.ABI.E  I.— .\PPRAISED  V-\LUE  OF  THE  CHI- 
CWIJO  CONSOLIDATED  TRACTION  SYS- 
TEM—GENERAL  SUMMARY. 

Rehabilita- 
Exhibit.     Item.  Cost  now.         tion  value. 

I.     Track    $2,091,214.13     $1,121,216.38 

11.     Kleotric       Power 

Distribution    ...      8.5.5,966.20  693.481.95 

III.  Hullint;-  Stock   ...      707.170.80  195,118.77 

IV.  I'.. WIT       Plant 

lOiiuipment    703,084.92  417,886.81 

\'.     'I'oi'I.s,      Supplies, 

Furniture,   etc..        88,177.91  71,999.52 

VI.  Kiiiklings    338,626.20  265,417.00 

VII.  Real  Estate    84,228.00  84.228.00 

VllI      Paving    1.014,519.24  437,226.70 


TABLE  II.— SHOWING  COST  OF  NICAV.    FRESE  XT     VALUE    AND    REHABILITATION    VALUE 

OF   123.302   MILES    OF  TRACK. 

Kind  of  track                                                                          Cost  new.  Present  value.  Rehab,  value. 

Spc    A-     Taneent   track                                 $1,898,237.46  $1,230,363.04  $1,065,666.14 

lie;  B:'    Trtcf  specfa'i   work! !  i  i ! . . ! 160.386.68  3,644.24  46.915  20 

SecC:     Track   on    bridges ^■^T?-?^  ?'i?H-  i'^nHi 

Sec.  D:     Tang,  track  In  houses  and  yanl.-^ 9,243.10  ^618.1;;  l.(O..J- 

Sec.  E:     Track  spec,  in  houses  and  yards  .                               19.023.96  b.543.0i  3,085.40 

Totals                                     $2,091,214.13  $1,289,681.84  $1,121,216.38 

Per   mile   of'  track. .' 16,960.00  10,459.00  9,093.0(. 


$5,882,987.40     $3,286,575.13 
I. 'gal     expenses.       car- 
lylng     charges       and 
contingencies,    5% $    294.149.37     $    164,328.76 


and  labor  required  to  reproduce  the  track  new 
at  the  time  of  this  valuation  Nov.  1,  1909,  un- 
der the  original  specifications ;  and  to  this 
amount  has  been  added  15  per  cent  for  organ- 
ization, engineering  incidentals,  etc.,  giving  the 
total  cost.  Data  were  obtained  from  detailed 
examination  of  the  track  in  the  field,  in  which 
the  length  of  rail,  kind  of  joint,  type  of  rail 
and  substructure  was  determined.  Additional 
information  was  obtained  from  the  track  map 
in  the  office  of  the  Chicago  Consolidated  Co. 
and  from  representatives  of  the  Consolidated 
Company.  All  distances  shown  are  actual  field 
measurements.  The  lengths  of  the  various 
pieces  of  special  work  were  excluded  in  de- 
termining tangent  track  distances. 

In  depreciating  the  track  three  factors  have 
been  considered  :   (1)   The  condition  of  joints  ; 

(2)  the   condition    of    ties,    including   ballast; 

(3)  the  wearing  life  of  the  head  of  the  rail. 
From    examination   of   the   rail    in    place   it 

was  found  that  none  of  the  rail  would  have 
to  be  discarded  on  account  of  broken  or  de- 
fective wagon  treads. 

The  present  value  of  the  rail,  excepting  the 
joints,  was  determined  in  terms  of  the  wear- 
ing value  remaining  at  the  present  time  in 
the  head  of  the  rail.  The  life  of  the  rail  is 
considered  the  period  of  time  required  for  the 
head  of  the  rail  to  wear  away  to  a  height  of 
%  ins.  above  the  tram  or  the  base  of  groove  in 
trilby  rail.  The  ditf'erence  between  this  height 
and  the  height  of  the  head  above  the  tram 
or  base  of  groove  at  any  time  constitutes  the 
wearing  value  of  the  rail  at  that  time. 

The  distance  between  the  head  and  tram  of 
all  rail  was  determined  and  expressed  in  04tlis 
of  an  inch.  To  determine  the  height  of  the 
head  of  the  rail  at  the  present  time,  ineasure- 
ments  were  taken  along  the  track  with  a 
specially  constructed  Vernier  device,  by  means 
of  which  the  actual  distance  between  the  head 
of  the  rail  and  the  tram  was  obtained  in  64ths 
of  an  inch.  These  measurements  were  ob- 
tained at  frequent  intervals  on  each  section, 
sufficient  number  being  taken  for  each  sec- 
tion to  determine  the  average  height  of  the 
head  of  the  rail.  From  this  determined  height 
was  deducted  the  scrap  height  of  40/64  in.,  the 
remainder  representing  the  present  wearing 
value  of  the  rail.  In  this  method  the  depre- 
ciation of  the  rail  is  entirely  independent  of 
the  life  of  the  track  substructure. 

A]\  joints  were  depreciated  on  the  assump- 
tion that  it  would  be  necessary  to  renew  them 
at  some  time  in  order  to  realize  the  full  wear- 
ing value  of  the  head  of  the  rail,  and  it  was 
assumed  that  at  the  time  of  such  renewal  the 
ends  of  the  rail  would  be  cut  off  and  the  life 
of  the  balance  of  the  rail  lengthened  thereby. 
The  average  life  of  the  ties  and  joints  was 
taken  for  all  old  tracks  at  20  years  and  the 
normal  depreciation  was  determined  by  apply- 


$6,177,136.77     $3,450,903.89 
Coiuluctnig   work,    fur- 
nisliing  equipment  and 
brokerage.    15% $    926.570.52     $    517,635.59 


Total  value    $7,103,707.29     $3,968,539.48 

Premises. 

EXHIBIT    I — TR.\CK. 
rilVISIOX    1 — .\,   T.\NGEXT   TR.\CK. 

The  track  in  this  section  was  divided  into 
classes,  these  classes  being  determined  by  the 
varying  weights  and  tvpes  of  rails,  and  by 
the  styles  of  construction.  Under  each  class 
an  estimate  was  made  of  the  cost  of  material 


ing  this   depreciation   rate  to   the  age   of   the 
property  as  determined. 

On  account  of  the  fact  that  in  many  re- 
spects the  property  had  not  received  ordinary 
maintenance,  the  Valuation  Commission  gave 
instructions  to  the  etTect  that  the  estimated 
amount  of  this  deferred  maintenance  be  segre- 
gated in  making  up  valuations  of  the  property 
as  a  going  concern.  These  instructions  in  no 
way  affect  the  final  value  that  would  be  re- 
turned in  appraising  the  property,  but  include 
a  statement  as  to  the  difference  between  the 
value  of  the  property  as  it  exists  today  and  the 
value  that  the  property  would  have  had,  had 
normal  maintenance  expenditures  been  made 
on  the  property  throughout  its  entire  life. 
The  application  of  the  method  of  indicating 
the  deferred  maintenance  on  track  is  as  fol- 
lows : 

In  case  of  rails,  the  present  value  of  the 
rail  has  been  determined  by  readings  indi- 
cating the  wear  of  the  head,  and  from  these 
readings  the  remaining  wearing  value  of  the 
rail  has  been  computed.  In  case  of  bad 
alignment  of  rail,  surface  kinks,  due  to  im- 
proper maintenance  of  tracks  and  to  opera- 
tion of  heavier  cars  1han  those  from  which  the 
track  was  designed,  the  additional  deprecia- 
tion due  to  this  condition  has  been  expressed 
in  terms  of  a  percentage  of  the  wearing 
value. 

In  case  of  substructure  and  joints  whereas 
it  was  estimated  that  with  proper  maintenance 
the  life  of  this  part  of  the  property  should 
be  20  years,  where  improper  maintenance  was 
evident  one  or  two  years  were  added  to  the 
age  of  the  property  as  determined  from  the 
records,  this  being  equivalent  to  depreciating 
this  part  of  the  property  for  a  period  of  one 
or  two  years  in  excess  of  its  actual  life. 

Each  line  has  been  considered  separately  in 
applying  this  additional  depreciation  and  care- 
ful study  was  made  of  the  various  physical 
conditions  entering  into  the  determination.  In 
the  case  of  Class  \  and  Class  A-I  track,  which 
has  been  recently  built,  and  corresponds  to 
Type  2.A.  and  Type  3  of  the  Board  of  Super- 
vising Engineers,  the  average  life  of  the  sub- 
structure WES  taken  as  25  years.  The  welded 
joints  were  assumed  to  have  the  same  life  as 
the  rail,  and  were  depreciated  with  it,  since 
the  joints  must  be  rewelded  when  the  rail  is 
renewed. 

DIVISION   I — B. 
TRACK    SPECIAL    WORK. 

Each  piece  of  special  work  was  measured, 
listed  and  sketched.  In  order  to  determine 
the  cost  new  of  the  special  work  complete 
there  was  added  to  the  cost  of  the  layout  the 
cost  of  ties,  ballast,  excavation,  labor  and  mis- 
cellaneous items  necessary  to  install  same. 
The  various  kinds  of  special  work  now   ex- 


TABLE  HI.  -V.\LUATION  OF  TR.\CK  BY  CLASSES    OF    CONSTRUCTION    AS    DESCRIBED    IN 

SCHEDULE   I. 

Totiil     Unit  cost  per  Total  cost  Present  Rehabilita- 

mileage.       mile.  new.  ni^w.  value.  tion  value. 

6.2085           $31,353.29  $    194.i;56.90  $    194,656.90  $    194.6.56.93 

9.0647              31,007.30  281,071.86  273,287.68  273.287.68 

1.006      12,038.62  12,110,85  6.243,93  3,075.39 

6.893      12,153.62  83,774.90  38,671.29  22.040.37 

16.1957      12.200.55  197,596.45  121,332.95  119,377.75 

60.6674      12,985.86  7S7. 818.37  429,077.04  309.877.69 

1.909      14.647.98  27.962.99  22.324.29  22.324.29 

1.4871     13.801.08  ■^0,523.58  15.507.14  13.619.81 

.529      12,467.21  6.595.15  ■  3.280.98  2.217.18 

3.448      12.S71.46  44.380.79  23.298.10  12.423.01 

6.2505      14.015.24  '17.602.26  11.274.21  11,274.21 

7,712      15.705.07  121.117.50  61.997.37  52.080.70 

995       17.617..-!.-,  17.529.26  15,401.48  15.401.48 

936           ■•;  15.496.57  14,009.65  14,009.65 

124.3629  $1,898,237.46  $1,230,363.04  $1,065,666.14 


Class. 

A  

A-1  . 
B  .... 
B-1  .. 
B-2  ■. . 
B-3  .. 
B-4  . 
C 
li 

ri. 
v. 

V 
V- 

F-" 
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isting.  their  location  and  qnality  are  collected 
on  a  summary  sheet. 

On  inspection  it  was  found  that  most  of 
the  track  special  work  layouts,  excepting  9-in. 
manganese  cross-overs,  were  in  bad  shape  and 
some  of  the  layouts  were  field  built.  A  scrap 
value  of  24  per  cent  of  the  cost  new  has  been 
placed  on  all  special  work,  except  the  P-in. 
manganese  cross-overs  and  the  new  9-in. 
curved  rail,  which  layouts  were  put  in  dur- 
ing the  summer  of  1909  and  have  not  been 
depreciated. 

.But  little  official  information  could  be  ob- 
tained as  to  the  ownership  of  the  various 
pieces  of  special  work  used  jointly  with  for- 
eign lines.  A  large  proportion  of  the  pieces 
operated  jointly  with  the  Chicago  Railways 
Co.  were  included  in  the  valuation  of  the 
Chicago  Union  Traction  Co.  of  1900,  and  for 
that  reason  are  not  credited  to  the  Consoli- 
dated Company.  A  list  of  these  layouts  is 
shown  on  the  track  special  work  summary. 

DR'ISION   I — c. 
TR.'\CK  ON   BRIDGES. 

The  cost  of  track  on  bridges  includes  the 
cost  of  rail  laid  together  with  that  of  mis- 
cellaneous track  material  used  in  bridge  con- 
struction. 

DIVISION    I — D. 
TRACK    IN    CAR    HOUSE    AND    YARDS. 

The  track  was  measured  in  detail,  and  unit 
estimates  were  made  of  the  cost  to  construct 
new.  In  depreciating  this  track  a  scrap  value 
of  2-5  per  cent  of  the  cost  new  has  been 
allowed  in  all  houses  and  yards,  except  Edge- 
water  house.  In  general  this  rail  is  badly 
worn,  and  the  ties  and  joints  are  in  poor 
condition. 

DIVISION    I — E. 

TR.\CK      SPECIAL     WORK     IN      CAR      HOUSES      AND 

YARDS. 

Each  house  layout  was  measured  and  listed 
and  a  sketch  of  the  layout  was  made.  The 
cost  of  these  layouts  was  determined  as  in 
Division  I — B.  The  condition  of  the  car 
house  special  work  is  similar  to  that  of  the 
tangent  track  special  work,  and  excepting  the 
Edgewater  house  all  layouts  are  listed  at  a 
value  of  2.5  per  cent  of  the  cost  new. 
Valuation. 
The  total  mileage  of  track  appraised  was 
123.302  miles  and  the  valuation  of  each  type 
of  track  is  summarized  in  Table  II. 

The  several  classes  of  track  construction 
found  are  described,  in  the  following  schedule 
and  the  valuation  of  each  class  is  given  in 
Table  III. 

SCHEDULE  I.— CLASSES  OP  TRACK 
CONSTRUCTION. 
Class.      Description. 

A         9-in.     129-lb.     Lorain    raii.     58-ft.     lengtlis. 
concrete    foundation,    welded   joints,    10    ft. 
2   in.    centers,    type   2-A.     Board   of   Super- 
vising Engineers. 
A-1     »-in.    129-lb.    Lorain    rail.      58-ft.      lengths, 
crushed  stone  ballast,  welded  Joints.  10  ft. 
2   in.   centers,    type   3.     Board  of   Supervis- 
ing  Engineers. 
B         7  3-]6-in..   S5-lb.  girder  rail.  30-ft.   lengths, 
no  ballast.   3   ft.   tie   spacing,   tie  plates   on 
every  other   tie,   bonded  joints,   9   ft.    6   in. 
centers.  7V-  ft.  tie  rod  spacing. 
B-1     7  3-16-in.    S5-lb.   girder  rail.    30-ft.   lengths, 
no   ballast.    3-tt.    tie   spacing,   tie  plates  on 
every   other   tie.    11    ft.   6   in.   centers,   bond 
joints.  IV-  ft.  tie  rod  spacing. 
B-2     7  3-:6-in.'S5-lb.   girder   rail,    60-ft.   lengths, 
no   ballast.    2y2-ft.    tie   spacing,    tie   plates 
on   every   other   tie.    bonded  joints,   7V4    It. 
tie  rod  spacing. 
B-3     7  3-16-in..    S5-lb.  girder  rail.    30-ft.   lengths, 
no  ballast.  2-ft.  tie  spacing,   tie  plates  on 
every   other   tie,  bonded   joints,    1V2   tt.   tie 
rod  spacing. 
E-4     7  3-16-in..   80-lb.   girder  rail.  60-ft.   lengths, 
cinder    ballast.    2-ft.    tie    spacing,    no      tie 
plates,  welded  joints,  71,4  ft.  tie  rod  spac- 

C  7"rn..  96-lb.  Trilbv  (L  357).  30-ft.  lengths, 
no  ballast.  2-ft.  tie  spacing,  tie-plates  on 
every  other  tie.  bonded  joints,  7^4  ft.  tie 
rod  spacing.  .,  ,..     ,        1.1. 

D  6-in..  7S-lb.  girder  (L-225),  30-ft.  lengths, 
no  ballast.  2-ft.  tie  spacing,  tie  plates  on 
everv-  other  tie.  bonjJed  fish-plate  joints. 
71/2  ft.  tie  rod  spacing. 

D-1  6-in..  7.S-lb.  girder  (L-225).  60-ft.  lengths. 
no  ballast.  2-ft.  tie  spacing,  tie^pjates  on 
every  other  tie,  welded  joints,  iVa  "•  "= 
rod  spacing.  ,  .,      „„  ,,. 

E  4M;-in..  approx.  70-lb.  Sird?!"  .  rail.  30-ft. 
lengths,  no  ballast,  rail  on  chairs,  2-tt.  tie 
spacing,  71/0  tt.  tie  rod  spacing.  

P  S54-in..  96-lb.  girder  rail,  30-ft.  lengths 
cinder  ballast.  21/2-ft.  tie  spacing,  braced 
tie  plates  on  every  tie.  bonded  fish-plate 
joints.   712   ft.   tie  rod  spacing. 


Class    A.— ■9-in.    129-lb.    Lorain    rail,    5S-ft.    lengths,  concrete  foundation,  welded  joints.  Type 
2-.^.  Board  of  Supervising  Engineers. 

Estimate   of  cost   to  croduce  one   mile   of    Single  Track.     10-ft.   2-in.  centers. 

UNIT  COST   ESTIMATE. 

Unit  Total 

Unit.        Quantity.                cost.  cost. 

9-in.    129-lb.    Lorain    rail Ton                202.71                 $39.00  $7,905.69 

Tie  rods  Each               910.00                      .25  237.50 

Joints Each               195.00                    5.00  975.00 

Ties.  C  in.  x  S  in.  x  8  ft Each            1,820.00                       .70  1.274.00 

Tie  plates    100            3.640.00                     9.00  327.60 

Screw  spikes    100            7,280.00                     2.15  156.52 

Lag  screws   (Fetter  drive) 100            7.280.00                       .40  29.12 

Cement  ■.   Bbl.            2,034.00                     1.60  3,254.40 

Sand,  torpedo   Cu.  yds.                969.00                     1.00  969.00 

Stone    Cu.   yds.            1. 331.00                     1.50  2,746.50 

Track  labor   (see   details  attached) Ft.             5,280.00                      .79  4,171.20 

Teaming  (see  details  attached) Ft.            5,280.00                     .99  5,227.20 

$27,263.73 

Organization,   engineering  and   incidentals.   15% 4.089.56 

Total  cost  per  mile $31,353.29 

Class  A-1. — 9-in.   129-lb.   Lorain  rail,  5S-ft.   lengths,  crushed  stone  ballast,  welded  joints.  T.vpe 
No.  3.  Board  of  Supervising  Engineers. 

Estimate   of   cost   to   produce   one   mile   of    single   track.     10-ft.   2-in.   centers. 

UNIT    COST  ESTIMATE.  ,  1 

Unit  Total 

Unit.         Quantitv.                 cost.  cost. 

Rail    Ton                202.71                 $39.00  $7,905.69 

Tie   rods    Each               910                            .25  227.50 

Joints    Each                195                          5.00  975.00 

Ties    ....' Each            2.640                            .70  1,848.00 

Tie  plates    Per   100            5,280                          9.00  475.28 

Screw   spikes    Per   100          10,560                          2.15  227.04 

Lag   screws    (fetter   drive) Per   100          10.560                            .40  42.24 

Cement    Bbl.            1.263                          1.60  2,020.80 

Sand,    torpedo    Cu.    yds.                600                          1.00  600.00 

Stone,    crushed    Cu.    yds.            2.162                          1.50  3.243.00 

Track  labor   (see  details  attached) Ft.           5.280                          .79  4.171.20 

Track   teaming    (see  details   attached) Ft.           5,280                          .99  5,227.20 

$26,962.87 

Organizing,   engineering  and  incidentals,  15% 4.044.43 

Total  cost  per  mile : $31,007.30 

Class  B. — 7  3-16-in.  girder  rail.  85-lb.  30-tt.   lengths,  no  ballast.  3-ft.  tie  spacing,  tie  plates  on 
every  other  tie,  bonded  joints. 

Estimate   of   cost   to  produce   one   mile   of    single  track.     9-ft.  6-in.  centers. 

UNIT  COST    ESTIMATE. 

Unit  Total 

Unit.        Quantity.                cost.  cost. 

Rail.   85   lbs.   per  yd.    (delivered) Tons               133.57                 $40.00  $5,342.80 

Hauling   to    street Tons               133.57                     1.00  133.57 

Excavation    (9   ft.  6  in.  centers) Cu.   yds.            2.410                            .50  1,20.t.00 

Ties    delivered    Each            1.760                            .70  1,232.00 

Tie    Rods     Each               700                            .21  147.00 

Tie  plates   (braced)    Each            1,760                            .18  316.80 

Rail    Chair   Joints,    complete Each               352                          1.10  387.20 

Spikes     Kegs                 30                          4.00  120.00 

Labor— Track  Laying    Per  ft.            5. 280                            .30  1,584.00 

$10,468.37 

Organization,    engineering  and   incidentals.   15'"'- 1.570.25 

Total   cost  per  mile $12,038.62 

Class  B-1.—7  3-lC  in.  girder  rail,  S5-lb.  30-ft.    lengths,   no  ballast,   3-tt.   tie  spacing,  tie  plates 
on  every  other  tie.   bonded  joints. 

Estimate   of   cost   to   produce   one   mile   of    single  track,,  11-ft.  6-in.  centers. 


UNIT  COST  ESTIMATE. 

Unit 

Unit.  Quantity.  cost. 

Rail.   85-Ib.   per  vard   (delivered) Tons  133.57  $40.00 

Hauling    to   street Tons  133.57  1.00 

Excavation    1 11-ft.    6-in.    centers) Cu.    yds.  2,610  0.50 

Ties    delivered    Each  1,760  0.70 

Tie  rods    Each  700  0.21 

Tie  plates    (braced) Each  1,760  O.IS 

Rail   chair   joints,    complete Each  352  1.10 

Spikes    Keg  30  4.00 

Labor    track    laying Per   ft.  5,280  0.30 


Organization,  engineering  and  incidentals,  15% 

Total   cost  per  mile 

DEPRECIATION   OF   ONE   MILE    OF   SINGLE    TRACK. 
Depreciation   due   to   joints. 


Rail  cut  off  3<^(,  of  cost  and  hauling 

3%   scrap— 4.01  tons  at  $11.00 

Rail  chair  joints  and  bolts,  352  at  60  lbs.  each 

9.43    tons   at    $11.00 

Labor  on  joints  at  .01  per  ft 

Labor: 

Placing  rail,  spiking,  etc $0.09 

Surfacing 02 

Miscellaneous  and  incidentals 03 

5.280  ft.  at .' $0.14 

Life  of  joint.  20  years. 

Annual  depreciation  in  per  cent  of  wearing   value,  5%. 


Total 

cost. 

$5,342.80 

133.57 

1,305.00 

1.232.00 

147.00 

316.80 

387.20 

120.00 

1.534.00 

$10,568.37 
.     1.535.25 

.$12,153.62 


Cost 

Scrap 

Wearing 

new. 

value. 

value. 

$164.29 

$44.11 

$120.18 

337.20 

103.73 

283.47 

52.80 

52.80 

739.20 
$1,343.49 


$147.84 


739.20 
$1,195.65 


Depreciation    Due    to    Ties. 


Ties    

Tie  rods    

Tie   plates    

3  tons  scrap  at  $10.00 

Spikes    

2   tons   scrap   at  $10.00 

Labor  placing  ties,  .02  per  tt. 


Life  of  tie.  20  years. 

Annual  depreciation  in  per  cent  of  wearing    value,  5%. 


$1,232.00 

$1,232.00 

147.00 

147.00 

.310.80 

$30.00 

286.80 

120.00 





20.00 

100.00 

105.60 

105.60 

$1,921.40 

$50.00 

$1,871.40 
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8  25-32-ln.  girder  rail.  96  lbs..  30-ft.  lengths, 
stone  ballast,   2-ft.   tie  spacing,   braced,  tie 
plates  on  every  tie,  7%  ft.  tie  rod  spacing, 
bonded   flsh-plate  joints. 
8  25-32    in..    96-lb.    girder    (L-20tj).      6q-It. 
lengths,    cinder    ballast.    2-tt.    tie^   spacing, 
braced   tie  plates   on   every   tie.    .  V2   ft.    tie  . 
rod   spacing,   welded  joints. 
In  obtaining  these  values  a  unit  cost   esti- 
mate was  worked  out  for  each  class  of  track 
described  in  the  schedule.     The  detail  compu- 
tation for  three  classes  of  track  B-l,  D-1  and 
F-2  follow  and  illustrates  clearly  the  methods 
pursued  in  figuring  depreciation.     In  addition 
we  give  the  unit  cost  estimates  alone  for  the 
A  summary  by  items  per  year  of  the  depre- 
ciation  for  each  class    of    track  is    given    m 
Table  IV. 

TVBLE  IV.— DEPRECI.A.TION  BY  ITEMS  PER 

YEAR  OF  VARIOUS  CLASSES  OF 

TANGENT  TRACK. 


Joints 

Chiss.                      per  year 
A      

b"   ..'.'.'.'.'.'.'.'.'.'.'.'.'■'■'.$sV.S3 


Depreciation  per  mile 


Ties  Rail  per  1-64 
per  year.     in.  wear. 


$558.85 
108.02 
108.00 
125.93 
156.35 
171.87 
156.31 
156.33 
156.33 

171.61 
235.33 
221.49 


$289.36 
157.78 
157.88 
159.88 
156.15 
205.96 
199. 4S 
185.94 
249.06 

201.46 
201.39 
254.58 


Depreciation  Due  to  Rail. 

Rail,   97%.  of  rail  and   hauling ii'ViVii 

*97%  of  scrap,  119.56  tons  at  $11.00 *    occfis 

Less  5  cts.  per  ft.  for  removal ^'"'•"° 

$1,059.08 
Labor   remaining   to   be  depreciated 


$5,312.08 


*10  tons  of  scrap  deducted  because  of  wear. 

Cost  of  parts  not  depreciated 

Cost  of  parts  depreciated  with  joints 

Cost  of  parts  depreciated  with  ties 

Cost  of  parts  depreciated  with  rail 

Cost  of  parts  not  depreciated 


686.40 
$5,998.48 


$1,059.08 


$4,253.00 
686.40 


$1,059.08 


$1,343.49  =  12.7%   of  $10,568.37 

1.921.40  =  18.2%   of     10.568.37 

5,998.48  =  56.9%   of     10.568.37 

1.305.00  =   12.2%  of     10.56S.37 

Above  percentage   to  be  used   to  distribute    to  joints,  ties  and  rails. 

of  cost  yet  to  be  depreciated. 

Parts  Yet  to  be  Depreciated. 

Organization,  engineering,  incidentals,  etc.,  15%- .••_.•■.;■.•  •• 

12.7%    of    $1,585.25    =   amount   to   be   depreciated    wrth  joints    

Actual  wearing  value  of  joints 


$4,939.40 

$1,305.00 
1.343.49 
1.921.40 
5,998. 4S 
1.305.00 

$10,568.37 


Proper  proportion  of  part 


$1,585.25 

201.33 

1.195.65 


B-l    69.85 

B-2     58.04 

B-3     70.42 

c"*..::::::;::::::::  7i;38 

D       69.83 

D-1     

E — Scrap  only. 

F 90.65 

F-1    — ..  — 90.64 

•p_2        

Track  Special  Work.— As  there  are  130  lay- 
outs under  this  head,  each  requiring  a  sketch 
plan  to  e.xplain  it,  only  typical  examples  are 
given  here.  A  unit  cost  estimate  was  made 
in  detail  for  each  style  of  layout  and  the  fol- 
lowing are  examples : 

Costs    of    Building  a  Timber    Pleasure 
Pier  on  Pile  Bends. 

BY  BENJAMIN   BROOKS.* 

A  small  pleasure  pier  built  upon  the  coast 
of  California  recently,  though  offering  no 
specially  novel  features  of  construction,  still 
furnishes  some  data  which  may  be  of  interest 
to  the  student  of  costs,  on  account  of  its  iso- 
lated position. 

The  site  of  the  pier  was  a  prospective  beach 
resort  of  which  nothing  had  as  yet  material- 
ized but  some  surveyor's  stakes  and  a  "pavil- 
ion." It  was  10  miles  from  the  nearest  port, 
about  3  miles  .from  the  nearest  broad-gage 
railway  (which,  however,  did  not  connect  with 
the  port)  had  absolutely  no  roads  leading  to 
it,  and  was  girt  on  one  side  by  heavy  surf 
and  on  the  other  by  barren  sand  dunes. 

After  a  preliminary  trip,  the  writer  decided 
to  run  the  risk  of  beaching  the  materials  on 
the  spot  and  to  ship  the  pile  driver  outfit 
through  the  port  to  the  nearest  narrow  gage 
station — about  7  miles  away — and  team  it 
from  there  to  the  beach. 

The  beach  is  an  ideal  one,  10  or  15  miles 
long  without  interruption,  very  flat  and  wide. 
On  account  of  the  breadth  of  the  surf  line  it 
w-as  thought  impracticable  to  take  soundings 
from  a  boat,  but  this  was  accomplished  by 
setting  up  two  flags  as  far  apart  as  possible 
on  the  beach  in  line  with  the  center  of  the 
pier  for  a  back  sight,  measuring  off  a  base 
line  at  right  angles  to  this  along  the  water's 
edge ;  and,  with  a  transit  on  the  far  end, 
sighting  on  the  range  flag  nearest  the  water. 
A  good  swimmer  was  then  hired  to  go  as  far 
as  possible  into  the  surf,  keeping  in  line  with 
the  range  flags ;  and  the  transit  man  noted 
the  angle  of  the  swimmer  at  the  point  where 
he  could  just  be  seen  when  touchin,?  bottom 
with  arms  held  over  his  head.  This  rough 
method  worked  well  enough  so  that  the  piling 
was  ordered  within  2  or  3  ft.  of  the  exact 
length. 

.An  experienced  freighting  company  was 
liircd  by  the  day  to  transport  the  pile  driver 
outfit.  The  first  four  miles  of  road  were 
perfectly  level  and  good;  the  last  three  were 
simply  trails  over  the  deep,  dry  sand  leading 
on  to  the  hard  beach,  where,  however,  a  small 
stream  was  to  be  crossed.  A  team  of  four 
horses  and  driver  cost  $6.50  per  9-hour  day. 
For  the  first  part  of  the  journey  the  teams 
worked  separately,  but  on  the  last  three  miles 

•Redondo,  Cal. 


Total  value  of  joints   to  be  depreciated.   5% 
5%  of  $1,396.98  =  $69.85  annual  depreciation. 
IS.2%    of   $1,585.25    =   amount    to  be   depreciated    with    ties 
Actual  wearing  value  of  ties 


annually    $1,396.98 


$    288.51 
1.871.40 

$2,159.91 


.     $    902.01 
4,939.40 

.     $5,841.41 

Wearing 

depth. 

37/64 

ear. 

$    193.40 
1,305.00 


Total    value    of    ties    to    be    depreciated,    5%    annually   

5%  of  $2,159.91  =  $108.00  annual  depreciation. 

56.9%    of   $1,585.25   =   amount   to   be   depreciated    with  rail   

Actual  wearing  value  of  rail 

Total  value  of  rail  to  be  depreciated A'  ■■■• '  r^  ":^'"a„V.,'^ 

Original  depth      Scrap 
of  head.  depth. 

7  3-16  in.  Johnson  L  346 •.     .  ""/6*  v,  -.  ,i?''^i    .^f  „■ 

1/37  of  $5,841.41  =  $157.88.  which  is  amount    of  depreciation  for  each  1/64  in.   ot   w 

12.2%.  ot  $1,585.25  =  amount  not  to  be  depreciated 

Cost  of  excavation  not  depreciated 

$1,498.40 
Recapitulation—  ^^ 

Parts    depreciated    with    joints *  'l47  84 

Scrap  value  of  parts  depreciated  with  joints j  159 '91 

Parts    depreciated    witii    ties '  cn'oo 

Scrap  value  of  parts  depreciated  with   ties 584141 

Parts   depreciated  with   rail » ro')9  08 

Scrap  value  of  parts   depreciated  with  rail ,  '498'40 

Part    not    depreciated    (excavation) 


Class  B-2.— 7-3/16  in.  girder  rail.  85  lb.  60  ft.    lengths,  no  ballast,  2.5  ft.   tie 
on  every  other  tie,   bonded  flsh  joints. 

Estimate  of  cost  to  produce  one  mile  of  single  track. 

UNIT   COST    ESTIMATE. 

Unit.  Quantity. 

Rail.   85   lb.    per   yd.    (delivered) Ton  ^3?-5Z 

Hauling    rail    to    street Ton  „  I??-"' 

Excavation    Cu.    yds.  2.410 

Ties    delivered    Each  2.112 

Tie   Rods    Each  iOO 

Tie    Plates    Each  2,112 

Spikes     ^-eg  35 

Fish  Plates  (complete)   176  at  60  lbs.  each Ton  _      4.(2 

Labor,  track  laying    Ft.  5,-80 


$12,153.62 

spacing. 

tie  plates 

Unit 

Total 

cost. 

cost. 

$40.00 

$5,342.80 

1.00 

133.57 

.50 

1,205.00 

.70 

1,478.40 

.21 

147.00 

.18 

380.16 

4.00 

140.00 

42.00 

198.24 

.30 

1.584.00 

Organization,    engineering  and  incidentals.    15% 
Total  cost  per  mile 


$10,609.17 
1.591.38 

$12,200.55 


Class  B-3. — 7  3/16  in.,  girder  rail.  S5  lbs.,   30   ft.  lengths,  no  ballast,  2  ft.  tie 
on  every  other   tie,  bonded   flsh-plate  joints.   71/2    ft.,  tie-rod  spacing. 
Estimate  of  cost  to  produce  one  mile  of  single  track. 

UNIT   COST   ESTIMATE. 

Unit. 

Rail.   85  lbs.   per  yard Ton 

Hauling  rail  to  street  Ton 

Excavation    Cu.    yds. 

Ties   delivered    Each 

Tie    rods    Each 

Tie  plates    Each 

Spikes     Keg 

Fish  plates  (complete):  352  at  60  lbs.  each Ton 

Labor — track  laying Per  ft. 


Quantity. 
133.57 
133.57 
2.410 
2.640 
700 
2,640 
40 
9.44 
5.280 


spacing, 

tie-plates 

Unit 

Total 

cost. 

cost. 

$40.00 

$5,342.80 

1.00 

133.57 

.50 

1,205.00 

.70 

1,848.00 

.21 

147.00 

.18 

475.20 

4. GO 

160.00 

42.00 

396.48 

.30 

1.584.00 

Organization,   engineering  and   incidentals,    15%.. 
Total   cost  per  mile 


$11,292.05 
1.693.81 


$12,985.1 


Class    B-4.— 7  3/16  in.  girder  rail.  85  lbs..  60  ft.    lengths,   cinder  ballast, 
tie-plates,  welded  joints,  7>,4  ft.  tie-rod  spacing. 

Estimate  ot  cost  to  produce  one  mile  of  single  track. 

UNIT   COST   ESTIMATE. 

Unit. 

Hail.    S3   lbs.   per  yd Ton 

Hauling  rail  to  street Ton 

Excavation    Cu.    yds. 

Ties   delivered    Each 

Tie   rods    Bach 

Spikes     Keg 

Ballast,  cinder   Cu.  yds. 

Welded   Joints    (cast) Each 

l^abor.   track   laying ; Per  ft. 

Labor,  handling  ballast Per  ft. 


Unit 

aiantity. 

cost. 

133.57 

$40.00 

133.57 

1.00 

2.500 

.50 

2.640 

.70 

700 

.21 

40 

4.00 

1,400 

.90 

176 

4.25 

5.2S0 

.30 

5,280 

.05 

ft.    tie   spacing,   no 


Total 
cost. 
$5,342.80 
133.57 

1,250.00 

1,848.00 
147.00 
160,00 

1,260.00 
748.00 

1.584.00 
264.00 


Organization,  engineering  and   incidentals,   15%. 
Total  cost  per  mile 


$12,737.37 
1,910.61 

$14,647.98 


Class  C— 7-in.  96  lb.   Trilby    (L-357)   30  ft.   lengths.     No  ballast;    2   ft.   tie   spacing;    tic-plates 
every  other   tie;   bonded   fish-plate   joints;   tie-rod   spacing  7V&   ft. 


Estimate  of  cost  to  produce  one  mile  of  single  track. 
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they  doubled  and  trebeled,  the  engine  sinking 
its  wagon  down  in  the  sand  till  it  dragged. 
The  trip  required  twelve  team  days,  or  $78^ 
over  $11  per  mile. 

Setting  up  the  driver  took  three  days  and 
was  done  in  a  piecemeal  manner  according  as 
the  outfit  arrived  by  team.  A  foreman  at  $5 
and  a  crew  of  three  men  at  $3  brings  this 
setting  up  e.\pense  to  $42. 

Beaching  the  lumber  and  piles  proved  to  be 
a  somewhat  uncertain  but  satisfactory  method 
of  getting  them  there,  and  much  cheaper  than 
any  other  way.  The  material  comprised  the 
deck  load  of  a  small  coasting  steamer.  After 
having  coaxed  a  few  farmers  in  the'neighbor- 
hood  to  appear  on  the  beach  with  their  teams 
on  a  certain  morning  to  be  named  later,  the 
w-riter  left  things  in  charge  of  the  pile  driver 
foreman  and  set  out  to  meet  the  steamer  at 
the  nearest  port.  She  was  only  three  days 
late,  but  arrived  at  night  so  that  orders  could 
be  phoned  to  have  the  farmer  steamsters  on 
hand  next  morning. 

On  the  following  day  the  weather  was  so 
thick  that  the  steamer  sailed  past  the  wharf 
site  twice  before  it  could  be  identified  from 
the  sea :  so  that  it  was  1  p.  m.  before  the 
first  stick  was  throw-n  overboard.  The  team- 
sters meanwhile  continued  leisurely  to  draw 
their  pay  on  the  beach,  as  did  also  two  ex- 
pert surf  boatmen  in  a  dory  hired  to  lake 
lines  ashore  if  necessary  or  to  rescue  stray 
timber.  These  latter  proved  unnecessary,  but 
were  a  good  safeguard  in  case  of  change  of 
wind. 

The  first  pile  thrown  over  showed  that  the 
vessel  was  not  anchored  exactly  in  the  right 
place,  and  she  was  accordingly  moved.  Her 
final  position  was  about  a  mile  off  shore.  The 
surf  was  rather  heavy,  the  wind  light  and  the 
timber  took  about  an  hour  to  drift  in.  It  ar- 
rived a  good  deal  faster  than  seven  teams 
could  pick  it  up,  but  the  surf  and  wind  kept 
it  on  the  beach.  It  did  not,  however,  all  come 
to  one  place,  but  scattered  out  about  1,000  ft. 
wide.  No  attempt  was  made  to  pile  it,  but 
each  piece  was  pulled  up  the  beach,  where  it 
struck  and  left  above  high  water  mark.  The 
last  piece  left  the  vessel  about  5  p.  m.,  and 
the  last  snaking  out  occupied  the  teams  until 
10  p.  m.  They  had  the  advantage  of  a  moon 
and  free  hot  coffee. 

The  writer,  on  leaving  the  vessel,  was 
rowed  ashore  and  capsized  in  the  surf  by  the 
expensive  expert  surf  men  ;  and,  having  walked 
four  miles  to  a  summer  hotel,  produced  such 
an  eft'ect  on  entering  the  dining  room  clad  in 
a  borrowed  bell-hop's  uniform,  that  he  still 
looks  back  upon  the  trip  as  one  of  the  most 
eventful  and  amusing  engineering  outings  he 
has  ever  taken. 

The  follow-ing  costs  are  worked  out  ^yith- 
out  regard  to  the  six  hours  lost  in  waiting 
for  the  vessel,  for  this  delay  is  always  likely 
to  happen :  and  both  teams  and  boats  are 
counted  as  having  worked  from  T  a.  m.  until 
about  10  p.  m.  On  this  basis  the  landing  and 
snaking  to  safety  required : 

0.090  boat  hours  per  M  at  $1.00 *''4?'? 

0.7S5  team   hours  per  M  at  $0.40 il* 

0.64     man  hours  per  11  at  $0.20 ■     -l-' 

Total    so.eri 

The  following  day  at  daylight  a  few  teams 
were  engaged  to  sort  out  and  gather  up  the 
lumber  I'rom  the  beach  and  pile  it  at  the 
wharf  site.  Owing  to  bruised  legs  and  other 
discomforts  incident  to  working  in  the  surf, 
the  price  of  teams  had  increased  over  night, 
so  that  the  cost  of  stacking  the  material  was : 

1.40  man  hours  per  M  at  $0.25 *0.35 

1.36  team   hours   per   M   at  $0.50 _jO» 

Total     "'"^ 

which  brought  the  total  co.;  of  bringing  the 
lumber  to  the  pier  site  $1.6.5  per  M.  ft.  B.  -M. 

The  pier  was  of  simple  construction,  with 
bents  -20  ft.  apart,  four  piles  to  the  bent  (the 
two  outside  ones  battered)  under  a  12x1^  in. 
cap  16  ft.  long,  which  was  drifted  and  strapped 
to  each  pile.  The  deck  was  2x12  m.  on  .Ixlji 
in.  joists.  There  was  a  light  railing  on  each 
side.  .     .      1     J        A 

The  piledriver  had  35  ft.  swinging  leads  and 
64  ft.  gunwales,  a  3,500-!b.  hammer  and  an 
oil  burning  engine  big  enough  to  keep  up 
steam  under  hard  driving.     The  sand  was  so 


UNIT   COST   ESTIMATE. 

Unit 

Unit.  Quantity.  cost. 

Rail.    96   lb.    Tril'iv Ton  150.S6  $40.00 

Hauling  rail  to  street Ton  150.SG  1.00 

Excavation    Cu.    yds.  2,410.00  .50 

Ties,    delivered    .' Each  2,640.00  .70 

Tie    rods    Each  700.00  .21 

Tic  plates    Each  2,640.00  .18 

Spikes     Keg  40.00  4.00 

Fish  plates,  complete,  352  at  60  lbs.  each Ton  9.44  42.00 

Labor  at  30c  per  ft Ft.  5,280.00  .30 


Org.inization.    engineering   and   incidentals.   15% ■ 


Total  cost  per  mile. 


Class    D.— 6  in.   78-lb.  girder   (L,-225)   30  ft.   length.      No    ballast;    2   ft. 
every  other  tie;   bonded  fish-plate  joints:   tie-rod  spacing  7%   ft. 
Estimate  of  cost  to  produce  one  mile  of  single  track. 

UNIT   COST    ESTIMATE. 

Unit.  Quantity. 

Rail.    78-lb.    Girder    Ton  122.57 

Hauling  to   street    Ton  122.57 

Excavation Cu.    yds.  2,410 

Ties,    delivered    Each  2,640 

Tie    rods    Each  700 

Tie   plates    Each  2,640 

Spikes     Keg  40 

Fish  plates,  complete,  352  at  60  lbs Ton  9.44 

Labor,  at  30c  per  ft Ft  5,2S0 

Organization,    engineering  and   incidentals,    15% 


tie   spacing; 


Unit 

cost. 

$40.00 

1.00 

.50 

.70 

.21 

.18 

4.00 

42.00 

.30 


Total   cost  per  mile. 


Class   D-1. — 6-in..   7S-lb.   girder   (L-225),   60- ft.  lengths,  no  ballast,  2-ft.  tie  spacing, 
on  every  other  tie.   welded  joints,   7^4   ft.  tie  rod   spacing. 
Estimate  of  Cost  to  Produce  One  Mile  of  Single    Track. 

UNIT     COST     ESTIMATE. 

Unit 

Unit.  Quantity.  cost. 

Rail— 7S-lb.     girder     ...Ton  122.57  $40.00 

Hauling    to    street Ton  122.57  1.00 

Excavation    Cu.    yds.  2,410  0  50 

Ties    delivered    Each  2,640  0  70 

Tie    rods    Each  700  0.21 

Tie    plates    : Each  2,640  0.18 

Spikes     .A. Keg  40  4.00 

Welded    joints— cast     Each  176  4.25 

Labor— track    laying    Foot  5,280  0.30 


Organization,   engineering  and   incidentals,    15%. 


Total 

cost. 

$6,034.40 

150.86 

1,205.00 

1,848.00 

147.00 

475.20 

160.00 

396.48 

1,584.00 

$12,000.94 
1.800.14 

$13,801.08 

tie-plates 


Total 

cost. 

$4,902.80 

122.57 

1,205.00 

1.848.00 

147.00 

475.20 

160.00 

396.48 

1,584.00 

$10,841.05 
1,626.16 

$12,467.21 
tie  plates 

I 

Total 

cost. 

$4,902.80 

122.57 

1,205.00 

1,848.00 

147.00 

475.20 

160.00 

748.00 

1.584.00 

$11,192.57 
$1,678.89 


Total  cost  per  mile $12,871.46 

DEPRECIATION    OF    ONE    MILE    OF    SINGLE    TR.4.CK. 
Depreciation    Due    to    Substructure. 


Ties     

Tie  rods    

Tie   plates    ■  ■■■ 

Scrap — ^5    tons    at    $10.00 

Spikes     

Scrap — 3    tons   at    $10.00 

Labor — placing  ties  at  3  cts,  ft. 


Cost 

Scrap 

Wearing 

new. 

value. 

value. 

$1,848.00 

$1,848.00 

147.00 

147.00 

475.20 

$50.00 

425.20 

160.00 

30.00 

130.00 

158.40 

158.40 

Life   of  substructure.   20  years. 

Annual  depreciation  in  per  cent  of  wearing   value,  5%. 

Depreciation    Due    to    Rail.' 

Rail — cost    and    hauling 

•112.57  tons  of  scrap  at  $11.00 $1,238.27 

Less  5  cts.  per  ft.   for  removal 264.00 

$    974.27 

Welds    

7.5   tons  scrap  at  $11.00 

Less  remaining  to  be  depreciated,  27  cts.  per  ft 


$2,788.60 


$5,025.37 


♦Ten  tons  deduced  for  wear. 
Excavation    


Parts   Not   Depreciated. 


748.00 
$1,425.66 
$7,198.97 

$1,205.00 


JSO.OO 


$974.27 
"82.50 


$2,708.60 


$4,051.10 


$1,056.77 


665.50 
$1,435.60 


$6,142.20 


$1,205.00 


Total  Cost  of  Parts  Depreciated. 

Cost  of  parts  depreciated  with  substructure $2,788.60 

Cost  of  parts  depreciated  with  rail 7,198.97 

Cost  of  parts  not  depreciated 1,205.00 

$11,192.57 
$2,788.60  =  24.9%   of  $11,192.57 
7.198.97   =  64.3%  of     11,192.57 
1,205.00  =  10.8%   of     11.192.57 
Above  percentages  to  be  used  to  distribute    to   substructure   and   rail,    the   proper  proportion 
of  parts  of  cost  yet  to  be  depreciated. 

Parts  Yet  to  be  Depreciated. 

Organization,    engineering,    incidentals,    etc..    15% $1,678. Si) 

.24.97c    of   $1,678.89    =   amount    to   be   depreciated    with  substructure    41S.04 

Actual  wearing  value   of  substructure '    2, 70S.  GO 


Total  value  of  substructure  to  be  depreciated    5%   annually    $3,126.64 

5%  of  $3,126.64  =  $156.33  annual  depreciation. 

Actual  wearing  value  of  rail $6,142.20 

64.3%    of   $1,678.89   =   amount   to    be   depreciated    with   rail 1.079.53 

Total  wearing  value  of  rail $7,221.73 

Original  depth        Scrap  Wearing 

of  head.              depth.  depth. 

6-in.   78-lb.   Johnson  rail    69/64                   40/64  29/64 

1/29    of    $7,221.73    =    $249.06    depreciation    due    to    each    l/64th    inch    of    wear $    181.32 

10.87o  of  $1,678.89  =  amount  not  depreciated 1.205.00 

Value  of  excavation  not  depreciated $1,386.32 

Recapitulation —  .-,„,,. 

Parts    depreciated    with    substructure $3,126.64 

Scrap  value   of   substructure „|?S2 

Parts   depreciated  with  rail 7.221.73 

Scrap  value  of  rail JSIj-ZI 

Parts  not  depreciated   (excavation) 1.386.32 

Total    , H2,871.4« 
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compact  that  piles  sometimes  collapsed  under 
the  liammer  before  they  had  reached  the  re- 
quired 10  ft.  penetration.  After  the  driving 
was  well  under  way  the  time  of  each  opera- 
tion was  as  follows : 

Bent  No.  p. 

Minutes. 

Rigging  staging  for  cross-cut  saw  men....  13^/2 

Placing  battons   8 

Sawing  off  four  piles 15 

Hoisting  cap  in  position 2^ 

Boring    and    drifting    cap    (straps    put    on 

later)    12 

Removing  staging  and   tieing  bent  to  pre- 
vious one    5V^ 

Pulling  driver  ahead 3 

Placing  first  pile 6^ 

Driving  first  pile  (81  blows) TVz 

Plumbing  leads    1% 

Placing  second  pile 5 

Driving  second  pile  (S3  blows) 9 

Placing  third  pile 9 

Driving  third   pile 6 

Placing  fourth  pile  and  swing  leads 5^ 

Driving   fourth   pile 6 

Total  for  driving  and  capping  bent 115'^ 

Bent  No.  lO. 

Minutes. 

Pulling   driver   in   position 5^2 

Hoisting  and  placing  first  pile 3 

Driving  first  pile   (67  blows) SV2 

Plumbing  gins  and  placing  second  pile 5 

Driving  second  pile   (62  blows) 5 

Placing  third  pile 2»4 

Driving  third   pile    (58   blows) 5 

Placing  fourth  pile 5 

Driving  fourth  pile  (63  blows) 3 

Rigging  staging  for  cut-off 10 

Placing  battons  SV2 

Sawing    off    four    piles 12 

Placing  and  drifting  cap l3Vz 

Tieing  bent  to  previous  one o 

Total  for  driving  and  capping  bent S9V2 

Occasional  delays  brought  this  down  to  four 
bents  per  9-hour  day.  The  crew  comprised  an 
excellent  foreman,  a  well  drilled  set  of  seven 
men  and  a  team.  The  daily  expenses  of  run- 
ning the  driver  were : 

Crew    (foreman,    $5.00;    men,    $3.00) $26.00 

Team    4.o0 

Extra  man  on  beach 2.25 

Fuel  oil  (including  teaming  of  same) 4.00 

Interest  and   depreciation   on  outfit 3.00 

Engine  oil   (assumed) 25 

Total    $40.00 

This  gives  a  cost  of  $10  per  bent.  To  sum 
up,  we  have  a  piledriver  expense  of  $78  team- 
ing and  $42  setting  up ;  and  assuming  an  equal 
cost  of  removal  brings  this  to  $240.  Since  the 
pier  was  800  ft.  long,  the  piledriver  charges 
would  be  20/800  of  $240,  or  $6  per  bent. 

Pile  driver  expenses $  6.00 

Beaching   and    stacking    3%    M    lumber    at 

$1.65    6.19 

Driving  and   capping 10.00 

Placing  joists  and  deck,  IV2  M  at  $4.76 7.14 

Placing  railing.  0.13  M  at  $10 1.30 

Placing  cap  straps  (estimated) 2.00 

Total $32.63 

which  is  equal  to  $1.63  per  foot. 

This  is,  with  the  exception  of  oil  for  the 
pile  driver  and  interest  on  it,  a  strictly  labor 
cost.  The  time  of  the  writer  for  surveys, 
soundings  and  steamer  piloting  is  not  taken 
into  account,  nor  are  the  railway  freights, 
fares  for  the  crew,  rent  of  quarters  in  the 
"pavilion,"  reconnaissance,  and  so  on. 

This  method  of  landing  lumber  requires  a 
wide  beach  and  a  steady  wind  blowing  di- 
rectly or  almost  directly  on  it.  If  the  wind 
blows  at  the  angle  with  the  beach,  the  lumber 
will  drift  a  long  way  before  beaching,  and 
scatter  very  much.  A  change  of  wind  is  fatal, 
so  that  not  too  much  lumber  should  be  afloat 
at  a  time.  Anything  smaller  than  2x10  ins. 
should  be  fastened  in  square  bundles  to  avoid 
breakage  in  the  surf.  Too  much  care  cannot 
>  be  taken  to  avoid  broken  legs. 


Benefits  Derived  from  the  Incineration 

of  Refuse    in    the  City  of 

Westmount. 


The  disposal  of  refuse  has  always  been  a 
pcr])lexing  problem  for  all  cities  and  towns 
in  every  country.  The  city  of  Westmount 
has  passed  through  several  stages,'  in  its  ef- 
forts to  deal  with  the  question.  At  first  the 
contract  sy.stcm  was  adopted;  the  contractor 
to  remove,  at  stated  times,  the  kitchen  refuse. 

•Medical   OffloeV  of  Health,  Westmount,    Can- 

ndri.  • 


Class   F. — 8%-in.  girder  rail,  96  lbs.,   30-ft.    lengths,     cinder    ballast.     _   _ 
braced  tie  plates  on  every  tie,  7'/4  ft.  tie  rod  spacing,  bonded  flsh-pUte  joints 
Estimate  of  Cost  to  Produce  one  Mile  of  Sinjile  Track. 

UNIT     COST    ESTIMATE. 

Unit.  Quantity, 

Rail.   S?4-in.    96-lb.    girder    (L-206) Ton  1F,0.86 

Hauling  to   street Ton  150.86 

Excavation    Cu.    yd.  2.500 

Ties   Each  2,112 

Tie-plates   Each  4,224 

Tie-rods    Eacn  700 

Cinder   ballast ..Cu.    yd.  1,400 

Fish-plates  complete,  352  at  126  lbs Ton  19.8 

Spikes    Keg  40 

Labor,   track  laying Per   ft.  5,280 

Organization,  engineering  and  incidentals.  15% 


XXXIV. 

No.   13. 

-ft.     6-in.     tie    spacing, 

s. 

3k. 

Unit 

Total 

cost. 

cost. 

$4U.00 

$6,034.40 

1. 00 

150.86 

.r,o 

1,250.00 

.70 

1,478.40 

.18 

760.32 

.21 

147.00 

.90 

1,260.00 

42.00 

831.60 

4.00 

160.00 

.30 

1,584.00 

$13,656.58 

2,048.49 

$15,705.07 

Class   F-1. — S   25/32   in.    girder   rail.   96   lbs.   30    ft.    lengths,    stone   ballast,    2    ft.    tie  spacing, 
braced  tie-plates  on  every  tie;  714  ft.  tie-road  spacing,  bonded  fish-plate  joints. 
Estimate  of  cost  to  produce  one  mile  of  single  track. 

UNIT   COST   fiSTIMATB. 

Unit  Total 

Unit.         Quantity.                 cost.  cost. 

Rail.  S-25/32  in.  96  lbs.  Girder  (L-206) Ton               150.86                 $40.00  $6,034.40 

Hauling   to    street , Ton               150.86                     1.00  150.86 

Excavation    Cu.    vds.            2.500                            .50  1.250.00 

Ties     Each            2,640                            .70  1.848.00 

Tie   plates Each            5.280                            .18  950.44 

Tie  rods    Each               700                            .21  147.00 

Fish  plates,  complete.  356  at  126  lbs Ton                 19.8                     42.00  831.60 

Spikes    Keg                 40                          4.00  160.00 

Ballast — Stone    Cu.   yds.            1.400                          1.50  2.100.00 

Labor,    track  laying  and  ballasting Ft.            5.2S0                            .35  1,848.00 

$15,320.30 

Organization,  engineering  and  incidentals  15<7c 2,298.05 

Total  cost  per  mile $17,618.35 


Class   F-2.— S  25-32   in.,   96-lb.  girder  (L-206)     60-ft.    lengths,    cinder    ballast, 
braced    tie   plates   on   every   tie,    1\^   ft.    tie   rod    spacing,  welded  joints. 
Estimate   of   cost   to   produce   one   mile   of    single   track. 

UNIT   COST   ESTIMATE. 

Unit 

L^nit.           Quantity.  cost. 

Rail— 8  25/32  in.,  96-lb.    (L-206) Ton                150.86  $40.00 

Hauling   to   street Ton               150.86  1.00 

Excavation    Cu.   yd.            2.500  .50 

Ties  delivered    Each            2.640  .70 

Tie  plates   Each            5.280  .18 

Tie  rods  Each               700  .21 

Spikes    Keg                40  4.00 

Ballast,  cinder   Cu.  yd.           1.400  .90 

Welded  Joints,    cast Each               176  4.25 

Labor   track  laying Foot            5,280  .30 

Labor,    handling    ballast Foot            5.280  .05 


-ft.    tie   spacing. 


Organization,    engineering,    incidentals,    etc.,    15";^ 


Total 
cost. 
$6,034.40 
150.86 

1,250.00 

1,848.00 
950.40 
147.00 
160.00 

1.260.00 
748.00 

1. 584.00 
264.00 

$14,396.66 
2,159.50 


Total    $16,556.16 

DEPRECIATION    OF   ONE    MILE    OF    SINGLE    TRACK. 
Depreciation    Due    to    Substructure. 


Ties    

Tie   rods    

Tie  plates    

Scrap.    10    tons   at   $10.00 

Spikes    

Scrap,  3  tons  at  $10.00 

Ballast    

Deduct   25%    for   reclaiming 

Labor,  placing  ballast  at  5  cts. 
Labor,  placing   ties   at   3c 


Life  of  substructure,  20  years. 

Annual  depreciation  in  per  cent  of  wearing    value,    5%. 

Depreciation   Due   to   Rails. 

Rail,   cost  and   hauling 

149.86  tons  of  scrap  at  $11.00 $1,648.46 

Less  5c  per  foot  for  removal 264.00 


Cost 

Scrap 

Wearing 

new. 

value. 

value. 

$1.84S.OO 

$1,848.00 

147.00 

147.00 

950.40 

$100.00 

850.40 

160.00 

30.00 

130.00 

1.260.00 

945.00 

315.00 

264.00 

264.00 

158.40 

158.40 

$4,787.80 

$1,075.00 

$3,712.80 

$6,185.26 


Welds    

7.5  tons  scrap  at  $11.00 

Labor  remaining  to  be  depreciated. 


$1,384.46 


748.00 

1, '425. 60 

$8,358.86 


384.46 
82.50 


$4.S00.SG 


$1.460, PS 


665.50 
1.425.60 


$6,891.90 


Parts    Not    Depreciated. 

Excavation    $1,250.00 

Total  Cost  of  Parts  Depreciated. 

Cost  of  parts  depreciated  with  substructure $4,787.80 

Cost  of  parts  depreciated   with   rail 8.358.86 

Cost  of  parts  not  depreciated 1,250.00 

$14,396.66 
$4,787.80  =  33.2%   of  J14.396.66 
8,358.86  =  58.1%,  of     14.396.66 
1.250.00  =     8.7%   of     14,396.66 
Above  percentage  to  be  used  to  distribute    to  substructure  and  rail,  the  proper  proportion  of 
parts  of  cost  yet  to  be  depreciated. 

Parts  Yet  to  be  Depreciated. 

Organization,   engineering,    etc..   15% $2.159.1.0 

33.2%    of   $2,159.50    =   amount    to   be   depreciated    with   substructure    716.94 

Actual   wearing  value   of  substructure , 3.712.80 

Total  value  of  substructure  to  be  depreciated    5%    annually    $4,429.74 

5%,  of  $4,429.74  =  $221.49  annual  depreciation. 

58.1%  of  $2,169.50.  amount  to  be  depreciated  with   rail    $1,254.68 

Actual  wearing  value  of  rail 6.891.90 

TAf.>i  ,<-,.:, ring  value  of  rail $8,146.58 
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to  a  plot  ot  ground  rented  or  purchased   for 
tliat  purpose.     This  was  succeeded  by  a  mu- 
nicipal  system,   the   corporation   employes   do- 
ing  all   tlie   work.     This    system   might   have 
continued    indefinitely,    but   the   question   of   a 
rctuse  dumping  place,   became  a   crucial   one 
and   the   Health  Committee   found  that   wher- 
ever a  piece  of  ground   for  this  purpose  was 
suggested,  the  parties  owning  the  property  ad- 
joining immediately    threatened    a    claim    for 
damages.     Again   the   provincial   health   regu- 
lations  do   not   allow   the   dumping  of    refuse 
within    a    certain    distance    of    any    dwelling 
house.     Thus  Westmount  had  a  serious  ques- 
tion to   deal   with,   as   wherever   thev  went  in 
the    citv   they   were    subject    to    damages    and 
the    adioimng    municipalities    would    not    any 
longer    allow    the    dumping   of    refuse    within 
their   boundaries.     , 

The    method    of    destroying   the    refuse    by 
burning  was  then  tried,  but  with  poor  results 
and  had  to  be  abandoned  owing  to  the  furnace 
used    not     being    suitable    for     the    purpose 
JJumpmg  was   again   resorted  and  carried   on 
tor  some  time,  but  with  increased  trouble  and 
complaints.     In  view  of   this  and  other  com- 
plications, in  the  supply  of  public  and  private 
lighting,    It   was   decided  to  again   trv  the   in- 
cineration method  in  connection  with  an  elec- 
tric  lighting   plant,    using   the    refuse   as    fuel 
tor  the  supply  of  steam  to  the  lighting  plant 
Ihis  seemed  an  ideal  solution  of  the  problem 
and   after  considerable  study   of  the  different 
methods  m   England  and  on  the  continent    it 
was    decided    to    install    a    Destructor    of    the 
Meldrum  type,  of  50  tons  capacity  in  24  hours 
Ihis  method  has  proved  most  satisfactory    as 
shown   by  the   results  of  the  past  four  ve'ars 
In  the  meantime  the  city  has  grown  so  rapidly 
that    It    was.  found    necessary    to    supplement 
this  destructor  by  another  one  of  similar  ca- 
pacity of  the  Heenan   &  Froude  type. 

The  plant  is  situated  in  the  southwestern 
part  of  the  city  in  a  ravine.  This  location  was 
chosen  on  account  of  the  natural  advantages 
It  attorded   for  the  handling  of  refuse. 

In  this  building  are  installed  the  two,  three 
cell  destructor  units,  two  refuse  storage  bins 
or  hoppers,  of  25  tons  capacity  each,  and  the 
rotary  ash  screen.  The  roof  of  the  building 
which  IS  also  used  as  a  driveway  and  tipping 
platform  is  on  a  level  with  the  approach  to 
the  building. 

The  collecting  and  delivering  of  the  refuse 
to  the  storage  bins  is  under  the  supervision  of 
the  road  department.  For  this  work  eight 
units  on  an  average  are  required,  making  two 
collections  weekly  in  winter,  and  three  col- 
lections weekly  during  the  hot  summer 
months.  The  greatest  quantity  of  refuse  is 
received  in  the  winter  months,  owing  to  the 
large  amount  of  ashes.  During  three  months 
the  ashes  are  collected  separately  from  the 
other  refuse  and  are  passed  through  a  rotary 
screen  of  V4  in.  mesh.  By  this  method  the 
hne  dust  is  removed,  which  increases  the  ca- 
pacity of  the  destructor  over  20  per  cent  and 
the  heat  value  of  the  refuse  consumed. 

The  refuse  is  fed  through  charging  doors 
in  the  roof  of  the  furnaces,  which  are  oper- 
ated from  the  clinkering  floor. 

The  products  of  combustion  after  passing 
through  the  combustion  and  dust  settling 
chamber,  which  is  also  a  carcass  crematory 
chamber,  then  pass  under  a  water  tube  boiler 
rated  at  200  H.P.  After  leaving  the  boiler, 
the  gases  pass  through  a  regenerator  or  air 
heater  and  on  to  the  stack.  The  regenerator 
IS  used  to  heat  the  air  for  the  forced  draft, 
which  IS  taken  from  the  upper  part  of  the 
building  in  such  a  way  as  to  effect  complete 
ventilation. 

Through  this  process  of  burning,  an  aver- 
age temperature  of  1,700  to  1,800  degrees 
Fahrenheit  is  easily  maintained  in  the  com- 
bustion chamber,  and  with  such  temperatures 
complete  combustion  is  assured. 

Tests  have  been  made  from  time  to  time  to 
determine  the  value  of  the  ordinary  city 
refuse,  as  fuel,  in  connection  with  the  lighting 
plant  and  from  one  furnace  a  continuous  load 
of  200  H.P.  has  been  carried  while  a  mixture 
load  of  325  H.P.  was  carried  for  .m:-  a;i  hour 
at  different  times. 

The   clinker   formed    af;r  - 

very  hard  nature  and  is  valuable  for  cement 
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S  25/32-in.,  yu-lb. 


giiiier.  original  deptli  head,  72/64 
scrap  depth  head,  40/64 
wearing  depth  head.  32/64 


1  /Q-l     ne    tfC    1lt'    -o  *n-  .    -«  ..  ..I**  ..16,     ..n:t.,LU     licit 

S7^    Of  j"i4?,  -f  ^-"^-^^  depreciation  due  to  each  1/64  inch  of  wear 
CosT°  ofpbl's-'i^o't  depTe^cird°L'^^^.'=.':"l^^:^   ""'   de^recia.Lr.".':" 


Recapitulation — 
Parts  depreciated  with  substructure 
Scrap  value  of  substructure... 

Parts   depreciated   with  raii.       

Scrap  value  of  rail 

Parts  not  depreciated. .. . . 


Total 


$1,437. 8S 

$4,429.74 
1.075.00 
8.146.58 
1,466.96 
1,437.88 


(1)     CROSS-OVERS  (BUILT  UP). 


Cross-over  delivered    . .                                                               Unit.  Quantity 

Excavation    (70'x9'xl.25') ^; y  1 

Ballast   '    Cu.    yds.  30 

Ties    Cu.  yds.  25 

Spikes   ; B     M.  1,700 

Labor    Keg  1 

Hrs.  400 

Total    


Unit  cost. 

■ .   $16,556.16 
Total  cost. 

$600.00 

$600.00 

.50 

15.00 

1.65 

41.25 

30.00 

51.00 

4.00 

4.00 

.IS 

72.00 

(2) 


CROSS-OVERS:  9  IN.  MANGANESE-10  FT.   2  INS.  CENTERS. 

ENGINEERS'   TTPE. 


$733.25 
BOARD   OF  SUPERVISING 


Unit. 


<=°'"Pl«te    ^^^J- 


Cross-over 
Ballast   

IvtLi'  '"■  '^ "  '"■  °^^  ^it<^huesj:;;:;.;;;;;;;;;;;.;;h"B^M: 

Tie  plates'  '.'.'.'.■.'.■.■.■.■.■.■.■.■.■■.■"■ V,-  -^AS 


Stone  for  concrete 


Sand,  Torpedo   '. ' 9,"- 

Cement    '^"' 


;Per  100 


yds. 
yds. 
Bbl. 


Total    material    

Labor    •  ■  •  ■ 

Teaming    H''^' 

Hrs. 


Total  cost   

E.xcavation  included  in  ialVo'r  'arid' teaming.' 
(3) 


Quantity 

1 

17 

1,700 

1 

70 

14 


600 
20 


Unit  cost. 

$1,100.00 
1.50 
30.00 
4.00 
9.00 
1.50 
1.00 
1.65 


Total  cost. 

$1,100.00 

25.50 

51.00 

4.00' 

6.30 

21.00 

7.00 

24.75 


DOUBLE    TRACK    CROSSING:   ELECTRIC  OVER  STEAM. 

Layout    delivered,  $200.00  a  crossing. . . .                                ^Srh  Quantity 

Excavation-. x,-  ■■c.ach  4 

Ballast    Cu.  yds.  20 

Ties,  delivered   .".'. Cu.   yds.  x7 

Spikes    Each  30 

Wire  nails   '. Keg  1 

Hemlock  plank   o"'^,?-  *" 

Labor  B.  M.  960 


Unit  cost. 

$200.00 

.50 

1.50 

.70 

4,00 

.03 

25.00 


$1,239.55 

108.00 

11.00 

$1,358.55 


Total  cost. 

$800.00 

10.00 

25.50 

21.00 

4.00 

1.20 

24.00 

100.00 


(4) 


SINGLE  TRACK  BRANCH  OFF;   45  TO  90    DEGREES. 


ijayout: 

1   switch  and  mate 

1    frog     

Tangent  rail  included,  'o'o  ft 
Curved  track  included.  75  ft 
Joints.    16   pair   complete 


Tie  plates, 


: $125.00 

45.00 

•■It   $0.75 37.50 

at  $3.00 225.00 

at   $1.10 17.60 


Unit.         Quantity. 


Unit 
cost. 


$985 


Total 
cost. 


150  at  $0.09 .'.'.'.'.'.'.'.';.';;  13.50 


Excavation    $463.60 

Ballast    ...  S"-    y*'^- 

Ties    ; Cu.    yds. 

Spikes   S-   M- 

Labor    Keg 


4.0 

$ 

.50 

40 

1.50 

00 

30.00 

1 

4.00 

Total   cost 


(3) 


DOUBLE  TRACK  BRANCH  OFF;  45  TO  .lODEGRBBS. 


Excavlti''o°n™'"''"'    "'"  ^^''^''^  ''"'^  ^'"'"'^   included) Each 

Ballast    .....' S"-   ^''^^■ 

Ties    Cu.    yds. 

Spikes    ■. . ; ^-    M. 

Labor     .'.'..'.'.'.'.'.'.'!.'.'.'.'.' ^^^ 

Total   cost    

(6)     DOUBLE   TRACK  OVER  SINGLE  TRACK  CROSSING. 


Quantity. 

SO 

72 

2.500 


Unit 

cost. 

$1,000.00 

.50 

1.50 

30.00 

4.00 


$685.10 


Total 

cost. 

$1,000.00 

40.00 

108.00 

75.00 

8.00 

200.00 


Layout  complete 


BxcavatioT""'"'   ^"''   """^^  '"'^  ^°'"'^   included) E^ch 

Ballast   '.'.'. S"-   y^^- 

Ties    Cu.  yds. 

Spikes    ....       B    M. 

Labor    Keg 


$1,431.00 

SINGLE  CONNECTING  CURVE. 
Unit 
cost. 
$1,044.16 
.50 
1.50 
30.00 
4.00 


Quantity. 

1 

7S 

64 

2.200 


Total  cost    

(7)  DOUBLE   TRACK  CROSSING. 


ONE   CONN.  CTING  CURVE. 


Total 
cost. 
$1,044.16 
39.00 
96.00 
66.00 
8.00 
200.00 

$1,453.16 


ExcavltioT''"''^    (tie-plates   and   joints    included) Each 

Ballast    .....'.■.■.■.";■; Cu.   yds. 

Ties    Cu.    yds. 

Spikes   ^-,.M- 

Labor    Keg 


Quantity. 

1 

90 

74 

2.660 


45   DEGREES. 

Unit 

cost. 

$1,397.00 

.50 

1.50 

30.00 

4.00 


Total  cost 
(S) 


Total 

cost. 

$1,397.00 

45.00 

111.00 

79.80 

8.00 

250.00 


DOUBLE  TRACK  CROSSING.     SINGLE  TRACK  CURVES  IN  TWO  QUADRANTS, 

Quantity. 


$1,890.50 


Layout^complete  delivered   (tie  plates  and  joints  in 
Excavation 


Unit. 


Ballast 
Ties  . . . 
Spikes  , 
Labor   . 


.  Cu. 
-Cu. 


Each 
yds. 
yds. 
.  M. 
Keg 


1 
151! 

4,460 
4 


Unit 
cost. 

$2,088.32 

.50 

1.50 

30.00 

4.00 


Total    cost 


Total 
cost. 

$2,088.32 

7S.0O 

193.50 

133.S0 

16.00 

350.00 


$2,859.62 
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work,  the  city  alone  in  lOOO  using  3,000  loads 
for  cement  sidewalks,  while  as  much  rnore 
was  disposed  of  to  contractors  for  various 
purposes. 

The  method  of  crediting  the  destructor  with 
the  heat  value  of  refuse  consumed  is  very 
simple  and  has  proved  most  satisfactory.  At 
different  periods  a  24-hour  run  of  w^eighed 
coal  only  is  made  and  from  this  is  found  the 
number  of  pounds  of  coal  that  are  required 
to  produce  one  kilowatt,  as  registered  on  the 
recording  instruments.  From  then  until  the 
next  run  is  made,  this  figure  is  used  in  cal- 
culating the  value  of  refuse  when  coal  and 
refuse  are  burnt  at  the  same  time.  By  this 
method  the  destructor  is  credited  with  the 
value  of  coal  as  fired,  and  although  this  value 
is  not  sufficient  to  meet  both  the  operating 
and  fixed  charges  of  the  destructor  plant  it 
reduces  considerably  the  cost  to  the  city  of 
disposing  of  the  refuse,  as  is  shown  in  the 
following  table.  If  there  were  a  sufficient 
quantity  of  refuse  to  keep  the  destructor  in 
operation  during  the  whole  year,  the  cost  per 
ton   for  destroying  the  same  would  be  much 

less, 

1907.       1908.       1909. 

Tons  of  refuse 10,700     13.640     14,330 

Cost  per  ton  for  destroying 

(operating)     $0.55       $0.52       $0.46 

Cost  per  ton  for  destroying 

(fixed  charges)    0,36         0.34         0.40 

0,91         0,86         0,S(, 
Heat  value  of  refuse  per  ton     0,36        0,31         0.40 

0.55         0.55         0.46 
Cost  per  ton  for  collecting.     0.55         0.42         0.59 

Total   cost  to  the  city $1.10       $1.03       $1.05 

Thus    the   Corporation  of   Westraount    derived 

$5,732  worth  of  fuel  from   the  refuse  of  the  city 

during  the  past  year  of  1909. 

W'estmount  was  one  of  the  first  cities  on 
the  continent  to  employ  the  high  temperature 
method  of  disposing  of  city  refuse  and  has 
been  followed  in  this  by  numerous  cities  both 
in  Canada  and  in  the  United  States,  .-al- 
though the  plant  is  situated  in  close  prox- 
imity to  other  buildings,  and  has  been  in  oper- 
ation for  over  four  years,  not  one  complaint 
of  any  kind  has  been  received,  which  goes  to 
show  that  this  method  of  disposing  of  city 
refuse,  is  a  perfectly  sanitary  one  and  has 
proved  an  ideal  solution  of  a  serious  problem, 

I  am  indebted  to  Mr,  Thompson,  superin- 
tendent of  the  whole  plant,  for  the  technical 
information    contained    in    this    paper. 


Valuation  of  Two  Street  Railway  Power 
Plants. 

The  two  power  plants  formed  a  part  of  the 
properties  of  the  Chicago  Consolidated  Trac- 
tion Co,,  valuation  of  which  was  made  as  de- 
scribed in  another  column  of  this  issue.  The 
premises  in  which  the  power  plant  valuations 
were  made  were  as  follows : 

.■\  detailed  inventory  was  made  in  each  pow- 
er plant  of  all  boilers,  pumps,  engines,  gene- 
rators, piping  and  accessories,  and  was  valu- 
ated  in  accordance  with  present  prices. 

Each  piece  of  apparatus  was  inspected  to  de- 
termine its  present  condition,  and  a  list  of  all 
heavy  repairs  obtained  from  the  chief  engi- 
neers of  the  plants. 

Each  machine  was  depreciated  in  accordance 
with  depreciating  factors  as  noted  below,  ac- 
count being  taken  both  of  present  physical 
condition  and  extent  of  heavy  repairs  made 
throughout  the  life  of  the  machine  and  the 
character  of  the  service  performed  by  it. 

Tlie  following  annual  rates  for  depreciation 
have  been  used  as  a  basis  of  depreciating  the 
power  i>lant  equipment,  .\pparatus  has  been 
depreciated  at  these  rates  down  to  20  per  cent 
I  if  its  wearing  value,  the  wearing  value  being 
determined  by  subtracting  the  scrap  value  from 
the  cost  new.  All  power  plant  equipment  has 
been  considered  as  worth  20  per  cent  of  its 
wearing  value  as  long  as  it  is  in  operating 
condition. 

Machinery    foundations Note, 

l^oal  nnd  asli  handling  machinery l^.'r 

Fuel  oil  handling  machinery 4*"^ 

C.r;ite  and  stokers Note. 

Boilers  and   settings 31^ — 4% 

T!ri-.  (hing  and    connections 3V- — 10% 

Stack   3% 

Heaters 4— 57c 

Water  purifybng  apparatus 3% 

Pumps  B^^c 


(9)  DOUBLE  TRACK  CROSSING  WITH  DOUBLE  TRACK  CONNECTING  CURVES. 

Unit  Total 

Unit.         Quantity.                 cost.  cost. 

Price  of  double  track  crossing  with  single  connecting  curve. .  $1890.80 

'^Swi't^r'and   mate Each  2  $125.00  250.00 

TumD    froe-s  Each  10  

50   ft.    cuAred 'trick. ■.■.■.■.•.'.•.; '.:..■.'..'. Ft 4.45  222.50 

Total  cost  of  crossing $2,363.30 

(10)     DOUBLE  TRACK— THREE  P.\RT  WYE. 

Curved  track    S'HJ' 

Straight  track  included iwo.n  it. 

Unit. 

Rail   layout   delivered >,■•''  'j" 

Excavation    Cu.  yds. 

Ballast    Cu.    yds. 

Ties    B.    M. 

Spikes   Kegs 

Labor  Et. 

Total  cost   $3,437,25 

(11)     SINGLE   TRjVCK   RAILWAY    CROSSING.      DOUBLE  TRACK  ELECTRIC  OVER  SINGLE 
TRACK  STEAM.     45   TO  90  DEGREES. 

Unit. 

Layout  delivered  (tie  plates  and  joints  included) Each 

Excavation  Cu.  yds. 

Ballast  Cu.  yds^ 

Ties,   delivered Each 

Spikes  v,^^,? 

Hemlock  planking — 12  pieces.  3  in.  x  10  in.  x  lb  ft B.  M. 


583     ft. 

Unit 

Total 

Quantity. 

cost. 

cost. 
$2,500.00 

210 

$     .50 

105.00 

200 

1.50 

300.00 

2,500 

30.00 

75.00 

5 

4.00 

20.00 

583 

.75 

437.25 

Unit 

Total 

Quantity. 

cost. 

cost. 

2 

$200.00 

$400.00 

11.5 

.50 

5.75 

10 

1.50 

15.00 

16 

.70 

11.20 

% 

4.00 

2.00 

480 

25.00 

12.00 
.60 

Labor 


65.00 


Total  cost   

For  cost  of  jump  crossing,  deduct. 


Net   cost  of  jump  crossing 

(12)     DOUBLE  TRACK  CROSSING. 


Unit. 

Layout,  delivered,  $200.00  a  crossing .Each 

Exi^avation    Cu.  yds. 

Ballast    ^"•J"'?; 

Ties    delivered    Each 

Spikes    Keg 

Wire   nails ^     ,?■ 

Hemlock    plank    B.    M. 

Labor     

Total     ■ ^9S5 

(13)     PL.A.IN    CURVES.     PER   FT.    OP   SINGLE    TRACK.     7-IN.  R.\rL. 
Rail — delivery  and   shop   bending   included 


ELECTRIC  OVER  STEAM. 

Unit 
Quantity.  cost 

4 
20 
17 
30 
1 
40 
960 


200.00 

.50 

1.50 

.70 

4.00 

.03 

25.00 


$511.55 
$261.00 
$250.55 

Total 
cost. 
$800.00 
10.00 
25.00 
21.00 
4.00 
1.20 
24.00 
100.00 
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Excavation 
Ballast 


Ties  delivered    

Tie  plates    

Tie  rods   

Fish-plates    and    bolts. 

Spikes    

Labor  laying   track 


.no 
.25 
.41 
.30 
.06 
.03 
.08 
.02 
.30 


$4.45 


Air  compressors   - 4 — 5% 

Engines    ^TT^"' 

Condensers   ^'^ , ,  /  ^ 

Piping  and  covering 4 — 4^% 

Generators    3 — S% 

Switchboard  and  generator  leads 3% 

Miscellaneous  items   3 — 5% 

NOTE:  Machinery  foundations  have  been  de- 
preciated at  a  percentage  determined  from  the 
life  of  the  apparatus  supported. 

The  fixed  parts  of  stokers  depreciate  very 
little,  and  the  moving  parts  and  grates  very 
rapidly.  As  the  moving  parts  are  renewed  and 
maintained  in  good  condition,  10  per  cent  of 
the  wearmg  value  of  stokers  has  been  depre 
ciated  at  20  per  cent  per  year  for  2Vz  years, 
and  90  per  cent  or  the  fixed  parts,  at  5  per 


cent  per  year  during  the  life  of  the  machine 
Engines  and  generators  that  have  been  rt  ■ 
built  or  have  had  extensive  repairs  have  been 
credited  with  the  cost  of  repairs  at  the  time 
they  were  made,  and  this  cost  depreciated  at 
same  rate  as  machines  on  which  repairs  were 
made. 

Edgeivatcr  Power  Plant,  Chicago  &  North- 
Shore  Street  Raihvay  Compavy. — The  plant 
was  originally  built  and  put  in  commission  in 
1891.  The  boiler  equipment  then  consisted  of 
three  2.50-hp.  Heine  water  tube  boilers.  A  3-50- 
hp.  water  tube  boiler  built  by  Jno.  Mohr  & 
Son.  was  installed  in  1895.  New  tubes  were 
installed  in  the  Heine  boilers  in  1907,  and  in 


TABLE    I.— VALUE    OF  PO 

%  Depre- 
Description.               ciatior 
Machinery  foundations. .     4 

WER    PL.\: 
SHORE 

Cost 
1       New. 
$  ]1.1.?4.0C 

4.182.00 
24,350.00 

1.3iS.57 
8,672,50 

2,395,00 

1.816,00 

255,00 

49,941,37 

19.247,00 

44,020,00 

9,490.00 
2.512.00 

NT    EQUl 
STREET 

Scrap 
Value. 

$  "   i'nV.OO 
840.00 

98.23 
270.00 

403.00 

SO.  70 

18.75 

2.499.09 

1.852.00 

5.800.00 

772.00 
244.50 

$13,332.27 

1.333.23 

$14,665,50 

PMENT.      EDGEW^ 
•   RAILWAY  CO. 

Cost  new     Depre- 

less  scrap,    elation. 

$  11,184.06  $  4.740.80 

3.728.00           869.00 

23,510.00     10.161.00 

1,250.34           500.00 
8,402,50       6,301,00 

1,992.00           996.00 

1,735,30          371.57 

236.25          141,75 

47,442.28     13.728,00 

17.395.00       4,348,75 

38.220.00     14,036.00 

8,718.00       2,615,00 
2.267,50           320.00 

k.TER.      C 

Recent 
Repairs. 

HICAGO   & 

R« 
Present  ti 
Value. 
$     6.443.26 
3.313.00 
16.861.00 

848.57 
2.371.50 

1,399.00 

1,444.43 

113.25 

36.609.37 

14.898.25 

36.984.00 

6.875.00 
2.192.00 

NORTH 

>habilita- 

lon  value 

8/4/10 

$  1,730,00 

Boiler  and  settings 4 

Breeching  and  smoke 

$  2,672.00 

9,209,00 
135,00 

Stack                        ^ 

270.00 

Heaters  and  purifiers 

50%  and  total 

1.200.00 

Pumps    5 

Compressed  air  system.     5 

Engines    3-4 

Piping  and  covering 4 

Generators    3-5 

Switchboard  and  general 

leads   ■ 3 

Miscellaneotis    '. .  .2-3 

1.0S3.00 

lun.oo 

S96.00 
"7, 600.66 

29.100.00 

4.567.00 

20,156,00 

5,188.00 
1,500.00 

$10,068.00 

1.006.80 

$11,074.80 

Tot.al   

lOnijinecring,   organization 
and  incidentals,  10% 

.$179,413.50 
.     17.941..35 

$166,081.23 

16.608.12 

$182,689.35 

$59,128,87 
5,912,88 

$130,352,63 
13,035,27 

$74,238.00 
7,423,Si> 

Grand  total   

Cost  new  per  connected 

.$197,354.85 
kw.  (2,130) 
se  power  (2 
kw.   (2.130 
rse  power   ( 

$65,041,75 

$143,387,90 

$81,661,80 
92,65 

Cost  new  per  boiler  hor; 

,100) 

93.97 

Present  value  per  connected 

) 

67.32 

Prosr-nt  value  per  boiler  hoi 

2,100),... 

68.28 
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TABl^E  II. —VALUE  OF  CALIFORXIA  AVE.  POWER  PLANT    EQUIPMENT.      CHICAOO   ELEC- 


Description. 
Machinery  foundations... 
Coal  and  asli  apparatus.? 

Grates  and  stokers 

Boilers  and  settings 

Smoke  flue   

Stack  

Heaters  

Water  softening  plant 

Pumps   

Compressed  air  system'... 

Engines  

Condensers    

Pipings  and  covering 

Generators   

Switchboard  and  general 

leads  

Miscellaneous   


Vo 
Dep. 
3        $ 

Ave. 

5 
3^-4 

3% 

3 
4-5 

3 

5 

4 

3 

4 

S 


3-5 


TRIG 

Cost. 

New. 
17.403.50 
23,732.61 
14,266.82 
54,250.00 

4.651.73 
25,825,40 

4,050.00 

1,986,30 

J, 785.15 

•;24.7r 

111.300.00 

15.730.00 

57,552.04 

97,870.00 

20,729.59 
4,833.50 


TRANSIT  COMPANY. 


Scrap 
Value. 

'i',510'.66 

779.00 

1,200.00 

100.00 

535.00 

450.00 

80.00 

120.50 

16.50 

4,087.00 

350.00 

4,837.13 

8.351.00 

1,606.00 
260.00 


Cost  new 

less  scrap. 

$  17,403.50 

22,222.61 

13,487.82 

54.050.00 

4.551.75 

25.290.40 

3,600,00 

1,906.30 

2,664.65 

280.27 

107,213,00 

15.380.00 

52,714.91 

89,519.00 

19,123.59 
4,573.50 


Depre- 
ciation. 
0,971.40 
6.998.82 
4.290.50 

23.250.00 
2.3S9.70 

11,760.04 

2,074.40 

913.00 

783.45 

86.30 

42.885.00 
6,604,00 

16.137.13 

36,291,00 

6,884.49 
489.70 


Recent 
Repairs. 


$11,144,00 


Present 
Value, 

10,432.10 

16.733.79 
9.976.32 

31,000.00 
2.262.05 

14.065.36 

1,975.60 

1,073.30 

2.001.70 

138.47 

68.415.00 
9,126,00 

41,414.01 

72.723.00 

13,845.10 
4,343.80 


Total    S457.194.43       $24,282.13     $432,909.30     $168,808.93     $11,144.00     $299,526.50 

Engineering,   organization 

and  incidentals,   10% 45.719.11  2,428.21         43,290.93         16,880.89         1,114.40         29.952.65 


Grand    total    $502,910.57       $26,710.34     $476,200,23     $185,689.82     $12,258.40     $329,479.15 

Cost  new  per  connected  kilo  watt  (5.500)    $91.44 

Cost  new  per  boiler  horse  power  (4.000)   125.73 

Present  value  per  connected  kilo  watt  f 5,500) 59.91 

Present  value  per  boiler  horse  power  (4,000) 82.37 


the  350-hp.  unit  in  1909.  These  boilers  are 
still  in  use.  Two  oOO-hp.  Sterling  water  tube 
boilers  were  added  to  the  plant  in  1904. 

The  "20  in.  x  41%  in.  x  36  in.  cross  compound 
Corliss  engine  is  the  result  of  combining  two 
simple  twin  engines  in  1901,  which  were  orig- 
inally installed  in  the  plant  in  1891.  Exten- 
sive repairs  were  made  on  this  unit  in  1907. 
A  rope  drive,  designed  by  the  California  Engi- 
neering Co.,  transmits  the  power  from  this 
unit  to  two  300-K.  W.  General  Electric  gen- 
erators, also  installed  in   1891. 

An  AUis  23  in.  x  36  in.  x  60  in.  tandem  com- 
pound Corliss  engine  was  installed  in  1904. 
This  unit  in  direct  connected  to  a  750-K.  W. 
Siemens  &  Halske  generator,  installed  at  the 
same  time  after  having  been  thoroughly  re- 
built. The  third  unit  is  an  AUis  22  in.  x  42 
in.  X  48  in.  tandem  compound  Corliss  engine 
installed  in  1903  and  direct  connected  to  a 
Siemens  &  Halske  480-K.  W.  generator.  This 
dynamo  was  repaired  in  1906.  Both  of  the 
Siemens  &  Halske  machines  were  orig- 
inally in  service  for  a  period  of  several 
years  at  the  California  Ave.  plant.  Both  tan- 
dem compound  engines  had  been  rebuilt  at  the 
time  installed  in  1903-4. 

A  Westinghouse  18  in.  x  30  in.  x  16  in.  ver- 
tical cross  compound  engine  was  installed  in 
1904.  This  unit  is  bolted  to  a  300-K.  W.  West- 
inghouse booster.  Prior  to  this  date  both  en- 
gine and  generator  were  in  operation  at  the 
California  Ave.  station  and  were  not  over- 
hauled when  moved  to  Edgewater. 

-A.  300-K.  \V.  General  Electric  direct  current 
belted  generator,  recently  overhauled  and  re- 
built, is  now  kept  at  the  plant  for  emergency. 

The  main  steam  header  and  leads  were  over- 
hauled in  1904  and  about  half  of  the  old  mate- 
rial replaced  by  new.  The  exhaust  header  and 
feed  water  pipes  were  also  new  material  in 
1904. 

The  fuel  oil  system  was  first  installed  about 
fiteen  years  ago,  but  its  use  was  discontinued 
later.  In  1907,  however,  new  machinery,  tanks 
and  pipes  were  installed  w-here  needed  and  oil 
again  used  as  fuel.  The  "Best"  system  of  fuel 
oil  burning  is  employed. 

Foundations   are  of   brick  and  concrete. 
4  Oil   storage   tanks, 

1  Oil  heater  and  meter. 

2  Oil  pumps. 

1  Morris    Machine    works    centrifugal    pump 
with   motor  "Best"   fuel  oil  burners. 
The  items  of  equipment  are  as  follows : 

3  250   hp.   Heine   water   tube  boilers. 

1  350  hp.  J.   Mohr  &  Son  water  tube  boiler. 

2  500  hp.  Sterling  water  tube  boilers. 

1  Concrete   breeching   for   Sterling   boilers. 

1  Steel  breeching   for  Heine  boilers. 

1  Self-supporting    steel    stack      with      bricK 

1  l.O.'iO  hp.   Berrvman  closed  heater. 

1  1.050   hp     Baragwanath   closed   heater. 

2  72   in.   X  IS  ft.  "Horizontal  purifiers. 

1  Horizontal   duplex   teed  pump   (Snow). 

1  Horizontal    duplex   feed     pump     (Laidlow. 
Dunn    &    (jordon).  . 

2  Vertical  duplex   feed  pumps    (Blake). 

1  Horizontal   duplex  pump    (Worthington). 

1  Horizontal  duplex  pump   (Blake). 

1  No.   2  Nve  pump. 

1  Christenden    Engineering    Company   motor 

driven    air   compressor.  „„„,,„/i 

1  20   in.  X   411/2   in.  x  36  in.   cross  compound 

Corliss    engine.  ,  , 

1  23  in.  x  36  in.   x  60  in.  tandem  compound 


Corliss  engine. 

1  22  in.   X  42   in.   x  48  in.    tandem  compound 
Corliss  engine. 

1  18  in.  X  30  in.  x  16  in.  Westinghouse  ver- 
tical   compound   engine. 

Black  merchant  and  extra  heavy  pipe. 

Cast  iron  fittings  and  valves. 

Asbestos  and  magnesia  pipe  covering. 

3  300  kw.  General  Electric  generators,  belted 
type. 

1  750  kw.   Siemens   &  Halske,   D.  C.   type. 

1  4S0  kw.   Siemens  &  Halske,  D.  C.  type. 

1  300  kw.  Westinghouse  booster,  belted  type. 
IS  Feeder  panels. 

5  Generator   panels. 

1  Wattmeter    panel. 

1  15  ton  Walker  Mfg.   Co.  crane, 
Pow&  plant  repair  shop  equipment, 

California  Ave.  Pozvcr  Plant;  Chicago  Elec- 
tric Transit  Comfany. — This  plant  was  in- 
stalled in  1894.  The  equipment  then  consisted 
of  ten  300-hp.  Campbell  &  Zell  water  tube 
boilers  with  Murphy  automatic  stokers  and 
smokeless  furnaces  and  four  20  in.  x  40  in. 
X  48  in.  Eraser  &  Chalmers  cross  compound 
Corliss  engine  direct  connected  to  465-K.  W. 
Siemens  &  Halske  railway  generators. 

The  auxiliaries  for  these  engines  consisted 
of  four  Blake  10  in.  x  22  in.  x  15  in.  duplex 
jet  condensers.  New  water  cylinders  were 
placed  on  these  pumps  in  1901. 

In  1904  the  engines  were  given  a  general 
overhauling  and  the  size  increased  to  24  in.  x 
45%  in.  X  48  in.  by  removing  the  bushings 
from  the  cylinders.  At  the  same  time  heavier 
center  bearings  were  installed  and  the  small 
generators  replaced  by  one  750-K.  \V.,  and 
three  1,000-K.  W.  units  of  the  same  type  and 
make.  These  four  large  unit  machines  were 
second-hand  at  the  time  and  all  but  the  750- 
K.  W.  were  thoroughly  rebuilt  before  being 
put  in  service.  The  latter  was  overhauled  in 
1906.  At  the  present  time  the  1.000-K.  W. 
generator  for  number  four  is  being  overhauled 
:ind  a  spare  465-K.  W.  d\Tiamo  is  being  op- 
erated temporarily. 

In  1905  a  25  in.  x  48  in.  cross  compound 
Corliss  engine  was  installed  direct  connected 
to  a  1,000-K.  W.  rebuilt  Siemens  &  Halske 
machine.  This  was  originally  a  Green  Wheel- 
ock  engine  with  Hill  valve  .gear  and  had  been 
in  operation  at  the  Edgewater  plant  for  sev- 
eral years  prior  to  that  date.  At  the  same 
time  there  was  added  for  this  unit  a  new  12 
in.  X  25  in.  x  18  in.  Worthington  vertical  jet 
condenser. 

A  24  in.  x  45%  in.  x  48  in.  Eraser  &  Chal- 
mers cross  compound  Corliss  engine  direct 
connected  to  a  750-K.  \V.  Siemens  &  Halske 
s;enerator  was  added  in  1906.  These  machines 
had  been  in  operation  at  the  Western  Ave. 
power  plant  of  the  Union  Traction  Company 
for  several  years.  Eor  this  unit  a  24  ir,  x  12 
in.  simplex  vertical  belted  pump  was  converted 
into  a  10  in.  x  24  in.  x  12  in.  simplex  steam 
pump  and  placed  in  operation. 

In  1907  there  were  installed  two  500-hp. 
Sterling  water  tube  boilers  equipped  with 
Green  traveling  grates. 

The  coal  apparatus  consists  of  Harrisburg 
drag  and  bucket  conveyors  which  were  over- 
hauled and  repaired  in  1907.  Large  coal  stor- 
age capacity  is  furnished  in  the  boiler  room 
bv  overhead  steel  bunkers  and  in  the  vard  bv 


an  extensive  shed,  200  ft.  x  22  ft.     This  latter 
was  erected  in  1907. 

There  are  four  Barryman  feed  water  heat- 
ers of  the  closed  type  in  the  plant  with  an  ag- 
gregate capacity  of  approximately  4,000  hp. 

All  high  pressure  steam  and  feed  water  pip- 
ing were  installed  new  in  1907,  extra  heavy 
pipe  being  used.  The  exhaust  header  and  con- 
denser lines  have  never  been  overhauled  but 
are  in  good  condition. 

Many  repairs  other  than  those  mentioned 
have  been  made  as  needed  and  the  general 
condition  of  the  plant  was  found  to  be  good. 
The  items  of  equipment  are  as  follows: 

Foundations  are  of  brick  and  concrete. 

Overhead  steel  bunkers   in  boiler  room. 

Storage  shed  in  yard   (200  ft.  x  22  ft.). 

Harrisburg  drag  and   bucket  conveyors. 

Ash    hoppers   and    cars. 

Ash   elevator  and  elevated   track. 
10  Murphy  automatic  stokers. 

2  Greene    traveling    chain    grates. 
10  300  hp.  Campbell  &  Zell  water  tube  boilers. 

2  50O  hp.  Sterling  water  tube  boilers. 

Smoke  flues   are  of  brick  and  concrete. 

Octagonal  brick  stack   (200  ft.  x  14  ft.). 

4  Berryman   closed  heaters    (4.000   hp.). 
Jewell    System   gravity  filtration. 

2  Tanks,  11  ft.  diameter,  12  ft,  high. 
Agitating  apparatus. 

2  Hor.  Duplex  feed  pumps   (Worthington). 
1  Hor.  Duplex  feed  pump  (Smith  Vaile). 

3  Hor.  Duplex  service  pumps   (Snow). 
1  No.  3  Nye  pump. 

1  Westinghouse  locomotive   type  compressor. 
1  Crane  locomotive  type  compressor. 

5  24  in.  x  45%  in-  x  48  in.  cross  compound  Cor- 
liss   engines. 

1  25  in.  X  48  in.  x  48  in.  cross  compound  Cor- 
liss engine. 

4  10  in.  X  22  in.  x  15  in.  Blake  jet  condensers. 
1    12  in.  X  25  in.  X  18  in.  Worthington  jet  con- 
denser. 

1  10    in.    X    24    in.    x    12    in.    Simplex    vertical 
pump. 

Black  merchant  and  extra  hea%y  W.  I.  pipe. 

Cast  iron   condenser  water  lines. 

Cast  iron  fittings  and  valves.  , 

Asbestos  and  magnesia  pipe  co^'ering. 

4  1.000  kw.  Siemens  &  Halske  generators. 

2  750    kw.    Siemens    &    Halske   generators. 
1  465    kw.    Siemens    &    Halske    generator. 

51  Feeder  panels. 

6  Generator  panels. 
1  Meter  panel. 

1.000,000   C.    M.   generator   leads. 
1  20  ton  Walker  crane. 
1  20  ton  car  scale. 


Balboa  Terminal  Facilities.  Panama 
Canal. — Terminal  facilities  at  Ballioa,  the 
Pacific  entrance  to  the  canal,  will  be  in- 
creased by  (1)  remodeling  the  steel  pier 
now  in  tise,  and  (2)  by  constructing  a  con- 
crete dock  along  the  proposed  anchorage 
basin  north  of  the  dock,  now  used  in  sand 
unloading.  This  decision  has  been  reached 
after  investigations  conducted  by  two  com- 
mittees appointed  for  that  purpose.  The 
intent  of  the  work  is  to  relieve  the  conges- 
tion in  handling  freight  on  the  present 
docks,  but  it  will  be  carried  on  in  such  a 
way  that  the  improvements  made  will  be 
useful  in  the  permanent  terminal  that  will 
be  provided,  upon  the  completion  of  the 
canal,  for  the  interchange  of  cargo.  No 
plans  for  permanent  terminals  have  been 
adopted' as  yet,  but  investigations  are  under 
way  at  both  the  .Atlantic  and  Pacific  ends 
of  the  canal  preparatory  to  the  construc- 
tion of  "safe  and  commodious  harbors,"  as 
provided  for  by  the  Act  of  June  28,  1902. 

The  steel  pier  which  is  to  be  remodeled 
was  built  for  the  Panama  railroad  and  was 
first  used  in  1899.  It  is  supported  on  large 
caissons  spaced  on  93-ft.  centers:  longitudi- 
nally, is  940  ft.  long,  and  will  accommodate 
three  3,000-ton  ships  at  all  stages  of  the 
tide.  It  is  provided  with  ten  .\-franie, 
swing  boom,  traveling  cranes  of  XYz  tons 
capacity.  In  1907,  this  pier  was  increased 
from  its  original  width  of  SO  ft.  to  80  ft,, 
to  provide  space  for  two  railroad  tracks, 
supported  by  piles,  running  the  full  length 
of  the  pier.  The  floor  was  lowered,  but 
the  crane  runway  along  the  front  of  the 
pier  was  not  changed,  so  that  all  cargo 
must  now  be  lifted  over  the  runway  or 
platform  in  and  out  of  the  ships.  The 
cranes  on  this  pier  are  light,  not  in  good 
condition,  and  will  not  reach  far  enough 
over  the  ships  to  take  cargo  from  the  mid- 
dle hatches. 

.\t  the  time  the  steel  pier  was  enlarged 
two  wooden  docks  were  erected  immedi- 
ately north  of  it  and  joined  to  it.  One  of 
these  is  320  ft.  long  and  is  known  as  dock 
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A.  On  it  are  two  4-ton  traveling  crane_5_. 
The  other  dock,  known  as  dock  B,  is  6:18 
icet  long  and  has  six  4-ton  traveling- 
cranes,  duplicates  of  those  on  dock  A.  The 
total  length  of  the  three  docks  is  1,910  ft. 
These    cranes    are    designed   to    take    cargo 

'  from  the  middle  hatches  of  ships  and  de- 
liver it  under  cover  of  the  wharf.  The  total 
length  of   the   steel  pier,  and   docks  A  and 

B,  is  1,910  ft.,  but  there  is  no  connection 
between  them,  such  as  makes  it  possible 
to  use  the  cranes  interchangeably.  A  lo-ton 
pillar  crane  at  the  sea  end  of  the  steel  pier 
handles  heavy  cargo.  Five  ships  can  be 
berthed  at  the  united  docks  at  one  time, 
and  in  1909,  an  average  of  1,000  tons  of 
cargo  a  day  was  handled. 

The  roof  of  the  steel  pier  will  be  raised 
to  accommodate  cranes  of  the  type  now  in 
use  on  docks  A  and  B;  the  steel  trusses 
-will  be  so  reinforced  as  to  make  them 
■capable  of  carrying  eight  cranes  and  a  con- 
crete slab  floor  under  the  crane  runways 
level  with  the  present  floor.  Eight  new 
cranes  of  the  4-ton  type  will  be  installed 
in  place  of  the  Ij^-ton  cranes.  The  4-ton 
xranes  on  docks  A  and  B  will  be  remod- 
eled so  as  to  permit  a  more  rapid  handling 
of  cargo  between  the  legs  than  is  now  pos- 
sible. Work  on  the  steel  pier  will  be  per- 
manent in   character. 

The  reinforced  concrete  dock  will  be  700 
ft.  long  and  S7j4  feet  wide.  It  is  estimated 
that  it  will  cost  about  $130,000,  and  that 
the  dredging  necessary  to  make  a  300-ft. 
channel  to  the  dock  will  cost  about  $200,- 
000.  This  channel  will  be  enlarged  as  the 
construction  of  the  harbor  at  the  Pacific 
entrance  to  the  canal  advances.  Preliminary 
plans  provide  for  8,200  cu.  yds.  of  excava- 
tion for  the  piers  for  the  dock,  7,000  cu. 
yds.  of  concrete  in  the  piers.  2.100  cu.  yds. 
of  concrete  in  the  floor,  624,000  lbs.  of 
steel  reinforcement,  and  25,000  cu.  }'ds.  of 
backfilling.  The  estimate  of  dredging  nec- 
essarv  in  front  of  the  dock  and  leading  to 
it  is  "2,385,000  cu.  yds.,  but  all  of  this  will 
not  be  undertaken  at  the  present  time.  The 
character  of  tlie  new  dock  and  the  location 
proposed  for  it  will  make  it  part  of  the 
permanent  harbor  improvements.  The  con- 
struction of  the  dock  and  the  dredging  of 
its  approach  "will  be  done  by  the  Pacific 
Division,  and  the  cost  of  the  work  will  be 
charged  to  the  appropriation  now  available 
for  reconstruction  and  re-equipment  of  the 
Panama   railroad. 


and  further  down 
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LETTERS  TO  THE  EDITOR. 


Fill  Dams  with  Hollow  Concrete  Cores. 

Sirs:      On   my  rr'tiirn    fi-oni   Kiirope   ]    find   that 
yon   have  printed  the  article  on  Hollow   Dams, 
written    by   Mr.    Hall,   which    was    forwarded   to 
you   by  m.e.  a.s  having  been   written   by  me.     I 
wish   you   would   make   a   statement    in    one   of 
your    papers    that    the    article   was    written    by 
Newton   L.   Hall  and   the  dam   wa.s   patented  by 
him,    but   the   matter  was   forwarded   to   you   by 
me  and  that  I  am  not  the  author  of  it  and  Mr. 
Hall   should   be   given   the  credit. 
Very  truly, 
FRANK  B.   GILBRETH,   Inc. 
By  Prank  E.  Gllbreth,  President. 
New  York,  Aug.  24,  1910. 


The  Design  of  Footings  of   Re'nforced 
Concrete. 

Sirs:  The  following  refers  to  an  article  under 
the  above  title  by  Jtank  H.  Carter  in  Engi- 
neering-Contracting for  Aug.  17,  1910:  Foregoing 
any  attempt  to  say  the  last  word  on  the  subject 
it  strikes  me  as  quite  in  order  to  ask  Mr.  Carter 
to  explain  a  few  points  in  his  "easily  derived 
expressions." 

First  as  to  definitions.  Thej  ai  •_  lacking  for 
M.  and  M.  As  to  W  and  Wi  it  will  be  seen 
that  they  are  defined  as  the  identical  quantity, 
i-ameiy,,  load  in  lbs.  per  square  feet  of  tooting. 
\Vi  has  got  this  honor  in  Fig.  1  and  in  the  text 
W   gets    it. 

Suspecting  that  this  confusion  might  lead  into 
trouble  it  really  is  not  surprising  to  find  that 
l;:sl 


From  these  "expressions"  it  would  appear  that 

j_  b 

or    a  -i-  —  =  (I 

or    6  =  0 
whicli  would   indicate  a  rather  questionable  de- 
sign of  a  column  base. 

Mr.  Carter  condemns  one  way  of  calculating 
the  moments  and  mentions  three  others  wliich 
presumably  look  favorable  to  him.  It  would  be 
interesting  to  know  whicla  one  he  prefers,  and 
also  what  the  corresponding  critical  section  and 
the  fiber  stresses  would  be. 

OLAV  HELLELAND. 

Gr.ass  Valley,  Cal.,  Aug.  22,  1910. 


sion  engineer  of  the  Philadelphia  division  at 
Philadelphia,  succeeds  Mr.  Warren,  and  Mr.  J. 
Tordello,  assistant  division  engineer  of  the  Cum- 
berland division  at  Cumberland,  Md.,  has  been 
appointed  assistant  division  engineer  of  the 
Pittsburgh  division  at  Pittsburgh,  succeeding 
Mr.   C.  Johnston,   resigned. 


Method   of   Cleaning  a  Reservoir  from 
Silt. 

Sirs :  Will  you  kindly  give  me  a  practical 
opinion  of  how  I  should  proceed  to  clean 
out  an  irrigating  masonry  dam  of  the  ina- 
terial  accumulated?  The  dain  is  100  ft.  high 
and  contains  when  it  is  full  5,000,000  cu.  m. 
of  water.  By  this  accumulation  the  bottom 
gate  has  become  useless,  so  that  the  dam  can- 
not be  drained  to  its  bottom  level.  At  present 
there  is  about  10,000  cu.  m.  of  material  accum- 
ulated, and  if  not  taken  care  of  in  the  near 
future  the  upper  gate  will  also  become  use- 
less. Can  you  recommend  some  way  to  exca- 
vate this  accumulated  material  without  in- 
terrupting the  water  supply  through  the  upper 
gates  ? 

Yours  respectfully, 

"Engineering-Contractor." 
San  Luis  Potosi,  Mex.,  Aug.  23,  1910. 


PERSONALS. 

Mr.  Kitchell  M.  Boorman,  A.  B..  civil  engi- 
neer, lias  opened  an  office  as  consulting  engi- 
neer at  No.  11  Cliff  street,  New  York  city. 

Mr.  Earle  J.  Banta  has  resigned  his  position 
a.s  chief  engineer  of  tlie  Ohio  Steam  Shovel  & 
Uredge  Co.,  Cincinnati.  O..  to  take  a  similar  po- 
sition with  tlie  Vulcan  Steam  Shovel  Co.  of 
Toledo.  O. 

Mr.  J,  C.  Stevens,  formerly  district  engineer, 
T'.  f3.  Geological  Survey,  at  Portland,  Ore.,  has 
opened  an  office  at  509  Beck  Bldg.,  Portland, 
Ore.,  where  he  will  engage  in  a  hydraulic  engi- 
neering practice. 

Mr.  P.  E.  Stevens  has  resigned  his  position 
as  assistant  engineer  in  the  bridge  department 
of  the  Great  Northern  Ry.  and  has  talien  a  po- 
sition with  the  firm  of  Butler  Bros.,  general 
contractors,  St.  Paul,  Minn. 

Capt.  Edward  Gillen,  head  of  the  Gillen  Con- 
struction &  Dock  Co.  of  Racine.  Wis.,  was  in- 
jured last  week  in  an  accident  at  Cleveland.  O.. 
where  his  company  had  a  contract.  Mr.  Gillen 
sustained  a  fracture  of  the  skull. 

Mr.  T.  C.  Kyte  has  resigned  his  position  as 
chief  engineer  of  the  Pine  Bluff  &  Northern  Rv. 
and  has  accepted  a  position  with  the  Madeira- 
Mamore  Ry.,  Porto  Velho  Rio  Madeira,  Brazil. 
Mr.  Kyte  sails  from  New  Y'ork  on  Oct  5  for 
Brazil. 

Robert  Grant,  a  contractor  of  Toronto.  Out., 
died  Sept.  21  at  his  home  in  that  city  after  an 
dlness  of  some  ten  weeks.  Mr.  Grant  liad  exe- 
cuted a  number  of  large  contracts  in  Toronto, 
the  largest  of  these  being  the  construction  of 
tlie  Queen    St.    subway. 

Jlr.  William  Wright  and  Mr.  H.  P.  Hall  have 
entered  into  a  partnership  under  the  name  of 
the  Wright-Hall  Engineering  Co..  as  consulting 
and  mechanical  engineers.  They  will  make  a 
specialty  of  the  design,  construction  and  equip- 
ing  of  industrial  plants,  railroad  shops,  car 
iilants,  power  plants,  etc.  The  offices  of  the 
company  are  in  the  Fisher  Bldg..  Chicago,  111. 

.Mr.  .Icronie  Cochran.  C.  E.,  M.  C.  E..  con- 
sulting engineer.  Houston.  Tex.,  has  accepted  a 
position  as  designing  engineer  with  the  Corru- 
gated Bar  Company,  National  Bank  of  Com- 
merce Bldg,.  St,  Louis,  Mo.  Mr.  Cochran  was 
for  several  years  with  the  Phoenix  Bridge  Co 
Phoenixville.  Pa.,  and  has  also  been  professor  of 
civil  engineering  at  the  John  B.  Stetson  Uni- 
versity, DcLand.  Fla. 

The  following  changes  have  been  made  in  the 
engineenng  department  of  the  Baltimore  & 
Ohio  R,  R.:  Mr.  C.  D.  Swingly.  division  engi- 
neer of  the  Connellsville  division  at  Connells- 
ville.  Pa.,  has  been  appointed  division  engineer 
of  the  Pittsburgh  division,  with  office  at  Pitts- 
\'V"'S'i,  .s.V.Cf^eeding  Mr.  L.  P.  Rossiter.  resigned 
,,"';  .PnunP  Petri,  division  engineer  of  the  Ohio 
division  at  Parkersburg.  W.  Va.,  succeeds  Mr 
Swinciv,  and  Mr.  G.  T.  Warren,  division  engi- 
■"-"■  ■•'  •"'  Shenandoah  division  at  Winchester 
^  !?  Mr.  Petri.     Mr.  E.  T.  Brown,  divi- 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i .  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Chicago  Concrete  Mixer. — Paper,  syjxoV'  ins.. 
12  pp.     221  Grand  Ave..  jMilwaukee.  W^is. 

A  new  pamphlet  wliich  gives  description  of 
two  new  sizes  of  Chicago  mixers  and  also  of  the 
old  sizes,  all  of  which  have  been  given  new 
numbers  to  designate  the  size.  Gives  table  of 
useful  information  as  to  capacities  per  liour  and 
weights  of  the  various  machines. 

Second-Hand  Machinery. — Paper,  3^/i'xoV"  Ins.; 
32  pp.  Willis  Shaw  Machinery  Co.,  171  La  Salle 
street,  Chicago. 

This  is  the  September.  1910.  pamphlet,  wliich 
contains  a  list  of  machinery  of  all  kinds  for  con- 
tractors' use  which  is  for  sale.  The  location  of 
the  macliines  is  given  and  also  a  brief  descrip- 
tion indicating  size  and  condition. 

Oil  Engines. — Paper;  SxlO^A  ins.;  12  pp.  De 
La  Vergne  Machine  Co.,  foot  of  East  13Sth  St.. 
New  York. 

The  De  La  Vergne  Company  herewith  present 
Bulletin  No.  101.  a  complete  illustrated  descrip- 
tion of  the  newest  type  of  oil  engine.  Type  "F. 
H.."  which  it  is  claimed  excels  in  thermal  ef- 
ficiency any  practical  engine  heretofore  obtain- 
able, and  producing  power  at  one-half  cent  per 
K.  W.   hour.     Test  tables  are  given. 

Melrose  Convertible  Wagon  Bed. — Paper;  9x15 
Ins.;  20  pp.  American  Wagon  Co.,  State  and 
Adams  Sts..   Chicago,  111. 

A  practical  catalog  containing  descriptions  and 
illustrations  of  the  Melrose  convertible  wagon 
bed  in  various  positions  for  as  many  purposes. 

Richter's  Precision  Instruments. — Paper;  6x9 
Ins.;  S  pp.  Koleschc  &  Co..  13S  Pulton  St.,  New 
York. 

A  circular  describing  the  Richter  drawing  in- 
struments and  draftsmen's  supplies.  Prices  are 
given. 

Havemeyer  Steel  Bars. — Paper;  5J^x7  Ins.;  4 
pp.  The  Concrete  Steel  Co.,  29  Broadway.  New 
York. 

A  circular  showing  section  of  reinforcing  bars 
m.ade  by  tills  company  and  brief  remarks  as  to 
advantages  of  this  type  of  bar. 

S.  P.  F.  Compound. — Paper;  5^ixS%  Ins.;  6  pp. 
Bruno  Grosche  &  Co.,  27  William  St.,  New  York. 

Polder  describing  and  illustrating  the  use  of 
S.  P.  P.  wood  preservative  and  waterproofing 
compound. 

Engineering  Instruments. — Paper;  8xl0',4  Ins.; 
6S  pp.  Bauschc  &  Louib  Optical  Co.,  Rochester, 
N.   Y'. 

An  artistic  and  complete  catalog  recently  pub- 
lished which  contains  illustrations,  descriptions 
and  prices  of  surveying  instruments  for  various 
purposes.  This  is  a  field  which  the  Bausch  & 
Lomb  Optical  Company  has  entered  after  con- 
solidation with  Saegmuller  interests,  including 
the  firm  of  Pauth  &  Co..  Washington,  D.  C,  and 
also  a  later  consolidation  with  the  Carl  Zeiss  Co.. 
of  Jena.  Germany. 

Fireproof  Booths,  Etc. — Paper;  3',^xG  Ins.;  16 
pp.  The  Johns-Manville  Co.,  100  William  St., 
New  Y'ork. 

This  booklet  illustrates  portable  asbestos 
wood  and  asbestos  curtain  booths  for  moving 
picture  macliines  as  well  as  other  fireproof  ne- 
cessities for  theaters  and  other  buildings. 

Vulcanite  Portland  Cement. — Paper;  3^x6  ins.; 
4  pp.  Vulcanite  Portland  Cement  Co.,  Fifth 
Avenue  liuilding.  New  Y''ork. 

A  folder  describing  method  of  bonding  new 
concrete  to  old,  and  of  preventing  the  dusting  of 
cement  floors.  "This  folder  is  designated  by  the 
company  as  T.  W.  K.  No.  5. 

Sand  Craft.— Paper;  3^4x6  Ins.;  20  pp.  J.  R. 
Bettnn.   ITS  Washington  St..  New  Y'ork. 

This  pamplilet  describes  the  injector  sand 
blast  apparatus,  witli  practical  directions  for 
operation,  Por  cleaning  buildings,  steel  work, 
castings,  removing  paint  and  scale  and  many 
other  similar  purposes.  Sizes  with  capacity  in 
pounds  of  sand  and  air  pressure  necessary  are 
given. 

Cast  Iron  Pipe.— Cloth;  Sx5>4  ins.:  112  pp. 
Glamorgan  Pipe  &  Foundry  Co..  Lynchburg.  Va. 

A  very  complete  and  useful  catalog  containing 
complete  diagrams  of  different  sizes  and  shapes 
of  cast  iron  pipes,  with  prices.  A  discussion  of 
tlie  life  of  cast  iron  pipe  is  given  from  a  re- 
print.    Tables  and  useful  information  are  given. 
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Tlie   gi-and   total    of   ex- 
T,.       T^    .  cavation    on    the    Panama 

ihe    Doings     Canal      in      August      was 
of  the  2.813.462  cu.  yds.,  of  which 

Vv  eek.  2.757,990     cu.     yds.     were 

charged  to  "work  excava- 
tion"  and    55,472   cu.    vds. 
to   "plant."     The  dry  excavation  amounted 
to  1,775,072  cu.  vds.  and  was  principally  by 
steam  shovels.    The  dredges  removed  1.038,- 
390   cu.    yds.    in   addition     to     the     amount 
pumped  into  Gatun  Dam  by  suction  dredges 
Two   large   bridge  contracts   have   been   let 
recently.     One  of  these  called  for  the  con- 
struction  of  a   high   level   bridge   at    Queen 
St.,    Toroto,    Ont.      The    contract    for    this 
bridge  was  let  to  the  F.  H.  AIcGuigan  Con- 
struction Co.,  of  Toronto,  Ont.,  at  $193,000. 
The    other   contract    calls    for   a    long   rein- 
forced concrete  bridge  over  the  Eel  River 
12  miles  from   Eureka.   Cal.     This  contract 
was  let  to  the  Pacific  Construction  Co    San 
Francisco,  Cal.,   at  $245,967.     The  bridge  is 
to  have  seven  spans  and  is  to  be  24  ft.  wide, 
and    including   approaches   will   be  2.900   ft.' 
long.— Bids  are  now  being  asked  at  North 
Yakima,   Wash.,  by  the   U.   S.   Reclamation 
Service  for  the  excavation  of  about  12,  miles 
of   sub-lateral   for   the   Treton    Unit   of   the 
Yakima  Project.— The  past  week  has  seen 
some  interesting  developments  in  projected 
railroad  construction  work  in  Canada.     The 
chief  feature  is  the  announcement  that  the 
Hudson   Bay  &  Pacific  R.v.  has  secured  all 
money  necessary  for  the  construction  of  iti 
proposed   line  from   Prince  Albert  to  Hud- 
son Bay  and  that  construction  work  was  to 
be    rushed.      Another    feature    is   the   state- 
ment  that   the   Canadian   Northern   was   to 
call      for     tenders      for     the      construction 
of      Its      line      between       Chilliwack       and 
Lytton,  at   the  junction   of  the   Fraser  and 
Thompson    Rivers,   a   distance    of   about   90 
miles.      This   will    consist   mostly   of   heavy 
rock   work   along  the   south   branch   of   the 
Fraser   River.— The   principal   railroad  con- 
struction  contract   of   the   week  appears   to 
have    been    secured    by    Erickson    &    Peter- 
son, San  Francisco.     The  contract  is  said  to 
call  for  the  construction  of  63  miles  of  road 
bed   for   the   California   Northeastern   R.   R. 
trom    Volcano   Ash    to    Indian    Reservation 
in  California.     The  road  will  be  built  over 
the  mountains  and  will  be  a  difficult  piece 
of   work. — Other   railroad   contracts   of   the 
week    include    the    following:      Janse,    Mc- 
Donnell  &  Timothy  for  clearing  the   right 
of  way  and  grading  of  the  Cowichan  Lake, 
Canada,  branch  of  the  Esquomalt  &  Nana- 
inio   R.   R.;  J.   G.   White  &  Co.,  Inc.,   New 
lork,   a  $150,000   contract   for  the   erection 
ot  railroad  shops  at  Mavfield.  Va.,  for  the 
Aew  York,   Ontario   &  Western  Ry.;  J.  B. 
Orman  &  Co..  Greeley.  Colo.,  for  construe  - 
ing  the  first  43  miles  of  the  Denver,  Lara- 
mie &  Northwestern  R.  R.  bevond  Greeley: 
Jones  Bros.,  Harrison  Bldg..  Columbus.  O., 
for  the  grading  and  filling  of  tae  line  of  the 
Cheasapeak    &   Ohio   RJ^    of   Indiana    (Chi- 
cago,   Cincinnati    &    Louisville)    across   the 
Mill    Creek     bottom     at      Cincinnati. — Two 
.irge  lock  and  dam  contracts  have  recent- 
!>•  been  awarded  by  the  U.  S.  Government. 
The  largest  of  these  was  the   contract  for 
constructing  Lock  and  Dam  No.  9,  on  the 
Ohio    River   at    New   Cumberland.   W.   Va. 
This  contract  was  let  to  the  National  Con- 
struction  Co..   Evansville,  Ind.,  at  $912,456. 
The  contract  for  dam  No.  7  was  awarded  to 
••jl  J-  P.  Gillespie  Co.  of  Pittsburg,  at  $750.- 
645.  Work  on  these  two  dams  is  to  be  start- 
ed Oct.  1.     The  contract  for  Vd-  -r.d  dam 
No.  17  on  the  Black  &  V.' r  i.. 


was  let  to  B.  II.  Hardaway,  Columbus,  Ga 
at  $492,000.— Bids  were  opened  Sept.  19  by 
the  City  of  Oklahoma  Citv,  Okla.,  for  a 
large  amount  of  asphalt  paving  work.  The 
estimated  cost  of  this  work  was  $984,927, 
and  the  bids  received  will  be  found  under 
Roads  and  Streets  in  the  Construction  News 
Section  of  this  issue. 


There  died  last  week  in 
The  Man        '•'«    charity    ward    of    one 
^X7u       n      ij    .    °^    ^^^    hospitals    in    New 
Who    Couldn  t  York  City  a  man  who  in 
Come  Back.     '''^  early  nineties  was  well 
known    in     almost     every 
large     railroad     construc- 
tion   camp    in    the    west.      His    name    was 
V\  illiam    Garnahan    and    he   had    as    a    con- 
tractor   handled    successfully     many      large 
pieces     of     construction     work.      His     luck 
changed,   however,   and   he   became   succes- 
sively   a    sub-contractor,    a    superintendent 
of    construction,    a    foreman,    and    in     1898 
w-as  cook  in  the  railroad  construction  camp 
of  a  contractor,  whom  we  will  call  Galvvay 
because  that  is  not  his  name.     It  was  here 
that   the  event   occurred   which   put   Garna- 
han  out    of   the   dirt    moving   business    for- 
ever.     Galway    lived    on    the    job    and    for 
his  convenience   had  erected  a  small  house 
which    he    used    as    his    headquarters        \s 
Ganahan   was  a  likeable  sort  of  fellow  and 
a  good   mixer  of  drinks,  he  was  employed 
most    of    the    time    at    headquarters       the 
contract  was  a  large  one  and  both  the  gen- 
eral contractor  and  the  sub-contractors  were 
making  a  good  deal  of  money.     It  was  the 
custom   for   several    of   the   sub-contractors 
to   assemble    each   night   at    Galway's   oflSce 
and   engage  in  a  game  of  poker,  at  which 
considerable  sums  of  money  were  won  'and 
lost       Garnahan    in    his    role    of    mixer    of 
drinks   was   always   in   attendance   at   these 
parties  and  when  his  services  were  not  re- 
quired would  sit  watching  the  game      One 
day  an   agent   for   a   new  kind   of  high   ex- 
plosive  left   a    50-pound   box   of   his   goods 
at   Galway's   headquarters.     In   the   evening 
Galway    opened    the    box    and    showed    the 
contents    to    several    sub-contractors    who 
had  assembled  for  their  usual  game.     The 
box    was    then    placed    at    one    end    of   the 
room    and    forgotten    for    the    time    being 
About  a  week  later  Galwav  and  his  friends 
got  together  for  another  game.     They  had 
been  paid  for  their  monthly  estimates    and 
as  a  result  the  stakes  were  unusually  heavy 
there  being  nearly  $2,000  in  the  bank.    Gar- 
nahan,  as    usual,    sat    watching   the    game 
Suddenly   one   of   the   players    threw   down 
his   cards  and   dove  for  the   door.     Galway 
and   the   others    followed   him,    for   over   in 
one   corner   of   the    room   all   afire   was   the 
box  of  high  explosive.     The  outer  cover  of 
the  box  had  burned  oflf  and  the  flames  were 
reaching  out  for  the  paper  -wrapped  around 
the  dynamite.     Garnahan   did   not  join   the 
flight.     He   had   planned   the   whole    thing- 
he  had  removed  the. dynamite  from  the  box 
and  had  started  the   fire:  and  now  he  pro-     • 
ceeded  to  gather  in  the  money  the  players 
had  left.     This  done  he  took  several  st'-  ks 
ot  dynamite  from  his  coat,  lighted  the  fuse 
and  slid   out   into  the   darkness.      Present'ly 
there   was  an   explosion   and  when   Galway 
and  his  men  came  back  the  house  had  dis- 
appeared.    As   never  a   trace   of   Garnahan 
could   be    found,   it   was    concluded   that   he 
remained  m  the  house,  trving  to  put  out  the 
fire  and  so  lost  his  life.     That  was  the  ver- 
sion  given   in   the   newspapers,   and   Garna- 
han,   reading    these    accounts,    was    highly 
amused,     A  few  days  later  he  appeared  in 
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Xeu-  York.  Here  his  money  lasted  but  - 
short  time.  He  didn't  dare  go  back  to  con- 
struction work,  for,  although  he  was  sup- 
posed to  be  dead,  he  knew  that  some  of  his 
old  acquaintances  would  be  sure  to  recog- 
nize hini.  So  he  stayed  around  New  York 
getting  work  when  he  could,  and  finally  be- 
came a  bum  and  a  panhandler.  The  abovp 
IS  his  story  as  he  told  it  to  a  newspaper 
reporter  a  few  days  before  his  death. 

Short  story  writers  have 
begun    to    appreciate    the 
The  "human  interest"  features 

Sand    Hoe       °^  construction  work,  and 
»■     as  a  consequence  the  last 
few    years    have     seen    the 
I  •  u    -J     ,•    P""ting   of   many   stories, 
m    which    idealized    engineers,    contractors 
aiid  workingmen  played  the  lime  light  part' 
The  structural  steel   workers  and  the   rock 
men  have  been  written  up,  and  now  comes 
a  writer  in  the  Saturday  Evening  Post  with 
a  verse  to  the  compressed  air  worker— the 
band    Hog,     This   verse   is   somewhat  long 
so  we  only  reprint  a  portion  of  it    as  fol- 
lows: 

The    Sand    Hog. 
He's  fifty  inches  round  tlip  chest 

His  leather  lungs  are  sound 
His  heart  must  stand  the  air  compressed 

In  caissons  underground; 
Uith  pressure  hammering  his  ears 

His  shovel  in  his  hand 
He  worlfs— in  several  atmospheres— 
And  burrows  in  the  sand. 

Beneath  the  "lock'' 

He  spends  his  time; 
He  seeks  bed-rock 

Through  silt  and  slime. 
And  blithely  takes 

His  chances  w-here 
For  us  he  makes 

A  Thoroughfare: 

The  job  would  never  have  a  start 
•  .u^'"'"""  ""^  Draftsman's  w'it- 
J  he  Ironworker  does  his  part 

The  JIason  adds  a  bit; 
Tiiey  do  their  work— remember  thai—  ■" 

But  also  please   recall. 
The  Sand  Hog  certainly  is  at 

The  bottom  of  it  all. 

When  he  is  through 

Right  on  his  heel 
May  come  the  crew 

With  stone  and  steel; 
But   till  he's  done 

They  wait  their  dav. 
For  he's  the  one 

Who  clears  the  way. 


It  is  nothing  uncommon 

for    a    politician    to    turn 

Mr.   btubbs      contractor,    for    the    time 

of  Kansas.      ''^'■"^     ^^     least— politics 
and  contractors  are  some- 
times near  second  cousins 
■  .■         ,  ,         'n    some    of     the     eastern 

cities— but  when  a  contractor  gives  up  con- 
tracting   for    a    political    life    it    is    unusual 
enough   to   be  worthy  of  a  note  here.     We 
will   accordingly  devote   this   paragraph   to 
u.    K.    btubbs,    the    present     governor     of 
Kansas.     Mr.   Stubbs   broke   into  the   polit- 
ical game  in  1903.  being  elected  a  member 
ot  the  State  Legislature  for  that  vear.     This 
session  of  the  legislature  was  a  busy  one  for 
liim  and  before  it  had  ended  the  politicians 
knew  that  something  was  happening.  When 
ine   Republican   State  Convention   was  held 
a    year    and    a    half   afterward,    Mr.    Stubbs 
"■3^.  chairman   and   its  dominant   force.     In 
190:)  he  was  returned  to  the  State  Legisla- 
ture  and   was   speaker   of  the   House.      He 
kas   re-elected   in    1907,  and   in   1908  he  be- 
came   governor.      This   year   he    will    again 
be  a   candidate,  and   if  he   wins   there   is  a 
more    than    a    possibility    that    the    U     S 
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Senate  in  1912  will  have  as  one  of  its  mem- 
bers a  former  contractor.  Such  in  brief 
is  his  political  career.  As  a  contractor  he 
took  up  the  gentle  art  of  dirt  moving  in 
1881.  At  that  time  he  was  23  years  old 
and  was  farming  it  on  his  own  hook  at  Doug- 
las County,  Kan.  He  owned  a  couple  of 
plug  teams  and  was  reputed  to  have 
amassed  an  easy  competency  of  some 
$500.  When  he  had  gotten  in  his  crops 
that  summer  he  took  his  plug  teams  over 
into  Jefferson  County,  where  the  Leaven- 
worth &  Southwestern  R.  R.  was  then  un- 
der   construction,    and    put    them    to    work 


on  the  grade,  driving  one  of  them  himself 
and  hiring  a  man  to  chase  the  other.  With- 
in three  months  he  had  taken  a  sub-con- 
tract, on  his  own  behalf  and  was  an  em- 
ployer of  labor.  He  liked  the  game  so 
well  that  thereafter  he  took  many  small 
grading  contracts,  and  by  1892  he  was 
worth  $10,000  or  $15,000.  In  1893  he  formed 
the  Stubbs  Construction  Co.,  and  in  that 
year  he  began  to  make  his  first  real  money, 
operating  on  the  Chicago  Drainage  Canal. 
The  canstruction  company  was  on  this 
job  for  four  years  and  its  net  profits  for 
the   period  were   said   to   be  in   the   neigh-  • 


borhood  of  $200,000.  After  that  the  com- 
pany extended  its  operations  to  all  parts 
of  the  United  States.  Perhaps  the  largest 
contract  executed  by  the  company  was  the 
construction  of  the  Kansas  City-St.  Louis 
line  of  Rock  Island.  Along  in  1905  or 
1906  Mr.  Stubbs  became  so  immersed  in 
politics  that  his  contracting  business  no 
longer  interested  him,  and  he  accordingly 
sold  it  out.  At  that  time  the  company  had 
offices  in  Los  Angeles,  Kansas  City,  Chi- 
cago and  Omaha.  Its  annual  contracts  ran 
as  high  as  $5,000,000  and  it  often  employed 
more  than  5,000  men. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

The  Montgomery  Traction  Co.,  Montgom- 
ery, Ala.,  has  been  granted  a  franchise  for  ex- 
tending its  Cloverdale  street  car  line  for  about 
a  half  mile  to  the  campus  of  the  Methodist 
College  for  Women  near  Montgomery. 

The  Louisville  &  Nashville  R.  R.  is  said  to 
be  planning  to  have  a  survey  made  at  once  to 
ascertain  the  feasibility  of  extending  its  line 
fronx  Tuscumbia,  in  Colbert  ccunty,  to  Rus- 
sellville. 

It  has  been  announced  in  Anniston,  Ala., 
that  work  will  begin  in  a  short  time  and  be 
completed  before  the  end  of  the  year  on  the 
construction  of  the  Seaboard  Ry.  to  that  city 
from  Jacksonville.  The  company  has  inves- 
tigated terminal  facilities  at  Anniston  and 
rights  of  way  for  the  proposed  branch  which 
are  valued  at  several  thousand  dollars  and 
which  under  terms  of  the  franchise  will  be 
granted  the  company  by  the  City. 

The  Tuscaloosa  Mineral  R.  R.  Co.  has 
completed  surveys  and  has  received  the 
capital  for  the  construction  of  a  21-mile 
line  to  Brookwood,  Ala.  Construction  con- 
tracts will  be  let  soon.  The  chief  engineer 
has  not  been  named  as  yet.  F.  G.  Blair, 
Tuscaloosa,  Ala.,  is  president. 

Arkansas. 

The  Fort  Smith  &  Van  Buren  R.  R.  Co.,  of 
Fort  Smith,  Ark.,  has  about  completed  pre- 
liminary stu'veys  for  its  proposed  line.  The 
company  has  just  been  granted  a  franchise 
and  right  of  way  at  Fort  Smith. 

An  announcement  reported  to  have  been 
made  by  C.  W.  Dodson.  General  Superinten- 
dent of  the  Memphis  Dallas  &  Gulf  R.  R.  Co., 
is  to  the  elYcct  that  survey  for  the  extension 
of  the  road  from  Murfreesboro,  Ark.,  to 
Graysonia  will  be  completed  soon.  Grading 
\york  will  then  be  started  and  the  construc- 
tion of  the  line  rushed  to  completion. 

Engineers  are  now  running  lines  for  the 
construction  of  the  proposed  Missouri,  Arkan- 
sas &  Texas  R.  R.  and  have  28  miles  comple- 
ted in  Newton  County.  It  is  believerd  neces- 
sary to  bore  a  tunnel  through  the  mountains 
from  which  the  proposed  line  will  drop  down 
to  Mulberry  Creek  and  thence  south  through 
Fort  Smith,  Ark.  Manager  of  Business  Af- 
fairs of  the  company  at  Fort  Smith,  .\rk.,  has 
asked  the  city  for  a  subscription  of  $2-5,000  to 
be  turned  over  to  the  railroad  when  trains  are 
operating. 

Efforts  are  being  made  by  citizens  of  Mena, 
Ark.,  to  organize  a  company  to  build  a  line 
from  Mena  to  Hot  Si)rings.  W.  M.  Pipkin 
and  A.  H.  Scroggins,  Mena,  .^rk.,  are  inter- 
ested. 

Details  of  construction  have  been  arranged 
by  the  officials  of  the  Stuttgart  &  Rice  Belt 
R.  R.  and  grading  work  is  being  pushed  rap- 
idly. Material  including  steel  is  already  at 
Mena  and  the  outlook  for  the  early  completion 
of  the  work  is  favorable.  George  C.  Lewis, 
DeValls  Bluff,  Ark.,  is  president  of  the  com- 
pany. 

Work  has  been  started  by  Ball  &  Peters, 
Little  Rock.  .'\rk.,  on  their  contract  for  the  con- 
struction of  a  line  of  track  five  miles  in 
length,  from  the  White  River  Division  of  the 
Iron  Mountain  to  a  gravel  pit,  whence  the 
ballast  for. both  the  new  and  the  old  line  of 
track   from   Newport  to   Little   Rock  will  be 


taken.  The  new  track  leaves  the  main  line  of 
the  White  River  Division  of  the  Iron  Moun- 
tain seven  miles   from  Diaz. 

California. 

The  Ocean  Shore  Ry.  Co.,  52  Eleventh  St., 
San  Francisco,  has  petitioned  the  Board  of 
Supervisors  at  San  Francisco  for  a  five-year 
extension  of  the  permit  in  its  franchise  to 
construct  the  tracks  of  its  Richmond  and  Sun- 
set concessions  as  well  as  the  right  of  way 
across  the  park.  The  grant  of  October  .J,  1905. 
was  conditioned  upon  work  beginning  within 
one  year,  and  being  completed  within  five. 
Some  work  has  been  done  upon  the  route  to 
conform  to  the  first  part  of  this  obligation, 
and  the  five-year  extension  has  been  requested 
from  next  Oct.  .5,  when  the  permit  by  its  terms 
will  lapse. 

The  Santa  Fe  Land  Improvement  Co.  is  re- 
ported to  have  purchased  for  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  the  old  Keller-Kerch- 
hoff  right  of  way  extending  from  the  heart  of 
San  Diego  to  Del  Mar,  about  19  miles  north. 
The  route  shortens  the  distance  between  San 
Diego  and  Del  Mar  by  four  miles  and  elim- 
inates several  big  grades.  It  is  said  by  secur- 
ing this  right  of  way  the  Santa  Fe  will  carry 
out  the  plans  for  the  boring  of  a  tunnel 
through  Oledad  mountain,  thus  enabling  pas- 
senger trains  to  make  the  trip  between  Los 
Angeles  and  San  Diego  in  three  hours,  effect- 
ing a  saving  of   1%  hours. 

Hillyer,  Stringham  &  O'Brien,  were  the 
only  bidders  for  the  proposed  Parnassus  Ave. 
railway  franchise,  the  line  to  be  a  continua- 
tion of  the  Masonic  Ave.  line  and  start  from 
Third  and  Parnassus  to  Judah  (J)  St.,  thence 
to  Ninth  Ave.  and  on  to  Pacheco  St.  in  San 
Francisco,    Cal. 

The  Los  Angeles-Pacific  R.  R.  Co.,  is  to 
start  work  at  once  relaying  and  repaving  the 
tracks  of  Sunset  Boulevard.  A  contract 
amounting  to  about  $500,000  has  already  been 
let  for  the  work,  which  will  include  the  in- 
stallation  of  heavier   rails. 

Work  is  about  half  completed  on  the  Rock- 
lin  cut  off  of  the  Southern  Pacific  from  Rock- 
liii  to  Colfax,  Cal,,  a  distance  of  about  40 
miles.  Construction  has  been  under  way  about 
22  years  and  it  is  estimated  that  the  neces- 
sary time  for  completion  will  be  another  two 
years.  The  cost  is  approximately  $2,000,000. 
Erickson  &  Petterson,  .San  Francisco,  are  the 
largest  subcontractors,  their  line  being  from 
Applegate  to  Rocklin.  They  have  many  tun- 
nels and  many  fills  and  bridges  yet  to  con- 
struct. The  Utah  Construction  company  has 
finished  its  work  from  Applegate  to  Colfax. 
All  the  cuts  and  fills  are  made  v.itfi  the  use 
of  large  steam  shovels.  ^  At  Applegate  there 
is  one  tunnel  a  quarter  of  a  mile  long,  while 
at  .\uburn,  crossing  the  Auburn  ravine  and 
the  Sacramento  road,  is  to  be  a  steel  bridge 
300  ft.  long  and  100  ft.  high. 
•  It  is  believed  in  Petaluma,  Cal.,  that  another 
contract  will  soon  be  let  for  the  extension  of 
the  Northwestern  Pacific  toward  Humboldt 
Bay.  At  the  present  time  about  400  men  are 
engaged  in  the  work  at  the  Petaluma  end. 
Steel  is  laid  for  a  distance  north  of  Willits 
and  the  balance  of  the  13  mile  contract  will  be 
finished  as  soon  as  possible.  On  the  Eureka 
end  of  the  gap  a  similar  state  of  affairs  ex- 
ists.     .V   large   number   of   men   are   at   work 


and  the  first  big  tunnel  has  been  completed. 
With  the  completion  of  the  work  now  under 
way  at  Willits,  there  will  be  but  a  gap  of  less 
than  70  miles  to  complete  the  line  from  San 
Francisco  to  Humboldt  bay. 

John  Ward  of  San  Francisco,  foreman  of 
a  construction  crew  engaged  in  extension 
work  on  the  Northwestern  Pacific  R.  R.  near 
Dyerville,  south  of  Eureka,  was  instantly 
killed  Sept.  14  and  two  members  of  the  crew 
were  badly  injured,  one  perhaps  fatally,  when 
through  a  misunderstanding  of  orders  a  blast 
on  the  mountain  side  was  prematurely  set 
off.  Ward  was  buried  beneath  tons  of  rock 
and  debris,  which  were  hurled  from  the 
mountain  side  on  the  workmen  in  the  canyon 
below.  The  injured  men  were  not  directly 
in  the  path  of  the  avalanche,  but  Ward  was 
completely  covered  from  sight. 

Erickson  &  Peterson,  San  Francisco,  Cal, 
are  stated  to  have  been  awarded  the  contract 
for  the  construction  of  03  miles  of  railroad 
for  the  California  &  Northeastern  R.  R. 
Work  will  begin  at  once,  as  the  line  must  be 
completed  in  2%  years.  The  road  will  be 
built  from  Volcano  Ash  to  Indian  Reserva- 
tion, over  the  mountains,  and  it  is  a  difiicult 
piece  of  work.  The  amount  of  dirt  and  rock 
to  be  removed  is  about  65,000  cu.  yds  to  the 
mile. 

Colorado. 

The  Denver  City  Tramway  Co.,  John  Evans, 
Chief  Engineer,  Denver,  Colo.,  is  to  have 
work  started  on  an  extension  into  Valverde 
as  soon  as  the  Alameda  Ave.,  Denver,  sub- 
way is  completed.  This  subway  is  to  extend 
under  all  the  railroad  tracks.  It  will  really 
be  a  part  of  the  Valverde  line.  The  subway 
will  cost  $180,000  to  $200,000.  The  tramway 
company  is  also  considering  building  from  the 
present  terminus  of  its  17th  Ave.  line  at  City 
Park,  out  18th  Ave.,  through  Dowington. 

The  Denver,  Laramie  &  Northwestern  R. 
R.,  W.  D.  Hodge,  Chief  Engineer,  Denver, 
Colo.,  recently  sold  $310,000  worth  of  bonds 
in  Chicago  and  now  has  over  $500,000  avail- 
able for  construction  purposes.  Work  on  the 
line  west  of  Greeley  will  be  started  at  once. 
The  work  beyond  Greeley  will  be  in  charge 
of  J.  B.  Orman  as  contractor,  the  first  con- 
tract including  43  miles  of  road. 

The  Laramie  &  Hahns  Peak  &  Pacific  R.  R., 
R.  D.  Stewart,  chief  engineer,  Laramie,  Wyo., 
has  given  out  the  route  by  which  it  will  reach 
Steamboat  Springs  froin  its  present  terminus 
at  Coaldale  in  North  Park.  The  road  will 
cross  the  range  along  the  south  fork  of  Elk 
river  to  its  junction  with  the  middle  fork  and 
follow  the  stream  to  Steamboat.  It  is  ex- 
pected that  the  grade  will  average  only  2  per 
cent  and  there  will  be  one  tunnel  and  only  one 
switchback.  It  is  stated  that  the  work  of  con- 
struction will  be  vigorously  pushed. 

The  Fairview  &  Intermountain  R.  R.  Co. 
has  filed  its  articles  of  incorporation.  The 
company  has  a  capital  stock  of  $250,000  and 
will  have  its  headquarters  at  Delta,  Colo. 
According  to  the  articles  of  incorporation,  one 
branch  of  the  line  is  to  run  from  Delta  to 
Cedaredge.  Another  spur  is  to  go  to  the 
Fairview  coal  mines  at  the  edge  of  the  moun- 
tains. A  third  branch  is  to  run  from  Delta 
along  the  California  Mesa  to  its  upper  end, 
in   Montrose  County.     The  incorporators  are 
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Charles  G.  Mantz  of  Denver,  Mudge  Ziegler, 
Henry  Ziegler  and  Watson  Ziegler  of  Fort 
Collins  and   B.   F.   Hubbard  of   Chicago. 

It  is  rumored  in  Redville,  Colo.,  that  Bulke- 
ley  Wells  and  Associates  arc  contemplating  a 
survey  for  the  construction  of  a  railroad  from 
Placerville  and  extending  down  the  river  to 
the  sawmill  plant  of  the  San  JNIiguel  river 
canal  promoters,  following  the  river  to  a  point 
north  of  Norwood,  swinging  into  the  Coven- 
try and  from  thence  to  Dry  Creek  basin  by 
way  of  Lily  lands,  practically  lining  up  with 
the  ditch  survey. 

Florida. 

The  Tampa  &  Jacksonville  Ry.,  F.  S.  Par- 
rigin,  Chief  Engineer,  Gainesville,  Fla.,  is  said 
to  be  planning  to  rush  construction  work  along 
the  line  of  its  proposed  extension. 

Georgia. 

The  City  Suburban  Ry.  Co..  of  Brunswick, 
Ga.,  F.  D.  M.  Strachan,  President,  has  applied 
to  the  State  Railroad  Commission  for  author- 
ity to  issue  stocks  and  bonds.  The  application 
is  for  $100,000  issuance  of  common  stock  and 
$200,000  in  bonds  to  pay  off  indebtedness,  with 
a  privilege  of  increasing  bond?  to  the  amount 
of  $500.0110. 

Illinois. 

Right  of  way  is  being  secured  for  an  elec- 
tric railway  passing  through  Freeburg.  Ed- 
ward L.  Thomas  and  David  O.  Thomas, 
Belleville,  are  promoting  the  project. 

J.  W.  \\alsh,  Davenport.  la.,  of  the  Rock 
Island  Southern  R}-.  Co.,  has  announced  that 
the  extension  of  the  line  to  Aledo,  111.,  has 
been  completed  and  that  the  work  of  electri- 
fying the  whole  right  of  way  is  continuing. 
It  is  expected  to  have  the  main  line  comple- 
ted within  30  days  and  the  Aledo  extension 
within  six  weeks. 

The  Pennsylvania  R.  R.  is  going  ahead  with 
its  plans  for  starting  work  on  its  new  $20,000,- 
000  union  station  at  Chicago.  Arrangements 
have  been  completed  under  which  the  Chicago, 
Mihvaukee  and  St.  Paul  will  occupy  the  Wells 
St.  Passenger  Station  as  soon  as  the  Chicago 
&  Northwestern  moves  into  its  new  structure. 
During  construction  of  the  union  station  the 
Chicago,  Burlington  and  Quincy  and  the  Chi- 
cago and  Alton  railroads  will  use  the  Grand 
Central  Station,  the  Pennsylvania  proper  and 
the  Panhandle  being  the  only  lines  to  remain 
in  the  Union  Station.  On  completion  of  the 
station  all  the  companies  will  use  it  again. 

Frank  H.  Hamilton,  City  Engineer  of 
Springfield,  III.,  has  been  making  surveys  pre- 
paratory to  making  estimates  of  the  city's 
share  of  the  cost  of  the  proposed  subway  of 
the  Chicago,  Peoria  &  St.  Louis  Ry.  at  Jef- 
ferson St.  and  Enos  Ave.,  Springfield. 

The  Northwestern  Elevated  R.  R..  E.  C. 
Noe,  General  I\Ianager,  1117  Merchants  Loan 
&  Trust  Bldg.,  Chicago,  has  announced  plans 
for  changes  in  its  union  loop  at  Chicago,  and 
has  taken  figures  for  1,500  tons  of  structural 
material. 

Surveys  have  just  been  started  for  the 
projected  line  of  the  Springlield  &  Central 
Illinois  Traction  Co.  The  capital  for  con- 
struction is  practically  assured,  and  it  is 
planned  to  let  construction  contracts  early 
in  1911.  This  company  projects  300  miles 
of  road,  to  include  a  line  from  Springfield 
to  Centralia,  a  branch  to  St.  Louis  and 
a  branch  to  Mt.  Carmel.  Isaac  A.  Smith, 
Security  Building,  St.  Louis,  Mo.,  is  presi- 
dent and   chief  engineer. 

Officials  of  the  Sterling-Moline  Traction  Co.. 
Sterling,  have  taken  steps  for  the  disposi- 
tion of  $15,000  of  stock  in  Morrison.  The 
money  secured  will  be  used  for  building  the 
line  between  that  place  and  Denrock.  It  is 
stated  that  as  soon  as  the  $15,000  worth  of 
stock  is  subscribed,  the  right  of  way  will  be 
secured. 

The  Chicago,  Kankakee  &  Urbana  Electric 
Ry.  Co.  is  reported  to  have  secured  the  neces- 
sary capital  for  beginning  construction  work 
on  its  proposed  line,  and  the  promoters  of  the 
company  are  said  to  have  been  consulting  sup- 
ply men  and  contractors  with  a  view-  to  hav- 
ing work  started  soon.  Ml  right  of  way  has 
been  secured.  It  is  said  that  work  will  be 
started  at  Kankakee  and  mrried  south  through 


Iroquois  county,  running  nearly  parallel  with 
the  Illinois  Central  to  Urbana,  the  university 
city,  and  then  will  be  continued  to  Charleston 
via  Villa  Grove.  A  power  plant  will  be  built 
at  Urbana  and  another  will  be  constructed  at 
Kankakee  to  furnish  electric  power  for  the 
line.  George  M.  Bennett,  Urbana,  111.,  is 
President. 

Steps  are  being  taken  to  raise  funds  in  the 
various  towns  interested  for  making  surveys 
for  a  projected  electric  railway  from  Sterling 
toFreeport,  via  Coleta.  Milledgeville  and  Lan- 
ark. A  branch  westwardly  to  Savanna  is 
also  proposed.  Wm.  Usborne,  407  State  St., 
Chicago,  111.,  is  the  promoter. 

It  is  now  said  that  the  Tampico-Hooppole 
Electric  road,  which  was  recently  completed 
to  Hooppole,  will  be  extended  at  once  to  Gene- 
seo.  The  J.  J.  Burns  Construction  Co.,  Isa- 
bella  Bldg.,   Chicago,  111.,   is  interested. 

The  Chicago,  St.  Paul  &  Jlilwaukee  Ry.  has 
just  accepted  the  ordinance  passed  by  the 
City  Council  for  the  elevation  of  the  Bloom- 
ingdale  road  tracks  from  Ashland  Ave.  to 
Lawndale  Ave.,  a  distance  of  2.6  miles  of  dou- 
ble track,  with  numerous  side  tracks  and  in- 
dustrial connections.  This  will  include  .36  sub- 
ways— all  GO  ft.  in  width,  except  one  100-ft. 
subway  and  one  250-ft.  subway.  The  sobways 
are  to  be  paved  with  No.  2  granite  blocks  and 
a  brick  pavement  and  cement  sidewalks  are  to 
be  constructed  in  Bloomingdale  Road  along- 
side of  the  elevated  tracks  from  Pauline  St. 
to  Central  Park  Ave.,  a  distance  of  over  two 
miles.  The  time  limit  for  the  work  is  five 
years.  Plans  and  specifications  are  now  being 
prepared.  The  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  has  also  accepted  the  ordinance 
passed  on  July  11,  1910,  for  the  elevation  of 
the  Evanston  branch  from  Montrose  Ave., 
north  to  the  city  limits.  The  work  includes 
about  four  miles  of  double  track  at  present, 
which  will  probably  be  four-track.  The  job 
includes  37  subways  and  considerable  street 
improvement  in  Southport  Ave.,  between  Pratt 
Ave.  and  Kenilworth  Ave.  The  time  limit  is 
seven  years. 

Work  is  under  way  for  the  temporary 
working  track  of  the  new  power  sta- 
tion for  the  Commonwealth  Edison  Co..  near 
Chicago.  In  connection  with  tne  plant  a  dou- 
ble track  elevated  switch  track  will  be  built 
from  a  connection  with  the  Wisconsin  Divis- 
ion of  the  Chicago  &  Northwestern  Ry.  at 
Kimball  Ave.,  and  running  east  and  parallel 
with  Roscoe  St.,  about  175  ft.  north.  The 
work  will  include  five  street  subways  and  three 
alley  subways,  to  be  spanned  by  permanent 
bridges,'  with  concrete  abutments  and  paved 
with  granite  block  paving.  A  sand  fill  will 
also  be  constructed.  James  O.  Heyworth,  234 
Michigan  Ave.,  Chicago,  has  been  driving  the 
piling  for  the  temporary  track  and  is  under- 
stood to  have  the  general  contract  for  the 
work.  Sargent  &  Lundy,  Railway  Exchange 
Bldg.,  Chicago,  111.,  are  the  Engineers. 

Good  progress  is  being  made  on  the  con- 
struction of  the  Cairo  &  Thebes  R.  R..  and  it 
looks  as  though  track  would  be  laid  on  the 
entire  section  between  Cairo  and  Thebes  by 
Oct.  15.  At  the  middle  of  September  about 
14  miles  of  track  had  been  completed  and 
track  laying  from  Fayville  was  progressing 
in  both  directions.  Toward  Thebes  it  had 
reached  the  Rock  Springs  bridge,  which  was 
yet  to  be  "put  in,  while  below  Fayville  the 
track  laying"  had  progressed  for  about  a  couple 
of  miles.  There  are  two  places  in  the  grading 
.where  the  fill  is  heavy.  One  of  these  is  just 
below  Beech  Ridge  where  the  track  which 
stretches  out  from  Cairo  comes  to  an  end. 
The  other  is  where  the  railroad  passes  south 
of  Horseshoe  Lake,  where  the  country  is  low. 

Indiana. 

The  Board  of  Public  Works  of  Indianapo- 
lis will  shortly  pass  an  order  directing  the 
Indianapolis  Traction  &  Terminal  Co.  to  ex- 
tend the  East  Michigan  St.  car  line  from  Key- 
stone Ave.,  its  present  terminal,  to  Irvington. 

Two-thirds  of  the  proposed  line  of  the 
Evansville.  Mt.  Carmel  &  Northern  have  been 
completed  and  it  is  expected  at  the  end  of 
the  present  year  to  have  the  entire  line  in 
operation.  The  road  was  projected  by  the  Big 
Four.   Construction   was  delayed  by  the  busi- 


ness depression  until  last  spring.  It  will  ex- 
tend from  Mt.  Carmel,  III.,  to  Evansville,  Ind., 
32  miles,  and  a  junction  with  the  Big  Four  is 
formed  at  the  initial  point.  When  ready  for 
business  it  is  understood  that  close  traffic  re- 
lations are  to  be  entered  upon  by  the  Big  Four 
and  the  Louisville  &  Nashville. 

Construction  work  started  Sept.  13,  on  the 
$3,000,000  car  shops  of  the  Lake  Shore  & 
Michigan  Southern  Ry.,  at  Elkhart,  Ind.  The 
plant  will  be  one  of  the  largest  of  the  New 
York  Central  System. 

Iowa. 

Progress  is  being  made  with  the  promotion 
work  for  the  Iowa,  Ottumwa  &  Southwestern 
Interurban  Ry.  In  Iowa  County  officials  of 
the  company  recently  secured  14  miles  of  right 
of  way,  and  in  Green  Township  thev  secured 
stock  subscriptions  for  $21,000.-  D.  T.  Davis, 
Iowa   City,   la.,  is  interested. 

Business  men  of  Ottumwa  have  pledged 
$100,000  for  building  the  interurban  road  be- 
tween Ottumwa  and  Iowa  City.  Twelve  miles 
of  right-of-way  out  of  Ottumwa  and  terminal 
facilities  are  now  being  secured.  Iowa  City 
has  nearly  raised  its  amount. 

The   Chicago,  Milwaukee  &  St.  Paul  Ry.  is. 
to  build  a  spur  to  the  Waukon  iron  mines  near 
Mason    City,    which    were    recently    purchased 
by  the  Kansas  City  Structural  Co!,  of  Kansas 
City,  Mo. 

The  General  Construction  Co.,  Davenport, 
la.,  is  reported  to  have  commenced  work  on 
its  contract  for  extending  the  Muscatine 
North  &  South  R.  R.  from  Elrich,  la.,  to  Burl- 
ington. 

The  Tri  City  Ry.  Co.,  J.  F.  Porter,  presi- 
dent, Davenport.  Iowa,  is  now  constructing 
a  one-mile  extension  on  27th  street,  Dav- 
enport. 

A  committee  at  Des  Moines  is  now  engaged 
in  securing  subscriptions  for  $200,000  of  stock 
for  the  projected  Red  Oak  &  Northwestern 
Ry.  It  the  committee  is  successful  it  is  said 
that  this  will  assure  the  construction  of  the 
road,  as  Red  Oak  has  already  pledged  $100,- 
000  and  Greenfield  $20,000.  According  to  esti- 
mates by  MacArthur  Brothers  Co.,  railroad 
contractors,  Chicago,  111.,  the  new  line  will 
cost  $22,000  -^er  mile  for  the  104  miles  of  its 
length.  Grading  will  cost  over  $600,000,  main 
track  will  cost  $751,000,  and  equipment  $258.- 
OOO,  according  to  the  same  estimates.  The 
right  of  way  has  been  largely  donated  and  but 
little  remains  to  be  secured. 

Kansas. 

Practically  all  of  the  required  $50,000  bond 
subscription  in  Wyandotte  Countv,  Kan,  for 
the  Kansas  City,  Kaw  Valley  &  Western  Rv. 
Co.  has  been  taken  up  by  residents  of  the 
county.  It  is  said  that  when  the  total  amount 
has  been  subscribed  Eastern  capitalists  will 
purchase  $150,00t»  of  bonds  and  construction 
work  will  be  started  on  the  trolley  line  be- 
tween Kansas  City,  Kan.,  and  Bonner  Springs 
Four  miles  of  the  line  at  Bonner  Springs  is 
in  operation.  The  interurban  line  is  to  enter 
Kansas  City,  Kan.,  at  :\Iinnesota  Ave.  It  will 
reach  Kansas  City,  Mo.,  by  the  Minnesota  A.ve 
line  and  the  Intercity  Viaduct.  The  Freeborn 
Engineering  &  Construction  Co.,  Kansas  City 
Mo.,   has  the  contract. 

Surveys  have  been  completed  and  a  portion 
of  the  right  of  way  secured  for  the  construc- 
tion of  the  proposed  Dakota,  Kansas  &  Gulf 
R.  R.  Company's  line  from  Beloit,  Kan  to 
Kearney.  Negotiations  for  the  sale  of  bonds 
in  the  east  w^ill  soon  be  taken  up  and  active 
construction  work  will  be  started. 

The  Midland  Valley  R.  R.  Company's  exten- 
sion from  Arkansas  City.  Kan.,  to  Wichita  is 
to  be  accomplished  temporarily  by  the  con- 
struction of  a  line  between  Arkansas  City  and 
McPherson,  mentioned  in  previous  issues  of 
the  paper,  to  form  a  connecting  link  between 
the  Union  Pacific  and  the  Midland  Valley  in 
the  south.  The  Midland  Valley  is  one  of  the 
prominent  lines  south  of  Arkansas  Citv,  run- 
ning to  Fort  Smith,  Ark.,  a  stretch  of  .355 
rtiiles.  The  completion  of  this,  as  a  north  and 
south  trunk  line,  involves  also  the  building  of 
a  stretch  from  Fort  Smith  south  to  a  point 
where  the  Midland  controls  a  line  to  New 
Orleans.  The  latest  move  in  the  project  has 
been   the   coalition   of    Wichita   interests    and 
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those  of  the  Midland  Valley.  The  latter  has 
for  some  time  been  planning  the  last  stretch 
of  fifty  miles  into  Wichita.  . 

It  is"  reported  that  the  entire  line  ot  the  1  o- 
peka  &  Northwestern  R.  R.,  a  subsidiary  com- 
pany of  the  Union  Pacific  has  been  comple- 
ted from  Topeka  to  Marysville,  Kan.  1  he 
new  line  upon  which  construction  work  has 
lieen  under  wav  for  the  past  five  years,  has 
been  well  built  and  has  been  an  expensive 
piece  of  engineering.  Some  of  the  largest 
hills  and  cuts  in  Kansas  are  on  the  route.  1  he 
Topeka  &  Northwestern  is  destined  to  be  up 
to  the  Union  Pacific  standard  in  tracks  and 
roadbed,  as  it  is  intended  to  become  a  part 
of  a  new  freight  route  to  the  West  and 
Northwest.  Bv  routing  shipments  Irom 
Kansas  City  over  this  line  to  Menoken,  just 
west  of  Topeka  where  the  branch  leaves  the 
Kansas  main  line,  thence  over  the  T.  &  N  W 
to  Marvsville,  and  from  there  to  Grand  Island, 
Neb.,  on  the  St.  Joseph  &  Grand  Island,  also 
a  Union  Pacific  property,  ninety-four  miles  is 
saved  on  the  journey  to  the  coast. 

Kentucky. 

The  Lexington  &  Eastern  Ry..  John  Mars- 
ton,  Jr.,  Chief  Engineer,  Lexington,  Ky.,  is 
reported  to  have  five  corps  of  engineers  in  the 
fitdd  making  preliminary  surveys  for  routes 
for  the  proposed  extension  of  the  road. 

Advices  from  Hopkinsville,  Ky.,  state  that 
articles  of  incorporation  will  shortly  be  taken 
out  for  the  Kentucky  &  Tennessee  Traction 
Co.,  which  proposes  to  build  an  interurban  car 
line,  with  Hopkinsville  and  Guthrie  as  the 
immediate  terminals.  The  incorporators  are 
leading  business  men  of  the  section  and  half 
of  them  are  bankers.  No  subscriptions  will 
be  asked  for  and  all  the  money  needed  for 
the  initial  expenses  has  been  raised.  The  line 
will  traverse  a  rich  agricultural  section,  and 
will  touch  the  towns  of  Pembroke  and  Tren- 
ton. 

The  Somerset,  Corbin  &  Cumberland  Con- 
struction Co.  has  been  organized  at  Somer- 
set, Ky.,  for  the  purpose  of  making  a  survey 
and  securing  the  right-of-way  to  build  a  new 
line  of  railroad  from  Corbin,  on  the  L.  &  N. 
to  connect  with  the  Illinois  Central  at  Hod- 
genvilie.  The  line  road  will  be  about  100 
miles  long,  and  will  pass  through  a  compara- 
tivclv  level  stretch  of  country. 

Tlie  Owensboro  &  Rockport  Bridge  &  Ter- 
minal Co.,  of  which  Prof.  Kennedy,  Rockport 
is  President,,  has  been  granted  the  right  of 
way  for  the  construction  and  operation,  for 
the  period  of  50  years,  of  a  railroad  on  the 
river  front  of  Owensboro.  The  ordinance 
provides  that  the  work  on  the  road  shall  be 
started  w^ithin  one  year  from  this  date  and 
that  that  the  work  shall  be  completed  within 
three  years.  The  right  of  way  for  the  pro- 
posed line,  will  allow  the  construction  of  the 
line  within  50  ft.  north  of  50  ft.  southward 
from  the  crest  of  the  slope  of  bank  of  the 
Ohio  River,  and  provides  that  all  the  con- 
struction shall  he  on  the  city  street  levels. 

The  Cincinnati,  Louisville,  Lexington  & 
Maysville  Traction  Co.,  W.  T.  S.  Blackburn, 
President,  Dry  Ridge,  Ky.,  is  planning  to  have 
work  started  early  next  year  on  that  portion 
of  its  line  from  Covington  to  Owenton,  Ky., 
45  miles.  The  total  projected  length  of  this 
road  is  '_'50  miles. 

Louisiana. 

Two  committees  from  the  City  Council  of 
Baton  Rouge,  La.,  and  the  Board  of  Trade  of 
that  city,  are  to  secure  data  on  the  erection 
and  operation  of  the  belt  railroads  in  the  dif- 
ferent cities  of  the  country  with  a  view  to 
ascertaining  the  practicability  and  the  cost  of 
Iniilding  a  belt  line  in  Baton  Rouge,  in  order 
to  make  available  for  manufacturing  purposes 
the  i>ropcrty  that  is  not  now  on  a  railroad. 
The  committee  will  hold  a  joint  session  at  an 
early  date. 

Final  location  surveys  have  been  started  by 
Engineer  I'rank  Shut'ts.  Lake  Charles,  La., 
for  the  proposed  line  of  the  Lake  .\rthur, 
Icnnings  &  Northern  Ry.  Co.  and  grading  will 
be  started  as  soon  as  possible.  It  is  expected 
to  have  the  road  completed  by  May  1,  1911. 
E.  P.  Fox,  Lake  .Arthur,  La.,  is  General  Man- 
ager of  the  company.  The  road  will  pass 
through   the   ohoice   rice   section  of  the   state 
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from  Lake  Arthur  via  Jennings,  and  will  con- 
nect with  the  Frisco  line  at  Elton,  and   it  is 
the    intention    of    the   company    to    extend    to 
.Mexandria  early  next  year. 
Michigan. 

An  ordinance  is  to  come  before  the  City 
Council  of  Detroit,  Mich.,  granting  the  Michi- 
gan United  Rys.  Co.  of  Lansing,  rights 
through  the  west  side  of  the  city  and  over  the 
Detroit  United  Ry.,  for  a  down  town  loop  in 
Detroit. 

The  Lake  Michigan  &  Kalamazoo  R.  R.  Co., 
which  projects  an  interurban  line  from  Kala- 
mazoo to  Benton  Harbor,  has  filed  its  articles 
of  incorporation.  The  capital  stock  is  $i5,000, 
the  incorporators  and  officers  being:  William 
A.  Baker,  Coloma,  president;  William  C. 
Klumb,  Kansas  City,  secretary  and  treasurer; 
John  H.  Notley,  Kalamazoo,  attorney.  ^The 
company  will  ask  for  a  franchise  into  Kala- 
mazoo at  the  meeting  of  the  City  Council,  to 
be  held  Oct.  3. 

With  the  acceptance  of  certain  plans  of  the 
Detroit  United  Ry.  by  the  Common  Council, 
the  company  will  make  improvements  in  Flint, 
Mich.,  estimated  to  cost  $235,000.  The  exten- 
sions will  include  car  barns  and  equipment. 

The  Bay  City  Terminal  Railway  Co.,  Bay 
Citv,  "has  filed  articles  of  incorporation  with 
the'  secretary  of  state  at  Lansing.  The  com- 
pany has  a  capital  stock  of  $15,000. 

The  Grosse  He  Ry.  Co.,  which  plans  a  new- 
railroad  on  Grosse  He  near  Detroit,  is  making 
good  headway  in  securing  right  of  way.  E. 
W.   \'oight,   Detroit,    Mich.,   is   interested. 

Minnesota. 

Valentine  Bros.  Manufacturing  Co.,  Minne- 
sota, have  petitioned  the  city  council  of  Min- 
neapolis, Minn.,  for  permission  to  build  a 
grade  spur  crossing  2Tth  Ave.  N.  E.  near 
Monroe  Ave.,  to  connect  with  the  tracks  of 
the  Minneapolis  St.  Paul  &  Sault  Ste.  Marie 
Ry. 

Mississippi. 

Preliminary  arrangements  have  been  practi- 
cally completed  for  an  interurban  road  to  be 
built  from  Hattiesburg  to  Laurel,  according  to 
an  announcement  of  officers  of  the  Hatties- 
burg Traction  Co.  It  is  stated  that  one  of  the 
promoters  of  the  new  railroad  will  leave 
shortly  for  the  Eastern  money  markets  for  the 
purpose  of  securing  funds  to  finance  the  enter- 
prise. The  project  is  being  promoted  by 
Hattiesburg  and  Laurel  capitalists,  and  the 
power  for  operating  the  cars  will  be  furnished 
from  the  plant  of  the  Hattiesburg  Traction 
Co.,  which  is  said  to  have  ample  capacity  for 
this  purpose  without  installing  additional  ma- 
chinery. 

The  charter  of  the  Bonhomie  &  Southwest- 
ern R.  R.  Co.,  recently  recorded  at  the  office 
of  the  secretary  of  state,  contains  one  unique 
provision  to  the  effect  that  the  company  shall 
not  be  required  to  operate  either  passenger  or 
freight  trains  on  Sunday,  save  in  desperate 
cases.  No  other  railroad  company  charter 
ever  recorded  in  Mississippi  contained  such  a 
provision,  so  far  as  known. 

Missouri. 

Surveys  have  been  started  for  the  projected 
electric  line  of  the  Springfield  &  Western  R. 
R.,  which  is  to  extend  from  Springfield,  Mo., 
to  Crthage,  and  thence  to  Joplin.  The  com- 
pany is  backed  by  capitalists  of  -Springfield, 
and  a  charter  has  been  applied  for:  H.  D.  Mc- 
Kay, who  built  the  road  from  Rogers  to. Sil- 
van Springs,  Ark.,  is  President  of  the  new 
company,  and  J.  I.  Woodfill,  Springfield,  is 
Secretary.  The  company  is  capitalized  for 
$35,000  a  mile,  $20,000  sto'ck  and  $15,000  bonds. 
The  route  is  through  Bennett,  Piano.  Hall- 
town,  Paris  Springs,  !Monett,  Pierce  City  and 
other  towns.  It  is  expected  that  work  will  be 
commenced  this  fall  on  the  line. 

The  United  Rys.  Co.  of  St.  Louis  is  to  ex- 
tend its  University  line  west  as  far  as  Penn- 
sylvania Ave.,  St.  Louis. 

A  committee  consisting  of  Frank  Schcenen 
of  Osage  City,  H.  H.  Schneiders  of  Taos  and 
Martin  Plassmeyer.  Judge  Jos.  Eveler  and 
Sam  Schwaller  of  Wardsville  is  taking  steps 
for  securing  right  of  w-ay  for  a  new  railroad 
across  Cole  county,  from  Osage  City  through 
Wardsville,    Taos,    Brazito    and     on    to   Hen- 


ley to  a  connection  with  the  Rock  Island. 
Capitalists  of  St.  Louis  are  behind  the  project. 

According  to  advices  from  St.  Louis,  Mo., 
surveys  for  the  proposed  line  of  the  Missouri 
.•\rkansas  &  Gulf  R.  R.,  from  St.  Louis,  south 
to  the  gulf  have  been  indefinitely  postponed. 
The  work  was  abandoned  in  the  mountainous 
district  of  Northwest  Arkansas  in  which  at 
present  there  are  no  railroads.  Previous  to 
going  into  Arkansas  a  small  portion  of  the 
proposed  line  was  surveyed  south  of  St.  Louis 
beginning  near  Carondelet.  The  road  when 
finished   would   be   about   .jOti   miles   long. 

Final  location  surveys  are  under  way  on 
the  St.  Louis  &  Kansas  City  Electric  Ry. 
and  contractors  have  been  going  over  the 
route  preparatory  to  bidding  on  the  construc- 
tion work.  The  contract  for  the  erection  of 
bridges  across  the  Missouri  River  at  St. 
Charles  and  Arrow  Rock,  is  reported  to  have 
been  let  to  the  Toledo  Bridge  Co.,  Toledo,  O. 
for  $1,147,000.  D.  C.  Nevin,  Kansas  City, 
Mo.,  is  president  of  the  St.  Louis  &  Kansas 
City  Electric  Ry.   Co. 

Advices  from  Mexico,  Mo.,  quote  R.  E. 
Race,  President  of  the  St.  Charles  &  North- 
western Traction  Co.,  as  stating  that  work 
on  the  line  would  in  all  probability  begin  this 
fall.  The  route  runs  from  St,  Charles  to 
Troy,  then  to  Laddonia,  and  will  eventually 
join  the  Mexico.  Santa  Fe  &  Perry  Traction 
Co.,  an  electric  line  under  construction. 

St.  Louis  Items. 

BY    A.    B.    KOEXIG. 

B.  D.  Riley,  at  England,  Ark.,  can  use 
several  small  team  outfits;  has  also  a  lot 
of  station  work  to  let. 

List  &  Gifford  are  finishing  their  work 
near  Kensett,  Ark.,  and  have  moved  part 
of  their  outfit  to  Hoisington,  Kan.,  on  the 
Missouri  Pacific  R.   R. 

The  presence  in  Memphis  of  half  a  dozen 
officials  of  the  Cotton  Belt  R.  R.  last 
week  gave  rise  to  a  rumor  that  the  com- 
pany were  seeking  property  on  which  they 
will  build  immense  freight  terminals. 
None  of  the  officers  would  make  a  state- 
ment other  than  they  were  there  on  an 
inspection  trip.  Their  presence  was  care- 
fully guarded,  and  even  then  a  complete 
list  of  those  in  the  city  could  not  be  ob- 
tained. However,  on  the  special  train  were 
F.  H.  Brittin,  vice  president  and  general 
manager,  St.  Louis;  C.  W.  Nelson,  assist- 
ant general  manager,  St.  Louis;  B.  Adams, 
master  mechanic,  Pine  Bluff;  E.  A.  Peck, 
superintendent.  Pine  Bluft',  and  W.  A.  Wal- 
dron,  general  storekeeper.  Pine  Bluff.  Mr. 
Britton  and  other  officers  looked  at  the 
new  passenger  terminals  which  will  be  used 
by  the  Cotton  Belt.  In  doing  this  they 
were  seen  to  inspect  other  property  adjoin- 
ing it,  and  those  close  to  their  movements 
say  the  Cotton  Belt  will  purchas'e  consid- 
rable  ground  in  the  neighborhood  of  the 
Memphis  Union  Station  Company  building 
and  spend  $300,000  on  freight  terminals. 
Since  the  announcement  exclusively  made 
that  the  road  was  surveying  an  independ- 
ent line  from  Stuttgart,  Ark.,  via  Marianna 
to  Memphis,  and  there  has  been  gossip  of 
big  freight   terminals. 

The  Walsh  Construction  Co.  of  Daven- 
port, Iowa,  was  awarded  the  contract  for 
grading  the  yards  for  the  new  Union  depot 
at  Joplin,  Mo. 

jMike  Conroy  has  moved  his  outfit  on 
the  Alton  &  Jerseyville  Electric  line  near 
Jerseyville,  111. 

With  the  third  stone  pier  completed, 
work  on  the  Municipal  Free  Bridge  at  St. 
Louis  is  far  ahead  of  the  contract  time. 
W^ork  is  to  start  in  a  few  weeks  on  the 
west  water  pier,  and  it  will  be  grounded 
in  November.  By  this  time,  the  officials 
say  work  will  be  three  months  ahead  of 
the  contract. 

J.   H.   Haliburton  is   still  at   Cayuga,  Ind. 

Thos.  K.  Skinker.  who  sued  the  Louisi- 
ana Purchase  Exposition  Company  for 
$30,000  for  alleged  damages  to  the  Skinker 
tract,  occupied  by  a  portion  of  the  World's 
Fair,  and  for  failure  to  restore  the  property 
to  the  owner  until  90  days  after  the  lease 
expired,   got   judgment   for   $2,401    damages 
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and  nothing  for  unlawful  detention.  Judge 
Homer  rendered  the  decision  Friday. 
Skinker  alleged  the  exposition  company 
left  gulloys  and  sinkholes  on  the  property 
and  the  ground  full  of  drain  pipes  and 
piling.  Ihe  company  agreed  to  pay  $82 
a  day  for  the  time  the  land  was  held  after 
the  lease  expired.  Judge  ilomer  decided 
that  Skinker  was  entitled  to  $2,401  for  the 
e.xpense  incurred  in  taking  the  piling  and 
sewer  pipe  out  of  the  earth,  and  putting 
the  surface  in  shape  lor  building  purposes. 
The  exposition  company's  lease  expired 
June  30.  1905.  The  compaii)'  paid  a  monthly 
rental  for  the  property  of  $1,250. 

J.  H.  McFarlin,  general  manager  of  the 
Jacksonville  &  Springtield  Traction  hine, 
spent  a  day  with  us  last  week.  McFarlin 
reports  making  rapid  progress  with  the 
building  of  their  line  and  will  have  it  in 
operation   shortly. 

The  first  electric  car  crossed  over  ttie 
new  McKinley  bridge  here  last  week.  This 
company  expects  to  be  operating  cars  reg- 
ularly over  the  bridge  after  the  1st  of 
October. 

T.  J.  Dolan,  secretary  of  the  Steam 
Shovel  and  Dredge  of  Chicago,  spent  a 
couple  of  days  with  us  last  week. 

M.  C.  Connors  &  Co.  have  a  nice  piece 
of  work  at   Palmyra,    Mo. 

Labor  still  continues  to  be  awful  scarce 
in  the  south,  with  the  cotton  season  open- 
ing and  the  highest  price  being  paid  for 
cotton  picking  that  ever  was  known.  The 
negroes  have  deserted  the  railroad  work 
and  gone  into  the  cotton  fields.  There  is 
not  a  railroad  company  that  is  doing  anj' 
work  in  the  south  that  is  not  short-handed 
and  are  praying  for  cold  weather  to  come 
soon,  so  as  to  bring  in  some  labor  from 
the  north. 

J.  \\".  Skinner  is  getting  along  nicely 
with  his  bridge  work  on  the  Iron  Moun- 
tain   R.    R. 

Montana. 
It  is  stated  in  Lcuistown  that  the  officials 
of  the  Chicago.  Milwaukee  &  St.  Paul  Ry. 
and  the  Great  Northern  Ry.  have  reached  an 
agreement  relative  to  the  rights  of  way  east- 
ward from  Grass. Range  for  a  distance  of 
from  60  to  8.5  miles.  The  roads  parallel  each 
other  from  Lewistown  to  a  distance  several 
miles  east  of  the  Musselshell  river,  and  their 
proposed  routes  conflicted  in  so  many  places 
that  it  was  decided  to  make  an  effort  to  adjiist 
the  differences.  It  was  decided  to  use  a  joint 
right-of-way  and  thus  avoid  any  further 
squabbling.  Together  it  is  said,  the  roads  will 
secure  one  right-of-way  200  ft.  wide  where 
practicable  and  150  ft.  wide  where  necessary, 
from  Grass  Range  to  a  point  in  Dawson  coun- 
ty, where  the  routes  take  different  directions. 
The  Chicago,  Milwaukee  &  St.  Paul,  ac- 
cording to  advices  from  Lewistown,  will,  dur- 
ing the  winter,  definitely  locate  the  line  from 
near  Terry,  on  the  present  main  line,  across 
Dawson  county  to  the  Musselshell  river,  and 
between  Lewistown  and  Great  Falls,  and 
when  work  is  again  started,  it  will  be  with 
greatly  increased  forces  and  with  the  inten- 
tion of  pushing  what  is  destined  to  be  the 
main  line  of  the  Milwaukee  to  the  coast  via 
Lewistown.  to  rapid  completion. 

The  Gallatin  Valley  Electric  Ry.  Co.  has 
changed  its  name  to  the  Gallatin  Valley  Ry. 
The  company  has  also  completed  its  exten- 
sion from  Bozeman  Hot  Springs  to  Three 
Forks,  and  is  now  planning  extensive  im- 
provements in  its  street  railway  system  at 
Bozeman.  W.  H.  Penfield,  Chief  Engmeer, 
Bozeman.  Mont.,  is  now  making  the  neces- 
sary estimates  and  as  soon  as  the  prelimin- 
aries are  completed  and  the  material  deliv- 
ered, new  and  heavier  rails  will  replace  those 
now  in  use  and  new  cars  of  the  latest  and 
most  approved  design  will  replace  the  present 
rolling   stock. 

The  M.  Tobin  Construction  Co.,  of  Hamil- 
ton. Mont.,  has  been  incorporated  with  a  cap- 
ital stock  of  $20,000,  the  incorporators  being 
Mike  Tobin.  Frank  Tobin  and  C.  A.  Tobm, 
all  of  Hamilton. 

Work  is  progressing  rapidlv  on  the  propos- 
ed line  from  Leader  Mont.,  on  the  Chicago, 
Milwaukee  &  St.  Paid  Ry.  i;.  Wl-::''   sulphur 


Springs.  The  road  is  being  built  by  John 
Ringling  and  the  cost  of  the  work  is  estimated 
at  $1,500,000.  It  is  planned  to  start  operations 
over  the  new  road  by  December  1. 

North  Dakota. 

Grading  work  on  the  new  line  of  the  North- 
ern Pacific  has  been  completed  from  Dawson 
to  Streeter  and  the  survey  from  Dawson  to 
McClusky  in  Sheridan  County  has  been  com- 
pleted. .\  line  is  also  being  run  northwest 
from  Turtle  Lake  in  McLean  County,  which 
it  is  expected  will  be  ended  at  Berthold  or 
in  the   vicinity. 

New  Jersey. 

The  Newark  S:  Bloiunheld  R.  R.,  a  branch 
of  the  Delaware,  Lackawamia  &  Western  sys- 
tem, has  filed  with  the  Secretary  of  State  of 
New  Jersev  a  certificate  increasing  its  capital 
stock  from'  $500,000  to  $1,600,000. 

New  York. 

The  Schenectady  Ry.  Co.  has  applied  to  the 
City  Council  of  Schenectady  for  a  franchise 
to  lay  tracks  in  Smith  St.,  Veeder  .\ve.,  and 
Lafayette  St.,  and  to  make  changes  in  the 
tracks  at  the  foot  of  Crescent  Park. 

The  New  York  Central  &  Hudson  River  R. 
R.  is  making  final  plans  for  the  electrifying 
of  its  Auburn  Division  between  Syracuse 
and  Geneva.  The  work  w-ill  cost  about  $1,000,- 
000  and  it  is  proposed  to  have  the  construc- 
tion work  completed,  the  car  equipment  ready, 
and  the  road  in  operation  under  its  new  sys- 
tem of  power,  by  fall  next  year. 

The  Elmira  Water,  Light  &  Railroad  Co., 
Elmira.  N.  Y.,  will  put  a  large  number  of 
men  to  work  relaying  the  tracks  on  Main  St. 
from  the  corner  of  Main  and  West  Water 
St.  to  Third  St.  New  and  heavier  steel  will 
supplant  the  old  rails  and  the  switches  at 
Church  St.,  Second  and  Third  Sts.  will  be 
torn  up  and  new  switches  put  down.  Both 
tracks  will  be  ballasted  with  crushed  stone 
and  cement  grouting  will  be  used  between  the 
ties.  The  work  will  be  so  substantial  as  to 
afford  one  of  the  best  stretches  of  track  to 
be  found  on  any  of  the  company's  lines  and 
will  require  about  two  months'  time  to  com- 
plete  it. 

Ohio. 

-Advices  from  Upper  Sandusky  state  that  a 
party  of  promoters,  headed  by  John  Welz, 
have  been  in  Upper  Sandusky,  making  prelim- 
inary arrangements  for  the  construction  of  a 
gasoline  traction  line  from  Findlay  to  Marion 
through  Upper  Sandusky. 

The  Western  Ohio  Ry.  Co..  Lima,  O.,  has 
opened  bids  for  the  construction  of  an  elec- 
tric railway,  from  Fostoria  to  Fremont,  to  be 
used  for  through  service  to  Cleveland.  The 
line  will  be  20.6  miles  long  and  the  contract 
calls  for  the  expenditure  of  about  $400,000. 

The  Canton  &  Youngstown  Ry.  Co.,  a  new 
company  which  has  for  some  time  been  pro- 
jecting a  line  from  Youngstown  to  Canton, 
is  reported  to  have  interested  new  capital  and 
the  prospects  are  said  to  be  good  for  the  ulti- 
mate building  of  the  line.  The  name  of  the 
company  has  been  changed  to  the  Canton, 
Akron.  Youngstown  &  .Alliance  Ry.  Co.  The 
proposed  route  to  Youngstov;n  is  via  Hart- 
well.  Randolph,  .Atwater  and  Deerfield.  Two 
routes  from  Deerfield  to  Youngstown  have 
been  selected,  one  is  south  of  Berlin  station 
through  Canfield  and  the  other  north  of  Berlin 
through  .\ustintown.  The  southern  route, 
however,  seems  to  be  the  most  preferable  be- 
cause it  will  shorten  the  distance  between  Al- 
liance and  Youngstown,  the  .■Mliance  branch 
connecting  near  Berlin.  The  Akron  division 
will  pass  through  Mogadore  and  connect  with 
the  Canton  &  Youngstown  line  near  Randolph. 
The  estimated  cost  of  building  and  equipi:;ng 
the  road  is  $4,000,000. 

Robert  Hoffman,  City  Engineer  of  Cleve- 
land. O.,  has  received  preliminary  plans  from 
the  Pennsylvania  R.  R.  for  the  elimination  of 
its  East  End  series  of  grade  crossings  at 
Cleveland.  .Xn  ordinance  containing  a  descrip- 
tion of  the  work  has  been  prepared.  The  city 
of  Cleveland  will  sell  the  $2,000,000  grade 
crossings  bonds  issued  by  authority  of  the 
people  some  time  during  the  coming  month. 

The  Portsmouth  Street  R.  R.  &  Light  Co., 
L.  D.  York,  President,  Portsmouth,  has  again 


taken  up  with  the  city  of  Portsmouth,  the  mat- 
ter of  constructing  a  subway  at  10th  and  Oft- 
nere  Sts.  It  is  stated  that  if  the  subway  is 
built  the  company  will  move  its  offices  to  thc 
West  End,  and  an  improved  terminal  will  be 
established  there,  much  larger  than  the  present 
one. 

It  is  believed  here  in  Youngstown  that  work 
may  be  started  next  spring  on  the  construction 
of  the  Ohio  &•  Pennsylvania  belt  line  which 
will  connect  all  the  large  plants  of  the  Mahon- 
ing valley  with  the  exception  of  those  in 
the  Crab  Creek  district.  The  company  was  in- 
corporated some  years  ago  and  since  that 
time  the  route  has  been  laid  out  and  considera- 
ble of  the  right  of  way  acquired.  In  general, 
the  line  of  the  river  is  to  be  followed  as 
closely  as  possible  and  the  stream  crossed 
three  times  at  least.  The  work  of  getting  into 
the  various  plants  requires  changes  to  be 
made  by  other  roads  and  exchanges  of  prop- 
erty. Robert  Bentley  is  President  and  S.  D. 
L.  Jackson  is  Vice  President. 

Jones  Bros.,  General  Contractors,  Harri- 
son BIdg..  Columbus,  O.,  have,  it  is  reported, 
been  awarded  a  contract  by  the  Chesapeake  & 
Ohio  Ry.  of  Indiana  for  the  grading  and  fill- 
ing of  the  line  across  the  Mill  Creek  bottoms 
at  Cincinnati.  O.  There  are  several  miles  of 
high  trestlework  for  the  entrance  of  this  line 
into  Cincinnati  and  it  is  to  be  filled  in  and 
new  grades  established  so  as  to  connect  it 
with   the   Chesapeake   and   Ohio   terminals. 

Final  action  has  been  taken  by  the  railroad 
officials  and  the  County  Commissioners  at 
Dayton,  regarding  a  proposed  overhead  cross- 
ing of  the  Big  Four  at  the  Closer  crossing, 
south  of  Dayton. 

The  Chesapeake  &  Ohio  Ry.  Co.,  of  Indiana, 
L.  N.  Jackson,  engineer  maintenance  of  way, 
Peru,  Ind.,  is  reported  to  be  about  ready  to 
let  a  fair  sized  contract  for  the  building  of 
yards  at  Summit  Station,  which  is  located 
about  five  miles  northwest  of  the  McLean 
.Avenue  Station  in  Cincinnati.  It  is  under- 
stood that  land  has  recently  been  purchased 
at  this  point  and  the  yards  are  to  be  made 
commodious  enough  to  properly  handle  all  the 
trains  which  will  be  traveling  over  the  C.  & 
O.  Railroad  of  Indiana  when  that  line  has 
been  placed  in  a  physical  condition  to  warrant 
a  heavy  traffic.  Summit  Hill  is  located  at 
the  top'  of  the  big  hill  which  the  C.  &  O.  of 
Indiana  ascends  from  the  McLean  Ave.  Sta- 
tion in  Cincinnati.  It  is  the  purpose  of  the 
management  of  the  C.  &  O.  to  eliminate  both 
grades  wherever  possible,  in  the  work  of  re- 
constructing the  five  miles  of  road  which  lies 
between   those  two   points.  ■< 

Oklahoma. 

Referees  have  been  appointed  to  appraise 
property  condemned  by  the  Midland  Valley  R- 
R.  for  right  of  way  purposes  through  Tulsa 
and  Creek  Counties.  The  right  of  way  is  to 
be  used  for  an  extension  for  Jenks,  Okla.,  to 
Sapulpa. 

.A  company  has  been  organized  by  citizens 
of  Davis,  Okla.,  and  a  charter  has  been  se- 
cured for  the  construction  of  a  new  railroad 
from  Davis  to  Lawton.  a  distance  of  80  miles. 
The  capital  stock  is  $.50,000  and  the  incor- 
porators are  Gertrude  Sober,  R.  C.  Hope,  A. 
O.  McCord.  T.  H.  Slaver  and  W.  S.  Lewis. 
The  proposed  road  will  be  in  Murray.  Carter. 
Stevens  and   Comanche  Counties. 

It  has  been  announced,  according  to  reports 
from  Guthrie.  Okla.,  by  O.  O.  Ayers.  Presi- 
dent of  the  Chickasha.  Ardniore  &  Lawton 
R.  R..  that  the  capital  for  the  construction  of 
the  road  has  been  secured  and  that  grading 
willl  be  commenced  in  October.  All  right  of 
way  for  the  line,  which  is  180  miles  in  length, 
has  been  guaranteed.  The  proposed  route  is 
as  follows :  From  .\rdmore  to  Chickasha. 
100  miles,  with  a  branch  from  a  point  30  miles 
out  of  .Ardmore  to  Lawton,  Okla. 

Oregon. 

It  is  stated  here  in  Portland  that  the  Ore- 
gon Railroad  &  Navigation  Co.  has  decided 
to  defer  the  starting  of  w-ork  on  the  Coyotte 
cutoff  in  eastern  Oregon.  The  contract  for 
this  work  was  let  recently  to  Twohy  Bros.. 
Spokane,  Wash.,  as  mentioned  in  our  Sept. 
14  issue.  The  contract  is  reported  to  amount 
to  about  $8nO.Ono.    The  cutoff  will  shorten  the 
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main  line  of  the  Oregon  Railroad  &  Naviga^ 
tion  Co.  about  15  iniles.  It  is  stated  that  the 
work  has  not  been  abandoned. 

II  C  Henry,  who  has  the  contract  for  the 
grading  work  for  the  Oregon  Trunk  Line 
fouth  from  Madras,  Ore...  has  established 
headquarters  for  his  commissary  department 
at  Redmond,  Ore.  A  branch  commissary  de- 
partment has  heretofore  been  operated  at  that 

^  The  Astoria,  Seaside  &  Tillamook  Ry.  Co. 
of  \storia,  a  new  company,  has  acquired  pos- 
session of  the  Reed  railroad  grade,  extending, 
with  a  connection  with  the  Astoria  &  Colum- 
bia River  R.  R.  at  Clatsop  City,  up  the  Lewis 
and  Clark  River  to  Sable  Mountain  a  dis- 
tance of  21  miles.  The  deal  includes  80  acres 
of  land  in  Clatsop  City.  , 

K  K  Kunev,  Locating  Engineer  of  the 
Oregon  Trunk  Line  Ry.,  is  quoted  as  stating 
that  the  proposed  line  from  Bend  southeast 
toward  Burns,  Ore.,  has  been  dehnitely  lo- 
cated to  Harney  Lake  about  20  miles  south  of 
Burns,  and   that  it   is   ready   for   construction 

'^'^Rit'ht  of  way  is  stated  to  have  been  se- 
cured for  the  proposed  line  of  the  Mount 
Hood  R.  R.  Co.  and  it  is  believed  that  grad- 
ing contracts  will  be  let  at  an  early  date.  This 
rold  i!  to  run  in  an  eastern  direction  from 
Portland  to  Mount  Hood.  E.  A.  Hornbeck 
Portland,  Ore.,  is  the  Engineer  in  charge  of 
construction.  ,    ,      ^  cu     * 

At  the  annual  meeting  of  the  Oregon  Short 
Line  R  R  on  Oct.  12,  the  stockholders  wil 
vote  on  authorizing  an  increase  in  the  capital 
stock  to  $100,000,000,  the  amount  now  out- 
standing being  $27,460,000,  of  which  $2i,3o0,- 
700  is  owned  by  the  Union  Pacific.  None  of 
the  $72,539,900  new  stock,  it  is  stated,  will 
be  issued  at  this  time.     It  will  be  used  m  the 
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future,  however,  for  the  construction  of  new 
mileage,  etc.  r  ir  1      r^ 

The  Chamber  of  Commerce,  of  Vale,  Ore., 
C  H  Oxman,  President,  is  working  to  raise 
$25  000  to  buy  the  12  iniles  of  railroad  right 
of  wav  from  Vale  to  the  mouth  of  the  Mal- 
heur Canvon,  and  a  20-acre  tract  in  town  to 
be  presented  to  the  Harriman  interests  if  they 
choose  Vale  as  the  division  point  and  terminal 
for  their  new  road  across  Oregon. 

The  Oregon  Trunk  Ry.  has  filed  maps  in 
the  U  S  Land  Office  at  Lakeview,  Ore.,  for 
its  right  of  way.  The  right  of  way  designated 
is  from  a  point  on  the  summit  of  the  Cascade 
Mountains,  in  central  Oregon,  running  west- 
erly and  passing  north  of  Fish  Lake,  thence 
running  southwesterly,  presumably  along  Wil- 
low Creek  and  Big  Butte  Creek,  ending  near 
Eagle  Point,  in  Jackson  County.  It  v.iU  run 
near  Crater  Lake  National  Park.  It  is  sup- 
posed that  this  right  of  way  is  for  an  exten- 
sion that  will  connect  the  Pacific  &  Eastern 
R.  R.  with  the  Oregon  Trunk  line,  which  fol- 
lows the  Deschutes  River  and  will  be  the  main 
line  connecting  numerous  branches  in  Califor- 
nia and  Oregon. 

All  grading  has  been  completed  for  the  en- 
trance of  the  Pacific  &  Eastern  Ry.  tracks 
into  Medford,  Ore.,  and  steel  will  be  installed 
at  once. 

Pennsylvania. 

.•\  company  is  being  formed  by  business  men 
of  Dillsburg  and  capitalists  of  Philadelphia, 
for  the  purpose  of  budding  a  14-mile  trolley 
line  from  Dillsburg  to  Dover.  The  proposed 
route  is  via  Franklintovvn,  Mountain  Top, 
Wellsville,  Rossville  and  The  Pickets  to  Do- 
ver, connecting  with  the  York  and  Dover  trol- 
ley line,  thus  making  a  direct  route  to  York. 
The  company  is  to  have  a  capital  stock  of 
$180,000.  It  may  be  noted  that  surveys  for 
such  a  line  were  made  several  years  ago,  but 
at  that  time  the  necessary  capital  could  not 
be  secured.  It  is  believed  that  the  new  com- 
pany will  have  better  luck,  ina.smuch  as  a  large 
part  of  the  capital  stock  has  already  been  sub- 
scribed. 

The  Wilkes-Barre  Ry.  Co.  has  had  work 
started  on  the  extension  of  its  tracks  from 
Hughestown  to  Avoca.  A  large  force  of  men 
is  employed  on  the  job,  and  it  is  expected 
that  the  new  line  will  be  opened  by  Dec.  1. 

J.  G.  White  &  Co.,  Inc..  engineers  and 
contractors,  43  Exchange  place,  New  Y'ork, 
have  been  awarded  a  contract  by  the  New- 


York,  Ontario  &  Western  Ry.  Co.  for  the 
erection  of  railroad  shops  at  the  Maylield 
yards,  Mayfield,  Pa.,  near  Carbondalc.  The 
work  to  be  carried  out  consists  of  the_erec- 
tion  of  a  10-stall  roundhouse,  with  a  /.-i-foot 
turntable,  machine  shop,  carpenter  shop, 
with  complete  power  plant,  storehouse, 
office  building,  oil  building,  sand  storage, 
drier  and  loading  house,  and  a  complete 
coaling  station  with  a  storage  capacity  of 
approximately  1,000  tons.  The  buildings 
will  be"  of  the  usual  type  of  brick  and  steel 
construction.  The  estimated  cost  is  ap- 
proximately $150,000.  ,      . 

The  Lehigh  Vallev  R.  R.  has  been  having 
surveys  made  at  Bernice,  on  the  Bowman  s 
Creek  branch,  with  a  view,  it  is  said,  of  build- 
ing a  new  depot  and  if  feasible  to  run  a  line 
direct  from  Mildred  toward  the  company 
store  at  Bernice  and  do  away  with  the  switch- 
back at  the  old  depot.  ' 
Construction  work  was  started  on  Sept.  15 
at  Pottsville,  Pa.,  on  the  proposed  line  of  the 
Midland  Pennsylvania  R.  R.  The  line,  as 
projected,  will  be  44  miles  long  and  will  ex- 
tend from  Millersburg,  Dauphin  County,  to 
Ashland,  Schuylkill  County.  W.  E.  Harring- 
ton,  Philadelphia,   Pa.,   is   President. 

Good  progress  is  being  made  by  the  Eyre- 
Shoemaker   Co.,   of   Philadelphia,   on   its  con- 
tract   for    constructing    the    new    line    of    the 
Baltimore   &   Ohio   R.    R.    from    Somerset   to 
Acosta.     The  contractors  have  three  gangs  of 
about  400  men  each  at  work.     The  gangs  are 
located  at  Husband,  Acosta  and  a  point  about 
midway  between  the  two  villages,  and  a  small 
force  of  men,  about  100,  is  working  in  North 
Somerset.     It  is  stated  that  the  road  will  be 
in    operation    by    May    1    next.      At    Husband 
there  are  three  steam  shovels  in  constant  op- 
eration and  several  miles  of  construction  rail- 
road  have   been   built   and   small   engines   are 
constantly  hauling  train  loads  of  earth   from 
the  excavation.     One  force  of  men  is  building 
all  the  concrete  work  and  has  derricks,  stone 
crushers    and    mixing    machinery   in    constant 
operation.     All  the  culverts  are     being     con- 
structed of  concrete.    One  of  the  cuts  at  Hus- 
band will  be  more  than  75  ft.  deep,  and  is  be- 
ing blasted  through  solid  rock.     This  cut  will 
be   nearlv   a   mile   long.     There   is   also   a   fill 
about  100  ft.  high  and  half  a  mile  long.    Over 
one-third  of  this  fill  has  been  completed  and 
the  cut  has  been  dug  to  a  depth  of  about  35 
ft.     In  the  construction  of  the  fill  it  is  neces- 
sary to  build  trestle   work  of  heavy  timbers, 
and  to  lay  construction  track  along  the  top  so 
that  train   loads  of   earth  may  be  dumped  at 
the    most    advantageous   places.       At      Acosta 
several    deep   cuts   will   have   to   be  built   and 
considerable    grading    is    necessary.      Between 
Husband  and  Somerset  there  will  be  no  need 
of  much  grading.     It  is  the  intention  of  the 
contractors  to  push  the  work  vigorously  from 
Somerset,   Husband   and   Acosta,   and  to   join 
the  completed  work. 

City  Council  of  Northumberland,  Pa.,  has 
granted  the  Delaware,  Lackawana  &  Western 
Ry.  right  to  close  Sheetz  alley,  below  North- 
way,  and  construction  work  on  the  new- 
freight  house  and  sidings,  for  which  a  large 
tract  of  land  was  recently  purchased,  will  be- 
gin at  once. 

J.  G.  Vilsach,  30G  German  National  Bank 
Bldg.,  Pittsburg,  Pa.,  Treasurer  of  the  West- 
moreland County  Ry.  Co.,  was  recently  over 
the  route  of  a  proposed  connecting  trolley 
line  between  Derry  and  Blairsville,  which 
would  make  Latrobe  the  western  terminal  of 
the  several  street  railways  traversing  eastern 
Westmoreland  and  southern  Indiana  counties. 
It  is  said  that  the  Westmoreland  County  Ry. 
will  issue  $100,000  of  bonds  for  the  construc- 
tion of  the  connecting  line. 

South  Dakota. 


According  to  an  announcement  reported  to 
have  been  made  by  F.  I.  Cummins,  Traffic 
Manager  of  the  South  Dakota  Central  Ry., 
the  company  will  soon  begin  extensive  im- 
provements in  its  terminal  facilities  in  Wa- 
tertown,  S.  Dak.  The  work  as  planned  will 
include  a  new  passenger  depot  at  the  inter- 
section of  the  S.  D.  C.  track  and  Kemp  Ave., 
the  principal  business  street,  the  extension  of 
the  tracks   to  the   M.   &   St.   L.  yards,  where 


they   will   connect    with    the    B.    C.    R.   &    N., 
and  the   M.  &  S.  L.   Rys. 

The  construction  crew  on  the  Cheyenne 
branch  of  the  Chicago,  Milwaukee  &  St.  Paul 
R.  R.  has  reached  Parade,  S.  Dak.,  82  miles 
west  of  Mobridge,  and  it  is  expected  that 
work  will  be  completed  to  Faith  before  the 
cold  weather.  The  route  of  the  branch  is 
from  Mobridge,  through  Moreau  Junction, 
Cheyenne  Junction,  Ducharne,  Promise,  Vir- 
ginia, LaPlant,  Ridgeview,  Newponset,  Pa- 
rade, Eagle  Butte,  Lantry,  Red  Elm  and  Ar- 
row  Head. 

Tennessee. 

The  Chattanooga  Railway  &  Light  Co., 
Chattanooga,  Tenn.,  is  planning  to  have  work 
started  at  once  on  its  Chickamauga  Park  line. 
The  total  cost  will  be  about  $85,000.  About 
500  tons  of  80-lb.  rails  will  be  laid  on  rock 
ballast. 

The  City  of  Dyersburg,  Tenn.,  will  vote 
Oct.  11  on  the  issuance  of  $50,000  bonds  to  be 
used  in  purchasing  stock  in  the  new  railroad 
which  is  to  be  built  from  Dyersburg  to  Jack- 
son. 

An  ordinance  is  before  the  City  Council  of 
Memphis,  Tenn.,  granting  the  Clarksville.  Col- 
lierville  &  Covington  Interurban  Co.  right  of 
way  over  certain  Memphis  streets.  No  changes 
have  been  made  in  the  route  proposed  some 
time  ago  and  only  slight  modifications  were 
made  in  the  original  proposition.  The  work  of 
extending  the  tracks  into  the  city  will  be 
started  as  soon  as  the  ordinance  is  passed. 

Texas. 

Rails  and  other  materials  have  been  re- 
ceived at  Greenville,  Tex.,  and  will  be  used 
in  the  construction  of  the  electric  car  line  in 
that  city.  It  is  reported  that  grading  work 
is  about  to  be  started. 

The  Bryan-College  Interurban  Ry.,  O.  E. 
Gammel,  General  Manager,  Bryan,  has  filed 
with  the  State  Railroad  Commission  a  supple- 
mental application  for  permission  to  issue 
bonds  on  some  three  miles  of  prospective  line 
within  the  city  of  Bryan.  The  commission 
has  already  placed  a  valuation  of  $09,000  on 
the  completed  lines  and  will  allow  the  regis- 
tration of  $49,000  in  bonds,  $20,000  of  the 
valuation  being  consumed^ in  stock.  The  road 
intends  to  extend  within'  the  city  of  Bryan 
to  certain  other  school  properties.  Later  it 
will  extend  down  the  Brazos  Valley  to  certain 
cotton  gins,  where  it  hopes  to  do  a  flourishing 
freight  business. 

The  Wichita  Falls  &  Wellington  Ry.  Co., 
J.  A.  Kemp,  President,  Wichita  Falls,  has  ap- 
plied to  the  state  railroad  commission  for  au- 
thority to  issue  its  capital  stock  in  the  sum 
of  $15,000,  being  $1,000  per  mile  for  its  15 
miles  of  completed  road,  extending  from  the 
Texas-Oklahoma  State  line  in  Collingsworth 
to  the  town  of  Wellington.  Application  was 
also  filed  for  authority  to  issue  its  l^rst  mort- 
gage bonds  in  the  sum  of  $285,000,  or  $19,000 
per  mile  on  its  15  miles ;  also  application  for 
approval  and  authority  to  register  in  the  office 
of  the  secretary  of  state  $225,000  of  its  bonds, 
or  an  average  of  $15,000  per  mile.  This  line  is 
now  practically  completed  and  ready  for  op- 
eration. 

Practically  all  grading  work  for  the  Gal- 
veston-Houston Interurban  line  will  have 
been  completed  by  Oct.  1.  Harty  &  Ford, 
contractors,  having  the  upper  10-mile  grade, 
will  complete  their  work  on  contract  time, 
Oct.  1,  about  the  same  time  that  J.  C.  Kelso, 
grading  the  lower  16  miles,  from  Clear  Creek 
within  two  miles  of  the  causeway,  will  com- 
plete his  section.  The  two  miles  of  grading 
between  the  causeway  and  the  first  section 
and  the  two-mile  stretch  between  the  upper 
end  of  the  work,  being  done  by  Hardy  & 
Ford,  and  the  Houston  city  limits,  have'  not 
been  let,  and  probably  will  not  be  until  the 
completion  of  the  main  stretches.  Tracklay- 
ing  was  commenced  on  Sept.  21.  and  the  steel 
will  be  pushed  as  rapidly  as  weather  condi- 
tions permit.  Orders  for  equipment  have  been 
placed,  deliveries  to  be  made  this  winter.  .'Ml 
materials,  including  120.000  ties  and  5,700  tons 
of  rails,  are  stored  in  the  material  yards  near 
Texas  City  Junction,  ready  to  be  loaded  and 
transported  to  the  several  portions  of  the  line 
Shell  ballast  is  being  delivered  at  the  rate  of 
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sou  cii.  yds.  each  day,  120,000  cu.  yds.  being 
contracted  for  the  entire  right  of  way.  The 
road  is  being  built  for  the  Stone  &  Webster 
Engineering  Corporation,  of  Boston,  Mass., 
the  engineering  offices  for  the  \vorl<  being  lo- 
cated in  the  1st  National  Bank  Bldg.,  Houston. 
The  City  Council  of  Beaumont  has  finally 
passed  the  ordinance  granting  a  new  franchise 
for  the  Beaumont  Traction  Co.,  the  same  to 
be  in  lieu  of  the  three  existing  franchises  un- 
der which  the  company  is  now  operating. 
The  franchise  as  finally  passed  is  said  to  not 
meet  with  the  approval  of  the  Traction  com- 
pany representatives  and  indications  are  that 
it  will  not  be  accepted  by  the  company. 

Construction  crews  have  completed  the  Col- 
legeport  extension  of  the  St.  Louis,  I?rowns- 
ville  &  Mexico  Ry.  and  it  is  believed  the  road 
will  be  operated  between  Buckeye  and  Col- 
legeport,  Texas,  at  once. 

Lines  are  being  run  from  Denison  to  Sa- 
pulpa,  Okla..  by  W.  L.  Lackie,  Assistant  En- 
gineer of  the  St.  Louis  &  San  Francisco  Ry., 
who  is  located  temporarily  at  Denison,  Tex., 
to  get  the  exact  cost  of  construction  of  a  du- 
plicate railroad  like  the  Frisco  between  the 
two  points.  The  work  is  being  done  to  show 
the  Oklahoma  Corporation  Commission  ex- 
actly what  the  lines  are  worth. 

Grading  on  the  line  of  the  Brownwood 
North  &  South  Texas  R.  R.  has  been  com- 
pleted for  a  distance  of  17  miles  and  it  is 
proposed  to  extend  the  line  to  Rising  Star, 
Eastland  County,  Texas,  a  total  distance  of 
30  miles.  The  line  will  be  laid  with  60-lb. 
rails. 

The  committee  at  Belton.  Texas,  appointed 
to  raise  the  necessary  $90,000  bonus  for  the 
construction  of  the  Quanah,  Seymour,  Dub- 
lin &  Rockport  through  that  city,  has  appoint- 
ed George  A.  McGregor,  Belton,  to  take  up 
the  matter  and  close  it  up  within  30  days. 

The  Commercial  Club,  of  Tyler,  Tex,,  of 
which  H.  E.  Byrne  is  President,  has  received 
a  proposition  from  a  railroad  construction 
company  offering  to  construct  a  road  from 
Tyler  to  Paris,  Lamar  County,  and  to  estab- 
lish machine  and  repair  shops  permanently  at 
Tyler  for  a  $300,000  bonus  when  the  road  is 
completed.  It  is  thought  that  there  will  be 
no  trouble  in  raising  in  the  neighborhood  of 
the  amount  asked,  in  Smith,  Wood,  Hopkins 
and  other  counties  through  which  it  is  pro- 
posed to  construct  the  road,  together  with  the 
right  of  way   and   terminal    facilities. 

Tracklaying  on  the  Temple  &  Northwestern 
Ry.  has  been  started  from  Temple,  Te.xas,  and 
it  is  expected  to  complete  the  first  ten  miles 
by   November  1. 

Grading  work  out  of  Farwell  is  now  under- 
way for  the  Farwell,  Texico  &  Southern  R. 
R.  J.  Hicks.  Chief  Engineer  of  the  road,  is 
now  engaged  in  the  permanent  survey  for  the 
remainder  of  the  line. 

J.  S.  McSpadden,  contractor,  of  Fort  Worth, 
has  begun  work  on  the  Comanche  extension 
of  the  Cotton  Belt  from  Hamilton.  Citizens 
of  Comanche  made  a  contract  with  the  Cot- 
ton Belt  by  which  they  agreed  to  give  the 
right  of  way  and  a  bonus  to  secure  the  road. 
The  contract  was  let  to  Thompson  &  Scott 
of  St.  Louis.  Mo.,  who  sublet  the  grading  to 
Mr.  McSpadden.  The  extension  of  the  Cot- 
ton Belt  to  the  Thurber  or  Palo  Pinto  coal 
fields  will  follow  the  completion  of  the  Co- 
manche extension. 

Thirteen  miles  of  line  have  been  completed 
on  the  Brady-^Ienard  extension  of  the  St. 
Louis  &  San  Francisco  Rv.  and  in  order  to 
have  all  the  work  completed  by  December  25 
the  company  has  increased  the  crew  and  will 
lay  an  average  of  1-5  miles  of  track  per  week. 
Blassengame  &  Miller,  who  have  the  con- 
tract for  grading  the  line  of  the  street  railway 
system  in  Cleburne.  Texas,  have  started  work 
and  will  rush  it  to  completion. 

It  is  reported  to  have  been  officially  an- 
nounced that  the  Pecos  &  North  Texas,  the 
70-mile  stretch  of  track  between  Lubbock  and 
Lamesa.  a  portion  of  the  Coleman  cutoff  of 
the  Atchison,  Topeka  &  Santa  Fe,  will  be 
completed  and  readv  for  operation  by  Oct.  1. 
Advices  from  Austin,  Texas,  state  that  En- 
gineer Parker  of  the  State  Railroad  Commis- 
sion will  not  approve  the  request  of  the 
Orange  &  Northwestern  Ry.  for  a  new  valuation 
and  any  new  issue  of  bonds  must  be  on  the  val- 


uation made  by  tlie  former  engineer,  with  the 
additional  allowance  for  improvements  made 
and  deduction  for  three  miles  of  track  which 
constituted  the  South  Orange  spur.  The  rail- 
road companv  wanted  to  issue  bonds  amount- 
ing to  $170,000. 

.■Xctual  construction  work  on  the  Cotton  Belt 
Ry.  extension  from  Hamilton,  Texas,  to  Com- 
manclie  has  been  started  and  grading  outfits 
are  being  rushed  to  the  scene  of  action.  The 
line  will  be  32  miles  long  and  it  is  generally 
believed  that  the  Cotton  Belt  intends  to  build 
beyond  Comanche,  the  proposed  route  un- 
known. The  line  from  Gatesville  to  Hamilton 
will  soon  be  completed  as  the  grade  is  at 
present  nearly  ready  for  steel. 
Utah. 

The  Cache  Valley  .Amusement  Co.  has  filed 
its  articles  of  incorporation  at  Logan,  Utah. 
The  company  has  a  capital  stock  of  $100,000 
and  proposes  to  build  an  amusement  resort 
at  Millville  and  to  construct  and  operate  an 
electric  line  through  Logan  between  Millville 
and  Hyde  Park.  The  company  is  headed  by 
Job  White  of  Salt  Lake,  but  it  is  said  that  the 
backer  of  the  proposition  is  Howard  Garrett, 
a  theatrical  man  of  Salt  Lake.  The  other  of- 
ficers are:  John  E.  Wiscomb,  Vice  President; 
"W.  J.  Phillips,  Secretary,  both  of  Salt  Lake 
and  Leo  Nielsen  of  Logan,  Treasurer.  These 
men,  with  George  A.  Hansen  of  Salt  Lake, 
constitute  the  board  of  directors.  A  franchise 
has  already  been  granted  the  company  and 
construction  on  the  electric  line  is  to'  com- 
mence soon.  The  new  Edison  storage  bat- 
tery cars  are  to  be  used  on  the  line,  it  is  said. 

The  Colorado  Fuel  &  Iron  Co.,  Pueblo, 
Colo.,  has  been  awarded  the  contract  for  12,- 
000  tons  of  85-Ib.  steel  rails  for  the  new  high 
line  of  the  San  Pedro,  Los  Angeles  &  Salt 
Lake   R.   R. 

The  Salt  Lake  &  Ogden  Rv.,  E.  A.  Vail, 
Chief  Engineer,  Salt  Lake  C'ity,  Utah,  will 
be  double-tracked  in  the  immediate  future, 
from  Fannington  to  Kaysville,  and  also  for 
five  miles  out  of  Salt  Lake  and  Ogden.  The 
power  house  will  be  in  readiness  early  in  the 
year. 

Citizens  of  Driggs,  Utah,  have  given  the 
Oregon  Short  Line  Ry.  a  bond  of  $20,000 
guaranteeing  the  right  of  way  through  that 
city  and  work  will  be  started  at  once,  it  is 
announced. 

Virgima. 

Construction  work  has  been  started  on  the 
Cape  Charles  R.  R.,  which  is  to  be  a  branch 
road  of  the  New  York,  Philadelphia  &  Nor- 
folk R.  R.,  .extending  from  Cape  Charles  to 
Cape  Charles  Point.  6%  m.iles  in  length. 
Charles  A.  Sims,  Philadelphia,  Pa.,  has  the 
contract. 

The  Kanawha,  Glen  Jean  &  Eastern  R.  R., 
which  has  been  under  construction  for  some 
time,  was  completed  late  this  month  to  a  con- 
nection with  the  Virginia  Ry.  at  Pax.  The 
Kanawha,  Glen  Jean  &  Eastern  R.  R.  is  an 
independent  line  owned  by  the  mining  inter- 
ests of  the  Loup  Creek  district,  which  turn  out 
about  1,000,000  tons  of  high  grade  fuel  an- 
nually. 

The  Washington-Virginia  Ry.,  chartered  last 
June  to  build  a  railroad  between  Vienna.  Fair- 
fax County,  and  Bluemont.  Loudrun  County, 
has  filed  an  amendment  to  its  charter,  increas- 
ing its  capital  stock  from  $1,000,000  to  $2.- 
000.000. 

The  Richmond  &  Henrico  Ry.,  W.  S. 
Forbes.  President,  has  applied  to  the  City 
Council  of  Richmond  for  a  franchise  for  aii 
extension  of  trackage  in  the  West  End  of  the 
city.  The  Virginia  Railway  &  Power  C.  has 
also  asked  for  an  extension  in  that  sectir->i  of 
the  city. 

The  Norfolk  &  Portsmouth  Belt  Line  R.  R., 
Geo.  S.  Shafer.  Superintendent.  Port  Norfolk, 
Va.,  has  announced  that  it  will  establish  a 
terminal  at  Seawell's  Point  on  property  ad- 
joinin.g  the  \'irginian  Ry.  piers.  Bv  an  ar- 
rangement with  the  Virginian  Ry.  'the  Belt 
Line  now  circles  the  city  of  Norfolk,  and  the 
establishment  of  a  terminal  at  Seawell's  Point 
will  mark  the  completion  of  the  undertaking 
that  has  been  agitated  since  1907. 


Washington. 

J.  D.  Crarey,  who  is  backed  by  Philadelphia 
capitalists,  is  asking  the  cities  of  South  Bend 
and  Raymond  and  the  County  of  Pacific  to 
grant  him  a  franchise  to  build  ,and  operate 
an  electric  road  between  the  two  cities,  and 
if  the  franchise  is  granted  he  agrees  to  begin 
work  on  the  road  immediately.  Mr.  Crarey 
and  his  associates  built  the  electric  line  be- 
tween Hoquiam  and  .Aberdeen,  on  Grays  Har- 
bor. 

Engineers  of  the  Mt.  Adams  Electric  Line, 
according  to  reports  from  White  Salmon, 
Wash.,  have  completed  surveys  as  far  as  Rob- 
ertsville  where  a  halt  will  be  made  until  the 
settlers  of  the  Upper  Camas  Prairie  country 
decide  whether  they  will  support  the  Mt. 
Adams  road  or  the  contemplated  line  now 
surveying  from  Lyle,  10  miles  east  of  White 
Salmon,  to  the  Camas  district.  The  route  of 
the  Mt.  .Adams  line  is  from  the  dock  on  the 
Columbia  up  a  3  per  cent  grade  to  White 
Salmon  on  the  bluff,  thence  north  from  the 
Hunsaker  farin  to  section  16,  crosses  Wilkins 
Canyon,  thence  to  Apple  Center,  north  to 
Mountain  brook,  on  to  Robertsville,  circles 
Fulda  and  Laurel  to  Trout  Lake,  and  back 
to  White  Salmon  via  Husum.  At  no  point 
in  the  route  of  nearly  100  miles  is  the  grade 
over  4  per  cent.  The  cost  of  the  road  is  com- 
puted at  $20,000  per  mile.  Secretarv  Shepler 
reports  $70,000  raised  in  lands,  notes  and 
mortgages,  which  will  be  materially  increased. 
Two  million  dollars  is  available  from  outside 
capitalists  as  soon  as  the  preliminary  work  is 
completed. 

City  Council  of  North  Yakima,  Wash., 
after  much  deliberation  decided  to  extend 
the  franchise  of  the  North  Coast  Ry.  The 
railroad  company  has  agreed  to  construct  at 
Its  own  expense  a  subway  under  its  tracks  at 
Chestnut    St. 

West  Virginia. 

The  Baltimore  &  Ohio  R.  R.  has  purchased 
land  for  the  extension  of  the  Paw  Paw 
branch.  This  branch  will  cross  Paw  Paw 
Creek,  run  through  Rivesville,  W.  Va.,  and 
reach  the  mines  of  the  Parker  Run  Coal  & 
Coke  Co.  and  of  the  Virginia  &  Pittsburg 
Coal  &  Coke  Co.,  which  is  being  developed  just 
below  the  Parker  Run  propertv. 

The  Baltimore  &  Ohio  R.  '  R.  is  contem- 
platmg  the  purchase  of  Wheeling  Park,  and 
has  been  running  surveys  for  a  switch  from 
Elm  Grove  to  the  park.  The  companv  is  said 
to  be  plannmg.  to  purchase  the  park  "with  the 
idea  of  using  it  as  an  excursion  point. 

Wisconsin. 

The   Manitowoc  &   Northern   Traction   Co 
Manitowoc.  Wis.,  may  extend  its  line  to  Mishi- 
cott  next  spring. 

The  Twin  City  &  Lake  Superior  Rv  Co 
(Arrow  Lme),  440  Railway  Bldg.,  Minneapo- 
lis, Minn.,  which  projects  a  line  from  Minne- 
apolis to  Superior,  Wis.,  will  have  clearing 
work  started  shortly,  so  that  grading  work  can 
be  begun  in  the  spring.  The  company  has 
already  secured  about  all  of  the  needed  right 
ot  way  for  its  line  in  Douglass  and  Burnett 
Counties  .\  considerable  portion  of  the  road 
IS  already  graded. 

Plans  for  track  elevation  work  at  Milwau- 
kee have  been  submitted  to  engineers  of  the 
various  railroads  interested  and  to  city  of- 
ficials. The  city's  plans  were  prepared  by 
L.  J.   Klug.  Assistant  Citv   Engineer. 

-Advices  from  Oconto  state  that  J.  Young 
&  Brother  have  finished  their  bridge  job  for 
the  C.  &  N.  W.  Ry.  at  Niagara  and  have 
moved  their  equipment  from  there  to  Ford 
Kiver  to  construct  a  double  track  bridge  for 
the  C.  &  N.  W.  This  job  calls  for  2,000  yds. 
of  concrete  and  stone. 

Elections  held  in  the  village  of  Blooming- 
*n"' u  ■  *"^  "^^  towns  of  Bloomington, 
Patch  Grove.  Mount  Hope  and  Little  Grant 
ot  Grant  County.  Wis.,  to  vote  on  the  prop- 
osition of  bonding  to  raise  funds  for  the  con- 
struction of  a  new  railroad,  carried  bv  a  large 
majority.  The  route  of  the  proposed  line  is 
from  Woodman  to  Bloomington.  via  Mount 
Hope  and  Patch  Grove,  a  distance  of  22  miles 

The  Wisconsin  Southern  R.  R.  Co.  on 
Sept.  21  filed  articles  of  incorporation  in  the 
office  of  the  secretary  of  state.     The  capital 
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stock  is  $i!OO.OuO,  of  which  $iJU,i.M.iu  has  been 
-ubscribed.  The  company  will  build  from  a 
junction  of  the  St.  Paul  '&  Nortliwestern  line 
at  the  village  of  Woodman,  23  miles  to  the 
village  of  Bloomington.  The  incorporators 
are  VV.  H.  H.  Cash,  New  Lisbon;  Edward 
Hammer,  Hfllsboro ;  John  A.  Cash,  Hillsboro ; 
C.  E.  Coon.  C.  J.  Chapman  and  W.  D.  Christ 
of  Omaha.  Xeb. 

Canada. 

The  Canadian  Pacific  Ry.  is  reported  to 
have  received  bids  for  constructing  a  branch 
to  Como.x  in  British  Columbia. 

Work  has  been  progressing  for  the  last 
two  months  on  grading  and  ballasting  the 
roadbed  of  the  Temiskaming  &  Northern  On- 
tario Ry.,  of  the  Canadian  Government. 
Trestles'  have  been  filled  in  and  many  miles 
of  track  have  been  raised.  During  .\ugust 
1.501  cars  of  ballast  were  taken  from  the 
Redwater  Pit,  2,674  from  the  Cassidy  Pit  and 
1,415  cars  from  the  Wataybeag  Pit.  Along 
the  section  between  Cobalt  and  Haileybury, 
which  has  been  double-tracked,  1,308  carloads 
of  ballast  were  used. 

.■\dvices  from  Belleville  state  that  Andrew 
McGuin,  contractor  for  the  three  miles  of  the 
Canadian  Northern  Ontario  Ry.  Toronto-Otta- 
wa line  tlirough  that  city,  has  started  on  active 
construction  work  west  of  the  river.  Grading 
has  also  been  commenced  at  Trenton  and  op- 
erations will  soon  be  general  on  the  sub-con- 
tracts between  that  town  and  Belleville. 

The  contract  for  the  clearing  of  the  right 
of  way  and  grading  of  the  Cowiclian  Lake 
branch  of  the  Esquimalt  &  Nanaimo  R.  R. 
has  been  let  to  the  contracting  firm  of  Janse, 
Macdonnell  &  Timothy,  who  are  building  the 
.\lberni  branch  of  the  same  railway.  This 
branch  is  to  be  ready  for  traffic  early  next 
summer. 

Officials  of  the  Hudson  Bay  &  Pacific  Ry. 
have  been  advised  from  London  that  all  the 
money  necessary  for  the  construction  of  the 
proposed  line  was  ready,  and  that  w-ork 
should  be  rushed.  In  addition  to  building  a 
line  from  Prince  .A.lbert,  Sask.,  to  Hudson 
Piay,  it  has  been  decided  to  build  southwest- 
erly to  Pacific  Junction,  Mont.,  to  a  connec- 
tion with  the  Great  Northern  R.  R.  This  lat- 
ter line  would  lead  to  the  belief  that  James 
J,  Hill  has  become  interested  in  the  project. 
George  .-\twood.  Prince  .\lbert,  Sask.,  is  Chief 
Engineer. 

.•\dviccs  from  Victoria,  B.  C,  state  that  the 
Canadian  Northern  R.  R.  has  signed  the  con- 
tract for  the  construction  of  the  first  section 
of  its  railway  on  Vancouver  Island,  giving 
connections  from  Victoria  to  Barkley  Sound, 
in  accordance  with  the  terms  of  the  contract 
with  the  Government.  The  first  section  is 
about  3o  miles   long,  and  runs  to   Sooke. 


.\rrangements  have  been  practically  com- 
pleted for  the  immediate  use  by  the  Grand 
Trunk  Pacific  of  the  new  line  of  the  National 
Transcontinental  between  Winnipeg  and  Su- 
perior Junction.  The  branch  from  Port  Ar- 
thur is  completed,  and  there  is  now  a  thorough 
grain  route  available  from  Port  Arthur  to  Ed- 
monton and  beyond.  The  Winnipeg-Superior 
Junction  section  had  not  been  taken  out  of 
the  hands  of  Contractor  James  Mac.^rthur. 
and  probably  will  not  be  taken  over  by  the 
National  Transcontinental  Commission  tor 
some  months  yet. 

The  Dominion  Railroad  Commission  has 
ordered  the  building  of  a  subway  under  the 
C.  P.  R.  R.  tracks  at  Broad  St..  Regina.  Sask. 
The  plans  are  to  be  filed  within  (iO  days  and 
the  question  of  the  apportionment  of  cost 
between  the  railway  company  and  the  city  will 
be  settled  by  the  commission  after  the  plans 
have  been  submitted.  The  proposed  subway, 
it  is  stated,  will  be  one  of  the  largest  of  its 
kind  in  the  west,  providing,  as  it  will,  accord- 
ing to  the  commission's  order,  for  19  tracks. 
The  superstructure  to  carrv  these  will  be  4(10 
ft.  in  length.  About  950,000  lbs.  of  steel  will 
be  required  for  the  superstructure.  While  no 
official  estimate  of  the  cost  has  been  made,  it 
is  said  that  the  undertaking  will  involve  an 
outlay  in  the  neighborhood  of  $250,000.  J.  E. 
Schwitzer,  Winnipeg,  Man.,  is  Assistant  Chief 
Engineer  of  the  Canadian  Pacific. 

The  Canadian  Northern  R.,  T.  Tnmbull, 
.\ssistant  Chief  Engineer,  Winnipeg,  Man., 
will  during  October  call  for  bids  for  the  con- 
struction of  its  line  between  Chilliwack  and 
Lytton,  at  the  junction  of  the  Eraser  and 
Thompson  Rivers,  a  distance  of  about  90 
miles.  This  will  consist  mostly  of  heavy  rock 
work  along  the  south  bank  of  the  Eraser 
River,  including  the  canyon.  Owing  to  the 
facilities  afforded  by  the  Canadian  Pacific  Ry., 
the  successful  tenderers  will  be  able  to  get  in 
outfits  and  supplies  at  comparatively  little  ex- 
pense, and  undertake  construction  simulta- 
neously at  many  points.  Mr.  Mann,  president 
of  the  Northern  Construction  Co.  of  Winni- 
peg, is  expected  at  Vancouver  shortly  and  will 
go  over  the  route  preparatory  to  submittin.g 
a  bid.  His  company  recently  secured  the  con- 
tract for  building  the  first  OO-mile  section  be- 
tween Port  iNlann  and  Winnipeg.  The  Cana- 
dian Northern,  with  regard  to  the  second  con- 
tract, will  stipulate  that  construction  work 
will  be  proceeded  with  during  the  coming 
winter.  It  is  estimated  that  a  large  portion  of 
the  line  through  the  Eraser  River  canyon  will 
cost  $100,000  a  mile.  It  is  probable  that  tend- 
ers will  also  be  called  this  fall  for  the  90-mile 
section  extending  north  from  Kaniloops, 
through  the  valley  of  the  North  Thompson. 
Early    next    summer   will   see    under   contract 


the  entire  section  between  Yelloiw  Heaid'  Pass, 
at  the  summit  of  the  Rockies,  and  tidewater 
at  Vancouver. 

The  city  of  Toronto.  Ont.,  has  had  work 
started  on  the  construction  of  the  new  indus- 
trial spur  line  along  the  east  bank  of  the 
Don  to  .^shbridge's  Marsh.  E.  L.  Cousins. 
Railway  Engineer,  formerly  on  the  Grand 
Trunk  staflf.  is  in  charge.  The  line  will  be 
used  by  the  three  railway  companies  on  equa! 
terms  and  will  be  operated  by  the  companies 
alternately,  for  periods  of  one  year,  but  the 
city  retains  control  for  all  time. 

The  Board  of  Control  of  Toronto,  Ont.. 
may  ask  special  legislation  to  purchase  the 
Toronto  Street  Railway  and  will  negotiate 
with  the  company  as  to  the  price.  In  the 
meantime  the  Toronto  Street  Ry.  Co.  has 
notified  the  city  that  it  was  ready  to  carry  out 
the  order  of  the  Ontario  Railway  and  Munici- 
pal Board  made  on  May  18  last  for  the  con- 
struction or  extension  of  lines  as  follows,  and 
which  routes  were  selected  by  the  company : 
Teraulay  St.,  from  Queen  St.  to  Agnes  St., 
and  across  University  Ave.,  through  Anderson 
St.  and  along  St.  Patrick  St.  to  Bathhurst  St.; 
Victoria  St.  from  Adelaide  to  Wilton  Ave., 
Wilton  Ave.  from  Victoria  St.  and  across  the 
new  bridge  over  the  Don  to  a  point  east  of 
Broadview  .•\ve. ;  Shuter  St.  from  Yonge  St. 
to  Victoria  St.,  Harboard  St.  from  Spadina 
.\\e.   to  Ossington  .Ave. 

The  Canadian  Pacific  Ry.  has  entered  into 
an  agreement  with  the  St.  Maurice  Valley 
Ry.  Co..  by  which  the  last  named  company  is 
to  construct  a  line  between  Three  Rivers, 
Que.,  and  Grand  Mere,  a  distance  of  27.7 
miles,  and  on  completion  lease  it  to  the  Cana- 
dian   Pacific    for    a   period    of    999   years. 

The  Canadian  Railroad  Commission  will, 
early  ne.xt  month,  take  up  the  matter  of  ap- 
proving the  route  of  the  Canadian  Northern 
R.  R.  into  Hamilton.  The  application  of  the 
T.,  H.  &  B.  and  C.  P.  R.'s  request  for  permis- 
sion to  lay  new  tracks  in  the  east  end  at  Ham- 
ilton will  also  likely  be  dealt  with  next  month. 

The  Pincher  Creek,  Cardston  &  Montana 
Ry.  will  apply  at  the  coming  session  of 
the  .'Vlberta  legislature  for  an  extension  of  the 
charter  which  will  permit  it  to  construct  the 
main  line  through  Alberta  by  way  of  Calgary 
and  Edmonton,  into  the  Peace  River  coun- 
try. There  will  also  be  a  branch  into  the 
Kootenay  to  tap  the  coal  fields  which  it  is 
understood  the  company  has  secured.  Con- 
struction has  already  commenced  on  the  first 
100  miles  north  of  the  international  boundary. 
Surveys  of  this  portion  of  the  line  are  nearly 
completed  and  $3,000  per  month  has  been 
spent  on  surveys  during  the  summer.  Con- 
struction will  also  be  commenced  north 
toward  Cal,gary  and  Edmonton  this  fall. 


DRAINAGE.  IRRIGATION,  LEVEES  AND  CANALS 


Arkansas. 

The  Yellow  Bank  Drainage  District,  E.  M. 
\llin.  Secretary,  has  disposed  of  $85,000  of 
bonds  and  work  on  the  drainage  of  several 
hundred  thousand  acres  of  land  in  Phillips 
County  will  be  started  early  next  month.  The 
contract  for  the  w-ork  has  been  let  to  the  O. 
O.  McDonald  Construction  Co.,  Collinstown, 
La.  Two  large  dredge  boats  have  already 
been  constructed  for  the  work,  which  will  last 
about  two  years.  Work  is  to  be  started  at 
Elaine  and  Wabash. 

Petitions  are  to  be  circulated  for  the  or- 
ganizati'jii  of  a  drainage  district  which  will 
reclaim  loi^OO^  acres  of  land  in  Crittenden 
County,  .■\rk. 

The'  County  Court,  at  Jonesboro,  .Ark.,  is 
to  be  petitioned  to  create  another  big  drainage 
district  to  extend  22  miles  from  Green  to 
Jackson  counties.  This  will  improve  hun- 
dreds of  thousands  of  acres  of  land. 
California. 

The  following  bids  were  opened  Sept.  10 
at  Yuba  City.  Cal.,  for  levee  work  in  District 

Items 


No.  2:  Hammond  Engineering  Co.,  team 
work,  30  cts.  a  yd. :  dredging  and  clearing, 
VlVz  cts.  Thor  Dredging  Co.,  dredge  work 
and  clearing,  9  cts. ;  dredge  work  without 
clearing,  7%  cts.  American  Dredging  Co., 
dredge  work  only,  6.99  cts.  J.  H.  Faulkner, 
team  work,  27  cts. ;  team  work  and  overhaul- 
ing, 34  cts.  S.  D.  Groh,  team  work,  21  cts. ; 
team   work  and   overhauling,  24  cts. 

Edwin  Wade,  Truckee,  Cal.,  is  reported  to 
have  been  awarded  the  contract  for  con- 
structing the  Highline  canal  of  the  Orland 
Project  of  the  U.  S.  Reclamation  Service; 
bids  for  the  work  were  opened  Sept.  1.  Bids 
for  the  distribution  system  were  opened  Sept. 
24  by  the  U.   S.  Reclamation  Service. 

Representatives  of  the  Turlock  Irrigation 
IMstrict,  of  Turlock,  Cal.,  are  reported  to  be 
negotiating  for  the  purchase  of  a  1,000-acre 
tract,  located  east  of  Hickman,  for  a  reservoir 
site. 

Colorado. 

The  Lilylands  Reservoir  &  Canal  Co.,  ac- 
cording to  advices  from  Redville,  has  award- 
ed the  contract   for  constructing  one  mile  of 


canal  to  Randall  &  Walker,  Telluride;  Hatch 
&  Seymour,  Grand  Junction,  Colo.,  was  also 
awarded  a  one-mile  contract.  The  company 
will  have  four  additional  miles  of  canal  con- 
structed. 

The  Riverside  Irrigation  District,  J.  S. 
Campbell,  Secretary,  Fort  Morgan,  Colo.,  lo- 
cated in  the  counties  of  Weld,  Logan  and 
Morgan,  Colorado,  has  offered  for  sale  the 
entire  issue  of  the  bonds  of  the  district  au- 
thorized by  a  majority  vote  of  the  elector^ 
of  the  district  at  an  election  held  Sept.  17, 
1910,  amounting  to  $300,000  and  bearing  in- 
terest at  6  per  cent. 

Indiana. 

Bids  will  be  received  until  10  a.  m.,  Oct.  3, 
by  County  Surveyor  of  Daviess  County  at 
Washington,  Ind.,  for  the  construction  "of  a 
ditch.     A.  F.  Annen  is  County  Surveyor. 

The  Board  of  Public  Works  of  Fort 
Wayne,  Ind.,  is  formulating  a  scheme  for  re- 
building the  dike  along  the  Maumee  River, 
near  Walton  Ave.,  Fort  Wayne.  Preliminary 
plans  propose  the  anchoring  of   the  concrete 


marked  thus  ^  indicate  work  now  open  for  bids. 
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wall  with  additional  steel  rods,  and  tlie  plac- 
ing of  rip  rap  behind  it. 

Bids  will  be  received  until  1  p.  m.,  Oct.  1, 
by  the  Drainage  Commssioners  of  White 
County  at  Monticello,  Ind.,  for  the  con- 
struction of  a  drainage  ditch.  W.  ;M.  Fisher 
is  Commissioner. 

Kansas. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
12,  by  \V.  H.  Daniels,  President  of  the  Kaw 
Valley  Drainage  District,  Kansas  City,  Kan., 
for  the  construction  of  about  662,800  cu.  yds. 
levee  work,  118,800  sq.  yds.  revetment  pav- 
ing, 10,600  lin.  ft.  willow  mattress,  2,175  lin. 
ft.  3-row  pile  dike,  1,600  lin.  ft.  (2,600  cu! 
yds.)  concrete  culvert,  and  5,975  lin.  ft.  con- 
crete wall  (3,920  cu.  yds.),  and  other  work 
along  the  left  bank  of  Kansas  River  from 
Mattoon  Creek  to  mouth  and  along  right  bank 
Turner  Bridge  to  mouth.  Official  advertise- 
ment appeared  in   our  last  issue. 


Louisiana. 

The  Orleans  Levee  Board  of  New  Orleans, 
La.,  has  awarded  a  contract  to  A.  Ruppel, 
New  Orleans,  at  $40,174  for  improving  the 
levee  from  Walnut  to  Joseph  Sts. 

The  construction  of  a  drainage  system  cov- 
ering about  64  square  miles  of  land  in  Acadia 
Parish  is  proposed,  and  a  $75,000  bond  issue 
has  been  voted  for  the  woi>k,  which  will  be 
done  under  the  direction  of  the  6th  Ward 
Police  Jury,  Acadia  Parish,  Crowley,  La. 

The  City  of  New  Iberia,  La.,  has  awarded 
a  contract  to  A.  G.  Thomas,  New  Orleans, 
La.,  for  the  completion  of  its  waterway  and 
drainage  canal.  The  canal  was  completed  by 
former  contractors  up  to  within  2  miles  or 
about  10,000  ft.  of  the  basin  in  the  city  limits, 
wlien  misunderstandings  arose.  The  canal, 
when  finished,  will-  be  about  nine  miles  long 
and  will  be  30  ft.  top  and  30  ft.  on  the  bot- 
tom, with  6  ft.  of  water.  The  operation  of 
this  canal  will  reclaim  many  thousands  of 
acres   of   unreclaimed   land. 

The  State  Board  of  Engineers  at  New  Or- 
leans,   La.,    has    awarded    the    following   con- 
tracts  covering   the   construction     of     nearly 
400,000  cu.  yds.  of  levee  in  Iberville,  Jefferson, 
Plaquemine  and  Concordia  parishes:     Billings 
levee,   Iberville   Parish,  35,000  cu.  yds.  to   W. 
A.    Pecue,   16.23   cts ;    Ophelia   levee,    Iberville 
Parish,  43,000  cu.  yds.  to  J.  N.  Landry,  13.49 
cts. ;    Deckbar    levee,   Jefferson    Parish,   35.000 
cu.  yds.  to  Clark  &  Linnan,  22.98  cts. ;  Scars- 
dale  levee,  Plaquemine   Parish,  26,000  cu.  yds. 
to  Lucien  Caro,  21.90  cts.;  Bertrandville  levee, 
Plaquemine  Parish,  1.3,000  cu.  yds.  to  Michael 
Cullcn,   14.90   cts. :    Monsecour   Icvec,    Plaque- 
mine  Parish,   17.500  cu.   yds.   to   Lucien   Caro, 
18  cts.;  Quirch  levee,  Plaquemine  Parish,  16,- 
000   cu.   yds.   to    Michael   Cullcn,     15.24     cts; 
Netor    to    Burton,    Plaquemine    Parish,    6,000 
cu.   yds.   earth  and  2,700   ft.  wood  revetment, 
to   Wilmer   C.   Henritz,   18.75  cts.   per  cu.   yd. 
for  dirt  levee  and  $1.34  for  wood  revetment. 
Contracts  for  work  in  the  5th  Levee  District 
have   also   been    let   as      follows:      Windmere 
levcc,  Concordia  Parish,  25,000  cu.  yds.,  R.  T. 
Clark  &  So.,  14.90  cts. ;  Claremont  levee,  Con- 
cordia   Parish,    150,000  yds.,    Helgason   Bros., 
13.70  cts. ;    Cocodrie   levee,   Concordia   Parish, 
25,000  vds.,  H.   F.  Garbish  and  E.  J.  Barrow, 
14.23  cts. 

Minnesota. 

•J"Bids  will  be  received  until  1  p.  m.,  Oct. 
12.  by  L.  P.  Larson,  County  .Uiditor,  Red 
Lake  Falls,  Minn.,  for  the  construction  of 
•ditch.  No.  15,  including,  appro.ximatelv  2,100 
ft.  of  6-in.,  1,900  ft.  8-in.,  1.300  ft.  of  10-in., 
3.500   ft.  of  12-in..   1,870  ft.   of  14-in.  tile. 

^Bids  will  be  received  until  1  p.  m.,  Oct. 
8,  by  L,  P.  I^-irson,  County  .-\uditor,  Red  Lake 
Falls,  Minn.,  for  the  construction  of  ditch 
No.  47.  including  approximately  99,428  yds. 
of  e.xcavation  estimated  to  cost  $12,992;  and 
for  ditch  No.  48  including  approximately  321,- 
128  yds.  of  excavation  estimated  to  cost  $41,- 
128. 

Peter  Schwab,  Winona,  Minn.,  has  been 
awarded  the  contract  for  extending  the  levee 
wall  in  front  of  the  city  water  works  at  Wi- 
nona.   The  wall  will  be  built  2  ft.  higher  than 


the  outer  levee  w.ill  ;,i,d  ilic  surrounding 
ground  will  be  griidcd  to  correspond  with  the 
raise.     Work  has  been  started. 

Mississippi. 

The  Board  of  Mississippi  Levee  Commis- 
sioners, at  Greenville,  Miss.,  has  author- 
ized the  issuance  of  $50,000  in  certifi- 
cates of  indebtedness  for  the  purpose 
of  carrying  on  the  levee  work  now  under 
way.  The  Bank  of  Washington,  of  Green- 
ville, took  the  full  amount  at  6  per  cent. 

Nebraska. 

Advices  from  Scottsbluff,  Neb.,  state  that 
L.  F.  Williams  has  been  awarded  the  contract 
for  the  erection  of  the  diversion  dam  of  the 
Enterprise  irrigation  district.  The  dam  will 
be  located  above  Mitchell  and  will  extend  al- 
most across  the   river. 

Ohio. 

Bids  will  be  received  by  the  Director  of 
Public  Service,  Zanesville,  O.,  until  noon,  Oct. 

3,  for  the  necessary  labor  and  material  for 
the  extension,  repair  and  reinforced  levee  at 
the  north  end  of  Lee  St.  in  Zanesville,  O.  M. 
L.  J.  Logsdon  is  Secretary. 

Memphis  and  Vicinity. 

(regul.'\r  correspondence.) 
A  prominent  official  of  the  Memphis 
Union  Station  Company  of  Memphis  states 
that  his  company  has  not  yet  made  award 
of  contract  for  the  construction  of  concrete 
underpass  for  the  new  $3,000,000  depot  now 
under  way.  Bids  were  requested  on  Sept. 
8,  and  some  disappointment  seems  to  exist 
among  ^  the  engineering  department  that 
more  bidders  did  not  figure  on  the  work. 

Madison  avenue,  Memphis,  which  is  to 
be  paved  with  asphalt,  will  be  let  on  Oct. 

4.  This  street,  when  complete,  will  be  a 
continuous  driveway  of  sheet  asphalt  from 
the  center  of  the  city  to  the  limits.  Its 
construction  has  long  been  asked  for  by 
the  citizens  of  the  town. 

About  Oct.  15  Capt.  Clarke  S.  Smith, 
corps  of  engineers,  U.  S.  A.,  with  head- 
quarters in  Rlemphis,  will  advertise  for  bids 
on  three  model  steel  barges,  one  ISO-foot 
steamboat  of  steel  hull,  two  steel  dredge 
boats,  together  with  a  huge  dry  dock.  The 
department  has  allowed  Capt.  Smith  about 
$250,000  to  spend  on  the  work  outlined 
above. 

Sam  Bush,  the  hustling  Texas  contractor, 
who  has  his  outfit  at  present  in  Gatesville, 
Te.xas,  has  signified  his  wish  to  come  back 
to  the  Mississippi  River,  and  Sam  is  now 
on  his  way  to  Memphis,  where  he  is  going 
to  look  over  some  of  the  levee  work  re- 
cently awarded  Roach  &  Stansell.  Sam 
has  made  plenty  of  money  in  Texas  during 
his   stay    of  two  years. 

S.  S.  Morris,  general  superintendent  of 
the  Yazoo  &  Mississippi  Valley  R.  R., 
with  headquarters  at  Memphis,  has  asked 
for  bids  of  70,000  cubic  yards  of  embank- 
ment work.  The  bids  will  be  opened  on 
Oct.  10.  The  work  starts  below  Clarks- 
dale  and  runs  to  a  point  just  north  of 
Cleveland.  It  will  be  all  team  work,  with 
a  light  fill  for  the  most  part. 

Aderholdt  Brothers  have  sub-let  a  good 
bunch  of  work  from  Lowrance  Bros.  & 
Leonard  at  Sunflower  Landing,  Miss.  Trac- 
tion engines  and  elevating  graders  are 
being  used  to  good  advantage  and  the  work 
is    progressing   very   rapidly. 

Bob  Leonard  was  in  town  last  week. 
Just  came  up  from  his  large  job  of  levee 
work  at  Helena.  Bob  states  that  all  is  well 
along  the  line  of  the  new  loop  which  he 
is  building,  and  that  the  work  will  be  done 
on   contract  time. 

Harry  Rodgers  dropped  in  to  see  if  the 
city  was  still  here.  Harry,  too,  is  making 
a  telling  progress  on  his  St.  Francis  con- 
tract. 

Now  that  the  large  levee  contracts  re- 
cently awarded  various  firms  in  this  sec- 
tion are  now  getting  well  under  way,  the 
scarcity  of  negro  labor  is  being  felt  by 
many   contractors.     With   large   operations 


going  on  near  New  Orleans,  Vicksburg, 
Little  Rock  and  Memphis,  there  is  little 
doubt  that  a  labor  famine  stares  the  con- 
tractors m  the  face.  The  hobo  has  not  yet 
started  south,  and  many  look  forward  to 
his  coming  to  relieve  the  situation  to  a 
very  material  degree.  However,  there  are 
some  contractors  who  will  not  hire  white 
labor  on  account  of  their  unreliability  and 
shittlessncss,  and  it  is  these  latter  who  will 
feel  most  the  lack  of  negro  help, 
the  same  happy  smile  he  wore  before  he 
lelt  Memphis  about  a  year  ago. 

Walker  Stansell,  of  Roach  &  Stansell, 
was  in  Memphis  last  week  from  his  large 
job  of  Orient  Railroad  \vork,  now  under 
way  at  San  Angelo,  Texas.  Walker  has 
George  Miller,  of  Greenville,  Miss.,  has 
t^keii  a  contract  for  the  construction  of 
50,000  cubic  yards  of  St.  Francis  Levee 
Board  work  near  Peters  Landing,  Ark., 
and  has  already  moved  his  large  outfit  on 
the  work. 

.G-  C.  Weathers  has  moved  his  forces  to 
VVilson,  Ark.,  where  he  has  a  contract  for 
the  erection  of  102,000  cubic  vards  of  new 
levee,  which  is  to  be  finished"  by  Dec.  31, 
1911.  George  states  that  this  is  ample  time 
for  him  to  finish,  and  that  he  is  even  in 
position  now  to  take  on  some  new  work. 
George  is  a  hustler  all  right. 

Dresbach  Brothers.  of^Little  Rock,  ..Ark., 
have  taken  a  contract  from  Roach  &  Stan- 
sell for  the  construction  of  90,000  cubic 
yards  of  levee  work  at  Crosno,  Mo.,  and 
their  outfit  is  now  on  the  wav  to  the  work 
from  Fort  Worth,  Texas,  where  this  firm 
has  built  many  miles  of  railroad  work. 
Dresbach  Brothers  have  quite  a  large-sized 
outfit,  which  is  in  dandy  shape. 

As  soon  as  .McClavey  Brothers  finish 
their  contract  at  Rosedale,  Miss.,  they  will 
move  their  outfit  to  Tyler,  Mo.,  where  they 
have  a  contract  for  some  levee  work.  Ac- 
cording to  Jim  McClavey,  his  forces  should 
finish  about  Oct.  15. 

Heiskell  Weatherford,  the  hustling  city 
engineer  of  Memphis,  has  his  hand's  full 
these  days  with  the  railroads  and  street 
car  company  on  the  subway  proposition. 
The  street  car  company  are  trying  to  get 
out  of  paying  their  pro  rata  of  the  expense 
attending  the  two  larger  subwavs  on  Ray- 
burn  and  South  Third  streets,  while  Weath- 
erford insists  that  they  must  bear  an 
amount  of  the  cost  in  keeping  with  the 
amount  of  space  they  occupy  on  the  streets 
involved.  Weatherford  has  "gone  on  record 
as  saying  that  the  work  will  be  well  under 
way  before  the  first  of  the  year,  so  evi- 
dently he  has  some  means  at  his  disposal 
of  eventually  arranging  things  between  the 
street   car   company  and   the   railroads. 

Tom  Garvin,  M.  A.  E.,  Memphis,  will 
shortly  advertise  for  bids  on  the  construc- 
tion of  a  reinforced  concrete  culvert,  9x12 
feet  by  2,300  feet  in  length.  The  culvert 
will  extend  from  Union  avenue  to  Poplar 
street,  about  200  feet  west  of  the  speed- 
way. 

All    indications    point    to    the    fact    that 
the      Lake      View     Traction     Co.     will     be 
granted   a  charter  by  the  city  of  Memphis 
for    the    construction    of    track    on    certain 
streets    through    the     city.      Mayor     Crump 
offered   to   give   the   traction   company   cer- 
tain rights  of  way  about  a  month  ago.  but 
the  JMayor's  proposition  was  declined,  inas- 
much as  it  w-as   not  all  the  Traction   Com- 
pany asked  for  by  a  good  deal.     Since  that 
time,    many    public-spirited    citizens     have 
been  prevailing  upon  the   Mayor  and  vari- 
ous members  of  the  council,  it  is  rumored, 
and  it  has  been  presented  to  these  gentle- 
men   that    the    good    of    Memphis    and    its 
rapid      development    depends,     in     a    great 
rneasure,  on  an   easy  reaching  of  the  rural 
districts.     So  now  the  wise  ones  are  saying 
that   Mayor   Crump   has   changed    his   mind 
and    is    disposed    to    give    the    Lake    View 
people  all  they  ask.     Should  this  prove  to 
be  so,  work  will  be  started  at  once  in  the 
city,  and  niany  contractors  will  find  work 
for    their    outfits.     The   lines    as   asked   by 
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the  Traction  Company  will  provide  two 
cross-town  tracks,  together  with  many 
other  tracks  on  out  of  the  way  streets. 
Texas. 
Report  will  be  made  to  the  Commissioners 
of  Hidalgo  County,  at  Chapin,  next  month 
on  a  proposed  drainage  system  for  District 
No  1  of  Hidalgo  County.  The  system  will 
reclaim  about  350,000  acres  and  if  the  plans 
are  approved  an  election  may  be  held  to  vote 
on  issuing  $l,-500,000  of  bonds.  E.  D.  Gore  is 
Consulting  Engineer. 


Washington. 

4.Bids  will  be  received  until  2  p.  m.,  Oct. 
•^9  by  Charles  H.  Swigart,  Supervising  En- 
gineer United  States  Reclamation  Service, 
North  Yakima,  Wash.,  for  the  excavation  of 
about  73  miles  of  sub-laterals,  Tieton  Unite  ot 
Yakima   project. 

Canada. 

Steps  are  being  taken  this  fall  by  the  Do- 
minion Department  of  Public  Works  to  con- 
struct a  channel  through  the  dangerous  brand 


Rapids  on  Athabasca  River  near  Fort  Mc- 
Murray  in  order  that  the  rapids  may  be  nav- 
igable for  the  transports  that  navigate  the 
river    from   the    Landing   to    McMurray. 

Cassei  &  Greenaway,  Bluevale,  Ont.,  at 
$1,10."),  have  been  awarded  the  contract  for 
constructing  the  Jermyii  drain  for  Morris 
Township,  the  concluding  4.000  ft.  tile  and 
4,000  ft.  of  open  drain.  Bids  were  opened 
Sept.  19  by  A.  Maclewen,  Clerk,  Morris 
Township,  Bluevale,  Ont.  No  bids  were  re- 
ceived on  the  other  drains. 


BUILDINGS,  DOCKS,  DREDGING,   SUPPLIES.  ETC, 


Alabama. 

Bids  were  opened  Sept.  23  at  the  U.  S.  En- 
gineer's office  at  Mobile.  Ala,,  for  dredging 
work  the  contract  being  let  to  the  Atlantic, 
Giilf'&  Pacific  Co.,  Park  Row  Bldg.,  New 
York  city,  at  8.4  cts.  per  cu.  yd,  for  dredging 
in  Mobile  River  and  at  5.9  cts.  per  cu.  yd.  for 
dredging   in    the   bay. 

California. 

•^V.uh  will  be  received  until  11  a.  m.,  No- 
vember ').  by  R.  C.  Hollyday.  Chief  of  Bu- 
reau of  Yards  &  Docks.  Navy  Department, 
Washington,  D.  C,  for  the  extension  of  dike 
at  the  U.  S.  Navv  Yard,  Mare  Island,  Cal, 

•l-Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 4,  by  H.  H.  North,  Commissioner  of  Im- 
migration, San  Francisco,  Cal.,  for  the  con- 
struction of  twelve  or  less  four-room  cot- 
tages. 

The  Loon  Lake  Water  &  Power  Co.  has 
an  engineering  party  in  the  held  and  prelimi- 
nary work  well  along  for  the  building  of  lar.ge 
storage  dams  and  erecting  hydro-electric 
power  plants  on  the  Georgetown  divide.  H. 
D.  Jerrett,  Georgetown,  Cal,  is  local  man- 
ager. 

Advices  from  Georgetown,  Cal,  state  that 
the  Rubicon  Water  &  Power  Co.  has  a  large 
force  of  men  in  the  field  rushing  the  prelimi- 
nary work  for  its  large  hydro-electric  power 
plant  on  the  American  River  above  George-  • 
town. 

The  Crescent  Wharf  &  Warehouse  Co.,  Los 
Angeles,  has  been  granted  permission  to  build 
a  wharf  400  ft.  long  at  the  point  where  the 
California  Fish  Co.  now  has  an  old  pier  at 
Los  .Angeles. 

The  foUowine  bids  were  received  Sept.  18 
by  the  U.  S.  Engineer.  Central  Bldg.,  Los 
Angeles,  for  dredging  in  San  Diego  harbor : 
Standard  .\merican  Dredging  Co.,  18.89  cts. 
and  14.89  cts.  per  cu.  yd. :  .American  Dredging 
Co.,  30  cts :  San  Francisco  Bridge  Co.,  23.4 
cts.;  the  North  .American  Dredging  Co.,  19.7 
cts.  The  Standard  .American  Dredging  Co.'s 
bid  of  14.89  cts.  per  cu.  yd.  is  made  with  the 
stipulation  that  it  be  not  necessary  to  begin 
work  before  April  1,  1911,  hut  as  it  is  exceed- 
ingly low  and  no  particular  rush  about  com- 
mencing operations,  it  will  probably  be  ac- 
cepted. The  engineer's  estimate  was  25  cts. 
per  cu.  vd.  The  sum  of  $125.21G.G1  is  avail- 
able and  will  permit  the  removal  of  about 
8.50,000  cubic  yards  of  material. 

District  of  Columbia. 

•J»Bids  will  be  received  until  11  a.  m..  Octo- 
ber 22,  by  William  Smith,  Acting  Chief  of 
the  Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  dry  dock 
pumping  equipments  at  navy  yards,  New  York 
and  Pugct  .Sound  ;ind  Naval  station.  Pearl 
Harbor. 

•J«Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 3,  by  Jesse  E.  Wilson,  .Assistant  Secre- 
tary of  Department  of  Interior,  Washington, 
D.  C,  for  the  construction  of  the  manual 
training  and  arts  building  Howard  L^nivers- 
ity.   Washiufton.   D.   C. 

^Bids  will  be  received  until  10;30  a.  m.. 
October  3.  by  Cant.  F.  C.  Boggs.  General  Pur- 
rh-ising  Oflicer,  T'^thniian  Canal  Commission, 
Washington,  D.   C,  for  furnishing  under   Ca- 


nal Circular  605.  track  material  for  upper  lock 
at  Gatun  and  Pedro  Miguel  lock,  including 
steel  rail,  splice  bars,  steel  cross  ties^  bolts 
and  nuts,  tie  clips,  washers,  steel  channels  and 
rail  bonds;  also  track  drills  and  hydraulic 
compressors,   etc. 

^.Bids  will  be  received  until  10:30  a.  m., 
Oct.  17,  bv  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington.  D.  C.  for  furnishing  under  canal 
circular  607,  hose,  packing,  torpedoes,  dia- 
phragm pumps,  hose  strainers,  valves,  cocks, 
grease  and  oil  cups,  lubricators,  engine  gongs, 
automobile  bells.  Hue  ferrules,  scales,  garbage 
cans,  machinists'  clamps,  flue  cleaners,  torches, 
ladders,  squilgees,  hoes,  closet  chain,  night 
latches,  rasps,  screws,  thumb  tacks,  steel  let- 
ters, headlight  glass,  carbide,  harness  oil, 
drawing  paper,  cover  paper,  nianila  tags,  etc. 

^iBids  will  be  received  until  10:30  a.  m., 
Oct.  1,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington,  D.  C.  for  furnishing  under  cir- 
cular 596,  machinery  to  operate  the  stony  gate 
valves  for  controlling  the  main  culverts  and 
machinery  to  operate  the  cylindrical  valves 
for  controlling  the  lateral  culverts  of  the 
canal  locks. 

^Bids  will  be  received  until  11  a.  m.,  Oc- 
tober 3,  by  Capt.  A.  S.  Cowan,  Signal  Corps, 
U.  S.  Ariny,  Washington,  D.  C,  for  furnish- 
ing under  proposal  No.  479  blue  stone  ter- 
minal bo.xes,  battery  renewals,  conduit,  safetj 
straps,  tool  belts,  sounders,  tubes,  voltmeters, 
clamps,   insulators,   relays,   zincs,   etc. 

Florida. 

•j«Bids  are  asked  until  noon,  Oct.  10,  by 
Capt.  George  R.  Spalding,  LI  S.  Engineer, 
Jacksonville,  Fla.,  for  dredging  and  hire  of 
dredging  plant  in  Anclote  River,  Florida,  and 
dredging  in  channel  from  Clearwater  Harbor 
to  Tampa  Bay,  Florida.  The  dredging  re- 
quired at  -Anclote  River  under  contract  per 
cubic  yard  will  be  at  the  entrance  to  the  river, 
in  Section  A.  This  section  is  about  3,.500  ft. 
long.  Dredging  will  be  done  to  a  width  of 
100  ft.  and  to  a  least  depth  of  6  ft.  at  mean 
low  water.  It  is  estimated  that  alraut  40,000 
cu.  yds.  of  material  will  be  dredged  from  this 
section.  Dredging  with  hired  plant  will  be  at 
such  places  in  the  river  and  at  the  entrance 
as  the  conditions  existing  at  the  time  the  work 
is  undertaken  seem  advisable  in  the  opinion  of 
the  contracting  officer.  This  work  will  con- 
sist in  widening  and  deepening  the  existing 
channel.  The  dredging  in  the  channel  from 
Clearwater  Harbor  through  Boca  Ceiga  Bav 
to  Tampa  Bay  is  divided  into  25  sections,  the 
total  yardage  being  201,550. 

The  following  bids  were  received  Sept.  17 
by  Major  H.  Jervey,  U.  S.  Engineer,  Mobile, 
.•^la..  for  dredging  the  Apalachicola  River  to 
St.  .Andrews  Bay,  Fla. :  The  Southern  Dredg- 
ing Co.,  Mobile,  12  7/10  cts.  per  yard;  Hills- 
boro  Dredging  Co..  Tampa.  Fla.,  23  cts.,  and 
Home  Dredging  Co..  Mobile,  Ala.,  13  7.3/100, 
cts.,  all  for  the  channel.  For  the  bav  the  bids  are 
the  Southern,  12^4  cts.;  Home',  \2  2.3/100 
cts.;  Hillsboro,  18  cts.,  and  the  American 
Dredging  Co.,  Galveston,  40  cts.  A  channel 
in  the  river  65  ft.  wide  at  the  bottom  is  to  be 
due.  with  5  ft.  depth  at  low  water.  The 
amount    available    is   $72,000.     A   channel    100 


ft.  wide  and  9  ft.  deep  at  low  water  is  to  be 
dredged  in  the  bay,  while  a  channel  of  80  ft. 
wide  and  17  ft.  deep  must  be  built  through 
Camels  Back  shoals. 

Illinois. 

•{•Bids  will  be  received  until  1  a.  in.,  Octo- 
ber 4,  by  Commissioner  of  Public  Works,  Chi- 
cago, III,  for  furnishing  alU  material  and  la- 
bor for  the  installation  of  an  induced  draft 
apparatus,  consistin.g  of  a  fan  and  engine  for 
same  at  the  68th   St.   Pumping  Station. 

•{■Frank  D.  thase.  Architect,  Western 
Electric  Co.,  Chicago,  III,  will  receive  bids  at 
once  for  2,500  tons  of  structural  steel  for  the 
adidtions  to  the  Hawthorne  plant  of  the  com- 
pany. 

^Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 17,  by  Lieut.  Col.  F.  E.  Hobbs.  Rock  Isl- 
and .Arsenal,  Rock  Island.  Ill,  for  the  erection 
of  a  reinforced  concrete  brick  storehouse  at 
Rock  Island,  111. 

^Bids  will  be  received  until  11  a.  m.,  Octo- 
ber 19.  by  Lieut.  Col.  Thomas  Cruse,  Chief 
Quartermaster,  Federal  Bldg.,  Chicago,  III, 
for  furnishing  and  delivering  f.  o.  b.  at  place 
of  manufacture,  3,000  metal  wall  lockers  of 
the  following  named  sizes :  444  single,  750 
double,  252  triple  and  75  quadruple. 

Indiana. 

•|«Bids  will  be  received  until  10  a.  m., 
November  10,  by  the  County  Commissioners 
at  Lebanon,  Ind.,  for  the  furniture  and  fix- 
tures of  the  new  court  house.  B.  F.  Herdich 
is  .Auditor  of  Boone  County. 

•{•Bids  will  be  received  until  1  p.  m„  Oct, 
6,  by  the  trustee  of  Eagle  Township,  Boone 
County,  at  Zionsville,  Ind.,  for  the  construc- 
tion of  an  8-room  school  house  and  repairs 
in  old.  Specifications  and  plans  are  on  file 
at  the  office  of  Layton  .Allen,  Lombard  Bldg., 
Indianapolis.  Ind.,  or  H.   H.  Avery,  Trustee. 

^Bids  will  be  received  until  noon,  Oct.  6, 
by  Trustee  Eagle  Township,  Boone  County, 
at  the  office  of  Layton  .Allen,  Room  44,  Lom- 
bard Bldg.,  Indianapolis,  Ind.,  for  the  con- 
struction of  an  eight-room  school  house  at 
Zionsville  and  repairing  old  building  at  same 
place.     H.  H.  Avery  is  Trustee. 

Iowa. 

The  Park  Dam  Co.,  of  Eldora,  la.,  is  plan- 
ning to  have  work  started  shortly  on  a  $10,000 
concrete  dam  for  power  development  pur- 
poses. A;  H.  Latimer,  Mason  City,  la.,  one 
of  the  directors  of  the  company,  recently 
completed  a  similar  plant  at  Clermont.  The 
Park  Dam  Co.  will  furnish  electric  power  for 
Eldora. 

Louisiana. 

Bids  were  opened  Sept.  19  by  the  City  of 
New  Orleans,  La.,  for  the  construction  of  a 
concrete  sea  wall  at  Lakeside  Park.  West 
End.  The  wall  is  to  be  2.700  ft.  long  and  14 
ft.  high.  J.  D.  McGee,  Greenville,  S.  C,  at 
the  following  bid,  was  low  bidder  for  the 
work  under  the  city  engineer's  specifications : 
Piles  in  place.  $7.40;  sheet  piling,  per  1.000, 
$21.60:  tie  rods,  per  rod,  $1.40:  excavating, 
per  cubic  vard,  40  cts. ;  reinforcing  rods,  per 
pound,  .0225  cts.;  concrete  on  place,  per  cubic, 
foot.  29.4  cts.  Alternate  bids  per  lin.  ft.  on 
the  bidder's  plans  were  as  follows:  Henrv 
Monk,   $26.80  per  lin.    ft.  :   Henry   L.   Zander,  ' 
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$20.15;  James  Denton,  $.:!:aji,  James  Stewart, 
$3!».24;  Hanna  &  Bixler,  $35.o2 ;  Gulf  Con- 
crete Construction  Co.,  $43;  Bancroft  &  Ross, 
$34 ;  Raymond  Concrete  Pile  Co.,  $31 50 ; 
Noullct  &  Son,  $54.70;  W.  N.  Wren,  $32. 
The  low  bidder  for  placing  about  400,000  cu. 
yds.  of  tilling  behind  the  wall  was  the  Home 
Dredging  Co.,  Mobile,  Ala.,  at  11.37  cts.  per 
cu.  yd. 

Bids  were  opened  Sept.  21  by  the  Board  of 
Port  Commissioners  of  New  Orleans,  La.,  for 
the  removal  of  the  shed  on  the  Henderson  St. 
wharf  to  the  Valence  St.  wharf,  O  Oleson 
at  $11,808,  and  H.  F.  Grim,  $10,755,  being  the 
only  bidders. 

Maine. 

•J»Rids  will  be  received  until  11a.  m,,  Octo- 
ber 5,  by  Capt.  J.  F.  Gohn,  Constructing 
Quartermaster,  Portland,  Me.,  for  the  con- 
struction of  an  ice  house  at  Fort  McKinley, 
Me. 

The  following  bids  were  received  Sept.  19 
by  Lt.  Col.  Geo.  A.  Zinn,  U.  S.  Engineer, 
Portland,  Me.,  for  (1)  placing  11,000  tons  of 
stone    in    South   Jetty   in    Saco   River,    Maine, 

(2)  for  placing  5,000  tons  in  breakwater,  and 

(3 )  for  placing-  600  tons  in  Cow  Island  Jetty. 
P.  H.  Doyen  Co.,  Portland.  'Me.,  cl)  $1.08. 
(2)  $1.18,  (3)  $1.08;  Rowe  Brothers  Co., 
Richmond,  Me.,  (1)  $0.97,  (2^  $1.47,  (3)  $0.97. 

Maryland, 

Bids  were  opened  Sept.  20  at  the  office  of 
the  U.  S.  Engineer  at  Balt'more,  Md.,  for 
dredging  approximately  400,000  cu.  yds.  in 
Southwest  Baltimore  Harbor,  at  Curtis  Bay 
Channel,  Md.,  the  Sanford  &  Brooks  Co.,  24 
Commerce  St.,  Baltimore,  Md..  at  9%  cts.  per 
cu.   yd.   being    the   probable   successful  bidder. 

Massachusetts. 

4«Bids  will  be  received  until  11  a.  ni.,  Oc- 
tober 8,  by  William  M.  Smith,  Acting  Chief 
of  Bureau  of  Yards  &  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  automatic 
sprinklers  for  buildings  Nos.  58,  60  and  62 
navy  yard,   Boston,  Mass. 

•{•Bids  will  be  received  until  11a.  m..  Octo- 
ber 15,  by  William  M.  Smith,  Acting  Chief  of 
Bureau,  Yards  &  Docks,  Navy  Department, 
Washin.gton,  D.  C,  for  dredging  at  the 
United    States   Navy   Yard,   Boston,   Mass. 

C.  M.  Leach,  P.  O.  Box  2285,  Boston, 
Mass.,  has  been  awarded  the  contract  by  the 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  the  extension 
to  building  No.  32,  Navy  Yard,  Boston,  Mass., 
for  $3,573.     Bids  were   opened  Aug.  27. 

Michigan. 

•{•Bids  will  be  received  until  noon,  October 
19,  by  Lieut.  Col.  Graham  D.  Fitch,  U.  S. 
Engineer,  Duluth.  Minn.,  for  furnishing  and 
placing  rock  in  foundation  embankment  for 
breakwater  extension  at  Marquette,  Mich. 

•I»Bids  will  be  received  until  7:30  October 
3,  by  Dean  Thompson,  City  Clerk,  Ludington, 
Mich.,  for  the  construction  of  the  proposed 
city  dock  according  to  plans  and  specifications 
on   file   at  the   office  of   the  city  engineer. 

4*Bids  will  be  received  until  3  p.  ra., 
Nov.  14.  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction  complete  includ- 
ing plumbing,  heating  apparatus,  gas  piping 
and  electric  conduits  and  wiring  of  the  United 
States  Post  Office  at  Pontiac,  Mich. 

4»Bids  will  be  received  until  3  p.  m.,  Oct. 
24,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  and 
electric  conduits  and  wiring,  of  the  United 
States  Post  Office  at  Willmar,  Minn. 

^Bids  will  be  received  until  noon,  Oct.  19, 
for  the  construction  complete  including  all 
branches  of  the  work  of  an  armory  building 
at  Norwalk,  O.  Schofield,  Architects,  Scho- 
field  Bldg.,  Cleveland,  O.  B.  L.  Bargar  is 
Secy. 

The  Morrow  Gas  Fixture  Co.,  Cleveland, 
O..  has  been  awarded  the  contract  for  fur- 
nishing new  fixtures  for  the  new  court  house 
at  Peru,  Ind.,  for  $5,985. 

The    Missouri,   Kansas     &     Texas   Ry.   has 


awarded  the  contract  fur  the  construction 
of  a  new  steel  anil  reinforced  concrete  depot 
at  Muskogee,  Okla.,  to  the  Monarch  Con- 
struction Co.,  St.  Louis,  111.,  at  $135,000. 

MacArthur  Bros.  Co.,  Chicago,  111.,  who 
have  the  contract  for  government  lock  work 
at  Sault  Stc.  Marie,  have  awarded  a  sub- 
contract to  Edwards  Brothers  for  dredgmg 
the  upper  approach   for  the  third  lock. 

Minnesota. 

The  following  bids  per  ton  of  2,000  lbs. 
were  received  Sept.  23  by  Lt.  Col.  Graham 
p.  Fitch,  U.  S.  Engineer,  Duluth,  Minn.,  for 
furnishing  and  placing  granite  riprap  at  upper 
entrance  to  Portage  Lake  Canals,  .Michigan : 
Thomas  L.  Durochcr,  Sault  Ste.  Marie,  Mich., 
$2.49;  Henry  F.  Key.  Hancock,  .Mich.,  $1.92; 
Powell  &  Mitchell,  Marquette,  Mich.,  $1.89 
(recommended  for  acceptance)  ;  John  F. 
Fredin,  Duluth,  Minn.,  $2.13;  Northern 
Dredge  &  Dock  Co.,  Duluth,  Minn.,  $2.01; 
Great  Lakes  Dredge  &  Dock  Co.,  Chicago, 
III..  $2.55. 

The  Conference  Committee  of  the  City 
Council  of  Duluth,  Minn.,  has  recommended 
to  the  Council  that  $15,000  be  set  aside  from 
the  permanent  improvement  fund  as  a  nucleus 
for  a  local  system  of  municipal  docks.  .\1.  B. 
Culum   is   Mayor  of  Duluth,   Minn, 

The  Great  Northern  Power  Co.,  W.  N. 
Ryerson,  General  Manager,  l-5th  .-Vve.,  West 
Duluth.  Minn.,  has  begun  proceedings  for  the 
condemnation  of  71  parcels  of  lands  about 
Beaver  Creek  for  the  purpose  of  constructing 
a  dam  and  storage  reservoir.  It  will  be  the 
beginning  of  a  series  of  such  dams  and  res- 
ervoirs for  the  purpose  of  equalizing  the  flow 
of  water  throughout  the  year  which  supplies 
the  company  with  power.  The  dam  will  be 
500  ft.  long  and  25  ft.  high,  and  will  cost  in 
the  neighborhood  of  $100,000.  It  will  be  con- 
structed of  earth,  with  a  concrete  spillway. 
It  is  hoped  to  have  the  reservoir  ready  for 
filling  late  ne.xt  summer  or  early  next  fall. 

Missouri. 

•J«Bids  will  be  received  until  10  a.  m.,  Octo- 
ber 1,  by  Board  of  Managers  of  Missouri 
State  Sanatorium  at  Mount  Vernon,  Mo.,  for 
the  erection  of  a  combined  brick  and  concrete 
infirmary  building.     W.  L.  Gupton  is  Secy. 

George  A.  Kessler,  City  Landscape  Gar- 
dener, Kansas  City,  Mo.,  has  prepared  plans 
for  a  dam  to  be  built  for  the  Park  Board  of 
Kansas  City  across  the  Blue  River  near  12th 
St.  The  dam  will  be  constructed  for  raising 
the  level  of  the  water  for  boating  purposes 
in  the  park. 

New  York. 

•J*Bids  will  be  received  until  1  a.  m.,  Octo- 
ber 15,  by  William  Smith,  Acting  Chief  of 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  dredging  at  the 
United  States  Navy  Yard,  N.  Y. 

•J«Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 12,  by  Light  House  Inspector,  Tonipkins- 
ville,  N.  Y.,  for  furnishing  delivering  moor- 
ings for  vessels  and  buoys  of  the  light  house 
establishment  during  the  fiscal  year  ending 
June  30,  1911. 

T.  M.  Smith  Elevator  Co.,  138  Lafayette 
St.,  New  York,  N.  Y.,  has  been  awarded  a 
contract  by  the  State  Armory  Commissioner, 
.\lbany,  N.  Y.,  for  the  installation  and  fur- 
nishing of  a  3  H.  P.  direct  connected  hoist- 
ing apparatus  to  operate  present  freight  ele- 
vator and  a  two  horse  power  motor  to  op- 
erate lath  and  buffing  wheel  at  the  New  York 
State  .Arsenal,  7th  Ave.,  and  35th  St.,  New 
York  Cit.v,  for  $1,190.  Bids  were  opened 
Sept.  8. 

E.  De  V.  Tompkins,  N.  E.  125th  St.,  New 
York  city,  at  $9,145,  was  low  bidder  Sept.  20 
for  extending  the  pier  at  the  foot  of  Gold  St., 
East  River,  Brooklyn,  and  for  depositing 
about   GOO  cu.   yds.   of   riprap. 

North   Carolina. 

4*Bids  will  be  received  until  noon,  October 
14,  by  Earl  I.  Brown,  Capt.  U.  S.  Engineer, 
Wilmington,  N.  C,  for  dredging  in  Cape  Fear 
River,  N.  C. 

^Bids  wil  be  received  until  10  a.  m.,  Octo- 
10,  by  Earl  I.  Brown,  Capt.  U.   S.  Engineer, 


Wdmingtun,  .\.  L.  lor  dredging  in  Shallow- 
bag  Bay,  South  River,  Bay  River  and  water- 
way connecting  Swan  Quarter  Bay  with  Dcco 
Bay,  N.  C. 

Oregon. 

A  4-ton  blast  of  black  powder  lired  in  the 
rock  quarry  near  Garibaldi  on  Sept.  11 
brought  doxyn  about  14,00lj  cu.  yds.  of  rock. 
The  rock  will  be  used  in  the  construction  of 
the  government  jetty  at  Neh.ilcm  Bay  for 
which  C.  L.  Houston,  of  .'Xstoria,  Ore.,  has  the 
contract. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  ni.,  Octo- 
ber 1",  by  the  commanding  officer,  Frankford 
.\rsenal,  Philadelphia,  Pa.,  for  alteration  and 
extension  of  the  boiler  plant. 

4*Bids  will  be  received  until  September  29 
by  Capt.  F'.  E.  Phelps.  U.  S.  .^rmy,  retired, 
acting  quartermaster,  Pittsburg  Storage  and 
Supply  Depot.  Pittsburg,  Pa.,  for  furnishing 
7  domes  for  miner  street  light,  12  burners,  in- 
verted, 50  mantles,  inverted,  and  20  mantles, 
Welsbach. 

The  Raymond  Concrete  Pile  Co.,  of  New 
York  and  Chicago,  has  been  awarded  the 
cor.tract  for  placing  Raymnr.d  concrete  piles 
in  the  foundations  of  the  new  public  school 
to  be  built  at  Homestead,  Pa. ;  \V.  G.  Eckels, 
New  Castle,  Pa.,  archtect.  G.  M.  Hall  Com- 
pany,   general    contractors. 

Tennessee. 

The  contract  for  the  excavation  f(ir  a  iisli 
pond  to  be  located  in  the  Lookout  Valley,  be- 
tween Hill  City  and  Waldons  Ridge,  has  been 
awarded  to  Frank  Patton,  contractor,  South 
Pittsburg,  Tcnn.  The  pond  when  completed 
will  cover  30  acres.  The  work  is  being  done 
by  the  yard  and  was  commenced   Sept.  2<3. 

Texas. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
Ill,  by  Willett  Wilson,  County  Judge.  Port 
Lavaca,  Texas,  for  the  necessary  lalior  and 
material  for  the  erection  and  completion  of 
the  county  court  house  to  be  located  in  Port 
Lavaca.  Plans  and  specifications  are  on  file 
at  the  office  of  the  architects.  Chamberlain  & 
Co.,  Birmingham.  ."Ma. 

National  Electric  Supply  Co.,  Washington, 
D.  C,  has  been  awarded  a  contract  at  Fort 
Sam  Houston.  Tex.,  for  furnishing  four  elec- 
tric desk  fans  for  $56.  Bids  were  opened 
Sept.   10. 

Edward  H.  Schulz,  U.  S.  Engineer,  Kansas 
City,  Mo.,  has  recommended  the  acceptance 
of  the  bid  of  the  Dubuque  Boat  &  Boiler 
Works  of  Dubuque,  la..  $104,205.  for  con- 
structing and  delivering  three  steel  hull  stern 
wheel  towboats  at  Gasconade,  Mo.,  for  use  on 
the  Missouri  River.  Bids  were  opened  Sept. 
19. 

Bids  were  opened  Sept.  14  by  the  Board 
of  City  Commissioners  of  Dallas,  Tex,,  for 
removing  the  timber  and  clearing  about  600 
acres  of  land  on  the  White  Rock  reservoir 
site.  D.  J.  Grigsby  offered  to  do  the  work 
in  100  working  days  for  $30  per  acre  and  the 
wood.  Taylor  &  .\kers"  bid  was  $25  per  acre 
and  the  wood,  the  work  to  be  done  in  240 
working  days. 

Bids  were  opened  Sept.  19  by  Maj.  George 
P.  Howell,  U.  S.  Engineer.  Galveston,  Tex., 
for  the  improvement  of  the  Texas  City  chan- 
nel, the  following  bids  being  received :  For 
deepening  and  widening  the  present  channel 
from  station  O  to  22— L.  T.  Gaylord  of  Hous- 
ton, 12%  cts.  a  yard ;  Bowers  Southern  Dredg- 
ing Co.  of  Galveston,  10%  cts.  a  yd.;  North. 
American  Dredging  Co.  of  Galveston,  9.99 
cts.  per  cu.  yd.  For  extending  upper  end  of 
channel  689  ft.,  about  85,500  cubic  yards— L. 
T.  Gaylord,  7.7  cts. ;  Bowers  Dredging  Co.,  12 
cts.;  North  .\merican  Dredging  Co,  9.99  cts. 
per  cu.  yd.  For  maintaining  channel  from 
station  22  to  end  of  channel— L.  T.  Gaylord, 
50  cts.  per  cu.  yd.;  Bowers  Dredging  Co.. 
$1.20  per  lin.  ft.,  and  North  American  Co, 
9.99  cts.  per  cu.  yd.  There  is  available  about 
$100,000  for  this  work,  which  includes  im- 
provement and  maintenance  of  the  esisting 
channel.  This  channel  extends  from  Polivar 
roads,  a   distance  of  about    seven    miles,  to 
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Texas  City.  A  channel  approximately  34,000 
ft.  long  and  2.5  ft.  deep  and  100  ft.  wide  on 
the  bottom  was  obtained  by  redredging  in 
April.  1910.  An  examination  made  in  June 
shows  that  from  the  outer  end  of  the  chan- 
nel, a  distance  of  about  12,000  ft.,  the  least 
depth  is  24%  ft  and  for  a  distance  of  about 
22,000  ft.  the  least  depth  is  about  18y2  ft. 
This  refill  in  general  consists  of  soft  silt,  mud 
and  some  sand.  It  is  proposed  in  general  to 
maintain  a  2.5-ft.  channel  and  to  obtain,  as 
far  as  funds  available  will  permit,  a  new- 
channel  27  ft.  deep  and  200  ft.  wide  at  the 
bottom.  The  existing  channel  from  the  upper 
end  at  Texas  City,  a  distance  of  appro.xi- 
mately  .5,000  ft.,  will  be  widened  from  100  to 
200  ft.  on  the  bottom  and  deepened  from  19 
to  27  ft.  The  existing  channel  south  of  this 
section  for  a  distance  of  approximately  17,000 
ft.  will  be  widened  from  110  to  120  ft.  on  the 
bottom  and  deepened  from  an  average  depth 
of  22  to  27  ft.  The  total  estimated  quantity 
of  material  to  be  removed  to  complete  the 
work  to  be  done  is  1,347,500  cu.  yds.  place 
measurement,  of  which  400,000  cu.  yds.  will 
be  redredging. 

Virginia. 

4«Bids  will  be  received  until  10  a.  m.,  Octo- 
ber 11.  by  Capt.  E.  R.  Tilton.  Quartermaster, 
Fort  Monroe,  Va,,  for  repairs  to  field  officers' 
quarters  No.  3  at  Fort  Monroe,  Va.,  including 
repair  work  for  construction,  plumbing,  heat- 
ing, electrical  wiring  and  fixtures. 

\V.  H.  French,  Norfolk,  Va..  has  been 
awarded  tlie  contract  for  dredging  the  Appo- 
mattox River  from  Petersburg  down  to  deep 
water  for  the  U.  S.  Government.  The  work 
is  to  be  begun  about  Oct.  1,  and  a  channel  of 
12  ft.  in  depth  is  to  be  given. 

Bids  were  opened  Sept.  19  by  Lt.  Col. 
Mason  M.  Patrick.  U.  S.  Engineer,  Norfolk, 
Va..  for  dredging  Thimble  Shoal,  the  amount 
available  for  the  work  being  $215,000.  The 
bids  per  cu.  yd.,  scow  measurement,  were  as 
follows:  Marvland  Dredging  &  Contracting 
Co.,  Baltimore,  Md.,  13  3/10  cts.;  Daly  &  Han- 
nan  Dredging  Co.,  Ogdeiisburg,  N.  Y.,  20  4/10 
cts.;  Coastwise  Dredging  Co..  Norfolk,  Va., 
14  7/10  cts.;  Morris  &  Cummings  Dredging 
Co..  New  York,  N.  Y.,  17  9/10  cts. 

Bids  were  opened  Sept.  21  bv  Lt.  Col. 
Mason  M.  Patrick,  U.  S.  Engineer,  Norfolk. 
Va.,  for  dredging  in  harbor  at  Norfolk,  the 
Maryland  Dredging  &  Contracting  Co..  803 
Fidelity  BIdg.,  Baltimore,  Md.,  at  9.95  cts. 
per  cu.  yd.,  scow  measurement,  being  the  low- 
est bidder.     The  amount  available  is  $175,500. 


The  following  bids  per  cu.  yd.,  place  meas- 
urement, were  received  Sept.  22  by  Lt.  Col. 
yiason  M.  Patrick,  U.  S.  Engineer,  Norfolk, 
Va.,  for  dredging  south  branch  of  Elizabeth 
River,  Va.,  $90,000  being  available  for  the 
work:  Marvland  Dredging  &  Contracting 
Co.,  Baltimore,  Md..  15.5/10  cts.;  Sanford  & 
Brooks  Co.,  Baltimore.  Md .  119/10  cts.;  At- 
lantic Gulf  &  Pacific  Co.,  New  York,  N.  Y., 
1147/100  cts.;  Coastwise  Dredging  Co.,  Nor- 
folk, Va.,  15  8/10  cts. 

Washington. 

•f«Bids  will  be  received  until  noon.  October  fi. 
bv  Capt.  A.  Williams,  U.  S.  Engineer.  602 
B'urke  BIdg.,  Seattle.  Wash,  for  the  construc- 
tion of  dikes  at  Skagit  River,  Wash. 

^•Bids  will  be  received  until  11  a.  m.,  Oc- 
tober 12,  by  Lieut.-Col.  G.  S.  Bingham,  Chief 
Quartermaster  Vancouver  Barracks,  Van- 
couver, Wash.,  for  the  construction  of  an  ad- 
dition to  ordnance  storehouse.  Fort  Stevens, 
Ore. 

The  Puget  Sound.  Chelan  &  Spokane  Ry. 
Co.,  a  $25,000,000  corporation,  with  headquar- 
ters in  London,  New  York  and  Tacoma, 
Wash.,  is  undertaking  the  development  of 
about  30  hydro-electric  properties  in  the  state 
of  Washington,  aggregating  more  than  300,- 
000  HP.,  and  the  construction  of  1,200  miles 
of  railway  to  be  operated  by  electric  power 
derived  from  the  proposed  hydro-electric  in- 
stallations. This  company  has  just  closed  a 
contract  with  the  W.  K.  Palmer  Co.,  Engi- 
neers, 717-720  Dwiglrt  BIdg.,  Kansas  City, 
Mo.,  to  serve  as  consulting  engineers  for  the 
company  and  to  take  charge  of  all  of  their 
engineering  work  and  supervise  construction. 
Correspondence  relative  to  engineering  mat- 
ters may  be  directed  to  the  engineers  at  Kan- 
sas City. 

West  Virginia. 

The  contract  for  erecting  dam  No.  9,  at 
New  Cumberland,  for  the  U.  S.  Government 
has  been  let  to  the  National  Construction  Co. 
of  Evansville.  Ind.,  at  its  bid  of  $912,456. 
This  applies  for  the  construction  work  only. 
The  contract  for  dam  No.  7  was  awarded  to 
the  J.  P.  Gillespie  Co.  of  Pittsburg,  on  its 
bid  of  $750,645.  Work  on  these  two  dams  is 
to  be  started  Oct.   1. 

Wisconsin. 

^Bids  will  be  received  bv  T.  G.  Jeffers, 
City  Clerk,  Medford,  Wis.,  until  7:30  p.  m., 
Sept.  .30,  for  1  5i1-H.  P.  gas  engine  and  i  50- 


H.  P.  gas  producer  with  all  fittings  aiul  fix- 
tures complete ;  also  1  500-gal.  lielt  driven 
triplex  power  pump  with  necessary  equipment. 
.\  check  for  5  per  cent  of  the  gross  amount 
of  liid  must  be  filed  with  each  bid.  Specifica- 
tions are  on  file  at  the  office  of  the  City  Clerk, 
Medford,  and  W.  G.  Kirchoffer,  .31  Vroman 
BIdg.,   Madison,  Wis.,  the   Engineer. 

The  Northwestern  Iron  Co.,  of  Mayville, 
Wis.,  is  reported  to  be  behind  a  movement 
for  the  reconstruction  of  the  Theresa  dam, 
which  was  razed  about  !5  years  ago  and  has 
never  been  rebuilt.  It  is  said  that  the  cost 
of  the  work  will  be  several  hundred  thousand 
dollars.  The  company  is  greatly  in  need  of 
a  dam  to  insure  a  steady  supply  of  water 
for  power  purposes.  It  is  estimated  that  at 
least  6,000  acres  of  land  will  be  covered  by 
the  reservoir  thus  formed. 

Canada. 

^Bids  will  be  received  until  11  a.  m.,  .Sep- 
tember .30,  by  Chairman  of  the  Board  of  Con- 
trol. Winnipeg.  Man.,  for  furnishing  the  fol- 
lowing supplies :  5,000  ft.  of  2%-in.  cotton 
rubber  liner  fire  hose;  500  ft.  of  3%-in.  cotton 
rubber  lined  fire  hose;  30  non-interfering  fire 
alarm  boxes  complete  ;  2  15-in.  electro-mechan- 
ical gongs ;  2  hose  sleighs  complete ;  2  chemical  j 
sleighs  complete ;  reserving  water  tower  on  f 
running  gear;  rubber  tires  and  channels  for 
water  tower ;  163  rubber  coats ;  163  pairs  rub- 
ber boots :  326  pairs  woolen  mits ;  supplying 
and  fitting  cast  iron  cresting  and  finials  on 
Fire  Stations  4,  5,  6  and  7  ;  supply  of  300  tons 
of  loose  Red  Too  hay,  to  be  delivered  as  re- 
quired at  the  various  fire  stations. 

The  Dominion  Dry  Dock  Co.,  organized 
recentlv  at  Montreal,  with  a  capital  stock  of 
$5,000,000,  has  filed  plans  with  the  Govern- 
ment for  its  dry  dock  at  Levis,  Que.,  and 
has  applied  for  a  subsidy.  .According  to  a 
statement  of  Sir  Robert  Perks,  one  of  the 
principal  stockholders,  the  company  will  be 
ready  to  proceed  with  the  works  at  Levis  as 
soon'  as  the  subsidy  is  guaranteed.  The 
plans  for  St.  John  are  not  yet  complete,  either 
as  regards  location  or  associate  interests. 

The  Canadian  Dredging  Co.,  Ltd.,  of  Mid- 
land. Ont.,  has  been  incorporated  with  a  cap- 
ital   stock   of   $750,000. 

The  contract  for  the  pulp  mill  of  the  Union 
Bag  &  Paper  Co..  at  Cap  de  la  Magdaleine, 
Three  Rivers,  Quebec.  Canada,  has  been 
awarded  to  Frank  B.  Gilbreth,  Inc.,  60  Broad- 
way, New  York.  George  F.  Hardy,  309  Broad- 
wav.   New  York,   is  the   Engineer. 
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California. 

Board  of  Supervisors,,  Humboldt,  County, 
Eureka,  Ca!.,  have  awarded  the  contract  for 
the  construction  of  a  large  reinforced  concrete 
bridge  over  Eel  River  to  the  Pacific  Construc- 
tion Co.,  San  Francisco,  Cal.,  at  $245,967.  The 
structure  which  is  to  be  2,900  ft.  will  consist 
of  seven  concrete  spans  and  will  be  23  ft. 
wide.  It  will  accommodate  electric  railway 
tracks  as  well  as  vehicles.  By  terms  of  con- 
tract the  structure  will  be  open  for  traffic  Jan- 
uary 1,  1912. 

In  connection  with  the  construction  of  the 
State  highway  from  Red  Bluff  to  Eureka 
across  Tehama,  Trinity  and  Humboldt  Coun- 
ties, a  new  bridge  will  be  constructed  over  the 
Trinity  River.  The  structure  will  consist  of 
a  single   120  ft.   span. 

County  Surveyor,  Redding,  Cal.,  has  been 
instructed  to  prepare  plans  and  specifications 
for  the  construction  of  a  bridge  across  Squaw 
creek  on  the  road  from  Kennett  to  Coam, 
and  also  for  a  structure  across  Salt  Creek 
on  the  Redding  and  Shasta  Wagon  road  near 
Middle  Creek  station. 

Hyde,  Hayes  &  Co.,  San  Francisco,  Cal., 
have  been  awarded  the  contract  bv  the  board 
of  supervisors  at  Oakland,  Cal.,  for  the  con- 
struction of  a  bridge  across  Alameda  Creek  at 


Brightside,    Niles    Canyon,    for   $8,873.     Bids 
were  opened  Sept.  12. 

Colorado. 

Board  of  Public  Works,  Denver,  Colo.,  have 
decided  to  adopt  resolution  asking  the  dis- 
trict court  to  appoint  appraisers  for  the  ease- 
ment of  the  property  from  First  Ave.,  west  to 
Boulevard   F.   for  the  West  Colfax  viaduct. 

Citizens  of  Clifton,  White,  Water,  Orchard, 
Mesa  and  Palisade  have  petitioned  the  county 
commissioners  at  Colorado  Junction,  Colo.,  for 
an  appropriation  of  $15,000  for  the  construc- 
tion of  a  bridge  connecting  Orchard  Mesa 
with  Clifton. 

At  a  recent  meeting  of  the  Commissioners 
of  El  Paso  County  and  the  State  Highway 
Commission  at  Palmer  Lake,  Colo.,  it  was  as- 
sured that  the  com.mission  would  make  an  ap- 
propriation for  the  construction  of  a  new 
bridge  at  the  head  of  the  Monument  reservoir 
on  the  road  to  Denver.  A  cement  bridge  is 
strongly  favored. 

Delaware. 

The  Queen  Anne  Railroad  Co.  has  con- 
tracted with  the  city  of  Lewes,  Del.,  to  con- 
struct a  50  ft.  bridge  across  the  Lewes  River. 
District  of  Columbia. 

.'\mong   the    recent   projects    of     municipal 
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improvement  urged  for  adoption  by  the 
Engineering  Department  of  the  District  of 
Columbia,  is  the  construction  of  a  bridge  of 
masonry  across  Rock  Creek  at  Q  St.,  esti- 
mated to  cost  $250,000. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Sep- 
tember 30,  by  Mark  O.  Rumery,  Town  Clerk, 
Oregon,  111.,  for  paving  the  Oregon  Rock  Riv- 
er Bridge  with  creosoted  paving  blocks.  Offi- 
cial advertisement  found  elsewhere  in  this 
issue. 

^Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 6,  by  the  County  Commissioners  at  Mar- 
tinsville, Ind.,  for  the  construction  of  two  con- 
crete arches.  B.  E.  Thornburgh  is  Auditor  of 
]\Iorgan   County. 

^Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 4,  by  the  Pike  County  Commissioners  at 
Petersburg,  Ind.,  for  tlie  construction  of  four 
steel  bridges.     F.  R.   Hildeback  is  Auditor. 

•I«Bids  will  be  received  until  10  a.  m.,  Octo- 
ber 4,  by  Commissioners  of  Boone  County  at 
Lebanon,  Ind.,  for  the  construction  of  two 
bridges.     B.  F.  Herdrich  is  Auditor. 

•J«Bids  will  be  received  until  1  p.  m.,  Octo- 
ber 3,  by  the  County  Commissioners  at  Wash 
ington,    Ind.,   for   the   construction  of  several 

bids. 
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Tiridg-es    at    Dardess    CiVi,..i.,     ,j,,i.,,    ui    whidi 
Thomas  N.  >.'ng-ent  i-s  Auditor. 

•j»Bid5  will  be  received  until  2  p.  m.,,  Octo- 
l^er  4.  b^-  tbe  commissioners  of  Rush  County  at 
Rtishrille,  Ind.,  for  tbe  construction  of  three 
bridges.     J.  M.   .Stone  is   County  Auditor. 

■^Bids  will  be  received  until  10  a.  rn.,  Octo- 
ber ?^  by  the  Commissioners  of  Hancock 
Cotmty  at  Greenfield,  Ind.,  for  a  variety  of 
bridge  repairs  and  construction  work.  C.  H. 
Troy  is  Auditor. 

•J*Bids  will  be  received  until  10  a.  m.,  Sep- 
tonihcr  28,  by  the  Cotmty  Commissioners  at 
Indianapolis,  Ind.,  for  the  construction  of  the 
following  bridges :  culvert  on  east  line,  north 
e^ist  quarter  of  section  13,  township  17,  range 
3  m  Washington  township ;  bridge  over  In- 
dian creek  on  west  line  of  section  28,  township 
17,  range  5  in  Lawrence  township,  Marion 
County.     Albert  Sabm  is  Auditor. 

The  Joliet  Bridge  Co.,  Joliet,  111,  has  been 
awarded  the  contract  for  the  construction  of 
a  concrete  double  arch  bridge  over  Jackson 
Creek.  Tlie  structure,  which  will  be  124  ft. 
in  length,  will  cost  $5,200. 

The  Highway  Commissioners  of  Dixon  and 
Grand  Detour  Township  according  to  advices 
from  Dixon,  111,  recently  are  considering  the 
construction  of  a  bridge  on  the  Seven.  Mile 
branch  near  Prindiville  farm. 

City  Cotmcil  has  referred  to  the  Committee 
an  .  order  for  a  viaduct  over  the  Chicago, 
Peoria  &  St.  Louis  Ry.,  at  Jefferson  St., 
Springfield,  111.  The  cost  of  work  will  fall 
upon  the  railroad.  The  grading  and  drainage 
work  will  be  paid  for  by  the  appropriation  of 
$1,-jOO  by  the  city  council  and  by  private  sub- 
scription. 

The  Joliet  Bridge  &  Iron  Co.,  Joliet,  111, 
has  been  awarded  the  contract  for  the  con- 
struction of  a  concrete  bridge  west  of  New 
Lenox  on  the  Joli'et  tou-nship  line. 

The  contract  for  the  construction  of  a  steei 
bridge  across  Dirdeen  creek  between  Haskell 
and  Webber  Falls,  Okla.,  has  been  awarded 
to  the  Vincennes  Bridge  Co.,  Vincennes,  Ind., 
at  $2,687. 

The  contract  has  been  signed  up  by  W.  H. 
Sieverling  and  has  been  sent  to  the  railway 
officials  at  Indianapolis.  Ind.,  for  approval,  for 
the  construction  of  the  new  bridge  at  East 
High  St.,  over  the  Big  Four  Tracks  in  Spring- 
field, O.  Two-thirds  of  the  cost  of  the  struc- 
ture will  be  paid  by  the  Big  Four  and  one- 
third  by  the  city. 

Board  of  Park  Commissioners,  Indianapolis, 
Ind.,  have  requested  that  the  Council  of  the 
County  appropriate  $85,000  for  the  construc- 
tion of  a  bridge  over  Fall  Creek  on  Capitol 
Ave. 

Kansas. 

The  County  Commissioners  at  Girard,  Kan., 
have  awarded  the  contract  for  furnishing  the 
steel  material  for  nine  county  bridges  to  the 
IMassillon  Bridge  &  Structural  Co.  Eight 
other  bids  were  filed. 

Kentucky. 

A  project  is  under  consideration  by  the  Busi- 
ness Men"s  Club  of  Newport.  Ky.,  involving 
the  construction  of  a  bridge  across  the  Lick- 
ing River  near  Visalia. 

Maine. 

The  following  bids  were  opened  at  Augusta, 
Me.,  September  13.  for  the  construction  of  the 
new  bridge  over  the  St.  John  River  between 
Van  Buren  in  Aroostock  County  and  St.  Leon- 
ards, N.  B.,  including  superstructure,  founda- 
tions and  abutments :  Substructure,  Eli  Roy, 
Lewiston,  $22.254 :  Powers  Brewer,  Grand 
Falls,  N.  B.,  $23,895;  E.  J.  O'Kellev,  Toronto, 
$25,145;  and  J.  L.  Perkins  &  Son,  Fairfield, 
$30,589.  On  the  superstructure  the  Canton 
Bridge  Company,  Canton,  $51,082 ;  Boston 
Bridge  Company,  .$47,452 ;  Pennsylvania  Steel 
Company,  $54,000;  American  Bridge  Company, 
New  York,  $50,000 ;  Penn  Bridge  Company, 
Beaver  Falls,  Penn.,  $40,991.  l"he  amount  ap- 
propriated was  $37,000;  New  Brunswick  to 
spend  an  equal  sum. 

The  Van  Buren  St.  Leonard's  International 
Bridge  Commission  at  the  office  of  State  Com- 
missioner of  Highways,  Augtista,  Me.,  award- 
ed the  contract  for  the  constn^-tion  of  a  high- 


way l)ridge  over  the  St.  Johns  River,  between 
Van  Buren,  Me.,  and  St.  Leonards,  N.  B.,  as 
follows :  Powers  &  B'rowcr.  Grand  Falls,  N. 
B.,  for  constructing  the  substructure,  $23,896 ; 
Penn  Bridge  Co.,  Beaver  Falls,  Pa.,  for  con- 
structing the  superstructure.  $40,991.  Bids 
were  opened  .September  9.  E.  E.  Greenwood, 
Skowhegan,   Me.,  is  Engineer. 

City  Council  of  Owosso,  Mich.,  has  ap- 
proved the  plans  for  the  construction  of  the 
Lansing  &  Northeastern  Ry.  over  Gute  St. 

Minnesota. 

•|«Bids  will  be  received  until  8  p.  m.,  Sep- 
tember 29,  by  the  City  Council  of  Red  Lake 
Falls.  Minn.,  for  repairing  Clearwater  bridge. 

The  Security  Bridge  Co.,  Minneapolis,  Minn., 
has  been  awarded  the  contract  at  $5,9.50  for 
the  construction  of  two  bridges.  One  of  the 
bridges  will  span  the  Potlatch  River  at  Julia- 
etta  and  will  be  constructed  jointly  by  Nez 
Perce  and  Latah  Counties.  The  other  will 
span  Lavifyer's  Canyon  creek  and  will  be  built 
by  Nez  Perce  and  Idaho  Counties,  Idaho. 

Mississippi. 

•{•Bids  will  be  received  until  October  3,  by 
the  Board  of  Supervisors  of  Tallahatchie 
County,  Miss.,  at  Sumner,  Miss.,  for  repair- 
ing wooden  bridge  across  Long  Creek  on 
Grenada  and  Cascilla  public  road  in  southern 
part  of  said  countiy ;  also  to  repair  wooden 
bridge  across  Dry  Creek,  near  Shady  Grove  in 
Beat  Three.  John  T.  Neely.  Clerk,  has  plans 
and  specifications  on  file. 

Missouri. 

^Bids  will  be  received  until  11  a.  m..  Octo- 
ber 15,  by  Board  of  Public  Works.  St.  Joseph, 
Mo.,  for  the  construction  of  a  viaduct  or  sub- 
way on  Sotith  Si.xth  St.,  to  cross  railroad 
track  north  and  south  of  the  Union  Passen- 
.ger  station.  George  F.  Barnes  is  Clerk  of  the 
J3oard. 

The  County  Court,  Carthage,  Mo.,  has 
awarded  the  following  contracts  for  the  con- 
struction of  bridges :  Illinois  Steel  Bridge  Co., 
Jacksonville,  111,  at  $4,350  for  bridge  at  Mar- 
graveford  across  Little-  North  Fork  in  Jasper 
township.  The  structure  will  be  128  ft.  long 
with  14  ft.  roadway.  The  Vincennes  Bridge 
Co.,  Vincennes,  Ind.,  at  $n.648  for  the  con- 
struction of  the  Hall  Ford  bridge  over  the 
Spring  River.  The  Massillon  Bridge  Co., 
Massdlon,  O.,  at  $6,312,  for  the  Scotland 
bridge  across  Grove  Creek.  160  ft.  long,  20  ft. 
roadwaj',  and  at  $3,180  for  the  Castle  Rock 
bridge  across  Rock  Creek,  80  ft.  span,  18  road- 
way. 

Montana. 

The  bridge  over  the  river  at  Stevensville, 
according  to  information  received  from  Ham- 
ilton, Mont.,  was  condemned  by  the  board,  it 
being  voted  to  advertise  for  bids  for 
the  construction  of  a  new  steel  bridge 
over  the  river.  This  action  came  as 
the  result  of  a  petition  from  a  large  share  of 
the  citizens  of  Stevensville  and  vicinity  asking 
that  the  bridge  be  replaced  by  a  new  one. 

Clerk  of  Granite  County,  jNIont..  at  Philips- 
burg,  awarded  the  contract  Sept.  13,  to  O.  E. 
Peppard  at  $4,148  for  the  construction  of  the 
combination  wagon  bridge  across  the  Hell 
Gate  River  at  Nimrod,  !\Iont.  The  structure 
will  be  of  Oregon  fir  with  16  ft.  roadway 
floored  with  4  in.  native  fir. 

New  York. 

The  Town  Board  of  White  Creek,  N.  Y. 
has  awarded  the  contract  for  constructing  a 
60-ft.  reinforced  concrete  arch  bridge  over  Owl 
Kill  near  Eagle  Bridge,  N.  Y.,  to  James  Aus- 
tin Mortland,  White  Creek,  N.  Y. 

Citizens  of  Clyde,  N.  Y.,  have  requested,  the 
town  and  village  boards  to  investigate  the 
probable  expense  of  building  bridge  over  the 
barge  canal. 

The    Oswego   Bridge   Co.,   Oswego,   N.   Y., 
has   been   awarded   the   contract   for  the   con- 
struction of  a  new  bridge  over  Cooper  Run, 
Lower  Alloways  Creek  township. 
North  Dakota. 

^Bids  will  be  received  until  10  a.  m.,  Octo- 
ber   6.   bv    Board    of    CountV   Commissioners, 
Willistoii,  N.  D..  for  the  construction  of  a  .30- 


It.  steel  liridge  with  concrete  floor  on  section 
line  between  Sec.  19,  Twp.  l.">4.  Range  95.  and 
Sec.  24,  Twp.  154,  Range  96.  E.  .M.  Atterberry 
is  County  Auditor. 

The  County  Commissioners,  Jamestown,  N. 
Dak.,  have  awarded  the  contract  for  the  con- 
struction of  a  bridge  in  the  Southern  part  of 
the  county  to  Hewitt  Bridge  Co.,  at  $1,1.50. 

Ohio. 

•J«Bids  will  be  received  until  noon,  October 
1.  by  the  Director  of  Public  Service,  Spring- 
field. O.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  concrete  steel  bridge 
on  High  -St.,  over  Indian  Run.  W.  H.  Ma- 
honey  is  Clerk. 

^i?ids  will  be  received  until  noon.  October 
14,  bv  the  Board  of  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under  spe- 
cifications No.  112  of  a  concrete  bridge  on 
Cleves  and  Warsaw  pike  at  Hausfield  farm  in 
Delhi  township.     Fred  Dreihs  is  Clerk. 

County  Commissioners  at  Hamilton,  O.,  have 
had  the  site  for  the  proposed  new  structure 
over  Elk  Creek  laid  out.  Plans  have  also 
been  ordered  for  the  construction  of  a  con- 
crete bridge  on  the  Venice  Road  about  a  mile 
below  the  Columbia  bridge,  estimated  to  cost 
$1,000. 

The  Cleveland.  O.,  City  Council  still  has 
under  consideration  the  construction  of  the 
proposed  high  level  viaduct  of  the  Detroit- 
Superior   route. 

An  estimate  of  $1,700  has  been  submitted 
to  the  City  Council  of  Springfield,  O.,  by  En- 
gineer M.  J.  B.ahin,  for  the  erection  of  a  con- 
crete bridge  over  Indian  Run  at  High  St.  W. 
to  replace  the  present  wooden  structure. 

The  Toledo  &  Ohio  Central  R.  R.  has  placed 
an  order  with  the  Toledo  &  Massillon  Bridge 
Co.,  for  twenty-eight  steel  bridges.  The  cost 
of  the  structures  amounted  to  $1-50.000  and 
thev  are  to  be  in  place  by  December  1. 

Conunissioners  of  Franklin  County.  Colum- 
bus. O..  have  decided  that  the  old  covered 
bridge  across  the  Scioto  River,  north  of  Mar- 
ble Cliff,  be  replaced  with  a  $40,000  steel  struc- 
ture. 

H.  P.  Knisely  of  Columbiana,  O.,  has  been 
awarded  a  contract  by  the  Board  of  County 
Commissioners  at  Lisbon,  O..  for  the  con- 
struction of  a  reinforced  concrete  skew  arch 
to  replace  bridge  No.  40.  near  pumping  station, 
at  East  Palestine,  O.,  for  $4,63-5.  Bids  were 
opened  Sept.  19. 

John  Walsh,  Center  St.,  Carthage.  O..  has 
been  awarded  the  contract  by  the.  board  of 
County  Commissioners.  Cincinnati,  O..  for  the 
construction  under  specifications  No.  86.  of  a 
bridge  and  approaches  thereto  on  the  Brierly 
Creek  road  in  Green  township  for  $4,322.  Bids 
were  opened  Sept.  2. 

Oklahoma. 

^Bids  will  be  received  until  6  p.  m..  Octo- 
ber 11.  by  the  County  Commissioners  of  Tulsa 
County,  at  Tulsa.  Okla..  for  the  construction 
of  a  bridge  across  the  .Arkansas  River.  W.  L. 
North  is   Chairman  of  the  Board. 

City  Council  of  Guthrie.  Okla..  is  to  take  up 
the  matter  at  its  next  meeting  concerning  the 
construction  of  the  proposed  Cleveland  Ave. 
viaduct.  The  Guthrie  St.  Railway  Co.  and  the 
Santa  Fe  Ry.  are  also  interested  in  the  mat- 
ter. 

At  a  recent  meeting  of  the  County  Com- 
missioners at  Stillwater.  Okla..  the  contract 
for  the  construction  of  a  bridge  across  the 
Cimarron  River,  just  north  of  Gushing,  to  the 
Weatherford  Machine  &  Foundry  Co.,  at  $17.- 
950.  Work  is  to  begin  within  -30  days  and 
must  be  completed  by  July  7,  1911. 
Oregon. 

An  appropriation  is  to  be  asked  by  th  ■ 
tv  Judge  J.  G.  Sain,  of  the  Court  of  Howard 
CountV  for  the  construction  of  two  more  steel 
bridges.  One  of  the  proposed  bridges  is  to  be 
built  one  mile  south  of  Dierks  on  the  Nash- 
ville and  Dierks  road  at  the  intersection  of 
the  Big  and  Little  Holly  creek;  and  the  other 
on  the  Brownstown  and  Columbus  roads  at 
Mine   Creek. 

The  Brookh-n  Improvement  Club,  Portland, 
Ore.,  has  indorsed  the  action  of  the  South 
Portland  Boosters'   Club  in  regard  to  the  lo- 


Items  marked  thus  -h  indicate  work  now  open  for  bids. 
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cation  of  a  bridge  over  the  Willamette  River. 
The  east  approach  has  been  suggested  to  be  at 
Ellsworth  St. 

Pennsylvania. 

•J»Bids  will  be  received  until  10  a.  m..  Octo- 
ber 3,  by  the  Board  of  County  Commissioners, 
of  Lehigh  County  at  Allentown,  Pa.,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  the  super  and  substructure  of  a  two- 
span,  concrete  encased  steel  girder  bridge  over 
the  Otelaunee  Creek  near  Jacksonville,  Pa. 
J.  S.   Troxell  is  Clerk. 

A  contract  has  been  awarded  Carl  R.  Camp, 
Montrose.  Pa.,  at  $20,000,  for  the  erection  of 
a  new  bridge  in  Bucks  County  at  New  Hope. 

The  Supervisors  of  Fallowfield  township,  ac- 
cording to  advices  from  Charleroi,  Pa.,  have 
awarded  the  contract  for  the  construction  of 
a  concrete  beam  bridge  across  Maple  Creek  to 
the  Donora  Construction  Co. 

The  County  Commissioners'  Engineer  San- 
ders and  County  Controller,  Reading.  Pa.,  re- 
cently met  to  discuss  the  necessity  for  the  con- 
struction of  a  new  bridge  at  Penn  St.  The 
present  structure  has  been  condemned. 

Plans  have  been  approved  by  the  Reading 
Railway  Co.,  for  the  construction  of  the  pro- 
posed bridge  over  the  tracks  at  Tulpehocken 
St..  Heading.  Pa. 

Commissioners  of  Lehigh  County,  Pa.,  at 
Allentown,  have  awarded  the  contract  for  the 
construction  of  the  bridge  at  Wanamaker's  to 
Horn  &  NcfT,  for  $5,995;  alterations  to  the 
Gordon  St.  bridge  to  S.  N.  Weaver.  $1,750,  and 
a  new  bridge  at  Ironton  to  Schaeffer.  Acker- 
man  and  Co..  $1,350.  The  bids  for  the  re- 
pairs to  the  Linden  St.  bridge  were  rejected 
the  amounts  going  beyond  the  estimate.  The 
bids  arc  as  follows :  Wanamaker's.  Horn  & 
Kefif,  $5,995;  G.  H.  Hardner,  $9,529;  Penn 
Bridge  Co.,  $7,369;  Butz  &  Clader,  $9,975; 
Schaeffer,  .'\ckerman  &  Co.,  $11,7.50;  Ferro 
Concrete  Co.,  $8,170;  Ironton,  S.  N.  Weaver, 
$1,195;  Butz  &  Clader.  $1.55G;  G.  H.  Hardner, 
$1,400;  Schaeffer,  Ackcrman  &  Co..  $1,350; 
Ferro  Concrete  Co.,  $1,995.  Gordon  St. 
Schaeffer.  Ackerman  &  Co.,  $2,420;  S.  N. 
Weaver.  $1,750.  Linden  St.,  S.  N.  Weaver. 
$3,193;  Schaeffer,  Ackerman  &  Co.,  $2,475. 

The  Viewers  appointed  by  the  County  Com- 
missioners, Wilkesbarre,  Pa.,  to  report  on  the 
necessity  of  a  new  bridge  to  be  erected  from 
Wyoming  to  Port  Friffith.  have  recommended 
such  a  structure  to  cost  $250,000.  Tlie  bridge 
as  proposed  will  cross  the  river  opposite 
Eighth   St.,   Wyoming. 

The  County  Commissioners  at  York,  Pa., 
have  decided  upon  the  construction  of  a  new 
concrete  bridge  at  Brogueville  Station  across 
Muddy  Creek  as  the  present  structure  is  un- 
safe. 

At  the  last  meeting  of  the  County  Com- 
missioners at  Uniontown,  Pa.,  the  following 
bridge  contracts  were  awarded :  The  liridge 
•  ivcr  York  Run  between  Springhill  and 
Georges  township  will  be  built  by  the  York 
Bridge    Co.,    the    contract   price    being   $2,805. 


The  bridge  will  be  92  ft.  long,  wuh  14-ft. 
roadway.  The  Farris  Bridge  Co.,  for  the  new 
bridge  over  Poplar  Run,  Springfield  township, 
for  $667.  The  bridge  is  to  have  a  35-ft.  span 
and  r2-ft.  roadwav.  The  masonry  work  for 
l)Oth  Poplar  Run  bridge  and  the  Mountz  creek 
l)ridgc  was  let  to  Nelson  &  Berry,  of  Henry 
Clay  township,  Poplar  Run  for  $3.75  per  cu. 
vd.,  and  Mountz  creek  at  $3.85  per  cu.  yd. 

Countv  Commissioners,  according  to  advices 
received'  from  Milton,  Pa.,  state  that  the 
Countv  Commissioners  have  awarded  to  the 
York  'Bridge  Co.,  the  contract  for  the  con- 
struction of  the  new  bridge  leading  to  Pack- 
er's Island.  Surveys  have  been  completed  and 
work  will  be  started  at  once. 

According  to  advices  from  Washington,  Pa., 
the  County  Commissioners  have  been  request- 
ed to  construct  a  new  bridge  to  replace  the  old 
structure  across  Brush  Run  near  Claysville, 
Pa. 

Fcrgu,son  &  Richard,  of  Blairsville,  Pa., 
have  been  aw^ardcd  the  contract  for  the  erec- 
tion of  a  reinforced  concrete  bridge  over 
Cherry  Run  in  Center  township  on  the  road 
leading  from  Graceton  to  Jacksonville.  It  is 
planned  to  have  work  completed  by  the  mid- 
dle of  October. 

All  bids  were  rejected  by  the  County  Com- 
missioners and  Controller,  Wilkesbarre,  Pa., 
for  the  construction  of  the  proposed  river 
bridge  between  Plymouth  and  Breslau.  The 
Engineer's  estimate  was  $260,000  and  the  low- 
est bid  received  was  $.309,000.  The  plans  will 
be  modified  and  the  work  re-advertised  in  the 
near  future. 

Hartley-Ziegler  Co.,  York,  Pa.,  at  $23,278, 
has  been  awarded  the  contract  by  the  County 
Commissioners,  for  encasing  the  present  con- 
demned bridge  over  Colorus  Creek  at  College 
.A.ce  with  concrete.  Nelson  &  Meredith  Co., 
Chambersburg,  Pa.,  at  $31,985,  was  the  next 
lowest  bidder. 

State  Highway  Department,  Harrisburg,  Pa., 
received  the  following  bids  Sept.  16.  for  the 
construction  of  a  cement  masonry  bridge  at 
Station  918-11  on  the  National  road  in  the 
county  of  Washington :  Ferro  Concrete  Co., 
Harrisburg,  Pa.,  $2,258;  Reinforced  Concrete 
Co.,  Pittsburg,  Pa..  $3,295 ;  Robert  S.  Dickson, 
Sewickley.  Pa.,  $2,001 ;  Hallam  Construction 
Co..  Washington,  Pa.,  $1,70.3. 

The  following  bids  w'ere  received  by  the 
State  Highway  Department,  Harrisburg,  Pa., 
for  the  construction  of  the  reinforced  con- 
crete bridge  at  Station  927-80  on  the  National 
road  in  Washington  County :  Reinforced  Con- 
crete Co.,  Pittsburg,  Pa.,  $2,750;  Robert  S. 
Dickson,  .Sewickley,  $1,376;  Hallam  Construc- 
tion Co..  $1,451  ;  Ferro  Concrete  Co.,  Harris- 
burg. Pa.,  $1,603;  Reinforced  Concrete  Co., 
Pittsburg.  Pa.,  bid  $8,917,  for  three  bridges 
let_  Sept.  16. 

The  contract  for  the  necessary  labor  and 
material  for  the  construction  of  parts  of  a 
bridge  over  the  Susquehanna  River  between 
borough  of  Plymouth  and  the  township  of 
Hanover,   in   Luzerne  County,  for  which   bids 


were  opened  Sept.  8,  has  not  been  awarded. 
The  work  will  soon  be  re-advertised.  James 
M.  Norris  is  County  Controller,  Wilkes-Barre, 
Pa. 

Advices  from  Richmond,  Texas,  state  that 
another  new  bridge  will  soon  be  built  across 
the  Brazos  River  near  Orchard  on  the  line  of 
Fort  Bend  and  Austin  Counties. 

County  Commissioners  at  Gonzales,  Tex., 
received  bids  for  the  construction  of  an  iron 
bridge  across  the  Guadalupe  River  near  Ha- 
mon,  from  twelve  companies,  but  the  contract 
was   not   let. 

Virginia. 

City  Council  of  Richmond,  Va.,  has  appro- 
priated $2,000  for  competitive  designs  for  the 
construction  of  a  new  structure  to  replace  the 
present  Mayo's  Bridge.  The  new  structure, 
which  was  recentlv  recommended,  is  estimated 
to  cost  $250,000. 

Washington. 

City  Engineer,  R.  H.  Thomson,  Seattle, 
Wash.,  has  been  authorized  by  the  Council  to 
proceed  with  the  construction  of  a  new  draw- 
bridge over  the  west  waterway  not  to  exceed 
a  cost  of  $40,000.  The  old  structure  has  been 
declared  unsafe  by  the  government  engineers. 

.\ccording  to  information  received  from  Se- 
attle, Wash.,  the  Chicago,  Milwaukee  &  Puget 
Sound  Ry.,  which  suffered  heavy  losses  from 
burned-out  bridges  in  the  Idaho  and  Montana 
forest  fires  last  month,  has  instructed  Chief 
Engineer  E.  J.  Pearson  to  begin  at  once  on 
the  work  of  fireproofing  all  bridges  on  the 
lines  through  the  forests.  Bridges  that  can- 
not be  filled  in  will  be  reconstructed  of  steel 
and  concrete. 

City  Council  Finance  Committee  of  Seattle, 
Wash.,  has  authorized  a  loan  of  $40,000  for 
the  construction  of  the  proposed  new  bridge 
across  the  west  waterway  on  Spokane  Ave. 

The  citizens  of  Northport  have  petitioned 
the  Board  of  County  Commissioners,  Colville, 
W'ash.,  for  an  appropriation  of  $20,000  toward 
the  construction  of  a  bridge  across  the  Co- 
lumbia  River  at   that  point. 

Canada. 

^Bids  will  be  received  until  6  p.  m..  October 
4.  by  Frank  Ness,  Secretary  and  Treasurer, 
.•\ssinaboia,  P.  O.  St.  James,  Man.,  for  the  con- 
struction of  a  reinforced  concrete  culvert  on 
the  public  road  at  lot  00,  St.  Charles,  south  of 
Assiuaboine   River. 

•J*Bids  will  be  received  until  noon.  October 
8,  by  John  B.  Laughlin,  Clerk,  Village  of 
Cartwright,  Man.,  for  the  construction  of  a 
steel  superstructure  of  a  58-ft.  span  bridge 
about  one  mile  northeast  of  Cartwright. 

F.  H.  McGuigan  Construction  Co.,  Toronto, 
Ont.,  has  been  awarded  a  contract  by  the 
Board  of  Control,  for  the  construction  of  the 
Queen  St.  east  high  level  bridge  at  $193,000. 
The  contract  does  not  include  filling  and  pav- 
ing, which  according  to  the  estimate  of  the 
engineer  will  cost  about  $19,000. 


ROADS,     STREETS    AND     PAVEMENTS 


-Alabama. 

V.  W.  James,  a  goverinneiu  expert  is  at 
'  /etmnpka,  .Ma.,  to  inspect  Elmore  county's 
roads  and  outline  a  practical  plan  for  their 
improvement. 

The  Court  of  County  Commissioners,  Sel- 
nia,  .Ma  ,  proposes  to  build  a  public  road  in 
the  Liberty  bill  precinct  for  a  distance  of 
about  six  miles  to  connect  with  a  main  road 
through  the  western  part  of  the  county. 

Conlr.ict  for  the  paving  of  Walnut  St.,  esti- 
mated to  cost  S8,000,  Royal  and  Shernia<l 
Aves.,  in  Florence.  .Ma.,  has  been  awarded  to 
J.  H.  .Xngel  of  Florence. 

Contracts  for  the  construction  of  seven 
roads,  amounting  to  $12,ft4<\  were  let  by  the 
hoard  of  Reveiuie  of  Birmingham,  Ala.,  as 
follows:  Johns  and  county  line,  to  T.  D. 
Wright,  for  $1,273;  Lewisburg  and  Walker's 
Chapel,   to   T.    J.    Ellard,    for   $1,022;    Watcr- 

Items 


works  Hill,  to  \.  F.  Bearden,  for  $1,486; 
Short  Creek  road,  to  Vines  &  Horton  for 
$1,285;  Shoal  Creek  road,  to  Parker  &  Cox, 
for  $805;  Brooksidc  and  Mineral  Springs,  to 
Wade  &  Bradford,  for  $2,041;  Shades  Moun- 
tain and  Pool's  Ford,  to  H.  W.  Parker,  for 
$1,868. 

The  commissioners  of  Covington  County, 
Andalusia,  Ala.,  have  awarded  the  contract 
for  48  miles  of  road  improvements  in  that 
county  at  a  cost  estimated  between  $60,000 
and  $75,000  to  O.  J.  Pruett  and  J.  F.  Stough 
of  Montgomery,  Ala.  The  road  to  be  im- 
proved diverges  in  various  directions  from 
Andalusia ;  the  longest  single  stretch  being 
18  miles. 

Arizona. 

Bids  received  Sept.  13  by  Robert  A.  Craig, 
Secy.  Board  of  Control  of  the  Territory  of 
.'\rizona  at   Phoenix.   .\riz.,   for  the  construc- 

marked  thus  n*  indicate  work  now  open  for  bids. 


tion  of  a  territorial  higliway  between  the 
towns  of  Bisbee  and  Douglas,  in  Cochise 
County,  have  been  rejected.  New  bids  on 
the  work  will  be  received  about  Oct.  20. 

California. 

4*Bids  will  be  received  until  11  a.  ni..  Sept. 
28,  by  the  Board  of  Public  Works,  Oakland, 
Cal.,  for  the  necessary  labor  and  material  for 
the  improvement  of  the  southern  side  of 
Grande  Ave.  between  Harrison  St.  and  Bay 
Place   for  the   Street   Department. 

The  County  Supervisors  at  Fresno,  Cal., 
have  been  petitioned  for  the  construction  of 
a  road  from  1,320  ft.  south  of  the  northeast 
corner  of  15-15-12,  to  a  point  where  the  line 
would  meet  the  Watson  Ferry  and  Bonner 
station  road. 

The  Harbor  and  Streets  Committee  of  the 
City  Council  of  Los  .'\ngeles,  Cal.,  has  ap- 
proved the  plans  for  the  harbor  highway  and 
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condemnation  of  land  for  municipal  v/are- 
houses  in  the  San  Pedro  district.  The  liigh- 
way  is  to  be  150  ft.  wide  and  will  extend  from 
the  intersection  of  the  Wilmington  and  San 
Pedro  road  and  Beacon  St.  to  Crescent  Ave. 

A  petition,  signed  by  several  of  the  free- 
holders in  the  Niles  and  Vallccilos  road  dis- 
tricts, Oakland,  Cal.,  asking  that  all  the  portion 
of  the  county  road,  No.  247,  be  abandoned  as 
a  public  highway. 

Advices  from  Klamath  Falls,  Cal.,  state 
[:  that  United  States  engineers  under  the'  direc- 
tion of  Maj.  I.  J.  Morrow,  chief  of  the  en- 
gineering corps,  are  busy  at  work  in  Crater 
Lake  National  park  laying  plans  for  a  com- 
plete system  of  roads  and  trails  in  the  park. 

The  Supervisors  at  Redding,  Cal.,  have  ap- 
pointed County  Surveyor  Reading,  George 
O'Grady  and  Karl  Easier  viewers  of  the 
county  road  from  Kennett  to  Keswick.  It  is 
the  purpose  of  the  board  to  improve  the  road 
between  Kennett  and  Keswick  by  reducing  the 
grade  in  a  number  of  places. 

A  petition  to  M.  M.  Crookshank  of  Santa 
Ana,  Cal.,  chairman  of  the  Orange  County 
highway  commission,  has  been  placed  in  cir- 
culation by  residents  of  Laguna  Beach.  The 
petition  asks  that  the  commissioners  consider 
improving  the  roads  along  the  cliff  from  La- 
guna  Beach    to    Capistrano. 

Florida. 

Bryan  &  Co.,  of  Jacksonville,  Fla.,  have 
been  awarded  the  contract  in  Perry.  Fla.,  for 
the  construction  of  from  three  to  five  miles 
of  macadam  streets  for  from  $0.45  to  $0.50  per 
sq.  yd.  The  work  includes  grading  and  pav- 
ing :  cuts  and  fills  of  6-in.  included  in  price 
per  sq.  vd.  of  macadam.  Bids  were  opened 
Sept.  19. 

Georgia. 

Citizens  and  property  owners  along  Wash- 
ington St..  in  Atlanta,  Ga.,  have  petitioned  the 
Board  of  County  Commissioners  to  extend  the 
smooth  bitulithic  paving  from  Ormond  St.,  as 
far  out  as  Ridge  Ave. 

Illinois. 

4«Bids  will  be  received  until  11  a.  m.,  Sept. 
30,  by  B.  J.  Mullanev,  Commissioner  of  Pub- 
lic Works,  702  City"  Hall,  Chicago,  111.,  for 
furnishing  and  delivering  at  California  Ave. 
subway  under  the  C.  B.  &  Q.  R.  R.  at  20th 
St.  1.40U  sq.  yds.  of  No.  2  granite  paving 
blocks  from  4  to  5-in.  in  width ;  8  to  12-in.  in 
length  and  5-in.  deep  with  rectangular  plane 
surfaces.  Blocks  are  to  have  uniform  grain 
and  texture,  without  lamination  or  statifica- 
tion  and  free  from  an  excess  of  mica  or  feld- 
spar. 

^Bids  will  be  received  until  11  a.  m.,  Oc- 
tober 4,  by  Department  of  Public  Works, 
Chicago.  III.,  for  the  construction  of  a  ce- 
ment sidewalk  and  driveways  in  front  of  the 
city  propertv  on  South  Ashland  Ave.,  south  of 
22d  St.  The  work  includes  about  6,200  sq.  ft. 
of  sidewalk  and  1,600  sq.  ft.  cement  drive- 
way. 

Following  are  the  low  bidders  as  opened  by 
the  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Secretary, 
Room  300.  City  Hall,  for  the  improvements 
of  the  following  streets  and  alleys :  Alley  be- 
tween Ontario  and  Erie  Sts.,  and  St.  Clair  St. 
and  Lincoln  Park  Blvd.  570  sq.  yds.  brick 
pavement  on  6-in.  Portland  cement  concrete 
"base  with  2-in.  sand  cushion,  Jas.  A.  Sacklev 
Co.,  $1,645:  alley  between  48th  St.  and  49th 
St.,  and  Calumet  Ave.  and  Grand  Ave.,  1,020 
sq.  yds.  brick  pavement  on  6-in.  Portland  ce- 
ment concrete  base  with  2-in.  sand  cushion, 
Jas.  .'\.  Sackley  Co.,  $2,916;  alley  between 
Huron  St.  and  Superior  St.,  and  Clark  St.  and 
La  Salle  St.,  -340  sq.  yds.  of  brick  pavement  on 
6-in.  Portland  cement  concrete  base  with  2-in. 
sand  cushion,  Jas.  A.  Sackley  Co.,  $981 ;  alley 
between  47th  St.  and  48th  St.,  and  St.  Law- 
rence Ave.  and  Forrestville  Ave.,  770  sq.  yds. 
of  brick  pavement  on  6-in.  Portland  cement 
concrete  base  with  2-in.  sand  cushion,  Jas.  A. 
Sackley  Co.,  $2,190;  CKamplain  Ave..  42d  St. 
to  43d  St.,  1,780  sq.  yds.  of  asphalt  pavement 
on  6-in.  Portland  cement  concrete  base,  Ameri- 
can  Asphalt   Co.,     $4,734 ;     Graceland     Ave., 


Evanston  Ave.,  to  C.  M.  &  St.  P.  Ry.,  3,900 
sq.  yds.  of  asphalt  pavement  on  6-in.  Portland 
cement  concrete  base,  American  Asphalt  Co., 
$11,462;  Parker  Washington  Co.,  $11,468:  Bar- 
ber Asphalt  Co..  $12,229. 

The  city  of  Oregon,  111.,  has  awarded  the 
contract  for  construction  of  a  macadam  road 
in  that  town  to  Dufify  &  Hubbard  of  Dixon, 
111.  The  work  includes  stoning  and  grading. 
Bids  were  received  Sept.  15. 

The  City  Council  of  Quincy,  111.,  has  or- 
dered the  construction  of  brick  sidewalks  on 
the  following  streets,  at  an  estimated  cost 
of  $18,0-35;  South  side  of  Oak,  between  18th 
and  20th;  W.  side  of  19th,  between  State  and 
Ohio ;  E.  side  of  9th,  between  Cedar  and 
Spruce;  E.  side  of  7th,  between  Adams  and 
Jackson ;  W.  side  of  7th,  between  Adams  and 
Jackson ;  S.  side  of  Ohio,  between  4th  and 
3rd ;  S.  side  of  Van  Buren,  between  5th  and 
6th  ;  N.  side  of  Van  Buren,  between  5th  and 
6th  ;  N.  side  of  Ohio,  between  3rd  and  4th. 

James  S.  Allen  was  the  lowest  bidder  for 
the  paving  of  South  Bartielli  Ave.,  from  Main 
St.,  to  Moss  Ave.,  in  Peoria,  111.,  at  $7,282. 
The  avenue  is  to  be  paved  with  brick. 

The  Springfield  Construction  Co.  has  re- 
ceived the  contract  for  paving  Washington 
St.,  from  4th  to  2nd,  and  2nd  north  to  4th  in 
Pekin,  111. 

The  City  Council  of  Moline,  111.,  has  been 
petitioned  for  the  paving  of  7th  and  8th  Aves., 
from  15th  to  17th  St.  The  council  will  proba- 
bly order  the  paving. 

Indiana. 

4*Bids  will  be  received  until  7  ;30,  Oct.  6.  by 
the  City  Council  of  Shelbyville,  Ind.,  for  the 
construction  of  cement  sidewalks  in  Frank- 
lin St.  and  cement  curbs  and  gutters  on  Wal- 
nut St.     L.  E.  Webb  is  City  Clerk. 

•I*Bids  will  be  received  until  11:30  a.  m., 
Oct.  7,  by  County  Commissioners  at  Brazil, 
Ind.,  for  the  construction  of  a  road  in  Har- 
rison Township.  J.  L.  Burns  is  Auditor  of 
Clay   County. 

^Bids  will  be  received  until  noon,  Oct.  6, 
by  Commissioners  of  Miami  County  at  Peru, 
Ind.,  for  the  construction  of  two  roads  in 
Washington  Township.  Charles  Griswold  is 
.Auditor. 

•J«Bids  will  be  received  until  noon,  Oct.  3, 
by  the  Commissioners  of  Lake  County  at 
Crown  Point  for  the  construction  of  a  bridge 
on  Pulver  Road.  C.  A.  Johnson  is  .\uditor 
of  Lake  Countv.  Ind 

A.  R.  Herkless,  Maple  St.,  Rushville,  Ind., 
has  been  awarded  a  contract  in  that  city  for 
the  construction  of  3,000  sq.  ft.  of  cement 
sidewalk  for  $.13  9-10.  Bids  were  opened 
Sept.  20. 

A  contract  for  the  paving  of  117th  St.,  in 
Hammond,  Ind..  with  macadam  has  been 
awarded  to  the  Ahlborn  Construction  Co.,  for 
$0.88  per  sq.  yd. 

Iowa. 

•^•Bids  will  be  received  until  October  4,  by 
W.  E.  Hayes,  City  Clerk,  Clinton,  la.,  for  the 
construction  of  2,785  sq.  yds.  of  vitrified  brick 
paving.  R.  C.  Hart,  Clinton,  la.,  is  City  En- 
gineer. 

The  contract  for  12  blocks  of  concrete  pav- 
ing and  as  much  curbing  has  been  let  by  the 
city  council  of  Eldora,  la.,  to  Dearborn  & 
Jackson,  of  Celar  Rapids,  la.,  for  $1.36  per  sq. 
yd.  The  curbing  will  be  put  in  this  fall  and  if 
possible  four  blocks  of  paving  will  be  laid. 

The  City  Council  of  Muscatine,  la.,  has 
practically  decided  to  pave  Grandview  Ave., 
from  Hershey  .\ve.,  to  the  railroad  crossing 
in   South   Muscatine. 

The  contract  for  the  paving  of  Market  and 
intersecting  streets  in  Morrison,  la.,  has  been 
awarded  to  James  Kelley  of  Morrison  for 
$20,995. 

Kansas. 

A  mile  or  more  of  rock  road  is  to  be  laid 
west  of  4th  Ave.,  in  Garnett,  Kan. 

Louisiana. 

The  Board  of  Port  Conunissioners  of  New 
Orleans.  La.,  has  decided  to  construct  a  road- 
way, paved  with  small  square  stones,  from  the 
rear   of    St.   Joseph  wharf,   down  behind  the 


United  States  Fruit  Co.  wharf  to  the  road- 
way at  Barracks  St.  Eingineer  A.  C.  Bell 
has  been  instructed  to  prepare  plans  and  speci- 
fications for  the  work. 

The  Board  of  Commissioners,  New  Orleans, 
La.,  have  awarded  a  contract  to  the  Etta  Co., 
for  building  a  roadway  on  the  levee  from 
St.  Marys  St.,  to  Jackson  .'\ve.,  with  creosote 
block  and  concrete  foundation  for  $16,001. 

A  good  roads  association  has  been  organized 
in  Yazoo  City,  La.,  to  promote  the  construc- 
tion of  good  roads.  H.  G.  Johnson  is  Pres., 
H.  S.  Orr,  Vice-Prcs.,  and  H.  H.  Brickwcll, 
Secy. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  October 
11,  by  City  Council  of  Crookston,  Minn.,  for 
paving  the  following  streets :  Houston  Ave., 
its  entire  length,  6,044.3  sq.  yds.;  S.  .\sh  St., 
from  its  intersection  by  the  southerly  end  of 
Houston  Ave.  to  its  intersection  by  Third  St., 
7,143.4  sq.  yds. ;  E.  Fletcher  St..  from  its  in- 
tersection by  Broadway  to  its  intersection  by 
S.  Ash  St.,  1,277.5  sq.  yds.;  E.  Robert  St., 
from  its  intersection  by  Broadway  to  the 
northerly  end  of  the  Jerome's  Addition  bridge, 
2,.343.7  sq.  yds. ;  E.  Second  St.,  from  its  inter- 
section bv  Broadway  to  its  intersection  bv  N. 
.\sh  St.,  1,666.7  sq.  yds. ;  E.  Third  St..  from  its 
intersection  by  Broadway  to  its  intersection 
by  Elm  St.,  2,381  sq.  yds.  Bids  are  desired  for 
asphalt,  creosote  blocks,  Donnelite  and  Grani- 
toid pavement. 

E.  Hawarden  has  been  awarded  a  contract 
in  Duluth,  Minn.,  by  the  Board  of  Public 
Works,  for  the  construction  of  a  macadam- 
ized roadway  from  Tower  .\ve.,  to  the  county 
courthouse  at  the  East  End,  bv  wav  of  r2th 
and  West  .5th  Sts.,  for  $2,462.  The  work  will 
require  the  use  of  993  cu.  yds.  of  stone. 

Mississippi. 

The  Board  of  Supervisors  at  Meridian, 
Miss.,  has  sold  bonds  in  the  sum  of  $50,000 
for  the  construction  of  good  roads  throughout 
Lauderdale  County. 

Nebraska. 

The  Omaha  .Automobile  club  of  Omaha, 
Neb.,  has  petitioned  the  city  council  for  road 
improvement  on  Dodge  and  Center  Sts. 

The  City  Council  of  Hastings,  Neb.,  has 
awarded  contracts  for  paving  work  in  the 
city  as  follows :  O.  C.  Chapin,  Leavenworth, 
Kan.,  for  the  paving  of  3rd  St.,  from  the  east 
side  of  Burlington  .A.ve.  to  the  West  side  of 
Denver  Ave.,  and  one  block  on  Lincoln  Ave., 
between  3rd  and  4th  Sts..  with  brick  on  a 
concrete  base  for  $1.97  per  sq.  yd. ;  curb, 
$.33  per  lin.  ft. ;  resetting  old  curb,  $.10  per 
ft.  M.  Ford,  Omaha,  Neb.,  for  the  paving  of 
Lincoln  .\ve.,  from  the  north  side  of  4th  St., 
to  the  south  side  of  r2th  St..  for  $2.32  per  sq. 
yd. ;  combined  curb  and  gutter,  $.58  per  lin. 
ft.;  old  curb  reset.  $.10  per  lin.  ft. 

New  Jersey. 

Thomas  &  Welsh,  South  Amboy,  have  been 
awarded  the  contract  by  the  board  of  chosen 
freeholders  of  Middlesex  County,  Brunswick, 
N.  J.,  for  the  construction  of  a  gravel  road 
beginning  in  Spotswood  at  the  road  leading 
from  Spotswood  to  the  Old  Bridge  and  En- 
glishtown  Road  and  extending  southerly  to 
the  road  to  Texas,  N.  J.,  a  distance  of  2.10 
miles  for  $8,150.  The  work  includes  excavat- 
ing, draining  and  graveling. 

New  York. 

•|*Bids  will  be  received  until  11  a.  m.,  Oc- 
tober 5.  by  Alfred  E.  Steers,  President  of  the 
Borough  of  Brooklyn,  Room  2,  Borough  Hall, 
for  15  street  improvement  contracts,  the  larg- 
est being  No.  6,  as  follows:  For  regulating 
and  paving  with  asphalt  on  a  concrete  founda- 
tion, the  roadway  of  Malbone  St.,  from  the 
bridge  over  the  Brighton  Beach  Railroad  to 
Nostrand  Ave.,  together  with  all  work  inci- 
dental thereto.  The  engineer's  estimate  of  the 
quantities  is  as  follows :  11,560  sq.  yds.  asphalt 
pavement  outside  railroad  area,  5  years'  main- 
tenance ;  1,210  sq.  yds.  asphalt  pavement  within 
railroad  area,  no  maintenance :  1,605  cu.  yds. 
concrete  for  pavement  foundation  outside  rail- 
road area;  170  cu.  yds.  concrete  for  pavement 
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foundation  within  railroad  area.  The  time  al- 
lowed for  the  coinpletion  of  the  work  and  the 
full  performance  of  the  contract  is  thirty-five 
working  days.  The  amount  of  security  re- 
quired is  $6,800. 

^Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 5,  by  George  Mc^Vneny,  President  of  the 
Borough  of  Manhattan,  New  York  City,  for 
10  street  improvement  contracts,  the  largest 
one  being  No.  10,  as  follows:  For  repairing 
and  maintaining  the  street  asphalt  pavements 
on  the  streets  in  the  Borough  of  Manhattan, 
on  which  the  original  guarantees  of  main- 
tenance have  expired,  or  will  expire  during  the 
term  of  this  contract.  Engineer's  estimate  of 
amount  of  work  to  be  done :  75,000  sq.  yds.  of 
asphalt  pavement,  including  binder  course ; 
200  cu.  vds.  of  Portland  cement  concrete ;  200 
sq.  yds.  of  old  stone  pavement,  to  relay.  The 
time  allowed  for  doing  and  completing  the 
above  work  will  be  from  date  of  contract  to 
December  'M.  1910.  The  amount  of  security 
required  will  be  $18,000. 

•{•Bids  will  be  received  by  the  Commissioner 
of  Bridges.  13-21  Park  Row.  New  York  City, 
until  2  p.  m.,  September  20.  for  furnishing  and 
delivering  wood  paving  blocks  to  the  Univer- 
sity Heights  bridge. 

The  Sicilian  Asphalt  Paving  Co.,  41  Park 
Row,  New  York,  N.  Y.,  has  been  awarded  the 
contract  in  the  Borough  of  Manhattan,  New 
York  City,  for  two  paving  contracts  as  fol- 
lows; No.  ].  for  maintaining  the  asphalt 
pavement  on  Broadway,  from  the  nortli  side 
of  Canal  St.  to  14th  St.,  where  the  original 
contract  has  been  abandoned.  Engineer's  es- 
timate of  amount  of  work  to  be  done :  5,000 
sq.  yds.  of  asphalt  pavement,  including  binder 
course.  35  cu.  yds.  of  concrete.  No.  2,  for 
repairing  asphalt  block  pavement  in  the  Bor- 
ough of  Manhattan.  Engineer's  estimate  of 
amount  of  work  to  be  done :  250  cu.  yds.  of 
Portland  cement  concrete,  including  mortar 
bed.  5,000  sq.  yds.  of  new  asphalt  block 
pavement.  80ii  sq.  yds.  of  old  asphalt  block 
pavement  relaid.  The  contract  was  awarded 
for  $5,650.     Bids  were  opened  Sept.  17. 

The  Sicilian  .Asphalt  Paving  Co.,  41  Park 
Row,  New  York,  N.  Y.,  has  been  awarded 
the  contract  for  repairing  with  sheet  asphalt 
40th  St..  from  8th  to  llth  Aves.,  for  $21,670 
in  the  Borough  of  Manhattan,  New  York 
City.     Bi<ls  were  opened  Sept.  17. 

City  Engineer  Wm.  F.  Cogley  of  Utica,  N. 
Y.,  has  presented  plans  and  specifications  to 
the  board  of  contract  and  supply  for  pave- 
ments in  the  following  streets :'  Mathews 
Ave.,  from  Erie  to  Whitesboro  St. ;  Kellogg 
.\ve.,  from  Whitesboro  St..  to  Highland  Ave.; 
Kemble  St.,  from  the  West  Shore  Railroad 
to  Pleasant  St. 

'I'lie  town  of  .\voca.  N.  Y.,  has  plamied  to 
improve  and  widen  that  part  of  the  main  road 
-nuth  of  the  village,  which  lies  in  that  town. 

North  Carolina. 
The  Guilford  County  Commissioners,  N.  C, 
have  contracted  with  the  Indian  Refining  Co. 
for  10  miles  of  bitulithic  road  on  the  highway 
between  Greensboro  and  High  Point.  The 
bitulithic  will  begin  at  the  corporate  limits 
of  Spring  Garden  St.,  in  High  Point,  N.  C., 
and  will  be  built   for  two  cities. 

Ohio. 

•{•Bids  \\'\\\  be  received  until  Oct.  15,  by 
the  Commissioners  of  Columbia  County,  at 
Lisbon.  O..  for  the  grading  of  the  Thompson 
Park  Road  improvement  which  runs  from  the 
corporation  line  of  East  Liverpoor  to  the 
Rivervitw   cemetery. 

+  Bids  will  be  received  until  noon,  Oct.  4, 
by  the  State  Highway  Department  at  the  of- 
fice of  the  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  grading  and  macadamizing 
2.9  miles  of  road  in  Whitewater  Township.  A 
certified  check  for  $,300  must  be  filed  with 
each  bid.  J.  C.  Wonders  is  State  Highway 
Commissioner. 

•{•Bids  will  be  received  until  noon,  Sept.  30, 
by  Board  of  County  Commissioners,  Cincin- 
jiati,  O.,  for  the  improvement  of  South  Ave., 
and  the  Werk  road  from  Cleves  and  Bridge- 
town   pike   to   the   Cleves   and    Warsaw    Pike 


Green    Township.      Stanley    StruMe    i^    \'n-. 
and   Fred  Dreihs  is  Clerk. 

Fritz  &  Rumer,  Columbus,  O.,  have  been 
awarded  the  contract  for  the  building  of  an 
inclined  roadway  at  the  Toledo  and  Ohio  Cen- 
tral passenger  station  on  West  Broad  St.,  in 
Columbus  for  about  $15,000. 

Commercial  St.,  in  Mingo,  O.,  is  to  be  wid- 
ened, graded  and  paved.  The  Wheeling  Trac- 
tion Co.  will  bear  part  of  the  expense  while 
the  city  will  pay  for  the  rest. 

The  City  Council  of  Sandusky,  O.,  has  de- 
cided to  repair  the  asphalt  pavement  on  Cen 
tral   Ave.,  and  has   passed  an  ordinance  pro- 
viding for  an  appropriation  of  $9,600  for  the 
purpose. 

M.  J.  Hannon  has  been  awarded  a  contract 
in  Springfield,  O.,  for  the  paving  of  West 
Main  St.,  from  Yellow  Springs  to  the  second 
railroad  crossing  by  the  board  of  control  for 
$04,7-35.  The  street  is  to  be  paved  with  small 
brick,  2Vi  by  8Vz  by  4  in.,  with  cement  or 
grout  filler. 

The  Pike  Commissioners.  Columbus,  O., 
have  authorized  the  improvement  of  the  road 
leading  from  Columbus  to  Westerville,  known 
as  the  Westerville  road,  from  the  intersection 
of  the  MifHin  and  Blendon  Township  lines  and 
thence  north  to  the  corporation  line  of  Wes- 
terville, a  distance  of  four  miles. 

The  Pike  Commissioners  at  Columbus,  O., 
have  awarded  a  contract  to  Wilson  &  Yardley 
for  the  improvement,  with  macadam,  of  the 
road  from  Worthington  to  Dublin,  a  distance 
of  1.700  ft,,  for  $7,120. 

Advices  from  Akron,  O.,  are  to  the  eft'ect 
that  surveys  for  the  construction  of  the  Hud- 
son road  have  been  completed  by  the  county 
surveyor  and  that  the  contract  will  be  let 
soon. 

.\dvices  from  Greenville,  O.,  state  that  a 
number  of  macadamized  roads  will  be  con- 
structed in  Drake  County  this  year  under  the 
direction  of  James  C.  Wonders,  State  High- 
way  Commissioner. 

The  County  Commissioners  at  Urbana,  O., 
have  ordered  gravel  placed  on  one  mile  of 
the  pike  in  Adams  Township  running  from 
Rosewood  to  Carysville. 

Residents  of  Mahoning  and  Columbiana 
Counties  are  making  plans  for  the  building 
of  a  boulevard  20  miles  in  length,  from 
Youngstown  and  Leetonia.  The  route  to  be 
taken  is  along  the  right  of  way  of  the 
Youngstown  &   Southern   Ry.   Co." 

The  city  of  Springfield,  O.,  has  awarded  a 
contract  to  Edward  Ryan  for  the  paving  of 
West  Main  St.,  with  asphaltic  concrete  for 
$65,000. 

The  contract  for  the  paving  of  several 
streets  in  Russell,  O.,  has  been  awarded  by 
the  officials  of  the  town  to  Jacob  Scherer  of 
1  ronton.  O.  The  specifications  call  for  a  con- 
crete foundation,  brick  surface  and  cement 
curb  and  gutter.  The  streets  to  be  improved 
are  Ferry  St.,  from  the  C.  &  C.  depot  to  the 
river  front,  Belfont  St.,  from  Ferry  to  Hous- 
ton and  Houston  from  Belfont  to  Etna.  The 
approximate  cost  of  the  work  is  $12,000. 

The  County  Commissioners  at  Columbus,  O 
have  awarded  contracts  for  nearlv  $12,000  for 
improvements  of  two  county  roadways.  The 
fill  in  the  Clickenger  Road  from  the  Chilli- 
cothe  Pike  to  the  canal,  a  distance  of  half  a 
mile,  was  let  to  Wilson  &  Yeardlev  of  Col- 
umbus for  $4,102.  The  roadwav  from  Shades- 
ville  north  2,747  ft.  on  the  Chillicothe  Pike  is 
to  be  graded  and  two  hills  arc  to  be  reduced 
A  large  part  of  the  work  is  at  the  expense  of 
Dr.  S.  B.  Hartman.  The  county's  share  will 
be  done  by  Foley  Bros.,  wdio  secured  the 
contract  for  $7,916. 

The  County  Commissioners  at  Cincinnati  O 
have  awarded  the  contract  to  the  John  Ru'cbe! 
Construction  Co..  for  the  building  of  the  new 
Harrison  and  New  Haven  road,  running  from 
Harrison     to    the    new    Baltimore    pike,    for 

Oklahoma. 
No  bids  were  received  on  September  ''0  bv 
the  City  Clerk  of  Hugo,  Okla.,  W.  T  Echols 
for  furnishing  and  necessary  labor  and  ina- 
tenals  for  the  construction  of  pavement  in- 
cluding grading,   manholes,  catch  basins  'lay- 
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ing  of  necessary  drainage  tile  and  curb  and 
gutter  on  the  following  streets :  Railroad  St., 
from  Jackson  St.  to  Wade  St. ;  Dewev  St., 
from  Jefferson  St.  to  Wade  St. :  Broadway 
St.,  from  Main  St.  to  Kirk  St.;  Crocket  St., 
from  Duke  St.  to  Jackson  St.;  Jefferson  St., 
from  Dewey  St.  to  Broadway  St. ;  Duke  St., 
from  Dewey  St.  to  Crockett  St.;  Jackson  St., 
from  St.  L.  &  S.  F.  R.  R.  right  of  wav  to 
Crockett  St. ;  Kirk  St.,  from  Broadway  St.  to 
Dewey  St. ;  Wade  St.,  from  Dewey'  St.  to 
Railroad  St. ;  Main  St.,  from  Broadway  St.  to 
Ethel  St.  H.  C.  Blaijchard  is  City  Engineer. 
The  work  will  be  re-advertised  in  from  30  to 
60  days. 

Following  bids  were  received  by  Bob  Par- 
man,  City  Clerk  of  Oklahoma  City.  Okla..  on 
September  19,  for  the  construction  of  16.75 
miles  of  asphalt,  a  total  yardage  of  302.670  sq. 
yds.;  W.  C.  Burke,  City  Engineer,  is  the  En- 
gineer; llth  St.,  Olie  Ave.  to  Western 
Ave.,  Western  Paving  Co.,  on  sheet  asphalt, 
$2,211 ;  F.  P.  McCormick,  on  sheet  asphalt, 
$2,326 ;  Shelby-Downward  .-Asphalt  Co..  Ard- 
more,  Okla.,  on  rock  asphalt  $2,180.  Central 
Ave.,  10th  St.  to  6th  St.,  Western  Paving  Co., 
on  sheet  asphalt,  $9,241;  F.  P.  McCormick, 
on  sheet  asphalt,  $9,612;  Shelby-Downward 
Asphalt  Co.,  on  rock  asphalt,  $9,132.  Poplar, 
Hudson  and  Avenue  B,  Western  Paving  Co., 
on  sheet  asphalt,  $44,847.  Seventh  St..  Stone- 
wall to  Lottie  Ave.,  Western  Paving  Co.,  on 
sheet  asphalt,  $9,967;  F.  P.  McCormick.  $lii,- 
241  ;  Shelby-Downward  Co.,  on  rock  asphalt, 
$9,585.  Linwood  Blvd.,  Western  to  lnth  St., 
F.  P.  McCormick  Co.,  on  sheet  asphalt.  $76,- 
252.  Linwood  Blvd.,  16th,  17th,  18th.  20th.  21st 
Sts.,  Drexel  Blvd.,  Land  Ave..  Independence 
Ave.,  estimated  cost  $162,669,  no  bids  received. 
Youngs  Blvd.,  Linwood  Blvd.  to  Ifith  St.,  esti- 
mated cost.  $19,574.  no  bids  received.  Ninth 
St.,  Laird  Ave.,  to  East  Ave.,  Western  Paving 
Co.,  on  sheet  asphalt,  $44,715.  Francis  .^ve., 
Shartel  Ave.,  and  Dewey  Ave.,  Cleveland 
Trinidad  Co.,  on  sheet  asphalt,  $19,175;  West- 
ern Paving  Co.,  on  sheet  asphalt,  $19.627 ;  F 
P.  McCormick  Co.,  $20,515 ;  Shelbv-Downward 
Co.,  on  rock  asphalt,  $19,152.  Noble  .Ave.. 
Robinson  Ave.  to  Santa  Fe  Ry..  Cleveland 
Trinidad  Co.,  on  sheet  asphalt.  $6.289 :  West- 
ern Paving  Co.,  on  sheet  asphalt,  $6.337 :  F.  P. 
McCormick,  on  sheet  asphalt,  $6,520;  Shelby- 
Downward  Co.,  on  rock  asphalt.  $6,174.  First 
St.,  Western  Ave.,  Pennsyhania  .Ave..  Cleve- 
land Trinidad  Co.,  on  sheet  asphalt,  $45,582 ; 
Western  Paving  Co.,  on  sheet  asphalt.  $47,- 
997;  F.  P.  McCormick,  on  sheet  asphalt,  $49,- 
288 ;  Shelby-Downward,  on  rock  asphalt,  $46,- 
131.  Seventh  St.,  Walker  Ave.  to  Lee  Ave., 
Cleveland  Trinidad  Co.,  on  sheet  asphalt, 
$6,480;  Western  Paving  Co.,  on  sheet  asphalt, 
$6,574 ;  F.  P.  McCormick,  on  sheet  asphalt, 
$6,855 ;  Shelby-Downward,  on  rock  asphalt, 
$6,424.  Robinson  Ave.,  Avenue  C,  Harvey 
Ave.,  .Avenue  A,  Western  Paving  Co..  on  sheet 
asphalt,  $142,873.  26th  St.,  Classen  to  Western, 
Western  Paving  Co.,  on  sheet  asphalt,  $8,883 ; 
F.  P.  McCormick,  on  sheet  asphalt.  $9,093. 
Lee  Ave.,  19th  St.,  22d  St.,  Western  Paving 
Co.,  on  sheet  asphalt,  $7,987 ;  F.  P.  :\IcCormick, 
on  sheet  asphalt,  $8,145 ;  Shelbv-Downward.  on 
rock  asphalt,  $7,616.  Central  Ave.,  Fourth  St., 
Second  St..  Western  Paving  Co.,  on  sheet 
asphalt,  $5,002;  F.  P.  McCormick,  on  sheet 
asphalt,  $5,281;  Shelby-Downward,  on  rock 
asphalt,  $4,937.  Agnew  St..  alley  between 
Hickory  and  Exchange  to  Central,  Western 
Paving  Co..  sheet  asphalt.  $16,926;  F.  P.  Mc- 
Cormick, sheet  asphalt,  $16,767.  37th  and  Mili- 
tary .Ave.,  Western  Paving  Co.  <;heet  asphalt, 
$52,815.  Walker  Ave.,  Elm  to  Section  4,  esti- 
mated cost,  $15,130;  no  bids  received.  Main 
St.,  Ames  to  Pennsvlvania,  ^^■estern  Paving 
Co..  sheet  asphalt.  $33,610.  24th.  26th  and 
Broadwav  Sts.,  Western  Paving  Co.  sheet 
asphalt,  $21,947.  Walnut  St..  Pth  St.  to  13th 
St.,  ^^'estern  Paving  Co.,  sheet  asphalt,  $17,- 
268;  F.  P.  McCormick,  sheet  asphalt,  $17,933; 
Shelby-Downward  Co..  rock  asphalt,  $16,657. 
39th  St.  and  Putnam  Heights  Blvd.,  Western 
Paving  Co,,  sheet  asphalt,  $20,053.  31st  St., 
Florida  to  Ames  St.,  Western  Paving  Co., 
sheet  asphalt,  $4,269.  The  contract  for  this 
work  will  probably  be  awarded  September  27. 
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Oregon. 

The  Warren  Construction  Co.,  the  lowest 
bidders  for  the  paving  of  Main  and  6th  St, 
in  Klamath  Falls,  Ore.,  bid  as  follows- 
Bitulithic  paving,  $2.20  per  sq.  yd.;  excava- 
tion, $.75  per  yd.;  fill  or  embankment,  $75 
per  yd.:  concrete  curbing,  straight  ft.,  $65; 
concrete  curbing,  curved,  ft.,  $.85;  total, 
$133,716.  The  contract  has  not  as  yet  been 
awarded. 

The  Western  Automobile  association  has 
been  formed  in  Portland,  Ore.,  to  promote 
a  highway  from  Mexico  to  British  Columbia. 
M.  C.  Dickinson  and  E.  Henry  Wemme  are 
interested. 

Union  Ave.,  in  Portland,  Ore.,  is  to  be 
paved  between  East  Oak  and  East  Morrison 
Sts. 

Pennsylvania. 

^Bids  will  be  received  until  noon,  October 
10,  by  R.  J.  Cunningham,  County  Controller, 
Pittsburgh.  Pa.,  for  the  permanent  improve- 
ment of  the  following  public  roads ;  Mononga- 
hela  River  Road  E.xt.  No.  1,  in  Forward  Town- 
ship, including  1,500  ft.;  Brighton  Road,  in 
Ross  Township,  including  800  ft. ;  Butler  Road, 
in  Shaler  Township,  including  1.1  miles. 

Hastings  &  Piper  were  awarded  the  con- 
tract by  the  city  council  of  Charleroi,  Pa., 
for  grading  and  paving  McKean  Ave.,  from 
10th  St.,  to  the  borough  line  of  North  Char- 
leroi for  about  $1,800. 

The  Common  Council  of  Wilkes  Barre,  Pa., 
has  passed  ordinances  providing  for  the  pav- 
ing of  at  least  two  miles  of  city  streets. 

The  Road  Supervisors  of  Fallowfield  Town- 
ship. Washington  County,  Washington,  Pa., 
have  awarded  the  contract  for  resurfacing 
6,000  ft.  of  the  Sprowis  road  leading  to  Char- 
leroi borough,  paving  400  ft.  and  construct- 
ing a  concrete  beam  bridge  across  iNlaple 
Creek,  to  the  Donora  Construction  Co.  The 
road  is  to  be  macadamized  at  a  width  of  16 
ft.,  and  the  bridge  is  to  be  a  25  ft.  iron  span 
with   concrete  abutments. 

Following  bids  were  opened  Sept,  16  by  the 
State  Highway  Commission,  Capitol  BIdg., 
Harrisburg,  Pa.,  for  the  construction  of  1,076 
ft.  of  road  extending  from  Station  .351  end 
of  the  present  macadam  to  Station  561  76,  end 
of  present  paving  on  National  road  in 
Brownsville  Borough,  in  the  county  of  Fay- 
ette: Hastings  &  Piper,  Charleroi  $8,463.10, 
C.  I.  P..  slag  or  native  stone  bottom,  Penna. : 
$8,168.10,  Cor.  p..  Clay  County.  Hillside  block 
top;  $8,404.10,  Con.  p..  Clay  County  Hillside 
block  top:  $8,603.15,  C.  I.  P.,  slag  or  native 
stone  bottom.  Mack,  Toronto;  $8,308.15,  Cor. 
p.,  or  Porter  Hillside  block  top;  $8,544.15, 
Con,  p,,  or  Porter  Hillside  block  top,  Crossen 
Const,  Co..  Brownsville,  $8,823.05.  C,  I.  P., 
sandstone  bottom,  brick  not  mentioned :  $8,- 
327.45,  Cor.  p..  sandstone  bottom,  brick  not 
mentioned:  $8,516.25.  Con.  p.,  sandstone  bot- 
tom, brick  not  mentioned.  W.  C.  McCormick 
&  Co.,  Uniontown.  $3,979.73,  C,  I,  P.,  ma- 
terial not  specified :  $5,772,05,  Cor.  p.,  ma- 
terial not  specified;  $5,925,45,  Con,  p,.  material 
not  specified.  Thos,  Mechan  &  Sons,  Mt, 
Airy,  Phila,,  $7,348,48,  C.  I.  P„  limestone  bot- 
tom, approved  block  top;  $7,126,64,  Cor,  p,, 
limestone  bottom,  approved  Ijlock  top;  $7,263,- 
54,  Con,  p,,  limestone  bottom,  approved  block 
top, 

Tennessee. 

The  West  Construction  Co,  was  awarded 
a  contract  by  the  city  of  Chattanooga,  Tenn,, 
for  the  grading  of  McCallie  Ave,,  from  the 
cemetery  to  the  corporation  line,  with  asphalt. 


Texas. 

The  County  Commissioners  Court  at  Rich- 
mond, Tex.,  received  bids  recently  for  the 
construction  -of  the  Richmond-Houston  shell 
road.  The  lowest  bid  submitted  was  the 
Texas  Grading  Co.,  $85,527.  The  contract  has 
not  been  awarded. 

Advices  from  Huntsville,  Tex.,  state  that  the 
voters  of  the  precinct  of  the  county,  including 
Huntsville,  have  asked  the  Commissioners' 
Court  of  Walker  County  to  order  an  election 
on  a  $50,000  bond  issue  to  be  used  in  building 
good  roads. 

At  a  recent  conference  of  delegates  from 
Neuces,  San  Patricio,,  Bee,  Karnes,  Wilson 
and  Bexar  Counties,  held  at  Corpus  Christi, 
Tex.,  it  was  decided  to  co-operate  through 
bond  issues  in  building  an  improved  overland 
highway  from  San  .\ntonio  to  Corpus  Christi. 
Roy  Miller  is  interested. 

Utah. 

State  Road  Commissioner  J.  W.  Jenson 
has  completed  the  specifications  governing  the 
construction  of  state  roads  in  Cache,  Box 
Elder,  Tooele,  Juab,  Summit,  Morgan  and 
Rich  counties,  Utah. 

The  first  mile  of  the  proposed  interstate 
highway  linking  the  capital  cities  of  Idaho, 
Utah  and  Wyoming,  by  a  well-laid  macadam- 
ized public  road  will  be  laid  during  the  inter- 
mountain  Good  Roads  convention  in  Ogden 
during  next  month. 

The  contract  for  the  construction  of  the  ce- 
ment sidewalks  in  the  new  paving  districts  in 
Richfield,  Utah,  has  been  let  to  J.  P.  Chris- 
tensen  &  Sons,  of  Salt  Lake  City,  for  $10,294. 

Virginia. 

The  citizens  of  Warren  County,  Front  Royal, 
Va.,  will  vote  some  time  in  November  on  the 
issuance  of  bonds  to  build  a  permanent  road, 
according  to  advices  received  by  State  High- 
way Comn  issioner  P.  St.  Julien  Wilson.  This 
road  is  to  be  built  from  Front  Royal  to  Ches- 
ter Gap,  at  the  Rappahannock  County  line, 
where  it  will  join  a  road  for  which  bonds  have 
already  been  issued.  The  new  road  is  to  be 
five  and  one-half  miles  in  length. 

Washington. 

Advices  from  Wenatchee,  Wash,,  are  to 
the  effect  that  County  Surveyor  F,  M.  Berry 
is  at  Lake  Chelan  surveying  a  route  alon,g  the 
south  bank  of  the  lake  as  far  as  First  Creek, 
a  distance  of  30  miles. 

Advices  from  Goldendale,  Wash,,  state  that 
Samuel  Hill  of  the  Maryhill  irrigation  and 
fruit  tract  project  will  build  a  road  connect- 
ing the  Maryhill  section  with  the  state  aid 
road  between  Goldendale  and  Columbus, 

Klickitat  Count}',  Goldendale,  Wash,,  held 
an  election  Sept,  13  to  vote  on  the  question 
of  a  special  lev}-  of  $10,000  by  the  county  com- 
missioners, the  money  to  be  used  with  a  like 
amount  appropriated  by  the  State  Road  Com- 
mission in  completing  the  public  highway  near 
Lyle. 

The  County  Commissioners,  Tacoma,  Wash., 
propose  to  open  the  Kincaid-Gillam  county 
road  from  the  intersection  with  the  Indian 
Ferry-Stuck  valley  to  a  point  four  miles  south- 
east. 

The  State  Highway  Commissioner,  Henry 
L.  Bowlby,  Olympia.  Wash.,  has  awarded  the 
contract  for  the  construction  of  state  aid  road 
No.  82.  for  which  bids  were  opened  Sept.  7, 
to  M.  P.  Zindorf  of  Seattle,  Wash.  The  road, 
it  is  estimated,  will  cost  $14,000. 


Wisconsin. 

^•Bids  will  be  received  until  noon,  Oct.  4, 
by  the  County  Clerk,  Superior,  Wis.,  for 
grading  down  hill  south  of  the  south  %  post 
between  section  35  and  36,  45-12  and  for  cor- 
duroying between  section  1  and  2  44-12  and 
building  a  bridge  over  Leo  Creek.  C.  J. 
Morisett  is  Commissioner  of  Highways. 

R.  M.  McGucken,  895  16th  St..  Milwaukee, 
Wis.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  Milwaukee,  for 
paving  the  roadway  with  brick  on  concrete 
foundation  and  curbing  sidewalks  with  stone 
(old  curb  reset)  on  portions  of  streets  in 
Second,  Ninth  and  Tenth  Wards,  as  follows : 
Brick,  $1.94;  stone  curb,  $.60.  Second  Ward, 
8th  St.,  from  Winnebago  to  Vliet  St.,  reset 
curb,  $.15.     Bids  were  opened  Sept.  15. 

The  Badger  Construction  Co.,  Ry.  Ex- 
change Bldg.,  Milwaukee,  Wis,,  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Milwaukee,  for  grading  the  road- 
way and  paving  same  with  permanent  asphalt 
on  concrete  foundation  and  curbing  the  side- 
walks with  stone  (old  curbing  reset)  on  Hol- 
ton  St,,  from  Reservoir  .Ave.,  to  North  .\ve., 
as  follows:  Asphalt,  $2.05;  stone  curb,  $.65; 
reset  curb,  $.10.     Bids  were  opened  Sept.  16. 

The  Board  of  Public  Works  of  Milwaukee, 
Wis,,  has  awarded  the  contracts  for  grad- 
ing and  paving  with  stone  of  portions  of 
streets  in  10th,  11th,  20th  and  22nd  Wards,  as 
follows:  A.  Froemming,  1318  Humboldt 
Ave.,  alley  in  block  29,  10th  Ward:  R  H. 
Gumz,  831  13th  Ave.,  alley  in  block  2,  Mark 
Tyson's  Subd,,  11th  Ward;  J.  H.  Donahue, 
Bradford  Ave.,  northwest  corner  Cambridge, 
alley  block  5,  HaertePs  addition.  No.  2,  20th 
Ward:  A.  Froemming,  1318  Humboldt  .\ve,, 
alley  block  1,  Humboldt  Heights,  22nd  Ward. 

The  Board  of  Public  Works  of  Milwaukee, 
Wis,,  has  awarded  the  contract  for  the  con- 
struction of  asphalt  pavement  on  concrete 
foundation  and  resetting  the  old  stone  curb 
and  constructing  cement  sidewalks  on  Lisbon 
Ave,,  from  Sherman  Blvd,,  to  North  Ave,,  in 
22nd  Ward,  to  the  Badger  Construction  Co., 
as  follows:  Grading,  $.58:  stone  curb,  $.60; 
reset  curb,  $.08;  asphalt,  $1.95.  Bids  were 
opened   Sept.   15. 

The  Board  of  Public  Works  of  Milwaukee, 
Wis.,  has  awarded  the  contract  for  the  con- 
struction of  subgrade  and  permanent  asphalt 
pavernent  on  concrete  foundation  and  stone 
curb  on  Second  .A,ve,,  from  Mitchell  St,,  to 
the  south  fine  of  lot  13,  block  1,  Mitchell's 
subdivision,  and  on  Windlake  .\ve„  from 
2nd  Ave.,  to  6th  .A.ve„  in  the  11th  and  14th 
Wards,  to  the  White  Construction  Co,,  Ry, 
Exchange  BIdg,,  as  follows :  .\sphalt.  $-2.1o ; 
stone  curb,  $.55;  reset  curb,  $.15.  Bids  were 
opened  Sept.  14. 

The  Board  of  Public  Works  of  Milwaukee, 
Wis.,  has  awarded  the  Badger  Construction 
Co.,  Ry.  Exchange  Bldg..  Milwaukee,  the  con- 
tract for  grading  and  paving  with  permanent 
asphalt  on  concrete  foundation  Eiring  Place 
from  42d  St.  to  Sherman  Blvd.,  for  $1,99  for 
asphalt.  $,40  for  cement  curb  and  $,11  for 
cement  walk.    Bids  were  opened  Sept.  17. 

At  a  special  meeting  of  the  Town  Council 
of  Dclton,  Wis,,  was  voted  to  raise  $1,200  to 
continue  the  construction  of  the  macadam 
road  between  Delton  and  Kilbourn. 

The  city  of  Superior,  Wis.,  has  awarded  a 
contract  to  Swan  Holmquist  for  the  construc- 
tion of  the  steel  plant  road  at  the  South 
End  for  about  $2,000. 
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Arkansas. 

•J-Bids  will  be  received  until  October  15,  by 
City  Clerk  of  Blytheville,  Ark.,  for  the  instal- 
lation of  a  water  works.  T.  W.  Davis  is 
Mayor. 

The  city  of  Helena,  Ark,,  has  given  the 
waterworks  company  of  that  city  notice  that 


the    town    will    take   advantage   of    its   option 
next   August   and  purchase  the  plant. 

The  City  Council  of  Arkadelphia,  .'^rk,,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  sewer  system  in  that  city  at  an 
estimated  cost  of  $35,000.  Arrangements 
have  been  made  for  the  disposition  of  bonds. 


California. 

A   petition   for  the  laying  of  a  sc 
in  Cleveland  Ave.,  San  Diego,  Cal.,  has  been 
filed  with  the  City  Clerk.    The  proposed  line 
of  the  sewer  begins  at  a  point  100  ft.  south 
of  the  south  line  of  Van  Buren  Ave.,  thence 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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I.      V  /-I      i„„j  -,«H  H0I1    rviir^iCTn    Til     r    A    V    Standisli.  Secy.,      St.,   Chicago.     The   Burnside    system   as   fol- 

runs  west  to  the  alley  between  Cleveland  and  Hall,  Chicago,  lU^   U.  .'\.    ^ •   ^^''""'.'„  nines      lows-      t/nelev     Ave      Rurnside    Ave     to    E 

Maryland  Sts  for  lurnishing  and  laying  warer  service  pipes      lows .      Langlcy    A\ e.,    aurnsiae    A\e.    to    t. 

.Marjiana  ais.  ;th   fitting  connections,    etc..   in   the   follow-      95th   St.;    Champlain   Ave.,   Burnside   Ave    to- 

Colorado.  in""  treets    Balmoral  Ave.,  from  N.  Robey  St.       E.   95th   St. ;    St.    Lawrence   Ave.,   C   R.    I.   & 

The  Town    Board   of   Steamboat     Springs,  j^°^^.   Ravenswood  Park   estimated  cost  $292 ;      P.  Ry.  to  E.  95th  St.,  Robert  Carmmi, 

Colo.,    voted    to    authorize    the    issuance     of  Christiana  Ave.,  from  Elston  .\ve.,  to  Irving  Indiana. 

bonds  to  the  amount  of  $G.^000  for  the  pur-  p    j^    g,^      estimated    cost    $1,171;    Costello  .  . 

chase  of  the  water  plant  now  owned  and  op-  ^  ^r*.    c       .  •?  Lavvndale      ^  fBids  will  be  received  un  il  10  a.  m.,  Oct. 

crated  by  individuals.  ^2ll'   eSmated  cost  $1  103'  Bvron   St.,  from       3,  by  the  Board  of  Public  Works,  Indianapo- 

Thos.  McGovern,  530  East  19th  St.,  Denver,  -^r'^Hamta    Ave     ?o   N    40th   Ave.;   Bernard       hs,  Ind     for  the  construction  of  a  local  sewer 
Colo.,  has  been  awarded  the  contract  in  Ster-  ^^^-   ^,  g,-       ••  ^^^    ^^  ^^^,-        p^rk  Blvd.,       m  and  along  al  ey  west  of  West  St.,  from  Mc- 
ling,  Colo.,  for  the  construction  of  four  sewer  r^,V=    ..pH  rost  S;i33-  Burnside  Ave     from  Cot-       Carty  St.  to  Wyoming  St. 
districts   with   all    appurtenances    for   $11,720.  ^|*™'(^ro4   U    to  S^  Lawr;nce\A^^^^^  The  city   of   Gary,   Ind.,   contemplates  con- 
Bids  were  opened  Sept.   16.  mfted  cost  $246;   S    Michigan  Ave.,   from  E.       struct.ng  an   entirely  new   sewer   in   the  alley 

Georgia.  f%V:h  Irlm'^lig^liHf 'to"l%fh'1P      BCdw'L  •  fn^d  ^!il'Ll7.tsr'   '''''-'" 

The  City  Officials  of  At^n.a,  Ga    have  de-  S^^.Peoi^  J^-.     --   f^^^-  3^°   Vrl  t  "  Iowa. 

^;ttrt?in\hrrout^rf::%rco';rs"Sn'Sf  L-JTence    Av.     to    Dauphin    Ave.,    e^dmated  Korneman    has    been    awarded    the 

fhe'three  sewage  disposal  tanks  and  the  m-  -^.^Ifh^v'^er'c'Lm^fain  A".,'from  Bur^l  -^  J-'  ^°^  %\7''STin°M::^ci:i:rif 
terceptmg  sewers  provided  for  in  the  bond  is-  ^^  -.^^  g^i;  estimated  cost  $207.  Rf  si'oon  Muscatine,  la.,. 
sue.  R.  .M.  Clayton  IS  City  Engineer.  ^^^  ^^^.^^  .vork  includes  9142  lin.  ft.  1-in.  -^^^ilfined  Sept.  17  in  Siou.x  Citv,  la.,  for 
llUnOlS.  lead  service  pipe  4  lbs.  per  lin.  ft.;  3<9  brass  j,^^  drilling  of  one  16-in.  well,  a  pumping  sta- 
^Bids  will  be  opened  October  5.  191ii,  at  stop  cocks  1  in.;  3.9  brass  taps  %  in.;  d,y  ^j^^^  ^^^^j  ^^^  electrically  driven  turbine  pump 
11  a.  ni.,  by  the  Board  of  Local  Improvements,  cast-iron  shut-oft  boxes,  2.''2-in.  in  diameter  ^^^  ^^^^  horizontal  centrifugal  pump,  were  re- 
city  of  Chicago,  Chas.  .A.  V.  Standish,  Secy.,  and  0%  ft.  long.                                                            jected  as  being  too  high. 

for  the  furnishing  and  laying  of  water  supply  jj^^  following  bids  were  received  Aug.  25  The  city  of  Eagle  Grove,  la.,  has  awarded' 
pipes  as  follows:  In  S.  42d  Ct.,  \V.  14th  St.  [^^  ^j^^  q-^^^.  ^^  wheaton,  111.,  Arthur  L.  Web-  Anderson  &  Co.,  of  Vincent,  la.,  the  contract 
to  W.  loth  St.,  737  lin.  ft.  (J-in.  cast-iron  water  ^^^^  q^.^  'Engineer,  for  constructing  vitrified  for  the  construction  of  a  sanitary  sewer  and 
pipe,  1  2l-j-in.  double  nozzlcd  fire  hydrant  -^  dra'ins,  the  contract  being  let  to  C.  R.  drainage  sewer  in  Dakota  St.,  and  Lincoln 
and  6-in.  connecting  pipe;  2  6-in.  gate  valves;  jsjjghols  Caney,  Kan.,  as  previously  stated  in  Ave.,  for  $10,290.  Bids  were  opened  Sept.  19. 
■J  brick  valve  basins  complete,  estimated  cost  ji^^^^  columns:  (1)  stands  for  Stevens  Con-  W.  A.  Edgar,  Cedar  Rapids,  la.,  received 
$l,ii:W;  in  X.  Cyth  Ave.,  \\ .  W  rightwood  Ave.,  ,truction  Co  602  Atwood  Bldg.,  Chicago,  the  contract  in  Vinton,  la.,  for  the  construe- 
to  \V.  Pullcrton  Ave.,  1,294  lin  ft.  8-111.  cast-  j„  .  ^p)  for  Wm.  Davidson,  260  Wood  Court,  tion  of  1,600  ft.  of  8-in.  sewer,  including  four 
iron,  water  pipe,  4  2%-in.  double  nozzledhre  wilmette.  111.;  (3)  for  John  M.  Healv  Co.,  manholes  and  one  flush  tank  for  $1.36  per  ft. 
hydrants  and  6-in.  connecting  pipes,  1  8-in.  gjj  jj,  Clark  St,  Chicago,  III.;  (4)  for'T  H.  Bids  were  opened  Sept.  20. 
gate  valve,  1  hnck  valve  basin  complete  esti-  jgighart,  588  Rookerv  Bldg..  Chicago,  111.;  The  City  Council  of  Belle  Plaine,  la.,  has 
mated  cost  ?2,042.6o;  W  lOoth  St  Went-  (5)  {^^  G.  Maffioli,  Rockford,  111.;  (6)  for  instructed  Engineer  Hart  of  Clinton,  la.,  to 
worth   Ave.   to  C.   W.   I.   R.   R..    1,238  lin    It.  Lgnvon   &  Clifford,   Waukegan,  111.;    (7)    for       come  there  and  make  survevs  for  sewer  outlet 

ot  8-in.  cast-iron  water  supply  pipe,  4  2%-m.  q  R.  Nichols,  Caney,  Kan.:  

double   nozzled   fire   hydrants   with   0-in.   con- 
necting pipe,   1  8-in.  gate  valve,   1  brick  valve                         BIDS  RECEIVED  AUG.  25  AT  WHEAtON,  ILL.,  FOR  TILE  DRAINS, 
basin     cnmplete,     estimated     cost     $2,028.95;          Open  ditch,  6  ft.  wide,  4  ft.  deep.  1-1  slope.  (D        (2)         (3)         (4)         (5)         (6)         (7) 

North    .Ave.    and    Greenwood    Terrace    to    a       930  hn.  ft..  1,376  cu.  yds.  earth,  per  yd $0.20     $0.25    $0.55    $0.30    $  0.2o    $  0..0    $0.20 

point  90   ft.   north   of  north   line  of   Wright-         sflny"tne,Ts22li..  600  ft.  T's;  per  ft.,  incl.  T's...     -15  -13     -.15         .13         .14         .13^      .14 

wood  .Ave.,  &jO  lin.  ft.  of  6-in.  cast-iron  water        lo-in.  tile,  6S6  ft..  40  ft.  Y's;  per  ft.,  incl.  Y's -20  .16  .21  .16  .16  .17%       .la 

supply  pipe,   1   2Va-in.  double  nozzled  fire  hv-       l2-in.  tile.  2.480  ft.,  130  ft.  Y's:  per  ft.  incl.  Y's...     -f  .22         .26         .24         .lO         .22         .2- 

1  ■  1      >   ■  ■  ,     /.  •  *  T>-in    tilf    ^  00"'  ft     4S  ft    T^-  Tipr  ft      inol    Ys  -35  .30  .iS  .06  .od  .61  .66 

dram  with  . Mil.  connecting  pipe,  1  6-in.  gate       ^g-ln    1116^1463  ftV.  30  ft.  Y^s'i'^er  ft!,  La  -50  .45         .40         .40         .50         .46         .47 

valve,   1   brick  valve  basin  complete,  estimated        27-in.  tile,  456  ft..  S  ft.  Y's;  per  ft.,  incl.  Y's 1-30  .90        1.36        1.50        1.40        1.31        1.3o 

cost  $l,2i:j.7.-i;    in    S.   43d   Ct..   W.   14th   St.   to  Diggin.?  trench,  laying  pipe  and  backfilling: 

WiT-tU    Ct      1 '^t?    i;.,     ft    ^f   o  ;,,     ...,c.  ;,„„        27-m.  tile,  464  ft..  7  to  S  ft.  cuts:  per  ft .75         l.oo        l.iu        i.uu  .bu  .bo  .oj 

.    loth    St.,    1,317    hn.    tt.    ot    8-in.    cast-iron        is-in.  tile    1,213  ft.    7  to  8  ft.  cuts;  per  ft 75  .70  .SO  .70  .50  .60  .50 

water    supplv    pipe,    4    2^-in.    double    nozzled       15-in.  tile.' 2.052  ft.,' 7  to  S  ft.  cuts;  per  ft 75  .60  .70  .70  .50  .60  .48 

fire    hydrants    with    6-in.    connecting   pipes,   2       12-in.  tile,  1.760  ft.    7  to  S  ft.  cuts;  per  ft 65  .50         .55         .60         .40         .50         .46 

0  :„     „,i.    ,.,i..„o     o    i,,:..i.    .„i.,„    »,,,:„„    .,.^„  12- n.  tie,  330  ft..  7  to  8  ft.  cuts;  per  ft 60  .50  .45  .50  .40  .45  .40 

8-in.   gate   valves,  2   brick   valve   basins   com-         s-ln.  tile.  1.360  ft.,  7  to  8  ft.  cuts;  per  ft 50  .50         .35         .40         .40         .35         .34 

picte,  estimated  cost  $2,195.30;  in  S.  43d  .Ave.,         8-in.  tile.  66.372  ft..  6  to  7  ft.  cuts;  per  ft 50  .50  .35  .40  .40  .35  .30 

W    Hth  St    to  W    15th  St     737  lin    ft    of  8-in  S-in.  tile,  2,348  ft.,  6  to  7  ft.  cuts;  per  ft 30  .50  .35  .30  .35  .20  .28 

:.;,,„..;•>..,;;,,>,.,    n^;„     1QU-^,I  ^  lO-ln.  tHe    3O6  ft.,  6  to  7  ft.  cuts;  per  ft 30  .50  .43  .30  .35  .20  .32 

■  St- ron   w.iter   supply   pipe,    1    2%-in.   double        12-in.  tile,  8S0  ft.,  6  to  7  ft.  cuts;  per  ft 30  .50  .50  .30  .35  .28  .34 

i>/?le(l    hrc     hvdrant   with     6-in.    connecting       IS-in.  tile,  280  ft.,  6  to  7  ft.  cuts;  per  ft 40  .50         .74         .30         .35         .35         .36 

1  •  ■      '8-in    Bate  valves    2  brick  valve  basins         8-in.  tile,  340  ft.,  4  to  5  ft.  cuts;  per  ft 50  .30         .30         .20         .25         .20         .26 

:,n,acte   TstimaLl  coshl,030  ^J-'""«"<'«'   ''■  '^^^   25J.0_     25.00      25.00      22.50      25.00      25.00      24.00 

+lii(U  will  be  received  until   11  a.  ni.,  Sept.  Totals    $14,815    $14,338  $14,229  $13,430  $12,585  $12,010  $11,627 

"',  bv  B    J    Mullancy,  Commissioner  of  Pub- . 

"      ■  ■    lo')  Citv   Hall,   Chicago,   111.,   for         _,     _       ,     ^  .       ,  .  _.        ,       ,  .  ,  _, 

necessary   l.ibor   .and   in,aterial    for  .  '^  Board  of  Local  Improvements,  City  of       for    sanitary    sewer    system.      The    surveys, 

■A  of  old  boilers,  cross  wall,  boiler      Chicago,     Chas.     A.  V.   Standish,     Secretary,       plans  and  specifications  for  the  sanitary  sewer 

-   and   breeching'    and   constructing      Room  300,  City  Hall,  has  awarded  the  follow-       system  have  already  been  made.     The  council 

•ig'the   new  boiler   foundations    re-      '"S   contracts,    the   bidding   prices    for   which      plans   to   let   the   contract    for   the  outlet   this 

tainiiiK  wall,  pipe  trench  and  blow  off  basin,      'i''^''«   published   in   last   week's   Engineering-       fall. 

,:i.t  iron  water  pipe  ami  setting  of  brick  work      Contr.^cti.vg:     Water     service     pipe     in      S.  Louisiana. 

.1    furmaces,    constructing   new      Loo"i.s  St    87th  St.  to  89th  St   David  Walsh,  ^he  citizens  of  Franklinton,  La.,  have  sub- 

uiR  of  pipe   galler,  etc    .at  the      '^;^.  So"'h    Chicago    Ave.     Chicago ;    water      ^^j^ed  to  the  amount  of  $2,600  for  the  con- 

-.:  ;.n„,.„,K  sLition  located  at  68th  St.      \\"7  P^rr"  ^'i  P°/J\-^''n    ""V  u^  struction    of    a    waterworks    system.      D.    E. 

"".  -r"'-,      ro-  T„      u  'm^' Tnrl^n.   W    rh-  nJ^      '  ^  Sheridan   is    Pres.,  and    Paul   E.   Greenlaw  is 

11,.     <  :v    (  oiiM.il    of    Princeton,     111.,   has      3139  Indiana  Ave.,  Chicago ;  water  service  pipe       c 

1  •    providing   for  the  con-      "I  W;  Chicago  .Ave     from  N.  Kedzie  Ave.  to  ^-  Ma<:<:arlii,<:ptt« 

•  .utlay  of  sewer,  to  cover      >*•  Western  Ave.,  Jas.  J.  Renn,  367  W.  Chi-  iviassacnusetrs. 

the   I  a.st,  .iiid   southern   portion   of      <^?ec  Ave.,  Chicago,  111. ;  water  service  pipe  in  The    Sewer    Commissioners    of    Northamp- 

thc  citv.  ted  cost  of  the  improve-      North    Shore    .Ave.,    from   Evanston    Ave.    to       tO"-  Mass.,  have  decided  to  construct  a  sewer 

>!i.  ■  ■         ■  ^  Lake  Michigan,  Jas.  J.  Renn,  367  W.  Chicago       from   the   Joseph    Haley   place    in    Bay    State 

I  ::icil  of  Alton,  III.,  has  appoint-      Ave.,  Chicago,  111.;  water  service  pipes  in  W.      across  Mill   River,  to  the  region  on  the  west 

•  ■'  A  to  investigate  and  have  charge      79th  St.,  from  S.   Center  .Ave.  to  S.  Morgan       side    of    the    river    in    Florence.     The    sewer 

"I   ''  '    I'l         "I  in.stallation  of  a  waterworks      St.,  David  Walsh,  6828  South  Chicago  Ave  ;       ■*'"  t)^  •'.000  ft.  in  length  and  will  cost  $4,600; 

s\'.i.ni   III  111.    city.  water    supply    pipe,    N.    53d    .Ave.,   Humboldt       10-in.  pipe  will  be  laid. 

The  City  Cnnncil  of  rhicav:o   lIoit;lus,  III,      -'Vve.  to  FuUerton  .Ave.,  Malachy  Murohv  5315  MiVVii'o-an 

has  aiithori/cd  the  awardinn  ,,l  contracts  for      Wabash  .Ave.,  Chicago.  micmgdii. 

elecfriral  and  other  cquipnicnt  for  the  water-  The  Board  of  Local  Improvements   City  of  ^'"^  voters  of  St.  Charles,  Mich.,  have  voted 

works  plant  al  a  cost  of  approximately  $18,-  Chicago,  Chas.  .A.  V  Standish  Secretary  *°  ''°"^  *^  *°^^'"  ^"'^  $14,il00  to  construct  the 
000  ■  Room   300.   City   Hall,   has   awarded   the   fol-       ^'«<^*'"''^  "^'it  and  waterworks  plant. 

Plans  and  specifications  arc  to  be  made  in      lowing  contracts   for  house   drains-     E    75th  Minnesota 

Spnnghelil.    111.,    for    the    necessary    improve        St.,   Paxton   .Ave.   to   Railroad  Ave     Tnn    w  tu      r-        r~  1      r    ^  ,..  tm-  u 

ments  of  the  waterworks.  They  will  proha-  Brunt,  2447  E.  74th  St.  Chicago  Til  •  E  IXix  ,  Th^  City  Council  of  Gilbert,  Minn,  has 
My  be  prepared  by  City  Engineer  Frank  Ham-  St..  Anthony  Ave.  to  Col  ax  Ave  Robert  ^^  f  1°  '''^°'?^"«"''  '°  '"^^  K°'f  m°  q  *f 
illon  rimiJiii     ^ek   w     t,  i       V.^     AiL-  ''    ^°bert      city   at  the   special   election   to   be   held   Sept. 

Bids  will  be  received  until  11  a.  m..  Oct   5.      E^"thsfs    Michigan""  Ave    to  ^^"^r  J"''      ^I'   '^""^   '^^   ^""'^^    '°'"    ^^"^'■^g'^    ^y*'^"!   be 
by    Board   of    Local    Improvements,   300   Ci.;      GrovJ\^l;:  lob'^^f  &i^,r 565  I.  ^T°aS      !fa';rd' li"tlls^r  if  S^' Qerk."'     '''"""'• 

Items  marked  thus  +  indicate  work  now  open  for  bids. 
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riic  city  of  Cloquet,  Minn.,  lias  awardtd 
llic  contract  to  Pastoret  &  Lawrence,  of  Du- 
lulli,  Minn.,  for  the  construction  of  sewer  and 
water  extensions.  The  work  includes  ap- 
proxiniatelv  7.400  cu.  yds.  of  e.xcavation : 
7,:2iiO  lin.  ft.  of  8-in.  sewer,  7,700  lin.  ft.  of 
(i-in.  water  main  and  18  manholes.  Bids  were 
opei:ed  Sept.   Ifl. 

Missouri. 

.-\(lvices  from  St.  Louis,  Mo.,  state  that 
property  owners  in  Washington  Heights, 
first  division,  are  taking  active  steps  toward 
the  construction  of  a  sewer  through  that  dis- 
trict, particularly  that  portion  extending  from 
ndiiiar  .\ve.,  south  to  Forest  Park,  (i.OOO  ft. 
west. 

Seitz  &  Peterman  Engineering  Co.,  of  St. 
Joseph,  Mo.,  has  completed  surveys  of  the 
Tliird  St.  district  for  sewerage  in  Cameron, 
Mu. 

Nebraska. 

Tile  City  Council  of  Tecuniseh,  Neb.,  will 
probably  call  a  special  election  shortly  to  vote 
011  the  proposition  of  installing  a  sewerage 
system. 

New  Jersey. 

The  Xorth  Eridgeton  Water  Co.  has  lieen 
incorporated  in  Bridgeton,  N.  J.,  with  a  capi- 
tal stock  of  $2.'),000  to  supply  the  village  of 
Xorth  Bridgeton,  County  Cumberland,  with 
pure  water  for  domestic,  sanitary  and  munici- 
pal purposes,  etc.  Pres.,  H.  W.  Evans:  Trcas., 
C.   H.  Gould. 

The  Florence  Iron  Works.  Florence,  \.  J., 
was  a\yarded  the  contract  for  furnishing  and 
delivering  cast  iron  pipe,  special  castings  and 
valve  box  castings  for  the  department  of 
waler  supply,  gas  and  electricity.  New  York, 
X    V.     Bids  were  opened   Sept.   14. 

New  York. 

•J-Bids  will  be  received  by  -\lfred  E.  Steers. 
President  of  the  Borough  of  Brooklyn,  New 
York  City,  until  11  a.  m.,  October  5,  for  2-3 
sewer  contracts,  the  largest  being  No.  1  as 
follows :  For  furnishing  all  the  labor  and 
materials  required  for  the  construction  of  a 
sanitary  sewer  in  W.  1.5th  St.,  from  Mermaid 
A\e.  to  Canal  Ave. ;  and  storm  sewer  in  W. 
1-jth  St.,  from  Mermaid  Ave.  to  Canal  Ave. ; 
and  tributary  sanitary  sewers  in  Mermaid 
Ave.,  from  W.  17th  'St.  to  Stillwell  .\vo. ;  in 
Surf  Ave.,  from  W.  17th  St.  to  W.  li'th  St., 
and  in  W.  l-ith  St.,  from  Surf  .Ave.  to  Mer- 
maid Ave. :  and  tributary  storm  sewers  in 
Neptune  Ave.,  from  W.  i7tTi  St.  to  Stillwell 
Ave.;  in  Mermaid  Ave.,  from  W.  17th  St.  to 
Stillwell  Ave. ;  in  Surf  Ave.,  from  W.  17th  St. 
to  Stillwell  Ave.,  and  in  W.  loth  St.,  from 
Surf  .•Xve.  to  Mermaid  Ave.  The  amount  of 
security  required  is  $30,000. 

.\  company  has  been  organized  in  the  town 
of  Woodside,  Queens  borough.  New  York, 
with  a  capital  stock  of  $30,000  for  the  pur- 
pose of  giving  to  the  town  of  Woodside 
a  complete  sewerage  system. 

City  Engineer  H.  C.  Allen  of  Syracuse,  X^. 
Y.,  has  estimated  the  cost  'of  constructing  the 
sewer  system  in  Sunset  Ave.,  and  other 
streets  in  the  First  ward  at  $21..jO0. 

The  Village  Trustees  of  Bath.  N.  Y..  have 
sanctioned  an  extension  of  the  water  mains 
into   certain   streets   of   the   village. 

The  citizens  of  East  Aurora,  N.  Y.,  have 
voted  the  issuance  of  bonds  in  the  sum  of 
$18,000  to  extend  the  water  mains  and  im- 
prove the  pumping  station.  The  city  is  con- 
sidering bonding  itself  in  the  sum  of  $7."),000 
for  the  installation  of  a  sewerage  system. 

The  Board  of  Trustees  of  Belmont,  X.  Y., 
has  sold  bonds  in  the  sum  of  $3,000  for  the 
purpose  of  extending  the  waterworks  system. 

The  Board  of  Estimate  and  .Apportionment 
of  Schenectady,  X.  Y.,  has  adopted  resolu- 
tions for  the  laying  of  a  portion  of  the  sani- 
tary sewer  in  .Albany  St.  and  for  the  widening 
of  Eastern  Ave.  At  the  same  time  Citv  En- 
.sineer  J.  Leland  FitzGerald  filed  liis  report 
on  the  estimated  cost  of  improving  the  Baker 
.\ve.  site  so  as  to  make  it  available  for  school 
1  iirposes.  The  requirements  which  are  iieces- 
■■ary  are  as  follows:  Water,  sewers,  grading, 
sidewalks   and   street    paving,    which    includes 


,^(iO  It.  of  water  pipe.  $8.00;  1,8.50  ft.  of  sewer 
pipe,  $4,()25;  800  yds.  of  street  grading,  $;!!>(); 
480  ft.  of  sidewalks,  $3G0 ;  and  paving  city's 
portion  of  street,  $2,285. 

The  Waterworks  Co.,  of  Seneca  Falls,  N. 
v.,  is  laying  plans  to  supply  the  village  of 
Waterloo   with   water. 

The  Vulcan  Rail  &  Construction  Co.,  175  N. 
Oth  St.,  Brooklyn,  N.  Y..  is  the  proliable  con- 
tractor for  furnishing  and  delivering  (i.Ooo  lin. 
ft.,  of  2-pipe  iron  railroad  (No.  1,  1010). 
Botanical  Gardens  for  Parks,  Borough  of 
Broiix.  The  company's  bid  was  $1,272.  Bids 
were  opened   Sept.   15. 

The  city  council  of  Bridgeton  at  a  meeting 
held  on  Sept.  (3  authorized  Clyde  Potts,  Civil 
Engineer,  30  Church  St.,  Xew  York,  N.  Y., 
to  prepare  plans  and  specifications  for  a 
trunk  sewer  covering  practically  all  of  the 
city.  Bids  will  be  asked  for  probably  some 
time  in  October.  Jacob  B.  Jones,  City  Clerk, 
John   X^   Glaspell,   Pres.,  City  Council. 

The  Board  of  Estimate  of  New  York  has 
authorized  the  following  improvements  for 
the  borough  of  Brooklyn,  N.  Y. :  Sewers  in 
17th  Ave.,  from  45th  St.  to  46th  St.;  from 
47th  St.  to  48th  St.,  and  from  53rd  St.  to 
o4th  St. ;  and  in  45th  St.,  from  17th  Ave.  to 
West  St;  estimated  cost,  $8,300.  Sewer  in 
Foster  Ave.,  from  Ocean  Parkway  to  Coney 
Island  Ave. ;  estimated  cost,  $5,200.  Sewer  in 
Foster  Ave.,  from  Ocean  Parkway  to  Graves- 
end  Ave. ;  estimated  cost,  $5,000.  Sewer  in 
.Avenue  K,  from  Coney  Island  Ave.  to  East 
18th  St.;  estimated  cost,  $18,800.  Receiving 
basins  at  the  following  points  on  14th  .Ave. ; 
Northerly  corner  of  42nd  St.,  northerly  and 
westerly  corners  of  43rd  St.  and  northerly 
corner  of  GOth  St. ;  estimated  cost,  $600. 
Sewer  in  Ifith  Ave.,  from  o3rd  St.  to  54th  St.; 
estimated  cost,  $1,100.  Sewer  in  87th  St., 
from  Narrows  Ave.  to  Shore  road  ;  estimated 
cost,  $1,000.  Receiving  basins  at  the  follow- 
ing points  on  Hegeman  Ave.:  Northeasterly 
corner  of  Van  Sinderen  Ave.,  northeasterly 
and  northwesterly  corners  of  Hinsdale  St.  and 
northwesterly  corner  of  Williams  Ave. ;  es- 
timated cost.  $500.  Sewer  in  Shore  road, 
from  97th  St.  to  90th  St.;  estimated  cost, 
$1,400.  Sewer  in  81st  St.,  from  6th  Ave.  to 
Fort  Hamilton  Ave. ;  estimated  cost.  $1,400. 
Receiving  basin  at  the  northeasterly  corner  of 
Dumont  Ave.  and  Van  Sicklen  Ave. ;  estimat- 
ed cost,  $200.  Receiving  basins  at  the  fol- 
lowing points;  Northeasterly  corner  of  X'os- 
trand  Ave.  and  Avenue  D.  northeasterly'  cor- 
ner of  Nostrand  .\ve.  and  Newkirk  Ave., 
and  northeasterly  and  northwesterly  corners 
of  New  York  Ave.  and  .Avenue  D;  estimated 
cost,  $700.  Sewer  in  Lincoln  Ave.  from  Glen- 
more  Ave.  to  Conduit  Ave.  ;  estimated  cost, 
$800.  Receiving  basins  at  the  following  points 
on  Hegeman  Ave. :  Northeasterly  and  north- 
westerly corners  of  Stone  .-\.ve. ;  northeasterly 
and  northwesterly  corners  of  Christopher  St. ; 
northeasterly  and  northwesterly  corners  of 
Powell  St. ;  northeasterly  and  northwesterly 
corners  of  Sackman  St. ;  northeasterly  and 
northw-esterly  corners  of  Junius  St. ;  north- 
westerly corner  of  Van  Sindern  Ave. ;  es- 
timated' cost,  $1,200.  Sewer  in  Baltic  St., 
from  Columbia  St.  to  the  East  River ;  es- 
timated cost,  $3,300.  Sewer  in  the  easterly 
side  of  Ocean  Ave.,  from  Avenue  G  to  the 
Long  Island  Railroad ;  estimated  cost,  $2,800. 
Sewer  in  Avenue  C.  from  East  -jth  St.  to 
Ocean  parkway;  estimated  cr.st.  $1,000.  Re- 
ceiving basins  at  the  following  points  on  East 
7th  St. :  Southeasterly  and  southwesterly  cor- 
ners of  Church  Ave.  and  northwesterly  cor- 
ner of  Beverley  road ;  estimated  cost,  $500. 
Sewer  in  83rd  St.,  from  15th  Ave.  to  17th 
Ave. ;  estimated  cost,  $6,300.  Sewer  in  Union 
St.,  from  Nostrand  Ave.  to  New  York  Ave. ; 
estimated  cost,  $2,.'300.  Sewers  in  Fort  Ham-' 
ilton  Ave.,  both  sides,  from  37th  St.  to  38th 
St.;  in  37th  St..  from  Fort  Hamilton  to  14th 
Ave.,  and  in  14th  Ave.  from  37th  St.  to  39th 
St.  ■  estimated  cost,  $10,800.  Sanitary  and 
storm  water  sew^ers  in  the  following  streets: 
West  15th  St.,  from  Surf  Ave  to  Canal  .Ave.; 
Mermaid  Ave.  from  West  17th  St.  to  Still- 
well Ave. ;  Surf  Ave.,  from  West  17th  .Ave. 
to  Stillwell  Ave. ;  together  with  a  sanitary 
sewer   in    Surf    .^ve..    from    Stillwell   Ave.    to 


West  12th  St.,  and  a  storm  water  sewer  in 
Neptune  Ave.,  from  West  17th  St.  to  Still- 
well Ave.;  estimated  cost,  $81,400.  Sar.itary 
and  storm  water  sewers  in  the  followii  g 
streets:  Mermaid  Ave.  from  West  19th  St. 
to  West  24th  St. ;  West  21st  St.,  from  Mer- 
maid Ave.  to  Neptune  Ave.:  together  with 
a  storm  water  shed  in  West  21st  St.,  from 
Xeptuqe  Ave.  to  a  point  about  C5  ft.  north 
therefrom ;  estimated  cost.  $44,400.  Prelimi- 
nary authorizations  which  are  necessary  be- 
fore construction  work  is  authorized.  Sew- 
ers in  42nd  St.,  from  Xew  Utrecht  Ave.  to 
13th  Ave.;  in  43rd  St.,  from  12th  .Ave.,  to 
13th  Ave.;  in  12th  Ave.,  from  42nd  St.  to 
43rd  St. ;  and  in  13th  Ave.,  from  42nd  St.  to 
44th  St.;  estimated  cost,  $22,700.  Sewer  in 
43rd  St.,  from  New  Utrecht  Ave.  to  12th 
.\ve.,  and  from  13th  .A.ve.  to  14lh  Ave. ;  esti- 
mated cost,  $10,200.  Sewer  in  East  18th  St., 
from  Avenue  I  to  Avenue  J,  and  from  Ave- 
nue K  to  a  point  about  100  ft.  southerly  there- 
from ;  estimated  cost,  $4,500.  Sewer  in 
Church  .Ave.,  from  14th  Ave.  to  30lh  St.,  and 
in  .36th  St.,  from  Church  .Ave.  to  14th  .Ave. ; 
estimated  cost,  $1,400.  Sewer  in  Church 
.\ve.  from  Gravesend  Ave.  to  14th  Ave.,  and 
in  14th  .Ave.,  from  Church  .\ve.  to  37th  St. ; 
estimated  cost,  $12,700.  Regulating  and 
grading  79th  St..  from  12th  Ave.  to  15th  .Ave. ; 
estimated  cost,  $11,900,  Regulating  and  grad- 
ing Appolo  St.,  fronr  Meker  .Ave.  to  Bridge- 
water  St.;  estimated  cost.  $16,100.  Regulat- 
ing and  grading  Beverley  road,  from  No- 
strand Ave.  to  New  York  .-'lvc.  ;  estimated 
cost,  $2,800.  Regulating  and  gradir.g  80th  St.. 
from  12th  .\ve.  to  13th  Ave.;  estimated  cost, 
$6,5i":0.  Regulating  and  grading  Blake  .A.ve., 
from  Hinsdale  St.  to  Vesta  .Ave.;  estimated 
cost,  $1,700.  Regulating  and  grading  Presi- 
dent St.,  from  Washington  .Ave.  to  Rogers 
.Ave.,  excepting  the  right  of  way  of  the 
Brooklyn  and  Brighton  Beach  Railroad ;  es- 
timated cost,  $15,000.  Regulating  and  grad- 
ing 82nd  St.,  from  0th  .Ave.  to  Fort  Hamil- 
ton Ave.:  estimated  cost,  $1,300.  Regulating 
and  grading  19th  Ave.,  from  79th  St.  to  86th 
St.;  estimated  cost,  $8,300.  Regulating  and 
grading  Pilling  St.,  from  Evergreen  .\ve.  to 
the  Long  Island  Railroad ;  estimated  cost, 
$1,000.  Grading  and  curbing  Otsego  St., 
from  Dwight  St.  to  Sigournev  St.  ;  estimated 
cost,  $2,800.  Grading  to  a  width  of  20  ft. 
on  each  side  of  the  center  line  and  curbing 
and  flagging  97th  St.,  from  4th  Ave.  to  Fort 
Hamilton  Ave.;  estimated  cost,  $3,500.  Curb- 
ing and  flagging  lolst  St.,  from  4th  .\ve.  to 
Fort  Hamilton  .\ve. ;  estimated  cost,  $1,10:1. 
Curbing  and  flagging  92nd  St.,  from  3rd  Ave. 
to  7th  Ave.;  estimated  cost,  $12,200.  Pavii  g 
with  second-hand  granite  block  a  strip  20  "ft. 
wide  in  Flatbush  Ave.,  between  Avenue  N 
and  Avenue  U:  estimated  cost,  $13,000.  Pav- 
ing with  asphalt  New  Y'ork  .\ve..  from  Ave- 
nue H  to  the  southerly  property  line  of  the 
IHatkush  Water  Works ;  estimated  cost,  $24.- 
000.  Paving  with  asphalt,  76th  St.,  from  2nd 
.Ave.  to  3rd  Ave. ;  estimated  cost.  $5,700.  Pav- 
ing with  asphalt,  Lawrence  Ave.,  from  Ocean 
Parkway  to  3rd  St. ;  estimated  cost,  $6,400. 
Paving  with  asphalt.  Pine  St.,  from  Etna  St. 
to  Ridgewood  Ave. ;  estimated  cost,  $4,300. 
Paving  with  asphalt  Malbone  St.,  from  the 
bridge  over  the  Brighton  Beach  Railroad  to 
Nostrand  Ave. ;  estimated  cost,  $33,500.  Pav- 
ing with  asphalt  block  Saratoga  .A.ve.,  from 
Eastern  Parkway  Extension  to  Pitkin  Ave. ; 
estimated   cost.   $2.7oo. 

North  Carolina. 

-An  agreement  has  been  made  by  the  East 
Spencer  board  of  aldermen,  Spencer,  N.  C, 
with  the  J.  B.  McCrary  Co.  of  Atlanta,  to  in- 
stall a  waterworks  system  in  East  Spencer. 
The  contract  provides  for  4.5  hydrants  and 
ample  mains  and  service  pipes  to  reach  all 
jiarts  of  East  Spencer. 

G.  W.  Haggert.  Fargo,  N.  D.,  has  been 
awarded  a  contract  in  Carrington,  N.  D.,  for 
the  extension  of  the  water  mains  of  the 
water  works  system  and  for  constructing 
sewers  for  $00,000.     Bids  were  opened  Sept.  9. 

The  James  Kennedy  Construction  Co.,  of 
Fargo,  N.  Dak.,  and  P.  J.  Moran  of  Salt 
Lake  City,  Utah    were  the  lowest  bidders  for 
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llic  cuiistruction  01   the 
over   Pleasant    View   bench    for   »ie  ';'ty 
Provo,    Utah,    at    $110.4o3    and    $106,loJ    re 

"^The^'citizens     of     Mandan,  N.  Dak.,  have 
vou'rfor",ri!s„e  of  .bonds  to  the  extent  o 
for    the    erection    of    a     watcrworKb 


$7i>,(ii.iO 
plant. 


Ohio. 


•       o   1   c,     ,„A  TVinrnp  St  •   Valentine  The  Walnut  Grove  Water  Co.,  Stony  Creek 

waterworks  pipe  line  sewcnng  ^rd  St.    and  Thorne  M.     vaie  township,  Cambria  County,  Pa.,  has  been  in- 

•         of       Neidlmger,  for  sewering  Wf'^J't.  corporated  with  a  capital  stock  of  $5,000.     A. 

The  village  of   Marble  Cliff,  O.,  wflicn  in  ^rf^over    XI    E    Minerlev     P     C    Straver 

eludes  Arlington    is  beg.nn.ng  to  wwk  on  ,ts      ^.^^Sj^^,^  -pU;   f,e  fnt"  res?ed.  "^^    "^    ^'"'"• 
sewage  plant  under  plans  that  have  been  ap  -^^    ^^    ^^^^.^    ^^^^^   ^^    ^^^^^^^ 

proved  by  the  state  board  ot  healtn.  ^       ,  _ „.j„j   „   „„„t_„„.   („,  »i,„  i,„;i,i;„„ 

The  proposition  to  issue  bonds  to  tne 
amount  of  $150,000  for  the  purpose  of  pur- 
chasing the  Urbana  waterworks  was  defeat- 
ed at  a  special  election  held  recently.  Ihe 
city  will  now  install  a  new  municipal  water- 


j.RiMc  will  he  received  until  noon,  Oct.  11, 

I   "^HHCanfield    Clerk   of   the  Village  of  works.    .  .       ,     „  ■  u.      nh 

'A   "1     A    Hp?phts'  O     either     at    the    town  The    village   of     Newburgh    Heights     Oh 

^'nr"ith^  office' 309' Beckman  Bldg.,  Cleve-  has  atvarded  a  contract  to  W.  A    McDowell, 

,M1  or  at  h'=.  office  dW»  necessary   labor  331  Miles  Ave,,  Cleveland,  Ohio,  for  the  con- 

H  'n^t'er  al   for   the  improvement  of   Noble  struction  of  a  main  sewer  in  seven  streets  for 

f'lf.H  from  the  center    ine  of  Blucstone  Road  $1^^919,  ^„,i  a  contract  to  B.  W    Ernst,  7201 


a 
Road 

viu^:  r  l^^-ing'slin:  iS-in.  and  4-ii.  w=aer 
m.ins  F  A.  Pease  Engineering  Co.,  9dl 
\\  illiamson  Bldg.,  Cleveland,  O..  have  plans 
,n(l  specifications  on  file. 

Following  bids  were  received  at  Port  Clin- 
ton. C.  oif  Sept.  22.  for  the  construct.0,1^  of 
a   nitration   plant,   tor  which  Wm.   0.  LlarK, 


rtl  orlv   limits  of   Cleveland   Heights      Superior    St.,    Cleveland,    Ohio,    for   the   con- 

'""    -         ■  '    '  ■■ -*-       struction  of  sewers  in   all  side  streets.     Bids 

were  opened  Sept.  3. 

Gould  &  Mayback,  Collinwood,  Ohio,  have 
been  awarded  a  contract  in  Euclid,  Ohio,  for 
the  construction  of  Lawnview  .'\ve.  brick  pave- 
ment for  $G,651.  The  work  includes  grade, 
grading,    draining   and     paving.      Bids      were 


t.M8:50  The '^iue;: Toledo.  O.,  is  Engineer:       opened  Sept.  12, 


Norwood_E,;gineeri,.g    Co.,^/l^"c^^Ma^ 


Oklahoma. 
^•Bids  will  be  received  by  City  Clerk  of 
Chickasha,  Okla.,  for  the  extension  of  the 
sanitary  sewer  mains  including  appro.ximate- 
ly  2li,C40  lin,  ft,  or  nearly  5  miles,  E,  E, 
Colby,  City  Engineer,  has  plans  and  specihca- 
lions  on  file  at  his  office. 

The    City    Council    of    Lawton,    Okla,,    has 

approved    the    contract    of    E,    R,    Kerby     of 

>  ''\',^V^'^Wv°n'f"MarVsvine  "6 "to"  proceed      struction  of  the  Main  St,  sewers  and  sewage 

'!ronc^anT^al   pl/ns     and     speci'cations      sedimentation  tank  for  $1,125,     Bids  were  re- 

;.aay   by   Oct,    19   for   tlie   construction   of ^a      ^v;;d_Sep.  IX    ^^^^^^^^^.^^^  ^^  ^^^  ^.^^  ^^,,^ 

on  Medicine  Creek,  the  building  of  the  North 


^m,  Roberts  Filter  Mfg.  Co.,  Phi  adel- 
nha  Pa  «'7ti2o;  Doersbach  Bros,,  Sandusky, 
0.$i';/r.V.n  Pittsburg  Filter  Mfg,  Co,,  Pitts- 
liu're    Pa„  $2fl,50<»,  ^      . 

The  Citv  Solicitor  of  Maumee,  O,  has 
l.con  directed  to  prepare  a  resolution  submit- 
tmg  the  (luestion  of  waterworks  to  a  vote  ot 
the  townspeople  at  a  special  election. 

The  State  Board  of  Health  of  Ohio  ha: 


.anitarv  sewerage  system.  The  city  will 
,,rol)abiy  -ccure  an  engineer  to  determme  the 
cost   for  sewerage. 

SkecU".  &■  Campbell  were  the  lowest  bidders 
l,,r  Ihe  contract  for  the  St.  Elm  St,  sanitary 
sewer  in  Canton,  O.,  and  Burd  &  Downs  tiled 
Ihe  lowest  bid  for  the  Warner  Ave,,  and  East 
.■<th  St,  sewers.  ,      ,,    ,-    r> 

Director  of  Public  Works  R.  F.  Brown, 
1  anrastcr  0„  has  awarded  the  contract  for 
the  coii-tniction  of  the  24-in,  West  Side 
-ewer  to  J,  B  Clover  of  that  city  for  $2,711, 
The  sewer  will  be  3,242  ft,  in  length, 

I'roperly  owners  on  Middle  St.,  in  Ashta- 
bula, O,,  have  petitioned  the  city  council  for 
;i  sanitary  sewer  on  that  street,  extending  350 
(1,  from  Spring  St. 

.\ii  ordiiiaiu-e  has  been  introduced  in  the 
Illy  CDUiuil  providing  for  the  construction 
I. (a  sanitary  sewer  system  to  accommodate 
the  residents'  in  the  southern  part  of  Edge- 
nioiii.  The  territory  to  be  drained  is  situated 
sMiilh  of  Bohlciider  .\ve,,  between  Broadway 
;ipmI  (  iicinrali  Sis,.  Cincinnati.  O. 

Tin-  Illy  iif  Youngstown,  O.,  has  awarded 
a  iiinlrail  In  John  (irady  for  the  construc- 
liiiii  "t  till-  I'hclps  Si,  sewer  for  $21,014,  and 
a  .-..iilrail  In  James  McCarron  for  construct- 
iii(!  Ihe  rilaiiiinK  wall  for  $1,H;M. 

The  H.iard  of  Health  of  Cleveland,  C,  has 


Addition  water  system  and  the  construction 
of  the  Squaw  Creek  sewer.  The  dam  will 
cost  $02,207;  the  waterworks,  $.38,961,  and 
the  sewers,  $39,836. 

J,  S,  Smith  &  Sons  of  Oklahoma  City, 
Okla,,  have  been  awarded  the  contract  for 
the  construction  of  a  sanitary  sewerage  sys- 
tem  in  Chandler,  Okla, 

An  election  was  held  in  El  Reno,'  Okla,, 
on  Sept,  6  for  the  purpose  of  voting  bonds 
in  the  sum  of  $250,000  to  be  used  for  im- 
provements, of  which  $187,000  will  be  for  pur- 
chasing the  waterworks  system  and  addition- 
al  water-bearing  land. 

The  City  Council  of  Britlon,  Okla,,  has 
called  a  special  election  to  be  held  Sept,  15 
for  the  purpose  of  voting  on  two  bond  is- 
sues for  public  improvements  aggregating 
$50,000,  It  is  proposed  to  issue  bonds  of 
$:55,000  to  install  waterworks,  and  $15,000  for 
a  sewer  system. 

The  City  Council  of  Guthrie,  Okla,.  on 
Sept,  1  received  the  following  bids  for  the 
construction  of  sewer  No,  5 :  White  & 
Smith,  $8,893,87;  J,  H,  Billings,  $10,030;  W, 
F,  Power,  $9,005,  and  A,  W,  Contway,  $!).- 
105.72  for  the  5,080  ft.  of  sewer. 

Hydraulic  Engineer  Alexander  Potter,  em- 
liion  petiiji'iMd  to  order  the  construction  of  a      ployed    by    the    city    of    Muskogee,    Okla,,    to 


Mwir    ill    Sli<rw<ind   St,,   S,    E. 


Til 

<  II  I  11 


Ihi 


\illaKe  Krgineer  of  Kennedy  Heights, 
•  .11     O,    has   lieeii   aiithorizeil     by     the 

"' '   '       nul  specifications  for 

lial  town.     The  sys- 

r-  and  a  sewage  dis- 

iiinuted  that  the  work  will 


;:iuil    of     Fremont.    O.,   con- 

.n-lrnclion  of  a  sewer  to  run 

"      -s  .\ve,.  to  the  river 


t  ii>    ( 
tcinplatt'H  ihr  1 
on  Wh.mI  .Si  , 
nl    a   cost   r>f    :i 

The    Slate    I  l.-ilib 

nrilerrd  the  <^ 
sirfct  a  sanilai 
I.  1911.  to  abate  the  pni: 

The   plans   have   been 
I"  wer  house  and  sewage  'h-; 
iTcctcd   at    Hiiilson.   O ,  by    I 
The  plars  were  prepared  bv    i  .■,,       . 
I 'osford.       The    ilisposal    plant    will    1" 
strnrteH    of   reinforced   concrete. 

The  Board  of  Control  of  Massillon.  (1,,  h:. 
awarded  contracts  for  constructing  sewers  J; 
three   streets  as   follows:     Frank   Kraft,    for 


01,;,  I     b; 


ill  Creek, 
for     ihi 


make  a  report  on  the  present  sewer  system, 
has  filed  his  report  with  the  mayor,  and  has 
recommended  changes  for  extensive  improve- 
ments. 

Oregon. 

The  I  ny  Council  of  Corvallis,  Ore,,  has 
acceiiled  the  bid  of  J,  A.  Saucet,  amounting 
to  $11(1,700,  for  the  constructing  of  additional 
sewer  to  cover  the  Job's  addition  section,  Col- 
lege Hill,  and  the  southwestern  part  of  the 
city. 

Pennsylvania. 

Plans  and  specifications  are  being  prepared 
T  tl-e  building  of  a  sanitary  sewage  system 
and  disposal  plant  in  Sharon,  Pa, 

New  Holland.  Pa,,  voters  will,  at  the 
"Mvember  election,  vote  to  see  whether  they 
■  to  have  a  new  $30,000  waterworks, 
riiomas  Cassedy,  Secretary,  Central  Poor 
istrict  of  l,uzerne  County,  Trucksville,  Pa., 
1"  n.,  received  bids  on  Sept,  8  for  drilling 
hole  on  the  premises  of  the  Central 


Pa,,  has  awarded  a  contract  for  the  building 
of  a  sewer  in  11th  Ave,,  and  11th  alley  be- 
tween 23rd  and  24th  Sts,,  to  J.  P.  fiarney, 
the  lowest  bidder,  Franz  Engstrom  is  City 
Engineer, 

The  Highway  Committee  of  the  City  Coun- 
cil of  York,  Pa,,  has  decided  to  extend  all 
city  sewers  into  the  stream  instead  of  having 
their  outlets  upon  the  banks  of  Codorus 
Creek  as  at  present, 

Tony  Caravella,  Water  St,,  Meadville,  Pa,, 
has  been  awarded  a  contract  in  that  city  for 
the  construction  of  an  8-in,  sewer  on  Steers 
alley  for  a  distance  of  260  ft.  Bids  were 
opened  Sept.  21. 

New  Holland,  Pa.,  will  hold  an  election 
some  time  in  November  to  vote  on  the  propo- 
sition of  installing  a  waterworks  system  at  an 
estimated  cost  of  $30,000. 

The  City  Council  of  Lebanon,  Pa.,  has 
passed  a  bill  calling  for  an  election  on  a 
proposition  to  issue  $110,000  for  a  house  sew- 
age disposal  plant. 

Dr.  J,  B,  Black,  Select  Councilman  from 
the  11th  ward,  McKeesport,  Pa,,  has  pre- 
sented an  ordinance  in  that  branch  of  the 
city  council,  which  provides  for  the  exten- 
sion of  the  waterworks  intake  pipe  above  the 
mouth  of  the  Barton  Ave,   sewer. 

The  Roselawn  Water  Co,  has  been  or- 
ganized and  chartered  with  a  capital  stock 
of  $25,000,  S,  Morris  is  president  of  the 
company^  M.  H,  Wright,  vice-president  and 
W,  Frank  Vaughn,  Esq,,  secretary-treasurer. 
The  office  of  the  company  is  at  1207  11th  St,, 
Altoona,   Pa, 

A  charter  has  been  issued  to  the  Port  Roy- 
al Water  Supply  Co,  to  supplv  water  to  Port 
Royal,  Pa,  The  capital  stock  is  $10,000  and 
the  incorporators  are  James  N,  Groninger, 
Samuel  R.  Bashore,  F,  M,  Carpenter,  R.  E. 
Groninger,  C,  L,  Melov,  C,  D,  Frankhouse. 
V,  H,  Krebs,  H.  C,  Hower,  W,  R.  Wharton, 
treasurer,  D.  C.  Pomeroy  and  John  E,  Gron- 
inger, all   of   Port  Royal, 

R,  P,  Bennis  has  been  awarded  the  con- 
tract in  Philadelphia,  Pa,,  for  the  construc- 
tion of  the  intercepting  sewer  along  Penny- 
pack  Creek,  for  the  new  Hohnesburg  sewage 
disposal  plant  for  $42,520,  The  sewer  will  be 
of  vitrified  pipe,  laid  in  concrete,  varying  in 
size  from  10  to  24  in,,  and  will  be  7,718  ft, 
in   length. 

The  City  Council  of  Mechanicsburg,  Pa,, 
has  decided  to  lay  a  sewer  pipe  from  Race 
St,,  to  Arch  St„  on   Main   St. 

Andrew  Breslin  of  Summit  Hill,  Pa.,  was 
awarded  the  contract  to  build  the  pumping 
station  at  the  old  breaker  cistern  for  $6,789 
by  the  Summit  Hill  town  council. 

Coatesville,  Pa.,  City  Council  has  awarded 
to  Fritchey  &  Son  of  Lancaster,  Pa.,  the 
contract  for  building  2.000  ft.  of  brick  storm 
sewers. 

Rhode  Island. 

The  River  Pollution  Commission  of  Provi- 
dence, R.  I.,  are  discussing  the  removal  of 
mud  and  other  deposits  amounting  to  415,000 
cu.  yds.  in  connection  with  the  proposed  ex- 
tension of  the  Kinsley  Ave.  sewer  from 
Eagle  St.  The  city  engineer  was  instructed 
to  make   plans  and  estimates   for  the  sewer. 


thv 


South  Carolina. 

^  The  Board  of  Paving  and  Sewer  Commis- 
sion, Greenville,  S.  C,  has  awarded  the  con- 
tract for  the  necessary  labor  and  material  for 
the  construction  of  sanitary  sewer  extensions 
at  Greenville  to  Sullivan  &  Long  of  Bessemer, 
,Ma,     Bids  were  opened   Sept,   10. 

The  city  of   Greenville,  S,   C,   has  awarded 
a  contract   to   Sullivan   &  Long,   of   Bessemer 
City,  .\la..  for  sewer  extension,  approximately 
SIX   miles,   in    the    following   streets:      Echols. 
.      .  _,   -  ^  Johns,  North  Main.  North,  Stone  Axe.,  Frank- 

iiistnct   at   Retreat,    Pa,,   and   awarded       lin   St,,  Garlington  St,,  Memminger   St,    Law- 
contract  to  Beline  Bros,,   for  $l,,i0,  ton  Ave.,  East   McBee  .Ave,,  Leach  St„  Hud- 


Items  marked  thus  ■}*  indicate  work  now  open  for  bids 
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son    St.,    Maylield    St.,    Gibbcs    St.,    Hyde    St., 
and  Oscar  St.     Bids  were  opened  Sept.  10. 

South  Dakota. 

'I'lic  town  of  Iroquois,  S.  Dak.,  will  spend 
$'J,llOO  in  improving  and  extending  its  water- 
works system. 

The  Board  of  Trustees  of  Leola,  S.  Dak., 
has  awarded  a  contract  to  the  Des  Moines 
i-lridge  &  Iron  Co.,  of  Des  Moines,  la.,  for 
tlie  construction  of  a  steel  tank,  with  a  capa- 
city of  r,i]fi{H)  gals,  of  water,  to  be  erected 
upon  an  t^O-ft.  steel  tower,  and  for  furnish- 
ing and  putting  in  place  all  the  hydrants  and 
I  ipes  in  conr.ection  with  tlic  waterworks  sys- 
tem to  be  installe<l  for  $-j,SiiM. 

Tennessee. 

.\dvices  from  .\tbens,  Tenn.,  state  that  the 
Ingleside  Water  Co.,  which  has  just  secured 
a  charter  from  the  state,  has  leased  the  water 
rights  to  the  Ingleside  Spring,  with  neces- 
sary lands  for  pumping  station,  reservoir,  etc. 
As  soon  as  the  city  authorities  grant  the 
necessary  franchise  the  laying  of  pipes 
tliroughout  the  city  will  begin. 

.-\  new  water  company  has  been  organized 
and  chartered  in  Athens,  Tenn.,  with  the  fol- 
lowing incorporators  :  W.  Getiys.  H.  H.  Mat- 
lock. R.  J.  Fisher,  and  E.  B.  Madison.  Water 
will  be  brought   from  the   Ingleside  Spring. 

Texas. 

The  city  of  Shiner,  Tex.,  has  sold  bonds 
in  the  sum  of  $8,000  for  the  extension  of  the 
water   works   system. 

Tlie  city  of  Abilene,  Tex.,  has  sold  bonds 
in  the  sum  of  $7,000  for  the  purpose  of  re- 
placing 6-in.  water  mains  in  the  business  dis- 
trict of  the  city  with  8-in.   mains. 

The  City  Council  of  Bastrop,  Te.x.,  has  ap- 
pointed a  special  committee,  consisting  of  sev- 
eral aldermen  and  a  number  of  citizens,  with 
a   view  of  putting  in  a  sewerage   system. 

According  to  H.  A.  Bi;trick,  manager  of 
the  Taylor  Water  Co.,  the  surveyors  have 
completed  the  preliminary  survey  for  the 
water  reservoir  tank  to  be  added  to  the  water 
reserve  of  the  company  in  Taylor. 

The  city  of  Georgetown,  Tex.,  has  secured 
an  option  from  the  Georgetown  Water,  Pow- 
er &  Electric  Co.,  for  the  purchase  of  the 
plant  for  $13,500.  The  city  will  vote  within 
30  days  on  the  issuance  of  bonds  in  the  sum 
of  $-jO,000  for  the  purchase  and  improvement 
of  the  plant. 

The  City  Engineer  of  Fort  'Worth,  Tex., 
has  submitted  a  recommendation  to  the  city 
commission  that  a  storm  sewer,  be  construc- 
ted on  Jarvis  St.,  from  Lipscomb  to  Jennings 
.\ve.,  for  disposal  of  water  that  gathers-  on 
these  thoroughfares.  The  estimated  cost  of 
the  sewer  is  $.5,-500  and  it  is  to  be  982  ft.  long 
and  4   ft.  wide. 

The  Board  of  City  Commissioners  of  Dal- 
las, Tex.,  has  adopted  Commissioner  Doran's 
recommendation  that  the  city  engineer  pre- 
pare plans  and  specifications  for  the  laying  of 
storm  sewers  northeast  of  Masten  St.,  and 
extending  east  to  the  Houston  and  Texas  Cen- 
tral tracks.  The  approximate  cost  of  laying 
these  sewers,  according  to  the  engineer's  es- 
tnnate,  is  $19,000. 

The  City  Council  of  Snyder,  Tex.,  is  ar- 
ranging for  the  sale  of  $45,000  of  water- 
works and  sewerage  bonds  recently  authorized. 

Engineers  Fountain  and  Shaw,  who  are  put- 
ting in  the  water  works  system  for  Quannah, 
Tex.,  are  at  present  preparing  plans  and  speci- 
fications for  the  mains  for  the  system. 

The  City  Council  of  .Austin,  Tex.,  has  ap- 
propriated $8,250  for  the  purpose  of  purchas- 
ing 300  tons  of  r2-in.  pipe  to  increase  the 
water  supply  to  East  .Austin.  The  new  pipe 
will  run  up  from  11th  and  Red  River  St., 
covering  the  entire  eastern  part  of  the  city. 

.Advices  from  Houston,  Tex.,  state  that 
Engineer  A.  Schafli  of  Schafli  &  Porter,  who 
recently  was  appointed  consulting  engineer 
for  the  installation  of  the  numicipal  water- 
woi^ks  at  Harlingen,  Tex.,  states  that  a  pre- 
liminary survey  has  been  made  and  that  actual 
work  will  begin  very  shortly.  Plans  and  speci- 
fications  are   being   prepared    in    Houston. 

.A  survey  is  being  made  in  Bryan.  Tex.,  for 
the  construction  of  a  trunk  sewer  along  Main 


St.,  to  he  paid  for  w-ith  the  available  funds 
now  on  hand. 

The  citizens  of  Tioga,  Grayson  County. 
Tex.,  have  voted  the  issuance  of  Iwnds  in  the 
sum  of  $10,000  for  the  construction  of  a 
waterworks. 

Petitions  for  an  extension  of  the  water 
mains  in  the  east  end  of  the  Second  ward, 
in  Houston,  Tex.,  and  for  an  extension  of 
the  sanitary  sewer  on  Clark  St.,  to  Koehler's 
store   were  presented  to  the   city  council. 

The  citizens  of  Vernon,  Te.x.,  have  voted 
the  issuance  of  bonds  for  the  construction  of 
a  water  works  and  sewer  system. 

Utah. 

^•Sealed  bids  will  be  received  until  7  :30  p. 
m.,  Oct.  7,  by  Board  of  Public  Works,  Salt 
Lake  City,  Utah,  for  the  construction  of  an 
18-in.  cast  iron  watermain  in  City  Creek  can- 
yon approximate  quantities  being  500  ft.  of 
20-in.  and  17,200  ft.  of  18-in.  pipe.  Plans  and 
specifications  are  on  file  at  the  office  of  G.  F. 
McGonagle,  City  Engineer  or  H.  G.  McMillan, 
Chairman  of  the  Board  of  Public  Works.  The 
cost  of  the  work  is  estimated  at  $130,000. 

Dale  L.  Pitt,  410  Newhouse  Bldg..  Salt  Lake 
City,  Utah,  has  been  awarded  the  contract 
in  that  city  for  sewer  extension  No.  271  in 
Church  St.,  and  for  sewer  extension  No.  221 
in  Floral  Ave.,  for  $1.11  and  $.99  respectively. 
Bids  were  opened  Sept.  16. 

Jesse  M.  Smith.  M.  H.  Ellison,  George  W. 
Loyton,  E.  M.  ^^^litesides  and  C.  J.  Weaver, 
constituting  a  committee  appointed  by  the  citi- 
zens of  Layton,  Utah,  to  formulate  plans  for 
the  securing  of  a  water  system  for  Layton, 
have  proposed  to  put  in  a  svstem  that  would 
cost  about  $16,000. 

Surveys  Jor  the  $100,000  addition  to  the 
waterworks  system  of  Ogden,  Utah,  authorized 
in  the  bond  election,  will  be  started  at  once. 
1  he  conduit  will  carry  water  from  the  Cold- 
water  canyon  to  the  distributing  plant  at  23rd 
St.     W.  H.   Bostaph  is   City  Engineer. 

A.  B.  Corey  of  Ogden,  Utah,  has  been 
awarded  a  contract  for  the  construction  of  a 
reservoir  or  ice  pond  at  Carlin,  Nev.,  for 
the  Pacific  Fruit  Express  Co.  The  reservoir 
will  cover  27  acres  and  will  be  completed 
in  good  time,  so  that  the  company  may  har- 
vest more  than  one  crop  of  ice  this  winter. 
The  company  will  construct  other  reservoirs 
later  on. 

The  following  bids  were  received  by  the 
Board  of  Public  Works  of  Salt  Lake-  City, 
Utah,  for  the  construction  of  sewer  exten- 
sions :  Dale  L.  Pitt,  being  the  successful  bid- 
der on  all  the  work:  Extension  No.  246 — 
Hawthorne  .Ave,,  between  5th  South  and  6th 
South  Sts.,  from  7th  East  tc  8th  East  Sts ; 
D.  L.  Pitt.  $.79'.2  a  ft.;  C.  E.  Palm,  $.87:  J. 
D.  Hanley,  $.92;  Gilkersen  &  Long,  $89.34. 
E.xtension  No.  '265 — Cottage  court,  between 
6th  South  and  7th  South  Sts.,  running  from 
3rd  East  to  4tli  East  St. ;  Pitt,  $.90 ;  Hanley, 
$1.04.  Extension  No.  268— City.  Ave.,  run- 
ning north  from  16th  South  St.,  between 
State  and  2nd  East  Sts.  Pitt,  $.74;  Palm, 
$.79.5;  Hanley,  $.89.  Extension  No.  270— In 
7th  South  St.,  from  9th  East  to  10th  East  St., 
Charles  U.  Heuser,  $1.85;  Pitt,  $1.78;  Gil- 
kersen &  Long.  $1.93;  Palm,  $1.84.  Extension 
No.  272 — In  Hazel  court,  running  north  from 
5th  South  St.,  between  5th  East  and  6th  East 
Sts.,  Palm,  $1.02;  Pitt,  $.92:  Hanley  $.94. 
Extension  No.  273— In  Elm  Ave.,  running 
north  from  5th  South  St.,  between  4th  East 
and  5th  East  Sts.,  Pitt,  $.86 ;  Palm.  $.91 ;  Han- 
ley, $.88. 

The  City  Council  of  Prove,  Utah,  has 
passed  an  ordinance  authorizing  the  sale  of 
$90,000  worth  of  waterworks  bonds  to  E.  H. 
Rollins   &   Son. 

Washington. 

The  voters  of  Sedro-WooUey,  Wash.,  have 
ratified  the  sewer  system  which  was  adopted 
by  the  city  council.  .Aug.  8.  Plans  were 
drawn  by  Miller  &  Nasten  of  Seattle.  The 
election  also  authorized  the  issuance  of  $40,- 
000  in   bonds  to  pay   for  construction. 

The  International  Contract  Co.  of  Seattle, 
Wash.,  has  been  given  the  contract  for 
building    the    intake    and    headworks    of    Ta- 


coma's  Green  River  gravity  water  system,  Ta- 
coma.  Wash.  The  contract  was  awarded  at 
$65,930. 

P.  E.  Hall  of  Everett,  Wash.,  has  asked'thc 
city  of  South  Bend,  Wash.,  to  grant  him  a 
franchise,  extending  over  a  period  of  45 
years,  to  furni.sh  an  abundant  supply  of  water 
for  domestic,  manufacturing  and  fire  protec- 
tion purposes.  .Mr.  Hall  proposes  to  tap  the 
south  fork  of  llie  Willapa  River  at  a  point 
about  six  miles   from  this  place. 

The  Pinehurst  Water  Co.,  of  Everett, 
Wash.,  has  been  incorporated  with  a  capital 
stock  of  $2,500.  The  incorporators  are  E.  M. 
Metzger,   W.   F.   Stalwell  and   M.   Swartout. 

The  citizens  of  Toppenish.  Wash.,  will  vole 
Oct.  12  to  decide  whether  or  not  to  issue 
$.35,000  worth  of   bonds   for  sewer  work. 

The  Board  of  Pul)lic  Works  of  Spokane, 
Wash.,  has  awarded  a  contract  to  G.  Burgie 
for  the  construction  of  a  sewer  on  Hamilton 
St.,  Montgomery  to  Jackson,  for  $5,500 ; 
sewer  on  llith  .-Ave.,  Perry  to  Madelia,  for 
$2,100. 

West  Virginia. 

The  contract  for  the  building  of  a  water 
dam  of  30,000-gal.  capacity  at  Keyser,  W.  Va., 
has  been  awarded  to  W.  A.  Liller  of  that 
town  for  approximately  $25,000.  The  contract 
calls  for  the  building  of  the  dam  which  w-ill 
enclose  a  lake  of  aljout  10  acres  surface,  and 
as  much  guard  wall  around  same  as  the  com- 
mittee may  deem  necessary  to  prevent  con- 
tamination  by   surface  water. 

The  contract  for  furnishing  and  erecting 
two-  4,000,000-gal.  vertical  pumping  engines  for 
the  city  of  Parkersburg,  W.  Va.,  bids  opened 
Sept.  14,  has  not  been  awarded.  Frank  Good 
is  City  -Auditor. 

Babcock-Wilcox  Co.  has  been  awarded  the 
contract  for  furnishing  and  erecting  two  200- 
hp.  boiler  for  the  city  of  Parkersburg,  W. 
Va.,  for  $8,000.     Bids  were  opened  Sept.  14. 

W.  M.  Chisholm  &  Sons  have  been  award- 
ed the  contract  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
pump  well,  pipe  gallery  and  foundations  in 
Parkersburg,  W.  \'a,.  for  $21,200.  Bids  were 
opened  Sept.  14. 

Wisconsin. 

The  Common  Council  of  West  .Allis,  Wis., 
has  opened  the  following  bids,  received  Sept. 
20,  for  sewer  work :  L.  W.  Shruth,  Fargo, 
N.  Dak.,  $1  per  lin.  ft.  for  laying  8-in.  pipe 
and  $1.25  per  ft.  for  12-in.  pipe;  Laun  & 
CliiTord  of  Waukegan,  III,  8-in.  pipe,  $1.15: 
10-in.  pipe,  $1.38;  12-in.  pipe,  $1.03:  15-in. 
pipe,  $1.88;  18-in.  pipe,  $2.73.  The  Newman 
Sew-er  Construction  Co.,  8-in.  pipe,  $1.18;  10- 
in.  pipe.  $1.35;  12-in.  pipe,  $1.42;  15-in.  pipe, 
$1.65;   18-in.  pipe,  $2.29. 

The  town  of  Walworth,  Wis.,  will  expend 
$18,000  for  the  installation  of  a  w-aterworks 
system. 

F,  E.  Kaminski,  Watertown,  Wis.,  has  been 
awarded  a  contract  in  Waterloo,  Wis.,  for  lay- 
ing approximately  18,000  ft.  of  water  mains 
for  $7,529.  The  work  includes  31  hydrants 
and  valves  and  valve  boxes.  Bids  were  opened 
Sept,  6. 

Improvements  which  will  cost  about  $150,000 
are  planned  by  the  Water.  Light  &  Power  Co., 
of  Superior,  Wis. 

The  citizens  of  Monticello,  Wis.,  have  voted 
in  favor  of  the  proposition  of  installing  a 
waterworks  system,  and  have  authorized  the 
board  of  public  works  to  go  ahead  with  the 
project. 

Preliminary  work  is  being  done  in  Stough- 
ton.  Wis.,  for  the  construction  of  a  sewer  sys- 
tem. The  city  w-ill  s.5on  advertise  for  the 
sale  of  bonds   for  the  work. 

The  Common  Council  of  Waupaca,  Wis.,  has 
aw-arded     a     contract  to   H.   O.    S>.ha'-»-'-      ' 
Green   Bay   for  the  construction  of  tl  ■ 
sewer   for  $5,100. 

The  citizens  of  Appleton,  Wis.,  have  voted 
to  purchase  the  plant  of  the  .\ppIcton  Water 
Works  Co.,  at  a  \>y  '-i--  rail 

road   commission. 
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n.  S.  Palmer  of  Eau  Claire.  Wis.,  was 
.twardcd  the  contract  for  the  construction  of 
ihc  new  water  reservoir  at  the  city  piinipiiig 
station  for  $],()00.  The  reservoir  will  have 
a  capacity  of  450,000  gals,  and  will  he  built 
of  concrete  reinforced  with  steel  rods  .and 
wire  netting.     The  walls  will  be  10  ft.  high. 

The  city  of  Oshkosh,  Wis.,  will  hold  an 
election  Nov.  8  to  vote  on  the  question  of 
iiuiiiicipal  ownership  of  the  waterworks 
l.lant.  The  plant  at  present  is  owned  by  W- 
G.    Maxcy   and   is  appraised   at   $400,000. 

A  scvi'age  disposal  plant  for  Milwaukee, 
Wis.,  in  the  town  of  Lake  is  contemplated  by 
a  number  of  the  prominent  citizens.  George 
C.  Whipple,  New  York;  Harrison  P.  Eddy, 
Boston,  and  J.  W.  Alvord,  Chicago,  who 
constitute  the  commission  which  was  ap- 
pointed to  devise  improved  sewage  conditions 
lor  the  city,  are  preparing  a  report  to  be 
submitted  to  the  city  council.  The  commis- 
sioners will  inspect  the  Menomonee  river  as 
far  as  the  county  line  and  inspect  the  pro- 
posed site  for  a  disposal  station  in  the  town 
i)f  Lake  before  beginning  sittings  on  the 
preparation  of  their  report. 

H.  O.  Schafer  of  Green  Bay  has  been 
awarded  a  contract  in  Waupaca,  Wis.,  for 
the  construction  of  a  new  sewer  at  the  fol- 
lowing bid  :  $.00  per  lin.  ft.  for  C-in.  sewer, 
$.fj«  per  lin.  ft.  for  8-in.,  $1.05  per  lin.  ft.  for 
loin,  and  $1.15  per  lin.  ft.  for  12-in.,  $40 
each  for  manholes  and  $35  each  for  catch 
basins,  and  $0  per  cu.  yd.  for  excavation  in 
case  rock  is  encountered  in  the  work.  The 
approximate  cost  of  the  work  is  $5,200. 

Mulholland  &  Son  of  Kaukauna,  Wis.,  have 
been  awarde<I  a  contract  in  Algoma,  Wis.,  for 
the  construction  of  a  vitrified  pipe  sewer  about 
:i,.'I!'4  ft.  in  length,  for  ^\,'M).  Bids  were 
opened  Sept.   1. 


miles    from    the    Riding    mountains    to      the 
town. 

George  Crowe  &  Son  of  Trenton,  Ont., 
have  been  awarded  the  contract  for  the  con- 
struction of  the  Main  St.  sewers  and  sewage 
sedimentation  tank  for  $4,125.  Bids  were 
received   Sept.   19. 


Wyoming. 

The  l.aramie  Water  Co.  of  l^iramio,  Wyo., 
with  a  capital  stock  of  $1,800,000  has  tiled  its 
articles  of  incorporation  with  the  secretary 
of  stale  at  Cheyenne. 

Canada. 

The  National  Paving  &  Contracting  Co., 
Winnipeg,  Man.,  has  been  awarded  a  contract 
by  the  town  of  Rainy  River,  Ont.,  for  the 
following:  .A— Laying  300  ft.  of  15-in.  sewer 
pipe;  laying  (ioO  ft.  of  12-in.  sewer  pipe;  lay- 
ii'g  t>5o  ft.  of  10-in.  sewer  pipe;  laying  1,700 
ft.  of  !l-iii.  sewer  pipe;  laying  350  ft.  of  flexi- 
ble joint  iron  pipe ;  constructing  I'J  manholes  ; 
loiislriictir.K  2  flush  tanks;  constructing  (i 
lamp  holes;  constructing  pump  house  and  in- 
•■lalliiiK  machinery;  B— Laying  3,450  ft.  of  (i 
11.  pii"  .  '■'.^ing  1,100  ft.  of  8-in.  pipe;  laying 
:i.:ii"p  ft,  of  o-iii.  pipe.  C— Installing  disposal 
|lait.  J.  II.  Wilson  is  Town  Clerk.  Rids 
« I  re  opened  Sept.  G. 

S.  L.  McMantis  &  Son,  at  $12,077.  received 

'•'«■  ' ■'     I  aloon,  Sask..  for  the  con- 

■•"■"  V   and   storm    sewers   and 

"' ^'  .     'iks   at   the    L'niversity   of 

A  an,    Saskator>n,    Sask.      Bids    were 

•pt.  8. 

The  Town  Council  of  Dauphin,   Man.,  has 

awarded    .     ■    ■    ■'       HUting  in  of  the 

«;""•«''  em  to  Flanagan 

*  Mnrpli.  .  ..  ,,,(1  pipe  will  be 
used  for  the  gravity  svstcm,  which  is  nine 
miles  from  the  Riding  mountains  to  the 
town. 

The  Board  of  Conlro'  ■■''  "  -lillon,  Ont., 
Iia.t    (Iccided   to   make    1  .r    the   ini- 

niediatc    building    of    a    ;  •     on    M.iii; 

St.  between  Garth  and  l.^nk,-  ms  |  h,  ,,ist 
of  llic  work  is  estimated  at  lirtwi,  11  $1  mum  ,..  1 
$.*.,(M)0. 

The  Town   Council  of   Dauphin.    M 
.uvarded  the  contract  for  the  putti' 
waterworks  and  sewerage  system  i 

*  Murphy  for  $250,000.  Wood  pi|it  will  1„ 
ii-ed    for   the  gravity   system,   which   is   nine 

Items 


TRADE  NOTES. 

The  Rockwell  Furnace  Co.,  L'C  CortlaiKl  St.. 
New  Vyrk,  in  order  to  facilitate  the  hanillms  ol 
its  western  business,  has  opened  an  ottico  in  tlio 
Fisher  building.  Dearborn  and  Van  Buien  bts.. 
Chicago,  III. 

Mr.  Krnest  Wiener,  president  of  the  Ernest 
Weiner  Co.,  New  York  city,  railroad  specialists 
for  all  industries,  returned  to  New  York  early 
in  September  from  a  business  trip  to  Kurope, 
where  he  spent  several  months. 

The  Pawling  &  Harnischfeger  Co..  Milwaukee, 
Wis.,  designer  and  builder  of  traveling  electric' 
cranes  and  hoists,  announces  the  appointment 
of  Mr.  Arthur  Fritsch  as  manager  of  its  Chi- 
cago office,  in  the  Monadnock  block,  succeeding 
Mr.  W.  E.  Kraemer,  resigned.  Mr.  BYitsch  was 
formerly  connected  with  the  engineering  and 
sales  department  of  the  Allis-Chalmers  Co. 

The  Harold  L.  Bond  Co.  of  Boston  and  New 
York  city  has  recently  furnished  the  American 
College  for  Girls  at  Constantinople.  Turkey, 
with  a  complete  quarry  outfit  of  Wood  rock 
drills  and  other  equipment.  Mr.  W.  W.  Hibbard 
of  Boston  will  superintend  the  work  and  it  is 
his  intention  to  quarry  the  stone  with  native 
labor  and  construct  the  necessary  buildings. 

Mr.  A.  R.  Reiche,  president  of  the  Orenstein- 
Arthur  Koppel  Co.,  manufacturer  of  light  steel 
dump  cars  and  portable  tracks,  with  general 
offices  in  the  Machesney  Bldg..  Pittsburgh,  Pa., 
left  that  city  on  Sept.  15  for  New  York,  whence 
he  sailed  on  Sept.  17  on  the  North  German 
Lloyd  steamer  George  Washington  for  Ger- 
many, Mr,  Reiche  expects  to  be  absent  In 
Europe  several  months.  During  his  absence  he 
will  consult  with  the  general  officers  of  the 
company,  who  are  located  in  Berlin,  with  re- 
gard to  the  enlarging  of  the  American  plant, 
which  is  at  Koppel,  Pa.  This  town  was  built 
by  the  Koppel  Co.  and  is  situated  about  30 
miles  from  Pittsburgh  on  the  line  of  the  Pitts- 
burgh, Fort  Wayne  &  Chicago  R.  R.  The  in- 
crease in  the  business  has  rendered  the  present 
plant  too  small  and  it  will  have'  to  be  increasec' 
to  at  least  double  its  present  capacity  in  order 
to  meet  the  demands  of  the  present  and  provide 
some  room  for  future  growth. 

Announcement  was  made  recently  that  the 
Port  Huron  Engine  cfe  Thresher  Co.,  Port 
Huron.  Mich,,  liad  purchased  from  Chas,  I>ong- 
cneoker  &  Co,  of  New  York  patent  rights,  pal- 
terns,  good  will,  etc,  in  fact  everything  relating 
to  the  manufacture  and  sale  of  "New  York" 
rollers  and  "New  York"  scarifiers.  The  New 
York-Port  Huron  roller  was  designed  in  the 
year  190,'>-G  by  Charles  Longenecker.  M.  E..  and 
R.  T.  Wright.  M.  E.  The  exnerience  of  Mr 
Longenecker  included  the  designiiigof  theHarii.- - 
burg  roller  and  several  years  with  that  comranv 
at  Harrisburg,  Pa,  He  was  vice  president  of 
the  Weston  Engine  Co,.  Painted  Post.  N.  Y,. 
for  several  years  after  leaving  the  Harrisburg 
I'"oundry  &  Machine  Co,  Mr,  Longenecker  be- 
came a  member  of  the  firm  of  Julian  Scholl  & 
Co,  of  New  York  some  time  prior  to  the  year 
1890  and  that  firm  took  the  agency  of  the  Kel- 
lo.y-Springfield  rollers  in  New  York  and  other 
eastern  states.  After  the  sales  agreement  or 
lerrltory  arrangement  between  the  Kelley  and 
Pitts  and  the  Harrisburg  companies.  Mr  Long- 
enecker. in  collaboration  with  Ru.ssell  &  Co 
.Ma.sslllon.  O..  designed  and  placed  on  the  mar- 
ket the  Russell  roller:  this  was  in  about  th- 
year  1895,  They  continued  marketing  the  Ru-i- 
Koll  roller  until  the  year  1901.  when  Russell  & 
Co.  .sold  their  roller  business  to  the  Kellev-Pitts 
combination.  In  the  years  1902  and  1903  Mr 
Longenecker  had  the  sale  of  the  Pitts  roller  in 
southern  New  York  and  in  the  New  England 
states.  In  1904  Mr.  Longenecker  began  th?  de- 
velopment of  the  larger  sizes  of  universal  roller 

left  Scholl  &  Co.  and  In  December.  1905  he  or- 
ganized Chas.  Longenecker  &  Co  and  com- 
menced the  development  of  the  New  York  roll- 
er and  the  New  York  scarifier.  Mr  Wrielifs 
experience  In  the  roller  business  commenced  in 
England.  He  served  Ills  anprenticeship  with 
he  ,.\vl  ng  &  Porter  Co.  of  Rochester.  England 
the  nist  manufacturer  in  the  world  of  what  is 
nowaday   known  as   the    "Standard"    road   roller 


nviJ'^^-.jy^:}^^  y^^s  >;  'IZ^^^l^ 


■      I-'  III  ^   Co.     In  1903  he  went  with  the  new- 

\merican   Road   Roller  Co.   and   then 

■•'    American,    now    known      as     the 

','"®j      In    November.     1905.    he    be- 

•^a.n^    :vy.;,jclated    with    Mr,    Chas,    Lonsenecker 

r  p';:'4n?^:ie^;f^'ir?'V'o^,^^;,"^   '"   ''^^   •^-'--   "' 

marked  thus  ^  indicate  work  now  open  for 


Two  "System"  Books 

These  two  books  will  not  e.xactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  In  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
"  Bricklaying  System  "  and  of  "  Field 
System."  by  Gilbreth.  One  review  of 
"  Bricklaying  System  "  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  of  laying 
brick,  in  spite  of  the  fact  that  the  art 
Is  as  ancient  as  the  pyramids. 

Tlie  "  Field  System  "  is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  330 
pages  (6x9  inclies)  and  its  price  is 
$3.00    net.    postpaid. 

The  "  Field  System "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net,  post  paid. 

The  Myron  C.  Clark  Pablishing  Co. 

355  Dearborn  Street,  Chicago 
13-21   Park  Rowf,  New  York 


The  Greatest  Treatise 

on 

Concrete 

We  publish  nine  excellent  books  on 
Concrete,  each  covering  a  different 
branch  of  the  subject.  But  if  only  one 
book  can  be  afforded  by  an  engineer, 
we  recommend  Reid's  "  Concrete  and 
Reinforced  Concrete  Construction."  It 
remains  the  largest  American  book  on 
concrete — 906  pages  (0x9  inches) — and 
its  wealth  of  line  drawings  (715  illus- 
trations) gives  it  precedence  over 
every  otlier  book  in  the  English  lan- 
guage for  expensive  "  cuts."  Not  only 
does  Reid's  "  Concrete "  take  prece- 
dence for  size,  but  for  its  thorough- 
ness of  exposition  and  for  detailed  in- 
formation of  this  vast  subject.  This  is 
indicated  pretty  well — although  inade- 
quately— in  the  16-page  pamphlet  giv- 
ing table  of  contents  and  sample 
pages.  W'hicii  you  will  do  w-eli  to  send 
for. 

The  price  of  the  book  is  $5  net,  post- 
paid. If  interested  in  special  treatises 
on  concrete,  send  for  our  eight 
pamphlets  of  eight  books  on  concrete, 
besides  the  one  above  mentioned. 

The  Myron  C.  Clark  Pablishing  Co. 

355   Dearborn  Street,  Chicago 
13-21    Park   Row,  New  York 
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Information  Wanted  Concerning  Treat- 
ment of  Concrete  Surfaces. 

.\  report  has  recently  been  issued  by  the 
committee  on  exterior  treatment  of  concrete 
surfaces  of  tlie  Nationa!  Association  of  Ce- 
ment Users,  of  which  Mr.  Leonard  C.  Wason, 
of  the  .Aberthaw  Construction  Co.,  is  chair- 
man. It  is  the  wish  of  the  committee  to  ob- 
tain additional  information  from  manufactur- 
ers, engineers  and  users  of  appliances  and 
materials  for  coating  concrete  surfaces.  Any 
information  in  regard  to  the  above  would  be 
iiuich  .appreciated.  Correspondence  in  regard 
to  same  should  be  addressed  to  Leonard  C 
Wason,  President  of  the  Aberthaw  Construc- 
tion Co..  >!  Beacon  St.,  Boston,  Mass. 


The   Decimal   Scale    for    Construction 

Work. 

It  is  generally  conceded  that  the  adoption 
of  a  single  unit  of  measurement  for  engineer- 
ing, architectural  and  construction  work  would 
not  only  facilitate  the  work  of  engineers, 
architects  and  contractors,  but  would  also 
eliminate  the  chance  of  making  errors  in  the 
transference  from  the  engineers  to  the  archi- 
tect's scale,  and  vice  versa.  In  the  office  of  a 
prominent  engineer  in  Boston  for  estimating 
all  dimensions  are  converted  from  inches  to 
decimals,  this  involving  of  course  considerable 
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:iiiii)nnl  ni  work,  but  it  is  proven  that  it  pays 
[•>  (ki  this  both  from  the  avoidance  of  errors 
:Mid  in  the  shortening  of  the  actual  arith- 
metical work  by  using  a  decimal  system  rather 
than  our  present  system  of  feet  and  inches. 

It  is  interesting  to  note  the  opinions  of 
prominent  men  connected  with  engineering,  de- 
signing and  building  operations.  Mr.  F".  W. 
Reynolds,  of  Lockwood,  Greene  &  Co.,  mill 
engineers  and  architects,  Boston,  Mass.,  says : 

We  oelleve  tliat  from  the  engineers  stand- 
point the  decimal  scale  could  be  very  well 
adopted  for  construction  work.  By  this  we 
mean  that  all  measurements  could  be  taken 
and  expressed  according  to  the  decimal  scale 
with  ciuite  as  little  trouble  and  confusion  as 
follows  the  use  of  the  scale  of  feet  and  inches. 
Drawings  would  be  just  as  easily  made  and 
"ead  if  the  decimal  system  was  followed  as 
under  the  present  system.  We  fear,  however, 
that  unless  the  adoption  of  this  system  could  be 
made  compulsory,  it  would  be  the  source  of 
many  errors  from  the  confusion  which  would 
arise  after  drawings  were  sent  out  and  into 
llie  liands  of  pei-sons  more  familiar  with  the 
scale  of  feet  and  inches  tlian  with  the  decimal 
system. 

Mr.  F.  W.  Dean,  the  engineer  and  designer 
of  industrial  plants,  gives  as  his  opinion  that 
the  decimal  scale  would  be  a  good  thing  if 
once  introduced  and  established,  but  that  he 
would  hate  to  be  the  one  to  attempt  bringing 
about  the  change. 

The  point  of  view  of  the  civil  engineer  is 
well  expressed  by  Mr.  Leonard  Metcalf,  of  the 
firm  of  Metcalf  &  Eddy,  Boston,  Mass.  He 
says : 

The  difficulty  comes  essentially  from  educat- 
ing tlie  contractor's  foreman  and  men  rather 
than  the  inspectors  and  engineering  corps,  as 
the  latter  are,  of  course,  accustomed  to  the  use 
of  the  engineer's  decimal  scale  in  all  their 
surveying  operations.  I  believe  that  in  the  ma- 
jority of  cases,  more  particularly  large  and  im- 
portant works,  the  use  of  the  decimal  scale 
would  be  possible,  but  greater  difficulty  would 
be  encountered  in  its  introduction  in  the  small- 
er works.  The  fact  must  also  not  be  overlooked 
that  in  such  works  as  involve  building — in  iron 
work,  castings,  structural  material,  etc. — the 
manufacturers  and  machine  shops  still  adhere 
to  the  English  "feet  and  inch"  scale.  Under 
such  circumstances  either  separate  plans  for 
details  woudl  have  to  be  used,  or  the  two  dif- 
ferent scales  would  appear  upon  the  same 
drawing,  or  dimensions  would  be  stated  for 
Ijoth  purposes  in  one  scale  only.  This  again 
would  be  disadvantageous  from  the  point  of 
view  of  the  meclianic  who  has  become  thor- 
oughly accustomed  to  the  foot  and  inch  scale, 
and  in  the  majority  of  cases  knows  little  of  the 
ingineer's  decimal  scale.  Y'ou  will  see.  there- 
lore,  that  while  from  the  engineer's  point  of 
view  the  change  would,  broadly  speaking,  be 
advantageous,  from  the  practical  point  of  view 
1  fear  there  would  be  serious  difficulty  in  its 
.general  introduction,  except  perhaps  in  general 
classes  of  work. 

The  opinion  of  Mr.  L.  C.  Wason.  President 
of  the  Aberthaw  Construction  Co.,  Boston, 
Mass.,  is  interesting  as  being  that  of  a  man 
intimately  connected  with  actual  conditions  in 
the  field.    His  opinion  follows: 

In  designing  and  figuring  we  work  in  the 
decimal  system,  later  converting  the  measure- 
ments into  feet,  inches,  and  fractions  to  corre- 
spond with  the  dimensions  given  by  engineers. 
It  engineers  and  architects  could  be  induced  lo 
use  decimals  it  would  be  a  great  boon  to  the 
inofession  in  general,  and  of  assistance  in  the 
execution  of  woik.  I  think  co-operation  coulfl 
l}e  obtained  from  the  manufacturers  of  rules, 
who  would  make  it  more  difficult  to  get  rules 
divided  In  fractions  of  an  inch,  and  turn  out 
more  of  these  in  decimals,  and  also  who  would 
send  out  advertising  literature  showing  the  ad- 
vantages of  the  decimal  system.  By  the  co- 
operation of  the  manufacturers  and  the  engi- 
neers and  architects.  I  believe  a  result  could 
be  accomplished  which  would  be  very  desirable. 
1  am  looking  forward  with  interest  to  the  time 
when  the  metric  system  will  become  necessary 
through  enactment  of  law. 
Myron   C.   Clark    PuHishing  Co.     All    Rights 


American  Society  of  Municipal  Improve- 
ments. The  seventeentli  aiiinial  conventicui 
(if  the  American  Society  of  Municipal  Im- 
provements will  be  held  at  the  Chamber  of 
Cominercc  rooms,  Erie,  Pa.,  Oct.  11  to  14 
inclusive.  The  morning  session  of  Oct.  11 
will  be  opened  with  an  address  of  welcome 
by  Mr.  M.  Liebel,  Jr.,  Mayor  of  Eric,  to 
which  Mr.  Julian  Kendrick,  president  of 
the  society,  will  respond.  Lor  the  after- 
noon meeting  the  following  papers  and  re- 
ports are  scheduled:  Report  of  the  com- 
mittee on  sewerage  and  sanitation,  by  Mr. 
George  C.  Whipple;  "Present  Use  of  the 
Septic  Tank,"  by  Prof.  H.  N.  Ogden;  "Mu- 
nicipal Sanitation  in  Cuba,"  by  Mr.  R.  Win- 
throp  Pratt;  "Construction  of  Exposed 
Sewers  at  Leavenworth,  Kan.,"  by  Mr.  Jo- 
seph O'Neil;  report  of  the  committee  on 
garbage  and  street  cleaning,  by  Mr.  Louis 
L.  Tribus.  In  the  evening  there  will  be 
papers  on  "European  Sewage  Disposal,"  by 
Dr.  Rudolph  Hering;  "Improvements  in 
Check  Valves  on  Auxiliary  Supplies,"  by 
Mr.  J.  Walter  Ackerman;  "Correlation  of 
Sidewalk  Grades  to  Curb  Grades,"  by  Mr. 
C.  G.  Anderson;  "Laying  Asphalt  with  a 
Surface  Heater,"  by  Air.  B.  B.  Colborne; 
papers  by  Mr.  F.  L.  Olmsted  and  Mr.  II. 
S.  Richards.  In  addition  the  reports  of 
the  committees  on  water  works  and  water 
supply  and  on  park  development  and  main- 
tenance will  be  presented. 

The  reports  for  the  morning  session, 
()ct.  12.  include  those  of  committees  on 
street  paving-,  standard  specifications,  as- 
phalt pavements,  brick  paving,  bituminous 
paving  nomenclature,  street  lighting,  and 
fire  protection.  There  will  also  be  papers 
on  "Modern  Stone  Block  Pavements,"  by 
Mr.  Wm.  A.  Howell;  ''Bituminous  Pave- 
ments, Patented  and  Otnerwise,"  by  Mr.  E. 
.\.  Kingsley;  "The  Economics  of  Modern 
Highway  Engineering,"  by  Prof.  A.  H. 
Blanchard;  "Supervision  of  Municipal 
Work,"  by  Mr.  Will  P.  Blair,  and  ".A.sphalt 
Repair,"  by  Mr.  Henry  C.  Allen. 

.^  boat  ride  to  points  of  interest  on 
Presque  Isle  Bay  folio-wed  by  a  fish  fry 
at  the  County  Club  will  occupy  the  after- 
noon of  Oct.  12.  In  the  evening  there  will 
be  a  discussion  of  questions  and  topics  of 
general  interest. 

For  Oct.  13  the  morning  program  pro- 
vides for  reports  of  committees  on  muni- 
cipal data  and  statistics,  taxation  and  as- 
sessment, municipal  franchises,  city  govern- 
ment and  legislation,  and  review.  The  pa- 
pers are:  "The  Census  Bureau's  Municipal 
Statistics,"  by  Mr.  A.  Prescott  Folw.pll; 
"Taxation,"  by  A.  M.  Heston.  .Automobile 
rides  in  the  afternoon  and  a  vaudeville  en- 
tertainment in  the  evening  will  complete 
the  day's  schedule. 

The  final  business  session  will  be  held 
on  the  morning  of  Oct.  14  and  in  the  af- 
ternoon trips  of  inspection  will  be  made  to 
various   points   of  engineering  interest. 

.-\n  exhibit  by  dealers  in  and  manufac- 
turers of  municipal  appliances  will  be  one 
of  the  features  of  the  convention. 

Mr.  A.  Prescott  Folwell,  239  West  Thir- 
ty-ninth street.  New  York  City,  is  secretary 
(if  the  society. 


The  American  Street  and  Interurban  Rail- 
way Association.  The  twenty-ninth  annual 
meeting  of  the  .American  Street  and  Inter- 
urban Railway  Association  and  its  affil- 
iated organizations  will  be  held  at  /Vtlantic 
City,  N.  J.,  Oct.  10-14,  1910.  The  head- 
quarters for  the  conventions  and  exhibits 
will  be  on  Young's   Million  Dollar  Pier. 

The  mornings  will  be  devoted  to  the 
transaction  of  business  and  the  presenta- 
tion and  discussion  of  the  reports  of  the 
committees  of  the  several  organizations. 
At  the  meetings  of  the  Engineering  Asso- 
ciation the  committees  will  report  as  fol- 
lows: Tuesday,  way  matters,  shop  account- 
ing and  po-wer  generation;  Wednesday, 
equipment,  heavy  electric  traction  and  pow- 
er distribution;  Friday,  buildings  and  struc- 
tures and  standards. 

For  the  afternoons  and  evcningsa  varie- 
ty of  entertainment  will  be  provided,  in- 
cluding a   golf  entertainment. 

of  Republication  Reserved. 
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Methods  of  Constructing  a  Reinforced 
Concrete     Water     Tower     Using 
Steel    Forms   and    Movable 
Steel  Staging. 
A  method  of  using  stei-l  tnrms  and  a  nicv- 
a1)k-  steel  staging  recently  employed  in  erect- 
ing   a    <i-"il»,(HKi-gal.    concrete    water    tower    at 
Westerly.   R.   I.,   is   unique   and   shows   an   ad- 
vance ill  the  art  of  erecting  structures  of  this 
sort.    As  the   tower   was  to  be  made   water- 
proof merely  by  the  density  of  the  concrete 
itself,    the    methods    of    mi.xing    also    contain 
features  of  interest  to  concrete  engineers. 

This  standpipe.  Fig.  1,  is  designed  for  a 
capacity  of  scmiething  over  li'jn.niiii  gals  It  is 
4(1  ft    inside  diameter  with   ll-in    walls,  and  is 


being  reached  at  a  point  T)  ft.  above  the  top 
of  the  floor  slab,  and  remaining  at  this  thick- 
ness for  the  entire  height. 

The  wall  reinforcing  consists  of  12  vertical 
1%  pipe  columns  made  in  3-ft.  sections,  con- 
nected In-  ordinary  pipe  couplings,  spaced  equi- 


shown  by  Fig.  •'!.  In  the  first  .'i  ft.  8  ins.  from 
the  bottom,  the  bars  are  doubled,  beini; 
clamped  in  the  inside  and  nntside  of  the  pipe 
column. 

The  steel  forms.  Fig.  4,  are  made  up  of  3.x;! 
x''i-in.    angles    and    1%-in.    Ijoiler    plate.     The 


Fig.    2 — Gustavno    Tile    Dome    Roof    for    Water   Tower. 


Fig.    1  —  Reinforced    Concrete    Water    Tower, 
Westerly,   R.    I. 

(Irsiitned  for  a  total  head  of  water  of  70  ft. 
The  lower  is  covered  with  a  low  red  Gustavino 
lilr  ilmiie,  I-'ig.  2.  and  has  a  heavv  cornice  pro- 
jecting 2Vt  ft.  and  3  fl.  in  height,  above  which 
|^  a  paneled  and  pilastercd  parapet  wall  VA 
ft    higli. 

'Hie  bolloni  slab  is  11  ft.  in  cliamelcr,  12  ins. 
thick,  reinforced  with  a  niatling  of  Vi-in.  rods 
spaced  •!  ins.  on  centers,  running  both  wavs  2 
inn  below  (he  lop,  Ihc  walls  are  -I  ft.  thick 
at  the  slab,  with  a  batter  cif  •>  ft.  in  5  on  the 
insirle  and  a  step  in  of  10  ins.  at  the  water 
table,   the   ultimate   wall   thickness   of    14    ins. 
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distant  and  extending  from  the  bottom  of  the 
lloor  slab  to  the  cornice.  These  pipe  columns 
li.ive  drilled  in  them  V4-in.  holes  spaced  the 
Ijropcr  distance  apart  for  attaching  the  hori- 
zontal reinforcing  rods,  Fig.  3.  Thgse  rods 
consist  of  fifty  1%-in.  bars  in  the  first  10  ft. 
from   the  base,   thirty   lU'-in.   bars   in  the   sec- 


inside  form  is  ti  ft.  high  and  has  a  key  section 
in  which  the  plates  lap  about  6  ins.,  and  on 
either  side  of  the  joint  angles  are  securely 
riveted  to  the  plates  and  connected  by  short 
tunibuckles,  so  that  the  whole  form  can  be 
sprung  in  and  reduced  in  diameter  so  as  to 
make   it   possible   to   raise   it    when   necessary. 
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Location  of /^nijle  Braces 
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\j  Channel  Curved  to  a  19-0  Radius  Chonnel  Berrt  to  0  w' o"  Rod 

Fig.   4— Details  of  Angle    Braces  for    Forms. 
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ond  1(1  ft.,  then  twenty-five  l'/2-in,  thirty-four 
1%-m.,  twenty-five  1%-iii..  fifteen  1%-in  and 
(en   1%-in.  in  each  succeeding   10  ft. 

1  he  horizontal  reinforcing  bars  are  bent 
around  the  outside  of  the  |)ipc  columns  and 
attached   to  them   by   %    in.   round  clamps   as 


The  outside  forms  are  made  in  seven  seg- 
ments to  the  circle  in  sections  3  ft.  high.  Two 
complete  sections  are  all  that  are  used,  as 
when  one  3-ft.  section  has  been  erected  and 
the  concrete  placed,  the  next  secfion  is  placed 
on  top  of  this,  and  by  the  time  the  concrete  is 
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Fig.    3-Details    of    Reinforcement    Connect!  ons  fo 


r  Water  Tower. 
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jilaced  in  this  section  the  lower  form  can  he 
removed  and  placed  on  top.  On  the  ontside 
forms  all  the  rivets  arc  conntersunk,  and  the 
face  of  the  angles  making  joints  are  machined 
so  as  to  secure  a  perfectly  smooth  lit,  therehy 
securing  a  practically  smooth  finished  surface. 
The  movable  steel  staging  is  located  on  the 
inside  of  the  tower,  Fig.  •">.   It  consists  of  four 


wi.irk  progressed   and   held   in   place   liy  4xl-in. 
guide  posts  spaced  45°  apart. 

On  the  outside  of  the  standpipc  is  an  ele 
vator  tower.  Fig.  li,  for  hoisting  the  concrete, 
which  is  mi-xed  on  the  groinid.  Automatic 
dump  buckets  were  used  for  hoisting  the.  con- 
crete, the  same  being  dumped  into  a  receiver 
.supported  by  the  elevator  tower  and  extend- 
ing   over    the    staging    so    that    wheelbarrows 


galvanized  iron  vessel  of  1  cu.  ft.  capacity  in 
which  the  voids  were  measured  by  water  dis- 
|)lacement.  About  the  average  mixtin-e  used  ■ 
was  1  yard  of  stone  to  1  yard  of  sand,  2  5.M ! 
barrels  of  cement  to  1  yard  of  concrete  and 
about  ■")  per  cent  of  hydrated  lime.  The  floor 
and  the  battered  sides  up  5  ft.  were  finished 
with  a  granolithic  surface. 

Mrst   a   little    water    was   put    in    the   mi.xer 


Fig.  6 — View  Showing   Steel   Forms. 


Fig.  5 — Tower  for  Handling  Concrete. 

j-in.  channels  in  the  form  of  a  cross  joined 
at  the  center  with  a  standard  connection. 
Around  these  channels  are  bent  two  channels 
in  concentric  circles  of  14  and  19  ft.  radius 
braced  with  2x2x'/4-in.  angles.  The  floor  of 
this  staging  is  covered  with  plank,  giving  a 
platform  5  ft.  wide  around  the  inside  of  the 
standpipe.     This   platform    was    raised   as   the 


could  be  wheeled  directly  under  it  and  loaded 
by  gravity,  and  then  wheeled  to  the  point 
where  it  was  to  be  placed.  The  forms  and 
movable  staging  were  designed  by  the  Aber- 
thaw  Construction  Co.  and  built  by  the  Rus- 
sell Boiler  Works,   of   South  Boston,   Mass. 

In  mixing  great  care  was  exercised  in  the 
choice  of  aggregate  and  cement,  frequent  and 
accurate  analyses  to  determine  the  voids  in 
the  sand  and  stone  being  made  by  means  of  a 


Fig.  7 — Plan   Showing   Erection   Staging. 


followed  by  about  half  of  the  required  amount 
of  stone.  This  was  turned  for  a  few  mo- 
ments until  the  blades  were  well  cleaned. 
Sand  and  cement  were  next  added,  and  finally 
the  balance  of  the  stone  for  the  batch.  The 
concrete  was  mixed  sloppy  but  not  wet  enough 
to  allow  the  stone  to  work  down  during  han- 
dling from  mixer  into  place.  The  concrete 
was  placed  very  carefully,  as  there  is  no  final 
finish  on  the  outside  surface.  The  steel  was 
handled  by  a  small  derrick  placed  on  the  stag- 
ing and  was  bent  around  the  pipe  columns  and 
attached  by  hand. 

The  construction  plant  and  the  labor  were 
so  planned  that  each  day's  work  consisted  of 
moving  th^  staging  up  3  ft.,  placing  the  steel 
forms  and  the  reinforcing,  and  concreting  one 
3  ft.  section.  To  accomplish  this,  it  was  -found 
that  the  following  distribution  of  labor  on 
the  job  was  about  a  fair  average  for  the 
entire  work. 

For  each  day's  work  tlie  amount  of  lalior 
was:  Hours. 

For  handling;  and   placing  reinforcing  wall...   25 

Forms    69 

Raising  staging  and  elevating  tower 48 

Receiving  and    checking  stock 20 

Mixing  concrete  19 

Placing  concrete    13 

Foreman  and   time  keeper IS 

Working  a  fl-hour  day  this  meant  the  em- 
ployment of  24  men.  the  majority  of  whom 
were  common,  laborers.  It  was  found  that 
after  the  forms  and  steel  were  in  place  it 
took  between  3  and  4  hours  to  concrete  one 
3-ft.  section. 

The  entire  construction  plant  and  the  forms 
were  designed  by  the  Aberthaw  Construction 
Co.,  Boston,  Mass..  who  are  the  general  con- 
tractors for  the  entire  work. 

Method  and  Cost  of  Depositing  Con- 
crete by  Chuting  on  Track  Eleva- 
tion at   Grand  Crossing,   Chi- 
cago, 111. 

The  construction  of  a  subway  for  two  streets 
which  cross  each  other  under  the  IIlinoLs  Cen- 
tral R.  R.  tracks,  and  the  elevation  of  the  six 
tracks  of  the  railway,  is  now-  being  carried  on 
at  Grand  Crossing,  Chica.so.  The  separa- 
tion of  the  street  grade  from  the  railroad 
grade  is  accomplished  by  lowering  the  streets 
10  ft.  and  raising  the  grade  of  the  tracks  7  ft. 
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This  when  completed,  will  provide  13%  ft  of 
hcad'room  in  the  subway.  The  subway.s  for 
both  streets  under  the  tracks  will  be  flanked 
by  concrete  retaining  walls  which  allow  a 
minimum  width  of  6.5  ft.  between  the  walls. 
The  south  wall  will  be  jogged  back  for  stair- 


Thc  location  of  the  mi.xing  plant  and  storage 
was  of  necessity  confined  to  a  small  triangle 
which  is  shown  in  Fig.  1.  The  storage  bins 
are  pfaced  under  the  east  track.  They  have  ,1 
capacity  of  .50  cu.  vds.  of  sand  and  100  cu.  yds. 
of   stone.     The   cement   i.s   cluitcd    from    cars 


Fig.    1 — Plan    of    Concrete    Work    at    Grand    Crossing. 


clinics  is  104  ft.  high  and  the  chulcs  slcjpe  at 
an  angle  of  about  23°  to  the  Imrizontal.  At 
each  of  the  other  two  towers  shown  in  the 
photographs,  hoppers  are  provided  and  aux- 
iliary chutes  carry  the  concrete  to  the  forms, 
■pile  chutes  are  made  of  galvanized  iron  in  the 
shape  of  a  trough  12  ins.  square  and  reinforced 
on  the  edges  with  a  l%x2-in.  angle.  They  are 
made  in  sections  10  ft.  long  and  are  suspended 
from  %-in.  steel  cables,  strung  from  the 
towers  to  anchorages.  The  main  chute  is  sus- 
pended from  two  cables  placed  8  ft.  apart  ver- 
lically  with  tie-wires  between.  Two  cables 
were  used  because  of  the  difficulty  of  stretch- 
ing one  cable  tight  enough  to  prevent  sagging 
uiicn  concrete  was  running.  This  way  of  solv- 
ing the  difficulty  is  very  satisfactory. 

At  the  ends  of  the  chute  where  concrete  is 
(lumped  into  the  forms,  a  flexible  pipe  is  used. 
This  consists  of  cylindrical  sections  of  galvan- 
■ized  iron  pipe  15  in.  long  and  tapering  from  10 
ins.  to  8  ins.  in  diameter.  The  sections  are 
held  together  by  two  %-in.  chains,  fastened 
;\t  each  side.  By  shortening  or  lengthening  the 
■.-hains  the  length  of  flexible  pi|)c  is  made  as  de- 
sired. It  was  impossible  to  chute  the  con- 
rrcle  direct  to  all  of  the  circular  piers,  but  the 
longest  haul  necessary  was  about  25  ft. 

The  footing  course  of  the  walls  is  first  con- 
creted, and  then  the  forms  are  built  complete 
so  that  the  walls  may  be  run  complete  in  30-ft. 
sections.  This  section  contains  about  75  cu. 
vds.,  which  is  considerablv  less  than  the  ca- 
nacity  of  the  mixing  plant.     The  mixer   is   a 

No.  2  Ransome.  and.  when  working  steadily, 
a  batch  is  discharged  every  1%  minutes,  or  in 
the  aggregate,  about  30  cu.  vds.  per  hour,  as 
each  batch  is  about  18  cu.  ft.  of  mixed  con- 
crete. 

The  crew  necessary  tn  manufacture  con- 
crete and  deliver  to  the  walls,  without  the  use 
of  buggies,  consists  as  follows.  The  wages  are 
estimated : 

Wage 
per  hour. 

2  men  wheeling  .gravel  from  bin.s  to  hoist. $  .40 

1   man  wheeling  gravel  from  bins  to  hoist. 

1    man  wheeling  cement  from  storehouse.. 

1   man  tending  hoist  ( below  1 

1    man  tending  mixer  at  charging  platform. 

1    hoist  engineer   

1   man   controlling  lower  end  of  spout 

L'  men   in   hole 


20 
.20 
.20 
.20 
.35 
.22% 

45 


.ays  and  waiting  room  space  large  enough  to 
aociimniodate  the  new  75th  St.  suburban  sta- 
tii>n  cif  the  Illinois  Central  K.  U. 

The  railroad  will  be  carried  over  the  streets 
by  a  plate  girder  bridge  with  a  steel-concrete 
floor.  The  bridge  will  be  supported  by  steel 
colunins  resting  on  cylindrical  concrete  piers 
which  arc  carried  to  hardpan.  The  concrete 
rrlaining  walls  which  will  Hank  the  streets  un- 
der the  tracks  will  act  as  abutments  for  the 
liridge.  A  typical  section  of  these  walls  is 
nlHiut  17  ft.  in  height,  including  a  5-foot  foun- 
dation course.  The  top  width  is  3  ft.  .')  ins. 
mcl  the  back  is  stepped  to  7   ft.  wide  on  to]) 

■  f  the  fotnulatioM  course.    The  base  is  battered 
•  ll'/'i  ft.  in  wiillh.  most  of  the  batter  being 

.1  the  toe  of  the  wall. 

'      '  "ing  the  work  the  elevation  of  the 

lirsl    iiuilertaken.     The   grade   had 

'■  to  within  a  short  distance,  and  at 

Mg   a   pile   ilriver   was   set   to   work 

M  »  for  benis  about  15  ft.  apart  along 

<  ,iJi  track.    One  track  was  hatulled  at  a  time, 

.ind   the   piles   were  <lriven   so   that   their  tops. 

when  cut  off,  were  below  the  ties,     .\fter  this 

had    been    conipleteil.    each    bent    was    capped 

and  stringers  |ilaced   under  the  ties   from  one 

bent  to  the  next.     Then  on  each  side  of  each 

beni  n  false  cap  was  placed  under  ihe  stringers 

and  supported  by  two  track  jacks      My  means 

■  if  Ihe  jacks  one  entire  track  was  raised  at  a 
lime  .dMint  I2  or  II  ins  Then  another  caj) 
«as  pl.uid  on  the  one  at  each  bent,  a  train  load 
nl  saml  was  immedialely  broughl  in  and  un- 
b'ailed  by  a  I.iilgerwond  nnluadi-r,  and  ilie 
track  (illed  and  tamped.  This  operation  was 
repeated  several  limes  until  the  linal  grade 
was  reached,  and  li  or  8  caps  were  on  each 
bent.  Direclly  over  the  streets,  of  course, 
no  (ill  was  made. 

The  excavation  of  the  wells,  for  the   fi.nn- 

I   "Mis  of  the  steel  columns,  was  then  carried 

ibr  i-.nsson  method.    These  wells,  wbich 

'"'.  arc  carried  to  hardpan  about 

strref. 


on  this  track  to  the  cement  sheds  below.  Each 
batch  is  drawn  from  the  bins  on  the  street 
level  and  is  hoisted  up  to  the  Ransome  mixer 
at  the  track  level.  After  mixing,  the  batch 
is  discharged  into  the  main  tower  bucket, 
a  standard  Ransome  bucket,  and  is  hoisted  to 
a  Impper   which  is  attached   to  the   tower   and 


1    foreman     45 


Total  per  hour    $2.67% 

When  Sterling  carts  are  used  for  wheeling 
from  the  end  of  a  chute,  2  to  four  wheelers 
.ire  added  and  an  extra  man  is  necessary  in  the 
bole  The  mixing  and  placing  of  cencrete  with 
this    plant,    when    running    at    30    cu.    yds.    per 


Fig.   2 — View    Shovi/ing    Tower   and   Chutes. 


IS  large  enough  to  contain  a  full  batch.  This 
hopper  discharges  through  a  gate  into  the 
chutes  which  carry  the  concrete  to  place  in  the 
I  onus,  cither  directly  or  via  other  hoppers  and 
cluitcs.  as  may  best  be  understood  by  refer- 
ence to  the  accompanying  photographs  Figs. 
-  and  .1.    The  main  tower  which  supports  the 


hour,  costs,  therefore,  from  9  to  12  cts.  per  cu. 
yd.  This  is,  of  course,  for  labor  only,  no  over- 
head charges,  plant  charges,  or  supplies  be- 
ing considered.  On  account  of  the  small  sec- 
tion of  wall  placed,  however,  it  is  impossible 
to  run  the  mixing  plant  at  this  capacity  for  a 
verv  long  stretch  of  time. 
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As  a  comparison  of  the  cost  of  spouting  con- 
crete with  the  cost  of  mixing  and  placing  by 
the  wheelbarrow  method  it  is  interesting  to 
know  that  the  old  method  has  cost  $1.50  a  cu. 
yd.  where  concrete  was  being  wheeled  across 
bnsy  tracks,  and  the  present  method  costs  onlv 
about  40  cts.  a  cu.  yd.  under  the  same  condi- 
tions. Besides  reducing  the  number  of  men 
necessary  for  the  work,  the  use  of  chutes  docs 
not  obstruct  traffic,  nor  is  the  work  hindered 
by  the  traffic.  These  last  named  figures  in- 
clude plant  charges. 

The  Leonard  Construction  Company  of  Chi- 
cago is  handling  the  work  at  Grand  Cross- 
ing as  well  as  at  other  crossings  on  the  Illi- 
nois Central  track  elevation.  Mr.  W.  M.  Kal- 
lasch  is  superintendent.  The  work  is  being 
done  under  supervision  of  Mr.  F.  L.  Thomp- 
son, Engineer  of  Bridges,  Illinois  Central  R.  R 

Niagara  Water  Power. — Recent  observa- 
tions regarding  the  amount  of  water  taken 
from  Niagara  Falls  for  power  purposes 
have  shown  that  only  about  1  per  cent  of 
the  average  flow  over  the  falls  has  been 
utilized. 
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Fig.    3 — View    Showing    Tower    and    Chutes. 


ROADS     AND      STREETS      SECTION 


Dustless  Roads  of  California.* 

The  writer  takes  up  this  subject  with  some 
diffidence  since  he  has  had  less  than  a  year's 
acquaintance  with  California  and  since  he 
knows  only  by  hearsay  of  the  conditions  which 
obtain  outside  of  what  is  known  as  Southern 
California.  As  has  been  remarked  before, 
California  is  a  big  state;  it  measures  in  area 
some  155,900  square  miles  and  in  extreme 
length  more  than  700  miles.  It  is  thus  possible 
for  it  to  possess  many  varieties  of  climatic 
conditions.  Southern  California,  however  (and 
to  that  part  of  the  state  this  discussion  will  be 
limited),  may  be  called  a  dry  country  for  per- 
haps eight  months  of  each  year,  and  during 
the  summer  months,  a  very  dusty  one.  Almost 
no  rain  falls  except  during  the  period  between 
Nov.  1  and  March  1  ;  the  mean  temperature  in 
January  is  said  to  be  54°  F.,  and  in  .\ugust, 
72°  F. 

As  a  result  of  these  climatic  conditions,  for 
a  large  part  of  the  year  the  roads  are  abso- 
lutely dry,  and  except  where  they  are  oiled  or 
watered  they  are  extremely  dusty  and  disagree- 
able to  travel  over.  Much  of  the  soil,  particu- 
larly along  the  coast,  is  an  adobe.  The  soil 
when  wet  is  extremely  unstable,  but  when  dry 
it  packs  very  hard,  and  where  the  travel  is 
light  it  makes  a  better  road  surface  than  those 
composed  of  sand  or  silt,  but  when  a  consid- 
erable volume  of  travel  used  an  adobe  road, 
clouds  of  very  fine  dust  are  raised  and  the  con- 
ditions become  intolerable. 

To  lessen  the  dust  nuisance  many  of  the 
main  traveled  roads  in  times  past  have  been 
surface  oiled.  It  has  been  said  that  this  oiling 
was  done  originally  as  much  to  protect  fruit 
trees  from  dust  as  for  any  other  purpose.  In 
many  instances  the  oiling  was  carelesslv  done 
and  no  particular  care  was  given  to  the  selec- 
tion of  the  oil  and  doubtless  in  some  cases 
better  results  would  have  been  secured  had  a 
better  grade  of  oil  been  chosen. 

.\sphaltic  oil  is  very  widely  distributed 
throughout  Southern  California  and  in  the  vi- 
cinity of  Los  Angeles  there  are  a  great  many 
wells.  Most  of  the  oil  is  used  in  its  crude 
form  or  after  a  partial  refining  for  fuel  or 
illuminating  purposes.  The  use"  of  these  oils 
for  road  purposes  is,  therefore,  not  more  than 
secondary  in  importance  and  until  recently  no 
proper  study  seems  to  have  been  made  to  as- 
certain the  qualities  necessary  for  the  best  re- 
sults in  road  construction  and  maintenance.  So 
far  it  is  the  general  opinion  that  the  natural 
oils;  that  is,  the  crude  oils  with  almost  no  re- 
fining, have  given  the  best  results  in  California, 
supposedly   because   in   the   refining   jirocess   tn 

•Paper  by  Austin  B.  FltM'  her,  Jf.  Am.  Soc.  C 
E..  -secretary-engineer,  San  Diego  County  Higli- 
way  Commission.  California,  presented  at  thp 
third  National  Good  Roads  convention,  held  at 
St.  Louis,  Mo.,  gppt.  2S-3n,  1910 


get  oflf  quickly  the  lighter  oils  for  illuminating 
purposes,  the  process  is  hastened  by  the  use 
of  high  temperatures,  resulting  in  the  burning 
of  the  residuum.  Since  the  residuum  of  the 
oil  is  the  portion  which  is  useful  for  road  pur- 
poses, it  is  easy  to  see  the. cause  for  some  of 
the  poor  rej;ults  obtained.  The  burning  of  the 
residuum  may  also  explain  some  of  the  poor 
results  which  have  occurred  from  the  use  of 
California  asphalts.  Until  the  asphaltic  road 
oil  or  solid  asphalt  ceases  to  be  a  bi-product, 
and  until  the  refining  is  done  carefully  with  in- 
tent to  produce  .good  asphaltic  products  the 
natural  oils  will  proliably  give  the  best  results. 

Crude  oils  cost  usually  at  the  wells  75  cts. 
a  barrel  of  42  gals.,  and  for  refined  residuums 
$1.10  may  be  taken  as  the  average  price.  These 
prices  mean  $.018  per  gallon  for  crude,  and 
$.026  per  gallon  for  the  refined  in  tank  car  lots 
Some  of  the  oil  is  said  to  contain  as  much  as 
75  to  8(1  per  cent  of  asphalt. 

One  hears  everywhere  in  Southern  Califor- 
nia the  expression  :  ''The  oiled  roads  have  re- 
ceived a  black  eye."  The  reason  for  this  is 
apparent,  since  of  the  many  mi-les  seen  by  the. 
writer  nearly  all  were  in  an  extremely  bad 
condition.  It  was  his  good  fortune  to  see  these 
roads  immediately  after  the  first  rain  in  many 
months.  .^11  of  the  inequalities  of  surface  and 
ruts  were  marked  clearly  by  standing  water. 
Of  all  the  roads  so  seen  not  one  which  was 
built  according  to  the  original  California  the- 
ory was  in  good  condition.  It  was  always  said, 
however,  that  the  conditions,  as  the  writer  saw 
them,  were  better  than  those  which  existed  in 
the  adobe  soils  previous  to  the  oil  treatment. 
It  must  be  borne  in  mind  that  the  oil  was  ap- 
plied to  these  roads  primarily  to  lessen  the 
dust  nuisance.  In  this  respect  alone  the  treat- 
ment was  surely  a  success. 

The  old  method  of  doing  the  work  was  to 
plow  up  the  soil,  harrow  it.  pulverize  and  ap- 
ply the  oil,  at  the  rate  of  from  VA  to  .3  gals, 
to  the  square  yard,  in  one  or  more  applica- 
tions, as  the  road  officer  thought  best,  with  the 
intent  to  .get  a  sort  of  wearing  coat,  some 
inches  in  depth,  thoroughly  permeated  with  oil. 
Where  the  natural  soil  was  sandy  or  gravelly 
the  results  were  better  than  where  there  was 
only  adobe.  Imt  no  work  of  this  kind  was  dur- 
able.   Chuck  holes  and  ruts  soon  developed. 

It  is  fair  to  say  here  that  the  California 
road-builders  are  not  unlike  road  officers  else- 
where, at  least  in  one  particular.  They  seem 
to  be  of  the  opinion  that,  having  once  fixed  up 
a  road,  no  further  attention  need  lie  given  to  it. 
If  the  ruts  and  chuck  holes  above  mentioned 
bad  been  properly  filled  when  thev  were  in  an 
incipient  condition  the  roads  would  no  doidjt 
be  in  better  condition  than  thev  are  now.  The 
fnrmation  of  ruts  or  chuck  holes  was  attribut- 
ed to  the  lack  of  solidarity  or  rigidity  in  the 
oil   impregnated   coating,  which   was  doubtless 


true  m  part,  and  so  the  petrolithic  roller  was 
introduced  to  remedy  what  was  thought  to  be 
the  sole  difficulty. 

In  brief,  the  petrolithic  roller  consists  of  a 
drum,  about  4  ft.  in  diameter,  having  distribut- 
ed over  its  peripheral  surface  a  number  of 
studs  or  projections,  about  9  ins.  in  length,  in 
rows,  and  staggered,  the  projections  each  hav- 
ing an  area  of  cross-section  of  about  4  sq.  ins. 
The  rollers  weigh  about  three  tons  and  are  us- 
ually drawn  by  four  horses. 

Perhaps  the  best  work  done  at  first  bv  this 
process  was  in  the  vicinity  of  Pasadena.  There 
the  roadway,  after  it  was  brought  to  the  estab- 
lished crown,  was  plowed  to  a  depth  of  li  ins., 
graded  and  rolled  with  a  petrolithic  roller  to 
within  4  ins.  of  the  finished  surface  so  as  to 
fonn  a  compact  sub-grade.  The  roadway  was 
then  sprinkled,  loosened  and  oiled  with  from 
one-half  to  three-quarters  of  the  total  amount 
to  be  applied  to  the  road.  The  road  was  then 
plowed  to  a  depth  of  5  ins.  below  the  finished 
surface  and  tamped  with  the  roller  to  within 
Wi  ins.  of  the  finished  surface.  With  a  road 
grader  the  road  was  then  shaped  to  a  true  and 
even  grade  aiid  a  second  coat  and  the  remain- 
ing amount  of  oil  used  was  applied  and  a  layer 
of  gravel  or  rock  screening  spread  evenly  iip- 
on  the  surface.  The  road  was  then  plowed 
lightly  and  rolled  with  a  tamping  roller  until 
it  was  thoroughly  hard  and  unyielding  and 
conforniin.g  to  the  desired  cross-section.  .\ny 
surplus  oil  remaining  on  the  surface  was  ab- 
sorbed bv  clean,  sharp  sand  or  stone  screen- 
ings, and  the  road  was  rolled  with  a  smooth 
roller.  The  specifications  provided  that  the  to- 
tal amount  of  oil  to  be  used  should  not  be  less 
than  2  gals,  nor  more  than  %  gals,  to  the  square 
yard  of  street  surface  and  the  oil  was  required 
to  contain  not  less  than  ()5  per  cent  of  asphalt. 
Tt  was  applied  at  a  temperature  not  less  than 
200°   Y: 

When  inspected  by  the  writer  the  work  above 
described  was  three  years  old.  The  soil  was 
an  adobe.  No  foreign  material,  such  as  stones 
and  gravel,  was  introduced,  and  the  work  cost 
about  27  cts.  per  =quare  yard.  This  price  may  ■ 
be  taken  as  a  fair  average  cost  of  this  kind 
of  work  under  the  conditions  oertaining  to 
Southern  California.  Much  work  of  this  kind 
has  been  done  within  the  past  two  or  three 
years,  and  when  sand  or  gravel  was  used  with 
the  oil  the  results  seem  to  have  been  fairlv 
good. 

The  writer  has  in  mind  a  '  considerable 
anion"!  of  work  in  one  locality  where  there  is 
much  sandv  gravel  available,  which  of  ifseli 
makes  a  fairly  good  road,  except  that  it  is 
tliistv  in  dry  weather.  .\  ninnber  of  much  trav 
c\nA  ctrrr-is  there  have  been  treated  with  as- 
phaltic oil  by  the  petrolithic  prnces.s.  No  stones 
were  added  as  the  gravel  is  verx'  stony,  con- 
taining fra,2nunt<  up  to  about  %  ins.  in  diame- , 
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ter  A  portion  of  the  work  said  to  be  two 
vears  old  was  in  fine  condition.  The  surface 
U  smooth  and  slightly  elastic  or  'rubbery, 
i  his  work,  including  a  small  amount  of  grad- 
ing, was  said  to  have  cost  about  30  cts. .  a 
square  yard.  .... 

The  use  of  the  petrohthic  roller,  except  m 
i-ravclly  soils  or  where  stones  or  gravel  are 
added  'to  the  soil  has  been  practically  aban- 
doned Bv  the  addition  of  the  stones,  greater 
stabilitv  is'  secured  and  the  road  does  not  seem 
to  rut  so  easily  nor  to  shift  "under  the  traf- 
fic " 

The  following  specifications  for  "Petrolithic 
Macadam"  is  the  most  recent  development  m 
this  kind  of  work : 

Specifications  for  Petrolithic  Mac.\I).\m. 

OILING,  SPRFwNDING   ANIl  TAMPING. 

The  area  to  be  oiled  shall  extend  from  curh  to 
rurb  where  there  are  no  suiters,  and  where 
there  are  gutters,  then  from  gutter  to  gutter. 
Imluding  all  Intersections  of  streets  and  alleys. 
and  to  the  property  lines  on  both  sides  of  said 
Intersections.  

The  street  shall  be  plowed  to  a  depth  of  not 
less  than  6  Ins.  It  shall  then  be  thoroughly  pul- 
verized and  oultlvateil.  and  afterwards  thor- 
oughly sprinkled  with  water  and  dampened 
throughout. 

on  at  a  temperature  of  not  less  than  li5  i-.. 
when  it  is  spread,  shall  then  be  uniformly  ap- 
nlk-il  at  tlie  rate  of  ^i  gal.  per  square  yard  of 
Hurface  covered.  Immediately  after  the  oil  is 
spr.^ul.  the  street  shall  be  thoroughly  cultlvat- 
fd.  adding  water  as  needed. 

A  swond  coat  of  oil  at  a  temperature  of  not 
leiw  tluin  175°  F.,  when  it  is  spread,  shall  then 
l,e  uniformly  applied  at  the  rate  of  V4  gal.  P<>i 
^.luare  yard  of  surface  covered.  Immediately 
aft.r  th-  oil  is  spread,  the  street  shall  be 
llioroughly  cultivated,  adding  water  as  needed 
Til.'  cultivating  shall  be  done  longitudinally  and 
.llagonally  until  the  oil  is  thoroughly  mixed 
with  lb.)  soil,  and  the  whole  mass  is  of  uni- 
form color  and  no  streaks  can  be  detected,  the 
sprinkling  to  he  carried  on  during  the  piocess 
„f  ,  ulllvating  the  oil  into  the  soil  as  frequently 
■u.  IH  n.'.esKnry  to  keep  the  whole  mass  thor- 
oughly diiinpened.  The  roadway  shall  then  be 
piMWed  across  its  entire  width  6  ins.  deep 
wilh  a  plow  that  completely  turns  over  the 
furrow. 

The  Htreet  shall  then  be  recrowned  with  a 
r.uid  grader  and  tamping  begun  with  a  rolling 
lainpiT,  which  shnll  b.-  immedlalely  followed 
by  u  uullivalor.  Tills  .iiltlvator  shall  be  re-set 
HI.  Ih-  tumping  progresses,  to  cultivate  to  shal- 
I..W1T  and  Hhallow>-r  depths,  the  purpose  of  cul- 
llvullng  being  to  keep  the  upper  layer  of  the 
Hir.-.i  lo""<'  to  pirmll  the  shoes  of  the  tamper 
1,,  cfTi-.  lively  eonHolldute   the   lower  part  of  the 

cillld    HiTiitum. 

.1       I I....    i.rogresses.   the  .surface   shall 

.ler  as  often  as  re<|ulred  to 
ig  of  till'  lower  part  of  the 
.miniiii  mid  I..  .«.'.  lively  pri'vent  the  solidillca- 
iliin  iif  Ibi'  iiiipiT  i.iiii   before   Ihe  lower  porlliin 
of   till*  oil-  I   has  hi'i-n    made  nbKolutely 
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,,,  ,  iig  must  be  continued. 
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■When  the  tamping  lias  proceeded  unlil  tlij' 
shoes  of  the  rolling  tamper  will  no  longer  sink 
into  the  surface,  and  there  is  no  tendency  for 
the  material  to  crawl  under  the  tamper  feet,  the 
surface  shall  be  smoothed  and  dampened,  and  a 
fourtli  coat  of  oil  at  the  rate  of  'A  gal.  to  the 
square  yard  of  surface  covered  shall  then  lie 
uniformly  applied  over  the  surface  of  the  tamped 
street. 

A  layer  %-in.  thick  of  rock  screenings  or  pea 
gravel,  free  from  dust  (maximum  size,  'A  in.) 
shall  then  bo  applied,  thoroughly  sprinkled  and 
screenings  rolled  into  the  surface  of  the  pave- 
ment, with  a  smooth  roller  weighing  not  less 
tlian  2.50  lbs,  to  the  inch  width  of  tire.  Should 
an  excess  of  oil  remain  on  the  surface  after 
tlie  rolling  has  been  completed,  a  sufTicient 
amount  of  screenings  or  gravel,  above  described, 
shall  be  spread  over  the  surface  to  absorb  such 
excess.  The  smooth  roller  above  specified  sliall 
then  be  run  over  the  street  until  the  surface  , 
is  smootli  and  firm.  Any  portion  of  the  street 
tliat  cannot  be  reached  by  the  rolling  tamper 
or  smootli  roller,  shall  1h-  .solidly  tamped  by 
hand. 

For  spreading  the  several  coats  of  oil  herein 
provided  for  upon  the  roadway,  the  only  style 
of  apparatus  that  shall  be  used  shall  consist  of 
a  cylindrical  distributing  drum  attached  to  the 
re.ir  of  the  supply,  or  tank  wagon,  in  which  the 
oil  shall  be  brought  upon  the  roadway,  which 
cylindrical  distributing  drum  shall  be  suspended 
near  the  surface  of  the  street,  and  provided  with 
openings  regulated  by  valves,  from  which  open- 
ings the  oil  sliall  be  evenly  spread  upon  the 
roadway  in  a  number  of  small  streams. 

01  r,. 
The  oil  used  shall  be  Adilane  Sunset  oil.  whicli 
shall  contain  at  least  To  per  cent  of  asphalt,  and 
must   not  liave  been   injured  liy   overheating. 

The  newest  development  in  the  use  of  as- 
phaltic  oil  for  country  road  purposes  consists 
ill  combining  the  upper  course  of  the  macadam 
road  with  oil.  This  method  has  been  used  to 
a  considerable  extent  in  Pasadena,  and  it  has 
been  generally  adopted  by  the  Los  Angeles 
County  Highway  Commission  in  its  work.  In 
brief,  the  process  is  as  follows :  The  lower 
course  of  macadam  is  constructed  in  the  usu- 
al way.  except  that  an  attempt  is  made  to  fill 
thoroughly  all  the  voids  and  to  leave  the  upper 
surface  of  the  lower  course  smooth,  true  and 
unyielding.  The  second  course  of  stone  is 
then  applied  to  such  a  depth  that  it  will  be  ap- 
liroximately  2  ins.  in  thickness  after  rolling. 
The  stones  in  this  course  vary  in  size  from  1% 
to  %  in.  in  their  longest  dimensions.  This 
course  is  rolled  thoroughly  with  a  steam  roll- 
er, and  the  depressions  arc  filled  with  stone,  as 
in  the  ordinary  macadam  work.  Then  %  gal. 
of  oil  is  applied  to  each  square  yard,  and  a 
coat  of  sand  or  screenings  is  spread  to  a  depth 
of  %  in.  The  surface  is  then  watered  and 
rolled,  and  V"  gal.  of  oil  to  the  square  yard,  in 
addition,  is  applied.  A  light  coating  of  screen- 
ings. Vi  in.  and  under  in  size,  is  then  spread 
evenly  to  a  depth  suiTicicnt  to  absorb  all  surplus 
oil  and  produce  a  uniform  surface  with  no  oil 
exposed  and  110  patches  of  excess  screenings. 
The  road  is  then  watered  and  rolled  thorough- 
ly until  it  becomes  hard  and  smooth,  true  to 
grade  and  cross  section,  free  from  all  hollows 
and  irregularities. 

For  such  work  done  under  the  supervision 
of  the  Los  Angeles  county  commission,  where 
the  macadam  is  Hi  ft.  in  width.  8  in.  in  depth 
in  the  center,  and  0  in.  at  the  sides,  with  7  ft. 
of  surface  oiled,  earth  shoulders  on  each  side. 
the  cost  runs  from  $8,000  to  $11,000  per  mile' 
The  broken  stone  is  now  being  furnished  from 
quarries  owned  and  operated  by  the  county,  de- 
livered on  the  cars  at  the  quarrv  to  the'  con- 
tractors. The  cost  of  the  stone  on  the  cars 
at  one  of  the  quarries  is  said  to  be  .5.i  cts  per 
ton.  The  high  freight  rates  which  prevail  in  Cal- 
,  1  fornia  account  in  part  for  the  large  cost  per  mile 
.•\hnut  40  miles  of  work  of  this  character  is 
already  completed.  The  surface  resembles  verv 
much  sheet  asphalt  work,  but  such  roads  will 
itndoiilitedly  have  to  be  repaired  from  time  to 
lime,  pr.ibahly  bv  surface  coatings  Tn  the 
.■pinion  ,if  ihc  writer,  for  country' roads  such 
xyork  will  prove  to  be  verv  satisfactory  par- 
ticularly where  there  is  much  automobile  traf- 
lic. 


In  Pasadena,  very  similar  work  has  been  un- 
der traffic  for  two  or  more  years,  and  all  of 
these  roads  seen  by  the  writer  w-ere  in  excel- 
lent condition. 

At  Point  Loma.  in  San  Diego  county,  work 
of  an  entirely  different  character  has  been 
done.  There  exists  on  Point  Loma  a  deposit 
of  sand  intimately  mixed  with  clay,  said  to 
contain  ]."i  to  :!ii  per  cent  of  clay.  The  road 
there,  several  miles  in  length,  was  iirst  properly 
graded,  and  its  surface  limken  to  a  depth  of 
0  in.  and  pulverized  with  a  harrow,  all  coarse 
material  being  removed.  Water  was  then  ap- 
plied until  the  loosened  material  was  thorough- 
ly wet.  A  petrolithic  roller,  similar  to  that  al- 
ready described,  was  then  employed  until  no 
impression  was  made  by  the  tamper  feet  deep- 
er than  2  ins. 

The  surfacing  material  referred  to  above  as 
"sand-clay"  mixture  was  then  applied  in  two 
courses,  the  first  having  uniform  depth  of  3 
ins.  This  course  was  thoroughly  wet  and 
rolled  with  the  petrolithic  roller  in  the  same 
manner  as  was  the  subgrade.  The  second 
course  in  the  amount  needed  to  bring  the  road- 
way to  the  finished  grade  w^as  then  applied, 
attention  being  taken  that  the  total  depth  of 
the  sand-clay  mixture  should  be  6  ins.  in  cen- 
ter and  I  ins.  at  the  sides  in  depth.  The 
second  course  was  then  wet  and  rolled  with 
the  petrolithic  roller  as  previously  described 
When  thoroughly  compacted,  water  was  again 
applied  and  a  split-log  drag  drawn  over  the 
surface  until  it  was  true  to  the  desired  cross- 
section  and  then  the  surface  was  rolled  with 
a  smooth  roller. 

The  resulting  road  is  smooth  and  very  hard. 
Traffic  does  not  rut  it,  and  when  sprinkled 
once  a  week  it  is  practically  dustless,  even  un- 
der fast  automobile  traflic.  This  road  receives 
careful  attention,  and  during  the  wet  months 
the  split-log  drag  is  frequently  employed. 

All  of  the  different  kinds  of  work  before 
described  result  in  roads  which  are  practically 
dustless  if  they  are  given  the  prooer  amount 
of  attention,  but  it  is  the  opinion  of  the  writer 
that  combinations  of  asphaltic  oil  with  sand, 
loam  or  clay,  in  thick  layers  and  without  the 
addition  of  gravel  or  broken  stone  to  insure 
stability,  are  not  a  success.  Such  roads  mav 
be  kept  practically  free  from  dust,  but  their 
surfaces  are  so  uneven  as  to  condemn  the 
process. 

The  writer  believes  that  the  oil  macadam 
adopted  by  the  Los  .'Vngeles  County  Highwav 
Commission  is  a  step  in  the  direction  of 
smooth,  dustless  roads  or  country  highways. 
He  is  in  doubt,  however,  whether  or  not  it 
would  be  as  cheap  in  the  long  run  to  bnild 
these  roads  in  the  ordinary  way.  and  after  they 
have  been  under  traffic  for  a  short  period,  to 
place  a  thin,  protective  coating  of  asphaltic  oil 
on  them,  on  the  theory  that  such  coatings  will 
have  to  be  renewed  every  vear  or  two.  depend- 
ing on  the  amount  of  traffic.  It  is  his  opii'ion 
that  the  roads  as  built  will  require  surface 
application  of  oil  from  time  to  time  and  he 
is  somewhat  in  doubt  under  California  condi- 
tions as  to  which  method  would  be  the  cheaper 
in  the  long  run. 

The  method  employed  at  Point  Loma  where 
no  oil  is  used  seems  to  be  ideal  for  the  condi- 
tions which  exist  there,  and  there  is  no  doubt 
that  this  process  may  be  employed  in  other 
places  and  that  results  approximating  the 
Point  Loma  results  may  be  secured  by  the  ar- 
tificial mixing  of  sand  and  clay  in  proper  pro- 
portions. 

Much  work  is  being  done  at  the  present 
time  by  several  of  the  counties  in  Southern 
California  on  county  highwav  systems.  The 
methods  employed  bv  the  different  counties 
vary  to  a  considerable  extent,  but  all  of  the 
counties  are  seeking  a  tvoe  of  construction 
which  will  result  in  dustless  highways,  and 
there  seems  to  be  no  doubt  that  within  a  few 
years  the  intolerable  dust  conditions  which 
now  exist  on  the  country  highways  will  be 
done  away  with. 


Steam  Shovel  Record  iti  Culebra  District. 

.Sixteen  shovels  of  the  200  class,  vvorkiiu;  in 
Ihe  Culebra  construction  district  of  the  Cen- 
tral Division,  excavated  27,797  cu.  yds.  in 
an  <S-liour  day,  on  Sept.  IS.  This  is  an  aver- 
age of  1,7,37  cu.  yds.  for  each  shovel.  The 
shovels  were  under  steam  128  hours. 
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Dustless  Roads  in  Europe.* 

The  topic  of  "Dustless  Roads  in  Europe", 
covers  rather  a  broad  held  if  it  is  to  be  con- 
sidered in  its  entirety.  The  writer  will  con- 
fine the  present  paper  to  a  consideration  of  the 
salient  and  unique  features  of  European  prac- 
tice and  endeavor  to  point  out  in  conclusion 
those  characteristics  of  foreign  methods  of  ad- 
ministration, construction  and  maintenance 
which  should  receive  careful  consideration 
from  American  engineers  and  officials  responsi- 
ble for  the  development  of  systems  of  im- 
proved roads  in  the  United  States. 

The  adaptation  of  certain  types  of  pave- 
ments for  trunk  lines  in  suburban  and  country 
districts  and  likewise  the  employment  of  the 
same  methods  for  the  allaying  of  dust  and  the 
preservation  of  the  road  surface  by  both  state 
and  municipal  engineers  requires  a  readjust- 
ment of  ideas  and  classifications.  At  the  Sec- 
ond International  Road  Congress  held  in  Brus- 
sels in  August,  Section  1.  devoted  to  Construc- 
tion and  Maintenance,  had  subdivision  A,  Con- 
struction and  Maintenance  outside  of  large 
cities,  and  subdivision  B,  Construction  and 
Maintenance  in  large  cities.  This  subdivision 
proved  unfortunate  and  at  times  confusing-  as, 
in  certain  cases,  exactly  the  same  problems 
were  considered  at  both  meetings  due  to  the 
self-evident  reasons  referred  to  previously.  In 
the  future  each  type  of  pavement  and  each 
method  of  construction  and  maintenance  should 
be  considered  from  the  standpoint  of  its  in- 
herent advantages  and  disadvantages  and  its 
adaptability  to  certain  conditions. 

Although  rectangular  stone  block,  vitrified 
brick,  wood  block,  sheet  asphalt  and  asphalt 
comprime  have  been  advocated  by  some  Amer- 
ican and  European  engineers  for  use  on  the 
class  of  roads  which  the  writer  believes  the 
title  of  this  paper  covers,  for  the  sake  of  brev- 
ity they  will  not  be  discussed,  although  their 
use  in  Europe,  differing  materially  from  prac- 
tice in  the  United  States  in  manv  cases,  is  de- 
serving of  thoughtful  consideration.  Unfortu- 
nately the  nomenclature  used  in  connection 
with  the  many  problems  of  modern  highway 
engineering  is  in  a  state  of  confusion  and  re- 
sults in  erroneous  conclusions  being  drawn 
from  reports  and  papers  due  primarily  to  the 
natural  misinterpretation  of  technical  terms. 
The  writer  will,  therefore,  make  a  preliminary 
statement  relative  to  the  types  of  road  surfaces 
in  connection  with  which  bituminous  materials 
are  used.  The  term  bituminous  pavement  will 
be  used  to  designate  a  road  surface  constructed 
by  either  the  mixing  or  penetration  method  in 
which  a  bituminous  binder  is  employed,  while 
the  phrase,  bituminous  surface,  will  be  used  to 
imply  a  thin  bituminous  coating  on  the  surface 
of  a  pavement  or  a  road.  Superficial  tarring, 
the  aopHcation  of  tarred  chips  or  tarred  sand 
and  the  use  of  all  kinds  of  asphaltic  coatings 
will  come  under  this  designation. 

The  so-called  dustless  surface  has  existed 
for  manv  years  in  Europe  as  well  as  in  the 
United  States.  The  phrase  as  employed  in  the 
present  era  refers  to  roads  or  streets  whose 
surfaces  have  been  so  treated  or  constructed  as 
to  be  practically  non-productive  of  dust  when 
traversed  by  swiftly  moving  motor  cars. 

The  campaign  in  Europe  against  dust  and 
the  deterioration  of  road  surfaces  caused  pri- 
marily by  motor  car  traffic  was  inaugurated  by 
Dr.  Gugglielminetti  of  Monte  Carlo,  who,  dur- 
ing the  past  ten  years,  has  organized  "Leagues 
against  Dust"  in  manv  European  countries  and 
with  unswerving  enthusiasm  has  worked  con- 
tinually to  interest  officials  and  engineers  in 
the  necessity  for  the  suppression  of  dust.  The 
results  of  his  successful  experiments  with  su- 
perficial tarring  in  1902  at  Monaca  were  pub- 
lished throughout  all  Europe.  In  the  following 
year  trials  were  carried  out  at  Champigny  by 
the  engineers  of  the  Department  of  Roads  and 
Bridges  of  France.  In  the  190.S  report  on  these 
trials  the  French  engineers  formulated  all  the 
basic  principles  of  superficial  tarring.  Unfor- 
tunately the  writer  has  found  many  instances 
ill  Europe  and  in  the  United  States  where  these 
simnle  axiomatic  rules  have  been  i.gnored  re- 
sulting in  unsatisfactory  surfaces  and  the  un- 

•Paper  by  Professor  Arthur  H.  Blanchard 
Consulting  Highway  Engineer.  Brown  Univer- 
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economical  expenditure  of  many  thousands  of 
dollars  annually. 

After  the  world  powers  of  Europe  had  been 
for  several  years  developing  various  systems 
for  the  allaying  of  dust  and  the  preservation 
of  the  road  surface,  the  French  engineers;  re- 
alizing that  an  exchange  of  ideas  and  a  dissem- 
ination of  knowledge  acquired,  was  desirable 
from  the  standpoint  of  economical  procedure 
in  the  future,  through  the  medium  of  the 
French  Government,  organized  the  First  Inter- 
national Road  Congress  which  resulted  in  the 
formation  of  the  Permanent  International  As- 
sociation of  Road  Congresses.  The  influence 
of  the  association  upon  all  the  European  coun- 
tries with  the  possible  exception  of  England 
has  been  far  reaching  and  decidedly  beneficial. 
In  many  cases  the  conclusions  and  recommen- 
dations of  one  congress  are  made  the  basis  of 
new  construction  work  carried  out  before  the 
succeeding  congress.  The  permanent  associa- 
tion should  receive  the  hearty  support  of  all 
interested  in  modern  highway  construction  as 
only  through  the  medium  of  an  international 
organization  will  it  be  possible  to  economically 
assimilate  and  disseminate  knowledge  relative 
to  methods  employed  and  results  secured 
throughout  the  civilized  world  and  to  satisfac- 
torily secure  an  interchange  of  views  and  opin- 
ions among  those  interested  in  the  economical 
construction  and  maintenance  of  roads  adapted 
to  all  the  various  classes  of  traffic  to  which  the 
modern  highway  is  subjected. 

While  superficial  tarring  was  the  only 
method  used  extensively  during  the  opening 
years  of  the  twentieth  century  many  new 
methods  and  types  of  construction  have  since 
been  adopted  especially  in  England.  The  dif- 
ferent types  of  road  surfaces  employed  in 
practice  by  .the  engineers  of  the  various  coun- 
tries of  Europe  will  be  generally  referred  to 
before  an  attempt  is  made  to  point  out  com- 
mendable features  of  foreign  practice. 

The  predominating  method  employed  by  the 
French  engineers  during  the  past  nine  years 
has  been  the  use  of  tar  as  a  surface  coating 
mainly  on  roads  of  ordinary  macadam.  Super- 
ficial tarring  has  been  accomplished  by  two 
general  methods,  application  by  hand  and  by 
machinery,  both  cold  and  hot  tar  being  applied 
by  both  methods.  Application  by  machines  has 
been  adopted  for  many  years  bv  some  of  the 
French  engineers.  Two  tvpes  have  been  em- 
ployed, the  pressure  spraving  machine  and  the 
gravity  flow  machine.  There  are  two  forms 
of  the  second  type,  namely,  those  eau'ipped 
with  mechanical  brushes  and  those  without : 
the  further  distribution  of  the  tar  being  ac- 
complished by  hand  brushing  in  the  case  of 
the  latter  type.  By  no  means  is  there  a  con- 
sensus of  opinion  among  French  engineers  rel- 
ative to  the  comparative  merits  of  the  various 
machines.  Another  subject  under  discussion 
in  France  which  is  of  special  interest  to  the 
motoring  public  is  with  reference  to  the  rela- 
tive value  of  allowing  the  tar  coat  to  remain 
without  being  covered  with  sand,  gravel  or 
stone  screenings  for  a  period  of  time  or  to  ap- 
ply such  coating  immediately  after  the  appli- 
cation of  the  tar.  As  the  amount  of  time  con- 
sidered requisite  by  various  engineers  varies 
from  a  few  hours  to  one  or  even  two  days 
under  similar  conditions  it  would  seem  desir- 
able that  complete  service  tests  should  be  made 
to  determine  if  the  advantages  claimed  for  the 
delayed  application  of  the  covering  are  real 
or  imaginary.  The  maintenance  of  the  macad- 
am surface  of  that  famous  Parisian  boulevard, 
the  .Avenue  du  Bois  de  Boulogne,  is  interest- 
ing, due  to  the  fact  that  twice  during  the  year, 
once  in  Mav  and  once  in  October,  its  surface 
is  coated  with  tar.  During  six  months  of  the 
year  its  surface  resembles  that  of  a  perfect 
sheet  asphalt  pavement.  In  February  and  Sep- 
tember, however,  the  tar  begins  to  disappear 
from  the  surface  of  the  traveled  ways  and 
small  depressions  are  naturally  formed  in 
many  places.  It  should  be  noted  that  the 
traffic  is  intense  amounting  from  700  to  1,(300 
vehicles  per  hour  during  certain  periods  of  the 
day. 

A  unique  method  of  surface  application, 
w-hich  is  only  in  an  experimental  state  in 
France,  is  called  bv  the  inventor,  "Goudron- 
nage  par  le  Feu."  The  method  consists  in  the 
application  of  cold  crude  tar  to  the  road  sur- 
face and  the  subsequent  setting  on  fire  of  the 


tar  coat.  Comment  on  the  inconvenience 
caused  by  burning  hundreds  of  gallons  of  tar 
on  the  public  highway  is  superfluous. 

Under  the  direction  of  the  Technical  Com- 
mission of  the  Department  of  Roads  and 
Bridges  of  France  many  experimental  sections 
of  various  types  of  surfaces  and  pavements 
are  being  constructed  on  the  national  roads. 
The  most  interesting  and,  in  the  opinion  of 
the  WTiter,  the  most  satisfactory  experiment 
thus  far  made  was  the  construction  of  a  sec- 
tion of  asphalt  macadam  on  the  trunk  line 
between  Versailles  and  Paris  in  August,  1909. 
The  method  consisted  of  mixing  broken  stone, 
sand,  asphalt  mastic  and  Trinidad  asphalt  in 
a  caldron.  The  mixture  was  spread  to  a  depth 
of  from  1%  ins.  to  2  ins.  on  a  foundation  of 
ordinary  macadam  and  thoroughly  compacted. 
The  writer  inspected  this  section  in  November. 
1909.  and  again  in  July,  1910.  At  both  times 
the  surface  was  found  to  be  in  perfect  con- 
dition and  was  of  such  a  character  as  to  pro- 
vide a  good  foothold  for  horses.  In  addition 
to  the  experimental  work  of  the  commission 
many  of  the  French  engineers  have  experi- 
mented with  palliatives  and  many  types  of 
bituminous  and  cement  concrete  pavements. 
As  many  of  these  methods  are  used  extensive- 
ly in  other  countries  the  description  of  the 
same  will  be  deferred. 

In  Belgium,  Italy  and  Switzerland  two 
types  of  construction  are  employed,  namely, 
superficial  tarring  and  a  pavement  constructed 
by  the  Aeberli  system.  The  methods  used  in 
connection  with  superficial  tarring  are  similar 
to  those  employed  in  France,  in  fact,  they  were 
adopted  from  the  French  practice. 

The  Aeberli  system  of  constructing  a  bitu- 
minous pavement  has  numerous  unique  fea- 
tures. First,  by  means  of  one  machine,  the 
broken  stone  is  dried,  cleaned  and  finally 
passed  through  a  cold  bath  of  crude  tar.  The 
tar  coated  stone  is  then  stored  in  piles  cov- 
ered with  a  blanket  of  sand  3  to  4  ins.  in  thick- 
ness for  a  period  of  from  three  to  six  weeks 
after  which  it  is  used  in  the  ordinary  way  for 
the  construction  of  a  bituminous  macadam 
pavement. 

Austria  for  the  past  five  or  six  years  has 
been  experimenting  with  superficial  tarring 
and  various  types  of  bituminous  pavements 
constructed  by  the  mixing  method.  The  engi- 
neers of  .\ustria.  in  common  with  those  of 
northern  England  and  the  United  States,  have 
to  contend  with  the  disintegrating  effect  of 
the  blows  from  horses'  hoofs  shod  with  shoes 
provided  with  calks.  Those  of  the  Austrian 
horses  are  without  doubt  the  most  disastrous 
in  their  action  on  road  surfaces  as  the  shoe 
is  equipped  with  four  calks  instead  of  two, 
while  the  shape  of  the  calk  is  that  of  a  pyra- 
mid mounted  on  a  prism.  The  resulting  ef- 
fect is  that  on  warm  days  many  bituminous 
surfaces  are  honeycombed  with  perforations. 

In  Germany,  in  addition  to  superficial  tar- 
ring by  hand  and  by  various  types  of  German 
machines  and  the  construction  of  bituminous 
pavements  of  various  types  by  the  mixing 
method,  the  highway  engineers  have  used 
very  extensively  both  for  city  streets  and 
trunk  lines  subjected  to  intense  motor  car 
traffic  a  type  of  stone  block  pavement  known 
as  kleinpflaster.  The  small  stone  sets  used 
are  so  cut  that  when  laid  they  form  circular 
or  parabolic  arcs:  The  stone  blocks  are  laid 
on  a  foundation  of  macadam  or  concrete  with 
a  cushion  coat  of  sand  or  gravel  and  with 
joints  filled  with  sand  or  gravel  and  in  some 
cases  grouted.  Laid  in  circular  arcs,  the  joints 
of  the  pavement  are  continually  broken  from 
the  standpoint  of  traffic  resulting  in  a  surface 
much  smoother  than  ordinary  stone  block  and 
not  as  noisy.  Hundreds  of  miles  have  been 
constructed  throughout  the  empire,  while  its 
future  seems  assured  as  it  is  enthusiastically 
supported  by  the  German  engineers  and  the 
motoring  public.  A  departure  from  the  Ger- 
man practice  is  found  in  Hungary  where  small 
square  blocks  are  laid  in  straight  rows  form- 
ing angles  of  45  degrees  w^'th  the  longitudinal 
axis  of  the  road. 

The  British  engineers  have  expended  large 
sums  of  money  in  the  development  of  many 
types  of  bituminous  surfaces  and  pavements 
adaptable  to  economical  use  on  trunk  lines 
subjected  to  heavy  and  intense  traffic  and  in 
some  cases  as   a   substitute   for  asphalt   com- 
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prime  and  wood  block  on  city  streets.  It  15, 
however,  somewhat  surprising  to  find  t"?^  9'' 
versitv  of  opinion  which  exists  among  Brit- 
ish engineers  when  it  is  remembered  that 
especially  in  England,  bituminous  surfaces  and 
pavements  have  been  constructed  for  many 
years.  However,  remarkable  progress  has 
been  made  both  from  the  standpoints  of  con- 
struction and  maintenance.  If  the  Third  In- 
ternational Road  Congress  is  held  in  I^ndon 
in  1013  as  the  writer  hopes  and  believes  it  will 
be  manv  of  the  differences  of  opinion  will  be 
brought'to  a  focus  at  that  time.  .J^nother  pow- 
erful factor  which  will  tend  to  determine  the 
relative  value  of  many  of  the  varying  types 
of  construction  is  the  new  Road  Board  of 
England,  who  will  control  the  granting  of  gov- 
ernment aid  for  the  construction  and  mainte- 
nance of  trunk  highways.  It  must  not  be  in- 
ferred that  the  writer  consider?  that  one  rem- 
edv  will  eventually  be  found  which  will  be  ap- 
plicable to  all  classes  of  roads  subjected  to 
all  classes  of  traffic,  but,  as  will  be  seen  in  the 
description  of  the  various  methods  used,  dif- 
ferences in  practice  exist  which  are  suscept- 
ible of  assimilation  provided  that  comparative 
tests  are  made  based  on  scientific  principles. 

One  feature  of  English  practice  is  materially 
different  from  the  Continental  practice,  name- 
ly, the  more  general  use  of  refined  tar.  This 
practice  is  not  universal  but  has.  however,  new 
adherents  each  year. 

In   considering   the    various    incthods     cm- 
ployed  in   England  and  Scotland   for  allaying 
dust  and  the  preservation  of  the  road  surface. 
the  use  of  water  and  the  numerous  palliatives 
wtih    which   the   European   market   is   flooded 
will  not  be  alluded  to  in  detail.    One  interest- 
ing and   instructive   characteristic   of   foreign 
practice  will   be  mentioned.     The  use  of  the 
various  palliatives   by   European   engineers   is 
based    on   the   economics   of   dust    prevention 
considered    in    conjunction    with    other    con- 
trolling  factors.     Two    illustrations     will     be 
cited.      .\t    the    birthplace    of     the     campaign 
against  dust  by  the  use  of  superficial  tarring, 
namely,  in  the   principality  of   Monaco,   ordi- 
nary watering  is  used  to  lay  the  dust  on  the 
boulevards  surrounding  the  beautiful  gardens 
in   front   of  the  Monte    Carlo     Casino.     The 
watering  of  these  surfaces  once  per  hour   in 
the  ni'ist  scientific  manner  the  writer  has  ever 
observed  serves  to  allay  the  dust,  cool  the  at- 
mosphere and    furnish  a   road  surface  which 
is   in    harmony   with   its   magnificent   environ- 
ments.    The  other  instance  to  be  cited  is  the 
case  of  the   Bois  dc  Boulogne,  which   is   ad- 
jacent to  the  city  of  Paris.     Its  engineer,  al- 
though allowing  one  of  the  avenues  to  the  race 
course.  Longchamps.  to  be  tar  coated  for  ex- 
perimental purposes,  is  a  firm  believer  in  the 
use  iif   palliatives   for  the  boulevards  of  the 
Bfiis  inasmuch  as  the  surfaces  thus  treated  are 
salisfaclory  from  the  standpoint  of  aesthetics 
and  at  the  same  lime  dustlcss.     The  problem 
of  the  maintenance  of  the  many  miles  of  these 
charming  avenues  is  an  extremely  complicated 
one  which   has  not  as  yet  been  "solved.     The 
avenues  in  many  cases  are  subjected  to  traffic 
which  will  rapidiv  di.sintcgrate  ordinarv  mac- 
adam  treated    with   any   of   the   palliatives   at 
pr   -.  •  t  ..n  the  European  market.     Before  dis- 
11:1      •  :     the    subierl    of    palliatives   the    recent 
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vevtigale  llu-  -   qualities  of  calcium 

chloride  should  be  mriilioned.  The  pith  of  the 
jiiilges'  ciiiiinients  contained  in  the  reports  of 
Srpteinber.  lOnO,  anil  March.  1010,  is  to  the 
effect  "that  the  results  of  the  tests  of  calcium 
rhlnridc  applied  in  granular  form  by  the  dry 
melhiiil  havr  ■-lu.vvn  that  it  is  a  verv  effective 
dust  layer  "bin"  tW  treatintiit  has  the  ill  ef- 
fects iif  causing,  during  the  winter  months, 
an  abnormal  quantity  nf  slirky  mud,  a  decided 
tendency  to  picking  up.  and  n  disinlegraling 
action  upon  the  niaradam  surface.  Xotwith- 
standing  this,  we  are  of  the  opinion  that  the 
process  is  proliably  not  more  iniurious  to 
macadamized  roads  than  the  excessive  water- 
ing now  deninnded  by  the  public  efTertively  to 
lay  the  dust. 

Within  the  borders  of  England  can  be  found 
a  greater  variety  of  methods  of  using  tar  in 
road  construction  than  in  any  other  country 
in  the  world.     Proceeding  from  the  simple  to 


the  complex  the  first  type  which  will  be  con- 
sidered is  superficial  tarring.  Hundreds  of 
miles  have  been  so  treated  either  by  hand 
method  or  by  various  machines  of  the  types 


used  by  French  engineers  but  of  British  de- 
sign Two  notable  diversions  may  be  found 
from  Continental  practice  by  a  thorough  in- 
vestigation of  English  practice.  One  is  the 
oositive  conclusion  on  the  part  of  many  engi- 
neers that  the  use  of  refined  tar  for  a  surface 
coating  is  economical  and  possesses  many  ad- 
vantages over  the  use  of  crude  tar.  One  ad- 
vantage which  is  appreciated  by  motorists  is 
that  a  road  properly  coated  with  refined  tar 
can  be  opened  to  traffic  within  a  few  hours 
after  treatment.  Roads  coated  with  crude  tar, 
however,  mav  have  to  be  closed  to  tratbc  for 
two  or  three  davs.  In  connection  with  the  use 
of  refined  tar  it  is  of  interest  to  note  that  a 
number  of  British  engineers  feel  compelled  to 
use  refined  material  from  the  standpoint  of  . 
the  danger  of  damages  being  claimed  tor  the 
pollution  of  fish  streams  by  the  washings 
from  a  road  surface  treated  with  crude  tar 
The  second  difference  is.  that  the  practice  of 
some  eminent  English  highway  engineers  is 
to  omit  the  surface  dressing  of  sand  or  screen- 
ings as  the  same  is  not  considered  either  nec- 
essarv  or  efficacious. 

The  method  of  using  tarred  sand,  gravel  or 
chips  in  iioth  England  and  Scotland  in  con- 
nection with  the  construction  of  ordinary 
macad.nm  and  bituminous  pavements  is  worthy 
of  consideration.  The  practice  of  many  engi- 
neers is  to  use  the  fine  tarred  material  as  a 
filler,  rather  than  as  a  carpet  or  coating,  thus 
allowing  the  mosaic  surface  of  the  upper  layer 
of  macadam  to  take  the  wear. 

The  durability  of  the  various  types  of  tar 
macadam  roads  constructed  by  the  British  en- 
gineers is  remarkable,  especially,  when  the 
character  of  the  intense  and  heavy  traffic  to 
which  a  large  percentage  of  the  mileage  of 
this  class  of  road  is  sulijected  is  taken  into 
consideration.  This  traffic,  consisting  of  heavy 
motor  vans,  tractors  and  traction  engines  haul- 
ing, in  many  instances,  from  one  to  three 
trailers,  is  unknown  in  the  United  States  and 
on  the  Continent. 

Bituminous  pavements   have  of  course  been 
constructed    for   many   years   previous   to   the 
twentieth   century  but,   at   present,  interest   is 
centered  on  those  types  which  have  been  used 
during  the  past  ten  years.     Two  methods  have 
))een    used   to  a   considerable   extent,   namely, 
the    penetration    method      and      the      mixing 
method.    Two  modifications  of  the  penetration 
method  as  usually  employed    in     the     United 
.States   will   be   mentioned.     Pitchmac   is   con- 
structed   on    a    foundation    of     inferior     stone 
which  has  been  flush  coated  with   bituminous 
material.     On  this  foundation  a  layer  of  \Vi- 
in.  stone,  varying  from  2  ins.  to  4%   ins.   in 
depth,  is  rolled  in  from  one  to  three  courses. 
a  coat  of  bituminous  material  being  applied  to 
each   course,   while   the   surface   is   completed 
with  a  top  dressing  of  chippings.     The  bitu- 
minous mastic  used  consists  of  pitch,  creosote 
oil,   fine    sand    and     other     ingredients.     The 
writer,  while  in  Liverpool,  inspected  many  sec- 
tions of  pitchmac   which   had   been   subjected 
to  severe  traffic   for  manv  years,  one  having 
been  down  nine  years,  and  in  every  case  found 
the  surface  in  excellent  condition.     The  other 
modification  of  the  penetration  method  is  the 
Gladwell  system  which  consists  of  first,  lightly 
rolling  a  thin  layer  of  2-in.  stone  on  a  bed  of 
bituminous  mastic;   second,  painting  with  re- 
fined  tar,  and   third,   filling  the   voids  of   the 
surface  with  mastic,  after  which  the  pavement 
is   rolled  and  at  once  opened  to  traffic. 

In  the  mixing  method  of  constructing  bitu- 
minous pavements  two  variations  from  the 
common  .American  practice  .should  be  noted. 
First,  the  eniplovment  of  a  great  variety  of 
mixers,  some  of  which  are  verv  satisfactory 
in  the  results  secured  judged  from  the  stand- 
points of  economics  and  the  quality  of  the 
mix.  Mixing  machines  of  both  the  batch  and 
continuous  tynes  have  secured  the  attention 
deserved,  bv  British  manufacturers  r^inrtu- 
nately  the  limitations  of  the  various  machines 
and,  in  some  cases,  operating  charges  etc 
have  not  been  ascertained  so  as  to  permit 
.'Vn^ericnn  enfjineers  to  purchase  mnchires 
wi'bout  thorough  investigation.    The  other   V 


version  from  American  practice  is  in  the  ex- 
tensive use  of  slag  since  the  first  successful 
experiments  were  carried  out  twelve  years 
ago.  ."Mthough  Tarmac  or  tarred  slag  has  its 
limitations  as  is  the  case  with  all  classes  of 
pavements,  the  roads  coated  with  a  Tarmac 
surface  which  are  found  all  over  England  are 
generally  excellent  in  character.  In  connec- 
tion with  the  mixing  method  it  ^  should  be 
noted  that  asphalt  either  alone  or  in  combina- 
tion with  tar  and  other  materials  has  been 
successfully  employed  in  the  construction  of 
many  sections  of  bituminous  pavements. 

The  introduction  of  Durax  as  a  substitute 
for  wood  block,  asphalt  comprime  and  other 
bituminous  pavements  and  even  for  ordinary 
stone  block  in  some  cases  has  occurred  during 
the  past  few  years.  Diirax  is  simply  the  klein- 
pflaster  of  Germany  with  the  addition  of  a  bi- 
tuminous cushion  between  the  foundation  and 
the  stone  blocks  and  the  joints  filled  with  a 
bituminous  mastic.  The  city  of  Birmingham 
furnishes  many  examples  of  Durax  pavements 
which  have  been  under  service  for  a  number 
of  years  and  appear  to  be  giving  satisfaction, 
although  subjected  to  heavy  and  intense  traffic. 
Trackways  of  rectangular  stone  blocks  av- 
eraging 12  ins.  wide,  6  ins.  thick  and  of  vary- 
ing lengths  have  been  used  for  many  years  on 
steep  hills  or  where  the  traffic  is  exceptionally 
heavy  in  some  cities  of  England  and  Scotland. 
Trackways  both  of  stone  blocks  and  steel 
girders  laid  in  ordinary  macadam  are  now- 
proposed  by  some  foreign  engineers  as  a  so- 
lution of  the  problem  of  economically  maintain- 
ing macadam  roads  subjected  to  motor  car 
traffic. 

Throughout  the  Continent  and  the  British 
Isles  improved  roads  have  for  many  decades 
received  the  attention  that  their  influence  on 
the  development  of  civilization  justifies.  On 
this  side  of  the  Atlantic  the  highway  engineers 
have  since  the  early  nineties  rapidly  developed 
systems  of  highways  in  many  states,  the  total 
aggregate  being,  however,  comparatively  small. 
Moreover  the  fact  must  be  recognized  that 
highway  engineering  as  an  applied  science  has, 
in  many  parts  of  Europe  since  the  days  of 
Tresaguet,  Macadam  and  Telford  occupied  a 
more  exalted  position  in  the  broad  field  of 
engineering  than  it  has  in  the  United  States. 
It  is  not  surprising,  therefore,  that  today  we 
should  find  in  one  European  country,  France, 
the  most  perfect  system  of  macadam  roads  in 
existence  when  considered  from  the  stand- 
point of  the  average  quality  of  all  its  roads, 
national,  departmental  and  vicinal,  and,  that  in 
another,  namely,  England,  that  the  engineers 
have  successfully  constructed  and  econom- 
ically maintained  with  dustless  surfaces  a 
larger  percentage  of  the  total  milegae  of  its 
roads  than  elsewhere  in  either  hemisphere. 

With  a  heritage  of  thousands  of  miles  of 
well  constructed  macadam  roads  maintained  in 
many  instances  by  systems  of  maintenance 
more  or  less  approaching  that  ideal  established 
by  the  French  Department  of  Roads  and 
Bridges,  the  opening  of  the  twentieth  century 
found  the  European  engineers  in  an  enviable 
position  to  cope  with  the  problems  imposed 
upon  them  by  the  advent  of  that  new  type  of 
traffic,  the  swiftly  moving  motor  car.  From 
foreign  methods  of  constructing  and  maintain- 
ing the  various  classes  of  dustles  surface  the 
American  engineer  should  be  able  to  deduce 
many  lessons  of  value. 

In  conclusion  the  writer  will  call  attention 
to  some  of  the  characteristic  features  of  for- 
eign practice  which  could  advantageously  be 
adopted  in  certain  localities  of  the  United 
States. 

In  marked  contrast  to  the  practice  in  many 
sections  of  the  United  States,  especially  in 
our  municipalities,  is  the  well  established  cus- 
tom of  giving  to  one  department  complete  con- 
trol of  the  design,  construction  and  mainte- 
nance of  roads  and  pavements.  The  practice 
in  many  of  our  cities  of  assigning  the  design 
and  construction  to  the  city  engineer  and  the 
maintenance  to  the  commissioner  of  public 
works  would  not  be  considered  good  practice 
from   the   standpoint   of   economics. 

The  responsibility  for  the  solution  of  engi- 
neering problems  in  Euiope  is  placed  where 
ir  Ivlnngs,  namely,  on  t'  e  chief  engineer.     If 
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his  first  solution  is  not  financially  possible  or 
advisable  another  is  requested,  but  with  prac- 
tically no  interference  on  the  part  of  laymen 
with  the  engineering  features  of  the  problem. 
As  a  direct  result  of  the  above  custom  three 
commendable  features  of  foreign  practice 
have  become  well  established  in  many  coun- 
tries. First,  the  same  thorough  preliminary  in- 
vestigation is  given  to  a  road  problem  as  is 
now  given  to  the  design  of  a  water-works  sys- 
tem or  a  sewage  disposal  plant  in  the  United 
States.  Second,  the  rapidly  developing  prac- 
tice, especially  characteristic  of  the  work  of 
the  leading  municipal  and  county  engineers  of 
England,  of  constructing  that  type  of  surface 
or  pavement  which  is  economically  adaptable 
to  local  conditions  and  environments.  Third, 
the  development  of  economical  systems  of 
continuous  maintenance.  One  feature,  charac- 
teristic particularly  of  the  French  and  English 
systems  of  maintenance,  is  of  special  interest 
to  the  motoring  public,  namely,  the  develop- 
ment of  economical  methods  of  surfacing 
large  areas  with  tar  or  other  compounds  at 
the  beginning  of  the  summer  season.  In 
France  this  means  that  the  bulk  of  superficial 


tarring  is  done  in  May  and  June  while  in  Eng- 
land, due  to  the  rainy  season,  the  work  ex- 
tends into  July.  In  connection  with  superficial 
tarring  it  is  interesting  to  note  that  the  fact 
has  been  established,  based  on  the  best  Eng- 
lish and  French  practice,  that  it  is  possible  to 
tar  paint  macadam  roads  traversing  woods 
without  the  subsequent  formation  of  the  black 
mud  about  which  so  much  has  been  written. 

.A  commendable  feature  of  French  and 
English  practice  is  the  construction  of  trunk 
lines  with  a  greater  width  of  the  metaled  sur- 
face than  is  characteristic  of  the  American 
highway.  This  results,  when  considered  in 
connection  with  the  reduced  crossfall  or 
crown,  in  a  highway  which  is  ideal  from  the 
standpoint  of  modern  traffic  and  more  eco- 
nomical in  maintenance  due  to  the  self  evi- 
dent distribution  of  traffic  over  the  surface 
of  the  road. 

On  the  Continent  and  the  British  Isles  the 
fact  has  become  well  established  that  it  is 
economical  within  certain  limits  to  only  use 
road  metal  of  the  best  quality  for  the  surface 
with  the  result  that  the  greater  part  of  the 
broken  stone  employed  is  hauled   many  miles. 


although  stone  of  inferior  quality  may  be  at 
hand. 

There  arc  many  engineering  features  in 
connection  with  the  design,  construction  and 
maintenance  of  European  roads  that  are 
worthy  of  duplication  by  the  engineers  of  the 
United  States,  but  the  limitations  of  this 
paper  will  not  permit  of  a  discussion  of  tech- 
nical details. 

In  one  field  of  modern  highway  engineering, 
namely,  the  investigation  of  the  effect  of  the 
various  chemical  and  physical  properties  of 
bituminous  materials  on  the  adaptability  of 
the  materials  for  use  in  the  construction  and 
maintenance  of  roads  and  in  the  drawing  of 
specifications  covering  these  properties,  the 
foreign  engineers  recognize  that  .Xmcrican 
practice  is  far  in  advance  of  European.  The 
engineers  on  the  other  side  of  the  .Vtlantic 
expect  that  the  progress  reports  submitted  by 
the  engineers  from  the  United  States  at  the 
Third  International  Road  Congress  in  1913 
will  contain  valuable  information  relative  to 
bituminous  pavements  and  surface  constructed 
and  maintained  with  bituminous  materials  sup- 
plied under  specifications. 


WATER-WORKS    AND     SEWERS     SECTION 


A  Novel  Form  of  Concrete  Reservoir 
Wall  Construction. 

The  construction  of  a  novel  form  of  reser- 
voir wall  for  the  Cobbs  Hill  Reservoir  of  the 
Rochester,  N.  Y.,  water-works  was  described 
by  Mr.  John  F.  Skinner,  Principal  Assistant 
City  Engineer,  in  a  paper  read  at  the  recent 
convention  of  the  New  England  Water-Works 
Association.  Though  this  structure  was  com- 
pleted some  three  years  ago,  its  design  is  so 
uncommon  that  at  least  details  of  its  behavior 
are  of  interest.  We  take  the  following  data 
from  Mr.  Skinner's  paper : 

The  reservoir  is  about  1,500  ft.  long  by  600 
to  700  ft.  wide  and  is  a  sort  of  irregular 
ellipse  in  shape.  It  was  lined  with  concrete 
throughout.  The  bottom  consisted  of  a  3-in. 
course  of  concrete  laid  continuously  in  long 
strips  for  convenience  about  14  ft.  wide.  To 
this  the  waterproofing  was  applied,  which  con- 
sisted of  6  moppings  of  hot  coal  tar  pitch  and 

5  layers  of  single-ply  coal  tar  felt.  .Above 
this  came  the  top  layer  of  concrete  f)  ins. 
thick,  laid  in  1'2-ft.  squares  with  pitch  joints. 
In  anticipation  of  the  cracking  of  the  lower 
layer  of  concrete  directly  beneath  the  joints 
in  the  upper  layer  (due  to  change  of  tempera- 
ture in  the  water)  which  might  result  in  a 
fault  and  a  rupture  of  the  waterproofing  layer, 
the  lower  layer  of  concrete  was  thickened  to 

6  ins.  beneath  the  joints  in  the  upper  layer, 
and  steel  reinforcement  was  placed  transverse- 
ly to  the  line  of  the  joint  in  this  thickened 
portion.  An  interesting  laboratory  experiment 
extending  over  a  long  period  with  the  tem- 
peratures changed  artificially  indicated  this 
method  of  treatment. 

The  reservoir  wall,  constructed  in  separate 
blocks  of  mass  concrete  20  ft.  in  length,  rests 
upon  a  foundation  course  about  18  ins.  in 
depth  laid  in  blocks  10  ft.  long.  The  trans- 
verse joint  between  the  foundation  blocks  was 
offsetted  6  ins.  from  the  joint  between  the  wall 
blocks,  so  that  a  reduction  in  the  length  of  a 
wall  block,  due  to  contraction,  would  not  crack 
the  foundation  block  beneath  the  joint.  The 
waterproofing  of  the  bottom  of  the  reservoir 
was  carried  under  the  toe  of  the  wall  for  2 
ft.  At  the  joints  between  the  wall  blocks  it 
was  carried  .3..")  ft.  further  to  connect  with  the 
stop-water  or  key-way  between  the  wall  blocks. 

This  key-way  consisted  in  a  channel  S  ins. 
square,  set  diamond-wise,  1  ft.  from  the  face 
of  the  wall,  half  in  one  block  and  half  in 
the  next.  This  opening  was  filled  with  clay 
and  sand,  rammed  with  a  light  pile  driver 
specially  constructed   for  the  purpose. 

These  20-ft.  wall  blocks  contained  lOfl  cu. 
yds.  of  concrete.  .A  central  passage  was  left 
through  the  wall  which  saved  about  1  cu.  yd. 
per  lin.  ft.  This  passage  is  for  inspection, 
the  wall  being  .S..t  ft.  in  thickness  both  in  front 


and  back  of  the  opening.  A  tell-tale  pipe  1  in. 
in  diameter  was  built  into  the  foundation 
weather  amounts  to  about  20,000  gals,  per  day ; 
in  warm  weather,  it  is  scarcely  appreciable. 
Recent  gagings  show  less  than  1  gal.  per  min- 
ute for  the  3,600  lin.  ft.  of  wall. 

It  was  qriginally  intended  to  make  a  con- 
crete of  screened  sand  and  gravel,  but  early 
blocks  every  20  ft.  said  pipe  at  one  end,  open- 
ing into  the  tunnel  passage  and,  at  the  other 
end,  into  the  sand  and  gravel  beneath  the  toe 
of  the  foundation  block,  the  purpose  being  to 
indicate  by  a  jet  of  water  into  the  tunnel  if 
a  break  occurred  in  the  lining  near  the  foot 
of  the  wall.  Up  to  the  present  time  no  indi- 
cation of  this  kind  has  been  recorded.  This 
tunnel  is  7  ft.  high,  and  is  lighted  by  elec- 
tricity.    The  leakage  through  the  joints  in  cold 
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in  the  work  this  was  changed  to  run-of-bank, 
the  latter  being  uniformly  good.  Volumetric 
measurements  of  voids  in  the  material  were 
made  daily  during  the  construction  of  con- 
crete and  it  was  found  that  1  bag  of  cement 
to  6  cu.  ft.  of  sand  and  gravel  produced  a 
concrete  a  trifle  denser  than  an  artificial  mix- 
ture of  1  cement,  2V2  sand  and  .5  clean  gravel: 
The  wall  blocks  were  generally  built  in  two 
shifts,  no  stop  being  allowed  until  2  ft.  above 
top  of  the  tunnel.  Some  blocks  were  made 
in  a  single  shift.  They  were  built  alternately, 
the  intermediate  blocks  being  constructed  after 
the  first  forms  had  been  removed.  The  con- 
crete was  prepared  in  a  Hains'  mixer,  dumped 
into  yard  buckets  on  cars  hauled  by  locomo- 
tives and  then  handled  by  a  McMyler  crane. 
Ten  forms  were  built  for  the  wall  blocks  and 
used     repeatedly,    as     180     blocks    were    con- 


structed. The  material  w-as  brought  to  the 
mixer  on  a  belt  conveyor  and  the  concrete 
for  the  bottom  was  hauled  on  an  industrial 
track  by  a  home-made  gasoline  motor. 

The  area  of  the  water  surface  in  the  reser- 
voir, when  filled,  is  18.6  acres,  and  the  maxi- 
mum depth  of  water  is  25  ft.  Its  contents  is 
about  144,000,000  gals.  Mr.  Frederick  P. 
Stearns  was  consulted  in  the  preparation  of 
the  plans  and  specifications,  and  Messrs.  Dow 
&  Smith  were  retained  in  connection  with  the 
pitch  waterproofing,  and  Olmstead  Brothers  in 
connection  with  the  landscaping.  The  reser- 
voir has  been  in  constant  operation  since  its 
construction  and  has  proved  satisfactory  both 
in  design  and  workmanship. 


Some   Costs   of   Operation   of   the   Al- 
bany, N.  Y.,  Filter  Plant. 

The  filter  plant  at  Albany.  X.  V.,  comprises 
eight  slow  sand  filters  constituting  the  original 
plant,  and  a  preliminary  filtration  plant  of  16 
units  each  of  810  sq.  ft.  filtering  area  which 
was  put  in  operation  Oct.  29,  1908.  In  the 
report  of  H.  J.  Deutschbein,  Superintendent, 
for  the  year  ending  Sept.  80,  1909,  the  cost 
of  operating  this  plant  from  Oct.  3,  1908,  to 
Oct.  2,  1909,  during  which  period,  5,059  mil- 
lion gallons  were  filtered,  was  as  follows : 

Cost  per 
million 

Pumping   Station:  Total.       gals. 

Engineers  and   firemen $7,962.18     $1.57 

Incidental    labor    S15.S7       0.16 

Coal     7.292.87       1.43 

Oil    305.86       O.OB 

Repairs  and  supplies 1,694.73       0.33 

Ice 12.95       0.02 

Total    ; $18,084.46     $3.57 

Preliminary  Filters: 

Attendants    $2,337.81     $0.46 

Removing,  washing  and  repl.icing 

sand     644.29       0.13 

Total    S2.9S2.10     $0.59 

Slow  Sand  Filters: 

.Scraping  beds  $    779.41     $0.16 

Removing  scraped  sand  from 
beds    2.329.03       0.46 

Wasiiing   dirty   sand      (for     labor 

only — water  used  not  charged) . .      502.76       0.09 

Restoring  washed  sand  to  filters..      676.05       0.13 

Forking  beds  to  obviate  com- 
pacted sand  layer 274.29      0.05 

Removing     sand     from     court     to 

storage  pile    764.44       0.15 

Removing  ice  from  filters 211.28      0.04 

Removing,  washing  and  restoring 
14.134  cubic  yards  of  sand  (en- 
tire sand  layers  in  filters  1,  3, 
6  and  7)    3.872.10      0.77 

Incidental  labor,  repairs,  etc 546.94      0.11 

Supplies   1,323.64       0.26 

Ice 12.95       0.01 

Total    ; .$11,297.89  $2.23 

Laboratory: 

Chpmist    $1,550.00  $0.31 

Laboratory  help  1,926.36  0.38 . 
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Supplies   660.48  0.13 

Gas.  86'  gasoline  for  gas  plant...      168.00  0.03 

Ice    2o.90  0.01 

Total   $4,330.84  $0.86 

Superintendence  1.911.52  038 

Grand   total    $38,606.81  $7.63 


Results    of    Experiments    on    Double 

Filtration  at  the  Albany,  N.  Y., 

Water-Works. 

.An  appropriation  of  $400,000  was  made  by 
the  city  of  .Albany,  N.  Y.,  in  1905,  for  im- 
provement of  the  water  supply.  When  the 
improvements  were  first  contemplated  it  was 
intended  to  increase  the  filtration  plant  by 
adding  4  new  filters  to  the  8  slow  sand  filters 
in  operation,  but  as  the  matter  of  increasing 
the  supply  came  before  the  puljlic.  a  demand 
came  from  those  consumers  taking  water  from 
gravity  supplies  independent  of  the  filtered 
supply  that  they  should  also  be  supplied  with 
filtered  water.  The  problem  of  supjilying  the 
entire  city  with  filtered  water  with  the  limited 
appropriation  at  hand  was  then  considered. 
The  average  daily  consumption  of  water 
throughout  the  city'  in  1904  was  about  20,000,- 
000  gals.,  of  which  about  1.3,000,000  gals,  was 
filtered  water  from  the  Hudson  River,  and 
about  7,000,000  gals,  was  unfiltered  water  from 
gravity  sources.  While  the  capacity  of  the 
filtration  plant  has  averaged  between  13,000.- 
000  and  14,000,000  gals,  per  day,  at  certain  low 
water  stages  of  the  river  occurring  during 
the  winter  seasons  when  the  organic  matter 
in  the  water  was  excessively  high  and  the 
filters  worked  least  efficiently,  the  capacity  of 
the  filtration  plant,  owing  to  the  shortening 
of  the  runs,  has  been  limited  to  about  I'2,000,- 
000  gals,  per  day.  The  construction  of  4  more 
filters  would  have  increased  the  capacity  of 
the  plant  to  an  average  of  20,000,000  gals'  per 
day  throughout  the  year,  with  about  18,000,000 
gals,  per  day  during  critical  periods.  Were 
the  entire  city  to  be  supplied  with  filtered  wa- 
ter from  12  filters,  it  is  readily  seen  that  as 
great  a  shortage  of  filtered  water  would  then 
occur  as  had  already  existed  prior  to  1904.  It 
was  therefore  necessary,  if  possible,  to  find 
other  means  of  increasing  the  capacity  of  the 
filtration  plant  than  by  additional  slow  sand 
filters  if  the  work  was  to  be  done  within  the 
means  then  at  hand. 

In  the  spring  of  190.5  the  attention  of  the 
writer  wa«  directed  to  the  preliminarv  filters 
about  to  be  installed  at  Philadelphia  under 
the  charge  of  John  W.  Hill,  Chief  Engineer  of 
the  Bureau  of  nitration,  and  upon  examining 
the  results  obtained  with  a  somewhat  similar 
w.iler.  It  was  decided  to  make  a  series  of  ex- 
pernncnts  to  test  the  practicability  of  oper- 
atmg  preliminary  filters  in  connection  with  the 

•Abstract  from  a  paper  by  Wallace  Grcenatch 
in  thp  AnnunI  Report  for  1909  of  the  Bureau  of 
S^.n/^Hn.'^i';"",'-   •""     ■*'••   *"■■   "•   J-   Deutschbein, 


TABLE  I  —DEPTHS  OF  WATER  AND  DEPTHS  AND  SIZES  OF  SAND  AND  GRAVEL  IN  EACH 
SERIES  OF  RUNS  OF  THE  EXPERIMENTAL  PRELIMINARY  FILTER. 


Series. 


A 

B 

C 

D 

B 

F 

G 

H 

I   . 

J 

K 

L 

M 

N 

O 

P 

Q 


Depth 
of  water. 
Inches. 
33 

39 

45% 

29 

29 

29 

29^4 

27 

26 

27y4 

26 

41 

41 

4014 

42 

451/2 

47^ 


Depth. 
Inches. 

31% 

25% 

19% 

12 

12 

12 

15 

17% 

18% 

nVi 

19 

21% 

21% 

25 

20% 

12 

10 


Effective 

size. 

Uniformity 

Depth. 

Millimeters. 

coefficient. 

Inches. 

0.33 

2.1 

9 

0.35 

1.6 

9 

0.57 

1.7 

9 

0.60 

1.6 

32% 

0.47 

1.5 

32% 

0.41 

1.3 

32% 

0.29 

1.6 

29 

0.34 

1.6 

29 

0.37 

1.5 

29 

0.46 

1.7 

29 

0.40 

1.5 

28% 

0.41 

1.5 

11 

0.41 

1.5 

11 

0.41 

1.5 

&Vi 

0.38 

1.7 

11 

0.40 

1.7 

16 

0.42 

2.2 

16 

Gravel.- 


Size. 
Inches. 
1-16  to  Vi 
1-16  to  Vi 
1-16  to  Vi 
1-16  tol 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  3 
1-16  to  1 
1-16  to  3 
1-16  to  3 
1-16  to  3 


existing  slow  sand  filters.  Experimental  filters  ^ 
were  thereupon  erected  in  the  engine  room  of 
the  filtration  plant  pumping  station.  The  fil- 
ters were  started  about  Nov.  1,  1905,  and  con- 
tinued with  but  few  interruptions  until  Aug. 
19,  1907,  a  period  of  over  21  months. 

The  object  of  the  experiments  was  to  deter- 
mine if  it  was  possible,  by  means  of  prelim- 
inary filtration,  to  increase  the  rate  of  oper- 
ating the  existing  slow  sand  filters  from  .3,000,- 
000  to  (j.000,000  gals,  per  acre  per  day  and  still 
furnish  water  of  equally  as  good  quality.  The 
preliminary  filter  considered  was  of  the  ordi- 
nary mechanical  type  which,  owing  to  the 
large  amount  of  bacteria  and  organic  matter 
usually  present  in  the  water,  it  was  thought 
could  be  operated  at  high  rates  as  a  biological 
filter  without  the  use  of  any  coagulent.  It 
might  be  well  to  state  here  that  experience  in 
the  operation  of  the  slow  sand  filters  had 
show-n  that  the  most  difficult  water  to  filter 
and  which  caused  the  shortest  runs  usually 
occurred  during  the  low  water  stages  of  the 
river  when  the  pollution  was  more  concen- 
trated. The  water  from  the  back  channel 
was  also  greatly  affected  by  wind  and  tidal 
influences  carrying  sewage  pollution  from  the 
city  sewers  to  the  intake. 

Troubles  from  excessive  turbidity  of  the 
water  have  been  of  rare  occurrence'  in  the 
history  of  the  plant,  as  the  floods  are  ordi- 
narily of  short  duration.  Diiring  the  ten 
years'  operation  of  the  filters  the  highest  tur- 
bidity ever  reached  was  600  parts  per  million. 

The  application  of  preliminary  filtration  at 
.Albany  lias,  therefore,  to  deal  principally  with 
the  removal  of  an  excessive  amount  of  or- 
ganic pollution  rather  than  w^ith  the  removal 
of  turbiditv,  as  was  the  case  at  Washington, 
where  preliminary  filtration  was  deemed  of 
little  practical  value  in  removing  the  very  fine 
clay  particles.  In  this  respect  the  experiments 
made  at  .Albany  confirm  the  results  obtained 
at  Washington. 

The  original  plan  in  arranging  the  experi- 
mental filters  was  to  pump  the  raw  water 
directly  into  the  preliminary  filters  and  allow 


(he  effluent  to  pass  through  the  sedimentation 
Oasin,  which  would  act  as  an  equalizer  between 
the  preliminary  and  slow  sand  filters.  With 
this  plan  but  one  pumpage  would  have  been 
required. 

In  the  series  .A.  to  K.  runs  of  the  pre-filter 
and  the  series  X.  runs  of  the  slow  sand  filter, 
which  were  begun  on  Oct.  30,  1905,  and  com- 
pleted on  Jan.  30,  1900,  the  raw  water  was 
pumped  directly  on  the  pre-filter.  During  this 
period  floods  of  high  turbidities  (.350  parts 
per  million)  were  experienced  on  Dec.  4, 
1905,  and  again  on  Jan.  24,  1906,  at  which 
time  it  was  found  impracticable  to  operate 
the  pre-filter,  owing  to  the  excessive  amount 
of  suspended  matter  carried  by  the  floods. 
The  suspended  matter  quickly  formed  an  im- 
pervious blanket  on  the  surface  of  the  sand 
and  shortened  the  runs  so  that  sufficient  pre- 
filtered  water  to  wash  the  filter  could  not  be 
obtained.  The  size  and  depth  of  the  sand 
on  the  pre-filter  was  repeatedly  changed  in  a 
vain  effort  to  obtain  a  suitable  size  which 
could    handle    the    flood    water    satisfactorily. 

.After  the  flood  of  Jan.  24,  1906,  the  at- 
tempt to  pump  directly  on  the  pre-filter  was 
abandoned,  and  the  plant  remodeled  to  allow 
of  12  hours  sedimentation  previous  to  pre- 
filtration. 

The  experiments  were  started  again  on  Feb. 
(7,  1906,  and  continued  with  practically  the 
same  arrangement  until  .Aug.  19,  1907,  when 
the  plant  was  dismantled  to  make  room  for  a 
new  pump  and  engine  to  be  installed  in  the 
station. 

Preliminary  Filter. — The  preliminary  filter 
was  an  ordinary  mechanical  filter  made  of  a 
«heet  steel  tank  (\.o  ft.  in  height,  2.6  ft.  in 
diameter  and  having  a  filtering  area  of  6  sq.  ft. 
Loss  of  head  was  measured  bv  the  difference 
of  water  level  in  two  glass  tubes,  one  tapped 
into  the  side  of  the  tank  above  the  sand  and 
the  other  connected  to  the  main  effluent  pipe. 
A  constant  water  level  was  maintained  by  an 
overflow  in  the  side  of  the  tank  5  ins.  below 
(he  top,  a  slight  excess  of  water  being  at  all 
times  pumped  onto  the  filter. 


TABLE  II. 


■SUMMARY   OF   RESULTS  OF  OPERATION   OP   EXPERIMENTAL  PRELIMINARY  FILTER 


Loss  of  Head 


•Wash  Water. - 


-  Turbidity.- 
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H 

C 

D 

E 

F 

O 

H 
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J   . 

K 

L  . 
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O  . 
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Q  . 


6 

y. 

18 
21 


14 

14 

12 
2 
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2 
120 
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SO 
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Q 

Oct.    SO,  1905 
Nov.  11,  190S 


Doc. 
Dec. 
Doc, 
Dec, 
Dec. 
Jnn, 
Jnn. 
Jnn. 
Jiin. 


1905 
lOOE 
8,  1905 
12.  1906 
16.  1905 
10,  1906 
16,  1906 
24,  1906 
27,  1906 


Feb,  17,  1906 
Apr.  27,  1906 
Mny  4.  1906 
Nov.  10,  1906 
Apr.  12.  1907 
Aug.  1.  1907 


Avernges,  series  L  to  Q. 


J2 

14.1 
23.4 

0.6 
10.9 
94.0 
91.9 
42.2 
65.5 
13.2 

4.8 
71.6 

68. 6 
36.2 
33.3 
51.6 
71.5 

3L9 


1.13 
0.97 
0.64 
0.23 
0,67 
0.46 
0,98 
0,89 
0,67 
0.49 
0.62 

T36 
0,91 
1.25 
1,75 
1.27 
0.66 

1.42 


In  scries  A  to  K  InelUBlve.  raw  water  from 
In  seri.,-s  L  to  Q  Inclusive  "    ' 


4.44 

4.85 
5.28 
4.63 
4.40 
5.00 
5.05 
4.81 
5.09 
4.12 
4.62 

4.97 
3.34 
6.01 
4.97 
5.02 
5.00 


88.3 

82.0 
85.5 
81.2 
85.5 
85.5 
85.5 
85.5 
84.3 
84.8 
85.5 

"iii 

85.5 
85.5 
88.6 
107.3 
89,5 

91.0 


T3  rt 
o  I. 

><  a. 

51. 8.) 

80.09 

1.84 

37.01 

338.20 

327.51 

150.58 

233.53 

46.17 

17.10 

264.65 

115.68 
244.05 
129.05 
122.91 
230.44 
266.57 

143.62 


h 

3.5 
4.1 
93.0 
4.9 
0.8 
0.8 
1.8 
1.0 
5.1 
8.8 
1.2 

4.5 
1.3 
2.8 
7.1 
2.9 
2.9 


6 

10 
5 
5 

7 


5 
10 

15 
10 
13 
24 

20 
18 

IS 


>£ 

0.99 
1.05 
1.05 
1.13 
1.21 
1.26 
1.10 
1.19 
1.00 
1.01 
1.03 

0.99 
0.98 
0.97 
1.09 
1.03 
1.36 

1.09 


15 

173 

350 

264 

46 

35 

15 

9 

157 

188 

35 

73 
11 
15 
46 
20 
14 


■iJi^Kt^r'fi'iiju'- -jK  xp^iks^h^^^  --'^ 


E 

H 

6 

49 

100 

94 

28 

18 

5 

3 

26 

88 

18 

28 
2 
2 

14 


11 


a. 

60, 
71. 
71. 
66. 
50. 
48. 
66. 
66. 
63. 
58. 
48. 

61. 
81. 
86. 
69. 
60. 
85. 


68.2 


a 
a 
< 

3.340 

52.310 

66.700 

75,480 

147.000 

212.000 

143. S60 

17S.0C0 

95.100 

54.050 

56,500 

85,820 
23,350 

7,100 

102,870 

13,830 

2,260 

49.S00 


E 

K 

430 
16.300 
30,400 
47,950 
96,000 
88,000 
45,100 
61.500 
33.600 
38.200 
21.550 

20.230 
3.100 
1.100 
9,290 
1,570 
520 

6.600 


Cl< 

87.1 
68.9 
54.4 
36.4 
34.7 
5S.5 
68.7 
65.4 
64.7 
29.4 
62.1 

76.4 
86.5 
84,5 
91.1 
88.6 
77.0 

86.7 
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TABLE  III.— SUMMARY  OF  RESULTS  OF  OPERATION  OF  EXPERIMENTAL  SLOW-SAND  FILTER  RECEIVING  EFFLUENT  FROM 

EXPERIMENTAL  PRELIMINARY   FILTER. 

Sand  Scraped  at 
Yield. Turbidity. Bacteria. End  of  Run. 


>l 

u 

•a 

a 

C 

c 

'^ 

0 

3 

ci 

u 

m 

& 

-Applied. - 


■  Applied.  • 


SS. 


SERIES  X. 


X 32.35  3.75  3.85  4.32 

X 37.50  3.70  3.90  4.00 

X 15.65  3.65  3.95  1.90 

Y 25.26  3.25  4.50  4.00 

Y 31.00  3.17  4.58  4.00 

Y 103,92  3.03  4.72  4.00 

Y 66.75  3.02  4.73  4.00 

Y 26.67  2.S6  4.89  4.00 

Y 38.69  2.69  5.06  4.00 

Y 35.68  2.58  5.17  4.00 

Y 33.04  2.40  5.35  4.0O 

Averages    45.13  2 

Z 15.37  2.40  5.35  4.00 

Z 25.40  2.40  5.35  4.00 

Z 42.42  2.40  5.35  4.00 

Z 9.48  2.40  5.35  4.00 

Z 26.97  2.40  5.35  4.00 

Z 14.90  2.40  5.35  4.00 

Z 25.71  2.40  5.35  4.00 

Averages    22.89  2.40  5.35  4.00        5.77 


4.72 
5.35 
5.34 

5.63 
5.62 
5.84 
5.82 
5.42 
5.6X 
5.65 
5.65 


152.57 

204.72 

83.57 


90 
45 
85 


SERIES    Y. 


142.18 
174.35 
607.41 
388.29 
144.54 
217.91 
201.52 
186.65 


70 

220 

65 

3 

1 

100 


12.8 

9.4 

22.5 

23.4 
40.0 
3.7 
1.0 
1.0 
4.3 
24.8 
2.6 


97.2 
96.9 
97.5 

99.2 

97.8 

98.1 

100.0 

iOO.O 

100.0 

98.8 

100.0 


111,000 
133,000 
56,000 

127,000 

29.300 

16,900 

1.800 

17,000 

126.500 
32,000 
12.400 


130 
15,800 
12,000 

7,400 
2,300 

100 
48 

ISO 

eoo 

500 
120 


9,040 
52.680 
24.870 

50,450 

9,690 

1.460 

310 

5,190 

27,630 
6,170 
1,900 


96.5 
99.8 
99.5 

99.4 
98.9 
97.0 
91.0 
98.7 
98.8 
98.9 
98.9 


0.62 
0.69 


0.90 

1.75 
1.04 
0.88 
2.00 
1.37 
2.10 


82.8 
93.1 


120.8 
235.5 
139.8 
113.0 
269.0 
184.9 
282.0 


II 

P." 


0.54 
0.45 


0.85 
1.35 
0.23 
0.29 
1.86 
0.85 
1.40 


4. 83        4.00       5.71 


5.40 
5.60 
5.71 
5.94 
5.94 
5,94 
5.94 


7.86        220 
SERIES   Z. 


9.5         98.6       127,000 


83.03 
142.16 
242.16 

56.28 
160.18 

88.48 
152.75 

132.15 


7 

70 

90 

4 

5 


90 


1.8 
24.2 
11.1 
2.7 
3.0 
4.4 
2.5 

7.7 


100.0 
100.0 
95.8 
100.0 
100.0 
100.0 
100.0 

98.4 


19,500 
53.500 

6.000 

11,000 

12,750 

750 

1,250 

53,500. 


48 

300 
550 
175 
1.100 
125 
200 
175 

125 


8,855  99.0  1.43       192.8       0.72 

2,630  98.4  Harrowed  10"  deep 

9,850  99.3  Harrowed  10"  deep 

1,270  98.3  Harrowed    4"  deep 

3,880  94.9  Harrowed    2"  deep 

2,770  9S.S  Harrowed     i"  deep 

410  79.6  Harrowed-    4"  deep 

470  90.0  Harrowed    4"  deep 

2,690  98.0  At  beginning  of  run 


At  the  beginning  of  the  experiments  the 
wash  water  overflow  consisted  of  a  "2%  in. 
opening  in  the  side  of  the  tank.     At  the  be- 

. ginning  of  series  I  the  overflow  was  changed 
to  a  conical  funnel  placed  in  the  center  of 
the  tank,  and  which  could  be  raised  or  low- 
ered to  give  any  desired  distance  above  the 
gurface  of  the  sand. 

The  rate  of  filtration  was  controlled  by  an 
orifice  can  in  which  a  constant  head  was  main- 
tained by  a  float  valve.     The  rate  was  varied 

■  by  means  of  annular  brass  discs  of  different 
sizes  screwed  into  the  bottom  of  the  can.  The 
different  discs  were  carefully  calibrated  be- 
fore the  experiments  were  begun. 

In  series  A  to  M,  inclusive,  the  wash  water 
and    collector    systems    were    independent    of 

•each  other.  The  latter  consisted  of  a  2-in. 
pipe  tapped  into  the  center  of  the  bottom, 
the  opening  of  which  was  protected  by  a 
screen,    and    the    entire    bottom    of    the    filter 

■covered  with  graded  sizes  of  gravel  on  which 
rested   the   filter  sand.     The   wash   water   sys- 

"tem  consisted  of  a  2-in.  wrought-iron  pipe 
manifold  with  %-in.  brass  pipe  laterals  spaced 
4%  ins.  apart  and  of  varying  lengths  to  con- 
form to  the  circular  bottom  of  the  tank.  Slots 
1/32   in.   in   width   were   sawed   into   the   tops 

■of  these  laterals,  giving  an  area  of  about  2/10 
sq.  in.  per  square  foot  of  filtering  area.     The 

■■manifold  was  tapped  through  the  side  of  the 

"tank  about  6  ins.  above  the  bottom  in  a  man- 
ner similar  to   that   proposed   for  the   prelim- 


inary filters  at  Philadelphia.  Pre-filtered  wa- 
ter was  used  for  washing  the  filter. 

In  series  N  to  Q,  inclusive,  a  single  mani- 
fold system  was  used  for  collecting  and  wash- 
ing. Fourteen  brass  strainers,  having  throats 
5/16  in.  in  diamater  and  placed  on  the  under 
sides  of  the  pipes,  were  substituted  for  the 
slotted  brass  pipes  used  in  the  preceding  series. 
The  reason  for  this  change  was  to  prevent  the 
excessive  loss  of  head  caused  by  the  silting 
of  gravel  below  the  wash  water  pipes. 

The  depths  of  water  over  the  sand  and  the 
depths  and  sizes  of  the  sand  and  gravel  in 
each  series  of  runs  of  the  preliminary  filter 
are  shown  in  Table  No.  I,  The  sand  used  in 
runs  A  to  E  was  a  practically  pure  quartz  sand 
such  as  is  ordinarily  used  in  mechanical  filters. 
The  sand  used  in  runs  F  to  Q  was  taken  from 
the  slow  sand  filters  of  the  Albany  filtration 
plant,  and  was  a  mixture  of  quartz  with  quite 
a  large  proportion  of  shale.  A  summary  of 
each  series  of  runs  and  the  average  results 
of  series  L  to  Q,  inclusive,  are  given  in  Table 
II. 

PRELIMINARY  FILTER  RUNS. 

Series  A  to  K,  as  above  stated,  were  in- 
effectual attempts  to  find  a  combination  of 
depths  and  sizes  of  sand  which  could  success- 
fully filter  the  raw  water  during  floods  with- 
out previous  sedimentation,  and  may  be  passed 
over  without  further  explanation. 

Series  L. — For  the  first  time  water  which 
had  settled  for   12  hours  was  applied  to  the 


•TABLE  IV,— COMPARISON  OF  MONTHLY  AVERAGES  OF  BACTERIA  PER  CUBIC  CENTI- 
METER BETWEEN  THE  ALBANY  FILTRATION  PLANT.  OPERATED  AT  A  RATE  OF  3.000.- 
000  GALS.  PER  ACRE  PER  D.-^.Y.  WITH  24  HOURS'  SEDIMENTATION.  AND  THE  EXPERI- 
MENTAL PLANT,  WaTH  12  HOURS'  SEDIMENTATION.  PRELIMINARY  FILTERS  AND 
SLOW-SAND  FILTER.   OPERATED  AT  A  RATE  OF  6,000.000  GALS.  PER  ACRE  PER  DAY. 


Albany  Filtration 

Plant. 

—Experimental  Plant. 

Raw 

Settled 

Pure 

Raw 

Settled 

Effluent 

water 

water 

water 

water 

water 

Effluent 

from 

from 

from 

from 

from 

from 

from 

slow 

Month. 

back     sedimentation 

filtered 

back 

settling 

preliminary 

sand 

channel. 

basin,      water  basin. 

channel. 

tank. 

filter. 

filter. 

March,   1906 

133.480 

112.440 

706 

132,730 

115,210 

36.000 

151 

Arril,  1906 

77,420 

65,250 

155 

76,240 

60.320 

4.810 

72 

Mav,   1906 

15,800 

10,670 

37 

15,800 

13.210 

2,250 

48 

June,   1906 

4.520 

2,980 

34 

4.690 

3,190 

358 

38 

July.    1906 

2,090 

1,370 

22 

2,170 

1.740 

163 

25 

August.   1906 

2.740 

1,670 

22 

2,880 

2.070 

121 

36 

September.   1906 

8.280 

4,060 

24 

8,070 

3.990 

445 

20 

October,  1906 

38.350 

23.440 

227 

36,470 

31.880 

4,235 

67 

November.   1906 

67.910 

52.390 

341 

74,500 

52.090 

15.570 

337 

December,  1906 

645.500 

552,020 

2.783 

574.980 

406.420 

25.440 

144 

January,   1907 

127,560 

109,060 

443 

123,690 

87.170 

4.660 

48 

February,   1907 

28,000 

25.850 

116 

35.020 

30.430 
68.000 

1,800 
8.070 

13 

Averages 

97,100 

81,100 

416 

91.600 

78 

Efficiencies    

16.48% 

99.49% 

25.76% 

88.13% 

99.03% 

Plant  efficiencies. 

99.57% 

99.91% 

pre-filter.  The  gravel  for  this  series  was  all 
new  and  was  graded  in  four  layers,  as  fol- 
lows :  Bottom  layer,  bVz  ins.  of  3-in.  to  VA- 
in.  gravel;  second  layer,  2  ins.  of  1%-in.  to 
%-in.  gravel;  third  layer,  V/2  ins.  of  %-in.  to 
3/16-in.  gravel ;  upper  layer,  2  ins.  of  3/16  to 
1/16-in.  gravel.  The  second  layer  was  2%  ins. 
thick,  and  had  an  effective  size  of  0.41  mm. 
with  a  uniformity  coefficient  of  1.-5.  The  water 
over  the  sand  was  41  ins.  in  depth.  The  wash 
water  overflow  consisted  of  a  10-in.  funnel 
with  its  rim  placed  lOV^  ins.  above  the  sand. 

This  series  was  tegun  on  Feb.  17,  1906,  and 
continued  to  April  26,  1906,  during  which 
period  three  floods  were  experienced.  The 
first  flood  occurred  on  March  3rd  to  6th,  with 
a  maximum  turbidity  of  360  in  the  raw  w-ater 
and  220  after  sedimentation.  The  maximum 
turbidity  in  the  pre-filter  effluent  was  GO  parts 
per  million.  The  second  flood  occurred  from 
March  28th  to  April  3rd,  and  gave  a  maxi- 
mum turbidity  of  460  in  the  raw  w-ater  'hnd 
260  after  sedimentation,  while  the  pre-filter 
efifluent  reached  a  maximum  of  80  parts  per 
million.  The  third  flood  occurred  from  April 
11th  to  18th,  and  gave  a  maximum  turbidity 
of  420  in  the  raw  water  and  270  after  sedi- 
mentation, while  the  pre-filter  effluent  reached 
a  maximum  of  110  parts  per  million. 

Owing  to  the  absence  of  a  large  amount  of 
suspended  matter  in  the  applied  water,  the  pre- 
filter  was  able  to  handle  the  flood  water  quite 
successfully,  although  the  wash  water  used 
at  times  was  rather  high,  varying  from  1  to 
12  per  cent,  and  averaging  4,5  per  cent.  The 
reduction  in  turbidity  varied  from  17  to  84 
per  cent,  and  averaged  about  62  per  cent. 
The  reduction  in  bacteria  varied  from  about 
40  to  99  per  cent,  and  averaged  76  per  cent 
during  the  series.  The  runs  varied  from  15 
to  68  hours  in  length,  with  an  average  of  32,5 
hours,  and  filtered  an  average  of  115.680,000 
gals,  of  water  per  acre  per  run  while  oper- 
ating at  a  rate  of  85,500,000  gals,  per  acre  per 
day.  The  successful  operation  of  the  pre- 
filter  during  the  freshets  in  the  river  showed 
the  importance  of  sedimentation  in  removing 
the  heavy  suspended  matter  from  the  raw 
water  before  applying  it  to  the  pre-filter. 

At  the  end  of  this  series,  the  sand  and 
gravel  were  removed  from  the  filter  for  ex- 
amination. A  few  mud  balls  were  found  in 
the  sand  while  the  gravel,  below  the  wash 
water  system,  was  found  to  be  badly  clogged 
with  a  slimy  deposit  w-hich  the  washing,  of 
course,  could  not  remove. 

Series  JV. — Before  beginning  this  series  the 
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former  wash-water  system  was  removed  and 
a  new  manifold  system  substituted  in  which 
the  strainers  were  placed  on  the  lower  sides 
of  the  pipes  to  wash  the  underlying  gravel. 

The  gravel  was  placed  in  5  layers,  graded 
as  follows :  Bottom  layer,  3  ins.  of  I  to  %- 
in.  in  size;  second  layer,  2  ins.  of  %  to  5/16- 
in.  in  size;  third  layer,  1.3  ins.  of  5/16  to  3/16- 
in.  in  size ;  fourth  layer,  1  in.  of  3/lC-in.  to 
H-in.  in  size;  top  layer,  of  %  to  1/16-in.  in 
size.  The  sand  layer  consisted  of  25  ins.  of 
sand  having  an  effective  size  of  0.41  mm.  and 
a  uniformity  coefficient  of  1.5.  The  water 
over  the  sand  was  about  40  ins.  deep,  and  the 
wash  water  overflow  9.7  ins.  above  the  sand. 
This  scries  was  begun  on  May  4,  1906,  and 
ended  on  Nov.  1.  1906.  No  floods  of  any  ac- 
count were  experienced  during  this  series,  the 
turbidity  of  the  applied  water  varying  from  a 
minimum  of  2  parts  per  million  to  a 
maximum  of  180  parts  per  million,  with  an 
average  of  13  parts  per  million.  The  pre-filter 
effluent  showed  an  average  reduction  of  turbid- 
ity of  about  87  per  cent,  varying  from  1  to  25 
parts  per  million,  with  an  average  of  2  parts 
per  million.  The  reduction  in  bacteria  varied 
from  57  to  98  per  cent,  with  an  average  of  84,5 
per  cent.  The  runs  varied  from  8  to  76  hours 
in  length,  with  an  average  of  36  hours.  The 
average  yield  was  at  the  rate  of  129,000.000 
gals,  per  acre  per  run  wifilc  operating  at  a 
rate  of  85,.5iin,niiO  gals,  per  acre  per  day.  The 
water  used  for  washing  averaged  2.8  per  cent 
of  the  total  quantity  filtered. 

Owing  to  the  excessive  initial  loss  of  head 
which  occurred  near  the  end  of  this  scries, 
the  sand  and  gravel  were  removed  for  ex- 
amination and.  except  for  the  gelatinous  coat- 
ing on  the  grains,  were  found  to  be  quite 
clean. . 

Series  O. — At  the  end  of  series  N  all  the 
sand  an<l  gravel  was  removed  and  thoroughly 
washed  and  screened  to  the  different  sizes. 
The  gravel  was  replaced  in  six  layers  in  the 
following  order;  Bolton  layer,  3  ins.  of  3  to 
m-in.  stones;  second  layer,  3  ins.  of  1%  to 
Mi-in.  sinnes ;  third  layer,  2  ins.  of  %  to  .V16- 
in.  gravel ;  fourth  layer.  1  in.  of  5/16  to  3/16- 
in.  gravel;  fifth  layer,  1  in.  of  3/16  to  %-in. 
gravel;  sixth  layer.  1  in.  of  %  to  1/16-in. 
gravel.  The  sand  layer  consisted  of  20.5  ins. 
of  sand  having  an  effective  size  of  0.38  mm. 
and  a  uniformity  coefficient  of  1.7.  A  depth 
of  42  ins  of  water  covered  the  sand.  The 
wash  water  overflow  was  11.5  ins.  above  the 
sand   surface. 

This  series  was  begun  on  Nov.  10.  1006.  and 
continued  until  .'Npril  10.  190".  Two  floods 
occurred  to  increase  the  turbidity  of  the  raw 
water  during  this  period.  The  first  flood 
re.nrheil  its  bright  on  Jan.  5th.  when  the  tur- 
bidity of  both  the  raw  and  applied  water  was 
.350  parts  tier  niillion  and  the  pre-filter  elflnent 
had  a  turbidity  of  90  parts  per  million.  The 
second  flooil  was  at  its  height  on  March  21th 
and  25lh.  when  the  turbidity  of  the  raw  water 
was  2i«\  the  apidied  water  I7ii.  and  the  pre- 
filter  effluent  "0  parts  per  millinn.  .Xn  ,Tver- 
age  of  70  per  cent  of  the  turbidity  was  re- 
moved in  this  series.  No  difliculiy  was  ex- 
perienced in  operating  the  filter  during  these 
floods,  except  in  the  decreased  Icnelb  of 
rMii«   and  the  increased  amount  of  wa-^h  v,?- 

.-teria   in  the  raw  water  thrciiKhout 
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this  series  were  generally  high,  and  attained 
a  maximum  of  1,445,000  on  December  10th. 
The  bacteria  in  the  applied  water  varied  frorn 
3  600  on  Feb.  4th  to  1,000,000  on  Dec.  10th,  and 
averaged  about  103,000  per  cu.  cm.  throughout 
the  series.  The  bacteria  in  the  pre-filter  ef- 
fluent varied  from  a  minimum  of  120  on  Feb. 
16th  to  a  maximum  of  126,500  on  Dec.  8th, 
and  averaged  about  9.300  throughout  the  ser- 
ies The  bacterial  efficiencies  varied  from  32 
to  98.5  per  cent  and  averaged  91.1  per  cent. 
The  runs  varied  from  8  to  102  hours  in  length 
with  an  average  of  33  hours.  The  pre-filter 
was  operated  at  an  average  rate  of  88,600,- 
000  gals  per  acre  per  dav  and  yielded  an  av- 
erage of  122,910,000  gals,  per  acre  per  run. 
Water  used  for  washing  averaged  7.1  per 
cent   of   the  total   quantity   filtered. 

While  the  removal  of  turbidity  and  bac- 
teria throughout  this  series  was  quite  satisfac- 
tory, more  or  less  difficulty  was  experienced 
from  the  clogging  of  the  sand  with  organic 
matter,  which  resulted  in  high  initial  losses  of 
head,  decreased  lengths  of  runs  and  increased 
percentages  of  wash  water.  Efforts  to  re- 
move this  organic  matter  by  increasing  both 
the  vertical  rise  of  the  wash  water  and  the 
duration  of  washing  were  not  successful,  and 
the  initial  loss  of  head  gradually  increased 
until  March  8  when  it  had  reached  a  maxi- 
mum of  2.4  ft.  An  examination  of  the  sand 
at  this  time  disclosed  the  fact  that  each  grain 
was  covered  with  vorticellae  and  other  in- 
fusoria while  the  interspaces  seemed  filled 
with  organic  matter.  The  filter  was  accord- 
ingly drained  and  a  solution  of  5  parts  per 
million  of  copper  sulphate  allowed  to  stand 
in  it  for  24  hours.  This  solution  was  then 
removed  and  another,  containing  10  parts  per 
million  of  copper  sulphate,  applied  and  al- 
lowed to  stand  48  hours.  At  the  end  of  this 
period  the  filter  was  washed  for  30  minutes, 
after  which  an  examination  of  the  sand 
showed  that  all  the  vorticellae  and  most  of 
the  organic  matter  had  been  removed.  As  a 
result  of  this  treatment,  the  initial  loss  of 
head  was  decreased  0.74  ft.  The  initial  loss 
of  head  soon  increased  again  until  the  series 
was  discontinued.  From  the  experience  gain- 
ed it  seems  probable  that  the  sand,  if  an  ef- 
fective size  as  small  as  0.40  mm.  is  used,  will 
have  to  be  removed  from  the  pre-filters,  thor- 
oughly washed  and  replaced  several  times  a 
year.  This,  however,  is  a  comparatively  small 
matter,  as  the  quantity  of  sand  in  the  pre- 
filters  is  not  large. 

Series  P. — M  the  end  of  the  preceding  ser- 
ies all  of  the  sand  and  gravel  was  removed 
and  new  filtering  material  placed  as  follows : 
On  the  bottom,  4  ins.  of  3  to  1%-in.  stones; 
second  layer,  2  ins.  of  1%  to  1-in..  stones; 
third  layer,  1  in.  of  1  to  %-in.  gravel ;  fourth 
layer.  1  in.  of  %-in.  gravel:  fifth  layer.  2  ins. 
of  %-in.  gravel;  sixth  layer,  6  ins!  of  1/16- 
in.  gravel.  On  top  of  the  gravel  was  placed 
12  ins.  of  sand  having  an  effective  size  of  0.40 
\vv\  and  a  uniformity  coefficient  of  1.7.  The 
w:itcr  over  the  sand  was  45y2  ins.  in  depth. 
The  wash-water  overflow  was  15  ins.  above 
the  surface  of  the  sand. 

This  scries  was  begun  on  April  12  and  con- 
tinned  to  July  29,  1907.  During  the  period 
fr.m  .\pril  12  to  Tune  12.  the  filter  wa--  ope- 
r.i'cd  at  a  rate  of  120.0O0.OOn  g.n's,  per  acre 
per  '-1,-iy,  while  the  remainder  of  the  series  wa.s 


operated  at  a  rate  of  89,500,000  gals,  per  acre 
per  day.  The  results  obtained  were  very  sat- 
isfactory. The  reduction  of  turbidity  aver- 
aged 60  per  cent  and  the  reduction  of  bacteria 
averaged  88.6  per  cent.  The  average  length 
of  run  was  61.6  hours,  and  the  average  yield 
at  the  rate  of  230,440,000  gals,  per  acre  per 
run.  The  amount  of  wash  water  averaged  2.9 
per  cent. 

Snimnai-v  of  Pre-Filter  i?Hii.y.— Comprise  a 
total  of  331  runs  in  a  period  of  18  months, 
from  Feb.  17,  1906,  to  Aug.  19,  1907.  During 
this  period,  the  preliminary  filter  was  operat- 
ed at  an  average  rate  of  91,000,000  gals,  per 
acre  per  day,  with  an  average  length  of  run 
of  38  hours,  and  yielded  an  average  of  143,- 
600,000  gals,  per  acre  per  run.  The  wash  wa- 
ter used  amounted  to  4.2  per  cent,  or  about 
(5,000.000  gals,  per  run.  making  the  net  yield 
137,600,000  gals,  per  run. 

The  turbidity  of  the  applied  water  was  re- 
duced from  an  average  of  .34  to  11  parts  per 
million,  silica  standard,  or  about  68  per  cent, 
while  the  bacteria  were  reduced  from  an  aver- 
age of  49,800  to  6,600  per  cu.  cm.,  or  about  87 
per  cent. 

EXPERIMENT.\L     SLOW-S.'kND     FILTER    RUNS. 

Scries  A'.— The  slow-sand  filter  used  in  the 
Series  X  runs  consisted  of  a  wooden  tank  10 
ft.  in  diameter  and  9  ft.  5  ins.  high.  A  per- 
forated 1%-in.  pipe  laid  on  the  bottom  of  the 
tank  in  the  shape  of  a  cross  formed  the  efflu- 
ent pipe.  Gravel  underdrains  were  placed  on 
the  bottom  of  the  tank  in  the  following 
courses :  Bottom  course,  6  ins.  of  2%  to  1- 
in.  gravel ;  second  course,  2  ins.  of  1  to  %-in. 
gravel ;  third  course,  2  ins.  of  V2  to  5/16-in. 
gravel;  fourth  course,  1  in.  of  5/16  to  3/16-in. 
gravel  ■  fifth  course,  V2  in.  of  No.  10  to  No. 
14  mesh  sand.  Over  the  llVs  ins.  of  gravel. 
48  ins.  of  sand,  obtained  from  one  of  the 
large  filters  of  the  Albany  filtration  plant,  was 
placed  in  the  same  position  as  it  had  previ- 
ously occupied.  It  consisted  of  two  distinct 
layers,  the  lower  of  which  was  about  32  ins. 
thick  and  had  an  effective  size  of  0.33  mm. 
with  a  uniformity  coefficient  of  2.6.  The  up- 
per laver  was  16  ins.  thick  and  had  an  effec- 
tive size  of  0.45  mm.  with  a  uniformity  co- 
efficient of  2.4.  The  difference  in  size  was 
due  to  the  fact  that  many  of  the  fine  particles 
had  been  removed  by  washing,  which  in- 
creased the  effective  size  of  the  upper  por- 
tion of  the  sand  in  the  filters.  The  depth  of 
water  over  the  sand  was  about  46  ins.  at  the 
beginning  of  this  series.  The  water  surface 
was  maintained  at  a  constant  level  by  an 
overflow  10  ins.  below  the  top  of  the  tank. 
The  rate  of  filtration  w-as  controlled  by  an 
orifice  can  in  which  a  constant  level  was  main- 
tained by  a  float  valve.  Loss  of  head  was  de- 
termined by  the  difference  of  level  in  two 
glass  tubes.'  one  of  which  was  tapped  into  the 
effl'uent  pipe  and  the  other  through  the  side 
of  the  tank  above  the  sand.  The  applied  wa- 
ter flowed  by  gravity  from  the  orifice  can  of 
the  preliminary  filter,  which  was  placed  on  a 
trestle  at  a  higher  level. 

The  Series  X  runs  of  the  experimental  slow 
sand  filter  were  begun  on  Nov.  5.  1905, 
and  ended  on  Feb.  1,  1906,  during  which  pe- 
riod the  applied  water  was  the  effluent  from 
Series  A  to  K  runs  of  the  prelimirarv  filter. 
Run  No.   1  was  started  at  a  rate  of  3,410.000 
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gallons  per  acre  per  day  and  gradually  in- 
creased until  Nov.  24,  after  which  a  rate  of 
5,PS0,o0ll  gals,  per  acre  per  day  was  main- 
tained. The  filter  ripened  quickly,  and  after 
Nov.  -'.'i  gave  satisfactory  effluents  which  com- 
pared favorably  with  the  filtered  water  from 
the  main  filtration  plant.  The  first  run  was 
about  32  days  in  length  and  the  second  about 
37  days.  The  third  run  was  stopped  before  its 
completion  to  make  the  necessary  alterations 
to  the  experimental  plant  so  as  to  provide 
sedimentation  of  the  raw  water  before  apply- 
ing it  to  the  preliminary  filter.  On  account 
of  the  small  number  of  runs  in  this  series, 
they  have  not  been  included  in  the  summary 
of  results  shown  in  Table  III. 

Series  Y. — From  Feb.  1  to  17  the  experi- 
mental plant  was  remodeled,  the  former  slow 
sand  tank  being  used  for  a  settling  tank,  and 
a  new  wooden  tank  used  for  a  slow  sand 
filter.  The  settling  tank  was  divided  Ijy  cross 
partitions  into  four  equal  compartments,  each 
of  which  provided  three  hours  sedimentation. 
The  raw  water  was  delivered  near  the  bottom 
of  the  first  compartment,  and  the  partly  set- 
tled water  taken  from  the  top  and  delivered 
to  the  bottom  of  the  next  compartment  and 
so  on  to  the  end.  This  sedimentation  had  a 
very  beneficial  effect  on  the  preliminan.'  filter 
and  enabled  it  to  be  operated  successfully 
through  all  the  floods  which  occurred  during 
the  experiments.  Upon  the  completion  of  the 
experiments  it  was  clearly  demonstrated  that 
the  first  quadrant  did  practically  all  the 
work,  as  it  was  found  to  contain  about  8  ins. 
of  silt  while  the  second  auadrant  contained 
%  in,,  the  third  quadrant  Vi  in.  and  the  last 
■quadrant   only  a   slimy  covering. 

The  slow  sand  filter  used  in  Series  V  and  Z 
was  a  wooden  tank  4  ft.  deep,  (1  ins.  in  diam- 
eter and  10  ft.  high.  The  arran.genient  of 
this  filter  was  practicallv  the  same  as  the 
filter  used  in  the  Series  X  runs  except  that  the 
gra\cl  was  0  ins.  thick,  the  sand  .30  ins.  thick 
and  the  water  over  the  sand  was  -54  ins.  deep. 

Series  Y  was  begun  on  Feb.  17,  IPW,  and 
completed  on  Feb.  20.  1307,  a  period  of  about 
one  year,  during  which  time  eight  runs  were 
completed.      The    summary    of    each    run      is 


given  in  Table  III,  a  monthly  comparison  of 
results  of  operation  in  Table  IV,  and  a  yearly 
comparison  of  results  in  Table  V. 

Comparing  the  average  results  of  the  Ser- 
ies Y  runs  of  the  experimental  slow  sand 
filter  with  the  averages  of  the  eight  slow 'sand 
filters  of  the  main  plant  during  the  same  pe- 
riod, the  following  results  may  be  noted  ; 

(1)  The  average  length  of  runs  of  the  ex- 
perimental slow  sand  filter,  using  pre-filtered 
water,  was  80  per  cent  longer  than  the  filters 
of  the  main  plant. 

(2)  The  average  rate  of  filtration  of  the 
experimental  slow  sand  filter.  5,700,000  gals, 
per  acre  per  day,  was  slightly  over  double  the 
rate  of  operation  of  the  main  plant. 

(3)  The  average  yield  per  acre  per  run  of 
the  experimental  slow  sand  filter  was  3.75 
times  the  average  yield  of  the  main  plant. 

(4)  The  turbidities  of  the  effluents  of  both 
filters  were  at  nearly  all  times  quite  satisfac- 
tory, although  the  maximum  turbidity  of  the 
effluent  of  the  experimental  plant  was  4  parts 
per  million  as  against  11  parts  per  million  in 
the  effluent  of  the  main  plant. 

(5)  The  average  number  of  bacteria  in 
the  effluent  of  the  experimental  slow  sand 
filter  was  only  90  per  cu.  cm.  as  compared  with 
an  average  of  .360  in  the  effhient  from  the 
main   plant. 

(6)  The  maximum  number  of  bacteria  at 
any  time  in  the  efiluent  of  the  experimental 
slow  sand  filter  was  1,050  per  cu.  cm.  as  com- 
pared with  a  maximum  count  of  13,400  in  the 
efffuent  from  the  main  plant. 

(7)  The  total  reduction  of  bacteria  in  the 
experimental  plant  averaged  99.91  per  cent 
compared  with  a  reduction  of  99.57  per  cent 
in  the  main  plant. 

(8)  THe  average  quantity  of  sand  scraped 
from  the  filters  of  the  main  plant  per  million 
gallons  filtered  was  2.-35  times  the  quantity  of 
sand  scraped  from  the  experimental  slow  sand 
filter. 

(9)  No  difficulty  was  experienced  at  any 
time  in  obtaining  a  schmutzdecke  on  the  slow 
sard  filter  when  filtering  the  effluent  of  the 
preliminary  filter. 

Series  Z. — When  the   Series  Y  runs  of  the 


experimental  slow  sand  filter  were  completed 
on  February  26,  1907,  the  Series  Z  runs  were 
begun  to  determine  whether  it  would  be  prac- 
ticable to  operate  the  filter  for  any  length  of 
time  by  raking  instead  of  scraping  off  the 
sand  at  the  ends  of  the  runs.  This  series  was 
continued  until  Aug.  20,  1907,  when  the  ex- 
perimental plant  was  dismantled.  A  sum- 
mary of  each  run  and  the  average  of  all — 
seven  in  number — are  given  in  Table   III. 

The  runs  in  this  series  are  only  about  half 
as  long  as  in  Series  Y.  The  bacterial  removal 
was  generally  satisfactory,  although  after 
May  the  average  numbers  in  the  effluent  of 
the  experimental  slow  sand  filter  were  slight- 
ly higher  than  the  filtered  water  basin  of  the 
main  plant.  At  the  end  of  the  experiments  an 
examination  of  the  sand  in  the  experimental 
slow  sand  filter  showed  it  to  be  quite  clean 
and  free  from  bacterial  or  other  clogging. 

The  results  of  this  series  seem  to  warrant 
the  conclusion  that  harrowing  may  at  times  be 
substituted  for  scraping  without  impairing  the 
operation  of  the  filter  or  the  quality  of  the 
effluent,  although  the  practice  of  continual 
harrowing  would  not  be  advisable, 

CONCLUSIONS. 

The  results  of  the  experiments  seem  to  war- 
rant the  following  conclusions  regarding  the 
filtration  of  the  water  of  the  Hudson  river  at 
.•Mbany. 

1st.  That,  owing  to  the  large  amount  of 
suspended  matter  in  the  raw  water  during 
floods,  sedimentation  is  necessary  before  ap- 
plying the  water  to  the  preliminary  filters. 

2d.  With  a  preliminary  filter  washed  by  an 
upward  flow  of  water,  it  is  practicable  to  re- 
move the  greater  part  of  the  organic  matter, 
bacteria  and  turbidity  from  the  settled  water. 

3d.  That  it  is  practicable  to  successfully 
operate  a  slow  sand  filter  receiving  the  pre-fil- 
ter  effluent  at  a  rate  of  six  million  gallons  per 
acre  per  day,  and  obtain  as  good  results  as 
when  filtering  settled  water  at  a  rate  of  three 
million  gallons  per  acre  per  day. 

4th.  That  considering  the  cost  of  the  plant, 
double  filtration  will  be  less  expensive  than 
single   filtration. 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


Methods  of  Conducting  the  Valuation 
of  the  Physical  Properties  of  the 
Chicago     Consolidated     Trac- 
tion   Co.,    with    Sum- 
maries  of   Costs. 

BY   PHILIP  J.    KE.4LY. 

The  Traction  Valuation  Commission  of  Chi- 
cago, Bion  J.  .\rnold  and  George  W.  Weston, 
connnissioners.  has  recently  completed  a  de- 
tailed and  exhaustive  appraisal  of  the  physical 
property  of  the  above  named  company,  the 
last  of  the  Chicago  surface  traction  lines  to 
come  under  the  "Chicago  Ordinances."  The 
appraisal  is  the  result  of  several  months'  work 
of  about  40  employes  of  the  Arnold  Co..  un- 
der the  immediate  supervision  of  Mr.  F.  A. 
Sager.  In  Engineering-Contracting  of  Sept. 
21.  1910,  the  methods  employed  and  the  costs 
obtained  in  appraising  track  and  power  house 
equipment  were  given.  Following  are  given 
similar  data  for  the  electric  power  distribution 
system  : 

Electric  Pozi.'cr  Distribution  System. — The 
electric  power  distribution  system  has  been  di- 
vided into  :  2- A— Overhead"  Trollev  Construc- 
tion ;  2-B— Feeder  System;  2-C— Electrical 
Track  Bonding;   2-D^Conduit   System. 

The  report  includes  a  detailed  estimate  of 
all  poles,  cross  span  construction,  fittings,  trol- 
ley wire,  feeder  wire  (positive  and  negative), 
feeder  attachments  and  supports,  track  bond- 
ing cable,  wire,  etc.,  together  with  special  work 
construction  at  the  curves  and  in  car  houses. 

In  arriving  at  the  cost  new  of  the  poles,  wire 
attachments,  and  all  equipment  whatsoever, 
the  actual  cost  of  the  material  and  labor  was 
estmiated  at  the  present  time   (Nov.  1,  1909), 


and  to  this  was  added  15  per  cent  for  organi- 
zation, engineering,  and  incidentals.  The  de- 
tailed inventory  of  the  entire  system  was  made 
by  inspection,  and  all  quantities,  kinds,  condi- 
tions, and  character  whatsoever  were  fully 
noted  in  detail,  from  which  the  cost  has  been 
estimated. 

The    depreciation    of    the    various    parts    of 
the  construction  was  determined  by  inspection. 


tests,  and  measurements.  In  many  instances 
it  was  impossible  to  obtain  from  the  com- 
pany, or  from  any  other  source,  correct  in- 
formation as  to  the  age  of  the  various  ^arts 
of  the  equipment,  on  account  of  the  meager 
information  as  to  the  dates  of  construction 
or  renewals,  and  further  owing  to  the  insuffi- 
cient maintenance  of  the  system  during  the 
past  few  years,  an  abnormally  high  deprecia- 


TABLE   I.— TROLLEY 

AND  FEEDER 

COST 

DATA. 

u 
a 

c 
an 

0^ 

0 

§ 

0  ci 

a 

^ 

^« 

Kind. 

Size. 

— 

f?'- 

fe^ 

a 

m 
0 

*Sio 

>^ 

P.--' 

0 

"5 

en 

^5 

^a 

6l 

0 

J 

B 

Trollev    

.     1/0  New 

319.5 

$  47.11 

.047 

.01 

.057 

Trolley    

.     1/0 

(lS/64  scrap)... 

239.0 

S0.5 

26.55 

.027 

Trolley   

.    2/0 

New 

402.8 

59.39 

.059 

.01 

.069 

Trolley    

.    2/0 

(20/64  scrap).. . 

296.0 

107.0 

32.88 

.033 

W.P 

.     2/0 

522 

76.97 

.077 

.01 

.087 

Scrap    

.     2/0 

410 

45.54 

.045 

W  P 

.     4/0 
.    4/0 

800 

117.97 
72.54 

.118 
.073 

.01 

Scrap    

653 

W.P 

.    350 

M.C.M 

1,345 

201.74 

.202 

.015 

.217 

Scrap    

.    350 

M.c.M ; 

1,076 

119.54 

.119 

W.P 

.    500 

M.C.M 

1,894 

284.07 

.284 

.015 

.299 

Scrap    

.     500 

M.C.M 

1.540 

171.09 

.171 

W.P 

.1.000 

M.C.M 

3.674 

551.04 

.551 

.04 

.591 

Bare   

.1.000 

M.C.M 

3.100 

468.10 

.468 

.04 

.508 

Scrap    

.1.000 

M.C.M 

3,100 

344.41 

.344 

Lead    

Covered    

350 

M.C.M 

3,495 

.506 

.04 

.546 

5/32    Rubber    ' 

1/S  Lead    

500 

M.C.M 

4.254 

.63 

.04 

.67 

In  arriving-  at  the  at 

)Ovo  prices,  quotations 

of   Novembe;   1. 

1909.  were  used. 

namely: 

Bar  Copper  at  mill 

Solid  Wire  <  either  bare  or 

Stranded  Bare  Cable 

Stranded  W.  P.  Cable 

Scrap  Value   (Copper  Wire 


weatlier  proof). 


and  bronze  parts). 


.1325  per  lb. 

.1460  per  lb.  f.o.b.  Chicago. 
.1510  per  lb.  f.o.b.  Chicago. 
.1485  per  lb.  f.o.b.  Chicago. 
.11      per  lb.  f.o.b.  Chicago. 


.96  EN 

tion  has  resulted:  consequently  it  was  found 
necessary  to  depreciate  such  parts  on  their 
condition  as   found  by  inspection. 

The  outside  interest  and  jonit  ownership 
of  poles  and  spans  by  other  companies  were 
investigated  in  detail  and  allowance  made  lor 
same.  ,    .         ,        , 

In  arriving  at  the  life  of  the  poles,  the  C9n- 
dition  of  setting,  thickness  of  metal  at  setting 
line  and  the  upkeep  were  taken  into  consid- 
eration. It  was  found  necessary  to  apply  dif- 
ferent averages  of  life  to  the  various  sections 
as  shown.  The  average  length  of  life  of  a 
cedar  pole  was  determined  from  pole  renewals 
and  inspection  of  poles  in  place  to  be  20  years. 
Iron  poles  set  in  concrete  are  figured  on  the 
basis  of  a  40-year  life.  . 

A  summarv  of  the  electric  power  distribu- 
tion system  costs  by  general  items  and  their 
present  value  is  as  follows :  present 

Itf.m  Cost  new.  value. 

Ov.rl^Aid    trolley »22S.711.18        *160.«8|« 

F.K-.ler  system   548.861.58  «2-f09-85 

Track  bonding UiiHl  HifAl 

Conduit  system    10.91S.o6  8.734.85 

Totals    $855,966.20        $693,481.95 

Overhead  Trolley.— There  are  129.623  miles 
of  overhead  trolley  construction,  the  valuation 
of  which  is  summarized  as  follows : 

Cost         Scrap     Depre-    Present 

Item.  new.        value,     elation,    value. 

°co"mpa'??le8    ..$207,339  $35,998  $61,803  $145,536 

"es'ts    ..'".'"'.'..       8.460  '       661  2.462  5.998 

Net  total... $198,879  $35,337  $59,341  $139,538 

°^n'c..*"l6Vf".'!.     29,832  5,300  8.901  20.931 

Grand  total.  $228,711  $40,637  $68,242  $160,469 
Per  mile  1,759  313  525  1.234 

The  unit  costs  used  in  figuring  transmission 
line  values  are  shown  by  Tables  I,  11.  Ill  and 
IV. 

In  appraising  the  transmission  line  the  con- 
struction was  separated  into  the  following 
types  of  spans : 

A.  Two  Trolleys — Span  Construction— Two  Iron 

Poles. 

B.  Two  Trolleys— Section  Insulators— Span  Con- 

slructlon— Two  Iron  Poles. 

C.  Two    Trolleys— Feeder    Span    Construction — 

Two  Iron  Poles. 

D.  Two  Trolli-vs— Span  Construction— One  Iron 

and  one  Wood  Pole. 

E.  Two  Trolleys— .Section  Insulators— Span  Con- 

struction—One Iron  and  One  Wood  Pole. 

F.  Two    Trolleys— Feeder    Span    Construction — 

One  Iron  and  One  Wood  Pole. 

G.  Two    Trolliys — Span    Construction    —    Two 

Wood   Poles. 
H.     Two    Troll<ys — Feeder    Span   Construction- 
Two  WoocI  Poles. 
I.      Two  Trolleys— Section  Insulators — Span  Con- 

Htrui'llon — Two  Wood  Poles. 
K.    One   Trolley— Span   Construction— Two   Iron 

I'oles. 
N.    One   Trolley- Span    Construction— One   Iror. 

and  One  Wood  Pole. 
O.    One  Trolley— Span  Construction— Two  Wood 

Polin. 
I'.    One  Tr"llev — Center  Pole  Construction — One 

Irof    '•       '    •   I'ole. 
Q.    One  lion  Insulators — Center  Pole 

C<»r  '  >ne  Iron  Bracket  Pole. 

R.     Oni>  .ler  T:ir>— Center  Pole  Con- 

Htfi  Iron  liracket  Pole, 

8.     Two  rider  Elevated  Structure. 

T.     Two    1,..,,.  ,.,     IVedcr  Tap— Under  Elevated 

Structure. 

In  inventorying  the  line  these  general  types 
of  span  were  estimated  and  also  every  varia- 
tion of  type.  For  example,  an  estimate  was 
made  of  general  type  A  and  nf  24  variations 
of  this  type.  Usually  these  variations  are  in 
minor  details  and  change  the  cost  per  span 
only  a  fraclii^n,  so  that  we  give  here  only  the 
itctni/cd  ccisis  of  the  general  types  as  in  Table 
IV.  In  a  similar  way  a  unit  cost  estimate  was 
made  of  each  special  overhead  layout;  as  there 
arc  102  of  these  special  layouts,  each  requiring 
a  sketch  span  to  explain  it,  we  do  not  give  the 
costs  here. 

In  estimating  the  wearing  life  of  trolley 
wire,  I/O  was  assumed  to  have  a  wearing 
value  of  80V4  lbs.  per  l.noo  ft.,  and  2/0  of  lOG.S 
lbs.  In  a  few  instances  the  trolley  wire  was 
found  to  have  reached  the  estimated  wearing 
value,  and  to  be  in  need  of  removal,  but  still 
in  service.  The  report,  therefore,  indicates  it 
as  having  "excessive  wearing  value."  Tabic 
\'  cl\(s  the  various  quantities  and  values  of 
t'..'    !  ii.il  milcgac  of  trolley  wire. 

System. — On  account  of  the  absence 
:i  the  year  of  installation  or  renewals 
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TABLE  II.— UNIT  POLE  COSTS; 

Set  in 
street 
in  con- 
crete. 
$20.83 
21.63 
22.02 
25.55 
33.25 
25.95 
27.11 


Vol.  XXXR".     No.  14- 


Size, 
inches. 

4-5-6 

4-5-6 
5-6 

5-6-7 

5-6-7 

5-6-7 

5-6-7 
4-5-6-7 

5-6-7 
4-5-6-7   • 
5-6-7-8 

5-6-7 

6-7-8 

6-7-8 

6-7-8 

6-7-8 

6-7-8 
6-7-8-9 

6-7-8 
6-7-8-9 
6-7-8-9 
(Bracket 
3-4-5-6 


Length. 

Weight 

feet. 

pounds. 

28 

503 

30 

532 

30 

546 

30 

675 

31% 

955 

31 

689 

33 

731 

33 

722 

35 

778 

40 

852 

40 

1,052 

45 

950 

30 

829 

31 

876 

33 

916 

35 

966 

40 

1.087 

40 

1,273 

45 

1.273 

45 

1.428 

50 

1,602 

Type  complet 

e.) 

30 

913 

Cost 

pole 

only. 

$14.83 
15.63 
16.02 
19.55 
27.25 
19.95 
21.11 
20.86 
22.27 
24.40 
29.95 
27.15 
23.  SO 
25.10 
26.30 
27.55 
30.90 
36.00 
36.00 
40.30 
45.04 

31.00 


28.27 
30.40 
35.95 
33.15 
29.80 
31.10 
32.30 
33.55 
36.90 
42.00 
42.00 
46.30 
51.04 

41.62 


IRON   POLES. 

TOTAL 

Set 

inside 

curb  in 

concrete. 

$25.45 

26.25 

26.64 

30.17 

37.87 

30.57 

31.73 

31.48 

32.89 

35.02 

40.57 

37.77 

34.42 

35.72 

36.92 

38.17 

41.52 

46.62 

46.62 

50.92 

55.66 


COST. 
Reset 
inside 
curb  in 
concrete. 
$26.28 
27.08 
27.47 
31.00 
37.70 
31.40 
32.56 
32.31 
33.72 
35.85 
41.40 
38.60 
35.25 
36.55 
37.75 
39.00 
42.35 
47.45 
47.45 
51.75 
56.49 


Diameter 
of  top. 
inches. 
6 
6 
6  Special. 


Special. 


6 

7 

8 

7 

Stub 
Stub 


TABLE  IIL 
Length 
in 
feet. 
20 
25 
30 
30 
30 
35 
35 
35 
40 
40 
40 
45 
45 
45 
50 
50 
50 
60 
SO 
35 


-UNIT  POLE  COSTS;  WOOD  POLES. 

Cost  Cost  of  setting 

of                     (labor,  material,  Total 

pole.  cartage).  cost.. 

$  1.00  $2.80  $  3.80 

2.00  3.50  5.50 

1.95  3.95  5.90 

4  45  4.05  8.50 

6.10  4.05  10.15 

4.45  4.05  8.50 

6.10  4.05  10.15 

7  30  4.20  11.50 

6.13  4.20  10.33 

7.30  4.20  11.50 

7.30  4.20  11.50 

7.30  4.60  11.90 

9.00  4.60  13.60 

9.00  4.60  13.60 

9.00  5.00  14.00 

12.00  5.00  17.00 

12.50  5.00  17.50 

16.00  5.00  21.00 

6.10  4.05  10.15 

7.30  4.20  11-50 


TABLE  IV.— UNIT  COSTS  OF  SPAN  CONSTRUCTION   OF  VARIOUS 

A.     Two   Trolleys— Span    Construction — Two   Iron   Poles. 

Unit 
cost. 

2     Pole  bands    (solid   2-bolt)    $0-25 

2     Brooklyns   (medium,  malleable  iron)    oU   , 

2     Straight  line  hangers,  W.  E.  Type  A  or  equal 40 

2     Ears,    12    in.   clinch ^5 

45     Ft.  5/16  in.   span  wire OOo 

Labor     


TYPES. 

Cost 

new. 

$  0.50 

1.20 

.80 

.50 

.36 

2.50 


Incidentals  and  waste  at  5%. 


B.      Two    Trolleys— Section    Insulators — Span    Construction — Two    Iron 

Unit 
cost. 

2    Pole  bands  (solid  2-bolt) $0.25 

2    Brooklyns   (medium,   malleable  iron) 60 

2     Section    insulators    (Phila.    type) 4.50 

45     Ft.  5/16  in.  span  wire 008 

Labor     


Incidentals  and  waste  at  5': 


$  5.86 
.29 

$  6.15 

Poles. 

Cost 

new. 

$  0.50 

1.20 

9.00 

.36 

2.50 

$13.56 
.68 


C.      Two    Trolleys — Feeder    Span    Construction — T  wo   Iron   Poles. 

Unit 
cost. 

Pole   bands    (solid    2-bolt) $0.25 

Brooklyns   (medium,   malleable  iron) 60 

Wood  strains.  1'4   in.   x  S\i,  in 15 

Solid  feed  hanger  cars 45 

Ft.  4/0  W.  P.  wire 118 

Ft.  5/16  in.  span  wire 008 

Labor     


Incidentals  and  waste  at 


D.     Two   Trolleys— Span   Construction— One   Wood  and  One   Iron  Pole. 


40 


Unit 
cost. 

Pole  band   (solid  2-bolt) $0.25 

Brooklyn   (medium,  malleable  iron) 60 

Steel  eyebolt,  12  In ''      "'  05 

Straight  line  hangers.  W.  E.  type  A  or  equal '.    40 

Ears,  12   In.   clinch ...     .25 

Pt.  5/16  In.  span  wire ...     .OOS 

Labor   


Incidentals  and  waste  at  SV^. 


Scrap 
value. 
$1.85 
2.0O 
2.05 
2.50 
2.75 
2.60 
2.75 
2.70 
2.90 
3.20> 
3.95 
3.56 
3.10 
3.30 
3.45 
3.60 
4.05 
4.75 
4.77 
5.35- 
6.00- 

3.40 


E.  Two    Trolleys— Section    Insulators— Span    Construction— One   Wood   and   One 

Unit 

1  Pole  band    (solid   2-bolt) %o%\ 

1  Brooklyn   (medium,  malleable  iron) 60 

1  Insulated  eyebolt  ig 

1  Wood  strain.  I'A  in.  x  9V.  in ' 15 

2  Section  Insulators  (PhiUiT  Tvpe) . .       i'^.n 

.15  Ft.   4/0  W.  P.  wire ."....... ns 

12  Pt._  5/16  in.  span  wire '.'...'. ,     !ooS 


Labor 


Incidentals  and  waste  at 


$16.89 
.84 


$17.73 


Scrap 
value. 
$1.00 
1.00- 
1.00' 
1.00 
1.00 
1.00 
1.00- 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00- 
1.00 
1.00- 
1.00 
1.00 
1.00- 


$14.24 

Cost 

new. 

$  0.50 

1.20 

.30 

.90 

3.54 

.12 

2.50 

$  9.06 
.45 

$  9.51 

Cost 

new. 

$  0.25 

.60 

.05 

.80 

.50 

.32 

2.50 

$  5.02 

.25 

$  5.27 

Iron  Pole. 

Cost 

new. 

$  0.25 

.60 

.16 

.15 

9.00 

4.13 

.10 

2.50 


Scrap 
value. 


$  .20" 


.20- 


Scrap- 
value. 


$1.20" 


$1.20- 


Scrap- 
value. 


$0.30- 
2.19' 


$2.49- 

Scrap 
value. 


$  .20- 


$0.20- 

Scrap  - 
value. 


$1.20f 
2.56: 


$3.1 


October  5,  1910. 
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of  feeders,  and  on  the  interchange  of  wire 
from  and  to  the  various  sections,  each  section 
was  inspected  to  determine  the  present  worth 
and  the  depreciation  of  insulation  fixed  ac- 
cordingly. It  was  deemed  essential,  after  ex- 
amination of  the  companies'  records,  that  all 
feeder  be  shown  as  found  on  March  1.  the 
time  of  inspection;  and  that  the  companies' 
present  records  be  taken  for  work  done  be- 
tween Nov.  1.  1909.  and  March  1,  1910,  from 
which  data  the  feeder  system  as  of  Nov.  1, 
1909,  was  determined.  A  summary  of  the  val- 
uation of  the  feeder  svstem  is  given  in  Table 
VI. 

Bonding. — In  estimating  the  cost  of  elec- 
trical track  bonding,  the  various  types  of  track 
Tind  special  work  were  inspected,  and  the 
<5uantity,  size,  and  kind  of  wire,  etc.,  used  were 
noted  in  detail,  and  in  depreciating  the  life  of 
■20  years  was  taken.  Table  VII  gives  the 
amounts  and  values  for  electrical  track  bond- 
ing. 

Conduit  Line. — The  small  amount  of  con- 
duit line  was  estimated  as  follows : 

Cost  Present 

Material.  new.  value. 

7.912  feet  of  6-duct  conduit  and 

IS  manholes    $9,494.40     $7,595.52 

■Organization,    engineering   and 

incidentals.  15%  •   1.424.16       1.139.33 

$10,918.56     $S.734.S5 


F. 


Some  Costs  on  Sinking  a  Mine  Shaft. 

The  following  data"*  relate  to  the  sinking  of 
a  three-compartment  shaft  a  distance  of  213 
ft.  from  the  400-ft.  level  of  the  Corbin  mine 
of  the  Boston  &  Corbin  Copper  &  Silver  Min- 
ing Co..  Corbin.  !Mont. 

■The  rock  through  which  the  shaft  was  sunk 
was  a  dark  hornblende  granite,  commonly 
known  as  Butte  granite.  The  rock  section  of 
the  shaft  measured  about  17x7  ft.,  each  com- 
partment being  4x4^4  ft.  in  the  clear.  For 
wall  plates  and  end  pieces  lOxlO-in.  timbers 
were  used,  the  dividers  being  8x10.  The  sets 
were  spaced  5  ft.  c.  to  c.  Only  one  compart- 
ment was  employed  for  sinking :  a  second  be- 
ing used  for  hoisting  rock  from  the  two  up- 
per development  levels ;  and  the  third  as  a 
pipe  and  ladderway.  A  double-drum,  electric, 
geared-hoist.  of  Wellman-Seaver-Morgan  type, 
with  a  100-hp.  Crocker-Wheeler  motor,  han- 
dled the  cages  in  both  compartments.  A 
straight-sided  sinking  bucket  of  about  12  cu. 
ft.  capacity  was  hung  to  the  cage  in  the  sink- 
ing compartment,  and  was  used  for  hoisting 
water  as  well  as  broken  rock:  The  flow  of 
water  was  not  excessive,  about  3-5  buckets  per 
day  being  hoisted. 

Two  Sullivan  UB,  2%-in.  machines,  with 
air  at  80  lbs.  pressure,  were  used,  and  from 
18  to  25  holes  were  drilled  per  round.  This 
included  G  cut-holes  which  were  blasted  pre- 
vious to  the  others.  The  holes  were  from  -5  to 
7  ft.  deep,  usually  averaging  about  fi  ft.  The 
firing  was  done  by  caps  and  waterproof  fuse, 
and  there  was  no  trouble  with  the  electric 
hoist  when  hoisting  men  before  blasting. 
Forty  per  cent  gelatine  dynamite  was  used, 
and  with  a  regular  charge,  the  ordinary  lOx 
10-in.  blasting  timbers  afTorded  satisfactory 
protection  to  the  lower  sets.  It  is  doubtful 
if  this  would  have  been  the  case  if  batteries 
had  been  used  for  firing.  Station  sets  were 
put  in  at  the  oOn  and  660-ft.  levels. 

The  contract  for  sinking  the  shaft  was 
awarded  to  three  miners  who  agreed  to  fur- 
nish their  own  supplies  and  do  the  drilling, 
blasting,  shoveling,  and  timbering.  Each  of 
these  miners  took  charge  of  an  8-hour  shift 
and  had  three  other  shaft  men  working  with 
him.  The  timbering  was  perfect,  the  whole 
213  ft.  being  exactly  plumb.  While  the  men 
were  paid  $4  per  dav  for  their  labor,  their 
profit  check  netted  them  a  snug  sum.  and 
there  is  no  doubt  that  the  company  w-as  given 
handsome   returns. 

The  cost  per  foot  of  shaft  was  as  follows: 

Labor,  cost  per  foot $32.76 

Lumber,  per  foot 4.58 

Supplies,  powder,  caps,  fuse,  candles 2.04 

Power    1.57 

Total  $40.95 

Besides  the  power  and  timber,  the  company 
furnished  top-men,  engineers,  blacksmiths  and 

•From  an  article  by  Prank  X  Tuck,  in  the 
'•Mining  and  Scientific  Press."  Sept.  24.  1910. 
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Two   Trolleys — Feeder   Span   Construction — One  Wood   and  One   Iron  Pole. 

Unit  Cost 

cost.  new. 

Pole  band  (solid  2-bolt) $0.25  $  0.25 

Brooklyns    (medium,   malleable  iron) 60  1.20 

Wood  strains.  I'i  in.  'iVz  in 15  .30 

Insulated   eyebolt    16  .16 

Solid   feed  hanger  ears 45  .90 

Ft.   4/0  W.  P.  wire 118  3.54 

Ft.  5/16  in.  span  wire 008  .10 

Labor     2.50 

$  8.95 
Incidentals  and  waste  at  5% .45 

$  9.40 
Two  Trolleys — Span   Construction — Two  Wood   Poles. 

Unit  Cost 

cost.  new. 

Insulated  eyebolts    $0.16  $  0.32 

Straight  line  hangers.  W.  E.  type  A  or  equal 40  .80 

Ears.  12  in.  clinch 25  .50 

Ft.   5/16  in.   span  wire 008  .24 

Labor     2.50 

$  4.36 

Incidentals  and  waste  at  5% .22 

$  4.58 
Two    Trolleys — Feeder    Span    Construction — Two  Wood  Poles. 

Unit  Cost 

cost.  new. 

Insulated  eyebolts   $0.16  $  0.32 

Globe  strain,  2y..  in 25  .25 

Wood  strain,  l^i  in.  x  9i^  in 15  .15 

Solid   feed  hanger  ears 45  .90 

Ft.   2/0  W.  P.  wire 077  2.31 

Ft.  5/16  in.  span  wire 008  .16 

Labor    2.50 

$  6.59 

Incidentals  and  waste  at  5"^ .33 

$  6.92 
Two    Trolleys — Section    Insulators — Span    Construction — Two   Wood    Poles. 

Unit  Cost 

cost.  new. 

Insulated   eyebolts    .- $0.16  $  0.32 

Wood  strain.  IVi  x  9%   in , 15  .15 

Section  insulators   (Phila.  type) 4.50  9.00 

Ft.  5/16  in.  span  wire 008  .36 

Labor 2.50 

$12.33 
Incidentals  and  waste  at  5% .62 

$12.95 
One    Trolley — Span    Construction — Two    Iron   Poles. 

Unit  Cost 

Pole  bands   (solid  2-bolt) $0.25  $  0.50 

Brooklyns    (medium,   malleable  iron) 60  1.20 

Straigiit  line  hanger.  W.  E.   t\Te  A  or  equal 40  .40 

Ear,    12-in.    clinch 25  .25 

Ft.   5/16  in.  span  wire 008  .32 

Labor 2.00 

$  4.67 
Incidentals  and  waste  at  o'.'c -23 

$  4.90 
One   Trolley — Span    Construction — One    Iron    and   One  Wood   Pole. 

Unit  Cost 

cost.  new. 

Pole   band    (solid    2-bolt) $0.25  $  0.25 

Brooklyn    (medium,   malleable  iron) 60  .60 

Insulated   eyebolt    16  .16 

Wood  strain,  1%  in.  x  9%  in 15  .15 

Straight  line  hanger,  W.  E.  type  A  or  equal 40  .40 

Ear,  12  in.   clinch 25  .25 

Ft.   5/16  in.  span  wire 008  .32 

Labor 2.00 

$  4.13 

Incidentals  and  waste  at  5% .21 

$  4.34 
One   Trolley — Span    Construction — Two   Wood   Poles. 

Unit  Cost 

cost.  new. 

Insulated  eyebolts    $0.16  $  0.32 

Straight  line  hanger,  W.  E.  type  A  or  equal 40  .40 

Ear,   12  in.  clinch 25  .25 

Wood  strain,  1%  in.  x  9%  in 15  .15 

Ft.   5/16  in.  span  wire 008  .32 

Labor 2.00 

$  3.44 

Incidentals  and  waste  at  5'vf .17 

%  3.61 
Two    Trolleys — Center    Pole    Construction — One   Iron    Bracket   Pole. 

Unit  Cost 

cost.  new. 

Straight  line  hangers,  W.  E.  type  A  or  equal $0.40  $  0.80 

Ears.    12   in.    clinch 25  .50 

Labor     2.50 

$  3.80 
Incidentals  and  waste  at  5% .19 

$  3.99 
Two    Trolleys — Section    Insulation — Center    Pole   Construction — One   Iron   Bracket  Pole. 

Unit  Cost 

cost.  new. 

Section   insulators    (Phila.   type)    $4.50  %  9.00 

Brooklyns   (medium,  malleable  iron) 60  1.20 

Labor     2.50 

$12.70 
Incidentals  and  waste  at  5% -64 

$13.34 
Two    Trolleys — Feeder   Tap — Center    Pole   Construction — One    Iron    Bracket    Pole. 

Unit  Cost 

cost.  new. 

Straight  line  hangers,  W.  E.  type  A  or  equal $0.40  $  0.80 

Ears.  12  in.  feed  tap   (cast  lug) 30  .60 


Scrap 
value. 


.30 
$2.19 


$2.49 


Scrap 
value. 


$  .20 


%  .20 

Scrap 
value. 


$0.30 
1.35 


$1.65 


Scrap 
value. 


$1.20 


$1.20 


Scrap 
value. 


$0.10 


$0.10 

Scrap 

value. 


$p.io 


$0.10 

Scrap 
value. 


$0.10 


$0.10 

Scrap 
value. 

$6.'26 


$0.20 

Scrap 

value. 

$1.20 


$1.20 

Scrap 
value. 

ioiso 
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20     Ft.   4/0  W.  P.  wire 

Labor    


.118 


Incidentals  and  waste  at  o'/r 

S.     Two  Trolleys— Under  Elevated  Structure. 

2     Guide  troughs.  30  in.  x  12  in.  x  3  in.  wood. 

2     Barn    hangers    

2     Ears,  12  In.  clinch 

Labor     


2.36 
2.50 


C.2fi 
.31 


Unit 

cost. 

.$1.50 

.     .40 

.     .25 


Incidentals  and  waste  at  5% 

T.     Two  Trolleys— Under  Elevated  Structure. 


2     Guide  troughs,  30  in.  x  12  in.  x  3  in.  wood.. 

2     Barn    hangers    ••■• 

2     Ears.  12  in.  feed  tap  (cast  lug) 

12     Ft.   2/0  W.  P.  wire 

Labor     


$  6.57 

Cost 

new. 

$  3.00 

.SO 

.50 

1.50 

$  5.  SO 


$  6.09 


1.46 


$1.76 


Scrap 
value. 


Unit 

Cost 

cost. 

new. 

$1.50 

$  3.00 

.40 

.SO 

.30 

.60 

.077 

.93 

1.50 

.0.20 


$0.20 


Scrap 
value. 


$0.20 
.54 


$  6.S3 
.34 


carpenters.  One  carpenter  succeeded  in  keep- 
ing the  shaftmen  supplied  with  timbers,  and 
the  blacksmith  and  helper  supplied  the  whole 
mine  with  sharpened  steel.  Three  other  ma- 
chine drills  were  in  use  in  the  mine  besides 
those  in  the  shaft.  The  wages  paid  were  as 
follows:  Engineers,  $4;  shaftmen,  $4;  black- 
smith, $4;  blacksmith  helper,  $-3.50;  carpenter, 
$4.50;  top-men,  $3.-50. 

Effect  of  Engine  Gases  on  Unprotected 
Steel  Viaducts. 

BY  ARTHUR  SULLIVAN.* 

An  investigation  which  has  been  in  pro- 
gress for  some  time  in  the  city  of  Chicago  re- 
garding the  physical  condition  of  viaducts  lo- 
cated over  railroad  tracks,  has  offered  an  un- 
limited opportunity  to  judge  and  study  the 
effect  on  steel  of  gases  from  engine  blasts, 
'and    the    many    bad    conditions    found,    fully 


Incidentals  and  waste  at  h%. 


$n.74 


T.\BLE  V. -SUMMARY  OF  TROLLEY  WIRE  DETAILS. 


Sec. 

No.  Location. 

Chicago  No.  Shore  St.  Ry.  Co, 

1    

2    


Miles 

trolley  Size 
wire.  wire. 


North  Chgo.   Elec. 
4    


Ry.  Co, 


Chicago  Elec,  Transit  Co. 


10 


12 
13 
14 


North  Side  Elec,  St,  Ry.  Co. 

15 


16 
17 
IS 

Vj 


6.790 
.549 
.549 
,      2.977 

10.865 

.  7.770 
1.490 

.  4.79 

.  1.78 

.  3.01 

.  8.38 

.  2,31 

,  4,13 

.  4.99 

38.660 

.    11.22 

.76 

.     3.48 

.      3.27 

1.05 

.576 

.      2,60 

,    13,17 

.       .77 

36.906 

.60 
.738 
.36 
.569 
1.906 
1.03 


5/0 
2/0 
2/0 
2/0 


1/0 
2/0 
1/0 
1/0 
1/0 
2/0 
2/0 
2/0 
1/0 


1/0 
1/0 
2/0 
1/0 
2/0 
2/0 
2/0 
2/0 
1/0 


1/0 
1/0 
1/0 
1/0 
1/0 
1/0 


Y'ears 
serv- 
ice. 

5 
5 
5 
5 


13 

1 

13 

13 

new 

5 

5 

5 
13 


14 

14 

2 

15 
3 
1 

13 
3 

15 


14 
15 
15 
15 
15 
12 


Total 

% 
Dep. 

85. 7 

» 

79,3 
79,3 


40.4 
23.0 
11.6 
17.8 
new 
70.2 
• 

97.7 
81.3 


14.4 
75. 
78.8 
4.7 
70.8 
63.7 
33.8 


Cost 
new. 

2.116.33 
171,10 
171.10 
927.42 


Scrap 
value. 

$  1,183.71 

80.28 

95.70 

518.73 


Depre- 
ciation. 


Present 
value. 


799.26  $  1.317,07 

90.82  80.2S 

59.79  111.31 

324.09  603.33 


$  3.3S5.95     $  1,878.42     $1,273.96     $  2,111.99 


.927.75 
467.S7 

,194,22 
445.70 
748,47 

,609.45 
695,26 

,287,14 

,237,65 


1,107.43 
261.69 
6S6.04 
256.05 
429.98 

1.459.52 
348.22 
719.93 
710.99 


331.41 
47.43 
58.95 
33.76 

'867!25 
347.04 
554.16 
428,17 


1.596.34 
420.45 

1.135.27 
411.94 
748.48 

1.S02.20 
348.22 
732.98 
809.48 


$10,613,52     $  5.979.84     $2,608,16     $  8.005.36 


2,783,20 
188,28 

1.082.77 
810,75 
333,29 
179,60 
811.60 

4,104.63 
193.41 


1,598,86 
108.16 
605.62 
465.75 
186.41 
100.45 
453.95 

2.295.81 
111.11 


1,184.34 

80.12 

68.71 

268.75 

115.74 

3.72 

253.22 

971.34 

27.82 


1,598.86 
108.16 

1,014.06 
552,00 
217.55 
175.88 
558.38 

3,133.29 

■  165.59 


$10,487,53     $  5,926.12     $2,963,76     $  7,523.77 


5.203   

Chicago  &  Jefferson  Urban  Transit  Co, 

:•!     5.29       1/0 

2,1    2.07       2/0 

24    2.09      2/0 


9.45 
Ogden  Street  Ry.  Co. 

25    2.016 

2«    1,514 

27    2,526 

28    1,662 

29    1,506 


30 


Cicero  A    ProvliO   St.    Ry.   Co. 

:il 
■>•-■ 
:i3 

34 


Toliii    nil    compiinloii, 
•Kxcmmlve  wcArInK  value. 


Mulerhil. 

F#.nflor,  ropptT.  I  74ri  ,^.^9  f.-ii 

Fre.lor,  liifinr,   33l>.r.S(",   rnlN v.    c 

Fi't'iliT.  rf|iilpn)>-n(.  pari    1  , 

Frf'diT.  t'-nilpm.-ut.  pari   2... 

Frrdor,  r'lnlpin.  nl.   pari   3.., 

Fi'odor,  i"<inipriniit,  part   4... 

FciMlor.  r'j"lpnifnl.  part  U.. 

Ff*Ml»T.  •■'inlpnuTit.  part   tl 

F«'e«lf>r.  •••inlpin(*iil,  part  7. 

Kepder,  equipment    IC,   &    I'  ' 


1,9971 
3.069 
1,981 

16,2717 

3,003 
3. 038 
1,5R6 
3.469 
.854 
1.156 


1/0 
2/0 
2/0 
2/0 
2/0 
2/0 
2/0 
1/0 


15 


14 
14 
14 
14 
13 


6.5 


25,2 
26,3 
43.7 


50 
40 
40 
9 
47 
16 
31 
59 


148.99 
183,30 
89,77 
141,24 
473,29 
257,28 


85,59 

105.30 

51.57 

81.14 

271.89 

147.80 


4.12 

78,00 

38.20 

60.10 

201.40 

109.48 


144.87 
105.30 
51.57 
81.14 
271.89 
147.80 


$  1.293,87  $   743.29  $  491.30  $   802.67 


1,314,59 

644.87 
650.59 


755,19 
360.69 
363.89 


140.97 

74,74 

125.29 


1,173.62 
570,13 
525,30 


$  2,610.05 

$  500.64 
471.41 
1,102,47 
504,80 
469,40 
622,33 
956,15 
491,53 


$  1,479,77  $  341.00  $  2,269,05 


287,60 
263.67 
616.64 
282.35 
262.55 
348,08 
534,80 
282,37 


106.52 
63.10 

194.33 
20.02 
97.22 
43.88 

130.62 

123.40 


$ 


394.12 
388.31 
908.14 
484.78 
372.18 
578,45 
825,53 
368,13 


$  5,118.73  %   2,878,06  $  799,09  $  4,319.64 


1/0 
1/0 
2/0 
2/0 
2/0 
1/0 


64 

• 

49 

2 

49 


745,23 
753.88 
493.9S 
1,080.63 
266,03 
286,94 


728,11 
433.08 
276.28 
604,36 
148,80 
164  «J 


20.03 

205.31 

252.50 

233.32 

2.34 

'"  S3 


725.20 
548.57 
241.45 
847.21 
263.69 
227.11 


13.570  . 
.  130,9257 


%  3,626,56     %  2,35.> 


$  2,853,23 


$37,136,21     $21.240.;i7     $9,250.60     $2 


6.11 


TABLE  VI,— FEEDER  SYSTEM. 

:i'i  r.Sfi  miles) 

;  ■  »1  aviTnjtc  per  mile) 


Cost   new. 

$367,942.83 

23,807,04 

50,699,92 

6,506.27 

4,881,44 

18.715.10 

75.31 

395.22 

614,78 

1,863,73 

Organisntlon,  enKlneerlng  and  Inriiiiiitals,  10% *^'7l1?lo'A 

•^m  »tnrk.  Center  and  Racine  Aves '"''^'lUJi 

-.149,09 

'■''     '    ■. $548,861.58 


-^ 


mlj- 


1 


?7 


Fig.   1 — Sketch   Show/ing  Corrosion   of   Beam 
Flange. 


demonstrates  the  necessity  of  proper  protec- 
tion for  steel,  against  the  injurious  effects 
produced  by  these  gases. 

Thirty  viaducts  were  included  in  this  inves- 
tigation. They  aggregated  14,000  lin.  ft.  in 
length,  and  varied  in  age  from  1-5  to  30  years, 
having  an  average  headroom  over  top  of  rail 
of  16  ft,,  this  dimension  indicating  that  the 
clearance  between  modern  locomotive  stacks 
and  the  steel  was  about  6  ins.  The  amount  of 
traffic  operating  under  them  varied  but  little, 
and  over  the  main  tracks  equalled  140  trains 
per  track  in  24  hours ;  it  was  over  these  most 
used  places  where  the  greatest  effect  was 
found. 

The  surroundings  of  the  structure  has  much 
to  do  with  the  resultant  effect.  Viaducts  20 
to  30  years  old,  so  located  in  the  clear,  that 
no  buildings  or  other  obstructions  interfered 
in  the  least  with  the  passage  nf  winds  blow- 


$492,809,85 


Fig.  2 — Sketch   Showing  Corrosion  of   Beam 
Web. 


ing  from  any  direction,  showed  comparatively 
slight  reductions  in  sections,  and  this  only  on 
that  portion  of  the  structure  closest  to  the 
engine  stacks,  namely,  bottom  flanges  of 
stringers  and  floor  beams,  this  reduction  in 
most  instances  hardly  exceeding  10  percent. 
On  the  other  hand  viaducts  1-5  to  20  years 
old,  partially  surrounded  by  buildings,  in  such 
a  manner  as  considerably  to  detract  from  the 
full  effect  of  the  various  winds,  thus  allow- 
ing the  fumes  to  remain  in  the  confines  of 
the  structure,  showed  very  large  reductions 
in  sections,  this  percentage  of  reduction  rang- 
ing from  4(1  per  cent  to  60  per  cent,  and  in 
some  e.xtreme  cases  the  webs  of  stringers  and 
floorbeams  of  originally  %  in.  thickness,  were 
in  spots  entirely  eaten  or  burned  away.  .A.lso 
the  range  of  the  deterioration  was  greater, 
that  is,  while  in  the  former  instances  the  bot- 
tom flanges  of  stringers  and  floorbeams  were 
practically  the  only  parts  affected,  in  the  lat- 

•Connected  with   Bridge  Division.  Chicago.  III. 
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ter  cases  the  effect  extended  to  the  webs  and 
top  flanges  of  stringers  and  floorbeams,  bot- 
tom chord  sections,  bases  of  posts  and  hang- 
ers, and  to  the  bottom  portion  of  all  truss 
members,  also  pins  and  pin  connections. 

Further  it  was  found  that  in  spans  con- 
sisting of  three  trusses,  the  effect  on  the 
chord  sections  etc.,  of  the  center  truss,  was 
much  greater  than  on  the  same  section  of 
either  outside  truss.  An  instance  being  where 
the  bottom  chord  of  the  outside  truss,  showed 
a  loss  of  section  of  30  percent  to  40  percent, 
that  of  the  center  truss  at  relatively  the  same 
point  was  reduced  fully  75  percent.  This  last 
item  was  of  much  interest,  after  scraping  the 
rust  and  scale  off,  the  resultant  section  cali- 
pered  only  4x5-16  ins.,  the  original  section  of 
this  chord  having  been  made  up  of  two  eye- 
bars  '^x\Vi  in.  This  dimension  being  obtained 
first  from  the  drawings  and  later  substantiated 
.  by  field  examination  of  the  similar  panel  at 
the  other  end  of  the  span,  tliis  latter  end  not 
being  over  tracks  and  partially  protected  by 
an  intermediate  building  showed  slight  deteri- 
oration. The  metal  was  of  wrought  iron,  and 
when  taken  out  after  having  been  replaced 
by  new  steel  bars,  was  tested  as  follows ;  the 
bar  was  so  placed  that  the  point  w-here  the 
greatest  reduction  had  occurred,  rested  close 
to  a  support,  it  was  then  struck  heavily  with 
a  large  flogging  hammer,  the  metal  broke  and 
entirely  separated  at  the  first  blow,  the  frac- 
ture indicating  almost  complete  crystalliza- 
tion. Our  end  of  the  bar  was  then  bent  180° 
about  a  1  in.  radius,  at  a  point  where  it  was 
4%x%  ins.  and  showed  no  fracture  whatso- 
ever, also  the  metal  at  this  point  was  found 
soft  and  ductile,  i.  e.,  not  brittle  or  crystallized 
as  is  evidenced  by  the  fact  that  a  sharp  tem- 
pered steel  point  was  driven  into  it  fully  3-16 
in.  deep.  This  seems  to  indicate  as  did  sev- 
eral other  experiments  of  a  like  nature,  that 
although  the  blasts  of  gases  from  engines  does 
eat  away  the  metal  on  its  exposed  surfaces, 
that  portion  which  remains  after  all  scale,  etc., 
has  been  scrapped  off  is  not  affected,  this  last 
condition  providing  the  section  has  not  been 
over-stressed  to  the  extent  that  crystallization 
sets  in  from  the  latter  cause. 

Stringers  as  above  mentioned  being  the  most 
affected  by  these  causes,  become  in  some  cases 
quite  dangerous,  the  web.  particularly  when 
I-beam  sections  are  used,  is  as  a  rule  not  very 
heavy,  and  when  subjected  to  continuous 
blasts  is  eaten  away  in  a  comparatively  short 
time.  If  this  loss  occurs  at  the  end  of  the 
stringer,  where  the  shear  is  maximum,  a  seri- 
ous accident  is  liable  to  result  from  a  heavy 
impact  load  causing  the  stringer  to  fail 
through  its  inabilitv  to  transmit  the  shear 
load. 

.\nother  place  where  the  effect  of  these 
.ffases  is  constantly  found,  is  on  main  sections 
of  truss  web  members,  particularly  flanges  of 
angles  and  webs  of  channels,  at  a  point  where 
the  wooden  chord  cover  joins  them.  These 
chord  covers  are  as  a  rule  made  up  of  3-in. 
planking,  fitted  tight,  presumably  to  keep  the 
smoke  and  gases  from  rising  through  the  in- 
terstices and  causing  inconvenience  to  traffic. 
The  method  in  this  respect  is  very  successful, 
in  fact  so  much  so  that  the  fumes  having 
reached  this  point  and  finding  no  outlet  remain 
there,  creating  a  constant  chemical  disturb- 
ance which  rapidly  deteriorates  the  material. 
.'Vn  extreme  case  of  this  sort  happened  during 
the  above  mentioned  investigation,  on  a  rivet- 
ed span.  The  truss  hanger  consisting  of  four 
angles  laced  together,  was  reduced  fully  60 
percent  at  just  the  point  where  the  chord 
cover  joined  it.  At  the  time  of  failure  all 
four  angles  separated,  thereby  throwing  the 
floorbeam  load  on  the  bottom  chord  ;  this  sec- 
tion not  being  capable  of  properly  supporting 
even  the  dead  load  became  badly  twisted  and 
dropped  fully  6  ins.  out  of  alignment. 

All  members  such  as  sidewalk  stringers, 
lateral  rods  in  center  panels  and  truss  coun- 
ters which  require  only  small  areas,  showed  a 
greater  percentage  of  deterioration  than  those 
of  larger  areas.  In  one  case  where  angles  of 
5/16  in.  thickness  had  been  used  as  bridging 
between  stringers  of  heavy  I-beam  section, 
this  bridging  had  been  completely  destroyed, 
while  the  loss  of  section  on  the  stringers  did 
not  exceed  20  per  cent.  Also  vertical  surfaces 
are  more  effected  than  horizontal  surfaces,  ex- 
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cepting  when  the  latter  is  so  close  to  the  stack 
thnt  the  blast  has  not  diffused  to  any  extent. 
Further  it  was  found  that  horizontal  surfaces, 
although  in  the  path  of  blast,  but  facing  away 
from  its  source,  showed  relatively  slight  loss. 

The  accompanying  sketches  are  true  repro- 
ductions of  specific  cases  which  were  found, 
and  e.xhibit  very  clearly  the  almost  unbeliev- 
able extent  of  the  effect  of  these  gases.  Fig- 
ure I  shows  the  bottom  flange  of  a  stringer 
and  indicates  the  relative  loss  of  section  of 
the  flange  area  in  reference  to  its  location  with 
respect  to  the  path  of  blast.  The  width  of 
the  affected  area  can  well  be  compared  with 
the  sweep  of  shot  from  a  gun ;  that  is,  its 
width  varies  with  the  distance  that  the  flange 
is  separated  from  the  engine  stack.  Figure  II 
is  an  elevation  of  a  floor  beam  and  tends  to 
prove  the  truth  of  the  statement  made  in  the 
preceding  paragraph  that  the  deterioration  is 
proportionally  more  rapid  on  small  sections 
than  on  larger  ones ;  in  this  case  a  %  in.  web 
plate  has  been  entirely  eaten  through  to  the 
extent  shown,  while  the  flanges  of  originally 
V2  in.  thickness  have  suffered  a  loss  of  only 
60  per  cent. 

The  ■  word  unprotected,  as  is  used  in  the 
title  of  this  article,  means,  except  for  an  occa- 
sional job  of  scraping  and  painting,  which,  as 
a  rule,  is  poorly  executed.  Paint  on  steel  sur- 
faces subjected  to  this  kind  of  blast,  instead  of 
forming  a  nonporous  film,  becomes  at  first  a 
pasty  substance  which  can  be  easily  rubbed  off 
with  the  hand  and  later  develops  into  a  hard 
brittle  covering,  which  the  vibration  from 
traffic  cracks  and  causes  to  fall  away  in  large 
pieces.  If  proper  care  of  this  sort  were  ob- 
served the  effect  of  these  gases  could  be  con- 
siderably reduced,  but  as  this  work  is  very 
difficult  of  operation  and  doubtful  of  quality, 
as  well  as  expensive,  it  is  usually  overlooked. 

LETTERS  TO  THE  EDITOR. 


Flushing  Pavements  With  Water 
Under  Pressure. 

Sirs:  The  above  heading  is  quoted  from  an 
article,  page  307,  of  May  issue  of  "Municipal 
Engineering."  entitled.  "Causes  and  Defects  in 
Asphalt  Pavements."  by  Isaac  Van  Trump.  Chi- 
cago. 111.  The  article  includes  "flushing  with 
water  under  high  pressure"  as  one  of  the 
"causes  of  defects  in  asphalt  pavements  which 
are  almost  entirely  under  the  control  of  the 
municipal  engineer."  and  adds,  "it  is  entirely 
unfair  to  the  municipality,  the  taxpayer  and 
the  contractor  for  the  municipal  engineer 
through  ignorance  or  neglect  to  permit  condi- 
tions to  exist  either  during  the  construction  or 
after  the  street  has  l:een  completed,  that  will 
permanently  impair  the  usefulness  or  appear- 
ance of  the  thoroughfare."  This  is  sound  ad- 
vice from  one  who  has  closely  watched  the  evils 
of  the  high  pressure  flushing  system  of  street 
cleaning;  but  what  heed  does  the  city  of  Chi- 
cago pay  to  its  and  some  other  cities'  technical 
advisers?  In  the  current  number  of  another 
engineering  journal  we  find  a  half-page  photo- 
graph of  "one  of  Chicago's  41  new  flushing  ma- 
chines" forcing  water,  from  about  1  foot  above 
it,  under  pressure,  on  the  surface  of  the  pave- 
ment. Is  it  any  wonder  that  contractors  and 
surety  companies  in  Chicago  and  elsewhere  are 
repudiating  their  guarantees,  as  shown  by  an 
able  paper  in  1907  by  John  W.  Hittell.  Chicago's 
Chief  Engineer  of  Highways,  before  the  Ameri- 
can Society  of  Municipal  Engineers. 

The  writer  and  others  who  have  had  long  ex- 
perience with  the  construction  and  maintenance 
of  pavements,  have  condemned  this  injurious 
system  of  street  cleaning  which  ruins  pave- 
ments of  all  kinds,  fills  sewers  with  street  dirt, 
consumes  an  excessive  portion  of  water  supply 
and  is  otherwise  not  economical. 

A  recent  test  of  cleaning  by  high  pressure 
flushing  system  in  New  York  City  shows,  as 
reported;  (a)  Cost  72  cts.  per  1,000  sq.  yds.  per 
cleaning,  for  labor  and  water;  (b)  2  gals,  water 
consumed  per  sq.  yd.  of  pavement  cleaned;  (c) 
Cost  of  water,   9   cts.  per  1,000  gals. 

At  this  rate  in  a  city  having  200  miles,  say 
4,000.000  sq.  yds.  of  pavement,  cleaned  daily 
(Sundays  excepted),  say  300  times  per  year,  the 
cost  would  be  $2,SS0  per  day.  or  $864,000  per 
year. 


The  water  consumption  figures  S. 000, 000  gals, 
per  day.  at  9  cts.  per  1,000  gals.  =  $720  per  day, 
or  $216,000  per  year,  or  about  approximately  the 
cost  of  water  supply  of  a  city  of  50,000  popula- 
tion. Knowing  that  the  water  used  in  flushing 
carries  to  the  sewers  at  least  10  per  cent  of  its 
bulk  of  street  dirt  and  a  large  portion  of  the 
dirt  settles  in  the  sewers,  we  see  the  great  addi- 
tional cost  of  sewer  cleaning. 

Every  engineer,  or  official,  and  every  periodi- 
cal which  is  interested  in  construction  and 
maintenance  of  street  pavements,  should  per- 
sistently and  at  all  possible  times  and  places 
raise  their  voices  in  loud  acclamation  against 
this  system  of  "pavement  ruination." 

On  this  subject  I  quote  the  following  from  the 
St.  Louis  Daily  News  of  May  20th: 
"Present   Method  of  Flushing   the  City's  Streets 

Detrimental   to   Their   Proper    Maintenance — 
Volume  of  Water  Employed   Is  Excessive 
— Unnecessary    Expense   to   Tax   Payer, 

"From  more  than  one  source  have  lately 
reached  the  Daily  News  complaints — which 
would  seem  to  be  justified — with  regard  to  the 
system  of  flushing  the  city's  streets. 

"No  one  can  have  failed  to  notice  the  tremen- 
dous force  with  which  the  water  is  projected 
from  the  flushing  machine  employed  in  cleaning 
our  streets,  a  force  sufficient  to  drive  the  sand 
and  soil  from  between  the  interstices  of  the 
granite  blocks  with  which  some  of  the  streets 
are  paved  and  to  work  serious  damage  to  those 
artificially  constructed  asphalt  or  bituminous 
surfaces.  The  result  has  been  that  repairs  to 
the  streets  become  necessary  much  more  fre- 
quently than  is  at  all  necessary  or  than  would 
be  the  case  if  a  more  natural  system  of  cleaning 
were  employed. 

"Nor  is  this  all.  The  volume  of  water  con- 
sumed in  street  cleaning  operations  at  the  pres- 
ent time  is  excessive;  and  is  also  a  source  of 
unnecessary  expense  to  the  long-suffering  tax- 
payer. So  great  indeed  is  the  flow  of  water 
sewerwards  down  the  gutters  when  the  "flush- 
ers"  are  at  work  that  few  can  get  off  the  side- 
walk without  wading.  With  this  stream  goes 
not  only  all  the  street  refuse  but  also  much  of 
the  paving  materials. 

"During  the  past  year  the  Street  Department 
has  curtailed  the  use  of  flushing  machines  and 
the  improvement  in  the  condition  of  the  pave- 
ments is  marked. 

"Interviewed  by  a  News  reporter  the  Street 
Commissioner.  Mr.  Travilla,  admitted  that  these 
flushing  machines  now  in  use.  if  employed  too 
frequently,  damage  asphalt  or  bituminous  pav- 
ing. The  damage  to  brick,  granite  and  wood 
pavements  is  also  great,  causing  the  joints  to  be 
opened,  the  pavements  to  be  loosened  and  stead- 
ily dislocated,  uneven  and  need  excessive  re- 
pairs. 

Constant  patrol  hand  sweeping,  with  occasion- 
al machine  sweeping  and  light  sprinkling  just 
before  sweeping,  to  allay  dust,  has  been  dem- 
onstrated to  be  the  most  economical,  satisfac- 
tory and  efficient  method  not  only  for  preserv- 
ing pavements  but  especially  for  keeping  streets 
constantly  clean  at  all  times  of  day. 

J.  W.   HOWARD, 
Consulting  Engineer.  Roads.  Streets.  Pavements. 

New   York,    Sept.   30,   1910. 


Rust,  as  Shown  in  the  Removal  of    a 

Seventeen-Story   Building."' 

The  Gillender  Building,  a  seventeen-story 
structure  at  the  northwest  corner  of  Wall  and 
Nassau  streets,  Xew  York  City,  w-as  built  in 
1896,  and  removed  in  19lM. 

When  built,  all  the  columns  were  encased 
in  solid  brickwork.  The  steelwork  received 
one  coat  of  paint  in  the  shop  and  two  after 
erection,  but  on  removal,  showed  little  evi- 
dence of  ever  having  been  painted  at  all. 

From  the  top  to  the  bottom,  wherever  the 
spaces  between  the  brick  and  steel  were  filled 
with  Portland  cement  mortar,  there  was  no 
rusting,  but,  wherever  the  mortar  did  not  fill 
such  spaces  completely,  rusting  had  begun. 
Generally,  the  under  sides  of  the  top  and  bot- 
tom flanges  of  the  floor-beams  had  begun  to 
show  rust,  while  the  web  and  upper  surfaces, 
having  been  in  contact  with  mortar,  were  in 
good  condition. 


The  worst  rusting  of  all  was  from  the  sixth 
floor  down,  on  the  northeast  corner,  where 
the  columns  had  been  against  the  adjoining 
building,  on  the  north  side.  The  cover-plates 
of  these  columns  looked  as  if  they  had  never 
been  painted,  but  had  stood  in  the  open,  ex- 
posed to  all  weather,  for  si.x  or  seven  years. 
On  these  columns  one-half,  in  volume,  of 
many   rivet  heads  could  easily  be   removed. 

This  building  had  been  erected  by  first-class 
contractors  and  with  first-class  materials ;  and 
although  the  rusting  had  not  yet  made  the 
building  unsafe,  there  is  no  telling  how  soon 
it  would  have  become  so. 

It  would  seem  that  if  the  columns  had  been 
encased  and  filled  with  wet  concrete  there 
would  have  been  little  danger  of  rust,  and 
they  could  thus  have  been  easily  protected 
from  electrolysis.  Oil  or  oil  paints  should  not 
be  placed  on  steel  to  be  thus  encased. 

Messrs.  Trowbridge  and  Livingston  are  the 
architects  for  the  39-story  Bankers'  Trust 
Building  which  will  take  the  place  of  the 
Gillender  Building,  and  Messrs.  Marc  Eidlitz 
&  Son  are  the  contractors,  to  whom  the  writer 
gives  his  thanks. 

Inspecting  Steel  Forms. 

On  Wednesday,  Sept.  21st,  a  party  of  about 
twenty  members  of  the  Boston  Society  of 
Civil  Engineers  went  to  Lowell  to  inspect  the 
methods  being  employed  there  by  the  Aber- 
thaw  Construction  Co.  in  the  use  of  corru- 
gated iron  for  the  floor  forms  on  the  new  re- 
inforced concrete  cotton  warehouse  being 
built  for  the  'Massachusetts  Cotton  Mills.  As 
this  work  progresses  some  very  interesting 
cost  data  is  being  compiled,  which,  according 
to  the  usual  liberal  policy  of  the  .\berthaw 
Company,  will  be  available  for  publication 
later.  Another  interesting  feature  of  this 
w'ork  and  a  new  departure  in  concrete  work 
is  the  use  of  steel  construction  towers.  These 
are  made  of  standard  steel  shapes  in  sections 
about  ten  feet  high,  the  total  height  of  the 
towers  on  this  job  being  about  110  feet.  These 
towers  are  permanent  pieces  of  apparatus  and 
can  be  used  over  and  over  again,  so  that  the 
ultimate  yard-cost  for  concrete  handled  will 
be  extremely  low  in  spite  of  their  high  first 
cost. 


Recipe  for    Making    Blueprint    Papor. 

The  following  recipe  was  used  in  making 
blue  print  paper  in  South  America  where  it 
was  difficult  to  buy  paper  and  even  that  which 
was  purchased  was  very  often  ruined  w-ith 
age.  The  paper  made  with  this  recipe  gave 
excellent  satisfaction.  Using  an  ounce  as  the 
unit — take  1  oz.  of  pure  iron,  dissolve  in 
strong  nitric  acid,  filter,  wash,  precipitate  the 
iron  as  ferric  hj'dro.xide  by  ammonia,  filter, 
wash  filtrate  clean  and  dissolve  in  hot  citric 
acid,  using  as  little  citric  acid  as  possible. 
Mix  this  with  1  oz.  ferri  cyanide  of  potassium, 
dissolved  in  a  pint  of  water  free  from  iron 
or  manganese,  spread  on  the  paper  with  a 
soft  brush,  and  hang  the  paper  up  to  dry. 
If  it  is  allowed  to  lie  flat  during  drying  the 
solution  collects  in  pools  that  oxidize  and 
ruin  the  result.  The  above  is  based  on  the 
assumption  that  only  25  per  cent  of  the  ferric 
citrate  is  reduced  by  light  during  printing — 
possibly  even  that  is  too  high. 


*A  paper  by  T.  Kennard  Thomson,  Proceed- 
ings American  Societv  of  Civil  Engineers.  Vol. 
XXXVI,    p.    1224. 


Pay  as  You  Enter  Method  of  Coaling 
Ships. — .At  Kingston,  Jamaica,  a  novel 
method  of  coaling  ships  and  of  the  pay- 
ment of  the  laborers  is  resorted  to  and  is 
a  very  economical  and  rapid  method,  which 
could  be  applied  in  other  lines  of  work. 
When  a  ship  is  to  be  coaled  a  hundred 
or  more  negroes  gather  and  wait  for  the 
signal  to  start.  They  are  furnished  with 
full  baskets  (about  lyi  bushels  each)  of 
coal,  which  they  carry  on  their  heads  from 
the  coal  yard  to  the  coal  bunkers,  where 
the  basket  is  dumped  and  the  empty  basket 
carried  back.  Each  laborer  receives  a 
penny  a  basket,  and  as  he  passes  up  the 
gang  plank  with  the  load  on  his  shoulders, 
a  penny  is  handed  him  by  the  negro  "pay- 
master." Of  course  labor  is  plentiful,  but 
the     prospect     of     receiving    money    each 
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round  keeps  the  men  crowding  on  each 
others  heads,  and  the  coaling  of  a  ship 
is  accomplished  in  a  very  short  time. 

Day's  Work  of  Seventeen  Steam  Shovels 

On  .Scptenil.cr  J.  IT  steam  shovels,  working 
in  the  Culebra  construction  district  of  the 
Central  Division,  excavated  20,335  cubic  yards 
during  the  working  day  of  eight  hours,  an 
average  of  l,7-.'(i  cubic  yards  per  shovel  for 
the  day.  During  this  time  the  shovels  were 
under  '  steam  13ti  hours  and  were  actually 
working  t»0  hours  and  55  minutes  and  were 
waiting  for  cars  29  hours  and  30  minutes. 
The  other  delays  were  due  to  mining,  clean- 
ing track  after  blasts,  repairing  shovels,  mov- 
ing shovels  back,  slides  and  similar  causes. 

Hydraulic  Dredge  Record.— The  hy- 
draulic dredge  montezuma  on  contract  46, 
New  York  Barge  Canal,  has  the  record  for 
the  amount  of  excavation  for  any  one 
month.  This  dredge,  which  has  a  20-in. 
diecharge,  excavated  454,706  cu.  yds.  of 
sandy  material  during  the  month  of  Sep- 
tember, 1909.  Of  this  450,000  yards  was 
"pay  dirt,"  the  balance  being  an  extra  cut 
of  2  ft.  in  width  and  depth  outside  the  lines 
for  which  no  payment  vifas  made.  This 
dredge  is  operated  by  the  Kinser  Construc- 
tion  Company,  contractors,  of  Chicago. 

Directory  of   Principal   Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation—Secy..  C.  H.  LIchty.  215  Jackson  Blvd., 
Chicago.    111. 

American  Society  for  Municipal  Improve- 
menu.— Secy.  A.  Preacott  rolwell,  239  West 
3»th  St  .   New  York.   N.  T. 

American  Society  tor  Testing  Materials.— 
Secy.  Edgar  Marburg,  Univ.  of  Pa..  Phlladel- 
ohltt.   Pa. 

American  Society  of  Civil  Engineers.— Secy. 
C.   W.   Hunt.   220  W.   67th  St..   New    York.   N.   Y. 

American  Society  of  Engineering  Contractors. 
—Secy.  Daniel  J.  Hauer,  Park  Row  Building. 
New  York.   N.   Y. 

American  Street  and  Interurban  Railway  As- 
sociation.—Secy.  B.  V.  Swenson,  29  W.  39th  St.. 
New  York.  N.  Y. 

American  Water-Works  Association.— Secy. 
J     M.    Dlven.   Charleston,   S.   C. 

Boston  Society  of  Civil  Engineers. — Secy.  3. 
E.   Tlnkham.   60   City   Hall,    Boston.    Mai!S. 

Canadian    Society    of    Civil    Engineers.- Secy. 
Cli-mcnt    H      Mcl.i-od.    Montreal.    Can. 
tenance     of     Way    Association. — Secy.      E.      H 
Fritch,   Monadnock    Block.   Chicago,   III. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
Bt..    Philadelphia.    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Ijingadorf,  Washington  University.  St.  LiOuls. 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—  Srcy..  E.  K.  Hlles.  803  Fulton  BIdg.,  Pittsburg. 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Rlrtinrd  I..  Humphrey.  Harrison  BIdg.,  Phila- 
delphia.   Pa. 

Nbw  England  Water-Works  Association. — 
Secy.    Wlllard    Kent.   Narraganaett  Iter,    R.   I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.—Secy..  W.  E.  Emory.  P.  &  P.  U.  Ry.. 
Pforla.    III. 

Society  for  the  Promotion  of  Engineering 
Education. — Secy..  Henry  H.  Norrls,  Cornell 
Unlvrrnlty.    Ithaca.    N.    Y. 

Technical  Society  of  the  Pacific  Coast.^Secy., 
Otio  Van  r)i-l(lern.  865  Paclflc  BIdg..  San  Fran- 
cisco,  f'al. 

Western  Society  of  Engineers. — Secy.,  J.  H 
Warder.   Monadnock   Block.  Chlcaco.  III. 


Mr.  Frank  ilatthews  until  recentl;.  Assistant 
Engineer  o(  the  paving  department  of  the  t^aaia 
of  Local  Improv-ements.  City  of  Chicago,  has 
been  appointed  Division  Engineer,  to  succeed 
Mr.  Joseph  Moore,  who  recently  resigned,  owing 
to  ill   health. 

Mr  John  A.  Bensel  of  New  Tork  City  has 
been  nominated  by  the  Democratic  party  ot 
New  York  state  as  its  candidate  for  the  posi- 
tion of  State  Engineer  and  Surveyor.  Mr.  Frank 
M.  Williams  of  Oneida.  N.  Y..  the  pi-esent  in- 
cumhent,  was  renominated  by  the  Republican 
party. 

George  Manheiraer,  formerly  a  well-known 
civil  engiiieer  in  the  state  of  Wisconsin,  was 
killed  Sept.  28  bv  a  train  at  Manitowoc,  Wis. 
Mr.  Manheimer  was  one  of  the  engineers  em- 
nloved  in  the  construction  of  the  Eads  jetties  on 
the"  Mississippi  River.  He  retired  from  active 
practice  in  1884.     He  was  58  years  old. 

G  H  Hu£;hes.  an  American  railroad  contract- 
or on  the  branch  of  the  railroad  running  from 
Torreon  Mexico,  into  the  mountains,  was  snot 
and  instantly  killed  by  his  Mexican  employes  on 
Sept  20.  Hughes'  Mexican  foreman  was  stabbed 
in  defending  Hughes.  The  Mexicans  were  cele- 
brating a  fiesta  and  imagined  they  had  a  griev- 
ance against  all  Americans. 

Mr  W.  H.  Rosecrans,  formerly  Chief  Engi- 
neer of  The  Arnold  Company,  has  opened  offices 
at  110  La  Salle  St..  Chicago,  and  1328  Broadway. 
New  York,  and  will  engage  in  a  general  consult- 
ing engineering  practice.  Associated  with  him 
■ire  Irving  E.  Brooke.  Electrical  Engineer;  Al^- 
fred  H.  Marshall.  Hydraulic  Engineer,  and  H.  G. 
Raschbacher,  Irrigation  Engineer,  all  ot  whom 
were  with  Mr.  Rosecrans  nefore  opening  his  new 
ofBces. 

The  Pennsylvania  R.  R.  has  awarded  its  an- 
nual cash  prizes  to  the  following  supervisors 
and  assistant  supervisors  on  the  lines  east  or 
Pittsburg  and  Erie  for  the  best  track  through- 
out the  year:  The  first  premium  of  $1,200.  ot 
which  $800  went  to  the  supervisor  and  $400  to 
the  ,-issistant  super-isor  having  the  best  line 
and  surface  between  Jersey  City  and  Pittsburg 
and  Philadelphia  and  Washington,  was  awarded 
to  Supervisor  George  Goldie.  Jr..  and  Assistant 
Supervi.sor  R.  R.  Nace.  who  have  charge  of  the 
track  from  C2d  St..  West  Philadelphia,  to  Wil- 
mington. The  four  premiums  of  $800  each,  of 
which  $600  went  to  the  supervisor  and  $200  to 
the  assistant  supervisor  having  the  best  track 
on  a  Main  Line  superintendent's  division  be- 
tween Jersey  City  and  Pittsburg  and  Philadel- 
phia and  Washington,  were  awarded  .as  follows: 
Supervisor  W.  P.  Rench  and  Assistant  Supervis- 
or S.  L.  Church,  who  have  charge  of  the  track 
between  Girard  Ave.  bridge.  West  Philadelphia, 
and  Tullytown,  Pa.  Supervisor  G.  R.  Sinniokson 
and  Assistant  Supervisor  H.  A.  Gass.  who  have 
charge  of  the  track  between  Woodbine  Ave.. 
West  Philadelphia,  and  a  point  just  west  of 
Coatesville.  Supervisor  J.  A.  Buchenal  and  As- 
sistant Supervisor  E.  C.  Silvius,  who  have 
charge  of  the  track  between  Durward  and  Long- 
fellow, Pa.  Supervisor  F.  L.  Pitcher  and  As- 
sistant Supervisor  W.  W,  Hubley,  who  have 
charge  of  the  track  between  New  Florence  and 
George  Station  on  the  Pittsburg  Division.  The 
improvement  premium  of  $1,000.  of  which  $700 
goes  to  the  supervisor  .and  $300  to  the  assistant 
supervlsoi  showing  the  greatest  improvement 
in  line  and  surface  on  the  Main  Line  between 
Jersey  City  and  Pittsburg  and  Philadelphia  and 
Washington,  was  .awarded  to  Supervisor  H.  E. 
Waters  and  Assistant  Supervisor  Frederick 
ICvans.  who  haVe  charge  of  the  track  between 
Baltimore  and  Springfield,  Md. 


PERSONALS. 

Mr.  0<-orK.  S.  Ill'-'  h;iM  resigned  his  position 
IIS  KnglniMT  of  Subway  i  •rinsiruetlon  for  the 
New  I'ulillc  ."Service  f"oniinl.'<''lnii.  Flr»t  District. 
New  York  City,  nnd  will  in^aKe  In  private 
practice. 

Mr.  J.  W.  Slorrs  has  been  appointed  consult- 
ing engineer  of  the  Montpcller  &  Wells  Rp;»'.* 
R.  R..  with  olHre  iit  Concord.  N.  H,.  an.!  Will 
have  full  supervision  of  construction  and  maiu- 
ti'nance  of  bridges. 

Mr.    Ishnm     Randolph.    Consulting    Engineer. 

•"M 'm;"!,   in      h;i.«  I, ..Ml   ii.mi.'l  by  Oovornor  D.i- 

ive   to  meet   the 
ird    to    consider 
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Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i.  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Air  Compressors. — Paper;  6x9  Ins.;  68  pp.  Na- 
tional Brake  &  Electric  Co.,  Milwaukee. 

This  catalog.  No.  391,  gives  detailed  informa- 
tion and  photographs  of  air  compressors  and 
accessory  machinery  for  a  wide  range  of  pur- 
poses. Both  stationary  and  portable  plants  are 
shown.  Tables  of  sizes,  telegraph  code  and 
other  useful   Information  are  given. 

Good  Roads.— P.aper;  9x12  ins.;  60  pp.  Port 
Huron  Engine  &  Thresher  Co.,  Port  Huron 
Mich. 

This  Is  the  19U  good  roads  book  containitu,- 
n.nong  other  things,  a  history  ot  road  making 
rtescriptlon  of  machine  made  macadam  roads 
jv„.  Huron  system  of  grading,  haulin.?.  spread- 
n.f  i.n.i  roll  ng.  with  costs.  Is  well  illustr.a  ed 
with  examples  of  m.achlnes  in  use  and  with 
pbi'tos  of  details  of  machinery. 

Designing    Data.— Paper;     3'/,x6    Ins.;    48    pp 

1  Uie  ;' Chlcago.^'lir"''"'  *''*"'  ^°-  O'''  C^''^"y 

Oiie  of  the  most  useful  booklets-  published    i= 

r  .vgning  Data   II   for   use   In   design  of  «??uc! 

nres  -ising  expanded  metal.     It  is  a   c?rn-,?oiM^ 

t:c:.  of  the  booklets  N'os.  7  and  8   and"  a?  t  if 


No.  6  issued  previously.  The  book  contains  five 
chapters  with  standard  tables,  discussions  of 
principals  of  reinforcement  and  advice  concern- 
ing various  subjects  in  design.  Various  types  of 
structures  are  treated  in  classes,  viz.:  Slab 
Bridges  and  Flat  Top  Culverts,  Girder  Bridges. 
.-Vrch  Bridges.  Sewers  and  Culverts.  Tanks  and 
Walls,  etc.  Other  folders  describe  Building  De- 
sign. Plastering,  and  give  tables  of  prices,  both 
domestic  and  export. 

Chenoweth        Reinforced       Concrete       Piles. — 

Paper;  111/2x814  ins.;  6  pp.  Alexander  C.  Chen- 
oweth. 16  Court  St..  Brooklyn.  N.  Y. 

Showing  illustrations  of  these  piles,  completed 
docks,  and  docks  under  construction. 

Vulcanite. — Paper;  3'/lx6  ins.;  12  pp.  Vulcan- 
ite Portland  Cement  Co..  Fifth  Ave.  BIdg.,  New 
Tork. 

A  booklet  containing  paragraphs  from  the 
specifications  for  a  series  of  13  panels  exhibited 
at  the  Cement  Show,  Chicago.  1910.  Each  para- 
gi-aph  describes  the  composition  of  the  panel. 

Reinforced    Concrete    for    Houses. — Paper;    6x9 

ins.;  28  pp.  Vulcanite  Portland  Cement  Co.. 
.Fifth  Ave.  BIdg..  New  Y'ork. 

This  booklet  presents  an  address  on  the  sub- 
ject of  Architectural  Details  in  Reinforced  Con- 
crete, including  photographs  of  the  various  ex- 
amples spoken  of. 

Mineral  Oil  Mixed  Concrete.— Paper;  6x9  Ins.; 
8  pp.  Vulcanite  Portland  Cement  Co..  Fifth 
Ave.  BIdg..  New  York. 

Being  a  paper  by  Albert  Moyer  on  the  above 
subject. 

Vulcan  Iron  Works. — Paper;  6x9  ins.;  114  pp. 
Vulcan  Iron  Works,   Wilkesbarre,   Pa. 

A  catalog  giving  drawings,  photographs  of 
machinery,  and  installations  ot  same  where 
hoisting  and  haulage  is  required.  Return  tubu- 
lar boilers,  mine  ventilating  fans,  and  a  general 
line  of  colliery  and  mining  equipment  are  here 
illustrated    and    described. 

Traveling  Cranes.— Paper;  3i/<.x6  Ins.;  8  pp. 
Pawling  &  Harmeschfeger  Co..  Milwaukee.  Wis. 

A  folder  entitled  "Four  Laborers  Instead  of 
Thirty  "  being  a  short  description  of  an  instal- 
lation of  a  crane  for  handling  scrap  iron.  pig. 
coke  and  stone  in  a  foundry. 

Alternating  Current  Switchboard  Panels. — 
Paper;  8x10%  ins.;  70  pp.  General  Electric  Co.. 
Schenectady,   N.   T. 

Bulletin  No.  4749  on  the  above  subject  has 
been  issued  by  the  General  Electric  Company. 
The  panels  illustrated  in  this  bulletin  are  of  the 
sectionalized  type,  and  each  section  has  a  sep- 
arate catalog  number.  These  panels  are  in 
three  sections,  and  the  pages  of  the  bulletin  are 
sectionalized  so  that  the  user  may  have  before 
him  a  picture  of  the  complete  panel  desired,  to- 
gether with  a  full  description  of  the  equipment. 

Isolated  Plant — Direct  Current  Combination 
Generator  and  Feeder  Panels.— Paper;  xxltn.; 
ins  ■  8pp.  The  General  Electric  Co..  Schenec- 
tady, N.  Y. 

A  new  bulletin  on  the  above  subject.  No.  4763 
which  supersedes  previous  bulletins  on  that 
subject,   has  just  been   issued. 

Large  Motors  for  Steel  Mills,— Paper;  8x101/2 
ins  ■  16  pp.  General  Electric  Co.  Schenectdy. 
N.   Y. 

Bulletin  No.  4767.  just  issued,  illustrates  and 
describes  motors  designed  particularly  for  use 
in  steel  mills.  Among  them  are  the  6.000-hp., 
6  600-volt  induction  motors  recently  installed  in 
the  Gary  plant  of  the  Indiana  Steel  Company. 
The  bulietin  refers  to  both  alternating  and  di- 
rect current  motors,  and  contains  instructions 
as  to  the  data  which  should  be  furnished  when 
making  inquiries  in  connection  with  the  instal- 
lation of  motors  for  such  purposes. 

Modern  Sanitation.— Paper;  6?4x9%  ins.;  44  pp. 
Standard  Sanitary  Mfg.   Co. 

This  is  the  September  number  of  the  maga- 
zine published  by  this  company  in  the  interests 
and  development  of  Sanitation. 

Portland  Concrete  Piles.— Paper.  6x9  ins.;  24 
pp.  Portland  Concrete  Pile  &  Equipment  Co.. 
Lewis   BIdg..    Portland,   Ore. 

Describing  a  system  of  placing  concrete  piling 
with  metal  collapsible  shell  and  core.  Compara- 
tive c6sts  are  given. 

Sperry  Road  Culverts. — 6x9%  Ins.;  4  pp.  Globe 
Foundry  Company.  Port  Chester,  N.  Y. 

\  folder  illustrating  and  describing  the  Sperry 
Expansion   Culvert,  made  of  cast   iron. 

Automatic  Gas  Buoys  and  Beacons. — Paper; 
10x13  ins.;  52  pp.  International  Marine  Signal 
Co..    172    Broadway,    New   Y'ork. 

The  manufacturers  of  automatic  low  pressure 
acetylene  gas  buoys  and  beacons  issue  this  cata- 
log describing  and  illustrating  lighted  and  uri- 
lighted  buoys.  Complete  specifications,  four  of 
.-aih   type,   are  given  with  diagrams. 

Tunnel  Electrification.— Paper;  Sxl0%  ins.;  16 
pp.  The  General  Electric  Co.,  Schenectady, 
N.   Y. 

Bulletin  No.  4755  illustrating  and  describing 
the  electrical  equipment  of  the  Great  Northern 
Railway  tunnel  through  the  summit  of  the  Cas- 
cade Mountains.  Shows  the  ability  of  electric 
traction  to  increase  the  capacity  of  sections  ot 
r.ailroads  where,  owing  to  physical  conditions, 
operation  wi  h  steam  locomotives  has  reached 
its  limit. 
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Developments  of  tlie  past 
week   would   seem   to    indi- 
The    Doings     eate   that  there  is   going  to 
of  the  ^^   ^    ^^^^    amoiuit    of    new 

yij     ,  railroad    construction    work 

week.  fi^jj     fg][        Evidence     con- 

tirmatory  of  this  statement 
will  be  found  elsewhere  in  this  issue.  A  con- 
siderable part  of  this  new  work  is  in  the 
South.  In  Kentucky  the  Louisville  &  Nash- 
ville R.  R.  is  planning  some  extensive  con- 
struction work,  and  has  already  asked  bids 
for  the  construction  of  the  Lexington  &  East- 
ern R.  R..  an  80-mile  line,  which  is  to  extend 
from  Jackson,  Ky.,  to  Whitsburg,  Ky.  This 
contract  is  to  be  let  in  five  sections  and  not 
more  than  two  sections  will  be  awarded  to 
one  firm.  The  Louisville  &  Nashville  R.  R.  is 
also  about  to  ask  bids  for  the  construction  of 
12  miles  of  new  road  from  Colly  Creek,  Ky.. 
southeast.  In  Arkansas  the  JNIeta  &  .\rkansas 
Valley  Railway  Co.  is  planning  a  tlO-mile  line 
and  proposes  to  let  construction  contracts 
about  Nov.  1st  for  a  portion  of  this  line.  In 
the  same  state  the  Little  Rock  &  Hot  Springs 
Electric  Railway  Co.  is  reported  as  being 
about  ready  to  let  contracts  for  part  at  least 
of  its  proposed  55-mile  line  from  Little  Rock 
to  Hot  Springs.  Down  in  Texas  the  Nueces 
River  Valley  Railroad  Co.  is  getting  its  affairs 
in  such  shape  that  it  hopes  to  award  some 
construction  contracts  by  the  first  of  next 
year.  This  road  projects  a  2iXl-mile  line. 
Down  in  Mexico  bids  were  opened  on  Oct.  1st 
by  H.  M.  Taylor,  Director  of  Construction 
National  Lines  of  Mexico  for  clearing,  grad- 
ing and  masonry  covering  a  proposed  line 
from  Penjamo  to  .-Vjuno,  about  125  kilometers 
long. — Bids  for  a  large  contract  for  the 
construction  of  incinerating  plants  are  now 
being  asked  by  the  City  of  San  Francisco.  The 
contract  calls  for  the  construction  of  two  in- 
cinerating plants  of  a  capacity  of  120  tons 
each,  the  estimated  cost  being  $250.000. — Sev- 
eral fair  sized  railroad  construction  contracts 
have  been  let  recently.  Among  these  may  be 
noted  the  following ;  Carl  Hall  &  Co..  for 
about  six  miles  of  work  for  the  Duluth  & 
Iron  Range  Ry.  in  Minnesota:  the  LItah  Con- 
struction Co.,  Ogden,  L'tah,  for  the  grading 
work  on  the  lO-mile  branch  line  to  be  built  for 
the  Oregon  Short  Line  R.  R.,  from  Mont- 
pelier,  Idaho,  to  Paris.  Idaho;  Archie  Mason, 
Portland,  Ore.,  for  the  grading  work  for  the 
Mount  Hood  R.  R.,  between  Montevilla.  Ore., 
and  a  point  beyond  Gresham ;  Costello  Bros., 
for  constructing  the  Big  Four  R.  R.  yards  at 
Evansville.  Ind. — The  breakv.-:iter  at  San  Pe- 
dro Harbor,  which  has  been  under  construc- 
tion since  1900,  was  turned  over  to  the  V.  S. 
Government  on  Oct.  1st.  The  breakwater  is 
f),250  feet  long,  and  nearly  2,500,000  tons  of 
rock  were  used  in  the  sub-structure,  and 
2.32,600  tons  in  the  super-structure.  The  rock 
alone  cost  $2,748,690. — .A  recently  issued  report 
of  the  State  Railroad  Commission  of  Texas 
shows  that  976  miles  of  railroad  are  under 
construction  in  the  sta*e.  This  exceeds  the 
record  of  the  year  ending  June  30,  1910,  the 
mileage  constructed  in  that  year  being  738.2 
miles.  The  mileage  constructed  in  previous 
vears  was  as  follows:  1905.  208.87  miles: 
1906.  813.34  miles:  1907.  517.24  miles:  1908, 
325.85  miles. — Officials  of  the  Santa  Fe  have 
announced  that  on  Oct.  15th  the  second  track 
on  the  Illinois  division,  between  Chicago  and 
Fort  Madison,  will  be  opened  for  passenger 
traffic.  The  track  has  been  down  and  freight 
trains  have  been  operated  over  it  for  two  or 
three  weeks,  getting  it  in  shape  for  passenger 
traffic.  On  the  Missouii  division  all  has  been 
completed  except  25  or  30  miles,  about  10  miles 
of  which  will  be  opened  for  passenger  service 


Nov.  1st.  This  marks  one  of  the  first  steps  in 
the  progress  of  the  railroad  toward  a  com- 
plete system  of  double  tracking  from  Chicago 
to  the  Pacific  Coast. — .\  large  amount  of  Gov- 
ernment River  and  Harbor  work  is  now  being 
advertised.  Bids  have  also  been  opened  by 
various  U.  S.  engineers  for  a  considerable 
amount  of  this  work.  One  of  the  largest  of 
these  contracts  was  for  dredging  in  Duluth 
Harbor  Basin,  Minnesota.  Bids  for  this  work, 
which  will  cost  about  $240,000,  were  opened 
Sept.  30th,  the  bid  of  the  Duluth  Superior 
Dredging  Co.,  Duluth,  Minn.,  being  recom- 
mended  for  acceptance. 


Governor  Carroll  of  Iowa 

has   come   out   with   an   ex- 

The   Width      cellent   idea.      He   is    advo- 

of  Country      'gating    reducing   the    width 


Roads. 


of    the    right     of     way     of 


country  roads  in  that 
state.  He  points  out  that 
tlie  average  width  of  the  country  road  is  60 
ft.,  whereas  40  ft.  is  enough.  As  there  are 
said  to  be  100.000  miles  qf  country  roads  in 
Iowa,  the  carrying  out  of  Governor  Carroll's 
plan  w-ould  result  in  cutting  off  some  265,000 
acres  of  land  and  restoring  them  to  the 
wheat  and  corn  fields.  The  custom  of  hav- 
ing wide  roadways  originated  in  the  days 
when  land  was  plenty  and  cheap,  and  having 
been  once  begun  the  plan  was  continued  for 
no  better  reason  than  that  it  had  been  so 
before.  In  the  majority  of  country  roads  but 
a  small  part  of  the  right  of  way  is  occupied 
by  the  roadway,  and  as  a  result  the  remain- 
der of  the  road  is  allowed  to  grow  up  to 
weeds,  which  scatter  seeds  throughout  adja- 
cent fields.  Many  other  states  are  in  the 
same  situation  as  Iowa.  In  Minnesota,  for 
instance,  it  was  required  by  law  tliat  country 
and  township  roads  be  made  four  rods'  wide, 
and  by  agreement  of  property  owners,  these 
roads  might  be  six  rods  wide.  In  1905  the 
law  was  amended  so  that  new  roads  might  be 
made  three  rods  wide. 


Officials  of  Colorado,  ac- 
cording  to    a    press    report. 
Lost  ■  ""^^  doing  the  gum  shoe  act 

A     p     'j  in  an  effort  to  find  a  high- 

KOau.  ^^.^y  which  is  lost,  strayed 
or  stolen.  The  road  was 
supposed  to  have  been  con- 
structed in  1908  in  Gunnison  County,  and  ac- 
cording to  office  files  the  money  for  the  road 
was  paid  in  August  of  that  year.  About  $3,- 
600  was  expended  for  this  road.  .\  short  time 
ago  it  was  determined  to  build  an  addition  to 
the  road,  and  when  it  came  time  to  make  a 
survey  for  the  new  portion,  the  engineering 
force  were  unable  to  tell  where  to  start.  They 
had  been  instructed  to  begin  work  at  the  east 
end  of  the  older  road,  but  according  to  the 
press  reports  they  could  find  neither  east,  west, 
north  nor  south  ends,  as  the  road  was  not 
where  they  expected  to  find  it.  Colorado  is 
a  fair  sized  state,  and  there  is  plenty  of  room 
there  for  even  a  good  sized  road  to  get  lost 
in.  However  we  don't  think  that  has  hap- 
pened, nor  do  we  think  it  has  been  stolen-: 
probably  it  will  be  found  the  road  has  merely 
been  misplaced. 


There  has  been  issued  re- 
cently   in     London    a    book 
Early    Paving    which  throws  much  light  on 
in  London      ^\'^   eajly   paving   work    of 
J  XT         \r     t     that  citv.     This    book  is   a 
and  New  York,  history 'of  the  "Worshipful 
Company  of  Paviors  of  the 
City  of  London."     From   this  book  we  learn 
that  some  portions  of  the  city  must  have  been 

^7 


paved  previous  to  the  year  1272,  for  we  find 
that  during  the  reign  of  Edward  I.  (1272-1307) 
the  citizens  obtained  a  charter  exempting  them 
from  paying  "pavage,"  a  tax  levied  for  the 
paving  of  the  principal  thoroughfares.  Pre- 
sumably as  a  result  of  this  charter  the  charge 
became  an  imperial  charge  instead  of  a  local 
one,  and  the  aldermen  of  the  wards  elected 
"four  reputable  men"  to  look  after  the  work 
of  paving  and  cleaning  each  ward.  In  1479 
the  Paviors  Company  secured  from  the  Cor- 
poration of  London  a  code  of  ordinances 
which  gave  it  authority  over  the  "craft  or 
mystery"  of  paving.  So  much  for  the  early 
paving  work  in  London ;  as  to  the  early  pav- 
ing work  in  New  York  reference  should  be 
made  to  "Valentine's  Manual"  for  1862.  Ow- 
ing to  the  very  irregular  manner  in  which  the 
houses  of  old  New  York  were  constructed,  in 
regard  to  lines  of  thoroughfare,  it  was  neces- 
sary to  make  a  survey  and  lay  down  a  per- 
manent line  of  streets  before  commencing  to 
regulate  and  pave.  Thus  in  February,  1656, 
the' government  confirmed  the  plans  submittted 
by  a  surveyor,  and  appointed  inspectors  to 
mark  out  the  lines  of  buildings  to  be  erected. 
The  first  street  paved  was  Brower  St.,  now 
Stone  St.,  it  being  resolved  in  January,  1658, 
that  "whereas,  the  inhabitants  of  Brower  St. 
have  represented  that  said  street  has  been  for 
some  time  impassable,  and  they  are  disposed 
to  pave  it  with  cobble  stones,  as  well  for  or- 
nament as  for  use,  which  the  magistrates  ac- 
ceding to,  overseers  shall  be  appointed  to  con- 
tract for  the  stones,  so  as  to  make  a  begin- 
ning in  the  spring."  The  expense  was  assess- 
ed on  the  residents.  Within  the  next  half  dozen 
years  most  of  the  streets  were  paved  in  the 
same  manner.  The  pavement  was  without 
sidewalks,  and  the  water  ran  off  along  the 
center  of  the  street.  The  first  sidew-alk  was 
built  in  connection  with  the  sheet-piling  along 
the  East  River.  But  that  was  a  local  neces- 
sity and  sidewalks  were  not  customary  in  streets 
for  several  generations  subsequent  to  the  pe- 
riod now  spoken  of.  The  system  of  paving  in 
existence  in  1693  may  be  inferred  from^the 
following  order,  made  in  that  year :  "Foras- 
much as  the  former  orders,  made  for  paving 
the  streets,  have  been  much  neglected,  where- 
by citizens  and  sojourners  are  much  annoyed, 
and  intercourse  of  trade  among  the  inhabitants 
greatly  lessened ;  for  the  better  regulation 
thereof,  it  is  ordered,  that  every  inhabitant 
in  the  streets  hereinafter  mentioned,  shall,  be- 
fore the  1st  of  August,  next,  cause  to  be 
paved,  with  pebble-stones,  so  much  of  said 
streets  as  shall  front  their  respective  prem- 
ises. Bridge  St.,  from  Lucas  Kierstede's  to 
Peter  Delanoy's,  10  feet  from  the  front  of 
each  house.  The  whole  of  said  street,  from 
Peter  Delanoy's  to  the  middle  of  Broad  St. 
From  Mr.  Cortland's  corner  (present  Broad 
and  Pear!  Sts.")  to  the  City  Hall.  10  ft.  from 
the  fronts  of  the  houses.  From  the  City  Hall 
to  Martin  Clock's  (corner  Pearl  and  William)  . 
10  ft.:  and  so  from  the  corner  of  Mr.  Lewis' 
( William  St.  and  Hanover  square  to  the  City 
Gate,  10  ft.  The  houses  facing  the  wall,  up  to 
the  corner  of  Broad  St..  10  feet.  The  whole 
of  Church  St.  (Exchange  pi.).  The  west  side 
of  Broad  St.  to  Ben  Devall's,  10  ft.  Broad- 
way, on  both  sides,  10  ft.  down  to  Mr.  Smith's 
(opposite  the  Bowling  Green),  on  the  west 
side,  and  to  Lucas  Kierstede's  on  the  other. 
Beaver  St.  to  be  repaired,  10  ft.  on  both  sides." 
It  will  be  seen  that  some  of  the  principal 
streets  in  the  city  w-ere,  at  the  period  named, 
wholly  without  paving,  and  that  none  of  the 
leading  streets  were  paved  more  than  10  ft. 
from  the  fronts  of  the  houses;  that  there 
were  no  sidewalks  then  paved  distinct  from 
the  pebble  stone  paving  designed  for  vehicles. 
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and  that  the  middle  of  the  street  was  without 
pavement.  The  crude  condition  of  the  city  in 
resnect  to  its  streets  may  also  be  inferred  from 
an  order  made  in  1691;  that  "the  poisonous 
and  stinking  weeds  before  every  one_s  door 
be  forthwith  plucked  up."  In  Jiine,  li03.  the 
street  newly  constructed  along  the  river  was 
ordered  to  be  paved  (present  Water  St.)  ;  and 
at   the    same   time,    Flattenbarrack    hill    (t.x- 
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change  PI.)  was  ordered  for  the  first  time  to 
be  paved.  In  ITOT  Broadway  was  first  paved, 
from  Trinity  Church  to  Maiden  lane.  The 
system  adopted  for  paving,  at  this  period,  was 
the  same  as  formerly,  by  requiring  the  owners 
to  pave  before  their  respective  premises.  In 
their  default  they  w^ere  subjct  to  a  penalty, 
which  could  be  enforced  by  suit.    This  system 


continued  for  many  years  subsequently,  and  it 
is  believed  that,  up  to  the  time  of  the  Revolu- 
tion, the  "kennel"  ran  through  the  centers  of 
the  streets;  and  if  sidewalks  existed,  tliey 
were  the  voluntary  work  of  the  adjacent  own- 
ers ;  we  find  no  regulations  in  the  public  ordi- 
■nances  concerning  either  tlieir  construction  or 
repair. 


rTAILWAY^  S  T  E  A  M     ANDELECTRIC 


Alabama. 

The  Lee  Street  Terminal  Co.  recently  or- 
ganized at  Montgomery,  Ala.,  with  a  capital 
stock  of  S20.000,  has  for  its  object  the  bring- 
ing of  the  tracks  of  the  Mobile  &  Ohio  R.  R. 
into  the  heart  of  the  city  of  Montgomery  with 
a  terminal  at  Lee  and  Moulton  Sts. 

City  Council  of  Montgomery,  .A.la.,  has  grant- 
ed a  franchise  for  street  railway  to  Charles 
F  Woodward.  Boston.  Mass.  .\ccording  to 
the  terms  of  the  franchise,  construction  work 
must  be  started  within  six  months. 
Arkansas. 

Surveys  have  been  started  at  Jonesboro, 
Ark.  of  three  different  routes  for  the  inter- 
urban  line  to  Nettlcton,  It  is  generally  be- 
lieved that  the  route  will  be  east  from  Jones- 
boro by  the  new  First  District  agricultural 
.school.  It  is  said  that  material  will  be  or- 
dered at  once  from  Chicago  and  the  Main  St. 
tracks  at  Jonesboro  will  be  laid  before  the 
paving  brick  are  laid. 

\V.  L.  Reaves  has  completed  his  grading 
work  at  the  Argcnta  yards  of  the  Cotton  Belt 
;md  has  sent  part  of  his  men  and  teams  to 
Newport,  .\rk.,  for  work  on  the  Iron  Moun- 
tain. The  remainder  of  his  gang  was  sent  to 
points  west  on  the  Rock  Island. 

The  Meto  &  .Arkansas  Valley  Ry.  Co..  which 
projects  a  GO-inile  line,  has  completed  its  sur- 
veys to  Tomberlin.  The  company  has  secured 
JSO.OOfI  of  construction  capital  and  proposes 
to  let  construction  contracts  about  Nov.  1. 
The  company  already  has  eight  miles  of  line 
constructed.  F.  C.  Kyte,  Lonoke,  Ark.,  is 
Chief  Engineer  and  H.  N.  Sweet,  Argenta, 
,\rk  ,   is   President 

The  McGrath  Construction  Co.  has  complet- 
ed its  grading  contract  on  the  Iron  Mountain 
K.  R.  and  has  removed  its  outfit  from  Kensett 
to  a  point  on  the  Missouri  Pacific  in  Kansas. 
The  Little  Rock  &  Hot  Springs  Electric  Ry. 
Co..  L.  Garrett.  General  Manager,  Little  Rock, 
.■\rk.,  i.s  reported  to  be  about  ready  to  let  con- 
tracts for  portions  of  its  proposed  55-mile  line 

from  Little  Rock  to  Mot  Springs. 

California. 

The  County  Supervisors  of  San  Joaquin 
County  have  refused  to  grant  the  petition  of 
the  Stockton-Modsto  interurban  electric  road 
for  a  franchise  over  the  county  highways. 
The  company  will  now  have  to  purchase  a 
right  of  way  for  a  distance  of  three  miles  to 
get  into  Stockton. 

The  Laton  &  Western  R.  R.  has  awarded 
the  contract  for  the  construction  of  a  15- 
niilc  line  we.^tcrly  from  Laton,  Cal.,  to  H. 
L.  (ieplord.  S.  F.  Cochram,  Laton,  Cal.,  is 
chief  engineer  and  L.  A.  Nares,  Fresno, 
Cal..  i.s  president. 

The  Goiigh  Street  Ry.  Co.,  of  San  Fran- 
cisco, ha«  l>ecn  incorporated  with  a  capital 
stock  of  STiil.onO  and  proposes  to  build  and  op- 
erate a  line  from  the  corner  of  Gough  and 
McAllister  Sts..  extending  south  along  Gough 
to  llaight.  at  the  corner  of  Market  and  Va- 
lencia Sts.,  there  to  connect  with  existing 
lines  on  McAllister  and  Market  Sts.  The  pro- 
posed line  will  consist  of  about  a  mile  of 
track.  The  directors  arc  A.  J.  Pon,  David 
Livingston  and  Charles  Loesch,  all  of  San 
Francisco. 

The  Northwestern  Pacific  R.  R.,  \V.  C.  Edes. 
Chief  Engineer,  San  Franci,sco,  Cal..  has  set 
aside  $2,000,000  for  an  additional  extension  of 
that  road  in  IPU  toward  Eureka,  in  Humboldt 
I'  nnty.     For   extension   work   this   year   $1.- 

'"'"   is  , being   spent.      Rctween    Willits,   in 

Mtiulocino  County,  and  Shively.  in  Humboldt 


Countv,  there  is  a  gap  of  100  miles.  The  sur- 
vey estimates  of  cost  to  fill  in  the  gap  are  ?B  - 
000,000,  or  an  average  of  $80,000  per  ""'«•  A. 
number  of  miles  will  cost  at  the  rate  of  $100,- 
000  per  mile  on  account  of  heavy  tunnel  work 
and  grading.  The  company  has  a  bond  issue 
of  $.35,000,000.  of  which  sum  $12,000,000  is  for 
the  redemption  of  old  outstanding  securities 
of  the  subordinate  companies  forming  the 
present  mer§;ed  corporation.  No  bonds  for 
construction  purpose  have  as  yet  been  sold. 
Money  for  that  purpose  is  being  advanced  out 
of  the  treasuries  of  the  Southern  Pacific  and 
Santa  Fe.  ^ 

The  Bakersfield  &  Ventura  R.  R.  Co.  has 
been  incorporated  with  a  capital  stock  of 
$500,000.  the  directors  being  as  follows :  Chas. 
T.  Carnahan,  John  A.  Ewing.  Morton  M. 
Hamma,  Samuel  H.  Thompson,  Jr.,  William 
H.  Ferguson. 

The  citv  ofiicials  of  Sacramento.  Cal,  have 
been  notified  by  the  Vallejo  &  Northern  Elec- 
tric Ry.  Co.,  that  it  is  prepared  to  lay  its  rails 
into  the  city. 

It  has  been  announced  in  Imperial,  Cal.,  that 
construction  will  begin  early  in  October  on  a 
railroad  connecting  Silsbee  and  that  city. 
Forces  are  now  being  assembled  at  Los  An- 
geles to  start  on  the  construction  of  the  10- 
mile  road.  It  is  believed  that  it  is  a  section 
of  the  Santa  Fe  line  proposed  to  connect  the 
main  line  at  Parker  with  San  Diego  and  Ari- 
zona, 

We  are  advised  that  the  construction  of  the 
Geary  St.  Railway  at  San  Francisco,  Cal,  will 
jirobably  be  undertaken  by  day  labor.  The 
iensth  of  the  line  will  be  8  to  9  miles  and  it 
will  extend  from  the  ferry  to  the  beach  over 
Market,  Geary.  Pt.  Lobos  and  other  streets. 
Surveys  have  been  made  and  the  capital  for 
the  construction  has  been  secured.  The  railway 
w-ill  be  constructed  for  the  city  and  county  of 
San  Francisco.  Marsden  Manson  is  City  En- 
gineer of  San  Francisco. 

Work  has  been  started  overhauling  the  line 
and  improving  the  entire  system  of  the  Los 
.Angeles  Pacific  Co.,  which,  according  to  the 
present  estimate,  will  require  an  expenditure  of 
$5,000,000.  Preliminary  work  on  the  general 
improvements  was  preceded  by  the  securing 
of  rights  of  way  for  two  additional  tracks 
that  will  be  laid  between  the  western  end  of 
the  scries  of  tunnels  and  Venice.  Rights  of 
way  for  the  tunnels  have  also  been  secured, 
the  last  having  been  authorized  to  pass  under 
the  Olive  St.  school,  Los  Angeles,  Cal 

Steel  has  arrived  at  Orovillc.  Cal,  for  the 
proposed  line  of  the  Butte  &  Plumas  R.  R. 
and  men  are  engaged  in  unloading  it.  Eight 
miles  of  roadbed  have  been  graded  and  a  sur- 
veying crew  is  now  at  Walker  Bell  Place  at 
Berry  making  locations. 

Work  on  the  Brackett  Road  is  progressing 
rapidly,  according  to  advices  from  Modesto, 
Cal.,  and  men  and  teams  are  being  put  to 
work  as  fast  as  they  can  be  procured!  There 
are  few  engineering  obstructions  on  the  road, 
the  main  one  being  the  bridge  over  the  Stanis- 
laus south  of  Ripon,  which  will  be  made  of 
concrete  and  is  240  ft.  long,  with  the  main 
span  1-10  ft.  between  the  piers. 

The  County  Supervisors  at  Visalia,  Cal, 
have  granted  the  Porterville  Northeastern  R. 
R,  a  franchise  for  the  location  of  the  road  on 
Orange  St.  running  into  Porterville  from  the 
east.  F.  U.  Nofziger  is  Manager  of  the  com- 
pany. 

Plans  are  being  carried  out  by  the  Southern 
Pacific  for  the  double  tracking  of  its  sy.stem 
between  Benicia  and   Sacrameiito,  Cal    Fifty 


cars  of  PO-Ib.  steel  have  been  shipped  to  Benicia 
to  await  further  developments.  The  company 
has  already  double  tracked  its  system  from 
Port  Costa  to  Oakland,  Cal. 
•  Mining  interests  at  Copperopolis,  Cal,  are 
making  strenuous  efforts  to  induce  the  pro- 
moters of  the  Stockton-Jenny  Lind  Railroad 
to  extend  its  line  from  Jenny  Lind  to  that 
small  town. 

Colorado. 
The  Denver  City  Tramway  Co.,  John  Evans, 
Chief  Engineer,  Denver,  is  said  to  be  plan- 
ning to  enter  the  interurban  field.  It  is  re- 
ported here  in  Denver  that  Greeley  will  be  the 
first  place  to  which  lines  will  be  built.  To  do 
this  the  Tramway  company  will  acquire  the 
Denver,  Greeley  &  Northwestern  R.  R.,  which 
has  been  inert  for  several  years,  and  when 
the  line  is  completed  it  will  probably  be  ex- 
tended to  Boulder. 

The  Automatic  Transportation  Co.,  of  Buf- 
falo, N.  Y.,  is  reported  to  have  completed  ar- 
rangements to  build  an  elevated  automatic 
railroad  in  Summit  County.  Colorado.  The 
road  is  to  cost  $200,000  and"  it  will  be  used  to 
transport  ores  in  the  mountain  districts  and 
will  be  operated  by  electricity.  The  road  will 
be  built  on  steel  trusses  elevated  above  the 
snow  line  on  piers,  and  will  resemble  the  ele- 
vated systems  of  large  eastern  cities.  The 
road  will  be  twelve  miles  long  and  will  run 
from  Keystone  to  Montezuma  and  Argentine. 
It  will  connect  with  the  Colorado  &  Southern 
for  Denver  and  Leadville  at  Keystone  and 
with  an  extension  of  the  Argentine  Central  at 
the  east  end.  The  company  proposes  to  have 
it  completed  and  ready  for  operation  early 
next  spring. 

Work  is  now  under  way  driving  the  Vidler 
tunnel  in  the  East  Argentine  District  near 
Georgetown.  Colo.  Machine  drills  are  being 
worked  by  day  and  night  shifts  and  a  gang  of 
about  40  men  is  employed.  The  work  is  be- 
ing done  by  the  Argentine  &  Montezuma  Ry. 
Co.,  and  the  tunnel  will  be  made  of  such  size 
that  trains  can  be  operated  through  it.  The 
Argentine  Central  Ry.,  A,  J.  Woodruff,  Secre- 
tary, Denver,  Colo.,  is  back  of  the  project. 

The  capital  is  reported  to  have  been  secured 
in  New  York  for  the  construction,  next  year, 
of  an  extension  of  the  San  Luis  Southern  Ry,, 
L.  D.  Blauvelt.  Chief  Engineer,  Blanca.  Colo., 
south  through  Taos  to  Santa  Fe,  N.  Mex. 

D.  D.  Griflith  is  in  the  field  with  a  crew  of 
about  20  engineers  revisin.g  the  survey  of  the 
Southern  Pacific  from  Durango  to  Gallup,  N. 
Mex. 

It  has  been  announced  by  David  H.  MofTat. 
according  to  reports,  that  as  soon  as  financial 
arrangements  can  be  made  the  line  of  the  Den- 
ver. Northwestern  &  Pacific  Ry.  will  be  com- 
pleted to  Salt  Lake  City  and  the  tunnel  con- 
structed through  the  Continental  Divide.  At 
present  the  road  is  completed  to  Steamboat 
Springs,  210  miles  from  Denver.  _  Its  cost,  in- 
cluding equipment,  w-as  approximately  $13.- 
000,000.  or  about  $60,000  a  mile.  Cost  of  con- 
structing the  remaining  360  miles  will  be  about 
half  that  per  mile,  as  there  are  no  more  moun- 
tains to  cross.  The  surveys  have  all  been 
completed  to  Provo.  the  route  following  down 
the  Bear  River  Valley  in  Northwestern  Colo- 
rado and  up  the  Du  Chesne  Valley  in  Utah. 
Moflfat  expects  to  arrange  for  trackage  rights 
from  Provo  into  Salt  L-ake  City.  Cost  of  the 
tunnel  has  been  estimated  at  between  $5,000,- 
000  and  $6,000,000.  The  survey  for  the  Denver 
and  Rio  Grande  cut-oflf  will  save  that  road 
over  100  miles  into  Denver.  This  branch, 
which  will  be  about  forty  miles  long,  will  fol- 
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low  down  the  Rio  Grande  River  from  a  point 
near  Orestod  on  the  Mofifat  road,  about  sixty 
miles  southeast  of  Steamboat  Springs,  to  a 
junction  with  the  Denver  and  Rio  Grande  at 
Dotsero. 

Florida. 

Plans  are  under  way  for  building  an  exten- 
sion of  the  Woodville  R.  R.  in  Leon  County.  It 
is  proposed  to  extend  the  St.  Marks  branch 
running  into  Woodville  from  Spring  Hill,  sev- 
eral miles  outside  of  the  fonner,  on  to  Craw- 
fordville,  taking  in  Wakulla  Springs.  Thos. 
M.  Hall,  Woodville,  Fla..  is  president. 

Georgia. 

The  Fairburn  &  Atlanta  Ry.  &■  Electric  Co., 
W.  T.  Roberts  president,  Fairburn,  Ga..  has 
applied  to  the  State  Railroad  Commission  for 
authority  to  issue  $7.5,000  of  conunon  capital 
stock  and  $.")0,000  of  first  mortgage  bonds. 
The  construction  of  the  road  from  Fairburn 
to  College  Park  is  progressing  rapidly  and  it  is 
thought  that  by  the  first  of  the  year  that  cars 
will  be  in  operation.  This  line  runs  from 
Fairburn  to  Union  City,  to  College  Park.  The 
road  parallels  the  Atlanta  and  West  Point. 

Idaho. 

The  Utah  Construction  Co..  Ogden.  Utah, 
has  been  awarded  the  contract  for  the  grading 
work  on  the  10-mile  branch  line  to  be  built  by 
the  Oregon  Short  Line  R.  R.  from  Montpelier, 
Ida.,  to  Paris,  on  the  northern  shores  of  Bear 
Lake.  The  branch  is  said  to  be  the  first  step 
towards  the  establishment  of  a  summer  resort 
nn  the  shores  of  this  body  of  water. 

Illinois. 

Copies  of  the  trust  deed  providing  for  a 
$2,000,000  bond  issue  for  the  Northern  Illi- 
nois Electric  Ry.  Co.,  which  proposes  a  line 
from  Elgin  to  Peoria,  have  been  filed  in  each 
county  through  which  the  road  will  pass.  The 
line  will  pass  through  Kane,  Kendall,  DeKalb, 
Lee,  Bureau,  Stache  and  Peoria  counties.  E. 
T.  King,  Lee  Center,  is  President. 

Citizens  of  Bloomington  have  presented  a 
petition  to  the  management  of  the  Illinois 
Central  asking  them  to  electrify  the  Champaign 
branch  of  that  road  and  permit  its  operation  by 
the  Illinois  Traction  System. 

The  Chicago  &  Alton  R.  R.  has  let  the  con- 
tract for  a  new  concrete  coaling  station  at 
Bloomington,  of  the  endless  chain  hoist  type, 
to  the  Exeter  Machine  Works  of  Pittston, 
Pa.  The  Batavia  Tank  Co.  will  erect  two 
tanks  of  100,000  gallons  each  adjacent  to  the 
new  coaling  station. 

Grading  work  on  the  extension  of  the  elec- 
tric line  of  the  Alton,  Jacksonville  &  Peoria 
Ry.  has  been  started  near  Edwardsville. 

Announcement  is  expected  shortly  of  the 
taking  over  by  the  Chicago  &  Alton  R.  R.  of 
the  Toluca,  Marquette  &  T^Iorthern  road.  This 
is  a  short  independent  line  in  the  northern 
part  of  the  state  and  is  covered  at  the  present 
time  by  the  officers  of  the  Clover  Leaf  System. 
The  road  extends  31  miles  north  from  Toluca 
and  connects  with  a  branch  of  the  St.  Paul 
at  Granville.  It  crosses  the  Dwight  branch 
of  the  Alton  at  Custer. 

The  St.  Clair  Traction  Co.  has  made  sur- 
veys for  a  proposed  7-mile  line  from  Belle- 
ville, 111.,  to  Freeburg,  111.  The  capital  for 
construction  has  not  been  secured  as  yet,  and 
the  company  consequently  is  not  ready  to  take 
up  construction  contracts.  E.  L.  Thomas, 
Belleville.  III.,  is  President,  and  D.  0.  Thom- 
as. Belleville,  111.,  is  Chief  Engineer. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  has 
announced  that  on  Oct.  1.5  the  new  double 
track  of  the  road  will  be  open  for  service 
from  Chicago  to  the  Mississippi  River  at 
Fort  Madison.  On  the  stretch  between  the 
Mississippi  and  the  Missouri  Rivers,  all  but 
25  miles  of  the  second  track  has  been  finished 
and  parts  of  it  will  be  open  for  passenger 
service  Nov.  1.  The  rest  of  the  second  track 
work  between  the  two  rivers  is  largely  de- 
pendent upon  the  completion  of  bridge  work, 
that  is,  the  substitution  of  two-tracked  for 
the  present  single  track  structures,  which  re- 
quire more  work  than  road  beds.  All  these 
bridges,  however,  will  be  finished,  it  is  said, 
by  July  1,  when  the  road  will  be  absolutely 
double-tracked  between  Chicago  and  Kansas 
City,  the  first  line  between  the  two  points  to 


be  thus  equipped.  The  bridge  work  was  pro- 
vided for  in  appropriations  of  more  than  a 
year  ago  and  the  material  is  ready  for  string- 
ing across  the  rivers  as  rapidly  as  possible 
without  interfering  with  traffic.  This  will 
mark  the  first  step  toward  a  complete  doiible- 
track  system  for  the  Sante  Fe  between  Chi- 
cago and  the  Pacific  Coast.  Along  the  parts 
of  the  road  west  of  the  Missouri  River  dou- 
ble tracking  is  being  pushed  and  is  progress- 
ing rapidly  between  Winslow  and  Ashford, 
Ariz.,  where  the  work  should  be  finished  by 
Spring. 

Indiana. 

The  Evansville  &  Eastern  Electric  Ry.  Co., 
Evansville,  now  operating  a  line  from  Evans- 
ville to  Rockport,  is  reported  to  have  sur- 
veys under  way  for  an  extension  to  New  Al- 
bany. 

It  is  now  believed  the  proposed  extension 
of  the  St.  Joseph  Valley  Traction  Co.,  L.  T. 
Owen,  Chief  Engineer,  La  Grange,  Ind.,  to 
Kalamazoo,  Mich.,  is  assured.  As  projected 
the  line  will  branch  off  from  the  main  line  at 
Bristol.  It  is  also  stated  that  the  entire  gang 
of  track  layers  will  be  put  on  the  west  end. 
which  will  be  completed  this  fall  and  that  the 
work  of  electrifying  the  entire  system  will  be 
taken  up  at  once. 

Work  is  being  carried  on  day  and  night  on 
the  double  tracking  of  the  Pennsylvania  line 
through  Knightstown.  Beginning  at  the  east 
end  of  Raysville  there  will  be  nine  viaducts 
through  that  town  and  Knightstown  over  the 
street  crossings.  A  big  triple  arch  concrete 
bridge  has  been  built  over  the  Blue  River  on 
the  east  side  of  the  town. 

Iowa. 

The  city' of  Clear  Lake.  la.,  has  voted  to 
grant  a  2.5-year  franchise  to  the  Mason  City 
&  Clear  Lake  Ry.  Co.  This  and  the  franchise 
recently  voted  at  Mason  City  covers  existing 
lines,  and  the  company  will  not  build  exten- 
sions until  next  spring.  F.  J.  Hanton,  Mason 
City,  la.,  is  General  Manager. 

The  stockholders  of  the  Tri-City  Railway  & 
Light  Co.,  J.  F.  Porter,  President,  Davenport, 
la.,  have  authorized  a  $20,000,000  bond  issue. 
Of  the  above  issue,  $10,000,000  is  to  refund  ex- 
isting debts  when  due ;  $2,000,000  is  for  exten- 
sions and  improvements  during  the  years  1910- 
1911,  including  the  building  of  the  Muscatine 
interurban,  and  the  remaining  $8,000,000  is  for 
extensions  during  the  next  20  years.  •  Only 
8.5  per  cent  of  such  extensions  can  be  paid  out 
of  the  bond  issue. 

The  Commercial  Club,  of  Magnolia,  la.,  is 
to  place  an  engineer  in  the  field  to  make  an 
extended  examination  for  a  proposed  electric 
railway  for  that  city.  Some  weeks  ago  the 
club  secured  a  favorable  report  from  an  engi- 
neer for  a  line  to  connect  Magnolia  with  the 
Illinois  Central  and  the  Northwestern  rail- 
roads, and  also  for  extending  the  line  via 
Logan,  Beebeetown  and  Council  Bluffs  to 
Omaha. 

The  Chicago  &  Northwestern  R.  R.  Co.  ex- 
pects to,  within  a  short  time,  open  its  latest 
branch  line  extending  from  Hinton.  a  point  a 
few  miles  north  of  Siou.x  City,  on  the  Chi- 
cago, St.  Paul,  Minneapolis  &  Omaha,  to  Ha- 
warden,  la.,  on  the  line  of  the  Chicago  & 
Northwestern  running  up  into  the  Dakotas. 
Though  only  a  few  miles  in  length,  the  line 
forms  a  cut-oft'  which  will  remove  the  neces- 
sity of  routing  traffic  by  the  present  rouiid- 
about  way  through  Alton.  la.,  and  will  facili- 
tate freight  movement  between  Siou.x  City  and 
the  Dakotas. 

Grading,  according  to  advices  from  Stuart, 
la.,  has  been  commenced  on  the  Iowa  &  South- 
western Ry..  which  is  to  be  built  from  Clar- 
inda  throiigh  College  Springs  to  Blanchard. 
The  contract  has  been  awarded  to  the  Engi- 
neering Construction  &  Securities  Co.,  Chi- 
cago. 111.,  and  the  grading  contract  has  been 
given  to  Shugart  &  Barnes,  Des  Moines,  la. 

Citizens  of  Magnolia,  la.,  have  raised  a  fund 
for  preliminary  work  looking  toward  the  con- 
struction of  a  railway  to  Council  Bluffs  via 
Logan,  Beebeetown  and  Weston.  The  engi- 
neer will  start  work  at  once. 

Surveys  in  charge  of  H.  L.  Jackson,  Ham- 
mond, Ind.,  are  being  run  for  a  railroad  line 
from  Des  Moines,  la.,  south  via  Carlisle. 
Knoxville   or   Dallas,    Marion    County,   thence 


through  Lucas  County  to  Chariton  or  Russell, 
8  miles  eastward  of  Chariton  to  Corydon  or 
Seymour  to  a  connection  with  the  Kansas  City 
line  of  the  Milwaukee  or  Rock  Island. 

Kansas. 

Official  decision  has  been  reached  by  the 
Metropolitan  Street  Ry.  Co.,  Edward  Butts, 
Chief  Engineer,  Kansas  City,  Mo.,  regarding 
the  construction  of  a  new  line  in  Kansas  City, 
Kan.  The  line  has  been  ordered  to  be  built 
from  12th  St.  and  Minnesota  Ave.  south  to 
Orville  Ave.,  west  on  Arville  to  13th  St.  to 
Central  Ave, 

The  Motor  Traction  Co.  has  been  reorgan- 
ized with  the  following  officers  and  directors : 
Dr.  M.  M.  Bremen  of  Roxbury,  president;  S. 
M.  Law  of  Canton,  vice  president;  S.  A.  Blue 
of  Canton,  Secretary ;  C.  M.  Gray  of  Canton, 
treasurer,  and  B.  S.  Dole  of  Dole's  Park.  The 
Motor  Traction  Co.  was  organized  last  spring 
by  outside  men,  and  started  surveys  and  grad- 
ing for  a  road  out  of  Roxbury.  The  work 
was  stopped  several  months  since. 

It  is  stated  that  the  Illinois  Traction  System 
(McKinley  syndicate)  owners  of  the  street 
I  ail  way  system  at  Atchison,  Kan.,  will  prob- 
ably begin  building  interurban  lines  out  of 
Atchison  next  spring.  It  is  proposed  to  build 
an  interurban  line  to  St.  Joseph,  going  up  the 
Kansas  side  of  the  river;  one  to  Leavenworth 
and  one  to  Topeka.  The  Leavenworth  line 
will  make  connections  with  the  present  inter- 
urban line  between  Kansas  City  and  Leaven- 
worth. 

The  Missouri  Pacific  has  opened  for  regu- 
lar, passenger  and  freight  service  the  10-miIe 
extension  of  the  Wichita-Kiowa  branch  from 
Kiowa,  Kan.,  to  Hardtner,  Kan.  This  branch 
is  now  100  miles  in  length,  extending  from 
Wichita  southwest,  passing  through  Anthony 
and  Kiowa,  at  the  latfer  point  crossing  the 
Santa  Fe  lines. 

Surveys  are  now  underway  for  the  pro- 
jected line  of  the  Southwestern  Kansas  & 
Colorado  Ry.  The  capital  for  construction 
has  not  been  secured  as  yet  and  nothing  defi- 
nite has  been  done  toward  letting  construc- 
tion contracts.  The  company  projects  *a  line 
300  miles  long,  extending  due  west  from 
Hardtner;  Kans.  A.  A.  White,  Hardtner, 
Kan.,  is  General  Manager  and  J.  H.  Titus, 
Arkansas  City,  Kan.,  is  Chief  Engineer. 

Engineers  are  now  running  lines  between 
McPherson,  Kan.,  and  Elvira.  It  is  supposed 
that  they  are  making  surveys  for  the  Union 
Pacific  extension  from  Arkansas  City  to  Mc- 
Pherson and  that  a  portion  of  the  ties  now 
stored  at  Safina  will  be  used  for  the  extension. 

Kentucky. 

The  Louisville,  Lincoln  Farm  &  Mammoth 
Cave  Electric  Ry.  Co.  on  Sept.  22  filed  its  arti- 
cles of  incorporation  with  the  State  Railroad 
Commission.  The  road  is  capitalized  at  $1,- 
000,000  and  its  charter  is  granted  by  Arizona. 
.'\s  noted  previously,  the  company  proposes  to 
build  an  electric  line  from  Louisville  by  the 
way  of  Hodgenville  and  continue  it  to  Mam- 
moth  Cave. 

The  Lexington  &  Eastern  Railwav  Co. 
(Louisville  &  Nashville  R.  R.)  will  receive 
bids  on  Oct.  12th  for  the  construction  of  80 
miles  of  road  from  Jackson,  Ky.,  to  Whits- 
burg,  Ky.  The  work  will  be  divided  into  five 
parcels  of  approximately  10  miles  each  and 
contractors  must  bid  on  each  parcel  separate- 
ly, not  more  than  two  parcels  being  awarded 
to  one  firm.  No  bid  on  the  work  as  a  whole 
will  be  considered.  With  the  exception  of 
tunnel  and  a  few-  large  cuts  the  work  will  be 
a  team  proposition.  The  contractor  will  be 
required  to  furnish  sufficient  air  drilling  ma- 
chinery for  each  tunnel  more  than  400  feet 
long  to  insure  completion  on  contract  time 
and  have  same  on  the  ground  before  Dec. 
1.5th.  All  work  must  be  completed  before 
Dec.  31st.  1911.  The  width  of  cuts  at  sub- 
grade  will  be  22  feet  and  the  width  of  fills 
under  20  feet  high  at  sub-grade  16  feet.  The 
Louisville  &  Nashville  R.  R.  will  furnish  spe- 
cial rates  for  the  first  movement  of  outfits  on 
the  work  and  will  give  a  reduced  fare  on  la- 
borers during  the  term  of  contract.  Free 
transportation  will  be  furnished  the  contractor 
and  his  superintendent.  The  result  of  the 
letting  will  be  announced  on  Oct.  13th.  J.  E. 
Willoughby,   Chief   Engineer  of   Construction, 
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L.   &   X.   R.   R.,   Louisville,   Ky.,   will    receive 
the  bids  and  make  awards  of  same. 

•\bout  Oct.  l".tl),  the  Louisville  &  Nashville 
K  R  will  ask  for  bids  on  the  construction  ot 
1-^  miles  of  new  road  from  Colly  Creek,  Ky., 
southeast.  The  work  for  the  most  part  will 
be  a  steam  shovel  proposition  with  a  tew 
small  tunnels.  J.  E.  Willoughby,  Louisville 
Kv  is  chief  engineer  of  construction,  and 
will'  receive  the  bids.  The  exact  date  of  the 
letting  will  be  announced  later.  . 

Officials  of  the  Chicago.  Burlington  &  Quin- 
cy  R  R  were  recently  in  Paducah,  Ky..  going 
over  the  proposed  route  from  that  city  to  the 
proposed  bridge  opposite  Metropolis  111..  1- 
miles  below  there.  One  of  the  officials  stated 
the  rnad  would  connect  at  Paducah  with  the 
I  ouisvillc  &  Nashville,  which  is  to  be  ex- 
tended to  that  citv,  but  that  the  connection 
with  the  former  will  not  be  made  until  the 
bridge  is  completed,  about  three  years  hence. 
Kv  closing  the  gap  between  Paducah  and 
M'iddleton  Tenn.,  a  distance  of  150  miles,  the 
Hill  Svstem  would  have  direct  connection 
north  and  south  across  the  continent  over  its 
own  lines. 

Louisiana. 

.■\  proposition  has  been  submitted  to  the 
business  men  of  New  Orleans,  La.,  by  L.  S. 
Berg  40  Wall  St..  New  York  City.  President 
of  the  New  Orleans,  Mobile  &  Chicago  R.  R., 
to  construct  into  that  city  an  extension 
which  would  involve  the  expenditure  of  about 
$2,f'f>f>.000.  The  road  now  operates  from  Mo- 
bile to  Middlcton.  Tenn..  with  branches  to 
Hattiesburg  and  Beaumont.  Miss.,  the  latter 
point  being  lOO  miles  from  New  Orleans. 

C.  O.  Ferguson  and  A.  R.  Johnston.  Homer, 
La.,  have  about  perfected  arrangements  for  a 
new  railroad  to  traverse  Claiborne  Parish,  via 
Homer  and  on  to  Minden,  provided  the  neces- 
sarv  assistance  is  given.  The  enterprise  was 
enthusiastically  indorsed  at  the  court  house  of 
Homer,  La. 

r.rading  work  has  been  started  near  Lake 
Arthur,  I^i..  on  the  proposed  line  of  the  Lake 
Arthur.  Jennings  &  Northern  Rv.  The  City 
of  Tcnnings,  on  Sept  27.  granted  a  franchise 
to  the  "company.  F..  P.  Fox,  Lake  .Arthur,  La., 
is  r.eneral  Manager. 

The  Oberlin,  Hampton  &  Eastern  R.  R.  Co., 
of  Oberlin,  l^n..  has  been  chartered  and  pro- 
poses to  build  a  20-mile  railroad  from  Ober- 
lin to  Ncsniniie  W.  B.  Williams  is  President 
and  L.  L.  Williams  is  Secretary. 
Minnesota. 
The  Minneapolis  Northern  Suburban  Rv 
Co.  has  been  incorporated  with  a  capital  stock 
of  $2-V>,000  anil  jiroposes  to  construct  a  trol- 
ley line  from  Minneapolis  to  Little  Falls  along 
the  Mississippi  Kivcr  in  Morrison  county.  It 
is  proposed  to  build  northwesterly  from  Min- 
neapolis and  vicinity.  The  incorporators  are 
Charles  Sherman.  Hartford,  Conn.;  John  J. 
McCarthy,  Paul  J.  Marvin,  L.  L.  McCuUoch 
and  William  I-impert.  Minneapolis. 

The  St.  Paul  Railway  Promotion  Co.,  of  St. 
Paul,  has  been  incorporated  with  a  capital 
stock  of  $-l'Ki.lMKi  ,-ind  proposes  to  construct  a 
network  of  interurban  lines  radiating  from 
St.  Paul  and  also  to  operate  telegraph  and  tel- 
ephone lines  in  connection  with  the  trolley 
systems  It  is  said  that  the  projects  planned 
will  be  financed  by  St.  Paul  men.  The  incor- 
porators arc  W.  J.  Hoy,  H.  C.  Struchen,  W. 
L.  Sonlag.  K.  J.  flunnigan,  John  D.  Davidson, 
C.  E.  Van  Kirk.  Kav  .Mcxandcr.  Walter  L. 
Van  Orniun.  Clovis  M.  Converse,  A.  C.  Or- 
thauseri 

Articles  of  incorporation  have  been  filed  by 
the  Dulnth,  Pierre  S:  Black  Hills  Ry.  Co.  with 
a  capital  stock  of  S.I.OOfi.nOfl  and  headquarters 
at  Pierre.  S.  Dak  The  company  propo.scs  the 
ropstriiclion  of  a  line  from  Pierre  to  Crcsbard 
and  ,\berdecn  thmugh  the  counties  of  Hughes, 
Sully,  Hvde.  Faulk,  Edmunds  and  Brov.n. 
Construction  work  will  be  started  on  the  grade 
immediately.  George  W.  Seevers,  W.  G.  Bicrd 
and  V.  C.  F.  Foote.  Minneapolis,  Minn.,  offi- 
cer? and  directors  of  the  Minneapolis  &  St. 
l^inis  R  R..  and  Charles  E  Delanrl  and  John 
I.  Newell,  of  Pierre.  S.  Dak 

Louis  Yapp  has  a  large  crew  of  men  cn- 
tr.mi'l  in  laying  steel  in  the  new  varcK  of  ihe 
Duhith.  Rainy  l,?kc  &  Winnipeg  R.  K  in  the 
northwcstorn    part    of   Virginia,    Minn      Thi- 


work  will  require  some  time  to  complete  and 
when  finished  the  men  will  be  transferred  to 
the  main  line. 

Duluth  and  the  Ranges. 

BY    PETER  E.    MEAGHER. 

Duluth  at  the  present  time  is  an  interesting 
place  for  dredge  contractors.  There  have  been 
quite  a  few  of  them  here  for  the  past  few 
days  The  object  of  their  visit  is  to  enter 
bids  for  about  $250,000  worth  of  dredging  to 
be  done  in  the  Duluth-Superior  Harbor  by  the 
United  States  Government.  These  bids  were 
opened  Sept.  30th. 

Melvin  Pattison.  General  Manager  of  Sales 
for  the  Brown  Hoisting  Machinery  Co.,  Cleve- 
land, O.,  spent  a  couple  of  days  in  our  city 
recently  His  firm  has  a  contract  for  building 
a  $1000,000  soft  coal  dock  for  the  Pittsburg 
Coal  Co.  of  Duluth.  and  is  very  busily  engaged 
on  the  same,  and  expect  to  have  the  contract 
completed  by  Oct.  15th. 

P  G  Pastoret  and  W.  L.  Lawrence  of  the 
Pastoret-Lawrence  Co.,  General  Contractors, 
Duluth,  came  in  to  see  us  the  other  day.  1  hey 
reported  that  they  had  just  been  awarded 
sewer  contracts  bv  the  cities  of  Eveleth,  Gil- 
bert and  Cloquet,  Minn.  This  work  amounted 
to  about  $70,000.  They  have  already  started 
on  all  of  these  jobs,  and  will  rush  them  as  fast 
as  possible  so  as  to  get  cleaned  up  before  the 
cold  weather  sets  in.  Their  other  contracts 
they  reported  were  all  in  very  good  condi- 
tion. 

C.  J.  A.  Morris  of  Morris  &  Shepard,  Gen- 
eral Contractors,  came  in  to  see  us  recently. 
All  of  their  work  is  in  very  good  shape. 

J.  P.  Joel,  New  York  representative  for  the 
Vuican  Iron  Works,  Wilkes-Barre.  Pa.,  manu- 
facturers of  Vulcan  Locomotives,  spent  a  few 
davs  here  with  us  last  week. 

Thomas  Higgins  of  Higgins  &  McDonald, 
railroad  contractors,  who  at  the  present  tinie 
are  engaged  on  a  contract  on  the  Canadian 
Northern  extension  into  Duluth,  dropped  in  to 
see  the  writer. 

Richard  Evans,  railroad  contractor,  came  in 
to'  sec  us  a  few  days  ago.  He  is  working  three 
steam  shovels  at  the  present  time  on  the  Can- 
adian Northern  extension  near  Duluth. 

Mr.  Wick  O'Connell  of  Wick  O'Connell  & 
Co.,  general  contractors,  was  a  visitor  recentlv. 
He  reported  that  he  had  already  started  on  his 
contract  for  a  tunnel  nn  the  Canadian  North- 
ern Railway  near  Duluth,  and  everything  was 
going  nicely. 

.Andrew  Pcrrin  of  Carl  Hall  &  Company, 
was  in  and  said  that  his  firm  had  been  awarded 
another  contract  for  about  six  miles  of  work 
by  the  Duluth  &  Iron  Range  Railway,  and  that 
thcv  would  start  on  the  same  at  once. 

Charles  Kcis,  President  of  the  International 
Brotherhood  of  Steam  Shovel  &  Dredge  Men. 
and  also  representative  of  the  .\merican  Loco- 
motive Company,  spent  a  day  with  vis  here  re- 
cently. Charlie  was  looking  fine  and  he  said 
that  while  business  was  not  quite  as  good  as 
he  expected  it  would  be,  still,  it  was  very  satis- 
factorv. 

C.  E.  Jamieson,  railroad  contractor  on  the 
Canadian  Northern  extension,  was  a  caller  a 
few  days  ago.  His  work  amounts  to  about 
ten  miles,  and  he  expects  to  have  the  same 
completed  in  about  six  weeks. 

Captain  Harry  Roberts  of  the  Roberts-King- 
ston Contracting  Co.,  mine  strippers,  was  a 
caller  recently.  He  said  that  they  were  work- 
ing two  Bucyrus  shovels,  double  shift  on  their 
contract  at  the  Virginia  mine  near  Virginia, 
Minn.,  and  were  making  excellent  progress 
with  the  work. 

Edward  Foley,  of  Folev,  Welch  &  Stewart. 
general  contractors,  St.  Paul.  Minn.,  was  in 
the  city  for  a  couple  of  days  this  week.  Thev 
have  an  enormous  amount  of  railroad  work 
under  way  at  the  present  time,  both  in  the 
I'liited  States  and  Canada,  and  all  of  their 
contracts  arc  in  very  good  condition. 

The  labor  situation  in  Duluth  at  the  present 
time  is  in  a  pretty  good  condition.  There  is 
quiie  a  demand  for  laborers,  but  not  quite 
t-noMgh  men  to  fill  all  orders.  Wages  are  just 
:.' '^ut  the  same  as  thev  were  30  days  ago, 

'"j  F,  Tacobson,  railroad  contractor,  was  in 
r'.-.;:;th  this  w-cek,  and  said  he  w^as  en.gaged  at 
ine   nrci-.-t    lime   on   about    twelve   miles   of 


work  on  the  Canadian  Northern  Railway,  near 
Duluth,  and  expected  to  have  completed  in 
;ibout  .30  days.  His  contract  is  mostly  station 
work. 

Missouri. 

M.  C.  Connors  &  Co..  who  have  the  grading 
contract  between  Palmyra  and  Philadelphia, 
Mo.,  for  the  Hannibal  &  Northern  Missouri 
R.  R.,  have  started  w-ork. 

The  matter  of  extending  the  Frederich  Ave. 
car  line  of  the  St.  Joseph  Railway,  Light,  Heat 
&  Power  Co.  of  St.  Joseph,  from  2Gth  St.  to 
the  state  hospital  with  a  view  to  building  a 
double-track  electric  line  to  102  River,  ulti- 
mately, has  been  taken  up  with  the  Board  of 
Public  Works  of  St.  Joseph, 

The  Union  Terminal  Co,  of  St.  Louis  has 
been  incorporated  with  a  capital  stock  of  $5.- 
000  for  the  purpose  of  operating  terminal 
yards  with  tracks,  roads  and  holdings.  The 
'  incorporators  are  Fred  H.  Holbrook,  T. 
Moore,  Fred  E.  Breitt,  E.  W.  Banister  and 
W.  J.  Holbrook. 

The  lower  house  of  the  City  Council  of 
Kansas  City  has  been  considering  the  ordi- 
nance giving  the  Intercity  Viaduct  Freight  Ry. 
Co.,  J.  W.  Rinehart.  President,  the  right  to 
lay  tracks  in  a  few  streets  and  alleys  on  the 
west  and  north  sides  of  the  city  to  operate  a 
switching  railway. 

The  Chicago.  Burlington  &  Quincy  R.  R.  is 
completing  plans  to  shorten  the  St.  Louis-Kan- 
sas City  line  by  an  extension  of  the  road 
which  operates  between  Mexico  and  St.  Louis 
to  Kansas  Citv.  The  new  line  as  proposed 
will  cross  the  M.  K.  &  T.  at  Elliott,  between 
Higbee  and  Moberly.  The  short  line  from 
Mexico,  Mo.,  to  St.  Louis  has  been  of  little 
value  to  the  company  on  account  of  disagree- 
ments with  the  ."Alton  in  regard  to  the  use  of 
trackage. 

.Advices  from  Lecoma,  Mo.,  state  that  con- 
struction work  has  been  started  on  the  Mis- 
souri Inland  &  Southern  R,  R.  This  road, 
when  completed,  will  run  from  Houston, 
Texas  County,  and  intersect  the  Frisco  at  Dil- 
lon or  Rolla,  a  distance  of  between  50  and  tiO 
miles. 

St.   Louis    Items. 

BY   A.    B.    KOEMG. 

Jim  Cary  of  Gary  Bros.,  Memphis,  Tenn.. 
was  in  town  last  week  looking  for  work 
for   their   team    outfit. 

Tom  Keating  of  Keating  Bros,  spent  a 
couple  of  days  with  us.  Keating  says  their 
work  at  Mt.  Carmel  is  getting  along  nicely 
and  he  expects  to  be  there  for  at  least  sixty 
days  more. 

Wm.  Dankliff  has  his  outfit  at  work  on 
the  Northwestern  R.  R.  at  Girard.  111.  He 
has  about  15,000  yards  of  reservoir  to  let 
near  Staunton,  III.,  and  can  use  a  10  or  IS 
team  outfit.     Address  him  at  Mt.  Olive,  III. 

The  Ware  Construction  Co.  can  use  a 
team  outfit  on  their  job  near  St.  Louis. 

Costello  Bros,  were  awarded  the  contract 
for  building  the  new  Big  Four  yards  at 
Evansville.  Ind.,  and  are  moving  their 
steam-shovel    outfit   on   same. 

Henry  Schweitzer  has  a  part  of  his  out- 
fit idle  at  Harrisburg,  111. 

The  surveyors  for  the  new  route  of  the 
Burlington  from  Francis  to  Birmingham, 
Mo.,  reached  Clark  on  their  final  survey. 
The  Burlington  now  has  a  short  line  from 
Old  Monroe  to  Francis,  and  the  new  line 
from  Francis  to  Birmingham  will  give  the 
Burlington  the  shortest  route  between  St. 
Louis  and  Kansas  City  in  the  State.  The 
last  survey  will  pass  through  Elliott,  Mount 
Airv,  Salisljury,  Keytesville  and  Brunswick. 

The  East  Side  Levee  &  Sanitary  Commis- 
sion on  Sept.  28  began  the  trial  of  its  first 
condemnation  suit  for  its  right  of  way  for 
the  diversion  channel.  The  suit  w-as  brought 
before  County  Judge  J.  E.  Hillskotter  of 
Madison  County  at  Edwardsville,  against 
the  Bender  estate.  The  Benders  asked  $1,- 
000  an  acre  for  the  land  the  Levee  Commis- 
sioners wanted,  and  the  suit  was  brought 
because  the  Levee  Commissioners  thought 
they  should  not  pay  more  than  $250  an 
acre.  The  desired  part  of  the  estate  em- 
braces nine  and  one-half  acres.  It  is  in 
Chouteau   Township.      The   diversion   chan- 
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nel  will  run  due  west  from  the  junction  of 
Cahokia  and  Indian  Creeks  to  the  Missis- 
sippi  River,  4>i   miles. 

The  Board  of  Public  Improvement  of  St. 
Louis  has  approved  the  general  plans  for 
the  construction  of  a  viaduct  over  the  rail- 
road tracks  at  Compton  ave.  The  struc- 
ture will  cost  $370,000  and  will  be  of  con- 
crete and  steel,  the  expense  of  construction 
being  borne  by  the  railroads.  Detailed 
plans  will  be  submitted  by  the  railroads  to 
the  board  in  two  weeks,  and  it  is  expected 
work  will  begin  on  the  bridge  early  in 
spring.  The  work  must  be  done  under  the 
supervision  of  the  President  of  the  Board 
of  Public   Improvements. 

John  Elder,  a  farmer  residing  on  the 
bank  of  the  Missouri  River  near  the  Belle- 
fontaine  bridge,  has  entered  suit  in  Justice 
Cottle's  court  at  Alton,  111.,  against  the 
contracting  firm  of  Swift  &  Rust,  which 
recently  completed  the  rip-rapping  of  the 
Missouri  River  at  this  point.  While  work- 
ing along  the  Elder  farm  the  contracting 
company  used  Elder's  roads  and  cut  a  few 
willows  on  the  place.  Elder  asked  them  to 
pay  for  them  and  they  refused.  Elder  then 
attached  some  of  their  implements. 

H.  E.  Kahl  of  the  Kahl  Construction  Co. 
informs  us  that  he  can  use  a  20-team  outfit 
for  machine  work.  Contractors  of  this  size 
outfits  write  or  wire  him  at  once  at  Daven- 
port, Iowa. 

Labor  still  continues  to  be  awfully  scarce 
A  few  more  Government  Levee  jobs  start- 
ing up  in  the  South  since  last  issue  and  the 
cotton  pickers,  in  the  South  are  in  more  de- 
mand. Unless  the  weather  should  become  cool 
and  labor  come  in  from  the  North  more 
freely  than  it  has  been,  we  don't  see  how 
one-third  of  the  work  in  the  South  that  they 
are  contemplating  doing  will  be  done  or  com- 
pleted. 

The  Board  of  Public  Improvements  of 
St.  Louis  has  completed  a  report  to 
the  ^Municipal  Assembly  on  the  elim- 
ination of  the  Poplar  St.  grade  cross- 
ings of  the  Iron  Mountain  R.  R.  It 
is  the  second  part  of  the  grade  crossing 
reports,  which  eventually  is  to  cover  all 
crossings  in  the  city,  and  is  to  be  sent  to 
the  Assembly  soon  after  it  convenes  next 
Tuesday.  Six  ways  of  eliminating  the  tracks 
from  the  surface  of  the  street  are  to  be 
recommended.  The  first  and  one  most  fa- 
vored by  the  report  is  the  removal  of  the 
tracks  entirely,  which  was  promised  sev- 
eral months  ago  by  the  Missouri  Pacific- 
Iron  Mountain  officials.  The  report  is  not 
yet  public,  but  the  second  choice  of  the 
board  is  said  to  be  to  put  the  tracks  in  a 
tunnel,  and  the  third  is  to  elevate  them  in 
Poplar  St.  Six  grade  crossings  now  exist 
on  Poplar  St.,  including  all  the  streets  from 
Second  to  Seventh.  The  tracks  were  laid 
during  the  civil  war  under  a  war  grant.  It 
is  planned  by  the  road  to  change  the  course 
of  its  tracks  to  cross  Broadway  at  Papin 
St.  and  swing  into  the  Mill  Creek  Vallej'  at 
Gratiot  St.  The  change  will  enable  the  road 
to  bring  its  passenger  trains  from  the  south 
in  over  the  river  route. 

Scott  Mitchell.  Williams,  Ariz.,  has  some 
nice  rock  work  to  let  on  the  Santa  Fe  R.  R. 
at  that  point,  to  small  outfits. 

The  Secretary  of  the  Treasury  has  award- 
ed the  contract  for  the  steamheating  appa- 
ratus for  the  St.  Louis  Post  office  building 
to  Hanley-Casey  Co.  of  Chicago  at  $59,295. 
The  Llewellyn  Iron  Works  of  Los  Angeles, 
Cal.,  was  awarded  the  contract  for  the  ele- 
vator plant  in  the  same  building  at  $13,852. 
W.  L.  Mosby  wires  us  from  Hickman, 
Ky.,  that  he  has  nine  miles  of  railroad 
work,  fill  lYi  to  S  ft.  He  will  let  this  to 
either  team  outfits  or  station  men. 

Montana. 

Sub-contracts  for  grading  work  on  the 
Butte.  Boise  &  San  Francisco  R.  R.  are  re- 
ported to  have  been  let  with  the  idea  of  hav- 
ing construction  started  this  month.  This 
company  on  July  30  entered  into  a  contract 
with  the  French-American  Construction  Co. 
of  Philadelphia  to  build  a  road  with  branch 
lines  from  Regina,  in  the  Province  of  Sas- 
katchewan. Canada,  via  Rutte  and  Boise.  Ida- 


ho, to  Winnemucca,  Nevada,  approximating 
in  all  1,500  miles.  The  general  offices  of  the 
Butte,  Boise  &  San  Francisco  R.  R.  Co.  and 
the  French-.A.merican  Construction  Co.  are  in 
Butte,  Mont.  W.  H.  Haviland,  Butte,  is  Pres- 
ident of  the  railroad. 

The  grade  of  the  Montana  R.  R.  has  been 
completed  to  the  main  terminals,  1  miles  from 
Kendal  and  17  miles  from  Levviston,  Mont., 
where  an  important  town  will  be  established. 
From  that  point  two  branches  will  be  con- 
structed, one  to  Dog  Creek.  20  miles  north, 
and  the  other  to  Box  Elder  Country,  22  miles 
east. 

Nebraska. 
It  has  been  stated  at  Fremont,  Neb.,  that 
work  will  not  be  started  on  the  Fremont- 
Omaha  interurban  line  until  next  spring. 
Trouble  in  getting  the  right  of  way  and  in 
securing  the  Fremont  franchise  caused  delays. 
It  is  rumored  that  the  engineers  under  su- 
pervision of  the  Chicago,  Burlington  &  Quincy 
R.  R..  who  recently  surveyed  the  right  of  way 
in  the  vicinity  of  Kearney,  Neb.,  are  running 
lines  for  the  construction  of  a  branch  from 
Kearney  to  Bridgeport,  a  distance  of  200 
miles. 

New  York. 
The  State  Public  Service  Commission  will 
resume  the  hearings  on  the  application  of  the 
Buffalo,  Rochester  &  Eastern  R.  R.  Co.  for 
authority  to  construct  a  road  from  Buffalo  to 
Trov  Oct.  20  and  21.  The  estimated  cost  of 
this' road  is  $80,000,000.  and  the  application  is 
meeting  with  much  opposition  from  the  other 
railroads. 

In  testifying  before  the  State  Public  Service 
Commission  in  opposition  to  the  application  of 
the  Buffalo,  Rochester  &  Eastern  R.  R.  Co., 
for  authoritv  to  construct  a  railroad  from 
Troy  to  Buffalo,  George  W.  Kittredge,  Chief 
Engineer  of  the  New  York  Central  Lines, 
stated  that  New  York  Central  improvements 
made  since  1907,  under  wav  or  contemplated, 
involved  an  expenditure  of  $1.. 500.000,000.  in- 
cluding the  six-tracking  of  the  main  line.  Mr. 
Kittridge  stated  that  the  Grand  Central  Ter- 
minal at  New  York  Citv  had  cost  $20,790,000 
to  date  and  is  expected  to  cost  $100,000,000; 
that  other  improvements  include  $18,000,000  at 
Buffalo,  of  which  $8,000,000  will  be  used  for  a 
passenger  terminal :  $2,000,000  expended  in 
Rochester  and  $1,400,000  contemplated:  Syra- 
cuse improvements  calling  for  $6,000.000 ; 
Rome  $2,000,000:  Utica.  $.3,000,000.  and  from 
Utica  to  Albanv  further  outlav  of  $1,096,000. 
Since  1907  $16.0-51.000  has  been  expended  be- 
tween .-Mbanv  and  New  York. 

The  New  York  State  Public  Service  Com- 
mission held  a  hearing  at  Albany  on  Oct.  4  on 
the  matter  of  the  ioint  oetition  of  the  New 
York  Central  R.  R.,  the  New  York,  Ontario 
8z  Western  Ry..  and  the  Rome  &  Clinton  Ry. 
for  determination  as  to  the  manner  of  cross- 
ing of  track  of  the  first  mentioned  railroad 
across  the  track  of  the  Rome  &  Clinton  R.  R. 
The  New  York  Central  asks  that  the  crossing 
lie  above  grade  and  proposes  to  pay  the  entire 
cost  of  construction.  This  change  of  route  is 
made  necessary  by  the  barge  canal  improve- 
ments in  Rome. 

The  Long  Island  R.  R.,  J.  R.  Savage,  Chief 
Engineer,  Jamaica.  N.  Y.,  has  filed  plans  with 
the  State  Public  Service  Commission  for  the 
elimination  of  all  crossings  on  the  Flushing 
main  line  between  the  creek  and  Broadway. 
Flushing,  L.  I.  The  plans  call  for  the  eleva- 
tion of  the  road  over  Lawrence  and  Main  and 
its  depression  under  Union,  Bowne,  Parsons, 
Wilson  and  Boerum,  and  overhead  at  Broad- 
wav.  Twentv-second  is  to  be  diverted  or 
clo'=ed.     The  cost  is  estimated  at  $1,077,000. 

The  Delaware.  Lackawanna  &  Western  R. 
R.,  G.  J.  Ray  chief  engineer.  Hoboken,  N.  J., 
has  submitted  plans  to  the  municipal  authori- 
ties of  Montclair.  N.  J.,  for  proposed  improve- 
ments to  its  terminals  at  that  place.  The  plans 
provide  for  the  erection  of  a  large  new  termi- 
nal, with  six  platforms,  modeled  along  the 
lines  of  the  Lackawanna's  terminal  at  Ho- 
boken. N.  J. :  the  construction  of  a  viaduct 
over  Grove  St..  to  eliminate  a  grade  crossing; 
the  closing  of  Pine  St.;  the  erection  of  a  large 
new  freight  station  near  the  latter  thorough- 
fare: the  double  tracking  of  the  line  from 
Montclair   to    Bloomfield.   and   the   placing   of 


many  new  sidings,  to  accommodate  the  rapidly 
increasing  passenger  and  freight  business  of 
this  town.  The  alterations  and  improvements 
provided  for  in  the  plans  will  cost  nearly 
$500,000. 

North  Carolina. 

The  Mica  Belt  Line  R.  R.  Co.  lias  been 
chartered  and  proposes  to  construct  15  miles 
of  road  from  Cranberry,  N.  C  via  Minne- 
apolis to  Plumbtree,  down  North  Toe  River, 
and  thence  to  some  point  on  the  Carolina- 
Clinchfield  R.  R.  between  .lltapass  and  Spruce 
Pine.  The  incroporators  are  T.  B.  Vance,  T. 
D.  Vance,  R.  M.  Burleson,  Frank  and  Sam 
Burleson  and  Ira  Vance.  The  capital  stock  is 
$10,000. 

The  Roanoke  &  Mt.  .^iry  Southern  Ry.  Co. 
has  been  chartered  with  a  capital  stock  of  $50,- 
000  and  proposes  a  line  to  run  from  Roanoke 
City  through  the  counties  of  Roanoke,  Floyd, 
Carroll  and  Patrick,  in  Virginia,  and  Surry, 
in  North  Carolina,  to  Mr.  .^iry.  A.  L.  Sibert 
is  President  of  the  company;  R.  H.  Angell, 
First  Vice-President:  C.  G.  Ogden,  Second 
Vice-President  and  General  Manager;  L.  C. 
Stewart,  Secretary  and  Treasurer.  The  other 
directors  are  S.  B.  Pace,  E.  A.  Thurman  and 
George  W.  Payne.  All  of  the  above  live  at 
Roanoke,  Va. 

North  Dakota. 

E.  G.  Brandenburg  has  shipped  an  outfit  to 
Jamestown.  N.  Dak.,  for  work  on  his  grading 
contract  on  the  Midland  Continental  Rv. 

Practically  all  the  land  required  in  the  city 
of  Devils  Lake  for  right  of  wav  purposes  has 
been  obtained  by  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry.  Construction  work  will 
not  be  started  until  next  year,  however. 

The  Northern  Pacific  survey  between  Street- 
er  and  Dawson  has  been  completed  and  the 
crew  is  now  working  west  to  McCluskv.  N. 
Dak.,  in  Sheridan  County,  and  from  there'will 
go  to  Turtle  Lake  in  McLean  County  and  run 
a  line  northwest  from  there. 

Ohio. 

English  capitalists  have  had  a  representative 
go  over  the  right  of  way  of  the  proposed  line 
on  the  Massillon-Brewster  Air  Line  Ry.  Co.. 
between  Massillon  and  Brewster. 

The  Western  Ohio  Ry.,  of  Lima,  O.,  is  ex- 
tending its  line  from  Minster  to  Loraine,  three 
miles.  The  contracts  for  grading  have  been 
let  and  grading  nearly  completed.  Contracts 
were  to  be  let  Oct.  3  for  the  concrete  masonry 
for  bridge  over  the  Miami  &  Erie  Canal,  and 
also  for  the  trestle  over  Loraine  River.  The 
company  will  lay  the  track,  and  erect  the  over- 
head line  with  its  own  force.  It  is  hoped*  to 
have  the  line  in  operation  by  Dec.  25.  1910. 
John  W.  S.  Riegle.  Findlay,  O.,  is  Chief'  Engi- 
neer. 

Plans  are  being  made  to  double  track  the 
Shore  Line  (electric)  of  the  Cleveland,  Paines- 
ville  &  Eastern  R.  R.,  Willoughby,  as  far  as 
Willoughbeach  park  immediately  and  through 
to  Willoughby  within  a  short  time. 

The  Fostoria  &  Fremont  Ry.  Co.,  which 
projects  a  21.4  mile  line  from  Fostoria  to  Fre- 
mont, has  completed  its  surveys  and  has  se- 
cured the  capital  for  construction  purposes. 
.-Ml  arrangements  for  construction  have  been 
made  as  the  company  has  decided  to  construct 
the  line  itself.  F.  D.  Carpenter.  Lima,  O.,  is 
President  and  J.  W.  S.  Reigle.  Findlay,  O.,  is 
Chief   Engineer. 

A  resolution  providing  for  the  elimination 
of  grade  crossings  in  Cleveland,  O.,  by  the 
Pennsylvania  R.  R.  is  now  before  the  council 
of  that  city.  The  plans  submitted  to  Robert 
Hoffman.  City  Engineer,  contemplate  an  ex- 
penditure estimated  at  $2,600,000.  of  which  the 
citv's  portion  will  be  about  $800,000. 

The  Hocking  Valley  Ry.  is  reported  to  be 
about  to  let  contracts  for  the  improvements 
in  the  Walbridge  yards  at  Toledo,  which  will 
call  for  an  expenditure  of  over  $100,000.  and 
also  for  enlarging  the  South  Columbus  yards 
and  the  building  of  a  new  roundhouse. 

Litigation  now  pending  is  holding  up  exten- 
sive impiovements  planned  for  the  Hocking 
Valley  Ry.,  F.  B.  .Sheldon.  Columbus.  O..  Chief 
Engineer.  Plans  for  the  extension  from  Jack- 
son south  to  a  junction  with  the  C.  &  O.  are 
comoleted  as  are  the  plans  for  the  double 
tracking  of  the  Hocking  Valley  north  of  Co- 
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lumbus.  It  is  said  that  the  estimates  for  the 
extension  to  the  Ohio  River  call  tor  an  ex- 
penditure of  over  $6,000,000,  while  the  double 
tracking  north  of  Columbus  will  cost  at  least 
^,000,000  more. 

Oklahoma. 
Grading  on  the  Cherryvale,  Oklahoma  and 
Texas  has  been  completed  from  Cancy,  Kan., 
to  Delaware,  Okla.,  and  it  is  now  being  pushed 
on  to  Nowata  and  from  Nowata  to  Vimta.  It 
is  expected  that  track  laying  will  be  com- 
menced this  month.  Following  the  completion 
of  this  branch  another  line  will  be  built  south- 
west of  Canev  through  Pawhuska,  Blackburn 
and  Guthrie.  Okla.  A  mortgage  has  been  filed 
for  $20,000,000  on  all  the  right  of  way  through 
Oklahoma  and  Kansas  to  provide  funds  for 
the  new  work. 

The  Atchison,  Topcka  &  Santa  Fe  Ry.  is 
planning  to  construct  its  own  terminals  at 
Tulsa,  Okla.  For  the  past  six  years  the  road 
has  been  using  joint  terminals  with  the  Mid- 
land Valley. 

The  Bee  Line  Construction  Co.,  a  Missouri 
organization  formed  several  years  ago  to  build 
the  Blackwell,  Enid  &  Southwestern  R.  R.  of 
the  Frisco  system  from  Blackwell  southwest 
200  miles  to  Vernon,  Tex.,  has  filed  notice 
with  the  secretary  of  state  of  its  withdrawal 
from  the  state.  Breckenridge  Jones  of  St. 
Louis  and  Ed  L.  Pcckham  of  Blackwell  were 
among  the  incorporators  and  officers.  The 
railroad  having  been  built,  the  purpose  of  the 
construction  company  ceases  to  exist. 

Advices  from  Pawhuska,  Okla.,  state  that 
for  the  present  all  work  has  ceased  on  the 
Osage  &  Western  R.  R..  which  was  in  the 
course  of  construction  from  Vinita  to  Enid, 
through  Bartlesville,  Pawhuska,  Fairfax,  Pon- 
ca  City  and  Jennings.  Headquarters  of  the 
company  are  at  Pawhuska. 

The  Buffalo  &  Northern  Oklahoma  R.  R. 
Co,  has  completed  one  survey  for  its  projected 
line  and  has  secured  $500,000  of  capital  for 
construction  purposes.  Construction  contracts 
are  to  be  let  about  Nov.  1.  1910.  The  pro- 
jected length  of  this  line  is  loO  miles  and  its 
rmitc  is  from  Buffalo,  southeast  to  Mc/\lester, 
Okla.  F.  M.  Best.  Buffalo,  Okla.,  is  Presi- 
dent. M.  Tilleaux,  Buffalo,  is  Chief  Engineer, 
and  Q.  L.  Zook,  Buffalo,  is  Vice-President. 

Oregon. 

.\rchie  Mason,  I'nrllaiul.  Ore.  has  been 
awarded  the  contract  for  the  grading  work  for 
the  .Mount  Hood  Ry.  Co.  between  Montavilla 
and  a  point  beyond  Gresham,  where  an  old 
grade,  built  three  years  ago,  was  started.  From 
there  to  Bull  Run  the  grade  is  practically  com- 
pleted WVirk  will  begin  at  once,  under  the 
direction  of  Smith.  Kerry  &  Chase,  Engineers, 
Toronto.  Ont..  and  it  is  hoped  to  have  it  com- 
pleted before  the  heavy  rains  of  winter  set  in. 
It  is  believed  that  the  road  can  be  made  ready 
for  operation  by  .Xug.  1  next  year.  Track  lay- 
ing will  begin  as  soon  as  possible  after  the 
grade  has  been  established.  Smith.  Kerry  & 
rhasc  will  also  supervise  the  building  of  the 
c-fimpanv's  power  (ilant  near  the  confluence  of 
ilic  Bull  Kun  and  Sandy  Rivers,  where  the 
■  astern  terminal  of  the  road  will  be  located. 
The  power  plant  will  be  of  sufficient  size  to 
itirnish  power  for  other  purposes  than  the 
road. 

.\dvices  from  Grants  Pass.  Ore.,  state  that 
the  Southern  Pacific  Co.  is  storing  supplies  at 
that  city  for  the  engineering  crews  who  are 
locating  the  line  n(  the  Grants  Pass  &  West- 
ern R.  R..  and  that  they  arc  being  forwarded 
by  wagon  to  the  different  camps  of  the  sur- 
vrvnrn. 

F.iiginerrs  have  located  the  Oregon  Trunk 
line  between  the  north  edge  of  the  Klamath 
Indian  Reservation  and  Odessa  and  are  on 
their  wav  northward  .\  change  of  about  five 
feet  in  the  grade  through  the  canyon,  between 
the  Williamson  River  and  Klamath  Agencv, 
has  been  made  to  place  the  tracks  above  high 
water  ni.irk.  Tt  is  undrrstond  that  the  South- 
ern Pacific,  which  parallels  the  Oregon  Trunk 
Line  through  the  canyon,  will  also  raise  its 
grade  five  feet. 

,\crnrHing  to  the  latest  advices  from  Pen- 
dleton. Ore.,  work  will  be  completed  within 
the  next  two  or  three  months  on  the  Oregon 
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Railroad  &  Navigation  Co.  s  line  between  that 
city  and  Yoakum,  a  distance  of  12%'  miles. 
The  improvements  in  progress  involve  a  com- 
plete change  of  the  main  line  of  the  U.  K.  & 
N  Co  between  Yoakum  and  Pendleton;  none 
nf  the  old  line  will  be  used.  The  work 
shortens  the  present  line  1.7  miles;  eliminates 
1  361  degrees  of  curvature ;  reduces  the  maxi- 
mum degree  of  curves  from  10  degrees  to  4 
degrees  and  reduces  the  grade  from  eigfit- 
tenths  of  1  per  cent,  uncompensated,  to  six- 
tenths  of  1  per  cent,  compensated.  On  the 
new  line  there  will  be  one  500-ft.  tunnel,  chit- 
ting out  the  horseshoe  bend ;  a  high  fill  and  a 
steel  bridge  of  two  1.50-ft.  spans  with  concrete 
piers  and  abutments,  through  the  reservoir  oi 
the  Furnish-Coe  Irrigation  Co.  The  cost  pt 
the  work  will  amount  to  about  $1,200,000. 

\  crew  of  railroad  surveyors  supposed  to 
be  working  in  the  interest  of  the  Hill  System 
is  running  lines  between  Mule  Creek  and  Ilia-  , 
hee  in  Rogue  River  Valley.  It  is  said  in  Gold 
Beach.  Ore.,  that  nothing  definite  can  be  ob- 
tained from  the  engineers. 

The  .\lbanv  &  Interurban  Ry.  Co.,  of  Al- 
bany, Ore.,  has  completed  surveys  for  its  pro- 
jected 70-mile  line,  the  route  of  which  is  from 
Albany  to  Santiam  River,  up  Santiam  River  by 
wav  of  Lebanon  and  Sweet  Home  across  the 
foo't  hills  to  the  Calapooia  River  and  down 
that  stream  through  Holley,  Crawfordsville 
and  Brownsville,  P.  A.  Young.  .Mhany,  Ore., 
is  President.  H.  G.  Fisher,  .Mbany,  is  Chief 
Engineer  and  P.  A.  Young,  Albany,  is  Gen- 
eral Manager. 

Pennsylvania. 

A  grant  has  been  filed  in  the  office  of 
the  Recorder  of  Deeds  at  Norristown  for  an 
extension  of  the  Philadelphia  &  Western  Ry., 
of  Philadelphia,  to  West  Conshohocken.  The 
description  shows  that  the  proposed  trolley 
road  will  reach  West  Conshohocken  over 
Haverford  road,  old  Lancaster  road,  Chester 
and  Radnor  road  and  Matson  Ford  road.  The 
official  name  of  the  railroad  company  for 
which  the  extension  is  authorized  is  "The  Ter- 
minal Ry.   Co." 

The  construction  of  an  electric  railway  in 
the  Nippennose  Valley  to  Antes  Fort  is  un- 
der consideration.  As  proposed  the  line  would 
run  from  .Antes  Fort  south  to  Rauchtown,  a 
distance  of  five  miles,  east  2%  miles  to  James- 
town and  then  still  further  east  for  2%  miles 
to  Oval  and  finally  to  Collinsville.  At  a  meet- 
ing of  the  promoters  at  Oval  a  representative 
of  the  Newall  Engineering  Co..  Empire  Bldg., 
Pittsburg,  Pa.,  gave  a  rough  estimate  of  the 
cost  of  such  a  line. 

The  Lehigh  Sr  New  England  R.  R.,  R.  H. 
Wilbur.  General  Manager,  -137  Chestnut  St.. 
Philadelphia,  has  secured  the  complete  right  of 
way  for  an  extension  of  31  miles  from  its 
main  line  at  Danielsville.  near  Slatington,  to 
Tamaqua.  The  new  road  will  cost  $3,000,000. 
The  securing  of  this  right  of  wav  has  taken  a 
number  of  years,  and  the  completion  of  this 
preliminary  work  means  the  construction  with- 
out delay  of  a  most  important  railroad  link  in 
Pennsylvania.  The  new  line  will  connect  more 
particularly  the  collieries  of  the  Lehigh  Coal 
&  Navigation  Co.  and  the  whole  anthracite  re- 
gion in  general  with  the  shortest  route  to  Bos- 
ton, via  the  Poughkeepsie  bridge  route. 

South  Dakota. 

A  project  is  under  consideration  for  the 
construction  of  a  railroad  from  Chamberlain, 
S.  Dak.,  to  Huron.  The  project  is  being  pro- 
moted by  A.  E.  Parsons,  of  Darlington.  Wis., 
who  is  associated  with  one  of  the  strongest 
hanks  in  the  city,  E.  E.  Dve.  vice  president 
of  the  Bank  of  Chamberlain.  A.  G.  Hill 
Thomas  Cox  and  J.  Q.  Anderson.  The  Mis- 
souri Valley  Engineering  Co..  408  Western 
National  Bank  Bldg..  Mitchell.  S.  Dak  has 
the  contract  for  the  engineering  work  and 
now  has  a  force  of  11  men  in  the  field  making 
surveys  for  the  line  from  Chamberlain  to 
Huron.  The  men  expect  to  be  in  the  field  for 
three  months  at  least  in  completing  the  sur- 
!■'■  .  iL*^"-?""  .lietween  the  points  being 
nboiit  ion  miles.  The  line  runs  northeast 
through  Vega,  the  northeast  part  01    Terauld 

nlZt  ^""^^^i^t  °f  Hand  county  and  through 
Beadle  to  Huron.  ^ 


Tennessee. 

Good  progress  is  being  made  in  securing 
stock  subscriptions  for  the  proposed  Nash- 
ville-Gallatin  Interurban  Ry.,  and  it  is  believed 
in  Nashville  that  the  road  is  practically  as- 
sured. It  is  believed  here  in  Nashville  that 
the  road  will  probably  be  extended  across 
country  to  Hendersonville.  H.  H.  Mayberry, 
Franklin,  Tenn.,  is  interested. 

.Smalldridge  &  Co.,  of  Knox^-ille,  Tenn., 
were  awarded  the  contract  last  week  by  the 
Southern  R.  R.  for  the  construction  and  ex- 
cavation of  a  14-foot  subway  at  Lamar  Ave., 
Memphis.  The  work  embraces  18,500  cu.  yds. 
excavtion  and  1,200  cu.  yds.  reinforced  con- 
crete. The  price  of  the  contract  is  $13,545. 
Work  must  be  begun  immediately  and  finished 
by  Dec.  31st,  1910.  The  railroad  company  will 
furnish  all  rail  necessary  for  contractor's  spur 
tracks,  and  will  stand  the  cost  of  shifting  the 
Southern's  main  line  tracks,  also  furnishing 
all  bridge  material  necessary. 

Within  the  next  15  days,  the  Yazoo  &  Mis- 
sissippi Valley  R.  R.  will  ask  for  bids  on  ap- 
proximately 100,000  cu.  yds.  of  bank  vfork  on 
its  Clarksdale  division.  The  work  will  have 
to  be  done  with  steam  sliovels.  which  must 
be  furnished  by  contractor,  wliile  the  rail- 
road company  will  furnish  Hart  convertible 
cars  of  30  yards  capacity  for  the  handling  of 
the  dirt,  together  with  two  standard  gauge 
locomotives.  Roadmaster  Thrower,  Memphis, 
will  be  in  charge  of  the  work.  Exact  date  of 
letting  will  be  announced  later. 

The  Memphis  &  Pensacola  R.  R.  Co.  is  re- 
ported to  have  spent  $80,("i0  for  surveys  and  is 
now  said  to  be  about  ready  to  have  construc- 
ticn  work  started  at  Meridian.  Miss.  Officials 
iif  the  company  are  said  to  liave  been  in  con- 
ference with  contractors  for  that  purpose.  As 
proposed  the  road  will  have  two  northern 
terminals — Memphis  and  Helena,  Ark.  Ches- 
ter H.  Pond,  Moorhead,  Miss.,  is  president. 

Texas. 

We  are  advised  that  further  construction 
work  on  the  line  of  the  Quanah,  Acme  &  Pa- 
cific Ry.  has  been  indefinitely  postponed.  Sur- 
veys for  a  360-mile  line  from  Paducah  to 
EI  Paso  have  been  completed.  C.  E.  Ensmin- 
ger,  Quanah,   Tex.,  is  General   Manager. 

Judge  A.  P.  McCormick  of  the  U.  S.  Circuit 
Court  has  issued  an  order  postponing  the  sale 
of  the  International  &  Great  Northern  Ry.  un- 
til the  third  Tuesday  in  May.  1911.  The  order 
was  granted  on  the  application  of  the  second 
and  third  mortgage  bond  holders.  In  his  order 
the  court  refers  to  the  so  called  International 
&  Great  Northern  railroad  law  passed  at  the 
last  special  session  of  the  state  legislature. 
The  order  concludes  with  the  statement  that  it 
is  granted  solely  because  the  court  is  of  the 
opinion  that  under  the  circumstances  and  in 
view  of  the  law,  a  sale  of  the  property  at  this 
time  would  be  injudicious. 

.Announcement  has  been  made  by  William 
Kenefick,  Kansas  City,  Mo.,  president  of  the 
Missouri,  Oklahoma  &  Gulf  Ry.,  that  it  is 
planning  for  the  Texas  &  Pacific  to  put  its 
branch  line  running  into  Denison  in  first  class 
shape  and  that  if  such  improvement  is  made  a 
Missouri,  Oklahoma  &  Gulf  freight  would 
probably  be  operated  to  Sherman  daily  from 
Denison.  This  may  mean  the  first  step  in  an 
extension  of  the  Missouri,  Oklahoma  &  Gulf 
into  Fort  Worth  or  Dallas  either  over  other 
lines  or  by  tracks  of  its  own  to  be  laid. 

A  letter  from  Post  City  under  date  of  Sept. 
20  states  that  searching  parties  were  engaged  in 
looking  for  the  body  of  Sam  Peterson,  a  rail- 
road contractor,  who  was  murdered  ten  miles 
north  of  Post  City  a  few  nights  ago.  It  is 
claimed  that  his  body  was  dumped  into  a 
crevice  on  the  Cap  Rock.  A  force  of  140  men 
has  been  at  work  for  two  days  blasting  and 
trying  to  reach  the  bottom  of  the  crevice  to  re- 
cover the  body.  Three  persons  have  been  ar- 
rested on  suspicion  of  having  committed  the 
murder. 

The  Greenville  Railway  &  Light  Co.  of 
Greenville  has  been  chartered  with  a  capital 
stock  of  $.300,000.  The  incorporators  are  S.  A. 
Price,  Albert  Emanuel  and  H.  L.  Warren. 

Win.  McCarty,  Menard,  Tex.,  has  work 
well  under  way  on  his  contract  on  the 
Menard  extension  of  the  Fort  \A'orlh  &  Ri" 


October  5,  1910. 


ENGINEERING-CONTRACTING 


43 


Grande  Ry.  Mr.  McCarty  has  three  01  the 
heaviest  miles  of  this  extension,  his  work 
being  located  about  five  miles  from  Menard. 
The  Nueces  River  Valley  R.  R.  Co.,  which 
projects  a  ■JoO-mile  line  via  Oakville,  Cotula, 
Carizzo  Springs  and  Eagle  Pass,  has  made  its 
surveys  in  part  and  has  secured  the  capital 
for  construction  purposes.  Construction  con- 
tracts are  to  be  let  before  January,  1911.  Geo. 
A.  Hull,  Beeville,  Tex.,  is  Chief  Engineer,  and 
Wm.  A.  Frisby,  Beeville,  is   President. 

A  company  has  been  formed  for  the  pur- 
pose of  building  a  direct  railroad  line  from 
San  .\ntonia  to  Palacios.  It  is  proposed  to 
ultimately  extend  the  line  west  to  open  up  the 
rich  Pecos  river  valley  district.  The  road  will 
traverse  ^latagorda,  Jackson,  DeWitt,  Lavaca, 
Gonzales,  Guadalupe,  Wilson  and  Bexar  coun- 
ties. Extensions  of  branch  lines  are  proposed 
which  will  cross  Fayette,  Bastrop  and  Cald- 
well counties.  Among  the  incorporators  and 
financial  backers  of  the  road  are :  J.  D.  Bon- 
ner, president  of  the  State  Guaranty  Bank  and 
Trust  Co. ;  D.  W.  Dean,  manager  of  the  Coast 
Telephone  Co.  of  Palacios,  and  J.  P.  Pierce, 
S.  T.  Best,  D.  L.  Stump,  W.  S.  Bonner  and 
Charles  Clayton.  The  exact  right  of  way  has 
not  been  determined  upon.  The  road  will 
cross  the  St.  Louis,  Brownsville  &  Mexico 
R.  R.  and  the  Galveston,  Harrisbur.g  &  San 
Antonio  R.  R.  If  inducements  are  offered  the 
road  will  be  built  to  Yoakum.  If  not,  it  will 
pass  between  Yoakum  and  Cuero. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Crosbyton  &  South  Plains  R. 
R.  and  it  is  believed  that  the  first  train  can  be 
run  into  Crosbyton  by  Dec.  1.  1910.  Engineers 
are  now  in  the  field  for  an  extension  from 
Crnsbvton. 

The"  Gulf,  Texas  &  Western  Ry.,  B.  B.  Cain, 
General  Manager,  Jermvn,  Tex.,  is  reported  to 
have  received  a  favorable  report  from  its  engi- 
neers regarding  the  route  for  an  extension 
from  Seymour  by  way  of  Gilliland  to  Plain- 
view.  It  is  reported  that  clearing  on  that  por- 
tion of  the  route  from  Vera  to  Truscott  will 
be  started  this  fall. 

Articles  of  incorporation  have  been  filed  by 
the  Palacios,  San  Antonio  &  Pecos  Ry.  Co. 
It  is  proposed  to  construct  160  miles  of  line 
beginning  at  Palacios  and  running  to  San  An- 
tonio through  Matagorda,  Jackson,  Lavaca, 
Dewitt,  Gonzales,  Goliad,  Wilson,  Fayette. 
Bastrop,  Caldwell  and  Bexar  Counties.  '  The 
incorporators  are  J.  B.  Pierce.  Thomas  H. 
Bonner,  S.  T.  Best,  H.  E.  Dean.  W.  H.  Brooks. 
W.  L.  Baldwin,  D.  L.  Stern,  all  of  Palacios, 
and  Marshall  Hick.s,  of  San  Antonio.  Texas. 
It  is  reported  in  Waco,  Texas,  that  the 
Santa  Fe  Ry.  Co.  is  seriously  considering  the 
construction  of  a  line  into  that  place.  People 
interested  in  the  report  have  been  unable  to 
obtain  definite  information  concerning  the  ru- 
mor. 

The  Brownsville  road  will  inaugurate  train 
service  on  the  Collegeport  branch  Oct.  30. 
The  following  new  stations  between  Buckeve 
and  Collegeport  will  be  opened :  Beadle, 
Simpson  and  Citrus. 

Thirty-five  miles  of  the  Texas  Central  has 
been  relaid  with  80-lb.  rail,  replacing  lighter 
sections.  About  5,000  tons  of  rail  have  been 
employed  in  this  work.  The  new  branch  from 
DeLeon  to  Cross  Plains,  a  distance  of  forty- 
one  miles,  will  soon  be  completed. 

The  .^ttorney  General's  Department  on 
Sept.  27  approved  an  amendment  to  the  char- 
ter of  the  .Abilene  &  Southern  Ry.  Co.,  by 
\yhich  the  company  abandons  the  proposed 
line,  which  was  to  have  been  built  from  Abi- 
lene to  Ballinger,  south  through  Concho.  Mc- 
Culloch,  Menard,  Schleicher  and  Sutton  Coun- 
ties, and,  instead,  proposes  to  build  a  line  from 
Ballinger  north,  through  Runnels,  Taylor. 
Jones,  Fisher,  Stonewall,  Kent.  Dickens  and 
King  Counties,  to  follow  a  line  already  con- 
structed to  Hatchell,  Winters,  Bradshaw.  Or- 
alo  and  .Abilene,  thence  throu.gh  the  towns  of 
Hansford,  Jones  County,  thence  north  to  a 
point  near  the  center  of  King  County,  with 
branch  line  extending  from  Hamlin  through 
Fisher  and  Scurrv  Counties  to  Snyder,  in 
Scurry  County,  a  distance  of  200  mile's,  which 
IS  the  same  distance  as  proposed  by  the  orig- 
inal charter. 

The  State  Railroad  Commission  has  been 
oflficially    advised    that    the    extension    of    the 


Wichita  Falls  S:  Xorthweslern  from  Altos, 
Okla.,  to  Wellington,  Tex.,  GU  miles,  had  been 
finished  and  placed  in  operation.  From  Wich- 
ita Falls  to  Wellington  is  l:!5  miles.  The 
grade  on  the  extension  of  the  other  Oklahoma 
line  of  this  road  is  finished  from  Elk'  City 
north  to  the  Washita  River,  18  miles. 

The  Kansas  City  Southern  R.  R.  will  soon 
have  work  started  on  the  building  of  an  ex- 
tension from  Lessville  to  Houston. 

Engineers  surveying  the  North  and  South 
R.  R.  from  Seymour  to  San  Antonio  are,  ac- 
cording to  advices  from  .\lbany,  Texas,  mak- 
ing good  progress  and  have  located  a  very 
good  grade  passing  through  excellent  country. 
The  Wichita  Falls  &  Wellington  R.  R.  has 
applied  to  the  Railroad  Commission  of  Texas 
for^  authority  to  issue  bonds  amounting  to 
$"285,000  on  15  miles  of  railroad  just  completed 
in  Collinsworth  County  from  Wellington  to 
the  state  line,  where  it  connects  with  the  Okla- 
homa lines  owned  by  the  Kemp  and  Kell  in- 
terests of  Wichita  Falls.  Permission  was  also 
asked  to  issue  capital  stock  to  the  value  of 
$1,000  per  mile.  Chief  Enignecr  Parker  of 
the  Commission  will  make  an  inspection  of  the 
new  line  before  any  action  is  taken. 

Mart  R.  Hoxie.  Lexington,  Tex.,  is  quoted 
as  stating  that  all  arrangements  have  been 
made  for  capital  and  right  of  wav  for  the  pro- 
posed Taylor  &  Somerville  Short  Line  R.  R. 
and  an  inspection  of  the  old  survey  is  to  be 
made  at  once. 

It  has  been  announced  bv  F.  P.  Read  and  F. 
B.  Rogers,  in  Wheeler.  Texas,  that  the  profiles 
of  the  American  Central  R.  R.  Co.'s  first  block 
will  be  completed  by  Oct.  1.  after  which  the 
promoters  will  go  east  to  confer  with  Charles 
L  Roberts,  a  financier  of  London,  who  will 
meet  thenrin  New  York. 

The  Board  of  Trade.  Baird,  Texas,  has  ap- 
pointed a  committee  to  confer  with  the  rail- 
road committee  of  the  Coleman,  North  & 
South  R.  R.  and  to  offer  inducements  for  the 
road  to  build  via  Baird.  The  committee  will 
also  confer  with  the  northwest  extension  of 
the  Cotton  Belt  now  building  to  Comanche  and 
will  offer  a  liberal  bonus  and  right  of  way  for 
that  road  to  build  to  Baird. 

.\ccording  to  advices  from  Del  Rio,  Texas, 
the  contractors  on  the  Orient  R.v.  are  making 
rapid  progress,  having  constructed  15  miles  of 
grade  since  June.  .At  that  rate  the  line  will 
lie  ready  for  operation  into  Del  Rio  within  12 
months. 

A  company  has  been  organized,  with  a  cap- 
ita! stock  of  $400,000,  a  good  portion  of  which 
has  been  subscribed,  by  the  business  men  of 
Cuero,  to  build  the  North  &  South  R.  R., 
which  has  been  under  consideration  for  some 
time.  It  will  be  about  180  miles  long.  The 
exact  route  is  not  yet  determined.  Judge  R. 
A.  Pleasants,  Messrs.  Lee  Joseph,  George  J. 
Schleicher,  Walter  Reiffert.  Charles  Cook  and 
Dume  Houston,  all  of  Cuero.  are  interested. 

Despite  the  pessimistic  reports  that  have 
floated  up  from  Texas  regarding  new  railroad 
construction  in  that  state,  the  books  of  the 
railroad  commission  show  that  976  miles  of 
railroad  are  now  actually  in  process  of  con- 
struction. The  following  lines,  although 
financed  and  planned  before  the  enactment  of 
the  International  &  Great  Northern  law.  are 
now  being  built :  Paris  &  Mount  Pleasant,  45 
miles :  Temple  &  Northwestern,  from  Temple 
to  Comanche,  104  miles;  St.  Louis  &  South- 
western from  Gatesville  to  Hamilton.  30 
miles;  Gulf.  Texas  &  Western,  from  Redham 
to  Seymour,  15  miles;  Gulf,  Colorado  &  Santa 
Fe,  from  Lometa  to  Brady,  65  miles ;  Pecos  & 
Northern  Texas,  from  Coleman  to  Texico,  310 
miles;  Forth  Worth  &  Rio  Grande,  from 
Brady  to  Menardville,  36  miles ;  Kansas  City. 
Mexico  &  Orient,  from  San  .A.ngelo  to  Del 
Rio.  200  miles;  Chicago,  Rock  Island  &  Gulf, 
from  Findlay  to  State  line,  15  miles ;  Mis- 
souri, Oklahoma  &  Gulf,  from  Denison  to  the 
State  line.  10  miles ;  San  Antonio.  Rio  Grande 
and  Tampico,  from  San  Antonio,  south.  90 
miles;  Texas  Central,  from  Deleon  Springs 
to  Rising  Stark.  27  miles:  Brownwood  north 
and  south,  17  miles,  from  Bartlett  to  Florence, 
12  miles.  It  will  be  recalled  that  the  year  end- 
ing June  30,  1910,  surpassed  all  former  years 
as  to  the  amount  of  railroad  constructed  in 
the  state,  the  mileage  being  738,2  miles.  Other 
years,  according  to  the  report  of  the  commis- 


sion, are  shown  as  follows ;  1905,  208.87 
miles;  1906,  313.34  miles;  1907,  517.24  miles; 
1908,  325.85  miles. 

Shipman  &  I>cnny,  Consulting  Engineers, 
304  Scollard  Bldg.,  Dallas,  Tex.,  have  an  en- 
gineering corps  in  the  field  making  surveys 
for  the  proposed  line  of  Dallas- Palestine  In- 
terurban  Ry. 

Washington. 

The  Olympic  Railway  &  Power  Co..  of 
Elma,  Wash.,  has  been  incorporated  with  a 
capital  stock  of  $3,000,OiMi,  the  incorporators 
being  W.  F.  Downs  and  Thorvald  Hyam. 

Porter  Bros..  Contractors  of  Spokane, 
Wash.,  have  purchased  an  H-acre  tract  in 
Portland,  Ore.,  known  as  the  Orissa  Cannon 
property,  located  on  the  Co!uml)ia  Blvd..  at 
the  foot  of  Chautauqua  St.  The  property 
which  has  a  frontage  on  the  Oregon  Railroad 
&  Navigation  Co.  line  will  be  used  as  a  site 
for  a  warehouse,  machine  shop  and  depot  for 
assembling   their   railroad    construction    outfit. 

Tracklaying  on  the  new  Warden  branch  line 
of  the  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
has  progressed  so  rapidly  that  an  announce- 
ment has  been  made  recently  at  the  general 
offices,  Seattle.  Wash.,  that  the  new  road  will 
he  inaugurated  within  two  weeks.  The  branch 
is  47  miles  long  and  opens  up  a  large  wheat 
belt  in  the  Big  Bend  Grain  Countrv  of  eastern 
Washington. 

West  Virginia. 

It  has  been  rumored  that  the  Little  Ka- 
nawha R.  R.,  which  is  under  option  to  an  east- 
ern syndicate,  .will  be  purchased  outright.  On 
account  of  the  similar  previous  reports  to 
which  there  was  no  foundation,  verv  little  at- 
tention is  paid  to  the  report. 

Wisconsin. 

The  Chicago  &  Northwestern  Ry.  has  been 
making  a  preliminary  survey  between  Roths- 
childs and  Mosinee  with  a  view,  it  is  said,  of 
building  a  line  between  these  two  points. 

The  Chicago  &  Wisconsin  R.  R.  Co.  has 
been  incorporated  with  a  capital  stock  of  $25,- 
000  and  headquarters  at  Madison,  Wis.  The 
incorporators  are  Allen  P.  Russell  Thomas 
W.  Potts.  G.  N.  Wiswel!  and  J.  E.  Jones. 

The  Cincinnati  Construction  Co.,  holder  of 
a  franchise  to  build  an  electric  railway  from 
Janesville  to  Madison  and  also  holding  fran- 
chises to  build  through  Janesville,  Edgerton 
and  Stoughton,  has  filed  a  bond  of  $5,000  with 
the  City  Clerk  of  Janesville.  The  bond  was 
issued  by  an  eastern  company  and  guarantees 
that  the  streets  on  which  the  companv  will 
build  will  be  fixed  after  having  been  to'rn  up 
by  the  company.  The  franchise  expires  Oct. 
26,  and  unless  work  has  been  started  by  fliat 
time,  the  franchise  is  void.  In  Edgerton  and 
Stoughton,  the  company  fulfilled  their  agree- 
ment requiring  work  to  be  started  before  a 
certain  time  by  digging  up  a  few  rods  in  the 
streets.  It  is  probable  the  same  will  be  done 
in  Janesville. 

Good  progress  has  been  made  with  track  ele- 
vation plans  in  Milwaukee  and  it  is  believed 
that  they  will  be  in  such  shape  that  they  can 
be  submitted  to  the  State  Railroad  Commis- 
sion early  this  month.  Charles  J.  Poetsch  is 
Citv  Engineer  of  Milwaukee. 

The  State  Railroad  Commission  has  granted 
the  Milwaukee-Western  Electric  Rv.  Co.  per- 
mission to  issue  stock  certificates  in  the  sum 
of  $1,000,000  and  bonds  in  the  sum  of  $2,500,- 
000.  Officials  of  the  road  state  they  are  now 
ready  to  be.gin  construction  as  soon  as  a  fran- 
chise into  Milwaukee  has  been  granted  them. 

Wyoming. 

Construction  work  is  to  be  started  at  once 
on  a  proposed  electric  railway  from  the  city  of 
Sheridan,  Wyo..  to  the  Government  reserva- 
tion near  the  city.  The  company  has  contract- 
ed for  1,100  tons  of  steel  rails  and  has  placed 
its  orders  for  ties.  Gravel  for  ballasting  will 
be  obtained  from  local  pits.  The  road  is  to  be 
built  for  Emanuel  &  Sullivan  of  Dayton.  O.. 
and  Ernest  Boehme,  West  Alzer  .Ave.,  Sheri- 
dan, Wyo..  is  the  engineer  in  charge  of  the 
work. 

Canada. 

Arrangements  are  reported  to  have  been 
about  completed  for  building  an  electric 
railway    from   Sarnia   to  London.   Ont.     Sur- 
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veys  for  such  a  line  were  made  some  time 
ago  for  Daniel  Stewart,  of  London.  Ont.,  and 
he  obtained  options  on  the  land  necessary  for 
the  line.  He  also  obtained  a  charter  from  the 
Dominion  Government.  English  capitalists 
are  being  interested  in  the  proposition,  and 
it  is  e.\pected  that  work  on  the  road  will  be 
commenced  within  a  few  weeks  and  the  line 
placed  in  operation  next  year. 

Joseph  Bernier  has  applied  to  the  Municipal 
Council  of  St.  Vital,  a  suburb  of  Winnipeg, 
for  a  franchise  for  a  street  car  line  to  run 
through  the  parish.  The  company,  which  is 
known  as  the  Rural  Ry.  Co.  of  Manitoba. 
agrees,  if  given  a  franchise,  to  construct  a 
line  five  miles  in  length  from  the  southerly 
limits  of  either  Winnipeg  or  St.  Boniface  by 
Nov.  1,  1011,  and  as  far  as  the  dividing  line 
between  the  municipalities  of  St.  Vital  and 
Ritehot  by  N'ov.  1,  1012. 

The  Canadian  Pacific  Ry.  has  surveys  un- 
dcrwav  for  a  new  branch  line  between  Dia- 
mond City  and  Medicine  Hat.  The  route  be- 
ing followed  is  from  Diamond  City,  across  the 
Little  Bow  River,  north  of  the  Bell  River,  and 
into  Medicine  Hat. 

The  Toronto  &  York  Radial  Ry.  Co..  Toron- 
to, On.,  has  been  having  surveys  made  in  the 
vicinity  of  Mimico,  with  a  view,  it  is  said,  of 
double  tracking  a  portion  of  its  line. 

Mackenzie  &  Mann,  Toronto,  Out.,  are  re- 
ported to  be  taking  steps  to  secure  control  of 
the  London  Street  Ry.,  and  also  of  the  London 
&  Lake  Erie  Traction  Co.,  both  of  London, 
Ont. 

The  Canadian  Pacific  Ry.  on  Oct.  .T  opened 
a  30-mile  section,  from  Wellington  to  Cameron 
Uikc,  on  the  .Mbcrn'  branch  line. 

The  citv  of  Guelph.  Ont.,  has  voted  a  by-law 
to  take  $8."),000  preference  stock  in  the  People's 
Ry.,  and  to  grant  a  franchise  for  running 
rights  over  the  city  streets.    The  People's  Ry. 


w^ill  connect  Guelph.  Berlin  and  Stratford,  and 
all  intermediate  points.  In  addition,  lines  arc 
to  be  built  from  Guelph  south  to  Puslinch 
I^ke  and  Hespeler,  and  north  to  Elora,  Fer- 
gus and  .Arthur.  At  the  next  session  of  the 
Legislature  a  charter  will  be  sought  to  al- 
low the  company  to  build  to  Goderich,  to  Lon- 
don and  to  Toronto.  The  main  line  of  the 
railway  will  then  run  from  Goderich  to  Lon- 
don, to  Stratford,  to  Berlin  and  Guelph,  mak- 
ing a  round  run  of  five  hours'  duration. 

It  is  believed  here  in  Vancouver,  B.  C.  that 
it  i.s  now  almost  a  certainty  that  the  proposed 
branch  of  the  Grand  Trunk  Pacific  between 
Fort  George  and  Vancouver  will  traverse  the 
Lillooet  District  and  strike  the  Canadian  Pa- 
cific at  or  near  Agassiz  Station.  The  trial 
lines  run  this  season  from  Lillooet  on  the  Fra- 
ser  to  Lvtton,  where  the  river  is  joined  by 
the  South  Thompson  River,  are  not  considered 
satisfactory  owing  to  the  heavy  rock  work 
and  the  enormous  cost  involved  in  construc- 
tion, .^n  engineering  party  is  now  working 
north  from  Agassiz.  Its  objective  is  Lillooet. 
It  is  aimed  as  a  route  where  very  low  grades 
can  he  secured  all  the  way  from  Lillooet  on 
the  Eraser  to  Agassiz,  whence  the  line  will 
parallel  the  Canadian  Pacific  into  Vancouver. 

It  is  believed  that  the  Dominion  Govern- 
ment will  eventually  decide  upon  Port  Nelson 
as  the  terminus  of  the  Hudson  Bay  Ry.  Thos. 
Turnbull,  formerly  Chief  Engineer  of  the 
Canadian  Northern  and  now  under  the  employ 
of  the  Government,  has  been  over  the  pro- 
posed route  and  spent  considerable  time  look- 
ing over  the  vicinity  of  Port  Nelson. 

The  Niagara,  Welland  &  Lake  Erie  Ry.  Co., 
of  Toronto,  will  apply  to  Parliament  at  its 
next  session  for  power  to  construct  an  elec- 
tric railway  line  from  Niagara  Falls  to  points 
on  Lake  Erie  between  Fort  Erie  and  Port 
Dover,  via  Welland  and  Port  Colborne,  Ont. 


Mexico. 

Bids  were  opened  Oct.  1  by  H.  M.  Taylor, 
Director  of  Construction,  Buenavista  Station, 
City  of  Mexico,  for  clearing,  grading  and  ma- 
sonry covering  proposed  line  from  Penjamo 
Gto.  to  ."Vjuno,  Mich.,  a  distance  of  about  125 
kilometers. 

It  is  reported  that  the  Mexican  Government 
has  served  notice  on  the  Southern  Pacific  to 
construct  40  kilometers  of  railroad  south  of 
Nacozari  en  route  to  Moctezunia,  within  the 
coming  year  as  the  concession  from  the  gov- 
criinient  stipulates  that  this  amount  of  work 
must  be  done  each  year. 

According  to  a  statement  reported  to  have 
been  made  by  Epes  Randolph,  head  of  the 
Southern  Pacific  System  in  Mexico,  it  is  ex- 
pected that  the  line  to  Tepic  City,  Mexico, 
will  be  completed  by  Jan.  l."i.  The  rainy  sea- 
son is  delaying  the  work  on  the  extension 
'south  of  the  Santiago  River,  but  as  soon  as 
the  rains  cease  a  force  of  several  thousand 
laborers  will  be  set  to  work  to  complete  the 
grade  and  track  laying  in  the  shortest  pos- 
sible time.  The  completion  of  the  road  to 
Tepic  will  finish  the  Pacific  Slope  line  as  pro- 
vided for  in  the  concession  granted  by  the 
Government.  From  Tepic  the  route  will  run 
almost  due  north  to  Orendain.  where  connec- 
tion will  be  made  with  the  .\meca  line  of  the 
National  Railways  of  Mexico.  This  latter  di- 
vision will  cross  the  rugged  Sierra  Madre 
Range,  mounting  from  sea  level  to  an  altitude 
of  more  than  6,000  ft.,  and  crossing  deep  and 
wide  barrancas.  It  is  stated  that  a  1  per  cent 
grade  route  has  been  surveyed  through  the 
mountains,  and  that,  while  the  cost  of  con- 
structing the  mountain  division  will  be  very 
hepvy.  no  great  engineering  and  construction 
difiiculties  are  to  be  encountered.  The  South- 
ern Pacific  will  use  the  track  of  the  National 
RaiUvays  of  Mexico  between  Orendain  and 
Guadalajara,  i')  miles. 


DRAINAGE.  IRRIGATION.  LEVEES  AND  CANALS 


California. 

•J«l'.ids  will  lie  received  until  II  a.  m..  Oct. 
•-M.  bv  board  of  directors.  Turlock  Irrigation 
District.  .Vt  the  office  of  the  board  at  Turlock, 
Cal.,  for  the  construction  of  that  portion  of 
the  canal  and  works  of  said  district  including 
one  diverting  gate,  four  drops  and  about  four 
miles  of  canal  in  earth  on  the  lower  extension 
of  l-ileral  No.  3  of  the  Turlock  Irrigation  Dis- 
trict, all  of  which  is  more  definitely  described 
in  the  special  specifications  on  file  in  the  office 
t)f  the  board  of  directors  in  the  citv  of  Tur- 
lock, Cal. 

Bids  were  opened  Sept.  21  for  the  construc- 
tion of  the  earthwork  of  the  distribution  sys- 
tem for  the  Orland  project  of  the  U.  S.  Recla- 
mation Service.  Hard  Bros,,  Concord,  Cal.,  at 
$10,7:18,  being  the  probable  successful  con- 
tractors. The  work  includes  the  excavation 
for  laterals  of  3  ft.  bollom  width,  H4;l  side 
slopes  and  3  ft.  depth.  The  low  bid  was  as 
follows  ■.  Class  A,  earth,  ."^..^OO  cu.  yds.,  at 
I8'/4  cts. :  class  K.  indumled  materials,  1,700  cu. 
yds.,  at  30  cts.;  class  C,  rock,  l"i  cu.  yds.,  at 
$l..'iO;  overhaul,  3.H.in  cu,  yds.,  al  2  els.  W.  W. 
Schlccht,  f  »rland,  Cal.,  is  project  engineer. 

I>an  .Niiigcr  has  begun  work  on  his  contract 
lUr  raising  the  levee  in  Sycamore  Slough,  five 
mile-,  '.•■uthwest  of  Sycamore.  He  is  working 
a  gang  ot  o<i  men  and  three  Iraction  engines. 

The  suit  of  the  Sacramento  Valley  Irrigation 
Co.,  of  Willows,  for  rights  of  way  for  its 
canals  in  connection  with  an  irrigation  system 
has  been  deciilcd  in  favor  of  the  company. 
This  decision  paves  the  way  for  the  finishing 
of  one  of  the  biggest  private  irrigation  schemes 
ever  attempted  in  California.  The  pliu  i^ 
popularly  known  as  the  "Kuhn  Proiecl,"  and 
is  being  financed  by  Pittsburg  capitalists, 

Colorado. 

The    Colorado-Wyoming   Development    Co., 
'     '        -rntlv  filed  its  articles  of  incorpora- 


tion at  Cheyenne.  Wyo.,  is  planning  to  have 
construction  work  started  this  month  on  its 
scheme.  A  preliminary  survey  of  a  canal  to 
run  from  the  Colorado-Wyoming  state  line  to 
Rawlins,  on  the  west  side  of  the  Platte,  has 
already  been  made,  and  .•mother  on  the  east 
side  of  the  stream  will  terminate  in  the  vicin- 
ity of  Walcott.  .•X  large  reservoir  will  be  lo- 
cated near  the  state  line,  and  the  water  will 
lie  used  for  both  irrigation  and  power  for  the 
various  towns  along  the  course  of  the  canal. 
Ex-Governor  Fenimore  Chatterton.  Cheyenne. 
Wyo.,  is  interested. 

Iowa. 

_  4'B'(ls  will  be  received  until  2:30  p.  m.,  Oct. 
7.  by  the  Board  of  Supervisors,  Webster 
County,  Fort  Dodge,  la.,  for  the  construction 
of  a  ditch  and  drain  in  Webster  County  Drain- 
age District  No.  21,  situated  in  Johnson  town- 
ship. G.  P.  Smith,  Fort  Dodge,  la.,  is  engineer 
and  J.  L.  Hanrahan  is  county  auditor.  The 
following  material  will  be  required  for  the 
said  work :  Main  line,  Sta.  O  to  Sta.  10,  1,000 
ft.  of  24  in.  tile,  av.  depth  from  surface  4.7'  ft. 
av,  depth  from  ditch  1,0  ft.  Separate  bid  to  be 
filed  for  .Station  O  to  Station  lit.  Length  3,200 
ft.,  size  tile  24  in.,  av.  cut  7.7  ft.  Length  L700 
size  tile  18  in.,  av.  cut  7.1   ft.     Lcneth  300 


ft., 


size  tile 
size  tile 


10  in.,  av.  cut  fi.O  ft. 
15  in.,  av,  cut  5.1  ft. 


Length  1,000 
Length  1,100 
Length 
Branch 
av,  cut 
av.  cut 
av.  cut 


ft 
ft 

ft.,  size  tile  12  in.,  av.  cut,  4,8  ft 
1.200  ft.,  size  tile  10  in.,  av.  cut  5.0  ft 
One— Length  2,000  ft.,  size  tile  14  in 
1.4  ft.  Length  500  ft.,  size  tile  12  in 
'i.O  ft.  Length  850  ft.,  size  tile  10  in,,  <„.  ,,, 
•■.">  ft.  Branch  Two— Length  800  ft.,  size  tile  8 
■IV.  av.  cut  r..O  ft.  Branch  Three— Length  800 
It.,  Mzc  tile  8  in.,  av.  cut  5,5  ft.  Branch  Four— 
Len.Kth  0.50  ft.,  size  tile  10  in.,  av.  cut  4.8  ft 
One  bulkhead,  6  cu.  yds.  3:1  concrete,  11  in- 
lets. Work  IS  to  be  commenced  within  30  days 
".om  date  of  letting  contract,  and  to  he  com- 
''■"•■-'  on  or  before  June  1,  1011.     Bid^  will  be 


lilett 


Items  marked  thus  •{•  indicate  work 


received  separately  for  furnishing  tile  on  line 
of  ditch  and  digging,  laying  and  filling,  and  for 
liauling  tile  from  nearest  railroad  station. 

Kansas, 

Prof.  W.  C.  Hoad,  Lawrence.  Kaiis.,  has 
been  investigating  the  channel  of  the  Neosho 
river  within  the  borders  of  .\llen  count.v.  with 
a  view  to  devising  a  method  of  levee  protec- 
tion against  the  annual  floods  of  the  river. 
The  Neosho  is  almost  as  erratic  a  stream  as 
the  Delaware,  and  the  only  feasible  plan,  which 
will  permanently  remedy  the  yearly  overflow's, 
seems  to  be  to  straighten  its  channel. 

A  hill  may  come  before  the  State  Legislature 
this  winter  for  authority  to  straighten  the 
channel  of  Cow  Creek  in  order  to  improve 
sanitary  conditions  southeast  of  Hutchinson. 

Louisiana. 

^Bids  will  be  opened  at  noon.  Oct.  6,  at  the 
office  of  the  State  Board  of  Engineers,  Court 
House,  New  Orleans,  La.,  for  the  following 
levee  work:  Grand  Bend  levee.  Rapids  Par- 
ish, on  the  left  bank  of  the  Red  River,  new 
levee  and  restoration,  approximate  contents, 
15,000  cu.  yds.,  deposit  required  $115,  bond  re- 
quired $800.  Cassandria  to  Experiment  Plan- 
tation levee.  Avoyelles  Parish,  river  side  en- 
largement, approximate  contents.  45,000  cu. 
vds. ;  deposit  required  $100;  bond  required  $2,- 
300. 

The  Crowley  and  Sixth  W^ard  Drainage  Dis- 
trict Board  of  Commissioners  at  a  meeting  at 
Crowley,  La.,  on  .Sept.  2(1,  received  ten  applica- 
tions from  engineers  in  New  Orleans,  Opelou- 
sas.  Baton  Rouge,  Hammond,  Natchitoches, 
Beaumont  and  Crowley  for  appointment  as  en- 
gineer to  the  board.  The  naming  of  an  engi- 
neer was  deferred  to  a  later  meeting.  Tiiquir- 
ies  as  to  the  proposed  bond  issue  of  $75,000 
were  received  from  bond  brokers  in  Chicago 
and  New  York.  The  I)oard  has  been  a^lvised 
by   Major   Kerr,   chief    state   ergineer,   that   it 


now  open  for  bids. 
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will  not  have  to  consult  the  State  Board  of 
Engineers  except  to  have  the  plans  and  specifi- 
cations of  the  proposed  work  approved. 

The  land  owners  in  the  Thornvvell  vicinity 
near  Lake  Charles.  La.,  have  formed  a  drain- 
age district  and  have  voted  an  issne  of  PO.OOO 
in  bonds  for  the  construction  of  a  drainage 
canal.  The  proposed  canal  will  bring  15,000 
acres  of  land  into  cultivation. 

Mississippi. 

•{•Bids  will  be  received  until  noon.  Oct.  26, 
bv  Clarke  S.  Smith.  Capt.  U.  S.  Engineers, 
Mississippi  River  Conmiission,  Third  District, 
\'icksburg.  Miss.,  for  about  183,000  cu.  yds.  of 
levee  work  in  that  district. 

Missouri. 

The  Fire  and  \Yater  Board  of  Kansas  City, 
Mo.,  has  awarded  the  contract  for  revetment 
work  and  diking  about  the  Quindaro  pumping 
station  to  Farnev  &  Baker.  Centropolis  Hotel. 
Kansas  City.  Mo.,  at  $90,085.  The  work  in- 
cludes approxiniatelv  8,000  ft.  of  revetment 
work,  1.500  ft.  3-pile  decking,  and  700  ft.  2-pi!e 
decking. 

Montana. 

.Advices  from  Sheridan,  Mont.,  state  W.  H. 
Godfrey  has  been  making  surveys  up  Mill 
creek,  locating  reservoir  sites  for  the  Ruby 
Farms  Company,  of  which  N.  C.  Knight  of 
Chicago,  is  president. 

New  York. 

Owners  of  property  around  Manhasset  Bay 
have  organized  the  Manhasset  Bay  Improve- 
ment Co.  for  the  purpose  of  dredging  a  canal 
from  the  present  channel  through  the  meadows 
to  the  viaduct  of  the  Long  Island  R.  R.  An 
interesting  plan  for  the  organization  of  this 
company  and  for  the  construction  work 
was  adooted.  This  plan  provides  that 
all  the  respective  holdings  of  meadow 
land  should  be  deeded  to  a  corporation, 
which  w'ill  issue  stock  to  the  grantors 
in  proportion  to  the  acreage  deeded. 
A  bond  issue  will  then  be  created  to  cover 
the  entire  holdings  secured  by  the  company, 
which  will  provide  the  means  to  carry  on  the 
work.  The  land  reclaimed  will  be  improved 
and  sold  by  the  company  and  the  profits  from 
the  entire  development  will  then  be  paid  to 
the  stockholders.  The  company  proposes  to 
dredge  a  channel  of  from  200  to  250  ft.  wide 
and  having  a  depth  of  ten  feet  at  low  tide. 
This  canal  would  be  about  4.000  ft.  long,  and  it 
is  estimated  that  the  material  excavated  would 
fill  the  surrounding  low  lands  to  a  level  of 
about  5  ft.  above  tide  water.  The  largest  de- 
velopment frontin.g  on  the  proposed  channel  is 
Kensington,  the  development  of  the  Rickert- 
Finlay  Realty  Co.  of  New  York,  comprising 
135  acres.  Other  large  owners  are  Llewellyn 
H.  Starkey.  the  Cary  Great  Neck  Real  Estate 
Co..  Henry  F.  Thompson.  Ella  E.  Combes  and 
May  E.  Dale,  who  control  more  than  a  mile  of 
shore  front  at  the  head  of  the  bay. 

Ohio. 

.lohn  Salway.  Munroeville.  Ind.,  has  been 
awarded  the  contract  at  Canton.  O.,  for  the 
construction  of  the  main  line  of  the  Tusca- 
rawes  ditch,  the  contract  price  being  $7,800. 
Contracts  for  the  construction  of  laterals 
were  awarded  to  J.  S.  Tice.  Lake.  O. :  Z.  I. 
Fry,  New  Berlin  and  N.  F.  Zulmer.  Lake,  O. 
The  contracts  for  several  other  sections  will 
be  let  later. 

Oregon. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
Si'i.  hv  Department  of  Interior.  U.  S.  Reclama- 
tion Service,  Washington,  D.  C.  Frank  Pierce, 
acting  secretary,  for  the  construction  of  the 
Lost  River  diversion  channel.  located  about  7 
miles  southeast  of  Klamath  Falls,  Ore. 

South  Dakota. 

An  extensive  piece  of  drainage  work  is  to 
be  done  in  Clay  County  in  making  a  new  chan- 
nel for  the  Vermilion  River.  The  stream  is 
about  3fi  miles  long  in  the  windin.g  route  it 
takes  through  the  county,  and  it  is  the  scheme 
to  shorten  it  to  12  miles  in  length,  at  the  same 
time  giving  the  stream  a  greater  fall  and  thus 
obviate  the  overflowing  of  the  stream,  in  that 


the  water  can  be  carried  off  at  a  more  rapid 
rate.  It  will  require  the  removal  of  about 
2,250,00(1  cu.  yds.  of  dirt  to  create  the  new 
channel.  The  Missouri  Valley  Engineering 
Co.,  Mitchell,  S.  Dak.,  is  in  charge  of  the  vyork. 
The  Board  of  Commissioners  of  Hanson 
County  has  established  the  Larsen  et  al  drain- 
age district.  There  will  be  about  seven  miles 
of  tile  from  5  to  24  in.  in  size.  The  estimated 
cost  is  $14,000.  The  Dakota  Engineering  Co. 
of  Mitchell,  S.  Dak.,  is  the  engineer. 

Memphis  and  Vicinity. 

(regular  correspondence.) 

It  is  expected  that  as  soon  as  the  under- 
pass of  the  Memphis.  Union  Station  is  com- 
plete, which  will  be  about  30  davs,  the  con- 
tract for  grading  for  tracks  wifl  be  adver- 
tised. This  latter  work  will  involve  about 
(iOO.OOO  cu.  yds.  of  excavation  with  a  haul  of 
four  miles.  The  Union  Station  Co.,  Memphis, 
has  perfected  an  arrangement  with  the  Union 
Belt  line  to  use  the  latter's  tracks  in  taking 
the  dirt  away,  so  all  the  track  necessary  for 
the  contractor  to  construct  will  be  Iiis  spurs 
for  steam  shovels. 

C.  C.  Tate  has  finished  his  contract  with 
the  Lake  View  Traction  Co.  for  laying  steel 
between  Memphis  and  Lake  View.  Miss.,  and 
has  moved  bis  outfit  to  New  Orleans,  La. 
Tate  is  well  pleased  with  the  success  of  his 
contract,  while  the  officers  of  the  traction 
company  are  congratulating  themselves  on 
getting  such   rapid   work   done. 

Work  is  expected  to  begin  the  early  part  of 
next  week  on  the  double  track  cross-town  line 
to  be  built  by  the  Memphis  Street  Railway  Co. 
on  Bellevue  ave.  Chief  Engineer  Haylow 
states  that'  he  will  expect  the  work  to  be 
finished  within  sixty  days. 

H.  P.  Streicher  is  making  fine  progress 
with  his  tar  macadam  streets  and  states  that 
he  is  in  position  to  take  on  even  more  street 
work.  "Streich"  has  more  city  work  than 
any  firm  in  the  South  just  now,  but  is  in 
dandy  condition  to  handle  all  that  comes  his 
way. 

J.  W.  Williams  is  doing  some  subway  work 
for  the  new  union  station  and  expects  to  finish 
next  week  when  he  will  again  turn  his  atten- 
tion to  street  work. 

Carey  Brothers,  who  have  taken  contract 
from  Bob  Cheshire  for  the  construction  of  a 
raised  roadway  through  Hatchie  River  bottom 
in  Shelby  County,  are  hustling  their  forces 
so  as  to  have  the  work  done  in  time  for  the 
heavy  fall  cotton  traflSc.  The  boys  state  they 
will  finish  their  contract  before  the  rainy  sea- 
son sets  in  and  that  the  farmers  near  Raleigh, 
Tenn..  will  have  a  perfect  all-year-round  road 
by  February. 

P.  McCadden  has  been  awarded  another 
contract  by  the  Cotton  Belt  Levee  District  for 
the  construction  of  50,000  cu.  yds.  of  levee  be- 
low Helena,  Ark.  Maj.  Greenfield  Quarrells. 
the  President  of  the  Levee  Board,  was  so 
pleased  with  the  progress  which  Pat  made  on 
his  first  contract  that  he  had  'no  hesitancy  in 
awarding  the  contractor  a  second  piece.  The 
work  will  have  to  be  finished  by  Jan.  1st. 

Tom  Shields,  of  Greenville,  Miss.,  has  been 
awarded  a  contract  by  the  LTnited  .States  En- 
gineers for  furnishing  about  20  teams  for  day 
n-ork  near  Helena.  Ark.,  and  has  already 
moved   his   outfit   on   the   contract. 

G.  C.  Weathers  states  that  he  will  supple- 
menthis  large  forces  at  Wilson,  Ark.,  by  the 
addition  of  25  teams  this  week.  George  will 
then  have  an  outfit  of  about  50  teams  on  his 
Government  levee  contract. 

Lee  Mosby  was  in  town  last  week  from  his 
Reelfoot  Lake  job.  Lee  seems  well  pleased 
with  the  progress  his  forces  are  making  and 
will  soon  be  in  position  to  start  his  various 
other   Government   contracts. 

Sam  Bush  hailed  in  from  Texas  as  chipper 
as  ever  and  is  looking  over  some  Government 
Ieve»  work  near  Tyler,  Mo.,  with  a  view  of 
moving  his  outfit  on  same.  Sain  likes  Texas 
very  much,  but  says  it  is  mi.ebty  hard  for  an 
old  levee  man  to  stay  away  from  the  river. 
There  is  a  saying  in  these  parts  that  a  con- 
tractor once  a  levee  builder  will  always  re- 
main one  and  this  seems  true.     It  is  peculiar 


what  a  fascination  the  river  has  for  those  who 
have  once  worked  along  its  banks.  Even  the 
negro  laborers  would  prefer  to  be  where  they 
can  hear  a  steamboat  whistle  now  and  then 
than  in  the  most  delightful  country  imagin- 
able. 

Only  two  bids  were  received  by  Superin- 
lendeiu  Morris  of  the  Y.  &  M.  V.  R.  R.  for 
the  work  wdiich  was  advertised  to  be  let  on 
Sept.  10th,  and  these  two  did  not  prove  satis- 
factory, so  as  yet  the  w^ork  is  being  held  up. 
Jake  Baxter  called  on  Superintendent  Morris 
the  other  day  with  a  view  of  making  some 
sort  of  a  deal  for  the  contract,  but  to  date  no 
agreement  has  been  reached.  The  work  was 
advertised  to  be  done  on  a  yardage  basis,  while 
many  firms  thought  it  should  be  let  by  the 
day,  or  force  account,  and  did  not  bid. 

Tim  Shea  has  been  employed  by  J.  T.  Walsh 
&  Bro.  as  their  General  Superintendent  in 
charge  of  Missouri,  with  headquarters  at  Cape 
Girardeau,  Mo. 

William  Beach  is  at  present  with  the  Lake 
View  Traction  Co.,  erecting  a  power  plant  at 
Lake  View,  Miss.  • 

Jim  Davenport  has  been  made  Chief  En- 
gineer of  a  new  road  being  built  in  Missis- 
sippi,  near   Greenwood. 

Captain  Clarke  S.  Smith.  U.  S.  A.,  has  for- 
mally assumed  charge  of  the  engineering 
corps  for  the  Memphis  District  and  returned 
Saturday  from  an  extensive  inspection  trip 
over  the  vast  territory  which  is  his  to  look 
after. 

Dulaney  &  Foot  are  preparing  to  move  on 
their  contract  for  the  Greenville  Levee  Board, 
near  Chotard,  Miss.  They  have  just  finished 
a  large  contract  at   Shilow. 

B.  F.  Turner  is  now  working  for  the  Mem- 
phis Parkway  Commission.  He  is  repairing 
roads  and  spreading  gravel. 

J.  T.  Ellis  has  taken  contract  from  Roach 
&  Manigan  for  hauling  crushed  stone.  The 
work  will  last  until  January. 

Washington. 

•{•Department  of  Interior.  U.  S.  Reclamation 
Service.  Washington,  D.  C,  Frank  Pierce,  act- 
nig  secretary,  will  receive  bids  until  2  p.  m., 
Nov.  1,^  for  the  construction  of  canals,  wood 
stave  pipe  and  other  structures  in  the  vicinitv 
of  Prosser,  Wash. 

The  city  of  Tacoma,  Wash.,  is  to  build  a 
municipal  wharf,  and  in  order  to  secure  nlans 
will  hold  a  competitive  contest,  in  which  the 
architect  submitting  the  best  set  of  plans  will 
receive  a  prize,  and,  if  he  desires,  will  be  given 
the  position  of  consulting  architect.  The  plans 
submitted  are  to  call  for  a  structure  whrch 
will  not  cost  over  $120,000.  will  be  300  ft.  long 
and  four  stories  in  height.  There  are  to  b 
facilities  for  handling  freight  and  passengers. 
The  open  space  must  be  arranged  so  as  to  be 
revenue  producing,  with  the  possible  excep- 
tion of  a  recreation  pier.  There  will  be  a 
viaduct  to  connect  South  Twelfth  street  and 
Cliff  avenue,  and  an  entrance  to  the  dock 
must  be  arranged  from  Eleventh  street  which 
will  connect  with  the  top  story  or  roof  of  the 
building.  W.  C.  Raleigh  is  City  Engineer  of 
Tacoma. 

Canada. 

Engineers  of  the  Canadian  Government  will 
probably  complete  this  fall  all  preliminary  sur- 
veys of  Saskatchewan  River  necessary  to  car- 
rying into  effect  the  proposition  to  make  the 
river  navigable  from  Edmonton  to  Lake  Win- 
nipeg, a  distance  of  2,000  miles,  L.  R.  Volig- 
ny,  government  engineer  in  charge  of  the 
work,  has  now  completed  his  program  of  work. 
Further  appropriations  will  probably  be  made 
toward  the  work  by  the  Dominion  government 
and  the  proposition  further  carried  forward 
next  year. 

Messrs.  Bullen.  ship  repairers.  Vancouver, 
B.  C.,  have  applied  to  the  Dominion  Govern- 
ment for  a  subsidy  for  a  dry  dock  of  the  first 
or  largest  class,  to  be  located  at  Esquimalt. 
It  is  stated  that  thev  will  file  plans  shortl.v.  It 
is  believed  ihat  the  Bullens  are  associated  with 
some  British  shipbuilding  yard  in  their  enter- 
nrise.  which  will  involve  an  expenditure  of  at 
least  $3,00n,000. 
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Alabama. 


Nov. 


4.Bid5  will  be  received  until  3  p.  m  ^im. 
V  by  James  Knox  Taylor,  Supcrvismg  .Archi- 
tect' Treasurv  Department,  Washmgton  U 
C  for  the  construction,  complete,  mcludmg 
plumbing,  gas  piping,  heating  apparatus  elec- 
tric conduits  and  wirnig,  of  the  United  States 
Postoffice  at  Demopohs,  Ala. 

The  Home  Dredging  Co.,  Mobile,  Ala  has 
been  awarded  a  contract  by  the  Louisville  & 
Nashville  R.  R.  for  dredging  the  river  in 
front  of  the  Mobile  Coal  Company  s  docks  at 
Mobile,  to  the  channel  line.  The  depth  will  be 
20  ft.  to  the  channel  line,  and  it  is  expected 
that  the  improvement  will  cost  about  $30,000. 

The  citv  of  Mobile.  .Ma.,  is  said  to  be  con- 
sidering a'  plan  to  erect  a  system  of  steel  sheds 
and  warehouses  on  the  river  front  from  Dau- 
phin St.  on  the  south  to  pier  4  on  the  north,  a 
distance  of  more  than  a  half  mile.  It  is  said 
that  the  Southern  Rv  and  Mobile  &  Ohio  will 
join  the  citv  in  extending  the  steel  construction. 
The  proposed  improvements  would  cost  nearly 
$l,00<^i.OOO. 

California. 

^.fiids  will  received  until  11  a.  ni.,  Oct.  7, 
by  Major  George  McK.  Williamson,  Con- 
structing Quartermaster,  Fort  Mason.  Cal , 
for  clearing  grubbing  land  at  Fort  Winfield 
Scott,  Cal. 
.J.Bids  will  be  received  Nov.  16.  by  the  Board 
I  Public  Works,  of  San  Francisco,  Cal.,  for 
the  construction  of  two  incinerating  plants,  one 
in  the  North  Beach  District  and  one  in  the  In- 
gleside  Creek  District.  The  capacity  of  each 
of  the  plants  is  to  be  120  tons  and  the  cost  is 
estimated  at  $2-50.000.  Marsden  Manson  is 
City  Engineer  of  San  Francisco. 

J.  G.  White  &  Co..  Inc..  Engineers  and  Con- 
tractors,  43   Exchange   PI..   New   York,   have 
been  awarded  a  contract  for  the  engineering 
and  construction  of  a  steam  and  electric  power 
plant  to  be  built  for  the  Power  Transit  &  Light 
Co,    at   Bakersfield.   Kern   Countv.   California. 
The  building  will  be  82  ft.  by  140  ft.,  with  sub- 
-irncture    of    concrete,    self    supporting    steel 
frame,  and   walls   of   metal   lath   and   plaster, 
which    is    the    usual     form    of    construction 
throughout  lower  California,  and  will  be  de- 
signed to  accommo<late  two  2,000  kilowatt  hori- 
zontal  turbines,  with   boilers,  condensers  and 
necessary  auxiliaries.     A  7.")0  kilowatt  turbine 
will  be  temporarily  installed  at  the  earliest  pos- 
sible   date.     Water    for    condensing    purposes 
will  be  obtained  from  an  irrigation  ditch  near 
the  plant   and   the  water   for  boiler   purposes 
will  be  supplied  from  wells  to  be  driven  near 
the  power  house.     .\s  the  boilers  will  be  in- 
stallc<l  with  oil  burners,  there  will  be  no  base- 
ment under  the  boiler  room.     The  station  will 
be   designed   electrically  to  deliver  practically 
full  lo;id  at  cither  00,000.  10,000  or  2,300  volts, 
and    will    operate   at   all   the   above   pressures 
simullaneoiislv.    The  estimated  cost  is  approxi- 
mately  SlOn.fiOO. 

The  Contra  Costa  Dock  Co.  has  acquired 
title  to  tide  lands  about  Point  Richmond  and 
will  probably  arrange  for  the  issuance  of  bonds 
to  crrri  docks  and  warehouses.  General  Sam- 
uel W.  Backus  is  President  of  the  company, 
and  George  L.  Dillman,  one  of  the  engineers  in 
the  construction  of  the  Western  Pacific,  is  a 
director. 

Petitions  arc  being  circulated  asking  the  city 
council  of  San  Pedro  to  adopt  a  comprehen- 
sive and  uniform  plan  of  street  grades  between 
(ith  St  and  the  outer-harbor  so  that  all  streets 
between  liih  and  22d  Sts.  east  of  Pacific  Ave. 
may  be  opened  to  the  waterfront.  This  im- 
provement would  involve  the  sloping  of  the 
bluff  fronting  the  harbor  back  to  Pacific  Ave., 
a  distance  of  four  blocks,  and  the  removal  of 
a  large  amount  of  dirt.  It  is  estimated  that 
work  will  cost  in  the  neighborhood  of  $100,000, 
and  it  is  proposed  to  form  an  improvement 
district  to  have  the  street  work  done. 


(2) 


Connecticut. 

Bids  as  follows  were  received  Sept.  23  by 
Lt  Col  Harrv  Tavlor,  U.  S.  Engineer,  New 
Condon,  Conn.,  for  furnishing  insulated  cable 
(1)  standing  for  Hazard  Mfg.  Co  and  (2) 
for  the  Standard  Underground  Cable  Co  ■ 

(1) 
Type   "A  1"   cable 

17,500    ft.,    per   t 
Tvne      "A     1"      cable,      un 

armored.  8.900  ft.,  per  ft. .      -  -  -  - 
Type  "A  2"   cable,   armored.  44  3-10 

10.S60    ft.,    per    ft.-.--:--- 

Tvpe    "B"     cable.      braided. 

liOO    ft.,    per   ft $0,16  6-10 

Tj-pe     "C"     cable,     armored. 

5  000  ft.,  per  ft. ......  ..•■••     .317-10 

Type     "C"     cable,     braided. 

800  ft.,    per   ft ••■     -'/8 

Type    ■■C"    cable,      armored. 

18.600    ft.,    per    ft ■•     -i»74 

Tvpe  "C"  cable,   unarmored, 

"sTlOO  ft.,  per  ft i^^t 

District  of  Columbia. 


'|j  a^™°;'*'\-     $0,38  9-10 

.26  8-10 
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26  5-10 
14  9-10 
31  2-10 
,22  1-10 


ABids  will  be  received  by  Beekman  Wm- 
throp,  Acting  Secretary  Navy  Department 
Washington,  D.  C,  for  the  construction  of 
one  battleship  No.  34.  and  two  |eet  colliers, 
Nos.  9  and  10.    All  bids  must  be  filed  by  noon, 

Dec    1. 

4.Bids  will  be  received  until  11 :30  a.  m., 
Oct  5  by  A.  S.  Cowan,  Captain,  Disbursing 
Officer,  Signal  Corps,  U.  S.  Army,  Washing- 
ton, D.  C,  for  furnishing  under  proposal  No. 
485'  three  complete  wireless  telegraph  sets, 
2k.w.  quenched  sinking  spark  type  for  instal 
lation  on  shipboard  and  one  do.  for  land  sta- 
tion- .  ,  .,  /-,  t  K 
•J«Bids  will  be  received  until  noon,  Oct.  &, 
by  E.  E.  Capehart,  Acting  Chief  of  Bureau 
of  Ordnance,  Navy  Department,  Washington, 
D.  C,  for  furnnishing  2,400  14-in.  armor  pierc- 
ing projectiles. 

•{•Bids  will  be  received  until  11:30  a.  m., 
Oct.  6,  by  Capt.  A.  S.  Cowan,  Signal  .Corps. 
U  S  Army,  War  Department,  Washington, 
D.  C,  for  furnishing  3,000  ft.  cable,  type  .308 ; 
also  for  three  miles  wire  galvanized  iron. 

•I-Bids  will  be  received  until  Oct.  5  by  Can;. 
F.  C.  Boggs,  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  Washington,  D.  C, 
for  furnishing  malelable  iron  castings  for 
12-yd.  Oliver  dump  cars  as  follows :  600  truck 
columns,  R.  H.,  and  600  truck  columns,  L.  H. 
•{•Bids  will  be  received  until  Oct.  5  by  Capt. 
F.  C.  Boggs,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  Washington, 
D.  C,  for  furnishing  one  cast  steel  bevel  cut- 
ter gear  and  pinion. 

4*Bids  will  be  received  until  10:30  a.  m.. 
Oct.  27,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  008,  lumber,  steel  cable,  washer  cut- 
ting machine,  portable  electric  grinder,  ma- 
chine and  hand  tap.s,  sellers  and  pipe  hob;, 
reamers,  steel  sockets,  twist  drills,  chucks, 
punches,  dies,  rivet  sets,  vaseline,  etc. 

+Bids  will  be  received  until  2  p.  m.,  Oct.  8, 
by  Department  of  Interior,  Washington,  D.  C. 
for  the  construction  of  a  radial  brick  chimney 
for  the  power  plant  at  Freedmen's  Hospital 
and  Howard  University,  Washington,  D.  C. 
Jesse  Wilson   is  Assistant  Secretary. 

4»Bids  will  be  received  until  Nov.  1  by  Bu- 
reau of  Supplies  and  .\ccourtts.  Navy  De- 
l)artment,  Washington,  D.  C,  for  furnishing 
under  Sch.  2948  at  Mare  Island,  Cal.,  1  grind 
and  crank  shaft  lathe. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
10,  by  Frank  Pierce,  .'\cting  Secy.,  Bureau  of 
Mines.  Washington,  D.  C,  for  sheet  metal  and 
structural  iron  parts  of  a  coal  crusher  sys- 
tem, an  electric  or  hydraulic  lift  in  connec- 
tion with  same  and  various  laboratory  fixtu»es, 
including  tables,  hood,  dinks,  etc. 

^•Bids  will  be  received  until  Oct.  25  by  Bu- 
reau of  Supplies  and  .\ccounts,  Navy  De- 
partment, Washington,  D.  C,  for  furni.shing 
under  Sch.  29.50  at  Puget  Sound,  Wash.,  niiscei- 
laneous   pipe   composition    fittings,   720   com- 


position unions,  480  globe  valves;  at  Mare 
Island,  Cal.,  6  brass  gate  valves,  970  globe 
and  angle  valves. 

4-Bids  will  be  received  until  October  25  by 
Bureau  of  Supplies  and  .\ccounts.  Navy  De- 
partment, Washington,  D.  C,  for  furnishing 
under  Sch.  2951  at  Puget  Sound,  Wash.,  10,- 
700  lbs.  steel  bolts  and  nuts,  504  round  end 
scoop  shovels.  800  lbs.  spielter  solder. 

J-Bids  will  be  received  until  Oct.  18  by  Bu- 
reau of  Supplies  and  Accounts,  Navy  Depart- 
ment, Washincrton,  D.  C.  for  furnishing  at 
Brooklvn,  N.  Y.,  under  Sch.  2947  1  set  gaso- 
line machinery:  under  Sch.  2936  at  Washing- 
•ton,  D.  C,  1  milling  machine ;  under  Sch.  2935 
at  Norfolk.  Va.,  1  electric  concrete  mixer. 

•j«Bids  will  be  received  until  Oct.  11  by  Bu- 
reau of  Supplies  and  Accounts,  Navy  Depart- 
ment. Washington,  D.  C.  for  fitting  up  dis- 
pensary at  Naval  Home,  Philadelphia,  Pa., 
under  Sch.  2934  miscellaneous. 

•J-Bids  will  be  received  until  Oct.  11  by 
Bureau  of  Supplies  and  Accounts,  Navy  De- 
partment, Washington,  D.  C,  for  furnishing 
under  Sch  2943,  at  Norfolk,  Va.,  7,200  hack- 
saw blades,'  24  Rcnshaw  ratchet  drills.  1,296 
files,  miscellaneous  hardware  and  tools,  192 
sets' machinist's  hand  taps:  at  Brooklyn,  mis- 
cellaneous stove  bolts.  20  doz.  twist  drills, 
miscellaneous  hardw-are  and  tools,  510  pair  of 
cast  bronze  hinges,  10  reams  of  garnet  paper, 
miscellaneous  machine  screws,  miscellaneous 
hand  tools,  3,7-50  plate  washers,  17  doz.  screw 
wrenches:  at  Boston,  miscellaneous  twist 
drills,  miscellaneous  files,  miscellaneous  hard- 
ware and  tools :  under  Sch.  2944,  at  Brooklyn, 
N.  Y.,  25  doz.  brass  squirt  cans. 

^Bids  will  be  received  until  Oct.  11  by 
Bureau  of  Supplies  and  .Accounts,  Navy  De- 
partment, Washington,  D.  C.  for  furnishing 
2  stoker  engines  at  Brooklyn,  N.  Y.,  Sch. 
29.32:  6  portable  blacksmith  forges  at  Nor- 
folk '  Va ,  Sch.  2943 :  1  sensitive  drill  press  at 
Norfolk,  Va.,  Sch.  2933. 

^•Bids  will  be  received  until  Oct.  11  by 
Navy  Department,  Bureau  of  Supplies  and 
.Accounts,  Washington,  D.  C,  for  furnishing 
under  Sch.  2944  at  Boston,  Mass.,  miscel- 
laneous brass  pipe  fittings:  under  Sch.  2944 
at  Boston,  Mass.,  miscellaneous  cast  iron  fit- 
tings: under  Sch.  2937  at  Philadelphia,  Pa., 
miscellaneous  plumbing  fixtures;  Sch.  2942  at 
Brooklvn,  N.  Y.,  12,000  ft.  steel  or  wrought 
iron  pipe:  under  Sch.  2944  at  Boston,  Mass., 
1,400  enameled  conduit  unions. 
Hawaii. 
•{•Bids  will  be  received  until  11  a.  m..  Oct. 
14,  bv  Major  E.  E.  Winslow,  U.  S.  Engineer, 
Honolulu,  T.  H„  for  breakwater  construction 
at  Kahulni  Harbor,  Maui.  T.  H. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
14,  bv  Major  M.  E.  Winslow,  U.  S.  Engineer, 
Honolulu,  T.  H.,  for  breakwater  construction 
at  Hilo  Harbor,  Hawaii,  T.  H. 

Florida. 

•J-Bids  are  asked  until  noon,  Oct.  20.  by 
Capt.  Geo.  R.  Spalding,  U.  S.  Engineer,  Jack- 
sonville, Fla.,  for  dredging  in  Caloosahatchee 
River  and  entrance,  Florida.  The  work  is  di- 
vided into  sections  designated.  A,  B.  C,  D,  E, 
and  F.  Section  A  is  through  the  outer  shoal, 
near  buoy  No.  2  at  the  entrance  to  San  Carlos 
Bay,  about  3  miles  below  Puntarasa,  Fla.  Sec- 
tion B  is  through  the  inner  shoal  in  San  Car- 
los Bay,  between  buoys  No.  4  and  No.  6,  about 
one  mile  below  Puntarasa.  Section  C  is 
through  a  small  shoal  in  the  river  about  one 
mile  above  Puntarasa.  Sections  D,  E  and  F 
are  through  a  shoal  in  the  river  near  Shell 
Point,  about  two  miles  above  Puntarasa.  It 
is  not  proposed  to  do  any  work  at  present  in 
Section  C.  The  total  yardage  is  355,000,  and 
the  amount  available  is  about  $45,000.  The 
material  to  be  removed  is  believed  to  be  sand, 
mud  and  shell. 

The  contract  for  dredging  in  Biscayne 
Bay.    Fla.,    for    the    U.     S.    Goverment    has 
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been  awarded  to  the  Southern  Dredging  Co. 
of  ^lobile,  Ala.,  at  the  following  prices:  For 
sand  dredging  25  cts.  per  cu.  yd.,  for  rock 
excavation  $2.44  per  cu.  yd.,  place  measure- 
ment. 

The  contract  for  work  in  Hillsboro  Bay, 
Fla.,  for  the  U.  S.  Government,  has  been 
awarded  to  the  North  American  Dredging 
Co.  of  Texas,  Galveston,  Tex.,  at  7  9-10  cts. 
per  cu.  yd.,  and  Rittenhouse  Moore  of  Mo- 
bile Ala.,  at  Sj-i  cts.  per  cu.  yd. 

Georgia. 

•J»Bids  are  asked  until  noon,  Oct.  27,  by  Col. 
Dan  C.  Kingman,  U.  S.  Engineer,  Savannah, 
Ga.,  for  dredging  in  harbor  at  Brunswick,  Ga. 
The  project  for  the  improvement  of  Bruns- 
wick Harbor.  Georgia,  provides  for  creating 
and  maintaining  a  channel  30  ft.  deep,  at  mean 
high  water,  with  a  width  of  150  ft.,  in  Acad- 
emy Creek,  and  a  channel  30  ft.  deep,  at  mean 
high  water,  and  350  ft.  wide,  in  East  River, 
These  depths  and  widths  were  obtained  in 
April,  IPOP.  Since  then  a  shoal  has  formed  at 
the  mouth  of  Academy  Creek  and  some  shoal- 
ing has  taken  place  at  the  lower  end  of  the 
channel  in  East  River.  The  work  to  be  done 
will  be  to  restore  the  project  dimensions  in 
these  localities.  The  shoal  in  Academy  Creek 
is  approximately  1.000  ft.  long,  and  the  present 
depth  ranges  from  21  to  26  ft.  at  mean  high 
water.  The  dredging  to  be  done  in  East  River 
is  upon  the  edges  of  the  channel  where  shoal- 
ing has  taken  place  for  a  length  of  about  1.500 
ft.  The  present  depth  varies  from  26  to  29  ft. 
at  mean  high  water.  The  estimated  quantity 
is  fiO.OOO  cu.  yds.  and  the  amount  of  money 
available  is  about  $10,000.  The  material  is  be- 
lieved to  be  sand  and  mud. 

^Bids  will  be  received  until  noon,  Oct.  27, 
by  Col.  Dan.  C.  Kingman.  U.  S.  Engineer,  for 
dredging  in  waterways  between  Savannah,  Ga., 
and  Fernandina.  Fla..  harbor  at  Darien.  Ga., 
and  Sapelo  Harbor,  Ga.  The  work  to  be  done 
is  as  follows :  Waterway  between  Savannah 
and  Fernandina :  Dredging  is  to  be  done  in 
JekyI  Creek  and  in  Mud  River,  to  provide  a 
channel  at  each  place  7  ft.  deep,  at  mean  low- 
water,  with  a  width  of  125  ft.  in  Jekyl  Creek 
and  100  ft.  in  Mud  River.  Harbor  at  Darien  : 
It  is  proposed  to  dredge  at  Old  River  leading 
to  the  Lower  Bluff  Mill  and  at  North  and 
South  Reach,  to  obtain  a  channel  at  each  of 
these  places  12  ft.  deep,  at  mean  low  water, 
with  a  width  of  100  ft.  Sapelo  Harbor :  While 
the  project  provides  for  securing  a  channel  17 
ft.  deep,  at  mean  low  water,  and  150  ft.  wide, 
through  the  two  lower  shoals.  The  quantities 
are  as  follows :  Jekyl  Creek,  20.000  cu.  yds. ; 
Mud  River,  -35.000  cu.  vds. ;  Darien  Harbor, 
45.000  cu.  yds. ;  Sapelo  Harbor.  50.000  cu.  yds. 
The  amount  of  money  available  for  payment 
of  contractors'  estimates  is  about  $28,000,  di- 
vided as  follows :  Waterwav.  $10.000 ;  Darien 
Harbor.  $9,000;    Sapelo   Harbor.  $9,000. 

Illinois. 

•{•Bids  will  be  received  until  2  p.  m..  Oct. 
]0,  by  Commanding  Officer.  Rock  Island 
Arsenal,  Rock  Island,  111.,  for  furnishing  and 
delivering  at  Rock  Island  the  following:  2,150 
hand  adzes,  4.430  pick  mattocks  and  6,500 
shovels. 

+Bids  will  be  received  vmtil  2  p.  m..  Oct. 
17.  by  Lieut.  Col.  F.  E.  Hobbs.  Commanding 
Officer,  Rock  Island  Arsenal.  Rock  Island.  Ill,, 
for  the  erection  of  a  reinforced  brick  store- 
house at  the  arsenal. 

•{•Bids  are  to  be  opened  Oct.  7.  1910,  by 
B.  J.  Mullanev,  Commissioner  of  Public 
Works,  City  of  Chicago,  Room  705,  City  Hall, 
for  the  furni-shing  of  all  material,  tools,  ma- 
chinery, etc.,  for  constructing  a  dock  66  feet 
long  at  the  foot  of  Eastman  street  and  the 
north  branch  of  the  Chicago  River  canal. 
The  work  will  necessitate,  besides  the  fur- 
nishing of  a  pile  driver  and  crew,  the  follow- 
ing bill  of  material:  13  white  oak  piles,  40 
ft.  long.  144  sq.  in.  in  section ;  8  white  oak 
anchor  piles,  30  ft.  long,  144  sq.  in,  in  sec- 
tion ;  66  pieces  white  oak  sheet  piling,  4  by  12 
ins.  by  -30  ft. ;  66  feet  white  Norway  or  long 
leaf  yellow  pine  batten,  3  by  12  ins.  by  20  ft. ; 
66  ft.  12x12  ins.,  white  oak  waling;  66  ft. 
12x12  in.  white  oak  anchor  log;  60  ft.  white 


oak  cap;  <i6  ft,  3x12  in.  fillers  back  of  cap; 
66  ft.  3x6  in,  fillers  back  of  cap;  66  ft. 
4x12  in.  pine  stringers,  mud  sills;  66  ft. 
6.\12  in.  pine  stringers,  mud  sills ;  13  anchor 
rods,  35  feet  long,  of  best  quality,  and  the 
necessary  spikes,  drift  bolts,  nuts,  Washers, 
etc.  The  work  also  requi:es  some  hand  ex- 
cavation of  earth  to  complete  the  work. 

•J«Bids  will  be  opened  bv  the  Commissioner 
of  Public  Works,  City  of  Chicago,  Room  705, 


Earth   excavation.   55.000  cu.    yds. 
Rock  excavation.  300  cu.  vds. .". . . . 

Embankment.  23,000  cu.  vds 

Ballast.  300  cu.  yds 

Concrete,    18,000    cu.    vds 

Cement.   18.500  bbls 

Paving,  300  cu.  yds 

Derrick  stone.  500  tons 

Riprap,   500   tons    

Timber.   4.500  ft,   B.   M 

Iron  and  steel,  33.000  lbs 

PI.K  Ing  valves,  lump  sum 

Totals    


City  Hall,  for  furnishing  and  erecting  two 
stoker  engines  and  three  chain  grates  stokers 
for  the  68th  street  pumping  station.  The 
engines  must  be  two-belt  connected  vertical 
automatic  engines  of  type  "E."  as  made  by 
E.  H.  Wachs  company,  or  of  the  type  "VS  ' 
5  ins.  made  by  the  B.  S.  Sturtevant  Co.,  or 
equal,  and  must  be  made  capable  of  using 
up  to  175  pounds  of  steain.  The  engines  and 
stokers  are  to  be  installed  by  the  contractor 
in  conjunction  with  the  installation  of  the 
boilers  and  piping,  which  is  to  be  done  bv 
other  contractors.  Bid  must  be  in  bv  11  a,  m,. 
Oct.   7,   1910. 

4"Bids  are  asked  until  10  a.  m.,  Oct.  12,  by 
Maj.  Chas.  S.  Bromwell,  U.  S.  Engineer.  508 
Federal  Bldg..  Chicago,  III.,  for  dredging  and 
rock  excavation  in  Chicago  River.  Illinois. 
The  work  to  be  done  consists  in  the  excava- 
tion of  rock  and  non-dredgable  hard  pan  from 
a  point  in  the  North  Branch  of  the  Chicago 
River  just  below  Fullerton  Ave.  Bridge,  Chi- 
cago, and  up  to  a  point  about  1,600  ft.  above 
that  bridge.  The  total  estimated  quantity  of 
inaterial  to  be  removed  to  complete  the  work 
is  about  20,000  cu,  yds,,  place  measurement, 
and  this  amount  will  be  used  as  a  basis  in  can- 
vassing bids.  The  materials  to  be  removed 
consist  generally  of  rock,  covered  in  scattered 
sections  with  irregular  strata  of  hard  pan.  the 
latter  varying  in  thickness  between  1  in.  and 
1  ft.  and  somewhat  more  in  a  few  places. 
Where  the  bottom  consists  of  hard  pan  aver- 
aging not  more  than  about  %  ft.  in  thickness, 
this  shall  be  classed  with  soft  material,  if  it 
is  found  that  it  can  be  removed  by  means  of 
an  ordinary  dredge ;  otherwise,  that  is  to  say. 
if  blasting  must  be  done,  it  shall  be  classed  as 
rock.  The  cuts  will  average  about  as  follows  : 
-\t  the  bridge  and  thence  northwardly  about 
1.000  ft.,  3  to  4  ft. :  thence  sloping  gradually 
to  zero. 

The  Great  Lakes  Dredge  &  Dock  Co..  Chi- 
cago, 111.,  has  work  under  way  on  its  $200,000 
contract  for  construction  of  the  foundations 
for  two  new  blast  furnaces  to  be  erected  at 
the  South  Chicago  works  of  the  Iroquois  Iron 
Co.,  .3267  East  95th  St..  Chicago.  The  two 
new  furnaces  which  the  company  will  build 
will  cost  about  $2,000,000.  and  it  is  understood 
that  it  contemplates  the  erection  of  two  more. 
Other  important  changes  will  be  made  bv  the 
company  in  connection  with  its  South  Chicago 
plant.  It  has  men  at  work  filling  in  the  Calu- 
met slip  and  it  is  the  purpose  to  remove  the 
present  south  pier  at  the  mouth  of  the  harbor. 
It  also  contemplates  the  erection  of  a  concrete 
dock,  w'hich  will  be  equipped  with  the  latest 
improvements  in  hoisting  machinery  and  ap- 
paratus for  the  unloading  of  ore.  The  com- 
pany also  is  filling  in  and  reclaimin.g  the  land 
from  the  government  pier  on  the  south  to  the 
plant  of  the  .American  Smelting  and  Refining 
Co.  It  is  building  two  breakwaters  to  protect 
the  new  shore  line.  It  is  the  intention  to  fill 
in  the  land  to  the  end  of  the  present  south 
pier.  This  work  alone,  it  is  stated,  will  cost 
in  the  neighborhood  of  $:^".ii,iiOO. 


Kentucky. 

The  following  bids  were  received  Sept.  26 
by  Major  John  C.  Oakes,  U.  S.  Engineer,  Cin- 
cinnati, O,,  for  constructing  Dam  No.  13,  Ken- 
tucky River,  with  abutment  and  protection 
wall,  at  Thirteen  P.  O..  Ky.,  (1)  standing  for 
James  Skene  &  Sons  Co..  Huntington,  W.  Va., 

(2)  for  Smith,  Towles  &  Co..  Thirteen,  Ky., 

(3)  for  W.  F.  Garretson,  Cincinnati,  O..  and 

(4)  for   Sheridan-Kirk  Contract  Co.,   Cincin- 
nati, O. : 


(1) 

$0.68 

(2) 

$0.65 

4.00 

.45 

2..50 

4.60 

2.40 

7.00 

3.00 

2.50 

100.00 

.08 

500.00 

(3) 

$0.39 

2.01 

.325 

1.95 

4.68 

2.26 

4.68 

2.00 

2.00 

123.50 

.08 

32.50 

(4) 
$0  75 

3.90 

5.00 

.33 

70 

1.95 

4.04 

4.80 

5  45 

2.00 

2.45 

5.15 

6  00 

3.90 

*>  00 

2.70 

80.00 

90  00 

.07 

200.00 

050   QQ 

. . ,.        $177  860 

$153,690 

$162,795 

$210,912 

Louisiana. 

4*Eids  will  be  received  until  noon.  Oct.  5, 
by  Favrot  &  Livaudais,  Ltd.,  .Architects,  839 
Gravier  St.,  New  Orleans,  La.,  for  the  con- 
struction of  a  2-story  school  building  at 
Bunkie,  La. 

Maine. 

•{•Bids  will  be  received  until  noon.  Oct.  18, 
by  Lieut.  Col.  Geo.  A.  Zinn.  L'.  S.  Engineer, 
537  Congress  street,  Portland.  Me,,  for  dredg- 
ing in  Pepperell's  Cove.  Maine.  The  work  to 
be  done  consists  of  dredging  for  the  purpose 
of  providing  an  anchorage  basin  in  Pepperell's 
Cove,  Maine.  The  basin  to  be  excavated  will 
extend  along  the  deep  water  of  Piscataqua 
River  about  1,700  ft.,  and  northeasterly  into 
Pepperell's  Cove  about  1.100  ft.  The  material 
to  be  removed  is  believed  to  be  mostly  soft 
mud,  with  comparatively  small  quantities  of 
firmer  sand,  gravel  and  clay,  the  whole  under- 
laid with  stiff  clay  and  ledge.  The  total  esti- 
mated quantity  of  material  to  be  dredged 
within  the  limits  of  the  anchorage  basin  is 
4-30.000  cu,  yds.  scow  measurement.  Over  tha 
entire  anchorage,  the  cut  to  required  grade 
ranges  from  zero  to  about  10%  ft,,  and  the 
average  cut  to  required  grade  is  about  6  ft. 
As  much  will  be  removed  under  this  contract 
as  can  be  accomplished  with  the  funds  avail- 
able at  the  unit  price  of  the  accepted  bid.  The 
cut  over  the  area  to  be  dredged  under  this 
contract  ranges  from  zero  to  about  l(i,3  ft., 
and  the  average  cut  to  required  grade  is  about 
4.7  ft.  The  amount  of  money  available  for 
payment  of  contractor's  estimates  is  about 
$54,000. 

•J«Bids  are  asked  until  1  p.  m,.  Oct.  18,  by 
Col.  Thos.  L.  Casey,  U.  S.  Engineer.  Custom 
House.  Baltimore.  Md..  for  dredging  soft  ma- 
terial in  Patapsco  River.  Md.  The  location  of 
the  area  to  be  dredged  is  in  the  Cutoff-Brew- 
erton  bend,  and  in  the  Cutoff  division  below 
that  bend,  of  the  channels  leading  to  Bal- 
timore, Md,  This  area  is  about  17,400  ft,  long 
by  600  ft,  wide,  and  contains  approximately 
400,000  cu,  ydsi  of  material.  The  work  is  to 
be  done  to  remove  shoaling  that  has  occurred 
over  the  section  already  described,  to  restore 
the  channels  to  the  project  depth  of  35  ft.  at 
mean  low  water  and  width  of  600  ft,  at  bot- 
tom, with  side  slopes  of  1  on  3,  The  work 
w-ill  be  awarded  as  a  whole  to  one  bidder. 

The  following  bids  were  received  Sept,  24, 
by  Lt,-Col.  Geo.  A.  Zinn,  U.  S.  Engineer,  Port- 
land, Me.,  for  (1)  dredging  18.900  cu.  yds., 
and  (2)  for  removing  boulders:  John  H. 
Gerrish.  Boston.  Mass.,  <1)  23.9  cts.  per  cu. 
vd..  (2)  $15  per  ton:  P.  H.  Doven  Co.,  Port- 
land. Me..  (1)  24.75  cts.,  and  (2)  $17. 

The  following  bids  were  received  Sept.  26 
by  Lt.  Col.  Geo.  A.  Zinn,  U.  S.  Engineer, 
Portland.  Me.,  for  constructing  breakwater 
at  Matinicus  Harbor,  Me.:  P.  H.  Doyen 
Co..  Portland.  Me..  $1.66  per  ton:  Rowe 
Brothers  Co..  Richmond,  Me..  $1.54  per  ton. 
The  contract  for  placing  Raymond  concrete 
piles  in  the  f.^niidnti'r.ni  nt  ;,  i%:ir.-house  to  be 


Items  marked  thus  •$•  indicate  work  now  open  for  bidr. 
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erected  for  Eesche  Bros.,  Baltimore.  Md.,  has 
been  awarded  to  the  Raymond  Concrete  Pile 
Co.,  of  New  York  and  Chicago. 
Maryland. 

4»Bids  will  be  received  until  11  a.  m.,  Oct. 
12,  b.v  Board  of  .Awards.  Baltimore,  Md.,  for 
furnishing  the  Fire  Department  the  follow- 
ing: One  first-si/e  piston  steam  fire  engine 
of  either  the  "La  France"  or  ".\hrens"  type ; 
two  combination  chemical  engines  and  hose 
wagons:  .5,00"  ft.  knitted  double  jacket  cotton 
rubber  lined  fire  hose.  2%  ins.  internal  diam- 
eter, fitted  with  Baltimore  standard  couplings, 
Higbee  thread:  each  .50-ft.  section  to  weigh 
with  couplings  not  !ess  than  60  lbs. 

•I»Bids  will  be  received  until  11  a.  m.,  Oct. 
5,  by  the  Board  of  .Awards,  Baltimore,  Md.. 
for  furnishing  and  delivering  electrical  cable, 
transformers  and   switchboards. 

Massachusetts. 

•J«Bids  will  be  received  until  Oct.  8,  by 
George  P.  Hawcs,  Jr..  Post  Quartermaster, 
Fort  Warren.  Mass..  for  furnishing  12  car- 
bon brushes  for  motor,  IG  carbon  brushes  for 
generator.  1  set  of  grate  bars.  24  manhole 
gaskets,  6  brass  nipples,  325  sea  tiles.  6  pipe 
unions,  2  brass  valves  and  1.5  gals,  store 
enamel. 

•{•Bids  will  be  received  until  Oct.  8  by  Lieut. 
George  P.  Hawes,  Jr.,  Post  Quartermaster, 
Fort  Warren,  Mass.,  for  furnishing  labor  and 
material  for  repairs  to-  various  buildings,  in- 
cluding carpenter  work,  painting,  plastering, 
calcimining.  etc. 

+Bids  will  be  received  until  11  a.  m.,  Oct. 
22.  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton. D.  C.  for  the  construction  of  a  pier  be- 
tween piers  4  and  5  at  the  United  States  Navy 
Yard,  Boston,  Mass. 

•J»Bids  are  asked  until  noon,  Oct.  17.  by  Col. 
Frederic  V.  .\bbot.  U.  S.  Engineer,  2.5  Pem- 
berton  Square,  Boston,  Mass..  for  dredging  in 
Mystic  River,  Mass.  The  work  is  located  in 
the  lower  part  of  Mystic  River  and  extends 
through  the  draw  and  for  a  distance  of  about 
2,P00  ft.  above  Chelsea  Bridge,  which  connects 
the  cities  of  Boston  (Charlestown)  and  Chel- 
sea. The  estimated  quantity  of  material  to  be 
removed  to  complete  the  work  is  .ITS.OOO  ru. 
yds.  The  work  to  he  done  is  as  follows:  To 
dreilge  to  a  depth  of  :^0  ft.  at  mean  low  water 
a  channel  rs.KiO  ft  long;  (iO  ft.  wide  for  a 
length  of  200  ft.  through  the  Chelsea  Bridge 
draw;  IBn  ft.  wide  at  the  west  side  of  the 
bridge  and  gradually  increasing  to  300  ft. 
wide  at  a  point  about  CM  ft.  above  the  bridge : 
and  thence  .ViO  ft.  wide  for  a  further  distance 
of  about  2..WP  ft.  above  the  bridge.  To  dredge 
to  a  depth  of  .10  ft  at  mean  low  water  an 
•Trca  irregular  in  shape  and  approximately  1.50 
ft.  by  2-50  ft.,  situated  on  the  srnuh  side  of  the 
channel  above  described,  and  about  .500  ft. 
west  of  Chelsea  Bridge.  The  material  to  be 
removed  is  believed  to  be  mud.  sand,  gravel 
and  clay.  The  work  will  be  let  to  one  con- 
tractor. 

•{•Bids  will  be  receiveil  until  noon.  Oct.  19, 
by  Col.  Frederic  V.  .Abbot.  V.  S.  Engineer! 
Boston,  Mass..  for  dredging  in  T,ynn  Harbor, 
Mass.  The  area  to  be  dredged  is  'on  the  west- 
ern side  of  the  inner  main  ship  channel  of 
Lynn  Harbor,  and  extends  for  a  distance  of 
about  4,.500  ft  northerly  from  the  vicinity  of 
the  pile  dolphin  off  Sand  r.iim  It  is  esti- 
male<l  that  apprnximalelv  JIm.mOO  cu,  yds., 
scow  measurement,  will  be  dredged  iii  com- 
pleting the  work.  The  work  to  be  done  is  as 
follows:  To  dre<lge  to  a  depth  of  1,5  ft,  at 
mean  low  water  an  area  on  the  western  side 
of  the  inner  main  .shin  channel  100  ft.  wide 
anil  about  ■I..500  ft  long,  extendini;  fmni  a 
point  .nbout  fiOO  ft.  below  the  pile  dolphin  f>ff 
Sand  Point  up  to  a  point  aboin  300  ft.  he- 
low  the  upper  dolphin  near  the  turiniig 
basin.  To  rlrcdge  tfi  a  I'e.'iih  '.f  1.5  ft  at 
mean  low  water  from  the  cxi-iling  inner 
main  ship  channel  for  the  lei'gih  thai  the 
above  described  dredging  shall  extend,  nil 
shoals  nf  less  than  1.5  ft.  depth  that  niav  In- 
found  in  a  width  2u  ft.  east  from  the  wcsttrn 
limit  of  the  existing  channel  (the  eastir:i  limit 
of  the  dredging  first  above  dc.-crihed )  The 
material  is  believed  to  be  mud.  simd  and  ci.iv. 


The  work  will  be  let  to  a  single  contractor. 

The  following  bids  were  received  Sept.  -O 
bv  Col.  Frederic  V.  .Abbot,  U.  S.  Engnieer, 
Boston,  Mass.,  for  dredging  in  Hingham  Har- 
bor, Mass.,  the  sum  of  $8,700  being  available 
for  the  work;  (1)  bid  for  dredging  per 
cu.  yd.,  scow  measurement;  (2)  bid  for  re- 
moving bowlders,  exceeding  2  cu.  yds.  each. 
Charles  M.  Cole,  Fall  River,  Mass.,  (1)  37 
cts.;  t2)  $10;  Eastern  Dredging  Co.,  Boston, 
Mass..  (1)  39.7  cts.;  (2)  $6;  Bay  State 
Dredging  Co.,  Boston.  Mass..  (1)  41%  cts.; 
(2)   $10. 

Michigan. 

^.Bids  will  be  received  until  3  p.  m.,  Oct.  24, 
by  Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
Jones  Bldg.,  Detroit,  Mich.,  for  furnishing 
and  delivering  at  Sault  Ste.  Marie,  Mich., 
about  118  tons  of  steel,  etc.,  for  canal  gates 
and   other  purposes. 

The  following  bids  per  ton  were  received 
Sept.  2i!  at  the  U.  S.  Engineer  Office.  Jones 
Bldg.,  Detroit,  Mich.,  for  furnishing  and  de- 
livering 9,000  tons  of  rock  at  St.  Clair  Flats, 
Canal,  Michigan :  J,  D.  Kennedy,  Detroit, 
]\lich.,  $1.27  (probable  contractor)  ;  Oliver  E. 
Dunbar,  Detroit,  Mich..  $1.33y3  ;  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago.  111.,  $1.47 ;  Great 
Lakes  Construction  Co.,  Buffalo,  N.  Y.,  $1.80 ; 
H.  Houghten  &  Sons,  Detroit,  Mich.,  $1.90; 
:M.  Rahbitt  &  Sons.  Toledo.  O.,  $'2.2.5. 

The  Board  of  Public  Works  of  Grand  Rap- 
ids., Mich.,  has  awarded  the  contract  for  con- 
structing a  section  of  fioodwall  below  Leonard 
St.  on  the  west  side  to  Joseph  Riische.  Grand 
Rapids,  at  $88,813. 

The  following  bids  per  cu.  yd.,  scow  meas- 
urement, were  received  Sept.  29  by  Lt.-Col. 
Graham  D,  Fitch,  L'.  S.  Engineer,  Duluth, 
Minn.,  for  dredging  at  Marquette  Harbor, 
Mich.,  the  amount  to  be  expended  being  about 
$2-5,000:  Zenith  Dredge  Co.,  Duluth,  Minn., 
19%  cts.;  Great  Lakes  Dredge  &  Dock  Co., 
Chicago,  111,,  2-5  cts.;  Northern  Dredge  & 
Dock  Co.,  Duluth,  Minn.,  19  cts.  (recommend- 
ed for  acceptance)  :  Duluth  Marine  Contract- 
ing Co.,  Duluth.  Minn.,  20  cts. 

Minnesota. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
.5,  by  Maj.  D.  W.  Arnold,  Quartermaster, 
Department  of  Dakota,  St.  Paul,  Minn.,  for 
furnishing  at  the  .Army  Bldg.,  St.  Paul,  Minn., 
miscellaneous  quartermaster's  supplies,  includ- 
ing Ijolts,  dampers,  files,  etc. 

^Hids  will  be  received  until  11  a.  m.,  Oct. 
10,  by  D.  W.  .Arnold,  Maj.,  Quartermaster, 
Department  of  Dakota,  St.  Paul;  Minn.,  for 
furnishing  a  small  quantity  of  miscellaneous 
quartermaster's  supplies,  including  grate  bars, 
20  brushes,  200  ft.  cable,  1,000  lbs.  cement,  500 
ft.  lamp  cord,  120  fuses,  etc. 

The  City  Council  of  Fergus  Falls,  Minn., 
h.as  passed  a  resolution  directing  its  Electric 
Light  and  Water  Commission  to  take  steps  to 
rebuild  the  electric  light  dam  which  was  wash- 
ed out  a  .vear  ago  on  Sept.  24. 

The  following  bids  per  cu.  yd.  were  re- 
ceived Sept.  ,^0  by  Lt.  Col.  Graham  D. 
I'-itch,  U.  S.  Engineer,  Duluth,  Minn.,  for 
dredging  in  Duluth  Harbor  Basin,  it  being 
proposed  to  expend  about  $240,000  on  the 
work:  Northern  Dredge  &  Dock  Co.,  Du- 
luth. Minn.,  14  cts.;  Great  Lakes  Dredo-e  & 
Dock  Co.,  Chicago,  111,,  9.9  ct.s.;  Duluth-Su- 
penor  Dredging  Co.,  Duluth,  Minn.,  9  cts. 
(rcc'imnieiuled  for  acceptance);  Zenith 
Dredge  Co.,  Duluth,  Minn.,  lOM  cts.;  Em- 
pire Engineering  Corporation,  New  York 
K.  Y.,  IS  cts, 

Nebraska. 
•{•Bids  will  be  received  until   11  a    m     Oct 
10,    by     Capt.    Malvern     Hill    Rarnum  'Con- 
structing Quartermaster,  Fort  Robinson,  Neb 
lor  the  installation  of  steel  watering  troughs 
al  Fort  Robinson.  Neb. 

New  Jersey. 
^Bids  will  be  received  until  8  p.  m,  Oct 
V},  ly  Board  of  Education  of  East  Oran<re' 
V  }..  for  the  necessary  laljor  and  materia!  for 
111'-  i''"'!;^lruetion  of  a  high  school.  Warrci  \ 
■  .ipp  1-  Secy,  of  the  Board. 

^-Bids  will  be  received  until  noon,  Oct  % 
by   Lie..:?,   Frederic    H.    Smith,    Conslrmning 


Items  trarked  thus  •!•  indicate  work  now 


Quartermaster,  Fort  Hancock,  N.  J.,  for  the 
construction,  plumbing,  electric  wiring  and 
fixtures  of  one  set  of  brick  quarters  for  ci- 
vilian employes  at  Fort  Hancock,  N.  J. 

New  York. 

4*Bids  will  be  received  until  noon,  Oct.  27, 
by  Col.  S.  W.  Roessler,  LJ.  S,  Engineer,  New 
York,  N.  Y.,  for  the  construction  of  a  steel 
screw  tug  "Engineer,"  New  York. 

•{•Bids  are  asked  until  noon,  Oct.  21,  by 
Col,  Wm.  T.  Rossell,  U.  S.  Engineer,  Army 
Bldg.,  39  Whitehall  St.,  New  York  City,  for 
dredging  in  "Channel  North  of  Shooters  Isl- 
and, New  York  and  New  Jersey.  The  work 
is  located  at  the  lower  end  of  Newark  Bay, 
N.  Y.  and  N.  J.,  between  the  Kill  van  Kull 
and  the  Arthur  Kill',  north,  east  and  west  of 
Shooters  Island,  The  approximate  areas  to 
be  dredged  are :  1st.  .A  channel  north  and 
northwest  of  Shooters  Island,  1,700  by  100 
yds.;  approximate  yardage  740,000.  2nd.  Mid- 
dle ground  in  channel  of  Newark  Bay,  north- 
east of  Shooters  Island,  appro-ximate  area  350 
by  100  yds. ;  approximate  yardage  41,000.  3rd, 
A  part  of  Bergen  Point,  east  of  Shooters  Isl- 
and, south,  east  and  west  of  Bergen  Point 
Light  on  the  north  side  of  the  main  channel, 
approximate  area,  200  by  50  yds. ;  approxi- 
mate yardage  23,000.  4th.  A  triangular  mid- 
dle ground,  south,  west  and  east  of  Corner 
Stake  Light,  northwest  of  Shooters  Island, 
approximate  area  .500  by  100  yds. ;  approxi- 
mate yardage  175,000,  The  material  to  be  re- 
moved is  mud,  sand,  clay  and  gravel. 

^Bids  will  be  received  until  3  p.  m.,  Oct. 
10.  bv  C.  B.  J.  Snyder,  Superintendent  of 
School  Buildings,  Manhattan,  N.  Y.,  for  the 
general  construction,  etc.  (contract  No.  2), 
of  the  Washington  Irving  High  School  on 
the  easterlv  side  of  Irving  place,  between  Ifith 
and  17th  Sts.,  in  Manhattan,  N.  Y. 

^•Piids  will  be  received  until  2  p.  _m.,  Oct. 
G.  bv  Kingsley  L,  Martin,  Commissioner  of 
Bridges,  13-21  Park  Row,  New  "^'ork  City, 
for  the  construction  of  an  extension  to  the 
garage  under  the  Brooklyn  Bridge  in  the 
liorough  of  Brooklvn. 

The  G.  &  W.  Manufacturing  Co.,  30 
Church  St..  New  York,  N.  Y.,  has  been 
awarded  the  contract  for  miscellaneous  iron 
and  steel  work  for  the  United  States  Peni- 
tentiary at  .Atlanta,  Ga.,  for  $fil,073. 

The  Commanding  Ofticer,  Torpedo  Depot, 
Fort  Totten,  N.  Y.,  has  awarded  the  contract 
for  furnishing  and  delivering  14,400  ft.  of 
2-8-in.  marline  covered  rope  and  107,.300  ft. 
of  %-in.  marline  covered  rope  to  Hegenian 
fk  Waid,  40  South  St..  New  York,  N.  Y.,  for 
$075  per  ft.,  and  $.095  per  ft.  Bids  were 
opened  Sept.  26. 

The  B.  F.  Goodrich  Co..  1780  Broadway, 
New  York,  N,  Y.,  has  been  awarded  the  con- 
tract by  the  fire  commissioners,  1.57  liast  67th 
street.  Borough  of  Manhattan,  for  furnishing 
and  delivering  20,000  ft.  of  2%  in.  rubber  fire 
hose;  10,000  lin.  ft.  of  3-in.  rubber  hose  for 
the  Borough  of  Manhattan,  the  Bronx  and 
Richmond;  30,000  ft.  of  2y2-in.  rubber  hose 
for  the  boroughs  of  Brooklyn  and  Queens. 
The  contract  price  was  $75,600.  Bids  were 
opened  Sept.  15. 

North    Carolina. 

•{•Bids  are  asked  until  noon,  Oct.  20,  by 
Capt.  Earl  I.  Brown,  LT.  S.  Engineer,  Wil- 
mington, N.  C,  for  dredging  in  Trent  River, 
New  River  and  waterways  to  Beaufort,  i\.  C. 
The  work  to  be  done  in  the  Trent  River  calls 
for  the  removal  of  300  cu.  yds.  of  shell  rock 
and  65,000  cu.  yds.  of  sand  and  mud.  The 
New  River  work  calls  for  the  removal  of 
37,183  cu.  yds.  of  sand,  marsh  mud  and  shell 
rock.  For  the  waterway  between  New  River 
and  Swansboro,  N.  C,  $3,000  is  to  be  ex- 
pended, the  material  to  be  removed  consisting 
of  marsh  mud,  sand  and  shells.  For  work  on 
the  waterway  between  Beaufort  Harbor  and 
New  River  the  sum  of  $10,000  is  available. 
The  material  to  be  removed  consists  of  sand 
and  shells. 

North  Dakota. 

^•Bids  will  be  received  until  2  p.  m..  Oct. 
25,  by  F,  H.  .Abbott,  .Assistant  Commissioner 
of   Indian    .Affairs,   Department     of     Interior, 
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Washington,  D.  C,  for  the  construction  of  a 
schoolhouse  at  Bismarck  School,  N.  Dak. 

Ohio. 

•J«Bicls  will  be  received  until  Oct.  12  by  City 
Clerk,  Columbus,  O.,  for  machinery  to  be 
driven  by  motors  for  pumping  station  of  the 
Columbus  water  works  department  on  the 
Scioto  River.  Motor  driven  loft  lift  pump 
and  motor  driven  direct  service  pump  bids 
will  be  received. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
27,  by  Maj.  J.  C.  Oakes,  U.  S.  Engineer,  Cin- 
cinnati, Ohio,  for  the  construction  of  one 
loose  stone  dam  and  shore  protection  in  Ohio 
River  near  foot  of  Sisters  Island. 

The  Detroit  &  Cleveland  Navigation  Co., 
Cleveland.  O.,  is  planning  to  expend  $.500,000 
for  dock  work  at  Cleveland. 

Oregon. 

•{•Bids  will  be  received  until  4  p.  m.,  Oct. 
13,  by  A.  L.  Barbur,  City  Auditor,  Portland, 
Ore.,  for  services  of  a  naval  architect  to  super- 
intend and  inspect  the  construction  of  a  steel 
tireboat  for  tlie  citv  of  Portland.  Ore.,  to  cost 
appro.ximately  $125,000. 

Pennsylvania. 

4*Bids  will  be  received  until  noon,  Oct.  10, 
for  the  erection  of  a  brick  boiler  and  power 
house,  size  97  ft.  by  83  ft.,  to  be  erected  at 
Delmont  mine  of  the  Mew  York  &  Cleveland 
Gas  Coal  Co.,  near  Export,  in  Westmoreland 
County,  Pa.  Plans  and  specifications  can  be 
had  at  the  office  of  chief  engineer  of  the 
Pittsburg  Coal  Co.,  Oliver  Bldg.,  Pittsburg. 
F.   E.   Xow,  purchasing  agent. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
6.  by  F.  E.  Phelps^  Capt.,  Acting  Quarter- 
master, Pittsburg  Storag:e  and  Supplv  Depot, 
Pittsburg,  Pa.,  for  furnishing  60  gals,  black 
asphaltum;  20  gals,  iapan  drier;  1  gal.  liquid 
glue;  300  lbs.  white  lead;  500  lbs.  dark  green 
in  oil ;  200  lbs.  tuscan  red,  in  oil ;  25  gals,  tur- 
pentine and  0  gals,  orange  shellac. 

•{•Bids  will  be  received  until  3  p.  m..  Nov. 
22.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  except  eleva- 
tors, of  the  United  States  Postoffice  and  Court 
House  at  San  Juan,  P.  R. 

Rhode   Island. 

•^Bids  will  be  received  until  Oct.  18  by 
Bureau  of  Supplies  and  Accounts,  Navv  De- 
partment, Washington,  D.  C,  for  the'  con- 
struction of  a  wharf  at  Newport,  R  T,  un- 
der Sch.  2931. 

South  Dakota. 

4«Bids  will  be  received  until  2  p.  nr.  Oct. 
18.  by  United  States  Reclamation  Service, 
Federal  Bldg.,  Los  Angeles,  Cal.,  for  furnish- 
ing cast  iron  pipe,  I  beams,  grillage  bars,  etc., 
for  the  Belle  Fourche  project  at  S.  Dak. 

The  Missouri  Valley  Engineering  Co., 
Mitchell,  S.  Dak.,  is  now  completing  a  hydro- 
electric plant  for  w-ater  power  development  at 
Rapid  City,  S.  Dak.,  and  a  good  part  of  the 
work  is  done  at  the  city  point.  The  work  has 
now  been  transferred  12  miles  up  the  canyon. 
The  contract  for  the  concrete  foundations 
tor  the  new  science  hall  of  the  Dakota  Wes- 
leyan  University  has  been  awarded  to  the  Wa- 
tertown  Cement  Product  Co..  of  Watertown, 
S.  Dak.  The  Dakota  Engineering  Co.,  of 
-Mitchell  S.  Dak.,  is  the  inspector  on  the  work. 
Excavation  work  has  also  been  started  for  a 
new  gvmnasium  .56x165  ft.  with  boiler  room 
45x50  ft. 

Texas. 
•{•Bids   will   be   received   until   Nov.   24   for 


the  construction  of  a  3-story  brick  building 
and  3  residences  at  Brownsville,  Tex.  Plans 
and  specifications  can  be  seen  at  the  office 
of  Cooke  &  Co.,  Theater  Bldg.,  Houston,  and 
Vivier  Bldg.,  Brownsville. 

The  following  bids  were  received  Sept.  27 
by  Maj.  George  P.  Howell,  U.  S.  Engineer, 
Galveston,  for  improving  the  channel  from 
.A.ransas  Pass  to  Corpus  Christi :  Bowers 
Southern  Dredging  Co.,  of  Galveston,  13.74 
cts.  per  cu.  yd.  ;American  Dredging  Co.,  of 
Galveston,  14.7  cts. ;  L.  S.  Gaynor,  for  the  At- 
lantic, Gulf  &  Pacific  Dredging  Co.,  14.4  cts., 
and  the  Home  Dredging  Co.,  of  Mobile,  13.9 
cts.  per  cu.  yd.  The  appropriation  available 
for  this  work  is  $157,900.  A  12-ft.  channel  js 
to  be  excavated  from  Aransas  Pass  Harbor 
through  Turtle  Cove  and  Corpus  Christi  Bay 
to  Corpus  Christi.  The  channel  through  Tur- 
tle Cove,  lying  between  Harbor  Island  and 
Mustang  Island,  has  recently  been  dredged  to 
about  9  ft.  for  a  distance  of  51,400  ft.  Thence 
to  McGloins  Bluff,  a  distance  of  about  25,000 
ft.,  the  existing  depth  is  from  8  to  9  ft.  No 
more  dredging  will  be  required  till  the  city  of 
Corpus  Christi  is  reached.  Here  a  turning 
basin  will  be  dredged  1.000  ft.  square,  w-here 
the  existing  depth  averages  10  ft.,  and  an  ap- 
proach channel  will  be  dug  about  5,000  ft.  long, 
where  the  present  depths  are  from  10  to  11  ft. 

Virginia. 

^Bids  will  be  received  until  noon,  Nov.  I, 
by  Lieut.  Col.  JNIason  U.  Patrick,  U.  S.  En- 
gineer, Norfolk,  Va.,  for  furnishing  cast  iron 
brackets,  gear  wheels,  steel  shafting,  etc.,  for 
devices  for  transmission  of  range  data  at  va- 
rious batteries. 

•{•Bids  a're  asked  until  noon,  Oct.  20,  bv  Lt.- 
Col.  W.  C.  Langfitt,  U.  S.  Engineers,  920  17th 
St.,  N.  W.,  Washington.  D.  C,  for  dredging 
in  James  River,  Va.  The  work  to  be  done 
consists  in  dredging  channels  of  dimensions 
specified  below,  through  bars  at  the  following 
localities :  Rocklanding  Shoal,  about  89  miles 
below  Richmond.  The  area  to  be  dredged  is 
about  400  ft.  wide  and  about  2%  miles  long. 
The  depth  of  excavation  will  be  from  %  to  4 
ft.,  and  will  probably  average  nearly  3  ft. 
The  estimated  yardage  is  591,000.  Material  is 
soft  mud.  Dancing  Point  Shoal,  about  60 
miles  below  Richmond.  The  area  to  be  dredg- 
ed is  about  400  ft.  wide,  and  about  2  4/10 
miles  long.  The  depth  of  excavation  will  be 
from  about  V2  to  4 'A  ft.,  and  will  probably 
average  about  3%  ft.  The  estimated  yardage 
is  634,000.  Swan  Point  Shoal,  about  65  miles 
below  Richmond.  The  area  to  be  dredged  is 
about  400  ft.  wide  and  about  2V8  miles  long. 
The  depth  of  excavation  will  be  from  V2  to  5 
ft.  and  will  probably  average  2%  ft.  The  esti- 
mated yardage  is  455,000.  Material  is  mud 
and  a  small  proportion  of  sand.  Warwick 
Reach,  between  jetty  55  and  jetty  67.  about  3 
miles  below  Richmond.  The  area  to  be  dredg- 
ed will  average  about  60  ft.  in  width  and  is 
about  2,1100  ft.  long.  The  depth  of  excavation 
will  vary  from  V2  to  1  ^  ft.,  and  w-ill  average 
about  1  ft.  The  estimated  yardage  is  10,000. 
Deep  Bottom  Shoal,  about  19  miles  below 
Richmond.  The  area  to  be  dredged  will  aver- 
age about  100  ft.  in  width  and  will  be  about 
3,500  ft.  long.  The  depth  of  excavation  will 
vary  from  %  to  4V2  ft.,  and  will  average 
about  3  ft.  The  estimated  yardage  is  49,000, 
Material  is  principally  sand,  with  a  small  pro- 
portion of  gravel  and  a  very  small  proportion 
of  boulders. 

4"Bids  will  be  opened  at  noon.  Oct.  20,  by 
Lt.-Col.  Mason  j\L  Patrick.  U.  S.  Engineer. 
Room    2,    Custom    House,    Norfolk,    Va.,    for 


dredging  Pagan  River,  Va.  The  dredging  to 
be  done  will  consist  of  widening  the  channel 
opposite  wharves  at  Smithfield,  Va..  and  above 
the  mouth  of  Cypress  Creek  by  approximately 
4(1  ft.,  and  in  cutting  back  approximately  60  ft, 
of  the  points  of  five  bends  between  the  latter 
point  and  a  point  about  2,000  ft.  below  Red 
Point.  The  material  is  believed  to  be  mud  and 
oyster  shells,  .\bout  17,000  cu.  yds.  of  mate- 
rial is  to  be  removed. 

Bids  were  opened  Sept.  29  by  Lt.  Col. 
Mason  M.  Patrick,  U.  S.  Engineer,  Norfolk, 
Va.,  for  dredging  Onancock  River  and  bar, 
Va.,  the  lowest  bidder  being  the  Norfolk 
Dredging  Co.,  Water  street,  Norfolk,  Va., 
at  23.9  cts.  per  cu.  yd.  The  contract  calls 
for  dredging  sand  and  mud,  the  estimated 
quantity  being  45,000  cu.  j-ds. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
15,  by  Superintendent  of  the  Wisconsin  State 
Reformatory.  Green  Bay.  Wis.,  for  labor  for 
a  term  of  five  years  from  Sept.  1.  1911,  of 
from  5n  to  200  inmates.  M.  J.  Tappins  is 
Secretary.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  noon,  Oct.  31, 
by  Lt.  Col.  Graham  D.  Fitch,  U.  S.  Engineer, 
Duluth,  Minn.,  for  building  pier-  head  crib 
and  riprap  embankment  for  same  at  .Ash- 
land, Wis.  Official  advertisement  w'ill  be 
found  elsewhere  in  this  issue. 

Canada. 

4«Bids  will  be  received  until  noon.  Oct.  11, 
by  T.  F.  Acheson,  Secy.  Treas.,  Yorkton,  Can., 
for  the  following  appatus  for  electric  light 
plant :  Sec.  1,  boilers ;  Sec.  2,  engines,  pip- 
ing, etc. :  Sec.  3,  generators,  switchboards  and 
arc  lamps ;  Sec.  4,  transformers ;  Sec.  5, 
meters. 

^Bids  will  be  received  by  the  Department 
of  Indian  .\ffairs,  Ottawa,  Ont.,  for  15.000 
No.  1  cedar  railway  ties.  15.000  No.  2  ties, 
15.000  posts  and  4,0'00  T2-in.  and  up.  sawlogs 
10  to  16  ft.  long.    J.  D.  McLean  is  Secretary. 

•{•Bids  will  be  received  until  4  p.  m..  Oct. 
26,  by  R.  C.  Desrochers,  Secy.,  Department 
of  Public  Works.  Ottawa,  Ont.,  for  the  con- 
struction of  an  E.xamining  Warehouse,  Van- 
couver, B.  C.  ■  Plans,  specifications  and  form 
of  contract  can  be  seen  and  forms  of  tender 
obtained  at  the  office  of  Mr.  Joseph  Greenfield, 
resident  architect,  Winnipeg,  Man. :  Mr.  Wm. 
Henderson,  resident  architect,  Victoria.  B.  C, 
at  the  Postofiice,  Vancouver. 

•{•Bids  will  be  received  until  4  p.  m..  Oct. 
24,  by  R.  C.  Desrochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Out.,  for  the  con- 
struction of  a  public  building.  Plans  and 
specifications  and  forms  of  tender  obtained  at 
the  office  of  Joseph  Greenfield,  Resident  Ar- 
chitect, Winnipeg,  Man. ;  W.  T.  Mollard,  Clerk 
of  Works,  Regina,  Sask.,  and  at  the  Postoffice, 
Strathcona,  .\lta. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
7,  by  M.  Peterson,  Secretary  Board  of  Con- 
trol, Winnipeg,  Man.,  for  the  manufacture 
and  delivery  of  a  motor  car  for  use  on  stand- 
ard gauge  railway  track.  Specifications  and 
forms  can  be  obtained  at  the  office  of  the 
Power  Engineer,  Smith,  Kerry  &  Chace,  Car- 
negie Library  Bldg.,  Winnipeg. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
20,  by  M.  Peterson,  Secretary,  Board  of  Con- 
trol, Winnipeg.  Man.,  for  motor  and  drive  . 
for  8  ft.  fan  as  follows:  One  15  h.  p.,  60 
cycle,  induction  motor,  silent  chain  drive 
thereto. 


BRIDGES—  STEEL       AND       CONCRETE 


Alabama. 

City  Council  of  Birmingham  has  adopted 
plans  submitted  by  cit"  engineer  for  the  con- 
struction of  a  viaduct  on  1st  Ave.  over  the 
grade  crossing  at  Sloss  Sheffield  City  furnaces 
and  a  subway  on  28th   St..  Birmingham,  Ala. 


Arkansas. 

Creek  County,  Ark.,  commissioners  have  de- 
cided to  construct  a  new  bridge  over  the  Cim- 
maron  River  at  the  old  Bland  Crossing.  The 
structure  will,  according  to  present  plans,  be 
about  642  ft.  in  length. 


California. 

•{•Board  of  County  Supervisors,  Ukiah, 
Cal.,  will  receive  bids  until  Oct.  31  for  the 
construction  of  a  new  bridge  across  Russian 
Gulch. 

Funds    have    been    secured   by   the    city   of 
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Gra=~  V'allfv,  Cal.,   for  the  construction  of  a 
steel  and  concrete  structure  to  replace  the  pres- 
ent wooden  bridge  over  Wolf  Creek. 
Idaho. 
Advices   from   Idaho   City,   Ida.,   state   that 
steel  has  been  Ordered  for  the  construction  ot 
four  bridges  in  Boise  County,  two  being  over 
More  Creek,  near   Idaho  City  and  one  over 
Grimes    Creek    near    CenterviUe    and   one    on 
Squaw  Creek  at  Sweet.    The  work  will  proba- 
bly be  completed  b\   Xovembcr  1. 
Illinois. 
Commissioners  of  Cook  and  Will  counties, 
according  to  information  received  from  Joliet, 
III     will  take  up  the  matter  of  constructing  a 
new   bridge  over   Big  Run  between   Lockport 
and  Lemont,  111.  .re 

At  a  recent  meeting  of  the  Board  ot  Super- 
visors. Canton,  111.,  the  petition  for  a  bridge 
over  Xigger  Creek  in  Union  township  was  re- 
ferred to  the  committee  on  roads  and  bridges. 
Plans  for  the  construction  of  the  proposed 
bridge  of  Henrv  and  Rock  Island  Counties 
have  been  completed,  the  estimated  cost  being 
nearly  $100,000,  over  twice  the  amount  which 
the  counties  had  under  consideration.  The 
matter  was  accordingly  dropped  and  will  be 
taken  up  at  some  later  date. 

The  commissioners  of  Tazewell  County  at  a 
recent  meeting  at  Pekin,  111.,  awarded  the  con- 
tract for  the  erection  of  a  bridge  over  Hoff- 
man's Slough,  west  of  Mackinaw,  to  Walter  L. 
Porter,  Mackinaw,  111.,  for  $2,200. 

The  Illinois  Concrete  Construction  Co., 
Springfield,  III.,  has  been  awarded  the  contract 
by  the  countv  commissioners  for  the  construc- 
tion of  the  approaches  to  the  Illinois  River 
bridge  at  Ottawa.  111.  The  contract  price  is 
Jl.l.nOO. 

Highwav  commissioners  of  Will  County  at 
Joliet.  111.,  have  been  requested  to  take  up  the 
matter  of  constructing  a  new  bridge  on  the 
Will-Kankakee  County  line. 

Capt.  Swain  has  submitted  a  proposition  to 
the  City  Council  of  Lacon,  III.,  to  build  a  new 
pontiX)n  bridge  over  the  river. 

.At  the  town  election  .\pril,  1911,  at  Batavia, 
III.,  the  matter  of  issuing  bonds  to  the  amount 
of  $20,000  will  be  submitted  to  the  citizens  for 
a  vole.  The  issue  is  to  provide  funds  for  the 
construction  of  the  proposed  East  Wilson  St. 
bridge  project. 

Indiana. 

•J"Itids  will  be  received  until  1  p.  m.,  Oct.  4, 
by  Commissioners  of  Dubois  County  at  Jasper, 
Ind.,  for  the  construction  of  two  bridges. 
Nf     X.  Sweeney  is  County  Auditor. 

'      iimissioners    of    Marion     and     Hamilton 

I'S,    Ind.,    have    completed    preparations 

-   nstruction  of  the  county  line  bridge. 

I  ipolis  board  will  appropriate  $5,000 

,;  -  ;lMii  cijunty  will  pay  $000.     Marion 

t  ounly  will  pay  the  rest. 

.\  M.  Lisby  of  iMllmore,  Ind..  has  received  a 
••  '  ict  from  the  Putnam  County  commis- 
!s  at  Greencastle,  Ind.,  for  the  construc- 
ir  ..:  ..|  a  IfiO  ft.  bridge  for  P>.W'i.  The  work 
Mil  Jides  steel  superstructure,  concrete  sub- 
structure and  1.300  ft.  of  approaches.  Bids 
were  opened  Sept.  27. 

Iowa. 

Board  of  Supervisors.  Burlington,  la.,  have 

(jrui''-'!  ill.-  p.'i'i..n  of  the  City  Council  for  a 
r '■  1  •■  '  '■  ';■;■•  :''ition  for  the  construction 
■it  .1  hiilv;.  1  1  .  Miipe  Run  on  South  Main 
St.  As  pro|)ii!,i.d  the  new  structure  will  be  of 
cement. 

Louisiana. 

•[•Bids  will  be  received  until  Xov.  2  by  .\.  L. 
."^lack,  secretary  Police  Jury,  Madison  Parish, 
la.  at  Tallulah.  La.,  for  the  construction  of 
n'.  '.ridges,  one  over  Joes  Bayou  at  the  inter- 
■n  of  Cow  Bayou  and  another  over  Joes 
I'r    u   at    the     Bozeinan     place.     The     latter 

I  !urc  will  lie  lii.s  ft.  iu  length.  Both 
^  ■■    !i;ros   will   have    ll-ft.    roadway 

Maryland. 

I  lie  L  lilted  Railways  vt  Mlectric  Co.,  Hahi- 
limore.  Md.,  has  awarded  the  contract  for  the 
I  oust  ruction  of  the  proposed  new  bridge 
over    Colgate    Creek    to    Sanford    &    Brooks. 
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be  removed  to  allow 


The  present  structure  wil.  . ,    ,    ■  , 

the  building  of  the  new  double  track  bridge. 

Residents  in  the  vicinity  of  Creagerstown 
and  Lewistown,  according  to  information  re- 
ceived from  Frederick,  Md.,  have  petitioned 
the  county  commissioners  for  the  construction 
of  a  bridge  over  Hunting  Creek  at  Friendship 

ford. 

Minnesota. 

A  proposition  to  issue  bonds  amounting  to 
$25  000  for  the  construction  of  a  steel  bridge 
across  the  Red  River  between  Teien  and  Dray- 
ton Minn.,  is  to  be  voted  on  and  providing  it 
is  carried  work  will  be  started  this  fall. 
Missouri. 

^•Bids  will  be  received  until  2  p.  m.,  Oct.  15, 
by  W  H  Kirkham,  ex-ofhcio  county  highway 
engineer,  Richmond.  Mo.,  for  the  construction 
of  a  concrete  bridge  near  the  Wakenda  Church 
in  Section  'j,  Township  52,  Range  26,  in  said 

county.  .    ^  r^  ^   1- 

^Bids  will  be  received  until  2  p.  m.,  Oct.  lo, 
by  Ray  County  Court,  Richmond,  Mo.,  for  the 
construction  of  a  concrete  bridge  on  line  be- 
tween sections  23  and  24,  township  54,  range 
27,  in  said  county-  W.  H.  Kirkham,  ex-officio 
county  highway  engineer. 

Among  the  matters  taken  up  at  a  recent 
meeting  of  the  Citv  Council  of  St.  Joseph, 
Mo.,  was  the  report  of  the  city  engineer  rela- 
tive to  the  cost  of  the  new  viaduct  over  the 
Fere  Marquette  tracks  on  Park  St.  leading  to 
Boughton  Beach. 

Citv  Council  of  Chillicothe,  Mo.,  has  been 
unsuccessful  in  its  attempt  to  induce  the  Chi- 
cago, Burlington  &  Quincy  and  the  AVabash 
railroads  to  replace  the  old  wooden  bridge  at 
Washington  St.  with  a  steel  structure. 

Board  of  Public  Works,  Kansas  City,  Mo.,  is 
contemplating  the  construction  of  a  new  con- 
crete and  steel  bridge  over  the  Blue  River  on 
15th  St.,  estimated  to  cost  $55,000.  John  M. 
Egan,  president  of  the  Metropolitan  St.  Ry. 
Co.,  has  offered  to  pay  part  of  the  cost. 

The  following  bid  for  the  abutment  for 
Tames  Road  Bridge  was  received  by  the  City 
Council  of  Hannibal,  Mo.,  and  referred  to  the 
committee  of  streets  and  alleys  and  city'  engi- 
neer :  Hanes  &  Camery,  concrete,  $6.60  per  cu. 
yd.;  excavation,  $1  for  first  foot  and  $1..50  for 
second  foot. 

Montana. 

The  Nortliern  Pacific  Ry.  Co.  will  probably 
have  the  present  bridge  at  Missoula,  Mont.,  re- 
modeled in  order  that  it  may  accommodate 
three  tracks.  The  matter  of  constructing  a 
new  bridge  over  the  Rattlesnake  will  be  taken 
up  later. 

Nebraska. 

•I«Bids  will  be  received  until  noon,  Oct.  18, 
by  S.  A.  Richardson,  Butte,  Neb.,  county  clerk, 
for  the  construction  of  the  following  bridges 
in  Boyd  County;  One  36- ft.  combination 
bridge,  with  IG-ft.  roadway,  over  Ponca  creek 
at  the  crossing  near  C.  H.  Luber's,  in  section  6- 
34-13.  .'\lso  one  30  ft.  combination  bridge  with 
16-ft.  roadway,  over  Ponca  creek  on  or  near 
section  line  between  sections  34  and  35,  Twp. 
34,  Range  14.  Each  of  said  bridges  to  rest  on 
8-rod  cedar  piling,  20  ft.  or  longer,  if  neces- 
sary, bids  to  be  for  bridge  complete  ready  for 
dirt  grading,  including  hand  rails,  painting, 
etc.  Also  for  the  labor  of  building  a  40-ft. 
bridge  with  12  and  10-ft.  approaches  at  the 
crossing  over  Ponca  creek  in  the  northwest 
quarter  of  section  21,  Twp.  34,  Range  12, 
known  as  the  Coleman  crossing,  the  county  to 
furnish  material  therefore.  The  county  also 
reserves  the  right  to  furnish  such  material  as  it 
may  have  for  the  other  bridges  on  such  terms 
as  may  be  agreed  upon. 

Information  received  from  Omaha,  Neb., 
states  that  E.  F.  Mitchell,  superintendent  of 
construction,  Missouri  Pacific  Ry.  Co.,  recently 
inspected  the  site  for  the  construction  of  the 
company's  proposed  viaduct  at  46th  and  Dodge 
Sts. 

New  Hampshire. 

Officials  of  the  Boston  &  Maine  R.  R.  Co. 
are  reported  to  have  under  consideration  the 
matter  of  constructing  an  overhead  bridge  at 
the  Vaughan  St.  crossing  in  Portsmouth,  N.  H. 
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New  Jersey. 


.Advices  from  Elizabeth,  N.  J.,  state  that 
both  counties  interested  in  the  construction  of 
the  proposed  bridge  over  the  Rahway  River, 
estimated  to  cost  $20.f)iH),  will  share  the  cost. 

New   York. 

•J^Bids  will  be  received  until  2  p.  ni.,  Oct.  13, 
by  Kingsley  L.  Martin,  Commissioner  of 
Bridges,  Park  Row  Bldg.,  New  York,  N.  Y., 
for  repairing  the  fender  of  the  Willis  Ave. 
bridge  over  the  Harlem  River. 

Town  of  Rutland,  N.  Y.,  has  voted  in  favor 
of  replacing  the  present  bridge  across  the 
Black  River  at  the  power  plant  in  the  village 
of  Black  River  with  a  concrete  one  estimated 
to  cost  $10,000.  As  the  town  of  Leray  defeat- 
ed the  proposition,  the  question  is  now  up  to 
decide  whether  or  not  the  structure  will  be 
erected  jointly. 

In  order  to  ascertain  the  probable  cost  of  a 
bridge  over  the  railroads  and  barge  canal  in 
Clyde,  N.  Y.,  the  town's  board  took  the  matter 
up  with  W.  B.  Landreth,  special  deputy  state 
engineer,  who  informed  the  board  that  the 
state  proposes  to  place  a  lift  bridge  over  the 
canal  at  Glasgow  and  Sodus  Sts.  in  that  vil- 
lage. . 

The  following  bids  received  for  widening  the 
bridge  over  the  Chaumont  River  and  building 
a  new  and  larger  draw  were  rejected  by  the 
county  superintendent  of  highways.  Water- 
town,  N.  Y. :  Chicago  Bridge  &  Iron  Co.,  for 
50-foot  span  $8,2.34,  for  70-foot  span  $12,989; 
Pennsylvania  Bridge  Co.,  for  50-foot  span 
$8,889,'  for  70-foot  span  $12,989;  United  Con- 
struction Co.,  Albany,  for  5(i-foot  span  $10,722. 
for  70-foot  span  $14,981.  The  present  struc- 
ture has  a  24-foot  draw  for  the  passage  of 
boats  from  Chaumont  Bay.  Recently  the  fed- 
eral government  made  an  inspection  of  the 
bridge  that  now  spans  the  stream  and  later 
issued  an  order  to  the  effect  that  the  draw 
must  be  at  least  45  feet  in  width.  The  specifi- 
cations on  which  the  bids  were  based  call  for 
widening  the  bridge  10  feet  and  building  the 
new  draw.  The  bids  include  the  construction 
of  a  draw  anywhere  from  50  to  70  feet  in 
width. 

North   Carolina. 

The  Southern  Construction  Co.  of  Burling- 
ton, N.  C.,  has  been  awarded  the  contract  by 
the  city  of  Wilmington,  N.  C,  for  the  con- 
struction of  the  superstructure  of  a  steel  high- 
way bridge  at  the  crossing  of  6th  St.  over  the 
Atlantic  Coast  Line  tracks  at  Wilmington. 
The  structure  will  be  142  ft.  long. 
Ohio. 

Tlie  county  commissioners  at  Hamilton,  O., 
recently  awarded  a  contract  to  John  Conrad 
for  the  construction  of  a  concrete  bridge  in 
Butler  County.    The  contract  price  was  $992. 

City  Council  of  Lima,  O.,  has  decided  to 
postpone  taking  up  the  matter  of  constructing 
the  new  concrete  bridge  at  Pine  St.  until  next 
season,  when  the  bonds  for  $13,000  will  be 
issued  for  the  purpose. 

A  petition  has  been  filed  with  the  city  coun- 
cil by  Joseph  Menning  asking  the  provision  of 
funds  for  the  construction  of  a  high  level 
bridge  from  Clark  Ave.,  S.  W.,  to  Clark  Ave., 
S.  E.  Cleveland,  O. 

According  to  advices  recently  received 
from  Youngstown,  O.,  property  owners  in  the 
part  of  Coitsville  township,  located  along 
North  Quarry  St.  extension  and  North  Center 
St.  extension  have  petitioned  the  county  com- 
missioners for  the  construction  of  a  bridge  to 
extend  from  the  new  Wilson  Ave.  entrance  at 
Lincoln  Park  to  Gladstone  St. 
Oklahoma. 

Citizens  of  Fort  Gibson,  Okla.,  and  county 
commissioners  are  in  favor  of  an  immediate 
election  to  authorize  the  construction  of  the 
proposed  $100,000  bridge  over  the  Arkansas 
River.  County  engineer  has  recommended  a 
site  near  the  Frisco  R.  R.  bridge  on  account  of 
the  solid  stone  foundation  in  the  bed  of  the 
river  for  the  piers. 

City  Council  of  Guthrie,  Okla.,  has  instruct- 
ed the  Fort  Smith  &  Western  Ry.  Co.  to  re- 


pair the  bridges  over   Pine   St.   and   Springer 
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Ave.,  which  have  been  reported  in  bad  condi- 
tion by  City  Engineer  Hocker. 

Pennsylvania. 

•I-Bids  will  be  received  until  11  a.  m.,  Oct. 
11,  by  County  Commissioners,  Norris'town, 
Pa.,  for  the  construction  of  a  stone  arch  high- 
way bridge  over  the  northeast  branch  of  the 
Perl-ciomen  Creek. 

Purchasing  department  of  the  Oregon  Trunk 
Ry.  lias  placed  an  order  with  tlie  Pennsylvania 
Steel  Co.,  Steelton,  Pa.,  for  5,100  tons  of 
structural  steel  for  the  proposed  bridge  across 
the  Columbia  River  at  Celilo  and  for  use  in 
the  construction  of  bridges  across  the  Deschutes 
River.  The  contract  for  the  erection  of  the 
structures  has  not  been  let.  The  substructures 
are  now  under  way  by  Porter  Bros.,  contract- 
ors of  the  Oregon  Trunk.  The  estimated  cost 
of  the  bridge  across  the  Columbia  River  is 
$1,000,000. 

The  grand  jury  of  Berks  County,  Pa.,  has 
decided  unfavorably  in  regard  to  the  construc- 
tion of  a  new  concrete  bridge  across  the 
Schuylkill  at  Reading. 

County  commissioners  at  York,  Pa.,  have  de- 
cided to  construct  another  bridge  of  either 
stone  or  concrete  over  Fishing  Creek  in  New- 
berry township.  Bids  for  the  work  will  be 
asked  soon. 

J.  S.  Mcllvain  &  Co.,  Chambersburg,  Pa., 
have  been  awarded  the  contract  for  the  con- 
struction of  a  new  bridge  over  Pine  Creek  in 
Hegins  township  in  Schuylkill  County. 

The  Lehigh  Valley  R.  R.  Co.  is  reported  to 
be  outlining  plans  for  the  construction  of  a 
large  shifting  yard  of  14  tracks  at  Hazle 
Creek.  3  miles  south  of  White  Haven,  and 
erecting  a  bridge  PO  ft.  high  running  parallel 


into  -Mauch   Chunk.     The  proposed  work  will 
require  an  expenditure  of  over  $1,000,000. 

Judge  Criswell,  Franklin.  Pa.,  has  approved 
the  contract  made  by  the  county  commission- 
ers with  the  Pcnn  Bridge  Co.  for  the  structure 
over  the  mouth  of  Big  Sandv  Creek.  Work 
will  be  started  this  fall. 

The  county  commissioners  of  Franklin,  Pa., 
have  received  the  following  bids  for  the  con- 
struction of  the  proposed  new  steel  bridge 
over  Sugar  Creek  near  the  McQuaid  farm  on 
the  state  road:  Nelson-Merydith  Bridge  Co., 
Chambersburg,  Pa.,  $4,188;  Ferro-Concrete 
Co.,  Harrisburg,  $3,500;  Penn  Bridge  Co., 
Beaver  Falls,  Pa.,  $4,829;  York  Bridge  Co, 
York,  Pa.,  $4,600;  Nelson-Mervdith  Co.,  for 
concrete  bridge,  $11,536. 

The  contract  for  the  construction  of  a  new 
bridge  over  Pine  Creek  in  Hegins  Township 
has  been  awarded  to  J.  S.  Mcllvain  &  Co., 
Chambersburg,  Pa. 

Texas. 

Commissioners'  court  of  Burnet  County, 
Burnet,  Texas,  has  ordered  an  election  to  be 
held  Oct.  22  to  determine  whether  or  not  the 
commissioners'  court  shall  be  authorized  to 
issue  bonds  amounting  to  $18,000  for  the  pur- 
pose of  constructing  two  bridges  across  the 
Colorado  River  in  Burnet  County.  It  has  been 
agreed  by  the  commissioners'  court  in  Llano 
and  Burnet  counties  that  each  will  bear  half 
the  expense  in  case  the  authority  is  obtained. 

The  Santa  Fe  Ry.  Co.  has  appropriated 
$16,000  for  the  construction  of  a  new  viaduct 
over  the  tracks  on  I\Iain  St.,  Belton,  Texas. 
The  movement  was  tlie  result  of  a  recent  con- 


troversy between  the  city  and  railroad  officials. 
Officials  of  the  St.  Louis  Southwestern  Ry. 
(Cotton  Belt)  and  Tcxarkana,  Texas,  have 
taken  up  the  matter  of  constructing  a  viaduct 
1,500  ft.  in  length  over  the  tracks.  The  cost  of 
the  work  is  estimated  at  $200,000. 

Virginia. 

•I-The  City  Clerk  of  Princess  Anne,  'Va., 
will  receive  bids  until  11  a.  m.,  Oct.  10,  for 
the  construction  of  a  wooden  drawbridge  190 
ft.  long  at  West  Neck.  Plans  and  specifica- 
tions are  on  file  at  the  City  Clerk's  office,  of- 
fice of  A.  J.  Ackiss,  Commonwealth's  Attor- 
ney for  Princess  Anne  County,  Norfolk.  Va.. 
and  at  office  of  P.  St.  J.  Wilson,  State  High- 
way Commissioner,  Richmond,  Va.  A  certi- 
fied check  of  $100  is  required. 

The  Board  of  County  Supervisors  at  Luray, 
Va.,  has  announced  the  purpose  of  building  an 
iron  bridge  across  the  Shenandoah  River  at 
Alma,  10  miles  south  of  Luray.  Farmers  of 
the  vicinity  have  appropriated  $1,384  for  the 
purpose. 

Washington. 

_  •{•Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  County  Commissioners,  Daven- 
port, Wash.,  for  the  construction  of  the  fol- 
lowing steel  bridges  in  Lincoln  County:  One 
80-ft.  span  over  Wilson  Creek,  between  Sec- 
tions 9  and  8 ;  one  32-ft.  span  in  Lords  Valley 
between  Sections  21  and  22;  one  40- ft.  span 
over  Dry  Branch  of  Crab  Creek  at  Irby,  on 
the  Great  Northern  R.  R. ;  one  32-ft.  span  in 
Section  28;  one  steel  bridge  between  sections 
34  and  3-5.  Plans  and  specifications  are  on  file 
at  the  office  of  the  County  Engineer. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

A  survey  of  the  streets  of  Auburn,  Ala., 
preliminary  to  the  construction  of  a  sewerage 
system  for  the  town  is  being  conducted  by 
the  students  of  the  civil  engineering  course, 
under  the  direction  of   Prof.   Mitcham. 

The  city  council  of  Opelika,  .-Via.,  recent- 
ly voted  to  purchase  the  Opelika  waterworks 
plant  for  $29,500. 

Arkansas. 

The  contract  for  the  construction  of  the 
water  works  system  of  Conway,  Ark.,  has 
been  awarded  to  Joseph  McCoppin  of  Little 
Rock,  Ark.,  for  $56,876. 

Contracts  have  been  let  for  the  construc- 
tion of  water  and  sewer  plant  for  Searcv, 
Ark.,  as  follows:  The  Pouncev  Paving  & 
Construction  Co..  of  Helena,  for  construct- 
ing sewers,  and  P.  C.  Brooks'  Sons  of  Kan- 
sas City,  for  the  water  system.  Bonds  in 
the  sum  of  about  $80,000  have  been  floated 
for  the  two  systems. 

The  city  council  of  Arkadelphia,  Ark.,  has 
passed  an  ordinance  providing  for  the  instal- 
lation of  a  complete  sewer  system. 

California. 

•^Bids  will  be  received  until  11  a.  m.,  Oct. 
6,  by  Board  of  Public  Works.  Oakland,  Cal.. 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  a  storm  sewer 
with  appurtenances  in  Market  and  Seventh 
Sts.,  from  the  existing  intercepting  sewer 
in  Second  St,  to  the  sewer  in  West  St.  Wal- 
ter B.  Fawcettis,  Secy. 

The  following  bids  were  received  at  Oak- 
land, Cal.,  Sept.  21.  for  the  construction  of 
a  storm  sewer  on  San  Pablo  Ave,,  from  o9th 
to  67tli  Sts,:  Waldie  Construction  Co..  $16,- 
835;  Michael  J.Iurphv.  $16,673;  Scott  &  Far- 
ley, $17,270:  Michael  Heafev,  $15,618;  H. 
Gould.  $16,624;  Esterlv  Construction  Co., 
$20,000;  Contra  Costa  Construction  Co.,  2823 
Shattuck  .A.ve..  Berkeley.  Cal,  $15,485;  award- 
ed contract, 

_  Plans  have  been  made  by  the  public  utili- 
ties committee  of  the  board  of  supervisors  at 
San  Francisco.  Cal.,  for  active  prosecution  of 


the  work  on  the  city  water  project  in  the 
Lake  Eleanor  district.  A  recommendation 
was  adopted  that  $.3,000,000  worth  of  the 
Hetch-Hetchy  bonds  be  offered  for  sale. 

The  board  of  trustees  of  Martinez,  Cal,.  is 
considering  the  installation  with  the  new- 
water  plant,  of  an  electric  power  and 
gasoline  equipment  at  an  approximate  cost  of 
$31,000,  according  to  the  figures  of  City  Engi- 
neer E.   C.   Brown, 

The  citizens  of  San  Mateo,  Cal,.  have  voted 
the  issuance  of  bonds  in  the  sum  of  $24,000 
for  the  installation  of  a  new  sewer  system 
and  to  the  amount  of  $32,000  to  improve  the 
fire  department. 

Plans  for  contracts  for  the  auxiliary  water 
system  of  San  Francisco.  Cal,  were  in  the 
following  stages  of  completion  on  Sept.  17 : 
Contract  No.  3-3 — For  the  construction  of 
Jones  and  Clay  streets  distributing  reservoir. 
Plans  are  completed  and  87  per  cent  traced. 
Contract  No.  34 — For  the  construction  of  the 
Van  Ness  Avenue  Pumping  Station.  Prelim- 
inary design  for  the  mechanical  equipment  is 
completed.  The  final  plans  for  the  station 
building  are  57  per  cent  completed.  Contract 
No.  49 — For  laying  castiron  mains,  conduits 
and  appurtenances  in  the  district  boundeci  by 
11th  St.,  14th  St..  Channel  St,  7th  St,,  and 
ket  St,  Plans  completed.  Specification  95 
per  cent  completed  and  estimate  of  cost  60  per 
cent  completed.  Contract  No.  56 — For  laying 
cast  iron  mains,  conduits  and  appurtenances 
in  the  district  bounded  by  Market  St.,  4th 
St.  and  the  Bay  of  San  Francisco.  Working 
plans  completed  and  traced.  Specifications  70 
per  cent  completed  and  estimate  of  cost  5o 
per  cent  completed.  Contract  No.  53 — For 
creosoted  wooden  duct.  Specifications  com- 
pleted. Contract  No.  .. — For  the  pipes  and 
fittings  of  the  Twin  Peaks  reservoir  95  per 
cent  completed.  M.  Manson  is  City  Engineer. 
The  following  contracts  for  sewer  and  wa- 
ter mains  were  in  preparation  by  the  Bureau 
of  Engineering  of  San  Francisco,  on  Sept.  17: 
Peralta  Heights — Main  sewer  for  easterly 
slope.  Plans,  specifications  and  estimate  of 
cost  completed.     This  work  will  be  advertised 


as  soon  as  the  necessary  grade  changes  have 
been  made.  Plans  for  the  construction  of  a 
main  sewer  for  the  Glenn  Park  district.  Trac- 
ings completed  and  specifications  65  per  cent 
completed.  Contract  No.  17— For  the  con- 
struction of  section  "D"  of  the  North  Point 
main.  Working  plans  completed  and  85  per 
cent  traced.  The  plans  and  specifications  for 
the  construction  of  a  sewer  in  34th  Ave.,  be- 
tween Vicente  St.  and  the  Sloat  Blvd.,  are 
completed  and  the  cost  estimated  at  $16,000. 
Contract  No;  37 — For  the  construction  of  a 
sewer  from  48th  .^ve.  and  K  St.  to  45th  Ave. 
and  Fulton  St.  (across  the  park).  Plans  com- 
pleted and  estimate  of  cost  95  per  cent  com- 
pleted ;  specifications  30  per  cent  completed. 
Contract  No.  39 — For  the  construction  of  the 
Mile  Rock  tunnel.  Working  plans  com- 
pleted, and  97  per  cent  traced  and  estimate 
of  cost  25  per  cent  completed.  North  Point 
main  section  "M" — For  the  construction  of  a 
sewer  through  the  southerly  termination  of 
Springdale  St,  to  Ocean  Ave.  Working  plans 
65  per  cent  completed.  North  Point  main, 
section  "N" — For  the  construction  of  a  sew- 
er along  Islais  Creek  from  Ocean  .^ve,  to  Mt. 
Vernon  Ave.  Working  plans  completed  and 
25  per  cent  traced.  Sewerage  sewers  in  the 
Mission  Flats  district.  Plans  95  per  cent 
completed.  Specifications  10  per  cent  com- 
pleted. Fifth  St.,  Howard  to  Channel  St. 
Working  plans  25  per  cent  completed. 

The  city  of  Ventura.  Ca..  was  to  sell  bonds 
Oct.  .3  in  the  amount  of  $4-5,000  for  the  in- 
stallation of  a  sewer  system. 

The  citizens  of  the  East  Oakland  Improve- 
ment Club  have  asked  the  city  council  of  Oak- 
land, Cal.,  to  expend  $20,000  in  enlarging  the 
sewers  on  Milberry,  Bruce  and  Commerce 
Sts.  F.  C.  Turner  is  City  Engineer  of  Oak- 
land. Prof.  I.  D.  Inskeep  is  president  of  the 
club. 

The  board  of  public  works  of  San  Fran- 
cisco. Cal.,  awarded  to  R.  C.  Storrie  &  Co., 
on  their  bid  of  $98,255.  the  contract  for  the 
laying  of  section  C  of  the  North  Point  main 
sewer,  while  the  contract  for  section  F  of  the 
same    work    went    to   the    Metropolitan    Con- 
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stniction  Co.,  for  $100,034.  McSheehy  Bros, 
were  given  the  contract  for  the  general  con- 
struction of  the  new  Harrison  school  on  their 
bid  of  $12,938. 

Harvey  J.  Sarter,  City  Engineer,  Sisson, 
Cal.,  has  completed  his  surveys  for  a  munici- 
pal water  system  and  sewer  system  and  has 
submitttd  profiles  with  the  plans  and  speci- 
fications for  the  improvements  to  the  city 
trustees. 

The  city  council  of  Roseville,  Cal.,  has  sold 
bonds  in  the  sum  of  $78,500  to  G.  G.  Blymer 
&  Co..  of  San  Francisco,  for  the  construction 
of  a  complete  sewer  system. 

Plans  have  been  made  by  City  Engineer 
Jensen  for  the  construction  of  septic  tank  and 
sewer  connections  for  the  city  of  Han  ford, 
for  which  the  townspeople  will  vote  on  a 
bond  issue.  The  sew'er  farm,  south  of  town, 
is  to  be  connected  by  two  miles  of  24-in.  sew- 
er pipe  with  the  town.  The  septic  tank  will 
be  about  100x200  ft.  in  dimensions. 

The  board  of  trustees  of  Monrovia,  Cal.. 
has  set  Oct.  14  as  the  date  for  a  sewer  and 
water  bond  election.  The  propositions  to  he 
voted  upon  are:  $120,000  for  sewer  construc- 
tion and  purchase  of  a  sewer  farm :  $50,000 
for  improvement  of  water  system  and  comple- 
tion of  fire  protection  system. 

Colorado. 
The  contract  for  the  construction  of  the 
four  additional  sewer  districts  to  the  city  of 
Sterling,  Colo.,  has  been  let  to  Thomas  Mc- 
Govern  for  $11,720.  The  sewer  to  be  put  in 
covers  a  territory  divided  into   four  districts. 

Florida. 

•{•The  City  of  Clearwater,  Fla.,  will  receive 
bids  until  Oct.  15  for  the  construction  of  sani- 
tary sewerage  system,  approximately  2% 
miles  uf  pipe  from  8-in.  to  15-in.,  manholes, 
flush  tanks,  etc.  Specifications  are  on  file  at 
Town  Clerk  Thos.  J.  Sheridan's  ofiice.  \Vm. 
J.  Lyon,  305  Duval  Bldg..  Jacksonville,  Fla., 
Consulting  Engineer.  A  certified  check  for 
5  per  cent  of  the  amount  to  accompany  bid. 

Georgia. 
.■\dvices  from  .Vilanta,  da.,  state  that  the 
town  uf  Kirkwnod  held  an  election  Oct.  4  to 
vote  on  the  question  of  issuing  $fi0,000  in 
bonds  to  be  used  in  digging  an  artesian  well 
and  to  lay  sewer  and  water  mains.  The  pro- 
pond  water  mains  are  from  C,  to  10-in. 

Illinois. 

4«Bids  will  be  received  until  noon,  Oct  20 
lii  '^."•'"■''/'f  L«^'''  Improvements,  Lewistown,' 
III.,  lor  the  construction  of  a  sanitary  sewer 
system.  There  will  be  approximately  11- 
'.'./'■  °'  8-m.  vitrified  tile;  3.050  ft.  10-in 
vitrified  tile;  9»2  ft.  12-in.  vitrified  tile;  1237 
ft  |.i-in^  vitrified  tile;  concrete  septic  tank; 
.J8  m.inhoIcs;  1  lampholc;  2  single  flush 
tanks;  H  connections  for  flush  tanks;  one-half 
of  (.  double  flush  tanks.  H.  J.  Efnor  is 
Clerk   f>t  the   l!„jrd, 

•^Hid•^  will  be  received  bv  the  Board  of  Lo- 
cal Improvements.  City  of  Chicago,  Room  300 
City  Mall,  until  II  a.  m.,  Oct.  10,  1910,  for 
furnishing  materials,  tools,  etc.,  for  construct- 
ing  walcr  service  pipes  with  fittings  in  Holly- 
a'""'  ;:^"',  ''"T  ,>«'■  Clark  St.  to  Southport 
Ave,  JW,  ft  of  lead  water  service  pipe  of 
I  in.  ml.riial  clianieler  and  a  weight  of  4  lbs 
per  lin.  ft  22  brass  taps  of  %-in.  internal 
di;imcler.  22  brass  stop-cocks  of  1  in.  inter- 
nal diameter.  22  spiral  cast  irim  shut-off 
boxes  of  best  quality,  2'i..  in,  internal  di.ijn- 
eter  oV4  ft  long,  Huffalo  boxes  14  ft.  out  from 
lot  line  end  of  water  service  pipes.  13  ft  out 
from  lilt  line,   lisliinated  cnst  j-.'7:i.!)(). 

+The  Hoard  of  Local  lMii)rovcineiit*  City 
of  Chicagii.  Kooni  .3(H(  Citv  ll.iH,  Clias  \  V 
St,m.li>h,  Secy.,  have  advertised'  for  "bids'  to 
be  opened  M  a.  in..  Oct.  10.  lyiii.  U.^  tli,- 
furnishing  of  all  necessary  materials  lal..,r 
etc  for  constructing  house  drains  'in'  ijic 
following  streets:  Hollywo,„|  Ave.,  Soutliport 
^.y.'-'r '".  ^I"'"'*  ^'-  '-'^  'Ir-iins;  approximaviuK 
4110  ft.  m  length,  average  cut  7  ft.;  eM.in-at-d 
cost  ?:ti.i„  s.  Ke,|/ie  .-Xve..  W.  mh  S, 
'"  ^'  i9  drains:  approxiuiatint;  l.jJiii 

'■  veratre  de|)lh   12  ft  ;   estimated 

Items 


cost  $1,038.40.  Medill  Ave.,  Kimball  .^ve.  to 
N.  Central  Park  Ave..  16  drains:  approxi- 
mating 300  ft.  in  length ;  average  depth  8  ft. ; 
estiniated  cost  $161.tJ0.  E.  75lh  St.,  Stony 
Island  Ave.  to  Paxton  Ave.,  192  drains;  ap- 
proximating 4,000  ft.  in  length ;  average  depth 
U  ft.;  estimated  cost  $3,619.20;  and  the  sys- 
tem known  as  the  Dauphin  .\ve.  system,  com- 
prising the  following  streets :  Dauphin  Ave., 
87th  St.  to  92d  St.,  59  drains;  approximately  1,- 
200  ft.  in  length;  average  depth  8  ft.  87th 
St.,  St. .  Lawrence  Ave.  to  Dauphin  Ave.,  65 
drains ;  approximating  1,800  ft.  in  length ; 
average  depth  8  ft.  87th  PI.,  St.  Lawrence 
Ave.  to  Dauphin  Ave.,  100  drains;  approxi- 
mating 2,500  ft.  in  length ;  average  cut  9  ft. 
88th  St.,  St.  Lawrence  Ave.  to  Dauphin  Ave., 
94  drains ;  approximating  2.500  ft.  in  length ; 
average  cut  9  ft.  88th  PI.,  St.  Lawrence  Ave. 
to  Dauphin  .\ve..  88  drains;  2,200  ft.  in 
length ;  average  depth  8  ft.  89th  St.,  St.  Law-  , 
rence  Ave.  to  Dauphin  .\ve.,  81  drains;  ap- 
proximately 2.200  ft.  in  length.  89tli  PI..  St. 
Lawrence  .\ve.  to  Dauphin  .\ve.,  65  drains ; 
approximating  1.800  ft.  in  length;  average 
depth  80  ft.  90th  St.,  St.  Lawrence  Ave.  to 
Dauphin  Ave.,  61  drains;  approximating  1,800 
ft.  in  length:  average  depth  80  ft.  OOfh  PI., 
St.  Lawrence  Ave.  to  Dauphin  .\ve.,  69  drains ; 
1,800  ft.  in  length  ;  average  depth  80  ft.  91st 
St.,  St.  Lawrence  Ave.  to  Dauphin  .^ve.,  72 
drains ;  approximating  2,000  ft.  in  length ; 
average  depth  80  ft.  91st  PI.,  St.  Lawrence 
Ave.  to  Dauphin  .\ve.,  60  drains;  1,800  ft.  in 
length :  average  depth  9  ft.  92d  St.,  St.  Law- 
rence .Ave.  to  Dauphin  Ave..  06  drains;  1,800 
ft.  in  length:  average  depth  9  ft.  92d  PI.,  St. 
Lawrence  .\ve.  to  Cottage  Grove  Ave..  29 
drains ;  700  ft.  in  length ;  average  depth  8  ft. 
93d  St..  St.  Lawrence  .A.ve.  to  Cotage  Grove 
Ave.,  30  drains ;  approximating  700  Hn.  ft. ; 
average  depth  9  ft.  Lyon  .Ave..  93d  St.  to 
Cottage  Grove  Ave..  12  drains:  approximating 
200  ft.  in  length  ;  average  depth  9  ft.  Evans 
.Ave..  93d  St.  to  Lyons  Ave.,  16  drains;  ap- 
proximating .300  ft.  in  length;  average  depth 
8  ft.  Estimated  cost  for  w-hole  svsteni  $17  - 
137.80.  .  f    ■ 

4*Board  of  Water  Commissioners.  Mattoon. 
111.,  will  receive  bids  until  4  p.  m.,  October  5^ 
for  excavating  for  laying  and  backfilling  2,- 
200  ft.  of  6-in.  cast  ircm  water  main  and  set- 
ting five  fire  hydrants.  C.  J.  James  is  Secy, 
of  the  water  works. 

The  .American  Engineering  &  Construction 
Co.,  .)9  Clark  St.,  Chicago,  111.,  has  been 
awarded  the  contract  for  the  construction  of 
the  intake  crib  and  screen  tower  for  the  Wa- 
ter Co.,  Louisville,  Ky.,  for  $69,800.  The 
work  includes  concrete  intake  tower,  with  all 
necessary  screens,  sluice  gates,  operating 
mechanism  and  four  line  of  48-in.  pipe  to  con- 
nect   pumping    station.      Bids      were     opened 


Sept.  27. 

Plans  and  specifications  for  a  reservoir  and 
water  works  system  for  the  citv  of  McLeans- 
boro,  111.,  to  cost  not  more  than  $16,000  have 
been  submitted  to  the  citv  council  bv  G  C 
Harvey  of  Mount  Carmcl,  111.  The  proposi- 
tion will  be  submitted  to  a  vote  of  the  peoole 
about  Nov.  1. 

The  board  of  local  improvements  of  Dixon 
111.,  has  rejected  all  bids  for  the  construction 
of  the  N.  Ottawa  Ave.,  sewer.  The  work  will 
be  readvertised. 

Plans_  and  specifications  have  been  prepared 
by  E.  K  Wilson  of  Elgin,  HI.,  for  the  instal- 
lation of  a  complete  sewer  system  in  Dundee. 
III.  About  15.000  lin.  ft.  of  pipe  will  be  used 
ranging  in  size  from  8-in.  to  15-in.  in  diam- 
l'.f'..:A  ^  system,  it  is  estimated,  will  cost 
$10,4.50. 

The  East  Moline,  111.,  board  of  local  im- 
provements decided  to  accept  the  estimate 
furnished  by  City  Engineer  H.  G.  Paddock 
.ot  Molinc  on  the  proposed  extension  of  the 
sewer  system  in  that  city.  The  estimated  cost 
ot  t be  new  sewer  is  $50,000  and  its  len<nh 
will  be  seven  miles.  '     =" 

Indiana. 

•!.Rids  will  be  received  l>y  the  Town  Board 
c.    '  :.rt   Fulton,   Ind.,   until   October  5,  for  a 

msjlied  thus  ^  indicate  work  now  open  for  bids. 


sewer  in  Market  St.  and  Jackson  St.  including 
four  catch  basins.     Webster  Marlott  is  Clerk. 

The  Marion  County  Construction  Co.,  In- 
dianapolis, Ind.,  has  been  awarded  a  con- 
tract in  Indianapolis  for  the  construction  of 
the  Parkway  sewer  for  $2  per  lin  ft. 

The  Sheehan  Construction  Co.,  of  Indian- 
apolis, Ind.,  has  been  awarded  the  contract 
by  that  city  for  the  construction  of  a  sewer 
in  the  alley  betw-een  Spruce  and  Eveson  Sts. 
Bids  were  opened  Aug.  19. 

The  board  of  public  works  of  Indianapolis, 
Ind.,  has  awarded  a  contract  to  Manlev- 
O'Donnel!  Co.,  of  that  city  for  the  construc- 
tion of  a  local  sewer  in  the  alley  east  of  Olive 
St.     Bids  were  opened  Aug.  19. 

The  city  council  of  Connersville,  Ind.,  re- 
ceived the  following  low  bids  for  different 
work  in  connection  with  the  installation  of 
the  new  water  system :  Reservoir,  Philip  Hip- 
skin  &  Sons,  $6,130.  Pumping  Station,  Philip 
Hipskin  &  Sons,  $5,731.  Removing  old  ma- 
chinery. Philip  Hipskin  &  Sons,  $2,100.  Lay- 
ing water  pipe,  Neal  &  Stoll,  $6,900.  By  Pas's, 
Philip  Hipskin  &  Sons,  $248.  Drilling  wells, 
William  Fox,  $890.  Electric  motors,  Wagner 
Electric  Co.,  $1,362.  Centrifugal  unit.  W.  T. 
Johnson  Co.,  $550.  Steam  turbine  and  genera- 
tor, Westinghouse  Electric  Co.,  $5,775.  Tubu- 
lar boiler,  Brownell  Co.,  $8-38.  Deep  well 
pumps.  Roth  Mfg.  Co.,  $2,200.  Well  houses, 
R.  G.  Wait  &  Son,  $545. 

Iowa. 

The  city  of  .\dair,  la.,  contemplates  con- 
structing a  system  of  water  works,  and  will 
hold  an  election  some  time  in  October  to  vote 
upon  the  proposition. 

Bids  for  the  sewer  and  water  mains  in  the 
southwest  section  of  Davenport,  la.,  from 
15th  to  22d  Aves.,  and  1st  to  7th  Sts.,  includ- 
ing an  outlet  through  the  city  park  connecting 
with  the  Hawk  Hollow  sewer,  were  opened 
Sept.  24  by  City  Engineer,  Clark  G.  Anderson, 
as  follows :  Keys  and  MacXamara.  LaSalle, 
111.  The  contract  was  awarded  to  the  lowest 
bidder.  Sewer,  $19,319;  water,  $10,710; 
combined,  $30,029.  C.  A.  Berglund,  Moline, 
111.— Sewer,  $13,785;  water,  $9,984;  combined, 
$23,769.  F.  E.  Kaminiski.  Watertown,  Wis. — 
Sewer,  $16,196;  water,  $8,500;  combined, 
24,696.  P.  J.  Ryan,  St.  Paul,  Minn.— 
Sewer,  $16,629;  water.  $9,500;  combined, 
$26,130.  E.  R.  Harding,  Racine,  Wis.— 
Sewer,  $14,369;  water,  $10,000;  combined, 
24,369. 

The  city  council  of  Dubuque,  la.,  has 
awarded  the  contract  for  the  construction  of 
the  sanitary  sewer  in  Grandview  Ave.,  and 
South  Dodge  St.,  to  W.  T.  Hassett. 

P.  V.  Clarke  has  secured  the  contract  for 
rebuilding  the  water  system  of  the  C.  &  N.  W. 
Ry.  at  ^Iarshalltown,  la.  Work  will  be  com- 
menced at  once. 

W.  A.  Edgar  of  Cedar  Rapids,  la.,  was  the 
successful  bidder  for  the  contract  of  laving 
sewer  in  Cedar  Falls,  la.,  at  $1,800. 

The  council  of  Hawarden,  la.,  has  awarded 
the  contract  for  constructing  the  sewerage 
system  in  the  citv  to  Roberts  &  Few  of  Brook- 
ings, S.  Dak.,  for  $16,914.  Other  bids  were  re- 
ceived as  follows :  Lewis  &  Leader,  Sioux 
City,  $16,982;  J.  J.  Donnegan  of  Shenandoah, 
$17,595;  Turner  Improvement  Co.  of  Des 
Moines,  $17,997 ;  Tilby  Bros,  of  Emmetsburg, 
$19,000. 

At  a  recent  meeting  of  the  Logan  Improve- 
ment League  of  Des  Moines.  la.,  plans  were 
completed  for  a  sewer  in  East  Des  Moines  ex- 
tending from  the  Des  Moines  River  to  Hull 
Ave.,  a  distance  of  three  miles. 
^  Hans  Berkland  of  the  firm  of  Anderson  & 
Co.  of  Vincent,  was  the  successful  bidder  for 
putting  in  the  two  sewers  for  the  city  of 
Eagle  Grove,  la.,  for  67  cts.  and  $1.59  per  lin. 
ft. 

The  bids  for  the  construction  of  the  pro- 
posed 12-in.  sewer  main  from  the  intersection 
of  Brooks  St.  and  Illinois  Ave.  in  Essex,  la., 
to  the  river  were  as  follows :  Guv  E.  Smith  of 
Indianola.  la.,  $3,995:  O.  Farrel'l  Contracting 
Co.  of  Dubuque,  la.,  $3,888 ;  W.  D.  Yeager  of 
Pella,   la.,  $3,781;  J.  A.  McLaughlin  of   Red 
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Oak,  $3,755,  and  J.  J.  Dunnegan,  $3,402.     The 
contract  was  awarded  to  the  lowest  bidder. 

Contract  for  sewers  in  Charles  City.  la.,  has 
been  awarded  to  R.  C.  Delahunt  of  Cedar 
Rapids.  la.  The  city  is  asking  for  bids  for 
the  construction  of  another  sewer  on  Jackson 
and  Cedar  Sts. 

J.  R.  McCormick,  Fort  Dodge,  Iowa,  has  re- 
ceived the  contract  from  the  city  of  Hampton, 
la.,  for  the  construction  of  a  sewage  disposal 
plant  and  a  reservoir  for  $4,500.  Bids  were 
opened  Sept.  26. 

Kansas. 

Plans  are  being  formulated  for  the  construc- 
tion of  a  waterworks  system  for  Mulvane, 
Kan.  The  city  recently  held  a  bond  election 
and  voted  the  issuance  of  bonds  in  the  sum 
of  $30,000  to  finance  the  building  of  the  plant. 

The  commissioners  of  Kansas  City,  Kan., 
have  rejected  all  bids  for  the  steel,  cement  and 
crushed  rock  to  be  used  in  the  construction 
of  a  $60,000  filtration  plant  at  the  waterworks, 
as  being  too  high.  The  entire  construction  will 
be  done  by  the  city. 

The  residents  of  the  south  and  east  portions 
of  Topeka,  Kan.,  are  planning  to  present  be- 
fore the  city  commission  a  petition  asking  for 
the  creation  of  a  benefit  district  for  the  build- 
ing of  a  sewer  system  along  the  bed  of  the 
Shunganunga  creek,  draining  the  south  and 
west  portions  of  the  city.  W.  J.  Rickenbacher 
is   interested. 

Kentucky. 

4>Bids  will  be  received  for  a  1.000,000-gal. 
steam  turbine-driven  centrifugal  pump  until 
11  a.  m.,  Oct.  11,  by  the  Louisville  Water  Co., 
439  Third  St.,  Louisville,  Ky.  Each  proposal 
must  be  accompanied  by  a  certified  check  for 
$2,000.  Theodore  A.  Leisen,  Chief  Engineer 
and  Superintendent. 

•J»Bids  will  be  received  at  the  office  of  the 
Louisville  Water  Co.,  439  Third  St.,  Louis- 
ville, Ky.,  until  11  a.  m.  Oct.  11  for  one  water 
tube  boiler.  Each  proppsal  must  be  accompa- 
nied by  a  certified  check  for  $2,000.  Theo- 
dore \.  Leisen,  Chief  Engineer  and  Superin- 
tendent. 

•J«Bids  will  be  received  until  noon,  Oct.  21, 
by  Commissioners  of  Sewerage,  605  Equitable 
Bldg..  Louisville.  Ky.,  for  the  construction  of 
Section  "B,"  Frankfort  Ave.  Sewer,  Contract 
No.  74.  The  work  consists  mainly  of  the  con- 
struction of  1.870  ft.  of  vitrified  pipe  drain, 
ranging  in  size  from  12  in.  to  24  in.,  and  1,870 
ft.  of  8-in.  sewer,  about  1,870  ft.  of  earth  ex- 
cavation, depth  of  cut  9  to  11  ft.;  about  350 
cu.  yds.  of  rock  excavation  and  15  cu.  yds.  of 
concrete  masonry.    J.  B.  F.  Breed  is  Engineer. 

The  City  Council  of  Owensboro,  Ky.,  has 
passed  an  ordinance  appropriating  $20,000  for 
the  erection  of  a  water-softening  plant. 

George  Gardner  and  Will  Noble,  of  Padu- 
cah,  Ky.,  have  secured  a  $40,000  contract  for 
the  laying  of  seven  miles  of  sewer  for  the 
city  of  Newport.  Ark. 

Louisiana. 

Mayor  R.  Lafleur,  of  Eunice,  La.,  has  rec- 
ommended to  the  town  council  that  an  elec- 
tion be  called  on  the  proposition  to  sell  the 
municipal  water  plant  to  a  company  that  will 
install  an  electric  lighting  plant  in  connection. 

Maryland. 

The  Cambridge  Water  Co.,  of  Cambridge, 
Md.,  has  made  public  plans  for  increasing  the 
water  supply  of  Cambridge.  The  company 
plans  to  erect  a  duplicating  plant,  bore  larger 
wells  and  put  in  compound  duplex  pumps. 

The  citizens  of  Western  Port,  Md.,  on  Sept. 
27  voted  the  issuance  of  bonds  for  the  public 
improvements  as  follows :  For  issuance  of 
$75,000  water  works  bonds  :  for  $10,000  for  es- 
tablishing sewerage  system  and  laying  sewers ; 
for  SlO.iHiii  for  street  paving;  for  $5,000  for 
new  bridge  across  river. 

The  city  council.  Mayor  J.  McP.  Scott,  Citv 
Attorney  A.  C.  Strite,  William  J.  Witzen- 
bacher,  and  City  Clerk  Edgar  Mumma,  of 
Hagerstown.  Md..  recently  made  a  tour  of 
inspection  of  the  mountain  reservoirs  and  the 
watershed  with  a  view  of  discovering  addi- 
tional sources  of  water  supply  for  the  city. 

A  contract  for  the  erection  of  a  portion  of 


the  city  sewerage  work,  Baltimore,  Md.,  has 
been  awarded  to  B.  F.  Sweeten  for  $67,371. 
The  Dietz  Engineering  Co.  has  received  a 
portion  of  the  same  work,  amounting  to  $17,- 
360. 

Michigan. 

The  Water  Board  of  Manistee,  Mich.,  has 
decided  to  tunnel  the  river  for  the  purpose  of 
laying  a  main  across  the  river.  The  tunnel 
will  be  located  at  the  foot  of  Pine  St.,  and 
will  be  5  ft.  in  diameter  and  24  ft.  below  the 
level  of  the  river.  The  cost  to  the  city  for 
this  work  will  be  approximately  $7,000.  The 
David  West  Construction  Co.,  of  Milwaukee, 
Wis.,  has  the  contract. 

The  common  council  of  Hartford,  Mich., 
has  awarded  to  M.  C.  Mortimer,  Edward 
Hickey  and  Oscar  Martin  the  contract  for  lay- 
ing the  new  Hartford  water  mains  for  a  lump 
sum  of  $2,417. 

The  city  of  Stoughton,  Mich.,  is  consider- 
ing the  purchase  of  the  Yahara  river  water 
power,  now  owned  by  the  Stoughton  Milline 
Co.     The  property  is  valued  at  about  $17,000. 

Minnesota. 

North  Fond  du  Lac,  Minn.,  is  considering  the 
proposition  to  buy  the  village  water  works  sys- 
tem. The  Sand  Rock  Water  Co.  has  offered 
its  holdings  to  the  village. 

The  water  and  sewer  extensions  for  the  city 
of  Cloquet,  Minn.,  have  been  awarded  to  the 
Pastoret-Lawrence  Co.,  of  Duluth,  Minn.  The 
work,  it  is  estimated,  will  cost  $40,000. 

Frank  A.  Bowman  has  completed  the  plans 
for  the  proposed  sewer  system  for  Gilbert. 
Minn.  As  now  planned,  the  system  calls  for 
the  installation  of  a  spreading  filter,  a  settling 
tank,  and  4i,000  ft.  of  pipe,  a  septic  tank.  The 
specifications  for  the  system  will  be  completed 
by  Prof.  F.  H.  Bass  of  the  State  L'niversity 
at  Minneapolis. 

Missouri. 

4«Bids  will  be  received  by  the  Board  of  Fire 
and  Water  Commissioners,  Kansas  City.  Mo., 
until  2  p.  m.,  October  13.  for  the  construction 
of  an  intake  pier  on  the  banks  of  the  Missouri 
River  near  the  water  supply  pumping  station 
of  said  city  at  Quindaro,  Kan.  E.  B.  Harring- 
ton is  Secretary  of  the  Board. 

*J*City  Clerk  William  Warden.  Neosho.  ?iIo., 
will  receive  bids  until  8  p.  m.,  Nov.  1.  for  fur- 
nishing material  and  constructing  a  system  of 
sewers  for  Sewer  District  No.  1.  Plan's  and 
specifications  are  on  file  at  the  City  Clerk's 
office.  A  certified  check  of  $500  is  required. 
F.  J.  Bigham,  Mayor. 

Bids  will  soon  be  called  for  by  the  city  of 
Warrenton.  Mo.,  for  the  drilling  of  a  deep 
well  for  the  city's  water  supply.  Estimated 
depth  400  to  500  ft.  Diameter.  S  in.  Specifi- 
cations may  be  seen  in  the  office  of  the  City 
Clerk,  Warrenton,  Mo.,  or  may  be  secured 
from  the  engineers,  Fuller-Coult  Co.,  Chemi- 
cal Bldg.,  St.  Louis,  Mo. 

The  citizens  of  Columbia,  Mo.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $125,- 
000  for  extension  and  improvement  of  the 
municipal  water  and  light  plant. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  ordered  prepared  an  ordinance  for 
the  construction  of  a  system  of  sewers  in  Dis- 
trict No.  112,  which  embraces  practically  all 
of  the  territory  in  the  vicinity  of  Bartlett  Park 
and  the  new  residence  district  known  as  The 
Highlands.  The  svstem  will  cost  between 
$7,000  and  $8,000. 

Nebraska. 

Joseph  E.  Bortenlanger.  of  Omaha,  Neb., 
has  been  awarded  five  of  the  eleven  contracts 
by  the  City  Council  of  Pella,  la.,  for  the 
work  and  material  for  the  town's  new  $80,000 
water  and  lighting  systems.  Mr.  Bortenlan- 
ger's  contract  amounts  to  $42,644. 

The  State  Board  of  Public  Lands  and  Build- 
ings has  finally  decided  to  permit  the  city  of 
Grand  Island,  Neb.,  to  obtain  bids  for  the 
construction  of  both  the  state's  portion  and 
the  citv's  portion  of  a  sewer  which  the  last 
Legisla'ture  appropriated  $10.iiOO  to  build.  It 
is  said  the  city  will  put  $8.0"0  into  the  work. 
One  thousand  feet  of  the  sewer  will  be  on 
state  land  and  8.500  ft.  within  the  limits  of  the 


city  of  Grand  Island.  The  Consolidated  En- 
gineering Co.,  of  Omaha,  Neb.,  has  prepared 
plans  for  the  work. 

New  Mexico. 

The  Augua  Pure  Water  Co.,  of  East  Las 
Vegas,  N.  M.,  has  let  a  contract  to  M.  M. 
Sundt  for  the  construction  of  a  dam  across 
the  mouth  of  Peterson  Canyon  in  the  vicinity 
of  Hot  Springs  Canyon.  The  new  storage 
reservoir  will  hold  some  60,000  gal.  of  water 
and  will  be  used  as  a  feeder  to  the  present 
city  reservoir.  It  will  be  constructed  of  con- 
crete. 

New  Jersey. 

^Bids  will   be  received   until  8   p.   m..   Oct. 

10,  by  William  C.  Burroughs.  City  Clerk,  .A.S- 
biiry  Park,  N.  J.,  for  the  construction  of  50 
manholes  and  29  flush  tanks  in  connection  with 
its  sewer  system. 

New  York. 

^•Bids  will  he  received  until  8  p.  m.,  Oct. 
21,  by  J.  A.  Riley.  Village  Clerk,  Westfield, 
N.  Y.,  for  approximatelv  35.194  lin.  ft.  of  8-in. 
pipe;  9,704  ft.  of  10-in.';  5.377  ft.  12-in. ;  2,615 
ft.  18-in.;  1,460  ft.  20-in. ;  .3,108  ft.  24-in.  pipe; 
143  manholes;  23  flush  tanks;  one  disposal 
plant. 

•J-Bids  will  be  received  until  2  p.  m..   Oct. 

11.  by  Percy  L.  Lan,  President  of  the  Board 
of  Managers,  Craig  Colony  for  Epileptics, 
Sonyea,  N.  Y..  for  the  alterations  to  the  sew- 
age disposal  plant  at  Craig  Colony  for  Epilep- 
tics. Sonyea.  X.  Y.  Drawings  and  specifica- 
tions may  be  consulted  and  blank  form  of 
proposal  obtained  at  Craig  Colony  for  Epilep- 
tics. Sonyea,  N.  Y.,  and  at  the  office  of  the 
State  Architect.  Complete  sets  of  plans  and 
specifications  will  be  furnished  to  prospective 
bidders  upon  reasonable  notice  to  and  in  the 
discretion  of  the  State  Architect,  Franklin  B. 
Ware.  .-Mbany,  N.  Y. 

The  Board  of  Water  Commissioners  of 
Coxsackie.  N.  Y.,  is  making  plans  for  enlarg- 
ing the  village  water  supply  in  order  to  meet 
the  increasing  demand  for  water. 

The  Common  Council  of  Geneva.  N.  Y.,  has 
voted  to  submit  to  the  taxpayers  four  proposi- 
tions for  the  improvement  of  the  water  sup- 
ply system  on  Oct.  18,  as  follows :  To  lay  an 
intake  oipe  and  enlarged  main  at  an  estimated 
cost  of  $57,000;  to  build  a  reservoir  of  2,000,- 
000-gal.  capacity,  estimated  cost  $30,000;  to  in- 
stall pumps,  estimated  cost  $.35,000,  and  to 
build  a  filtration  plant,  estimated  cost  $10,000. 
The  Board  of  Contract  and  Supply  of  Troy, 
N.  Y..  has  awarded  to  the  McDonough  Con- 
struction Co..  the  contract  for  the  construc- 
tion of  two  sewers  in  the  .-Mbia  District  -for 
$945  and  for  the  construction  of  a  sewer  in 
Ford  Ave.  for  $2,612. 

North  Dakota. 
^•Bids  will  he  received  until  5  p.  m.,  Octo- 
ber -5,  by  E.  R.  Orchard,  City  .Auditor,  Fargo, 
N.  Dak.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  12-in. 
lateral  sewer  on  Fourteenth  St.  from  alley 
between  First  and  Second  Aves.  to  Northern 
Pacific  .\ve.  in  Sewer  District  No.  2. 

4«Bids  will  be  received  until  5  p.  m.,  Octo- 
ber 5.  by  E.  R.  Orchard,  City  Auditor, 
Fargo,  N.  Dak.,  for  the  construction  and 
materials  of  a  12-in.  lateral  sewer  in  Fifth 
Ave.  from  14th  St.  to  15th  St.  in  Sewer  Dis- 
trict No.  3. 

•J«Bids  will  be  received  until  5  p.  m..  October 
5.  by  E.  R.  Orchard,  City  Auditor,  Fargo,  N. 
Dak.,  for  furnishing  all  materials  and  labor 
for  the  construction  of  a  12-in.  lateral  sewer 
on  12st  St.  north  from  Ninth  .A.ve.  to  10th 
Ave.   in   Sewer  District   No.   1. 

The  city  council  of  Carrington,  N.  Dak., 
has  let  the  contract  for  a  sewer  system  for 
Carrington  to  Gilbert  Haggart  of  Fargo,  N. 
Dak.,  for  $.52,534.  The  same  bidder  also  se- 
cured the  contract  for  putting  in  about  _lo 
blocks  of  water  main  extensions  for  $7,2.5-3. 
Ohio. 
^•Bids  will  be  received  until  noon,  October 
7,  bv  Director  of  Public  Service,  Youngs- 
towii,  O.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  sewer 
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in  Uiiising  Ave.,  between  Emma  and  Oak  St. 
W.  H.  McMillin  is  Clerk. 

4.Bids  will  be  received  until  noon,  October 

by  Director  of   Public   Service,  Columbus, 

for    the    construction    of    the    following 

Sewer    in    Grace    St.    from    Eldon 

Harris    Ave.     Sewer    in    the    alley 
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file  in  the  office  of  the  City  Engineer.    A  certi- 
check    for    $5,000   must   accompany   eacn 


fied 
bid 
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sewers : 
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Ave. 
Pal- 
allev 


October 


west  of  Oakley  Ave.,  from  SuUivant 
to  the  alley  south  of  Broad  St. ;  Ray  St 
metto  St.,  allev  north  of  Palmetto  St.: 
north  of  Plum  St.;  alley  north  of  Parmola 
St  and  the  allev  north  of  Louden  St.,  from 
the  alley  west  of  Oakley  Ave.  to  Park  Ave.; 
Logan  St  from  the  alley  west  of  Oakley  .A.ve. 
to  Park  Ave;  Park  .\ve.  from  Logan  St.  to 
Fremont  St..  Fremont  St..  from  Park  .\ve. 
to  the  allev  west  of  Eureka  .\ve. :  alley  west 
of  Eureka' Ave.,  from  Fremont  St.  to  a  point 
opposite  lot  No.  3L  Belleaire  Addition;  and 
the  alley  west  of  Park  Ave.,  from  Fremont 
St.  to  a  point  opposite  lot  No.  95,  Belleaire 
Addition.  Sewer  in  Richardson  Ave.,  from 
Grace  St.  to  the  alley  north;  the  alley  north 
of  Grace  St..  from  Richardson  Ave.  to  Bur- 
gess Ave.;  the  allev  west  of  Burgess  .^ve., 
from  Grace  St.  to  the  alley  north:  the  alley 
north  of  Grace  St.  from  Burgess  Ave.  to  the 
allev  west  of  Ogden  .Ave.:  the  alley  west  of 
Ogden  Ave.  from  Grace  St.  to  Steele  Ave.: 
and  Ogden  Ave.,  from  the  alley  north  of 
Grace  St.  to  Steele  Ave. 

•{•Bids  will  be  received  until  noon,  Oct.  11, 
by  Director  of  Public  Service,  Circleville.  O., 
for  a  $4,000  storm  water  sewer  vitrified  or 
reinforced  concrete;  30  in.  diameter,  1.800  ft. 
long.  Official  advertisement  of  the  work  will 
be  found  elsewhere  in  this  issue. 

+Bids  will  be  received  by  the  Director  of 
Public  Service,  W.  H.  McMillin,  Clerk, 
Youngstown.  O.,  until  12  o'clock  Oct.  7,  for 
furnishing  the  necessary  labor  and  materials 
for  sewering  Commerce  St.,  between  Cham- 
pion St.  and  Walnut  St. 

4«Bids  will  be  received  until  noon,  Oct.  7, 
by  Director  of  Public  Service,  W.  H.  McMil- 
lin, Clerk,  Youngstown,  O..  for  the  necessary 
labor  and  material  for  the  sewering  of  Logan 
Ave.,  between  Broadway  and  the  city  limits. 

4»Bids  will  be  received  until  11  a.  m..  Oct. 
l-'i,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  laying  sewer  pipe  on  North 
Woodland  road  in  accordance  with  plans_  and 
specifications  on  file  at  the  office  of  Frank 
R.  Lander,  County  Surveyor. 

Goulrl  &  Mayliach  of  Collinwood,  O.,  have 
been  awarded  a  contract  by  the  village  of  Not- 
tingham. O.,  for  the  construction  of  a  sanitary 
sewer  in  Sackett  .\ve.,  from  the  West  Cor- 
poration line  to  a  point  L25(i  ft.  east  of  Moses 
.•\ve.    Bids  were  opened  Sept.  24. 

The  Kennedy  Heights  Business  Men's  Club 
of  Kennedy  Heights,  a  suburb  of  Cincinnati, 
is  planning  a  campaign  in  the  interest  of  a 
proposed  issue  of  $1-50,000  by  the  village  coun- 
cil tf)  provide  a  village  sewerage  system. 

.•\dvices  from  .Vkmn,  O..  state  that  it  is 
proposed  to  extend  the  Maple  .\vc.  storm 
water  sewer  from  Edgewood  Ave.  to  Diagonal 
road.  A  resolution  for  the  issuance  of  $1,000 
nf  bonrls  for  this  purpose  has  been  introduced 
ill  the  council. 

The  city  council  of  Cleveland,  O.,  has 
aiilhrifized  the  issuance  of  bonds  in  the  sum  of 
$|(in.iiiiO  for  pumps  at  the  Kirlland  St.  station 
and  to  extend  service  to  the  South  End  and 
Warrensville. 

Oklahoma. 

+Tbc  Biiard  of  Trustees  of  Mannsville, 
Okla.,  will  receive  bids  until  5  p.  m.,  Oct.  10, 
for  the  conslruclion  of  a  water  system.  The 
system  will  imliiile  well,  reservoir,  tank  and 
lower,  pumps  and  pump  house,  and  about  four 
miles  of  mains.  .\  certified  check  of  $500  is 
required  with  each  bill.  L.  J.  Myers  is  City 
l'"ngineer. 

4«Rids  will  be  received  by  Chas.  Wheeler, 
Jr.,  City  Clerk  of  Muskogee,  Okla.,  until  5 
p.  m.,  Oct  IT,  for  the  construction  of  a  storm 
sewer  in  District  No.  12.  The  work  will  con- 
sist of  2,000  cu.  yds.  brick  or  concrete  ma- 
sonry in  3  to  5  ft.  sewers;  20,000  cu.  yds.  of 
excavation;  10,000  ft.  of  pipe,  r.iniiiiig  in  si-i- 
from  12-in.  to  3.3-in.  and  all  iHoi>>ary  niair- 
'    !'S  and  other  appurtenances.     I'lans  are  on 


4.Bids  will  be  received  until  0  p.  m., 
17  by  Charles  Wheeler,  Jr.,  City  Clerk,  Mus- 
kogee Okla.  for  the  construction  of  storm 
sewers-  2,000  cu.  vds.  of  brick  or  concrete 
mrsonrv  iA  3-ft.  to  5-ft.  sewers;  20  000  cu..yds. 
of  excavation;   16,000  ft.  of  12  to  3.3-in.  pipe 

The  citv  council  of  Muskogee.  Okla.,  has  ae- 
oided  to' employ  Alexander  Potter,  Civil  Ln- 
''ineer,  New  York,  N.  Y..  to  prepare  plans  for 
an  improved  water  supply  and  sewage  dis- 
posal works.  .,,  „,  ,  ,  „^ 
I  Y  McFarland  of  Bartlesville.  Okla.,  has 
received  a  contract  in  Havener,  Okla  for  in- 
stalling a  w^aterworks  system  to  cost  $oU,UUU. 

The  citizens  of  Eldorado.  Okla.,  have  voted 
in  favor  of  the  construction  of  a  municipal 
water  plant.    Bids  will  be  advertised  for. 

The  citv  council  of  Muskogee,  Okla.  has  _ 
voted  to  approve  the  report  of  the  joint  Com- 
mercial club  and  council  committee  which  has 
been  working  to  secure  for  the  city  an  im- 
proved water  supply  and  sewage  disposal 
works  of  sufficient  capacity  to  provide  for  the 
wants  of  the  citv  when  it  attains  a  population 
of  100.000. 

Oregon. 
The    citv    of    Portland,    Ore.,    contemplates 
constructing  a  sewer  for  the  South  East  Side, 
known  as  the  East  27th  St.  district.     City  En- 
''ineer   J    W.   Morris   has   estimated   the   cost 
of  the  sewer  at  $146,34.3.    The  district  includes 
Clinton,  from  Marguerite  .Ave.  to  East  Thirty- 
fifth   St.:  Ellsworth,  from  East  Forty-first  to 
East  Twenty-sixth ;  Clinton,  from  East  Forty- 
first  to  East  Twenty-seventh;  Taggart,   from 
East  Forty-first  to  Richmond  .Addition;  Ivon, 
from  East  Forty-first  to  Richmond  Addition; 
Fast    Fortv-first    St.,    from    Division   to    Ells- 
worth; East  Thirty-seventh,  from  Division  to 
Ellsworth;  Marguerite  Ave.,  from  Division  to 
East  Thirty-fifth,  from  Division  to 
Greenwood  Ave.,  from  Division  to 
East  Thirty-third,  from  Division  to 
East  Thirty-second,  from  Division 
to  Ellsworth ;  East  Twenty-seventh,  from  Di- 
vision to  Ellsworth. 

Pennsylvania. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct.  12, 
by  Sewer  Committee,  Norristown,  Pa.,  for  the 
construction  of  a  sanitary  sewer  in  Pine  St. 
Plans  and  specifications  may  be  obtained  of 
S.  Cameron  Carson,  Engineer  of  the  Bor- 
ough. 

.Advices  from  Towaiida.  Pa.,  are  to  the 
effect  that  the  Meshoppen  Borough  Water  Co., 
which  for  some  time  has  contemplated  build- 
ing a  new  dam  at  its  intake  pipe  on  the  Little 
Mcshoppen  Creek,  has  decided  to  make  the 
improvement  this  fall.  The  dam  will  be  con- 
structed of  concrete  and  will  have  a  capacity 
of  500,000  gals. 

.\  movement  has  been  started  by  a  number 
of  taxpayers  of  York.  Pa.,  to  build  a  munici- 
pal waterworks.  .'V  committee  has  been  ap- 
pointed to  inaugurate  plans  for  the  holding 
of  a  series  of  mass  meetings.  The  committee 
consists  of  Rev.  J.  J.  Stauffcr.  chairman ;  D. 
E.  Brenneman,  secretary :  O.  J.  Dwterer. 
Henry  Rauth  and  George  Roe. 

City  Engineer  J.  Monroe  Smith  of  McKees- 
port.  Pa.,  has  been  instructed  by  the  city  coun- 
cil to  employ  a  sufficient  number  of  men  and 
proceed  at  once  in  the  preparation  of  plaits  for 
a  sewer  system  at  a  cost  not  to  exceed  $"1,000. 
The  city  council  of  Carlisle,  Pa.,  has  passed 
an  ordinance  authorizing  a  special  election  to 
be  held  the  third  Tuesday  of  February,  1911, 
to  vote  on  a  bond  issue  of  $09,000  for  a  main 
sewer,  sewage  disposal  plant  and  two  sur- 
face drainage  systems. 

South  Dakota. 


Ellsworth : 
Ellsworth ; 
Ellsworth : 
Ellsworth  ; 


The  city  engineer  of  Aberdeen.  S.  D.,  has 
'.'resented  the  preliminary  plans  for  the  sewer 
out  south  through  the  Moccasin,  to  the  city 
council.  The  plans  include  an  estimate  of 
about  $75,000. 

Texas. 

•J«Bids  will  be  received  until  H  a.  m.,  Oct. 
-■^.   '■■:    P.   W.   Guiney.   Constructing  Ouarter- 


master.  Fort  Sam  Houston,  Texas,  for  the 
following  separate  jobs:  Construction  of  a 
3OO,000-gal.  steel  tank  and  trestle,  and  the  con- 
struction of  an  extension  to  water  distributing 
system  at  Fort  Sam  Houston,  Texas. 
'  The  city  council  of  Rogers,  Bell  County, 
Tex.,  has  adopted  an  ordinance  calling  an  elec- 
tion to  be  held  Oct.  18  by  the  voters  for  the 
purpose  of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $14,000  for  the  installation  of  a 
system  of  water  w^orks.  J.  D.  King  is  Mayor. 
'  The  Lueders  Water  &  Supply  Co.,  of  Lue- 
ders,  Tex.,  has  been  incorporated  with  a  cap- 
ital stock  of  $30,000.  The  incorporators  are 
C.  H.  King,  G.  L.  Straughan  and  Charles 
Stifflemire. 

The  city  of  Georgetown,  Tex.,  will  hold  an 
election  Oct  17  to  vote  on  the  issuance  of 
bonds  in  the  sum  of  $45,000,  of  which  $13,500 
will  be  used  for  the  purchase  of  the  water 
works  and  light  plant  from  Coler  &  Co.,  of 
New  Y'ork,  and  the  remainder  will  be  used  for 
betterment  and  improvement  of  the  plant 

The  city  council  of  Ballinger.  Tex.,  has 
ordered  an  election  for  Oct.  16  to  determine 
whether  the  citv  shall  issue  $20,(i(i(l  water 
works  bonds.  If  carried,  the  money  will  be 
used  for  the  construction  nf  a  $7,000  filtration 
system  and  the  extension  of  the  mains. 

The  citv  council  of  Snyder,  Tex.,  is  arrang- 
ing for  tlie  sale  of  $45,000  of  water  works  and 
sewerage  bonds  recently  authorized,  and  the 
proceeds  will  be  used  for  putting  in  those  pub- 
lic utilities. 

E.  L.  Norton  of  Abilene.  Tex.,  has  been 
awarded  a  contract  by  the  city  of  .'\bilene  for 
taking  up  the  present  water  mains  and  laying 
larger  ones,  work  to  begin  immediately  and  to 
be  completed  by  Nov.  15. 

The  citv  of  Dawson,  Tex.,  has  voted  to  issue 
bonds  to  "the  amount  of  $'^,000  for  the  erection 
of  a  complete  water  supply  system.  Bids  will 
be  asked  for  and  work  commenced  imme- 
diately. 

The  following  bids  were  submitted  on  Sept. 
20  to  City  Clerk  C.  W.  Fassett  of  El  Paso, 
Tex.,  for  the  construction  of  a  sewer  and 
gartjage  disposal  plant :  Section  No.  1,  Sor- 
renson  &  Morgan,  $26,980;  Section  No.  1, 
Public  Works  Engr.  Co..  $27,709;  Section  No. 

2,  W.  E.  Anderson,  $36,000;  Section  No.  2, 
Public  W'orks  Engr.  Co..  $.36,070;  Section  No. 
3    Sorrenson  &  Morgan.  $31,344;   Section  No. 

3,  Public  Works  Engr.  Co..  $31,548.  Contract 
was  awarded  as  follow-s :  Sorrenson  &•  Mor- 
gan, El  Paso,  Sections  1  and  3 ;  W.  E.  .Ander- 
son, El  Paso,  Section  2. 

F.  D.  Horton  of  Houston.  Tex.,  was  the 
lowest  bidder  for  the  construction  of  a  sewer 
from  the  intersection  of  33d  St.  and  .Avenue  P 
one-half  to  the  east  end  of  the  United  States 
military  reservation  in  Galveston,  Tex.  The 
work  includes  1,497  lin.  ft.  of  15-in.  pipe,  3.000 
lin.  ft.  of  12-in.  pipe,  735  lin.  ft.  of  8-in.  pipe, 
16  manholes  and  accessories,  and  when  com- 
pleted will  cost  $5,883. 

Virginia. 

4-Bids  will  be  received  until  1  :30  p.  m..  Oc- 
tober 25,  bv  John  T.  Hume,  Treasurer  South- 
ern Branch,  N.  H.  D.  V.  S.  National  Soldiers' 
Home,  Virginia,  for  furnishing  labor  and  ma- 
terial for  drain  pipe,  general  mess  hall  and 
barrack  company  "L"  Drying  Y'ard  inclosure. 
Ice  Storage  Room,  furnishing  and  installing 
pump  in  hospital,  steam  piping  from  power 
house  to  main  laundry  and  fire  department. 

Washington. 

•J«Bids  will  be  received  until  October  17  by 
E.  S.  Taylor,  Clerk,  Oroville,  Wash.,  for  the 
construction  of  a  water  works  system,  con- 
sisting of  a  well,  pumping  machinery,  reser- 
voir and  pipe  line. 

Canada. 

^Bids  will  be  received  by  P.  E.  Ryan,  Secy.. 
Commissioners  of  Transcontinental  Ry.,  Ot- 
tawa. Out.,  until  noon,  October  18,  for  fur- 
nishing the  equipment  of  a  round  house  at 
Lake  Superior  Junction,  Out.,  and  for  cen- 
trifugal pumps  and  motors  required  for  the 
sewage  pump  house  at  the  Winnipeg  shops. 
Winnipeg,  Man. 


Items  marked  thus  +  indicate  work  now  open  for  bids. 
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California. 

^•Bids  will  be  received  until  11  a.  m.,  Octo- 
ber 19,  by  the  Board  of  Public  Works,  Oak- 
land, Cal..  for  furnishing-  the  necessary  labor 
and  material  for  the  improvement  of  the 
northern  side  of  r2th  street  from  Fallon  St. 
to  Lake  Shore  Blvd.  Jaines  W.  Nelson  is 
.Secretary  of  the  Board. 

District  of  Columbia. 

•{•Bids  will  be  received  until  11  a.  m.,  Octo- 
lior  6,  by  Capt.  H.  L.  Pettus.  Depot  Quarter- 
ni.-ister,  Washington,  D.  C,  for  work  of  re- 
-nrfacing  roadway  at  Salisbury,  N.  C,  Na- 
tional cemetery. 

•{•Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 11,  by  Department  of  Interior.  Washing- 
ton, D.  C,  for  the  necessary  labor  and  mate- 
rial for  the  construction  of  2,000  sq.  yds.  of 
more  or  less  of  granolithic  sidewalk  around 
the  school  reserve  in  block  31,  north  addition 
to  townsite  at  Lawton,  Okla. 

Illinois. 

•{•Bids  will  be  received  until  2  p.  m.,  Octo- 
ber 11,  by  Board  of  Local  Improvements.  La- 
Salle,  III,  for  the  construction  of  the  improve- 
ment of  Chartres  St.  from  a  point  20  ft,  south 
of  the  north  line  of  Third  St.  to  the  north 
line  of  Ninth  St.  together  with  the  roadway 
of  all  street  and  alley  intersections  between 
the  points.  It  is  estimated  that  the  work  will 
include  the  following  amounts :  6,.")00  sq.  yds. 
'if  brick  pavement;  4,669  lin.  ft.  of  sandstone 
curbing,  4  ins.  thick  by  20  ins.  deep. :  12.5  lin. 
ft,  of  oak  protection  curb ;  12  catch  basins,  28 
ins.  internal  diameter  and  4  ft.  deep,  12  catch 
basin  c'overs,  2,800  cu.  yds.  of  excavation,  400 
lin.  ft.  of  trenching  and  refilling,  400  lin.  ft.  of 
-*-in.   vitrified   sewer  pipe. 

Following  low  bids  were  received  Sept.  27 
by  the  Board  of  Local  Improvements,  Chi- 
cago, 111.,  A.  V.  Standish,  Secy.,  for  the  con- 
struction of  concrete  sidewalks :  H.  A.  Lar- 
^en,  14.5  LaSalle  St..  Chicago.,  North  Ashland 
Ave.,  Lawrence,  .56.19  ft.,  south,  120  sq.  ft., 
23V2  cts.  per  ft. :  Connors  St.,  Sedgwick  St.. 
Hudson  Ave.,  100  sq.  ft.,  .34  cts.  per  sq.  ft.; 
Cottage  Grove  Ave.,  .500  sq.  ft.,  15.74  cts.  per 
ft;  South  Fifth  .-^ve.,  1.50  sq.  ft.,  24  cts.  per 
ft.;  South  41st  Court,  3,960  sq.  ft.,  13.74  cts. 
per  ft. :  North  45th  Ave.,  1.50  ft..  23  cts.  per 
ft.;  South  4.5th  Court,  900  sq.  ft.,  13.74  cts. 
per  ft.;  Humboldt  Ave.,  1,.500  sq.  ft.,  15.74  cts. 
per  ft. ;  Langley  A\e..  144  sq.  ft.,  23  cts.  per 
ft;  Lincoln  Ave.,  190  sq.  ft,  19.64  cts.  per 
ft,;  M'Lean  Ave.,  450  sq.  ft.,  14.74  cts.  per 
ft;  Milwaukee  Ave.,  Lawrence  Ave.,  1,300ft., 
Miuth,  no  bids  received;  West  North  .^ve., 
7.800  sq.  ft.,  12.64  cts.  per  sq.  ft.;  Norwood 
Park  Ave.,  3,600  sq.  ft.,  18.64  cts.  per  ft; 
East  134th  St..  750  sq.  ft.,  no  bids  received; 
North  State  St.,  400  sq.  ft.  16  cts.  per 
ft.;  Sullivan  St.  313  sq.  ft,  17.74  per  ft.; 
North  Sawver  Ave..  1.50  sq.  ft.,  27  cts.  per 
ft;  South  Troy  St.,  4,100  sq.  ft.,  12.74  cts. 
per  ft.;  North  .Mbany  Ave.,  130  sq.  ft.,  24% 
cts.  per  ft;  .'Albert  Grafif,  70  LaSalle  St, 
Chicago,  South  Canal  St.,  320  sq.  ft.,  19  cts. 
per  ft;  W'est  83d  St.,  1,680  sq.  ft,  19  cts. 
per  ft.;  South  Halsted  St.,  3,-500  sq.  ft,  17 
cts.  per  ft.;  Deniling  &  Wendt  84  LaSalle  St., 
Chicago.  North  Californa  Ave.,  720  sq.  ft., 
15.7  cts.  per  ft. 

Indiana. 

•{•The  Board  of  Pviblic  W'orks  of  Indian- 
apolis, Ind.,  will  receive  bids  until  10  a.  m., 
Oct.  12,  for  the  improvement  of  Elder  .\ve., 
from  the  north  line  of  Michigan  St.  to  south 
property  line  of  Calvelage  St.,  by  grading  and 
paving  the  sidewalks. 

^Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  Ind.,  until  Oct.  12, 
for  the  improvement  of  Capitol  Ave.,  east 
side,  from  south  property  line  of  South  St.  to 
west  curb  line  of  Merrill  St.  by  grading  and 
paving  the  sidewalks. 

^At  10  a.  m..  Oct.  12,  the  Board  of  Public 


Works  of  Indianapolis,  Ind.,  will  receive  bids 
for  the  improvement  of  New  Jersey  St.  from 
the  south  line  of  McCarty  St.  to  north  curb 
line  of  Prospect  St.,  by  grading  and  paving 
the  sidewalk. 

4»The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  will  on  Oct.  12  receive  bids  for  the 
improvement  of  30th  St.  from  east  curb  line 
Sutherland  .^ve.,  north  side,  and  from  north 
property  line  Sutherland  .Ave.,  south  side,  to 
the  Monon  R.  R.  tracks,  by  grading  and  pav- 
ing the  sidewalk. 

•{•The  Commissioners  of  Shelby  County  at 
Shelbyville,  Ind:,  will  receive  bids  until  10  a. 
m.,  Oct.  18,  for  the  construction  of  a  concrete 
culvert     G.  B.  Huntington,  auditor. 

•{•The  County  Commissioners  of  Shelby 
County,  Shelbyville,  Ind.,  will  receive  bids 
until  10  a.  m.,  Oct  22,  for  the  construction  of 
a  steel  truss  bridge  with  concrete  floor.  G.  B. 
Huntington,  auditor. 

•{•The  Conunissioners  of  .\Ilen  County,  Fort 
Wayne,  Ind.,  will  receive  bids  until  Nov.  12, 
at  10  a.  m.,  for  improvement  of  highways  in 
Maumee  township.  Geo.  W.  Lindemuth,  audi- 
tor. 

^Bids  will  be  received  until  10  a.  m.,  Oct 
12,  by  the  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  Ketcham 
St.  from  the  north  property  line  of  Walnut 
St.  to  the  south  property  line  of  10th  St.  by 
grading  and  paving  the  sidewalks. 

^Bids  W'ill  be  received  until  10  a.  m,,  Oct. 
10,  by  the  Board  of  Public  Works,  Indian- 
apolis, In'd.,  for  the  improveinent  of  first  alley 
east  of  Liberty  St.  from  north  property  line  of 
Washington  St.  to  the  south  property  line  of 
Court  St.  by  grading  and  paving  the  roadway. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
10,  by  the  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  DeFrces 
St.,  south  side,  from  east  property  line  of 
Temple  .\ve.  to  the  west  property  line  first 
alley  east  of  Temple  Ave.,  by  curbing  outer 
edges  of  roadway. 

4*Bids  will  be  received  until  10  a.  m.,  Oct. 
Ill,  by  the  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  improvement  of  Newton 
.■\ve.  from  the  east  property  line  of  Rural  .St. 
to  the  west  property  line  of  La  Salle  St.  by 
curbing  outer  edges  of   roadway. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
10,  by  the  Board  of  Public  Works.  Indian- 
apolis, Ind.,  for  the  improvement  of  first  alley 
west  of  Arsenal  .-^ve.  from  north  property  line 
of  Marlowe  .\ve.  by  grading  and  paving  the 
roadway. 

•{•Bids  will  be  received  until  10  a.  m..  Oct. 
10.  by  the  Board  of  Public  Works.  Indian- 
apolis, Ind.,  for  the  improvement  of  Elder 
Jkve.  from  the  north  property  line  of  Michigan 
St.  to  the  south  property  line  of  Calvelage 
St.  by  grading,  graveling  and  rolling  the  road- 
way. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
7.  bv  the  Commissioners  of  Johnson  County 
at  Franklin,  Ind.,  for  the  construction  of  a 
gra\^l  road  in  Union  Township.  W.  B.  Jen- 
nings is  County  .\uditor. 

Maryland. 

^Bids  will  be  received  until  U  a.  m.,  Oct 
12,  by  Board  of  .Awards,  Baltimore.  Md.,  for 
,  grading,  curbing  and  paving  with  sheet  as- 
phalt, asphalt  blocks,  vitrified  blocks  or  bitu- 
lithic.  Cokesbury  Ave.  from  York  Road  east- 
ward.    B.  T.  Fendall  is  city  engineer. 

Minnesota. 

4"Bids  will  be  received  at  the  office  of  A.  M, 
Childs,  City  Clerk,  Crookston,  Minn:,  until  8 
p.  m.,  Oct.  11,  for  the  paving  of  the  following 
described  streets :  Houston  Ave.,  its  entire 
length,  6,044.3  sq.  yds.;  S.  .A-sh.  St.,  from  its 
intersection  by  the  southerly  end  of  Houston 
Ave.  to  its  intersection  by  Third  St.,  7,143.4 
sq.  yds. ;  E.  Fletcher  St.,  from  its  intersection 
by  Broadway  to  its  intersection  by  S.  Ash  St., 
L277..5  sq.  yds.;  E.  Robert  St.,  from  its  inter- 


section by  Broadway  to  the  northerly  end  of 
the  Jerome's  .Addition  bridge.  2,34-3.7  sq.  yds.; 
E.  Second  St.,  from  its  intersection  by  Broad- 
way to  its  intersection  by  N.  -Ash  St.,  1,666.7 
sq.  yds. ;  E.  Third  St.,  from  its  intersection  by 
Broadway  to  its  intersection  by  Elm  St,  2,381 
sq.  yds.  Bids  are  desired  for  asphalt,  creosote 
blocks,  donnelite  and  granitoid  pavement  ac- 
cording to  plans  and  specifications  therefore 
in  each  case  on  file  in  the  office  of  City  Engi- 
neer J.  E.  Carroll,  and  inust  include  all  curb, 
driveways  and  other  cement  work  required  in 
connection  with  such  paving. 

New  Jersey. 

•{•Bids  will  be  received  until   II  a.  m.,  Oct. 

12,  by  Board  of  Chosen  Freeholders,  Mon- 
mouth County  at  Freehold.  N.  ].,  for  the 
construction  of  a  gravel  road  in  Monmouth 
County,  N.  J.,  under  the  provisions  of  the 
State  Aid  Road  Laws,  known  as  the  .Kdel- 
phia  and  Lakewood  Road  (Southard  Road), 
4th  Section  thereof  from  the  north  end  of  the 
Iron  Bridge  over  the  Manasquan  River  north- ' 
erly  to  the  main  County  Road  at  .Adelphia,  a 
distance  of  -5,175  ft.,  or  0.98  per  mile.  Peter 
Forman  is  Engineer  in  Charge. 

The  borough  of  Tenafly.  N.  J.,  has  awarded 
the  contract  for  the  construction  of  a  stone 
road  in  that  place  known  as  Sylvan  .Ave.,  or 
Boulevard  extending  from  the  south  borough 
line  to  the  southerly  borough  line  of  Apine. 
N.  J.,  a  distance  of  about  one  and  one-half 
miles  to  D.  N.  Snidden.  Bids  were  opened 
Sept.   14. 

The  contract  for  a  stone  road  from  Smal- 
ley's  Corner  to  Buddtown.  Burlington  County, 
N.  J.,  has  been  awarded  to  E.  C.  Humphries 
of  Hackensack,  N.  J.,  for  $22,4-53. 

The  contract  for  paving  Treat  place  with  as- 
phalt block  on  a  concrete  foundation,  New- 
ark, N.  J.,  has  been  awarded  to  the  Hastings 
.  Pavement  Co.,  for  $-5,.586. 

New  York. 

•{•Bids  wall  be  received  until  2  p.  m.,  Oct. 
6,  by  Kingsley  L.  ^lartin.  Commissioner  of 
Bridges,  Park  Row  Bldg.,  New  York  city,  for 
furnishing  and  delivering  wood  paving  blocks 
to  the  Williamsburg  bridge. 

4*Bids  will   be   received   until   2  p.   m.,   Oct. 

13.  by  Kingsley  L.  Martin.  Commissioner  of 
Bridges,  13-21  Park  Row  Bldg.,  for  furnishing 
and  delivering  niedina  or  potsdam  sand  stone 
paving  blocks  to  the   Williamsburg  bridge. 

4*Bids  will  be  received  until  ID  .A.  M.,  Oct. 
1-5,  by  Edward  F.  Hennessey,  Town  Clerk, 
North  Tarrytown,  N.  Y.,  for  the  improvement 
of  highways  known  as  Columbus  .Ave.,  and 
Commence  Ave.  in  the  town  of  Mount  Pleas- 
ant, W'estchester  County,  New  York,  and  de- 
scribed as  -follows:  Columbus  .Ave.,  from 
Railroad  Ave..  \'alhalla,  northerly  to  highway 
leading  to  Fairlawn  Cemetery,  a  distance  of 
one  and  66-100  (1.66)  mile.s";  and  Commrce 
.Ave.,  from  where  it  crosses  the  New  York 
Central  and  Hudson  River  Railroad  tracks  at 
Kensico  Cemetery  northerly  to  Broadway  at 
Hawthorne,  a  distance  of  one  and  78-100 
(1.78)  miles. 

The  board  of  contract  of  Rochester.  N.  Y., 
has  awarded  the  contract  for  the  new  pave- 
ment-on  Gardiner  Park  between  L'nion  and 
•Alexander  Sts..  to  F.  V.  Brotsch  &  Son,  for 
$5,685. 

The  contract  for  paving  Stone  St.,  in  Onei- 
da, N.  Y.,  has  been  let  bv  the  board  of  public 
works  to  Conroy  &  Nixdori  for  $4,342. 

The  town  board  of  Oyster  Bay,  L.  I.,  has 
awarded  the  contract  for  the  construction  of 
the  East  .Shore  road  to  Powers  &  Wheeler, 
the  only  bidder,  for  $7,000.  The  contract  calls 
for  the  construction  of  about  3.600  ft.  of  road, 
including  the  grading. 

North   Carolina 

•{•Bids  will  be  received  until  : /ad- 

vertisement of  bids  called  Sop;.  'S-j)  by  Com- 
missioners of  Streets,  city  of  Wilmington,  N. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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C,  for  ihe  paving  of  streets.    Louis  S.  Belden 
i;  chairman  of  the  commission. 
Oklahoma. 

*Bi(ls  will  be  received  until  10  a.  m.,  Octo- 
ber lo.  by  Capt.  David  L.  Stone,  Constructmg 
Quartermaster,  Fort  Sill,  Okla..  for  grading 
roads  and  constructing  concrete  walks  in  new 
artillerv  post,  Fort  Sill,  Okla. 

The  'Western  Oklahoma  State  Road  .Asso- 
ciation. Wcatherford,  Okla.,  has  decided  to 
emplov  an  engineer  to  make  a  survey  of  the 
proposed  route  of  a  state  pike.  The  road  will 
pass  through  everv  town  west  of  Oklahoma 
City  to  the  Texas 'line,  along  the  Rock  Island 
railroa'l 

Pennsylvania. 

^Bids  will  be  received  until  October  10,  by 
Highwav  Commissioners.  Harrisburg,  Pa.,  for 
the  construction  of  lOn.OOO  sq.  yds.  of  paving. 
It  is  said  to  be  quite  likely  that  the  bids  will 
be  asked  for  on  the  estimated  cost  of  about 
$1.P0  per  sq.  vd. 

Director  of  Public  Works,  C.  V.  Terwilli- 
ger,  Scranton.  Pa.,  has  awarded  to  the  Mc- 
Donald Construction  Co..  the  contracts  for  the 
paving  of  Luzerne  St.,  Alder  St.,  Gibson  St., 
and  Tavlor  Ave.  The  Luzerne  St.  paving  will 
extend  from  Railroad  AvQ.  to  the  Keyser 
Creek  and  will  cost  $.".1,."(5.  The  Alder  St. 
work  will  cost  $4.f<:i2 :  the  Taylor  St.  work  $3,- 
418  and  the  Gibson  St.  work  $4,181. 
Texas. 

•{•Bids  will  lie  received  until  noon,  Oct.  C,  by 
special  committee  of  the  Calcasieu  Parish  and 
the  Orange  Commercial  Club  for  the  con- 
struction of  a  public  highway  from  a  point  in 
Louisiana  opositc  Orange,  Texas,  eastward 
across  a  shallow  marsh,  3.4t)  miles  long.  The 
work  will  be  done  by  a  floating  dredge  and 
dirt  thrown  up  from  either  side.  S.  R. 
Shepherd,  Orange,  Tex.,  is  secretary  of  the 
club. 


The  city  of  Abilene,  Tex.,  has  voted  [hv 
issuance  of  bonds  in  the  sum  of  $150,000  tor 
the  construction  of  good  roads  ui  precinct  No. 
1.  Tliis  brings  the  total  to  approximately  $.500,- 
(lOO  to  be  expended  in  good  roads  and  street 
paving  in  Abilene  and  Abilene  precinct  No.  1 
in  the  next  few  months.  Work  will  begin  about 
Oct.  1. 

'  Citv  Engineer  Frank  Matthews.  Chief  In- 
spector A.  E.  Murphy,  Assistant  Engineer 
Ralph  Overstreet  of  Taylor,  Tex.,  have  just 
completed  the  survey  of  59%  miles  of 
public  highway  in  Precinct  No.  1  of  Wil- 
liamson County,  preparatory  to  macadamizing 
the  same.  The  following  roads  have  been 
surveyed.  TavIor-EIm  Grove,  distance  lL'M> 
miles';  Tavlor-Circleville,  distance  8  miles; 
Taylor-Lex'ington,  distance  to  Lawrence's 
cro'ssing,  11  miles;  Taylor-Giddings,  distance 
to  Townsend's  gin,  10  miles;  Taylor-Coupland, 
distance  to  Coupland.  9  miles;  Taylor-Rice's 
Crossing,  distance  to  Rice's  Crossing,  9 
miles;  Taylor  roads  surveyed  seven;  total  dis- 
tance -59%  miles. 

Virginia. 

Dalby  &  Nottingham  of  Norfolk,  Va.,  have 
been  awarded  the  contract  by  the  Permanent 
Road  Improvement  Commissioner  of  Norfolk 
County  for  laying  three  miles  of  macadam 
roadway  on  the  Cottage  Toll  road,  extending 
from  Norfolk  to  Ocean  View,  for  $18,110. 
The  commission  proposes  to  construct  a  ma- 
cadamized roadway  from  Norfolk  to  Ocean 
View,  eventually,  at  an  estimated  cost  of  $60,- 


U.  S.  ENGINEER  OFFICE,  -W.lmington, 
N.  C.  Sept.  14.  1910.  Sealed  proposals  for 
dredging  in  Cape  Fear  River,  N.  C  will 
be  received  at  this  office  until  12  m.,  Oct. 
14,  1910.  and  then  publicly  opened.  Infor- 
mation on  application.  EARL  I.  BROWN, 
Capt.,  Engrs. 


GRADING,   CURBING   AND    PAV- 
ING. 

Jacksonville.   Fla,,   Sept.   28,   1910. 

Sealed  bids  will  be  received  by  the 
Board  of  County  Commissioners  at  their 
office  in  the  County  Court  House,  Jack- 
sonville, Florida,  until  9:30  a'clock  a.  m.. 
November  1.  1910,  and  then  opened,  for 
grading,  laying  curb  and  paving  approxi- 
mately twenty  (20)  miles  of  hard-sur- 
faced county  roads  in  Duval  County. 
Florida,  as  per  plans  and  specifications  on 
file  in  the  office  of  Gail  L.  Barnard, 
County  Engineer,  Room  9,  County  Court 
House,    Jacksonville,    Florida. 

Bids  will  be  submitted  for  brick,  con- 
crete, asphalt-macadam,  bitulithic,  or 
any  other  improved  hard-surfaced  road 
material. 

Forms  for  proposal  and  instructions  for 
submitting  bids  can  be  obtained  by  ad- 
dressing F.  J.  HYDE,  Chairman. 

Board  County  Commisisoners. 
GAIL  L.  BARNARD,  County  Engineer. 

Room  9,   Court  House. 
Jacksonville.    Florida. 

SEWER. 

Circleville,  Ohio,  will  receive  bids  until 
noon,  Tuesday,  Oct.  11,  1910,  for  a  $4,000 
storm  water  sewer,  vitrified  or  re- 
enforced  concrete,  30  inches,  1,800  feet. 
Specifications  on  application  to  JOHN  \\'. 
LOWE,    Dir.    Pub.    Ser.,    Circleville.    Ohio. 


U.  S.  ENGINEER  OFFICE,  Chicago, 
111..  Sept.  12,  1910.  Sealed  proposals  for 
dredging  and  rock  excavation  in  Chicago 
River,  111.,  will  be  received  here  until  10 
a.  m.,  October  12,  1910,  and  then  publicly 
opene-i.        Information       on       application. 

CHAI.    S.    BROMWELL,      Major,      Engl- 


STEEL  CENTERS 

The  Sparger   Concrete   Company  of  Seattle,  Washington,  are    centering   their  entire 

contract     with     Blaw     Collapsible 
Steel  Centers. 

Their  comment,  after  several 
months  of  sewer  construction, 
is  "They  all  have  wooden  forms 
skinned  to  death." 

In  other  words 


has   shown 


in  this  contract,  as  it  has  shown 
in  over  2,000  other  contracts, 
,     an  enormous  saving  in  Time, 
.   -J     Labor  and  Money. 

Sp.r.cr  Concrcc  Co.,  Sc.,„c,  tta.h.    sr  J  Circl.  Blaw  Porms.  Write    foT    BullctinS. 

BLAW  COLLAPSIBLE  STEEL  CENTERING  CO. 

Genor.l  Offices.  Pittsburgh,  Pa.  New  York  Office.  Park  Row  Building 
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A     Method     of     Developing     License 

Laws  for  Engineers. 

I  his  journal  has  never  lieeii  an  advocate  of 
license  laws  for  engineers.  It  has  never  he- 
lieved  in  nor  is  vet  convircecl  of  the  sufficiency 
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mistaking  the  fact  that  the  sentiment  among 
engineers  is  strong  in  fav(jr  of  licensing  and 
lliat  this  sentiment  is  about  to  lind  expression 
in  efforts  toward  legislatii>n.  The  coming 
winter  will  see  several  engineers  license  laws 
before  state  legislatures.  The  acts  are  now 
being  drafted  or  will  be  ilrafted  during  the 
next  few  months.  A  condition,  then,  and  not 
theory,  or  opinion,  has  to  be  met. 

It  is  of  the  titmost  importance  that  the 
broadest  and  wisest  counsels  shall  prevail  in 
drafting  license  laws  for  engineers.  Whence 
:irc  such  counsels  to  come.  It  is  evident  that 
precedent  affords  scant  service.  There  are 
just  six  states  that  now  have  laws  regulating 
j.ractice  in  engineering — counting  surveying  as 
;i  branch  of  engineering.  California  has  a  law 
licensing  land  surveyors ;  it  is  practically  a 
(lead  letter.  Idaho  and  South  Dakota  have 
license  laws  for  land  surveyors.  Wyoming 
lias  an  engineers'  license  law.  but  it  covers 
only  the  practice  of  irrigation  engineering;  it 
has  been,  we  are  told,  an  unf[ualilied  success. 
Louisiana  has  a  general  civil  engineering  li- 
cense law ;  it  is  a  rather  elementary  attempt 
at  law-making  and  its  authority  is  tpiestioned 
and  it  is  being  violated.  In  Florida,  which 
makes  the  sixth  state,  the  law  is  a  farce,  it  re- 
(piires  merely  that  anyone  calling  himself  a 
civil  engineer  and  practicing  as  such  shall 
])ay  a  privilege  fee  of  Sin  annually.  It  is 
reasonably  clear  that  the  tield  of  experience 
in  licensing  engineers  in  the  United  .States  is 
rather  barren  in  lessons  for  the  engineers'  li- 
cense law-makers.  This  much,  we  think,  ma\ 
be   asserted    and    admitted    without    prejudice. 

The  reihaining  source  of  council  is  engineers 
themselves,  either  individually,  or  as  banded 
into  associations.  The  California  surveyor's 
license  law  was,  we  believe,  instigated  and  car- 
ried through  by  a  local  association  of  engin- 
eers. The  Louisiana  Law  owes  its  existence 
also  to  a  state  society  of  engineers.  We  dn 
not  know  the  sponsorship  for  the  laws  of 
Wyoming,  Idaho,  South  Dakota  and  Florida. 
In  the  five  states  where  we  recall  of  license 
laws  having  been  attempted  and  having  failed 
of  enactment,  these  laws  were  due  to  individ- 
ual initiative  in  fotir;  in  the  lifth  a  local  organ- 
ization of  engineers,  membership  in  which  is 
clandestine,  stood  sponsor.  We  have 
mentioned  these  instances  of  actual  and  at- 
tempted legislation  in  no  captious  spirit.  They 
are  named  simply  in  indication  of  the  fact 
that,  assuming  license  laws  to  be  desirable,  en- 
gineers have  set  about  securing  them  in  a 
singularly  inefficient  manner.  It  seems  to  us 
that  advocates  of  licensing  may  also  reason- 
ably admit  this  fact  without  prejudice. 

If  both  precedent  in  legislation  for  engin- 
eers and  practice  in  securing  such  legislation 
are  open  to  the  charge  of  inefficiency,  it  would 
seem  desirable  to  adopt  other  ineans  for  se- 
curing future  legislation.  Does  any  better 
means  suggest  itself  than  the  sponsorship 
of  the  national  and  local  associations  or  so- 
cieties of  engineers?  A  license  act  drafted 
by  an  individtial  and  introduced  on  his  in- 
itiative may  conceivably  be  a  meritorious  act, 
))ut  it  is  not  likely  to  be  so  representative  or 
to  have  such  force  with  the  law-makers  as  an 
act  drafted  and  introduced  with  the  approval 
of  an  organized  body  of  engineers.  .\  great 
many  more  arguments  might  lie  given  for  co- 
operative action,  but  they  will  occur  to  every- 
one and  are  omitted  here.  The  (juestion  now^ 
arises :  What  expectation  may  we  have  of  aid 
froin  the  societies  and  associations  named? 

In  answer,  let  us  consult  precedents  first. 
.As  stated  above,  certain  of  the  existing  state 
license  laws  owe  their  existence  to  the  local 
organization  of  engineers.  More  sienificant 
than  this,  however,  is  the  voluntary  action 
taken  last  June  by  the  American  Society  of 
Civil  Engineers.  This  body  not  only  signified 
its  recognition  of  the  growing  demand  for 
legislation  regulating  the  practice  of  engin- 
eering, but  it  outlined  certain  general  govern- 
ing requirements  for  license  acts,  and  author- 
ized "that  the  Board  of  Direction  be  einpow- 
ered  in  behalf  of  the  Society  to  take  up  this 
matter  with  the  proper  authorities  from  time 
to  time  as  may  be  deemed  expedient,  and  to 
urge   the   enactment   of   State  laws  .governing 
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the  practice  tif  Civil  Engineers  in  general  con- 
formity with  the  suggestion  of  this  report, 
and  further,  that  the  Hoard  appoint  from  the 
memliership  of  the  Society,  a  committee  of 
three  (3)  in  each  state,  to  co-operate  with 
the  Board  in  this  matter,  and  to  act  under 
its   direction." 

So  much  for  precedents.  Is  there  any 
reasonable  doubt  that,  with  a  prevailing  senti- 
ment among  its  members  for  license  legisla- 
tion, there  can  be  secured  all  necessary  ac- 
tion from  any  local  society? 

.As  an  example  of  procedure,  we  call  atten- 
tion to  the  action  recently  taken  in  Colorado. 
I  he  association  of  members  of  the  .American 
Society  of  Civil  Engineers  of  that  state  ap- 
liointed  a  committee  to  draft  the  text  of  a 
license  law.  This  draft  has  been  thrown  open 
to  the  public  and  is  reprinted  in  another  col- 
umn of  this  issue.  The  Colorado  .Association 
asks  that  engineers  throughout  the  United 
States  as  well  as  in  Colorado,  shall  study  this 
act  and  give  their  su.ggestions  and  criticisms 
for  its  improvement.  With  this  open  discus- 
sion to  aid.  the  association  will  draft  a  final 
text,  which  it  will  submit  to  the  State  Legis- 
lature and  urge  for  enactment. 

We  have  published  the  preliminary  text  of 
the  proposed  Colorado  engineers'  license  law, 
with  the  explanation  of  its  purpose,  for  two 
reasons.  First,  it  seems  to  us  to  he  the  most 
systematic  and  best  considered  effort  so  far 
made  to  secure  a  law-  which  shall  be  worthy 
of  its  object,  and  of  the  profession  which  it 
concerns.  Second,  we  wish  to  see  engineers, 
widelv.  give  the  act  study  and  make  such  crit- 
icism as  ivill  aid  toward  its  improvement.  If 
there  is  really  a  deep  and  earnest  call  from 
engineers  to  the  need  of  legislating  for  their 
protection  and  welfare,  it  should  be  heard  on 
this   occasion. 


On  Sept.  17,  2\  shovels  in  tlie  Empire  con- 
struction district  of  the  central  division  of 
the  Panama  Canal  excavated  2l),till  cu.  yds., 
principally  rock,  in  the  working  day  of  eight 
liours,  an  average  per  shove!  of  L'267  cu.  yds. 
During  this  period,  the  shovels  were  under 
steam  liiS  hours  and  were  actually  at  work 
I'Jil  hours  and  l.j  minutes,  and  waiting  for  cars 
If<  hours.  The  other  delays  were  due  to  min- 
ing, cleaning  track,  repairing  shovel,  moving 
back,  etc. 


Some  Notes  on  Jetting  Concrete  Piles'* 

The  jet  does  not  need  to  be  in  the  cent.^r  of 
the  pile.  It  can  be  in  one  corner,  or,  on  one 
side,  or  on  the  soutside,  but  it  will  cost  more 
lo  sink  the  pile  if  the  jet  is  not  in  the  center. 
This  center  opening  may  be  ni;ide  as  lar.ge  as 
is  desired,  and  may  be  filled  up  afterwards 
with  concrete.  Making  the  pile  with  a  large 
hole  in  the  center  reduces  its  weight  and  its 
cost,  while  at  the  same  time  it  increases  its 
strength  with  the  given  quantity  of  concrete. 
The  passage  in  the  center  of  the  pile  can  be 
made  by  using  a  collapsible  form,  an  iron  pipe, 
or  by  greasing  a  tapered  stick  of  wood.  This 
last  has  been  found  the  cheapest  in  most  cases. 
This  stick  of  wood  can  be  removed  with  an 
ordinary  chain  pipe  wrench,  or  by  inserting  a 
crowbar  through  a  hole  in  the  banded  end  of 
the  wooden  stick. 

It  is  most  important  to  have  a  pipe  line  and 
hose  that  will  withstand  a  pressure  of  at  least 
■JiXl  lbs.,  or  preferably  2511  lbs.  It  is  surprising 
to  find  cases  often  where  1.50  lbs.  pressure  will 
not  sink  a  pile,  while  200  lbs.  will  sink  it  rap- 
idly. The  iiggling  of  the  hammer  increase;; 
the  speed  of  the  driving,  but  hammering  is  not 
necessary.  The  hose  should  be  not  less  than  '^ 
ms.,  and  the  jet  should  be  choked  down  to 
1  in.  It  is  also  important,  for  the  greatest 
speed,  to  have  the  hole  in  the  lower  end  of 
the  pile  a  fairly  close  fit  around  the  jet,  other- 
wise the  water  and  excavated  material  will 
come  up  the  inside  hole  of  the  pile  instead  of 
on  the  outside.  If  the  water  and  excavated 
material  come  up  inside  and  over  the  head  of 
I  he  pile,  the  men  will  get  wet  and  it  will 
naturally  cut  down  their  rate  of  output. 


•Frank  B.  Gilbreth.  Journal   American  Society 
of  Engineering  Contractors.  June.  1910. 
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Method     of    Depositing    Concrete    by 
Chuting  in  a   Seven-Story   Build- 
ing With  Some  Costs. 

A  mixing  plant  has  been  used  for  the  con- 
struction of  a  seven-stor}'  concrete  building  at 
Peoria  and  Adams  street,  Chicago,  which  em- 
bodies many  advantages,  it  handles  a  large 
quantity  of  concrete  in  a  short  time.  It  has 
a  storage  capacity  for  an  ordinary  day's  run, 
and  last  but  not  least,  the  street  is  kept  clear 
of  all  concrete  materials.  This  last  mentioned 
point  will  be  appreciated  by  men  who  have 
had  troubles  along  this  line. 

The  building,  to  be  known  as  the  Schoen- 
brun  Building,  is  a  seven-story  concrete  struc- 
ture with  brick  veneer,  and  will  cover  a 
ground  space  of  120x115  ft.  The  columns  are 
25  ins.  square  on  the  first  floor  and  decrease 
to  12  ins.  at  the  top.  The  reinforcement  for 
these  consists  of  plain  square  steel,  varying 
from  1%  ins.  for  the  large  columns  to  %  in. 
for  the  smallest.  They  arc  surrounded  by  a 
%-in.  spiral  with  a  2-in.  pitch.  The  floor  slabs 
are  about  18  ft.  square,  and  the  I)eams  are  lOx 
20  ins.  and  are  reinforced  with  two  Kahn  bars 
and  three  %-in.  twisted  bars.  The  slabs  are 
6Vj  ins.  thick  and  reinforced  with  %-in.  square 
twisted  bars  7  ins.  apart. 

The  mi.xing  plant  bins  and  hoisting  tower 
arc  located  on  the  Peoria  St.  side  of  the  build- 
ing at  about  the  center.  The  bins,  a  plan  of 
which  is  shown  by  Fig.  1,  are  located  near  the 
face  of  the  building,  enough  space  l>eing  al- 
lowed between  them  and  the  building  for  the 
hoistin.sj  tower,  and  a  foot  or  more  of  clear- 
ance. The  bins  themselves  cover  an  area  of 
41.xl8  ft.  They  are  built  of  2-in.  lumber  with 
6x6-in.  studs  on  3-ft.  centers  and  3xl2-in. 
wales  placed  about  C  ft.  apart  vertically.  Bolts 
%  in.  in  diameter  pass  through  the  bins  and 
waling  timbers.  At  one  side  of  the  bins  an 
equal  area  is  taken  up  for  a  driveway  for 
teams  which  drive  in  over  a  slope  bottom 
hopper  to  dump  material.  This  material  hop- 
per is  located  under  a  grating,  made  of  2x12- 
in.  planks  set  on  edge  2  ins.  apart,  over  which 
horses  can  walk.  The  material  is  carried  up 
to  the  bins  by  means  of  a  belt  conveyor.  The 
conveyor  elevates  the  material,  either  sand  or 
stone,  and  over  the  bins  a  chute  is  so  arranged 
that  the  material  will  go  to  its  proper  bin. 

On  the  opposite  side  of  the  bins  a  cement 
storage  shed  is  located  which  has  a  capacity 
of  about  one  car  of  cement.  The  shed  is  used 
for  storage  onlv  as  it  is  generally  desired  to 
keep  a  wagon  haulin.si  eiiough  for  continuous 
use. 

The  tower  is  Ijuilt  un  as  high  as  desired  for 
immediate  work,  and  extended  from  time  to 
time  as  the  necessity  arises.  Tt  contains  two 
shafts,  one  for  hoisting  the  concrete  bucket 
and  one  for  hoisting  and  placing  the  hopper 
at  any  desired  elevation.  The  tower  is  built  of 
four  posts  (4x(l  in.s. ),  braced  by  2x6-in.  pieces 
placed  diagonally  and  horizontally  as  ties,  thus 
forming  panels  or  sections  about  S  ft  in 
height. 

The  mixer  is  a  No.  4  Marsh-Capron,  made 
by  the  Marsh-Capron  Co..  Chicago,  and  is 
geared  lo  a  motor.  .\s  .shown  by  Fig.  1,  the 
elevation  of  the  bins,  the  sand  and  stone  hop- 
pers, which  are  located  on  each  side  of  the 
mixer  hopper,  arc  designed  to  measure  out 
each  batch.  The  batch  consists  of  16  cu.  ft 
of  stone,  10  cu.  ft.  of  sand  and  4  bags  of 
cement.  This  proportion  is  1 :2M.>  :4.  The 
cement  men  work  on  a  platform  which  is 
about  18  ins.  below  the  level  of  the  mixer 
hopper,  which  allows  the  men  to  work  without 
so  much  stooping.  Water  is  supplied  to  a 
barrel  from  the  city  pipes  and  runs  into  the 
mixer  through  a  tap  near  the  liotlnm  of  the 
barrel. 

A  7.xl0-in.  double-drum  engine  with  vertical 
boiler  is  used'  to  run  the  bucket  elevator  from 
the  dumping  platform  to  the  bins,  and  also 
to  run  the  hoist.     The  concrete  is  hoisted  by 


a  '"'s-in.  cable  attached  to  an  Ohio-Ceramic  Co. 
hoist  bucket,  which  dumps  into  the  hopper  at 
the  top  by  tipping  to  one  side. 

The  concrete  runs'  from  the  hopper  into  a 
long  chute  which  extends  from  the  main  tower 
to  an  auxiliary  tower  located  in  the  center  of 
the  building.  The  long  chute  is  14  ins.  wide 
and  8  ins.  deep,  made  of  sheet  iron  No.  16 
gage.  This  chute,  instead  of  being  suspended 
by  cable,  is  trussed  underneath  by  two  %-in. 
cables,  which  are  fastened  at  the  ends  of  the 
chute  and  pass  under  the  queen  posts.  In  mak- 
ing this  truss  arrangement  it  was  necessary 
to  bolt  8-in.  planks  to  the  sides  of  the  chute 
for  its  entire   length,  in   order  to  help  stiffen 


Down 


The  estimated  cost  per  cubic  yard  and  the 
crew  necessary  to  operate  this  plant  are  as  fol- 
lows : 

Wage 
per  hour. 

1   hoisting    (.'ngineer     JO. 75 

1   man  operating  .sand  chute 0.37V4 

]    niiin    operating   stone   chute 0.37^ 

L*  nion    tending   cement    0.75 

]   man  dumping  wagons  at  grating O.ST/a 

1  man  at  hopper  top  of  tower 0.37^ 

2  men  shifting  chutes   0.75 

8  men    (average)   spreading  and  spading.     3.00 

1  foreman     0.62^4 

Cost    per    liour $7.35% 

.\verage  cu.   yds.  per  hour 37% 

'     r^ahor  cost  per  cu.  yd $0,196 

This  is  with  union  labor,  and  the  working 
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Fig.    I^Sketch    Plan   of    Mixing    and    Hoisting    Plant    for  Concrete   Building   Work. 


it  and  to  provide  a  chord  lo  which  the  queen 
posts  could  be  fastened. 

The  auxiliary  tower,  which  supports  the 
lower  end  of  the  main  chute,  is  built  the  same 
as  the  main  tower  but  is  somewhat  smaller. 
Two  horizontal  booms  each  swinging  in  a  half 
circle  are  fastened  to  opposite  sides  of  the 
tower,  being  suspended  by  a  small  cable  which 
runs  from  the  end  of  the  boom  to  the  top  of 
the  tower.  The  booms  are  made  of  a  2xl2-in. 
plank  set  on  edge  with  a  2xl0-in.  plank  nailed 
flat  on  the  top  edge  of  the  I2-in.  plank.  This 
is  a  simple  arrangement  requiring  a  small 
amount  of  lumber  and  securing  the  necessary 
stiffness.  To  the  booms  the  auxiliary  chutes 
are  fastened.  They  are  suspended  underneath 
at  an  angle  of  about  15°  or  20°,  or  as  desired. 
-Several  %-in.  chains  are  used  to  support  them 
from  the  booms,  and  by  lengthening  or  short- 
ening the  chains  the  desired  angle  of  the  chute 
is  secured.  At  various  points  in  the  bottom 
uf  these  chutes  slide  gates  have  been  installed 
so  that  by  opening  them  the  concrete  will  drop 
through  and  into  the  forms,  or  into  further 
auxiliary  chutes,  as  the  case  may  be.  Each 
floor  is  thus  covered   by  the  chuting    system. 


day  of  8  hours.  Three  hundred  yards  is  an  av- 
erage day's  run  including  all  stops.  A  record  of 
250  cubic  yards  in  a  run  of  5  hours  has  been 
made. 

The  contractor  for  the  work  is  the  Falkenau 
Construction  Co.  of  Chicago.  Mr.  J.  K. 
Thompson   is  superintendent. 


Copper  sulphate  to  precent  algse  was  used 
in  four  of  the  reservoirs  of  the  Albany  water- 
works during  1909  before  the  commencement 
of  warm  weather.  Two  of  the  basins  were 
treated  four  times  during  the  season,  another 
three  times,  and  another  twice.  The  maximum 
amount  of  copper  sulpliate  used  during  any  one 
application  was  0.32  parts  per  million  and  the 
minimum  quantity  0.1  parts  per  million.  The 
early  start  made  with  this  treatment  and  the 
constant  watching  for  the  development  of 
aquatic  growths  are  the  reasons  given  by  Mr. 
H.  J.  Deutschbein,  superintendent  of  the  Bu- 
reau of  Water,  to  account  for  the  fact  that  no 
complaints  regarding  algae  were  received  dur- 
ing the  year.  The  reservoirs  are  supplied  with 
filtered  water  from  the  Hudson  River. 


October  12,  1910. 
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Design  of  a  54  1-3  Ft.  Span  Reinforced 

Concrete  Girder. 

In  order  to  facilitate  the  handling  of  their 
cars,  which  have  an  exceptionally  long  wheel 
base,   it   was   deemed   advisable  by  the   Pierce 


I'.i  ft.  li  ins.,  the  roof  slab  for  this  span  being 
')  ins.  thick,  weighing  (i.j  lbs.  per  sq.  ft.  Al- 
lowing 5  lbs.  per  sq.  ft.  for  the  four-ply  tar 
and  gravel  rooting,  the  live  load  would  be  110 
lbs.  per  sq.  ft.,  each  girder  supporting  118,002 
lbs.,  including  its  own  weight. 


Fig.  2 — View   of   Mixing   and    Hoisting    Plant  for    Concrete    Building   Work. 


Arrow  Motor  Car  Co.  to  do  away  with  all 
columns  in  their  new  garage  at  the  Buffalo 
Works,  and  support  the  roof  with  a  clear  span. 
As  the  width  of  the  new  building  was  fixed 
by  the  width  of  the  old  garage,  it  was  neces- 
sary to  design  a  girder  or  truss  with  a  span 
of  oili  ins.  from  center  to  center  of  the  sup- 
porting columns.  The  engineers,  Messrs. 
Lockwuod,  Greene  &  Co.  of  Boston,  Mass., 
worked  out  two  types  of  clear  span  roof  sup- 
ports, one  a  plate  girder  encased  in  concrete 
and  the  other  a  regular  reinforced  concrete 
beam,  the  estimated  relative  cost  being  con- 
siderably in  favor  of  the  latter  type,  which 
was  adopted. 


The  bending  moment  was  taken  for  a  girder 
simply   supported  at  both  ends,  M^=WL;  the 


ma.ximum  allowable  tension  on  the  steel  16,000 
lbs.  per  sq.  in. ;  compression  on  the  e.xtreme 
fibre  of  the  concrete  0-50  lbs.  per  sq.  in. ;  and 
the  ratio  of  the  moduli  of  elasticity  of  steel 
and  concrete  conspired  as  1-5. 

The  mixture  chosen  for  both  girder  and 
slab  was  1  part  cement,  2  parts  sand  and  4 
parts  broken  stone,  and  after  concreting,  the 
girders  were  allowed  to  set  for  three  weeks 
before  removing  the   forms. 

The  width  of  the  girder  was  determined  bv 


thickness  of  the  roof  slab,  the  T  beam  sec- 
tion would  be  comparatively  small  unless  a 
method  were  devised  for  transmitting  the 
compressive  stress  over  a  wider  area  of  the  T 
section.  This  was  accomplished  by  haunching 
the  girder  as  shown  in  the  accompanying  sec- 
tion. It  will  be  noted  here  that  the  haunch 
is  15  ins.  thick  at  the  girder,  reducing  to  the 
thickness  of  the  slab,  .5  ins.,  at  a  point  24  ins. 
from  the  side  of  the  girder,  making  the  T 
section  04  ins.  wide,  giving  a  large  increase 
to  the  compressive  area  of  the  beam  without 
requiring  an  excessive  depth. 

As   the   miximum   shearing  stress   allowable 
on  the  concrete  is  120  lbs.  per  sq.  in.,  the  mini- 
mum   depth    of    girder   at    the    supports    was 
determined  by  the  equation 
VV 

—  =  Area  of  cross  section  =  120 
2 
59031 

=120 

16  XZ) 

£>  =  30.7  ins.,  say  31  ins. 
The  roof  pitch  is  %  in.  per  foot,  consequently 
the  depth  of  the  girder  at  the  center  would  be 
54         5 
30.7  +  —  X  —=47.6   ins. 
2         8 
With  this  depth  of  girdtr  at  the  center  of  the 
span,   the  amount  of   steel   required  would  be 
M  &,616,150 

As  = =  =  15  sq.  ins. 

fs  (dV2t)        16000  (47%xl2) 
The    reinforcement   chosen    was   five    IVt    in., 
tive  1%  in.  and  five   1  in.   round  rods  with  a 
total  sectional  area  of   15.033  sq.  ins. 

The  actual  maximum  fibre  stress  on  the  steel 
with  this  reinforcing  would  be 
M  9.616,150 

ts  = = =  15640  lbs. 

As  (d-Vst)  15,033  (47%xl2)  per  sq.  in. 
With  a  beam  of  dimensions  and  reinforcing 
as  determined  above,  the  maximum  compress- 
ive stress  on  the  most  strained  fibre  of  the 
concrete  would  be 
M  =  1/2  /:t  X  b  X  t  (rf-%0 
9,616,150x2 

fs  = =  609  lbs.  per  sq.  in. 

64x12  C47%xl2) 
This  is  well  within  the  maximum  allowable 
compressive  stress  on  concrete  of  650  lbs.  per 
sq.  in. 

The  question  of  bond  stress  does  not  have 
to  be  considered  in  this  girder  as  the  reinforc- 
ing rods  are  buried  more  than  sixty  diameters 
beyond  the  point  of  maximum  tension  and  the 
beam  is  figured  as  a  simple  and  not  a  con- 
tinuous girder. 

The  15  reinforcing  rods  are  arranged,  in 
three  rows  of  5  rods  each,  the  bottom  row  of 
iVi  in.,  the  middle  of  VA  in.,  and  the  top  row 
of  1  in.  round  rods.  .^11  of  the  rods,  except 
three  in  the  bottom  row,  are  bent  to  take 
any  diagonal  tension.  The  point  where  the 
first  rods  were  bent  was  taken  at  a  point  where 
the  shear  equaled  50  lbs.  per  sq.  in.,  and  there 
were  si.x  other  bend  points  determined  by  the 
usual  angletical  methods.  One  feature  which 
should  be  noted  in  connection  with  the  diag- 
onal rods,  is  the  bending  of  the  four  outer 
sets  in  a  different  plane  from  the  three  inner 
sets,  by  this   means   furnishing  reinforcing  in 


;;,,:■■'■  51  RodsBent 
,,  ,*^ -5  li'fJodsBent 

*Ui?odsBent-'  -  It  -  "3  t','  ■  straiqW 


Details  of   Long    Span    Reinforced   Concrete   Girder. 


The  building  laws  of  Buffalo  specify  for 
roofs  a  live  load  of  40  lbs.  per  sq.  ft.'  The 
spacing  from  center  to  center  of  girders  was 


the  width  of  the  column,  16  ins.  On  account 
of  the  relatively  great  depth  of  girder  neces- 
sary for  this  long  span  as  compared  with  the 


two    diagonal    planes    in    the    section    of    the 
beam  nearest  the  support. 
The   stirrups  used  were  %  in.  rounds,  and 


tlu-  spacing  ik'teniiiiR-cl  liy  the   furninla 

Area   of    stirrups   at    section    X    )s. 


Width  of  beam  X    (actual  shearing —    . 

50  lbs.  per  sq.  in.  shear ) 
In  this  case  at  the  support  the  stirrup  would 
lie   spaced 
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ix0.1!)(iNll)(l(M) 


If)   X    (118-50) 
unci   .It    14   ft.    from   the   center 
L'.xO.UKixlGOOO 

=  l:f   in, 

li>.x(5:!-50) 


.Vs  in  the  detorminatioii  ui  the  bend  pouits 
fur  the  horizontal  rods,  50  11)S.  per  sq.  in.  is 
considered  as  the  maxinuim  shearing  stress 
allowable  without  reinforcing  for  diagonal 
cracks. 

This  .mrder  was  designed  by  Lockwood, 
(Ireene  &  Co..  Boston,  Mass.,  the  architects  and 
engineers  for  the  entire  Pierce  Arrow  Motor 
Car   Co.'s   Bufifalo  plant. 
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EARTH      AND      ROCK      SECTION 


Some  Records  and  Costs  of  Tunneling 
on  the  Los  Angeles  Aqueduct.* 

There  are  over  "i8  miles  of  tunneling  in  lijO 
liumels  on  the  Los  Angeles  aqueduct.  The 
work  may  be  summarized  as  follows  : 

Saugus  Division:  54,040  lin.  ft.;  material 
penetrated  compact  sand  and  gravel  free  from 
water,  also  soft  shale;  methods  hand  augurs 
and   hand   drills. 

Elizabeth  Division :  26,860  lin.  ft.  in  one 
tunnel ;  materials  penetrated,  granite,  schist 
and  gneiss;   methods,  machine  drills. 

Jawbone  Division  :  50,448  lin.  ft.  ;  materials, 
penetrated,  sand  and  gravel  and  some  granite 
largely    decomposed ;    methods,    hand    work. 

Grapevine  Division:  40,350  lin.  ft;  mater- 
ials, penetrated,  hard  granite;  methods,  ma- 
chine drills. 

In  soft-rock  tunnels  the  world's  best  previ- 
ous record  for  speedy  driving,  namely,  842 
ft.  in  M  days,  established  at  the  Gunnison  tun- 
nel, has  been  exceeded.  The  new  record  is 
1,061.6  ft.,  established  in  the  north  portal  of 
tunnel  No.  17,  Jawbone  division,  for  the  month 
of  August,  1909,  T.  J.  Flannigan,  superin- 
tendent, and  A.  C.  Hansen,  division  engineer 
m  charge.  An  abstract  of  the  official  report 
in  regard  to  this  work  shows  there  were  91 
shifts  with  9  men  on  a  shift,  and  that  these 
advanced  the  excavation  11.7  ft.  per  shift 
through  dry  cemented  sand  and  sandstone. 
The  work  was  done  by  hand,  using  4,450 
pounds  of  40  per  cent,  dynamite  and  2,.372 
pounds  of  black  powder.  Methods  and  costs 
were  published  in  Engineering  Contracting. 
Oct.  20,  1909.  This  is  ideal  material  in  which 
to  break  records,  for  the  ground  can  be 
rapidly  drilled  by  hand  augers,  shoots  fine,  can 
be  rapidly  shoveled,  and  the  walls  stand  with- 
out timbering  for  weeks,  provided  the  roof 
is  carefully  arched. 

From  this  greatest  speed  record  made  in  the 
most  favorable  material,  we  turn  to  examine 
into  the  records  made  in  the  next  most  fav- 
orable material— the  black  shale.  Perhaps  the 
best  records  in  this  material  have  been  made 
in  the  second  longest  tunnel  of  the  work,  the 
■San  Fernando  of  the  Saugus  division,  of  which 
D.  L.  Reaburn  is  division  engineer,  and  J.  W. 
Henderson  is  superintendent.  This  tunnel.  No. 
1114,  has  a  total  len.gth  of  about  10,000  ft.  and 
was  driven  from  the  two  opposite  sides  of 
the  last  barrier  ridge  of  the  Coast  Range. 

The  first  creditable  record  was  made  at 
the  south  portal  under  the  charge  of  Fore- 
man H.  E.  Warden,  during  the  month  of 
,\pril,  1909.  The  arched  section  excavated 
had  a  width  of  13  ft.,  and  a  height  of  12  ft. 
3  ins.  Using  hand  augers  for  drilling,  and 
working  11  men  per  shift,  3  shifts  per  day,  a 
total  length  of  but  29  days,  the  progress  made 
was  586.5  ft.  The  ground  stood  so  well  that 
the  breast  could  be  kept  about  12  ft.  ahead  of 
the  timbers.  The  following  were  the  total 
official  costs  per  foot  of  advance,  exclusive  of 
concreting:  Excavation,  $10.37;  tindiering, 
$3.86  ;  total,  $14.23. 

In  the  following  month  of  May,  a  record 
was  made  at  north  portal  of  this  same  tunnel, 
in  charge  of  Foreman  Sidney  Dean,  which  ev- 
erything considered  is  tilso  very  creditable. 
The  ground  at  this  end,  however,  was  heavy 
and  necessitated  considerable  retimbering  as 
the  breast  was  advanced.  With  other  condi- 
tions siiTiilar  to  those  already  detailed  at  the 
south  portal,  the  north  portal  heading  was 
driven  579   ft.  in  31   days.  ,  The  eflfect  of  the 


i;i;.\i'i';\'iNK    ti-xn- 

c'lassiticalioii.  Ij.ilioi-.  ,Anim:ils. 

I'Jxciivation     $:;.iy',t..04  J54.00 

KngineeriiiR    43.64 

'IMmhering    » 

Totals     .$3. 244. IS  $54.00 


Sufru      llE.MMN'c; 


.Siii)plies. 
?1.1'69.22 


$1,269.22 


Power. 
$293.73 


$293.73 


Cost  per 

Freight.         lin.  ft. 

$253. S4  51s. 37 

.16 


$253.84 


$1S.53 


heavy  ground  in  increasing  the  costs  over  those 
of  the  south  portal  is  seen  in  the  following  av- 
erage costs  per  ft.,  exclusive  of  concreting: 
Excavation,  $14.11;  tiinbering.  $5.45;  total, 
$19.5li.      .-Vt   both    of    these    portals    40-per-cent 


.ind  toughest  rock  encountered  on  the  aque- 
duct. This  rock  is  very  largely  a  tough  seam- 
less granite,  very  similar  to  the  toughest  of 
that  encountered  in  ihe  Cripple  Creek  drainage 
tunnel.      The    following    taljle    gives    the    costs 


O    MIMin*L3. 


Sections  Showing    Methods   of    Excavation   and     Timbering    on    Elizabeth    Tunnel 


•Condensec*  from  a  paper  by  R.  L.  Herrick.  in 

"Mines  and   Minerals."  for  October.  1910. 


gelatin  powder  was  used,  of  which  al)out  10 
lbs.  per  foot  of  advance  was  the  average  con- 
sumption. The  crew  at  the  faces  on  each 
shift  consisted  of  a  boss,  5  miners,  and  5  shov- 
elers. 

Construction  work  started  on  llie  tunnels  of 
the  Grapevine  division  early  in  19ii9.  and.  ev- 
erything considered,  progress  to  date  has  been 
satisfactory.  No  records  have  as  yet  been 
established  on  this  division,  probably  because 
the  majority  of   tunnels  penetrate   the  hardest 


In  dollars  of  the  best  month's  run  up  to  the 
lime  of  the  writer's  visit.  In  this  tunnel  the 
two  shifts  of  11  men,  each  succeeded  in  driv- 
ing 9  ft.  per  day,  thus  obtaining  a  bonus  of  3 
ft.  per  day.  There  was  28.1  lljs.  of  powder 
used  per  ft.  driven.  While  270.5  ft.  is  small 
progress  as  compared  with  the  spectacular 
achievements  on  other  portions  of  the  line, 
everything  considered,  it  is  a  very  fair  record 
for  two  shifts  per  day;  besides,  next  to  the 
Jawlione  division,  the  Grapevine  division  work 
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lirc-iciils  mure  (litticuhii'S  than  any  ntlicr,  dm- 
tci  Its  rugged  contour,  inaccessibility,  etc.  In 
the  effort  to  ascertain  ways  of  increasing 
progress  on  these  tniniels.  the  division  engin- 
eer, C  H.  Richards,  made  the  only  carefully 
detailed  study  on  the  work  which  has  yet 
been  made  on  the  aqueduct  tunnels.  Mr. 
Richard's  report  was  published  in  fidl  in  Kn- 
gineering   Contracting   for  June    1.    1910. 

The  greatest  obstacle  to  the  success  of  the 
aqueduct  as  a  whole  was  believed  at  the  start 
of  work  to  be  the  highest  barrier  ridge  of 
the  Coast  Range  which  is  penetrated  by  the 
Elizabeth  tunnel,  whose  length  when  com- 
pleted will  be  ^li.Siin  ft.  The  rock  composing 
the  ridge  is  mainly  granite,  which  in  places 
shades  into  both  gneiss  and  schist.  The  gran-  • 
ite  IS  composed  mainly  of  feldspars  and  biotite 
with  only  a  small  amount  of  quartz  usually 
present.  Its  texture  varies  at  different  points 
along  the  tunnel,  the  finely  crystalline  rock 
usually  being  without  joints  or  seams  and  the 
coarsely  crystalline  rock  usually  being  full  of 
seams  The  finer  crystalline  rock,  therefore, 
allows  much  the  slower  progress  in  tunnel 
driving,  while  the  blocky  ground  gives  about 
as  near  ideal  conditions  for  record-breaking 
drives  as  one  is  apt  to  find. 

While  originally  the  rocks  composing  both 
sides  of  the  ridge  were  doubtless  similar,  to- 
day they  are  widely  dissimilar  in  physical 
character,  which  necessitates  two  widely  dif- 
fering methods  of  mining   attack. 

The  rock  so  far  penetrated  by  the  south 
heading  is  hard,  unaltered,  and  in  general 
l)locky  enough  to  afford  fine  breaking  quali- 
ties. It  requires  no  tiinbering  except  one  or 
two  sets  at  long  intervals  where  the  roof  is 
heavy,  and  there  is  comparatively  little  water 
ell  -ountered. 

In  the  north  heading,  the  rock  has  lieen 
shattered  by  scores  of  fissures,  and  in  gen- 
eral is  so  kaolinized  by  percolating  waters 
that  it  is  for  the  most  part  soft,  friable  and 
frequently  pasty.  Considerable  water  enters 
the  tininel.  and  the  groimd  is  so  heavy  it  re- 
quires timliering,  except  at  one  or  two  places 
in  the  tunnel  of  small  extent  where  hard  un- 
altered rock  was  penetrated.  Long  extents  of 
heavy,  treacherous  ground  are  continually  en- 
countered, so  that  the  timbering  must  be  kept 
well  up  to  the  face. 

.As  a  result  of  these  widely  varying  condi- 
tions neither  the  costs  nor  the  record  per- 
formances of  work  at  one  heading  may  be 
fairly  taken  .as  a  criterion  of  the  work  at 
the  other  heading  of  this  same  tunnel,  a  fact 
the  aqueduct  supervisors  would  do  well  to  rec- 
ognize. 

In  spite  of  this  diversity  of  work,  however,  . 
the  progress  made  at  each  heading  has  been 
surprisingly  uniform,  until  at  the  end  of  .\pril, 
1010,  30  months  after  starting  work,  the  north 
heading  has  penetrated  9,754  ft.  and  the  south 
heading  9.788  ft.,  totaling  19,49-2  ft.,  or  nearly 
72  per  cent  of  the  entire  length.  .\t  this  rate 
of  progress  the  tunnel  will  be  finished  by 
.-\pril,  1911,  or  18  months  before  it  was  esti- 
mated at  the  start  of  work  that  the  tunnel 
could  V'c  completed. 


r.XBLE    11.— PROGRESS    SHKH 

:T    of    SOUTH    PORTA!..  ELIZABETH  TUNNl 

Kl,.  APRIL. 

1910. 

.Month    Cost  and 

Progress. 

t'ni 

t  Costs. 

1 

^i\'e  Material  and 

Freight  unci 

Linear 

Classification. 

l,;ilior. 

Stock.     Supplies.    Tr 

atisfer.       Energy. 

H.aiidling. 

•l-otiil. 

Foot. 

(A)  EngT.   &    supt. 

.  $        ■  70. (Ill 

$           2. S3 

$89.50             

$       .56 

$        162.89 

$     .27 

iB)  Excavation     .  . 

:1.7J9.6S 

2.861.35 

572.27 

7.163.30 

11.86 

(C)  Muclting:    

5.  Kit;. 49 

$ 

.SI. 00                48.58 

9.71 

5.275.78 

8.73 

(E)  Drainage     

44.49 

44.49 

.07 

(F)  Ventilation    . .. 

S.-,.lli 



85.10 

.14 

(G)  I.islit  &  power 

4.'.2.04 
S      9. .517. SO 

172.91 

$  1,450.02 

34.58 

2.109.55 

3.49 

$  3.0S5.67 

$617.12 

i  14,841.11 

$24.5$ 

tK»  H.ieli    ti'ininiins           41(j.50 

416.50 

.69 

■l'inil)erins    .  ■  . 

12.00 

43.83 

34.S3 

90.66 

Totals     

.$     9.94(;.30 

i 

SI. 00     $  3,129.50 
Total    Cost   and 

$89.50      $  1.450.02 
1    Progress. 

Freight. 

$651.95 

t  15,348.27 

$23.20 

( .-\)  Engr.    &    supt. 

.f      9.(;00.96 

$ 

149.90     $      327.84 

$        42.69 

$  10,121.39 

$  1.04 

1 B)  Excavation    .  . 

.      94,468.43 

50.841.14 

9,766.20 

155.075.77 

15.92 

iC)  Mucking    

.    lur,,744.4!l 

1 

.421. .30         3,345.07 

......              589.65 

111,100.51 

11.41 

(  D)  Timbering     . . . 

6.017.4S 

4.209.87 

1,085.93 

11,313.28 

5.70 

(E)  Drainage    

1.393.03 

13.03 

1.56 

1.407.62 

.14 

(F)  Ventilation 

t.4S1.30 

3.097.86 

530.27 

.T.109.43 

.52 

(G)  Light  &  power 

■.      13.495.7.S 

32,669.59 

2,100.22 

48. 26.".. .'.9 

4.95 

(1)    Portal    cut 

720.49 

■^^■J. 

720.49 

Totals    

.$232,921.96 

$1,571.20     $94,504.40 

$14,116.52 

$343,114.08 

$39.68 

Powder    19.15 

pounds    per 

foot.      Feet   to    be   driven,   13.430.     Estimated  cost 

,   $750,570. 

Feet  so 

far  driven,   11.693. 

Actual  cost  so  far.   $343,114.— W 

.   C.    Aston,   Super 

intendent. 

l-'or  the  accomplishment  of  this  work,  des- 
tined long  to  mark  the  top  notch  of  the  Amer- 
ican tunnel  driving  art,  two  former  Colorado 
men  have  earned  a  large  part  of  the  credit. 
They  are  C.  W.  .Aston,  superintendent  of  the 
south  portal,  and  John  Gray,  superintendent  of 
the  north  portal.  Between  these  two  and  their 
crews  has  sprung  up  a  friendly  rivalry  result- 
ing in  the  shifting  of  the  championship  of 
America  from  one  side  to  the  other,  as  each 
in  turn  has  exceeded  the  record  month's 
pro.gress  of  the  other,  as  shown  in  Table  8. 

North  Portal  Tunnel  Driving  Methods. — 
The  north  portal  of  the  Elizabeth  tunnel  is 
located  on  the  desert  side  of  ridge.  Tunnel 
driving  on  the  north  side  of  the  ridge  is  an 
entirely  different  proposition  from  that  on  the 
south  side.  For  almost  the  entire  half  of 
the  tunnel  the  rock  is  shattered  by  hundreds 
of  faults  which  have  rendered  the  ground 
both  block)-,  and  usually  very  heavy,  neces- 
sitating the  tiinbering  of  all  but  300  ft.  up  to 
the  time  of  the  writer's  visit.  .\s  this  side 
of  the  tunnel  has  a  down  grade,  the  water 
which  accumulates  in  considerable  quantity, 
has  to  be  pumped  to  the  outside.  Owing  to 
the  soft,  blocky  ground,  which  is  easily  shat- 
tered by  comparatively  small  amounts  of  ex- 
plosive, the  average  round  at  this  end  in- 
cludes only  16  holes  instead  of  25.  and  they 
are  drilled  by  two  Leyner  machines  instead 
of  three,  as  at  the  south  heading. 

The  heading  crew,  exclusive  of  the  shift 
lioss  on  each  shift,  is  as  follows:  Two  ma- 
chine men  and  helpers  (4),  0  shovelers,  2 
trammers,  8  timbermen  and  from  ti  to  8  track- 
men, making  a  maximum  total  of  say  "28.  To 
this  must  be  added  the  train  motorman  and 
outside  dump  man.  Instead  of  hauling  the 
loaded  cars  from  the  heading  back  to  the 
switch  where  the  trains  are  made  up  by  a 
mule,  the  adverse  grade  is  overcome  by  rope 
haulage,  a  small  compressed-air  hoist  located 
;i  short  distance  back  from  the  face  lieing 
employed  in  the  work.  Of  the  two  trammers 
mentioned,  one   runs  this  hoist  and  the  other 


TABLE   I.— PROGRESS 

AT 

NORTH  PORTAL 

OF  ELIZABETH 

TUNNEL. 

APRIL,   1910. 

Month  Cost   and  Progress. 

Unit  Costs. 

M 

Transfers. 

Freight  and 

Linear 

Ci.'isKjtication. 

Labor.  L 

ive 

Stock. 

Supplies. 

Labor. 

Stock. 

Handling. 

Total. 

Foot. 

(A)  Engr.    &   supt..$ 

150.00 

$              .14 

.$132.50 

$      27.00 

$             .03 

$        309.67 

$     .55 

(B)  Excavation    . . . 

3.123.40 

s 

37.811 

1. 798.17 

359.63 

D, 319.00 

8.44 
.15 
.09 

4.17 

cC)  Mucking    

4.572.97 

32.4" 

110.73 

(E)  Drainage     

55.00 

25.95 

.1.19 

52.50 
2.347.39 

3.769.44 

<F)  Ventilation     .  . . 
|G-|  Light  &  puWL-r. 

r.2.50 

.-^96.92 
2.766.SS 

27.90 

30S'.30 
812.22 

Energy 

1.3 80. si 

61.66 

162.44 
$      611.09 

'In  Timbering    .... 

$22..S8 
6.73 

Totals     $ 

11,317.67 

s 

98.10 

$     3.055.51 

$132.50 

$1,407.51 

$  16,622.38 

$29.61 

Total  Cost  and 

Progress. 

(At  Engr.    &    supt..$ 

12.296.00 

* 

713. .50 

$        459.91 

74.51 

13.543.92 

12.13 

(B)  Excavation     . . . 

.85. .531. 20 

77.5.90 

26.969.03 

5.117.02 

<C)  Mucking    113.492.20 

490.17 

2.011.47 

327.00 

6.53 

(D)  Timbering     .... 

41.999.31 

238.30 

16.520.31 

(E)  Drainage     

3.668.42 

502.64 

St;.  Oil 

.25 

( F)  Ventilation     . . . 

1.000.77 

1.284.75 

194.89 

(G)  Light  &  power. 

14.128.23 

33.003.25 

1.756.94 

(H)  Concreting    .... 

1.105.75 

343.80 

30.71 

3.84 

Backfill     

539.21 

(I)    Portal   cut 

1.677.61 

84.30 

24.06 

2.64 

l,i88.61 

(J)    North   shaft.  . . 

8.345.08 

3.468.50 

629.62 

12.443.20 

IB)  Equipment     .  . . 

11.750.36 

32.40 

69.978.24 

Cost     for 

11,831.13 

Totals     $ 

-'95  534  36 

$2 
ot. 

.678.37    $154,252.87 
Estimated  cost     $' 

763.426.' 

$23,007.13 
9,754     feet. 

$475,472.73 
$475,472.- 

$37.66 

Powder  16.S  pour 

ids  per  fo 

-E.     J. 

manipulates  the  rope.  In  this  heading  from 
li  to  8  timbermen  find  steady  employment  and 
the  work  they  perform  is  one  of  the  main 
features  of  interest. 

A  careful  study  of  Fig.  1  will  make  clear 
steps  by  which  that  condition  is  arrived  at. 

For  convenience,  assume  the  time  of  in- 
spection to  be  at  the  end  of  a  shift  when  the 
drills  have  been  cleared  away  from  the  breast 
preparatory  to  shooting  the  round.  Arrived 
at  a  point  100  ft.  back  from  the  breast  the 
transition  of  method  in  roof  support  is  found 
similar  to  that  shown  in  Fig.  1  (o),  The 
finished  sets  are  best  seen  in  the  end  sec- 
tional view  through  E  F,  in  front  of  which 
stand  the  temporary  supports  or  "false  sets." 
These  false  sets  support  the  heavy  roof  by 
longitudinal  timbers  resting  upon  them  after 
the  manner  of  the  ordinary  forepoling  method, 
the  roof  being  carefully  supported  on  blocks, 
timber  ends,  etc..  all  carefully  and  tightly 
•rt-edged.  The  situation  at  the  breast  just  be- 
fore shooting  is  shown  in  Fig.  1  (6).  It  will 
be  noted  that  the  last  false  set  has  been 
placed  within  '^  or  4  ft.  of  the  face  about  to 
be  blasted,  carefully  braced  with  timbers  and 
the  roof  wedged  up  as  tightly  as  possible. 

Shortly  following  the  blasting  the  titnber- 
men  go  into  the  heading  as  quickly  as  pos- 
sible and  shore  up  the  roof  temporarily  from 
the  top  of  the  broken  material,  as  shown  in 
Fig.  1  (c). 

The  posts  of  the  permanent  sets  are  8"X8" 
squared  timber,  spaced  irregularly  from  2  to 
8  ftfipprt  depending  on  the  weight  of  the 
roof:  those  shown  in  the  illustration  are 
spaced  on  8-ft.  centers.  The  sets  are  ordi- 
narily spread  by  lengths  of  2"X()"  plank  whose 
ends  are  supported  for  convenience  on  either 
wedges  or  timber  ends  spiked  to  the  posts. 
The  posts  are  8  ft.  fi  ins.  in  length  and  set  10 


ft. 


ins.   in   the   clear,   while  the   heading   is 


Ijroken  as  nearly  as  possible  to  a  width  of 
about  12  ft.  -Over  both  sides  and  top  arch 
timbers  is  placed  3-in.  timber  lagging. 

In  ground  that  stands  fairly  well  for  a  day  or 
two.  this  full  width  of  12  ft.  is  blasted  by 
the  rounds  and  the  placing  of  false  sets  is,  of 
course,  an  unnecessary-  preliminary.  In  the 
heavy  ground,  the  width  of  the  heading  first 
blasted  varies  from  (1  to  8  ft.,  or  whatever  it 
happens  to  break,  and  the  rock  is  so  badly 
shattered  that  the  subsequent  enlarging  to  the 
full  section  is  only  a  matter  of  judicious  pick 
work.  E.xperience  has  proved  that  if  the  roof 
is  at  all  times  kept  well  supported  on  the  tim- 
bers, so  that  it  does  not  start  to  fall,  little  re- 
timbering  will  be  necessary,  while  if  it  once 
breaks  loose,  heavy  close-set  timbering  will 
often  be  crushed.  For  this  reason  the  timl)er- 
ing  in  the  heavy  ground  is  of  vital  importance 
to  avoid  delays,  which  mean  a  loss  of  boniis 
to  the  crews.  The  only  time  when  the  roof  is 
not  kept  constantly  supported,  therefore,  is 
the  interval  of  from  15  to  20  minutes  follow- 
ing the  blasting  during  which  the  gases  are 
being  cleared  out.  The  first  work  of  the  tim- 
bermen on  the  new  shift  is  to  shore  up  the 
roof  temporarily  from  the  top  of  the  rock 
pile.  By  placing  two  longitudinal  timbers.  Fig. 
1  (f),  supported  from  the  broken  rock  close 
to  the  side  walls,  and  shoring  up  the  shattered 
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Fig.  1 — View  of  Wagons   Being   Loaded  from  Special    Stone  Car. 


roof  by  means  of  transverse  timbers  and 
blocI<ing  resting  upon  them,  the  timbermen 
interfere  but  httle  with  the  shovehng  bacl< 
from  the  face  to  allow  the  placing  of  the 
drills.  This  done,  the  broken  rock  is  thrown 
aside  to  allow  placing  a  false  post  on  solid 
bottom,  which  post  from  here  on  takes  the 
weight  of  the  roof,  while  the  simultaneous 
shoveling  and  drilling  for  the  next  round  go 
en.  The  false  posts  used  in  this  work  are 
later  used  as  permanent  posts,  and  as  their 
upper  ends  are  beveled  to  support  the  roof 
arch,  these  beveled  ends  are  placed  next  the 
floor,  as  shown  in  sectional  views  AB  and  CD. 
while  their  squared  ends  support  the  caps 
which  consist  likewise  of  the  timbers  already 
cut  to  length,  which  are  later  used  as  perma- 
nent posts.  In  this  way  there  is  no  handling 
of  heavy  timbers  not  intended  for  permanent 
use.  With  the  false  sets  to  the  number  of 
six  or  more,  placed  for  a  distance  of  about 
50  ft.  back  of  the  breast,  plenty  of  leeway  is 
allowed  for  the  ground  to  work  and  settle  for 
several  days  before  the  permanent  sets  re- 
place them.  The  posts  of  these  false  sets  are 
placed  no  fixed  distance  apart,  as  the  width 
of  section  first  broken  varies  considerably. 

The  section  A  B,  Fig.  1,  contrasted  with 
that  of  C  D,  shows  the  situation  before  and 
after  widening  out  the  tunnel  to  its 
proper  dimensions  by  means  of  pick 
work.  This  widening-out  process  starts 
next  the  permanent  set  and  proceeds  toward 
the  face,  the  permanent  posts  p,  shown  in  («). 
being  placed  as  fast  as  the  section  is  widened. 
Traverse  spreader  timbers  shown  in  section 
C  D  are  now  supported  with  their  bottoms 
14  ins.  below  the  top  of  the  posts,  resting  on 
timber  ends  spiked  to  the  posts.  .Across  these 
spreaders  are  laid  two  layers  of  2-in.  plank 
forming  a  flooring  4  ins.  thick.  This  floor  is 
some  2  or  3  ins.  below  the  bottom  of  the  c.ips 
resting  on  the  posts  of  the  false  sets,  so  that 
it  is  easily  laid  vvhile  the  false  sets  continue 
to  hold  the  weight  of  the  roof.  Working  now 
from  the  end  of  this  floor,  the  wedges  and 
blocking  transmitting  the  roof  weight  to  the 
false  sets  are  carefully  knocked  out  and  the 
shattered  roof  rock  picked  down  on  to  the 
floor  I.«'iter  on,  cars  are  run  beneath  this 
floor,  a  hole  is  made  in  it  by  pulling  out  some 
planks,  and  muck  is  allowed  to  run  or  is  shov- 
eled into  the  cars. 

By  advancing  the  permanent  posts  p  a  foot 
or  more  forward  from  the  false  set  posts  as 
in  (a'),  the  arch  timbers  of  the  permanent  sets 
may  be  placed  as  fast  as  the  removal  of  the 
roof  rock  exposes  their  upper  beveled  ends. 
Lagging  and  wedging  quickly  follow  so  that 
the  roof  weight  is  taken  up  by  the  permanent 
sets  shortly  after  its  removal  from  the  false 
sets,  after  wliich  the  posts  of  the  latter  are 
knocked  out  and  carried  forward  for  reuse  or 
are  placed  as  permanent  posts. 

As  the  heading  is  advanced  at  the  rate  of 
IG  to  18  ft.  per  day,  3  shifts,  the  tiniliering 
must  be  placed  and  removed  by  each  shift, 
which  keeps  every  one  busy,  although  system 
reduces  disorder  in  the  heading  to  a  mini- 
mum. It  is  complimentary  to  the  methods 
adopted  by  Superintendent  Gray  that  in  spite 
of  the  hurry  with  which  everything  is  pushed 
by  the  timber  crew,   up  to  this  writing  there 


has  been  no  fatality  in  the  heading  attributalili? 
to  a  roof  fall. 

To  those  interested  in  the  rivalry  between 
the  crews  of  the  north  and  south  Elizabeth 
tunnel  headings,  the  accompanying  Tables  I 
and  11  will  be  replete  with  interest  as  well  as 
with  valuable  data.  These  give  the  official 
costs  for  both  headings  during  the  month  of 
.April,   1910,   when  the   south  portal   advanced 


Methods  and  Cost  of  Unloading  Crush- 
ed Rock  from   Railroad  Cars  and 
Hauling  the  Same  to  the  Road; 
A  Railroad  Car  for  Haul- 
ing Crushed   Rock. 

BY    H.    R.    POSTLE.* 

No  problem  confronting  contractors  has 
caused  more  thought,  worry  and  loss  than 
that  of  unloading  crushed  rock  from  rail- 
road cars  into  wagons ;  no  problem  has  been 
more  baffling  or  has  been  more  frequently 
aliandoned  in  despair  for  the  old  costly  meth- 
iid  of  hand  shoveling.  The  writer,  aided' 
liy  some  experiments  and  suggestions,  has  re- 
cently constructed  and  operated  a  device  that 
is,  he  believes,  the  solution  of  the  problem  for 
the  ordinary  contractor  who  must  have  a  plant 
adapted  to  small  jobs,  movable  from  place  to 
place  and  adapted  for  all  kinds  of  railroad 
cars.  Unloading  crushed  rock  ordinarily  costs 
from  '20  to  2.5  cts.  per  ton,  but,  by  means  of 
this  apparatus,  rock  is  being  unloaded  for 
about  one-third  to  one-half  of  this  amount. 

The  accompanying  illustrations  mostly  tell 
the  story.  The  method  is  to  draw  the  rock 
over  the  end  of  the  car,  through  a  chute  hung 
to  the  end  of  the  car,  and  into  the  wagon  by 
means  of  an  ordinary  slip-scraper  (largest 
size),  to  which  is  attached  a  %-in.  wire  cable 


Fig.  3 — View  of   Engine  Plant  for  Operating  Car    Unloading   Scraper. 


the  American  record  to  604  ft.,  while  the 
north  portal  progressed  561  ft.  in  spite  of  ex- 
ceptionally heavy  ground.  It  will  be  noted 
that,  as  might  be  expected,  the  cost  of  ex- 
plosives was  the  heavier  for  the  south  head- 
ing, while  the  cost  of  timbering  is  mainly  re- 
sponsible for  increasing  the  cost  per  foot  of 
the  north  heading  to  $4.30  more  than  the  $25.25 
of  the  south  heading.  It  is  also  significant 
that  the  cost  of  mucking  in  the  two  headings 
is  very  nearly  the  same. 


connected   to  a   hoisting   drum   operated   liy   a 
gasoline   engine. 

The  chute  is  built  of  2-in.  lumber  and  is 
6  ft.  wide  at  one  end,  5  ft.  at  the  other  end, 
and  5  ft.  long,  and  is  supported  by  two  legs, 
so  that  it  just  clears  the  wagons,  allowing 
them  to  be  driven  under  or  moved  ahead.  A 
roller  3  or  4  ins.  in  diameter  is  mounted  on  the 


•Civil  Engineer,   336  Pacific  Electric   Building, 
Los   Angeles.    Cat. 


Fig.  2 — View   Showing    IVIethod   of   Loading   Wagons    by   Scraper   from    Gondola   Cars. 
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iiutor  t'lul,  over  which  runs  thf  cable  ilrawing 
tlif  scraper  and  against  wliich  the  scraper 
falls    when    (lumping. 

The  hoist  dnuii  and  gas  engine  are  mounted 
on  a  low  truck  so  as  to  be  easily  moved.  The 
engine  is  a  10  hp.  gas  engine,  belted  to  the 
lioist  drum  with  an  8-in.  belt.  The  hoist  drum 
IS  I'J  ins.  in  diameter  and  In  ins.  wide. 

The  method  of  procedure  is  to  place  the 
loaded  railroad  cars  in  one  end  of  the  switch, 
move  each  car  in  turn  into  the  same  position 
for  unloading,  and,  when  unloaded,  move  it 
to  the  other  end  of  the  switch.  An  e.xtra 
length  of  rope  is  provided  so  that  a  hitch  can 
be  made  to  the  cars  to  move  them  into  posi- 
tion.  The  cars  are  thus  moved  more  quickly 
than  the  apparatus  can  be  moved  from  car 
to  car. 

Six  or  seven  men  are  needed  to  luiload  from 
200  to  250  tons  of  rock  per  day.  One  acts  as 
foreman,  two  handle  the  scraper,  one  is  engi- 


iir  (i  ton  wagon:  each  was  litted  with  a  tongue, 
two  mules  being  hitched  alongside  the  tongue 
witli  three  abreast  in  the  lead.  With  a  hatd 
of  about  V2  mile,  each  wagon  made  lo  trips 
per  day  of  8  hours,  thus  delivering  on  the 
road  tio  tons  of  rock  at  a  cost  of  $7.."iil  (live 
nudes  at  $1.00  per  day  and  $2..")0  per  day  for 
tlie  driver)  or  $0.12-")  per  ton  To  have  hauled 
(in  tons  of  rock  with  2-yd.  wagons  would 
have  required  two  and  a  half  2-yd.  wagons 
costing  $4.25  each  (two  horses  $2. on,  one 
driver  $2.2o)  or  $lo. (>."),  which  would  make 
the  cost  $0,177  per  ton,  which  shows  a  sav- 
ing of  $0.0.52  per  ton  by  hitching  more  stock 
to  one  wagon  and  using  a  large  sized  wagon. 
The  saving  will  increase  with  the  length  of 
haul.  The  coupling  of  two  or  three  wagons 
together,  or  using  a  wagon  of  large  capacity, 
with  J  to  8  head  of  stock  is  a  very  common 
California  practice,  and  is  one  which  the 
w-riter  has   failed  to   observe   in   the   east.      It 


erally  used,  but  the  writer,  in  observing  road 
building  operation  from  Xew  York  to  I-os 
.\ngeles,  has  never  seen  anything  like  it.  The 
car  shown  in  the  illustration  consists  of  a 
superstructure  of  bins  framed  together  and 
set  upon  a  -'U  ft.  Hat  car.  It  contains  twelve 
2-yd.  bins,  each  provided  with  a  separate  door 
for  discharging  the  contents  of  the  bin.  The 
teamster  drives  his  wagon  alongside  the  bin 
and  adjusts  a  board  between  his  wagon  and 
the  car,  which  prevents  the  spilling  of  any 
rock  on  the  ground.  He  then,  with  his  shovel, 
loosens  the  hook  holding  the  door  in  place, 
which  allow'S  it  to  swing  up  and  discharge 
the  whole  2  yds.  of  rock  into  the  wagon.  -The 
whole  operation  is  consummated  in  about  1 
minute  and  saves,  not  a  part,  but  all  of  the 
cost  of  shoveling,  which  is  2-5  cts.  per  yard, 
unless  all  delays  and  bad  management  are 
avoided. 

In    the    illustration,    in    order    to    bring    the 


Fig.  4 — Details   of  Special    Dump   Car  for    Crushed   Stone. 


neer  and  the  others  shovel  up  the  surplus 
rock  which  the  scraper  can  not  reach.  The 
two  men  handling  the  scraper  drag  it  to  the 
farthest  end  of  the  car,  signal  the  engineer, 
who  throws  in  the  clutch,  when  immediately 
the  scraper  starts  toward  the  chute,  gathering 
a  full  load,  of  rock  and  pushing  some  ahead 
of  itself,  is  drawn  through  the  chute  and 
dumps  its  load  at  the  end  thereof  into  the 
wagon. 

The  writer  in  loading  5  yds.  (G  ton)  dump 
wagons,  found  that  they  could  be  loaded  in 
an  average  of  10  minutes  by  12  scraper  loads, 
.'^bout  seven-eighths  of  a  car  can  be  unloaded 
by  the  scraper  by  having  the  two  or  three 
shovelers  shovel  the  rock  away  from  the  sides 
and  farther  end  of  the  car  when  the  rock  is 
getting"  low  in  the  car. 

From  200  to  250  tons  per  day  can  be  un- 
loaded for  the  following  costs,  as  per  Los 
Angeles  wages   for  an  8-hour  day : 

One    foreman $    3.50 

One  engine  man 3.00 

Two    scraper    men 5.00 

Three    shovelers 6.00 

Gasoline,    oil.    repairs,    etc -.50 

Total     *  20.00 

1  f  only  200  tons  are  unloaded,  the  cost  is  10 
cts.  per  ton.     The  cost  of  the  apparatus  is : 

Gas    engine,    ten    horse-power $    350.00 

Hoist   drum 125.00 

Truck     50.00 

Large    scraper 10.00 

One  hundred  and  twenty-tive  fet-t  cable.-  9.00 

Pulley     block 3.00 

Total     $    547.00 

The  irregularit}  with  which  cars  of  rock 
are  received,  makes  such  an  apparatus  es- 
pecially valuable  to  any  contractor,  inasmuch 
as  when  no  cars,  or  less  than  a  day's  run,  are 
received,  he  need  not  have  a  gang  of  shovelers 
to  lay  off  or  provide  for. 

It  will  interest  contractors  to  know  that  we 
were  able  to  haul  rock  cheaper  with  mules 
than  with  a  traction  engine,  using  the  type  of 
wagon  ordinarily  manufactured  and  sold  to  be 
drawn  in  train  with  an  engine.  The  partic- 
ular wagon   used   was   the   Port   Huron  5-yd. 


is  the  writer's  experience  that  this  method 
of  hauling,  ujiless  the  haul  be  a  long  one,  will 
generally  be  found  to  be  cheaper  than  hauling 
by   engines  for  the   following  reasons : 

(1).  To  load  a  train  of  wagons  quickly  re- 
quires either  a  private  or  specially  constructed 
railroad  switch  and  loading  bins,  or  two  trains 
of  wagons,  on  of  which  is  loading  while  the 
other  is  on  the  road.  Loading  wagons  con- 
tinuously one  by  one  does  not  require  so  much 
in  the  way  of  switches,  bins  or  wagons. 

(2).  Most  contracts  demand  an  equipment 
easily  aiid  cheaply  movable  from  one  switch 
to  another.  It  is  seldom  that  all  of  the  loading 
can  be  done  at  one  switch,  consequently  ex- 
pensive equipment  which  cannot  be  cheaply 
and  quickly  moved,  is  not  justifiable. 

(3').  Horse  equipment  is  better  adapted  to 
torn-up  and  dusty  roads,  which  are  sure  to 
be  encountered  where  construction  work  is  in 
progress. 

(4).  Horse  drawn  wagons  are  more  easily 
handled  on  the  sub-grade  where  the  rock  is 
dumped.  They  pull  in  on  the  sub-grade  easier, 
do  less  damage,  dump  more  quickly,  and  pull 
out  and  turn  around  quicker. 

("5).  On  very  few  contracts  and  on  very 
few  railroad  switches  can  rock  be  delivered 
fast  enough  to  justify  the  equipment  required 
for  engine  hauling.  The  wdiole  equipment 
where  horse  drawn  wagons  are  used,  the 
necessary  unloading  devices  and  the  number 
of  wagons,  tnore  easily  fit  the  general  run  of 
contracts. 

Of  the  numerous  contracts  now  under  con- 
struction in  Los  Angeles  County  where 
$3,00(1.11110  is  being  expended  on  macadam  road 
construction,  on  only  one  is  the  rock  being 
hauled  by  steam  engines.  It  was  tried  on  sev- 
eral others,  but  quickly  abandoned. 

The  best  device  for  unloading  rock,  one 
which  saves  all  cost  of  shoveling  from  the 
railroad  car,  is  the  compartment  type  of  rock 
car  now  built  and  used  by  the  Los  Angeles 
Pacific  Ry.  Co.,  an  electric  railroad.  This  car 
is  vcrv  satisfactory  and  should  be  more  gen- 


bottom  of  the  bin  the  right  height  above  the 
wagon,  the  track  has  been  elevated  by  being 
cribbed  up  with  ties.  Where  cribbing  up 
could  not  he  done,  a  shallow  trench  for  the 
wagons  would  have  to  be  excavated  with 
scrapers. 

Highway  Commissions,  quarry  owners  and 
contractors,  having  a  sufficient  yardage  of 
rock  to  handle,  can  certainly  effect  a  lar.ge 
saving  in  the  handling  of  rock  by  building 
such  bins.  The  34-ft.  car  in  the  illustration 
has  12  bins, and  a  capacity  of  24  yards.  "A  34- 
ft.  car  could  and  should  have  14  bins,  having 
a  capacity  of  28  yards.  At  25  cts.  per  yard, 
saved  in  unloading,  $7  is  saved  in  eacli  car- 
load. If  a  40-ft.  fiat  car  were  used,  l(i  bins 
of  this  size  could  be  built,  or,  by  slightly  in- 
creasing the^  height,  18.  carrying  3li  yds.  could 
be  built,  thus  making  the  carrying  capacity  of 
the  car  practically  that  of  the  ordinary  gon- 
dola which  is  generallx-  used  for  rock  ship- 
ments. The  illustration  .shows  the  dimensions 
of  the  twelve  coinpartment  car.  to  build  which 
the    following    bill    of    lumber    is    necessary: 

Six  2-in.  x  4-ins.  x  18-ft.  twelve  4-in.  x  4-in. 
X  18-ft.,  six  4-in  x  (i-in.  x  l(i  ft.,  four  2-in.  x 
l()-in.  X  l(3-ft..  sixtv  2-in.  x  12-in.  x  Ki-ft. 
Total.  2,(i43  ft.,  at  $22  per  ft.=$58.15. 

The  exact  amount  of  bolts  and  iron  re- 
quired I  have  not  been  able  to  ascertain,  how- 
ever, the  shop  foreman  of  the  L.  A.  P.  Ry.. 
savs  each  car  costs  them  a  total  of  $2-50. 


Methods    of    Disposing    of    Wet    Clay 
Excavation,    Panama. 

Three  plans  have  been  adopted  to  dispose  of 
earth  and  clay  spoil  by  dumping  it  into  the 
Chagres  river,  which  carries  the  materia!  down 
stream.  Wasting  material  on  the  clay  dump 
was  very  expensive  in  wet  season  because,  un- 
der pressure,  it  slides  from  under  the  track-;. 
In  the  Central  Division  the  excavation  consists 
almost  entirely  of  this  material,  and  the  prox- 
imity of  the  Chagres  made  the  new  schemes 
possible. 

.At  Gorgena.  a  high  trestle  has  been  built  on 
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tlic  bank  of  the  stream  and  the  spoil  dumped 
along  its  edge.  Water  drawn  from  the  river 
i.s  forced  on  it  through  hose,  and  the  material 
is  thus  sluiced  into  the  stream,  or  wetted 
sufficiently  to  make  it  move  slowly  into  the 
current  from  its  own  weight.  Pumps  op- 
erated by  compressed  air  were  used  at  first,. 
but  an  old  French  locomotive  has  been  in- 
stalled, and  steam  will  be  furnished  hence- 
forth. The  pump  discharges  from  a  6-inch 
main  located  along  the  bank  beneath  the 
trestle,  from  which  at  regular  intervals  are 
branches  to  which  the  sluicing  hose  may  be 
attached. 

At  San  Pablo  and  Juan  Grande,  the  dump- 
ing trestles  are  built  at  points  where  the  cur- 
rent in  the  river  is  especially  strong,  so  that 
the  wetted  clay  as  it  slides  into  the  river  will 
be  carried  rapidly  away. 

.M  East  Mamei  a  low  trestle  has  been  built 
out  into  the  stream  and  the  plan  of  cleaning 
the  spoil  away  from  this  trestle  by  sluicing  is 
being  tried.  This  is  in  the  experimental 
stage,  and  it  is  believed  that  the  method  will 
not  prove  as  economical  as  the  plans  outlined 
above,  unless  the  portable  sluicing  float  can  be 
used  at  several  dumps. 

The  portable  sluicing  plant  is  erected  on  two 
standard  flat  cars,  and  is  shifted  from  place 
to  place  by  a  locomotive,  which  also  furnishes 
steam  to  the  pumps.  On  one  car  is  mounted 
two  pumps  14.xl0x8  ins.,  and  a  boom  by  which 
the  suction  pipe  is  let  into  the  river.  These 
pumps  are  old  stock  of  the  reciprocating  type 
and  cannot  handle  muddy  water  as  well  as 
centrifugal  pumps.  The  '  water  is  forced 
through  a  pipe  to  the  second  car,  on  which 
the  sluicing  monitors  are  mounted.  A  3-inch 
nozzle  directed  over  the  end  of  the  car  can 
throw  a  stream  directly  down  on  either  side. 
.\  2%"  nozzle  carried  over  each  side  by  a 
riexible  hose  can  throw  a  stream  in  any  direc- 


tion, even  so  as  to  wash  out  under  the  car  it- 
self. A  third  2%^inch  nozzle  is  used  to  wash 
nut  the  dump  cars. 

METHOD    OF    CONSTRUCTING    PEDRO    miGUEL-MIR.\- 
FLORES    HIGHWAY. 

The  construction  of  a  section  of  this  road 
involves  the  crossing  of  the  valley  of  the 
Caimitillo  and  Camaron  rivers,  near  Mira- 
rtores.  It  is  proposed  to  construct  a  trestle 
across  each  valley,  extend  the  construction 
track  along  it,  and  make  the  fills  from  the 
canal    prism. 

The  trestle  over  the  Caimitillo  valley  will  be 
about  500  feet  long,  and  that  over  the  Cama- 
ron will  be  about  300  feet.  The  embankment 
will  1)c  about  60  feet  above  sea  level,  and  its 
width  on  top  will  be  either  16  feet  or  24  feet. 
If  the  I(3-foot  width  is  decided  upon,  guard 
rails  will  be  erected  along  each  side. 

The  culverts  will  consist  of  old  French  iron 
pipe,  nine  feet  in  diameter.  Two  parallel  lines 
of  this  pipe  will  be  used  at  the  Caimitillo  and 
one  line  at  the  Camaron  river,  which  is  a 
small  stream  emptying  into  the  Caimitillo. 

These  culverts  will  be  located  on  natural 
benches  at  one  side  of  the  streams,  about  20 
feet  above  the  present  channels,  in  order  to 
procure  a  solid  bed,  and  a  special  fill  will  be 
made  around  them. 


Cost  of  Sinking  a  Mexican  Mine  Shaft. 

The  following  costs  of  sinking  a  mine  shaft 
through  Andesite,  at  the  Esperanza  mine  at 
El  Oro,  Mexico,  are  given  by  Mr.  W.  E.  Hin- 
dry.*  The  shaft  was  a  three-compartment 
vertical  shaft,  having  two  5x5  ft.  hoisting 
compartments  and  a  5x7  ft.  pump  and  ladder- 
way.  The  timbering  was  10x10  ins.,  with  2-in. 
lugging  sills  5  ft.  c.  to.  c.  and  6  posts  per  set. 

•Mining  and   Scientific  Press,  April  9,   1910. 


The  total  depth  of  the  shaft  was  679  ft.,  of 
which  101  ft.  was  sunk  by  windlass  and  hand 
work,  and  578  ft.  by  steam  hoist  and  machine 
drills.  The  work  was  done  in  1899  and  the 
prices  of  materials  and  wages  were  as  fol- 
lows : 

Materials;  Prices. 

Timber  per  M  ft.  B.  M $13.58 

Wood  per  cord 3.15 

Coal  per  ton 7.27 

Powder.   6095..  per   lb 0.14% 

Fuse  per  foot 0.0055 

Caps,  each 0.0058 

Candles,  each  0.0194 

Labor: 

Superintendent,  per  24  hours $4.85 

Shaft  men.  foreign,  per  S-hour  shift 3.22 

Shaft  men.  native,  per  S-hour  shift 0.528 

Top  men,   per  S-hour  shift 0.432 

Fireman,  per  S-hour  shift 0.485 

Hoistmen.  per  S-hour  shift 0.970 

Blacksmiths,  per  S-hour  shift 1.455 

The  cost  of  excavation  was  as  follows: 
Labor:  Per  lin.  ft. 

Superintendence   $  2.529 

IBhaf tmen.  foreign 3.510 

Shaftmen,  native   7.043 

Top  men  0.57S 

Blacksmiths    0.718 

Firemen    0. 317 

Hoistmen   0.894 

Miscellaneous  0.936 

Total  $16,525 

Materials: 

Timber     $3,961 

Wood,   fuel    3.781 

Coal    0.179 

Powder     2.853 

Fuse    0.014 

Caps     0.294 

Candles    0.223 

Oils,   grease,   etc 0.025 

Miscellaneous    0.051 

Total    $11,381 

Grand  total 27.906 

The  above  costs  are  converted  from 
Mexican  money  assuming  the  piso  to  have  a 
value   of   48%.  cents. 


ROADS      AND      STREETS      SECTION 


County  Road  Systems  in  the  Province 
of  Ontario,  Canada 

The  present  county  road  systems  in  the 
Province  of  Ontario  may  be  said  to  date  from 
the  passage  in  1901  by  the  Provincial  Legisla- 
ture of  the  "Act  to  Aid  in  the  Improvement  of 
Public  Highways." 

This  act  provides  that  a  county  council  of 
any  county  may  by  by-law  adopt  a  plan  for 
the  improvement  of  highways  throughout  the 
county  by  assuming  highways  in  any  munici- 
pality in  the  county  in  order  to  form  or  ex- 
tend a  system  of  county  highways.  It  is  pro- 
vided that  the  roads  assumed  shall  be  leading 
market  roads  such  as  will  best  serve  local 
requirements,  but  the  roads  assumed  must 
form  a  connected  system  as  far  as  possible. 
The  County  Council  determines  the  roads  to 
lie  assumed,  but  the  by-law,  with  an  estimate 
of  the  cost  of  the  proposed  improvement,  is 
subject  to  approval  by  the  Minister  of  Public 
works.  Having  been  so  approved,  the  county 
is  entitled  to  receive  from  the  government 
one-third  of  the  county's  expenditure  on  con- 
struction. That  is  to  say  if  the  total  expendi- 
ture on  a  county  road  system  is  $150,000,  the 
Province  of  Ontario  contributes  $50,000  and 
the  county  is  required  to  raise  $100,000.  Coun- 
ty Councils  are  permitted  to  raise  the  county's 
share  either  by  an  annual  levy,  or  the  issue 
of  debentures  with  payments  extended  over 
•30  years.  The  work  done  on  the  roads  is 
under  the  direction  of  the  County  Council, 
subject  to  the  regulations  of  the  Department 
of  Public  Works  with  respect  to  highways. 

The  chief  objects  of  the  art  are;  To  encour- 
age a  business-like  system  of  road  manage- 
ment; to  build  a  system  of  main  roads;  to 
create  an  object  lesson  in  managetnent  and 
construction  for  township  municipalities ;  and 
to  aid  in  the  more  equitable  distribution  of 
the  cost  in  that  through  the  provincial  grant 
and  a  general  county  tax.  Cities  and  towns  in 
some  degree  contribute  to  the  cost.  First  im- 
portance is  attached  to  the  system  of  manage- 
ment of  these  county  highway  systems.  The 
reeulations  of  the  Public  Works  Department 


require  that  the  management  be  centralized  in 
a  county  road  superintendent  (or  engineer) 
appointed  by  the  County  Council.  The  re- 
quirement is  merely  that  the  system  of  the 
organization  of  a  stock  company  be  followed, 
viewing  the  property  owners  of  the  county  as 
stockholders,  the  County  Council  as  a  board 
of  directors  and  the  road  superintendent  as  a 
manager,  carefully  selected  by  the  council 
because  of  his  qualifications   for  the  position. 

On  each  of  the  works  the  superintendent  is 
expected  to  place  a  foreman.  This  foreman 
receives  his  instructions  from  the  superin- 
tendent as  to  how  the  work  is  to  be  done. 

The  regulations  under  which  the  road  su- 
perintendent and  foremen  work  do  not  define 
one  fixed  standard  of  road  for  the  entire 
Province  to  which  all  county  roads  must  be 
sand-papered.  Differences  of  soil,  road  material, 
traffic,  condition  of  road  before  improvement, 
drainage  requirements  and  other  local  circum- 
stances are  to  be  considered  by  the  superin- 
tendent. The  superintendent  is  expected  to 
make  the  best  use  of  conditions  as  he  finds 
them  in  the  locality.  In  doing  this,  he  is  to 
follow  the  underlying  principles  of  road  con- 
struction. Where  he  fails  to  do  so,  he  has  not 
followed  the  requirements  of  the  department 
in  either  one  extreme  or  the  other.  WTiile 
the  regulations  state  general  principles,  there 
is  at  the  same  time  a  type  which  is  considered 
most  suitable  for  a  county  road. 

This  consists  of  an  earth  turnpike  24  ft. 
shoulder  to  shoulder  of  ditches.  The  camber 
or  crown  averages  1  in,  to  the  foot  from  side 
to  center — 12  ins.  in  a  24-ft.  road.  The  center 
is  metalled  with  broken  stone  or  first-class 
gravel  from  8  to  14  ft.  wide  and  8  in.  in  center 
thickness  after  thorough  consolidation  by 
rolling.  The  road  should  have  easy  flowing 
grades  with  low  spots  filled  and  high  places 
cut  down.  The  open  drains  should  have  suffi- 
cient capacity  and  fall  for  storm  flow,  and 
tile  underdrains  should  be  laid  as  conditions 
require.  Good  drainage  and  grading  are 
essential. 

The    recently    issued    report    for    1909    by 


Provincial  Engineer  of  Highways,  Mr.  W.  A. 
McLean,  from  which  these  notes  have  been 
taken,  states  that  since  the  passage  in  1909  of 
the  Highway  Improvement  Act,  17  counties 
out  of  37  in  the  Province  have  established 
county  road  systems.  To  the  end  of  1909, 
the  average  has  been  equal  to  15  counties, 
each  operating  for  four  years,  in  which  period 
1,125  miles  of  stone,  or  good  gravel  roads, 
have  been  built.  This  neglects  a  large  amount 
of  minor,  incomplete  and  scattered  improve- 
ments which  will  eventually  be  a  part  of  the 
permanent  work. 

Expenditure  under  the  act  since  1902  has 
been  as  follows : 

Toll   roads    purchased $    153.897.98 

Sundry  grants  to  townships,  villages 

and  towns    ^?-?^i-5? 

Permanent  bridge  construction 366.225.21 

Machinery,   plant,   etc 113.544.84 

Road  construction  and  supervision...  1.404.497.S8 

Total    .$2,128,122.93 

Of  this  amount  the  counties  have  spent 
$1,418,748.63.  The  Provincial  expenditure^,  ex- 
tending over  eight  years,  has  been  $709,374.30, 
the  Province  contributing  one-third  of  the 
total,  or  $1  to  each  $2  raised  by  the  counties. 

Combining  the  items  of  road  construction 
and  supervision  (the  latter  about  $75,000),  the 
total  cost  of  road  construction  is  $1,404,487.88. 
With  1,125  miles  of  road  built,  the  average 
cost  per  mile  has  been  approximately  $1,250. 
This,  as  previously  stated,  neglects  a  large 
amount  of  incomplete  and  scattered  work,  so 
that  the  average  cost  per  mile  would  be  less. 

The  following  notes  taken  from  the  annual 
report  for  1909  of  the  Provincial  Engineer  of 
Highways  will  give  some  idea  of  what  has 
been  done  bv  the  various  counties : 

Went'cvnrth  County.— The  Wentworth  county 
system,  established"  in  1902,  the  first  in  the 
Province,  has,  with  the  work  of  1909,  ap- 
proached completion  so  far  as  macadamizing 
is  concerned.  The  system  comprises  140  miles 
of  road,  and  about  three  miles  are  still  to  be 
macadamized.  The  management  of  this  work 
since  its  inception  has  rested  with  one  county 
road    superintendent,   by    whom    foremen    are 
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appointed  both  for  construction  and  mainte- 
nance, as  occasion  requires.  In  point  of  or- 
ganization, the  system  has  proved  very  satis- 
factory. The  metal  used  on  the  system  has 
in  general  been  a  good  quality  of  broken  lime- 
stone, quarried  and  crushed  by  the  county. 
The  metal  has  been  rolled  to  a  good  surface, 
the  county  owning  two  steam  rollers. 

The  machinery  owned  by  the  county  con- 
sists of  two  steam  rollers,  a  horse  roller,  five 
stone  crushers,  a  steam  drill,  scrapers,  plows 
and  minor  implements,  the  total  cost  of  which 
was  $12,181.72. 

With  an  expenditure  of  $69,104  for  the 
purchase  of  32  miles  of  toll  roads;  $23,225.51 
for  machinery,  quarries,  plant,  etc. ;  $8,224.62 
for  bridges,  there  has  been  expended  on  fur- 
ther construction  $234,281.16.  These  roads 
"vary  in  width  of  grade  from  24  to  30  ft.,  and 
metal  from  8  to  16  ft.  The  wider  roads  are 
in  the  vicinity  of  Hamilton. 

Simcoe  County, — The  Simcoe  county  system 
was  established  in  1903,  and  includes  448 
miles  of  road.  Of  this  there  has  been  com- 
pleted 341  miles  of  gravel  and  23  miles  of 
stone  road.  The  expenditure  on  this  mileage 
to  the  end  of  1909  was,  for  roads.  $304,95216; 
bridges,   $33,145.94;  machinery,  $9,116.90. 

The  machinery  comprises  14  road  graders, 
four  horse  rollers,  three  stone  crushers,  20 
slush  scrapers,  2  gravel  screeners,  12  wheel 
scrapers  and  seven  rooter  plows.  Machinery 
belonging  to  the  townships  is  largely  used 
when   required. 

M'idth  of  grade,  shoulder  to  shoulder  of 
ditches,  is  ordinarily  24  ft.,  but  in  1909  there 
was  variation  from  20  to  26  ft.  Metal  (gravel 
or  stone)  is  spread  to  a  width  of  8  ft.,  and  a 
depth  of  from  T  to  10  ins.  Concrete  tile  and 
concrete  arches  are  used  for  culverts,  and 
bridges  are  of  a  permanent  type,  reinforced 
concrete  or  concrete  abutments  with  steel  su- 
perstructure. The  county  maintains  a  consid- 
erable number  of  large  bridges,  .\ttention 
has  been  given  to  drainage,  by  turnpiking  with 
the  graders,  improving  of  open  drains  and 
use  of  tile  underdrains. 

Limestone  is  plentiful  in  the  northern  part 
of  the  county  and  gravel  is  fairly  so  in  the 
south.  For  the  majority  of  the  roads  gravel 
is  used.  The  management  is  under  one  county 
road  superintendent. 

Lanark  County. — The  Lanark  county  road 
system,  established  in  1903,  comprises  9S  miles 
of  road,  or  aboilt  12  per  cent  of  the  total  road 
mileage  in  the  county.  Twenty  miles  of  toll 
roads  were  bought  in  1903  at  a  cost  of  $19,- 
346.60,  the  tolls  removed  and  the  roads  in- 
cluded in  the  county  system.  The  metalling 
of  all  these  roads  is  nearly  completed,  and 
the  season  of  1910  should  finish  this  work. 
The  total  expenditure  on  construction  at  the 
end  of  1909  was  $101,799.61,  and  for  machinery, 
quarries  and  plant  $11,332.69.  Apart  from  cul- 
verts, there  has  been  little  expenditure  on 
bridges. 

The  work  is  in  charge  of  a  county  road 
superintendent  who  personally  supervises  the 
main  work  in  progress  and  places  foremen  on 
other  works,  visiting  these  from  time  to  time. 
The  work  to  be  undertaken  each  year  is  de- 
cided in  council,  upon  the  report  of  the  road 
superintendent. 
.  Crushed  stone  is  principally  used,  as  rock  is 
plentiful  and  there  is  very  little  gravel.  Field 
stone  is  generally  used,  being  piled  during  the 
fall  and  winter  by  farmers  of  the  locality  and 
paid  for  at  a  rate  per  cord. 

The  machinery  and  plant  consists  of  a  stone 
crusher,  engine,  portable  separating  bin,  water 
tank,  two  graders,  two  rooter  plows,  three 
dump  wagons,  with  minor  implements.  A 
camp  outfit  comprises  a  caboose,  five  tents, 
with  blankets,  stoves  and  cooking  utensils. 
It  is  found  of  advantage  to  have  a  road  camp 
for  some  of  the  principal  works,  as  the  men 
and  teams  cannot  readily  find  accommodation 
with  farmers.  By  means  of  the  camp,  the 
men  are  always  on  the  work  ready  to  start  as 
weather  permits,  while  time  and  energy  are 
not  wasted  in  long  walks  three  times  a  day. 

Oxford  County. — A  system  of  county  roads 
was  first  established  in  the  county  of  Oxford 
in  1904,  when  certain  toll  roads  were  pur- 
chased, the  tolls  were  removed  and  the  main- 
tenance of  these   and   other   main   roads   pro- 


vided for.  The  special  act  under  which  this 
system  was  carried  on  having  been  found  un- 
satisfactory, a  new  by-law  was  passed  in 
1907,  when  a  system  of  256  miles  was  as- 
sumed by  the  county.  The  total  expenditure 
has  been  as  follows:  Roads,  $I59,.394.18 ; 
bridges,  $40,773.61 ;  machinery,  $25,791.36.  Fif- 
ty-eight miles  of  road  have  been  graded, 
metalled  and   fully  tile  drained. 

The  county,  for  road  purposes,  is  divided 
into  two  divisions,  north  and  south,  over  each 
of  which  there  is  a  road  superintendent  who 
works  under  the  direction  of  the  county  road 
committee. 

The  metal  used  consists  principally  of 
crushed  gravel,  procured  from  local  gravel 
pits.  This  material  is  put  through  a  crusher, 
screened  and  is  received  into  elevated  bins, 
from  which  it  is  loaded  into  wagons.  By 
means  of  these  elevated  bins,  teams  do  not 
have  to  stand  in  the  pit  while  the  wagons  are 
being  loaded  with  shovels,  but  the  wagons 
can  be  loaded  from  the  bins  in  about  three 
minutes  each.  The  saving  in  this  way  is  such 
that  the  cost  of  crushed  gravel  is  very  little 
in  excess  of  the  natural  pit  gravel.  Discarded 
pits  in  which  the  natural  gravel  is  too  coarse 
can  also  be  used,  so  that  the  saving  in  length 
of  haul  is.  in  many  cases,  considerable.  In  a 
few  cases,  natural  pit  gravel  has  been  used, 
while  near  Tillsonburg  quarry  stone  has  been 
brought  in  by  rail. 

The  machinery  used  by  the  county  consists 
of  two  steam  rollers,  four  stone  crushers,  two 
road  graders,  four  wheel  scrapers,  one  25  h.p. 
traction  engine,  one  17  h.p.  traction  engine, 
one  29  h.p.  portable  engine,  two  tank  sprink- 
lers, five  spreading  wagons,  seven  dump  carts, 
with  minor  articles. 

The  standard  type  of  construction  consists 
of  an  earth  grade  26  to  28  ft.  from  shoulder 
to  shoulder,  upon  which  is  spread  metal  8  ft. 
wide  and  from  8  to  10  ins.  in  thickness.  The 
roads  are  consolidated  by  rolling. 

Over  a  considerable  part  of  this  work  the 
tile  and  surface  drainage  is  completed,  and 
of  a  very  satisfactory  type.  The  outlets  of 
tile  drains  are  set  in  concrete  head-walls. 
Bridges  and  culverts  are  of  good  type  of  con- 
crete, and  for  long  spans  concrete  abutments 
with  steel  superstructure. 

Halton  County. — The  Halton  county  roads 
system  was  estaljlished  in  1907,  and  comprises 
202%  miles  of  road,  or  about  30  per  cent  of 
the  total  road  mileage  of  the  county.  This 
mileage  is  found  excessive,  and  is  to  a  con- 
siderable extent  handicapping  the  progress  of 
the  work.  There  are  a  great  many  small 
bridges  throughout  the  county  and  these  are 
being  renewed  with  concrete  and  steel  in  a 
permanent  manner.  The  total  expenditure  on 
these  roads  has  been  $71,946.59,  of  which 
$37,694.43  was  for  roads  and  $24,588.82  for 
bridges. 

The  machinery  owned  by  the  county  con- 
sists of  one  steam  roller,  a  stone  crusher,  two 
graders  and  two  wheel  scrapers. 

Gravel,  crushed  field  stone  and  crushed 
gravel  are  used. 

The  principal  work  to  the  present  time  has 
been  some  broken  stone  road  near  Moffatt  in 
Nassagaweya ;  some  broken  stone  and  grading 
in  the  vicinity  of  Acton  in  the  same  town- 
ship :  some  gravel  road  in  the  vicinitv  of 
Georgetown :  a  mile  of  macadam  near  Milton : 
a  road  metalled  with  crushed  gravel  near  Bur- 
lington. A  considerable  number  of  scattered 
stretches  have  been  built  in  other  localities, 
tending  principally  to  the  permanent  improve- 
ment of  the  worst  pieces.  The  stoned  roads 
in  Halton  are  of  a  better  class  of  workman- 
ship than  are  the  gravel  roads,  owing  to  the 
more  general  use  of  the  steam  roller  on  the 
former.  The  standard  type  of  road  consists 
of  an  earth  grade  24  ft.  wide,  metal  8  ft. 
wide  and  10  to  12  ins.  in  thickness. 

The  work  is  in  charge  of  a  county  road 
superintendent,  who  employs  foremen  on  the 
different  w'orks  as  required. 

Wellington  County. — The  Wellington  system 
of  roads,  comprising  17D  miles,  was  estab- 
lished on  its  present  basis  under  the  Act  to 
.\id  in  the  Improvement  of  Highways,  in 
1003.  Prior  to  that  time  the  county  w-as  main- 
taining a  system  of  roads  aggregating  144 
miles.     These  were  leading  roads,  converging 


at  Guelph,  constructed  as  trunk  roads  before 
the  time  of  railways  and,  later,  while  Guelph 
was  the  only  railway  shipping  point  in  the 
county.  Wagon  traffic  over  them  was  at  one 
time  very  great,  and  they  were  built  accord- 
ingly, with  a  very  wide  grade,  usually  about 
40  ft.,  and  metalled  the  full  width.  With  the 
increase  of  railway  shipping  points  throughout 
the  county,  and  changing  conditions  of  popu- 
lation, traffic,  etc.,  a  readjustment  became 
necessary.  To  this  end,  when  the  system  was 
placed  under  the  Highway  Act,  extensions 
were  made  in  several  of  the  more  wealthy  and 
populous  municipalities  to  more  nearly  propor- 
tion the  benefit  to  the  amount  each  would 
contribute. 

The  older  roads  of  the  system  are  wide  and 
flat,  frequently  with  square  shoulders  and 
sharply  defined  open  ditches ;  while  the  new 
roads  are  in  various  stages,  from  earth  roads 
to  roads  with  a  more  or  less  gravelled  road- 
bed. The  work  now  required  consists  for 
the  most  part  of  narrowing,  .reshaping  and  re- 
surfacing the  old  roads;  the  straightening, 
grading,  metalling  and  draining  of  the  26  miles 
of  new  roads  and  the  permanent  construction 
of  culverts  and  bridges  on  the  county  system. 
Gravel  of  a  good  quality  is  fairly  plentiful 
and   well  distributed  in  most  of  the  county. 

County  machinery  consists  of  a  steam  roller; 
two  rock  crushers,  three  graders  and  minor 
implements.  Supervision  of  the  work  is  cen- 
tralized in  one  county  road  superintendent. 

Hastings  County. — The  Hastings  county 
road  system  is  472  miles  in  length,  and  is 
principally  in  the  southern  and  settled  part  of 
the  county.  .  The  northern  and  little  occupied 
townships  are  given  an  annual  grant  for  road 
purposes  in  lieu  of  county  roads. 

The  roadwork  in  Hastings  is  in  charge  of  a 
county  road  superintendent  who,  subject  to 
the  direction  of  the  council,  has  general  over- 
sight of  all  work  performed.  Under  him  there 
has  been  at  work,  during  the  past  season,  six 
groups  of  men,  each  in  charge  of  a  foreman. 
It  was  formerly  the  practice  for  the  county  to 
board  the  men  in  camps,  but  the  present  plan 
is  to  supply  each  foreman  with  tents,  or  a 
covered  van,  and  a  camp  outfit,  and  allow  the 
men  to  board  themselves.  They  find  their 
own  provisions  and  do  their  own  cooking. 

The  county  owns  two  rock  crushers,  each 
rated  at  100  cu.  yds.  per  day.  The  experience 
is  that  the  crushers  will  turn  out  all  they  can 
be  fed,  which  ranges  from  50  to  80  cu.  yds. 
per  day  each.  The  county  owns  also  a  traction 
engine.  22  h.p.,  made  w'ith  extra  wide  wheels 
to  provide  against  settlement  when  used  on 
soft  ground.  One  engine  is  rented ;  so  that 
during  the  threshing  season,  when  this  engine 
cannot  be  secured,  only  one  crusher  can  be 
continued   in   operation. 

The  stone  used  on  the  roads  varies  consid- 
erably in  quality.  Field  stone  is  generally  em- 
ployed. Much  of  it  is  gneiss,  tough  blue  lime- 
stone; and  in  some  sections  a  limestone  that 
weathers  badly.  Gravel  is  also  used  where 
plentiful,  and  of  good  quality.  The  most  sat- 
isfactory stone  used  is  the  blue  limestone.  It 
is  not  difficult  to  crush,  and  it  packs  and  wears 
well.  Care  is  taken  to  use  only  clean  stone, 
and  no  sand  or  other  binder  is  used. 

Farmers  living  along  roads  to  be  improved 
place  the  stone  in  convenient  piles,  and  when 
work  on  the  road  is  undertaken  the  crusher 
is  set  up  beside  them,  the  stone  crushed  and 
hauled  to  the  roads.  Where  very  plentiful, 
the  stone  is  crushed  as  a  favor  to  the  farmer; 
in  other  cases,  the  county  pays  from  7  to  10 
cts.  a  yard  for  the  material. 

The  roads  of  Hastings  are,  to  a  large  ex- 
tent, old  stone  roads.  Many  were  made  too 
w'ide  in  the  first  instance,  and  nearly  all  have 
worn  and  settled  until  they  are  too  flat,  with 
square  and  high  shoulders  at  the  sides.  Re 
construction  of  these  consists  of  grading,  cut- 
ting off  square  shoulders,  narrowing  the  road- 
beds and  giving  a  higher  crown.  Good  drain- 
age is  sought  and  the  rolling  nature  of  the 
district  affords  every  opportunity  for  a  good 
fall  to  frequent  outlets. 

There    are    numerous   hills    in    the    district 
There  is  a  tendenc_v  to  improve  these  as  rap 
idly  as  possible,  bringing  them  to  a  permanent 
grade.     Hills    are    given    a    noticeably    higher 
crown  than  the  level   roads,  and  an  effort  is 
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made   1(1   dispose   of   the   water  in    siieli   a   way 
thai  washouts  cannot  occur. 

The  condition  of  the  roads  is  such  that 
work  is  not,  as  a  rule,  performed  in  long 
stretches.  The  tendency  is  to  improve  the 
worst  sections  first,  gradually  hringing  the  en- 
tire system  to  a  proper  standard. 

New  roads  are  built  by  first  bringing  the 
sub-soil  to  a  permanent  grade,  crowning  it  and 
making  suitable  side  drains.  The  earth  sub- 
grade  is  then  covered  with  broken  stone  or 
gravel  to  a  depth  of  11  ins.  Narrow  grades 
are  the  rule,  as  they  are  found  ample  to  ac- 
commodate traffic.  Nearly  all  the  grading  and 
ditching  is  done  with  the  grading  machine.  A 
width  of  18  or  20  ft.  between  ditches  is  found 
sufiicient,  with  the  central  7  ft.  metalled. 

Lincoln  County. — Lincoln  county  road  sys- 
tem was  established  in  1!)04  and  consists  of 
one  road,  the  Queenston  and  Grimsby  stone 
road.  'Jll  miles  in  length,  running  east  and 
west  from  end  to  end  of  the  county.  This  is 
an  old  macadamized  road,  first  established  as 
a  toll  road  and  afterwards  purchased  and 
maintained  by  the  county.  Through  careless 
man;igement  it  had  become  much  run  down, 
but  has.  under  the  new  system  of  supervision 
been  greatly  improved. 

The  road  is  in  charge  of  a  superintendent 
who  devotes  his  time  to  the  work. 

I'rince  Edward  County. — The  Prince  Ed- 
ward county  road  system  was  organized  in 
1!)0T,  and  includes  hi  miles  of  road.  During 
the  seasons  of  1908  and  100!)  good  progress 
has  been  made,  and  it  is  anticipated  that  the 
entire  mileage  will  he  completed  during  1910. 
The  expenditure  on  this  work  has  been:  For 
road  construction,  $71,044.84:  for  machinery. 
$12,408.11.   and    for   bridges,   $r),.Ti7.05. 

The  county  is  equipped  with  two  road  roll- 
ers— one  of  the  traction  engine  t\pe — two 
stone  crushers,  graders  and  minor  implements. 
Repairs  are  made  in  a  central  blacksmith  shop 
equipped  by  the  county.  The  operation  has 
shown  good  management  as  regards  the  ar- 
rangement of  crushers,  bins,  screens  and  han- 
dling of  stone. 

The  metal  used  is  local  stone,  usually  quar- 
ried very  conveniently  to  the  work.  This  ma- 
terial, however,  is  a  soft  limestone  that,  as  a 
rule,  weathers  badly.  So  far  it  has  shown 
better  lasting  qualities  than  its  appearance 
would  indicate,  and  it  will  probably  be  eco- 
nomical to  resurface  more  frequently  rather 
than  (at  present)  to  import  a  better  but  more 
expensive  stone  by  rail. 

The  work  as  carried  out  radiates  largely 
from  Picton,  while  one  road  of  importance 
has  been  Ijuilt  out  from  Wellington.  In  this 
way  all  ratepayers  are  receiving  more  or  less 
lienefit  from  the  work.  Defects  apart  from 
the  soft  quality  of  the  stone  have  been  prin- 
cipally in  the  matter  of  grading  and  drainage 
— more  especially  on  what  is  known  as  the 
Waupoos  road.  Knolls  have  not  been  cut 
down,  nor  have  the  surface  drains  been  given 
a  proper  grade,  so  that  water  will,  here  and 
there,  rest  in  pockets.  In  other  places  tile 
drainage  was  evidently  needed,  and  more  care 
should  lie  given  to  the  placing  of  culverts. 
The  caml)er  of  the  roads  is  .good,  and  the 
stone  is  carefully  rolled. 

Middtesc.r  County. — The  Middlesex  county 
system  dates  from  "the  year  1900,  when,  under 
a  special  act,  the  county  was  authorized  to 
carry  on  road  improvements  through  the  town- 
ship councils.  Finding  the  plan  unsatisfactory 
it  was  repealed  by  the  legislature  and  in  10117 
the  county  passed  a  by-law  in  conformity  with 
the  Highway  Improvement  .\ct. 

The  system  assumed  by  the  county  com- 
prises practically  the  roads  designated  in  the 
by-law  of  10n(i.  and  includes  220  miles  of  road. 
The  work  on  these,  roads  is  under  the  super- 
vision of  a  county  engineer,  and  2.'H  foremen 
responsible  to  him.  It  is  customary  for  the 
county  engineer  to  considt  with  the  county 
councillors  early  in  the  year  as  to  the  work 
to  be  undertaken  in  the  several  townships  dur- 
ing the  ensuing  season.  The  location  and 
class  of  work  having  been  decided  upon,  the 
supervision  of  the  work  devolves  upon  the 
county  engineer  and  foreman  of  the  division. 
The  system  includes  a  number  of  roads 
which  were  formerly  toll  roads.  Other  roads 
were  built  by  the  countv  in  a  substantial  man- 


ner aliout  half  a  century  ago.  Roads  of  this 
class  ha\e  wide  grades  and  have  had  gravel 
applied  in  repair  repeatedly,  so  that  they  have 
a  good  foundation.  They  have,  however,  be- 
come ver.v  fiat,  with  high,  square  shoidders  at 
the  sides.  These  roads  are  being  restored  by 
grading  away  the  shoulders,  resurfacing  with 
gravel  and  tile  drainage.  In  some  cases  the 
roads  are  improved  by  grading  and  draining 
alone  (removing  the  shoulders  and  thereby 
restoring  the  crown)  without  the  addition  of 
new   metal. 

The  county  is  one  of  the  largest  in  the 
Province.  Local  road  metal  consists  prin- 
cipally of  gravel,  with  some  field  stone.  The 
gravel,  however,  is  not  uniformly  distributed, 
and  in  some  districts  it  will  be  necessary  to 
bring  in  crushed  quarry  stone  to  properly 
metal  the  roads.  The  county  owns  one  stone 
crusher,  operated  this  year  (1009)  in  the 
township  of  North  Dorchester,  boulder  stone 
from  the  River  Thames  being  used. 

Crushed  quarry  stone  has  been  used  in  two 
cases  in  the  county,  a  short  stretch  near  .\p- 
pin,  and  another  near  Strathroy.  In  both 
cases  the  work  was  carried  on  in  a  somewdiat 
experimental  manner,  and  the  results  were 
not  satisfactory,  largely  due  to  the  lack  of 
a  steam  roller.  Crushed  stone  should  be  used 
in  the  county  on  roads  adjacent  to  stations. 
This  applies  especially  to  the  roads  near  Lon- 
don, where  tratific  is  con.gested. 

.•\  consideralile  number  of  bridges  have  been 
liuilt  on  the  county  roads,  these  being  of  a 
permanent  character.  For  short  spans,  rein- 
forced concrete  is  used,  and  for  long  spans, 
steel  bridges,  with  concrete  floor,  and  con- 
crete piers  and  abutments. 

\  commendable  feature  of  the  Middlesex 
county  work  is  the  tile  draining.  On  old 
gravel  roads,  tile  drains  are  being  placed  on 
one  or  both  sides  of  the  road.  The  farms  of 
the  county  are  largely  under  drained  and  many 
of  these  drains  have  their  outlets  in  open 
ditches  along  the  road.  It  is  the  practice  of 
the  county  to  arrange  with  property  owners 
to  connect  all  farm  tile  with  the  new  tile 
drains  on  the  road.  The  county  pays  the  cost 
of  excavation  and  a  -j-in.  tile.  The  property 
owners  contribute  the  additional  cost  of  the 
larger  tile  necessary  to  take  the  farm  drain- 
age. In  this  way  deep  and  dangerous  open 
ditches  are  done  away  with  and  a  permanent 
system  of  drainage  established  for  all  pur- 
poses. 

There  is  a  tendency  to  leave  the  graded 
roadway  too  wide.  A  width  of  24  ft.  would 
accommodate  heavy  trafific  on  any  part  of  the 
county  system,  except  in  the  immediate  vi- 
cinity of  London.  Grading  of  the  roads  has 
not  always  been  as  permanently  done  as  would 
be  desired.  To  cut  down  knolls  and  fill  hol- 
lows as  far  as  practicable  is  necessary  before 
the  road  can  be  permanently  metalled.  The 
uneven  condition  of  some  of  the  new  roads 
contrasts  very  unfavorably  with  the  roads 
.graded  by  the  county  half  a  century  ago. 

The  county  urgently  requires  the  use  of  a 
steam  roller  in  applying  metal  to  the  roads: 
and  has  been  notified  that  to  comply  with  the 
regulations  of  the  Department  of  Public 
Works,  provision  must  be  made  for  rolling. 
Loose  crushed  stone  on  the  road,  or  even  loose 
gravel,  is  for  a  long  time  a  serious  impedi- 
ment to  travel.  Some  cases  were  oliserved  in 
the  county  in  which  gravel  left  on  the  road 
for  two  years  had  not  been  traveled  on, 
vehicles  following  an  up-tilted  track  alon.g  the 
side  of  the  road. 

Frontcnur  County. — This  system  of  county 
roads  had  its  commencement  in  10li7.  when  a 
toll  road  !(!  miles  in  length  was  purchased  at 
a  cost  of  $22,.")70.82.  In  1008  the  county  system 
was  extended  to  98  miles.  Very  little  work 
was  done  until  1009.  when  l.'S  miles  of  road 
were  surfaced  with  broken  stone.  The  man- 
agement of  the  work  is  under  one  county  road 
superintendent. 

Good  stone,  principally  quarried  limestone, 
is  plentiful  throughout  the  comity.  It  is  i.if 
good  (|uality,  and  its  uniform  distribution 
should  enable  the  construction  of  cheap  roads. 
Much  of  the  stone  can  be  quarried  from  the 
roads,  producing  metal  and  reducing  grades 
by  the   one   operation. 

The  county  machinery  consists  of  a  portable 


liin  for  crushed  stone,  a  scarifier  and  two 
wagons,  the  outfit  costing  $1,(J5.5.  The  usual 
construction  consists  of  a  grade  18  to  20  ft. 
wide,  with  metal  8  to  1(1  ft.  wide  and  4  to  (i 
in.  in  depth.  The  expenditure  to  the  end  of 
1909  has  amounted  to  $41,(i7.').03  for  bridges, 
toll  roads,  machinery  and  road  construction. 

Lennox  and  Addincjton  County. — The  county 
system  of  Lenno.x  and  Addington  was  estab- 
lished in  IDlKi,  and  includes  KiO  miles  of  road. 
The  expenditure  has  amounted  to  $50,74(i.27 
for  road  construction,  $(!,2i)4.41  for  bridges, 
and  $9,888.(i9  for  machinery.  Returns  show 
that  75  miles  of  road  have  been  metalled  with 
broken   stone. 

The  standard  type  of  construction  consists 
of  an  earth  grade  20  to  24  ft.  wide,  crushed 
stone  spread  8  ft.  wide  and  6  to  10  in.  in- 
depth.  The  management  is  under  two  road 
superintendents,  one  for  the  northern  part  of 
the  county,  and  one  for  the  south.  The  ma- 
chinery used  consists  of  two  stone  crushers, 
two  traction  engines,  two  grading  machines 
with  spreading  wagons  and  other  impleiuents. 
The  metal  used  is  principally  crushed  field 
stone.  Limestone  from  the  natural  bed  has 
been  used  in  some  cases.  The  district  is  ex- 
tremely hilly  and  broken,  with  numerous  rocky 
exposures  throughout  the  county.  The  metal 
is  of  a  good  quality,  and  the  cost  of  con- 
struction can,  therefore,  be  reduced  to  a  mini- 
mum. Much  improveiuent  could  be  made  on 
certain  of  the  roads  by  quarrying  stone  from 
hills  on  the  road  for  road  metal,  thereby  re- 
ducing the  grades  and  providing  stone  for 
crushing. 

Peel  County. — The  Peel  county  system  was 
established  in  1!)0(),  and  includes  102  miles  of 
road.  There  has  been  expended  to  the  end 
of  1909  for  construction  $77,783.82,  for  ma- 
chinery $7,100.30,  and  for  bridges  $28,583.25. 

The  management  is  vested  in  a  county  en- 
gineer. The  machinery  consists  of  a  rock 
crusher  with  rotary  screen,  two  sprinklin.g 
wagons,  two  steam  rollers,  two  graders,  and 
minor  implements. 

The  better  class  of  work  in  this  county  is 
on  Hurontario  street,  the  Lake  Shore  road 
easterly  from  Port  Credit,  and  on  Dundas 
street  easterly  four  miles  from  Cooksville. 
Stone  is  used  largely  from  Hagersville  quar- 
ries, while  a  less  extent  of  road  has  been  built 
with  stone  from  Shaw.  In  Caledon  township, 
pit  gravel  has  been  used.  Near  Brampton, 
crushed  gravel  from  local  pits  has  been  used 
to  some  extent  with  fair  results.  Road  con- 
struction is  necessarily  expensive  in  certain 
parts  of  the  county,  more  especially  Toronto 
and  Chinguacousy  townships,  owing  to  the 
absence  of  local  gravel  or  stone,  road  material 
1-ieing  brought  in  by  rail  and  teamed  from  the 
stations  ( as  far  as  5  miles  in  Toronto  town- 
ship). In  general,  these  roads  show  good 
grading,  with  a  decided  camber.  The  county 
owns  two  rollers,  and  the  rolling,  while  not 
complete,  has  been  carried  to  a  point  that 
traffic  has  immediate  use  of  the  stone  roads. 
The  gravel  roads  of  Caledon  have  not  been 
rolled.  In  Albion  township  little  road  con- 
struction has  as  yet  been  undertaken  other 
than  bridges.  The  bridges  in  the  county  are 
concrete  arches,  concrete  with  flat  tops,  and 
concrete   abutments    with   steel    superstructure. 


Continuous     and      Systematic      Road 

Maintenance  Work  of  the  New  York 

State  Department  of  Highways.'-' 

The  moment  a  macadam  roadway  is  finished 
then  maintenance  and  repair  must  begin. 
There  is  practically  no  interregnum  or  period 
between  the  two.  Under  existing  traffic,  no 
matter  how  careful  the  construction,  disinte- 
gration of  a  greater  or  less  description  begins 
with  the  opening  of  the  road  to  traffic.  To 
no  other  class  of  work  does  the  overworked 
proverb  ".A  stitch  in  times  saves  nine"  seem 
to  apply  as  truly  as  to  road  maintenance. 
Granting  then  that  you  should  have  a  man 
immediately  assigned  to  repair  work  upon 
the  completion  of  the  road,  the   first  problem 

*A  paper  by  S.  Percy  Hooker.  Oiairman  Com- 
missioners of  tlie  New  York  State  Department 
of  Higliways.  presented  at  tlie  Second  Annual 
National  Good  Roads  Convention  at  St.  Louis. 
Mo..  Sept.  2S-30.  1910. 
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is  as  to  the  mileage  of  road  which  lie  can 
take  care  of.  In  New  York  state  we  have 
fouiid  that  the  average  number  of  miles  which 
the  patrol  should  cover  is  from  •")  to  7.  Each 
patrolman  furnishes  a  horse  and  cart  or  a 
one  horse  wagon  capable  of  carrying  a  load 
of  Vi  cu.  yd.  of  stone.  In  the  construction 
of  our  roads  we  provide  for  maintenance 
stone  to  be  left  along  the  road  at  intervals 
of  not  to  exceed  one  mile,  and  in  quantities 
of  about  ^O  yds.  i)er  mile. 

What  shall  the  patrolman  upon  taking  over 
a  new  road  just  accepted  and  in  perfect  order 
do?  This  depends  to  a  considera1)le  extent 
upon  the  material  of  which  the  road  is  con- 
structed. .Assuming  that  the  road  is  of  water 
bound  macadam  and  built  of  limestone  and 
that  the  road  has  been  accepted  in  dry  weath- 
er, the  tendency  of  traffic  is  to  drive  the 
screenings  to  the  edge  of  the  road.  This  is 
especially  so  wdiere  motor  traffic  is  a  large 
percentage  of  the  total  traffic  and  in  New- 
York  state  we  find  that  on  almost  every  high- 
way this  traffic  is  a  large  percentage.  The 
patrolman's  first  duty  should  be  to  keep  the 
screenings  on  a  new  road  back  into  the  road- 
way. This  has  been  seriously  criticised  as 
exactly  the  wrong  policy  and  people  familiar 
with  European  roads  have  said  that  in  those 
countries  the  duty  of  the  patrol  is  to  sweep 
the  detritus  away  while  we  sweep  back  into 
the  road.  The  critics  have  not  analyzed  the 
difTerence  between  the  wear  of  the  road  ma- 
terial and  the  displacement  of  the  material 
which  has  been  placed  upon  it  during  con- 
struction. There  is,  of  course,  no  excuse  for 
sweeping  the  worn  out  material  back,  but  the 
finer  particles  of  stone  are  needed  for  cement- 
ation and  in  order  to  form  this  cement  the 
particles  must  be  kept  upon  the  roadway.  By 
the  time  the  patrol  has  swept  his  road  once 
or  twice,  there  will  probably  be  observed  on 
curves  of  the  road,  and  especially  if  the  radius 
is  less  than  2i)b  ft.,  a  tendency  to  wear  the 
inside  of  the  curve  and  a  partial  raveling. 
This  he  should  counteract  by  replacement  of 
stones  carefully  smoothed  out  to  meet  the 
traffic  and  to  prevent  the  w-earing  in  of  the 
shoulder  at  this  point.  He  probably  can  find 
places  where  the  tendency  of  traffic  has  been 
to  run  upon  the  shoulder  and  cut  it  up  and 
these  should  be  smoothed  up  with  a  road 
hone  so  to  be  sure  that  no  water  will  stand 
in  such  ruts  or  work  its  way  under  the 
macadam.  If  a  flat  section  has  been  used  in 
construction  the  grass  has  probably  started 
upon  the  shoulder  in  places,  and  perhaps  there 
are  points  where  the  water  from  the  road  is 
held  back  so  that  it  does  not  readily  run  into 
the  ditch.  These  are  cut  back  to  allow  full 
flow-  of  the  water.  Unless  the  road  has  a 
small  tratTic  or  has  been  particularly  w-ell  con- 
structed there  are  probably  points  where  there 
are  incipient  ruts.  These  should  be  imme- 
diately attended  to  by  placing  stone  in  each 
rut  and  seeing  that  each  day  they  arc  drawn 
back  into  the  ruts.  Occasionally  places  w-ill 
develop  w-here  the  culverts  are  either  too  high 
cr  too  low,  and  he  should  fill  up  on  the  side 
if  the  former  or  directly  over  the  culvert  of 
the  latter.  By  this  time  his  road  should  be 
"finding  itself"  and  cementing  into  place  and 
doulitless  he  will  discover  somew-here  in  it  a 
tendency  to  "ravel."  This  must  be  met  by 
the  application  of  three-quarter  stone  or  the 
splinter  treatment.  If  he  has  been  diligent 
Tie  has  found  plenty  to  do  and  his  road  will 
go  into  its  first  winter  in  first  class  condition. 
The  screenings  w-ill  have  been  either  absorbed 
in  the  road  in  the  shape  of  cement,  or  again 
forced  to  the  side  of  the  road  and  the  road, 
"while  comparatively  bare  and  the  top  course 
showing,  w-ill  be  compact  and  cemented. 

If  his  road  has  been  of  trap  rock  instead 
of  limestone  and  the  maintenance  stone  has 
been  of  the  same  material,  he  has  probably 
had  more  difficulty  in  keeping  it  from  raveling 
and  it  is  rarely  that  at  the  end  of  the  summer 
a  trap  road  will  look  as  hard  and  smooth  as 
the  limestone.  In  some  instances  with  a  trap 
road  the  patrolman  has  been  obliged  to  use 
a  gravelly  sand  to  keep  down  the  ravel,  and 
in  such  instances  probably  the  department  has 
teen  reviled  because  it  is  permitting  the  use 
of  "earth"  upon  a  newly  constructed  stone 
road. 


If  the  conslriKlion  has  l)een  of  the  bitu- 
minous macadam  type,  and  there  has  been 
incorporated  in  the  road  itself  from  1V4  to 
1%  gals,  of  either  asphaltic  binder  or  one  of 
the  tar  preparations,  there  is  less  immediate 
need  of  the  patrol  and  in  some  instances  we 
have  appointed  no  one  for  the  first  year.  'If 
appointed,  the  patrolman  can  cover  not  less 
than  nine  miles  and  his  work  will  be  largely 
upon  his  shoulders,  culverts  and  ditches  un- 
less the  flush  coat  ap])lies  upon  the  road  has 
softened  under  the  lieat  in  places  which  re- 
quires an  immediate  application  of  screenings 
to  take  up  the  excess  bitumen.  The  bitumin- 
ous products  used  while  all  passing  the  same 
chemical  tests  behave  in  actual  use  very  dif- 
ferently and  wherever  there  is  a  tendency  to 
"bleed"  and  come  to  the  surface,  the  need 
of  a  patrolman  is  even  more  urgent  than  on 
a  water  bound  macadam.  If  this  bitumen  is 
allowed  to  come  to  the  surface  without  a 
cover  the  road  is  destroyed  very  qiiickl}-  by 
the  passing  of  heavy  loads  upon  iron  shod 
tires,  the  asphalt  adhering  to  the  wheels  and 
pulling  with  it  the  stone  comprising  the  road 
itself. 

Upon  the  first  signs  of  bleeding  if  screen- 
ings are  applied,  this  condition  is  avoided. 
The  only  failures  w-e  have  noted  so  far  in 
bituminous  macadam  road  construction  has 
come  from  the  failure  to  properly  screen  the 
road  under  the  maintenance  and  after  com- 
pletion. Taking  the  above  as  a  fair  treatment 
of  macadam  roads  for  the  first  year,  what 
must  be  the  succeeding  year's  treatment?  I 
have  no  hesitation  in  saying  that  most  roads 
with  heavy  traffic  must  receive  a  surface 
treatment  of  bituminous  material.  When 
motor  traffic  is  light  the  patrol  may  be  able 
to  hold  the  road,  but  w-here  it  is  heavy  this 
must  be  supplemented  liy  the  application  of 
an  adhesive  substance  and  a  covering  com- 
posed of  wearing  material.  This  application 
calls  for  more  than  the  so-called  patrol.  The 
best  way  is  probably  either  under  a  contract 
per  gallon  or  per  square  yard  and  our  ex- 
perience has  shown  that  the  latter  is  prefer- 
able, because  of  the  tendency  on  the  part  of 
the  contractor  to  use  an  excess  of  oil  when 
the  haul  is  short  and  to  use  a  minimum  of 
covering.  In  no  case  w-ould  I  advise  the  ap- 
plication of  the  oil  immediately  after  the  com- 
pletion of  a  road  nor  until  the  period  w-hen 
it  has  fully  cemented  itself.  This  rarely  oc- 
curs during  the  first  season,  and  as  a  general 
rule  it  is  better  not  to  attempt  oiling  until 
after  the  road  has  passed  through  at  least 
one  winter.  The  effect  of  oil  upon  a  road 
where  the  screenings  may  have  fully  filled  the 
voids  and  yet  not  attained  their  full  cement- 
ing value  is  to  adhere  to  the  latter  and  pull 
them  from  the  road  in  a  sort  of  cushion,  and 
the  resultant  effect  is  a  partial  lubrication  of 
the  stone  followed  by  a  rapid  raveling.  The 
object  to  be  sought  is  the  adhesion  of  the 
bituminous  material  to  the  metal  of  the  road, 
and  this  can  be  only  procured  by  the  removal 
of  the  dust  and  w-orn  material  upon  the  road. 
This  is  a  difficult  matter,  es|)eciatly  upon 
limestone  roads.  The  sweeping  with  revolv- 
ing brooms  drawn  l.iy  horses  is  not  sufficient 
and  in  the  attempt  to  supplement  this  by  fur- 
ther sweeping  by  hand  brooms,  there  is  a 
tendency  to  loosen  the  metal  of  the  road  itself. 
Where  the  horse  sweeper  has  been  follow-ed 
by  a  sprinkling  cart  which  washes  the  finer 
dust  aw-ay  from  the  stone,  the  result  seems 
to  have  been  best  obtained,  but  this  adds  ma- 
terially to  the  equipment  needed  and  also  to 
the  cost  of  the  preliminary  work.  It  is  abso- 
lutely indispensable,  however,  to  remove  the 
fine  impalpable  material  from  the  stone.  .\ 
coating  of  dust  so  fine  as  to  be  hardly  ob- 
servable w-ill  still  act  as  effectually  as  a  heavy 
blanket  in  preventing  the  adhesion  of  asphaltic. 
oil  or  tar  to  the  metal  and  where  this  is  al- 
lowed there  is  sure  to  be  a  breaking  awciy  of 
the  oil  and  cover  from  the  road  surface.  An 
oil  w-hich  contains  too  great  a  per  cent  of 
asphalt  or  bitumen  is  not  advisable.  First, 
because  of  the  difficulty  in  applying  it  which 
w-e  have  attempted  to  reme<ly  by  applying  it 
hot.  and  second,  because  in  most  instances  it 
forms  w-ith  the  cover  too  hard  a  product  and 
the  tendency  is  to  chip  and  break  away  from 
the    road.     .\n    oil    containing    from    '>'>    to   60 


per  cent  of  asphalt  may  be  applied  cold  and 
seems  to  he  the  most  advantageous.  This 
may  be  applied  by  the  ordinary  sprinkling 
cart  with  an  arrangement  so  ihat  it  drips  in 
a  thin  sheet.  The  quantity  used  depends  much 
upon  the  condition  of  the  road.  Sonic  sec- 
tions will  absorb  and  require  %  gal.  to  the 
square  yard,  while  others  seem  to  have  an 
excess  if  over  Vi  gal.  is  used.  I  know  of  no 
way  of  determining  in  advance  from  any  in- 
spection, or  a  knowledge  of  the  road,  its  con- 
dition or  materials,  what  quantities  may  be 
required,  and  w-c  have  taken  the  general  aver- 
age as  being  about  -i.T-jn  gals,  per  mile.  With 
a  man  of  experience  upon  the  oiler,  who 
observes  closely  how  the  oil  is  acting,  this 
will  make  a  perfect  job,  though  doubtless' 
some  portion  of  the  mile  will  contain  more 
than  the  average,  and  others  considerably 
less.  The  cover  should  consist  of  some  ma- 
terial which  docs  not  quickly  wear  out  and 
which  has  sufficient  dropping  qualities  to 
absorb  the  oil  in  a  relatively  short  time. 

Gravel,  dustless  screenings  and  iron  ore 
tailings  have  been  used  an<l  this  season  on 
account  of  the  impossibility  of  procuring  dust- 
less  screenings,  three-quarter  stone  was  used 
in  many  instances.  The  latter  as  the  sole 
covering  is  not  satisfactory.  My  present  idea 
is  that  about  7")  cu.  yds.  of  three-quarter  stone 
per  mile  and  about  50  yds.  of  gravel  or  dust- 
less  screenings  will  make  the  best  roadway. 
This  is  based  upon  the  fact  that  l'2i>  yds.  of 
gravel  or  screenings  applied  alone  is  apt  to 
make  a  covering  that  in  wet  weather  assumes 
a  muddy  appearance  and  slides  somewhat  un- 
der motor  traffic,  while  if  the  gravel  and 
screenings  are  applied  in  conjunction  with 
three-quarter  stone  the  added  stability  of  the 
latter  prevents  the  mud  even  in  hot  w-eathcr. 
The  patrol  finds  his  hands  kept  busy  imme- 
diately after  an  oiling  in  api)lying  more  cover- 
ing w-here  it  is  deficient,  in  seeing  to  it  that 
any  tendency  to  break  away  from  the  road 
metalling  is  immediately  corrected  by  apply- 
ing more  oil  to  the  hole  which  begins  to  de- 
velop, and  in  bringing  back  to  the  center  of 
the  road  the  cover  which  has  been  pushed  to 
the  side  of  the  road.  The  care  put  upon  a 
freshly  oiled  road  in  the  first  w-eeks  after 
oiling  has  much  to  do  w-ith  the  ultimate  result 
and  this  care  is  the  hardest  to  insure. 

The  greatest  difficulty  in  systematic  main- 
tenance of  improved  roads  in  the  state  of 
New  York  lies  in  their  isolation.  The  2..'?00 
miles  of  highway  which  is  under  the  direct 
control  of  our  Bureau  of  Maintenance  and 
Repair  is  located  in  (So  counties,  and  is  prob- 
ablv  in  not  less  than  400  different  and  de- 
tached sections.  How-  to  supervise  this  is  a 
study  in  executive  methods  which  has  been 
troublesome  in  the  extreme.  We  first  divide 
the  state  into  six  sections,  each  in  charge  of  a 
superintendent  of  repairs,  and  w-hile  these 
divisions  are  not  strictly  according  to  mileage 
there  are  approximately  400  miles  of  improved 
road  in  charge  of  each.  The  divisions  are 
sub-divided  into  ajiproximately  sub-sections  of 
about  liHi  miles  each  in  charge  of  an  inspector 
of  highways,  who  is  in  direct  charge  of  the 
patrolmen,  appro.ximately  'Jn  in  each  sub-sec- 
tion and  also  of  all  repairs  and  oiling  work 
other  than  resurfacing  contracts.  The  latter 
are  in  charge  of  the  division  engineers  of  the 
constructicn  contracts,  and  arc  considered  for 
the  time  as  being  roads  under  construction. 
Much  of  success  of  maintenance  must  depend 
upon  the  patrolmen  and  it  is  almost  impossible 
to  see  that  a  poor  or  indifferent  patrol  gives 
satisfactory  results.  If  you  obtain  a  patrol 
who  is  interested  in  his  w-ork.  who  sees  the 
incipient  trouble  and  without  w-aiting  for 
orders  attempts  to  find  a  way  to  stop  it.  you 
will  find  a  good  road.  If.  on  the  contrary,  the 
patrol  w-aits  for  the  arrival  of  the  highway 
inspector  in  charge  of  his  section  for  orders 
as  to  what  he  shall  do,  even  though  he  is  a 
willing  worker,  he  is  apt  to  have  a  bad  road. 
The  highway  inspector  covers  each  mile  or 
his  roadway  at  least, once  a  w-eek.  but  natur- 
ally enough  he  sees  the  larger  troubles,  but 
cannot  see  the  beginning  of  trouble  as  the 
patrol  should.  The  patrol  furnishes  the  high- 
way inspector  each  week  with  a  record  of  his 
work  by  station,  and  the  latter  is  able  to 
check  up   as   to   whether  the  work  has  been 
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done,  but  he  is  unable  to  anticipate  what  may 
happen  during  the  ensuing  week,  and  for  this 
care  he  must  rely  upon  the  patrol. 

The  greatest  difficulty  of  state  maintenance 
is  in  supervision  surveillance,  and  while  we  at 
present  can  think  of  no  better  system,  we  arc 
anxious  to  improve.  It  would  seem  that  as 
the  highway  inspector  gets  to  know  his  road 
better,  knows  what  has  been  done  upon  each 
road  during  a  series  of  years  that  he  will  be 
better  fitted  to  anticipate  what  may  happen  in 
the  future,  and  be  able  to  supply  some  of  the 
brains  to  which  we  must  now  look  to  the 
patrol. 

The  cost  of  maintenance  of  improved  high- 
ways is  a  most  serious  one.  If  our  theories 
•are  correct  as  to  what  should  be  done  to 
keep  these  roads  in  perfect  condition,  and 
nothing  but  perfect  condition  is  now  satis- 
factory to  the  traveling  public,  we  must  ex- 
pect to  expend  from  $300  to  $400  per  mile 
for  regular  maintenance  and  then  to  allow 
from  $4,000  to  $6,000  per  mile  for  resurfacing 
at  periods  of  from  eight  to  ten  years.  This 
will  make  a  cost  of  from  $700  to  $900  per 
mile,  extending  over  a  series  of  years.  As- 
suming that  the  state  of  New  York  will  have 
4,000  miles  of  roadway  within  three  years,  this 
means  that  for  maintenance  alone  the  state 
must  expend  annually  $3,000,000. 


Road  Administration  and  Mainte- 
nance.* 

The  present  road  system  of  France  was 
founded  by  Napoleon.  '  He  caused  many  roads 
to  be  built  throughout  the  empire,  among 
which  was  the  road  through  the  Simplon  Pass. 
begun  in  1800  and  finished  in  1806.  Prior  to 
this,  however,  in  177.5,  the  great  French  engi- 
neer, Tresaguet,  published  the  first  treatise  on 
broken  stone  roads,  and  also  devised  the  sys- 
tem of  continuous  repair,  which  is  the  secret 
of  the  present  superiority  of  the  French  roads. 
Tresaguet  was  really  the  father  of  modern 
road  building,  his  work  having  preceded  that 
of   Macadam  and  Telford  by  about  40  years. 

We  find  that  the  foremost  countries  of 
Europe  are  more  zealous  than  ever  in  their 
eflorts  at  improving  and  maintaining  their 
roads.  The  systems  of  maintenance  in  vogue, 
however,  are  quite  varied,  ranging  from  the 
extremely  localized  system  of  England  to  the 
highly  centralized  system  prevailing  in  France. 

In  Switzerland  the  system  of  administration 
is  of  a  local  character,  the  various  cantons 
having  jurisdiction  over  the  roads  within  their 
respective  borders.  An  engineer  with  capable 
assistants  has  charge  of  the  work  in  each 
canton.  In  the  canton  of  St.  Gall,  which  may 
be  taken  as  representative,  each  engineer  has 
under  his  control  five  inspectors  or  road- 
masters,  who  are  assigned  to  certain  districts 
in  the  cantons.  The  engineers  and  their  assist- 
ants are  required  to  possess  an  academic  edu- 
cation and  a  diploma  from  the  polytechnic  in- 
stitute maintained  by  the  government,  while 
the  roadmasters  are  required  to  have  a  good 
technical  training. 

As  Germany  is  a  confederation  of  states,  it 
follows  that  the  road  administration  of  each 
state  is  conducted  separately.  The  central 
government  exercises  very  little  control  over 
the  highways  and  contril)utes  in  no  way  to 
their  construction  or  maintenance.  In  the 
kingdom  of  Saxony  the  highways  are  divided 
into  state  roads,  county  roads  and  private 
ways.  The  state  roads  comprise  those  which 
are  built  and  maintained  by  the  state,  while 
the  country  roads  arc  gencrallv  termed  com- 
municating roads,  and  arc  built  and  main- 
tained at  the  expense  of  the  parishes  through 
which  they  lead.  The  system  of  road  admin- 
istration in  Germany  affords  an  ample  mid- 
way between  the  extremes  of  localization  and 
centralization. 

The  road  system  of  England  is  local.  The 
first  English  road  law  was  passed  in  128.5. 
The  statute  labor  system  was  inaugurated  in 
1555  by  the  passage  of  an  act  providing  for 
the  working  of  the  roads  in  each  parish  by 
forced  labor.  In  VdiC>  an  act  was  passed 
authorizing   a    toll   to   be   levied    on   some   of 
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the  roads  leading  out  from  London,  which 
was  the  beginning  of  the  toll  system;  turn- 
pikes or  toll  roads  were  not  generally  estab- 
lished throughout  England  until  1663,  after 
which  they  gained  considerable  popularity  for 
a  time.  In  1840  there  were  in  England  and 
Wales  104,772  miles  of  turnpike  roads,  and  in 
1871  a  census  showed  that  5,000  persons  in 
England  and  Scotland  were  engaged  in  col- 
lecting tolls.  In  1878,  however,  parliament 
abolished  toll  roads  in  England  and  Scotland. 

.^.t  the  present  time  there  are  149,759  miles 
of  public  highways  in  England.  The  annual 
expenditure  on  these  roads  for  the  vears 
1905  and  1906  was  $78,059,000,  or  about  $.520 
per  mile.  Most  of  the  important  roads  of 
England  are  all  in  a  high  state  of  improve- 
ment, from  which  fact  it  would  appear  that 
this  large  annual  expenditure  is  principally 
devoted  to  maintenance,  and  it  would  also 
seem  that  a  system  of  roads  which  requires 
an  annual  outlay  of  $520  per  mile  must  be 
imperfect  and  excessively  costly.  A  possible 
explanation  of  this,  however,  is  that  in  Eng- 
land the  maintenance  of  public  highways  is 
left  entirely  to  the  local  authorities.  In  most 
counties  the  maintenance  of  the  highways  de- 
volves upon  the  urban  councils  in  the  urban 
districts  and  rural  councils  in  the  districts, 
the  only  e.xception  being  in  the  case  of  the 
main  roads,  the  highways  between  large  towns 
and  are  maintained  by  the  county  council. 

In  France  the  system  of  administration  is 
very  highly  centralized.  The  basis  of  this 
system  is  the  school  of  roads  and  bridges, 
which  is  maintained  at  the  expense  of  the 
national  government.  From  the  graduates  of 
this  school  are  chosen  the  engineers  to  whom 
are  entrusted  the  building  and  maintenance  of 
the  roads.  At  the  head  of  this  administrative 
organization  is  an  inspector  general  of  bridges 
and  highways,  under  whom  are  chief  engi- 
neers, in  charge  of  the  road  work  of  single 
departments  and  communes.  In  charge  of 
single  districts  or  sub-divisions  of  depart- 
ments are  ordinary  engineers  and  under-engi- 
neers,  the  latter  being  equivalent  in  rank  to 
non-commissioned  officers  in  the  army.  The 
sub-divisions  are  under  the  direction  of  prin- 
cipal conductors  and  ordinary  conductors, 
after  which  come  the  foremen  of  construc- 
tion gangs  and,  finally,  the  cantoniers  or  patrol- 
men, each  having  from  four  to  seven  kilo- 
meters of  highway  under  his  immediate  care. 
The  conductors  go  over  the  roads  at  regular 
intervals  and  direct  the  chief  cantoniers ;  and 
complete  reports  are  submitted  to  the  central 
authorities,  so  that  at  any  time  the  exact 
condition  of  the  roads  throughout  France  may 
be  ascertained. 

The  work  of  this  vast  administrative  organ- 
ization is  so  perfect  and  well  balanced  that 
it  accomplishes  results  with  promptness  and 
precision.  It  has  produced  for  France  a  sys- 
tem of  about  840,000  miles  of  the  finest  high- 
ways in  the  world,  which  are  kept  in  a  per- 
fect state  of  repair,  the  average  cost  of  such 
repair  in  1904  being  $243.33  per  mile,  as  com- 
pared with  $440.47  in  England. 

From  the  foregoing  it  is  apparent  that, 
while  the  units  of  administration  in  European 
countries  range  all  the  way  from  the  localized 
system  of  England  to  the  centralized  system 
of  France,  skilled  supervision  is  provided  by 
each,  as  well  as  a  sufficient  revenue  to  permit 
of  the  execution  of  plans  for  improvement 
and  maintenance.  England  is  the  most  strik- 
ing e.xample  of  a  localized  administrative  sys- 
tem, and  it  is  an  equally  significant  fact  that 
England  is  also  the  most  striking  e.xample  of 
a  lack  of  uniformity  in  road  work  and  of  ex- 
cessive cost  of  maintenance.  It  is  conceded 
by  all  authorities  that  the  highway  system  of 
France  is  the  most  perfect  and  the  most 
effectively  and  economically  maintained  of  any 
in  the  world;  and  also  that  its  system  of  ad- 
ministration is  the  most  highly  centralized  of 
,  all  the  road  systems.  France,  with  a  total 
mileage  of  about  2%  times  that  of  England, 
expends_  about  the  same  amount  as  England 
for  maintenance  annually,  from  which  fact 
the  inference  is  plain  that  centralization  makes 
for  efficiency  and  economy  in  public  road  ad- 
ministration. 

In  contrast  to  this,  stand  the  varied  sys- 
tems  nf    administration   in   vogue   throughout 


the  United  States.  In  mileage  we  have  a 
greater  system  of  roads  than  has  been  pos- 
sessed by  any  other  nation  since  the  world 
began.  According  to  a  road  census  in  1904, 
the  length  of  all  our  roads  is  2,155,000  miles. 
of  which  only  about  40,000  miles  are  surfaced 
with  stone  and  108,000  miles  with  gravel,  or 
about  5  per  cent  of  the  total  is  improved. 
According  to  a  census  of  expenditures  at  the 
same  time,  we  annually  expend  on  this  vast 
road  system  about  $1.05  per  capita,  which  for 
an  estimated  population  of  90,000,000  would 
be  about  $95,000,000  per  annum,  while  England 
with  only  150,000  miles  of  road  spends  about 
seven-eighths  as  much. 

When  we  undertake  to  locate  the  reason  for 
this  backwardness  of  the  United  States  in 
road  improvement  we  find  that  until  recently 
all  of  the  states  were  operating  under  prac- 
tically the  same  road  laws  as  prevailed  in 
England  when  America  was  a  colony,  and  at 
the  present  time  about  half  of  the  states  are 
operating  under  these  laws.  This  system  of 
road  administration,  like  many  of  the  other 
customs  and  laws  of  England,  was  adopted  by 
the  colonies  and  retained  in  force  in  every 
state  in  the  union  until  less  than  a  quarter  of 
a  century  ago.  It  provided  a  system  of  tax- 
ation which  permitted  the  taxes  to  be  paid 
partly  in  money  and  partly  in  labor,  .  and 
localized  road  work  by  vesting  absolute  au- 
thority over  road  matters  in  township  or 
county  officials,  or  both,  no  requirement  being 
made  to  insure  skill  or  knowledge  of  road 
building  on  the  part  of  any  of  these  officials. 
Practically  no  system  of  accounting  in  force 
and  consequently  no  accurate  idea  may  be  ob- 
tained as  to  the  application  of  the  road  tax; 
nor  was  there  any  such  definite  line  of  author- 
ity or  of  action  established  as  would  guar- 
antee systematic  and  efficient  conduct  of  the 
work. 

In  the  early  part  of  the  nineteenth  century 
many  miles  of  turnpike  roads  were  constructed 
in  some  sections  of  the  country.  The  national 
government  also  at  that  time  engaged  in  the 
construction  of  national  highways,  expending 
a  total  of  about  $14,000,000  for  this  purpose. 
The  state  of  Kentucky  also  at  the  same  time 
made  appropriations  for  aiding  in  the  build- 
ing of  turnpike  roads,  and  New  Hampshire 
has  aided  in  this  line  of  work  ever  since  1800. 
So,  prior  to  the  civil  war  some  of  the  states 
took  an  active  hand  in  a  limited  way  in  the 
construction  of  improved  highways.  After  the 
close  of  the  civil  war,  however,  the  situation 
with  reference  to  our  public  roads  was  de- 
plorable. The  states  gave  no  aid  or  attention 
to  the  subject  and  in  fact  many  of  them  pro- 
vided by  constitutional  amendment  against 
aiding  in  any  such  work  of  interna!  improve- 
ment. In  the  south  the  movement  of  troops 
and  heavy  artillery  had  practically  destroyed 
the  turnpike  roads  built  prior  to  1861,  and 
throughout  the  entire  country  the  stringent 
financial  conditions  resulting  from  the  war 
precluded  the  inauguration  of  any  compre- 
hensive scheme  for  the  building  and  mainte- 
nance of  public  roads.  Therefore,  from  1860 
to  1890  the  public  roads  of  the  United  States 
deteriorated  rapidly  and  the  system  of  work- 
ing them  reverted  to  the  localized  administra- 
tion which  was  practiced  in  the  earlier  days 
of  colonial  and  national  existence.  Under  this 
system  the  township  in  the  north  and  the 
county  in  the  south  formed  the  administrative 
unit,  and  local  revenues  in  the  form  of  statute 
labor  were  depended  upon  almost  entirely  for 
the  construction  and  maintenance  of  roads. 

This  system  has  proven  most  prolific  in  re- 
cruiting the  ranks  of  our  road  officials,  which 
have  swelled  to  100,000.  These  road  officials 
are,  as  a  rule,  lacking  in  the  necessary  skill 
and  experience  for  the  proper  execution  of 
the  work  of  road  improvement  and  mainte- 
nance. This  is  the  age  of  consolidation  and 
organization.  Industrial  companies  merge 
their  interests  and  thereby  cut  operating  ex- 
penses, and  from  playing  at  cross  purposes 
they  thus  put  forth  a  united  effort  to  attain  a 
common  end,  and  the  results  are  more  effi- 
cient management  and  increased  dividends  for 
the  stockholders.  In  every  business  enterprise 
and  in  every  well-directed  public  undertaking 
some  measure  of  skill  and  experience  is  re- 
quired of  those  who  have  charge  of  the  prose- 
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cution  of  such  enterprises.  Our  road  work 
should  be  organized  on  the  principle  of  con- 
solidation with  the  view  to  procuring  the  ad- 
ministration of  road  affairs  at  the  maximum 
of  efficiency  and  the  minimum  of  cost.  A 
strong  centra!  organization  should  exist  in 
each  state  to  mold  and  shape  the  more  or  less 
disconcerted  eti'orts  of  road  officials  and  su- 
pervise the  highway  work  throughout  the 
state.  The  necessity  for  this  is  all  the  more 
apparent  when  we  consider  the  fact  that  we 
are  annually  selecting  100.000  men  to  expend 
about  $!).5,000.000  upon  our  $2,15.5,000  miles 
of  public  roads,  no  requirement  being 
made  of  these  officials  as  to  their  tech- 
nical training  or  fitness  for  the  work 
which  they  are  to  do.  Some  of  these 
road  officials,  of  course,  are  competent 
and  efficient,  and  I  do  not  mean  to  reflect 
upon  these,  nor  upon  any  of  the  men  appointed 
to  a  position  as  a  road  official,  but  it  is  the 
system  to  which  my  criticisms  are  directed, 
and  this  system  must  be  reforined  before  any 
great  progress  may  be  expected  in  the  im- 
provement of  the  roads  throughout  the  vari- 
ous states. 

Within  the  past  20  years  a  little  more  than 
half  of  the  states  have  gradually  broken  away 
from  this  antiquated  system.  There  had  been 
a  growing  sentiment  in  favor  of  the  more 
highly  centralized  system  of  administration, 
and  this  sentiment  found  tangible  expression 
in  the  law  passed  by  the  legislature  of  the 
state  of  New  Jersey  in  1891,  providing  an  an- 
nual appropriation  of  $75,000  from  the  state, 
to  be  expended  in  co-operation  with  the  coun- 
ties in  the  construction  of  improved  high- 
ways. Since  that  time  thirty-three  states  have 
adopted  the  state-aid  system  in  some  form 
or  other  and  are  rapidly  reforming  their  sys- 
tems of  administration  and  the  condition  of 
their  highways.  Under  the  state-aid  system 
road  work  is  centralized  under  a  state  high- 
way department,  which  insures  uniformity  and 
economy  in  administration.  In  some  few  of 
the   states   the   work   of   the   highway   depart- 


ment is  purely  educational  and  investigative, 
with  a  view  to  ultimately  giving  these  depart- 
ments administrative  powers.  Also  some  of 
the  states,  notably  Kansas  and  Missouri,  have 
provided  for  skilled  supervision  in  the  coun- 
ties through  the  appointment  of  county  high- 
way engineers ;  and  in  most  of  these  states 
aid  is  given  by  appropriations  from  the  state 
treasuries,  or  the  labor  of  the  state  convict 
force  is  given  towards  carrying  on  road  work 
throughout  the  state. 

New  York  has  gone  a  step  further  than 
any  of  the  other  states  in  reforming  and 
centralizing  the  methods  of  administering  its 
road  affairs.  Under  the  present  law,  the  state 
highway  commission  has  Supervision,  either 
directly  or  indirectly,  over  every  mile  of  pub- 
lic highway  in  the  state.  The  state  is  divided 
into  six  districts,  each  in  charge  of  a  division 
engineer,  whose  duties  relate  solely  to  the 
maintenance  of  state  and  county  roads,  they 
having  no  connection  with  the  town  highways. 

The  funds  for  these  latter  highways,  al- 
though expended  locally,  are  under  the  direc- 
tion of  an  official  of  the  state  highway  de- 
partment. The  improvement  of  the  state  and 
county  highways  is  carried  on  wholly  by  con- 
tract, the  highway  commission  preparing  the 
plans,  specifications  and  estimates,  which,  in 
the  case  of  the  county  roads,  are  submitted 
to  the  board  of  supervisors  of  the  respective 
counties  for  final  approval.  The  state  high- 
way commission  accepts  or  rejects  the  im- 
provement when  finally  completed.  The  main- 
tenance of  the  state  and  county  roads  is  un- 
der the  direction  of  the  first  deputy  of  the 
commission. 

One  of  the  most  striking  features  of  the 
work  of  the  New  York  state,  highway  depart- 
ment is  the  patrol  system,  with  the  constant 
supervision  of  each  mile  of  completed  high- 
way. Under  this  system  each  patrolman  has 
under  his  supervision  approximately  eight  or 
ten  miles  of  highway  and  reports  directly  to 
the  engineer  in  charge  of  the  section  and  also 


to  the  deputy  at  the  main  office.     In  essential 
features,  this  patrol  system  is  very  similar  to  . 
that  prevailing  in  France. 

It  is  thus  seen  that  New  York  has  taken  a 
great  step  forward  in  road  maintenance,  and 
right  here  I  desire  to  lay  particular  stress  on 
the  necessity  for  maintaining  the  roads  after 
they  are  built.  A  careful  examination  of  the 
highway  laws  enacted  for  the  last  20  years 
fails  to  reveal  any  adequate  provision  for 
maintenance,  although  large  sums  are  appro- 
priated for  construction.  An  erroneous  im- 
pression seems  to  prevail  that  when  a  so-called 
permanent  road  is  constructed,  it  is  there  for 
all  time  without  any  further  attention,  and 
that  practically  all  of  the  expense  has  been 
met  in  the  first  cost  of  construction.  This  is 
a  very  great  mistake,  for  the  best  of  roads 
will  soon  go  to  pieces  under  the  action  of 
traffic  and  weather  conditions,  unless  properly 
and  continuously  maintained.  This  fact  is 
clearly  demonstrated  by  the  attention  required 
and  the  money  expended  for  maintaining  roads 
in  the  leading  European  countries.  As  al- 
ready stated,  the  annual  cost  of  maintaining 
the  main  and  urban  roads  in  England  and 
Wales  in  1905  and  190G  was  $550.47  per  mile, 
and  the  cost  of  maintaining  all  roads  in 
France  in  1904  was  $243.3.3  per  mile.  In  com- 
parison with  this,  we  have  our  annual  ex- 
penditure of  about  $80,000,000,  or  $38  per  mile, 
to  meet  all  new  construction  work,  bridge 
building  and  maintenance. 

It  is  evident,  therefore,  that  our  road  reven- 
ues are  inadequate  and  that  the  general  system 
of  administration  and  maintenance  throughout 
the  country  is  inefficient.  From  this  it  follows 
that  the  fundarriental  reforms  necessary  to 
insure  the  ultimate  improvement  of  our  pub- 
lic roads  must  be  along  these  lines ;  we  must 
have  more  money  for  building  new  roads  and 
provision  must  also  be  made  for  a  definite 
and  ample  maintenance  fund,  together  with  a 
system  of  administration  requiring  competent 
and  skilled  supervision  and  immediate  and 
continuous  repair. 
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Some   Costs  of   Washing   Filter   Sand, 
Using  a  Nichols  Separator. 

The  following  are  the  costs  of.  washing  all 
the  sand  in  four  of  the  slow  sand  filter  beds 
of  the  Albany,  N.  Y.,  water  purification  plant. 
The  beds  had  been  in  operation  continuous- 
ly for  ten  years,  and  the  sand  had  become 
more  or  less  segregated  and  had  secured  a 
gradual  accumulation  of  pure  clay  and  other 
particles  which  were  not  retained  on  the  sur- 
face. More  or  less  compacting  of  the  sand 
had  also  occurred.  The  work  of  washing  was 
begun  with  a  bo.x  washer,  but  this,  for  vari- 
ous reasons,  proved  so  slow  and  expensive 
that  two  Nichols  separators  were  purchased 
for  $1,550  and  substituted  for  the  earlier 
method.  The  filters  cleaned  were  Nos.  1,  3, 
6  and  7.  and  the  Nichols  washers  were  used 
for  all  but  a  portion  of  the  washing  on  No. 
7.  The  following  are  the  figures  as  given  in 
the  report  for  1909  of  H.  J.  Deutschbein,  Su- 
perintendent Bureau  of  Water,  Albany,  N.  Y. : 

Filter  No.  7. — Commenced  cleaning  June  1, 
1909.  Finished  cleaning  July  31,  1909.  Cleaned 
and  replaced  by  box  sand  washer.  2.808  cu. 
yds.  Cost  of  labor,  $1,147.28.  Cost  per  cubic 
yard,  40,9  cts. 

Cleaned  and  replaced  by  Nichols  sand  sep- 
arators, 1,5.58  cubic  yds.  Cost  of  labor,  $352..30. 
Cost  per  cubic  yard,  22.6  cts. 

Filter  No.  3. — Commenced  cleaning  Aug.  5, 
1S09.  Finished  cleaning  Aug.  19,  1909  Clen- 
ed  entirely  by  Nichols  separators. 

Worked  24  hours  a  day  in  three  8-hour 
shifts.  Cleaned  and  replaced  3,213  cu.  yds. 
Labor  cost,  $723.10.  Cost  per  cubic  yard. 
22.5  cts. 

Filter  No.  ij. — Commenced  cleaning  Aug.  14, 
1909.  Finished  cleaning  Sept.  8,  1909.  Clean- 
ed entirely  by  Nichols  separators.  Worked  24 
hours  a  day  in  three  8-hour  shifts.     Cleaned 


and  replaced  3,230  cu.  yds.    Labor  cost,  $096.74. 
Cost  per  cubic  yard,  21.57  cts. 

Filter  A'o.  1. — Commenced  cleaning  Sept.  10, 
1909.  Finished  cleaning  Sept.  25,  1909.  Clean- 
ed entirely  by  Nichols  separators.  Worked  24 
hours  a  day  in  three  8-hour  shifts.  Cleaned 
and  replaced  ■3,.325  cu.  yds.  Labor  cost,  $711.40. 
Cost  per  cubic  yard,  21.39  cts. 

The  following  is  a  record  of  24  hours'  work 
in  Filter  No.'  3 ;  water  pressure  65  lbs.  per  sq. 
in. ;  water  used,  47,080  cu.  ft.,  or  1,744  cu. 
yds.,  which  for  a  total  of  225  cu.  yds.  of  sand 
washed  was  a  rate  of  say  7%  cu.  yds.  of  wa- 
ter per  cubic  yard  of  sand.  The  amount  of 
sand  lost  was  .3  cu.  yds.,  or  1.33  per  cent.  The 
cost   was   as    follows : 

24  hrs.  foreman  at  31%   cts ..$  7.50 

192  hrs.  labor  at  22i/4   cts 43.20 

Total    J50.70 

This  gives  for  225  cu.  yds.  a  cost  of  22..")3 
cts.   per  cu.   yd. 

Notes  on  Methods  of  Cleaning  Water 
Mains  by  Scraping.'-' 

The  removal  of  the  incrustation  is  gener- 
ally done  in  either  of  two  ways — by  hand  or 
by  pressure  of  the  water.  When  done  by 
hand  the  work  is  of  a  simple  nature.  The 
sizes  usually  scraped  by  hand  are  3-in.,  4-in. 
and  5-in.  diameters.  The  main  in  any  street 
being  set  off  for  scraping,  a  full  length  of 
pipe  is  laid  bare  at  a  point,  say,  -50  to  60  yards 
from  the  commanding  valve  at  the  end  of 
street.  The  pipe  is  then  neatly  cut  in  two 
places,  dropping  out  4  ft.  6  in.  to  5  ft.  length 
from  the  middle  of  it,  and  the  scraper  is  in- 
serted in  each  direction  on  the  end  of  stout 
cane  rods  and  gently  plunged  forward.  Dur- 
ing  operations    the   water   is   allowed   to   run 

•A  paper  liv  M.  Sellars.  Town  Supervisor.  Dun- 
dalk,  before"  the  Institution  of  Municipal  and 
County  Engineers,  Dublin  meeting. 


freely  from  the  pipe,  the  washings  being 
pumped  to  the  surface  by  a  small  diaphragm 
pump.  It  is  advisable,  if  the  deposit  is  heavy, 
to  augment  the  flow  from  pipe  by  a  periodical 
dash  with  valve  full  open  for  a  few  seconds, 
and  similarly  o.n  completion — in  this  way  it  is 
quite  easy  to  scrape  100  to  125  yards  of  main, 
provided  the  water  circulates  from  both  ends 
to  aid  clearing.  The  scraping  done,  the  piece 
is  inserted  again  with  the  aid  of  two  collars, 
the  water  being  unavailable  for  use  in  the 
street  for,  say,  four  hours.  This  work  costs 
2%d.  to  3d.  per  yard  for  3-in.,  including  all 
labor  and  materials — it  would  be  safe  to  say 
4-in.  costs  4d.  and  5-in.  4%d.  per  yard.  The 
scraper  used  is  a  round  bar  with  a  chisel 
point  made  to  fit  the  circumference  of  the 
pipe — a  bow  spring  being  fitted  on  one  side — 
or  a  "Rastrick"  scraper  may  be  used.  It  con- 
sists of  a  %-in.  round  bar  center,  on  which  is 
fitted  a  %-in.  diamond  shaped  spring-steel 
coil,  usually  %  in.  smaller  than  bore  of  pipe. 
The  method  of  attaching  a  chain  to  scraper 
and  drawing  it  by  windlass  or  horse-power 
necessitates  two  openings  on  the  main,  and 
is  not  to  be  recommended  for  many  reasons. 

Scraping  of  mains  where  the  scraper  is 
driven  by  the  presence  of  the  water  is  a  work 
for  which  few  golden  rules  can  be  laid  down. 
One  at  least  may  be  ventured,  and  that  is, 
it  will  be  found  advantageous  to  spend  two 
days  in  preparation  for  two  hours'  work, 
rather  than  find  two  or  more  days'  work  after 
two  hours'  preparation.  The  degree  of  suc- 
cess to  be  attained  will  depend  upon  the  cor- 
rectness of  the  judgment  displayed — a  close 
study  and  a  keen  appreciation  of  the  diffi- 
culties to  be  encountered  will  invariably  be 
repaid  by  good  results.  Next  in  importance  is 
an  intelligent,  willing  and  trustworthy  staff 
of  men,  with  their  minds  on  the  svork,  with- 
out which  it  is  impossible  to  proceed. 

The  positions  to  be  given  to  the  necessary 
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liati'h-boxes  is  a  matter  of  vital  importance,  as 
on  them  depends  the  amount  of  head  avail- 
able for  starting  and  the  length  of  section 
to  be  scraped — both  of  which  will  be  gov- 
erned by  the  size  of  main  and  the  nature  and 
amount  of  the  deposit  to  be  removed. 

The  scraper  referred  to  in  this  paper  is 
that  made  by  the  Glenfield  Company,  as  im- 
proved by  Mr.  Kennedy.  The  setting  of  the 
blades  to  any  size  required  is  an  important, 
yet  a  simple,  matter.  This  scraper  has  been 
further  improved  of  late  by  the  addition  of  a 
second  sw'ivel-joint  between  the  sets  of  knives, 
making  the  travel  round  bends  a  matter  of 
less  an.xiety.  The  amount  of  freedom  left  in 
the  radial  cuts  in  the  leads  and  leathers  of 
the  piston  heads  is  not  capable  of  adju.stment, 
except  by  the  insertion  of  some  hay  made  in 
the  form  of  a  Rugby  football  of  twisted  rope 
well  sewn  with  twine — the  sewings  to  be  done 
in  the  direction  of  the  length  of  ball. 

A  word  on  the  amount  of  head  required 
may  not  be  out  of  place.  Mr.  John  Barr,  of 
Kilmarnock,  in  a  very  admirable  paper  on 
the  subject  read  before  the  Institution  of 
Engineers  and  Shipbuilders  of  Scotland  in 
1897,  gives  the  head  necessary  to  drive  a  o-in. 
scraper  as  60  ft.  The  writer  has  seen  a  4-in. 
scraper  floated  with  less  than  "ill  ft.  in  a  new, 
clean  pipe,  but  if  work  is  to  be  done  it  is 
advisable  to  have  much  more,  say  an  avail- 
able static  pressure  to  start  with  of  80  ft.  to 
1.50  ft.  for  sizes  varying"  from  12  in.  to  ."i.  in., 
carrying  a  reasonable  amount  of  incrustation, 
and  having  the  length  of  sections  suitably  ar- 
ranged. Smaller  pipes  require  a  larger  head 
owing  to  their  greater  amount  of  perimeter  in 
comparison  to  the  area — the  frictional  loss  will 
be  greater — and  the  deposit  carried  in  front 
of  the  scraper  will  be  more  confined,  takina 
more  pressure  to  press  it  forward,  or,  which 
is  the  equivalent,  more  water  will  be  required 
to  pass  the  scraper  for  clearing  purposes. 

It  is  possible  to  make  a  rough  estimate  of 
the  head  necessary  in  any  size,  and  success 
will  be  attained  provided  the  incrustation  is 
found  to  be  uniform;  but  it  is  advisable  to 
have  a  safe  margin  of  pressure  availalde  over 
and  above  to  overcome  obstructions  licyond 
the  usual,  so  that  the  scraper  may  lie  kept  on 
the  move. 

The  proper  rate  at  which  to  drive  a  scraper 
would  appear  to  be  4  miles  per  hour,  at 
which  rate  its  sound  is  easy  to  follow.  Jerky 
scraping  will  be  avoided  which  so  often  means 
burst  pipes,  and  if  stones  be  carried  forward 
the  pace  will  not  hurt  the  pipes  unless  they 
are  caught  in  the  blades. 

One  of  the  most  difficult  conditions  to  ob- 
tain is  that  of  maintaining  a  uniform  pressure 
behind  the  scraper  during  the  drive,  or  it  may 
be  expressed  in  another  way,  that  of  regu- 
lating the  scraper  to  offer  a  uniform  resistance 
to  the  pressure  of  the  water.  This  can  best 
be  accomplished  in  the  litting  of  the  hay  ball, 
which  regulates  the  necessary  leak  past  the 
scraper  to  wash  forward  the  broken-up 
nodules  in  front.  After  the  drive  the  hay  will 
be  found  to  be  Battened  at  the  "poles."  its 
brittleness  will  have  disappeared,  it  will  be 
worn  to  the  necessary  degree  as  it  travels, 
allowing  more  water  to  pass  as  the  accumula- 
tion increases ;  but  if  it  loses  somewhat  in 
bulk  of  hay  it  growls  dense  as  it  gathers  the 
line  rust  particles,  and  generally  acts  as  a 
brush.  The  ball  is  not,  however,  tied  to  the 
scraper. 

It  will  be  seen  the  further  the  scraper  goes 
the  more  work  it  has  to  do,  while  the  pres- 
sure becomes  less  owing  to  frictional  loss. 

The  amount  of  necessary  preparation  already 
spoken  of  will  depend  on  the  work  to  be  done, 
whether  it  be  scraping  a  long  line  of  leading 
main  through  a  country  district,  a  di.stribn- 
tion  pipe  in  a  street,  or  testing  a  new  pipe  for 
obstruction  or  its  full  waterway.  The  un- 
certainty of  the  work  demands  that  tools  for 
almost  any  emergency  should  be  at  hand. 
Scraping,  for  many  obvious  reasons,  is  best 
done  at  night — full  available  pressure  will  In- 
secured,  also  quietness  if  the  main  be  in  a 
road,  and  other  distractions  will  generally 
be  at  the  minimum. 

It  is  usual  to  empty  the  main  in  front  of 
the  scraper  immediately  before  starting,  al- 
though, in  rare  cases,  such  as  on  long,  steep 
inclines,  it  .may  steady  the  passage  of  scraper 


to  have  the  main  full  and  to  allow  I  he  water 
to  waste  at  the  forward  end ;  in  any  case  in- 
crustation is  more  easily  removed  when  it 
is  wet. 

Scraping  distribution  mains  through  streets 
is  by  far  the  most  trying  work,  as  the  main 
may  be  the  only  one  serving  a  district,  and 
water  for  the  succeeding  day  must  be  pro- 
vided at  all  costs.  Too  much  attention  can- 
not be  given  to  the  shutting  and  opening  of 
valves  on  the  line  or  branches  otif  it.  The 
number  of  turns  in  each  should  be  carefully 
counted — this  clearly  demands  the  personal 
attention  of  the   one  in  command. 

Closing  down  all  house  services  before  the 
main  is  emptied  will  repay  for  the  trouble; 
these  should  be  opened  when  the  scraping  is 
done,  and  before  the  main  is  recharged,  to 
ensure  the  connections  being  cleared  of  debris 
by  the  amount  of  water  lying  in  the  house 
services.  The  pressure  before  starting  should 
be  ascertained,  as  also  the  delivery  from  the 
nearest  hydrant,  by  means  of  a  hydrant  flow 
gage.  A  pressure  gage  direct  on  the  hatch- 
]iox  at  the  driving  end  is  indispensable,  and 
is  undoubtedly  the  truest  indicator.  This 
should  be  kept  open  during  the  drive  and  the 
variations  carefully  noted.  In  recent  work 
carried  out  by  the  writer  on  7-in.  and  8-in. 
mains,  where  the  static  pressure  before  start- 
ing registered  1:^0  ft.,  the  hatch-box  gage 
showed  a  pressure  of  20  ft.,  varying  to  40  ft. 
during  the  drive.  Standpipes  litted  to 
hydrants  on  the  line,  and  left  open  to  exhaust 
the  compressed  air  until  the  scraper  is  within 
a  short  distance  of  them  will  materially  aid 
the  safe  passage  of  the  scraper. 

"There  is  nothing  new  under  the  sun  ex- 
cept in  pipe  scraping"  is  the  pipe-scraper's 
motto.  The  unexpected  invariably  happens. 
The  writer  has  experience  of  a  scraper  which 
went  gaily  up  the  hills  and  stuck  several  times 
on  the  down  grades  in  the  one  drive.  While 
the  writer  has  had  practical  proof  of  the  de- 
sirability of  passing  a  scraper  through  a  new 
pipe,  he  is  strongly  of  the  opinion  that  the 
scraper  designed  to  remove  incrustation  is  far 
from  being  the  ideal  design  to  prove  the  full 
waterway  of  a  new  pipe.  The  stones,  gravel 
and  wood  usually  found  in  a  new.  pipe  are 
things  easily  held  by  the  knives  of  the  scraper, 
and  the  result  will  be  the  scraping  and  tear- 
ing of  the  fresh  coating.  The  cost  of  scrap- 
ing will  be  governed  by  the  trouble  met  with. 
l%d.  to  3d.,  and  a  short  length  at  (id.,  per 
yard,  is  the  writer's  experience. 


Adaptability    and    Limitations    of    Hy- 
pochlorite    Treatment     of     Public 
Water  Supplies." 

The  use  of  hypochlorites  for  sterilization 
jiurposes  has  now  reached  a  stage  where  its 
field  of  usefulness  in  the  destruction  of  ob- 
jectionalilc  bacterial  life  in  puldic  water  sup- 
plies, filtered  or  unfiltered,  is  well  understood. 
Until  the  fall  of  19o8,  the  data  were  scarce 
and  more  or  less  indefinite  as  regards  prac- 
tical application,  but  since  that  time  enough 
history  has  been  made  to  allow  cf  the  state- 
ment that  a  new  epoch  in  the  art  of  water 
jjurihcation  has  been  ushered  in;  one  which 
is  revolutionary  in  character  and  which  will 
always  remain  one  of  the  most  striking  de- 
velopments in  the  art  of  water  purification. 

The  practical  merits  of  filtration  in  mini- 
mizing water-borne  diseases  have  been  widely 
recognized  and  accepted  for  less  than  20  years. 
The  writings  of  antiquity  disclose  strikingly 
few  references  to  the  filtration  of  water  for 
the  purjiose  of  rendering  it  more  pure  and 
safe  for  human  consumption,  i)robabiy  the 
earliest  reference  being  that  which  appeared 
in  the  Ousruta  Sanghita,  a  collection  of  med- 
ical lore  written  in  Sanskrit  proliably  some 
•1.000  years  ago.  In  a  letter  to  the  British 
Journal  of  Preventive  Medicine,  Mr.  Francis 
.E.  Place.  B.  Sc.  of  Jaipur,  Rajputana,  India, 
calls  attention  to  this  reference,  in  which  the 
following  appears:  "It  is  good  to  keep  water 
ill  copper  vessels,  to  expose  it  to  sunlight  and 
I'lter  through  charcoal." 

.•\s  late  as   1892,  the  efficiency  of  slow-sand 
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filters  was  seriously  questioned  b\  a  large 
number  of  medical  authorities  and  engineers. 
Their  arguments  against  liltration  were  very 
largely  based  upon  such  occurrences  as  the 
outbreak  of  typhoid  fever  in  that  portion  of 
Berlin,  Germany,  which  was  supplied  with 
filtered  water  from  the  old  Stralau  works. 
Many  prominent  sanitarians  did  not  hesitate 
to  express  the  conviction  that  filtration  of  im- 
pure water  for  municipal  use  was  an  in- 
efifective  safeguard  against  water-borne  dis- 
eases, and  altogether  improper,  and  that  public 
water  supplies  should  be  drawn  only  from 
pure  mountain  streams  and  ground  waters. 
The  abandonment  of  filtered  Thames  River 
water  in  favor  of  water  from  mountain 
streams  was  strongly  advocated  for  London, 
and  the  current  literature  of  that  day  on  the 
subject  showed  a  clear  over-balancing  tendency 
against  filtration  as  a  general  proposition. 

Ir.  marked  contrast  to  the  slow  development 
of  the  art  of  water  purification  up  to  1890 
or  thereabouts,  is  the  remarkable  progress  in 
this  line  of  municipal  sanitation  during  the 
past  20  years.  In  18flO  less  than  200,(Klo  peopje 
in  this  country  were  being  supplied  with  fil- 
tered water,  and  90  per  cent  of  this  water 
came  from  rapid-sand  filters  which  bore  little 
resemblance  to  filters  of  this  type  built  during 
the  last  ten  years.  In  1900  the  number  of 
people  supplied  with  filtered  water  had  in- 
creased to  l,8(iii,tiiMi,  and  in  l!»n4  to  .•^.llid.nun. 
.\t  the  present  time  nearly  8,0U0.lMlll  people,  or 
over  22  per  cent  of  the  urban  population  of 
continental  United  States,  are  being  supplied 
with  filtered   w'ater. 

Limitaticns  of  piltnitioii  I'li'ccsscs. — Wbeii 
the  first  municipal  filter  was  built  at  London. 
England,  in  1829,  the  only  office  it  was  ex- 
pected to  perform  was  that  of  a  mechanical 
strainer  in  removing  turbidity  from  the 
water,  for  the  germ  theory  of  disease  had  not 
been  advanced  up  to  that  time.  It  was  not 
until  1849  that  this  theory  assumed  definite 
proportions  during  the  severe  cholera  epidemic 
of  that  year.  With  the  recognition  of  the 
germ  theory  of  disease  came  the  realization 
that  polluted  water,  when  passed  through  beds' 
of  sand,  was  made  more  safe  for  human  con- 
sumption. This,  however,  was  not  widely 
recognized,  as  before  stated,  and  in  the  late 
eighties  the  art  of  water  filtration  for  murici- 
palities  was  on  a  very  insecure  and  uncertain 
footing.  The  striking  results  olitaiiied  at  .-\1- 
tona,  Germany,  during  the  cholera  epidemic  at 
Hamburg  in  1892,  did  more  than  anything  else 
to  convince  the  sanitary  world  and  the  public 
m  general  that  filtration  of  polluted  waters 
was  deserved  of  the  most  serious  consider- 
ation in  connection  with  efforts  to  minimize 
the  death  rate  from  w-ater-borne  disease--. 
The  splendid  work  of  the  .-Xltona  filters  during 
the  Hamburg  cholera  epidemic  is  too  well 
known  to  require  repetition  here. 

About  the  time  of  this  epidemic  the  Massa- 
chusetts State  Board  of  Health,  as  a  result 
of  the  information  accumulated  during  the 
early  years  of  the  work  at  Lawrence,  arrived 
at  the  conclusion  that  the  purification  of  waters 
as  highly  polluted  with  sewage  as  those  of  the 
Merrimac  River  could  be  successfully  accom- 
idished  at  a  reasonable  cost.  Cholera  appeared 
in  New  York  harbor  in  the  same  year,  proli- 
alily  emanating  from  Hamburg,  and  its  aji- 
pearance  caused  the  city  officials  of  Lawrence 
to  decide  upon  the  construction  of  a  slow-sand 
filtration  plant,  thereby  taking  a  step  which 
was  to  prove  to  be  the  opening  of  an  era  of 
practical  accomplishments  in  the  field  of  water 
filtration  in  .\merica.  It  must  also  be  pointed 
out  that  sand  filter  plants  were  built  at  Poueli- 
keepsie  and  Hudson.  N.  Y..  under  the  direc- 
tion of  Mr.  Tames  Kirkwood  as  early  as  1874. 
It  is  probalile  that  the  most  sanguine  advo- 
cates of  water  filtration  have  never  firmly  be- 
lieved that  filtration  of  polluted  water,  even 
when  carried  out  with  the  greatest  care,  will 
render  it  entirely  free  of  bacteria  at  all  times, 
or  do  more  than  greatly  minimize  the  danger 
from  drinking  such  water. 

The  hygienic  efficiency  of  filter  plants  is 
usually  stated  on  a  basis  of  the  percentage  re- 
moval" of  bacterial  life  from  the  unfiltered 
water.  Ordinarily  such  removal  amounts  to 
90  per  cent  and  over,  and  it  is  clear  that  the 
danger  in  drinking  polluted  water  is  minimized 
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111  proixirtimi  to  the  removal  of  bacterial  life. 
Filters  will  not  remove  all  bacteria,  and  prob- 
ably a  fair  statement  of  the  safety  of  a  til- 
lered water  for  drinking  purposes  would  be 
to  say  that,  other  things  being  equal,  it  will 
to  a  considerable  extent  vary  with  the  (piality 
of  the  inililtered  water.  In  other  words,  a 
water  which  is  primarily  but  slightly  polluted, 
after  tiltration  will  be  potentially  less  danger- 
ous to  public  health  than  one  which  is  initially 
foully  im]nire. 

Regardless  of  the  initial  impurity  of  a  water, 
efforts  have  always  been  directed  toward  keep- 
ing as  low  as  possible  at  all  times  the  num- 
bers of  bacteria  in  the  filtered  water.  In  Ger- 
many the  effort  has  been  made  to  set  and 
maintain  a  standard  of  purity  for  filtered 
waters  of  Kill  bacteria  per  cubic  centimeter, 
and  when  the  filtered  water  contained  a  higher 
number  than  this  the  filter  was  to  he  judged 
inefficient  and  was  to  be  shut  down  and 
cleaned.  The  results  of  the  practical  operation 
of  large  filtration  works  in  this  country  and 
abroad  show  clearly  that  it  is  not  possilile  at 
all  times  to  live  up  to  such  a  standard  as  this, 
and  there  will  be  times  with  practically  all 
filters  V  hen  the  innnber  of  bacteria  in  the  fil- 
tered w'ater  will  amount  to  several  hundred 
per  cubic  centimeter. 

Filtration  of  impure  waters  has  undoubtedly 
been  instrumental  in  reducing  by  about  75  per 
cent,  as  an  average  proposition,  the  typhoid 
death  rate  in  cities  in  this  country  using  fil- 
tered water.  It  is  by  no  means  uncertain  that 
there  is  also  brought  about  by  filtration  a  very 
material  reduction  in  the  death  rate  due  to 
other  diseases  than  typhoid  fever,  substanti- 
ating the  theorem  of  Hazen. 

By  filtration  water  may  be  made  at  all  times 
clear  and  free  from  turbidity  and  color,  and 
substantially  free  from  bacterial  life.  In  the 
last  two  years  the  practical  adaptability  of 
hypochlorites  in  rendering  filtered  waters 
practically  sterile,  and.  for  that  matter,  unfil- 
tered  waters,  has  been  clearly  demonstrated. 
The  hypochlorite  treatment  would  therefore 
appear  to  be  a  finishing  touch  in  the  art  of 
water  purification,  and  to  make  available  an 
exceedingly  economical  and  harmless  means 
of  removing  virtually  the  last  fraction  of  po- 
tential danger  from  drinking  water,  whether 
initially  impure  or  merely  under  suspicion  at 
times. 

Historical  Resume  of  Hy/^ocli/oritc  Treat- 
ment.— The  use  of  hypochlorites  for  the  de- 
struction of  objectionable  bacteria  in  water  and 
in  sewage  has  been  a  matter  of  considerable 
active  investigation  on  a  small  scale  for  some 
20  years,  although  it  was  studied  in  connec- 
tion with  the  deodorization  of  the  London 
sewage,  as  reported  upon  in  18G1  by  the  Royal 
Commission  on  Sewage  Disposal.  The  in- 
vestigators who  have  studied  the  action  of 
hypochlorites  on  bacteria  are  numerous,  and 
include  such  well-known  workers  as  Ballner. 
Barsenge.  Clark.  Deiter.  Dibdeii.  Digby,  Dun- 
bar, Eisner,  F'ermi,  Fowler.  Gage.  Houston. 
Hunermann,  Kaufmann.  Kellermann,  Kim- 
berly,  Konig,  Korn,  Kranepuhl,  Kurpjuweit, 
Lodi,  McGowan,  McLintock.  Nisseii.  Phelps, 
Pratt,  Proskauer.  Remele,  Rideal,  Schumacher, 
Schwartz  Shenton,  Sickenberger.  Traube. 
Webster,   Wooli.   Zirn,   and   others. 

The  late  Thomas  M.  Drow-n  observed  that 
the  .-Vmerican  Public  Health  .-Association  rec- 
o.gnized  the  value  of  hypochlorites  as  early  as 
188^,  and  the  experience  and  results  obtained 
at  Maidstone,  Fjigland,  in  1807.  and  at  Lincoln. 
England,  in  19il4.  are  too  well  known  to  re- 
quire repetition.  The  use  of  hypochlorites  at 
Worthing,  England :  jMiddlekerke,  Belgium  ; 
Nice.  France ;  Poplar,  England ;  Havana, 
Cuba ;  Vera  Cruz,  Mexico ;  Brewsters,  N.  Y. ; 
Red  Bank.  N.  J. ;  Baltimore,  Md. ;  LTnion 
,Stock  Yards,  Chicago,  111. :  Boonton,  N.  J., 
and  numerous  other  places,  has  supplied  valu- 
able information  which  has  in  all  ways  con- 
firmed the  earlier  favorable  ideas  of  the  ap- 
plicability of  these  compounds  for  general 
sterilizing  and   odorizing  purposes. 

Up  to  lfll)8  the  use  of  hypochlorites  in  the 
purification  of  public  water  supplies  had  not 
received  serious  consideration.  Most  of  the 
information  then  available  was  fragmentary 
and  more  or  less  indefinite  in  character,  and  the 
process  had  not  gained  general  credence.     The 


lirst  demonstration  in  this  country  on  a  prac- 
tical scale  of  the  usefulness  of  hypochlorites 
in  connection  with  water  purification  was  made 
at  the  filter  plant  of  the  Chicago  Stock  Yards, 
en  the  recommendation  and  under  the  direc- 
tion of  the  writer,  in  the  fall  of  l!lli8.  Fol- 
lowing directly  on  the  heels  of  the  spectacular 
results  obtained  at  Chicago,  came  the  adop- 
tion of  this  process  for  the  sterilization  at 
Boonton.  X.  J.,  of  the  impounded  and  unfil- 
tered  water  supply  of  Jersey  City,  with  which 
the  writer  was  also  connected.  The  results 
obtained  at  these  two  places  were  given  wide 
publicity,  and  almost  immediately  the  use  of 
hypochlorites,  either  intermittently  or  continu- 
oii'sly,  spread  throughout  the  L'nited  States. 
.\mong  its  users  at  this  time  are  many  of  the 
largest  cities  of  North  America,  including 
Brooklyn  and  New-  York.  N.  Y. ;  Cincinnati 
and  Columbus.  Ohio ;  Harrisburg,  Philadel- 
phia and  Pittsburg,  Pa. :  Hartford,  Conn. ; 
.Alontreal,  P.  Q.  ;  Nashville,  Tenn.,  and  St. 
Louis,  Mo. 

The  Jersey  City  Case. — Probably  the  most 
complete  line  of  infonnation  regarding  the 
chemistry  of  this  process  was  secured  during 
the  litigation  between  Jersey  City.  N.  J.,  and 
the  Jersey  City  Water  Supply  Co.,  which  water 
comjiany  was  one  of  the  first  to  make  con- 
tinuous use  of  hypochlorites  as  a  germicide,  as 
above  stated,  .-\fter  the  sterilization  plant  of 
the  Jersey  City  Water  Supply  Co.  had  been 
in  practical  operation  for  several  months,  dur- 
ing which  the  quantity  of  water  treated 
amounted  to  over  4ii.n0il.ori(i  gals,  daily,  ex- 
tended testimony  was  taken  in  the  Court  of 
Chancery  before  Special  Master  ex-Chancellor 
Magie,  the  testimony  being  given  by  Prof.  H 

B.  Cornwall,  of  Princeton  University:  J.  .\. 
De  Chuce,  New  York  City;  J.  W.  Ellms.  Cin- 
cinnati F'iltration  Works ;  George  W.  Fuller 
and  Rudolph  Hering,  of  New  York  City ;  C. 
E.  Garside,  New  York  City:  X.  H.  Good- 
nough,  Boston,  Mass.:  Prof.  G.  \.  Heulett,  of 
Princeton  University:  N.  S.  Hill,  New  York 
City :  Daniel  D.  Jackson.  Brooklyn.  N.  Y. ; 
Prof.  Leonard  ^\  Kiiimcutt,  Worcester  Poly- 
technic Institute  Dr.  John  L.  Leal,  Paterson, 
X.  J. :  Dr.  Ernst  J.  Lederle.  New  York  City  : 
Dr.  George  E.  McLaughlin,  of  Christ  Hospi- 
tal, Jersey  City,  N.  J.  :  Prof.  William  P.  Ma- 
son, of  the  Rensselaer  Polytechnic  Institute: 
Dr.  Charles  E.  North,  of  Xew  York  City : 
Prof.  William  H.  Park,  of  Bellevue  Hospital 
and  New  York  Research  Laboratory:  Pr.of. 
E.  B.  Phelps,  Xew  York  City:  the  late  Prof. 
Franklin  C.  Robinson,  of  Bowdoin  College : 
Prof.  Wm.  T.  Sedgwick,  of  the  Massachusetts 
Institute  of  Technology :  Prof.  F.  F.  Wes- 
brook,  of  the  University  of  Minnesota :  George 

C.  Whipple,  of  New  York  City:  Prof.  C.  E.  .\. 
Winslow,  of-  the  Massachusetts  Institute  of 
Technology,   and   others. 

In  his  opinion,  rendered  in  May,  lillo,  and 
based  upon  the  testimony  given  by  the  fore- 
going witnesses,  ex-Chancellor  Magie  made 
the  following  statements : 

"From  the  proofs  taken  before  me,  of  the 
constant  observations  of  the  effect  of  this  de- 
vice, I  am  of  opionion  and  find  that  it  is  an 
cflfective  process  which  destroys  in  the  water 
the  germs,  the  presence  of  which  is  deemed 
to  indicate  danger,  including  the  pathogenic 
germs,  so  that  the  water  after  this  treatment 
attains  a  purity  much  beyond  that  attained  in 
water  supplies  of  other  municipalities.  The 
reduction  and  practical  elimination  of  such 
germs  from  the  water  w-as  shown  to  be  sub- 
stantially continuous. 

"Upon  the  proofs  before  me.  I  also  lind 
that  the  solution  described  leaves  no  deleter- 
ious substances  in  the  water.  It  does  produce 
a  slight  increase  of  hardness,  but  the  increase 
is  so  slight  as  in  my  judgment  to  be  negligible. 

"1  do  therefore  find  and  report  that  this 
device  is  capable  of  rendering  the  w-ater.  de- 
livered to  Jersey  City  pure  and  wholesome, 
for  the  purposes  for  which  it  is  intended,  and 
is  effective  in  removing  from  the  water  those 
dangerous  germs  Which  were  deemed  by  the 
decree  to  possibly  exist  therein  at  certain 
times." 

The  Cliemical  Xatiire  of  the  Process. — 
Much  has  already  been  written  about  the 
chemistry  of  the  process  of  hypochlorite  treat- 
ment in  the  sterilization  of  water,  but  it  may 


l:e  that  a  conder.sed  statement  at  this  time 
;.i  d  in  this  connection  may  not  be  out  of 
place. 

Hypochlorite  of  lime,  commercially  known 
as  "chloride  of  lime,"  or  "bleaching  powder," 
has  been  and  is  extensively  used  for  bleach- 
ing purposes  in  paper  mills  and  many  textile 
industries.  It  is  sold  in  the  form  of  a  dry 
white  powder  and  is  usually  shipped  in  wooden 
or  sheet-iron  containers  of  a  capacity  rang- 
ing from  Km  to  7-")n  lbs.  each.  It  is  manu- 
factured at  numerous  places  in  this  country, 
as  well  as  abroad,  and  its  cost  in  large  quanti- 
ties is  about  1%  cents  per  pound  at  the  works. 
When  exposed  to  air  the  powder  deteriorates 
in  strength  quite  rapidly,  due  to  the  absorption 
of  moisture  and  carbonic  acid.  It  is  usually 
bought  on  the  basis  of  its  strength  in  so- 
called  "available  chlorine."  The  product  in 
this  country  usually  runs  about  •)•">  per  cent 
pure,  according   to  this   standard. 

When  the  hypochlorite  in  the  powder  form 
is  dissolved  in  water  containing  carbonic 
acid,  hypochlorous  acid  is  liberated.  This  acid 
is  a  powerful  oxidizing  agent  and  in  the  pres 
ence  of  organic  matter  gives  up  oxygen  in  an 
atomic  state  with  an  amount  of  energy  which 
makes  this  chemical  as  an  o.xidizing  and  ster- 
ilizing agent  approach  ozone  in  intensity  of  ac- 
tion. It  is  generally  considered  to  be  superior 
to  ozone  on  practical  grounds,  for  the  reason 
that  it  is  more  easily  applied  and  brought  in 
contact  with  all  parts  of  the  water  to  be 
treated  in  a  speedy  and  thorough  manner, 
which  appears  not  now-  possible  in  the  case 
of  ozone.  There  seems  to  be  no  doubt,  also, 
that  it  always  is  materially  cheaper  than 
ozone. 

The  chemical  itself,  as  bought,  is  a  mixed 
salt  consisting  of  approximately  equal  amounts 
of  calcium  chloride  and  calcium  hypochlorite. 
When  the  powder  is  added  to  water  the  cal- 
cium chloride  remains  inert,  but  the  calcium 
hypochlorite,  being  acted  upon  by  the  free  and 
halt -bound  carbonic  acid  in  water,  splits  up 
nito  calcium  carbonate  and  hypochlorous  acid. 
The  decomposition  of  the  exceedingly  un- 
stalile  hypochlorous  acid  liberates  oxygen  in 
a  very  active  state  and  leaves  hypochloric 
acid.  The  latter  then  drives  off  tlie  w-eaker 
carbonic  acid  and  unites  with  the  calcium, 
forming  calcium  chloride.  It  is  the  liberation 
of  oxygen  in  this  manner  that  effects  by  ox- 
idation the  destruction  of   bacterial   life. 

The  general  result  following  the  application 
of  hypochlorite  of  lime  to  water  is  the  destruc- 
tion of  the  majority  of  the  non-spore-bearing 
forms  of  bacterial  life  which  the  water  may 
contain,  a  reduction  in  the  organic  color  of 
the  water,  an  o.xidation  of  the  organic  matter 
proportional  to  the  amount  of  the  chemical 
applied,  and  a  slight  increase  in  the  total  hard- 
ness and  total  solid  matter  of  the  water. 
Where  quantities  no  greater  than  from  .5  to 
U)  lbs.  of  the  powder  are  applied  to  each  mil- 
lion gallons  of  water,  as  is  the  common  prac- 
tice, the  changes  in  the  physical  and  chemical 
characteristics  of  the  water  before  and  after 
treatment  are  so  slight  as  to  be  barely  notice- 
able, and  are  w^ell  within  the  limits  of  accuracy 
of  the  prevailing  methods  of  analysis.  The 
important  result  and  greatest  change  is  the 
virtual  destruction  of  the  bacterial  life  in  the 
water,  more  particularly  the  germs  of  disease- 
producing  origin.  Included  in  this  group  are 
the  germs  of  .\siatic  cholera  and  typhoid 
fever. 

Hypochlorite  of  Soda. — There  is  another 
method  of  obtaining  hypochlorites :  namely, 
through  the  electrolysis  of  solutions  of  com- 
mon table  salt  whereby  hypochlorite  of  soda 
is  produced.  Careful  study  of  the  relative 
efficiency  of  hypochlorite  of  lime  obtained  from 
.  bleaching  powder,  and  hypochlorite  of  soda 
electrolytically  produced  from  common  table 
salt,  shows  that,  unit  for  unit,  hypochlorite  of 
soda  is  slightly  more  efficient  than  hypochlorite 
of  lime  in  the  destruction  of  bacterial  life. 
The  process  of  manufacture  of  hypochlorite 
of  soda  is  not  so  well  understood  from  a  chem- 
ical standpoint,  however,  but  it  appears  cer- 
tain that  where  electric  current  can  be  ob- 
tained for  1%  cents  or  less  per  kilowatt-hour, 
and  salt  for  %  cent  per  pound  or  less,  it  will 
prove  to  be  a  cheaper  gennicidal  agent  than 
hypochlorite  of  lime.     Furthermore,  its  use,  in 
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some  cases,  may  be  preferable  to  hypochlorite 
of  lime,  because  of  the  esthetic  objections 
sometimes  raised  against  the  use  of  bleaching 
powder  which,  in  the  case  of  the  electrolytic 
solution,  should  be  entirely  overcome.  It  is 
understood  that  at  the  water  purification 
works  of  the  city  of  Cincinnati,  preparations 
are  now  being  made  to  install  electrolytic  cells 
wherein  hypochlorite  of  soda  will  be  manu- 
factured and  substituted  for  the  hypochlorite 
of  lime  used  in  the  past. 

Absence  of  Poisonous  Features. — It  has 
been  asserted  by  some  that  free  chlorine  is 
liberated  from  the  bleaching  powder  as  ap- 
plied to  water,  and  that  it  may  persist  in 
water  so  treated  for  some  time.  In  this  con- 
nection it  may  be  well  to  point  out  that  the 
term  "available  chlorine"  is  a  term  of  conven- 
ience used  by  the  analyst  to  e-xpress  the 
strength  of  the  bleaching  powder  or  the  elec- 
trolytically  prepared  solution  of  hypochlorite 
of  soda.  This  term  was  adopted  by  industrial 
chemists  for  the  reason  that  in  bleaching  op- 
perations  at  some  places  the  commercial 
product  is  treated  with  strong  acids  which 
can  break  up  the  chemical  and  release  free 
chlorine.  It  is  a  perfectly  clear  proposition 
that  if  free  chlorine  could  be  released  from 
bleaching  powder  when  applied  to  water,  such 
free  chlorine  would  immediately  combine  with 
the  hydrogen  of  the  water  and  from  hydro- 
chloric acid,  at  the  same  time  liberating  free 
oxygen  in  an  atomic  state.  The  end  result, 
therefore,  would  be  the  same. 

There  is  plenty  of  evidence  of  a  conclusive 
character  to  show  that  the  weak  carbonic  acid 
as  found  in  natural  waters,  is  incapable  of 
releasing  appreciable  or  even  measurable  quan- 
tities of  free  chlorine  from  bleaching  powder. 
Instead  of  this  hypochlorous  acid  is  produced, 
and  hypochlorous  acid  is  not  a  poison.  Upon 
its  decomposition  with  organic  matter,  the 
chlorine  which  the  hypochlorous  acid  contains 
combines  with  the  alkalinity  of  the  water  and 
forms  calcium  chloride.  No  free  chlorine 
within  the  limits  of  measurement  of  laboratory 
methods  is  found  in  the  application  of  this 
chemical  to  an  ordinary  water  supply.  Efforts 
have  been  made  in  the  past  by  those  who  did 
not  favor  the  process  to  locate  a  toxicologist 
who  would  classify  this  treatment  as  a  poison- 
ous one,  but  such  efforts  have  been  unavail- 
ing. 

In  the  Jer.sey  City  case  Prof.  (1.  A.  Heulett 
testified  that  in  his  examination  of  the  Jersey 
City  water  to  which  had  been  added  10  lbs. 
per  million  gallons  of  bleaching  powder,  he 
was  unable  to  determine  the  presence  of  free 
chlorine.  It  is  a  fact  that  there  has  been  no 
chemical  test  yet  devised  which  is  capable  of 
identifying  the  presence  of  free  chlorine  in  an 
alkaline  solution  such  as  water  is.  Prof. 
Heulett  stated,  however,  giving  all  possible 
benefit  of  the  doubt  to  the  plaintiff  in  the  case, 
that  if  10  lbs.  of  bleaching  powder  pet  mil- 
lion gallons  were  added  to  the  Jersey  City 
water,  basing  his  assumption  upon  the  thory 
of  electrolytic  dissociation,  ti  was  theoretically 
possible  for  there  to  be  present  in  the  water 
after  treatment  free  chlorine  to  the  extent  of 
fiA  parts  in  a  trillion  jiarts  of  water.  He  ad- 
mitte<l  that  he  was  unable  to  prove  this  as- 
sumption. It  was  furthermore  pointed  out 
in  this  case  that  if  Prof.  Heulett's  theory  was 
correct,  in  order  for  an  adult  to  olitain  a 
medicinal  dose  of  free  chlorine,  such  as  has 
been  administered  in  cases  of  typhoid  fever  as 
an  inti- ferment  and  germicide,  it  woidd  be 
necessary  for  such  a  person  to  drink  a  gallon 
of  water  so  treated  each  day  for  7,180  years. 

Pret^arnlioii  of  Hyf'oehlorile  Solutions. — It 
is  the  more  common  practice  to  make  up  hypo- 
chlorite solutions  of  'A  per  cent  strength:  that 
is.  1  lb.  of  the  bleaching  powder  to  200  lbs. 
of  water.  It  is  probalile  that  solutions  as 
strong  as  4  or  n  per  cert  may  be  made  with- 
out material  loss  of  oxidizing  power.  But  the 
more  dilute  the  solutions  are  the  more  easy 
they  are  to  work  with,  because  of  the  deposits 
of  niiickliine  formed  in  orifices  and  in  pipes. 
.■\t  this  place  it  is  well  to  point  out  that  where 
eleclrolytically  produced  solutions  of  hypo- 
chlorite of  soda  arc  used  no  trouble  is  had  on 
account  of  deposits  of  sludge  as  is  the  case 
with    hypochlorite   of    lime.     This    is   another 


feature  of  no  little  importance  in  favor  of  the 
use  of  hypochlorite  of  soda. 

As  to 'material  for  solution  tanks,  concrete 
appears  to  be  the  most  suitable.  Iron  tanks 
may  be  used,  but  they  are  attacked  by  the 
chemical  and  eaten  through  eventually,  al- 
though they  last  a  long  time  owing  to  the  pro- 
tection afforded  by  deposits  of  lime  upon  the 
exposed  surfaces.  Black  iron  pipes  have  lasted 
for  over  two  years  at  the  Boonton  plant,  and 
special  bronze  pumps  have  lasted  well  at  a 
immber  of  places.  Wooden  tanks  are  the 
least  suitable  of  all,  but  of  these,  cypress  seems 
to  be  the  best  material.  White  pine  is  reduced 
to  a  pulp  in  a  comparatively  short  space  of 
time. 

When  solutions  of  bleaching  powder  are 
used  it  is  essential  that  the  contents  of  the 
tank  be  thoroughly  stirred  in  the  beginning  in 
order  to  get  into  solution  all  of  the  soluble 
portion  of  the  powder.  Afterwards  stirring  is 
of  convenience  in  keeping  the  sludge  well  dis- 
tributed, otherwise  it  gets  bothersome  as  the 
last  portion  of  the  solution  is  removed  from 
the  tank.  Tanks  10  or  12  ft.  deep,  contain- 
ing a  V2  per  cent  solution  of  bleaching  powder, 
or  hypochlorite  of  lime  will  show  a 
deposit  of  lime  sludge  about  1  in.  thick. 
This  sludge  contains  about  as  much  of  the  ac- 
tive agent  as  the  %  per  cent  solution  does, 
and  care  should  be  taken  in  its  disposal,  other- 
wise it  will  cause  trouble  with  fish. 

Solutions  deteriorate  but  little  upon  standing 
in  covered  tanks  that  are  constantly  stirred ; 
perhaps  some  2  per  cent  in  a  day  or  two. 

Quite  recently  considerable  attention  has 
been  given  to  the  feasibility  of  applying  the 
bleaching  powder  in  dry  form.  If  appliances 
can  be  devised  that  will  allow  of  the  addition 
to  water  of  a  suitable  quantity  uniformly  at 
all  times  and  do  it  in  a  more  or  less  auto- 
matic manner,  there  is  no  reason  to  suppose 
that  hypochlorite  applied  in  the  form  of  pow- 
der will  not  act  as  satisfactorily  as  in  the  form 
of  a  solution,  provided  there  are  afforded 
adequate  facilities  for  complete  mixing  of  the 
dry  powder  with  the  water  to  which  it  is  ap- 
plied. Hypochlorite  of  lime  absorbs  moisture 
rapidly,  and  this  is  probably  a  point  which  will 
be  most  difficult  to  overcome  where  the  ap- 
plication is  in  the  dry  form,  as  the  powder 
will  tend  to  lump  and  grow  pasty  with  time. 

Period  of  Contact. — All  of  the  available 
data  indicate  clearly  that  the  germicidal  action 
i5f  hypochlorites  is  exceedingly  rapid.  This 
is  due,  of  course,  to  the  fact  that  atomic 
o.xygen  is  released  promptly  when  the  chemical 
is  applied  to  the  water. 

.\s  a  general  proposition  it  is  thought  ad- 
visable to  provide  for  a  period  of  contact  of 
at  least  one  hour  before  the  treated  water  is 
delivered  to  the  consumer.  In  some  cases  even 
shorter  periods  have  given  satisfactory  results. 
Such  periods  of  contact  are  naturally  pro- 
vided in  some  cases  by  long  pipe  lines  or  dis- 
tributing reservoirs  between  the  point  of  ap- 
plication of  the  hypochlorites  and  the  nearest 
consumer.  It  is  also  highly  important  that  the 
chemical  be  quickly  and  thoroughly  mixed 
with  the  water  and  this  is  usually  effected  by 
mechanical  stirrers  or  baffling  arrangements. 

Amount  of  Chemical  to  Be  Used  and  Best 
I'oint  of  .lf>flication. — The  best  point  of  ap- 
lilication  of  hypochlorite  to  a  water  depends 
largely  u|)on  the  conditions  surrounding  each 
individual  problem.  As  a  general  proposition, 
as  before  stated,  from  5  to  1.5  lbs.  of  the  pow- 
der per  million  gallons  of  water  are  required 
to  effect  practical  sterilization  of  filtered  or  un- 
filtercd  waters  which  contain  normal  amounts 
of  organic  matter.  If  the  water  contains  abnor- 
mal amounts  of  organic  matter,  or  iron  in  an  in- 
completely oxidized  state,  considcralily  larger 
quantities  of  the  germicide  are  required  to 
obtain  the  best  results.  Kach  individual  prob- 
lem must  be  studied  by  itself  and  the  correct 
dose  of  the  germicide  ascertained  in  the 
beginning. 

The  earliest  studies  with  hvpochlorites  were 
directed  at  the  total  elimination  of  bacterial 
life.  This  is  not  considered  necessary  in  the 
sterilization  of  water.  The  principal  object 
is  to  destroy  all  disease-producing  germs,  such 
as  those  of  typhoid  fever,  if  such  germs  art- 
present.  This  can  be  done  without  effecting 
the   complete   destruction   of   all   bacterial   life 


in  the  water,  for  the  reason  that  the  typhoid 
bacillus,  as  well  as  the  colon  bacillus,  is  less 
hardy  than  most  forms  of  bacterial  life  which 
naturally  predominate  in  water,  and  which  are 
known  to  be  non-pathogenic.  Their  removal, 
therefore,  is  not  a  matter  of  consequence  as 
regards   the   sanitary   quality   of   the   water. 

It  is  known  that  hypochlorite  has  a  selective 
action  upon  such  germs  as  the  bacillus  of 
typhoid  fever  and  coli,  and  owing  to  their 
less  resistant  state  in  water,  destroys  them 
more  quickly  and  completely  than  it  does  some 
of  the  harmless  forms  of  bacteria  common  to 
water.  It  is  not  unusual  to  find  that  such 
bacteria  as  resist  the  hypochlorite  treatment 
are  spore  formers  and  other  hardy  forms  of 
non-pathogenic  water  bacteria. 

In  gauging  the  amount  of  hypochlorite  to 
be  added  to  a  given  water,  the  water  must 
first  be  carefully  studied  in  connection  with 
the  germicidal  treatment,  and  the  quantity 
of  the  chemical  which  gives  satisfactory  re- 
sults under  normal  conditions  ascertained  as 
nearly  as  possible.  When  this  is  found  it  is 
the  quite  common  practice  to  increase  this 
quantity  some  25  or  .50  per  cent  in  order  to 
guard  against  sudden  fluctuations  in  the  qual- 
ity of  the  untreated  water  which  may  increase 
its  power  of  absorption  of  the  hypochlorite. 
Where  the  germicide  is  added  to  a  filtered 
water,  such  fluctuations  are  much  less  marked. 

Precautions  Against  Under-  and  Over-Dos- 
ing.— It  can  be  readily  understood  that  if  too 
little  of  the  germicide  is  used  there  may  re- 
sult an  unwarranted  feeling  of  security,  for 
the  reason  that  for  months  on  end  the  results 
may  be  thoroughly  satisfactory  with  a  given 
quantity  of  chemical  applied  and  then,  owing 
to  a  sudden  change  in  the  character  of  the 
water,  unsatisfactory  results  may  be  obtained. 
For  this  reason  it  is  always  better  to  use  more 
of  the  chemical  constantly  than  is  actually  re- 
quired under  normal  conditions. 

Over-dosing,  on  the  other  hand,  is  quite  as 
undesirable.  If  the  attempt  is  made  to  effect 
complete  sterilization  of  the  water  rather  than 
to  aim  at  the  destruction  of  the  pathogenic 
bacteria,  then  there  is  a  strong  probability 
that  at  times  there  will  be  imparted  to  the 
water  an  undesirable  taste  or  odor  which  has 
been  variously  termed  by  laymen  as  similar 
to  carbolic  acid  or  iodoform.  It  is  not  be- 
lieved that  within  working  limits  the  presence 
of  an  excess  of  this  chemical  in  the  water  is 
deleterious  to  health,  but  it  is  objectionable 
to  the  senses  and  is,  therefore,  inadmissible. 
There  is  no  excuse  for  such  over-dosing,  for 
when  the  quantity  of  chemical  required  under 
normal  conditions  is  once  ascertained,  by  mak- 
ing use  of  a  moderate  excess  over  and  above 
this  quantity  a  sufficient  margin  of  safety  has 
been   provided   under   all   ordinary  conditions. 

Advantages  of  the  Process. — Reciting  the 
practical  status  of  the  use  of  hypochlorites  in 
connection  with  the  purification  of  water,  it 
may  be  stated  that  the  advantages  of  the 
process   are   as   follows : 

1.  Substantially  complete  destruction  of  ob- 
jectionable bacteria,  particularly  those  of  in- 
testinal  origin. 

2.  Reliability  and  ease  of  application  of  the 
chemical,  together  with  the  small  variation  in 
the  required  dose. 

3.  Total  absence  of  poisonous  features, 
either  in  the  chemical  product  as  applied  to 
the  water  or  in  any  of  its  resulting  decomposi- 
tion  products. 

4.  Merely  nominal  cost  of  the  chemical  and 
its  application. 

5.  Speed  of  reaction,  making  unnecessary 
any  substantial  arrangements  as  to  basins 
other   than    storage    facilities. 

11.  Substantial  saving  in  the  cost  of  coagula- 
tion of  waters  that  are  of  sufficiently  unsatis- 
factory appearance  to  require  classification  or 
filtration. 

7.  Permitting  rates  of  filtration  materially 
in  excess  of  those  possible  where  high  bac- 
teria! efl'iciency  is  required  of  the  filtration 
process  in  the  absence  of  sterilization. 

S.  Reduced  clogging  of  the  filter  beds  with 
a  consequent  lengthening  of  the  runs  between 
cleanings,  due  to  the  destruction  of  various 
forms  of  algae. 

Limitations  of  the  Process. — In  making  a 
complete  analysis  of  the  practicability  of  this 
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process  it  is  necessary  to  rrcognue  the  fact 
that  it  is  not  possible  by  the  use  of  this  germi- 
cide to  accomplish  certain  features  looked  for 
in  connection  with  certain  styles  of  water 
treatment,  as   follows : 

1.  Inability  to  remove  or  destroy  all  of  the 
spore-iorming  bacteria,  but  which  kinds  of 
bacteria  are  not  considered  to  be  pathogenic 
to  man ;  at  least  those  common  to  water. 

2.  Inability  to  remove  bacteria  which  are 
embedded  in  particles  of   suspended  matter. 

3.  Inability  to   remove  turbidity. 

4.  Inability  to  remove  appreciable  amounts 
of  color  or  dissolved  vegetable  stain. 

5.  Inability  to  remove  organic  matter  ap- 
preciably. 

ti.  Inability  to  remove  swampy  tastes  or 
odors. 

7.  Inability  to  remove  creosote  tastes  or 
odors  coming  from  the  cleaning  of  stills  used 
in  the  destructive  distillation  of  wood. 

8.  Inability  to  soften  water;  as  a  matter  of 
fact,  the  addition  of  hypochlorite  of  lime 
usually  results  in  a  slight  increase  in  the  hard- 
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STEAM     AND     ELECTRIC     RAILWAY     SECTION 


Costs  and  Methods  of  Replacing    Five 
Miles  of  i-o  Overhead  Construc- 
tion by  4-0  Construction. 

liV   T.    T.    LOGIEj   TH.    II.* 

The  change  from  1-0  construction  to  4-0  on 
this  line  was  brought  about,  primarily,  through 
the  necessity  of  having  a  wire  that  could  take 
care  of  the  increased  load  on  busy  days  to 
better  advantage,  and  at  the  same  time  one 
that  would  have  a  longer  life. 

The  line  being  a  single  track  line,  with 
three  turn-outs,  the  bracket  arm  style  of  con- 
struction is  in  use.  Before  the  change  in 
construction  a  rigid  arm,  with  a  cap  and  cone 
hangers,  held  up  the  wire.  The  style  of  the 
new  construction  does  not  differ  greatly  from 
the  old.  liut  is  heavier  and  is  made  up  of 
more  up-to-date  material,  the  old  line  having 
been  installed  14  years  ago.  The  rigid  arm 
of  the  old  construction  was  replaced  by  a 
flexible  bracket,  consisting  of  a  top  iron  rod 
brace  and  a  lower  strand  of  galvanized  iron 
wire  to  support  the  hanger.  This  flexible  sup- 
port greatly  decreases  the  possibility  of  dam- 
age to  the  insulator,  because  the  strand  takes 
care  of  the  hanmierin.g  and  sudden  jars  which 
are  produced  at  each  passage  of  the  trolley. 
.'\nother  advantage  is  that  the  trolley  is  not 
nearly  so  apt  to  leave  the  wire  as  it  passes 
under  the  bracket  arm.  Trouble  and  expense 
of  maintenance,  therefore,  are  materially  les- 
sened. 

Upon  an  inspection  of  the  poles  already  in 
place,  it  was  found  neccssarv  to  replace  V2o 
out  of  a  total  of  300. 

Setting  Poles.— The  holes  were  dug  by  4 
ground  men  at  $1.75  a  day,  digging  on  an 
average  six  holes  a  day.  A  gang  of  •'>  line- 
men, at  $2.7,5  a  day,  and  1  foreman,  at  $3.00 
a  day,  followed  the  ground  men,  setting  the 
poles  and  putting  on  the  feeder  cross-arms  and 
necessary  guy  wire.  The  cost  per  pole  for 
setting  was  $3..50. 

Striiifjiitg  4-0  IFiV^.— This  work  was  carried 
on  by  3  linemen,  on  a  tower  car,  who  made 
the  wire  fast  to  the  poles  as  it  was  reeled  off 
from  a  flat  car,  proceeding  the  tower  car. 
Two  linemen  and  a  foreman  drew  the  line 
taut  with  block  and  tackle  from  the  ground. 
Four  days  were  required  for  this  work,  using 
•■i  linemen,  L'  motormen,  at  $2.2o  a  day,  and 
1  foreman.  The  labor  cost  per  day  for  string- 
ing wire  was  $20.50. 

Placing  Brackets.  —  Two-inch  pipe  arm 
brackets  were  used,  2h  sections  bein.g  put  up 
at  a  time  and  both  wires  temporarily  fastened 
to  them  in  order  not  to  interrupt  traffic.  Mang- 
ers and  ears  were  next  put  in  place,  the  l-O 
wire  taken  down  and  the  4-0  clinched  in  the 
ears.    This  work  was  completed  in  15  days  by 

•South  Norwalk.  Conn. 


5  linemen  and   1    foreman  at  a  total  cost  per 
day  of  $16.75. 

Painting  Poles  and  Cross-Arms. — Four  men 
at  $2..50  a  day,  painted  the  entire  3,000  poles  in 
one  week.  The  cost  per  pole  for  painting  was 
$0.20. 

The  total  cost  of  the  entire  work,  including 
material  was  $4,4f'l.GC.  .A  summary  of  the 
materials  used  follows: 

125  30-ft.  chestnut  poles $    37S.00 

26.385    ft.   4/0   round    trolley   wire 2,2S4.6S 

3.000  ft.  5/16"  sulv.  .span   wire  7/S 24.00 

3.000  ft.    %"  Balv.   span  wire  7/S 21.00 

150    4-pln    cross-arms «9.00 

200  pipe  arm  brackets 380.00 


Method  of  Determining  Deflection  of 
Street  Railway  Rails. 


•100   4x^i"   Kalv.    lag   .screws. 

3   bbls.    pole   paint 

3   R.    H.   frogs,   complete 

3   I.,,    li.    frogs,   complete 

"lO    single    curve    pullovers 

.iO  double  curve  pullovers 

20  strain  plates  and  ears 

200  round   top   bangers,   \"  stud. 

12  splicing  sleeves 

1    section    Insulator 
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View  of  Apparatus  for  Measuring  Deflection  and    Sway  of  Street   Railway   Rail*. 


Summarizing  the  above  costs  per  mile  of 
line  we  have: 

For 
ToUil.        mile. 

Setting  125  poles  at  $3.50 »    4.17.50     t  87.80 

Placing    brackets.    15    days     at 

J16.75    

Stringing  wire.  4  days  at  J20.50. 

Painting  300  poles  at  20  cts.     .       .        _       -   ,  -  '■ 

Materials  as  above Z..i'JS.^-       ■"'■''' 

Total    |4,339.«6     ISfiS.Jl 

This  summary  leaves  $62  unaccounted  for  in 
the  total  of  $J.401.66,  given  by  the  author,  or 
about  $12.10  per  mile  to  be  sided  to  the  above 
$868.31.— Editors.) 
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Value  of  the  Properties  of  665  Miles  of 
Chicago   Street   Railways. 

of  the  preparations  of  the  street 

'"hi.-ni;  ■.  which  .ir.    uiidcr  the  sup- 

!  iisineers. 

.il  report 

'.111.   M.if  iialiiij;  J.iii.  .'tl.  I!U0. 

the   original    relations  as   of 

'    the    conditions    to    date 

res  are  as  follows: 
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Methods  of  Conducting  the  Valuation 
of  the   Physical   Properties  of  the 
Chicago     Consolidated     Trac- 
tion   Co.,    with     Summa- 
ries of  Costs. 

The  Traction  \'ahiaii.'ii  Commission  of  Chi- 
caRo.  Bion  J.  Arnold  and  George  W.  Weston, 
commissioners,  has  recently  completed  a  de- 
tailed and  exhaustive  appraisal  of  the  physical 
property  of  the  alMive  n.inied  company,  the 
last  of  the  Olica^"  surface  traction  lines  to 
come  under  the  "Chicano  Ordinances"  The 
appraisal  is  the  result  of  several  months'  work 
of  alxuit  io  employes  of  the  .Arnold  Co.,  un- 
der the  immediate  supervision  of  Mr.  K.  .\. 
Sager.  In  Enci.neeri.m^-Co.vtr.mtisc.  of  Sept. 
21  and  Sept.  28,  !!Uo,  were  given  the  methods 
employed  and  the  valius  obtained  in  apprais- 
ing track,  power  house  equipment  and  electric 
power  distribution,  hollowing  are  given  sim- 
ilar data  for  rolling  stock: 

In  arriving  at  the  cost  new  and  present 
value  of  the  cars  and  car  equipment,  they 
were  divided  into  groups  according  to  the- 
type,  style,  maker  and  age.  Similarly  unit 
cost  new  was  obtained  covering  all  parts  of 
the  equipment,  such  as  motors,  trucks  ami 
miscellaneous  car  c<iuipiiieiit.  .V  typical  car 
body  was  taken  from  each  of  these  groups, 
and  general  specifications  covering  this  type 
were  prepared  from  which  a  unit  cost  for  each 
group  was  obtained,  l-rnin  these  unit  costs 
for  all  parts  of  the  rollmj;  slock  equipment, 
total  values  of  cost  luw  were  determined, 
and  to  this  total  cost  .'i  per  cent  was  a<lded 
for  organization,  engineering  and  incidenlals. 
To  determine  the  present  value  of  all  parts 
"I  the  equipment,  including  car  bmlies,  mo- 
lors.  trucks  and  miscellaneous  car  equipment, 
:i  thorough  insjicction  was  made,  and  a  de- 
preci:ilion  was  applie<l  b;ised  on  their  type 
and  suilnbility  for  service  In  the  case  of  car 
bodies,  in  order  to  valiiaic  she  amount  of  the 
deferred  maintenance,  ilu  i..llnwing  ruling  of 
the  coiiinussion  with  tcii.M.l  to  average  depre- 
ciation of  car  bodies  w.i-  .i|iplied,  namely,  that 
'i.'i  years  should  be  taken  .i-  the  average  life 
of  all  car  lx>dies  in  service  :i  jiart  of  the  year, 
such  as  open  car  lK«lies  in  service  iluring  the 
summer  season,  or  closeil  car  iHidies  in  serv 
ice  during  the  winter,  and  ■.'n  years  should  Iw 
taken  as  the  life  of  car  Imilies  in  continuous 
service,    and     from     lli^  luil    lives    the 

ciirri'spoiKling   :iiiiiiial  ii   rates   were 

•  lelerinined     The  dilTeii. ^ccii  the  actual 

present  value  of  the  car  budies  as  depreciated 
li>  ins|K'Cliiui  and  the  value  determined  by 
applying  ihe  alwive  aver.i>;c  ilepreciation  rale 
is  considered  to  be  the  .U  iitred  inaintenance 
The  entire  rolling  stock  e(|uipmenl  of  the 
Consolidated  Company  was  listed,  and  the 
-I   new  and  present  value  delcmiincd.     The 


i|'    Ilol.l.INC   KTCifK 
( 'iwt 

ni-w 
J     ■       "1.  10 
•  T*  40 

.  t.   .•:•:  (Ill 
II  ;i'i  •" 


Prewnl 
vahli'. 

}i  j.'i  Mtr,  .%ii 
11'  si:  ;ii 


Ki'lmhillta- 

llnli  vdliji-. 

I   K7.4III.3II 

»n  007  05 


SToi.nu.ko      ».—  *4«  «.i 


V|(    li<i|i|K8. 


1 1  f.f,  lino  00 

111  r.iMi.oo 

.1*1  .lull  00 

-.  .MiO.OO 

4J  11S2.00 

I.174. 4*2.00 
1".. 724. 10 


I  .^4  970  on 
4ri  f.:in  "0 
1.1  S94  .'.0  1 
1.. 175. 00  J 

:2.M>.'..2fi 


I  23.«20.(;o 
23.451.12 

;.I2I.«« 
1 4.09)1.00 

I  64. 191. SO 
3.209.59 


»193.2ii«.lfl       I12B.S05.49         l«7.401.3» 


October  I  J,  1910. 


ENGINEERING-CONTRACTING 


.^•' 


Group. 

E 

E— 1 
E— 2 
E— 3 
E— 1 

E— 4 
B— 5 
K— 6 
E— 7 


No. 
of  cars. 

11 
18 
13 
36 


Makt-r. 


i.«-nKtli 

I.CIIKtIl  of      OV«T 

Ko<ly.     Bumpt-ra. 


I'lillman       .M'— 10"  3^^     • 
Pullman      ::»•— 10"     .1" 
I'ullman       is'     0         2» 
Hrowni-U      ;0"— 0        ;> 
Siiplicniion 

Uelmllt       19'— 10"  30'— <" 
R>-t>ullt       !«•— .10"     SO'— <" 
G.  T.  To.       :••.-— 0"       K'—i- 

American     It.'-o"  25' — |" 
W.  I).  Rebuilt  IT— 0"       31'— <i" 


TAIJI.E   111— I'AHNKXGKIc 

i- 
Si-ul-  ..t 

lne«t- 
pacUy      Tr' 

11 


24 
U 
24 
IS 


14 
14 


TO 
4" 


V) 


»o 

:« 


A 

A— 1 
A— 3 
A— 3 
A— 4 


62 

16 
30 
12 


I'ullman 
I'ullman 
Stt'pht'iiMon 
La  Circle 
La  CliMlf 


I'n'— ir 
IT'— 3" 
IT'— 6" 

ir— H- 

IT'-7" 


2(l'— ti" 
28—10" 
25'- 10" 
28'— O" 
25—4" 


40 
3C 
40 
40 
40 


OPEN 
8 
8 
S 
8 


MOTOH  IWmitM. 
li  CO 

IS  «0 

ir.  «n 

Ik  «4 

in  fi4 


10 

4 
« 


«u 

«« 
70 


C 

C— 1 
C— 1 

C— 2 
C— 3 


B— 5 


43 


I'ullman 

I'ullmaii 

rullman 

Sli'plienson 

St.  Charles 


IT'— 4" 
K'— 3" 
IS'  -3" 
IT'— 6" 
15'— 2" 


25'- 9" 
25—4- 
25'— 4" 
28'— 0" 
JI'—O" 


45 
40 
4U 
50 
42 


OI'KN  TKAM.KIl  K11I1IK8 

S  16  «4 

S  l«  «4 

S  \f,  «4 

s  i«  m 

8  Is  «4 


BOX    I'KAll.KR   KOUIK8. 


St.  I. mils      IS'— 0" 


S 


etiuipnient  was  then  propurtioni'd  between  the 
portions  of  the  line  outside  the  city  and  in- 
side the  city  in  proportion  to  the  number  of 
car  miles  operated  inside  the  city  and  outside 
the  city  by  small  single  truck  cars,  this  esti- 
mate leaving  out  of  account  the  number  of 
car  miles  operated  inside  and  out  of  the  city 
by  the  Consolidated  Company  with  their  rented 
iloublc  truck  cars. 

To  the  total  present  value  of  the  property 
.")  per  cent  was  added  for  organization,  engi- 
neering and  incidentals,  as  was  done  in  the 
case  of  the  cost  new. 

Table  I  is  a  summary  of  the  cost  new,  pres- 


ent value  and  rehabiliiatiun  value  of  all  rolling 
stock,  and  Table  II  is  a  summary  by  types  01 
car    bodies.     Tables    III    to    XI    arc    self    ex-       fiutm  S 

planatory.  (,;       ',', 

Ownership  of  Harbors  and  Waterway 
Terminals  in  the   United   States.* 

riu-  icrminal  is  the  weaki-.si  Imk  in  the 
water  system,  widely  nullilyinK  the  ad\antagrs 
of  cheap  water  carriage.     Our  waterways  are 

•■•Report  on  TransporUitlon  by  Wafer  In  the 
fnlted  States,"  by  Hirbert  Knox  Smith.  V.  B. 
Commissioner  of  Corporations.  Wushlnicton.  !■ 
C. 


TABLE    IV— MISCELI. 


ANEOl'S  CARS. 
I'nit 


Group. 
H 


I— 1 
J 


No. 
of  ojirs. 


O 
P 
Q 
R 

S 

T 

r 

V 


10 


I  lescrlptlon.  .\Ke. 

Elettrio    tank    sprinklers    with 

trucks    

Electric   plows— C.    U.   T.    type 

with     trucks 12 

Trailer     Plows 

Electric       Lewis       &       Fowler 

Sweepers   with    trucks S 

Electric         McGuire-CumnilnBS 

Sweepers   with    trucks S 

Electric  McGuire-Cummlngs 
Sweepers  with  truck.-*  new.... 
Motor  Coal  Dumping  <"ar  with 

trucks    16 

Trailer    Coal    Dump   cars    with 

trucks    16 

Motor  Ash  Car  No.  34 16 

Gondola  Coal   Car  IS  ft.   long- •    16 
Gonilola  Coal  Car  Ia'-6"  long..    16 

Cinder  Car  22  ft. -6"  long 16 

Motor  Supply  Car  No.  996  with 

trucks    16 

Sanri    Car   I3'-2"   long 

Shop     trucks 16 

Box  Motor  Car  No.  5  complete.    16 


Total 
Dep. 


40 
60 


35 
36 


75 
75 
75 


SO 
20 
90 
90 


Cost 
New. 

$1.20". MO 

1.200.00 
250.00 

1,150.00 

1.130.00 

1.179.00 

75n.no 

350.00 
750.00 
200.00 
173.00 
200.00 


ToUi. 
Cost 
New. 

S  3.600.00 

12.000.00 
750.00 

5.750.00 

3.450.00 

3.537.00 

2.25O.0O 

(.050.00 
750.00 
200.00 
176.00 
200.00 

l.flOO  no 

]  I  in  on 


t   2.M0.OO 

7.200.00 
S76.0O 

3.737.60 

2,142.50 

3.637.00 

r.«2  5" 

1.312  30 
|ii7  00 
50.00 
43.75 
50.00 

inn.  Oil 

vrt  flu 


•  4                       -,■..,. 
<4                       «<<  (Ml 

I 

::.           II  ii. 

I 
1 

TAHLK  VII. 

I'Ail  lioi 

Makrr 


E-4  .. 
B-i  5 
E-7       « 

91 

A  Venue ■' 

pri 

rni  imlti«  pf" 


tlZi.W 
1:     i« 

*3«  SetXind-IUIIMl  IWMit**  ■■   tM4 


TABLK  \ 


"■l.i.«  N.. 

A       c    r 
A-i     7    r 

A-3     30     I 

»» 
AvrnijCfl*  prt-M>nt 


No. 

of 
Equip- 
ments. 

184 
4 


Motors 

per 
Equip- 
.  ment. 


Num- 
ber. 
229 

12 

19 

12 

14 


TABLE  v.— MOTOR    EQl'lPMENT. 


Maker. 
G.  E.  Co. 
G.  E.  Co. 
G.  E.  Co. 
G.  E.  Co. 


Type 
G.  E.  sno 
G.  E.  52 
G   E.  800 
G.  E.  800 


Dep. 
SO 
50 
50 
50 


ITnlt 

Cost 

New 
$1,048.00 
1.048.00 
1.572.00 
1.674.00 


Organization,  engineering  and  Ineldentals.  5%. 


Total 
Cost 
Now. 

II92.S32.00 

4.192.1HI 

7.860.0" 

10.044.00 


-'S.OO 

i';.4o 


Grand    total 


rABLE  VL- TRl'CKS. 


Maker. 
Brill 
Brill 

Brownell 
McGuirc 
St.  Louis 
Bemis 
Peckham 


Type. 

Motor 

Trailer 

Motor 

Trailer 

Trailer 

Trailer 

Motor 


Single 

or 
Doul)!.-. 

Sintrl'- 
Sintl-' 
SiriiTl'- 
SiiiK-l'- 
SiuKle 
Single 
Single 


Depre- 
ciation 

40 

40 

40 

40 

40 

40 

40 


fnlt 
Cost 
Ni  \v. 

J265.O0 
150.1"! 
263."" 
130.(1" 
13"."" 
150.00 
250.00 


Tr>tal 
Cost 
New 

}i;n.(;s3."fi 

l.,S"".l"' 
3.".13."»o 

t.S"4l."" 

_•  10".  0" 
T5".0<) 
TSO.'W 


tTM  MULOO         s 


Fn'iu-nt 

\-  ■'••■■ 
J.I' 


4.iO.'"' 


Tntal   


Organization,  engineering  and  incidentals.  5^ 
Grand  tot.-il 


i^i  ^~* 
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TABLE  IX.— REHABILITATION  DETAILS; 
MISCELLANEOUS    CAR. 

Present 
Value. 

3  electric  tiink  .sprinklers $  2,880.00 

10  electric  plows   7,200.00 

3  trailer  plows   375.00 

11  electric  sweepers   9,517.00 

3  motor  dump  cars  (coal) 562.50 

11  trailer  dump  cars 1,512.50 

41  522,047.00 

9  miscellaneous  cars  at  $50.00 450.00 

50    Total  miscellaneous  cars  reported.  .$22,497.00 
66%%   ot  miscellaneous  considered  Inside  city. 

Rehabilitation    value    o(      miscellaneous 
cars    %  X  $22,497.00  = $14,998.00 


TABLE  X.— MOTOR  EQUIPMENTS;  RE- 
H.\BILITATION    DETAILS. 
Two  motors — 

Present    value    (G.B.S00-G.E.52) $      .524.00 

Cost  new  1.04S.00 

Depreciation    524.00 

Average  age,  14.5  years. 

.Werage  annual  depreciation 36.00 

Two  years'   depreciation 72.00 

100  motor    equipments,   present   value.  .$52,400,00 
36  motor   equipments     at     one     year's 
wearing  value  plus  2nd  hand  value 

(36+300)    12,096.00 

36  motor  equipments     at     two     years' 
wearing  value  plus  2nd  hand  value 

(72+300)    13,392.00 

18  outside  city. 

190  $77,888,00 

5  (3  motor  equipments,  pres- 
ent valuel    $3,930.00 

>t  (3  motor  equipments,  pres- 
ent value)    5,022.00 

$8,952.00 
871470  of  $8,952.00 7,833.00 

Total  rehabilitation  value  of  motors.  .$85,721.00 


TABLE  XI.— REHABILITATION  DETAILS; 
TRUCKS. 

Cost        Present 

New.  Value. 

Brill  trucks   $265.00         $159.00 

Depreciation   $106.00 

Average  age,  14.5  years. 

Annual  depreciation  7.31 

Two  years'  depreciation 14.62 

100  trucks  at  present  value,  100X$159. .  .$15,900.00 
36  trucks,    one   year's    wearing     value, 

plus  2nd  hand  value,  36X$107.31. . .     3,863. IS 
36  trucks,    two    years'    wearing    value, 

plus  2nd  hand  value,  36X$174.62..     4,126.32 
25  truck  outside  city 

197  No.  of  car  bodies  allowed. 

Total  $23,889.48 

54  motor  trucks,  2nd  hand,  54X 

$100  $5,400.00 

43  trailer  trucks,   2nd  hand,  43 

X$100    4,300.00 

Total  value $9,700.00 

Value  inside  city  (871/2%) 8,487.50 

Total  rehabilitation  value  of  trucks.$32, 376.98 
294  Total  number  ot  trucks  reported. 


should  have  adequate  terminals,  properly  con- 
trolled, in  harbors  effectively  organized. 

Our  harbor  organization,  as  a  rule,  is  faulty. 
A  harbor  has  two  priine  features,  "commer- 
cial" and  "industrial."  The  commercial  func- 
tion deals  chiefly  with  "through"  freight,  with 
the  transshipment  between  rail  and  water  lines 
(or  between  water  lines)  of  freight  not  des- 
tined to  or  originating  at  the  harbor  itself. 
The  industrial  function,  on  the  other  hand, 
<leals  with  local  freight.  It  affords  rail  water 
connection  and  wharf  .storage  for  local  in- 
dustries and  distributing  houses.  It  afifects 
local  interests  far  more  deeply  than  the  mere 
passage  of  through  tratlic.  The  commercial 
use    of    our    water    front    often    interferes    sc- 


rioush'  with  its  industrial  use.  Great  railroad 
terminals,  largely  used  for  through  freight, 
extend  along  our  most  active  frontage,  crowd- 
ing out  its  use  by  the  local  industries.  In 
general^  good  harbor  organization  would  place 
the  through  freight  terminals  at  relatively  out- 
lying parts  of  the  harbor,  leaving  the  central 
portion  more  free  for  local  business.  Many 
harbors  could  do  this  with  much  local  benefit, 
especially  the  important  Lake  ports,  with  their 
iimer  (river)  harbors,  and  their  outer  lake 
frontage  protected  by  breakwaters — an  almost 
ideal  conformation. 

In  addition  to  harbor  organization,  there 
are  four  prime  factors  in  a  good  water  term- 
inal:  (1)  Adequate  wharves;  (2)  warehouse 
space;  (3)  transshipping  machinery;  and  (4) 
belt-line  railway  connection  between  general 
water  traffic,  the  adjacent  railroads,  and,  if 
possible,  the  local  industries.  (The  depth  of 
water  is  a  matter  of  channels,  not  terminals.) 
Furthermore,  these  vital  factors  should  not 
be  under  adverse  or  exclusive  private  control, 
especially  the  belt  railway,  which  should  be 
the  public  servant  of  the  whole  port. 

The  supply  of  wharves  generally  is  some- 
where near  adequate.  Water  front  warehouse 
space  is  inadequate,  except  at  a  few  important 
ports.  Modern  transshipping  machinery,  ex- 
cept for  bulk  freight,  is  almost  entirely  lack- 
ing. Only  7  ports  have  anything  approaching 
a  general  belt  railroad,  with  a  total  main 
track  of  but  '29  miles,  serving  directly  only 
about  -50  wharves. 

Private  interests  control  nearly  all  of  our 
active  water  frontage.  Public  control  exists 
in  considerable  degree  only  at  New  Orleans, 
San  Francisco,  Baltimore,  and  New  York,  and 
is  greatly  modified  at  New  York  by  exclusive 
private  leases  for  long  terms.  Out  of  50  of 
our  foremost  ports,  only  2,  New  Orleans  and 
San  Francisco,  have  practically  complete  pub- 
lic ownership  and  control  of  their  active  water 
frontage ;  8  have  a  small  degree  of  control, 
and  40  none  at  all.  Out  of  .37  ports  for  which 
data  are  available  (e.xcluding  New  Orleans 
and  San  Francisco),  only  14  have  any  publicly 
owned  wharves  (about  200  such  wharves  in 
all,  many  privately  controlled  under  long 
leases).  Out  of  25  ports  with  available  data 
(e.xcluding  New  Orleans  and  San  Francisco), 
only  10  have  wharves  "open"  to  general  traffic, 
with  a  total  of  only  49  such  wharves,  the  ma- 
jority insignificant  and  antiquated.  Out  of  46 
such  ports  (e.xcluding  the  same  two  cities),  a 
majority  of  the  active  frontage  is  privately 
owned  in  40,  and  in  (i  a  small  amount  is  so 
owned.  Out  of  the  50  foremost  ports  above 
mentioned,  there  are  21  in  which  railroad  own- 
ership and  occupancy  covers  over  50  per  cent 
of  the  active  frontage,  and  12  more  between 
■25  and  50  per  cent.  It  is  our  theory  that 
the  waterways  are  public  highways.  In  fact 
their  essential  terminals  are  largely  under  pri- 
vate control. 

Two  ports  only.  New  Orleans  and  San 
Francisco,  are  noteworthy  for  their  high  de- 
gree of  public  ownership,  control,  efficiency 
and  equipment.  At  New  Orleans  the  active 
water  front  is  admirably  equipped  and  con- 
trolled by  a  state  board;  most  of  the  wharves 
and  sheds  are  open  for  general  traffic,  and  a 
nnmicipal  board  operates  10  miles  of  belt-line 
railway  giving  coordination  betw'een  the  water- 
way, local  industries,  and  trunk-line  railroads. 
.■\t  San  Francisco  there  is  an  excellent  system 
iif  wharves  under  state  control,  kept  open   for 


general  traffic.  The  water  terminal  situation 
in  these  two  cities  is  by  far  the  best  in  the 
country. 

At  many  large  Lake  ports  much  of  the  lake 
front  is  protected  by  government  breakwa- 
ters, but  almost  no  terminal  use  is  made  of 
it,  in  spite  of  the  serious  congestion  of  the 
inner  harbors.  At  4  of  the  most  important 
Lake  ports  there  is  a  total  front  of  about  12 
miles  protected  by  breakwaters.  On  this  en- 
tire 12  miles  there  are  only  about  10  active 
wharves,  nearly  all  under  railroad  control. 
Of  this  frontage,  railroads  own  about  7  miles, 
other  private  parties  about  3,  and  the  cities 
about  2.  The  striking  lack  of  terminal  use 
of  such  protected  front  seems  to  be  due  large- 
ly to  adverse  control,  mainly  by  railroads,  also 
in  part  to  the  established  growth  of  the  cities 
on  the  inner  river  harbors,  and  to  litigation 
of  titles. 

There  is  a  surprising  lack  of  coordination 
.between  rail  lines  and  water  lines  for  general 
water  traffic.  We  constantly  see  close  physical 
pro.ximity  of  rail  and  water  lines  with  no  com- 
mercial interconnection  (except  at  the  through 
terminals  of  the  railroads  themselves),  and 
with  a  consequent  high  transfer  cost.  Often, 
indeed,  rail  lines  are  a  positive  obstacle  to 
the  handling  of  water  traffic,  instead  of  a 
benefit. 

Terminal  charges  are  a  considerable  factor 
in  water  traffic,  especially  "dockage,"  a  charge 
on  the  vessel,  and  "wharfage,"  a  charge  on 
the  freight  passing  over  the  wharf.  Particu- 
larly on  the  Mississippi  system,  excessive  land- 
ing charges  have  hindered  traffic. 

Such  high  landing  charges,  together  with  the 
absence  of  adequate  terminals,  show  forcibly 
the  extreme  lack  of  cooperation  between  the 
localities  and  the  federal  government.  The 
government's  enormous  expenditures  on  chan- 
nels are  in  many  cases  largely  neutralized  by 
the  action  or  non-action  of  the  local  authori- 
ties on  terminals.  There  has  been,  indeed,  some 
excellent  local  cooperation  in  channel  work, 
as  at  Portland,  Ore..  Seattle,  Cleveland  and 
Buffalo,  but  the  far  greater  need  is  for  local 
cooperation  in  terminals.  Localities  should,  as 
a  rule,  be  required  to  furnish  and  keep  open 
adequate  terminals  as  a  condition  precedent 
to  channel  improvement  by  the  federal  govern- 
ment. It  is  their  fair  share  of  the  work,  and 
they  alone  can  do  it  efifectively. 

There  are  thus  five  salient  facts :  First,  that 
terminals  are  as  important  as  channels;  second, 
that  our  harbors  have  not  fully  developed  their 
terminal  frontage,  nor  are  they  properly  or- 
ganized or  controlled ;  third,  that  railroads 
largely  control  water  terminals,  often  to  the 
disadvantage  of  general  water  traffic  ;  fourth, 
that  there  is  almost  no  linking  up  of  the  rail 
and  general  water  systems  at  the  water's  edge, 
but  rather  the  opposite  tendency ;  fifth,  that 
there  is  little  cooperation  by  localities  with 
the  federal  government  which  improves  their 
channels. 

Probably  the  greatest  single  deterrent  to 
water  terminal  advance  is  the  present  adverse 
attitude  of  rail  lines  toward  independent  water 
traffic,  in  their  exclusive  control  of  frontage, 
in  refusal  or  neglect  to  coordinate  with  gen- 
eral water  traffic,  and  in  refusal  to  prorate 
generally  with  water  lines  in  through  move- 
ment of  traffic.  Until  this  underlying  relation 
of  rail  to  water  systems  is  adjusted  on  some 
common-sense  basis  of  harmony,  there  is  little 
hope  of  great  advance  in  water  terminal  con- 
ditions. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Irrigation    Accounting — Its   Essentials 
and  Advantages.* 

That  accounting  can  and  will  have  an  ap- 
preciable eiTect  in  securing  and  in  even  insur- 
ing the  success  of  legitimate  irrigation  devel- 

*From  a  paper  prepared  for  the  Eighteenth 
National  Irrigation  Congress,  Pueblo,  Colo., 
Sept.  27,  1910,  by  N.  R.  Webster,  Jr.,  of  Niles 
&  Niles.  Certified  Public  .\ccnuntants.  Ill 
Broadway,  New  York  City;  late  Consulting  Ac- 
countant!   U.    S.    Reclamation   Service. 


opments  may  not  be  apparent  to  those  who 
have  not  fully  studied  tlie  matter.  Yet  that 
is  the  proposition  which  I  present  to  this 
coi'gress  as  true  and  worthy  of  acceptance, 
and  to  the  demonstration  of  which  I  shall 
devote  the  time  given  me. 

Last  June  1  had  the  pleasure  of  being  present 
at  a  <liinicr  given  by  the  board  of  control  to  the 
<jfficers  of  the  congress.  .'\s  the  speeches  were 
generally  reported  in  the  press,  I  am  violating 
nn  .-..iifulcnrcs  when  I  tell  you  that  these  men 


foresaw  and  feared  the  results  of  unwise  irri- 
gation enterprises.  Wildcatting  was  the  e.x- 
pression  used,  and  there  were  sober  expres- 
sions of  opinion  that  some  present  tendencies, 
if  not  corrected,  could  only  result  in  prejudic- 
ing the  mind  of  the  general  public  so  that  it 
would  be  increasingly  difficult  to  sell  a  water 
right  under  even  the  soundest  development  in 
all  the  arid  country.  The  speakers  might  well 
have  gone  further  and  said  that  probably  even 
before  that  time  it  would  be  almost  impossible 
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to  finance  an  irrigation  scheme  l)y  the  sale  of 
its  securities.  And  that  brings  us  to  consider 
tliat  in  the  final  analysis,  the  persons  most  in- 
terested in  the  success  of  irrigation  are  those 
who  buy  and  hold  irrigation  bonds  and  those 
who  buy  and  use  the  water  rights  developed 
thereby.  Bankers  and  constructors  must  both  ■ 
consider  these  interests  if  enterprises  are  to 
be  successful. 

And  now  what  are  the  essentials  to  suc- 
cess in  the  development  and  construction  of  an 
irrigation  project?  I  am  talking  broadly  of 
the  w-hole  subject  without  regard  to  whether 
the  projects  are  to  be  built  by  the  nation, 
states,  local  districts  or  private  enterprises  un- 
der any  of  the  forms  of  irrigation  organiza- 
tion. These  are  important  details,  but  they 
are  details  only.  And  in  this  connection  I 
will  say  that  I  was  for  some  years  connected 
with  the  federal  reclamation  service,  have 
been  consulted  and  employed  by  Carey  act 
and  private  enterprises,  and  have  a  fairly  rep- 
resentative acquaintance  among  those  now  en- 
gaged in  irrigation  development  by  means  of 
all  these  forms  of  organization,  so  that  what 
1  have  to  say  will  be  drawn  from  experiences 
with  and  directed  towards  the  needs  of  all 
rather  than  any  particular  situation. 

There  is  not  time  now  to  discuss  the  fine 
points  of  a  scheme  of  accounts  adapted  to 
the  needs  of  irrigation.  Moreover,  the  sys- 
tem must  of  necessity  be  devised  with  a  spe- 
cial reference  to  the  conditions  of  each  enter- 
prise. One  will  require  what  is  unnecessary 
to  another.  Townsite  development,  generation 
of  power  for  sale,  dealing  in  a.gricultural  lands, 
merchandising,  transportation,  hotel  keeping, 
etc.,  are  frequently  associated  with  irrigation 
development  and  when  thus  connected  should 
have  provided  therefor  accounting  methods 
of  the  most  modern  and  progressive  types.  But 
there  are  phases  which  are  common  to  all 
irrigation  development  which  should  be  care- 
fully reflected  in  the  accounts  and  for  which 
standard  forms  of  reports  should  be  adopted 
in   order  to   secure  the   best  results. 

I  think  we  will  get  the  most  out  of  this 
study  if  we  divide  irrigation  costs  into  those 
for  financing,  for  engineering,  for  construc- 
tion, for  selling,  for  operation  and  for  general 
expenses.  Cost  statements  should  show  the 
totals  for  a  given  period  and  to  date  for  each 
class.  But  these  costs  should  be  analyzed  fur- 
ther to  show  the  expense  upon  different  classes 
nf  work  and  upon  different  physical  features. 
Moreover,  there  should  be  adopted  uniform 
methods  of  stating  the  asset  and  liability  ac- 
counts, particularly  those  which  are  peculiar 
10  the  business  of  irrigation.  While  the  ex- 
perience of  other  lines  of  industry  will  help 
in  deciding  such  questions,  there  are  some 
which  must  be  studied  probably  for  the  first 
time.  One  such  problem  is  that  of  the  proper 
treatment  of  the  right  to  the  control  of  cer- 
tain water  supplies  obtained  by  appropriation 
from  the  states,  and  which  it  is  proposed  to 
sell  in  the  form  of  water  rights.  Should  such 
controlled  but  wholly  or  partly  undeveloped 
water  supplies  be  shown  in  the  accounts  as 
assets?  Again,  when  water  rights  are  sold 
before  the  completion  of  a  project,  should 
the  estimated  construction  cost  of  these  par- 
ticular water  rights  be  deducted  from  the  sale 
prices  and  the  excess  carried  to  the  credit  of 
the  loss  and  gain  account  as  profits  liefore  the 
actual  construction  cost  is  determined,  and 
probably  when  only  a  small  fraction  of  the 
sale  price  has  been  collected?  If  this  is  new 
to  you,  it  probably  sounds  academic  and  theo- 
retical, but  upon  the  answer  to  this  latter  ques- 
tion rests  the  determination  of  whether  such 
unliquidated  and  to  a  degree  problematic  prof- 
its are  subject  to  the  federal  corporation  tax, 
and  when.  Here,  as  often,  theory  goes  ahead 
and  points  the  way  to  practice. 

You  will  note  that  I  am  contending  for  a 
standardization  of  accounts,  as  well  as  for 
accounting  per  se.  There  is  a  reason  for  this, 
and  one  which  should  appeal  strongly  to  those 
who  are  directing  irrigation  enterprises.  It 
is  not  an  accident  that  railroad  accounts  have 
been  reduced  to  a  standard  so  that  each  com- 
pany keeps  accounts  essentiallv  similar  to  those 
kept  by  all  other  companies.  It  did  not  hapnen 
that  bank  statements  came  to  be  presented  in 
the  same  form  the  country  over.  It  was  not 
by  chance  that  insurance   companies   came   to 


use  identical  methods.  Nor,  as  some  may  think, 
were  these  results  brought  about  solely  by  the 
imposition  of  governmental  control.  It  is  true 
that  national  banks  were  required  to  report 
in  a  standard  way,  but  the  state  and  private 
banks  adopted  the  same  forms,  not  from  neces- 
sity, but  for  self  interest.  Railroad  accounts 
have  been  developed  along  identical  lines,  not 
because  of  governmental  control,  which  is  a 
very  recent  development  in  this  matter  of  ac- 
counting, but  because  the  accounting  officers 
(jf  the  railroads  have  been  working  together, 
each  contributing  what  he  had  found  valuable 
and  giving  this  to  the  others  through  the 
medium  of  their  national  association.  Before 
there  was  any  public  service  corporation  legis- 
lation, the  accounts  of  gas,  electric  light,  water 
and  traction  companies  had  grown  to  be  so 
nearly  imiform,  that  many  companies  made  but 
little  change  in  nielliods  in  complying  with  the 
requirements  of  the  public  utility  laws  wdien 
enacted. 

And  there  was  a  reason  for  this  uniformity. 
By  it  each  company  had  the  opportunity  of 
comparing  or  contrasting  the  effectiveness  of 
its  own  methods  with  the  results  obtained  by 
others,  all  tending  to  the  highest  efficiency  and 
economy.  This  reason  should  be  just  as  potent 
in  the  irrigation  industry.  What  are  the  best 
and  cheapest  forms  of  organization  and  meth- 
ods of  work?  Who  knows?  Ten  years  ago 
there  was  probably  not  a  single  contracting 
organization  in  the  country  that  was  attempt- 
ing to  analyze  its  construction  costs.  When  a 
job  w-as  completed  the  contractor  knew  how 
much  he  had  gained  or  lost ;  while  it  was  go- 
ing on  he  guessed  conditions  as  he  had  origi- 
nally in  bidding  on  the  work.  Today,  con- 
tractors are  endeavoring  to  ascertain  costs  as 
the  worii  progresses  so  that  costly  methods 
may  be  abandoned  for  more  economical  ones, 
and  the  final  balance  brought  on  the  right  side 
of  the  loss  and  gain  account. 

But  some  one  says,  "we  let  all  our  w'ork  by 
contract  and  do  no  actual  construction  our- 
selves." Very  w-ell,  but  what  of  the  future 
costs  of  maintenance?  Are  they  being  fixed 
upon  a  basis  of  accurate  information  or  of 
hopeful  guesses?  I  venture  the  surmise  that 
!I0  per  cent  of  the  maintenance  charges  have 
been  made  upon  no  better  basis  than  a  sheer 
guess  with  an  eye  always  to  what  the  other 
fellow  charges.  Ten  years  of  good  account- 
ing should  give  us  a  vastly  better  method  of 
forecasting  maintenance  charges  upon  differ- 
fnt  classes  of  work  and  under  varying  condi- 
tions. 

There  was  another  reason  why  these  older 
lines  of  industry  developed  similar  accounts 
and  adopted  standard  forms  of  reports.  They 
found  that  thereby  they  could  more  readily 
market  their  securities  when  additional  capital 
was  required.  A  railroad  or  public  utility 
which  should  go  into  the  money  market  for  a 
loan  or  to  sell  an  issue  of  bonds,  and  which 
was  unable  or  unwilling  to  exhibit  balance 
sheets,  statements  of  operating  expenses  and 
fixed  charges,  of  gross  and  net  earnings  and 
gross  and  net  income,  would  probably  con- 
clude that  the  money  market  was  very  tight. 
But  your  situation  is  likely  to  be  about  that 
unless  you  adopt  the  methods  which  obtain  in 
these  other  lines  of  business.  I  have  seen  a 
letter  from  an  eastern  broker  to  an  irriga- 
tion company  whose  securities  he  was  at- 
tempting to  place  in  which  he  asked  the  com- 
pany's officers  to  stop  writing  in  terms  of 
glittering  generalities  about  their  scheme  but 
to  send"  him  statements  of  figures,  adding, 
"Nothing  else  .goes  in  this  tow-n." 

Moreover,  in  addition  to  the  credit  required 
by  irrigation  companies  upon  bond  issues  and 
direct  loans,  they  are  large  buyers  of  con- 
struction materials.  Are  they  treating  them- 
selves fairly  and  intelligently  in  developing  and 
conserving  the  commercial  credit  t-i  which 
they  are  entitled?  Look  in  the  rating  books 
of  the  mercantile  agencies.  There  are  no  rat- 
ings for  irrigation  companies.  This  may  be 
because  they  are  not  in  trade,  but  I  think  it 
is  probablv'  from  another  cause.  Within  a 
vear  I  was  with  a  district  manager  for  one 
of  the  mercantile  agencies  when  he  received 
from  an  irrigation  company  a  reply  to  his 
request  for  information  that  he  might  fur- 
nish to  a  subscriber  from  whom  he  had  an 
inquiry.      He   expressed   much   surprise  at  re- 


ceiving a  copy  of  the  company's  latest  balance 
sheet  with  other  explanatory  figures.  But  I 
asked  whether  this  was  So  unusual  as  to  ex- 
cite connnent,  for  I  had  supposed  it  to  be 
a  common  practice  for  business  men  to  fur-  . 
nish  statements  to  these  agencies.  ?Ie  replied 
that  my  idea  was  correct  except  as  to  irriga- 
tion companies,  but  that  never  before  had  he 
receive<l  such  a  statement  from  one  of  these 
companies,  allhongh  he  had  frequent  inquiries 
as  to  their  financial  standing. 

These  are  some  of  the  direct  advantages 
which  irrigation  enterprises  may  secure  from 
a  wisely  planned  and  well  conducted  scheme 
of  accounts.  But  I  think  that  even  this  is  not 
all.  If  all  enterprises  that  know  they  are  finan- 
cially sound,  conservatively  managed,  and  pre- 
pared to  give  value  for  all  they  get,  will  unite 
m  the  adojjtion  of  standard  forms  of  reports, 
it  will  not  be  so  very  long  before  the  financing 
interests  will  look  for  and  insist  upon  having 
these  statements,  with  the  result  that  if  there 
are  such  fake  or  wildcat  schemes  as  some  be- 
lieve, they  will  have  to  disclose  the  fact  in 
their  reports,  or  bear  the  burden  of  partial  dis- 
credit because  of  their  unwillingness  to  sub- 
mit the  statements  which  would  set  forth 
their  condition. 

In  conclusion,  1  do  not  wish  to  leave  the 
subject  without  offering  a  suggestion  as  to  the 
method  by  which,  in  my  opinion,  the  quickest 
and  most  effective  results  can  be  secured.  I 
believe  this  congress  should  favor  and  foster 
an  association  of  those  interested  in  irriga- 
tion accounts.  Company  officers  as  secreta- 
ries, treasurers,  auditors,  and  bookkeepers 
should  be  urged  to  unite  for  the  common  in- 
terest. Bond  banking  houses  should  be  in- 
vited to  assist  in  the  preparation  of  such  state- 
ments as  will  be  most  valuable  to  them.  Pro- 
fessional public  accountants,  I  am  sure,  will 
be  glad  to  help,  bringing  to  the  subject  the 
experience  gained  in  examinations  of  many 
other  lines  of  business.  Such  an  organization 
can  work  directly  with  the  accounting  officers 
of  the  companies  themselves  while  the  program 
of  this  congress  should  always  be  open  for 
the  .general  dissemination  of  the  views  and 
reconmiendations  of  the  association  and  for 
discussion  thereupon. 

I  am  no  prophet  and  do  not  undertake  to 
forecast  the  future  as  to  the  increase  or 
lessening  of  state  and  federal  control  of  cor- 
porations. But  if  it  never  conies  to  the  irri- 
gation industry,  you  will  have  gained  im- 
mensely from  the  practical  application  of  scien- 
tific accounting,  while  if  it  does  come,  in  re- 
spect of  accounting  at  least  it  may  be  a  neg- 
ligible incident  requiring  only  that  you  make 
one  more  carbon  copy  of  statements  yot*  have 
all  along  been  issuing. 


Proposed  Bill  for  Licensing  Civil  Engi- 
neers in  Colorado. 

Section  1.  .Xfter  Nov.  1.  1911,  no  person 
shall  practice  civil  engineering  in  the  state  of 
Colorado  unless  registered  and  legally  author- 
ized by  license  from  the  state  board  of  en- 
ginering  examiners,  as  required  by  this  act. 

Sec.  2.  Practice  of  Civil  Engineering. — A 
civil  engineer,  within  the  meaning  of  this  act. 
is  one  who  practices  any  branch  of  the  pro- 
fession of  engineering  other  than  military. 
Said  profession  embraces  the  design  and  con- 
struction of  public  or  private  utilities,  such  as 
railroads,  bridges,  highways,  roads,  canals, 
river  improvements,  irrigation  works,  water 
supplies,  sanitary  systems,  drainage  works, 
loundations,  structural  steel  works,  and  the  de- 
velopment, transmission  and  application  of 
power  (and  includes  all  industrial,  hydraulic, 
municipal,  structural  and  other  works),  and 
the  inspection  thereof,  which  require  experi- 
ence and  the  same  technical  knowledge  as 
engineering  schools  of  recognized  reputation 
prescribe  for  graduation. 

Sec.  -S.  The  Stale  Board  of  Examining  En- 
gineers.— There  shall  be  created  a  state  board 
of  engineering  examiners  of  seven  members 
who  shall  be  appointed  by  the  governor,  six 
of  whom  shall  hold  office  for  six  years  from 
May  1  of  the  year  in  which  appointed,  the 
seventh  shall  be  the  state  engineer,  as  here- 
inafter provided,  and  shall  serve  without  com- 
pensation,  except  necessary  traveling  expens- 
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es,  to  be  paid  out  of  fees  collected  for  the 
examination  and  license  of  applicants.  In  con- 
stituting the  first  board,  however,  to  be  ap- 
pointed under  this  Act.  the  governor  shall 
designate  two  members  to  serve  for  two  years 
from  May  1.  1911,  two  members  to  serve  for- 
four  years  from  May  1,  1911.  and  two  mem- 
bers to  serve  for  the  full  term  of  six  years 
from  May  1,  ISUl.  the  seventh  member  being 
the  state  engineer  appointed  by  the  governor 
for  the  biennial  period  commencing  in  1911. 
Tliereaftcr,  the  governor  shall  appoint  two 
members  for  the  full  term  of  six  years,  to 
filled  the  vacancies  caused  by  expiration  of 
term  of  office,  and  may,  at  any  time,  fill  va- 
cancies in  the  board  caused  by  death,  resigna- 
tion or  removal  from  office. 

In  constituting  the  first  board,  the  governor 
shall  designate  as  the  six  members  thereof, 
other  than  the  state  engineer,  civil  engineers 
who  are  corporate  members  of  the  .American 
Societv  of  Civil  Engineers,  each  of  whom 
shall  be  not  less  than  30  years  of  age,  and 
shall  have  been  in  active  practice  for  not 
less  than  10  years.  Thereafter,  the  governor 
shall  appoint  as  members  of  the  Board  of 
l'"xannning  Engineers,  civil  engineers  who 
have  received  license  to  practice  in  accordance 
with  the  provisions  of  this  act,  and  who  have 
been  in  practice  in  this  state  for  at  least  5 
years  prior  to  date  of  appointment.  The  gov- 
ernor may  remove  any  member  of  the  Board 
of  Examiners  for  misconduct,  incapacity  or 
neglect   of   duty. 

Sec.  !.  Certificate  of  Appnintment.  Oath. 
Powers. — Every  engineering  examiner  shall 
receive  a  certificate  of  appointment  from  the 
governor,  and,  ipso  facto,  a  license  under  this 
act,  and,  before  beginning  his  term  of  office, 
shall  file  with  the  secretary  of  state  the  con- 
stitutional   oath    of    office. 

The  board,  or  any  committee  thereof,  shall 
be  entitled  to  the  counsel  and  services  of  the 
.ittorney  general,  shall  have  the  power  to 
compel  the  attendance  of  witnesses,  and  may 
lake  testimony  and  proofs  concerning  all  mat- 
ler^   within   its   jurisdiction. 

The  board  shall  adopt  a  seal  which  shall  be 
^iffixed  to  all  licenses  granted  by  it.  and  tuay 
make  all  by-laws  and  rules,  not  inconsistent 
with  law,  needed  in  performing  its  duty ;  but 
no  by-law  or  rule  by  which  more  than  a  nia- 
inrity  vote  is  required  for  any  specified  action 
jiy  the  board  shall  be  amended,  suspended  or 
appealed  by  a  vote  similar  to  that  required  for 
action  hereunder. 

Sec.  .").  E.\-penses.—The  fees  derived  from 
the  operation  of  this  act  shall  be  paid  into 
the  state  treasury  into  a  special  fund  designa- 
ted "Examining  Engineer's  Fund."  which  shall 
be  held  exclusively  for  the  purposes  of  this 
act,  shall  not  revert  to  the  general  fund,  and, 
in  the  event  of  such  necessity  arising,  the 
legislature  shall  annually  appropriate  amounts 
sufficient  to  pay  all  proper  expenses  incurred 
pursuant   to  this  act. 

Warrants  for  the  payment  of  expenses  in- 
curred .shall  be  issued  by  the  auditor  of  state, 
upon  presentation  of  vouch-ers  regularly  drawn 
and  approved  by  the  president  and  secretary 
of   the  board. 

Within  the  first  w'ck  of  Decemlier.  after  the 
nrganization  of  the  board,  and  annually  there- 
.tfler,  the  secretary  of  the  board  shall  file  with 
tlic  auditor  of  state  a  full  report  of  the  pro- 
ceedings of  the  board,  and  a  complete  state- 
ment of  the  receipts  and  expenditures  of  the 
board,  attested  by  the  affidavits  of  the  presi- 
dent and   secretary. 

Sec.  (J.  Officers.  Meetiiif/s.  Quorum.  Com- 
mittees.— The  board  shall  biennially  elect  from 
its  members  a  president  and  a  vice-president 
for  the  ensuing  biennial  term. 

The  state  engineer  shall  act  as  secretary  of 
the  board  and  shall  keep  a  record,  on  file  in 
Ins  oflnce,  of  all  licenses  granted  by  the  board. 
The  board  shall  hold  two  or  more  meetings 
in  each  year,  at  intervals  not  to  exceed  six 
months,  pursuant  to  the  call  of  the  president 
or  of  any  three  members  of   the  board. 

.^t  a  meeting  a  majority  of  the  members 
shall  constitute  a  quorum. 

Sec.  7.  Aiimissions  to  E.raininatioii. — The 
board  of  engimjring  examiners  shall  admit  to 
examination  any  candidate  who  pays  a  fee  of 


$10    and    submits    evidence,    verified    1.i\'    oath 
and  satisfactory  to  the  board,  that  he 

(1)  is  more  than  25  years  of  age, 

(2)  is  of  good  moral  character, 

(8)  bas  been  engaged  actively  in  civil  engi- 
neering work,  as  assistant,  for  at  least  six 
years,  and  as  such  has  had  responsible  charge 
of   engineering  work   for  at  least  one  year. 

(i)  or.  is  a  graduate  from  a  school  of  en- 
gineering of  recognized  reputation,  and  has 
been  engaged  actively  in  civil  engineering 
work,  as  assistant,  for  at  least  four  years, 
and,  as  such,  has  had  responsible  charge  of 
engineering  work  for  at  least  a  year. 

Sec.  8.  Examinations. — The  board  of  engi- 
nering  examiners  may  examine  and  license 
candidates,  or  may,  in  their  discretion,  during 
the  first  year  of  the  operation  of  this  act  ac- 
cept as  proof  of  a  candidate's  capacity  to 
perform  any  of  the  duties  of  a  civil  engineer 
the  record,  training  and  experience  of  any 
candidate  who  has  practiced  civil  engineering 
within  the  state  of  Colorado  for  a  continuous 
period  preceding,  of  not  less  than   10  years. 

After  May  1,  lfll'2,  no  person  unlicensed  by 
the  board  of  engineering  examiners  shall 
practice  engineering  or  engage  in  the  respon- 
sil)le  charge  of  engineering  work,  and  after 
that  date  said  board  shall  issue  license  only 
after  e.xamination. 

Sec.  fl.  Questions.  Etc. — The  board  of  en- 
gineering examiners  shall  prepare  lists  of  suit- 
able questions  for  thorough  examination  in 
engineering,  and  from  these  shall  prepare  ex- 
.-nnination  papers,  which,  at  any  examination, 
shall  be  the  same  for  all  applicants  for  license, 
and  shall  in  these  papers  make  suitable  divi- 
sions, in  their  judgment,  of  technical  training 
and  experience. 

Examinations  for  license  shall  be  given  at 
called  meetings  of  the  board  of  engineering 
examiners,  which  may  be  held  at  various 
places  within  the  state,  in  the  selection  of  the 
board,  and  shall  lie  conducted  exclusively  in 
writing  and  in  English.  At  the  close  of  each 
exannnation  the  board  shall,  without  unnec- 
essary delay,  examine  and  mark  the  examin- 
ation' papers,  make  official  report  thereon, 
signed  by  the  president  and  secretary,  in  which 
the  standing  of  each  candidate  in  each  branch, 
his  general  average,  and  the  board's  recom- 
mendation that  a  license  be  granted  or  de- 
nied shall  be  stated,  and  said  report  shall  l>e 
liled  in  the  records  of  the  board. 

If  a  candidate  fails  on  first  examination. 
he  may.  after  an  interval  of  not  less  than  six 
months,  nor  more  than  one  year,  have  a  sec- 
ond  examination  without  additional   fee. 

Sec.  10.  Licenses. — Upon  the  submission  of 
official  report  that  an  applicant  has  success- 
fullv  passed  the  examinations  and  is  recom- 
mended for  license,  the  board  of  engineer- 
ing examiners  shall  issue  to  him  a  license  to 
practice  (according  to  the  qualifications  of  the 
applicant),  signed  by  the  president  and  secre- 
lary  of  the  board,  under  its  adopted  seal, 
which  license  shall  state  that  the  applicant  has 
given  satisfactory  evidence  of  fitness  as  to 
age,  character,  preliminary  and  enginering 
education,  and  all  other  matters  required  by 
this  act.  and  that,  after  full  examination  be 
bas  been   found  properly  qualified  to  practice. 

-\pplicants  examined  and  licensed  by  other 
state  examining  boards  registered  by  the  state 
lioard  of  engineering  examiners  as  maintain- 
nig  standards  not  lower  than  those  provided 
by  this  act  may,  without  further  examination, 
on  payment  of to  the  state  board  of  en- 
gineering examiners,  and  on  submitting  such 
evidence  as  they  may  require,  receive  from  it 
an  endorsement  of  their  licenses  conferring 
all  rights  and  privileges  of  a  license  issued  af- 
ter examination  by  the  state  board  of  engi- 
neering examiners. 

If  any  person,  whose  registration  is  not 
legal  because  of  some  error,  misunderstanding 
or  unintentional  omission,  shall  submit  satis- 
factory proof  that  he  had  all  requirements 
prescribed  by  law  at  the  time  of  his  imperfect 
registration  and  was  entitled  to  be  legally 
registered,  he  may,  on  unanimous  reconnneu- 
dation  of  the  state  board  of  engineering  ex- 
aminers, receive,  under  seal,  a  certificate  of 
the  facts,  wdiich  may  be  registered  by  the 
board  or  by  any  county  clerk,  and  shall  make 
valid   the    previous    imperfect    registration. 


Before  any  license  is  issued,  it  shall  be  num- 
bered and  recorded  in  a  book  kept  for  that 
purpose  in  the  office  of  the  board  of  engi- 
neering examiners,  and  its  number  shall  be 
noted  on  the  license,  and  a  photograph  of  the 
license  filed  with  the  record  and  attached  to 
the   license. 

The  record  shall  be  open  to  public  inspec- 
tion, and  in  all  legal  proceedings  shall  have 
the  same  weight  as  evidence  that  is  given  to 
a  record  of  conveyance  of  land. 

Sec.  11.  Registry,  Rei'ocation  of  Licenses, 
rlnnulment  of  Registry. — Every  license  to 
practice  engineering  shall,  lieforc  the  licensee 
liegins  practice  thereunder,  be  registered  as 
above.  The  board  of  engineering  examiners 
ihall  have  power  at  any  and  all  times  to  in- 
quire into  the  identity  of  any  person  claiming 
to  be  a  licensed  or  registered  engineer,  and, 
after  due  service  of  notice  in  writing,  require 
him  to  make  reasonable  proof,  satisfactory  to 
them,  that  he  is  the  person  licensed  to  prac- 
tice under  the  license  by  virture  of  which  he 
claims  the  privilege  of  this  act.  When  the 
board  finds  that  a  person  claiming  to  be  an 
engineer,  licensed  under  this  act,  is  not  in  fact 
the  person  to  whom  the  license  was  issued, 
they  shall  reduce  their  findings  to  writing  and 
file  them  in  the  office  of  the  board,  and  in  the 
office  of  the  clerk  of  the  county  in  which  said 
person  resides  or  practices.  Said  certificate 
shall  be  prima  facie  evidence  that  the  person 
mentioned  therein  is  falsely  impersonating  a 
liractitioner  or  a  former  practitioner  of  a  like 
or  different  name. 

The  board  of  engineering  examiners  may 
revoke  the  license  of  a  practitioner  or  annul 
his  registration,  or  do  both,  in  any  of  the 
following  cases : 

( a )  .\  practitioner  of  civil  engineering  who 
is  guilty  of  any  fraud  or  deceit  in  his  prac- 
tice, or  wdio  is  guilty  of  any  fraud  or  deceit 
liv  which  he  was  granted  a  license  to  prac- 
tice, 

(b)  Proceedings  for  revocation  of  a  license 
or  the  annulment  of  registration  shall  be  begun 
by  filing  a  written  charge  or  charges  against 
the  accused.  These  charges  may  be  preferred 
by  anv  person  or  corporation,  or  the  board  of 
engineering  examiners  may,  on  their  own  mo- 
tion, direct  the  secretary  of  the  board  to  pre- 
fer '-aid  charges.  Said  charges  shall  be  filed 
with  the  secretary  of  the  board. 

When  such  charges  are  preferred,  the  board 
shall  designate  four  of  their  number,  as  a 
committee,  to  hear  and  determine  said  charges. 
.\  time  and  place  for  the  hearing  shall  be 
fixed  by  the  said  committee  as  soon  as  con- 
venient, and  a  copy  of  the  charges,  together 
with  a  notice  of  the  time  and  place  when  they 
will  be  heard  and  determined,  shall  be  served 
upon  the  accused  or  his  counsel  at  least  ten 
days  before  the  date  actually  fixed  for  said 
hearing.  If  mere  personal  service,  or  service 
upon  counsel,  cannot  be  effected,  and  such 
fact  is  certified  on  oath  by  any  person  duly 
uathorized  to  make  legal  service,  the  board 
shall  cause  to  be  published  for  at  least  seven 
times,  for  at  least  '20  days  prior  to  the  hearing, 
in  two  daily  papers  in  the  county  in  which  the 
engineer  was  last  known  to  practice,  a  notice 
to  the  effect  that  at  a  definite  time  and  place 
a  bearing  will  be  had  for  the  purpose  of  hear- 
ing charges  against  the  engineer  upon  an  ap- 
plication to  revoke  his  license.  .\t  said  hear- 
ing, the  accused  shall  have  the  right  to  cross- 
examine  the  witness  against  him.  and  to  pro- 
duce witnesses  in  his  defense,  and  to  appear 
personally  or  by  counsel.  The  said  connnittee 
shall  make  a  written  report  of  its  findings  and 
recommendations,  to  be  signed  by  all  its  mem- 
bers, and  the  same  shall  be  submitted  forth- 
with to  the  board.  If  the  said  committee  shall 
unanimously  recommend  that  the  license  of 
the  accused"  be  revoked  or  his  registration  an- 
nulled, the  board  may  thereupon  in  its  disci;e- 
tion,  revoke  said  license  and  annul  said  regis- 
tration, or  do  both.  If  the  board  shall  anmd 
such  registration,  it  shall  transmit  forthwith  to 
the  clerl<'  of  the  county  or  counties  in  xybich 
said  accused  resides  or  practices  or  is  register- 
ed as  an  engineer,  a  certificate  under  their 
seal  certifying  that  such  registration  has  been 
annulled  and  said  clerk  shall,  upon  receipt 
of  said  certificate,  file  the  same  and  forthwith 
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111. irk  said  registration  "anmillcd."  Any  per- 
-.111  who  shall  practice  civil  engineering  after 
his  registration  has  heen  marked  ■■annulled" 
<^hall  be  deemed  to  have  practiced  without 
registratio:i. 

Sec.  \2.  Certificate  Presitiiil^tiz-e  Ih'idcncc. 
— lJtiautliori:cd  Rciiistratimi  and  License  Pro- 
hibited.— Every  unrevoked  certificate  and  en- 
dorsement of  registry,  made  as  provided  in 
this  act,  sliall  be  presumptive  evidence  in  all 
courts  and  places  that  the  person  named  tliere- 
in  is  legally  registered. 

Hereafter  no  person  shall  register  any  au- 
thority to  practice  unless  it  has  been  issued  as 
a  license  by  the  board  of  engineering  examin- 
ers. 

Xo  diploma  or  license  conferred  on  a  per- 
son, other  than  by  the  board  of  engineering 
examiners,  shall  be  lawful  authority  for  the 
practice   of   civil   engineering  within   the   state. 

.Sec.  Ki  Penalties  and  Their  Collection. — 
Any  person  who.  not  being  then  lawfully  au- 
thorized to  practice  civil  enginering  within  this 
state  and  so  registered  according  to  the  pro- 
\i-ions  of  this  act,  shall  attempt  to  practice. 
.  r  shall  so  practice,  and  any  person  who  shall, 
ni  connection  with  his  name,  use  any  designa- 
tion tending  to  imply  or  designate  him  as  a 
practitioner  of  engineering  within  the  mean- 
ing of  this  act.  and  any  person  who  shall  have 
violated  the  provisions  of  this  act,  shall  be 
deemed  guilty  of  a  misdemeanor,  and.  upon 
conviction  thereof,  shall  be  punished  by  a 
inie  of  not  less  than  $10(1.  nor  more  than  $500. 
or  by  imprisonment  in  the  county  jail  for  not 
less  than  10  days  or  more  than  liO  days,  or  by 
both.  Any  person  presenting,  or  attempting  to 
file  as  his  ow-n.  the  license  of  another,  or  who 
shall  give  either  false  or  forged  evidence  of 
any  kind  to  the  state  board  of  engineering 
examiners,  or  to  any  member  thereof,  in  con- 
nection with  an  application  for  a  license  to 
practice  civil  engineering,  or  who  shall  prac- 
tice civil  engineering  under  a  false  or  assumed 
name,  or  who  shall  falsely  personate  another 
practitioner  of  a  like  or  different  name,  shall 
be  deemed  guilty  of  a  felony,  and.  upon  con- 
viction thereof,  shall  be  punished  by  imprison-" 
ment  in  the  State  penitentiary  for  a  term  of 
not  less  than  one  nor  more  than  ten  years, 
at   hard    labor. 


Improved  Forms  of  Steam  Pile  Ham- 
mers for  Steel  Sheeting  and  Con- 
crete Pile  Work.''' 

One  of  the  reasons  given  for  not  using  steam 
hanmiers  in  concrete  pile  work  is  the  difficulty 
of  regulating  the  blow.  While  this  difficulty 
exists  with  the  single-acting  steam  hammer, 
such  as  the  \'ulvan  and  the  Cram  types,  it  is 
not  the  case  with  later  types  of  steam  ham- 
mers. In  the  single-acting  steam  hammer  the 
steam  enters  on  the  imder  side  of  the  piston 
to  raise  the  ram  of  the  hammer  a  given 
height,  whereupon  the  steam  is  automatically 
shut  off  and  the  exhaust  opened.  As  soon  as 
this  happens,  the  weight  falls.  No  matter 
what  the  steam  pressure  may  be.  the  force  of 
the  blow  is.  of  course,  the  same  at  all  times; 
and  an  increase  in  steam  pressure  simply 
means  quicker  blows. 

On  the  other  hand,  in  the  double-acting 
steam  hammer,  the  steam  not  only  raises  the 
ram,  but  drives  it  down  on  the  head  of  the 
pile,  being  assisted  in  this  operation  by  the 
weight  of  the  ram  itself.  The  velocity,  and 
consequently,  the  energy,  of  the  blows  vary  in 
proportion  to  the  steam  pressure,  and  it  is  a 
very  simple  matter  to  regulate  the  force  of 
the  blows.  The  ram  of  the  hannner  not  being 
dependent  upon  gravity  alone,  as  it  is  in  the 
case  of  single-acting  hanmiers,  is  much  smaller, 
and,  furthermore,  the  stroke  is  generally  T  to 
8  ins.  instead  of  2  to  4  ft.,  with  the  result  that 
the  hammer  is  lighter  and  shorter  than  the 
old  type  of  single-acting  hammer.  Whereas 
the  single-acting  hammer  eaimot  deliver  more 
than  (iO  to  TO  blows  per  minute,  the  double- 
acting  hammer  may  deliver  as  many  as  200 
blows  per  minute.  It  would  seem  that  this 
constant  succession  of  rapid  blows  would  be 
particularly  efficient  in  driving  concrete  piles. 

•J.  R.  Wemlinger.  Proceedings  American  So- 
ciety of  Engineering  Contractors.   June,   1910. 


In  our  experience  in  driving  steel  sheet-pil- 
ing we  have  found  the  double-acting  hammer 
especially  desirable.  It  is  so  much  shorter, 
more  compact  and  lighter  in  weight  than  the 
older  type,  that  we  have  been  able  to  use,  it 
suspended  at  the  end  of  the  boom  of  a  der- 
rick, or  otherwise,  without  leaders.  When  it 
is  considered  that,  in  pile  driving,  probably 
not  less  than  To  per  cent  of  the  time  is  con- 
sumed in  shifting  and  setting  uj)  the  standard 
pile  driver,  it  will  be  readily  understood  that 
considerable  saving  results  from  the  elimina- 
tion of  its  use.  With  the  short.  (Unible-acting 
hammer  perched  on  the  Iiroad  top  of  a  con- 
crete ])ile  there  would  be  no  trouble  in  oper- 
ating it  without  side  support;  while  if  both 
pile  and  hammer  are  lifted  into  position  by 
means  of  the  same  derrick  there  is  a  material 
increase  in  efficiency,  and  resultant  economy 
in  the  operation  of  the  equipment. 

In  this  connection  it  may  not  be  out  of 
place  to  speak  briefly  of  the  different  types  of 
double-acting  steam  hammers  at  present  on 
the  market.  There  are  four  types  of  such 
hammers  in  use.  Naming  them  in  the  order 
of  their  introduction  in  actual  practice  they 
are :  ( 1 )  The  Clark  hammer,  made  by  Mc- 
Kiernan  Drill  Co..  New  York;  (■_')  the  Arnott 
hammer  made  by  the  Union  Iron  Works, 
Hoboken,  N.  J.;  (3)  the  Goubert  hammer, 
made  by  Aug.  A.  Goubert,  New  York,  and 
(4)  the  New  Monarch  hammer,  made  by 
Henry  J.   McCoy  Co..   New   York. 

There  was  another  double-acting  hammer 
made  which  was  known  as  the  Hamilton- 
Pierce  type,  of  which  the  Goubert  hammer 
above  referred  to  is  a  modification.  Only 
two  of  these  hammers  were  made  as  originally 
designed,  bnt  Ijoth  with  slight  changes  are 
in  use  at  the  present  time. 

The  Clark  hammer,  which  may  be  called 
the  first  practical  double-acting  haimner,  con- 
sists essentially  of  a  hollow  stationary  piston 
rod  and  a  cylinder  moving  up  and  down  be- 
tween two  round  guides  attached  to  a  head  at 
the  top  and  anchor  weight  at  the  bottom. 
The  cylinder  itself  acts  as  a  ram  and  it  is 
thereby  possible  to  make  the  hammer  consid- 
erably shorter  than  could  be  done  otherwise. 
This  hammer  weighs  from  2.000  to  4.O00  lbs., 
and  is  adapted  to  strike  as  many  as  ll!0  blows 
per  minute.  It  is  preferably  operated  with 
compressed  air.  It  is  especially  adapted  to 
work  with  a  central  jet.  because  of  a  cylin- 
drical passage  extending  through  the  entire 
hammer,  and  a  2-in.  pipe  can  work  quite 
freely  through  the  tubular  piston  of  the  ham- 
mer. The  eseapmg  stream  of  water  and  sand 
passes  out  through  the  base  of  the  hammer, 
preferably  into  a  canvas  boot,  and  is  deliv- 
ered to  a  pump  through  a  hose  of  the  same 
material.  A  hammer  of  this  type  should  be 
particularly  useful  in  driving  concrete  piles 
with  the   jet   in  the   center  of   the  pile. 

The  .\rnott  hammer  consists  of  a  plain  cast 
iron  body  forming  one  piece  with  the  cylinder, 
valve  chest  and  guides,  and  enclosing  the  ram 
and  valve  operating  mechanism.  An  opening 
is  formed  at  the  bottom  of  the  casting  to 
provide  jaws  that  fit  over  the  top  of  the  pile. 
These  jaws  permit  of  the  insertion  of  pile 
caps  to  fit  all  sorts  of  piling,  wood,  steel  or 
concrete.  The  piston  and  rod  are  solid,  aiid 
the  ram  is  keyed  to  the  latter,  while  the  valve 
rod  is  attached  to  the  ram  which  slides  up 
and  down  between  guides  machined  in  the 
solid  frame.  All  the  •  parts  are  within  the 
heavy  frame,  and  nothing  but  the  inlet  valve 
or  throttle  is  exposed.  Thus,  all  the  ma- 
chinerv  is  protected  from  possible  injury  in 
handling  the  hammer.  The  .\rnott  hannner 
is  furnished  in  six  dift'erent  sizes,  weighing 
from  T.")n  to  ti..")OU  lbs.,  and  it  is  understood 
that,  in  addition  to  these  sizes,  two  more  can- 
be  obtained,  one  weighing  300  lbs.,  adapted 
for  light  wood  and  steel  sheeting,  the  other 
weighing  10,000  lbs.,  adapted  for  driving  the 
heaviest  wood  and  sheet  piles,  as  well  as  con- 
crete piles. 

It  will  be  noted  that  the  essential  difiference 
betw^een  the  Arnott  and  the  Clark  hammer  is 
that  in  the  former  a  movable  ram  is  attached 
to  the  piston  rod.  while  in  the  latter,  as  ex- 
plained above,  the  cylinder  itself  is  the  ram. 
The  two  hammers  differ  appreciably  in  other 
details,    and,    particularly,    in   appearance,   but 


the  governing  principle,  i.  e.,  the  double  action 
of  the  steam,  is  the  same  in  both  hammers. 

The  Goubert  hammer  is  built  of  a  heavy 
steel  frame  to  which  are  attached  the  valve 
gear,  piston  and  piston  rod.  In  this  machine, 
as  is  the  Clark  hammer,  the  blow  is  struck 
l)y  the  cylinder,  which  consists  of  a  heavy 
solid  steel  casting  sliding  freely  between 
guides  that  are  part  of  the  frame.  The  lower 
end  of  the  cylinder  strikes  upon  a  loose  anvil. 
or  "dolly  block,"  that  rests  directly  on  top  of 
the  pile.  The  cylinder  has  no  permanent  con- 
nection with  the  valve  gear,  but  is  so  arranged 
that,  at  the  end  of  the  upstroke,  it  strikes  a 
plunger  which  rotates  the  valve,  thereby  ad- 
mitting steam  under  the  piston.  As  soon  as 
the  cylinder  strikes  the  blow,  the  percussion 
causes  the  plunger  to  fall,  whereupon  the  ex- 
haust is  opened  and  steam  admitted  for  the 
upstroke.  One  of  the  most  valuable  features 
of  this  hammer  is  it  is  entirely  constructed  of 
steel,  the  frame,  valve-box  and  other  parts 
usually  made  of  cast  iron,  being  of  steel  cast- 
ings. The  hammer  is  made  in  three  sizes, 
weighing,  respectively,  O.jn  lbs.,  :!,loo  lbs.  and 
.■),(Min  lbs.,  and  it  may  be  used  lictween  leaders 
in  a  standard  pile  driver,  or  it  may  be  sus- 
pended from  a  derrick.  It  is  stated  that  this 
hammer  can  be  arranged  to  drive  round  piles 
from  0  ins.  to  20  ins.,  according  to  size  of 
hammer. 

The  last  double-acting  steam  hammer  to  be 
considered  is  the  most  recent.  It  is  known 
as  the  New  Monarch,  and  is  the  invention  of 
James  Hamilton.  It  is  built  on  the  same  gen- 
eral idea  as  the'  .-\rnott  hannner.  that  is,  with 
stationary  cylinder  and  separate  ram  attached 
to  the  piston  rod,  but,  while  the  machinery  in 
the  Arnott  hammer  is  not  visible,  being  en- 
closed entirely  within  the  frame,  the  ma- 
chinery in  the  New  Monarch  hammer  is  all 
exposed  to  view  and  is  easily  accessible,  though 
protected  from  injury  in  handling  by  the  three 
sides  of  an  open  box-like  frame.  Two  valve 
rods  are  attached  to  the  ram  and  operate  the 
valve  by  direct  contact  with  two  sliding  cams, 
one  for  the  upstroke,  the  other  for  the  down- 
stroke.  An  interesting  feature  of  this  valve 
is  that  the  rods  are  at  all  times  in  direct  con- 
tact with  the  ends  of  the  valve  spindle,  for 
the  purpose  of  eliminating  shock  and  wear  on 
the  valve  stem,  at  the  same  time  that  the 
rods  serve  as  stops  to  the  travel  of  the  valve 
itself.  The  travel  of  the  valve  being  only  a 
fraction  of  an  inch,  rapid  working  of  the 
hammer  is  possible.  It  is  found  that  as  many 
as  20n  blows  per  minute  can  be  delivered. 
This  hammer  is  made  in  four  sizes,  weighing 
from  T.jO  to  T.OoO  lbs.,  and  it  is  seasily  adapted 
to  driving  round  piles,  as  well  as  all  kinds  of 
wood  or  steel  sheet-piling.  The  frame  being 
entirely  flush  and  without  openings  of  any 
kind  on  three  sides,  it  is  possible  to  drive 
close  to  walls  without  danger  nf  having  parts 
of  the  machinery  ruined  by  particles  of  brick, 
cement  or  other  gritty  materials  rubbed  from 
the  wall.  Like"  the  .\rnott  and  the  Goubert 
hammer,  the  New  Monarch  hammer  may  be 
used  between  leaders,  or  it  may  be  operated 
while  suspended  from  the  broom  of  a  derrick. 


LETTERS  TO  THE  EDITOR. 


Flushing  Pavements  With  Water  Un- 
der   Pressure. 

Sirs:  I  note  in  your  issue  of  October  5tli  an 
article  by  Major  J.  W.  Howard  headed  "Flush- 
ing Pavements  With  Water  Under  Pressure" 
which  appeals  to  me  as  capable  of  doing  dam- 
age by  misleading  street  cleaners  through  in- 
correct information. 

Having  had  charge  of  the  summarizing  of  the 
data  of  the  recent  tests  made  of  flushing  ma- 
chines. I  would  call  attention  to  the  fact  that 
the  figures  given  are  not  the  figures  of  the  re- 
cent test,  but  are  figures  ptiblished  by  the  May- 
or's Commission  of  1907  and  were  not  verified 
by  that  Commission.  The  test  showed  that  the 
cost  per  1.000  sq.  yds.  would  be  about  39  cts. ; 
that  the  -water  consumption  would  he  about  •100 
gals,  per  i.OOO  sq.  yds.,  and  the  cost  of  water 
in  New  York  City  is  13^4  cts.  per  1.000  gals. 
Street  cleaners  who  have  used  flushing  machines 
know  that  there  is  no  necessity  of  flushing  dally 
and  in  most  cases  not  oftener  than  semi-weekly 
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for  efficient  work.  The  water  need  not  carry  to 
the  sewer  any  lai-ge  percentage  of  the  street 
dirt  and  does  not  where  common  sense  methods 
are  used.  The  washing  of  the  sidewalk  when 
flushing  is  not  necessary  and  seldom  is  done. 
Very  valuable  tests  were  made  of  the  action  of 
flushing  upon  various  kinds  of  pavement  by  the 
Superintendents  of  Street  Cleaning  in  Detroit 
and  in  Cleveland  and  to-day  these  two  cities  are 
far  ahead  of  any  others  in  clean  streets  through 
common  sense  methods  of  washing  and  are  ad- 
ding to  their  flushing  plant  continually. 

The  patrol  system  and  machine  broom  meth- 
ods do  not  clean  the  streets  nor  prevent  the 
dust  from  rising,  are  not  economical  nor  satis- 
factory, as  every  street  cleaner  knows,  and  pe- 
destrians are  aware  that  at  the  present  time  the 
automobile  traffic  is  bringing  out  the  fact,  well 
known  by  Col.  Waring,  that  the  dust  nuisance 
exists  after  all  broom  methods  have  been  used. 
If  the  housekeeper  said  she  could  keep  her  floors 
thoroughly  clean  by  use  of  the  broom  without 
scrubbing  we  would  beg  to  differ.  Why  should 
we  believe  that  such  work  can  be  done  in  street 
cleaning? 

I  trust  street  cleaners  will  not  be  misled  in 
this  matter,  which  is  of  so  much  importance  in 
getting  results  through  any  fear  of  paving  con- 
tractors being  able  to  dodge  their  plain  duty  un- 
der guarantee  provisions  of  contract.  If  a  pave- 
ment will  be  adversely  affected  by  efficient 
cleaning  methods,  I  would  suggest  improved 
qualities  of  pavements. 

Respectfully, 

EDWARD   D.   VERY, 
Sanitary    Engineer.    Dept.    of    Street    Cleaning. 
New  York,  N.  Y.,  Oct.  6,  1910. 
New  York   City. 


Some  Hints  for  Promoters  of  Interur- 
ban   Railways. 

Sirs:  A  word  of  caution  to  some  of  your  many 
readers  who  have  projects  for  the  construction 
of  interurban  railways  in  hand  may  not  come 
amiss,  especially  from  an  enginer  who  has  had 
a  very  wide  range  of  experience  in  matters  of 
this   character. 

Nearly  all  the  railway  schemes  are  simply  the 
outgrowth  of  a  lack  of  transportation  facilities. 
Local  producers  of  farm  and  other  necessities 
are  seldom  treated  as  they  think  they  ought  to 
be  by  existing  steam  railroads,  so  they  get  to- 
gether and  devise  a  sclieme  for  their  better  ac- 
commodation. We  live  in  an  age  when  the  spirit 
of  independence  and  self-reliance  prevails,  we 
do  not  take  kindly  to  neglect  of  any  kind,  wheth- 
er it  be  railroad  facilities  or  anything  else,  and 
we  are  very  apt  to  set  about  providing  means 
for  relief  if  we  think  an  opportunity  for  doing 
so  seems  feasible.  If  the  neglect  we  feel  most 
keenly  comes  from  the  indifference  of  existing 
railroads  to  our  needs  for  transportation,  the 
interurban  railway  appear.s  to  offer  the  surest 
remedy. 

Unfortunately  the  people  who  embark  in  en- 
terprises of  this  char.acter  do  not  know  how  to 
go  about  getting  what  they  want.  They  usually 
begin  by  "chipping  in"  and  raising  money 
enough  to  have  some  local  surveyor  make  a 
survey  of  the  route  of  the  proposed  road;  when 
this  is  done  some  person  wlio  may  possibly 
have  a  little  financial  experience  in  a  local  bank 
will  take  the  plat  and  profiles  of  the  line  and 
run  to  New  York,  where  he  expects  to  find  mil- 
lions of  dollars  awaiting  his  arrival.  Of  course 
he  is  disappointed,  so  he  comes  back  home  and 
reports  that  the  money  cannot  be  had  for  such 
enterprises.  So  the  matter  is  dropped,  and 
everybody  is  discouraged.  Or  perhaps  he  will 
run  across  one  of  the  numerous  "fakers"  who 
■promise  to  get  the  money  provided  the  promo- 
ters pay  him  a  good-sized  retaining  fee.  He 
puts  up  such  a  plausible  story  that  in  nine  times 
out  of  ten  the  fee  is  paid,  then  the  matter  drags 
along  for  a  year  or  so  and  everybody  becomes 
disgusted,  and  the  m.atter  is  dropped.  That  Is 
exactly  what  the  "faker"  expected,  so  he  is 
satisfied. 

Every  bonding  house  of  any  reliability  has 
engineers  retained  as  consulting  advisors  and 
will  not  consider  the  financing  of  any  project 
that  does  not  bear  the  approval  of  this  engineer, 
and  the  engineer  cannot  give  any  proposition 
his  approval  unless  he  makes  the  original  sur- 
vey  and    has   a   personal    knowledge    of    the   de- 


tails. So  if  an  engineer  having  such  financial 
correspondents  is  employed  in  the  beginning,  the 
chances  are  that  he  will  be  able  to  put  the  pro- 
moters of  the  proposed  road  in  touch  with  peo- 
ple who  will  supply  the  funds  to  build  it,' pro- 
vided, of  course,  he  thinks  the  project  has  suffi- 
cient  merit    to   secure  his  approval. 

A  great  many  excellent  interurban  projects 
are  spoiled  by  the  clumsy  way  they  are  handled, 
and  discouraging  results  sure  to  follow\  When 
a  man  wants  his  watch  repaired  he  takes  it  to 
a  jeweler,  and  if  he  wants  a  horse  shod  he 
takes.it  to  a  blacksmith;  he  does  this  because 
he  thinks  the  jeweler  and  the  blacksmith  know 
how  to  do  tlie  work  he  wants  done;  hut  if  he  is 
interested  in  promoting  an  interurban  railway 
he  employs  some  local  surveyor  to  do  the  most 
important  part  of  the  work,  even  if  the  sur- 
veyor has  no  financial  correspondents,  and  pos- 
sibly never  located  a  railway  line  before. 

The  exercise  of  common  business  sense  would 
seem  to  indicate  the  employment  of  an  engineer 
who  had  the  means  of  getting  the  road  financed, 
and  the  experience  to  make  him  capable  of  doing 
the  work. 

Very  truly. 

ISAAC  A.   SMITH. 

St.    Louis,    Sept.    24,    1910. 


An  Effort  to  Secure  Better  Gravel  and 
Slag  Roofing  Work. 

Sirs:  The  National  Association  of  Master 
Gravel  and  Slag  Roofers  of  America  have  in 
their  membership  most  of  the  responsible  roofing 
contractors  in  the  larger,  as  well  as  the  small- 
er, cities  of  the  country.  The  Association  clear- 
ly realizes  the  damaging  effect  that  a  poor  tar 
and  gravel  roof  has  on  their  business.  That 
there  are  such  roofs  they  do  not  attempt  to 
deny,  and  it  is  the  causes  that  make  them  possi- 
ble  that   they  are  fighting   to  remove. 

One  of  their  first  points  of  attack  was  the 
"indefinite  specification."  The  Association  con- 
tetids  that  the  use  of  such  specifications,  calling 
for,  say  "four  or  five  ply  gravel  roof  laid  in 
the  most  approved  manner,"  provides  an  excel- 
lent opportunity  for  "most  anything"  to  be  used 
in  the  shape  of  pitch  and  felt  surfaced  with 
gravel  or  slag.  To  condemn  a  practice  and  not 
provide  the  cure  would  have  been  useless,  and 
a  Committee  on  Standard  Specification'  was 
appointed.  This  Committee  carefully  inspected 
many  large  roofs  in  various  sections  of  the 
country,  and  their  report  was,  therefore,  based 
on  actual  results  obtained — roofs  in  service  15 
and  20  years,  and  in  some  cases  even  30  years, 
"without  repair  cost."  The  report  recommend- 
ing a  Standard  Specification  (Specification  fol- 
lows)  was  adopted  at  the   1909  Annual  Meeting. 

A  definite  specification,  however,  would  be  of 
little  benefit  without  a  practical  way  of  insuring 
a  faithful  compliance  with  it,  and  at  the  same 
meeting  the  following  resolutions  were  adopted, 
which  have  resulted  in  standardizing  roofing  in- 
.spection: 

Whereas,  lack  of  inspection  of  gravel  roofs 
has  resulted  in  irresponsible  rooters  taking  work 
at  prices  at  which  it  is  impossible  to  do  good 
work  and  therefore  many  roofs  are  laid  with 
fewer  plies  and  narrower  moppings  of  pitch  than 
are  specified,  and 

Whereas,  this  unfair  competition  has  resulted 
in  the  loss  of  a  large  amount  of  work  to  our 
members,  and  has  also  been  of  great  iniurv  to 
the  reputation  of  gravel  roofing,  and 

Whereas,  inspection  that  will  insure  the  ful- 
hUment  ot  a  specification  is  a  protection  to  all 
responsible  roofers. 

It  is  Resolved,  that  every  roof  should  be  in- 
spected by  cutting  a  slit  not  less  than  three  feet 
long  at  right  angles  with  the  way  the  felt  is 
laid,  before  the  gravel  is  applied,  and  that  archi- 
tects and  owners  be  requested  to  inspect  in 
this    manner. 

Whereas,  difficulty  of  inspecting  felt  on  the 
work  results  in  a  large  amount  of  felt  being 
used  that  is  of  a  lighter  weight  than,  is  speci- 
fied,  and  ^ 

Whereas,  this  is  unfair  to  all  who  wish  to 
maintain  a  reputation  for  honest  dealing 

Be  it  Resolved,  that  this  Association '  renuest 
the  Architects  and  Engineers  require  that  all 
felt  used  on  their  work  shall  bear  the  manu- 
facturer's label  stating  the  weight  per  one  hun- 
dred square  feet  single   thickness. 

By  cutting  into  a  roof  the  number  of  plies  ot 
felt  can  be  easily  counted,  and  what  is  of  even 
more  importance,  one  can  see  that  the  moppings 
of  pitch  are  complete  as  specified.  If  tliere  is 
difference  of  opinion  regarding  what  inspection 
shows,  and  a  section  6  inches  wide  by  2  feet 
long  taken  from  the  roof  at  right  angles  to  the 
way   the   felt    is  laid   is   sent   to    the   Secretary's 


office,  together  with  specification  under  which 
the  roof  is  laid,  he  will  promptly  make  a  de-/ 
tailed  report  on  what  the  inspection  shows.  The 
Association  through  its  members,  and  other 
sources,  is  in  touch  with  most  of  the  large  work, 
and  upon  receipt  of  information  to  the  effect 
that  the  specification  is  not  being  complied 
with,  the  matter  is  immediately  taken  up  with 
either   the   owner   or  architect. 

The  Association  is  also  actively  trying  to  bring 
about  a  better  understanding  of  the  value  of 
"guarantees,"  which  have  become  more  of  a 
factor  in  roofing  than  in  any  other  work.  To 
quote  from  a  recent  editorial: 

■l^ery  naturally  guarantees  for  five  or  ten  years 
will  appear  in  the  light  of  a  safeguard,  but  it 
should  be  borne  in  mind  that  thev  are  not  given 
because  of  a  sublime  faith  the  guarantor  has  in 
his  roofing  or  because  of  any  generous  impulse 
on  his  part  to  protect  the  buyer,  but  they  are 
given   for  one  purpose  only,   to  sell   roofing. 

That  guarantees  have  actually  lowered  the 
quality  of  roofing  is  hardly  disputed,  for  the  in- 
definite specification,  careless  application,  poor 
workmanship,  lack  of  inspection,  and  a  general 
"skinning  the  roof"  all  pass  unheeded  if  there 
is  only  a  guarantee.  The  Association  believes 
that  primarily  one  should  "Buy  a  roof — not  a 
guarantee,"  and  a  proper  specification  faithfully 
complied  with  does  not  require  a  guarantee. 
The  calling  for  a  long-time  guarantee  is  evi- 
dence of  the  lack  of  knowledge  on  the  part  of 
the  one  who  requires  it. 

Incline  of  the  roof  deck  is  another  and  very 
important  factor.  The  Association  is  trying  to 
have  used  on  the  proper  inclines  the  kind  of 
roofing  most  suitable.  The  slope  or  incline  of 
the  root  has  much  to  do  with  determining  what 
kind  of  roofing  should  be  used  in  order  that 
maximum  results  may  be  obtained. 

New  York,  N.  Y.  L.  B.  Sibley,  Secretary. 
Oct.  5.  1910. 

(The  specification  referred  to  by  our  corre- 
spondent  follows:    Editors.) 

There  shall  be  used  one  (1)  thickness  of 
sheathing  of  unsaturated  felt,  five  (5)  thick- 
nesses of  Tarred  Pelt  weighing  not  less  than 
fourteen  (14)  pounds  per  one  hundred  (100) 
square  feet,  single  thickness,  and  not  less  than 
one  hundred  and  twenty  (120)  pounds  of  Coal 
Tar  Pitch,  and  not  less  than  four  hundred  (400) 
pounds  of  Gravel  or  three  hundred  (300)  pounds 
of  Slag  from  Vt  to  %  in,  in  size,  and  free  from 
dirt,  per  one  hundred  (100)  square  feet  of  com- 
pleted roof. 

The  material  shall  be  applied  as  follows: 
First,  lay  the  sheathing  or  unsaturated  felt 
lapping  each  sheet  one  (1)  inch  over  the  pre- 
ceding one.  Second.  lay  two  full  thicknesses  of 
Tarred  Felt,  lapping  each  sheet  seventeen  (17) 
inches  over  the  preceding  one,  and  nailing  as 
often  as  may  be  necessary  to  hold  the  sheets 
in  place  until  remaining  felt  is  applied.  Third 
coat  the  entire  surface  of  this  two-ply  with  hot 
Pitch  mopped  on  uniformly.  Fourth,  lay  three 
(3)  full  thicknesses  of  Felt  lapping  each  sheet 
twenty-two  (22)  inches  over  the  preceding  one 
mopping  with  hot  Pitch  the  full  width  of  the 
twenty-two  (22)  inch  lap  between  the  plies, 
so  that  in  no  case  in  the  last  three  plies  shall 
Felt  touch  Felt.  Such  nailing  as  is  necessary 
shall  be  done  so  that  all  nails  will  be  covered 
by  not  less  than  two  (2)  plies  of  felt.  Fifth. 
spread  over  the  entire  surface  of  the  roof  a 
uniform  coating  of  Pitch,  into  which  while  hot. 
imbed  the  Gnavel  or  Slag.  The  Gravel  or  Slag 
in  all  cases  must  be  dry. 


PERSONALS. 

Mr.  W.  C.  Calvert  has  been  appointed  City 
Engineer  of  Burley,  Idaho. 

Mr.  Robert  Craig  has  been  appointed  Chief 
Engineer  of  the  Lyman  Irrigation  Co.,  which 
contemplates  the  construction  of  two  or  more 
large  irrigation  systems  on  the  Little  Colo- 
rado River  in  Arizona. 

Chas.  McDonald  of  Guelph,  Ont.,  has  been 
appointed  a  member  of  Quebec  Bridge  Commis- 
sion to  succeed  Mr.  Fitzm.aurice  of  England 
who  has  resigned  from  the  commission  owing  to 
ill  health  and  to  pressure  of  other  work  in 
England. 

Mr.  Montgomery  V.  Case,  an  engineer  in  the 
employ  of  Mr.  Ralph  Modjeski.  Consulting  En- 
gineer. Chicago.  111.,  and  Miss  Mavbell  G. 
McConnell  of  Salina.  Kan.,  were  married  Oct.  6 
at  Vancouver.  Wash.  Mr.  Case  is  a  graduate 
of  the  Civil  Engineering  Department  of  North- 
western University. 

Mr.  George  F.  Swain,  M.  Am.  Soc.  C.  E..  Pro- 
fessor of  Civil  Engineering  at  Harvard  Uni- 
versity, has  been  appointed  to  take  charge  of 
the  a,pprai.sal  of  the  property  of  the  New  York, 
New  Haven  &  Hartford  R,  R.  in  Massachusetts, 
The  appraisal  was  authorized  at  the  last  ses- 
sion of  tlie  State  Legislature  and  was  put  into 
the  hands  of  a  special  commission  consisting  of 
the  railroad  commissioners,  tax  commis.s'inner 
and   bank   commissioner. 


CONTRACT 

S  K  W  S 

SECTION 

ENGINEERING-CONTRACTING 

The     principal     event    of 

The   Doines    P^^'  ^^"^  '^^y^  '"  structural 
°       steel    construction    was   the 
of    the  opening    of    bids     for     the 

Week  erection   of   the   superstruc- 

ture of  the  Quebec  bridge. 
Bids  were  received  from 
the  following  companies :  The  Dominion 
Bridge  Co.  of  Montreal,  the  Canadian  Bridge 
Co.  of  Walkerville,  the  British  Empire  Bridge 
Co.  { representing  the  amalgamated  interests 
of  two  large  British  companies,  with  works  at 
Darlington  and  Birmingham)  and  the  Phoenix 
Bridge  Co.  of  Phoenixville,  Pa. — The  Bonticoir 
grade  tunnel  of  the  Catskill  .Aqueduct  of  New 
York  city  was  holed  through  on  Oct.  2.  This 
tunnel  is  7,(100  ft.  long  and  passes  through  the 
Shawaugimk  Mountains  south  of  the  Rondout 
Siphon  Tunnel. — -A  large  sev.-er  contract  was 
let  by  the  city  of  Spokane,  Wash.,  tlie  latter 
part  of  last  month.  The  contract  calls  for  the 
construction  of  the  5th  Ward  trunk  sewer, 
and  the  contract  price  was  $470,000.  The  con- 
tract was  secured  by  James  Kennedy.  Fargo, 
N.  Dak.,  and  Fife  Brothers. — Late  dispatches 
from  Washington  state  that  the  Interstate 
Commerce  Commission  has  reached  an  agree- 
ment regarding  definite  standards  of  safety 
appliances  to  be  attached  to  railway  cars  and 
locomotives,  and  that  the  order  of  the  com- 
mission will  be  promulgated  on  Oct.  14.  It  is 
estimated  that  the  proposed  changes  in  equip- 
ment will  cost  the  railroads  about  $50,000,000. 
The  order  will  apply  only  to  new  equipment, 
but  the  commission,  from  time  to  time,  will  de- 
termine what  the  standard  shall  be  on  the 
present  equipment. — An  excellent  record  for 
tunnel  driving  was  made  on  Heading  3N  of 
the  Wallkill  Siphon  tunnel  of  the  Catskill 
Aqueduct  during  the  month  of  September. 
The  heading  was  advanced  523  ft.  for  the  full 
section  excavation.  The  tunnel  is  circular.  17 
ft.  diameter  inside  the  neat  line.  The  work 
during  the  month  was  in  alternating  layers  of 
slate  and  sandstone. — The  city  of  Aberdeen, 
Wash.,  has  awarded  a  large  contract  for  fill- 
ing in  its  tidelands.  The  contract  for  the 
clearing  and  fill  was  let  to  the  Tacoma  Dredg- 
ing Co.,  Tacoma,  Wash.,  at  $!8t),2oO;  the  con- 
tract for  the  drainage  was  let  to  Haukeli  & 
Hegdale,  at  $9,540. — Bids  for  a  large  govern- 
ment contract  were  opened  Oct.  1  at  the  office 
of  the  U.  S.  Engineers  at  Philadelphia,  Pa. 
This  contract  called  for  the  construction  of  a 
200-ft.  channel  from  Philadelphia  to  Trenton, 
the  work  consisting  of  dredging  about  1,100,- 
000  cu.  yds.  and  the  construction  of  30,000  ft. 
of  revetment  bulkhead  to  guide  the  current. 
On  the  dredging  work  the  Atlantic,  Gulf  & 
Pacific  Dredge  Co..  Park  Row  Bldg..  New 
York,  bid  $236,000  and  the  North  American 
Dredging  Co.,  Philadelphia,  $231,900.  For  the 
revetment  work,  the  Atlantic,  Gulf  &  Pacific 
Co.  bid  $241,425  and  the  North  American 
Dredging  Co.  bid  $261,287.  These  were  the 
only  two  companies  bidding  on  all  of  the 
work. — On  Sept.  23,  49  shovels  in  the  central 
division  of  the  isthmian  canal  excavated  68,878 
cu.  yds.  of  rock  and  earth  in  a  working  day  of 
eight  hours,  an  average  per  shovel  of  1,406  cu. 
yds.  for  the  day.  During  this  time  the  shovels 
were  under  steam  392  hours  and  were  actually 
at  work  276  hours  and  20  minutes,  and  waiting 
for  cars  83  hours  and  45  minutes,  the  rest  of 
the  time  being  lost  in  mining,  cleaning  track, 
repairing  shovels,  cleaning  dippers,  etc. — The 
principal  railway  contract  of  the  past  week 
appears  to  have  been  the  one  reported  to  have 
been  let  by  the  Minneapolis  &  St.  Louis  R.  R. 
to  Wilson  Bros.,  for  work  on  its  South  Da- 
kota extension.  Among  the  other  railroad 
contracts  reported  are  the  following:  Furt- 
wangler  &  Smith  Construction   Co.,  Birming- 


ham. .\la.,  for  extending  the  Louisville  & 
Nashville  R.  R.  from  Corduroy,  Ala.,  to  the 
plant  of  the  Vanderburg  Lumber  Co.,  10  miles, 
and  Thomas  D.  Casale.  Williamsport,  Pa.,  for 
building  a  piece  of  tramroad  in  the  Rock 
River  District  near  Ralston,  Pa.,  for  the  Cen- 
tral Pennsylvania  Lumber  Co. 


narrow  neck  of  land  to   Arrochar,  whence   it 
would  pass  by  Loch  Long  into  the  Clyde. 


For  a  number  of  years 
Two  Inland  several  of  the  Southern 
states  have  been  advocating 
Waterway  an  ambitious  scheme  for 
Schemes.  the  securing  of  a  continuous 
waterway  from  St.  George 
Sound  to  the  Mississippi 
River  and  from  the  Mississippi  River  to  a  con- 
nection with  the  Rio  Grande  in  Texas.  A 
special  board  on  surveys  ordered  under  Act  of 
March  3,  19(19,  has  been  investigating  the  proj- 
ect and  has  recently  made  its  report  to  the 
United  States  Board  of  Engineers  for  Rivers 
and  Harbors.  In  order  to  secure  the  con- 
tinuous waterway  14  projects  were  suggested. 
Of  these  14  the  special  board  of  surveys  rec- 
ommended 9,  the  total  estimated  cost  of  these 
being  ab'out  $6,650,000.  The  largest  single 
project  recommended  was  that  that  portion  of 
the  waterway  from  Bayou  Teche  to  Hanson 
Canal,  to  Bayou  Portage,  to  Bayou  Barthol- 
omew, to  Bayou  Chicot,  to  Big  Bayou,  to 
Weeks  Bayou,  to  Bayou  Charlin,  to  Bayou 
Petit  Anse.  to  Vermilion  Bayou,  to  the  canal, 
to  Bayou  Chene.  to  Schooner  Bayou,  to  Guey- 
dan  Drainage  Canal,  to  Grand  Lake,  to  Mer- 
mentau  River.  For  this  section  the  board  rec- 
oimiiended  a  7x75-ft.  channel,  to  cost  approxi- 
mately "l;i,867,250.  A  5-ft.  project  has  been 
adopted  for  this  section,  which  was  a  some- 
what different  route,  and  is  now  under  con- 
s  ruction.  Two  channels  were  suggested  for 
that  portion  of  the  waterway  from  St.  An- 
drew's Bay  to  Choctawhatchee  Bay,  via  the 
route  of  St.  Andrew's  Bay  and  West  Bay 
Creek  to  Choctawhatchee  Bay.  One  of  these 
was  a  7x75-ft.  channel,  to  cost  $3,321,250  and 
the  other  a  9xl00-ft.  channel,  to  cost  $4,311,- 
750.  The  special  board  of  surveys  did  not 
recommend  either  channel.  The  Board  of  En- 
gineers for  Rivers  and  Harbors,  with  the  in- 
formation now  before  it,  is  not  yet  convinced 
of  the  necessity  of  undertaking  at  the  present 
time  the  improvements  recommended  by  the 
special  board,  other  than  those  already  adopted 
by  Congress.  However,  the  Board  is  to  hold 
three  meetings  this  month  at  New  Orleans, 
Mobile  and  Pensacola,  at  which  the  advocates 
of  the  waterway  will  have  a  chance  to  submit 
their  views  on  the  necessity  of  the  proposed 
improvements.  The  other  inland  waterway 
scheme  is  a  much  tnore  expensive  project,  pro- 
viding as  it  does  for  a  ship  canal  across  Scot- 
land from  the  Firth  of  Clyde  on  the  east  to 
the  Firth  of  the  Forth  on  the  west.  The 
plan  now  under  consideration  provides  for  a 
canal  51  miles  long,  with  a  minimum  width 
of  148  ft.,  and  a  minimum  depth  of  36  ft.,  and 
locks  at  least  900  ft.  long.  The  cost  of  the 
canal  is  estimated  at  $120,000,000.  The  engi- 
neers estimate  that  the  canal  should  yield  a 
revenue  of  about  $4,000,t)00  per  year,  or  a  net 
revenue  of  about  $3,7(}0,000.  The  construction 
of  the  canal,  in  so  far  as  engineering  features 
are  concerned,  does  not  offer  much  difficulty. 
Of  the  51  miles.  31  would  have  to  be  cut 
through  land,  and  the  remainder  would  be 
through  Loch  Lomond  and  Loch  Long.  The 
canal  would  start  from  the  Firth  of  Forth 
above  Grangemouth  and  run  down  the  valley 
of  the  Forth  past  Ben  Lomond  and  through 
the  Endrich  Valley  in  Loch  Lomond.  It 
would  leave  the  loch  at  Tarbet  and  cross  the 
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When  an  engineer  proves 

He  Looked      '"'"'^    ""^    exception    to   the 
general  rule  of  engineering 
Him  In  prosperity    as    to   own    two 

The  Eve  steam  yachts,  four  automo- 
'  biles  and  a  summer  home 
on  the  north  shore  of  Mas- 
sachusetts, we  will  gladly  give  space  to  a  story 
(if  it  is  a  good  one)  about  him.  This  is  the 
story  a  writer  in  the  Sunday  Magazine  tells 
of  John  Hays  Hammond,  the  mining  engi- 
neer. One  of  Hammond's  early  experiences' 
was  a  long  journey  by  foot  and  muleback 
from  a  mine  he  had  been  working  in  Mexico 
to  a  railroad  station  on  the  frontier  of  this 
country.  He  had  with  him  Mrs.  Hammond, 
his  sister,  and  his  eldest  child.  They  arrived 
at  the  station  in  the  afternoon,  and,  as  there 
was  no  train  out  till  the  following  morning, 
he  secured  permission  from  the  agent  for  his 
family  to  rest  in  a  room  that  was  the  upper 
half  of  the  station  building.  That  evening 
when  Hammond  was  sitting  on  a  low  bench  on 
the  platform  and  looking  up  to  talk  to  Mrs. 
Hammond  and  his  sister,  who  were  sitting  at 
the  window  upstairs,  the  agent,  a  Mexican, 
came  round  the  corner  of  the  house.  He 
leaned  against  the  wall  and  listened  for  a 
moment  to  the  rather  dismal  strains  of  music 
an  old  German  was  extracting  from  a  violin 
a  short  distance  up  the  track.  The  Mexican 
had  evidently  been  drinking  heavily.  "Like 
music?"  he  asked.  "Yes,"  replied  Hammond. 
"Well,"  he  said  insolently,  "you  go  up  there  and 
get  that  fiddle  and  I'll  play  you  some  real 
music."  "I  like  music,"  retorted  Hanmiond; 
"but  I  don't  like  it  well  enough  to  go  after 
that  fiddle  for  you."  Quick  as  a  flash,  the 
Mexican  whipped  out  his  revolver  and,  step- 
ping up  to  Hammond,  covered  him.  "If  you 
don't  go  otit  and  get  me  that  fiddle,"  he  said, 
"I'll  blow  your  head  off!"  Hammond  was  sit- 
ting on  the  bench  and  looking  up  into  the  bar- 
rel of  the  gun.  There  was  no  doubt  aboilt  the 
drunken  man's  intention  to  shoot.  Mrs.  Ham- 
mond and  Miss  Hammond  began  to  cry  out  in 
fright.  Hammond  did  not  move  a  muscle. 
Fixing  his  gaze  on  the  Mexican's  eyes,  he 
called  out  to  his  wife,  "Don't  be  afraid  of  this 
cur.  He  won't  shoot.  He  hasn't  got  the 
nerve  to  shoot !"  Just  at  that  moment 
he  saw  the  revolver  barrel  waver  the 
smallest  fraction  of  an  inch,  as  if 
prompted  by  dawning  uncertainty  in  the  Mex- 
ican's mind.  It  was  the  psychological  second, 
and  Hammond  sprang  forward  and  grasped 
the  pistol  before  the  Mexican  could  fire.  Y'ears 
afterward  he  admitted  that  the  time  he  was 
looking  into  that  drunken  man's  eyes  and 
reassuring  his  wife  brought  him  closer  to 
death  than  any  other  experience  he  ever  had. 


The  last  few  weeks  have 

City   Govern-   seen    a   number   of   cities, 

■'  prmcipally     ni     the     south, 

ment     by        join     the     already     lengthy 

Commission.  ''*',of  municipalities  oper- 
ated under  some  form  ot 
commission  government.  So 
far  as  we  know  no  city  which  has  adopted  this 
form  of  municipal  government  has  expressed 
any  desire  to  return  to  the  old  way  of  city 
rule.  A  statement  covering  the  first  six 
months  of  commission  government  at  Keokuk, 
Iowa,  has  recently  been  issued  by  that  city. 
This  shows  that  many  important  changes  have 
been  effected  even  in  that  short  time.  The 
bonded  indebtedness  has  been  reduced ;  the  city 
has  a  cash  balance  instead  of  a  shortage  and 
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lUiatiiig  debt;  and  has  been  drawing  iiitL-rcst 
instead  of  paying  i;.  Mure  and  better  work 
has  been  done  in  the  department  of  street  re- 
pairing,  and   at  lessened   coM  ;    rents  and    fines 


have  been  eolleeted  wliere  they  had  never 
been  collected  before.  All  this  angurs  well  for 
the  commission  plan,  in  Keoknk,  at  least.  If 
it   works   as   well   in   other  cities   it    will    proxi' 


pretty  conclnsively  thai  tlie  application  of 
l)usiness  methods  and  bnsiness  efficiency  1)y 
responsible  men  can  bring  results  even  in  the 
government   of   municipalities. 


R  A  I  LWAYS.     S  T  E  A  M     AND      ELECTRIC 


Alabama. 

The  Furtwanglcr  &  Smith  Construction  Co., 
Birmingham,- Ala.,  has  been  awarded  the  con- 
tract for  extending  the  Louisville  &  Nashville 
R.  R.  from  Corduroy  to  the  plant  of  the 
Vanderburg  Lumber  Co.  The  contract  in- 
cludes ten  miles  of  team  work  and  trestles. 

The  Mobile  Terminal  &  R.  R.  Co.,  recently 
incorporated  with  a  capital  stock  of  $.5(IO.lH)(l, 
is  reported  to  have  placed  on  the  New  York 
bond  market.  $17.").0()0  of  bonds.  The  bonds 
are  a  part  of  an  authorized  issue  of  $oOO,00(l. 
riiev  are  guaranteed  by  the  Tombigbee  Valley 
R.  R.  and  the  Alabama,  Tennessee  and  North- 
ern R.  R.  John  T.  Cochrane,  Mobile,  Ala.,  is 
president  of  the  three  companies.  The  Coch- 
rane interests  have  recently  purchased  24  acres 
of  land  with  a  7(Hi-foot  frontage  on  the  river, 
immediatelv  north  of  the  docks  of  the  ^Mobile 
&  Ohio  R."  R.  Co.,  at  Mobile.  It  is  said  that 
the  improvement  contemplated  is  four  slips, 
with  docks  on  both  sides,  affording  docking 
facilities  of   about  -S.OOO   feet. 

Arkansas 

The  Texarkana  Gas  &  Electric  Co..  \\".  L. 
Ward.  Jr.,  Manager,  Texarkana.  Ark.,  operat- 
ing the  street  railway  system  at  'i'exarkana. 
has  determined  on  extensions  wdiich  will  total 
three  or  four  miles  in  length. 

Tracklaying  on  the  Stuttgart  &  Rice  Belt 
R.  R.,  was  started  the  latter  part  of  September 
at  Mena  and  will  be  continued  to  Stuttgart. 
At  that  time  over  eight  miles  of  line  was 
graded.  It  is  expected  that  trains  will  be  run- 
ning into  Stuttgart  by  Dec.  1.  The  grading 
is  not  heavy  at  any  place,  but  several  small 
bridges  will  have  to  be  constructed,  which  will 
delay  the  running  of  trains  a  month  or  two 
longer  than  would  be  necessary  if  there  were 
no  streams  on  the  20  miles  of  road.  The  Dal- 
hoff  Construction  Co.,  as  previously  noted  in 
these  columns,  has  the  contract  for  construct- 
ing this  road. 

The  Railway  Committee  of  Helena  has 
raised  the  original  amount  of  $125.O0O  pledged 
to  purchase  a  right  of  way  along  Ohio  Street 
in  that  city  for  use  of  the  Missouri  &  North 
.Arkansas  Ry.,  which  road  purposes  to  erect 
terminals  and  depots  in  the  section  to  be  pur- 
chased. 

Surveyors  of  the  Gulf.  Magnolia  &  North- 
ern R.  R..  which  is  to  run  northwest  from 
Junction  City  to  De  Queen.  Ark.,  or  sonie 
point  in  that  vicinity,  have  readied  Magnolia. 
The  Meto  &  Arkansas  Valley  Ry.  Co..  men- 
tioned in  our  last  issue,  has  been  granted  a 
charter  to  complete  the  unfinished  Meto  Valley 
R.  R.  The  companv  has  been  incorporated 
with  a  capital  stock  of  $-2oll.()00,  of  which  «39,- 
000  has  been  subscri1)ed.  The  incorporators  are 
H.  N.  Street  of  Arcenta,  president ;  Charles 
Neimeyer  of  Little  Rock,  secretary.  W.  M. 
Kavanaugh  of  Little  Rock,  treasurer  ;■  S.  M. 
Sav:ige  of  Lonoke,  vice  president,  and  D.  Fred 
Walin  of  Lonoke.  The  charter  authorizes  the 
company  to  build  the  line  from  McCreanor 
Junction  on  the  Rock  Island  R,  R.  in  Lonoke 
county,  south  to  Tomberlin.  The  company  is 
authorized  to  build  a  line  of  not  more  than 
2.">  miles  in  length.  Fight  miles  of  the  road 
have  already  been  built.  The  company  will 
maintain  offices  at  l.nnoke, 

California. 

Nearly  all  right  of  way  is  stated  to  have 
been  secured  for  the  proposed  railroad  from 
Santa  Cruz  to  the  San  Joaquin  Valley,  passing 
through  Panoche  Pass.  Hollister  and  Watson- 
ville.  .\.  P.  May.  Coalinga,  Cab.  is  one  of  the 
promoters. 

The  Oaklind  &  Antiocb  R.  R.  Co..  of  Oak- 
land, at  the  end  of  last  month,  had  completed 
the  grading  from  Bay  Point  to  LaFayctte.  and 
had    commence.d    laving    the    track.        Twenty- 


eight  carloads  of  steel  rails  have  been  unloaded 
at  Bav  Point  and  the  steamer  Stanley  Dollar 
has  unloaded  22,0()(»  ties  at  Point  San  Pablo. 

The  Western  Pacific  R.  R.  is  planning  to 
install  ten  additional  tracks  at  its  terminal  at 
Oroville.  The  work  will  be  done  next  spring. 
The  Los  Angeles-Pacific  Co..  R.  P.  Sherman. 
General  Manager,  Los  .Angeles,  has  '-WO  men 
at  work  on  the  improvements  of  the  Holly- 
wood and  Colegrove  lines,  the  cost  of  wdiich 
will  be  about  $500,1100.  This  is  the  beginning 
of  general  improvements  of  the  company's  en- 
tire system  at  an  outlay  of  more  than  $."),ooo,- 
(Mlll  eventually,  and  which  will  include  the 
erection  of  a  terminal  building  on  South  Hill 
street,  north  of  Fifth  street,  Los  Angeles,  the 
construction  of  a  series  of  tunnels  through  the 
southwestern  part  of  the  city  and  the  four- 
tracking  of  the  company's  line  to  Venice. 

A  resolution  has  been  adopted  by  the  city 
council  of  Los  Angeles,  calling  on  the  Board 
of  Public  Works  to  report  to  the  council  at 
the  earliest  possible  date,  the  most  practicable 
route  for  a  municipal  railway  from  a  con- 
venient point  in  Los  Angeles,  near  the  business 
district,  to  the  water  front  at  Wilmington  and 
San  Pedro.  The  city  has  the  right  under  the 
charter  to  construct  and  operate  a  municipal 
railwav.  This  right  was  conferred  by  a  vote 
of  the'  people  in  February,  1909,  when  it  was 
approved  among  several  other  charter  amend- 
ments.     Homer    Hamlin    is    City   Engineer. 

Buckman  &  Sons,  Exeter,  Cal.,  have  started 
work  on  their  contract  for  grading  for  the 
extension  of  the  Visalia  Electric  R.  R.,  of 
Visalia.  from  New  Redbanks  to  Woodlake,  a 
distance   of  three  miles. 

The  Board  of  Supervisors  of  San  Francisco 
has  passed  to  print  the  bill  granting  a  -yyear 
extension  of  the  privileges  formerly  granted 
the  Ocean  Shore  R.  R.  to  extend  its  lines  into 
the  outlying  residence  sections. 

The  "VVeka  R.  R.,  H.  L.  Walthers.  ^Manager, 
Yrcka,  Cal.,  is  said  to  be  planning  to  extend 
its  line  from  Yreka  into  Scott  Valley.  The 
proposed  route  from  Yreka  to  Etna,  approxi- 
mately 40  miles  in  length,  with  a  maximum 
grade' of  2.2  per  cent,  is  south  up  Yrcka  Creek 
To  its  junction  with  Forest  House  Creek,  up 
that  stream  to  a  point  where  it  would  be  neces- 
sary to  drive  a  3.000-ft.  tunnel  through  the 
summit  of  the  Forest  House  Mountain,  eleven 
miles  from  Yreka.  The  maximum  grade  to 
the  tunnel  would  be  2.2  per  cent.  Passing  the 
summit  the  line  would  follow,  in  a  southerly 
direction  down  Moffat  Creek  to  the  floor  of 
Scott  Creek,  with  a  maximum  grade  of  1.5 
per  cent  to  Fort  Jones.  From  there  the  line 
would  go  in  a  southerly  direction  to  Grceuview 
and  Etna,  with  the  latter  place  as  a  terminal. 
It  is  approximately  eight  miles  from  Fort 
Jones  to  Greeuview.  and  seven  miles  from 
Greciiview  to  Etna. 

The  Porterville  Northeastern  R.  R.  Co..  of 
Porterville  is  reported  to  have  rejected  all  bids 
for  the  grading  of  its  line  and  may  do  the 
work  itself.  The  lowest  bid  received  for  earth 
excavation  is  said  to  have  been  22  cts.  per  cu. 
yd. 

Nearly  all  the  necessary  right  tf  way  has 
been  acquired  for  the  construction  of  a  rail 
road  from  San  Joaquin  Valley  to  Santa  Cruz 
and  it  is  expected  by  promoters  to  interest 
English  capital  in  the  project.  J.  B.  Rodgers, 
former  Chief  Engineer  of  the  Ocean  Shore 
Ry.  Co.  and  A.  P.  May,  Coalinga,  Cal.,  are 
interested. 

The  Southern  Pacific,  according  to  advices 
from  Eureka,  Cal.,  will  soon  start  construction 
work  on  a  line  from  Marshfield  to  that  city. 
Right  of  w'ay  is  now  being  secured,  it  is  said. 

Colorado. 

The  Denver,  Laramie  &  Northwestern  R.  R. 
Co..  has  just  closed  up  litigation  which  has  for 
a    long   time    prevented    it    fnun    extending    its 


line  beyond  Greeley.  The  company  has  now 
let  the  contract  for  12  miles  northerly  from 
Greeley  to  Severance,  and  has  started  on  this 
work  and  expects  to  finish  it  up  by  Dec.  1st. 
It  is  so  late  in  the  season  that  probably  no 
attempt  will  be  made  to  open  up  any  work 
beyond  Severance  this  fall.  The  company, 
however,  has  been  working  right  along  up  in 
the  mountains  on  some  heavy  rock  work,  in- 
cluding one  tunnel,  which  has  neen  progress- 
ing satisfactorily.  Wm.  D.  Hodge,  Denver, 
Colo.,  is   Chief  Engineer. 

The  Denver,  Laramie  &  Northwestern  R.  K., 
according  to  advices  from  Denver,  has  won  a 
victory  over  the  Union  Pacific  in  the  federal 
court  in  a  right  of  way  battle  in  Greeley,  and 
unless  the  United  States  Circuit  Court  of  Ap- 
peals reverses  the  rulings  of  Judge  Lewis,  the 
new  road  will  be  unhampered  in  building  to 
the  Northwest.  The  Denver.  Laramie  &: 
Northwestern  wanted  to  cross  where  the  Union 
Pacific  and  Colorado  &  Southern  connects  in 
Greeley,  and  it  was  enjoined  temporarily  by 
Judge  Lewis.  This  injunction  has  now  been 
dissolved.  As  will  be  noted  elsewhere  in  this 
issue,  the  Denver,  Laramie  &  Northwestern 
has  taken  immediate  steps  for  extending  its 
line  from  Greeley. 

Florida. 

The  Tampa  &  Jacksom  ille  Ry.,  now  has 
under  construction  a  I'/i  mile  extension,  south 
from  the  present  end  of  its  line.  The  contract 
for  this  extension  was  let  on  Aug.  29,  to  Oliver, 
Kite  &  Emerson,  Gainesville.  Fla.  F.  S.  Parri- 
gin,  Gainesville,  Fla.,  is  Chief  Engineer. 

Arthur  Pew,  Consulting  Engineer,  50  Au- 
gusta .Ave.,  Atlanta,  Ga.,  is  making  surveys  for 
an  extension  of  the  tram  line  of  the  Aycock 
Lumber  Co.,  from  Alford,  Fla.,  ten  miles 
southeast  to  lumber  lands.  The  lumber  com- 
panv is  now  constructing  with  its  own  forces 
ten  miles  of  line  frnm  .\lford  to  Orange  Hill. 

Georgia. 

The  Irwintown  &  Mclntyre  R.  R.  Co.,  of 
Irwintown,  Ga.,  has  awarded  grading  contracts 
and  work  has  been  started  building  the  line 
to  Irwintown.  The  road  will  later  on  be 
extended  to  Dublin. 

It  is  reported  here  in  Atlanta  that  the  Louis- 
ville &  Nashville  R.  R.  will  soon  take  over 
the  Atlanta.  Birmingham  &  Atlantic  Ry.  The 
merger  of  the  two  roads  would  undoubtedly 
be  an  advantage  to  the  Louisville  &  Nashville, 
as  it  will  secure  a  new  seaport  terminal  at 
Brunswick,  wdiere  the  Atlanta,  Birmingham  & 
Atlantic  has  built  a  system  of  docks  and  oper- 
ates a  line  of  steamers  to  Northern  ports.  The 
Louisville  &  Nashville  touches  the  .Atlanta, 
Birmingham  &  Atlantic  system  at  Atlanta  and 
at  Birmingham,  the  new  road  having  recently 
completed  its  trackage  into  its  Alabama  ter- 
minals from  Birmingham. 

Hayti. 

Construction  work  is  reported  to  have  been 
started  Oct.  4  at  Gonaives,  Hayti,  on  the  pro- 
posed new  railroad  on  that  island,  conces.sion 
for  wdiich  was  recently  granted  to  an  American 
svndicate  said  to  be  headed  by  John  B.  Mc- 
Donald, 90  West  Street,  New  York  City. 
Illinois. 

The  Track  Elevation  Committee  of  the  City 
Council  of  Chicago  has  approved  an  ordinance 
providing  for  the  elevation  of  the  Pennsyl- 
vania R.  R.  tracks  from  39th  to  69th  Streets, 
and  for  the  Englewood  extension,  connecting 
the  Panbauflle  and  the  Pittsburg,  Fort  Wayne 
&  Chicago  Railroad.  Elevation  of  about  i'A 
miles  of  track  is  ordered  at  an  estimated  co.st 
of  $4,500,000. 

The  Burlington  Brick  Co.  of  Burlington.  la., 
has  let  the  contract  for  the  construction  of  two 
miles  of  standard  gage  railroad  track  con- 
necting  its    large   brick   plant   near   Viola.    111.. 
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with  the  main  Hue  of  tlie  Rock  Island  South- 
ern R.  R.  When  this  spur  traek  is  completed 
early  in  December  the  brick  company  will  com- 
mence to  make  shipments  of  five  cars  or  more 
daily.  At  present  the  brick  are  hauled  in  wag- 
ons to  the  railroad. 

A  special  railroad  committee  at  Elgin,  III., 
recently  held  a  meeting  to  take  up  the  m'attei- 
of  constructing  an  electric  line  from  Elgin  to 
Bclvidere.  Information  was  produced  regard- 
ing the  e.xperience  of  Detroit,  Cleveland,  In- 
dianapolis and  South  Bend.  E.  C.  Eaber  of 
the  Elgin  Traction  Co.  is  interested. 

The  Supervisors  of  St.  Clair  Countv  have 
e.xtended  the  franchise  of  the  Southern  Illinois 
Traction  Co.,  known  as  the  Mepham  line, 
which  is  liuilding  a  railwav  from  East  St  Ixiuis 
to  Belleville. 

Indiana. 

"Ihe  South  Bend  Traction  R.  R.  Co.,  of 
South  Bend,  Ind.,  has  tiled  notice  wMth '  the 
State  Board  of  its  intention  to  build  the  pro- 
posed line  through  St.  Joseph  and  Elkhart 
Counties  to  Kalamazoo,  Mich.  Eugene  At- 
kins is  President. 

Notice  has  been  given  by  Edward  Daniels, 
master  of  chancery,  that  the  properties  of  the 
Southern  Indiana  R.  R.  Co.  will  be  sold  at 
public  auction  at  Terre  Haute  on  Nov.  3.  The 
sale  will  be  made  between  12  and  1  o'clock. 
The  notice  is  given  pursuant  to  the  order  of 
the  United  States  Circuit  court  which  was 
given  some  time  ago.  At  the  sale  all  the  di- 
visions of  the  road  will  be  sold,  including  the 
main  l)ranch  from  Terre  Haute  to  Westport, 
the  Sullivan  branch  and  the  Chicago  Southern 
R.  R.  which  was  built  bv  the  former  owner 
John  R.  Walsh. 

Edward  Osborne,  Cincinnati.  O.,  secretary  of 
the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Ry  (Big  Four),  acting  for  the  Board  of  Di- 
rectors, leased  the  property  of  the  Evansville, 
Mt.  Carmel  &  Northern  Rv.  Co.,  now  building 
a  line  from  Evansville.  Ind..  to  Mount  Carmel, 
111.  The  lease  is  for  .09  years.  The  capital 
stock  of  the  company  will  be  increased  from 
$50,000  to  $-500,000  and  the  Big  Four  will  issue 
bonds  amounting  to  $.").000,000  to  complete  the 
new  road.  It  is  expected  to  have  the  line  in 
operation  by  the  first  of  the  vear. 

Iowa. 

The  Chicago,  :^Iilwaukee  &  St.  Paul  Rv.  is 
planning  to  e.xpend  about  $100,000  in  improving 
its  line  between  Muscatine  and  Ottumwa. 

Tracklaying  on  the  lines  of  the  Charles  City 
Western  R.  R.  within  the  city  limits  of 
Charles  City  has  been  about  completed.  Work 
011  the  interurban  section  of  the  line  wliich  is 
to  run  to  Marble  Rock  has  been  delayed  owing 
to  difficulties  in  securing  the  right  of  way. 

-Advices  from  Oskaloosa,  la.,  state  that  the 
stockholders  of  the  Iowa  Central  &  Western 
R.  R.  have  elected  as  directors  Edwin  Hawlev, 
F,  H.  Davis  and  T.  P.  Shouts.  New  York 
city,  and  L.  F.  Day  and  George  W.  Seevers  of 
Minneapolis,   Minn. 

Kansas. 

-\ccording  to  the  budget  of  the  .\tchison, 
lopeka  &  Sante  Fe  Rv.,  for  tlie  two  coming 
fiscal  years,  1911  and  1912,  the  sum  to  be  ex- 
pended during  that  period,  all  on  new  work, 
IS  about  $(i6..500.6(U.  This  money  will  be  de- 
voted not  to  new  lines,  but  to  improvements 
of  those  already  built.  The  sum  allotted  as 
™'  "ws :  Rights-of-way  and  station  grounds. 
$l..4-_4.iMiii ;  grade  revision  and  lessening  curves, 
$-i.4o-i.OUO;  terminal  yards.  $1,317,000:  tracks, 
$2.2.']2.000  :  second  tracks,  $1.5.(i2T.00O  ;  bridges. 
$3.-lS,><,(liiO;  track  elevation.  $3,304,000;  station 
building.  $4,68.5,000;  shops,  $2,379,000;  signals 
blocks,  etc.,  $2,01)4,000;  new  rails,  $ii,847,000 ; 
docks  and  wharves.  $1,4-50,000;  road  bed  work. 

$1.II00,(MIII. 

The  stockholders  of  the  Atchison  Railwav. 
Light  &  Power  Company,  of  .Atchison.  Kaii.. 
nave  authorized  an  increase  of  the  capital  stock 
from  $900,0(10  to  $1,500,000.  The  stock  is  to 
be  sold  and  the  monev  thus  derived  is  to  be 
used  lor  improvements  and  e.xtension.  The 
ronipany  was  recentlv  purchased  bv  the  Mc- 
Kmlev  syndicate,  controlling  the  Illinois  Trac- 
tion Sxstem. 

A  C.  Wheeler.  Garden  City,  Kan.,  has  begun 
work  on  his  sub-contract  for  the  grading  of  a 
railroad  from  Westmoreland,  Kan.,  to  a  con- 


nection wiUi  the  Union  Pacific.  Cooii  &  Co., 
Omaha,  Neb.,  have  the  general  contract  for 
this  line,  to  include  the  grading,  bridge  work, 
railroad  ties,  etc. 

Eiigiiiecrs  are  now  at  work  surveying  the 
proposed  line  of  the  Southwestern,  Kansas  ■& 
Colorado,  wdiich  when  complete;!  will  connect 
Wichita  with  the  coal  fields  of  Northern  New 
-Mexico  and  Southern  Colorado,  and  will  be 
approximately  3.5il  miles  in  len,.,!;tli.  It 
will  be  run  directly  west  fom  Anthony 
to  Kiowa  to  Hardtner  and  cross  the 
Santa  Fe  near  Englewood.  From  K:nglewood 
the  route  of  the  road  will  depend  on  the  bids 
made  by  Fowler.  Mead  and  Plains  for  the 
road.  From  here  the  balance  of  the  route  will 
depend  on  the  bids  made  by  Grav  and  Mead 
counties,  Haskell  and  Seward  counties,  Grant 
and  Stevens  counties,  and  Stanton  and  .Morton 
counties.  If  the  road  follows  the  southern  tier 
of  counties  it  will  run  on  an  average  of  six 
miles  north  of  the  Oklahoma  state  line.  A.  A. 
White,  the  promoter,  has  been  appointed  gen- 
eral manager  and  E.  H.  Kurd  of  Clearwater 
has  been  appointed  attornev.  This  cmnpanv  is 
capitalized  for  $1,000,000  and  considerable'  of 
the  stock  has  already  been  disposed  of.  The 
following  directors  have  been  appointed  to 
serve  the  first  year :  W.  S.  Richardson,  .Aetna, 
Kan. ;  J.  C.  Lewis.  Coldwater,  Kan. ;  Joe 
Thomas,  Coldwater,  Kan. ;  Jacob  Kurz,  Aetna ; 
R.  W.  Scott,  .Aetna;  .\.  A.  White.  Hardtner; 
E.  G.  Tharp,  Protection ;  M.  C.  Campbell, 
Wichita;  E.  H.  Hurd,  Coldwater;  \V.  V.  Jack- 
son, Coldwater.  The  road  will  be  controlled 
altc,gether  by  local  men  and  no  Eastern  capi- 
tal will  be  used  in  its  construction. 

Kentucky. 

The  Ohio  ,&  Kentucky  Ry.,  M.  L.  Conlev. 
General  Manager.  Cannel  City,  Ky..  now  oper- 
ating 27  miles  of  line  from  Jackson,  Ky..  to 
Cannel  City,  is  reported  to  be  planning  an 
extension  to  the  coal  fields  in  the  mountain 
regions  of  eastern  Kentucky. 

The  Cincinnati.  Louisville.  Lexington  & 
Maysville  Traction  Co..  which  projects  a  57- 
mile  line  from  Covington,  Ky..  to  Owenton. 
K\-.,  via  Dry  Ridge.  Ky..  has  completed  sur- 
veys and  expects  to  let  construction  contracts 
soon.  The  Reliance  Engineering  Co.,  Cin- 
cinnati, O.,  is  Chief  Engineer,  and  W.  T.  S. 
Blackburn,  Dry  Ridge,  Ky.,  is  President. 

Following  the  exclusive  announcement  made 
by  us  last  week  of  the  work  to  be  let  by  the 
L.  S:  N.  R.  R.  on  Oct.  12  for  811  miles  of  hew 
road  from  Jackson,  to  Whitesburg.  Ky..  we 
list  below  the  quantities  which  will  be  em- 
braced in  the  contract ; 

Exc)vation.    cu.    yds 1.632.877 

Bridge   masonry,    cu.    yds 10.620 

Culvert    mas.onr.v.     cu.    vds 16.536 

Pile    work.    lin.    ft ". -'0  660 

Trestle    timber.    B.    M 250'0OO 

Rip    rap.    cu.    yds 2  60(; 

Tunnels,     lin.     ft 6.195 

Clearing,     acres 'i:iO 

Grubliing,    acres    11 

Concrete,    cu.    yds 370 

Steel   in   bridges,    lbs. 750.000 

Steel    in   concrete,    lbs 26.670 

12-in.    ballast   pipe.    lin.    ft 468 

It  is  interesting  to  note  that  the  L.  &  N.  engi- 
neers do  not  indicate  that  there  will  be  any 
rock,  either  loose  or  solid.  The  price  of  exca- 
vation, therefore,  will  have  to  include  rock 
should  any  be  found.  The  .successful  con- 
tractor must  furnish  bond  in  amount  of  2o 
per  cent  on  the  contract. 

Louisiana. 

Louis  J.  Simons,  of  Houston,  Tex.,  has  pur- 
chased rails  and  ties  for  a  spur  railroad  to  be 
built  from  the  town  of  Vinton,  four  miles 
south  to  the  oil  fields. 

.A  communication  has  been  addressed  to  the 
officials  of  twelve  southern  railroads,  and  to 
the  commercial  organizations  of  Toledo.  Cin-  ' 
cinnati.  Chicago,  Nashville.  Memphis,  Mobile, 
New  Orleans,  and  other  cities  of  the  -South 
and  Middle  West  as  a  preliminary  step  look- 
ing towards  the  consolidation  of  enough  of 
these  roads  and  constructing  the  necessary 
links  to  complete  a  srreat  trunk  line  extending 
from  the  Great  Lakes  to  the  Gulf  of  Mexico. 
It  is  said  that  Eastern  capitalists  stand 
ready  to  furnish  $i!.000,000  for  the  project.  It 
is  also  stated  that  the  Somerset,  Corbin  & 
Cumberland  Construction  Co.,  recently  or- 
ganized at  Somerset,  Ky.,  was  for  the  purpose  of 


beginning  the  first  link  from  Somerset  to  Cor- 
bin, Ky.  J.  M.  Ross,  Somerset,  Ky.,  is  a 
leader  in  the  niovenieiit. 

Surveys  have  been  completed  beyond  Jones- 
ville.  La.,  for  the  proposed  line  which  is  to 
be  an  extension  of  the  Louisiana  &  Arkansas 
Railroad  from  Jena  to  Vidalia,  La. 

'The  New  Orleans.  .Xorlli-Eastem  R.  R. 
(Queen  &  Crescent)  has  had  surveys  made  for 
a  line  from  the  Great  Northern  Ry's  track,  at 
.-Audubon,  to  run  into  Covington. 

Massachusetts. 

Surveys  have  been  made  for  an  extension 
of  the  .Milford  &  L'xbridge  Street  Ry..  Walter 
L.  -Adams.  .Manager.  .Milford,  Mass.,  from  Ux-' 
bridge  to  Whitinsville  and  East  Douglas  and 
.Manchaug,  a  distance  of  11  miles.  The  pre- 
liminary estimate  of  co.st  is  about  $10,000  per 
mile. 

The  City  Council  of  Taunton,  Mass.,  has 
granted  the  Old  Colony  Street  Railway  Co.  per- 
inission  to  extend  its  tracks  on  West  Water 
Street  from  the  Weir  Stove  Co.,  to  the  White- 
Warner  factory. 

The  directors  of  the  Boston  &  Maine  R.  R.. 
J.  P.  Snow,  chief  engineer,  Boston,  Mass.,  have 
appropriated  approximately  $10,000,000  for  new 
equipment  and  improvement.  .About  one-third 
of  tins  sum  represents  the  amount  to  be  used 
for  equipment  and  the  larger  part  of  this  will 
be  expended  for  new  passenger  coaches,  al- 
though a  portion  will  go  toward  passenger  and 
freight    locomotives. 

The  Hampden  R.  R.  Co.,  which  proposes  the 
construction  of  a  30-miIe  line,  has  secured  its 
certificate  of  necessity  and  convenience.  As 
proposed  the  line  will  extend  from  Bondsville, 
Mass.,  to  Springfield,  with  a  branch  to  Holy- 
oke.  The  estimated  cost  is  $100,000  per  mile. 
Ralph  D.  Gillett,  Westfield,  Mass.,  is  Presi- 
dent. Fred  T.  Ley,  a  contractor  of  Spring- 
field, Mass,  is  one  of  the  directors. 

Michigan. 
The  Michigan  United  Rys.  Co.,  Lansing, 
Mich.,  is  planning  to  improve  its  system  at 
Kalamazoo,  by  double-tracking  North  Burdick 
Street  from  Main  Street  to  the  Michigan 
Central  Railway  tracks  and  installing  a  turn- 
out on  Michigan  Avenue  between  Main  and 
-Academy  Streets. 

Work  has  been  resumed  on  the  extension 
of  the  Detroit  Terminal  R.  R.,  at  Detroit, 
over  the  D.  O.  &  .\I.  Tracks  to  a  junction  with 
the  Pere  Manpiette  tracks.  The  line  is  con- 
trolled by  the  Grand  Trunk  and  the  Michigan 
Central  and  will  add  much  territory  to  the 
available  factory  sites  of  the  city.  The  line 
will  run  just  north  of  the  new' Woodward- 
avenue  power  house  of  the  Detroit  L'nite<l 
Rys. 

The  Pere  Marquette  R.  R.  has  been  making 
a  number  of  improvements  to  its  line  between 
Lansing  and  'Trowbridge,  preparatory  to  the 
improvements  that  will  later  be  made' through 
Lansing  to  North  Lansing.  The  company  in- 
tends to  erect  a  new  warehouse  west  of  the 
present  structure  on  Shiawassee  Street,  and 
also  proposes  a  double  track  from  near  the 
cold  storage  plant  in  the  south  part  of  the  city 
to  its  yard  limits  in  the  north  end  of  Lansing. 

'Tracking  laying  on  the  Lansing-Owosso  elec- 
tric line  has  been  completed  from  Morrice 
nearly  into  the  city  of  Owosso.  and  the  road 
is  now  being  ballasted.  The  construction  be- 
tween Shaftsburg  and  Haslett  has  been  some- 
what delayed  by  the  presence  of  sink  holes. 
'The  Northeastern  Construction  Co.,  Lansing. 
Mich.,  is  constructing  the  road. 

Double  tracking  on  the  Grand  Rapids  &• 
Indiana  R.  R.  is  being  rushed  and  the  line  has 
been  extended  to  Vine  St.  in  Kalamazoo, 
Mich.  The  north  yards  are  equipped  with 
enough  track  but  the  south  yards  have  always 
included  the  main  line  for  switchin.g;  this  will 
be  done  awav  with  when  the  double  track  is 
installed. 

Minnesota. 

Foley  Bros..  St.  Paul.  Minn.,  general  con- 
tractors for  the  extension  of  the  Canadian 
Northern  from  Virginia  to  Dnhtth,  now  have 
over  1.500  men  on  the  job.  The  contractors 
expect  to  work  in  both  earth  and  rock  the 
coming  winter.  Some  20  miles  of  track  will 
be  laid  at  the  Virginia  end  of  the  extension 
this    fall,    which    will    be   of   advantage   to   the 
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contractors  in  getting  in  supplies  and  material. 
The  St.  Paul  Railway  Promotion  Co.,  men- 
tioned in  our  last  issue,  has  placed  an  engineer- 
ing party  in  the  field  to  make  surveys  for  an 
electric  line  to  connect  St.  Paul  and  Mankato. 
The  party  will  work  east  from  Mankato, 
through  Eagle  Lake.  Madison,  Lake  Elysian 
and  Waterville  to  Faribault,  thence  north  to 
Farmington  and  to  the  Twin  Cities.  It  is  ex- 
pected that  it  will  take  two  months  to  lay  out 
the  route.  K.  Alexander,  of  St.  Paul,  Minn., 
is  in  charge  of  the  party.  Among  those  in- 
terested in  the  company  are :  W.  J.  Hoy.  of  the 
Hoy  Construction  Company,  of  St.  Paul ;  A. 
H.  Stem,  of  Reed  &  Steni,  architects;  L.  P. 
Ordway,  of  Crane  &  Ordway  and  Phil  Her- 
zog,  of  the  Herzog  Iron  Works. 

Good  progress  is  being  made  with  the  con- 
struction of  the  Minneapolis,  St.  Paul, 
Rochester  &  Dubuque  Traction  Co's.  line  be- 
tween Minneapolis  and  Northfield  and  it  is  ex- 
pected that  rails  between  the  two  places  will 
be  laid  this  fall.  The  grading  work  is  nearly 
completed  and  Moiser  &  Ennis,  the  contractors, 
expect  to  finish  this  up  by  Oct.  15.  It  is  prob- 
able that  work  will  be  started  next  on  the 
section  between  Northfield  and   Rochester. 

The   Canadian   Northern  R.   R..  is   reported 
to  be  considering  building  a  line  into  Hibbing 
to  connect  with  its  line  now  under  construction 
between  Virginia  and  Duluth. 
Mississippi. 

The  Mayor  and  Board  of  Aldermen  of  Bay 
St.  Louis  have  been  in  conference  with  J.  T. 
Jones,  Gulfport,  President  of  the  Gulfport  & 
Mississippi  Coast  Traction  Co.,  in  an  effort 
to  secure  the  extension  of  the  electric  railway 
across  the  Bay  of  St.  Louis,  into  the  city  of 
Bay  St.  Louis. 

William  Connell,  one  of  the  promoters  of 
the  Mississippi  Western  Railroad,  projected  to 
run  from  Natchez  to  Meridian,  was  in  Natchez 
recently  and  reported  that  it  is  very  likely  that 
a  Canadian  syndicate  will  handle  the  bonds  of 
the  road. 

Missouri. 

The  Savannah-St.  Joseph  Interurban  Ry. 
now  being  constructed  from  St.  Joseph  to 
Savannah,  may  be  extended  to  the  north.  J. 
H.  Van  Brunt,  St.  Joseph,  Mo.,  is  General 
Manager. 

The  City  Council  of  Jefferson  City,  has 
granted  a  franchise  to  the  Jefferson  City 
Bridge  &  Transfer  Co.,  for  building  a  street 
railway  in  that  city.  Col.  C.  W.  Thomas, 
Jefferson  City,  represented  the  company. 

St.  Louis  Items. 

BY   A.    B.    KOENIG. 

Last  Saturday  the  writer  was  taken  over 
the  new  Springfield  &  Jacksonville  Electric 
Line  that  is  now  being  built  between  Spring- 
field and  Jacksonville,  and  is  under  many  obli- 
gations to  O.  J.  Lucas,  the  president;  J.  H. 
McFarlin,  general  manager,  and  Paul  H.  Brad- 
ley, the  auditor  of  this  road,  who  made  his 
stay  in  Springfield  a  very  pleasant  one,  and 
one  that  will  long  be  remembered.  The  fol- 
lowing contractors  are  on  the  line,  all  piling  up 
big  estimates  and  making  rapid  progress  with 
their  work :  L.  A.  McCellend  has  his  outfit  at 
work  at  New  Berlin.  C.  H.  Hiller  is  near 
Springfield.  Otto  Schurtz  is  at  work  near  Old 
Berlin,  111.  Walter  Sinnott  is  at  Orleans.  Tim 
Crowley  is  finishing  up  two  and  a  half  miles 
of  work,  while  Wni.  Dankleff  is  moving  in 
quite  an  outfit.  They  expect  the  road  to  be  in 
operation  Jan.  1. 

According  to  Building  Commissioner  E.  C. 
Hamler's  report  for  September,  permits  were 
taken  out  for  the  construction  of  $119,550 
worth  of  new  buildings  in  East  St.  Louis 
from  Sept.  1  to  noon,  Saturday,  Oct.  1.  Most 
of  the  permits  were  for  residences.  The  total 
for  September  averages  nearly  $4,000  for  each 
day.  Commissioner  Hamler  believes  all  build- 
ing records  in  East  St.  Louis  will  be  broken 
during  October  and  November. 

Practically  all  of  the  land  needed  for  the 
wagon  and  railroad  approaches  to  the  free 
bridge  on  the  East  Side  authorized  to  be  con- 
demned in  a  bill  recently  passed  by  the  Mu- 
nicipal Assembly  in  special  session,  except 
that  owned  by  the  Southern  Ry.,  has  been 
purchased    direct    without    condemnation.      A 


bill  was  introduced  in  the  council  last  week 
by  Councilman  Schneiderhahn  authorizing  the 
payment  of  eighteen  sums  on  options  for  as 
many  pieces  of  land,  aggregating  $50,850. 
Eleven  of  the  parcels  of  land  are  in  the  line 
of  the  railroad  anproach  and  seven  are  on  the 
wagon  approach.  Maurice  V.  Joyce,  special 
counsel  for  the  city  on  the  East  Side,  was 
working  on  the  options  before  the  recent  ordi- 
nance was  asked  for,  but  was  not  sure  he 
would  get  it  all,  and  asked  for  ordinances 
covering  everything.  The  land  obtained  by 
the  purchase  is  at  a  good  price,  but  is  much 
less  than  was  demanded  by  some  of  the  land 
owners,  who  refused  to  give  options.  Joyce 
expressed  the  belief  that  prices  would  hardly 
have  been  lower  by  condemnation,  and  the 
time  required  to  get  the  land  will  be  saved. 
Almost  all  the  land  needed  except  that  throuc'.i 
the  property  of  the  Southern  Ry.,  now  has 
been  acquired  and  the  price  that  will  have  to 
be  paid  in  condemnation  for  the  balance  of  tlje 
land  needed  has  been  definitely  fixed.  The 
total  expenditure  so  far  for  land  on  the  East 
Side,  already  authorized,  is  a  little  more  than 
$95,000,  or  about  one-fourth  what  was  paid  for 
the  land  on  the  right  of  way  of  the  wagon 
approach  on  the  West  Side. 

The  annual  meeting  of  the  stockholders  of 
the  Cotton  Belt  (St.  Louis  Southwestern  R.  R. 
Co.)  was  held  last  Tuesday  at  the  St.  Louis  gen- 
eral offices,  President  Edwin  Gould  and  Vice 
President  Wm.H.  Taylor  came  from  New  York 
to  attend  the  meting.  The  election  of  the  di- 
rectors for  the  ensuing  year  resulted  as  fol- 
lows :  Edwin  Gould,  R.  M.  Gallaway,  Howard 
Gould,  Winslow  S.  Pierce,  Wm.  H.  Taylor, 
E.  T.  Jeffery  of  New  York,  F.  H.  Britton, 
Murray  Carleton.  Tom  Randolph  of  St.  Louis. 
The  directors  elected  the  following  officers : 
Edwin  Gould,  President;  F.  H.  Britton,  Vice 
President  and  General  Manager;  Wm.  H.  Tay- 
lor, Vice  President;  D.  H.  Morris,  Vice  Presi- 
dent, succeeding  N.  A.  Campbell ;  A.  J.  Trus- 
sell,  Secretary;  H.  L.  Utter,  Assistant  Secre- 
tary; G.  K.  Warner,  Treasurer  and  Assistant 
Secretary.  The  stockholders  formally  ratified 
the  action  of  the  directors  in  regard  to  the 
lease  of  the  Central  Arkansas  and  Eastern 
Railroad  and  the  purchase  of  the  Stephenville 
North  and  South  Texas  Railroad.  The  report, 
which  included  reference  to  the  St.  Louis 
freight  terminal  and  the  proprietary  interest 
of  the  Cotton  Belt  in  the  St.  Louis  Terminal 
Association,  was  approved  by  the  stockhold- 
ers. 

Mike  Conroy  has  some  team  work  suitable 
for  small  outfits  to  let  at  Godfrey,  111. 

Big  Jack  McCaughey,  of  McCaughey  Bros., 
informs  us  that  they  have  three  machines  idle 
that  they  can  put  on  work  at  once.  Address 
them  34-55  Magnolia  avenue,  Chicago,  111. 

Dick  Ryan  is  at  work  on  the  Alton  &  Jersey- 
ville  Electric  Line  near  Alton,  111. 

Rust  &  Swift  are  starting  on  their  shore 
protection  contract  on  the  Mississippi  river 
north  of  here. 

McCann  Bros,  are  still  at  Bridgeport,  111. 
They  report  their  work  getting  along  nicely. 
The  J.  A.  Ware  Construction  Co.,  Houser 
Bldg.,  St.  Louis,  Mo.,  have  a  nice  piece  of 
rock  work  on  the  Missouri-Pacific  R.  R.,  in 
Missouri,  to  let. 

The  Board  of  Public  Improvements  of  St. 
Louis  caused  the  following  street,  alley,  side- 
walk and  sprinkling  ordinances  to  be  intro- 
duced in  the  Municipal  Assembly.  The  sprin- 
kling bill  increases  the  street  mileage  to  be 
sprinkled  to  589  miles,  or  ten  more  than  last 
year,  and  the  estimated  cost  to  $294,750.  It  is 
from  Feb.  1,  1911,  to  Feb.  1.  1912.  The  im- 
provements are :  Ordinance  to  open  east  and 
west  alley  between  Hamilton,  Hodiamont, 
Clemens  and  Gates  avenues ;  ordinance  to  onen 
Schiller  place,  now  a  private  street,  from  Mor- 
gan Ford  road  to  "Eder  place."  Sidewalks : 
Page,  from  Hamilton  to  western  city  limits; 
Ridge,  Hamilton  to  Hodiamont ;  Romaine, 
■  Goodfellow  to  Hamilton ;  Von  Versen,  LInion 
to  Belt,  south  side;  Burd,  Minerva  to  Ridge; 
Burd,  Ridge  to  Wells;  Burd,  Wells  to  Easton; 
Catalpa,  Maple  to  469  feet  south ;  Garfield, 
Clara  to  Goodfellow;  Harris,  Carter  to  Rosa- 
lie ;  Lexington,  Newstead  to  Tavlor ;  Leduc, 
Marcus  to  Euclid ;  Marcus.  Bell  to  Cook ;  Mi- 
nerva, Arlington  to  Hodiamont;  Montclair, 
Ridge  to  Wells  ;  Newhouse,  Florissant  to  Vest ; 


Paris,  Ashland  to  Natural  Bridge  Road;  Pen- 
dleton, Easton  to  Kennerly;  Sacramento,  Tur- 
ner to  Newstead,  south  side;  Sacramento,  Tur- 
ner to  Newstead,  north  side ;  Sarah,  Labadie 
to  Ashland ;  Spalding,  King's  Highway  to 
Union ;  Suburban,  Hodiamont  to  western  city 
limits  ;  Twenty-second,  Palm  to  Mallinckrodt ; 
Von  Cersen,  Hamilton  to  Hodiamont;  Wame, 
Zealand  to  Conde,  south  side. 

Montana. 

Engineers  of  the  Chicago,  Milwaukee  &  St. 
Paul  who  have  been  running  lines  for  the  con- 
struction of  the  extension  from  Lewiston, 
Mont.,  to  Great  Falls  have  caught  up  to  the 
Arro  Creek  Party  and  have  been  called  in 
until  the  latter  finishes  cross  sectioning  that 
district. 

The  Nebraska  Traction  &  Power  Co.,  R.  H. 
Oliver,  Chief  Engineer,  Ralston,  Neb.,  now 
operating  a  line  between  South  Omaha  and 
Ralston,  is  considering  securing  an  entrance 
to  Lincoln  and  terminals  in  that  city  bv  ac- 
quiring the  line  from  Lincoln  to  Bethany 
Heights,  a  few  miles  out  of  Lincoln. 

The  Chicago,  Rock  Island  &  Pacific  and  the 
Lincoln  Traction  Co.  are  to  install  a  switch 
at  the  crossing  on  the  College  View  line  at 
Lincoln,  Neb.,  at  a  cost  of  about  $10,000. 

New  Mexico. 

V.  R.  Kenney,  Roswell,  N.  Mex.,  is  to  make 
surveys  for  the  proposed  railroad  from  Ros- 
well to  Tucumcari.  Reports  from  Roswell 
state  that  the  company  has  sold  the  bonds  nec- 
essary for  the  construction  of  the  road.  E.  L. 
Bedell,  Roswell,  N.  Mex.,  is  local  representa- 
tive. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  is 
reported  to  be  negotiating  for  the  purchase  of 
the  St.  Louis,  Rocky  Alountain  Pacific  Ry., 
a  106  mile  line.  Officials  of  the  Santa  Fe 
were  recently  in  Raton,  N.  Mex.,  in  conference 
with  the  officials  of  the  St.  Louis  &  Rocky 
Mountain,  and  later  they  went  to  the  Taos 
Valley  by  auto  with  a  view  it  is  reported  of 
looking  over  the  ground  with  the  idea  of  mak- 
ing an  extension  of  the  Rocky  Mountain  road 
from  its  present  terminus  at  Cimarron.  N. 
Mex.,  to  the  rich  Taos  region,  now  without  an 
outlet. 

New  York. 

The  Schnectady  Ry.  Co.,  of  Schnectady,  has 
applied  to  the  City  Council  of  that  city  for 
franchises  for  the  laying  of  tracks  in  Smith 
Street,  from  South  Center  Street  to  Veeder 
Avenue,  along  Veeder  .A.venue  to  Albany 
Street,  also  through  Lafayette  Street  from 
Smith  Street  across  State  Street  to  connect 
with  the  present  tracks  in  Lafayette  Street 
north  of  State  Street. 

A  syndicate  of  trolley  promoters  has  assured 
the  Board  of  Trade  of  Wilson,  a  town  near 
Rochester,  that  a  railway  will  be  constructed 
from  the  Rome,  Watertown  &  Ogdensburg  R. 
R.,  to  the  park  at  Wilson,  on  Lake  Ontario. 

The  Buffalo,  Rochester  &  Pittsburg  Ry.  is 
planning  improvements  for  its  terminals  at 
Rochester.  The  work  will  involve  the  expendi- 
ture of  about  $.300,000  and  will  include  the  re- 
modeling of  the  passenger  station  and  grounds. 

Public  Service  Commission  has  approved  the 
exercise  of  franchises  granted  by  the  city  of 
.'\uburn  to  the  Auburn  &  Syracuse  Electric 
R.  R.  Co.,  to  double  track  East  Genesee  St. 
east  of  the  present  terminus  of  the  tracks  near 
the  intersection  of  Seward  Ave.  to  the  east  cor- 
poration line  of  the  city:  also  to  double  track 
E.  Genesee  St.  between  the  easterly  end  of  the 
present  double  track  west  of  Fulton  St.  and 
the  intersection  of  E.  Genesee  St.  and  Seward 
Ave. 

We  are  advised  that  the  plans  of  the  Long 
Island  R.  R.  for  the  elimination  of  all  grade 
crossings  on  the  Flushing  main  line,  between 
Broadway  and  Flushing,  have  not  as  yet  been 
approved  bv  the  State  Board  of  Public  Serv- 
ice. The  estimated  cost  is  $1,077,000,  and  ten 
miles  will  probably  be  taken  care  of  by  the 
company  forces.  J.  R.  Savage,  Jamaica,  N. 
Y.,  is  Ciiief  Engineer  of  the  Long  Island  R.  R 
North  Carolina. 

At  the  end  of  September  practically  one  half 
of  the  90  miles  of  line  of  the  Winston- Salem 
Southbound  R.  R.  had  been  completed  and  the 
rails    laid.     Most   of   the    contractors   on  that 
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)ortion  of  the  line  in  Anson  County  will  com- 
)lete  their  work  this  month,  and  it  is  expected 
hat  the  road  will  be  in  such  shape  that  the 
irst  through  trains  can  be  run  by  Dec.  1. 

The  Seaboard  Air  Line  K.  R.,  is  reported  to 
)e  considering  extending  its  line  from  Ruther- 
ordton  to  Asheville.  The  company  is  said  to 
lave  had  several  engineering  corps  in  the  field 
coking  over  the  country,  and  getting  data  on 
I  line  which  would  connect  Asheville  with 
iutlierfordtoii  and  then  run  10  the  seacoasl  at 
A'ilmington. 

The  Council  of  State  at  Raleigh  has  been 
:onsidering  the  matter  of  allowing  the  State 
lonvicts  to  grade  the  extension  of  the  Lake 
klattamuskeet  Railway  from  Belhaven  to 
Vashington,  twenty-five  miles.  The  original 
ontract  was  for  the  convicts  to  grade  this 
oad  from  Fairfield  to  Belhaven,  and  this  work 
*  now  done. 

Yancey  County  lias  voted  a  $100,000  bond 
isuc  to  be  applied  toward  the  construction  of 
he  Black  Mountain  Ry..  which  is  to  connect 
fith  the  Carolina.  Clinchfield  &  Ohio  at 
ironkfield,  N.  C.  The  Black  Mountain  Ry. 
^as  projected  many  years  ago,  and  some  grad- 
iig  was  done  on  it.  The  new  line  will  follow 
he  old  route,  where  the  grading  was  done,  and 
urther  on  for  20  miles  into  the  Black  Moun- 
ain  section.  It  is  stated  that  construction 
rork  on  the  new  railroad  will  commence  as 
oon  as  tlie  necessary  preparations  are  com- 
leted.  It  will  probably  be  opened  to  traffic 
uring  1911. 

North  Dakota. 

Ira  Prenty  has  shipped  his  grading  outfit 
rom  the  Pingree- Wilton  line  to  Jamestown, 
I.  Dak.,  and  has  placed  it  at  work  on  the 
onstruction  of  the  Midland  Continental  R.  R. 
t  will  remain  at  work  on  this  line  until  the 
'eather  prevents.  Most  of  the  grading  on  the 
'ingree-Wilton  line  has  been  completed,  ex- 
ept  a  few  small  strips  on  which  the  con- 
-actors  are  yet  working.  As  soon  as  they  are 
Trough  it  is  understood  that  they  expect  to 
jke  up  work  on  the  Midland  Continental, 
'he  increased  force  at  work  on  that  road  gives 
romise  of  the  practical  completion  of  the  grad- 
ig  this  fall  in  time  for  the  laying  of  the  rails. 

Practically  all  grading  work  on  the  Pingree- 
k''iIton  extension  of  the  Northern  Pacific  R.  R. 
1  North  Dakota  has  been  finished,  only  a  few 
lort  stretches  remaining,  which  will  be  cared 
)r  within  the  next  month.  It  is  expected  that 
:eel  laying  will  be  commenced  this  fall  and 
lat  by  a  year  from  then  the  line  will  be  in 
peration. 

Ohio. 

As  previously  noted  in  these  columns,  Jones 
ros.,  Harrison  Bldg.,  Cincinnati,  O.,  have 
;en  awarded  the  contract  for  constructing  the 
righton  Yards  at  Brighton  Station,  Cincin- 
iti,  O.,  for  the  Chesapeake  &  Ohio  Ry.,  of 
idiana.  This  contract  includes  600,000  cu. 
is.  of  earth  excavation  and  600,000  cu.  yds. 
:  embankment. 

No  definite  action  has  been  taken  to  elimi- 
ite  grade  crossings  in  the  city  of  Dayton, 
tcepting  the  preparation  of  plans.  It  is  im- 
)ssible  to  state  when  the  matter  will  be  taken 
)  again,  as  the  City  of  Dayton  is  unable  to 
sue  bonds  for  the  purpose  at  this  time.  F.  J. 
dlarius  is  City  Engineer. 
According  to  an  address  delivered  before 
e  Cleveland  Engineering  Society  by  Robert 
offman.  City  Engineer  of  Cleveland,  the  total 
im  to  be  expended  in  connection  with  grade 
ossing  elimination  in  Cleveland,  including 
e  cost  to  the  railroads,  will  amount  to  more 
an  $20,000,000.  The  146  grade  crossings  re- 
aining  in  the  city  are  divided  as  follows : 
:nnsylvania,  29;  Lake  Shore,  13;  Erie,  17; 
ickel  Plate,  42;  Big  Four,  12;  B.  &  O.,  8; 
'heeling  &  Lake  Erie,  23 :  Newburg  &  South 
lore.  2. 

Council  committees  on  harbors  and  wharves 
id  steam  railways,  of  Cleveland,  have  voted 
approve  the  franchise  granting  the  Pennsyl- 
nia  R.  R.  the  right  to  extend  its  tracks  along 
e  foot  of  W.  54th  Street  and  beneath  the 
ike  Shore  bridge,  thereby  giving  it  direct 
cess  to  its  new  $3,000,000  ore  docks  now  11 
ocess  of  construction. 


Oklahoma. 

Citizens  of  Sulphur  have  promised  to  grant 
a  franchise  for  a  street  railway.  According 
to  the  terms  of  the  proposed  franchise  the 
street  railway  from  Bromide  Springs  in  Piatt 
National  Park  to  the  Artesian  Hotel  is  to  he 
completed  by  Dec.  1.  .\  line  will  be  built  out 
to  Ramsey's  Lake  and  to  the  new  ball  park 
northeast  of  the  city,  also  out  to  .Antelope  and 
Buffalo  Springs  in  Piatt  National  Park,  via 
the  Oklahoma  School  for  the  Deaf. 

J.  H,  Johnston,  Manager  of  the  Chamber  of 
Commerce  of  Oklahoma  City,  has  submitted  a 
plan  to  that  organization  looking  to  the  im- 
mediate construction  of  the  Denver,  Kingfisher 
&  Gulf  R.  R.  As  outlined,  it  will  provide  for 
the  immediate  construction  of  the  line  from 
Oklahoma  City  through  Piedmont,  Kingfisher, 
Fairview  and  thence  northwest  toward  Den- 
ver. The  Chamber  of  Commerce  has  recom- 
mended the  paying  of  a  bonus  of  $100,000.  F. 
C.  Aunder  and  D.  J.  Cunningham  of  Kin  - 
fisher  are  promoters  of  the  road. 

The  Northwest  Motor  Co.,  of  Oklahoma 
City,  has  been  incorporated  with  a  capital 
stock  of  $100,000.  The  incorporators  are  L. 
P.  Weiss,  Charles  E.  Sockler,  C.  P.  Weich- 
miler,  Earl  Worl  and  C.  M.  Flickinger,  all  of 
Kingfisher,  Okla.  The  company  proposes  to 
promote  the  building  of  railroads  for  opera- 
tion by  the  motor  car  system,  instead  of  the 
trolley  system. 

Village  of  Allen  in  Pontotoc  County,  Okla.. 
has  offered  the  Missouri,  Oklahoma  &  Gulf 
R.  R.  a  $15,000  cash  bonus  for  the  establi.sh- 
ment  of  a  passenger  and  freight  division  there. 
The  company  is  also  offered  free  right  of  way 
and  water  for  five  years. 

Oregon. 

The  Mount  Hood  Ry.  Co.,  mentioned  in  our 
last  issue  as  having  awarded  grading  contracts, 
has  moved  its  offices  to  the  Commercial  Block, 
2nd  and  Washington  Streets,  Portland,  Ore. 

Good  progress  is  being  made  with  the  exten- 
sion of  the  line  of  the  United  Rys.  Co.,  of 
Portland,  toward  Tillamook,  and  the  track 
will  probable  be  completed  to  Banks  by  Nov. 
1.5.  This  will  complete  the  extension  for  a  dis- 
tance of  29  miles  from  Portland,  with  the  ex- 
ception of  the  Cornelius  tunnel,  but  cars  will 
be  operated  on  a  temporary  track  over  the 
summit  of  Cornelius  Gap  until  the  bore  is 
through  the  hill.  During  August  the  tunnel 
work  advanced  431  feet,  and  if  the  present 
rate  of  progress  is  continued  the  tunnel  will  he 
completed  by  Mar.  1.  Rails  will  be  laid  to 
Glencoe,  or  North  Plains,  as  the  place  is  now 
named,  by  Oct.  15.  Ballasting  of  track  from 
Burlington  to  the  tunnel  was  completed  the 
latter  part  of  September,  with  the  exception  of 
two  light  fills,,  and  work  was  then  in  progress 
ballasting  between  Burlington  and  Linnton. 

The  Lane  County  Asset  Co.,  Eugene,  Ore., 
has  completed  its  survey  on  the  Eugene-Coos 
Bay  R.  R.  to  Glenada.  The  distance  is  61  miles 
and  the  permanent  location  will  reduce  the  dis- 
tance to  less  than  60  miles. 

Pennsylvania. 

The  City  Council  of  Wilkesbarre  has  revived 
the  question  of  the  elimination  of  all  grade 
crossings  in  the  city  and  eft'orts  are  being  made 
to  ascertain  definitely  the  position  of  the  rail- 
roads entering  the  city.  Wilkesbarre  is  willing 
to  spend  $1,000,000  as  its  share  of  the  improve- 
ment. 

Definite  steps  for  the  construction  of  the 
projected  Johnstown  &  Altoona  Street  rail- 
way will  probably  be  taken  shortly  after  the 
election  in  November.  N.  W.  Storey, 
Johnstown,  Pa.,  is  one  of  the  promoters. 

The  Chambersburg  &  Western  Traction  Co. 
has  completed  survevs  for  its  projected  T/2 
mile  line  from  Chambersburg  to  St.  Thomas, 
and  has  secured  $100,000  of  capital  for  con- 
struction purposes.  It  has  not  been  decided 
when  construction  contracts  will  be  let.  R.  M. 
Ramsey,   Chambersburg,   Pa.,   is  President. 

Surveys  have  been  comoleted  for  the  recon- 
struction of  the  main  line  of  the  Delaware, 
Lackawanna  &  Western  R.  R.  between  Clarks 
Summit  and  Hallstead.  It  is  stated  that  two 
separate  plans  were  submitted  to  the  president 
of  the  road.  One  of  these  plans  provided  for 
the  expenditure  of  $9,000,000,  and  the  other 
provided    for    an    expenditure    of   $12,000,000 


The  principal  features  of  the  improvement 
will  be  the  straightening  of  the  road  by  the 
elimination  of  curvature,  the  reduction  of 
grades  running  all  the  way  from  20  to  60 
feet  to  the  mile,  and  the  abolishment  of  every 
grade  crossing  between  Clark's  Summit  and 
two  miles  west  of  Hallstead. 

The  Buffalo,  Rochester  &  Pittsburg  Ry.,  E. 
F.  Robinson,  Chief  Engineer,  Rochester,  N. 
v.,  which  some  time  ago  acquired  the  silver 
Lake  Line  extending  from  Silver  Springs  to 
Perry  along  the  shores  of  Silver  Lake  in 
VV'yoming  County,  is  to  improve  the  road  bed 
of  that  line. 

The  .'\merican  Railways  Co.,  Philadelphia, 
Pa.,  has  decided  to  build  extensions  to  its  lines 
in  Altoona,  through  the  Third  and  Fifth  wards 
in  that  city. 

Thomas  D.  Casale,  Williamsport,  Pa.,  has 
been  awarded  the  contract  for  building  a  piece 
(if  tram  road  in  the  Knck  Run  District,  near 
Ralston,  for  the  Central  Pennsylvania  Lumber 
Co.  He  is  also  constructing  an  extension  of 
seven  miles  to  the  Mina  railroad  on  Sartwell 
Creek,  starting  from  Burtville,  Potter  county. 

Night  and  day  gangs  are  being  worked  on 
the  extension  of  the  Western  Maryland  R.  R. 
from  Cumberland,  Md.,  to  Connellsville,  Pa. 
At  the  beginning  of  October  there  were  3,569 
men,  408  animals,  28  steam  shovels  and  56 
dinkies  being  used  on  the  work. 

South  Carolina. 

fhe  Brandiville  &  Bowman  R.  R.  Co.,  now 
■jperating  13  miles  of  line,  is  considering  ex- 
tending its  line  to  the  Edisto  River.  Samuel 
Dibble.  Bowman,  ,S.  C,  is  President, 

South  Dakota. 

A  charter  has  been  granted  the  .  Duluth, 
Pierre  &  Black  Hills  Ry  Co.  to  construct  a 
line  124  miles  long  extending  from  Pierre  to 
.\berdeen  and  estimated  to  cost  $5,500,000. 
The  headquarters  of  the  company  are  at 
Pierre,  S.  Dak.,  and  the  directors  are  George 
W.  Seever,  S.  W.  G.  Bierd,  C.  P.  Foote,  Min- 
neapolis ;  Charles  DeLand  and  John  I.  Newell, 
Pierre.  This  is  to  be  the  extension  of  the 
Minneapolis  &  St.  Louis  R.  R.,  W.  D.  Taylor, 
Chief  Engineer.  .At  a  recent  meeting  of  the 
officials  an  agreement  was  reached  whereby 
construction  work  would  be  started  soon  on 
a  line  from  that  city  to  Aberdeen  over  an 
old  grade,  which  was  built  in  the  past  by  the 
city  of  Pierre.  Wilson  Bros.,  according  to  re- 
ports from  Aberdeen,  S.  Dak.,  has  been  award- 
ed the  contract. 

Tennessee. 

.\rrangements  'are  being  made  for  building 
an  electric  railway  from  Nashville  to  Galla- 
tin, Tenn.,  a  distance  of  27  miles  from  they 
first  division.  The  promoters  will  not  take 
up  construction  matters  before  spring,  but  are 
now  about  ready  for  surveys  and  securing 
right  of  way  grants.  H.  H.  Mayberry,  Frank- 
lin, Tenn.,  is   the  promoter. 

Texas. 

Claude  V.  Birkhead  and  associates,  of  San 
.\ntonio,  Tex.,  holders  of  a  franchise  for  a 
street  railway  at  .Austin,  have  filed  a  $20,000 
bond  with  the  city.  Construction  work  on  the 
line  to  South  .Austin  has  already  been  started. 

The  citizens  of  Yoakum  have  accepted  the 
proposition  made  by  L.  E.  Walker,  President 
of  the  Quanah,  Seymour,  Dublin  &  Rockport 
Ry.  Co.,  to  bring  that  road  to  Yoakum.  The 
proposition  submitted  is  for  the  citizens  to 
purchase  $.50,000  of  the  capital  stock  and  $50,- 
000  of  the  5  per  cent  bonds  and  to  secure  the 
right  of  way  through  DeWitt  County  and  fur- 
nish grounds  for  depots  and  terminals.  It  is 
contemplated  to  use  the  old  Guadalupe  Valley 
roadbed  which  is  already  graded  from  Yoakum 
to   Victoria. 

The  Wichita  Falls  &  Southern  R.  R  is  said 
to  have  decided  not  to  make  an  extension  to 
Fort  Worth  nor  to  undertake  any  further  con- 
struction work  in  Texas  at  this  time. 

Ground  was  broken  at  Provident  Citv  on 
Sept.  30  for  the  construction  of  the  Gulf  Coast 
&  Provident  City  R.  R.  This  road  is  to  be  about 
•59  miles  in  length,  running  north  from  a 
point  near  Glenflora,  and  thence  west  to  Hal- 
letsville  or  Yoakum.  The  short  line  will  have 
three  connections  with  other  roads  and  will 
penetrate  a  territory  50  miles  wide,  at  present 
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unserved  by  any  railroad.  It  lies  between  the 
Sap  and  the  Brownsville.  Carey  Shaw.  Hous- 
ton, Tex.,  is  a  director. 

An  agreement  has  been  reached  by  the 
.Mitchell-Pigg  Construction  Co.  and  the  nro- 
nioters  of  the  Gainesville-Bridgeport  Ry., 
whereby  the  construction  company  will .  take 
over  bonuses,  profiles,  etc.,  and  start  grading 
on  the  line  at  the  Gainesville  end  not  later 
than  December  1,  1910.  Eighteen  miles  of  the 
total  56  will  be  completed  by  October  1,  1911. 
Mitchell-Pigg  Co.  reports  grading  on  the  Chi- 
cago, Westerford  &  Brazos  Valley  Road  pro- 
gressing satisfactorily,  work  already  having 
been  pushed  to  Boonesville. 

Actual  construction  work  on  the  St.  Louis- 
Southwestern  (Cotton  Belt)  Ry.  extension 
from  Hamilton  to  Commanche,  Texas,  has  be- 
gun. It  is  said  that  about  350  teams  will  be 
employed  on  the  job.  Right  of  way  committee 
has  secured  deeds  to  all  the  right  of  way  ex- 
cept four  or  five  tracts  which  will  be  closed 
in  a  few  days.  W.  E.  Eaton,  Tyler,  Tfxas,  is 
Chief  Engineer  of  the  company. 

The  San  Augustine  &  Neches  River  Ry. 
has  filed  an  amendment  to  its  charter  extend- 
ing the  time  of  its  corporate  existence  25 
years.  Thist  road  was  chartered  to  construct 
a  line  from  San  Augustine,  Texas,  02  miles  to 
the  southward. 

Advices  from  Houston,  Tex.,  state  that  two 
new  railroads  are  scheduled  to  open  for  op- 
eration soon.  The  Southern  Pacific  Ry  com- 
pany's new  line  from  Lafayette,  La.,  north- 
east to  Port  Allen,  a  point  opposite  Baton 
Rouge,  which  has  been  under  construction  for 
a  number  of  years.  The  work  was  consider- 
ably delayed  in  overcoming  the  difficulties  en- 
countered in  crossing  the  Atchafalaya  River. 
The  other  line  is  the  55  mile  extension  of  the 
Santa  Fe  on  the  Pecos  and  Northern  l  exas 
from  the  Coleman-Lubbock,  southwest  to  La- 
Mesa  and  the  10  miles  section  of  the  Coleman 
cutoff  from  Lubbock  to  a  connection  with  the 
LaMesa  branch. 

A  proposition  has  been  submitted  the  busi- 
ness men  of  Lockhart,  Tex.,  by  President  L. 
E.  Walker  and  Chief  Engineer  Thomas  Moore 
of  the  Quanah,  Seymour,  Dublin  &  Rockport 
Rv.  Co.,  providing  for  the  sale  of  stocks  and 
bonds  to  carry  it  through  Caldwell  County. 
Survey  matters  were  gone  over  and  it  is  ex- 
pected that  the  officials  will  return  later  to 
try  and  close  the  deal.  Two  other  railroads 
have  been  chartered  in  Texas,  showing  Lock- 
hart  as  a  point  on  their  proposed  route. 

Map  of  the  proposed  extension  of  the 
Beaumont  &  Northern  R.  R.  from  Beaumont 
to  Waco,  Tex.,  has  been  published.  The  line 
as  planned  wnuld  form  a  cutoff  system 
from  tidewater  at  Port  .Xrtbur  into  the 
plains  country  of  Texas,  and  on  into  New 
Mexico  or  the  northwest,  if  desired.  It  would 
prevent  the  necessity  of  going  a  circuitous 
route,  over  several  lines  of  railroad,  in  order 
to  reach  Port  .Arthur  and  that  section,  as  is 
now  necessary.  Practically  this  past  of  the 
country  has  no  railroad  facilities  from  the 
plains  or  from  Waco,  owing  to  the  roundabout 
road  now  necessary  to  be  followed. 

Plans  for  the  construction  of  the  Palacios, 
San  .Antonio  &  Pecos  Valley  R.  R.  are  about 
completed  and  construction  work,  it  is  said, 
will  be  commenced  at  once  on  the  first  00  miles. 
The  entire  line  will  be  100  miles  in  length  and 
will,  accordiiii"  to  the  projected  route,  run 
from  Palacios  in  a  northerly  direction  to  Is- 
may,  Jackson  County,  where  it  will  cross  the 
St.  Louis,  Brownsville  and  Mexico  Railroad, 
and  it  is  then  to  extend  to  Edna  and  thence 
to  Ezzcll  in  Lavaca  County.  The  counties  to 
be  traversed  are  Matagorda,  Jackson,  Lavaca, 
DeWitt,  Gonzales,  Gaud.ilnpe,  Wilson,  Fayette, 
Bastrop.  Caldwell  and  Bexar.  The  home  office 
of  the  road  is  to  be  at  Palacios  and  the  work 
is  to  be  directed  from  that  end.  The  incor- 
porators are  J.  P.  Pierce,  'I'homas  H.  Bonner, 
S.  T.  Best,  11.  W.  Dean,  W.  11.  Brooks,  W.  S. 
Baldwin,  I).  I..  Stump,  Charles  Clayton,  D.  W. 
Grant  and  W.  S.  Bonner,  all  proniiueut  busi- 
ness men  of  Palacios  and  adjoining  country. 

The  stockholders  of  the  jiroposed  .\ransas 
Pass,  Rockpiu't  &  Corpus  Chrisli  Ry.,  have  or- 
ganized a  company  with  a  capital  stock  of 
$400,000  and  have'  elected  the  following  offi- 
cers and  directors:  President,  Walter  Reiffert ; 
R.    A.    Love,    first    vice   president ;    George   J. 


Schleicher,  second  vice  president ;  Paul  Dorn- 
blnth,  secretary ;  Lee  Joseph,  treasurer;  direc- 
tors, C.  G.  Breeden,  Lee  Joseph.  Love,  Schlei- 
cher, W.  Reiffert. 

Utah. 

The  Commercial  Club  of  Roxbury,  Utah, 
has  endorsed  a  proposition  for  the  construc- 
tion of  an  interurban  line  to  take  in  Roxbury 
and  St.  Anthony  and  all  towns  between.  Ihe 
proposition  proposes  that  $50,000  be  subscribed 
in  Fremont  County  for  the  project. 

Grading  work  is  now  under  way  for  the  Og- 
den  Rapid  Transit  Co.  cutoff  from  Harrisville 
to  Hot  Springs  on  the  Brigham  City  line. 
This  new  line  will  skirt  the  foothills  south  of 
Pleasant  View  and  will  do  away  with  the 
necessity  of  climbing  the  heavy  grade,  at  pres- 
ent encountered  on  the  Hot  Springs  line.  The 
cutoff  will  be  in  use  early  in  the  fall. 

The  Oregon  Short  Line,  according  to  re- 
ports from  Pocatello,  Idaho,  is  planning  to  re- 
arrange and  greatly  enlarge  the  yards  at  th^at 
city  and  to  extend  the  double  track  system  to 
Minidoka,  Idaho. 

The  Shattuck  &  Edinger  Construction  Co.,  of 
San  Francisco,  Cal.,  and  the  Utah  Construc- 
tion Co.,  of  Ugden,  Utah,  which  have  the  con- 
tracts for  the  construction  of  the  high  line  of 
the  Salt  Lake  R.  R.,  have  sublet  part  of  the 
work  to  the  Wasatch  and  Sumption  Construc- 
tion Companies.  At  Caliente  the  Utah  Con- 
struction Co.  has  built  store  houses  for  -ram 
and  food  for  both  man  and  beast,  as  well  as 
other  houses  for  tools,  construction  materials 
and  supplies.  Gangs  are  busy  making  tunnels, 
making  fills  and  grading.  Those  who  have 
been  over  the  ground  declare  the  work  will 
be  completed  a  month  before  the  specified 
time,  if  tlie  progress  being  maintained  at  the 
present   time   is  continued  through  the  winter. 

,\mong  the  improvements  proposed  for  next 
year  by  the  Oregon  Short  Line  Ry.  is  the 
double  tracking  of  the  system  between  Farm- 
ington  and  Ogden,  LItah,  completing  the  line 
from  Salt  Lake  to  Weber  capital.  William 
Ashton,  Salt  Lake  City,  Utah,  is  Chief  Engi- 
neer of  the  Railway. 

Virginia. 

.•\u  ordinance  is  before  the  City  Conncil  of 
Richmond,  Va.,  authorizing  a  change  in  the 
route  of  the  Richmond  &  Henrico  Ry.  from 
Marshall  and  31st  Street  to  the  Fulton  loop. 
The  original  franchise  was  granted  by  the 
council  in  1902.  If  the  new  route  is  granted 
there  will  be  two  grade  crossings,  one  over 
the  Government  road,  another  over  the  West 
F'oinl  branch  of  the  Southern  Railway. 

The  Norfolk  &  Western  Ry.,  J.  R.  Schick, 
Engineer  of  Construction,  Roanoke,  Va.,  is 
reported  to  have  taken  bids  for  constructinir  Id 
miles  of  extensions  on  the  Dry  Fork  and  Tug 
Fork  lines. 

.-\clyices  from  Salislniry,  Md.,  state  that 
double  tracking  on  the  New  York,  Philadelphia 
&  Norfolk  R.  R.  between  Delmar  and  Cape 
Charles  is  progressing  nicely  and  it  is  ex- 
pected to  have  the  work  completed  by  next 
summer.  Double  track  has  been  extended  un- 
til now  there  are  44  miles  of  double  track  in 
operation.  Large  concrete  culverts  have  re- 
Iilaced  the  wooden  bridges  at  King's  creek  and 
Princess  Anne,  and  several  smaller  ones  have 
been  put  in  at  other  places ;  large  repair  shops 
have  been  erected  at  Cape  Charles  and  are 
now  nearly  completed. 

The  Roancike  &  Mt.  Airy  Southern  Ry.  Co., 
recently  incorporated,  as  noted  in  these  col- 
umns, protects  a  100-mile  line  from  Roanoke, 
Va.,  to  Mt.  .Airy,  N.  C.  Surveys  have  not 
been  made  as  yet,  nor  has  the  capital  been 
secured  for  construction.  The  Chief  Engineer 
has  not  been  selected.  A.  L.  Sibert,  Roanoke, 
Va.,  is  President  and  L.  C.  Stewart,  Roanoke, 
Va.,   is    Secretary   and   Treasurer. 

Washington. 

The  Jefferson  County  Construction  Co.  of 
Irondale,  has  been  incorporated  with  a  capital 
stock  of  $75,000 :  the  incorporators  including 
C.  E.  Olipliant  .and  Tom  W.  Holnian. 

It  is  reported  "in  the  vicinity  of  Aberdeen, 
Wash.,  that  either  the  Chicago,  Milwaukee  & 
Puget  Sound  or  the  Union  Pacific  Ry.  have 
under  consideration  the  construction  of  the 
joint  Grays  Harbor  line  from  the  main  tracks 
'f   the   Oregon   &    Washington    near   the  town 


of  Wynooche  to  some  point  north  in  Section 
20  for  the  purpose  of  tapping  rich  timber 
country. 

The  Puget  Sound  &  Pacific  R.  R.  Co.  has 
been  chartered  with  a  capital  stock  of  $.500,000 
and  principal  offices  at  Tenino,  Wash.  The 
incorporators  are  George  F.  Clement,  N.  H. 
Trnett,  William  McArthur,  et  al. 

The  North  Coast  Ry.  Co.,  according  to  in- 
formation received  from  North  Yakima,  Wash., 
will  have  the  line  in  operation  between  .Attalia, 
the  junction  point  of  the  Walla  Walla  and 
Puget  Sound  branch  and  North  Yakima,  by 
November  and  between  Spokane  and  North 
Yakima  soon.  Between  Spokane  and  Marshall 
3  miles  of  grade  have  been  completed ;  begin- 
ning at  Cheney  and  running  southwesterly  30 
miles  of  grade  have  been  completed  and  14 
more  are  under  way.  This  work  is  on  the 
through  line  between  Spokane  and  North  Yaki- 
ma and  the  branch  line  to  Walla  Walla.  North 
of  Kiona  and  on  the  main  line  to  North 
Yakima  10  miles  of  grade  work  has  been  com- 
pleted into  Benton  City,  the  junction  of  the 
Walla  Walla  and  Puget  Sound  branch  of  the 
road.  From  Attalia,  28  miles  west  of  Walla 
Walla,  the  road  has  been  graded  and  ballasted 
to  the  east  end  of  the  Columbia  river  bridge. 
Material  yards  at  Attalia  have  been  estab- 
lished. On  the  Walla  Walla  branch  of  the 
North  Coast  the  Snake  river  bridge,  an  engi- 
neering feat,  is  under  way.  This  structure 
will  be  the  highest  span  in  the  United  States 
crossing  any  river.  It  is  300  feet  high  and 
3,000  feet  long.  The  12  concrete  piers  of  the 
Columbia  river  bridge  have  been  completed, 
including  the  span  pier.  The  approaches  have 
been  completed.  Material  for  the  bridge  is  on 
hand  and  it  will  be  completed  by  November  1. 
At  the  present  time  about  3,000  men  are  em- 
ployed by  the  North  Coast  in  construction 
work. 

West  Virginia. 

The  Greenbrier  Cheat  &  Elk  Ry.  Co.,  of 
Cass,  Pocahontas  county,  W.  Va.,  recently  in- 
corporated with  a  capital  stock  of  $50,000,  of 
which  $10,000  has  been  paid  in,  proposes  to 
build  a  railroad  from  Bemis,  Randolph 
county  to  Webster  .Springs,  in  Web- 
ster county,  with  branch  lines  to  con- 
nect with  the  Marlinton  &  Camden  Ry. 
and  with  the  Chesapeake  &  Ohio,  near  Ckv 
ver  Lick,  in  Pocahontas  county,  and  with  the 
Valley  River  Railway  near  the  mouth  of  Val- 
ley Fork  of  Elk  river  in  Randolph  county. 
The  incorporators  were  S.  E.  Slaymaker,  Hen- 
ry L.  Condit,  John  G.  Luke,  George  H.  Per- 
kins and  George  E.  Nelson,  all  of  New  York 
city. 

The  Berkeley  Springs  &  Potomac  R.  R.  has 
been  sold  to  R.  M.  Miller  of  Baltimore,  Md., 
for  $7.50,000.  It  is  reported  that  Mr.  Miller 
was  acting  for  the  Baltimore  &  Ohio  R.  R. 

Wisconsin, 

The  Chicago  &  Northwestern  Ry.,  on  Oct.  1, 
submitted  its  plans  to  Charles  J.  Poetsch,  City 
Enginees  of  Milwaukee,  for  the  elevation  ^ 
its  tracks  on  the  south  side  of  the  city. 

In  our  issue  of  October  5  we  noted  the  in- 
corporation of  the  Chicago  &  Wisconsin  R,  R. 
Co.  The  name  of  the  company  should  nave 
been  the  Chicago  &  Wisconsin  Valley  Street 
Rvs.  Co.  The  company  was  incorporated  with 
a  capital  stock  of  $25,000.  all  paid  in,  and  head- 
quarters at  Madison,  Wis.  The  incorporators 
are  .Allen  T.  Russell,  J.  E.  Jones,  G.  T.  Wis- 
well.  all  of  Wisconsin,  and  Thomas  W.  Potts 
of  Chicago,  111.  The  officers  are  Allen  T.  Rus- 
sell, president;  G.  T.  Wiswell,  vice  president, 
and  J.  E.  Jones,  treasurer. 

It  has  been  announced  by  capitalists  of  La 
Crosse,  Wis.,  who  are  promoting  the  construc- 
tion of  a  railroad  from  Readstown  to  Mroqtia, 
that  bonding  propositions  have  been  carried  m 
every  connnunity  involved,  and  that  the  com- 
pany will  soon  be  organized  and  preliminary 
work  rushed  through  this  fall. 

The  Prairie  Farm  &  Southwestern  Ry.  Co., 
of  Prairie  Farm,  Wis.,  has  filed  an  amendment 
to  its  charter  increasing  the  capital  stock  from 
$25,000  to  $100,000. 

Canada. 

The  Mayor  of  Hamilton,  Ont.  has  suggested 
to  the  Dominion  Power  &  Transmission  Co., 
Ltd.,   Hamilton,   that  it   should   build  a   street 
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car  line  on  Picton  or  Ferrie  Street  to  serve 
the  growing  needs  of  the  northeast  section  of 
the  city. 

The  Rural  Ry.  Co.,  which  has  applied  for  a 
franchise  in  St.  Vitel,  a  suburb  of  Winnipeg, 
as  mentioned  in  our  last  issue,  has  the  follow- 
ing officers :  Charles  E.  Lewis,  Minneapolis, 
Dr.  W.  Z.  Peatman  and  Joseph  Bernier,  of 
Winnipeg.  The  company  proposes  an  electric 
suburban  railway  which  will  run  from  the 
southern  limits  of  either  bt.  Boniface  or  Win- 
nipeg to  St.  Vital,  tive  miles.  The  railway  is 
to  be  fmished  November  1,  1911. 

D.  B.  Campbell,  general  contractor  for  the 
grading,  tracklaying  and  ballasting  for  the  80 
miles  of  line  of  the  Peoples'  Ry.  Co.,  has 
shipped  outfits  to  Berlin,  Ont..  and  Baden  and 
intends  to  complete  the  grading  between  Berlin 
and  New  Hamburg  this  fall. 

Roberts  &  Abbott,  consulting  engineers, 
Cleveland,  O.,  have  made  a  report  on  the 
Niagara  Falls,  Welland  &  Dunnville  Ry.  It 
is  said  that  there  will  be  no  delay  in  beginning 
building  operations.  The  company  has  a 
charter  to  build  and  operate  an  electric  railway 
between  St.  Catherines,  Ont.  and  Dunnville. 
Carl  Gardner,  City  Engineer,  St.  Catherines, 
is  a  director. 

The  Spokane  &  British  Columbia  Ry.. 
(Kettle  \'alley  Lines),  E.  M.  Holland,  General 
Manager,  Republic,  Wash.,  has  made  arrange- 
ments for  the  running  of  surveys  into  Pentic- 
ton. 

The  Canadian  Pacific  Ry.  is  planning  to  con- 
struct a  new  and  comprehensive  terminal 
scheme  for  Lambton,  a  suburb  of  Toronto, 
Ont.  The  proposition  includes  the  construc- 
tion of  a  large  roundhouse  and  of  a  freight 
yard  to  accommodate  more  than  400  freight 
cars. 

The  Winnipeg  Electric  Street  Rj'.  Co.,  Wil- 
ford    Phillips.   Manager,  Winnipeg",   Man.,  has 


announced  its  intention  of  extending  its  street 
car  line  this  fall  out  Notre  Dame  Avenue,  for 
a  distance  of  12  blocks.  The  extension  will 
be  double  track. 

The  Canadian  Pacific  R.  R.  on  October  4 
placed  in  operation  its  first  piece  of  double 
track  west  of  W'innipeg,  trains  being  started 
running  on  the  new  tracks  between  Winnipeg 
and  Portage  la  Prairie,  on  the  C.  P.  R.  line. 
This  stretch  of  double  tracking  is  'jb  miles  in 
length.  This  is  really  the  first  stretch  of 
double  tracking  of  note  w'estward  of  Winni- 
peg, but  it  may  be  mentioned  that  there  is  a 
short  double  line,  seven  miles  long,  known  as 
the  Kennedy  cutoff,  which  has  been  in  use  for 
some  little  time  between  Brandon  and  Kem- 
nay. 

Late  advices  from  Britist  Columbia,  regard- 
ing the  Grand  Trunk  Pacific  state  that  G.  T.  P. 
steel  will  be  laid  to  within  two  miles  of  Kitse- 
las  Canyon  before  the  end  of  the  present 
month.  Construction  camps  are  well  filled,  and 
the  men  are  working  on  towards  Hazelton  and 
over  towards  Aldermere. 

The  contractors  on  the  sections  of  Trans- 
Continental  Ry.,  in  Canada,  have  been  making 
good  progress  and  it  is  expected  that  No.  1 
section  will  be  ready  for  acceptance  by  the  end 
of  the  month.  The  section  on  contract  No. 
2  is  now  ready  for  operation,  but  details  will 
not  be  completed  until  the  end  of  the  season. 
Contract  No.  3  is  ready  to  be  taken  over  any 
time.  The  sub-contractors  on  section  No.  4 
say  that  it  will  be  ready  this  fall.  The  road  is 
advanced  far  enough  to  hold  trains  going 
40  miles  an  hour.  On  contract  No.  5,  extend- 
ing from  the  Tobique  to  Grand  Falls,  the  big 
viaduct  over  the  gorge  through  which  the  Lit- 
tle Salmon  River  flows  and  a  couple  of  smaller 
viaducts  will  not  be  ready  for  some  time.  It 
will  probabky  be  next  season  before  this  sec- 
tion is  readv  to  be  taken  over  from  the  con- 


tractors. Contract  No.  6,  with  terminals  at 
Ednumdston,  could  have  been  completed  by 
this  lime,  but  as  there  was  nothing  to  be  gained 
by  having  it  ready  before  No.  5  the  work  was 
not  rushed.  Taken  as  a  whole,  however,  the 
line  is  rapidly  nearing  completion,  and  before 
the  end  of  next  season  it  will  be  ready  for 
operation  from  one  end  to  the  other. 

The  Minister  of  Railways  has  approved  the 
application  of  the  Alberta  Central  Ry.  Co.  for 
revision  of  the  route  map  from  Mile  40,  east 
of  Red  Deer  to  Sounding  Creek,  and  for  a 
new  route  map  from  Sounding  Creek  to  Moose 
Jaw. 

According  to  advices  recently  received  from 
St.  John,  N.  B.,  the  Bangor  &  Aroostock  R.  R. 
?y.stem  is  rapidly  nearing  completion,  and  will 
be  in  operation  by  December  1.  The  new  line 
parallels  the  St.  John  river  for  a  distance  of 
about  2!)  miles  and  is  llie  connecting 
link  between  the  towns  of  Fort  Kent 
and  Grand  Isle.  The  rails  are  all  down  and 
the  grading  practically  completed  on  the  two 
ends  of  the  line,  but  considerable  heavy  con- 
struction work  in  the  middle  sections  is  re- 
tarding the  completion  of  the  work  consider- 
ably and  it  will  be  two  months  or  more  before 
the  new  extension  is  really  ready  for  the  for- 
mal  opening. 

It  is  said  that  the  officials  of  the  Canadian 
Northern  Railway  are  considering  a  proposi- 
tion to  rent  the  proposed  Hudson  Bay  Rail- 
road of  the  government  en  the  basis  of  the 
cost  of  construction. 

South  America. 

4«Bids  are  asked  for  the  construction  of  a 
railroad  from  the  City  of  Ambato,  Ecuador,  to 
the  Arajuno  River,  a  distance  of  117  kilo- 
meters. Particulars  may  be  obtained  from  the 
General  Consulate  of  Ecuador,  11  Broadway, 
New  York  City. 


DRAINAGE.  IRRIGATION,  LEVEES  AND  CANALS 


Arizona. 

The  Lyman  Irrigation  Co.  contemplates  the 
construction  of  two  or  more  large  irrigation 
systems  on  the  Little  Colorado  River.  Robert 
Craig,  St.  Johns,  Apache  county,  Arizona,  is 
Chief  Engineer. 

The  stockholders  of  the  Buckeye  canal  at 
a  meeting  at  Phoenix,  Ariz.,  decided  to  en- 
large the  canal. 

California. 

Advices  from  Stockton  state  that  a  conv 
mittee  consisting  of  F.  E.  Quail,  Charles  B. 
Smith  and  W.  H.  Chestnutwood,  has  been  in- 
terviewing property  owners  along  the  north 
bank  of  the  Calaveras  River  from  the  junction 
of  the  Calaveras  and  the  diverting  canal  as 
far  east  as  Cherokee  Lane  for  the  purpose  of 
obtaining  rights  of  way  for  a  levee  to  protect 
some  12,000  or  15,000  acres  from  Winter  over- 
flow. 

Idaho. 

Advices  from  Boise  state  that  the  Big  Lost 
River  Land  &  Irrigation  Co.  has  purchased 
from  Brazilla  Clark  of  Idaho  Falls  his  reser-' 
voir  site  west  of  Dickey  stage  station  in  upper 
Lost  River  Valley,  to  supplement  the  one  at 
Mackay.  It  is  stated  that  the  latter  will  be 
completed  only  40  or  50  ft.  high  and  used  as 
an  auxiliary  reservoir  and  measuring  station. 
The  Dickey  site  will  impound  200,000  acre 
feet,  will  be  seven  miles  long  and  1%  miles 
wide.  Water  is  to  be  conducted  from  large 
streams  to  the  southward  across  the  bench  land 
to  Bradshaw's  butte  where  an  earth  dam  with 
concrete  core  will  be  built  4,400  ft.  long.  45  ft. 
high,  containing  250,000  yds.  of  impervious 
material  resting  on  hard  bottom.  Material  to 
be  taken  from  sticky  clay  plain  east  of  reser- 
voir. 

Illinois. 

•J«Bids  will  I)e  received  until  1  p.  m.,  Oct. 
25.  by  Drainage  Commissioners  of  DeWitt 
Special  Drainage  District  in  the  Counties  of 
DeWitt  and   Piatt,   Clinton,   III.   for  the  con- 

I'^ems 


struction  of  ditch  work,  including  approxi- 
mately 100,000  cu.  yds.  of  excavation  to  be 
moved  8  ft.  from  the  ditch. 

The  Trustees  of  the  Sanitary  District  of 
Chicago,  111.,  have  preparatory  work  well 
under  way  for  Calumet  Sag  channel.  Actual 
work  on  the  channel  will  be  started  not  .later 
than  ne.xt  spring. 

Iowa. 

The  Board  of  County  Supervisors,  Sioux 
City,  la.,  will  on  Oct.  27,  take  up  the  question 
of  assessing  damages  for  the  construction  of 
the  Little  Sioux  drainage  ditch. 

Kansas. 

^•Bids  will  be  received  at  once  by  Wheeler 
&  Keleher,  Garden  City,  Kan.,  for  250,00n 
cu.  yds.  of  earthwork,  most  of  which  is  grader 
work,  fresno  work  and  wheeler  work,  short 
haul,  in  Eastern  Kansas.  Official  advertise- 
ment   will    be    found   elsewhere   in    this   issue. 

The  Commissioners  of  Atchison  county, 
.\tchison,  Kan.,  have  granted  a  petition  to  es- 
tablish a  drainage  district  between  Arrington 
and  Muscotah  for  the  improvement  of  the 
Delaware  River.  One  other  district  is  now 
being  formed  for  improving  the  upper  Delaware 
River,  and  two  more  may  be  established  for 
the  same  purpose. 


Kentucky. 

R.  H.  &  G.  A.  McWilliams,  169  Jackson 
Blvd.,  Chicago,  111.,  have  been  awarded  the 
contract  at  $20,300  for  excavating  the  Pond 
Creek  ditch  from  Stations  250  to  450,  for  the 
Fiscal  Court  of  Jefiferson  County.  Bids  were' 
opened  Sept.  20  at  Louisville,  Ky. 

The  sum  of  $10,000  is  being  raised  by  the 
citizens  of  Hickman,  Ky.,  for  building  a  levee 
to  protect  West  Hickman  during  flood  times. 
Over  $7,000  has  already  been  subscribed.  This 
levee  will  join  the  Government  levee,  which 
is  a  short  distance  below  the  city  limits.  The 
Nashville,  Chattanooga  &  St.  Louis  Ry.  Co. 
has  offered  to  raise  its  tracks  to  a  sufficient 

marked  thus  4*  indicate  work  now  open  for 


height   down   as   far  as  the   Mengel   plants  in 
West  Hickman. 

Louisiana. 

The  contract  for  drainage  work  in  the 
Iberia  and  St.  Mary  Drainage  District  was 
awarded  on  Oct.  4  to  Roger  Holmes,  Liver- 
pool, London  &  Globe  B!dg..  New  Orleans, 
La.,  Care  of  Johnson  and  Armstrong. 

Minnesota. 

W.  M.  Knight,  County  Commissioner,  Min- 
neapclis,  Minn.,  is  aclvocatnig  a  plan  .,to 
connect  Lakes  Minnetonka  and  Waconia  by 
dredging  out  Six  Mile  Creek.  The  cost  would 
be  about  $9,000. 

Mississippi. 

The  J.  S.  Kochlitzky  Construction  Co.,  Cape 
Gireadeau,  Mo.,  has  been  awarded  the  con- 
tract at  9%  cts.  per  cu.  yd.,  for  constructing 
2(1  miles  of  open  ditches  for  the  Crede  Drain- 
age District.  This  work  includes  about  4U0,- 
000  cu.  yds.  of  excavation.  Bids  were  opened 
Oct.   7  at  Greenwood.  Miss. 

R.  B.  Lawler  and  F.  J.  Mullens,  large  land 
owners  of  Clarksdale,  Miss.,  have  decided  to 
construct  a  drainage  canal  in  order  to  drain 
some  wet  land  on  their  plantations.  The  ditch 
will  be  20  ft.  wide.  12  ft.  deep  and  six  miles 
long.  The  engineering  department  of  the  Tal- 
lahatchie drainage  district  will  advise  with 
these  land  owners  upon  the  engineering  feat- 
ures of  the  canal,  and  the  same  will  be  con- 
structed at  the  expense  of  the  land  owners. 

Montana. 

Bids  were  opened  Oct.  1  at  Sanders,  Mont., 
for  the  enlargement  and  e.xtension  of  the  San- 
ders irrigation  canal  for  the  Yellowstone 
Irrigation  District,  the  work  including  the  ex- 
cavation and  placing  in  embankments  of  499,- 
700  cu.  yds.  of  earth  and  the  construction  of 
340  ft.  of  tunnels  and  culverts.  The  contract 
was  let  to  L.  W.  Robinson,  Forsyth,  Mont.,  at 
$120,000.  The  work  includes  the  enlargement 
of  the  present  canal  of  13  miles  length  and  its 
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extension  for  16  miles.  The  canal  is  to  be 
completed  by  Oct.  1.  1911.  E.  F.  Meyerhoff 
is  President  of  the  District. 

New  Mexico. 
The  Aztec  Irrigation  Co.,  which  proposes  to 
■  'perate  in  San  Juan  county,  N.  Me.x.,  has  filed 
Its  articles  of  incorporation  in  Colorado.  The 
company  has  a  capital  stock  of  $500,000  and 
will  have  its  principal  office  in  Denver,  Colo. 
The  incorporators  are  Arthur  Ponsford,  Giles 
F.  Roosevelt  and  Charles  F.  Carnine,  all  of 
l^enver,  Colo. 

North   Carolina. 

•J«Bids  will  be  received  until  10  a.  m.  Nov. 
21,  by  Drainage  Commissioners,  Postoffice 
Bldg.,  Chadbourn,  N.  C,  for  constructing 
drainage  ditches  in  Chadbourn  Drainage  Dis- 
trict. The  work  will  aggregate  19  miles  of 
ditches  and  will  include  about  140,720  cu.  yds. 
"f  material.  C.  R.  Humphreys  is  Engineer 
^f  the  District. 

Ohio. 

J.  Warren  Hyser,  Zanesville,  O.,  at  $4,370, 
was  low  bidder  Oct.  3,  for  placing  a  concrete 
backing  behind  the  Licking  River  revetment  at 
l.ee  St.,  Zanesville. 

Memphis  and  Vicinity. 

(REGULAR   C3RRESP0NDENCE.) 

The  Memphis  Union  Station  Co.  awarded 
Uie  contract  to  Murch  Brothers  of  St.  Louis, 
-VIo.,  for  the  construction  of  underpass  for  the 
e.xpress  and  baggage  rooms  of  the  new  $3,- 
i>00,000  station  now  under  construction  in 
Memphis.  The  contract  will  amount  to  ap- 
pro.ximately  $100,000.  The  underpass  is  to  be 
nf    reinforced   concrete   tliroughout. 

The  beginning  of  the  various  levee  contracts 
m  this  section  has  created  an  activity  not  only 
in  the  labor  line,  but  in  the  contractors'  sup- 
ply departments  as  well.  The  various  whole- 
sale houses  which  cater  to  the  contractors' 
trade  have  increased  their  stock,  anticipating 
the  large  amount  of  goods  which  will  be 
needed  in  carrying  on  the  new  projects  near 
Memphis.  Dresbach  Brothers  and  G.  C. 
Weathers  were  in  town  last  week  and  stocked 
up  the  steamboats  going  up  the  river  with  sup- 
plies and  hardware  for  the  work  which  these 
two  firms  have  just  started. 

Big  Bob  Leonard  was  a  passenger  on  the 
Kate  Adams  last  week  en  route  to  his  large 
contract  near  Helena.  Bob  is  kept  pretty  busy 
these  days,  going  from  one  of  his  projects  to 
.-mother,  but  he  states  that  he  has  the  situation 
well  in  hand,  and  is  expecting  a  neat  profit 
on  the  season's  work. 

Monte  Gardner,  the  Assistant  United  States 
Engineer  at  Memphis  is  a  pretty  busy  man 
these  days.  Monte  has  charge  of  all  the  gov- 
ernment revetment  in  this  section,  to- 
gether with  supervising  the  fleet  of  barges, 
dredges  and  steam  boats  which  the  United 
States    will    build    within    the    ne.xt    CO    days. 


But  Monte  is  a  hustler  and  can  take  care  of 
most  anything  that  comes  his  way. 

Jack  Rison.  the  popular  Assistant  General 
Superintendent  of  the  Yazoo  &  Mississippi 
Valley  Railroad  at  this  place,  is  enjoying  a  fif- 
teen days'  vacation  in  New  York.  As  soon  as 
Jack  returns,  it  is  expected  that  he  will  make 
award  of  the  Tallachie  district  contract  for 
his  road. 

Sam  Bush  has  taken  contract  from  Roach  & 
Stansell  for  the  construction  of  8-5,000  cu.  yds. 
of  levee  enlargement  work  near  Tyler,  Mo., 
and  is  rushing  his  outfit  from  Gatesville,  Tex., 
to  the  scene  of  action.  This  bears  out  Sam's 
statement  that  he  can't  forsake  the  sound  of 
a  steamboat  wdiistle  on  the  mighty  Mississippi. 

Dresbach  Brothers  are  hard  at  work  on 
their  levee  contract  near  Lambertsville,  Mo. 
Their  outfit  arrived  on  the  work  about  two 
weeks  ago  from  Texas,  and  since  the  date  of 
beginning  have  been  piling  up  dirt  in  true 
Dresbach  fashion. 

M.  J.  Roach  has  moved  his  camp  No.  3  from 
Rosedale,  Miss.,  to  Benoit,  where  he  has  a 
contract  to  complete  the  large  Buckridge 
levee  for  the  Mississippi  Levee  Board.  Charlie 
Siler  is  in  charge  of  the  outfit  and  states 
that  he  will  finish  the  contract  by  January  1. 
W.  J.  Shackelford  is  the  engineer  in  charge. 

Jimmie  Omberg  seems  to  be  making  remark- 
able progress  on  his  Union  Station  contract. 
Jimmie  has  placed  sub-contractors  on  his  sub- 
way excavation  jobs  and  it  is  reported  that 
Ed  Manigan  will  do  all  his  brick  work.  Tom 
McCabe  is  in  charge  of  the  steam  shovels  used 
on  the  work.  Jimmie  is  in  high  glee  over  the 
success  of  his  undertaking. 

Bill  Stephenson  formerly  superintendent  for 
J.  T.  Walsh  &  Bro.,  has  accepted  a  pos'tion 
with  Roach  &  Stansell  as  their  Division  Super- 
intendent at  Clay,  Texas,  and  is  in  charge  of 
the  construction  of  50  miles  of  Burleson 
county  levee.  Bill  is  great  on  building  levees 
and  has  the  reputation  of  endowing  dirt  with 
aeroplane  wings  when  it  comes  to  making  it 
fly  into   an   embankment. 

Ben  Tally,  with  Jack  Dempsy  as  man  in 
charge,  has  about  completed  his  excavation  for 
culvert  on  the  new  Union  Station  contract. 

Mike  Roach,  of  Roach  &  Stansell,  has  just 
returned  from  an  inspection  trip  through 
Texas,  where  his  firm  has  several  large  levee 
and  railroad  contracts.  Mike  states  that  all 
is  going  well  with  his  forces  in  the  Lone  Star 
state,  and  thinks  that  he  will  begin  to  move 
outfits  from  the  levee  work  about  December  1. 

Martin  Jennings  was  in  town  last  week  from 
his  Rosedale  contract,  which  is  going  along 
at  a  good  rate  of  speed,  according  to  Mar- 
tin's statement. 

Lowrance  Brothers  led  the  Riverton  Loop 
contractors  last  month  with  the  large  estimate 
which  their  forces  rolled  up.  The  Brothers,  as 
they  are  known  to  their  friends  in  this  sec- 
tion, are  great  workers  and  attribute  much  of 
their   remarkable   success  to  the  personal    at- 


tention which  they  devote  to  all  their  con- 
tracts. They  are  also  making  fine  headway 
on  their  Arkansas  City  work. 

It  is  reported  that  the  following  contractors 
from  Memphis  will  bid  on  the  Louisville  & 
Nashville  work  to  be  let  in  Louisville,  Ky.,  on 
the  r2th:  C.  D.  Smith  &  Co.,  Roach  &  Stan- 
sell, Jim  Carey  and  Sam  Bush.  The  work  re- 
quires about  four  days  for  inspection  and  all 
contractors  who  bid  on  same  must  show  that 
they  control  a  sufficient  force  to  satisfy  the 
engineers  in  charge  that  the  work  can  be  done 
on  contract  time. 

Labor  still  continues  scarce  in  this  section 
and  contractors  are  compelled  to  send  out 
their  employes  on  a  hunt  for  new  labor,  the 
various  agencies  who  have  heretofore  been 
able  to  supply  the  demand  failing  utterly  to 
keep  the  contractors  full.  Several  contractors 
have  had  success  by  sending  some  trusty  man 
into  the  country  districts,  but  for  the  most 
part  they  must  be  content  with  a  green  class 
of  labor,  but  who  in  time,  make  the  better 
workers. 

Texas. 

4«Bids  will  be  received  until  1  p.  m.  Nov.  5 
by  the  Commissioners  of  Brazos  County  Im- 
provement District  No.  1,  W.  W.  Loftin, 
Chairman,  Allenfarm,  Tex.,  for  the  construc- 
tion of  about  four  miles  of  levee  and  the 
completion  of  eight  miles  of  levee  partially 
constructed,  said  levee  being  located  in  the 
Brazos  bottom,  in  the  south  end  of  Brazos 
county.  Proposal  sheets,  specifications,  pro- 
files and  map  may  be  obtained  from  T.  R. 
Batte,  Jr.,  improvement  engineer,  806  Stew- 
art Bldg.,  Houston,  Tex,  This  construction 
work  will  consist  of  about  200,000  cu.  yds.  of 
earth  embankment,  eight  acres  of  clearing  and 
grubbing  and  75  acres  of  sodding.  The  local 
land  owners  have  already  built  eight  miles  of 
the  levee,  but  did  not  finish  same  up  to  grade, 
so  there  will  be  four  miles  of  new  work  and 
the  sodding  and  finishing  of  all  of  the  old 
levees.  A  $49,000  bond  issue  has  been  issued 
and  approved  by  the  Attorney  General  of  the 
State  of  Texas. 

The  election  to  determine  whether  tlie  peo- 
ple of  Harris  countv  shall  issue  bonds  for  $1,- 
2.50,000,  and  with  the  United  States  govern- 
ment expend  $2,500,000  to  deepen  the  Houston 
ship  channel  to  25  ft.,  will  probably  be  held 
in  December. 

J.  M.  Howe,  C.  E.,  Houston,  Tex.,  has  been 
making  detailed  surveys  for  a  levee  district  in 
the  vicinity  of  Chappell  Hill,  Tex.  Tlie  dis- 
trict will  comprise  some  9,000  acres.  The  Dis- 
trict will  issue  bonds  and  on  their  approval  by 
the  State's  Attorney  General  will  call  for  bids. 
This  will  probably  be  done  about  Jan.  i,  1911. 

Wisconsin. 

Emmett  T.  Bowen  of  Madison,  Wis.,  has 
work  under  way  on  his  contract  for  dredging 
eight  miles  of  laterals  of  the  Mt.  Pleasant  and 
Somers  canal  between  Somers  and  Corliss. 


BUILDINGS,  DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Alabama. 

The  following  bids  were  received  Sept.  30,  by 
Major  H.  Jervey,  U.  S.  En.gineer,  Montgom- 
ery, Ala.,  for  cutter  machinery  and  other  ac- 
cessories, for  -IS-inch  pump  dredge,  Alex.  Mil- 
ler &  Bro.,  Jersey  City,  N.  J.,  $34,310,  delivery 
of  first  lot,  40  days,  second  lot,  60  days,  third 
lot,  85  davs ;  American  Locomotive  Co.,  New 
York,  $38,500,  first  lot,  75  days,  second  lot.  105 
days,  third  lot,  135  days;  Norbom  Engineering 
Co..  Philadelphia,  Pa.,"$26,800,  first  lot,  45  days, 
second  lot,  75  days,  third  lot.  112  davs;  Ellicott 
Machine  Co.,  Baltimore,  Md.,  $33,800,  first  lot, 
80  days,  second  lot,  120  days,  third  lot,  120 
days. 

Arkansas. 

Henry  R.  Worthington  has  been  awarded 
a  contract  by  the  tjuartermaster  of  the  Medical 
Corps  at  Hot  Springs,  .^irk.,  for  furnishing 
.uid  installing  one  triplex  pump  and  two  mo- 


tors—one A.   C,   and   one   1).   C..— for  $2,768. 
Bids  were   rccoived   Se])t.   in. 

California. 

•J«Bids  will  be  received  until  noon,  October 
21,  by  Brig.  Gen.  Charles  E.  L.  B.  Davis,  U.  S. 
Agent,  L'.  S.  Engineer  Office,  726  Chronicle 
Bldg.,  San  Francisco,  Cal,  for  dredging  in 
Petaluma  Creek,  Cal. 

^Bids  will  be  received  until  noon,  October 
27,  by  Charles  E.  L.  B.  Davis,  Brig.  Gen.  U.  S. 
.'\gent,  U.  S.  Engineer  Office,  726  Chronicle 
Bldg.,  San  Francisco,  Cal.,  for  dredging  in 
Oakland  Harbor,  Cal. 

^Bids  will  be  received  until  11  a.  m.,  No- 
vember 19,  by  Bureau  of  Yards  and  Docks. 
Navy  Department,  Washington,  D.  C,  for 
quarters  for  wireless  telegraph  operators  at 
the  United  States  Navy  Yard,  Mare  Island, 
Cal. 

^Hids  will  he  received  until   11  a.  m.,  Nov. 


7,  by  W.  P.  Stokey,  Capt.  U.  S.  Engineers, 
723  Central  Bldg.,  Los  Angeles,  Cal.,  for 
dredging  Los  Angeles  Harbor,  Cal. 

District  of  Columbia. 

•J*Bids  will  be  received  until  October  18,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Of- 
ficer Isthmian  Canal  Commission,  Washington. 
D.  C,  for  furnishing  under  Canal  Zone  4S89 
1,000  steel  taper  keys  for  brakeshoe  bolts. 

4«Bids  will  be  received  until  October  14, 
by  Capt.  F.  C.  Boggs,  General  Purchasing  Of- 
ficer Isthmian  Canal  Commission,  Washington, 
D.  C,  for  fHrnishing  under  Canal  Zone  4762- 
A,  two  steam  pile  driving  hammers,  total 
weight  10,150  lbs. 

•J«Bids  will  be  received  until  October  II,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Officer 
Isthmian  Canal  Commission,  Washington,  D. 
C,  for  furnishing  under  Canal  Zone  4593-A. 
one  curved  drawing  voltmeter  and  1,000  clitrts. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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•J»Bids  will  be  received  by  Capt.  F.  C.  Boggs,  a.    111.,    by    tbe    Quartermaster,    Jeffersonville,  Minnesota. 

General    Purchasing    Officer,    Isthmian    Canal  I"'!,    for   furnishing  miscellaneous  supplies.  ^q-^^  ^^j,,  |,^  ,,^^,^^,i  ^,„tii  7,30  p.  „,.,  Qu. 

Commission,  Washington,  D.  C,  until  2  p.  m.,  ^Bids  will  be  received  until  2  p.  m.,  Octo-  15     by    G     M     Peterson     City    Clerk     la  per 

October  U,   for  furnishing  under  Canal  4765-  ber  14,  by  S.  I.  Kimball,  General  Superintend-  j\ii„„     for  constructing  carburetted  water  gas. 

A,  200  pairs  of  rubber  boots,  leather  sole,  hip  ent  Treasury   Department,  U.   S.  Life  Spying  ,,,„,ks,  inclusive  of   producer,  boiler,  hydrau- 

Ipm        UK           •     ^       .MO             r^.u  Service,    Washington,    DC      for    alterations  Uc  condenser,  scrubber,  purifier,  relief  holders,, 

lA    r  ^^'"  be^«^«'^«d  "";■'  2  p.  m-  October  and  improvements  to  the  Michigan  City,  Ind.,  ^^^  ^j,   ^^             t;„|',.   ^j^^j^  j,;,,,,   ^^^, 

IJ,  by  Capt  F  C.  Boggs  Isthmian  Canal  Com-  life  saving  station.  ^^^            governor    and  all    necessary 

mission     Washington     D.    C      for    furnishing  Iowa.  connections  and  appliances  with  street  mains,, 

under  Canal  Zone  <o46-C,  10  screw  jacks,  be-  ^^-^^  ^i„  ^^  ^^^-^^j  ^^^^-^  ^^30             q  1^„                ,„^,  ,j  ,,^, 

'"  hr  g'^f  ^'"''"'"'"'  °*  C'-"'^  ^^>  Can^il  Cir-  g^^^^^  j    ^j   j„g^,j_  g^^^^  |,^.^^j  ^j  Education,  ^Bids  will   be   receive,!   until  2  p.  m.,   Oct. 

'^"j.RVic'     in   Ko   ,-o,-o,\,orl      ■-.fi    in  Qn  Cedar   Rapids,    la.,    for   erection    of   an   addi-  17,  bv  State  Board  of  Control,  St.  Paul,  Minn.,, 

nT  qi    K^  r,^f   receivea   until    lu  :dU   a.   m.,  ^^^^^  ^^  j,^^  Washington   High   School,  includ-  for  the  erection  and  completion  of  a  Detention 

chasine   oLe?Ist^hmian   Canal   cZ^^^^  ing   plumbing,     heating    and     ventilating    and  Hospital   building,   including  the   general  con- 

\SLton   D   C    fo^  furni^l^^l  '^'^'-•'"c   installation.     Josselyn   &   Taylor   Co.,  tract,  plumbing  work  and  heating  and  ventilat- 

Wasmngton   U.  C    tor  lurnist^ing  under  Canal  Architects.  ing  and  electr  c  work  and  fixtures  and  a  so  a 

Circular  609,  reinforcing  steel  bars  and  lum-  Kentucky.  contagious  hospital  building,  including  the  gen- 

■  T3-J       -u  u           ■     J       .1  o              /-\  i  1.  »  o-  1         -11    u                    I         ^-1    r^  .,     ir-       ^  cral  ccutract  work,  plumbiii.i;  work  and  heating 

4-B.ds  will  be  received  until  2  p  m..  October  ^Bids    will    be    received    until    Oct     1,,    at  ^,„j    ^j^^^^i^   work   and    fi.xUires   and   a   dairv 

nk^     T^^h         ^r      ¥r                   Purchasing  noon    by  the  City  Buyer,  Louisville,  Ky.,   for  ^^^^  ^^  j,^^  Rochester  State  Hospital,  Roches- 

Umcer,  Isthmian  Canal  Commission,  Washing-  six  4-wheeled  catch  basin  carts.  .        Minn 

ton,  D.  C,  for  furnishing  1,170  dipper  lips.  Louisiana.  -J-Bids  will  be  received  until  noon,  October 

Georeria.  dj                         j   c     ^    in  1,     xu     r~..       c  17>  by  Board  of  Education,  Chisholm,   Minn.. 

RMc                     ^n^^     .  t,     TT    Q    ^     •  K        nT          ?'"    w    ?   h     }^    ^^  ^'^^  'o^  furnishing  the  necessary  labor  and  mate- 
Bids  were  opened  Oct.  1  at  the  U.  S,  Engi-  New  Orleans,  La.    W.  J.  Hardee,  Ci  y  Engi-  ^,^,^  j^^  ^  ^^,^^„,  ^    ■^^^■       ^^  ^    ^^^^^  ^      ,    . 

neers  office.  Savannah,  Ga.,  for  dredging  the  neer,  for  constructing  a  seawall  at  the  West  Board      B    R   D>L  r' nier  is  Clerk 
harbor  at  Savannah.     P.  Sandford  Ross,  Inc.,  End  of  the  city  and  for  filling  behind  the  sea-  ^3:^3  will' be 'received  until  11  a.  m.,  Octo- 
Jersey  City    N.  J.,  at  $16 <, 000,  is  the  probable  wall,  the  low   bidder  for  each  piece  of  work  ^J^.,   ^     ^j   •    ^    w.  Arnold,  Chief  Quarter- 
successful  bidder  on  the  work.  being   noted   m   oiir   Sept.   28   issue.     For     he  ^^^j^;  Department  of  Dakota,  St.  Paul^  Minn,. 
Idaho.  f  n'^*^*^  ""'Jl'-  °^  *'"'"S  ^-^^a"^  'tf  ""^''ji;"  V'"  ioT    furnishing    and    delivering    at    the    Armv 
JUWA        -UK                  ,       ri-^             XT  follovvingbids  were  received:     Home  Dredg-  building,  St.  Paul,  Minn.,  144  pints  of  bronze 
^.Bidswil   be  received  until  3  p.  m.,  Novem-  ing    Co.,    Mobi  e,    Ala.    (accepted),    IL.^7    cts.  ■        %   fl^,^    brushes,    24   tube  brushes.    144 
frh^  ^'  J""""'   ^A°'^      ''ly'o'-.    Supervismg  ner  cu.  yd^;  Lafourche  Dredging  Co.,  U.d  cs. ;  Chimneys,  4  wire   cutters,   12   gauges,   150  air 
Architect.  Treasury  Department    Washington,  Jahncke   Navigation  Co.,  14.2.j  cts.;   Haiiipton  ,.^i        %q  radiator  valves  for  steam,  18  radia- 
D.  C    for  the  construction  complete,  including  &  Reyno  ds,  lo.24  cts.;   H.  L    Zander,  28  cts  ^^^  ^.^'l^.^^  ^^^  ,,„j  ^           2  pop  safky  valves, 
plumbing,  gas  piping,  heating  apparatus    elec-  For  constructing  the  seawall  the  bids  received  gQp  ^       ^^^      -joq  ^^   ^f  ^^^^^^     I44  ^^^       f^_ 
trie  coiiduit.  and  wiring  of  the  united   States  were  as  follows:   (1)   Standing  for  J.  D    Mc-  -^j^^j,    4  b,'„^^..„^  ^^^,.     joq      ease  cups,  150 
Postoftce  at  Lewiston,  Idaho.  Gee,   Jackson,    Fla.    (accepted   bid),    (2)    for  j^^    red  sheet  packing.  .500  lbs   solder,  50  lbs. 
Illinois.  H^'Yy   M9nk,    (.3      for  Hanna  &  Bixler,    (4)  ^p^]j^^_   jgg  ^J^^^^  stoppers.  144  rubber  stop- 
4-Bids  will  be  received  until  11  a.  m.,  Oct.  [Z  ^TcT^or'F  A    Noulle?  &   Son"'(7)    for  ?"«!  ^^^  "'"^''^  ^^'<'>'^'»^"  ^"''  ^^O  lbs.  mineral 
11      1010.    by    the    Commissioner     of     Public  Heiirv  L.  Zander,   (8)   for  W.  M.  Wren,   (9)  ^^'°°'-                        ,,. 
Work,  City  of  Chicago,  Room  705,  City  Hall,  for  Gulf  Concrete  Construction  Co.,   (10)   for  Missouri. 
tor  furnishing  complete,  six  dump  cars  to  be  a.  L.  Patterson.  (11)  for  The  Midland  Bridge  4-Bids  will  be  received  until  noon,  Novem- 
used  by  the  Bureau  of  Streets  and  to  be  built  Co.,  and  (12)   Bancroft  &  Ross.                                 . 

(1)              (2)              (3)              (4)              (5)              (6)  (7)              (8)             (9)             (10)           (11)            (12) 

Piles.  1.300   $7.45         $6.49        $12.00       $11.00         $9.97         $9.90  $14.00       $16.50       $17.2,')       $15.21       $30.00       $20.00 

Sheet  pilinK  and  waling  timbers.  495,000  ft.  B.  M.  21.60         37.44         35.05         49.50         43.75         57.50  60.00         35.00         34.50         62.80         60.00         50.00 

Tie  rods,  340   1.40           2.72           2.10           1.25           2.05           2.8S  3.00           1.00           1.15         11.20           1.00         10.00 

Excavation.   1.400  cu.  vds .40             .56           1.00           4.25           l.SO           1.50  1.10           1.50           2.30           1.05           4.00           1.00 

Concrete.  142.750  cu.  ft .294           .32             .36             .35             .42         .3914  .41             .55             .57%         .48             .43             .70 

Reinforcing  rods,   18,400  lbs .02>4          .04             .031           .03%         .057       .06%  .09             .10             .0345         .07             .04             .05 

Total   $63,795      $74,977      $87,024      $95,784     $98,838    $101,667  $110,643   $121,567   $125,829   $125,945   $136,758   $156,39.t 

Commence  work,  days 15              10               30              20              10              45  30            150              30              30              45              20 

Complete   work,   days 180            275             160            200            240            ISO  300            ISO            360            365            240            200 

Complete  wing  wall  opening,  days 15              30               15               40              15    •          30  60              10              20              60              15              30 

Alternate  bids    on  their  own  plans  were  sub- 
according  to  specifications  on  file,  at  the  Com-  mitted   as  follows :     Henry  Monk,  $26.88  and  ber  16,  by  C.  K.  Knight,  U.  S.  Engineer,  Mis- 
missioner's   office.     The    cars    are    to   be    suf-  $29.15  per  lin.  ft.,  275  days  to  complete ;  Hanna  sissippi    River   Commission,   Ligett   Bldg.,    St. 
ticiently  tight  to  carry  ashes  and  street  refuse  &   Bixler,  $35.52   per   lin   ft.,   complete   in    160  Louis,   Mo.,   for   construction  and  delivery  of 
(but  no  garbage),   and   must   be  of  sufficient  days;  James  Stewart  &  Co.,  $39.24  per  lin.  ft.,  a  164-ft.  sidewheel  steamboat, 
strength  to  carry  a  load  of  .54,000  lbs.       The  complete   in  200   days;   F.  A.   NouUet  &   Son,  ^tBids  will  be  received  until   11  a.  m.,  Oc- 
cars  are  to  be  not  more  than  36  ft.  in  length  $.54.70  per  lin  ft.,  complete  in  210  days ;  W.  M.  tober  19,  by  Capt.  Stanlev  H.  Ford,  Quarteiv 
over  all,  and  8  ft.  6  in.  I'n  width,  and  are  to  be  Wren,  $.32  per  lin.   ft.,  complete  in   1-50  days;  master,  jefTerson  Barracks,   Mo.,  for  the  con- 
equipped    with    necessary   air    brakes,    trucks.  Gulf  (Concrete  Construction  Co.,  $43  per  lin.  ft.,  struction  of  a  wagon  shed, 
hand  rails,  draw  bars  and  couplers  of  such  a  complete   in  360   days;   Bancroft  &  Ross,  $.34 
type  as   will   permit   them  to  be  used   on  the  per  lin.   ft.,  complete  in    150  days;    Raymond  Nev.'    York. 

city  street  car  tracks.  '^°"<^';'''5  P"<=  C°-  ^^'^^  ^''  ""■  ^'^  '^°'"P''^t'=  ^-Bids  will  be  received  until  lO  a.  m.,  Oct. 

^.Bids  will  be  received  until  2  p.  m.   October  in   120   days.  oj,  by  M.  Gray  Zalmski,  Deputy  Quartermas- 

20,  by  Commanding  Officer,  Rock  Island  Ar-  ^iBids  will  be  received  until  7  p.  m.,  October  ter    Genera!     Armv    Bld<-     New     York    City, 

senal.  Rock  Island,  111.,  for  furnishing  and  de-  15,   by  Town  .Council   of  Kentwood,   La.,  for  for   furnishing  and   delivering  fire   apparatus, 

hvering    at    Rock    Island    one    two-stage    belt  the  erection  of  a  school  building.     Plans  and  Official  advertisement  will  be  found  elsewhere 

driven  air  compressor,  having  an  approximate  specifications  are  on  file  at  the  office  of  R.  H.  in  this  issue 

capacity  of  200  cu.  ft.  of  air  per  minute   when  Hunt,  Chattanooga,  Tenn.,  Architect.  ^.Bids  will  be  received  bv  the  Department 

operating  at  not  oyer  160  revolutions  per  min-  Ma«prhn«:ett<=  of  Health,   New  York,  N.  Y..  until  10  a.   m.. 

ute;  to  be  of  the  horizontal  duplex  type,  each  Massachusetts.  Q^j    jg^   j^^   furnishing  and   delivering  .50,000 

air  cylinder  with  its  riinnmg  gear  being  an  in-  .  g;j^  ^^.jU  ^^  received  until  noon.  October  terra  cotta  hollow  tile  blocks  required  for  the 

dependent  unit ;   permissible  floor  space,   7   ft.  gj^  ^^  (^^,   prederic  V.  Abbot,  U.  S.  Engineer,  construction    of     various     buildings     on     the 

•  T>  j      '"I'l  1-            -J         -IT               r\  ^  Boston,  Mass.,  for  rubble  stone  in  the  north  grounds   of    the    tuberculosis    sanatorium     at 

1   *?n    i,''''Ji  ^^  '■^"'.'"^'^  A'2;'         %  "i"-!  1     ;  jetty,  Newburyport  Harbor,  Mass.  Otisville.   Orange  county,   N.  Y.,   for  the  de- 

ber  20,  by  Commanding  Officer    Rock  Island  '                  '^    received  until   11  a    m     Oc-  partment  of  Health.  New  York. 

.\rsenal.   Rock  Island,   III,  for   furnishing  and  ^   T^S,    ^    r,    r-    u   H    .         r-i  ■   f     *■  d  ARids   will   he  received   until    Ham     i\o- 

deliverincr  at  tbp  Rnr-l-  T<;Ianrl   Arseml  nuf  ^0  tober  22,  by  R.  C.  Hollyday,  Chief  of  Bureau  f  tiias  will  De  receiyetl  until  11  a,  nr,  i\o 

delivering  at  the  Kock  Island  Arsenal  one  oO  '   £                    ^     Deoartment    Wash-  vember  12,  bv  R.   C.   Hollvday,  Chief  Bureau 

h.p.  50-volt  compound  wound  double  connected  ?'    i^arcis  &  uocks,  iNa\>   ueparimcnc    vvasn  „f  Varrl=  X.  fin,-L-c    Ma,-v  n^nnrtrnpnt    W-ish 

motor     with    nnllev     slide    nils    and    startin<»  ington,  D.  C,  for  the  improvement  of  Pier  No.  ?f   iards  &  Docks,  iNay.v  Department    Wa^n- 

niotor,    witnpullej.    Slide    rails    ana    starting  1  %.  the  Navv  Yard    Boston    Mass  ington,  D.  C,  for  furnishing  and  installing  one 

rheostart,  400  revolutions  per  minute.  1,  attnei\a\>    xara,  eobton,  iviass.  el?rtrir   motor   driven    nnsnn    at   the   IJnited 

The    Raymond   Concrete   Pile   Co     of   New  Bids  were  opened  Sept.  23  by  the  I  .  S.  En-  electric   motor   driven   capst<in    at   tne    united 

V              jJ^"v""    '-ontrete    riie    i^o     ui    i^cw  •             Boston    Mass     for   dredein"   in   Hine-  States  Navv  Yard,  New  York.  N.  Y. 

York  and  Chicago  has  been  awarded  the  con-  gineer,  coston,  iviass.,  lor  uieugm^  in   nmg  J.P.iHs  w  11  he  rereived  until  3  n  m    Noveir- 

trart  for  the  fniinrlMtinns    inrlrirlino-  Ravmnnd  'lam    Harbor,    Mass.,    Charles    M.    Cole,     Fall  ,    •J'Bias  will  De  receivea  until  3  p.  m.,  XNoyen. 

tract  tor  the  toundations,  including  Ka>mona  at  96 lA  cts    oer  cu   vd    bcin<r  the  ber  3,  by  James   Knox      1  avlor,    Supervising 

concrete    piles,    for   the     Hartman     Furniture  Kiver,  Mass.,  at  _D /2  cts.,  per  cu.  \a.,  Dcino  tne  Arriiitprt    TrpTsnrv  Den?rtment    Washington 

Warehouse  at  SQth  and  T  a  Snlle  Sts     Chirie-o  lowest  bidder.  ■;^"^'^""^S.  •    ^  ^easury   Uer>?.rtment,    v\  asnin^ion, 

vyarenouse  at  d9tn  ana  l^asaiie  sts.,  t.,nicago.  MiVViio-r.n  D-    C,   for  pneumati-                neratmg   system 

(Jttenheimer,   Stern  &  Reichart,  Chicago,   are  iviicnigan.  ^^   ^^^   United    StatL                  ce,   New   York, 

the   architects.  j^^   ^-^y   ^f    gig   Rapids,    Mich.,   has   been  N.   Y. 

Indiana.  securing  options  on  land  for  a  site  for  a  munic-  ^Bids  will  be   received   until   1   p.   ra.,  Oc- 

4«Bids  will  be  received  until  Oct.  17,  at  10  ipal   dam,  tober  1-3,  by  Constructing  Quartermaster,  Fort 

Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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Hamilton,  N.  Y,,  for  the  construction,  includ- 
ing plumbing,  heating,  electric  wiring  and  elec- 
tric fixtures  of  one  field  officers'  quarters  at 
that  post. 

4'Sealed  bids  will  be  received  until  3  p.  m., 
November  3,  by  James  Knox  Taylor,  Super- 
vising Architect.  Treasury  Department,  Wash- 
ington, D.  C,  for  the  completion  of  the  super- 
structure of  the  new  Postoffice  building,  New 
York,  N.  Y.,  exclusive  of  heating,  electrical 
work,  elevators  and  vacuum  cleaning  system.. 

^•Bids  will  be  received  until  2  p.  m.,  Oc- 
tober 13,  by  S.  I.  Kimball,  General  Superin- 
tendent, Treasury  Department,  U.  S.  Life  Sav- 
ing Service,  Washington,  D.  C,  for  the  con- 
struction of  a  lifeboat  house  and  launchway 
at  Whig  Inlet,  near  Fire  Island,  N.  Y. 

•|«Bids  will  be  received  until  3  p.  m.,  Novem- 
ber 3,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C  for  an  electric  elevator  equipment  at  the 
United  States  Postoffice,  New  York,  N.  Y. 

^Bids  will  be  received  until  3  p.  m.,  Novem- 
ber 3,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C.,  for  installing  a  heating  and  ventilating 
system  in  the  New  United  States  Postoffice 
Bldg.,  New  York,  N.  Y. 

•J-Bids  will  be  received  until  2  p.  m.,  October 
26,  by  Light  House  Inspector,  Tompkinsville. 
N.  Y.,  for  furnishing  and  delivering  buoys  and 
appendages  for  the  light  house  establishment 
during  the  fiscal  year  ending  June  30,  1911. 

Ohio. 

•{•Bids  are  being  asked  until  2  p.  m.,  Oct.  27, 
by  Maj.  John  C.  Oakes,  U.  S.  Engineer,  Cin- 
cinnati, O.,  as  noted  in  our  last  issue,  for  the 
construction  of  one  loose  rock  dam  and  shore 
protection  in  the  Ohio  River  near  foot  of 
Sisters  Island.  The  work  to  be  done  is  the  con- 
struction of  a  dam  about  600  ft.  long,  starting 
from  the  Illinois  bank  of  the  Ohio  River,  about 
2.500  ft.  above  the  foot  of  Sisters  Island  and 
about  V-h  miles  above  Bay  City,  111.  The  dam  is 
to  have  the  side  slopes  as  nearly  uniform  as 
possible,  a  width  of  10  ft.  on  top,  and  a  height 
of  6  ft.  above  low  water.  The  shore  at  the 
root  of  the  dam  is  to  be  protected  by  riprap. 
This  riprap  will  be  about  1%>  ft.  in  thickness, 
formed  of  rough  stone  set  on  edge.  The  ap- 
proximate quantities  are  as  follows :  Excava- 
tion, 3,700  cu.  yds. ;  stone,  6  to  10  cu.  ft.  each, 
300  cu.  yds.;  stone,  %  to  Wz  cu.  ft.  each,  4,700 
cu.  yds. 

•{•Bids  are  asked  until  noon,  Nov.  5,  by  Maj. 
John  C.  Oakes,  U.  S.  Engineer,  Cincinnati, 
O.,  for  constructing  dam  of  concrete,  etc.,  at 
head  of  Buffington  Island,  Ohio  River.  The 
work  consists  in  furnishing  the  material,  appli- 
ances and  labor  necessary  for  the  construction 
of  one  dam  of  piling,  loose  stone  and  concrete, 
about  340  ft.  in  length,  between  the  head  of 
Buffington  Island  and  the  Ohio  shore,  at 
about  3,000  ft.  dowmstream  from  the  broken 
remains  of  the  old  stone  dam.  The  site  of 
dam  is  1%  miles  below  Portland,  O.,  and 
nearly  opposite  the  siding  of  the  Ohio  River 
Division  of  the  Baltimore  &  Ohio  R.  R.,  at 
Sherman,  W.  Va.  The  banks  at  the  ends  of 
the  dam  are  to  be  protected  by  concrete  slope 
walls  extending  about  100  ft.  upstream  and 
the  same  distance  downstream  from  the  axis 
of  the  dam.  The  thickness  of  these  walls  is  to 
be  about  12  ins.  at  the  base  and  8  ins.  at  the 
top,  with  a  footing  course  about  18  ins.  thick 
and  4  ft.  wide,  and  a  coping  about  8  ins.  thick 
and  18  ins.  wide;  the  surface  of  bank  pro- 
tection wall  will  be  divided  into  squares  about 
5  ft.  by  5  ft.  The  appro.ximate  quantities  are 
as  follows :  Excavation,  5,300  cu.  yds.,  piles, 
86  in  number,  iron  tie  rods,  etc.,  6,000  lbs., 
gravel  filling,  450  cu.  yds.,  stone,  9  to  18  cu.  ft. 
each,  1,500  cu.  yds.,  stone,  %  to  3  cu.  ft.  each, 
820  cu.  yds.,  concrete.  1,720  cu.  yds.,  extra 
cement,  25  bbls. 

Oregon. 

The  City  Council  of  Portland,  Ore.,  has  de- 
cided to  submit  at  the  November  election  the 
question   of   constructing   municipal   docks. 

Pennsylvania. 

•{•Bids  will  be  received  until  October  18, 
by  County  Controller  John  H.  Moffitt,  Wash- 
ington,  Pa.,  for  drilling  another  gas  well  on 

Items 


either  tlie  Children's  or  County  Home  proper-  her  12,  by  Elks  Building  Committee,  P.  O.  Box 

ties.     According  to  the  plans  the  well  will  be  527,    Port   Arthur,   Texas,   for   furmshmg   the 

2,500  ft.  deep.  necessary  labor  and  material  for  the  erection 

'^Bids  will  be  received  until  3  p.  m.,  Octo-  wiring,  heating,  equipping  and  completing  the 

her  15,  by  George  W.  Heber,  Secy.,  Brookville,  Elks'  Home  and  Opera  House  at  the  corner  of 

Water  Co.,  Brookville,  Pa.,  for  the  construe-  Austin  Ave.  and  Fourth  St.,  in  Port  Arthur, 

tion  of  a  concrete  dam.  Texas. 

^Bids   will   be  received  until  3   p.   m..   No-  ^•Bids  will  be  received  until  11  a.  m.,  Octo- 

vember  16,  by  James  Knox  Taylor,  Supervis-  ber  18,  by  Capt.  Fred  H.  Gallup,  Constructing 

ing  Architect,  Treasury  Department,  Washing-  Quartermaster,  Fort  Sam  Houston,  Texas,  for 

ton,  D.  C,  for  the  construction   complete,  in-  furnishing    metal   bands,   pipe   coverings,    fire 

eluding   plumbing,   gas   piping,    heating    appa-  doors  and  grates,  packing,  unions,  valves,  sol- 

ratus,    electric    conduits     and     wiring    of     the  (Jer,  bends,  bibbs,  expansion  bolts,  chain,  cocks. 

United  States  Postoffice  at  Chambersburg,  Pa.  couplings,  eccentrics,  hinges,  wiping  metal  nip- 

•JiBids  will  be  received  until  1  p.  m.,  October  ^\e.?,,  pipe  rests,  plugs,  screws,  sprinklers,  sup- 
31,    by    Depot    Quartermaster,    26th    St.    and  ply  pipes,  strainers,  valves,  washers,  etc. 
Grays  Ferry  Road,  Philadelphia,  Pa.,  for  fur-  The  Santa  Fe  Dock  &  Channel  Co.  of  Port 
nishing  and  delivering  the  following  equipage  Bolivar   and    Galveston   has   filed    its   charter, 
and  materials:     10,000  cots,  250,000  tent  pins,  fhe  company  has  a  capital  stock  of  $50,000, 
200  sets  storage  tent  poles,  1,500  sets  wall  tent  .  (he    incorporators    being    as    follows:      F.    G. 
poles,  5,000  joints  stovepipe,  400  stovepipe  el-  Pettibone,    A.    C.    Torbett,    J.    H.    Keefe   and 
bows,  1,500  spades,  2,000  pounds  beeswax,  1,000  w'.  E.  Maxon. 
pounds   gilling   line,    1,000    square    feet    russet  Utah. 
leather,    6,100    pounds    manila    tent    line,    450  tt,-  u    t  ■   w    c     a       n        ioq    c  „,*i, 
pounds  G.-I.  tent  rings   (y2-inch),  600  pounds  ^^+The    Utah    L.fedU    &    Ry.    Co.,    133    South 
rosin,  700  pounds  drab  twine    (5-fold),  7.500  West  1  emple  St.,  Salt  Lake  City,  Utah,  is  re- 
gross  bronze  buttons,  3,500  gross  Q.  D.  shirt  Ported  to  be  askmg  bids  until  Oct.  lo,  for  its 
buttons,  5,000  gross  eyelets,  25,000  yards  corset  steel  tower  transmission  line, 
jeans,    11,000    spools    silk    twist,    15,000    pairs  'Washington. 
shoulder  pads,  2,000  yards  duck  (15-ouncej,  360  .                  . 

cones  cotton   (No.  40),  720  spools  cotton  (No.  ^  +Bids  will  be  rec_eived  until  11  a.  m    Octo- 

.36).  50  pounds  O.  D.  linen  thread,  350  gross  ber  29,    by   Capt.    E.   C.    Long,    Constructing 

hooks  and  eves  Quartermaster,  482    Arcade     Annex,    Seattle, 

The  Lehigh  Valley  Coal  Co.,  Mauch  Chunk,  Wash.,  for  the  construction  of  a  wharf,  store- 
has  awarded  stripping  contracts,  requiring  at  ho"se  and  two  boathouses  at  Fort  Ward, 
least  10  years  to  finish,  to  Benjamin  &  Co.,  and  Wash. 

N.  S.  Cuyle  &  Co.,  contractor.    The  work  is  to  -j-Bids  will  be  received  until  noon,  October 

be  done  at  Buck  Mountain,   near  Weatherly.  14,  by  Capt.  Arthur  Williams.  U.  S.  Engineer, 

This   coal   company   will     build    a   large    coal  Seattle,  Wash.,  for  dredging  Olympia  Harbor, 

breaker  a  short  distance  from  the  new-  railroad  Wash. 

yard  in  process  of  construction  at  Hazle  Creek,  -phe    city    of    Aberdeen,    Wash.,    Chas.    W. 

above  Weatherly,  by  the  Lehigh  Valley  R.  R.  Ewing,   City   Engineer,   on   Sept.   28,   awarded 

Bids  were  opened  Oct.  1  by  Major  Herbert  contracts  for  the  improvement  of  the  tidelands 
Deakyne,  U.  S.  Engineer,  Philadelphia.  Pa.,  ;„  the  city.  The  contract  for  the  clearing  and 
for  construction  of  the  12-foot  channel,  200  ft.  fining  was  let  to  the  Tacoma  Dredging  Co., 
wide,  from  Philadelphia  to  Trenton,  the  work  Tacoma,  Wash.,  and  the  contract  for  the  drain- 
consisting  of  dredging  about  1,100,000  cu.  yds.  age  was  let  to  Haukeli  &  Hegdale.  The  bids 
and  the  construction  of  30.000  ft.  of  revetment  received  on  the  work  were  as  follows :  Fill — 
bulkhead  to  guide  the  current.  On  the  dredg-  Puget  Sound  Bridge  &  Dredging  Co.  (bonds), 
ing  work  the  Atlantic,  Gulf  &  Pacific  Dredg-  at  $0.1685  per  cu.  yd.,  $2.52,750;  (cash),  at 
ing  Co.,  Park  Row  Bldg.,  New  York,  bid  $236,-  $(|.M,S.">  per  cu.  vd,.  $2■i^■;l"):  Standard  -\ineri- 
100,  and  the  North  .American  Dredging  Co.,  (-an  Dredging  Co.,  at  $0,139  per  cu.  yd.,  $208,- 
Philadelphia.  $231,900.  For  the  revetment  500 ;  North  American  Dredging  Co.,  at  $0,164 
work  the  Atlantic,  Gulf  &  Pacific  Co.  bid  pgr  cu.  yd.,  $246,000;  Tacoma  Dredging  Co., 
$241,425,  and  the  North  American  Dredging  $0  11  per  cu.  vd.,  $165,000.  Clearing— Puget 
Co.  bid  $261,287.  These  were  the  only  two  Sound  Bridge  &  Dredging  Co.  (bonds),  $36,- 
companies  bidding  on  all  of  the  work.  yih,  lump  sum;  (cash),  $32,750,  lump  sura; 
Rhode  Island.  Tacoma  Dredging  Co.,  $21,250,  lump  sum; 
,  D- ,          11   1                    1        ,10                rx  Haukeli  &  Hegdale,  $25,995,  lump  sum.   Drain- 

^Bids   will   be   received   until  2   p.   m.,   Oc-  p^     j    gound    Bridge   &     Dredging     Co. 

tober   14,  by  S.   I.  Kimball,  General   Superin-  (^^^^j^)"   %\%,m;    (cash),   $14,225;     Tacoma 

tendent.  Treasury  Department,  U.  S.  Life  Sav-  ^^edging  Co.     $10,280;    Haukeli    &    Hegdale, 

ing  Service,  Washington,  D.   C,  for  the  con  to  r  Va     &   ^    '    ^     '        ' 

struction  of  a  life  saving  station  at  Green  Hill  ^'"''^     '               ,,,      .     -it-   „•    ;_ 

on  the  coast  of  South  Kingston,  R.  I.  West     Virginia. 

<Nr.iith    rarnlina  The    following    bids    Were    received     Sept. 

.^.,        .„  ,              .      ,          ,  ■  16  by  Cant.  F.  W.  Alstaetter,  U.  S.  Engineer, 

•{•Bids  will  be  received  until  11  a.  m..  No-  Wheeling',  W.  Va.,  for  constructing  lock  and 
vember  5,  by  R.  C.  Hollyday,  Chief  of  Bureau  gijide  walls,  bear  trap  weirs  and  Chanoine 
of  Yards  and  Docks,  Navy  Department,  Wash-  ^eir  for  Dam  No.  19,  Ohio  River,  (1)  stand- 
mgton,  D.  C,  for  the  construction  of  steel  i„g  from  the  Pneumatic  Caisson  Co.,  New 
storage  shed  at  the  U.  S.  Navy  Yard,  Charles-  y^rk,  (2)  for  the  Ohio  River  Contract  Co., 
ton,  S.  C.  Evansville,  Ind.,  (3)  for  Sheridan-Kirk  Con- 
Texas,  tract   Co.,   Cincinnati,   O..   and    (4)    for  the  T. 

^Bids  will  be  received  until  10  a.  m.,  Octo-  A.  Gillispie  Co.,  Pittsburg,  Pa: 

(1)                   (2)                   (3)                 (4) 

Cofferdam.  16-foot.  2.S00  lin.  ft J25.00               $20.00               $20.00               $22  00 

Cofferdam.   10-toot.    1.700  lin.   ft 12.00                 10.00                 15.00                 12.00 

Common  excavation.  84.300  cu.  vds .70                     .75                     .CO                     .su 

Kock  excavation.  3,925  cu.  vds 3.00                   3.50                   4.00                   4..)0 

Drilling  bolt  tioles.  500  lin.  ft 1.00                   1.00                     .50                   1.00 

Pill.  55,800  cu.   yds ■. .50                     .60                     .50                     .50 

Riprap,  3.360  cu.  yds 4.00                   4.00                   3.85                   4.00 

Round  piles,  38.200  lin  ft..  M  ft.  B.  M .60                     .60                     .60                 „„-?2,, 

Slieet  piles,  513  lin  ft.,  M  ft.  B.  M 60.00M              SO.OOM             95.00M              'Jl-^3^, 

Dak  timber.  65  M.  ft.  B.  M SO.OOM            100. OOM           120. OOM           130. OOM 

Concrete,   46,350  cu.  yds 6.50                   6.50                   7.00                   7.00 

Structural  steel,  885.000  lbs .063                   .07                     .0807                 ,07 

Reinforcing  rods,  5.000  lbs .06                     .07                     .0632                 .07 

Porgings.    43,000    lbs .085                   .07                     .1082                 .07 

Bolts,  etc..   65,200  lbs .05                     .07                     .0657                 .06 

Iron  castings.   167.600  lbs .04                     .07                     .0632                 .06 

Steel  castings.  133.000  lbs .06                     .10                     .15                     .10 

Bronze  castings,  1.170  lbs .SO                     .90                     .SO                   1.00 

Pipe.  4-inch,  2,050  lin.   ft 1.80                   3.00                     .50                   2.00 

Pipe.   3-inch.  1,500  lin.  ft 1.50                   3.00                     .40                   1.50 

Pipe,  2%-inch,  750  lin.  ft 1.00                   2.00                     .35                   1.00 

Pipe.  2-inch.  830  lin.  ft .80                   1.50                     .30                     .75 

Tile  drain,  S50  lin.  ft .70                     .75                     .20                     -60 

Totals    $649,739  $679,109            $707,228           $698,833 

marked  thus  4"  indicate  work  now  open  for  bids. 
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Wisconsin. 

^Bids  will  be  received  until  noon,  October 
31,  by  Lieut.  Col.  D.  Fitch,  U.  .S.  Engineer, 
Duluth,  Minn.,  for  the  construction  of  pier- 
head crib  and  riprap  embankment  for  same  at 
Ashland.  Wis. 

•|«Bids  will  be  received  until  2  :30  p.  m.,  Oc- 
tober 12,  by  Lieut.  W.  E.  Gilmore,  Construct- 
ing Quartermaster,  Rifle  Range,  near  Sparta, 
Wis.,  for  the  erection  of  one  galvanized  stor- 
age shed  at  the  camp  of  instruction  in  the 
United  States  military  reservation,  approxi- 
mately 8  miles  from  Sparta,  Wis. 

^•As  previously  noted  in  these  columns  bids 
are  being  asked  by  Lieut.  Col.  CIraham  D. 
Fitch,  U.  S.  Engineer,  Duluth,  Minn.,  until 
noon,  Oct.  31,  for  building  pierhead,  crib  and 
riprap  embankment  for  same  at  .Vshland,  Wis. 
The  work  to  lie  done  consists  of  building  an 
open  crib  32  ft.  by  48  ft,  placing  it,  driving 
piles  to  act  as  bearing  piles  ior  the  concrete 


superstructure  which  is  to  be  built  at  some  fu- 
ture date,  and  then  building  up  a  riprap  em- 
bankment by  throwing  in  rock  through  and 
around  the  crib  and  fdlijig  the  crib  with  rock. 
The  appro.ximate  quantities  arc  as  foll6ws: 
Timber,  -58  M  ft.,  B  M,  30,  .50  ft.  bearing  pile 
and  such  additional  piles  as  contractor  may 
deem  necessary ;  1G,780  lbs,  iron  fastenings 
and  plate;  2,57.5  tons  rock  embankment  and 
crib  filling;  350  tons  rock  on  top  of  crib. 

^Bids  will  be  received  until  4  p.  m.,  Nov.  1, 
by  Slate  Board  of  Control,  Madison,  Wis., 
for  the  necessary  labor  and  material  for  the 
construction  of  a  hospital  for  criminal  and 
violent  insane  at  the  Northern  Hospital  for 
the  Insane,  Winnebago,  Wis.  Foeller  &  Scho- 
ber.  Green  Bay,  Wis.,  .Architects. 

4*Bids  will  be  received  until  10 :30  a.  m., 
Oct.  14,  by  Department  of  Public  Works,  H. 
E.  Briggs,  Commissioner,  Milwaukee,  Wis., 
for  the  construction  of  a  new  protection  pier 


in    the    .Milwaukee    River     for     Chestnut     St. 
bridge. 

Canada. 

The  Canadian  government  has  approved  the 
Thompson  Co.'s  plans  for  a  dry  dock  at  Van- 
couver, and  the  company  is  now  assured  of  a 
subsidy  of  'iVz  per  cent  for  25  years  on  the 
cost  of  con.struction.  The  plans  provide  for 
a  connnercial  dock  of  the  second  class  under 
the  subsidy  act.  It  will  be  over  GOO  ft.  long 
and  will  cost  over  $l,000,OitO. 

The  City  Council  of  Prince  Albert,  Sask., 
has  directed  C.  H.  Mitchell  of  Toronto,  Ont., 
to  prepare  plans  and  specifications  for  a  city 
power  development  at  Lacelle  Falls.  It  is  pro- 
posed to  have  everything  ready  to  let  the  con- 
tracts bv  May  1  of  next  year.  It  is  planned 
to  develop  10,000  II.P.  at  a  cost  of  $1,000,000. 
The  work  is  to  be  done  in  stages,  the  initial 
one  being  to  develop  about  3,000  H.P.  at  less 
than  one-half  the  total  cost. 


BRIDGES -STEEL       AND       CONCRETE 


Arkansas. 

Judge  of  Desha  County,  Ark.,  has  awarded 
the  contracts  for  the  construction  of  two  steel 
bridges,  one  on  the  Halley  Road  and  one  on 
the  Kelso  Road,  to  George  E.  James  and  J.  S. 
Bowles,  the  contract  prices  aggregating  $3,679. 

Plans  have  been  submitted  to  the  Mayor  of 
Te-xarkana,  Arkansas,  by  the  Chief  Engineer 
of  the  St.  Louis  Southwestern  Ry.  (Cotton 
Belt),  for  the  construction  of  a  1,500  ft.  via- 
duct over  the  railway  tracks  at  the  Oak  St. 
crossing.  The  estimated  cost  of  the  work 
is  $200,000. 

California. 

4*Bids  will  be  received  until  10  a.  m.,  Octo- 
ber 22,  by  Board  of  Supervisors,  Madera,  Cal., 
for  the  construction  of  a  trestle  bridge  77  ft. 
long,  16  ft.  wide  in  the  clear,  over  Chowchilla 
River.     W.  R.  Curtin  is  Clerk. 

Plans  have  been  approved  by  Engineer  Roth- 
enberg  of  the  County  Engineering  Corps,  Pasa- 
dena, Cal.,  for  the  proposed  Arroyo  Seco 
bridge  to  link  the  foothill  boulevard  of  the 
good  roads  system  with  the  boulevard  from 
San  Rafael  Heights  to  banta  Monica.  The 
Highway  Commission  is  to  subscribe  $20,000 
toward  the  cost  of  the  structure  and  the  San 
Rafael  Heights  Improvement  Association  a 
smaller  sum,  leaving  the  city  of  Pasadena  and 
the  county  about  $60,000  apiece  to  pay  toward 
the  total  cost. 

Plans  have  been  completed  for  the  brid.ge  in 
Pasadena,  Cal.,  and  bonds  amounting  to  $32,- 
000  have  been  voted  by  South  Pasadena  for  the 
purpose.  The  City  of  Los  Angeles  and  the 
County  and  the  Salt  Lake  R.  R.  will  bear  the 
rest  of  the  expense.  The  structure  is  to  be 
of  solid  concrete  and  the  surface  of  the  bridge 
will  present  a  50  ft.  roadbed  with  a  sidewalk 
on  one  side  and  a  16  ft.  space  for  railroad  on 
the  other. 

Board  of  Trade,  Houghson,  Cal.,  have  under 
consideration  the  necessity  of  a  bridge  across 
the  river  near  Empire  and  a  committee  has 
been  appointed  to  take  the  matter  up  with  the 
County   Commissioners. 

Illinois. 

Board  of  Supervisors,  McLean  County,  111., 
have  authorized  the  Road  and  Bridge  Com- 
mittee to  construct  the  south  approach  of  the 
Kappa  bridge  and  McLean  County's  unpaid 
portion  amounting  to  $3,114,  was  ordered  paid. 

County  Commissioners,  Pawnee,  III.,  have 
been  petitioned  to  appropriate  $1,450  for  the 
construction  of  a  new  bridge  across  Sugar 
Creek  in  Woodside  township,  on  the  Fox 
Road. 

The  County  Commissioners  at  McComb,  111., 
have  awarded  the  contract  to  J.  C.  Wigart, 
Bushnell,  111.,  for  the  construction  of  three 
bridges  in  McComb.  111.,  at  $1,049. 

Engineers  of  the  Strauss  Bascule  Bridge  Co., 
134  Monroe  St.,  Chicago,  111.,  have  completed 
plans  for  a  steel  and  concrete  bridge  88  ft. 
long,  single  leaf,  at  Quebec,  Canada,  over  the 


entrance  to  Princess  Louise  docks.  The  Har- 
bor Commissioners  of  Quebec  will  receive  es- 
timates. 

A  contract  has  been  awarded  James  Labord, 
Freeport,  III.,  for  the  construction  of  a  new 
concrete  bridge  to  replace  the  present  one  at 
the  old  mill.  Savanna,  111. 

Plans  have  been  prepared  by  the  State  En- 
gineer of  Illinois  for  the  construction  of  a 
bridge  over  the  Rock  River  at  Colona,  111., 
and  have  been  forwarded  to  the  Secretary 
of  War  for  approval.  The  plans  which  have 
been  adopted  by  a  joint  committee,  composed 
of  Rock  Island  and  Henry  County  Supervis- 
ors estimate  the  cost  of  the  structure  at 
$60,000. 

Indiana. 

•J«Bids  will  be  received  until  1  p.  m..  Octo- 
ber 17,  by  Commissioners  of  Johnson  County 
at  Franklin,  Ind.,  for  the  construction  of  four 
small  bridges.  The  Auditor  of  the  County  is 
W.  B.  Jennings. 

The  Elkhart  Bridge  &  Iron  Co.  has  been 
awarded  the  contract  at  $3,464  for  the  con- 
struction of  8  bridges  in  Kosciuko  County,  In- 
diana. 

Board  of  County  Commissioners,  Terre 
Haute,  Ind.,  have  awarded  the  contract  for 
the  construction  of  a  new  bridge  across  Coal 
Creek  in  Fayette  Township  to  Joseph  W. 
Lowe,  at  $3,000.  Other  bids  submitted  were  as 
follows:  John  N.  White,  $3,760;  Louis  See- 
burger,  $3,840 ;  John  W.  Kinser,  $3,483. 

John  O.  Wright  of  Clinton,  Ind.,  for  $442 
and  S.  B.  Boyse  of  Perrysville,  Ind.,  for  $555 
were  awarded  contracts  by  the  county  com- 
missioners at  Newport,  Ind.,  for  the  con- 
struction of  two  small  bridges  of  one  span 
each  in  Eugene  township.  The  bridges  will 
be  about  24  ft.  long.  Bids  were  openeil 
Oct.  3. 

The  county  commissioners  at  Marion,  Ind., 
have  awarded  a  contract  to  E.  R.  Hooner  for 
the  construction  of  8  concrete  arches  for  $225 
each.     Bids  were  opened  Oct.  4. 

Io\wa. 

^•Bids  will  be  received  until  11  a.  m.,  Octo- 
lier  24,  by  Board  of  Supervisors  Shelby  Coun- 
ty at  Harlan,  la.,  at  the  office  of  .Albert  Han- 
sen, County  .Auditor,  for  the  construction  of  5 
steel  bridges,  70  ft.  span,  across  Ditch  No.  1. 
Structures  to  have  16  ft.  roadway. 

The  Clarke  Construction  Co.,  has  been 
awarded  a  contract  by  the  city  of  Clinton,  la:, 
for  the  construction  of  three  concrete  bridges 
for  $3,000.     R.  C.  Hart  is  City  Engineer. 

The  contract  for  the  construction  of  al!  the 
bridges  along  the  line  of  the  Muscatine  North 
&  South  R.  R.,  between  Elrick  Junction  and 
Burlington,  la.,  has  been  awarded  to  J.  H. 
Seldon,  Muscatine,  la.  The  structures  will  be 
mostly  temporary  pile  bridges. 
Kansas. 

Board  of  County  Commissioners,  Wichita, 
Kan.,  have  awarded  the  following  contracts  for 


the  construction  of  steel  bridges :  For  a  county 
line  bridge  between  Sedgwick  and  Harvey 
counties,  60  by  16  ft.,  to  be  of  steel  with  con- 
crete floor,  the  Wichita  Construction  Company 
received  the  contract,  their  bid  being  $1,525. 
Other  bidders  and  their  bids  were:  Missouri 
Valley  Bridge' Company,  $1,700;  Illinois  Steel 
Bridge  Comoany,  $1,694 ;  Carr  &  Martin, 
$1,618.  For  a  steel  bridge  with  wooden  floor 
in  Gvpsum  township,  between  sections  27  and 
34,  to  be  30  by  16  ft.,  the  Wichita  Construc- 
tion company's  bid  of  $625  was  accepted,  the 
other  firms'  bids  being:  Missouri  Valley  Bridge 
company,  $870 ;  Illinois  Steel  Bridge  company, 
$900;  Carr  &  Martin,  $700.  For  a  steel 
bridge  with  wooden  floor  on  the  west  line  of 
section  18,  between  Delano  and  Attica,  55  by 
16  ft.,  the  bid  went  to  Carr  &  Martin  for 
$1,.390;  other  bids  being:  Missouri  Valley 
Bridge  Company,  $1,800 ;  Illinois  Steel  Bridge 
company,  $1,900;  Wichita  Construction  Com- 
pany, $1,650. 

The  Board  of  County  Commissioners  at 
lola,  Kan.,  have  decided  to  submit  to  a  vote 
of  the  people  of  Allen  County,  propositions  to 
construct  two  bridges  across  the  Neosho  River, 
one  of  them  at  Bales  Ford  on  the  Humboldt 
township  line,  the  other  at  a  point  east  of 
Petrolia.  It  is  estimated  that  the  cost  of  the 
structures  will  amount  to  $8,000. 

.At  a  recent  meeting  of  the  City  Commission 
of  Hutchinson,  Kan.,  and  Emerson  Carey, 
President  of  the  Hutchinson  Interurban  Ry. 
Co.,  it  was  held  that  the  portion  of  the  new 
concrete  bridge  at  Main  St.  under  the  street 
railway  tracks  should  be  built  by  the  railway 
company.  The  matter  of  constructing  Wal- 
nut and  Washington  St.  bridges  was  also 
taken  up. 

Property  owners  of  Riverside,  Wichita,  Kan., 
have  appointed  another  committee,  E.  A.  Kelly, 
Chairman,  to  confer  with  the  West  Wichita 
Commercial  League  with  reference  to  build- 
ing a  bridge  across  the  Big  Arkansas  River  at 
Central  Ave. 

Louisiana. 

^Bids  will  be  received  until  Nov.  2,  by  A. 
L.  Slack,  Secretary  Police  Jury,  Tallulah,  La., 
for  the  construction  of  two  steel  bridges,  one 
over  Joes  Bayou,  116  ft.  long  at  the  intersec- 
tion of  Cow  Bayou  and  another  at  Bozeman 
place,  168  ft.  long.  Both  structures  will  have 
a  14  ft.  roadway. 

Maine. 

Reports  from  Levviston,  Me.,  are  to  the  ef- 
fect that  the  contract  for  the  construction  of 
the  substructure  of  the  Van  Buren  and  St. 
Leonards  bridge  has  been  awarded  to  Powers 
&  Brewer  of  Grand  Falls,  N.  B.,  at  $23,895 
and  the  superstructure  for  thn  ^.-imp  has  been 
awarded  the   Penn  Bridge  .  er  Falls, 

Pa.,  at  $^0,991. 

Maryland. 

4'Bids  will  be  received  until  noon,  October 
13,  by  Highway  Commission,  Baltimore  Coun- 
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ty,  Tovvson,  Md.,  for  the  following  contracts: 
No.  33 — Reinforced  concrete  bridge  on  Green 
Spring  Ave.,  over  Jones'  Falls,  Third  district. 
No.  34 — Reinforced  Concrete  Bridge  on  Rock- 
dale Road  over  Gnnpowder  Falls,  Sixth  dis- 
trict. No.  35 — Reinforced  Concrete  Bridge  on 
West  Point  Road,  over  Norris'  Run,  Fourth 
district.  No.  36 — Reinforced  Concrete  Bridge 
on  Graves  Run  Road,  over  Graves  Run,  Fifth 
district.  No.  37 — Reinforced  Concrete  Culvert 
on  Corbett  Road,  over  small  stream.  Eighth 
district.  No.  38 — Reinforced  Concrete  Culvert 
on  Bellona  Ave.,  near  Sherwood,  Ninth  dis- 
trict. Henry  G.  Shirley  is  County  Roads  En- 
gineer. 

Michigan. 

City  Council  of  Menominee.  Mich.,  has  ap- 
propriated $8,700  for  the  building  of  a  new 
Iiridge  over  the  Menominee  River.  A  similar 
appropriation,  it  is  said,  will  be  necessary  from 
Marinette  before  the  structure  can  be  built.  .Al- 
though the  subject  has  been  discussed  by  that 
city  no  action  has  yet  been  taken. 
Minnesota. 

The  Northern  Pacific  Ry.  Co.  has  informed 
City  Engineer  L.  W.  Rundlett,  St.  Paul,  Minn., 
that  materials  have  been  assembled  for  an 
immediate  start  on  the  concrete  work  of  the 
proposed  bridge  over  the  tracks  at  Missis- 
sippi and  York  Sts. 

County  Surveyor  Brooks,  Mankato,  Minn., 
is  strongly  in  favor  of  the  construction  of  a 
concrete  arch  bridge  at  Red  Jacket. 

Mississippi. 

It  is  reported  that  the  Louisville  &  Nash- 
ville R.  R.  has  about  completed  arrangements 
looking  to  the  reconstruction  of  its  2-mile 
bridge  at  Bay  St.  Louis,  Miss.  The  bridge 
was  somewhat  damaged  by  storms  of  the  past 
few  years  and  it  has  been  decided  by  the  com- 
pany, best  to  reconstruct  the  entire  structure. 

Missouri. 

The  South  Troost  Avenue  Improvement 
-Vssociation,  Kansas  City,  Mo.,  has  been  or- 
ganized and  will  first  take  up  the  matter  of 
constructing  a  new  bridge  over  Brush  Creek 
at  Troots  Ave.  According  to  estimates  the 
new  structure  will  cost  between  $15,000  and 
$16,000. 

Plans  for  the  construction  of  the  proposed 
viaduct  over  the  tracks  at  Compton  Ave.  have 
been  approved  by  the  Board  of  Public  Im- 
provements, St.  Louis,  Mo.  The  structure  will 
be  of  concrete  and  steel  and  will  cost,  it  is 
estimated,  $370,000.  Detailed  plans  will  be 
submitted  by  the  railroads  to  the  board  short- 
ly and  it  is  expected  to  have  work  start  on 
the  bridge  early  in  the  Spring. 

Montana. 

Plans  are  under  way  by  Fred  Buck,  City 
Engineer,  Missoula,  Mont.,  for  the  construc- 
tion of  a  new  bridge  across  the  Rattlesnake 
Creek  near  its  mouth  which  has  been  made 
necessary  by  the  opening  of  East  Front  St. 
According  to  the  design,  the  structure  will  be 
56  ft.  long  without  approaches  and  is  to  be  a 
combination  w-ood  steel  and  concrete  affair  of 
one  span.  The  roadway  will  be  24  ft.  and 
sidewalks  will  be  0  ft. 

New  York. 

City  Council  of  Syracuse,  N.  Y.,  is  to  take 
action  looking  toward  the  construction  of  a 
new  bridge  at  Beeche  St.  over  the  Erie  Canal 
to  replace  the  present  structure  which  is  re- 
ported in  dangerous  condition. 

North  Dakota. 

Board  of  Commissioners,  Burleigh  County, 
P)ismarck,  N.  Dak.,  has  awarded  the  contract 
for  the  construction  of  two  county  bridges,  one 
00  ft.  long  and  the  other  a  50-ft.  structure 
the  Fargo  Bridge  &  Iron  Co.,  Fargo,  N.  Dak., 
at  $4,750. 

Ohio. 

•J«Bids  will  be  received  until  11  a.  m..  Oct. 
26,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  the  construction  of  bridge  work 
per  Report  No.  2726,  concrete,  bridge  Herea. 
Middlcburg  township. 

<f»Bids  will  be  received  until   1  p.  m.,  Oct. 


18,  by  Board  of  County  Commissioners,  \Va- 
pakoneta,  O.,  for  the  necessary  labor  and 
material  necessary  for  the  construction  of  2 
bridges  located  near  the  German  Zion  church 
in  Logan  township,  one  structure  on  Van 
Wert  Pike;  one  on  the  angling  road  in  Push- 
eta  township;  one  bridge  in  Goshen  townshio 
near  James  Morris  farm  south  of  New  Hamp- 
shire.    A.  E.  Schaffer  is  County  Auditor. 

^Bids  will  be  received  until  noon,  Oct.  14, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  construction  under  Specifica- 
tions No.  112,  of  a  concrete  bridge  on  Clcves 
and  Warsaw  pike  at  Hasufield  arm  in  Delhi 
township.     Fred  Dreihs  is  Clerk. 

The  contract  for  paving  the  Dennisson  Har- 
vard bridge  at  Cleveland,  O.,  connecting  the 
cities  of  Brooklyn  and  Newburg  has  been 
awarded  to  Adams  Bros..  Zanesville.  O.,  for 
$50,000.  The  work  will  require  about  5  months 
time  to  complete  it. 

Hamilton  County  Commissioners,  Cincin- 
nati. O.,  have  awarded  the  contract  under  spe- 
cifications No.  107,  of  a  concrete  bridge  on 
Burns  road  near  Stone  Mill  road  in  Colerain 
township  to  H.  E.  Steele  of  College  Hill,  O. 
Bids  were  opened  Sept.  30. 

The  Davies  Cement  Paving  Co.,  3  Davies 
Bldg.,  E.  Toledo,  O.,  has  been  awarded  a  con- 
tract by  the  Lucas  county  commissioners  for 
the  construction  of  two  concrete  abutments 
on  County  Road  No.  481,  over  Cedar  Creek 
for  $0.00  per  cu.  yd.  Bids  were  opened  Oct.  3. 

The  County  Commissioners  at  Cincinnati, 
O.,  have  awarded  the  contract  for  the  con- 
struction under  Specifications  No.  103,  a  con- 
crete bridge  over  Toad  Creek,  near  the  Coler- 
ain Pike  on  the  river  road  in  Colerain  town- 
ship to  C.  T.  McDonough,  Betts  St.,  Cincin- 
nati, for  $1,433.     Bids  were  opened  Sept.  16. 

The  County  Commissioners  at  Cincinnati, 
O.,  have  awarded  the  contract  to  F.  J.  P. 
Brackett  of  Wyoming,  O.,  for  the  construc- 
tion under  specifications  No.  89,  of  a  concrete 
bridge  and  fill  on  the  road  from  Miamitown 
to  Mt.  Hope  at  residence  of  R.  E.  Simmons, 
Whitewater  township.  Bids  were  opened  Sept. 
30. 

Plans  have  been  approved  by  the  U.  S.  War 
Department  for  the  construction  of  the  new 
bridge  over  the  Muskigum  river  at  5th  St., 
Zanesville,   O. 

The  Danes  Cement  Paving  Co.,  3  Danes 
Bldg..  E.  Toledo,  O.,  has  been  awarded  the 
contract  by  the  county  commissioners  at  To- 
ledo, for  "furnishing  the  necessary  labor  and 
material  for  the  construction  complete  of  two 
concrete  abutments  on  County  Road  481, 
south  of  Yondota  for  $6.90  per  cu.  yd.  Bids 
were  opened  Oct.  3. 

Oklahoma. 

County  Commissioners,  according  to  recent 
advices  from  Gushing,  Okla..  have  awarded  the 
contract  for  the  construction  over  the  Cimar- 
ron River  near  that  place  to  the  Weatherford 
Machine  &  Foundry  Co.,  for  $17,956. 

County  Commissioners.  Sapulpa,  Okla.,  have 
let  the  contract  for  the  construction  of  a  bridge 
over  the  Cimarron  River  10  miles  above  Mann- 
ford,  at  the  old  Bland  Crossing.  The  struc- 
ture according  to  the  plans  will  be  642  ft. 
long. 

Oregon. 

City  Council  of  Portland,  Ore.,  is  to  sell 
bonds  amounting  to  $500,000  for  the  construc- 
tion of  the  Broadway  bridge. 

Pennsylvania. 

The  Commissioners  of  Westmoreland  Coun- 
ty, Pa.,  have  awarded  the  contract  for  the 
erection  of  a  concrete  bridge  over  Sewickley 
Creek  at  Yukon,  Pa.,  to  Barnes  &  Senff, 
Pittsburg,  Pa.,  for  $6,965. 

It  has  been  suggested  by  D.  L.  Creveling  of 
the  Street  Committee,  Wilkes  Barre,  Pa.,  that 
a  new  reinforced  concrete  bridge  be  construc- 
ted to  replace  the  present  South  St.  bridge  for 
which  repairs  had  been  planned. 

Plans  are  under  way  by  William  A.  Schunk, 
City  Engineer,  Scranton,  Pa.,  for  the  con- 
struction of  a  viaduct  from  Mears  St.  near 
North  Main  Ave.  to  connect  with  the  pro- 
posed Mulberry  St.  viaduct. 

It  has  been  announced  that  the  Minsi  Trail 


Bridge  Co.  will  receive  the  $150,000  contract 
for  the  construction  of  a  new  steel  bridge  from 
Northampton  Heights  to  East  Bethlehem,  Pa., 
to  care  for  the  employes  of  the  Bethlehem 
Steel  Co. 

County  Commissioners,  Easton,  Pa.,  have 
awarded  the  contract  to  the  Pascoe  Construc- 
tion Co.  at  $1,543  to  repair  bridge  No.  24 
across  the  Lehigh  River  at  Glendon.  The 
structure  will  have  new  flooring,  sides  and 
roofing.  Other  bid  received  was  that  of  H. 
D.  Folkenson,  $3,150. 

The  New  York  Central  R.  R.  Co.  ha>^ 
awarded  the  contract  to  F.  J.  McCain  Con- 
struction Co.,  Mercer,  Pa.,  for  the  construc- 
tion of  a  new  bridge  over  the  Mohawk  River 
on  the  Black  River  Division.  The  bridge  ac- 
cording to  plans  will  be  of  steel  and  will  ac- 
commodate double  tracks. 

Texas. 

.\  proposition  to  issue  bridge  bonds  to  the 
amount  of  $18,000  carried  at  Marlin,  Falls 
County,  Texas.  Oct.  1.  The  obiect  is  to  re- 
place the  portion  of  the  Highbank  bridge  over 
the  Brazos  River  destroyed  by  flood  water  last 
spring. 

Washington. 

The  Oregon  Trunk  Ry.  bridge  at  the  cross- 
ing of  the  Columbia  River  at  Celilo  has  been 
let  to  the  Pennsylvania  Steel  Co.  The  steel 
will  weigh  4,.500  tons.  One  mile  west  of 
Celilo,  where  the  bridge  site  has  been  selected, 
the  waters  of  the  Columbia  are  divided  into 
several  small  and  deep  channels  and  run 
among  walls  of  solid  rock.  Seven  chan- 
nels will  be  crossed  hv  truss  spans  of  steel. 
six  of  which  will  be  230  ft.  long.  The  seventh 
and  lorgest  span  will  be  32(1  f*.  in  length. 
In  addition  the  Government  canal  under  con- 
struction at  Celilo  will  be  spanned  and  over 
this  a  draw  250  ft.  long  will  be  swung.  The 
piers  are  all  to  be  constructed  on  the  rock 
islands  that  divide  the  river  into  its  numerous 
channels  at  that  point.  In  addition  to  the 
truss  spans  the  construction  of  a  long  steel 
viaduct  will  be  necessary  and  for  that  purpose 
17  100-ft.  plate-girder  spans  and  five  75-ft. 
plate-girder  spans  will  be  put  in  place,  resting 
on  as  many  concrete  piers. 

In  connection  with  the  construction  of  the 
Oregon  Trunk  Line  Ry.  along  the  shore  of 
Upper  Klamath  Lake,  it  will  be  necessary  to 
construct  a  bridge  over  the  strait  connecting 
the  Upper  Klamath  Lake  and  Agency  Lake, 
in  order  to  avoid  two  miles  of  difficult  hill 
work. 

Wisconsin. 

The  Chicago,  Milwaukee  &  St.  Paul  is  mak- 
ing preparations  for  the  construction  of  the 
viaduct  over  its  tracks  on  Washington  .'Vve., 
Racine,  Wis. 

City  Council  of  Superior,  Wis.,  has  b^-en 
recommended  to  construct  a  new  steel  bridge 
across  the  Nemadji  River  between  the  East 
End  and  Allouez  at  or  about  where  the  pres- 
ent Fourth  St.  bridge  now  stands.  The  esti- 
mated cost  of  such  a  structure,  which  would 
necessarily  be  2,400  ft.  long,  is  between  $75,000 
and  $100,000. 

Wyoming. 

The  Union  Pacific  Ry.  has  under  considera- 
tion plans  for  the  reconstruction  of  its  dou- 
ble track  bridge  over  the  Missouri  River  at 
Council  Bluffs,  Wyo.,  making  it  a  four  track 
structure. 

Canada. 

•|«Bids  will  be  received  until  5  p.  m.,  Oct. 
15,  by  E.  F.  Mitchell,  Chief  Engineer,  Room 
75,  McDougall  Block.  Calgary,  Alta.,  for  the 
construction  of  substructure  and  grading  ap- 
proaches to  a  bridge  across  the  Bow  River  5 
miles  west  of  Calgary  for  J.  He.xtall. 

The  time  for  receiving  bids  for  the  construc- 
tion of  the  Quebec  Bridge  expired  on  Oct.  1, 
but  no  contract  will  be  let  until  the  Commis- 
sion has  ample  time  to  analyze  the  bids.  ,The 
following  companies  submitted  bids:  The  Do- 
minion Bridge  Company  of  Montreal,  the 
Canadian  Bridge  Company  of  Walkerville.  the 
British  Empire  Bridge  Company  (representin.g 
the  amalgamated  interests  of  two  large  Britisli 
companies,  with  works  at  Darlington  and  Bir- 


Items  marked  thus  •}•  indicate  work  now  open  for  bids. 


(October  12,  lyio. 


ENGINEERING-CONTRACTING 


41 


mingham),  and  the  Phoenix  Bridge  Company 
of  Phoenixville,  Pa. 

The  contract  for  the  construction  of  the 
liigh  level  bridge  over  Don  at  Queen  St.,  has 
lieen  awarded  by  the  Board  of  Control,  To- 
ronto, Ont.,  to  the  F.  H.  McGuigan  Co.,  To- 
ronto, Ont.,  for  $193,000.  The  controllers 
have  decided  to  have  an  entirely  new  channel 


span   built    instead    of   using   the   present   low 
level  bridge. 

Advices  from  The  Pas,  Sask..  state  that 
work  is  about  to  start  on  the  bridge  across 
the  Saskatchewan  river.  Construction  men  are 
already  on  the  scene  and  the  road  from  the 
terminus  of  the  track  is  being  cleared.  It  is 
said    that   the   concrete   part   of   the   structure 


will  be  completed  by  early  Spring. 

\Vm.  Newman  Co.,  Ltd..  Winnipeg,  Man., 
has  received  a  contract  from  J.  F.  C.  Menlove, 
Secretary-Treasurer,  Wallace  and  Virden, 
Man.,  for  the  construction  of  a  60  ft.  re-in- 
forced  concrete  bridge  to  be  erected  within 
the  town  site  of  Virden,  for  $3,800.  Bids  were 
opened  .Sept.  24. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

The  city  of  Tuscaloosa,  Ala.,  contemplates 
paving  its  streets. 

The  city  council  of  Birmingham.  Ala.,  will 
award  a  contract  at  the  first  meeting  in  Oc- 
tober for  the  construction  of  a  brick  roadway 
from  Fairview  to  Ensley.  The  proposed  im- 
provement will  cost  about  $57,000.  The  road 
will  follow  the  South  Ensley  car  line  and  w-ill 
eliminate  the  grade  through  South  Ensley 
Highlands  and  Palmer  Terrace,  and  will  be 
18  ft.  wide  on  both  sides  of  the  tracks. 

Arizona. 

•J«Bids  w-ill  be  received  until  October  18, 
Territorial  Board  of  Control,  Phoenix,  Ariz., 
for  the  construction  of  the  link  in  the  terri- 
torial highway  between  Bisbee  and  Douglas. 
This  is  the  second  advertisement  for  bids,  as 
the  first  set  were  rejected  as  being  too  high. 

The  board  of  supervisors  at  Phoenix,  Ariz., 
has  decided  to  assist  the  citizens  along  the 
Black  Canyon  road  in  the  reconstruction  of 
that  road.  The  estimated  cost  of  the  road  is 
SG.OOO.  L.  M.  Acuff  is  County  Road  Superin- 
tendent. 

.According  to  advices  from  Tombstone, 
.\riz.,  the  board  of  control  rejected  all  bids 
submitted  Sept.  15  for  the  construction  of  the 
Bisbee-Douglas  section  of  the  territorial  road 
The  work  will  be  re-advertised  at  once. 

Arkansas. 

•J«Bids  will  be  received  until  3  p.  m.,  Octo- 
ber 25,  by  the  Commissioners  of  Street  Im- 
provement, District  No.  163,  Little  Rock,  Ark., 
for  the  construction  of  pavement  in  that  dis- 
trict. Bids  will  be  submitted  on  wood  block, 
asphalt  and  brick.  L.  W.  Cherry,  815  State 
Bank  Bldg.,  Little  Rock,  Ark.,  is  Secretary. 
Ford  &  MacCrea,  839  Gazette  feldg.,  are  En- 
gineers. 

The  county  commissioners  at  Pine  Bluff, 
Ark.,  have  been  petitioned  for  the  establish- 
ment of  a  public  road  from  28th  Ave.  and 
Hazel  St.,  to  intersect  with  the  Sulphur  Springs 
road,  near  Thomas  S.  James'  residence. 

County  Judge  James  Gould  has  granted  the 
petition  of  the  property  owners  along  the  Sul- 
pliur  Springs  and  Camden  roads,  southwest  of 
Pine  Blufif,  Ark.,  in  which  they  asked  for  a 
road  improvement  district  for  the  purpose  of 
enabling  them  to  build  a  macadam  and  gravel 
road  out  of  Pine  Blufif  for  a  distance  of  12 
miles.  The  new  district  will  be  known  as  Road 
Improvement  District  No.  3. 

California. 

•J«Bids  will  lie  received  until  11  a.  m.,  Oc- 
tober 19,  by  Board  of  Public  Works,  Oak- 
land, Cal.,  for  furnishing  the  necessary  labor 
and  material  for  the  improvement  of  the 
northern  side  of  r2th  St.  between  Fallon  and 
Lake  Shore  blvd.     James  W.  Nelson  is  secy. 

The  board  of  supervisors  at  Stockton,  Cal., 
has  authorized  the  highway  commission  to 
expend  a  sum  not  exceeding  $1,000  for  gravel 
and  labor  on  the  Waterloo  road  north  of 
Waterloo. 

.\dvices  from  Riverside,  Cal.,  state  that  the 
contract  for  the  macadamizing  of  a  portion 
of  the  Box  Springs  canyon  road  has  been 
awarded  to  Oscar  Ford  for  $17,950.  The  road- 
way is  to  be  30  ft.  in  width,  and  the  macad- 
amized section  is  to  be  16  ft.  wide. 

Surveyor  J.  Norris  has  been  employed  by 
the  Chamber  of  Commerce  of  Oroville,  Cal., 
to   find   a   route  of   a  new   wagon   road   from 


Oroville,  in  Sierra  county.  Two  routes  are 
suggested.  One  is  to  Woodleaf  over  the  pres- 
ent county  road,  and  from  there  over  an  old 
logging  road  to  connect  with  a  county  road  in 
Sierra  county.  The  other  is  by  a  creek  that 
flows   from  near  Woodleaf  to  Challenge. 

Petitions  are  being  circulated  by  the  Cole- 
grove  Board  of  Trade,  Colegrove.  Cal.,  for 
the  proposed  paving  of  Santa  Monica  blvd., 
from  Sanborn  Junction  to  Seward  St.,  a  dis- 
tance  of  about  three  miles. 

Following  bids  were  received  by  the  board 
of  supervisors,  Los  Angeles,  Cal.,  for  grading 
and  culvert  work  on  the  Monterey  Pass  sec- 
tion of  the  good  roads  project:  F.  E.  Pender- 
grast,  $11,000;   O.   C.   St.  John,  $8,100. 

County  Surveyor  Bert  Conners  has  present- 
ed a  plan  to  the  members  of  the  county  board 
of  supervisors  at  Eureka,  Cal.,  calling  for 
the  bonding  of  Humboldt  County  for  $1,000,- 
UOO  for  road  improvements. 

A  petition  is  being  prepared  by  the  prop- 
erty owners  in  the  Corral  Hollow  district  of 
Livermore,  Cal.,  for  presentation  to  the  board 
of  supervisors  asking  that  another  outlet  to 
San  Joaquin  County  be  provided.  A  new  road 
will  probably  be  built  about  five  miles  in 
length  which  will  be  a  continuation  of  the 
present  Tesla  and  Carnegie  road  on  the  Ala- 
meda side,  extending  down  the  Corral  Hollow 
creek  on  the  north  side  to  the  terminus  of 
the  present  San  Joaquin  road  near  Carbona. 

Colorado. 

The  Denver  and  Mountain  Boulevard  As- 
sociation has  been  formed  in  Denver,  Colo., 
with  John  S.  Flower  as  president,  W.  W.  Por- 
ter, of  the  park  commission,  secretary,  and 
Col.  D.  C.  Dodge,  J.  F.  Welborn,  vice-presi- 
dents. The  association  plans  the  construction 
of  a  road  from  Boulevard  F,  at  Fort  Logan, 
to  the  mouth  of  Turkey  Creek  canyon,  a  dis- 
tance of  about  eight  miles. 

The  Logan  County  Commissioners  at  Ster- 
ling, Colo.,  have  let  the  contract  for  eight 
miles  of  new  state  highway,  beginning  at  the 
county  line  on  the  road  from  Brush  to  Ster- 
ling, as  follows :  For  the  first  four  miles  to 
C.  R.  Cunningham  for  $175  per  mile  and  the 
next  four  miles  from  Merino  toward  Atwood 
to  John  Adams  for  $227.75  per  mile. 

Crested  Butte,  Colo.,  has  raised  $1,500  to- 
ward building  the  proposed  Cement  Creek 
wagon   road. 

Delaware. 

The  board  of  education  of  Wilmington,  Del., 
has  awarded  to  the  George  W.  McCaulley  & 
Sons'  Co.,  the  contract  for  a  concrete  pave- 
ment at  No.  11  school. 

Florida. 

•|«Bids  will  be  received  until  9 :30  a.  m., 
Nov.  1,  by  Board  of  County  Commissioners, 
Jacksonvil'le,  Fla.,  for  grading,  laying  curb, 
and  paving  approximately  20  miles  of  hard 
surfaced  county  roads  in  Diival  county,  Fla. 
Gail  L.  Barnard,  room  9,  Courthouse,  Jack- 
sonville, County  Engineer,  has  plans  and  spec- 
ifications on  file. 

Georgia. 

The  city  of  Atlanta,  Ga.,  has  signed  a  con- 
tract wdth  the  Copeland-Inglis  Paving  Brick 
Co.,  of  Birmingham  for  considerable  street 
paving  to  be  done  during  the  year,  with  brick. 

A  resolution  has  been  passed  by  the  city 
council  of  Rome,  Ga.,  calling  for  an  elec- 
tion for  Nov.  8  to  pass  upon  a  bond  issue  of 
$275,000,    to   be    divided    as    follows:   $100,000 


for  purchase  of  present  Shorter  College  build- 
ings, for  use  of  public  schools  and  building 
ward  schools:  $50,000  for  street  paving;  $50,- 
000  for  improving  sewer  system  and  $75,000 
for  waterworks  improvements. 

Illinois. 

The  Sangamon  county  board  of  supervisors, 
Springfield,  111.,  has  urged  that  the  Peoria 
road  north  of  the  state  fair  ground  be  im- 
proved at  a  point  near  the  Sangamon  river. 

The  board  of  local  improvements  of  Cairo, 
111.,  received  the  following  bids  Sept.  27,  for 
the  paving  of  Commercial  ave.,  from  Second  ■ 
to  34th  sts. :  L.  W.  Johnson,  $110,553;  John 
Hayes  Sons'  Co..  Naperville.  111.,  $115,503;  Roy 
L.  William,  $111,589;  A.  W.  Eisenmaver, 
Granite  City,  111.,  $124,218.  L.  W.  Johnson 
of   Danville,  111.,  was  given   the  contract. 

W.  I.  Kettlewell  of  Iowa  City,  was  the 
lowest  bidder  at  Moline,  111.,  for  the  improve- 
ment of  the  road  leading  from  Moline  to  Rural 
town  hall  by  grading.  The  work  will  include 
the  removal  of  34,360  cu.  yds.  from  the  first 
section,  which  runs  from  Milan  road  south 
2%  miles;  27,465  cu.  yds.  from  the  second 
section,  running  from  the  north  line  of  Rural  * 
township  south  for  1%  miles.  Mr.  Kettlewell 
bid  $6,288  and   $5,227   for  both   sections. 

Bids  were  opened  Sept.  27  for  several  pieces 
of  street  work  in  Glencoe,  III.,  for  which 
Windes  &  Marsh,  Winnetka,  111.,  are  the  en- 
gineers. Bids  were  received  for  placing  stone 
on  Green  Bay  road,  from  C.  &  N.  W.  Ry.  to 
west  village  limits,  the  bidders  on  this  work 
being  as  follows:  (1)  Standing  for  Fred 
Ebert,  Glencoe.  III.,  and  (2)  for  the  Schmidt 
Construction    Co.,   218    LaSalle    St.,    Chicago : 

(1)       (2) 
900  cu.  yds.  crushed  stone,  in  place.. $1.75     $1.40 
225  cu.  vds.  honding  gravel,  in  place.   1.85*     1.65 
4,700  lin.  ft.  ditching.  2  ft.  wide  at  the 

bottom,  aver.age  depth   1»^   ft 20         .30 

120  lin.  ft.  12-in.  82-lb.  C.  I.  Culvert..   1.60       2.00 


•Lombard  gravel  to  be  used. 

For  constructing  the  Grove  St.  walk, 
consisting  of  300  lin.  ft.  5-ft.  concrete  walk, 
4%  in.  average  thickness,  on  6  in.  cinders, 
Jos.  Delhaye,  Highland  Park,  III.,  at  76c. 
per  lin.  ft.,  was  the  only  bidder.  Mr.  Del- 
liaye,  at  14  cts.  per  lin.  ft.,  was  also 
the  only  bidder  for  constructing  690  lin. 
ft.  of  similar  walk  on  Downing  A»e. 
For  constructing  the  Grave  street  walk, 
between  Smith  ave.  and  the  Glencoe  South 
Limits,  the  following  bids  were  received:  (1) 
Standing  for  Jos.  Delhaye,  Highland  Park. 
III.,  and  (2)  for  C.  T.  Bartlett,  827  Greenleaf 
St.,  Evanston,  III. : 

(1)  (2) 
3196  lin.   ft.   5  ft.   concrete  walk.   4% 

in.   av.    thickness  on   6  in.   cinders. 

laid   complete    $     .70  $  .725 

176  lin.  ft.  3-in.  plank  crossings 70  .7* 

15  cu.  vds.  concrete  retaining  wall..   10.00  8.0* 

49^4  lin.  ft.  IS-in.  tile  pipe  culvert..  .»« 

For  constructing  8,950  lin.  ft.  of  5-ft. 
concrete  w-alk,  4%  in.  avera.ge  thickness 
on  6  in.  of  cinders  in  the  Sylvan  New- 
hall  Subdivision,  the  following  bids  were 
received :  Jos.  Delhave,  Highland  Park,  HI.. 
70  cts.  per  lin.  ft.;  C.  T.  Bartlett,  827  Green- 
leaf  St.,  -Evanston,  III.,  14%  cts.  per  sq.  ft., 
or  72%  cts.  per  lin.  ft. ;  Schmidt  Construction 
Co.,  218  LaSalle  St.,  Chicago,  III..  76%!  cts.  per 
lin.  ft.  The  largest  contract  was  for  con- 
structing a  macadam  pavement  with  bitumi- 
nous binder  in  Sylvan  Newhall  Subdivision, 
the  bid  received  being  as  follows:  (1)  Thos. 
W.  Kelly.  61-59  Evans  av.,  Chica.go,  III.;  (2) 
Jno.  A.  McGarry  &  Co.,  1001  Security  bldg.. 


Items  marked  thus  •!•  indicate  work  now  open  for  bide. 


42 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  15. 


Chicago     III  ■     (.3)     lohn     Haves    Sons'    Co.,  Co.,  404  Chamber  of  Commerce,  Chicago.,  for  city    for    the    improvement    of    the    first   alley 

Naperviile    111              '                 '  $11.4(i2;  adjusting  manholes  and  catch  basins,  west   of   Pennsylvania   St.,   from  30th  to  32nd 

(1)         (2)        (3)  constructing  a  granite  concrete  combined  curb  Sts.,  by  paving,  for  $2.20  per  sq.  ft.    Bids  were 

?b^n?n''"-  ^'''''  1'"'  S';"<^'"S..$    .35    $    .35    $    .50  ^^^j  g^^jj^^.  ^^^  binders  or  sand  and  paving  with  opened  Sept.  fl. 

macadam  pav't     if  gals  0    ins.    of    asphalt    on    G-in.    Portland    cement  A  contract  for  paving  on  22nd  Ave.  in  Gary, 

bituminous  cement     per  concrete  base,  Champlain  Ave.,  E.  42d  St.  to  Ind.,  has  been  awarded  to  the  Cam  Construc- 

in^iin^r-    ' fi' ' ^k^ ' J^A^W^    ^•^^*      ^'^''^^      ^•^^'■^  E.  43d  St.,  to  the  American  Asphalt  Co.,  404  tion  Co.,   for  $5,111.                      ,       ,         , 

"9  ft    Wide              edging,       ^^          ^^         ^^^  Chamber  of   Commerce,   Chicago,   for  $4,734;  M.    Sapirie,    Indianapolis,     Ind.,     has     been 

530  lin.   ft.   23-in.  vitrified  constructing  a  concrete  curb,  grading  and  pav-  awarded    a    contract    by    the   board    of    public 

„t»?.  drain 2.00        1.00        2.00  ing  with  repressed  vitrified  paving  brick  on  a  works  of  that  city  for  the  following  improve- 

tile  drain              vitrinea    ^  ^^        ^  ^^        ^  ^^^  ^.^^     Portland    cement    concrete     foundation,  ments :   Cement  sidewalks   in   Highland   Place, 
1,520  lin.  ft.  15-in.  vitrified  with   a   2-in.   sand  cushion,  the   alley  between  from  21st  St.,  to  Marlette  Drive;  cement  side- 
tile  drain S7         .92         .90  p        .c;,,    c*     p.„f  iq^u  c*     Calumet  Ave   and  walks  in  Hiatt  St.,  from  Morris  St.  to  Miller 

2,067  lin.  ft.  12-in  vitrified  ^^^^   ,    i,   i''  •^•^^'.^-";  ^^^      a      c     ,X,.    CrT  St     cement   sidewalks   in    1')th    St      from   Gen- 
tile  drain                                   79          .90          .SO  Grand    Blvd.,    to    the    James    A.    Sackley    Co.,  si.,  cement   siuewaiKS   in   ijtn    si.,   irom   v..en 

1,5S6  lin.  ft.  S-in.  vitrified  Chamber   of   Commerce    Chicago,   for  $2,pl6;  tral   Ave.  to   College  Ave.;   curbing  in   Locke 

,"le.  drain           .........      .50         .80         .50  constructing  a  concrete  curb,  grading  and  pav-  St     from  Indiana  Ave.  to  Walnut  St. ;  cement 

tile  drain              "trihed       ^^         ^^         ^^  .^^^  ^..^j^  repressed  vitrified  paving  brick  on  a  sidewalks  111  Iowa  St.,   from  Meridian  St.,  to 

3,3i!5  lin.  ft.  4-in.    vitrified  6-in      Portland    cement    concrete    foundation.  Union.     Bids  were  opened  Sept.  12. 

tile  drain .38         .45         .40  with  a  2-in    sand  cushion,  tlie  alley  from  the  The  county  commissioners  at  Marion,  Ind., 

manholes    °".'^.''."     25  00      30.00      30.00  south    line    of    the    first    east    and "  west    alley  awarded  the  contract  for  the  construction   of 

2   concrete  "end  walls,"  3  south  of  East  47th  St.  to  the  north  curb  line  the  Elmer  E.  Simmons  gravel  road  in  Pleas- 

cu.  yds.   each   15.00      14.00      21.00  ^£   j^^^^.  ^^^y^   gj    between   St    Lawrence    \ve  ant  township  to  Rilev  C).   Malott  of  Sweetser 

~^^arco"    or    "Pioneer"     bituminous     binder.  and  Forrestville  Ave.,  to  the  James  A.  Sackley    '  for  $4,999.    The  road  is  three  miles  in  extent 

tindian  Refining  Co.'s  asphalt  to  be  used.  Co.,    Chamber    of    Commerce,    Chicago,    for  .    The  city  of   Fort  \\  ayne.  Ind.,  has  entered 

.t"Sarco"  bituminous  binder.  $2,190.  into    contracts   with   the    Barber   Asphalt   Co., 

'  ^                                         .  for  paving  Leith   St.,   Meyer   Ave.,   Harrison, 

James  Kelly  of  Morrison,  III.,  was  awarded  indiana.  Lafayette  and  Pontiac  Sts.,  and  with  the  As- 

the  contract  in  that  city  by  the  board  ol  local  j.^-^^  ^^.j,,  ,^^  received  until  11  a.  m.,  Nov.  phalt  Block  Co.,  of  Toledo,   O.,   for  resurfac- 

improvements    for    paving    work    for    $20  900.  ^^   g^^^^   ^^   ^^^^^^^.   Commissioners,  Ver-  ing  Wayne  St. 

The   work   IS   to   be    started   at   once    and    be  ,,0,1,"  Ind.,  for  the  construction  of  2y2  miles  of  The    commissioners    at    Mt.    Vernon,    Ind 

completed  by  Dec    1.  -^.^  ^^^^  j,,  ^-          Townsliip.    T.  L.  Thomas  have  been   petitioned   for  the  construction   of 

The  town  of  Gilman,  111.,  has  begun  a  cam-  r    pQ^j^itv  Auditor  seven-eighths  of  a  mile  of  road  extension  near 

paign  for  hard  roads  to  be  built  two  miles  into  ~,                           '    .     .              .  ,,■  1      1     t    t  Grafton,  to  cost  $.5,760.    The  road  is  known  as 

Douglas    township    in    Iroquois    countv,    ex-  The  county  commissioners  at  \\  abash,  Ind..  ^^^^       C   Helm   et  al    road 

tending  a  mile  north  and  a  mile  south  of  that  have  awarded  contract  tor  the  construction  ot  ^j-^;^  ^^^^^  ^-^     ^^^j.^  ^,^^,.^  ^^  ^^^^^  ^^^_^^ 

city  and  connecting  with  their  paved  streets.  highways   in    Paw   Paw   township   to   the   fol-  j^^^      -^    considering    improving    the    Portage 

The  county  commissioners  of  Knox  County,  lowing:  Chas    M.  Wales,  Commerse,  Ma- one  _^^^'   ^^^^    ^^^^   ^^^   ^^^   ^^^   ^,^g   ^^-^y.           _ 

Galesburg,    111.,    have    been    petitioned    for    a  road   for  $,,82.3;   Alonzo  Hover,   North  Man-  ^^^^^  ^^  ^^^  j^^^^  j  ^-^^^^^^  ^^  j,^^  ^-^     y^^-^^ 

new  highway  to   Little   York  from  the  inter-  Chester,    one    road    for    $4,44.d  ;    another    road 

section  of  West  Broadway  to  the  east  end  of  for  $5,890.    Bids  were  opened  Oct.  4.  lowa. 

the  city  limits  in  Little  York.  Jas.  M.  Snyder  of  Frankfort,  Ind.,  has  been  ^,          .                   -,       r     ,,.        ,          t        u 

The    property    owners    on    Hickory    St.,    in  awarded  the  contract  by  the  board  of  county  1  he    city    council     of     Waterloo,     la.,     has 

Joliet,  111.,  have  petitioned  the  board  of  local  commissioners,    Kokomo,    Ind.,   for   construct-  passed  a  resolution  for  new  asphalt  paving  on 

improvements    for   the    paving   of    that    street  ing  tliree  miles  of  gravel  road  in  Honey  town-  Fourth   st.                                  •          r   c-          j 

with    oil    macadam    in    preference    to   asphalt.  ship   for  $7,790.     The  work  includes  grading.  The  contract  for  the  paving  of  Second  St., 

The    estimated    cost    of    the    improvement    is  one    reinforced    concrete   bridge,    12    ft.    span,  between    Western    ave.    and     Warren    St.,    in 

$28,000    John  R    Cronin  is  Mayor.    Matt  Ber-  one    steel    bridge    wdth    concrete    floor.      Bids  Davenport,  la.,  has  been  awarded  to  the  Mc- 

sch'eidt  is  city  cierk.  were  opened  Oct.  5.  Carthy    Construction    Co.,    for    $1.85    for    as- 

The    street    and    alleys    committee    of    the  Hurst   &   Sweet   of   Greencastle.   Ind.,  have  phalt.     The   contract   for   paving   Second   and 

city  council  of  Springfield,  111.,  has  made   fa-  been    awarded    the    contract    for    constructing  Front  sts.  with  creosote  block  was  awarded  to 

vorable    recommendations  '  for'  improvements  2%  miles  of  road  in   Cloverdale  township  for  D.  J.  Ryan  Construction  Co.,  for  $2.22. 

estimated    to   cost    over   $100,000,   as   follows:  $5,493.     Bids  were  opened  Oct.  3.  The  McCarthy  Improvement  Co,  of  Daven- 

Paving  Edwards   St.   from  Ninth  to  Twenty-  The  county  commissioners  at  Spencer,  Ind.,  port,    la.,    has    contracted   to   construct   25,000 

fist  St°s. ;  estimated  cost,  $39,954;  paving  Rey-  have   awarded   the  contract   for  the  construe-  sq,    yds,    of    asphalt    pavement    in    Elgin,    111., 

nolds  St.   from   Sixth  to   Nineteenth   St.,  esti-  tion   of   a   macadamized   road   in   Washington  within    six    weeks.      The    company    has    just 

mated  cost,  $38,186;  paving  Jackson   St.   from  township    to    Hicharn    &    Light    of    Freedam,  completed  five  miles   of  pavement  in  Aurora. 

Sixth  to  Eleventh  St.,  estimated  cost  $13,.501.  Ind.,    for   $7,085.  111.,  and  has  left  that  city  for   Elgin  with  all 

The  board'  of   public  improvements  of   De-  Bids  were  received  Sept.  27  by  the  city  coun-  its    implements.      The    pavement   will   be   laid 

catur,    111.,   has   awarded    contracts    for    street  cil   of   Decatur,  Ind.,   for  the  paving  of  Mer-  at  the  following  figures :  40  cts.  per  cu.  yd.  for 

paving    work    to   begin    at    once,    as    follows :  cer   ave.,    from    Winchester   St.,   to    Grant   St.,  excavating,  $1.85  per  sq.  yd.   for  paving,  $.40 

S.   A.   Tuttle,    for   paving   North    College    St.,  and  Adams,  from  Second  to  13th  St.,  from  the  per  lin.  ft.  for  cement  gutter,  and  $.12  per  lin. 

for    $16,893;     Illinois     Cement     Construction  following,    all    bids    being    for    brick    block:  ft.   for  resetting  curb. 

Co.,  of  Springfield,  111.;  for  paving  Leafland  Julius  Haugh,  Decatur:  C.  S.  Brinaman,  The  committee  named  by  the  city  coun- 
Ave.,  for  $17,465.  Bluffton;  The  Daniels-List  Co.,  Anderson,  cil  of  Sioux  City,  la.,  to  cover  the 
The  engineering  crew  of  the  board  of  local  Ind. ;  W.  M.  Birch,  Muncie,  Ind. ;  Fred  entire  hill  district  for  which  paving  had  been 
improvements  of  Peoria,  111.,  is  making  a  Hoffman,  Rochester ;  Trippen  &  Sons,  Fort  proposed,  has  filed  its  report  with  the  coun- 
survey  of  North  Adams  St.  to  secure  data  Wayne ;  and  J.  J.  Kelleher  &  Co.,  Frank-  cil  and  the  same  has  been  accepted.  The  re- 
preparatory  to  the  laying  of  new  sidewalks  fort,  Ind.  The  lowest  bidders  were  Kelle-  port  is  as  follows :  Sixth  street,  from  Ne- 
on that  thornughfare.  Sidewalks  will  also  be  her  &  Co..  and  Fred  Hoffman,  bidding  on  braska  St.  to  Jackson  St.,  to  be  paved  with 
laid  on  South  Adams  St.  nine  and  six  different  grades  of  brick,  rang-  concrete.  Seventh  street,  from  Nebraska  St. 
The  Board  of  Local  Improvements,  city  of  ing  from  $.99  per  sq.  yd.,  and  $1.06  per  sq.  to  Jackson  St.,  to  be  paved  with  concrete  cor- 
Chicago,  Chas.  A.  V.  Standish,  secretary,  room  yd.,  to  $1.04  per  sq.  yd.,  and  $1.15  per  sq.  rugated.  Eighth  street,  from  Douglas  to  Ne- 
300,  City  Hall,  has  awarded  the  following  con-  yd.,  respectively.  liraska  St.,  to  be  paved  with  concrete ;  from 
tracts :  Constructing  a  concrete  curb,  grading  The  county  commissioners  at  Vincennes,  .Nebraska  st.  to  Jackson  St.,  to  be  paved  with 
and  paving  with  repressed  vitrified  paving  Ind.,  have  awarded  the  following  contracts  for  concrete  corrugated.  Ninth  street,  from  Pearl 
brick  on  a  6-in.  Portland  cement  foundation,  road  work :  P.  D.  Green  et  al.,  gravel  road,  st.  to  Pierce  St.,  to  be  paved  with  concrete ; 
with  a  2-in.  sand  cushion,  the  alley  between  E.  to  P.  W.  Lenahan,  for  $1.3,275;  Fred  Brack-  from  Pierce  st.  to  Jackson  St.,  to  be  paved 
Ontario  .St.  and  E.  Erie  St.  and  St.  Clair  St.  man  et  al..  .gravel  road,  to  Herbert  F.  Jones.  with  concrete  corrugated.  Tenth  street,  from 
and  Lincoln  Park  Blvd.,  to  the  Jas.  A.  Sackley  for  $9.500 ;  J.  J.  Risch  et  al.,  gravel  road,  to  Pearl  St.  to  Douglas  St.,  to  be  paved  with  con- 
Co.,  307  Chamber  of  Commerce,  Chicago,  for  Jas.  O'Donnell,  for  $14.547 ;  J.  C.  Lett  et  al,  crete ;  from  Douglas  st.  to  Pierce  St.,  to  be 
$1,645;  constructing  a  concrete  curb,  grading  gravel  road,  to  Jesse  Williams,  for  $3,399.  paved  with  concrete;  from  Pierce  St.  to  alley 
and  paving  with  repressed  vitrified  paving  The  Marion  County  Construction  Co.,  of  between  Pierce  and  Nebraska  sts.,  to  be  paved 
brick  on  a  6-in.  Portland  cement  concrete  Indianapolis,  Ind.,  has  been  awarded  the  con-  with  concrete ;  from  the  alley  between  Pierce 
foundation,  with  a  2-in.  sand  cushion,  the  tract  by  the  board  of  public  works  of  that  and  Nebraska  sts.  to  Jackson  St.,  to  be  paved 
alleys  in  the  block  bounded  by  West  Huron  city  for  the  paving  of  New  Jersey  St.,  from  with  concrete  corrugated.  Eleventh  street, 
St.,  West  Superior,  North  Clark  St.  and  La  30th  St.  to  32nd  St.,  for  $2.80  per  sq.  yd.  Bids  from  Pearl  St.  to  alley  between  Nebraska  and 
Salle  Ave.  (except  the  first  alley  parallel  were  opened  Aug.  26.  Jackson  sts.,  to  be  paved  with  concrete;  from 
with  and  west  of  North  Clark  St.),  to  the  Lackey  Bros,  of  Indianapolis,  Ind.,  has  been  alley  between  Nebraska  and  Jackson  sts.  to 
James  A.  Sackley  Co.,  307  Chamber  of  Com-  awarded  a  contract  by  that  city  for  the  con-  Jackson  St.,  to  be  paved  with  concrete  cor- 
merce.  Chicago,  for  $981;  adjusting  manholes  structicn  of  pavement  on  Pennsylvania  St..  rugated.  Twelfth  street,  from  Pearl  to  Doug- 
and  catch  basins,  constructing  granite  concrete  from  east  property  line  of  38th  St.,  to  prop-  las  St.,  to  be  paved  with  concrete  corrugated; 
combined  curb  and  gutter  on  cinders  or  sand  crty  line  of  40th  St..  for  $1.06  per  sq.  yd.  from  Douglas  St.  to  alley  between  Douglas  and 
and  paving  with  6  ins.  of  asphalt  on  6-in.  Port-  Bi<ls  w^ere  opened  Aug.  24.  Pierce  sts.,  to  be  paved  with  concrete  ;  from 
land  cement  concrete  base,  Graceland  Ave.  The  Union  Asphalt  Construction  Co..  of  In-  alley  between  Douglas  and  Pierce  sts.,  to 
from  Evanston  Ave.  to  west  line  of  C,  M.  &  dianapolis,  Ind.,  has  been  awarded  the  con-  Pierce  St.,  to  be  paved  with  concrete  corru- 
St.  P.  right  of  way  to  the  American  Asphalt  tract  by  the  board   of  public  works  of   that  gated ;    from   Pierce  st.   to  Jackson  st.   to  be 
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paved  with  concrete.  Thirteenth  street,  from 
Douglas  St.  to  Pierce  St.,  to  be  paved  with 
concrete  corrugated  ;  from  Pierce  St.  to  Jack- 
son St.,  to  be  paved  with  concrete.  Four- 
teenth Street,  from  Pearl  st.  to  Jackson  St.,  to 
be  paved  with  concrete. 

W.  J.  Kettlcwell,  Iowa  City,  la.,  has  been 
awarded  the  contract  by  the  Coal  Valley  Rural 
Road  Committee,  ^loline,  111.,  for  the  con- 
struction of  the  Coal  Valley  rural  road  for  a 
distance  of  one  and  one-half  miles.  The  first 
section  of  the  work,  which  includes  34,.360  cu. 
yds.  of  excavation,  was  awarded  at  $0,288,  and 
the  second  section,  including  2T,.16o  cu.  yds., 
was  awarded  at  $5,227.  Bids  were  opened 
Oct.  1. 

The  paving  contract  for  the  paving  of  Sec- 
ond St.,  between  Western  Ave.  and  Warren 
St.,  in  Davenport,  la.,  has  been  let  to  the 
McCarthy  Construction  Co.,  for  $1.85  per  sq. 
yd.,  and  for  the  paving  of  Brady  St.,  between 
Second  and  Front  Sts..  to  the  D.  J.  Ryan 
Constrnction  Co.,  for  $2.22  for  creosote 
block. 

The  city  council  of  Fort  Dodge,  la.,  has 
awarded  the  contract  for  asphalt  paving  in 
scattered  sections  of  the  city  to  the  Bryant, 
McLaughlin   Asphalt   Paving  Co. 

The  contract  for  the  building  of  the  ]Mor- 
rison  Round  Grove,  la.,  road  has  been  award- 
ed to  Ray  Hardy.  The  work  will  be  started 
at  once. 

Kansas. 

Ransom  &  Cook  of  Ottawa,  Kan.,  have 
been  awarded  the ,  contract  for  the  improve- 
ment of  the  J.  R.  Thorp  and  K.  C.  Tauboy 
roads,  under  the  provisions  of  the  Hodges 
Rock  Road  law,  for  $29,700.  The  work  in- 
cludes macadamizing  5%  miles  of  country 
road,  10)  ft.  wide,  12  in.  deep  in  center  and 
8  in.  at  edges.     Bids  w^ere  opened  Oct.  .3. 

Reno  County,  Hutchinson,  Kan.,  has  issued 
bonds  for  the  improvement  of  its  tutal  roads 
under  the  new  law  to  the  amount  of  $4,000. 
The  money  will  be  used  to  build  eight  miles 
of  sand-clav  road. 

The  Sedgwick  County  Commissioners  at 
Wichita,  Kan.,  will  construct  a  one-half  mile 
road  of  sand  and  clay  at  the  west  end  of  13th 
St.,  at  an  approximate  cost  of  $1,000. 

O.  C.  Chapin,  of  Leavenworth,  Kan.,  has 
been  awarded  the  contract  by  the  city  council 
of  Hastings,  Neli.,  for  the  paving  of  Third 
St.,  with  brick  on  a  concrete  base  for  $1.07 
per  sq.  yd. 

McGuire  and  Stanton,  of  Leavenworth, 
Kan.,  have  been  awarded  a  contract  for  pav- 
ing streets  at  Coffeyville,  Kan.,  for  $20,000. 

Kentucky. 

The  contract  for  reconstructing  Third  ave., 
from  the  monument  to  the  L.  &  N.  tracks  and 
Green  St.,  from  Second  to  Third  sts.  with  as- 
phalt, in  Louisville,  Ky.,  has  been  awarded  to 
the  Barber  Asphalt  Co.,  bv  the  board  of  pub- 
lic works  for  abrnit  $21,000". 

Louisiana. 

The  board  of  port  commissioners,  New  Or- 
leans, La.,  has  decided  to  improve  the  road- 
way from  Canal  st.  to  St.  Joseph  St.,  not 
less  than  40  ft. 

The  city  board  of  aldermen  of  Alexandria, 
La.,  awarded  the  contract  on  Oct.  5,  to  Gailey 
&  Clark,  for  paving  Gould  ave.,  Jackson  ave., 
and  Beauregard  st.  The  Gould  ave.  paving 
will  be  of  vitrified  brick,  four  blocks,  at 
$2.85  per  sq.  yd.  The  remainder  of  avenue 
to  the  city  limits  will  be  of  gravel  at  $.95  per 
yd.  Jackson  ave.,  from  10th  to  Bolton,  and 
Beaure.gard,  from  Second  to  Fourth,  is  to  be 
vitrified  brick,  at  $2.75  per  yd. 

The  city  board  of  aldermen  of  Alexandria, 
La.,  received  bids  Sept.  21  for  the  construc- 
tion of  concrete  curbing  on  the  sidewalk  along 
Gould  Axe.  The  contract  was  let  to  Gailey  & 
Clark  at  40  cts.  per  lin.  ft.  Both  sides  of  the 
avenue  are  to  be  curbed  from  the  railroad  to 
the  city  limits. 

Maryland. 

The  board  of  estimates  of  Baltimore,  Md., 
has  been  requested  to  repave  Gay  St.,  in  cer- 
tain sections  between  Baltimore  St.,  and  North 
Ave.,  by  the  Old  Town  Merchants  &  Manu- 
facturers'  Association. 


Michigan. 

Delta  county  commissioners,  F.scanaba, 
Mich.,  have  decided  to  improve  the  following 
roads  during  the  next  fiscal  year:  Bark  River 
road  from  Escanaba  city  limits  to  west  limits 
of  the  county,  $500;  Corn(  11 .  road,  $3,.500 ; 
-Marquette  road  from  the  Gladstone  limits 
north  to  the  Marquette  line,  $500 ;  Rapid  river 
road,  $100 :  Masonville  road  to  connect  with 
village  of  Rapid  river.  $1,500;  Portage  road 
in  Bay  de  Noc  township,  $3,500 ;  Nahma  road, 
$1,.500;  Garden  road,  $1,000;  Fairl)anks  road, 
$400 ;  Bay  Shore  road  connecting  Escanaba 
,ind  Gladstone,  $100.  The  board  yesterday  for- 
mally adopted  what  is  known  as  the  Mason- 
ville road  covering  a  distance  of  2.32  miles. 
The  Portage  road  of  five  and  three-quarter 
miles  in  Bay  de  Noc  township  was  also  adopt- 
ed as  a  county  road,  and  as  was  the  Cornell 
road,  or  4.23  miles. 

The  city  council  of  Lansing,  Mich.,  on  Oct. 
3,  opened  bids  for  the  $13,000  Capitol  ave. 
paving  bonds.  They  will  probably  be  awarded 
to  John  Farsons'  Sons  &  Co.,  of  Chicago. 

The  city  council  of  Lansing,  Mich.,  has  in- 
structed the  street  committee  to  investigate  the 
feasibility  of  repaving  with  new  brick  Wash- 
ington ave.,  from  Kalamazoo  St.  to  the  Grand 
river. 

Minnesota. 

The  Park  and  Drive  Association  and  the 
city  of  Winona,  Minn.,  next  spring  will  pave 
the  Monkato  ave.  road  from  the  stone  brid.ge 
on  the  north  end,  to  the  foot  of  the  hill  on 
the  south  with  brick  at  a  cost  of  about  $1,500. 

Plans  and  specifications  for  the  construction 
of  a  road  upon  the  property  recently  acquired 
for  the  site  of  the  Catholic  Seminary  in  Man- 
kato,  Minn.,  have  been  adopted  by  the  city 
council.    The  work  will  be  advertised  at  once. 

.'\ccording  to  advices  from  Blackduck,  Minn., 
the  county  commissioners  of  Itasca  County 
will  co-operate  with  the  citizens  of  Blackduck 
in  building  a  wagon  road  from  Rosy,  22  miles 
from  Blackduck  to  the  county  line. 

Mississippi. 

The  good  roads  connnission  appointed  by 
the  Hinds  county  board  of  supervisors.  Jack- 
son. Miss.,  to  supervise  the  expenditure  of 
$200,000  on  the  construction  of  good  roads  in 
the  first  and  second  districts,  has  organized  by 
electing  T.  H.  Bryant  as  chairman,  and  Eu- 
gene Simpson  as  secretary.  W.  J.  Davis  is 
the  other  member  of  the  commission. 

Missouri. 

The  Callaway  county  commissioners.  Ful- 
ton, Mo.,  have  decided  to  repair  the  Mexico 
gravel  road   which  leads  out  to  Fulton  north. 

The  contract  to  resurface  the  rock  road 
from  the  county  farm,  Independence,  Mo.,  to 
Little  Blue  was  awarded  by  the  county  court 
to  J.  J.  Randall  for  $1.4o  per  cu.  yd.  The 
distance  is  one  and  one-half  miles,  and  the 
work  will  amount  to  about  $6,000. 

It  is  stated  in  Springfield,  Mo.,  that  two 
pieces  of  road  will  be  constructed  in  Greene 
county  by  Engineer  Hill.  One  of  the  roads 
will  be  at  Ash  Grove  and  the  other  at  Re- 
public. 

Nebraska. 

According  to  information  from  Lincoln, 
Neb.,  the  Lancaster  county  board  of  commis- 
sioners propose  to  establish  a  new  road  west 
from  Denton. 

.  A  petition  has  been  circulated  in  Hastings, 
Neb.,  for  paving  Hastings  ave.,  and  another 
was  put  in  circulation  for  paving  Second  St., 
from  Elm  ave.  to  Wabash  ave.,  to  connect 
with  the  new  pavement  to  be  laid  between 
Wabash  and  St.  Joe  aves. 

Merrick  County  supervisors,  Central  City. 
Neb.,  are  preparing  to  build  another  inde  of 
model  road  west  of  Central  City,  on  a  pro- 
posal to  do  the  work  for  $900. 

New  Hampshire. 

Wm.  D.  Ingalls,  East  Kingston,  N.  H.,  has 
been  awarded  a  contract  by  State  Engineer  H. 
C.  Hill,  Concord,  N.  H..  for  the  construction 
of  a  trap  rock  macadam  road  in  East  Kings- 
tnn.     Bids  were  opened  Sept.  9. 


North   CaroHna. 

The  citizens  of  Black  Mountain,  N.  C,  con- 
templated building  a  highway  from  that  city 
to  Mt.  Mitchell.  The  proposed  road  will  be 
about  20  miles  in  length,  and  will  follow  the 
main  ridge  of  mountains  from  the  town  of 
Black  Mountain  to  the  Summit  of  Mitchell. 
Dr.  J.  C.  Coggins,  Black  Mountain,  is  inter- 
ested. 

New  York. 

•^Bids  will  be  received  until  11 :15  a.  m., 
Oct.  31,  by  Lieut.  E.  H.  Wagner,  Construct- 
mg  Quartermaster,  Fort  Niagara,  N.  Y.,  for 
constructing  concrete  walks,  macadamized  and 
clay  roads  at  Fort  Niagara,  N.  Y. 

•J-Bids  will  be  received  by  the  Board  of 
Contract  &  Supply,  Albany,  N.  Y.,  until  3  p. 
ni.,  Oct.  17,  for  the  improvement  of  Myrtle 
Ave.,  from  Ontario  St.  to  Partridge  St.  'The 
work  includes  grading,  setting  granite  curb, 
paving  the  carriage  way  with  repressed  vitri- 
lied  shale  paving  blocks  on  a  concrete  founda- 
tion, laying  walks  of  concrete,  building  recciv- 
mg  basins,  and  laying  vitrified  pipe  sewers  and 
appurtenances  under  each  sidewalk. 

The  town  board  of  North  Hempstead,  N. 
V.i  has  approved  of  the  contract  to  macadam 
Beeck,  Wood,  and  Maple  sts.,  Great  Neck  and 
Shore  road.  Port  Washington.  The  Great 
Neck  improvement  will  cost  $().700.  while  the 
Port  Washington  work  will  cost  $1,800.  The 
lioard  also  approved  the  petition  for  the  lay- 
ing of  sidewalks  on  North  Hempstead  turn- 
pike, between  Plandome  and  the  Methodist 
chijrch. 

Ohio. 

•^Bids  will  be  received  until  October  12,  by 
the  County  Commissioners.  Canton,  O.,  for 
the  proposed  Canton-New  Berlin  road. 

•I-Bids  will  be  received  until  October  12,  by 
Director  of  Public  Service,  Zanesville  O.,  for 
paving  Locust  ave. 

•^Bids  will  be  received  until  11  a.  m.,  Octo- 
ber 15,  by  Board  of  Countv  Commissioners 
of  Cuyahoga  County,  O.,  Cleveland,  O.,  for 
furnishing  material  for  the  repair  of  Berea 
and  Ridge  roads.  John  F.  Goldenbogen  is 
clerk. 

The  Cherry  Street  Business  Men's  club  of 
Toledo,  O.,  has  taken  steps  toward  the  paving 
of  Cherry  St.,  between  Bancroft  and  Spiel- 
busch  sts.  John  Henry  Spielbusch  is  president 
of  the  club. 

The  county  commissioners  at  Norwalk,  C, 
have  decided  to  rebuild  stretches  of  four 
roads  in  the' county.  The  Milan  road  is  to  be 
improved  4,300  ft.  north  from  Ray's  corners. 
The  Castalia  road  is  to  be  extended  and-  re- 
built west  from  Bardshar's  Corners.  The 
Lake  Shore  road  is  to  be  improved  2,100  ft. 
east  from  the  Berlin  road  near  Huron.  The 
state  road  in  Vermilion  township  is  to  be  im- 
proved 1,900  ft.  The  commissioners  will  ad- 
vertise for  bids  for  this  work  at  once. 

The  Lucas  county  commissioners,  Toledo, 
0.,_  have  let  the  contract  for  completing  the 
unfinished  portion  of  the  corduroy  road  in 
Oregon  township  to  McKinney  Bros.,  and  M 
F.  O.  Sullivan  for  $19,432.  Belle  View  Stone 
must  be  used  in  the  work. 

The  city  council  of  Dayton,  O.,  has  been 
petitioned  for  the  paving  of  L  St.,  from  Brown 
St.  to  Main  St.,  a  distance  of  2,150  ft.,  and 
Rubicon  St.,  from  an  alley  between  K  and  L 
sts.,  a  distance  of  162  ft. 

Petitions  are  said  to  be  in  circulation  in 
Tuscarawas,  Canton  and  Nimishillen  town- 
ships of  Stark  county.  Canton,  O.,  for  the 
improvement  of  roads. 

Stark  County  Commissioners,  Canton,  O., 
have  received  a  petition  from  Lexington  town- 
ship for  the  improvement  of  two  roads. 

State  Highway  Commissioner  James  C. 
Wonders  of  Ohio,  according  to  advices  from 
Columbus,  O.,  has  awarded  the  contract  for 
the  construction  of  two  miles  of  waterbound 
macadam  road  improvement  on  the  Winches- 
ter pike,  beginning  at  the  Bcxley  corporation 
line,  to  E.  A.  Patterson  of  .Malta,  for  $12,438. 

The  Lexington  township  trustees,  .'Alliance. 
O..  have  been  petitioned  for  the  improvement 
of  the  Harrisburg  road,  beginning  at  the  east 
line    of    Section   27,   and    extending   one   mile 
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west,  and  for  the  improvement  of  an  exten- 
sion of  Walnut  St.,  from  the  north  corporation 
line  of  the  city  one  mile  north. 

Bids  were  received  Sept.  26  by  State  High- 
way Commissioners  James  C.  Wonders  for  the 
improvement  of  the  Venice  road  for  a  distance 
of  two  miles  south  of  the  Columbia  bridge 
near  Hamilton,  O.,  as  follows :  J.  A.  Wirtz 
Transfer  Co.,  and  John  A.  Trunck,  water 
bound  macadam,  $16,2.38 ;  macadam  with  tar- 
via,  $18,460;  macadam  with  asphalt,  $18,-160; 
macadam  with  carbo  oil,  $18,460 :  Horace 
Shields,  water  bound  macadam,  $16,285 ;  $18.- 
.500  for  each  of  the  other  materials.  All  bids 
were  rejected  as  being  too  high,  and  new 
bids  will  be  received  later. 

The  county  commissioners  at  Urbana,  O., 
have  granted  a  petition  to  repair  the  Mechan- 
icsburg  and  Woodstock  pike  with  gravel,  for  a 
distance  of  one  and  three-quarter  miles  north 
from  Mechanicsburg.  The  contract  will  be  let 
Oct.  15  by  Engineer  James   Swisher. 

The  Miami  county  conunissioners,  Troy,  O., 
have  decided  to  build  this  fall  three  miles  of 
model  or  improved  roads  under  the  state  aid 
plan.  The  preliminary  work  is  being  done  by 
Surveyor  H.  E.  Whitlock.  The  three  miles 
have  been  apportioned  to  Piqua,  Troy  and  Tip- 
pecanoe City,  a  mile  out  of  each  of  the  three 
places.  The  Plattsville  pike  will  be  improved 
out  of  Piqua. 

One  mile  of  the  Urbana  and  Woodstock 
pike  in  Wayne  township  will  be  improved  by 
graveling,  beginning  at  the  farm  of  Frank 
Miller  and  running  east  toward  Cable. 

The  West  Main  St.  property  owners,  Lo- 
gan, O.,  have  petitioned  the  city  council  for 
the  paving  of  that  street.  It  is  estimated  that 
200,000  brick  will  be  required  for  this  im- 
provement. 

The  city  council  of  Hamilton,  O.,  has 
passed  an  ordinance  providing  for  the  paving 
of  South  B  St.  Bids  for  the  work  will  be 
asked  for  soon. 

Director  of  Service  .\dam  Ulmer,  Bucyrus, 
O.,  has  awarded  the  contracts  for  paving  the 
Hall  alley  and  the  constructing  of  the  Whet- 
stone St.  sewer  to  Hofstetter  &  Dawson,  for 
$1,000  and  $2.28.'3,   respectively. 

City  Landscape  Architect  Rettig,  Cleveland, 
O.,  is  planning  a  proposed  boulevard  along 
the  lake  front  made  land  at  the  foot  of  the 
liluffs  from  Edgewater  park  to  Rocky  River. 
.\s  soon  as  the  plan  is  completed  a  meeting 
of  owners  of  property  along  this  route  will 
l)e  called. 

Advices  from  Titfin,  O..  state  that  the  Clin- 
ton township  trustees  have  rejected  the  bids 
for  the  construction  of  a  stretch  of  pike  on 
the  Coe  road,  and  will  re-advertise  the  work. 

The  City  Council  of  Covington,  O.,  has 
passed  a  resolution  providing  for  the  paving 
with  wood  block  of  Madison  Ave.,  between 
Seventh  and  11th  St.,  one-half  of  the  cost 
to  be  borne  by  the  city  and  the  other  half  by 
the  abutting  property  owners. 

.\dvices  from  Sandusky,  O.,  state  that  the 
Vermillion  township  trustees  have  decided  to 
improve  the  state  road  from  the  corporation 
line  to  a  point  where  an  improvement  has 
already  been  completed  at  an  approximate  cost 
r.f  $2,000.  A  12  ft.  roadway  will  be  built  and 
it  will  be  covered  with  carbo-via. 

The  board  of  county  commissioners  at  Cin- 
cinnati, O.,  has  been  petitioned  for  the  im- 
Iirovement  of  Langland  Ave.,  between  Mont- 
gomery road  and  Carthage  Ave.  The  county 
surveyor  has  been  instructed  to  prepare  an 
estimate  for  the  improvement  of  Dayton  pike 
between  Sharon  and  the  Butler  County  line. 
The  surveyor  has  also  been  directed  to  make 
the  necessary  survey  for  the  proposed  im- 
jjrovement  of  the  Vogel  road  between  the 
Griffin  road  and  the  North  Bend  road,  in 
Green  Township. 

The  county  conunissioners  of  Erie  County, 
Sandusky,  O.,  have  decided  to  improve  the 
roads  of  the  county  at  an  estimated  cost  of 
$.30,000.  One  of  the  first  sections  of  the  road 
to  be  improved  will  be  the  road  between  Ber- 
lin and  Florence  townships. 

The  contract  for  the  paving  of  Broadway 
from  7th  to  26th  Sts.,  in  Logansport,  Ind.,  was 
awarded  by  the  board  of  public  works  to  the 
Andrews    Asphalt    Paving   Co.,    of    Hamilton, 


O.,   for  $97,068.    The  company  has  agreed  to 
grade  and  pave  the  street  in  65  days. 

The  city  council  of  Geneva,  O.,  has  passed  a 
resolution  providing  for  engineering  work 
preliminary  to  paving. 

The  city  council  of  Cleveland,  0.,  has 
passed  ordinances  looking  toward  paving  72 
streets. 

The  finance  committee  of  city  council  of 
Youngstown,  O.,  has  recommended  the  widen- 
ing of  Ridge  Ave.,  onto  the  Market  St.  via- 
duct. 

Oklahoma. 

The  retailers'  committee  of  the  Chamber  of 
Commerce  of  Oklahoma  City,  Okla.,  has  rec- 
ommended to  that  body  the  macadamizing  of 
two  highways  extending  north  and  south  and 
east  and  west  through  Oklahoma  county.  The 
committee  also  adopted  a  plan  providing  for 
a  bond  election  to  vote  a  bond  issue  of  $500,- 
0(1(1  to  carry  on  the  work. 

The  Western  Paving  Co.,  Cleveland  Trini- 
dad Paving  Co.  and  Shelby-Downard  Co.  have 
been  awarded  the  contracts  for  the  construc- 
tion of  16.75  miles  of  asphalt  paving,  a  total 
yardage  of  302,670  sq.  yds.,  in  Oklahoma  City, 
Okla.,  for  which  bids  were  opened  Sept.  20. 
The  approximate  cost  of  the  work  is  $800,00(1. 
W.  C.  Burke  is  City  Engineer.  The  bids  for 
the  work  were  noted  in  Sept.  28  issue  of 
Engineering-Contracting. 

Oregon. 

Coos  County.  Coquille,  Ore.,  will  spend 
$200,000  this  year  on  roads. 

The  contract  for  paving  the  newly  created 
paving  district  in  Twin  Falls,  Ida.,  has  been 
let  to  the  Warren  Construction  Co.,  of  Port- 
land, Ore.  The  bitulithic  paving  and  curb 
will  be  laid  for  $51.75  per  50  ft.  lot.  The  dis- 
trict embraced  in  the  contract  is  as  follows : 
Shoshone  St.,  from  Sixth  av.  west,  to  Minni- 
doka  St.,  60  ft.  wide.  Minnidoka  St.,  from  Sho- 
shone St.  to  Fifth  av.  south,  40  ft.  wide.  Sec- 
ond St.  south,  from  Minnidoka  St.  a  point  115 
southwest  of  the  southwest  side  of  Fourth 
av.  south,  40  ft.  wide.  Sixth  av.  south,  from 
Shoshone  St.  in  Minnidoka  St.,  50  ft.  wide. 
Fourth  av.  south,  from  Shoshone  St.  to  Sec- 
ond St.  south,  50  ft.  wide.  Third  av.'  west, 
from  Third  st.  west,  to  Shoshone  St.,  50  ft. 
wide.  Second  av.  west,  from  Second  st.  west, 
to  Shoshone  St.,  50  ft.  wide.  Third  av.  south, 
from  Shoshone  St.  to  Second  st.  south,  .50  ft. 
wide.  Second  av.  south,  from  Shoshone  St. 
to  Second  st.  south,  50  ft.  wide.  Second  av. 
south,  from  Second  st.  south,  to  Third  st. 
south,  50  ft.  wide.  S'econd  av.  north,  from 
Second  st.  north,  to  Shoshone  St.,  40  ft.  wide. 
Second  av.  east,  from  Third  St.  east,  40  ft. 
wide.  Second  St.  west,  from  Second  av.  west, 
to  Main  av.,  30  ft.  wide.  Second  St.  north, 
from  Main  av.  to  Second  av.  north,  30  ft. 
wide.  Third  St.  south,  from  Second  av.  south, 
to  Main  av.,  30  ft.  wide.  Shoshone  st.  from 
Fourth  av.  north,  to  Sixth  av.  north,  60  ft. 
wide.  Main  av.  from  Fourth  st.  east,  to 
Fifth  St.  east,  60  ft.  Third  st.  east,  from  Main 
av.  to  Second  av.  east,  30  ft.  wide.  The  alley 
in  block  145,  from  Shoshone  St.  to  Second 
av.  south,  17  ft.  wide. 

A  committee  of  business  men  of  Eugene, 
Ore.,  have  begun  work  on  the  campaign  to 
raise  $100,000  for  the  construction  of  the  road 
from  Eugene  to  Elmira,  this  fall.  Approxi- 
mately $59,275  has  been  subscribed  for  the 
building  of  the  road  unconditionally  and  $9,000 
more  on  certain  conditions  which  have  not 
all  been  met. 

The  city  council  of  MiKvaukie,  Ore.,  has 
been  petitioned  for  the  laying  of  cement  side- 
walks a  distance  of  10  blocks  by  the  property 
owners  on  H^arrison  St. 

Pennsylvania. 

Mayor  William  Rcyburn  of  Philadelphia. 
Pa.,  has  obtained  estimates  on  the  cost  of  a 
complete  asphalt  mixing  plant  and  ascertEi!'"d 
prices  of  materials  needed  in  street  repan 
work. 

The  supervisors  of  Hancock  township, 
Wilkes-Barre,  Pa.,  have  awarded  the  contract 
to  the  H.  G.  Bullock  Co.,  for  paving  one  side 
of  Division  St.,  the  work  to  be  completed  be- 
fore Dec.  1.     Metropolitan  fire  clay  brick  will 


be  used  in  the  work  on  a  concrete  foundation. 
The  street  will  be  paved  from  Regent  st.  to 
Carey  av. 

The  county  commissioners  at  Norristown, 
Pa.,  have  granted  the  petition  for  the  con- 
struction of  the  new  road  at  Trooper,  which 
is  to  be  about  1,300  ft.  in  length,  and  to  extend 
from  a  point  about  the  Miller  place  from 
Ridge  road  to  Park  ave. 

An  ordinance  providing  for  the  paving  of 
Stambaugh  ave.,  from  State  St.  to  Pine  Run, 
a  (listance  of  700  ft.  at  the  probable  cost  of 
.$4,500  has  been  introduced  in  the  city  council 
of  Sharon,  Pa. 

Frease  &  Sperling,  Wilkinsburg  borough  en- 
gineers, Pittsburg,  Pa.,  have  let  the  contract 
to  McDivitt  &  Steele  of  Wilkinsburg  for  the 
grading,  curbing  and  paving  with  vitrified  brick 
of  Rebecca  ave.,  from  the  present  paving  to 
the  Laveen  plan  of  lots  in  Wilkinsburg,  and 
for  the  grading  and  paving  of  Culp  wav  from 
•  Wood  St.  to  Pitt  St. 

The  merchants  and  property  owners  on 
South  St.,  between  Broad  St.,  and  the  Schuyl- 
kill river,  Philadelphia,  Pa.,  have  urged  the 
mayor  to  ask  for  the  paving  of  that  street 
with  a  wood  block  pavement. 

.City  of  Harrisburg,  Pa.,  has  awarded  the 
contracts  for  the  construction  of  paving  as  fol- 
lows:  Barber  Asphalt  Co.,  Chestnut  St.,  from 
15th  St.  to  16th  St.,  at  $1.63  per  sq.  yd.  for 
Trinidad  Lake  Sheet  Asphalt  and  $0.78  per  lin. 
ft.  for  granite  curbing ;  Evergreen  St.,  from 
Market  St.  to  Derry  St.,  at  $1..52y2'  per  sq.  yd. 
for  Trinidad  Lake  Sheet  Asphalt  and  $0.78  per 
lin  ft.  for  granite  curbing;  18th  St.,  from  Mar- 
ket St.  to  Derry  St.,  at  $1.51  per  sq.  yd.  for 
Trinidad  Lake  Sheet  Asphalt  and  $0.78  per 
lin.  ft.  for  granite  curbing;  North  St.,  from 
15th  St.  to  16th  St.,  at  $1.49  per  sq.  yd.  for 
Trinidad  Lake  Sheet  Asphalt  and  $0.78  per  lin. 
ft.  for  granite  curbing;  Harris  St.,  from  Front 
St.  to  Third  St.,  at  $1,451/2  per  sq.  yd.  for 
Trinidad  Lake  Sheet  Asphalt  and  $0.78  per  lin. 
ft.  for  granite  curbing;  Herr  St.,  from  the 
Pennsylvania  Railroad  to  Cameron  St..  at 
$1.47%  per  sq.  yd.  for  Trinidad  Lake  Sheet 
Asphalt  and  $0.78  per  lin.  ft.  for  granite  curb- 
ing; Cameron  St.,  from  State  St.  to  Hen- 
St.,  at  $1.43  per  sq.  yd.  for  Trinidad  Lake 
Sheet  Asphalt  and  $0.78  per  lin.  ft.  for  gran- 
ite curbing;  Helena  Alley,  from  State  St.  to 
North  St.,  at  $1.55  per  sq.  yd.  for  Trinidad 
Lake  Sheet  Asphalt  and  $0.78  per  lin.  ft.  for 
granite  curbing. 

The  Central  Construction  &  Supply  Co. : 
Kittatinny  St.,  from  Crescent  St.  to  Derry 
St.,  at  $1.56  per  sq.  yd.  for  California  or  Pio- 
neer refined  sheet  asphalt  and  $0.74  per  lin. 
ft.  for  granite  curbing;  Hamilton  St.,  from 
Front  St.  to  7th  St.,  at  $1.53  per  sq.  yd.  for 
California  or  Pioneer  refined  sheet  asphalt 
and  $0.74  per  lin.  ft.  for  granite  curbing ;  Front 
St.,  from  Herr  St.,  to  Calder  St.,  at  $1.-53  per 
sq.  yd.  for  California  or  Pioneer  refined  sheet 
asphalt  and  $0.74  per  lin.  ft.  for  granite  curb- 
ing; Calder  St.,  frotu  Sixth  St.  to  7th  St., 
$1.53  per  sq.  yd.  for  California  or  Pioneer  re- 
fined sheet  asphalt  and  $0.74  per  lin.  ft.  for 
granite  curbing.  The  contracts  for  paving- 
portions  of  Boyd,  Currant,  5th,  Harris,  Say- 
ford,  Wallace,  Chestnut  and  15th  have  not 
been  awarded.     Chas.  A.  Miller  is  City  Clerk, 

South   Carolina. 

Advices  from  Walterboro,  S.  C,  state  that 
the  U.  S.  Department  of  Agriculture  has  de- 
tailed an  expert,  through  the  efforts  of  the 
Colleton  County  Good  Roads  &  Drainage 
League,  to  build  an  object  lesson  sand  clay 
road  in  that  city.  H.  C.  Wells  is  the  expert  in 
charge. 

Texas. 

Contracts  have  been  awarded  by  the  board 
of  municipal  commissioners  of  Dallas,  Tex.. 
to  D.  J.  Grigsby,  for  the  paving  of  the  fol- 
lowing :  Market  St.,  from  Jackson  to  Pacific. 
with  vitrified  blocks,  asphalt  filler,  two-in.  sand 
cushion,  six-in.  gravel  concrete  foundation, 
for  $2.75  per  sq.  yd.  The  contract  includes 
5,340  sq.  yds.  of  paving ;  Griffin  St.,  from 
Cochran  to  Pacific,  for  $2.65  per  sq.  yd.  The 
total  is  6,083  sq.  yds. ;  Main  St.,  from  Houston 
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I'l  Water  St.,  for  $2.75  per  sq.  yd.     The  total 

IS  L',7()0  sq.  yds. 
I  The    county     commissioners     at     Lockhart. 

'      Tex.,  are   planning  the   issuance   of   bonds   in 

the   sura   of   $50,000    for   the   construction    of 

good  roads  throughout  the  county. 

Virginia. 

At  the  Good  Roads  Association,  formed  at 
Amherst,  Va.,  on  Oct.  4,  with  .State  Senator 
.^trodc  at  the  head  as  president,  a  campaign 
was  inaugurated  for  the  issuance  of  bonds  to 
the  amount  of  $135,000  for  improvements  in 
macadam  roads.  The  plan  is  to  improve  about 
15  miles  of  public  roads  in  addition  to  the 
15  miles  now  under  construction  from  Lynch- 
burg to  Amherst  Courthouse.  The  conven- 
tion adopted  a  resolution  calling  upon  the 
board  of  supervisors  to  petition  the  Circuit 
(^ourt  for  an  election  to  be  held  in  January 
111  authorize   the  issue. 

The  state  highway  commissioner  of  Wash- 
ington has  promised  the  county  commission- 
ers at  .Aberdeen,  $20,000,  provided  the  county 
commissioners  appropriate  a  similar  amount  to 
complete  the  highway  from  Humptulips  City 
to  Quinault  lake. 

The  board  of  public  works  of  Seattle,  Wash., 
has  awarded  contract  to  the  Erickson  Con- 
struction Co.,  for  the  grading,  regrading  and 
widening  to  a  uniform  width  of  eight  ft.,  of 
12th  av.,  and  12th  Ave.  south  between  Olive 
St.  and  Main  St.,  for  $.336,690.  The  improve- 
ment is  practically  embankment,  the  greatest 
till,  60  ft.,  to  be  made  at  the  intersection  of 
!2th  Ave.  and  Pike  St.,  coming  to  the  present 
.grade  at  Olive  St.,  to  the  north  and  James 
St.  to  the  south. 

P.  J.  McHugh  was  the  lowest  bidder  Sept. 
20  at  Seattle,  Wash.,  for  the  paving  of  31st 
.\ve..  South,  at  $37,363,  and  for  the  paving 
of  38th  Ave.,  at  $19,520. 

Washington. 

The  Pierce  county  comtuissioners,  Tacoma, 
Wash.,  have  decided  to  bring  a  bond  issue 
before   the  people  in  the   November   elections 


for  $500,000  for  the  continuation  of  the  build- 
ing of  the  Seattle-Olympia  through  road.  The 
amounts  for  different  sections  of  the  road 
are  as  follows:  From  Tacoma,  by  the  old 
route  to  Puyallup,  Orting,  South  Prairie  and 
Buckley,  $100,000;  Tacoma  to  Sherlock,  $50,- 
000;  Mount  Tacoma  road,  $50,000;  Lincoln 
avenue  to  Dash  point,  $50,1100;  Tacoma  to 
King  county  (Seattle),  via  Sumner,  $75,000; 
Tacoma  to  King  county,  Edgewood,  $;ii5,000; 
Gig  harbor  to  Purdy  and  Springtield,  $40,000. 

R.  S.  Blome  &  Co.,  were  the  lowest  bidders 
for  the  following  paving  work  in  Spokane, 
Wash.,  for  which  bids  were  opened  Sept.  23 : 
Paving,  with  granitoid,  sidewalking,  grading 
and  curbing  Bernard  St.,  Pacific  to  Eighth  av., 
engineer's  estimate,  $.36,900;  R.  S.  Blome  & 
Co.,  $39,500,  maintenance  for  five  years,  $1,- 
975.  Paving,  granitoid,  curbing  and  sidewalk- 
ing Lincoln  St.,  Second  to  Fifth  av.,  engi- 
neer's estimate,  $15,800.  R.  S.  Blome  &  Co., 
$17,300,  maintenance  for  five  years,  $865.  Pav- 
ing, with  granitoid,  curbing  and  sidewalking 
Wall  St.,  Second  to  Fifth  av.,  engineer's  esti- 
mate $15,550 ;  R.  S.  Blome  &  Co.,  $17,300,  main- 
tenance for  five  years,  $865. 

The  bids  as  opened  by  the  board  of  pub- 
lic works  of  Spokane,  Wash.,  for  street  im- 
provements were  as  follows :  Grading,  paving, 
granitoid  concrete.  Fifth  av.,  Bernard  to  How- 
ard St. ;  estimate,  $20,800 ;  R.  S.  Blome  & 
Co.,  $21,800;  John  Fife,  $21,500.  Grading,  pav- 
ing, curbing  and  sidewalking  Coeur  d'Alene 
St.,  Thirteenth  to  Fourteenth  av. ;  estimate, 
$1,400;  Mitchell  Bros.,  $1,248;  J.  B.  Mitchell, 
$1,269;  Abbott  &  Joslin,  $1,400.  Grading, 
curbing,  paving  and  sidewalking  Myrtle  St., 
Hartson  to  Eighth  av. ;  estimate,  $5,200  ;  Inland 
Engineering  Co.,  $5,095 ;  60  days  to  do  work. 
Grading,  curbing,  paving  and  sidewalking 
Eighth  av.,'  Perrv  to  Ivory  St. ;  estimate,  $4,- 
100;  Mitchell  Bros.,  $4,622,  90  days;  Inland 
Engineering  Co.,  $4,225,  60  davs ;  Naylor  & 
Norlin,  $4,734,  May  1,  1911;  Colley  &  Fergu- 
son, $5,263,  seven  months ;  James  C.  Kennedy, 
$4,864,  90  days;   Abbott  &  Joslin,  $3,680,  May 


1,  1911.  Grading,  curbing,  paving  and  side- 
walking  Ninth  av.,  Perry  to  Ivory  St.,  cstimate.- 
$2,250;  Mitchell  Bros.,  $1,949,  60  days;  Naylor 
&  Norlin,  $2,284,  April  15,  1911;  James  C. 
Kennedy,  $2,800,  90  days;  J.  B.  Mitchell,  $1,- 
969,  90  days;  Abbott  &  Joslin,  $1,800,  May  1, 
1911,  to  complete  work. 

West  Virginia. 

The  contract  for  the  paving  of  Cruegger  St., 
in  Elm  Grove,  from  the  intersection  of  the 
dividing  line  between  the  town  of  Patterson 
to  the  Elm  Grove  school,  has  been  let  to 
George  Lemmon  of  Wheeling,  W.  Va.,  for 
$.93  per  sq.  yd. 

Wisconsin. 

4*Bids  will  be  received  until  2  p.  m.,  Oct. 
13,  by  F.  O.  Phelps,  County  Clerk,  Milwau- 
kee, Wis.,  for  grading  Grand  ave.,  between 
the  city  limits  of  Milwaukee  and  the  Hawley 
road. 

•J«Bids  will  be  received  until  10:.30  a.  m.,  Oct. 
13,  by  Department  of  Public  Works,  Milwau- 
kee, Wis.,  for  the  construction  of  curb  and 
sidewalks  with  stone,  on  12th  .Ave.,  from 
Mitchell  St.  to  Pearl  St.,  in  11th  Ward; 
Burnham  St.,  from  14th  Ave.  to  Muskego 
Ave.,  11th  Ward ;  Russell  Ave.,  from  Kinnic- 
kinnic  Ave.,  to  eastern  terminus  in  17th  Ward ; 
east  half  of  First  Ave.,  from  Lincoln  .Ave.  to 
Arthur  Ave.,  17th  Ward ;  21st  Ave.,  from 
Scott  St.  to  Greenfield  Ave.,  23d  Ward;  16th 
Ave.,  from  Mineral  St.,  to  Greenfield  Ave., 
23d  Ward;  l8th  Ave.,  from  Mineral  St.  to 
Greenfield  .Ave.,  in  23d  Ward.  H.  E.  Briggs 
is  Commissioner  of  Public  Works. 

•J«Bids  will  .be  received  until  10 :30  a.  m., 
October  15,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  construction  of 
street  improvements  in  the  18th  and  20th 
Wards. 

•|«Bids  will  be  received  until  10 :30  a.  m., 
Oct.  15,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  improvement  of 
streets  with  cement  curb  and  sidewalks  in  the 
18th  and  20th  Wards. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

•J*Bids  will  be  received  until  Noon,  October 
17,  by  Robert  Tait,  City  Treasurer,  Montgom- 
ery, .Ala.,  for  the  construction  of  a  concrete 
sewer  in  Genetta  Ditch  from  JNlcDonough  to 
Perry  St.  Plans  and  specifications  are  on  file 
at  the  office  of  the  city  engineer. 

The  City  Council  of  Boaz,  Ala.,  has  ordered 
an  election  for  Oct.  31  to  ascertain  whether  or 
not  the  voters  of  the  town  desire  a  $20,000 
bond  issue  to  be  used  for  the  erection  of  a 
waterworks  plant. 

The  Mayor  of  Montgomery,  .^la.,  has  been 
authorized  to  purchase  for  installation  in  the 
municipal  waterplant  of  the  city,  machinery 
which  will  involve  the  expenditure  of  an 
amount  appro.ximately  $-30,000. 

California. 

The  City  Board  of  Trustees  of  Oroville, 
Cal.,  has  decided  to  re-advertise  for  bids  for 
the  conptn:ction    of   the   sewer   system. 

A  petition  from  residents  in  the  northern  end 
of  Long  Beach,  Cal.,  asked  that  steps  be  taken 
at  once  by  the  city  council,  looking  to  the 
installation  of  sewers  in  that  section  bounded 
by  16th  St.,  and  Atlantic  Ave. 

J.  W.  Terrell  of  Chico,  Cal.,  has  been  award- 
ed the  contract  for  the  construction  of  the 
sewer  system  in  Porterville,  Tulare  County. 
The  work  includes  about  16  miles  of  sewer 
pipe. 

Advices  from  San  Diego,  Cal.,  state  that 
the  La  Mesa  Springs  Sewer  association  re- 
cently increased  its  capitalization  from  $6,000 
to  $24,000  in  order  that  it  might  keep  pace  with 
the  growth  of  the  town  in  making  sewer  ex- 
.  tensions.  A  septic  tank  will  be  installed  to 
drain  Parks  addition  in  the  southeast  section 
■of  the  town. 

The  contract  to  construct  the  sewer  system 


in  Tulare  was  awarded  by  the  city  trustees  to 
the  Stanley  Construction  Co.,  of  San  Fran- 
cisco for  $19,820.  The  contract  to  furnish  the 
pipe  was  awarded  to  N.  Clark  &  Sons  of  San 
Francisco   for  $23,163. 

Shortly  after  the  election  to  be  held  in 
Sacramento,  Cal.,  in  November,  the  electors  of 
the  city  will  again  be  called  upon  to  vote  to 
bond  tile  city  for  $666,000  to  purchase  a  site 
and  construct  a  mechanical  filtration  plant. 

Colorado. 

The  contract  for  the  new  sewer  in  Salida, 
Colo.,  has  been  let  by  the  city  council  to  Peter 
O'Brien  of  Denver  for  $53,075.  Mr.  O'Brien 
also  received  the  contract  for  the  completion 
of  the  main  sewer  on  Scott  St.,  to  the  river 
for  $1,092. 

Connecticut. 

The  Board  of  Contract  and  Supply  of  Hart- 
ford, Conn.,  has  awarded  contracts  for  sewers 
in  Allen  place  and  in  White  St.  gutters  in  Russ 
St.,  and  a  conduit  between  Sisson  Ave.  and 
Tremont  as  follows :  Sewer  in  .Allen  place, 
east  of  Summit  St. — Beradino,  Silvestri  &  Con- 
ti,  $1,370.  Next  lowest,  Chas.  H.  Slocomb, 
$1,504.  Sewer  in  White  St.  from  Hillside  Ave. 
westerly — \.  D.  Ambrozio,  $1,568.  Next  lowest. 
Beradino,  Silvesti  &  Conti,  $1,738.  Concrete 
gutters  in  Russ  St.,  between  Putnam  St.  and 
Park  terrace — Hartford  Paving  &  Construc- 
tion Co.,  $2,090.  Next  lowest,  A.  Danielson  & 
Co.,  $2,205.  Conduit  from  Sisson  Ave.  to  Tre- 
mont St. — Hartford  Paving  &  Construction 
Co.,  $12,899.  Next  lowest,  Chas.  H,  Slocomb, 
$16,300. 

The  Public  Works  Department  of  New 
Haven,  Conn.,  has  awarded  to  Dwyer  &  Man- 
niv  four  contracts  as  follows :  Clinton  Ave., 
sewer,  from  Lombard  to  Chatham  Sts.,  $524 ; 
Chambers  St.,  from  Ferry  to  Houston,  sewer. 


$416;  Morris  St.,  between  Lamberton  and  Ro- 
sette, sewer,  $1,358 ;  Maltby  and  Grafton  Sts , 
between  Chatham  and  Clinton  Ave. 

Costa   Rica. 

Chavarria  Mora,  C.  E.,  San  Jose,  Costa 
Rica,  has  the  contract  for  15  miles  of  sewers, 
the  ditches  will  be  made  in  the  streets  5  tp  6 
ft.  deep,  for  sewers  0  to  18  ins.  in  diameter. 
The  material  is  clay  with  about  12  ins.  of 
broken  stone  on  top  forming  the  present  pave- 
ment. The  sewer  trench  will  pass  across  the 
%-in.  galvanized  pipe  house  water  connections 
about  40  to  60  ft.  apart. 

Georgia. 

^Bids  will  be  received  until  noon,  Novem- 
ber 1,  by  City  Council  of  Atlanta,  Ga.,  for  the 
construction  and  necessary  materials  of  the 
Proctor  Creek  sewage  disposal  plant  near  At- 
lanta, Ga.  R.  M.  Clayton  is  City  Engineer. 
Hering  &  Fuller,  170  Broadway,  New  York 
City,  are  Consulting  Engineers. 

The  citizens  of  Kirkwood,  Ga.,  held  an  elec- 
tion Oct.  4  to  vote  on  the  proposition  of  issu- 
ing bonds  in  the  sum  of  $60,000  for  the  dig- 
ging of  a  new  artesian  well  and  the  laying  of 
sewer  and  water  mains.  The  sewer  main  pro- 
posed to  be  laid  w'ill  range  from  six  to  18-in. 
in  diameter  and  the  water  mains  from  six  to 
10-in. 

Illinois. 

Frank  W.  Rink  of  Dixon,  III.,  has  been 
awarded  the  contract  in  that  city  for  the  con- 
struction of  the  sewer  on  North  Galena  Ave., 
for  $2,357. 

The  City  Council  of  Joliet,  111.,  has  awarded 
the  contract  for  digging  the  two  new  artesian 
wells  to  the  Ohio  Drilling  Co.,  of  Massillon, 
O.,  for  $6,720  for  one  well,  and  $500  less  for 
the  second  well,  if  the  same  machinery  may 
be  used  as  on  the  first  well,  making  a  total 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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cost   for  digging  and   piping   to 
$12,940. 

The  President  of  the  Board  of  Local  Im- 
provement of  Barrington,  111.,  has  submitted 
the  total  estimated  cost  of  the  proposed  sewer 
system  to  that  body.  The  system  will  include 
approximately  45,000  lin.  ft.  of  vitrified  tile 
pipe  ranging  in  size  from  8-in.  to  12-in.  m 
diameter,  177  concrete  manholes,  one  concrete 
settling  tank,  two  sand  and  gravel  filters  and 
2,0U0  lin.  ft.  of  1-in.  internal  diameter  galva- 
nized iron  water  pipe.  The  estimated  cost  is 
$59,290.  ^„     , 

C.  A.  Berglund  of  Moline,  111.,  has  been 
awarded  the  contract  in  that  city  for  tlie  con- 
struction of  a  sewer  in  the  southwest  section 
of  the  city  from  15th  to  22nd  Aves.,  and  1st 
to  7th  Sts',  including  an  outlet  through  the  city 
park  connecting  with  the  Hawk  Hollow  sewer 
for  $13,785.  At  the  same  time  bids  were  op- 
ened Sept.  24,  for  the  laying  of  watermams  in 
the  same  section,  the  lowest  bid  being  re- 
ceived from  F.  E.  Kaminiski  of  Watertown, 
Wis.,  $8,500.  Clark  G.  Anderson  is  City  En- 
gineer. . 
A  petition  was  presented  to  the  city  council 
of  Bloomington,  111.,  asking  that  a  sewer  be  in- 
stalled in  South  Center  St.,  between  Front  St., 
and  the  Big  Four  railroad.  The  city  engineer 
was  instructed  to  prepare  plans  and  estimates 
of  the  work. 

Keyes  &  McNamara,  LaSalle.  HI.  have  been 
awarded  the  contract  for  the  necessary  jabor 
and  material  for  the  construction  of  3,476  ft. 
of  15-in  double  strengtli  tile  sewer  having  an 
average  cut  of  14  ft.  and  located  through  pri- 
vate property,  including  '  12  manholes  and 
other  appurtenances,  in  Princeton,  111.,  W.  S. 
Shields  Co.,  1201  Hartford  Bldg.,  Chicago,  111., 
is  Engineer.     Bids  were  opened  Sept.  23. 

The  Board  of  Public  Works,  Chicago,  111., 
awarded  the  contract  for  setting  boilers  and 
foundation  at  the  68th  St.  pumping  station, 
located  at  68th  St.  and  Oglesby  Ave.,  to  Nash 
Dowdle  Co.,  145  LaSalle,  Chicago  for  $9,000; 
steel  at  $.08  per  lb.,  and  foundations  at  $7,800. 
Bids  were  opened  Sept.  29.  ^ 

Following    low    bids    were    received    Oct.    o 
by   the   Board  of   Local   Improvements.   Clias. 
A.  Standish,  Secy.,  Chicago,  111.,  for  construc- 
tion of  sewers  in  tlie   following  streets:  Ave. 
H    E    107th  St.,  E.  108th  St.,  640  lin.  ft.,  1  ft. 
diam.,    Fred   Seip,   3057   E.   92d    St.,   Chicago, 
$1  056  ■  N.  Avers  Ave.,  Greenwood  Ter.,  Alley 
1st  south,  490  lin.   ft.,   1   ft.   diam.,  $681,  and 
N    Avers  Ave.,  Dickens  Ave.,  Humboldt,  670 
lin.   ft.,  1   ft.,  diara.,  $905,   Stephen   A.  Healy, 
4323  Dearborn  St.,  Chicago ;  N.  52d  St.,  Grand 
Ave.,  Dickens  Ave.,  550  lin.  ft.,  IVi  ft.  diam., 
and  N.  52d  St.,  Dickens,  Humboldt,  670  ft.,  1 
ft   diam.,  $1,744,  Stephen  A.  Healy;  Humboldt 
Av.,  N.  41st,  N.  41st  Ct.,  340  lin.  ft.,  1  ft.  diam., 
Nick  Mancius  &  Angelo  Manicini,  900  W.  Tay- 
lor St.,   Chicago,  $408;  W.  34th   PI,  Western 
Ave ,  470  ft.  W.  of  S.  Western  Ave.,  510  lin. 
ft      1    ft    diam.,    Nick   Pontoulli,   4817    Dakin 
St.,  Chicago,  $7.34 ;  W.  34th  PI.,  Western  Ave., 
120   ft    W.   of   S.   Artesian   Ave.,  520   lin.    ft., 
1%  ft.  diam.,  and  S.  Artesian  Ave.,  W.  34th 
St.,  Boss  Ave.,  590  lin.  ft,  7  ft.  diam.,  $1,599, 
Nick  &  Angelo  Mancini ;  N.  Central  Ave.,  W. 
Division    St.,   Potomac  Ave.,   670  lin.   ft.,    iVi 
ft    diam..  and  N.  Central  Ave.,  Potomac  Ave., 
Hirsch    St.,   670   lin.    ft.,    1    ft.    diam.,   $1,909, 
Stephen   A    Healy;    W.   39th    St.,   S.    Kedzie 
•\ve      S     Albany    Ave.,    675    lin.    ft.,    1%    ft., 
diam.,  and  W.  39tli  PI.,  S.  Albany  Ave.,  Sac- 
ramento, 675  lin.  ft.,  1  ft.  diam.,  $1,971,  Stei)hen 
A.  Healy;  Exchange  Ave.,  E.  85th  St.,  E.  8lith 
St.,   670   lin.   ft.,   1%    ft.   diam.,   and   from    E. 
86th  St.,  E.  87th  St.,  670  lin.  ft.  diam.,  $2,613, 
John    W.    Bount,   2447   E.   74th    St.,   Chicago; 
Exchange  Ave.,  E.  85th   St.,  E.  86th   St.,  670 
lin    ft.,  1%  ft.  diam.,  and  from  E.  86th  St.,  to 
E    87th    St.,    670   lin    ft.,    1    ft.    diam.,    2,613, 
Nick  &  Angelo  Mancini ;  W.  43d  St.,  Western 
Ave     S    Oaklev,  675  lin.  ft.,  2V2  ft.  diam.,  W. 
43d  St.,  S.  Oaklev  Ave.,  180  ft.,  east,  180  lin. 
ft    1%'  ft.  diam.,'W.  43d  St.,  18  ft.  east  of  S. 
Oakley,  P.,  C,  C.  &  St.  L.  Ry.,  300  lin.   ft., 
1%  ft.  diam..  Wing  sewers,  35  lin.  ft.,  1%  ft. 
diam.,   $:l,454,   Federal   Improvement   Co.,   959 
Rookery   Bldg.,   Chicago;   Muske.eon   Ave..  E. 
8.5th  St,  E   86th  St.,  670  lin.  ft.,  1%  ft.  diam,, 
and   from  86th  St.,  E.  87th  St.,  670  lin,   ft.,   1 


ft.  diam.,  $1,943,  Peter  Fentelli,  518  W.  'laylor 
St ,  Chicago,  and  Ole  Scully,  556  Ewing  St., 
Chicago;  W.  49th  PI.,  Western  Ave.,  S.  Oak- 
ley Ave.,  340  lin.  ft.,  IVi  ft.  diam.,  W.  49th 
PI.,  S.  Oakley,  Leavitt  St.,  645  lin.  ft,,  1  ft. 
diam.,  W  50th  St.,  Western,  one  block  east, 
380  lin.  ft.,  2  ft.  diam.,  W.  50th  St.,  Western 
Ave.,  S.  Oakley  Ave.,  325  lin.  ft.,  1%  ft.  diam., 
W  50th  St.,  S.  Oakley,  S.  Leavitt,  645  lin.  ft., 
1  ft  diam.,  W.  50th  PI.,  Western  Ave.,  S. 
Oakley,  325  lin.  ft.,  VA  ft.,  diam.,  W.  50th 
PI.,  Oakley  Ave.,  S.  Leavitt,  645  lin.  ft.,  1  ft. 
diam  ,  W.  51st  St.,  Western  Ave.,  1st  alley  east, 
380  lin.  ft.,  2  ft.  diam.,  W.  51st  St.,  Western 
Ave.,  S.  Oaklev,  325  lin.  ft.,  1%  ft.  diam.,  W. 
51st  St.,  S.  Oakley,  S.  Leavitt,  645  lin.  ft.,  1  ft. 
diam.,  W.  51st  PI.,  Western  Ave.,  S.  Oakley, 
325  lin  ft.,  1%  ft.  diam.,  W.  51st  St.,  S.  Oak- 
lev Ave.,  430  ft.  east,  465  lin.  ft.,  1  ft.  diam., 
Alley  1st  east,  W.  49th  PI.,  W.  50th  PI.,  670 
lin  ft.,  IVi  ft.  diam..  Western  Ave.,  W.  50th 
PI  W  51st  St.,  340  lin.  ft.,  1  ft.  diam., 
Western  Ave.,  W.  51st  St.,  W.  51st  PI.,  340 
lin  ft,  1%  ft.  diam..  Western  Ave.,  W.  51st  ' 
St,  W.  51st  PI..  340  lin  ft.,  1%,  ft.  diam., 
Stephen  A.  Healy,  4323  Dearborn  St.,  Chi- 
cago, $10,160. 

The  New  York  Blower  Co.,  at  $1,350,  was 
low  bidder  of  the  bids  received  by  the  Board 
of  Public  Works,  Chicago,  111.,  on  Oct.  4,  for 
furnishing  induced  draft  apparatus  with  en- 
gine, at  b^8th  St.  pumping  station. 
Indiana. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,'for  the  construction  of  a  local  sewer  with 
appurtenances  in  and  along  the  alley  east  of 
Capitol  Ave.,  from  Norwood  St.  to  McCarty 
St. 

^•Bids  will  be  received  until  7  :30  Nov.  1,  by 
Common  Council,  Shelljyville,  Ind.,  for  the 
construction  of  a  sanitary  trunk  sewer  sys- 
tem. Also  for  the  improvement  of  several 
streets  with  sidewalks  and  gutters.  L.  E. 
Webb  is  City  Clerk. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  in  and 
along  the  alley  east  of  Ewing  St.,  from  Now- 
land  Ave.,  to  the  alley  south  of  16th  St. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  Stuart  St.,  from 
23d  St.  to  Glenn  Drive. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  tlie  construction  of  local  sewer  with 
appurtenances  in  and  along  New  York  St., 
from  Audubon  Place  to  Bolton  Ave. 

•J"Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  Adams  St.,  from 
Roosevelt  Ave.  to  Glen  Drive. 

•J'Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  Pratt  St.,  from 
Senate  Ave.  to  the  Canal. 

•J'Bids  will  be  received  until  10  a.  m.,  by 
Board  of  Public  Works,  Indianapolis,  Ind.,  for 
the  construction  of  local  sewer  with  appur- 
tenances in  and  along  with  appurtenances  in 
and  along  New  Jersev  St.,  from  2^'th  to  40th 
St. 

•J'Bids  will  be  received  until  10  a.  m.,  Oct. 
17,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  with 
appurtenances  in  and  along  Keystone  Ave. ; 
from  Pleasant  Run  to  a  point  20  ft.  south  of 
the  south  property  line  of  Woodlawn  Ave. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
17.  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  LaSalle  St.,  from 
Glen  Drive  to  Roosevelt  .\ve. 

4*Bids  will  be  received  until  10  a.  m.,  Oct. 
17,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  with 
appurtenances  in  and  alon.e  Blackford  St.  from 
Indiana  Ave. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
17,  by   Board  of   Public  Works,   Indianapolis, 


Ind.,  for  the  construction  of  a  local  sewer  with 
appurtenances  in  and  along  alley  west  of  East 
St.  from  Raymond  St. 

•J'Bids  will  be  postponed  until  10  a.  m.,  Oct. 
17,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  local  sewer  with 
appurtenances  in  and  along  Bellefontaine  St. 
from  13th  St.  to  Sutherland  Ave. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
17,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  McPherson  St. 
from  13th  St.  to  Sutherland  Ave. 

•J'Bids  will  be  received  until  10  a.  ra.,  Oct. 
17,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewer  with 
appurtenances  in  and  along  the  alley  east  of 
Miley  Ave.  from  Calvelage  St.  to  11th  St. 

The  Interstate  Construction  Co.,  of  Ham- 
mond, Ind.,  has  been  awarded  the  contract  for 
the  construction  of  a  sewer  system  in  Laport:, 
Ind.,  for  $75,000.  Work  on  the  contract  has 
been  begun. 

The  contract  for  a  combination  storm  and 
sanitary  sewer  from  West  2nd  to  West  4th 
St.,  in  an  alley  between  Chestnut  St.,  and  the 
Indianapolis  division  of  the  Pennsylvania  rail- 
road. Benton  Harbor,  Mich.,  has  been  awarded 
to  Philip  Hipskind  &  Son  of  Peru,  Ind.,  for 
$3.43  per  lin.  ft.  The  sewer  is  950  ft.  long. 
Iowa. 
•J«Bids  will  be  received  until  3  p.  m.,  Oct. 
25,  liy  Irwin  Aikin,  Town  Clerk,  West  Liberty, 
la.,  for  the  construction  of  sanitary  sewers  as 
follows  :  955  ft.  18-in.  vitrified  pipe ;  5,680  ft. 
of  15-in.  vitrified  pipe;  200  ft.  of  16-in.  cast 
iron  pipe;  1,640  ft.  of  12-in.  vitrified  pipe; 
3,000  ft.  of  10-in.  vitrified  pipe;  18,000  ft.  of 
8-in.  vitrified  pipe  ;  69  manholes  ;  20  flush- 
tanks  ;  1  septic  tank;  2  sand  filters;  1  bulk- 
head. Iowa  Engineering  Co.,  Clinton,  la..  En- 
gineers. 

The  contract  for  the  construction  of  the 
waterworks  at  Underwood,  la.,  has  been  let 
to  the  Des  Moines  Iron  &  Bridge  Co.,  of  Des 
Moines,  la.,  for  $7,024. 

M.  Gossem  has  been  awarded  a  contract 
at  Cherokee,  la.,  for  sinking  a  deep  well  at  the 
pumping  station  for  $1,250.  Bids  were  opened 
Oct.  4. 

The  city  of  Ocheyeden,  la.,  has  awarded  the 
contract  for  the  construction  of  a  waterworks 
system,  for  which  bids  were  opened  Oct.  5,  to 
the  Des  Moines  Bridge  &  Iron  Co.,  of  Des 
Moines,  la.,  for  $10,251.  The  work  includes 
a  50,000-gal.  steel  tank  and  tower,  120  ft.  high 
brick  building,  16x18,  8,300  ft.  of  8,  6  and  4-m. 
pipe,  etc.,  complete  and  installed.  The  con- 
tract for  the  well  has  not  been  let. 

Aug.  Schnell  has  been  awarded  the  contract 
by  the  city  of  Clinton,  R.  C.  Hart,  City  Engi- 
neer for' the  construction  of  sewers  in  por- 
tions of  5th  and  12th  Aves.,  for  $1,500.  Bids 
were  opened  Sept.  26. 

Kansas. 
•J'Bids  will  be  received  until  1  p.  m.,  Octo- 
ber 17.  by  R.  P.  Seyfer,  City  Qerk,  Mulvane, 
Kan.,  for  furnishing  material  and  constructing 
a  water  works  plant.  J.  S.  Worley  Co.,  206 
Reliance  Bldg.,  Kansas  City,  Mo.,  is  Engineer. 
•J'Bids  will  be  received  until  5  p.  ra.,  Oct. 
17,  by  F.  D.  Brooks,  City  Clerk,  Lawrence, 
Kan.,  for  the  necessary  labor  and  material  for 
the  construction  of  a  Main  District  Sanitary- 
sewer  in  the  south  portion  of  Lawrence  as 
provided  by  Ordinance  No.  619.  The  work 
will  require  2,850  ft.  of  12-in.  vitrified  sewer 
pipe;  3,850  ft.  of  10-in.  vitrified  sewer  pipe;  19 
manholes ;  25  Y  junctions. 

The  Citv  Council  of  Clay  Center,  Kan.,  has 
been  petitioned  for  an  extension  of  the  sewer 
eastward  through  blocks  1  and  2  of  Dexter's 
third  addition,  to  extend  eastward  to  the  pres- 
ent extension  line. 

The  City  Council  of  Junction  City,  Kan., 
has  ordered  the  iiistalbtinii  of  a  new  3.(10(1,- 
000-gal.  Corliss  engine  of  the  latest  type  for  the 
waterworks  plant.  The  present  equipment  con- 
sists of  two  engines  with  a  combined  capacity 
of  2,000,000  gals. 

Kentucky. 
The  Louisville   Water   Co.,   Louisville,  Ky., 
on   Sept.  27,  opened  bids  for  an  intake  tower 
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to  be  erected  in  the  Ohio  River  opposite  the 
pumping  station  of  the  water  company  for 
protection  to  the  water  from  the  river.  The 
following  bids  were  submitted :  Mansfield 
Engineering  Co.,  IndianapoHs,  Ind.,  $98,850; 
Henry  Bickel  Co.,  Louisville,  $105.950 ;  Ameri- 
can Engineering  &  Construction  Co.,  Chicago, 
III,  $69,800;  National  Concrete  Construction 
Co.,  Louisville,  $83,088. 

Louisiana. 

The  City  Council  of  Monroe,  La.,  has  de- 
cided to  proceed  at  once  with  the  construction 
on  the  powerhouse  lot,  of  two  additional  con- 
crete  water  reservoirs. 

Plans  are  being  made  looking  to  the  es- 
tablishment of  a  waterworks  plant  for  protec- 
tion from  fire,  in  Lockport,  La.  A  commit- 
tee has  been  appointed  and  is  getting  data  as 
to  the  cost  of  a  steel  tower,  a  20,000-gal.  tank 
and  4-in.  mains  through  the  two  principal 
streets. 

Maine. 

The  L'nited  States  Cast  Iron  Pipe  Co.  has 
been  awarded  the  contract  at  Portland,  Me., 
for  furnishing  14.3t)  miles  of  cast  iron  pipe. 
T.  C.  Tunney  of  Hoboken,  N.  J.,  received  the 
contract  for  laying  the  same.  The  pipe  will 
he  furnished  for  $3'-!. 40  per  ton.  Bids  were 
opened   Sept.   12. 

Minnesota. 

The  Village  Council  of  Gilbert,  Minn.,  has 
voted  to  bond  the  city  for  the  sum  of  $20,000 
to  secure  funds  to  pay  the  cost  of  putting  in 
a  sewer  system. 

The  City  Council  of  Crookston,  Minn.,  has 
awarded  a  $5,000  sewer  outlet  contract  to  P. 
McDonnell  of  Duluth,  Minn. 

The  Pastoret-Lawrence  Co.,  of  Uuluth. 
Minn.,  has  been  awarded  a  contract,  amounting 
appro.ximately  to  $10,190  for  the  construction 
of  water  arid  sewer  extensions  in  Cloquet, 
Minn.  The  work  must  be  completed  by  Dec.  16. 

Mississippi. 

The  citizens  of  Clinton,  Miss.,  have  decided 
to  petition  tlie  board  of  mayor  and  aldermen 
to  issue  bonds  for  the  purpose  of  defraying  the 
expense  of  having  an  artesian  well  sunk  to 
obtain  water  for  the  town  supply. 

Missouri. 

•J*Bids  will  be  received  until  8  p.  m.,  Novem- 
ber 1  by  William  Warden,  City  Clerk,  Neosho, 
Mo.,  for  the  construction  of  a  system  of  sew- 
ers for  Sewer  District  No.  1.  John  M.  Sher- 
wood is  Engineer. 

Advices  from  St.  Joseph.  Mo.,  state  that 
contracts  have  been  let  for  a  system  of  sewers 
in  Kenwood  Heights  and  Lovers'  Lane  Place 
to  cost  between  $6,000  and  $7,000,  and  an 
ordinance  has  been  recommended  for  a  sys- 
tem of  sewers  in  The  Highlands  and  embrac- 
ing the  residence  district  in  the  vicinity  of 
Bartlett  Park  to  cost  $8,000. 

The  engineer  employed  by  the  Board  of 
Public  Works  of  LaPlata,  Mo.,  to  estimate  the 
cost  of  installing  a  waterworks  and  sewerage 
system,  has  submitted  an  estimate  of  $55,000 
for  the  complete  equipment,  including  the  cost 
of  land. 

Nebraska. 

The  City  Council  of  Grand  Island,  Neb., 
has  passed  the  ordinance  tor  the  sewer 
main  which  is  to  be  extended  to  the  northern 
limits  of  the  city  in  order  that  the  Soldiers' 
Home  and  Grand  Island  college  may  be  con- 
nected therewith. 

New  Jersey. 

The  city  of  Woodbury,  N.  J.,  has  awarded 
the  contract  to  B.  h.  Sweeten  &  .Snii  of  Cam- 
den, N.  J.,  for  the  construction  of  about  7,700 
ft.  of  8-in.  vitrified  pipe  sewers  with  manholes 
and  flush  tanks,  and  a  pumping  station 
equipped  with  duplicate  rotary  pumps,  and  elec- 
tric motors,  automatically  controlled  and  about 
1,100  ft.  of  6-in.  cast  iron  force  main.  The 
estimated  cost  of  the  work  is  $17,057.  Bids 
were  opened  Sept.  27. 

New  York. 
^•Bids  will  be  received  until  8  p.  m.,  Oct. 
28   (change  of  date),     by     Village     Trustees, 


Westfield,  N.  Y.,  for  the  construction  of  a 
sewer  system  including  approximately  25,194 
lin.  ft.  of  8-in.  pipe;  9,764  ft.  10-in. ;  5,.377  ft. 
of  12-in.;  2,615  ft.  of  18-in. ;  1,460  ft.  20-in. ; 
.3,108  ft.  of  24-in.  pipe,  143  manholes;  23 
flushtanks ;   one  disposal  plant. 

•J«Bids  will  be  received  by  Cyrus  C.  Miller, 
Pres.  Borough  of  The  Bronx,  Municipal  Bldg., 
Crotona  Park,  177th  St.  and  3d  .Vvc.,  until  11 
a.  m.,  Oct.  15,  for  12  street  improvement  con- 
tracts, the  largest  being  No.  6,  as  follows :  For 
constructing,  sewers  and  appurtenances  in 
Westchester  Ave.,  between  Zerega  .A.ve.  and 
Castle  Hill  Ave.,  and  in  Glover  .Ave.,  between 
Westchester  Ave.  and  Lyon  .^ve.,  and  in 
Doris  St.,  between  Westchester  Ave.  and  Sum- 
mit north  of  Westchester  .-Vvc.,  and  in  Lud- 
low ,\ve.,  between  Pugsley  .\ve.  and  Zerega 
Ave.,  and  in  Castle  .\ve.,  between  Ludlow  .A.ve. 
and  Black  Rock  Ave.,  and  in  E.  177th  St.,  be- 
tween Ludlow  .^ve.  and  Havemcyer  Ave.,  and 
in  Westchester  Ave.,  between  PugsIey  Ave. 
and  Olmstead  .^ve.  The  Engineer's  estimate 
of  the  work  is  as  follows;  136  lin.  ft.  of  con- 
crete sewer,  3  ft.  6  in.  diameter :  87  lin.  ft.  of 
concrete  sewer,  3  ft.  diameter;  1,748  lin.  ft.  of 
pipe  sewer,  24  in. ;  1,103  lin.  ft.  of  pipe  sewer, 
20  in. ;  2,302  lin.  ft.  of  pipe  sewer,  18  in. ;  1,962 
lin.  ft.  of  pipe  sewer,  15  in. ;  6,325  lin.  ft.  of 
pipe  sewer,  12  in. ;  962  spurs ;  144  manholes ;  22 
receiving  basins;  2,800  cu.  yds.  of  rock  excava- 
tion ;  200  cu.  yds.  of  broken  stone ;  425  cu.  yds. 
of  Class  B  concrete  :  7,000  pounds  of  steel  bars 
in  foundation;  l(i.-")00  lin.  ft.  of  piles;  100,000 
ft.  (B.  ;\I.)  of  timber;  200  lin.  ft.  of  drain 
|iipe.  The  time  allowed  for  the  completion  of 
the  work  will  be  three  hundred  and  fifty  (350) 
working  days.  The  amount  of  security  re- 
quired will  be  $40,000. 

Henry  E.  Fox,  81  E.  125th  St.,  New  York 
City,  has  been  awarded  the  contract  for  laying 
and  relaying  of  water  and  gas  mains  and 
.grading  and  paving  streets  to  the  municipal 
building,  New  York  City,  for  $68,000.  Kings- 
ley  L.  Martin  is  Commissioner  of  Bridges. 
Bids  were  opened   Sept.  8. 

The  village  of  Barker,  N.  Y.,  held  an  elec- 
tion on  Sept.  29  to  vote  on  the  proposition  of 
installing  a  system  of  water  works  for  about 
$25,000. 

The  citizens  of  Angola,  N.  Y.,  on  Sept.  22. 
voted  the  issuance  of  bonds  in  the  sum  of 
$55,000  for  the  installation  of  a  waterworks. 

The  citizens  of  Y'orkville.  N.  Y.,  voted  Oct. 
8  on  the  proposition  to  build  a  sewer  system 
for  the  village  at  an  estimated  cost  of  $22,000. 

The  Commissioner  of  Public  Works  of  Buf- 
falo, N.  Y.,  has  contracted  with  Benjamin  F. 
Spire  for  constructing  a  36-in  brick,  20.  18, 
15  and  10-in.  tile  sewer  in  east  side  of  Fill- 
more Ave.,  and  in  Appenheimer  Ave.,  between 
Delavan  Ave.,  and  1,350  ft.  east  of  Fillmore 
Ave.,  for  $8,900. 

Plans  and  maps  have  been  completed  by 
Chief  Engineer  John  H.  Weinberger  of  the 
Department  of  Highways,  New  York  City,  for 
the  outlet  sewer  for  the  Ingleside  system  in 
Ingleside.  The  plans  have  been  subrnitted  to 
the  board  of  estimates.  -The  sewer  is  to  be 
built  commencing  at  the  corner  of  Twenty- 
fourth  St.  and  Queens  .\ve.  in  Flushing,  then 
extending  along  Queens  Ave.  to  Parsons  Ave. ; 
thence  along  Parsons  Ave.  to  Laburnum  Ave. ; 
along  Laburnum  Ave.  to  Jamaica  Ave. ;  on 
Jamaica  Ave.  to  Hillside  Ave.;  on  Hillside 
Ave.  to  Colden  Ave. ;  on  Colden  Ave.  to  Cher- 
rv  St.;  on  Cherry  St.  to  SauU  St.;  on  Saull 
St.  to  Bank  St. ;  on  Bank  St.  to  Lawrence  St. ; 
on  Lawrence  St.  to  Washington  St. ;  on  Wash- 
ington St.  to  State  St. ;  on  State  St.  to  Linden 
Ave. ;  on  Linden  Ave.  across  the  meadows  be- 
tween Flushing  and  College  Point  to  23rd 
St.  and  4th  Ave.,  College  Point ;  on  4th  Ave. 
to  20th  St.  and  on  20th  St.  to  the  East  River, 
where  the  discharge  will  be  into  the  head  of 
Flushing  Bav. 

The  City  Council  of  Rochester,  N.  Y.,  haS 
started  plans  for  the  construction  of  the  neces- 
sary purification  works,  sewers  and  pipe  lines, 
for  the  discharge  of  Rochester  sewage  into 
Lake  Ontario.  It  is  estimated  that  the  latter 
will  cost  about  $1,000,000,  and  will  take  two 
years  to  complete. 

B.  G.  Coon  Construction  Co.,  Wilkesbarre, 
Pa.,  has  been  awarded  the  contract  Vjv  the  city 


of  Ithaca,  N.  Y.,  for  clearing  of  a  reservoir 
site  of  about  40  acres,  and  for  the  construction 
of  an  earth  embankment  containing  about 
5,000  cu.  yds.,  also  for  the  construction  of  a 
dam  containing  about  7,700  cu.  yds.  of  concrete 
and  requiring  the  excavation  of  about  4,300 
cu.  yds.  of  rock,  and  the  furnishing  and  laying 
of  about  9,(Mil)  ft.  of  24-in.  cast'  iron  pipe.  Bids 
were  opened  Sept.  28  and  awarded  Sept.  30. 
Don;ild   h'.   .McLeod  is  Citv   Kngincer. 

The  R.  T.  Ford  Co.,  Rochester,  N.  Y.,  has 
received  the  contract  for  the  construction  of 
the  water  and  sewerage  systems  at  Letch- 
worth  Village  for  $128,587.  Franklin  B.  Kirk- 
bride,  Room  215,  .55  Wall  St.,  New  York.  N. 
Y.,  is  Secretary  of  the  Board  of  Managers 
of  the  village.     Bids  were  opened  Sept.  27. 

Ohio. 

^Bids  will  be  received  until  noon,  Oct.  18, 
by  John  Bing,  Director  of  Public  Service,  San- 
dusky, O.,  for  the  construction  and  material 
of  a  sewer  in  Maple  .■\ve.,  from  the  center  of 
Monroe  St.  to  the  center  of  Tyler  St.,  thence 
along  Tyler  .St.  to  the  center  of  Central  Ave. 
Joseph  Loth,  Jr.,  is  Clerk. 

The  Elmore  Water  Co.,  of  Elmore,  O.,  has 
been  incorporated  with  a  capital  stock  of  $10,- 
iHll),  Louis  h'rese  being  an  incorporator. 

The  superintendent  of  the  waterworks  de- 
partment of  Cleveland,  O.,  has  asked  the  de- 
partment of  charities  and  correction  to  give 
the  water  department  a  site  for  a  new  reservoir 
on  the  high  portion  of  the  city  farm  at  War- 
rensville. 

The  Salem  Avenue  Improvement  association 
of  Dayton,  O.,  has  been  formed  with  George 
W.  Mearick  as  President  and  Daniel  Nevins. 
Secretary.  The  territory  embraced  extends 
frorh  Cottage  Grove  Ave.,  to  the  present  cor- 
poration line  and  on  either  side  of  Salem  Ave. 
The  association  has  decided  upon  the  follow- 
ing improvements :  Sewers,  electric  lights, 
water  and  gas  mains,  sidewalks  and  brick  pav- 
ing in  the  roadway. 

The  Improvement  Board  of  Urbana,  O.,  has 
received  the  following  bids  for  the  construc- 
tion of  the  Washburn  Park  sewer  system: 
Lanvon  &  Clifford,  $19,377 ;  H.  D.  Hallet,  $19,- 
680;  H.  C.  Patterson,  $19,723;  Johnson  & 
Thompson,  Racine,  $19,813;  Robert  Nelson, 
Racine,  $19,902. 

The  Service  Department  of  Zanesville,  O., 
has  awarded  a  contract  to  Joe  Brown  for  the 
construction  of  the  Pine  St.  storm  and  sani- 
tary sewer  for  $4,0.56.  The  sewer  will  be 
1,285  ft.  in  length,  reaching  from  the  Mus- 
kingum river  to  Woodruff  alley. 

l  he  Riggs  &  Sherman  Co..  engineers.  To- 
ledo, O.,  have  been  awarded  the  contract  for 
preparing  pla'ns  and  specifications  for  the  new 
sewage  disposal  plant  to  be  built  by  the  city 
of  Delaware,  O. 

Oklahoma. 

Plans  were  ordered  by  the  city  council  of 
Enid.  Okla.,  for  an  enlargement  of  the  water 
system.  The  tiew  improvement  will  be  paid 
for  out  of  the  $55,000  bond  issue  recently 
voted. 

An  election  will  be  held  in  Claremore, 
Okla.,  on  Nov.  8  to  vote  on  issuing  bonds  for 
erection  of  a  city  hall  and  completion  of  water- 
works system. 

W.  F.  Power  of  Guthrie.  Okla.,  has  been 
awarded  the  contract  in  that  city  for  the  con- 
struction of  the  East  Side  sewer  for  $9,005. 

The  town  of  Sallisaw,  Okla.,  on  Sept.  27 
voted  the  issuance  of  bonds  as  follows :  For 
an  extension  of  street  crossings  to  connect  up 
with  concrete  sidewalks  already  built,  $4,000; 
for  an  extension  of  the  water  and  light  serv- 
ice, $16.000 ;  to  install  a  modern  system  of 
sewers,  $4,500. 

Oregon. 

A.  Burns  of  Spokane,  Wash.,  h.is  received 
the  contract  from  the  city  council  of  Salem, 
Ore.,  for  the  construction  o»  ''"  "^'"rth  Salem 
sewer  svstem  for  $87,952. 

The  Public  Works  Engi-  ;.  '  ,  of  Port- 
land, Ore.,  has  completed  the  plans  for  the 
construction  of  the  new  sewage  and  garbage 
disposal  plants  for  El  Paso.  Tex.  Work  on 
the  plants  will  be  commenced  shortly. 

The  Citv  Council  of  Portland,  Ore.,  has  de- 
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■ciiled  to  use  cement  in  place  of  terra  cotta 
pipe  for  the  Riverside  sewer  district.  The 
ordinances  covering  this  improvement  call  for 
the  expenditure  of  $147,000. 

Pennsylvania. 

•{•Bids  will  be  received  until  8  p.  ni.,  Oct. 
'2b,  by  W.  F.  Rayle,  Town  Secretary,  Beaver 
Falls,  Pa.,  for  the  complete  surveys,  plans, 
specifications,  etc.,  for  a  nroposed  seweraee 
system  and  system  of  sewage  disposal. 

4*Bids  will  be  received  until  8  p.  m.,  Oct. 
19,  by  Council  of  Borough  of  Chambersburg, 
Pa.,  for  laying  and  connecting  cast  iron  water 
pipes,  special  castings,  etc.,  16-in.,  14-in.,  12-in., 
10-in.,  8-in.  and  6-in.  diameter,  with  caulked 
lead  joints  to  form  a  gravity  conduit  about  11 
miles  long  to  be  connected  to  the  existing  dis- 
tribution system  of  the  borough.  John  Birk- 
inbine.  Odd  Fellows  Temple,  Philadelphia,  Pa., 
is  Consulting  Engineer. 

The  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co.,  of  Pittsburg,  Pa.,  has  been  awarded 
a  contract  by  the  water  commissioners  of 
Erie,  Pa.,  for  furnishing  about  400  tons  of 
pipe  for  the  extension  of  a  12-in.  main  to  sup- 
ply the  new  Wesleyville  watering  and  coaling 
yards  of  the  Lake  Shore  railroad,  east  of  the 
city.  The  contract  was  awarded  at  $22.65  per 
ton.  The  amount  of  pipe  required  will  be 
8,600  ft. 

The  ordinance  for  the  extending  of  the 
sewer  on  8th  Ave.,  to  a  point  east  of  Duke 
St.,  has  been  presented  to  the  North  York. 
Pa.,  city  council  and  passed. 

The  City  Council  of  Charleroi,  Pa.,  has  re- 
ceived applications  from  six  different  engineer- 
ing firms  for  the  work  of  preparing  plans  and 
specifications  for  the  Charleroi  and  North 
Charleroi  sewage  disposal  plant. 

Mason  D.  Pratt  of  harrisburg,  Pa.,  who 
was  retained  bv  the  town  council  of  Green- 
castle.  Pa.,  as  consulting  engineer  in  the  mat- 
ter of  the  increase  of  the  city's  water  supply, 
has  been  examining  the  possible  sources  of 
increased  supply  with  a  view  of  making  a 
definite  and  final  recommendation  as  to  what 
steps  shall  be  taken  to  make  a  permanent  in- 
crease in  the  water  supp'". 

Contract  for  the  construction  of  storm  sew- 
ers in  Wilkinsburg  borough,  Pittsburg,  Pa., 
have  been  awarded  by  Frcase  &  Sperling,  bor- 
ough engineers,  as  follows :  Kelly  Ave.,  and 
Ecker  Way  to  McCrady  Bros,  of  Braddock, 
and  Todd  and  Lanar  Sts.,  and  Penn  Ave.,  to 
the  Sawders  Construction  Co.,  of  Pittsburg. 

South  Dakota. 

The  contracts  for  the  sinking  of  four  ar- 
tesian wells  in  Willow  Creek,  Butte  township, 
Pierre,  S.  Dak.,  were  awarded  to  Norbeck  & 
Nicholas  for  $r,,42.5. 

Tennessee. 

W.  G.  Kirkpatrick,  engaged  by  the  city  of 
Chattanooga,  Tenn.,  to  prepare  plans  and 
specifications  for  a  municipal  waterworks,  has 
reported  to  the  waterworks  commission.  Mr. 
Kirkpatrick  estimates  that  the  plant  can  be 
installed  for  $1,522,000.  The  estimate  as  sub- 
mitted by  the  expert  is  given  in  detail  as  fol- 
lows: Pumping  and  electrical  machinery,  $152,- 
S8.'j :  boilers,  $11,928;  traveling  cranes,  main 
pumping  station  and  intake  pumping  station, 
$5,000;  freight  elevator,  head  house,  $3,0(10; 
tanks  and  standpipe  for  high  level  service, 
:$9,n5.  Cast  iron  pipe — Distribution  system, 
127. H  miles  mains,  $.S79,230 ;  raw  water  con- 
duit, $55,570;  in  buildings  and  grounds,  $23,- 
491;  fire  hydrants,  $27,800;  valves,  distribution 
system  11,332,  in  reservoirs,  buildings  and 
grounds,  14,245;  sluice  gates,  $18,964;  iron 
•castings,  $170.  Concrete  construction  and  gen- 
eral installation — In  main  pumping  station, 
$17,670;  at  intake  pumping  station,  $22,790,  in 
filters  and  filter  bldg.,  $11,208;  in  head  house, 
$13,698;  in  coagulating  and  settling  basins, 
$54,842;  in  storage  reservoir,  $90,{)8n ;  in  clear 
water  basin,  $13,148;  in  wash  water  tank  and 
pavilion,  $1,982;  in  grounds  at  purification 
plant,  $12,290 ;  at  sub-stations,  $10,800.  Build- 
ings, superstructure — Main  pumping  station. 
$27,-300;  intake,  pumping  station,  $6,610;  filter 
building.  $12,879;  head  house,  $6,495;  gate 
liouse,  $300;  pavilion  and  wash  water  tank. 
$988;  Lookout  Mountain     sub-station,  $2,250; 


Hill  City,  Missionary  ridge  and  Cameron  hill 
sub-stations,  $3,750.  Chimney,  $8,000;  special 
filtration  apparatus,  $33,260 ;  steam  and  ex- 
haust pipe  system,  $7,700.  Electric  transmis- 
sion lines — Intake,  $14,819  ;  sub-stations,  $15,- 
637.  ■Electric  wiring  and  lighting,  $3,500.  Lay- 
ing water  pipe — Distribution  system,  $271,682; 
raw  water  conduit,  $89,590.  Land  and  right 
of  way,  $45,000. 

Texas. 

The  Taylor  Water  Co.,  L.  W.  Chase,  Pres., 
Taylor.  Tex.,  has  blue  prints  made  for  the 
construction  of  a  storage  reservoir  to  con- 
serve a  supply  of  water  during  the  winter 
season. 

The  citizens  of  Piano,  Tex.,  recently  voted 
the  issuance  of  bonds  in  the  amount  of  $1,500 
for  waterworks,  $8,000  for  sewerage  and  $1,- 
500  for  street  improvement.  In  addition  to 
the  $8,000  voted  for  sewers,  the  citizens  have 
subscribed  $10,000  for  a  sewerage  plant. 

The  Board  of  Municipal  Commissioners  of  , 
Dallas,  Tex.,  has  approved  of  the  right  of 
way  for  the  South  Dallas  sewer.  City  Engi- 
neer J.  M.  Preston  has  planned  a  straight  way 
of  about  two  and  one-half  miles  from  the 
Trinity  River  to  a  point  south  of  the  Fair 
Grounds,  where  a  lateral  will  be  constructed 
to  connect  with  the  Fair  Grounds  park.  The 
line  in  all  is  to  be  more  than  three  and  one- 
half  miles.  The  size  of  the  sewer  will  be 
18-in.  near  the  Fair  Grounds,  and  to  increase 
until  it  is  30-in.  in  diameter  toward  the  river. 
The  estimated  cost  of  the  work  is  $30,000. 

The  City  Commissioner  of  Dallas,  Tex.,  will 
sell  bonds  Oct.  26  to  the  amount  of  $650,000 
for  the  following  :  $100,000  for  schools  ;  $100,- 
(1(10  for  sewers;  $100,000  for  waterworks,  and 
$.350,000  for  street  improvements. 

Assistant  Attorney  General  Caldwell  at 
Austin,  Tex.,  on  Sept.  24  approved  for  regis- 
tration the  $8,000  waterworks  and  light  im- 
provement bonds,  issued  by  the  city  of  Ter- 
rell, Tex. 

The  city  council  of  Eastland,  Tex.,  has  de- 
cided that  as  soon  as  the  town  is  incorporated 
as  a  city  an  election  will  be  ordered  for  the 
purpose  of  issuing  bonds  to  put  in  water 
works. 

The  city  commissioners  of  Waco.  Tex.,  have 
ordered  prepared  plans  and  specifications  for 
stortn  sewers  northeast  of  Masten  St.,  extend- 
ing to  Houston  and  Texas  Central  tracks,  to 
cost  about  $19,000. 

The  board  of  city  commissioners  of  Dallas, 
Tex.,  has  adopted  Commissioner  Doran's 
recommendation  that  the  City  Engineer,  E.  L. 
Dalton,  prepare  plans  and  specifications  for  the 
laying  of  storm  sewers  northeast  of  Masten 
St.,  and  extending  east  to  the  Houston  and 
Texas  Central  tracks.  The  appro.ximate  cost 
of  laying  these  sewers,  according  to  the  En- 
gineer's estimate,  is  about  $19,000. 

The  city  council  of  Bastrop,  Tex.,  has  ap- 
pointed a  special  committee  to  ascertain  the 
cost  of  a  sewerage  system  for  Bastrop. 

The  survey  for  the  right  of  wav  for  the 
.South  Dallas  sanitary  sewer  in  Dallas.  Tex., 
which  the  city  will  build  from  the  Trinity 
River  to  the  Fair  Grounds,  has  been  completed. 
The  route  as  proposed  will  be  from  the  river, 
about  a  quarter  of  a  mile  north  of  the  Metzler 
dairy  and  across  to  the  Fair  Grounds,  run- 
ning south  of  the  Oakland  Cemetery.  An  ap- 
propriation of  $32,000  has  been  made  for  the 
work. 

A  stock  company  has  been  formed  in  Bel- 
ton,  Tex.,  for  the  purpose  of  putting  in  a  com- 
plete sewerage  system. 

Utah. 

Bids  were  opened  last  week  for  water  works 
improvement  for  the  city  of  Provo,  Utah, 
Louis  C.  Kelsey.  Salt  Lake  City,  Utah,  being 
the  Consulting  Engineer.  For  the  reinforced 
concrete  aqueduct  the  following  liids  were  re- 
ceived :  Lloldaway  Loan  &  Investmeiit  Co., 
$47,048;  James  Kennedv  Construction  Co., 
$51.845 ;  Strange  &  Maguire,  $56,465.  The  item- 
ized bid  of  Holdaway  Loan  &  Investment  Co. 
is  as  follows : 

Kxcavation  and  back  filling::   Quantities.  Price. 

Eartli.    cu.    yd 12.225  $     0.40 

Gravel  and  boulders,  cu.  yd.     2,39(i  .SO 

Solid   rock,    cu.    yd 100  3.00 


Embankment,    cu.    yd 794  .40 

Tunneling,    lin.    ft 1,450  S.OO 

Aqueduct,   lin,   ft.-: 

Std.    sect 17,656  1.66 

Spl.    sect 330  1.80 

Riprap,     sq.     yd 200  1.00 

Manholes,    each     18  27.00 

Gatehouse,    complete    1  335.00 

For  the  pipe  lines  the  following  bids  were 
received:  James  Kennedy  Construction  Co., 
Fargo,  N.  Dak.,  $40,359;  Wheelwright  Cons. 
Co.,  $46,681 ;  Lynch-Cannon  Engineering 
Co.,  $47,598 ;  Strange  &  Maguire,  $49,388.  The 
itemized  bid  of  James  Kennedy  Construction 
Co.,  is  as  follows : 

Excavation   and    backfilling:  Quantities.      Price. 

Earth,    cu.   yd 19,314  %     0,45 

Gravel  and  boulders,  cu.  yd.  2,000  .62 

Solid   rock,    cu.    yd .... 

Wire  wound  wood  stave  pipe: 
100     to     150     ft.    hd.,    21-in. 

lin.   ft 80S  1,59 

50     to      250    ft.    hd.,    24-in., 

lin.    ft 6,982.5  1.79 

Special   castings,   lb 2,765  .05- 

Wire  wound  wood  stave  pipe: 
250  ft.  hd.  lin.  ft. 

14-in 960  1.13 

IB-in 1,920  1.35 

18-in 3,360  1.50 

20-in 2,880  1.72 

Special    castings,    lb 16.700  ,05 

Cast  iron  pipe: 

8-in.,   lin.   ft 960  1.28 

12-in..   lin.  ft 1,440  2.25 

Special   castings,    lb 1,860  .05 

Valves,   each : 

8-in 2  25.00 

12-in 3  45.00 

14-in 2  72.50 

16-in 4  90.00 

IS-in 7  126.00 

20-in 6  148.50 

22-in 1  165.00 

24-in 3  265.00 

Valve    boxes,    each 27  S.OO 

Wisconson. 

^Bids  will  be  received  by  the  Department 
of  Public  works,  until  10:30  a.  m.,  Oct.  14, 
for  the  construction  of  sewers  in  the  south 
sewerage  district,  Milwaukee,  Wis. 


TRADE  NOTES. 

Mr.  E.  Stutz,  vice-president  and  general  man- 
ager, has  retired  from  the  direction  of  The 
Goldschmidt  Thermit  Company,  of  90  West  St.. 
New  York,  and  is  succeeded  in  the  management 
by  Mr.  William  C.  Cuntz,  for  the  past  IS  years 
with    The   Pennsylvania   Steel   Co. 

The  Scofield  Engineering  Co.,  Philadelphia, 
have  been  retained  by  The  Browning  Manufac- 
turing Co.,  Cleveland.  Ohio,  to  design  and  su- 
pervise the  construction  of  a  cantilever  ma- 
terial handling  bridge,  which  is  to  be  built  near 
Lookport,  N.  Y.  Plans  are  in  progress  and 
work  will  start  immediately. 

Among  the  recent  sales  of  the  Cyclone  Drill 
Works,  of  Orrville,  C  are  the  following:  Two 
electric  outfits  to  Doolittle  &  Wilcox.  Dumis, 
Ont.,  for  work  in  limestone  quarry:  two  blast 
hole  drills  to  the  Walsh  Con.struction  Co.,  Jop- 
lin.  Mo.;  four  testing  machines  to  the  U.  S, 
War  Department  for  work  on  the  Ohio  River; 
one  testing  machine  to  the  U.  S.  Reclamation 
Service.  Easton,  Wash.;  one  blast  hole  drill  to 
Lathrop  &  Shea,  Poughkeepsie,  N.  Y.;  one  out- 
fit to  Great  Lakes  Dredging  Co.  for  work  at  the 
Soo;  one  ti'aetion  blast  hole  drill  to  Dolese 
Bros.,  Chicago,  111.,  for  quarry  work  in  Wis- 
consin, and  one  blast  hole  drill  to  Mussens, 
Ltd.,   Montreal,    Que. 

The  Strauss  Bascule  &  Concrete  Bridge  Co., 
with  main  offices  at  Chicago.  111.,  has  aban- 
doned concrete  work  and  the  reference  to  it  in 
its  name,  and  hereafter  the  style  of  the  com- 
pany will  be  The  Strauss  Bascule  Bridge  Co. 
The  growth  of  its  bascule  bridge  work  has  been 
sucli  as  to  require  the  entire  time  and  atten- 
tion of  the  organization,  which  has  been  en- 
larged and  strengthened.  During  the  year  the 
large  and  important  structures  for  the  city  of 
Chicago,  the  city  of  Green  Bay,  the  city  of  Ot- 
tawa, 111.,  and  the  Cape  Cod  Construction  Co, 
liave  been  completed  and  placed  in  service, 
while  those  for  the  Peoria  &  Pekin  Union  Ry., 
the  Chicago  &  Western  Indiana  Ry..  the  Na- 
tional Transcontinental  R.  R.  and  the  Northern 
Pacific  Rv.  are  rapidly  advancing  toward  com- 
pletion. Other  bridges  under  way  are  three  for 
the  Erie  R.  R..  four  for  the  Department  of  Rail- 
ways and  Canals  of  Canada,  two  for  the  Cana- 
dian Northern  Ry,,  one  for  the  Baltimore  & 
Ohio  R.  R.,  one  for  the  New  York  Central  Lines, 
one  for  the  New  York,  New  Haven  &  Hartford 
R  R.,  one  for  the  Canadian  Pacific  Ry.,  one  for 
the  Grand  Trunk  Pacific  Ry.,  etc.,  bringing  the 
total  number  of  bridges  under  construction  up 
to  25,  and  the  grand  total  up  to  40.  These  m- 
clude  three  single-leaf,  double-track  structures 
of  ISO-ft.  span  and  over,  one  of  which  is  a 
double  deck,  and  the  only  bridge  of  its  kind  m 
the  world.  Together  with  a  27S-ft.  double-leal 
cantilever  bridge  of  70-ft.  width,  for  the  city 
of  Portland,  these  are  said  to  constitute  a  group 
of  the  largest  and  heaviest  bascule  bridges  ever 
attempted. 


Items  marked  thus  •J*  indicate  work  now  open  for  bids. 
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Recommended   Specifications   for   Cre- 
osoted Wood  Block  Pavement. 

.-\t  the  recent  convention  of  the  American 
Society  of  Municipal  Implements,  held  at 
Erie.  Pa.,  Oct.  11  to  14,  the  committee  on 
\\'ood  Block  Paving  Specifications,  of  which 
Mr.  A.  W.  Dow,  is  chairman,  recommended 
for  the  approval  of  the  convention,  specifica- 
tions drawn  on  the  lines  of  those  presented 
to  the  convention  for  Standardizing  Specifica- 
tions, which  met  in  Chicago  last  winter.  The 
committee  changed  these  specifications  only  by 
making  some  portions  of  them  more  explicit. 

This  change,  the  committee  states,  was 
made  chiefly  because  the  Chicago  specifica- 
tions were  so  broad  that  they  allowed  too  wide 
a  scope  to  interpretation.  The  committee  has 
the  following  to  say  regarding  its  suggested 
specifications  printed  on  page  -334. 

As  there  is  always  considerable  controvery 
on  the  quality  of  the  wood,  and  as  practically 
every  citizen  in  a  town  constitutes  himself 
an  e.xpert  on  quality  and  character  of  wood, 
we  have  thought  it  advisable  to  define  rather 
closely  the  character  of  wood  that  would  be 
acceptable. 

In  our  specifications  we  have  only  included 
long  leaf  pine.  Tamarack  and  Norway  pine. 
We  believe  from  experience,  that  under  cer- 
tain conditions,  black  gum  wood  and  short 
leaf  pine  may  satisfactorily  be  used.  As 
these  woods  require  somewhat  different  treat- 
ment, and  as  they  can  not  be  recommended 
as  suitable  for  universal  adoption,  we  have 
not  included  them  in  our  specifications. 

While  we  recommend  the  same  oil  used 
for  impregnating  the  blocks  as  is  given  in  the 
Chicago  specifications,  we  believe  that  at  a 
future  date  it  would  be  advisable  to  broaden 
the  specifications  somewhat.  The  oil  which 
we    recommend    is    not    a     straight     distillate 
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product,  but  a  mixture  of  a  heavy  distillate 
oil  of  doal  tar  with  either  a  refined  coal  tar 
or  coal  tar  pitch.  On  the  question  of  this 
oil  we  would  like  to  go  on  record  as  stating 
that  from  our  experience  and  present  knowl- 
edge, we  believe  that  the  oil  recommen<ied 
is  more  acceptable  than  any  other  oil  yet 
suggested  or  used  for  the  preservation  of 
wood  blocks. 

Products  made  from  water  gas  tar  have  not 
as  yet  the  confidence  of  the  engineers,  as 
shown  by  the  comments  made  on  this  sub- 
ject in  testimony  taken  in  New  York  City 
somewhat  over  a  year  ago,  and  because,  of 
the  statement  in  the  bulletin  of  the  United 
States  Department  of  Agriculture  Forestry 
Service  No.  1 12,  which  says :  "At  present, 
despite  the  apparent  appro.ximation  to  the 
composition  of  coal  tar  creosotes  by  the  creo- 
sotes from  oil  or  water-gas  tars,  the  known 
preservative  value  of  the  pure  coal-tar  creo- 
.■iotes   makes   them   of   greater   market   value." 

The  oil  which  we  recommend  has  been 
proven  superior  to  a  straight  distillate  oil 
from  coal  tar  in  that  it  is  less  volatile  when 
exposed  in  the  block  and  that  it  remains  in 
the  pores  of  the  wood  much  better.  It  is 
also  a  much  better  water-proofing  agent.  It 
also  possesses  very  nearly,  if  not  quite  as 
high  preservative  properties  as  a  straight  dis- 
tillate oil,  and  in  view  of  the  large  impregna- 
tion given  to  wood  block,  we  believe  it  amply 
sufficient  in  this  respect  to  preserve  them  long 
after  the  time  of  their  being  worn  away  with 
traffic. 

.-\s  to  the  assertion  that  this  oil  is  con- 
trolled by  one  company,  we  beg  to  state  that 
an  investigation  has  shown  this  not  to  be  the 
case ;  that  iX  is  easily  obtained  by  any  one  not 
onlv  in  this  country,  but  abroad  and  in 
Canada:  and  that  it  also  has  the  advantage 
over  the  straight  distillate  oil  of  being  cheaper 
in  price. 

As  to  the  question  of  remaining  in  the 
block,  it  may  be  well  for  the  committee  to 
state  here,  in  answer  to  criticisms  that  have 
been  made  lately,  that  experience  during  the 
past  year  has  shown  that  the  oil  which  we 
recommend  does  not  ooze  as  readily  from  the 
block  as  do  the  straight  distillate  oils.  We 
liave  investigated  pavements  where  the  blocks 
were  impregnated  with  a  very  heavy  straight 
distillate  oil  as  well  as  those  in  which  the  oil 
recommended  by  us  was  used.  In  all  £ases 
the  blocks  had  been  treated  with  the  same 
amount  of  oil,  viz.  20  lbs.  per  cu.  ft.  Under 
like  conditions  it  was  found  that  the  distil- 
late oil  oozed  out  very  much  more  rapidly 
and  to  a  much  greater  extent  than  did  the 
oil   we  have   recommended. 

We  have  written  specifications  for  laying 
the  block  both  on  a  sand  cushion  and  in  a 
mortar  bed.  While  the  majority  of  the  com- 
mittee recommend  the  sand  cushion,  we  feel 
that  the  mortar  bed  has  given  such  excellent 
satisfaction,  under  certain  conditions,  that  it 
should  be  specified  as  an  alternative. 

The  specifications  which  we  recommend  re- 
quire that  the  blocks  be  laid  at  right  angles 
with  the  curb  line ;  as  this  is  the  simplest 
method  of  laying  and  appears  to  give  the  best 
results  under  heavy  trafiic.  While  we  do  not 
mention  it  in  the  specifications,  we  know  of 
many  instances,  especially  on  light  traffic, 
residence  streets,  where  blocks  laid  at  65  de- 
grees with  the  curb  line  have  given  even  bet- 
ter results  than  where  they  were  laid  at  right 
angles  with  the  curb. 

In  presenting  these  specifications,  we  wotjld 
like  to  impress  upon  engineers  the  necessity 
of  properly  handling  the  block  after  they 
have  once  been  manufactured.  The  blocks 
should  not  be  allowed  to  dry  out  before  they 
are  laid.  If  it  is  impossible  to  lay  them  im- 
mediately, they  should  be  piled  in  close  piles 
so  as  to'  prevent  drying  out  as  much  as  pos- 
sible, and  before  laying  it  is  advisable  to 
wet  the  block  so  that  they  will  be  at  their 
maximum  expansion  at  the  time  of  laying. 
This  will  do  away,  to  a  great  extent,  with  the 
expansion  of  blocks  in  pavements. 

We  have  recommended  the  use  of  20  lbs.  of 
oil  per  cu.  ft.  of  wood  for  impregnating  long 
leaf  pine.   Norway  pine,  and  Tamarack.     We 
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believe  from  experience  in  several  western 
cities  that  it  may  be  advisable  in  the  future 
to  cut  down  this  quantity  of  oil  to  even  as 
low  as  16  lbs.  This  last  suggestion,  however, 
is  merely  made  at  the  present  time  with  the 
hope  of  drawing  forth  some  remarks  and 
criticisms. 


A  New  Vacuum  Street  Cleaner.* 

In  constructing  this  new  vacuum  street 
cleaner,  it  has  been  the  purpose  to  so  con- 
struct a  machine  that  will  gather  all  of  the 
street  refuse,  heavy  material  as  well  as  the 
fine  dust,  without  sprinkling,  thereby  saving 
an  enormous  amount  of  money  and  doing 
away  with  an  extensive  equipment  and  mak- 
ing a  thoroughly  clean  street  without  allowing 
any  part  to  be  afterwards  exposed  to  view, 
so  that  no  one  may  breathe  the  many  injuri- 
ous germs  that  are  contained  in  this  kind  of 
dirt. 

The  machine  is  propelled  by  the  same  pow- 
er that  operates  the  fan  and  revolves  the 
brushes,  and  in  selecting  these  operating 
parts,  the  most  simple  known  to  automobile 
construction  have  been  employed.  We  use  the 
two-cylinder  opposed  24  h.p.  motor,  and  the 
friction  type  of  transmission,  enabling  us  to 
have  a  great  many  changes  of  speed,  and  at 
the  same  time,  making  it  impossible  to  strip 
any  gears  or  break  any  parts,  as  it  will  act 
as  a  safety  between  the  power  and  the  driv- 
ing wheels. 

In  moving  forward,  the  brushes  rotate  so 
that  the  dirt  is  swept  to. the  center,  where 
it  is  brought  under  the  suction  duct,  and  is 
lifted  into  the  fan,  and  as  the  fan  draws  its 
air  over  the  brushes,  the  dust  that  is  raised 
is  also  drawn  iuio  the  fan.  .'Vfter  leaving  the 
fan  the  separation  is  by  gravitation.  The 
heavier  dirt  comes  out  through  the  first  out- 
let, the  next  heavy  comes  through  the  sec- 
ond outlet,  and  so  on  through  the  other  two 
outlets  that  part  of  the  dirt  that  is  carried 
beyond  this  point  is  carried,  by  the  air,  into 
the  retort,  where  it  takes  a  downward  spiral 
motion  and  is  taken  oflf  at  the  bottom  of  the 
cone.  Up  to  this  point  it  is  an  easy  matter 
to  take  care  of  the  dirt,  but  there  is  a  small 
quantity  that  does  not  want  to  leave  the  air 
or  refuses  to  be  separated,  for  it  is  as  light  as 
air  itself ;  the  quantity  is  small,  not  being 
over  1  per  cent  of  the  total,  but  if  allowed  to 
escape,  would  make  it  very  annoying,  and  has 
been  the  one  stumbling  block  to  this  great 
means  of  .anitary  cleaning.  We,  in  our  ma- 
chine, effectually  take  care  of  this  refuse  by 
employing  hydraulic  means,  but  as  the  water 
is  used  over  and  over  again  its  operation  is 
so  simple  that  it  requires  scarcely  any  atten- 
tion. 

This  cleaner  is  one  that  will  clean,  with 
two  men.  as  much  street  surface  as  several 
men  could  do  with  their  present  methods, 
and  do  it  much  better,  without  raising  dust. 
It  travels  while  working  from  two  to  six 
miles  per  hour,  depending  upon  the  amount 
of  dirt  upon  the  street,  and  can  be  governed 
by  the  operator  at  will. 

The  brushe  are  so  made  that  they  can  „e 
adjusted  to  clean  the  ordinary  street  in  four 
laps. 


♦Paper  by  D.   C.   Smith,   of  Muncie.   Ind..   be- 
fore the  Indiana  Engineering  Society. 


On  Sept.  23,  49  shovels  in  the  central  divi- 
sion of  the  Panama  Canal  excavated  68,878 
cu.  yds.  of  rock  and  earth  in  a  working  day  of 
eight  hours,  an  average  per  shovel  of  1.406 
cu.  yds.  for  the  day.  During  this  time  the 
shovels  were  under  steam  392  hours  and  were 
actually  at  work  276  hours  and  20  minutes, 
and  waiting  for  cars  83  hours  and  4-')  rnin- 
utes,  the  rest  of  the  time  being  lost  in  minirig, 
cleaning  track,  repairing  shovels,  cleaning  dip- 
pers, etc. 

A  portable  air  compressor  and  drill  outfit  is 
being  used  by  the  Keystone  State  Construction 
Company  for  breaking  up  large  boulders  which 
are  being  removed  from  the  basin  of  the  Hill 
View  Reservoir,  under  construction  on  the 
Catskill  .\queduct.  The  three  Sullivan  ham- 
mer drills  and  compressor  are  handled  by  four 
nv;n. 
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Methods    of    Construction    and    Con- 
tractor's  Plant    on   the   Ashokan 
Reservoir,  New  York  Water 
Supply. 

The  Ashokan  Reservoir  is  the  main  storage 
basin  for  the  Catskill  water  supply  of  the  city 
of  New  York.  It  is  located  north  of  the  city, 
about  82  miles  on  an  air  line  and  about  14 
miles  west  of  the  Hudson  River  in  the   foot- 


of  the  Esopus  and  Beaver  Kill,  add  to  the  ad- 
vantages of  the  location  of  the  main  dams. 
These  hills  are  composed  of  impervioas  boul- 
der clay,  and  are  of  such  great  mass  as  to 
form  substantial  buttresses  in  the  chain  of 
dikes. 

The  contract  for  the  construction  of  the 
main  dams  and  dikes  of  the  reservoir  was 
awarded  to  MacArthur  Bros,  and  Winston  in 
September.  19U7,  for  $12,609,775,  and  the  con- 


Fig.  1 — Map  of  Main  Dams  and  Vicinity  Ashokan   Reservoir. 


hills  of  the  Catskill  range.  The  reservoir  is 
about  1254  miles  long  and  varies  from  one- 
half  mile  to  two  miles  in  width.  When  full 
it  will  have  a  water  area  of  12.8  square  miles 
and  a  shore  line  of  40  miles.  The  total  area 
drained  intothe  reservoir  is  approximately  240 
square  miles.  The  capacity  of  the  reservoir  is 
128,000,000,000  gals.  The 'water  will  have  an 
average  depth  of  50  ft.  and  a  maximum  depth 
of  190  ft.  The  reservoir,  at  a  point  nearly 
midway  between  its  ends,  is  only  about  ■/  mile 
wide,  and  at  this  point  the  Dividing  Weir  and 
Dike  is  to  be  built,  the  crest  of  which  will  be 
590  ft.  above  sea  level.  This  weir  will  divide 
the  reservoir  into  an  east  and  west  basin.  The 
west  basin  will  be  formed  by  the  building  of 
Olive  Bridge  Dam  across  the  gorge  of  Eso- 
pus Creek.  This  dam,  with  its  earthen  wings, 
will  be  about  one  mile  long.  The  east  basin 
will  be  formed  by  the  Beaver  Kill  dikes  across 
the  valley  of  the  Beaver  Kill,  the  waste  weir 
at  the  east  end  of  these  dikes  and  the  dikes  at 
the  east  end  of  the  basin,  called  the  West 
Hurley  Dikes.  The  water  passing  over  the 
waste  weir  will  flow  back  into  the  old  chamiel 
of  the  Esopus  below  the  Olive  Bridge  Dam. 
The  Beaver  Kill  dikes  are  divided,  for  con- 
venience of  reference,  into  the  West,  Middle 
and  East  dikes.  The  accompanying  map.  Fig. 
1,  shows  the  general  location  of  the  various 
structures  referred  to.  At  the  junction  of 
the  West  and  Middle  dikes,  near  the  present 
station  of  the  Ulster  &  Delaware  R.  R.,  called 
Brown's  Station,  the  aqueduct  carrying  the 
water  to  New  York,  has  its  origin.  Here  also, 
leading  off  toward  the  north,  is  the  gate 
chamber  and  the  Dividing  Weir.  The  East 
and  West  channels  shown  on  the  map  are  to 
be  excavated  in  order  to  drain  their  respaK-- 
ive  basins  toward  the  gate  chaml)er.  Just 
beJow  the  gates  and  headworks  on  the  line  of 
the  aqueduct  will  be  installed  the  aerating 
basins  for  removing  tastes  and  odors,  if  there 
be  any,   from  the   water. 

The  several  hills  of  glacial  origin  that  lie 
in  the  gaps'  in  the  underlying  rock  walls  that 
form  the  reservoir  basin,  near  the  confluence 


tractors  at  once  began  shipping  plant  to  the 
site  and  making  general  preparations  for  car- 
rying out  the  work.  The  approximate  esti- 
mate of  the  amount  of  work  to  be  done  in  the 
7  years  allowed  by  the  contract  is  shown  by 


P.aving  and   riprap,    cii.    yds 105,000 

Metal    work,     tons 914 

Clearing,     acres 200 

VitFifled  drain  tile.   lin.   ft 21.500 

Crushed    stone     (not    in    masonry),     cu. 

vds i     11,000 

Timber  and  lumber,  bd.   ft 950.000 

Stream  control  of  the  Esopu.s  and  Beaver  Kill. 

The  rate  at  which  this  work  is  estimated  to 
be  carried  to  completion  is  as  follows: 

Knd  of  ft  months.  2  per  cent. 
End  of  16  months,  9  per  cent. 
End  of  2S  months,  23  per  cent. 
End  of  40  months,  41  per  cent. 
End  of  52  months.  61  per  cent. 
End  of  64  months,  80  per  cent. 
End  of  76  months,  96  per  cent. 
End  of  84  months,  100  per  cent. 

The  preliminary  work  involved  the  construc- 
tion of  a  camp  for  the  accommodation  of 
about  1,500  men  and  a  large  number  of  fami- 
lies ;  the  building  of  a  railroad  for  the  con- 
tract work,  and  the  installation  of  plant  for 
handling  the  work  at  Olive  Bridge  Dam.  The 
camp  is  very  complet*,  with  the  object  of  se- 
curing healthful  quarters  for  the  employes. 
A  water  and  sewer  system  is  installed. 

The  organization  required  for  carrying  on 
construction  of  this  magnitude  is  indicated  by 
the  accompanying  diagram.  Fig.  3.  A  member 
of  the  firm  heads  the  organization  as  resident 
manager.  The  construction  organization  is 
headed  by  a  General  Superintendent.  Under 
the  Superintendent  come  the  various  depart- 
ment heads,  who  direct  the  work  of  the  de- 
partment through  the  assistants. 

The  Railroad. — The  railroad  organization  is 
not  shown  on  the  diagram.  This  organization 
is  separate  from  the  construction  organiza- 
tion, and  although  the  railroad  exists  only  for 
the  purpose  of  serving  this  contract,  the  busi- 
ness is  carried  on  with  it  in  much  the  same 
way  as  if  it  were  a  public  carrier.  The  rail- 
road is  one  of  the  best  equipped  of  its  kirkd 
on  any  construction  work.  The  main  line,  a 
double  track  road,  runs  from  the  junction  with 
the  Ulster  &  Delaware  R.  R.  at  Brown's 
Station  to  the  main  plant  at  Olive  Bridge  Dam, 
and  at  this  point  various  side  tracks  are  laid 
to  the  block  yard,  cement  house,  coaling  siding, 


Fig.  2 — General    View  of  Olive   Bridge   Dam,   Ashokan    Reservoir. 


the  following  figures.    These  figures  were  used 
as  a  basis  for  computing  bids : 

Earth    exacavation,    cu.    yds 2,055,000 

Rock   excav.ation,    cu.    yds 425,000 

Earth   and   rock   embankment,   cu.   yds.  .7,265.000 

I'(irtl.and    cement,    bbls 1,100,000 

Concrete   masonry,  cu,   yds 882,000 


compressor  jilant,  crusher  and  unloading 
tracks  under  the  four  main  cableways  which 
serve  the  dam.  The  line  leads  on  from  here 
to  the  Yale  quarry  branch,  which  crosses  the 
Esopus  Creek  about  i.'i  of  a  mile  from  the 
dam,  on  a  steel  viaduct  85  ft.  high  and  390  ft. 
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long,  and  enters  the  (|uarry  about  2  miles  from 
tlie  dam.  on  a  switch  back.  The  line  is  dou- 
ble tracked  to  the  Hsopus  and  leading  otT 
from  this  point  is  a  single  track  branch  to  the 
sand  pits.  Near  the  power  plant  is  a  line 
leading  to  the  West  Dike  around  Winchell 
Hill.  There  are  two  more  branches  leading 
off  this  line  to  the  north  wing,  one  of  which 
supplies  sand,  stone  and  cement  to  the  concrete 
mixing  plant,  and  the  other  delivers  the  earth 
for  the  embankment.  The  Middle  dike  branch 
leaves  the  main  line  near  Brown's  Station  and 
crosses    tlie    Ulster    &    Delaware   R.    R.  twice 


vent  a  bond  with  the  adjacent  masonry. 

The  main  feature  of  the  plant  for  carrying 
on  the  work  at  the  dam  is  the  four  Lidger- 
wood  traveling  cableways,  each  having  a  spar 
of  1,534  ft.  and  a  capacity  of  15  tons.  The 
towers  are  90  ft.  high  and  each  contains'  <)0,- 
000  ft.  B.  M.  of  lumber.  The  tracks  upon 
which  these  towers  travel  are  (jOO  ft.  long  in 
three  sets,  one  track  of  three  rails  and  two 
tracks  of  two  rails  each.  On  the  dam  the 
material  is  handled  with  K!  stiff  leg  derricks 
with  (iO  ft.  booms,  10  ton  capacity,  and 
equipped  with  7  in.  x   10  in.  American  Hoist 


ried  by  a  series  of  belt  conveyors  and  re- 
volving screens  to  the  bins  over  the  mixers. 
The  sand  is  fed  from  the  bins  through  a  chute 
to  a  measuring  box,  with  split  drop  bottom 
directly  over  the  Hains  hopper  which  is  used 
as  a  measuring  hopper.  The  stone  comes 
through  a  chute  in  the  bottom  of  the  stone  bin 
on  to  a  horizontal  belt  which  dumps  directly 
into  the  hopper.  The  cement  comes  from  the 
cement  shed  on  a  belt  conveyor  which  runs 
past  each  mi.xer,  thus  serving  all  with  one  belt. 
This  is  arranged  so  that  cement  may  be  load- 
ed onto  the  belt  directly  from  the  cars.   Water 
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Fig,   3 — Contractors'   Organization    Diagram,    Ashokan    Reservoir. 


with  overhead  crossings.  This  is  double 
tracked  between  the  crossings.  Spurs  are  laid 
from  this  branch  to  the  dividing  w-eir,  to  the 
aqueduct,  to  the  cast  discharge  channel  and 
to  the  bakery  for  unloading  flour,  etc. 

The  rolling  stock  of  the  railroad  consists  of 
nine  -40  to  lin-ton  American  locomotives  of  the 
saddle  tank  type.  06  flat  cars  equipped  with 
air,  t!  gondolas,  75  Western  side  dump  cars 
and  about  '25  narrow  gage  cars  with  two  nar- 
row gage  Porter  locomotives.  .An  American 
Hoist  &  Derrick  Co.'s  locomotive  crane  is 
jlso  part  of  the  rolling  stock  and  was  suc- 
cessfully used  in  laying  track  and  erecting 
■overhead  bridges ;  in  fact,  hardly  a  day  passes 
when  it  is  not  used  for  some  purpose  or  other. 
The  total  trackage,  including  all  branches,  is 
about  20  miles,  all  of  heavy  rail  laid  on 
first-class  ties.  The  maximum  .arade  is  2.5 
per  cent. 

Main  Pozcer  Plant. — Located  near  the  Olive 
Bridge  dam  is  the  main  power  plant,  which  is 
one  of  the  features  of  interest.  It  consists  of 
a  battery  of  live  205  h.  p.  Babcock  &  Wilcox 
water  tube  boilers,  which  furnish  steam  to 
four  air  compressors  built  by  the  Ingersoll 
Rand  Drill  Co.  Two  of  these  machines  are 
500  h.  p.  each  and  did'  service  at  the  Wachu- 
setts  dam  and  the  Cross  River  dam ;  the  other 
two  are  new  and  are  rated  at  450  h.  p.  each. 
These  engines  are  compound  condensing  with 
the  necessary  inter  and  after  air  coolers.  The 
large  machines  have  a  capacity  of  3,500  cu.  ft 
per  minute  and  that  of  the  smaller  ones  is  2,500 
cu.  ft.  per  minute.  Two  dynamos,  one  of  250 
volts,  140  amperes  and  another  125  volts  and 
80  amperes  are  installed  for  furnishing  cur- 
rent for  lighting  the  camp.  The  former  is 
directly  connected  to  steam  turbines  and  the 
latter  IS  driven  by  an  Erie  City  engine.  The 
coal  used  by  this  plant  and  by  the  railroad  is 
stored  in  bins  under  an  overhead  trestle.  The 
consumption  is  about  1,400  tons  monthly.  The 
compressed  air  is  carried  by  an  iron  pipe  to 
nearly  all  parts  of  the  work,  including  the  Yale 
quarry,  2  miles  distant.  It  is  used  for  driving 
all  the  derrick  engines,  which  are  all  7x10  in. 
size,  for  all  cableways,  and  various  rock  drills. 

Olive  Bridge  Dam. — This  dam,  with  its 
north  and  south  wings,  has  a  length  of  nearly 
1  mile.  The  masonry  part  of  the  dam  is 
about  1,000  ft.  long  and  its  maximum  height 
is  251  K>  ft.  It  is  about  100  ft.  thick  at  the 
Tjase,  and  the  top,  which  will  carry  a  road- 
way, is  26  ft.  wide.  The  dam  is  composed  of 
Cyclopean  masonry  laid  between  walls  of  con- 
crete blocks.  These  act  as  forins  on  the  faces 
of  the  dam  and  at  the  expansion  joints.  Fig- 
ure 5  shows  the  method  of  laying  the  large 
concrete  blocks  at  the  expansion  joints.  These 
joints  are  formed  by  vertical  faces  of  the 
blocks  offset  as  shown  in  the  figure,  forming 
keys  which  will  work  watertight  with  the  ex- 
pansion and  contraction  of  the  masonry.  One 
side  of  the  wall  for  the  expansion  joint  is 
coated   with  an   asphaltum  compound  to   pre- 


and  Derrick  engines  operated  by  air  from  the 
central  power  plant.  The  derricks  are  moved 
from  place  to  place  by  cableways.  They  are 
located  usually  on  alternate  sections  of  the 
dam,  which  have  been  carried  higher  than  the 
intermediate  sections,  and  are  set  to  serve  the 
work  of  carrying  up  the  intermediate  sections. 
Timber  landing  platforms  are  built  at  or  on 
the  face  of  the  dam  for  landing  material  with 
the  cableways  and  the  derricks  handle  the 
material   from  these. 

The    concrete    mixing    plant    and    crushing 


\  Inspection  gatlery 


is  fed  into  the  mixer  through  the  axle  which 
passes  through  the  corners  of  the  cube.  The 
axle  is  hollow  and  is  perforated,  A  needle 
valve  at  the  axle  bearing,  regulates  the  amount 
of  water.  Three  men  are  stationed  at  each 
mixer  for  operating  chutes  and  handling  ce- 
ment. The  .mixers  dump  directly  into 
Steubener  bottom  dump  buckets,  which  are 
placed  on  small  flat  cars  and  hauled  by  mules 
to  the  cableways. 

The  four  cableways  are  located  so  that  the 
two  inside  ones  are  suspended  over  the  faces 


Fig.  4 — Section  of  Olive   Bridge  Dam. 


plant  is  built  as  one  building  and  is  located 
at  about  the  level  of  the  crest  of  the  dam  and 
about  500  ft.  from  it.  Beyond  the  mixing 
plant  is  the  block  yard.  A  system  of  eight 
tracks  run  along  the  bank  from  under  the 
cableways  to  the  cube  mixers  under  the  mix- 
ing plant.  Two  of  these  tracks  pass  through 
under  the  mixers  to  the  block  yard  and  branch 
off  into  four  tracks. 

The  mixing  plant  consists  of  four  2^/2  yd. 
cube  mixers.  The  rock  is  brought  ni  by  the 
railroad  from  the  quarry  in  large  skips  which 
are  handled  by  a  derrick  from  the  flat  cars 
to  a  Xo.  0  McCuUy  crusher.  The  rejections 
from  the  revolving  screens  pass  through  two 
Xo.  G  Austin  crushers  and  from  these  are  car- 


of  the  dam  and  the  two  outside  ones  are  sus- 
pended about  50  or  60  ft.  from  the  faces  of 
the  dam.  Xo  material  is  therefore  passing 
over  the  heads  of  the  workmen  on  the  dam 
and  the  booms  of  the  derricks  on  the  dam 
are  not  interfered  with.  The  inside  cable- 
ways  serve  the  work  at  the  central  portion  of 
the  dam  by  landing  material  on  platforms  built 
on  the  sloping  face  or  erected  from  the  ground 
at  the  vertical  face.  The  outside  cableways 
land  material  on  cars  which  run  on  a  short 
piece  of  tr?ck  at  right  angles  to  thedam,  car- 
rying the  material  within  range  of  the  der- 
ricks. 

In  sending  material  out  to  the  dam  by  the 
cableways,  the  object  is  to  keep  the  concrete 
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going  to  the  work  during  as  much  of  the 
regular  working  day  as  possible.  In  order  to 
do  this  the  Cyclopean  stone  and  the  large  con- 
crete blocks  must  be  supplied  during  other 
hours  or  during  such  times  when  concrete 
could  not  be  used.  Generally  the  noon  hour 
is  used  to  supply  various  sections  with  large 
stones  or  blocks  and  also  several  hours  at 
night.     In  this  way  the  concrete  plant  is  kept 


of  2  in.  lumber.  The  sides  are  held  together 
with  bolts  which  are  located  outside  the  form 
so  as  not  to  pass  through  the  concrete.  The 
form  is  lined  with  sheet  steel  on  the  side  which 
makes  the  exposed  surface  of  the  block,  thus 
insuring  a  perfectly  smooth  surface.  The 
forms,  which  altogether  number  about  425,  are 
set  up  on  the  two  inside  tracks  and  outside  of 
the  two  outside  tracks.  A  platform  covered  with 


Fig.    5 — Horizontal    Section     of     Expansion    Joint    in    Olive    Bridge    Dam. 


going  as  nearly  as  possible  on  regular  hours. 

When  both  blocks  and  cyclopean  stone  are 
on  hand  it  is  no  trouble  for  two  derricks  serv- 
ing each  section  to  handle  these  and  the  stead- 
ily arriving  buckets  of  concrete.  The  large 
concrete  blocks  are  placed  with  derricks  and 
each  gang  consists  of  two  masons  and  one 
helper.  These  men  will  place  on  an  average 
12  blocks  in    eight  hours. 

Some  notes  regarding  the  beginning  of 
the  work  on  the  dam  are  of  interest.  The 
rock  bed  of  the  dam  was  covered  with  several 
feet  of  boulders  and  gravel,  which  were  dis- 
posed of  in  the  channel  of  the  stream  below 
the  site.  E.\cavation  in  rock  under  the  main 
body  of  the  dam  was  carried  to  a  depth  of 
29  ft.  below  the  bed  of  the  creek  at  the  deep- 
est point,  while  along  the  upstream  toe  of  the 
dam  a  cut-off  channel  20  ft.  wide  was  carried 
to  a  depth  of  40  feet.  Underlying  the  surface 
blue  stone,  alternate  layers  of  shale  and  slate 
were  found.  In  the  course  of  its  geological 
history  the  shale  was  heavily  loaded  with 
superimposed  strata.  Following  its  unloading 
through  a  long  period  of  erosion  and  the  com- 
paratively recent  cutting  of  the  Esopus  gorge. 
the  shale  expanded  and  seams  developed  along 
the  bedding  planes. 

The  cut-oi?  trench  intercepts  all  seams  to 
a  depth  of  40  ft.  below  the  bed  of  the  stream. 
As  a  still  further  precaution  a  row  of  3-in. 
grouting  holes  was  drilled  20  ft.  below  the  bot- 
tom of  that  trench,  reaching  the  greatest  depth 
at  which  pressure  tests  had  indicated  the  pres- 
ence of  seams. 

\  Cockburn-Barrow  grout  machine  of  4  cu. 
ft.  capacity,  operated  by  air  under  a  pressure 
ranging  from  25  to  80  lbs.,  was  used.  The  grout 
was  neat  cement  mixed  in  proportions  of  one 
part  by  volume  of  cement  to  one  part  by  volume 
of  water.  Thirty-one  holes  were  grouted,  and 
approximately  74  cu.  ft.  of  grout,  over  and 
above  the  volume  of  the  holes,  were  forced  in. 

Block  Yard.— The  block  yard  is  located  next 
to  the  mixing  and  crushing  plant  on  the  high 
bank  above  the  gorge.  The  yard  is  about  500 
ft.  long  and  100  ft.  wide.  Two  3  ft.  gage 
tracks  which  pass  under  the  mixing  plant 
from  the  cableways  here  branch  out  into  four 
tracks  extending  through  the  center  of  the  yard 
for  its  entire  length.  Parallel  to  the  tracks  are 
two  rows  of  ten  guyed-derricks,  five  on  each 
side.  These  derricks  have  75  ft.  masts  and 
70  ft.  booms  and  are  so  guyed  as  to  swing  a 
full  circle  without  lowering  the  booms.  The 
masts  and  booms  are  trussed  with  3^  in. 
cables.  All  the  engines  are  American  Hoist 
&  Derrick  Co.'s  7x10  in.  They  are  set  in  a 
row  and  are  operated  by  compressed  air  from 
the  main  plant.  Parallel  to  the  yard  on  each 
side  are  the  loading  tracks.  The  derricks  are 
placed  midway  between  these  and  the  narrow 
gage  tracks  and  handle  the  blocks  from  the 
forms  to  the  piles,  where  they  are  seasoned, 
and  from  the  piles  to  standard  flat  cars.  The 
blocks  are  about  2J/'  ft-  square  in  cross  sec- 
tion and  vary  from  2^^  ft.  to  7  ft.  in  length. 
The  shape  also  varies  according  to  the  posi- 
tion which  the  blocks  occupy  in  the  dam. 

The  forrris  for  making  the  blocks  are  made 


sheet  steel  is  supported  on  trucks  which  run  on 
the  two  outside  tracks,  and  is  supported  high 
enough  to  pass  over  the  forms.  Concrete  is 
shoveled  from  this  platform  into  the  molds, 
and  as  the  molds  are  filled  the  platform  is 
pushed  along  to  other  molds.  The  concrete  is 
hauled  from  the  mixing  plant  by  a  mule.  The 
Steubener  buckets  of  2]/^  cu.  yds.  capacity  are 
handled    from   the   little   flat  car  to   the  plat- 
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This  yard  averages  about  150  cu.  yds.  of 
blocks  a  day. 

Tlie  Quarry. — Other  sources,  such  as  the 
large  rock  cut  at  the  main  gate  chambers,  sup- 
ply large  quantities  of  rock  for  the  dam,  but 
the  Yale  quarry  is  the  main  source  of  supply. 
This  quarry  has  an  almost  vertical  face  about 
40  ft.  high 'and  1,200  ft.  long.  A  double  track 
spur  from  the  contractor's  railroad  parallels 
the  quarry  face  and  a  row  of  10  guyed  der- 
ricks serve  for  handling  the  5  yd.  skips  from 
the  quarry  to  the  cars.  Cars  are  placed  on 
one  track  for  loading  and  as  they  are  loaded 
and  taken  out  by  the  locomotives  another  train 
is  left  on  the  other  track,  making  the  work 
continuous.  Three  gangs  of  12  men  and  one 
foreman  each  are  used  for  loading  the  skips 
together  with  the  help  of  the  derricks.  The 
40-ft.  face  of  the  quarry  is  drilled  in  two  lifts 
by  Ingersoll-Rand  air  drills.  The  average 
daily  output  during  the  working  season  is 
1,000  cu.  yds.  per  day. 

A  crushing  plant  has  also  been  installed  here 
on  the  hillside  below  the  quarry  floor.  The 
plant  consists  of  a  No.  lYz  and  a  No.  5  Mc- 
Cully  crusher  with  a  capacity  of  crushing  70 
cu.  yds  per  hour.  Bins  for  this  plant  are  built 
below  it  and  a  side  track  runs  under  them  for 
loading  the  cars  by  gravity.  This  crushing 
plant  serves  as  an  aid  to  the  one  built  in  con- 
nection with  the  mixing  plant  at  the  dam  and 
also  in  case  of  accident  to  one  plant,  the  other 
has  sufficient  capacity  to  keep  the  work  going 
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Pig.   6 — Cross   Section   South   Wing,   Ohio    Bridge   Dam. 

made  to  the  damaged 


form.     Nine  men   work  on  the  platform   and 
shovel  into  the   forms  in  all   directions.     The 
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Fig.  7 — Section  of  Upper   Inspection   Well 
at  Top  of  Olive  Bridge  Dam. 


crew    of   men    working   in    the   block   yard 
as  follows : 

1  general  foreman. 

9  shovelers  on  platform. 

1  foreman  on  platform. 

1  man  driving  mule. 

3  men  spading  in  block  molds. 

4  men  cleaning  and  oiling  forms. 

13  men  stripping  and  setting  up  forms. 

4  engineers  for  the  10  derricks. 

12  men  loading  and  handling  blocks. 

1    foreman   loading  and   handling  blocks. 


while  repairs  are  bemg 
plant. 

Dikes. — Leaving  the  description  of  the  work 
at  the  masonry  section  of  Olive  Bridge  dam, 
the  remainder  of  the  work  consists  principally 
of  earth  dams,  or  dikes.  Each  end  of  Olive 
Bridge  dam  terminates  in  a  dike  known  here 
as  the  north  and  south  wings.  The  other 
dikes  are  the  east  and  middle  and  west  dikes, 
as  shown  in  Fig.  1.  The  entire  area  of  the 
surface  which  the  dike  will  cover  is  first 
stripped  of  all  surface  soil  and  vegetable  mat- 
ter. .A  vertical  trench  is  then  excavated  to 
rock.  A  concrete  core  wall  is  then  built 
in  the  trench,  the  average  width  of  which 
is  about  10  ft.  at  the  bottom  and  4  ft.  on  top. 
After  the  forms  are  removed  the  space  be- 
tween the  concrete  and  the  original  earth  is 
filled  with  clay  and  tamped  to  the  Original  sur- 
face of  the  ground.  At  this  point  the  embank- 
ment proper  is  started  by  spreading  layers  of 
earth  4  ins.  thick  on  the  water  side  and  6  ins. 
thick  on  the  dry  side  of  the  dike.  These  lay- 
ers are  then  rolled  with  12-ton  Monarch  and 
Kelley  steam  rollers.  The  rollers  are  of  spe- 
cial design,  having  an  unusually  high  horse- 
power for  their  weight.  The  embankments 
have  slopes  of  1  on  2  above  water  level  and 
1  on  2%  below  water.  These  slopes  are.  how- 
ever, covered  with  "Qass  C"  rubble  riprap. 
Above  water  line  the  slope  is  surfaced  with 
top  soil  and  grassed. 

The  methods  of  building  these  several  dikes 
may  be  described  as   follows: 

South  Wing  of  Main  Dam. — For  stripping, 
wagons  and  mules  were  used.  The  excavation 
for  the  core  wall  was  taken  out  with  a  Page 
excavator   and  derricks. 

For  the  concrete  work  a  quarry  was  opened 
near  the  site  and  a  No.  5  Gates  crusher  in- 
stalled. The  sand  was  hauled  here  in  wagons 
as  this  section  is  the  only  one  not  accessible 
by  trains.    The  stone,  after  being  crushed,  was 
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carried  by  an  elevator  into  a  bin  and  from 
this,  together  with  the  sand  and  cement,  was 
mixed  in  a  No.  4  Ransome  mixer.  The  con- 
crete was  hauled  in  small,  narrow  gage  cars 
to  the  derricks,  where  it  was  deposited  in  the 
wall   forms. 

For  building  the  embankment  here  a  70-ton 
Bucyrus  steam  shovel,  working  in  a  borrow  pit 
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gang  of  12  men  and  foreman.  Men  culling 
stone  for  the  "Class  C"  riprap  usually  number 
about  four.  The  average  daily  progress 
amounts  to  about  1.000  cu.  yds. 

IVest  Dike. — This  is  located  just  east  of 
Winchell  Hill,  as  shown  on  Fig.  1.  After  the 
soil  had  been  removed  in  the  regular  way,  the 
core  wall  was  excavated  with  a  Page  excava- 


Fig.  8 — Masonry  Section  of  Dividing  Weir  Dam. 


near  the  site,  is  used  to  load  the  earth  into 
dump  cars  of  4  cu.  yd.  capacity.  There  are  12 
of  these  cars.  They  are  hauled  by  two  18-ton 
Vulcan  narrow  gage  locomotives  to  the  em-  - 
bankment.  When  dumped  and  spread  into  lay- 
ers about  1%  times  as  thick  as  desired  for  the 
finished  layer  when  rolled  to  its  required  thick- 
ness either  4  or  6  ins. 

All  stones,  too  large  for  rolling  into  the 
layers  of  earth,  are  culled  out  and  hauled  to 
the  "Class  C"  embankment  and  placed  at  once 
on  the  completed  slope. 

The  steam  shovel  work  is  facilitated  by  the 
loosening  of  the  hard  material  by  blasting.  A 
Star  well  drilling  machine  is  used  for  the 
blast  hole  drilling  at  this  point.  The  crushed 
stone  used  amounts  to  about  150  cu.  yds.  a  day. 
The  maximum  output  of  the  mixing  plant  was 
226  cu.  yds.  in  8  hours.  About  2  miles  of 
narrow  gage  track  and  about  40  mules  and 
Eagle  dump  wagons  were  used  for  various 
hauling.  About  1,000  cu.  yds.  a  day  of  em- 
bankment have  been  placed.  A  gang  of  30  to 
35  men  is  used  for  the  spreading,  while  a  gang 
of  12  men  is  employed  to  shift  the  track,  which 
has  to  be  done  continuously. 

The  work  of  building  the  South  Wing  is 
done  under  a  sub-contract  to  Johnson  & 
Briggs.  These  contractors  maintain  a  large 
camp,  machine  shop,  stables,  and  storehouses. 

yorth  Wing  of  Main.  Dam. — Here  the  soil 
stripping  was  done  in  the  same  manner  as  at 
the  south  wing  and  the  excavation  for  the 
core  wall  was  done  with  traveling  derricks. 
For  the  concrete  w-ork  there  is  installed  a  mix- 
ing plant  with  a  2%  yd.  cube  mixer.  After  the 
mixing,  the  concrete  is  delivered  in  cars  to 
the  derricks,  where  it  is  placed  in  the  forms. 
The  material  for  the  mixers  is  brought  by 
trains  from  the  main  crusher  and  sand  pit  and 
cement  in  car  loads.  The  material  is  brought 
from  the  borrow  pits  by  trains  for  the  em- 
bankment and  after  being  spread  is  rolled. 
The  boulders  encountered  in  the  clay  are 
placed  on  the  rock  embankment  on  the  outer 
sides  and  this  is  the  rule  on  all  the  dike  work. 

Three  trains  of  11  cars  each  are  used  as 
the  haul  is  something  over  a  mile.  Usually 
three  laborers  are  employed  for  each  car  in  a 
train,  thus  making  a  spreading  gang  of  33 
men   and  a   foreman,   besides  the  usual   track 


tor  and  traveling  derricks.  Considerable  rock 
had  to  be  removed  here,  it  being  the  valley  of 
a  small  creek.  A  cable-way  similar  to  those  at 
the  dam,  with  a  span  of  1,534  ft.  was  installed 
here  and  handled  part  of  the  excavation  and 
the  concrete,  and  is  also  used  in  building  the 
embankment  on  one  side  of  the  core  wall.  A 
mixing  plant   with   a   5-ft.   cube   mixer   is   in- 


Eagle  dump  wagons  from  the  west  channel 
excavation  and  from  borrow  pits  and  after 
being  spread  is  rolled  by  a  Monarch  roller. 

The  haul  for  the  wagons  at  this  point  is 
about  3,<IO(i  yds.  for  the  round  trip,  over  fair 
roads  with  some  steep  grades. 

An  average  number  of  16  wagons;  of  1% 
cu.  yds.  capacity  are  used  with  teams  of  3 
mules.  They  average  280  loads  or  420  cu.  yds. 
of   loose  material  in  8  hours. 

On  the  opposite  side  of  the  core  wall  the 
embankment  material  is  brought  in  6  yd.  skips 
on  standard  flat  cars.  These  are  handled  by 
the  cable  way,  at  the  rate  of  about  1,000  cu. 
yds.  a  day.  The  skips  are  dumped  by  the  en- 
gineer of  the  cableway  without  lowering  to 
the  ground.  A  detailed  description  of  this  de- 
vice will  appear  in  another  column.  A  gang 
of  30  to  35  men  ■  is  used  for  spreading  the 
material,  but  no  track  gang  is  necessary  here. 
For  hauling  culled  stones,  from  2  to  4  carts 
are  continually  employed. 

Middle  Dike. — The  middle  dike  is  the  long- 
est of  the  dikes  and  for  construction  purposes 
is  divided  into  a  west,  middle  and  east  por- 
tion. The  work  on  the  west  portion  was  done 
in  practically  the  same  manner  as  the  west 
dike,  except  that  there  is  no  mixing  plant  or 
cableway  and  the  mixing  of  the  concrete  was 
done  with  a  portable  mixer.  The  material  for 
same  was  delivered  along  the  middle  dike 
branch  of  the  railroad  and  the  material  for 
the  embankment  will  be  delivered  likewise 
from  the  borrow  pits. 


Fig.  10 — View  of   Block   Molding  Yard.  Olive   Bridge   Dam. 


stalled  here  and  the  material  supplied  by  trains 
as  on  the  north  wing.  The  mixed  concrete  is 
hauled-  in  buckets  on  cars  under  the  cable- 
way  and  thence  to  the  core  wall.  Prior  to  the 
installation  of  this  plant  considerable  concrete 
was  mixed  with  a  portable  mixer  at  the  east 
and  north  end  of  the  dike.  Part  of  the  mate- 
rial   for   the   embankment    is   hauled    here    in 
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Fig.  9 — Earth  Section  of  Dividing  Weir  Dam. 


The  middle  section  or  Beaver  Kill,  being 
in  the  valley  of  that  stream,  has  been  a  very 
heavy  piece  of  dike  work.  The  stream  of  the 
Beaver  Kill  has  been  diverted  and  now  passes 
throu,gh  a  concrete  conduit  in  the  dike,  which 
will  eventually  be  closed  with  masonry.  After 
the  soil  w-as  removed  and  in  order  to  get  a 
foundation  for  the  core  wall,  it  was  necessary 
to  excavate  to  a  depth  of  over  80  ft.  through 
glacial  drift.  .A  cable-way  of  1,534  ft.  span 
and  similar  to  the  others  previously  described 
was  installed  and  a  great  amount  of  the  ex- 
cavation w'as  handled  in  this  manner.  A  mixing 
plant  was  also  installed  with  a  2V^  yd.  cube 
mixer,  being  supplied  in  the  same  manner  as 
at  the  west  dike  and  north  w^ing  plants.  The 
cable-way  handled  the  concrete  from  the  mix- 
er and  delivered  it  to  the  core  walls.  A  large 
storage  bin  is  erected  here,  where  stone  and 
sand  for  the  east  portion  and  the  east  dike  and 
waste  weir  is  deposited,  as  this  is  the  present 
terminus  of  the  railroad.  The  sand  and  stone 
is  hauled  in  Eagle  dump  wagons  from  here  to 
the  w'ork.    The  material  for  the  embankment 
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is  obtained  from  borrow  pits  near  at  hand  and 
hauled  in  wagons  and  some  is  delivered  under 
the  cable-ways  by  trains  from  the  various  bor- 
row pits  near  the  dam.  The  greater  part  of 
the  excavation  on  this  section  was  done  with 
a  Page  excavator  and  traveling  derricks. 

East  Portion  of  Middle  Dike— Tb'xs  scctioiT 
of  the  dike  lays  on  fairly  high  ground.  After 
the  removal  of  the  top  soil  two  traveling  der- 
ricks were  used  for  the  excavation  of  the  core 
wall  and  these  same  derricks  were  used  for  the 
placing  of  the  concrete.  Here  a  Chicago  Mu- 
nicipal portable  mixer  was  used  and  the  con- 
crete material  was  hauled  from  the  Beaver 
Kill  bins.  For  embankment  material  a  70-ton 
Atlantic  shovel  is  used  in  connection  with  a 
narrow  gage  railroad  with  about  two  miles  of 
track,  40  3-yd.  cars  and  1  Vulcan  narrow  gage 
locomotives.  About  40  horses  and  Eagle  wag- 
ons were  used  for  miscellanefius  hauling. 

East  Dike. — This  is  the  eastern  end  of  the 
dikes  and  a  portion  of  it  crosses  a  marsh, 
where  considerable  water  was  encountered  in 
the  excavation  of  the  core  wall  trench  after 
the  removal  of  the  soil.  This  excavation  was 
carried  on  with  the  use  of  two  traveling  der- 
ricks, and  the  same  derricks  were  used  for  the 
placing  the  concrete.  .\  No.  5  Gates  crush 
er  is  installed  here  and  the  stone  was  taken 
from  the  excavation  and  from  a  small  quarry 
near  at  hand.  The  sand  was  hauled,  however, 
from  the  Beaver  Kill  bins.    .'\  Smith  mixer  has 


been  used  for  mixing  the  concrete  and  a  bat- 
tery of  boilers  installed  with  an  engine  for 
furnishing  the  power.  A  100  h.  p.  air  com- 
pressor was  also  installed  and  furnished  air 
for  drills,  etc.  For  the  embankment  work  a 
Vulcan  and  a  Thew  shovel  are  used,  together 
with  the  narrow  gage  railroad  with  2  miles 
of  track.  The  rolling  stock  consists  of  2  Por- 
ter locomotives  and  .50  narrow  gage  side-dump 
cars.  About  90  mules  and  several  horses  are 
used  for  various  purposes. 

Dividing  Weir. — At  the  intersection  of  the 
west  and  middle  dike  is  the  beginning  of  the 
aqueduct  wdiich  will  eventually  carry  the  water 
to  New  York.  At  the  head  of  the  aqueduct  is 
the  gate  chamber,  in  which  will  be  installed 
the  necessary  valves,  gates,  etc.  A  cable- 
way,  a  Lidgerwood  of  1,150-ft.  span,  is  in- 
stalled here  and  has  a  head-power  100  ft.  high 
and  a  tail-tower  of  90  ft.  A  portion  of  the 
dividing  weir  is  an  earth  dam,  and  1,100  ft. 
is  a  masonry  dam.  Excavation  for  this  ma- 
sonry dam  required  a  deep  rock  cut  for  the 
aqueduct  section  or  outlet  to  the  reservoir. 
This  cut  was  about  60  ft.  deep  and  was  chan- 
neled out.  Ingersoll-Rand  air  drills  were  used 
for  drilling,  and  after  blasting,  gangs  of  about 
12  men  loaded  the  large  skips  by  hand. 
These  were  then  handled  by  derricks  to  the 
standard  fiat  cars  and  the  rock  was  taken  to 
the  crusher  or  for  use  as  Cyclopean  stone  at 
the  main  dam. 


The  plant  already  described  as  being  in  use 
for  embankment  purposes  on  the  north  wing, 
west  dike  and  the  west  and  middle  portions  of 
the  middle  dike  may  be  summc-d  up  as  fol- 
lows : 

3  70  ton  Bucyrus  steam  shovels. 
1  70  ton  Atlantic  steam  shovel. 
1  30  ton  Atlantic  traction  shovel. 

1  .30  ton  Ohio  traction  shovel. 

2  Model  20,  Marion  traction  shovels. 
8  Monarch  steam  rollers. 

1  Kelley-Springfield  roller. 

2  Western  graders. 
2  road  machines. 

2  Buffulo  traction  engines. 

This  same  plant  \yill  also  be  used  during 
the  construction  of  the  dividing  weir  dike 
later. 

For  the  various  kinds  of  hauling  and  team 

work  at  the  main   dam   and   main   camp  and 

the   north   wing,   west   dike,   west   and   middle 

portion  of  the  middle  dike  and  vicinity  there 

.  are  provided  the  necessary  wagons,  80  2  and 

3  mule  Eagles,  some  Watson  and  Studebaker, 
scrapers,  both  drag  and  wheeled,  and  wagons 
and  carts  of  nearly  every  description.  .^11  of 
the  mules  for  this  part  of  the  work  are  quar- 
tered at  the  main  barns ;  there  are  23.5  mules 
and  about  20  horses  for  various  purposes. 
These  together  with  the  horses  and  mules  on 
the  work  at  the  south  wing,  east  portion  of 
middle   dike   and   east   dike,   make   a    total   of 

04  horses  and  365  mules. 


The  Present  Utility  of  the  Septic 
Tank.* 

In  1896,  INlr.  Donald  Cameron,  City  engi- 
neer of  Exeter,  England,  with  two  others,  was 
granted  patent  rights  in  an  apparatus  or  in- 
vention for  the  purpose  of  dealing  with  crude 
sewage  bacteriologically  and  bringing  it  into 
such  a  condition  of  solution  and  liquefaction 
that  it  could  be  thereafter  more  easily  treated 
by  filtration  or  irrigation  or  any  other  suit- 
able way.  Before  that  time,  tanks  of  vari- 
ous kinds  had  been  in  use  not  only  in  England 
but  in  other  countries.  For  twenty-five  years 
previously,  chemical  treatment  had  been  the 
prominent  method  of  eliminating  from  sewage 
the  suspended  matters  which  had  been  found 
to  be  troublesome,  both  on  irrigation  fields 
and  in  rivers  and  tidal  estuaries.  The  bane 
of  every  superintendent  in  charge  of  a  sewage 
disposal  plant  has  always  been  the  vast  accu- 
mulation of  sludge  wdiich  is  generally  pro- 
duced faster  than  the  land  available  can  take 
care  of  it  and  which  does  not  readily  lend 
itself  to  any  other  method  of  disposal.  There 
was  no  great  difficulty  in  purifying  the  liquid 
part  of  sewage  sufficiently  so  that  it  could 
be  discharged  into  streams  after  the  solids 
were  removed,  but  to  dispose  of  the  solids — 
that  was  the  trouble. 

The  value  of  Mr.  Cameron's  invention,  the 
feature  of  his  scheme  which  appealed  to  the 
city  officials  generally,  was  contained  in  this 
statement.  "By  this  invention  it  is  possible 
to  get  rid  of  the  sludge  difficulty  because  the 
sludge  portion  of  crude  sewage  is  entirely 
thrown  into  solution."  His  claim  was  based 
on  experiments  made  in  Exeter  on  a  small 
tank  twelve  feet  wide,  fifteen  feet  long  and 
two  and  a  half  feet  deep,  and  was  expressed 
as  above  after  seven  months  operation.  .Since 
that  time,  much  has  been  learned  about  the 
operation  of  sewage  tanks,  generally  dignified 
by  the  name  of  septic,  and  the  recent  law- 
suits over  the  patent  rights  involved  as  well 
as  the  papers  before  learned  societies  have 
produced  evidence  and  discussion  covering  not 
merely  every  detail  of  construction  and  opera- 
tion of  the  tank,  but  even  its  very  name.  Engi- 
neers have  considered  the  length  of  time  dur- 
ing which  sewage  should  remain  in  septic 
tanks  and  many  experiments  have  been  made 
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in  order  to  arrive  at  some  definite  conclu- 
sion. There  has  also  been  a  large  amount  of 
testimony  presented  from  various  parts  of 
the  world  on  the  action  taking  place  during 
the  passage  of  sewage  through  the  tank.  That 
gases  of  various  kinds  were  developed  by  this 
action  was  easily  discovered  and  one  of  the 
advantages  at  first  claimed  for  this  treatment 
was  that  the  production  of  those  gases  would 
be  a  source  of  revenue  to  the  municipality, 
replacing,  to  a  large  extent,  the  ordinary  il- 
luminating gas. 

During  the  fifteen  years  since  the  patent  was 
issued,  many  of  the  claims  which  originally 
were  made  for  the  invention  have  been  dis- 
proved and  more  extended  and  scientific  ex- 
periments on  septic  action  have  been  made. 
Further  than  this,  experiments  and  experience 
both  have  combined  to  establish  certain  defi- 
nite appreciations  regarding  its  value  and  it 
may  be  not  out  of  place  here  to  summarize, 
briefly,  just  what  a  septic  tank  may  be  ex- 
pected to  do  and  just  what  we  know  it  will 
not  do. 

In  the  first  place,  we  know  definitely  that 
it  will  neither  purify  sewage  completely  nor 
act  as  a  panacea  in  eliminating  sludge.  Not 
long  ago,  the  writer  w'as  much  interested  in  the 
enthusiasm  of  a  western  salesman  who  was 
dealing  in  plumbing  specialties.  He  had  found 
that,  in  order  to  secure  sales,  he  must  be  pre- 
pared to  advise  customers  on  the  subject  of 
sewage  disposal  and  he  was  spreading  broad- 
cast recommendations,  vouched  for  by  himself 
as  facts,  to  the  effect  that  the  installation  of 
septic  tanks  would  transform  sewage  of  any 
degree  of  pollution  into  what,  if  not  drink- 
ing water,  might  be  considered  equal  to  the 
quality  of  the  average  river  This  is  not  true 
and  no  one  who  has  followed  the  experiments 
on  tanks  believes  it  to  be  true. 

Nor  does  the  septic  tank  do  what  Mr.  Cam- 
eron thought  it  did,  namely,  eliminate  the 
sludge  difficulty.  Inasmuch  as  the  septic  tank 
is  after  all  a  tank,  there  is  inevitably  brought 
about  a  certain  sedimentation  so  that  the  liquid 
passing  out  of  the  tank  is  usually  freed  from 
a  ■  certain  amount  of  suspended  matter.  To 
this  extent  the  sewage  is  purified  and  if  filtra- 
tion follows,  the  surface  of  the  filter  and  pos- 
sibly the  interior  of  the  filter  is  relieved  of 
the  usual  clogging. 

It  was  at  first  thought  that  the  liquid  carry- 
ing material  in  solution  was  itself  affected  by 
septic  action  and  that  certain  anaerobic  changes 


taking  place  in  the  liquid  were  desirable  as 
being  necessarily  preliminary  to  later  filtra- 
tion. The  English  chemists  and  biologists 
have  been  inclined  to  cling  to  this  idea  and 
to  divide  all  bacterial  processes  of  purification 
into  two  parts,  namely,  one  occurring  in  the 
septic  tank  where  liquefying  and  anaerobic 
bacteria  should  transform  the  crude  organic 
substances  into  ammonias  and  nitrites,  the 
other  the  aerobic  filter  bed  where  these  organ- 
ic matters  already  started  on  the  road  to  puri- 
fication might  be  fully  nitrified.  The  Massa- 
chusetts State  Board  of  Health  pointed  out 
ten  years  ago  that  this  theory  was  not  always 
tenable  since  in  their  experiments  it  happened 
very  often  that  no  better  results  were  obtained 
on  filters  dealing  with  septic  sewage  than 
filters  dealing  with  crude  sewage.  Further 
than  this,  it  was  pointed  out  by  them  that  if 
the  action  in  the  septic  tank  proceeded  too 
far,  subsequent  filtration  was  thereby  more 
difficult  and  less  complete  and  this  belief  has 
extended  until  to-day  the  original  claim  of 
Cameron  has  been  almost  forgotten  and  the 
fact  that  so  far  as  the  liquid  portion  of  the 
sewage  is  concerned  septic  treatment  is  im- 
material if  not  objectionable  has  been  fully 
substantiated. 

What,  then,  does  the  septic  tank  accomplish? 
Simply  this.  It  manages  to  exert  an  action 
upon  the  material  which  is  settled  out  of  the 
sewage  as  it  passes  through  the  tank,  not  to 
the  extent  of  destroying  it  all.  as  Cameron 
claimed,  but  to  the  extent  of  liquefying  or 
gasifying  about  one-third  of  those  solids.  It 
was.  and  still  is  by  some,  believed  that  a  septic 
tank  never  requires  to  be  cleaned  out ;  that 
in  some  mysterious  way  the  bacteria  destroy 
all  the  precipitating  solids.  This  is  far  from 
being  a  fact,  since  no  bacteria  can  act  on 
mineral  matter  of  which  some  is  always  pres- 
ent in  sewage ;  nor  can  they  destroy  the 
humus-like  material  into  which  the  organic 
material  is  converted.  There  is  inevitably  in 
a  septic  tank  an  accumulation  of  solids  pro- 
portionate in  volume  to  the  flow  of  the  sewage, 
provided  such  solids  are  retained  in  the  tank. 
One  can  be  very  sure  that  where  such  an  ac- 
cumulation does  not  take  place  the  solids  are 
being  carried  out  of  the  tank  by  the  flow  of 
the  sewage  and  are  being  deposited  in  a  finely 
divided  state  on  the  surface  of  the  filter  beds 
where  they  do  more  harm  than  if  they  had 
been  carried  out  in  their  grosser  and  coarser 
condition. 
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The  septic  tank,  then,  is  vahiablc  in  tliat  it 
acts  as  a  sedimentation  tank,  incidentally  equal- 
izing the  flow  of  sewage  and  in  that  it  may 
eliminate   about   one-third   of   the   precipitated 


contains  the  organic  matter  on  which  the  tank 
is  expected  to  act. 

In  those  cases  where  continuous  operation  is 
claimed  for  a  period  of  years  without  any  ac- 


in  every  case  a  tank  should  be  emptied  of 
sludge  at  least  once  a  month  provided  sub- 
sequent fitration  is  practiced,  the  claiius  of 
the  holders  of  the  septic  tank  patent  rights 
are  not  of  as  much  interest  as  when  the 
value  of  those  patent  rights  was  more  highly 
considered. 


Fig.    1 — View   of    Exposed    Sewer,    Leavenworth.    Kan. 


solids.  Unfortunately,  if  the  flow  of  sewage 
through  the  tank  is  so  slow  as  to  permit  the 
destructive  action  to  reach  its  maximum  ef- 
fect, there  has  been  found  a  resulting  action 
in  the  liquid  of  the  sewage  which  poisons  it 
so  that  subsequent  treatment  of  the  sewage  is 
made  more  difficult.  The  odors  of  the  plant 
are  always  increased  also  if  the  septic  action 
is  pronounced.  Therefore  the  designer  of  the 
tank  is  almost  at  a  loss  to  know  whether  the 
tank  of  small  size  which  minimizes  the  ac- 
tion on  the  liquid  or  the  large  sized  tank 
which  emphasizes  the  action  on  the  solids  is 
the  more  desirable.  The  most  intelligent  man- 
agement to-day  seems  to  tend  toward  the  use 
of  small  tanks  through  w'hich  the  velocity  is 
comparatively  high  and  where  sedimentation 
takes  place  without,  however,  allowing  room 
for  any  accumulated  solids.  Such  tanks  are 
made  with  inverted  conical  bottoms  at  the 
vertex  of  which  the  deposited  material  is 
found.  By  connecting  this  vertex  through 
a  pipe  with  another  tank  at  a  slightly  lower 
level,  the  solids  may  be  drawn  off  into  a  special 
receptacle  where  septic  action  may  be  contin- 
ued on  the  solids  alone  as  long  as  the  capac- 
ity of  the  second  tank  allows. 

In  the  Travis  tank  at  Hampton,  this  division 
of  solid  and  liquid  is  accomplislied  by  divid- 
mg  the  tank  by  a  horizontal  partition  so  ar- 
ranged as  to  leave  a  slit  or  opening  between 
the  sides  of  the  tank  and  the  partition.  By 
means  of  two  valves,  one  opening  from  below 
this  partition  and  the  other  from  above,  the 
velocity    of    flow    through    the    two    parts    is 


cumulation  of  deposited  material,  one  may  be 
sure  of  finding  in  the  effluent  small  black  par- 
ticles which  represent  the  inevitable  loss  of 
deposit  to  make  up  for  the  accumulation  of 
new  material.     This   fine  material,  as  is  gen- 


Some  Special  Construction  Details  of 

Exposed  Sewers  at  Leavenworth, 

Kans.* 

In  designing  main  trunk  and  lateral  sewers 
for  Sanitary  Sewer  District  Number  Nine  at 
Leavenworth,  the  latitude  of  the  design  was 
limited  by  a  great  many  natural  conditions.  The 
district  consists  of  several  minor  drainage  areas 
and  contains  numerous  creeks  and  "draws," 
making  the  topography  very  rough  and  broken. 
M  points  where  creeks  cross  alleys  and 
-Streets  are  locate<l  culverts  and  bridges,  the 
crossing  of  which  controlled  the  grades  of  the 
sewers  almost  absolutely.  In  addition  to  this, 
the  several  additions  to  the  city  comprising 
the  district  were  poorly  platted  when  orig- 
inally laid  out,  and  the  arrangement  of  streets 
and  alleys  is  bad  :  in  some  cases  there  are  two 
and  three  alleys  in  one  block,  platted  as  T  and 
H'  alleys :  in  other  cases  there  are  no  alleys, 
and  it  was  necessary  to  condemn  right-of-way 
for  sewers.  In  order  to  lay  out  the  main  trunk 
sewer  so  as  to  provide  for  lateral  sewers  in 
each  block,  the  alignment  was  controlled  en- 
tirely by  these  requirements,  and  the  topog- 
raphy had  to  be  disregarded  for  the  most  part. 
Being  thus  controlled  in  grade  and  alignment, 
the  depth  varied  from  very  shallow  to  exceed- 
ingly deep  work,  sometimes  through  12  or 
1.3  ft.  of  rock.     In  crossing  creeks  and  ravines 


Bushing  to  Reduce  Clamp  Bdid  for  8  Pipe 

Fig.   3 — Saddle    Support    and    Trussing    Details    Exposed    Sewer. 


erally  the  case  with  the  solid  matter  acted 
on  in  the  tank,  is  comparatively  free  from 
odor  and  may  be  dealt  with  far  more  easily 
than  the  raw  sludge  and  this  may  be  said  to 
constitute  another  advantage  of  this  tank  treat- 
ment.   Altogether,  the  value  of  the  septic  tank 
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Fig.  2 — Manhole  Top  Exposed  Sewer. 


controlled  and   it  is  managed   so  that  the  ve-  has    been    much    modified    since    its    invention 

locity   through  the   upper   part,   comparatively  and   inasmuch   as   the   present    feeling   among 

free  from  suspended  matter,  is  much  greater  engineers  and  managers  is  that  septic  sewage 

than  the  velocity  through  the  lower  part  which  is  not  desirable   for  after  treatment  and  that 


it  was  often  necessary  to  have  the  sewer  aliove 
ground.  These  "exposed"  sewers  will  be  dis- 
cussed in  this  paper. 

It  was  deemed  best  to  use  light  weight,  bell 
and  spigot  cast  iron  pipe  supported  on  con- 
crete piers,  Fig.  1,  and  to  provide  for  the  free 
expansion  of  the  pipe.  To  attain  this  end.  it 
was  provided  that  the  piers  be  mounted  with 
cast  iron  pier  plates  anchored  into  the  con- 
crete ;  on  these  plates  were  to  be  placed  sev- 
eral lengths  of  round  bar  iron  at  right  angles 
to  the  line  of  the  sewer  to  serve  as  rollers ; 
and  fitting  over  the  top  of  the  plate  and  rollers 
in  such  a  manner  as  to  secure  the  rollers  from 
falling  out,  but  at  the  same  time  to  permit, 
them  to  roll  on  the  plate  with  the  expansion 
and  contraction  of  the  pipe,  a  saddle,  Fig.  2, 
to  fit  the  outside  diameter  of  the  pipe. 

To  avoid  placing  piers  in  creek  channels 
where  they  would  obstruct  the  flow,  it  was 
necessary  to  get  a  wider  panel  than  12  ft.,  and 
a  truss  was  designed  to  support  the  interme- 
diate joint.  The  truss  consists  of  clamp  bands. 
Fig.  3,  to  fit  the  circumference  of  the  pipe 
and  hold  the  truss  rods  in  place,  a  queen  post 
and  a  set  of  rods,  as  shown.  In  estimating  the 
cost  of  the  work,  it  was  found  that  the  com- 
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plctc  truss  was  less  expensive  than  the  pier 
with  its  hecessarj'  castings,  so  it  was  decided 
to  make  the  panels  24  ft.  instead  of  12  ft.,  and 
to  use  a  truss  between  each  set  of  piers.  To 
provide  further  for  expansion,  it  was  decided 
in  cases  where  there  was  more  than  7.5  ft.  of 
exposed  pipe  in  a  span  to  place  an  expansion 
joint.  The  regular  type  of  iron  body,  brass 
sleeve  expansion  joint  was  specified. 

While  the  expansion  in  an  iron  pipe  with  a 
flow  of  sewage  would  be  very  small,  owing  to 
the  almost  constant  temperature  of  the  sew- 
age, and  might  be  taken  care  of  by  the  ''giv- 
ing" of  the  lead  in  the  joints,  at  the  same  time 
the  loosening  of  the  lead  from  expansion  and 


age  SO  per  cent  of  heart  wood  and  no  one  block 
shall  he  accepted  that  contains  less  than  50  per 
cent  of  heart  wood. 

Size  of  Blocks. — The  blocks  shall  be  from  5  to 
10  ins.  long,  but  shall  average  S  ins.;  they  shall 
be  3Vj  to  4  ins.  in  depth  and  width,  according  to 
traffic.  They  may  be  from  3  to  4  ins.  in  width, 
but  all  blocks  in  one  street  shall  be  of  uniform 
width.  On  streets  of  light  traffic,  blocks  3  ins. 
in  depth  can  be  used.  In  no  case  shall  the  width 
and  depth  of  the  blocks  be  the  same.  A  varia- 
tion of  1/16  in.  shall  be  allowed  in  the  depth 
and  ^8  in.  in  the  width  of  the  blocks  from  that 
specified. 

Trpatmenl. — The   blocks   shall   lie   (n'alfd    with 
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Fig.  4 — Details   of   Saddle   Support   for    Exposed    Sewer. 


contraction  would  cause  leaks  that  would  re- 
quire attention  later  on.  and  it  was  considered 
necessary  to  install  expansion  joints. 

In  designing  the  special  castings  required  for 
this  work,  every  effort  was  made  to  have 
them  simple,  yet  strong.  To  provide  for  dif- 
ferent sizes  of  pipe,  bushings  were  used  where 
possible,  or  one  casting  only  of  a  set  was 
altered.  This  reduced  the  number  of  patterns 
required  for  the  castings  and  kept  the  castings 
standard  as  far  as  possible.  The  castings  re- 
quired for  the  work  were  made  by  local  foun- 
dries. 

The  unit  contract  prices  for  this  class  of 
work  were  as  follows : 

lO-in.  light  weight  cast  iron  pipe  in  place. 
$1.50  per  ft. 

S-in.  light  weight  cast  iron  pipe  in  place.  $1 
per  ft. 

Trusses  for  10-in.  pipe,  complete  and  in  place, 
$16.50  each 

Trusses  for  S-in.  pipe,  complete  and  in  place, 
$1S  each. 

10-in.  expansion  joints,  complete  and  in  place, 
$5.^  each. 

8-in.  expansion  joints,  complete  and  in  place, 
$4r,   each. 

Concrete  piers  5  ft.  high  or  imder.  fully 
equipped  with  castings.  $22  each. 

.Additional  height  of  piers,  $3  per  ver.   ft. 


Wood 


Specifications     for     Creosoted 
Block  Pavement. 

'l"inil.-cr. — The  wood  to  be  treated  yhall  be 
either  long  leaf  yellow  pine,  Norway  pine,  or 
lamarack,  onl.v  one  kind  of  wood,  however,  to 
be  used  in  any  one  contract.  The  blocks  must 
be  cut  from  what  is  known  as  prime  timber, 
namely:  all  timber  must  be  sound,  well  manu- 
factured, saw-butted,  all  square  edge,  and  shall 
be  free  from  the  following  defects:  Unsound, 
loose  and  hollow  .knots,  worm  holes  and  knot 
holes,  through  shakes  and  round  shakes  that 
show  in  the  surface.  In  yellow  pine  timber  the 
annual  rings  must  not  average  less  than  six  to 
the  inch,  measured  radially  from  the  heart  so  a« 
to  include  the  greatest  number  of  rings  possible, 
and  in  no  case  In  any  1  in.  of  this  radius  shall 
there  be  less  than  three  annual  rings.  Wher- 
ever in  any  1  in,  of  this  radius  there  are  less 
than  four  annual  rings,  the  cross  sectional  area 
of  each  resin  ring  shall  be  not  less  than  20  per 
cent  of  the  total  cross  sectional  area  of  its  cor- 
rcs]>onding  annual   ring.     The  bUioks   mnsf   nvfr- 


a  preservative  oil  complying  with  the  specifica- 
tions given  below.  The  exact  method  of  treat- 
ing the  blocks,  while  not  being  definitely  de- 
scribed, shall  comply  with  the  following:  The 
blocks  shall  not  at  any  time  be  heated  to  a  tem- 
perature higher  than  250°  F,  When  treated 
with  oil  the  blocks  shall  be  completely  im- 
mersed therein  and  the  oil  shall  be  forced  in  the 
blocks  under  a  sustained  pressure  of  not  less 
than  100  lbs.  per  square  inch  until  the  charge 
as  a  whole  has  absorbed  an  amount  of  oil 
equivalent  to  20  lbs.  for  each  cubic  foot  ^^■ood 
contained  in   that  particular  charge. 

The  blocks  after  treatment  must  show  satis- 
factory penetration  of  the  preservative  oil 
throughout.  All  blocks  that  are  in  any  way  de- 
fective or  that  have  been  badly  warped  or 
checked  in  the  proces  of  treating  shall  be  re- 
jected. 

Oil. — The  oil  shall  be  a  coal  tar  product,  free 
from  adulteration  of  any  kind  whatever,  and 
shall  comply  with  the  following  requirements: 

(1)  The  specific  gravity  shall  be  at  least  1.10 
at  a  temperature  of  3S°  C. 

(2)  On  distillation,  which  shall  be  made  ex- 
actly as  described  in  Bulletin  No.  65  of  the 
American  Railway  Enginering  and  Maintenance 
of  Way  Association,  the  distillate  shall  not  ex- 
ceed 2  per  cent  up  to  150°  C,  and  35  per  cent  up 
CO  315°  C.  The  mean  of  three  determinations  to 
be  taken. 

(3)  Not  more  that  4  per  cent  of  the  oil  shall 
be  insoluble  in  hot  benzol  and  chloroform. 

The  manufacturer  of  the  oil  shall  permit  full 
and  complete  inspection  and  sampling  at  the 
factory  at  which  the  oil  is  produced,  of  all  ma- 
terials, either  crude  or  refined,  entering  into 
the  manufacture  of  the  finished  product;  as  well 
as  the  finished  product  itself  in  order  that  the 
material  used  can.  be  determined  to  be  in  ac- 
cordance with  the  foregoing  requirements.  He 
shall  also  submit  satisfactory  proof  of  the  origin 
of  all  material  entering  into  the  composition  of 
the   finished   product. 

Oil  samples  taken  by  the  inspector  from  the 
treating  tank  during  the  progress  of  the  work 
shall  at  no  time  show  an  accumulation  of  for- 
eign matter,  such  as  saw-dust  and  dirt.  Due 
allowance  shall  be  made  for  such  accumulation 
of   foreign    matter    by    injecting      an      additional 

(MKHililv     i.f     ,,il     intn      II1.T     Miw-k 


LAVl.XG  THE  BLOCK. 
Cushion  (Sand). — The  blocks  shall  be  laid  on  a 
sand  cushion  1  In.  in  thickness  spread  on  the 
concrete  foundation.  The  same  cushion  shall 
be  struck  by  templates  to  a  surface  parallel  to 
the  grade  and  contour  of  the  finished  pavement 
in  such  a  manner  that  when  the  blocks  are  set 
and  properly  bedded  in  the  sand,  the  tops  shall 
conform  accurately  to  the  finished  grade  of  the 
pavement.  The  sand  used  in  this  sand  cushion 
shall  all  pass  a  quarter  inch  screen  and  shall  be 
clean  and  sharp. 

Cushion  (mortar  bed). — Upon  the  concrete 
foundation  shall  he  spread  a  layer  of  mortar  1 
in.  in  thickness  and  made  of  one  part  of  Port- 
land cement,  of  the  character  provided  for  use 
in  the  foundation,  and  three  parts  of  sand. 
Only  sufficient  water  shall  be  added  to  this  mix- 
ture to  insure  a  proper  setting  of  the  cement, 
the  intention  being  to  produce  a  granular  mix- 
ture which  may  be  raked  to  the  desired  grade. 
The  mortar  shall  be  thoroughly  mixed  and  shall 
be  spread  in  place  on  the  foundation  immedi- 
ately in  advance  of  the  block  laying  to  such  a 
thickness  that  when  the  blocks  are  set  and 
properly  bedded  in  the  mortar,  their  tops  shall 
conform  accurately  to  the  finished  grade  of  the 
roadway.  The  concrete  foundation  shall  be 
cleaned  and  swept  and  shall  be  thoroughly 
dampened  immediately  in  advance  of  placing  the 
mortar  bed.  The  mortar  bed  shall  be  struck 
by  templates  to  a  surface  parallel  to  the  grade 
and   contour   of  the  finished   pavement. 

Laying  Blocks. — Upon  the  bed  thus  prepared 
the  blocks  shall  be  carefully  set  with  the  fibre 
of  the  wood  vertical  in  straight  parallel  courses 
at  right  angles  to  the  curb,  except  that  one  row 
of  block  shall  be  placed  parallel  with  the  curb 
and  %  in.  therefrom.  The  space  thus  formed 
between  the  curb  and  tliis  row  of  blocks  shall 
be  filled  with  a  bituminous  filler  having  a  pene- 
tration between  30  and  40  when  tested  at  77°  F'. 
On  streets  50  ft.  or  more  in  width,  a  second 
row  of  blocks  parallel  to  the  first  row  along  the 
curb  and  %  in.  therefrom,  shall  be  laid  and  the 
space  between  the  two  rows  filled  with  a  bitum- 
inous filler  as  above,  thus  forming  a  double  ex- 
pansion joint. 

When  deemed  advisable  by  the  engineer  on 
streets  for  heavy  traffic  the  row  or  rows  of 
blocks  parallel  with  the  curb  and  the  expan- 
sion joint  may  be  dispensed  with. 

The  blocks  should  be  laid  by  setting  them 
loosely  together  on  the  cushion  coat,  but  no 
joint  shall  be  more  than  %  in,  in  width.  Noth- 
ing but  whole  blocks  shall  be  used,  except  in 
starting  a  course  or  in  such  other  cases  as  the 
city  may  direct,  and  in  no  case  shall  less  than 
one-third  of  a  block  be  used  in  breaking  joints. 
Closures  shall  be  ca.refully  cut  and  trimmed  by 
■-xperienced  men.  The  portions  of  the  blocks 
used  for  closure  must  be  free  from  check  or 
other  fracture,  and  the  cut  end  must  have  a 
surface  perpendicular  to  the  top  of  the  block 
and  cut  to  the  proper  angle  to  give  a  close, 
tight  joint. 

After  the  blocks  are  placed,  they  shall  be 
i-olled  by  a  small  steam  roller  until  the  surface 
becomes  smooth  and  is  brought  truly  to  the 
grade  and  contour  of  the  finished  pavement. 
When  laid  on  a  mortar  bed,  the  rolling  shall  be 
completed  before  the  mortar  has  set  and  all 
mortar  that  has  set  before  the  blocks  are  in 
place  and  rofied,  shall  be  discarded  and  re- 
placed by  fresh  mortar. 

After  the  blocks  have  been  thoroughly  rolled, 
the  joints  between  them  shall  be  filled  by 
sweeping  with  fine  clean  dry  sand,  all  of  which 
shall    pass   a   ten   mesh   sieve. 

ilfter  inspection  by  the  proper  city  official, 
the  surface  of  the  wood  block  pavement  shall 
be  covered  to  a  depth  of  about  one-half  inch 
with  fine  screened  sand.  This  sand  is  to  be  left 
upon  the  pavement  for  such  time  as  may  be 
directed  by  the  proper  city  official,  after  which 
it  shall  be  swept  up  and  taken  away  by  the 
contractor. 

Inspection. — The  manufacturer  of  the  blocks 
shall  equip  his  plant  with  all  the  necessary 
gages,  appliances  and  facilities  to  enable  the  in- 
spector to  satisfy  himself  that  the  require- 
ments of  the  specifications  are  fulfilled.  He 
shall  allow  an  authorized  representative  of  the 
city  to  inspect  all  materials  and  all  parts  of  the 
plant  during  the  manufacture  of  the  paving 
block. 
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STEAM     AND     ELECTRIC     RAILWAY     SECTION 


Itemized    Unit    Costs    of    98    Special 
Overhead  Layouts  for  a  Trol- 
ley Railway. 

Ill  valuing  the  physical  properties  of  the 
Chicago  Consolidated  Traction  Co.,  which 
operates  some  123  miles  of  trolley  street 
railway  in  the  northern  and  western  sec- 
tion?   of    the    city    the    Traction    Valuation 


Commission  of  Chicago*  made  an  exhaus- 
tive survey  and  inventory  of  overhead  spe- 
cial work  at  street  intersections,  car  barns, 
power  houses,  etc.  A  plan  of  each  layout 
was  surveyed  and  a  full  inventory  taken  of 
the  equipment  and  pole  construction  and  "an 
estimate  made  of  labor  erecting  equipment. 


•Bioii  J.   Arnold  and  George  Weston,  commis- 
sioners. 


Altogether  103  special  layouts  were  mapped 
and  inventoried  making  the  most  complete 
schedule  of  such  work  ever  published,  and 
one  which  includes  nearly  every  form  of 
overhead  arrangement  found  in  practice. 
For  purposes  of  estimating  the  items  of 
materials  and  the  costs  given  are  of  great 
value  and  at  the  expense  of  considerable 
labor  and  space  we  give  them  in  the  follow- 
ing pages  rearranged  for  convenient  use: 

Summary. 

Cost 

Quantity.                      Kind.                 Size.  New. 
In  place: 

2  Poles Iron                  6-7-8-.30'  $70.50 

1  Pole Iron                 5-6-7-30'  31.00 

13  Poles Iron                 4-5-6-28'  270.79 

1  Pole Wood               S  in.-35'  11.50 

Equipment  as   above 83.14 

Labor   on   equipment 42.50 

Total    . ; $509.43 


420  Ft.    %-in.    span   wire... 

1,175  Ft.    5/16-in.    span    wire. 

12  Ft.   2/0  W.  P.   wire. 

110  Ft.   4/0  W.   P.   wire. 


2.73 

9.40 

0.92 

12.9S 


LAYOUT  NO.  1. 
Equipment. 
Material. 

24  Pole  bands    (solid,   2-bolt). 
83  Brooklvn    (medium    malleable    iron). 
15  Globe   strains.    2% 
S  Porcelain    brealc    strains. 
46  Wood  strains,  IM  in.  x  9% 
S6  Straiglit  line  liangers,  W.  E.  tj-pe  A 
or   equal    

10  Barn    hangers,    W.     E.     type    A    or 

equal     

11  Single    curve    hangers 

12  Double    curve    hangers 

4  Round   top   single   curve  hangers 

23  Round  top  double  curve  hangers 

9  Feeder   hangers.   W.   E.  94,909 

55  Ears,    12-in.    clinch 

45  Ears.    9-in.    clinch 

58  4-in.    screw    clamp    ears 

10  Splice    ears.    15    in 

2  Double    strain    ears 

7  Trolley    frogs - 

1  Terminal     insulator    (swi\'el) 

33  Vi-in.    expansion    bolts 

1  Insulated    turnbuckle 

3  Wall    anchors 

7  Cross-arm    pole    clamfs 

1  l<4-in.   guy  rod  and  anchor 


34.40 

4.00 
4.40 
5.40 
1.20 
S.05 
3.15 

13.75 
9.00 

11.60 
5.00 
0.90 

23.80 
0.45 
2.31 
0.60 
0.60 
1.40 

13.00 


LAYOUT   NO. 
Equipment. 
Material. 

23  Pole  bands    (solid.   2-bolt) 

23  Brooklyns   (medium  malleable  iron) . . 

1  Porcelain    break    strain 

29  Wood  strains,  I14  in,  x  9^4  in 

14  Straight  line  hangers,  W.  E.   type  A, 

or   equal 

9  Single  curve  hangers ■ . 

9  Double    curve    hangers 

30  Bars,    12-in,    clinch 

5  Splice  ears,  15  in 

1  Splicing  sleeve,  10  in 

4  Trolley    frogs 

300  Ft.   %-in.   span  wire 

1,785  Ft,  5/16-in.   span  wire 

100  Ft.   %-in.  guy  wire 


Incidentals  and  waste,  at  H", 


Total 


5,60 
.     3.60 

4.05 
.  7.50 
.  2.50 
.  0.40 
.  13.60 
.  1.95 
.  14.28 
.     1.65 

$79.18 
.$  3.96 

.$83.14 


LAY'OUT  NO.   3. 

Equipment. 
Material.  Cost. 

5  Pole  bands   (solid,   2-bolt) $  1.25 

5  Brooklyns    (medium   malleable   iron) . . .     3.00 

6  Wood  strains,   1%  in.  x  9»^  in 0.90 

2  Terminal  insulators   (swivel) 0.90 

2  Straight   line    hangers.    W.    E.    type   A, 

or   equal 0.80 

1  Single  curve  hanger , 0.40 

1  Double  curve  hanger 0.45 

4  Ears,    12-in.    clinch 1.00 

551  Ft.  5/16-in.  stranded  wire 4.41 

$13.11 
Incidentals  and  waste  at  5% $  0.66 

Total    »13.77 

Cost 

Quantity.  .  Kind.  Size. 

In  place: 

2  Poles Iron  6-7-8-30 

Equipment  as   above 

I^abor  on  equipment 


New. 

$  68.84 

13,77 

5.00 


Total    $S7.61 


LAYOUT  NO.  4. 

Equipment. 
Material.  Cost. 

10  Pole  bands   (solid.   2-boIt) $  2.50 

13  Brook; vns    (medium   malleable   iron)...  7.80 

1  Porcelain   break  strain 0.15 

20  Wood  strains.  11-i    in.  x  9H  in 3.00 

7  Straight  line  hangers.  W.  E.  type  A  or 

equal    2.80 
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3.60 
2.25 
4.75 
3.00 


9  Single    curve    hangers 

3  Double  curve  hangers 

1 9  Ears.    12-in.    clinch 

6  Splicing  ears,  15  In 

3  Solid  crossovers ,in 

3  Splicing  sleeves,  10  in 1.^" 

6  Trolley    frogs -"■'" 

1  IV. -in.  guy  rod  and  anchor la-OO 

4  Eyebolts  '■A  in.  x  12  in.  steel O.^u 

970  Ft.  5/16-in.  span  wire '■'» 

280  Ft.  14-in.  guy  wire *■"" 

$89.23 
$  4.46 


9  Straight  line  hangers,  W.   E.   type  A  or 

equal    f°" 

4  Ears,    12  in.   clinch J-"" 


4  Splicing  ears,   15   in 


.00 


4  Insulated  crossings   (Philadelphia  type).   34.40 


1.20        14  Ft.  5/16  in.  stranded  wire. 


1.39 


3  Poles Iron                   5-6-7-30  7B.65 

4  Poles Iron                     5-6-30"  88.0& 

Equipment    as    above ?I'?I 

Labor    on     equipment 10.00 

Total    J233.10 


Incidentals  and  waste  at  a'i  .  .  . .  

Total    $93.69 

Summary. 

Cost 
New. 


Kind. 


Size. 


Quantity. 
In  place: 

1  Pole Iron 

2  Poles Iron 

3  Poles Iron 

2  Poles Wood 

2  Poles Wood 

Equipment   as   above a^.bj 

Labor   on   eciuipmenl  hii.iMi 


6-7-8-45' 
6-7-8-30' 

4-5-6-28' 
8  in. -35' 
in. -40' 


47.45 
70.50 
62.49 
23.00 
23.00 


60.00 


Total    $380.13 


LAYOUT  NO.  5. 

Eftuipnient. 

l^Iaterial  Cost. 

4  Insulated  crossings   (Philadelphia  type) .  .$34.40 

Incidentals  and  waste  at  o'.c ■     '■■'^ 

Total    $36.12 

Summary. 

New  Cost. 

Equipment   as   above '^c'nn 

Labor   on    equipment °-"" 

Total    *<1-12 


Quantity. 
In  place: 

2  poles Iron 

Equipment  as  above . . . 
Labor   on   equipment... 


Summary. 
Kind. 


Size 


$49.74 
.     2.49 


Incidentals  and  waste  at  5%.  

Total    $52.23 

Summary. 

Quantity.  Kind.  Size, 

In  place: 
4  Poles Iron 


Cost 
New. 


5-6-7-30'     $120.68 

Equipment  as  above   ^2.23 

Labor   on   equipment ___. 

Total    ^l«'-«i 


LAYOUT  NO.  6. 

Equipment. 

Material.  Cost 

2  Pole  bands   (solid,   2-bolt) $  0.5" 

2  Brooklyns    (medium   malleable   iron) 1.20 

2  Wood  strains,  Hi  in.  x  9%  in 0.30 

2  Straight  line  hangers,  W.  E.  type  A,  or 

equal    0.80 

2  Ears,    12-in.    clinch O.oO 

3  Splicing  ears,    15   in ■     1-50 

4  Insulated   crossings   (Philadelphia   type)  34.40 
42  Ft.  5/16-in.  stranded  wire 0.34 

$39.54 
..$  1.98 


Incidentals  and  waste,  at  5%.... 

Total    541.52 


Tola  I 


Cost 
New. 

$  63.46 

41.52 

7.50 

.$112.48 


1 
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LAYOUT  NO.  8. 
Equipment. 
Material.  P'i^h 

5  Pole  bands   (solid,   2-bolt) $  1.2a 

2  Brooklyns  (medium  malleable  iron) ....  1.20 
1  Brooklyn    (extra  malleable  iron) 1.15 

24  Wood  strains,  1V4  in.  x  91/2  in 3.60 

1  Globe  strain,   21/2   in 0.3o 

S  Insulated     eyebolts O.Sb 

U  Straight  line  hangers,  W.  E.  type  A  or 

equal    3.60 

3  Single  curve  hangers 1.20 

10  Ears,    12-in.    clinch 2.50 

2  Splicing  ears.    15    in 1.00 

317  Ft.  5/16  in.  stranded  wire 2.o4 

41  Ft.   H-in.  stranded  wire 0.68 

629  Ft.    %-in.    stranded   wire 4.09 

224  Ft.  No.  6  steel  wire .'....  0.69 

$24.71 
Incidentals  and  waste,  at  ^'7e $  1.24 


Total    5 

Summary. 


i.95 


Quantity.  Kind.  Size. 

In  place: 

2  Poles Iron 

1  Pole Iron 

1  Pole Wood 

1  Pole Wood 

1  Stub Wood 

Equipment   as   above 
I.,abor   on    equipment 

Total    *17 


Cost 
New. 


LAY'OUT  NO.  7. 

Equipment. 

jVIaterial.  Cost. 

9  Pole  bands   (solid,  2-bolt) 5  2.25 

8  Brooklyns  (medium  malleable  ironi 4.bO 

2  Wood  stJ-ains,  1V4  in.  x  g'i   in 0.30 


Quantity.  Kind. 

In  place: 
1  Pole Iron 


Size 


LAYOUT  NO.   10. 

Equipment. 

Material.  5^?^„'i; 

2  Brooklyns  (medium  malleable  iron) $  1.^0 

2  Terminal  insulators   (swivel) 0.90 

1  Wood  strain,  \M  in.  x  g'/s  in 0.15 

1  Victor   strain 0.25 

92  Ft.    5/16  in.   stranded   wire 0.74 

$3.24' 
$  0.16 


Incidentals   and   waste,   at 


Total    *^^-^? 

Cost 

Quantity.  Kind.  Size. 

In  place: 

1  Pole Wood  .   in. -40 

Equipment  as  above 

Labor    on    equipment 


New. 

$  11.50 
3.40 
5.00 


Total 


^^, 


$  19.90 


Material. 


LAYOUT  NO.  11. 
Equipment. 


Cost. 


3  Pole   bands    (solid.   2-bolt)  ..........•.$  „ 

5  Brooklyns    (medium,    maUeable    iron  1 . .     o.OU 

6  Wood  strains,   1»4    in.   x  9Vi    in -9^ 

4  Straight   line   hangers J-?" 

1  Ear    12-in.    clinch •-» 

3  Splicing  ears,  15  in i-J» 

1  Splicing  sleeve,    10    m -'^ 

4  Insulated  crossings  (Philadelphia  type)  34.40 
140  Ft.  5/16  in.  stranded  wire J-i-i 

$43.77 
Incidentals  and  waste,   at   5'"^ --^^ 

Total     54^-^* 

Summary.  ^     . 

Cost 

Kind.  Size.  New. 


Quantity. 
In  place: 

2  Poles Iron 

2  Poles Iron 

Equipment    as    above. 
Labor   on    equipment.. 


3-6-7-31' 
6-7-8-31' 


$  51.90 
62.20 
45.96 
10.00 


Total     »'«Ofi 


L.\YOUT  NO, 


Equipment. 
Material.  p2^*; 

15  Pole  bands   (solid,  2-bolt) : $  3.i5 

15  Brooklyns  (medium  malleable  iron) 9.00 

7  Wood  strains,  1%  in.  x  9%  in 1.05 

2  Terminal  insulators   (swivel) 0.90 

6  Straight  line   hangers 2.40 

2  Single    curve    hangers 0.80 

1  Double  curve  hanger 0.45 

9  Ears,    12-in.    clinch 2.25 

■  671  Ft.  5/16-in.  stranded  wire 5.37 

$25.97 
Incidentals  and  waste,  at  5% $  1.30 


1 

1 

1 

^ 

X 

" 

1 

i 

i^/ee/vcc 

1 

5      XV^ 

C^c'     ' 

-fn 

fr-k 

y-^jL  //77/TV 

^ 

Total    ?27.27 

Summary. 


Cost 
New. 


7-S-ol'     $  31.10 


LAYOUT    NO.    12. 
Equipment. 

Material.  ,    ,  „  }-9nn 

8  Pole    bands    (solid    2-bolt) ;-'*;«ft 

8  Brooklvns    (medium    malleable    iron)..     4.w 

2  Wood   strains,   IH    in.  x  OU    in O-W 

8  Straight   line   hangers -'--j; 

4  Ears.    12-in.    clinch {-"J^ 

4  Splicing  ears,  15  in •     \-^'i 

4  Insulated  crossings  (Bliiladelphia  type)  iivf 

1,S0  Ft.  5/16  in.  stranded  wire ■  ■     ^■"_ 

$48.91 
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Incidentals  and  waste,  at  5% 2.45 


Total     $,-)!. o9 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 

4  Poles Iron  4-5-6-28'     $  S3.32 

Equipment   as  above 51.39 

Labor    on    equipment 5.00 

Total     $139.71 


LAYOUT   NO.    13. 

Equipment. 
Material.  Cost. 

IS  Pole    bands    (solid   2-bolt) $4.50 

20  Brookiyns    (medium    malleable    iron)..   12.00 

15  Wood  strains,  1 14   in.  x  9  %  in 2.25 

1  Globe    strain,    a'-i    in 25 

13  Straigiit    line     hangers 5.20 

2  Feeder  hangers.   W.  E.   94,907 70 

4  Single    curve    hangers 1.60 

16  Ears,    13    in.   clinch 4.00 

2  Splicing:  ears,    15   in 90 

3  Trolley    frogs,    4    puU-ofl   rings 10.20 

1  Solid  crossover    3.40 

3  Insulated  crossings  (Philadelphia  type)  25.80 
1  W.  I.   ring,   lo   in.  X  3  in 05 

900  Ft.   5  16  in.  stranded  wire 7.20 


Incidentals   and  waste,    at  5' J . 


!.05 
;.90 


Summary-. 

Cost 

Quantitw 

Kind. 

•Size. 

New. 

In  place 

3  Poles... 

. . .  .Iron 

5-6-30' 

$  66.06 

0  Poles . . . 

Iron 

4-5-6-2S' 

104.15 

4  Poles. . . 

....  Iron 

6-7-S-30' 

119.20 

Equipmen: 

as 

above 

S1.95 

Labor    on 

equipment 

30.00 

Total 

.$401  36 

LAYOUT  NO.   14. 
Equipment. 
Material.  Cost. 

7  Pole   bands    (solid    2-bolt) $1.75 

6  Brookiyns    (medium    malleable   iron)...     3.60 

7  Wood  strains.  1%   in.  x  9%   in 1.05 

4  Straight    line   hangers ; 1.60 

1  Single    curve    hanger 40 

3  Ears.   12   in.    clinch 75 

1  Double  strain  ear,  W.  E.  16.212 45 

1  Trolley  frog,  4  pull-oft  rings 3.40 

1  Messenger    cable    clamp 10 

170  Ft.   5/16  in.  stranded  wire 1.36 

124  Ft.    U    in.   stranded  wire 2.05 


Incidentals  and  waste  at   0% . 


$16.51 
.83 


Totnl    $17.34 

Summary. 


Quantity.  Kind. 

In   place: 

2  Poles Iron 

2  Poles Iron 

Equipment  as   above 

Labor  on    equipment 


Size. 


4-5-6-2S' 
5-6-30' 


Total    $105.54 


z  ftt^e^erice 


F 


LAYOUT   NO.   15. 
Equipment. 
Material.                                                                  Cost. 
1  Pole  band    (solid   2-bolt) $0.25 

1  Brooklyn  (medium  malleable  Iron) 0.60 

4  Wood  strains.  114   in.  x  9'/4  in 0.60 

3  Insulated    eyebolts    0.48 

3  Straight   line   hangers 1.20 

2  Ears,   12    in.   clinch 0.50 

1  Splicing    ear.    15   in 0.45 

3  Strain  clamps,  W.  E.  94,546 0.60 

250  Ft.   5/16   in.   stranded  wire 2  00 


$6.68 
.     .33 


Incidentals  and  waste  at  5% 

Total    $7.01 

Summary. 

Cost 
New. 


Quantity.  Kind. 

In  place: 

1  Pole Iron 

3  Poles Wood 

Equipment   as  above 

Labor    on   equipment 


Size. 


6-7-8-30' 
7  in. -30' 


$29.80 

25.50 

7.01 

5.00 


I 

■^ 

W-i^^TvA-' 

H 

^><v-  ^/E'^rvcrc^ 

■ 

>7t-sr 

> 

^i^t> 

Z«w/)6--^ 

\ 

Ift 

LAYOUT   NO.    16. 
Equipment. 
Material. 
2  Pole    bands    (solid    2-bolt) 

2  Brookiyns    (medium    malleable    iron).. 

3  Porcelain    break    strains    

1  Wood  sti'ain,   IVi   in.  x  9%  in 

3  Eyebolts,    V-i   in.   x   12  in.   steel   

4  Straight  •  line     hangers     

2  Feeder  hangers.   W.   E    94907    

3  Ears,    12    in.    clinch    

3  Splicing   ears,   15   inch    

4  Insulated   crossings  (Philadelphia  type) 
218  Ft.    5/16   in.   stranded  wire    


Cost. 

5     .50 

1.20 

.45 

.15 

.15 

1.60 

.70 

.75 

1.35 

34.00 

1.74 


$42.99 
Incidentals   and    waste   at   5    % 2.15 


Total      $45.14 


Summary. 

Quantity.  Kind. 

2  Poles Iron 

1  Pole Wood 

1  Pole Wood 

Equipment    as    above    

Labor    on    equipment    


Cost 

New. 

$  41.66 

8.50 

11.50 

45.14 

5.00 


Total    $U1.S0 


Size. 
4-5-6-28' 
7  in. -30' 
7  in. -40' 


LAYOUT  NO.    17. 
Equipment. 
.Material  Cost. 

13  Pole    bands    (solid    2-bolt) $3.25 

4  Brooklj-ns    (medium   malleable   iron) . .       2.40 
6  Wood   strains,    lii    x   9%    in 90 

3  Globe   strains,    iVz    in.    2-eye    75 

1  Terminal    insulator    (swivel) .45 

2  Porcelain     knobs     30 

1  Insulated   turnbuckle 60 

10  Straight  line  hangers,  W.  E.  type  A  or 

equal    4.00 

4  Single   curve   hangers    1.60 

1  Double   curve   hanger    45 

2  Feeder    hangers     70 

14  Ears,    12    in.    clinch    3.50 

6  Splicing   ears,    15    in 3.00 

75  Ft.    ^^   in.   stranded  wire    1.24 

800  Ft.   5/16  in.    stranded  wire    6.40 

11%    in.    guy   rod  and  anchor    15.00 

$44.54 
Incidentals    and   waste   at   5    % 2.23 

Total    $46.77 


Summary. 

Cost 

Quantity.                       Kind.                 Size.  New. 
In  place; 

1  Pole Iron             6-7-8-30'  $  35.25 

1  Pole Iron             5-6-7-33'  32.56 

8  Poles Iron             5-6-7-30'  248.00 

1  Pole     (Milwaukee 

type) Iron         3-4-5-6-30'  41.62 

Equipment    as   above    46.77 

Labor  on   equipment   15.00 

Total      $419.20 


L.\YOUT  NO.    IS. 
Equipment. 
Material. 

7  Pole    bands    (solid    2-bolt) % 

8  Brookiyns.  (medium   malleable   iron).. 

8  Wood  strains,   l',i  in.  x  914  in 

4  Straight  line. hangers,  W.  E.  type  A  or 

equal     

2  Feeder  hangers,   W.   E.   94907 

6  Ears,    12    in.    clinch    

6  Section  insulators  (Philadelphia  type) 

4  Solid  crossovers    

4  114  in.  anchor  rods  and  guys 


500  Ft.   5/16   in.    stranded   wire. 


Incidentals  and  waste  at  5    '7c  ■ 


Cost. 
1.75 
4.80 
1.20 

1.60 

0.70 

1.50 

27.00 

13.60 

.     60.00 

4.00 

$116.15 
.$     5.81 


Total    $121.96 


Summary. 
Kind. 


Quantity. 
In  place: 

1  Pole Iron 

3  Poles   (Milwaukee 

type) Iron 

9  Poles Iron 

Equipment   as   above    . . 
Labor  on   equipment    . . . 


Size. 


Cost 
New. 


-8-30'     $  29.80 


-4-5-6-30' 
5-6-7-30' 


124.86 

229.95 

121.96 

20.00 


Total    $526.57 


LAYOUT  NO. 
Equipment. 
Material.  Cost. 

2  Pole   bands    (solid   2-bolt) $  0.50 

2  Brookiyns    (medium    malleable    iron) . .     1.20 

3  Wood  strains,  I'i  in.  .x  9%  in 0.45 

4  Straight  line  hangers.  W.  E.  tvpe  A  or 

equal    1.60 

3  Single    curve    hangers    1.20 

3  Double  curve  hangers  1.35 

10  Ears,   12  in.   clinch    2.50 

170  Ft.   5/16  in.   stranded  wire   1.36 

$10.16 
Incidentals  and    waste  at  5% $  0.51 


Total $10.67 

Summary. 


Quantity.  Kind. 

In  place: 

1  Pole Iron 

2  Poles  (Milwaukee 

type) Iron 

1  Stub Wood 

Equipment  as  above   

Labor  on   equipment    


Size. 
6-7-S-30' 


3-4-5-6-30' 
10  in. -30' 


Cost 
New. 

$  34.32 

83.24 
10.15 
10.67 
25.00 


Total     $163.48 
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LAYOUT   NO.    20. 

Equipment. 
Material. 

14  Pole    bands    (solid    2-bolt) ' 

20  Brooklvns    (medium    malleable   iron).. 

13  Wood  strains,   IVi   in.   n  9%  in 

7  Straight    line    lianger.s.    W.    E.    type   A 
or    equal    

6  Single   curve   hangers    

7  Double  curve  hangers   

23  Ears.    12    in.    clinch    

2  Splicing  ears,  15  in 

1  Section    insulator    (Philadelphia    type) . 

2  Trolley    frogs     

4  Porcelain    knobs    

1  Messenger  cable   clamp    

2  Turnbuckles,    12    in 

700  Ft.    5/16   in.    stranded   wire    


Cost. 

i  3.50 

12,00 

1.95 

2.S0 
2.40 
;!.15 


1.00 
4.50 
6. SO 
0.60 
0.10 
0.60 
5.60 


$50.75 
Incidentals  and  waste  at  57c $  2.54 

Total    $53.29 


h-ummary. 


Kind. 


Quantity. 
In  place: 

1  Pole Iron 

2  Poles Iron 

2  Poles  (Milwaukee 

tvpe) Iron 

6  Poles Iron 

Equipment  as  above    . . . 
Labor  on   eciuipment    . . . 


5-6-7-30' 
5-6-7-30' 


-4-5-6-30' 
6-7-S-30' 


Cost 
New. 

i  31.00 
62.00 

S3. 24 

211.50 

53.29 

32.50 


Total     $473.53 


/e[^//v<?  fiae/ 


Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

S  Poles^!'!^.' Iron  6-7-S-30'     $275.36 

n  Poles Iron  4-5-6-28'       229.05 

Equipment  as  above    ^Ji'-n 

T^abor    on    equipment    i'?- 

Total     $6^.0. 5i 


LAYOUT   NO.    22. 
Equipment. 
Material. 

9  Pole  bands    (solid   2-boU) : 

14  Brooklyns    (medium    malleable    iron).. 

12  Wood   strains,    1^4    in.    x   9i/4    in 

9  Straight    line   hangers,    W.    E.    type    A 

or    equal    

4  Single   curve   hangers    

1  Double    curve    hanger    

11  Ears.   12  in.   clinch    

4  Splicing  ears,  15  in 

3  Splicing    sleeves,    10    in 

4  Insulated  crossings  (Philadelphia  type) 

2  Trolley   frogs,    4    pull-oft    eyes        

560  Ft.    5/16    in.    stranded   wire    


Incidentals  and  waste  at 


Cost. 

%  2.25 
S.40 
1.80 

3.60 
1.60 
11.4.'. 

i'Miil 

1.20 

34.40 

6. SO 

.      4.4S 

$69.73 
.$  3.49 


Total    $■3.22 

Summary. 

(;ost 
Size.  New. 


Quantity.  Kind. 

In   place: 
3  Poles Iron 

1  Pole Iron 

2  Poles Iron 

Equipment    as    above    . . . 
Labor  on    equipment    . . . . 


6-7-8-30' 

5-6-7-33' 

5-6-30' 


$103.26 
31.73 
53.28 

•  73.22 
22.50 


Total    $2.S3.99 


LAY(n:T  NO.    21. 

Equipmenl. 
Material.  Cost. 

21  Pole    bands    (solid    2-bolt) $     5.25 

22  Brooklvns   (medium  malleable  iron).     13.20 
32  Wood  strains.  I14  in.  x  9%  in 4.80 

3  Porcelain   break   strains    0.45 

10  Straight  line  hangers,  W.  E.  type  A 

or    equal    4.00 

3  Single   cun'e    hangers    1.20 

2  Feed  hangers,   W,   E.   94907 0.70 

2  Section  insulators  (Philadelphia  type)       9.00 

4  Insulated     crossings       (Philadelphia 

type)     34.40 

4  Trolley   frogs    13.60 

14  Ears,    12    in.   clinch    3.50 

3  Splicing    ears,    15    in 1.50 

30  Ft.   4/0  W.   P.   wire    3.54 

1,400  Ft.   5/16   in.   stranded   wire 11.20 

$106.34 
Incidentals   and  waste  at   5<^t $     5.32 

Total- $111.66 


IMaterial. 


LAYOUT   NO.    24. 
Equipment. 


1,415 
245 


Pole  bands   (solid  2-bolt) $ 

Brooklvns   (medium  malleable  iron). 

Wood  strains.    lU   in.  x  9 'A    in 

Eyebolts,   ^i   in.  x  13  in 

Straight    line    hangers,    W.    E.    type 

A,    or  equal 

Single   curve  hangers 

Barn    hangers    

Ears,   12-in,   clinch 

Ears,  15  in.   clinch 

Splicing  ears.   15  in 

Insulated        crossing        (Philadelphia 

type)     

Trolley  frogs.  4  pull-oft  eyes 

Ft.   5/16   in.  stranded  wire 

Ft.    14   in.  stranded  wire 


Cost. 

1.50 

4.20 

7.95 

1.65 

34.80 

3.20 

O.SO 

23.25 

1.00 

1.50 

8.60 

6.80 

11.32 

1.59 


Incidentals  and   waste,    at    J7f $     5.41 

Total    $113..57 

Siunmory. 

Kind.  Size. 


Cost 

New. 


Quantity. 

In  place:  ,  „„ „, 

2  Poles Iron                  6-7-S-:!ii'  $68.84 

Equipment   as    above ^^^'51 

X^bor  on    equipment 100. OO 

Total    '. S2S2.41 


LAYOUT  NO.    23. 
Equipment. 
Material  Cost. 

10  Pole    bands    (solid    2-bolt) $2.50 

10  Brooklvns   (medium  malleable  iron)...  6.00 

10  Wood  strains,  1%  x  9%  in 1.50 

4  Terminal    insulators    (swivel) 1.80 

7  Straight    line    hangers,    W.    E.    type    A 

or  equal   2.80 

3  Solid  feed   hanger   ears    1.35 

7  Ears,  12  in.  clinch  1.75 

4  Splicing  ears,   15  in ; . .  2.00 

1  Trolley  frog,  4  pull-off  eyes 3.40 

1  W.  I.  ring,  "^  in.  x  3  in 0.05 

590  Ft.   5/16   in.    stranded  wire   4.72 

34  Ft.  4/0  W.   P.  wire   4.01 

$31.88 
Incidentals  and  waste  at  5% $  1.59 

Total     %?.ZA- 

Summar.v. 
Quantity.  Kind.  Size.  New. 

Cost 
In  place: 

10  Poles Iron  6-7-8-30'     $344.20 

Equipment    as    above    33.47 

Labor  on   equipment    12.50 

Total     $390.17 


LAYOUT   NO.   25. 

Equipment. 
Material. 

9  Pole  bands   (solid  2-bolt) 

9  Brooklvns   (medium,   malleable  iron)... 

12  Wood   strains,    IV4    in.  x  9V>   in 

S  Straight   line    hangers,    W.    E.    type   A. 

or  equal    • 

8  Single    curve    hangers 

7  Double    curve    hangers 

19  Ears,    12-in.    clinch 

4  Splicing  ears,  15  in 

2  W.  I.  rings,  5/8  in.  x  6  in 

2  1%    in.  anchor  rods  and  guys 

680  Ft.  5/16  in.  stranded  wire 


Cost. 

E  2.25 
5.40 
1.80 

3.20 

.  3.20 

.  3.15 

.  4.75 

.  l.SO 

.  0.10 

.  30.00 

.  -^.44 

$61.09 
.$  3.05 


Incidentals  and  waste,  at  5% 

Total    $64.14 

Summary. 


Kind. 


Size. 


Cost 
New. 


Quantity. 
In  place:  _  „  „„, 

1  Pole Iron  6-7-8-30' 

7  Poles Iron  5-6-7-30' 

Equipment  as  above 64.14 

Labor   on    equipment ■>3-"" 

Total     *307.' 


$  29.80 
178.85 


.00 
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LAYOUT  NO.   26. 
Equipment. 
Material.  Cost. 

3  Pole  bands   (solid.  2-boltl $  0.75 

3  Biooklyns    (medium,    malleable    iron)..     l.SO 

y  Wood  strains.  1%  in.  x  i'  V>  in 1.35 

2  Straight    line   hangers,    W.    E.    type    A, 

or    equal    O.SO 

6  Single    curve    hangers 2.40 

7  Double  curve  hangers 3.15 

15  Ears,    12-in.    clinch 3.75 

1  Splicing  ear.  15  in 0.45 

4  TroUev   clamps    1.20 

1  Wall  anchor   0.20 

S5  Ft.  trolley  tee.  steel,  2i.i   in.   x  1%  in..     7.65 
S5  F't.   wood  trough 34.00 

2  1'4   in.  anchor  rods  and  guys 30.00 

570  Ft.  5  16  in.  stranded  wire 4.58 


Incidentals  and  waste,  at  5% 


$92.06 
.$  4.60 


Sunmiar>-. 

Cost 

Quantit\'. 

Kind. 

Size. 

New. 

In    placi- 

1  Polf 

Iron 

6-7-S-30' 

$  29.80 

1  Pole 

Iron 

5-6-7-31' 

25.95 

3  Poles.... 

Iron 

5-6-7-30' 

76.65 

Equipment 

as 

above 

96.66 

Lai. or    on 

equ 

pment 

30  00 

Total 

$"59  00 

LAYOUT   NO. 

27. 

Equipment. 

Material. 

Cost. 

S  Pole  bands 

(solid    2-bolt). 

..$  2.00 

3  Brooklyns 

(medium,  malleabl 

=  iron) 

..     1.20 

27  Wood  strains,    IVi    in.   x   9'/. 

m. 

..     4.05 

10  Straight   line    hangers.    W 

E 

type 

A, 

..     4.00 

7  Single  curve  hangers 

..     2.80 

17  Ears.  12-in 

..     4.25 

..   13.60 

..  13.60 

1  Iron  ring, 
3  Porcelain  1 

4  in.   -s   14    in. . 

..     0.05 

snobs    

..     0.45 

398  Ft.  5/16  in 

..     3. IS 

633  Ft.    Vi    In. 

..     4.11 

$53.29 

Incidentals 

and  waste,  at 

5% 

..$  2.66 

Total    .    . 

..$55.95 

Summary. 

Cost 

Quantity. 

Kind. 

Size. 

New. 

In  place: 

3  Poles 

Iron 

.T- 

«-■, 

-30' 

$  90.51 

1  Pole 

Iron 

.)- 

«-" 

-35' 

32.89 

1  Pole 

Wood 

s 

m. 

-oU' 

17.50 

4  Poles 

Wood 

« 

in. 

-50' 

56.00 

1  Pole 

Wood 

6 

in. 

-4ft' 

11.90 

Equipment   as 

above 

55.95 

Labor   on    equi 

pment 

17.50 

Total     

.$282.25 

1 


X^.g?^t^/±vv.J*^^^^   y^^=i^^A 


LAYOUT   NO.   2S. 

Equipment. 
Material.  Cost. 

4  Pole  bands  (solid,  2-bolt) $1.00 

3  Brooklyns  (medium,  malleable  iron) 1.80 

2  Terminal    insulators    (swivel) 0.90 

2  Wood  strains,  li/4   in.  x  9Vi!  in 0.30 

1  Straight    line    hanger,    W.    E.     type    A, 

or    equal    ." 0.40 

1  Single  curve  hanger 0.40 

1  Double  curve  hanger 0.45 

2  Ears.    12-in.    clinch 0.50 

1  Splicing  ear.  15  in 0.45 

SIO  Ft.  5/16  in.  stranded  wire 2.4S 


Incidentals   and  waste,    at   5*^^ $0,43 

Total    $9.11 

Summary. 
Kind.  Size. 


Quantity. 
In  place: 

2  Poles Iron 

2  Poles Iron 

Equipment  as  above. . . . 
Labor   on   equipment... 


Cost 
New. 


6-7-8-30'  $  68. S4 

4-5-6-28'  41.66 

9.11 

7.50 


Total    $127.11 


"T^ 


LAYOUT    NO.    29. 


Equipment. 
Material.  Cost. 

2  Pole  bands  (solid,  2-bolt) $0.50 

1  Brooklyn   (medium,  malleable  iron) 0.60 

4  Wood  strains,  1^4   in.  x  9y2   in 0.60 

2  Straight    line    hangers,    W.    E.    type    A, 

or  equal    O.SO 

1  Single    curve    hanger....- 0.40 

2  Ears.    12-in.    clinch ^..  0.50 

168  Ft.   3/S   in.   stranded   wire 1.68 

82  Ft.   5/16    in.   stranded   wire 0.66 

205  Ft.    No.    S   iron   wire 0.37 


$6.11 
$0.31 


Incidentals  and  waste,  at  '1% 

Total    $6.4 


Quantity. 
In  place: 

2  Poles Iron 

1  Pole Iron 

Equipment   as   above... 
Labor  on  equipment.... 


Summary. 
Kind. 


Cost 
New. 

$41.66 

33.55 

6.42 

7.50 


Total    $89.13 


Size. 


4-5-6-2S' 
6-7-8-35' 


S£L./^0/~/T 


LAYOUT   NO.    30. 

Equipment. 
Material.  Cost. 

8  Pole  bands  (solid  2-bolt) $  2.00 

8  Brooklyns  (medium,   malleable) 4.80 

1  Wood  strain,  1%  in,  x  9Vo  in 0.15 

8  Straight    line   hangers.    W.    E.    type   A, 

or  equal    3.20 

8  Ears.  12  in.  clinch 2.00 

4  Adjustable  crossovers    18.00 

142  Ft.   5/16  in.   stranded  wire 1.14 

30  F't.  4/0  W.  P.  wure 3.54 

$34.83 
Incidentals  and  waste  at   5% $  1.74 

Total    $36.57 


Sununarj-.  Cost 

Quantity.                      Kind. '               Size.  New. 
In   place: 

8  Poles Iron                  6-7-S-30'  $282.00 

Equipment    as   above 36.57 

liabor   on    equipment 10.00 

Total    $328.57 


LAYOUT   NO.    31. 
Equipment. 
Material. 

5  Pole  bands  (solid  2-bolt) 

6  Brooklyns  (medium,  malleable  iron)... 
11  Wood  strains,  1  >4  in.  x  9  Vi  in 

4  Straight   line   hangers,   W.   E.   type   A, 

or  equal   

6  Single   curve    hangers 

7  Double    curve    hangers 

11  Ears,    12-in.    clinch ; 

5  Ears.    9-in.    clinch 

2  Splicing   ears,    12   in 

2  Trolley  frqgs    

1  Solid  crossover    

1'  1%  in.  guy  rod  and  anchor 

2  Iron  rings,  4   in,  x   14   in 

477  Ft.  5,  16  in.  stranded  wire 


Cost. 

$  1.25 
3.60 
1.65 

1.60 
2.40 
3.15 
2.75 
1.00 
1.00 
6.80 
3.40 
15.00 
0.10 
3.82 


$47.52 
Incidentals  a!id  waste,  at  5% $  2.38 


Total    $49.90 


Quantity. 
In  place: 

3  Poles Iron 

1  Pole Iron 

1  Pole Iron 

Equipment  as    above... 
Labor   on    equipment... 


Summary. 
Kind. 


Size. 

6-7-8-30' 
5-6-7-30' 
4-5-6-28' 


Cost 
New. 

$105.75 
31.00 
26.28 
49.90 
30.00 


LAYOUT   NO.    32. 
Equipment. 
Material.  Cost. 

5  Pole   bands    (solid   2-bolt) $1.25 

10  Brooklyns    (medium,  malleable   iron) .     6.00 
30  Wood  strains,  1^4  in.  x  OVj  in 4.50 

6  Insulated  eyebolts.    %   in.   x  IS  In 0.96 

1  Steel  eyebolt,    Vi   in.   x  12   in 0.0" 

10  Straight  line  hangers,  W.   E.   type  A 

or  equal    4.1" 

1  Single    curve   hanger    0.4" 

1  Double    curve    hanger    0.1 

5  Bars,   12  in.   clinch    1.2 

5  Splicing   ears,    15   in 2.5u 

2  Feed  tap   ears,   12   in 0.60 

4  Trolley    frogs     13.60 

1.095  Ft.    5/16   in.   stranded   wire    8.76 

260  Ft.    >4   in.    stranded   wire    4.29 

60  Ft.  No.   10  W.   P.   wire   0.4O 
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2  5-lanip  clusters 


Incidentals  and   waste   at 


.     5.00 

$54.01 
.$  2.70 


Total    $56.71 

Summar>\ 

Cost 
Quantity.  Kind.  Sizl-.  New. 

In  place: 
2  Poles Iron  5-6-7-30'     $51.10 

1  Pole Wood  7  in.   -50'         17.00 

5  Poles Wood  7  in.  -40'         57.50 

2  Poles Wood  7  in.  -30'         17.00 

Equipment    as   above    56.71 

Labor    on    equipment    20.00 


Total    $219.31 


ecLj~!orvT 


L.\YOUT  NO. 
Equipment. 
Material. 

.S  Pole   bands    (solid   2-bolt) %  2.00 

8  Brooklyns    (medium,    malleable    iron)..  4. SO 

6  Wood  strains,  1^4   in.  ?:  DVz  in 0.90 

S  Straight    line    hangers,    W.    B.    type    A 

or    equal    3.20 

8  Ears,   12  in.   clinch    2.00 

3  Splicing  ears,  15  in 1.50 

4  Adjustable    crossovers    18.00 

134  Ft.  5/16  in.  stranded  wire 1.07 

30  Ft.  4/0  W.  P.  wire   3.54 


Cost. 


Incidentals  and  waste  at   5%. 


$37.01 
.$  1.85 


Total    $3S.S6 

Summary. 

Cost 
Quantitv.  Kind.  Size.  New. 

S  Poles Iron  6-7-8-30'     $282.00 

Equipment    as    above    38.86 

Labor  on   equipment    10.00 


Total     $330.86 


L.\YOUT  NO.    34. 

Equipment, 
ilaterial. 

1  Brooklyn    (medium,    malleable    iron) . 

2  Insulated     eyebolts     

2  Wood  strains,  1%  x  SVa  in 

2  Terminal    insulators    (swivel) 

5  Straight   line   hangers    

1  Single  curve  hanger    

2  Ears,  12  in.  clinch   

2  Ears,    15   in.    splicing    

1  splicing   sleeve.    10    in 

275  Ft.  5/16  in.  stranded  w'ire 

200  Ft.  No.  6  steel  wire   


Cost. 

.$0.60 
, .  0.32 
. .  0.30 
, .  0.90 
. .  2.00 
, .  0.40 
. .  0.50 
. .  1.00 
. .  0.40 
. .  2.20 
. .   0.62 


Incidentals  and  waste  at  5%. 
Total   . . 


Summary. 
Kind. 


Quantity. 
In  place: 

6  Poles Wood 

2  Stitb : Wood 

Equipment    as    above    . . 


Size. 


7  in.-40' 
10  in-25' 


$9.24 
.$0.46 


.,,$9.70 

Cost 
New. 

%  69.00 

20.30 

9.70 


Labor    on    eciuipmeiit 
Total    


10.00 


.$109.00 


Bi^L/-70r^T 


I 
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I 
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LAYOUT    NO.    35. 
Equipment. 
Material. 

7  Pole  bands   (solid  2-bolt) 

8  Brooklyns    (medium,    malleable    iron) 

2  Wood  strains,    l^A   in.  x  9i/4   in 

6  Straight    line    hangers,    W.    B.    type    A 

or    equal     

2  Feeder  hangers,  W.  E.  94907   

4  Ears,    12    in.    clinch     

4  Splicing    ears,    15    in 

2  Splicing   sleeves,    10    in 

4  Insulated  crossings  (Philadelphia  type) 

1  Lightning    arrester    (Garton) 

140  Ft.   5/16   in.    stranded  wire   

30  Ft.  4/0  W.   P.  wire   


Cost. 

$  1.75 
4.80 
0.30 

2.40 
0.70 
1.00 
2.00 
0.80 
34.40 
6.00 
1.12 
3.54 


$58.81 
Incidentals  and  waste  at   5% $  2.94 


Total    $61.75 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 

7   Poles Iron  5-6-7-30'      $217.00 

Equipment  as  above    61.75 

Labor  on   equipment    12.50 


Total    $291.25 


LAYOUT   NO.    36. 
Etiuipment. 

Material.  Cost 

4  Brooklvns    (medium,   malleable   iron.$  2.40 

10  Wood  strains,  IH  in.  x  9Vi  in 1.50 

4  Hooks.    8    lbs.,    W.    1 0.76 

4  Straight   line  hangers   1.60 

56  Bam     hangers     22.40 

11  Ekrs,    12    in.    clinch    2.75 

5  Ears,    15   in.    splicing    2.50 

4  Trolley    bridge   pans,    129    lbs 332.00 

4  Trolley  hinge  pans,  41  lbs 80.00 

2  Male  trolley  pans,   11  lbs 5.40 

2  Female  trolley  pans,  11  lbs ,..  5.20 

1  Steel    plate    anchor,    9    in.    x    18    in. 

X  H  in 0.75 

1  Turnbuckle,  18  in.  x  1  in 0.75 

15  Ft.   21/2   in.  W.  I.  pipe    2.S5 

80  Ft.  wire,    %    in.    stranded    1.32 

225  Ft.    wire.    5/16   in.    stranded    1.80 

4  Latticed     steel     poles     for     lounter 

weights    332.80 

4  C.   I.    counter  weights 126.80 

2  Latticed  steel  bracket  poles    150.00 

$1,073.58 


Incidentals  and   waste  at   5'i J      53.68 

Total    $1,127.26 

Summary-. 

Cost  New. 

Equipment    as    above     $1,127.26 

Labor  on   equipment   30.00 

Total    $1,157.26 


^'OC'-r-i^i^LL.  JT 
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LAYOUT   NO.    37. 
Equipment. 
Material.  Cost. 

6  Insulated     eyebolts     $  0.96 

6  Straight    line    hangers,    W.     E.    type    A 

or  equal    2.40 

36  Barn    hangers    14.40 

9  Ears,    12    in.    clinch    2.25 

5  Splicing    ears,    15    in 2.50 

2  Feed   tap    ears    0.60 

4  Trolley   frogs    (special   draw   liridge) 21.60 


Incidentals   and    waste   at 


$44.71 
.$  2.24 


Total    $46.95 

Summar>'. 

Cost  New. 

Equipment  as  above    $46.95 

Labor  on   equipment    20.00 


Total    $66.95 


LAYOUT   NO. 
Equipment. 
Material.  Cost. 

9  Pole   bands    (solid   2-bolt) $  2.25 

7  Brooklvns    (medium,    malleable    iron  1 .  .  4.20 

19  Wood  strains,  9%  x  1%  in 2.85 

1  Globe    strain,    21/2    in 0.25 

2  Sections  insulator   (Philadelphia  type) .  9.00 

1  Crossover,    solid,    30    deg 3.40 

2  Frogs    6.80 

4  Hangers,  single  curve   1.60 

11  Hangers,  double  curve    4.95 

14  Ears,   12  in.   clinch    3.50 

2  Solid   feeder   ears    0.70 

1  Splicing  ear,  15  in O.50 

2  Insulated    eyebolts    0.32 

381  Ft.    %    in.   stranded  wire    -. 6.29 

206  Ft.   5/16   in.    stranded  wire    1.65 

30  Ft,    2/0  W.   P.   wire    2-31 

$50.57 
Incidentals  and  waste   5'>r $  2.53 

Total    553.10 

Summar\'. 


Quantity.  Kind. 

3  Poles Iron 

5  Poles Iron 

1  Pole Wood 

2  Poles Wood 

Equipment   as   above    . . . . 
Labor  on  equipment    


Size. 

5-6-7-8-40' 

6-7-8-35' 

10  in. -30' 

6  in. -40' 


Total    W30.62 
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:;   I'uUs lion  G-7-S-30'  103.26 

1   Pole Iron  5-6-7-30'         30.17 

1   Pole Iron  S  ln.-40'         11.50 

ICquipment  as  aliove 7'1.27 

Labor  on   equipment GO. 00 

Total    $348.04 


LAYOUT  NO.    30. 

Equipment. 

Material.  Cost. 

T  Pole  band.s   (solid,   2-bolt) $  1.75 

2  Eyebolts.  insulated   0.32 

12  Brooklyns   (medium,  malleable  iron)...     7.20 

32  Wood  strains.  91/2  in.  x  l>,i  i" 4.80 

i'  Crossovers    (solid) 6.80 

4  Trolley  frogs    13.60 

19  Straight   line   hangers 7.60 

9  Single   curve  hangers 3.60 

11  Double  curve  hangers 4.95 

8  Splicing  ears.   15   in 4.00 

31  E^ars,  12-in.   clinch 7.75 

1  Iron  ring,  4  in.  x  5/8  in 0.05 

S76  Ft.    li-in.    stranded  wire 5.69 

:'.27  Ft.  5/16-in.  stranded  wire 2.62 

$70.73 
Incidentals  and  waste,  at  o'~r $  3.54 

Total     $74.27 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 
2  Poles Iron  6-7-8-30'     $68.84 


LAYOUT   NO.    41. 
Equipment. 
Material. 

2  Pole  bands   (solid.  2-bolt) 

1  Brooklyn  (medium,  malleable  Iron). 

3  Globe  strains,   2  %    in 

2  Wood  strains,   9%   in.  x  IH   in 

1  Insulated  eyebolt   

4  Double  curve  hangers 

2  Single  curve  hangers 

6  Ears,   12-in.   clinch 

44  Ft.  5/16  in.  stranded  wire 

71  Ft.    *4-in.    stranded   wire 


Cost. 
.$  0.50 
.  0.60 
.  0.75 
.  0.30 
.  0.16 
.  1.80 
.  0.80 
.  1.50 
.  3.52 
.      4.02 

$14.55 
.$  0.73 


Incidentals  and  waste,  at  5?; 

Total    $15.28 


Summary. 

Quantity.  Kind. 

1  Pole Iron 

1  Pole Wood 

Equipment   as   above 

Labor  on  equipment 


Cost 
New. 
$38.17 
10.15 
15.28 
12.50 

Total    .$76.10 


Size. 
6-7-8-35' 
10  in. -30' 


LAYOUT   NO.    40. 

,  Equipment. 

Material.  Cost. 

10  Pole   liands   (solid  2-bolt) $     2.50 

8  Insulated    eyebolts 1.28 

2  Steel  eyebolts,   5/8  in.  x  IS  in 0.10 

16  Brooklyns    (medium,   malleable   iron)  9.60 

26  Wood  strains,   1%    in.  x  9i..   in 3.90 

6  Globe   strains.   lU,    in ' ■    1.50 

1  Terminal    insulator    (swivel) 0.45 

li   Straight  line  hangers 6.80 

2  Double   curve    hangers 0.90 

4  Single   curve   hangers 1.60 

2  Feeder  hangers.    W.    E.   94.907 0.70 

IS  Ears,    12    in.    clinch 4.50 

8  Splicing  ears,   15  in 4.00 

o  Splicing  sleeves  1.20 

o  Section        insulators        (Philadelphia 

^  type)     22.50 

4  Solid  crossovers   13.60 

4  Adjustable    crossovers    18.00 

2  Insulated      crossings      (Philadelphia 

^type) 17,20 

4  Trolley  frogs  13  GO 


1.130  Ft.   5/16  in.  stranded  wire. 
2S  F't.   4/0  W.   P.    wire 


Incidental's  and   waste  at  5%. 


Total 


Summary. 

Quantity.                       Kind.  Size. 

In    place: 

1  Pole Ircin  G-7-S-9-45' 

1  Pole Iniii  5-6-7-33' 

6  Poles Iron  5-6-7-30' 

2  Poles Wood  7  in. -50' 

3  Poles Wood  7  in. -45' 

1  Pole Wood  6  In. -30' 

5  Poles Wood  S  in. -45' 

1  Pole Wood  S  in. -40' 

1  Pole Wood  8  In. -35' 

Equipment  as   above 

Labor   on    equipment 


Total 


.$143.08 

Cost 
JNew. 

$  50.92 
31.73 

181.02 
34.00 
40.80 
5.90 
68.00 
11.50 
11.50 

143.08 
50.00 

.$628.45 


LAYOUT   NO.   42. 

Equipment. 

Material.  Cost. 

6  Pole  bands  (solid  2-bolt) $  1.50 

7  Brooklyns   (medium,  malleable  Iron)...     4.20 

6  Wood  strains,  9%   in.  x  Hi   in 0.90 

5  Globe  strains,   1V-.   in 1.25 

7  Insulated    eyebolts    1.12 

7  Straight   line   hangers 2.80 

1  Double  curve  hanger 0.45 

1  Feed  hanger,  W.   R.  94,907 0.35 

9  Ears,   12    in.    clinch 2.25 

1  Solid  feed   hanger  ear 0.45 

1  Splicing  ear,  15  in 0.50 

1  Splicing  sleeve,  10  in 0.40 

2  Section  insulators  (Philadelphia  type) .     9.00 
4  Adjustable  crossovers    18.00 

243  Ft.  5/16  in.  stranded  wire 1.94 


Inciden 
Total 

tals 

and 

waste 

at 

5%.... 

$45.11 
..$  2.26 

$47  37 

Quantity. 
In  place: 

6  Poles 

7  Poles 

1  Pole 

as   abo 
equipme 

Sunimarj- 

Kind. 

-Iron 

.Wood 

.Wood 

Size. 

5-6-7-30' 
7  in. -50' 
7  in. -30' 

Cost 

New. 

$181.02 

119.00 

8.50 

47  37 

Labor  on 

nt 

22.50 

Total 

L.\YOUT    NO.   43. 

Equipment. 

Material.  Cost. 

5  Insulated   eyebolts   %  0.80 

6  Wood  strains,  9 V.   in.  x  IH   in 0.90 

2  Globe   strains 0.50 

1  Brooklyn   (medium,   malleable  iron)....     0.60 
6  Straight    line    hangers 2.40 

2  Double    curve    hangers 0.90 

2  Single  curve  hangers 0.80 

2  Solid  feeder  ears 0.90 

10  Ears,    12   in.    clinch 2.50 

25  Ft.  2/0  W.  P.  wire 1.93 

191  Ft.    5/16  in.   iron  stranded    wire 1.53 

89  Ft.   H  in.  iron  stranded  wire 0.5.8 

1  1  i.i  guy  rod  and  anchor 15.00 

$29.34 
Incidentals  and  waste  at   5% $  1.47 


Total $30.S1 

Summary. 

Cost 
New. 


Quantity.  Kind. 

In  place: 

6  Poles Wood 

2  Poles Wood 

1  Pole Wood 

Equipment  as  above 

I^.tbor  on  equipment 

Total 


Size. 

in.  X  50' 
in.  X  30' 
in.  X  45' 


$102.00 
17.00 
13.60 
30.81 
15.00 

.$178.41 


342 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  i6. 


1  Pole Wood  6  In. -30'    J  5.90 

Equipment  as  above 5.88 

Labor    on     equipment 10.00 

Total    $21.78 


LAYOUT   NO.    44. 

Equipment. 

Material.  Cost. 

1  Insulated  eyebolt   'V'iS 

4  Double  curve  hangers 1.80 

2  Single    curve    hangers 0.80 

6  Ears,    12-ln.    clinch 1.50 

3  Globe  strains    0.75 

90  Ft.    %-in.    span   wire 0.59 

$5.60 
Incidentals  and  waste,  at  5% $0.2S 

Total     $5.88 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 


LAYOUT    NO.    46. 

Equipment. 

Material.  Cost. 

11  Pole    bands    (solid    2-bolt) $2.75 

7  Brooklvns    (medium,    malleable    iron)..     4.20 

12  wood  strains.  9V>    in,  x  1V4   in 1.80 

5  Globe  strains,  2V2    in 1.25 

7  Insulated    eyebolts    1,12 

1  Porcelain    knob 0.15 

2  Messenger  clamps 0.20 

9  Hangers,  straight  line 3.60 
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LAYOUT    NO.    l.i. 

Equipment. 

Material.  Cost. 

4  Pole  bands   (solid  2-boll) $  1.00 

5  Insulated    eyebolts    1.28 

62  Steel  eyebolts,    Vj   in.  x  12  in 3.10 

67  Brooklvns   (medium,  malleable  iron)  40.20 

35  Wood  strains,  1%   In.  x  9Vb  in 5.25 

13  Globe   strains,    'IVi   in 3,25 

169  Straight  line  hangers 67.60 

5  Single  curve   hangers ■ 2.00 

2  Double   curve   hangers 0.90 

9  Feeder   Hangers    3.15 

1  Barn    hanger    0.40 

112  Ears.   12  in.   clinch 28.00 

2  Solid  teed  hanger  ears 0.90 

42  Splicing  ears,   ]5  in 21.00 

47  Screw  clamp  ears.  4  in 9.40 

"  Splicing  sleeves.  10  in 1.20 

2  Adjustfible   crossovers    9.00 

Vi  Solid    crossovers    47.60 

0  Trolley    frogs    20.40 


9&  Ft. 

90  Ft. 

2,070  Ft. 

533  Ft. 

ISO  Ft. 


4/0  W.   P.   wire 11.56 

2/0   W.    P.   wire ■.  . . .  6.93 

5/16  in.  stranded  wire 16.56 

U    in.    stranded   wire 3.4u 

No.    8  solid  iron  wire 0.32 


$304.46 
Incidentals  and  waste  at  5% $  15.22 


Total    $319.68 

Summary. 


Quantity.  Kind. 

In    place: 

3  Poles Iron 

I   Pole Iron 

1  Pole Wood 

6  Poles Wood 

Equipment  as  above 

Labor  on  equipment 


Size. 

6-7-8-30' 
4-5-6-28' 
7  in. -50' 
7  in. -45' 


5  Hangers,    double  curve 2.25 

."'  Hangers,  single  curve 2,00 

7  Ears,    15   in,   clinch 1.75 

11  Ears,   12  in,  clinch 2.75 

2  Trolley   frogs    6.80 

1  Solid   crossover    3.40 

1  Section  insulator,  W,  E,  100,166 4.60 

130  Ft.    Vi    in.   stranded   wire 2.15 

190  F't.  5/16  in.  stranded  wirir 1.52 

377  Ft.    Vi    in.   stranded  wire 2.45 


$44.64 
Incidentals  and  waste  at  5% $  2.23 


Total    $46.87 

Summary. 


Cost 
New. 

$211.19 
51.00 
17.00 
46.87 
35.00 


Total    $361.06 


Quantity.  Kind. 

In  place: 

7  Poles Iron 

3  Poles Wood 

2  Poles Wood 

Equipment   as   above 

Labor  on  equipment 


Size. 

5-6-7-30' 
7  in. -50' 
7  in. -30' 


Material. 


LAYOUT   NO.   47. 
Equipment. 


Cost. 
1  Pole   band    (solid   2-bolt) $0.25 

1  Brooklyn   (medium,  malleable  iron) 0.60 

3  Wood   strains,  oy™   in.  x  1%   in 0.45 

4  Double    curve    hangers 1.80 

2  Single    curve    hangers 0.80 

6  Ears,   12    in.    clinch 1.50 

70  Ft.   14   in.  stranded  wire 0.46 


Incindentals  and  waste  at  59c. 


$5.86 

.$0.29 


Total    $6.15 


Summary. 
Kind. 


Quantity. 
In  place; 

1  Pole Iron 

Equipment   as   above.... 
Labor   on    equipment.... 


Size. 
5-6-7-30' 


Cost 
New. 

$30.17 

6.15 

15.00 


Total     $51.32 


Total    $77L99 


LAYOUT    NO.    48. 

Equipment. 

Material.  Cost. 

3  Insulated    eyebolts    $  0.48 

4  Steel  eyebolts,    14   in.  x  12  in 0.20 

2  Brooklvns   (medium,   malleable  iron)...  1.20 

1  Globe  strain,   2V2   in 0-25 

l.S  Wood  strains.  1%   in.  x  9Vj  in 2.70 

5  Straight    line    hangers 3.20 

11  Single    curve    hangers 4-40 

1  Double  curve  hanger 0.45 

16  Ears,  12  in.  clinch 4.00 

2  Ears,  12  in.   feed   tap 0.60 

2  Solid  feed  hanger  ears 0.90 

3  Splicing   ears.    15    in l-oO 

3  Single  brackets  (Form  2) S.25 

34  I^.  4/0  W.  P.  wire 4.01 


October  19,   1910. 


ENGINEERING-CONTRACTING 


343 


i'L'2     Ft.  5/16  in.  stranded  wire 1.7S 

:i(ir)  Ft.   H   in-  stranded  wire 1.9S 


$35.90 
.$  l.SO 


Incidentals  and  waste  at  59r 

Total    J37.70 

Sumtnai\ . 

Cost 
Quantity.  Kind.  Size.  New. 

In   place: 

:!  Poles Wood  ,S  in. -30'     $  30.45 

3  Poles Wood  S  in.-35'         34.50 

7  Poles Wood  S  in. -40'         72.31 

Kqiiipment   as   above 37.70 

Labor   on    equipment •. 30.00 

Total    $204.06 


LAYOUT    XO.    43. 


Equipment. 
^Material. 

6  Pole  bands  (solid  2-boIt) 

3  Insulated  eyebolts    

1  Steel  eyebolt.    Vb    in.  x  12  In 

S  Brooklyns    (medium,    malleable    Iron).. 
9  Wood  strains,   1%   in.  x  3'/i  in 

10  Straight    line    hangers 

9  Ears,    12   in.    clinch 

1  Ear.    15   in.    clincli 

2  Splicing   ears.    15   in 

2  Section   insulators   (Philadelphia  type). 

4  Insulated   crossings 

362  Ft.  a  16  in.  stranded  wire 


Incidentals  and  waste  at 


feumniar^'. 

Quantity.  Kind.  Size. 

In  place: 

1  Pole Iron  4-5-6-35' 

3  Poles Iron  4-5-6-28' 

2  Poles Wood  S  in. -40' 

1  Pole Wood  7  In. -45' 

2  Poles Wood  7  in. -30' 

Equipment    as   above 

Labor    on    equipment 


;.os 


Total 


.$225.04 


LATOUT    NO.   50. 

Equipment. 

Material.  Cost. 

6  Pole  bands  (solid  2-bolt) $  1.50 

13  Eyebolts    y.    in.   x  12    in 0.65 

6  Wood  strains,   I'i   in.  x  9Vi   m 0.90 

6  Brooklyns    (medium    malleable   Iron)....     3.60 

3  Globe  strains.   214   in 0.7J 

4  Insulated    crossings     (Philadelphia) 34. 4u 

5  Straight    line   hangers 3.20 


4  Solid   feeder   ears 

6  Ears.    12    in.    clinch 

2  Splicing  ears,  15  in 

37  Ft.  5/16  in.  stranded  Iron  whe. 
SO  Ft.  4/0  W.  P.  wire 


Incidentals  and   waste  at 


Summary. 

uantily.  Kind. 

In   place: 

.Poles Ii'on 

Poles Iron 

Poles Wood 

Poles W^ood 

Pole Wood 

Pole Wood 

Iquipment   as   above 

abor  on  equipment 


.  1.40 

.  1.50 

.  1.00 

.  1.90 

.  9.44 

$60.24 
.$  3.01 

.$63.25 


Cost 
New. 

$  76.34 
150.85 
25.50 
34.00 
11.50 
11.50 
63.25 
22.50 


Total     $395.44 


.Size. 

6-7-S-35' 
5-6-7-30' 
7  in. -30' 
7  in. -50' 
S  in. -35' 
.s  in. -40' 


LAYOUT  NO.    51. 

Equipment. 
Material. 
10  Insulated    eyebolts    

2  Brooklyns   (medium,   malleable  iron). 

10  Wood  strains.  114   in.  x  S'A   in 

3  Globe   strains,   2i/L>   in 

11  Straight  line  hangers.  W.  E.  type  A. 
6  Single    curve    hangers 

13  Ears,  12  in.  clinch 

2  Ears,    15   in.    clinch 

5  Splicing   ears,    15   in 

1  Trolley   frog    

1  W.  I.  ring,   %   in.  x  4  in 

243  Ft.  5/16  in.  stranded  wire 

300  Ft.    ^  in.  stranded  wire 


::ost. 

1.60 
1.20 
1.50 
0.75 
4.40 
2.40 
3.25 
0.50 
2.50 
3.40 
0.05 
1.94 
1.95 


$25.44 
Incidentals    ;nid    wastp  al    ."/; .$  1.27 

Total     $20.71 


Suniniar.v. 

Quantity.  Kind. 

In  place: 

1  pole Iron 

S  Poles Wood 

2  Poles Wood 

1  Pole Wood 

4  Poles Wood 

Equipment   as   above 

Labor   on    eciuipment 


Cost 
New. 

!  38.17 
51.00 
23.00 
10.33 
34.00 
26.71 
30.00 


Total    $213.21 


Size. 

f;-7-8-35' 
7  in. -50' 
7  in. -40' 
1;  in. -40' 
7  in. -30' 


L.\Y'OUT   NO.   52. 

Equipment. 
Material.  Cost. 

U  Pole  bands  (solid  2-bolt) $  2.75 

11  Brooklyns  (medium,  malleable  Iron)...  6.60 

19  Wood  strains.  914  in.  x  H4   In 2.85 

5  Hangers,    straight   line 2.00 

4  Hangers,    single    curve , 1.60 

4  Hangers,  double  curve 1.80 

2  Hangers,    feeder   0.70 

14  Ears.  12  in.  clinch 3.50 

2  Ears,    splicing    0.90 

500  Ft.  5/16  in.  stranded  iron  wire 4.00 

50  Ft.   4/0  W.   P.    wire 5.90 

1   Section  insulator  (Philadelphia  type)..  S.60 

1  Trolley  frog    3.40 

1  Solid   crossover   3.40 


Incidentals  and  waste  at  5%. 
Total    


$48.00 
.$  2.40 


.$50.40 


Summary. 

Quantity.  Kind. 

1  Pole Iron 

.'  Poles Iron 

Kc(uipment  as  above 

Labor    on    equipment 


Size. 
6-7-8-30'     $ 
5-6-7-30' 


Total 


Cost. 
New. 

29.80 
127.75 
50.40 
25.00 

.$232.95 


LAYOUT    .N"0.    63. 

Equipment. 

Material.  Cost. 

15  Pole    bands    (solid    2-bolt) $3.75 

17  Brooklyns  (medium,  malleable  iron)..  10.20 

28  Wood  strains,  li-i   in.  x  9Vj  in 4.20 

9  Hangers,   straight  line 3.60 

3  Hangers,    single   curve 1.20 

3  Hangers,  double  curve 1.35 

13  Ears,   12  in.  clinch 3.25 

2  Ears,  anchor  clamp 0.90 

2  Trolley  frogs  6.80 

1  Solid   crossover    .- 3.40 

1  Iron  ring,  3  in.  x  %  in 0.05 

1,385  Ft.  span  wire.  5/16  in.  strand 11.08 

33  Ft.  W:  P.  wire,  4/0 3.89 

$53.67 

Incidentals  and  waste  at  5% »$  2.68 


Total    $56.35 

Summary. 


Quantity.  Kind. 

1  Pole Iron 

9  Poles Iron 

l''quipnient   as   aho\'e 

Labor  on  equipment 


Size. 

6-7-8-30' 
5-6-7-30' 


Cost. 

New. 
$  23.80 

229.95 
56.35 
25.00 


Total 


.$341.10 


LAYOUT    NO.    54. 

E(iuipment. 
Malt-rial.  Cost 

II  Pole   bands    (solid    2-bolt) $2.75 

11  Brooklyns  (medium,  malleable  iron)...     6.69 

1.")  Wood  strains.  I14    in.  x  SMi  in 2.25 

4  Strjiigiit    line    hangers 1.60 

4  Single    curve    hangers 1.69 
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2  Double    curve    hangers 

1  Feeder  hanger,  W.  E.   94,907 

9  Ears,    12    in.   clinch 

3  Ears,   solid   feed   hanger 

2  Ears,  15  in.  splicing 

1  Adjustable  crossover 

1  Iron  ring.   ^  in.  x  4  in 

1  Trollev  (rog    

243  Ft.  5/16  in.  stranded  iron  wire 

211  Ft.   %   in.  stranded  iron  wire 

2  Lightning  arresters  (Garton)   

1  Section  switch.  400  ampere.  S.  P. 

72  Ft.  4  0  W.  P.  wire 
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\ol.  XXXIV.     No.  i6. 


.  0.90 

.  0.35  ■ 

.  2.25 

.  1.35 

.  0,90 

.  3.40 

.  0.05 

.  3.40  . 

.  1.94 

.  1.37 

.  12.00 

■.  7.00 

.  S.50 

J5S.21 
.$  2.91 


Incidentals  and  waste  at  Tj'.i 

Total    $61.12 


Sunimar>-. 
Kind. 


Quantity. 
In   place: 

1  Pole Iron 

C  Poles Iron 

Equipment  as  above. . . . 
Labor   on   equipment 


6-7-S-30' 
5-6-7-30' 


Cost 
New. 

(  29.80 

153.30 

61.12 

17.50 


Total    $261.72 


LAYOUT    NO.    55. 

Equipment. 
Material. 
14  Pole    bands    (solid    2-bolt) 

14  Brooklyns   (medium,  malleable  iron) . . . 

15  Wood  strains,  9%  x  1>4  in 

7  Hangers,   straight  line,   type  A.   W.   E. 
2  Hangers,    single   curve    

2  Hangers,    double    curve    

10  Ears,   12  in.   clinch    

3  Ears,   solid  feed   (hanger) 

2  Ears,    15  in.    splicing    

1  Hanger,    feeder    

2  Trolley    frogs    

1  Iron  ring,  4  in.  x  i^  in 

820  Ft.  guy  wire,  5/16  in.  strand   

35  Ft.  W.   P.  wire,   4/0 


Incidentals  and  waste  at 


I'ost. 

3.50 

8.40 

2.70 

2.80 

.     0.80 

.     0.90 

.      2.50 

.      1.35 

.      0,90 

.      0.35 

.      6.80 

.      0.05 

.     6.55 

.     4.13 

$41.74 
.$  2.09 


Total   $43.83 

Summary. 


Quantit\'.  Kind. 

1  Pole Iron 

6  Poles Iron 

Equipment  as  above    .  . 
Labor  on   equipment    . 


Size. 
6-7-8-30' 
.-,-6-7-30' 


Cost 

New. 

$  29.80 

153.30 

43.83 

25.00 


Total    $251.93 


L/mf/i 

1 

k.- 

■-) 

\ 

\ 

^ 

>- 

^ 

^ 

N 

!* 

s 

11 

5 

v! 

1, 

^ 

^^ 

^                           1 

/ 

^ 

^ 

zr/6%r  jr     J 

J 


l.SO 
1.60 


12  Wood  strains,   9%   in.   x   Hi   in 

4  Straight   line  hangers    

7  Single    curve   hangers    2.80 

7  Double   curve    hangers    -J-lJ 

18  Ears,    12    in.    clinch    4.50 

340  Ft.  Wire,  U  in.  stranded  2.21 

100  Ft.  wire,   5/16  in.   stranded    0.80 


Incidentals  and   waste  at 


21.11 
1.06 


Total    »22.17 

Suniniar\'. 

Quantity.  Kind. 

In  place:  . 

4  Poles Iron 

Equipment    as    abo\i 
Labor   on   equipment 


LAYOUT   NO.    7)6. 

Equipment. 
:ilaterial.  p"^}: 

5  Pole   bands    (solid   2-bolt) $1.25 

o  Brooklvns    (hiediuni,    malleable    iron  i . .     3.00 


Total 


L.A.YOUT   NO.    57. 

Equipment. 

Material. 

9  Pole   bands    (solid   2-holt) 

9  Brooklvns    (medium,    malleable    ium). 

20  Wood  strains,  SV2   in.  x  1>4   in 

8  Straight    line    hangers    

5  Single    curve    hangers    ... 

IS  Ears,   12   in.   clinch    

2  EJars,   solid  feed  hanger    .  . 

1  Ear.  15  in.  splicing   

1  Solid  crossover   

2  Right  hand  frogs  

270  Ft.  wire,  5/16  in.   stranded    

315  Ft.  wire,   14  in.  stranded    

32  Ft.  wire,  2/0  W.  P 


5.40 
3.00 
3.20 
2.00 
4.50 
0.90 
0.45 
3.40 
6.80 
2.16 
2.05 
2.46 


Incidentals   and    waste    at    5%. 


Total    $40.50 

Summar\', 

Cost 
Quantity.  Kind.  Size.  New. 

Til    TilfiC^  * 

4  Poles...'. Iron  5-6-7-:i0'     $120.68 

Equipment  as  above    40.50 

Labor  on    equipment    25.00 

Total    $186.18 


-Htf 


~7n7T 


k.  ,  , 


-km 


^t 


Jr 


SI 

LAYOUT   NO.    5S. 

Equipment. 
Material.  Cost. 

8  Pole   bands    (solid    2-bolt) $  2.00 

8  Brooklyns    (medium,    malleable    iron) . .     4.80 

8  Wood  strains,  1 14  in.  x  9%  in 1.20 

8  Straight  line  hangers,  W.  E.  type  A...     3.20 

7  Ears,   12  in.    clinch    1.75 

1  Splicing  ear,    15   in 0.45 

4  Insulated   crossings  (Philadelphia  type)  34.40 
160  Ft.    5/16   in.   stranded  wire    1.28 


$49.08 
Incidentals  and  waste  al    5% $  2.45 


Tot.il     $51.53 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 

6  Poles Iron  5-6-7-30'     $153.30 

Equipment  as  above   51.53 

Labor  on   equipment    12.50 


L-^YOUT    NO.    59. 

Equipment. 
Material.  Cost. 

8  Pole    bands    (solid    2-bolt) $2.00 

8  Brooklvns  (medium,   malleable  iron)...     4.80 

8  Wood  strains.  Hi  in.  x  914  in 1.20 

8  Straight    line    hangers.    W.    E.    type   iV 

or  equal    3.20 

7  Ears,  12  in.  clinch   1.75 

1  Splicing  ear,    15   in 0.45 

217  Ft.    5/16  in.   stranded    wire    1.74 


Incidentals  and    waste  at   5    %.... 

Total    $15.90 

Summary. 


76  X 


Quantity.  Kind. 

In  place: 

4  Poles Iron 

Equipment  as  aliove    .  .  .  . 
Labor  on   equipment    . . . . 


Size. 


Cost 
New. 


-6-7-30'     $120.68 

15.90 

5.00 


Total    $141.58 


It 


=R= 


FT" 


1  ! 


LAYOUT  NO.    60. 

Equipment. 
Material.  Cost. 

2  Insulated    crossings    (Philadelphia   type). $17.20 
Incidentals  and  waste  at   5% 8.60 

Total    $25.80 

Summar\-. 

Cost  New-. 

Equipment  as  abo\"e    ^"n'§5 

Labor  on    equipment    "-"O 

Total    $28.30 


Total    $217.33 


LAYOUT   NO.   61. 

Equipment. 
Material.  C?lV. 

6  Pole   bands    (solid   2-bolt) $  J-»0 

6  Brooklvns    (medium,    malleable    iron)..  3.60 

13  Wood  strains.  114  in.  x  9%  in 1.9.-i 

4  Straight  line  hangers,  W.  E.  type  X..  1.60 

8  Single    curve   hangers    3.20 

8  Double   curve    hangers    •>..60 

20  Ears,    12   in.    clinch    o-O" 


i  ! 
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1  1>A  in.  X  40  ft.  guy  rod  and  anchoi- l.'j.OO 

495  Ft.    5/16  in.   stranded  wire    3.96 


$39.41 
Incidentals  and  waste  at  7i% 1.97 


Total    $41.38 

Summar.v, 

Cost 
Quantity-  Kind.  .Size.  New. 

In    place: 

4  Poles Iron  :.-n-:-".ii-     $102.20 

Equipment  as  above    ,  41. 3S 

Labor  on   equipment    .  2.i.00 


Total    $16S.5S 


LAYOUT  Ni).    «|. 
Equipment. 
Material.  Cost. 

17  Pole   bands    (solid   2-bolt) $  4.25 

17  BrooUlyns   (medium,  malleable  iron)-..    10.20 

21  Wood  strains,   Hi   in.  x  O'/^  in 3.15 

9  Straight  line  hangers,  W.  E.  type  A...     3.60 

9  Single    curve    hangers     3.60 

9  Double  curve  hangers    4.05 

1  Feeder    hanger    0.35 

2  Insulated  crossings  (Philadelphia  tvpe)   16. SO 
950  Ft.   5/16   in.   stranded  wire    7.60 


Incidentals  and  waste  at  3%. 


LAYOUT 


Equipment. 

Matelial. 

2  Brooklyns   (medium,  malleable  iron). 

4  Wood  strains,  l^i  in.  x  9"^  in 

2  Straight    line    hangers    

4  Single    curve   hangers    

4  Double  curve  hangers   

31  Barn     hangei's     

41  Ears,    12    in.    clinch    

8  Porcelain    knobs    

1  Solid    crossover    

2  Trolley    frogs     

250  Ft.   trolley  trough    

12  Hangers  for  trough    

72  Ft.   B.   M.  3  in.  X  6  in.   lumber 

12  Ft.   B.  M.  3  in.  X  3  in.  lumber 

30  Ft.  B.  M.   1  in.  x  12  in.  lumber 


Cost. 

$     1.20 

0.60 

0.80 

1.60 

l.SO 

12.40 

10.25 

1.20 

3.40 

6.S0 

100.00 

12.00 

2.8S 

0.48 

1.20 


$53.60 
....$  2.6S 

Total    $56.28 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 

10  Poles Iron  5-6-7-30'     $255.50 

Equipment  as  above    56.28 

Labor  on  equipment   50.00 


Total    ? $361.78 


^vF5^/V/t2  //V  s^r 


$156.61 
Incidentals  and  waste  at  5% $     7.83 


Total    $164.44 

Sunrmar>'. 

Cost  New. 

Equipment   as  above    $164.44 

Labor  on   equipment    25.00 

Total   $1S9.44 


^'    • 


^ 


LAYOUT  NO.    63. 

Equipment. 

Material.  Cost. 

2  Pole   bands    (solid   2-bolt) $  0.50 

6  Brooklyns   (medium,  malleable  iron).  3.60 
44  Wood  strains,  1%  in.  x  9i.i  in 6.60 

2  Terminal    insulators    (swivel) 0.90 

15  Insulated    eye   bolts    2.40 

1  Porcelain  break  strain    0.15 

13  Straight   line  hangers    5.20 

26  Single   curve   hangers    10.40 

4  Double  curve  hangers    l.SO 

5  Barn   hangers    2.00 

47  Ears,  12  in.  clinch  11.75 

1  Splicing  ear,  15  in 0,45 

7  Single  brackets,  W.  E.  Form  2 19.25 

3  W.   I.  rings,    %   in.   x  4   in 0.15 

32  Ft.    trolley    trough    12.80 

1  Glass  insulator,  T.  G 0.08 


1841  Ft.   5/16  in.   stranded  wire 
2  IH  in.  guy  rod  and  anchor 


Incidentals  and  waste  at  'i7< 


Total    $128.90 


Summary. 

Quantity.  Kind.  Size. 

In   place: 
1  Pole Iron  5-C-7-S-40' 

1  Pole Iron  6-7-8-35' 

6  Poles Wood  8  in.-35' 

2  Poles Wood  8  in.-25' 

8  Poles Wood  7  in. -30' 

Equipment  as  above    

Labor  on   equipment    


Cost 

New. 

$  40.57 
38.17 
69.00 
11.00 
68.00 
128.90 
75.00 


LAYOUT   NO.    65. 

Equipment. 
Material.  Cost. 

2  Pole   bands    (solid   2-bolt) $  0.50 

5  Brooklyns    (medium,   malleable   iron)..     3.00 
11  Wood  strains,   IVi   in.  x  SVi   in 1.65 

5  Straight    line    hangers    2.00 

4  Single   curve   hangers    1.60 

6  Double  curve  hangers  2.70 

15  Ears,  12  in.  clinch  3.75 

2  Trolley   frogs,    4   pull-off    6.80 

2  Iron   rings,    \^   in.   x   3  in u.lO 

1  Solid    crossover    3.40 

2  steel  eye  bolts O.IO 

450  Ft.  5/16  in.  span  wire  3.60 

2  C.  I.  wall  anchors,  5  lb 0.40 

$29  60 
Incidentals  and  waste  at  5% $  i.'4S 

Total $31.08 

Summarw 

Cost 
Quantity.  Kiml.  Size.  New. 

In  place: 

3  Poles Iron  5-6-7-30'     $90.51 

Equipment  as  above    31.08 

Lal^or  on  equipment   25.00 

Total   $146.59 


LAYOUT  NO.    66. 

Equipment. 
Material. 

3  Pole  bands   (solid   2-bolt) $ 

4  Brooklyns    (medium,    malleable    iron). 

4  Wood   strains,    I14    in.    x  'J'A   in 

2  Straight  line  hangers    

1  Single   curve  hanger    

21  Barn    hangers 

22  Ears,    12  in.   clinch    

2  Splicing   ears,   15    in 

2  Trolley    frogs    

1  Iron  clamp  hook,   4  lbs 

3  Trolley    guide    troughs    

12  Hangers   for  trolley  trough    

140  Ft.   wood   trough    ." 

200  Ft.  5/16  in.  stranded  wire  . . . '. 

4  Solid  crossings    

50  Ft.   B.  M.' 3  in.  x  6  in.  lumber 

60  Ft.  B.  M.  2  in.  x  10  in.   lumber 

24  Ft.  B.  M.  2  in.  x  12  in.  lumber 


Cost. 
0.75 
2.40 
0.60 
0.80 
0.40 
8.40 
5.50 
0.90 
6.80 
0.12 
4.50 

12.00 

56.00 
1.60 

13.60 
2.00 
2.40 
^.98 


Incidentals  and   waste   at 


a  %  ■ 


$119.73 
.$     5.99 


Total   $125.72 

Summary, 

Cost 
Quantity.  Kind.  Size.  New. 

In    place: 

2  Poles Iron  5-6-7-30'     $60.34 

Equipment  as  above   125.72 

Labor  on   equipinent    25.00 


Total   $211.06 


/^'CM/G-y^f^ 


Total    $430.64 


LAYOUT   NO.    67. 

Equipment. 
Material.  Cost. 

4  Pole   bands   (solid   2-bolt) $1.00 

6  Brooklyns    (medium,    malleable   iron)..     3.60 

16  Wood  strains,  l^i  in.  x  9^  in 2.40 

2  Straight  line  hangers 0.80' 

4  Single  curve  hangers  1.60 
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i;  Barn   hangers    2.40 

lo  Ears,  12  in.  clinch   ■\--" 

2  Splicing  ears,    15   in 0-90 

4  Trolley    frogs    13.60 

3  Solid  crossovers    ■'2„li 

2  Section  insulators   (Philadelphia   type).  17.20 

3  Trolley   guard   troughs    4.50 

2  Clamp   hooks,    4   lb 0.2.4 

TO  Ft.  5/16  in.  stranded  wire   2.16 

$63. So 
i  3.19 

$67.04 


Incidentals  and  waste  at 


Total 


Sumni:ir>". 


Quantity.  Kind. 

4  Poles lion 

Bciuipment  as  above    ... 
Labor    on    equipment    . 


Cost 

Size.  New. 

5-6-7-30'     $120. CS 

67.04 

20.00 


Total 


.$207 


j.,  ,.Xtr*-   J*^-'r**^rt 


/LU/s/O/J 


LAYOUT   NO.    6S. 

Equipment. 
Material.  Cost. 

2  Insulated  crossings  (Philadelphia  type) .  .$17.20 
Incidentals  and  waste  at  5% 0-°6 

Total   $18.06 

Sunimarv. 

Cost  New. 

Eqaipment    as    above    ^^?'*?? 

Labor  on   equipment    ^  "" 


5.00 


Total 


.$33.06 


Total 


■  ^AlO/^/POC  Jiy-' 


% 


Summai-y. 
Kind. 


LAYOUT   NO.    69. 

Equipment. 
Material.  /-',*'• 

5  Barn    hangers    $  -00 

3  Ears,   12  in.   clinch    «■  i  = 

3  Splicing  ears.  15  in • 1.3o 

4  Solid    crossovers    1.J.60 

36  Ft.  trolley  trough    14.40 

4  Hangers  for   trougli    4.00 

$36.10 
Incidentals  and   waste  at  5% $  1.81 


Total    $37.91 

Simitnar\', 

Cost  New. 

Equipment  as  above    ^'^I-JV 

Labor  on   equipment    a. 00 

$42.91 


LAYOUT   NO.    70. 

Equipment. 
.Material.  Cost. 

4  Pole   bands    (solid    2-bolt) $1.00 

6  Brooklvns    (medium,    malleable    Iron) 3.60 

57  Ft.    5/16    in.    stranded    wire    0.46 

$5.06 
Incidentals  and  waste  at  5% $0.25 

Total    ..'. J5.31 


("!ost 
New. 

$68.84 
5.31 
2.50 


Total    $76.65 


Labor  on  equipment. 


35.00 


Quantity. 
In  place: 

2  Poles Iron 

Equipment  as  abo\'e    . . . 
Labor    on    equipment    .. 


Size. 
6-7-S- 


L.m 

■ii  , 

"11 

■  \ 

^ 

/ao-o 

'S^-a' 

V 

*                  C^i'h  1 

1 

L>i 

I  /%7/ye=iar 

T —=' 

•  —i 

JT.               ^_ 

f  ^^fc^ 

F 

• 

CurO^ 

\ 

t 

'.^mifJ 

(--i+t- 

^ 

LAY'OUT  NO.    71. 

Equipment. 

Material.  Cost. 

10  Pole  bands  (solid  2-bolt) $  2.50 

8  Brooklvns   (medium,   malleable  iron) . . .     4.80 

S  "Wtood  strains  1%   in.  x  9  Vj  in 1.20 

1  Globe  strain    2  Vi    in ...  ? 0.2o 

8  Straight    line    hangers 3.20 

8  Ears,  12  in.  clinch 2.00 

S  Ears,  15  in.  splicing 0.90 

4  Solid  crossovers    -^J-SS 

215  Ft.  5/16  in.  stranded  wire 1. 12 

$30.17 
$  1.51 


Incidentals  and  waste  at  5% 


Total    W1.6S 


Summar>'. 
Kind. 


Quantity. 
In  place: 

4  Poles Iron 

Equipment   as   above 

Labor  on  equipment 


Size. 


Cost. 
New. 

$120.68 
30.17 
10.00 


Total 


.$160.85 


Quantity. 
In  place: 

7  Holes Iron 

Equipment  as  above. . . 


Suninia  \\ . 
Kind. 


Size. 


Total    $319.00 


L 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Curb  -J                        • 

T 

tp^-" 

/Vor-/eo£i       1 

;      i     Jr 

»,  i. — 

1 

1 

1 

1 

1 
1 

LAYOUT   NO.   73. 

Equipment. 
Material. 

10  Pole  bands  (solid  2-bolt) 

10  Brooklyns    (medium,    maheable    iron) 
8  Wood  strains,  9V2   in.  x  1%   in 

1  Globe  strain.   21/2   in 

6  Straight  line  hangers.  W.  E.  type  A. 
6  Ears.    12    in.   clinch 

2  Ears,    (solid    feeder    hanger) 

1  Ears.    15    in.    splicing 

4  Insulated  crossings  (Philadelphia  type) 

149  Ft.  5/16  in.  stranded  wire 

27  B't.  4/0  W.  P.  wire 


Equipment. 

Material.  Cost. 

12  Pole   bands    (solid   2-bolt) $  3.00 

16  Brooklyns   (medium,  malleable  iron....  9.60 

25  Wood  strains  SVj  in.  x  1'4   m 3.75 

3  Globe  strains,   IV-x    in 0.75 

11  Straight   line    hangers 4.40 

4  Single  curve  hangers 1.60 

4  Double  curve  hangers l.SO 

1  Feeder    hanger    0.35 

19  Ears,    12    in.    clinch 4.75 

5  Ears  (solid  feeder  hanger) 2.25 

9  Ears,  15  in.  splicing 4.05 

2  Solid   crossovers    6.80 

4  Trolley  frogs    13.60 

557  Ft.   wire,   stranded   W   in , 3.62 

228  Ft.  wire,  stranded  5/16  in 1.82 

61  Ft.   W.   P.    4/0 7.20 


.$72.81 


Cost. 
New. 


Incidentals  and  waste  al 


Cost. 

$  2.50 

6.00 

1.20 

0.25 

2.40 

1.50 

0.90 

.      0.45 

1   34.40 

.      1.19 
.      3.19 

$53.98 

.$  2.70 

Total    $56.68 

Summary. 

Cost. 
Quantity.  Kind.  Size.  New. 

In  place: 

4  Poles Iron  5-6-7-30'     $120.68 

Equipment   as  above 56.68 

Labor  on  equipment 15.00 


Total    $192.36 


^^1 


/tio^eoE 


i.\ 


,.^J-r 


i 

I 


L.^YOUT   NO.   74. 
Equipment. 


Cost. 


Material. 

4  Insulated    crossovers    V'\-„ 

Incidentals   and    waste  at  5% Ll-i„ 

Total    \. ..  $36.12 

Summary.  "•> 

Cost. 
Quantity.  ,       Kind.  Size.  New. 

Equipment   as   above ''•'2'i„ 

Labor    on    equipment ..S'SS 

Total     $41.12 


/^O/^e'OC 


$69.34 
Incidentals  and   waste  at   5<;t $  3.47 


Total 


5-6-7-30'     $211.19 
72.81 


LAYOUT  NO.    75. 

Equipment. 

Material.  .  „  „,; 

S  Pole   bands    (solid   2-bolt) ...$  2.00 

8  Brooklyns    (medium,    malleable    iron)..  4.SU 
14  Wood  strains,  IH    in.  x  gy^  :r 2.10 

4  Straight    line   hangers I.60 

7  Single    curve    ^■°" 

9  Double  curve J.ua 

l.-i  Ears.    12   in.    clinch 3.7b 

5  Splicing  ears    ^■-■■' 

2   %  in.  X  4  in.. iron  rmgs 0.10 
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33S  Ft.    14    ill.    sti-anded   wii.-. 
117  Ft.   3,  16   in.    strandi-'tl  wii- 


•2.20 
0.94 


$29.59 
Iiioiclentals   and  waste   at  '1% j  1.33 

Total    $27.92 

Summary. 


Cost. 
New. 

$   6S.S4 

120.68 

27.92 

30.00 

Total    $247.44 


Quantity.  Kind. 

In  place: 

2  Poles Iron 

4  Poles Iron 

Equipment  as  above 

Labor   on    equipment 


Size. 


6-7-8-30' 
5-6-7-30" 


/l-^DUON 


.:t-:±fe 


-4= 


LAYOUT   XO.    TO. 

Equipment. 
Material.  Cost. 

4  Insulated  crossovers   $34.40 

Incidentals  and  waste  at  o% $  1.72 


Total    $36.12 

Summarv. 

Cost 
New. 

Equipment  as  above $36.12 

Labor    on    equipment 5.00 


LAYOUT   NO.    77. 

Equipment. 
Material.  Cost. 

2  Splicing  ears.    15   in $  0.90 

4  Splicing   sleeves.    10    in 1.60 

4  Insulated  crossings  (Philadelphia  type) . .   34.40 

$36.00 
Incidentals  and  waste  at  5% $  1.85 


Total    $38.75 

Summary. 

Cost 
New. 

Equipment    as    above $38.75 

Labor   on    equipment 5.00 


Total    $43.7 


LAYOUT   NO.    7S. 

,r  .     .   ,  Equipment. 

Material. 

1  Wood  strain,  IVj    in  x  9i.;>  in     ... 
12  Barn  hangers  . 

11  Ears,  12  in.  clinch 

2  Ears,   15  in.   splicing 

A  Jl?"  hooks,   1/.   in.  x  2  in.  x  10  in. 
80  Ft.  wood  trough 

IS  F.   B.   M.   timber.   3x3    in. 


Cost. 
...$  0.15 
. . .     4.80 

.'.'.    ojgo 

.  .  .  0.20 
. ,.  32.00 
.  . .      0.72 


4  Insulated  crossings   (Philadelphia  type).  34.40 

$75.92 
Incidentals  and  waste  at  5% $  3.80 


Equipment  as  above. 
Labor   on   equipment. 


Total      $79.72 

Summary. 

Cost 
N'ew. 

Equipment  as   above    $79.72 

Labor   on   equipment 5.00 


Total    $84.72 


/^^7C/v 


LAYOUT   NO.    79. 

Eciiiipment. 
Material.  Cost. 

6  Pole    bands    (solid   2-bolt) $1.50 

G  Brooklyns    rmedium    malleable   iron)...     3.60 

in  Wood  strains,    Ii4x9y2    in 1.50 

11  Double    curve    hangers 4.95 

5  Single  curve  hangers 2.00 

lij  Ears.   12    in.    clinch 4. 00 

2  Rings,  iron.   Vi  in.  x  4  in 0.10 

401  Ft.  5/16  in.  stranded  wire 3.21 


Incidentals  and  waste  at 


$20.86; 
..%  1.04 


Total    $21.90 

Summary. 


Kind, 


Cost. 
New. 

$103.26 
60.34 
21.90 
30.00 

Total    $215.50 


Quantity. 
In   place: 

3  Poles "*. Iron 

2  Poles Iron 

Equipment  as  abo\'e.... 
Labor    on    equipment... 


Size. 


6-7-8-30' 
5-6-7-30' 


J 

/- 

?W^/7//V^^ 

1 

(1 

c, 

i/m-4 

1' 

■/ 

C 

« 

V 

^ 

0 

1 

« 

j 

r 

Vi 

.-^ 

.aa^^y^iy^:  \ 

rf* 

1 

V  ^ 

\ 

_^ 

\ 

T/T* 

~Tz;% 

Ma 

9 
1-2 
14 


LAY'OUT    NO.    SO. 

Equipment, 
terial. 

Pole   bands   (solid   2-bolt) 

Brooklyns  (medium,  malleable  iron). 

Wood  strains,  1^4   in.  x  9^^   in 

Straight    line   hangers . . , 

Double  curve  hangers 

Feeder  hanger  W.  E.   94.907 

Ears,    12-in.    clinch 

Ear.    15-in.    splicing 

Solid  feed  hanger  ears 

Trollev   frog    

Ft.   2/  0  W.   P.  -n-ire 

Ft.    5/16-in.    stranded    wire 

Ft.    H-in.   stranded  wire 


Incidentals  and  waste  at  5% 
Total    . . . 


Quantity. 
In  place: 

2  Poles 

6  Poles 


Summar\', 
Kind. 


.Iron 
.Iron 


Size. 


6-7-8-30' 
5-6-7-30' 


Cost. 

.$  4.J5 

.  7.20 

.  2.10 

.  2.00 

.  0.90 

.  0.35 

.  1.75 

.  0.50 

.  0.90 

..  3.40 

-.  2  23 

.  2;o'6 

.  0.81 

$28.45 
.$  1.42 

.$29.87 

Cost. 
New. 

$  70.50 
186.00 


29.87 

10.00 

Total    $296.37 


^7"C7'V  v/^' 


u.imr     Ttf;*.^ 


LAYOUT  NO.   81. 

Equipment. 
Material.  Cost. 

IS  Pole   bands    (solid   2-bolt) $  4.50 

IS  Brooklyns  (medium  malleable  iron) 10.80 

23  Wood  strains,  1%  in.  x  9V->  in 3.45 

1  Globe  strain,   2'/.    in 0.25 

19  Straight  line  hangers,  W.  E.  type  A....     7.60 

11  Single    curve    hangers 4.40 

14  Double    curve    hangers 6.30 

3 S  Ears.    12   in.    clinch 9.50 

17  Ears.  15  in.  splicing 7.65 

2  Solid    crossovers    6  80 

2  Four-way   frogs    10.00 

4  Iron  rings,   Va  in  x  4  in 0.20 


Incidental! 
Total    


$71.45 
and  waste  at  5% %  3.57 

$75.02 


Quantity. 
In   place: 

3  Poles Iron 

7  Poles Iron 

Equipment   as   above... 
Labor    on    equipment... 


Summary. 
Kind. 


Cost 
New. 

$103.26 

211.19 

75.02 

60.00 


Total    $449.47 


Size. 


6-7-8-30' 
5-6-7-30' 


LAYOUT   NO.    82. 

Equipment. 

Material.  Cost. 

16  Pole  bands    (solid    2-bolt) $  4.00 

12  Brooklyns    (medium,    malleable    Iron) . .  10.80 
22  Wood  strains,   1%   in.  x  9y>   in 3  3'i 

1  Terminal    insulator    (swive'l) 0.45 

13  Straight  line  hangers,   W.  E.   type  A. .  5.20 

6  Single    curve    hangers 2.40 

3  Double    curve    hangers 1.35 

17  Ears.   12    in.    clinch 4.25 

2  Solid  feeder  hanger  ears 0.90 

8  Ears.   15  in.  splicing 3.6ft 

1  Splicing   sleeve,    10   in 0.40 

1  Trolley    frog    3.40 

348  Ft.    5/16   in.   stranded  wire 2.78 

449  Ft.   y^  in.  stranded  wire 9  9'> 

203  Ft.  3/8  in.  stranded  wire 2.03 

39  Ft.    y.    in.  stranded  wire 0.64 

246  F't.  No.  S  solid  iron  wire 0  44 

30  Ft.  4/0  W.  P.  wire 3  54 


$52.40 
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:.62 


Incidentals  and  waste  at   5% 

Total    S55.02 

Summary. 


Cost. 

New. 

i  68. S4 

271.53 

55.02 

27.50 


Total    H22.S9 


Quantity.  Kind. 

In  place: 

2  Poles Ii'on 

9  Poles lion 

Equipment   as   above 

Labor   on    equipment 


6-7-8-30' 
5-6-7-30' 


LAYOUT   NO.    S3. 

Equipment. 

Material.  ,  ,  S  cA 

2  Pole  bands  (solid  2-bolt) ••■■»  o.bu 

2  Brooklyns   (medium,  malleable  n-on) . . .     1.^0 

2  "Wood  strains.  1%   in-  x  9%  in .•  •  ■     O-gO 

2  Straight  line  hangers.   W.  E.   type  A. .     0.|0 

10  Splicing   ears,   15    in 4.5U 

1  Splicing   sleeve,    10    in.. ............     0.40 

4  Insulated  crossings   (Philadelphia  type)  34.40 

110  Ft.  5/16  in.  stranded  wire ■     0.88 

$42.98 
Incidentals  and  waste  at  5% $  2.15 

Total    $45.13 

Summary. 

Cost 
New. 

Equipment  as   above ^^545 

Labor   on   equipment •     '-"O 

Total    $52.63 


Equipment   as   above. 
Labor   on    equipment. 


Quantity.  Kind.  Size. 

5  Poll's....' Iron  5-iii°; 

o  Poles       ..I Iron  O-6-7-30 

i  Stub Wood  15  in.-12' 


50.91 
15.00 


LAYOUT    NO.    S4. 

Equipment. 
Material.  Cost. 

12  Pole  bands  (solid  2-boIt) $  3.00 

11  Brooklvns  (medium,  malleable  Iron)...  6.60 

17  Wood  strains,  DVa  in.  x  ly*  in 2.55 

6  Straight  line  hangers 2.40 

1  Single    curve    hanger 0.40 

2  Double  curve  hangers 0.90 

5  Ears,    12-in.    clinch 1.25 

2  Ears,  15-in.  splicing 1.00 

2  Ears,    solid  feeder 0.90 

2  Trolley   frogs ■  ■  6.80 

1  Solid  crossover   3.40 

2  Section   insulators    (Phlla.    type) 9.00 

268  Ft.    wire,    Vi-ln.    stranded 1.74 

169  Ft    wire,   5/16-in.   stranded 1.35 

65  Ft    wire,   3/S-in.  stranded 0.65 

85  Ft.   wire,   2/0-in.   W.   P 6.55 

$48.49 
Incidentals  and  waste  at  5% $  2.42 


Total     $50.91 

Summary. 


C  /-^A 


LAYOUT   NO.   85. 


Equipment. 

Material. 

8  Pole   bands    (solid  2-bolt) $ 

8  Brooklyns  (medium,  malleable  iron).. 
21  Wood  strains,  9%  in.  x  IH  in 

4  Straight  line  hangers    

12  Single   curve   hangers    

2  Double    curve   hangers    

28  Ears,    12-in.    clinch 

1  Ear,   15  in.   splicing   

2  Ears,    solid    feeder    

144  Ft.    wood    trough    

144  Ft.  trolley.  Tee,  21/2x11/2  in 

682  Ft.  wire,   Vi  in.   stranded   

135  Ft     wire,   5/16   in.    stranded    

10  Ft.   wire,  2/0  W.  P 


Cost. 
2.00 
4.80 
3.15 
1.60 
4.80 
0.90 
7.00 
0.50 
0.90 
57.60 
12.96 
4.43 
1.08 
0.77 


Incidentals   and    waste    at    5% 


$102.49 
.$     5.12 


Total    ^..$107.61 

Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

2  Poles...; Iron                 6-7-8-30'  $  68.84 

6  Poles Iron                 5-6-7-30'  181.02 

EJquipment   as   above    107.61 

Labor  on  equipment   30.00 

Total    $387.47 


271  Ft.  wire,   5/16  in.   stranded 2.17 

36  Ft.  wire,   2/0  W.   P 2.77 

$21.41 
Incidentals  and  waste  at  r>'^ $  1.07 

Total   $-2.48 

.Summary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 

2  Poles Iron  6-7-8-30'     $68.84 

6  Poles Iron  5-6-7-30'       181.02 

Equipment    as    above    22.48 

Labor   on   equipment    5.00 

Total    $277.34 


Cost. 
New. 

$172.10 
60.34 
10.15 


LAYOUT    NO.    S6. 

Equipment. 
Material.  Cost. 

8  Pole  bands    (solid  2-bolt) $  2.00 

8  Brooklvns  (medium,  malleable  iron)...  4.80 

12  Wood  strains,  9%   in.  x  I14  in 1.80 

2  Terminal    insulators    (swivel) 0.90 

4  Straight  line  hangers    1.60 

2  Single   curve   hangers    0.80 

2  Double   curve    hangers    0.90 

7  Ears,   12   in.   clinch    1.75 

2  Ears,  solid  feeder  . .  0.90 

157  Ft.  wire,   M,  in.  stranded                         ...  1.02 


LAYOUT   NO.   87. 

Equipment. 
Material.  Cost. 

1  Brooklyn    (medium,    malleable   ironj..$    0.25 

4  Globe  strains  1.00 

22  Wood  strains,   Ii4x9%  in 3.30 

]  2  Stiuiglit  line   hangers    4.80 

8  Single   curve   hangers    3.20 

8  Double   curve   hangers    3.60 

25  Ears.   12  in.   clinch    6.25 

5  Ears,    15   in.    splice    2.50 

2  Solid   feeder   hanger   ears    0.90 

6  Evebolts     0.30 

6  Eyebolts,    insulated    0.96 

8  Trolley  frogs    27.20 

9  Solid  crossovers    30.60 

440  Ft.    %    in.   guy  wire    4.40 

700  Ft.    5/16  in.   guy  wire    5.60 

30  Ft     4/0   feeder   tap    0.35 

150  Ft.   No,   14  W.   P.   wiiv    0.27 

1  Lamp  bank  (5  lamps) 2.50 

1  Snap    switch    0.50 


.     $  98.48 
Incidentals    and    waste    at    5% $     4.92 

Total    $103.40 


Summai-j'. 
Kind. 


Cost 
New. 


Quantity. 

In  place:                                                    „^,  _  .,  „. 

6  Poles Wood            7     top-30'  $  ol.OO 

Equipment    as   above    ^*!5'^X 

Labor  on   equipment    bD.OO 

Total   $219.40 


LAYOUT   NO.    93. 

Equipment. 
Material.  Co'*,';: 

4  Insulated  crossovers   (Philadelphia) $34.40 

Incidentals  and  waste,  at  5% 1-72 

Total    53(!.12 

Summary. 
Quantity.  ^"^'.-JlTi 

Equipment   as   above ^^r'\i 

Labor    on   equipment ■     5.00 

Total      ?41.12 


Octdher   19.   1910. 
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9  Poles Wood  7"  top-30'     $76.50 

Equipment  as  above   47.65 

Labor  on  equipment    17.50 

Total   $141.65 


LAYOUT   NO. 
Ekiuipment. 
Material  Cost. 

3  Brooklyn.*   (medium,  malleable  iron)...$  1.80 

16  Wood  strains,  lHx9V4  in 2.40 

5  Insulated    eyebolts    0.80 

5  >Eyebolts    0.25 

6  Straight   line  hangers    2.40 

10  Sinsrle    curve    hangers    4.00 

1  Double  curve  hanger   0.45 

12  Barn   hangers    ; 4. .80 

27  Ears.   12   in.    clinch    6.75 

5  Ears.    15   in.   splice    2.50 

152  Ft.   lumber   (B.    M.) 6.08 

6  C.  I.  trolley  trough  clamps   6.00 

280  Ft.   %  in.  guy  wire  stranded   2.80 

525  Ft.  5/16  in.   giiy  wire  stranded   4.20 

3  Iron   rings,   Zx%   in 0.15 


Cost. 

.$  1.20 

.     2.85 

.40 

.10 

.     2.40 

.80 

l.SO 


LAYOUT   NO. 
Equipment. 
Material. 

2  Brooklyns    (medium,    malleable    iron). 
19  Wood   strains    (1%   in.   x  9^2    if-) 

5  Insulated    eyebolts    

2  Eyebolts     

6  Straight    line    hangers 

2  Single    curve    hangers 

4  Double    curve    hangers 

11  Ears.    12-in.    clinch 2.75 

13  Ears,    15-in.    splice 6.50 

4  Trolley    frogs     13.60 

1  Solid    crossover     3.40 

5  Insulated    crossovers    (Philadelphia)...  43.00 
1  Lamp   bank    (5   lamps) 2.50 

235  Ft.    %-in.    guv  wire    (stranded) 2.25 

800  Ft.    5-16  it),    guv   wire    (stranded) 6.40 

120  Ft.  No.  14  W.  P.  wire 22 

1  Snap    switch    50 

1  Iron  ring,  3  in.  x  ?i  in 05 


$90.82 
Incidentals  and  waste,  at  5% $  4.54 


$45.38 
Incidentals  and  waste  at  a'^c $  2.27 


Total   $47.65 

Summarv. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 


Total     $95.36 

Stimmary. 

Cost 
Quantity.  Kind.  Size.  New. 

In  place: 

4  Poles Wood  7"  top-30'     $34.00 

Equipment   as   above 95.36 

Labor   on    equipment 37.50 


Total    5166.86 


.Mi.t. 


24 

52 

1 

g 

19 
11 

3 
31 
12 
13 
16 

2 

i 

240 


L.\YOUT   NO.    90. 
Equipment, 

rial.  Cost. 

Pole   bands    (solid.    2-bolt) $  5.75 

Brooklyns    (medium,   malleaoic   Iron)  14.40 

Wood  strains   (Ii4x9y,   in.) 7.80 

Globe    strain 0.25 

Insulated    eyebolts 0.48 

Straight  line  hangers 7.60 

Single  curve   hangers 4.40 

Double   curve   hangers 1.35 

Ears,   12-in.   clinch 7.75 

Ears.    15-iu.    splice 6.00 

Trolley    frogs 44.20 

Adjustable    crossovers 72.00 

Section    insulators    (Philadelphia!...  9.60 

Terminal    insulator    ( swivel ) 0.45 

Ft,    i.._.-in.   guy  wire  (stranded! 3.96 


■s-in.  guy  wire   (stranded)... 
I,  16-in.  guy  wire  (strantletl ) . 


Incidentals  and  waste.  5% 


1.15 
17.80 


$2ft4.34 
10.22 


L-^YOUT  NO.   92. 

Equipment. 

Material.  Cost. 

14  Pole  bands    (solid,   2-bolt) $     3.50 

14  Brooklyns   (malleable  iron,  medium)  8.40 

32  Wood   strains,  1^x9 1^   in.) 4.80 

2  Globe    strains 0.50 

2  Insulated    eyebolts 0.32 

11  Straight    line   hangers 4.40 

5  Single  curve  hangers 2.00 

5  Double  curve  hangers 2.25 

17  Ears,  12-in.   clinch 4.25 

4  Ears,     15-in.     splice 2.00 

8  Trolley    frogs 27.20 

6  Solid    crossovers 20.40 

5  Section  insulators  (Philadelphia) 22.50 

2  Insulated  trolley  frogs 9.00 

450  Ft.    ig-in.  guy  wire  (stranded) 4.50 

1,225  Ft.  5/16-in.  guy  wire  (stranded)....  9.80 


Incidentals  and  waste,  at  5%. 


$125.82 
S     6.29 


Total    $132.11 

Summary. 

Quantity.                      Kind.                  Size.  New. 
In  place: 

2  Poles Wood            7"  top-30'  $17.00 

6  Poles Wood               5-6-7-30'  153.30 

Equipment   as   above 132.11 

Labor   on    equipment 52.50 


Total    $354.91 


'ta'-c' 

_ 

i            vf 

-i 

tlpJk 

li     ifa^ 

'1 

l^yr/Yi/s. 

-«  -- 

V- 

- 

_    .  . 

U- — ■'"^  ^x 

■f  ■ 

\ 

1 

i 

1 

8 

—< 
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i 

1 

i 

" 
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LAYOUT   NO.   93 
Equipment. 
Material. 

9  Pole  bands   (solid 


Cost. 
bolt) $  2.25 


11  Brooklyns    (medium,    malleable    iron)..  6.60 

15  Wood  strains  ( 1  HxS W,  in.) 2.25 

1  Eyebolt    .' 0.05 

11   Straight    line    hangers 4.40 

4  Single  curve  hangers l.tJO 

15  Ears.  12-in.  clinch 3.75 

1  Trolley    frog 3.40 

4  Adjustable  insulated  crossovers  (Piiila- 

delphia)     34.40 

600  Ft.   3  16-in.  guv  wire  (stranded) 4.80 


as 
^qii 

Summary. 
Kind. 

Wood 

Iron 

above 

pment 

Size. 

7"-30' 
5-6-7-30' 

Inciden 
Total 

Quantity. 

In  place 
6  Poles... 
E<iuipment 
Labor   on 

Total 

tals 

and 

waste,  at 

5% 

$63.50 
..     3.1S 

.$214.36 

Cost 
New. 

$  17.00 
255.50 
214.56 
102.50 

.$389.36 

. .S66.6S 

Quantity. 
In  place: 
2  Poles... 
10  Poles... 
Equipment 
Labor   on 

as  aboi 
equipme 

Summary. 

Kind. 

Iron 

■c 

5 

Size. 
-G-7-30' 

Cost 
New. 

$1.53.30 
66.68 
"7.50 

Total    . 

.$247.48 
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LAYOUT   NO.   94. 


Equipment. 
Material.  Cost. 

7  Pole  bands   (solid.   2-bolt) $  l."5 

7  Brooklvns   (medium,   malleable  iron)...  4.20 
17  Wood  strains  (IHxgVj  in.) 2.55 

1  Straight  line   hanger 0.40 

8  Single    curve    hangers 3.20 

S  Double    curve    hangers 3.60 

17  Ears.    12-in.    clinch 4.25 

2  Trolley    frogs 6.80 

1  Solid    cross-over 3.40 

2  Section    insulators    (Philadelphia) 9.00 

35  Ft.  guy  wire  Vs  in.  stranded 0.5S 

230  Ft.  guy  wire  %-in.   strandeu 2.30 

795  Ft.  guy  wire  5/16-in.  stranded 6.36 

$48.39 
Incidentals   and    waste,   at   5% 2.42 

Total    $50.81 

Summary. 

Cost 

Quantity.                       Kind.                  Size.  New. 
In  place: 

3  Poles Iron                   5-6-7-30'  $76.65 

2  Poles Wood            S"  top-35'  23.00 

1  Stub Wood                         10'  3.80 

Equipment   as   above 50.81 

Labor   on    equipment 27.50 

Total     $181.76 


L'^Hc: 


Ma 

3 
15 
17 


11 

560 

28 


LAYOUT   NO.    96. 

Equipment. 

terial.  Co 

Pole    bands    (solid.    2-bolt) $  0. 

Brooklyns    (medium,    malleable   iron)..  9. 

Wood   strains    (H4x9%    in.) 2. 

Straight    line   hangers 2. 

Single    curve    hangers 3. 

Double    curve    hangers 2. 

Solid    feeder    hanger    ears 1. 

Ears,    12-in.    clinch 3. 

Splice  ears.  15  in 2, 

Solid    cross-over 3. 

Trolley    frogs 10. 

Section   insulator   (Philadelphia) 4. 

Insulated   eyebolts 0. 

Clamp  hooks.  W.   1 1. 

F't.  .5/16-in.  guv  wire  stranded 4. 

Ft.  2  0  W.   P.  wire 2. 


$52.76 
Incidentals  and  waste,  at  5% 2.64 


Total    $55.40 

Summary. 


Quantity.  Kind. 

In  place: 

2  Poles Iron 

1  Pole Wood 

1  Pole Wood 

Equipment    as  above 

Labor  on  equipment 


Size. 

4-5-6-30' 
7  in.-30' 
7  in. -35' 


Cost 
New. 

$  43.26 

8.50 

10.15 

55.40 

32.50 


Total    $149.81 


LAYOUT   NO.    95. 

Equipment. 

Material.  Cost. 

10  Pole   bands   (solid,  2-bolt) $  2.50 

13  Brooklvns    (medium,    malleable    iron).  7. SO 

21  Wood    strains    dWxgVo    in.) 3.15 

8  Straight   line   hangers 3.20 

19  Barn     hangers 7.60' 

9  Single  curve  hangers 3.60 

3  Double  curve  hangers 1.35 

2  Solid  feeder  hanger  ears 0.90 

34  Ears.    12-in.    clinch 8.50 

8  Splice  ears,  15  in 4.00 

2  Trolley    frogs 6. SO 

2  Insulated    cross-overs    (Philadelphia).  17.20 

7  Insulsated    eyebolts    1.12 

2  1%-in.    guy   rod    and    anchor 30.00 

2  4x%-in.'rings,    W.    1 0.10 

1  Heavy  10x1  H -in-  ri"K 0.50 

2  Anchors.  1-in.  rod 20.00 


160  Ft.  lumber,  B.  M 

800  Ft.    5/16-in.    guy    wire 
120  Ft.    %-in.    guy    wire 
130  Ft.    Vi-in.   guy   wire 


Quantity. 
In  place: 

6  Poles Iron 

4  Poles Wood 

1  Pole Wood 

2  Poles Wood 

Equipment   as  above 

Labor   on   equipment 


20 
430 
475 


LAYOUT    NO.   97. 

Equipment, 

terial.  Cost. 

Wood  strains    (l»4x9W.) $  1.35 

Insulated   eyebolt 0.16 

Eyebolts     0.15 

Straight   line    hangers 0.80 

Single    curve    hangers 2.80 

Double    curve    hangers 1.80 

Ears,  12-in.  clinch 3.50 

Ears,   15-in.   splice 1.50 

Anchors    20.00 

Ft.   IMi-in.  W.  I.   pipe 1.00 

Ft.    %-in.    guy  wire    (stranded) 4.30 

Ft.   5/16-in.  guy  wire  (stranded) 3.S0 

$4Tl6 
....     2.05 


Incidentals  and  waste,  at  5%. 


Quantity. 
In  place: 

Summary. 
Kind. 

.Wood 
.Wood  Stub 
ve 

Size. 

7"-30- 
7"-20' 

Cost 

New. 

$  34.00 

2  Poles. . . 

7.60 

Equipment 
Labor   on 

as   abo 
equipme 

43  21 

nt 

25.00 

TotMl 

.$109.81 

LAYOUT   NO.    98. 
Equipment. 
Material. 

9  Pole   bands    (solid.    2-bolt) $ 

."il  Brooklyns    (medium,    malleable   iron  I 
57  Wood   strains    (H4x9M>    in.) 

2  Globe    strains 

1  Insulated    eyebolt 

22  Eyebolts    

SS  Straight  line  hangers 

12  Single    curve    hangers 

1  Double   curve   hanger 

7  Barn     hangers 

17  Solid  feeder  hanger  ears 

96  Ears.    12-in.    clinch 

IS  Splicing  ears.  15  in 

4  Trolley     frogs 

10  Solid    cross-overs ,. 

3  Turnbuckles.    12    in 

4  W'.  I.   rings.  3  in.  x  %  in 

2,070  Ft.   5/16-in.   guy  wire  stranded 

300  Ft     ^A-in.  guv  wire  stranded 

150  2/0   W.   P.   wire 


Cost. 
2.23 

30.60 
S.i 
O.dO 
0.16 
1.10 

35.20 
4.S0 
0.45 
2.80 
7.65 

24.00 
9.00 

13.60/ 

34.00 
0.90.i 
0.20 

16.56 
4.95 

11.55 


$208.82 
Incidentals  and  waste  at  5% 10-41 

Total    "J219.2e 

Summary.  Cost 

Quantity.                       Kind.                  Size.  New. 

In  place:                                                    „„,  ,  _.  ,- 

3  Poles Iron                 0-6- r -30  $  78.US 

2  Poles Iron                  6-7-S-30'  59.60 

Equipment   as   above ?}?nn 

Labor   on    equipment 146.uii 


Total    S405.8S 
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Week. 


The   past   week   has   seen 
The   Doings      ''  notable  picking  up  in  the 
^        anicuint    of     large     railroad 
of      the  construction    contracts.      In 

addition  to  the  railroad  work 
which    is    noted    elsewhere 
on  this  page,  the  following 
contracts  have  been  let  recently :     M.  N.  Sikes. 
Livingston,    Ala.,    for   constructing   an    exten- 
sion  of   the   Sumter  &   Choctaw   R    R    from 
Edna     to     Robjohn,     Ala.:     John     S.     Lamb. 
Thomasville,    Ga..    for   constructing   1%    miles 
of  line  through  the  city  of  Valdosta,  Ga..  for 
the  Georgia  &  Florida  Ry. ;  the  McCarthy  Im- 
provement   Co..    Davenport,   la.,    for   a   30,000 
to  40,000  cu.  yds.  grading  contract  for  an  ex- 
tension of  the  Tri-City  Ry.  Co. :  the  Westing- 
house    Electric    &    Manufacturing    Co.,    Pitts- 
burg,   Pa.,   for  the   equ-pment   for  use   in   the 
Hoosac  Tunnel,   which  is  to  be  electrified  bv 
the  Boston  &  Maine  R.  R. :  the  Canadian  Con- 
struction  Co..    Quebec,   Canada,    for  the   con- 
struction of  the  proposed  line  of  the  Cleveland, 
Barberton.    Coshocton    &    Zanesville    Electric 
Ry.    Co. :    Winston    Bros.     Co.,     Minneapolis, 
Minn.,    for    the    grade    work    for   the    Pierre, 
Duluth  &   Black   Hill   Ry.,  a   subsidiary  com- 
pany of  the  Minneapolis  '&  St.  Louis  Ry'. :  J.  \. 
Gillis  &  Son,  Brewton,  Ala.,  for  a  -j-mile  spur 
track    from    .\quilla   to   Red    Creek.   Ala.,    for 
the   Washington   &  Choctaw   R.    R.— The  city 
of   San   Francisco   is   planning   to   start   work 
soon   on   the   reconstruction   of   the   Geary   st. 
municipal  electric  railway,  and  is  now  calling 
for   bids    until    Nov.    Kith    for    the   necessarv 
rails.      The    city   will    probably    do    the    work 
with  its  own  forces. — The  contract  for  a  large 
reinforced   concrete   viaduct   over   the   Trinity 
River  to  connect  the  city  of  Dallas,  Tex.,  with 
Oak  Cliff,  a  suburb,  has  been  let  to  Corrigan, 
Lee  &  Habin,  Kansas  City,  Mo.,  at  $425,000. 
Another  large  bridge  contract  let  recently  was 
the   one    secured   by   the    Mt.    Vernon   Bridge 
Co.,  Mt,  Vernon,  O.,  for  constructing  the  .5th 
St.     bridge     at     Zahesville.     This     contract 
amounts  to  S209,08o.— The  Kaw  Valley  Drain- 
age  Board,   Kansas   City,   Kan.,   has   readver- 
tised  the  work  of  improving  the  Kaw-  River. 
The  new  bids  will  be  received  until  Oct.  24th. 
This   is   a   large   piece  of   work   and   includes 
662.800   cu.   yds.  of  levee   work,   ■"),97.5   lin.    ft. 
of  concrete  wall.  118,800  sq.  yds.  of  revetment, 
etc. — .A  large  contract  for  dock  work  was  let 
early  this  month  at  Boston,  Mass.     This  con- 
tract called  for  the  reconstruction  of  Pier  No. 
6,  at  South   Boston,   and  was  aw-arded  to  the 
Holbrook,    Cabot   &   Rollins   Corp.,   6   Beacon 
St.,  Boston,  Mass.,  at  $760,000.— At  the  annual 
meeting   of   the    stockholders   of   the    Oregon 
Short  Line  R.  R..  on  Oct.  12th,  it  was  unani- 
mouslv  voted  to  increase  the  capital  stock  to 
$100,000,Ofi(i._At    the    annual    meeting   of    the 
Norfolk   &   Western    Ry.,   held    on   Oct.    13th. 
an  increase  of  $oO,oriO,000  in  the  common  stock 
was  voted,  as  well  as  authority  for  the  crea- 
tion and  sale  from  time  to  time  of  convertible 
bonds    to   the   aggregate    of   $")0,000.000.— The 
National  Railways  of  Mexico  is  preparing  to 
begin  construction  at  an  early  date  on  its  pro- 
posed  line  between  Tamoico  and  Matamoros, 
near  the   mouth  of  the  Rio  Cirande,  w'here  it 
will  make  connection  with  the   Frisco  system. 
The  survey  for  this  prospective  road  is  prac- 
tically finished,  and  plans  are  now-  in  the  hands 
of   the    Government    for    approval.     The    line 
will  be  about  300  miles  long. — Announcement 
has  been  made   that  the  Russian   srovernment 
is  preparing  to  spend  more  than  $ii7,000,00n  in 
building   an   inland   waterway   to   connect   the 
Baltic  Sea  with  the  Caspian  and   Black  Seas. 
There  are  two  steps  in  the  undertaking.    The 
first    is    to      ioin   the   River   Drinn    with   the 
Dnieper   at  Vitebsk  and   Orsha.     The   second 


is  to  connect  the  Drina  with  the  \'olga,  using 
the  Rivers  Mesha,  Obsha,  W'arusa,  Moskva, 
and  Oka.  The  total  length  of  the  route  will 
be  1."p2"i  miles. 


A     few     weeks    ago     we 
commemorated      in      verse 
The   Civil        'h^-     aclnevfinents     of     the 
.  Sand    Hog    ;    before    that 

ll.ngineers.  ^ve  had  given  space  to  the 
halting  efforts  of  the  hobo 
poet,  and  now  the  civil  en- 
gineer gets  "his."  The  really  excellent  verses 
that  follow  are  entitled  "The  Army  of  God- 
Knows-Where,"  They  were  written  by  Mr. 
Alfred  Damon  Runyon  and  were  printed  in 
the   Bohemian    Magazine. 

No  bands  are  playing  gaily  wlieii   they're  going 
into  action. 
No  crowds  are  clieering  madly  at   their  deeds 
of  derring-do; 
They  are  owing  small  allegiance  to  any  flag  or 
faction — 
Their    colors    on    the    sky-line    and    their    war 
cr.v,    "Put  it  through!" 

Ahead  of  bath  and   Bible  and  of  late   repeating 
rifle. 
Tlie    tlags    can   only    follow    to    the   starling   of 
their  trail: 
They  heard  the  leagues  behind  them,  every  mile 
the  merest  trifle; 
They  mark  the  paths  of  safety  for  the  slower 
sail  and  rail. 

Their  standards  kiss  the  breezes  from  the  .Arc- 
tic's cooling  ices 
To  where  the  South  Pole's  poking  out  its  un- 
discovered head; 
You  can  see  tiieir  chains  a-snaking  through  the 
lands  of  rum  and  spices — 
And   East   and   West   you'll   always    find    their 
imrepining  dead. 

No  time   for  love  and   laughter,   with   their  rods 
upon  tlieir  shoulders. 
No    time    to    think   with    vain   regret   of   home 
or  passing  friends. 
They    are    slipping    down    the    chasms,    charging 
up    the    mighty   bowlders. 
The  compass   stops  from  overwork;   the  path- 
way never   ends. 

They   slit    the   gullet   of   the   earth;    disgorge    its 
hoarded   riches 
(But    life's    too    short    for    them    to    stop    and 
snatch   a  rightful  share) : 
They've    a    booking    on    the    Congo    putting    in 
some  water  ditches: 
.A.   dating  to   take   tea  with   death;   they   make 
it   by  a  hair! 

You  will  find  their  pickets  watching  in   the  un- 
expected places; 
You    w-ill    hear    them    talking    freelv    of    The- 
Things-That-Can't-Be-Done; 
Oh.    the    Faith    they   speak   so    strongly   and    the 
Hojie  that's  in  their  faces — 
It     lights     the    gloom    of    What's-the-Use    as 
Ijriglitly  as  the  sun! 

No  bands  are  playing  gaily  and  no  crowds  are 
madly  cheering; 
No  telegraph  behind  them  tells  their  deeds  of 
derring-do; 
But    forward    goes    the    legion,    never    doubting, 
never   fearing — 
Their    colors    on    the    sky-line    and    their    war 
cry.    "Put   it   through!" 


Somebody    said    that    the 
prospects  for  railroad  con- 
Something        struction     work     this      fall 
•p,    ■  were    mighty    slim.      Look 

■UOing.  3j    jj    jp^^.„    i„     Oklahoma, 

said  this  pessimist,  the 
railroad  law  in  that  state 
has  put  a  crimp  in  the  construction  of  new- 
railroads;  down  in  Texas  the  International  & 
Great  Northern  decision  has  knocked  out  a 
lot  of  projected  work;  and  now  comes  the 
freight  rate  case  before  the  Interstate  Com- 
merce Commission  and  battle  axe.,  about  all 
the  extensions  the  big  railroads  had  laid   out 
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for  this  fall.  Oh,  no,  said  the  pessimist,  there 
won't  be  anything  doing  in  railroad  construc- 
tion work  this  fall.  But  he  was  mistaken,  as 
the  following  brief  sununary  of  the  happen- 
ings of  the  past  few  days  shows :  The  Lex- 
ington &  Eastern  Ry.  Co.,  a  subsidiary  com- 
pany of  the  Louisville  &  Nashville  R.  R., 
opened  bids  on  Oct.  12  for  the  construction  of 
80  miles  of  road  from  Jackson,  Ky.  to  Whits- 
burg,  Ky.  The  work  was  divided  into  five 
sections  of  16  miles  each,  and  not  more  than  . 
two  sections  were  to  be  aw-arded  to  one  con- 
tractor. The  Norfolk  &  Western  R.  R.,  on 
Oct.  17  awarded  contracts  for  the  construc- 
tion of  15  miles  of  new  track  in  the  coal  fields 
of  West  Virginia.  The  aggregate  cost  of 
this  work  is  said  to  be  about  $1,500,000.  The 
work  was  divided  up  among  seven  con- 
tractors. On  Oct.  17  the  Harriman,  Knox- 
ville  &  Eastern  R.  R.  Co.  opened  bids  for  the 
construction  of  roadbed,  masonry  drains,  etc., 
for  17%  tniles  of  single  track  road  extending 
from  Harriman,  Tenn.,  in  a  northeastern 
direction  toward  Knoxville.  Announcement 
was  made  on  Oct.  7  that  the  contract  for  the 
construction  of  the  Fernley  &  Lassen  R.  R., 
had  been  let  to  Erickson  &  Peterson,  San  Fran- 
cisco, Cal.  This  road  is  to  be  100  miles  long 
and  is  to  extend  from  a  connection  with 
the  Salt  Lake  division  of  the  Southern  Pa- 
cific at  a  point  between  Wardsworth,  Nev., 
and  Fernley,  Nev..  10(.i  miles  noth.  Another 
large  contract  in  the  western  part  of  the 
United  States  was  for  the  construction  of  the 
80-mile  section  of  the  Northwestern  Pacific 
Ry.,  from  Eureka  to  San  Francisco.  In- 
formation as  to  the  successful  contractors  on 
this  work  is  not  available  at  this  time,  but  it 
is  pretty  certain  that  the  Mac.\rthur  Bros. 
Co.,  Fisher  Bldg.,  Chicago,  III.,  and  the  Utah 
Construction  Co.,  Ogden,  Utah,  got  good 
slices  of  it. 


Editors  have  always  been 

Early  Plans      active    in    the    construction 

for  "f    new    railroad.s — on  '  pa- 

New  Englanri   P"'    -^^  "[!>"  ^'  1^27  they 
J  ^^'■'^      workmg      at      then- 

Kailroads.  task,  as  is  shown  by  a  little 
pamphlet  issued  that  vear. 
This  pamphlet  is  entitled  "Remarks  upon  the 
Practicability  and  Expediency  of  Establish- 
ing a  railroad  on  one  or  more  routes  from 
Boston  to  the  Connecticut  River. "  The  pam- 
phlet was  written  by  the  editor  of  the  Boston 
Daily  .Advertiser,  and  in  it  he  endeavors  to 
hgure  the  relative  cost  for  the  construction  of 
a  railroad  as  compared  with  the  cost  of  build- 
ing a  canal  over  the  same  route  from  Boston 
to  the  Connecticut  River.  He  estimates  that 
the  canal  could  be  built  for  $3,0iiu.(iuu,  while 
the  railroad  would  cost  about  $12,00(i  per 
mile,  or  $1,050,000.  A  northern  route  had  been 
surveyed  for  a  canal  by  w-ay  of  Fitchburg. 
Mass.,  and  .\burnhani.  by  which  the  distanc. 
was  just  100  miles.  The  entire  lockage  of  thr 
canal,  according  to  the  survey,  would  have 
been  1,959  ft.  This  the  editor  of  the  .Adver- 
tiser took  to  be  the  distance  necessary  to 
mount  the  elevations,  and  he  reasoned' that 
if  the  ascent  and  the  descent  of  the  railroad 
amounted  to  1,959  ft,  and  if  l,20o  ft;  of  this 
was  overcome  by  the  graduaU  inclination  of 
the  road,  no  part  exceeding  25  ft.  per  mile, 
there  w-ould  still  remain  759  ft.  to  be  overcome 
by  some  auxiliary  power.  A  committee  of 
the  House  of  Representatives  of  Massachu- 
setts had  also  been  considering  the  project, 
and  in  his  pamphlet  the  editor  states  that  the' 
committee  in  its  report  to  the  House  had  sug- 
gested the  expediency  of  forming  the  rails  for 
this   proposed    road    out   of   slabs   of   granite 
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laid  upon  a  solid  foundation  with  a  bar  of 
iron  2  ins.  in  width  and  %  in.  in  thick- 
ness put  on  top  of  the  granite  for  the 
wheels  of  the  wagon  to  run  upon.  The  cost 
of  the  granite  was  estimated  at  12V4  cts.  the 
running  foot,  making  the  cost  of  stone  and 
iron  a  mile  for  a  single  pair  of  rails  $3,000, 
exclusive  of  the  grading  and  embankment 
work.  The  editor  gives  some  interesting  fig- 
ures to  show  that  the  cost  of  transportation 
by  the  railroad  would  be  made  less  than  b}' 
stage  coach.  At  that  time  the  stage  coach 
runs  from  Boston  to  Spring.field,  Mass.,  were 
made  with  eight  relays  of  horses,  each  relay 
covering  a  distance  of  about  12  miles.  It 
required  four  horses  to  a  relay  to  draw  a 
coach  containing  six  to  ten  passengers.  To 
make  this  journey,  the  passenger  had  to  be 
pent  up  in  the  coach  from  2  o'clock  in  the 
morning  on  a  most  fatiguing  road  until  7  or 
8  o'clock  and  often  later  at  night.  The  cost 
of  the  journey  for  each  passenger  was  $4.50 
to  $iiOO.  The  editor  figured  it  out  that  on  the 
proposed  railroad  eight  horses  could  take  the 
place  of  -32,  and  that  each  horse  would  travel 


12V4  miles  in  an  hour  and  a  half,  making  the 
total  time  of  travel  from  Boston  to  Spring- 
field, allowing  for  stoppages,  13%  hours.  He 
estimated  that  it  would  cost  35  cts.  for  each 
passenger  for  labor  on  the  part  of  the  horses. 
He  then  doubled  the  cost  of  transportation 
for  a  passenger  ''to  cover  expenses  in  case  of 
going  partially  loaded,  and  also,  to  secure  a 
profit  for  the  proprietors,"  and  added  $1  to 
the  charge  for  each  passenger  for  toll,  thus 
making  the  total  fare  $1.70,  as  compared  with 
$4..50,  which  was  the  least  rate  for  any  pas- 
senger l)y  any  of  the  stage  routes  then  in 
operation.  The  editor  estimated  that  by  the 
proposed  railroad  the  expense  of  the  labor  of 
the  horses  would  be  reduced  to  one- fourth 
part  of  that  required  in  traveling  on  the  com- 
mon roads,  and  that  the  load,  while  traveling 
at  the  same  rate  of  speed,  might  be  increased 
four  fold.  Another  pamphlet  on  early  New 
England  railroads  which  has  recently  come  to 
light  gives  the  proceedings  of  a  convention 
held  at  Windsor,  Vt.,  in  183G,  to  take  prelimi- 
nary measures  for  a  railroad  through  the 
valleys  of  the  Connecticut  and  the  Passumpsic 


River  to  the  St.  Lawrence.  At  this  conven- 
tion the  committee  on  correspondence  re- 
ported that  the  cost  of  a  railroad  from  Hart- 
ford, Conn.,  to'  the  Canadian  line  would  be 
$1,995,000,  or  $7,000  a  mile,  for  a  double 
track.  To  convince  the  people  of  the  advan- 
tages of  a  railroad  their  attention  was  drawn 
to  the  fact  that  there  were  90  towns  each 
six  miles  square,  situated  on  both  sides  of  the 
Connecticut  River  and  the  Passumpsic  River, 
between  Hartford  and  the  Canadian  frontier. 
These  towns  together  contained  2,073,(500 
acres.  It  was  figured  that  the  railroad  would 
raise  their  value  25  per  cent,  so  that  a  farm 
worth  $2,000  before  the  railroad  was  built 
would  be  worth  $2,500  afterwards,  an  in- 
crease sufficient  for  paying  for  the  cost  of 
constructing  the  road. 

Some  of  the  arguments  put  forward  for 
the  building  of  the  road  were  that  the  capi- 
talists in  the  railroad  company  should  have 
"6  per  cent  returns,  that  the  inhabitants  of  the 
valley  would  use  it  in  going  to,  and  coming 
from  the  markets,  and  that  a  tour  to  the 
White  Mountains   would   be   sought   for. 
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Alabama. 

Surveys  have  been  started  for  the  proposed 
railroad  of  the  Cahaba  Valley  route  from 
Selma  to  Birmingham.  The  engineers  are 
working  from  Selma  to  Centreville  and  from 
We^t  Point  to  Blocton  and  into  Besseiner 
and  Birmingham.  George  Clark,  Birmingham, 
Ala.,  is  in  charge  of  the  surveys. 

The  Chattanooga  Southern  R.  R.  is  reported 
to  have  made  surveys  for  an  extension  to 
the  plants  of  the  Southern  Iron  &  Steel  Co., 
at  Gladsden.  Ala. 

Atlantic  Coast  Line  R.  R.  has  placed  an  or- 
der for  15.000  tons  of  steel  rails  with  the 
Tennessee  Coal  &  Iron  Co..  and  is  planning 
to  place  a  further  order  for  5,000  more  tons. 

The  E.  M.  Gates  Lumber  Co.  of  Yellow 
Pine,  Ala.,  owner  of  the  Washington  &  Choc- 
taw R.  R..  has  awarded  a  contract  to  J.  N. 
Gillis  &  Son  of  Brewton.  Ala.,  for  a  spur 
track  five  miles  long  from  Aquilla  to  Red 
Creek,  Ala. 

M.  N.  Sikes.  Livingston.  Ala.,  has  been 
awarded  a  contract  by  the  Sumter  &  Choctaw 
R.  R..  for  an  extension  from  EdnatoRobja- 
ton,  Ala.  Mr.  Sikes  could  use  two  or  three 
small  outfits  on  the  work. 

California. 

Bids  will  he  received  until  Nov.  16,  by  the 
Board  of  Public  Works,  of  San  Francisco, 
Joseph  L.  McCormick.  secretary  of  the  Board, 
for  contract  No.  1  the  furnishing  and  deliver- 
ing steel  rails  for  the  reconstruction  of  the 
Geary  Street  Municipal  Electric  Ry.  On  Oct. 
1  the  status  of  the  other  plans  as  prepared  by 
the  Bureau  of  Engineering  for  work  on  the 
Geary  Street  railway  were  as  follows :  Con- 
tract No.  2 — For  furnishing  and  delivering  tie 
bolts.  Plans  and  specifications  prepared.  Con- 
tract No.  3 — For  furnishing  and  delivering 
rail  bonds.  Plans  and  specifications  85  per  cent 
completed.  Contract  No.  4 — For  furnishing 
trolley  and  feed  wires.  Plans  and  •  specifica- 
tions 1)0  per  cent  completed.  Contract  No.  5 — 
For  furnishing  and  delivering  special  track 
work.  Plans  and  specifications  (iO  per  cent 
.  completed.  Marsden  Manson  is  City  Engineer 
of   San   Francisco,  Cal. 

Construction  work  is  well  along  on  the 
Butte  &  Plumas  R.  R.,  which  the  Truckee 
Lumber  Co.  is  building  from  Oroville  to  its 
timber  land  and  according  to  a  statement  of 
Chief  Engineer  Dunbar,  at  Oroville.  track- 
laying  will  be  started  by  the  end  of  the  munth. 
Some  .300  men  are  now  at  work  grading,  and 
l)uilding  culverts  and  trestles.  The  company 
will  build  and  operate  only  25  miles  of  the  5u 
miles  of  road  this  year.  The  other  half  will 
be  built  next  summer. 

The  Tidewater  &  Southern  R.  R.  Co.  has 
filed  its  articl.es  of  incorporation  and  proposes 
the  construction  of  an  interurban  line  running 


from  Stockton  to  Modesto  and  from  there 
to  Turlock.  together  with  a  branch  line  be- 
ginning near  Atlanta  and  running  to  Ripon. 
John  A.  Mehling,  J.  A.  Coley,  K.  C.  Brueck, 
George  E.  Minges.  George  F.  Chuler.  Byron 
A.  Pearce  and  T.  J.  Wisecarver  are  directors. 

Engineers  of  the  Los  Angeles-Pacific  Ry. 
have  started  work  on  the  surveys  for  the  pro- 
posed line  from  Hollywood  to  San  Bernando 
Valley  through  Cahuenga  Pass.  The  prelim- 
inary line,  which  is  being  run  to  estimate  the 
cost,  will  pass  through  Cahuenga  Pass  to  San 
Bernando  Valley  and  Santa  Barbara  and  on 
to  the  town  of  San  Fernando.  Actual  work 
will  be  commenced  as  soon  as  the  cost  can 
be  determined. 

Grading  on  the  right  of  way  of  the  Sac- 
ramento &  Sierra  R.  R..  which  will  connect 
Sacramento  with  the  timber  belt  of  the  Sierra 
Nevadas  and  run  a  branch  line  to  Auburn  is 
progressing.  Crews  are  now  busy  in  Placer 
County.  Cal.  and  are  working  northward.  It 
is  stated  that  the  grade  has  been  completed 
to  a  point  4%  miles  southeast  of  Loomis, 
Placer  county. 

The  San  Pedro.  Los  Angeles  &  Salt  Lake 
R.  R.  Co.  has  awarded  a  contract  to  the 
Colorado  Fuel  &  Iron  Co.,  Pueblo,  Colo.,  for 
furnishing  12,000  tons  of  standard  85-lb.  rails 
for  the  new  high  line  now  under  construction. 

The  Porterville  Northeastern  Ry.  Co., 
which  plans  an  18%  mile  line  along  the  north 
bank  of  the  Tule  River  from  Porterville  has 
completed  surveys  and  has  secured  the  capi- 
tal for  constructing  a  line.  Construction 
contracts  are  to  be  let  at  once.  C.  S.  Free- 
land.  Porterville.  Cal..  is  Chief  Engineer  and 
T.  C.  Nofziger,  Porterville.  Cal..  is  President. 

The  Northwestern  Pacific  R.  R.  has  taken 
bids  for  the  construction  of  80  miles  of  line, 
closing  the  gap  between  Eureka  and  San 
Francisco.  The  road  lies  through  a  rough 
countrv  and  the  estimated  cost  of  the  80  miles 
of  line  is  said  to  be  about  $8,000,000.  The 
L'tah  Construction  Co.,  Ogden,  L'tah.  and 
MacArthur  Bros.  Co.,  Fisher  BIdg..  Chicago, 
111.,  are  believed  to  have  been  awarded  the 
work. 

Colorado. 

The  Atchison.  Topeka  &  Santa  Fe  Ry.  is 
planning  to  make  a  number  of  changes  in  its 
yards  at  Pueblo. 

The  La  Junta  Electric  Co,  has  been  pur- 
chased by  John  F.  Vail.  Pueblo,  general  mana- 
,ger  of  The  Pueblo  S:  Snuthcrn  Traction  & 
Lighting  Co..  and  this  is  said  to  be  the  first 
step  toward  the  construction  of  an  electric  rail- 
way down  the  valley  from  Pueblo  to  La  Junta. 

The  Hecla  Junction  &  Box  Cano  R.  R,  Co. 
has  been  organized  with  $100,000  capital  to 
restore  the  Hecla  branch  of  the  Denver  & 
Rio  Grande  and  extend  it  to  stone  quarries 
and    mines    in    Box    Canon    and    a    lease    has 


been  secured  on  the  property  for  two  years. 
The  road  which  is  narrow  gage,  was  used 
15  years  ago  for  transporting  ore  from  the 
Calumet  iron  mine  but  was  washed  out  by 
a  cloudburst  and  never  restored.  The  head- 
quarters of  the  new  company  are  at  Salida. 
Colo.,  and  the  incorporators  are :  David 
Heaton,  J.  H.  Hunt.  W.  W.  Roller  and  George 
Sullivan. 

The  Grand  River,  Meeker  &  Salt  Lake  R 
R.  Co..  recently  incorporated  with  a  capital 
stock  of  $10,000,000,  proposes  the  construction 
of  a  railway,  from  a  point  on  the  Rio  Grande 
and  Colorado  Midland  lines,  to  the  east  of 
New  Castle,  in  Garfield  county  to  Meeker,  in 
Rio  Blanco  County  and  thence  along  the 
White  River  to  Salt  Lake.  It  is  reported 
here  in  Denver  that  grading  work  will  be 
started  this  month  and  that  the  line  into 
Meeker  will  be  completed  within  a  year.  The 
capital  for  this  portion  of  the  line  which  will 
cost  about  $2,000,000,  is  said  to  have  been  se- 
cured, and  all  right  of  way  obtained.  The 
total  length  of  the  proposed  road  is  350 
miles  and  surveys  of  the  entire  route  have 
been  made.  The  incorporators  of  the  com- 
pany are  Alfred  Muller.  William  D.  Lippitt, 
William  P.  Simmingtrm,  Arthur  Friedman  and 
John   T.   McClure.  all   of   Denver. 

Georgia. 

The  St.  Mary's  &  Kingsland  R.  R.,  L.  John- 
son president.  St.  Mary's,  Ga.,  is  to  extend  its 
line  from  Kingsland  through  Camden,  Charl- 
ton. Pierce  and  Ware  counties  to  Waycross. 
and  thence  through  Ware.  Clinch  and  Berrien 
to  the  point  near  Sparks  or  Adel  on  the 
Georgia,  Southern  &  Florida  Rv. 

The  Georgia  &  Florida  Ry.,  W.  .\.  Swallow, 
chief  engineer,  is  reported  to  have  taken  over 
the  Sparks  and  Western  R.  R.,  which  is  being 
constructed  from  Sparks,  Ga.,  to  Moultrie. 
Ga.  It  is  said  that  the  transfer  will  take  place 
on   December    15,    1910. 

The  Georgia  &  Florida  Ry.  has  awarded  a 
contract  to  John  S.  Lamb,  Thomasville,  Ga., 
for  constructing  1%  miles  of  line  through  the 
city  of   Valdosta,   Ga. 

Idaho. 

Construction  work  is  progressing  nicely  on 
the  contract  recently  awarded  the  Lltah  Con- 
struction Co.,  Ogden.  L'tah,  mentioned  in  our 
issue  of  Oct.  5.  for  building  the  10-niile  branch 
of  the  Oregon  Short  Line  from  Montpelier, 
Idaho  to  Paris.  Sub-contracts  have  been 
awarded  Walton  &  Nelson  and  K.  L,  Molen, 
who  already  have  camps  established. 

It  is  reported  that  the  Chicago  &  North- 
western Ry.  Co.,  is  making  arrangements 
whereby  a  line  will  be  constructed  from  Lan- 
der, Wyo.  to  Pocatello.  Idaho,  where  a  con- 
nection will  be  made  with  the  Oregon  Short 
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Line,  providing  a  passage  across  the  southern 
part  of  Idaho,  to  Tidewater,  eliminating  the 
expense  of  constructing  a  line.  Thousands 
of  ties  and  tons  of  track  material  are  being 
piled  up  along  the  Lander  Line.  It  is  be- 
lieved that  the  road  will  build  west  from  the 
Lander  terminal  into  the  Snake  River  valley, 
probabl.v  down  the  south  fork  of  that  river, 
and  then  south  in  the  valley  to  I'ocatelo,  Ida. 
Illinois. 

The  McCarth.v  Improvement  Co..  of  Daven- 
port, la.,  has  been  awarded  the  grading  con- 
tract for  the  extension  of  the  Tri-City  Ry. 
Co..  in  Moline  on  27th  street,  to  a  connection 
with  the  4th  avenue  car  line.  The  grading 
work  will  require  the  moving  of  30,000  to 
40,000  cu.  yds.  of  dirt. 

Preliminary  surveys  are  reported  underway 
for  the  extension  of  the  recently  completed 
Tampico-Hooppole  line  to  New  Bedford.  Ac- 
cording to  present  plans  it  is  proposed  to 
build  from  Tampico  southeast  to  New  Bedford 
and  later  to  Manlius.  The  length  of  the  ex- 
tension would  be  about  10  or  12  miles,  and  the 
construction  cost  would  be  low.  The  J.  J. 
Burns  Con.struction  Co.,  Isabella  Bldg.,  Chi- 
cago,  111.,   is   interested. 

The  Rock  Island  Southern  R.  R.,  J.  ^^". 
Walsh  secretary,  Davenport.  la.,  is  said  to 
be  planning  to  extend  its  lines  in  the  early 
spring.  It  is  reported  that  right  of  way  is 
being  purchased  between  Monmouth  and  Bur- 
lington to  extend  the  line  to  the  latter  city  as 
proposed.  The  road  will  run  from  Monmouth 
to  Macomb,  thence  to  Oquawka  and  across 
the  Mississippi  into  Burlington.  A  bridge 
would  be  built  across  the  river  at  Oquawka. 
The  Commercial  Club  of  Elgin,  John  New- 
man president,  is  considering  the  question  of 
connecting  Elgin  with  the  Illinois  Central  and 
the  Elgin.  Joliet  &  Eastern  by  means  of  the 
construction  of  a  belt  line.  This  would  pro- 
vide railroad  connection  between  Joliet,  Au- 
rora and  Elgin.  The  estimated  cost  is  be- 
tween  $200,U00   and   $250,000. 

The  Chicago  &  Eastern  Illinois  R.  R.  has 
made  surveys  at  Woodlawn  for  a  switch 
track  to  be  built  into  the  yard  of  the  Wood- 
lawn   Clay  Co.,  near  the  main  line. 

The  Pennsylvania  R.  R.  Co.  has  purchased 
from  the  Western  Electric  Co.  about  five 
acres  of  land  lying  between  its  tracks  in 
Stewart  Ave.,  Chicago,  to  the  river  on  the 
east  and  from  Polk  St.  The  land  is  to  be 
used  for  an  extension  of  the  Pennsylvania 
freight  terminals,  it  being  the  intention  to  oc- 
cupy it  immediately,  the  removal  of  the 
buildings  at  that  place  now  being  under  way. 
The  Quincy  Street  Ry.  Co.  of  Quincy,  III, 
has  filed  its  articles  of  incorporation  with  the 
County  Recorder.  The  capital  stock  is  given 
as  $50,000.  The  directors  are  as  follows :  W. 
R.  McKinley,  H.  E.  Chubbuck,  W.  A.  Martin. 
W.  J.  .'\chelpohl  and  W.  H.  Carnahan.  Most 
of  the  above  are  connected  with  the  Illinois 
Traction   Systems. 

Mike  Conroy,  Godfrey,  111.,  has  about 
50,000  cu.  yds.  of  good  machine  work  and  about 
50,000  cu.  yds.  of  good  Wheeler  work  to  let. 
The  work  is  located  between  Godfrey  and 
Jerseyville.  111. 

Iowa. 

A  proposition  has  been  submitted  to  the 
town  of  Cumberland,  la.,  by  promoters,  to 
construct  a  railroad  from  Atlantic  to  that 
place. 

Surveyors  of  the  Chicago,  Rock  Island  & 
Pacific  R.  R.  are  running  lines  for  the  con- 
struction of  the  proposed  road  from  Des 
Moines  to  Allerton.  la.  W'ith  no  serious 
delay  it  is  expected  to  have  the  line  con- 
structed within  a  few  months  into  Chariton. 

Advices  from  Sydney,  la.,  state  that  the 
branch  railway  line  from  Sydney  Junction  to 
the  I.  C.  R.  station  at  Sydney,  over  which  the 
S.  &  L.  trains  have  running  rights  is  to  be 
laid  with  80-lb  steel.  The  stretch  of  road 
which  is  about  %  miles  long  is  to  be  thor- 
oughly repaired,  new  ties,  new  rails  and  new 
ballast  to  be  used   in   its   reconstruction. 

Kansas. 

The  City  Commissioners,  of  Kansas  City, 
Kan.,   have  been   petitioned  to   pass   an   ordi- 


nance providing  for  a  cross-town  car  line  on 
I.'ftli  street,  south  from  Quindaro  boulevard 
to   Central   avenue. 

The  State  Railroad  Board  has  authorized  the 
Kansas  City,  Kaw  Valley  &  Western  ,Ry., 
whicn  proposes  to  build  an  inlerurban  line 
from  Kansas  City  to  Topeka  via  Bonner 
Springs  and  Lawrence,  to  issue  $1,500,000  in 
stock  and  $2,500,000  in  bonds  to  build  the 
line.  The  company  will  absorb  the  Bonner 
Springs  line,  five  miles  in  length,  and  the  eight 
miles  of  grade  already  built.  The  stock  issue 
is  limited  to  $20,000  per  mile  and  the  bond 
issue,  to  $;35,000  a  mile.  Bonds  in  the  sum  of 
$2,500  per  mile  can  be  issued  upon  the  ac- 
quiring of  the  right  of  way;  $15,000  when 
the  roadbed  is  graded  and  bridges  built,  $10,- 
000  when  the  tracks  are  completed;  $4,000 
when  the  overhead  work  is  completed,  and  $3,- 
500  when  the  entire  line  is  completed  and  in 
operation.  J.  W.  Freeborn  of  Kansas  City  is 
president. 

Wheeler  &  Keleher,  Garden  City,  Kan.,  have 
about  250,000  cu.  yds.  of  earth  work— grader 
work,  fresno  work  and  wheeler  work  with 
slight  haul — in  eastern  Kansas  to  let. 

It  is  expected  that  the  Atchison  Railwav, 
Light  &  Power  Co..  of  .Atchison.  Kan.,  wi'll 
put  engineers  in  the  field  this  fall  to 'make 
surveys  for  its  projected  interurban  svstem. 
A  part  of  a  $75,000  bond  issue  which  the'  com- 
pany has  received  .-luthority  to  issue  will  be 
used   for  the   interurban   line. 

The  Board  of  Directors  of  the  Wichita, 
;\IcPherson  &  Gulf  Ry.,  at  a  recent  meeting  in 
\\'ichita.  Kan.,  authorized  C.  H.  Brooks,  to 
make  an  application  to  the  State  Charter 
Board  for  bonds  and  stock  to  be  issued 
for  the  road.  As  proposed  the  line  will  be 
built  from  Wichita  to  .\rkansas  City,  and 
thence  to  McPherson  or  Solomon  City,  con- 
necting with  the   Union   Pacific. 

Special  election  is  to  be  held  Nov.  8,  at 
Santa  Fe,  Kan.,  to  vote  on  issuing  bonds 
atnounting  to  $2,000  per  mile  for  the  construc- 
tion of  the  proposed  line  of  the  Garden  Citv, 
Gulf  &  Northern  R.  R.  E.  A.  Tennis,  Gar- 
den   City,    Kan.,    is    general    manager. 

Kentucky. 

The  necessary  amount  has  been  raised  for 
making  the  surveys  and  securing  the  right 
of  way  for  the  proposed  new  railroad  from 
Somerset  to  Corbin,  Ky.  The  Somerset, -Cor- 
bin  &  Cumberland  Construction  Co.,  of  Som- 
erset, Ky.,  has  been  organized  to  make  the 
surveys.  J.  W.  Rose,  Somerset,  Ky.,  is  in- 
terestea. 

Mason  &  Hanger  Co.  have  1(1  miles  of  good 
cart  and  car  and  scraper  work  to  let  at 
Jackson,  Ky.  Contractors  wanting  work 
should  apply  to  S.  B.  Mason.  Jackson.  Kv. 
This  work  is  on  the  Louisville  &  Nashville 
extension   noted  in  Oct.  5  and  Oct.  12  issues. 

Louisiana. 

The  Bogalusa  Public  Service  Co.,  of  Boga- 
lusa,  La.,  has  been  incorporated  with  a  capi- 
tal stock  of  $500,000.  and  proposes  to  build 
and  operate  electric  railways  in  and  around 
Bogalusa.  The  incorporators  include:  C.  W. 
Goodyear,  Jr.,  J.  K.  Breeden  and  C.  J.  Wade. 

Advices  from  Lake  Arthur.  La.,  state  that 
the  Lake  .\rthur  &  Jennings  Northern  Ry.. 
is  pushing  work  on  the  bed  between  the  two 
cities  and  grading  at  the  same  time.  The 
management  believes  that  within  the  next  60 
days  there  will  be  trains  operating  between 
Lake  Arthur  and  Elton,  a  distance  of  36 
miles. 

Maryland. 

Surveys  are  to  be  started  shortly  for  the 
projected  electric  railway  from  Salisbury,  Md., 
to  X'anticoke  Point.  The  necessary  c.-pital 
for  beginning  work  on  the  road  is  reported 
to  have  been  assured  by  foreign  capitalists, 
but  it  is  said  that  the  road  will  be  operated  un- 
der a  charter  granted  sometime  ago  to  Salis- 
bury parlies.  The  Industrial  Engineering  Co., 
Drexel  Bldg.,  Philadelphia,  Pa.,  is  the  engi- 
neer. 

Massachusetts. 

The  Boston  Elevated  Ry.,  Geo.  A.  Kim- 
ball, chief   engineer.   Boston,   Mass.,   has   filed 


plans  with  the  State  Railroad  Commission 
for  the  remodeling  of  the  Sullivan  Sq.  ele- 
vated station  at  Boston.  The  changes  are 
made  necessary  by  the  proposed  extension  of 
the  elevated  structure  to  Maiden  and  to  ac- 
commodate the  eight-car  trains  which  are  to 
be  run   through  the  tunnel. 

The  Westinghouse  Electric  &  Manufacturing 
Co.,  Pittsburg,  Pa.,  has  been  awarded  xb< 
contract  for  the  equipment  for  use  in  thr 
lloosac  Tunnel  which  is  to  be  electrified  bv 
the  Boston  &  Maine  R.  R.  The  tunnel  i- 
1%  miles  long,  exclusive  of  approaches.  The 
total  length  of  the  electrification  work  is  7 
miles. 

The  Berkshire  Street  Ry.  Co..  Pittsfield, 
Mass.,  has  petitioned  the  State  Railroad  Com- 
mission for  appoval  of  the  extension  of  its 
line  from  Great  Barrington  through  Sheffield 
to  Ashley  Falls,  on  the  Connecticiu  State  line. 
The  company  has  secured  the  location  from 
the  select-men  of  Sheffield.  The  line  at  pres- 
ent extends  to  Great  Barrington.  This  ex- 
tension is  in  accordance  with  the  terms  on 
which  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  was  permitted  bv  the  Legislature 
to  purchase  the  Berkshire  trollev  lines. 

The  Hampden  R.  R.  Co.,  mentioned  in  our 
last  issue,  is  going  ahead  with  its  plans  for 
Its  proposed  .30-mile  line.  The  companv  has 
petitioned  the  City  Councils  of  Springfield 
and  Holyoke  for  hearings  on  its  proposed 
route  in  these  places.  The  companv  is  said 
to  be  planning  to  have  construction  work 
started  this  fall  if  right  of  wav  matters  can  be 
settled.  Ralph  D.  Gillett,  \\"estfield,  JIass., 
is  president. 

A   considerable   part   of   the  $10.000.0iiO   re- 
cently voted  by  the  directors   of  the   Boston 
&  Maine  R.  R.,  J.   p.   Snow,  chief   engineer 
Boston,    Mass..    will    be    used    in    relaying    a 
large  part  of  the  system  with  new  rails.     The 
electrification   of   service  through   the   Hoosac 
Tunnel  will  also  call  for  a  large  expenditure. 
.Among  the   other   improvements   to   be   made 
are  the  following;     Bridges  on  the  line  of  the 
western  section,  from  Fitchburg  to  Greenfield, 
are   to   be   strengthened   to   accommodate   the 
new    and    heavier    engines,    and    the    part    of 
the    programme    previously    laid    out    for   the 
strengthening  of  the  bridges  of  the  east  sec- 
tion from  Greenfield  will  be  carried  out      \n 
appropriation    of    $200,000    has    alreadv '  been 
made  for  thus  purpose.     On  the  nothern  part 
of  the  \\  hite  Mountain  division  from  Woods- 
ville  to   Fabyans,   repairs   on   bridges   will   be 
made.     Twenty-five  miles  of  track,  making  a 
double  track,  are  to  be  laid  between  Ayer  and 
Nashua  on  the  line  of  the  Worcester,  Nashtia 
and    Portland    division,    to    accommodate    the 
Bar  Harbor.  Portland  and  New  York  traffic. 
Extensive  repairs  are  also  to  be  made  on  the 
Saugus   river   bridge,   and   it   is   also   planned 
to    change    the    location    of    the    trackage    at 
Portsmouth.   N.  H.,  and  the  bridge   over  the 
Piscataqua  river,  on  account  of  the  bad  curve 
m  the  present  tracks  and  the  river  current   The 
appropriation  provides  for  the  enlargement  and 
centralization  of  the  railroad  vards  at  Fitch- 
burg. a  new  station  at  Canterbury,  and  a  gen- 
eral increase  of  the  trackage  facilities  in  the 
freight   yards   along   all   of  the   lines.     These 
will    include    larger    freight    vards    at    Lvnn, 
North   Lexington.    Peabodv   and   Berlin,    with 
added   tracks.     The    freight  houses  at   Berlin 
and    Peabody  also   will   be   enlarged. 

The  State  Board  of  Railroad  Commissioners 
has  been  holding  a  hearing  on  the  plans  for 
locating  the  proposed  Boston  &  Providence 
interurban  electric  railroad  through  the  town 
of  Hyde  Park.  The  hearing  was  continued 
until  Oct.  28. 

Michigan. 

The  Michigan  Central  R.  R..  G.  H.  Webb, 
Chief  Engineer,  Detroit.  Mich.,  is  said  to  be 
planning  to  extend  its  D.  &  C.  branch  from 
East  Jordan  to  Charlevoix. 

Minnesota. 
The  Duluth,  Winnipeg  &  Pacific  Ry.  Co. 
will  it  is  said  begin  laying  rails  on  the  Vir- 
ginia end  of  the  line  Oct.  20  and  work  will 
be  rushed  rapidly  to  completion.  Chief  engi- 
neer H.  J.  Hazen,  Duluth,  Minn.,  is  reported 
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to   have   stated   that   within   a   week   at  leas* 
2,<Wmi  nu-n  will  be  employed. 

All  ordinance  is  to  l>c  introduced  S'lon  in  the 
City  Council  of  St.  Paul  ami  Minneapolis, 
to  give  the  Twin  City  Rapid  Transit  Co., 
Minneapolis,  permission  to  huild  a  line  across 
Franklin  avenue  in  Minneapolis,  connecting 
in  St.  Paul  with  the  Ron<loMaria  line,  which 
will  be  extended  through  Merriam  Park  to 
the  river  by  way  ol  St  .\nthony  avenue.  The 
construction  of  the  line  would  Iw  expensive 
as  it  would  involve  the  construction  of  a 
new  bridge  and  a  considerable  amount  of 
tilling 

Duluth  and  the  Ranges. 

BV     PETEK     E.      ME.\CHER. 

Thomas  Walsh  of  the  Johnson-Carey  Co., 
who  have  the  contract  for  the  heavy  rock 
work  including  the  tunnel,  on. the  Canadian 
Northern,  near  Duluth,  was  a  caller  and  said 
that  this  work  w:is  progressing  very  nicely. 
and  that  they  had  already  started  on  their 
large  rock  contract  for  the  Canadian  Northern 
Railway  in  Canada. 

A.  Read,  the  contractor,  dropped  in  to  sec 
us,  and  reported  he  was  quite  busy  at  the 
present  time  on  several  concrete  jobs  on  the 
Range. 

A.  V.  Jenkins,  president  oi  the  Milburn  Co. 
New  York,  manufacturers  of  Milburn  Lights, 
wa?  a  caller  on  us  last  week.  He  said  that 
the  demand  for  their  product  was  very  satis- 
factory. 

J.  P.  Joel,  representing  the  Vulcan  Iron 
Works,  manufacturers  of  locomotives,  re- 
turned from  a  trip  over  the  Range,  and  si'itit 
two  <lavs  with  us  here.  He  then  left  for 
Wilkes   Barre.   Pa 

C.  J.  .\.  Morris  of  Morris  &  Shepard,  gen- 
eral contractors,  was  a  caller,  and  reported 
that  their  railroad  work  on  the  Great  Ni>rlhern 
Ry  in  North  Dakota  was  >hut  down.  .\t  the 
present  time  they  are  engaged  in  building  a 
concrete  bridge  at  Minneapolis,  for  the  Great 
Northern  Railway  Company. 

C.  F..  Januesiin.  who  is  working  on  the 
Canadian  North.rn  extension  near  Duluth, 
was  a  caller.  Mis  work  is  progressing  nicely, 
but  he  could  use  a   few  more  men. 

Thomas  IligK""-  of  lliKUius  &  McDonaM. 
contractors  tin  the  Canadian  Northern  ex- 
tension near  Duliiih.  was  ;i  visitor  with  us 
last   week. 

ThoniMin  &  Stewart  and  the  Kowe-Hurke 
Co.,  concrete  contractors,  are  doing  some 
concrete  work  for  the  Canadian  Northern, 
near   Duluth 

J.  D.  O'Coimcll,  the  Duluth  contractor  who 
has  iK-eii  doing  .vniie  paving  work  for  the 
City  of  Two  llarlHirs.  .Minn,  h:is  completed 
the  same  .M  the  present  time  he  is  engaged 
on  <ome  sewer  work  for  the  City  of  Duluth. 

The  Past.. fit  I-i«T'-iH-e  Co,  of  Duluth,  were 
awardr.l    ><\ ■•  •    contracts    amounting 
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Missouri. 
lis  linvc  Ikcii  iirrsentetl  to  the  Metro- 


politan Street  Ry.  Co.,  of  Kansas  Cii>.  Mo.. 
asking  for  a  street  car  line  to  the  Sugar  Creek 
and  Clay  City  districts.  The  petitioners  ask 
for  a  loop  line  extending  from  Fairmount 
Park  to  Sugar  Creek  and  on  to  Cement  City, 
returning  by  way  of  Independence. 

Grading  work  is  well  along  on  that  portion 
of  the  hue  of  the  Hannibal  &  Northern  Inter- 
urban  R.  R.,  between  Palmyra  and  Bethel. 
Two  new  grading  camps  were  recently  estab- 
lished on  the   work. 

Louis  Houch,  Cape  Girardeau,  Mo.,  presi- 
dent of  the  Chester,  Perryville  &  Stc.  Gene- 
vieve Ry.,  an  8.5-mile  steam  line,  is  planning 
I.,  build  an  extension  to  Hickman,  Ky.^  via 
Charleston.  .Another  extension  to  Pilot  Knob, 
via  Farmington,  is  also  proposed. 

The  Metropolitan  Street  Ry.  Co.,  of  Kansas 
City,  is  planning  to  have  work  started  on  an 
extension  of  the  Roanoke  line  from  its  present 
terminus.  :i!'th  street  and  State  line,  six  blocks 
west  to  Marshall  avenue,  Rosedale.  Per- 
mission to  make  this  extension  was  granted  by 
the  Rosedale  council  several  months  ago. 

Preparations  arc  being  made  by  the  Missouri 
Kansas  &  Texas  Ry.  for  the  construction  of 
the  spur  into  the  I'nion  Depot  from  the 
Main  line  west  of  Chitwood.  and  it  is  expected 
by  tile  officials  to  have  the  branch  ready  for 
operation  by  January.  The  spur  is  to  be 
three  miles  long.  Recently  the  contract  was 
let  to  the  Walsh  Construction  Co.,  of  Daven- 
port, la.,  for  the  grading.  The  M.,  K.  and 
T.  is  doing  the  culvert  work,  the  greater 
portion  of  which  has  been  completed.  Due 
to  the  numerous  deep  divides,  the  culverts  arc 
of  frequent  occurrence,  some  being  of  ex- 
ceptionally large  dimensions.  .\s  soon  as  the 
CMiitractiiig  company  completes  the  gradinir. 
the  M.,  K.  and  T.  will  liegin  immediately 
the  construction  of  the  track 

The  St.  Joseph  Railway.  Light  &  Power 
Co.,  J.  H  \'an  Brunt,  General  Manager,  St. 
Joseph,  Mo.,  is  planning  to  begin  work  early 
in  November  on  a  new  car  line  to  the  north- 
west part  of  the  city. 

St.  Loui<5  Items. 

iiv  .\.  11,  KOK.Vir.. 
H.  H.  Mar>li.  of  Engineering-Contract,  sur- 
prised us  last  Friday  afternoon  with  a  visit. 
We  are  sorry  that  he  had  only  a  little  while  to 
Slay,  as  we  found  Marsh  one  of  the  best 
entertainers  we  have  met  so  far  from  Chicago, 
and  hope  his  visits  won't  be  so  scarce  in  the 
future 

The  East  St.  Louis  Levee  and  Sanitary 
Commissiim  approved  the  letting  of  the  con- 
tract for  the  building  of  concrete  conduits 
for  the  natural  drainage  north  of  the  canal 
into  the  canal  to  the  Cooper  &  Gates  Bros. 
Co.  of  St.  Louis.  I  here  was  a  full  attend- 
ance of  the  Commissioners  at  the  meeting. 
Colonel  J.  .\.  Ockerson  is  the  consulting  en- 
gineer  for  the  commission. 

.Mike    Conroy,    at    Godfrey.    111.,     still    has 
some   nice  team   work  left   on   the   Alton  and 
Jerseyville   Electric  line.     This  work  is  suit- 
able for  small  outfits. 
The  Board  of  Local  Improvements  of  East 

^'    '     ■         •■•■■ial  meeting  last  .Saturday. 
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EeMcville,  14  miles.  The  estimated  cost  is 
$"277,000.  Although  tliis  ordinance  was  drafted 
and  agreed  to  by  the  members  of  the  Board 
of  Local  Improvements  and  was  indorsed  by 
Mayor  Cook  and  Corporation  Counsel  Clar- 
ence E.  Pope,  the  City  Council,  by  a  strict 
party  vote,  rejected   it  and   sent  it  back. 

W.  C.  Williams  secured  a  nice  team  job 
from  the  List  &  Gifford  Construction  Co.  the 
other  day. 

W.  M.  List,  of  List  &  Giflford,  came  in  from 
the  south  and  left  here  for  their  new  work  at 
Joplin,  Mo.  List  &  Giflford  have  about  4,0u(i 
yds.  of  rock  station  work  to  let  there.  Ad- 
dress them  care  of  Connor's  Hotel. 

After  a  controversy  of  several  months  the 
Board  of  Local  Improvements  of  East  St. 
Louis  last  week  disposed  of  the  matter  of 
paving  38th  St.  by  ordering  that  brick  instead 
of  creasote  wood  blocks,  be  used.  City  En- 
gineer William  J.  Crocken's  estimate  of  cost 
for  the  work  using  brick,  was  less  than 
$17,000.  while  the  cost  of  the  wood  blocks 
amounted  to  more  than  $22.000.  .After  dis- 
posing of  the  matter  the  board  passed  a  reso- 
lution announcing  that  all  petitions  henceforth 
must  be  filed  before  the  matter  up  for  con- 
sideration is  settled.  In  other  words,  the 
board  will  not  again  reconsider  a  decision  it 
has  made. 

The  L.  J.  Smith  Construction  Co.  have 
started  ballasting  several  new  branches  of  the 
Missouri  Pacific  R.  R.  in  Kansas  during  the 
past  week. 

The  .'\rkansas  State  Board  of  Railway  In- 
corporators on  Oct.  I'lth  granted  the  Mcna  & 
Hot  Springs  R.  R.  Co.  a  charter  and  refused 
the  Kansas  City  Southern  a  renewal  of  the 
charter  to  build  over  the  same  territory.  The 
new  cnmpanv  has  an  autliorized  capital  of 
$800.0110.  of  which  amount  $1.5.").000  has  been 
subscribed.  The  proposed  line  will  be  77 
miles  long,  through  Polk.  Montgomery  and 
Garland  counties,  connecting  with  the  Gurdon 
branch  of  the  Iron  Mountain  and  Rock  Island 
at  Hot  Springs.  George  Legate.  Eugene  Cox. 
\\'.  P.  Parks.  W.  M.  Pipkin,  A.  H.  Scoggin. 
John  Thompson  of  Mcna  arc  among  the  stock- 
holders. 

Labor  still  continues  to  be  awfully  scarce  in 
this  part  of  the  country.  Several  of  the  rail- 
roads in  .'\rk.insas  are  putting  on  convicts  on 
their  extra  gangs  on  account  of  the  scarcity 
of  both  colored  and  white  laborers.  The  Gov- 
ernment is  also  short  of  labor  on  their  river 
improvement  work  in  the  south.  No  trouble 
for  all  the  laborers  in  the  country  to  get 
work  if  they  come  to  St.  Louis  or  Memphis. 

In  the  Oct.  "ith  issue  we  stated  that  John 
Elder,  a  farmer  living  at  West  .•Mton,  Mo., 
had  entered  suit  against  the  firm  of  Swift  & 
Rust  for  the  use  of  a  road,  also  cutting  a 
few-  willows  on  his  farm.  We  find  upon  in- 
vestigation that  Elder  was  indebted  to  Rust 
S:  Swift  and  withdrew  his  suit,  paying  costs  of 
same. 

Mississippi. 

The  Yazoo  &■  Mississippi  \'alley  R.  R. 
(Illinois  Ccntr.al  R.  R.)  has  .1-1  miles  of  mil- 
road  embankment  in  Ihe  Tallahatchie  District 
to  be  widened.  The  crown  is  to  be  made  18 
ft.  wide  instead  of  1(1  ft.  as  at  present.  The 
yardage  per  mile  runs  as  low  as  "lOO  to  as 
high  as  -l.t'iOO  per  mile.  This  is  between  Tut- 
wiler  and  Greenwood,  Miss.  The  earth  for 
widening  this  embankment  is  to  be  taken  out 
of  pits  along  the  embankment  and  on  the 
right  of  way.  which  right  of  way  is  50  ft. 
wide  on  each  side  of  the  center  line  of  the 
track  Earth  is  to  be  taken  from  pits  so  that 
they  will  drain  at  all  points  where  it  is  pos- 
sible to  do  so.  The  work  is  in  charge  of  D. 
W.  Thrower.  Roadinaster.  Illinois  Central  R. 
K..   Memphis,  Teiin 

Montanei. 

The  Billings  Traction  Co.,  of  Billings. 
Mont.,  has  filed  its  articles  of  incorporation. 
The  company  is  incorporated  with  a  capital 
stock  of  $1(111.01111.  the  incorporators  being  C. 
J.  Eddv  .\.  W.  Paterson  and  J.  A.  Connolly. 
all  of  M'uskntice.  Okla. 

Nebraska. 
Ihe   Lincoln    Iraction  Co,  Lincoln,  Neb.,  is 
said   to   have   decided    to   postpone   beginning 
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surveys  of  the  route  for  its  [iinijr.sed  interur- 
ban  line  between  Lincoln  and  Auburn  until 
later  in  the  season  when  the  crops  in  the 
fields  through  which  the  route  passes  will  have 
been   harvested. 

The  Nebraska  Transportation  Co.,  C.  W. 
Baker,  manager  Ramage  BIdg..  Omaha,  has 
secured  right  of  way  to  Fremont  for  a  pro- 
posed electric  line  from  Omaha.  The  com- 
pany also  plans  a  road  to  Norfolk,  branch- 
ing off  from  the  other  line  at  Elk  City,  twen- 
ty miles  from  Omaha. 

Nevada. 

G.  M.  Fraser,  traffic  manager  of  the  Nevada 
Copper  Belt  R.  R.,  Mason,  Nev.,  is  reported 
to  have  stated  that  steel  sufficient  for  10  miles 
of  track  has  been  ordered  of  the  Pueblo, 
Colo,  mills  and  track  laying  will  be  commenced 
immediately  on   its   delivery. 

Erickson  &  Peterson,  San  Francisco,  Cal., 
are  stated  to  have  been  awarded  the  contract 
for  the  construction  of  the  Fernley  &  Lassen 
R.  R.  This  road  is  to  leave  the  Salt  Lake 
Division  of  the  Southern  Pacific  at  a  point 
between  Wadsworth,  Nev.,  and  Fernley.  Nev., 
and  is  to  extend  north  to  Oregon  for  a  dis- 
tance of  KM)  miles.  The  road  will  run  through 
Washoe  County,  Nev..  and  Lassen  Countv, 
Cal. 

New  York. 

The  citizens  of  Dunkirk  have  voted  to  grant 
a  franchise  to  the  Dunkirk,  .iMlegheny  Valley 
&  Pittsburg  R.  R.  (Lake  Shore  &  Michigan 
Southern  R.  R.)  to  construct  a  track  at  grade 
over  Lincoln  ave..  Railroad  ave.,  Buckner. 
Lord.  Hoyt.  Nevins.  and  Townsend  sts.,  and 
Roberts  road,  and  extending  northerly  to  the 
Nickel   Plate   Co.'s   line. 

The  State  Public  Service  Commission  has 
granted  the  Union  Ry.  Co.,  204  E.  r28th  St.. 
New  York  City,  a  franchise  for  the  167th  St. 
crosstown  trolley  line  in  The  Bron.x.  The 
Board  of  Estimate,  of  New  York  City,  previ- 
ously had  passed  favorably  on  it.  The  new 
line  will  start  at  Westchester  Ave.  and  pass 
through  KiTth  St.  to  Simpson  St.  From  there 
it  will  traverse  lliDth  St.,  Franklin  Ave.,  168th 
St.,  Webster  .Ave.,  and  then  back  to  167th  St. 
again  and  thence  to  Jerome  Ave.,  all  in  New 
York  City. 

.\t  the  annual  meeting  of  the  stockholders 
of  the  Champlain  &  Sanford  R.  R.  Co.,  held 
last  week  at  the  office  of  the  company,  13 
North  Pearl  street.  Albany,  the  old  directors 
were  re-elected  as  follows :  Charles  N.  Hy- 
att. MacN.  Miller.  Guy  D.  Hills,  Andrew 
Thompson,  David  A.  Thompson,  Lewis  R. 
Parker,  Svdnev  T.  Jones.  Edward  Easton. 
Jr..  Edward  M'  Griffiths. 

Steps  are  being  taken  by  the  Merchants  on 
lower  State  street,  at  Schenectady,  to  have  the 
proposed  railway  terminal  built  at  the  foot  of 
State  street- 
North  Dakota. 

Information  recently  received  from  Wash- 
burn. N.  D..  states  that  a  party  of  surveyors 
are  now  running  lines  for  the  construction 
of  the  Northern  Pacific  extension  from  Turtle 
Lake  to  Berthold.  which  is  said  to  have  been 
under   consideration    for   some   time. 

Ohio. 

The  Wabash  R.  R.  is  reported  to  be  about 
to  resume  construction  work  on  its  line  from 
Zanesville  to  Parkersburg.  Henderson  Bros., 
West  Virginia  contractors,  are  said  to  have  an 
outfit  at  Sayre  Station  ready  to  begin  work. 

The  Pennsylvania  R.  R.  has  recently  re- 
surveyed  the  route  for  a  cutoff  from  Smith's 
Ferry  to  a  point  on  the  Fort  Wayne,  near  Al- 
liance, by  which  a  heavy  grade  near  New 
Kensington  would  be  avoided.  The  route  runs 
northwesterly  from  Smith's  Ferry  to  New 
Kensington,  through  West  Beaver  Valley.  It 
is  designed  for  the  expeditious  movement  of 
fast  freight.  A  section  was  graded  some  years 
ago,  but  was  halted  in  1907  and  never  resumed. 
In  order  to  aid  the  plan,  the  Pennsylvania 
purchased  a  short  while  ago  the  tunnel  on  the 
line  of  the  Sandy  &  Beaver  Canal  between 
Smith's  Ferry  and  Kensington.  It  is  said  that 
the  tunnel  will  make  it  easy  to  run  a  cut  be- 
tween Dungannon  and  Hano'    rt-.'      The  cut- 


off, if  built,  will  form  a  part  of  the  Cleveland 
&  Pittsburg. 

The  A.  &  A.  Short  Line  Ry.  Co.,  of  .\lliancc, 
O.,  wdiich  is  projecting  a  line  between  Alliance 
and  Akron,  has  filed  notice  of  the  increase 
of   its  capital   stock   from  $10,000  to  $800,000. 

The  City  Ry.  Co.,  of  Dayton,  O.,  at  present 
operating  30  miles  of  line  has  applied  to  the 
County  Commissioners  for  a  franchise  right 
to  construct,  maintain  and  operate  a  street 
railroad,  partly  within  and  partly  without  the 
city  of  Dayton.  The  application  relates  to  the 
proposed  extension  of  the  Kammer  Avenue 
line  vvestwardly  to  Brooklyn  .Vvcnue  in  West- 
wood,  thence  northw'est  to  Hoover  avenue, 
w-ith  the  right  to  turn  into  private  property 
for  the  purpose  of  making  a  loop.  The  road 
is  to  consist  of  double  tracks.  E.  D.  Grimes, 
Dayton,  is  president  of  the  City  Ry.  Co. 

The  Hocking  Valley  R.  R.,  according  to  re- 
ports, intends  to  construct  a  direct  physical 
connection  with  the  Chesapeake  &  Ohio  Ry. 
This  result  will  be  accomplished  cither  by 
the  extension  of  the  present  18-mile  Wellston 
&  Jackson  Belt  branch  of  the  Hocking  Valley 
from  Jackson  to  a  point  about  six  miles  cast 
of  South  Portsmouth.  Ky.,  on  the  Chesapeake 
&  Ohio,  a  distance  of  30  miles,  or  by  the  use 
of  trackage  rights  on  the  Cincinnati.  Hamilton 
&  Dayton  for  20  miles  from  Wellston  on  this 
same  branch  of  the  Hocking  Valley  to  Gallia 
and  the  construction  from  this  point  of  40 
miles  of  road  to  the  Chesapeake  &  Ohio  at 
Huntington.  W.  Va.  In  both  cases  a  bridge 
will   have  to  be  built  over  the  Ohio  river. 

The  Cleveland.  Barberton,  Coshocton  & 
Zanesville  Electric  Ry.  Co.  is  reported  to  have 
let  a  contract  for  constructing  its  proposed 
line  to  the  Canadian  Construction  Co.  of 
Quebec.  It  is  said  that  a  meeting  of  the 
directors  of  the  road  will  be  held  at  Cleve- 
land. O..  on  Oct.  22,  when  final  arrange- 
ments will  be  made  for  beginning  construc- 
tion work. 

Construction  work  on  the  Fostoria  &  Fre- 
mont R.  R.  is  well  under  way.  Grading  is 
practically  completed;  contracts  for  ties,  poles 
and  rails  have  been  awarded  and  materials 
are  being  received.  It  is  hoped  to  have  the 
road  in  operation  early  in  1911.  The  road  is 
21.4  miles  in  length,  beginning  at  Fostoria  and 
passing  through  .Amsden.  Kan..  Burgoon  and 
Havens  and  terminating  at  Fremont,  O.  The 
construction  of  this  line  will  connect  the  Lake 
Shore  Electric  R.  R.  w^ith  the  Western  Ohio 
Rv.  system,  making  it  possible  to  operate  cars 
fr'omDavton,  O.,  to  Sandusky  and  Cleveland, 
O.  Seventy  pound  steel  will  be  used  outside 
of  municipalities.  The  line  is  a  direct  one, 
capable  of  very  high  speed.  For  the  present 
the  power  will  be  furnished  from  the  Fre- 
mont, O..  plant  of  the  Lake  Shore  Elecetric 
Ry.  One  substation  will  be  erected  at  Bur- 
goon, O.  F.  D.  Carpenter,  of  Lima.  O.,  is 
President.  T.  D.  McDonel  is  Secretary- Treas- 
urer, and  John  S.  W,  Riegle.  Findlay,  O..  is 
Chief  Engineer. 

Oklahoma. 

The  Clinton  &  Oklahoma  Western  Ry.  re- 
centlv  completed,  between  Clinton,  Okla.  and 
Butler,  40  miles,  has  finished  surveys  of  the 
route  of  the  proposed  extension  from  the  lat- 
ter place  to  Shattuck.  Col.  C.  C.  Godman, 
Fort   Smith,   .\rk.,   is   president. 

The  Midland  Vallev  R.  R..  C.  Kaighn,  Engi- 
ner  Muskogee.  Okla..  is  to  at  once  extend  its 
Glenn  Pool  branch  line  into  Sapulpa.  a  dis- 
tance of  10  miles. 

Good  progress  has  been  made  with  the  pro- 
motion work  for  a  railroad  from  Wichita 
Falls.  Tex.  to  Lawton,  to  connect  with  the 
Frisco  system  at  the  latter  place.  T.  C.  Poole, 
Oklahoma  Citv.  Okla.,  is  promoting  the  proj- 
ect. Mr.  Poole  is  reported  to  be  closely  al- 
lied with  C.  G.  Jones,  who  has  built  four 
railroads  in  Oklahoma. 

Construction  work  has  been  started  on  the 
Cherryvale,  Oklahoma  &  Texas  R.  R.  at  W-rdi- 
gris  river  and  it  is  expected  that  grading 
will  be  rushed  and  it  will  be  a  short  time 
until  actual  work  will  be  in  progress  in 
Nowata,  Okla. 

City  of  Okmulgee,  Okla.,  has  submitted  a 
propo'-^ition    t..   the    officials    of    the    Missouri, 


Oklahoma  &  titilf  Ry..  whereby  the  ccinipany 
will  construct  a  line  to  that  place  providing  a 
bonus  of  $30,000  is  subscribed  and  the  nec- 
essary right  of  way  granted  between  Coalton 
and  Okmulgee.  The  matter  has  not  been  defi- 
nitely settled  as  yet. 

It  has  been  announced  in  Buffalo,  Okla.. 
by  H.  Leon  Miller,  promoter  of  the  railroad 
proposed  to  run  east  and  west  through  that 
section  of  the  state  that  preliminary  surveys 
will  be  commenced  at  once,  and  that  $25,000 
per  mile  has  been  subscribed  between  Buffalo 
and  Lava. 

Oregon. 

The  Oregon  &  Washington  Ry.  tunnel  under 
the  Peninsula  near  Portland,  was_  holed 
through  on  Oct.  3.  The  tunnel  is  5,425  ft. 
long  and  has  been  under  construction  since 
August.  1909.  The  Pacific  Bridge  Co.  and 
Robert  Wakefield   were  the  contractors: 

Surveys  have  been  started  by  W.  W.  Har- 
mon. Resident  Engineer  of  the  Pacific  &  East- 
ern R.  R..  at  Mcdford.  Ore.,  for  the  pjoposed 
intcrnrban  electric  railway,  franchises  for 
which  in  Ashland.  Medford  and  (Jranl's  Pass 
have  been  granted  to  John  R.  Allen,  49  Wall 
St.,  New  York,  President  of  the  Pacific  & 
Eastern, 

The  Lane  County  Asset  Co.  of  Eugene, 
Ore.,  has  called  its  crew  of  engineers  in 
from  the  western  part  of  the  county 
and  they  will  begin  at  once  the  pre- 
paratory surveys  for  the  construction  of 
the  line  from  Eugene,  Ore.,  to  Elmira.  First 
a  line  will  be  run  directly  west  of  Eugene, 
out  from  Fifth  street,  to  determine  the  exact 
location  of  the  grade  to  be  made  to  Elmira, 
then  the  work  of  cross  sectioning  will  be 
taken  up  and  if  weather  conditions  are  favor- 
able the  grading  will  be  started  this  fall. 

Orders  arc  said  to  have  been  issued  by 
General  Manager  of  the  Southern  Pacific, 
Portland.  Ore.,  to  install  90-lb.  rails  to  replace 
the  75-lb.  steel  between  Portland  and  Roseburg. 

Grading  work  on  the  Mount  Hood  Ry.  has 
been  resumed  and  some  200  men  are  on  the 
work.  Archie  Mason.  Portland,  Ore.,  has  the 
contract.  J.  M.  Stanley  has  been  awarded  a 
subcontract  for  clearing  half  a  mile  of  the 
line  through  heavy  timber. 

Pennsylvania. 

.\pproval  by  the  State  has  been  given  to 
proposed  extensions  of  the  Sunbury,  Lewis- 
burg  and  Milton  Ry.  Co.,  embracing  six  miles 
of  new  trolley  road  touching  Sunbury,  and 
two  extensions  of  the  Sunbury  &  Northumber- 
land Electric  Ry.  Co..  of  Sunbury.  extending 
1%  miles  from  Northumberland  to  Tuckahoe 
Springs.  It  is  intended  to  make  the  exten- 
sions in  the  spring  and  preparations  will  be 
completed  in  the  next  few  months. 

South  Carolina. 

The  .Augusta  Nnrihern  Ry.  has  construc- 
tion work  underway  on  its  projected  line  from 
Ward,  S.  C,  to  Saluda,  S.  C,  a  distance  of 
ten  miles.  The  Independent  Construction  Co., 
Ward.  S.  C,  is  now  engaged  in  the  grading 
work. 

South  Dakota. 

It  is  generally  believed  that  construction 
work  will  be  started  shortly  on  rebuilding  the 
old  grade  between  Aberdeen  and  Pierre.  The 
work  will  be  done  for  the  recently  incor- 
porated Pierre.  Duluth  &  Black  Hill  Ry., 
which  is  understood  to  be  a  subsidiary  com- 
pany of  the  Minneapolis  &  St.  Louis  Ry.  It 
is  estimated  that  124  miles  of  road  will  be 
constructed  at  a  cost  of  about  $5,500,000 
through  Hughes,  Sully,  Hyde  and  Faulk  coun- 
ties, extending  from  Pierre  to  Cresbard  and 
thence  to  Aberdeen  through  Edmunds  and 
Brown  Counties.  Winston  Bros.  Co.,  Min- 
neapolis. ;\Iinn..  are  reported  to  have  the 
contract. 

Tennessee. 

The  Harrinian.  Knoxville  &  Eastern  R.  R. 
Co.,  understood  to  be  an  L.  &  N.  R.  R.  propo- 
sition, asked  for  bids  for  Oct.  17  for  the 
construction  of  a  roadbed,  masonry  drains  and 
other  work  necessary  for  building  approxi- 
matelv   17%  miles  of  new  road   from  Harri- 
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man.  Tean.,  in  ;i  iiortlieasterl.v  direction  to- 
ward Knoxville.  Tlic  approximate  quantities 
are  as  follows : 

Excavation,   cu.   yds 477.930 

Clearing,  acres    S8 

Grubbing',  acres    29 

Concrete,  cu.  yds 3.920 

Cast  iron  pipe  (laving),  lin.  ft 1.272 

Lin.  ft.  piles.  !in.  ft 12.530 

B.   M.    in   timber  structures,   ft.   B.   M 146,930 

The  road  will  be  of  single  track  and  the  cuts 
for  same  will  lie  22  ft.  at  sub-grade,  while  the 
embankment  will  be  IG  ft.  The  road  runs 
alon"  Emory  River  for  part  of  the  way  and 
the  elites  overhanging  this  section  will  not  be 
allowed  to  be  blasted  with  excessive  amounts 
of  heavy  e.xplosives,  inasmuch  as  this  is  a 
navigable  stream  and  the  debris  must  be  taken 
care  of  and  not  allowed  to  go  into  the  river. 
Bonds  in  amount  of  $40,000  will  be  required 
of  the  contractor  who  is  awarded  the  work. 
W.  J.  Clarke,  of  Harriman,  Tenn.,  is  Chief 
Engineer. 

Texas. 

Work  has  been  started  at  Somerville,  Tex. 
by  President  H.  H.  Fielder  and  Engineer  C. 
W.  Quinn.  locating  the  projected  line  of  the 
Houston.  Somerville  &  Western  R.  R.  It  is 
said  that  construction  work  will  be  started  at 
Somerville  and  continued  west  to  Dimebox, 
Lexington  and  Taylor. 

The  Palacios.  San  Antonio  &  Pecos  Valley 
Ry.  Co..  recently  chartered  for  the  purpose  of 
building  a  line  from  Palacios  to  San  .A.ntonio, 
has  secured  the  right-of-way  over  part  of 
its  proposed  lines.  Preliminary  surveys  were 
started  on  Oct.  1.3  and  a  locating  party  will  he 
sent  out  soon.  Construction  work  will  be 
commenced  as  soon  as  the  first  .3.")  miles  can 
be  located.  H.  L.  Montandon,  Palacios,  Tex., 
is  Chief  Engineer,  J,  P.  Pierce  is  President, 
Thomas  H.  Bonner,  Vice-President  and 
Treasurer  and  H.  W.  Dean.  General  Manager. 
It  is  believed  here  in  Austin  that  the  Mis- 
souri, Kansas  &  Texas  R.  R.  will  shortly  build 
an  e.xtension  from  Smithville  to  Bloomington, 
where  it  will  make  connection  with  the  new 
Port  O'Connor  route  of  the  Brownsville.  The 
line  will  extend  for  90  miles  across  some 
of  Texas'  richest  territory  and  by  securing 
trackage  rights  to  tidewater  at  Port  O'Connor 
will  give  the  road  two  valuable  connec- 
tions  to  the  gulf, 

J.  S.  Woods  has  placed  GO  teams  at  work 
at  Locknev  -on  his  contract  for  grading  the 
A.  L.  R.  &  E.  P.  Ry.,  from  Lockney  to  Sil- 
verton.  According  to  the  terms  of  the  con- 
tract the  road  is  to  be  completed  to  the  latter 
place  by  Feb.  1-5,  1911. 

The  San  Antonio  Traction  Co.,  A.  M. 
Courtney,  Superintendent  Maintenance  of 
W'ay,  has  work  underway  on  building  the 
2-mile  extension  of  the  East  End  loop  at  San 
Antonio.  The  work  will  be  completed  next 
month. 

The  Beaumont  &  Great  Northern  R.  R.. 
R.  C.  Duff.  General  Manager.  Houston,  Tex., 
is  reported  to  have  let  a  contract  for  build- 
ing an  extension  from  Trinity,  in  Trinity 
County,  northwest  to  Weldon.  in  Houston 
County,  a  distance  of  20  miles. 

The  Longview  &  Junction  City  Street  Ry. 
Co.,  of  Longview,  Tex.,  is  reported  to  be 
considering  constructing  an  interurban  line 
out  of  Longview. 

It  is  reported  in  Paris,  Texas  that  the  .Santa 
Fe  Ry.  Co.  is  contemplating  relaying  the  line 
between  Dallas  and  Paris  with  heavier  steel 
Nothing  definite  has  yet  been  done  on  ac- 
count of  the  scarcity  of  laborers  owing  to 
the  cotton  picking  season. 

Engineers  working  in  the  vicinity  of  Glad- 
stone, a  small  town  on  the  Colfax.  Lhiion 
County  border,  northwesterly  towards  Schom- 
berg  on  the  Santa  Fe  main  line,  give  rise  to 
rumors  in  Raton.  N.  Mex.  that  the  Santa  Fe 
is  making  actual  preparations  for  the  con- 
struction of  a  line  connecting  by  direct  route 
Denver,  Colo.,  and  Galveston,  Tex.,  with  Raton 
as  a  division  point. 

The  Texas  Railroad  Conunission  has  been 
informed  by  the  Santa  Fe..  that  it  will  begin 
the  operation  of  its  line  from  Lubbock,  in  Lub- 
bock county  to  Lamesa,  in  Dawson  county,  at 


once.  The  new  line  is  70  miles  in  length  and 
is  an  extension  of  the  line  which  runs  south 
from  Amarillo. 

The  Texas  Southern  R.  R.  Co.,  recently 
chartered,  has  completed  its  organization  and 
has  elected  the  following  officers  :  President,  F. 
T.  Parks,  San  .Antonio :  vice-president,  H.  G. 
Martin ;  secretary,  Frank  H.  Burmeister.  Til- 
den,  Tex.  The  company  proposes  to  build  an 
S-mile  line  from  Poteet  to  Pleasanton. 

Survey  has  been  completed  for  the  Stamford 
&  Eastern  Ry.,  from  Stamford  to  Throckmor- 
ton and  on  to  the  coal  fields  in  Young  county, 
and  the  location  surveys  are  now  within  a  few 
miles  of  Throckmorton.  As  soon  as  blue 
prints  can  be  made  and  contract  let,  construc- 
tion work  will  be  started  and  pushed  through 
to  completion.  W.  T.  .Andrews  is  presideiit 
of  the  company  and  P.  G.  Burns  is  chief  engi- 
neer. 

Contractors  on  the  Temple  Northwestern  R. 
R.  are  now  closing  the  last  two  miles  of  grad-  . 
ing  between  Temple  and  Gatesville,  and  track 
laying   is   being   pushed. 

The  opening  of  the  new  Collegeport  branch 
of  the  St.  Louis,  Brownsville  and  Mexico 
R.  R.  of  the  Frisco  was  celebrated  at  College- 
port  on   Oct.    11. 

The  Cotton  Belt  is  reported  to  have  aban- 
doned the  proposed  extension  of  its  line  to 
Sweetwater.  The  reason  for  this  is  reported 
to  have  been  given  by  an  official  as  follows : 
".As  long  as  the  present  law  is  in  force,  making 
open  accounts  prior  lien  to  first  mortgages,  we 
can  not  undertake  further  extensions." 

Utah. 

The  City  Council  of  Pn.vo,  Utah,  has 
granted  a  franchise  to  the  Evans-Chipman 
syndicate  to  build  and  operate  an  electric 
railway  line  through  the  city.  According  to 
the  terms  of  the  franchise  the  road  must  be 
in  operation  through  the  city  within  three 
years. 

Residents  of  Harrisonville  have  petitioned 
the  county  commissioners,  asking  that  steps 
be  taken  to  force  the  Ogden  Rapid  Transit 
Co.  to  change  its  roadbed  from  the  side  to 
the  center  of  the  county  road  to  the  north 
and   grade  either   side   properly. 

.At  the  annual  meeting  of  the  stockholders 
of  the  Oregon  Short  Line  R.  R.,  on  Oct.  12, 
it  was  unanimously  voted  to  increase  the  capi- 
tal stock  to  $100,000,000.  The  old  Board  of 
Directors  was  re-elected  with  the  exception 
that  Marvin  Hughitt  of  Chicago  was  chosen 
to  succeed  P.  A.  Valentine.  The  following 
were  elected  directors :  Oliver  Ames,  Samuel 
Carr.  Oliver  W.  Mink,  Boston :  Gordon  L. 
Buck,  .Alexander  Miller,  William  Rockefeller, 
J.  H.  Schifi^,  W.  V.  S.  Thorne,  New  York 
City ;  Marvin  Hughitt,  Chicago,  and  Henry 
C.    Frick,    Pittsburg. 

The  Union  Pacific  Ry.  Co.,  is  contemplating 
the  further  improvement  of  its  line  through 
Echo  Canyon,  Utah.  The  main  feature  will 
be  the  elimination  of  curvature  which  will 
mean  many  miles  of  new  grading,  mostly 
sidehill   work. 

Virginia. 

The  Norfolk  &  Western  K.  R.  has  awarded 
contracts  as  follows  for  the  construction  of 
llVi  miles  of  track  to  be  known  as  the  Cedar 
Bluff  extension:  Rinehart  &  Dennis  Co., 
Washington,  D.  C,  two  miles ;  Walton  &  Co., 
Falls  Mills,  Va.,  2%  miles ;  W.  O.  Lipscomb, 
Roanoke,  Va.,  two  miles ;  A.  H.  Valz,  Staun- 
ton, Va.,  two  miles;  P.  J.  Millett,  Paris,  Ky., 
2%  miles.  .Another  extension,  known  as  the 
North  Fork  Branch,  to  consist  of  four  miles 
was  awarded  as  follows :  Vaughan  Construc- 
tion Co.,  Roanoke,  two  miles ;  Carpenter  & 
Bo.xlcy,  Roanoke,  two  miles.  The  cost  will  be 
aliout  $1,.500,000,  and  work  will  be  started  at 
once  on  all  the  contracts. 
■  The  Holston  River  R.  R.,  the  new  coal- 
carrying  branch  of  the  Southern  Ry.,  'extend- 
ing from  Moccasin  Gap,  Va.,  to  Bull's  Gap, 
Tenn.,  a  distance  of  47  miles,  was  formally 
opened  to  traffic  on  Oct.   17. 

The  Whiting  Lumber  Co.,  of  Philadelphia, 
Pa.,  which  recently  purchased  extensive  hold- 
ings   at    Robbinsville,    N.    C,    is    planning    to 


construct  a  railroad  througli  that  place  into 
its  timberlands.  In  connection  with  the  plan 
the  Southern  Ry.  is  to  complete  the  bl-mile 
link  in  the  new  line  between  Knoxville  and 
Bushnell,  a  point  on  the  Murphy  division. 

At  the  annual  meeting  of  the  Norfolk  & 
Western,  held  on  Oct.  13,  the  present  Board 
of  Directors  was  re-elected,  and  was  author- 
ized to  acquire  the  property  of  the  Big 
Stony  Railway  Co.  and  make  a  contract  for 
the  use  of  the  terminal  facilities  of  the  Nor- 
folk Terminal  Ry,  Co.  An  increase  of  $50,- 
000,000  in  the  common  stock  was  voted,  as 
well  as  authority  for  the  creation  and  sale 
from  time  to  time  of  convertilile  lionds  to 
the  aggregate  of  $.50,000,000.  The  directors 
re-elected  the  present   officers. 

The  Carolina,  Clinchfield  &  Ohio  Ry.,  M.  J. 
Caples,  General  Manager,  Johnson  City, 
Tenn,,  is  reported  to  be  about  to  let  a  con- 
tract for  the  extension  of  the  road  from 
Dante,  Va..  to  Elkhorne,   Ky. 

West  Virginia. 

The   Baltiinore  &  Ohio   R.   R.   has  secured 

all  material  for  the  double  tracking  of  its 
Wheeling  division.  Most  of  the  material  is 
now  on  the  ground  and  the  company  is  plan- 
ning to  go  ahead  with  the  work.  The  work 
is  to  be  started  between  Fairmount  and 
Grafton.  Very  little  grading  will  be  required, 
it  is  said. 

At  a  recent  conference  between  President 
J.  T.  Blair,  of  the  Little  Kanawa  syndicate 
lines,  Vice-President  James  Shoonmaker,  of 
the  Pittsburg  &  Lake  Erie  R.  R.,  and  a  rep- 
resentative of  the  Pennsylvania  R.  R.,  it  is 
said  that  decision  was  reached  that  steps  be 
taken  at  once  toward  opening  up  the  90,000 
acres  of  coal  land  owned  by  the  syndicate 
in  West  Virginia.  To  do  this  it  is  proposed 
that  a  line  be  built  at  once  from  Fairmont,  W. 
Va.,  to  the  Pennsylvania  line,  there  to  con- 
nect with  the  Monongahela  R.  R.,  owned 
jointly  by  the  Vanderbilts  and  the  Pennsyl- 
vania R.  R. 

Plans  have  been  approved  for  the  develop- 
ment of  coal  fields  of  90,000  acres  in  West 
Virginia  controlled  by  the  Little  Kanawha 
syndicate.  The  plans  call  for  the  building 
of  a  railroad  to  connect  with  the  system 
reaching  Pittsburg,  thus  affording  an  outlet 
for  the  product.  Fifty  per  cent  of  the  stock 
of  the  Little  Kanawha  syndicate  is  held  by 
the  Pittsburg  &  Lake  Erie  R.  R.,  25  per  cent 
by  the  Pennsylvania  R.  R.  and  25  per  cent  by 
the  Baltimore  &  Ohio. 

Wisconsin. 

The  City  Council  of  Madison  has  granted 
a  franchise  to  the  Chicago  &  Wisconsin  Valley 
Street  Ry.  Co.,  which  proposes  to  build  an  in- 
terurban road  from  Wausau  to  Madison,  by 
way  of  Stevens  Point  and  Portage.  The 
headquarters  of  the  company  are  at  Madison 
and  Allen  T.  Russel  is  president. 

A  franchise  is  to  be  asked  at  Kenosha,  Wis., 
for  building  an  electric  railway  to  the  center 
of  the  city.  This  is  part  of  a  plan  for  a  line 
from  Kenosha  west  to  Lake  Geneva,  touch- 
ing at  the  summer  resorts.  It  is  planned 
to  make  the  company  a  co-operative  one.  and 
many  farmers  in  the  county  have  agreed  to 
take  stock.  J.  K.  Orvis,  Waukegan,  111.,  who 
is  at  the  head  of  the  building  of  an  electric 
line  from  Marengo,  III,  to  Lake  Geneva,  is 
at  the  head  of  the  Kenosha  plan. 

The  city  officials  of  Milwaukee  and  engi- 
neers of  the  Chicago,  Milwaukee  &  St.  Paul 
Ry.,  and  the  Chicago  &  Northwestern  Ry., 
held  a  conference  Oct.  15,  to  decide  on  the 
methods  of  be  followed  in  elevating  the  rail- 
road tracks  on  the  South  Side  at  Milwaukee. 
Charles  J.  Poetsch  is  city  engineer. 

Rasser  &  Whittaker.  who  have  a  contract 
on  the  Chicago  &  Northwestern  Ry.,  near 
Monroe,  Wis.,  have  moved  into  winter  quar- 
ters and  have  opened  an  office  in  the 
Monroe  County  Bank  Bldg.,  at  Monroe. 

The  Wisconsin  &  Northern  R.  R..  W.  Cam- 
bier,  chief  engineer,  Oshkosh,  Wis.,  has  been 
granted  a  concession  to  construct  five  addi- 
tional miles  of  road  through  the  Menominee 
Indian   Reservation. 
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Canada. 

The  company  wliicli  is  projecting  an  elec- 
tric railway  from  Ottawa  to  Brockville,  Ont., 
has  elected  Andrew  Haydon,  Ottawa,  Ont., 
president,  and  H.  C.  Woods.  Montreal,  Que., 
secretary.  It  is  imderstood  that  the  work  on 
the  road  will  be  commenced  immediately  after 
the  plans  and  surveys  are  coinpleted.  The 
work  will  be  started  from  both  ends  of  the 
line. 

The  Canadian  Pacific  Ry.  Co.  has  taken 
over  the  charter  of  the  St.  Mary's  &  Western 
Ontario  Ry.  Co..  and  by  that  means  has  se- 
cured an  entrance  into  the  city  of  Stratford. 
The  charter  provides  for  a  line  from  Strat- 
ford to  Grand  Bend,  a  summer  resort  on  Lake 
Huron.  This  line  will  run  in  a  southwesterly 
direction,  passing  St.  Mary's,  where  the  C. 
P.  R.  has  a  line  at  the  present  time,  within 
about  three  miles,  and  continuing  on  through 
E.xeter  and  other  smaller  places  to  the  lake. 
Then  from  some  point  on  this  line,  presum- 
ably Stratford,  it  is  said  a  line  will  be  built 
in  a  northwesterly  direction  to  Linw-ood,  a 
small  junction  point  on  the  Toronto-Goderich 
line  of  the  Canadian  Pacific.  It  is  said  that 
the  necessary  land  for  right  of  way  and 
terminals  has  been  purchased  and  plans  pre- 
pared fur  the  rushing  forward  of  the  con- 
struction of  the  line  with  all  possible  de- 
spatch. 

The  Canadian  Pacific  Ry.  is  said  to  be  plan- 
ning to  double-track  at  once  between  West 
Toronto  and  Lampton,  and  also  to  construct 
at  an  early  date  a  number  of  siding  between 
Lampton  and  West  Toronto  to  relieve  the 
congestion  in  the  downtown  yards  at  Toronto. 

The  British  Columbia  Government  has  re- 
fused an  application  of  the  Grand  Trunk 
Pacific  Ry.  for  permission  to  permit  the  em- 
ployment of  Asiatic  labor  in  the  construction 
through  British  Columbia.  It  was  urged  that 
such  is  the  labor  situation  and  so  acute  the 
feeling  against  the  utilization  of  other  than 
white  labor  that  it  has  been  found  impossible 
to  carry  on  construction  in  British  Columbia 
beyond  the  completion  of  the  present  con- 
tract held  by  Foley,  Welch  &•  Stewart  to  a 
point  238  miles  east  of  Prince  Rupert.  It  was 
stated  that  the  contractors  had  declined  to 
take  on  any  more  work  from  British  Colum- 
bia, claiming  that  owing  to  present  conditions 
they  are  even  now  losing  hundreds  of  dollars 
daily  under  their  contract.  It  w-as  urged  that 
under  the  contract  betw-een  the  company  and 
Province  of  the  2Tth  of  December,  1908.  re- 
lating to  the  exclusive  employment  of  white 
labor  in  constructing,  a  reservation  was 
made   by   which  the  Government  might   sanc- 


tion an  abrogation  of  the  white  labor  clause 
in  the  event  of  a  sufficiency  of  white  labor 
not  being  found  available.  It  is  stated  that  if 
liermission  were  accorded  for  the  employ- 
ment of  Asiatic  labor  the  company  would  en- 
ter into  an  undertaking  not  to  employ-  such 
labor  while  white  labor  was  available,  and, 
further,  to  give  employment  to  all  the  white 
labor  offering  for  the  purposes  of  construc- 
tion work  at  the  current  rate  of  w'ages. 

The  Canadian  Northern  Ry.  is  to  establish 
a  repair  plant  and  shop  at  Parry  Sound,  and 
will  proceed  next  year  with  the  erection  of 
an  elevator  with  a  capacity  of  a  least  -^OO.OOO 
bushels. 

McMillan  Bros.,  Winnipeg,  Man.,  have  start- 
ed work  from  the  Entw-istle  end  of  his  70- 
mile  contract  on  the  main  line  of  the  Canadian 
Northern  Ry.,  west  of  Edmonton.  Work  is 
to  be  carried  on  all  winter.  Sub-contractor 
Phillips  now  has  300  men  at  work  near  Ent- 
wistle. 

The  Canadian  Pacific  Ry.  is  to  construct 
a  dam  on  Bigstone  Creek,  near  Red  Deer, 
to  form  a  l.dilO.Ouii  gallon  reservoir. 

The  British  Columbia  &  .\laska  Ry.  will,  it 
is  said,  soon  apply  to  the  Canadian  Parlia- 
ment for  incorporation.  It  proposes  to  con- 
struct a  railroad  from  Lytton  along  the  Eraser 
river  to  Fort  George,  following  the  Stewart 
river  to  Texlin  and  to  Dawson. 

Plans  are  now  in  the  hands  of  the  Depart- 
ment of  Railways,  Ottawa,  Ont.,  for  the  con- 
struction of  the  Canadian  Northern  extension 
from  Springfield  to  East  Selkirk  and  it  is  ex- 
pected that  after  their  approval  construction 
work   w'ill   be   started   immediately. 

The  Minister  of  Railways  has  approved 
the  application  of  the  Toronto  &  Eastern  Ry. 
Co.  for  approval  of  its  route  map  from  Osha- 
wa  to  Cobourg  and  also  to  Lindsay  and  Port 
Perry. 

Mexico. 

The  National  Railways  of  Mexico  has  en- 
tered into  a  contract  with  the  State  of 
Durango  to  built  a  railroad  from  Uiterrez, 
State  of  Zacatecas,  to  Durango.  State  of 
Durango.  The  line  will  pass  through  the 
mining  districts  of  Sombrerete  and  Chalchihi- 
uites. 

The  National  Railways  of  Mexico,  H.  M. 
Taylor,  director  of  construction.  City  of 
Mexico,  is  making  preparations  to  begin  con- 
struction at  an  early  date  on  its  proposed  Hue 
between  Tampico  and  Matamoros,  near  the 
mouth  of  the  Rio  Grande,  where  it  will  make 
connection  with  the  Frisco  system.  The  sur- 
vey   for   this    prospective    road    is    practically 


finished,  and  plans  arc  now  in  the  hands  of 
the  Government  for  approval.  The  line  will 
be  about  300  miles  long. 

Engineers  of  the  Mexican  L'nion  Ry..  W.  C. 
Potter,  president,  Aguascalientes,  Mexico, 
have  surveys  under  way  for  an  extension 
from  Repriso,  the  present  terminus,  to  Ures, 
about  seven  miles  beyond  La  Colorado. 

A  company  has  been  organized  at  Torreon 
to  take  over  the  concession  and  lines  of  the 
Chinese  Street  Car  Co.  The  company  plans 
to  take  over  the  street  cars  and  put  in  opera- 
tion this  line  wdiich  was  constructed  two  years 
ago.  The  company  is  to  be  capitalized  at 
$200,000  and  an  effort  is  being  made  to  place 
all  of  this  stock  with  Torreon  capitalists  and 
business  men. 

At  a  recent  meeting  of  the  stockholders  of 
the  National  Railways  of  Mexico  the  board 
of  directors  was  authorized  to  issue  until  the 
time  of  the  next  general  meeting  prior  lien 
bonds  and  general  mortgage  lionds  of  the 
company  to  the  amounts  which  in  its  judg- 
ment are  deemed  necessary  under  the  pre- 
arranged  plan    for   betterments. 

Jose  Mondragon,  City  of  Mexico,  started 
grading  work  early  this  month  on  his  con-  , 
tract  for  the  extension  of  the  National  Rail- 
ways from  Oaxaca  to  Tiacolula.  The  con- 
tract was  let  Sept.  2,  and  the  masonry  work 
was  started  two  weeks  later.  It  is  also  un- 
derstood that  this  contract  also  includes  the 
construction  of  the  branch  line  to  the  smelter 
at  Magdalena.  The  Tlacohila  extension  is 
30  kilometers  in  length  and  will,  when  com- 
pleted, bring  the  Totolapan  mining  district 
within  easy  reach  of  the  railroad. 

It  is  reported  in  Chihuahua  that  a  party  of 
American  engineers,  in  the  employ  of  the 
Mexico  Northwestern  Raihvay  Co.,  B.  H. 
Bryant,  Chief  Engineer,  Casas  Grandes,  Chi- 
huahua. Mexico,  recently  left  Minaca 
looking  for  a  feasible  route  from  that 
place  to  the  port  of  Agiabampo,  Sinaloa. 
It  has  been  currently  reported  for  some  time 
that  it  was  the  intention  of  the  Northwestern 
Co.  to  extend  the  present  line  to  the  coast  at 
an  early  date,  and  it  is  believed  that  these 
engineers  have  l>een  employed  to  make  the 
preliminary  survey. 

The  state  of  Durango  has  granted  a  sub- 
sidy of  $000,000  for  the  construction  of  the 
National  Ry.'s  branch  within  that  state.  The 
new  line  is  to  be  60  kilometers  in  length  and  is 
to  be  completed  w^ithin  one  year  from  the 
date  of  the  approval  of  the  plans  by  the 
government.  It  is  expected  that  the  plans 
will  be  approved   at  an  early  date. 


Arkansas. 

Surveys  have  been  completed  for  the  Beav- 
er Bayou  Drainage  District,  comprising  50,- 
0(10  acres  of  land  in  Phillips  County,  and  con- 
struction contracts  for  the  ditches  will  be  let 
soon.  Two  large  ditches  are  to  be  dug.  The 
district  adjoins  the  Yellow  Banks  District. 
The  contracts  for  the  latter  district  were  let 
on  July  2.J,  and  work  is  now  under  way. 
Winters  &  Dove.  Fort  Smith,  Ark.,  are  the 
engineers   for  both   districts. 

Advices  from  Morrillton,  Ark.,  state  that 
G.  H.  Burr,  C.  E.,  has  completed  the  final 
survey  of  the  Point  Remove  Drainage  Dis- 
trict, in  Conway  County,  and  active  work  in 
digging  the  canal  will  begin  about  Jan.  L  The 
territory  embraced  in  this  district  consists  of 
18,000  acres  of  very  rich  alluvial  soil,  and 
the  canal  to  be  dug,  while  only  five  miles  in 
length,  will  be  one  of  the  widest  and  deepest 
drainage  canals  in  the  state  and  will  divert 
the  waters  of  Point  Remove  Creek,  a  stream 
that  drains  a  large  watershed  in  Conway,  Van 
Buren  and  Pope  Counties.  The  channel  of 
the  canal  will  run  for  half  a  mile  through  the 
center  of  the  celebrated  Fish  Lake,  located  on 


a   fish    and   game   reservation,   and   owned   by 
the  Morrillton  Fishing  &  Hunting  Club. 

Colorado. 

4*Bids  will  be  received  at  the  office  of  The 
Pueblo-Rocky  Ford  Irrigation  Co..  601  N. 
Main  St.,  Pueblo,  Colo.,  until  .5  p.  m.,  Oct. 
20,  for  the  construction  of  a  rock-fill  storage 
dam,  situated  on  the  Cucharas  River.  14  miles 
below  Walsenburg,  Colo.  Distance  from  rail- 
road, four  miles ;  estimated  yardage  rock-fill 
of  completed  dam,  2.30,000  yds.  Concrete  fac- 
ing and  outlet  tube,  3,000  yds.  concrete ; 
height  12-5  ft.  to  spillway. 

California. 

Lawery  &  Falconer  have  been  awarded  the 
contract  for  raising  and  repairing  the  levee 
near  the  Hock  Farm  in  Levee  District  No.  1, 
near  Yuba  Cit)-.  The  contract  price  w-as  30  cts 
per  cu.  yd.,  and  about  lo,uOO  cu.  yds.  of  earth 
will  be  handled. 

A.  F.  Niedt,  Reno,  Nev.,  has  been  awarded 
the  contract  to  construct  three  concrete  dams 
on  the  West  Walker  River,  near  the  Cali- 
fornia line.  They  are  for  private  irrigation 
projects   and  will   cost  about  $13,000. 


The_  Old  Fort  Reservoir  &  Irrigation  Co.  has 
filed  final  maps  and  estimates  with  the  State 
Engineer  at  Denver.  According  to  the  plans 
the  dam,  which  will  be  located  1%  miles  west 
of  Fort  Morgan,  will  be  fi.5  ft.  high  in  place  of 
5-5,  as  originally  planned,  and  the  Old  Fort 
reservoir  will  have  a  capacity  of  llu,(.H,lO  acre 
ft.  From  this  reservoir  the  water  will  be 
carried  through  a  canal  98  miles  long  and 
costing  $1,2-50,000,  to  the  Haxtum  reservoir 
in  the  northwest  corner  of  Phillips  County. 
The  Haxtum  reservoir  will  have  a  capacity  i-t 
20,000  acre  ft.  and  will  cost  $1-50,000.  Fro-ji 
this  reservoir  19  miles  more  of  canal  will  be 
built  to  carry  the  water  over  the  IOO.mO'i  acres 
"of  land  in  Phillips  and  Sedwick  ci.'umies, 
which  the  owners  stand  ready  to  bond  as 
soon  as  irrigation  districts  can  be  formed.  In 
addition  to  the  water  for  irrigation,  the  dam 
above  Fort  Morgan  will  develop  •5.0i'(i-h.  p. 
during  the  flood  season,  and  a  minimum  of 
1,000-h.  p.  when  the  water  is  at  its  lowest. 

The  East  Denver  Municipal  Irrigation  Dis- 
trict, comprising  60,000  acres  northeast  from 
the  eastern  limits  of  Denver,  has  voted  a 
$3.i""\OoO  bond  issue  for  the  purpose  of  tak- 
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ing  over  the  English  High  Line  ditcli,  tlie 
Antero  reservoir,  the  Terminal  and  Abbott 
sub-reservoir,  and  completing  extensions  of 
the  main  line  ditch  and  laterals. 

The  tunnel  of  the  Cripple  Creek  Deep 
Drainage  &  Tunnel  Co.,  of  Cripple  Creek,  was 
advanced  842  ft.  during  the  month  of  Septem- 
ber and  the  cross-cut  from  the  tunnel  to  a 
point  under  the  El  Paso  mine  shaft  was 
driven  7.")  ft.  The  total  length  of  the  bore 
is  now  1.5,04.5  ft.,  and  between  COO  and  700  ft. 
remain  to  be  driven  before  the  main  water- 
course is  reached.  T.  R.  Countryman  is  the 
engineer. 

Illinois. 

4*Bids  will  be  received  until  1  p.  m.,  Oct. 
22d.  by  Drainage  Commissioners,  Nixon  Spe- 
cial Drainas-e  District,  Dewitt  and  Macon 
Counties,  Clinton,  111.,  for  furnishing  labor 
and  materials  for  the  construction  of  ditches 
and  five  retaining  walls  for  Sub-districts  Nos. 
2,  .3,  4.  .5  and  li.  The  work  in  a  general  way 
consists  in  the  digging  trenches  and  laying  of 
the  following  tile  approximatelv :  6,.518  ft. 
20-in.  tile:  8,040  ft.  Ifi-in.  tile:  1,.500  ft.  lo-in. 
tile ;  1,900  ft.  14-in.  tile :  960  ft.  12-in,  tile ;  200 
ft.  10-in.  tile.  The  retaining  walls  contain  ap- 
proximately as  follows:  three  of  10  cu.  yards: 
two  of  8  cu.  yds. 

Kansas. 

•J«The  Kaw  Valley  Drainage  Board.  Kan- 
sas City,  Kan.,  has  rejected  the  bid  of  Robert 
Russell  for  the  entire  improvement  of  the 
Kaw  River  from  the  mouth  to  the  western 
limits  of  the  drainage  district  at  Turner,  Kan. 
Mr.  Russell's  bid  was  on  the  proposition  sub- 
mitted by  the  board  to  do  the  entire  work 
and  take  the  bonds  as  pay.  At  the  time  the 
board  advertised  the  work  it  was  believed 
that  the  $1,7.50.(100  bond  issue  voted  by  the 
district  to  improve  the  river  could  not  be  sold 
immediately  and.  wishing  to  hurry  the  work 
as  fast  as  possible,  they  agreed  to  let  the 
contractor  take  his*  pay  in  bonds.  The  board 
now  has  the  assurance  that  the  issue  can  be 
disposed  of  for  cash,  and  their  action  in 
rejecting  the  bid  w-as  followed  by  a  resolu- 
tion to  readvertise  the  work,  the  successful 
bidder  to  be  paid  in  cash.  The  bids  on  the 
new  proposition  will  be  opened  Oct.  24.  The 
improvements,  on  which  liids  will  be  opened 
Oct.  24,  include  the  building  of  levees  and 
concrete-faced  revetments  on  both  sides  of 
the  Kaw  River  from  the  mouth  west  to  Turn- 
er, Kan.,  a  distance  of  five  miles.  The  con- 
tracts for  dredging  the  river  and  removing  the 
solid  obstructions  will  be  let  later.  The  engi- 
neers for  the  board  believe  that  the  river  will 
practically  clear  its  own  bed  of  loose  ob- 
structions after  the  levees  are  built,  and  the 
new  course  of  the  flow  determined. 

Louisiana. 

4*Bids  will  be  received  until  noon,  Nov.  1, 
by  the  Board  of  Commissioners  of  the  Caddo 
Levee  District,  Shreveport.  La.,  for  the  con- 
struction of  the  levee  work  in  Caddo  Parish, 
on  the  Red  River  right  bank,  as  follows : 
Upper  Rush  Point  levee,  approximate  con- 
tents 3-5,000  cu.  yds. ;  Beaird  levee,  approxi- 
mate contents  12,000  cu,  yds. ;  Robson  levee, 
approximate  contents  .30.000   cu.   yds. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
31st,  bv  Capt.  Robert  R.  Ralston.  U.  S.  En- 
gineer, .33.38  St.  Charles  .^ve..  New  Orleans, 
La.,  for  the  construction  of  about  30,000  cu. 
yds.  of  earthwork  in  the  Lafourche  Levee 
district. 

Bids  were  opened  Oct.  fi  by  the  State  Board 
of  Engineers  at  New  Orleans,  for  a  num- 
ber of  small  levee  contracts.  For  the  Schex- 
naydre  levee  Mike  Mitchell  was  the  only  bid- 
der, he  offering  to  do  the  w^ork  at  29.7.5  cts.  a 
cu.  yd.,  but  this  was  regarded  as  excessive 
and  the  contract  was  not  let.  For  the 
Orange  Farm  levee  there  were  four  bid- 
ders. (7.5.000  cu.  yds.).  George  H.  Con- 
rad bid  20.23  cts.  a  cu.  yd.  The  others  bidders 
were:  Wilnier  Henritzy,  at  21.89  cts.  a  cu. 
yd. ;  Pat  H.  Lyons,  at  24  cts.  a  cu.  yd.,  and  B. 
W.  Borne,  at  2G.75  cts.  a  cu.  yd.  The  Pelas 
to  Buras  Church  levee  contracts  (14.000  cu. 
yds.   distance   and    1.5.000     ft.    of     rivetment), 
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was  bid  on  by  four  of  the  contractors.  Pat 
L.  Lyons  bid  2.5.48  cts.  a  cu.  yd.  and  $1.20  for 
the  revetment.  Other  bidders  were:  Mike 
Mitchell.  27  cts.  per  cu.  yd,  and  $1.27  per  ft. 
for  the  revetment:  George  H.  Conrad,  33  cts. 
per  cu.  yd.  and  $1.34  per  ft.  for  the  revetment; 
John  L.  Buras,  26. .50  cts.  per  cu.  yd.  and  $1.10 
per  ft.  for  the  revetment.  For  the  Grand 
Bend  levee  there  were  two  bidders.  George 
Wilson  was  the  lowest;  he  bid  12  cts.  a  cu.  yd. 
Irwin  Mclnnis  bid  12.50  cts.  per  cu.  yd.  Geo. 
Wilson  was  also  the  lowest  bidder  for  the 
Cassandria  to  Experiment  plantation,  bidding 
14  cts.  per  cu.  yd.  Other  bidders  were :  M. 
Bettery,  19.19  cts.  per  cu.  yd;  Steward  &  Mc- 
lnnis. 1.5  cts.  per  cu.  yd. ;  J.  R.  Babbitt,  17.40 
cts.  per  cu.  yd.,  and  Francis  T.  Constant,  15.711 
cts.  per  cu.  yd. 

Michigan. 

Mac.Arthur  Brothers  Co.,  Fisher  Bldg.,  Chi- 
cago, 111.,  and  11  Pine  St.,  New  York,  has  , 
been  awarded  the  contract  by  the  L'.  S.  Gov- 
ernment, for  making  improvements  in  the 
St.  Mary's  River  at  the  falls.  Sank  Ste.  Marie. 
Mich.  The  work  consists  in  the  construction 
of  a  part  of  a  new  navigation  channel,  lead- 
ing to  the  proposed  new  third  and  fourth 
locks  on  the  American  side,  and  construction 
of  a  new  head-race,  controlling  works  and 
ice  passages  for  the  Edison  Sault  Electric 
Co..  the  present  head-race  belonging  to  this 
company  being  in  the  way  of  the  construction 
of  the  new  canal.  The  items  of  work  and  the 
estimated  quantities  are  as  follows,  the  largest 
being  Class  B,  dry  work,  navigation  canal : 
Class    A.    dredging   navigation    canal,    cu. 

Yds 47,700 

Class  B.   dry  work,   navigation  canal,  cu. 

yds 275.000 

Class  C.  drv  work,  head  race  and  forebay. 

cu.  Yds 15.000 

Class  D.  dredging,  head  race  and  (oreliay, 

cu.    yds 15.000 

Channeling,  sq.  ft 36,600 

Crib  placing  and  framing,  timber,  cu.  ft...  154, 000 

Crib  filling,   cu.  ft 13,000 

Construction  and  removal  of  west  coffer- 
dam, head  race  and  forebay.  .Lump  sum  price 
Construction  of  new  north  dike.  Hn.  ft...  1.900 
Concrete  (exclusive  of  cement),  cu.  yds..  22.000 
Fin-nishing  and  delivering  cement,  bbls. . .  27.500 
Furnishing  and  delivering  vitrified  paving 

brick,    number    brick i.   15,000 

.\t  the  present  time,  this  work  is  all  under 
water,  but  it  is  proposed  by  the  construction 
of  cofferdams  to  unwater  the  same,  and  do 
this  work  in  the  dry.  The  total  amount  of 
the  contract,  based  on  the  above  quantities,  is 
$675,288.  Work  is  to  be  completed  within  18 
months  from  date  of  starting. 
Missouri. 

The  City  of  Kansas  City.  Mo.,  has  $1.5.0iiO 
available  of  the  $7.5.000  bonds  voted  to  create 
a  public  levee  and  is  ready  to  go  ahead  with 
the  construction  work. 

Montana. 

Robinson  &  Co..  according  to  advices  from 
Billings.  Mont.,  have  started  work  on  their 
contract  for  the  enlargement  and  extensions 
of  the  Sanders  irrigating  ditch,  which,  when 
completed,  will  reclaim  about  14.000  acres. 
The  canal  taps  the  Yellowstone  River  at  a 
point  in  the  vicinity  of  Myers,  and  proceed- 
ing toward  the  east  on  the  southern  side  of 
the  Yellowstone,  approaches  to  within  about 
10  miles  of  Forsyth.  At  present  about  5,000 
acres  are  irrigated  by  this  canal,  and  in  ex- 
tending it  some  exceptionally  heavy  rock  work 
will  be  necessary  and  some  exceedingly  deep 
cuts  will  have  to  be  inade.  The  work  will  take 
about   12  months. 

Ohio. 

Petitions  have  been  tiled  with  the  County 
Commissioners  at  Springfield,  asking  that  Mad 
River  be  dredged  from  the  Tremont  Bridge 
to  the  Koblentz  River.  The  cost  is  estimated 
at  $3,000  per  mile. 

Memphis    and    'Vicinity. 

(KEGUL.\R     CORKESI'ONDKNCE.J 

Shelby  County  is  practically  rebuilding  all 
of  its  roads  and  when  finished  will  have  one 
of  the  best  systems  of  roads  in  the  South. 
Much  of  this  improvenient  is  directly  trace- 
able to  the  movement  for  good  roads  which 
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is  being  agitated  in  this  section.  W.  F.  Gill, 
with  offices  in  the  new  Court  House,  Mem- 
phis, is  the  .Superintendent,  and  is  prosecut- 
ing the  work  as  nmch  as  possible.  The  con- 
tractors who  have  the  largest  outfits  at  work 
are  E.  C.  and  D.  P.  Prescott,  R.  M.  Gill  and 
J.   G.   Galloway. 

J.  A.  Williford  is  getting  on  nicely  with 
his  city  work  and  states  that  he  will  soon  be 
in  position  to  stock  up  with  some  new  con- 
tracts. J.  A.  knows  how  to  handle  dirt  to 
good  advantage  and  has  an  up-to-date  out- 
fit. 

H.  J.  and  W.  A.  Roper  have  made  a  lot 
of  money  this  year  on  work  for  the  city  and 
report  very  satisfactory  progress  on  all  con- 
tracts, with  prospects  of  cloing  an  even  greater 
amount  of  work  during  the  coming  season. 

Andy  Outzen,  who  for  many  years  has  been 
one  of  the  largest  and  best  known  railroad 
and  levee  contractors  in  this  section,  has  re- 
tired from  construction  work  and  has  pur- 
chased 2,000  acres  of  farm  land  near  Earle. 
.•\rk.,  to  which  he  and  his  two  sons  will  de- 
vote their  entire  attention.  Although  Andy 
was  a  great  success  in  his  former  line,  he 
says  he  is  going  to  do  even  greater  things  at 
farming.  He  paid  $40,000  for  the  tract  which 
he  now  is  working. 

W.  A.  .Shippey  has  about  finished  all  his 
Texas  work  and  has  moved  his  several  outfits 
to  Arizona,  where  he  has  some  extensive 
railroad  contracts.  Bill  still  maintains  head- 
quarters in  Memphis  and  has  not  as  yet  set- 
tled his  suit  with  the  L'nited  States  govern- 
ment for  the  canal  work  he  was  doing  in 
Alabama. 

Capt.  Clarke  S.  Smith,  who  is  in  charge  of 
the  United  States  Engineers  at  this  place, 
left  Saturday  night  for  Pittsburg,  Pa.,  where 
he  will  inspect  the  progress  of  the  huge  steel 
dredge  boat  being  constructed  for  Vicksburg 
Harbor    and    vicinity. 

General  Superintendent  Morris  of  the  Y. 
&  M.  V.  R.  R.  has  stated  that  his  road  will 
not  now  let  contract  for  the  construction  of 
70,000  cu.  yds.  of  bank  work  near  Clarksdale, 
Miss.,  owing  to  the  fact  that  he  was  not  able 
to  secure  satisfactory  bids.  It  is  probable  that 
the  work  will  be  done  by  company   forces. 

George  Lacy  of  .Arkansas  City,  .Ark.,  is  look- 
ing for  a  small  sub-contractor  with  about  ten 
teams  to  build  about  20,000  cu.  yds.  of  levee 
work  near  .Arkansas  City.  George  states  he 
is  willing  to  pay  33  cts.  per  yard  for  this 
work. 

Lowrance  Bros.,  it  is  stated,  will  clear  $60,- 
00(1  on  their  work  near  .Arkansas  City.  The 
work  was  let  this  spring  by  Capt.  Smith  in 
the  \'icksburg  government  levee  district,  and 
most  all  of  the  other  contractors  were  afraid 
to  handle  same,  owing  to  the  fact  that  the 
land  through  which  the  levee  is  being  built  is 
very  swamp}'.  But  the  Lowrance  boys  were 
game  and  all  indications  point  to  the  fact 
that  their  bravery  will  be  most  handsomely 
rewarded. 

One  of  the  largest  bank  revetment  opera- 
tions which  was  ever  undertaken  in  this  sec- 
tion is  now  being  constructed  near  Old  Town. 
-Ark.  The  mat  of  stone  and  willows  is  just 
about  to  be  lowered  into  the  water  and  Super- 
intendent Barrett,  who  is  in  charge,  predicts 
a  great  success  for  same  in  holding  the  caving 
bank  at  that  place. 

Luther  Kerr,  one  of  the  cleverest  assistant 
engineers  in  the  United  States  army,  and  who 
maintains  his  headquarters  at  Memphis,  is 
whipping  all  his  large  levee  contracts  in  this 
section  into  good  running  order.  Work  has 
been  started  on  practically  all  that  was  let 
this  season  and  the  indications  point  to  the 
fact  that  high  water  next  spring  will  not 
catch  the  government   forces  napping. 

.Alle  Bartee  is  well  pleased  with  all  his  city 
contracts  and  by  the  first  of  the  year  will  be 
in  position  to  assume  new  and  large  opera- 
tions. Alle  is  a  born  hustler  and  one  has  to 
go  some  to  keep  up  with  his  marvelous  pow- 
ers  of   rushing  work. 

Assistant  City  Engineer  Jones  w-ears  a  long 
smile  these  days.  He  may  well  do  so,  for  suc- 
cess has  crowned  all  his  efforts  in  the  con- 
struction line.     He  has  had  a  big  problem  to 
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face  in  getting  the  numerous  streets  which 
contracts  covered,  well  started  and  it  has  been 
necessary  for  him  to  watch  all  details  of  the 
varied  forms  of  pavement  which  is  being  put 
down. 

Texas. 

The  Drainage  Commissioners  of  the  Pear- 
land  District  at  Angleton,  Tex.,  have  awarded 
the  contract  for  ditching  in  the  district  to  B. 
Arpen  &  Co..  at  13.8  cts.  per  cu.  yd. 

Washington. 

•J«Bids  will   be   received  until   i'  p.  m.,  Oct. 


•20th,  by  Charles  H.  Swigart,  Supervising  En- 
gineer, Department  of  Interior.  United  States 
Reclamation  Service,  North  Vakima,  Wash., 
for  the  construction  of  about  tu  miles  of  later- 
als, Tieton  Unite  of  Yakima  project,  near 
-Xorth  Yakima.  Wash.,  involvintr  2:W.OdO  cu. 
yds.  of  material. 

Canada. 

L.  P.  Brodeur.  Minister  of  Marine,  has  an- 
nounced that  work  of  deepening  the  St.  Law- 
rence Channel  to  a  depth  of  3.5  ft.  will  be 
proceeded   with  at  once. 


Mexico. 

John  F.  Hebert,  of  New  Orleans,  La.,  is 
promoting  a  project  for  the  cultivation  of 
^!8ti,(liMt  acres  of  Mexican  land  in  the  States 
of  Sinala  and  Tepic.  It  is  said  that  a  com- 
pany is  to  be  formed  by  St.  Louis  capitalists, 
and  will  have  a  capitalization  of  $1,000,000, 
which  will  be  used  in  the  development  of  the 
agricultural  and  mineral  resources  of  the 
properties,  .\bout  120,000  acres  of  the  land 
is  in  timber  and  the  remainder  is  under  culti- 
vation by  the  native  ranchers. 


BUILDINGS,  DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Alabama, 

•{•Bids  will  be  received  until  1  ;30  p.  m.,  Oct. 
28,  by  Lieut.  Edwin  F.  Barlow,  constructing 
quartermaster.  Fort  Morgan,  ."Via.,  for  the 
construction  of  coal  shed,  railroad  track  and 
trestle  .^t  Fort   Morgan.  Ala. 

Arizona. 

•{•Bids  will  he  received  until  3  p.  m.,  Oct.  28, 
by  Lieut.  G.  G.  Bartlett,  constructing  quarter- 
master. Shipple  Barracks,  Ariz.,  for  the  con- 
struction of  a  powder  magazine  at  Shipple 
Barracks,  Ariz. 

Arkansas. 

The  Helena  Rock  Co.,  of  Helena,  .\rk..  has 
been  incorporated  with  a  capital  stock  of  $25.- 
OOii,  and  will  operate  stone  quarries  in  Cle- 
burne County,  about  five  miles  below  Heber, 
.■\rk.  The  company  owns  a  sandstone  quarry 
there  which  will  be  known  as  the  "Libbie 
Quarry."  The  officers  of  the  company  are 
as  follows :  President,  S.  S.  Faulkner ;  vice- 
president.  Sebastian  Straub ;  treasurer,  W.  N. 
Straub ;  secretarv  and  general  manager,  J. 
B.  Miles.  Jr. 

California. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
19,  by  Maj.  G.  McK.  Williamson,  construct- 
ing quartermaster.  Fort  Mason,  Cal.,  for  the 
construction  of  a  brick  ordnance  shop  at 
Fort  Winfield   Scott.   Cal. 

4«Bids  will  be  received  until  11  a.  ni.,  Xov. 
7.  by  Capt.  W.  P.  Stokey,  U.  S.  engineer,  723 
Central  Bldg..  Los  Angeles.  Cal.,  for  dredging 
at  Los  Angeles  Harbor,  Cal. 

•{•As  noted  in  our  last  issue,  bids  are  being 
asked  bv  Capt.  W.  P.  Stokey,  U.  S.  engineer. 
723  Central  Bldg.,  Los  Ange'es,  Cal.,  until 
11  a.  m..  Nov.  7,  for  dredging  in  Los  Angeles 
Harbor.  Cal.  The  work  to  be  done  is  to 
dredge  in  Los  Angeles  Harbor,  Cal.,  to  deepen 
the  channel  at  the  entrance  to  the  inner  har- 
bor to  a  depth  of  30  ft.  below  mean  lower 
low  water  over  such  uniform  width  as  the 
funds  available  will  permit,  from  Station  "O" 
on  the  .30- ft.  contour  in  the  outer  harbor  to 
Station  ■">(;.  which  is  600  ft.  northerly  of  the 
United  States  Coast  and  Geodetic  Survey 
Station  on  Deadman's  Island.  The  sum  of 
SUii.i.MMi  will  be  available  for  this  work.  The 
work  will  include  the  removal  of  all  obstruc- 
tions to  navigation,  including  wreckage,  lum- 
ber, piles,  boulders,  gravel,  rock  or  other  ma- 
terial which  may  be  found  within  the  limits 
"f  the  work  as  it  progresses.  The  dredged 
material  is  to  be  deposited  at  sea  in  depths 
of  10  fathoms  or  more  of  water,  or  it  may 
be  wasted  on  the  ocean  shore  of  Terminal 
Island  not  less  than  4.000  ft.  north  of  Dead- 
mans   Island,   at   such  points  as  the  contract- 


Los 


made    by    Eager    cS:     Eager,     architects, 
.-Vngeles, 

Mayor  Windham,  of  Long  Beach.  Cal..  has 
asked  the  City  Council  to  appropriate  money 
for  the  building  of  a  w-arehouse  on  the  muni- 
cipal docks  on  the  harbor  front  for  the  stor- 
age of  merchandise.  The  council  was  also 
asked  to  instruct  the  board  of  public  works 
to  begin  work  on  the  sunken  track  that  is  to 
be  constructed  on  the  docks,  for  the  conven- 
ience of  the  different  railroads  that  will  be 
engaged  in  hauling  to  and  from  that  struc- 
ture. 

The  Tacoma  Dredging  Co.,  Tacoma.  Wash., 
at  0.8072-5  per  cu.  yd.,  has  been  awarded  the 
contract  for  dredging  the  Los  Angeles  Har- 
bor. Bids  for  this  work  were  opened  Sept. 
10  at  the  U.  S.  engineer's  office,  Los  Angeles. 
The  work  includes  dredging  channels  to  20  ft. 
depth  from  tyrning  basin  into  East  and  West 
basins  respectively,  about  2,200,000  cu.  yds. 
in  all.  For  dredging  at  entrance  to  30  ft. 
depth,  bids  were  rejected  and  work  readver- 
tised  Oct.  8.  Dredging  to  30  ft.  inside  en- 
trance is  to  be  done  with  Government  dredge 
"San  Pedro.'' 

The  Standard  American  Dredging  Co.,  San 
Francisco.  Cal..  at  14.89  cts.  per  cu.  yd.,  was 
awarded  the  contract  for  dredging  in  San 
Diego  Harbor.  Bids  for  this  work  were 
opened  Sept.  8  bv  the  U.  S.  engineer.  The 
work  includes  dredging  360,000  cu.  yds.  on 
outer  bar  and  lOO.OOo  cu.  yds.  on  middle 
ground  just  within  entrance. 

Connecticut. 

4*F>ids  will  be  received  until  11  a.  m.,  Oct. 
2-5.  by  Capt.  F.  T.  Arnold,  Constructing 
Quartermaster,  New  London,  Conn.,  for  the 
construction  of  a  pumping  station  including 
building,  pumps,  gasoline  engine,  surface 
wells,   connections,   etc. 

District  of  Columbia. 

^Bids  will  be  received  until  3  p.  m.,  Nov. 
22,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  United  States 
Post  Office  at  Lewistown,  Ida. 

^Bids  will  be  received  until  10:30  a.  m.. 
Nov.  7,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian .  Canal  Commission. 
Washington.  D.  C,  for  furnishing  under 
Canal  Circular  010,  hose,  hose  couplings,  oil 
cups,  cocks,  curb  boxes,  saws,  carpenters' 
braces,  chucks,  punches,  reamers.  track 
gauges,  carpenters'  levels,  sprinkling  cans, 
awning  pulleys,  cabin  door  hooks,  screen 
door  latches,  feather  dusters,  metallic  tapes, 
hames,  emery  cloth,  bunting,  sponges,  shellac, 


ing  officer  may  designate,  or  it  may  be  used       poplar  and  basswood   lumber. 


in  reclaiming  land  if  securely  confined  to  the 
satisfaction  of  the  contracting  officer.  About 
"lUii.Oiiii  cu.  yds.  may  be  deposited  on  the  Gov- 
irnment  reservation  east  of  the  east  jetty  and 
north  of  Deadmans  Island. 

Charles  W.  Corbaley,  Los  .\ngeles,  Cal,,  has 
lieen  awarded  a  contract  for  concrete  piling 
for  a  pleasure  wharf  to  be  built  near  Los 
.\ngeles    for    A.    R.    Eraser.      The    contract 


^.Bids  will  be  received  until  3  p.  m.,  Nov. 
19,  bv  James  Knox  Taylor,  Supervising  .-Vr- 
chitect.  Treasury  Department.  Washingtr,:i,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  of  the  United  States  Post 
Office  and  Custom  House  at  Eagle  Pass, 
Texas. 

^•Bids  will  be  received  until  11  a.  m.,  Oct. 
26,  by  A.   S.   Cowan,   Capt.  Signal  Corps,  U. 


1 

I 


amounts  to  $175,000.     Plans  for  the  pier  were 

Items  marked  thus  •}•  indicate  work  now  open  for  bids 


S.  .^rmy,  Washington,  D.  C,  for  furnishing 
50  miles  field  wire,  11  strand,  and  3  miles 
of  field   wire  twin  conductor. 

4«Bids  will  be  received  until  2  p.  m.,  Nov. 
8.  by  Department  of  Interior,  Office  of  In- 
dian .Affairs,  Washington,  D.  C,  for  fur- 
nishing and  constructing  employes'  quarters 
and  an  addition  to  the  brick  workshop  at 
Genoa  Indian  School,  Neb. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct 
26.  by  Commissioner  of  District  of  Columbia, 
Washington,  D.  C,  for  furnishing  1.218  ft. 
of  30-in.  sheet  steel  pipe. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
19,  by  Commissioners  of  the  District  of  Col- 
umbia, Washington,  D.  C,  for  wiring  for 
electric  light  system  and  clock  and  bell  sys- 
tem  at  Western   High   School   No.   117. 

^•Bids  will  be  received  until  11  a.  m..  Jan- 
uary 7,  1911.  by  R.  C.  HoUyday,  Chief  of  Bu- 
reau of  Yards  and  Docks.  Navy  Department. 
Washington,  D.  C,  for  the  dredging  at  the 
United  States  naval  station,  Honolulu,  Ha- 
waii. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
19,  by  R.  C.  Hollyday,  Chief  oi  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  the  construction  of  a  sea 
wall  at  the  U.  S.  navy  yard,  Nolfolk.  Va. 

The  followmg  bids  were  received  at  the 
Treasury  Department,  Washington,  D.  C. 
Oct.  10.  for  the  construction  of  the  public 
building  at  Macon,  Mo. :  Northern  Construc- 
tion Co.  Milwaukee,  Wis.,  $60,000:  Latimer 
&  Bening.  Kansas  Citv,  Mo..  $56,9.39:  A.  An- 
derson &  Co..  St.  Louis,  Mo.,  $61,450;  King 
Lumber  Co.,  CharlotteviUe,  Va..  $63,770:  M. 
Yeagerson,  Danville,  111..  $-56,353;  Hiram 
Lloyd  Building  and  Construction  Co.,  St. 
Loiiis,  Mo.,  $57,953:  C  .\-  Wilson.  Kansas 
Citv,  Mo.,  $60,000:  Conner  Bros.,  LoweH. 
Mass.,  $58,500. 

Florida. 

•{•Bids  will  be  received  until  noon,  Oct.  25. 
by  H.  S.  Thomas,  Engineer,  Tampa,  Fla.,  for 
the  constructiorv  of  the  Tainpa  Union  Sta- 
tion. Plans  and  specifications  are  on  file  at 
the  office  of  M.  Riddle,  general  superintend- 
ent .Atlantic  Coast  Line,  and  R.  E.  Boswell, 
superintendent  Seaboard  Air  Line  Railroad, 
Jacksonville,  Fla.,  and  at  the  office  of  H.  S. 
Thomas,  Engineer,  Tampa  Union  Station  Co,, 
of  Tampa.  Fla.,  and  with  J.  F.  Leitner,  Ar- 
chitect, Wilmington,  N.  C. 

Illinois. 

The  City  Council  of  Momence,  111.,  has  de- 
cided to  construct  a  dam  across  the  Kankakee 
River  at  that  place.  .About  $3,000  has  been 
subscribed   for  the  work. 

Only  one  bid  was  received  Oct.  llth  by  B,  J. 
Mullaney,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  six  dump  cars  for 
the  Bureau  of^  Streets.  This  bid  was  rejected 
and  the  work'readvertised. 

The  following  low  bids  were  opened  Oct. 
7th  bv  the  Commissioner  of  Public  Works : 
B.  J.'  Mullanev,  Chicago,  111.,  for  the  con- 
struction of  docks  at  the  foot  of  Eastman 
St.:  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, approximate  length,  66  lin.  ft.  ??4.85 
per  ft.,  total  $1,640:  Fitzimons  &  Co'i 
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approximate  length    66  lin    ft.    $l'6  per  ft.,  to-  Departnieiit   of   Dakota,   St.    Paul,    Minn.,    for  Scliedule    No.    186   for   furnishnig   miscellane- 

ral  $1,716      It  has  been  recommended  that  the  furnishing    .50    cutter      b.jlt.-i,      linu      machme  ous  siipphes                  .     ^         .,               ^,        ,, 

contract  be  awarded  to  tlie  lowest  bidder.  bolts,   1,0(K)  tire  brick.  300  lbs.  fire  clay,  etc.  ^-Bids  wdl  be  received  until  noon,  Nov.  17 

The   Raymond    Concrete    Pile   Co.,   of   New  ^.Bids  will  be  received  until   11  a.  ni.,  Oct.  by   Co!     \\ .    M    Black,   U.   S.   Engineer,     710 

York    and    Chicago,    has    been    awarded    the  19,   by    Maj.    D.   W.    Arnold,    Chief    Quarter-  Army    Bldg.,    New    \ork    City,    for    dredging 

contract  for  the  concrete  piles  and  foundations  master  Department  of  Dakota,  St.  Paul,  Minn.,  and   rock   removal   in   Port   Chester     Harbor, 

for  the  Macmillan  building,  at  2.5th  and  Prai-  for    furnishing   one  boiler,   standard    horizon-  N.  \.  and   in  Echo  Bay.  X.  \. 

rie    Ave.,    Chicago.      H.     R.    Wilson    &    Co..  tal   tubular   60-in.    diameter   by    16    ft.    length.  North  Carolina 

architects:   J.  W.   Snyder,  general  contractor.  without   dome  containing     44     4-in.   diameter  " 

Following   low   bids   for    furnishing   cement  tubes   and   constructed   for   125     lbs.   working  H-Bids  will  be  received  until  noon,  Nc  v    12, 

to    the    Water     Pipe    E.xtension     Department  pressure  by  Capt.   E.   I.   Brown,   U.   S.   Engineer,  Wil- 

were    opened    Oct.    13th    bv    B.    J.    Mullaney,  jhe    Carnegie   Fuel   Co.,   of    Duluth,   which  mington,    N.    C,    for    dredging      in      Smith's 

Commissioner  of  Public  Works,  Chicago,  111.:  recently   purchased   the   Lowrv   dock  property  Creek    Harbor,    Moorehcad    City,   and    harbor 

Meacham  &  Wright,  206  La  Salle  St.,  Chicago,  ;„  yV'est  Duluth,  plans  to  spend  about  $1,000,-  at  Beaufort,   N.   C. 

Utica    natural   cement,   at    60   cents    per   bbl. :  of,,^  j„  improving  it.     Of  this  amount  probably  Ohio 

$1,.380  for  2,000  bbls.  Lehigh  Portland  cenient,  >j;400,000  will  be  expended  during  the  fall  and  *-"""•  ^  -,^ 
$1.80  per  bbl.,  $180  per  100  bbls.:  Wm.  E.  Dee,  ^^inter  The  plans  include  a  coal  dock  to  have  ^-Bids  will  be  received  until  noon,  Oct.  26,. 
108  La  Salle  St.,  Chicago,  "AA"  Portland  ce-  ^  storage  capacity  of  1,000,000  tons,  and  a  by  Maj.  John  C.  Oakes,  U.  S.  Engineer,  415 
ment,  at  $1.75  ner  bbl.,  and  $175  for  100  lbs.;  j^^  ^^^^^  ^^^^  warehouse  Custom  House,  Cincinnati,  O.,  for  the  con- 
Knickerbocker  Ice  Co.,  171  La  Salle  St.,  Chi-  ^^^  Zenith  Dred<^e  Co  of  Duluth,  has  been  struction  of  revetments,  guide  walls,  etc.,  on 
cago,  Utica  natural  cement,  77  cents  per  bbl.,  -^a^ded  a  sub-cont°ract  by  the  Duluth  Dredge  Muskingum  River. 

and   $1,540  per  2,000  bbls.;   Medina   Portland  1^"^    To  Xr  work  on  the  anchnra<>e  basin  4-Bids  will  be  received  until  nuon.  Nov.  15, 
cement,  $1.80  per  bbl.   and  $180  per  100  bbls.  f  '?)°',,,.^°Ha,°^'  ^"^  °'    '       ="'^"""=^  ^a^'J^  bv    Maj.    J.    C.    Oakes,    U.    S.    Engineer,   415 
Following    low    bids    for    furnishing    chain  >-              ^^^         ■  Custom    House,   Cincinnati,   O.,    for   the   con- 
grate    stokers    for    68th    St.    pumping    station  Mississippi.  struction   of   two   maneuver   boat   hulls,   three 

were  opened  Oct.  7th  by  B.  J.  Mullaney,  Com-                flat  l,„ats  and  two  dump  scows. 

missioner    of     Public    Works,    Chicago,    111. ;  +Bids    will    be    received    until    .  :-30    p^  m., 

Illinois  Stoker  Co ,  204  Dearborn  St.,  Chicago,  Nov.   1,   by   C.   M.   Fairley,   City   Clerk,   Moss  Pennsylvania. 
.$8,510;    Green    Engineering    Co..    115    Adams  Point,   Miss     for   furnishing  40,000  to   50,000  .g;j^   ^.j,j  ^^   received  until  4   p.   m.,  Oct. 
St.,    Chicago,   $4,100;   Laclede    Clay    Products  barrels  of  clam  or  oyster  shells,  6,O0o  to  8  000  jg    ,      -g^^^.^  ^^  ^,^^^^   Commissioners,  Har- 
Co.,  Chicago,  $8,96P.  yds.  of  gravel  delivered  on  the  dock  m  Moss  ^isburg,  Pa.,  for  furnishing  the  pumping  ma- 
Indiana.  Point.  chinery  for  the  new  high  service  pumping  sta- 
4.Bids  will  be  received  until  10  a.  m.,  Oct.  Missouri.  tion    at    Reservoir    Park:      Gas      or      electric 
n,  *,      TD        If   T3„ki;.-  i^-r„.L-=    T.iHianannlis  .  r,  ■  ,        •,,  .             •      j        ^-i   1 1                r\  t  DOwer  puiiips  are  specified  to  be  m  two  units 
21,  by  Board  of   Pubic  ^^  orks,   Indianapolis,  ^.Bids  will  be  received  until   11  a.  m.,  Oct.  ^    ,    nf   lOUOOOO  ei\    canacitv 
Ind.,      for   the    furnishing,    erecting     and    in-  jg^^v  Capt.   Stanley  H.  Ford,  Jefiferson  Bar-  "'^'^  °'   1,000,000  gal.   capacity, 
stalling  permanent   fixtures,   counters,   etc.,   in  racks',    Mo.,    for    the    construction    of    wagon  Tennessee. 
new  city  hall  building.  shed  at  the  barracks.  Plnn<;   nre   now    hpin<j    drawn    for   the   nro- 
^.Bids  will  be  received  until  1^  -  -^  Oc t  ^g,,,  will  be  received  until  noon.  No-.  .16,  J  ^"^dan7  across  ''NoTachuTkev   Riv:'*^  n^^a°r 
21,  by  Board  of   Public   \\orks,   Indianapolis.  by  Lieut.  C.  H.  Knight.  U.  S.  Engineer,  Miss-  ^      •       y            -r,     y    l-.dshaw     Snartanburs 
■Ind.,   for   the   construction   ot   a  concrete   fire  -J^-^^-    rj^^   Commission,   Liggett   Bldg.,    St.  fc    is  interested  in  \hif  project     ^^^^^^^^^^^ 
cistern.                            _   _  Louis,    Mo.,    for   the   construction    and   deliv-  '     '' 

Louisiana.  ery  of  a  164-ft.   suleuheel  steamboat.  Texas. 

+Bids  will  be  received  until   11  a.  m.    Oct.  Montana.  The  following  bids  were  received  Oct.  8  by 

26,  by  Lieut.   Col    Lansing  H.   Beach    U.   S.  r,  ^,       ivt     .      i  Maj.   G.   P.   Howell,   U.   S.   engineer,   Galves- 

Engineer,  Room  M.,  Custom  House,  New  Or-  Nelson    &    Pedersen,    Butte,    Mont.,    have  ^^^    j^^      ^^^    ■  ^^_^.   ^^^^   ^^    Aransas    Pass, 

leans,  La.,   for  furnishing  and  delivering  ere-  been   awarded    the    contract    for   constructing  j^^      .j?   standing"  for   David   M.    Picton   & 

osoted  piles  and  walling  timbers  on  the  river  retaining    walls    on    the    north    bank    of    the  ^^  ''  Qa]yf  jton     jex      and    (•')  '  for    Charles 

bank  or  wharves   in   Southwest   Pass,   Missis-  Missoula    River,    at    Missoula.      The    contract  Q\^r\ie  &  Co.,  Galveston,  Tex." 

sippi   River.  price  is  $6,000.  .                 ''                     '          "        (1>          <2) 

Massachusetts  »t           t                                                        South    jetty,    9,300    tons    riprap J3.0S         J3.65 

iViassacnuscili..  New  Jersey.                                          completion.    3.40n    tons   in   cast 4.0<.           3.88 

^■Bids    are    being   asked   bv   the    Bureau    of  North   Jetty.    20.000   tons   riprap 3.49  3.58 

Yards  and   Docks"  Navy   De'partment,   Wash-  ^-Bids   wil   be   received  untd   noon,   Nov.  9,  Repairs   to   north   Jetty.    2,000   tons 

ington    D    C,  until  lla'm.  Oct.  22,  asprevi-  by    Maj.    P.    R.    Raymond,    U.    S.    Engineer,           cap    blocks    _4^     __Z^ 

ously  noted  in  these  columns,  for  constructing  Wilmington,     Del.,     for    dredging    Tuckerton               Total     $120,750  $126,335 

a   pier   between   piers   4    and   5   at   the   U.    S.  Creek  and  Toms   River,   N.   J.  vTofZ^t°'U''°^'o^l  ZJ^^ie  ot 

Navy  Yard,  Boston,  Mass.      I  he  work  covers  The    following   bids   were    received    Oct.    6,          north    Jetty    $10          $11 

the  construction   of  a  pile  and  timber   pier  75  by  Col.  Wra    T    Rossell,  U.  S.  Engineer,  New  Extra  labor  for  each  additional  num- 

ft.  wide  and  about  .340  ft.  long,  together  with  York    for   (1)   dredging  in  Arthur  Kill,  N.  Y.           '^^r  o(  crew  per  hour 3c           .30 

a  railroad  track  down  the  center  of  same  and  and  N.  J.;   (2)  dredging  in  Raritan  Bay;   (3)  The  Union  Channel  &  Dock  Co.,  of  Rock- 

a  railroad  track  on  shore  to  connect  with  the  for   dredging  in   Shrewsbury   River,   and    (4)  port,  Tex.,  has  been  incorporated  with  a  capi- 

existing  vard  railroad  svstem.     The  estimated  for    dredging    in    Woodbridge    Creek,    N.    J. ;  tal   stock   of   $10,000,   the   incorporators   being 

cost  is  $45,000.  Tavlor  Dredging  Co.,  Ft.   Communipaw  Ave.,  Charles  F.  Hoff,  Charles  G.  Johnson  and  Fred 

•{•Bids    will    be    received    until    noon,    Nov.  Jersey    Citv,    N.    J.,    (1)    14   cts.,    (2)    15   cts.  Percival. 

12,   bv   Frederick   V.    Abbot.   U.   S.    Engineer,  p    S '  Ross',  incorporated,  277  Washington  St..  The   City  Council  of  New  Braunlels,  Tex., 

Boston,    Mass.,    for   the    furnishing   of    riprap  Jersey  Citv,  N    J..   (1)   20.9  cts.,   (2)   23.9  cts.  has  decided  to  build  a  dam  across  the  Guada- 

stone  at  Lovell's  Island  and  Long  Island,  P.os-  William  P'eard  &  Co.,  21  State  St.,  New  York,  lupe,    creating   approximately    400-h.    p.      The 

ton,  Mass.  NY     (1)    19  cts.,   (2)   21  cts.  United  States  major  part  of  this  power  will  be  utilized  by 

The    Holbrook,    Cabot    &    Rollins    Corp.,    6  Dredging    &    Contracting    Co.     75    Montgom-  the  city  and  the  surplus  may  be  leased  for  in- 

Beacon   St.,  Boston,   Mass,  has  been   awarded  ery   St., '^Jersey   Citv,    N.   J.,    (1)    24  cts,    (2)  dustrial  purposes.     The   dam   will   cost   about 

the    contract    for    reconstructing    Pier    No.    6  19V2  cts,   (4)  68  cts' (rejected).     The  Interna-  $75,000  and  a  bond  issue  to  that  amount  will 

at  South  Boston,  for  the  Slate  Board  of  Har-  tional  Contracting  Co.,  17  Battery  Place,  New  be  made. 

bor    and    Land    Commissions.      The    contract  York     N.   Y.,    (1)    17   cts.,      (2)    23   cts.   The  The    A.   M.   Blodgett   Construction    Co.   ex- 
price  was  $760,000.  Newburgh   Dredging   Co.,   Newburgh,   N.   Y.,  pects  to  start  work  about  Oct.  20  pouring  con- 
Michiean  (3)    25   cts.    (accepted).     R.   G.   Packard   Co.,  crete  for  the  concrete  arches  ot  the  Galveston 
■  13(3  Pearl  St     New  York  Citv    (1)  17  4-9  cts  causeway.      During   the   week    ending   Oct.   » 
+Bids   will   be   received   at    this   office   until  /g.    jg  4.9  ^Jj^      ^^j^^ris  &  C'ummings  Dredg-  the  last  of  the  14  piers  on  the  island  side  of 
8pm     Nov.  10    by  Col,  C.  McD    Townsend,  ^  ^       j^  S^aj^  g^^  ^^Tc,v  York.  N.  Y.,   (2)  the  center  pier  was  completed  and   the  work 
U.  b   Engineer,  Jone  Building,  Detroit,  Mich  13  4-11  cts.    (accepted).     Columbia   Dredging  of    finishing   up    the    remaming    lew    on    the 
for  the  construction  of  a  rulible  mound  break  p^     gg  g^^gj  gt     New  York  Citv    (1)    ISVz  mainland  side  will  be  complete  by  the  end  of 
water    at    Mission    Point.    Mackinac    Island,  ^^^^  (aj.cepted).    "The   amounts   av-ailable   for  October.     The  big  pier  and   the   largest   one 
rS"v     TT     ,     u             iM-  1       1                     .  the  work  are  as  follows :     Arthur  Kill,  $9,000 ;  on   the    entire   contract   is   the    pivot   pier   on 
C.    G.,  Hart     Honor,    Mich.,    has     a     water  Raritan    Bay,      $16,000;      Shrewsbury      River,  which  is  to  be  stationed  the  hit  bridge.     As 
power  site  and  eectric  light  and  power  prop-  ^j,  qq^.,  .    ^.-oodbridge   Creek,  $3,000.   "  this   pier,   in   addition   to    bearing   the   weight 
osition   and   would   like   to  get   in  touch   with  f  •       >                     "                   ^  '      .  of   one   end    of   an   arch,   must   also   bear  the 
contractors  who  handle  that  class  of  work.  New    York.  weight  of  the  bridge,  extra  labor  and  precau- 
The    Grand    Rapids-Muskegon    Power    (To.,  ^gj^^  ^;,I  ^^  received  until  10  a.  m.,  Oct.  tion°s  are  being  taken.  Embedded  in  this  pier 
Grand   RfP'ds.   Mich.,   is   said  to  be  planning  ■  3^^]^^.  ^^    (,^^^  Zalinski,  Deputy  Quartermas-  will  be  the  water  main  and  conduits  for  the  ne- 
to  expend  $200,000  for  extending  its  lines  and  ^^^^   -^^^^^    gj^^     ^^^.    York    City,    for    fur-  cessarv   piping   signal   wires,   etc.,   which   will 
for  other  purpo:;es.  uishing  and  delivering  fire  apparatus.  pass  down  under  and  across  the  channel. 
Minnesota.  +Bids    will    be    received    until    Oct.    20.   by  Virginia 
•{•Bids   will   be   received   until   Oct.   21,     by  General     Depot     Quartermaster,     New   York  ° 
Maj.    D.    W.    .-Xmold,    Chief    Quartermaster,  City,    for    furnishing      under      Quartermaster  •J'Bids  will  be  received  until   11  a.  ni.,  Oct. 

Items  marked  thus  •!•  indicate  work  how  open  for  bids. 
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22,  by  Capt.  Warren  W.  Whiteside.  Construct- 
ing Quartermaster,  Fort  Myer,  Ya.,  for  the 
construction  ot  an  addition  to  officers'  quar- 
ters No.  1,  old  signal  corps  post,  Fort 
Myer. 

^Rids  will  he  received  until  1  i-'lO  p.  m., 
Nov.  10.  by  John  T.  Hume,  Treasurer,  South- 
ern branch.  X.  H.  D.  V.  S.,  National  sol- 
diers' home.  \'a.,  for  furnishing;  labor  and 
material  for  the  construction  of  three  bar- 
racks. 

Washington. 

4«Bids  will  be  received  until  noon,  Oct.  22, 
by  Capt.  A.  Williams,  U.  S.  Engineer,  Seat- 
tle, Wash.,  for  dredging  Hammersley  Inlet, 
Wash. 

The  Cascade  Trading  &  Construction  Co., 
Seattle,  Wash.,  has  been  awarded  the  con- 
tract for  building  six  small  wing  dams  along 
the  west  bank  of  the  Nooksach  River,  south 
of  Ferndale.  from  Whatcom  County.  The 
contract   price   was   $3,062. 

The  Star  Sand  Co.,  of  Portland,  Ore.,  has 
applied  to  the  City  Council,  of  Vancouver, 
^Vash.,  for  a  franchise  to  build  a  2-story  con- 
crete building,  warehouses  and  docks  at  the 
foot  of  Main  St.  The  improvements  are  to 
cost   about  3100,000. 

The  Board  of  Public  Works,  of  Belling- 
hani.  Wash.,  has  under  consideration  an  ap- 
plication of  Jeremiah  Neterer,  of  Bellingham, 
for   permission    to   construct   a     wharf     from 


Rocder  Ave.     The  cost   is   estimated  at  $30,- 
000  to  $-40,0011 

West  Virginia. 

^•Bids  will  be  received  until  IJ  a.  ni.,  (east- 
ern time)  Oct.  2i),  by  Capt.  F.  W.  Altstaet- 
ter,  U.  S.  Engineer,  Wheeling,  W.  Va.,  for 
furnishing  and  delivering  about  8,000  barrels 
of  American  Portland  cement  for  dam  No. 
26,  Ohio  River. 

The  National  Contracting  Co.,  Evansville, 
Ind.,  has  started  preliminary  work  on  its 
contract  for  the  construction  of  Dam  No.  9 
at  New  Cumberland,  W'.  Va.,  for  the  U.  S. 
Government.  About  60  men  will  be  employed 
at  first  under  the  direction  of  Superintendent 
J.  C.  Thomas,  and  in  the  spring  a  force  of 
250  will  be  put  at  work.  It  is  planned  to  be- 
gin the  construction  of  the  coffer  dam  this 
fall  and  then  complete  it  in  time  to  begin  the 
active  construction  work  on  the  dam  not  later 
than  early  spring.  As  soon  as  Dam  No.  8 
below  East  Liverpool,  is  completed,  which  is 
expected  to  be  on  or  about  Nov.  1,  the  force 
of  employes  will  be  transferred  to  the  scene 
of  the  new  operations.  The  actual  construc- 
tion of  Dam  No.  8  is  practically  finished,  only 
a  portion  of  the  upper  bear  trap  remaining  to 
be  completed.  The  Dam  No.  9  contract 
amounts  to  $912,456.  The  T.  A.  Gillespie  Co., 
of  Pittsburg.  Pa.,  has  also  been  shipping  in 
machinery  preparatory  to  beginning  work  on 
its   contract   for   constructing   Dam    No.   7    at 


Midland,  Pa.     This  contract  amounts  to  $750,- 
646. 

Wisconsin. 

.\  committee  of  the  Commercial  Club  has 
recommended  to  the  City  Council  of  Superior, 
Wis.,  that  the  city  purchase  a  $125,000  site  on 
the  Superior  Bay  front  for  a  municipal  dock. 

Canada. 

•J*Bids  will  be  received  by  P.  E.  Ryan.  Secy., 
Commissioners  of  Transcontinental  Ry.,  Ot- 
tawa. Ont.,  until  noon.  Nov.  8,  for  the  con- 
struction, etc.,  of  freight  sheds  and  store 
houses  at  Lake  Superior  Junction,  Ont.,  Red- 
dit,  Man.,  and  Springfield,  Man.,  the  sheds  to 
be  completed  before  March  1,  1911. 

The  following  contracts  have  been  let  by 
the  Department  of  Public  Works  of  Canada: 
W'iarton,  Colpoy's  Bay,  Ont.,  breakwater  ex- 
tension, contractors,  Kastner  &  Porter,  of 
W'iarton.  at  $13,990.  Prince  Edward  Island 
dipper  dredge,  contractors,  John  Burns  & 
Wm.  Walters  of  Ottawa,  at  $21,350.  British 
Columbia  Dredge,  contractors,  Wm.  Simons 
&  Co.,  Ltd.,  of  Renfrew,  Scotland.  Agents  for 
Canada,  John  Reid  &  Co.,  231  Board  of 
Trade  Bldg.,  Montreal. 

Plans  for  the  Esquimalt  &  Nanaimo  Ry's. 
wharf  at  Port  Alberni  have  been  accepted 
and  building  is  soon  to  be  commenced  and 
continued  throughout  the  winter  season.  H. 
J.  Canibie.  Victoria,  B.  C,  is  chief  engineer  of 
the  Esquimalt  &  Nanaimo  Ry. 


BRIDGES-STEEL       AND       CONCRETE 


Arizona. 

The  Missouri  ^'alley  Bridge  &  Iron  Co.  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  steel  bridge  at  Camp  Verde  for 
$18,390.  The  bridge  will  be  a  three-span 
structure  of  100  ft.  each.  Bids  were  opened 
Sept.  27. 

Arkansas. 

The  Levying-  Court  at  Clinton,  Ark.,  has 
made  an  appropriation  of  $6,000  with  which 
to  construct  an  iron  bridge  over  the  north  fork 
of  Little  River  at  Shirley. 

Advices  from  Camden,  Ark.,  state  that  the 
Ouachita  County  Levying  Board  has  pro- 
vided an  appropriation  amounting  to  $40,000 
for  the  construction  of  the  proposed  steel 
bridge  over  the  Ouachita  River. 

California. 

^•Bids  will  be  recew  ed  by  City  Clerk,  Chico, 
Cal.  until  October  22,  for  the  construction  of 
a  concrete  bridge  across  Little  Chico  Creek. 
The  work  will  be  paid  for  jointly  by  city  and 
county. 

Board  of  Public  W'orks,  San  Francisco, 
Cal.,  is  reported  to  be  advocating  the  construc- 
tion of  bridge  over  the  channel  at  Fourth  St. 
The  work  according  to  the  plans  proposed 
would  require  an  expenditure  of  $150,000. 

Plans  have  been  filed  with  the  Board  of 
County  Supervisors,  San  Francisco,  Cal.,  by 
the  County  Engineer  for  the  construction  of  a 
bridge  over  Plunge  Creek  and  another  over 
the  San  .\ntonio  Wash  near  Chino.  The  cost 
of  the  work  is  estimated  at  $3,000. 

Colorado. 

•{•Bid^  will  be  received  until  4  p.  m.,  Nov. 
7,  by  the  Citv  Clerk.  Pueblo,  Colo.,  for  the 
construction  of  a  new  bridge  across  the  Ar- 
kansas River  on  L^nion  Ave.  Plans  and  speci- 
fications are  on  file  at  the  office  of  D.  P.  Gay- 
mon,  City  Engineer. 

Connecticut. 

Park  Commissioners,  Hartford,  Conn.,  have 
taken  up  the  resolution  referred  them  by  the 
Common  Council  relative  to  the  construction 
of  the  proposed  foot  bridge  from  Riverside 
St.  to  Pope  Park  connecting  Russ  and  Mort- 
son  Sts.  and  Putnam  heights. 

Town  G">uncil  of  Manchester,  Conn.,  at  a 
recent  meeting  appropriated  a  sum  not  to  ex- 


ceed $4,000  for  the  construction  of  a  new 
concrete  bridge  to  replace  the  present  struc- 
ture over  Hop  River  at  Prospect  St.,  which 
has  been  adjudged  unsafe  by  the  Superin- 
tendent of  Roads. 

Board  of  Public  Works,  Waterbury,  Conn., 
has  been  recommended  to  construct  new 
bridges  or  repair  many  of  the  old  structures 
which  are  reported  unsafe. 

Georgia. 

A  company  has  been  formed  at  Columbus, 
Ga..  which  proposes  the  construction  of  a 
steel  bridge  across  the  Chattahoochee  River 
between  West  Columbus  and  the  city  prop- 
erty. Zach  Hagedorn.  West  Point,  Ga.,  is  'in- 
terested in  the  project. 

Kansas. 

The  question  as  to  whether  or  not  Sedg- 
wick County.  Kansas  will  issue  bonds  amount- 
ing to  $20,000  for  the  construction  of  the  pro- 
posed concrete  bridge  over  the  .Arkansas 
River  on  West  Thirteenth  St.,  W'ichita,  Kan., 
will  be  submitted  to  the  voters  at  the  Novem- 
ber election. 

Idaho. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  new  bridge  across  the  Boise  River 
at  the  site  of  the  present  Ninth  St.  bridge  at 
Boise.  Idaho.  The  new  bridge  will  be  .320 
ft.  long  and  20  ft.  wide  with  6-ft.  walk  out- 
side. W.  L.  Cuddy  is  Clerk  of  the  Board  of 
County  Commissioners,  Boise,  Idaho. 

Illinois. 

^The  Sanitary  District  of  Chicago  is  ad- 
vertising for  sealed  proposals  to  be  received 
up  to  12  M  on  October  26.  1910,  at  its  office 
at  1500  125  Monroe  St.,  Chicago,  for  the  re- 
inforcement of  Kedzie  Ave.  and  W'estern  Ave. 
bridges  across  the  Drainage  Canal  in  the  city 
of  Chicago,  to  provide  for  street  railway 
tracks  thereon.  The  work  on  Kedzie  Ave. 
bridge  consists  of  removing  all  of  the  ex- 
isting si.x  lines  of  stringers,  shortening  of 
five  lines  of  same  slightly,  and  replacing  them 
in  new  positions  in  the  floor ;  also  furnishing 
and  placing  four  lines  of  new  track  stringers, 
and  some  miscellaneous  work.  The  work  on 
Western  .-Xve.  bridge  consists  mainly  of  fur- 
nishing and  placing  four  lines  of  new  string- 
ers under  the  present  floor  without  disturb- 
ing   the    floor    or    the    existing    stringers    and 


without  interupting  street  railway  and  other 
traffic.  .\  deposit  of  $400  is  required  with 
each  bid  on  the  work  on  Kedzie  Ave.  bridge 
and  of  $200  with  each  bid  on  the  work  on 
Western  Ave.  bridge.  Plans  and  specifica- 
tions may  be  obtained  from  the  Chief  Engi- 
neer of  the  Sanitary  District  upon  deposit  of 
$5.00  therefor,  this  deposit  to  be  refunded 
if  the  plans  and  specifications  are  returned 
within  10  days  after  opening  of  bids.  C.  R. 
Dart,   Bridge   Engineer. 

The  Highway  Commissioners  have  awarded 
the  Clinton  Bridge  Co.,  the  contract  at  $1,- 
877  for  the  construction  of  a  new  bridge 
across  Nigger  Creek  on  the  Greenbush  Road 
one  mile  northwest  of  Avon,  111. 

The  Illinois  State  Commission  is  consider- 
ing the  construction  of  a  reinforced  concrete 
bridge  at  Batavia.  The  structure  according 
to  plans  under  consideration  will  require  an 
expenditure  of  $25,000. 

Board  of  County  Supervisors  recently  vis- 
ited the  site  for  the  proposed  bridge  over  Nig- 
ger Creek  in  Lewistown,  111. 

A  movement  has  been  started  by  John  Love, 
President  of  the  Love  Bros.  Structural  Iron 
Co..  Aurora,  111.,  toward  constructing  a  con- 
crete bridge  across  the  Fox  River  at  Illinois 
Ave.,  connecting  the  west  side  thoroughfare 
with  Pierce  St.  on  the  East  side.  It  is  re- 
ported that  $15,000  is  already  available  for  the 
purpose. 

The  East  Batavia  Improvement  .'Association, 
East  Batavia,  111.,  will,  at  its  next  meeting, 
take  up  the  matter  of  constructing  a  new 
bridge  at  East  Wilson   St. 

Indiana. 

^Bids  will  be  received  until  2  p.  m..  Octo- 
ber 29.  by  the  Commissioners  of  Rush  County, 
at  Rushville.  Ind.,  for  the  construction  of 
three  concrete  bridges.  Jesse  M.  Stone  is 
.'\uditor   of  the   county. 

4«Bids  will  be  received  until  10  a.  m..  No- 
vember 7,  by  Commissioners  of  Hancock 
County  at  Greenfield,  Ind.,  for  the  construc- 
tion of  three  brid,ges. 

County   Commissioners.   Goshen,   Ind..  have 
adopted  plans  for  the  construction  of  the  pro- 
posed  new   steel    I-beam   bridge   over   the   St. 
Joseph   River  at  Bristol.  Ind. 
Iowa. 

Preliminary  arrangements  are  reported  un- 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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<lcr  wav  by  the  Chicago.  Milwaukee  &  St. 
Paul  Ry.,  for  the  coustructiou  of  a  concrete 
bridge  over  Muscatine  slough  in  the  south 
end  of  Muscatine,  la.  The  structure  will  sup- 
port double  tracks  and  will  replace  the  pres- 
ent trestle. 

Michigan. 
Advices  from  Detroit,  Mich.,  state  that  all 
bids  received  at  the  Commissioners  olifice  were 
too  high  and  therefore  rejected.  The  city  has 
appropriated  $26,500  for  the  structure  which 
will  be  located  at  14th  Ave.  The  Michigan 
Central  R.  R.  Co.  will  pay  for  the  abutments. 
Minnesota. 

The  Chicago,  Milwaukee  &  St.  Paul  Rail- 
road officials  have  under  consideration  the 
construction  of  an  overhead  crossing  over  the 
tracks  a  mile  from   Rapidan   station,   Minn. 

Missouri. 

Plans  are  under  way  by  the  St.  Louis-Kan- 
sas City  Electric  Railway  for  the  construction 
of  a  bridge  across  the  "Missouri  River.  The 
headquarters  of  the  company  are  at  1015 
Commerce  Bldg..  Kansas  City.  Mo. 

The  Vallejo  &  Northern  R.  R.  Co.  and 
Northern  Electric  Co.,  have  awarded  the  con- 
tract to  the  Missouri  Valley  Bridge  &  Iron 
Co.,  Kansas  City,  Mo.,  for  the  construction 
of  the  piers  and  abutments  of  the  electric 
railway  bridge  to  be  constructed  across  the 
river  at  Sacramento,  Cal.  The  contract  price 
was  $12fi,300. 

Montana. 

The  County  Cunnuissioners.  Thompson. 
Mont.,  have  awarded  O.  E.  Petpard,  Missoula. 
Mont,  the  contract  for  the  construction  of 
three  steel  bridges  in  Sanders  County,  one 
of  which  will  be  at  Plains,  one  at  Thompson 
and  the  other  at  Trout  Creek.  The  contract 
price  was  $125,650. 

The  following  bids  have  been  received  by 
the  City  Council  of  Missoula,  Mont.,  for  the 
construction  of  the  proposed  bridge  at  that 
city :  S.  Birch  &  Sons  Const.  Co.,  Salt  Lake 
Citv,  Utah.  $9,000;  Olson  &  Johnson,  $9,090; 
C. 'H.  Chilcote,  $9,880;  Security  Bridge  Co., 
$12,.500;  C.  G.  Sheeley,  Pocatello,  Idaho,  $17,- 
200.  Olson  &  Johnson  were  awarded  the  con- 
tract. 

New  Jersey. 

Surveyors  have  completed  soundings  and 
surveys  for  the  construction  of  a  bridge  from 
Longport  to  Ocean  City,  N.  J.,  a  distance  of 
about  1  mile.  The  cost  of  the  improvement 
is  estimated  at  $250,000  and  will  lie  borne  by 
the   Pennsylvania   R.   R. 

Board  of  County  Freeholders,  according  to 
advices  from  Mays  Landing,  N.  J.,  has  au- 
thorized a  bond  issue  amounting  to  $60,000 
for  the  rebuilding  of  three  large  bridges  across 
the  meadows  from  Pleasantville  to  Atlantic 
City. 

New  Hampshire. 

Directors  of  the  Boston  &  Maine  Railroad 
hav  appropriated  approximately  $10,000,000  for 
the  improvement  of  its  system,  a  large  por- 
tion of  which  will  be  spent  on  bridges.  Among 
the  bridges  to  be  strengthened  in  order  that 
the  heavy  type  of  locomotives  may  be  run 
over  practically  the  whole  system  are  those 
on  the  northern  part  of  the  White  mountain 
division  and  on  the  western  part  of  the  Fitch- 
burg  division  between  Greenfield  and  Rotter- 
dam. On  the  Worcester.  Nashua  and  Port- 
land divisions  new  bridges  will  be  built  and 
several  on  the  southern  division  will  receive 
attention.  Extensive  improvements  will  be 
made  to  the  Saugus  river  drawbridge  near 
Lynn  and  to  the  Nobles  Island  bridge  at 
Portsmouth.  N.  H.,  particularly.  Between 
Ayer  and  Nashua  about  25  miles  of  double 
tracking  will  lie  done. 

New  York. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
20,  by  Kingsley  L.  Martin,  Bridge  Commis- 
sioner, for  the  construction  of  gates  and 
laterals  for  the  Westchester  Ave.  bridge  over 
the  Bronx  River  in  the  Borough  of  the  Bronx 
New  York   City. 

Plans  and  specifications  are  being  prepared 
bv  State  Engineer  Frank  M.  Williams,  Albany, 


N.  Y..  for  the  construction  of  a  new  iron  sin- 
gle span  girder  bridge  over  the  Erie  Canal 
at  South  Washington  St.  in  Rome.  N.  Y. 
The  structure  will  have  double  driveways 
paved  with  wooden  blocks  and  concrete  side- 
walk on  each  side. 

Plans  have  been  prepared  by  John  L.  Har- 
per. Engineer  of  the  City  of  Niagara  Falls 
Bridge  Commission  for  their  portion  of  the 
new  bridge  over  the  New  York  Central  Rail- 
road tracks  at  Eleventh  St.  and  as  soon  as 
the  plans  for  the  superstructure  are  filed  by 
the  railway.  Board  of  Estimate  and  Appor-  . 
tionment  will  be  requested  to  inake  a  pro- 
vision for  the  work  of  issuing  bonds. 

Taxpayers  of  Albion,  N.  Y.,  have  petitioned 
the  town  of  Carlton  to  construct  a  new  steel 
or  concrete  bridge  across  Oak  Orchard  Creek 
at  Kenyonville  and  one  across  the  same 
stream  at  Two  Bridges  and  to  appropriate 
$18,000  and  $10,000  for  the  structures  re- 
spectively. ' 

The  Owego  Bridge  Co.,  Owcgo,  N.  Y..  has 
been  awarded  the  contract  at  $3,.'?.")0  for  the 
construction  of  two  steel  bridges  on  High 
Point  Road  in  Forsyth  County,  N.  C.  One 
structure  will  be  60  ft.  long  and  16  ft.  wide 
over  Fiddler's  Creek  and  the  other  40  ft.  long 
and  16  ft.  wide  over  Willard's  Creek.  Dean 
&  Reynolds,  Winston- Salem,  N.  C.  Engin- 
eers. 

Ohio. 

•|«Bids  will  be  received  until  II  a.  m.,  No- 
vember 2.  by  County  Commissioners.  Cleve- 
land. O.,  for  the  construction  of  bridge  work 
per  Report  No.  27.32,  Steel  ties,  Denison- 
Harvard  Viaduct,  Newburg  township.  J.  F. 
Goldenbogen   is   Clerk. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
22,  by  County  Commissioners,  Urbana.  O., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  substructure  of  the 
Steinberger  Bridge  No.  159  in  Mad  River 
township.     C.  E.  Russell  is  County  .\uditor. 

•J«Bids  will  be  received  until  II  a.  m.,  Oc- 
tober 22,  by  Board  of  Commissioners,  Seneca 
and  Sandusky  Counties,  O.,  for  the  necessary 
labor  and  material  for  the  construction  of 
the  last  abutment  and  wing  walls.'  for  a 
bridge  over  Green  Creek.  Sandusky-Seneca 
County  line.  J.  H.  Lennartz,  Tiffin,  O..  is 
County  .Auditor. 

Board  of  Commissioners.  Fremont,  San- 
dusky County.  Ohio  have  agreed  to  construct 
,1  bridge  across  Raccoon  Creek  at  Spring  St., 
Clyde,  O. 

The  Mt.  Vernon  Bridge  Co.  has  been 
awarded  the  contract  at  $209,985  for  the  con- 
struction of  the  bridge  at  Fifth  St.,  Zanesville, 
O.  The  structure  will  require  approximately 
4,000,000  lbs.  of  steel. 

The  County  Commissioners.  Columbus.  O. 
will  subinit  for  vote  at  the  coming  election  a 
proposition  to  issue  bonds  amounting  to  $30.- 
000  for  the  construction  of  three  bridges  in 
Franklin  County.  One  over  the  Scioto  at  Cas- 
naris  Stone  Co.,  another  over  Little  Walnut 
in  East  Broad  St.  east  of  the  city  and  the 
last  over  the  Scioto  at  King  .\ve. 

The  Council  Committee  of  Public  Improve- 
ments, Toledo,  O.,  has  declared  by  resolution 
its  opinion  that  the  old  Cherry  St.  bridge 
should  span  the  river  between  Ash  and  Con- 
saul  Sts.  The  resolution  provides  that  when 
the  first  half  of  the  new  structure  is  com- 
pleted the  old  one  will  be  removed. 

The  West  End  Business  &  Improvement 
.\ssociation,  Lakewood,  O.,  is  to  hold  a 
meeting  to  take  up  the  matter  of  construct- 
ing a  new  bridge  across  Rocky  River. 

Advices  from  Coshocton.  O.,  state  that  the 
County  Commissioner  rejected  all  bid";  re- 
ceived for  the  construction  of  the  Jacob  Balo 
Concrete  bridge  in  Virginia  township. 

Oklahoma. 

Plans  for  the  bridge  across  the  Arkansas 
River  at  Hyde  Park  to  connect  Fort  Gibson 
and  Muskogee  by  trolley  and  w-agon  road  were 
submitted  to  the  Commissioners  by  the  county 
engineer.  The  cost  of  the  structure  which  will 
have  12  150  ft.  spans  resting  on  concrete  abut- 
ments is  estimated  at  $135,000. 


Pennsylvania. 

•J"Bids  will  be  received  until  11  a.  m..  Oct. 
20,  by  Board  of  County  Commissioners.  York, 
Pa.,  for  the  erection  of  the  following  bridges : 
Concrete  bridge  at  site  designated  in  Case  No. 
3.  April  sessions  1908.  Structure  is  to  have 
.35-ft.  span,  14-ft.  driveway  and  will  be  over 
Muddy  Creek  near  Brogueville  Station  in 
Chanceford  township ;  concrete  bridge  over 
Fishing  Creek,  near  Yocumtown,  Newberry 
township,  structure  to  have  30  ft.  span.  14  ft. 
driveway.  W.  H.  Stine  is  Clerk  of  the  Com- 
missioners. 

^Bids  will  be  received  until  noon.  October 
20,  by  R.  J.  Cunningham.  County  Controller, 
Pittsburgh,  Pa.,  for  the  filling  of  approaches 
to  county  bridge  No.  7  over  Sewickley  Creek 
in  Marshall  township  and  for  raising  para- 
pets of  bridge  No.  1,  Parks  run  in  Glen  Os- 
borne borough. 

.\t  a  recent  meeting  of  the  Board  of  Pub- 
lic Works,  Reading,  Pa.,  Engineer  Ulrich  pre- 
sented plans  for  the  construction  of  the  pro- 
posed bridge  across  the  Lebanon  Valley 
tracks  at  Tulpehocken  St.  The  structure, 
which,  it  is  estimated,  will  require  an  ex- 
penditure of  $40,000.  may  not  be  built  for 
some  time. 

Commissioners  of  Atlantic  County,  -\tlan- 
tic  City,  N.  J.,  have  awarded  the  contract  to 
the  Nelson-Meredith  Co.,  Chambersburg.  Pa., 
for  the  con.struction  of  three  concrete  bridges 
the  full  width  of  the  roadway  and  a  concrete 
retaining  wall  to  permit  the  straightening  of  a 
dangerous  curve,  where  the  boulevard  enters 
Chelsea  Heights.  The  costs  of  the  structures 
are  $16,900.  $10,1.50  and  $12,200  and  the  retain- 
ing wall  $12,400, 

P.  J.  Lawler  has  been  awarded  the  contract 
by  the  commissioners  of  Lower  Merion  Town- 
ship, Ardmore,  Pa.,  for  the  construction  of  a 
bridge  over  the  Pennsylvania  Railroad  tracks 
at  Union  Ave.,  Bala,' Pa.,  for  $6,395.  The 
work  includes  abutments,  steel  plate  girder 
and  I  beams  encased  in  concrete.  Bids  were 
opened  Sept.  30. 

Tennessee. 

The  Chicago  Rock  Island  &  Pacific  Ry.  Co., 
according  to  reports  is  conteiTiplating  the  con- 
struction of  a  steel  bridge  over  the  Missis- 
sippi River  at  Memphis,  Tenn.  The  structure 
according  to  plans  proposed  would  necessi- 
tate an  expenditure  of  about  $3,000,000. 

County  Judge  T.  B.  Whitehurst,  Selmer, 
Tenn.,  has  awarded  the  contract  for  the  erec- 
tion of  a  steel  bridge  over  Cypress  Creek, 
on  the  Ramer  and  Pocahontas  public  road,  9 
miles  west  of  Selmer,  to  the  Vincennes  Bridge 
Co.,  Vincennes,  Ind.,  for  $1,6.30.  Specifica- 
tions provide  for  a  60  ft.  span  with  15  ft.  ap- 
proach on  either  side. 

Commissioners  of  Lauderdale.  Ripley, 
Tenn.,  and  Crockett  Counties,  Tennessee, 
have  under  consideration  the  matter  of  build- 
in.g  a  bridge  to  connect  the  two  counties. 

Texas. 

Bonds  amounting  to  $12,000  have  been  voted_ 
bv  McCulloch  County,  for  the  construction  of 
a  bridge  across  San  Saba  River  at  Voca; 
$8,000  for  bridge  across  Brady  Creek  in  Brady, 
the  county  seat;  $9,000  for  bridse  across  Col- 
orada  River  at  Waldrip ;  $10,000  for  bridge 
across  Colorado  River  at  Stacy. 

The  contract  has  been  awarded  Corrigan, 
Lee  &  Halpin,  Kansas  City,  jNIo..  at  $600,000 
for  the  construction  of  the  reinforced  con- 
crete viaduct  over  Trinity  River  connecting 
Dallas  and  the  suburb  Oak  Cliff,  a  distance 
of   about   1   mile. 

The  Commissioners  Court,  Gonzales.  Texas, 
has  awarded  the  contract  for  the  construction 
of  the  steel  bridge  across  the  Guadalupe  River 
betwec'i  'Hamon  and  Drever,  to  F.  H.  ."Ms- 
bury  &  Co.,  Houston.  Texas,  for  $8,000. 

City  Board  of  Commissioners,  Palestine, 
Tex.,  have  adopted  a  resolution  to  construct 
a  substantial  bridge  across  Crawford  St  at 
the  branch  near  the  Palestine  Lumber  Co. 
yards. 

It  is  reported  that  the  Beaumont  &  Great 
Northern  R.  R.  Co.,  will  find  it  necessary  to 
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construct  a  60  ft.  girder  bridge  on  the  pro- 
posed extension  from  Trinity  to  Weldon,  Tex. 
R.  C.  Duff,  Houston,  Texas  is  General  Man- 
ager of  the  company. 

Virginia. 

4*Bids  will  be  received  until  October  25,  by 
P.  St.  John  Wilson,  State  Highway  Commis- 
sioner. Richmond,  Va.,  for  the  construction 
of  a  37-ft.  steel  bridge  over  Whispering 
Creek  in  Buckingham  County. 

•{•Bids  will  be  received  until  October  26,  by 
P.  St.  J.  Wilson.  State  Highway  Commis- 
sioner, Richmond,  Va.,  for  the  construction 
of  steel  bridge  71  ft.  long  over  Willis  River 
in  Cumberland  County. 

•{•Bids  will  be  received  until  October  27,  by 


P.  St.  John  Wilson,  State  Highway  Commis- 
sioner. Richmond,  Va.,  for  the  construction 
of  a  89-ft.  steel  bridge  over  Elk  Creek  in 
Grayson  County. 

Wisconsin. 

,'\  petition  is  being  circulated  among  the 
property  owners  of  Grand  Rapids,  Wis.,  pro- 
viding for  the  construction  of  a  new  bridge 
over  the  Wisconsin  River  just  below  the  Con- 
solidated Paper  Mill.  It  is  said  that  the  ex- 
pense will  be  .shared  by  the  property  owners. 

The  contract  for  the  construction  of  the 
proposed  concrete  bridge  over  Fox  River  at 
the  foot  of  Broadway,  Waukesha,  Wis.,  has 
been  awarded  to  the  Walter  Blake  Construc- 
tion Co.,  Fond  du  Lac,  Wis.  at  $4,960. 


Canada. 

City  Council  of  Ottawa,  Ont.,  is  to  appoint 
a  committee  to  take  up  the  matter  of  securing 
an  appropriation  for  the  construction  of  a 
bridge  across  the  Canal  at  Rank  St. 

The  Island  Committee  have  recommended 
to  the  City  Council  of  Toronto,  Ont.,  the  con- 
struction of  a  new  bridge  over  the  Lagoon 
to  Turner's  Baths  rather  than  fill  in  the  La- 
goon. 

City  Council  of  Montreal,  Can.,  is  to  ap- 
point a  deputation  to  interview  the  manage- 
ment of  the  Canadian  Pacific  Ry.  regarding 
the  reconstruction  of  its  bridge  across  the 
St.  Lawrence  near  Lachine,  to  allow  the  con- 
struction of  a  separate  road  for  vehicles,  au- 
tomobiles,  loot   passengers,   etc. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

The  City  Council  of  Montgomery  Ala.,  has 
ordered  the  paving  of  Moulton  St.,  with  a 
concrete  preparation. 

Arkansas. 

The  directors  of  Road  District  No.  3,  Pine 
Bluff,  Ark.,  the  district  recently  organized 
for  the  purpose  of  paving  about  10  miles  of 
the  Sulphur  Springs  road,  have  received  the 
report  and  the  estimated  cost  of  the  contract 
from  the  engineer.  Major  W.  J.  Parkes.  The 
estimated  cost,  $46,000,  is  based  on  an  8-in 
gravel  road,  18  ft.  wide,  with  a  berm  of  2  ft. 
on  either  side.  Bids  for  the  work  will  be 
advertised   for  in  the  near  future. 

California. 

Wilkins  &  Redding  have  been  awarded  the 
contract  for  furnishing  2,100  yds.  of  crushed 
rock  for  the  streets  of  San  Rafael,  Cal.,  for 
$2.15  per  cu.  yd. 

The  County  Commissioners  at  Montesano, 
Cal.,  have  ordered  the  Union  Pacific  Ry.  Co. 
to  repair  and  rebuild  the  county  road  on  the 
south  side,  where  the  road  was  appropriated 
by  the  company  for  its  own  use. 

A  petition  asking  that  a  new  road  be  op- 
ened in  the  vicinity  of  40th  St..  between  Cy- 
press and  Magnolia  Ave.,  in  Oak  Park,  Sac- 
ramento, Cal.,  has  been  received  by  the  county 
commissioners.  C.  M.  Phinney  is  County 
Surveyor. 

Connecticut. 

The  Lane  Construction  Co.,  of  Meriden. 
Conn.,  has  been  awarded  the  contract  for 
building  the  new  road  in  the  town  of  Vernon, 
Conn.  The  new  road  is  7,280  ft.  long  and 
extends   from  the  Vernon  Center  station. 

Florida. 

The  County  Commissioners  at  St.  August- 
ine, Fla.,  awarded  the  contract  for  clearing 
and  grading  the  new  road  to  Elkton  to  H. 
Lowe. 

The  Edwards  Construction  Co.,  of  Tampa, 
Fla.,  was  low  bidder  for  the  construction  of 
brick  or  concrete  roads  and  concrete  walks, 
for  which  bids  were  opened  by  the  Construct- 
ing Quartermaster,  Fort  Dade,  Fla.,  on  Oct.  5. 

Georgia. 

The  citizens  of  Thomasville,  Ga.,  are  con- 
templating paving  the  principal  streets  of  the 
city. 

The  people  of  the  eastern  part  of  Douglas 
County,  Douglasville,  Ga.,  are  organizing  a 
good  roads  club  to  build,  if  possible,  a  road 
from  the  eastern  county  line  to  Douglasville. 

Illinois. 

4"Bids  will  be  received  until  Oct.  20th,  by 
Commissioners  of  Highways,  Eagle,  111.,  for 
the  construction  of  a  gravel  road  in  said  town. 
Charles   P.  Gaut  is  Town  Clerk. 

4*Bids  will  le  received  bv  the  Board  of  Le- 
cal  Improvements,  Chicago,  111.,  until  11  a.  m., 
Oct.  25th,  for  29  contracts  for  the  construc- 
tion of  cement  sidewalks. 


•|«Bids  will  be  received  by  the  Commissioner 
of  Public  Works,  City  of  Chicago,  Room  705, 
City  Hall,  until  11  a.  m.,  Oct.  22d,  1910,  for 
paving  Elston  Ave.  with  granite  blocks,  from 
the  south  line  of  Division  St.  to  the  foot  of 
the  approach  leading  to  Division  St.  The 
work  must  comply  with  specifications  on  file 
at  the  Commissioner's  office. 

4"Bids  will  be  received  until  noon,  Oct.  19, 
by  Capt.  M.  E.  Saville.  Constructing  Quar- 
termaster, Fort  Sheridan,  111.,  for  the  con- 
struction of  roads,  walks.  retaining  wall, 
drains,   etc.,  at   Fort    Sheridan. 

The  city  of  Decatur,  111.,  has  awarded  con- 
tracts to  S.  A.  Tuttle  for  paving  work  to  be 
done   next  -year. 

Property  owners  in  Jefferson  Ave.,  Aurora, 
111.,  have  asked  the  city  council  to  order  the 
paving  of  that  street  from  Claim  St.,  to 
Front  St..  with  asphalt.  Petitions  will  prob- 
ably be  circulated  shortly  for  the  paving  of 
Union,    Grove   and   Front   Sts. 

Residents  of  East  State  St.,  DeKalb,  111., 
are  talking  of  paving  that  thoroughfare  in 
the  spring.  The  pavement  will  connect  with 
the  hard   roads  lately  made. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
21,  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  improvement  of  Maryland  St., 
from  the  west  property  line  of  Shelby  St., 
north  side  and  from  west  curb  line,  Shelby 
St.,  south  side,  to  east  sidewalk  line  Noble 
St.,  by  grading  and  paving  the  sidewalk. 

•|«Bids  will  be  received  until  7 :30  p.  m., 
Nov.  1,  by  Common  Council  of  Shelbyville, 
Ind.,  for  the  construction  of  a  sanitary  trunk 
sewer  system.  Also  for  improvement  of 
several  streets  with  sidewalks,  gutters,  etc.  L. 
E.  Webb  is  Clerk  of  the  city. 

•|«Bids  will  be  received  until  1  p.  m.,  Nov. 
7,  by  Commissioners  of  Benton  County,  Fow- 
ler, Ind.,  for  the  construction  of  four  stone 
roads  in  York  township.  Lemuel  Shipman 
is  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  Board  of  Commissioners  of  Hendricks 
County  at  Danville,  Ind..  for  the  construction 
of  three  roads  in  Center  and  Union  town- 
ships.    W.   H.   Nichols   is   Auditor. 

^Bids  will  be  received  until  noon,  Nov.  9, 
by  Board  of  Commissioners,  Jasper  County 
at  Rennselaer,  Ind.,  for  the  construction  of  five 
stone  road  improvements  in  Keener  town- 
ship.   James  N.  Leatherman  is  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
9,  by  Board  of  County  Commissioners,  Wa- 
bash, Ind.,  for  the  construction  of  two  gravel 
roads  in  Lagro  township.  J.  P.  Noftzger  is 
Auditor  of  Wabash  County. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov. 

9,  by  Board  of  County  Commissioners,  Wa- 
bash County,  Wabash,  Ind.,  for  the  construc- 
tion of  a  gravel  road  in  Lagro  township.  J. 
P.   Noftzger  is  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 

10,  by  Board  of  County  Commissioners, 
Rushville,  Ind.,  for  the  construction  of  gravel 


roads  in  Ripley,  Noble,  Posey  and  Anderson 
townships.  Jesse  M.  Stone  is  County  Au- 
ditor. 

Beal  &  Bell  have  secured  the  contract  from 
the  county  commissioners  at  Logansport,  Ind., 
for  building  the  Merriman  road  between 
Washington  and  Tipton  townships  for  $4,979. 
The  other  bids  received  were :  Walter  Gir- 
ton,  $5,555 ;  Samuel  Cotner,  $5.378 ;  Justice 
&  Briggs,  $5,406;  H.  A.  Barnes,  $5,500;  Fred 
Grover,  $5,291 ;  V.  Merriman  was  appointed 
superintendent. 

.  The  County '  Commissioners  at  Princeton, 
Ind.,  have  awarded  the  contract  for  the 
building  of  the  six  miles  of  gravel  roads  in 
Wabash  township  to  the  A.  E.  &  W.  Con- 
struction  Co.,  of   Evansville,  Ind.,   for  $9,970. 

Bonds  have  been  sold  by  the  city  of  Prince- 
ton, Ind.,  for  the  building  of  the  Armstrong 
system  of  improved  roads  and  the  Main  and 
Broadway  St.,  brick  paving,  aggregating  $53,- 
280.  The  work  will  not  be  started  until  next 
spring. 

Benjamin  Oilar  was  the  successful  bidder 
at  Indianapolis  Ind.,  for  the  improvement  of 
the  Eylens  road,  his  bid  being  $4,620.  The 
road  will  be  built  in  Wabash  and  Tippecanoe 
townships. 

Iowa. 

The  City  Council  of  Clinton,  la.,  has  award- 
ed the  contract  for  the  paving  of  3rd  Ave., 
to  Thomas  Cary  &  Son  for  $5,726.  William 
E.  Hayes,  City  Clerk. 

A  resolution  has  been  passed  by  the  city 
council  of  Carroll,  la.,  ordering  the  city  at- 
torney to  draft  an  ordinance  for  the  paving 
of  the  business  streets  of  the  city  with  brick 
and  concrete.  The  contemplated  paving  in- 
cludes the  following  streets :  On  5th  from 
Court  to  Northwestern  passenger  depot,  on 
West ;  on  Main,  from  4th  to  6th,  6th  from 
Main  to  Adams  St.,  on  Adams  from  4th  to 
6th. 

The  Board  of  Supervisors  at  Waterloo,  la., 
has  agreed  to  pave  the  bridge  over  the  Cedar 
River  in  Cedar  Falls  early  next  season  with 
creosote  blocks.  Bids  will  be  advertised  for 
in  about  two  months. 

Kansas. 

Petitions  are  being  circulated  in  Sedgwick 
County,  Wichita,  Kan.,  for  the  construction 
of  15  miles  of  good  roads.  C.  A.  Messer  is 
County   Engineer. 

The  town  of  Abilene,  Kan.,  has  sold  bonds 
amounting  to  $40,000  to  the  farmers  in  the 
immediate  vicinity   for  paving  purposes. 

Kentucky. 

George  A.  Scheer,  Treasurer  of  Qark 
County,  Winchester,  Ky.,  has  sold  bonds  in 
the  sum  of  $10,600  for  the  construction  of  a 
few  miles  of  free  gravel  road  in  Wood 
township. 

Louisiana. 

The  Dock  Board  of  New  Orleans,  La.,  has 
decided  to  pave  a  road  back  of  the  wharves 
from  Thalia  to  Caliope  and  from  St.  Joseph 
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to  Bienville  St.  The  proposed  road  will  be 
paved  with  Belgian  blocks  and  the  entire  dis- 
tance will  be  approximately  2,-500  ft. 

Maryland. 

The  State  Road  Commission  at  Baltimore, 
Md.,  awarded  contracts  for  a  number  of  new 
roads  in  different  sections  of  the  state  as  fol- 
low^s:  Frederick  County,  between  Kno.Kville 
and  Petersville,  4.43  miles.  Coblens  and  Chft, 
$.32  60.5  •  between  Petersville  and  Jefferson, 
2.67  miles.  M.  J.  Grove,  $51,596:  Hartford, 
between  the  Conowingo  bridge  and  Dublin 
Cross  roads.  4.24  miles.  J.  E.  Spencer,  $34,- 
7.37;  between  the  Baltimore  County  line  and 
Belair  turnpike,  2.i6  miles,  J.  E.  Spencer,  $20,- 
122;  Cecil,  between  Elkton  and  Back  Creek 
road,  3  miles.  Juniata  Paving  Co.,  $31,640; 
between  Chesapeake  City  and  Back  Creek 
road,  2.47  miles.  S.  S.  Andrews,  $28,005;  the 
Annapolis  Blvd..  between  the  Severn  river 
bridge  and  Arnold's  Station,  3.2  miles,  F.  M. 
Duvall,  $46..J20. 

The  County  Commissioners  of  Anne  Arun- 
del Countv.  ".\nnapolis,  Md.,  have  awarded 
the  first  contract  for  the  building  of  a  section 
of  the  Baltiniore-.^nnapolis  boulevard  to 
F.  M.  Duvall  for  $46,623.  The  road  is  26 
miles  long  and  the  cost  will  be  in  the  neigh- 
borhood of  $390,000.  The  contract  awarded 
to  Mr.  Duvall  calls  for  the  construction  of 
3.2  miles  between  the  Severn  River  bridge 
and  Arnold  Station  on  the  Annapolis  Short 
Line  Other  bids  receiv.ed  were  as  follows; 
B  F.  Conollv  &  Co.,  $61,220;  Harper  & 
Voigt,  $47,589;  Thomas  Meehan,  $50,350. 

Michigan. 

•  According  to  Assistant  Prosecuting  Attor- 
ney Aldrich  the  proposed  Wayne  County, 
Detroit  Mich.,  bond  issue  of  $2,000,000  for 
good  roads  is  in  accord  with  the  state  en- 
abling act. 

Missouri. 

C    B    Spencer,  division  engineer  of  the  St. 
Louis  &  San  Francisco  R.  R.,  has  announced 
that  his  road  will  spend  from  $20,000  to  $30,- 
000  for  paving  the  team  tracks  at  the  Frisco 
freight    station    at    12th    and    Santa    Fe    Sts. 
Contracts   are   now  being  let   for  the  work. 
The   Countv   Court  at   St.   Joseph,   Mo.,   on 
Oct     11,   received  bids  on  country  roads,  ag- 
gregating $37,500.     The   work   includes   mac- 
adam   and    grading,     amounting    to   $.30,000; 
bridges,  bridge  repairs  and  culverts,  amount- 
ing to  about  $7,-500.     The  work  is  to  be  done 
before    winter.      Contracts   w^ere    awarded    as 
follows ;     Saxton  road,  macadam,  from  Ewing 
bridge  to  the  Garrettsburg  road,  one  mile,  to 
Michael   Costello,  at  $1.12  per  lin.   ft.     Hyde 
Valley   road,    from    Sparta   road   west   to   the 
city   limits,    one-half    mile    to    Michael    Cos- 
tello, $1.34  per  lin.  ft. ;  grading  and  macadam- 
izing  of   the   South   11th    St.   road,    from   the 
Detention    Home    road    to    the    Sparta    road, 
three-quarters   of    a  mile,  to  M.   Costello,   at 
$1.14  per  lin.  ft.   for  macadam  and   13y2  cts. 
per    cu.   yd.    for   grading;    grading   and   mac- 
adamizing county   farm   road,   from  terminus 
of  present  macadam  to  the  county  farm  gate, 
one-half  mile,  to  E.  P.  Olson,  at  $1.-39  per  lin. 
ft.   for  macadam   and   10  cts.  per  cu.  yd.   for 
grading;    grading   and    paving    the     Maxwell 
road,  from   Maxwxll   schoolhouse  to  Andrew 
County  line,  one  mile,  to  E.  P.  Olson,  at  $1.10 
per   lin.    ft.   for   macadam,   and   16   cts.   a   cu. 
yd.    for    grading;    culvert      at    Kirschner's   to 
DeBois   Concrete   &    Construction   Co.,   $311; 
culvert  and  fill  west  of  Spring  Gardens,  same 
company,    at    $774;    culvert    north    of    K.    T. 
Moore's  to  O.   C.  Trapp,   at  $383;  bridge  at 
Isaac    Lawers,    $420;    bridge    at   Third    fork, 
east  of  Isaac  Clark's,  $355,  and  bridge  at  W. 
D    Pyne,  $.395,  to  H.  J.  Mayer  &  Son ;  bridge 
at    lohn    Banker's.   $160;   bridge   at   Garretts- 
burg  $-370;  bridge  on  Platte  River,  south  and 
east 'road,  $980,   to  Empire  Bridge   Co.;   cul- 
vert and  fill  at  Starmcr's.  $595,  and   16  cts.  a 
vd.  for  grading;  culvert  and  fill  at  Bauman's, 
$325-   16  cents  a  cu.  yd.  for  grading,  to  E.  P. 
Olson   and   Schmidt;   culvert  and  fill  at  John 
Adams'    $319,  and   16  cts.  a  yd.  for  grading; 
culvert  'and  fill  at  P.  Landis',  $319.  and  16  cts 


for  grading,  to  E.  P.  Olson  and  Schmidt; 
culvert  and  fill  half-mile  east  of  Matney  Sta- 
tion, $249,  to  Miller  &  Arnold;  culvert  and 
fill  one-half  mile  north  of  John  Craig  s, 
$600  ;■  culvert  and  fill  at  J.  H.  Stampers',  $800 ; 
culvert  and  fill  at  John  Halter's,  $230,  to  H 
Kerns. 

Montana. 
The  Citv  Council  of  Helena,  Mont.,  on  Oct. 
3,  ordered  the  citv  of  Helena  to  advertise  for 
bids  for  the  paving  of  Helena  St.,  and  also 
created  a  special  improvement  district  for  the 
purpose  of  puting  in  an  8  ft.  concrete  w^alk 
on  Helena  Ave.,  from  Main  St.,  to  the  North- 
ern Pacific  right  of  way. 

Nebraska. 
The    City    Council    of    Seward.    Neb.,    has 
ordered  the  issuance  of  bonds  to  the  amount 
of  $10,000   for  paving  purposes. 

The  President  of  the  Park  Board,  Omaha,  . 
Neb.,  has  been  authorized  to  sign  a  contract 
with  the  Krantz  Turner  Co.,  for  grading  the 
southeast  boulevard  near  Riverview  park  and 
the  Northwest  Blvd.,  near  Fontenelle  park. 
The  grading  will  cost  aliout  $10,000. 

A  petition  is  being  circulated  in  Fremont, 
Neb.,  by  L.  P.  Larson  for  the  paving  of  the 
alley  half  way  between  Main  and  Park,  from 
6th  to  2nd  Sts. 


New  Hampshire. 

4«Bids  will  be  received  until  1  p.  m.,  Oct.  27, 
by  H.  C.  Hill,  State  Engineer,  Concord,  N.  H., 
for  the  construction  of  a  trap  rock  road  m 
Portsmouth,  estimated  to  cost  about  $4,000. 

New  Jersey. 

4»Bids    w-ill    be   received    until    8:15    p.    m., 
Nov.   7th.   bv  Lloyd  Thompson,  Town   Clerk, 
Westfield.  N.  J.,  for  improving  certain  streets. 
.According  to  the  estimate  of  A.  W.  Vars,  121 
Prospect  Ave..  Town   Surveyor,  the  work  is 
as  follows:     Contract  No.  1 — 4,000  cu.  yds.  of 
excavation;  4,910  sq.  yds.  of  six   (6)   in.  ma- 
cadam; 10,200  sq.  yds.  of  four  (A)  in.  macad- 
am ;    2.000    sq.   vds.    of   macadam   resurfaced : 
3.860  lin.  ft.  of  concrete  curb  and  gutter;  1,600 
lin    ft    of  underdrain  ;  .330  lin.  ft.  of  culverts. 
Certified  check,  $.500.    Bond,  $7,-500.    Time  of 
completion,  Aug.   1st,  1911.    Contract  No.  2— • 
3.630  sq.   yds.   of  6-in.  macadam,   "Tarvia  X" 
binder ;  4,-500  sq.  yds.  of  4-in.  macadam.  "Tar- 
via X"  binder ;  7.080  sq.  yds.  of  macadam  re- 
surfaced "Tarvia  X"  binder ;  5,700  lin.  ft.  con- 
crete curb  and  gutter:   1,660  lin.  ft.  of  vitri- 
fied brick  butter. on  concrete  base;  205  lin.  ft. 
of  culverts:  1,020  lin.  ft.  of  curb  reset  on  con- 
crete •  380  lin    ft.  of  new  curb  set  on  concrete. 
Certified  check,  $500.     Bond,  $8,000.     Time  of 
completion,   Sept.   1st,   1811.     Contract  No.  3. 
980  lin    ft.   of  vitrified  brick  gutters  on  con- 
crete base:   100  lin.  ft.  of  culverts:   1.1-50  lin. 
ft    of  curb  reset:   1.610  lin.   ft.  of  new  curb: 
certified  check.  $2oO.     Bond,  $1,000.     Time  of 
completion,  June  1,  1911. 

The  Burlington  county  board  of  freehold- 
ers. Mount  Holly,  N.  J.,  has  awarded  the  con- 
tract to  gr.avel  the  portion  of  the  Mount  Holly 
and  Tobstown  road  from  the  former  place 
to  Chambers  Corner,  a  distance  of  about 
three  miles,  to  Aaron  M.  Mathis,  of  New 
Gretna,  for  $3,385. 


New  York. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
20th,  by  .'Mfred  E.  Steers,  President,  Borough 
of  Brooklyn,  N.  Y.,  for  nine  contracts  for 
street  improvement,  the  largest  being  No.  2. 
as  follows :  For  regulating  and  repaving  with 
asphalt  pavement  on  a  concrete  foundation 
the  roadways  of  East  New  York  Ave.,  from 
Rockaway  Ave.  to  Sackman  St.,  and  Sackman 
St.,  from  East  New  York  Ave.  to  Liberty 
Ave.,  together  with  all  work  incidental  there- 
to. The  Engineer's  estimate  of  the  quantities 
is  as  follows:  6,690  sq.  yds.  of  asphalt  pave- 
ment, outside  of  railroads  area,  five  years' 
maintenance;  125  sq.  yds.  of  asphalt  pave- 
ment, within  railroad  area,  no  maintenance; 
20  sq.  yds.  of  old  stone  pavement,  to  be  relaid ; 
930  cu!  vds.  concrete  for  pavement  foundation, 
outside 'of  railroad  area;  20  cu.  yds.  concrete 
for  pavement  foundation,  within  railroad 
area;  3,040  lin.  ft.  new  curbstone,  set  in  con 


Crete;  390  lin.  ft.  old  curbstone,  reset  in  con- 
crete ;  22  noiseless  covers  and  heads  for  sewer 
manholes.  The  time  allowed  for  the  comple- 
tion of  the  work  and  the  full  performance  of 
the  contract  is  -35  working  days.  The  amount 
of   security  renuired  is  $4,800. 

^•Bids  will  be  received  until  11  a.  m.,  Oct. 
20th,  bv  Lawrence  Gresser,  President  of  the 
Borough  of  Queens.  New  York  Citv.  for  four- 
teen street  improvement  contracts,  the  largest 
being  No.  10,  for  repaving  with  granite  block 
on  a  sand  foundation  the  roadway  of  Jackson 
\ve..  from  Trains  Meadow^  Road  to  Woodside 
Ave',  in  the  2d  Ward,  Borough  of  Queens. 
The 'time  allowed  for  doing  and  completing 
the  above  work  will  be  75  working  days.  The 
amount  of  security  required  will  be  $13,000. 
The  Engineer's  estimate  of  the  quantities  is 
as  follows:  13,000  sq.  yds.  of  new  granite 
block  pavement,  including  sand  bed  laid  with 
sand  joints  and  1  vear's  maintenance,  outside 
the  railroad  franchise  area.  2,600  sq.  yds.  of 
new  granite  block  pavement,  including  sand 
bed  laid  with  sand  joints  and  no  guarantee, 
within  the  railroad  franchise  area :  2  new 
standard  sewer  basins,  complete:  80  ft.  r.-in. 
salt  glazed  culvert  pipe,  in  place. 

The  town  of  Scarsdale,  N.  Y.,  awarded 
the  contract  to  E.  L.  Exbeck  of  White  Plains, 
N  Y  for  repairing  or  constructing  the  fol- 
lowing highways  for  $18.0(10:  Sherbrook 
Road,  Heathcote  Road,  Griffin  Ave.,  and 
Fenimore  Road,  a  total  length  of  1.53  miles, 
and  the  contract  to  Tony  Richards.  White 
Plains  N.  Y..  at  $10,175,  for  the  following: 
Grand'  Blvd.,  Brambach  Ave.,  and  Ewart  St , 
a  total  length  of  .86  miles.  Bids  for  the  work 
were  opened  Sept.  26. 

Wm.   J.   Fitzgerald,  547  W.   45th   St..   New 
York  City,  has" been  awarded  the  contract  at 
$80  748,  bv  the   President   of  the   Borough  of 
Manhattan,   New  York  City,  for  10  improve- 
ment   street   contracts,   the   largest   being   No. 
10    as   follows:   For   regulating  and   repaving 
wi'th  granite  block  pavement  on  concrete  foun- 
dation  the   roadwav   of    11th   Ave.,    from   the 
north   side   of   27th    St.   to  the   north   side   of 
42d   St.,   and   of  33d   St.,   from  the  west  side 
of    10th   Ave.   to  the   east   side   of   11th   Ave. 
Engineer's  estimate  of  amount  of  work  to  be 
done-     18,250  sq.   yds.  of  granite  block  pave- 
ment, except  the  railroad  area;  4,120  sq.  yds. 
of  granite  block  pavement  in  the  railroad  area 
(no  guarantee)  ;  21,960  sq.  yds.  of  old  stone 
blocks   to  be   purchased  and  removed   by  the 
contractor;  3,850  cu.  yds.  of  Portland  cement 
concrete-  7,180  lin.  ft.  of  new  bluestone  curt) 
stone,   furnished  and   set;   120  lin.    ft.   of  old 
bluestone  curb  stone,  redressed,  rejointed  and 
reset  -    5 160    sq.    ft.    of    new    granite     bridge 
stone!  furnished  and  laid.     The  time  allowed 
for   doing   and   completing   the   work   will   be 
150   w-orking    days.     Bids   were   opened   Sept. 
23. 

The  President  of  the  Borough  of  Manhat- 
tan, New  York  City,  has  awarded  the  con- 
tract for  maintaining  asphalt  pavements  to 
the  Vulcanite  Paving  Co.,  30  Church  St.,  New 
York  City,  for  $24,-535.  The  largest  con- 
tract being  No.  3  as  follows:  Dutch 
St  from  John  to  Fulton  St.;  Pearl 
St'  from  Broad  to  Whitehal  St.;  4oth 
St  from  0th  to  8th  Ave. ;  4th  St., 
from  Lewis  St.  to  2d  Ave.;  3d  St.,  from 
Lewis  St.,  to  2d  Ave.;  Lawrence  St.,  from 
126th  St  to  Broadway;  126th  St.,  from  Law- 
rence St.  to  St.  Nicholas  Ave.;  r29th  St., 
from  Broadway  to  Manhattan  St. ;  6th  bt.. 
from  Avenue  D  to  Lewis  St. ;  7th  St.,  from 
A.venue  C  to  Lewis  St. ;  60th  St.,  from  1st  to 
3d  A.ve  -  Lewis  St.,  from  Houston  to  south 
side  of  3d  St.;  Lewis  St.,  from  75  feet  north 
of  4th  St.  to  south  side  of  .5th  St.:  Lewis 
St ,  from  30  ft.  north  of  5th  St.  to  8th  bt. , 
Astor  PI.,  from  Broadway  to  4th  Ave.;  8tli 
St  from  Broadway  to  4th  Ave.;  1st  Ave. 
from  .59th  to  60th  St.;  61st  to  72d  St  ;  <4th 
to  8.3d  St.;  84th  to  8.5th  St.;  86th  to  91st  St.: 
92d  to  109th  St. ;  120th  St.,  from  5th  .^ve.  to 
East  River;  Stuyvesant  St.,  from  2d  to  .M 
A.ve  •  9th  St.,  from  Stuyvesant  St.  to  Uni- 
versity PI.;  University  PL,  from  south  side 
of  Waverly  PI.  to  north  side  of  4th  St. ;  Mer- 
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cer  St.,  from  4th  to  8th  St.;  Washington  PI., 
from  Broadway  to  University  PI.  Engineer's 
estimate  of  amount  of  work  to  be  done :  28,- 
000  sq.  yds.  of  asphalt  pavement;  100  sq.  yds. 
of  old  stone  pavement ;  30  cii.  yds.  of  con- 
crete. Time  allowed  for  doing  and  complet- 
ing the  above  work  is  until  December  31, 
1910.     Bids  were  opened  Sept.  23. 

North  Carolina. 

State  Engineer  W.  L.  Spoon  of  North 
Carolina  has  stated  that  surveys  have  been 
made  from  Linvale  to  Buck  Creek,  a  i;ist;::ice 
of  about  30  miles,  for  the  proposed  automo- 
bile highway  over  the  Blue  Ridge  Mountains 
from  Asheville  to  Alta  Pass.  The  approxi- 
mate cost  of  the   road  is  $75,000. 

Ohio. 

•J«Bids  will  be  received  until  10  a.  ni..  Oct. 
21,  by  County  .\uditor,  Napoleon,  O.,  for  the 
necessary  labor  and  materials  for  the  im- 
provement of  seven  roads  in  Henry  County. 

A  movement  is  on  foot  in  Wooster.  O.,  for 
the  paving  of  Nold  Ave.,  from  Bever  to 
Spink  St, 

The  Leetonia,  O.,  City  Council  will  pave 
Columbia  St..  and  have  sold  bonds  amounting 
to  $8,500  to  the  Walcup  Co.,  of  Cleveland  for 
that  purpose. 

Samuel  L.  Rice  was  low  bidder  for  improv- 
ing Sinton  St.,  from  Front  to  Gallia  in 
Portsmouth,  O.  Mr.  Rice's  bid  was  $5,131 
for  Portsmouth  block  laid  on  a  concrete  base 
with  a  tar  filler.  The  other  bids  received 
were  as  follows :  Kaps  Bros.,  Portsmouth 
block,  $5,363;  Kelley  Bros.,  Pebbles  block, 
$5,264;  S.  Monroe  &  Son.  Portsmouth  block, 
$5,265 ;  J.  A.  Grimes,  Portsmouth  block, 
$5,638. 

Contracts  have  been  awarded  by  the  county 
commissioners  at  Urbana,  O.,  for  graveling 
some  of  the  county's  pikes,  as  follows :  Rose- 
wood and  Craysville  pike,  one  mile  west  from 
Rosewood  to  C.  R.  Caland  for  $545 ;  Urbana 
and  West\ille  pike  one  mile  west  from  the 
east  Mad  River  tow-nship  line,  for  $782 ; 
Woodstock  and  Mechanicsburg  pike  one  mile 
south  from  Woodstock  for  $026;  William 
Craig,  for  graveling  the  Urbana  and  Milford 
pike,  one  mile  west  from  the  Dugan  near 
the  Ludlow  road. 

The  County  Commissioners  at  Cincinnati, 
O.,  have  awarded  the  contract  for  the  im- 
provement of  the  Lawrenceburg  and  Eliza- 
bethtown  pike  to  B.  Niehaus,  for  $18,585. 
Other  contracts  awarded  by  the  commis- 
sioners were  as  follows :  Improvement  of 
Race  Ave.,  in  Green  Township,  N.  Ruebel, 
$4,522 ;  improvement  of  the  Gurley  road. 
Green  township,  N.  Ruebel,  $8,554 ;  improve- 
ment of  South  Ave.,  and  the  Werk  road,  J. 
Nickoson,  $7,750 ;  improvement  of  the  Walton 
Creek  road,  R.   S.  Flynn,  $1,437. 

The  Board  of  Control  of  Dayton,  O.,  upon 
the  recommendation  of  Service  Director  Ely 
awarded  the  contract  for  the  improvement  of 
Katherine  St.,  from  Chapel  Road  to  the  north 
terminus  by  grading  and  graveling  to  Hecker 
&  Kirchner,  for  $1,278. 

Pearl  Ave.,  property  owners,  Lorain,  O., 
are  agitating  a  movement  for  the  paving  of 
that  thoroughfare  from  East  28th  St.,  to  East 
33rd  St. 

The  City  Council  of  Elyria,  O.,  has  decided 
to  pave  the  following  streets :  West  River 
St.,  from  the  undercut  to  Third  St. ;  Tremont 
St.,  from  Chestnut  St.,  to  West  Ave. ;  and 
Chapel  St.,  from  Broad  to  Second  Sts.  The 
council  also  decided  to  pave  Broad  St.,  from 
the  Toplifif  Hotel  to  East  Ave.,  and  to  repair 
the  pavement  from  East  Ave.,  to  the  East 
Broad  St.  bridge,  also  west  from  the  Top- 
lifif Hotel  to  West  Ave. 

A  bond  ordinance  authorizing  the  issuance 
of  bonds  to  the  amount  of  $.33,.500  for 
the  purpose  of  paying  the  city's  portion  of 
the  cost  of  the  improvement  of  Ellen  Ave., 
between  University  .-Vve.,  and  Stetson  St. ; 
Jail  alley,  between  Main  and  Sycamore  St., 
and    Elmore    St..   between    Calhoun    St.,     and 


Spring   tirove   Ave.,   has   been   passed   by   the 
city  council  of  Cincinnati,  O. 

The  City  Council  of  Columbus,  O.,  will 
draw-  up  a  new  ordinance,  annuling  the  ex- 
isting $70,000  contract  for  the  improvement 
of  North  High  St.,  from  5th  Ave.,  to  Do'dd- 
ridge  St.  The  contract  was  originally  given 
to  the  .Andrews  Asphalt  Co..  of  Hamilton,  O., 
on  .Aug.  30.  The  work  will  be  re-advertised 
and  awarded  this  year. 

The  Caledonia  and  Martel  pike  improvement 
tt-as  ■  sold  by  the  county  commissioners  at 
Marion,  O.,  to  Oberlander  &  Oberlandcr,  for 
the  crushed  stone  at  $4,750  and  the  Carba-Via 
Co.,  for  the  tar  binder  at  $3,976.  The  pike 
will  be  improved  from  Slick's  corners  to  the 
Caledonia  corporation  line,  a  distance  of  three 
miles.  The  improvement  will  be  of  tar  mac- 
adam. 

Oregon. 

Petitions  have  been  circulated  in  Portland, 
Ore.,  for  the  paving  of  Lombard  St.,  between 
Glenn  and  .-Mbina  .\ves.  Petitions  have 
been  signed  for  the  improvement  of  Albina 
.\ves.,  between  Lombard  St.,  and  Killings- 
worth  Ave. 

The  City  Council  of  Baker  City,  Ore.,  has 
accepted  the  bid  of  Warren  Construction  Co., 
of  $2.25  per  sq.  yd.  for  bithulithic  paving  on 
Bridge,  Auburn,  Resort,  North  Main  and 
Second  Sts. 

Advices  from  Wenatchee,  Ore.,  state  that 
State  road  No.  7  has  been  located  by  State 
Highway  Commissioner  Bowlby.  The  road 
will  run  from  Wenatchee  down  the  Colum- 
bia River  to  the  Colockum  creek  and  along 
the  Colockum  over  the  mountains  to  Ellens- 
burg. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon.  Oct.  27, 
by  County  Controller  R.  J,  Cunningham, 
Pittsburgh.  Pa.,  for  the  improvement  of  the 
following  highways  in  Allegheny  County: 
.\rdmore  Road  from  Wilkinsburg  borough 
along  the  line  of  the  Ardmore  St.  Ry.  Co., 
through  and  along  properties  of  John  Mc- 
Kelvey,  Sweeney  heirs.  East  Wilkinsburg  Im- 
provement Co.,  and  the  Westinghouse  Elec- 
tric Manufacturing  Co.,  to  North  Braddock 
borough  line,  a  distance  of  2^/2  miles,  more  or 
less.  Guys  Run  road :  From  a  point  on  the 
improved  Freeport  road,  at  property  of  P. 
G.  Kountz  estate,  thence  through  and  along 
lands  of  P.  G.  Kountz  estate,  A.  H.  Seiffer, 
George  Bowman,  H.  E.  Sarver  and  others  to 
a  point  on  said  Guys  Run  road,  near  property 
of  George  or  Edward  Bowman,  a  distance 
of  1.4  miles,  more  or  less. 

The  Borough  Council  of  Punxsutawney,  Pa., 
has  passed  an  ordinance  providing  for  the 
paving  and  curbing  of  Penn  St..  from  Mahon- 
ing to  Penn  to  South  Gilpin  St. ;  South  Jef- 
ferson St.,  from  Penn  St..  to  Liberty  St. ; 
Cranberry  Alley  from  Findley  St.,  to  Gilpin 
St.,  and  the  lower  end  of  Cherry  St.,  from 
North  Findley  St. 

The  Paving  Committee  of  the  City  Council 
of  Butler,  Pa.,  has  awarded  two  contracts 
for  street  paving.  The  contract  for  the  pav- 
ing of  Sleppy  St.,  being  awarded  to  Tony 
Morelli,  and  the  East  Penn  St.  paving  to  John 
Schafifner. 

The  Board  of  Public  Works  of  Altoona, 
Pa.,  has  changed  the  specifications  for  paving 
operations  in  the  city.  The  board  has  de- 
cided to  adopt  the  "batch"  system  of  mixing. 

Frank  H.  Craven  has  presented  an  ordin- 
ance to  the  city  council  of  Philadelphia  call- 
ing for  the  paving  of  the  following :  West 
Philadelphia  thoroughfares  —  Girard  Ave., 
from  Lancaster  Aves.  to  the  bridge  over  the 
Pennsylvania  R.  R.  tracks  at  Belmont  Ave. ;' 
Girard  Ave.  from  Parkside  .\ve.  to  the  '.vest 
end  of  the  Girard  Ave.  bridge  over  the 
Schuykill  River  and  52nd  St.,  from  Warren 
St.  to  Parkside  Ave. 

W.  C.  McCormick  of  L^niontown,  Pa.,  has 
been  awarded  the  contract  for  the  improve- 
ment of  that  part  of  the  National  pike  that 
lies  between  the  Girard  hotel  and  the  bor- 
ough line,  in  the  vicinity  of  Brownsville.  This 
stretch   of   road    is    1.076    ft.   long. 


Tennessee. 

The  City  Commissioners  of  Memphis, 
Tenn.,  awarded  the  contract  for  paving  Mc- 
Lemore  Ave.,  from  Mississippi  Blvd.,  to  Ray- 
burn  Blvd.,  with  asphalt  to  the  Barber  As- 
phalt Co.,  of  Chicago.  The  contract  was 
immediately  sublet  to  the  Memphis  Asphalt 
Co. 

Texas. 

.Ml  bids  for  the  repaving  of  Main  St.,  from 
Ervay  to  Central  Ave.,  in  Dallas,  Tex.,  were 
rejected  by  the  board  of  municipal  commis- 
sioners on  Oct.  5.  New  bids  on  slightly 
changed  specifications,  for  vitrified  brick, 
wooden  blocks,  asphaltic  concrete,  bitulithic 
and  rock  asplialt  will  be  sought. 

Street  Conmnissioner  Maddox  of  Houston, 
Tex.,  has  asked  for  an  appropriation  of  $304,- 
100  for  repairs  to  city  streets,  bridges  and  cul- 
verts, engineering  expenses  incidental  to  the 
paving  of  .streets  and  laying  of  water  and 
sewer  mains. 

The  City  Commissioners  of  Port  Lavaca, 
Tex.,  have  instructed  Engineer  T.  H.  Cle- 
ment to  make  a  survey  and  take  levels  of  a 
number  of  streets  for  improvements  pe- 
titioned  for. 

The  following  bids  were  recently  received 
by  the  Board  of  Local  Improvements  of  Dal- 
las, Te.x.,  for  the  permanent  paving  of  Pearl 
St.,  from  Live  Oak  to  Ross :  John  C.  Under- 
wood, for  4-in.  creosoted  pine  blocks,  $3.29 
per  sq.  yd.,  without  maintenance;  foundation 
of  5-in.  gravel,  concrete,  cushion  of  sand  and 
filler  of  asphalt  $3.45  with  5-ycar  mainten- 
ance; for  3%-in.  block  $3.08  per  sq.  yd., 
without  maintenance ;  $3.25  for  5-year  main- 
tenance. D.  J.  Grigsby,  vitrified  blocks,  $2.75 
per  sq.  yd.;  creosoted  4-in.  blocks  of  wood, 
$3.39,  and  for  3'^-in..  $3.14,  all  without  main- 
tenance. Texas  Bithulithic  Co.,  vitrified 
block,  $2.75,  without  maintenance ;  $2.85  for 
5-year  maintenance ;  creosoted  wooden  blocks, 
4-in.,  $3.37,  without  maintenance ;  $3.50  for  5 
years,  3i/2-in.  blocks,  $3.34  without  mainten- 
ance, $3.35  for  5  years ;  for  bithulithic,  with- 
out maintenance ;  $2.22  for  Jacksboro  surface 
rock,  $2..36  for  .'Vrkansas  Trap  Rock,  and  $2.41 
for  Llano  granite  with  5-year  maiiUenance, 
the  respective  rates  are  $2.30,  $2.44  and 
$2.49. 

The  Board  of  Municipal  Commissioners  of 
Dallas,  Tex.,  has  adopted  resolutions  calling 
for  bids  upon  specifications  for  the  paving  of 
Holmes  St.,  between  Grand  .Vve.  and  Penn- 
sylvania, and  .of  Grand  Ave.,  between  Holmes 
and  Ervay  Sts.  Brick,  asphalt,  bithulithic, 
wooden  blocks  and  asphaltic  concrete  are  the 
materials  upon   which  bids  are  called    for. " 

The  issue  for  $25,000  bonds  for  the  First 
Justice's  precinct  in  Austin  County,  Bellville, 
Tex.,  was  carried  by  a  large  majority. 

The  Ellis  County  Commissioners,  Waxa- 
hachie,  Tex.,  propose  to  construct  200  miles 
of  graveled  roads  by  a  bond  issue  of  $-550,- 
000.  recently  approved  by  the  attorney  gen- 
eral. 

Utah. 

James  Wood  of  Murray,  Utah,  has  been 
awarded  the  contract  by  the  city  of  Mid  vale, 
L'tah,  for  the  construction  of  paved  side- 
walks to  the  amount  of  about  $5,000. 

Washington. 

The  County  Commissioners  at  Bellinghani, 
Wash.,  have  signed  an  authorization  to  the 
state  highway  commission  to  survey  and  build 
state  road  No.  0,  which  will  be  a  boulevard 
from  Blaine  to  the  Skagit  County  line. 

The  Board  of  Public  Works  of  Spokane, 
Wash,,  has  rejected  all  bids  for  paving  7th 
Ave.,  from  Bernard  St.  to  Howard  St.,  with 
concrete ;  5th  Ave.,  Howard  St.  to  Monroe 
St.,  with  asphalt,  and  Hamilton  St..  from  S. 
F.  &  N.  tracks  to  DeSmet  .Vve..  with  asphalt. 
The  bids  were  rejected  owing  to  the  lateness 
of  the  season  and  the  high  price  of  crmrnt. 

Wisconsin. 

^Bids  will  be  received  until  ll'  ;:J0  a.  m., 
Oct.  2 1  St,  by  Department  of  Public  Works, 
Milwaukee.    Wi-..    tnr    the     improvement     of 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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streets  by  grading  and  macadamizing  roads  in 
14th,  17th  and  21st  Wards.  H.  E.  Briggs  is 
Commissioner  of  Public  Works. 

^•Bids  will  be  received  until  10 :30  a.  m., 
Oct.  21st,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  improving  streets  in 
14th,  17th  and  21st  Wards,  by  constructing  ce- 
ment sidewalks.  H.  E.  Briggs  is  Commis- 
sioner of   Public  Works. 

•{•Bids  will  be  received  until  10 :30  a.  m.  by 
the  Department  of  Public  Works,  Milwaukee, 


Wis.,  for  furnishing  all  the  material  and  la- 
bor for  the  grading  and  paving  with  stone  the 
alley  running  northeasterly  and  southwesterly 
through  block  3,  Martin's  subdivision  in  the 
11th  Ward  H.  E.  Briggs  is  Commissioner  of 
Public  Works. 

No  bids  were  received  Oct.  3  by  the  board 
of  public  works  of  Superior,  Wis.,  for  the 
paving  with  plain  macadam  of  Main  St.,  to 
Connors   Point. 

John    O.   Jones,   of   Racine,    Wis.,   was   low 


bidder  of  the  bids  opened  in  Kenosha  for  the 
work  of  paving  a  mile  of  street.  Mr.  Jones' 
bid   amounted  to   about  $40,000. 

Canada. 

The  City  Council  of  St.  Thomas,  Ont.,  pro- 
poses to  pave  the  following  streets  next  year: 
West  Broad  St.,  hill,  Tremont  St.,  Chapel  St., 
and  West  River  St.,  from  the  undercut  to  3rd 
St.  The  improvements  prior  to  paving,  such 
as  making  tills,  establishing  sewer  connec- 
tions, etc.,  must  be  made  this   fall. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

The  North  Birmingham  water  and  light 
plants,  North  Birmingham.  Ala.,  is  to  under- 
go extensive  improvements,  according  to  ad- 
vices from  that  city.  The  committee  ap- 
pointed by  the  city  council  has  recommended 
improvements  to  cost  $.38,575.  as  follows : 
Reservoirs,  old  and  new,  $4,670;  Filter,  $18,- 
000;  Sloss  quarry  water,  $6,050;  pump,  $2,.500; 
compressor,  $3,500 ;  generator  and  switch 
board.  $950;  arc  transformer  and  switch 
board,  $645;  fire  plug  valves,  $860;  valve 
boxes,  $600;   line   rebuilding,   $800. 

Resolutions  urging  that  necessary  steps  be 
taken  at  once  for  a  municipal  water  plant  for 
Greater  Birmingham  were  drafted  and 
adopted  at  the  monthly  meeting  of  the 
Birmingham  board  of  trade.  Roy  McCullogh 
is  secretary  of  the  board. 

California. 

•J«Bids  will  be  received  until  11  a.  m.,  No- 
vember 2,  by  Board  of  Public  Works,  Oak- 
land, Cal.,  for  furnishing  necessary  labor  and 
materials  for  the  construction  of  a  sewer  in 
14th  Ave.  and  Bruce  St.  from  East  24th  St. 
to  East  .38th   St.     James  W.  Nelson  is  Sec'y.  ■ 

•J»Town  Engineer  Fisher  of  East  San  Jose. 
Cal.,  has  submitted  to  the  board  of  trustees 
plans  and  specifications  pertaining  to  the  sewer 
to  be  built  on  Chace  Ave.,  from  Lendrum 
Ave.,  to  McKee  road.  The  plans  were 
adopted  and  Clerk  Charles  O.  Russell  in- 
structed to  advertise  for  bids  to  be  received 
Oct.  25. 

George  F.  Kemaghan,  water  commissioner, 
Pasadena,  Cal.,  has  had  plans  prepared  for 
the  development  of  6,500  miner's  inches  of 
water  in  the  water  shed  back  of  Pasadena. 
The  plan  embraces  taking  over  the  Tejunga 
watershed,  from  which  Los  Angeles  at  pres- 
ent gets  much  of  its  water  supply.  The  water 
will  be  conveyed  to  the  north  of  Pasadena  at 
an  elevation  of  1,500  ft.  by  means  of  a  con- 
duit of  a  total  length  of  15%  miles.  From  this 
point  the  water  will  be  at  an  elevation  to 
command  Pasadena,  Altadena,  South  Pasa- 
dena, Alhanibra,  Sierra  Madre,  Monrovia, 
Glendor,  Azusa,  Covina,  Claremont,  Lords- 
burg,  Pomona,  Ontario,  Eagle  Rock,  and  the 
territory   surrounding   these   towns. 

The  city  council  of  Stockton,  Cal.,  has 
closed  a  deal  for  the  purchase  of  200  acres  of 
land  to  be  used  for  the  disposal  of  city  sew- 
age. 

The  town  of  Sonoma,  Cal.,  is  about  to  be- 
gin the  installation  of  its  $20,000  sewer  sys- 
tem. Bonds  have  been  voted  and  preliminary 
plans  have  been  adopted. 

The  citizens  of  Corning,  Cal.,  on  Oct.  4 
voted  in  favor  of  the  proposition  of  installing 
sewerage  and  water  systems. 

The  city  council  of  Long  Beach,  Cal.,  has 
passed  an  ordinance  declaring  intention  to  put 
in  sewers  in  the  eastern  end  of  the  city,  drain- 
ing Alamitos  Ave.,  and  all  streets  west  to  a 
point  where  sewers  are  already  in.  The  sew- 
ers are  to  extend  as  far  north  as  Eighth  St., 
from  Second  St. 

Members  of  the  board  of  trustees  of 
Healdsburg,  Cal.,  and  representatives  of  the 
Chamber  of  Commerce  have  made  a  tour  of 
the  septic  tank  systems  which  have  been  con- 
structed in  St.  Helena,  Soldiers'  Home  and 
Napa  County  Infirmary  to  obtain  information 


relative  to  the  construction  of  the  same  kind 
of  a  system  in  Healdsburg. 

The  city  board  of  trustees  of  Sacramento, 
Cal.,  passed  ordinances  calling  elections  to 
vote  for  or  against  bonding  the  city  for  $666,- 
000  for  a  municipal  filtration  plant,  and  for 
$75,000  to  be  used  to  purchase  a  right  of  way 
at  the  mouth  of  the  Sacramento  river,  so  that 
the  stream  at  that  point  might  be  widened  to 
give  increased  flow  and  lower  the  flood  plane. 

Colorado. 

The  Crystal  Creek  Water  Co..  has  been  or- 
ganized at  Mancos,  Colo.  The  incorporators 
are  J.  R.  Paterson,  J.  W.  Osbin,  A.  F.  Hall- 
ford. 

The  city  of  Rocky  Ford,  Colo.,  has  let  a 
contract  for  drilling  another  artesian  well  on 
the  edge  of  the  town  to  C.  H.  McVey.  It  is 
estimated  the  well  will  reach  a  depth  of  900 
ft.  and  will  cost  between  $2,000  and  $3,000. 

Georgia. 

^Bids  will  be  received  until  7  :.30  p.  m., 
November  1,  by  O.  R.  Bennett.  City  Clerk, 
Eastman,  Ga.,  for  the  construction  of  appro.xi- 
mately  9  miles  of  8  to  r2-in.  sewer,  terra 
cotta  pipe,  with  necessary  manholes  and  flush 
tanks.  Plans  are  on  file  at  the  Council  Cham- 
ber, Eastman,  and  at  the  oflice  of  Arthur  Pew, 
619  Temple  Court  Bldg.,  Atlanta,  Ga.,  Con- 
sulting Engineer. 

The  town  of  Kirkwood,  a  suburb  of  .'Atlanta, 
Ga.,  has  voted  the  issuance  of  bonds  in  the 
sum  of  $60,000  for  the  installation  of  sewers 
and  water  mains  for  the  town. 

Idaho. 

The  city  of  Pocatello.  Ida.,  has  sold  bonds 
to  the  amount  of  $164,788  for  the  construction 
of  a  modern  system  of  storm  and  sanitary 
sewerage. 

Illinois. 

^•Bids  will  be  received  until  8  p.  m.,  Oct. 
20,  by  Board  of  Local  Improvements,  Alvah 
I.  Rogers,  Secy.,  Waukegan,  111.,  for  the  fol- 
lowing improvements  :  Doc.  No.  377 — A  sys- 
tem of  sewers  in  Sheridan  Road  and  other 
streets,  estimated  cost  about  $19,500.  Doc. 
No.  382 — Water  supply  pipe  in  First  St.  Doc. 
No.  383 — Water  supply  pipe  in  Maple  Ave. 
Doc.   No.  384 — Sewer   in    Philadelphia   Ave. 

^Bids  will  be  received  until  2  p.  m.,  Novem- 
ber 11,  by  Commissioners  of  the  Eldred  Drain- 
age and  Levee  District,  Carrollton,  111.,  for 
brick  building  for  pumping  plant  which  they 
are  erecting  and  frame  dwelling  for  engineer. 
Leroy  McFarlan.  Jr.,  is  Secy.  Harman  En- 
gineering Co.,  120  Fredonio  Ave.,  Peoria,  111., 
Engineers. 

Following  low  bids  were  opened  Oct.  10, 
by  the  Board  of  Local  Improvements,  Chas. 
A,  V.  Standish,  Secy.,  Chicago,  111.,  for  con- 
structing house  drains  in  the  following 
streets :  Hollywood  Ave.,  Southport  Ave., 
Clark  St.,  Malachy  Murphy,  5315  Wabash 
Ave.,  Chicago,  at  $0.22  per  ft.;  Michael  Do- 
ran,  4(512  Emerald  Ave.,  Chicago,  Kedzie 
Ave.,  26th  St.,  39th  St.,  at  $0.45  per  ft. ;  Simon 
Ryan,  2927  Congress  St.,  Chicago,  Medill 
Ave..  Kimball  Ave.,  Central  Park  Ave.,  $0.27 
per  ft. ;  Carmino  Roberts,  E.  7.5th  St.,  Stony 
Island  to  Paxton  Ave..  $0.53%  per  ft.;  Simon 
Ryan,  Dauphin  Ave.,  E.  87th  St.,  E.  92d  St, 
$0.26  per  ft. ;  E.  87th  St.,  St.  Lawrence  .\ve., 
to  Dauphin,  $0.28  per  ft. :  E.  87th  PI.,  St   Law- 


rence to  Dauphin,  $0.27  per  ft.;  E.  88th  St., 
St.  Lawrence  to  Dauphin,  $0.27  per  ft. ;  E. 
88th  PI.,  St.  Lawrence  to  Dauphin,  $0.27  per 
ft. ;  E.  89th  St.,  St.  Lawrence  to  Dauphin, 
$0.38  per  ft.;  E.  89th  PI.,  St.  Lawrence  to 
Dauphin.  $0.27  per  ft.;  E.  90th  St.,  St.  Law- 
rence to  Dauphin,  $0.27  per  ft.;  E.  90th  PI., 
St.  Lawrence  to  Dauphin,  $0.28  per  ft.;  E. 
91st  St.,  St.  Lawrence  to  Dauphin,  $0.27  per 
ft, ;  E.  91st  PI.,  St.  Lawrence  to  Dauphin, 
$0,25  per  ft,;  E.  92d  St.,  St.  Lawrence  to 
Dauphin,  $0.26  per  ft,;  E.  92d  PI.,  St.  Law- 
rence to  Cottage  Grove  Ave,,  $0.27  per  ft. ;  E. 
93rd  St.,  St.  Lawrence  to  Cottage  Grove  Ave., 
$0.30  per  ft. ;  Lyon  Ave.,  E.  93rd  St.,  Cottage 
Grove  Ave.,  $0.32  per  ft. ;  Evans  Ave.,  E.  93rd 
St..  Lyon   Ave.,   $0.30  per   ft. 

The  city  of  Macomb,  111.,  recently  awarded 
the  contract  for  setting  boilers  at  the  new 
waterworks  to  Robert  E.  Johnson  of  that 
city  for  $1,150. 

The  village  of  Kingston,  111.,  has  voted  the 
issuance  of  bonds  to  the  amount  of  $4,000  for 
the  installation  of  a  waterworks  system.  The 
village  will  get  its  water  from  the  Stewart 
place  south  of  town  where  there  is  a  6-in. 
well. 

The  town  council  of  Herrin,  111,,  has  pur- 
chased a  site  for  the  new  reservoir  to  be  con- 
structed. City  Engineer  Adams  has  designed 
a  basin  which  when  completed  as  he  has 
planned  will  impound  50,000,000  gals. 

The  board  of  local  improvements  of  Prince- 
ton, 111,,  has  created  a  sewer  district  at  the 
north  end  of  the  town  in  the  vicinity  of  the 
Douglas    school. 

The  village  board  of  Catlin,  111,,  has 
awarded  the  contract  for  the  new  storm  and 
sanitary  sewer  for  $2,700.  The  profile  calls 
for  the  construction  of  a  sewer  from  the 
Pratt  Hill  south  of  the  village,  down  San- 
dusky St..  to  the  Jones  branch,  north  of 
town,  a  distance  of  almost  a  mile. 

N.  F.  Townsell  of  Streator,  111.,  has  been 
awarded  the  contract  by  the  village  of  Depue, 
111.,  for  sinking  an  artesian  well  at  that  place 
to  a  depth  of  approximately  1,.300  ft.,  for  $2.15 
per  lin.  ft.  The  pipe  is  to  be  furnished  to 
complete  the  same  for  the  sum  of  $1,198. 
Bids  were  opened  Oct.  7. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Oc- 
tober 21,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  construction  of  local  sew- 
ers in  and  along  the  alley  north  of  Lincoln 
St..  from  second  allev  west  of  Leonard  St., 
to  a  point  977  ft.  west.' 

^Bids  will  be  received  until  10  a.  m.,  Oc- 
tober 21,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  construction  of  local  sew- 
ers in  and  along  Euclid  Ave.,  from  Michigan 
St.  to  a  point  1,130  ft.  north  thereof. 

^Bids  will  be  received  until  10  a.  m.,  Oc- 
tober 21,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,  for  the  construction  of  local  sew- 
ers in  and  along  alley  west  of  West  St.,  from 
McCarty  St.  to  Wyoming  St. 

The  contract  for  the  construction  of  a  sew- 
er, 320  ft.  long,  on  Sixth  St.,  from  the  sewer 
on  Cherry  St.,  in  Evansville,  Ind.,  has  been 
awarded   to    Ben.    Newman   &   Co. 

Work  has  been  begun  by  City  Engineer 
Freel  of  New  Castle,  Ind..  on  the  plat  and 
profile  for  the  sewer  which  will  enclose  the 
Bowerv  Brook.     The  sewer  will  be  about  56- 
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in.  at  the  largest  point,  and  the  drainage  can- 
al, to  be  constructed,  will  be  about  two  miles 
long. 

R.  L,  Sackett  of  the  Purdue  University,  La- 
fayette, Ind.,  has  been  secured  by  the  city  of 
Kokomo,  Ind.,  to  give  practical  suggestions 
relative  to  the  establishment  of  a  complete 
and   uniform   system   of   sanitary  sewage. 

Iowa. 

•J*Bids  will  be  received  until  9  a.  m.,  Oct. 
24,  by  Neal  Jones,  City  Clerk  Des  Moines, 
la.,  for  the  construction  of  a  12-in.  No.  1, 
vitrified  clay  pipe  sewer  on  East  13th  St.,  from 
the  present  sewer  on  Guthrie  Ave.  to  a  point 
640   ft.  north. 

•I"Bids  will  be  received  until  8  p.  m.,  Oct. 
20,  by  Otto  P.  Geiger,  City  Recorder,  Du- 
buque, la.,  for  the  construction  of  a  30-in. 
tile  pipe  storm  sewer  in  27th  St.  and  Couler 
Ave.  for  the  Bee  Branch  sewer  in  Washing- 
ton and  27th  St.  west  of  Couler  Ave.  thence 
east  to  Diagonal  St.  including  necessary  man- 
holes, catch  basins  and  inlets.  The  work  in- 
cludes, according  to  the  engineers  estimate, 
appro.ximately  1,170  ft.  30-in.  tile  pipe,  75  ft. 
of  16-in.  tile  pipe;  110  ft.  of  12-in.  tile  pipe, 
3  manholes,  8  catch  basins  and  2  inlets. 

^•Bids  will  be  received  until  3  p.  m.,  Octo- 
ber 25,  by  Irwin  Aikin,  Town  Clerk,  West 
Liberty,  la.,  for  the  construction  of  the  fol- 
lowing sewers ;  955  ft.  18-in.  vitrified  pipe ; 
5,680  ft.  of  15-in.  vitrified  pipe;  200  ft.  of 
16-in.  cast  iron  pipe;  1,640  ft.  of  12-in.  vitri- 
fied pipe  ;  3,000  ft.  of  10-in.  vitrified  pipe  ;  18,000 
ft.  of  8-in.  vitrified  pipe ;  69  manholes ;  .20 
Flushtanks ;  1  septic  tank,  2  sand  filters;  1 
bulkhead.  Iowa  Engineering  Co.,  Clinton,  la.. 
Engineers. 

The  Ottumwa,  la.,  city  council  has  decided 
to  purchase  the  plant  of  the  waterworks  in 
that  city  and  operate  the  plant  in  the  future 
under  municipal  ownership.  The  considera- 
tion   is   $280,000. 

Mayor  D.  L.  Murrow  of  Corydon,  la.,  has 
received  from  the  Iowa  Engineering  Co.,  of 
Clinton,  la.,  the  plans  and  specifications  for 
the  complete  sewer  system  for  the  city.  The 
city  is  also  selling  bonds  for  the  construction 
of  the  sewer  system  and  the  waterworks. 

The  board  of  public  works  of  Davenport, 
la.,  has  received  the  following  bids  for  the 
construction  of  a  sewer  in  West  10th  St.,  be- 
tween Hilltop  Ave.,  and  the  lateral  sewer  in 
Warren  St.  The  Independent  Construction 
Co.,  81c  per  lin.  ft..  Glaspell  &  Huhbell,  83c 
per  cu.  ft,  and  Hydraulic  Concrete  Construc- 
tion Co.,  69c  per  lin.  ft.  The  board  will  rec- 
ommend to  the  city  council  that  the  contract 
for  the  work  be  awarded  to  the  latter  com- 
pany. 

City  and  Civil  Engineer  R.  C.  Hart  of 
Clinton,  la.,  is  preparing  plans,  specifications 
and  an  estimate  of  cost  of  the  outlet  for  the 
new  sanitary  sewer  system  at  Belle  Plaine. 
la.  The  sewer  plans  have  been  made  and  the 
estimated  cost  is  about  $40,000. 

The  contract  for  the  construction  work  on 
the  new  sewerage  disposal  plant  of  Hampton, 
la.,  has  been  let  to  J.  T.  McCormick  of  Fort 
Dodge  for  $4,500.  Plans  and  specifications 
have  been  prepared  by  M.  Tschirgi  of  Du- 
buque, la. 

Kansas. 

Prof.  W.  C.  Hoad  of  the  state  university 
and  sanitary  engineer  for  the  state  board  of 
health,  Topeka,  Kan.,  is  making  a  final  report 
of  the  sewage  proposition  for  the  southeast 
part  of  Parsons,  Kan.  It  is  now  proposed  to 
carry  the  sewage  to  Big  Labette  creek,  south- 
east of  the  city  limits,  about  two  miles  and 
a  half,  where  the  septic  tank  will  be  con- 
structed. The  system,  it  is  estimated,  will 
cost  about  $50,000. 

City  Commissioner  of  Streets  and  Public 
Improvements,  W.  G.  Tandy  of  Topeka,  Kan., 
is  planning  the  construction  of  a  new  5  ft. 
sewer  to  handle  the  sewerage  of  the  entire 
western  portion  of  the  city,  and  to  replace  the 
main  now  in  use  at  an  estimated  cost  of  $30,- 
000. 

Louisiana. 

The  Police  Jury  of  La  Salle  Parish,  Jena, 
La.,  contemplates  providing  water  and  sewer 


pipes  for  the  new  Courthouse  and  jail.  A  con- 
tract was  entered  into  with  C.  W.  Stewart  to 
install  the  water  works  plant  back  of  the  jail 
on  the  north  side  of  the  Courthouse  square. 
The  sewerage  pipe  will  be  extended  11,000  ft. 
to  the  banks  of  Homps  Creek.  The  plant  and 
sewerage  pipe  will  cost  $1,582.  Henry  E. 
Hardtner  is  President  of  the  Jury. 

Maryland. 

Mayor  George  Edward  Schell  of  Frederick, 
Md.,  favors  the  building  of  a  new  reservoir 
with  a  capacity  of  8,000,000  or  10,000,000  gals., 
to  prevent  shortage  of  water  in  the  dry  sea- 
son. 

Michigan. 

4«Bids  will  be  received  until  2  :30  p.  m.,  Oct. 
27,  by  Board  of  Trustees,  Caro,  Mich.,  for  the 
materials  and  construction  of  sewers.  The 
work  will  include  approximately  10,055  lin. 
ft.  of  8-10-12-15-in.  sewer  with  necessary 
manholes  and  flush  tanks.  Jos.  Walton  is 
Clerk.  Riggs  &  Sherman  Co.,  613  Nasby  St., 
Toledo,  O.,  Consulting  Engineer. 

Langley  &  Jeynes  of  Detroit,  Mich.,  were 
the  lowest  bidders  on  the  stretch  of  the  Fair- 
view  sewer  from  Fairview  Ave.,  to  Connor's 
Creek  in  Detroit;  their  bid  being  $59,469  for 
3,466  ft. 

The  councils  of  Grosse  Pointe  Park  and 
Grosse  Point,  Mich.,  are  considering  the  prop- 
osition of  combining  the  municipalities  to 
build  a  trunk  sewer  to  empty  into  the  De- 
troit sewers.  Robert  Trombly  is  President  of 
the  village  council  of  Grosse  Pointe  Park. 

Minnesota. 

The  water,  light  and  power  commission  of 
Chisholm,.  Minn.,  has  awarded  the  contract 
for  erecting  the  piers  under  the  new  settling 
basins  in  connection  with  the  city's  water  sup- 
ply to  Joseph  Cummings  for  $3,118. 

E.  Boulett  of  Virginia  has  been  awarded 
the  contract  for  putting  in  sewerage  and  water 
mains  for  Marble,  Minn.,  the  contract  to  be 
finished  by  Jan.   1.   1911. 

City  Engineer  Bowman  of  Gilbert,  Minn., 
has  submitted  his  plans  to  the  village  coun- 
cil for  the  proposed  sewer  system.  The  plans 
will  be  submitted  to  the  state  board  of  health 
for  approval. 

The  board  of  public  works  of  Duluth,  Minn., 
has  awarded  contracts  for  11  sanitary  sewer 
jobs,  which  will  cost  about  $10,000,  as  fol- 
lows :  Eighth  alleys  between  Ninth  and 
Eleventh  Aves.  east,  Erick  Norquist  &  Co., 
$1,166 ;  Sixty-first  alley  between  Polk  and 
Sherburne  Sts.,  Pastoret-Lawrence  Co.,  $2,056; 
Wvoming  St.  between  Fifty-fourth  and  Six- 
tieth Ave.  east.  Gust  Hiner,  $1,090;  Juniata 
St.  between  Fiftv-fourth  and  Sixtieth  Ave., 
E.  Engle,  $1,168 ;  Restormel  alley  and  .Atlantic 
Ave.,  E.  Engle,  $1,132;  Princeton  Ave.,  be- 
tween Oxford  and  St.  Andrews  Sts,  J.  E. 
Johnson,  $1,5-30;  Wicklow  alley  and  Michigan 
Ave.,  J.  D.  O'Connell,  $495;  G'lenwood  St.  be- 
tween Fifty-fourth  and  Fifty-eighth  .\ves., 
Johnson  &  Johnson,  $844;  Glenwood  alley  be- 
tween Fifty-seventh  and  Si.xtieth  Aves,  E. 
Engle,  $735 ;  Restormel  St..  with  outlet  in  Sec- 
ond St.,  G.  Hiner,  $1,704;  Regent  St.  between 
Fortieth  and  Forty-second  Aves.,  Pastoret- 
Lawrence  Co.,  $1,407. 

Mississippi. 

A  resolution  has  been  introduced  in  the  city 
council  of  Bay  St.  Louis,  Miss.,  recommend- 
ing the  issuance  of  bonds  in  the  sum  of 
$75,000  for  sewerage,  drainage,  streets  and 
electric   lights. 

W.  G.  Kirkpatrick,  waterworks  expert  of 
Jackson,  Miss.,  is  preparing  an  additional  re- 
port showing  how  the  city  of  Chattanooga, 
Tenn.,  can  construct  the  proposed  municipal 
waterworks  plant  within  the  amount  of  the 
bond  issue  of  $900,000  which  was  m-ide  for 
the  purpose. 

Missouri. 

The  citizens  of  Shelbina,  Mo.,  are  agitating 
the    installation    of    a    sewerage    system. 

New  Jersey. 

The  lowest  bid  for  the  construction  of  a 
pumping  station  to  be  added  to  the  sewage 
disposal    system    in    Plainfield,     N.     J.,     were 


•James  A.  Christie  and  Miele  &  Bruno,  of 
Newark.  The  council  passed  a  resolution  or- 
dering the  issuance  of  $30,000  street  improve- 
ment bonds.  Bids  will  be  received  on  Oct. 
30. 

New  Mexico. 

The  city  council  of  Deming,  N.  Mex.,  has 
decided  that  the  proposition  of  installing  a 
sewer  system  should  be  given  to  a  general 
vote  of  the  people. 

New  York. 

•J«Bids  will  be  received  until  noon,  Oct. 
29th,  by  Martin  E.  McClary,  President  of  the 
Board  of  Managers,  New  York  State  Hospi- 
tal for  Incipient  Tuberculosis,  Raybrook, 
X.  Y.,  for  emoloyes'  building,  including  the 
entire  construction,  heating,  plumbing  and  elec- 
tric work. 

•J"Bids  will  be  received  until  11  a.  m.,  Oct. 
26,  by  Alfred  E.  Steers,  President  of  Borough 
of  Brooklyn,  New  York  City,  for  14  sewer 
construction  contracts,  the  largest  being  No.  1, 
as  follows:  For  furnishing  all  the  labor  and 
materials  required  for  the  construction  of  a 
sewer  in  63rd  St..  from  8th  Ave.  to  10th  Ave., 
and  in  63rd  St.,  from  14th  Ave.  to  13th  Ave., 
and  an  outlet  sewer  in  Fort  Hamilton  Ave., 
both  sides,  from  63rd  St.  to  62d  St.  The  En- 
gineer's preliminary  estimate  of  the  quantities 
is  as  follows:  Thirty  lin.  ft.  of  18-in.  pipe 
sewer,  laid  complete ;  335  lin.  ft.  of  15-in. 
pipe  sewer,  laid  complete,  including  all  inci- 
dentals and  appurtenances ;  2,240  lin.  ft.  of 
12-in.  pipe  sewer,  laid  complete,  including  all 
incidentals  and  appurtenances ;  1,300  lin.  ft. 
of  6-in.  house  connection  drain,  laid  complete, 
including  all  incidentals  and  appurtenances ; 
per  lin.  ft.,  65  cts. ;  30  manholes,  complete, 
with  iron  heads  and  covers,  including  all  in- 
cidentals and  appurtenances;  2  sewer  basins, 
complete,  of  either  standard  design,  with  iron 
pans  or  gratings,  iron  basin  hoods  and  con- 
necting culverts,  including  all  incidentals  and 
appurtenances. 

4*Bids  will  be  received  until  11  a.  m.,  Oct. 
25,  by  Department  of  Public  Works,  Buffalo, 
N.  Y..  for  the  construction  of  a  15  to  12-in. 
tile  dry  weather  sewer  in  Mississippi,  Elk  and 
Ohio  Sts.,  between  Perry  and  Main  Sts.,  in- 
cluding about  1,808  lin.  ft.  sewer;  also  for 
the  construction  of  a  15  to  12-in.  tile  sewer 
in  Norris  St.  between  Hertel  Ave.,  and  North 
end  of  Norris  St.  including  about  1,293  lin. 
ft.  of  sewer.  The  time  allowed  for  comple- 
tion of  the  work  is  100  and  60  days  re- 
spectively.   ■ 

The  Winfield  Taxpayers'  Association,  Winr 
field.  N.  Y.,  has  decided  to  incorporate,  and 
build  a  private  sewer  for  that  village.  Shares 
have  already  been  subscribed  for  to  the 
amount  of  $10,000. 

The  board  of  health  of  Rockville  Centre, 
L.  I.,  contemplates  installing  a  sewerage  sys- 
tem. It  is  estimated  that  the  appro.ximate 
cost  of  installing  a  satisfactory  disposal  plant, 
with  the  necessary  laying  of  pipe,  manholes, 
basins  and  ever>'thing  necessary  in  connection 
therewith,  would  entail  an  expenditure  of 
about  $175,000. 

North  Carolina. 

The  following  bids  were  received  Oct.  14th 
bv  Captain  Earl  I.  Brown,  U.  S.  Engineer, 
Wilmington,  N.  C,  for  about  1,810,000  cu. 
yds.  of  dredging:  Bowers  Southern  Dredging 
Co.,  Galveston,  Tex.,  $7.95,  recommended  for 
acceptance ;  Chas.  Vivian  &  Co.,  Islip,  L.  I., 
N.  Y.,  $11.40;  Coastwise  Dredging  Co.,  Nor- 
folk, Va.,  $9.20;  Atlantic  Gulf  &  Pacific  Co., 
New  York,  N.  Y..  $10.50. 

North  Dakota. 

The  city  council  of  Grand  Forks,  N.  Dak., 
contemplates  deepening  Red  River  in  order  to 
insure  a  better  water  supply  for  the  city.  The 
proposition  if  carried  out  will  result  in  re- 
moving a  sandbar  at  the  source  of  Red  Lake 
River,  The  sandbar  is  about  1,500  ft.  in 
length  and  it  is  estimated  that  it  will  cost 
about  $2,000  to  remove  it. 

Ohio. 

4*Bids  will  be  received  until  noon,  Oct.  22d, 
by  the  Board  of  Trustees,  .Athens  State  Hospi- 
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tal,  O.,  O.  Fordyce,  Secy.,  for  furnishing  and 
installing  two  150  h.  p.  boilers,  ■22-ft.  8  O'' 
standpipe  system  of  steam  and  water  piping, 
also  hydrotherapentic  plant.  Osborne  Engin- 
eering Co.,  Cleveland,  O.,  engineers. 

^•Bids  will  be  received  until  Oct.  25,  at 
noon  by  the  Director  of  Public  Service,  Belle- 
fontaine,  O.,  for  the  construction  of  Section 
1  and  2  of  the  sanitary  sewer  system  of  Belle- 
fontaine,  O.  The  work,  according  to  the 
estimate,  is  as  follows :  Section  1. — 30,701 
lin.  ft.  8-in.  to  24-in.  sewer,  81  monholes  and 
drop  manholes,  13  flush  tanks,  7  6/10  tons  iron 
pipe,  118  cu.  yds.  concrete — together  with  the 
necessary  excavation  and  embankment.  Sec- 
tion 2^6,110  lin.  ft.  8-in.  to  18-in.  pipe,  161 
manholes  and  drop  manholes,  15  flush  tanks, 
9  6/10  tons  iron  pipe,  195  cu.  yds.  concrete — 
together  with  the  necessary  excavation  and 
repaving. 

4*Bids  will  be  received  until  October  25, 
by  Director  of  Public  Service,  Bellefontaine, 
O.,  for  the  construction  of  the  proposed  sew- 
erage system,  estimated  to  cost  $90,000.  Riggs 
&  Sherman   are  Sanitary  Engineers. 

•J-Bids  will  be  received  until  noon,  Oct.  25, 
by  H.  H.  Canfield.  Clerk  of  Cleveland  Heights, 
O.,  309  Beckman  Bldg.,  Cleveland,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  6-in.  water  main  in 
Bluestone  Road  from  the  west  line  of  Noble 
Road  to  the  east  line  of  Cleveland  Heights 
village. 

^•Bids  will  be  received  until  noon,  Novem- 
ber 8,  by  Lewis  Hall,  Clerk  of  Village  of 
Carthage,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  the 
entire  system  of  sanitary  sewers  for  the  vil- 
lage. 

A  petition  is  now  being  circulated  in  New- 
ell, O..  asking  for  a  completion  of  the  sewer 
along  the  lane  between  Harrison  and  Grant, 
from  Fourth  to  Sixth  Sts. 

A  resolution  has  been  introduced  in  the  city 
council  of  Wooster,  O.,  providin.g  for  the 
issuing  of  bonds  in  the  sum  of  $30,000  to 
cover  the  expense  of  installing  the  new  water 
supply  system  at  the  Blomington   reservoir. 

Superintendent  George  Cotter  of  the  water 
department.  Sprin.gfield,  0.,  has  estimated  the 
cost  of  laying  a  force  main  to  give  the  city 
better  water  service  and  protection  at  $20,- 
000. 

The  citizens  of  Dayton,  O..  will  soon  be 
asked  to  vote  the  issuance  of  bonds  in  the 
sum  of  $600,000  for  the  installation  of  the  new 
waterworks  system.  The  estimated  cost  of 
the  system  is  divided  as  follows :  Construc- 
tion. $225,000:  purchase  of  land  for  wells,  res- 
ervoir, right  of  way.  etc..  $80,000:  imnrove- 
ment  of  distribution  system  and  extension  of 
mains.  $2."i0.000,  and  water  towers  and  acces- 
ories,  $45,000. 

Shafor  &  Dill  hive  been  awarded  the  con- 
tract in  Dayton.  O.,  for  the  construction  of 
sanitary  sewers  in  districts  4  and  5  and  6. 
The  firm's  bid  for  sewers  in  4  and  5  was 
$7,570,  and  for  district  6,  $2,121. 

Service  Director  Herbert  of  Canton.  O..  has 
asked  the  city  council  for  several  improve- 
ments, amonc  them  being  the  purchase  of  land 
to  use  for  the  drilling  of  wells  for  the  new 
auxiliary  pumoinn'  station,  to  be  built  under 
the  recent  $125,000  waterworks  apcropriation. 

The  citv  council  of  .'\shtabula,  O.,  has  in- 
structed the  service  department  to  prepare 
plans  and  specificntions  for  the  construction 
of  a  sewer  in  Middle  St. 

The  citv  council  of  Uooer  Sandusky,  O., 
has  awarded  the  contract  for  the  construction 
of  a  sewer  to  P.  Drake  &■  Sons  of  Marion  for 
$3,970. 

The  board  of  control  of  Elyria.  O.,  has  rec- 
ommended to  the  city  council  the  construction 
of  a  sanitarv  sewer  on  Fast  Ave  ,  frfni  De- 
pot St.,  to  Fourth  St. 

Oklahoma. 

City  Engineer  Clouts  of  Muskogee.  Okla.. 
has  completed  the  base  line  survey  for  the 
proposed  intercepting  sewer  to  carry  the  city's 
sanitary  sewage  to  the  .Arkansas  River.  The 
survey  shows  the  distance  from  South  Main 
St.,  along  the  proposed  route  of  the  sewer  to 


the  point  selected  for  it  to  empty  into  the 
river   to   be   approximately   seven    miles. 

The  city  of  Alva,  Okla.,  on  Oct.  4,  awarded 
a  contract  to  Lund,  Keenan  &  McCarthy  of 
Blackwell,  Okla.,  for  waterworks  extensions 
for  an  amount  aggregating  $5,634.  On  Oct.  6 
the  city  awarded  the  Chicago  Bridge  &  Iron 
Works  the  contract  for  furnishing  and  erect- 
ing a  steel  tank  of  300,oii0-gal.  capacity. 
A.  K.  Hubbard  is  city  engineer. 

Assistant  Attorney  General  Moore,  bond 
attorney  -for  the  state  of  Oklahoma  has  ap- 
proved bonds  of  the  city  of  Lawton,  Okla., 
which  were  voted  to  the  amount  of  $280,000. 
Of  the  issue  $200,000  is  for  waterworks.  $40,- 
000  for  waterworks  mains  extension  and  $40,- 
000  for  sewer  extensions. 

Oregon. 

The  city  council  of  Roseville,  Ore.,  has  in- 
structed the  city  clerk  to  advertise  for  bids 
for  the  construction  of  the  sewer  system. 
Bonds  in  the  sum  of  $78,500  have  been  sold 
for  this  purpose. 

Pennsylvania. 

The  borough  council  of  Olypliant,  Pa.,  has 
adopted  the  plans  with  an  approximate  cost 
of  $3,6.38,  for  constructing  the  -South  Valley 
Ave.,  sewer. 

.Assistant  Director  of  Public  Works,  William 
R.  Knight  of  Philadelphia.  Pa.,  has  received 
bids  for  the  construction  of  18  branch  sewers 
in  different  parts  of  the  citv  at  an  estimated 
cost  of  $30,000.  Most  of  the  work  will  be 
done  in   West   Philadelphia. 

The  borough  of  West  View.  .Mlegheny 
County,  Pa.,  rejected  all  bids  received  Oct.  1, 
by  H.  L.  Donaldson,  Secretary  of  the  borough, 
for  the  construction  of  main  sewers  and  dis- 
posal plant.  Trimble  &  Miller.  Fourth  .\ve., 
Pittsburg,   Pa.,  are  Engineers. 

Rhode  Island. 

The  construction  of  a  filtration  plant  at 
Warren.  R.  I.,  to  bring  to  an  end  the  contam- 
ination of  oyster  beds  in  Warren  river  and 
adjoining  sections  of  the  bay  has  been  urged 
by  the  Warren  town  council. 

South  Carolina. 

^Bids  will  be  received  by  Building  Com- 
mittee. Y.  M.  C.  A.,  Greenville,  S.  C,  until 
noon,  Oct.  30th,  for  the  construction  of  a  new 
Association  building  at  Greenville.  F.  F. 
Capers  is  chairman  of  the  committee.  Wilson 
&  Sompayrae,  Columbia.  S.  C.  are  architects. 

The  city  council  of  Sumter.  S.  C  has  ac- 
cepted the  bid  of  Bcrghaus  &  Mofifatt  of  $10,- 
630  for  the  construction  of  a  sewer  system. 
The  contract  has  been  awarded  on  conditions 
that  the   septic   tank  be  built   separately. 

.\n  agitation  is  on  foot  in  Greer,  S.  C.  for 
the   installation   of   a   waterworks   plant. 

South  Dakota. 

The  citizens  of  Carter.  S.  Dak.,  on  Oct.  7 
voted  in  favor  of  the  proposition  of  issuing 
bonds  in  the  sum  of  $8,000  for  the  construc- 
tion of  a   municipal   system  of  waterworks. 

Texas. 

The  citizens  of  Lufkin,  Tex.,  have  voted  the 
issuance  of  bonds  for  the  installation  of  a 
waterworks  system. 

The  citizens  of  the  Sixth  ward  in  Houston. 
Tex.,  have  asked  Mayor  H.  B.  Rice  to  order 
the  completion  of  the  sewer  svstem  in  that 
ward.  It  is  estimated  that  the  work  will 
cost   $71,000. 

City  Engineer  Trammel's  estimate  of  the 
cost  to  protect  the  Fort  Worth.  Tex.,  pump- 
ing stations  from  the  floods  which  may  re- 
sult from  the  construction  of  the  Trinity  river 
levee  is  $26,000.  The  estimate  gives  foi^ir  sep- 
arate methods  of  protecting  the  plants,  and 
bear  different  relative  factors  of  safety  for 
the  protection  of  the  Holly  plant.  They  are : 
First— Suggested  by  the  state  engineer  and 
drainage  commissioner:  Earthwork.  17,000 
en.  yds.,  at  $.25.  $4,250;  concrete  wall.  5.000 
cu.  yds.,  at  $6,  $.30,000:  second,  sloped  banks 
and  levee,  paved  800  ft.  in  front  of  the  water- 
works plant :  Earthwork,  27.000  cu.  yds.  at 
$.20.  and  paving  nine  ins.  thick.  900x800  ft,, 
at  $6,  $13,333 :  third,  same  as  the  second 
methods,  except  the  omission  of  one-third  of 


the  paving,  $5.400 ;  earthwork.  27,000  cu.  yds, . 
at  $.20,  $8,888;   fourth,  earthwork,   levee,  22,- 
200  cu.  yds.,  at  $.25,  $5,550. 

The  Belton  Sewerage  Co.,  of  Belton.  Tex., 
has  collected  50  per  cent  of  the  capital  stock 
and  filed  its  charter  with  the  secretary  of 
state  for  approval.  It  is  expected  that  work 
will  begin  on  the  sewer  system  at  once,  and 
that   it   will   be   completed   by   next    March. 

Austin,  Tex.,  contemplates  purchasing  the 
sewer  plant  from  the  .Austin  Sewerage  Co., 
at  a  price,  said  to  be  $100,000. 

The  city  council  of  Pecos.  Tex.,  has  de- 
cided to  call  an  election  soon  to  vote  on  the 
issuance  of  bonds  to  the  amount  of  about 
$25,000  for  the  installation  of  a  sewage  sys- 
tem. 

The  city  commissioners  of  Galveston,  Tex., 
have  awarded  A.  C.  Fallingant  the  contract 
for  the  laying  of  the  33rd  St..  sewer  extension 
from  its  present  terminus  to  the  government 
reservation  at  39th  St.,  and  .Avenue  U  for 
$6,556. 

The  plans  and  blue  prints  of  the  new  sani- 
tary sewers  for  Memphis,  Tex.,  prepared  by 
E.  L.  Dalton  of  Dallas.  Tex.,  have  been  re- 
ceived by  the  city  council.  The  system  will 
require  7,880  ft.  of  12-in.  pipe.  15,570  ft.  of 
8-in.  pipe,  and  .32,820  ft.  of  6-in,  pipe.  15  man- 
holes, and  106  lampholes.  The  estimated  cost 
of  the  system  is  $21,000. 

Utah. 

The  James  Kennedy  Construction  Co.,  of 
Salt  Lake  City.  L^tah  has  been  awarded  the 
contract  for  both  the  aqueduct  and  supply 
mains  for  the  Prove.  Utah  waterworks  at 
$51,845  for  the  former  and  $46,359  for  the 
latter,  for  which  bids  were  opened  Oct.  6. 
The  itemized  bid  of  the  successful  contractor 
appeared  in  our  Oct.  12  issue.  Louis  C.  Kel- 
sey.   Salt  Lake   City,   is  the   Engineer. 

The  special  water  bond  committee  of  the 
city  council  of  Park  Citv.  Utah,  has  sold 
bonds  to  LHlen  Sutherlin  &  Co..  of  Chicago, 
111.,  to  the  amount  of  $50,000  for  the  construc- 
tion  of  a  waterworks. 

Plans  and  specifications  for  the  new  con- 
duit to  be  built  from  Coldwater  canyon  to 
the  new  city  reservoir  in  Ogden,  Utah,  have 
been  completed.  The  city  will  advertise  for 
bids  at  once,  for  the  construction  of  the  pipe 
line,  which  will  run  through  Ogden  canyon  for 
one  mile,  necessitatin.g  the  construction  of  sev- 
eral short  tunnels  through  solid  mountains 
of  rock  to  lay  the  pipe. 

The  city  commissioners  of  Salt  Lake  City, 
Utah,  are  considering  plans  for  a  new  sewer 
through  12th  South  St„  from  Main  St..  to 
the  Jordan  river.  The  plans  now  under  con- 
sideration are  for  an  8-in,  or  10-in.  pipe,  with 
a  catch  basin,  to  be  constructed  on  the  bank 
of  the  river. : 

The  Following  bids  were  received  by  the 
Board  of  Public  Works  of  Salt  Lake  City, 
Utah,  for  building  the  new  citv  creek  high 
line:  P.  J.  Moran,  $109.7.39:  Moran  Construc- 
tion Co.,  of  Ogden.  $125,600;  Dovle  U. 
Schwartz,  $128,177:  J.  W.  Perrcival.  $140,- 
926;  Strange  &  McGuire  $113,716:  Libhy  & 
Forbes.  $11,796;  J.  P.  O'Neill  &  Co.,  $124,556. 
The  contract  will  probably  1)e  awarded  to 
P.  J.  Moran. 

Virginia. 

The  Committee  on  Streets.  Richmond,  Va., 
recommended  to  the  City  Council  the  award 
of  the  contract  for  certain  sewer  work  as  fol- 
lows, all  the  awards  made  exclusive  of  fur- 
nishing cement  required  on  the  work;  Vir- 
ginia Ave.,  sewer  to  Stamper.  Ragland  &  Co., 
Richmond,  for  $80,489;  Dooley  Ravine,  sewer; 
all  bids  rejected:  Lei.gh  St,,  sewer  from  34th 
and  Leigh  Sts,,  to  National  Cemetery  Road, 
to  J.  B,  Chewning  for  $14,475;  sewer  in 
Bloody  Run  Ravine,  from  31st  and  Franklin 
Sts.  to  W'illiamsbnrg  Ave.,  to  H,  L,  Driscoll 
&  Co,,  for  $7,536,  .All  the  above  are  local 
firms.     Chas,  E,  Boiling  is  City  Engineer. 

Washington. 

According  to  information  received  from 
North  Yakima.  Wash.,  the  reclamation  ser- 
vice has  decided  to  raise  the  level  of  Lake 
Kachess  35  ft.  to  provide  sufficient  water  for 
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a  high  line  ditch.  The  plans  inckide  the 
construction  of  a  60  ft.   dam. 

The  citizens  of  Sumas,  Wash.,  are  planning 
the  installation  of  a  complete  sewer  system. 
Prof.  Tom  Brown  and  Dr.  E.  F.  Clark  are 
interested. 

The  Board  of  Public  Works  of  Spokane, 
Wash.,  on  Sept.  23,  awarded  the  contract  for 
the  construction  of  the  trunk  sewer  in  the  5th 
ward  to  the  James  Kennedy  Construction  Co. 
of  Fargo,  N.  Dak.,  and  to  Fife  Bros.,  for 
$476,000. 

The  Atlas  Construction  Co.,  at  $4,000,  was 
awarded  the  contract  by  the  board  of  public 
works  of  Everett,  Wash.,  for  the  construction 
of  a  sewer  in  the  alley  between  Colby  and 
Hoyt  Aves.,  and  Hewitt  Ave.,  and  Wall  St. 

The  citizens  of  Yacolt,  \\'ash..  have  voted  to 
issue  bonds  to  the  amount  of  $10,223  for  the 
installation  of  a  municipal  gravity  water  sys- 
tem. The  capacity  of  the  reservoir  will  be 
4,500,000  gals.     The  fall  will  be  254  ft. 

The  Washougal  Water  Co.,  of  Washougal. 
Wash.,  has  been  incorporated  with  a  capital 
stock  of  $10,300.  The  incorporators  are  H.  H. 
Carpenter,  Albert  Coot  and  M.  Webber. 

K.  Sauset  of  Bellingham,  Wash.,  has  been 
awarded  a  contract  by  the  city  of  Corvallis. 
Ore.,  for  the  construction  of  a  trunk  sewer 
three  miles  long.  leading  out  of  Corvallis  for 
a  considerable  distance.  The  sewer  will  be  22 
ft.  under  ground  and  will  cost,  when  con- 
structed,  S-50.00(i. 

West  Virginia. 

•I«Bids  will  be  received  until  8  p.  m.,  Oct. 
5,  by  Frank  Good,  City  Auditor,  Parkers- 
burg,  W.  Va.,  for  the  furnishing  labor  and 
material  for  the  following  contracts  for  wa- 
ter works :  Contract  No.  7  provides  for 
superstructure  for  pumping  station ;  Contract 
No.  8  provides  for  a  radical  brick  chimney. 
Contract  No.  P  provides  for  laying  cast  iron 
water  pipe.  Contract  No.  10  provides  for 
cast  iron  water  pipe  and  special  castings. 
Contract  No.  11  provides  for  gate- valves  and 
bo.xes.  check-valves  and  air-valves.  Certified 
checks  for  the  following  amounts,  payable  to 
the  City  Treasurer  of  Parkersburg,  W.  Va., 
must  accompanv  each  proposal  for  Contract 
No.  7,  $500;  Contract  No.  8,  $100;  Contract 
No.  !).  <;.500;  Contract  No.  10,  $200;  Contract 
No.   11,  $50. 

The  board  of  control  of  Wheeling.  W.  Va.. 
awarded  the  contract  for  driving  the  tunnel 
to  the  river  bed  for  the  36-in.  intake  pipe  and 
for  laving  the  main  to  L.  C.  Hallock  &  Son 
for  $15,313. 

The  city  waterworks  and  sewerage  board  of 
Clarksburg,  W.  Va.,  has  awarded  the  contract 
for  the  construction  of  sewage  improvements, 
which  will  be  a  part  of  a  new  waterworks  and 
sewerage  svstem.  to  John  1.  Dick  of  Scott- 
dale  for  about  $20,000. 

Wisconsin. 

^Bids  will  be  received  until  10 :30  a.  m.. 
Oct.  22,  bv  Board  of  Public  Works,  Milwau- 


kee, Wis.,  for  the  necessary  labor  and  material 
for  constructing  house  drains  and  water 
service  connections  in  the  18th  and  21st  wards. 

•{"Bids  will  be  received  by  the  Commissioner 
of  Public  Works,  City  of  Chicago,  Room  705 
City  Hall,  for  furnishing  and  delivering  to 
the  Bureau  of  Streets  400  do7en  street  brooms 
of  special  design  to  comply  with  specifications 
on  file  at  the  Commissioner's  office.  Bids  will 
be  opened  11  a.  m.,  Oct.  20th,  1910. 

The  village  board  of  North  Fond  du  Lac, 
Wis.,  has  decided  to  have  the  proposed  pur- 
chase of  the  waterplant  submitted  to  the  vot- 
ers at  the  regular  election,  Nov.  8. 

The  city  of  Marinette,  Wis.,  has  rejected  all 
bids  for  the  sewer  from  River  to  Jefferson 
Sts.  The  bids  submitted  are  said  to  have 
been  in  excess  of  the  figures  of  the  city  en- 
gineer. 

North  Fond  du  Lac,  Wis.,  is  considering  the 
proposition  to  buy  the  village  waterworks  sys- 
tem. 

The  contracts  for  the  Harrison  Blvd.,  and 
East  Washington  St.  sewers  have  been  let  bv 
the  city  council  of  Wausau,  Wis.,  to  Lutz  & 
Haase  for  $.86  per  ft.,  with  an  additional 
charge  of  $4  per  cu.  yd.  where  solid  rock 
is  encountered. 

Peterson  &  Russell  of  Waukesha,  Wis., 
have  been  awarded  the  contract  by  the  board 
of  public  works  of  that  city  for  the  construc- 
tion of  an  8-in.  vitrified  pipe  sewer  for  $249. 
Bids  were  opened  Sept.  26. 

W.  T.  Kirchoffer,  consulting  engineer  of 
Madison,  Wis.,  has  been  employed  by  the  city 
of  Beloit,  Wis.,  to  make  the  surveys,  plans  and 
maps  for  the  new  sewer  district  to  be  laid  out 
in  the  citv  north  of  the  present  districts  A 
and  B. 

Canada. 

•{•Bids  will  be  received  until  4  p.  m.,  Nov. 
7th,  by  R.  C.  Des  Rochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Out.,  for  the  con- 
struction of  an  extension  to  the  wharf  at 
Providence  Bay,  township  of  Carnarvon. 
Manitoulin   Island,   Algoma,  Ont, 

The  citizens  of  North  Vancouver,  B.  C, 
voted  Oct.  1,  the  issuance  of  $40,000  in  bonds 
for  sewer  construction. 

The  city  of.  Rouleau,  Sask.,  has  voted  to 
borrow  $45,000  for  the  installation  of  a  water- 
works system. 

Bids  were  opened  Sept.  21  by  the  Board 
of  Control  of  Hamilton,  Ont..  for  con_struct- 
ing  sev.ers,  the  contracts  being  let  as  follows : 
Main  St.  sewer.  City  Engineer,  at  $2.25  per 
ft. :  Greig  St.  sewer,  E.  Carroll,  Hamilton. 
Ont.,  at  54  cts.  per  ft. ;  Sherman  .A.ve.  sewer. 
Citv  Engineer,  at  83  cts.  per  ft. ;  Ravenscliffe 
Ave.  sewer,  E.  Carroll,  at  80  cts.  per  ft. ;  .\ber- 
deen  Ave:  sewer.  City  Engineer,  at  $1.19  per 
ft. :  MacDonald  .Ave.  sewer.  City  Engineer,  at 
$1.59  per  ft.;  Stanlev  .Ave.  sewer,  Citv  Engi- 
neer, at  $1.88  per  ft.':  Chedoke  .\ve.,  City  En- 
gineer, at  96  cts.  per  ft.;  Flatt  .\ve..  J.  J.  .A.rm- 
strong,    Hamilton,   Ont.,     at    97   cts.     per     ft. 


Hyde  Park  Ave.,  City  Engineer,  at  94  cts.  per 
ft. ;  Aberdeen  Ave.,  City  Engineer,  at  $1.09 
per  ft. ;  Glenside  Ave.,  J.  J.  Armstrong,  at  90 
cts  per  ft. 

The  waterworks  extension  debenture  by-law 
has  been  voted  in  favor  of  by  the  citizens  of 
Niagara-on-the-Lake,  Ont. 

The  city  council  of  Ottawa,  Ont.,  has  re- 
ceived the  report  of  .-Mian  Hazen  of  New 
York  City,  engaged  to  investigate  the  city's 
water  supply.  The  engineer  finds  that  the 
present  supply,  taken  from  the  Ottawa  River, 
is  .somewhat  polluted  by  sewage,  etc.,  and  rec- 
ommends, as  a  permanent  and  pure  source  of 
supply,  McGregor's  Lake,  in  the  Gatineau 
River  district,  north  of  the  city.  The  cost  of 
installing  the  system  is  estimated  at  $2,400,000. 
As  an  alternative  Mr.  Hazen  recommends  a 
filtration  plant  at  a  cost  of  $2,300,000. 
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THE  STANDARD  REFERENCE  BOOK 

FOR   INFORMATION    ON 

Methods  of  Construction  and  Actual  Costs 
of  Materials  and  Labor  on  Engineering  Works 

GILLETTE'S  "Cost  Data"  was  first  published  five  years  ago  and  now  a 
greatly  enlarged  second  edition  is  ofE  the  press.  The  first  edition  con- 
tained some  600  pages.  The  second  edition  contains  1,900  pages,  but 
each  of  these  is  equivalent  to  one  and  a  half  pages  of  the  first  edition  as 
relates  to  the  amount  of  matter  contained.  Hence  it  would  take  2,700  pages 
of  the  size  and  type  of  the  first  edition  to  equal  in  contents  the  present 
(1910)  edition  of  this  book. 

There  were  many  gaps  in  the  first  edition,  nor  is  it  contended  that  they 
are  all  filled  in  the  second  edition.  But  it  is  evident  that  this  four-and-a-half 
fold  increase  has  gone  a  long  way  toward  closing  all  important  gaps. 

In  His  Preface  the  author  states  that  he  has  considerably  widened  the 
scope  of  the  book  by  giving  the  number  of  units  of  materials  required  in  different 
classes  of  standard  or  typical  structures.  Thus,  the  number  of  cubic  yards  of 
excavation,  of  gravel,  of  sand,  of  concrete,  etc.,  per  acre  of  typical  filter  beds  are 
given,  so  that  an  engineer  can  make  a  close  estimate  of  the  cost  of  a  filter  plant. 
In  like  manner,  formulas  are  given  for  determining  the  weights  of  steel  in  viaducts 
and  in  all  classes  of  bridges;  quantities  of  concrete  and  steel  in  reinforced  concrete 
bridges  and  culverts  of  varying  spans  and  sizes  are  stated;  the  weights  of  large 
suspension  bridges,  of  the  Eiffel  Tower  and  of  many  other  great  engineering 
structures  are  recorded — all  with  a  view  to  facilitating  preliminary  estimates  of 
cost  of  similar  works.  This  feature  did  not  exist  in  the  first  edition,  which  was 
mainly  devoted  to  unit  costs.  Operating  costs  for  steam  and  electric  railways, 
filter  plants,  etc.,  also  constitute  a  new  feature  of  this  book. 

Unit  costs  in  great  detail,  accompanied  by  statements  as  to  conditions,  make 
this  work  not  only  invaluable  in  estimating,  but  for  reducing  costs  of  construc- 
tion, both  for  the  engineer  who  designs  and  for  the  contractor  who  executes.  The 
author  holds  that  no  engineer  can  design  the  most  economic  structure  and  draw 
specifications  for  the  same  unless  he  possesses  a  knowledge  of  detailed  cost  almost, 
if  not  fully,  as  great  as  that  possessed  by  an  able  contractor.  If  this  position  is 
sound  a  book  of  this  character  is  quite  as  essential  to  every  engineer  as  his  tables 
of  weights  and  measures.  The  publishers  are  inclined  to  think  that  most  engi- 
neers hold  this  view,  for  in  no  other  way  can  the  remarkable,  record-breaking 
sale  of  the  first  edition  of  this  handbook  be  accounted  for. 
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Is    Labor  Working    for    a  City  More 

Efficient  than  Labor  Working 

for  a  Contractor? 

The  city  usually  pays  more  for  its  supplies 
and  labor  than  a  contractor,  but  the  greater 
efficiency  of  its  labor  under  proper  supervision, 
and  due  to  the  higher  wages,  affects  to  some 
e.xtent    this    handicap. 

The  above  statement  is  quoted  from  a  letter 
pubHshed  by  a  city  engineer  of  a  large  Cana- 
dian city.  We  quote  it  because  it  is  unique 
among  reasons  for  doing  public  work  by  day 
labor.  Saving  the  contractor's  profits,  better 
work,  avoidance  of  law  suits,  employment  of 
local  labor,  adaptableness  to  changes  of  plans 
have  all  been  named  by  advocates  of  day 
labor  as  reasons  for  its  adoption.  The  claim 
that  labor  working  for  a  city  is  more  effi- 
cient than  labor  working  for  a  contractor  has 
not,  however,  come  to   our  notice  previously. 


C->pyrii;ht    1910,    by    the 


Were  the  author  of  the  quotation  an  .A.meri- 
cau  we  should  set  him  down  as  a  bit  of  a 
wag,  but  he  is  Canadian  and,  as  we  happen 
to  know,  is  very  serious  in  his  assertion. 
Therefore,  and  also  because  we  have  exam- 
ined at  various  times  the  other  claimed  ad- 
vantages of  day  labor  work  and  may  as  well 
e.xhaust  the  list,  we  shall  give  this  new  claim 
attention. 

Looking  at  the  (juotation  the  strict  logician 
might  urge  that  it  begged  the  question— 
"proper  supervision"  including  only  such  ex- 
amples as  affirmed  the  assertion.  What  the 
author  really  means  by  "proper  supervision"  is 
no  more,  we  imagine,  than  honest  and  capable 
supervision.  His  assertion  then  is:  Given 
honest  and  capable  supervision,  labor  working 
for  a  city  is  more  efficient  than  labor  working 
for  a  contractor  because  the  city  pays  higher 
wages.  Let  us  look  at  this  statement  in  the 
light  of  reason  and  experience. 

It  is  a  reasonable  assumption  that  better  pay 
should  bring  better  work,  but  experience 
proves  that  the  one  does  not  always  follow 
the  other.  Under  modern  industrial  conditions 
wage  rates  are  the  result  of  so  many  complex 
forces  that  they  have  ceased  to  be  indices  of 
the  degree  of  efficiency  of  labor.  We  do  not, 
however,  need  to  depend  upon  abstract  rea- 
soning: there  is  the  evidence  of  actual  experi- 
ence. .\merican  cities  generally  pay  higher 
rates  of  wages  than  do  contractors.  This  is 
undoubtedly  true  where  account  is  taken  of 
sick  leave,  holiday  and  vacation  allowances  of 
time  under  pay,  which  are  universal  in  city 
work  practice.  Yet  the  investigations  of  the 
Boston  Finance  Commission's  engineers 
showed  that  labor  working  for  a  city  was  de- 
cidedly inefficient.  It  was  shown  that  not  only 
was  the  unit  cost  of  say  sewer  construction  by 
city  labor  greater  but  that  city  laborers  did  not, 
man  for  man,  lay  as  many  bricks  per  day  as 
did  contractors'  laborers  getting  smaller 
wages.  Substantially  the  same  results  were 
disclosed  by  the  engineers  of  the  Chicago 
Commission  on  City  Expenditures.  And  there 
have  been  a  score  of  other  examples  men- 
tioned in  these  columns  during  the  past  eigh- 
teen months.  So  common  is  this  experience 
that  the  inefficiency  of  labor  working  for  a 
city  as  compared  with  labor  working  for  a 
contractor  or  a  private  corporation  is  almost 
a  by-word- 

The  pertinence  of  this  evidence  can  of 
course  be  denied :  It  is  excluded,  it  may  be 
claimed,  by  the  proviso  of  "honest  and  capa- 
ble supervision."  It  is  not,  it  may  also  be 
said,  the  experience  of  Canadian  cities.  There 
is  doubtless  a  point  to  these  claims.  Canadian 
experience  with  day  labor  work,  while  not 
wholly  familiar  to  us,  does,  we  are  inclined  to 
believe  from  what  we  know,  afford  greater 
justification  of  the  system  than  does  Ameri- 
can experience.  The  Canadian  city,  we  know, 
goes  about  its  task  in  a  different  manner  from 
American  cities.  For  any  piece  of  work  plans 
and  specifications  are  prepared  with  care  and 
on  these  bids  are  asked  and  the  city  engineer 
puts  in  a  bid  in  competition  with  the  con- 
tractors who  may  bid.  If  the  city  engineer's 
bid  is  lowest  or  is  low  enough  to  make  it 
seem  to  the  city  officials  most  economical  of  all 
the  bids,  he  is  "awarded"  the  work  and  prose- 
cutes it  with  city  plant  and  forces.  We  are  not 
certain  that  this  is  universal  practice  but  it 
is  frequent  practice  and  it  has  decided  merits 
if  we  may  judge  from  reports.  Apparently  too 
Canadian  cities  are  exceptional  also  for  an  ab- 
sence in  their  public  works  of  politics  of  a 
certain  kind  familiar  in  American  cities.  It 
may  be  admitted  that  these  conditions  count 
for  efficiency  in  day  labor  work;  labor  work- 
ing for  a  city  where  they  exist  will  doubtless 
be  more  efficient  than  labor  working  fo.  a  city 
where  they  do  not  exist,  but  the  question  of 
the  comparative  efficiency  of  labor  working 
for  a  city  and  labor  working  for  a  contractor 
is  not  answered. 

The  statement  that  labor  working  for  a  city 
is  more  efficient  than  labor  working  for  a  con- 
tractor is  certainly  contrary  to  experience  in 
.American  cities.  It  is  contrary  to  reason  to 
expect  that  it  can  as  a  genera!  proposition  be 
otherwise.      There    is    something    more     than 
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honest  and  capable  supervision  required  to  put 
the  city  manager  on  a  parity  with  the  con- 
tractor in  securing  efficiency.  Unless  the  city's 
manager  has  been  a  contractor  he  seldom  has 
the  training  and  experience  of  the  contractor. 
If  his  training  and  experience  are  equal  he 
does  not  have  the  incentive  that  the  con- 
tractor has  to  wrest  efficiency  from  his  men. 
The  contractor  is  impelled  by  the  incentive  of 
monetary  reward;  every  extra  fraction  of  ef- 
ficiency he  gets  is  money  in  his  pocket  and 
every  fraction  that  he  loses  is  money  out  of 
his  pocket.  No  mild  desire  of  the  city  man- 
ager to  "make  good"  can  equal  this  incentive 
of  financial  reward  or  failure. 


Blasting  in  Wet  Ground. — Where  a  blast 
is  to  be  fired  in  wet  ground,  soap  or  tallow 
should  be  smeared  over  the  safety  fuse  at 
the  place  where  it  enters  the  blasting  cap 
in  order  to  keep  the  charge  in  the  latter 
perfectly  dry.  Oil  or  grease  should  never 
be  used  for  this  purpose  as  they  are  likely 
to  soak  into  the  fuse  and  destroy  the  ef- 
ficiency of  the  powder  which  it  contains. 
A  cap  crimper  should  always  be  used  with 
a  safety  fuse  and  blasting  cap.  This  tool 
is  inexpensive  and  will  wear  for  years. 
Crimjiing  caps  with  a  knife  or  teeth  is  an 
exceedingly  dangerous  and  ineffective 
method  and  is  often  responsible  for  expen- 
sive misfires. — Engineering  and  Mining 
Journal. 


Appropriation  will  be  made  at  the  com- 
ing- session  of  the  Canadian  Parliament  for 
the  commencement  of  work  on  the  new 
Welland  Canal.  The  original  idea  was  to 
enlarge  the  present  canal  from  Port  Col- 
borne,  10  miles,  and  then  construct  a  cut- 
off. Surveys,  however,  are  said  to  have 
disclosed  a  dangerous  bed  of  quicksand  on 
the  route  of  the  cutoff,  and  an  entirely  new 
canal  is  now  proposed.  It  would  start 
about  six  miles  west  of  Port  Colborne  and 
have  its  outlet  at  the  mouth  of  the  Jordan 
River,   a   distance   of  22   miles. 


Fireproof  Buildings? — Complete  reports 
of  building  operations  in  1909  are  only  now 
available  and  in  building  circles  there  is 
much  gratification  over  the  fact  that  of 
the  total  expended,  some  $930,000,000,  over 
73  per  cent  was  for  "fire-resisting"  build- 
ing, an  unusually  high  percentage. 

Experts  now  explain,  however,  that  that 
figure  is  misleading,  in  that  many  take  it  to 
mean  "fireproof"  buildings.  By  "fire- 
resisting"  it  appears  the  authorities  mtan 
anything  that  is  not  wholly  of  wood,  frame 
construction.  Houses  of  brick  walls  and 
tin  roofs,  though  all  their  floor  and  parti- 
tion construction  be  of  wood,  are  so-called, 
buildings  that  could  only  "resist"  fire  a 
very  little  while.  As  a  matter  of  fact,  the 
really  "firepoof"  construction,  that  is, 
buildings  with  walls  of  stone  or  brick  and 
all  the  framing  of  steel  protected  with  hol- 
low fireproofing  tile  or  concrete  protection, 
only  amounted  to  14  per  cent  of  the  whole. 
And  in  most  of  these  the  owners  only  aim- 
ed at  protecting  the  structure,  they  did 
not  enclose  the  stairs  and  elevators,  pro- 
tect the  windows,  nor  do  half  the  very 
necessary  things  to  save  the  lives  and  con- 
tents in  those  buildings.  The  hollow  tile 
or  concrete  will  protect  the  steel  and  the 
external  walls  will  not  burn,  nor  the  roof, 
but  the  tenants'  furniture  and  papers  and 
property  can  all  be  destroyed.  These  men 
have  occupied  those  buildings  under  the 
impression  that  they  are  safe,  and  they  are 
fairly  so  as  far  as  the  owners'  interest  is 
at  stake,  but  not  in  so  far  as  the  tenants'  in- 
terests are  concerned.  Of  the  really  fire- 
proof, absolutely  fireproof  construction, 
where  fire  can  do  but  a  very  small  percent- 
um  of  damage  to  buildings  or  contents,  only 
a  handful  were  built  in  1909,  scarce  3%  per 
cent  of  the  entire  expenditure.  .\nd  the 
disquieting  feature  about  it  all  is  that  while 
our  population  has  increased  74  per  cent  in 
thirty  years,  our  fire  losses  have  increased 
134  per  cent  in  the  same  period! — Ameri- 
can   Contractor. 
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Method   and    Cost    of    Lining    a    Mine 
Shaft  with  Concrete. 

RV     R.      II.     VVORCESTKK.'" 

A  coal  company  in  the  Southwest  has  re- 
cently lined  with  concrete  a  'JOO-ft.  vertical 
shaft,  lOxl')  ft.  clear  on  tlie  inside,  to  he  used 
as  a  return  air  course.  The  sliaft  was  sunk 
and  partially  timliered  ahout  a  year  aijo  and 
then  allowed  to  I'dl  with  water.  The  level 
of  the  water  varied  greatly,  depending  on  the 
precipitation,  and  consequently,  when  the  shaft 
was  unwatered  and  connected  up  with  the 
mine  some  months  later,  the  timhering  was 
found  to  be  in  bad  shape.  The  first  plan 
was  to  reline  the  shaft  with  timber,  preferably 
treated,  more  effectively  to  resist  the  destruct- 
ive action  of  the  warm,  moist,  return  air. 
Creosoted  timbers  would  have  cost  $4,000  f.  o, 
b.  Dawson,  New  Mexico.  These  figures  are 
based  on  sets  spaced  -5  ft.  10  ins.  c.  to  c.  of 
long  leaf  yellow  pine,   each   set  consisting  of 


ihrough  settling  of  the  ground,  for  the  major 
portion  of  the  overburden  consists  of  hori- 
zontal layers  of  very  hard  slate  and  sandstone, 
and  ample  pillars  will  be  left  around  the 
liottom  of  the  shaft.  We  decided  that  the 
liiiin.g  should  be  reinforced  to  resist  the  swell- 
ing and  sloughing  of  known  layers  of  soft 
shale  and  slate  which  had  been  submerged 
for  several  months,  but  on  removing  the  lag- 
ging, this  doubtful  ground  was  found  to  be 
in  such  good  condition  that  we  only  placed 
reinforcing,  as  specified  on  the  drawings,  in 
the  bottom  and  at  one  other  place — near  tlie 
top — on  the  east  side  only,  where  there  was  , 
a  large  mass  of  loose  shale.  For  the  bal- 
ance of  the  shaft  we  used  %-in.  horizontal 
and  vertical  rods  spaced  12  ins.  c,  to  c. 

The  layout  of  the  surface  plant,  the  con- 
crete bucket  and  chute,  and  the  crew  are 
shown  in  Fig.  2,  the  chute  being  at  the  ex- 
treme right.  Old  1%-in.  wire  cable  was  at- 
tached  to   each   corner    of   the   movable   plat- 


lioist    had    been    strong    enough    to    raise    the 
platform,  we  should  have  used  it. 

An  A-style  head  frame  and  an  electric 
lioist,  used  in  sinking,  were  in  place.  To  give 
eciual  drift  all  around  on  the  concrete  bucket, 
the  head  frame  was  moved  north  till  the  rope 
hung  in  the  center  of  the  shaft.  The  old 
deck  and  rock  chute  were  removed  and  a  new 
deck  laid.  An  old  shed  had  to  be  torn  down 
and  the  ground  about  the  shaft  leveled  off 
and  wagon  roads  made.  The  cost  of  these 
items  is  shown  on  the  sheet  entitled  "Prelim- 
inary Surface  Work,"  and  all  of  the  other 
items  covered  by  the  costs  on  that  sheet  are 
listed.  The  cost  of  dismantling  all  of  the 
plant,  excepting  the  cement  platform,  is  also 
shown  on  this  same  cost  sheet.  The  centrifu- 
gal pump  was  first  installed  -300  ft.  up  the 
creek  and  later  moved  up  1,100  ft.  more  when 
the  first  source  of  water  ran  dry.  The  steel 
measuring  box  included  in  these  costs  was 
discarded   after  a   few   trials,  and   the   wheel- 
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Fig.  1 — Movable  Platfrom  and  Forms  for  Lining  a  Shaft  With   Concrete. 


two  wall  plates,  two  end  plates  and  one  divid- 
er, all  10x12  ins.,  and  six  10x10  in.  posts,  with 
3-in.  lagging.  Concrete  was  suggested  as  a 
lining,  and  thougli  we  then  thought  the  first 
cost  might  be  excessive,  we  decided  that  a 
lining,  which  would  be  permanent,  would  pay 
in  the  end.  To  the  writer  was  assigned  the 
problem  of  designing  and  installing  this  lin- 
iuii. 

\  vain  search  was  made  for  some  prece- 
dents on  concrete  sliaft  linings,  but  none,  ex- 
cepting very  elaborate  installations  in  east- 
ern coal  fields  and  in  northern  Michigan — 
using  a  patented,  collapsible  steel  form — could 
be  found.  The  wooden  form  shown  by  Fig. 
1  was  devised,  installed  and  subsequently  im- 
proved upon   as   noted. 

We  figured  that  a  5-ft.  lift  .should  be  made 
every  day  and,  therefore,  decided  on  a  rich 
mixture  which  would  set  up  hard  enough 
over  night  for  the  forms  to  be  raiseil  the  next 
day.      We    do    not    anticipate      any      pressure 


•Chief  Engineer  Stag  Canon  Fuel  Co..  Daw.son. 
New  Mexico. 


form,  as  shown  on  the  drawing.  On  the 
surface  the  two  cables  on  each  end  of  the 
platform  were  passed  between  two  sets  of 
beams,  each  consisting  of  two  pieces  of  .3x12 
ins.,  spaced  2  ins.  back  to  back,  and  extending 
across  the  short  side  of  the  shaft.  The  lower 
sets  of  beams  were  made  fast  to  the  head 
frame  stringers,  while  each  upper  set  was 
fastened  to  the  hook  of  a  chain  hoist.  The 
latter  were  hung  from  beams  supported  by 
plumb  posts.  The  ropes  were  held  vertically 
by  means  of  clamps  resting  an  bearing  plates. 
The  upper  clamps  being  fast,  pulling  on  the 
chain  luiists  raised  the  upper  sets  of  beams 
and  the  platform.  It  took  about  b")  minutes 
to  make  a  .5-ft.  lift  and  leave  everything 
ready  for  the  next  raise.  The  clamps  were 
home  made  affairs,  each  consisting  of  two 
pieces  of  %-in.  x  8-in.  iron  drilled  in  the  cor- 
ners for  1-in.  bolts.  A  groove  was  forged  in 
each  half  so  that  the  clamp  almost  encircled 
the  rope.  When  the  clamps  were  worn 
smooth,  it  was  necessary  to  tap  each  set  of 
clamps  for  a   "'s-in.  set  screw.     If  the  electric 


b;irrow  loads  of  rock  and  sand  were  dumped 
directly  into  the  mixer.  The  box,  though 
worked  with  blocks  and  tackle,  was  too  heavy 
and  cumbersome.  The  hopper  to  the  mixer 
was  so  small  that  the  men  dumping  the  wheel- 
barrows had  to  be  very  careful  or  else  they 
would  discharge  part  of  the  load  clear  of  the 
mixer,  and  it  was  enlarged.  Rapid  work  re- 
quired two  men  dumping  the  barrows.  Figure 
3  shows  the  construction  of  the  concrete  buck- 
et and   chute. 

The  view  (Fig.  2)  shows  the  gang,  which 
was  distributed  as  follows :  1  foreman,  who 
spent  all  of  his  time  in  the  shaft  except  when 
concrete  was  being  placed :  3  shaft  men — 
miners — who  spent  all  of  their  time  in  the 
shaft;  1  man  who  worked  on  the  cement  plat- 
form while  concreting  and  at  other  times 
either  in  the  shaft  or  on  rock  and  sand;  2 
men  who  stood  at  the  mouth  of  the  shaft, 
landing  the  bucket  and  guiding  it  back  down 
again.  (While  being  filled,  the  bucket  stood 
upright  in  a  hole  directly  under  the  end  of  the 
mixer:   one  of  these  men  dumped  the  mixer, 
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while  the  other  had  to  help  load  the  rock- 
barrows)  ;  1  mail  on  sand  and  2  men  on  rock; 
1  hoist  man  and  1  man  to  run  the  mixer. 
Usually  there  was  an  extra  laborer,  who 
worked  on  the  sand  and  rock  or  carried  ce- 
ment. At  the  time  the  photograph  was  taken, 
there  were  two  extra  men  who  were  kept  busy 


July  3.  48  ft.  above  the  Hoor  of  the  entry, 
and  although  the  men  had  had  several  days' 
experience  with  the  forms,  they  missed  the 
lift.  Once  more,  on  July  13,  a  lift  was  lost 
on  account  of  the  timbers.  The  three  consecu- 
tive days,  July  20-22,  were  lost  on  account 
of   the   large    body    of   loose    rock    mentioned 


Fig  2 — View   of   Head    Plant  for   Lining  SiTaft    With    Concrete. 


repleiiisliiri)  the  rock  supply.  Tlu-  lOxli-in. 
jaw  crusher  had  been  out  of  commission  for 
a  couple  of  weeks  with  a  broken  pitman. 

The  shaft  men  and  the  foreman  were  all 
very  l)usy  all  of  the  time,  but  the  balance  of 
the  gang  was  busy  only  while  concreting.  It 
must  lie  borne  in  mind  that  the  shaft  is  lo- 
cated two  miles  from  the  main  works,  so  the 
gang  needed  for  concreting  had  to  be  at  the 
shaft  all  the  time.  They  were  kept  occupied 
as  much  as  possible  in  getting  out  sand  and 
rock,  or  in  disposing  of  the  timber  and  rock 
hoisted  out  of  the  shaft.  The  men  were  paid 
for  a  10-hour  shift,  although  they  worked 
only  9%  hours,  and  an  hour  less  on  Sundays. 

The  foreman  was  so  determined  to  put  in 
a  Ti-ft.  lift  every  day  that  he  made  the  men 
work  overtime  on  12  days  to  finish  the  lift. 
Pulling  timbers  and  removing  rock  consumed 
so  much  time  that  it  was  often  late  in  the 
afternoon  before  we  started  to  concrete.  The 
power  was  shut  oS  every  evening  at  5  :30  be- 
cause of  the  mines'  electric  system  of  shot 
firing,  and  did  not  come  on  again  until  about 
seven.  Concreting  was  frequently  delayed 
through  lack  of  water.  We  were  a  mile  away 
from  the  town's  water  system,  so  it  was 
necessary  for  us  to  carry  water  in  the  tank 
when  the  local  supply  failed  us. 

The  foreman,  with  three  laborers,  started 
on  the  iob  May  2(i.  There  was  some  surface 
concreting  and  then  4()  cu.  yds.  were  placed  in 
the  bottom  of  the  shaft.  This  concrete  is 
shown  by  Fig.  '?>.  The  costs  relating  to  this 
part  of  the  work  are  shown  apart  from  those 
relating  to  the  work  done  after  the  moving 
platform  was  put  in  play.  The  height  of  the 
concrete  in  the  liottom  varied  from  14  to  Ifi 
ft.,  there  being  a  shallow  sump.  The  bottom 
forms  were  put  in  place  by  the  shaft  men  and 
the  foreman.  A  carpenter  worked  below  one 
day  and  made  the  arch  segments  on  top  on 
another.  Aside  from  the  carpenter,  the  fore- 
man was  the  only  man  in  the  lot  experienced 
at  such  work.  The  bottom  was  very  wet  over- 
head  and   underfoot. 

Placing  concrete  from  the  moving  platform 
was  star'ed  on  June  27,  and  including  that 
day  and  .3P  working  days  at  the  shaft  which 
followed,  there  were  made  34  lifts  of  -5  ft. 
each  and  one  of  3  ft.,  which  brought  the  lin- 
ing up  to  13  ft.  of  concrete  placed  around  the 
top  of  the  shaft  about  a  j-ear  previous.  The 
cost  of  'his  13  ft.  has  not  been  considered. 

The    first    set    of    timbers    was    reached    on 


before  on  the  east  side  of  the  shaft.  Eigliteen 
sets  were  removed  to  place  concrete,  anil  there 
were  three  more  sets,  including  the  collar, 
lagged  ail  around,  in  front  of  the  13  ft.  of 
concrete  at  the  top  of  the  shaft.  These  last 
sets  were  pulled  out  w-ith  the  hoist  on  the 
same  day  that  the  liiial  concrete  was  placed. 
The  sets  consisted  of  8x8-in.  pine  posts,  wall 
plates,  and  end  pieces,  with  3-in.  lagging,  lox 
l.'i  ft.  inside  of  timbers.  The  only  cross  pieces 
w,.'re  near  the   top.  and   they  were  all  cut   out 


shaft,  these  hard  nubbins  projected  as  much 
as  a  foot  inside  the  face  of  the  timbers.  If 
we  had  timbered  the  shaft,  it  would  have  been 
necessary  to  cut  out  rock  in  only  a  few  places. 

Small  rock  and  muck  were  shoveled  through 
the  doors  in  the  platform  to  the  bottom  of 
the  shaft,  while  the  larger  rocks — anythiny 
over  .5  lbs. — and  the  timbers,  were  hoisted  t" 
surface. 

The  concrete  was  supposed  to  be  a  1  '.2 : 1 
mix.  but  a  batch  contained  T^  cu.  ft.  Rock 
and  sand  were  measured  in  wheelbarrows. 
The  rock  was  used  just  as  it  came  from  the 
crusher  and  contained  considerable  fines,  as 
the  machine  could  only  crush  soft  pieces.  It 
was  all  sandstone. 

At  the  bottom  of  the  shaft,  when  the  time 
of  raising  and  lowering  the  bucket  was  the 
big  item,  we  tried  to  double  up  on  the  loads, 
but  the  hoist  couldn't  handle  it. 

The  concrete  was  ini.\cd  wet  enough  to 
run  readily  out  of  the  bucket,  yet  was  not 
sloppy.  Vfence  a  cover  was  not  needed  on  the 
chute  used  in  placing  the  concrete ;  so  we  cut 
it  off  and  also  tapered  the  sides  from  a  height 
of  9  down  to  4  ins.  Without  the  cover  it  was 
much  lighter  and  the  shaft  men  could  readily 
see  if  any  concrete  had  hung  up  in  the  bucket. 

To  dischar.ge  the  concrete,  the  bucket  was 
stopped  high  enough  above  the  platform  to 
.give  about  a  20  degree  slope  to  the  chute, 
which  was  then  attached.  The  bucket  and 
chute  were  drifted  over  till  the  end  of  the 
latter  lapped  the  form  and  then  the  catch  in 
the  back  part  of  the  bucket  was  knocked  out. 
This  catch  was  easily  made  and  it  never 
worked  loose,  and  neither  could  it  be  pulled 
out  if  the  bottom  of  the  bucket  struck  any- 
thing. The  concrete  slid  out  of  the  bucket 
and  down  the  chute  with  considerable  force. 
There  was  no  tamping  and  yet  the  forms  were 
filled  except  in  a  very  few  places.  There  was 
absolutely  no  question  about  the  concrete  set- 
ting up  hard  enough  over  night  for  the  forms 
to  be  moved  the  next  morning.  The  shaft 
was  very  wet  and  quite  cool. 

Before  raising  the  forms,  the  braces  were 
taken  out  and  laid  on  the  bottom  deck  and 
then  the  wedges  were  pried  out  and  laid 
down.  The  end  and  .side  forms  w'ere  next 
pulled  in  and  then  everything  was  in  readiness 
for  hoisting.     The  foreman  soon  found  a  bet- 


Fig    3 — Details  0*  Concrete   Work   at    Bottom    of  Shaft. 


to    let    the    concrete   bucket    pass.      The    total 
vertical   height  of  the  lagging  was   100   ft. 

When  the  shaft  was  sunk,  knobs  of  hard 
rock  were  left  in  the  corners.  These  were 
only  cut  out  enough  with  stone  hammers  and 
moyles  to  make  room  for  the  reinforcing.  We 
wished  it  to  be  continuous.  Especially  in  the 
bottom,   and    at   a   number   of   places   up    the 


ter  method  of  bracing  the  forms.  Posts  were 
sub.stituted  along  the  sides  in  place  of  the 
struts,  and  two  posts  were  put  up  at  each 
end.  The  drawing  (Fig.  1)  shows  this 
change;  also  the  placing  of  four  rods,  with 
clevises  and  turnbuckles.  It  was  a  hard  task 
to  bring  the  top  of  the  forms  together  with- 
out these  rods,  but  with  them  it  was  an  easy 
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one.  The  wedges  should  have  been  made 
smaller,  and  there  should  have  been  wedges  in 
the  end  forms  also.  The  forms  never  ceased 
to  take  up  water  and,  consequently,  grew 
heavier  and  heavier.  It  would  have  been  dif- 
ficult to  cut  down  the  end  forms,  so  we  let 
them  go.  Their  swelling  made  the  ends  wider 
at  the  top  than  they  were  at  the  bottom.  This 
increase  in  width  is  of  no  consequence  in  a 
shaft  to  be  used  solely  for  ventilation.  About 
4  ins.  were  taken  out  of  each  side  form.  The 
forms  should  have  been  carried  a  little  above 
the  top  deck,  then   it  would  have  been  easier 


coming  in  at  one  place  near  the  top  of  the 
shaft  on  the  north  side.  The  water  bearing 
seam  happened  to  coincide  with  the  top  of  a 
lift.  ■  First  a  layer  of  large  stones  was  placed 
on  the  day-old  concrete,  and  these  stones  were 
covered  with  a  layer  of  crushed  rock  and  then 
one  of  sand.  When  starting  the  next  lift,  a 
layer  of  rather  dry  concrete  was  deposited  on 
the  sand. 

At  first  wires  were  used  for  plumbing. 
These  were  very  hard  to  work  by  on  ac- 
count o"f  the  water  falling  down  the  shaft. 
The   cables   were    hanging   taut    in    the    shaft 
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Fig.  4 — Details  of  Concrete  Bucket  for  Lining   a   Shaft. 


to  place  the  reinforcing,  to  place  the  topping 
off  batches  on  each  lift,  to  clean  off  the  top 
of  the  old  concrete  before  placing  new,  and 
to  set  up  the  forms,  for  distance  pieces  could 
then  have  been  placed  along  the  edge  of  the 
top  deck  and  the  back  of  the  forms  brought 
to  them.  It  was  necessary  to  nail  scabs  on 
the  corners  to  keep  them  tight.  Note  that 
the  corners  were  framed  to  allow  clearance 
at  the  ends  of  the  end  forms  when  the  side 
forms  were  moved  toward  the  center.  Verti- 
cal pieces  of  plank  .should  have  been  bolted 
along  the  sides  of  the  wedges  to  give  the 
men  something  to  pry  on.  As  it  was,  they 
had  only  the  crack  between  two  pieces  of 
flooring.  On  account  of  the  repeated  use  of 
nails  and  bars,  the  forms  were  "all  in"  at  the 
finish.  It  was  not  founcl  necessary  to  use 
anything  on  the  forms  to  prevent  the  con- 
crete from  adhering  to  them. 

The  vertical  reinforcing  was  cut  to  fi-ft. 
lengths.  This  allowed  the  rods  to  project  1 
ft.  above  the  concrete.  New  rods  lapped  the 
old  1  ft.,  and  they  were  wired  together  with 
No.  20  gage  annealed  steel  wire.  The  hori- 
zontal reinforcing  was  woven  about  the  verti- 
cal rods:  this  method  proved  lo  be  very 
quick. 

Weep  hole  pipes  arc  shown  on  Fig.  1.  It 
was  soon  apparent  that  not  a  drop  of  water 
was  coming  through  the  weep  holes,  so  they 
were  discarded.  Toward  the  end  of  the  job 
it  was   discovered   tli;it   all   of  the  water  was 


all  of  the  time,  so  we  used  them  with  satis- 
factory results.  As  the  shaft  will  never  be 
used  with  guides  for  hoisting,  it  was  essen- 
tial that  it  be  plumb.  The  greatest  variation 
each  way  from  center  was  not  over  a  couple 
of  inches. 

The  appended  cost  sheets  will  give  an  idea 
of  how  the  money  was  spent.  From  July  12 
on,  the  mixer  man  filled  out  the  form  shown 
on  p.  355.  Previous  to  that  date  the  time 
of  the  men  was  distributed  according  to  daily 
notes  made  by  the  writer.  The  rush  on  the 
other  work  prevented  our  keeping  separate  ac- 
counts for  each  item.  The  time  of  the  hoist 
man  was  distributed  in  accordance  with  the 
time  of  the  men  working  in  the  shaft.  Except 
for  a  few  hours  when  the  mixer  man  was 
working  on  some  specified  repair  job,  his 
time  was  charged  straight  against  the  time  of 
concreting.  He  was  at  the  shaft  on  June  15. 
IC  and  22.  and  then  came  back  on  the  27  of 
June  to  stay  till  the  concreting  was   finished. 

All  materials  are  charged  at  book  values  ex- 
cepting 1,100  ft.  of  new  2-in.  pipe,  which  was 
used  for  about  2  weeks  and  then  taken  back 
into  stock.  The  lumber  in  the  bottom  forms 
was  used  but  one  time  and  then  taken  in 
the  mine,  where  it  was  used  in  timbering.  The 
cement  platform  was  made  of  new  lumber 
and  the  boards  are  in  good  shape,  as  are  also 
the  timbers  which  supported  the  moving  plat- 
form on  surface.  The  items  covered  by  each 
matcri.-il  are  listed.     The  cost  of  a  team  was 


28  cts.  per  hour.     The  wages  paid  the  teams- 
ters  are   all   noted. 

COST    PATA. 

The  distribution  of  materials  and  supplies 
and  their  cost  were  as  follows: 

Item.  Cost. 

2,110    s.icks      cement       (no      credit      for 

sacks)     $1,244.05 

Reinforcing    277.66 

Tools    60.79 

Water  supply   line 83.16 

Forms  and  platforms 253.88 

Buckets,    chutes  and   measuring  box 55.12 

Lighting    24.55 

Supplies     23.90 

Clothes,   oilskins  and   rubber  boots 29.54 

Total     $2,052.64 

.'Vxes,  drills,  saws,  bars  and  hammers  are 
covered  by  the  item  tools.  The  item  water 
supply  line  includes  pipe,  valves,  jettings,  cop- 
per wire,  power  line,  poles,  insulators  and  foot 
valve  but  includes  1,100  ft.  of  2-in.  pipe  for 
extension.  The  item  forms  and  platform 
covers  all  lumber,  bolts,  nails,  washers,  etc.. 
used  in  the  construction  of  these  articles.  The 
item  lighting  includes  incandescent  light 
globes,  waterproof  sockets,  tape  and  wire.  The 
item  supplies  covers  all  lubricating  oils,  grease, 
packing,  rope,  waste  and  miners'  oil. 

The  cost  of  labor  is  sepirated  into  11  items 
and  each  is  given  in  detail  and  finally  all  are 
summarized   in   the    following   tabulations: 

(1)  The  cost  of  securing  rock  and  sand 
as  described  above  was   as   follows : 

Item.  Cost. 

Ch.   engr.,    13   hrs.   at   $175  per  mo $     7.58 

Draftsman.   8  hrs.  at  $90  per  mo... 2.40 

Machinist,   6   hrs.  at   35  cts 2.10 

Machinist,  12  hrs.  at  20  cts 2.40 

Teamster,    549   hrs.   at   22V,   cts 123.52 

Teamster,    595   hrs.   at   20   cts 119.00 

Laborer,    S02   hrs.    at   17V.    cts 140.33 

Laborer,    1.179   hrs.   at   20   cts 235.88 

Laborer.   245   hrs.   at  25  cts 61.25 

Labor  repairing  crusher 23.70 

Total     $718. OS 

In  addition  to  this  total  there  was  for  ani- 
mal hire  $.320.32,  making  a  grand  total  of 
$1,038.40,  or  a  cost  of  $1,77  per  cu,  yd.  for 
580  cu.  yds.  of  concrete. 

(21  Preliminary  work  as  indicated  above, 
included  such  items  as  movin,g  head  frame, 
clearing  awav  rubbish  around  shaft,  installing 
mixer,  centrifugal  pump,  water  tank,  mixing 
platform,  and  bucket  chute,  and  making  con- 
crete bucket  and  chutes  and  work  on  seep 
holes.  Preliminary  work  is  itemized  as  fol- 
lows : 

Item.  Cost, 

Ch.  pngr..  55  hrs    at  $175  per  mo $  32.06 

Draftsman,  64  hrs.  at  $90  per  mo 18.81 

Shaftman,  40  hrs,  at  40  cts 16,00 

Machinist.    73   hrs.    at    53   cts 38.69 

Machinist,   6  hrs.  at  40  cts 2.40 

Machinist.  3  hrs    at  2714  cts 0.82 

Machinist,    78   hrs.   at   25   cts 19.50 

Pipeman,   28  hrs.   at  30  cts 8.40 

Pipeman.   23   hrs.  at  22H   cts 5.17 

Hoistman.  50  hrs,  at  32V.  cts 16.25 

Carpenter,    70   hrs.   at   40   cts 28.00 

Carpenter,    70   hrs.   at   30  cts 21.00 

Teamster,  15  hrs.  at  20  cts 3.00 

Teamster,  6  hrs.  at  22%  cts 1.36 

Teamster.  5  hrs.  at  25  cts 1.25 

Laborer,  30  hrs.  at  17%  cts 5.25 

Laborer.  210  hrs.  at  20  cts 42.00 

Electrician.  20  hrs.  at  32%  cts 6.50 

Foreman,    150   hrs.   at    50   cts 75.00 

Shaftman.  70  hrs.  at  35  cts 24.50 

Machinist,  5  hrs.  at  30  cts 1.50 

Blacksmith.  22  hrs.  at  35  cts 7.70 

Blacksmith's  helper.  25  hrs.  at  20  cts B.OO 

Total,   1,118  hrs $380.15 

To  this  total  has  to  be  added  $7,28  for  team 
hire,  making  a  grand  total  of  $.387,43,  or  60 
cts.  per  cu.  yd.  for  .586  cu.  yds.  of  concrete. 

("3)  Making  movable  forms  on  top,  making 
platform  below,  and  assembling  whole  cost  as 
follows : 

Item.  Cost. 

Draftsman,    42  hrs.   at   $90   per  mo $  12.30 

Shaftman,   45  hrs.  at  42  cts 15.00 

Shaftman.  30  hrs.  at  35  cts 10.50 

Blacksmith,   5  hrs.  at  35  cts 1.75 

Machinist,    28   hrs     at   40   cts 11.20 

Blacksmith's  helper.   35  hrs.   at  20  cts 7.00 

Machinist,    27   hrs.   at   20  cts 5.40 

Blacksmith,  46  hrs.  at  30  cts 13.80 

Carpenter,    30   hrs.    at   45   cts 13.50 

Hoistman,    20   hrs.   at   32%    cts 6.50 

Foreman.   30  hrs.  at  50  cts 15.00 

Teamster.   2  hrs.   at  22%   cts 4.50 

Teamster,   S  hrs.  at  20  cts 1.60 

Ch.   engr..    50   hrs.   at   $175   per   mo 28.20 

Total    $149.25 
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To  this  has  to  be  added  $2.80  for  team  hire, 
making  a  grand  total  of  $lo2.0r).  This  sum  is 
chargeable  to  concrete  laid  from  platform, 
which  was  540  cu.  yds.  This  gives  a  cost  per 
cu.  yd.  of  $0,281.  There  were  300  sq.  ft.  of 
concrete  surface  molded  by  the  movable 
forms  so  that  the  cost  per  sq.  ft.  for  the 
above  items  was  50  cts. 

(4)  The  work  of  excavation  required  at 
the  bottom  preliminary  to  the  concrete  work 
comprised  the  following  items  of  cost: 

Item.  Cost. 

Shaftman.   65  hrs.  at  35  cts $22.75 

Shaftman.    75   hrs.   at   40   cts 30.00 

Blacksmith.   1  hr.  at  37  cts 0.37 

Holstman,  30  hrs.  at  321^  cts 9.75 

Total,  171  hours $62.87 

(5)  The  cost  of  erecting  forms  for  the  46 
cu.  yds.  of  concrete  work  at  the  bottom  of  the 
shaft,  including  placing  reinforcement,  was  as 
follows : 

Item.  Cost. 

Shaftman,   145  hrs.  at  40  cts $  58.00 

Shaftman,  65  hrs.  at  35  cts 22.75 

Hoistman,    55   hrs.    at   32%    cts 17.87 

Carpenter.   20   hrs.  at   40   cts 8.00 

Foreman,   75  hrs.   at  50  cts 37.50 

Draftsman,  30  hrs.  at  $90  per  mo 8.70 

Teamster,  11  hrs.  at  20  cts 2.20 

Total,   401  hours $155.02 

To  this  total  has  to  be  added  $3.08  for  team 
hire,  rnaking  a  grand  total  of  $158.10.  This 
sum  divided  bv  46  cu.  yds.  gives  a  cost  per 
cubic  yard  of  $3,433.  For  667  sq.  ft.  of  sur- 
face the  cost  was  23.7  cts.  per  sq.  ft. 

(6)  The  cost  of  concreting  the  bottom,  46 
cu.  yds.,  was  as  follows : 

Item.  Cost. 

Shaftman,   50  hrs.  at  40  cts $20.00 

Shaftman,  25  hrs.  at  35  cts 8.75 

Mi.xerman,   30  hrs.   at  2714    cts 8.25 

Hoistman.    25    hrs.    at   32%    cts 8.12 

Foreman,  25  hrs.  at  50  cts 12.50 

Laborer,    75   hrs.    at   17%   cts 13.12 

Laborer,  110  hrs.  at  20  cts 22.00 

Laborer,  15  hrs.  at  25  cts 3.75 

Total,    345   hours.... $96.49 

This  gives  a  cost  per  cubic  yard  for  46  cu. 
yds.  of  $2.10. 

(7)  The  cost  of  removing  the  bottom 
forms  was  as   follows : 

Item.  Cost. 

Shaftman,  30  hrs.  at  35  cts $10.50 

Shaftman,   50  hrs.  at  40  cts 20.00 

Hoistman,   30  hrs.  at  32%   cts 9.75 

Foreman,    20   hrs.   at   50   cts 10.00 

Total,  130  hours $50.25 

The  cost  per  cubic  yard  for  46  cu.  yds. 
was,  therefore,  $1,092. 

(8)  The  work  under  heading  comprises 
raising  and  setting  forms,  removing  rock, 
placing  reinforcing  and  removing  timber 
while  concreting  from  platform.  The  cost 
was  as  follows : 

Item.  Cost. 

Shaftman,  307  hrs.  at  35  cts $107.45 

Shaftman,   614  hrs.  at  40  cts 245.60 

Hoistman,   308  hrs.  at  37%   cts 100.10 

Foreman,    308   hrs.   at   50   cts 154.00 

Laborer,   562  hrs.  at  20  cts 112.40 

Blaclismith,  10  hrs.  at  35  cts 3.50 

Blaclismith's  helper,  3  hrs.  at  30  cts 0.90 

Blacksmith's  helper,  8  hrs.  at  20  cts 1.60 

Mixerman,   30   hrs.   at  27>4   cts 8.25 

Laborer,    93   hrs.  at   17%   cts 16.27 

Total,   2,243   hours $750.07 

For  540  cu.  yds.  of  concrete  placed  from 
the  moving  forms  this  gives  a  cost  of  $1.39 
per  cu.  yd. 

(9)  The  cost   of   placing  540  cu.   yds.   of 


concrete    from    the    movable     forms    was    as 
follows: 
Item.  Cost. 

Siiaftman,  208  hrs.  at  40  cts /$  83.20 

Shaftman,   104  hrs.  at  35  cts 36.40 

Mixerman,  368  hrs.  at  27%  ccs 101.20 

Hoistman,   103  hrs.  at  32%  cts 33.47 

Laborer.  258  hrs.  at  17%  cts 45.15 

Laborer,  398  hrs.  at  20  cts 79.66 

Laborer,  92  hrs.  at  25  cts 19.00 

Foreman,  104  hrs.  at  50  cts 52.06 

Moving  pump  and  pipe  line,   69  hrs 20.32 

Hauling   water    in    tanks 4.65 

Total,    1,736   hours $475.11 

For  540  cu.  yds.  tliis  gives  a  unit  cost  of 
$0,891  per  cu.  yd. 

(10)  The  cost  of  hauling  cement  to  the 
work  was  as   follows : 

Item.  Cost. 

Teamster,  52  hrs.  at  20  cts $10.40 

Teamster.   67  hrs.  at  22%   cts 15.07 

Additional  animal  hire 33.32 

Total,    119    hours $58.79 

The   cost    for    hauling   2,110   sacks   was   2.8 

cts.  per  sack  and  for  586  cu.  yds.  of  concrete 

it  was  10  cts.  per  cu.  yd. 

(11)  The  cost  of  superintendence  was 
$38.99  or  0.6  cts.  per  cu.  yd.  for  586  cu.  yds. 
of    concrete. 


DAILY    SHAFT    REPORT. 

Date     

Started   concreting   

Stopped  concreting   

Number  of  batches 

Hrs 

Removing  timbers   

Raising  forms    

Removing   rock    

Surface  men  helping  shaft  men  on  timbers.. 


Man's  No 

Removing  rock 


Hours. 


How  many   teams  were  out "2 


It  will  be  observed  that  the  concrete  work 
divides  itself  into  bottom  concrete  and  shaft 
lining  proper.  This  permits  of  three  sum- 
maries: (1)  bottom  concrete,  46  cu.  yds.; 
(2)  shaft  lining,  .540  cu.  yds.,  and  (3)  total 
concrete,  -586  cu.  yds. 

The  cost  of  46  cu.  yds.  of  bottom  concrete 
was  as  follows : 

Item.  Per  cu.  yd 

Preliminary  surface  work $  0.66 

Securing  rock  and  sand 1.77 

Hauling  cement    0.10 

Excavation    1.366 

Bottom  forms,   making  and  erecting 3.433 

Concreting   2.100 

Removing  bottom  forms 1.092 

Superintendence 0.066 

Total    $10,587 

The  cost  of  540  cu.  yds  of  concrete  in  the 
shaft  lining  proper  was  as  follows : 

Item.  Per  cu.  yd. 

Preliminary  surface  work $0.66 

Securing  rock  and  sand 1.77 

Hauling  cement   0.10 

Movable    form    construction 0.281 

Work  in   shaft 1.390 

Converting    0.891 

Superintendence    0.066 


Total    $5,158 


TABLE   L— DISTRIBUTION 

OF  DAILY  WORK 

IN   SHAFT  WHILE 

PLACING   CONCRETE 

FROM    PLATFORM. 

Raising 

&Set- 

Removing 

tling  Forms. 

Rock. 

Removing 

Placing 

Sharp 

ening 

■Occupa-      Rate.    Hrs. 

Amt. 

Hrs. 

Amt. 

Timbers. 

Reinforcing. 

Tools 

Etc. 

Totals. 

tion.           cts. 

Hrs. 

Amt. 

Hrs.     Amt. 

Hrs. 

Amt. 

Hrs.       Amt. 

Shaftman   ..35           70 

$  24.50 

109 

$  38.15 

96 

$  33.60 

32       $11.20 

307       $107.45 

Shaftman    ..40         140 

56.00 

218 

87.20 

192 

76.80 

64         25.60 

614         245.60 

Hoistman   ..32%       70 

22.75 

110 

35.75 

96 

31.20 

32         10.40 

308         100.10 

Foreman  ..  .50           70 

35.00 

110 

55.00 

96 

48.00 

32         16.00 

308         154.00 

Laborer 10 

317 

63.40 

245 

49.00 

562         112.40 

Blacksmith  35 

10 

$3.50 

10             3.50 

Blacksmith  30 

3 

.90 

3                .90 

"helper    ...20 

s 

1.60 

8              1.60 

Mixerman    .27%      ... 

IS 

4.95 

12 

3.30 

30              8.25 

laborer  17%     ... 

32 

5.60 

61 

10.67 

93           16.27 

For  the  total  586  cu.  yds.  the  cost,  including 
materials,   was  as   follows : 

Per 

Item.  Total.  cu.  yd. 

Labor  $2,901.75  $4.95 

Animal   hire   372.96  0.64 

Materials    2,052.64  3.50 

Total    $5,327.35  $9.09 

In  conclusion  Table  I,  showing  the  distribu- 
tion of  daily  work  in  the  shaft  while  placing 
concrete  from  the  platform  is  of  interest. 


Specification  For  and  Cost  of  Finishing 

a  Concrete  Building  Wall  by 

Brushing. 

A  brushed  finish  was  required  in  construct- 
ing the  concrete  walls  of  the  Tuberculosis 
Hospital  at  Rockville,  Ind.  The  contractors, 
Bruhaker  &  Stern,  give  the  following  data 
regarding  the  work  in  a  paper  before  the  In- 
diana  Society   of  Engineers: 

No  special  material  was  used  to  secure  this 
effect.  Precaution  was  taken,  however,  to 
make  the  mixture  as  uniform  as  possible,  and 
the  forms  were  well  spaded  to  bring  the- 
pebbles  next  to  the  forms.  The  foundations 
of  the  various  buildings  ranged  from  3  to  6 
ft.  in  height.  The  forms  of  the  face  were 
taken  down  when  the  concrete  was  24  hours 
old,  and  the  entire  surface,  thus  exposed,  was 
brushed  immediately  before  the  cement  set 
hard.  They  used  plain  water  for  most  of 
the  work,  and  only  a  few  times  did  they  have 
to  resort  to  acid.  After  the  men  were  broken 
in  they  became  quite  expert,  and  they  had  no 
trouble  in  getting  a  good  effect. 

The  contractor  informed  us  that  the  work 
cost  him  approximately  2  cts.  per  sq.  ft.  in 
addition  to  the  cost  of  the  concrete  wall ;  that 
is,  the  extra  cost,  in  obtaining  the  brushed 
surface,  was  2  cts.  per  sq.  ft.  The  specifica- 
tions  for  the  work  follow : 

Forms. — Forms  are  to  be  built  in  sections 
and  so  arranged  that  each  section  can  be  tak- 
en down  at  the  proper  time,  to  give  access 
to  the  face  of  the  concrete.  Molds  are  to  be 
nailed  onto  the  face  of  the  forms  to  carry 
out  the  design  as  called  for  in  the  details. 
Lintels  over  doors  and  windows  are  to  be 
run  separately,  and  the  forms  are  to  be  built 
accordingly. 

The  proportions  are  to  be  as  specified  above. 
The  gravel  must  be  screened  and  the  mixture 
must  be  absolutely  uniform  to  get  the  proper 
effect.  Coiicrete  is  to  be  dumped  into  the 
forrns  in  layers  and  kept  level.  An  entire 
section  of  the  forms  must  be  run  at"  one 
time,  and  the  concrete  must  be  well  spaded 
to  bring  a  uniform  mixture  to  the  face  of  the 
walls. 

Forms  arc  to  be  taken  down  in  24  hours, 
during  warm,  dry  weather ;  otherwise,  to  re- 
main as  much  longer  as  conditions  require. 
The  surface  is  then  to  be  brushed  with  wire 
brushes  and  water  till  all  of  the  cement  has 
been  washed  off,  leaving  the  pebbles  or  stones 
exposed  and  in  good  relief.  If  necessary,  a 
small  amount  of  muriatic  acid  should  be  add- 
ed to  the  water.  The  best  brushes  for  this 
purpose  are  a  fine  brush.  No.  177,  and  a  coarse 
brush.  No.  1082.  Care  must  be  taken  that  the 
pebbles  are  not  dislodged.  If  the  concrete 
is  too  soft  to  permit  brushing,  the  w-ork  must 
be  delayed  a  sufficient  length  of  time.  The 
returns  to  the  window  and  door  jambs  must 
be  treated  in  the  same  manner. 


Totals 


350     $138.25     914     $290.05       798       $252.57       160       $63.20       21       $6.00       2,243       $750.07 


Method   and    Cost    of    Constructing    a 

Small   Reinforced  Concrete 

Roof.* 

A  building  in  course  of  construction  in 
South  Bend,  Ind.,  has  on  the  top  story  a 
public  hall  covering  the  full  size  of  the  build- 
ing, about  62x66  ft.,  and  the  owner  conceived 
the  idea  of  a  roof  garden  in  connection  with 
this  hall  and  called  on  the  writer  to  design 
a  roof  which  would  answer  his  purposes  not 
only  to  take  the  live  load  desired,  but  which 
would  be  waterproof  and  at  the  same  time 
sightly. 

The   framing  of  the  roof  skeleton  consists 

•Abstract  from  a  paper  by  A.  J.  Hammond 
before  the  Indiana  Society  of  Engineers,  1910. 
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of  three  roof  trusses  which  set  about  lli  ft. 
on  centers  and  transversely  to  the  roof  trusses 
are  hues  of  steel  beams  resting  from  hangers 
attached  te  the  top  chord  of  the  trusses,  the 
beatiis  being  about  6  ft.  on  centers.  The  con- 
crete roof  beams  are  therefore  supported  on 
four  sides,  6  ft.  one  way  and  16  ft.  the  other, 
but  the  roof  is  designed  and  built  as  a  mono- 
lith,  reinforced   in   both   directions. 

The  entire  concrete  floor  slab  rests  on  its 
outer  edges  on  the  brick  walls  and  expansion 
is  provided  for  by  an  annular  space  1  in.  wide, 
extending  entirely  around  the  slab,  the  slab 
itself  resting  on  galvanized  strips  which  were 
heavily  oiled.  The  slab  is  3%  ins.  in  thick- 
ness for  6-ft.  spans  and  the  reinforcement 
consists  of  cup  bars  %  in.  in  diameter,  spaced 
6  ins.  on  centers  and  lapped  about  50  diam- 
eters, while  transversely,  to  take  care  of  ex- 
pansion, are  also  placed  cup  bars  %  in.  in 
diameter,  spaced  12  ins.  c.  to  c.  and  having  the 
same  efficient  lapping. 

The  concrete  was  composed  of  a  natural 
gravel  obtained  from  extensive  pits  near  South 
Bend,  which  was  practically  free  from  loam 
and  dirt  and  graded  from  coarse  sand  to  pea 
gravel  and  larger,  but  no  large  stones  or  peb- 
bles were   found. 

As  tested,  the  gravel  showed  about  20  to  22 
per  cent  voids  and,  in  order  to  use  a  concrete 


uniform  through  the  entire  thickness  of  3% 
ins.,  so  that  a  mortar  coat  could  be  worked 
up  and  made  a  smooth  finish  when  floated  and 
troweled,  the  mix  decided  upon  was  1  part 
of  Medusa  Portland  cement  and  3%  parts 
gravel. 

The  concrete  was  thoroughly  mixed  in  a 
mechanical  mixer,  using  what  may  he  termed 
a  wet  mix,  and  when  floated  and  troweled  pre- 
sented a  fairly  good  sidewalk  finish,  and  after 
the  forms  were  removed  from  under  the  slab, 
a  good  smooth  surface  was  found. 

The  excess  of  cement  to  fill  the  voids  was 
used  not  only  for  the  purpose  of  making  a 
strong  concrete,  but  also  to  have  the  natural 
concrete  as  nearly  waterproof   as  possible. 

In  addition,  however,  to  this  condition  of 
providing  against  leakage,  the  surface  will 
lie  coated  with  a  waterproofing  compound 
called  Liquid  Konkerit,  furnished  by  Toch 
Brothers,  which  has  the  natural  cement  color, 
but  so  far  no  leakage  of  any  description  has 
been   discovered. 

The  roof  has  a  pitch  of  about  Vi  in.  to  the 
foot,  which  is  the  same  pitch  as  is  commonly 
used  in  sidewalk  work,  and  the  result  is  prac- 
tically a  fiat  surface,  making  a  desirable  floor 
for  the  roof  garden. 

As   the   contractor   had    named   a   mininnmi 


price  of  -tt  cts.  per  sq.  ft.  for  the  roof  ex- 
clusive of  the  trusses  or  beams,  it  was  de- 
cided to  do  the  work  by  day  labor,  allowing 
the  contractor  $•')  per  day  for  his  general  su- 
pervision. 

The  cost  of  the  roof  is  covered  by  the 
following  items,  which,  under  more  favorable 
conditions,  could  be  materially  reduced  as, 
on  account  of  scarcity  of  labor,  some  carpen- 
ters had  to  be  impressed  for  this  work. 

Common  labor  was  paid  2.5  cts.  per  hour ; 
carpenters  were  paid  35  cents  per  hour ;  ce- 
ment finishers  and  engine  men  were  paid 
50   cts.    per   hour. 

L,a.ljor  erecting   se.affold    and    forms $  146.35 

Co.st  of  labor  on  cement  roof 230.45 

Foi"    use    of    mixer,    Iioistinj^   engine    and 

supplies 69.S5 

Lumber  for  forms  and  galvanized  iron..  122.2S 

Contractor's    time    115.00 

Steel  bars   97.41; 

Gravel    49.50 

Cement  141.75 

Waterproofing    60.00 

Total    $1,032.64 

Credit   for  Ilooring 30.00 

Total   $1,002.64 

Based  on  4,IH)0  sq.  ft.  of  roof  surface,  this 
shows  a  cost  of  25  cts.  per  sq.  ft.,  or  a  saving 
of  $400  on  the  contractor's  bid. 


Methods  of  Conducting   Test   Borings 
and  of  Sinking  Shafts  for  the  Hud- 
son   River    Crossing    of    the 
Catskill  Aqueduct. 

The  Hudson  River  is  the  most  important 
barrier  encountered  by  the  Catskill  aqueduct 
in  its  course  southerly  from  Ashokan  Reser- 
voir to  New  York  City.  In  consequence, 
much  study  lias  been  given  to  the  problem  of 
locating  the  point  of  crossing  the  river  for 
the  aqueduct.  Studies  were  made  involving  the 
exploration  of  the  river  from  Pegg's  point, 
about  two  miles  north  of  the  village  of  New 
Hamburg,  to  Anthony's  Nose,  in  the  High- 
lands. As  the  location  is  afifected  by  the  loca- 
tion of  the  land  sections,  of  the  aqueduct,  at 
the  valleys  of  the  tributary  streams,  much 
time  was  also  given  to  the  study  of  those  val- 
leys. Crossings  by  shield  tunneling  methods; 
by  concrete-jacketed  steel  pipes  sunk  in 
a  dredged  trench,  and  by  reinforced  concrete 
tunnel  built  in  sections  on  shore,  launched, 
sunk  in  a  trench  and  joined  under  water, 
were  considered,  but  a  pressure  tunnel  sunk 
deep  in  solid  rock  Was  adopted  and  is  be- 
lieved to  be  the  cheapest  tvpe  for  any  depth 
less  than  3,000  to  4,000  ft.  below  the  river 
surface.  A  preliminary  study  was  also  made 
of  a  bridge  supporting  four  steel  pipes  8  ft. 
in  diameter,  to  cross  the  river  near  Consti- 
tution Island,  but  this  was  found  to  be  more 
expensive  than  any  other  type,  as  maintenance 
charges  would  be  high,  and  there  would  be 
many  other  serious  objections.  The  pressure 
tunnel  is  the  most  economical  construction, 
involves  the  least  maintenance,  is  the  safest 
and  most  durable  type. 

Wash  borings  were  begun  in  IflO.")  to  deter- 
mine the  best  location  for  the  pressure  tunnel 
and  22(1  holes  on  14  cross  sections  of  the  river 
were  made.  These  indicated  that  the  depth  of 
the  rock  in  the  gorge  was  very  great  and  the 
layer  of  material  overlying  the  rock  was  so 
great  as  to  make  wash  boring  impracticable. 

By  reference  to  Fig.  1,  which  shows  the 
complete  borings  to  date,  the  description  of 
the  borings  may  be  readily  followed.  This 
description  is  prepared  in  part  from  notes  on 
the  work  by  the  editor  and  partly  from  a  paper 
presented  by  Messrs.  Samuel  D.  Dodge  and 
Wm.  B.  Hoke,  assistant  engineers  of  the  Board 
of  Water  Supply,  on  Sept.  25,  1910,  before  the 
Municipal  Engineers  of  New  York.  The  paper 
deals  in  grfat  detail  with  the  studies  and  ex- 
plorations made  to  determine  the  depth  of  the 


gorge   at   Storm  King  mountain,  tlie  point   at 
which  the  crossing  is  to  be  made. 

On  account  of  the  great  hydraulic  pressure 
which  will  be  exerted  on  the  interior  of  the 
siphon  tunnel  under  the  river  and  also  on  ac- 
count of  the  great  exterior  pressure,  during 
construction,  by  the  waters  of  the  Hudson 
River  above,  it  was  deemed  necessary  to  locate 
the  tunnel  under  at  least  150  ft.  of  sound  bed- 
rock. 

I'ertical  Borings  From  Scoit.'s  in  the  River. 
IViisIt  Borings. — The  wash  borings  proved  to 
be  unreliable  for  determining  the  location  of 
bedrock  in  this  class  of  material.  They  gave 
a  level  profile  at  a  depth  of  about  160  ft.,  in- 
dicating bedrock,  which  was  later  proved  to 
be  the  top  layer  of  gravel  in  hardpan.  These 
borings  were  carried  on  from  a  small  scow 
equipped  with  a  derrick,  hand  winch  and 
pump.  A  1-in.  pipe  water  jet  was  forced  down 
inside  a  larger  pipe  which  acted  as  a  casing, 
kept  the  hole  open,  and  allowed  the  samples 
of  material  to  pass  up  with  the  water  from 
the  bottom  of  the  jet  pipe. 

The  force  consisted  of  1  captain,  about  4 
deck  hands  and  3  men  for  boring.  The  fol- 
lowing table  is  a  record  of  the  wash  boring 
done : 

No.  of  holes  at  Storm  King  line IS 

Aggregate   length    in   water 905  ft. 

Aggregate    length    in    earth 1.746  ft. 

Average  progress  per  day  in  earth 175  ft. 

Average   progress   per  day   in    earth    and 

water    265  ft. 

Contract   price   for   water  and   earth   per 

ft $0.90 

Core  Borings. — The  core  boring  contract 
was  let  to  the  American  Diamond  Rock  Drill- 
ing Co.,  but  was  done  by  the  assignees,  the 
Phoenix  Construction  Co.  The  equipment  in 
use  at  present  by  the  companv  is  a  pile  driver 
scow  .35x100  ft.  with  leads  60  ft.  high ;  a  double 
7xlO-in.  engine  with  12-in.  drums,  and 
two  12x7xr2-in.  pumps  with  a  capacity  of  100 
gals,  per  minute  at  120  lbs.  pressure  and  using 
a  60  h.  p.  boiler.  The  casing  wash  pipe  is  18- 
in.  and  14-in.  steel  welded  pipe,  and  10-in., 
8-in.,  6-in.,  4-in.,  2%-in.  and  2-in.  extra  heavy 
•screw  joint,  wrought  iron  drive  pipes  with 
long  sleeve  couplings.  A  diamond  drilling  ma- 
chine is  included  with  1%-in.  rods  and  dia- 
monds for  two  bits.  The  scow  is  anchored 
by  6  or  more  anchors  located  at  the  bow,  the 
stern  and  the  four  corners.  The  anchors 
weigh  from  2  to  3  tons  and  are  attached  to 
the   scow   with   400  or   500   ft.   of   wire  cable. 

Fifteen  river  holes  were  made  by  this  plant 
and   some  of  the   difficulties  mav   be   realized 


by  the  record  of  holes  drilled.  Of  the  15 
holes,  six  successfully  reached  solid  rock,  one 
was  lost  by  the  falling  of  the  casing,  two  were 
abandoned  because  of  conditions  at  the  bot- 
t07n,  two  were  abandoned  because  the  informa- 
tion they  could  furnish  was  supplied  by  other 
holes,  one  was  knocked  over  by  the  scow  and 
two  were  knocked  over  by  passing  vessels. 
The  work  was  interfered  with  by  storms  and 
waves  from  large  steamers  which  caused  an 
up  and  down  motion  of  the  scow,  making 
work  on  the  casing  impossible.  In  the  fall  a 
number  of  storms  caused  considerable  delay 
and  usually  about  5  months  is  lost  during  the 
winter  on  account  of  the  ice.  In  closing 
up  the  work  the  pipe  is  cut  off  below  the  depth 
required  for  navigation  and  left  to  be  found 
by  divers  again  in   the  spring. 

The  method  employed  in  sinking  the  hole 
is  to  put  down  the  largest  size  casing  first 
with  as  little  driving  as  possible  and  when 
this  size  is  down  as  far  as  possible,  to  put 
down  the  ne.xt  smaller  size  inside  of  the  first 
pipe  and  to  repeat  the  operation  until  bed- 
rock is  reached.  It  is  important  not  to  have 
such  a  great  length  of  pipe  in  contact  with 
the  soil  that  the  frictional  resistance  will  pre- 
vent its  being  raised,  as  this  operation  is 
necessary  when  blasting  is  done  near  the  bot- 
tom of  the  pipe. 

The  casing  is  raised  and  lowered  by  a  cable 
which  passes  from  the  hoist  engine  over  a 
sheave  at  the  top  of  the  leads.  The  pipe  is 
added  to  as  it  goes  down  in  20-ft.  lengths,  the 
new  piece  being  suspended  by  the  fall  line 
while  being  screwed  to  the  standing  casing. 
Care  is  taken  to  screw  the  pipe  together  till 
the  ends  meet  inside  the  sleeve  couplings  so 
that  the  hammer  blows  on  the  pipe  will  not 
strip  the  threads.  The  first  casing  (18  ins.  in 
diameter)  is  very  heavy  and  sinks  without 
much  trouble  for  about  .50  ft.  into  the  mud 
and  silt  bottom  of  the  river.  It  is  then  driven 
by  light  blows  of  the  hammer  to  refusal. 
a  4-in.  pipe  is  lowered  inside  and  a  stream 
is  pumped  in  with  considerable  force,  stirring 
up  the  material  and  bringing  it  up  to  the  top 
The  hammer  at  the  same  time  continues  to 
tap  the  pipe  lightly,  a  hole  being  made  ver- 
tically throu.gh  the  hammer  to  accommo- 
date the  jet  pipe.  The  bottom  of  tlic 
jet  pipe  is  kept  near  the  bottom  of  the  casing 
and  not  so  far  below  as  to  force  the  material 
out  under  the  edge  of  the  casing.  In  clay  it 
is  possible  to  allow  the  jet  to  go  some  dis- 
tance below   the  casing,   but   with   gravel  and 
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sand  the  position  nt  the  jet  must  l)e  regu- 
lated to  within  a  few  inches. 

In  large  casings  the  water  returning  from 
the  jet  has  little  velocity  and  only  the  tiner 
material  is  carried  up,  leaving  the  gravel  and 
heavier  material,  which  must  he  taken  out  hy 
:i   bailer. 

When  it  is  impossible  to  use  a  l)ailer  an 
.\   faced  chopping  bit  is  used  to  Ijreak  up  the 

BnMKnecn  Martain 
Eost  Shaft- 


very  apt  to  occur  when  the  jet  has  too  little 
force  and  when  the  casing  is  large.  In  the 
casing  the  sand  gives  trouble  by  forming  a 
cushion  and  decreasing  the  effect  of  the  chop- 
ping bit.  When  between  casings  the  sand  in- 
creases the  friction  when  necessary  to  raise 
for  firing  a  shot.  Many  times  it  has  been 
necessary  to  withdraw  an  entire  line  of  cas- 
ings in  order  to  free  the  jet  pipe. 

Stor.nKinq  Mountain 
W:st  Shoft 


Fig.   1 — Section  of  Hudson   River  Crossing  of    Catskill     Aqueduct     Showing     Diamond     Drill 

Borings. 


•gravel  and  cobble  stones.  This  bit  is  placed 
nn  the  end  of  the  long  line  of  drill  rods  and 
churned  up  and  down.  By  the  action  of  the 
bit  the  nature  of  the  obstacle  is  generally  in- 
dicated— a  stone  of  moderate  size  breaks  up 
after  a  time  and  the  casing  can  be  driven 
down  with  light  taps  of  the  hammer.  If  a 
lot  of  small  stones  is  encountered  the  chips 
from  them  come  up  freely,  and  if  a  large 
linulder  is  encountered  the  casing  rebounds 
when  driven  and  it  is  then  necessary  to  use 
the  diamond  drill  and  to  blast.  Blasting  is 
also  resorted  to  in  case  it  is  difficult  to  ad- 
vance through  a  nest  of  small  stones.  The 
effect  of  blasting  in  this  case  is  to  force  the 
material  back  and  break  up  the  stones  close 
by,  leaving  a  hole  which  the  casing  must  be 
forced  into  immediately  before  the  stones  fall 
in  and  fill  the  space.  The  charge  is  put  down 
m  bundles  of  from  "2  to  o  sticks  according  as 
the  2V1>  or  4-in.  pipe  is  used.  The  sticks  of 
dynamite  are  strung  end  to  end  on  the  ex- 
ploding wire,  which  is  carefully  measured  off 
so  as  to  reach  the  bottom.  The  casing  is 
lifted  so  as  to  be  at  least  10  ft.  above  the 
dynamite.  The  charge  is  fired  by  a  battery 
and  the  casing  immediately  driven  down. 

The  dynamite  mostly  used  is  00  per  cent 
Forcite  but  at  times  93  per  cent  nitroglycerine 
and  7  per  cent  nitroglycerine  is  used.  It  has 
been  found  that  a  hydrostatic  head  of  500  ft. 
will  force  in  the  plug  of  an  ordinary  exploder 
and  render  it  useless.  In  the  deep  holes 
therefore  a  special  exploder  covered  with 
gutta  percha  has  been  used.  A  number  of  ex- 
ploders arc  always  used  to  insure  a  fire.  In 
difficult  ground  a  charge  is  from  4  to  20 
sticks  of  Forcite.  The  record  shows  one 
place  where  8  shots  were  fired  and  3  failures 
of  shots  were  made,  using  altogether  21  lbs. 
of  dynamite  and  7C  lbs.  of  gelatine. 

In  raising  the  casing  a  heavy  ring  is  slipped 
over  the  end  and  a  clamp  is  fastened  to  the 
casing  above  it.  The  ring  is  then  brought  up 
against  the  clamp  and  its  projections,  w^ith  a 
series  of  blows,  .\nother  method  is  by  pulling 
upon  the  casing  until  the  scow  deck  is  nearly 
under  water,  then  suddenly  releasing  the  hold 
and  catching  it  again  as  the  scow  leaps  up. 
The  limiting  power  of  the  pile  driver  deter- 
mines the  depth  to  which  the  line  of  casing 
mav  reach,  and  when  it  is  no  longer  possible 
to  raise  the  casing  it  is  then  necessary  to  use 
the  next  smaller  size  of  pipe. 

.•\  sediment  of  sand  and  gravel  often  gives 
trouble  hy  collecting  between  the  casing  and 
the  jet  pipe  and  also  between  casings.    This  is 


In  cases  .where  drill  rods  or  pipe  have  be- 
come disjointed  by  excessive  pulling  or  by 
gradual  unscrewing,  it  is  sometimes  possible 
to  recover  them  by  screwing  another  pipe  on 
to  the  top  of  them,  but  more  often  a  cone- 
shaped  recovering  tool  is  used.  This  has  cut- 
ting threads  and  is  manipulated  until  its  end 
goes  into  the  broken  pipe  or  casing  and  is 
then  turned  until  sufficient  threads  are  cut  to 
have  a  firm  hold  and  the  whole  thing  is  lifted. 
In  case  a  small  pipe  is  to  be  recovered  the 
cone-shaped  cutting  tool  is  reversed  so  as  to 
have  its  base  down  and  cutting  threads  on  the 
inside  of  the  cone. 

If  a  very  short  piece  of  pipe,  a  bit,  or  other 
metal  is  lost  in  the  hole  it  is  forced  out  of 
the  way  if  possible  by  blasting.  This  is  very 
difficult,  however,  as  the  tendency  is  for  any 
such  obstacle  to  fall  ahead  of  the  casing  and 
persistently  stay  in  the  way  of  the  jet  and  the 
chopping  bit. 

Another  trouble  which  it  has  been  necessary 
to  cope  with  is  the  deflection  of  the  casing 
by  contact  with  the  side  of  a  boulder. 

If  the  pipe  is  dented  or  deflected  by  pass- 
ing a  boulder  the  resistance  is  soon  increased 
to  such  an  extent  as  to  make  further  progress 
impossible.  A  deflection  also  makes  impossi- 
ble the  rotary  motion  of  the  diamond  drill 
rods,  which  necessaril)'  come  into  play  when 
bedrock  is  reached,  so  whenever  there  is  a 
suspicion  that  the  casing  is  going  out  of  line, 
it  is  removed,  the  bent  portion  taken  off  and 
a  blast,  fired  at  the  point  of  difficulty.  If  the 
casing  is  badly  bent  and  driven  so  far  as  to 
render  its  removal  impossible  the  only  chance 
for  saving  the  hole  lies  in  cutting  the  casing 
with  a  rotary  cutting  tool.  The  casing  is 
then  raised  and  the  bent  part  fished  out  or 
blasted  out  of  the  w-ay. 

This  condition  was  encountered  riSB  ft.  in 
depth  at  one  hole  where  a  large  amount  of 
dynamite  and  five  weeks'  time  w^ere  consumed 
ill  a  futile  efifort  to  get  past  the  detached  piece 
of  pipe. 

Among  the  tools  not  already  mentioned. 
which  liave  been  contrived  to  meet  special 
occasions,  are  the  "gouge"  and  the  ''spear.'" 
The  gouge  is  a  cone-shaped  tool  used  to 
spread  the  crumpled  edges  of  a  casing  to  gain 
clearance  for  a  smaller  casing.  The  spear  is 
used  to  recover  a  piece  of  pipe  by  passing 
through  it  and  catching  hold  of  the  bottoin 
edge  by  its  hinged  barb. 

Diamond  Drilling. — When  it  is  believed  that 
a  large  boulder  is  in  the  way  the  drilling  ma- 
chine  is   set  up.     This   machine  must  have  a 


stationary  support.  A  small  platform  was 
finally  devised  (after  using  other  methods) 
and  was  supported  on  wooden  brackets 
clamped  directly  to  the  casing.  The  casing  is 
held  in  place  by  four  anchor  lines.  The  plat- 
form is  just  large  enough  to  accommodate  the 
machine  and  give  the  men  space  to  work.  The 
boiler,  pump  and  other  materials  are  kept  on 
a  scow  and  the  boiler  is  connected  with  the 
machii'e  by  a  flexible  hose.  When  it  is  be- 
lieved that  bedrock  has  been  reached  a  good 
deal  ct  preparation  is  made  to  get  the  casing 
seated  so  that  sand  can  not  wash  under  its 
edge  from  the  outside.  The  chopping  hit  is 
worked  on  the  rock  until  the  casing  is  sunk 
for  several  inches  into  the  rock  and  all  open- 
ings between  the  casing  and  the  rock  are 
grouted. 

.\ftcr  there  is  proof  of  bedrock  having  been 
reached,  the  pile  driver  leaves  for  another 
location  and  a  small  scow  is  substituted  to  act 
as  tender  until  the  diamond  drilling  has  been 
completed. 

The  bit  used  for  this  work  is  2  1/lti  ins.  in 
diameter  and  brings  up  a  core  of  1%  ins.  in 
diameter.  Four  diamonds  are  set  on  the  outer 
edge  and  four  on  the  inner  edge,  about  12 
carats  of  stones  in  all.  A  10-ft.  core  barrel 
is  above  the  bit,  which  holds  the  core  by 
means  of  a  spring  collar.  Usually  the  dia- 
monds have  to  be  reset  before  10  ft.  of  core 
has  been  obtained  and  therefore  the  length  of 
core  barrel  does  not  limit  the  amount  drilled 
before  pulling.  The  rods  are  1%  ins.  in  di- 
ameter with  flush  joints.  The  hole  through 
them  is  IV-j  inS.  in  diameter  except  at  the 
unions  where  it  is  only  %  in.  in  diameter.  The 
rods  are  in  lu-ft.  lengths  but  in  being  taken 
out  thev  are  unjointed  only  at  every  second 
joint.     The  drilling  machine  has  a  capacity  for 
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Fig.    2 — Diagram    Showing    Arrangement    of 
Holes  for  Sinking  Shaft. 


1,000  ft.  It  consists  of  a  geared  spindle 
driven  by  a  steam  cylinder,  which  rotates  the 
rods  and  feeds  them  down  the  hole.  It  has 
also  hydraulic  cylinders  for  producing  and 
regulating  the  pressure  of  the  bit  against  the 
rock.  Water  is  forced  through  the  rods  to 
cool  the  bit  and  wash  away  the  cuttings.  The 
drill  runner  watches  carefully  the  return  of 
the  wash  water  as  seams  are  sometimes  en- 
countered through  which  the  water  escapes, 
allowing  the  cuttings  to  collect  about  the  core 
barrel  until  it  is  wedged  tight,  or  leaving  the 
bit  uncooled,  in  which  case  such  a  heat  is  gen- 
erated as  to  destroy  the  diamonds.  A  diamond 
is  sometimes  torn  out  of  its  setting  at  a  seam 
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or  from  breaking  up  of  the  core  and  at  once 
becomes  a  menace  to  the  other  diamonds.  As 
soon  as  this  is  discovered  work  is  stopped 
until  the  diamond  is  recovered.  A  blank  bit 
covered  with  soft  wax  is  lowered  into  the 
hole  and  the  diamond  is  often  recovered  by 
adherence  to  the  wax.  In  cases  where  a'  bit 
is  twisted  or  broken  off  and  a  wax  bit  fails 
to  get  the  pieces,  it  is  sometimes  necessary  to 
start  at  the  top  with  a  larger  sized  bit  and 
ream  out  the  hole  to  a  point  below  the  ob- 
stacle, which  is  then  brought  up  with  the  core 
if  no  further  trouble  has  occurred. 

The  following  table  gives  the  record  of  dia- 
mond drilling  in  bedrock.  Speed  was  much 
greater  in  the  shallow  holes  than  in  the  deep 
ones.  The  time  used  in  making  preparations 
for  the  diamond  drilling,  such  as  setting  the 
platform,  is  included  in  calculating  the  re- 
sults shown  in  the  table  and  as  in  some  cases 
the  distance  drilled  was  small,  this  largely  af- 
fected the  results. 

Number  of   borings    15 

Ag-gTe!»ate    lenstli    in    water    767  ft. 

Ag-gresate   length    in    earth 4,6.^6  ft. 

Aggregate  lengtli  in  bed  rock 202  ft. 

Av.   progress  per  shift,  earth 2.3  ft. 

Av.   progress  per  shift,    bed   rook 2.2  ft. 

Av.  progress  per  shift,  water,  earth  and 

bed   roclf    2.7  ft. 

Av.    progress   per   shift,    earth   in   boring 

No.   24,   749  ft.   deep 1.6  ft. 

Av.   progress  per  shift,    earth  and  water 

boring  No.   24,   749  ft.  deep 1,8  ft. 

The  force  consisted  of  1  foreman  and  3  or 
four  men. 

Test  Shafts.— These  shafts  have  been  in 
progress  on  the  east  and  west  banks  of  the 
river  since  1907.  They  are  3,022  ft.  apart  and 
were  designed  primarily  to  explore  the  site 
for  the  river  crossing  but  were  so  located  and 
constructed  that  they  could  be  used  as  a  part 
of  the  completed  siphon.  The  major  part  of 
both  shafts  is  16  ft.  in  diameter,  although  the 
upper  part  of  the  west  shaft  is  rectangular. 

On  Sept.  14,  1910,  the  east  shaft  had 
reached  Elevation— 903  and  was  timbered  to 
Elev.— 9.30  and  the  west  shaft  had  reached 
Elev.— 86.5  and  was  timbered  to  Elev.— 822. 
The  average  progress  including  all  operations 
has  been  .38,9  ft,  per  month  in  the  east  shaft 
and  41,2  ft,  per  month  in  the  west  shaft.  The 
ma.ximum  progress  in  one  month  has  been  69 
ft,  in  the  west  shaft  and  6.5  ft,  in  the  east 
shaft.  The  difference  in  average  progress  is 
accounted  for  by  the  larger  quantities  of  water 
handled  at  the  east  shaft. 

Popping  Rock. — One  very  interesting  fea- 
ture of  the  work  at  the  west  shaft  that  has 
recently  developed  is  the  manner  in  which 
practically  solid  homogeneous  granite  yields 
to  the  enormous  pressure  exerted  on  the  sides 
as  the  shaft  is  sunk.  Rock  walls  apparently 
perfectly  solid  after  having  been  exposed  for 
several  days  will  pop  with  an  explosion  like  a 
gun,  and  fragments  of  rock  weighing  from 
100  to  500  lbs,  will  fly  off  the  face. 

This  proves  nerve  racking  indeed  to  the 
man  at  work  in  the  bottom.  These  explosions 
cease  after  the  rock  has  been  exposed  for  a 
certain  length  of  time  but  continue  to  follow 
us  as  the  sinking  progresses.  The  condition 
has  been  operative  for  the  last  300  or  400  ft,, 
but  it  has  grown  steadily  worse  until  now  the 
method  of  timbering  has  been  changed  from 
wooden  sets  put  in  at  intervals  of  7.5  to  100 
ft.,  to  circular  steel  ribs  and  sheeting  (4  ft. 
centers^  carried  close  to  the  bottom  of  the 
shaft.  As  excavation  progresses  these  sec- 
tions are  so  constructed  that  they  are  hung 
one  from  the  other  and  lagged  close  with  steel 
plates  %  in,  thick.  At  intervals  of  20  ft,  a 
number  of  iVj-in,  pins  arc  placed  in  the  rock 
under  the  segmented  rings  to  form  a  support 
for  the  structure  as  well  as  a  foundation  for 
the  floor  for  the  backfilling  of  rock  which  is 
packed  closely  behind  the  sheeting.  This  struc- 
ture will  remain  in  the  shaft  when,  after  com- 
pletion, it  is  concreted, 

DriUiny  Method — .Tn  sinking  the  shaft  on 
the  west  bank  of  the  river,  a  novel  and 
efficient  method  of  drilling  was  adopted  by 
the  engineer  in  charge.  The  shaft  is  circular, 
16%  ft.  in  diameter.  Three  circles  of  holes 
were  drilled,  the  inner  circle  being  of  5-ft. 
radius  with  S  holes.  The  second  circle  of  7- 
ft,  radius  with  16  holes  and  the  third  of  8-ft, 
3-in,    radius   with    16   holes.     The   inside   holes 


are  located  on  the  circle  and  one  the  45°  lines 
from  the  center,  and  the  other  holes  are 
located  on  their  respective  circles  1  ft.  each 
way  from  the  45°  lines.     See  Fig.  2. 

Two  bars  are  fastened  together  at  right 
angles  and  four  drills  mounted,  one  on  each 
end  of  the  bars.  These  machines  are  set  on 
the  bar  so  that  the  four  outside  holes  can  be 
drilled  from  one  position.  The  one  inside 
hole  IS  drilled  by  moving  the  drill  in  toward 
the  center  a  few  inches.  After  each  drill  has 
completed  its  five  holes  the  bars  are  loosened 
(^not  from  each  other),  swung  horizontally 
45°  and  tightened  into  position  for  the  bal- 
ance of  the  holes  which  are  drilled  in  the 
same  manner,  moving  the  drill  on  the  bar  only 
once.  When  firing  a  shot  it  was  necessary 
only  to  turn  the  drills  parallel  to  the  bars 
and  clamp  them  there  and  hoist  the  outfit  as 
one  piece  to  a  couple  of  hundred  feet  above 
the  bottom. 

Inclined  Borings.— The  difficulties  of  reach- 
mg  and  determining  the  rock  surface  of  the 
gorge  by  means  of  the  vertical  borings  made 
it  seem  wise  and  a  probable  saving  in  time 
to  make  inclined  diamond  drill  borings,  start- 
ing from  points  about  250  ft,  below  the  river 
level  in  each  shaft  and  drilling  toward  the 
center  of  the  river  and  crossing  each  other  at  a 
point  somewhere  near  the  center.  The  infor- 
mation gained  from  these  borings  shows  that 
the  drills  have  passed  through  solid  granite 
rock  for  their  entire  length.  The  upper  in- 
clined borings  have  crossed  each  other  at  an 
elevation  of  — 955  while  the  deepest  vertical 
hole  directly  over  this  point  has  proceeded 
to  a  depth  of  — 749  without  having  reached 
the  rock  surface.  It  is  therefore  evident  that 
the  surface  of  the  gorge  lies  at  some  point 
between  these  elevations,  and  the  elevation 
of  the  proposed  tunnel  may  be  definitely  lo- 
cated from  the  information  thus  furnished. 

The  contract  for  making  the  two  lower 
holes  was  let  to  Sprague  &  Henwood,  of 
Scranton,  Pa,,  and  the  first  hole  was  started 
in  the  east  shaft  on  June  1,  1909.  A  Sullivan 
diamond  B  drill,  with  a  capacity  for  3,000  ft. 
of  hole,  was  used,  the  angle  of  the  hole  being 
43°  from  the  horizontal.  Holes  were  started 
with  2y2-in.  bits  reducing  to  2  ins.  and  later 
to  1%  ins.  As  a  precaution  against  a  large 
flow  of  water  the  drilling  was  carried  on 
through  a  3-in.  gate  valve  attached  to  a  3-in. 
pipe.  The  first  7  ft.  of  the  hole  was  drilled 
with  a  4-in.  bit  to  provide  a  seat  for  the  pipe, 
which   was  grouted  in. 

Eight  diamonds  were  used  in  setting  the  bit, 
four  to  cut  hole  and  4  to  cut  core  and  all  to 
cut  ahead.  All  were  set  to  a  minimum  clear- 
ance, projecting  only  1/64  in.  outside.  The 
60  ft.  of  rods  immediately  following  the  core 
barrel  were  of  the  same  size  as  the  bit,  2  11/16 
ins.  in  diameter,  being  made  so  in  order  to 
keep  the  hole  as  nearly  straight  as  possible. 
At  177  ft.,  however,  a  survey  was  made  which 
showed  that  the  hole  was  turning  downward. 
Smaller  rods  were  then  substituted  for  the 
60  ft.  of  guide  rods  in  the  hope  that  the  sag 
of  the  smaller  rods  in  the  hole  would  tend  to 


turn  the  bit  to  proper  line.  Another  survey 
at  280  ft.  showed  that  the  hole  was  going 
straight  and  continued  on  this  line  to  641  ft. 
Here  a  change  to  a  2-in.  bit  was  made  and, 
either  by  chance  or  by  forcing  the  rods,  the 
hole  started  an  upward  turn. 

This  upward  curve  continued  and  seemed 
to  be  increased  by  the  use  of  a  tapered  core 
barrel,  together  with  forcing  the  rods  until 
at  1,398  ft.  a  survey  shewed  an  inclination  of 
37°  20'.  From  this  point  the  hole  began  an- 
other downward  turn  to  the  end. 

A  small  quantity  of  water  began  to  flow  in 
this  hole  at  a  very  small  depth. 

This  increased  till  641  ft.  was  reached  and 
the  reduction  to  a  2-in.  bit  was  made.  The 
flow  then  was  50  gals,  per  minute  from  the 
open  hole.  At  734  ft.  the  flow  had  increased 
to  90  gals,  per  minute.  Here,  as  a  result  of 
back  pressure  and  failure  of  the  drill  runner 
to  keep  his  pump  going  hard  enough  to  force 
water  through  the  drill  rods,  the  bit  was 
burned  fast  in  the  rock.  The  rods  were  de- 
tached from  the  bit  and  the  2%-in.  hole  was 
extended  from  641  ft.  to  7.34.3  ft.  by  reaming. 
The  2-in.  bit  was  thus  recovered  as  core  with 
the  steel  and  diamonds  fused  into  the  rock. 

In  order  to  shut  off  the  water  flowing  from 
the  hole  a  2%-in.  flush  joint  pipe  or  casing, 
with  several  chip  diamonds  set  in  the  end 
was  turned  into  the  hole  until  the  end  was 
burned  fast  into  the  bottom  as  the  bit  had 
been.  This  reduced  the  flow  to  5  gals,  per 
minute.  _  However,  in  the  next  350  ft,  the 
flow  again  increased  to  180  gals,  per  minute, 
spouting  a  stream  10  ft,  from  the  mouth  of 
the  hole  into  the  drill  chamber.  With  this 
flow  the  pressure  was  so  great  as  to  force  the 
last  100  ft,  of  rods  out  of  the  hole  when 
pulling  core. 

Another  flush  joint  casing  was  then  put  in, 
telescoping  the  first  casing  and  extending  to 
a  depth  of  1,234  ft,  and  reducing  the  flow  to 
10  gals,  per  minute.  The  hole  was  drilled  to 
a  length  of  1,834  ft.  and  the  water  increased 
again  to  70  gals,  per  minute,  which  was  cal- 
culated to  be  the  limit  of  flow  from  the  then 
long  hcde.  At  1,834  ft.  the  bit  was  again 
burned  into  the  rock  and  over  two  months 
were  spent  in  the  attempt  to  remove  it.  The 
hole  was  finally  given  up,  however,  and  about 
$1,500  worth  of  diamonds  and  600  ft.  of  small 
rods  were  lost.  Moreover,  this  hole  having 
failed  to  reach  the  depth  or  "zone"  described 
in  the  contract,  the  contractors  also  lost  a 
bonus  of  $3.50  a  foot  for  each  foot  over  900 
ft. 

The  hole  from  the  opposite  side  of  the 
river  was  drilled  with  more  success.  This  was 
started  on  an  angle  of  .38°  from  the  horizon- 
tal. The  maximum  water  flow  was  only  5 
gals,  per  minute  and  the  hole  was  driven  far 
enough  to  carry  it  horizontally  past  the  hole 
from  the  opposite  side  of  the  river,  although 
80  ft.  below  it. 

Under  a  second  contract  with  the  same  par- 
ties another  set  of  holes  was  started  in  the 
spring  of  1910  and  was  completed  on  Aug,  23d. 
These   holes   were   inclined    about     23°     and' 


TABLE   I— RECORD   OF  INCLINED  DIAMOND  DRILL  BORINGS, 
First 
East    Hole 

Worlt  started    May  24,  09 

Drilling    began     June  1,  09 

Drilling  finished    Dec,  15,  09 

Elapsed  time  of  drilling — days 19S 

Working  time,  days  of  3  eight-hour 

shifts  167 

Actual  drilling  time — .S-hour  shifts,,  331 
Feet  drilled  per  actual  drilling  shift,  5,54 
Feet  of  4"  hole  and  per  cent  3"  core 

recovered    7.2 — 47% 

Feet    of   2%"   hole  and  per   cent   2"' 

core  recovered   633.8 — 79% 

Feet   of  2   1-16"  hole  and  per  cent 

l->a"  core  recovered  593.0 — 41% 

Feel    of   1   7-16"   hole  and   per  cent 

13-16"  core  recovered   600.0 — 27% 

Total  depth  of  hole 1834.0 

T.ntal    core   recovered  and   per   cent 

of   depth    drilled    ..-. 1013.2—55% 

Flovation  of  top  of  hole — 281.0 

Elevation  of  bottom  of  hole — 1482 

Inclination  below  horizontal  at  top..  43°  0' 
Inclination  below  horizontal  at  bot- 
tom             38°  55' 

Maximum  variation  of  inclination..  7°  15' 

Minimum   water     flow     from     open 

hole  in  gallons  per  minute 180 

2V4"  flush  joint  casing  used— feet..  735 

2"  flush  joint  casing  used — feet 499 


Set. 

Second  Set. 

West    Hole 

East    Hole 

West    Hole 

July  20,  09 

Mar.  29,  10 

July  29.  09 

Apr.    5,  10 

Apr.  20,  10 

Mar.  31,  10 

Aug.    4,  10 

Aug.  23,  10 

214 

122 

127 

192 

85 

107 

429 

214 

279 

4.78 

7.72 

5.92 

8.0—75% 

8.5—78% 

7.1—76% 
772.4—83% 

711.3—91% 

715.5—84% 

872.6—68% 

754.5—76% 

927.4—48% 

572.8—22% 

1652.1 

2051.6 

1651.4 

1052.1—64% 

1245.0—75% 

1360.3—66% 

—279.7 

—251.2 

—245.8 

—1564 

—965 

—961 

3S°0' 

22°  53' 

23°  35' 

23°  40' 

44°  47' 

2°  52' 

25°  55' 

7°  20' 

2°  27' 

5 
none 

120 

25 

724 

723 

none 

none 

none 

October  26,   19 10. 


ENGINEERING-CONTRACTING 


359 


aimed   at   the  center  of   the  gorge   about   900 
ft.  below  the  river  surface. 

As  with  the  first  holes  these  also  tended  to 
increase  in  slope.  The  hole  from  the  east 
bank  flowed  120  gals,  per  minute  at  the  finish, 
this  being  much  more  than  that  flowing  from 


recorded   and   higher  pressures  than   that    of 
static  head  might  be  recorded. 

The  work  of  making  the  test  borings  for 
the  aqueduct  is  being  carried  on  by  the  Board 
of  Water  Supply  of  New  York.  Mr.  J.  Waldo 
Smitli  is  Chief  Engineer  and  Mr.  Robt.  Ridg- 
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Sketches  Showing  Operation  of  Field   Tower  Excavator. 


the  west  hole,  as  was  the  case  with  the  two 
previous  holes.  Less  water  flowed  from  the 
upper  east  hole,  however,  than  from  the  lower 
one,  which  is  contrary  to  what  might  be  ex- 
pected on  account  of  the  lesser  distance  to 
the  river.  These  holes  crossed  each  other  at 
an  elevation  of  955  ft.  below  the  river.  As 
with  the  lower  holes,  there  was  no  indication 
of  open  seams  and  no  intersection  with  bed- 
rock surface,  thus  fulfilling  the  prediction  of 
the  geologists  that  the  gorge,  while  not  less 
than  500  ft.  deep,  did  not  extend  further  than 
1,000  ft.  below  the  river  surface. 

Table  I  shows  the  records  of  the  work  done. 
The  force  required  included  one  drill  runner 
at  each  hole  with  one  or  two  helpers ;  two 
helpers  being  required  for  pulling  the  rods 
and  when  rods  had  to  be  pushed  into  the  hole 
against  the  flow  of  the  water. 

Surveys. — Two  methods  of  determining  the 
depth  of  and  inclination  of  the  holes  were 
used,  known  as  the  hydrofluoric  acid  test  and 
the  pressure  gage  test. 

The  first  method  consists  in  the  use  of  a 
small  glass  bottle  half  filled  with  a  dilute  so- 
lution of  hydrofluoric  acid.  The  bottle  is 
placed  in  a  cylindrical  water  tight  steel  shell 
about  1  ft.  long  and  bored  to  fit  the  bottle. 
This  is  lowered  into  the  hole  and  allowed  to 
remain  about  %  hour  or  more. 

The  solution  is  diluted  to  about  1  part  of 
acid  and  9  parts  of  water  s«  that  the  bottle 
Is  required  to  lie  in  a  stationary  position  for 
some  time  to  show  a  definite  line  of  etching. 
.  The  angle  of  the  etched  line  on  the  inside 
of  the  bottle  with  the  line  of  the  side  of  the 
bottle  showed  the  inclination  of  the  hole.  The 
angle  was  read  by  attaching  the  bottle  to  a 
pivot  which  operated  a  needle  over  the  grad- 
uated scale  of  a  protractor.  Owing  to  the 
efTect  of  capillary  attraction,  however,  the 
observed  angle  was  not  the  true  angle,  a 
minus  correction  of  from  4°  to  .8°  being 
necessary  for  angles  from  26°  24'  to  52°  05' 
respectively.  A  correct  diagram  was  made 
by  taking  readings  on  tubes  exposed  to  known 
slopes. 

The  pressure  gage  consisted  of  an  arrange- 
ment of  two  steel  cylinders,  one  within  the 
other,  the  inner  one  being  filled  with  mer- 
cury and  having  a  calibrated  glass  tube  lead- 
ing from  it  to  the  air-tight  chamber  of  the 
outer  cylinder.  The  hydrostatic  pressure  on 
the  outer  casing  forced  the  mercury  into  the 
inner  tube  from  which  it  could  not  return, 
thus  recording  the  highest  pressure.  This 
scheme  was  excellent  in  principle  but  did  not 
work  well  in  the  conditions  under  which  it 
was  used.     Only  the  highest  pressure  could  be 


way  is  Department  Engineer  of  the  Xorthern 
.■\queduct  Department.  Mr.  Wm.  E.  Swift  at 
Cornwall,    y.    Y..   is     Division      Engineer     in 


A  New  Type  of  Dragline  Scraper  Ex- 
cavator    with     Erection     and 
Operating  Costs. 

A  dragline  scraper  excavator  having  novel 
features  is  used  on  one  of  the  New  York 
State  Barge  Canal  contracts  held  by  the  At- 
lantic, Gulf  &  Pacific  Co.,  New  York  city. 
This  excavator  is  known  as  a  Field  Tower 
Scraper,  being  named  from  its  inventor,  the 
superintendent  for  the  company  at  Comstock, 
N.  Y.  As  shown  by  Fig.  1  the  essentials  of 
the  excavator  are  a  movable  tower,  a  cableway 
and  hauling  lines  and  a  special  scraper  bucket. 
The  tower  carries  a  double  drum  engine. 
From  one  drum  a  line  passes  up  the  tower 
and  over  a  sheave  located  from  one-fourth  to 
one-third  its  height  and  thence  down  to  the 
bucket.  This  is  the  hauling  line.  The  second 
line  passes  up  and  over  a  tower  head  sheave 
and  thence  to  a  pulley  block  on  the  opposite 
of  the  prism.  This  pulley  block  rides  on  a  Vi- 
in.  cable  about  200  ft.  long,  stretched  parallel 
to  the  prism  between  two  deadmen,  moving 
along  the  cable  as  the  tower  moves.  This 
second  line  is  the  cableway  on  which  the 
scraper  bucket  travels  back  and  forth  across 
the  canal,  being  pulled  toward  the  tower  by 
the  hauling  line  and  sliding  back  by  gravity. 

The  Tower. — The  tower  is  a  framed  timber 
structure  of  height  suitable  to  cover  the 
width  of  the  excavation  for  which  it  is  in- 
tended (the  standard  tower  being  75  ft.  in 
height.)  This  tower  rests  on  a  trussed  plat- 
form or  car  which  carries  the  hoisting  en- 
gine, coal  and  other  supplies.  The  tower  is 
rigidly  secured  to  the  truss  and  guyed  by 
back  stays  to  the  projecting  back  end  of  the 


Fig.  2 — Details  of  Tower  for  Field  Tower  Excavator. 


charge,  and  Mr.  Wm.  B.  Hoke  and  Samuel  D. 
Dodge  are  Assistant  Engineers  directly  con- 
nected   with    the    work. 


platform.  The  platform  or  car  runs  on  four 
solid  double  flange  cast  steel  wheels,  16  ins. 
in  diameter  and  4  ins.  tread.     The  track  con- 
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sists  of  two  90-11).  rails  each  spiked  to  Gx8-in. 
x4  ft.  ties  spaced  2  ft.  apart  and  bolted  to  two 
2x12  in.  X  30  ft.  planks.  The  engine  may  he 
any  good  make,  10,xr2-in.  engine  with  double 
drums  and  two  nigger  heads.  The  liauling 
line  is  %  in.  and  return  cable  is  %  in. ;  18-in. 
sheaves  are   used. 

The  tower  is  moved  forward  or  back  by  a 
IV2  in.  manila  line  secured  to  a  dead-man 
suitably  placed,  passing  through  sheaves  se- 
cured to  the  platform  and  around  the  nigger 
head.  The  track  is  also  moved  ahead  by 
the  same  means,  the  dead-man  being  dis- 
pensed with  and  line  passing  around  the  end 
of  a  boom  which  is  a  part  of  the  tower.  The 
line  around  the  nigger  head  is  operated  liy  the 
fireman. 

The  operator's  caliin  is  placed  up  about 
one-third  the  height  of  the  tower  in  full  view 
of  the  work,  and  the  engine  is  manipulated 
by  suitable  levers  and  brakes  connecting  the 
operating  cabin  with   the  engine. 

Scraper  Bucket. — The  distinctive  feature 
of  the  excavation  is  the  scraper  bucket  whicli 
is  shown  by  Fig.  3.  This  bucket  has  a  capac- 
ity of  48  cu.  ft.  level  full,  but  in  ordinary 
material  it  will  "crown  up"  to  2  cu.  yds. 
capacity.  Particularly  easv  and  certain  con- 
trol are  claimed  for  this  bucket.  These  ad- 
vantages are  brought  about  by  the  combina- 
tion of  two  sheaves  placed  at  the  rear  end  of 
the  scraper  at  right  angles  and  vertically  to  it. 
the  return  line  passing  reversely  over  the 
upper  and  under  the  lower  sheave,  while  the 
bottom  of  the  scraner  is  fitted  with  two 
curved  cradles  or  shoes,  resulting,  in  con- 
nection with  the  pulling  line,  in  such  control 
of  the  cutting  edge  that  the  scraper  can  be 
sustained  at  any  vertical  angle  at  the  will 
of  the  operator. 

Cost  Data. — The  meagre  first  cost  of  this 
plant  is  in  the  hoisting  engine  and  cable  which 
are  all  standard  commercial  designs  and  v.s- 
able  for  other  purposes.  The  following  is  an 
estimate  furnished  us  by  the  Atlantic,  Gulf  & 
Pacific  Co.,  of  the  cost  of  a  tower  scraper 
plant  including  everything : 

5.080  ft.  B.  M.  lumber  at  $38  per  M $    193.04 

360  ft.  B.  M.  white  oak  at  $4.'"i  per  M..  16.20 

B40  lbs.  iron  bolts  and  nuts  at  6  cts 32.40 

120  ft.  %-ln.  wire  rope  backstays 13.20 

2  %-in.  turnbuckles   .80 

1  lieadblock    sheave    and    bearing....  10.00 

1  hauling  sheave  and  bearing 4.00 

1  8>4xlO    Lidgerwood      double      drum 

hoisting    engine'    1,089.00 

1  scraper  bucket,  complete  with  cut- 
ting edge,  sheaves,  etc 300.00 

Labor    erecting    based    on    condition    in 
Northei'n    New    York,      carpenters     at 

$2.50  per  S-hour  day 200.00 

Total     $1,858.64 


The  following  is  an  estimate  of  tlie  operat- 
ing cost  of  the  plant  also  furnislied  liv  the 
..\tlantic.  Gulf   &   Pacific   Co.: 

Cost 

Item.  per  month. 

Wire  rope   $160.00 

20  tons  coal  at  $4 80.00 

Oil,  waste  and  repairs l.i.OO 

Total   $255.00 


makes  a  total  cost  for  operation  of  $1, -51 1.32. 
.\ssuming  interest  on  plant  at  %  per  cent  per 
month  we  have  an  additional  $9.30,  making 
the  grand  total  $1,.520.(J2.  .Assuming  an  out- 
put of  700  cu.  yds.  per  day  we  get  a  cost  per 
cubic  yard  of  8.4  cts.  In  our  issue  of  Sept. 
28,  1910,  we  gave  the  actual  cost  of  operating 
one   of  these  excavators  on  the   Barge  Canal 


Fig.  3 — Scraper  Bucket  for  Field  Tower  Excavator. 


To  this  is  to  be  added  the  labor  cost.  Each 
shift  requires  the   following  force : 

1  foreman  at  37%  cts.  per  hour ' $  3.00 

1  engineer  at  37%  cts  per  hour 3.00 

1  fireman  at  22  ets.   per  hour 1.76 

1  signal  man  at  25  cts.   per  liour 2.00 

5  laborers  at  20  cts.  per  hour S.OO 

And  an  additional 
4  laborers  at  20  cts.  per  hour 6.40 

Total  $24.16 

.■\ssuming  26  working  days  and  two  shifts 
per  day,  the  labor  cost  for  one  month  is 
$1,256.32    which,    added   to   $2.").")   given    above, 


BILL 

OF    MATERIAL    FOR 

FIELD    TOWER. 

Le 

iKlh. 

Ft. 

Mark. 

No. 

Size. 

Ft. 

In. 

B.M. 

No. 

Size    of    bolts. 

\\  asliers. 

A. 

4 

4"xl2" 

30 

0 

480 

44 

%"xl0"   wood. 

SS  cut. 

B. 

*>.! 

6x8 

4 

0 

352 

16 

1x20 

32  cast. 

C. 

4 

8x12 

22 

0 

504 

8 

1x20 

16  cast. 

D. 

2 

6x12 

99 

0 

264 

8 

1x24 

16  cast. 

K. 

2 

12x12 

36 

0 

864 

8 

1x16 

16  cast. 

F. 

4 

8x12 

8 

0 

256 

8 

Vix6'-6"    long. 

14  I"x6"xl2" 

G. 

S 

6x12 

t 

0 

336 

2 

l%x7'-6"    long. 

4   I"xl0"xl2" 

11. 

4 

4x10 

5 

0 

67 

2  I"x22"xl2" 

I. 

12 

3x10 

5 

0 

150 

4 

2"xl9'-0"    long. 

.1. 

0 

Sxl2 

22 

0 

352 

12 

I"x20"    wood. 

24  east 

K. 

3 

12x12 

IS 

0 

648 

4 

I"x20"   wood. 

8  cast. 

L. 

1 

10x12 

IS 

0 

ISfl 

8 

I"xl4"    wood. 

16  east. 

M. 

U 

3x12 

16 

0 

528 

N. 

1 

10x10 

20 

0 

167 

3 

I"xl4"  wood. 

0. 

1 

SxS 

24 

0 

128 

1 

I"xl2"  wood. 

2  ca.'-rt. 

F. 

I 

3x6 

IS 

0 

27 

S 

I"xl6"  wood. 

16  cast. 

Q- 

- 

8x10 

''2 

0 

322 

f  150 
I  2i 

%"x8"  wood 

300  cut. 

V4"xl2"  wood. 

48  cut. 

S. 

12 

3x6 

20 

0 

360 

T. 

4 

6x6 

16 

0 

192 

r. 

l.S 

3x6 

IS 

0 

486 

V. 

1 

6x6 

19 

0 

57 

w. 

14 

3x16 

10 

0 

210 

f            16 

%"x14"  wood. 

X. 

1 

6x6 

12 

1.) 

36 

150 

V>"x9"  wood. 

350  rut. 

Y. 

11 

3x6 

16 

0 

264 

z. 

8 

3x6 

11 

0 

168 

A'. 

S 

3x6 

10 

0 

120 

A=. 

1 

12x12 

3 

0 

36 

1 

%i"xl6"  &  2%"x3".x 

4' 

'* 

4 

4x8 

3 

0 

32 

4 

%"x2'-6" 

*' 

1 

4x12 

6 

0 

24 

2 

%"x3'-3" 

18  cast. 

J 

7x8 

;i 

0 

30 

0 

?4"x20" 

Housing    1" 

and    2"xl" 

3000 

12S40 

Whee 

bo.xe,5 

32 

%"xl7"l 
%"xl2"J 

Idler- 

4 

36  cast. 

Cable 

clips 

12 

34" 

Turnbuckles 

witli  e>i'S 

Back 

stay    . 

■  .ible. 

Lever  conneeiions 

'.ot  included. 

work  near  Utica,  N.  Y.,  and  the  figures  per 
cubic  yard  were  9.6  cts.  This  cost  included, 
however,  a  proportion  of  the  field  office  ex- 
penses. In  regard  to  the  life  of  the  cables 
used  the  Atlantic,  Gulf  &  Pacific  Co.  writes: 

"While  the  life  of  the  wire  rope  used  de- 
pends almost  entirely  upon  the  character  of 
material  to  be  excavated :  in  clay  and  loam, 
the  plant  working  two  eight-hour  shifts  per 
day.  26  days  each  month,  excavating  appro.xi- 
niately  700  cubic  yards  per  day,  will  use  800  to 
1,000  ft.  of  wire  rope  per  month."  Loeschen's 
red  strand  "Hercules"  wire  rope  is  considered. 

Sand    Blasting    Concrete    Surfaces,    and 

Cost. — The  Mi-^siiuri  S'and  Ulast  and  Clean- 
ing Co.  cif  Chicago  has  recently  made  suc- 
cessful experiments  in  roughing  the  sur- 
faces of  sample  concrete  blocks,  made 
from  materials  which  are  being  used  in  the 
construction  of  a  bridge  at  Lake  Bluff,  111. 
The  bridge  is  being  built  in  connectior 
with  the  new  United  States  Naval  School 
•and  is  about  285  ft.  long,  60  ft.  wide  and 
about  100  ft.  above  the  bottom  of  the 
ravine  which  it  spans.  Experiments 
showed  that  a  very  good  surface  could  be 
obtained  in  a  short  time  with  air  at  50  to 
55  lbs.,  and  that  best  results  are  more 
easily  obtained  on  concrete  a  month  old  or 
more  than  on  green  concrete.  The  proper 
surface  cutting  is  obfained  by  holding  the 
nozzle  at  an  angle  with  the  surface  and  by 
varying  the  distance  between  the  nozzle 
and  the  surface  about  1,000  sq.  ft.  a  day 
is  easily  covered,  and  with  good  men  a 
maximum  area  of  2,000  sq.  ft.  could  be 
done.  An  estim-ite  of  the  cost  of  this  class 
of  work  is  as  follows: 

S-hr.  day. 

1   tuok  pointer   $  4.80' 

1  laborer    2.50 

1  engineer    g-™ 

Gasoline  and  sand   8.U0 

Machine,    interest   and   depreciation o.vv 

Incidentals     "•"0 

Total   $30,30 

.\ssuming     an     average     day's     work    ot 
1.000  sq.    ft.   this  amounts   to  3  cts.   a  sq.  ft. 
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ROADS      AND      STREETS      SECTION 


Surface  Treatment  of  Roads  in  a  Resi- 
dential  City. 

Ill  a  residential  city  tiie  prohlems  encount- 
ered in  the  surface  treatment  of  roads  for 
dust  prevention  and  road  preservative  pur- 
poses differ  somewhat  from  those  encount- 
ered in  similar  work  on  a  country  highway  or 
even  on  the  roads  of  a  park  system.  The 
city  of  Newton,  Mass.,  essentially  a  residen- 
tial city,  was  one  of  the  first  municipalities 
in  this  country  to  undertake  the  systematic 
surface  treatment  of  its  roads.  Under  the 
direction  of  its  street  commissioner,  Mr. 
Charles  W.  Ross,  experiments  with  dififerent 
preparations  have  liecn  conducted  for  several 
years,  and  as  a  result  much  valuable  data  on 
this  kind  of  work  have  been  obtained.  In  a 
paper  presented  at  the  Third  National  Good 
Roads  Convention,  held  at  St.  Louis,  Sept.  28- 
30,  1910,  Mr.  Ross  sets  forth  the  experiences 
of  the  city  in  the  surface  treatment  of  its 
roads  as  follows : 

Newton,  Mass.,  has  about  37,000  inhabitants, 
with  9  miles  of  telford,  82  miles  of  macadam 
and  115  miles  of  gravel  road.  You  can  see 
by  this  that  a  large  percentage  of  our  streets 
is  macadam ;  they  were  built  on  a  good  gravel 
foundation,  and  I  can  say  that  we  compare 
favorably  with  the  average  city.  Our  city 
has  experimented  several  years  with  dififerent 
preparations,  and  I  think  it  would  be  hardly 
fair  to  say  that  any  one  surface  preparation 
on  the  market  is  superior  to  any  other,  for 
our  choice  must  be  governed  by  the  condi- 
tions of  trafific.  In  the  first  place,  if  you 
have  a  good  gravel  road,  properly  crowned, 
it  must  be  surfaced  with  a  material  suited  to 
the  kind  of  traffic  it  carries.  The  best  way  to 
decide  this  is  by  actually  counting  for  24  hours 
two  or  three  times  during  the  season  the 
number  of  motor-driven  and  horse-drawn 
vehicles  passing  over  the  road.  If  the  ma- 
jority are  horse-drawn,  a  preparation  of 
heavy  asphalt  oil  covered  with  sand  or  fine 
stone  screenings  and  spread  on  the  surface 
of  the  road  will  be  the  best  to  keep  down  the 
dust.  It  will  make  the  road  nearly  waterproof 
and  will  not  be  slippery  during  rainy  or  frosty 
weather  and  gives  a  good  footing  for  horses. 
If,  on  the  other  hand,  preparations  are  to  be 
used  for  motor-driven  vehicles,  the  several 
heavier  asphalt  oils  and  different  preparations 
of  tar  can  be  used  to  good  advantage. 

First,  we  will  consider  the  lighter  prepara- 
tions, costing,  say,  from  3  to  6  cts.  per  square 
yard  for  the  season,  and  giving  to  the  surface 
of  the  road  a  finish  wliich  is  almost  water- 
proof. We  have  used  a  great  quantity  of 
Dustoline,  Terracolio,  Tarvia  B,  Speare's 
Road  Binder,  Gulf  and  Standard  emulsion 
oils,  and  many  other  preparations  on  the  mar- 
Ket  that  are  good  under  certain  conditions. 
They  give  very  good  satisfaction  in  the  vil- 
lage, where  people  walk  across  the  street  a 
great  deal.  You  can  benefit  the  surface  of 
your  street,  also  save  the  watering  and  even 
if  it  costs  a  little  more  you  have  a  finished 
surface  which  is  dustless  24  hours  in  the  day. 

If  you  treat  a  macadam  road  with  tar  or 
any  of  tlie  Iieavier  asphalt  oils  costing  7,  10, 
12  or  1.5  cts.  per  square  yard,  a  great  saving 
is  made  in  two  years,  for  you  save  the  surface 
of  your  road  as  well  as  get  rid  of  the  dust. 
In  1907  we  treated  a  section  of  a  road  where 
the  old  macadam  surface  had  become  badly 
worn.  It  was  spiked  up  and  covered  with  a 
light  grouting  of  Portland  cement  mortar 
mixed  in  the  following  quantities:  Two  parts 
sand,  one  part  cement.  This  was  spread  even- 
ly over  the  entire  surface ;  it  penetrated  the 
sand  in  such  a  way  as  to  bind  the  whole  ma- 
terial together,  and  was  then  smoothed  off 
with  street  sweepers'  large  brooms.  The  road 
was  closed  for  about  four  days,  .giving  the 
cement  time  to  set.  After  that  it  was  opened 
to  traffic  and  was  used  for  about  one  year. 
The  surface  was  then  swept  with  an  ordinary 
horse  street  sweeper  and  covered  with  a  thin 
coating  of  Tarvia  A,  which  was  heated  to  a 
temperature  of  80°.     We  used  about   %   gal. 


Tarvia  to  the  square  yard.  It  adhered  readily 
to  the  cement  and  has  made  a  smooth  and 
satisfactory  surface  for  three  years  and  re- 
mains today  in  first-cUss  condition.  On  a 
small  portion  of  this  same  street  a  second 
coating  of  cement  grout  was  applied,  cover- 
ing it  with  Tarvia  A,  to  see  if  the  materials 
would  adhere  and  make  a  satisfactory  sur- 
face.    The  experiment  was  successful. 

In  the  spring  of  1908  one  of  our  principal 
streets  was  so  badly  out  of  shape  that  it  re- 
quired a  new  surface  of  about  3  ins.  of  stone. 
This  was  put  on  an  area  of  6,290  sq.  yds.  at 
the   following  cost : 

Per  sq.  yd.  '  Total. 

Ijabor  .and  teams $0.1987     $1,250.08 

Crushed    stone.    500    tons 0970  610.55 

Screened  gravel    0002  14.85 

tJse  of  steam  rolleT 0334  210.00 

Tarvia  A,  10.890  gal.s 1290  816.75 

Total.?    $0.4583     $2,902.23 

.\t  aliout  this  same  time  another  street  hav- 
ing an  area  of  9,821  sq.  yds.  was  treated  in 
like  manner,  except  that  it  was  thought  best 
to  give  it  a  much  thinner  coating  of  stone. 
This  street  was  spiked  up  with  tlie  roller,  and 
the  crushed  stone  and  Tarvia  rolled  on  the 
surface  in  the  same  manner  as  described  prc- 
viouslv. 

Per  sq.  yd.     Total. 

Labor  and  teams $0,110.".     $1,085.88 

Crushed  .-itone,  546  tons 0568  557.90 

Use  of  .steam  roller 0369  362.50 

Tarvia  A,  767  gals .0822  807.52 

Totals    ....1 $0.2864     $2,813.80 

.-\  third  roadway,  measuring  39,205  sq.  yds., 

and  used  exclusively  for  automobiles,  was  re- 
luiilt   at  the   following  cost: 

Per  sq.  yd.  Total. 

LKibor  and  tf-ams $0.0841  $3,298.47 

Crushed  stone.  521  tons 0133  522.90 

Screened  gravel    0010  38.30 

Use  of  steam  roller 0148  571.25 

Tarvia  A,  31,424  gals 0601  2.356.79 

Totals    $0.1733     $6,787.71 

.\fter  this  treatment  had  been  applied  an 
experiment  was  made  by  taking  a  small  quan- 
tity of  Te.xas  asphale,  ]  brand,  and  heating  it 
to  a  temperature  of  about  400°,  so  that  it 
would  run  freely  through  the  sprinkler  of  a 
watering  pot.  Less  than  M,  gal.  to  the  square 
yard  was  used  at  an  additional  expense  of 
about  2%  cts.  per  square  yard.  The  surface 
has  not  only  been  less  slippery  than  the  Tarvia 
road,  but  it  stopped  the  tar  from  boiling  out 
on  the  surface  in  hot  weather,  and  is  as 
smooth  as  when  it  was  first  applied.  It  seems 
to  seal  over  the  tar  and  hold  it  so  tightly 
that  it  does  not  deteriorate  with  the  action 
of  the  weather.  Records  have  been  taken 
which  show  that  on  an  average  from  1,500  to 
2,000  autos  pass  over .  this  road  in  24  hours, 
and  yet  it  has  not  been  cut  by  the  chains  of 
the   autos   and   is   in   perfect   condition   today. 

On  another  road  this,  year  we  tried  a  prep- 
aration of  the  90  per  cent  heavy  Standard 
oil.  This  was  heated  to  a  temperature  suf- 
ficient to  make  it  flow  freely  through  the 
sprinkler  of  the  oil  distributor  and  put  on  to 
the  surface  of  an  old  macadam  road.  The 
road  was  first  spiked  up  and  then  covered 
with  2  ins.  of  screened  stone  taken  from  an 
ordinary  gravel  pit,  and  varying  in  size  from 
2  ins.  down  to  %  in.  The  small  stones  filled 
in  the  spaces  between  the  larger  ones.  The 
whole  was  rolled  .smooth  and  hard,  then  the 
oil  was  applied  hot  and  it  readily  penetrated 
the  entire  mass,  takin.g  about  1^2  gals,  per 
square  yard.  This  was  covered  with  a  coat-  • 
ing  of  screened  gravel  which  had  passed 
through  a  %'-in.  screen  and  was  thoroughly 
rolled  with  a  steam  roller  and  opened  to  traf- 
fic within  12  hours  after  it  was  completed.  I 
have  no  doubt  that  this  is  making  a  very 
satisfactory  road  for  heavy  teaming.  It  is 
dustless  as  well  as  perfectly  hard  and  smooth 
at  the  present  time.  Another  road  was  treat- 
ed exactlv  in  the  same  manner,  using  asphalt- 
oilene.  Of  the  two,  this  road  seems  to  be  a 
little  more  elastic. 

I  merely  speak  of  these  preparations  being 


applied  in  this  way  to  show  that  the  mixing 
process  is  not  always  necessary,  as  I  believe 
the  penetration  treatments  have  given  us  as 
good  results  as  any  of  the  mixing  prepara- 
tions,  and   the   application   is   cheaper. 

Last  year  dustoline  was  tried  on  about  40,000 
.sq.  yds.  of  one  of  the  main  thoroughfares, 
and  the  cost  was  less  than  3  cts.  per  square 
yard  for  the  season.  Tarvia  B  was  used  in 
one  of  tb.e  residential  sections  of  the  city,  cov- 
ering an  area  of  70,000  sq.  yds.  at  a  cost  of 
3'/i   cts.  per  square  yard. 

Several  streets  surfaced  with  macadam,  hav- 
ing varying  grades,  up  to  a  maximum  of  9 
per  cent,  all  of  them  having  both  a  heavy 
horse-drawn  and  automobile  traffic,  were  se- 
lected for  a  trial  of  the  liquid  asphalt  treat- 
ment. 

A  quantity  of  sand  was  heated  to  a  tempera- 
ture of  about  200°  F.,  then  dumped  in  a  pile 
and  leveled.  The  liquid  asphalt  was  poured 
over  the  hot  sand  in  the  proportion  of  1  gal. 
liquid  asphalt  to  1  cu.  ft.  of  sand,  and  the 
whole  mass  turned  with  shovels  or  mixed  in 
a  concrete  mixer.  This  work  was  done  at  the 
pit.  The  mi.xture  was  then  carted  to  the 
street  to  be  surfaced,  and  spread  on  the  road- 
way to  a  depth  of  less  than  %  in.,  being  raked 
evenly  with  14-tooth  wooden  lawn  rakes.  Roll- 
ing was  not  considered  necessary,  and  the 
street  was  kept 'open  for  traffic  at  all  times 
This  treatment  cost  about  3  cts.  per  square 
yard.  It  also  has  the  advantage  of  leveling  up 
and  buildiii.g  up  the  surface  of  the  road,  and 
each  new  application  provides  a  new  wearing 
surface.  This  work  was  done  in  the  summer 
of  1909,  and  is  in  perfect  condition  today, 
without  any  further  expense. 

We  have  had  very  good  results  Ijy  using 
gravel  from  an  ordinary  gravel  pit  aiul  run- 
ning it  through  a  'i-in.  screen,  putting  in  a 
little  over  Vz  gal.  of  asphaltoilene  to  1  cu.  ft. 
of  gravel.  It  is  better  to  heat  the  oil  r>r  the 
gravel  before  luixing  unless  applied  in  the 
summer  time.  If  done  at  this  season  there  is 
no  need  of  heating.  A  large  pile  of  material 
can  be  prepared  and  ready  to  use  at  very  short 
notice.  We  found  it  best  to  apply  this  after  a 
heavy  rain,  as  all  the  depressions  in  the  road 
will  show  little  pools  of  water,  and  if  these 
are  filled  with  this  mixture  and  the  surface 
raked  with  a  wooden  rake  it  will  become  as 
smooth  as  it  \Vas  when  first  built.  We  have 
found  this  patching  process  very  satisfactory, 
as  in  many  cases  it  saves  the  expense  of  re- 
surfacing the  entire  street.  .After  the  patching 
is  completed  the  street  can  be  resurfaced  with 
a  coating  of  heavy  asphalt  or  Tarvia,  which 
will  make  a  new  surface  at  a  comparatively 
small  e.xpense. 

This  year  we  have  used  a  large  quantity  of 
the  heavy  asphalt  oils,  Tarvia  A  and  B,  and 
also  some  of  the  heavier  standard. oils.  All  the 
preparations  came  to  us  in  tank  cars  and  were 
lieated  and  unloaded  in  the  following  manner: 
The  car  was  connected  with  a  small  steam 
boiler  and  was  heated  to  a  temperature  of 
about  100°  F.  This  allowed  the  luaterial  to 
flow  through  the  hose  at  the  bottom  of  the  car 
after  the  car  had  been  placed  on  a  trestle  about 
10  ft.  above  the  level  of  the  ground.  This 
material  was  then  run  into  a  Studebaker  tank 
wagon.  It  is  a  steel  tank,  holding  about  •5-50 
gal,  and  contains  40  2-in.  perpendicular  tubes 
which  pass  through  the  tank.  Underneath  this 
tank  there  are  two  large  burners  supplied  with 
kerosene  oil.  which  is  forced  in  by  pressure. 
This  heats  the  oil  to  the  desired  temperature, 
and  a  thick,  heavy  asphalt  oil  can  be  melted 
and  applied  in  this  manner.  There  is  a  fire- 
box that  extends  the  whole  length  of  the  tank, 
which  gives  an  even  heat  right  through.  The 
oil  is  applied  through  a  sprayer  or  spreader, 
which  is  perforated,  and  the  oil  trickles  down 
on  to  the  surface  of  the  road  in  very  fine 
streams  and  covers  the  road  thoroughly  by 
going  over  it  once.  In  my  opinion  this  is  a 
very  desirable  way  of  putting  on  any  heavy 
asphalt  oil,  as  the  material  can  be  readily  heat- 
ed and  applied  in  large  or  small  quantities  by 
valves   which   regulate   the   flow.        We   have 
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found  this  wagon  very  useful  in  our  work  this 
year  and  I  believe  will  be  one  of  the  most  use- 
ful appliances  for  its  purpose.  It  can  be  regu- 
lated so  that  it  will  put  on  as  small  a  quantity 
as  1/0  gal.  to  the  square  yard. 

After  the  oil  was  applied  the  road  was  cov- 
ered with  a  light  coating  of  sand,  which  dried 
out  very  readily,  and  we  were  able  to  use  the 
road  within  a  very  few  hours  after  the  applica- 
tion of  the  sand  coating.  In  applying  the  oil 
it  is  better  to  take  half  of  the  road  at  a  time, 
leaving  the  other  half  open  for  traffic.  This 
saves  driving  on  to  the  oil  by  the  teams 
spreading  the  sand  and  also  the  liability  of 
teams  getting  spattered  with  the  fresh  oil.  One 
of  the  roads  treated  this  year  covered  an  area 
of  19,1P4  sq.  yds.,  the  cost  being: 

Per  sq.  yd.  Total. 
Asphaltoilene,   6,415  gals,  at  TV- 

cts $0.0251  $481.13 

Sand,   79>4   cu,   yds 0033  63.60 

Labor  and  teams 0085  163.25 

Totals    $0.0369        $707. 9.S 

This  price  is  as  small  as  any  of  the  work 
done  this  year,  as  it  has  cost  as  high  as  5% 
and  6  cts.  But  this  difference  in  price  is  ac- 
counted for  by  the  long  distance  that  the  ma- 
terial has  to  be  hauled  and  the  increased  quan- 
tity used. 

On  another  section  we  used  Tarvia  B.  The 
area  treated  was  41,288.(]!1  sq.  yds.  at  this  cost: 

Per  sq.  yd.  Total. 

Labor  and  teams $0.0075  $309.33 

Sand.  92.5  cu.  yds 0017  74.00 

Use  of  roller ■ 0010  40.00 

Tarvia.    10,057   gals 0122  502.85 

Freight    0009  36.00 

Totals    $0.0233        $962.18 


Road  Drainage.* 

Roads  are  good  in  summer  because  they 
are  dry.  Roads  become  axle-deep  with  mud 
in  spring  and  fall,  because  they  are  water- 
logged. Water  accumulates  on  the  surface 
and  under  the  surface  of  the  roads  in  fall, 
winter  and  spring,  until  the  soil  is  of  a  semi- 
fluid condition.  .\cted  upon  by  frost,  the 
expansion  of  this  water  in  the  soil  leaves  it 
loose,  open  and  porous.  Whatever  other 
quality  a  good  road  may  have,  it  must  be 
well-drained   either   naturally  or  artificially. 

Past  expenditure  on  roads,  and  the  present 
ordinary  methods  of  expenditure,  have  been 
of  but  temporary  service,  for  the  reason  that 
roads  have  been  left  in  an  incomplete  condi- 
tion, with  little  if  any  drainage.  Traffic  dur- 
ing one  or  two  springs,  when  the  roads  are 
in  a  water-logged  and  flat  condition,  cuts 
through  the  surface  covering  of  gravel  or 
stone.  The  mud,  under  pressure,  oozes 
through  gravel  and  stone,  and  the  road  is 
churned  and  flattened  back  to  its  original 
state. 

Roads  in  Canada  today  are  bad  for  the 
same  reasons  that  they  were  bad  in  England 
a  century  ago,  before  the  time  of  macadam. 
Thev  are  drainless  quagmires,  swallowing  the 
stone  and  gravel  placed  on  them.  Townships 
commonly  spread  stone  on  their  roads  and 
speak  of  them  as  being  "macadamized."  To 
macadamize  our  roads  means,  in  the  first  in- 
stance, that  we  nuist  thoroughly  drain  them 
by  surface  and  undcr-drainagc.  The  essential 
principle  of  a  macadamized  road  is  drainage. 
This  was  the  principle  advanced  and  intro- 
duced by  macadam  and  it  is  the  one  so  com- 
monly neglected  throughout  Canada  today. 

Roads  with  a  high  grade  are  not  necessarily 
well  drained.  It  has  been  the  practice  to  ex- 
cavate from  the  sides  of  the  road,  and  throw 
the  earth  in  the  center  of  the  road  allowance, 
to  raise  and  level  the  grade.  Unless  the  ex- 
cavations on  the  side  of  the  road  have  a  con- 
tinual fall  to  outlets  in  such  a  way  that  the 
water  will  flow  away,  they  are  not  drains. 
Excavati<ms  vvithoul  outlets  arc  merely 
elongated  ponds,  which  hold  the  water  and 
permit  it  to  soak  into  and  soften  the  road- 
way In  this  way  nnid  is  formed  underneath 
the  roadway,  and  mud  below  the  surface  is 
just  as  injurious  as  mud  on  the  surface. 
Drains   must   cause   the   water   to    flow   awav, 
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not  soak  away.  As  soon  as  water  falls  on  the 
road  allowance,  it  should  be  made  to  flow 
down  grade  until  it  is  entirely  drawn  from  the 
roads. 

Specifications  covering  the  construction  of 
old  toll  and  company  roads  built  through 
Ontario  half  a  century  ago,  usually  required 
that  the  open  drains  by  the  side  of  the  road- 
way should  not  permit  the  wafer  to  rise  with- 
in 2  ft,  of  the  surface  of  the  road.  These 
open  drains  are  dangerous  for  traffic,  are  ex- 
pensive to  excavate  and  maintain.  To  over- 
come the  necessity  of  these  high  grades, 
thrown  up  much  in  the  manner  of  railway 
grades,  the  modern  practice  is  to  use  tile  un- 
der-drainage.  Tile  underdrains  have  prac- 
tically the  same  effect  as  deep  open  drains  in 
lowering  the  water  line;  or,  what  is  the  same 
thing,  they  have  the  same  effect  as  throwing 
up  a  high  grade  similar  to  a  railway  grade. 
They  keep  a  stratum  of  dry  soil  underneath  > 
the  gravel  or  stone  placed  nn  the  road  sur- 
face. 

Tile  underdrains  are  not  intended  to  carry 
away  surface  drainage.  Surface  water  must 
still  be  carried  away  in  open  gutters.  The 
object  of  tile  drains  is  to  keep  water  from 
rising  into  the  roadbed  from  below.  The 
manner  in  which  water  rises  in  the  ground 
may  be  compared  to  water  being  poured  into 
a  pail.  In  order  to  prevent  this  water  rising 
to  the  surface  of  the  pail  and  flowing  over 
the  top,  it  can  be  kept  to  any  level  by  cutting 
holes  in  the  sides  of  the  pail.  Tile  drains  are 
similar  to  these  holes  cut  in  the  side  of  the 
pail.  The  soil  above  the  tile  drains  is  kept 
in  a  reasonably  dry  state,  strong  enough  to 
support  the  gravel  or  stone  covering,  and  the 
traffic  that  may  come  over  the  road.  Water 
enters  the  tile  from  below,  not  from  the  top. 
It  must  be  emphasized  that  these  tile  drains 
are  not  intended  to  carry  away  surface  water, 
but  to  reduce  the  level  of  the  water  line  in 
the  way  described. 

Complete  drainage  of  a  road  requires  that 
the  roadway  built  for  traffic  shall  be  turn- 
piked  ;  that  is,  thrown  up  to  a  greater  or 
less  height  above  the  natural  level  •  of  the 
ground.  The  surface  of  this  grade  must  be 
given  a  crown  or  camber  to  turn  the  water 
from  the  surface  of  the  roadway  to  the  open 
drains.  The  open  drains  must  be  of  a  suffi- 
cient capacity  to  carry  the  water  which  will 
naturally  enter  them,  and  they  must  have  a 
continual  fall  to  free  outlets.  Wherever  the 
soil  is  of  a  wet  and  waterlogged  character, 
at  any  season  of  the  year,  tile  underdrains 
should  be  used.  In  addition  to  this,  one  of 
the  chief  objects  of  the  gravel  or  stone 
placed  on  the  surface  of  the  road,  is  to  form 
a  strong,  smooth  and  water-proof  coating, 
such  as  will  prevent  water  entering  the  road 
surface  from  above ;  but  will,  instead,  turn 
it  to  the  side  drains. 

If  a  well-crowned  clay  road  could  be  kept 
smooth  and  free  from  ruts  during  fall  and 
spring,  it  would  not  cut  up  to  any  extent.  It 
is  too  soft  and  weak  to  prevent  the  forming 
of  wheel  tracks,  which  .quickly  deepen  to  ruts 
when  full  of  water.  To  give  the  clay  a 
stronger  surface,  gravel  or  stone  is  spread 
over  it.  This  gravel  or  stone  does  not  permit 
wheel  tracks  and  ruts  to  form  so  quickly,  so 
that  water  is  turned  to  the  side  drains.  To 
preserve  a  gravel  or  stone  road,  it  should  re- 
ceive constant  care,  to  see  that  the  wheel 
tracks  and  ruts  are  kept  flush,  and  the  sur- 
face smooth,  so  that  the  flow  of  water  to 
drains  will  not  be  interfered  with.  It  is  this 
neglect  of  the  wheel  tracks  forming  in  gravel 
and  stone  roads,  that  so  quickly  causes  their 
destruction.  The  difference  between  the  bet- 
ter class  of  roads  in  Canada,  and  those  of 
England,  France  and  Germany,  is  not  so  much 
in  the  method  of  construction  as  the  fact  that, 
in  these  countries,  constant  attention  is  given 
to  the  repair  and  maintenance  of  the  roads, 
so  that  ruts  and  wheel  tracks  are  never 
formed.       ^ 

When  undertaking  the  construction  of  a 
road,  the  first  thing  to  consider  is  the  outlet 
for  drainage.  The  road  should  be  carefully 
studied  with  this  in  view,  and  when  the  differ- 
ent outlets  crossing  or  adjacent  to  the   roads 


are  determined  all  grading  and  drainage 
should  be  carried  on  with  a  view  to  these  out- 
lets, so  that  the  slopes  of  the  road  and  drains 
will  be  uniform  and  in  a  proper  direction. 

Open  drains  should  be  on  each  side  of  the 
travelled  roadbed.  Their  capacity  should  be 
in  proportion  to  the  amount  of  water  enter- 
ing them  from  the  adjacent  fields  and  slopes. 
The  side  slopes  of  drains  should  be  in  the 
proportion  of  1%  ft.  horizontal  to  1  ft.  verti- 
cal. The  bottoms  of  these  drains,  wherever 
practicable,  should  be  at  least  a  1  ft.  or  1%  ft. 
wide,  and  the  tops  of  drains  should  seldom 
be  less  than  four  feet  wide.  .As  previously 
stated  in  this  article,  carry  these  drains  with 
a  constant  fall  to  free  outlets,  so  that  there 
are  no  pockets  or  depressions  along  the  bot- 
tom of  the  drains  to  hold  water. 

When  constructing  tile  drains,  they  should 
be  placed  at  least  2V4  ft.  below  the  surface  of 
the  road.  In  porous  soil,  one  tile  drain  along 
the  side  of  the  road  will  he  sufficient  in  heavy 
clay  soils,  a  tile  drain  on  each  side  of 
the  road  should  be  used.  If  the  soil 
is  a  stiff  clay,  and  very  wet,  the  effec- 
tiveness of  the  drains  can  be  greatly  increased 
by  filling  the  excavation  over  the  tile  with 
gravel.  Where  tile  are  laid  in  quicksand,  the 
joints  may  be  wTapped  with  strips  of  cotton 
to  keep  out  the  silt ;  or  it  is  good  practice  to 
surround  the  tile  with  a  coating  of  sawdust. 
Where  the  bottom  of  the  drain  is  too  weak 
to  support  the  tile,  inch  boards  may  be  laid 
along  the  bottom,  and  the  tile  placed  on  these. 
The  size  of  tile  used  will  depend  on  the 
amount  of  water  entering  them,  but  less  than 
4  in.  diameter  is  seldom  to  be  recommended. 
Five-in,  tile  are  preferable  in  almost  any  case, 
as  they  are  not  so  apt  to  be  obstructed 
through  inequalities  in  laying  the  tile,  and 
they  give  a  better  circulation  of  air.  Tile 
should  have  a  minimum  fall  of  three  inches 
in  one  hundred  feet,  but  one  foot  in  one 
hundred  is  nnich  more  satisfactory.  On  level 
ground  the  tile  may  be  laid  below  the  bottom 
of  the  open  drains.  On  slopes  of  hills  where 
the  covering  over  the  tile  will  be  washed  out 
when  laid  beneath  an  open  drain,  the  tile 
should  be  laid  under  the  shoulders  of  the 
road.  On  hills,  in  addition  to  the  tile  laid 
longitudinally  with  the  road,  blind  drains 
should  be  extended  diagonally  into  the  center 
of  the  road,  to  tap  any  springs  or  wet  spots 
that  may  e.xist. 

Roads  when  completely  consolidated  should 
have  a  minimum  crown  of  1  in.  to  the  foot 
from  the  center  of  the  road  to  the  inside 
edges  of  the  open  drains.  That  is,  from 
shoulder  to  center,  a  roadway  24  ft.  between 
open  drains,  should  have  a  crown  of  12  in. 
This  crown  is  for  a  fully  consolidated  road, 
not  for  new  gravel  or  stone  roads  on  which 
the  metal  is  left  without  rolling.  .A  new  road 
of  this  kind  or  even  when  consolidated 
should  be  too  high  to  commence  with,  other- 
wise it  will  soon  get  too  flat.  Every  tendency 
to  wear  and  the  forces  of  nature  is  to  flatten 
out  the  roadway.  If  not  given  an  excessive 
crown  at  the  conunencement,  it  will  be  more 
difficult  to  maintain  the  road. 

Roads  should  not  have  a  greater  width  from 
shoulder  to  shoulder  of  drains  than  traffic 
requires,  as  every  extra  foot  of  width  in- 
creases the  difficulty  of  drainage.  A  width  of 
24  ft.  from  shoulder  to  shoulder  of  drains  will 
serve  almost  all  conditions  of  traffic.  A  width 
of  20  ft.  or  even  18  ft.  will,  in  the  majority 
of  cases,  be  found  cheaper  to  build,  and  much 
cheaper  to  maintain.  While  the  extra  cost  of 
construction  may  not  be  an  important  factor, 
yet  future  maintenance  and  repair,  to  keep  the 
road  surface  well  drained  and  free  from  ruts, 
is  most  important  in  this  regard. 

Hill  drainage  by  means  of  tile  has  been 
found  to  be  one  of  the  most  successfull  ways 
of  drying  hills  that  are  commonly  wet  and 
soft  in  the  spring.  In  many  cases  it  is  the 
only  practicable  cure.  By  laying  a  tile  drain 
along  one  or  both  sides  of  the  hill,  the  ordin- 
ary drainage  of  the  hill  is  cared  for,  and  the 
blind  drains  extended  into  the  heart  of  a 
spring  or  seepy  spot,  will  prevent  the  annual 
breaking  up  of  the  roads  in  the  spring. 

Tile  drains  are  useful  not  only  on  wet.  clay 
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soils,  wet  loam  soils,  but  also  in  wet  sand. 
Tile  underdrains  in  a  sand  road  cause  it  to 
dry  lip  quickly  in  the  spring,  so  that  traffic 
does  not  cut  so  deeply  into  the  dead  sand. 
This  sand,  which  remains  hard  and  firm  in 
the  spring,  does  not  become  loose  during  the 
drought  and  hot  seasons  of  summer,  so  that 
sand  roads  when  under-drained,  do  not  be- 
come so  heavy  in  dry  weather. 

Drainage  is  the  essential  principle  in  the 
construction  of  any  road  or  kind  or  high  class 
pavement.  The  chief  thing  is  to  get  the  water 
away  from  the  road,  and  to  prevent  it  enter- 
ing the  road,  both  from  above,  from  the  sides 
and  from  below.  Ever.v  step  in  the  construc- 
tion of  a  road  may  be  considered  in  the  light 
of  drainage.  In  this  regard  the  rolling  of 
roads  with  a  steam  roller  is  most  important, 
as  it  at  once  compacts  the  surface  covering, 
and  makes  it  smooth,  hard  and  water-proof. 
Loose  gravel  or  sand  on  the  road  surface  per- 
mits water  to  soak  through  it.  The  soil  un- 
der the  gravel  or  stone  is  then  softened  and 
settles  under  traffic.  In  this  way  the  per- 
maneiice  of  such  a  road  is  greatly  reduced. 
.\  road  which  has  been  constructed  and  con- 
solidated by  means  of  a  steam  roller  has  over 
it  a  distinct  crust  of  gravel  or  stone,  clean 
and  free  from  soil  oozing  up  below. 

To  build  a  road  successfully,  it  has  to  be 
constructed  in  long  sections,  otherwise  drain- 
age outlets  are  neglected  or  overlooked. 
Townships  and  all  municipalities  should  drain 
their  roads,  and  grade  them  in  sufficiently 
long  stretches  to  insure  that  they  will  be 
straight,  of  uniform  width,  and  that  the  drain- 
age will  be  thorough  and  complete. 

Old  gravel  and  stone  roads  are  frequently 
destroyed  in  an  effort  to  crown  them,  by 
grading  the  soft  material  from  the  shoulders 
and  sides  to  the  center  of  the  road,  covering 
the  old  gravel  or  stone  bottom  with  sod,  loam 
and  clay.  Grading  machines  are  a  very  use- 
ful implement,  but  used  in  this  way  they  have 
been  the  innocent  cause,  through  their  opera- 
tors, of  doing  an  immense  amount  of  injury 
to  the  road.  This  sod  and  soft  material 
should  be  turned  away  from  the  road,  not 
drawn  to  the  center.  It  should  be  thrown 
across  the  open  ditches,  should  be  used  to 
level  the  sides  of  the  roads ;  or  in  many  cases 
the  property  owners  along  the  road  will  be 
glad  to  haul  it  away  for  the  purpose  of  mak- 
ing fills  on  their  farms  and  farm  yards.  The 
grading  of  old  stone  roads  in  this  way  has 
been  neglected  throughout  the  Province. 
Money  is  being  lost  annually  by  failure  to 
cut  away  the  sides  of  these  old  roads  in  such 
a  way  that  they  have  proper  surface  drainage. 
If,  when  the  sides  are  cut  away,  the  stone  is 
still  flat  or  rutted,  the  proper  method  of  con- 
struction is  to  renew  the  stone  surface  by  the 
addition  of  a  new  covering  of  gravel  or  stone. 
There  are  many  details  of  road  construction 
which  require  careful  consideration,  but  they 
almost  always  revolve  upon  the  necessity  for 
complete   drainage. 


The  Economics    of    Modern    Highway 
Engineering.* 

This  discussion  of  the  economics  of  modern 
highway  engineering  will  be  restricted  to  the 
consideration  of  the  general  situation  relative 
to  the  economical  use  of  the  various  methods 
employed  in  the  construction  and  maintenance 
of  roads  and  streets  subjected  to  modern 
traffic. 

One  of  the  most  inipnrtant  problems  con- 
fronting every  highway  engineer  to-day  is 
the  determination  of  the  most  economical  and 
efficacious  methods  of  construction  and  main- 
tenance to  be  employed  on  the  various  roads 
.  and   streets  for  which  he  is  responsible. 

The  rapid  increase  in  the  rate  of  adoption 
of  the  motor  vehicle,  both  passenger  and  com- 
mercial, has  materially  complicated  the  prob- 
lem in  many  instances.  Unfortunately  some 
of    the   basic    principles   of    economical    high- 
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way  design  have  been  forgotten  or  at  least 
neglected  in  the  strenuous  endeavor  to  abate 
the  dust  nuisance  and  construct  a  surface 
which  would  not  be  disintegrated  by  either 
horse  drawn  vehicle  traffic  or  motor  car 
traffic. 

That  the  economical  solution  of  the  prob- 
lems is  rendered  difficult  by  the  lack  of  suffi- 
cient scientific  data  based  on  practical  ex- 
perience is  self-evident.  Nevertheless  pres- 
ent practice  is  susceptible  of  marked  improve- 
ment as  there  are  to  a  certain  extent  limit- 
ing conditions  governing  the  use  of  prac- 
tically all  of  the  various  types  of  surface 
and  pavements.  By  those  conversant  with  the 
practice  throughout  the  United  States  in  the 
use  of  bituminous  materials  and  the  various 
dust  palliatives  in  the  construction  and  main- 
tenance of  roads  and  streets  which  have  re- 
ceived attention  because  of  the  disintegration 
of  the  surface  by  motor  car  traffic  or  from 
the  standpoint  of  dust  prevention  it  will  be 
readily  admitted  that  the  employment  of  the 
method  and  material  economically  adaptable 
to  local  conditions  is  the  exception  rather  than 
the  rule. 

If  the  conception  of  any  engineering  problem 
is  not  based  upon  the  fundamental  principles 
of  the  science  pertaining  thereto  and  if  all 
the  multiple  interdependent  variable  factors 
are  not  given  due  consideration  its  success- 
ful solution  is  practically  an  impossibility. 

Before  citing  several  instances  of  unecon- 
omical and  economical  solutions  it  seems 
necessary,  in  order  to  avoid  a  misunder- 
standing of  technical  terms,  to  define 
two  phrases  which  will  be  employed 
in  this  discussion.  The  term  bituminous  pave- 
ment will, be  used  to  designate  a  road  having 
the  upper  course  constructed  by  either  the 
mixing  or  penetration  method  in  which  a  bi- 
tuminous binder  is  employed,  while  the  phrase, 
bituminous  surface  will  be  used  to  imply  a  thin 
bituminous  coating  or  film  on  the  surface  of 
a  road  or  pavement.  Superficial  tarring,  the 
application  of  tarred'  sand  or  tarred  chips 
and  the  use  of  all  kinds  of  asphaltic  coatings 
will  come  under  this  designation. 

As  the  first  illustration  will  be  cited,  the 
case  of  the  adoption  of  a  bituminous  pave- 
ment which  would  cost  40  cents  per  square 
yard  over  and  above  the  cost  of  ordinary  maca- 
dam for  a  street  which  could  have  been  eco- 
nomically maintained  if  properly  built  of  or- 
dinary macadam  and  treated  annually  with 
a  light  application  of  either  an  asphaltic  or 
a  tar  compound.  The  first  application  might 
cost  from  4  to  (i  cents  per  square  yard  while 
the  annual  application  and  repairs  thereafter 
would  amount  to  a  yearly  charge  of  from  3 
to  4  cents  per  square  yard.  Until  it  is  fully 
demonstrated  that  the  type  of  bituminous  pave- 
ment mentioned  above  has  a  life  of  more 
than  ten  years  under  the  conditions  noted  and 
that  the  annual  average  maintenance  charge 
will  not  be  greater  than  1  cent  per  square 
yard  the  advisability  of  selecting  ordinary 
macadam  with  a  bituminous  coating  is  not 
debatable  from  the  standpoint  of  economical 
maintenance.  If,  however,  it  had  been  possible 
to  construct  a  bituminous  pavement  at  an  ex- 
cess cost  of  12  cents,  as  the  writer  was  able 
to  do  as  late  as  1908  while  Deputy  Engineer 
of  the  Rhode  Island  State  Board  of  Public 
Roads,  it  would  have  been  self-evident  that 
this  type  of  construction  would  have  been  pref- 
erable from  the  standpoint  of  economics  pro- 
vided that  the  pavement  had  a  life  of  five 
years  which  a  recent  examination  indicates 
as  a  conservative  estimate.  Engineers  in- 
terested in  the  economic  relationship  between 
a  pavement  and  ordinary  macadam  will  find 
on  able  treatment  of  the  subject  under  the 
heading  "Comparison  du  Ravage  et  de  I'Em- 
pierrement  au  Point  de  Vue  du  Prix  de  Re- 
vient  Annuel,"  by  M.  H.  Heude,  Inspector- 
General  of  the  Department  of  Roads  and 
Bridges  of  France.  The  above  paper  was 
published  in  the  Annales  des  Fonts  et  Chaus- 
sees  for  1908. 

The  indiscriminate  advocacy  of  bituminous 
pavements  for  all  classes  of  roads  and  for 
many  classes  of  city  streets  which  are  sub- 
jected to  motor  car  traffic  is  as  unsound  as 
the    contention    of    some    engineers    that    the 


periodical  application  of  light  oil  to  the  sur^- 
face  of  a  macadam  road  is  a  satisfactory 
and  economical  prescription  for  the  preserva- 
tion of  the  surface  and  the  alleviation  of  the 
dust  nuisance  irrespective  of  the  location 
of  the  highway  and  the  amount  and  character 
of  the  traffic  to  which  it  is  subjected.  Be- 
tween the  above  limits  arc  found  many  con- 
flicting opinions  which  will  not  bear  the  search- 
light of  the  investigator. 

What  are  the  reasons  for  the  present  situa- 
tion in  many  localities  in  the  United  States? 
Why  is  not  the  practice  of  some  of  the  lead- 
ing municipal  and  county  engineers  of  England 
duplicated  in  every  state,  county,  and  citj 
throughout  this  country?  The  writer  has 
in  mind  one  county  adjacent  to  London  whose 
engineer,  after  considering  the  design  of  a 
given  section  of  highway  with  the  same  care 
and  deliberation  which  characterizes  the  work 
of  American  engineers  when  designing  a 
mile  of  railroad  or  a  bridge,  is  able  to  deter- 
mine within  reasonable  limits  whether  it  is  eco- 
nomically advisable  to  use  a  wood  block  pave- 
ment, a  bituminous  pavement  constructed  by 
the  mixing  method,  a  bituminous  pavement 
constructed  by  the  penetration  method,  an 
ordinary  macadam  road  with  a  bituminous  sur- 
face or  merely  an  ordinary  macadam  road. 
As  a  result  all  the  various  types  of  roads  and 
pavements  mentioned  above  are  found  on  the 
main  trunk  lines  in  this  county  each  used  un- 
der conditions  where  it  is  economically  adapt- 
able in  view  of  the  present  knowledge  rela- 
tive to  limiting  conditions.  An  investigation 
of  current  -highway  engineering  practice 
throughout  the  L'nited  States  will  reveal  the 
following  characteristics,  all  of  which  are  ap- 
plicable to  some  localities  while  one  or  more 
are  influential  in  shaping  existing  conditions 
in  many  instances  : — 

First : — Political  interference  in  the  selec- 
tion of  the  men  placed  in  control  of  high- 
way work  and  with  the  work  of  design,  con- 
struction and  maintenance  of  roads  and  streets. 

Second  : — The  interference  by  controlling 
bodies  of  laymen  in  the  legitimate  work  of 
the  highway  engineer. 

Third: — Division  of  responsibility  in  the 
supervision  of  highway  work  particularly  in 
municipalities,  but  also  applicable  to  some 
states  as  for  instance,  those  in  which  the 
state  department  supervises  the  design  and 
construction  while  the  responsibility  for  main- 
tenance is  placed  upon  the  county  or  town. 

Fourth  : — The  comparatively  small  number 
of  well-trained  highway  engineers  who  have 
devoted  the  requisite  time  and  energy  to  the 
many  new  problems  which  have  arisen  during 
the  last  decade. 

Fifth  : — The  comparatively  infinitesimal 
amount  of  investigation  which  has  been 
considered  necessary  as  preliminary  to 
the  design  of  a  road  or  street  or  a  system 
of  highways.  This  condition  is  due  to  a  lack 
of  appreciation  of  the  relationship  existing 
between  the  results  of  such  investigation  and 
the  economics  of  construction  and  maintenance. 
Even  when  such  relationship  is  recognized  by 
the  engineer,  the  controlling  body  rarely  al- 
lows sufficient  time  or  is  willing  to  grant  an 
adequate  appropriation  for  a  thorough  study 
of  the  problem.. 

Sixth : — The  general  meagerness  of  detail 
knowledge  of  the  many  different  materials 
on  the  market  and  the  varied  methods  in 
connection  with  which  they  may  be  used.  The 
engineer  must  not  confine  himself  to  a  con- 
sideration of  the  crude  and  many  times  ex- 
pensive methods  which  have  been  in  vogue  but 
must  base  his  decision  on  the  use  of  the  most 
economical  method  of  performing  the  work 
which  naturally  will  include  an  investigation 
of  all  machinery  adaptable  to  this  class  of 
construction  work  and  of  the  practicability 
of  designing  new  apparatus  suitable  to  the  case 
under  consideration.  It  is  likewise  desirable 
that  the  engineer  should  have  a  wide  ac- 
quaintance with  methods  and  materials  used 
in  both  the  allaying  of  dust  and  the  con- 
struction of  bituminous  pavements  and  sur- 
faces which  knowledge  has  been  secured 
through  other  channels  than  by  a  perusal  of 
the  advertising  literature  with  which  the  coun- 
try is  flooded.     .\t  the  present  time  when  the 
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clit'inii-al  and  physical  analysis  of  bituminous 
materials  and  the  effect  of  the  various  proper- 
ties on  the  adaptability  of  the  material  for 
use  in  the  construction  and  maintenance  of 
roads  and  streets  is  in  its  infancy  it  is  not 
to  be  expected  that  the  engineers  will  be  able  ' 
to  draw  up  specihcations  for  every  case  which 
will  secure  the  most  economical  and  efficacious 
material  for  the  purpose  and  at  the  same 
time  eliminate  all  undesirable  materials  but 
on  the  other  hand  in  view  of  the  progress 
which  has  been  made  during  1009  and  Itllu 
the  number  of  mistakes  should  be  materially 
reduced. 

Seventh: — A  confusion  of  ideas  on  the  part 
of  many  as  to  the  reasons  for  the  success 
or  failure  of  various  methods  considered  both 
from  the  standpoint  of  road  preservation  and 
dust  prevention.  For  example,  a  bituminous 
pa\  ement  built  by  the  mixing  method  with 
the  most  efficacious  binder  manufactured  may 
disintegrate  within  a  year  after  construction 
due  to  the  neglect  of  but  one  item,  for  in- 
stance, that  of  preventing  a  layer  of  dust  from 
accumulating  on  the  surface  of  the  bituminous 
coated  road  metal  before  the  same  is  rolled. 
Failures  of  this  type  of  pavemen*:  are  usualK 


laid  to  pour  bindin.g  material  while  in  reality 
there  are  a  score  of  reasons  for  unsatisfac- 
tory  work  of  this  type.  It  is  well-known  that 
many  kinds  of  bituminous  pavements  under 
certain  conditions  are  very  dusty  due  to  self- 
evident  reasons.  If  the  traffic  consist  largely 
of  horse-drawn  vehicles  and  the  adjoining 
streets  are  of  ordinary  macadam  it  is  use- 
less to  expect  a  street  protected  from  the 
action  of  the  wind  and  bordered  by  trees  and 
curbs  to  be  free  from  dust  without  artificial 
cleaning  or  the  application  of  some  form  of 
dust  palliative.  The  dusty  condition  of  many 
bituminous  pavements  and  bituminous  surfaces 
on  our  city  streets  has  unfortunately  led  to 
conclusion  that  bituminous  pavements  and  sur- 
faces are  not  dustless  under  any  conditions. 
To  those  who  have  motored  over  hundreds  of 
miles  of  bituminous  surfaced  roads  which  were 
dustless  the  above  opinion,  so  conmionly  ex- 
pressed, appears  absurd.  One  other  illus- 
tration will  be  mentioned.  In  certain  cases 
the  periodical  watering  of  macadam  surfaces 
has  proved  eflicacious  both  from  the  stand- 
point of  laying  the  dust  and  as  a  road  pre- 
servative. Based  on  the  above  results  some 
engineers    ha\e    advocated    ordinar\'    watering 


as  a  universal  remedy  for  all  classes  of 
macadam  roads  and  streets  irrespective  of 
the  traffic  to  which  they  are  subjected  or  a 
consideration  of  the  economics  of  the  public. 

Eight : — Many  authorities  are  seeking  for 
a  panacea  for  the  treatment  of  all  classes 
of  roads  and  streets.  It  must,  however,  be 
constanth'  borne  in  mind  that  is  impossible 
to  economically  treat  all  highways  by  the 
same  prescription  just  as  it  would  be  con- 
sidered to-day  absurd  to  follow  the  former 
practice  of  some  of  the  municipal  engineers  of 
the  old  European  cities  and  pave  all  the  streets 
with   stone   blocks. 

Nine  : — Non-observance  of  the  relationship 
between  the  adaptability  of  various  methods 
and  the  variability  in  the  cost  of  labor  and 
materials,  and  the  accessibility  of  new  bitumi- 
nous materials  and  machines. 

The  self-evident  desirability  of  a  thorough 
discussion  and  an  exhaustive  study  of  the 
economics  of  modern  highway  engineering  in- 
fluenced the  writer  to  prepare  this  brief  pres- 
entation of  the  status  of  the  administration, 
design,  construction  and  maintenance  of  roads 
and    streets    subjected    to    mmlcrii    traffic 
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Labor  Cost  of  Laying   16  Miles  of  20- 
Inch  Ca'^t  Iron  Water   Main  at 
Cheyenne,  Wyo. 

BV  II.  \-.  -Mot  i.rox* 
On  June  1.5.  1909.  bids  for  the  construction 
of  water  supply  mains,  for  the  city  of  Chey- 
enne, were  opened  by  the  city  clerk ;  the  Bash 
&  Gray  Contracting  Co.  of  Joplin,  Mo.,  being 
the  lowest  bidder  on  the  I'O-in.  supply  main, 
was  awarded  the  contract  for  said  supply  main 
at  '■V^  cts.  per  lin.  ft.  This  price  per  linear  foot 
included  trenching,  layin,g,  calking,  testing, 
backfilling  and  everything  necessary  for  the 
completion  of  the  job.  .\11  materials  were  fur- 
nished by  the  city  of  Cheyenne,  and  all  labor, 
tools,  testing  equipment,  etc..  were  furnished 
by  the  contracting  company. 

This  "20-111.  pipe  line  was  constructed  from 
the  diversion  dam,  to  the  Round  Top  distrib- 
uting reservoir,  a  distance  of  1-5.T8  miles.  The 
line  was  designed  for  an  open  flow  at  the 
distributing  reservoir,  and  under  these  condi- 
tions the  maximum  regular  working  pressure 
does  not  exceed  88  lbs.  per  sq.  in.,  making  a 
light  weight  pipe  eligilile  therefor.  Class  A 
pipe,  manufactured  under  the  New  England 
Water  Works  Association  specifications,  was 
selected  and  used  for  the  entire  "20-in.  line, 
the  regular  weight  of  a  'iO-in.  Class  .A  pipe 
being  l.lHO  lbs.  subject  to  4  per  cent  variation. 
The  above  maximum  workin,g  pressure  does 
not  include  any  water  hammer  that  the  pipe 
may  at  times  be  subjected  to,  but  a  hydrostatic 
test  of  l-W  lbs.  per  sq.  in.  having  been  made 
both  at  the  factory  and  in  the  field,  gives  a 
factor  of  safety  of  Ci2  lbs.  per  sq.  in.,  which 
was  deemed  sufficient  to  take  care  of  any 
water-hammer  that  might  occur. 

Messrs.  Bash  &  Gray  started  actual  construc- 
tion on  Aug.  25,  1909.  The  work  was  begun 
near  the  intake,  the  20-in.  valve  being  set 
while  the  diversion  dam  was  under  construc- 
tion. At  about  120  ft.  from  the  intake  a  small 
quantity  of  solid  (granite)  rock  was  encoun- 
tered. From  Round  Top  to  a  point  3V^  miles 
west  occasional  pockets  of  a  cemented  sand- 
stone formation  were  encountered.  E.xtra  al- 
lowance for  this  rock  excavation  was  made  to 
Bash  &  Gray  by  the  Water  and  .Sewerage  Com- 
mittee. 

The  fir.st  13,000  ft.  of  trenching  was  done 
by  a  No.  0  Municipal  Trenching  Machine ;  this 
machine  was  driven  by  a  four  cylinder  gaso- 
line engine  and  was  capable  of  digging  a 
trench  28  ins.  wide  and  7  ft.  deep.  Much 
.  loose  rock  was  encountered  in  this  13,000  ft. 
resulting  in  frequent  break-downs.  On  Oct. 
27   a   No.    1   steam   driven   municipal   machine 

•Assistant  City  Engineer,   Clieyenne.   Wyo. 


was  brought  onto  the  work  to  increase  the 
rate  of  trerching,  wdiich  had  proved  to  be  the 
cortrolling  factor  in  the  progress  of  the  work. 
This  machine  was  capable  of  digging  a  trench 
28  ins.  wide  and  10  ft.  deep.  The  cost  data 
show  the  average  rate  of  these  two  machines 
and  will  also  be  a  fair  inde.x  to  the  nature  of 
the  trench  excavation.  On  some  of  the  sharp 
hills,  cuts  from  10  to  15  ft.  were  necessary, 
the  average  cut  for  the  entire  line  was  5.25  ft. 
This  machine-dug  trench  had  to  be  widened 
and  deepened  at  the  bell  points  to  allow  free 
access  for  yarning  and  calking,  considerable 
hand  grading  and  straightening  of  the  trench 
bad  to  be  done  also  before  the  pipe  could  be 
properly  laid.  .-Ml  this  was  hand  work  and 
is  included  in  cost  data  under  hand  grading  and 
bell   holes. 


In  pouring  the  joints  care  was  taken  to  have 
the  lead  sufficiently  hot  to  insure  a  good  joint 
at  one  continuous  pouring,  the  heavy  melting 
pot  was  kept  within  a  distance  not  to  exceed 
50  ft.,  the  lead  was  carried  and  poured  from 
an  ordinary  cast  iron  tea  kettle.  The  av- 
erage lead  per  joint  for  the  entire  line  was 
31.65  lbs. 

The  calking  was  done  with  a  pneumatic 
hammer,  a  small  gasoline  compressor,  main- 
taining a  pressure  of  not  less  than  65  lbs.  per 
sq.  in.,  supplied  the  hammer.  This  compressor 
was  mounted  on  an  ordinary  wagon  truck. 

The  pipe  was  tested  in  sections  of  variable 
length.  The  maximum  pressure  being  150  lbs. 
per  sq.  in.,  this  pressure  was  supplied  both  by 
a  pump  and  gravity,  until  the  latter  became 
sufficient   in  itself,  then  the  tests  were  wholljr' 
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Profile  of  16-IVlile   Pipe  Line  at  Cheyenne.  Wyo. 


The  pipes  were  lowered  and  entered  by 
means  of  a  derrick,  formed  by  two  A-shaped 
forms  connected  by  a  beam,  each  end  equipped 
with  a  rope  windlass  and  two  single  blocks ; 
one  man  at  each  windlass  lowered  a  pipe  and 
the  pipe  last  laid  was  driven  home  with  the 
liipe  that  was  still  swinging  from  the  derrick. 
This  derrick  was  pulled  ahead  by  a  pony. 
I'Voin  15  to  20  pipes  an  hour  could  thus  be 
placed  by  a  gang  of  7  men,  though  the  av- 
erage daily  progress  did  not  equal  this  rate. 

After  the  pipes  were  properly  graded  and 
lined,  the  joints  were  spaced  and  yarned  so  as 
to  give  a  leading  of  uniform  thickness  and 
of  1%  ins.  depth.  Ordinarily  two  ropes  of 
jute  packing  containing  3  and  4  strands  re- 
spectively were  sufficient,  though  the  variation 
in  bells  required  a  corresponding  variation  in 
the  amount  of  jute. 


gravity  tests.  Under  this  method  a  given  sec- 
tion of  pipe  might  be  subjected  to  several  suc- 
cessive pressures,  but  each  succeeding  gravity 
test  would  give  a  lower  pressure  on  the  given 
section,  consequently  not  endangering  a  pre- 
viously tested  section.  A  total  of  7  pipes  were 
broken  by  testing,  in  some  cases  cracked  pipes 
which  had  escaped  inspection  had  been  laid 
and  in  other  cases  faulty  pipes  a  ccounted  for 
the  above  breakage.  A  total  of  8  pipes  were 
broken  by  a  freeze-up  which  resulted  from  the 
negligence  of  the  contractor  to  drain  the  pipe 
line  after  a  test  had  been  made.  In  addition 
to  the  above  breakage  a  total  of  262  lin.  ft. 
was  cut  off  of  a  total  of  176  pipes.  This  was 
the  combined  breakage  by  railway  transporta- 
tion and  by  hauling  along  the  line. 

Twenty-four  Ts  for  air  valves  were  placed 
in  the  line  at  the  high  points  where  air  pockets 
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arc  likel)  to  accunuilatc.  Sixti-t-n  blow-offs 
specials  were  placed  at  the  sharper  depressions 
where  sediment  many  accumulate.  Three  Ts 
for  relief  valves  were  placed  at  the  approach 
of  long  pockets  of  standing  water  (see  profile) 
where  water-hammer  might  occur  on  relilling 
the  pipe.  Two  of  tliese  have  heen  equipped 
with  the  relief  valves,  the  third  was  plugged 
Twenty-seven  sleeves  were  used  in  the  entire 
line.  One  SO-Y  was  placed  for  the  proposed 
North  Crow  Creek  connection  and  two  Ys 
for  the  proposed  South  Crow  Creek  connec- 
tion, the  location  of  the  South  Crow  line  not 
having  been  definitely  decided  upon  a  Y  was 
placed  at  each  of  two  surveyed  lines. 

Considerable  difficulty  was  encountered  in 
the  excavation  of  the  first  ■2V2  miles  on  the 
upper  end  of  the  line.  Large  loose  boulders 
were  in  some  places  so  numerous  that  hand 
trenching  had  to  be  resorted  to.  Ground  water 
was  encountered  in  the  meadows  below  the 
intake. 

The  crossing  under  South  Crow  Creek  was 
accomplished  by  digging  a  drainage  ditch, 
which  allowed  the  pipe  to  be  laid  almost  to 
the  creek,  the  stream  was  then  diverted 
around  and  across  the  pipe,  already  laid,  and 
the  laying  was  continued  under  the  old  stream 
bed.  No  pump  was  used  at  this  crossing,  the 
seapage  water  was  handled   with  buckets. 

Considerably  more  difficult  were  the  three 
crossings  of  Crow  Creek,  near  Silver  Crown. 
An  attempt  to  cross  the  first  crossing  during 
the  first  part  of  January  had  to  be  abandoned 
because  of  the  difficulty  of  confining  the  water 
to  definite  channels,  during  such  extreme  cold 
weather. 

On  March  15  work  was  resumed  and  the 
three  crossings  then  completed  within  a  period 
of  18  days.  A  4-in.  centrifugal  pump  handled 
the  seapage.  This  pump  was  drivi'u  by  a  sin- 
gle cylinder  gasoline  engine  equipped  with 
friction  clutch  gear.  The  sumps  for  the  pump 
were  at  the  lowest  grade  points  of  the  re- 
spective crossing  and  tlie  pipe  was  laid  up  to 
the  sumps  and  then  the  creek  was  diverted  to 
flow  across  the  pipe  which  had  been  calked. 

Quicksand  was  encountered  in  the  first  and 
third  of  these  crossings.  The  trench  through 
the  creek  beds  was  made  wide,  giving  the 
bank  a  slope  that  would  prevent  caving.  This 
was  excavated  with  teams  and  slip  scrapers, 
except  where  quicksand  did  not  permit  the  use 
of  te.inis. 

The  accompanying  profile  shows  the  nature 
of  the  country  and  the  anioi;nt  of  vertical 
curvature  in  the  line.  In  some  cases  1/64  and 
l/n-J  bends  were  used  where  abrupt  changes  in 
either  grade  or  alignment  occurred,  but  in 
most  cases  the  horizontal  and  vertical  curva- 
tures were  taken  up  by  deflecting  each  pipe 
a  small  amount.  .A.  7°  curve  was  the  sharpest 
used.  The  total  length  of  tlie  line  as  chained 
on  top  of  the  pipe  is  83,328..">  lin.  ft.  The  fall 
from  intake  to  cutlet  is  417  ft.  The  last  test 
was  completed  May  15.  and  the  backfilling, 
which  was  done  with  the  straight  drag 
scrapers,  was  completed  June  0,  19in. 

The  costs  of  the  work  are  summarized  in 
the  following  tabulations : 

ITEMIZED  LABOR  COST,  OF  LAYING  83,3281,4 
FT.     OF    20-IN.     CAST    IRON     WATER 

:«.\IN. 

Per 

lin.  ft. 

Item,  Total,  Cts, 

19211    dys.    No.    0      excavator     at  ^    „, 

$in $1,922.50  *5.24 

]4fi  (Ivs.  No.  1  excavator  at  $16..  2,336.00  t5.84 
2.910   dys.    E.   &   C.   bell   holes  at 

$2.50    7.275.00  8.73 

94(1.8  dys.  laying  pipe  at  $2.50....  2,374.50  2.84 

19!i   dys.   varnins;  at   $3.50 S96.50  0.79 

190  dvs.  lead  heatinsr  at  $2.75 522.50  0.68 

17414    dys.    pouring  at    $2.75 479.87  0.58 

219  dys.  caulking  at  $3.50 766.50  0.92 

2371,4  dys.   helper  at  $:.50 593.75  0.71 

116  dys.   testing  at  $3 348.00  0.42 

3041/2    dys.    refilling  at   $7.50 2,284.00  2.74 

453   dys.    foreman  at   $4 1.812.00  2.18 

4in  dvs.   teams  and  teamsters  at 

$5    2.005.00  2.40 

147  dys.  blacksmith,  at  $4 588.00  0.70 

Pumpmen    119.00  |99.2 

Total    $24,123.12 

•Figured  on  36.700  lin.  ft.  tFigured  on  39.600 
lin.     ft.      tFigured    on    1,200    lin.     ft. 


EXTR.i  WORK  IN  L.WING  S3.32S",4  FT.  OF  20- 
IN.  CAST  IRON  WATER  MAIN. 
Item.  Total. 

Rock    excavation    near    intake $      48.00 

Roek    excavation    west   of    Round    Top..      877.80 

Cutting  off  176  pipe 70.40 

Extra   (ill   near   intake 162.30 

Kxtra    deptli    of  trench    698.59 

Diverting    creek    38.85 

Replacing  broken  pipe    330.00 

Hauling    pipe    131.43 

Total    $2,357.32 

.Adding  these  two  totals  gives  $24,123.12 -h 
2.3")7.;)2  =3  $26,480.44,  which  divided  by  83,- 
228.5  lin.  ft.  gives  a  cost  of  31.8  cts.  per  lin. 
ft.     The  contract  price  was  X)  cts.  per  lin.  ft. 

The  wages  paid  did  not  always  correspond  to 
the  scale  adopted  therein,  but  in  most  cases  the 
average  wages  paid  will  l)e  about  the  same  as 
those  given.  .An  exception  is  the  cost  of 
teams  for  backfilling,  the  actual  cost  of 
teams  for  refilling  during  May  and  June  being 
$9.50  for  a  team  and  two  men.  Final  estimate, 
including  all  previous  estimates  and  extras  al- 
lowed Messrs.  Bash  and  Gray,  was  $35,246.62, 
making  the  actual  cost  to  the  Citv  of  Chey- 
enne a  little  more  than  $.42  per  lin.  ft.  The 
average  weight  of  the  20-in.  pipe  was  1,631 
lbs.,  and  the  cost  of  the  pipe  delivered  on  the 
line,  including  hauling,  transportation  and  cost 
of  material,  was  $29.70  per  ton,  or  $2.02  per 
lin.  ft.,  making  the  total  cost  of  the  line  when 
completed   $2.44   per   lin.    ft. 

Diffusion  and  Digestion  of  Sewage  in 
New  York  Harbor, 

One  of  the  chief  tasks  of  the  Metropolitan 
Sewerage  Commission  of  New  York*  was  to 
determine  the  capacity  of  the  harbor  waters 
for  assipiilating  sewage.  For  this  purpose 
extensive  analytical  studies  were  undertaken 
to  show  the  conditions  of  assimilation  under 
various  circumstances.  The  studies  made  in- 
cluded over  5,000  analyses  of  water  or  solid 
deposits.  Samples  from  all  parts  of  the  har- 
bor were  examined  chemically,  bacteriologic- 
ally  and  microscopically.  .All  stages  of  tide 
and  all  seasons  of  the  year  are  represented 
in  the  results.  Based  on  these  studies  the 
Commission  presents  in  its  report  an  extended 
discussion  under  the  title  given  above.  We 
reprint   this   discussion    here. 

Freedom  from  evil  consequences  attending 
the  discharge  of  sewage  and  other  wastes 
into  New  York  harbor  depends  upon  the 
bodily  transportation  of  the  refuse  matters 
from  the  harbor  to  sea  by  means  of  tidal 
currents  and  the  assimilation  of  the  remainder 
by  the  water  itself.  It  has  been  found  that, 
owing  to  a  backward  and  forward  oscillation 
of  the  tidal  currents  the  sewage  is  not  car- 
ried promptly  to  sea,  and  it  is  evident  that 
the  ultimate  disposal  of  the  impurities  must 
depend  largely  upon  the  phenomenon  of  as- 
similation. 

COMPOSITION    OF   THE    POLLUTING    \V.\STES. 

The  term  sewage  is  used  in  this  chapter  to 
mean  the  wastes  which  flow  from  dwelling 
houses,  factories  and  streets  through  the 
municipal  drainage  systems  of  New  York  and 
neighboring  municipalities.  In  a  general  way. 
sewage  may  be  considered  to  contain  about 
998  parts  of  water  and  two  parts  of  foreign 
matter;  the  last  being  about  equally  divided 
between  aniriial  and  vegetable  refuse.  Sewage 
contains,  beside  human  feces,  numberless  sol- 
id and  liquid  wastes  of  human  and  animal 
origin.  .Among  the  visible  ingredients  are 
garbage,  matches,  corks,  bits  of  paper  and 
cloth,  and  particles  of   human   excreinent. 

Quantity  of  Fecal  Matter  Produced. — The 
quantity  of  solid  excrement  produced  by  an 
average  human  adult  has  been  taken  by 
Roechling  ("Passage  of  Excreta  ThroUgh 
House  Drains,"  Journal  of  the  Royal,  Sanitary 
Institute.  July.  1909,  p.  216)  to  be  ^  lb.  for 
each  discharge.  The  specific  gravity  of  feces 
this   author  takes  at   1.067,  and   from  this  he 

•This  commission  was  created  to  study  the 
conditions  of  sewerage  and  sewage  disposal  in 
the  metropolitan  district  of  New  York  and  to 
formulate  a  general  plan  or  policy  for  protect- 
ing and  improving  the  panitary  conditions  of 
New  York  Harbor.  The  commissioners  were: 
Geo.  A.  .^oper.  Jas.  H.  Fuerlis.  H.  DeB.  Parsons. 
Charles  Sooysmith  and  Linsly  R-  Williams. 


estimntes  that  the  bulk  <ii  a  liuman  disciiarye 
is  about  0.(i2;M  imperial  gallons.  This  is  di- 
luted witli  from  100  gals,  to  200  gals,  of  water. 
Kstimating  the  present  population  of  New- 
York  at  4,500.000  people  there  is  discharged 
every  day  about  560  tons  of  fecal  matter.  To 
transport  this  material  away  by  rail  would 
require  a  traiidoad  of  about  28  ordinary 
freight  cars. 

Sewage  is  never  constant  in  quality  or 
quantity.  The  sewage  from  a  residence  sec- 
tion differs  from  that  from  a  manufacturing 
district.  The  sewage  produced  in  any  locality 
varies  both  in  quality  and  quantity  at  diflferent 
hours  of  the  day,  different  seasons  of  the 
year  and  with  the  weather.  Being  of  such 
changing  composition  it  is  obviosuly  impossi- 
ble to  give  figures  which  will  carry  an  exact 
idea  of  the  chemical  or  physical  properties 
of  the  sewage  of  New  York  and  its  neigh- 
boring municipalities.  A  sufficient  knowledge 
of  the  composition  of  the  sewage  can  be  had 
from  figures  which  have  been  compiled  for 
other  cities. 

Comfosilion  of  Seivaije.  —  Winslow  & 
Phelps'  consider  that  800  parts  per  million 
of  total  solids  is  a  liberal  figure  for  .Ameri- 
can cities  and  is  exceeded  by  few.  These 
authors  state  that,  of  the  total  solids,  it  may  ■ 
be  said  roughly  that  from  60  per  cent  to  70 
per  cent  are  in  solution  either  liquid  or  col- 
loidal, the  remainder  being  insoluble  matter 
in  suspension.  .As  to  the  nature  of  the  solids, 
about  one-half  is  matter  which  can  be  driven 
ofif  by  ignition  in  the  laboratory,  and  is  con- 
sequently assumed  to  be  chiefly  organic  mat- 
ter. The  remaining  non-volatile  residue  is 
mineral  .matter. 

About  50  per  cent  of  the  organic  solid 
matter  in  sewage  is  dissolved  and  the  re- 
mainder is  held  in  suspension.  Of  the  mineral 
solids  in  sewage  75  per  cent  are  present  in  a 
dissolved  state.  In  a  sewage  containing  total 
solids  to  the  extent  of  about  800  parts  per 
million,  Winslow  &  Phelps  estimate  that  500 
parts  per  million  of  solids  are  in  solution  and 
•300  parts  are  in  suspension.  Of  the  organic 
solids,  amounting  to  400  parts  per  million, 
200  parts  are  in  solution  and  200  parts  in 
suspension.  Of  the  organic  matters  present, 
either  in  solid  or  liquid  state,  150  parts  per 
million  are  nitrogenous  and  250  parts  are  not 
nitrogenous.  The  total  carbon  amounts  to 
200  parts,  the  total  nitrogen  to  15  parts,  and 
the  fats.  etc..  to  50  parts  per  million.  This 
sewage  is  supposed  to  represent  the  liquid 
w^astes  of  a  population  which  uses  an  average 
of  100  gals,  of  water  per  capita  per  24 
hours. 

Composition    of   New    York    Sewage.-r-T\\e 
composition  of   New  York's  sewage  is  shown 
by  Table   I   which   has  been   made  up  by  as- 
suming New  York's  water  consumption  at  120 
.gals,  per  capita  per  day  and  proratin.g  on  this 
basis   the    various   figures   given    by    Winslow 
and  Phelps  above  mentioned. 
TABLE   I.— COMPOSITION    OF  NEW    YORK 
SEWAGE. 
(Parts   per   Jlillion.) 

In  so-       In  sus- 

Determination.  Total.      lution.     pension. 

Residue  on  evaporation.     670  420  250 

-Mineral  and  ash 330  250  SO 

Organic  and  volatile 340  170  170 

Nitrogenous    120 

Non-nitrogenous    210 

Fats,    etc 42 

Total  carbon   170 

Total   nitrogen    12 

Weight  and  Bulk  of  Sewage  Solids.— li  is 
not  necessary  that  the  composition  of  the 
sewage  which  is  discharged  into  New  York 
harbor  should  be  accurately  known  in  order 
to  form  a  conception  of  the  burden  of  pollu- 
tion wliich  is  put  upon  these  waters.  The 
aggregate  quantity  of  the  impurities  consti- 
tutes the  chief  matter  of  interest. 

The  quantity  of  sewage  impurities  can  be 
estimated  in  several  ways.  According  to  fig- 
ures brought  together  by  George  W.  Fuller, 
before  the  International  Engineering  Cor.- 
gress  held  at  St.  Louis,  190.j,  Trans.  .Am.  Soc. 
C.  E.,  Vol.  LIX,  p.  166,  the  average  result  of 
analysts  of  the  sewage  of  ten  cities  for  which 

i"Investigations  of  the  Purification  of  Boston 
Sewage."  United  States  Geological  Survey  Wa- 
ter Supply  and  Irrigation  Paper  No.  185,  p.  13. 
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figiires  are  available  indicates  that  the  im- 
purities are  equivalent  to  42.3  tons  of  dry  sol-  ■ 
id  material  per  year  for  every  1.000  inhabi- 
tants. Winslovv  and  Phelps's  figures  prorated 
for  New  York  conditions  of  120  gals,  per 
capita  per  day  and  reduced  to  Mr.  Fuller's  . 
basis  represent  46  tons  of  dry  solid  material 
per  year  per  1,000  inhabitants. 

The  190.5  population  in  the  metropolitan 
district  was  found  by  census  to  be  4,128.396 
for  New  York  and  1,203,387  for  New  Jersey. 
According  to  the  estimates  of  this  Commis- 
sion the  total  number  in  1910  is  6,1.50,000. 
Assuming  90  per  cent  of  the  population  is 
connected  with  the  sewers,  the  total  number 
of  persons  whose  sewage  enters  the  harbor 
or  its  tributaries  is  5,.540.ilOO.  Tlie  aggregate 
quantity  of  sewage  material  discharged  per 
year  is  equivalent  to  2.55,000  tons.  About 
one-half  of  this  is  capable  of  putrefaction  or 
already  advanced  to  some  extent  toward  that 
condition. 

One  ton  of  dry  suspended  matter  is  equiva- 
lent to  about  -50  tons  or  about  .55  cu.  yds.  of 
wet  sludge.  On  this  basis  the  population  of 
the  metropolitan  district  empties  into  the  har- 
bor each  year  the  equivalent  of  12,800,000  tons 
of  sludge,  having  a  bulk  of  14,000,000  cu.  yds. 
The  area  of  the  various  tidal  waters  in  the 
vicinity  of  New  York  above  the  Narrows  is 
about  50  square  miles.  The  sludge  formed 
each  year  if  spread  out  over  this  area  would 
cause  a  deposit  of  about  W2  ins. 

The  suspended  matters  in  sewage  consist 
of  bits  of  feces,  toilet  paper,  newspaper,  coag- 
ulated soap,  street  wastes,  kitchen  refuse,  floor 
sweepings,  etc.  Feces,  as  ordinarily  dis- 
charged contain  about  -So  grams,  or  .OT'T  pound, 
per  person  per  day  of  matter  which  will  re- 
main suspended  in  sewage.  This  amounts 
to  14  tons  per  1,000  persons  per  year.  Toilet 
and  newspaper  entering  the  sewers  may  be 
estimated  at  8  tons  per  1,000  inhabitants  per 
year.  Each  person  may  be  assumed  to  use 
'01  pound  of  soap  per  day  and  in  doing  so  to 
remove  at  least  four  times  this  amount  of  sus- 
pended matter  with  grease  and  other  material. 
On  this  basis  about  11  tons  of  suspended  mat- 
ter are  produced  per  1.000  persons  per  year 
and  emptied  into  the  sewers.  The  street 
wastes  which  enter  the  sewers,  consist  of  or- 
ganic and  inorganic  dirt  derived  largely  from 
feces  and  urine  and  an  almost  infinite  number 
of  comminuted  solid  matters.  Table  II  shows 
the  amounts  ol  these  matters  which  mav  be 
estimated  to  enter  the  waters  of  New  York 
harbor  through  the  sewers. 

TABLE  IT.— ESTIMATES  OF  THE  QUANTI- 
TIES OP  STREET  WASTIOS  WHICH  ENTER 
NEW  YORK  HARBOR  ,\  NXI-.\I.I-T  FROM 
THE  METROPOLITAN  DISTRICT. 

Material.  7c°Vn^ 

Inorganic   street   din ^'on 

Organic  street  dirt 26.200 

Total    «.500 

Prorating  the  above  amount  of  street  dirt 
among  the  5,.540,000  inhabitants  in  the  metro- 
politan district  assumed  to  be  connected  with 
the  sewers,  there  are  obtained  8.3  tons  per 
1,000  persons  annually.  Table  III  summarizes 
these  figures. 

T^BLE    III.  — SUSPENOED    SOLIDS    IN 
SEWAGE. 

Tons  Tons 

per  1,000     entering  New 
inhabitants     York  Harbor 
Material.  annually.  .nnnually 

Feces    H  "7.600 

Toilet  paper  and  newspaper       S  44.300 

Soap   and    washings U  60,900 

Street  wastes   -S  44,300 

Miscellaneous     4  22,200 

Total     -!■'■  249,300 

Appearance  of  SeK'agc.—W'Ww  a  sample  of 
sewage  is  taken  from  a  New  York  sewer  and 
put  into  a  clear  bottle,  the  sewage  has  a  dirty 
gray  color,  with  an  tmideasant,  rather  musty 
odor.  It  contains  small  pieces  of  newspaper 
and  toilet  paper  and  finer  particles  of  sus- 
pended matter  ranging  in  size  nuich  as  do 
the  grains  of  ordinary  building  sand.  Most 
of  the  particles  will  pass  through  a  screen 
having  a  mesh  of  Vs  in.,  the  largest  particles 
at  the  surface  being  excluded.  The  small 
solid  particles  are  composed  of  fecal  matter 
and   paper   broUen   up   by   friction   witlnn   the 


walls  of  the  sewers  and  small  pieces  of  fibre, 
cloth,  a  few  glumes  and  mineral  detritus. 

Upon  standing,  many  of  the  particles  settle 
out,  causing  a  dirty,  grayish,  slimy  sludge  to 
accumulate  upon  the  bottom  of  the  bottle. 
After  all  the  particles  have  settled  out,  the 
liquid  which  remains  in  the  bottle  looks  like 
water  which  has  been  used  for  washing  where 
a  good  deal  of  soap  has  been  employed.  If 
allowed  to  stand  for  a  few  hours  at  ordinary 
summer  temperature,  the  sewage  becomes 
putrid. 

If  greatly  diluted  or  put  upon  a  sufficient 
area  of  land  sewage  does  not  putrify  nor  give 
off  offensive  odors.  In  either  case  the  de- 
composable organic  substances  are  gradually 
converted  into  harmless  and  inoffensive  com- 
pounds. The  ofifensive  odors  of  putrefaction 
are  produced  only  when  the  natural  purifying 
agencies  are  overtaxed.  All  methods  of  puri- 
fying sewage  aim  to  resolve  the  substances 
which  arc  capable  of  putrefaction  into  such 
shape  that  they  may  be  dealt  with  separately, 
under  conditions   which  are  within  control. 

It  is  popularly  supposed  that  the  presence 
(if  human  excrement  forms  a  prominent  in- 
gredient of  sewage,  but  this  is  not  the  case. 
It  is  a  subject  of  frequent  remark  among  vis- 
itors to  sewage  disposal  works  that  compara- 
tively little  human  excrement  is  visible.  The 
reason  for  this  is  that  particles  of  solid  ex- 
crement large  enough  to  be  easily  distin- 
guished are  broken  up  in  passing  through  the 
plumbing  of  the  houses  and  tlie  sewers  and 
diluted  to  such  an  extent  that  they  are  no 
longer  recognizable. 

The  Bacteria  in  Sewage. — Sewage  contains 
large  numbers  of  bacteria.  One  of  the  prin- 
cipal sources  of  these  germs  is  the  excreta 
of  human  origin  which  the  sewage  contains. 
Saphrophytic  germs,  that  is,  micro-organisms 
concerned  in  the  decomposition  of  organic 
wastes,  are  also  very  numerous.  The  num- 
ber found  in  one  cubic  centimeter  of  sewage 
averages  from  a  few  hundred  thousand  tn 
many  millions. 

,\s  pointed  out  by  b'riedenwald  &  Leitz'. 
tlie  germs  contained  in  the  human  intestine 
are  of  comparatively  few  species.  Stras- 
burger"  found  that  the  total  numbers  of  bac- 
teria produced  by  a  normal  person  on  an  aver- 
age diet  was  one  thousand  million  per  day. 
One-third  of  the  dry  substance  of  feces  is 
bacteria.  On  this  basis  the  number  of  bac- 
teria produced  each  day  by  the  inhabitants  of 
the  metropolitan  district  would  be  about  six 
thousand  million  million. 

The  Solids  of  Sewage. 

The  solid  matters  which  are  carried  by  the 
sewage  may  be  divided  into  three  classes: 
b'irst,  the  solids  which  sink  soon  after  the 
sewage  is  discharged  into  the  harbor:  second, 
those  which  continue  to  float  for  some  time 
on  the  surface  of  the  water;  and,  third,  those 
which  are  long  carried  in  suspension  in  the 
body   of   the   tidal   streams. 

It  is  evident  that  particles  do  not  always 
remain  in  one  or  another  of  these  divisions. 
Many  which  at  first  float  gradually  become 
liroken  up  or  watersoaked  and  sink  beneath 
the  surface  of  the  water,  and  thus  pass  from 
the  second  to  the  first  division  or  to  the  third. 

In  the  third  class  are  the  colloids  and  finely 
divided  particles  of  suspended  matters.  The 
ciilloids  may  be  precipitated  by  sea  water. 
When  allowed  to  settle  from  sewage  the  pre- 
ciiiitated  colloids  and  solid  matters  form 
sludge  or,  as  usually  termed  in  the  investiga- 
tions of  the  Metropolitan  .Sewerage  Commis- 
sion, black   mud. 

.Vccuinnla'ions  of  sewage  deposits  are  e.x- 
ceediiiglv  difficult  to  handle  except  liy  pump- 
ing. \\'hen  raised  in  the  bucket  of  a  dredg- 
ing machine  much  of  it  flows  back  into  the 
water  from  which  it  was  taken.  The  United 
States  Government  in  dredging  Ambrose 
channel,  now  the  principal  entrance  to  New 
York  harbor  from  the  sea.  made  use  of  suc- 
tion dredges  and  pumped  large  quantities  of 
slud.ge  which  had  accumulated  there,  into  sea- 

'"Bacterial  Content  of  Feces."  American  .lour- 
nal  of  the  Medical  Sciences,  November,  1909,  p. 
6.S3. 
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going  vessels  which  transported  the  black  and 
often  offensive  mud  to  the  open  ocean. 

THE    SOLIDS    WHICH    SINK. 

The  sewage  particles  which  sink  as  soon  as 
the  sewage  is  discharged  into  the  harbor  water 
find  a  lodgment  on  the  bottom  which  is  per- 
manent or  temporary  according  to  a  number 
of  circumstances.  .Among  these  circumstances 
the  weight  of  the  particles,  the  velocity  of 
the  tidal  current  into  which  they  are  dis- 
charged and  the  smoothness  or  roughness  of 
the  bottom  are  the  most  important  factors. 

Extent  of  Bottom  Pollution.  —  Analyses 
which  the  Metropolitan  Commission  has  made 
of  New  York  harbor  have  shown  that  de- 
posits of  sewage  solids  exist  not  only  in  the 
immediate  neighborhood  of  sewer  outfalls  but 
at  considerable  distances  from  the  sources  of 
contamination  in  New  York  harbor.  The 
hpttom  of  the  inner  harbor  is,  for  the  most 
part,  covered  with  a  slimj',  black,  ofifensive  ' 
mi-xture  of  detritus  in  which  sewage  solids 
are  a  prominent  ingredient. 

The  only  parts  of  the  harbor  which  are  not 
contaminated  fay  sewage  sludge  are  those 
where  the  tidal  currents  are  too  swift  to  per- 
mit deposits  of  any  sort  to  form.  Most  of 
the  bottom  of  the  Lower  bay,  the  upper  Hud- 
son and  the  Long  Island  Sound  approaches  to 
New  York  are  covered  with  sand,  silt  and 
unpolluted  inud :  the  investigations  upon  which 
these  statements  are  tnade  have  been  ex- 
tensive. Over  l,-500  samples  have  been  col- 
lected from  the  bottom  and  carefully  analyzed 
to  determine  the  extent  of  the  pollution  of 
the  harbor  bottom  by  sewage.  The  bottom 
has  been  penetrated  to  a  depth  of  10  ft.  and  . 
samples  have  been  collected  which  showed 
that  sewage  solids  had  been  deposited  to  at 
least  that  depth.  It  is  not  too  much  to  sav 
that  wherever  tidal  conditions  permit  sedi- 
inent  of  any  kind  to  accuiuulate  pollution 
with   solid    sewage   particles   takes  place. 

In  some  places  extensive  banks  of  black- 
sludge  containing  sewage  refuse  occur.  So 
far  as  known  these  banks  have  not  yet  seri- 
ously impaired  the  use  of  the  main  harbor 
channels  for  navigation,  although  it  seems 
probable  that  if  a  careful  estimate  of  the 
nature  and  quantities  of  material  dredged 
every  year  could  be  made  it  would  show  that 
an  appreciable  amount  of  expense  is  charge- 
able   to    sewage    sludge. 

The  dredging  which  i*  done  to  keep  open 
the  slips,  ships'  basins,  canals  and  creeks  in 
the  metropolitan  district  is  partly  attributable 
to  sewage  deposits.  The  cost  of  removing 
this  material  is  large,  .\bout  350.000  cu.  yds. 
are  yearly  dredged  from  the  water  of  Man- 
hattan Island  by  the  Dock  Department  of  The 
City  of  New  York  alone.  A  part  of  the  ma- 
terial removed  from  the  .Ambrose  channel  in 
the  Lower  bay  during  the  construction  of  that 
entrance  from  the  sea  consisted  of  sewage 
sludge.  Considerable  doubt  existed  at  one 
time  concerning  the  origin  of  this_  iiiateriaU 
but  investigation  has  led  to  the  opinion  that 
the  material  was  of  sewage  origin  and  that  it: 
was  carried  to  its  place  of  deposit  by  the 
waters  from  the  Upper  bay. 

Power  of  a  Current  to  Move  Sewage  Par- 
tides. — A  slight  current  has  sufficient  force 
to  move  the  light  sewage  particles  which  set- 
tle upon  the  bot'om.  This  is  well  illustrated 
by  the  fact  that  deposits  do  not  take  place 
in  the  main  tidal  channels  of  the  large  rivers 
nor  upon  a  large  part  of  the  flats  in  Upper 
New  York  bay  although  suspended  matters 
are  undoubtedly  present  in  the  water.  The 
currents  over  the  flats  attain  a  velocity  of 
about  1  ft.  per  second  at  ordinary  tides  and 
this  apparently  is  sufficient  to  keep  them  free 
of   sewage   debris. 

.\s  is  well  known,  the  capacity  of  water  to 
move  solid  matter  from  a  condition  of  rest 
on  the  bottom  of  a  stream  varies  with  the 
sixth  power  of  the  velocity  of  the  stream.  If 
the  velocity  is  doubled  the  increase  in  the 
force  which  is  capable  of  moving  a  particle 
from  a  condition  of  rest  on  '  the  bottom  is 
multiplied  64  times.  This  power  of  a  stream 
to  move  or  roll  solid  matters  along  the  bot- 
tom accounts,  in  part,  for  the  formation  ot 
sand  bars  at  the  mouths  of  rivers,  as  well  as 
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for  the  movement  oi  gravel  and  other  heavy 
solids  along  the  beds  of  streams.  The  solid 
material  carried  by  sewage  which  accumu- 
lates near  the  mouths  of  sewers  and  forms 
sludge  banks  where  the  currents  are  weak  is 
continually  being  moved  from  place  to  place 
by  stronger  currents  sufficient  to  set  in  mo- 
tion solid  sewage  particles.  It  is  equally  clear 
that  the  currents  are  capable  of  keeping  in 
motion  many  of  the  particles  which  are  so 
moved. 

Disintegrating  Effect  of  Water  on  Seivagc 
Solids. — In  addition  to  the  mechanical  effect 
of  currents  other  forces  are  at  work  which 
prevent  the  accumulation  of  larger  deposits 
than  now  take  place  in  the  immediate  vicinity 
of  sewer  outfalls.  Among  the  substances 
which  subside  are  masses  of  solid,  organic 
particles  which  are  broken  up  by  the  mere 
lubricating  or  dissolving  power  of  the  water. 
.\  slight  movement  is  sufficient  when  applied 
at  the  right  place  and  moment  to  separate  the 
loosely  bound  aggregates  of  sewage  solids 
into   their  constituent   parts. 

Hydrolysis  of  Setvage  Solids. — Once  solid 
matters  have  accumulated  upon  the  bottom 
to  a  depth  of  a  few  inches,  changes  in  their 
constitution  take  place  through  the  action  of 
bacteria.  The  essential  action  here  is  the 
breaking  down  of  solids  to  form  liquids.  This 
action  proceeds  rapidly  beneath  the  surface  of 
the  bottom.  It  takes  place  chiefly  in  the 
absence  of  oxygen.  It  is  due  in  part  to  bac- 
terial activity  and  in  part  to  the  action  of 
enzymes. 

The  liquefaction  of  solids  in  the  absence  of 
•  '.\ygen  is  a  phenomenon  of  putrefaction  and 
is  attended  by  the  production  of  offensive- 
smelling  gases.  The  gases  take  the  shape  of 
Imbbles  and  rise  to  the  surface.  In  so  doing 
he  bubbles  break  open  the  accumulations  of 
solid  matter  and  carry  black  masses  of  de- 
posits to  the  surface  Bubbling  is  a  constant 
phenrmenon  between  the  slips  of  Manhattan 
Island.  So  active  is  it  in  places  that  the 
water  sometimes  takes  on  the  appearance  of 
effervescence,  with  a  sound  like  rain  falling 
upon  the  water. 

.Actively  assisting  in  the  mechanical  disin- 
tegration of  sewage  sludge  at  the  bottom  of 
the  harbor  are  a  multitude  of  minute  ani- 
mals and  plants  including  the  infusoria.  These 
propagate  in  vast  numbers  in  the  sludge  and 
liy  their  activities  tear  apart  and  render  still 
more  minute  particles  of  solid  matter  which 
contain  enough  organic  material  to  serve 
them  as  food.  Some  of  these  organisms 
require  a  considerable  supply  of  oxygen  and 
live  at  the  surface  of  the  deposits  while  oth- 
ers are  able  to  exist  with  a  very  small  sup- 
ply of  it  and  do  their  work  beneath  the  usr- 
face. 

Odors  from  Deposits.— The  odors  caused 
by  the  putrefaction  of  deposits  upon  the  bot- 
tom of  New  York  harbor  are  the  most  in- 
tense and  offensive  of  any  odors  produced 
by  th6  discharge  of  sewage  into  the  harbor. 
These  odors  are  capable  of  imparting  a  pe- 
culiar offensiveness  to  the  water.  Offensive, 
also,  and  more  prevalent,  is  a  peculiar,  greasy, 
nauseating  odor.  This  greasy  odor  is  notice- 
able along  the  whole  shore  line  of  the  inner 
harbor,   particularly    near   beaches. 

The  odor  of  fresh  sewage  is  generally 
mustv  and  not  unlike  that  sometimes  noted  in 
ilamij  cellars  and  other  enclosed  places  which 
are  in  need  of  proper  ventilation.  This  musty 
odor  is  doubtless  produced  by  molds,  enor- 
mous growths  of  which  have  been  found  by 
the  Metropolitan  Sewerage  Commission  in 
some  of  the  sewers  of  Manhattan.  ^  Sewage 
air  is  usually  warm  and  saturated  with  mois- 
ture, for  which  reason  the  odors  present  are 
especially  apparent.  The  odor  of  sewage 
should  be  familiar  to  the  people  of  New  York 
for  the  sewers  are  ventilated  through  man- 
holes and  catch  basins  in  the  streets  and  some 
of  these  streets  are  daily  crowded  from  curb 
to  curb  with  people.  Many  large  buildings 
discharge  spent  steam  into  the  sewers  with 
'be  result  that  clouds  of  vapor  possessing  the 
nauseating  odor  of  cooking  sewage  are  dis- 
charged into  the  streets. 

Where   for   any    reason    the   sewage    is   not 


promptly  discharged  from  the  sewers  but 
stands  either  in  contact  with  harbor  waters, 
as  in  the  case  of  tide-locked  outfalls,  or  be- 
cause the  sewers  have  not  proper  grades  to 
cause  the  sewage  matters  to  run  out  promptly, 
pronounced  and  olTensivc  odors  of  putrefac- 
tion are  often  given  off.  If  a  sewer  is  of 
moderate  length,  as  are  most  of  those  in  the 
metropolitan  district  of  New  York,  and  of 
proper  grade,  the  sewage  does  not  become 
putrid  in  the  sewer  for  it  is  discharged  too 
soon  after  it  is  produced  to  enable  the  fer- 
mentative changes  involved  in  putrefaction  to 
advance  far.  Substances  exist  in  the  sewage 
which  are  capable  of  putrefaction  and  are 
actually  offensive,  but  the  offensive  properties 
of  these  substances  are  not  transmitted  to 
the  whole  mass  of  sewage  unless  the  latter  be- 
comes stagnant.  In  fact  they  are  diluted 
and  rendered  less  obnoxious  for  the  time 
being.  It  is  after  the  sewage  solids  have  been 
deposited  upon  the  harbor  bottom  and  decom- 
position has  set  in  that  the  putrefactive 
changes  become  most  pronounced  and  the 
most  offensive  odors  are  given  off.  The  quiet 
arms  of  the  harbor,  such  as  the  creeks  and 
spaces  between  the  long  piers,  most  of  which 
are  veritable  sewage  traps,  are  the  principal 
places    where    offensive    odors    are    produced 

THE  SOLIDS    WHICH    FLOAT. 

Referring  now  to  the  second  class  of  solid 
sewage  particles,  we  will  consider  the  matters 
which  float  upon  the  surface.  These  impuri- 
ties are  objectionable  because  they  add  to  the 
total  organic  content  of  the  water  and  on  ac- 
count of  their  appearance.  During  calm 
weather  fields  of  grease,  floating  sewage  mat- 
ters and  wood  may  be  seen  in  New  York  har- 
bor. Tliese  fields  are  often  many  acres  in 
extent  and  sometimes  a  mile  or  more  long. 
They  preserve  their  integrity  with  remark- 
able persistence  and  are  not  easily  broken 
up  by  ordinary  winds  or  waves  or  the  move- 
ments of  passing  vessels.  There  is  usually 
little  difficulty  in  detecting  solid  human  ex- 
crement  in   these   floating  masses. 

Comfositinn  of  the  Floating  Matters. — The 
floating  particles  of  sewage  are  not  necessarily 
composed  solely  of  matters  which  are  lighter 
than  water.  Sewage  solids  are  often  made  up 
of  aggregates,  most  of  whose  ingredients  are 
heavier  than  water  but  which  contain  enough 
gas  to  keep  them  at  the  surface. 

There  is  a  more  or  less  constant  deposit  of 
solid  matter  from  sewage  particles  at  the  sur- 
face, some  of  the  disintegrating  particles  join- 
ing the  mass  of  material  which  flows  in  the 
body  of  the  current  and  some  descending  to 
the  bottom.  The  ceaseless  mechanical  action 
of  the  .waves,  the  attrition  which  the  floating 
particles  experience  in  contact  with  other 
floating  solids,  the  impact  of  the  water  against 
piers  and  other  obstructions  and  the  destruct- 
ive effects  produced  by  vessels,  all  help  to  dis- 
integrate the  solids  and  resolve  them  into 
smaller  masses.  The  effect  of  these  forces  is 
plainly  discernible  in  New  York  harbor. 
While  large  pieces  of  excrement  are  nearly 
everywhere  observable,  by  far  the  greatest 
number  of  solid  matters  are  of  comparatively 
small  size. 

Although  solid  matters  are  broken  up  into 
smaller  particles  by  mechanical  action,  actual 
liquefaction  of  solid  matters  does  not  take 
place  so  much  at  the  surface,  as  at  the  bottom 
of  the  water.  Fermentative  action  occurs  only 
in  the  deposits  which  settle  at  the  bottom  and 
in  water  whose  oxygen  is  entirely  exhausted. 

The  water  within  a  few  feet  of  the  surface 
is  usually  more  heavily  charged  with  bacteria 
and  offensive  matter  than  the  water  at  greater 
depths.  This,  apparently,  is  due  to  the  fact 
that  polluting  matter  enters  near  the  surface 
and  to  some  extent  remains  there. 

Appearance  of  the  Discharging  Sewage. — 
Where  a  sewer  discharges  into  the  harbor  a 
marked  discoloration  of  the  water  usually  oc- 
curs. The  water  contains  a  great  number  of 
visible  particles  of  paper,  feces,  and  other 
solid  matters.  The  size  of  these  particles 
varies  from  scarcely  distinguishable  objects 
up  to  solid  masses  six  inches  or  more  in 
length  and  several  inches  in  diameter.  The 
water,  which  is  generally  of  an  olive,  slightly 


turbid  appearance,  becomes  a  brownish  gray 
and  decidedly  turbid.  The  surface  which  is 
discolored  is  sharply  separated  from  the  sur- 
rounding water.  As  the  current  of  harbor 
water  carries  the  sewage  away  from  the  out- 
fall, this  discolored  area  expands.  To  all 
appearances  it  keeps  its  integrity  well  but  it 
eventually  loses  its  characteristically  turbid 
hue  by  intermixture  with  the  water  beneath. 

Some  mixture  between  the  sewage  and 
harbor  water  takes  place  from  the  outside 
edges  of  the  discolored  area,  but  diffusion 
proceeds  chiefly,  apparently,  from  the  bottom 
of  the  mass  of  sewage.  The  surface  of  the 
discolored  area  is  covered  with  a  film  of 
grease.  This  greasy  film  is  persistent;  it  lasts 
much  longer  than  the  discolored  area  with 
which  it  is  at  first  associated.  Eventually  the 
grease  becomes  broken  up  by  the  waves  and 
eddies,  but  it  remains  upon  the  surface  in  de- 
tached films  varying  from  a  few  square  inches 
to  many  acres  in  extent. 

Beneath  the  surface  of  the  water  long  after 
the  brownish  turbidity  has  disappeared  are 
small  particles  of  paper  and  great  numbers 
of  minute  white  flakes.  These  flakes  consist 
largely  of  insoluble  soaps  which  have  been 
produced  by  the  chemical  combination  of  sol- 
uble soaps  from  the  sewage  with  the  calciuni 
and  magnesium  salts  of  the  sea  water. 

Transporting  Power  of  the  Currents. — Sew- 
age particles  which  float  upon  the  surface 
are  carried  from  point  to  point  by  the  tidal 
currents  and  by  the  action  of  wind.  The 
currents  cause  a  dispersion  of  the  floating  sol- 
ids to  a  certain  extent,  but  it  is  remarkable 
how  long  a  mass  of  sewage  matters  may  re- 
main intact  upon  the  surface.  The  solids 
may  be  carried  several  miles  without  losing 
their  characteristics.  Some  remains  of  fruits 
and  vegetables,  as  well  as  matches,  cigar  ends, 
and  other  large  light  solid  matters  from  the 
sewage  float  on  the  surface  indefinitely. 

Large  quantities  of  driftwood  come  to  the 
shores,  carried  there  apparently  by  the  action 
of  the  tidal  currents  and  by  the  wind.  Much 
driftwood  is  collected  by  poor  persons  and 
used  for  fuel.  There  are  places  on  the  shores 
of  New  York  harbor  where  this  supply  of 
fuel  is  practically  inexhaustible. 

On  the  south  shore  of  Staten  Island  and 
on  the  west  end  of  Coney  Island  the  drift- 
wood is  collected  into  piles  and  burned  at 
the  water's  edge  in  order  to  get  rid  of  it. 
There  is  often  a  peculiarly  disagreeable  greasy 
odor  to  these  accumulations. 

Effect  of  Winds. — The  wind,  which  exer- 
cises an  important  influence  upon  the  rise  and 
fall  of  tide  in  New  York  harbor,  has.. a  de- 
cided effect  upon  the  movement  of  floating 
objects.  A  strong  westerly  wind  causes  float- 
ing matters  to  flow  to  and  along  the  easterly  ' 
shores,  and  conversely,  when  the  wind  blows 
from  the  east  a  concentration  of  floating  sew- 
age matters  is  cast  upon  the  western  shores 
of  the  harbor.  .\  moment's  reflection  will 
show  that  the  solid  matters  which  are  cast 
ashore  or  brought  near  it  by  the  wind  are 
likely  to  remain  there  owing  to  the  fact  that 
they  become  sheltered  from  all  winds  except 
those  which  are  capable  of  forcing  the  floating 
matters  nearer  to  the  land.  The  effect  of 
wind  upon   floating  objects  is  twofold: 

First.  The  wind  exercises  a  direct  propelling 
effect  upon  objects  which  lie  in  part  above 
the  surrounding  water,  as  a  ship  is  moved 
under  sail ;  second,  the  wind  causes  a  general 
movement  of  the  whole  surface  of  the  water, 
which,  in  turn,  carries  floating  solid  matters 
along  with  it.  This  second  effect  is  as  pro- 
nounced as  the  first. 

Movement  of  Solid  Particles  Toward  the 
Shore. — It  has  frequently  been  noted  in  the 
studies  of  the  movement  of  floats  set  adrift 
by  the  Metropolitan  Commission  that  floating 
solid  matters  sometimes  go  ashore.  The  cause 
of  this  shoreward  movement  was  at  first 
thought  to  be  due  to  wind.  This  was  found 
to  be  an  insufficient  explanation  to  account 
for  all  the  strandings  and  it  was  then  for  a 
time  believed  to  be  caused  by  the  movements 
of  vessels.  Vessels,  it  will  be  noted,  cause  a 
movement  of  water  toward  shore  both  when 
they   approach   and   when   they   leave  a   dock. 
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ide  and  the  central  feature  of  the  second 
stage  is  the  oxidation  of  the  amnloniacal 
nitrogen  to  nitrous  and  nitric  acids. 

Since  the  self-purification  of  sewage  pol- 
kited  harbor  water  is  so  largely  a  matter  of 
oxidation  it  is  desirable  to  consider  the  ex- 
tent to  which  the  dissolved  oxygen  can  be 
exhausted  without  serious  consequences.  This 
inquiry  involves  a  consideration  of  the  rate 
at  which  the  oxygen  is  replenished  from  the 
atmosphere,  for  it  is  evident  that  after  re- 
ducing the  amout  of  dissolved  oxygen  to  a 
certain  point  the  rate  of  draft  must  not  ex- 
ceed the  rate  of  replenishment. 

Normal  Quantity  of  Oxygen  in  Harbor  IVa- 
ter. — The  amount  of  dissolved  oxygen  present 
in  the  water  of  a  tidal  harbor  consisting  of 
half  sea  water  and  half  land  water  is  6.20 
cubic  centimeters  per  liter  at  18'  C.  Accord- 
ing to  Letts  and  Adeney,  the  oxygen  can  be 
reduced  to  3.45  cubic  centimeters  per  litre, 
temporarily,  at  least,  without  danger  of  killing 
fish.  Below  this  point  it  is  unwise  to  exhaust 
the  oxygen,  due  reference  being  had  not  only 
to  the  importance  of  fishing  interests  but  also 
to  the  necessity  of  maintaining  a  wide  mar- 
gin of  safety  against  the  exhaustion  of  oxy- 
gen and  the  consequent  production  of  putre- 
factive odors. 

The  rate  of  absorption  of  oxygen  from  the 
atmospheric  air  varies,  according  to  Letts  and 
Adeney,  between  0.08  c.  c.  per  liter  per  hour 
for  sea  water  and  0.03  c.  c.  per  liter  per  hour 
for  land  water  at  ordinary  summer  tempera- 
tures, and  may  be  taken  as  0.055  c.  c.  per  hour 
for  water  such  as  that  in  the  harbor  of  New 
York  when  the  latter  contains  equal  parts  of 
sea  water  and  land  water. 

The  experimental  conditions  under  which 
the  above  data  are  founded  were  obtained 
in  breaking  the  surface  of  the  waters  either 
by  a  discharge  of  air  three  inches  below  the 
surface  or  by  a  mechanical  stirrer.  The  wa- 
ters of  New  York  harbor  are  not  ordinarily 
so  much  broken  by  the  wind  action.  Assum- 
ing, however,  that  these  favorable  conditions 
do  obtain  it  appears  that  an  admixture  of  sew- 
age which  would  not  cause  a  greater  draft 
upon  the  oxygen  than  0.55  c.  c.  per  liter  per 
hour  would  not  cause  exhaustion  and  lead  to 
putrefactive  changes. 

Theoretically  Permissible  Draft  Upon  the 
Oxygen. — As  a  practical  result  of  their  studies, 
Letts  and  Adeney  concluded  that  the  dissolved 
oxygen  in  harbor  waters  is  generally  not  in 
danger  of  being  completely  absorbed  in  forty- 
eight  hours  if  the  waters  are  mixed  with 
sewage  in  proportion  not  greater  than  five  per 
cent,  provided  that  the  solid  matters  have 
been  separated  by  simple  subsidence  and  the 
sewage  does  not  contain  appreciable  quanti- 
ties of  directly  oxidizable  substances.  This 
opinion  is  in  accord  w^ith  American  experi- 
ence where  sewage  has  been  discharged  into 
rivers. 

The  studies  made  in  America  have  shown 
that  to  avoid  exhaustion  of  oxygen  the  dilu- 
tion must  be  in  the  proportion  of,  af  least, 
20  to  25  parts  of  water  to  one  part  of  ordi- 
nary sewage,  although  there  may  lie  condi- 
tions where  nuisance  may  arise  where  the  di- 
lution amounts  to  nearly  -"lO  parts  of  water 
to  one  part  of  sewage. 

Whether  sea  water  will  absorb  more  sewage 
than  land  water  without  producing  a  nuisance 
has  not  yet  been  definitely  determined  in  a 
practical'  way,  although  it  seems  certain  that 
land  water,  gallon  for  gallon,  is  capable  of 
disposing  in  a  normal  manner  of  more  sewage 
than  will  sea  water.  It  is  worth  bearing  in 
mind  in  this  connection  that  sea  water,  when 
saturated  with  oxygen,  contains  nearly  20  per 
cent  less  oxygen  than  land  water  under  the 
same  conditions. 

Amount  of  Oxygen  in  the  Water  of  New 
York  Harbor.— The  investigations  of  the  Met- 
ropolitan Sewerage  Commission  of  New  York 
have  shown  that  a  substantial  reduction  m  the 
normal  amount  of  dissolved  oxygen  exists  m 
the  waters  of  New  York  harbor.  As  might 
be  expected  the  draft  upon  the  oxygen  is 
greatest  in  the  inner  part  of  the  harbor,  that 
is,  north  of  the  Narrows,  where  the  propor- 
tion of  sewage'  to  water  is  greatest. 


In  the  Hudson  river,  above  the  city  limits, 
in  the  East  river  beyond  Hell  Gate,  and  in 
the  harbor  outside  the  Narrows  the  quantity 
of  oxygen  available  for  the  disposal  of  sewage 
matters  is  normal  or  nearly  so. 

In  some  of  the  more  restricted  parts  of  New 
York  harbor  there  is  practically  no  dissolved 
oxygen  to  be  found  in  the  waters.  The  wa- 
ters of  Newtown  and  Gowanus  creeks  are 
practically  devoid  of  oxygen,  as  are  those  of 
Wallabout  canal  and  the  Passaic  river. 

More  significant  still,  because  of  the  larger 
body  of  water  involved  and  the  greater  im- 
portance of  the  neighboring  territory  affected, 
is  the  condition  of  the  Harlem  river.  The 
Harlem  near  its  confluence  with  the  East 
river  has  less  than  one-quarter  of  the  amount 
of  dissolved  oxygen  which  it  should  possess 
and  the  river  is  markedly  deficient  in  oxy- 
gen from  end  to  end. 

Zones  Where  Oxygen  Is  Depleted.— \N\t\\ 
reference  to  the  three  main  channels  into  Up- 
per New  York  bay,  there  is  found  a  gradual 
decrease  of  dissolved  oxygen  as  one  proceeds 
from  the  ocean  inward.  First,  with  respect  to 
the  main  ship  route,  i.  c..  via  the  Lower  bay. 
Narrows,  Upper  bay  and  Hudson  river.  Table 
VII  shows  the  depletion  in  regular  order  to 
the  Upper  bay  and  then  a  better  condition 
proceeding   up    the    Hudson. 

TABLE  VII.— DISSOLVED  OXYGEN  IN  THE 
HARBOR  WATER  PROCEEDING  FROM 
THE  LOWER  BAY  UP  THE  HUDSON 
RIVER. 

Per  cent 
saturated 
Channel.  with  oxygen. 

Lower    bay    ^ 

Narrows     °3 

Upper  bay    " ' 

Hudson   to   Spuvten   Duyvil 72 

Hudson  north  of  Spuyten  Duyvil S3 

Table  VIII  shows  a  very  decided  depletion 
up  the  Harlem  with  an  improved  condition  out 
of  the  Sound  end  of  the  East  river.  The 
actual  figures  for  the  Harlem  and  the  lower 
East  river  are  already  at,  or  yery  close  to. 
the  absolute  limit  required  by  fish  life. 

TABLE  VIII.— DISSOLVED  OXYGEN  IN  THE 
HARBOR  WATER  PROCEEDING  FROM 
THE    LOWER   BAY   UP   THE   BAST    RJVER. 

Per  cent 
saturated 
Channel.  with  oxygen. 

Lower  bay    97 

Narrows     • 83 

Upper  bay  6| 

East  river  to  Hell  Gate 65 

Harlem    river    55 

East  river  to  Throgs  Neck 86 

TABLE  IX.— DISSOLVED  OXYGEN  IN  THE 
HARBOR  WATER  PROCEEDING  FROM 
THE  LOWER  BAY  UP  THE  PASSIAC 
RIVER. 

Per  cent 
saturated 
Channel.  with  oxygen. 

Lower  bay    9" 

Narrows    83 

Kill  van  Kull    •'         79 

Newark    bay    "6 

Passaic    river    6.4 

The  above  figures  are  averages  of  the  oxy- 
gen found  at  various  depths  and  of  condi- 
tions of  tidal  currents.  Samples  were  taken 
in  the  center  of  the  channel. 

Fish  cannot  thrive  in  water  when  the  oxy- 
gen dissolved  therein  has  been  reduced  to 
about  55  per  cent  saturation,  from  which  fact 
it  i^  to  be  noted  just  how  bad  the  East  and 
Harlem  rivers  have  grown   to  be. 

Considering  the  waters  as  a  whole,  some- 
what less  oxygen  is  found  at  the  surface  than 
through  the  depth  of  the  water,  but  the  dif- 
ference is  generally  not   great. 

Samples  taken  on  flood  tide  show  the  influ- 
ence of  bringing  in  the  water  laden  with  dis- 
solved oxygen.  In  practically  every  case  the 
waters  of  a  flood  current  have  more  dissolved 
oxygen  than  those  of  the  corresponding  ebb 
current.  Table  X  shows  that  with  the  excep- 
tion of  the  Harlem  and  Sound  end  of  the 
East  river  there  is  from  4  to  18  per  cent  more 
oxygen  to  be  found  in  flood  currents  than  in 
ebb  currents. 

The  Supply  of  Oxygen. — The  absorption  of 
atmospheric  oxygen  by  water  proceeds  very 
rapidly  from  the  surface  downward  w'hen  once 
the  oxygen  has  penetrated  the  surface,  ac- 
cording to  Letts  and  Adeney.  These  authors 
found  that  as  soon  as  oxygen  was  dissolved 
by   the    water    at   the    surface   it   was    drawn 


TABLE    X.— DISSOLVED     OXYGEN     IN  THE 

WATER    DURING    EBB    AND    FLOOD  CUR- 
RENTS. 

Per  cent  saturat- 
ed with  dissolved 
oxygen. 

Place                                                Flood.  Ebb. 

Lower    bay    100  95 

Narrows     92  74 

Upper  bay   78  64 

Hudson  river  to  Spuyten  Duyvil           76  66 
Hudson     river     above     Spuyten 

Duyvil     84  83 

East  river  to  Hell   Gate 69  60 

East  river,  Hell  Gate  to  Throgs 

Neck    80  92 

Harlem    river    55  56 

Kill  van   Kull    82  78 

Newark    bay     78  74 

Arthur  Kill    100  73 


rapidly  throughout  the  depth  of  water,  the 
reason  apparently  being  some  unexplained 
process  of  gravitational  streaming.  The  dis- 
solved oxygen  shows  practically  no  tendency 
"to  accumulate  near  the  surface,  but  passes  al- 
most as  quickly  through  it  as  it  is  dissolved. 
In  consequence  of  this  peculiar  phenomenon 
the  aeration  of  sea  water  is  nearly  always 
uniform  through  its  depth.  There  is  a  slight 
tendency  in  land  water  for  the  oxygen  to  ac- 
cumulate at  the  top. 

Sewage  Saturation  and  the  Production  of 
Odors. — By  whatever  process  the  oxidation  of 
sewage  matters  proceeds,  that  progress  is  sat- 
isfactory only  so  long  as  a  sufficient  supply  of 
oxygen  is  available.  When  the  dissolved  oxy- 
gen becomes  exhausted,  putrefactive  changes 
set  in  and  with  these  offensive  odors  are  pro- 
duced. These  odors  are  particularly  disagree- 
able when  putrefaction  takes  place  in  the  pres- 
ence of  sea  water.  In  this  case  the  avidity  of 
the  micro-organisms  for  oxygen  is  so  great 
that  various  compounds  of  oxygen,  which  un- 
der ordinary  circumstances  are  stable,  are  de- 
stroyed for  the  oxygen  which  they  contain. 
As  a  consequence  of  this  action  gases,  of 
which  sulphuretted  hydrogen  is  an  example, 
are  released.  These  gases  escape  in  bubbles 
from  the  water  and  often  give  rise  to  of- 
fensively smelling  odors  as  already  noted.  As 
compared  with  fresh  water  streams,  lakes  and 
other  bodies  of  inland  water.  New  York  har- 
bor is  not  a  favorable  place  for  the  disposal 
of  sewage  so  far  as  this  question  is  concerned. 

Relation  Between  Diffusion  and  Digestion 
of  Sewage. — It  is  evident  from  the  foregoing, 
that,  in  order  to  employ  the  great  volume  of 
water  flowing  in  and  out  of  New  York  harbor 
so  as  to  dispose  of  sewage  without  producing 
a  nuisance  there  is  required  the  fulfillment 
of.  at  least,  two  main  conditions : 

First,  the  practicability  of  diffusing  the  sew- 
age  with   the  water. 

Second,  the  quantity  of  sew-age  must  not  be 
loo  great  for  the  quantity  of  water  into  which 
it    is    discharged. 

The  presence  of  minute  particles  of  sus- 
pended matter  in  the  volurne  of  the  rnain 
tidal  currents  is  in  itself  the  least  objection- 
able feature  connected  with  the  disposal  of 
sewage  by  diffusion.  But  the  accumulation 
of  these  small  particles  form  extensive  and 
foul-smelling  masses  of  sludge  and  render 
large  arms  of  the  harbor  water  black  and  foul 
smelling. 

■  Large  particles  which  float  upon  the  surface 
are  offensive  to  the  sight  and  break  up  to  form 
the  smaller  particles  which  are  carried  in  sus- 
pension. They  add  to  the  accumulations  of 
sludge  on  the  bottom.  Yet  the  total  quantity 
of  the  large  suspended  particles  is  not  great 
when  compared  with  the  total  quantity  of  sol- 
id organic  matter  carried  beneath  the  surface. 

The  heavy  particles  carried  by  sewage,  not- 
ably sand  and  other  solid  substances  which 
rapidly  deposit  near  sewer  outfalls,  are  for 
the  most  part  inorganic  in  composition  and 
contribute  hut  little  to  the  offensiveness  of 
the  water.  Yet  as  Dunbar*  has  remarked,  it 
may  be  a  mistake  to  regard  mineral  matter 
like  sand  as  unobjectionable  because  of  its 
inorganic  composition.  The  mineral  particles 
are  covered  with  organic  matters  which  are 
nutrescible.  When  sand  from  sewers  accumu- 
lates in  quantity  it  may  give  rise  to  extremely 
unpleasant  odors. 


♦Principles  of  Sewage  Treatment  by  Prof.  Dr. 
Dunl-ar,  1908,  p.  47. 
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The  grease  which  flows  upon  the  surface 
or  is  deposited  upon  the  harbor  bottom  gives 
rise  to  pecuHar  and  unpleasant  odors  and  is 
unsightly  in  appearance,  but  its  worst  effect  is 
local.  It  is  not  to  be  compared  in  offensive- 
ness  with  solid  floating  particles  of  excrement, 
or  in  potential  harm  with  the  other  organic 
impurities  which  are  in  solution  and  suspen- 
sion in  the  harbor  waters. 

The  organic  matters  which  arc  in  solution 
and  the  solids  which  are  capable  of  produc- 
ing these  organic  matters  under  suitable  con- 
ditions of  putrefaction  constitute  the  prin- 
cipal objection  which  may  be  raised  against 
the  discharge  of  sewage  into  New  York  har- 
bor, except  in  so  far  as  public  health  is  di- 
rectly connected  with  this  subject.  This  con- 
nection lies  chiefly  in  the  bacterial  condition 
of  the  water  and  the  uses  to  which  the  water 
is  put  by  the  public  in  bathing  and  cultivating 
oysters  and  will  not  be  dealt  with  in  this 
chapter. 

The  whole  problem  of  the  disposal  of  sew- 
age into  New  York  harbor,  therefore,  resolves 
itself  largely  into  a  question  of  how  and  to 
what  extent  diffusion  and  digestion  may  be 
carried  on  with  the  certainty  of  producing 
uniformly  satisfactory  results.  The  remaining 
portion  of  this  chapter  will,  therefore,  be  de- 
voted to  a  discussion  of  some  of  the  princi- 
ples of  diffusion  and  to  a  brief  description  of 
a  number  of  experiments  made  by  the  Metro- 
politan Commission  in  order  to  obtain  a  bet- 
ter knowledge  of  the  circumstances  under 
which  the  diffusion  and  digestion  of  sewage 
in  New  York  harbor  can  be  made  to  take 
place. 

Experimental  Studies  of  the  Diffusion  and 

Digestion  of  Sewage  in  New  York 

Harbor. 

The  relation  between  diffusion  and  diges- 
tion of  sewage  in  water  is  close,  although  it 
is  by  no  means  always  obvious.  A  thorough 
intermixture  of  the  sewage  with  the  water  is 
indispensable  for  the  assimilation  of  the  liquid 
organic  matters,  but  it  is  not  necessary  in  or- 
der that  a  rapid  liquefaction  of  the  organic 
solids  should  take  place. 

DIFFUSION    OF   SEWAGE    IN    NEW    YORK    H.».RB0R 

Setting  aside  for  the  present  the  question 
of  mechanical  transportation  of  sewage  parti- 
cles from  a  sewer  outfall  through  the  displac- 
ing action  of  tidal  currents,  we  will  proceed 
to  consider  some  general  facts  concerning 
the  dispersion  and  diffusion  of  sewage  in 
water. 

Definition  of  the  Terms  Dis/^cision  and  Dif- 
fusion.-^The  term  dispersion  implies  a  separa- 
tion and  scattering  of  solid  particles,  while 
diffusion  refers  especially  to  an  intermixture 
of  liquids.  When  dispersion  and  diffusion 
proceed  satisfactorily  the  water  of  a  harbor 
which  receives  sewage  becomes  uniformly 
charged  with  the  solid  and  liquid  sewage  mat- 
ters. When  diffusion  and  dispersion  do  not 
take  place  satisfactorily  the  sewage  may  flow 
in  a  mass  upon,  alongside  or  within  the  natural 
body  of  water. 

It  is  sometimes  erroneously  assumed  that 
diffusion  is  everywhere  and  at  all  times  pro- 
ceeding rapidly  in  natural  bodies  of  water 
and  that  sewage  becomes  intermixed  and_  in- 
visible as  soon  as  it  reaches  the  water  into 
which  it  is  discharged.  The  fact  is  that  no 
such  rapid  and  general  intermixture  of  water 
and   sewage  ordinarily  takes  place. 

Effect  of  Discharging  Selvage  at  the  Sur- 
face.—Where  sewage  is  discharged  at  the  sur- 
face of  a  harbor  diffusion  proceeds  slowly. 
The  sewage  flows  away  upon  the  surface  and, 
in  the  absence  of  currents  capable  of  produc- 
ing diffusion,  a  stratum  of  heavily  contami- 
nated water  lies  at  the  surface,  while  the 
main  body  of  water  flowing  below  remains 
relatively  'unpolluted.  There  are  many  exam- 
ples of  this  method  of  discharge,  with  all 
its  unsatisfactory  consequences  in  the  city  of 
New   York   and   neighboring  municipalities. 

Effect  of  Discharging  Se'vagc  Below  the 
Surface.— \Nhen  sewage  is  discharged  beneath 
the  surface  of  harbor  water  it  usually  rises 
to  the  top  close  to  the  point  where  it  is  dis- 
charged.    It  spreads  out  upon  the  surface  as 


though  it  had  been  discharged  there.  Only 
the  action  of  comparatively  rapid  currents  of 
tidal  water  or  the  discharge  of  small  quanti- 
ties of  sewage  at  great  depths  below  the  sur- 
face is  apparently  capable  of  producing  suf- 
ficient diffusion  to  prevent  the  appearance  of 
sewage  upon  the  surface.  Judging  by  the  ex- 
perience of  the  few  cities  which  have  attempt- 
ed to  discharge  sewage  beneath  the  surface  of 
harbor  waters  the  advantages  gained  by  this 
method  of  disposal  are  likely  to  be  commen- 
surate with  the  increased  expense  of  pumping 
the  sewage  and  constructing  the  sewer  out- 
falls. The  experiences  of  Boston  and  the 
Metropolitan  Sewerage  Commission  of  Mass- 
achusetts in  discharging  sewage  beneath  the 
surface  of  Boston  harbor  point  to  an  example 
which  should  be  avoided. 

There  are  three  outlets  from  the  Boston  and 
Metropolitan  sewerage  systems  and  all  are  lo- 
cated in  the  outer  harbor.  The  Boston  outlet 
is  at  Moon  Island :  the  outlet  for  the  north 
metropolitan  district  is  at  Deer  Island,  and 
the  outlet  for  the  high  level,  or  south  metro- 
politan district,  is  at  Peddocks'  Island. 

Conditions  at  the  Boston  Outlets. — At  the 
Moon  Island  outlet  about  40,000,000  gals,  are 
discharged  from  the  storage  tanks  in  about 
two  hours  on  each  outgoing  tide.  The  dis- 
charge takes  place  at  the  surface  of  the  wa- 
ter. The  harbor  becomes  discolored  over  an 
area  of  about  1,00<3  acres. 

At  the  Deer  Island  outlet  a  continuous 
flow  of  48,000,000  to  72,000.000  gals,  of  sewage 
a  day  covers  an  area,  at  the  ebb  tide,  about 
W4,  miles  in  length  by  2/.5  of  a  mile  at  the 
widest  place.  The  outlet  is  at  low  water  or  a 
little  below  it.  Under  average  conditions  the 
area  covered  is  about  250  acres. 

The  Pe'ddocks  Island  outlets  are  located  in 
a  deep  tidal  channel  where  the  current  flows 
at  a  maximum  velocity  of  nearly  four  miles 
per  hour.  The  Moon  Island  and  Deer  Island 
outlets  discharge  into  maximum  current  veloci- 
ties of  about  two  and  four  miles  per  hour 
respectively.  The  sewage  rises  rapidly  from 
a  depth  of  30  ft.  below  the  surface  of  the 
harbor  water  at  low  tide  and  is  imperfectly 
dispersed  and  diluted  before  it  reaches  the 
top. 

Immediately  over  the  outlet  on  an  occasion 
when  the  IVIetropolitan  Sewerage  Commission- 
ers of  New  York  visited  it,  the  sewage  boiled 
up  like  a  large  spring,  the  agitation  being 
violent  over  a  circular  area  of  a  diameter  of 
lo  ft.  The  odor  was  noticeable  at  a  distance 
of  500  or  600  ft.  from  the  outlet.  The  quan- 
tity of  sewage  being  discharged  on  this  oc- 
casion was  about  40,000.000  gallons  per  day 
and  the  population  served  about  400,000.  The 
sewage  had  been  passed  through  deposit  sew- 
ers and  coarse  screens  to  take  out  such  sus- 
pended matters  as  could  be  removed  in  this 
way  before  the  sewage  was  discharged  into 
the  harbor. 

The  water  in  the  vicinity  of  tlie  outlet  had 
a  grayish  appearance.  There  was  much  float- 
ing matter  consisting  of  balls  of  grease,  scum, 
shreds  of  paper  and  similar  refuse  which  could 
be  seen  for  several  hundred  feet  from  the 
outlet  in  all  directions,  and  on  the  leeward 
side  of  the  outlet,  1,000  ft.  away.  The  sleek 
on  the  surface  of  the  water  was  plainly  notice- 
able for  at  least  one  mile  in  the  direction  in 
which  the  tidal  current  was  runnin.g.  The 
location  of  the  outlet  was  indicated  by  the 
smoothness  of  the  water  and  by  a  flock  of 
gulls  which  hovered  about  it. 

Ascent  of  Sewage  in  Xew  York  Harbor. — 
From  a  theoretical  standpoint  it  is  evident 
that  diffusion  between  two  such  liquids  as 
sewage  and  harbor  water  may  be  materially 
affected  by  the  difference  in  specific  gravity 
which  exists  between  the  two.  Some  idea  of 
the  extent  of  this  effect  can  be  had  fTjm  the 
fact  that  a  cubic  foot  of  land  water  is  about 
1%  lbs.  lighter  than  an  equal  volume  of  sea 
water.  In  consequence  of  this  difference,  every 
cubic  foot  of  sewage  which  is  discharged  be- 
neath the  surface  of  sea  water  will  be  urged 
toward  the  top  with  a  force  of  about  1%  lbs. 
The  upward  moving  force  is  less  than  that 
stated  according  to  the  proportion  of  land 
water  to  sea  water  which  is  present  in  the 
harbor. 


It  is  possible  to  approximately  express  the 
rising  velocity  of  a  volume  of  sewage  dis- 
charged beneath  the  surface  of  a  quiet  body 
of  water  of  greater  specific  gravity  by  the 
mathematical   formula 
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in  which  V  is  the  velocity  of  the  ascending 
sewage,  and  h  is  the  head  corresponding  to 
the  buoying  force.  From  this  formula  it  is 
evident  that  the  rate  of  ascent  varies  as  the 
square  of  the  difference  in  specific  gravity.  An 
important  point  to  remember  here  is  that  the 
velocity  of  ascent  will  be  doubled  when  the 
buoying  force  is  multiplied  four  times. 

It  is  impracticable  to  calculate  the  velocity 
of  ascent  by  means  of  this  or  any  other  for- 
mula without  knowing  the  shape  of  the  as- 
cending column  of  sewage.  The  rate  of 
ascent  will  depend  upon  the  frictional  resist- 
ance which  the  ascending  column  of  sewage 
offers  to  the  surrounding  body  of  water  and, 
consequently  the  shape  of  that  column  must 
be  known  in  order  to  calculate  the  rate. 

Flotation  Experiments  With  Solid  Objects. 
— In  order  to  get  a  better  idea  of  the  rate  of 
ascent  of  sewage  in  harbor  water  a  series  of 
experiments  was  made  by  the  Metropolitan 
Commission  with  solid  wooden  balls  released 
at  a  sufficient  depth  beneath  the  surface  of  a 
quiet  body  of  water  to  enable  the  rate  of 
ascent  to  be  noted  accurately. 

The  balls  were  about  4  ins.  in  diameter. 
They  were  coated  with  shellac  so  as  to  be 
impervious  to  water  and  were  weighted  so  as 
to  have  the  specific  gravity  of  lard  water. 
Four  series  of  experiments,  including  the  ob- 
servation of  18  balls,  were  made  in  mixtures 
of  land  and  harbor  water  with  the  following 
results :  The  rate  of  ascent  was  0.30  ft.  per 
second  in  7-")  per  cent  land  water,  0.45  ft.  per 
second  in  44  per  cent  land  water  and  0..50  ft. 
per  second  in  16  per  cent  land  water.  These 
rates  probably  show  the  maximum  velocity 
which  can  safely  be  expected  when  the  rising 
substance  is  sewage. 

Experiments  on  the  Ascent  and  Diffusion 
of  One  Liquid  in  Another. — .\  number  of  ex- 
periments were  made  by  the  Metropolitan 
Commission  to  obtain  practical  information 
concerning  the  circumstances  under  which 
sewage  would  and  would  not  diffuse  in  harbor 
water.  In  general  the  method  used  in  making 
these  experiments  was  as  follows.  The  water 
or  sewage  to  be  discharged  was  strongly 
colored  with  a  dye.  The  discharge  was  then 
regulated  to  take  place  in  a  continuous  stream 
under  prearranged  conditions  as  to  velocity 
and  volume  beneath  the  surface  of  the  w^ater 
with  which  it  was  to  diffuse.  The  discharg- 
ing current  having  been  made  visible  by  the 
dye  it  only  remained  to  study  the  phenomena 
of  diffusion   by  observing  the  colored    water. 

Various  dyes  were  experimented  with  in 
order  to  determine  the  most  suitable  for  this 
use.  It  was  desirable  that  the  dye  should  be 
not  only  bright  and  clear  when  mixed  with 
sewage  or  water  but  it  should  not  be  so  al- 
tered in  color  through  dilution  or  through 
chemical  action  with  matters  present  either 
in  the  sewage  or  the  water  into  which  the 
sewage  was  discharged  as  to  become  indis- 
tinguishable. It  was  necessary  that  it  should 
not  add  materially  to  the  specific  gravity  of 
the  water.  The  dye  should  not  cause  a  pre- 
cipitation of  any  of  the  matters  with  which 
it  came  in  contact  and  it  should  not  be  so 
expensive  as  to  preclude  its  use  on  a  large 
scale. 

.\fter  many  tests  two  dyes,  one  known  as 
uranine  and  the  other  special  scarlet,  were 
selected.  The  uranine,  a  sodium  salt  of  fluor- 
escin,  was  found  to  be  particularly  suitable. 
This  dye  could  be  detected  by  sight  in  dilu- 
tions of  one  to  30  million  parts  of  water. 
When  a  bucketful  of  dyed  sewage  was  thrown 
upon  the  surface  of  the  harbor  it  could  be 
seen  at  a  distance  of  M  mile.  It  might  re- 
main visible  for  20  minutes  or  more. 

The  quantities  of  colored  water  or  sewage 
discharged  varied  between  300  gals,  and  56.- 
000  gals,  according  to  the  requirements  of  the 
experiment.  The  harhor  water  varied  some- 
what in   salinity.     It  usually  contained  about 
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■J"i  p;i"  cent  hiiid  «aUr  and  I'l  iht  cent  sea 
water. 

The  current  into  wliicli  the  water  or  sewage 
was  discharged  varied  from  a  little  less  than 
1    ft.   per   second   to  3    ft.   per   second. 

Most  of  the  large  scale  experiments  were 
carried  on  near  Robbins  Reef  in  Upper  New- 
York  bay.  A  few  were  made  near  Mt.  St. 
Vincent  in  the  Hudson  river  and  three  were 
carried  on  at  the  Sound  entrance  to  the  East 
river  near  Stepping  Stones  Light. 

In  all  the  experiments  the  specific  gravity 
;ind  temperature  of  the  sewage  and  water 
dealt  with  were  determined  by  a  salinometer 
devised  by  the  commission.  The  details  of 
each  experiment  were  timed  and  recorded. 
Sketches  were  made  with  suitable  measure- 
ments to  show  the  adjustment  of  apparatus 
and  the  phenomena  observed.  Each  experi- 
ment was  carefully  and  fully  reported  with 
the  inferences  and  opinions  which  it  seemed 
safe  to  draw  from  the  results. 

The  first  experiments  were  made  in  the 
Commission's  laboratory  upon  a  small  scale. 
Later,  in  order  to  carry  out  these  experiments 
on  a  larger  scale,  a  tank  courteously  placed 
at  the  Commission's  disposal  by  the  manage- 
ment of  the  New  York  Aquarium  was  used. 
The  Aquarium  tank  measured  8  ft.  in  length. 
4  ft.  in  depth  and  4  ft.  in  width.  It  had  a 
plate  glass  side  through  which  the  phenomena 
of  diffusion  and  other  conditions  in  the  tank 
could  be  observed.  The  tank  was  supplied 
with  land  water  and  harbor  water,  according 
to   the   requirements   of   the   experiment. 

The  experiments  on  the  largest  scale  were 
made  with  boatloads  of  dyed  water  and  dyed 
sewage.  The  dyed  water  was  contained  in 
casks  of  several  hundred  gallons  capacity. 
Three  of  these  casks  were  located  upon  the 
Commission's  floating  laboratory  and  con- 
nected with  a  steam  pump  which  was  capable 
•of  discharging  the  dye  through  a  suitable  hose 
at  any  required  depth. 

In  one  instance  a  small  tank  steamer  was 
used  and  in  another  a  pontoon  holding  60,000 
gafs.  with  an  8-in.  centrifugal  pump  were 
employed.  In  these  largest  scale  experiments 
most  of  the  Commission's  employes  took  part 
as  observers.  Most  of  the  observers  were  lo- 
cated on  boats  which  were  used  in  carrying 
on  the  experiments,  but  in  some  cases  an  ob- 
server was  placed  upon  a  lig'nthouse  or  other 
point  of  vantage  at  a  considerable  elevation 
above  the  water  in  order  to  observe  any  ef- 
fects which  might  escape  the  observers  closer 
at  hand.  The  total  number  of  experiments 
made  was  103.  Of  these,  fi.S  were  on  a  large 
scale. 

Facts  and  Opinions  Drawn  from  the  Experi- 
ments.— Following  are  some  of  the  principal 
facts  and  deductions  drawn  from  these  stud- 
ies. 

Sewage  when  discharged  into  sea  water 
rises  in  a  mass  unless  intermixed  through  the 
mechanical  action  of  currents. 

Sewage  rises  through  sea  water  because  of 
the  difference  in  specific  .gravity  between  the 
two  liquids.  Differences  in  temperature  pro- 
duce differences  in  specific  gravity,  and  it  is 
this  latter  difference  which  need  alone  be 
considered  in  studying  the  conditions  under 
which   sewage  will  rise. 

Sewage  appears  to  be  practically  in  equilib- 
rium when  discharged  into  a  mixture  of  about 
8.5  per  cent  land  water  and  1.")  per  cent  sea 
water ;  that  is,  it  will  not  rise  or  fall  through 
the  water  into  which  it  is  discharged. 

When  sewage  is  allowed  to  stand  at  the  top 
of  a  perfectly  quiet  body  of  water  diffusion 
occurs  at  once  if  the  water  is  land  water, 
l)ut  not  until  after  48  hours  if  the  water  is  a 
mixture  of  equal  parts  land  water  and  sea 
water. 

When  sewage  is  discharged  tlirough  an  ori- 
fice into  and  beneath  the  surface  of  a  quiet 
liody  of  water  currents  are  set  up  in  the  latter 
which  help  produce  an  intermixture  lietwecn 
the  two  fluids.  The  force  of  these  currents 
varies  directly  with  the  velocity  of  the  dis- 
charging current  and  the  volume  of  discharge. 

Sewage   discharged   through    an   orifice   into 


and  lieneath  the  surface  of  a  quiet  body  of 
water  of  the  same  specific  gravity  does  not 
mingle  instantaneously  with  the  surrounding 
water.  Some  diffusion  takes  place  from  the 
outside  edges  of  the  discharging  stream  but 
intermixture  proceeds  chiefly  after  the  dis- 
charging stream  has  lost  its  initial  velocity. 
In  other  words,  time  is  an  important  factor 
in  the  mixing  process. 

If  directed  vertically  upward,  the  discharg- 
ing stream  flows  toward  the  top  in  a  gradually 
enlarging  column.  At  the  top  tlie  sewage 
spreads' out  thinly  upon  the  surface.  Diffusion 
gradually  takes  place  downward  fmm  the  sur- 
face. 

If  discharged  horizontally,  the  inflowing 
sewage  at  first  preserves  its  integrity  for  a 
considerable  distance,  depending  upon  the  in- 
itial velocity  at  the  orifice,  and  then  rising 
upward  spreads  out  in  a  layer  at  the  surface. 
Diffusion  takes  place  in  this  case  downward, 
from  the  gradually  enlarged  column  and  from 
the  snrface  layer. 

Sewage  discharged  into  a  quiet  body  of  har- 
bor water  consisting  of  40  per  cent  land  wa- 
ter and  GO  per  cent  sea  water  rises  toward 
the  surface,  irrespective  of  the  direction  of 
discharge  from  the  orifice,  and  spreads  out 
upon  the  surface  in  a  large  thin  layer.  Dis- 
charged in  a  horizontal  direction,  at  a  ve- 
locity of  one  and  one-third  feet  per  second, 
the  upward  motion  is  not  retarded  perceptibly. 

The  inflowing  volume  is  larger  and  longer 
when  the  discharge  is  horizontal  than  when 
the  discharge  is  upward  or  downward,  and 
for  this  reason  a  horizontal  discharge  of  sew- 
age facilitates  diffusion. 

Of  the  06  large-scale  experiments  about  one- 
h.df  were  successful  in  showing  conditions 
which  should  be  avoided  in  discharging  sew- 
age beneath  the  surface  of  harbor  water.  In 
29  cases  the  sewage  came  at  once  to  the  sur- 
face :  in  31  cases  no  effect  was  visible ;  in  6 
cases  the  result  was  doubtful.  The  sewage 
was  discharged  at  depths  varying  between  o 
and    62    ft.    below   the    surface   of    the    water. 

In  one  case,  at  Robbins  Reef,  when  600 
gals,  of  water  were  discharged  at  a  depth  of 
40  ft.  into  a  current  of  1  ft.  per  second  it 
came  to  the  surface.  In  another  instance  when 
15,600  gals,  were  discharged  at  the  same  place 
and  under  what  seemed  to  be  similar  condi- 
tions  it   did  not  apepar   on  the   surface. 

The  sewage  used  in  the  experiments  just 
described  was  obtained  at  the  mouth  of  one  of 
the  principal  sewers  of  New  York.  The  water 
in  all  but  the  large  scale  experiments  was 
taken  from  the  city  of  New  York  public 
water  supply :  that  used  in  the  experiments 
where  boatloads  were  employed  was  from  the 
public  drinking  water  supplies  of  Communi- 
paw.  N.  J.,  and  Stapleton.  S.  I. 

There  was  nothing  unusual  about  the  sew- 
age employed  to  distinguish  it  from  other 
samples  of  fresh,  normal  sewage  which  might 
have  been  obtained  in  this  or  any  other  Amer- 
ican city.  Such  dift'erence  as  might  exist 
between  the  sewage  and  clean  water,  which 
was  sometimes  used  in  the  experiments  in 
place  of  sewage,  could  affect  the  results  only 
in  so  far  as  they  altered  the  specific  gravity 
of  the  fluids  considered.  The  specific  gravity 
of  the  samples  of  sewage  and  water  experi- 
mented with  as  sewage  was  the  same  in  every 
case. 

The  grease  and  ,gas  which  would  help  carry 
sewage  to  the  surface  and  the  solid  and  semi- 
solid matters  which  would  help  take  it  down 
w'cre  not  taken  into  account  in  these  experi- 
ments. These  substances  were  too ,  variable 
and  uncertain  in  composition  and  effect  to 
reckon  with.  At  the  same  time  it  is  evident 
that  in  some  cases  the  gas  produced  or  en- 
trained in  sewage  may  exert  a  decided  effect 
in  carrying  sewage  to  the  top  of  a  natural 
body  of  water  below  whose  surface  the  sew- 
age is  dischar.ged,  while  the  grease,  not  being 
miscible  with  the  water  or  entering  into  chem- 
ical combination  with  any  of  its  ingredients, 
would  rise  to  the  surface  and  remain  there. 
In  so  far  as  these  conditions  would  be  likely 
to  affect  the  result  of  the  experiments  thev 
would  make  diffusion  more  unsatisfactiii-\ 
th;in  the  experiments  indicated. 


Digestion  experiments  were  undertaken  in 
order  to  show  the  rate  at  which  sewage  solids 
became  liquefied  in  the  harbor  water.  They 
showed,  among  other  things,  that  the  rate  de- 
pends upon  the  condition  of  the  water  into 
which  the  solids  are  placed.  The  solids  dis- 
appear more  rapidly  in  polluted  water  than  in 
clean  water. 

Conditions  Under  Jl'liieli  the  Experiments 
Jl'ere  Made. — The  most  instructive  experi- 
ments, and  the  only  ones  which  need  be  men- 
tioned here,  were  carried  on  by  putting  va- 
rious organic  solid  substances  in  receptacles 
which  were  then  placed  in  trays,  with  suitable 
weights  and  sunk  in  the  water.  The  recepta- 
cles were  several  inches  in  diameter,  made  of 
glass  or  metal,  and  were  covered  with  wire 
netting  in  order  to  prevent  the  bodily  removal 
of  the  solid  substances  by  fishes.  The  recepta- 
cles and  the  trays  which  contained  them  had 
sides  high  enough  to  prevent  active  currents 
from  meeting  the  solid  matters  and  yet  not  so 
high  as  to  prevent  a  proper  circulation  of 
water.  The  solid  objects  were  allowed  to  re- 
main submerged  for  varving  periods  of  time 
in  order  to  give  them  a  suiticient  opportunity 
to  disappear  by  digestion.  The  experiments 
were  carried  on  in  the  New  York  Aquarium 
and  in  the  open  harbor  water  at  the  Battery. 

Faets  and  Opinions  Draivn  from  the 
Experiments  on  Digestion. — The  experi- 
ments carried  on  in  the  relatively  clear 
waters  of  the  aquarium  and  in  the 
polluted  water  of  the  harbor  gave  dif- 
ferent results.  Objects  of  solid  organic 
composition  that  would  rapidly  decompose  in 
sewage,  sewage  sludge  or  water  badly  polluted 
by  sewage,  when  placed  in  comparatively  pure 
water  remained  almost  unattacked.  A  period 
of  time  which  was  sufficient  for  the  solids  to 
entirely  disappear  in  polluted  water  or  sludge 
was  insufficient  to  produce  visible  effect  when 
placed  in  clean  water. 

Much  of  the  organic  matter  placed  in  the 
water  at  the  Battery  became  completely  de- 
composed in  three  or  four  weeks.  Part  of  the 
residue  showed  signs  of  beginning  decomposi- 
tion. Proteid  and  albuminous  substances 
were  most  easily  decomposed  and  carbohydrates 
disanpeared  almost  as  readily.  Fats  were  not 
much  changed  and  bones  and  egg  shells  were 
unchanged.  Glumes  and  fibrous  matters  seemed 
to  he  in  almost  the  same  condition  as  when 
put  into  the  water,  and  the  same  was  true  of 
hair.  Hemp,  cotton  and  wool  fibres  were  broken 
up  into  finer  pieces,  but  otherwise  unchanged. 
Human  feces  entirely  disappeared  as  such. 
Tissue  toilet  paper  was  completely  dissolved  in 
three  weeks.  Newspapers  proved  very  re- 
sistant and  could  plainly  be  distinguished  at 
the  end  of  three  months. 

During  the  course  of  the  experiments  it  was 
found  that  sewage  sludge  deposited  from  the 
water  into  the  receptacles  which  were  placed 
in  the  harbor  water  at  the  Battery.  The  sludge 
was  soft  and  oozy  at  the  surface  and  more 
concentrated  as  the  depth  increased.  The  top 
layer  was  of  a  dirty,  grayish  brown  color.  Be- 
low the  surface  the  sludge  was  black.  The 
difference  in  color  between  the  surface  and 
the  sludge  beneath  the  surface  has  frequently 
been  noticed  in  the  commission's  studies  of 
the  deposits  on  the  bottom  of  New  York  har- 
bor. The  black  coloration  is  due  apparently 
to  the  formation  of  sulphide  of  iron  brought 
about  by  the  deoxidation  of  iron  compounds 
by  anaerobic  bacteria.  The  grayish  surface 
layer  is  probably  produced  b}'  an  oxidation  of 
the  inorganic  matters  and  of  the  iron  sul- 
phide. This  oxidation  is  caused  by  the  activi- 
ties of  bacteria  which  have  the  power  to  ab- 
stract dissolved  oxygen  from  the  water  and 
unite  it  to  partly  mineralized  substances. 


In  appraising  the  properties  of  the  Chi- 
cago Consolidated  Traction  Co.,  the  fol- 
lowing were  the  costs  assumed  for  paving; 
Cedar  block,  $1.50;  .granite  block,  $3;  brick, 
$2.30;  hemlock  plank,  $0.75;  cobblestone, 
$1.50;  creosoted  block.  $2.50;  granite  blocks 
(second  b'and),  $1.25  per  square  yard. 


October  26.  lyio. 
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STEAM     AND     ELECTRIC     RAILWAY     SECTION 


Methods    of    Constructing    Cast    Iron 

Culverts  to  Prevent  Pulling  Apart 

and  of  Repairing  When 

Pulled  Apart. 

How  to  prevent  iron  piin-  culverts  from 
pulling  apart  in  soft  ground  and  how  best  lo 
repair  them  when  pulled  apart  was  made  the 
subject    of    investipation    during   the   last   year 


to  lay  a  eli.se  floor  of  lies  running  at  right 
angles  lo  the  pipe.  On  this  the  pipe  is  laid 
on  a  saddle  made  by  placing  a  timber  on  each 
side,  clamped  to  lit  snug  against  the  pipe.  We 
usually,  when  the  pipe  is  3  ft.  or  more  in 
diameter,  use  a  piece  of  timber  about  12  ins. 
square. 

When,  in  our  judgment,  the  ground  is  too 
soft  to  allow  this  mode  of  construction  we 
drive    two-])ile   bents   at   about   G    ft.    centers, 


by  a  committee  of  the  .\mer;can  Railway 
Bridge  and  Building  Association.  This  com- 
mittee made  its  report  to  the  association  at 
the  convention  held  in  Denver,  Colo.,  last 
week,  and  from  it  we  extract  the  following 
statements  of  practice : 

W.  C.  dishing,  Chief  Engr.,  M.  of  W., 
Penn.  Lines. — In  placing  cast  iron  pipe,  24  ins. 
or  more  in  diameter,  build  under  each  joint 
a  block  of  concrete,  12  ins.  thick,  24  ins.  wide, 
and  48  ins.  long,  parallel  with  the  track.  The 
pipe  should  be  laid  in  position  before  the  con- 
crete is  placed,  so  that  it  will  get  a  good  bond 
on  the  huh  of  the  pipe.  The  ground  around 
the  pipe,  for  its  full  length,  should  be  care- 
fully tamped.  We  recommend  that  wdiere 
pipes  are  put  in  under  tracks  in  service  the 
stringers  supporting  the  track  be  left  in  place 
for  several  months,  until  the  ground  has  be- 
come well  settled  around  the  pipe,  before  the 
full  weight  is  thrown  on  it. 

In  slips,  the  best  method  of  holding  the 
pipe  in  place  is  to  carry  the  small  concrete 
piers  to  tlie  bottom  of  the  slip,  if  this  is  not 
too  deep.  In  cases  where  the  slips  have  been 
deep,  we  have  driven  pile  foundations,  three 
piles  in  a  row,  spaced  2  ft.  on  centers,  par- 
allel with  the  track,  and  spaced  4  ft.  to  paral- 
lel with  the  pipe.  The  top  of  the  piles  were 
concreted  and  the  pipe  laid  on  the  concrete. 

7?.  G.  Develin,  Asst.  Engr.,  M.  of  IV.,  Penn. 
R.  R. — In  one  case  where  a  movement  of  the 
embankment  separated  a  24-in.  pipe  culvert,  it 
was  repaired  as  shown  by  Fig.  1.  On  sections 
where  pipe  culverts  have  much  pull  they  are 
clamped  together  by  3x%xl6-in.  straps,  as 
shown  by  Fig.  2.  No  strap  is  placed  at  the 
bottom,  as  it  is  desired  to  keep  the  bottom 
smooth. 

D.  C.  Zook.  Penn.  Lines  West.— Where  the 
ground  is  only  moderately  soft  our  method  is 


our  pipe  being  12  ft.  long.  We  cap  those  piles 
and  on  this  foundation  lay  our  pipe,  supporting 
it  between  bents  with  the  saddle  already  men- 
tioned made  of  12x12  in.  timber  fitted  up  to 
each  side  of  the  pipe  and  securely  fastened  to 
the  cap.  The  object  of  the  timber  is  to  afford 
additional  bearing  to  the  pipe  and  prevent  it 
from  crushing. 

J-.  C.  Bowers,  P.  C.  C.  &  St.  L.  R.  R.— 
For  cast  iron  pipe  24  ins.  or  more  in  diam- 
eter we  put  under  each  joint  a  block  of  con- 
crete  12   ins.   thick,  24  ins.   wide,  and  48   ins. 


out  of  position  does  it  before  the  ground 
gets  thoroughly  .=ettled.  This  happens  more 
frequently  where  the  pipe  is  near  the  surface 
of  the  ground,  and  the  longer  the  stringers 
are  left  in  the  track  the  better  it  is  for  the 
pipe,  as  it  gives  the  ground  a  chance  to  settle 
before  all  the  weight  is  thrown  on  them. 
Where  it  can  be  done  pipe  should  be  laid 
during  March  or  .A.pril  and  the  stringers  left 
in  until  July.  This  plan  will  save  consider- 
able tamping  for  the  section  men  and  still 
give  them  time  to  get  their  track  in  good 
shape  for  fall  inspection. 

In  slips  the  method  of  holding  pipe  has  to 
be  determined  by  the  depth  to  terra  firma. 
On  this  division  we  had  a  case  of  pipe  pulling 
apart  in  a  slip  where  solid  ground  was  about 
G  ft.  below  the  bottom  of  the  pipe.  We  ex- 
cavated down  to  the  rock  and  into  it  about 
li  ins.  and  built  up  small  concrete  piers  under 
the  joints.     The  pipe  had  pulled   apart  abnut 


Fig. 


t/ — ■' 


2 — Joint   Fastening   for   Cast    Iron    Pipe 
Culvert.   Pennsylvania    R.    R. 


2  ft.  before  this  was  done.  The  work  was 
done  early  in  1908  and  there  has  been  no 
trouble  since.  Where  slip  is  too  deep  to  ex- 
cavate, piles  should  be  driven,  .3  in  a  row,  2 
ft.  on  centers  parallel  with  track  and  4  ft. 
on  centers  parallel  with  pipe.  Then  concrete 
should  be  placed  on  top  of  these  and  the  pipe 
laid  in  the  concrete.  This  method  was  used 
in  1907  at  a  slip  on  this  division  and  there 
has  been  no  movement  since.  This  is  not  only 
a  preventive  from  pulling  apart  but  also  keeps 
the  slip  from  moving. 

B.  F.  Gehr.  P.  C.  C.  &  St.  L.  R.  R.—My  ex- 
perience with  laying  cast  iron  pipe  in  soft 
ground  is  to.  place  a  cement  pier  just  back 
of  each  beil ;  and,  if  under  a  heavy  fill,  also 
at  the  center  of  the  pipe  section,  on  a  uniform 
grade.  If  the  soil  is  such  that  it  is  nccessSry 
to  build  cement  piers  and  there  is  still  fear 
of  settling  a  small  amount  under  the  track,  it 
is  well  to  leave  the  line  of  pipe  crowning  in 
the  center.  In  addition,  holes  may  be  drilled 
in  ends  of  the  pipe  and  %  in.  rods  may  be 
run  through  from  the  inside  and  bent  over 
on  the  outside.     I  would  use   four  clamps  at 
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Cross  Sec//on. 


Za/era/  eyec^on. 


Fig.   3 — Concrete   Incased   Cast   Iron   Pipe   Culvert. 


long,  the  latter  dimension  parallel  with  track. 
The  pipe  should  be  placed  in  position  before 
the  concrete  is  put  in,  so  that  the  concrete 
will  get  a  good,  hard  bond  on  the  hub  of  the 
pipe.  Care  should  be  taken  in  laying  the 
pipe  in  all  kinds  of  ground,  to  tamp  up  under 
it  the  full  length.     Most  of  the  pipe  that  goes 


each  jonit  for  a  3-ft.  pipe  and  more  or  less 
according  to  the  size  of  the  pipe.  This  ar- 
rangement will  prevent  the  sections  from 
pulling  apart.  A  good  method  of  repair 
when  pipes  are  pulled  apart  is  to  draw  them 
together  with  a  steam  boat  ratchet  or  screw 
buckle. 
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R.  H.  Reid,  L.  S.  &  M.  S.  iJji.— Where  we 
have  placed  iron  pipe  in  extremely  soft 
ground  we  have  sometimes  driven  piles  on 
both  sides  of  the  culvert  line,  capping  these 
piles  crosswise  under  the  pipe,  just  back  of 
the  bell,  so  as  to  form  a  two-pile  bent  under 
each  12  ft.  section  of  iron  pipes;  or,  if  the 
conditions  warrant,  we  put  two  bents  of  two 
piles  each  under  each  section  of  pipe  and 
place  the  pipe  on  saddles,  the  saddles  being 
cut  out  to  fit  the  curve  of  the  pipe.     We  then 


although  once  the  thread  on  the  rod  stripped 
and  allowed  the  pipe  to  part.  We,  however, 
replaced  this  rod,  and  have  had  no  further 
trouble. 

.A.t  several  other  places  on  our  line  where 
the  pipe  had  been  placed  on  soft  ground. 
I  have  used,  in  one  instance,  old  car  sills, 
laying  about  three  of  these  sills  in  the  bottom 
of  the  ditch,  and  placing  the  pipe  on  the  same, 
thus  providing  against  one  section  dropping 
liolnw  the  other. 


Fig. 


urnbucket  and   Rod  Clamp  for  Cast    Iron    Pipe   Culvert. 


fill  in  carefully  over  the  pipe.  In  addition  to 
this,  where  we  have  found  it  necessary,  we 
have  placed  iron  rods  entirely  through  the 
pipe  on  the  inside,  with  hooks  over  each  end 
of  the  pipe  with  one  or  two  turnbuckles  in 
the  rod  for  drawing  them  up  tight.     Fig.  4. 

In  other  cases  of  soft  ground  where  the 
conditions  have  not  been  bad  enough  to  re- 
quire pile  bents,  we  have  placed  old  ties  or 
old  bridge  stringers  for  saddles  and  have  laid 
the  pipe  directly  on  them,  clamping  the  pipe 
together  with  rods,  as  above  mentioned.  In 
one  or  two  cases  we  have  drilled  holes  in  the 
pipe  near  the  end  and  fastened  the  sections 
together  with  iron  straps  bolted  through  the  e 
holes.  Where  pipe  culverts  have  pulled  apart 
in  soft  ground,  it  is  generally  necessary  to 
dig  out  one  or  two  sections  at  each  end,  de- 
pending upon  conditions,  and  close  up  the 
joints  by  resetting  the  pipe;  and,  if  conditions 
seem  to  require  it,  place  the  iron  rod  clamp 
through  the  pipe  culvert,  as  above  noted. 
These  methods  have  given  general  satisfaction 
and  are  still  in  use. 

/.  H.  Roach,  Div.  Ei<gr.,  L.  S.  &  M.  S.  Ry. 
— I  have  in  mind  a  waterway  constructed 
of  24  in.  cast  iron  pipe  in  soft  ground  under 
a  100  ft.  embankment,  and  Fig  3  is  a  sketch 
showing  the  pipe  as  actually  built.  The  char- 
acter of  the  natural  ground  and  its  action 
when  under  heavy  loads  was  well  known  be- 
fore the  work  was  started,  and  on  account  of 
the  high  fill  to  be  placed  over  the  pipe  it  was 
deemed  necessary  to  take  every  precaution 
possible  to  prevent  the  pipe  from  settling 
?,nd  pulling  apart  after  the  fill  was  completed. 
.Accordingly,  60-ft.  white  oak  piles  were  driven 
for  a  foundation  and  the  pipe  was  encased  in 
concrete  reinforced  with  bars  placed  longi- 
tudinally, to  take  care  of  the  longitudinal 
tension  likely  to  result  when  the  fill  was  made. 
.■\fter  the  structure  was  completed,  the  fill  for 
a  height  of  about  2.5  ft.  above  the  pipe  was 
placed  in  position  in  layers  about  A  ft.  thick 
with  teams  and  scrapers,  which  compacted 
it  well.  Later  the  fill  was  carried  up  to  grade 
in  the  usual  way,  and,  although  stakes  placed 
in  the  natural  ground  north  of  the  north 
end  of  pipe  showed  a  movement  of  about  12 
ins.  to  the  north  and  a  rise  of  from  1  to  2 
ft.,  there  was  no  appreciable  change  in  the 
grade  or  alinement  of  the  pipe. 

C.  A.  Stcllc.  Div.  Engr..  IV.  &■  L.  E.  R.  R. 
— We  have,  on  dififerent  occasions,  used  two 
methods.  One  has  been  in  use  for  some  time 
at  Fremont,  where  the  filling  is  settling  next 
to  the  river.  In  this  we  have  put  a  1%  in. 
rod  through  the  48  ft.  of  21-in.  pipe  and  a 
heavy  iron  bar  at  each  end.  We  then  screwed 
the  sections  ^osetber  This  wis  done  several 
vears  ago  and  the  plan  has  been   successful, 


J.  r.  Canty,  B.  &■  M.  R.  R. — It  has  been  our 
practice  when  installing  iron  pipe  under  tracks 
to  drive  two  rows  of  plank  sheeting  parallel 
to  line  of  culvert  and  about  12  ins.  farther 
apart  than  the  outside  diameter  of  the  bell 
end  of  the  pipe  between  which,  after  excava- 
tion has  been  made  to  proper  depth,  a  floor 
of  concrete  about  6  ins.  thick  is  laid.  Upon 
the  latter  the  cast  iron  pipe  is  placed,  and  the 
space  outside  of  the  pipe,  between  it  and 
sheeting,  is  filled  with  concrete.  We  also  cover 
the  pipe  on  top  to  depth  of  6  ins.  with  con- 
crete. The  culvert  pipe  is  therel)y  enclosed 
in  a  concrete  casing  tliat  is  square  on  the  out- 
side, the  dimensions  being  about  12  ins.  great- 
er than  outside  diameter  of  the  pipe.  As  an 
additional  precaution  the  plank  sheeting  is 
sometimes  left  in  place. 

With  concrete  heads  on  these  culverts,  the 
foundations  of  which  are  carried  about  3 
ft.  6  ins.  below  the  bottom  of  the  culvert 
opening,  we  have  had  no  trouble.  The  length, 
height  and  thickness  of  head  walls  will,  of 
course,  depend  upon  the  height  of  the  fill 
hcliind  them.  Cases  wdiere  pipes  were  brok- 
en under  the  track  or  pulled  apart  have  not 
bothered  us,  as  I  now  can  recollect,  except 
in  places  where  there  have  been  comparatively 
low  fills.  In  these  situations  we  simply  put 
temporary  stringers  under  rails,  resting  on 
the  earth  at  the  ends  of  sufficient  size  to  carry 
the  load  for  the  opening  desired,  and,  after 
excavating  down  to  the  pipe  relaid  it  as  out- 
lined above.  In  deep  fills,  where  extremely 
long  piles  would  be  necessary  tn  make  an 
opening  down  from  the  track  for  such  cases, 
I    wnuhl    advise    tunneling    from    the    end    of 


chime  of  the  bell  end  with  good,  rich  cement 
mortar,  well  packed  in.  This  will  hold  the 
sections  together  under  ordinary  conditions. 
I  have  found  it  necessary,  in  some  places,  to 
put  rods  from  end  to  end,  with  strong  hooks 
to  reach  over  the  ends  of  the  pipe  and  turn- 
buckles  to  draw  them  up  tight.  In  some  places 
where  one  or  two  joints  have  been  added  to 
the  pipe  already  laid  to  widen  the  bank  for 
second  tracks  or  sidings,  I  have  placed  these 
rods  on  the  inside  of  the  pipe.  These  pipes 
added  for  wider  fills  I  have  found  the  hardest 
ones  to  hold  to  place,  as  the  new  fill  generally 
slides  down  the  slope  of  the  old  one  and  car- 
ries the  pipe  with  it. 

As  to  repairing  them  when  pulled  apart,  1 
have  pulled  them  back  with  a  heavy  chain 
and  steamboat  ratchet.  In  some  cases  I  have 
found  it  necessary  to  excavate  down  to  the 
top  of  the  pipe  and  alongside  to  about  the 
center  of  diameter,  before  being  able  to  move 
them.  The  rods  used  were  made  up  in  12  ft. 
lengths,  and  these  sections  were  coupled  to- 
gether with  welded  eye.  Old  bridge  rods 
were   utilized    for   the   material. 

A.  S.  Markley,  C.  &  E.  1.  R.  i?.— After  lay- 
ing pipe  in  place  fill  the  bell  around  the  spigot 
end  of  the  pipe  full  of  grout  made  of  one 
part  cement  and  three  parts  sand.  Care 
should  be  taken  that  the  grout  is  well  mixed 
and  stirred  up  while  pouring,  so  that  the  sand 
and  the  cement  will  not  separate.  Care  should 
also  be  taken  that  a  clay  roll  or  pipe  jointer 
is  held  firmly  against  the  bell  of  the  pipe,  to 
prevent  the  grout  from  escaping  througli  an 
open  seam.  This  method  has  been  our  prac- 
tice for  the  past  ten  years,  and  has  proved 
very  successful.  Previous  to  using  this  meth- 
od, in  a  good  many  cases,  joints  of  pipe  would 
partly  separate,  more  particularly  those  on  the 
outer  ends  of  high  banks,  imtil  the  bead  on 
the  spigot  end  of  the  pipe  would  pull  apart 
sufficiently  to  engage  in  the  groove  in  bell 
end.  In  some  cases,  very  rarely,  the  ends  of 
the  pipe  will  pull  out  of  the  bell,  disconnecting 
the  joint. 

Where  the  ground  was  soft  and  the  pipe 
likely  to  settle  irregularly  and  out  of  line, 
and  cement  calking  is  not  likely  to  hold,  1 
have  put  three  rods  of  about  1  in.  diameter, 
depending  on  size  of  pipe,  hooked  over  ends 
of  pipe,  with  turnbuckles  in  the  center  of 
each  rod,  on  the  inside  of  pipe,  to  pull  the 
sections  firmly  together  before  filling.  The 
rods  are  divided  at  equal  distances  apart. 
If  advisable  the  join<s  can  be  grouted,  as 
above  explained.  After  the  pipe  has  thor- 
oughly settled  to  a  firm  foundation  the  rods 
can   be   removed. 

Where  the  conditions  are  such  that  no 
.nood  natural  foundation  can  be  found  at  the 
desired  spot,  one  may  be  possibly  located  to 
cme  side,  where  the  ground  is  solid,  thus  sav- 
ing the  expense  of  preparing  a  foundation 
with  concrete  or  piles,  as  the  case  may  war- 
rant. 

The  only  successful  way  of  repairing  pipe 
that  is  pulled  apart  under  heavy  banks  is  to 
dig  them  out  and  reset  them.  Under  light 
hanks,  with  open  joints  near  the  ends.  I  have 
jacked   the   ends   up   in   line   and   pulled   them 


Fig.  5 — Sketch  Showing  Method  of  Pulling  Together  Parted  Cast   Iron   Pipe  Culvert. 


culvert,  if  it  was  not  possible  to  remedy  the 
trouble  from  the  inside  of  culvert  pipe. 

It  may  be  pertinent  to  this  subject  for  me 
to  state  that,  with  concrete  casings,  as  de- 
scribed, I  have  found  that  tile  pipe  apparently 
answers  the  purpose  as  well  as  cast  iron,  even 
when  the  top  of  the  culvert  is  comparatively 
close  to  the  ties. 

G.  A.  Wright,  Illinois  Traction  System. — 
.'^bout  the  best  thing  to  prevent  pipe  from 
pulling   apart   that    I    know    of    is   to   fill    the 


together  with  crab  and  block  and  fall,  either 
by  anchoring  the  same  at  opposite  ends  of  the 
pipe  or  by  using  jacks  instead.  Where  the 
pipe  has  crushed  under  heavy  banks  I  have 
lined  them  with  one  row  of  brick,  laid  roller- 
ways,  in  cement  mortar.  Such  was  done 
where  the  pipe  was  sufficiently  large  to  take 
care  of  the  water  after  lining. 

W.  P.  Beyers,  C.  &  N.  IV.  i?.v.— Figure  .5 
is  a  sketch  showing  a  method  of  pulling  to- 
gether separated  culvert   pipe. 
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The    t'lirmal    opening   of 

The  Doings     H"?,     "V\,     >'"""^»°';»' 
°        bridge  at  the  Brownsville- 

of  the  Matainoras      crossing      of 

„.     ,  the  Rio  Grande  to  through 

WeeK.  passenger       traffic        took 

place  Oct.  20.  The  first 
passenger  train  to  cross  the  new  bridge  was 
a  Kansas  City,  Mexico  and  Orient  special 
nf  cars  bearing  President  A.  E.  Stillwell  of 
that  road  and  a  party  of  capitalists  on  their 
way  to  the  City  of  Alexico. — As  was  expect- 
ed, no  bids  were  received  Oct.  20  by  the 
Public  Service  Commission  of  New  York 
City  for  the  construction,  equipment  and 
operation  of  the  Tri-Borough  Subway  un- 
der the  private  capital  form  of  contracts. 
Bids  are  to  be  opened  to-morrow,  Oct.  27. 
for  the  construction  of  the  subway  by  sec- 
tions with  city  money;  and  it  is  expected 
that  a  number  of  contractors  will  submit 
bids  on  this  basis. — The  grand  total  of  exca- 
vation on  the  Panama  Canal  in  September 
was  2,687,088  cu.  yds.,  of  which  2.621.731 
cu.  yds.  were  charged  to  "work  excavation" 
and  65,357  cu.  yds.  to  "plant."  The  dry  ex- 
cavation amounted  to  1,717.986  cu.  yds.  and 
was  principally  by  steam  shovels.  The 
dredges  removed  969,102  cu,  yds.  in  addition 
to  the  amount  pumped  into  Gatuu  Dam  by 
suction  dredges. — ^The  ^IcCall  Ferry  power 
development  on  the  Susquehanna  River  was 
officially  placed  in  service  on  Oct.  14.  This 
plant  is  to  develop  135,000  H.P.  by  a  53  ft. 
dam,  built  across  the  Susquehanna  River. — 
The  successful  bidders  on  the  80-mile  ex- 
tension of  the  Lexington  &  Eastern  Ry. 
from  Jackson  to  Whitesburg,  Ky.,  are  re- 
ported to  be  as  follows:  Mason  &  Hanger. 
Frankfort,  Ky.,  16  miles;  W.  J.  Oliver, 
Knoxville,  Tenn.,  16  miles:  Luck  Construc- 
tion Co.,  Roanoke,  Va.,  16  miles;  Jones 
Bros.,  Columbus,  O.,  16  miles;  Lane  Bros. 
Co.,  Baltimore,  Md.,  16  miles.  Among  the 
other  railroad  construction  contracts  let  re- 
cently are  the  following:  Robert  L  Plun- 
kett.  Coffeyville,  Kan.,  for  the  construction 
of  an  interiirban  line  between  Coffeyville 
and  Nowata,  Okla. ;  Carpenter  and  Box- 
ley.  Roanoke,  Va.,  for  a  change_  of  line  be- 
tween Cirtsville  and  Harper  Hill.  W.  Va., 
two  miles,  for  the  \'irginian  Ry.,  the  con- 
tract including  250,000  cu.  yds.  of  excava- 
tion and  5,000  cu.  yds.  of  masonry;  C.  L. 
Bondurant,  Hickman,  Ky.,  and  W.  L.  Moz- 
ley,  Memphis.  Tenn.,  for  clearing  and  grad- 
ing for  the  last  10  miles  of  the  Chicago, 
Memphis  &  Gulf  R.  R.,  from  Tiptonville. 
Tenn..  to  Hickman.  Ky.;  Balch  &  Co.,  Rice 
Lake,  Wis.,  for  constructing  a  S-mile  exten- 
sion of  the  main  line  of  the  Superior  & 
Southeastern  Ry.  in  Wisconsin. — A  large 
contract  for  extending  the  breakwater  at 
New  Haven.  Conn.,  for  the  U.  S.  Govern- 
ment has  been  let  to  the  Breakwater  Co.  of 
Philadelphia.  Pa.,  and  Cleveland.  O.  The 
contract  amounted  to  over  $1,000,000.  The 
same  company  has  also  been  awarded  a 
$600,000  contract  for  extending  the  east 
breakwater  at  Cleveland. — Several  pieces  of 
railroad  construction  work  have  been  re- 
sumed the  past  week.  Among  these  may  be 
noted  the  Southern  Traction  Co.  of  Illinois, 
which  after  two  years'  delay  has  recom- 
menced construction  work  on  its  30  miles 
of  track  in  East  St.  Louis,  111..  St.  Louis 
and  Belleville. — Present  indications  are  that 
several  new  railroads  will  start  something 
in  the  construction  line  this  fall  or  early 
next  year.  One  of  the  most  promising  pros- 
pects is  the  South  Dakota  Interurban  Ry. 
Co..  which  projects  a  line  approximately  20() 


miles  long,  extending  from  Sioux  City,  la., 
to  Chamberlain,  S.  Dak.  Another  new  rail- 
road for  which  there  seems  to  be  good 
prospects  for  letting  contracts  early  next 
year  is  the  Birmingham  &  Northern  Ry. 
This  railway  projects  a  47-miIe  line  from 
Dyersburg,  Tenn.,  to  Jackson,  Tenn..  and 
has  already  secured  $200,000  stock  subscrip- 
tions by  the  cities  and  towns  on  the  route.— - 
The  Necaxa  Dam  No.  2  of  the  Mexican 
Light  &  Power  Co.  has  been  completed. 
This  is  a  hydraulic  fill  dam,  and  into  its 
construction  went  5,000,000  tons  of  rock  and 
20,000,000  cu.  yds.  of  earth. 


In  many  sections  of  the 
country  this  year,  con- 
The  Common  tractors  have  been  much 
.  handicapped  in  their  work 
Labor  Questionby  the  scarcity  of  un- 
skilled labor.  The  same 
condition  has  prevailed  in 
Canada,  both  in  railroad  construction  work 
and  in  general  contract  work.  In  British 
Columbia,  in  particular,  the  labor  situation 
has  been  "Such  that  it  is  reported  that  the 
contractors  have  refused  to  take  additional 
work  on  the  Grand  Trunk  Pacific  in  that 
Province,  claiming  that  owing  to  the  pres- 
ent conditions  they  are  even  now  losing 
hundreds  of  dollars  daily  on  their  contracts. 
In  an  effort  to  remedy  this  condition  the 
Grand  Trunk  Pacific  Ry.  Co.  recently  ap- 
plied to  the  Provincial  Government  for  per- 
mission to  emplo}-  Asiatic  labor  in  the  con- 
struction of  its  line  through  British  Colum- 
bia. The  company  stated  in  its  application 
that  if  permission  was  granted  for  the  em- 
ployment of  Asiatic  labor  the  company 
would  enter  into  an  understanding  not  to 
employ  such  labor  while  white  labor  was 
available,  and  would  further  agree  to  give 
employment  to  all  the  white  labor  asking 
employment  at  the  current  rate  of  wages. 
The  Provincial  Government  refused  to 
grant  the  application.  In  many  of  the 
larger  Canadian  cities  general  contract  work 
has  been  much  handicapped  bj'  the  scarcity 
of  common  labor.  This  has  been  particu- 
larly so  in  Toronto  and  the  City  Engineer 
of  that  cit}-  has  suggested  that  the  Cana- 
dian Government  suspend  or  abolish  the 
regulation  which  requires  that  each  immi- 
grant in  order  to  secure  entrance  to  Can- 
ada be  the  proud  and  happy  owner  of  $25. 
He  thinks  that  if  this  regulation  was  done 
away  with,  European  labor  would  rush  into 
the  country  and  the  various  works  under 
way  in   Canada  would  be  greatly  benefited. 


Glyc 


To  the  powderman  who 
carries     dynamite     in     his 
Nitro-  pant's  pocket,  thaws  it   in 

the  oven  of  the  cook's 
'cenn.  stove,  and  opens  the  case 
with  an  ax,  we  commend 
this  storj-  of  the  first  trip 
of  nitro-glycerin  to  the  city  of  New  York: 
In  1865  a  young  man.  representing  a  Ger- 
man concern  of  Hamburg,  arrived  in  Amer- 
ica with  samples  of  nitro-glycerin.  for  the 
purpose  of  introducing  its  use  :imong 
miners.  This  agent  made  his  headquarters 
at  a  hotel  on  Greenwich  street.  New 
York.  and  conducted  his  operations 
from  that  point.  L^nhappily,  he  met  with 
no  success.  In  the  end  he  was  forced  to 
leave  the  hotel  with  his  bill  unpaid,  and  his 
baggage  was  confiscated  by  the  nianagc- 
ineut.  Quite  complacently,  too,  that  same 
ill  advised  management  retained  posses- 
sion   of   a    large    can    filled    with    nitro-gly- 
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cerin.  This  perilous  asset  was  left  haphaz- 
ard beneath  a  counter  in  the  office  of  the 
hotel.  One  day  a  guest  used  it  as  a  foot- 
rest  while  he  polished  his  shoes.  Having 
observed  red  fumes  escaping  from  the  tin, 
he  called  the  attention  of  the  proprietor 
to  this  curious  phenomenon.  The  bam- 
boozled Boniface  was  minded  to  take  no 
risk;  so,  for  the  sake  of  safety  from  the 
mysterious  menace,  he  threw  the  can  into 
the  street.  Instantly  there  was  a  tremen- 
dous explosion.     Nobody  was  killed. 


The  American  delegates 
The  Interna-       ^'   ^^^  recent   Internation- 
al Road  Congress  at  Brus- 
tional  Road     scls   have   presented  a  pe- 
_,  tition  to  the   Secretary  of 

Congress.  Agriculture  asking  that 
his  department  consider 
the  advisability  of  the  United  States  Gov- 
ernment becoming  a  member  of  the  Per- 
manent International  Association  of  Road 
Congresses.  At  the  recent  Congress  at 
Brussels  the  American  delegates  were  pres- 
ent by  direct  invitation  of  the  Belgian  Gov- 
ernment, the  United  States  as  a  nation 
making  no  contribution  for  meeting  the  ex- 
penses of  the  Congress.  As  a  result  the 
delegates  from  this  country  in  some  respects 
did  not  have  the  same  status  as  the  dele- 
gates from  the  countries  that  were  mem- 
bers of  the  Permanent  Association.  The 
two  International  Road  Congresse>  tliat 
have  been  held  so  far  have  accomplished 
niuch  good,  and  from  them  American  en- 
gineers have  obtained  much  valuable  infor- 
mation regarding  road  construction  prac- 
tice in  other  countries.  In  some  features  of 
road  work  European  practice  is  ahead  of 
the  practice  in  this  country.  'This  is  partic- 
ularly true  in  the  matter  of  road  adminis- 
tration and  road  maintenance.  There  are 
also  many  engineering  features  in  connec- 
tion with  the  design  and  construction  of 
European  roads  which  are  worthy  of  dupli- 
cation by  the  engineers  of  this  countrv.  On 
the  other  hand  American  practice  is  admit- 
tedly in  advance  of  European  practice,  in 
the  investigation  of  the  eflfect  of  the  vari- 
ous chemical  and  physical  properties  of 
bituminous  materials  on  the  adaptability  of 
the  materials  for  use  in  the  construction 
and  maintenance  of  roads,  and  in  the  draw- 
ing of  specifications  covering  these  prop- 
erties. It  will  thus  be  seen  that  while  our 
engineers  gain  much  from  the  collaboration 
with  foreign  engineers,  made  possible  by 
the  Road  Congresses,  they  also  give  some- 
thing in  return.  The  advantages  of  mem- 
bership in  the  Permanent  .Association  of 
Road  Congresses  are  so  many  that  it  is  tn 
be  hoped  that  the  Department  of  Agricul- 
ture will  have  no  hesitation  in  approving 
the  petition,  so  that  Congress  at  its  coming 
session  can  be  asked  to  appropriate  the  small 
sum  necessarj'  to  place  the  delegates  from  this 
country  to  the  1913  Congress  on  the  same 
status  as  the  delegates  of  the  other  countries. 


The    National    Employ- 
Employers      ^''^'      I-iability      Commis- 
^   Z  sion,    which    was    created 

Liability         hy  the  last  Congress,  held 
_  .     .  its  first  meeting  last  week 

Commission,  and  effected  its  prelim- 
inar3^  organization.  The 
commission  was  created  for  the  purpose  of 
making  a  thorough  investigation  of  the  sub- 
ject of  employers'  liabilitj-  in  case  of  injury 
to  or  the  death  of  workingmen  or  working 
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women,  and  the  proper  compensation.  This 
is  one  of  the  first  definite  steps  toward  se- 
curing a  national  eniphjyer's  liability  law. 
Several  states  have  commissions  looking 
to  the  securing  of  such  laws,  and  New  York. 


state  has  an  employer's  liability  law  in 
active  operation.  The  National  Commis- 
sion is  to  report  through  the  President  to 
Congress  not  later  than  the  first  Monday 
in    December,    1911,    and    in    submitting    its 


report  must  recommend  to  Congress  such 
legislation  as  it  deems  admissible.  Tt  is  to 
be  hoped  that  the  legislation  recommended 
by  the  commission  will  he  fair  both  to  the  em- 
ployer  and   the    employe. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

The  Tuscaloosa  Mineral  R.  R.  is  reported 
to  have  engineers  in  the  field  near  Tuscaloosa 
making  new  surveys  for  an  entrance  to  that 
city. 

Arkansas. 

The  Arkaiisas,  Oklahoma  &  Western  R. 
R.,  j\l.  Hays,  Chief  Engineer,  Rogers,  Ark., 
will  soon  complete  its  line  from  Rogers  to 
Huntsville,  after  which  the  directors  will  take 
definite  steps  for  extending"  the  line  to  Little 
Rock. 

The  proposed  line  of  the  Gulf,  Magnolia 
&  Northern  Ry,  has  been  located  from  Hope, 
Ark.,  to  Monroe,  La.,  and  at  a  recent  meeting 
of  the  stockholders  of  the  road,  the  directors 
were  authorized  to  proceed  with  construction 
work.  S.  Q.  Servier,  Hope.  Ark.,  is  Presi- 
dent. 

There  now  remains  about  20  miles  more 
of  railroad  constrtiction  before  De  Queen  and 
Hot  Springs  is  connected.  The  DeQueen  & 
Eastern  R.  R.  has  been  completed  to 
within  IC  miles  of  Star  of  the  West,  and  the 
Caddo  Lumber  Co.,  which  owns  a  long  trip  of 
timber  land  near  Glenwood  to  within  a  few 
miles  of  Star  of  the  West,  is  e.xtending  its 
road  toward  the  latter  place.  It  expects  to 
complete  the  line  by  Jan.  1.  The  Glenwood 
Lumber  Co.,  owns  a  large  tract  of  timber 
land,  extending  from  Glenwood  to  a  point 
near  Hot  Springs,  a  portion  of  which  is  now 
traversed  by  a  railroad.  A  gap  of  16  miles  be- 
tween Dierks  and  Star  of  the  West  and  one  of 
about  four  miles  between  Hot  Springs  and  the 
Glenwood  Lumber  Co.'s  timber  is  practically 
all  that  now  separates  DeQueen  from  connec- 
tion with  Hot  Springs  bv  rail. 

The  Mena  &  Hot  Springs  Ry.,  which  pro- 
jects a  77-miIe  line  from  Mena,  Ark.,  east  via 
Wormble  to  Hot  Springs,  has  made  its  sur- 
veys. The  capital  for  construction  has  not 
been  secured  as  yet,  and  no  date  has  been 
set  for  awarding  construction  contracts.  John 
Thompson,  Mena,  Ark.,  is  President,  and 
A.  H.  Scoggin,  Mena,  is  Secretary. 

California. 

The  Mojave  &  Bakersfield  R.  R.  Co.,  has 
been  incorporated  with  a  capital  stock  of 
$9,000,000.  The  directors  are  E.  E.  Calvin, 
Vice-president  Southern  l^acific;  W.  R.  Scott, 
of  the  Southern  Pacific,  and  William  Hood, 
San  Francisco,  Cal.,  Qiief  Engineer  of 
the  Southern  Pacific.  These  directors 
have  paid  in  of  the  capital  stock  the 
sum  of  $85,000.  According  to  the  incorpora- 
tion papers,  the  proposed  road  is  to  run 
from  lUikersfield  to  Mojave,  a  distance  of 
8.5  miles,  and  will  connect  with  the  exist- 
ing terminals  of  the  Southern  Pacific  at  those 
two  places.  The  reason  for  the  formation  of 
the  new  company  according  to  a  quoted  state- 
ment of  one  of  the  directors,  is:  "We  want  to 
determine  if  it  will  be  more  profitable  to  build 
a  new  line  at  a  lower  grade  over  the  moun- 
tains than  to  double-track  along  the  present 
line.  In  order  to  procure  the  proper  data  for 
the  purpose  it  is  necessary  to  have  a  new  com- 
pany." 

Announcement  has  been  made  that  the  pro- 
posed electric  railway  between  Fresno  and 
Clovis  has  been  financed  and  that  construction 
will  be  started  as  soon  as  all  of  the  right-of- 
way  is  secured.  About  7.")  per  cent  of  the 
right  of  way  has  now  been  obtained.  S.  N. 
Griffith,  Fresno,  is  the  promoter.  Mr.  Griffith 
also  has  plans  underway  for  another  interur- 
ban  electric  road,  to  run  out  about  .jO  miles 
from   Fresno. 

The     Diamond     Match     Co.,     according    to 


advices  from  Stirling  City,  has  been  making 
surveys  for  a  logging  road  at  Parker,  the  sec- 
ond station  below  Stirling  City.  This  con- 
templated road  will  be  about  1%  miles  long 
and  will  tap  some  fine  timber  which  will  be 
used  in  the  early  Spring  and  late  Autumn 
when  the  snow  is  too  deep  for  logging"  at 
Ramsey  Bar. 

The  West  Sacramento  Co.,  of  Sacramento, 
organized  for  the  purpose  of  improving  the 
property  owned  by  the  Northern  Electric  Co. 
on  the  west  end  of  the  proposed  bridge  cross- 
ing from  the  Sacramento  to  the  Yolo  side 
of  the  river  has  filed  a  trust  deed  to  the  Mer- 
cantile Trust  Co.  of  San  Francisco  to  secure 
the  issue  of  $2,000,000  in  20-year  bonds  bear- 
ing interest  at  6  per  cent.  The  plans  of  the 
company  include  the  erection  of  storehouses, 
machine  shops,  blacksmith  shops,  paint  shops, 
car  barns,  repair  shops,  a  pattern  shop,  a  car- 
penter shop,  freight  and  passenger  depots, 
switching  and  yard  trackage,  offices,  sub-sta- 
tions, a  river  storehouse,  wharfage  and  other 
structures.  This  industrial  center  will  be  at 
the  southern  boundary  of  Broderick,  Yolo 
county,  and  directly  opposite  the  foot  of  M 
St.,  Sacramento.  A.  D.  Schindler,  Alaska 
Commercial  Bldg.,  San  Francisco,  is  General 
Manager  Northern  Electric  Co. 

The  Oakland  &  Antioch  electric  railway 
now  under  construction  between  Oakland  and 
Bay  Point,  has  made  surveys  for  a  line  along 
the  north  edge  of  Rock  Ridge  and  has  se- 
cured right  of  way.  Easy  grades  for  the  line 
are  said  to  have  been  secured  through  Rock 
Ridge  by  the  boring  of  a  short  tunnel  through 
the  hill.  The  Bay  Point  Construction  Co. 
has  grading  work  now  underway  between 
Bay  Point  and  Lafayette. 

Excellent  progress  is  being  made  with  the 
surveys  for  the  Humboldt  &  Eastern  R.  R., 
and  it  is  expected  that  practically  all  of  this 
work  will  be  comoleted  before  winter. 

The  Yreka  R.  R.  Co.  is  planning  to  build  a 
44  mile  extension  from  Yreka  to  Scott  Val- 
ley. Surveys  for  the  extension  have  been 
made,  but  no  construction  work  will  be  done 
at  present.  H.  Walther,  Yreka,  Cal.,  is  Man- 
ager. 

Colorado. 

The  Negos-Philippine  Lumber  Co.,  com- 
posed of  Denver  and  Los  Angeles  men,  has 
completed  the  first  unit  of  its  lumber  plant  at 
Cadiz,  Philippine  Islands,  and  is  now  engaged 
in  constructing  a  logging  railroad.  The  com- 
pany has  concessions  from  the  Philippine 
Governmet"it  embracing  50  square  iniles  of 
timber  land  with  a  government  valuation  of 
$■22,000,000.  Frank  W.  Brand,  Denver,  Colo., 
is  President;  J.  F.  McFarland,  218  Boston 
Block,  Denver,  is  also  interested. 

The  promoters  of  the  new  railroad  through 
Plateau  Canon  into  the  Plateau  Valley  are  re- 
ported to  have  sold  enough  bonds  to  go  ahead 
with  the  construction  of  the  road.  It  is  said 
that  the  grading  of  the  road  bed  will  be  car- 
ried on  at  least  as  far  as  .i^twell  Bridge,  this 
side  of  Mesa  this  fall  and  winter.  J.  J.  Yeckel, 
Grand  Junction,  Colo.,  is  the  promoter. 

The  Fairview  &  Intcrmountain  Ry.  Co.,  has 
filed  its  articles  of  incorporation  at  Delta, 
Colo.,  the  principal  incorporators  being  Charles 
G:  Mantz.  of  Denver,  Colorado;  Mudge  Zieg- 
Icr  and  Watson  Ziegler,  of  Fort  Collins,  Colo., 
and  B.  F.  Hubbird,  of  Chicago.  The  principal 
object  of  the  corporation  is  to  construct  a  rail- 
road to  be  operated  by  either  steam  or  elec- 
tricity, from  Delta  to  Cedaredge ;  from  Delta 
to  Fairview  coal  mines;  from  Delta  to  the 
upper  end  of  California  mesa,  with  branches 
and  spurs.  The  capital  stock  of  the  corpora- 
tion is  placed  at  $2-50,000. 


Florida. 

.Advices  from  West  Palm  Beach,  Fla.,  state 
that  the  West  Palm  Beach  Farms  Co.  has 
awarded  a  contract  to  C.  T.  McCrimmon  to 
construct  20  miles  of  track  north  and  south 
through  that  company's  lands. 

The  Louisville  &  Nashville  R.  R.  has  plans 
■prepared  for  the  erection  of  a  new  steel  and 
concrete  depot  and  freight  shed  at  Pensacola, 
Fla.     It  will  cost  $270,000. 

'  The  Atlantic  Coast  Line  R.  R.,  E.  B.  Pleas- 
ants, Chief  Engineer,  Wilmington,  N.  C,  is 
reported  to  have  let  a  contract  for  the  building 
of  a  branch  line  from  Haines  City  to  the 
Caloosahatchee  river  via  Avon  Park.  It  is 
stated  that  work  will  be  begun  at  once. 

A  new  railroad  is  reported  to  be  projected 
by  H.  M.  Flagler  in  Florida.  It  is  said  that 
this  road  will  skirt  the  heads  of  the  Ever- 
glades and  cross  over  to  Sanford,  running 
from  that  place  either  to  Fort  Pierce  or  West 
Palm  Beach. 

The  Tampa  &  Jacksonville  Ry.  Co.  has  let 
a  contract  for  extending  the  road  7  miles  from 
its  present  terminus  at  Fairfield  in  the  direc- 
tion of  Dunnellon,  where  a  connection  will 
be  made  with  the  Tampa  Northern.  It  is  in- 
tended as  soon  as  practicable  to  complete  the 
road  froin  Sampson  City  to  Jacksonville.  F. 
S.  Parrigin,  Gainesville,  Fla.,  is  Chief  Engi- 
neer. 

Georgia. 

The  Carnesville  Ry.  Co.  of  Carnesville  has 
licen  granted  a  charter,  with  a  capital  stock  of 
$200,000,  and  proposes  to  build  and  operate  20 
miles  of  track  from  Toccoa  southeast  to 
Carnesville,  passing  through  Mize  and  Red 
Hill.  The  incorporators  are  W.  S.  Erwin,  J. 
H.  Hicks,  E.  S.  Hunnicutt,  G.  W.  Edwards, 
W.  G  Davis,  J.  C.  Andrews,  H.  H  Parker, 
W.  R.  Whiting,  W.  P.  King,  S.  J.  Oliver,  L.  F. 
Lenhardt,  J.  W.  Landraro  and  J.  R.  Hill. 

A  committee,  of  which  C.  W.  Rawson,  Al- 
bany, Ga.,  is  chairman,  has  applied  to  the  city 
council  of  Albany  for  a  franchise  for  an  elec- 
tric street  car  line  in  that  city.  It  is  planned 
to  organize  a  local  company  to  operate  the 
line. 

The  Pelham  &  Havana  R.  R.,  A.  C.  Felton, 
Jr.,  president,  Cairo,  Ga.,  has  begun  grading 
on  the  extension  of  the  line  from  Calvary 
towards  Havana,  Fla. 

Idaho. 

In  connection  with  a  new  dam  on  the  Boise 
River  which  the  V.  S.  Reclamation  Service 
proposes  to  install  in  connection  with  the 
Payette-Boise  project  it  is  proposed  to  con- 
struct a  railroad  from  Barberton  to  a  point  25 
miles  up  the  cai"iyon  of  the  Boise  River  to  the 
dam  site.  The  line  would  be  used  for  hand- 
ling supplies  used  in  the  construction  work. 
F.  W.  Hanna,  Boise,  Idaho,  is  project  engi- 
neer. 

Citizens  of  Eastman,  Ga..  have  inaugurated 
a  movement  to  build  a  railway  to  Americus. 
This  new  link  would  afford  .\mericu5  a  new 
outlet  to  the  coast  via  the  Southern  railway, 
a  connection  long  desired. 

.\dvices  from  Boise,  Idaho,  state  that  it  is 
reported  there  that  the  Chicago  &  Northwest- 
ern Ry.  in  its  determination  to  obtain  a  Pacific 
coast  terminal  and  build  from  Lander,  Wyo., 
to  Puget  Sound,  will  cut  southwest  to  Poca- 
tello  in  southeastern  Idaho,  and  join  the  Ore- 
gon Short  Line,  thus  going  through  the  south- 
ern part  of  Idaho,  and  thence  to  tidewater 
without  the  expense  of  building  its  own  line. 
The  Short  Line  has  already  arranged  to  build 
a  cut-off  from  Winza,  just  west  of  Pocatello, 
through  central  Idaho  to  Boise,  and  on   into 
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Oregon,  which  will  give  ii  um.  main  trunks 
running  across  the  state.  It  is  beheved  to  lie 
the  intention  to  build  west  from  tlie  Lander 
terminal  into  the  Snake  River  Valley,  probably 
down  the  south  fork  of  that  stream,  and  theiV 
south  in  the  valley  to  Pocatclln 

Illinois. 

The  city  of  Troy,  111.,  has  granted  a 
franchise  to  the  St.  Louis  &-  Eastern  Traction 
Co.  for  constructing  and  maintaining  its  line 
through  that  city.  The  company  has  now  ob- 
tained practically  all  right  of  way  from  Gran- 
ite City  to  Highland  for  its  proposed  line.  A. 
\\'.  Crawford.  Hillsboro.  111.,  is  interested. 

The  Alton  &  Mississippi  River  Belt  Ry,  & 
Transportation  Co.  has  been  ip.corporated  with 
a  capital  stock  of  $2.5,000  and  principal  office 
at  Chicago  and  proposes  a  line  to  be  con- 
structed from  a  point  in  St.  Clair  county,  on 
the  eastern  inner  harbor  line  of  the  Mississippi 
River,  opposite  the  city  of  St.  Louis,  Mo., 
through  St.  Clair  and  Madison  counties,  to  the 
city  of  Alton.  The  incorporators  and  first 
hoard  of  directors  are  John  W.  Bissell,  Julius 
H.  Quasser,  Henry  L.  Stern,  Herbert  J.  Fried- 
man and  Michael  Feinberg,  all  of  Cliicago. 

Tlie  Commercial  Club  of  Morrison  has  ap- 
pointed a  committee,  of  which  H.  S.  Green  is 
chairman,  to  secure  right  of  way  for  the  pro- 
posed interurban  line  from  Morrison  to  Al- 
bany. 

The  Chicago  &  Northwestern  Ry.  is  now  se- 
curing right  of  way  in  St.  Charles  and  Elgin 
townships  for  the  proposed  double  tracking 
of  its  line  from  Elgin  to  Lake  Geneva. 

The  Southern  Traction  Co.  of  Illinois,  after 
being  delayed  during  the  past  two  years,  has 
recommenced  construction  of  its  30  miles  of 
track  in  East  St.  Louis,  St.  Louis  and  Belle- 
ville. The  road  is  to  be  operated  by  electricity 
and  runs  through  good  coal  and  manufactur- 
ing districts  of  Illinois.  It  will  have  its  freight 
and  passenger  loops  in  the  di-wntown  district 
of  St.  Louis,  connecting  with  the  St.  Louis 
municipal  "free"  bridge.  .About  half  of  the 
grade  is  finished  and  some  track  laid  in  East 
St.  Louis  and  Belleville.  The  estimated  cost 
of  the  roadbed  is  $700,01.").  The  East  St.  Louis 
Engineering  Co.,  Cahokia  Bldg.,  East  St. 
Louis,  111.,  is  engineer  for  the  East  St.  Louis 
and  St.  Louis  work.  Harper  Bros.,  Sexton 
Bldg.,  East  St.  Louis,  III.,  arc  engineers  for 
the  Belleville  work. 

The  Chicago  &  Alton  R.  R.,  is  planning  to 
build  freight  yards  near  the  asylum  at  Bar- 
tonville.  The  tract  of  land  was  bought  some 
years  ago.  The  Alton  owns  .51  per  cent  of  the 
Peoria  Terminal  road,  the  interurban  between 
Pekin  and  Peoria  and  it  is  thought  they  will 
utilize  the  terminal  facilities  to  get  into  Peoria. 

Indiana. 

Grading  work  has  been  resumed  on  the  St. 
Joseph  Valley  Traction  Co.'s  line  east  of 
Bristol  and  the  force  is  now  working  toward 
closing  the  gap  toward  Middlebury.  It  is 
stated  that  cars  will  be  running  on  the  line 
from  Elkhart  to  Angola  by  June  ne.xt.  R.  C. 
Jones,  La  Grange,  Ind.,  is  general  manager. 

The  Southern  Michigan  Ry.  Co.  of  South 
Bend,  now  operating  3-5  miles  of  line,  is  re- 
ported to  have  practically  decided  to  build  an 
extension  to  Buchanan,  Mich.,  if  it  finds  that 
it  can  build  a  bridge  over  the  St.  Joseph  River 
at  Niles  at  a  reasonable  cost. 

The  Evansville.  Mt.  Carniel  &  Northern  Ry. 
Co.  of  Evansville  has  filed  notice  of  increase 
of  capital  stock  from  $.50,000  to  $.500,000.  W. 
C.  Brown  is  president. 

The  Indiana  Northwestern  Tiraction  Co.  has 
asked  the  town  of  Rensselaer  and  Marion 
township  to  vote  a  subsidy.  This  is  the  line 
being  promoted  by  Eugene  Purtelle  of  Chi- 
cago, 111.  A  subsidy  of  1%  per  cent  is  asked 
to  aid  the  proposed  line,  which  will  take  in 
Remington  and  Rensselaer,  in  Jasper  county, 
and  will  run  from  Rensselaer  parallel  with  the 
!\Ionon  northward  to  Chicago.  An  election  to 
vote  on  the  proposition  will  likely  be  called. 

Iowa. 

The  St.  Paul  &  Des  Moines  R.  R.,  H.  L. 
Jackson,  chief  engineer,  Des  Moines,  is  re- 
ported to  have  started  surveys  for  a  new  line 
from  Waterloo  to  Garden  City,  through  El- 
dora.     As  proposed  the  road  w-ill   start   from 


WaterliKi  and  will  run  \\e>i  nUn  llardni  coun- 
ty, making  Eldora  its  principal  objective  point 
and  joining  the  main  lino  at  Garden  Citv.  in 
the  extreme  west  part  of  the  county.  The 
same  company  has  also  made  a  survey  from 
Charles  City  to  Hampton. 

The  Waterloo,  Cedar  h'alls  &  Northern  R. 
R..  L.  S.  Cass,  president,  Waterloo,  la.,  has 
made  plans  to  extend  its  interurban  line  from 
Cedar  Falls  to  Dike,  in  firundy  countv.  a  dis- 
tance of  about  10  miles,  and  thence  nl'timatelv 
to  Grundy  Center  and  Marshalltown.  The 
Commercial  Club  of  Cedar  Falls  will  select 
the  new  route  to  connect  Cedar  Falls  with 
Waterloo,  will  secure  the  right  of  way  and 
locate  two  new  town  sites.  Several  routes 
I'ave  been  surveyed  lK-twern  Waterloo  and  Ce- 
dar Falls. 

It  now  looks  as  though  the  Rockwell  City 
branch  of  the  Fort  Dodge,  Des  Moines  & 
Southern,  from  Rockwell  City  to  Fort  Dodge 
Junction,  will  be  in  operation  by  Dec.  1.5.  The 
old  light  rails  of  the  Newton  &  Northwestern 
arc  being  replaced  with  heavy  steel. 

The  South  Dakota  Interurban  Railwav  Co., 
with  headquarters  in  Sioux  City,  la.,  is  about 
to  undertake  the  construction  of  a  steam  rail- 
way- from  Sioux  City  to  Chamberlain,  S.  D. 
The  line  w'ill  be  approximately  200  miles  long. 
Some  preliminary  work  was  done  on  this  line 
about  a  yearjigo.  The  W.  K.  Palmer  Co..  en- 
gineers, 712-i20  Dwight  Building,  Kansas  City, 
Mo.,  has  been  engaged  to  make  the  complete 
final  location  of  this  line  and  to  take  charge  of 
all  of  the  engineering  work  connected  with 
the  proposed  railway. 

The  Chicago  Great  Western  R.  R.,  is  re- 
ported to  have  made  surveys  for  a  line  to 
Bellevue.  where  it  is  also  said  the  company 
will  constpuct  a  bridge  across  the  Mississippi 
river. 

The  Fort  Dodge.  Des  Moines  &  Southern 
R.  R.,  J.  L.  Blake,  General  Manager,  Boone, 
Ta..  has  purchased  the  Crooked  Creek  R.  R., 
which  runs  from  Lehigh  to  Webster  City.  It 
is  said  that  the  Crooked  Creek  R.  R.  will  be 
electrified  and  a  spur  built. 

Kansas. 

Business  men  of  Tipton,  Kan.,  are  to  raise 
$10,000  and  a  like  amount  is  to  be  subscribed 
by  the  farmers  between  Tipton  and  Dowms  in 
order  to  have  the  Missouri  Pacific  Ry.  open  a 
branch  road  between  the  two  towns. 

A  meeting  of  the  shippers  of  Hutchinson, 
Kan.,  was  held  at  the  Commercial  Club  rooms 
in  that  city  to  consider  a  proposition  of  organ- 
izing a  stock  company  in  Hutchinson  to  build  a 
railroad  from  Hutchinson  to  Patterson,  about 
20  miles.  This  road  would  connect  with  the 
Frisco  railway  and  also  with  the  new  road 
which  is  being  promoted  to  be  built  north 
from  Wellington,  through  Wichita  to  Mc- 
Pherson  and  Salina-,  connecting  the  Midland 
Valley  Ry.  in  Oklahoma  and  the  LInion  Pacific 
at  Salina.  L.  .\.  Beebe  is  secretary  of  the 
Commercial  Club  of  Hutchinson. 

It  is  now  expected  that  the  Topeka  and 
Northwestern  branch  of  the  LTnion  Pacific 
between  Topeka  and  Marysville,  Kan.,  will  be 
opened  for  traffic  on  Nov.  1.  This  branch  has 
been  under  construction  for  the  last  five 
x-ears.  It  is  to  be  made  a  part  of  the  new 
freight  route  to  the  west  and  northwest,  re- 
ducing the  distance  to  the  coast  by  almost  100 
miles  and  cutting  down  the  running  time  by 
several  hours. 

Plans  for  the  elevation  of  the  railroad 
tracks  over  Douglas  Ave.  at  Wichita,  Kan., 
have  been  completed  by  the  railroad,  and  it  is 
believed  that  everything  will  be  ready  for  con- 
struction work  within  a  few  weeks.  The 
plans  call  for  two  abutments  containing  1,300 
cu.  yds.  of  concrete  and  piers  containing  220 
cu.  yds.  The  steel  superstructure  is  to  consist 
of  two  40-ft.  spans  and  two  IG-ft.  span? 

The  construction  of  an  interurban  line  from 
Fort  Scott  to  Pittsburg,  Kan.,  'or  Mulberry. 
Kan.,  is  proposed,  and  the  promoters  of  the 
company  have  already  asked  for  a  charter.  C. 
E.  Cory  and  Col.  L.  H.  Phillips,  Fort  Scott. 
Kan.,  are  interested. 

Officials  of  the  Illinois  Traction  System 
(McKinley  syndicate),  which  recently  secured 
the  franchises  and  properties  of  the  Topeka, 
Wichita  and  Atchison  electric  lines,   formallv 


ap|)lied  to  the  state  railroad  commissioners  on 
Oct.  13  for  the  purpose  of  securing  permission 
from  the  board  to  issue  bonds  for  the  con- 
struction of  an  electric  interurban  line  con- 
necting .-\tchison.  St.  Joseph,  Leavenworth  and 
Topeka.  H.  H.  Chubbuck,  Peoria,  111.,  is  gen- 
eral manager  of  the  Illinois  Traction  Svstem. 

Robert  L.  Plunkctt,  ColTeyville,  Kan!,  is  re- 
ported to  have  been  awarded  the  contract  for 
constructing  an  interurban  line  between  Cof- 
feyville  and  Nowata,  Okla.  The  road  will 
leave  Coffeyville  by  way  of  South  CofTeyville 
and  will  run  parallel  to  the  Missouri  Pacilic, 
passing  through  Elliott,  Lenapoh  and  Dela- 
ware, to  Nowata.  J.  A.  Wetteck  and  J.  B. 
Pollard  of  Nowata,  Okla.,  are  interested. 

The  Santa  Fe  system  has  appropriated  $8,- 
000  to  be  used  for  the  rearrangement  of 
tracks  at   Coffeyville,   Kan. 

A  new  track  2,610  ft.  long  will  be  con- 
structed at  b'mporia,  Kan.,  by  the  Santa  Fe 
svstem.  The  work  is  to  cost  approximatelv 
$.5,01(0. 

The  Winnipeg,  Salina  &  Gulf  Ry.  Co.,  with 
headquarters  at  Salina,  Kan.,  proposes  to  con- 
struct a  railway  line  from  Omaha,  Neb.,  via 
Oak  to  Chester,  Neb.,  thence  to  Belleville. 
Kan.,  and  thence  to  Salina,  Sterling,  and  Pratt, 
anil  to  the  southwest  corner  of  Barber  Coun- 
tv. Kan.,  thence  to  .-Mva,  Okla.,  Fairview, 
Okeene,  and  to  Oklahoma  City.  They  also 
propose  to  run  branch  lines  from  Salina.  Kan. 
to  Kansas  City,  and  from  .Mva,  Okla.,  to  Des 
Moines,  New  Mexico.  The  W.  K.  Palmer  Co., 
engineers,  717-721)  Dwight  Bldg.,  Kansas  City, 
Mo.,  has  been  retained  as  engineers  to  make 
all  surveys,  and  have  entire  charge  of  engi- 
neering work,  in  connection  with  this  project. 

Kentucky. 

The  Louisville  &  Nashville  R.  R.  will  let  a 
contract  on  Nov.  5  for  the  construction  of  nin. 
miles  of  line  from  Whitesburg  to  the  mouth  of 
Potters  Fork,  Ky.  The  work  contains  400.000 
cu.  yds.  of  excavation,  which  will  for  the 
preater  part  be  steam  shovel  work. 

The  Kentucky-Tennessee  Traction  Co.  is 
planning  to  at  once"  put  engineers  in  the  field 
so  that  all  preliminary  work'can  be  completed 
by  Dec.  1  and  construction  contracts  let  by 
Jan,  1.  The  company  proposes  an  interurban 
line  connecting  Hopkinsville,  the  Western 
Kentucky  Insane  .\sylum,  then  along  the 
Nashville  pike  via  the  Salubria  sulphur  and 
mineral  springs,  thence  via  Pembroke,  Tren- 
ton and  Guthrie,  Ky.,  the  junction  of  the  St. 
Louis  &  Nashville,  Memphis  division  and 
Elkton  branch  of  the  L.  &  N.  railroad.  It  has 
been  the  intention  of  the  company  to  extend 
the  line  into  Nasliville  and  later  to  the  coal 
fields  of  Christian  and  adjoining  couilties 
north  of  Hopkinsville,  Ky.  The  capital  stock 
of  the  company  has  all  been  subscribed,  and 
practically  80  per  cent  of  the  right  of  way  se- 
cured. Charles  Van  den  Burgh  of  Hopkins- 
ville, Ky.,  promoter  of  the  Louisville,  Lincoln 
Farm  &  Mammoth  Cave  Traction  Co.  front 
Glasgow.  Ky.,  to  Hodgenville.  Ky.,  is  also  the 
promoter  and  general  manager  of  the  Ken- 
tucky-Tennessee Traction  Co. 

The  O.  C.  Flynn  Lumber  Co.,  according  to 
advices  from  Campton,  Ky.,  is  now  building  a 
broad  gage  railroad  from  Lombard,  a  station 
on  the  L.  &  E.  R.  R.,  to  its  timber,  which  will 
take  the  company  about  five  years  to  saw- 
ready  for  the  market.  The  company  owns 
2.040  acres  of  land  in  Powell  County. 

C.  T.  Bondurant,  of  Hickman,  Ky..  and 
W.  L.  Mozley,  of  Memphis,  Tenn.,  have  been 
awarded  the  contract  to  clear  the  right  of  way 
and  do  the  grading  for  the  last  ten  miles  of 
the  Chicago,  Memphis  &  Gulf  R.  R.  from  Tip- 
tonville,  Tenn..  to  Hickman.  The  contract 
specifies  that  the  work  must  be  completed  by 
Jan.   1,   1911. 

Tracklaying  in  the  Harlan  extension  of  the 
Wasioto  &  Black  Mountain  R.  R.  was  com- 
menced on  Oct.  13.  The  company  expects  to 
lay  a  mile  of  track  a  day.  The  rails  have 
been  laid  to  Dry  Branch,  a  distance  of  20 
miles  from  Harlan.  It  is  estimated  that  the 
track  will  be  completed  to  Poor  Fork,  which 
is  within  one  mile  of  Harlan,  by  Nov.  15. 

Contracts  for  work  on  the  Lexington  & 
Eastern  Ry.,  noted  in  our  issues  of  Oct.  5  and 
12,    have    been    let    as    follows:      Mason    & 
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Hanger,  Frankfort.  Ky.,  1(3  miles;  William  J. 
Oliver,  Kno.xville.  Tenn.,  16  miles;  Lane  Bros. 
Co.,  Baltimore,  Md.,  16  miles;  Jones  Bros., 
Columbus,  O.,  16  miles ;  Luck  Construction 
Co.,  Roanoke,  Va.,  16  miles.  The  work  ex- 
tends from  Jackson  to  Whitesburg,  Ky.,  and 
includes  the  following :  Excavation,  cu.  vds., 
1,632,877;  bridge  masonry,  cu.  yds.,  10,620; 
Culvert  masonrv,  cu.  yds.,  16,536 ;  Pile  work, 
lin.  ft.,  20,660:  Trestle  timber,  B.  M.,  250,000; 
Rip  rap,  cu.  yds.,  2,606;  tunnels,  lin.  ft.,  6,195; 
Clearing,  acres,  130;  Grubbing,  acres,  11;  Con- 
crete, cu.  yds.,  .370;  Steel  in  bridges,  lbs.,  750,- 
000;  Steel  in  concrete,  lbs.,  26,670;  12-in.  bal- 
last pipe,  lin,   ft.,  468. 

The  Somerset,  Corbin  &  Cumberland  Con- 
struction Co.,  of  Somerset,  Ky.,  has  raised 
the  money  to  make  a  survey  and  secure  right 
of  way  for  its  projected  line.  The  company 
wishes  to  secure  an  engineer  and  also  wishes 
to  enter  into  correspondence  with  linanciers 
regarding  the  financing  of  the  proposition. 
The  company  projects  a  42-miIe  line  from 
Somerset  to  Corbin  and  from  Somerset  to  the 
Cumberland  River.  Later  it  is  expected  to  ex- 
tend the  line  west  to  a  connection  with  the 
Illinois  Central  at  Hodgenville,  K)'.  J.  M. 
Ross.  Somerset,  Ky.,  is  interested. 

Louisiana. 

Good  progress  is  being  made  with  the  work 
on  the  Terry,  Janesville  &  Southern  R.  R., 
which  is  being  built  for  Frank  Janes  from 
Terry's  Switch  to  within  one  mile  of  BouefF 
River,  a  distance  of  six  miles.  At  the  middle 
of  October  the  four  miles  of  track  had  already 
been  laid,  and  the  dump  had  been  thrown  up 
within  two  miles  of  Boeuff  River. 

The  Obcrlin,  Hampton  &  Eastern  Rv.  Co. 
of  Oberlin  has  been  chartered  in  Louisiana 
with  a  capitalization  of  $.50,000,000.  The  road 
will  run  from  Oberlin  in  an  easterly  direction 
to  a  point  on  the  Nez  Pique,  traversing  a  part 
of  Lake  Charles  parish  never  entered  by  a 
railroad. 

Maine. 

The  town  of  Skowhegan.  Me.,  has  voted  to 
raise  $15,000  to  aid  in  the  construction  of  a 
railroad  from  that  town  to  Athens  Village. 
It  is  stated  that  the  promoters  of  the  road  are 
.now  assured  of  $75,000.  which  probably  means 
that  the  road  can  be  bonded  and  the  rest  of 
the  monev  required  to  build  the  line  can  be 
raised,  the  road  will  cost  about  $200,000. 
Harvey  D.  Eaton,  Waterville.  Me.,  is  inter- 
ested. 

At  the  annual  meeting  of  the  stockholders 
of  the  Maine  Central.  Washington  County  and 
Somerset  Rys.  on  Oct.  19.  the  directors  of 
each  road  elected  Charles  S.  Mellen,  president 
of  the  New  York.  New  Haven  &  Hartford 
and  Boston  Sz  Maine,  as  president.  In  each 
case  Lucius  Tuttle,  who  resigned  as  president 
of  the  Maine  railroads  a  short  time  ago  when 
he  retired  from  the  Boston  &  Maine  presi- 
.dency,  was  elected  chairman  of  the  board  of 
directors,  a  new  office.  The  Maine  Central 
stockholders  voted  to  ratify  the  action  of  the 
directors  in  purchasing  the  Sebesticook  S: 
Moosehead  Railroad. 

Massachusetts. 

The  New  York.  New  Haven  &  Hartford 
R.  R.  has  had  engineers  in  the  field  making 
a  survey  from  Boston  to  Worcester,  via 
Needham  and  South  Framinghani,  with  a  view 
to  determining  the  feasibility  of  a  new  line 
between  those  points.  The  plan,  as  at  present 
contemplated,  is  to  efTect  a  connection  between 
the  Needham  hianch  of  the  New  Haven  and 
the  northern  division,  which  runs  into  South 
Framinghani.  The  engineers  are  also 
working  on  a  route  from  South  Framinghani 
to  Worcester,  which  would  connect  the  Wor- 
cester terminus  with  its  extensive  eastern 
Massachusetts  svstem.  To  connect  Needham 
and  South  Framinghani.  it  would  be  necessary 
to  build  about  eight  miles  of  track  and  17 
miles  to  connect  South  Framinghani  with  the 
present  line  of  the  New  Haven,  presumably 
at  or  near  Millbury,  the  old  road  being  then 
followed  into  Worcester. 

Michigan. 

Regular  operation  of  Michigan  Central  pas- 
senger  traii^s   through    the   recently-completed 


tunnel  under  the  Detroit  river,  connecting 
Detroit  with  Windsor,  Out.,  began  Oct.  16. 
Freight  trains  have  been  running  under  the 
river   for  some  time. 

The  Saginaw  &  Flint  Ry.,  Flint,  now  op- 
erating a  39-mile  electric  railway,  proposes  to 
build  an  extension  from  the  Frankenmuth  di- 
vision to  Harbor  Beach.  The  proposed  new 
Hue  will   take  in  several   small  villages. 

Officials  of  the  Saginaw  &  Flint  Electric 
Ry.  Co.,  of  Saginaw,  Mich.,  are  to  hold  a  con- 
ference soon  with  citizens  of  Vassar,  Caro 
and  other  points  in  Tuscola  County  and  the 
Thumb,  with  a  view  to  extending  the  Frank- 
enmuth division  of  the  road  into  that  terri- 
tory. 

Minnesota. 

Plans  arc  reported  under  consideration  for 
building  an  electric  railway  from  St.  Paul 
across  the  Canadian  border  toward  Winnipeg. 
.■\.  E.  Lewis  of  St.  Paul  is  said  to  be  at  the< 
head   of  the   syndicate. 

The  Chicago  &  Northwestern  Ry.  is  mak- 
ing good  progress  with  the  construction  of 
its  new  cutoff  between  Milwaukee  and  Minne- 
apolis and  St.  Paul,  which  will  be  practically 
a  new  line  across  the  state.  It  consists  of 
two  new  links,  one  from  Sparta  to  Wyville,  a 
distance  of  23  miles,  and  another  from  a  few 
miles  north  of  Milwaukee  to  Wyville,  141 
miles.  The  grading  of  this  division  has  been 
almost  completed.  The  link  between  Sparta 
and  Wyville  will  give  a  through  line  from  La 
Crosse  to  Necedas.  By  using  the  new  cutoff, 
together  with  the  present  trackage  across  the 
state,  a  much  shorter  route  will  be  made  from 
Milwaukee  to  the  Twin  Cities,  A  total  of  177 
miles  of  new  line  will  be  constructed  and  224 
miles  of  track  will  be  reballasted  and  relaid. 
The  branch  between  Milwaukee  and  Wyville 
is  being  built  by  the  subsidiary  concern  of 
the  Northwestern,  known  as  the  Milwaukee, 
Sparta  &  Northwestern  Ry.  Co.,  and  will  cost 
over  $1,000,000.  A  large'  sum  also  will  be 
expended  for  new  terminals  at  the  Milwaukee 
end  of  the  line. 

The  Canadian  Northern  Ry.  is  reported  to 
be  considering  building  a  line  into  Hibbing, 
Minn.,  to  connect  with  a  line  now  under  con- 
struction  from   Virginia   to  Dulutli. 

Mississippi. 

Proposition  lias  been  made  to  a  committee 
of  citizens  of  Jackson,  Miss.,  by  J.  Numa 
Tordy  for  the  construction  of  a  railroad  from 
Jackson  to  Carthage,  a  distance  of  47  miles. 
The  citizens  of  Jackson  are  asked  to  pledge 
$50,000  to  build  a  bridge  over  Pearl  River,  a 
few  miles  above  the  city.  A.  C.  Crowder, 
Mayor  of  Jackson,  is  a  member  of  the  com- 
mittee. 

Missouri. 

The  United  Rys.  Co..  of  St.  Louis.  Mo.,  has 
announced  its  intention  to  extend  the  Uni- 
versity Line  at  S"^.  Louis  from  its  present  ter- 
minus to  Pennsylvania  Ave.,  building  a  loop. 
It  is  expected  that  a  through  line  of  cars  will 
be  in  operation  frcm  Fourth  St.  to  Pennsyl- 
\'ania  .Ave.  sometime  during  the  year  1911. 

The  Kansas  City  Southern  Ry.  has  had  sur- 
veys underway  between  Mount  Washington 
and  Sugar  Creek,  near  Independence,  with  a 
view  of  laying  a  switch.  The  nresent  track 
has  a  steep  grade. 

The  St.  Louis  &  San  Francisco  R.  R.  is  to 
build  a  sea  wall  along  the  levee  at  Cape  Gi- 
readeau.  Mo. 

The  upper  house  of  the  City  Council  of 
Kansas  City,  Mo.,  has  referred  to  the  public 
improvements  committee  an  ordinance  requir- 
ing Metropolitan  Street  Railway  Co..  to  con- 
struct a  double  track  in  12th  St.  from  Jackson 
to  Winchester. 

F.  M.  Dawdy.  Bosworth,  Mo.,  has  about 
completed  his  railroad  work  at  that  place  and 
will  shortlv  have  an  8-teani  outfit  idle. 
■  The  St.  Francois  County  R.  R.  Co..  has  been 
chartered  with  a  capital  stock  of  $250,000  and 
proposes  to  build  a  road  connecting  with  the 
Iron  Mountain  at  Delassus,  St.  Francois 
County,  and  extending  by  way  of  Farmington 
to  Esther,  in  that  county.  The  road  is  pro- 
jected for  the  handling  of  mineral  in  that 
countv.  The  incorporators  are :  Peter  Gies- 
sing,  M.  P.  Cayce,  Edward  Klein,  W.  F.  Doss, 


W.  R.  Long,  John  Giessing.  Wm.  R.  Taylor 
and  Wm.  M.  Horlan.  The  latter  owns  the 
bulk  of  the  stock. 

Nebraska. 

The  Omaha  &  Western  Iowa  Traction  Co. 
has  filed  its  articles  of  incorporation  at  Pierre. 
S.  Dak.,  and  proposes  the  construction  of  a 
line  of  railway  from  Omaha,  by  way  of  Coun- 
cil Bluflfs,  to  Sioux  City,  a  distance  of  90  miles. 
at  an  estimated  cost  of  $10,000  a  mile,  the  line 
to  operate  in  the  counties  of  Harrison,.  Mono- 
na and  Woodbury,  in  Iowa.  The  compan} 
will  have  nominal  headquarters  at  Pierre  and 
a  branch  office  for  the  transaction  of  business 
at  Onialia.  The  capital  is  $250,000  and  the 
incorporators  are  C.  E.  Brown,  M.  E.  Gallian. 
C.  Desmond  McDonough.  Daniel  J.  Avery  of 
Chicaeo  and  James  S.  Sebree  of  Pierre. 

Steps  are  being  taken  for  the  construction 
of  a  railroad  from  Yankton,  S.  Dak.,  to  Oma- 
ha, Neb.  The  Yankton  Southern  Ry.  has  been 
formed  for  the  purpose  of  constructing  the 
line,  and  the  company  is  said  to  have  made 
good  progress  with  its  promotion  work.  W. 
L.  Bri'ce.  Yankton,  S.  Dak.,  is  Engineer  and 
Wm.  J.  Fantie,  Yankton,  is  President. 

New  Jersey. 

A  public  hearing  was  held  at  Montclair. 
N.  J.,  on  Oct.  21  on  the  plans  of  the  Dela- 
ware. Lackawanna  &  Western  R.  R.  for  its 
proposed  improvements  in  that  city.  As  noted 
in  our  Oct.  5  issue,  the  plans  provide  for  the 
erection  of  a  large  new  terminal,  with  six 
platforms,  modeled  along  the  lines  of  the 
Lackawanna's  terminal  at  Hoboken.  N.  J. : 
the  construction  of  a  viaduct  over  Grove  St.. 
to  eliminate  a  grade  crossing;  the  closing  of 
Pine  St. ;  the  erection  of  a  large  new  freight 
station  near  the  latter  thoroughfare;  the 
double  tracking  of  the  line  from  Montclair 
to  Bloomfield.  and  the  placing  of  many  new 
sidings. 

It  is  now  said  that  the  proposed  extension 
of  the  West  Jersey  &  Seashore  R.  R.  (Penn- 
sylvania R.  R.)  from  Rennsgrove  through 
Pennsville  toward  Salem  will  be  built  only  to 
Fort  Mott. 

The  Interstate  Rys.  Co..  a  holding  com- 
pany, is  said  to  be  making  arrangements  to 
lease  the  Trenton  Street  Ry.  Co..  of  Tren- 
ton, to  the  J.  G.  White  Co.,  Inc.,  New  York 
City,  which  recently  leased  the  Wilmington 
and   Chester  lines. 

The  Borough  Council  of  Chatham.  N.  J., 
has  granted  a  franchise  to  the  Morris  Countv 
Traction  Co..  Morristown,  N.  J.,  to  operate  its 
cars  on  Main  St.  The  company  proposes  to 
run  its  line  to  Summit  from  East  Main  St. 
on  a  private  right  of  way  and  to  build  a  bridge 
over  the  Passaic  River. 

New   Mexico. 

Final  arrangements  are  reported  to  have 
been  completed  for  the  construction  of  the 
Roswell-Tucumcari  R.  R.  It  is  said  that 
Sundstrom  &  Stratton.  railroad  contractors. 
90  West  St..  New  York  City,  have  taken  up 
the  proposition.  E.  L.  Bedell.  Roswell,  N. 
Mex..  is  interested. 

New  York. 

The  Hudson  River  &  Eastern  Traction  Co., 
(if  Ossining,  N.  Y.,  has  applied  to  the  State 
Public  Service  Commission  for  authority  to 
issue  $50,000  of  additional  common  stock  and 
$850,000  additional  first  mortgage  bonds.  The 
company  is  now  engaged  in  operating  an 
electric  railroad  in  the  town  of  Ossining  and 
intends  to  complete  the  construction  of  its  line 
from  its  present  terminus  in  the  Camp  Wood? 
in  the  town  of  Ossining  to  the  village  of 
White  Plains,  a  distance  of  approximately  14 
miles.  It  is  stated  that  this  will  require  an 
expenditure  of  $621,000. 

Final  surveys  for  the  projected  line  of  the 
Scranton  &  Binghamton  R.  R.  Co.  are  now 
under  way.  This  company  recently  filed  a 
mortgage  for  $10,000,000  in  order  to  secure 
a  bond  issue.  The  line  is  now  being  laid  out 
between  Montrose  and  Binghamton  by  way  of 
Franklin  Forks.  Lawsville.  Corbettsville, 
Conklin   and   thence  to   Binghamton. 

In  a  hearing  before  the  State  Public  Serv- 
ice Commission  on  the  application  of  the  Buf- 


October  26.   1910. 


ENGINEERING-CONTRACTING 


31 


falo,  Rochester  &  Eastern  R.  R,  Co.,  for  per- 
inission  to  build  its  line  an  ofl"ic-ial  of  the  Le- 
high Valley  R.  R.,  stated  that  his  railroad  had 
arranged  for  the  expenditure  of  $12,000,000  in 
improvements,  some  of  the  work  being  at 
present  under  way.  He  stated  that  the  latter 
amount  included  $1,760,000  for  a  passenger 
station  at  Buffalo. 

As  was  expected,  no  bids  were  received 
Oct.  20  by  the  Public  Service  Commission  of 
New  York  City  for  the  construction  of  the 
Tri-Borough  Subway  under  the  private  capital 
form  of  contract.  On  Oct.  27  the  commission 
will  receive  bids  for  the  construction  of  the 
subway  by  sections  with  city  money,  and  it 
is  expected  that  several  contractors  will  bid 
at  this  time. 

North  Dakota. 

It  is  reported  that  construction  work  on  the 
Hastings  &  Dakota  Division  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Ry.  has  been  shut 
down  for  the  winter.  About  1.600  men  have 
been  employed  on  this  work.  Steady  progress 
has  been  made  and  the  lines  extending  from 
McLaughlin,  S.  Dak.,  to  Hamlin,  Wash.,  hav- 
ing a  combined  mileage  of  nearly  200  miles, 
are  practically  completed. 

It  now  looks  as  though  the  Chicago  &  North- 
western Ry.  would  continue  the  construction 
of  its  Rosebud  line  in  South  Dakota  from 
Dallas  to  Colonic  and  Carter  during  the  win- 
ter unless  the  weather  prevents.  It  is  ex- 
pected the  line  will  be  completed  as  far  as 
Colome  before  Thanksgiving. 

Ohio. 

An   ambitious   scheme,  according  to  reports 
from  New  York  City,  is  now  being  framed  up 
by  which  control  of  the  Wheeling  &•  Lake  Eric 
and    the    Wabash-Pittsburg    ternn'nal     will    be 
secured  by  the  New  .York  Central  Lines  and 
a  new  air  line  route  will  be  built  direct  from 
Cleveland  to  Baltimore  and  tapping  the  Pitts- 
burg district  en  route.  The  plan  includes :  The 
purchase    of    the    Wabash-Pittsburg    terminal 
properties  by  New  York  Central  or  .Affiliated 
lines,  which   would   solidly  establish  the  New 
York  Central  in  the  Pittsburg  district.  Control 
of  the   Wheeling  &  Lake  Erie  by  New  York 
Central,   thereby   securing   for   the  Vanderbilt 
system  another  outlet  to  the  lakes  and  a  bigger 
share  of   the  vast  tonnage  to  and   from   the 
Pittsburg    district.     Joint   control  with    the 
Rockefeller    interests    of    Western    Maryland, 
giving  New  York  Central  an  outlet  at  Balti- 
more and  an  air  line  route  to  the  Great  Lakes 
at  Cleveland,  Lorain,  Huron  and  Toledo  with 
enough  traffic  possibilities.     Ownership  of  the 
Virginian    Ry.,    through    purchase      by      Lake 
Shore,  which  with  the  latter's  recent  purchase 
of    Hocking   Valley's    holdings   of    Toledo     & 
Ohio  Central  and  Kanawha  &  Michigan  stock 
enabling  the  New  York  Central  lines  to  con- 
nect with  the  Virginian  by  constructing  seven- 
ty miles  of  new   road   from   the   western  ter- 
minus of  the  Virginian  railway  to  the  south- 
ern terminus   of  the   Western     Maryland     at 
Durbin;  the  investment  of  $20,000,000  in  West 
Virginia    and    Pennsylvania   coal    lands   by    a 
syndicate  headed   by    the     Morgan     interests 
with  the  chief  object  of  shipping  bituminous 
coal    from    Baltimore    to    the     Mediterranean 
and   importing  iron  ore   from   Spain  as  west- 
ward freight. 

The  Chesapeake  &  Ohio  R.  R.  has  notified 
the  county  commissioners  that  it  will  eliminate 
grade  crossings  on  Bridgetown  and  Crook- 
shank  roads  at  Summit,  where  the  company 
has  purchased  a  large  tract  of  land  for  the 
purpose  of  establishing  extensive  freight  yards. 
The  railroad  company  proposed  to  do  away 
with  the  two  grade  crossings  by  building  a 
viaduct  on  Bridgetown  road  and  providing  a 
new  roadwav  for  Crookshank  road  to  con- 
nect it  with  Muddy  Creek  road  on  both  sides 
of  the  track. 

Good  progress  is  being  made  with  the  $500,- 
000  contract  for  straightening  curves  and 
eliminating  grades  at  Sidney.  O.,  for  the  C, 
H.  &  D.  This  contract  will  be  finished  by 
the  first  of  next  year. 

Oklahoma. 

The  construction  of  a  street  railway  at 
Pnnca  City  is  proposed.  Frank  Hatten,  Ponca 
City,  is  interested. 


Oregon. 

From  the  progress  now  being  made  it  is 
expected  that  the  extension  of  the  Pacific  & 
Eastern  R.  R.  to  Butte  Falls  will  be  com- 
pleted Nov.  ',.  Immediatelv  thereafter  trgin 
service  will  be  opened  between  Medford  and 
that  point.  For  the  present  the  trains  operate 
between  Medford  and  Eagle  Point.  The  dis- 
tance from  Eagle  Point  to  Butte  Falls  is  20 
miles,  and  this  stretch  will  tap  a  rich  section 
of  pine  timber. 

Construction  work  is  being  rushed  on  the 
new  line  of  the  Astoria  Southern  Ry.  from 
Astoria.  Ore.,  and  Contractor  Cobb  expects  to 
finish  the  first  eight  miles  of  the  road  this  fall. 

Track  laying  on  the  Oregon  Trunk  Line, 
from  the  Columbia  River  south  was  started 
last  week  and  it  is  expected  the  work  will  be 
completed  as  far  as  Crooked  River  within  the 
next  70  days.  The  force  is  laying  about  1% 
miles  of  rails  daily. 

Pennsylvania. 

Final  land  purchases  ,ire  reported  to  have 
been  made  for  changing  the  course  of  the 
Mahoning  River  from  Bessemer  to  below 
Mahoningtown.  well  nn  toward  Moravia.  The 
Pittsburg  &  Lake  Erie,  the  Baltimore  &  Ohio 
and  the  Pennsylvania  lines  are  all  concerned 
in  the  work,  the  obiect  of  which  is  to  swing 
the  course  of  the  Mahoning  River  from  its 
present  location  over  to  the  west  to  skirt  the 
base  of  the  hills  upon  the  North  Beaver  side. 
-At  present  the  river  runs  practically  in  the 
center  of  the  level  land  between  the  liigh  hills 
on  either  side.  When  the  course  of  the 
stream  is  changed,  it  will  give  a  vast  amount 
more  land,  suitable  for  railroad  uses  and  yard 
purposes.  The  changing  of  the  river's  course 
will  be  considerable  of  an  undertaking  and 
will  occupy  many  months.  First  a  new  chan- 
nel will  have  to  be  excavated  and  then  the 
water  must  be  forced  from  its  natural  channel. 
It  is  reported  at  Carlisle  that  the  electric 
railway  completed  from  Carlisle  to  Newville 
will  be  extended  to  Shippeiislnirg.  a  distance 
of  22  miles   from  Carlisle. 

The  Wilmington  &  West  Chester  Ry.  Co.. 
Lewis  Dahlias.  Morris  Eldg..  Philadelphia.  Pa.. 
President,  is  reported  to  have  made  arrange- 
ments for  the  construction  of  its  proposed  trol- 
ley_  line  from  Wilmington  to  West  Chester. 
It  is  said  that  the  line  will  be  built  upon  the 
Concord  turnpike  for  its  entire  length  nqrth- 
ward  from  Wilmington  and  from  near  the 
Pennsylvania  line  to  West  Chester  the  rail- 
way will  be  laid  upon  a  private  right  of  way. 
just  at  the  edge  of  the  road.  The  line  will 
pass  through  Talleyville.  Brandywine  Summit 
camp  grounds.  Elani.  Brandywine  Summit  and 
other  little  settlements  along  the  road  from 
Wilmington  to  West  Chester.  This  right  of 
way  was  secured  more  than  a  year  ago,  it  is 
stated. 

Progress  is  being  made  with  the  grading 
work  on  the  Midland  Pennsylvania  R.  R.,  a 
new  line  nrojected  to  run  from  jMillersburg. 
Dauphin  County,  to  .Ashland.  Grading  work 
is  now  under  way  toward  Millersburg,  where 
a  connection  will  be  made  with  the  Pennsyl- 
vania R.  R.  This  will  enable  the  contractors  to 
easily  get  supplies  and  materials  to  this  work. 
The  Pinkerton  Construction  Co.,  Land  Title 
Bldg..  Philadelphia.  Pa.,  are  the  contractors. 

The  Sunbury  &  Selingsgrove  Shore  Ry.  Co. 
has  applied  to  the  Borough  Council  of  North- 
umberland for  a  franchise  for  belt  line  circling 
the  town. 

The  Pennsylvania  R.  R.  is  reported  to  be 
securing  right  of  way  for  the  construction  of 
a  spur  line  from  Marianna  to  Hockney.  Sur- 
veys for  the  line  have  been  made. 

The    Ferguson    &   Edmondson    Co.,    Brook- 
ville.   Pa.,   have  work   under  way  on  its   con-  ' 
tract  for  double  track  work  between  Ashland 
and  Nankin  for  the  Erie  R.  R. 

The  Philadelphia  &  Reading  Ry..  has 
awarded  a  contract  to  John  ilcMenamin.  .Ar- 
cade Bld.g.,  Philadelphia,  for  the  construction 
of  embankments  between  Richmond  and  Som- 
erset Sts..  Philadelphia,  on  the  Richmond 
branch  of  the  railroad.  The  price  paid  for 
this  work  will  be  about  $125."no.  half  of  which 
will  be  borne  by  the  city  and  half  by  the  com- 
pany. 


South  Carolina. 
The  Greenville-Kno.willc  R.  R  W  H  Pat- 
terson, President,  Atlanta.  Ga.,  is  said  to  be 
planning  to  immediately  begin  the  construc- 
tion of  a  short  extension  from  Riverview  to 
the  Drake  Inn  property.  The  road  is  also 
preparnig  to  build  terminal  facilities  in  Green- 
ville, in  the  way  of  shops  and  passenger  and 
freight  stations.  This  work  will  begin  within 
a  few  days. 

Tennessee. 

It  is  rumored  in  Gallatin,  Tenn.,  that  the 
Grand  Belt  Interurban  Ry.  Co.,  chartered  to 
construct  and  operate  an  electric  interurban 
railway  between  Gallatin  and  Nashville,  had 
made  satisfactory  arrangements  with  a  party 
of  capitalists  to  take  over  the  bond  issue  to  an 
amount  sufficient  to  .enable  the  company  to 
build  and  equip  the  line  and  put  the  sam'e  in 
first  class  condition.  The  proposed  route  of 
the  road  is  via  the  Long  Hollow  Pike  Good- 
lettsville  and  the  Dickson  Pike,  to  a  connec- 
tion with  the  Nashville  Street  Ry. 

Subscriptions  amounting  to  $200,000  have 
been  made  for  the  Birmingham  &  Northwest- 
ern Ry.  Co.,  and  steps  for  the  financing  of  the 
road  are  now  in  progress.  The  company  pro- 
poses a  47  mile  line  from  Dyersburg,  Tenn., 
to  Jackson.  Tenn.,  and  expects  to  let  construc- 
tion contracts  about  Jan.  1.  1911.  The  chief 
engineer  has  not  been  secured  as  yet.  R.  M. 
Hall.  Dyersburg,   Tenn.,  is   President. 

Texas. 

The  Temple  Northwestern  Ry.  at  the  mid- 
dle af  October  had  completed  the  grading  of 
its  roadbed  from  Temple  to  Gatcsville,  a 
distance  of  .3.5  miles,  with  the  exception  of 
two  miles.  Material  for  bridging  was  on  the 
ground  and  about  six  miles  of  steel  had  been 
laid.  A  proposition  is  now  being  considered 
to  build  an  extension  from  Gatesville  north  to 
an  inter.'-ection  with  the  Texas  Central  at 
Iredell  or  Hico,  the  line  to  be  built  midwav 
between  the  Santa  Fe  main  line  and  the 
Stephenville  North  &  South  Rv.  The  Tem- 
ple Northwestern  had  also  20  miles  of  grade 
completed  between  Gatesville  and  Hamilton. 

H.  H.  Fielder  of  Dallas,  Tex.,  promoter  of 
the  Houston,  Somerville  &  Northwestern  R. 
R..  is  to  make  a  proposition  to  the  city  of 
Taylor  relative  of  an  entrance  to  that  city. 
A  proposition  has  also  been  made  to  the 
Board  of  Trade  of  Taylor  by  L.  E.  Walker, 
Quanah,  promoter  of  the  Quanah,  Rockport  & 
Gulf  R.  R..  with  reference  to  the  building  of 
the  road  through  Taylor.  It  is  proposed  to 
build  a  railroad  from  Quanah  to  Rockport,  a 
distance  of  .500  miles. 

The  citizens  of  Belton.  Tex.,  have  raised  a 
bonus  of  $90,000  to  aid  in  the  construction  of 
the  Quanah,  Dublin  Seymour  &  Rockport  R.  R. 
The  Stone  &  Webster  Engineering  Corpo- 
ration of  Boston,  Mass.,  now  building  an  in- 
terurban railway  between  Galveston  and 
Houston,  has  made  a  preliminary  survey  for 
a  proposed  electric  railway  to  run  north  and 
south  through  the  most  populous  part  of 
Texas,  to  connect  Dallas  and  Houston.  The 
line  will  be  about  2(>-5  miles  long.  It  is  be- 
lieved that  active  construction  of  this  new  line 
%yill  be  started  soon  after  completion  of  the 
line  between  Galveston  and  Houston.  The 
new  railway  will  connect  with  the  latter  line 
and  with  that  of  the  North  Texas  Traction 
Co..  operating  between  Dallas  and  Fort 
Worth.  The  engineering  offices  of  Stone  & 
Webster  in  Texas  are  in  the  1st  National 
Rank  Bldg.,  Houston.  Tex. 

The  St.  Louis  &  San  Francisco  is  said  to 
have  selected  the  route  for  its  line  to  San 
Antonio.  According  to  a  map  it  runs  from 
Brady  due  south  to  Comfort  via  Katemcy. 
Mason.  Loyal  Valley  and  Fredericksburg, 
making  connection  with  the  San  .'\ntonio  and 
.\ransas  Pass  at  Comfort. 

The  Pecos  Valley  Southern  R.  R.,  W.  L. 
Carwile,  President,  has  secured  the  rails  and 
ties  for  the  immediate  extension  of  its  line 
south  from  Saragosa  to  a  point  beyond  Bal- 
morhea.  From  the  latter  town  the  road  will 
be  extended  live  miles  to  a  point  at  the  foot 
of  the  Davis  Mountains.  The  charter  of  the 
Pecos  Valley  Southern  R.  R.  calls  for  a  ter- 
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minus  at  either  Marfa  or  Alpine,  and  it  is 
understood  that  a  survey  has  been  made  to 
cross  the  Davis  Mountains,  and  one  or  the 
other  of  the  two  Southern  Pacific  points  will 
be  made  the  terminal  point  of  that  end  of  the 
line. 

The  Union  Terminal  Ry.  Co.  of  Rockport, 
Tex.,  has  been  chartered  and  proposes  a  line 
to  run  from  Rockport  to  Aransas,  thence  to 
Navy  City  and  Port  San  Antonio,  over  Shell 
Banks  and  Harbor  Island,  a  total  distance  of 
about  2-1  miles,  including  the  branches.  The 
capital  stock  is  fixed  at  $-2-J,00(i.  The  officers 
of  the  company  are  ;  Charles  T.  Hoff,  presi- 
dent; VV.  D.  Newburry,  secretary;  Thomas 
E.  Mathis,  treasurer,  all  of  Rockport ;  W.  H. 
Verner,  Aransas,  first  vice  president,  and  S.  B. 
Rorenson  second  vice  president.  The  direct- 
ors are:  Dr.  A.  Bailey,  Rockport;  C.  A. 
Clef  inger,  Rockport ;  Q.  C.  McLeod,  Aransas, 
and  C.  L.  Grubbs,  Aransas  Pass. 

The  Santa  Fe  system  proposes  spending 
$7,000  in  the  near  future  for  additional  track- 
age at  Wadsworth,  Tex. 

A  steel  tank  and  crane  will  be  erected  by 
the  Santa  Fe  system  at  Alvin,  Tex.,  at  an 
estimated  cost  of  $5,500. 

The  Santa  Fe  system  proposes  to  build_ ade- 
quate track  facilities  at  the  Beaumont,  Tex., 
wharf  in  the  near  future.  The  work  will  cost 
upward  of  $12,000. 

The  Santa  Fe  system  proposes  to  spend 
$8,000  for  track  improvement  in  Fort  Worth, 
Tex.  The  work  consists  principally  of  cross- 
over construction. 

The  sum  of  $2,800  has  been  appropriated  by 
the  Santa  Fe  system  for  rearrangement  of 
its  tracks  in  McGregor,  Tex. 

The  Railroad  Committee  of  Sonora,  Sutton 
County,  has  accepted  a  proposition  of  the  Kan- 
sas City,  Mexico  &  Orient  Ry.  to  build  a  line 
to  that  city.  The  citv  will  give  a  bonus  of 
$50,000,  200  acres  of  land  and  terminal  facili- 
ties. 

The  Texas  City  Terminal  Ry.,  Texas  City, 
Tex.,  is  reported  to  be  planning  to  build  five 
additional  miles  of  switch  tracks  at  Texas 
City. 

Smith  Bros.,  Crockett,  Tex.,  have  the  con- 
tract for  constructing  an  extension  of  the 
Beaumont  &  Great  Northern  R.  R.,  from 
Trinity  northwest  to  Weldon,  a  distance  of 
■JO  miles.  Among  the  subcontractors  on  the 
work  are,  J.  S.  Moore,  Trinity,  Tex.;  J.  E. 
Harding,  Trinity,  Tex. ;  Richard  Rooh,  Trini- 
ty, Tex.;  Day  &  Avery,  Trinity,  Tex.,  and 
L.  E.  Loch,  Trinity.  No  more  of  the  work 
is  to  be  sublet. 

Utah. 
Good  progress  has  been  made .  in  grading 
for  the  Bingham-Garfield  R.  R.  from  Garfield 
to  Utah  Copper  properties  in  Bingham.  The 
grading  will  be  completed,  in  so  far  as  the 
open  air  work  is  concerned,  not  later  than 
Nov.  15.  This  will  give  the  contractors  an 
opportunity  to  confine  their  work  to  driving 
tunnels  and  doing  other  work  with  which 
winter  weather  conditions  will  not  interfere. 
The  Utah  Construction  Co.,  Ogden,  Utah,  is 
the  general  contractor  for  this  railroad. 

It  now  looks  as  though  the  Denver  &  Rio 
Grande  R.  R.  would  start  early  next  spring 
on  the  connection  of  its  line  between  Nephi 
and  Santaquin.  The  line  has  been  surveyed 
and  it  has  been  found  that  no  heavy  grade 
will  be  needed  and  the  line  can  be  constructed 
within  60  days.  It  would  traverse  a  good  val- 
ley, and  at  Nephi  would  tap  one  of  the  best 
towns  in  that  portion  of  the  state.  The 
route  is  surveyed  to  leave  the  Tintic  branch 
between  Payson  and  Santaquin  and  thence  in 
a  direct  line  through  the  settlements  to  Nephi, 
striking  that  city  a  mile  east  of  the  present 
station,  connecting  with  the  Sanpete  Valley 
road  as  it  runs  through  the  street  of  the  city. 
The  Oregon  Short  Line  R.  R.  has  made 
surveys  for  construction  of  second  track  be- 
tween Ogden  and  Farmington  Utah,  and  bas 
had  under  contemplation  the  early  construc- 
tion of  same.  It  is  not  likely,  however,  that 
construction  will  be  undertaken  for  at  least 
another  year. 

Virginia. 
The   Rinehart   &   Dennis   Co.,   Evans  Bldg.. 
Washingtpn.    D.    C,   is    now     organizing     its 


forces  for  work  on  its  contract  on  the  Nor- 
folk &  Western  Ry.,  noted  in  our  last  issue. 
This  contract  is  for  Sec.  0  of  the  extension  of 
the  Indian  Creek  Branch  and  includes  300,000 
cu.  yds.  of  unclassified  excavation  and  8,000 
cu.'  yds.  of  concrete  masonry.  Two  shovels 
and  other  plant  in  proportion  and  concrete 
outfit  will  be  used  on  the  work,  wdiich  will 
cover  about  15  months. 

P.  J.  Millett,  Paris,  Ky.,  has  been  awarded 
a  contract  for  work  on  the  Cedar  Bluff  ex- 
tension (Jaeger  branch)  of  the  Norfolk  & 
Western  Ry.  This  contract  includes  300,000 
cu.  yds.  of  excavation,  2,500  cu.  yds.  of  con- 
crete masonry  and  1,500  cu.  yds.  of  stone 
masonry.  The  masonry  work  may  be  sub-let. 
The  award  of  the  above  contract  was  noted 
in  our  last  issue. 

The  Washington,  Alexandria  &  Mount  Ver- 
non and  the  Washington,  Arlington  &  Falls 
Church  electric  railways  have  been  merged 
into  the  Washington-Virginia  Ry.  Co.,  which 
has  charters  for  the  construction  of  additional 
lines  in  Virginia.  It  is  generally  believed  that 
negotiations  will  be  continued  with  the  Gould 
line,  which  now  extends  to  Ashland,  Va.,  and 
that  connections  with  that  line  will  be  accom- 
plished within  the  next  year. 

David  W.  Flickwir,  Roanoke,  Va.,  is  driving 
a  4,700  ft.  tunnel  for  the  Norfolk  &  Western 
Ry.  The  work  is  in  connection  with  the  ex- 
tension of  the  Drv  Fort  Branch  to  connect 
with  the  Clinch  Vaile\-  District  at  Cedar  Bluff. 

Washington. 

The  Northwest  Engineering  &  Construction 
Co.,  of  Spokane,  Wash.,  has  been  incorporated 
with  a  capital  stock  of  $50,000,  the  incorpora- 
tors being  E.  B.  Miller,  D.  Headington  and 
M.  F.   Setters. 

The  Spokane  &  Inland  Empire  R.  R.  Co., 
of  Spokane,  has  applied  to  the  City  Council 
of  Spokane  for  a  franchise  to  lay  tracks  and 
operate  cars  on  Sinto  Ave.,  beginning  at 
Washington  and  running  west  to  Adams,  then 
north  to  Cleveland  Ave.,  there  connecting 
with  tracks  already  laid.  Another  application 
was  made  for  a  franchise,  the  route  to  be  as 
follows:  Beginning  on  Cleveland  Ave.  and 
Elm  St.  the  tracks  to  run  west  on'  Cleveland 
to  Belt,  north  to  Alta  Ave.,  west  to  Latah 
(also  known  as  Nettleton),  north  to  Dalton, 
west  to  Seneca  (also  known  as  Cochran),  to 
Courtland  Ave.,  connecting  wMth  the  present 
right  of  wav. 

The  Seattle-Tacoma  Short  Line  R.  R.  (Zo.. 
of  Seattle,  which  projects  an  interurban  line 
between  the  two  cities  named,  is  stated  to 
have  let  the  contract  for  eight  miles  of  road 
from  Youngstown  to  Lake  Burien  to  Homer 
Crosby. 

The  Willapa  Harbor  &  Coast  Ry.  Co.,  re- 
cently incorporated  with  a  capital  stock  of 
$10,000,000,  proposes  the  construction  of  a  rail- 
road over  the  following  route:  Beginning  at 
Portland,  running  thence  in  a  northerly  di- 
rection by  such  route  and  upon  a  water  grade 
as  may  be  selected,  crossing  the  Columbia  and 
Willapa  Rivers  to  the  new  townsitc  of  Willa- 
pacific,  thence  running  down  the  right  bank  of 
the  Willapa  and  up  the  left  bank  of  North 
River  to  Brooklyn  and  from  there  to  Tacoma. 
The  directors  of  the  company  are  John  L. 
Myers,  J.  W.  Kleeb  and  Fred  H.  Brown,  all 
of'  South   Bend,   Wash. 

The  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
now  has  permanent  surveys  under  way  for  its 
line  on  the  west  bank  of  the  Columia  River, 
extending  southward  from  the  Beverly  cross- 
ing of  that  stream.  The  line  from  the  Bev- 
erly bridge  across  the  Columbia  River  to 
Richland  will  be  52  miles  in  length.  Practi- 
cally all  the  right  of  way  for  the  extension 
has' been  obtained.  The  work  will  be  done  by 
Contractor  H.  C.  Henry,  who  built  the  St, 
Paul's  coast  extension  from  St.  Joe,  Idaho, 
to  Seattle.  Henry's  contract  will  aggregate 
■    more   than  $1,500,000. 

West  'Virginia. 

The  Baltimore  &  Ohio  R.  R.  Co.  has 
awarded  the  contract  for  the  7,000.000  bricks 
required  for  the  new  Kingwood  tunnel.  The 
contract  went  to  the  Thornton  Fire  Brick  Co.. 
whose  offices  are  in  Grafton  and  whose  works 


are    in    Thornti.n,    W.    Va.     The   cost   of   the 
bricks  will  be  about  $75,00(1. 

The  Cherry  River  Boom  &  Lumber  Co..  of 
Richwood,  W.  Va.,  has  commenced  construc- 
tion on  a  branch  railroad  which  will  connect 
its  plant  at  Richwood  with  the  mines  at  i^ax- 
ter.  The  road  will  be  six  miles  long  and  will 
be  used  to  transport  fuel  from  the  mines  to 
the  plant  at  Richwood. 

Construction  work  has  been  started  at  Val- 
ley Falls  on  the  double  tracking  of  the  Wheel- 
ing division  of  the  Baltimore  &  Ohio  R.  R. 
between  Fairmont  and  Grafton.  The  distance 
is  seven  miles  and  the  work  will  be  mostly 
side  cutting,  containing  very  little  rock. 

Carpenter  &  Boxley,  40.5  Watt,  Rettew  & 
Clay  Bldg.,  Roanoke,  Va.,  as  noted  in  our  last 
issue,  have  been  awarded  the  contract  for  two 
miles  of  work  on  the  North  Fork  Branch  of 
the  Norfolk  &  Western  Ry.,  near  Gary,  W. 
Va.  The  work  consists  of  about  100,(KH)  cu. 
yds.  of  excavation  and  2.50(1  cu.  yds.  of  ma- 
sonry.    Part  of  this  work  might  be  sublet. 

Carpenter  &  Boxley,  Roanoke.  Va.,  on  Oct. 
17.  were  awarded  the  contract  for  the  change 
of  line  between  Cirtsville  and  Harper  Hill, 
W.  Va.,  for  the  Virginian  Ry.  The  work  con- 
sists of  about  250.(XlO  yds.  of  excavation  and 
5.000  yds.  of  masonry.  This  piece  of  work 
covers  about  two  miles. 

The  Butler  Construction  Co.  of  Clarksburg, 
W.  Va.,  has  been  incorporated  with  a  capital 
stock  of  $10,000  and  will  engage  in  general 
contracting.  The  incorporators  are :  Osman 
E.  Swartz,  E.  B.  Templeman,  R.  Fallow, 
Charles  B.  Alexander  and  Jos.  E.  Stealey,  all 
of   Clarksburg,  W.   Va. 

The  Greenbrier,  Cheat  &  Elk  River  R.  R., 
the  incorporation  of  which  was  mentioned  in 
our  Oct.  12  issue,  proposes  the  construction 
of  a  line  75  miles  long  from  Bemis,  W.  Va., 
to  Webster  Springs,  W.  Va.,  via  the  Cheat  and 
Elk  Rivers.  Connections  will  be  made  with 
the  Chesapeake  &  Ohio  Ry.,  the  Western 
Maryland  Ry.  and  the  Baltimore  &  Ohio.  The 
country  through  which  the  road  will  pass  is 
rough,  and  there  will  be  one  tunnel  800  ft. 
long.  S.  E.  Slaymaker  of  New  York  is  Presi- 
dent. 

Wisconsin. 

The  stockholders  of  the  Milwaukee-West- 
ern Electric  R.  R.  Co.,  Majestic  Bldg.,  Mil- 
waukee. Wis.,  have  passed  a  resolution  pro- 
viding for  the  raising  of  a  mortgage  of  $5,- 
000,000  and  the  issuance  of  $2,500,000  of  the 
amount  at  once,  so  that  the  construction  work 
on  the  line  can  be  begun  early  in  the  sprinj. 
The  board  of  directors  was  empowered  to 
proceed  immediately  with  the  building  of  the 
first  division  of  the  proposed  line.  This  will 
be  from  Milwaukee  to  Fox  Lake,  with  branch 
lines  to  'Waukesha  from  Sussex  and  to  Ran- 
dolph from  Fox  Lake.  The  second  division 
from  Fox  Lake  and  Randolph  to  Markesan 
and  Green  Lake  will  be  built  the  followin.s 
vcar. 

The  plans  for  track  elevation  work  on  the 
south  side  at  Milwaukee  are  to  be  presented 
shortly  to  the  State  Railroad  Commission  for 
approval.  Officers  of  the  Milwaukee  and  the 
Northwestern  roads  and  the  city  have  agreed 
on  the  plan  for  the  work,  with  the  exception 
of  a  few  minor  details. 

The  U.  S.  Government  Indian  Bureau, 
Washington,  D.  C,  is  said  to  be  considering 
building  several  miles  of  railroad  on  the  Men- 
ominee reservation  to  handle  timber  destroyed 
by  the  forest  fires  last  summer.  The  niill  al 
Neopit  is  now  so  far  away  from  the  timber 
that  in  order  to  handle  it  some  arrangement 
will  have  to  be  made. 

The  directors  of  the  Grant  Ry.  Co.  met 
recently  at  Bloomington,  Wis.,  and  decided  U< 
at  once  make  a  survev  of  the  proposed  routi' 
preliminary  to  preparing  estimates  upon  which 
contractors  could  hid  for  the  job. 

The  Superior  &  Southeastern  Ry..  J.  E.  Glo- 
ver, President.  New  Richmond,  Wis.,  has 
awarded  a  contract  to  Balch  &  Co.,  Minneap- 
olis, Minn.,  for  constructing  a  5  mile  extension 
of  the  main  line.  The  line  now  extends  Id 
miles  from  Grandview,  where  the  Willow- 
River  Lumber  Co.  is  carrying  on  its  loggm.tf 
operations,  with  several  miles  of  branch  liiic.s 

The  Wisconsin   Southern   R.   R.   Co..  which 
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was  recently  incorporated  witli  a  capital  stocl< 
of  $200,000.  proposes  to  build  a  road  from 
Woodman,  a  junction  of  the  St.  Paul  and 
Northwestern  lines,  23  miles  to  the  village  of 
Bloomington.  in  Grant  county.  The  promo- 
ter of  this  line  is  W.  H.  H.  Cash  of  New  Lis- 
bon, Wis. 

Wyoming. 

Track  laying  has  been  started  on  the  elec- 
tric railway  system  at  Sheridan,  Wyo.,  and 
it  is  expected  that  the  first  section  will  be  com- 
pleted ne.Kt  month. 

Canada. 

Mackenzie  &  Mann,  'ioronto,  Ont.,  owners 
of  the  Canadian  Northern  system,  have  ac- 
quired the  charter  for  a  railway  from  Prince 
Albert,  Sask.,  to  Nelson.  This  charter  was 
granted  at  the  last  session  of  the  Canadian 
Government. 

The  Portland  Canal  Short  Line  Ry.  Co.,  a 
Mackenzie-Mann  project,  is  to  apply  to  legis- 
lative assembly  of  British  Columbia  at  its  next 
meeting  for  amendments  to  its  charter.  The 
legislation  now  souglit  is  to  authorize  the  com- 
pany to  extend  its  line  from  the  terminus  at 
present  provided  for  (some  16  miles  out  of 
Stewart,  B.  C),  in  a  general  easterly  direc- 
tion to  the  eastern  boundary  of  the  province 
at  or  near  where  the  Peace  River  intersects 
the  boundary,  from  which  point  it  would 
naturally  be  extended  under  an  Alberta  char- 
ter to  connect  with  the  existing  Canadian 
Northern  services  at  Edmonton.  A  dominion 
charter  will  also  be  sought  for  this  new  road. 

Vancouver  parties  are  to  apply  for  a  char- 
ter for  a  company  which  proposes  the  con- 
struction of  a  scenic  railway  from  North  Van- 
couver to  the  top  of  Grouse  Mountain.  Three 
routes  have  been  laid  out  and  the  cost  of  the 
road  is  estimated  at  $200,000  to  $250,000.  W. 
A.  Macdonald  of  Cowan,  Macdonald  &  Parkes, 
attorneys,  Vancouver,  B.  C,  represented  the 
applicants  for  the  charter. 

The  Lachine  &  Jacaues  Cartier  Ry.  Co., 
which,  at  a  recent  session  of  Parliament  se- 
cured a  charter  for  the  construction  of  a  line 
between  Lachine.  Que.,  and  the  eastern  sec- 
tion of  Montreal,  has  applied  to  the  Public 
Utilities  Commission  for  permission  to  lay 
tracks  along  Iberville  St.,  Montreal,  as  well  as 
to  cross  the  present  lines  of  the  yi.  S.  R. 

At  the  coming  session  of  the  Canadian 
Parliament  the  following  railway  companies 
will  apply  for  an  extension  of  their  charters: 
The  Walkerton  &  Lucknow  Ry.  Co.,  the 
Guel"h  &  Goderich  Rv.  Co.  and  the  Ottawa 
Northern   &  Western   Rv.   Co. 

The  Manitoba  &  Northwestern  Rv.  Co.  will 
apply  to  the  Canadian  Parliament  for  an  ex- 
tension of  time  for  the  construction  of  the 
followin.a:  lines :  From  Yorkton  to  Prince 
Albert ;  from  Russell  to  the  northern  or  west- 
ern boundary  of  Manitoba :  from  a  point  be- 
tween Portage  la  Prairie  and  Arden  to  the 
northern  or  western  boundary  of  Manitoba : 
from  between  Westbourne  and  Beautiful 
Plains  to  Lake  Dauphin  or  Duck  Moimtains : 
from  between  Theodore  and  Isingcr  to  town- 
ship 32.  range  18  or  19 ;  from  Brcdenbury  to 
Kamsack. 

The  Canadian  Pacific  Ry.,  according  to  a 
statement  of  William  Whyte.  Vice  President, 
will  probably  not  take  up  the  building  of  the 
proposed  Sedgewick-Stratbcona  cutoff  on  the 
Winnipeg   line,  wdiich   now   joins  the  Calgary 


and  Edmonton  at  VVetaskiwin  until  next 
year.  This  is  one  of  the  important  branches 
to  be  constructed  owing  to  its  reducing  the 
distance  from  Winnipeg  to  Strathcona  on  the 
C.  P.  R.  to  within  twelve  miles  of  the  new 
connection  of  the  Grand  Trunk  Pacilic. 

The  Canadian  Pacific  Ry.  is  to  apply  at  the 
next  session  of  the  Canadian  Parliament  for 
an  extension  of  time  for  the  construction  of 
the  following  railwa"s :  From  Lanigan  to 
Prince  Albert.  From  Wilkie  northerly  and 
westerly  to  the  Laconibe  branch.  From  Out- 
look to  the  Lacombe  branch.  From  Estevan 
to  Forward  on  the  Weyburn  branch.  From  a 
point  in  townships  ti,  7,  8  or  0  westerly  to 
Lethbridgc.  From  Tculon  to  Marsh  Point. 
Authority  will  also  be  asked  by  the  Canadian 
Pacific  to  make  the  terminus  of  its  Lauder 
branch  at  Weyburn  and  to  increase  its  bond- 
ing power  in  respect  to  its  Toronto-Sudbury 
branch. 

The  Kootenay  &  Arrowhead  Ry.  Co.  is  to 
apply  to  Parliament  for  an  extension  of  time 
for  the  construction  of  a  line  from  Gerrard 
and  Arrowhead  and  by  way  of  Vancouver  and 
Lulu  Island  Ry.  for  its  branch  lines. 

The  South  Ontario  Pacific  Ry.  Co.  will  ask 
for  authority  from  the  Canadian  Parliament 
to  construct  a  line  from  Guelph  Junction  to 
Haiuilton. 

The  Campbelhon,  Lake  Ontario  &  Western 
Ry.  will  ask  Parliament  for  authority  to  con- 
struct a  line  from  a  point  on  the  line  operated 
by  the  C.  P.  R.  between  Smith's  Falls  and 
Sharbot  Lake  to  Cobourg. 

The  Monach  Ry.  Co.,  which  projects  a  line 
to  connect  Toronto  with  Barrie,  Collingwood 
and  other  towns,  is  seeking  an  entrance  to 
Toronto  by  way  of  St.  Claire  Aye.  Wm.  H. 
Price,  Toronto,  is  attorney  for  the  company. 
The  Georgian  Bay  &  Seaboard  Ry.  Co.  is  to 
ask  authority  from  Parliament  to  connect  with 
the  Ontario  &  Quebec  Ry.  at  a  point  between 
Burketon  Junction  and  Havelock. 

Good  headway  is  being  made  by  the  Cana- 
dian Government  in  determining  the  final  route 
of  the  proposed  Hudson  Bay  Ry.  from  The 
Pas  to  Hudson  Bay.  Survey  party  No.  1,  in 
charge  of  Engineer  W.  J.  Clifford,  has  re- 
turned from  its  work  on  that  section  of  the 
line  known  as  the  first  section,  located  be- 
tween The  Pas  and  Landing  Lake,  a  distance 
of  about  200  miles.  The  two  other  survey 
parties  in  the  field,  in  charge  of  Engineers 
F.  P.  Motfat  and  J.  P.  Gordon,  are  rushing 
tlie  work  in  their  respective  sections  as  fast 
as  possible  and  before  another  year  has  passed 
the  government  hopes  to  be  in  possession  of 
enough  detailed  information  to  allow  the  com- 
mencement of  construction  on  the  railroad. 

The  Algoma  Central-Hudson  Bay  Ry.  Co. 
has  offered  for  sale  in  Paris,  France,  stock  to 
the  value  of  $750,000.  This  company  has  head 
offices  in  Sault  Ste.  Marie,  Ont.,  and  a  capital 
of  $10,000,000,  $500,000  of  ordinary  and 
$500,000  of  preference  shares,  besides  which 
an  issue  of  $6,750,000  in  debentures  is  author- 
ized. 

Assurances  have  been  given  that  at  the 
forthcoming  session  of  Parliament  an  appro- 
priation will  be  made  for  the  commencement 
of  the  construction  work  on  a  new  Welland 
Canal.  The  original  idea  was  to  enlarge  the 
present  canal  from  Port  Colboune  10  miles 
and  then  construct  a  cutoff.  Surveys,  how- 
ever, are  said  to  have  disclosed  a  dangerous 
bed  of  quicksand  on  the  route  of  the  cutoff. 


and  an  entirely  new  canal  is  now  proposed. 
It  would  start  about  6  miles  west  of  Port 
Colbornc  and  have  its  outlet  at  the  mouth  of 
the  Jordan  River,  a  distance  of  22  miles. 

The  Canadian  Pacific  Ry.  will  apply  at  the 
coming  session  of  the  Canadian  Parliament 
for  parliamentary  sanction  for  the  construc- 
tion of  several  branch  lines  in  the  west,  in- 
cluding the  following ;  From  Boisscvain, 
Man.,  to  Lauder,  Man. :  from  Lanigan,  Sask., 
to  Prince  Albert,  Sask.;  from  Outlook  to  a 
junction  with  the  Lacombe  branch  of  the 
Calgary  &  Edmonton  Ry. :  from  Estevan, 
^lan.,  to  Forward,  on  the  Weyburn  branch. 

The  Canadian  Northern  Ry.  is  going  ahead 
with  its  plans  for  its  line  from  Toronto  to 
Hamilton  and  it  is  probable  that  construction 
work  may  be  started  next  year.  Several  route 
maps  have  been  placed  before  the  Board  of 
Railroad  Commissioners,  the  latest  map  being 
for  a  number  of  level  crossings  in  the  city 
limits  of  Toronto  on  the  right  of  way  Mack- 
enzie &  Mann  have  long  held  in  the  north  end 
of  the  city,  commencing  at  the  head  of  Aven- 
ue road  and  proceeding  in  a  generally  west- 
erly direction  to  Lambton  and  then  southerly 
to  the  Grand  Trunk  lines  across  country. 

The  Grand  Trunk  Pacific  Ry.  is  reported  to 
be  making  arrangements  to  purchase  the 
Brandon,  Saskatchewan  &  Hudson  Bay  R.  R. 
for  use  as  a  feeder  for  its  main  line. 

The  members  of  the  Transcontinental  Ry. 
Commission  and  C.  M.  Hays,  President  of  the 
Grand  Trunk  Pacific  Ry.,  recently  spent  some 
time  in  Quebec  looking  over  the  proposed  site 
of  the  Transcontinental  terminals  and  the 
available  localities  for  the  erection  of  work 
shops  for  wharf  extensions. 

Mexico. 

George  Webb  is  now  working  nearly  500 
men  and  teams  grading  the  Kansas  City,  Mex- 
ico &  Orient  58  kilometers  west  of  Bocoyna. 
A  corps  of  engineers  of  the  National  Rail- 
ways of  Mexico  has  arrived  at  Tampico  for 
location  work  on  the  long  talked  of  line  from 
that  place  to  Mexico  City.  It  is  announced 
on  good  authority  that  construction  of  this 
road  will  be  started  as  soon  as  the  locating 
work  can  be  done  and  formal  approval 
given  it  by  the  government.  This  line  was 
started  a  few  years  ago  by  the  Mexican  Cen- 
tral Railroad  and  about  25  miles  of  track 
laid,  but  when  that  road  passed  into  the  hands 
of  the  National  Railways  of  Mexico  work  was 
suspended.  It  is  considered  probable  that  the 
old  survey  will  be  adopted  for  the  new  line, 
as  it  was  apprqved  by  the  Mexican  Central 
after  many  different  lines  had  been  run,  all 
with  the  view-  of  locating  as  short  a  route  as 
possible  and  at  the  same  time  obtaining  a" 
feasible  and  low  grade  over  the  mountains.  In 
order  to  reach  the  City  of  Mexico  the  road 
will  have  to  mount  from  sea  level  to  an  alti- 
tude of  more  than  7,000  ft,,  within  a  dis- 
tance of  about  30  miles.  This  proposed  line 
between  Tampico. and  the  City  of  Mexico  is 
to  be  a  link  in  the  new  through  route  from 
Brownsville,  Tex.,  on  the  Rio  Grande  border. 
It  is  said  that  it  has  not  yet  been  fully  de- 
termined whether  the  proposed  line  between 
Brownsville  and  Tampico  will  be  built  by  the 
Frisco  or  the  National  Railways  of  Mexico. 
The  matter  is  to  be  considered  at  a  confer- 
ence in  the  City  of  Mexico  between  officials 
of  the  Frisco  and  the  National  Railways  of 
Mexico. 


DRAINAGE.  IRRIGATION,  LEVEES  AND  CANALS 


Arkansas. 

.\  drainage  district  has  been  organized  in 
Lincoln  County.  .Arkansas,  which  contem- 
iil;ttes  the  reclamation  of  4,000  acres  of  fertib- 
land  just  south  of  Jefferson  County.  Engi- 
mers  of  Pine  Bluff',  .\rk.,  will  have  charge 
■  i  the  work. 

California. 

-\   special   election   is   to  be   held   Nov.    18  at 
Sacramento   to  vote    funds   to   raise   the   north 


levee  to  a  height  to  corrcspnud  with  the  rest 
of  the  levees  of  the  city. 

Colorado. 

Tbe  Mammoth  Irrigation  District.  Charles 
P).  Flvnn.  Secretarv.  Hartman.  Colo.,  will  on 
Oct.  20  receive  bids  for  the  purchase  of  $3.- 
206,000  of  bonds  of  the  district. 

.Xdvices  from  Crawford  state  that  Fred 
Hotchkiss.  C.  E..  has  completed  surveys  for 
a   proposed   reservoir  site   on   the    Sniith   Fork. 


This  re>er\(.ir  will  bold  over  11.000  acre?  feet 
of  water  and  will  furnish  water  for  the 
Smith  Fork  country.  The  Clipper  Ditch  Co.. 
who  has  been  having  this  survey  made,  will 
bold  a  mectiii.sr  in  the  near  future  to  deter- 
mine on  the  advisability  of  building  thi.-  res- 
ervoir. 

P.  J.  Jones,  of  Greeley,  has  filed  a  map  and 
statements  of  Farmers"  reservoir  No.  5  with 
the  county  recorder.  The  proposed  reservoir 
will   b.ave   .i   dam    IV2   miles,  and  80   ft.  high. 
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and  is  to  cost  $1 25,000.  The  water  supply 
will  be  through  the  tunnel  and  ditches  of  the 
.Greeley  Poudre  system,  and  the  reservoir 
will  have  a  capacity  of  3,500,000,000  ft.  The 
land  to  be  irrigated  lies  north  and  east  of 
Greeley. 

Idaho. 

•J-Bids  will  be  received  until  '■'  a.  ni.,  Dec.  1. 
by  Jesse  E.  Wilson,  acting  secretary.  Depart- 
ment of  Interior,  U.  S.  Reclamation  Service. 
Washington,  D.  C,  for  furnishing  234  lateral 
head  gates  for  the  Boise  project,  Idaho.  In- 
formation can  be  obtained  from  U.  S.  Recla- 
mation Service  at  Washington,  D.  C,  or 
Boise.  Idaho. 

Indiana. 
Harry  N.  Pharr,  C.  E.,  Memphis,  Tenn.. 
has  started  surveys  for  the  Patoka-Wabash 
levee,  which  is  to  extend  from  a  point  near 
Dongola,  north  of  Oakland  City,  to  New  Har- 
mony, Ind.  The  length  will  be  in  the  neigh- 
borhood of  80  miles,  and  the  levee  will  pro- 
tect about  125,000  acres  of  fine  bottom  land. 
The  cost  of  building  has  been  estimated  at 
$2  per  acre,  or  in  the  neighborhood  of  $250,- 
000  for  the  entire  levee.  The  plans  provide 
for  a  dike  on  both  sides  of  the  Patoka  river 
from  Dongola  to  the  point  where  it  empties 
into  the  Wabash  near  East  Mt.  Carmel,  thence 
down  the  Wabash  to  New  Harmony.  The 
levee  was  petitioned  for  by  V.  P.  Bozeman  of 
Poseyville,  and  other  land  owners  in  Posey 
and  Gibson  counties.  .  The  levee  commission- 
ers are  Andrew  G.  Wheeler  and  Gerhard 
Sollman  of  Gibson  county,  James  Hardison, 
Pike  county,  and  Robert  W.  Higlmian,  Posey 
county.  Embree  &  Embree.  of  Princeton,  Ind., 
are  the  attorneys. 

Iowa. 
^Bids  will  be  opened  Oct.  28  at  Burlington, 
la.,  for  some  additional  ditch  work  to  be 
done  in  Des  Moines  County  Drainage  District 
No.  1.  The  work  includes  about  7,800  cu. 
yds.  of  excavation  in  the  "Yorkanut"  drain, 
about  266,600  cu.  yds.  in.  Yellow  Springs  and 
Rockv  Hollow  drains,  and  approximately  6,- 
300  cu.  yds.  in  three  other  short  drains.  The 
system  was  designed  bv  the  Harman  Engi- 
neering Co.,  Peoria.  111.,  and  that  company 
will  supervise  the  construction  of  tlie  work. 
M.  J.  Kelly,  according  to  advices  from 
Dubuque,  has  begun  work  on  his  contract  for 
building  the  levee  along  the  Missouri  River, 
in  Lewis  township.  His  bid  was  12  cts.  per 
square  yard  for  approximately  8.500  yds.  in 
section  1,  17  cts.  per  yard  for  17.000  yds.  in 
section  2,  and  15  cts.  per  vard  for  8,500  yds. 
in  section  3. 

Kansas. 

^Bids  are  asked  until  noon,  Oct.  28,  by 
George  Throckmorton,  county  clerk,  Burling- 
ton. Kan.,  for  the  raising  and  strengthening 
of  Johnson  Levee  No.  1,  Coffey  county,  Kan. 
Work  is  to  be  commenced  by  Nov.  15.  1910, 
and  completed  by  April  15,  1911, 
Louisiana. 

The  taxpayers  of  the  First  Drainage  Dis- 
trict of  the  Eighth  Ward,  Lafayette,  La., 
have  voted  a  5-mill  special  tax  for  20  years 
for  purposes  of  drainage.  Bonds  will  be  is- 
sued and  the  work  begun  immediately. 
Mississippi. 

The  Drainage  Commission  of  Bolivar  coun- 
ty has  awarded  contracts  for  the  construc- 
tion of  52V-!  miles  of  drainage  ditches.  R.  H. 
&  G.  A.  McWilliams,  1G!I  Jackson  blvd.,  Chi- 
cago, 111.,  secured  contracts  involving  587,000 
cu.  yds.  of  excavation,  and  N.  C.  McGinnis  & 
Co.,  Bement.  111.,  received  contracts  involving 
376,(100   cu.   yds. 

Missouri. 

J.  C.  Carroll,  Kansas  Citv,  has  work  well 
under  way  on  his  contract  for  building  the 
Island  Slougli  levee  in  Sugar  Tree  lnwnship. 
Tlie  levee  will  be  about  four  miles  in  length 
and  it  is  estimated  that  60,000  cu.  yds.  of  dirt 
will  be  moved,  and  that  the  work  will  be  com- 
pleted before  the  first  of  next  year. 
New   York. 

^Buffalo     Dredging     Co.,    D.     S 


Bldg.,  Butfalo,  N.  "S'.,  will  receive  bid-^  at  once 
for  the  excavation  and  embankment,  including 
700.000  cu.  yds.,  at  Hinckley,  N.  Y. 

p.  C.  Stephens,  contractor  for  the  Canas- 
eraga  creek  improvement  for  the  State  Water 
Supply  Commission,  has  sublet  a  portion  of 
the  dredging  work  under  his  contract  to  Fore- 
stall &  Downey,  of  Milwaukee,  Wis. 

Ohio. 

S.  Van  Bird,  county  surveyor,  Springfield, 
Ohio,,  has  been  making  estimates  of  the  cost 
of  improving  the  Mad  River  channel  in  Mad 
River   township. 

Oregon. 

^-Kids  will  be  received  until  2  p.  ni.,  Dec. 
15,  bv  Jesse  E.  Wilson,  acting  secretary.  De- 
partment of  the  Interior,  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  the  construc- 
tion of  the  Los  River  diversion  works,  located 
from  6  to  10  miles  southeast  of  Klamath  Falls, 
Ore.  The  work  consists  in  constructing  a 
concrete  diversion  dam,  culverts,  bridge,  etc., 
involving  5.500  cu.  yds.  of  concrete  and  40,000 
eu.  yds.  of  excavation  and  embankment.  Par- 
ticulars can  be  obtained  at  Washington,  D.  C. 
Portland,  Ore.,  or  Klamath  Falls,  Ore. 

The  Rogue  River  Valley  Canal  Co.,  of 
Medford,  Ore.,  successors  to  the  Fish  Lake 
Water  Co.,  has  filed  with  the  Government 
Land  Office,  at  Lakeview,  right  of  way  maps 
for  the  reservoirs  and  canals  in  connection 
with  the  irrigation  project  at  Fish  and  Four- 
Mile  lakes.  The  lands  involved  are  located 
in  the  vicinity  of  Odessa.  The  company  pro- 
poses to  enlarge  the  reservoirs  located  at  Fish 
and  Four-Mile  lakes  in  order  to  meet  increas- 
ed demands  for  water. 

Memphis  and  Vicinity. 

(REGUXAR    OIlKRESl'UNDENCE.) 

C.  D.  Smith,  senior  member  of  the  firm  of 
C.  D.  Smith  &  Co.,  left  on  the  22d  for  New 
York,  where  he  will  bid  in  the  interest  of 
bis  firm  on  another  large  sub-way  contract 
which  is  to  be  let  by  the  City  of  New  York. 
When  it  comes  to  scientific  bidding,  Charlie 
Smith  is  there  with  the  goods  and  it  is  ex- 
pected that  he  will  return  to  Memphis  with 
his  pocket  bulging  with  another  New  York 
city  contract.  Pat  Hannon  is  also  inter- 
ested with  Charlie  in  the  sub-way  construc- 
tion and  the  two  together  make  a  pair 
wdnicb  is  hard  to  beat. 

Pat  McCadden  was  in  town  last  week 
from  his  Old  Town,  Ark.,  works  and  is  en- 
thusiastic over  the  great  work  which  his 
forces  are  doing.  Although  a  little  under 
the  weather  from  chills.  Pat  was  not  daunt- 
ed in  the  least  and  returned  to  his  contract 
on  the  Kate  Adams  last  Monday. 

Dresbach  Brothers  are  making  some  fine 
progress  on  their  Lambertsville,  Ark.,  levee 
job  for  the  United  States  Government.  Both 
the  boys  are  hustlers  and  they  state  they 
will  score  their  usual  success  on  the  work 
in  which  they  are  at  present  engaged. 

Capt.  Clarke  S.  Smith  of  the  United 
States  Army  engineering  corps  is  back  on 
the  job  again  and  is  delighted  with  the  way 
in  which  all  his  contracts  are  progressing. 
Capt.  Smith  is  to  be  in  Vicksburg  on  the 
26th  of  this  month,  where  he  has  to  award 
about  200,000  cubic  yards  of  levee  work  to 
the  low  man.  There  will  be  a  number  of 
Memphis  contractors  who  will  bid  on  the 
latter  work,  and  it  is  supposed  that  the  in- 
terest will  be  very  keen  in  the  letting. 

M.  J.  Roach  left  last  Friday  to  look  over 
the  work  wdiich  Capt.  Smith  will  let  on  the 
26th.  Mike  will,  of  course,  bid  in  the  inter- 
est of  Roach  &  Stansell  and  the  other  con- 
tractors will  have  to  "go  some"  to  beat 
Mike  out  when  he  sets  his  heart  on  a  cer- 
tain piece  of  work,  for  they  say  that  Mike 
is  one  of  the  best  in  the  business  when  it 
comes  to  close   bidding. 

J.  H.  Weatherford,  the  hustling  >  oung 
city  engineer,  is  authority  for  the  statement 
that  work  on  Madison  avenue,  which  is  to 
be  laid  with  concrete  foundation  and  asphalt 
top,  must  begin  not  later  than  the  first  ot 
November.      H.    P.    Streicher    has    the    eon- 


Morgan 
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tract  and  is  making  all  preparation^  to  com- 
ply with  the  wishes  of  the  city  engineer. 

Harry  Pharr,  at  one  time  the  chief  engi- 
neer of  the  St.  Francis  levee  board,  has 
been  appointed  chief  engineer  of  a  large 
levee  district  in  southern  Illinois.  Harry 
states  that  his  district  has  some  very  pretty 
work  to  ofTer  to  contractors  and  he  is  at 
present  busy  preparing  plans  and  specifi- 
cations for  his  work,  which  will  be  let  with- 
in the  very  near  future. 

Owing  to  the  lack  of  labor  in  Memphis 
and  the  fact  that  the  labor  agents  here  are 
just  as  willing  to  supply  the  planters  as 
they  are  the  contractors,  some  of  the  larg- 
est firms  have  determined  to  institute  a  la- 
bor agency  of  their  own.  That  is,  they  will 
send  out  their  own  men  in  search  of  hands, 
and  as  this  plan  has  been  found  to  be  most 
effective,  it  is  expected  that  many  will  send 
their  men  into  the  country  and  induce  the 
farm  hands  to  come  to  the  city  and  engage 
in  the  works  contingent  to  Memphis. 

Jack  Risen  of  the  Illniois  Central  has  re- 
turned to  Memphis  after  a  most  pleasant 
trip  through  the  East.  Jack  says  that  just 
now  he  cannot  tell  when  his  road  will  have 
any  work  to  let,  but  that  the  chances  are 
favorable  for  a  large  amount  to  open  up 
during  the  first  of  the  season. 

O.  E.  Gammill  has  just  been  awarded  a 
contract  for  building  a  levee  and  ditch  in 
Burleson  County,  Te.xas,  and  has  already 
moved  his  outfit  on  the  job.  His  headquar- 
ters are  Bryan,  Tex. 

Texas. 

•|«Bids  are  asked  until  1  p.  m.,  Nov.  19 
(change  of  date  from  Nov.  5)  by  the  commis- 
sioners of  Brazos  County  Improvement  Dis- 
trict No.  1,  W.  W.  Loftin,  Winnipeg,  Allen- 
farm,  Tex.,  for  the  construction  of  about  four 
miles  of  levee  and  the  completion  of  eight 
miles  of  partially  constructed  levee.  This 
work  will  consist  of  200,000  cu.  yds.  of  earth 
embankment,  45  acres  of  sodding,  8  acres  of 
clearing  and  grubbing,  together  with  several 
drain  ditches,  small  bridges  and  culverts. 
Bonds  have  been  issued  to  the  amount  of 
$49,000,  and  the  same  have  been  approved  by 
the  Attorney  General  of  the  state  of  Texas. 
The  successful  bidder  is  to  take  the  said 
bonds  in  payment  for  the  work.  T.  R.  Batte, 
Jr..  806  Stewart  Bldg.,  Houston,  Tex.,  is  the 
engineer.  This  work  was  noted  in  our  Oct.  12 
issue. 

The  commissioners  of  Wharton  county, 
Wharton,  Tex.,  have  ordered  an  election, 
November  10,  to  vote  on  issuing  $350,000  of 
bonds  for  installing  a  drainage  system  in  the 
vicinity  of  El  Campo.  Surveys  have  been 
made,  and  as  there  is  much  interest  in  the 
question,  it  is  believed  that  the  bond  issue 
will  be  voted.  It  is  proposed  to  open  up  Tres 
Palacios  Creek  60  ft.  wide,  affording  drainage 
for  125,000  acres. 

The  large  levee  along  the  Brazos  River  in 
Burleson  county,  opposite  Bryan,  is  nearing 
completiori,  and  will,  in  a  short  time,  be  fin- 
ished up.  It  is  27  miles  long  and  protects 
50,000  acres  of  fertile  land.  O.  E.  Gammill, 
builder  of  the  Bryan-College  interurban,  who 
subcontracted  a  part,  of  the  levee  work,  has 
finished  his  contract  and  his  outfit  has  been 
shipped  to  Crowley,  La.,  to  engage  in  irri- 
gation  canal   work. 

The  San  Benito  Land  Co.,  S.  A.  Robertson, 
manager,  San  Benito,  Tex.,  has  purchased 
5,000  acres  of  land  east  of  San  Benito.  Thi 
canals  of  the  San  Benito  Land  &  Water  Co. 
will  be  at  once  extended  at  a  cost  of  $100,- 
000  to  water  this  tract. 

The  commissioners  court  at  Galveston  has 
made  provision  for  the  issuance  of  $70,000 
bonds  to  cover  the  work  to  be  done  in  drain- 
age district  No.  1,  which  is  known  as  the 
Dickinson  district.  These  bonds  take  the 
place  of  the  previous  issue  of  $116,000. 

Wisconsin. 

•J«The  board  of  drainage  commissioners,  ac- 
cording to  advices  from  Marinette,  Wis.,  are 
calling  for  bids  until  Nov.  1,  for  completing 
a  system  of  drainage  ditches.  Ralph  Skid- 
more  is  commissioner. 


J 
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Alabama. 

A  contract  has  been  awarded  by  the  U.  S. 
Engineer  at  Mobile,  Ala.,  to  Sidoine  Krebs 
and  T.  C.  Gatti,  of  Pascagoula,  Miss.,  for  61 
pontoons  to  be  built  for  use  of  the  dredge 
Pascagoula.  The  dimensions  of  the  pontoons 
are  to  be  2o  ft.  4  in.  long,  4  ft.  wide  and 
S   ft.  deep.     The  contract  price  is  $8,.")46. 

The  wharf  committee  of  the  city  council 
of  Mobile,  .'Ma.,  has  definitely  decided  on 
several  river  front  improvements.  They  will 
consist  of  bulkheading  the  length  of  several 
city  blocks,  the  driving  of  4-")-ft.  piling,  and 
the  laying  of  a  new  10-ft.  plank  wharf  over 
the  entire  distance.  The  entire  city  river  front 
is  to  be  filled  to  a  level  with  the  plank  wharf. 

The  building  committee  of  the  Masonic 
home  committee  of  Montgomery,  Ala.,  has 
awarded  the  contract  for  the  erection  of  the 
new  home  to  the  Interstate  Construction  Co. 
of  Mobile,  for  the  sum  of  $-54,449,  and  has 
entered  into  a  contingent  contract  with  the 
same  people  to  complete  the  two  wings  and 
the  administration  building  at  a  total  cost  to 
the  fraternity  of  $105,000. 

Arizona. 

The  sum  of  $40,000  has  hccn  appropriated 
by  the  Santa  _Fe  System  to  be  used  on  the 
Arizona  division,  to  provide  riprapping  be- 
tween mile-posts  -588  and  -"lOl. 

California. 

•i:\s  previously  noted  in  these  columns,  bids 
are  being  asked  until  noon,  Oct.  27.  bv  Brig.- 
Gen.  Chas.  E.  L.  B.  Davis.  U.  S.  agent,  726 
Chronicle  Bldg.,  San  Francisco,  for  dredging 
in  Oakland  Harbor.  The  work  consists  in 
dredging  the  Oakland  Harbor  channel  from 
the  most  westerly  -SO-ft.  line  of  low  water  in 
San  Francisco  Bay  to  the  Webster  St.  bridge. 
Oakland.  The  channel  will  be  dredged  to  a 
depth  of  .30  ft.  and  width  of  300  ft.  over  a 
length  of  24.400  ft.,  involving  a  total  yard- 
aee  of  approximatelv  1.280,200  cubic  yards. 
The  work  is  divided  into  two  sections,  section 
\  and  section  B.  Section  A  extends  from 
.^an  Francisco  Bay  to  the  Western  Pacific 
Railway  nier,  6,000  ft.  in  length.  .\11  exca- 
vation will  be  on  the  north  side  of  existing 
channel.  The  estimated  quantity  of  material 
is  182.000  cu.  yds.  Section  B  extends  from 
the  Western  Pacific  RaiKvav  pier  to  the  Web- 
ster street  bridge,  18,400  ft.  in  length.  The 
material  to  be  taken  out  is  on  the  north  side 
of  the  existing  channel.  The  estimated  quan- 
tity of  material  is  1.107.200  cu.  yds.  The  ma- 
terial to  be  removed  is  believed  to  be  hardpan 
and  soft  material. 

Colorado. 

James  Stewart  &  Co.,  Denver,  Colo.,  has 
been  awarded  the  general  contract  for  the 
construction  of  the  Burns  Theater  at  Colo- 
rado Springs.  The  tailding  will  be  four  sto- 
ries high  and  cover  a  ground  space  of  180x120 
ft.  It  will  be  of  reinforced  concrete,  with 
the  exterior  of  terra  cotta  and  brick,  and 
will  be  fireproof.     It  will  cost  about  $230,000. 

Connecticut. 

The  Breakwater  Co..  of  Philadclohia  and 
'  Ifveland.  O..  has  been  awarded  a  government 
contract  for  constructing  the  extension  to  the 
breakwater  at  Xew  Haven.  Conn.,  at  $1,030,- 
89.").  The  company  has  also  received  the  con- 
tract for  an  extension  to  the  east  breakwater 
at    Cleveland.   O..   at   over   $600,000, 

Delaware. 

.     ^•Bids  will  be  received  until  noon,   Xov.  15, 
I  by  Maj,  R.  R.  Raymond,  U.  S.  Engineer.  Wil- 
mington.   Del  ,   for  (Iredginy   Misnillion  River, 
Del  ■      ' 

District  of  Columbia. 

•J*Bi(ls    will   be    received   until    10:30   a.   m.. 

Xov.   14.  by  Capt.  F.  C.  Boggs,  General  Pur- 

ichasiiig   Officer,   Isthmian    Canal    Commission, 

iWashington.   D.    C..     for      furnishing     under 


Canal  Circular  611,  Electrical  material,  in- 
cluding fittings,  fixtures,  insulating  material, 
liiie  material,  hardware,  tools,  rubber  gloves, 
wire,  electric  and  steel  cable,  etc. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Oct.  31,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  two  con- 
crete handling  outfits. 

Hawaii. 

4*Bids  will  be  received  until  11  a.  m  Xov. 
2,  by  Maj.  E.  Eveleth  Winslow,  U.  S.  En- 
gineer, Honolulu,  T.  H.  for  dredging  in 
Honolulu  Harbor,  T.  II 

Illinois. 

4*Bids  will  be  received  until  2  p.  m.,  Xov. 
11,  by  Commissioners  of  Eldred  Drainage  & 
Levee  District,  Carrollton,  111.,  for  brick 
building  for  pumping  plant.  Harman  Engi- 
neering Co.,   Peoria,  III.,  Engineers. 

•{•Bids  will  be  received  until  3  p.  m.,  Xov. 
23,  by  James  Knox  Taylor,  Supervising  Archi- 
tect Treasury  Department,  Washington,  D.  C, 
for  the  extension,  etc.,  except  elevator,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring  system 
of  the  Unite<l  States  Post  Office  at  'Rock 
Island,  111. 

The  cities  of  Sterling  and  Rock  Falls  passed 
resolutions  favoring  the  establishment  of  pub- 
lic docks  along  Rock  River  front.  Siiuilar 
resolutions  are  to  be  introduced  in  the  coun- 
cils of  all  cities  along  Rock  River  from  Ster- 
ling  to   Jancsville,   Wis, 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
29,  by  Depot  Quartermaster,  Jeffersonville. 
Ind.,  for  furnishing  miscellaneous  quartermas- 
ter's supplies, 

•{•Bids  will  be  received  until  10  a.  m.,  Xov. 
10.  by  the  Depot  Quartermaster.  Jefferson- 
ville, Ind..  for  furnishing  under  Schedule  Xo. 
.567  miscellaneous  supplies. 

Kentucky. 

The  board  of  public  safety  of  Louisville, 
Ky..  has  awarded  a  contract  to  the  James 
Clark,  Jr.,  Co.,  for  an  underground  fire  alafm 
system.     The  contract  is  for  $26,971. 

Louisiana. 

•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
5,  by  R.  R.  Ralston,  Capt.  U.  S.  Engineer. 
•333  St.  Charles  Ave.,  New  Orleans,  La.,  for 
furnishing  about  13,000  tons  of  rock  for  Xew 
Orleans  Harbor. 

4"Bids  will  be  received  until  11  a.  m.,  Nov. 
14,  by  Lieut.  Col.  George  B.  Davis,  Construct- 
ing Quartermaster,  416  Hibernia  Bldg.,  New 
Orleans,  La.,  for  the  construction  of  brick 
wall  furnishing  new  iron  gates,  etc..  at  Chal- 
mette.  La..   X^ational   Cemetery. 

All  bids  received  Sent.  9  by  Lt.  Col.  Lansing 
H.  Beach.  U.  S.  Engineers,  X'^ew  Orleans,  La., 
for  building  lock  and  dam  and  lock  keeper's 
dwelling  on  Bayou  Teche,  La.,  were  rejected, 
and  the  work  will  be  done  by  hired  labor. 
At  the  opening  of  bids  on  Sept.  9,  the  fol- 
lowing bids  were  received:  General  Contract 
Co.,  New  Orleans.  La.,  solid  wall,  $20-5.878, 
reinforced  wall,  $190,110;  Richard  M.  Mur- 
phy,. Xew  Orleans.  La.,  solid  wall,  $224,968, 
reinforced  wall.  $210.3.58.  The  approximate 
quantities  for  this  work  on  which  bids  were 
asked  were  as  follows:  Reinforced  concrete 
incl.  steel  (lock  walls)  (alternative  bid)  580 
cu.  yds. ;  excavation,  40,000  cu.  yds. ;  founda- 
tion piles,  48.260  lin.  ft. ;  guide  piles,  creosofed. 
6,100  lin.  ft.;  sheet  piles,  wooden,  166.2.50  ft. 
B.  M. ;  sheet  piles,  steel  (alternative  bid)  18,- 
475  sq.  ft. ;  back  filling  and  embankment,  7,469 
cu.  yds. ;  concrete,  8.480  cu.  yds. ;  concrete, 
reinforced  incl.  steel  Cwin"  walls)  1.38  cu. 
yds.;  reinforced  concrete  incl.  steel  (abut- 
ment— alternative  bid)  191  cu.  yds.:  valves. 
cylindrical.  X'o.  4 ;  structural  steel,  14.510  lbs. : 
steel    reinforcement    Clock   floor)    60,000   lbs.: 


bolts  and  special  irons.  20,702  lbs. ;  cast  iron, 
41,750  lbs.;  timber  in  permanent  construction, 
1.32,490  ft.  B.  M. :  timber,  crcosotcd,  96.-389 
ft.  B.  M.:  timber  in  gates.  36.254  ft.  B.  M. ; 
timber  shoring,  10.000  ft.  B.  M. ;  riprap  fill- 
ing, 2,614  cu.  yds. ;  bank  protection,  riprap, 
•500  sq-  yds. ;  gage  tile  (4  gages)  76  lin,  ft. ; 
mattress  protection.  2,011  sq.  yds.;  lockkeep- 
er's  dwelling,  complete.  No.  1 ;  tile  drain,  350 
lin.  ft. ;  walks  and  concrete  paving.  90  sq. 
yds.:  capstans.  No.  2;  bank  protection,  con- 
crete  (alternative  bid)   500  sq.  yds. 

Maryland. 

4*Bids  will  be  received  until  11  a.  m..  X'ov. 
12,  by  Bcekman  Winthrop.  .\cting  Secretar>-. 
Xavy  Department.  Washington.  D.  C,  for 
completing  power  plaiu  at  the  United  States 
Xaval  .\cadeiuv.  .Vnnapolis,  Md. 

•J«Bi(ls  will  be  received  until  11  a.  m..  Nov. 
12.  by  Beekman  Winthrop.  .\cting  Secretary, 
United  States  Xavy  Department,  Washington, 
D.  C,  for  constructing  a  wooden  pier  at  the 
V.    S.    Xaval    .\cademy.    .\nnapolis,    Md. 

The  following  bids  were  received  Oct.  18 
at  the  \J.  S.  Engineer's  Office.  Baltimore.  Md.. 
for  excavating  400.000  c".  yds.  in  the  Cut-OfF 
channel  leadina  to  Baltimore,  for  which  an 
.moropriation  of  $75  000  was  made  in  the 
River  and  Harbor  bill  by  the  last  Congress. 
The  >Iarvland  Dredging  &  Contracting  Co. 
bid  15  cts.  per  cu.  vd. :  Coastwise  Dredging 
Co..  16  2-10  cts.:  P,  Sanford  Ros.s.  16  7-10 
cts.:   Sanford  &  Brooks,  16 '4  cts, 

Massachusetts. 

•{•Bids  uill  be  received  until  noon,  N'ov, 
17.  by  Col.  F.  V.  .-Xbbot.  I'.  .S.  Engineer,  Bos- 
ton. Mass.,  for  riprap  stone  in  dike  on  House 
Point  Island  Flats  and  in  breakwater  at  Long 
Point,   Provincetown   Harbor.   Mass. 

Michigan. 

♦^•Bids  .-ire  .isked  uiuil  3  p.  m..  .Vov.  10,  by 
Cnl,  C.  McD.  Townsend,  U.  S.  Engineer,  Jones 
Bldg..  Detroit.  Mich.,  for  constructing  a  rub- 
ble mound  breakwater  at  Mission  Point, 
Mackinac  Island.  Mich.  The  work  to  be  done 
consists  in  buildino;  the  rubble  mound  foun- 
dation of  .1  breakwater  at  Mission  Point. 
Mackinac  Island.  Mich.,  and  furnishing  all 
necessarv  plant,  labor  and  supplies  for  the 
work.  The  estiniated  amount  of  riorap  re- 
quired is  about  18.000  tons.  The  depth  of 
water  along  the  line  of  the  proposed  break-- 
water  ranges   from  5  to  21   ft. 

New  Jersey. 

•{•Bids  are  asked  until  3  p.  ni,.  Xov.  9.  by 
R.  D.  Argue.  Secretary  Board  of  Education, 
Xewark.  N.  J.,  for  the  construction  complete 
of  the  Montgomery  School,  to  be  completed 
.\ug.  15.  1911.  Bids  may  be  for  one  or  more 
items:  Masonry,  steel  and  iron,  carpentry, 
roofing  and  sheet  metal,  painting,  plumbing, 
electrical  heating  and  ventilating,  lighting  fix- 
tures and  vacuum  cleaning. 

•?«Bids  will  be  received  until  noon.  Nov.  17, 
hy  Maj.  R.  R.  Raymond,  U.  S.  Engineer.  Wil- 
mington. Del.,  for  dred.gin.g  Racoon  Creek, 
Xew  Jersey. 

•{•Bids  will  be  received  until  noon.  Xov. 
22.  by  Col.  W.  T.  Russell.  V.  S.  Engineer,  802 
.\rmv  Bldg..  Xew  York  City,  for  dredging 
in  Keyport  Harbor.  Matawan  Creek.  Raritan 
and  .'-outh  Rivers.  Shoal  Harbor  and  Comp- 
ton   Creek  and  Cheescquake   Creek,  X.  J. 

•f"Bids  are  asked  until  noon.  Xov.  8  (in- 
stead of  Nov.  9,  as  noted  in  our  last  issue) 
by  Mai.  R.  R.  Raymond.  U.  S.  Engineer,  for 
dredging  Tuckerton  Creek  and  Tonis  River, 
N.  J.  The  material  to  be  removed  is  be- 
lieved to  be  sand  and  mud.  For  the  Tucker- 
ton Creek  w-ork,  the  sum  of  SIO.800  is  avail- 
able: for  the  Toms  River  work.  $9,000  is  avail- 
able. 

New  York. 

•{•Bids  are  asked  until  noop.  Nov.  1,  by  the 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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State  Armory  Commission,  F.  A.  McNeely, 
Secretary,  Albany,  N.  Y.,  for  repairs,  im- 
provements and  betterments  to  Troop  B.  ar- 
mory, Albany,  N.  Y.,  consisting  of  mason 
work,   carpenter  work,  painting,   etc. 

^Ilids  are  asked  until  3  p.  m.,  Nov.  7,  by 
the  Board  of  Control  and  Supply,  Isidore 
\yachsman.  Secretary,  Albany,  N.  Y.,  for  fur- 
nishing all  materials  and  labor  necessary  for 
the  entire  work  of  erecting  and  completing  a 
new  police  station  house  on  the  west  side  of 
North  Pearl  St.,  between  Wilson  St.  and 
Livingston  Ave.  in  the  city  of  Albany. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
2,  by  Capt.  M.  G.  Spinks,  U.  S.  Constructing 
Quartermaster,  Fort  Totten,  N.  Y.,  for  fur- 
nishing and  installing  24  storm  sash  and  3 
storm  vestibules  on  north  side  and  east  end 
of  two  double  non  commissioned  officer's 
quarters.  Nos.  158-15.0  and  164-105  at  Fort 
Totten,  N.  Y. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
1,  instead  of  Nov.  3,  by  James  Kno.x  Taylor, 
Supervising  Architect,  Treasury  Department,' 
Washington,  D.  C,  for  the  construction  of 
the  new  post  office  building  at  New  York 
City. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
1,  instead  of  Nov.  3,  by  James  Knox  Taylor, 
Supervising  Architect,  Treasury  Department, 
Washington,  D.  C,  for  the  electric  elevator 
equipment  in  the  new  Post  Office  building  at 
New  York,   N.  Y. 

•J-Bids  will  be  received  by  James  Kno.x  Tay- 
lor, Supervising  Architect,  Treasury  Depart- 
ment, Washington,  D.  C,  until  3  p.  m.,  Dec. 
1,  instead  of  Nov.  3,  for  the  pneumatic  door 
operating  svstem  in  the  New  York  Citv  Post 
Office. 

4*Bids  will  be  received  until  3  p.  m.,  Dec. 
1,  instead  of  Nov.  3,  by  James  Knox  Tavlor, 
Supervising  Architect  Treasury  Department, 
Washington,  D.  C,  for  the  heating  and  ven- 
tilating system  in  the  New  York  Post  Office, 
New  York  City. 

The  harbor  commissioners  of  Niagara  Falls, 
N.  Y.,  have  prepared  plans  for  a  city  dock  to 
cost  about  $33,00n. 

North  Carolina. 

•J-Bids  will  be  received  until  noon,  Nov.  12, 
by  Capt.  Earl  I.  Brown,  U.  S.  Engineer,  Wil- 
mington, N.  C,  for  dredging  in  Smith  Creek, 
Harbor  at  Morehead  City  and  harbor  at  Beau- 
fort, N.  C. 

Bids  were  opened  Oct.  14,  at  the  U.  S. 
Engineer's  Office,  Wilmington,  N.  C,  for 
dredging  approximately  1,810,000  cu.  yds.  of 
earth  as  a  part  of  the  Government's  project 
for  an  ultimate  depth  of  30  ft.  of  water  on 
the  Cape  Fear  bar  and  river,  the  lowest  bid- 
der being  the  Bowers  Southern  Dredging  Co., 
of  Galveston,   Tex.,  at  7.95   cts.  per  yard. 

Ohio. 

•J>Bids  will  be  received  until  noon,  Nov.  3, 
by  Board  of  Trustees,  Girls'  Industrial  Home, 
Columbus,  O.,  for  the  construction  of  a  brick 
laundry  building.  S.  D.  Webb  is  Secretary. 
Bids  are  asked  until  11  a.  m.,  Nov.  16, 
by  John  T.  Goldenbagen,  Clerk  County  Com- 
missioners, Court  House,  Cleveland,  O.,  for 
labor  and  material  necessary  for  the  elimina- 
tion of  the  grade  crossing  of  the  Penna  and 
W.  &  L.  E.  R.  R..  Dunham  Road,  in  Bed- 
ford Township,  by  the  construction  of  an  over- 
head bridge  across  the  said  railroads  on  Dun- 
ham Road  between  Granger  Road  and  Bed- 
ford Road.  Certified  check  for  $1,000  re- 
quired with  bid. 

4*The  City  Hall  Conuuission  of  Cleveland, 
p.,  is  now  calling  for  bids  for  the  first  work 
in  connection  with  the  construction  of  the  new 
city  hall.     The  first  contract,    fnr   which   l)ids 


will  be  opened  Nov.  3,  calls  for  the  drainage 
work.  Bids  for  the  excavation  and  founda- 
tion work  will  be  opened  about  Nov.  10. 
A.  B.  Lea  is  Director  of  Public  Service  of 
Cleveland,  O. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
27,  by  F.  C.  Gerlach,  Secy.  Board  of  Trustees, 
Boys'  Industrial  School,  for  furnishing,  the 
necessary  labor  and  material  for  the  light, 
heat  and  power  plant  of  the  Boys'  Industrial 
School  at  Lancaster,  O. 

^Bids  will  be  received  until  noon,  Oct.  26, 
by  Dii-ector  of  Pulilic  Service,  City  Hall, 
Cleveland,  O.,  for  wrecking  and  removing 
buildings  on  the  proposed  city  hall  site. 

^•Bids  will  be  received  until  2  p.  m.,  Nov. 
19,  by  Lieut.  Col.  J.  C.  Sanford,  U.  S.  En- 
gineer, Newport,  R.  I.,  for  dredging  Newport 
Harbor,  Rhode  Island. 

Pennsylvania. 

The  Scofield  Engineering  Co.,  PhHadelphia, 
has  been  retained  to  draw  plans  and  specifica- 
tions, also  supervise  the  construction  of  a 
three  story  and  basement  warehouse,  to  be 
built  at  Hazleton,  Pa.,  by  the  Lattimer  Supply 
and  Machinery  Co.  of  Lattimer  Mines,  Pa. 

The  Scofield  Engineering  Co.,  Philadelphia, 
has  been  retained  by  the  Peoples  Saving  and 
Trust  Co.,  Hazleton,  Pa.,  to  draw  plans  and 
sjiecifications,  also  supervise  the  construction, 
of  a  three  story  and  basement  warehouse, 
which  is  to  be  constructed  in  Hazleton.  Work 
will  begin  immediately. 

Texas. 

4*Bids  will  I)e  receivcil  until  11  a.  m.,  Nov. 
17,  by  P.  W.  Guiney,  Constructing  Quarter- 
master Fort  Sam  Houston,  Tex.,  for  the  con- 
struction of  about  7,000  ft.  of  woven  wire 
fence,  with  gates,  etc. 

The  following  bids  were  received  Oct.  10, 
by  the  city  commissioners  of  Dallas,  Tex.,  for 
the  completion  of  the  White  Rock  reservoir 
timber  clearing.  Newcum  &  Wiley  bid  $19 
per  acre  for  clearing :  H.  .\.  Wisdom  &  Co., 
$19.7.'j;  E.  R.  Merrill,  $13..50;  United  States 
Bonding  &  Guaranty  Co.,  $21. 

Virginia. 

•{•Bids  are  asked  until  11  a.  m.,  Dec.  3,  by 
the  Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  coal  and  ash 
handling  apparatus  for  the  central  power  sta- 
tion at  the  United  States  navy  vard,  Norfolk, 
Va. 

^Bids  will  be  received  until  1  :30  p.  m.,  No- 
vember 15,  by  John  T.  Hume,  treasurer. 
Southern  Branch,  N.  H.  D.  V.  S.  National 
Soldiers'  Home,  Va.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  installation  of 
an  electric  elevator  in  the  quartermaster's 
store  house. 

Washington. 

Plans  have  been  prepareil  I)y  City  Engineer 
W.  C.  Raleigh,  of  Tacoma,  Wash.,  for  re- 
modeling the  Alaska-Pacific  dock  with  a  view 
to  converting  it  into  a  temporary  municipal 
dock  if  bonds  proposed  for  tliis  project  arc 
authorized  by  the  people  at  the  election,  Oct. 
29.  If  the  money  for  the  purchase  of  the 
property  is  forthcoming,  immediate  construc- 
tion work  will  be  begun,  it  is  announced,  and 
the  dock  placed  in  readiness  for  use  within 
a  \ery  short  time. 

Wisconsin. 

•I«Bids  will  be  received  until  noon,  Nov.  23, 
by  Lt.  Col.  G.  D.  l-'itch,  L'.  S.  Engineer,  Du- 
lutb,  Minn.,  for  building  rubble  mound  break- 
wa'er  at  Superior  Entry,  Wis.  Official  adver- 
tisement will  be  fcund  elsewhere  in  this  issue. 

4*Bids  will  be  received  until  10:30  a.  m., 
Nov.    IS.    by    Department    of     Public    Works, 


Wilwaukee,  Wis.,  for  the  necessary  labor  and 
material  for  constructing  and  erecting  a  fire 
engine  house  at  the  southeast  corner  of  Broad- 
way and  Martin  St,  in  the  7th  Ward,  Mil- 
waukee. Wis.  H.  E.  Briggs  is  Commissioner 
of  Public  Works. 

•{•State  Board  of  Control,  Madison,  Wis., 
will  receive  bids  at  once  for  one  700-gal.  high 
lift  turbine  pump  and  one  100-h.p.  steam 
engine.  Certified  check  for  $200  is  required. 
M.  J.  Tappins  is  Secretary  of  the  Board.  W. 
G.  Kirchoffer  is  Engineer. 

Wyoming. 

^•Bids  will  be  received  until  9  :30  a.  m.,  Oct. 
28,  by  Capt.  F.  S.  Armstrong,  Quartermaster, 
Room  .3,  Keefe  Hall,  Cheyenne,  Wyo.,  for  the 
construction  of  a  steam  heating  plant  in  sub- 
sistence storehouse  No.  65  .\.,  Fort  D.  .\. 
Russell,  Wyo. 

Canada. 

^Bids  will  be  received  until  4  p.  ni  ,  Nov. 
8,  by  R.  C.  Des  Rochers,  Secy.  Department 
Public  Works,  Ottawa,  Ont.,  for  the  con- 
struction of  a  wharf  and  stone  approach  at 
Gravenhurst,  Muskoka  Township,  District 
of   Muskoka,   Ont. 

•{•Bids  will  be  received  until  4  p.  m.,  Nov. 
2,  by  R.  C.  Des  Rochers,  Secretary  Depart- 
ment of  Public  Works,  Ottawa,  Ont.,  for 
the  construction  of  an  armory  at  High  River, 
Alta.  Plans  and  specifications  can  be  obtained 
at  the  office  of  W.  Somerton,  High  River, 
Alta,  or  J.  J.  O'Gara,  Esq.,  Calgary,  .'Mta. 

•{•Bids  will  be  received  until  noon,  Nov.  8, 
by  P.  E.  Ryan,  Secy.  Commissioners  of  Trans- 
continental Ry.,  Ottawa,  Out.,  for  the  con- 
struction, etc.,  of  freight  sheds  and  store- 
houses at  Lake  Superior  Junction,  Out.,  Red- 
dit,  Man.,  and  Springfield,  Man.,  the  freight 
sheds  to  be  completed  on  or  before  March  1 
and  the  storehouses  on  or  before  June  1.  1911. 

^Bids  will  be  received  until  4  p.   ni.,  Nov. 
15,   by   R.   C.  Des   Rochers,   Secy.   Department 
of    Public   Works.   Ottawa,   Ont.,    for  the  ex-     I 
cavation   of    a    part    of    a   channel    above   the     I 
completed    sluices    of    the    Temiskaniing   dam     ' 
on  the  west  or  Ontarion  side  of  the  Ottawa 
River.     Plans,  specification  and  form  of  tender 
can  be  seen  and  forms  of  tender  obtained  at 
this  department,  at   the  offices  of  J.   G.   Sing, 
Esq..    District    Engineer,      Confederation   Life 
Building,  Toronto;  J.   L.   Midland,  Esq.,  Dis- 
trict   Engineer,      Merchants    Bank    Bldg.,    St. 
James  St.,  Montreal,  and  on  application  to  the 
Postmaster  at  Temiskaming,   Que. 

^•Bids  will  be  received  inuil  II  a.  m.,  Nov. 
2,  by  the  chairman  of  the  Board  of  Control, 
Winnipeg,  Man.,  for  supply  of  25,000  carbons 
for  series  alternating  inclosed  arc  lamps.  M. 
Peterson  is  secretary. 

^Bids  will  be  received  until  noon,  Nov.  7, 
by  W.  D.  Spence,  City  Clerk,  Calgary,  Out., 
for  supplying  to  the  city  of  Calgary  rails,  cars, 
equipment  and  overhead  material  for  exten- 
sions to  the  municipal  street  railway. 

^Bids  will  be  received  until  4  p.  m.,  Nov.  8, 
by  R.  C.  Des  Rochers.  secretary.  Department 
of  Public  Works,  Ottawa,  Ont.,  for  the  con- 
struction of  a  wharf  arid  stone  approach  at 
Gravenhurst.  township  of  Muskoka,  district  of 
Muskoka,  Ont. 

The  contract  for  a  $7(1,000  police  station  and 
court  house  at  Fort  William,  Out.,  has  been 
let  to  M.  H.  Braden  of  that  city.  Work  will 
commence  at  once,  and  is  to  be  completed 
by  April  1. 

The  committee  on  works  of  the  city  coun- 
cil of  Toronto,  Ont.,  has  adopted  a  recom- 
mendation to  engage  the  services  of  Rudolph 
Hering  of  New  York  at  a  fee  of  $3,000  to 
advise  the  corporation  relative  to  the  whole 
question  of  garbage  disposal  and   destruction. 


BRIDGES-   STEEL       AND       CONCRETE 


Arkansas. 

The  Legislature  has  instructed  the  St.  Louis, 
Iron  Mountain  &  Southern,  a  subsidiary  line 
of   the   Missouri    P;icific   Ry..   to   build   a    via- 


duct over  Seventh  St.,  Argenta,  Ark. 

.Advices  from  Paragould,  Ark.,  state  that 
arrangements  have  been  made  by  the  county 
judge  of  Green  county,  .Xrk.,  to  begin  at  onc'e 
the   repair   of   the   bridges   damaged   by   recent 


floods.       It     is     estiiuated     that     the     damage 
.-niiounts   to  about   $8.0(10. 

CaHfornia. 

Reports    from    Salinas,    Cal,   state   that   the 
Items  marked  thus  4*  indicate  work  now  open  for  bids. 


OctdhiT  j6,    lyio. 


ENGINEERING-CONTRACTING 


37 


board  of  supervisors  have  been  presented 
with  plans  and  specifications  for  the  construc- 
tion of  tlie  proposed  new  road  and  a  bridge  to 
span  the  Pajaro  River  near  Aromas.  L.  G. 
Hare  is  county  surveyor. 

It  has  been  announced  at  San  Francisco, 
Cal.,  by  the  engineering  department  of  the 
Southern  Pacific  Ry.  that  plans  have  been 
perfected  by  the  Sacramento  Southern  R.  R. 
for  the  construction  of  a  bridge  over  the 
San  Joaquin   river  at  Antioch. 

Plans  have  been  completed  by  City  Engi- 
neer Van  Ornum,  Pasadena.  Cal.,  for  the 
construction  of  a  new  bridge  to  be  built  at  the 
intersection  of  Fair  Oaks  Ave,  and  Colum- 
bia St.,  to  replace  the  old  structure.  An 
agreement  will  be  made  between  the  Santa 
Fe  and  Salt  Lake  roads  and  South  Pasadena. 

Plans  have  been  prepared  by  the  city  engi- 
neer of  San  Diego,  Cal.,  for  the  construction 
of  the  proposed  suspended  foot  bridge  over 
the  Spruce  St.  canyon  between  Brant  and 
Front  Sts.  The  structure  will  be  400  ft.  in 
length,  swinging  70  ft.  clear  of  the  ground 
from  steel  towers  on  concrete  foundations. 
Property  owners  will  bear  the  expense  which 
will  amount  to  $4,000. 

Officials  of  the  San  Diego  &  Arizona  Ry. 
have  awarded  Charles  W.  Coberly.  Los  Ange- 
les, Cal.,  the  contracts  for  the  construction 
of  two  steel  bridges  over  the  Tia  Juana 
river  and  Mantanuco  creek.  The  contract 
calls  for  the  completion  of  the  structures  by 
December    1. 

Colorado. 

The  Santa  Fe  System  has  decided  to  build 
a  new  l.'^S  ft.  heavy  truss  bridge  to  cost  ap- 
pro.ximatelv  $21,500.  to  replace  the  old  bridge 
now  standing  and  known  as  No.  l-")8,  Colorado 
Division. 

Indiana. 

Information  reported  from  Michigan 
City,  Intl.,  states  that  the  contract  for  the 
construction  of  the  New  Dunham  township 
bridge  has  been  awarded  to  Rochester  Bridge 
Co..  at  $997  for  superstructure,  and  William 
Steigley  at  $997   for  the   substructure. 

Countv  commissioners,  according  to  advices 
from  Newport,  Ind.,  have  awarded  the  con- 
tracts for  the  construction  of  the  Dry  Branch 
bridge  in  Eugene  township,  and  Dead  Man's 
n  Hollow  bridge  in  Eugene  township,  to  S.  B. 
Royse,  Highland  township,  and  J.  O.  Wright 
of  Clinton,   at  $55.")  and  $442,  respectively. 

County  commissioners,  Indianapolis,  Ind., 
have  awarded  the  contract  for  the  construc- 
tion of  the  bridge  scanning  Fall  creek  on 
the  county  line  to  John  M.  Scott,  for  $4,844. 

The  county  commissioners,  Newcastle,  Ind., 
have  awarded  the  contract  for  the  construc- 
tion of  the  W.  D.  Pierce  bridge  in  Liberty 
township  to  the  Pan-American  Bridge  Co., 
at  $1,425. 

Board  of  countv  commissioners,  Evansville, 
Ind.,  has  awarded  the  following  contracts  for 
the  repair  of  the  county  bridges:  Rebuilding 
the  Fulton  Ave.  bridge,  J.  W.  Bedford.  $1,- 
■V25 ;  for  new  girders  and  a  floor  on  the  First 
Ave.  bridge,  Taylor  &  Kremp,  Jasper,  Ind.. 
$2.fi00 :  for  the  construction  of  a  new  bridge 
M  replace  the  Farquhar  bridge.  Tavlor  & 
Kemp,  $1,400. 

Illinois. 

.\dvices  from  Fulton.  111.,  state  that  the 
highwav  commissioners  have  awarded  the  con- 
tract for  the  construction  of  the  bridge  on 
Lunt  "^t.  to  Union  Iron  Works.  Clinton.  la., 
at   $I.8G5. 

Advices  from  Hi.gbland  Park,  111.,  state 
that  the  contract  for  the  construction  of  the 
proposed  Cook  Lake  Countv  line  bridge  has 
been  awarded  to  Jav  Rossiter,  Chicaeo,  111., 
It  $8,980. 

Commissioners  at  Avon,  111.,  have  awarded 
the  contract  for  the  construction  of  the  20-ft. 
^tcel  bridge  to  the  Wieger  Construction  Co., 
P.ushnell,  III.,  at  $535.  The  structure  will 
have  concrete  backing  and  a  wood  floor. 

The  Paris  Bridge  Co.,  Paris.  111.,  has  been 
awarded  the  contract  for  the  construction  of 
the  proposed  bridge  over  the  Hanks  ford,  at 
-'■1929. 


Commissioners  of  Livingston  county  at  Pon- 
tiac.  111.,  have  awarded  the  contract  for  the 
construction  of  a  bridge  over  Pike  creek,  in 
Pike  township,  to  the  Continental  IBridge  Co., 
at  $1,289. 

Iowa. 

City  council  of  Cedar  Rapids,  Li.,  is  to  take 
up  the  preliminary  matters  concerning  the 
construction  of  the  proposed  new  bridge  at 
Third  .Ave.  at  once.  It  is  believed  that  the 
financing  of  tlie  project  can  be  arranged  with 
the  Cedar  Rapids  Clearing  House  .Associa- 
tion. 

City  council  of  Des  Moines,  la.,  has  author- 
ized City  Engineer  George  Dobson  to  prepare 
plans  and  specifications  for  the  placing  of 
the  bridge  at  First  St.  and  Seventh  St.  over 
the  Racoon  River,  at  North  St.  over  the  Des 
Moines  river. 

Kansas. 

The  board  of  county  connnissioners.  Junc- 
tion City,  Kan.,  has  awarded  the  contract  for 
the  construction  of  the  bridge  over  Goose 
creek  to  the  Topeka  Bridge  &  Iron  Co.,  at 
$2,450.  The  structure  will  be  a  reinforced 
concrete  arch   with   45    ft.    span. 

.-V  committee  has  been  appointed  by  the 
residents  of  Riverside  park,  Wichita.  Kan., 
to  determine  what  can  be  done  toward  build- 
ing a  bridge  across  Little  river  at  the  head 
of   Bitting  Ave. 

.\  report  is  now  being  prepared  by  H.  C. 
Perkins.  Leavenworth  county  surveyor.  Leav- 
enworth, Kan.,  of  the  bridges  throughout  that 
district  in  need  of  repairs.  It  is  estimated 
that  the  work  will  require  $25,000  for  three 
years. 

Kentucky. 

Advices  from  Bowlin.g  Green,  Ky.,  state 
that  the  fiscal  court  voted  to  build  a  new 
bridge  over  Drakes  creek  at  Simmons  ford. 
The  new  structure,  according  to  the  plans 
proposed,  will  cost  in  the  neighborhood  of 
$4,.500.  Bids  for  the  work  will  be  advertised 
later. 

It  is  said  that  a  contract  has  been  let  by 
the  fiscal  court  of  Hancock  county,  Ky..  for 
the  construction  of  a  $.3,000  bridge  over  Lead 
creek  in  tlie  lower  end  of  Hawesville. 

Louisiana. 

Contract  is  to  be  let  at  the  next  session 
of  the  board  of  supervisors.  New  Orleans, 
La.,  for  the  construction  of  the  proposed 
bridge  known  as  Hickman  bridge  over  Red 
creek  on  the  Bond  and  Poplarville  roads. 
Plans  and  specifications  are  now  on  file  at 
the  office  of  the  clerk. 

Michigan. 

County  commissioners,  Detroit,  Mich.,  have 
rejected  all  bids  received  Oct.  8,  for  the  con- 
struction of  the  proposed  new  14th  Ave. 
bridge,  as  all  figures  exceeded  the  appropria- 
tion of  $26,500.  The  work  will  be  readver- 
tised. 

Minnesota. 

Bids  will  be  received  until  10  a.  m.,  Nov.  14. 
by  A.  H.  Freeman,  Countv  Auditor,  St.  Peter, 
Minn.,  for  the  reconstruction  of  a  ditch  No.  30, 
including  approximately  li'illl  yds.  of  excava- 
tion. 

"^•Bids  will  be  received  until  Oct.  31,  hv  W. 
H.  Bishop,  Supt.  Red  Lake  Training  School. 
Red  Lake,  for  the  construction  of  a  steel 
bridge  across  the  Clearwater  River,  in  Clear- 
water County,  Minn. 

Missouri. 

Reports  from  Springfield,  Mo.,  state  that 
the  mayor  has  recommended  the  sale  of  a 
portion  of  a  city  lot  to  provide  funds  for 
the  construction  of  the  concrete  bridge  over 
Jordan  creek  on  Boonville  St.  The  cosr  of 
the  structure  is  estimated  at  $5,000,  and  of 
this  amount,  the  Springfield  Traction  Co..  ac- 
cording to  terms  of  franchise,  must  pav  $1,- 
500. 

Plans  and  estimates  have  been  received  by 
board  of  public  works.  St.  Joseph.  Mo.,  from 
the  Consolidated  Eneineerins:  Co..  Omaha, 
Xeb.,  for  the  construction  of  the  proposed  vi.i- 
ducts  and  subwavs  in  South  Sixth  St 


Montana. 

County  commissioners  are  contemplating  the 
construction  of  a  new  bridge  over  the  Mis- 
soula river  at  Nine-Mile,  and  recently  took  a 
trip  from  ^Missoula.  Mont.,  to  that  place  for 
the  purpose  of  investigating  the  feasibility  of 
such  a  project. 

.■\dvices  from  Hamilton.  Mont.,  state  that 
when  bids  for  the  construction  of  the  bridge 
across  the  Bitter  Root  river  at  Stevcnsville 
were  opened  by  the  county  commissioners  re- 
cently, it  was  found  that  the  lowest  bid. was 
$12,000.  .As  it  is  unlawful  to  appropriate  more 
than  $10,000  for  one  purpose  without  sub- 
mitting the  proposition  to  the  citizens  for 
vote,  and  the  time  required  for  such  action 
would  mean  a  great  delay,  it  has  been  de- 
cided to  ask  the  residents  in  the  vicinity  of 
the  structure  who  would  be  most  benefited,  to 
subscribe  the  $2,000. 

Nebraska. 

.According  to  statements  made  at  Central 
City,  Nebr.,  funds  for  the  construction  of  the 
new  bridge  across  the  Platte  river  at  Havens, 
will  be  raised  by  individual  subscription^,  and 
work  will  be  started  soon. 

New  Jersey. 

H[«Kids  will  be  received  until  2 :3<>  p.  m.. 
October  28,  by  Board  of  Cnosen  Freehiilders  at 
the  Hotel  in  the  village  of  Layton,  Sussex 
County.  N.  J.,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  an  iron  bridge 
in  Layton.  John  J.  Van  Sickle  is  Chairman  of 
tlic  Board. 

Board  of  freeholders.  Trenton.  N.  J.,  has 
adopted  resolution  directing  the  county  super- 
visor to  proceed  with  the  w-ork  of  repairing  a 
number  of  roads  an<l  to  expend  the  follow- 
ing amounts  :  Edinburg-Windsor,  $2,.j00  ;  Pen- 
nington-Hopewell. $949..5(i :  River  road, 
$502.60;  Edinburg-Dutch  Neck,  $499;  White 
Horse  road,  from  Liberty  street  to  Cedar  lane, 
$140.80 ;  Brunswick  pike,  from  Spruce  .street 
to  Harnev's  Corner,  $72;  Mercerville-Edin- 
burg,  $8,000. 

County  freeholders  of  Cape  May  county. 
Cape  May  C.  H.,  N.  J,,  have  instructed  the 
engineer  to  prepare  plans  for  the  construction 
of  the  proposed  new  drawbridge  over  Grassy 
Sound    channel,   at    Holly   Beach. 

.\  resolution  was  recenth'  passed  bv  the 
freeholders  of  Cape  May  county,  authorizing 
the  director  of  the  board  to  confer  with  the 
director  of  the  board  of  chosen  freeholders, 
.Atlantic  county,  N.  J.,  for  the  purpose  of  ar- 
ranging a  joint  meeting  to  take  action  toward 
the  construction  of  the  proposed  bridge  over 
Great  Egg  Harbor  Bay.  between  Bcesleys 
Point  and  Somers  Point. 

The  board  of  freeholders,  Trenton,  N.  J., 
has  appointed  a  special  committee  to  take  up 
the  matter  of  constructing  a  new  bridge  over 
the  water  power  at  Riverdrive  Ave, 

New    York. 

•|*Bids  will  be  received  until  2  p.  m..  October 
27.  by  Kuiglev  L.  Martin.  Commissioner  of 
Bridges,  Borough  of  Manhattan,  New  York 
City,  for  the  construction  of  the  tell  houses, 
police  .shelters  electrical  work,  etc..  for  the 
Queensboro  bridge  over  the  rCast  River  be- 
tween the  Boroughs  of  Manhattan  and  Qu°ens. 

Advices  from  .All-.anv.  N.  V.,  state  that 
State  Engineer  Williams  has  approved  plans 
for  the  erection  of  a  concrete  bridge  on  the 
Burdick  road,  leading  northerly  from  Hig- 
.ffinsville.  Oneida  county,  to  be  known  as  the 
Burdick  brid.ge  ovpr  the  Barge  canal,  on  Con- 
tract 4. 

Bids  were  opened  at  Watertown,  N.  ^"..  by 
H.  S.  Ball,  county  superintendent  of  high- 
wavs,  October  11.  for  the  erection  of  a  draw- 
bridge at  Chaumont  over  Ch.iumoiu  creek. 
Three  bids  were  received  as  follows :  Scherzer 
Lift  Bridge  Co..  Chicago,  50-ft  space  $7,490: 
70-ft.  space,  $11,300.  Chicaeo  Bridge  K-  Iron 
Co.,  .50-ft.  space  $8,200;  70-ft.  space.  $12  300. 
Pennsvlvania  Bridore  Co..  .50-ft.  space  $8,789; 
70-ft.  "space,  $12,789.  The  contract  for  the 
.50-ft.  bridge  was  let  to  the  Scherzer  Lift 
Bridge  Co.,   of   Chicago,   for  $7,490. 

State  highway  commission  has  notified 
Town    Superintendent   William   Cress.    Herki- 


Items   marked  thus  •!•  indicate   work  now  open   for  bids. 
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mer,  N.  V..  ;ind  Supervisor  Fred  VV.  S;uier, 
that  the  dry  bridge  between  that  village  and 
West  Canada  creek  on  the  Herkimer-Little 
Falls  road,  is  unsafe,  and  county  engineer  will 
order  the  structure  replaced  by  a  new  one. 
The  town  will  be  compelled  to  stand  the-  ex- 
pense. 

Ohio. 

4«Bi<ls  are  asked  until  11  a.  m.,  Oct.  28, 
by  Janie.s  R.  Marker,  chief  engineer,  state 
board  of  public  works,  Columbus,  O.,  for  the 
construction  of  a  culvert  under  the  Miami  & 
Eric  canal  at  Crawford's  run,  in  the  city  of 
Hamilton,  O.;  also  for  the  construction  of  a 
concrete  revetment  wall  adjacent  to  Crane  Is- 
land in  Buckeye  lake,  in  Licking  county,  Ohio. 

Citizens  of  North  Dayton,  O.,  have  been 
urging  for  some  time  the  construction  of  a 
bridge  of  concrete  and  steel  across  the  Mad 
river  at  Keowee  St.,  and  a  delegation  re- 
cently called  upon  director  of  service,  but 
nothing  definite  resulted,  although  plans  for 
such   a   structure  were   informally   considered. 

The  Northeast  Civic  League,  Toledo,  O., 
has  been  organized  and  will  urge  Paine  Ave. 
as  the  proper  site  for  tlie  bridge  when  it  is 
removed  from  Cherry  St.  The  league's  reason 
for  such  a  move  is  that  Paine  Ave.  is  located 
more  centrally  in  the  Birmingham  district, 
and  will  better  accommodate  the  residents  of 
Birmingham  and  Tronville. 

The  contract  for  the  construction  of  the 
Bixby  bridge  across  the  .\rkansas  river,  has 
been  let  to  the  Cantoii  Bridge  Co.,  Canton, 
O.,  for  $t)8.0T0.  As  planned,  the  structure 
will  be  '2.20(1  ft.  long.  Other  bidders  for  the 
work  were  as  follows :  The  Kansas  City 
Bridge  Company,  $71,000;  Vincennes  Bridge 
Company,  Vincennes.  Ind.,  $72.(150:  Missouri 
Valley  Brid^-e  Companv.  $78,885 ;  Illinois  Steel 
Company.  $71,988;  Central  States  Bridge 
Company,  $75.00l) ;  the  Monarch  Engineering 
Companv.  $77,000 ;  Dilinc  Construction  Com- 
pany. $09,90(1. 

Board  of  county  commissioners,  Urbana, 
O.,  have  received  plans  for  the  construction 
of  the  proposed  bridge  over  the  traction  line 
on  the  Hickory  Grove  road  south  of  tlie  in- 
firmary, prepared  by  the  Ohio  Electric  Com- 
pany. No  action  toward  the  approval  of  the 
same  has  been  taken  by  the  board  as  yet. 
Oregon. 

Residents  of  South  Portland.  Portland,  Ore., 
are  advocating  the  construction  of  a  high 
bridge  over  the  Willamette  river  at  Meade 
St.  The  structure  as  proposed  at  Meade  St. 
on   the   west    side,   and    Ellsworth    St.   on   the 


east  side,  would  have  a  clearance  of  more  than 
140  ft.   above  low  water  mark. 

Pennsylvania. 

•{•Bids  are  asked  by  D.  F.  Lebo,  clerk  coun- 
ty conunissioners,  Harrisburg,  Pa.,  until  noon, 
Oct.  29,  for  the  repair  of  abutments  and  piers 
and  girders  for  the  approach  to  bridge  over 
Swatara  creek  near  Hummelstown.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
county  commissioners. 

^•Bi-ds  will  be  received  at  tlie  office  of  John 
D.  Hitchman,  Controller,  Pleasant,  Pa.,  until 
11  a.  m.,  October  27,  for  the  construction  of  a 
reinforced  concrete  bridge  spanning  Indian 
Creek. 

^•Board  of  County  Conussioners,  Will- 
iamsport.  Pa.,  will  receive  uids  until  noon,  Oct. 
27.  for  the  construction  of  a  steel  girder  Ijridge 
over  Bear  Creek  at  that  place. 

Advices  from  Northampton  Heights,  Pa".. 
state  that  plans  liave  been  completed  for  the 
construction  of  the  nroposed  new  bridge  con- 
necting Northampton  Heights  and  I'ethlehem. 
Pa. 

The  Toledo-Massillon  Bridge  Co.  has  been 
awarded  the  contract  for  the  construction  of 
a  three-arch  stone  bridge  over  the  Perkiomen 
creek  near  Schwcnkvillc,  Pa.,  at  $6.10  per 
cu.  yd. 

City  Engineer  of  Harrisburg,  Pa.,  will  take 
up  the  matter  with  the  Reading  Railway  offi- 
cials of  constructing  the  proposed  bridge  at 
Thirteenth  St.,  for  which  the  city  voted  an 
appropriation  of  $25,(XMi.  It  is  thought  a  cen- 
ter pier  will  be  constructed  dividing  tlie  pro- 
posed structure  in  two  spans,  thus  lessening 
the  cost  involved  bv  the  cost  of  a  wide  span. 
The  railway  will  also  pay  $25,000  toward  the 
work. 

Texas. 

Advices  from  Brady,  Te.x.,  state  that  at  the 
special  election  recently  held,  four  bridges 
were  voted  on  and  all  carried — one  across 
the  Colorado  at  Stacy,  another  at  Waldrip, 
line  across  the  San  Saba  at  Voca,  and  one 
in  Bradv  across  Brady  creek.  An  .aggregate 
cost  of  $42,000  is  called  for. 

Contract  has  been  let  by  C.  W.  Kimball, 
county  judge,  Texarkana,  Tex.,  for  the  con- 
struction of  a  steel  bridge  over  McKinney's 
Bayou  near  Mandcville  to  Austin  Bros..  Dal- 
las, Tex.,  at  $2,200;  and  for  a  wooden  bridge 
over  Day's  creek  to  W.  .-\.  McColm  of  Tex- 
arkana, at  $515. 

The  county  connnissioners  court.  I'eaumniu. 


i'e.\.,  has  finally  closed  an  agreement  with  the 
Gulf  Refining  Co,,  of  Port  Arthur,  whereby 
the  refining  company  is  granted  a  permit  to 
remove  the  steel  bridge  over  Taylor's  Bayou 
a  mile  and  a  quarter  up  stream  to  make  pos- 
sible the  dredging  of  a  turning  basin  in  that 
stream.  It  is  conditioned  that  the  structure 
be  replaced  and  practically  reconstructed  and 
rehabilitated,  upon  which  work  the  county  will 
appropriate  $5,00(_). 

Virginia. 

Board  nf  .Mdermeij,  Richmond,  Va.,  have 
authorized  the  committee  on  streets  to  receive 
competitive  designs  for  the  construction  of  the 
proposed  reinforced  concrete  bridge  across  the 
James  river  on  the  site  of  Mayo's  bridge  to 
cost  with  approaches  $350,000.  The  structure 
will  be  (30  ft.  wide. 

^•Bids  will  be  received  by  City  Clerk,  Inde- 
pendence. Va..  until  1  p.  m.,  Oct.  27,  for  the 
construction  of  a  bridge  over  Elk  Creek  W. 
.•\,  Childrey  &  Co..  Engineers. 

Wisconsin. 

City  Engineer  Poetsch  has  recommended  the 
construction  of  a  new  structure  to  replace  the 
old  Buffalo  St.  bridge  in  Milwaukee,  Wis.,  in 
preference  to  the  new  one  proposed  at  Oneida 
St. 

Canada. 

•{•Bids  will  be  received  until  noon,  Nov.  7, 
by  W.  D.  Spence,  City  Clerk,  Calgary,  for  the 
erection  of  steel  bridges,  one  across  the  Elbow- 
River  at  Second  St.  east. 

Advices  froni  Ottawa,  Can.,  state  that  the 
street  railway  extension  committee  will  hold 
a  meeting  to  take  up  the  matter  of  construct- 
ing the  proposed  elevated  bridge  over  the 
canal  at  Bank  St.  The  structure  will  be  of 
concrete,  40  ft.  wide,  having  a  7(l-ft.  main 
span  32   ft.   above   the  water. 

At  a  conference  held  at  Belleville,  Oct.  17, 
by  railwav  committee  of  the  city  council  and 
representatives  of  the  Canadian  Northern  Ry. 
and  the  harbor  commissioners,  it  was  de- 
cided to  allow  the  Government  railway  com- 
missioners to  assume  the  whole  responsibility 
connected  with  the  placing  of  piers  in  the 
Moira  river  for  the  (Canadian  Northern  Rail- 
way bridge  at  Belleville,  Ont. 
Mexico. 

.\dviees    from    Tampico,    Mex.,    state    that 
soundings  are  being  taken  in  the  Panuco  river 
to    ascertain    the    advisability   of    constructing 
a    government    bridge    to    span    the     Panuco     I 
river   near  the   station   of  Tamos.  | 


Arkansas. 

Engineer  has  reported  the  estimated  cost  of 
construction  of  the  proposed  road  by  Road 
District  No.  3  on  the  Sulphur  .Springs  and 
Camden  Roads  at  $40,000.  Bids  for  the  work 
will  be  received  at  llot  Springs,  .\rk,.  in  the 
near   future. 

California. 

\l  a  recent  ineetiii.t;  at  the  L'niversity  Farm 
Schools,  George  W.  Pierce,  Davis,  Cal.,  spoke 
concerning  the  necessity  of  constructing  a  road 
between  Sacramento  and  Davis,  a  distance  of 
13    miles    across    the    Yolo    Basin. 

A  survey  has  been  completed  by  S.  J.  Nor- 
ris,  for  the  proposed  wa.gon  road  between 
Oroville  and  Downieville,  Cal..  and  submit- 
ted to  the  Chamber  of  Commerce  of  the  for- 
mer city.  It  is  thought  that  the  County  Su- 
pervisors can  be  prevailed  upon  to  call  an 
election  for  a  bonds  issue  to  provide  funds 
for  the   work, 

Delaware. 

^•Bids  arc  asked  until  noon,  Nov.  1,  by 
Francis  .'\.  Price,  New  Castle  County  State 
Highway  Commissioner.  Wilmington,  Del., 
for  building  a  macadam  rnad  on  what  is 
known  as  the   Paper  Mill   Road  leading   from 


the  town  of  Newark   tow.-ird   the   Curtis  Mills, 
.-1  distance   of  0.134   mile. 

Florida. 

The  County  Commissioners  at  St.  Augus- 
tine, Fla.,  have  awarded  a  contract  to  H. 
Lowe  for  clearing,  grading  and  ditching  for 
the  Ellston    Road. 

Georgia. 

.\  resoluticin  has  been  passed  liy  the  City 
Council  of  .\tlanta,  Ga.,  by  the  request  of  the 
Coiienhill  Improvement  Cluli,  providing  for 
the  construction  of  pavement  on  Highland 
.\\e..  from  the  Southern  R.  R.  Crossing  to 
the  city  limits 

Illinois. 

Board  of  Trustees  and  the  Board  of  Local 
Improvements,  Evanston,  111.,  have  awarded 
the  contract  for  the  itnprovement  of  the 
Green  Bav  Road  to  Fred  Ehert.  Glencoe,  111., 
at  $3,1-23.' 

I'.ids  were  opened  Oct.  18,  1910,  by  B.  J. 
Mullaney,  Commissioner  of  Public  Wurks, 
City  of  Chicago,  for  furnishing  and  deliver- 
ing granite  screenings.  The  Wisconsin  Gran- 
ite Co.,  138  Washington  St.,  Chicago,  were 
low  bidders  at  $2.-23  and  $2.27  per  cu.  vd.  f.  o. 
1.    cars  team  track  L.  S.  &  M.  S.  R.  R.  and  I. 


C.  R.  R  They  have  been  awarded  the  con- 
tract. 

Thos.  D.  Jay  &  Co.,  Chicago,  111.,  was 
awarded  the  contract  for  constructing  the  con- 
crete driveways  and  sidewalks  in  front  of  the 
city  property  at  Ashland  Ave.,  S.  of  22nd  St., 
by  B  J.  Mullaney,  Commissioner  of  Public 
works.  City  of  Chicago.     The  bid  was  $1,109.60. 

City  of  Peoria,  111.,  has  awarded  the  con- 
tract for  paving  .\dams  St.  from  Hamilton  to 
Bridge  with  creosote  wood  block,  to  Brewster 
&  Evans  at  $34,491.  An  entirely  new  con- 
crete foundation  is  to  be  laid,  0-in.  depth  and 
the  block  to  be  set  in  2-in.  sand  cushion.  By 
the  terms  of  the  contract  the  work  is  to  be 
completed  before  January  1. 

Iowa. 

Cit\  Ciiuncil  of  Davenport,  la.,  has  been 
petitioned  to  grade  Carey  Ave.,  between 
Locust  St.  and  High  St.  The  matter  was 
referred  to  the  Street  Committee  and  the 
Board  of  Public  Works.  Another  petition 
was  filed  and  referred  to  the  Paving  Commit- 
tee and  Board  of  Public  Works  providing  for 
the  construction  of  brick  pavement  or  8th 
St.  east  of  Farnam  St. 

.■\  meeting  was  recently  held  at  Creston,  la., 
at    which    miiforni    plan?    were    discussed    for 
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the  construction  of  the  BUie  Grass  road  across 
the  state  from  Council  Bluffs  to  Burlington 
passing  through   Ottumwa. 

Plans  are  under  consideration  at  Carroll,  la., 
for  the  construction  of  considerable  street 
paving  work  next  year. 

Indiana. 

.\dvices  from  Bloomfield.  Ind.,  state  that 
the  County  Commissioners  have  awarded  the 
contracts  for  the  construction  of  gravel  roads 
as  follows  in  Green  County:  The  Harvey  L. 
Elliott  road  in  Washington  township,  to  Frank 
Musselman  of  Newberry,  for  $4,«I5 ;  the  John 
R.  Clayton  road  in  Stockton  township  to  Thos. 
E.  Slinkard  of  Lyons,  for  $11,111.11;  the 
Charles  M.  Moody  road  in  Stockton  township, 
to  Fred  Carpenter  and  R.  M.  Stafford  of 
Lyons,  for  $4,600;  and  the  Raleigh  Dayhoflf 
road  in  Jefferson  township,  to  Samuel  Havs  of 
Worthington,   for  $.j,298. 

The  Board  of  Public  Works,  Vincennes. 
Ind..  has  awarded  the  contract  to  Edward 
Pennington,  for  the  improvement  of  Broad- 
way from  14th  St.,  to  the  city  ditch  by  con- 
structing concrete  walk  at  8  cts.  per  sq.  ft.  and 
stone  curb  at  86  cts.   per  lin.   ft. 

Kansas. 

.\t  a  meeting  held  Oct.  14.  by  the  Mont- 
gomery County  Good  Roads  .Association,  at 
Coffeyville,  Kan.,  definite  plans  were  adopted 
for  the  construction  of  an  oiled  dirt  road 
between  that  city  and  Independence,  a  distance 
of  20  miles. 

Louisiana. 

•J*Bids  will  be  received  until  11  a.  m.,  i\ov. 
b^.  liy  Geerge  B.  Davis,  .Acting  Quartermas- 
ter, 416  Hibernia  Bank  Bldg.,  New  Orleans. 
La.,  for  the  construction  of  roads  and  walks 
at  Jackson  Barracks,  La. 

•{•Bids  will  be  received  by  R.  J.  Boudreaux, 
City  Clerk,  Crowley,  La.,  for  the  construction 
of  33,000  sq.  ft.  of  6-in.  concrete  street  cross- 
ing. 

At  a  special  meeting  of  the  Lake  Charles, 
La.,  City  Council  the  contract  for  the  con- 
struction of  an  additional  mile  of  concrete 
sidewalks  mostly  in  short  sections,  was  award- 
ed  P.  B.  Ligon   S:  Son.   Beaumont,  Texas. 

Michigan. 

Board  of  Commissioners,  Menominee 
County,  Mich.,  have  granted  the  petition  and 
adopted  as  a  county  road  the  Bay  Shore  road. 
.\n  appropriation  has  been  made  amounting  to 
$2,000  and  $4,000  will  be  set  aside  later  for 
the  improvement  of  the  highway. 

Minnesota. 

•J«Bids  will  be  received  until  _'  p.  m.,  Oct. 
31,  by  Board  of  Public  Works,  St.  Paul, 
Minn.,  for  curbing  Van  Buren  St.  from  As- 
burv  Ave.,  to  Pascal  .\ve.  R.  L.  Gorman  is 
Clerk  of  the   Board. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
31,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  curbing  of  Van  Buren  St.,  from  Al- 
bert Ave.,  to  Pascal  Ave.  R.  L.  Gorman  is 
Clerk  of  the   Board. 

Missouri. 

4*Bids  will  be  received  until  '2  p.  m.,  Oct.  28, 
b.\'  Board  of  Public  Works,  Kansas  City,  Mo., 
for  the  reconstruction  of  macadam  pavement 
on  Wabash  Ave.  from  the  south  line  of  12tli 
St.  to  the  north  line  of  l-jth  St. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
28,  by  Board  of  Public  Works,  Kansas  City, 
Mo.,  for  the  construction  of  creosoted  block 
pavement  on  Tw'elfth  St.  from  the  Missouri 
Pacific  Ry.  to  the  Kansas  City  Southern  R-<\ 

^•Bids  will  be  received  until  2  p.  m.,  Oct. 
28,  by  Board  of  Public  Works,  Kansas  City. 
Mo.,  for  the  construction  of  asphalt  pavement 
on  Topping  Ave.,  from  the  south  line  of  Scar- 
ritt  Ave.  to  the  north  line  of  St.  John  .\ve. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct.  28, 
by  Board  of  Public  Works,  Kansas  City,  i\Io.. 
for  the  construction  of  artificial  stone  curbing 
on  Seventh  St.,  Fremont  Ave.,  Euclid  Ave., 
Houston  Ave.,  12th  St.  P.  R.  Stinson  is  Sec- 
retary Board  of  Public  Works. 

ABoard  of  Public  Works,  Kansas  City,  Mo., 
will  receive  bids  until  2  p.  m.,  Oct.  28,  for  fur- 
nishing   all    the    materials    and    doing    all    the 


work  necessary  to  complete  the  following  city 
impovements  consisting  of  the  construction  of 
artificial  stone  sidewalks  on  portions  of  Vine 
St..  Flora  Ave.,  Cottage  .'\vc..  21st  St.,  Lawn 
.Vve.,  26th  St.  and  28ih  Sts.  P.  R.  Stinson  is 
."^ec'y  of  the  Board. 

The  Board  of  St.  Louis  County,  Mo.,  at 
Duluth  has  fixed  a  levy  for  next  year  at 
$1,1162,000.  $250,000  of  which  is  for  roads. 

Contracts  have  been  awarded  as  follows  for 
the  construction  of  4%  miles  of  macadam 
roads  in  Buchanana  County,  Mo.,  by  L.  M. 
.Stallar<I,  County  Highway  Engineer  at  St. 
Joseph,  Mo. :  Maxwell  road,  one  mile.  $1.10 
a  lin.  ft.,  E.  P.  Olsen  ;  county  farm  road,  three- 
fourth  mile,  $1.39  a  lin.  ft..  E.  P.  Olsen;  Sax- 
ton  road,  one  mile,  $1.12  a  lin.  ft.,  Michael 
Costello ;  Hyde  Valley  road,  three-fourths 
mile,  $1.34,  M.  Costello ;  Detention  home  road 
extension,  one  mile,  $1.14.  M.  Costello. 

Nebraska. 

•J*Hids  will  be  received  until  noon,  Oct.  28, 
liy  Koscoe  C.  Ozman,  City  Clerk,  Lincoln, 
.\ebr.,  for  the  construction  of  street  improve- 
ment. The  following  is  the  approximate  es- 
timate of  the  work:  Vitrified  brick  paving, 
class  B,  1  year  guarantee,  $2.1.')  per  sq.  yd.; 
artificial  stone  curbing,  55  cts.  per  lin.  ft. ;  ex- 
tra grading,  -jd  cts.  per  cu.  yd. ;  extra  con- 
crete, $1.00  per  cu.  yd. ;  extra  broken  stone. 
$2.2.5  per  cu.  yd.;  extra  sand  in  place,  $1.15  per 
cu.  yd. ;  cement  grouting  for  brick  paving,  13 
cts.  per  sq.  yd. ;  asphalt  filler  for  brick  paving, 
2.j  cts.  per  sq.  yd. ;  paving  pitch,  20  cts.  per 
sq.  yd. 

The  City  Council  of  Hastings,  Neb.,  has 
awarded  the  contract  for  the  construction  of 
pavement  on  2nd  St.,  between  Wabash  and 
St.  Joe  .Aves.  to  O.  C.  Chapin,  Leavenworth, 
Kan.,  at  $2.04  per  sq.  yd.  The  council  at  the 
same  meeting  also  created  a  new  paving  dis- 
trict including  Hastings  .\ve.,  between  4th  and 
12th  Sts. 

The  Dodge  County  Board  of  .Supervisors, 
Fremont,  Nebr.,  has  awarded  the  contract  to 
.\.  ¥.  Bailey  for  the  construction  of  the  grade 
of  the  Platte  River  road  from  the  bridge  to 
the  city  limits. 

Bids  for  the  repaving  of  Broadway,  Omaha, 
.\'ebr.,  were  opened  and  referred  to  the  City 
F.ngineer  for  tabulation.  Three  bids  were  re- 
ceived. The  specifications  required  cash  of- 
fers per  sq.  yd.  for  the  old  granite  blocks. 
!•:.  A.  Wickham  &  Co.,  Omaha,  $1.99  per  yd. 
lor  paving  and  40  cts.  for  old  blocks;  M. 
H.  Ford  &  Co.,  Cedar  Rapids,  la.,  $2.09  per 
yd.  for  paving  and  4n  cts.  for  old  stone; 
George  D.  Orr,  Galesburg,  111.,  $2.07  per  yd. 
for  paving  and  35  cts.  for  old  stone. 

New  Jersey. 

•t-Bids  will  be  received  until  f^:lo  p.  m.,  Nov. 
7,  by  City  Council,  Westfield,  N.  J.,  for  the 
improvement  of  certain  streets  under  the  fol- 
lowing contracts  :  Contract  No.  1 — 4,000  cu. 
vds.  of  excavation,  4,910  sq.  yds.  of  six  (6)  in. 
inacadam,  10,200  sq.  yds.  of  four  (4)  in.  mac- 
adam. 2,000  sq.  yds.  of  macadam  resurfaced. 
3,860  lin.  ft.  of  concrete  curb  and  gutter,  1,600 
lin.  ft.  of  underdrain,  330  lin.  ft.  of  culverts. 
Certified  check.  $-500.00.  Bond,  $7,-500.00.  Time 
of  completion,  .August  1,  1911.  Contract  No. 
2 — 3,630  sq.  yds.  of  6-in.  macadam,  "Tarvia  X" 
liinder ;  4,500  sq.  yds.  of  4-in.  macadam,  "Tar- 
via X"  binder;  7,080  sq.  yds.  of  macadam  re- 
surfaced "Tarvia  X"  mnder;  5,700  lin.  ft. 
concrete  curb  and  gutter,  1,660  lin.  ft.  of  vitri- 
fied brick  gutter  on  concrete  base,  205  lin.  ft. 
of  culverts.  1,020  lin.  ft.  of  curb  reset  on  con- 
crete, 380  lin.  ft.  of  new  curb  set  on  concrete. 
Certified  check,  $-500.00  Bond,  $8000,00.  Time 
of  completion,  September  1,  1911.  Contract 
No.  3—980  lin.  ft.  of  vitrified  brick  gutters  on 
concrete  base,  100  lin.  ft.  of  culverts,  1,150  lin: 
ft.  of  curb  reset,  1.610  lin.  ft.  of  new  ■:urb. 
Certified  check,  $200.00.  Bond,  $1, 000.0' 1  Time 
of  completion,  June  1,  1911.  Forms  of  proposal, 
specifications,  and  contract  may  be  obtained  at 
the  office  of  A.  W.  Vars,  I'own  Surveyor,  121 
Prospect  Street.  Westfield,  N.  J.  Lloyd 
Thompson,  Town  Clerk. 

4«Bids  will  be  received  until  10  a.  m.,  Nov. 
10.  by  Committee  on  Roads  and  Assessments 
of  r.n.-ird  of  Chosen  Freeliolders.  Newark,  N. 


J.,  for  grading  and  paving  with  Telford  pave- 
ment the  following  streets :  Greo'ory  .Ave.,  in 
the  Town  of  West  Orange,  beginning  at  Mount 
Pleasant  Ave.,  and  running  to  Luddington 
.  -ve.,  a  distance  of  8,846  ft.  Union  .Ave.,  be- 
ginning at  Jerolamon  St.,  in  the  Township  of 
Belleville,  and  running  to  the  .Avondale  koad 
in  the  Town  of  Nutley,  a  distance  of  0,133  ft. 
.  vlso  for  coating  with  inacadam.  Green  Brook 
Road,  in  the  Township  of  Caldwell,  beginning 
at  Pier  Lane  and  running  to  the  Xonb  Cald- 
well Line,  a  distance  of  1,.333  ft. 

North  Dakota. 

City  Council  of  Fargo,  N.  Oak.,  is  consid- 
ering tearing  up  the  pavement  on  2nd,  3rd  and 
4th  .Aves.  and  either  repaving  the  thorough- 
fares or  leveling  them  off  in  order  to  make 
travel  over  them  possible. 

.Advices  from  Devils  Lake,  N.  Dak.,  state 
that  the  Board  has  been  petitioned  by  Oluf 
llagen  et  al.  for  the  laying  out  of  a  road  on 
the  township  line  between  Sec.  31  and  32, 
Lawton  Township. 

Ohio. 

^Bids  will  be  received  until  11  a.  m,  Nov. 
2,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  the  change  of  grade  on  Broad- 
view Road  No.  1  and  No.  4  from  Hood  Ave. 
to  a  point  400  ft.  southerly  from  Tampa  Ave. 

•J«Bids  are  asked  until  noon,  Nov.  18,  by  Fred 
Dreilis,  Clerk  County  Commissioners,  Cincin- 
nati, O.,  for  the  following  county  work :  Un- 
der Specifications  No.  87 — For  improvement  of 
change  in  River  Road  through  lands  of  Wm. 
Knollman  and  Ered  Kinsler,  in  Crosby  town- 
ship.    Bond   for  $.500  required  with  bid. 

•|»Bids  are  asked  until  noon,  Nov.  4,  by  the 
Directors  of  Public  Service,  John  J.  Wenner, 
Clerk.  Cincinnati,  O.,  for  furnishing  the  neces- 
sary labor  and  materials  for  the  improvement 
of  Pogue  Ave.  from  Cohoon  St.  to  its  West- 
ern Terminus,  by  grading,  setting  limestone 
curbs,  paving  the  roadway  with  brick  and 
constructing  the  necessary  drains  and  inlets. 
Certified  check  for  $500  required  with  bid. 

^•Bids  will  be  received  until  11  a.  m.,  Nov. 
2,  by  Board  of  County  Commissioners.  John 
F.  Goldenbogen,  Clerk,  Cleveland,  O.,  for 
changing  the  grade  on  Broadview  Road  No.  1 
and  No.  4  from  Hood  .Ave.  to  a  point  about 
400  ft.  southerly  from  Tampa  .Ave.  F.  R. 
Lander  is  County  Surveyor. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
29,  by  Board  of  County  Commissioners, 
Cleveland.  O.,  for  grading  and  improving 
Ledge  Hill  on  Som  Center  Road.  Frank 
Lander   is   County   Surveyor. 

^Bids  will  be  received  until  5  p.  m.,  Nov.  1, 
by  J.  AIcHattie,  Town  Clerk.  Petrolia.  Om., 
for  the  constructon  of  about  6,-500  yds.  of  vit- 
rified brick  pavement  with  cement  curb  and 
gutters  in  the  Town  of  Petrolia,  Out. 

The  restraining  order  recently  granted  by 
the  Mahoning  County  Court,  .Alliance,  O.,  to 
prevent  the  Patterson  St.  road  from  being 
elevated  near  Sebring  has  been  dissolved  and 
the  work  will  be  resumed. 

City  Council  of  Lockland.  O.,  has  awarded 
the  contract  for  paving  Wayne  .Ave.,  with 
brick  to  the  Kirchner  Construction  Co.,  Cin- 
cinnati, O.,  at  $40,000.  The  improvement  will 
extend  over  3,500   ft. 

Resolutions  were  adopted  by  the  City  Coun- 
cil of  Canton,  O.,  declaring  necessary  the 
paving  of  Marion  St.,  Gibbs  St..  and  South 
Court  St.,  from  9th  St.  to  Cedar  St.  City 
Engineer  estimated  the  cost  of  paving  East 
8th  St.  from  Cherry  St.  to  the  corporation  line 
at  $32,829. 

Property  owners  of  Canton,  O.,  have  peti- 
tioned the  County  Commissioners  to  pave 
Lexington  Road  on  one  side  of  the  roadway 
from  Alliance  north  for  two  miles ;  .Alliance 
road  for  a  distance  of  2  miles :  Ilarrisburg 
Road  2  miles. 

City  Council  of  Marion,  O..  detennined  at 
the  last  meeting  to  lay  over  until  next  spring 
the  resolution  to  pave  Bine  -St.  to  the  South 
line  of  the  Big  Four  R.  R.  right  of  way  from 
Center   St. 

The  fodowing  were  low  bidders  for  the 
construction  of  street  paving  in  Youngstown, 
O. :    McKinnie  street   paving.   S.  H.   DeGroot, 
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$10,513.65 ;  Rayeii  Ave.  paving,  Weslrinnite 
material,  Keniicdv  Bros.,  $] 6,21 1.10,  asplialt, 
Cleveland-Trinidad  Co.,  $17,272.10;  Hine  St. 
paving,  M.  P.  Connelly,  $12,801.50. 

The  following  bid.s  were  received  by  the 
Comity  Comniissioner.s  and  Stale  Highway 
Coniniissioner  J.  C.  Wonders,  Colnmbus,  O., 
at  the  commissioner's  office,  for  the  improve- 
ment of  the  Canton-New  Berlin  Road  from 
the  Canton  corporation  limits  to  Edgefield : 
H.  P.  Kniselv,  Columbiana,  $20,.374.90 ;  Peter 
llahn  &  Son,  Canton,  $21,805:  Ohio  Engineer- 
ing Co.,  Elyria,  $20,500;  W.  H.  Stanton,  Can- 
ton, $22,010 ;  Philip  Diffenbacher  &  Son,  Mas- 
sillon,  $21,434;  S.  A.  Palmer,  Marietta,  $22,- 
560;  McGinty  Construction  Co.,  Minerva,  $22,- 
274;  F.  A.  Downs,  Canton,  $21,800.  The  county 
surveyor's  estimate  of  the  cost  was  $22,932.22, 
A  resolution  has  been  adopted  by  tlie  com- 
mon council  of  Lancaster,  O.,  authorizing  the 
city  engineer  to  draw  plans  and  specifications 
for  the  construction  of  pavement  on  Ewing 
St. 

County  commissioners,  according  to  advices 
from  Marion.  O.,  have  determined  to  improve 
the  LaRue  and  Agosta  pike  for  about  6 
miles  out  of  the  city.  Part  of  the  work  will 
be  done  with  tar  macadam,  and  the  remain- 
der of  the  distance  will  be  stone  road,  the 
latter  will  proliablv  be  completed  this  win- 
ter. 

-\  donation  has  been  offered  the  city  offi- 
cials of  Cleveland,  O.,  embracing  the  most 
picturesque  section  of  the  valley  of  Euclid 
creek  aliout  10  miles  east  of  the  public  square 
with  the  condition  that  a  roadway  be  put 
through  the  valley  and  the  whole  be  made  a 
part  of  the  outer  boulevard  chain  which  has 
been  under  discussion  for  some  time. 

The  contract  for  the  construction  of  one 
mile  of  Chillicothe  pike  was  recently  awarded 
by  the  Scioto  county  (Ohio)  commissioners, 
to  Kap  Bros.,  at  $8,032.  Brick  will  be  the 
material   used. 

Board  of  control,  Zanesville,  O.,  on  Oct.  14 
awarded  the  contract  for  the  paving  of  Locust 
-\ve.  to  Adams  Bros.'  Contracting  Co.,  at 
$5,133.  Work  will  be  started  on  the  improve- 
ment as  soon  as  the  contractors  can  ship  their 
outfit  from  East  Palestine,  where  a  big  con- 
tract  is  being  completed. 

.■\t  a  recent  meeting  of  the  Chamber  of 
Commerce,  Elyria,  O.,  the  Osborn  Engineering 
Co.,  of  Cleveland,  O.,  submitted  a  report  on 
the  roads  in  Elyria,  Carlisle,  Eaton  and  Ridge- 
ville  townships. 

The  board  of  control,  Hamilton,  O.,  re- 
ceived bids  October  20,  for  the  paving  of 
South  B  and  North  Sixth  Sts.  and  East  Ave., 
from  the  following  firms :  Thomas  P.  Strack 
and  the  Barber  Asphalt  Company,  of  Cincin- 
nati :  W.  S.  Pace  and  Carpenter  &  Anderson, 
of  Chicago;  Reily  &  Filer,  of  Toledo;  An- 
drews Asphalt  Paving  Company  of  this  city, 
and  the  Louis  Drach  Construction  Company 
of  Cleveland.  The  contracts,  which  will 
amount  to  about  $100,000,  will  be  awarded  in 
a   few  days. 

The  county  commissioners,  Toledo,  Ohio, 
have  awarded  the  contract  for  the  improve- 
ment of  Brown  road,  in  Jerusalem  and  Oregon 
townships  to  Garrigan  Bros.,  at  $2,300. 

Citizens  have  petitioned  the  city  council  of 
Ashland,  O.,  to  improve  Diamond  Highway 
by  paving,  grading  and  curbing.  Brick  is 
mentioned  as  the  material. 

City  council  of  Akron,  O.,  has  adopted  reso- 
lutions declaring  it  necessary  to  pave  South 
High  St..  south.  Rhodes  Ave.  from  East  Ex- 
change St.  south,  and  Broad  St.  from  the 
end  of  the  present   pavin.g  to  Kent  St. 

State  highway  department,  Columbus,  O., 
will,  it  is  said,  receive  bids  until  January  2, 
1011,  for  the  inacadamizing  of  the  Venice 
road. 

Oregon. 

It  has  been  decided  liy  the  city  council  of 
Portland,  Ore.,  to  withhold  authority  for 
laying  more  hard  surface  streets  until  it  has 
been  determined  how  long  a  time  it  will  re- 
quire for  the  completion  of  the  work  al- 
ready ordered. 

.\t  the  November  election  a  proposition  is 
to  be   submined  to   the   citizens   of  the   State 


of   Oregon   authorizing   the   counties   to   issue 
bonds  for  the  construction  of  roads. 

Bids  were  received  by  the  city  executive 
board,  Portland,  Ore.,  lor  the  improvement  of 
streets' as  follows:  Flanders  st.  from  Twenty- 
third  to  Cornell,  bitulithic  pavement,  War- 
ren Construction  Co.,  $4,116;  East  Forty- 
seventh  street  district,  grading,  concrete  curbs 
and  walks,  Giebisch  &  Joplin,  $5,521;  Hough- 
ton St.  from  Woolsey  to  McKenna,  grading 
and  concrete  curbs  and  walks,  St.  Johns  Sand 
&  Gravel  Co.,  $8,588;  Lane  St.  district,  con-  ■ 
Crete  pavement,  Giebisch  &  Joplin,  $14,194; 
^lacleay  boulevard  district,  grading  and  con- 
crete curbs  and  walks,  Portland  Concrete  Pile 
&  Equipment  Co.,  $13,856;  Powell  street  from 
East  Twenty-first  to  East  Twenty-sixth,  grad- 
ing and  concrete  curbs  and  walks,  Giebisch  & 
Joplin,  $3,457 :  Oregon  Hassam  Paving  Co., 
$3,827;  M.  Hansen,  $3,167;  East  Twentieth 
St.  from  Hawthorne  to  East  Harrison,  Has- 
sam pavement,  Oregon  Hassam  Paving  Co., 
$10,241  :  Vista  av.,  Hassam  paving,  Oregon 
Hassam  Paving  Co.,  $23,684. 

Pennsylvania. 

The  following  bids  were  received  by  di- 
rector of  public  service,  Philadelphia,  Pa.,  for 
the  construction  of  wood  block  pavement  in 
.\rch  St.,  between  Front  and  21st  St.,  and 
in  12th  St.  between  Market  and  Chestnut 
Sts.;  E.  W.  Vare,  $3.49  per  sq.  vd.,  $181,573; 
George  W.  Ruch,  $3.19  per  sq.  yd.,  $116,870; 
Barber  Asphalt  Co.,  $2.99  per  sq.  yd.,  $109,- 
430. 

City  highway  department,  Harrisburg.  Pa., 
received  bids  Oct.  13,  for  the  construction  of 
79,853  sq.  yds.  of  pavement  and  67,099  lin.  ft. 
of  curbing,  included  on  54  streets.  The  Bar- 
ber Asphalt  Paving  Co.,  and  the  Central  Con- 
struction &  Supply  Co.,  of  Harrisburg,  Pa., 
were  the  lowest  bidders,  the  first  being  lower 
on  granite,  and  the  latter  on  granolithic.  It 
is  thought  that  the  work  will  be  divided  be- 
tween the  two  firms. 

County  commissioners  have  agreed  to  ad- 
vertise for  the  improvement  of  several  new 
sections  of  road  throughout  the  Washington 
sections  of  road  throughout  Washington 
County,  Pa.  One  important  stretch  extends 
from  Meadowlands  to  the  boroush  line  of 
Houston,  and  it  is  proposed  to  use  brick  for 
the  work. 

Merchants  and  business  men  of  North  Han- 
over St.,  Carlisle.  Pa.,  between  Square  and 
Louther  Sts.,  a  distance  of  two  squares,  are 
considering  petitioning  the  city  council  to 
pave  the  street  with  vitrified  brick. 

Contracts  for  the  subgrading,  curbing  and 
bitumen  macadamizing  of  Monitor  Ave.,  from 
the  i?righton  road  to  the  ris^ht  of  way  of  the 
Pittsburgli,  Ft.  Wayne  and  Chicago  Railroad, 
and  for  walks,  steps  and  stone  fence  in  the 
park  at  Ben  Avon  station,  Pittsburg,  Pa.,  hav 
been  awarded  by  the  Ben  Avon  borough  coun- 
cil. The  latter  improvements  w'ill  require 
about  270  cu.  yds.  of  grading  above  the  walks 
and  steps,  2,110  sq.  ft.  of  concrete  walk,  -520 
lin.  ft.  of  concrete  steps,  570  ft.  of  stone 
fence  and  other  material,  and  will  be  almost 
an  exact  duplicate  of  the  approach  to  the  sta- 
tion on  the  other  side  of  Spruce  run.  This 
contract  has  been  let  to  J.  K.  Wymard.  The 
Monitor  Ave.  w-ork  will  require  about  958  cu. 
yds.  of  grading,  1,743  ft.  of  curb,  2,022  sq. 
.  yds.  of  bitumen  macadam  and  396  sq.  yds.  of 
iilock  brick  gutter.  This  contract  was  awarded 
to  Thomas  Sweeney. 

Texas. 

Advices  from  Austin,  Tex,,  state  that  Ellis 
county  has  issued  bonds  amounting  to  $.>jO.- 
000  for  flic  improvement  of  its  public  high- 
ways, 

.\  proposition  is  under  consideration  for 
bonding  Victoria  county  for  $200,000  or  more 
for  road  building.  The  county  seat  is  at  Vic- 
toria, Tex. 

At  a  meeting  held  at  Cuero,  Tex.,  Oct.  13,  by 
representatives  of  Calhoun,  Victoria,  De  Witt 
and  other  counties,  an  organization  was  ef- 
fected to  promote  the  construction  of  a  60-ft. 
unobstructed  highway  extending  from  San 
.\ntonio  to   Port  Lavaca. 


City  council  of  Houston,  Tex.,  has  been  pe- 
titioned by  citizens  for  the  construction  of 
shell  pavement  on  Harrington  St.  from  Maury 
to  Hardy  Sts.  The  matter  has  been  referred 
to  the  city  commission. 

Road    District     No.     1,    of     Brown    county, 
which    was   the   first    district    in    the    state    to 
take   advantage   of   the   law   authorizing   bond 
issue  for  road  improvements,  and  which  voted 
$100,000   road   bonds   in  May,   1909,   will   vote 
on  an  increased  issue   of  $-50,000  with   which 
to   carry   the  graveled   roads   out   to   the   dis- 
trict   line,    on    Nov.    14.     The    move    for    tlie 
increased   issue   originated   with    the    farmers,         .; 
and   is   primarily   a   farmers'   move,  though   it        i 
is  believed  the  town,  which   pays  80  per  cent        " 
of    the    taxes,    will    indorse    the    issue    almost        * 
unanimously.  D.  F.  Johns,  .n,  secretary.  Brown- 
wood,  Tex. 

Utah. 

Advices  from  Log.-m,  Utah,  state  that  at 
the  coming  election,  a  proposition  will  be  sub- 
mitted to  the  people  to  vote  a  2%-mill  tax 
for  two  years,  amounting  to  a  total  of  about 
$53,000,    for   the    improvement    of    roads. 

Active  work  on  roads  in  Wasatch.  Carbon 
and  LTintah  counties,  Utah,  which  will  form 
important  links  in  the  proposed  state  road 
from  Logan  on  the  north,  to  St.  George  on 
the  south,  will  be  begun  soon.  Each  county 
has  appropriated  the  necessary  $2,000  for  the 
work. 

Vermont. 

In  his  annual  report,  recently  made,  to  tlie 
State  Legislature,  C.  W.  Gales,  Franklin,  Vi.. 
State  Highway  Commissioner,  recommends 
the  purchase  of  portable  road  building  ma- 
chinery and  drilling  outfits,  to  be  used  in  the 
several  counties  in  towns  or  groups  of  towns 
as  mav  be  needed. 

The  public  service  connnission,  according  to- 
advices  from  Montpelier,  Vt.,  has  instructed 
the  Central  Vermont  Ry.  Co.  to  do  the  fol- 
lowing work  in  the  village  of  Brattleboro,  'Vt. : 
Lay  out  and  construct  a  new  highway  on  the 
rock  bluff  extending  from  the  south  line  of 
Bridge  st.  near  the  corner  of  the  Brattleboro 
House,  southw^ard  about  375  ft.  to  a  point  di- 
rectly west  of  the  present  passenger  station; 
thence  eastward  bv  a  steel  bridge,  over  the 
tracks  and  yard  of  the  Central  Vermont  Rail- 
way;  thence  northward  from  the  east  end  of 
said  bridge,  by  an  inclined  plane,  or  ramp,  to 
Bridge  street.'  Lay  out  and  construct  a  new 
highway  extending'  from  the  west  end  of  said 
bridge  'southward  to  connect  with  Vermont 
street  at  a  point  about  275  feet  south  of  the 
Central  'Verniont   freight  house. 

■Virginia. 

•I-Bids  will  lie  recei\  eil  until  noon,  Oct.  31, 
bv  Citv  Clerk,  Portsmouth,  Va.,  for  the  regu- 
lating and  oavinc  of  certain  streets  in  that  city. 
The  approximate  quantities  are  estimated  as 
follows:  71„350  sq.  vds.  of  pavement,  32.."i44 
lin.  ft.  of  new  curb,  all  granite,  or  28,19(i  hn. 
ft.  thereof  to  be  concrete  combined  curb  and 
gutter,  and  4,348  lin.  ft.  thereof  to  be  concrete 
curb.    V.  O.  Cassell,  Jr.,  is  L.ty  Engineer. 

The  street  committee  of  the  city  council  of 
Richmond,  Va„  has  recommended  the  con- 
struction of  pavement  and  curb  on  Main  St. 
for  four  or  five  blocks  west  of  Vine. 

The  board  of  control,  Norfolk,  Va.,  has 
recommended  the  finance  committee  to  re- 
pave  Bank  St.  between  Freemason  and  Queen 
Sts.,  at  a  cost  of  $10,092;  also  replace  the 
8-in.  water  mains  with  12-in.  pipe  at  an  addi- 
tional outlay  of  $l.5tt0. 

Washington. 

•J-Bids  will  be  received  until  11  a.  m..  No- 
vemlxT  5,  by  Capt.  E.  C.  Long,  constructing 
quartermaster,  482  .Arcade  Annex,  Seattle, 
Wash.,  for  the  construction  of  road,  walks, 
drains,   crossings,    etc..   at   Fort  Ward,   Wash. 

County  Engineer,  Montesano,  Wash.,  has 
recommended  that  the  county  raise  approxi- 
mately $280,000  for  the  improvement  of  roads. 

Tlie  board  of  county  commissioners.  Bel- 
lingham.  Wash.,  Iiave  awarded  two  contracts 
for   the   construction    of   the   Woodlawn    road 
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around  the  north  shore  of  Lake  Whatcom, 
from  Silver  Beach  to  Woodlawn,  a  distance 
of  about  2  miles.  The  road  is  divided  into 
four  sections.  Worlhen  &  Sattlierwaitc  were 
awarded  the  contract  for  two  sections  of  the 
work  and  the  Cascade  Trading  &  Construc- 
tion Company  was  awarded  the  contract  for 
the  other  two  sections.  The  road  will  cost 
about  $8,000. 

County  commissioners,  Bellingham.  Wash., 
have  passed  a  resolution  authorizing  the  state 
highway   commissioner    to    survey   across    the 


county  and  establish  road  No.  0,  in  Whatcom 
county  as  the  northern  end  of  the  state  boule- 
vard from  Oregon  to  British  Columbia. 

County  Engineer,  Bellingham,  Wash.,  has 
been  instructed  by  the  board  to  secure  right 
of  way  for  the  county  road  across  state  land 
on  Van  Zandt  dyke  in  section  M,  township 
:W  north,  range  -5  east. 

West    Virginia. 

City  council  of  Elm  Grove,  W.  Va.,  has 
awarded  the  contract  for  the  construction  of 
pavement  on  Kruger  St.  from  Dusch's  Corner 


to    a    point    near    the    local    public    school,    to 
George  W.  Lemmon,  Wheelinii,  W.  Va. 

Canada. 

On  New  Years  Day  a  special  election  will 
be  held  at  Toronto,  Out.,  to  allow  rate-payers 
to  vote  on  $100,000  for  good  roads  leading 
into   that   city. 

Advices  from  New  Westminster,  B.  C, 
state  that  the  sum  of  $G,500  is  to  be  spent 
on  the  macadamizing  of  the  main  road  from 
Lulu  Island  to  that  city,  which  is  at  present 
nearly   impassable. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

Council  Committee  has  decided  to  employ 
an  expert  to  investigate  the  condition  of  the 
water  plant  in  North  Birmingham.  Birming- 
ham, Ala.,  and  it  is  expected  that  improve- 
ments suggested  will  be  taken  up  immediately. 

City  Council  and  Mayor  of  Cullman,  .\Ia., 
have  under  consideration  the  matter  of  con- 
structing a  complete  sanitary  sewerage  sys- 
tem. 

Arkansas. 

It  is  reported  that  J.  McCoppin,  Little  Rock. 
Ark.,  has  been  aw-arded  the  contract  for  the 
construction  of  sewers  in  District  No.  1, 
Morrilton.  Ark. 

California. 

•J«Bids  are  asked  until  10  a.  m.,  Nov.  !).  bv 
the  Board  of  Public  Works  of  Oakland,  Cal, 
Jas.  W.  Nelson,  Secy.,  for  furnishing  the 
necessary  labor  and  materials  for  and  in  the 
construction  of  a  storm  sewer,  with  appur- 
tenances in  Market  and  7th  Sts.,  from  the  ex- 
isting intercepting  sewer  in  2nd  St.  to  the  ex- 
isting sewer  in  West  St.  Bond  for  $.3,000  re- 
quired. 

^Bids  will  be  received  until  Nov.  7  by  J. 
H.  .Stineman,  City  Clerk.  Roseville,  Cal,  for 
a  complete  sewer  system,  consisting  of  septic 
tank,  contact  beds  and  42,27.j  ft.  of  6-in..  2,6-hi 
ft.  of  8-in.,  13,151  ft.  of  10-in.  and  9,984  ft.  of 
12-in.  vitrified  pipe. 

The  contract  for  laying  the  extension  of 
the  sewer  system  on  Carpenter  St.,  Grass 
Valley,  Cal.,  has  been  awarded  James  Stead 
bv  the  Board  of  Citv  Trustees  at  18  cents  per 
foot. 

Board  of  Health  has  advised  the  city  coun- 
cil of  Los  Angeles,  Cal.,  to  order  the  con- 
struction of  a  sewer  along  .36th  PI.,  from  Wes- 
ley to  Santa  Monica  Ave.,  and  also  the  ex- 
tension of  the  Avenue  29  sewer  from  its  pres- 
ent terminus  to  Barranca  St. 

The  Contra  Costa  Construction  Co.  has 
started  work  on  their  $10,000  contract  for  the 
construction  of  a  large  concrete  storm  sewer 
in  San  Pablo  Ave.,  from  59th  to  67th  Sts.. 
Oakland,  Cal. 

Colorado. 

A  mass  meeting  has  been  held  by  the  resi- 
dents of  the  south  side  to  urge  the  city  coun- 
cil of  Colorado  Springs.  Colo.,  to  construct 
seven  blocks  of  sewer  in  that  part  of  the 
place. 

Connecticut. 

A  contract  has  been  awarded  the  recently 
■  incorporated  A.  W.  Bryne  Co.,  Hartford, 
Conn.,  for  the  construction  of  the  pipe  line 
from  the  Glastonbury  reservoir  through  Hills- 
town,  to  the  bridge  in  Burnside  by  the  East 
Hartford  fire  district. 

Florida. 

The  Logan  Concrete  &  Engineering  Co.  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  3,000,00n-gal.  reservoir  in  the  water 
works  yard  at  Jacksonville,  Fla.,  for  $.57,.500. 
Bids  were  received  for  the  work  as  follows; 
Logan  Concrete  and  Engineering  Co.,  Jack- 
sonville, companv's  plans,  $-53,400 ;  board's 
plans.  $.'J7,riOO.  j'  D  McGee,  South  Carolina, 
$".4,,'-'.-)(i.  Bryan  &  Co.,  Jacksonville,  $62,137.50. 
F.    W.    Long    &    Co.,      Jacksonville.      $74,445. 


Municipal  Engineering  and  Construction  Co., 
Chattanooga,  $59,486.  W.  T.  Cotter,  Jackson- 
ville, $62,500. 

Board  of  Health  and  city  officials  have  un- 
der  consideration   the  construction   of   a   new- 
sewerage   system   for  Ocala,   Fla. 
Georgia. 

•J«Bids  will  be  received  until  11  a.  m..  Nov. 
15,  by  Capt.  G.  Vidmer,  Constructing  Quar- 
termaster, Fort  Oglethorpe.  Ga.,  for  the  con- 
struction of  a  sterlizing  plant  at  that  post. 

An  election  will  be  held  at  Dublin,  Ga.,  Dec. 
6,  for  the  purpose  of  obtaining  the  assent  of 
two-thirds  of  the  qualified  voters  to  the  issuing 
of  bonds  to  the  amount  of  $.30,000,  $25,000  of 
which  will  go  to  the  improvement  of  lights 
and  sewers  and  $5,000  to  street  paving. 

The  Water  Works  Department,  Atlanta.  Ga., 
has  expended  $210,000,  its  allottnient  of  the 
first  sale  .of  bonds  for  the  improvement  of 
the  system  and  a  meeting  has  been  called  by 
the  finance  committee  to  discuss  the  matter  of 
providing  another  $300,000  for  the  necessary 
work. 

Illinois. 

Board  of  Local  Improvements  of  Pekin,  III, 
after  a  recent  hearing  on  objections  to  the 
plans  for  the  proposed  Third  District  Sewer 
improvement,  overruled  and  adopted  the  said 
plans  as  feasible. 

Charleston,  III,  Board  of  Local  Improve- 
ments have  decided  it  necessary  to  construct 
a  sewer  in  11th  and  Harrison  Sts.  Work  will 
be  started  as  soon  as  the  contract  is  let. 

Bonds  amounting  to  $5,000  for  the  installa- 
tion of  a  water  works  plant  at  the  village  of 
Beecher,  111.,  have  been  sold  and  work  of 
laying  mains  will  be  commenced  at  once. 

Board  of  Local  Improvements,  Barrington, 
111,  has  under  consideration  the  extension  of 
water  mains  on  Walnut  St.  to  the  village  lim- 
its and  the  installation  of  a  sanitary  sewer 
system. 

.A  petition  has  been  filed  with  the  Board  of 
Local  Improvements,  Joliet,  III,  for  the  con- 
struction of  a  sewer  on  Granite  St.,  from 
Raynor  to  Wilcox  Ave.  The  matter  was  re- 
ferred to  City  Engineer  Stevens. 

Following  are  the  low  bids  and  bidders  as 
i.pened  bv  the  Board  of  Local  Improvements, 
City  of'  Chicago:  Chas.  A.  V.  Standish. 
Sec'y.  Room  300,  City  Hall,  for  furnishing 
and  laying  water  supply  pipes  in  the  follow- 
ing streets :  N.  .^Srd  Ave.  from  Humboldt 
.Ave.  to  Fullerton  Ave.,  1,.340  lin.  ft.  of  8-in. 
cast  iron  pipe,  $1.24y2  per  ft.,  valve  basins, 
$30  each,  total  $1,728.30.  Malachy  Murphy. 
■")315  Wabash  Ave.  N.  Avers  Ave.,  Greenwood 
.  Terrace,  to  a  point  90  ft.  n.  of  n.  line  of 
Wrightwood  Ave.,  850  lin.  ft.  of  6-in.  cast  iron 
pipe!  90  cts.  per  ft.,  valve  basins,  $30  each, 
total.  $795.  Malachv  Murphy,  -^Slo  Wabash 
Ave.  S.  42nd  Ct.,  W.  14th  St.  to  W.  15th  St., 
737  lin.  ft.  of  cast  iron  pipe  (6-in.),  91  cts. 
per  lin.  ft.,  total  $700.67.  Angelo  Mancini, 
Chicago.  S.  43rd  Ave.,  W.  14th  St.  to  W.  15th 
St..  737  lin.  ft.  of  6-in.  cast  iron  pipe.  91  cts. 
per  lin.  ft.,  valve  basins.  $:30  each,  total  $700.67. 
■\ngelo  Mancini,  Chicago.  S.  43rd  Ct.,  1  Ith 
St.  to  10th  St.,  1.317  lin.  ft.  of  18-in.  cast  iron 
pipe.  $1,181/2.  valve  basins.  $30  each,  total, 
$1,620.09.  Tutelli  &  Scully.  518  W.  Taylor  St. 
W.  105th  St.,  Wentworth  .\ve.  to  C.  &  W.   f. 


R.  R.,  1,238  lin.  ft.  of  8-in.  cast  iron  pipe, 
$1.21,  valve  basins,  $30  each,  total  $1,.527,98. 
Malachy  .Murphy,  .5315  Wabash  Ave.  N.  69th 
.■\ve.,  Wrightwood  Ave.  to  I'ullerton  .Ave., 
1,294  lin.  ft.  of  8-in.  cast  iron  pipe,  $1.24  per 
lin.  ft.,  valve  basins,  $30  each,  total  $1,634.56. 
Angelo  Mancini.  Chicago. 

•{•Bids  are  asked  by  B.  J.  MuUaney,  Com- 
missioner of  Public  Works,  Citv  of  Chicago, 
Room  705,  City  Hall,  until  11  a',  m.,  Oct.  28.  ■ 
1910,  for  furnishing  all  tools,  machinery,  la- 
bor, material,  etc.,  necessary  lor  the  removal 
of  old  steam  piping  system  and  installation 
of  new  system  as  follows  in  the  68th  pumping 
station:  The  piping  system  is  such  as  is  ne- 
cessary for  three  .350  horse  power  horizontal 
water  tube  boilers  including  the  removal  of  all 
old  or  temporary  piping,  the  steam  connection 
to  the  induced  draft  apparatus  and  also  to 
open  feed  water  heater  and  Ventura  or 
Worthington  feed  water  meter  and  such  other 
work  as  is  necessary  to  complete  the  piping 
of  the  plant.  The  piping  varies  from  2  ins.  to 
10  ins.  in  diameter  and  shall  be  designed  for 
a  working  pressure  of  175  lbs.  of  steam,  gage 
pressure.  All  valves  and  piping  shall  be  tested 
before  shipment  to  a  hydrostatic  pressure  of 
275  lbs.  per  square  inch  and  prove  tight. 

The  following  contracts  have  been  awarded 
to  date  in  connection  w-ith  the  rebuildin.g  of 
the  68th  St.  pumping  station  by  B.  I.  .Mul- 
laney.  Commissioner  of  Public  Works,  City 
of  Chicago.  Removing  old  boilers  and  fur- 
nishin.g  new  ones,  Babcock  &  Wilcox  Co.,  -567 
W.  Lake  St.,  Chicago.  111.  Contract  price  $12,- 
998.  Building  new  boiler  foundations,  etc.. 
Nash  Dowdell  Co.,  145  La  Salle  St..  contract 
price.  $9,000.  Remodeling  north  half  of  boiler 
room.  Jno.  J.  O'Brien  Co.,  contract  price. 
$27,562. 

Bids  will  I)e  opened  bv  the  Board  of  Local 
Improvemnts.  City  of  Chicago.  Chas.  X.  V. 
Standish.  Sec'y,  Room  302,  Citv  Hall,  Novem- 
ber 2.  1910.  at  11  a.  m..  for  the  construction 
of  sewers  in  the  following  streets:  990  lin. 
ft.  of  12-in.  tile  oipe  sewer  in  S.  48th  .Ave. 
from  Monroe  St.  to  Jackson  Blvd.  with  an 
average  cut  -of  10.5  ft.,  7  manholes  and  9 
catchbasins:  710  lin.  ft.  of  12-in.  tile  pipe  sew- 
er in  S.  48th  .Ave.  from  Jackson  Blvd.  to  Van 
Buren  St.,  with  an  :  .erage  cut  of  10..5,  4  man- 
holes and  4  catch  basins;  680  lin.  ft.  of  12-iii. 
tile  pipe  sewer  in  Humboldt  .Ave.  from  X. 
44th  .^ve.  to  N.  43rd  .>\ve.  with  an  average 
cut  of  8.0.  4  manholes  and  1  catchbasin ;  67o 
lin.  ft.  of  15-in.  tile  pipe  sewer  with  an  aver- 
age cut  of  On  ft..  10  manholes  and  15  catch- 
basins;  670  lin.  ft.  of  double  strength  20-in. 
tile  pipe  sewer  in  Oglcsliy  .-Xve.  from  E.  7Sth 
St.  to  E.  79th  St.  with  a'n  average  cut  of  12 
ft,  5  manholes  and  6  catchbasins:  340  lin.  ft 
of  12-in.  tile  pipe  sewer  in  Spaulding  .-^ve,. 
from  W.  .38th  St.  to  W.  37th  PI,  with  ar,  aver- 
age cut  of  11  ft.;  .330  lin.  ft.  of  r3-in.  tdc 
pipe  sewer  in  W.  .37th  PI,  from  the  center 
line  of  Spaulding  Ave.  to  a  point  290  ft.  west. 
6  manholes  and  5  catchbasins;  420  lin.  ft.  01 
12-in.  tile  pipe  sewer  in  75th  PI,  with  an 
average  cut  of  9  ft.;  610  iin.  ft.  of  12-in.  tilt- 
pipe  sewer  in  Stonv  Island  Ave.  on  the  west 
side  between  7,5th  St.  and  76th  St.,  with  aver- 
age cut  of  12  ft.,  10  manholes  and  16  catch- 
basins rnd  a  svstem  of  sewers  in  the  following 
streets  to  be  known  as  the  111th  St.  system; 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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'-',320  lin.  It.  of  24-11).,  double  invert  back  sew- 
er on  nith  St.,  between  Eggleston  Ave.  and 
Halstcd  St.,  with  an  average  cut  of  13  ft. ; 
3.3.5  lin.  ft.  of  30-in.  brick  sewer  with  a  double 
ring  in  113th  St.  from  Stewart  Ave.  to  Eg- 
gleston Ave.  with  an  average  cut  of  13  ft. : 
dGdO  lin.  ft.  of  24-in.  brick  sewer  with  a  dou' 
ble  invert  in  113th  St.,  from  Eggleston  Ave. 
to  Powell  Ave.,  with  an  average  cut  of  14.5 
ft.;  670  lin.  ft.  of  r2-in.  tile  pipe  in  Eggles- 
ton Ave.,  from  112th  St.  to  113th  St.,  with 
an  average  cut  of  10.5  ft. ;  560  lin.  ft.  of  15- 
in.  tile  pipe  sewer  in  Eggleston  Ave.,  from 
11.3th  St.  to  114th  St.,  with  an  average  cut  of 
9  ft. ;  495  lin.  ft.  of  12-in.  tile  pipe  sewer  in 
Eggleston  Ave.  from  114th  St.  to  alley  north 
of  115th  St.,  with  an  average  cut  of  8  ft.; 
1,330  lin.  ft.  of  12-in.  tile  pipe  sewer  in  Butler 
St.  from  111th  St.  to  113th  St.,  with  an  aver- 
age cut  of  9.5  ft.;  660  lin.  ft.  of  15-in.  tile 
pipe  sewer  in  Butler  St.,  from  113th  St.  to 
114th  St.  with  an  average  cut  9.5  ft.;  495 
lin.  ft.  of  r2-in.  tile  pipe  sewer  in  Butler  St. 
from  114th  St.  to  alley  N  of  115th  St.,  with 
an  average  cut  of  8  ft.;  1,325  lin.  ft.  of  12-in. 
tile  pipe  sewer  in  Parnell  Ave.,  from  111th  St. 
to  113th  St.,  with  an  average  cut  of  10  ft.; 
495  lin.  ft.  of  12-in.  tile  pipe  in  Parnell  Ave. 
from  114th  St.  to  alley  north  of  11.5th  St.. 
with  an  average  cut  of  8.0  ft.  Work  includes 
69  manholes  and  100  catchbasins. 

Following  are  the  low  bidders  and  bids  as 
opened  by  the  Board  of  Local  Improvements. 
City  of  Chicago,  Chas.  A.  V.  Standish,  Sec'y. 
Room  302,  City  Hall,  for  laying  and  furnish- 
ing water  service  pipes  in  the  following 
streets.  Hollywood  Ave.,  Clark  St.  to  South- 
port  Ave.,  David  Walsh.  6628  South  Chicago 
Ave.,  Chicago ;  Balmoral  Ave.,  Robey  St.  to 
Ravenswood  Park,  408  lin.  ft.  of  lead  water 
service  pipe  with  brass  fittings,  etc.,  $287.64. 
Jas.  J.  Renn,  367  W.  Chicago  Ave. ;  Burnside 
Ave..  Cottage  Grove  Ave.  to  St.  Lawrence 
Ave.,  240  lin.  ft.  of  lead  water  service  pipe 
with  fittings,  $189.60,  David  Walsh.  6628  South 
Chicago  Ave.;  Bernard  .'\ve.,  Elston  Ave.  to 
Irving  Park  Blvd..  624  lin.  ft.  of  water  serv- 
ice pipe,  total  $492.96,  Jas.  J.  Renn,  367  W. 
Chicago  Ave. ;  Byron  Ave.,  N.  Hamlin  Ave.  to 
N.  40th  Ave.,  108  lin.  ft.  of  lead  water  service 
pipe,  $97.20,  Jas.  J.  Renn,  367  W.  Chicago 
Ave. ;  Costello  Ave.,  Kimball  Ave.  to  Lawn- 
dale  Ave.,  1.273  lin.  ft.  of  lead  water  service 
pipe,  total,  $1,056.59,  Jas.  J.  Renn,  367  W.  Chi- 
cago Ave.;  Champlain  Ave.,  Burnside  Ave. 
to  E.  95th  St.,  243  lin.  ft.  of  lead  water  service 
pipe,  total,  $185.90,  Jas.  J.  Renn,  .367  W.  Chi- 
cago Ave. ;  Christian  Ave.,  Elston  Ave.  to  Irv- 
ing Park  Blvd..  1092  lin.  ft.  of  lead  water 
service  pipe,  total,  $813.54,  Dan'l  J.  Hardin, 
3139  Indiana  Ave.;  Gladys  Ave.,  48th  Ave. 
to  50th  Ave.,  503  lin.  ft.  of  lead  water  service 
pipe,  total,  $.349.69,  Jas.  J.  Renn,  367  W.  Chi- 
cago Ave. ;  Michigan  Ave.,  68th  St.  to  71st 
St.,  1,400  lin.  ft.  of  lead  water  service  pipe. 
$826,  David  Walsh.  6628  South  Chicago  Ave.; 
90tli  St..  St.  Lawrence  Ave.  to  Dauphin  Ave., 
1,617  lin.  ft.  of  lead  water  service  pipe,  total. 
$954.03.  David  Walsh.  6628  South  Chicago 
Ave.:  Peoria  St.,  119th  St.  to  122nd  St.,  192 
lin.  ft.  of  lead  water  service  pipe,  total  $1.58.40, 
Jas.  J.  Renn,  .367  W.  Chicago  Ave. 

•JiBids  will  be  received  by  the  Board  of  Lo- 
cal Improvements.  City  of  Chicago,  Chas.  A. 
V.  Stanish,  Sec'y.  Room  302,  City  Hall,  until 
11  a.  m.,  November  2,  for  furnishing  water 
service  pipes,  Buffalo  boxes,  brass  stop 
cocks,  etc.,  and  laying  same  in  the  following 
streets :  Ave.  J.,  Indianapolis  .\ve.  to  E.  106th 
St.;  Dauphin  .\ve.,  E.  90th  St.  to  E.  92nd 
St.;  Lunt  Ave..  Clark  St.  to  a  point  ,520  ft.  E. 
of  Sheridan  Rd. ;  Rice  St.,  Western  Ave.  to 
Campbell  Ave.;  Western  Ave.,  Montrose  Ave. 
to  Lawrence  Ave. ;  N.  Whipple  St.,  .Aiddison 
St.  to  Elston  Ave.  and  a  system  of  streets. 
87th  St.,  St.  Lawrence  to  Dauphin  Ave.,  E. 
88th  St.,  St.  Lawrence  .^ve.  to  Dauphin  Ave. ; 
E.  89th  PI..  St.  Lawrence  .Xve.  to  Dauphin 
Ave..  Dauphin   .\ve.,  87th  St.  to  90th  St. 

Indiana. 

4«Bids  will  be  received  until  Nov.  19,  by 
Board  of  Public  Works,  Richmond,  Ind.,  for 
the  construction  of  24-in.  sewer  pipe,  950   ft.. 


including  a  small  amount  of  rock  excavation. 
H.  M.  Hammond  is  President  of  the  Board  of 
Public  Works.  F.  R.  Charles  is  City  En- 
gineer. 

Iowa. 

At  a  special  municipal  meeting  held  in  Adair, 
la.,  recently,  the  citizens  voted  in  favor  of  the 
construction  of  a  water  works  system  to  cost 
approximately  $20,000.  Work  will  be  started 
as  soon  as  the  contracts  are  let. 

Kansas. 

4*Bids  will  be  received  until  2  p.  m.,  Oct.  28, 
by  the  Board  of  Public  Works,  Kansas  City, 
Mo.,  for  the  construction  of  sewers  in  Sewer 
District  No.  311,  Sewer  Division  No.  2.  P.  R. 
Stinson  is  Secretary  Board  of  Public  Works. 

^•Bids  will  be  received  ntil  2  p.  m.,  Oct.  27, 
by  Board  of  rire  and  Water  Commissioners, 
Kansas  City,  Mo.,  for  the  furnishing  and  de- 
livering of  following  supplies  for  water  works 
department;  114  tons  of  straight  hub  spigot 
cast  iron  pipe;  15  tons  of  standard  hub  soigot 
cast  iron  nipe;  29  tons  of  flagged  specials.     E. 

B.  Harrington  is  Secretary. 

^Bids  will  be  received  until  5  p.  m.,  Nov.  7, 
by  W.  F.  Sams,  city  clerk,  Chanute,  Kan.,  for 
the  installation  of  three  3  h.  p.  boilers  for  the 
construction  and  laying  of  approximately  !l 
miles  of  4-in.  and  16-in.  water  mains. 

A  meeting  was  recently  held  in  Wichita, 
Kan.,  to  take  up  the  matter  of  constructing  a 
new  main  sanitary  sewer,  having  its  source 
near  25th  and  Arkansas  or  Waco  Ave.,  thence 
southerly  to  14th  St.  and  east  to  Mathewson 
Ave. 

Petitions  are  being  signed  by  property  own- 
ers to  submit  to  the  City  Commission  of 
Topeka,  Kan.,  providing  for  the  creation  of 
the  Shunganunga  sewer  district. 

'llie  plans  and  specitications  for  the  water 
works  system  for  Scandia,  ivan.,  have  been 
completed  and  delivered  to  the  Council  at  tliat 
place.  Bids  will  not  be  called  for  until  the 
bonds  are  sold.  The  J.  S.  Woley  Co.,  Reliance 
Bldg.,  Kansas  City.   ]\In..  is  the  Engineer. 

Maryland. 

•J«Bids  are  asked  until  11  a.  m.,  Nov.  2,  by 
the  Sewerage  Commission  of  Baltimore,  Md., 

C.  W.  Hendrick,  Chief  Engineer,  for  con- 
structing sanitary  lateral  sewers  in  District 
34,  the  work  including  26,450  ft.  8-in.  to  22-in. 
terra  cotta  pipe  sewer,  2,750  ft.  brick  and  con- 
crete sewer,  27-in.  diaineter ;  15,000  lin.  ft. 
6-in.  house  connections. 

•J-Bids  will  be  received  until  11  a.  m.,  Nov. 

2,  by  Board  of  Awards,  Baltimore,  Md.,  for 
the  construction  of  sanitary  lateral  sewers  in 
District  34.  The  work  includes  the  following 
approximate  quantities :  26,450  lin.  ft.  8-in.  to 
22-in.  terra  cotta  pipe  sewer,  2,750  ft.  brick 
and  concrete  sewer  27  ins.  diameter,  and 
15,000  lin.  ft.  6-in.  house  connections.  J.  Barry 
Mahool  is  president  of  Board  of  Awards. 

Massachusetts. 

^Bids   will   be   received   until   3   p.   m.,   Nov. 

3,  by  Water  Board.  Brookline,  Mass.,  for 
furnishing  and  installing  a  vertical  triple  ex- 
pansion pumping  engine,  capacity  of  2,500,(Mri. 
g-allons  in  24  hours,  high  service  pumping 
station.   Brookline.   Mass. 

Michigan. 

Residents  of  Ann  St.,  Marquette,  Mich, 
have  filed  a  petition  for  the  construction  of 
an  extension  of  the  sewer  in  that  thoroughfare 
and  the  sewer  committee  has  been  instructed 
to  prepare  specifications  and  estimates  of  the 
work. 

Plans  have  been  adopted  by  the  Common 
Council  and  the  Board  of  Public  Works.  Al- 
legan, Mich.,  for  the  construction  of  the  south 
side  sewer.  As  proposed  the  sew-er  will  empty 
into  the  river  above  the  dam. 

Property  owners  in  West  Ishpeming,  Ish- 
peming,  Mich.,  are  contemplating  applying  to 
the  city  council  for  the  extension  of  a  water- 
main  to  that  location.  The  improvement  would 
require  the  construction  of  a  1-mile  pipe  line 
to  connect  the  suburb. 

City  Council  of  Laurium,  Mich.,  is  con- 
sidering the  installation  of  a  purification  plant 
and   septic  sewer  system  for  that  place.     The 


cost  of  the  work  according  to  the  estimate  of 
plans  under  contemplation  would  be  about 
$5,000. 

Citizens  on  Industrial  Ave.  have  filed  a  pe- 
tition with  the  Common  Council  of  Flint, 
Mich.,  for  the  extension  of  the  storm  water 
sewer  on  Industrial  Ave.  to  North  St.  The 
matter  was  referred  to  the  sBwer  committee. 

City  Council  of  Lansing,  Mich.,  has  been 
petitioned  to  extend  the  water  works  system 
on  Ballard  St.  and  Oakland  Ave.  and  by  the 
Board  of  Education  for  the  mains  to  the 
southeastern  part  of  the  city. 
Minnesota. 

4»Bids  will  be  received  until  8  p.  m.,  Oct. 
29,  by  V.  N.  Roderick,  City  Clerk,  Brainerd, 
Minn.,  for  the  construction  of  a  new  sewer 
in  District  No.  4  in  the  city  of  Brainerd, 
Minn. 

^Bids  will  be  received  until  8  p.   m.,  Oct. 

29,  by  V.   N.  Roderick,  City  Clerk,  Brainerd, 

'  Minn.,    for  the  construction   of   a  new   sewer 

in   Sewer   District  No.  5.     V.   N.  Roderick   is 

City  Clerk. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov.  ■',, 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Dayton 
.•\ve.,  from  Syndicate  Ave.  to  Hamiline  r.ve. 
R.  L.  Gorman  is  Clerk  of  the  Board. 

^Bids  will  be  received  until  2  p.  tn.,  Nov.  :'.. 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Bradley  St. 
from  Jenks  St.  to  a  point  100  ft.  north  of  the 
north  line  of  Case  St. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov.  3. 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
tor  the  construction  of  a  sewer  on  Geranium 
St.  from  Rice  St.  to  Svlvan.  R.  L.  Gorman  is 
Clerk  of  the  Board  of  Public  Works. 

4"Bids  will  be  received  until  2  p.  m.,  Nov.  3. 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Conway  St. 
froin  its  present  terminus  just  west  of  Maria 
Ave.  to  a  point  80  ft.  east. 

•J-Bids  will  be  received  until  2  p.  m.,  Nov.  3, 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Whitall  .-t. 
from  Burr  St.  to  De  Sota  St.  R.  L.  Gorman  is 
Clerk   of  the   Board. 

^Bids  will  be  received  until  2  p.  m.,  Nov.  3. 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Stellar  St. 
from  .\twater  St.  to  a  point  190  ft.  south  of 
the  south  line  of  Atwater  St.  R.  L.  Gorman 
is   Clerk  of  the   Board. 

^Bids  will  be  received  until  2  p.  m.,  Nov.  3, 
by  Board  of  Public  Works.  St.  Paul,  Minn,, 
for  the  construction  of  a  sewer  on  Syndicate 
Ave.  from  Selby  Ave.  to  Hague  Ave.  and  on 
Hague  Ave.  from  Syndicate  Ave.  to  a  point 
east.     R.  L.  Gorman  is  Clerk  of  the  Board. 

^Bids  will  be  received  until  2  p.  m.,  Nov.  3, 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Audubon 
St.  from  Warsaw  St.  to  Drake  St.,  on  .\rm- 
strong  St.  from  Warsaw  St.  to  Drake  St.  and 
on  Drake  St.  from  Audubon  St.  to  Lee  Ave. 

4"Bids  will  be  received  until  2  p.  m.,  Nov.  3, 
liy  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Louisa  St. 
from  Gorman  Ave.  to  South  Robert  St. 

Bids  will  be  received  until  5  p.  m.,  Nov.  5, 
by  City  Council  of  Albert  Lea,  Minn.,  for  the 
necessary  labor  and  material  for  the  comolete 
construction  of  a  sanitary  and  storm  water 
sewer  along  certain  streets  and  alleys  in  the 
city  of  Albert  Lea.  The  following  is  an  ap- 
proximate amount  of  work  to  be  done  and  ma- 
terials to  be  furnished  in  the  construction  of 
said  sewer:  317.5  ft.  10-in.  and  18-in.  double 
sanitary  and  storm  water  sewer,  10-18  ft.  deep: 
28.3  ft.,  18-in.  single  .storm  water  sewer,  10-12 
ft.  deep ;  20  ft.,  10-in.  single  sanitary  sewer. 
10-12  ft.  deep;  660  ft..  8-in.  single  sanitarv 
sewer,  6-12  ft.  deep :  503  ft.,  8  and  1.5-in.  double 
sanitary  and  storm  water  sewer,  6-1  ft.  deep : 
28  ft.,  15-in.  single  storm  sewer  under  6  ft. 
deep;  220  ft.,  8-in.  and  10-in.  double  storm  and 
sanitary  sewer,  6-8  ft.  deep ;  127  ft.,  10-in.  sin- 
gle storm  water  sewer  under  6  ft.  deep ;  272 
ft.,  6-in.  catch  basin  connection  pipes ;  96  lin. 
ft.  connection  pipes  for  seven  chimneys ;  4 
storm  manholes  5-10%  ft.  deep  complete  with 
ring  and  cover;  5  sanitary  sewer  manholes  fi.5 


Items  marked  thus  •!•  indicate  work  i.ow  open  for  bids. 


Au 


October  26,   191  o. 


ENGINEERING-CONTRACTING 


43 


fl.  to  W.S  ft.  deep  compk-lc  with  ring  ;muI 
i-i)xei-;  1  [lotiblc  sewer  manhole  G.-l  ft.  deei) 
with  cast  iron  plate,  ring  and  cover;  1  drop 
to  nianliole  at  St.  Mary's  St.,  -I.T  ft.  deep;  li 
catch  basins;  47  house  "Y"  branches. 

City  Engineer  of  St.  Paul,  Minn.,  has  re- 
(piested  an  appropriation  of  $122,800  for  the 
construction  of  sewers  as  follows:  Jefferson 
St.  and  Hamline  Ave.  system,  $7").(I00;  exten- 
sion South  St.  sewer  to  Trout  brook,  $2-").00n ; 
St.  Anthony  Park,  north  system,  $10,000; 
Cretin  and  Fhni  Ave.  system,  $10,iHiO,  and 
miscellaneous.  $2,800. 

Council  of  Bemidji.  Minn.,  has  awarded  the 
contract  for  the  construction  of  a  new  septic 
tank  to  Thomas  Johnson,  of  that  city,  at 
$2,2."in. 

Mississippi. 

•J«Bids  will  be  received  until  Nov.  0,  by 
Board  of  County  Supervisors,  Yazoo  City. 
Miss.,  for  the  boring  of  an  artesian  well.  S. 
S.  Griffin  is  Clerk. 

Missouri. 

Plans  have  been  completed  and  filed  with 
the  City  Council  of  Cameron,  Mo.,  for  the 
construction  of  the  proposed  sewers  in  the 
new  district  and  arrangements  will  be  made 
at  once   for  the  installation  of  the  same. 

The  W.  K.  Palmer  Co..  Engineers.  717-720 
Dwight  Bldg.,  Kansas  City,  Mo.,  has  Ijecn  en- 
gaged to  prepare  plans  and  specifications  for 
improvements  in  the  water  works  plant  of  the 
City  of  Norfolk,  Neb.,  and  for  the  construc- 
tion of  a  new  and  complete  municipal  elec- 
tric lighting  plant  and  system  for  that  city. 
Further  information  can  be  secured  from  tlie 
engineers. 

Montana. 

Plans  and  specifications  prepared  by  the 
City  Engineer  have  been  adopted  by  the  City 
Council  of  Rozeman,  Mont.,  for  the  enlarging 
of  the  city  water  works  reservoir.  The  plans 
contemplate  the  excavation  of  about  13,000 
cu.  yds.  of  earth  which  will  increase  the  ca- 
pacity of  the  reservoir  from  about  l.OOd.lKlO 
gals,  to  about  5,000,000  gals.  The  estimated 
cost  is  $12,111111. 

Nebraska. 

•I«Bids  will  be  received  until  11  a.  m.,  Xov. 
4.  by  Constructing  Quartermaster,  Fort  Crook, 
Nel)r..  for  the  construction  of  a  reservoir  and 
well  at  Fort  Crook,  Nebr.  i,ieut.  A.  W.  Lane 
is    Constructing  Quartermaster. 

.•\dvices  from  Wymore,  Nebr..  state  that 
City  Engineer  Meeker  has  reported  to  the  City 
Cotmcil  fa\orably  concerning  the  installation 
of  Ihejiroposed  water  works  system  for  that 
place.  The  cost  of  the  improvement,  it  is  said, 
will  range  between  $5.5,000  and  $0(),OiiO. 

City  Engineer  has  been  instructed  by  the 
City  Council  of  Lincoln,  Nebr.,  to  furnish 
plans  and  estimates  for  the  construction  of 
storm  sewers  voted  by  special  election  last 
Spring.  The  sewers  are  to  be  located  in 
North  2tith  at  17th  and  Washington,  N  and 
4th   Sts.,  on  B. 

Commercial  Club  of  Creighton.  Nebr.,  and 
John  A.  Bruce,  representing  the  Consolidated 
Engineering  Co.,  Omaha,  Nebr.,  are  conferring 
with  a  view  of  installing  a  sewerage  system 
for  the  city.  It  is  thought  that  on  account 
of  the  city's  situation  the  cost  of  the  improve- 
ment would  be  low  compared  with  other 
cities. 

City  Council  of  Grand  Island,  Nelir.,  has 
awarded  the  contract  to  H.  J.  Cathroe,  Omaha, 
Nebr.,  for  the  construction  of  a  sewer  to  the 
Soldiers'  Home  connecting  that  institution  with 
the  city's  sanitary  sew-er  system.  The  contract 
price  was  $12,100,  of  which  the  state  paid 
$10,000. 

New  Jersey. 

4«Bids  will  l)e  received  until  8  p.  ni.,  Oct. 
28,  by  Mayor  and  City  Council,  Borough  of 
Hohokus,  N.  J.,  for  the  construction  of  a 
water  supply  system  for  that  place.  The  ap- 
proximate quantities  are  estimated  as  follows: 
15,000  lin.  ft.  of  C.  1.  pipe  in  size  from  4  to 
10  in.  in  diameter  together  with  necessary 
fittings,  "specials,  hydrants,  valves,  etc.,  etc.  John 
DeVore  is  Clerk  of  the  Boro  gh. 

4»Bids  will  ue  received  until  8  p.  m.,  Nov. 


14,  by  City  Council,  .Atlantic  City,  .Ni.  J.,  lor 
the  construction  of  the  storm  water  drainage 
system  for  the  City  of  .Atlantic  City,  N.  J. 
The  work  will  be  let  in  two  separate  contracts 
as  follows:  Contract  "A"  embraces  the  build- 
ing of  ao'iroximately  200  Im.  ft.  of  reinforced 
concrete  conduit.  15  ft.  wide  by  10  ft.  0  in. 
high.  i).450  lin.  ft.  of  reinforced  concrete  con- 
duit 10  ft.  ()  in.  wide  by  an  average  of  9  it. 
high,  904  ft.  of  brick  concrete  and  terra  cotta 
jiipe  drains  from  5  ft.  wide  by  2  ft.  high  to  15 
in  in  diameter,  together  with  manholes,  catcli 
basins,  storm-water  inlets  aiul  the  necessary 
timber  and  pile  foundations.  Contract  "B" 
embraces  the  building  of  approximately  l6,;!9ii 
ft.  of  lateral  drains,  consisting  of  brick  and 
concrete  and  terra  cotta  pipe,  from  4  ft.  wide 
by  2  ft.  9  in.  hi.gh  to  12  in.  in  diameter,  to- 
.gether  with  nijinholes,  catch  basins,  storm, 
water  inlets  and  the  necessary  timber  and  pile 
foundation.     E.  D.  Rightmire  is  Citv  F^nninecr. 

Town  Council  of  Bloomfield.  N.  J.,  re- 
jected all  bids  received  for  the  construction 
of  reinforced  concrete  pipe  storm  drain  in  the 
Watsessing  Section,  recently  recommended  by 
Ernest   Baechlin,   Town   Engineer. 

City  Council  of  South  Aniboy,  N.  J.,  has 
passed  an  ordinance  providing  for  the  issu- 
ance of  bonds  for  the  construction  of  sewers 
in  that  city. 

The  State  Board  of  Health  has  approved 
plans  for  the  construction  of  sewers  in  Tren- 
ton. N.  J.,  on  Morgan  Ave.,  Hayes  Ave.,  Cad- 
wallader    Park,  and   Division   St. 

Common  Council  of  Trenton,  N.  J.,  has 
passed  a  resolution  providing  for  the  con- 
struction of  a  sewer  in  Wilson  St.,  from  a 
jioint  near  Reservoir  St.  southerly  to  Cal- 
houn St.,  then  westerly  in.  the  latter  street  to 
Bellevue,  connecting  with  Sewer  No.  7  and 
also  a  sewer  in  Calhoun  St.,  from  a  point 
near  Pennington  Ave.  to  Wilson  St.  Harry  B. 
.Salter  is  City  Clerk. 

New  York. 

•I«Bids  will  be  received  until  11  a.  m.,  Oct. 
■M.  by  President  of  Borough  of  Queens,  New- 
York  City,  for  the  construction  of  sewers  un- 
der eight  separate  contracts,  the  largest  being 
Contract  No.  2,  as  follows:  For  constructing 
a  sewer  and  appurtenances  in  Lefferts  Ave., 
from  L'lster  Ave.  to  Rockaway  Road,  and  a 
storm  water  sewer  and  apnurtenances  in  Rock- 
away  Road  from  Lefferts  Ave.  to  Panama  St., 
4th  Ward.  The  engineer's  estimate  of  the 
ouantities  is  as  follows  :  1.000  lin.  ft.  8  ft.  (i 
in.  reinforced  concrete  sewer,  1,280  lin.  ft.  8 
ft.  by  9  ft.  reinforced  concrete  twin  sewer,  1 
junction  chamber,  complete  as  shown  on  plan, 
12  manholes,  complete.  50  cu.  yds.  rock  exca- 
vated and  removed,  5,000  ft.  ^b.  M.)  timlier 
for  foundation,  10,000  ft.  (B.  M.  timber  for 
bracing  and  sheet  piling.  The  time  allowed  for 
completir-  the  above  work  will  be  200  work- 
ing davs.  The  amount  of  securitv  required 
will  be  $50,000. 

•J-Bids  will  be  received  until  2  p.  m.,  Nov.  2, 
bv  Department  of  Water  Supply,  l.'.V2l  Park 
Row,  New  York  City,  for  furnishing  and  de- 
livering cast  iron  pipe,  special  castings  and 
valve  box  castings. 

+Bids  will  be  received  until  2  p.  m.,  Nov. 
2.  by  Department  of  Water  .Supply,  H.  S. 
Thompson,  Commissioner,  18-21  Park  Row, 
New  York  City,  for  furnishing,  delivering  and 
laying  water  mains  and  appurtenances  in  va- 
rious streets  in  Borough  Park,  Lefferts  Park. 
Mapleton  and  Coney  Island  Districts.  Borough 
of  Brooklyn. 

Board  of  Contract  and  Supply,  Rochester, 
N.  Y..  let  the  following  contracts  for  public 
improvements:  EUicott  and  other  St.  sewer 
to  H.  N.  Cowles.  $18.-547.70;  Troop  St.  cement 
walks.  $14.'i25 ;  Magee  Ave.,  cement  walks, 
$3.05.50;  Pinnacle  road  sewer.  $339.25;  to 
Henry  Schoenfeldt;  Schley  place  sewer,  Nicola 
Desiderio,   $0.58. 

At  a  special  meeting  of  the  tow-n  board  of 
Cheektowaga,  N.  Y.,  the  matter  of  establish- 
ing a  sewerage  system  in  the  populated  sec- 
tions of  that  city  at  once,  was  discussed. 

Plans  are  being  prepared  by  Clyde  Potts. 
30  Church  St.,  New  Y"ork  City,  for  the  con- 
struction of  sewers  and  .sewage  disposal 
works   for   Easlon,   Md. 


A  special  election  was  recently  held  at  York- 
villc,  N.  Y.,  to  vote  on  the  proposition  to 
bond  the  village  for  $22,000  for  the  construc- 
tion of  a  sewer  system  in  that  place. 

North  Carolina. 

^•liids  will  be  received  until  3  p.  m,,  Nov. 
18,  by  Lieut.  R.  O.  Edwards,  Constructing 
Quartermaster,  Fort  Caswell.  N.  C,  for  the 
construction  of  sewers  and  cisterns. 

.•\dvices  from  Rockymount,  N.  C.  state 
that  the  City  Council  has  under  consideration 
the  construction  of  sewage  disposal  plant. 

Ohio. 

^•Bids  will  be  received  until  noon.  Nov.  1, 
bv  John  J.  Weniier,  Clerk  Director  of  Public 
.Service,  Cincinnati,  O.,  for  the  construction 
of  main  and  lateral  sewers  and  drains  with 
their  appurtenances  in  Wise  Alley  frnm  Cut- 
ler  St.  to  Linn  St. 

•{•Bids  will  be  received  until  Nov.  1,  instead 
of  Oct.  25.  by  the  Director  of  Public  Service, 
Bellcfontaine,  O.,  for  the  construction  of  Sec- 
tions 1  and  2  of  the  Sewerage  System.  Riggs 
and  Sherman  Co.,  Consulting  Engineers,  613 
The  Nasby,  Toledo,  O. 

•J*Bids  will  be  received  by  the  City  Hall 
Commissioners.  Cleveland,  O.,  until  noon, 
Nov.  3,  for  furnishing  necessary  lalKir  and 
material  for  the  construction  of  a  drainage 
sewer  around  the  City  Hall  site.  Edward  A. 
Roberts  is  Clerk. 

•|»Bids  will  be  received  until  noon.  Nov.  I. 
by  Director  of  Public  Service,  Cincinnati,  O.. 
for  the  construction  of  main  and  lateral 
sewers  and  dfains  with  their  appurtenances 
in  Kuhlman  Ave.  from  Glenway  Ave.  to  La- 
clede Ave.  from  a  point  132  ft.  west  of  the 
west  line  of  Kuhlman  .A.ve..  to  the  sumniil. 
about  110  ft.  east-of  Kuhlman  .Ave.  lolin  J. 
Wenner  is  Clerk. 

City  Council  of  Lancaster.  O.,  has  instructed 
City  Engineer  to  prepare  plans  and  spccifica- 
lions  and  profile  for  the  construction  of  the 
proposed   Frederick   St.   sewer. 

City  of  Wilmington.  O.,  has  under  con- 
sideration the  construction  of  a  drainage  and 
sewer  system  and  E.  G.  Bradburv.  C.  E.  Col- 
umbus, O..  has  estimated  the  cost"  of  the  work 
at   $90,000. 

City  Engineer  of  Lancaster,  O.,  has  been 
instructed  by  the  City  Council  to  draw  a 
Ijrofilc  for  the  construction  of  a  sewer  in  the 
William   Cox  addition. 

Board  of  Control.  Plamilton,  O.,  at  a  recent 
meeting  awarded  the  contract  for  the  con- 
struction of  a  sanitarv  sewer  in  8th  St.  to 
Wirtz  &  Tninck  at  $1,551;  also  for  the  con- 
struction of  a  sanitarv  sewer  in  9th  St.  from 
Hanover  to  Rigdon  Sts.,  at  $1,585. 

City  Council  of  Youngstown,  O.,  at  a  re- 
cent meeting,  passed  an  ordinance  providing 
for  the  construction  of  sew^ers  in  Main.  Dot 
and  Stambaugh  Sts. 

The  following  were  the  low  bidders  for  the 
construction  of  sewers  in  the  citv  of  Youngs- 
town, O.:  Rayseu  Ave.  sewer,  'W.  E.  Gart- 
land,  $3,942;  Lansing  Ave.  sewer,  .A.  O'floro. 
$485;  Starr  St.  sewer,  Hannon  Bros.,  $1,275; 
I^ga  .Ave.  sewer,  W.  E.  Gartland,  $15,.529; 
.Vrdale  and  Wirt  St.  sewers,  W.  E.  Gartland. 
$11,402. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Niles,  O.,  providing  for  the  con- 
struction of  a  sewer  in  Hartzell  Ave.,  having 
connections  with  the  Robbins  Ave.   sewer. 

.\t  a  recent  meeting  of  the  Citv  Council 
of  Marion,  O..  it  was  decided  to  make  cer- 
tain chan.ges  in  the  resolution  to  construct  a 
sanitary  sewer  on  Miami  and  McKinlev  Sts. 
and  Park  Blvd.  in  that  place. 

.\t  the  November  election  in  Dayton.  O.. 
citizens  will  vote  on  the  proposition  of  issuing 
bonds  amounting  to  $600,000  for  the  improve- 
ment of  the  city  water  service.  .As  proposed 
the  work  will  include  the  purchasing  of  neces- 
sary land,  drilling  of  wells,  construction  of 
reservoirs,   water  towers  and  accessories. 

At  a  recent  meeting  of  the  village  council, 
Low-ellville,  the  matter  of  installing  a  water 
works  system  in  that  place  was  taken  up.  The 
Lowellville  Water  Co.  has  a  franchise  to  op- 
erate, but  considerable  opposition  has  turned 
up. 


Items   marked  thus  •?•  indicate  work  now  open   for  bids. 
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Oklahoma. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
.3,  by  Board  of  Trustees,  Manitou,  Okla.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  pipe  line  including  the 
following  approximate  quantities:  3,7(M)  ft. 
of  6-in.  cast  iron  pipe;  8,400  ft,  of  4-in.  cast 
iron  pipe;  10,000  ft.  of  6-in.  wood  pipe,  hy- 
drants and  valves,  stand  pipe,  20x75  ft.  J. 
M.  George  is  City  Clerk.  O.  E.  Noble,  Hobart, 
Okla.,  is  Engineer. 

•J«Bids  will  be  received  imtil  8  p.  m.,  Nov.  1, 
bv  Ben  Huddleston,  City  ClerK,  Checotah, 
dkla.,  for  the  sale  of  $40,000  of  sewer  bonds 
for  the  city. 

Oregon. 

Bids  were  received  by  the  E.xecutive  Board 
Portland,  Ore.,  for  the  construction  of  sewers 
as  follows :  East  36th  St.,  from  East  Yam- 
hill to  Belmont,  Bechill  Bros.,  $3,031.  East 
56th  St.,  from  East  Yamhill  to  Belmont,  Pa- 
quiet,  Giebisch  &  Joplin,  $3,816:  John  Keat- 
ing, $2,805.  East  "iHth  St.  district.  Bechill 
Bros.,  $1,081  ;  John  Keating.  $1,041.  East  34th 
St.  district,  John  Keating,  $1,247;  Bechill  Bros., 
$1,255.  Riverside  district,  George  Gordon, 
$120,783 ;  W.  Lind.  $132,533 ;  K.  G.  Lundstrnm, 
$1.55,730:  Jcffery  &  Bufton,  $132,734;  Paqucit, 
Giebisch  &  Joplin,  $140,522. 

.\t  an  election  held  Oct.  4  at  Newberg,  Ore., 
the  City  Council  was  authorized  to  install  a 
sewer  system.  A  Portland  En.gineer  has  made 
an  estimate  of  the  cost  which  is  $80,000.  The 
council  intend  to  start  construction  work  as 
soon  as  the  necessary  bonds  are  sold. 

It  is  believed  in  Salem,  Ore.,  that  the  munici- 
pality will  take  over  the  water  works  plant 
before  long. 

The  Kenilworth  Improvement  Club  will,  at 
its  next  meeting,  attempt  to  settle  the  matter 
of  installing  a  sewerage  system  to  connect 
with  the  Holgate  branch  sewer  of  the  Port- 
land, Ore.,  system. 

Pennsylvania. 

4*Bids  are  asked  until  3  p.  m.,  Oct.  31,  by 
John  A.  Afifleck,  President  of  the  Water 
Board  of  Harrisburg,  Pa.,  for  furnishing  all 
material  and  building  the  new  pumping  sta- 
tion in  Reservoir  Park. 

City  Council  of  Newcastle,  Pa.,  has  awarded 
the  following  contracts :  Moody  Ave.  sani- 
tary sewer.  Burns  Bros.,  $.388;  Old  Long  .^ve., 
sewer,  F.  M.'  Mayberry,  $345 ;  Morton  St.  san- 
itary sewer,  F.  M.  Mayberry,  $756 ;  Garfield 
Ave.  grading,  A.   R.  Huston,  $1,276. 

Board  of  Water  Commissioners,  Harris- 
burg, Pa.,  have  awarded  the  contract  for  sup- 
plying the  machinery  for  the  new  pumping 
station  in  Reservoir  Park  to  the  Birdsboro 
Steel  Foundry  and  Machine  Co.  at  $15,000. 
Contracts  for  laying  8-in.  waste  pipe  in  5th 
St.,  Green  to  3rd',  4th  to  5th,  6th  to  Jefferson 
and  Emerald  from  existing  lines  to  5th  St. 
and  in  2nd  from  Seneca  to  Emerald  were 
awarded  to   M.   F.   Saul. 

State  Board  of  Health  will,  it  is  said,  take 
immediate  steps  toward  compelling  the  town 
council  of  Pottstown,  Pa.,  to  provide  the  bor- 
ough with  proper  sewerage  system  and  dis- 
posal plant. 

Borough  Council  of  North  York,  York,  Pa., 
has  decided  to  carry  out  the  original  plans 
for  the  construction  of  a  sewer  on  8lh  Ave. 
to  relieve  the  unsanitary  condition  of  that 
highway. 

Advices  from  Carbondale,  Pa.,  state  that  the 
Street  Committee  has  reported  favorably  on 
the  general  sewer  ordinance.  It  is  estimated 
that  the  improvement  will  cost  about  $55,000 
and  will  include  the  installation  of  sewers  on 
all   established   city   streets. 

South  Carolina. 

City  Council  of  Charleston,  S.  C,  has  under 
consideration  the  construction  of  a  new  water 
works  systein  and  a  resolution  has  been  passed 
tr>  appropriate  the  amount  necessary  for  the 
employment  of  an  expert  water  engineer  to 
make  an  estimate  of  the  cost  and  investigate 
the  feasihility  of  such  a  move. 


South  Dakota. 

^•Bids  will  be  received  until  8  p.  m.,  Nov.  7 
by  L.  L.  Ness,  City  Auditor,  Mitchell.  S.  Dak., 
for  the  necessarv  labor  and  material  for  the 
construction  of  the  following  sewers :  Branch 
E,  366  ft.  8-in.  pipe  and  2  manholes ;  Branch  F, 
750  ft.  8-in.  pipe  and  2  manholes;  Branch  G, 
1,768  ft.  8-in.  pipe,  366  ft.  12-in.  pipe  and  5 
manholes;  Branch  H,  1.828  ft.  8-in.  pipe  and  5 
manholes;  Branch  J,  1,022  ft.  8-in.  pipe  and  -I 
manholes ;  Branch  I,  1,265  ft.  8-in.  pine  and  2 
manholes;  Branch  K,  1,098  ft.  8-in.  pipe  and  3 
manholes ;  Branch  L,  932  8-in.  pipe  and  2  man- 
holes. 

Advices  from  Highmore,  S.  Dak.,  state  that 
preparations  rapidly  arc  being  made  for  the 
construction  of  a  municipal  waterworks  sys- 
tem for  which  the  city  council  recently  award- 
ed the  contract.  In  connection  with  the  sys- 
tem there  will  be  erected  a  50,000-gal.  stand- 
pipe.  Water  for  the  system  will  be  furnished  < 
by  new  wells,  which  have  been  sunk  at  a  point 
about  two  miles  south  of  town.  The  water 
will  be  piped  from  there  to  the  standpipc.  The 
system  is  to  be  constructed  for  $14,500,  and 
the  terms  of  the  contract  require  that  it  be 
completed  and  ready  for  operation  not  later 
than  June  1  next. 

Tennessee. 

The  contract  for  the  construction  of  the 
proposed  sewer  in  McCallie  Ave.,  between 
Highland  Park  Ave.  and  Hawthorne  St.,  has 
been  awarded  I.  C.  Mishler,  Chattanooga, 
Tenn.  The  bids  received  for  the  work  were 
as  follows:  L.  C.  Mishler.  $4,013;  Noll  Con- 
struction Co.,  $4,262 :  West  Construction  Co., 
$4,624;  L.  C.  Smallwood,  $4,822;  T.  B.  Gil- 
lespie, $6,463. 

Mayor  and  Board  of  .■\ldermen,  Lynnville, 
Tenn.,  have,  it  is  said,  let  the  contract  for  the 
installation  of  a  water  w'orks  plant  at  that 
place.  It  is  also  stated  that  work  has  already 
been  started. 

Petition  has  been  signed  by  citizens  of 
Lonsdale,  a  suburb  of  Knoxville,  Tenn.,  and 
plans  have  been  made  for  the  extension  of  the 
city  water  system  into  that  place,  providing 
the  petition  and  plans  meet  with  approval  the 
work  will  probably  be  started  within  a  short 
time. 

The  city  of  San  Augustine,  Tex.,  has  voted 
to  issue  bonds  for  installing  a  water  works. 

Property  owners  on  East  Elm  St.,  Dallas, 
Texas,  have  petitioned  the  City  Commission  to 
order  the  construction  of  a  sewer  extension 
from   Crowdus   St.   in   Lingo. 

Capitalists  of  Marion  and  Seguin,  Texas, 
are  making  arrangements  to  install  a  water 
works  system  for  Marion.  It  is  proposed  to 
place  a  stand  pipe  at  McQueeney,  6  miles  east 
of  Marion  on  the  Guadalupe  River  and  force 
the  water  from  that  place  by  gravity  pressure. 

Bonds  amounting  to  $16,000  have  been  is- 
sued by  the  city  of  Center.  Texas,  providing 
funds  for  the  extension  and  enlarging  of  the 
present  water  works  system  which  is  now  un- 
der construction. 

City  Council  of  Hearne,  Te.xas,  is  to  take 
up  at  the  next  meeting  the  matter  of  in- 
stalling a  water  works  system  and  it  is  thought 
that  the  matter  will  be  submitted  to  the  tax- 
payers for  vote  in  the  near  future. 

The  contract  for  the  installation  of  a  sew'er- 
age  system  at  Fort  Crockett,  Texas,  bids  for 
wdiich  were  received  Aug.  22,  has  been  award- 
ed Kelso  &  Vautrin  at  $1(!,050.  The  con- 
tractors are  required  to  finish  the  work  with- 
in  150  days  after  the  signing  of  the  contract. 

A  committee  has  been  appointed  by  citizens 
of  the  6th  Ward  to  interview  the  Mayor  of 
Houston,  Texas,  regarding  the  construction  of 
more  sanitary  sewers  in  that  section  of  the 
city.  Of  the  $700,000  of  bonds  recently  issued, 
$70,000  was  to  be  spent  for  improvements  in 
the  6th  Ward.  Only  $19,000  has  been  ex- 
pended so  far. 

Utah. 

City  Council  at  the  last  meeting  in  Ogdcn, 
Utah,  awarded  the  contract  for  the  construc- 
tion of  a  sewer  in  District  108,  Goddard  and 
Wall  ."Xves.,  to  J.  P.  O'Neill  Construction  Co. ; 
for  laying  drain  pipes  on  Madison  A\e.,  Mc- 


Kay &  Reed.     The  contract  prices  were  $4,500, 
$466  and  $1,513  respectively. 

Virginia. 

The  Sewer  Conmiittee  of  the  City  Council 
of  Roanoke,  Va.,  has  awarded  the  contract 
for  the  construction  of  certain  sewers  to  R. 
M.   Bibb  at  $2,221. 

The  Ordinance  Committee,  Norfolk,  Va., 
reported  favorably  concerning  the  issuance  of 
bonds  for  the  construction  of  a  water  works 
plant  and  the  election  will  be  held  to  vote  on 
the  matter. 

City  Council  of  Richmond,  Va.,  has  appor- 
tioned the  following  amounts  from  the  bond 
issue  for  sewers :  $33,560  for  the  construc- 
tion of  sewers  in  Lombardy,  East  Grace,  20th, 
Broad  between  20th  and  21st,  and  in  West 
Leigh  Sts, ;  .$38,488  for  a  sewer  in  Davis  Ave., 
and  in  S.vcamore,  Dance,  Chaffin  and  Taylor 
Sts ;  $39,684.75  for  a  sewer  in  Meadow,  Row- 
land, Williams  and  Colorado  Sts.  Apportion- 
ing $68,160.38  from  the  same  fund  for  a 
sewer  in  Hampton,  .Ashland  and  other  streets, 
the  last  two  being  two  main  branches  of  the 
proposed   Dooley   sewer, 

Washington. 

City  Council  of  Puyallup,  Wash.,  has  de- 
cided to  construct  a  drain  ditch  to  carry  away 
the  water  that  floods  West  Main  St.  after  a 
hard  rain.  This  drain  is  to  empty  into  the 
large  storm  sewers  that  were  recently  laid 
under  the   pavement   on   West   Pioneer   St. 

The  Prosser  Water  Co.,  of  Prosser,  Wash., 
has  been  incorporated  with  a  capital  stock  of 
$30,000.  George  D.  Longmuier,  John  Chis- 
holm  and  E.  E.  Benson  are  the  incorporators. 

,\  plan  has  been  suggested  in  Tacoma, 
Wash.,  to  extend  a  system  of  watermains 
along  the  water  front  leading  from  a  large 
elevator  reservoir  and  supplying  water  to 
every  mill  and  factory  in  the  city  and  in- 
cidentally furnishing  fire  protection  for  that 
section  of  the  city.    Lorenzo  Dow  is  interested. 

Wisconsin. 

.■\t  a  meeting  of  the  Village  Board  of  North 
Fond  du  Lac,  Fond  du  Lac,  Wis.,  it  was  de- 
cided to  have  the  proposed  purchase  of  the 
water  works  plant  submitted  to  the  voters  at 
the  regular  election,  Nov.  8. 

Common  Council  of  Prescott.  Wis.,  has 
passed  a  resolution  directing  the  City  Clerk 
to  call  a  special  election  for  the  purpose  of 
submitting  to  the  voters  the  question  of  issu- 
ing bonds  for  the  construction  of  water  works 
and  connecting  sewers.  R.  H.  Price  is  City 
Clerk. 

The  W.  S.  Shields  Co..  Consulting  Engi- 
neers for  W^auwatosa,  Wis.,  are  supervising 
the  construction  of  part  of  Section  .3  of  the 
sewer  system  including  2,635  ft.  of  12-in,  vitri- 
fied tile  in  West  Milwaukee  .^ve.  and  Church 
Sts. 

Wyoming. 

City  of  Laramie,  Wyo,,  will  vote  at  the 
November  election  on  the  proposition  to  is- 
sue bonds  amounting  to  $15,000  for  the  im- 
provement of  the  sewer  system, 

Canada. 

Acting  under  the  recommendations  of  the 
water  engineering  experts  emploved  by  Win- 
nipeg, Man,,  in  "l907.  Controller  Mc.A,rthur, 
will  bring  in  a  by-law  at  the  next  meeting  of 
the  City  Council  providing  for  the  submis- 
sion to  the  people  of  a  proposition  to  con- 
struct a  new  water  system  estimated  to 
cost  $10,000,000  and  which  will  supply  daily 
48.000.000  gals,  of  water. 

At  a  regular  meeting  of  the  City  Council 
of  St,  Catharines,  Ont.,  report  of  the  finance 
committee  was  adopted,  relative  to  the  sub- 
mission to  the  people  of  a  by-law  providing 
for  the  construction  of  a  new  24-in  water  main 
from  Decew  Falls  to  that  city.  The  cost  of 
the  work,  it  is  estimated,  will  be  about 
$75,000. 

It  has  been  decided  in  Vancouver,  B.  C, 
that  in  order  to  proceed  with  the  general 
sewerage  scheme  for  South  Vancouver  it  will 
be  necessary  for  rate  payers  to  petition  for 
the  improvement. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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risk  or  danger  of  his  employment.  He  de- 
ni.-inded  compensation  for  those  injuries  ac- 
cording to  the  provisions  of  the  new  law. 
Prior  to  the  enactment  of  tliis  law  he  would 
have  been  williout  remedy.  The  railway 
comnany  refused  payment  on  the  contention 
that  the  new  law  is  unconstitutional.  Several 
counts  were  cited  in  support  of  this  conten- 
tion, but  the  main  count  was  that  the  new  law 
imposes  liability  without  fault  which  is  con- 
trary to  common  law. 

In  passing  judgment  on  this  contention. 
Judge  Pound  of  the  Surireme  Court,  said: 

The  Legislature  may  alter  or  appeal  the  com- 
mon law.  It  may  create  new  offenses,  enlarge 
the  scope  of  civil  remedies  and  fasten  responsi- 
bilities for  injuries  upon  persons  against  whom 
the  common   law  gives  no  remedy. 

It  would  seem  to  follow  that  it  might  make 
those  who  employ  worlimen  in  dangerous  call- 
ings insurers  to  some  extent  of  the  safety  of 
such  workmen.  The  common  law  imposed  upon 
the  employee  entire  responsil'.ility  for  injuries 
arising  out  of  the  necessary  risks  or  dangers  of 
the  employment.  The  statute  before  us  merely 
shifts  such  liability  upon  the  employer.  That 
the  Legislature  has  the  power  to  deal  w'ith  the 
question  of  employers'  liability  on  a  basis  other 
than  fault  is  not  clear  beyond  peradventure.  but 
every  presumption  is  in  favor  of  the  constitu- 
tionality of  tlie  act.  nor  do  1  find  its  constitu- 
tionality so  doubtful  as  to  warrant  this  court 
in  liolding  tliat  such  action  is  not  within  the 
constitutional   powers  of  the   Legislature. 

The  decision  would  seem  to  amount  to  this  ; 
While  the  power  of  the  Legislature  to  deal 
with  the  question  is  not  clear,  the  presumption 
is  in  favor  of  the  constitutionality  of  the  law. 
Under  the  circumstances  we  risk  little  in  say- 
ing that  there  will  be  work  for  the  higher 
courts  before  the  "workmen's  ,  compensation 
law"  of  New  York  as  it  has  come  to  be 
known  will  be  acceded  to  by  employers. 


The  New  York  Workmen's  Compensa- 
tion Law  is  Not  UnconstitutionaL 

Nowadays  any  new  legislation  which  es- 
capes attack  as  to  its  constitutionality  must  be 
particularly  well  intrenched  or  particularly 
negligible.  It  is  not  strange,  therefore,  that 
the  recent  act  relating  to  compensation  of 
workmen  in  certain  dangerous  employments 
in  New  York  State  has  been  before  the  courts 
charged  with  being  unconstitutional.  As  will 
be  remembered  by  those  who  read  the  text  of 
the  act  published  in  our  issue  of  Aug.  31,  1910, 
it  is  a  radical  reversal  of  the  common  law. 
The  common  law  affords  no  avilable  remedy 
for  injuries  occasioned  by  industrial  accidents 
not  attributable  to  the  negligence  of  the  em- 
ployer. By  virtue  of  the  new  act  the  em- 
ployee is  entitled  to  recover  according  to  a 
fixed  scale  of  compensation  without  establish- 
ing that  the  employer  is  at  fault  in  ariy  way.  In 
a  word  by  the  new  law  a  man  working  at  any 
of  certain  employments  named  as  dangerous  is 
entitled  to  certain  pay,ments  for  any  injury 
suffered  in  that  employment  which  is  not 
brought  about  by  his  own  "serious  or  wilful 
misconduct." 

In  the  case  in  question  a  switchman  work- 
ing for  a  railway  company  suffered  injuries 
in  the  prosecution  of  his  work  without  negli- 
gence on  the  part  of  the  company  and  also 
without  serious  and  wilful  misconduct  on  his 
own  part,  but  solely  by  reason  of  a  necessary 
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The     Argument     For     Single     Track 
Wagon  Roads  With  Turnouts. 

Less  than  10  per  cent  of  the  total  steam 
railway  mileage  of  America  is  double  tracked. 
Traffic  sufficient  to  warrant  double  track  rail- 
ways exists  only  in  a  very  few  localities  as 
yet.  Not  a  single  railway  ninning  from  the 
Mississippi  valley  to  the  Pacific  has  two 
tracks  throughout  its  length. 

Why  is  it,  in  the  face  of  this  fact,  that  high- 
way engineers  commonly  adoot  a  wagon  road 
pavement  16  ft.  or  more  in  width — a  double 
track  road — for  the  standard  of  good  road 
construction?  Is  the  traffic  on  American 
wagon  roads  so  dense  that  it  can  not  be 
economically  handled  on  a  single  paved"  track- 
way with  paved  sidings  or  turnouts?  Do 
wagons  move  at  stich  speeds  as  to  make  it 
dangerous  to  operate  a  single  track  wagon 
road  without  telegraphic  communication  be- 
tween sidings? 

Long  before  the  automobile  became  a 
factor  in  road  designing  there  existed  the 
same  nractice  of  making  the  16  ft.  macadam 
road  the  standard.  So  it  can  not  be  said  that 
engineers  have  recently  been  forced  to  adopt 
the  double  track  highway  in  order  to  reduce  - 
the  danger  from  accidents. 

What  then  is  the  reason  for  the  existence 
of  a  standard  double  track  highway  in  a  coun- 
try where  the  standard  railway  is  still  single 
track?  We  believe  the  reason  is  to  be  found 
in  the  fact  that  the  railway  engineer  designs  a 
railway  to  make  money  for  its  owners,  where- 
as the  highway  engineer  designs  a  highway  to 
please  the  public  regardless  of  whether  it  is  to 
be  a  money  making  structure  or  not.  Let  it 
be  understood  that  we  are  speaking  now  in 
general  terms  of  highway  enaineers  as  a  class 
and  not  of  the  exceptions.  Certainly  it  can  be 
gainsaid  by  no  one  who  is  familiar  with  im- 
proved roads  built  by  the  various  state  high- 
way commissions  that  we  err  in  calling  the 
16  ft.  paved  roadway  the  standard  of  con- 
structioE 

In  a  series  of  eleven  articles  on  the  theory 
of  economic  road  location  and  design-  (Enci- 
NEERiNG-CoNTR.\cTiNG,  April  14  to  June  23, 
1009)  we  endeavored  to  apply  to  road  build- 
ing the  same  economic  principles  that  have 
been  so  effectively  used  by  engineers  in  rail- 
wav  work.  In  the  eighth  article  (June  2, 
1909")  of  that  series  we  urged  the  adoption  of 
an  8  ft.  pavement  with  turnouts  50  ft.  long 
spaced  about  400  ft.  apart,  as  the  standard  for 
general  use  in  building  country  roads.  Of 
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course  the  roadbed  should  be  graded  18  to  24 
ft.  wide  between  ditches,  but  the  paved  track- 
way should  be  made  only  about  8  ft.  wide,  un- 
til such  time  as  ihe  traffic  becomes  dense 
enough  to  warrant  double  tracking  the  road. 
The  earth  shoulders  on  each  side  of  this 
single  trackway  should  be  plowed,  pulverized 
with  a  harrow,  and  tamped  into  a  dense  mass 
with  a  rolling  tamper  of  the  petrnlithic  (or 
"sheep's  foot")  type.  Often  it  is  dcsiral)le  to 
mix  sand  and  clay  to  make  these  earth  shoul- 
ders, but  frequently  the  natural  soil  is  of  a 
character  that  compacts  sufficiently  well  under 
the  rolling  tamper.  The  editor  recently  tested 
a  portion  of  a  natural  earth  road  bed  made  in 
San  Diego  county,  California,  wdicre  tlic  roll- 
ing tamper  had  been  used,  and  foun<l  that  it 
had  been  so  compacted  by  the  projecting 
tampers  or  "sheep's  foot"  that  it  weighed  129 
lbs.  per  cu.  ft. 

Where  such  a  surface  can  be  made  with 
natural  soil  no  special  turnouts  need  lie  pro- 
vided, but  if  the  natural  -oil  is  sand  that  will 
not  compact,  paved  turnouts  should  be  built  at 
intervals  sufficiently  close  together  to  enable 
loaded  w-agons  to  pass  without  a  running  off 
onto  the  soft  shoulders  and  without  undue  de- 
lay in  waiting  for  one  another. 

The  tendency  of  the  average  highway  engi- 
neer is  to  regard  any  road  that  is  fairly  well  . 
traveled  as  being  a  road  needing  a  paved 
double  trackway.  How  often  is  a  traffic  cen- 
sus taken  before  designing  a  wagon  road? 
We  venture  the  guess  that  such  a  census  is 
not  taken  once  in  a  hundred  times.  What 
railway  president  would  sign  an  "authoriza- 
tion for  expenditure"  to  double  track  a  rail- 
way, or  even  to  make  any  expenditure  for  re- 
ducing grades  and  curvature  on  a  single  track 
line,  unless  statistics  of  existing  traffic  were 
placed  before  him?  Railway  betterments  are 
not  made  unless  an  engineer's  estimate  shows 
that  the  betterments  will  show  a  profit.  High- 
way betterments  are  usually  made  without  any 
such  estimate,  unless  we  may  call  a  guess  an 
estimate.  It  is  true  that  the  country  is  so 
sorely  in  need  of  better  highways  that  almost 
any  guess  as  to  the  •conomic  dc-irability  of 
some  improvement  is  apt  to  be  correct.  But 
in  an  engineer's  lexicon  there  should  be  no 
such  word  as  gues  .  Even  when  a  wagon  road 
is  to  be  built  into  an  entirely  new  region,  an 
estimate  should  be  made  of  the  probable 
amount  of  traffic  that  it  will  carry  within  the 
ensuing  five  years,  and  upon  this  eslintate  the 
solution  of  the  problem  should  be  made,  not 
upon  a  mere  guess. 

Fortunately  the  great  majority  of  highway 
problems  relate  to  bettering  existing  earth 
roads  where  the  traffic  can  be  closely  predict- 
ed for  several  years  in  advance.  Hence  there 
is  no  excuse  whatever  for  failure  to  apply  the 
principles  of  engineering  economics  to  the  de- 
sign of  road  betterments.  Let  us  be  done  with 
"  hot  air "  generalizations  about  the  crving 
need  for  good  roads,  and  let  us,  as  engineers, 
prove  in  each  specific  case  not  only  that  some 
■  sort  of  improved  highway  is  economically 
justified,  but-  that  we  know  precisely  what 
sort  of  highw-ay  is  required.  Let  us  be  done 
with  our  standard  widths,  our  standard  thick- 
nesses, our  standard  maximum  grades,  our 
standard  nonsense  generally,  and  design  our 
highways  to  fit  the  particular  conditions  in 
each  individual  case.  There  has  been  far  too 
much  engineering  effort  put  forth  in  road 
standardizing  and  far  too  little  in  treating 
each  road  as  a  problem  in  itself.  Many  a 
highway  engineer,  for  example,  has  accepted  a 
.5  "per  cent  maximum  grade  as  the  standard 
from  which  nothing  short  of  a  ruinous  con- 
struction cost  would  cause  him  to  depart.  Yet 
there  are  roads  innumerable  where  the  traffic 
warrants  no  attempt  to  reduce  the  grade  below 
8  or  10  per  cent.  So,  too,  in  the  matter  of 
width,  density  of  traffic  should  be  the  deter- 
mining factor.  Added  paved  width  of  road 
does  not  make  it  a  whit  easier  to  pull  a  farm 
wagon  to  market,  while  added  paved  length 
does. 

Let  us  put  more  railway  engineering  into 
our  highway  practice,  and  design  our  road  im- 
provements precisely  as  we  should  were  the 
expenditures  subject  to  the  review  of  a  rail- 
way president  or  a  board  of  directors  who 
would  ask  to  be  "shown"  before  authorizing 
the  work. 
of  Republication  Reserved. 


376 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  i8. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Methods     of     Computing     Reinforced 
Concrete   Fiat   Slabs.* 

Without  question  one  of  the  most  useful  as 
well  as  one  of  the  least  understood  types  of 
construction  is  the  reinforced  concrete  flat 
slab.  This  construction  was  discussed  by  Mr. 
Angus  B.  McMillan  in  a  papert  read  before 
the  annual  .convention  of  the  National  Asso- 
ciation of  Cement  Users,  held  in  Chicago  in 
February,  1910,  in  which  a  number  of  solu- 
tions for  this  problem  are  presented.  The  fact 
that  Mr.  McMillan's  summary  indicates  a  va- 
riation of  about  400  per  cent  between  the 
lowest  and  highest  amounts  of  steel  used  un- 
der the  various  methods  of  computation  where 
the  same  problem  is  under  consideration  fully 
indicates  that  there  is  at  least  no  accepted 
method  of  computation  in  general  use.  With- 
out going  into  the  details  of  the  various 
methods  it  may  be  generally  stated  that  nearly 
all  of  them  use  as  a  basis  the  idea  that  a  slab 
deflects  in  the  form  of  a  warped  surface.  It 
might  be  said  that  it  is  assumed  that  the  slab 
droops  around  each  column  in  an  umbrella 
form,  the  curve  being  reversed  as  it  ap- 
proaches the  center  of  the  span  until  it  meets 
the  corresponding  curve  from  the  next  col- 
umn. 

In  the  writer's  mind,  where  the  flat  slab  is 
designed  on  columns  equidistant  in  each  direc- 
tion, that  is,  the  panels  being  square,  and 
where  the  load  is  absolutely  uniform  all  over 
the  entire  floor  there  is  probably  no  question 
about  the  slab  reflecting  into  the  form  of  a 
warped  surface,  as  described  above.  How- 
ever, when  a  panel  is  oblong,  and  the  thick- 
ness of  the  slab  uniform,  there  will  probably 
be  a  greater  stifl^ness  in  the  direction  of  the 
shorter  span  and  the  deflection  will  not  neces- 
sarily take  the  form  of  a  warped  surface.  The 
greater  deflection  in  the  slab  may  take  place 
along  a  line  perpendicular  to  the  center  of  the 
long  span.  This  argument  is  presented  to  put 
the  problem  in  another  light.  It  is  not  the 
idea  to  say  that  it  is  impossible  for  the  oblong 
flat  slab  to  assume  the  warped  surface,  but  it 
is  intended  to  say  that  it  may  be  possible  that 
it  may  not  under  all  conditions  take  the  form 
of  a   warped  surface. 

Another  point  of  view  which  must  be  con- 
sidered is  that  if  we  grant  that  the  flat  slab 
under  a  uniform  load  will  assume  the  form  of 
a  warped  surface  when  it  deflects,  are  we  at 
liberty  to  take  this  fully  into  account  in  mak- 
ing our  calculations?  Take,  for  example,  a 
slab  supported  upon  four  sides  by  girders.  In 
this  case  there  can  be  absolutely  no  question 
but  what  the  slab  under  a  load  does  assume 
a  warped  surface,  for  the  deflection  along 
both  spans  is  the  same,  and,  since  the  girders 
are  considered  practically  non-deflecting  and 
the  center  of  the  slab  does  deflect,  there  can 
be  no  other  condition  but  that  the  slab  iS 
warped  and  dished  under  the  load.  Building 
departments  and  engineers  throughout  the 
country  do  not  give  slabs  supported  upon  four 
sides  very  much  credit  for  this  warping. 
Probably  the  most  usual  concession  given  by 
a  building  department  is  that  the  load  may  be 
considered  carried  in  the  direction  of  the  two 
spans,  that  is,  where  the  panel  is  square  one- 
half  of  the  load  is  carried  each  way,  and  after 
determining  the  amount  of  steel  required  un- 
der these  conditions,  the  amount  actually  re- 
quired may  be  considered  as  equal  to  three- 
quarters  of  that  figured,  the  bars  being  grad- 
ually increased  in  spacing  toward  the  ends  of 
the  span.  This,  the  reader  must  remember, 
is  a  concession  made  only  where  there  is  ab- 
solutely no  question  that  the  only  form  that 
the  slab  can  assume  under  deflection  is  that  of 
a  warped  surface.  In  a  flat  slab  where  there 
are  no  beams  along  the  center  lines  of  the 
columns,  as  noted  above,  it  is  not  certain 
by  any  means  that  the  slab  under  a  load  will 
deflect  in  the  form  of  a  warped  surface,  and 

•A    discussion    before    the    National    Cement 
ft   Webster  Corporation.   Portland.   Ore. 
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under  these  conditions  the  attitude  of  engi- 
neers and  building  departments  certainly 
ought  not  to  be  more  liberal  than  where  a 
slab  deflects  as  it  would  when  supported  by 
girders  on  four  sides. 

Another  condition  which  probably  in  a  large 
number  of  slabs  under  test  has  come  into  play, 
is  the  fact  that  the  flaring  caps  in  the  columns 
are  so  perfectly  a  part  of  the  slab  and  column 
at  the   same  time  that  a  large    part     of     the 


strength  of  the  slab  is  due  to  the  fact  that 
it  is  fixed  about  the  columns,  and,  that  through 
a  moment  of  resistance  in  the  columns  the 
slab  is  materially  strengthened.  In  other 
words,  an  eccentricity  is  created  in  the  column 
by  means  of  its  continuity  with  the  slab.  A 
proper  engineering  design  would  not  contem- 
plate this  eccentricity  in  the  columns,-  unless 
the  columns  were  designed  to  take  it,  which, 
in  the  interest  of  economy,  can  not  be  done. 
It  seems  to  the  writer  that  under  the  con- 
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ditions  discussed,  a  fair  solution  of  the  prob- 
lem would  consider  the  entire  dead  plus  live 
load  as  being  carried  in  the  direction  of  the 
long  span,  where  the  length  is  greater  than 
one  and  one-half  times  the  breadth,  the  bend- 
ing moment,  however.,  being  calculated  on  the 
most  liberal  basis  consistent  with  good  engi- 
neering. When  a  panel  is  square,  it  ought  to 
be  fair  to  go  to  the  extreme  limit  and  con- 
sider that  the  bending  moment  at  the  center 
of  the  span  is  equal  to  lVL/24,  W  being  the 
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entire  dead  plus  live  load.  This  is  equivalent 
to  considering  half  the  load  carried  in  each  di- 
rection, but  using  the  more  conservative  fac- 
tor 1/12  instead  of  1/24,  thus  giving  credit 
for  deflection  in  two  directions. 

When  a  panel  is  oblong  to  the  extent  of  one 
and  one-half  times  its  width  the  whole  load 
should  certainly  be  carried  on  the  long  span, 
using  a  formula  for  bending  moment  giving 
M  equal  to  not  less  than  lVL/12  at  the  center 
ind  lVL/24  at  the  support. 


For  panels  only  slightly  oblong  it  is  a  ques- 
tion whether  the  proportion  of  load  carried 
by  the  long  span  can  be  properly  considered 
as  equal  to  the  proportion  usually  considered 
in  slabs  supported  on  four  sides. 

The  illustrations  given  herewith  represent 
a  flat  slab  where  the  columns  are  spaced  20  ft. 
on  centers  each  way,  and  where  the  design  is 
made  for  a  live  load  of  200  lbs.  per  square 
foot.  A  plan,  Fig.  1,  is  given  showing  the  ar- 
rangement of  the  bars,  their  number  in  each 
band  and  the  widths  of  the  bands.  A  moment 
diagram.  Fig.  2,  is  given  taken  along  the  cen- 
ter line  of  columns,  AB.  A  section,  Fig.  3, 
is  taken  along  the  same  line  indicating  the  ar- 
rangement of  reinforcement  constituting  the 
band  AB,  but  not  indicating  the  bars  in  the 
diagonal  bands.  In  the  moment  diagram  a 
parabolic  moment  diagram  indicates  the  loca- 
tion of  the  moment  when  it  is  considered  that 
one-half  of  the  load  is  carried  in  the  direc- 
tion of  each  span,  the  bending  moment  M  be- 
ing considered  as  equal  to  (1/12)  (lVL/2)  at 
the  center  of  the  span  and  (1/24)  (lVL/2)  at 
the  point  of  support.  This  negative  moment 
of  (1/24)  (lVL/2)  at  the  support,  however, 
is  based  on  a  strip  of  the  same  width  as  that 
considered  at  the  center  of  the  span,  and  since 
the  width  of  the  column  cap  resisting  negative 
moment  is  only  about  40  per  cent  the  width  of 
the  panel,  the  total  negative  resistance  which 
must  be  provided  per  foot  of  width  of  cap 
must  be  at  least  2%  times  this  amount. 

In  order  to  design  a  slab  and  reinforcement 
to  resist  these  bending  moments,  a  strip  1  ft. 
in  width  running  from  A  to  B  is  assumed 
having  a  span  of  20  ft.,  and  a  live  plus  dead 
load  of  307  lbs.  per  square  foot.  Using  a 
stress  in  the  steel  of  16,000  lbs.  per  square  inch 
and  an  extreme  fiber  stress  in  the  concrete  of 
600  lbs.  per  square  inch,  it  will  be  found  that 
a  net  depth  of  7%  in.  at  the  center  of  the  span 
is  necessary,  that  the  steel  required  at  the 
center  of  the  span  must  be  doubled  over  the 
column,  and  that  since  the  entire  strength  of 
the  concrete  at  600  lbs.  per  square  inch  has 
been  developed  at  the  center  of  the  span  the 
compressive  resistance  must  be  increased 
enough  to  take  care  of  the  negative  moment  of 
resistance  at  the  point  of  support.  The  cross 
section  through  the  slab  along  the  line  AB 
indicates  how  this  steel  is  bent  to  the  exact 
form  and  how  the  overlapping  ends  coming 
from  each  side  of  the  column  give  over  the 
column  double  the  amount  of  steel  that  is  sup- 
plied in  the  center  of  the  span.  The  moment 
diagram  shows  on  the  right  the  positive  mo- 
ment of  resistance  at  the  center  of  the  span 
and  the  negative  moment  of  resistance  toward 
the  point  of  support  as  it  is  created  by  the 
doubling  of  the  reinforcement  at  the  top  of 
the  slab,  and  the  increasing  of  the  compressive 
resistance  of  the  slab  due  to  the  influence  of 
the  flaring  column  cap  and  the  diagonal  rein- 
forcement of  the  slab.  It  will  be  seen  by  the 
resistance  diagram,  on  the  right,  that  the 
shaded  area  amply  covers  the  moment  dia- 
gram. 

Having  determined  the  amount  of  steel  re- 
quired per  foot  of  width  in  the  band  AB,  the 
ne.xt  step  is  to  determine  the  width  of  this 
band.  As  it  is  considered  that  the  slab  rnight 
fail  by  deflecting  along  the  line  YY,  it  willbe 
seen  that  concrete  will  be  put  into  compression 
and  steel  will  be  put  into  tension  along  lines 
perpendicular  to  YY  no  matter  whether  the 
point  considered  is  within  the  band  AB  or  in 
one  of  the  bands  AD  or  CB.  The  fact  that 
the  steel  through  the  center  of  the  panel  is 
placed  diagonally  does  not  necessarily  mean 
that  the  lines  of  stress  in  the  concrete  must 
be  diagonal,  for  since  the  line  KF  may  be 
along  the  line  of  maximum  deflection,  the 
lines  of  stress  will  be  perpendicular  to  YY. 
So  far  as  concrete  compressive  stresses  are 
concerned  this  is  simple,  and  so  far  as  the 
steel  is  concerned  it  is  simply  necessary  to 
resolve  the  tensile  stress  in  each  bar  into  its 
components,  parallel  and  at  right  angles  to 
YY.  The  sum  of  the  components  of  the  two 
bands  .4D  and  CB  perpendicular  to  YY  must 
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b€  the  tensile  resistance  required  for  that  por- 
tion of  the  panel  not  covered  by  bands  AB 
and  CD.  In  a  square  panel  it  will  be  seen  that 
0.707  of  the  stress  in  any  bar  running  diago- 
nally will  be  equal  to  its  component  perpendic- 
ular to  the  line  Y'Y.  Since  we  liave  two  diag- 
onal systems  crossing  this  portion  of  the  panel 
the  total  stress  perpendicular  to  the  line  YV 
will  be  equal  to  1.414  times  the  tensile  strength 
of  either  system.  Consequently,  if  we  adjust 
the  bands  AB  and  CD  to  such  a  width  that 
the  strip  between  them  must  be  equal  to  1.414 
times  the  width  of  the  band  AB  and  place  the 
same  amount  of  steel  in  all  four  bands,  we 
have  supplied  the  proper  amount  of  steel  to 
resist  bending  along  the  line  YY. 

In  the  system  here  illustrated  it  is  customary 
to  have  the  bars  in  the  rectangular  bands  bent 
and  continuous  at  both  ends,  while  the  diag- 
onal bars  are  straight  and  run  through  on  the 
bottom.  The  rectangular  continuous  bars  are 
erected  first,  the  diagonal  bars  being  afterward 
threaded  under  the  negative  bars  over  the  col- 
umn. A  study  of  this  system  will  sliow  that 
every  bar  is  either  carried  directly  or  indirect- 
ly over  the  column  cap. 

Attention  is  called  to  Fig.  4,  showing  the 
reinforcement  used,  in  which  the  shear  is 
largely  taken  care  of  in  the  steel. 

With  the  arrangement  given  it  will  be  found 
that  the  double  continuous  rectangular  rein- 
forcement in  a  square  panel  will  almost  ex- 
actly   equal    in    length    the    diagonal    distance 


ft.  long;  total  weight  at  0.667  lb.  per  foot  = 
1,P00  lbs. ;  weight  per  square  foot  =  4.75  lbs. 
It  may  be  noted  that  when  a  square  slab  is 
designed  on  a  basis  as  set  forth  above,  L  being 
the  distance  from  center  to  center  of  columns, 
and  w  being  the  total  dead  plus  live  load  per 
square  foot,  the  weight  of  steel  required  in  the 
slab  per  square  foot  may  be  closely  determined 
by  the  following  formula : 

0.135  LVto  =  weight  of  steel  per  square  foot. 

Applying  this  to  the  above  problem  we  have 

0.135  X  20  X  V  307  =  4.73  lbs.  per  square 
foot. 

It  is  interesting  to  compare  the  above  de- 
sign with  various  designs  given  by  McMillan. 
For  purposes  of  comparison  MciVlillan's  table 
with  the  above  result  added  is  reproduced  here. 


"1  •5 

•^  S  "^ 

Method.                          °  "  •  § 

I  "-. 

•*  tn  w  ^ 

CJ  ,U  0) 

^  t.  t-  0) 

h  re  c  w 

1.  Cantilever  Sin.  16,000  2,189 

2.  Turneaure  and  Maurer.l2  in.  16,000  1,931 

3.  Grashof  Sin.  16.000  7S4 

4.  Mensch Sin.  16.000  2,120 

fCa) 8  in.  16.000  549 

5.  Turner    L  (b) Sin.  13,000  718 

6.  McMillan    Sin.  16,000  1,0S4 

7.  Brayton    SYz  in.  16,000  1.900 


Cost   of   Concrete   Work   in   Two    Car 

Houses  and  a  Substation  for  the 

Chicago  City  Railways  Co. 

The  buildings  described  were  built  during 
1908-1)  in  Chicago,  111.  The  work  was  done 
according  to  the  plans  of  and  under  the  direc- 
tion of  the  Board  of  Supervising  Engineers 
Chicago  Traction,  Mr.  Rion  J.  .\rnold.  Chair- 
man, and  Mr.  George  Weston  representing 
tile  city.  Mr.  Harvey  B.  Fleming  represented 
on  the  Board  the  Chicago  City  Railways  Co. 

CAR  HOUSES. 

The  general  plans  of  the  Board  of  Super- 
vising Engineers  call  for  double  ended  car 
houses  divided  into  longitudinal  bays  by  fire- 
proof partitions.  The  exterior  walls  are  of 
brick.  The  columns  and  walls  have  concrete 
footings  and  the  floors  are  of  concrete.  The 
pits  are  open  and  have  concrete  walls  and 
floors.  Between  pits  the  floors  are  reinforced 
concrete  and  the  roof  is  reinforced  concrete 
slab  and  girder  construction  with  skylights 
along  the  center  of  each  bay  nearly  the  whole 
length. 

Sixty-Kinth  St.  and  Ashland  Avenue  House. 
— This  car  house  was  built  during  1908.  It  is 
485x265^/4  ft.,  divided  into  six  car  storage  bays 
and  one  repair  bay  by  six  longitudinal  parti- 
tions.    Each  bay  has  three  tracks  with   a  pit 
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Fig.    1 — Reinforced    Concrete    Car    Barn    Roof. 


between  column  centers,  consequently  whether 
the  diagonal  steel  be  carried  through  the  col- 
umn continuously,  or  whether  it  be  spliced 
with  broken  joints,  the  amount  of  steel  re- 
quired for  the  entire  panel  will  be  equal  to 
four  times  that  required  for  one  band  having 
a  length  equal  to  the  diagonal  distance  be- 
tween centers  of  columns. 

Following  is  the  solution  of  the  problem 
already  stated,  considering  the  half  load  car- 
ried in  each  direction  and  the  bending  mo- 
ment at  the  center  of  the  span  equal  to  (1/12) 
{lVL/2). 

Panel,  20x20  ft,;  live  load,  200  lbs.  per 
square  foot;  dead  load,  107  lbs.  per  square 
foot ;  stress  in  concrete,  600  lbs.  per  square 
inch ;  stress  in  steel,  16,000  lbs.  per  square 
inch. 

M  (at  center)  =  (1/12)  (wLV2)=  5,110 
ft.-lbs 

Net  depth  of  slab  =  7y2  ins.;  total  thick- 
ness, 8%  ins. 

Area  of  metal  per  foot  width  =  0.6  sq.  in. ; 
area  of  metal  for  width  of  SVs  ft.  =^8%  X  0.6 
=  5  sq.  ins.  Bars  required  per  band  ==25  %- 
in.  round ;  spacing,  4  in.  center  to  center. 
Total  steel  in  panel,  100  %-in.  round  bars,  28% 


The  writer  believes  that  the  system  shown, 
particularly  in  its  detail,  has  advantages  which 
are  apparent  to  most  engineers  in  that  the 
shear  or  diagonal  tension  in  the  slab  is  very 
materially  assisted  by  the  arrangement  of  the 
reinforcement,  and  the  bars,  because  of  being 
bent  mechanically,  are  positively  located  so 
that  they  take  care  of  the  negative  bending 
moment. 

The  bending  of  these  bars  economically  done 
by  means  of  a  right  and  left  double  bar 
bender  at  a  very  low  cost  puts  four  bends  in 
a  bar  at  once  and  ensures  the  bending  of  the 
bar  to  exact  detail.  Springing  the  bars  into 
place,  or  allowing  them  to  sag  under  their 
own  weight,  leaves  a  great  deal  to  the  con- 
tractor and  causes  a  lack  of  confidence  in  the 
engineer  that  the  reinforcement  will  be  placed 
exactly  as  he  intended  it.  Circular  cracks  run- 
ning around  the  top  of  a  column  in  a  slab  are 
utterly  impossible  when  the  steel  is  as  exactly 
placed  as  it  is  shown  in  the  photograph.  The 
fact  also  that  only  two  systems  of  steel  occur 
in  the  top  surface  means  that  the  efir'ectual 
depth  is  not  materially  decreased  as  it  is 
where  it  is  necessary  to  carry  all  four  systems 
to  the  top  surface. 


under  each  track.  In  the  storage  bays  the 
pits  are  all  288  ft.  long  and  in  the  repair  bay 
they  are  176  ft.  long.  The  roof  construction 
is  shown  in  detail  by  Fig.  1.  The  concrete 
work  comprised  foundation  footings  and  walls, 
floors,  pits,  wells  and  floor  and  roof  slabs  and 
girders.  The  cost  of  the  concrete  work  was 
as  follows : 

For  1,776  ft.  of  1:3:6  plain  concrete  in  foot- 
ings and  foundation  walls  the  cost  including 
forms  was  $11,181  or  $6.30  per  cu.  yd.  The 
cost  of  380  cu.  yds.  of  1:3:6  concrete  in  pit 
walls,  including  form  work,  was  $3,026,  or 
$7.96  per  cu.  yd.  The  pit  floors,  containing 
1,287  cu.  yds.,  cost  $9,515  or  $7.40  per  cu.  yd. 
The  cost  of  pit  floors  per  square  foot  was  13.6 
cts.  There  were  also  12,200  sq.  ft.  of  cement 
walk  and  1.186  ft.  of  curb.  The  walks  %vere 
4%  ins.  thick,  of  1 :2%  :5  concrete,  with  a  %- 
in.  top  coat  of  cement  and  granite  screenings; 
the  cost  was  as  follows : 

Item  Total       Per  sq.ft. 

Materials     »    690  J0.056 

Labor    1.493  0.123 

Total     $2,183  J0.179 
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The  curbing  was  2  ft.  deep  by  6  in.  thick  and 
the  cost  of  1,180  lin.  ft.  or  43.9  cu.  yds.  was: 

Item  Total  Per  lin.  ft.  Per  cu.  ft. 
Material     $151  $0,127  iAii 


Labor     463 

Total     $614 


0.390 


10.54 


$0,517  $13.98 

The  cost  of  89,935  sq.  ft.  of  roof,  including 
168  girders,  of  the  construction  shown  by  Fig. 
1  can  be  given  in  more  detail.  There  were  in 
this  roof  2,365  cu.  yds.  of  1  :2V4 :5  concrete. 
The  cost  of  concrete  materials  and  labor  con- 
creting was  as  follows : 


Item  Total 

5,075  bbls.  cement  at  $1.21..$  3.721 
1,675  cu.  yds.  sand  at  $1.60..  2.6S0 
1,635  cu.  yds.  stone  at  $1.40..  2.2S9 
Labor    concreting 7,227 


Per  cu.  yd. 

$1.57 
1.14 
0.96 
3.06 


$6.73 


Total     $15,917 

The  cost  of  reinforcing  rods  and  labor  plac- 
ing was  as  follows : 

Item  Total 

329.900   ft.    %-in.    bar  at    1.62 

cts $  5,344 

14,629     ft.     V4-in.     stirrup    at 

1.84  cts 269 

153,605    ft.    %-in.    stirrup    at 

1.75  cts 2.689 

Labor  on   reinforcements 2,78S 


Per 

cu.  yd 

$2.22 

0.12 

1.14 
1.18 

Total     $11,090  $4.66 

The  cost  of  incidentals  and  labor  for  forms 
was  as  follows : 


Item  Total 

91    M.    ft.    B    M.    hemloclc   at 

$18   $  1.638 

149  M.  ft.  B.  M.  pine  at  $20-. .     2,980 

Spilies,  bolts  and  wire 500 

Labor   on    forms 12.632 


Per  cu.  yd. 

$0.69 
l.:!6 
0.21 
5.34 


Total     $17,750  $7.50 

Summarizing  the  above  figures  and  extend- 
ing them  to  include  cost  per  square  foot  we 
have  the  following : 


Item  Total 

Concrete    $15,917 

Reinforcement     ..   11,090 
Forms     17,750 


Per  cu.  yd.  Per  sq.  ft. 
$6.73  $0,177 

4.66  0.123 

7.50  0.197 


Total    $44,757 


$18.89 


$0,497 


Archer  Ave.  and  Rockwell  St.  House. — The 
dimensions  of  this  house  are  309x490  ft.  and 
it  is  divided  into  seven  bays  by  longitudinal 
fireproof  walls.  The  concrete  construction 
comprises  foundation  walls,  pits  and  roof  of 
the  design  shown  by  Fig.  1. 

The  foundation  walls  of  1  ;3  :7  concret9  cost 
for  1,953  cu.  yds.  as  follows: 

Concrete  Total 

1,894.41      bbls.      cement     at 

$1.22     $2,311.18 

839.79  cu.  yds.  sand  at  $1.43  1,200.00 
1,972.53    cu.     yds    stone    at 

$1.54     3,037.70 

Labor,  mixing  and  placing.   2.874.18 

Total   concrete    $9,423.06 

Forms. 

Lumber     $    627.67 

2  rolls  No.  10  wire  at  $2.23.  4.46 

2,000  18-in,  form  clamps  at 

4%     cts 95.00 

500    26-in.    form    clamps    at 

5%     cts 28.75 

125    25-in.    form    clamps    at 

6%    cts 6.85 

500    keys    for    form    clamps 

at   3   cts 15.00 

48  kegs  of  nails  at  $2.36 113.30 

Labor  building  and   remov- 
ing   2,588.30 


Per  cu.  yd. 

$1,183 
0.614 

1.555 
1.471 


$4,823 
$0,321 


0.134 


1.321 
$1,776 


$0,019 
$6,618 


Concrete. 
235  bbls.  cement  at  $1.22... 
105  cu.  yds.  sand  at  $1.43.. 
209  cu.  yds.  stone  at  $1.54.. 
Labor  mixing  and  placing.. 


Per 

cu.  yd 

$1,355 

0.694 

1.525 

1.867 

0.007 

Total 
286.70 
150.15 
321.86 
214.52 

.$    973.23 


Per  cu.  yd. 
$1.35 

0.72 
1.52 
1.02 


Total    

Forms. 

16  kees  nails  at  $2.40 $  38.40 

V4  roll  wire 1.00 

Lumber    108.50 

Labor  erecting   647.38 

Labor  removing  121.30 


Total    $    916.58 

Grand    total    $1,889.81 


$4.61 

$0.18 
0.05 
0.51 
3.06 
0.57 

$4.37 
$8.98 


The  floor  work  of  the  building  comprised 
the  floors  between  tracks  for  the  end  sections 
of  each  bay  not  occupied  by  the  pits;  the  floors 
for  store  room,  shops  and  other  service 
rooms;  the  pit  floors  and  the  reinforced  con- 
crete floors  between  pits.  All  these  floors 
except  the  reinforced  concrete  floors  between 
pits  are  of  the  usual  concrete  basement  floor 
construction : 


Total   forms   $3,479.33 

Supplies. 

7.65  tons  coal  at  $4.15 $      31.75 

5  gals.  cyl.  oil  at  48  cts 2.40 

10  gals.  eng.  oil  at  23  cts...  2.30 

10  lbs.  lubricant  at  12  cts..  1.20 

Total    supplies $        37.65 

Grand    total $12,940.96 

The  pit  tracks  are  supported  by  cast  iron 
columns  on  each  side  and  these  columns  have 
concrete  footings.  The  cost  of  these  footings 
which  are  of  the  usual  stepped  pedestal  type 
was  as  follows: 

Item  Total 

270  bbls.  cement  at  $1.22...$  329.40 

118  cu.  yds  sand  at  $1.40...  168.  .4 

241  cu.  yds.  stone  at  $1.54..  371.17 

Labor  mixing  and   placing.  4d3.75 

Coal  and  oil l-"" 

Total    $1,324.88  $5,448 

The  following  was  the  cost  of  211  cu.  yds.  of 
concrete  in  the  side  and  end  walls  of  the  pits: 


End  floors  (63.630  sq.  ft.).  Total 
1.684  bbls.  cement  at  $1.22.  .$2,054.28 

744  cu.   vds.   sand  at   $1.43..  1.063  92 

1.190  cu.  yds.  stone  at  $1.54  1,832.60 

Labor     3,980.00 

8.45  tons  coal  at  $4.15 35.00 

32  tons  coke  at  $5.25 168.00 

38  loads  manure  at  $2 76.00 

Oil     4.10 


Per  sq.  ft. 

$0.03 
0.01 
0.02 
0.06 
0.0005 
0.02 
n.not 

0.00006 


$9,213.90 

$0.14156 

ft.). 
Total 

$    291.58 

150.15 

164.78 

1,154.00 

Per  sq.  ft. 

$0,025 

0.015 

0.015 

0.095 

414.00 
4.70 

0.032 
O.00U3 

Total    $9,213.90 

Service  floors  (11,921  sq. 

239  bbls.  cement  at  $1.22.. 
105  cu.  yds.  sand  at  $1.43. 
155  cu.  yds.  stone  at  $1.54. 

Labor    1,154.00 

1,380  cu.  yds.  cinders  at  30 

cts 

1  ton  coal  at  $4.15  and  oil 

Total    $2,179.21  $0.1823 

Excluding  the  cost  of  cinders  we  have  a  cost 
of  11.33  cts.  per  sq.  ft. 

Office  floors  (8,793  sq.  ft.).  Total  Per  sq.  ft. 

120  bbls.  cement  at  $1  22...$  146.40  $0,016 

53  cu.  yds.  sand  at  $1.43...  75.79  0.008 

107  cu.  yds.  stone  at  $1.54..  164.78  0.018 

Labor    842.00  0.095 

1,010  cu.  yds.  cinders  at  30 

cts 303.00  0.035 

Coal    and    oil 3.90  0.0004 

Total    $1,535.87  .$0.1724 

Excluding  the  charge  for  cinders  we  have  a 
cost  of  10.58  cts.  per  sq.  ft. 


Pit  floors  (58.559  sq.  ft.).       Total 
1.377  bbls.  cement  at  $1.22.  .$1,679.94 
609  cu.  vds.  sand  at  $1.43..       8^0.87 
940  cu.  yds.  stone  at  $1.54..   1,447.60 

Labor    4,07804 

6.675  tons  coal  at  $4.15 27.70 

28  tons  coke  at  $5.2"i 147.00 

43  loads  manure  at  ?2 86.00 

56  gals,  gasoline  at  12V<.  cts.  7.00 

Oil     3.24 


Per  sq.  ft. 

$0,028 

0.014 

0.024 

0.069 


0.002 
0.001 


Total    $8,347.39 

Reinforced  concrete  floors  (37.048  sq. 
Total 
1,126  bbls.  cement  at  $1.22.  .$1,373.22 
497  cu.  yds.  sand  at  $1.43..  710.70 
822  cu.  yds.  stone  at  $1.54..  1,265.88 
37,048    sq.    ft.    wire    netting 

at    17    cts 629.82 

Labor  on  concrete 2,295.00 

Form  lumber   281.60 

Labor  erecting  forms 2,271.15 

Labor  removing  forms 371.50 

7.05  tons  coal  at  $4.15 29.25 

18.05  tons  coke  at   $i.25 97.12 

23  loads  manure  at  $2 46.00 

Oil     2.80 


$0.1422 

ft.). 

='er  sq.  ft. 

$0,037 

0.019 

0.034 

0.017 

0.061 

0.007 

0  061 

0.010 

0.001 

0  002 

0.001 

0.0001 

Total    $9,374.05  $0.2501 

The  roof  construction,  as  previously  stated, 
was  substantially  that  shown  by  Fig.  1.  The 
cost  of  121,881  sq.  ft.  or  2,869  sq.  yds.  was  as 
follows: 

Item  Total  Per  cu.  yd. 

Concrete  materials    $11,779.00  $4.11 

Labor   on    concrete 10,280.45  3.58 

Small    concrete    blocks 80.00  0.02 


Total  concrete $22,139.45 

Form      lumber      ($9,531.04— 

$3,321.25    salvage)    $6,209.29 

Butts,   washers   and   nails..         458.80 

Labor   erecting   forms 19,221.80 

Ijahor  removing  forms 4,728.10 

LAbor     moving     forms     to 

storage    629.00 


Total    forms    $31,246.99 

Reinforcement     $  7,886.65 

Wire    57.20 

4  kegs  round  rods 12.00 

Labor  on  reinforcement....     3.954.05 


Total   reinforcement $11,909.90 


$7.71 

$2.16 
0.15 
6.69 
1.64 

0.21 

$10.85 

$2.74 

$0.01 

0.004 

1.37 

$4.13 


Coal    $  80.00  $0.02 

Cylinder   oil    3.58  0.001 

Engine  oil   3.44  0.001 

Imperial  lubricant  1.80  0.001 

Tar  paper   40.30  0.01 

Manure   25.00  0.008 

Total  supplies  $      164.12  $0.05 

Grand    total    $65,550.46  $22.74 

This  gives  a  cost  per  square  foot  of  roof  of 
53.7  cts.  Neglecting  the  salvage  in  lumber  the 
cost  is  56.42  cts.  per  sq.  ft. 

SUBSTATION. 

The  substation  was  built  during  the  fall  and 
winter  of  1908-9.  The  building  is  of  dark  press- 
ed brick  so  designed  as  to  be  an  ornament  to 
the  neighborhood  in  which  it  is  located.  The 
construction  is  fireproof  throughout,  with  book 
tile  roof  carried  on  structural  steel  trusses.  A 
wainscot  of  chocolate  colored  brick  extends  to 
a  height  of  6  ft.  around  the  interior  walls,  and 
above  this  wall  is  faced  with  buff  pressed 
brick. 

All  windows  have  metal  frames  and  sash, 
glazed  with  wire  glass;  sash  are  pivoted  and 
provided  with  operating  devices.  The  floor  of 
the  operating  room  is  of  reinforced  concrete 
with  red,  octagon  encaustic  tile  wearing  sur- 
face. Around  all  machines  a  cast  iron  cover- 
ing has  been  placed  Particular  pains  have 
been  taken  with  the  laying  of  the  tile  floor  on 
account  of  the  difficulty  had  with  tile  floors 
in  substations  previously  built,  in  that  if  a 
proper  bond  was  not  obtained  between  the  tile 
and  the  concrete  surface  the  tile  separated 
from  the  concrete  and  bulged  up.  AH  tile 
liave  been  laid  in  pure  Portland  cement  under 
a  rigid  specification  and  guarantee. 

The  building  is  60  ft.  wide  by  120  ft.  7  ins. 
long  over  all,  and  the  operating  room  has  a 
clear  height  of  32  ft.  to  the  under  side  of  the 
steel  roof  trusses.  The  basement  is  10  ft.  6 
ins.  high  and  is  provided  with  a  large  air 
chamber  located  directly  beneath  the  trans- 
formers and  reactances.  An  air  pressure  is 
maintained  in  this  chamber  by  4  motor-driven 
fans  located  in  the  basement  in  front  of  the 
rotary  foundation  walls  in  a  row  lengthwise 
of  the  building,  the  discharge  from  these  fans 
being  through  openings  under  the  floor  in  the 
passageway  beneath  the  converters.  All  high 
tension  bus  bar  and  potential  and  current 
transformers  are  housed  in  standard  pressed 
brick  structures  in  this  air  chamber. 

The  concrete  work  comprises  footings  for 
walls  and  piers,  building  walls,  rotary  con- 
verter walls,  basement  floor  and  drives,  station 
floors,  partition  walls  and  battery  shelves.  The 
costs  of  these  various  items  of  work  were  as 
follows : 

Wall  and  Pier  Footings. 

Total  Per  cu.  yd. 

234  bbls.  cement  at  $1.21....$    283.94  $1.32 

110  cu    vds.   sand  at  $1.60...       176.00  0.82 

197  cu.'  yds.  stone  at  $1.55.. .      305.35  1.4! 

Labor  placing  concrete 647.78  3.01 

Total  concrete $1,413.07  $6.57 

Form  lumber   $      60.00  $0.28 

Labor  on   forms 55.40  O.ii 

Total   forms    $    115.40  $0.53 

Grand    total    $1,528.47  $7.10 

Building   Walls.  Total        Per  cu   yd. 

272  bbls.  cement  at  $1.21....$    329.12  $1.45 

116  cu.  yds.  sand  at  $1.60....      185.60  0.83 

1S7    cu.    yds.    crushed   stone 

at  $1.55   289.85  1.28 

Labor  on  concrete 472.00  i.l^i 

Total   concrete    !^-?ZS-"  I??! 

Lumber  for  forms $    336  00  $1.48 

Nails,   etc 41.00  0.18 

Carpenter  work  on  forms..  .       460.20  2.04 

Removing  forms 142.55  O"'' 

Total    forms    |    979.75  $4.33 

Miscellaneous   labor    $      65.50  $0-^^ 

Grand   total    $ijll.82  $10.21 

Basement  Floor  and  Drive. 

Total  Per  sq.  ft. 

353  bbls.  cement  at  $1.21....$    427.13  $0.08 

146  cu    yds.  sand  at  $1.60....      233.60  0.04 

91  cu.  vds.  stone  at  $1.55 141.05  0.03 

Labor  "placing  concrete 1,077.70  0.^1 

Labor  finishing  floor 247.05  0-05 

Total  concrete  $2,126.53  $0.04 

170  cu.  yds.  cinders  at  25  cts.$      42.50  *2-2xf« 

Manure     10.20  0.0019 

Miscellaneous   materials 66.21  9'2i„ 

Carpenter  labor    155.91  0.029 

Labor  placing  cinders,  etc..      590.31  0.11 

Total    f    865.13  $0,165 
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Grand  total $2,991.66 

Station  b  loor.  Total 

286  bbls.  cement  at  $1.21 %    346.06 

121%  cu.  yds.  sand  at  $1.60..       198.40 
108  cu.  yds.  stone  at  $1.55...       16.. 40 

Labor  placing  concrete 720.50 

Patching  tloor  35.00 

Total    concrete    $1,467.36 

Lumber  for  forms $    197.85 

Beam  clips   30.00 

Bolls    45.50 

Miscellaneous    45.60 

Labor  building  forms 2,006.56 

Labor  erecting  forms 274.10 

Labor  cleaning  forms 115.10 

Labor  removing  forms 284.93 

Total   forms    $2,999.64 


$0,576 
Per  sq.  ft. 

$0,079 
0.045 
0.038 
0.160 
0.008 

$0.33 
$0,045 
0.007 
0.010 
0.010 
0.460 
0.063 
0.026 
0.065 


$0,686 


Grand   total    $4,464.00  $1,016 

The  cost  of  water-proofing  1,040  sq.  yds.  of 

foundation  walls,   footings  and  floors  was  as 

follows : 

Item.                                           Total  Per  sq.  yd. 

177  rolls  felt  at  $1.30 $    230.10  $0,221 

39  bbls.  tar  at  $3.80 128.70  0.123 

Maps,    etc 16.87  0.016 

Labor    • : .      359.90  0.344 

Total    $    735.57  $0,708 

None  of  the  above  costs  include  engineering, 
superintendence   or  overhead  charges.     While 


the  wages  by  items  are  not  available  they  were 
union  wages  for  1908,  which  run  about  as  fol- 
lows per  hour :  Enginemen,  70  cts. ;  carpen- 
ters, (JO  cts. ;  finishers,  6G'/4  cts.,  and  common 
labor,  37  Vi  cts. 

Perhaps  the  most  interesting  of  the  various 
costs  given  arc  those  of  roof  work.  The 
character  of  this  work  is  indicated  clearly  by 
the  drawings  of  Fig.  1.  In  one  case  the  unit 
cost  was  $18.89  per  cu.  yd.  and  in  the  other 
case  $22.74  per  cu.  yd.,  and  of  the  total  cost 
about  70  per  cent  and  50  per  cent,  respectively, 
and  chargeable  to   form  work. 


EARTH      AND      ROCK      SECTION 


Methods  and  Costs  of  Excavating  and 

Concreting  a  Swimming  Pool. 

A  swimming  pool  recently  built  in  the 
annex  to  the  Sinai  Temple,  Chicago,  was  ex- 
cavated under  rather  difficult  conditions,  ow- 
ing to  the  water  encountered  and  the  nature 
of  the  soil,  which  was  clean  sand.  The  ex- 
cavation for  the  basement  of  the  building 
was  carried  8  ft.  below  the  street  level  and 
that  for  the  pool  was  carried  14  ft.  deeper, 
llVa  ft.  of  which  was  below  the  level  of  the 
ground  water.  The  area  containing  the  pool 
was  Ciiclosed  by  3-in.  tongued  and  grooved 
sheeting,  the  lines  of  sheeting  being  71x32  ft. 


from  clogging  the  wire  mesh.  Two  Xye  pumps, 
size  No.  li,  were  used,  one  being  set  at  each 
end  of  the  work.  These  pumps  were  attached 
to  the  main  so  that  each  pump  handled  the 
water  from  half  of  the  area.  Toward  the 
end  of  the  work,  however,  the  water  was 
held  back  by  the  concrete  floor  and  only  one 
pump  was  necessary.  A  gage  on  each  of  the 
pumps  showed  them  to  be  creating  over  30  ins. 
of  vacuum   at  every  stroke. 

The  work  was  all  done  by  hand.  The  ma- 
terial was  shoveled  to  a  scaffold  and  on  to 
the  bank  beliind  the  sheeting  and  then  again 
shoveled  back  to  make  space  for  more.  The 
material   in   the   center   of   the   pit   had   to   be 


View   Showing    Well    Point   Arrangement  for    Bleeding   an    Excavation    Pit. 


This  area  was  11  ft.  greater  each  way  than 
the  inside  dimensions  of  the  pool  and  allowed 
for  the  walls  which  were  1  ft.,  6  ins.  wide 
at  the  top  and  3  ft.,  6  ins.  wide  at  the  bottom. 
The  sheetirg  was  driven  by  hand  with  a 
wooden  maul,  two  men  being  kept  at  this 
work  while  the  excavation  was  being  carried 
on. 

In  order  to  keep  the  site  unwatered  a  point 
system  was  used.  A  3-in.  main  was  laid 
around  the  upper  edge  of  the  excavation  and 
lV4-in.  points  about  16  ft.  long  were  placed 
every  3  ft.  along  the  inside  of  the  sheeting 
and  connected  by  hose  to  the  3-in.  main. 
The  1%-in.  points  consist  of  galvanized  iron 
pipes  having  solid  cone-shaped  points  at  the 
lower  ends.  From  the  lower  ends  up  for 
36  ins.  they  are  perforated  with  %-in.  holes 
and  screened  with  fine  wire  mesh.  As  the 
excavation  proceeds  the  points  are  lowered 
and  are  kept  just  low  enough  to  unwater 
the  site  as  low  as  the  excavation  has  pro- 
ceeded. It  is  necessary  to  have  one  man 
looking  after  the  points,  giving  them  a  twist 
once  in  a  while  to  keep  the  particles  of  sand 


thrown  from  these  toward  the  edge  before 
being  shoveled  onto  the  scaffold  thus  making 
four  handlings  for  that  part.  When  the  ex- 
cavation had  reached  about  3  ft.  depth,  12x12- 
in.   braces   were   set   in   to   hold   the   sheeting. 

They  were  placed  about  8  ft.  apart,  on  cen- 
ters, and  butted  against  8xl8x8-in.  wailing  tim- 
bers. 

In  concreting,  a  Smith  %-cu.  yd.  mixer, 
operated  by  steam,  was  used,  and  plank  run- 
ways led  from  the  mixer  out  over  the  work. 
Sterling  buggies  of  about  7  cu.  ft.  capacity 
were  used  for  transporting  the  concrete.  A 
floor  12-ins.  thick  was  put  in  and  walls 
battered  on  the  outside,  from  3  ft.,  fl  ins.  at 
the  bottom  to  1  ft.,  6  ins.  at  the  top.  The 
walls  varied  in  height  from  4  ft.  to  9  f t ;  6  ins. 
The  forms  used  consisted  of  lx6-in.  sheathing 
and  2x6-in.  studding  placed  16  ins.  on  centers. 

The  number  of  laborers  used  on  the  work 
varied  considerably  as  this  job  was  only  a 
part  of  the  work  on  a  larger  building  and 
men  were  put  on  and  taken  away  as  neces- 
sity required.  The  largest  number  used  on 
the  excavation  at  any  one  time,  however,  was 


25  men.  Common  labor  at  37%  cts.  per 
hour  was  used  for  excavating  and  concreting 
and  carpenters  at  62V4  cts.  an  hour  built 
the  forms.  The  costs  of  all  labor  was  ac- 
curately  distributed  and  resulted  as   follows : 

96  points  at  $1.00   each $  96.00 

2,500  sq.  ft.   sheet  piling  at  $0.07 176.00 

800  eu.   yds.    e.xcavation   at   $0.20 160.00 

70  cu.   yds.   floor  slab  at   $0.65 45.50 

150  cu.    yds.    walls  at   $0.75 112.50 

3,000  sq.   ft.  forms  at  $0.04"^ 135.00 

Total   labor   cost    , $724.00 

The  pumps  were  worked  continuously  in  3 
shifts  of  8  hours  each.  The  cost  of  the  labor, 
pumping  amounted  to  about  $8(10. 

One  foreman  at  $8  per  day  was  also 
charged  to  the  work. 

A  coat  of  Hydrolithic  waterproofing  cement 
is  now  being  put  on  the  interior  surfaces, 
after  which  a  veneer  wall  of  white  enameled 
brick  will  be  laid.  The  Thompson-Starrett 
Co.,  of  Chicago,  are  the  contractors  for  the 
work. 

We  are  indebted  to  the  superintendent,  Mr. 
A.  Crane,  for  the  costs  given. 


Methods  and   Records  of  Prospecting 
With   Core   Drills  in   Arizona.* 

.All  the  data  used  in  this  article  are  taken 
from  the  drill  log  of  one  of  the  copper  com- 
panies in  the  Miami  district,  Arizona.  The 
first  10  holes,  drilled  by  two  No.  23  traction 
Star  drills  (1,000-ft.  machines),  are  cited  as 
examples. 

A  soft  schist  and  a  decomposed  granite  are 
the  principal  rocks  encountered  in  this  dis- 
trict, although  a  soft  dacite  is  also  of  some 
importance.  The  holes  to  which  the  follow- 
ing figures  apply,  were  driven  400  to  600  ft. 
in  depth.  The  country  is  mountainous,  neces- 
sitating much  road  building.  The  country 
rock  is  badly  fissured ;  is  soft  as  a  whole, 
but  containing  hard  streaks  varying  in  thick- 
ness from  5  to  15  ft. ;  consequently  much 
caving  is  encountered.  .\  10-in.,  or  larger, 
bit  is  used  to.  start  the  hole;  next  in  order 
follow  bits  apnroximately  7%-,  6%-  and  4%- 
ins.  The  drill  cuttings  are  sampled  everj' 
5   ft. 

Time  Consumed  in  Various  Operations. — 
Table  I  gives  the  actual  time  employed  in 
the  various  duties.  Under  drilling  and 
sampling,  in  column  two.  are  included  such 
items  as  measuring,  bailing  and  delays  of 
any  sort  lasting  not  more  than  15  minutes. 
In  the  last  column  is  tabulated  the  amount 
and  size  of  casing  lowered  into  each  hole. 
Table  II  except  for  the  first  three  columns, 
consists  of  the  figures  given  in  Table  I, 
worked  out  to  percentages. 

The  average  rate  of  drilling  was  21.08  ft. 
per  shift.  This  is  high  for  the  district.  It 
may  be  attributed  to  good  supervision  and  to 
the  fact  that  all  these  figures  represent  day 
work.  The  avraee  advance,  barring  acci- 
detits  such  as  "fishing,"  is  higher  for  a  shal- 
low hole,  as  the  actual  time  consumed  in 
hailing  a  deep  hole,  putting  in  greater  length 
of  casing,  raising  and  lowering  the  tools, 
mea'^uring.  etc.,  is  more.  Friction  also  hinders 
much  in  deep  drilling. 


•An  article  hv  A.  H.  Field  in  "Rngineering  and 
.Mining  .Tournal"  for  Oct.  22.  1910. 
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The  columns  concerning  casing  are  seen 
to  be  directly  affected  by  the  length  of  casing 
lowered  into  the  hole.  Removing  casing  is 
always  a  shorter  operation  than  lowering  it. 
Delays,  repairing,  casin.g  and  casing  removal 
increase  out  of  proportion,  with  great  depth 
of  hole,  and  in  the  order  named. 

In  Table  III,  under  column  two,  is  tabu-' 
lated  the  total  advance  at  the  end  of  each 
successive  shift.  This  advance  is  an  aver- 
age of  the  total  daily  advance  of  the  10 
holes.  The  last  two  columns  are  derived  from 
the  first  two.  The  average  speed,  as  given 
in  column  four,  has  been  plotted  against 
the  total  shifts  and  the  total  distances  are 
given  in  the  accompanying  diagram. 

Fast  Drilling  in  Shallow  Holes. — When 
drilling  is  commenced  (called  spudding)  the 
speed  for  the  first  100  to  160  ft.  is  better 
than  at  any  other  period.  From  the  diagram 
it  is  evident  that  delays,  incident  to  moving 
and  setting  up,  affect  adversely  the  early 
averages.  The  high  speed  drops  somewhat 
as  depth  is  attained,  and  the  curves  continue 
evenly  until  a  sudden  break  in  both  is  ob- 
served. This  is  due  to  the  first  string  of 
casing,  with  its  attendant  delay,  being  lowered 
into  the  different  holes.  The  curves  now 
continue  evenly,  dropping  gradually  as  greater 
depth  is  attained.  A  second  break,  due  to 
the  lowering  of  the  second  string  of  casing, 
is  followed  by  a  third  gradually  decreasing 
the  average. 

The  curves  shown  are  characteristic  of  this 
district.  A  different  kind  of  rock,  a  less 
mountainous  country,  different  style  of  "set- 
ting up"  and  lower  wages  might  give  an  en- 
tirely different  curve.  The  record  of  "each 
hole  as  given  begins  from  the  time  the  cas- 
ing on  the  last  hole  is  removed.  All  delays 
incident  to  dismantling,  moving  and  setting 
up  are  thus  chargeable  to  the  new  holes  and 
affect  the  beginning  of  the  curve. 

Economic  Conditions. — In  summer,  a  light 
corrugated  roof  is  placed  over  the  drill  plat- 
form ;  in  winter,  none.  A  seasonable  change 
in  the  curve  could  thus  be  expected.  Due 
to  the  intense  heat  of  this  district  during 
the  summer  season,  the  sharpening  of  a  large 
bit  calls  for  a  rest  which  causes  greater  de- 
lay. The  drill  crew  is  paid  $6  and  $4.80  per 
day  of  12  hours.  Where  wages  are  lower, 
a  lower  drilling  efficiency  is  obtained.  A  crew 
drilHng  day  shift  only  do  50  to  60  per  cent 
more  than  a  crew  working  double  shift  (12 
noon  to  12  midnight  and  vice  versa.)  A 
fishing  job.  lasting  from  an  hour  to  a  week 
or  more,  plays  havoc  with  the  drill  record. 
A  management  trying  to  stint,  not  only  low- 
ers the  average,  hut  increases  the  cost  per 
foot  of  hole  drilled  as  well.  An  extra  driller 
or  helper  on  two  or  more  machines  is  always 
useful,  and  does  not  increase  the  cost  per  foot 
of  hole.  He  will  be  of  use  in  casing,  in  mov- 
ing the  machine,  and  in  the  upkeep  of  the 
drills,  thus  prolonging  their  life  while  in- 
creasing the  first-cost  charge  per  foot  of  hole 
drilled.  A  team  should  always  be  at  hand : 
an  accident  will  cause  a  temporary  shut- 
down until  the  repair  parts  can  be  obtained. 
When  holes  are  driven  deeper  than  fiOO  ft., 
the   average   advance   falls   off   rapidly. 

In  general,  it  may  be  said  that  the  "average" 
curves  will  be  effected  by   the  kind   of   rock. 
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contour  of  the  ground,  wages,  season  and 
weather,  and  the  personnel  of  the  manage- 
ment. 

In  Table  IV  are  tabulated  average  speeds 
for  three  different  sized  bits.  A  10-in.  string 
of  tools  weighs  2,181  lbs.;  a  7%-in.  set,  1,994 
lbs.  and  a  SVi-in  set,  1,773  lbs.    A  10-in.  bit  in 


TABLE  III. 
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23.03 

13 

286.7 

16.3 

22.49 

14 

302.2 

15.5 

21.97 

15 

322.3 

20.1 

21.81 

16 

342.1 

19.8 

21.68 

17 

364.4 

22.3 

21.72 

18 

380.6 

16.2 

21.36 

19 

391.7 

11.1 

20.74 

20 

402.5 

10.8 

20.20 

21 

414.2 

11.7 

19.72 

22 

435.0 

20.8 

19.77 

23 

451.3 

16.3 

19.63 

24 

460.0 

8.7 

19.18 

25 

469.0 

9.0 

18.65 

26 

486.5 

17.5 

18.72 

27 

501.8 

15.3 

18.58 

28 

511.8 

10.0 

18.28 

29 

528.8 

17.0 

18.25 

30 

536.7 

7.9 

17.90 

TABLE    rV.— AVERAGE    RATE    OF    CUTTING 
OF  VARIOUS  BITS. 


Speed  with 
10-in.  Bit. 


Speed  with 
7%-in.  Bit. 


Speed  with 
6%-in.  Bit. 


ptw  v 


Aver. 


220 
240 
143 
200 
140 
75 
312 
125 


ffl'O 


•<  u       •<'a 


20.0 
24.0 
20.4 
14.3 
20.0 
25.0 
31.2 
20.8 
21.96 


100 
212 
319 
105 
145 
300 
65 
185 


■<  a 

16.6 
19.3 
19.9 
17.5 
24.2 
27.3 
22.0 
31.0 
22.33 


122 
85 


<  P. 


18.7 


21.2 


19.95 


TABLE  I.— DISTRIBUTION  OF  TIME  IN  HOURS 


o 
B 


c 

d  . 
to 

bOB 
=  ft 


hr.  min. 
1     310  40 


227  35 

276  20 

280  00 

186  15 

163  30 

160  00 

162  10 


M 
B 

"5 


ivr.  mIn. 
16  25 

10  05 
13  20 


hr.  min. 
9  30 


bt 

B 

5s 


hr.  min. 
33  20 


i^ 


hr.  min. 
19  00 


OS 


hr.  min.   feet. 
64  05    595 


5  35     13  20 
7  20     5  00 


12  00     65  45     550 
3  00     70  20     615 


0 

30 

30 

15 

40 


10   15 
1   00 


4  00 

12  30 

13  00 
21  00 
16  00 

14  00 
23  00 


15  00 
5  30 


5  15 
3  00 


12  00 
5  00 


1  45 
6  00 


47  40 

13  00 

51  30 

15  45 

34  10 

12  30 

24  05 


500 
415 
435 
417 
425 
336 
345 


39 


29 

32 

30 

20 

19.5 

17.5 

19.0 

14.0 

12.5 


feet. 
342 

455 
545 
339 
400 
272 
^300 
■300 
412 
254 

336 
232 


inches. 

7% 
6V4 
4% 

? 
7% 

7% 

7% 
7% 


a  run  of  5  ft.  cuts  out  about  450  lbs.  of  rock; 
a  7%-in.  bit,  about  200  lbs.  and  a  GV4-in.  bit, 
'approximately  180  lbs.  It  would  therefore 
seem  that  the  smaller  bits  with  almost  the 
same  weight  of  tools,  cutting  out  only  60  per 
cent  and  40  per  cent  of  the  material  cut  by  a 
10-in.  bit,  would  give  much  higher  rates  of 
speed,  but  this  is  not  the  case. 

This  paradox,  excepting  delays  due  to  depth 
as  mentioned  above,  may  be  accounted  for  by 
the  following  reasons :  As  smaller  casing  is 
introduced,  the  same-sized  rope  and  tools 
(2-in.  manila  cable  and  4-in.  auger  stem)  are 
continued  in  use.  These,  dragging  against 
the  sides,  and  in  the  smallest  casing  forming 
an  air  cushion,  tend  to  lower  the  speed.  More- 
over, ground  water  is  encountered  in  all  the 
holes  at  depths  of  from  150  to  250  ft.  Once 
the  tools  strike  permanent  water,  and  it  must 
be  borne  in  mind  that  casing  seldom  keeps 
out  this  underground  flow,  the  speed  dimin- 
ishes. Figures  are  not  available  to  give  the 
percentage  decrease  in  speed.  The  relatively 
high  speed  of  spudding  is  another  determining 
factor  in  raising  the  average  speed  of  the 
largest-sized  bit. 


Cost  of  Drilling  Holes  in  Concrete. — The 

following  costs  on  drilling  holes  in  concrete 
are  given  by  Mr.  J.  R.  Taft,  Assoc.  M.  Am. 
Soc.  C.  E.,  in  the  Engineering  Record.  The 
figures  include  only  the  labor  cost  with  a  pro- 
portion of  the  labor  at  the  central  compressor 
plant.  About  600  holes  32  ins.  deep  and  1% 
ins.  in  diameter  were  made  in  a  number  of 
viaduct  piers,  near  New  York  City.  The 
drillers  made  all  their  own  connections  and 
extended  the  %-in.  air  line  from  pier  to  pier 
(about  75  ft.).  About  40  to  50  per  cent  of 
the  drillers'  time  was  consumed  in  preparing 
to  drill.  The  average  penetration  per  hour 
was  4.7  lin.  ft.,  which  is  used  as  a  basis  in 
calculating  the  following  table : 

Co.st  per  lin. 
ft.  drilled. 
One  bridgeman  drilling  at  56^i  cts.  per  hr.  $0,120 
31  per  cent  blacksmiths'  time  at  43%   cts. 

per  hr 0.029 

31  per  cent  blacksmith  helpers'  time  at  21% 

cts.   per  hour 0.012 

14  per  cent  compressor  engineers*   time  at 

5SVi  cts.  per  hour , 0.017 

Supervision   0.011 

Total  labor   $0,189 

Drill    steel    broken,    lost,    etc.,    0.025    ft.    at 

50   cents    $0,012 

1-7  of  2.400  lbs.  soft  coal  at  $4  per  ton 0.019 

Oils,  waste,  etc.,  negligible 0.000 

Total   material    $0,031 

Grand  total   $0,220 

Some  270  lin.  ft.  of  hand  drilling  done  on 
the  work  showed  an  average  penetration  of 
1.77  lin.  ft.  per  hour  based  on  tlie  total  time 
worked. 


\ 


Costs  of  Granolithic  Finish  on  Concrete 
Floors. — From  various  results  obtained  by 
the  Aberthaw  Construction  Co.,  of  Boston, 
Mass.,  for  the  cost  of  finishing  concrete  floors 
with  granolitliic  finish,  the  following  table  has 
been  prepared : 

Finisher   at    50c   per   hr $1.00    to    $1.30 

Mixing  and  pl.icing  concrete 42 

Cement,   1.11  bbls.   at  $1.40 l.o5% 

Sand.   314  cu.   ft.  at  $1.00  yd 12 

Fine  stone,  Shi  cu.  ft.  at  $2.00  yd 25 

Total  $3.34%  to  $3.64H 
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ROADS      AND      STREETS      SECTION 


Tests     of     Creosoted     Wood     Paving 

Blocks. 

Some  interesting  tests  have  been  made  by 
Messrs.  Waring  and  Halstead  of  the  class  of 
1909  in  Civil  Engineering  at  Purdue  Universi- 
ty to  determine  the  relative  strength  and 
swelling    of    natural    and    treated    larch    and 


Irmhaqe  Treated  Birth 


5       10       15      20       25 
JimemDaijS 
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tamarack  paving  block.  The  results  of  these 
tests  were. given  in  a  paper  by  Prof.  W.  K. 
Holt  of  Purdue  University,  at  the  last  annual 
meeting  of   the   Indiana   Engineering   Society, 

TABLE  I.— (TESTS  OF  1907.) 
Strength  in  Natural  Condition. 


Q—  0) 


Larcti     10013     5.5%m 

Bircli     12016     6.2  %m 


C  I' 


1882 
2012 


<l\ 
362 
223 


5.5%m 
3.1%m 


Natural  Larch. 

Treated  Larch 

Natural  Birch., 

Treated  Birch. 


Effect    of    Treatment. 

Relative.  Relative.  Relative. 

10113  100  1SS2  100  362  100 

768.5   76  1764   93  684  190 

12016  100  2012  100  223  100 

S690   72  1704   84  414  185 


and   the   matter   tliat   follows   has   been   taken 
from  Prof.   Holt's  paper : 

The  blocks  were  received  from  the  Kettle 
River  Quarries  Co.  creosoting  plant.  Sand- 
stone, Minn.,  through  the  courtesy  of  Walter 
A.  Buehler,  engineer  of  the  company.  All 
the  blocks  used  in  the  tests  were  air  seasoned 


§10 


.g 

c 


Absorption  NafuralLarch^ 
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Fig.  3. 

before  treatment.  The  specific  gravity  of  oil 
at  20°  C.  was  1.071;  oil  solid  at  2.5°  C;  water 
5.2  per  cent.  The  blocks  were  stored  since 
treatment  in  a  closed  shed. 

The  analyses  were  made  in  a  retort;  ther- 
mometer stationary;   bulb  Vz  in.   above  oil  at 


beginning  of  distillation.     The  results  of,  the 
analyses    follow : 

on  In  birch.  Oil  in  Larch. 

Fractions.                         Per  cent.  Per  cent. 

Up    to    I'O-C 37  .10 

170    to    200°C 1.64  1.65 

200    to    210°C 3.81  3.61 

210    to   235°C 39.74  40.34 

235  to   315°C 26.35  26.58 

315    to   355°C 10.10  8.93 

355°    (Residue)    16.99  18.79 

Impregnation,  lbs.  per  cu.  ft.:  Birch,  22.1; 
larch,    20.04. 

Tests  were  made  for  absorption,  expansion, 
shrinkage,  indentation,  compression  and  abra- 
sion. For  the  first  three  named  all  the  blocks 
were  air  dried  before  testing.  For  the  last 
three  named  tests,  half  the  blocks  for  each 
test  was  air  dried  at  about  70°  F.  and  half 
were  soaked  in  water  for  40  days. 

The  blocks  used  in  the  absorption  and  ex- 
pansion test  were  appro.\imately  4x4.x8  ins. 
Each  block  had  eight  brass  headed  tacks  with 
shanks  shortened,  driven  into  the  sides  and 
ends  with  the  head  flush  to  the  surface  of  the 
block.  The  tacks  in  the  ends  of  the  block 
were  centered  by  means  of  intersecting  diag- 
onals. Those  driven  in  the  parallel  sides  were 
driven  on  the  center  lines,  one  from  each 
end  about  1  in.  and  one  in  the  exact  center 
of  these  sides.  Measurements  were  taken 
with  calipers  for  the  distance  between  the 
heads  of  the  respective  tacks. 

For  absorption  all  that  was  necessary  was 
to  obtain  the  weights  in  grams  from  time  to 
time.  Dimensions  of  blocks  were  measured 
to  thousandths  of  an  inch,  and  weights  in 
grams  were  recorded.  Then  the  blocks  were 
entirely  immersed.  The  readings  at  first  were 
made  frequently  and  gradually  the  frequency 
was  diminished  until  the  blocks  had  obtained 
approximately  a  uniform  weight  and  volume, 
when  the  test  was  stopped.  The  results 
(Figs.  3  and  4)  show  that  the  treated  blocks 
absorb  much  less  water  and  therefore  have 
less  expansion  than  the  untreated  blocks. 

The  shrinkage  test  was  started  in  the  same 
way  as  the  expansion  test,  but  the  blocks  were 
allowed  to  remain  immersed  only  half  the 
time.  Upon  removing  from  the  water  at  the 
end  of  this  time  the  blocks  were  allowed  to 
air  dry  at  about  70°  F.  Measurements  and 
weights  were  recorded  frequently  at  first  and 
afterwards  with  decreasing  frequency.  The 
results  obtained  showed  that  the  natural  blocks 
decreased  in  weight  and  volume  at  approxi- 
mately twice  the  rate  as  the  treated. 

The  blocks  were  indented  on  the  end  of  the 
grain  by  a  right  cylinder  with  a  diameter  of 
V2  in.  and  a  height  of  %  in.  When  the  ma- 
chine had  indented  this  entire  distance  of  % 
in.,  the  surface  of  the  wood  came  into  con- 
tact with  another  right  cylinder  having  a 
diameter  of  2%  in.  Just  before  this  contact 
the  reading  was  recorded. 

The  compression  tests  on  the  ends  of  the 
grain  were  made  on  specimens  I%x2x4  in.  in 
size,  sawed  from  the  main  block  before  test- 
ing.    The  maximum  load  was  recorded. 

The  abrasion  test  was  made  upon  4x4x8 
in.  blocks  sawed  in  half,  giving  approximate 
cubes  4x4x4  ins.  Air  dried  maple  with  ap- 
proximately the  same  cross  section  as  the 
block  tested  was  the  base  of  comparison.  The 
blocks  were  placed  in  an  abrasion  machine, 
the   maple   on  one  side  and  the  block  to   be 

TABLE  n.— (TESTS  OF  1909.) 
Strength  In  Natural  Condition. 


c  . 
2c 


it 


I'- 

o  ai 

7700 


o 
S 


<ll 


o 


Larch    7700     12.1  %m     1730     419     10.6%m 

Effect  of  Treatment. 

Relative.  Relative.  Relative. 
Natural    Larch..   7700     100     1730     100     419     100 
Treated    Larch...   647       84     1419       80     437     102 


tested  on  the  other,  with  the  grain  always 
vertical  and  with  the  same  pressure  acting 
on  each  block.  The  abrasive  agent  was 
garnet  paper.  After  a  revolution  the  blocks 
were  removed  and  the  amount  worn  oflf  was 
recorded. 

The  results  for  three  of  the  most  important 
tests    are    tabulated    in   Tables    I    and    II,   as 
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averages  of  all  the  individual  tests.  The  re- 
sults of  shrinkage  and  absorptions  are 
sho.wn   in  Figs.   1   to  4. 

The  results  show  that  the  strength  of 
treated  blocks  is  less  than  the  natural  blocks 
by  about  20  per  cent. 

The  abrasion  is  not  as  yet  standardized, 
and  the  results  are  quoted  without  con- 
clusion. 

Treating  the  blocks  diminishes  greatly  the 
absorption,  expansion  and  shrinkage.  The 
definite  values  are  displayed  in  Tables  I  and 
II  and  in  Fig.   1. 

Since  the  strength  of  a  wooden  paving 
block  is  of  minor  importance  compared  to 
its  resistance  to  decay  and  absence  of  swell- 
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ing,  it  appears  that  the  latter  qualities  have 
been  attained  with  an  unimportant  loss  of 
strength. 


Distribution  of  Mining  Power  and  Costs. 

— The  general  opinion  at  the  present  time 
is  that  the  use  of  machinery  has  displaced 
the  use  of  human  labor  to  a  considerable 
extent.  The  following  table  as  worked  out 
by  the  United  States  Coal  and  Coke  Co.,  of 
Gary,  West  Virginia,  shows  that  whatever 
amount  of  labor  may  have  been  displaced 
by  machines,  the  cost  of  human  labor  and 
the  percentage  of  work  done  bj-  it  still 
overbalances  the  mechanical  power.  That 
is,  at  least,  as  far  as  the  mining  industry 
is    concerned. 

Cost 
per 
cent. 

Labor  cost  per  ton 87. 6 

Total  live  stock  expense 4.0 

Mechanical  power  4.7 

Explosives    3.7 


Energy 
per 
cent. 

38 

12 

35 

15 


100.0 


100 
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Experiments   in   Binding    Gravel    and 

Crushed    Gravel    With    Tar    and 

Asphalt  and  in  Constructing  a 

Water  Bound  Road   of 

Gravel. 

Darke  County  was  one  of  the  first  counties 
in  Ohio  to  begin  the  work  of  building  gravel 
roads  under  the  laws  of  18(35  and  succeeding 
enactments.  Gravel  well  suited  for  road-build- 
ing was  found  in  most  parts  of  the  county, 
which  permitted  these  roads  to  be  built  at  a 
low  cost.  Under  these  conditions  the  county 
has  constructed  74-1  miles  of  gravel  roads.  The 
application  of  the  county  commissioners  of 
this  county  for  state  aid  for  the  year  1900  to 
be  used  in  repairing  the  roads  was  their  first 
effort  to  take  advantage  of  the  state  appropria- 
tion, lliey  applied  again  for  the  appropriation 
for  1910  to  be  used  in  the  same  manner.  In 
the  spring  of  1910,  the  board  of  commission- 
ers made  application  to  change  their  method 
of  applying  the  state  appropriation  and,  in- 
stead of  using  the  money  for  repairs  asked 
for  the  improvement  under  the  state-aid  law 
of  three  separate  sections  of  roads. 

Desiring  to  secure  the  best  possible  results 
from  the  use  of  the  local  road-building  mate- 
rials, the  State  Highway  Department  of  Ohio 
decided  to  experiment  with  tar  and  asphalt  in 
binding  the  l3arke  County  gravel  before  pre- 
paring specifications  for  these  roads.  It  was 
also  desired  to  determine  if  the  gravel  could 
be  water-bound  after  the  manner  of  binding 
crushed  .stone  in  the  water-bound  macadam 
roads.  A  section  of  road  opposite  the  Fair 
Grounds  at  Greenville  was  selected  by  the 
county  commissioners  and  the  surveyor  as  a 
suitable  place  for  this  experiment,  and  work 
was  begun  on  July  20th  and  completed  by 
August  13th.  A  bulletin  recently  issued  by  the 
State  Highway  Department  gives  a  description 
of  this  work,  and  from  this  bulletin  the  notes 
that  follow  have  been  taken. 

Nine  hundred  gallons  of  Tarvia  "X"  and 
the  same  amount  of  Indian  Refining  Co.'s  As- 
phalt were  used  in  the  experimental  work. 
The  gravel  was  furnished  by  the  Greenville 
Gravel  Co.  free  of  charge  on  board  cars  at 
their  plant.  The  asphalt  was  also  furnished 
free  of  charge  by  the  Indian  Refining  Co.  The 
roller  used  was  hired  from  the  city  of  Green- 
ville and  weighed  15  tons  without  water  or 
coal.  It  was  not  satisfactory  for  this  work, 
as  it  has  been  found  that  better  results  can 
be  obtained  with  a  10-ton  roller,  but  it  was  the 
only  roller  available.  The  width  of  the  surface 
treated  in  this  experiment  is  uniformly  16  ft.. 

In  this  work  the  Tarvia  was  applied  at  a 
temperature  of  from  340°  F.  to  400°  F.,  and 
the  asphalt  at  a  temperature  of.,  from  400°  F. 
to  450°  F.  There  was  a  good  bed  of  gravel 
in  the  old  road,  and  this  was  prepared  to  re- 
ceive the  top  course  by  spiking  up  the  surface 
with  the  steam  roller  and  harrowing  and  grad- 
ing to  bring  it  to  the  proper  cross-section, 
after  which  it  was  thoroughly  rolled  and  wa- 
tered. Beginning  at  the  north  end  of  this  ex- 
perimental section,  the  first  80  ft.  in  length  was 
treated  in  the   following  manner: 

Washed  gravel  from  1  in.  to  2  ins.  in  diam- 
eter was  spread  on  the  surface  to  a  depth  of 
3  ins.  The  gravel  was  then  rolled  and  about 
IVi  gal.  of  Tarvia  "X"  per  square  yard  was 
applied.  It  was  then  covered  with  %-in.  to  1- 
in.  gravel  to  a  depth  of  about  1  in.  This  was 
allowed  to  stand  until  the  next  morning  and 
was  then  rolled  until  buckling  commenced. 
Three-fourths  of  a  gallon  of  Tarvia  per 
square  yard  was  then  poured  over  the  surface 
and  a  covering  Vz  in.  thick  of  gravel  from  1 
in.  to  Vz  in.  in  size  was  applied.  The  next 
morning  it  was  rolled  for  IVa  hours,  when  it  be- 
gan to  show  signs  of  buckling.  More  gravel 
was  applied  at  places  where  the  Tarvia  was 
bleeding,   in  sufficient  amount  to   take  up  the 

Tarvia.  .        ,  .  ,      r        ,      , 

The  second  section,  lymg  south  of  and  ad- 
joining the  first-described  section,  was  72  ft. 
in  length,  and  was  constructed  in  the  following 

manner:  r   iz  • 

The  bottom  course,  composed  of  %-in.  to 
1%-in.  washed  gravel,  was  spread  to  a  depth 
of"^  ins.  and  treated  with  the  same  amount  of 
Tarvia  and  in  the  same  manner  as  described 


for  the  bottom  course  of  the  first  section.  The 
second  course,  composed  of  %-in.  to  1-in. 
washed  gravel,  was  spread  to  a  depth  of  1 
in.,  and  rolled  as  in  the  first  section.  Thirty- 
two  feet  of  the  north  end  of  this  section  was 
poured  with  1  gal.  per  square  yard  of  Tarvia 
mixed  in  equal  parts  with  unrefined  coal  tar; 
the  remaining  40  ft.  was  treated  with  314  gals, 
of  the  asphalt  binder  per  square  yard.  The 
part  which  received  the  tar  was  covered  to  a 
depth  of  %  in.  with  %-in.  to  V4-in.  washed 
gravel,  more  being  added  where  bleeding  ap- 
peared. The  asphalt-treated  part  was  covered 
with  %-in.  boulder  chips  to  a  depth  of  '^  in. 
This  section  was  rolled  the  next  morning  the 
same  as  described  for  the  first  section. 

The  third  section  adjoining  the  second  sec- 
tion on  the  south,  was  eighty-eight  feet  in 
length,  and  was  constructed  as  follows: 

The  bottom  course,  composed  of  1-in.  to  2- 
in.  crushed  boulders  SVz  ins.  deep,  was  placed 
in  the  same  manner  as  in  the  first  section,  and_ 
poured  with  1%  gals,  of  Tarvia  "X"  per 
square  yard.  This  was  covered  to  a  depth  of 
%  in.  with  %-in.  to  %-inch  gravel,  and  rolled 
the  next  morning  in  a  manner  similar  to  the 
rolling  of  the  first  section.  Three-fourths  of 
a  gallon  per  square  yard  of  Tarvia  "X"  was 
then  added  and  the  surface  covered  to  a  depth 
of  %  in.  with  %-in.  to  %-in.  washed  gravel. 
This  was  rolled  two  hours  without  signs  of 
buckling.  Gravel  was  added  where  bleeding 
appeared. 

The  fourth  section  was  130  ft.  long.  The 
bottom  course  was  composed  of  1-in.  to  2-in. 
washed  gravel,  with  30  per  cent  of  broken 
boulders,  spread  to  a  depth  of  AVz  ins.  It  was 
poured  with  two  2%  gals,  of  asphalt  binder 
per  square  yard,  and  was  then  covered  to  a 
depth  of  1%  ins.  with  %-in.  to  1%-in.  washed 
gravel.  It  was  rolled  the  next  morning,  but 
buckling  commenced  in  about  one-lialf  hour 
and  the  rolling  was  stopped.  It  was  then 
poured  with  %  gal.  of  asphalt  binder  per 
square  yard.  The  north  80  ft.  of  this  section 
was  covered  with  %-in.  to  %-in.  washed 
gravel ;  the  remaining  60  ft.  was  covered  with 
lW,-in.  to  1-in.  boulder  chips.  This  was  rolled 
the  next  morning  and  buckling  commenced  in 
about  one-half  hour. 

The  fifth  section,  which  was  built  of  1-in.  to 
2-in.  crushed  boulders,  was  130  ft.  in  length. 
The  bottom  course  was  spread  with  the  above 
material  to  a  depth  of  4  ins.  This  was  partly 
filled  with  a  clay  filler,  -and  the  filling  was 
completed  with  limestone  dust  rolled  in  with 
the  steam  roller  until  all  of  the  voids  were 
completely  filled.  This  section  was  then  thor- 
oughlv  watered  and  rolled  until  a  grout  ap- 
peared on  the  surface.  On  the  second  day  it 
was  again  watered  and  rolled  thoroughly,  and 
sand  was  added  during  the  process  of  rolling. 
This  section  rolled  down  and  became  very 
hard  and  compact. 

The  sixth  section,  which  was  constructed 
of  1-in.  to  2-in.  washed  gravel,  to  which  30 
per  cent  of  crushed  boulders  had  been  added. 


was  100  ft.  in  length.  It  consisted  of  one 
course  4  ins.  deep,  and  was  slightly  filled  with 
clay  in  the  manner  described  in  the  fifth  sec- 
tion. The  filling  was  completed  with  lime- 
stone dust,  which  was  thoroughly  watered  and 
rolled.  The  rolling  was  continued  until  a 
grout  formed  over  the  surface,  and  the  road 
was  again  rolled  on  the  second  day.  In  ap- 
pearance this  section  is  similar  to  the  fifth  sec- 
tion. 

In  addition  to  the  rolling  above  mentioned,  ■ 
the  roller  was  run  over  the  completed  work 
each  day  until  the  last  section  was  finished. 
One  month  after  completion  the  road  was  in 
perfect  condition  except  two  or  three  small 
spots  that  had  raveled  in  the  part  where  un- 
refined tar  had  been  mixed  with  the  Tarvia. 

The  total  cost  of  the  experimental  roadwork 
was  $609.70. 


Progress  Report  on  the  Experimental 
Road  Work  of  the  Ohio  High- 
way Department. 

During  the  summer  of  1909  the  State  High- 
way Department  of  Ohio,  of  which  Mr.  James 
C.  Wonders  is  Commissioner,  undertook  some 
instructive  experimental  work  on  the  use  of 
various  preparations  for  preventing  dust  and 
for  binding  the  surface  of  macadam  roads. 
This  experimental  work  is  of  particular  value 
because  the  various  preparations  were  used 
on  the  same  road  and  are  consequently  sub- 
jected to  the  same  conditions  of  traffic.  Each 
of  the  materials  tested  were  given  a  section 
400  ft.  long  with  a  16  ft.  roadway,  the  sections 
being  connected  and  forming  a  continuous 
road.  A  description  of  these  experiments  cov- 
ering the  work  up  to  January,  1910,  was  given 
in  our  issue  of  July  0,  1910.  A  supplemental 
report  on  this  work  was  issued  in  September 
by  the  Ohio  Highway  Department.  The  con- 
ditions of  the  various  sections  at  that  time  are 
described  in  the  report  as  follows : 

Exferiment  No.  1 — Glutrin. — Except  for  a 
brownish  discoloration,  this  work  has  the  ap- 
pearance of  water-bound  macadam.  Un- 
doubtedly the  application  of  Glutrin  hardened 
the  surface  at  the  time  it  was  applied,  but  by 
the  end  of  the  winter  this  condition  had  dis- 
appeared. Good  results  could  doubtless  be 
obtained  by  the  application  of  this  material 
each  year. 

Experiment  No.  2 — Standard  Asphalt  Binder. 
— This  section  is  in  good  condition.  The 
asphalt  has  exuded  to  the  extent  that  it  covers 
about  one-half  of  the  surface  and  shows 
plainly  the  marks  of  the  horses'  shoes. 

Experiineitt  No.  3 — Pioneer  Asphalt. — In 
this  section  all  of  the  pieces  of  stone  are  per- 
fectly bound.  No  excess  of  binder  is  in  evi- 
dence, the  surface  is  smooth,  and  its  whole 
condition  is  excellent. 

Experiment  No.  Ii— Tarvia  "X." — The  stones 
are  all  well  bound  in  this  section,  and  no  ex- 
cess of  tar  appears  on  the  surface. 


TABLE  I— WEAR  ON  EXPERIMENTAL  ROAD  ONE  TEAR  AFTER  ITS  CONSTRUCTION. 

Section.                                         8  ft.  east.        4  ft.  east.           Center  line.        4  ft.  west.  8  ft.  west. 

1.  Glutrin     ' 07  ft.                   .07  ft.                   .00  ft.                   .00  ft.  .00  ft. 

2.  Standard    Asphalt    02  ft.                   .07  ft.                   .06  ft.                   .08  ft.  .09  ft. 

3.  Pioneer  Asphalt    07  ft.                   .07  ft.                   .05  ft.                   .03  ft.  .03  ft. 

4.  Tarvia  "X"   02  ft.                   .04  ft.                   .04  ft.                   .05  ft.  .03  ft. 

5.  Tarvia   "B"    08  ft.                   .04  ft.                   .03  ft.                   .00  ft.  .00  ft. 

6.  Indian  Asphalt 01  ft.                   .03  ft.                   .01ft.                   .03  ft.  .02  ft. 

7.  Ugite    04  ft.                   .or.  ft.                   .05  ft.                   .03  ft.  .0.>  ft. 

8.  Fairflr-ld  Asphalt 04  ft.                   .04  ft.                   .04  ft.                   .05  ft.  .00  ft. 

9.  Asphaltoilene    05  ft.                   .04  ft.                   .04  ft.                   .05  ft.  .03  ft. 

10.  Rock  Asphalt   00  ft.                   .00  ft.                   .02  ft.                   .03  ft.  .04  ft. 

11.  Carbo-Via    03  ft.                   .09  ft.                   .07  ft.                   .08  ft.  .07  ft. 

12.  Cor  Crete  Macadam    04  ft.                   .05  ft.                   .05  ft.                   .01ft.  .00  ft. 

13.  Taroid    02  ft.                   .01ft.                   .03  ft.                   .00  ft.  .00  ft. 

14.  Petrolithic    03  ft.                   .01ft.                   .06  ft.                   .00  ft.  .00  ft. 

15.  Limestone   Concrete    04  ft.                    06  ft.                   .02  ft.                   .00  ft.  .00  ft. 

16.  Gravel   Concrete   00  ft.                   .00  ft.                   .00  ft.                   .00  ft.  .01  ft. 

17.  Water-bound  Macadam 01ft.                   .03  ft.                   .03  ft.                   .01ft.  .01ft. 

TABLE  II— DAILY  TRjVVEL  ON  EXPERIMENTAL  ROAD  FROM  JULY  31ST  TO  AUGUST  ISTH, 
1910,  BETWEEN   THE  HOURS  OF  7:00  A.  M.  AND  8:00  P.  M. 

Days.                                       31        1         2         3         4         5         6         7         8         9        10       11       IJ  13     Total 

One-Horse  Buggy 132       88       65       62       88       72     105       98       77       57       83       74       77  8«      1,1M 

Two-Horse  Carriage 23213112003011  20 

One-Horse  Wagon 16       46       58       46       43       39       83       11       45       57       63       48       50  74         67| 

Two-Horse    Wagon 1       16       26       22       29       21       17         2       14       27       24       29       tl  23         278 

Runal-out  .Automobile 63       39       28       27       27       21       19       30       24       14       27       31       36  2S        409 

Touring    Car 70       55       59       45       66       45       53       83       61       14       44       65       70  40        770 

Motor    Cycle 21         5         8         5       12       14         5         9         4         1       11         8         1  6        110 

Horseback  Rider 6114202032609J  39 

Total  311  253  247  212  270  ~21S  ~285  "235  "228  172  261  255  S71  25S   J.469 
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Experiment  No.  5 — Tarvia  "B." — This  was 
the  only  bituminous  surface  treatment  applied, 
and  the  result  far  surpasses  our  expectations. 
A  thin  coat  of  tar  remains  over  the  surface 
of  the  road.  Its  appearance  is  line  and  it  has 
been  more  nearly  dustlcss  than  any  of  the 
other  tar  or  asphalt-treated  sections. 

Expoiment  No.  S — Liquid  Asphalt. — On  this 
section  the  stone  forms  the  wearing  surface, 
but  it  is  all  firmly  bound  in  place.  Its  condi- 
tion is  very  similar  to  that  of  E.xperiment 
No.  3. 

E.xpcriincnt  No.  "i^Ugitc. — In  the  construc- 
tion of  this  section  the  binder  was  applied  on 
part  of  the  work  in  one  coat  and  on  the  re- 
mainder in  two  coats,  but  at  the  present  time 
no  difference  in  its  condition  can  be  observed. 
The  stone  now  furnishes  the  wearing  surface; 
each  pi  ce  is  firmly  bound  and  the  condition 
of  the  section  is  very  satisfactory. 

Experiment  No.  8 — Fairfield  .Asphaltie  Ce- 
)»<■»/. ^— This  section  is  in  perfect  condition, 
with  the  surface  very  similar  to  that  of  Ex- 
periment No.  3. 

Experiment  No.  0 — Asphaltoilene. — About 
one-half  of  the  surface  of  this  section  is  cov- 
ered with  the  binder,  and  on  the  remaining 
part  the  stone  furnishes  the  wearing  surface. 
Where  the  binder  covers  the  surface  of  the 
road,  the  imprints  of  the  horses'  shoes  show 
in  a  manner  similar  to  that  of  a  sheet  asphalt 
pavement  on  an  extremely  warm  day.  The 
part  thus  covered  is  dustless  and  provides  an 
ideal  road  surface. 

Experiment  No.  10 — Wadstvorlh  Macadam. 
— This  section  is  surfaced  with  Kentucky  rock 
asphalt,  and  at  the  present  time  is  in  as  fine 
a  condition  as  the  best  sheet  asphalt  pavement, 
and  it  is  in  better  condition  than  when  first 
constructed. 

Experiment  No.  It—Carbo  J 'in.— This  sec- 
tion is  in.  good  condition,  in  appearance  being 
very  similar  to  Experiment  No.  4. 

Experiment  No.  12 — Concrete  Macadam. — 
This  section  has  the  appeararce  of  a  water- 
bound  macadam,  and  the  addition  of  the  ce- 
ment to  the  binder  has  not  produced  any  ap- 
parent benefit. 

Experiment  No.  IS—Taroid. — The  traveled 
surface  of  this  section  is  in  excellent  condi- 
tion. There  seems  to  have  been  an  excess 
of  tar  used  as  it  has  been  bleeding  at  the 
sides  until  the  surface  of  the  ground  is  cov- 
ered to  a  width  of  about  two  feet. 

Experiment  No.  U — Pethrolithic  Pavement. 
—With  the  beginning  of  the  warm  weather 
this  summer,  the  asphalt  exuded  on  the  sur- 
face of  this  section  to  such  an  extent  that 
vehicles  avoided  it,  traveling  in  the  ditches  on 
both  sides  of  the  road.  Its  condition  became 
so  objectionable  and  so  many  complaints  w-ere 
received  that  we  were  obliged  to  have  it  re- 
paired. It  was  accordingly  covered  to  a  depth 
of  about  2  in.  with  screened  gravel  ranging  in 
size  from  %  in.  to  1  in.,  which  was  well  rolled 
with  a  10-ton  macadam  roller.  The  cost  o_f 
this  repair,  exclusive  of  the  rolling,  was  $50.15. 
At  the  present  time  the  road  is  rutted  by  the 
vehicles  that  pass  over  it.  Outside  of  the  line 
of  ruts  the  gravel  still  covers  the  surface. 

Experiment  No.  lo— Limestone  Concrete.— 
A  few  places  at  the  joining  of  different  days 
work  in  this  section  are  beginning  to  show  the 
effects  of  wear.  About  one-half  of  the  section 
is  in  a  very  good  condition,  and  it  indicates 
that  a  satisfactory  road  could  be  produced  by 
the  methods  used  in  its  construction. 

Experiment  No.  16— Gravel  Concrete.— Ihii 
section  is  in  good  condition  and  shows  btit 
very  little  signs  of  wear.  The  surface  is  suf- 
ficiently rough  to  afford  a  good  footing  for 
horses.  The  transverse  cracks  that  developed 
last  winter  do  not  up  to  this  time  show  any 
greater  wear  than  the  other  parts  of  the  road, 
the  cracks  showing  onlv  as  lines  across  the 
surface.  This  section  is  dustless.  and  it  is  one 
of  the  most  interesting  of  these  experiments. 

Experiment  No.  11— Water-Bound  Maca- 
4am.— The  automobile  travel  has  removed  all 
of  the  binder  that  was  left  on  the  surface  of 
this  section.  The  larger  stones  in  th'"  maca- 
dam provide  the  wearing   surface.     They  are 


all   perfectly  bound  and   the  condition  of  the 
road  is  satisfactory. 

In  order  to  provide  a  record  of  the  wear  on 
the  different  sections,  levels  were  taken  over 
the  road  soon  after  the  completion  of  the 
work.  The  points  at  which  the  levels  were 
taken  were  carefully  located  so  that  it  is  pos- 
sible to  ascertain  the  amount  of  wear  by  fe- 
levcling  at  any  time.  Readings  were  taken  on 
the  center  line,  and  at  4  ft.  and  8  ft.,  both 
east  and  west  of  centers,  at  five  stations  on 
each  section,  making  a  total  of  25  readings  on 
each  section  of  400  ft.  The  work  was  rc- 
levelcd  in  September  of  this  year,  and  the 
result  shows  approximately  a  year's  w:ear. 
The  wear  is  shown  in  hundredths  of  a  foot 
in  Table  I.  and  the  amounts  are  the  average 
at  five  points  in  each  section. 

A  census  of  the  travel  was  also  taken  from 
July  31st  to  .\ugust  13th,  1910,  and  the  result 
is  shown  in  Table  II. 


Standard    Specifications    of    the    Road 

Commissioners  of  Wayne  County, 

Michigan,  for  a  Single  Course 

Concrete  Road  for  a 

Trunk  Road. 

The  road  work  in  Wayne  County,  Michi- 
gan, is  being  done  under  a  systematic  plan, 
covering  a  period  of  years,  and  contemplate 
first :  the  improvement  of  the  main  highways 
leading  into  the  city  of  Detroit,  from  the 
county  line  to  the  city  limits;  second,  the  main 
highways,  radiating  from  the  smaller  commun- 
ities of  Wayne  County;  third,  the  connecting 
up  of  the  main  highways  with  the  secondary 
highways,  thus  forming  a  network  of  roads 
over  the  entire  county.  The  construction  of 
this  system  of  highways  is  done  under  the 
direction  of  a  Board  of  County  Road  Com- 
missioners of  which  Mr.  John  S.  Haggerty, 
Detroit,   Mich.,  is  chairman. 

For  several  years  the  County  Road  Commis- 
sioners have  been  constructing  concrete  paved 
roads,  and  at  the  present  time  have  completed 
or  underway  about  15  miles  of  this  type  of 
highway.  The  concrete  paved  roads  so  far 
constructed  in  the  county  have  stood  up  so 
well  under  traffic  and  the  maintenance  repairs 
have  been  so  small  that  the  Road  Coiumission- 
ers  have  practically  abandoned  the  building 
of  macadam  roads  for  the  main  highways. 
Below  we  give  the  main  sections  of  the  stand- 
ard specifications  used  in  Wayne  County  for 
a  single  course  concrete  road  for  a  trunk  road : 

Commencement  of  Work. — The  work  em- 
braced in  these  SFecifications  shall  be  begun  not 

later  than    19 and  carried 

on  regularly  and  '  Unfnterruptediy,  unless  the 
Board  shall  otherwise  ^direct,  and  with  such 
force  as  to  insure  its'"completion  within  the 
time  specified  in  the  contract.  The  contractor 
will  give  the  Board  ten  days'  notice  before  com- 
mencement ol  work,  also  notice  that  he  has  on 
hand  or  available  the  necessary  material  to  un- 
interruptedly carry  on  the  work  to  completion. 
After  the  work  shall  have  been  commenced,  if 
the  same  shall  be  interrupted  and  delayed  by 
the  contractor  from  any  cpuse  whatever,  it  shall 
rest  with  the  discretion  of  the  Board  whether 
or  not  an  inspector,  at  the  expense  of  the  con- 
tractor, shall  remain  in  charge  of  the  road  dur- 
ing such   interrupted  or  delayed  period. 

Tiling.— The  first  work  to  be  done  will  be  the 
laying  of  a  course  of  3-in.  land  tile  on  the  north- 
erly side  of  said  road,  distant  four  feet  south- 
erl.v  from  and  parallel  with  the  southerly  rail  of 
the  electric  railway,  and  at  the  depth  shown  on 
plans.  Before  the  filling  tack  is  permitted  the 
tile  must  be  covered  their  entire  length  and 
one-half  their  circumference  with  a  layer  of  tar 
paper,  to  keep  sand  and  other  material  from 
washing  through   the  joints. 

Open  Ditching. — An  open  ditch  must  oe  dug 
along  tlie  southerly  side  of  said  road  beyond  H- 
southerly  earth  shoulder,  location  and  dimen- 
sions of  said  ditch  being  shown  on  plans.  This 
work  may  be  done  either  before  or  after  the 
roadway  proper;  but  if  done  before,  the  ditch 
must  be  kept  free  and  ekar  from  rubbish  and 
refuse  during  the  construction  of  the  roadway 
proper,   and   left  in  as  good    condition    in    every 


way  as   It   would   have   been   if   done  after  the 
concreting  and   building  of  shoulders. 

Grading. — The  contractor  shall  do  all  the  ex- 
cavating and  filling  necessary  to  bring  the  sub- 
grade  to  the  required  elevation  shown  on  plans 
and  designated  by  giade  stakes.  After  the  sub- 
grade  has  been  prepared,  and  before  any  ma- 
terials are  drawn  therefrom,  it  shall  be  rolled 
with  a  steam  roller  %veighing  at  least  ten  tons. 

Concrete. — Concrete  shall  consist  of  one  part 
of  cement,  two  parts  of  sand,  and  four  parts  of 
pebbles,  evenly  and  thoroughly  mixed;  parts  of 
Element,  sand  and  pebbles  to  be  determined  by 
measurements. 

Mixing. — All  concrete  shall  be  mixed  In  me- 
chanical batch  mixers,  which  the  contractor 
shall  furnish,  of  type  to  be  approved  by  the 
Board;  and  measurements  of  all  material  shall 
be  taken  in  manner  to  be  approved  by  the  en- 
gineer. 

Placing  the  Concrete  in  Position.— Before  plac- 
ing the  concrete.  2-ln.  x  6-in.  plank  shall  be 
placed  on  edge  and  staked  in  line  with  the  outer 
edge  of  the  pavement,  the  upper  edge  of  said 
plank  to  conform  to  the  finished  grade  of  the 
road.  The  workmen  shall  place  the  concrete  In 
position  in  the  pavement  where  directed,  and  It 
shall  be  well  tamped. 

Finishing  the  Surface. — The  contractor  shall 
employ  at  least  two  men,  whose  special  duty  it 
shall  be  to  use  a  strike  board  having  a  curva- 
ture corresponding  to  the  crown  of  the  road, 
so  that  the  top  can  be  properly  stroked  oft.  At 
night,  and  at  any  other  time  when  the  work  Is 
discontinued  for  a  time,  all  the  work  must  be 
completed  up  to  an  expansion  joint,  hereinafter 
provSded  for.  In  other  words,  no  section  of  the 
pavement  will  be  allowed  to  be  left  unfinished 
for  a  longer  period  than  20  minutes  if  work 
thereon  has  been  started.  In  the  work  of  plac- 
ing the  concrete  in  position,  and  in  finishing  the 
surface,  and  in  all  other  work  done  under  the 
contract,  all  foot  and  other  traffic,  both  of  em- 
ployes and  otherwise,  must  be  kept  off  the  top 
of  the  concrete  until  it  has  thoroughly  set,  and 
the  contractor  must  provide  such  bridges  and 
other  devices  as  will  effectually  carry  out  the 
provisions  of  this  paragraph. 

Protection  of  Concrete  After  Laying.— After 
the  concrete  is  laid,  and  until  it  has  thoroughly 
set.  it  shall  be  protected  from  the  sun  by  a 
canvas  or  other  suitable  covering,  in  manner  to 
be  prescribed  by  the  engineer.  When,  In  the 
judgment  of  the  engineer,  the  concrete  Is  suf- 
ficiently hard  to  warrant,  this  covering  shall  be 
removed,  and  the  concrete  covered  with  a  layer 
of  sand  or  gravel,  about  1  in.  in  depth,  or  such 
other  devices  as  may  be  approved  by  the  engi- 
neer, and  sprinkled  and  kept  damp  for  at  least 
7  days,  to  prevent  the  surface  of  the  concrete 
from  drying  out  while  setting,  which  coveiyng 
shall  be  left  on  the  concrete  for  a  period  of  7 
days,  and  then  removed  and  taken  away  from 
the  road  or  otherwise  disposed  of  in  manner  to 
be  approved  by  the  engineer. 

Expansion  Joints.— To  allow  for  expansion,  the 
pavement  shall  be  built  in  sections  25  feet  in 
length,  with  two  thicknesses  of  4-ply  tar  paper 
completely  separating  the  sections  at  right  an- 
gles to  the  line  of  the  road. 

Crossings  Over  Sub-grade. — Before  any  con- 
crete pavement  is  constructed,  and  after  the 
sub-grade  has  been  prepared,  the  contractor 
shall  provide  sufficient  planks  at  his  ov.-n  ex- 
pense and  place  and  maintain  crossings  over 
said  sub-grade  when  the  same  is  wet  or  muddy, 
unless  he  shall  be  excused  therefrom,  in  writing, 
by  the  engineer.  Crossings  for  toot  passengers 
shall  be  placed  at  each  cross  street  to  accom- 
modate the  public. 

Shoulders.— After  the  pavement  is  laid,  earth 
shoulders  must  be  built  on  each  side  thereof,  of 
sufficient  width  to  bring  the  total  width  of  the 
road  from  berm  to  bcrm  up  to  24  ft.,  as  shown 
on  plans.  These  shoulders  must  be  built  in  lay- 
ers not  exceeding  6  in.  in  depth,  and  each  layer 
must  be  well  packed  before  the  next  layer  Is 
placed.  When  completed  the  shoulders  must  be 
rolled  as  directed  by  the  Board,  with  a  roller 
to  be  approved  by  the  Board;  but  such  rolling 
will  not  be  permitted  until  the  concrete  has 
thoroughly  hardened,  and  in  any  event  not  un- 
til at  least  ten  days  have  elapsed  after  the  lay- 
ing of  the  concrete  opposite. 
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Material  oh  Road. — Material  delivered  on  ine 
read  in  connection  with  the  worl<  must  be  neatly 
and  compactly  piled  along  the  .sides  in  sucli 
manner  as  to  cause  the  least  inconvenience  to 
the  public  and  the  adjacent  property  owners. 
Private  drives  and  road  crossings  must  be  kept 


open  as  far  as  practicable,  and  planked  when 
directed,  to  the  satisfaction  of  the  engineer. 
Shade  trees  and  other  improvernents  shall  be 
protected  by  the  contractor  from  all  damage  by 
stone  or  otherwise. 

Surplus  Earth. — All   earth  not   needed   for   Ail- 


ing or  shoulders  or  otherwise  in  connection  with 
the  work,  must  be  disposed  of  by  the  contractor 
in  manner  to  be  approved  by  the  engineer,  at 
some  point  not  further  distant  from  point  of 
origin  than   1,000  ft. 


An    Improved    Double-Acting    Piston 

Pump. 

The  rapid  extension  of  electric  power  cir- 
cuits and  the  introduction  of  gas  and  gasoline 
engines,  affords  ideal  power  and  opportunity  to 
economically  install  a  medium  priced  power 
pump  for  general  water  supply  or  other  pump- 
ing duties.  To  meet  this  demand  the  Goulds 
Manufacturing  Co.  of  Seneca  Falls,  N.  Y.,  has 
recently  placed  on  the  market  "The  New  Py- 
ramid"  Double-Acting  Piston   Pump  which  is 


bolt.  The  discharge  valves  are  above  the 
cylinder  and  reached  through  hand  holes 
located  at  either  side  of  the  air  chamber.  To 
remove  the  hand  hole  plates,  it  is  simply 
necessary  to  loosen  one  bolt,  slip  this  bolt 
out  of  place,  freeing  the  clamp  holding  the 
vahe  cover  in  position.  With  this  construc- 
tion there  is  no  possibility  of  the  valve  cover 
caps  rusting  into  position.  On  the  forward 
end  of  the  cylinder  are  cast  two  substantial 
lugs.  Into  these  lugs  are  pressed  and  secured 
by  heavy  nuts,  two  machine  turned  steel  rods 
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Improved  Double  Acting  Piston  Pump. 


an  evolution  from  the  original  pump  of  the 
same  name,  but  designed  along  similar  lines. 
The  waterways  have  been  largely  increased  and 
made  more  direct.  It  is  much  more  compact, 
its  general  construction  much  more  rugged 
and  its  efficiency  greatly  increased. 

The  base,  cylinder,  bearings,  and  one  cylin- 
der head  are  cast  integral  giving  a  remarka- 
bly stiff  and  rigid  construction.  One  cylinder 
head  being  cast  on  to  the  cylinder  removes  all 
possibility  of  leaking  or  blowing  out  the  pack- 
ing at  this  point.  Casting  the  bearings  as  a 
part  of  the  cylinder  keeps  the  gearing  abso- 
lutely in  line,  greatly  decreasing  the  wear  and 
proportionately  increasing  the  life  of  the  pump. 
The  cylinder  is  brass  lined,  and  is  provided 
with  large  suction  valves  just  below  the  bore 
of  the  cylinder;  these  valves  are  easily  acces- 
sible through  two  hand  holes,  the  covers  of 
which    can    be    removed   by  backing   off     one 


to  act  as  a  guide  for  the  crosshead.  This 
construction  take?  the  lateral  strain  from  the 
cylinder  head  and  eliminates  the  tendency  to 
work  out  cylinder  head  packing. 

The  front  cylinder  head  is  so  machined  as 
to  have  a  large  projection  fitting  into  a  cor- 
responding recess  in  the  cylinder,  and  as  this 
projection  is  turned  at  the  same  time  the  hole 
of  the  stuffing  box  gland  is  bored,  the  piston 
rod  must  run  absolutely  in  line  with  the  bore 
of  the  cylinder,  eliminating  cutting  of  the  rod. 
The  stuffing  box  on  the  cylinder  head  is  pro- 
vided with  a  bolted  bronze  gland,  making  it 
very  easy  to  keep  the  packing  tight  at  this 
point.  The  side  rods  are  heavy  grey  iron 
castings  of  substantial  construction  and  are 
so  designed  as  to  give  a  straight  line  thrust 
from  the  crank  pin  to  the  crosshead. 

The  power  end  of  this  pump  consists  of  a 
pinion     shaft    supported    on    a    long     double 


bearing  in  the  center  of  the  pump  directly 
under  the  air  chamber.  The  construction  of 
this  bearing  is  such  that  no  outboard  bearing 
is  required.  The  lower  half  of  this  pinion 
shaft  bearing  is  made  extremely  long  and  is 
provided  with  an  auxiliary  cap  at  the  outer 
end  next  to  the  pulleys  which  gives  a  second 
bearing  for  supporting  the  shaft.  This  cap 
is  arranged  with  a  large  oil  pocket  which  is 
readily  filled  by  raising  the  cover  between 
the  main  bearing  and  the  auxiliary  bearings, 
oil  from  this  reservoir  being  fed  to  the  bear- 
ings by  means  of  wicks.  This  construction 
makes  it  possible  to  operate  the  pump  for 
months  without  oiling  at  this  point.  Both 
gear  and  pinion  are  cast  iron,  machined  all 
over,  and  the  teeth  are  cut  from  the  solid 
metal,  insuring  quiet  operation  and  long  life. 
This  pump  is  geared  5  to  1.  The  crank  bear- 
ing cast  on  the  rear  end  of  the  pump  is  of 
ample  size  and  provided  with  a  large  oil 
pocket  and  cap.  Both  crank  and  pinion  shafts 
are  of  high  carbon  steel  carefully  finished  all 
over.  All  bearings  are  lined  with  high  grade 
bearing  metal.  The  piston  rod  is  of  high 
carbon  steel  brass  cased.  The  general  con- 
struction of  the  pump  is  such  that  it  com- 
bines ample  power  and  large  capacity  in  a 
very  compact  form. 


A  Review  of  Practice  in  Methods  of 

Refuse      Disposal     in      American 

Cities,  With  Figures  of  Cost 

and  Efficiency. 

AMERICAN     CREMATORY     SYSTEM. 

The  first  recorded  efforts  to  burn  city 
refuse  in  America  was  at  Governors  Island, 
New  York,  in  1885.  This  furnace  was  fol- 
lowed in  1886  and  1887  by  others  whose 
builders  followed  the  lines  of  the  English 
furnaces.  The  "Smith-Siemens"  furnace  at 
Wheeling,  W.  Va.,  using  natural  gas  for 
fuel ;  the  "Beehive"  furnace  at  Allegheny  City 
and  Detroit,  and  the  "Fryer"  Destructor  at 
Montreal,    were   the   earliest    forms. 

The  invention  of  Mr.  Andrew  Engle,  Des 
Moines,  1887,  was,  however,  the  original 
American  type  which  found  greatest  favor, 
and  of  which  the  largest  number  were  in- 
stalled in  the  ten  years  following.  This  was 
a  rectangular  brick  structure,  with  a  high 
steel  or  brick  chimney,  and  with  a  covering 
house,  approaches  and  platforms  so  arranged 
that  the  carts  might  discharge  directly  into- 
the  charging  holes  at  the  top.  At  the  rear 
was  placed  the  first  or  "primary"  fire,  the 
heat  from  which  passed  to  the  front  end. 
over  thick  layers  of  mixed  waste  piled  upon 
transverse  bars.  At  the  front  end  was 
placed  a  secondary  fire,  over  which  the 
gases  and  smoke  from  the  combustion  of  the 
material  on  the  bars  passed  on  their  way  to 
the  chimney,  and,  returning  beneath  these 
transverse  bars,  these  gases  heated  the  ma- 
terial from  the  under  side.  The  waste  was 
charged  through  ports  in  the  roof,  one  of 
which  was  made  large  enough  to  receive  the 
carcass  of  a  horse  or  other  large  animal.  The 
free  water  or  liquids  passed  through  the  trans- 
verse grate  bars  to  the  bottom  of  the  furnace 
where  it  was  evaporated.  The  central  idea 
of  this  invention  was  to  burn  the  material 
placed  on  transverse  grates  by  a  heavy  prim- 
ary fire,  and  then  to  reheat  and  reburn  the 
smoke  and  gases  of  combustion,  with  the  as- 
sistance of  the  secondary  fire.     This  principle 
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and  form  of  construction  was  adopted  by 
many  other  builders  of  crematories,  and  in 
the  years  following  a  large  number  of  in- 
cinerators and   crematories  were  installed. 

Two  years  ago  the  speaker  had  occasion  to 
inquire  into  the  number  of  municipal  gar- 
bage cremating  furnaces  in  use  since  1885. 
It  was  found  that  some  160  patents  had  been 
taken  out,  under  which  about  188  furnaces 
and  incinerators  had  been  built  for  municipal 
purposes,  besides  some  20  plants  for  the  dis- 
posal of  refuse  or  rubbish  only.  It  was  also 
found  that  108  of  these  municipal  furnaces 
had  been  discontinued  or  abandoned  for  rea- 
sons of  insanitary  operation,  large  expense 
for  repairs  and  maintenance,  and  inability  to 
perform  the  stipulations  of  the  contract. 
Since  this  inquir\-  was  made,  down  to  the 
present  time,  there  have  been  installed  in  this 
country  some  eight  furnaces  of  the  older  types, 
and  two  of  a  new  form,  differing  widely 
from  the  others.  During  the  same  time  about 
seven  of  the  older  forms  of  crematories  and 
incinerators  have  been  permanently  retired 
from   use. 

The  destruction  by  fire  of  masses  of  gar- 
bage containing  6.5  to  75  per  cent  of  moisture 
means  the  breaking  down  of  the  tissues  and 
the  release  of  volumes  of  gas  compounds. 
These  are  to  be  destroyed  or  transformed  into 
COa^only  at  a  continuous  temperature  of 
1500°F.  Once  the  gases  are  released  by  the 
primary  fire,  it  is  well-nigh  impossible  to  re- 
tain them,  or  to  reheat  them  to  the  point  of 
ignition,  unless  by  special  apparatus  not  a  part 
of  the  crematory  and  incinerator  construction. 

The  secondary  fires  employed  on  the  ex- 
terior of  the  incinerators  for'  the  destruction 
of  gases  have  proved  inefficient.  From  an 
engineering  standpoint  this  construction  is  a 
failure.  The  crematories  and  incinerators  will 
burn  material  at  low  temperature,  but  it  will 
not  be  destroyed  in  a  proper  way  until  radical 
changes  have  been  made  in  the  design  of 
construction.  This  applies  to  the  whole  sys- 
tem of  crematories  and  incinerators  now  used 
in  American  practice.  We  have  built  200  and 
we  have  abandoned  or  destroyed  one-half  of 
that  nuniber.  Today  the  whole  crematory  sys- 
tem is  in  process  of  being  remodeled  on  the 
English  destructor  system  of  forced  draft,  and 
the  end  is  not  in  sight.  This  means  that  after 
^0  years  of  experiment  the  crematory  system 
has  proved  unsatisfactory,  and  must  give  way 
to  something  better.  We  shouldn't  go  on  re- 
peating the  mistakes  of  the  past. 

THE   REDUCTION    PROCESS. 

Some  twenty-five  years  ago  there  was  intro- 
duced into  the  United  States  a  method  of  treat- 
ing garbage  for  the  recovery  of  the  grease,  and 
the  manufacture  of  the  residuum  into  a  form 
of  low-grade  fertilizer.  The  first  plant  was 
built  in  Buffalo,  in  1806,  where  a  company  was 
formed  to  manufacture  grease  and  fertilizer 
from  city  refuse.  The  process  as  first  prac- 
ticed may  be  briefly  described  as  a  system  of 
cooking  for  a  period  of  from  six  to  eight 
liours  in  cylindrical  tanks  under  steam  press- 
ure, the  garbage  taken  from  the  households 
of  the  city  and  as  far  as  possible  separated 
from  ashes  and  rubbish  and  other  foreign 
matter.  During  this  cooking  process  the  gar- 
bage is  macerated  and  then  discharged  from 
the  digester  in  the  shape  of  pulp  containing 
grease,  water  and  oil  from  animal  matter. 
The  water  is  allowed  to  escape  and  the  re- 
mainder is  then  treated  with  naphtha  which 
dissolves  the  grease.  The  tankage  remaining 
is  subjected  to  a  drying  process  by  which  the 
moisture  is  driven  off,  and  when  thoroughly 
dried  is  ground  up  as  the  base  of  a  fertilizer. 
The  separation  of  the  grease  and  water  is  then 
completed  and  the  naphtha  recovered  for  sub- 
sequent use.  The  oil  or  grease  obtained  by 
the  process  is  a  dark,  thick  liquid  containing 
many  impurities,  and  a  considerable  percentage 
of  naphtha,  and  is  sent  to  market  in  this  crude 
form. 

The  "Vienna"'  or  "Merz"  process,  as  intro- 
duced by  the  Buffalo  Reduction  Co.,  was  sub- 
sequently adopted  by  several  cities,  and  ex- 
pensive works  were  erected  upon  the  presump- 
tion that  the  results  to  be  obtained  in  grease 
and  tankage  would  justify  the  company  in  ac- 


cepting a  small  payment  fro,m  the  city  for  its 
work.  Plants  were  built  under  these  patents 
in  Chicago,  Milwaukee,  St.  Louis,  St.  Paul  and 
Denver,  and  some  other  cities.  After  unsuc- 
cessful experiment  for  several  years  all  these 
plants,  with  two  exceptions,  were  abandoned 
and  closed  for  various  reasons.  A  solvent 
process  was  first  introduced  at  Providence  by 
the  Simonin  Co.  and  subsequently  at  Cincin- 
nati and  New  Orleans,  but  after  a  few  years 
of  unsuccessful  work  was  abandoned. 

The  plants  now  operating  by  the  solvent  or 
extractor  process  are  very  different  from  those 
first  installed.  They  are  successful  in  remov- 
ing a  larger  proportion  of  the  grease,  and  by 
better  manufacture  the  tankage  is  made  read- 
ily marketable.  But  it  has  been  found  that 
the  plants  are  extremely  liable  to  explosion 
and  fires  from  the  extra-hazardous  risks  nec- 
essary in  work  of  this  kind. 

Shortly  after  the  introduction  of  the  reduc- 
tion process  in  Buffalo  a  new  method  of  treat- 
ing garbage  for  the  recovery  of  the  oil  was 
brought  out  in  Boston.  This  was  called  the 
Arnold  process,  one  of  extraction  of  grease 
by  steam  only,  recovery  of  grease  being  made 
by  pressure,  and  the  separation  of  the  grease 
by  flotation  from  the  water.  The  first  plant 
built  in  Boston  was  unsuccessful  because  of 
the  nuisance  created,  and  it  was  closed  up  by 
order  of  the  board  of  health.  The  second 
Arnold  installation  was  made  on  a  point  of 
land  extending  into  the  harbor.  After  a  short 
period  of  operation  the  plant  was  also  removed 
on  complaint  of  nuisance.  The  plant  was  re- 
established in  Spectacle  Island  and  has  since 
been  in  continuous  operation. 

Following  the  installation  of  the  Arnold 
process  in  Boston,  the  municipalities  of  New- 
York,  Philadelphia,  Newark  and  Baltimore 
adopted  the  same  means  of  disposal  of  their 
garbage.  Meanwhile,  other  companies  em- 
ploying somewhat  similar  means  of  treatment 
by  the  reduction  process  were  organized  in 
different  parts  of  the  country,  and  the  work 
has  been  carried  on  with  varying  degrees  of 
success  in  Detroit,  Toledo.  Cincinnati,  Wash- 
ington, St.  Louis,  New  Orleans,  Paterson,  N. 
].,  and   some  smaller  cities. 

Since  the  original  construction  there  have 
been  built,  in  all,  some  forty-five  different 
plants,  of  which  number  more  than  one-half 
have  been  abandoned,  burned  down  or  have 
passed  out  of  use  by  other  means.  Nearly 
every  one  of  the  reduction  plants  in  the 
United  States  has  at  some  period  of  its  op- 
eration been  subjected  to  accidents,  sometimes 
attended  by  loss  of  life.  The  exceptions  to 
this  are  the  later  and  more  modern  plants, 
built  more  carefully  and  with  greater  consid- 
eration of  fire  risks. 

In  all  cases,  with  one  exception,  the  reduc- 
tion process  has  been  the  property  of  private 
companies  which  have  received  from  the  cities 
payment  for  the  treatment  of  the  garbage,  and 
have  retained  as  well  the  value  of  the  market- 
able products  of  the  plant.  This  has  created 
a  demand  for  the  grease,  which  is  used  by 
foreign  manufacturers,  and  for  the  tankage, 
which  is  used  as  a  base  for  fertilizer  in  this 
country. 

The  business  has  been  conducted  entirely 
on  a  commercial  basis.  It  has  been  impossi- 
ble to  obtain  accurate  and  reliable  information 
concerning  the  workings  of  plants,  costs  of 
maintenance  and  operation,  etc.  The  cities 
have  been  forced  to  pay  amounts  varying  from 
$0.50  to  $2.65  per  ton  for  reduction,  and  have 
also  given  franchises  for  terras  of  from  five  to 
ten  years,  because  of  the  supposedly  excessive 
cost  of  construction  and  operation  of  the 
works.  The  competition  in  the  construction 
of  plants  has  been  limited  to  two  or  three 
builders.  It  has  been  carefully  given  out,  and 
is  generally  believed  that  no  city  of  less  than 
100,000  population  can  afford  to  insta'ri  a  gar- 
bage reduction  plant  because  of  the  lar.ge  sum 
required  for  construction.  It  was  also  ad- 
vanced by  the  reduction  companies  that  this 
process  was  absolutely  the  only  sanitary 
method  of  garbage  disposal;  the  only  one  safe 
from  the  danger  of  infection  and  contagion. 

These  conditions  prevailed  up  to  about  five 
years  ago,  at  which  time  the  city  of  Cleveland 


bought  outright  a  reduction  plant,  and  with 
the  aid  of  experts  so  changed  and  improved 
the  system  that  it  has  been  proved  possible  to 
conduct  it  at  a  profit  to  the  city.  The  works 
are  located  some  seven  miles  outside  of  Cleve- 
land, on  a  line  of  railway,  and  the  garbage 
is  conveyed  on  this  line  in  a  special  form  of 
car.  The  method  employed  is  a  combination 
of  the  solvent  and  of  the  digester  processes. 
The  cuts  herewith  show  the  exterior  of  the 
buildings,  and  the  special  form  of  car  used 
for  conveying  the  garbage;  the  digesters  in 
which  the  garbage  is  treated  by  steam  and  the 
percolators  where  the  naphtha  process  is  in- 
troduced for  the  purpose  of  removing  the 
grease  and  oil.  The  results  of  this  work  may 
be  briefly  stated  as  follows: 

The  official  public  reports  made  by  the  city 
of  Qeveland  show  that  in  five  years'  opera- 
tion of  a  municipal  reduction  plant,  with  an 
expenditure  the  first  year  of  $80,000,  and  at 
the  end  of  five  years  a  total  expenditure  of 
$225,000  for  the  buildings  and  machinery,  sur- 
prising results  have  been  attained.  The  city 
began  with  a  revenue  of  about  7  per  cent  upon 
its  investment,  which  represented  a  profit  of 
16  cts.  per  ton.  The  next  year  it  was  14  per 
cent,  and  the  year  following  it  was  22  per  cent, 
which  means  about  $1.46  per  ton.  So  it  con- 
tinued until  1900,  when  the  actual  revenue 
from  tankage,  grease  and  other  salable  mate- 
rials is  said  to  have  amounted  to  $100,000. 
Under  ordinary  conditions,  with  a  total  gar- 
bage collection  of  not  more  than  45,000  tons 
a  year,  this  would  represent  40  per  cent  upon 
the  present  valuation  of  the  investment.  At 
the  present  time  the  reports  from  the  city  of 
Cleveland  show  that  the  net  profit  per  ton 
which  may  be  recovered  from  ordinary  gar- 
bage is  about  $3.46.  Apparently  the  possibili- 
ties of  profit  in  the  garbage  reduction  trade 
are  verv'  great. 

The  example  of  Cleveland  has  been  followed 
at  Columbus,  Ohio,  where  a  municipal  garbage 
reduction  plant  built  and  operated  by  the  city 
has  just  gone  into  service.  The  garbage,  is 
collected  in  steel  wagons,  discharged  at  a 
central  loading  station  into  steel  cars  drawn 
over  the  city's  own  railroad  to  the  works  lo- 
cated next  to  the  sewage  disposal  station,  1% 
miles  south  of  the  city  limits.  The  cars  are 
run  into  a  building  and  dumped  on  a  concrete 
floor  where  a  separation  is  made  of  the  cans, 
bottles,  rags,  etc.  A  conveyor  takes  the  gar- 
bage to  an  adjoining  building  containing  six 
digesters,  and  steam  is  turned  on  for  sufficient 
time  to  macerate  the  material  and  separate  the 
grease,  which  rises  to  the  top  of  the  digester 
and  is  removed  to  tanks  for  further  separa- 
tion and  purifying  for  market.  The  water  is 
reduced  by  evaporation  to  a  thick  consistency 
called  "stick,"  which  contains  the  fertilizing 
properties,  and  is  afterwards  mixed  with  the 
tankage.  The  solid  portion  from  the  digesters 
is  passed  through  a  roller  press  which  re- 
moves the  water,  and  being  mixed  with  the 
"stick,"  is  then  ready  for  sale. 

The  operation  is  almost  wholly  automatic, 
only  hand  labor  being  used  at  the  beginning 
to  remove  the  rubbish  and  for  shoveling  the 
garbage  into  the  conveyor,  and  later  handling 
the  tankage  at  the  mixing  tank.  With  these 
two  exceptions  this  is  a  closed  process,  the 
garbage  being  exposed  to  the  air  only  during 
the  stage  of  conveying  from  the  dumping 
house  to  the  digesters  and  later  from  the 
roller  presses  to  the  mixing  tank.  This  re- 
duces the  danger  of  nuisance  from  the  escape 
of  odors,  but  does  not  altogether  avoid  the 
chance  of  odors  being  created  within  the 
building.  This  plant  is  said  to  have  cost  for 
the  building  $100,000,  and  for  the  complete 
equipment  of  machinery  $150,000  more.  The 
capacity  of  this  plant  is  80  tons  per  day, 
though  at  present  about  60  tons  are  treated. 
It  is  anticipated  that  the  revenue  will  ap- 
proach if  not  equal  that  derived  from  the 
Cleveland  works  in  proportion  to  the  quantity 
treated.  If  this  be  the  case  there  is  no  reason 
why  other  cities  should  not  follow  the  example 
of  Cleveland  and  Columbus,  and  enjoy  the 
profits  arising  from  the  reduction  service. 

As  before  stated,  the  great  difficulty  arising 
from  the  operation  of  a  reduction  plant  has 
been  the  nuisance  of  odors  produced  at  one 
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or  another  stage  of  the  process.  By  a  system 
of  fans  and  scrubbers,  and  a  method  of  de- 
stroying the  odors  by  high  temperature,  some 
plants  have  succeeded  in  abating  this  nuisance 
in  a  large  degree.  Two  new  methods  of  re- 
duction have  lately  been  presented,  one  of 
them  consisting  mainly  in  the  introduction  o-f 
methods  which  carry  on  the  treatment  contin- 
uously in  closed  steam  receptacles.  One  of 
these  plants  was  invented  by  Mr.  F.  Wiselogel, 
and  is  at  present  in  the  hands  of  the  United 
States  Construction  and  Utilization  Co.,  of 
Rochester,  N.  Y.  By  this  process  the  garbage 
is  not  released  until  the  completion  of  the  ex- 
traction of  grease  and  oil;  the  tankage  is 
dried  by  rotary  presses,  the  residuum  being 
taken  out  in  shape  for  market  as  a  fertilizer 
base. 

The  plant  at  Vincennes,  Ind.,  which  was 
constructed  under  this  method,  after  several 
years'  operation,  was  destroyed  by  lire  and  a 
new  plant  has  taken  its  place.  The  constructors 
are  to  install  a  similar  plant  at  East  St.  Louis. 
It  has  been  found  perfectly  possible  to  treat 
garbage  in  small  amounts  of  5  to  2')  tons  by 
this  method,  thus  bringing  the  process  within 
reach  of  the  smaller  cities.  This  Wiselogel 
method  is  the  result  of  many  years  of  experi- 
ment on  the  part  of  the  inventor. 

Another  process  of  a  somewhat  similar 
character  has  been  in  use  in  New  Bedford. 
This  is  called  the  "Wheelwright  hot-water  ex- 
traction process,"  managed  by  the  Interna- 
tional Continuous  Filter  Press  Company,  of 
Providence.  In  this  method  also  there  is  no 
release  of  the  material  until  the  process  is 
complete.  This  New  Bedford  plant  was  con- 
structed two  or  three  years  ago,  under  a  ten 
years'  contract  with  the  city.  At  present  it  is 
not  operated  to  more  than  half  of  its  capacity. 
It  costs  the  city  of  New  Bedford  $i.]C,  per  ton 
to  collect  and  dispose  of  the  garbage.  If  we 
assume  that  it  costs  $2  a  ton  to  collect  the 
garbaee,  then  it  costs  $2.1(5  a  ton  to  dispose  of 
it.  There  is  no  doubt  that  the  work  is  well 
done — but  it  is  too  costly.  It  is  understood 
that  the  city  of  Bridgeport  has  also  adopted 
the  Wheelwright  process,  and  is  about  to  in- 
stall a  plant  for  the  treatment  of  from  20  to 
30  tons  of  garbage  per  day. 

THE   BRITISH   DESTRUCTOR  SYSTEM. 

The  destruction  of  "towns'  refuse" — the 
English  term  for  municipal  waste — began  in 
London  about  1870,  by  the  Messrs.  Mead,  dust 
contractors  at  Paddington,  who  built  the  first 
closed  furnaces  for  disposal  of  refuse.  Be- 
cause of  defects  in  construction,  these  were 
unsuccessful  and  were  discontinued.  The  idea 
was  taken  up  by  others,  and  in  187(i  the  first 
destructor  was  built  by  Mr.  Alfred  Fryer  at 
Manchester.  This  term  "destructor"  has  come 
generally  into  use  as  describing  the  several 
forms  of  English  apparatus  used  for  incinera- 
tion of  refuse.  The  two  original  cells  which 
gave  life  to  the  whole  destructor  principle  are 
still  in  use  at  Manchester. 

Mr.  Fryer's  destructor  was  of  the  "cell" 
type ;  an  oven  floored  with  inclined  fire  grates, 
fed  through  top  charging  ports,  the  gases  of 
(he  combustion  passing  through  side  ports  to 
a  main  flue  connected  with  the  chimney.  The 
cells  were  built  in  pairs,  placed  back  to  back, 
arranged  in  rows,  all  being  connected  with  the 
main  flue.  The  operation  was  by  natural 
chimney  draft,  very  high  stacks  being  required 
to  obtain  the  necessary  power.  Since  the  com- 
bustion in  these  early  plants  was  slow  and 
imperfect,  it  was  found  necessary  to  introduce 
a  fume-cremator  in  the  path  of  the  gases,  and 
later  a  horizontal  steam  boiler  was  placed  in 
the  main  flue  to  obtain  power. 

In  1885  the  fan  was  first  used  for  forced 
draft,  an  improvement  that  had  far-reaching 
effect.  In  1887,  the  Horsfall  destructor  em- 
bodied a  number  of  improvements,  including 
the  water-tube  steam  boiler,  the  exhaust  fan 
and  tie  use  of  a  steam  jet  blower  for  the  dis- 
tribution of  air  through  heavy  boxes  of  cast 
iron,  placed  at  the  sides  of  the  fire  bars. 

The  Fryer  destructor  was  improved  and 
changed  by  the  makers,  Messrs.  Manlove  AI- 
liott  &  Co.,  and  has  kept  its  position  in  the 
foremost  line  of  progress.  The'  Warner 
"Perfectus"  destructor,  also  of  the  cell  type, 
has  several  installations  in  England. 


In  1891,  there  were  some  200  cells  at  work, 
destroying  500,000  tons  of  refuse  annually. 
The  Beaman  and  Deas  Cell  Destructor  ap- 
peared in  1893  with  other  improvements,  rais- 
ing the  capacity  of  the  cells  to  15  to  2n  tons 
each  per  day,  and  developing  greater  steam 
power. 

The  first  radical  departure  from  the  cell  typt 
was  made  by  tie  Meldrum  destructor  in  1894. 
This  was  the  Meldrum  continuous  grate,  with 
divided  ash-pits,  and  included  the  regenera- 
tive air-heating  system  for  supplying  the  air 
for  combustion  at  high  temperature  by  means 
of  steam  jets  under  the  fire  bars.  The  intro- 
duction of  a  powerful  blast  of  air  heated  to 
350°  F.  under  each  separate  grate  greatly  in- 
creased the  rate  of  combustion  and  preserved 
the  principle  of  alternate  charging  of  one  sec- 
tion or  grate,  while  the  adjoining  sections 
were  at  the  highest  temperature.  The  enlarge- 
ment of  the  combustion  chamber  provided  for 
the  maintenance  of  the  temperature  at  a  nearly 
uniform  rate,  arid  the  complete  combustion  of 
the  gases  before  their  entrance  to  the  boiler. 
There  was  also  provision  made  for  the  set- 
tlement and  detention  of  the  fire  dust,  in  the 
bottom  of  the  combustion  chamber  and  below 
the  generator,  in  a  special  dust-collecting 
chamber.  With  the  aid  of  these  improvements 
the  Meldrum  Simple.x  Destructor  obtained  a 
commanding  position,  installing  in  the  first 
si.xteen  years  of  its  work  upwards  of  110 
plants,  of  which  some  90  were  in  Great  Britain 
and  Ireland,  the  others  being  distributed  in 
various   parts   of  the  world. 

The  Heenan  Destructor  was  evolved  from 
furnaces  patented  in  1897  and  1901,  and  as- 
sumed nearly  its  present  form  in  1902  when 
built  at  Barrow,  England.  As  at  present  con- 
structed, the  Heenan  Destructor  has  the  con- 
tinuous grates  with  closed  ash-pits,  the  air 
regenerative  system  with  the  delivery  of  the 
heated  air  beneath  the  grates  by  a  fan  or 
blower  instead  of  steam  jets.  The  roof  of  the 
furnace  is  undulating,  comprising  a  series  of 
shallow  reverberatory  arches  over  each  grate, 
the  purpose  I  eing  to  create  eddies  or  currents 
of  hot  air  deflected  upon  the  adjoining  grates. 
The  air  supplied  for  combustion  is  heated  by 
the  regenerator  to  about  350°  F.  and  delivered 
under  the  ash-pits,  at  a  pressure  of  2  to  3  ins. 
water  gage,  by  a  powerful  fan  driven  by  steam 
engine  or  electric  motors.  The  ventilating  sys- 
tems of  air  ducts  from  all  parts  of  the  build- 
ing are  connected  with  the  intake  of  the  fan, 
insuring  the  removal  of  dust  and  preventing 
its  escape  to  the  outside  of  the  works.  The 
clinker  removed  through  the  front  doors  of 
the  furnace  is  dropped  to  a  lower  level  below 
the  clinkering  floor,  where  it  is  held  in  cool- 
ing chambers  until  nearly  all  the  heat  con- 
tained in  the  clinker  has  been  returned  to  the 
furnace. 

In  the  latest  example  there  is  a  supplemental 
hot-pas  duct  by  wliich  the  hot  gases  from  the 
clinker  chambers  are  passed  by  means  of 
steam  jets  through  the  back  wall  of  the  fur- 
nace. The  purpose  of  this  is  to  partly  dry  out 
the  moisture  from  the  refuse  as  it  stands  on 
the  back  hearth  before  it  is  raked  over  on  the 
fires. 

Since  its  constructon  in  nearly  its  present 
form  in  1902,  the  Heenan  Destructor  has  un- 
dergone many  changes,  the  improvements  be- 
ing for  obtaining  a  hiaher  rate  of  combus- 
tion, greater  development  of  steam  power,  the 
more  economical  operation  with  less  exposure 
of  the  workmen  to  the  high  temperatures  in 
operating  the  furnaces,  and  the  cooling  and 
more  perfe-t  ventilation  of  all  parts  of  the 
enclosing  building.  There  have  heen  built,  or 
are  now  under  construction,  sixty  destructors 
of  the  Heenan  type  since  1902. 

THE  ENGLISH    DESTRUCTORS   IN   .VMERIC.S. 

The  first  installation  of  the  British  cell  de- 
structor on  this  continent  was  at  Montreal  in 
1894,  when  one  closely  following  the  original 
Fryer  model  went  into  service,  and  is  still  in 
use.  This  was  followed  by  a  large  plant  of 
the  same  type  at  San  Francisco,  but  no  other 
mstallations  for  mnnicipal  service  were  made. 

It  was  not  until  190(i  that  the  first  destructor 
of  the  modern  hish-^emperature  steam-raising 
form  was  built  by  Meldrum  Brot'^ers  at  West'^ 
mo'uit,  a  suburl)  of  Montreal.  The  published 
reports  of  the  trials  for  the  acceptance  of  this 


destructor  made  in  190(j  showed  conclusively 
that  the  destructor  system  could  be  applied  un- 
der .American  conditions  and  obtain  very  near- 
ly the  same  results  as  in  the  British  installa- 
tions. The  trials  showed  that  from  30  to  50 
tons  of  mixed  waste,  garbage,  ashes  and  refuse 
could  be  consumed  without  additional  fuel, 
developing  200  h.  p.  of  steam  at  125  lb.  pres- 
sure, with  an  average  temperature  of  1,900° 
F.  in  the  combustion  chamber,  at  a  cost  of  80 
cents  per  ton  including  all  labor  for  operation, 
fixed  charges  and  sinking  fund.  The  net  cost 
for  labor  was  31  cents  per  ton,  and  the  revenue 
in  steam  power  delivered  to  the  electric  light- 
ing stations  was  approximately  $5,000  per  year. 
The  continuous  operation  of  this  plant  for 
four  years  has  been  so  successful  that  another 
destructor  of  the  same  capacity  has  been  in- 
stalled. 

Following  the  example  of  Westmount,  an- 
other Canadian  city,  Vancouver,  obtained  ten- 
,  ders  for  a  destructor  plant  of  40  tons  daily 
capacity.  This  contract  was  awarded  to 
Messrs.  Heenan  &  Froude,  of  Manchester, 
England,  the  destructor  going  into  service  in 
January,  1907.  The  reports  of  Mav,  1909, 
showed  the  disposal  of  the  maximum'quantity 
of  waste  of  low  calorific  value  at  a  cost  of 
91  cents  per  ton,  including  all  operating  costs 
and  fixed  charges  and  a  net  cost  of  40  cents 
per  ton  after  deducting  revenue.  This  citv  has 
since  contracted  for  another  destructor  plant 
of  140  tons  capacity,  the  steam  power  from 
this  to  be  used  in  several  departments  of  mu- 
nicipal work. 

The  success  of  these  Canadian  installations  ' 
led  to  a  more  thorough  examination  of  the 
value  of  destructor  methods  for  American 
towns,  and  in  1907  a  destructor  of  the  Mel- 
drum t>pe  was  installed  at  Seattle,  Wash.,  by 
Mr.  R.  H,  Thompson,  city  engineer.  This  was 
the  first  English  destructor  built  in  the  LInited 
States,  and  included  some  special  features 
wdiich  have  since  been  adopted  in  other  instal- 
lations. It  is  reported  that  the  city  will 
shortly  install  two  other  plants  of  the  Mel- 
drum type  for  disposal  of  all  the  waste.  The 
table  following  gives  a  condensed  report  of 
the  operation  of  this  destructor  for  the  vears 
1908-09. 

The  value  of  residuals  from  a  destructor  is 
well  shown  by  the  use  made  of  the  clinker  in 
Seattle.  _  When  the  destructor  was  first  built, 
it  was  iiiclosed  in  a  wooden  house  of  light 
construction.  This  has  now  been  replaced  by 
a  structure  of  concrete  blocks  made  from  the 
chnker  accumulated  in  the  vear's  work.  Many 
buildings  have  been  built  abroad  from  clinker 
cop'-rete.  but  this  is  the  first  instance  of  its 
utilization   for  this  purpose  in   this  country. 

The  destructor  at  New  Bria-hton  (borough 
of  Richmond  and  New  York  City)  was  the 
outcome  of  an  extended  survey  of  many  Brit- 
ish destructors  abroad,  and  a  thorough  study 
of  local  con'-'itions  mnde  bv  Mr.  J.  T.  Feth- 
erston,  .sunerintendent  of  street  cleaning  Bor- 
ough of  Richmond,  in  l.OOn.07.  The  tenders 
of  Messrs.  Heenan  &  Froude,  of  Manchester 


TABLE   VIII.  —  REPORT   SEATTLE   DE- 
STRUCTOR. 

Destriiotor  Meldrum,  1  Unit.  4  Cells,  Front 
f'^ed.  RatPd  Caracity,  67  Tons  Mixed  Refuse 
m   Twenty-four  Hours. 

10  Montlis,  12  Months. 

190S.  190S-09. 
_,  ,  ,    ^          ,                          Feb.  to  Dec.  Dec.  to  Dec. 

Total   tons  burned 16  340,6  23  1118 

Total  tons  burned  per  montli   1,634.0  1,92t  1 

Total   tons  burned  per  day..         63.  74 
CoTnro.sitior: 

Aslie.s,    per   cent    of  whole 

quantity    40  2  44! 

MfTure.  per  cent  of  whole 

quantity     14.1  2.T 

Ga'basi>.  rer  cent  of  whole 

quantity    23.4  33. » 

Rubbish,  per  cent  of  whole 

quantity    21.,'i  19.6 

.Average  cost  per  ton $0.78  $0  748 

Returrs     from     clinker    and 

power    0.271B 

Net  cost  per  ton $0.79  $0.4765 

Avera^p  evaporation  per  lb. 

of    refuse    1  lb.  0.90  lb 

Equipment: 

1  R    &  W.   boiler.  2.201  sq.   ft.  surface. 

1   2"0-kw.    generator. 
Power  used   for; 

1  pumr.   (l.onn.OOO  sailors)   for  fire  protection. 

1   cri"=her  and   srreens   for  clinker. 
Collection:      Bv    licersed    garbage    men    entirely 

under  private  control. 
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England,  were  accepted  for  a  four-grate  Hee- 
nan  destructor  with  a  capacity  of  GO  tons  per 
day,  to  develop  "JOU  h,  p.  of  steam,  to  operate 
without  nuisance  and  to  destroy  the  unsep- 
arated  waste  without  other  fuel.  This  plant 
being  easily  accessible  from  all  parts  of  this 
country  has  received  more  attention  than  any 
other  American  destructor  and  has  been  fre- 
quently described  and  illustrated  by  the  engi- 
neering papers.  At  present  the  capacity  of  the 
plant  has  not  been  fully  reached,'  as  the  av- 
erage quantities  are  about  30  tons  per  day. 
The  evaporation  of  water  per  pound  of  waste 
consumed  at  the  tests  made  in  11)08  was  1.3 
lb.  per  pound  of  refuse.  There  is  no  present 
use  for  the  steam  power,  though  it  will  be 
utilized  in  the  near  future.  Because  of  no 
revenue  from  the  power,  th?  operating  costs 
are  large,  being  reported  in  1909  at  $1.'2S  per 
ton  of  refuse  consumed.  The  electric  generat- 
ing plant  now  being  installed  will  presently 
afford  power  for  lighting  some  of  the  city's 
stables,  and  for  running  the  city  construction 
and  repair  shops.  The  borough  has  made 
plans  for  the  erection  of  a  large  destructor 
plant  at  Clifton,  with  a  capacity  of  90  tons, 
and  another  at  Tottenville,  the  extreme  south- 
ern point  of  the  island,  with  a  capacity  of  20 
tons.  The  plans  include  the  erection  of  new 
stables  for  the  Street  Cleaning  Department, 
cottage  and  buildings  for  the  superintendents 
of  the  various  departments  of  street  service 
and  the  destructor  work. 

The  adaptation  of  the  destructor  method  for 
the  disposal  of  waste  from  industrial  establish- 
ments is  ilListrated  by  the  work  of  a  Mel- 
drum  destructor  built  for  the  General  Electric 
Co,  at  Schenectady,  N.  Y.,  in  1908.  This  plant 
of  two  grates  was  specially  designed  for  the 
combustion  of  25  tons  per  day  of  combustibles, 
paper,  wood,  shavings,  sawdust  and  a  large 
amount  of  box  material,  barrels,  etc.,  wliich 
could  not  be  utilized.  There  is  a  250  h.  p. 
water-tulie  boiler  which  is  in  connection  with 
the  main  steam  line  of  the  works.  The  great 
heat  from  the  combustion  of  this  dry  material 
compels  an  overload  of  25  to  33  per  cent  to 
be  carried  by  the  boiler,  the  temperatures  of 
the  combustion  chamber  ranging  from  1,000° 
to  2,8011°  F.  No  complete  series  of  tests  have 
been  made,  but  the  preliminary  trials  showed 
an  evaprr.Ttion  of  2  to  3.5  lbs.  of  water  per 
pound  of  waste  consumed.  The  clinker  is  very 
heavy  because  of  the  presence  of  large 
amounts  of  iron  in  the  waste.  The  operation 
demonstrates  that  industrial  waste  of  a  great 
manufacturing  plant  can  be  converted  into 
power  with  a  moderate  cost  for  initial  plant, 
and  the  certainty  of  obtaining  a  revenue  in 
steam  that  will  more  than  repay  the  costs  for 
operating  and  the  fixed  charges  on  construc- 
tion. 

A  Heenan  destructor  has  been  installed  at 
Buffalo  at  the  refuse  utilization  station,  owned 
and  operated  by  the  city  in  conjunction  with 
the  sewage  pumping  station.  This  destructor 
will  be  operated  by  the  rejected  parts  of  the 
light  refuse  that  are  left  after  the  salable  per- 
centages are  sorted  out  and  sent  to  market. 
The  steam  power  from  the  destructor  will  be 
employed  in  the  sewage  pumping  station  ad- 
joining the  destructor  building,  saving  the 
fuel  and  labor  heretofore  necessary  for  the 
boiler  plant  of  the  sewage  works. 

The  city  of  Montgomery  has  contracted  for 
the  erection  of  a  refuse  disposal  plant  which 
will  include  a  reinforced  concrete  building, 
radial  bri'-k  stack,  and  four-grate  Heenan  de- 
structor with  200  h,  p.  boiler.  The  steam 
powTr  from  this  station  will  be  utilized  in  the 
operation  of  the  municipal  water  pumping 
station. 

The  latent  installation  of  the  destructor  sys- 
tem is  at  Milwaukee  where  a  large  plant  hav- 
ing a  capacity  of  300  tons  per  day  has  just 
gone  into  service,  Milwaukee  in  past  years 
has  had  an  extended  and  unfortunate  experi- 
ence with  various  means  of  waste  disposal, 
havine  had  three  crematories,  two  reduction 
processes  and  the  usual  unhappy  dumping  in 
water  and  on  land.  The  destructor  now  in- 
stalled replaces  the  brger  crematory  of  the 
Fn^le  tyne  bi'ib  in  1901,  with  a  rated  capacity 
of  120  tons,  T^'is  crematory  was  unfortunate- 
ly located,  involving  large  expense  for  trans- 


portation of  the  garbage ;  repairs  and  the  op- 
erating costs  were  excessive. 

In  designing  the  plant,  Messrs,  Hering  and 
Fuller,  the  consulting  engineers  in  charge,  in- 
troduced many  new  features,  chiefly  those  con- 
nected with  the  reception  and  handling  of  the 
waste;  the  removal  of  free  water  by  drains 
in  the  floor  of  the  storage  hoppers;  a  com- 
plete system  of  ventilating  air  uucts  from  all 
parts  of  the  building;  the  separation  of  the 
charging,  firing  and  clinking  work  from  the 
machinery  rooms;  the  conveying  of  clinker 
from  the  building  ;  and  the  arrangement  of  the 
electric  generators  and  other  machinery  in  the 
most  compact  form,  with  utmost  economy  of 
room.  There  has  probably  never  been  built 
a  disposal  plant  of  the  same  capacity  that  oc- 
cupies so  little  ground,  nor  one  where  the  op- 
eration of  the  works  is  done  with  so  small 
percentage  of  hand  labor. 

The  destructors  are  of  the  Heenan  type, 
built  in  4  units  of  ti  grates  each,  with  four  ■ 
20U-h.  p.  water-tube  boilers  connected  with  a 
central  main  flue  leading  to  the  chimney  of 
radial  brick  15-t  ft.  high  and  10  ft,  interior 
diameter.  The  furnaces  are  top  fed,  through 
containers  or  charging  hoppers  holding  1  cu. 
yd,,  operated  by  the  fireman  from  the  floor 
in  front  of  the  furnace.  The  clinker  is  with- 
drawn through  the  front  doors  in  the  furnace 
and  falls  through  trap  doors  into  clinker  cars 
on  the  basement  floor.  The  cost  of  this  plant 
for  foundations  and  framework  of  buildings, 
the  destructors,  boilers  and  machinery  equip- 
ment under  the  contract  of  the  Power  Spe- 
cialty Co.,  of  New  York,  was  $175,000.  The 
building  and  appurtenances  were  $20,000;  the 
chimney,  $4,500;  the  engineering  and  inspec- 
tion fees,  $5,000;  and  extras,  $4,485;  making, 
in  round  numbers,  $208,985  as  the  total  cost 
exclusive  >of  the  ground.  The  tests  for  ac- 
ceptance of  the  plant  were  made  under  three 
conditions  of  extreme  summer  refuse,  extreme 
winter  refuse,  and  average  annual  refuse. 
Table  VII  gives  the  average  analvsis  of  the 
waste  as  burned  under  these  conditions.  The 
results  of  these  tests  showed  that  about  10 
per  cent  more  refuse  was  destroyed  than  was 
called  for  in  the  contract:  that  the  steam  re- 
quirements were  exceeded  hy  about  30  per  cent 
and  that  the  operating  costs  were  from  20  to 
25  per  cent  less  than  the  conditions  of  the 
contract.  All  other  points  of  contract  condi- 
tions, the  averaee  temperature  maintained,  the 
combustion  of  00  lbs.  of  waste  per  square  foot 
of  grate  per  hour;  the  residual  thomu.ghly 
burned  and  free  from  organic  matter,  and  no 
nuisance  from  dust  or  odors  created  during 
the  operation,  were  completely  fulfilled. 

At  the  present  time  there  is  no  opportunity 
to  use  the  steam  power  or  utilize  the  Iar.ge 
amounts  of  clinker  produced.  Undoubtedly  "in 
the  near  future  a  way  will  be  found  by  means 
of  which  the  revenue  from  these  items  will 
be  placed  as  it  belongs,  to  the  credit  of  the 
destructor.  The  results  obtained  compare 
favorably  with  those  reported  from  the  de- 
structors opernting  in  Great  Britain,  and  as 
the  plant  continues  in  use  and  the  men  he- 
come  more  expert  in  its  management,  there 
will  be  a  decrease  in  the  net  operating  ex- 
penses. 

The  city  of  Portland,  Ore.,  after  some  four 
years  of  effort  to  obtain  satisfactory  tenders, 
has  accepted  the  proposals  of  a  local' construc- 
tion  company   for   the   installation   of  a   large 


TABLR  IX.— TRST  COST  OF  OPi^RATION  OF 

MILWAUKEE:    REFt'STD    INCINERATOR. 
AVERAGE   ANNUAL    REFUSE. 

Ton.s  incinerated  during  test 126.81 

Lr'bor   required: 

One  fepfler.  37  hr.  at  2t  cts $  9.2.5 

Three  flremen,  37  hr.  at  23  cts 27.75 

14    engineer's     time,     37     hr.     at 

37V,   cts 3.47 

Total    cost    -...$40.47 

Cost  of  labor  per  ton .31.9  cts 

Steam   from  and  at  212  dparrees  fahr.   to 

opera  te   fan     engine    and     feed    pump 

per  ton    219  lb. 

Cost  of  steam  used  per  ton,  at  4  cts.  per 

ino  lb 8.8  cts. 

Tot.ll  cost  to  incinerate  one  ton 40.7  cts. 

Total   steam   srenerated   from  and  at  212 

degrees  fabr.  per  ton 2,680  lb. 

Value  of  steam  rer  ton  of  refuse  burned 

at  4  cts.  per  100  lb 107.2  cts. 

Net  profit  per  ton  of  refuse  burned 66.5  cts. 


disposal  station  with  a  capacity  of  150  tons 
per  day.  The  designs  for  this  plant,  made  by 
the  Public  Works  Engineering  Co.,  follow 
the  construction  of  the  luiglish  continuous- 
cell  destructors  in  all  important  details,  with 
some  additions  and  modifications  intended  to 
give  a  larger  capacity,  greater  steam  develop- 
ment, with  no  more  initial  cost  for  the  plant. 
It  is  understood  that  this  installation  has  been 
completed  and  is  about  to  go  into  service. 

The  review  of  the  work  of  destructors  and 
their  coming  installation  in  this  country  indi- 
cates a  strong  movement  toward  the  establish- 
ment of  disposal  stations  that  will  utilize  all 
waste  products  of  the  community.  It  was 
about  twenty  years  ago  that  Lord  Kelvin 
pointed  out  the  possibility  of  converting  waste 
material  into  electrical  energy,  by  which 
means  each  inhabitant  might  be  furnished  with 
an  8  c.  p.  electric  light  during  the  time  this  was 
needed  for  illumination.  This  was  thought  to 
be  a  fanciful  and  ima.ginative  supposition,  but 
succeeding  years  have  shown  that  it  is  not 
altogether  an  impossibility.  Whether  a  part 
of  the  waste  be  utilized  by  one  or  another 
form  of  reduction  process,  or  by  the  combus- 
tion of  all  and  the  employment  of  steam 
power  and  the  residuals,  it  is  now  a  demon- 
strated and  practical  thing,  and  there  is  no 
more  useful  way  of  turning  into  the  pockets 
of  the  taxpayers  the  values  of  the  municipal 
waste  now  thrown  away, 

DISCUSSION. 

Mr.  Morse. — I  neglected  to  say  that  1  had 
several  analyses  of  clinker  made,  and  I  find 
the  proportioris  to  be:  Silica,  40,  GO  to  C5 
per  cent;  lime',  from  7  to  perhaps  15  per  cent; 
and  of  compounds  of  iron,  oxides  and  sim- 
ilar compounds,  somewhere  about  8  or  9  per 
cent,  and  of  masnesia,  7  or  8  per  cent.  Rough- 
ly speaking,  those  are  the  constituent  parts. 
When  it  comes  from  a  destructor,  this  is 
a  -very  hard  material  that  comes  out  in 
chunks.  I  have  seen  30  to  40  tons  taken 
out  in  the  same  condition,  .^t  that  t'me, 
it  has  a  high  temperature, — 1  200  to  1  500°  p. 
and  upwards. — but  the  temperature  rapidly 
falls  on  exposure  to  the  air.  In  volume  it 
is  much  larger  in  its  new  condition  than  it 
was  before.  Then,  after  it  has  been  allowed 
to  stand  and  disintegrate,  it  is  broken  up 
and  ground  up  into  any  size  desired,  so  that 
you  may  be  able  to  get  clinker  of  any  shape 
to  use  for  concrete.  In  Westmount,  they 
first  tried  this  experiment.  At  first  they 
gave  it  away.  Now  they  have  a  demand  for 
it  for  one  purpose  or  another.  It  is  prob- 
ably not  advisable  to  use  it  in  all  clas=es  of 
concrete  work,  but  it  is  possible.  Also  it 
ought  not  to  be  in  contact  with  any  iron 
wrrk,  because  there  may  be  more  or  'less 
sulphur,  which  attacks  the  iron.  Ri't  for  all 
purposes  of  sidewalks  and  bottom  fillings  for 
roads,  or  wherever  there  is  use  for  a  rough 
character  of  stone,  it  is  eminently  suitable 
and  useful.  They  are  carrvine  on  a  series 
of  experiments  at  New  Brighton  for  the 
purpose  of  determining  what  can  be  done  with 
clinker — grinding  it  up  and  making  brick  and 
cement  from  the  clinker  itself.  I  saw  a 
briquette  set  in  a  day,  while  it  ordinarily 
requires  from  seven  to  eieht  days  for  a  ce- 
ment briquette  to  set.  And  it'  is  stronger 
than  the  cement  itself.  There  is  a  certain 
composition  which  will  make  a  stronper  set- 
ting than  any  composition  of  sand  and  stone 
of  which  we  now  know.  In  other  words,  the 
crushing  strength  is  greater  than  that  of  the 
ordinary  briquette.  I  believe  this  is  to  be 
possible,  that  20  or  30  per  cent  of  the  total 
wcisrht  of  residuals  from  all  destructor  plants 
win  be  useful  for  all  sorts  of  municipal  rough 
work,  and  would  represent,  ronehlv  sneaking, 
at  least  50  cents  per  ton.  ,So  there  is  an 
asset  to  the  credit  of  the  clinker  that  should 
be  taken  into  account.  With  the  exneriments 
going  on  here  and  in  Europe — for  I  his  same 
process  is  bein?  carried  on  by  a  nnm'^er  of 
countries — T  believe  that  we  shall  arrive  at 
a  point  where  every  particle  of  clinker  will 
find  a  useful  purpose,  and  not  onlv  pay  for 
itself,_but  provide  a  revenue.  At  the  present 
time  it  ran  onlv  be  said  that  for  all  rough 
work  it  i';  emmently  useful  and  finds  a  satis- 
factory- market. 
The  present  cost  of  destruction  in  the  New 
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Brighton  plant  is  somewhere  about  $1.28. 
That  is  very  high,  and  it  is  because  the  plant 
is  conducted  not  entirely  for  the  purpose  of 
destruction,  but  also  for  experimental  pur- 
poses. And  the  capacity  of  the  plant  has 
never  been  reached  yet.  In  other  words, 
only  about  3U  tons  are  burned,  whereas  the 
plant  has  a  capacity  of  about  60  tons.  In 
ordinary  work  of  this  kind  the  larger  the 
plant  the  less  the  operating  cost,  and  when 
a  plant  has  reached  its  capacity,  the  cost  per 
ton  is  less  than  when  it  was  operating  be- 
low its  capacity.  I  may  say  that,  under  or- 
dinary conditions,  the  cost  of  operation  with- 
out any  rebate  from  power  and  clinker  would 
be  from  78  cents,  as  in  Westmount,  to  $1.28, 
as  in  New  Brighton.  They  are  now  installing 
engines  for  electric  service,  and  in  a  month 
or  two  we  shall  have  returns  which  will  show 
the  application  of  the  rebate  to  be  recovered. 
It  has  never  exceeded  80  cents  at  Westmount, 
and  at  the  present  time  it  is  slightly  less 
than  that.  At  Vancouver  it  varies  somewhere 
between  60  and  70  cents — I  am  not  quite 
sure  of  the  figures.  In  other  words,  the  re- 
turns from  rebates  to  be  recovered  from 
power  and  clinker  are  large.  As  to  the  ap- 
proximate first  cost  to  dispose  of  Boston 
refuse  by  destruction,  Mr.  S.  A.  Greeley  made 
a  calculation  based  on  20  or  30  destructors, 
and  according  to  his  tabulation  the  cost  ran 
from  $2.50  per  ton  up  to  $1,000,  and  the  aver- 
age was  about  $600  per  ton  of  waste  con- 
sumed. For  instance,  take  a  50-ton  plant; 
that  would  represent  about  $30,000  for  the 
destructor  plant  only.  Multiply  that  by  the 
amount  of  waste  in  Boston  and  the  result 
will  be  the  appro.ximate  cost  of  a  destructor 
plant  here.  Say  a  300-ton  plant  is  recom- 
mended— to  give  a  concrete  example ;  that 
would  be,  at  the  rate  of  $600  per  ton,  $180,000 
for  the  initial  cost  of  construction  and  in- 
stallation. Add  the  cost  of  the  ground  and 
you  have  the  cost  of  the  whole  plant.  The 
Milwaukee  plant  cost  $200,000  to  install.  That 
is  practically  at  the  rate  of  $600  per  ton.  I 
doubt  if  that  could  be  repeated,  because  con- 
ditions are  very  exceptional.  You  might 
put  it  down  that  the  cost  of  installation  of 
a  plant  would  be  somewhere  between  $600  and 
$800  per  ton,  and  above  that  you  could  go 
into   concrete    and    fancy   construction,   which 


means  higher  cost.  The  destructor  people,  1 
believe,  put  the  cost  at  between  $600  and 
$1,000  per  ton, — the  initial  cost.  And  it  is 
a  permanent  plant.  The  initial  cost  does  not 
represent  so  much  when  you  consider  the 
plant  will  last  from  twenty-five  to  thirty 
years. 

Mr.  Guy  C.  Emerson. — I  have  been  into 
the  matter  of  garbage  reduction  and  incinera- 
tion somewhat  extensively  during  the  last 
two  years,  and  I  am  not  as  optimistic  as  Mr, 
Morse  in  the  matter.  I  am  not  prepared 
to  dispute  the  statements  presented,  but  I 
want  to  warn  the  gentlemen  present  that 
whenever  they  go  looking  for  figures  they 
will  find  some  peculiarity,  either  of  natural 
conditions  or  something  else,  and  very  often 
a  peculiarity  of  municipal  bookkeeping  that 
influences  the  result.  The  municipal  plant  in 
Montreal  impressed  me  favorably.  I  was 
delighted  to  see  the  amount  of  coal  they 
were  saving  by  the  destruction  of  refuse,  but 
when  I  came  to  inquire  why  they  needed  two 
more  boilers  they  said,  "We  use  those  all 
the  time  and  only  use  the  garbage  when  we 
can  get  steam  for  it."  But  I  didn't  find  out 
how  much  it  cost  to  run  those  boilers  and 
how  much  the  running  of  the  refuse-fired 
boiler  interfered  with  the  operation  of  the 
other  two. 

In  looking  over  the  figures  for  Cleveland, 
the  recent  committee  on  refuse  disposal  were 
very  much  surprised  by  the  profits  shown, 
as  stated  by  Mr.  Morse  tonight.  But  we 
found  items  that  were  a  matter  of  opinion. 
In  the  opinion  of  the  Cleveland  managers, 
they  were  properly  a  credit  to  the  working 
of  the  plant.  We  had  serious  doubts  that 
such  credits  were  warranted.  We  also  found 
different  conditions  in  every  city.  Cleveland, 
I  am  told, — I  have  not  seen  the  plant, — has 
a  plant  located  seven  or  eight  miles  from 
the  city.  In  Boston  a  plant  of  that  kind 
would  be  absolutely  impossible.  We  are  sur- 
rounded here  by  a  population  perhaps  as 
large  as  that  of  Boston  itself,  and  we  should 
have  to  go  perhaps  30  or  40  miles  into  the 
country  before  we  could  find  a  place  where 
a  municipal  reduction  plant  would  be  toler- 
ated. The  islands  of  the  harbor  are  perhaps 
the  onlv  available  locations,  and  Mr.  Merrill's 


company  seems  to  have  tliem  pretty  well  tied 
up. 

In  the  matter  of  revenue  to  be  derived 
from  the  products  of  incineration,  the  con- 
ditions in  Boston  are  also  somewhat  differ- 
ent from  those  of  other  cities.  Boston,  as 
you  all  know,  is  a  territory  where  sand  and 
gravel  are  very  cheap.  They  can  be  had 
almost  for  the  taking  away.  Nobody,  so 
far  as  I  am  aware,  claims  that  for  any  pur- 
pose of  construction,  excepting  perhaps  for 
the  building  of  concrete  floors,  where  a  pe- 
culiarly light  material  of  concrete  is  needed, 
the  clinker  from  an  incinerator  plant  has  as 
great  value  as  gravel  or  crushed  stone.  Our 
commission  were  not  prepared  to  recommend 
that  any  returns  could  be  secured  in  Boston, 
or  that  some  expense  would  not  be  incurred 
for  disposal  of  clinker. 

If  any  person  has  occasion  to  make  up 
an  estimate  of  the  cost  of  refuse  disposal  in 
any  city,  I  advise  him  not  to  take  as  a  guide, 
,  without  careful  investigation,  the  figures  ad- 
vanced for  any  particular  city,  but  to  go  into 
the  matter  very  carefully  and  make  it,  as 
both  Mr.  Morse  and  Mr,  Merrill  have  sug- 
gested, an  engineering  problem  for  the  spe- 
cific locality  they  represent.  And  in  that  way 
they  will  get  an  idea  of  the  problem  and 
figures  that  will  be  more  nearly  correct.  They 
may  take  the  experience  of  other  municipali- 
ties as  to  methods  rather  than  as  to  expense. 

Every  incinerator  plant  I  have  investigated 
has  claimed  a  certain  price  per  ton  for  in- 
cineration. None  of  them  has  yet  shown  as 
low  a  price  in  actual  operation.  In  the  case 
of  one  plant  I  visited  not  long  ago,  if  I  re- 
member correctly,  the  builders  gave  a  guar- 
anty of  less  than  50  cts.  per  ton  for  the  dis- 
posal of  refuse.  The  superintendent  in  charge 
said  thev  were  disposing  of  it  for  something 
like  $1.25  a  ton.  He  thought  if  they  had 
enough  refuse  to  run  the  plant  to  its  full 
capacity  they  might  reduce  the  cost  to  84  cts., 
and  this  condition  seems  almost  universal. 
I  am  a  little  bit  curious  to  see  what  is  going 
to  be  the  ultimate  financial  result  of  the  guar- 
anties and  the  bonds  which  the  companies 
have  been  giving,  when,  so  far  as  I  know, 
none  of  them  has  reached  the  proposition 
which  it  guarantees,  but  at  the  present  time 
they  simply  hold  forth  hopes  and  expectations. 
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The  Design  of  Retaining  Walls,  Adapt- 
ed   from    Georg    Christoph    Mehr- 
tens,  "Vorlesungen  Ueber  Static 
der      Baukonstructionen 
und  Festigkeitslehre." 

BY  GEORGE   M.   PURVER,  C.   E.* 

Design  of  retaining  walls  is  based  on  the 
following  assumptions;  (1)  The  back  fill  is 
made  up  of  homogeneous,  compressible  parti- 
cles possessing  friction  but  not  cohesion.  (2) 
The  surface  of  rupture  is  a  plane.  (3)  The 
thrust  on  back  of  wall  resulting  from  weight 
of  sliding  prism  and  resistance  of  plane  of 
rupture  makes  an  angle  F'  with  the  normal  to 
back  of  wall,  where  F'  is  angle  of  friction  of 
earth  on  back  of  wall. 

A  Theorem  by  Rcbhann. —  (Fig.  lA.)  The 
limiting  plane  of  rupture  bisects  the  area 
bounded  by  the  back  of  wall,  surface  line, 
thrust  measure,  and  the  natural  slope. 

Construction  :  Draw  ie  =  E;  ef  =  G ;  if  = 
Q;  then  if  ic  is  the  limiting  plane  of  rupture 
and  ed  makes  angle  B  with  the  perpendicular 
to  //(,  area  ibe  =  area  icd. 

Proof:  If  ic  takes  position  ic' ,  cf  is  re- 
duced by  ff'  and  angle  fif  =  angle  between 
the  perpendicular  to  ic  and  ic'  respectively; 
take  D  angle  that  Q  makes  with  the  perpen- 
dicular to  any  line  of  rupture,  then  D  can  vary 
from  O  to  F,  angle  of  natural  slope;  and 
when  D  ^^  F,  ic  takes  position  of  limiting 
plane  of  rupture;  the  difi'erence  between  two 


•14G  East  Sth.St,,  Brooklyn,  N.  T. 


consecutive  D's  =  angle  cic'  —  angle  fif , 
which  becomes  O  when  angle  cic'  =  angle  fif ; 
but  area  ibc/  area  ice'  =  ef/ff'  and  area  fie/ 
area  fif=ef/ff'.  hence  area  ibc/  area  ^f=area 
ice'/  area  fif :  but  ic  =  if  and  area  ice'  = 
area  fif,  hence  area  fie  =  area  ibe. 

Draw  ed  making  an  angle  B  with  the  per- 
pendicular to  ih ;  draw  int  making  an  angle  F 
with  ;■/,  then  angle  fik  =  angle  mih,  angle  fik 
-F  angle  ife  =  90°,  angle  mih  -\-  angle  cih  = 
90°,  hence  area  ibc  =  area  icd. 

Amount  of  Earth  Thrust. —  (Fig.  2A.')  Con- 
struction :  Make  dm  :=  cd,  then  cdfii  is  thrust 
triangle;  its  area  times  7V,  weight  of  earth  per 
cu.  ft.,  times  1  ft.,  length  of  wall,  =  £,  earth 
thrust. 

Proof:  Area  edin/  area  edi  =  dm/di  =  ie/ 
fc  =  F/G ;  G  =  w.l.  area  ibc  =  w.l.  area  edi. 
hence  E  =  w.l.  area  cdm. 

Stability. —  (Fig.  3A.)  Stability  depends 
upon  resisting  capacity  of  base  ai.  The. amount 
of  resistance  of  base  is  proportional  to  the  re- 
sultant R  of  earth  thrust  E  and  weight  of 
wall  P.  By  decomposing  R  info  H  and  V  we 
find  that  (1)  V  should  not  exceed  allowable 
pressure  on  base.  (2)  H  should  not  be  less 
tlian  tan.  F'.  where  F'  is  the  angle  of  friction 
between  base  and  wall,  factor  of  safety  at 
least  1%  to  2.  (3)  .^t  no  point  in  the  wall 
should  the  allowable  stress  he  exceeded. 

In  designing,  determine  weight  and  natural 
slope,  assume  material  dry  as  clay,  loam,  or 
sand ;  for  wet  material  increase  weight  and 
reduce  natural  slope.  For  back  fill  sand  and 
gravelly  soil  are  best,  as  they  allow  water  to 
percolate  and  detain  their  weight.  Supporting 
soil  is  considered  elastic ;   highly  compressible 


soil  is  the  most  dangerous.  It  is  advisable  to 
have  R  pass  the  center  of  base;  it  must  fall 
within  the  middle  third. 

A  Theorem  by  Rcbhann.  .4u.riliary  Line. — 
(Fig  4A.)  A  line  5.?  that  makes  with  the 
straight  back  of  the  wall  an  angle  F  +  F'  ii 
parallel  to  the  direction  of  the  thrust  measure 
cd. 

Proof :  Draw  ce  perpendicular  to  i.v  and  eg 
parallel  to  bi,  then  angle  gee  ^=  angle  g'ib, 
angle  ecf  =  angle  liix,  angle  deg  ^=  B  +  F 
—  .i,  but  angle  A  =  B  —  F',  therefore  angle 
X  =  F  +  F'. 

A  Theorem  by  Poneelet. —  (Figs.  5A  and 
6A.)  The  thrust  measure  cd  and  auxiliary 
line  Sb.  drawn  through  b,  cut  the  natural  slope 
ih  so  that  id'  ^=  if.ih. 

Proof:  Fig.  5A.  Draw  dl  parallel  to  ic. 
then  area  ibc  =  area  edi,  area  icl  =  area  edi, 
hence  area  ibc  ^  area  tV/  and  bc^cl;  id/ih 
=  el/eh  =  be/ch  =  fd/dh  =  (id  — 
if)  /  (ih  —  if)  :  id.ih  —  id"  ■=  ih.id  —  ih.if. 
Hence  id'  =  ih.if. 

Construction:  Fig.  5A.  (1)  Draw  auxiliary 
line  through  h,  erect  a  perpendicular  at  /,  lay 
off  id  =  if,  and  draw  cd  parallel  to  Sf,  then 
ic  is  the  limiting  plane  of  rupture  and  cd 
thrust  measure. 

(2)  Fig.  5A.  Draw  fp  parallel  to  bh;  pp' 
perpendicular  to  bl :  ip'  =  /)•;  rd  parallel  to  bh. 

(3)  Fig,  5A.  Draw  fk  parallel  to  bi.  kk'  per- 
pendicular to  bh:  bm  =  bk' :  md  parallel  to  6i. 

(A)  Fig.  6A.  Tangent  ig  to  semicircle  on  fh, 
id  =  ig. 

(5)  Fig.  6A,  Semicircle  on  h'h.  sh'  auxiliary 
line,   6m  perpendicular  to  h'h,  h'c   =  h'u. 
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(6)  Fig.  6A.  Semicircle  on  bh,  tangent  h'g', 
h'c  =  h'g'. 

A  Theorem  by  Hohhey. —  (Fig.  7A.) 
Through  point  p  draw  line  pn  parallel  to 
auxiliary  line  and  pe  parallel  to  natural  slope 


This  theorem  enables  us  to  find  the  plane  of 
rupture  through  any  point  on  the  surface  line. 

Compensating  Surface  Line  for  a  Uniform 
Load  Not  Extending  to  Back  of  Wall. —  (Fig. 
8A.)     Let  uvw  surface  line  of   a   uniformly 


e/  -    dr   We/^hf    0/  S//bf/n^  pr/s/ri 
B  Ancfle  r/ie  resu/rin^  t/iusf' 

maMes    i\i/h  The  hor/zgnta/ 
E    f^esujf/ng    thrust 


F     arn(7/e  of  fric/ion    of  earffi  on  ea/yfy 

P'  , ' tYOft 


^.\  I     \      if  -  Qz  res/stance  of p/ane  afropfure  fa/cf 

'^  \       off  fo  sco/e  so   //7c.- f    ff-  tc 

ff'-  iwe/cjfht  of  f/r/s/77     'c'c  . 


Fig.  1A. 


the  only  effective  superimposed  load  is  uvde; 
to  establish  ie  we  must  substitute  for  the  out- 
line Mzty  its  equivalent  ukl,  so  that  for  any 
plane  of  rupture,  area  ibuvde  =  area  ibukge. 
Make  vw  parallel  to  kl,  find  y. 
Draw  another  plane  of  rupture  ig' ;  let  ee' 
»«,  gg'  =  n;  then  2mli'  =  («  +  m)y:  2H' 
H  +  y    n  +  m        2H  +  y 


n  +  m 

n 

2H 

m 

m 

y 

H 


H 


assuming  bb'  =  y;  then  y'  + 

2Hy  =  2H'H;  (y  +  H)'  =--  H(2H'  +  H) ; 
i.  e.,  y  +  H  IS  the  third  proportional  to  H 
and  H  +  ill'. 

Compensating  Triangle  for  the  Superim- 
posed Load  Not  Extending  to  Back  of  IVall.—- 
(Fig.  9A.)  Construction:  Draw  h'n  parallel 
to  ai  at  the  distance  H  +  2//'  from  it;  bn 
parallel  to  iv  and  locate  «,  then  area  ibv  = 
area  inv;  draw  im  to  find  s'.  From  s'  draw  s'f 
parallel  to  auxiliary  line;  semicircle  on  ih, 
etc.,  thus  finding  thrust  measure  cd  and  plane 
of  rupture  ic. 

Proof :     Since  bn  parallel  to  iv,  area  inv  = 
area  ibv;   area   inc  _=   area  ibvwc'c.     This  is 
true    for   any   po  ition   of   plane    of    rupture; 
now,  area  inc  I  area  isc  =  infis'  =    (//  + 
2H')/H:  construct  triangle  ieg; 
ei  =  E°  total  earth  thrust  on  back  of  wall; 
eg  =  weight  of  sliding  prism  ibvwcc' ; 
ig  =  resisting  pressure  on  plane  of  rupture; 
£^17'  =  reduction  in  G  for  changing  c  to  k ; 
then  eg/gg'  =  w.l.  area  inc/w.l.  area  icnk  = 
area  tnc/  (areaiVi-|-area tnjt)=area    ««r/area 


to  intersect  back  of  wall  or  its  continuation, 
then  iV  =  es.en. 

Construction :  Semicircle  on  en  or  es  ac- 
cording as  n  or  j  is  farthest  from  e;  ss'  per- 
pendicular to  CH,  ei'  =  es',  then  ei''  =  es.en. 

Proof:  Draw  i'^  parallel  to  natural  slope, 
which  will  intersect  nd  and  sf  parallel  to 
auxiliary  line,  and  sk  continuation  of  sp  in 
points  f,  d,  k; 

(1)  i'(f  =  i'f.i'k:  i'd'  —  i'd.i'k  =  i'f.i'k  — 
,'d.i'k;  i'd  (i'd  —  i'k)  =  i'k  {,'f  —  i'd)  : 

(2)  i'd/i'k  =  fd/dk  =  sp/pk  =  es/ei' : 
(3)es/ei'  =  i'd/i'k: 

(4)  i'n/i's  =  i'd/i'f;  es.i'n/ei'.i's  = 
t'd'/i'k.i'f  es  (i'e  +  en)  lei'  (ei'  +  es)=  t. 

Hence  ei''  =  en.es.  This  relation  holds  for 
any  point  of  a  straight  or  a  curved  surface 
line      In  case  of  a  straight  surface  line,  s  co- 


jrfa<=^ 


Line. 


Fig.  3A. 


ick  (I  +  2H'/H)  =  H,  area  incf(H  +  2H') 
areajfi;  by^  making  ic;=iV,  area  ics/area  i(;ff'= 
area  iVrf/area  ick,  therefore  area  if(i=area  inc 
H/(H    -{■    2H'),    but    area    i»if/area     iVr     = 


'& 


r 


''     __]^\^^-4iMorm. 


al  to  bacK  ol  v^a" 
Honxorital 


Fig.  2A. 


Fig.  4A. 


incides  with  6.  In  case  of  a  curved  or  broken 
surface  line,  transform  ibp  into  an  equivalent 
triangle  isp  and  use  vertex  s  as  before. 


distributed  load  reduced  to  weight  of  earth  of 
height  H'.  Plane  of  rupture  cannot  continue 
beyond  e,  where  it  takes  direction  ed,  so  that 


(H  -f-  2H')/H,  hence  area  icd  =  area  ts'c; 
i.  e.,  point  s'  can  be  used  in  determining  plane 
of    rupture    for   the   superimposed   load.     The 
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Superimposed  Uniform  Load  Extending  to 


,l,r,,ct   trhnplp   for  this  case   must  be  drawn       cdm/zrea  icd  =  area  cdm/area  isc,  but  area  ,,,,,„,,. 
thrust   triangle   tor   tnis   case   musi   ue   ui<i             •„^/a^j,a  isc  =  (H  +  2H')/H;  E°/G°  =  area  the  Buck  of  IVal!.— In  this  case  point  v  coin- 
separately.             ^^       ^^^  ^    ^__^ ,,„,„,.        ..^,,,/nrpn    i„rR/(H   4-   2H'),  but  G°  =  w.l.  cicies  with  6  and  the  compensatirg  Hue  Hmits 

w.  I.  area  cdm    {H   +  the  sliding  prism  isc".  which  is  similar  to  the 


then  join  n  and  h;  through  c  draw  uk  parallel       area  inc.  hence  £° 


Fig.  5A. 


Fig.  6A. 


Fig.  7A. 


Fig.  8A. 


Fig.  9A. 

to  in;  make  dm  =  cd,  then  area  vdm  is  thrust  2H')/!F,   by  drawing   uc   to   intersect   natural 

triangle  for  the  superimposed  load;  E°  is  the  slope   in   k,  thrust  triangle  i(rf»i/area  cdm   = 

thrust.    E°  =  w./.  area  i-rfm.  tt/,-/fA'  =  ni/si  =  (H  +  ■iH')/H,  hence  £°  = 

Proof:     E°/G°=^ie/eg=cd/id^md/id=aTea  tv.l.  area  cdm  (H  +  2H')/H  =^  w.l.  area  udm. 


sliding  prism  ibc,  drawn  without  superimposed 
load,  so  that  plane  of  rupture  ic  and  ic'  for  E 
and  E"  must  coincide.  E°IE  =  c'd'/cd  = 
id'/id    —  (H    +    y)/H,    but     (//    +    y)' 
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=  H(H  +  2H'^,  therefore  for  full  loading 
E°  =  E{H  +  2H')/H. 

Earth  Thrust  on  a  Curved  or  Broken  Back 
of  {Fa//.— (Fig.  IIA.)  The  wall  is  subdivided 
by  horizontal  lines,  and  earth  thrust  deter- 
mined for  each  section  separately.  The  earth 
thrust  E  is  found  as  before,  and  /•',  E°,  etc., 
by  a  theorem  demonstrated  below.  The 
amount  and  direction  of  the  resultant  is  then 
established  from  the  force  polygon. 

Surface  Line  Straight,  Mo  Suf!erimf>oscd 
Load. —  (Fig.  12A.)  For  the  upper  portion  £1 
draw  auxiliary  line  through  i'  and  find  c'd' 
thrust  measure;  c'd'm'  thrust  triangle;  E,  can 
be  found  from  force  polygon  £,,  £-j,  Q  re- 
sisting thrui;t  of  the  plane  of  rupture  ic  and 
G  weight  of  the  sliding  prism  ii'bc.  Let  G'  -\- 
G°  =  G:  E,  is  decomposed  into  d-i  and  g, 
then  force  polygon  is  (Ei  +  E,-,),  Q,  and 
(G  —  g).    To  find  E,,  first  find  £'  =  £,-,  -|- 


/  is  height  of  triangle  c'd'e.    To  find  triangle 
isc,  subtract  from  area  ii'bc,  area  i'd'e.     (Fig. 
13A.) 
Construction :      Transform     triangle     c'd'e' 


determine  plane  of  rupture  ic  and  the  thrust 
triangle  cdm.  From  this  triangle  find  E', 
which  is  the  resultant  of  £-  and  £1-1;  £1  = 
£'  —  £i-i.     Since  the   angle  A   is   less   than 


^<^-r/A 


■<^^.y. 


Sarloci  ur.e 


Fig.  11A. 


Fig.  14A. 


£:,  hence  E-.  =^  E'  —  £i-j.  £'  can  be  found 
from  sliding  prism  ii'bc  reduced  by  g,  which  is 
transformed  into  an  equivalent  triangle  with 
vertex  resting  on  surface  line,  isc.  Draw  c'd' 
parallel  to  Si,  then  w.l.  area  c'd'e'  =  g. 

Proof:    Trianple   E'QiG'    is    similar   to   tri- 


_^J 


into   equiv 
d'c'.   e'd° 
draw  nc' ; 
area  c'd'e' 
area  d°bl 
i'l:    hence 


■Surface, 


alent  triangle  ibk:  e'e°  parallel  to 
parallel  to  bh' .  <?°»  parallel  to  ib ; 
area  e°  c'n  =  area  c'd'e'.  because 
=^  area  e°c'd'  =  area  e°c'n  ;  now 
=  area  c'd'e' ,  d''k  being  parallel  to 
d'k  is  parallel  to  i'l,  and   area  d''kl   = 


Line 


£   Thust  on  lib 


E^      . 


.     ib 
..      ii' 


-angle  i'c'd'  or  equal  to  it  if  Qi  =  I'c' ;  triangle 
d'c'e  is  similar  to  triangle  EiE,-:g,  since  angle 
at  Qi  =  angle  d'c'e;  tlierefore  g/G\  =  ei'/i'd' 
=    (w.l.   area  ed'l/2)/w.l.  area  i'd'l/'^,  where 


Fig.  12A. 

area  d'kl';  also  area  i'bk  =  area  c'd'e'.  After 
area  ii'bh  is  reduced  by  area  c'd'e'  and  trans- 
formed into  an  equivalent  triangle  ish, 
draw  sf  parallel  to  Si,  semicircle  on  iVi,  etc..  to 


180°,  E'  makes  a  greater  angle  with  the  hori- 
zontal than  E. 

Superimposed  Vertical  Concentra.ed  Load. 
—  (Fig.  \i.\).  If  plane  of  rupture  for  c  strjjces 
bi,  proceed  as  in  Case  8.  If  /^  is  so  far  from 
b  that  plane  of  rupture  falls  below  /',  proceed 
as  follows:  Find  g  as  before.  This  weight  is 
constant  for  all  positions  of  plane  of  rupture 
that  strike  ii'  and  could  be  represented  by 
area  i'bk:  g  =  w.l.  area  i'b  k.  Transform  tri- 
angle i  kc  into  an  equivalent  triangle 
i'e'c  with   vertex  on  continuation  of  back  of 


wall,  ke'  parallel  to  i'c,  and  determine  plane 
of  rupture:  ce  parallel  to  Si,  eg  parallel  to 
natural  slope,  semicircle  on  ge,  e'f  perpendic- 
ular to  ge;  gd'=^f'g;  then  cd'  is  plane  of  rup- 
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ture,  P  not  considered.  £'  is  determined 
through  the  corresponding  thrust  triangles. 
Transfer  triangle  ee'p  on  ce'  so  that  e'p  is  on 
continuation  of  ie;  semicircle  on  gp,  ef  per- 


hf ;  c°d°  parallel  to  auxiliary  line  to  intersect 

bc°,  which   is  parallel  to  natural  slope;  make 

c°m°  =  c°d°,  then  c'd'm'  is  thrust  triangle. 

Proof :      Construct   another  triangle  as   bpc 


on  bp^-  so  that  (bd")'  =  be.bp,  but  (W)'  = 
be'.bp  ,  hence  be.bp  =  be'.bp'. 

Point   of    Application     of    Earth     Thrust; 
Straight   Ba<:k   of  Wall  and  Straight  Surface 


Fig.  15A. 


Fig.  16  A. 


Fig.  1. 

pendicular  to  ip,  gd  =  fd,  then  cd  is  plane  of 
rupture  for  P  included. 

A  Theorem. — In  determining  where  the 
plape  of  rupture  due  to  a  concentrated  load  at 
6,  Fig.  7B,  ends  on  back  of  wall,  any  point  c 
on  the  surface  line  is  available  as  long  as  area 
l.w.cbp  =  area  l.w.c'b'p'  =  P. 

Construction :  Construct  any  triangle  as 
hp'c'  =  P ;  c'e'  parallel  to  auxiliary  line,  semi- 
circle on  bp' ;  fe'  perpendicular  to  bp',  bd°  = 


\  1 

/ 
/ 

^^/ 

:=   P 

•   i. 
bp 

e., 

l.w. 
be 

then 

= 

bp 

be 

be 

or 

bp' 

b 

I 


area  bc'p'  =  l.w.  area  hep; 
be  be  bp' 

be'  be'  bp 

be'  =  bp.be.     When  be  is  in- 
be' 

finitely  small,  a  line  through  c  parallel  to  nat- 
ural slope  will  strike  b  and  semicircle  will  be 


Fig.  2. 


Line. —  (Fig.  15A.)  Transform  thrust  trian- 
gle into  an  equivalent  triangle  ibk,  with  ik 
parallel  to  earth  thrust  direction,  or  any  direc- 
tion. Since  all  thrust  triangles  are  similar, 
line  ik'  represents  the  thrust  E  of  point  »'; 
thus  each  line  parallel  to  base  of  triangle  ibk 
is  a  measure  of  the  E  at  the  point  where  it 
meets  the  back  of  wall.  Point  of  application 
of  /  of  partial  thrust  E'  on  bi'  is  where  s'l 
parallel  to  ik  passing  through  center  of  grav- 
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ity  point  /  of  triangle  bi'k'  strikes  back 
of  wall.  Point  of  application  of  E  on 
«'  is  on  a  line  through  c.  g.  of 
trapezoid  i'k'ki.  Hence  it  follows  that  on  a 
straight  back  of  wall  E  is  applied  through  the 
upper  part  of  the  lower  third  of  back  of  wall. 
At  each  point  i',  Fig.  16A,  lay  off  an  ordi- 
nate equal  to  thrust  on  bi',  then  ba  is  a  parab- 


i'kb'c;  Is  is  horizontal;  £'  =  w.l.  area  b'cki'. 
Direction  of  E  passes  through  upper  part  of 
lower  third  of  ui.  Thus  are  determined  posi- 
tion and  amount  of  earth  thrust  E,  E'  and  re- 
sultant E,  so  that  the  resultant  thrust  line  may 
be  drawn. 

Partial      Uniform      Load. — Transform      to 
equivalent  earth  load  of  height  y,  thus  deter- 


plane  of  rupture  through  i'  and  earth  thrust 
E,  then  establish  point  of  application  of  £1 
and  £'  as  before. 

Broken  Back  of  Wall  and  Straight  Surface 
Z-iHC— (Fig.  18A.)  For  the  upper  portion  of 
wall  bi,  find  earth  thrust  £1  and  its  point  of 
application  as  before;  thus  £1  ==  w.l.  area 
b'i^'k,. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 


ola,  because  thrust  triangles  are  to  each  other 
as  squares  of  their  sides  equal  squares  of  cor- 
responding wall  heights. 

To  find  point  of  application  2  of  earth 
thrust  £'  on  i'c;  i'i°  and  cc'  correspond  to 
thrusts  on  bi'  and  be.  Let  the  ordinate  adjoin- 
ing to  cc'  differ  from  it  by  D.  Static  moment 
of  D  around  ;,  =  D.B'  cos  B,  as  there  is  no 
lever  arm  for  the  component  in  direction  of 
back  of  wall.  Static  moment  of  the  partial 
thrust  on  i'c  =  2  D.B  cos  B'.  Summation  of 
partial  areas  B.D  is  graphically  represented  by 
ti°c'r;  this  moment  M  ^  moment  of  E ;  M  ^ 
E.x.  cos  5=cos  B  area  {ti'c'r)  ;  graphically  £ 
=  cc'  —  i'i°,  hence  x  =  area  ti°c'r/{cc'  — 
i'i")  ;  i.  e.,  in  order  to  obtain  height  .r.  point  of 
application  of  £,  transform  area  ?i°c'r  into  an 
equivalent  rectangle  of  height  x  and  width  tr. 
This  could  be  accomplishedthrough  transforma- 
tion of  area  bounded  by  the  curve  i°c'  and  tr  = 
cc'  —  i'i°.  Since  area  bi'i°  =  %  area  of  rec- 
tangle on  i'i°  and  i'h,  the  above  .proposition  is 
proved  again. 

Back  of  IVall  Straight.  Straight  Surface 
Line,  and  Uniformly  Distributed  Load. —  (Fig. 
17A.)  Transform  the  full  load  into  equiva- 
lent earth  of  height  y.  Construct  a  triangle  at 
any  place  oi'k  equivalent  to  area  of  thrust  tri- 
angle with  superimposed  load :  iv.l.  area  oi'k 
=  E.  Its  vertex  must  be  on  a  horizontal 
through  i(.  which  is  intersection  of  back  of 
wall  prolonged  and  compensating  line.  On 
06'  at  y/3  from  b.  acts  earth  thrust  E  =  zv.l 
area  ob'c;  b'c  is  horizontal  through  b;  earth 
thrust  £  on  bi  strikes  /.  which  point  passes 
through    center   of    gravity   line   of   trapezoid 


Fig.  7. 


mining  plane  of  rupture  vi'  for  the  beginning 
of  the  load,  also  the  corresponding  thrust  £1; 
then  transform  area  ii'vh  into  equivalent  tri- 
angle ish :  its  vertex  .s  on  the  horizontal  line 
through  H  will  serve  to  determine  the  second 


Let  £'  earth  thrust  which  forms  a  force 
polygon  with  Q  resistance  of  sliding  plane 
and  G-g  weight  of  sliding  prism.  Transform 
area  ii,bc  into  equivalent  area  isc.  which  is  by 
g    less    than     ir  a    iijbc,    hr    parallel    to    ib; 
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then  area  iiibc  =  area  ire.  Find  point 
s  by  making  w.l.  area  irc-g  =  w.l.  area  isc:  on 
horizontal  through  s,  place  vertex  of  triangle 
oi'k,  equivalent  to  zv.l.  area  oi'k  =  E' ; 
part  of  triangle  on  nii  represents  the  amount 


av 


Cases. 
I.  Back  of  wall  straight. 
A.  No  superimposed  load. 
1.  Surface  line  straight. 

a.  not  parallel  to  natural  slope,  Case  1. 


of  component  £i  in  direction  E' ;  let  us  call  it 
Ei-2  hence  w.t.  area  oi\n^=E,-!  but  Ef=E' — 
£i-2  i.  e.,  w.l.  area  i\nki'=^E2.  Point  of  applica- 


b.  parallel  to  natural  slope,  Case  2. 
2.  Surface   line   broken. 

a.  limiting  plane  of  rupture  does  not 


intersection  of  two  segments  of  sur- 
face line,  Case  4. 
3.  Surface  line  any  curve,  Case  5. 
B.  With   superimposed  load. 

1.  Uniform  load. 

a.  Load   extended   to  back     of     wall. 
Case  6. 

b.  Load  not  extended  to  back  of  wall. 
Case  7. 

2.  Concentrated  load. 

a.  Load  at  any  point.  Case  8. 

b.  Load  at  back  of  wall.  Case  9. 
IL  Back  of  wall  broken.    See  general. 

Case  1  (Fig.  I) — Amount  of  earth  thrust  E 
on  back  of  wall.  Lay  off  ucP=nh.uf :  Semi- 
circle on  «/!,  auxiliary  line  Sf  through  b  to  in- 
tersect nil;  ff  perpendicular  to  uli.  ud  equal 
to  tif ;  cd  parallel  to  Sf ;  md  equal  to  cd:  £= 
area  cdm.w,  where  w  is  weight  of  1  cu.  ft.  of 
earth. 

Ponit   of   application  of   thrust,  up^=ub/3. 

Direction  of  thrust  on  back  of  wall,  ch' 
perpendicular  to  vid,  draw  pr  making  angle  B 
with   the  horizontal. 

Resultant  of  thrust  of  earth  and  weight  of 
wall,  and  point  where  it  strikes  base.  Deter- 
mine 0,  center  of  gravity  of  section  aubv. 
vrv^au;  tig^vb;  draw  wg ;  bisect  bv  at  b' 
and  au  at  a';  join  b'a' ;  o  is  intersection  of 
wg  and  b'a'.  Then  draw  a  vertical  through 
o  to  intersect  pr;  ro'=thrust  of  earth;  re^ 
weight  of  wall  I  ft.  long;  join  o'  and  e:  then 
k  is  the  point  required.o'i'  the  resultant,  o'e' 
vertical  component,  ee'  horizontal  component 
of  R. 

Case  2  (Fig.  2). — Amount  of  earth  thrust 
on  back  of  wall :  From  any  point  c  on  be 
draw  cd  parallel  to  sb ;  md=ed:  then  dcm  is 
thrust  triangle.    Now  proceed  as  in  Case  I. 

Case  3  (Fig.  3). — Amount  of  earth  thrust 
on  back  of  wall.  Establish  by  trial  which  side 


Fig.  9. 


•tion  2  of  C:  is  on  the  horizontal  that  passes 
through  center  of  gravity  of  trapezoid  i\nki' 
Application  of  General   Principles  to  Various 


meet   intersection   of   two   segments 
of  surface  line.  Case  .3. 
b.  limiting  plane  of  rupture  does  meet 


of  surface  is  intersected  by  the  limiting  plane 
of  rupture,  bearing  in  mind  that  area  ibuvet 
=  area  cidc. 


Fig.   12. 
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(1.)  Suppose  plane  of  rupture  inter- 
sects vli;  construct  triangle  is'v  equiva- 
lent to  polygon  ibuv;  ue  parallel  to 
bv;  eS'  parallel  to  iv  to  intersect 
vc  prolonged.  Now  construct  id'^^if.ih;  S'f 
parallel  to  Si,  semicircle  on  ih,  ff  perpendicu- 
lar to  ih,  id=if':  dc  parallel  to  Si  to  meet 
segment  of  surface  line;  iiid^=dc.  Then  dcm 
is  thrust  triangle :  now  proceed  as  in  Case  1. 
(2.)  Fig.  ■}.  Suppose  plane  of  rupture  in- 
tersects uv.  Semicircle  on  ih,  after  prolong- 
ing uv  to  intersect  ih;  S'f  parallel  to  Si;  and 
proceed  as  in   Case  1, 

Case  -'/. — Assume  either  segment  as  inter- 
sected by  plane  of  rupture  and  proceed  as  in 
Case  3. 

Case  5  (Fi(j.  5). — Amount  of  earth  thrust 
on  back  of  wall.  Draw  auxiliary  line  Si.  As- 
sume various  positions  of  plane  of  rupture  as 
ie,  if,  ig :  through  e,  f,  g,  draw  lines  parallel 
to  Si:  calculate  the  corresponding  areas  ibe, 
iek;  ibf,  ifl:  ibg,  igii ;  transfer  them  as  ordi- 
nates  to  the  points  e,  f,  g,  and  draw  curves 
HH,  and  BB  representing  areas  of  the  right 
and  left  wedges,  A  point  on  the  line  bh 
directly  under  c'.  intersection  of  the  curves, 
locates  the  limiting  plane  of  rupture.  Through 
<r  draw  cd  parallel  to  Si  to  intersect  ill ;  lay  off 
dm^=dc :  dcm  is  thrust  triangle.  Now  proceed 
as  in  Case  1. 

Case  G  (Fig.  S). — ^Amount  of  thrust  and 
point  of  application.  Let  bzvtv'  be  surface 
line  of  a  uniformly  distributed  load  reduced 
to  weight  of  earth  of  height  //'.  Draw  a 
horizontal  line  h'n  at  a  distance  H+2H'  fmm 
ai  to  intersect  ib  prolonged.  Construct  iS'^= 
in.ib';  semicircle  on  in.  bh'  perpendicular  to  in 
iS'=ib'.  Draw  S'h  parallel  to  unv',  and  con- 
struct id'=ili.if.  where  5"/  is  parallel  to  Si; 
make  dc  parallel  to  S'f:  tnd^cd ;  Then  cdtn 
is  the  thrust  triangle  for  computing  thrust 
on  iS'  due  to  earth  and  superimposed  load 
combined.  Its  point  of  application  is  at  k 
where  ili^S'/S.  Construct  any  right  triangle 
rftg  with  vertex  on  horizontal  line  through 
S'  with  area  =  thrust.  Draw  bp'  oarallel  to 
S'r:  then  area  /''(7'!7/'.it'./=thrust  on  back  of 
wall  ;7).  Its  point  of  application  is  at  0'  where 
o  is  center  of  gravity  of  p'g'qp  and  00'  is 
drawn  parallel  to  bg' .  Thrust  on  &5"=area 
p'g'r.w.l.  Its  point  of  application  is  at  k' 
where   bk'=^bS'/3. 

For  direction  of  thrust  and  resultant  see 
Case  1. 

Case  7  (Fig.  ~).— Amount  of  thrust.  Let 
vzfw'  be  the  surface  line  of  a  uniformly  dis- 
tributed load  reduced  to  weight  of  ^earth  of 
height  H'.  Prolong  ih  to  intersect  h'n  drawn 
parallel  to  ai  at  a  distance  H+2H'  from  it. 
Construct  iti''=in.ib:  semicircle  on. in:  bh' 
perpendicular  to  in:  iu'^=ib'.  Draw  vb  parallel 
to  ww'.  Now  reduce  area  ihvuh  to  an  equiva- 
lent triangle  j5"/!,-  vt  parallel  to  lib;  tS'  paral- 
lel to  7'i(;  hence  iS'h  is  equivalent  to  ihvuhi. 
Construct  id'  =  ih.if:  S'f  parallel  to  Si:  etc. 
See  Case  1,  estalilishing  thrust  trianele  cdm 
which  determines  total  amount  of  thrust  E°, 
its  direction  and  limiting  plane  of  rupture. 

To  determine  thrust  on  portions  of  wall, 
see  Fig.  8. 

Draw  iv  plane  of  rupture  through  pomt  v. 
From  V  draw  vg  parallel  to  ih'.  '  n'  parallel  to 
Si  and  mnke  ni"=gg'  c/b :  semicircle  on  gg  : 
ba'  perpendicular  to  gg' :  gi'^=gg'-  Construct 
■  thru?t  triangle  vd'ni'.  see  Case  L  which  deter- 
mines thrust  E'  on  i'b.  Superimposed  load 
does  not  cfTect  this  thrust.  Its  point  of  ap- 
plication is  at  v'  where  i'v'^ib/S.  Thrust  on 
ii'==E^=E°—E'.    For  point  of  application  see 

Case  8  (Fiqs.  !>  and  /')).— Amount  of  thrust. 
With  P  neglected,  construct  thrust  triangle 
cdm  Case  1.  Then  with  P  considered  con- 
struct triangle  ihl  with  vertex  /  on  prolonga- 
tion of  curfnre  line  and  with  area  7t«=P.  Con- 
struct id°-=ih.if'  and  thrust  triangle  c'd'm'= 
E'.  Then  in  Fie.  HI,  find  n'ane  of  rupture 
through  p.  P  neglected,  see  Fig.  8.  and  corre- 
sponding thrust  triangle  pd'm' ;  Hence  thrust 
on  qb  =  area  pd'm'.  w  ^  E. 

Find  plane  of  runture  through  p,  P  consid- 
ered. Construct  triangle  phn  with  vertex  ot 
prolongation  of  back  of  wall.  Draw  eg  ■— 
en.es,  see  Fig.  8,  and  corresponding  thrust  tri- 


angle pdm^E't.  Thrust  on  bg,  not  affected 
by  P,=E'. 

Thrust  on  gg,  affected  by  P,=E,=E'c — £. 

Thrust  on  g'i,  not  afTected  by  P=E^=Eo— 
(E,+E,). 

Point  of  application.  Construct  trii-ngle 
rz'U  equivalent  to  triangle  cdm  and  area  iww'l 
=  area  pdm  —  area  pm'd'.  O  is  center  of 
gravity  of  rkl,  o  same  of  trapezoid  kww'k' 
and  0  for  trapezoid  k'I'uv. 

Surface  line  broken.  Transform  portion  above 
straight  line  bp  into  equivalent  triangle  bpn' 
with  »'  on  continuation  of  back  of  wall,  and 
use  point  «'  instead  of  b.    Fig  11. 

Case  9  (Fig.  i3).— Amount  of  thruot.  Con- 
struct any  trianele  bgp  with  vertex  on  con- 
tinuation of  back  of  wall,  and  area  bgp.w.l=^ 
P.  Then  draw  bd'=bp.be  and  thrust  triangle 
dcm;  semicircle  on  bp :  ge  parallel  to  Si; 
cf  perpendicular  to  bp;  bd=bf ;  be  parallel  to 
ih;  dc  parallel  to  Si;  cm^^cd.  Point  of  appli- 
cation at  0,  where  io^ib/3. 

TABLE  FOR  ALLOWABLIO  PRKSSURR 
ADAPTTJ-D  BY  THE  PUBLIC  SERVICE 
CONVENTION.  FIRST  DISTRICT,  STATE 
OF   NFAV   YORK. 

The    following    allowahle    pressures    are      for 
static    lo.ids    only.     All    live    loads    shall    first    be 
increased  to  equivalent  static  loads  by  formula. 
Allowable  Static  Pressures  on  Masonry. 

Per  sq.  ft. 

Granite    (cut    stone) SOK. 

Limestone   (cut  stone) 60  K. 

Sandstone     (cut    stone) 40  K. 

Rubble    30  K. 

Concrete    (1-3-6)     .SOK. 

Concrete    (1-2-4)    60  K. 

Brickwork.    Portland    cement 40  K. 

For  a  wall  heistht  (h)  exceeding  eight  times  its 
thickness    (t)    the    above    pressures    (P)    should 
be  reduced  bv  the  following  formula: 
P(l.l) 

P.  = 

h= 

600  t= 
AllowaWe   Static   Pressures  on   Soils. 

Per  sq.  ft. 

Sound    ledge   rock 150  K. 

Hardpan    or   compact   gravel 20  K. 

Coarse  sand   or  gravel 12  K. 

Clfan   sand  or  diy  clay 8  K. 

Clav.    moist    4  K. 

Silt     2K. 

The  nbove  allowable  static  pressures  are  for 
most  favorable  conditions.  For  questionable 
soils  these  pressures  should  be  reduced  50'7r.  In 
deep  foundations,  friction  and  buoyancy  may  be 
allowed   for  in   computation. 

Piles. — Designed   for   40K   Each    (Static). 

The  actual  sustaining  value  in  equivalent 
static  load  to  be  ascertained  in  the  field  as  fol- 
lows: 

1st.  When  pile  is  driven  to  refusal  and  sup- 
ports by  end  bearing  without  side  fricti^in  al- 
low 1.400  lbs.  per  sq.  inch  net  section  properly 
reduced  for  column  length   when   not  stayed. 

2d.     When    driven    to    resistance    by    hammer 
3  wh. 

blows:  p  = 

d-l-1 

3d.  When  driven  by  water  jet  or  by  hammer 
in  soft  material,  p  =  (Sa  +  R)l. 

p.  =  Safe  static  load  per  pile,  in  pounds. 

w.  =  Weisht  of  hammer,    in   pounds. 

h.  =  Height  of  fpll  of  last  blow,  in  feet. 

d.  =  Penetration   under  last   blow  in   inches. 

s.  =  Skin  surface  of  pile  under  soil  in  square 
feet. 

1  =  Length   of  pile  in   ground. 

"Sal."  represents  the  resistance  due  to  skin 
friction.  ,        ,        , 

"Rl."  represents  the  value  of  end  bearing  for 
12-in.  diameter  at  point  of  pile. 

For    Inam    and    silt A.  =    1.7         g- =    JJ 

For  moist   clay -^^iH        §=203 

For   sand    or   clay A.  =  19.2         g- -  203 

For  coarse  sand  and  gravel.A.  =  29.0         R.  =:  dOO 

1    not   over   23"  0". 

Some     Provisions     in     Two      Recent 
Franchises    for    Operating    Muni- 
cipal Service  Utilities.* 

The  states  of  the  Union  are  gradually  adopt- 
ing the  principle  of  expert  supervision  of 
the  formation  and  operation  of  public  service 
corporations  by  state  boards,  for  the  almost 
uniformly  satisfactory  service  rendered  by 
those  which  have  been  established  has  demon-  . 
strated  the  practicability  of  the  plan,  and  nota- 
ble success  in  some  states  has  shown  that  it 
is  possible  in  practice  to  approach  complete 
satisfaction  to  those  satisfied  with  legitimately 
liberal  returns. 

The  influence  of  the  work  of  the  state  public 
commissions  in   the  few  states  in  which  they 

*A  paper  by  Charles  Cirroll  Brown,  consult- 
ing engineer.  Indianapolis.  Ind..  before  the 
American  Society  of  M""'cipal  Improvements, 
Erie,  Pa..  Oct.  11  to  14,  1910. 


have  been  established  had  been  felt  through- 
out the  country,  and  in  states  not  so  favored 
this  has  been  shown  by  the  improved  form 
of  certain  provisions  in  ordinances  granting 
franchises  to  local  service  corporations. 

The  character  of  some  of  these  provisions 
will  be  illustrated  in  this  paper  by  quotations 
from  two  franchises  recently  granted,  one  of 
them  after  consultation  with  the  writer  and 
the  other  with  the  aid  of  William  H.  Rryan. 
While  these  provisions  are  not  extensive  they 
are  advances  and  are  signs  of  the  course  the 
advance  is  taking.  The  first  is  an  ordinance 
which  has  been  accepted  by  the  Taylorville 
Railway,  Light,  Heat  and  Power  Company 
and  under  which  it  is  at  present  operating. 
A  similar  ordinance,  varying  only  in  details 
to  conform  with  differences  in  condition  is 
now  under  discussion  between  the  city  of 
Taylorville,  111.,  and  the  Taylorville  Gas  & 
Electric  Company,  the  principal  point  of  dif- 
ference being  the  rate  proposed  for  the  supply 
of  gas. 

The  ordinance  now  in  force  grants  the  Tay- 
lorville Light,  Heat  and  Power  Company,  the 
right  to  construct  overhead  and  conduit  lines 
for  the  distribution  of  electricity  in  certain 
streets  for  which  petitions  of  the  residents 
have  been  received,  and  also  the  right  to  lay 
pipes  in  all  streets  for  the  distribution  of 
steam    for   heating   purposes. 

The  character  and  mode  of  maintenance  of 
poles,  wires,  pipes,  conduits,  cables,  etc.,  are 
prescribed,  also  the  quality  and  sufficiency  of 
all  machinery,  materials  and  workmanship,  res- 
toration and  repair  of  streets,  conformity  to 
future  improvements,  etc.  Rates  are  pre- 
scribed, and  it  is  provided  that  the  rates  shall 
be  the  same  for  the  same  amount  of  service  to 
all  consumers,  and  that  the  lighting  service 
shall  be  metered  if  the  consumer  so  requests. 
Special  contracts  for  heating  schools  and  audi- 
toriums of  all  sorts  are  provided  for.  Form 
and  method  "of  presentation  of  bills  is  pre- 
scribed, also  testing  of  light  meters  and  fee 
therefor.  The  late  special  session  of  the  Illi- 
nois State  Legislature  established  an  optional 
commission  form  of  city  government,  which, 
%vhen  adopted  by  a  city,  prohibits  discrimina- 
tions in  rates  for  any  purpose  or  to  any  con- 
suiner  unless  expressly  authorized  bv  enumera- 
tion in  a  city  ordinance.  The  follow'ing  section 
is  of  particular  interest. 

Section  12.  Either  party  shall  have  the  right 
to  have  either  or  all  of  the  above  and  foregoing 
rates  revised  and  determined  after  sixty  days' 
notice  to  the. other,  but  not  oftener  than  once  In 
five  years,  during  the  existence  of  this  grant; 
but  it  is  expressly  agreed  that  no  changes  Iri 
the  maximum  rates  hereinbefore  established  or 
to  be  hereafter  established  shall  be  made  by 
said  company,  without  the  consent  of  the  City 
Council  of  the  cit*-  of  Taylorville.  expressed  by 
ordinance  duly  passed  and  approved,  and  no 
changes  shall  be  made  as  herein  provided  until 
after  a  period  of  five  years. 

If  either  party  shall  give  notice  as  herein 
provided  for  a  change  in  the  maximum  rates 
and  the  said  city  of  Taylorville  and  the  said 
company  fail  to  agree  upon  what  shall  be  taken 
and  held  to  be  a  proper  maximum  charge  for 
electric  current  for  light,  heat  and  power,  or 
steam  heat,  or  either  of  them,  the  same  shall 
be  submitted  to  a  board  of  engineers  consisting 
of  three  disinterested  electrical  engineers,  to  be 
selected  by  the  city  and  by  the  engineers,  to  be 
such  manner  as  may  be  mutually  agreed  upon, 
but  no  one  of  whom  shall  be  considered  nor  be 
a  representative  of  the  interests  of  either  the 
city  or  the  company,  which  said  board  of  arbi- 
tration shall  Investigate  the  question  of  the 
reasonableness  of  the  charges  contained  In  said 
notice,  and  make  a  report  thereof  to  the  City 
Council  and  said  company,  which  said  report 
shall  be  binding  upon  the  parties  thereto  as  to 
the  reasonableness  of  the  charges  submitted  to 
such  board   for  Investigation  and  report. 

And  should  such  bo.ard  find  that  a  change 
should  be  made  in  such  maximum  charge  or 
either  or  any  of  them,  the  City  Council  shall,  by 
proper  ordinance,  fix  the  maximum  charge  for 
electric  current  for  light,  heat,  or  power  or 
steam  heat,  or  any  or  either  of  them,  as  found 
by  said  board  of  arbitration,  which  said  maxi- 
mum    charge    for    such    electric    current    and 
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steam  heat  shall  be  and  remain  the  maximum 
charge  for  such  electric  current  and 
steam,  tor  the  period  of  five  years  next  suc- 
ceeding, and  until  changed  as  herein  provided, 
and  the  costs  and  expenses  of  such  arbitration 
shall  be  borne  in  equal  parts  by  the  said  com- 
pany and  the  said  city  of  Taylorville.  And  both 
the  city  and  said  company  shall  render  such  aid 
and  assistance  to  said  board  of  arbitration  as 
they  require  to  enable  them  to  reach  a  decision 
with  regard  to  the  rate  or  rates  under  consid- 
eration. 

Provided,  however,  that  such  board  of  arbi- 
tration shall  not  take  into  consideration  the 
value  of  any  franchise  granted  by  the  city  of 
Taylorville  to  said  company,  or  to  any  person, 
persons,  company  or  corporation,  and  owned  or 
controlled  by  said  Taylorville  Railway,  Light, 
Heat  and  Power  Company,  its  successors  or 
assigns,  in  considering  the  reasonableness  of 
the  rates  charged  by  said  company. 

It  is  provided  that  tne  company  shall  furnish 
free  current  for  lighting  the  public  library, 
city  hall,  fire  department  building  and  water 
works  pumping  station,  and  street  lines  there- 
for, the  city  to  furnish  the  fixtures  within 
the  buildings,  also  space  on  poles  and  in  con- 
duits for  city  fire  and  police  alarms  and  tele- 
phones, which  use  is  non-transferable.  A 
street  lighting  contract  is  also  included,  fixing 
rates  and  measure  of  quality  of  such  service. 
The  franchise  is  not  exclusive.  It  includes 
the  usual  clauses  indemnifying  the  city  for  all 
sorts  of  damages  from  construction,  operation 
and  maintenance,  and  forms  of  bond  therefor 
and  for  failures  in  service,  or  other  violations 
of  the  terms  of  the  franchise. 

It  is  also  provided  that  there  shall  be  no 
assignment  or  transfer  of  the  franchise  to 
any  one  else  engaged  in  the  same  business  in 
the  city.  The  term  of  the  franchise,  in  ac- 
cordance with  Illinois  laws,  is  twenty  years, 
at  which  time  the  company  is  required  to  re- 
move its  poles,  wires,  etc.,  from  the  streets, 
unless  a  new  franchise  is  granted  by  the  City 
Council. 

The  other  franchise  referred  to  is  one  for 
the  water  works  of  Mexico,  Mo.  This  fran- 
chise is  also  for  a  term  of  20  years.  It  pro- 
vides for  a  system  of  water  mains  as  shown 
on  an  official"  map,  for  furnishing  water  for 
the  citizens  through  the  mains,  for  water  for 
fire  protection  through  78  fire  hydrants  to  be 
paid  for  at  the  total  rate  of  $.3,120  a  year,  for 
future  additional  hydrants  at  $.50  a  year  each, 
for  additional  intermediate  hydrants  at  the  cost 
of  furnishing  and  moving  them,  for  reservoirs 
and  wells  and  purification  of  water,  for  a  water 
tower,  buildings  and  machinery,  extensions  of 
mains,  fire  streams,  rates,  telephones  and  fire 
alarm.  The  city  is  given  water  free  for  its 
public  offices,  a  hose  house,  seven  public  drink- 
ing fountains  for  man  and  beast  and  one  in 
a  park  and  for  flushing  sewers,  each  flush 
tank  to  discharge  not  oftener  than  four  times 
in  twenty-four  hours.  The  ordinance  contains 
the  following  provisions  of  special  interest. 

Section  15. — Failure  of  Supply. — If  at  any  time 
the  supply  of  water  as  hereinbefore  stipulated 
Is  shut  off  from  any  cause  whatever  (except 
through  the  fault  of  the  city)  the  rental  of  the 
fire  hydrants  shall  cease  during  such  suspen- 
sion. If  at  any  time  the  grantee  shall  fail  (ex- 
cept through  unavoidable  accident  or  providen- 
tial hindrance)  to  furnish  an  adequate  supply 
and  quality  of  water  as  provided  in  the  ordi- 
nance, the  city  may  impose  such  reasonable 
penalties  as  it  may  deem  the  situation  justifies, 
such  penalties,  however,  to  be  subject,  on  the 
grantee's  demand,  to  review  in  the  courts  before 
enforcement. 

Section  17.— Purchase  by  City.— The  city  shall 
have  the  right  to  acquire  by  purchase  all  the 
property  of  the  grantee  actually  used  and  use- 
ful for  the  convenience  of  the  public,  at  any 
time  after  the  expiration  of  fifteen  (15)  years 
from  the  passage  and  approval  of  this  ordinance 
by  public  vote,  upon  giving  one  year's  notice  to 
the  grantee,  and  upon  paying  therefor  in  cash 
the  then  cost  of  duplication,  less  depreciation, 
of  said  property,  with  ten  per  cent  (10  per  cent) 
additional  thereto  as  compensation  for  earning 
power,  franchise  value,  going  value,  contingen- 
cies, and  all  other  intangible  values  of  every 
nature  whatsoever.     If  the  grantee  and  the  city 


should  not  be  able  to  agree  upon  the  cost  of 
said  duplication,  less  depreciation,  they  shall 
select  a  disinterested  and  competent  appraiser, 
to  make  such  valuation.  If  the  said  parties  can 
not  agree  upon  such  the  city  shall  select  one  ap- 
praiser, and  the  grantee  shall  select  another  ap- 
praiser and  the  two  appraisers  so  selected  shall 
make  the  valuation.  If  they  cannot  agree  upon 
such  valuation,  then  they  are  to  select  a  third 
appraiser,  and  the  grantee  shall  select  another 
appraiser,  and  the  two  appraisers  so  selected 
shall  make  the  valuation.  If  they  cannot  agree 
upon  such  valuation,  then  they  are  to  select  a 
third  appraiser,  and  if  they  cannot  agree  upon  a 
third  appraiser  such  third  appraiser  shall  be 
selected  by  the  judge  of  the  circuit  court  of 
Audrain  county,  Missouri.  Thereupon  the  ap- 
praiser, or  appraisers,  so  selected  shall  ascer- 
tain by  majority  vote  the  then  cost  of  duplicat- 
ing said  property,  less  depreciation.  Such  ap- 
praisal shall  be  binding  upon  both  parties,  and 
the  city  shall  thereupon  have  the  right  to  pur- 
chase the  said  property  at  such  appraised  value,  ■ 
plus  10  per  cent,   as  above  stipulated. 

It  is,  of  course,  impossible  for  a  City  Coun- 
cil in  an  ordinance  of  this  nature  to  produce 
the  same  effect  which  it  is  possible  for  a  state 
public  service  commission  to  produce  in  the 
Taylorville  ordinance  makes  a  strong  effort  in 
regulation  of  service  and  of  rates,  but  the 
this  direction,  and  if  it  will  call  to  its  aid  ex- 
perts who  can  determine  the  reasons  for  fail- 
ures of  the  company  to  fulfill  its  obligations 
and  the  best  methods  of  making  the  necessary 
improvements,  it  can  go  far  toward  keeping 
an  unwilling  company  within  bounds.  There  is 
no  ambiguity  regard'ing  the  character,  quality 
and  amount  of  service  required,  so  that  a  com- 
pany intending  to  give  good  service  knows  ex- 
actly what  is  required  of  it.  The  only  penalty 
provided  for  failure  to  comply  with  the  terms 
of  the  ordinance,  other  than  assessment  of 
damages  arising  from  construction  or  opera- 
tion, is  revocation  of  the  franchise,  a  step  so 
serious  that  it  will  scarcely  be  taken  unless  the 
company  is  extremely  derelict  in  the  perform- 
ance of  its  duties. 

The  provision  for  revision  of  rates,  quoted 
in  full  above,  is  a  step  in  the  right  direction, 
but  has  one  or  two  rather  serious  defects. 
One  of  these  may  prevent  the  revision.  If 
the  parties  fail  to  agree  upon  a  method  of 
appointing  the  board  of  engineers  there  is  no 
method  of  forcing  the  submission  of  the  ques- 
tion to  such  a  board  or  of  securing  its  ap- 
pointment. The  party  objecting  to  a  change 
of  rates  can  thus  defeat  the  revision  by  sim- 
ply refusing  to  agree  to  any  proposition  for 
the  appointment  of  the  board.  It  is  question- 
able whether  the  restriction  of  the  member- 
ship in  the  board  to  electrical  engineers  is 
wise  unless  the  term  is  construed  in  a  rather 
large  sense  and  may  be  considered  to  include 
competent  engineers  or  others  with  sufficient 
knowledge  of  the  electrical  problems  involved 
to  make  them  available  for  the  service.  Most 
of  the  questions  involved  are  not,  strictly 
speaking,  within  the  province  of  the  electrical 
engineer,  as  such,  although  their  application 
to  the  work  in  hand  may  require  some  knowl- 
edge of  the  technique  of  electric  lighting  prac- 
tice. The  provisions  governing  the  appoint- 
ment of  the  appraisement  board  for  the  sale 
of  the  water  works  plant  at  Mexico,  quoted 
in  full  above,  are  more  completely  applicable, 
so  far,  at  least,  as  the  method  of  appointment 
is  concerned.  It  remains  to  be  seen,  whether 
the  provision  requiring  both  city  and  company 
to  furnish  such  aid  to  the  board  of  engi- 
neers as  they  may  require  will  give  them  the 
authority  to  call  for  books  and  records  enough 
to  get  the  complete  knowledge  of  the  plant  and 
its  operation  which  is  necessary  if  the  most 
equitable  rates  are  to  be  determined. 

It  is  interesting  to  compare  the  provisions 
in  the  two  ordinances  regarding  intangible 
values.  The  Taylorville  ordinance  provides 
that  no  allowance  shall  be  made  for  the  value 
of  the  franchise  in  determining  the  reason- 
ableness of  the  rates  charged  by  the  company. 
The  Mexico  ordinance  combines  earning  pow- 
er, franchise  value,  value  and  contingencies  in 
one  item,  which  it  arbitrarily  fixes  at  ten  per 
cent  of  the  cost  of  duplication  of  the  plant. 


less  depreciation.  In  these  items  are  usually 
found  the  excuses  for  excessive  capitalization, 
the  preliminary  estimates  of  value  of  fran- 
chise, growth  of  business  and  the  like,  giving 
color,  from  the  promoter's  standpoint,  to  the 
issue  of  capital  stock  to  represent  them.  Fran- 
chise value  without  doubt  belongs  to  the  com- 
munity whose  growth  gives  the  value  and  the 
increase  in  value  which  is  so  large  a  part  of 
the  promoter's  stock  in  trade.  Going  value, 
earning  power,  depend  upon  the  competence 
of  the  management  and  upon  its  ability  to  take 
advantage  of  all  the  opportunites  to  develop 
business.  They  may  very  properly  be  con- 
sidered as  belonging  to  the  company  and,  if 
their  values  can  be  determined,  they  should  be 
credited  to  the  company.  The  process  of  de- 
termination of  these  values  is  one  requiring 
the  most  expert  investigators,  which  very  few 
cities  and  practically  no  small  cities,  can  af- 
ford to  employ,  even  if  the  officials  know 
where  to  find  them  "with  no  strings  to  them." 
The  Mexico  franchise  solves  the  difficulty  by 
fixing  definitely  the  percentage  to  be  allowed 
for  them  all.  The  Taylorville  franchise  re- 
duces one  very  properly  to  zero  and  leaves 
the  determination  of  the  others  to  the  board 
of  engineers.  This  is  one  reason  for  doubt- 
ing the  propriety  of  excluding  from  that 
board  experts  on  the  financial  side  of  the  ques- 
tion because  they  cannot  be  classed  strictly 
as  "electrical  engineers." 

The  Taylorville  franchise  provides  no  defi- 
nite method  of  determining  the  extent  of  vio- 
lations of  the  contract  included  therein.  The 
Mexico  franchise  provides,  as  quoted  above, 
for  reference  of  the  matter  to  the  courts  in 
case  the  imposition  of  penalties  by  the  city 
for  violations  is  considered  by  the  company 
to  be   unjust. 

These  franchises  have  the  advantage  over 
the  one  presented  for  discussion  last  year 
in  that  they  are  both  in  operation.  They 
contain  some  of  the  same  provisions.  That 
form  of  franchise  was  accepted  by  the  most 
interested  party,  the  company,  but  was  not 
adopted  by  the  City  Council,  mainly  for  rea- 
sons not  connected  with  the  technical  feature 
of  the  franchise.  It  carries  there  modern 
phases  of  franchise  building  still  farther  than 
the  examples  here  quoted.  Reference  may 
be  made  to  the  paper  by  the  author  on  "A 
Modern  Franchise  for  a  Public  Service  Cor- 
poration" in  the  proceedings  of  the  society 
for  1909. 

The  best  such  franchise  is,  however,  merely 
a  substitute,  it  is  to  be  hoped  for  temporary 
use,  for  control  by  a  state  public  service 
commission.  Legislatures  have  found  it  nec- 
essary to  limit  the  period  of  franchises  to 
20,  25,  or  other  longer  periods  of  years  be- 
cause they  were  confessedly  unsatisfactory 
and  there  seemed  to  be  no  other  way  of 
holding  them  in  check.  Such  limitation  for  a 
business  which  is  by  nature  continuing  is 
wasteful,  and  results  in  rates  high  enough  to 
pay  not  only  the  legitimate  cliarges 
for  operation,  maintenance,  interest,  etc.. 
but  also  an  additional  sum  to  equal  the 
risk  that  the  plant  must  be  abandoned  when 
the  franchise  period  has  expired.  The  state 
commission  is  able  to  get  around  this  dif- 
ficulty if  it  has  the  power  to  grant  permits 
for  operation  of  franchises  for  indefinite  per- 
iods, during  good  behavior,  or  until  condi- 
tions so  change  that  changes  in  the  terms  of 
the  franchise  must  be  made.  It  would  be  a 
very  exceptional  city  which  could  undertake 
the  same  procedure.  No  cities  except  the 
largest  have  the  experts  necessary  to  estab- 
lish a  public  service  commission  in  every 
city,  as  was  proposed  in  the  bill  offered  in 
the  Illinois  legislature  last  winter.  Fortunate- 
ly these  provisions  were  cut  out  of  the  "Com- 
mission Form"  law  w-hich  was  passed.  The 
state  can  employ  these  experts  and  keep  them 
sufficiently  employed  in  the  oversight  of  the 
public  service  corporations  in  the  state  to  re- 
tain them  permanently  in  its  service.  The  state 
commission  is  more  nearly  independent  of 
local  conditions  than  any  commission  appoint- 
ed by  the  local  authorities  can  be.  It  owes 
no  allegiance  to  either  party.  The  state  com- 
mission is  therefore,  the  logical  result  of  the 
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agitation  for  more  thorough  supervision  of 
public  service,  whether  operated  by  munici- 
pality or  by  private  company.  Until  a  state 
has  such  a  commission  it  cannot  expect  to 
secure  much  better  results  than  can  be  at- 
tained under  such  a  franchise  as  that  granted 
bv  Tavlorville. 


LETTEFS  TO  TBE  EDITOR. 

Operating     Blast     Hole     Drills     with 
Common  Laborers. 

Sirs:  The  writer  has  visited  many  railroad 
contracts  and  quarries  throughout  the  tJnited 
States  in  the  interest  oT  drilling  equipment  for 
blast  holes  and  has  talked  with  a  great  many 
superintendents  regarding  the  production  of 
stone,  and  it  is  surprising  the  number  of  con- 
cerns that  have  not  been  able  to  solve  the  prob- 
lem of  drilling  and  blasting,  which  is  due  en- 
tirely to  their  lax  method  of  handling  that  end 
of  the  business. 

The  big  majority  of  men  in  charge  of  this 
class  of  work  seem  to  consider  that  the  drilling 
and  shooting  of  material  is  of  minor  importance 
and  place  in  charge  of  the  work  men  who  are 
totally  ignorant  of  the  proper  drilling  and  spac- 
ing of  holes  or  the  proper  handling  of  ex- 
plosives, and  the  also  equally  important  item  of 
operating  the  drills  successfully  in  order  to  get 
the  maximum  number  of  feet  per  day. 

The  steam  shovel  is  manned  by  a  competent 
engineer  and  cranesman.  the  locomotive  by  a 
skilled  engineer:  in  fact,  everything  necessary 
for  the  handling  of  material  is  in  charge  of  ex- 
perienced men.  But  when  it  comes  to  the  pro- 
duction end.  this  is  too  often  dependent  upon 
the  cheapest  labor  obtainable. 

If  there  is  no  material  to  be  handled,  the  en- 
tire outfit  is  at  a  standstill;  if  the  material  is 
not  properly  broken  up,  the  entire  efficiency  of 
the  outfit  is  curtailed. 

The  men  in  charge  of  the  drilling  and  blasting 
hold  the  key  to  the  production  of  the  plant. 
They  vary  the  profits  to  such  a  degree  that,  this 
being  the  most  important  factor  in  connection 
with  the  plant,  it  should  be  under  the  care  of 
competent  men  to  not  only  operate  the  drills 
successfully  but  to  be  able  to  space  the  holes 
and  use  the  right  amount  of  explosive  to  do  the 
work   properly  without  waste  of  material. 

The  saving  of  drilling  by  proper  spacing  and 
springing  of  holes,  the  material  broken  up  prop- 
erly for  economical  handling,  the  delays  of  the 
entire  shovel  crew  incident  to  the  improper 
production  of  the  material  have  no  comparison 
to  the  trifling  saving  as  between  a  cheap  man 
and  a  competent  man  in  charge  of  the  drills. 

Contractors  who  have  tried  out  the  experiment 
of  placing  drill  men  In  charge  of  their  outfits 
find  that  it  is  the  most  economical  by  big  odds: 
ihe  writer  refers  to  drills  of  the  well  driller 
1  vpe. 

When  they  are  being  used  for  deep  holes  and 
light  charges  it  is  no  small  problem  to  handle 
the  drilling  and  blasting  end  of  a  big  contract, 
as  there  are  no  set  rules  that  can  be  strictly 
adhered  to  on  account  of  the  varying  conditions 
of  materials  to  be  handled. 

A  plan  carried  out  successfully  on  one  Job 
does  not  mean  that  it  can  be  done  in  exactly  the 
same  manner  on  the  next  job  even  if  the  mate- 
rial seems  to  be  about  the  same,  so  that  each 
proposition  must  be  worked  out  according  to  Its 
own  peculiarities. 

A  man  who  can  adapt  himself  to  the  varying 
conditions  can  save  the  contractor  more  money 
than  any  other  man  on  the  Job.  and  a  cheap 
drill  foreman  can  break  up  more  machinery, 
cause  more  delays,  and.  through  inexperience, 
waste  more  explosive,  therefore  causing  more 
loss,  than  any  one  else  on  the  Job. 
Very  truly, 

B.  G.  COPE, 
President,   Cyclone  Drill  Co. 

Orrvllle,  O.,  Oct.  15.  1910. 

Comment   on   the   Proposed    Colorado 
License  Law  for  Engineers. 

Sirs;  Referring  to  your  Issue  of  Oct.  12  and 
the  proposed  engineering  license  legislation  in 
Colorado: 

(1)  The  definition  of  civil  engineering  seems 
to  include  among  other  branches  mining,  elec- 
trical and  mechanical,  yet  the  examiners  are  to 


be  chosen  from  the  American  Society  of  Civil 
Engineers,  wholly  ignoring  the  other  societies. 
I  question  the  ability  of  a  civil  engineer  to  pas.s 
upon  the  qualifications  of  say  a  mining  engi- 
neer. One  has  only  to  read  current  literature 
to  see  where  knowledge  of  mining,  of  geology, 
etc..  would  h.ave  played  some  civil  engineer  In 
good  stead.  Generally  speaking  a  civil  engineer 
is  not  so  broadly  trained  or  experienced  as  a 
mining  engineer. 

('2)  .Supposing  a  New  York  engineer  Is  re- 
lained  to  make  a  valuation  of  a  public  utility  In 
(Colorado  for  New  York  bankers.  Can  he  do  the 
work  under  the  proposed  legislation?  An  engi- 
neer's work  takes  him  to  all  parts  of  the  coun- 
try. Is  this  legislation  proposed  in  order  to 
confine  an  engineer's  activities  to  his  own  state? 
If  so,  this  is  certainly  a  question  for  federal  and 
not  state  legislation.  The  act  as  I  read  It 
would  certainly  prevent  exdert  work  outside  of 
an  engineer's  own  state  unless  he  were  licensed 
in  each  state  in  the  Union.  How  can  he  obtain 
this  license   if  ten  years'   residence   Is  required? 

It  seems  to  me  as  if  these  two  points  were  of 
vital  importance  and  worthy  of  broader  treat- 
ment than  that  accorded  under  the  Colorado 
act  as  I  read  It. 

Very  truly  yours. 

FRANCIS  W.   COLLINS. 
Civil  and  Mining  Engineer. 

New  York  city.  Oct.  14,  1910. 


Sirs:  In  your  Issue  of  October  12  you  appear 
to  express  a  desire  for  remarks  by  engineers  on 
the  subject  of  license  laws  for  engineers  and  on 
the  proposed  bill  for  licensing  civil  engineers  in 
Colorado.  As  an  engineer,  not  a  resident  of 
Colorado,  but  interested  in  the  subject,  permit 
me  therefore  to  submit  the  following  for  your 
consideration: 

(1)  The  writer  believes  some  protection  is 
needed  by  the  profession  against  the  use  of  the 
litle  of  "civil  engineer"  by  unqualified  pai^les. 
but  he  does  not  pretend  to  decide  at  this  mo- 
ment that  a  license  law  is  or  is  not  the  best 
solution  of  the  problem. 

(2)  From  the  viewpoint  of  the  writer,  one  de- 
fect of  the  Colorado  bill  is  that  it  apparently 
makes  no  provision  for  allowing  qualified  engi- 
neers to  be  called  into  Colorado  for  consultation 
purposes  from  other  states  where  a  license  law 
may  not  exist,  and  the  writer  believes  that  such 
provision  should  be  clearly  made. 

Very  respectfully. 

W.  W.  CROSBY, 
Chief  Engineer. 
Maryland   State  Roads  Commission. 
Baltimore,  Md.,  Oct.  17,  1910. 


Sirs:  Referring  to  the  draft  of  a  proposed  act 
to  license  civil  engineers  in  the  state  of  Colo- 
rado, and  your  editorial  relative  thereto  appear- 
ing in  your  issue  of  Oct.  12,  1910.  it  appears  to 
me  that  if  the  half  hundred  states  of  the  Union 
should  pass  a  half  hundred  legislative  acts  li- 
censing engineers  there  would  lil-'ely  result  wide 
diversity  and  much  Inconsistency  in  the  re- 
quirements and  in  the  significance  which  would 
attach  to  the  licenses  of  the  various  states.  It 
also  appears  that  legislation  by  states  on  this 
matter  is  likely  to  present  many  sectional  feat- 
ures designed  to  favor  the  engineers  already  es- 
tablished in  the  various  states;  for  example, 
section  S  of  the  proposed  Colorado  license  says: 

The  board  of  engineering  examiners  may  ex- 
amine and  license  candidates,  or  may,  in  their 
discretion,  during  the  first  year  of  the  operation 
of  this  act.  accept  as  proof  of  a  candidate's  ca- 
pacity to  pei^orm  any  of  the  duties  of  a  civil 
engineer  the  record,  training  and  experience  of 
any  candidate  who  has  practiced  civil  engineer- 
ing within  the  state  of  Colorado  for  a  continu- 
ous period  preceding  of  not  less  than  10  years. 

Obviously  this  section,  proposed  by  Colorado 
engineers,  is  intended  to  issue  a  license  to 
Colorado  engineers  without  the  necessity  of 
passing  an  examination  as  to  actual  qualifica- 
tions. It  will  doubtless  be  found  that  Colorado 
engineers  are  not  peculiar  in  this  respect  and 
that  this  section  8  would  be  a  popular  section 
in  any  state  if  the  name  of  the  latter  should  be 
substituted  for  that  of  Colorado.  If  membership 
in  the  American  Society  of  Civil  Engineers  or 
any  of  the  other  engineering  societies  of  the 
country  should  entitle  one  to  receive  a  license, 
it  is  probable  that  there  would  be  no  objection 
from  the  members  of  such  societies  to  any 
legislative    act     embodying    such    provision.      It 


appears  to  the  writer  absurd  and  ridiculous 
that  discrimination  as  to  technical  qualifications 
should  be  made  on  the  lines  of  political  subdi- 
visions; also  that  where  an  examination  is  re- 
quired It  should  be  applied  indiscriminately  to 
all   candidates  asking  for  a  license. 

The  writer  would  favor  the  new  nationalism 
in  the  way  of  a  practical  application  of  It 
through  an  act  of  congress  comprehensively 
covering  the  whole  subject  of  licensing  engi- 
neers, rather  than  the  distinctions  and  diversi- 
ties that  would  be  sure  to  be  present  In  state 
legislation. 

Yours  truly, 

J.   L.   CAMPBELL. 
El  Paso.  Tex.,  Oct.  14.  1910. 


Sirs:  Recently  considerable  of  Interest  seems 
to  be  centering  about  the  subject  of  licensing 
civil  engineers  In  the  .states.  Because  of  the 
close  relationship  this  step  may  hear  to  devel- 
opment within  the  commonwealth  no  hasty 
action  of  an  effective  nature  should  be  under- 
taken. This  thoueht  lends  favor  to  the  plan 
now  rronosed  for  Colorado,  that  Is,  that  the  pro- 
fession generally  Is  Invited  to  criticize  and  offer 
suggestions  for  amendment  to  the  propo.sed  bill 
some  time  in  advance.  The  licensing  of  any 
profession  or  trade  indicates  a  necess.iry  regu- 
latlon  for  the  protection  of  .some  one.  Afany 
times,  however,  the  regulation  sought  becomes 
ineffectual  by  lack  of  clearness  and  deflnlteness 
as  to  that  which  Is  sought  to  be  regulated. 
Civil  ersrineerlng  In  its  various  phases  covers  a 
wide  field,  and  it  Is  somewhat  doubtful,  if  It  Is 
the  Intention  of  the  bill  as  drawn  to  cover  the 
whole  field,  that  such  is  fully  embraced  In  its 
reading.  To  criticize  this  without  the  offer  of 
amendment  seems  without  force,  but  it  Is  done 
for  the  purpose  of  expressing  the  doubtful  ad- 
visability of  endeavoring  to  cover  the  entire 
practice  of  civil  engineering  as  now  understood. 
Some  reasons  are  apparent  for  the  regulation 
and  licensing  of  engineering  practice  along  cer- 
tain lines,  as  for  instance  that  of  land  surveying 
for  particular  purposes,  and  perhaps  that  of 
kindred  performance. 

Further  in  the  hill  as  drawn  not  only  does 
engineering  seem  to  he  Included,  but  also  con- 
struction and  inception,  which  seems  to  give  an 
exceptionally  wide  latitude  to  the  subject.  By 
the  inclusion  of  these  items  without  some 
special  limitation  there  would  seem  to  be  op- 
portunity for  endless  complications  to  arise,  and 
again  this  but  returns  the  argument  to  the  prior 
statement. 

It  is  noted  that  the  proposed  act  provides  that 
the  examining  hoard  shall  be  corporate  mem- 
lers  of  the  American  Society  of  Civil  Engineers. 
With  no  other  thought  than  that  of  esteem  for 
this  society  and  its  membership  as  a  whole, 
there  are  other  societies  and  associations  of  en- 
gineers of  prominence  that  would  Immediately 
seek  recognition  in  the  same  manner,  and  this 
would  without  doubt  cause  many  Jealousies  and 
embarrassments  to  arise.  It  would  seem  proper 
therefore  to  eliminate  this  feature  of  the  bill 
and  leave  out  all  reference  to  any  engineering 
society  or  association  in  the  selection  of  a  Board 
of  Examiners.  This  could  hardly  be  construed 
either  as  operating  to  discriminate  against  any 
member  of  the  board  to  be.  but  would  give  lati- 
tude sufllcient  for  all. 

Another  thought  with  reference  to  the  licens- 
ing of  the  general  practice  of  civil  engineers  ts 
the  possible  practical  effect  covering  certain 
lines.  Civil  engineering  can  hardly  be  com- 
pared or  made  parallel  to  that  of  professions 
now  largely  regulated,  as  that  for  Instance  of 
physicians  and  surgeons.  It  is  a  business  not 
only  requiring  in  some  of  Its  phases  technical 
knowledge,  but  a  majority  of  the  time  experi- 
ence and  judgment,  and  many  times  Interven- 
tion. Large  enterprises  like  one  of  our  great 
railways  are  handled  by  a  large  engineering  or- 
ganization, over  which  there  Is  a  chief  or  di- 
recting engineer.  A  considerable  number  of  his 
force  are  engaged  Individually  in  designing  cer- 
tain construction.  The  entire  organization  by 
reason  of  its  peculiar  duties  is  shifted  from  one 
state  to  another  and  arc  only  laboring  for  the 
one  employer.  One  state  may  require  licensing 
and  another  not.  As  a  practical  question  of  li- 
censing what  can  be  the  purpose  and  who  1» 
protected  In  treating  with  this  organization? 
In  conclusion  the  writer  Is  very  much  incUned 
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to  the  belief  that  a  state  law  regulating  the 
practice  of  civil  enginooring  in  all  Its  phases  is 
not  advisable,  but  more  inclines  to  the  belief 
that  some  good  and  protection  may  follow  where 
a  more  limited  field  is  embraced.  This  thought, 
too,  is  advanced  with  the  knowledge  that  there 
is  a  growing  belief  amongst  the  profession  In 
favor  of  the  enactment  of  license  laws  for  the 
states. 

Respectfully    yours, 

E.  C.  HURD, 
Engineer   Valuation    Railways,    Nebraska    State 
Railway  Commission, 
Lincoln,  Neb.,  Oct.  24,   1910. 


Directory  of    Principal    Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation—St-cy..  C.  H.  Llchty,  21o  JacKsun  Blvd.. 
Chiiago,    111. 

American  Society  for  Municipal  Improve- 
ments.— Seoy.  A.  Prescott  Folwell.  239  West 
39ih   St.,   New    York,    N.    Y. 

American  Society  for  Testing  Materials.— 
Secy  Edgar  Marburg,  Univ.  of  Pa.,  Philadel- 
Dhia,   Pa. 

American  Society  of  Civil  Engineers.— Secy. 
C.    W.    Hunt,    22y    VV.   67lh   St..    Niw    Yiirk,    N     Y. 

American  Society  of  Engineering  Contractors. 
—Secy.  DarUi-l  J.  Hauer.  Park  How  Building, 
New    York,    N.    Y. 

American  Street  and  Interurban  Rallvway  As- 
•oclatlon.— Secy.  B.  V.  Swenson,  :!9  VV.  3i)ih  St., 
New   York.   N.   Y. 

American  V\/ater-Works  Association. — Secy. 
J.    M.    Ulven,    Charlestun.    S.    C. 

Boston  Society  of  Civil  Engineers. — Secy.  S. 
B.   Tlnkham,    6a    City    Hall.    Busiun.    .Mass. 

Canadian    Society    of    Civil     Engineers. — Secy. 
Clement     H.     Mcl.eod,     Monireal.     Can. 
tenance      of      Way    Association. — .S«-cy.      E.       H. 
Frltch.   Munadnuck    Block,    Chicago.    III. 

Engineers"  Club  of  Philadelphia. — 1317  Spruce 
St.,    Philadelphia.    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University.  St  Louis, 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy..  E  K.  Hiles,  803  Fulton  BIdg.,  Pittsburg. 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Richard  I,.  Humphrey,  Harrison  Uldg..  Phila- 
delphia,   I'a. 

New  England  Water-Works  Association. — 
Secy.    Wlllard    Kent.    NarragHnsett    Pier,    U     I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.—Secy.,  W.  E.  Emery.  P.  &  P  U.  Ky., 
Peoria.    III. 

Society  for  the  Promotion  of  Engineering 
Educatlcn. — Secy..  Henry  H.  Norrls.  Cornell 
UnlversI  y.    Iiliaca.    N      Y. 

Technical  Society  of  the  Pacific  Coast,— Secy., 
Ctto  Van  Geldern.  865  Pacific  BIdg..  San  Fran- 
cl.«cn.   Cat 

Western  Society  of  Engineers.— Secy.,  J.  H 
Warder,    MoiiHdii.ick    ni..ck     rhli-ago.    III. 


PERSONALS. 

Edward  Flad  &  Co.  have  opened  offices  in  the 
FuUerton  building,  St.  Louis.  Mo.,  and  will  en- 
gage in  a  general  engineering  practice. 

Capt.  Robert  M.  Clay,  City  Engineer  of  At- 
lanta. Ga.,  has  been  elected  to  the  newly  cre- 
ated position  of  Chief  of  Construction  of  that 
city. 

Mr  Ernest  McCullough,  M.  Am.  Soc.  C.  E., 
has  opened  offices  at  2114  Fisher  bulldin<r.  Chi- 
cago, 111.,  where  he  will  engage  in  a  general 
engineering   practice. 

Mr.  E.  H  Hendricks  of  Fort  Plain,  N.  Y., 
and  Mr.  A.  E.  Steere.  Fort  Hunter,  N.  Y..  have 
been  appointed  Resident  Engineers  of  the  New 
York   State   Department  of   EYigineers. 

Mr.  Edwin  Dwight  Smith.  Superintendent  of 
Power  Stalinns  for  the  United  Railways  of  St. 
Louis,  has  been  appointed  Manager  of  the  mu- 
nicipal water  and  light  plant  of  Columbia,  .Mo. 

H  P  Bell  a  pioneer  civil  engineer  in  Brit- 
ish 'Columbia  died  Oct.  19  at  Victoria.  B.  C, 
aged  69  years.  Mr.  Bell  had  done  much  work 
In  British  Columbia  tor  the  Canadian  Pacific 
Ry. 

Mr  Dabnev  H.  Maury.  Consulting  Engineer, 
Peoria  111.,  has  been  engaged  by  the  Municipal 
Research  Commission  of  St.  Paul,  Minn.,  .  to 
make  an  Investigation  of  the  water  system  of 
that  city. 

Mr.  John  A.  McGrew,  for  the  past  year  In- 
spector of  maintenance  of  the  Delaware  &  Hud- 
son R  R  Co  has  been  appointed  superintend- 
ent of  the  Saratoga  and  Champlain  divisions, 
succeedii  g  Mr.  Alnam  T.  Benjamin,  resigned. 
For  several  years  Mr.  McGrew  was  engineer  of 
maintenance  of  ways  of  the  Pennsylvania,  Fort 


Wayne  and  Chicago  railroad,  with  headquarters 
in  Allegheny.  Previous  to  engaging  in  rail- 
roading he  was  in  the  contracting  business  and 
at  one  time  was  president  of  the  National  En- 
gineering Co..   of  Columbus,   Ohio. 

Mr.  James  V.  Howe,  formerly  an  instructor  in 
civil    engineering    at    Cornell    University    and    at 
■  the    Missouri    School    of    Mines,    has    been    ap- 
pointed   to   a    simila-r  position   at   Union   College, 
Schenectady,   N.    Y. 

Mr.  A.  Bement,  Consulting  Engineer,  Chicago, 
111.,  addressed  the  students  and  faculty  of  the 
College  of  Engineering  of  the  University  of  Illi- 
nois on  Oct.  22.  his  topic  being  "The  Practical 
Uses  of  Coal  Analysis." 

Mr.  E.  T.  Thurston,  Jr.,  Assoc,  M.  Am.  Soe. 
C.  E.,  formerly  of  the  late  firm  of  Couchot  & 
Thurston,  Designing  and  Constructing  Engi- 
neers, has  openrd  offices  in  San  Francisco  as 
a  Consulting  Civil  Engineer. 

Mr.  John  P.  BrooVs,  of  Elgin,  O.,  has  accept- 
ed a  position  as  engineer  with  the  Cleveland, 
Orville,  Barberton  &  Coshocton  Electric  Ry.  Co., 
which  is  now  constructing  a  new  traction  line 
out  of  the  city  of  Cleveland,   O. 

Mr.  Henrv  Stroup,  of  Paris,  Ark.,  has  been 
elected  Piesident  of  the  Port  Smith,  Subiaco  & 
Eastern  R,  R.,  now  opeiating  14  miles  of  road 
from  Paris,  Ark,,  to  Scranton,  Ark.  Mr.  Stroup 
was  formerly  Chief  Engineer  of  the  road. 

Mr.  C.  Eugene  Bentley  and  Mr.  S.  D.  Newton, 
Assoc.  M.  Am.  Soc.  C.  B.,  have  entered  into  a 
copartnership  with  offices  at  422  Chadakoin 
BIdg.,  Jamestown,  N.  Y.,  and  will  engage  in  a 
geneial    engineering   and    surveying   business. 

Prof.  A.  N.  Talbot  of  the  College  of  Engineer- 
ing of  the  University  of  Illinois  is  serving  as  a 
member  of  an  expert  commission  which  is  en- 
gaged in  inspecting  and  leviewing  the  work  of 
construction  of  the  new  city  hall  of  Chicago. 

Mr.  L.  C.  O.  Andrews,  for  the  past  four  years 
Chief  Draughtsman  for  the  Southern  Pacific  at 
Houston,  Te.K.,  under  Chief  Engineer  and  Main- 
tenance of  Way  A.  V.  Kellogg,  has  entered  the 
employ  of  the  San  Antonio  &  Aransas  Pass  at 
Yoakum  as  office  engineer. 

The  New  York  State  Civil  Service  Commis- 
sion, Albany.  N,  Y.,  will  hold  an  examination  on 
Nov.  26  to  fill  the  position  of  mechanical  engi- 
neer. Transportation  Department,  Public  Ser- 
vice Commission,  First  District.  The  salary  of 
this   position   ranges  from   $2,400   to  $3,000. 

Mr  Charles  K.  Mohler  has  opened  offices  at 
1S39  McCormick  building,  Chicago,  111.,  where  he 
will  engage  in  a  consulting  engineering  practice, 
making  a  specialty  of  leports  on  traffic  and 
transportation,  valuations  of  steam  and  electric 
lailways,  and  in  the  design  of  abutments  and 
ret:iii.ing  walls, 

Mr.  Thomas  J.  Morrison,  M.  Am.  Soc.  'C.  E., 
and  Mr.  James  F.  Leary  of  New  York  City  have 
entered  into  a  partnership  under  the  firm  name 
of  Leary  &  Morrison  Co..  and  will  engage  in  a 
general  contracting  business.  Mr.  Morrison  re- 
cently resigned  his  position  as  Resident  Engi- 
neer of  the  New  York  State  Engineers'  Depart- 
ment at  Rochester,  N.  T. 

Mr,  Alfred  Craven,  heretofore  acting  Chief 
Engineer  of  the  Public  Service  Commission  of 
New  York  City,  has  been  promoted  to  the  po- 
sition of  Engineer  in  charge  of  subway  con- 
struction at  a  salary  of  $10,000  per  year.  Mr. 
Craven  entered  the  city's  rapid  transit  service  in 
1900,  when  he  became  a  division  engineer.  He 
was  a  graduate  of  the  U.  S.  Naval  Academy. 

Mr.  E.  A.  Kimmel,  of  Kirkwood,  Ga.,  for- 
merly with  the  Atlanta  &  Carolina  Electric  R. 
R.,  has  gone  to  Brazil  where  he  will  be  As- 
sistant Engineer  of  a  new  railroad  to  be  built 
in  that  country.  Mr.  Kimmel  was  formerly  en- 
gagtd  in  railroad  construction  work  in  Cuba, 
where  he  was  resident  engineer  on  a  line  being 
constructed  by  the  same  company  which  is  to 
do    the    work    in    Brazil. 

A  scholarship  valued  at  $1,000  per  year  for 
advanced  work  in  Architecture  has  been  made 
available  to  the  Trustees  of  the  University  of 
Illinois  by  Mr.  Francis  John  Plym  of  Niles, 
Mich.  The  conditions  under  which  this  schol- 
arship is  to  be  bestowed  will  be  determined 
by  the  Trustees,  i'ov  the  present  it  is  under- 
stood that  it  will  be  given  each  year  to  a  grad- 
uate of  the  Department  of  Architecture  for  the 
purpose  of  foreign   study  and   travel. 

The  Edmund  T.  Perkins  Engineering  Co.  has 
been  organized  with  offices  in  the  First  Na- 
tional Bank  BIdg.,  Chicago.  111.,  and  will  en- 
gage in  the  business  of  examining,  constructing 
and  reporting  upon  engineering  works.  Espe- 
cially for  irrigation  and  other  agricultural  pur- 
poses. The  active  and  managing  head  of  the 
company  is  Mr.  Edmund  T.  Perkins,  M.  Am. 
Soc.  C.  E..  who  has  been  in  the  government 
service  for  a  number  of  years  in  the  develop- 
ment  of   the   West. 

The  U.  S.  Civil  Service  Commission  will  hold 
an  ■  examination  on  Oct.  19.  at  various  cities 
throughout  the  country,  to  secure  eligibles  from 
which  to  make  certifications  to  fill  six  vacancies 
in  the  position  of  engineer  in  forest  products  in 
the  Po'Gst  Products  Laboratory  at  Madison, 
Wis.,  at  salaries  ranging  from  $1,600  to  $2  500. 
and  vacanc'cs  requiring  similar  qualifications, 
as  they  may  occur,  .^n  examination  wi'.I  also  be 
held  at  the  same  date  to  secure  eligibles  from 
which    to    make    certifications    to    fill    four    va- 


cancies in  the  position  of  chemist  in  forest  prod- 
ucts in  the  Forest  Products  Laboratory  at  Mad- 
ison. Wis.,  at  salaries  ranging  from  $1,600  to 
$2,500  per  annum,  and  to  secure  eligibles  from 
which  to  make  certifications  to  fill  two  vacancies 
in  the  position  of  chemical  engineer  In  forest 
products  in  the  Forest  Products  Laboratory  at 
Madison.  Wis.,  at  salaries  ranging  from  $1,600 
to  $2,500  per  annum,  and  vacancies  requiring 
similar  qualifications  as  they  may  occur, 

Sam  Calloway,  a  well-known  contractor,  died 
Sept.  26,  at  Snowdown.  Ala.,  of  cmcer  of  the 
stomach.  Mr.  Calloway  was  Assistant  Engi- 
neer on  the  Birmingham  Mineral  Division  of 
the  Louisville  &  Nashville  in  18.S7.  He  was  next 
appointed  .Assistant  Roadmaster  of  the  same  di- 
vision, and  in  1890  was  made  Roadntister  of  the 
Birmingham  Mineral  Division,  which  position 
he  held  until  1899,  when  he  was  promoted  to 
Assistant  Superintendent  of  that  division.  In 
1905  he  was  made  superintendent  of  the  Owens- 
boro  &  Nashville  Division  of  the  Louisville  & 
Nashville,  where  he  remained  until  1907,  resign- 
ing to  go  into  the  contracting  business. 


Catalogs  Worth  Having. 

Engineers  ami  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i  you  will  write  di- 
rectly to  the  ailvertisers  and  stale  that  you 
saw  the  catalog  mentioned  in  Enhtneeking 
CoNTRACTiN-f;.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Concrete  Equipment. — Paper.  6x9  Ins.;  4  pp. 
The  Lilley  &  Thurston  Co.,  S2  Second  St.,  San 
Francisco.    Cal. 

This  bulletin  describes  concrete  and  lumber 
hoists    made    by   the   Wallace   Machinery   Co. 

Zelnicker  Equipment. — Circular.  Walter  A. 
Zelnicker    Supply   Co. 

A  long  list  of  stock  on  hand  for  immediate 
shipment  including  all  kinds  of  contractors* 
supplies,    new   and  second   hand. 

Structural  Steel  Specifications. — Paper  5x7^4 
ins.      68    pp.    Carnegie    Steel    Co.,    Pittsburg     Pa. 

This  booklet  contains  the  Standard  Specifica- 
tion for  steel  products  by  the  Association  of 
American  Steel  Manufacturers,  the  Carnegie 
Steel  Company,  the  American  Society  tor  Test- 
ing Materials.    Also  figures  of  test  specimens. 

Marion  Drfdges. — Paper  9x11  H  Ins..  4  pp.  The 
Marion    Stfam    Shovel    Co.,    Marion,    O. 

An  illustrated  description  of  Marion  construc- 
tion in  connection  with  their  2  and  2^4  yard 
dipper  dredges. 

Continuous  Blueprint  Machine. — Paper  SVixShi 
Ins..  4  pp.  Shaw  Blueprint  Co.,  13  Campbell  St., 
Newark,    N.    J. 

Illustrating  and  describing  the  Shaw  Continu- 
ous  Blueprint  machine.     With   prices. 

Supplies. — Paper  3V4x5i^  Ins.,  48  pp.  Mussen's 
Ltd.,  Montreal. 

A  reference  list  of  Railway,  Mining.  Munici- 
pal and  contractors'  supplies,  listed  alphabetic- 
ally. 

Street  Flushing. — Paper  3x6  Ins.,  12  pp.  The 
D.    Connelly   Boiler   Co.,    Cleveland,    O, 

A  very  complete  illustrated  description  with 
tables  of  data  collected  on  street  flushing  In 
New  York   city. 

Crushers. — Paper  6x9  Ins.,  4  pp.  Eureka  Stone 
&  Ore  Crusher  Co.,  Cedar  Rapids  la.  Barron 
&  Cole.  Agts.  Barron  BIdg.,  New  York  city. 

A  bullftin  describing  and  illustrating  the 
Mitchell  Improved  crusher. 

Carbolinium  Wood  Preserver. — Paper  6x9  Ins., 
16  pp.  Carbolinium  Wood  Preserving  Co.,  183% 
FranMin    street.    New    York. 

Bi'lletin  No.  30  on  open  tank  and  brush  treat- 
ment containing  a  reprint  of  an  article  describ- 
ing the  treatment  of  ties,  cross  arms  of  tele- 
graph poles,  mine  timbers  and  trestles. 

Wood  Water  Pipe. — Paper  6x9  Ins.,  64  pp.  A. 
Wycloff  &  Son  Co..  Alexandra.  La.  A  useful 
catalng  describing  the  uses  of  wood  pipe,  places 
where  it  is  in  use,  with  useful  tables  of  capacity, 
loss -of  head  due  to  friction  and  formulae. 

Old  Dcmlnlon  Portland  Cement. — Paper  6x9 
Ins..  fS  pp.  Virginia  Portland  Cement  Co., 
Fordwick.  Va. 

A  catalog  of  illustrations  and  various  de- 
scriptions of  work  done  with  Old  Dominion 
cement. 

Sidewalk  Lights.— Paper,  Z\ix6  Ins.;  40  PP- 
Richards  &  Kelly  Mfg.  Co.,  309  West  23d  St, 
Chicago,  111. 

This  catalog  gives  price  lists  and  cuts  of  side- 
walk, "oor,  and  skylights,  coal  hole  covers,  and 
sidewalk    doors. 

Baldw/in  Lccomotlve  Works. — Paper,  9x6  Ins.; 
.32  pp.  Baldwin  Locomotive  Works,  Philadel- 
phia.  Pa. 

This  is  record  No.  6',  showing  photographs  of 
thirteen  types  of  nassenger  locomotives,  and 
.giving  a  concise  description,  and  a  table  of 
general   dimensions   for   each. 
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New  York  City  has  been 
The  Doings  the  chief  center  of  attrac- 
tion for  contractors  during 
the  past  week.  As  noted 
elsewhere  in  this  issue  the 
Rapid  Transit  Commission 
of  that  city  is  now  consid- 
ering the  bids  for  some  $(jO,OUO,000  worth  of 
subway  work.  In  addition  to  this  big  job  the 
city,  through  its  Water  Supply  Commision 
will  soon  take  up  the  expenditure  of  $-25,000,- 
000  for  the  construction  of  a  water  tunnel 
under  the  city.  Official  approval  for  this  work 
was  recently  granted  by  the  State  Water  Sup- 
ply Commission.  The  plans  include  the  con- 
struction of  a  reservoir  to  hold  between  400- 
000,000  and  500,000,000  gallons  for  city  dis- 
tribution. The  plan  proposes  to  run  the  high 
pressure  tunnel  into  Manhattan,  The  Bron.x; 
and  Brooklyn.  From  these  boroughs  pipes  are 
to  run  to  the  other  two  boroughs.— New  York 
state  is  also  planning  some  large  canal  con- 
tracts. One  of  these  is  contract  No.  37,  for 
which  revised  specifications  and  estimates 
have  been  prepared.  This  contract  includes 
the  construction  of  a  new  "high  dam"  near 
Oswego  and  a  new  dam  at  Minetto.  The  con- 
tract was  originally  advertised  in  September, 
but  no  bids  were  tendered.  Bids  are  now  be- 
ing asked  for  the  work  which  will  cost  about 
$l,oi!0,000.  Another  large  piece  of  work  for 
which  it  is  hoped  to  award  contracts  by  the 
first  of  next  year  is  for  rebuilding  the  Cayu- 
ga and  Seneca  Canal.  The  route  selected  fol- 
lows the  line  of  the  old  Cayuga  and  Seneca 
canal  through  the  Seneca  River  valley  and 
will  make  Waterloo  and  Seneca  Falls  barge 
,  canal  ports.  The  work  will  be  done  under 
the  constitutional  amendment  appropriating 
$7,000,000.  The  cost  of  the  work  by  the  route 
selected  is  placed  at  $5,000,000.— The  Nevada 
&  California  Ry.,  running  150  miles  from  Mo- 
jave,  Cal.,  on  the  Southern  Pacific,  to  Lone 
Pine,  Cal.,  in  Invo  county,  was  formally 
opened  on  Oct.  18. — Among  the  levee  contracts 
let  recently  are  the  following:  Evergreen 
Levee,  106,000  cu.  yds.,  O.  A.  Gibson,  Natchez, 
Miss.,  at  19  cts. ;  Harpers  Levee,  36,5(i0  cu. 
yds.,  E.  H.  Jackson,  Natchez,  Miss.,  at  12.9 
cts. ;  Kempe  Levee,  9ti,500  cu.  vds..  Grassmere 
Levee,  102,500  cu,  yds.,  Pittsfield,  Levee, 
103,500  cu.  yds.,  Hearin  &  Ryan,  Baton  Rouge, 
at  12.39  cts.  All  of  the  above  work  is  in 
the  Lower  Tensas  (La.)  Levee  District. — 
Quite  a  number  of  fair  sized  railroad  con- 
struction contracts  have  been  let  recently. 
Among  them  may  be  noted  the  following: 
John  McMenaniim,  Arcade  Bldg.,  Philadel- 
phia, Pa.,  for  fill  and  masonry  to  carry  ele- 
vated tracks  of  the  Philadelphia  &  Reading 
Ry.  over  Kensington  and  Frankford  Aves., 
Philadelphia,  the  contract  amounting  to  $117,- 
425;  the  American  Bridge  Co.,  at  $125,428 
for  the  steel  bridges  for  the  above  work; 
The  McDowell  Construction  Co..  for  building 
IJV2  miles  of  new  road  for  the  Harriman, 
Knoxville  &  Eastern  R.  R.,  from  Harriman. 
Tenn.,  in  a  northeasterly  direction  toward 
Knoxville,  the  contract  including  477,930  cu. 
yds.  of  excavation  and  3,920  cu.  yds.  of  con- 
crete; The  Utah  Construction  Co.  of  Ogden, 
Utah,  for  building  an  additional  30  miles  of 
the  extension  of  the  Northwestern  Pacific  R. 
R.  to  Eureka ;  Nels  Larson,  Rice  Lake,  Wis., 
for  grading  five  miles  of  railroad  for  the 
Willow  River  Lumber  Co.,  near  Ashland. 
Wis. ;  The  Eastern  Railway  Construction  Co., 
for  constructing  the  16-mile  line  of  the  West- 
chester &  Wilmington  Electric  Ry.  Co.,  which 
is  to  extend  from  Wilmington  along  the  Con- 
cord Pike  to  West  Chester,  Pa. ;  The  Calbach 
Construction  Co.,  Portland.  Ore.,  for  con- 
structing about  100  miles  of  railroad  for  the 


Rock  Island,  Texico-Farwell  &  Southern  Ry., 
from  Texico,  New  Mexico,  construction  work 
now  being  underway.— Frederick  D.  Cloud, 
formerly  American  Consul  at  Antung,  has 
notilicd  the  Chinese  government  that  Ameri- 
cans represented  by  him  are  willing  to  take 
up  the  loan  of  $30,000,000  for  the  Hankow- 
Sze-Chuen  R.  R.,  satisfactory  terms  for  which 
have  not  been  agreed  upon  as  yet  by  the 
original  American  group  of  financiers.— On 
account  of  the  big  deficit  in  the  budget  of 
1911-1912,  of  the  Panama  Government,  it  is 
now  believed  that  a  majoritv  of  the  proposed 
public  works  will  be  indefinitely  postponed. 
This  includes  the  construction  of  the  Panama 
David  railway,  the  survey  of  which  has  been 
made. — At  the.  annual  meeting  of  the  stock- 
holders of  the  New  York,  New  Haven  & 
Hartford  R.  R.  "on  Oct.  26,  the  number  of 
directors  was  increased  from  25  to  27.  A  res- 
olution was  approved  concerning  the  purchase 
by  the  company  of  the  Berkshire  R.  R.  Co.  at 
a  cost  of  $1,887,725.  The  purchase  of  the  New- 
Haven  &  Northampton  for  $984,000  and  the 
purchase  of  the  Rhode  Island  &  Massachu- 
setts Railroad  for  $191,700  was  also  approved. 

Most    of    the    large    con- 
struction   contracts    of    the 
New   York       past   few   weeks   have  been 
Subwav  located    in    the    South    and 

■^  the  West ;  but  now  the  East 

Work.  comes  forward  with  by  far 

the  largest  piece  of  work  of 
the  year.  This  work  is  the  construction  of 
tVie  three  most  important  divisions  of  the  Tri- 
borough  Subw-ay  System  in  New  York  City, 
and  bids  for  doing  it  were  opened  last  Thurs- 
day at  New-  York.  The  total  length  of  the 
system  is  to  be  about  44  miles,  but  as  the  city 
had  only  the  small  sum  of  $60,000,000  availa- 
ble at  this  time  for  subway  work,  the  bids  re- 
ceived on  Thursday  were  for  only  about  18 
miles  of  the  system.  The  part  on  which  bids 
were  received,  however,  will  be  by  far  the 
most  expensive  and  difficult  part  of  the  sys- 
tem, as  it  includes  the  subways  under  the  busi- 
ness section  of  the  city.  The  portions  of  the 
route  for  which  bids  were  received  are :  1. 
The  Broadway-Lexington  Ave.  line,  from  Bat- 
tery to  two  points  in  The  Bronx,  one  at  lo7th 
St.  and  River  .Ave.  on  the  Jerome  Ave.  branch, 
and  the  other  at  158th  St.  and  Third  Ave.  on 
the  Pelham  Bay  Park  branch.  There  are 
about  nine  miles  in  this  portion  and  it  was  di- 
vided into  16  sections.  2.  The  Canal  St.  cross- 
town  subway,  from  West  St.  through  Watts 
St.  and  Canal  St.,  below  the  Interborough 
Subway  in  Lafayette  St.,  to  a  point  40  ft.  east 
of  the  Bowery,  w-here  it  will  join  the  Brook- 
lyn loop  subway,  and  so  connect  with  the 'Man- 
hattan Bridge.  This  road  is  eight-tenths  of  a 
mile  and  was  divided  into  two  sections.  3.  The 
Broadway-Lafayette  Ave.  Subway,  Brooklyn, 
from  the  Williamsburg  Bridge,  under  Broad- 
way, to  a  point  in  the  vicinity  of  the  junction 
with  Lafayette  .Ave.,  and  returning  under  La- 
fayette .•\ve.  to  Fulton  St.,  then  under  Fulton 
St.  a  couple  of  blocks  to  .-Vshland  PI.,  where 
it  will  join  the  Fourth  .\ve.  subway  and  so 
reach  Manhattan  Bridge.  The  length  of  this 
portion,  including  the  tracks  over  Williams- 
burg Bridge,  is  about  eight  miles,  and  there 
w-as  three  sections.  In  all  23  different  con- 
tractors bid  on  the  work,  submitting  77  esti- 
mates on  the  21  sections  of  the  three  routes. 
The  only  bid  for  all  of  the  sections  w-as  sub- 
mitted by  the  Bradley  Contracting  Co.,  of 
New  York  City.  Most  of  the  other  bidders 
submitted  estimates  on  only  one  or  two  sec- 
tions, so  it  is  likely  that  quite  a  number  of 
contractors  will  get  in  on  the  work.  The  bids 
were  on  the  unit  price  basis  and  at  this  writ- 
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ing  we  are  unable  to  state  as  to  who  were  the 
lowest  bidders.  The  bids  are  said  to  be  well 
inside  the  estimates  of  the  engineers,  .so  it  is 
probable  that  there  will  be  no  delay  in  letting 
the  contracts  for  the  work. 


Our  very  interesting  con- 
Gettine       temporary,    1  he  Bulletin  of 
°       the  General  Contractors'  As- 
His  sociation     of     New     York, 

Tyr  tells  in  its  last  issue  how  a 

lYioncy.  contractor  gets  Ins  money 
from  the  American  Metrop- 
olis. We  have  not  space  for  the  whole  story 
and  will  begin  at  the  point  where  the  engineer 
has  "passed  '  the  bill.  Up  to  this  time  it  may 
be  remarked  anywhere  from  a  week  to  several 
months  may  have  elapsed  since  the  work  was 
finished  and  the  bill  presented.  But  starting 
with  the  "passing"  of  the  bill  by  the  engineer 
the  following  is  what  happens :  After  being 
docketed  and  entered  in  the  book  as  passed,  a 
messenger  takes  it  with  the  contract  to  the 
examiner,  who  notes  its  return  in  the  book 
and  transmits  it  to  the  warrant  clerk,  who 
draws  a  warrant  for  the  amount;  a  messenger 
carries  it  and  the  contract  to  an  auditor,  who 
goes  over  every  detail  pf  both  the  certificate 
and  the  contract  to  see  that  everything  is  cor- 
rect, that  the  warrant  is  drawn  on  the  proper 
fund,  etc.;  from  the  auditor  it  goes  to  another 
set  of  bookkeepers,  who  enter  it  in  two  or 
three  ledgers,  and  it  is  given  a  schedule  num- 
ber and  sent  to  the  schedule  room,  there  to  be 
entered  in  triplicate  on  a  sheet  about  36  inches 
square  with  not  less  than  thirty  other  pay- 
ments, as  no  schedule  is  permitted  to  go  ahead 
without  a  sufficient  number  of  payments  on  it; 
the  schedule  with  the  vouchers  and  warrants 
goes  back  to  the  bookkeepers,  entered ;  to  the 
examiners,  entered,  and  is  given  to  a  messenger 
who  carries  it  to  the  Mayor's  office,  where  it 
is  entered  in  another  ledger  and  signed  by  the 
Mayor's  Chief  Clerk ;  returned  to  the  exam- 
iner and  bookkeepers  in  the  finance  depart- 
ment, checked  ofT  in  the  books  and  sent  to  the 
chamberlain.  As  soon  as  he  has  signed"  the 
warrant,  it  is  as  good  as  legal  tender,  but  not 
before.  Again  it  goes  to  the  bookkeepers,  and 
to  the  lien  clerk  who  looks  up  the  lien  record 
to  see  if  any  liens  have  been  filed  against  this 
particular  work ;  if  so  the  payment  is  held  un- 
til the  liens  are  either  paid,  bonded,  or  out- 
lawed. If  any  accident,  thirty  days  have  not 
elapsed  since  the  certificate  was  first  received 
in  the  finance  department,  it  must  be  held  un- 
til that  time  has  expired,  in  accordance  with 
the  lien  law,  but  if  there  be  no  liens,  and  the 
thirty  days  have  passed,  the  lien  clerk  releases 
it,  it  is  entered  once  more  in  the  bookkeepers' 
room  and  charged  to  the  disbursing  room, 
where  the  contractor  is  waiting  to  receive  it. 
The  remaining  movements,  it  may  be  stated, 
are  so  rapid  that  the  contractor  sometimes 
wonders  if  the  thing  was  worth  bothering 
about  at  all. 


One  of  the  most  difficult 

propositions  with  which  the 

Securing  the     promoters  of  a  new  railroad 

Western  Pacific '^"'^'*^  *°  contend  is  the  se- 

Ri„Ut  ^f  tA7o„  curing  of  the  right  of  way 
ight  of  Way.  at  a  f^ir  price  In  most 
cases  the  bare  rumor  that  a 
railroad  is  to  be  built  will  cause  the  value  of 
land  along  the  probable  route  to  jump  into 
its  aeroplane  for  a  record  breaking  ascen- 
sion. -As  a  result,  when  a  new  line  is  pro- 
jected the  promoters  are  very  secretative  as  to 
their  plans  and  if  they  can  make  their  surveys 
under  cover  so  much  the  better.  As  an  in- 
stance of  this  the  manner  in  which  the  West- 
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ern    Pacific    Ry.    secured    its    right    of    way 

through  the  Sierras  may  be  mentioned.  When 
the  Goulds  decided  to  extend  the  Gould  sys- 
tem to  the  Pacific  Coast  they  realized  that  di- 
plomacy was  necessary  in  the  securing  of  a 
right  of  way  through  the  Sierras.  They  knew 
that  the  Southern  Pacific  would  not  relinguish 
its  hold  on  the  territory  that  it  had  long  pos- 
jsessed  as  its  own.  They  knew  also  that  it 
would  be  a  comparatively  easy  matter  for  the 
Southern  Pacific  to  extend  its  line  from  Oro- 
ville  at  the  mouth  of  the  Feather  River  Can- 
yon up  the  canyon  and  thus  forstall  the  pro- 
posed new  line.  On  the  recommendation  of 
the  late  E.  L.  Yard,  at  that  time  Chief  Engi- 
neer of  the  Denver  &  Rio  Grande  R.  R.,  the 
Gould  people  secured  a  man  to  pioneer  a  route 
through  the  Sierras  for  the  new  road  without 
arousing  the  suspicions  of  the  old  road  in 
California.    This  man  went  to  Oroville  in  1902 


and  immediately  made  some  large  purchases 
of  real  estate.  He  then  organized  a  mining 
company  and  it  was  generally  believed  that  he 
was  a  promoter — a  belief  that  he  took  every 
means  to  foster.  An  office  in  Oroville  was 
fiitted  up  and  he  continued  buying  land  and 
making  many  mining  locations.  The  e.xtent  of 
his  operations  attracted  some  attention  and  he 
was  a  target  for  interviews  for  several  news- 
papers in  California.  The  reporters  were  al- 
ways cordially  received  but  never  succeeded 
in  obtaining  even  a  hint  as  to  the  true  purpose 
of  the  land  purchases  and  mining  claims.  The 
filing  of  locations  continued  by  the  wholesale 
and  the  State  Mineralogist  protested  against 
the  "land  grabbing."  In  all  it  is  said  that 
260,000  acres  of  mineral  land  in  Butte  and 
Plumas  Counties,  mostly  along  the  Feather 
River  Canyon,  were  filed  on.  The  object  of 
this  was  primarily  for  the  purpose  of  securing 


a  right  of  way  for  the  Western  Pacific,  but  it 
was  also   intended  to   obtain  patents  and   de- 
velop such  claims  as  showed  mineral  in  paying 
quantities.     The  Butte  &  Plumas  Ry.  Co.  and         I 
the   Indiana  Valley  Ry.   Co.   was  next  organ-         | 
ized  for  the  purpose,  it  was  given  out,  of  car-         \ 
rying  the  products  of  the  mines  and  mills  that 
it  was  proposed  to  operate  on  the  claims.    Sur- 
veys for  the  roads  were  started  at  once,  and 
about  the  same  time  the  Stockton  &  Beckwith         | 
R.  R.,   which  was  afterwards  incorporated  as 
the   Western   Pacific  began  surveying  a  route 
through  the  Feather  River  Canyon.     The  two 
corps  of  engineers  came  into  contact  and  had 
many  squabbles  over  their  work,  but  the  rep- 
resentative   of    the    Goulds,    who    was   paying 
both  corps,  said  nothing  and  the  war  between         \ 
the  surveyors  went  on.     Presently  the  Western 
Pacific    and    the    Butte    &    Plumas    Ry.    were 
merged,  and  the  whole  scheme  became  clear. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

A  company  composed  of  Birmingham  men 
is  to  be  incorporated  shortly  for  the  purpose 
of  building  an  electric  line  from  a  point  on  the 
south  side  of  Birmmgham,  connecting  with  the 
lines  of  the  Birmingham  Railway,  Light  & 
Power  Co.,  to  Grandview,  a  suburb  on  the 
crest  of  Shades  mountain.  The  length  of  the 
line  will  be  approximately  3Mi  miles.  No 
grade  above  6  per  cent  will  be  allowed,  neces- 
sitating an  expensive  construction  of  roadbed. 
The  right  of  way  has  been  secured.  Entrance 
to  the  city  will  be  over  the  tracks  and  via  the 
cars  of  the  Birmingham  Railway,  Light  & 
Power  Co. 

A  project  is  under  consideration  for  build- 
ing a  dam  across  Pea  River  for  the  develop- 
ment of  electric  power.  The  plan  includes 
the  construction  of  an  electric  car  line  from 
Elba  to  Troy,  Ala.  Prof.  Edgar  B.  Kay,  Tus- 
caloosa, Ala.,  is  to  report  on  the  project. 

Surveys  for  the  Decatur  &  Falls  City  R.  R. 
were  completed  from  Falls  City  to  Moulton, 
in  Lawrence  county,  20  miles  west  of  Decatur, 
on  Oct.  22.  The  survey  is  being  continued 
on  to  Decatur.  It  is  expected  that  work  will 
commence  on  the  construction  of  this  road 
within  the  next  few  months. 

Construction  work  on  the  extension  of  the 
Union  Springs  &  Northern  Ry.  from  Fort 
Davis  to  Milstead  is  nearly  finished,  accord- 
ing to  contractors  who  have  been  at  work  on 
the  line  for  the  past  three  months.  The  ex- 
tension covers  20  miles,  and  by  means  of  it 
connection  is  made  with  the  Western  Railroad 
of  Alabama  and  the  Tallassee  Railroad  at  Mil- 
stead,  opening  up  an  important  territory. 

Arizona. 

The  Santa  Fe  System  has  arranged  to  in- 
stall two  new  100  H.  P.  oil  burning  boilers  to 
be  used  in  Seligman,  Arizona. 

Arkansas. 

The  Hot  Springs,  Ouachita  &  Mena  Ry.  Co. 
has  been  incorporated  with  a  capital  stock  of 
$770,000  of  which  $154,000  has  been  subscribed. 
The  incorporators  are  J.  F.  Read,  J.  B.  Mc- 
Donough,  G.  B.  Wood,  J.  R.  Davis,  Wright 
Pickett,  Scott  Wood,  George  B.  Dennis,  Harry 
B.   Ravenscraft  and  Gibson  Witt. 

California. 

Good  progress  is  being  made  witb  construc- 
tion work  on  the  Butte  &  Plumas  R.  R., 
nearly  500  men  being  on  the  grade  between 
Bidwell's  bar  and  Berry  creek.  The  work  is 
being  carried  on  both  toward  Oroville  and  in 
the  opposite  direction. 

The  Western  Pacific  Ry.  is  to  build  ten  ad- 
ditional industrial  and  switching  tracks  at 
Oroville. 

Grading  work  for  the  electric  road  from 
Stockton  to  Modesto  via  Escalon  will  begin 
early  this  month  with  40  teams.  It  is  ex- 
pected to  run  a  branch  road  from  Manteca  to 
Escalon.  via  Oakdale. 

The  Northwestern  Pacific  R.  R.  Co.  is  re- 
ported   to    have    awarded    a    contract    to    the 


Utah  Construction  Co.,  Ogden,  Utah,  for 
building  an  additional  30  miles  of  the  exten- 
sion of  that  line  to  Eureka.  Fifteen  miles 
will  be  built  north  from  .Sherwood,  and  15 
miles  south  from  Elinor,  leaving  about  GO 
miles  to  be  constructed.  About  4,400  ft.  of 
tunnel  work  is  included  in  the  contract. 

J.  H.  Wallace,  formerly  chief  engineer  of 
the  coast  division  of  the  Southern  Pacific,  has 
been  engaged  to  superintend  the  construction 
of  the  recently  organized  Tidewater  &  South- 
ern R.  R.  The  company  is  planning  to  start 
grading  work  early  this  month  and  expects  to 
have  the  road  in  operation  between  Stockton 
and  French  Camp  in  a  few  weeks.  T.  J. 
Wisecarver,  Modesto,  Cal.,  is  a  director. 

The  White  Pine  Lumber  Co.  of  Loyalton, 
which  has  been  operating  near  Cromberg,  has 
made  a  survey  from  a  point  on  the  Western 
Pacific  near  the  center  of  Spring  Garden  Val- 
ley to  a  point  near  the  ranch  of  J.  E.  Gill, 
with  a  view  to  constructing  a  spur  railroad 
into  a  timber  tract  of  about  2,500  acres.  It  is 
expected  the  spur  will  be  completed  next  year. 

A  plan  has  been  submitted  to  the  Visalia 
Electric  R.  R.  Co.,  Ben  M.  Maddox,  President, 
Visalia,  Cal.,  looking  to  the  extension  of  the 
line  to  the  Bravo  Lake  country.  The  plan 
proposes  the  development  of  land  in  that  sec- 
tion and  it  is  said  that  the  extension  will  be 
built  if  the  promoters  of  the  land  project  can 
show  that  they  have  the  money  with  which  to 
carry   on  the   development. 

English  capitalists  are  reported  to  be  con- 
sidering financing  the  Holley  Interurban  pro- 
ject. This  road,  for  which  surveys  have  al- 
ready been  made,  will  be  about  60  miles  in 
length,  and  will^  connect  with  Porterville  with 
the  foothills,  Lindsay,  Frazier  valley  and  the 
dairy  country  to  the  west.  Waterpower  sites 
have  already  been  located  on  the  upper  Tule 
river,  and  it  is  stated  that  5,000  electrical  horse 
power  can  be  developed  in  each  of  two  plants. 
This  power  will  be  ample  for  the  purposes  of 
the  road  for  the  first  two  years  at  least.  Rights 
of  way  have  been  secured  west  from  Porter- 
ville through  the  Woodville  section  and  it  is 
probable  that  this  will  be  the  first  leg  of 
the  line  to  be  constructed. 

Work  has  been  completed,  according  to  ad- 
vices from  Lone  Pine,  Cal.,  on  the  Nevada  & 
California  Railroad  running  to  Lone  Pine  in 
Inyo  county,  California,  from  Mojave,  on  the 
Southern  Pacific.  The  new  line  is  subsidiary 
to  the  Southern  Pacific  Co.  and  has  been 
under  way  for  the  past  three  years.  It  will 
handle  the  freight  of  the  Los  Angeles  aque- 
duct which  runs  parallel  to  it  through  Inyo 
county,  but  it  is  of  first-class  standard  con- 
struction and  evidently  intended  for  a  part  of 
a  trans-continental  line.  It  will  connect  with 
the  old  narrow  gage  Carson  and  Colorado 
line  running  from  Nina  to  Keeler,  now  owned 
by  the  Southern  Pacific.  This  latter  road  will 
be  standardized,  it  is  said,  and  will  form 
another  link  in  the  new  road  to  Salt  Lake. 

The  Santa  Fe  System  has  appropriated  $11,- 
000  to  purchase  new  tools  and  machinery  to  be 
distributed     as      follows :      Bakersfield,     Cal., 


$4,400;    Needles,   $3,400   and   Richmond,    Cal., 
$3,200. 

The  Quincy  &  Western  R.  R.  is  planning 
building  operations  in  the  immediate  future, 
to  improve  the  freight  and  depot  terminal 
facilities  at  Quincy,  Cal. 

Engineers  of  the  Humboldt  &  Eastern  R.  R. 
under  J.  N.  Lentell  have  established  a  perma- 
nent route  for  the  railroad  from  Goods  Pass 
near  the  source  of  Cottonwood  Creek  on  the 
western  slope  of  the  Sacramento  Valley,  as  far 
westward  as  Hymapom,  an  approximate  dis- 
tance of  50  miles.  The  cost  of  the  work  al- 
ready completed  is  estimated  at  about  $25,- 
000.  During  the  rainy  season  the  surveyors 
will  run  preliminary  lines  westward  into 
Humboldt  county,  California,  from  Hyamponi 
and  locate  a  number  of  long  tunnels  which 
will  be  necessary  on  Kinsey  ridge,  a  few  miles 
west  of  Hyampom  valley.  Some  of  the  most 
difficult  tunnel  work  on  the  entire  route  will 
be  encountered  at  Kinsey  ridge,  where  one 
tunnel  over  %  of  a  mile  in  length  will  be 
required. 

According  to  advices  from  Los  Angeles, 
Cal.,  the  Los  Angeles  Rv.  Co.  has  increased 
its  capital  stock  from  $5,000,000  to  $20,000,000 
and  also  changed  the  name  to  the  Los  Angeles 
Ry.  Corporation.  Howard  E.  Huntington  is 
General  Manager  and  the  principal  subscriber, 
his  shares  representing  all  but  $6,000,  Exten- 
sions and  improvements  are  to  be  made  with 
the  additional  capital.  The  corporation  al- 
ready operates  240  miles  of  trackage  and  this 
is  to  be  increased  by  100  miles  within  two 
years.  Immense  shops  are  to  be  built.  Elec- 
tricity is  also  to  be  manufactured  and  sold  for 
light,  heat  and  motive  power.  H.  E.  Hunt 
ington,  president  and  heretofore  virtual  owner 
of  the  corporation,  whose  forthcoming  retire- 
ment had  been  announced,  is  said  to  have  re- 
considered, and  will  engage  in  the  trolley  busi- 
ness more  actively  than  ever  on  his  return 
from  New  York  in  a  few  months. 

The  Los  Angeles-Western  Ry.  Co.  has  filed 
articles  of  incorporation  and  proposes  the  con- 
struction of  a  standard  gage  line  from  Culler 
Station  to  the  tidewater  at  Hermosa  Beach, 
Cal.,  to  be  operated  together  with  three  miles 
of  branch  lines.  The  capital  stock  of  the 
company  is  placed  at  $500,000,  $250,000  of 
which  has  been  subscribed.  The  directors  board 
is  composed  of  the  following  men  of  Los 
Angeles,  Cal. :  W.  C.  Wallace,  A.  W.  Taylor, 
J.  W.  Castillo,  L.  Metzger  and  M.  Conway.  ■ 
E.  A.  Stowell  is  credited  with  subscribing 
$249,975  of  the  total   subscribed  stock. 

The  contract  and  specifications  for  the  con- 
struction of  the  Western  Pacific  Shops  on  the 
outskirts  of  Sacramento,  Cal.,  have  been  filed 
with  the  County  Recorder  and  show  the  con- 
crete work  must  be  done  within  50  days,  sig- 
nifying that  no  time  is  to  be  lost  in  getting 
the  shops  established.  The  headquarters  of 
the  Mechanical  Department  are  to  be  located 
at  this  place. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Sacramento,  Cal., 
by  a  company  proposing  to  connect  by  a  mono- 
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rail  railway  Bellingham,  Mount  Vernon,  Port 
Townsend,  Irondale  and  Port  Angels.  The 
capital  stock  of  the  company  is  placed  at 
$7,000,000  and  the  incorporators  are  Charles 
C.  Gentry,  Walter  Strange  and  Arpad  Tokay. 
It  is  proposed  to  use  Boyes  Mono  rails  in 
connecting  with  the  Northwestern  Washington, 
which  runs  on  the  opposite  side  of  Puget 
Sound. 

Colorado. 

In  tlie  double  tracking  of  the  Colorado  & 
Southern  and  Denver  &  Rio  Grande  and  in  the 
construction  of  the  Pueblo-Rocky  Ford  Irriga- 
tion Co.  system,  fully  4,000  men  are  now  em- 
ployed and  the  number  will  be  increased  as 
soon  as  the  contract  for  the  rock  filled  dam 
on  the  Cucharas  is  let. 

It  has  been  officially  announced,  according 
to  information  received  from  Salt  Lake  City, 
Utah,  that  surveys  for  the  extension  of  the 
Denver  &  Rio  Grande  R.  R.  have  been  com- 
pleted and  the  work  is  under  serious  con- 
templation. H.  W.  Clarke,  Denver,  Colo.,  is 
Second  Vice  President  and  General  Manager 
of  the  company. 

Surveys  are  now  being  made  for  the  pro- 
jected 13-mile  line  of  the  Hecla  Junction  & 
Box  Canon  R.  R.  The  capital  for  construction 
has  been  secured  but  construction  contracts 
will  not  be  let  before  next  April  on  account 
of  weather  conditions.  The  road  is  to  extend 
from  Hecla  Junction  at  the  Denver  &  Rio 
Grande  R.  R.  to  Granite  City.  David  Heaton, 
Salida,  Colo.,  is  Chief  Engineer  and  President. 

Georgia. 

The  Fairburn  &  Atlanta  Ry.  &  Electric  Co., 
Fairburn,  Ga.,  has  completed  its  grade  and  is 
about  ready  to  lay  track.  The  road  extends 
from  College  Park  to  Fairburn,  Ga.,  and  is 
about  10%  miles  in  length.  The  company  is 
now  considering  the  question  of  motive  power 
and  is  in  the  market  for  gas-electric  cars.  S. 
W,   Hobert  is   Chief  Engineer. 

The  property  of  the  Augtista-.Aiken  Railway 
&  Electric  Co.,  which  recently  came  under  the 
control  of  new  owners  is  to  be  improved  and 
several  important  extensions  to  the  electric 
railway  system  built.  The  J.  G.  White  Co., 
Inc.,  New  York,  is  in  charge  of  the  operation 
and  construction  work  of  the  company. 
Idaho. 

Surveys  are  in  progress,  according  to  in- 
formation received  from  Salt  Lake  City,  Utah, 
for  the  double  tracking  of  the  main  line  of  the 
Idaho  Division  of  the  Oregon  Short  Line  from 
Pocatello,  Idaho,  to  Minidoka.  This  stretch 
is  58  miles  in  length  and  as  it  gets  the  burden 
of  the  Idaho  Division,  the  Utah  Division  and 
the  Montana  Division  at  Pocatello,  the  second 
track  will  enable  the  force  at  the  later  city 
yards  to  handle  the  freight  movements  with 
better  results  by  far,  doing  away  with  con- 
gestions such  as  are  bound  to  occur  at  sea- 
sons like  the  present  when  the  harvest  rush 
is  on  in  the  Fall.  J.  P.  Congdon,  Pocatello, 
Idaho,  is  Supervising  Engineer  of  the  com- 
pany. 

Illinois. 

Tracklaving  on  the  Evansville,  Mt.  Carmel 
&  Olnev  Electric  Ry.  has  been  started  at  Mt. 
Carmel.  The  J.  J.  Burns  Construction  Co., 
Isabella  BIdg.,  Chicago,  III.,  is  building  this 
road. 

Under  a  special  contract  with  the  Chicago 
Transfer  &  Clearing  Co.,  of  Chicago,  III.,  the 
Chicago  City  Railway  Co.  is  extending  its 
tracks  from  its  present  terminus  at  the  corner 
of  6.3rd  St.  and  56th  Ave.,  at  Clearing,  to  the 
corner  of  63rd  St.  and  Archer  Ave.,  at  Argo, 
111.  The  grading  for  this  extension  is  well  un- 
der way  and  it  is  expected  that  the  line  will 
be  in  operation  in  December. 

The  Chicago  &  Alton  R.  R.  on  Oct.  26  placed 
in  service  the  new  double  track  between 
Bloomington  and  Atlanta,  25  miles.  With  re- 
cent completion  of  double  track  between  lies 
and  NiUvood,  30  miles,  the  road  is  now  dou- 
ble track  all  the  way  from  Chicago  to  Nd- 
wood,  a  distance  of  225  miles.  This  improve- 
ment between  Bloomington  and  Atlanta  will 
cost  $200,000. 

The  Fox  &  Illinois  Union  Ry.  Co.,  of  -•Au- 
rora. 111.,  has  been  incorporated  with  a  capital 
stock  of  $25,000  and  proposes  a  line  to  be  con- 


structed from  Yorkville,  111.,  to  Morris,  111., 
with  connecting  lines  to  Dwight  and  Sand- 
wich, 111.  The  incorporators  and  first  board 
of  directors  are :  John  Meredith,  Joshua 
Rhodes,  Frank  M.  Zimmerman,  Henry  H. 
Evans,  Ralph  C.  Putnam,  all  of  .'Vurora,  111. 

The  Marion  Electric  Light  &  Street  Ry.  Go., 
of  Marion,  has  changed  its  name  to  tire  Marion 
Light,  Power  &  Water  Co.  and  has  increased 
its  capital  stock  from  $20,000  to  $100,000. 

Work  is  well  along  on  the  new  tracks  be- 
ing constructed  at  the  Wallace  yards  of  the 
Illinois  Central  at  Freeport.  James  Ryan, 
Janesvillc,  Wis.,  who  has  the  contract  for 
grading  and  track  laying,  has  already  com- 
pleted over  2,500  ft.  track  and  is  workmg  on 
the  other  two  tracks  which  will  be  4,000  ft. 
long.     This  work  will  be  finished  this  month. 

Indiana. 

Citizens  of  Clay  City,  Ind.,  are  considering 
a  project  for  an  interurban  line  from  Brazil  to 
Jasonville.  Tlie  line  would  be  about  35  miles 
long  and  would  run  through  a  productive  ter- 
ritory. 

.'Vt  the  annual  meeting  of  the  directors  of 
the  Chicago-New  York  Electric  Air  Line  Ry. 
Co.,  held  recently  at  LaPorte,  it  was  stated 
that  with  the  opening  of  the  LaPorte-Gary- 
Hammond  line  next  year  construction  work 
will  be  begun  on  the  road  east  of  LaPorte, 
building  to  South  Bend  and  Goshen.  A.  C. 
Miller,  77  Monroe  St.,  Chicago,  111.,  is  Presi- 
dent. 

Iowa. 

The  project  for  the  construction  of  an  inter- 
urban line  from  Monticello  to  Davenport  is  to 
be  revived.  Fred  J.  Cross,  Monticello,  la., 
is  interested. 

The  Iowa,  Traction  Co.  has  been  incorporat- 
ed under  the  laws  of  New  Jersey  and  pro- 
poses to  build  a  line  of  railroad  from  Oska- 
loosa,  la.,  to  Tama,  la.,  a  distance  of  65  miles. 
The  authorized  capital  is  $2,000,000,  and  Geo. 
E.  Wodehouse,  of  Oskaloosa,  la.,  is  the  prin- 
cipal stockholder. 

-According  to  a  bulletin  issued  by  the  Com- 
mercial Club  of  Des  Moines.  la.,  surveyors 
are  soon  to  start  on  a  preliminary  survey  for 
the  extension  of  the  St.  Paul  &  Des  Moines 
R.  R.  from  Garden  Grove,  a  station  on  the 
Short  Line  in  Hardin  County  about  60  miles 
north  of  Des  Moines,  to  Waterloo  and  Cedar 
Falls. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
is  projecting  a  20-mile  extension  from  Water- 
loo to  Dike.  Surveys  for  the  line  were  made 
this  year  and  construction  contracts  are  to  be 
let  next  year.  T.  E.  Rust,  Waterloo,  la.,  is 
Chief  Engineer,  and  L.  S.  Cass,  Waterloo,  is 
President. 

.\dvices  from  Villisca,  la.,  state  that  grad- 
ing on  the  Atlantic  Northern  &  Southern  Rail- 
road line  from  Atlantic,  la.,  to  Villisca  is  being 
pushed  rapidly. 

Kcinsas. 

The  Garden  City,  Gulf  &  Northern  R.  R. 
Co.  now  has  40  miles  of  line  constructed  and 
work  is  under  way  on  the  remainder  of  its 
projected  120-mile  line.  The  company  also 
proposes  a  line  from  Liberal  to  St.  Francis, 
Kan.,  2^0  miles.  Ten  local  contractors  are 
now  at  work  on  the  road.  L.  L.  Graham,  Gar- 
den City,  Kan.,  is  Chief  Engineer  and  B.  M 
McCue,  Garden  City,  is  President.  E.  A.  Ten- 
nis, Garden  City,  is  Manager. 

The  grading  for  the  railroad  from  West- 
moreland to  Wamego  has  been  started  and  the 
promoters  expect  to  complete  this  part  of  the 
work  this  fall. 

Meetings  have  been  held  at  .-Xshland,  Kan., 
and  Englewood  to  consider  granting  aid  to 
the  State  Line  Railroad  building  west  from 
Hardtner  in  Barber  County.  The  promoters 
ask  for  $3,000  for  a  preliminary  survey,  and  in 
case  the  line  is  run  into  Ashland,  and  licross 
the  country  they  want  $75,000  in  bonds. 

A  new  autogenous  welding  plant  will  be 
constructed  at  the  shops  of  the  Santa  Fe 
System  at  Topeka,  Kan.,  at  a  cost  of  $6,500. 
An  appropriation  has  been  made  to  cover  the 
cost  of  the  work. 

Good  progress  is  being  made  by  Wheeler 
&  Kelher,  Garden  City,  Kan.,  on  their  contract 
for  grading  for  the  railroad  from  Westmore- 


land, Kan.  The  following  sub-contractors  are 
working  on  the  grade:  Jim  Reilly  of  Emmett, 
who  has  contracted  to  grade,  counting  from 
Westmoreland,  miles  five,  ten  and  eleven;  J. 
E.  Sracy,  miles  thirteen  and  fourteen ;  C.  W. 
Humburd,  miles  fifteen  and  sixteen;  P.  H. 
Smith,  mile  twelve ;  William  Burns,  mile  six, 
and  E.  Woodworth,  mile  nine. 

The  Santa  F'e  System  has  arranged  to  spend 
$2,500  in  connection  with  the  alteration  of  the 
water  tank  and  extension  of  the  crane  line 
at  Great  Bend,  Kan. 

At  a  recent  meeting  of  business  men  at  Sa- 
lina,  Kan.,  it  was  agreed  to  subscribe  $150,000 
of  the  necessary  $350,000  to  begin  the  construc- 
tion of  a  railroad  line  from  Newton,  Kan.,  to 
Chester,  Neb.  A  total  of  $250,000  already  has 
been  pledged.  The  business  men  in  the  cities 
along  the  route  selected  will  build  the  road 
and  own  it. 

The  Kansas  &  Missouri  R.  R.  Co.,  is  pro- 
jecting a  .37-mile  line  to  run  in  a  southerly 
direction  from  Fort  Scott  to  Pittsburg,  Kan. 
Preliminary  surveys  only  have  been  made  as 
yet.  Capital  to  the  amount  of  $200,000  has 
been  secured  for  construction  purposes.  No 
construction  contracts  have  been  let  nor  has 
the  Chief  Engineer  been  named.  H.  L.  Phil- 
lips, 610  Broadway,  Kansas  City,  Mo.,  is  Pres- 
ident, and  C.  E.  Cory,  Fort  Scott,  Kan.,  is 
Secretary. 

Kentucky. 

The  contract  awarded  Jones  Bros.,  Colum- 
bus, O.,  for  work  on  the  Lexington  &  Eastern 
Ry.  extension,  noted  in  our  last  issue,  includes 
550,000  cu.  yds.  earth  and  rock  excavation, 
2,800  lin.  ft.  of  tunnels,  600  lin.  ft.  of  wood 
trestles,  8,500  cu.  yds.  stone  masonry  and 
15,000  lin.  ft.  of  piling.  Part  of  the  work 
is  to  be  sublet  and  the  contractors  want 
teams,  car  and  cart  outfits,  and  also  small  ma- 
sonry outfits  for  setting  up  stone  boxes.  Good 
prices  can  be  offered  sub-contractors  and  they 
can  obtain  supplies  from  the  warehouse  of  the 
general  contractors  in  the  work.  This  con- 
tract extends  from  Shay  to  White.sburg,  Ky. 

The  Covington,  Big  Bone  &  Carrollton  Trac- 
tion Co.  has  applied  in  the  city  of  Covington 
for  another  franchise  for  the  operation  of 
its  cars  through  the  streets  of  Covington. 
This  is  the  third  franchise  for  which  the  com- 
pany has  applied.  It  is  for  the  use  of  Second 
St.,  from  Johnson  to  the  western  corporation 
line. 

The  Chesapeake  &  Ohio  Ry.,  H.  Pierce,  En- 
gineer of  Construction,  Richmond,  Va.,  has 
completed  plans  for  constructing  shops  and 
terminal  facilities  at  Lexington  and  contrac- 
tors have  already  been  looking  over  the  work. 
About  $200,000  is  to  be  expended. 

The  Louisville,  Lincoln  Farm  &  Mammoth 
Cave  Traction  Co.,  of  Glasgow,  Ky.,  is  re- 
ported to  have  opened  bids  Nov.  1  for  the 
construction  of  the  first  section  of  its  proposed 
47-mile  line.  J.  M.  Richardson,  Glasgow,  Ky., 
is  President.    . 

Louisiana. 

.At  a  recent  mass  meeting  at  Haynesville, 
La.,  a  committee  was  appointed  to  investigate 
the  project  of  securing  the  Clingman-Kinns- 
brew  R.  R.  It  is  claimed  the  road  can  be 
built  through  Haynesville  $90,000  cheaper  than 
the  route  via  Homer,  La.,  to  Memphis,  Tenn. 

.Advices  from  Homer,  La.,  state  that  engi- 
neers are  now  at  work  on  the  route  of  the 
proposed  railway  which  is  planned  to  connect 
Minden,  Homer  and  El  Dorado,  ..Ark.  Tax- 
payers of  Wards  7  and  4  in  that  parish  are  to 
be  asked  for  a  bonus  of  $50,000  to  aid  the 
work.  The  new  road  will  be  part  of  the  Rock 
Island  System  and  will  eventually  be  extended 
to  Memphis,  Tenn.,  giving  this  place  the  out- 
let which  has  been  needed.  .A.  R.  Johnson  and 
C.   O.   Ferguson  arc  promoting  the  project. 

Construction  work  has  been  started  on  the 
Oberlin,  Hampton  &  Eastern  R.  R.  from  Ober- 
lin  to  a  point  on  Bayou  Mezpique,  near  Wil- 
burton,  about  14  miles  southeast.  It  is  ex- 
pected that  the  road  will  be  completed  about 
Jan.  1,  1911. 

Maine. 

The  U.  S.  Circuit  Court  has  issued  a  decree 
ordering  the  sale  of  the  .\tlantic  Shore  Line 
Ry.  to  satisfy  the  claims  of  the  bondholders. 
The  sale  will  be  held  in  Alfred,  Me.,  on  Dec 
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1.  A  bill  was  brought  recently  by  the  Knicker- 
bocker 'I'rust  Co.  of  New  York,  as  trustee  un- 
der the  mortgage,  for  $1,191,500  of  4  per  cent 
bonds.  The  railroad  e.\tends  from  Biddeford 
to  York,  Me. 

Maryland. 
The  Baltimore  &  Ohio  R.  R.  has  completed 
plans  for  terminal  improvements  at  Frederick, 
Md.,  which  will  cost  about  $60,000.  The  plans 
consist  of  a  rearrangement  of  tracks  in  the 
freight  yard  and  the  construction  of  extra 
trackage.  A  new  freight  depot  and  warehouse 
will  be  erected  and  shipping  facilities  provided. 
E.Ktra  storage  space  for  cars  will  also  be  fur- 
nished. 

The  State  Public  Service  Commission  has 
approved  the  application  for  the  purchase  of 
the  Washington,  Berwyn  &  Laurel  Ry.  Co.  by 
the  City  &  Suburban  Electric  Ry.  Co.  The 
former  operates  an  electric  line  from  Laurel 
to  the  District  line,  after  which  its  cars  run 
over  the  City  &  Suburban  Co.'s  tracks  into 
Washington. 

The  Pennsylvania  R.  R.  is  said  to  be  plan- 
ning to  build  a  4-track  tunnel  between  Union 
and  Fulton  St.  stations  in  Baltimore,  Md. 
Some  ground  for  this  rumor  is  found  in  the 
refusal  of  the  conipany  to  explain  why  its  own 
plan  for  the  elimination  of  the  grade  cross- 
ings is  preferred  to  the  one  proposed  by  the 
topographical  survey,  which  the  conipany  ad- 
mits is  less  expensive  than  its  own. 


Michigan. 

The  Grand  Trunk  Ry.,  F.  T.  Irving,  Resi- 
dent Engineer,  Detroit,  Mich.,  has  notified  the 
Board  of  Trade  of  Saginaw,  Mich.,  that  the 
railway  will  do  its  share  in  the  filling  in  of  the 
bayou  and  lowlands  on  the  west  side  of  the 
river  and  adjacent  to  the  river  banks,  for  a 
considerable  distance  within  the  Saginaw  city 
limits.  This  decision  of  the  company  con- 
cerned removes  the  last  obstacle  to  the  pro- 
posed filling  in. 

At  a  meeting  recently  held  by  the  oflficials 
of  the  Detroit,  Toledo  &  fronton  R.  R.,  it  was 
decided  to  reorganize  and  take  the  company 
from  the  hands  of  the  receiver.  A  careful  in- 
spection of  the  system  has  been  made  and 
prospects  are  reported  to  be  very  bright.  G. 
K.  Lowell,  Detroit,  Mich.,  is  Receiver,  and  J. 
A.  Strubel  is  Assistant  General  Manager. 

Work  has  been  commenced  by  the  Grand 
Trunk  Ry.  for  the  extensive  additions  planned 
to  its  shops  at  Port  Huron,  Mich.  The  cost 
of  the  work  is  $100,000. 

Minnesota. 

The  construction  of  an  interurban  line  be- 
tween Algona  and  Fairmont  is  proposed.  It 
is  proposed  l>hat  the  citizens  along  the  proposed 
route  unite  in  having  a  reliable  preliminary 
survey  made  of  a  line  from  Algona  through 
Lotts  Creek,  Fenton,  Seneca,  Armstrong  and 
then  north  into  Minnesota  near  the  northwest 
corner  of  Kossuth  county,  straight  into  Fair- 
mont. It  is  estimated  that  this  survey  could 
be  thoroughly  done  for  somewhere  around 
$3,000.  Tom  Doughty,  Armstrong,  la.,  and 
William  Stewart,  Armstrong,  are  interested. 

Duluth  and  the  Ranges. 

BY    PETER  E.    MEAGHER. 

C.  E.  Jamieson,  contractor  on  the  Canadian 
Northern  extension  into  Duluth,  was  a  caller 
a  few  days  ago,  and  reported  that  he  was  rap- 
idly finishing  up  his  work. 

J.  Newville,  railroad  contractor,  was  a  visi- 
tor with  us  last  week.  He  has  been  working 
the  past  season  for  Morris  &  Shepard  on  the 
Great  Northern  R.  R.  in  North  Dakota,  and 
has  completed  his  contract. 

C.  B.  Bean  of  the  C.  C.  Sagnell  Construc- 
tion Co.,  of  Denver,  Colo.,  was  a  visitor  with 
us  recently.  They  have  been  doing  some 
bridge  work  for  MacArthur  Brothers  in 
Wyoming,  and  at  the  present  time  are  looking 
for  some  new  work. 

Charles  Rees,  of  the  American  Loeomotive 
Co.,  was  a  caller  here  this  week.  He  was  on 
his 'way  up  to  the  Iron  Range,  where  his  com- 
pany has  some  steam  shovels  working.  He 
said  that  business  was  pretty  fair. 

Thomas  Walsh,  of  the  Johnson-Carey  Co., 
was  a  caller.  They  have  the  rock  work  on 
the  Canadian  Northern  extension  into  Duluth, 


and  are  progressing  very  nicely  on  the  same. 
They  have  just  sent  three  standard  gage  loco- 
motives up  to  their  large  rock  contract  on  the 
Canadian  Northern  in  Canada. 

Thomas  Higgins,  of  Higgins  &  McDonald, 
Railroad  Contractors,  was  a  visitor.  '1  he  only 
work  ■  they  are  doing  at  the  present  time  is 
some  rock  work  on  the  Canadian  Northern 
near  Duluth. 

L.  .A.  Bumgardner  and  Frank  Peabody,  of 
the  firm  of  Dale  &  Bumgardner,  Railroad 
Contractors,  are  sick  at  the  present  time  with 
typhoid  fever.  Mr.  Peabody  has  been  laid  up 
for  about  five  weeks,  and  is  on  the  road  to 
recovery.'  Mr.  Bumgardner  is  getting  along 
very  nicely.  They  both  have  our  well  wishes 
for  a  rapid  recovery. 

Bids  were  opened  at  Duluth  recently  for 
dredging  of  the  Duluth  harbor,  and  the  Du- 
luth-Superior  Dredging  Co.  of  Duluth  was 
the  lowest  bidder  at  9  cts.  per  cu.  yd.  The 
Great  Lakes  Dredging  Co.  were  the  next  at 
9.9  cts.  The  Zenith  Dredge  Co.  of  Duluth  , 
bid  10  3/9  cts.  The  Northern  Dredge  &  Dock 
Co.,  14  cts.,  and  the  Empire  Engineering  Co. 
of  New  York  15  cts.  The  Duluth-Superior 
Dredging  Co.  was  awarded  the  contract,  and 
have  already  started  on  the  same. 

John  Dunlavey,  General  Superintendent  for 
the  Duluth  &  Northeastern  Ry.  Co.,  was  a 
caller  at  this  office  a  few  days  ago.  They  are 
very  busy  at  the  present  time  constructing 
about  30  miles  of  railroad.  They  are  doing 
this  work  themselves. 

W.  F.  Lawrence  of  Pastoret-Lawrence  Co., 
General  Contractors,  was  a  caller  this  week. 
They  have  a  great  many  sewer  and  water 
contracts  under  way  at  the  present  time,  and 
he  reported  that  all  of  them  were  going  along 
in  very  nice  shape. 

The  labor  situation  at  Duluth  is,  if  anything, 
worse  than  it  was  two  weeks  ago.  The  wages 
being  offered  for  common  labor  run  from  $2.25 
to  $2.50  per  day,  and  there  are  about  three 
jobs  for  every  man.  There  is  a  great  deal  of 
construction  work,  municipal  and  lumbering 
operations  going  on  in  this  vicinity,  and  there 
is  really  at  the  present  time  a  very  serious 
shortage  of  men. 

Mississippi. 

According  to  a  letter  received  by  the  Board 
of  Trade  of  Natchez,  Miss.,  a  company  has 
been  organized  by  financiers  of  Western  cities, 
to  construct  and  operate  a  trunk  line  from  a 
deepwater  point  near  Houston,  into  that  city, 
and  thence  northeast  through  the  timber  dis- 
trict of  East  Texas  and  Western  Louisiana  to 
some  point  on  the  Mississippi  River  as  its 
eastern  terminus.  It  is  the  desire  of  the  com- 
pany to  make  Natchez  the  eastern  terminus, 
if  conditions  are  favorable.  The  distance  from 
Houston  to  Natchez  is  294  miles.  Edward 
Kennedy,  Houston,  Tex.,  is  interested. 

Surveys  have  been  made  for  a  railway  to  be 
built  from  Tishomingo  to  the  stone  quarries 
three  miles  distant  from  that  city.  Work  on 
the  road  will  be  started  at  an  early  date. 

Missouri. 

The  first  report  of  the  Kansas  City  Terminal 
Ry.  Co.  of  Kansas  City,  organized  March  10, 
1910,  to  take  over  the  franchises  of  the  Kansas 
City  Belt  Ry.  Co.,  shows  that  the  company 
has  a  total  par  value  of  capital  stock  author- 
ized of  $50,000,000,  of  which  $1,200,000  is  is- 
sued and  outstanding,  and  $17,500,000  of  out- 
standing mortgage  bonds.  The  company  re- 
ports its  operating  revenues  from  March  10  to 
June  30  to  have"  been  $113,171,  and  its  op- 
erating expenses,  $117,525,  making  an  oper- 
ating deficit  of  $4,364.  Of  its  operating  ex- 
penses during  the  period  of  that  time,  $20,356 
was  for  maintenance  of  way  and  structure. 
$2,931  for  maintenance  of  equipment,  $64,399 
for  transportation  expenses,  $3,497  for  gen- 
eral expenses.  The  report  shows  the  total 
cost  of  railroad  and  equipment  to  be  $12,800,- 
639.40,  of  this  amount  $4,702,258.75  was  for 
real  estate  purchased  for  a  site  for  new  union 
passenger  .station  and  its  tracks  and  for  pros- 
pective widening  of  present  right  of  way, 
which  was  acquired  from  the  Kansas  City  Belt 
Ry.  Co. 

City  Council  of  Savannah,  Mo.,  has  granted 
a  franchise  to  the  Chicago  Great  Western  R.  R. 
permitting   them    to    construct   two   additional 


tracks  through  the  city.  One  will  begin  at  the 
switch  of  the  old  stove  factory  warehouse  and 
will  run  south  to  the  power  house,  and  the 
other  will  commence  at  a  point  east  of  the 
stock  yards  and  run  south  on  the  east  side  of 
the  passing  switch  to  the  old  harrow  factory 
site. 

Mr.  D.  C.  Blue  and  Jvlr.  J.  J.  O'Connell  have 
opened  an  office  at  dOVz  Union  Ave.,  Kansas 
City,  Mo.,  where  they  will  act  as  contractors' 
agents  and  will  also  conduct  a  railroad  labor 
agency. 

The  Santa  Fe  System  has  auihorized  the 
construction  of  one  of  its  new  style  steel 
tanks  and  cranes  to  be  built  at  Marceline,  Mo., 
at  a  cost  of  $5,800. 

The  St.  Louis,  Webster  &  Valley  Park  Ry., 
which  has  24  miles  of  line  completed  but  not 
yet  in  operation,  is  reported  to  have  been  sold 
to  J.  D.  Houseman,  St.  Louis,  Mo.  It  is  said 
that  this  road  will  now  be  extended  from  the 
present  terminus  at  Webster,  through  the  cen- 
ter of  St.  Louis  county,  to  a  point  opposite 
Weldon  Springs  on  the  Missouri  River.  Mr. 
Houseman  is  also  interested  in  the  St.  Louis 
County  Belt  R.  R.,  which  proposes  a  30-mile 
belt  line  to  extend  from  O'Neill,  just  north  of 
the  city  limits  of  St.  Louis,  to  Spanish  Lake, 
Ferguson,  Ramona,  Vinita  Park,  Clayton, 
Webster,  Maplewood,  Grant  Farm  and  Jeffer- 
son Barracks.  At  the  western  limits,  near  the 
southwestern  corner  of  Forest  Park,  it  will 
connect  with  the  St.  Louis,  Webster  &  Valley 
Park.     The  line  will  be  thirty  miles  long. 

St.  Louis  Items. 

BY  A.   B.    KOENIG. 

The  J.  A.  Ware  Construction  Co.  has  started 
on  its  Missouri  Pacific  work  near  Herman, 
Mo. 

Jerry  Lyman  left  here  the  other  day  to 
open  up  work  for  the  J.  A.  Ware  Construc- 
tion Co.  between  Herman  and  Gasconade,  Mo., 
on  the  Missouri  Pacific  R.  R. 

A  passenger  station  to  cost  $1,000,000  will 
be  erected  by  the  Illinois  Central,  Yazoo  and_ 
Mississippi  Valley.  FVisco  and  Rock  Island' 
Railroads  at  Calhoun  Ave.  and  Mahi  St., 
Memphis.  The  Rock  Island,  it  is  said,  has 
been  holding  out  of  any  agreement  toward  a 
new  station  until  its  controversy  with  the  city 
over  the  West  Memphis  freight  rates  was  set- 
tled. This  matter  has  not  been  settled,  but  it 
is  said  that  the  Rock  Island  has  decided  not 
to  wait  on  this  account,  the  officials  feeling 
that  the  rate  matter  will  be  amicably  adjusted. 
The  Rock  Island  signed  the  agreement  last 
week.  The  Frisco  entered  the  agreement  with 
the  Illinois  Central,  the  head  of  the  move- 
ment, a'nd  its  subsidiary,  the  Y.  &  M.  V.,  some 
time  ago.  Vice  President  Parke  of  the  Illi- 
nois Central  is  expected  in  Memphis  this  week, 
at  which  time  he  is  expected  to  make  official 
announcement  of  the  agreement.  The  L.  & 
N.,  Southern  Cotton  Belt,  Iron  Mountain  and 
other  roads  entering  Memphis  made  combined 
efforts  some  time  ago  to  settle  on  plans  for  a 
real  union  station,  but  the  Illinois  Central 
Railroad  and  others  refused. 

L.  G.  Hamblet  has  been  apopinted  General 
Manager  for  the  Petersen  &  Fell  Boarding  & 
Supply  Co.  W.  J.  Rowland  resigned  last  week 
as  Superintendent  of  the  above  company. 

W.  L.  Mosby  came  in  from  Slough  Land- 
ing, Tenn.,  for  a  bunch  of  skinners  and  left 
here  happy.  Mosby  has  a  lot  of  levee,  also 
railroad  work  to  let  in  Tennessee  in  quantities 
to  suit  outfits.     Write  him  at  Hickman.  Ky. 

The  Board  of  Local  Improvements  of  East 
St.  Louis  has  adopted  plans  for  the  improve- 
ment of  five  East  St.  Louis  streets  at  a  cost 
of  approximately  $100,000.  No  objectors  ap- 
peared when  the  public  hearing  was  called  in 
I\Iayor  Cook's  office.  According  to  the  plans 
adopted,  brick  will  be  used  in  the  improve- 
ment of  18th  St.,  Alexander  St.  and  27th  St, 
while  concrete  and  gravel  will  be  used  on  19th 
St.,  or  Gray  Boulevard  and  Wimmer  Place. 
The  work  on  these  streets,  all  of  which  are  in 
what  is  known  as  "Lincoln  Place."  will  cost 
$84..524.  Because  the  board  did  not  feel  justi- 
fied in  deciding  immediately  whether  to  use 
brick  or  creosote  blocks  in  the  improvement 
of  Ridge  Ave.,  the  hearing  on  this  street  went 
over.  The  Ridge  Ave.  improvement  will  cost 
approximately  $16,000  if  brick  is  used.    Mayor 
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Cook  said  that  he  would  try  to  get  the  City 
Council  to  reconsider  its  action  in  killing  the 
ordinance  for  the  improvement  of  State  St. 
This  improvement  means  a  boulevard  14  miles 
long.    It  will  cost  $277,000. 

Pat  Hickey  of  Hannon  &  Hickey  has  extend- 
ed an  invitation  to  come  to  New  York  and 
ride  in  his  new  touring  car.  We  have  accept- 
ed Pat's  invitation  and  we  will  call  on  him  the 
first  time  we  are  in  New  York  and  take  this 
ride. 

The  first  meeting  of  the  directors  of  an  in- 
terurban  railway  which  has  just  been  char- 
tered by  the  Secretary  of  State  of  Illinois  has 
been  held  at  Springfield,  111.  Isaac  A.  Smith, 
5109  Morgan  St.,  Civil  Engineer,  is  president 
of  the  company.  The  survey  of  the  proposed 
road,  it  is  said,  passes  through  the  county 
seats  of  Montgomery,  Bond,  Clinton,  Wash- 
ington, Fayette,  Wabash  and  Madison  Coun- 
ties, Illinois  and  Centralia,  Springfield  and 
East  St.  Louis,  111.,  and  St.  Louis.  The  man- 
agement says  the  road  will  be  financed  in  Am- 
sterdam, Holland,  and  when  completed  will 
cost  $18,500  a  mile.  Either  electric  or  gaso- 
line motor  cars  will  be  used.  The  incorpora- 
tors and  first  Board  of  Directors  are:  Isaac 
A.  Smith,  St.  Louis ;  Geo.  W.  White,  Creve 
Coeur,  salesman,  Mississippi  Valley  Trust 
Company ;  Noble  E.  McMillan,  3504A  Vista 
.\ve.,  stenographer,  Mississippi  Valley  Trust 
Company;  Alfred  L.  Lynch,  2122A  Waverly 
Place,  salesman,  Mississippi  Valley  Trust 
Company,  and  Jas.  W.  Gullett.  H.  B.  Williams, 
John  B.  Conant,  Oscar  Ansell  and  Wm.  J. 
Barrett,  of  Springfield,  111. 

The  C.  &  A.  R.  R.  Co.  has  finished  double 
tracking  their  road  between  Bloomington  and 
.\tlanta,  111. 

Wm.  Wilson  writes  us  from  Effington,  111., 
that  he  wants  work  for  a  6  to  10  team  outfit. 

Pat  Hannon  returned  from  San  Francisco 
last  week,  looking  better  than  ever. 

Swift  &  Rust  secured  a  nice  paving  con- 
tract from  the  Burlington  R.  R.  Co.  at  Hanni- 
bal, Mo. 

Chas.  Nagel  was  in  and  out  of  town  last 
Tuesday.     Nagel  reports  everything  lovely. 

Labor  is  scarcer  now  than  ever  before.  The 
Steamer  Rees  Lee  leaving  here  last  week  for 
Memphis  had  to  pay  its  colored  roustabouts 
$100  per  month  and  board  and  even  at  these 
prices  was  only  able  to  secure  half  crew. 
The  prices  they  are  paying  for  picking  cotton 
in  the  south  range  from  $1.00  to  $1.20  per  100 
lbs.,  which  has  attracted  all  of  the  colored  la- 
bor and  as  no  white  labor  to  amount  to  any- 
thing is  coming  in  from  the  north,  the  situa- 
tion is  beginning  to  look  serious  in  the  south. 

Montana. 

The  Northern  Pacific  R.  R.  is  understood  to 
have  completed  its  surveys  for  its  Glendive- 
Helena  cutoff,  and  maps  and  detailed  data  are 
said  to  have  been  prepared  so  that  contracts 
can  be  let  and  construction  work  started  in 
the  early  spring. 

Indications  are  that  work  will  probably  be 
started  early  in  the  spring  on  the  Mondak- 
Helena  line  of  the  Great  Northern  R.  R.  The 
company  has  secured  nearly  all  its  right  of 
way  from  Mondak  through  Lewiston  to  Hob- 
son,  where  connection  will  be  made  with  the 
Billings  &  Northern.  From  Hobson  to  Meag- 
her into  Helena  the  line  will  be  owned  jointly 
by  the  Great  Northern  and  the  Northern  Pa- 
cific. The  Great  Northern  has  secured  all  of 
its  right  of  ways  through  Lewiston  and  has 
removed  the  buildings,  preparatory  to  grading. 
For  a  distance  of  30  miles  between  Grass 
Range  and  Forest  Grove  the  Great  Northern 
and  the  Milwaukee  will  control  jointly  a  30-ft. 
roadbed,  but  will  own  and  use  separate  tracks. 

New  Mexico. 

The  Rock  Island,  Texico-Farwell  &  South- 
ern Ry.  has  closed  a  contract  with  the  Cal- 
bach  Construction  Co.,  Portland,  Ore.,  for  the 
construction  of  100  miles  of  railroad  from 
Texico,  N.  Mex.,  to  Farwell  south.  Work  is 
now  in  progress  and  a  full  force  will  be  put 
on  as  soon  as  the  grading  machines  arrive. 
This  road  will  traverse  a  fine  agricultural 
country  v/hich  is  susceptible  of  great  develop- 
ment. From  Texico  to  the  Texas- Pacific  is 
an  undeveloped  country  1.50  miles  wide,  with- 
out a  railroad,  and  this  line  will  traverse  the 


center  of  it.  The  company  is  in  the  market 
for  ties,  rails  and  other  construction  mate- 
rials and  expects  to  push  the  work  with  all 
possible  expediency.  M.  J.  Ilealy,  Texico,  N. 
Mex.,  is  President. 

New  York. 

Preliminary  steps  have  been  taken  at  James- 
town, N.  Y.,  for  securing  the  right  of  way 
for  the  construction  of  an  electric  railway  be- 
tween Jamestown  and  Dunkirk,  running 
through  the  villages  of  Gerry,  South  Stockton, 
Centralia.  Cassadaga,  Lily  Dale  and  Laona. 
Among  those  interested  arc  V.  E.  Peckham, 
Orsell  C.  Price  and  Robert  M.  Garfield. 

Construction  work  has  been  started  on  the 
Sanfords  Corners  cutof?  for  the  New  York 
Central  Lines.  The  work  is  being  done  by  the 
Walsh  Construction  Co.,  of  Davenport,  la. 

The  Utica  &  Mohawk  Valley  Ry.  Co.,  Utica, 
has  applied  to  the  Common  Council  of  Utica 
for  a  franchise  for  operating  its  cars  from 
the  end  of  its  tracks  in  Genesee  St.  to  its 
North  Genesee  St.  line,  including  the  right 
to  cross  the  new  Genesee  St.  overcrossing. 

The  Fonda,  Johnstown  &  Gloversville  R.  R. 
Co.  has  petitioned  the  Common  Council  of 
Amsterdam,  N.  Y.,  for  permission  to  change  its 
route  through  that  city  on  the  line  to  Rockton. 

Bids  were  opened  Oct.  27  by  the  Public  Serv- 
ice Commission  of  New  York  City  for  con- 
structing the  Tri-borough  subway  system  in 
that  city.  In  all  23  contractors  bid  on  the 
work,  .^s  a  rule  the  bids  received  were  lower 
than  the  estimates  made  by  the  Engineers  of 
the  Commission.  For  the  17  sections  of  the 
Broadway-Lexington  Ave.  line  the  Bradley 
Contracting  Co.,  1  Madison  Ave.,  New  York 
City,  offered  bids  a  rough  estimate  of  the 
total  being  $94,000,000.  As  the  city  has  set 
aside  only  $60,000,000  for  subway  work  this 
year,  it  will  be  seen  that  according  to  these 
figures  only  a  portion  can  be  attempted  at  this 
time.  S.  Pearson  &  Sons,  Ltd.,  29  Broadway, 
New  York,  who  built  the  East  River  tubes 
for  the  Pennsylvania  Railroad,  put  in  a  bid 
for  that  section  of  the  Broadway-Lexington 
Ave.  route  from  129th  St.,  beneath  the  Har- 
lem River,  to  Mott  Ave.,  in  The  Bronx.  Its 
bid  is  $8,500,000,  with  a  suggestion  that  the 
tube  beneath  the  river  be  of  cast  iron  rings 
in  concrete.  The  Bradley  Contracting  Co.  put 
in  a  bid  for  the  same  work,  with  either  riveted 
steel  or  cast  iron  tubes.  Its  bid  is  $6,400,000, 
or  $2,100,000  less  than  the  bid  of  S.  Pearson 
&  Sons.  The  Broadway-Lexington  Ave.  line 
is  to  be  about  nine  miles  long,  and  the  -work 
was  divided  into  17  sections.  The  bidders  on 
the  sections  were  as  follow's:  Section  1,  Bat- 
tery Park  to  Cortlandt  St. — Bradley  Contract- 
ing Co.,  Mac.Arthur  Bros.  Co.,  O'Rourke  En- 
gineering Construction  Co.,  and  the  Degnon 
Contracting  Co.  Section  2,  Vesey  St.  to 
Canal  St. — Bradley  Contracting  Co.,  Mac.\r- 
thur  Bros..  O'Rourke  Contracting  Co. ;  F.  L. 
Cranford,  section  2A.  bids  by  the  same  con- 
tractors. Section  3,  Canal  St.  to  Prince  St. — 
Bradley  Contracting  Co.,  Mac.'\rthur  Bros., 
and  F.  L.  Cranford.  Section  4,  Prince  St.  to 
East  14th  St. — Bradley  Contracting  Co.  and 
MacArthur  Bros.  Section  5,  East  Mth  St.  to 
East  26th  St. — Metropolitan  Contracting  Co., 
Bradley  Contracting  Co.  and  Mac.'Vrthur  Bros. 
Section  6,  East  26th  St.  to  Grand  Central  Sta- 
tion— Degnon  Contracting  Co.,  Bradley  Con- 
tracting Co.  and  MacArthur  Bros.  Section  7, 
Grand  Central  to  East  53rd  St. — Degnon  Con- 
tracting Co.,  Bradley  Contracting  Co.,  Mac- 
.\rthur  Bros,  and  Chirles  H.  Beckworth.  Sec- 
tion 8,  E.  .53rd  St.  to  E.  67th  St.— Degnon  Con- 
tracting Co.  and  Bradley  Contracting  Co. 
Section  9.  E.  67th  St.  to  E.  78th  St.— Bradley 
Contracting  Co.  Section  10.  E.  78th  St.  to  E. 
93rd  St. — Henry  Steers  and  Bradlev  Contract- 
ing Co.  Section  11,  E.  93rd  St.  to  E.  105th 
St. — Henry  Steers  and  Bradlev  Contracting 
Co.  Section  12.  E.  105th  St.  to  E.  117ih  St.— 
Behrman  &  Rodeers,  Bradley  Contracti'.g  Co. 
and  the  Oscar  Daniels  Co.  Section  13.  East 
117th  St.  to  E.  128th  St.— Brody  &  Adler. 
Bradley  Contracting  Co..  MacArthur  Bros,  and 
the  Hugh  Nawn  Contracting  Co.  Section  14H, 
12Sth  to  E.  138th  St.,  under  the  Harlem  River 
— S.  Pearson  &  Sons,  Ltd.,  Bradley  Contract- 
ing Co.,  Mac.-Xrthur  Bros,  and  the  O'Rourke 
Contracting  Co.  Section  14K.  covering  the 
same   territory — Arthur  McMullin,   the   Brad- 


ley Contracting  Co.,  MacArthur  Bros,  and  the 
O'Rourke  Engineering  Construction  Co.  The 
Public  Service  Commisison's  engineers  sup- 
plied two  separate  specifications  for  building 
the  tube  under  the  Harlem  River,  one  being  a 
steel-riveted  tube  and  the  other  a  cast-iron 
tube,  leaving  it  optional  with  the  contractors 
to  bid  on  either  of  the  two  forms.  Section  15, 
E.  137th  St.  to  E.  157th  St.— The  Goodwin 
Construction  Co.,  the  Bradley  Contracting  Co., 
the  Hugh  Nawn  Contracting  Co.,  Boston, 
Mass.,  and  the  Haggerty-Drummond  Co.  For 
the  Canal  St.  subway,  .8  mile  long,  the  follow- 
ing were  bidders:  Section  I,  Washington  St. 
to  W.  Broadway — The  Metropolitan  Contract- 
ing Co.  and  the  Bradley  Contracting  Co.  Sec- 
tion 2,  W.  Broadway  to  Manhattan  Bridge — 
Bradley  Contracting  Co.  For  the  Broadway- 
Lafayette  loop  in  Brooklyn,  8  miles  long,  the 
bidders  were  as  follows:  Section  1,  Wil- 
liamsburg Bri('ge  to  Flushing  Ave. — The  Brad- 
ley Contracting  Co.,  F.  L.  Cranford,  Patrick 
McGovern,  Newman  &  Carey  and  the  Degnon 
Contracting  Co.  Section  2.  Flushing  Ave.  to 
Broadway,  thence  to  Tompkins  Ave. — The 
Degnon  Contracting  Co.,  the  Bradley  Con- 
tracting Co.,  Patrick  McGovern,  Newman  & 
Carey  and  the  Hugh  Nawn  Contracting  Co. 
Section  3,  Tompkins  Ave.  to  .Ashland  PI. — 
The  Degnon  Contracting  Co..  the  Bradley  Con- 
tracting Co.,  S.  Pearson  &  Sons,  Ltd. ;  .Smith, 
Scott,  Harmon  &  Hickey,  the  Oscar  Daniels 
Co.,  the  Hugh  Nawn  Contracting  Co.,  New- 
man &  Carey,  the  Smith-Pennock  Contracting 
Co.,  J.  H.  Holmes,  Creamer.  Cranford  &  Don- 
ovan, and  Walter  H.  Cahagan.  Rough  esti- 
mates show  that  the  bids  of  the  Bradley  Con- 
tracting Co.  for  the  sections  of  the  Broadway- 
Lexington  Ave.  subway  in  numerical  order 
are:  $6,987,000,  $9,065,000,  $2,323,000,  $3,620,- 
000,  $3,716,000,  $2,473,000.  $3,634,000.  $3,870.- 
000.  $3..360,000,  $2,447,000.  $3,2.53,000.  $3,1.32,000, 
$3,474,000,  $4,701,000,  $6,.396.000.  $6,362,000  and 
$5,3.36.000.  The  Bradley  Contracting  Co.  also 
bid  $5,979,000  on  that  part  of  the  Canal  St.  sub- 
way from  Washington  St.  to  West  Broadway, 
and  $9,163,000  for  the  second  section  of  that 
subway,  from  West  Broadway  to  Manhattan 
Bridge.  Its  bids  for  the  three  sections  of  the 
Broadwav-Lafavette  Ave.  route  in  Brooklyn 
were  numerically  $4,318,000,  $4,725,000  and 
$3,451,000. 

North  Carolina. 

The  Statesville  Air  Line  R.  R.  Co.,  of 
Statesville,  N.  C,  is  to  at  once  build  a  new 
line  of  road  from  Statesville  to  Yadkinville, 
the  county  seat  of  Yadkin  County,  a  distance 
of  25  miles.  The  road  will  be  built  by  convict 
labor,  arrangements  having  been  made  to 
transfer  50  convicts  from  the  state  prison  to 
Statesville  to  begin  the  work  of  grading  ior 
the  new  line  at  once. 

Surveys  have  bien  started,  according  to  ad- 
vices from  Scotland  Neck.  N.  C,  for  the  con- 
struction of  a  railroad  to  Roanoke  River  for 
the  Bowers-White  Lumber  Co.  The  work  is 
in  charge  of  L.  R.  Mills.  Lake  Forest,  N.  C. 

Ohio. 

The  stockholders  of  the  Cleveland,  Barber- 
ton,  Coshocton  &  Zanesville  Ry.  Co.  have 
voted  to  increase  its  capital  stock  to  $2,000,000. 
This  company  was  organized  three  years  ago, 
and  has  acquired  some  190  miles  of  private 
right  of  way  for  its  proposed  electric  lines.  It 
is  said  that  grading  work  is  to  be  started  this 
month  on  the  first  section  between  Cleveland 
and  Orrville.  A.  De  Mayo  &  Co.,  Montreal. 
Que.,  are  the  contractors. 

The  Norfolk  &  Western  Ry.  has  ordered 
100-lb.  rails  for  all  its  Ohio  double-tracking 
sections  to  the  amount  of  15,000  tons  for  1911 
delivery. 

The  Chesapeake  &  Ohio  Ry.  Co.  of  Indiana, 
H.  C.  Starr,  General  Manager,  355  Dearborn 
St.,  Chicago,  III.,  is  stated  to  hive  prepared 
plans  for  new  yards  on  a  lartre  scale  near  Fer- 
guson Road  and  Lick  Run  Road.  Options  on 
ten  acres  of  land  for  this  purpose  have  been 
secured.  The  new  yards  will  be  about  five 
miles  from  the  business  section  of  Cincinnati 
and  on  the  division  that  was  formerly  the  C, 
C.  &  L.  Road. 

.\  project  is  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Newark, 
O..  to  Coshocton  and  Uhrichsville.    The  route 


40 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  i8. 


will  parallel  the  Panhandle  R.  R.  between  the 
points  named.  E.  A.  Nesbit  of  Pittsburg  and 
A.  E.  Townsend  of  Doyleston  are  the  promot- 
ers of  the  project. 

The  Massillon  Brewster  Air  Line  Co.  has 
completed  surveys  and  is  now  negotiating  for 
capital  for  the  construction  of  its  proposed 
eight-mile  line  from  Massillon  to  Brewster 
over  private  right  of  way.  Howard  Yost  is  Chief 
Engineer  and  Jacob  J.  Wise,  Massillon,  O.,  is 
President. 

The  Columbus,  New  Albany  &  Johnstown 
Traction  Co.  has  been  purchased  by  Anderson 
T.  Herd  of  New  York  City.  It  is  now  said 
that  steps  will  be  taken  at  once  for  building 
the  road  to  Mansfield. 

Oklahoma. 

Citizens  of  Taft,  a  city  about  nine  miles 
west  of  Muskogee,  have  asked  the  Muskogee 
Electric  Traction  Co.,  R.  D.  Long,  General 
Manager,  Muskogee,  to  build  a  line  to  that 
place.  The  plan  proposes  the  extension  of  the 
Alta  Vista  line  through  the  brick  yards  and 
Crekola  to  Taft.  It  is  possible  to  cross  Pecan 
Creek  over  a  county  bridge. 

The  Wichita  Falls  &  Northwestern  Ry.  has 
now  under  construction  an  extension  of  its 
main  line  from  Elk  City,  Okla.,  north  to  the 
town  of  Hammon,  Okla.,  18  miles.  The  work 
is  being  done  by  the  Te.xas  &  Oklahoma  Con- 
struction Co.,  of  Wichita  Falls,  Texas.  About 
90  per  cent  of  the  grading  has  been  completed, 
and  tracklaying  will  begin  early  in  November. 
The  grading  was  let  to  small  sub-contractors, 
and  averaged  about  30,000  cu.  yds.  per  mile. 
The  tracklaying,  bridging  and  buildings  will 
be  done  by  the  construction  company  with  its 
own  forces.  The  line  will  be  laid  with  65-lb. 
rail  with  2,760  oak  ties  per  mile,  and  will  have 
only  trestle  bridges  of  a  total  length  of  about 
1,500  lin.  ft.  All  material  has  been  ordered. 
R.  A.  Thompson,  Wichita  Falls,  Texas,  is 
Chief  Engineer  of  the  Wichita  Falls  &  North- 
western Ry. 

The  Texas,  Oklahoma  &  Eastern  Ry.  has 
been  incorporated  at  Guthrie,  Okla.,  with  a  cap- 
ital stock  of  $200,000,  and  proposes  the  con- 
struction of  a  30-mile  line  from  Valiant 
through  Bismarck  to  Mountain  Fork  River  in 
McCurtain  County,  tapping  some  of  the  best 
pine  timber  in  Oklahoma.  The  incorporators 
are  J.  E.  Hansdricks,  A.  E.  Hart,  Harry  L. 
Drieks,  J.  S.  Kirkpatrick,  Kansas  City,  Mo. ; 
S.  B.  McCargev  Bismarck ;  C.  E.  Baxter  and 
J.  H.  Crook,  Idabel,  Okla. 

Oregon. 

The  Santiam  Development  Co.  has  applied 
for  a  franchise  over  the  principal  streets  of 
Salem  to  be  used  in  connection  with  an  elec- 
tric railway  from  that  city  to  Slayton.  The 
company  proposes  to  have  the  line  in  opera- 
tion within  two  years. 

The  Rogue  River  Valley  Ry.,  W.  S.  Barnum, 
President,  Jacksonville,  Ore.,  has  work  under 
way  for  an  extension  west  from  Jacksonville 
for  a  distance  of  two  miles  up  Jackson  Creek. 

Work  will  be  completed  some  time  in  De- 
cember on  the  Oregon  Railroad  &  Navigation 
Co.'s  cutoff  from  Pendleton  to  Yoakum.  This 
has  been  an  expensive  piece  of  work  and  cov- 
ers but  12%  miles  and  will  cost  nearly  $1,- 
200,000,  or  about  $100,000  a  mile.  Heavy 
grades  have  been  eliminated  and  curves 
straightened,  shortening  the  distance  1.7  miles. 

Four  steam  shovels  are  now  at  work  be- 
tween Gresham  and  Portland,  grading  for  the 
projected  line  of  the  Mount  Hood  Ry.  Co., 
Commercial  Bldg,,  Portland.  It  is  expected 
that  the  grade  will  be  completed  to  Sandy 
River  by  March  1. 

The  Portland  Railway  Light  &  Power  Co., 
Portland,  Ore.,  is  to  at  once  extend  its  Caza- 
dero  lines  for  a  distance  of  3%  miles. 

Tracklaying  on  the  Oregon  Trunk  Line  from 
the  Columbia  River  south  began  about  Oct.  14 
and  it  is  expected  that  the  work  will  be  com- 
pleted as  far  as  the  Crooked  River  within  the 
next  70  days.  There  is  sufficient  material  on 
the  ground  at  present  to  complete  tracklaying 
to  Crooked  River,  in  Crook  County,  a  distance 
of  131  miles  from  Malmood,  Ore.,  the  station 
on  the  Columbia  River.  At  Crooked  River 
work  will  be  delayed  on  account  of  the  deep 
canyon  and  it  will  be  necessary  to  build  a 
bridge  at  th^t  point  before  laying  of  tracks  can 


be  begun  between  there  and  Bend,  a  distance 
of  25  miles.  The  grade  for  the  entire  distance 
between  the  Columbia  River  and  Bend  is  prac- 
tically completed,  covering  a  distance  of  156 
miles.  The  bridge  across  Crooked  River  will 
be  340  ft.  in  length  and  350  ft.  above  the  bot- 
tom of  the  canyon.  Although  it  is  necessary 
to  cross  the  Deschutes  River  at  three  different 
places  with  high  bridges,  the  largest  and  most 
costly  structure  will  be  over  the  Crooked 
River  Canyon. 

Pennsylvania. 

A  company  which  proposes  an  electric  rail- 
way between  Montandon,  Lewisburg  and  Mif- 
flinburg  is  reported  to  have  been  granted  the 
right  to  electrify  that  portion  of  the  Lewis- 
burg &  Tyrone  R.  R.  between  Montandon  and 
Mitflinburg.  It  is  said  that  connection  will  be 
made  with  the  trolley  system  at  East  Lewis- 
burg, where,  by  means  of  an  extensive  over- 
the-river  road,  a  line  can  easily  be  built  that 
will  permit  the  trolley  cars  to  reach  the  rail-  ' 
road  and,  using  the  bridge,  come  into  Lewis- 
burg, thence  to  Mifflinburg.  J.  T.  Whittaker, 
Harrisburg,  Pa.,  is  interested. 

The  Westchester  &  Wilmington  Elec- 
tric Ry.  Co.  has  completed  surveys  and 
has  secured  the  capital  for  the  construc- 
tion of  its  projected  16-niile  line  from 
the  Pennsylvania  R.  R.  station  at  Wil- 
mington along  Concord  Pike  to  West 
Chester.  The  contract  for  constructing  the 
road  has  been  let  to  the  Eastern  Railway  Con- 
struction Co.  Louis  Dalmos,  Morris  Bldg., 
Philadelphia,  Pa.,  is  President  of  the  West 
Chester  &  Wilmington  R.  R.,  and  H.  G.  H. 
Cooke,  Real  Estate  Trust  Bldg.,  Philadelphia, 
Pa.,  is  Chief  Engineer. 

The  Philadelphia  &  Reading  Ry.  has  award- 
ed the  following  contracts  in  connection  with 
the  elevation  of  its  tracks  on  the  Richmond 
Branch  in  Philadelphia.  For  the  construction 
of  steel  bridges  over  Kensington  and  Frank- 
ford  avenues  and  abutments,  the  American 
Bridge  Co.,  $125,428.  For  fill  and  masonry  to 
carry  the  elevated  tracks  between  those  points, 
John  McMenamin,  Arcade  Bldg.,  Philadelphia, 
$117,425. 

The  Monongahela  &  Western  R.  R.  has  made 
surveys  and  has  secured  the  right  of  way  fcr 
an  extension  from  its  present  terminus  at  Ma- 
riana to  Ten  Mile  Creek,  within  four  miles 
of  the  Monongahela  River.  The  extension 
would  be  made  to  gain  admittance  into  new 
coal  fields  about  to  be  opened  up  in  the  Mari- 
anna  and  Zollarsville  region. 

The  Clarion  &  East  Brady  Electric  Ry.  Co. 
is  projecting  a  line  to  connect  Clarion,  Reids- 
burg,  Curilsville,  Sligo,  Reinersburg  and  East 
Brady.  Construction  contracts  for  the  first 
section  from  Clarion  to  Reidsburg,  six  miles, 
will  be  let  at  once.  G.  E.  Arnold,  Clarion,  Pa., 
is  President. 

The  Chambersburg,  Greencastle  &  Waynes- 
boro Street  Ry.  Co.  has  decided  to  defer  the 
extension  of  the  trolley  line  to  Blue  Ridge 
Summit  and  to  Shippensburg  until  all  the 
rights  of  way  have  been  secured.  For  this 
reason  the  contract  for  the  building  of  the 
line  between  Pen-Mar  and  the  Summit  was  not 
let  as  had  been  expected. 

It  is  reported  that  the  Lehigh  Valley  R.  R. 
has  advertised  for  bids  for  the  construction 
of  double  track  between  Lofty  and  Delano,  a 
distance  of  about  5  miles.  G.  L.  Moore,  South 
Bethlehem,  Pa.,  is  Engineer  Maintenance  of 
Way. 

South  Dakota. 

The  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
is  reported  to  be  planning  to  have  work  started 
next  spring  on  the  extension  of  its  line  from 
Platte,  S.  Dak.,  to  Orient.  For  several  years 
Platte  has  been  the  northern  terminus  of  the 
Charles  Mix  County  line  of  the  company.  It 
is  believed  that  when  the  Platte  line  is  ex- 
tended it  will  run  in  a  northwesterly  direction 
from  Platte  to  Bijou  Hills  and  from  that  point 
to  Chamberlain,  connecting  with  the  Black 
Hills  line  as  well  as  extending  through  to 
Orient. 

Commercial  Club  of  Lennon,  S.  D.,  has 
taken  up  with  the  Board  of  State  Railroad 
Commissioners,  the  matter  of  having  the  Great 
Northern  and  Milwaukee  Roads  construct  a 
connecting  link   at  that  place.     It  is  said   the 


Great   Northern   has  expressed  its  willingness 
to  do  its  share  of  the  work. 

Tennesee. 

The  Pittsburg  Lumber  Co.,  in  which  Senator 
Flynn,  of  Booth  &  Flynn,  Contractors,  1942 
Forbes  St.,  Pittsburg,  Pa.,  is  largely  interested, 
is  considering  building  a  railroad  from  its 
large  tract  of  timber  above  Hampton  to  Eliza- 
bethton. 

Work  may  be  started  before  the  end  of  the 
year  on  the  proposed  new  passenger  station  at 
Memphis,  Tenn.,  which  with  necessary  track 
changes  will  cost  $1,000,000.  The  Illinois  Cen- 
tral, Yazoo  and  Mississippi  Valley,  Frisco  and 
Rock  Island  Railroads  will  use  the  station. 

The  McDowell  Construction  Co.  has  been 
awarded  the  Harriman,  Kno.xville  &  Eastern 
R.  R.  work  noted  in  our  Oct.  19  issue.  The 
work  calls  for  the  construction  of  a  roadbed 
masonry  drains  and  other  work  necessary  for 
■building  approximately  17V2  miles  of  new  road 
from  Harriman,  Tenn.,  in  a  northeasterly  di- 
rection toward  Knoxville.  The  appro-ximate 
quantities  are  as  follows :  Excavation,  477,930 
cu.  yds. ;  clearing,  88  acres;  grubbing,  29  acres; 
concrete,  3,920  cu.  yds.;  cast  iron  pipe  (laying), 
1,272  lin.  ft. ;  lin.  ft.  piles,  12,530  Im.  ft. ;  B.  M. 
in  timber  structures,  146,930  ft.  B.  M.  The 
road  will  be  of  single  track  and  the  cuts  for 
same  will  be  22  ft.  at  sub-grade,  while  the  em- 
bankment will  be  16  ft.  The  road  runs  along 
Emory  River  for  part  of  the  way  and  the 
cliffs  overhanging  this  section  will  not  be  al- 
lowed to  be  blasted  with  excessive  amounts 
of  heavy  explosives,  inasmuch  as  this  is  a 
navigable  stream  and  the  debris  must  be  taken 
care  of  and  not  allowed  to  go  into  the  river. 
W.  J.  Clarke,  of  Harriman,  Tenn.,  is  Chief 
Engineer  of  the  railroad. 

The  Knox  Construction  Co.  has  been  incor- 
porated with  a  capital  stock  of  $20,000,  the 
incorporators  being  George  W.  Callahan  of 
Kno-xville,  Thos.  A.  King,  W.  K.  Anderson, 
H.  C.  Harvey  and  B.  A.  McCallie. 

Texas. 

Frank  D.  Fuller  and  Oscar  L.  Allen,  eastern 
promoters,  are  reported  to  be  making  arrange- 
ments for  the  construction  of  an  electric  rail- 
way to  connect  Houston  and  La  Porte.  Ac- 
cording to  a  statement  of  the  promoters,  wh& 
have  been  stopping  at  the  Bristol  Hotel,  Hous- 
ton, construction  work  will  be  started  next 
montli  and  the  grading  will  be  done  by  force 
account. 

A  special  meeting  of  the  stockholders  of  the 
Chicago,  Rock  Island  &  Pacific  Ry.,  and  of 
the  Chicago,  Rock  Island  &  El  Paso  Ry.  has 
been  called  to  be  held  at  the  La  Salle  street 
station  offices  in  Chicago  on  Dec.  15,  for  the 
purpose  of  approving  the  purchase  of  the  El 
Paso  line  by  the  parent  company.  The  El 
Paso  road  constitutes  the  Rock  Island  line  in 
New  Mexico,  running  from  Texas  State  line 
to  Santa  Rosa  and  has  therefore  been  main- 
tained as  a  separate  corporation. 

L.  E.  Walker,  President  of  the  Quanah,  Sea- 
mour,  Dublin  &  Rockport  R.  R.,  has  submit- 
ted to  the  Board  of  Trade  of  Taylor  a  propo- 
sition for  the  running  of  his  railroad  through- 
Taylor. 

The  Chicago,  Weatherford  &  Brazos  Valley 
R.  R.  has  filed  an  amendment  to  its  charter  pro- 
viding for  construction  of  a  60-mile  extension 
from  Bridgeport  to  Gainesville,  through  Wise,  ■ 
Denton,  Montague  and  Cooke  Counties,  Texas. 
The  m.ain  line  of  the  road  will  now  extend 
from  Weatherford  to  Gainesville. 

The  State  Railroad  Commission  on  Oct.  31 
gave  formal  consideration  to  the  application 
to  sanction  the  operation  of  the  Texas  Central- 
R.  R.  by  the  Missouri,  Kansas  &  Texas  R.  R. 
The  Missouri,  Kansas  &  Texas  agrees  to  fol- 
low the  policy  of  the  former  owners  of  the 
Texas  Central,  of  extending  that  line  west 
through  the  lower  Panhandle  to  Roswell, 
N.  Mex.,  a  distance  of  about  .350  miles,  and' 
completing  the  branch  line  that  is  now  being 
constructed  from  Deleon,  to  a  point  40  miles- 
west  of  there. 

At  a  meeting  of  the  Business  Men's  League, 
Gonzales.  Texas,  Oct.  18,  L.  E.  Walker,  Presi- 
dent of  the  Quanah,  Seymour,  Dublin  &  Rock- 
port  Ry.  Co.,  submitted  a  proposition  for  the- 
construction  of  a  section  of  his  railroad  from' 
Bloomington  via  Gonzales,  utilizing  the  grade- 
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of  the  O'Connor  Ry.  that  is  already  construct- 
ed as  far  as  Yoakum.  It  was  decided  to  leave 
the  matter  open  for  the  present. 

The  St.  Louis,  Brownsville  &  Mexico  Ry.,  E. 
C.  Burgess,  Engineer,  Kingsville,  Tex.,  has 
selected  the  route  of  the  belt  line  which  will 
provide  transportation  from  the  sugar  cane 
plantations  below  Brownsville  to  the  Ohio- 
Texas  mill,  and  active  construction  work  will 
be  instituted  as  soon  as  some  details  regarding 
the  right  of  way  has  been  adjusted.  The  road 
is  to  be  completed  in  time  to  handle  the  pres- 
ent crop. 

A  report  has  been  submitted  to  the  State 
Railroad  Commission,  Austin,  Texas,  of  the 
progress  in  the  construction  of  the  Altus,  Lub- 
bock &  Roswell  R.  R.  across  the  Panhandle.  It 
is  stated  that  the  grade  of  60  miles  of  the  line 
from  Memphis  southwest  to  Lockney,  Tex., 
will  be  finished  by  Dec.  10.  Arrangements 
have  been  made  for  the  construction  of  the 
bridges  between  Memphis  and  Cap  Rock.  From 
Lubbock,  Tex.,  the  proposed  road  will  run 
almost  due  west  to  Roswell,  N.  Mex.,  a  dis- 
tance of  about  150  miles. 

It  is  reported  in  Houston,  Tex.,  that  the 
Santa  Fe  is  about  to  begin  the  expenditure  of 
a  considerable  sum  on  the  straightening  and 
improving  of  its  grades  and  track  between 
Coleman  and  Temple  in  preparation  for  the  in- 
auguration of  heavy  service  as  soon  as  the  long 
stretch  between  Coleman  and  Slaton  is  finished. 
W.  T.  Andrews,  Stamford,  Tex.,  President 
of  the  Stamford  &  Eastern  Ry.  Co.,  is  quoted 
as  having  stated  that  engineers  of  the  Stam- 
ford &  Eastern  Road  will  complete  the  work 
of  permanent  location  in  the  viciriity  of  Ellis- 
ville  soon  and  will  begin  preliminary  surveys 
in  an  easterly  direction  with  Fort  Worth  or 
Dallas  as  objective  point.  The  line  between 
Stamford  and  Ellisville  is  unusual  in  the  fact 
that  nothing  greater  than  a  2-degree  curvature 
has  been  developed  with  a  predominance  of 
long  tangents,  one  of  them  eighteen  miles  in 
length.  The  road  bed  is  eighteen  feet  wide 
with  six-tenths  grade  in  all  the  work  done  to 
date,  and  the  same  specifications  will  be  fol- 
lowed in  the  extension. 

A  franchise  granting  the  Texas  &  Pacific 
Ry.  the  right_  to  run  a  track  down  North  St. 
to  the  east  line  of  Cherry  St.  is  being  pre- 
pared for  presentation  to  the  City  Commission 
of  Fort  Worth,  Tex.  It  is  said  that  property 
owners  favor  the  grant. 

The  Arkansas,  Oklahoma  &  Texas  Ry.  Co. 
has  been  chartered  to  construct  a  line  5%  miles 
long  from  Arkoal,  southwest  to  a  connection 
with  the  Choctaw  division  of  the  Rock  Island 
R.  R.,  the  entire  line  to  be  within  the  Green- 
wood district  of  Sebastian  County.  It  will  be 
a  lumber  and  coal  road.  The  capital  stock  is 
placed  at  $48,000,  of  which  $12,000  has  already 
been  subscribed.  The  incorporators  are  H. 
Denman.  W.  T.  Quinlev,  Ransom  Gulley,  Jr., 
C.  H.  Finley,  J.  F.  Read.  John  Trigg,  Will 
Hall,  S.  T.  Moore,  R.  A.  McEachin  and  Amos 
Johnson. 

Articles  of  incorporation  have  been  filed  by 
the  Orange  &  Western  Construction  Co.  of  Or- 
ange, which  proposes  to  build  the  railroad  from 
Louisiana  into  Orange,  Tex.  A  meeting  of 
the  directors  will  be  held  soon  and  definite 
plans  for  the  work  will  be  made. 

According  to  advices  from  Beeville,  Tex., 
under  date  of  Oct.  23,  the  Southern  Pacific 
Ry.  Co.  has  under  consideration  the  construc- 
tion of  an  extension  of  its  line  from  that  city 
west  to  a  connection  with  the  overland  line 
of  the  system  at  Spofford.  a  distance  of  225 
miles.  The  line  would  also  form  a  cutoff  by 
which  a  new  and  shorter  route  will  be  obtained 
through  Texas,  connecting  with  the  existing 
overland  line  again  at  Rosenber,  a  short  dis- 
tance west  of  Houston.  The  proposed  new 
short  line  will  run  to  the  south  of  San  Antonio 
I  about  one  hundred  miles,  and  it  is  said  it  will 
1  be  used  chiefly  for  freight  traffic.  It  will  pene- 
I  trate  a  ranch  territory  that  is  rapidly  settling 
'  up  with  farmers.  There  are  several  proposi- 
tions now  on  foot  looking  to  the  construction 
of  independent  lines  of  road  through  this  same 
territory,  and  the  probability  of  the  field  being 
occupied  by  one  or  more  of  these  lines  is  said 
to  be  one  of  the  things  hastening  the  Southern 
Pacific  with  its  plans.  Spofford  is  the  junction 
1)oint  of  the  branch  line  of  the  Southern  Pacific 


that  runs  down  to  Eagle  Pass,  where  it  con- 
nects with  the  National  Railways  of  Mexico. 
The  proposed  cutoff  line  will  give  a  shorter 
route  to  the  East  for  the  Mexico  traffic  than 
by  the  existing  route  through  San  Antonio. 

It  is  reported  in  Gail,  Tex.,  that  the  Com- 
mercial Club  has  taken  up  with  Morgan  Joiies, 
the  promoter  of  the  railway  from  Abilene, 
Tex.,  into  King  County,  the  matter  of  con- 
structing an  extension  of  his  road  into  that 
place.  It  is  expected  that  a  proposition  will  be 
submitted  the  club  soon. 

The  management  of  the  Pecos  Valley  South- 
ern Ry.  has  announced  that  rails  and  ties  have 
been  purchased  for  the  extension  of  the  line 
at  once  to  Balmorhea  and  the  Davis  Mountains. 
The  company  is  the  same  for  which  the  citi- 
zens of  Pecos,  Tex.,  raised  a  $100,000  bonus 
last  December  and  which  is  opening  up  a  new 
irrigated  agricultural  section  for  settlement 
and  development. 

Announcement  has  been  made  that  the  Tex- 
arkana  Electric  Street  Ry..  W.  L.  Wood,  Man- 
ager, Texarkana,  is  to  double  track  its  line 
through  the  business  part  of  the  city,  and  also 
build  a  2-mile  extension. 

The  Santa  Fe  System  has  arranged  to  pur- 
chase two  new  125-hp.  boilers,  to  be  installed 
at  Silsbee,  Tex.  A  steel  tank  and  crane  is  to 
be  erected  by  the  Santa  Fe  System  at  Alven, 
Tex.     The  estimated  cost  is  $5,500. 

The  Santa  Fe  System  will  build  additional 
tracks  at  Fort  Worth,  Tex.,  at  a  cost  of 
$12,500.  This  work  will  be  principally  an  en- 
largement of  the  stockyard  tracks. 

The  Santa  Fe  will  soon  construct  a  track 
scale  and  GOO  ft.  of  scale  track  at  Lakeside, 
Tex.,  at  an  estimated  cost  of  $4,500. 

The  Santa  Fe  System  has  appropriated  $52,- 
500  for  the  purchase  of  new  tools  and  ma- 
chinery to  b^  distributed  as  follows :  Temple, 
Tex.,  $42,900 ;  Silsbee,  Tex.,  $3,100 ;  Cleburne, 
Tex.,  $4,000,  and  Amarillo,  Tex.,  $2,500. 

Utah. 

The  Denver  &  Rio  Grande  Ry.  has  made 
surveys  for  an  extension  of  its  line  to  St. 
George,  and  seriously  contemplates  construct- 
ing the  extension. 

It  is  rumored  in  railroad  circles  that  the 
Denver  &  Rio  Grande  R.  R.  will  build  a  new 
line  from  Lehi,  Utah,  south  passing  through 
Saratoga  Springs,  Mosida  and  into  Goshen 
Valley,  shortening  the  route  to  Eureka  by  sev- 
eral miles. 

Vermont. 

Preliminary  surveys  have  been  completed 
for  the  proposed  railroad  of  the  Rutland  & 
Montpelier  R.  R.  Co.  from  Montpelier,  Vt., 
across  the  state  to  Rutland,  Vt.  The  route  as 
surveyed  measures  86  to  87  miles  and  the  max- 
imum grade  secured  is  said  to  be  80  ft.  to  the 
mile.  A  rough  estimate  places  the  cost  of 
constructing  the  road  at  $40,000  to  $50,000  per 
mile.  1  he  route  as  surveyed  runs  from  Mont- 
pelier through  the  towns  of  Middlesex,  More- 
town,  Warren,  Waitesfield,  Granville,  Roches- 
ter, Stockbridge,  Pittsfield,  Mendon  gap,  Chit- 
tenden, Mendon  to  Rutland.  The  surveys 
were  made  by  R.  P.  McCormick,  Chief  Engi- 
neer of  the  Harrison  Engineering  Co.,  New 
York  City. 

Virginia. 

The  Chesapeake  &  Ohio  Ry.,  is  reported  to 
be  planning  to  extend  its  Big  Sandy  Branch 
from  its  present  terminus  near  the  Buchanan 
County  line  in  Virginia  along  Lavisa  fork  of 
the  Big  Sandy  to  the  properties  of  the  New 
River  and  Pocahontas  Consolidated  Collieries 
Co.  and  the  Mason  Coal  &  Coke  Co.  in  Bu- 
chanan County,  and  on  to  the  Mouth  of  Gar- 
den, 19  miles  by  county  road  from  Richlands. 
No  information  is  available  as  to  when  the 
work  is  to  be  started,  but  inasmuch  as  sur- 
veys were  recently  made  of  the  Big  Sandy 
it  is  generally  believed  that  construction  will 
be  started  in  the  spring. 

The  Carolina,  Clinchfield  &  Ohio  Ry.  is  rnak- 
ing  surveys  between  Elkhorn  City  and  Keiser, 
Va.,  on  the  Norfolk  &  Western  Ry.  No  defi- 
nite decision,  however,  has  been  reached  as  to 
whether  construction  will  be  undertaken  at  this 
time. 

Washington. 

The  City  Council  of  Bellingham  has  given 


its  approval  to  the  franchise  of  the  Skagit- 
Bellingham  Interurban  Ry.  This  assures  the 
construction  of  the  road,  which  will  be  30 
miles  long,  and  will  extend  between  Belling- 
ham, Burlington,  Mount  Vernon  and  La  Con- 
ner. It  will  cost  $1,500,000.  The  road  will  be 
constructed  for  the  Stone  &  Webster  Engi- 
neering Corporation,  whose  Washington  offices 
are  in  the  White  Bldg.,  Seattle. 

Application  is  to  be  made  to  the  County 
Commisisoners  at  Seattle  for  a  franchise  for  a 
suburban  railroad  to  tap  the  valloy  between 
Kirkland,  on  the  east  shore  of  Lake  Washing- 
ton, and  Cherry  Valley,  at  the  border  line 
of  Snohomish  and  King  Counties.  A  private 
right  of  way  is  said  to  be  practically  assured 
and  a  franchise  has  already  been  obtained  from 
Kirkland  for  terminals  and  use  of  city  streets. 
The  length  of  the  line  is  40  miles.  Gasoline 
engines  will  be  used.  James  Campbell,  Seat- 
tle and  Burke  &  Farrer,  Seattle,  are  inter- 
ested. 

Articles  of  incorporation  have  been  filed  by 
the  Spokane,  Portland  &  Northern  Ry.,  Spo- 
kane, Wash.,  which  proposes  the  construction 
of  an  electric  or  steam  road  from  Spokane  to 
Bridgeport,  thence  to  Deffin's  Ferry  and  on  to 
the  international  boundary  near  Nighthawk  in 
Okanogan  County.  The  incorporators  are  A. 
M.  Dewey,  E.  P.  Spauling,  S.  A.  Skinner, 
George  D.  Needy,  A.  M.  Spauling  and  Arthur 
B.  Lee,  all  of  Spokane,  Wash. 

At  a  meeting  recently  held  at  Twisp,  Wash., 
citizens  of  Methow  Valley  took  up  the  matter 
of  organizing  a  company  to  construct  a  railroad 
in  that  section.  The  promoters  state  that  such 
a  road  as  would  meet  all  present  requirements 
would  cost  $9,000  per  mile.  Farmers  in 
the  valley  will  take  stock  in  the  line  and  pay 
for  it  by  grading  a  portion  of  the  road. 

The  Northern  Pacific  Ry.  Co.  has  completed 
surveys  for  the  construction  of  a  line  to 
Glacier,  Wash.,  to  serve  the  same  territory  as 
that  of  the  Bellingham,  Bay  &  British  Colum- 
bia Ry. 

An  official  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry.  is  quoted  as  stating  that  the 
branch  into  Olympia,  Wash.,  will  be  completed 
within  the  next  18  months.  Two  routes  have 
been  surveyed  into  that  city,  one  follows  the 
west  shore  line  from  Tumwater,  crossing  the 
Northern  Pacific  tracks  near  the  bridge,  thence 
along  Water  St.  to  First,  swinging  off  towards 
the  east  side  where  the  old  Union  Pacific  right 
of  way  is  followed  through  the  city  park. 

West  Virginia. 

The  Buckhannon  &  Tygarts  River  R.  R.  Co., 
of  Buckhannon,  W.  Va.,  has  been  incorpor- 
ated with  a  capital  stock  of  $25,000,  and  pro- 
poses to  build  a  line  from  near  the  town  of 
Parsons  in  Randolph  County  to  Huttonsvilfe, 
in  the  same  county.  The  incorporators  are 
U.  G.  Young,  Henry  Spies,  J.  W.  F.  Stone,  G. 
M.  Fleming  and  C.  E.  Hiner,  all  of  Buckhan- 
non. 

The  Braxton  Splint  Coal  Co.,  of  Gassaway, 
W.  Va.,  recently  incorporated  with  a  capital 
stock  of  $300,000,  according  to  its  articles  of 
incorporation  can  mine  coal,  manufacture  coke, 
build  railroads  and  tramroads,  and  drill  for  oil 
and  gas  near  Frametown,  in  Braxton  County. 
The  incorporators  are  Allen  H.  Fitzer,  Gallon, 
O. ;  Neal  Meiser,  Don  M.  Osborne,  H.  C. 
Bradley  and  George  G.  Meier,  all  of  Cleve- 
land, O. 

It  is  now  given  out  that  the  route  of  the 
proposed  extension  of  the  Coal  &  Coke  Ry. 
will  connect  with  the  M.  &  K.  at  or  near 
Rowlesburg,  and  run  over  the  lines  of  the  M. 
&  K.  to  -Albrights,  Kingwood,  Reedsville,  Ma- 
sontown,  Morgantown,  and  thence  to  Pitts- 
burg. In  addition  to  this  a  line  will  be  ex- 
tended down  on  the  east  side  of  Cheat  River 
from  Trowbridge's  Ferry  through  Pleasant 
Grant  Districts  to  Point  Marion. 

Wisconsin. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  is 
reported  to  have  plans  under  way  for  a  new 
passenger  station  to  be  built  in  Milwaukee 
some  time  within  the  next  year.  The  yards  of 
the  company  will  also  be  enlarged.  The  rail- 
road company  is  reported  to  be  figuring  on 
spending  at  least  $2,000,000  in  new  depot  and 
yards. 
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Wisconsin. 

The  Badger  Railway  &  Light  Co.  has  been 
incorporated  and  proposes  to  build  an  electric 
line  on  the  old  "Sir  line  grade"  from  Lake 
Geneva  through  Elkhorn  to  Whitewater  and 
possibly  on  to  Fort  Atkinson.  The  road  bed 
was  graded  practically  all  the  way  through 
about  50  years  ago.  John  L  Beggs,  Milwau- 
kee, Wis.,  is  reported  to  be  back  of  the  com- 
pany. 

Uels  Larson,  Rice  Lake,  Wis.,  has  been 
awarded  a  contract  for  grading  five  miles  of 
railroad  for  the  Willow  River  Lumber  Co. 
The  work  is  located  near  .A.shland,  Wis. 

Canada. 

The  Canadian  Northern  Ry.  has  completed 
its  land  purchases  for  its  right  of  way  be- 
tween Ottawa  and  Toronto,  via  Smith's  Falls. 
The  railway  will  start  building  its  new  line 
this  fall  from  the  Ottawa  end. 

Engineers  in  the  employ  of  Mackenzie  & 
Mann,  Toronto,  are  said  to  be  going  over  the 
proposed  route  of  the  Alberta  &  Great  Water- 
ways Ry.  with  a  view  to  estimating  the  proba- 
ble cost  of  constructing  the  line  and  the  se- 
curing of  the  best  and  most  direct  route  to 
Fort  McMurray.  This  leads  to  the  belief  that 
the  Canadian  Northern  interests  will  take  over 
the  Alberta  &  Great  Waterways  Ry.  project 
and  will  build  the  line  for  the  Provincial  Gov- 
ernment, and  in  all  probability  either  buy  it 
outright  from  the  Government  or  else  operate 
it  on  a  long-term  lease. 

David  McBeth,  according  to  advices  from 
Nelson,  B.  C,  has  takeri  a  sub-contract  on  the 
Kettle  Valley  Lines  for  the  clearing  of  the 
right  of  way  between  Rock  Creek  and  Beaver- 
dale,  a  distance  of  about  25  miles.  He  expects 
to  have  the  work  completed  by  March  1  ne.xt. 

The  Canadian  Northern  Ry.  has  announced 


built  at  Courtenay  Bay.  Extensive  construc- 
its  route  to  Vancouver  Island.  By  a  coinci- 
dence the  announcement  was  made  simi;ltane- 
ously  with  the  announcement  by  the  Canadian 
Pacific  of  the  immediate  beginning  of  construc- 
tion to  Cowichan  Lake.  It  will  be  a  race  be- 
tween these  rival  roads  to  that  great  timber 
area.  The  Canadian  Northern  plan  is  to  ex- 
tend from  end  to  end  of  Vancouver  Island. 

The  City  Council  of  Toronto,  Ont.,  by  a 
vote  of  12  to  9  decided  against  the  purchase 
of  the  Toronto  Ry.  Co.  by  the  city. 

It  now  looks  as  though  the  construction  of 
the  Canadian  Northern  line  from  Winnipeg, 
by  way  of  the  Brokenhead  River,  to  Fort 
Alexander,  is  to  be  comemnced  shortly.  Rep- 
resentatives of  the  railway  are  now  purchasing 
the  property  necessary  for  a  right  of  wav  from 
Bird's  Hill  through  Selkirk. 

Bids  are  asked  until  Nov.  10,  by  H.  B.  Wal- 
kem,  Acting  Division  Engineer,  Canadian  Pa- 
cific Ry.,  Calgary,  Alberta,  for  the  erection  of 
timber  trestle  at  Mileage  5.3.7,  Crows  Nest 
Sub-division.  Maximum  height,  115  ft.,  length, 
750  ft.  Plans  and  forms  of  tender  on  file  at 
following  offices :  Assistant  Chief  Engineer, 
Winnioeg;  Division  Eng:ineers,  Moose  Jaw  and 
Calgary;   Resident   Engineer,   Cranbrook. 

Andrew  McGinnis,  contractor  for  five  miles 
of  the  Canadian  Northern  through  and  to  the 
west  of  Belleville  is  now  working  80  men  and 
24  teams  and  if  the  weather  is  favorable  ex- 
pects to  complete  grading  early  in  December. 

The  Canadian  Northern  Ry.  has  been  grant- 
ed permission  to  construct  a  subway  at  Co- 
burg.  Ont.  The  Grand  Trunk  Ry.  is  also  to 
construct  a  subway.  The  subways  will  be 
where  the  railways  cross  Division  St.  and 
about  600  ft.  apart. 

Borings  have  been  started  at  St.  John,  N. 
B.,   on  the  site  of  the  first  two  docks  to  be 


tion  work  is  expected  to  begin  in  the  early 
spring  to  provide  terminal  facilities  for  the 
Grand  Trunk  Pacific.  It  is  now  ccrtam  that 
part  of  that  line  through  New  Brunswick  will 
be  operated  next  spring. 

Mexico. 

Plans  and  specifications  have  been  com- 
pleted by  engineers  for  the  construction  of  the 
proposed  new  railroad  from  Tepehuanes  to 
Guanacevi,  both  in  the  state  of  Durango,  Mex. 
Providing  the  canvass  for  freight  is  favor- 
able, work  will  be  commenced  at  once.  The 
line  will  be  approximately  75  miles  long. 

Advices  from  Guanajuato,  Mex.,  state  that 
the  San  Gregorio  R.  R.,  twenty-five  miles  long, 
owned  by  Dwight  luirness  and  associates,  is  to 
be  abandoned,  after  playing  an  important  part 
for  many  years  in  the  development  of  mines  in 
this  district.  It  was  planned  a  few  years  ago 
to  extend  the  road  to  Irapuato  and  make  it  a 
part  of  the  old  National  Railroad,  but  the  pur- 
chase of  the  Mexican  Central  Railroad  by  the 
government  and  its  merging  into  the  National 
Railways  of  Mexico,  put  an  end  to  the  exten- 
sion project.  Its  traffic  has  fallen  off  to  such 
an  extent  that  its  abandonment  has  been  decid- 
ed upon.  The  track  will  be  taken  up  and  sold 
with  the  rolling  stock. 

A  banking  association  of  Sonora,  Mexico, 
has  been  granted  a  concession  for  a  line  from 
Kino  Bay  on  the  Gulf  of  California  through 
Hcrmosillo,  to  Ures.  The  concession  is  for  99 
years,  and  calls  for  the  completion  of  25  miles 
of  the  railway  within  18  months,  and  the  re- 
rnainder  within  four  years.  The  same  conces- 
sionaires have  asked  for  a  supplementary  con- 
cession to  extend  this  line  north  from  Ures, 
Sonora,  through  Arizpe,  to  .''igua  Prieta  on  the 
international  line. 


DRAINAGE.  IRRIGATION.  LEVEES  AND  CANALS 


California. 

Surveys  have  been  made  by  J.  W.  Kaerth, 
Colusa,  for  levee  improvements  in  District  No. 
108  of  Colusa.  About  $125,000  is  to  be  ex- 
pended in  this  district. 

The  city  of  Sacrainento  will  hold  an  election 
Nov.  17  to  vote  on  issuing  bonds  for  river  im- 
provement work.  An  election  will  also  be  held 
Nov.  18  to  vote  on  raising  $50,000,  to  be  used 
to  raise  the  north  levee  from  Front  to  10th  St. 
to  a  point  5  ft.  above  high  water  mark,  to  cor- 
respond with  the  rest  of  the  city's  levee  pro- 
tection. 

Colorado. 

George  B.  McFadden,  Denver,  Colo.,  has 
filed  statements  and  maps  with  the  County  Re- 
corder at  Greeley,  for  the  projected  Jersey 
canal.  The  statement  calls  for  the  expenditure 
of  $1,073,000  in  taking  the  canal  through  Wash- 
ington, Morgan  and  Weld  Counties,  to  take  the 
water  from  the  South  Platte  River  to  the 
Roosevelt  and  other  reservoirs  that  will  be 
constructed  along  the  Cache  la  Poudre. 

Illinois. 

The  following  list  of  drain.age  and  levee  dis- 
tricts in  Illinois  was  compiled  by  the  Harman 
Engineering  Co.,  Peoria,  for  the  Peoria 
Herald-Transcript :  Hennepin  drainage  and 
levee  district,  Putnam  County,  111.,  2,.500  acres, 
now  under  construction;  Partridge  drainage 
and  levee  district,  Woodford  County,  111.,  3,000 
acres,  cost  $100,'*00,  nearly  completed ;  East 
Peoria  drainage  and  levee  district,  Tazewell 
County,  111.,  750  acres,  cost  $55,000,  organized  but 
work  not  started;  Pekin  and  LeMarsh  drain- 
age and  levee  district,  Peoria  County,  111.,  2,000 
acres,  cost  $100,000,  levee  completed  1889— 
first  pump  installed  1904 — levee  rebuilt  and 
new  pump  installed  1907 ;  Spring  Lake  drain- 
age and  levee  district,  Tazewell  County,  111., 
14,000  acres,  cost  $300,000,  ncaring  completion ; 
Banner  Special  drainage  and  levee  district,  Pe- 
oria and  Fulton  Counties.  111.,  5,000  acres,  cost 


$150,000,  organized  but  construction  not  begun; 
Lacey  drainage  and  levee  district,  Fulton 
County,  111.,  5,700  acres,  about  1893  and  first 
pumping  plant  installed  1900,  second  pumping 
plant  installed  about  1900;  Coal  Creek  drainage 
and  levee  district,  Schuyler  County,  111.,  7,000 
acres,  original  work  completed  1898,  ditches  re- 
built 1909;  Crane  Creek  drainage  and  levee  dis- 
trict, Schuyler  County,  111.,  5,000  acres,  cost 
$135,000,  nearing  completion ;  Meredocia  drain- 
age and  levee  district,  Morgan  County,  111., 
5,000  acres,  cost  $101,000,  about  1904,  pumping 
plant  capacity  now  being  doubled ;  Magee 
Creek  drainage  and  levee  district,  Brown  Coun- 
ty, 111.,  12,000  acres,  1908 ;  Scott  County  drain- 
age and  levee  district,  Scott  County,  111.,  12,000 
acres,  cost  $168,000,  organized  about  1%  years 
ago  but  work  not  started;  Big  Swan  drainage 
and  levee  district,  Scott  Countv,  111.,  12,000 
acres,  cost  $200,000,  1908;  Hillview  drainage 
and  levee  district,  Scott  and  Greene  Counties, 
III.,  11.000  acres,  cost  $275,000,  1909;  Hartwell 
drainage  and  levee  district.  Green  County,  111., 
12,000  acres,  1907,  levees  were  rebuilt  after  be- 
ing broken  by  high  waters  of  1902  and  1903; 
Keach  drainage  and  levee  district,  Greene 
County,  111.,  10,000  acres,  levees  were  completed 
1908  and  pumping  plant  recently  installed; 
Eldred  drainage  and  levee  district,  Greene 
County,  111.,  9,000  acres,  cost  $250,000,  now 
under  construction ;  Nutwood  drainage  and 
levee  district,  Jersey  and  Greene  Counties,  111 , 
11,000  acres,  cost  $279,000,  1910. 

H.  S.  Walter,  Cisco,  111.,  has  been  awarded 
the  contract  at  $8,G00  for  furnishing  the  labor 
and  materials  for  constructing  ditches  and  five 
retaining  walls  for  the  Nixon  Special  Drainage 
District  of  Dewitt  and  Macon  Counties,  III.  " 

Indiana. 

The  citizens  of  English,  Crawford  County, 
have  started  a  movement  to  straighten  a  branch 
of  BUte  River  and  remove  the  obstruction  in 
the  river  below  the  town  in  order  to  avoid  the 
recurring  freshets  and  overflows.  English  is 
the  county  seat  of  Crawford  County. 


Kansas. 

Bids  were  opened  Oct.  24  by  the  Kaw  Val 
lev  Drainage  District  of  Kansas  City,  Kan., 
on  the  $1,250,000  project  of  erecting  dikes  and 
revetments  along  both  sides  of  the  Kaw 
River  from  the  mouth  to  Turner,  Kan.,  a 
distance  of  10%  miles.  The  following  con- 
tractors bid  on  the  work :  Callahan  Bros.,  of 
Omaha,  McGuire,  Stanton  &  Jones,  Leaven- 
worth, Kas. ;  George  Forrester,  Kansas  City ; 
Edward  Crebo,  Kansas  City ;  W.  B.  Car- 
michael,  St.  Louis ;  De  Witt  &  Shobe,  Glas- 
gow, Mo. ;  Burke  &  Joseph,  Cape  Girardeau, 
Mo. ;  Joyce  Bros.  &  Bagwell,  Keokuk,  la.  : 
Midland   Bridge  Company,   Kansas  City. 

Louisiana. 

Contracts  for  levee  work  in  the  Lower  Ten- 
sas Levee  District,  bids  for  which  were  opened 
Oct.  13,  at  New  Orleans,  La.,  have  been  let 
as  follows :  Evergreen  Levee,  106,000  cu.  yds,, 
O.  A.  Gibson,  .Natchez,  Miss.,  at  19  cts. ;  Har- 
pers Levee,  36,500  cu.  yds.,  E.  H.  Jackson, 
Natchez,  Miss.,  at  12.9  cts. ;  Kempe  Levee,  96,- 
500  cu.  yds.,  Grassmere  Levee,  102,500  cu.  yds., 
Pittsfield  Levee,  103,500  cu.  yds.,  Hearin  & 
Ryan,  Baton  Rouge,  at  12.39  cts. 

The  St.  Charles  Land  Co.  is  planning  the 
construction  of  a  reservoir  system  in  con- 
nection with  the  reclamation  of  7,500  acres 
near  Keener,  La.  The  reservoir  system  will 
consist  of  a  series  of  canals  and  ditches  which 
take  care  of  the  surplus  or  run-off  from  the 
rainfall  and  store  a  portion  of  the  same,  as 
well  as  conduct  such  run-off  to  the  pumping 
plant.  It  will  be  two  or  three  months  before 
any  contracts  will  be  let,  then  the  contracts 
will  be  for  dredging  and  leveeing,  while  some 
time  later  the  contracts  will  be  let  for  the 
pumping  plant.  John  A.  Kruse,  706  Gaff 
Bldg.,  Chicago,  111.,  is  the  Consulting  Engi- 
neer. 

Missouri. 

The  County  Court  at  Palmyra  has  created 
the  Fabius  River  Levee  and  Drainage  District, 
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and  steps  will  be  taken  to  construct  a  levee. 
The  territory  to  be  protected  by  the  levee  will 
embrace  all  of  that  south  of  the  north  line  of 
Marion  County  which  is  several  miles  north  of 
Quincy  and  as  far  south  as  the  Fabius  River. 
The  levee  on  the  north  end  will  end  as  far  back 
as  Taylor,  Mo.,  or  nearly  to  the  bluffs.  It  is 
thought  that  a  total  of  about  11.120  acres  of 
land  will  be  reclaimed. 

Nevada. 

P.  Anker,  Lovelock,  Xev.,  has  purchased  a 
clam  shell  dredge,  which  will  be  used  for  the 
construction  of  irrigation  canals  by  the  Lake 
Shore  and  Irish-American  ditch  companies. 
Through  a  compromise,  the  above  companies 
will  divert  water  from  the  dam  of  the  Old 
Channel  Ditch  Co.  This  makes  necessary  the 
construction  of  several  miles  more  of  ditch, 
and  the  dredge  is  for  this  purpose.  It  will  also 
be  used  for  the  construction  of  ditches  for  a 
number  of  the  farmers  of  the  lower  valley. 

New  Mexico. 

Farmers  in  Estancia  Valley  east  of  Albu- 
querque, N.  Mex.,  are  advocating  the  establish- 
ment of  a  system  of  pumping  for  irrigation, 
and  negotiations  are  now  in  progress  with  the 
Albuquerque  electric  light  company  to  furnish 
power  over  a  40-mile  transmission  line. 

New  York. 

4*Bids  are  asked  until  noon,  Nov.  7  (in- 
stead of  Nov.  17  as  noted  in  our  Oct.  19  is- 
sue) by  Col.  W.  M.  Black,  U.  S.  Engineer, 
Army  Bldg..  .39  Whitehall  St.,  New  York,  for 
dredging  and  rock  removal  in  Port  Chester 
Harbor,  N.  Y.,  and  in  harbor  at  Echo  Bay, 
N.  Y.  The  work  at  Port  Chester  Harbor  is 
situated  between  the  southerly  end  of  Fox  Isl- 
and and  Studwell's  dock,  and  embraces  eleven 
areas  of  rock  excavation  of  varying  lengths 
and  breaths,  requiring  the  removal  of  approxi- 
mately 10.000  cu.  yds.  of  ledge  rock,  place 
measurement,  to  secure  a  depth  of  10  ft.  at 
mean  low  water.  It  is  intended  to  remove 
about  4,500  cu.  yds.  of  ledge  rock,  place  meas- 
urement ;  about'  7,000  cu.  yds.,  scow  measure- 
ment, of  material  other  than  ledge  rock,  bowl- 
ders and  broken  rock ;  and  probably  bowlders 
and  broken  rock  to  the  amount  of  about  .50 
cu.  yds.  The  proposed  work  at  Echo  Bay 
Harbor  is  situated  ofT  Duck  Point  and  Hudson 
Park  and  extends  from  10  ft.  mean  low  water 
contour  a  distance  of  about  1,300  ft.  to  imme- 
diately above  Hudson  Park,  and  consists  in 
making  a  channel  100  ft.  bottom  width  some- 
what increased  at  the  bend  and  at  the  inner 
extremity  of  the  channel,  by  the  removal  of 
about  1.000  cu.  yds.  of  ledge  rock,  place  meas- 
urement, and  about  22.000  cu.  yds.,  scow  meas- 
urement, of  other  material  than  ledge  rock. 

The  State  Canal  Board  has  adopted  a  route 
for  the  rebuilding  of  the  Cayuga  and  Seneca 
Canal  and  has  directed  Frank  Williams,  State 
Engineer,  Albany,  N.  Y.,  to  prepare  plans  and 
specifications  for  contracts.  It  is  believed  that 
this  can  be  done  so  that  the  contracts  for  the 
work  may  be  awarded  before  Jan.  1,  1911.  The 
route  selected  follows  the  line  of  the  old 
Cayuga  and  Seneca  canal  through  the  Seneca 
River  valley  and  will  make  Waterloo  and  Sen- 
eca Falls  barge  canal  ports.  The  work  will  be 
done  under  the  constitutional  amendment  ap- 
propriating $7,000,000.  The  cost  of  the  work 
by  the  route  selected  was  placed  at  $5,fi00.000. 

The  State  Canal  Board  has  approved  the  re- 
vised specifications  and  estimates  for  contract 
No.  37  for  the  improvement  of  the  Oswego 
River  from  Fulton  to  Oswego.  This  contract 
includes  the  construction  of  a  new  "high  dam" 
near  Oswego  and  a  new  dam  at  Minetto.  The 
contract  was  originally  advertised  in  Septem- 
ber, but  no  bids  were  tendered.  The  plansfor 
the  work  have  not  been  changed,  the  locations 
and  crest  elevations  of  the  dams  remaining  as 
originally  planned.  Bids  are  now  being  asked 
for  the  work  which  will  cost  about  $1,500,000. 

With  the  exception  of  a  20-mile  section  be- 
tween Clyde  and  Palmyra,  and  the  Medina 
arch,  the  entire  work  on  the  Erie  canal  im- 
provement is  either  under  way  or  completed. 
The  Medina  arch  is  to  be  one  of  the  largest 
concrete  arches  extant,  and  tests  of  material 
and  construction  have  been  made  by  State  En- 


gineer Frank  Williams  for  more  than  a  year. 
The  plans  for  the  Wayne  County  stretch  in  the 
Erie  canal  are  now  under  preparation,  and  will 
be  ready  for  the  action  of  the  canal  board  and 
submission  to  contractors  in  a  short  time.  It  is 
also  expected  that  the  Medina  arch  contract 
will  be  ready  for  the  contractors'  estimated  by 
the  end  of  the  year. 

Pennsylvania. 

The  committee  of  seven  appointed  to  repre- 
sent the  Atlantic  Deeper  Waterways  Associ- 
ation and  the  Citizens'  Committee  of  New 
York,  New  Jersey,  Pennsylvania  and  Dela- 
ware, organized  to  obtain  data  as  to  the  pro- 
posed canal  connecting  New  York  and  Dela- 
ware Bays,  has  decided  to  ask  Colonel  Black, 
of  the  United  States  Engineers  at  New  York, 
to  hold  open  his  inquiry  until  Jan.  1.  The  com- 
mittee has  elected  Prof.  Emory  R.  Johnson, 
of  the  University  of  Pennsylvania,  chairman, 
and  Wilfred  H.  Schoff,  of  the  Philadelphia 
Museums,  secretary.  A  sub-committee,  con- 
sisting of  Wilfred  H.  Schoff,  Philadelphia, 
Prof.  Johnson  and  George  F.  Sproule,  was  ap- 
pointed to  formulate  plans  and  draft  a  report. 
The  work  of  the  sub-committee  will  consist  of 
obtaining  comparative  figures  on  railroad  ton- 
nage and  documented  and  undocumented 
freight  rates  by  water  carriers. 

Memphis  and  Vicinity. 

(REGUL.\R   CORRESPONDENCE.) 

Carey  Brothers  state  that  they  will  remove 
their  team  forces  from  the  Shelby  County 
road  w-ork,  which  they  recently  sub-let  from 
Bob  Cheshire,  and  will  place  a  drag  line  ma- 
chine on  the  contract  instead  of  the  mules. 
It  has  been  found  by  the  boys  that  the  scraper 
bucket  equipment  will  prove  a  much  better 
paying  proposition  on  this  particular  piece  of 
work. 

C.  C.  Aderholdt  will  soon  be  in  the  market 
for  some  grader  work.  He  is  rolling  up  many 
yards  of  earth  on  his  Sunflower  levee  contract 
and  will  have  same  finished  by  Dec.  loth. 
Charlie  uses  a  traction  engine  to  pull  his 
grader. 

Russell  Martin'  has  asked  bids  on  approxi- 
mately 7,000  cu.  yds.  of  gravel  to  be  spread  on 
various  streets  through  his  new  sub-division. 
He  has  also  requested  bids  on  a  concrete  sur- 
face for  Bellevue  Ave.  between  Lamar  and 
Walker. 

Quinn  Corey  is  still  at  work  with  his  .outfit 
in  Birmingham,  Ala.,  and  reports  operations 
going  on  very  nicely.  Quinn's  hustling  quali- 
ties has  brought  him  much  success  within  the 
past  few  years  and  he  bids  fair  to  keep  up  the 
good  work  for  many  years  to  come. 

It  now  seems  an  assured  fact  that  the  Illi- 
nois Centt'al,  in  conjunction  with  the  Rock 
Island  and  Frisco  lines,  will  erect  a  ^1,000,000 
station  in  Memphis  within  the  near  future.  It 
is  stated  that  work  will  begin  before  the  end 
of  the  present  year.  It  is  understood  that  the 
old  Union  Station  walls  will  be  used  for  par- 
titions where  possible,  or  in  other  words,  the 
new  depot  will  be  built  around  the  present 
one.  There  will  be  about  40,000  cu.  yds.  of 
grading  to  be  done  before  work  of  erecting 
the  building  can  begin. 

Sam  Rush  has  begun  his  Missouri  levee  con- 
tract, his  outfit  having  arrived  several  days 
ago  from  Gatesville,  Texas,  where  it  had  been 
at  work  on  a  railroad  contract.  Sam's  present 
address  is  Crosno,  Mo. 

T.  A.  Garvin  has  been  awarded  a  sewer  con- 
tract in  this  city  near  the  intersection  of  Mc- 
Lemore  Ave.  and  the  Belt  Line.  Tom  has 
been  very  lucky  in  securing  some  good  con- 
tracts of  a  like  nature  this  season,  all  of 
which  he  has  finished  in  good  time. 

Jesse  Nickols  of  levee  buildina  fame  has 
taken  contract  from  the  city  of  Memphis  to 
dig  a  one-mile  ditch  just  north  of  Popla-  Ave. 
to  take  care  of  the  storm  drainage  of  that 
street.  Jesse  states  he  will  begin  work  at  once 
and  will  place  practically  all  of  his  forces  on 
the  new  contract. 

J.  W.  Williams  has  been  given  contract  by 
the  Snowden  estate  to  improve  certain  pieces 
of  property  in  southeast  Memphis.  Mr.  ^Vill- 
iams  has  just  finished  a   subway  proposition 


for  Jimmie  Omberg,  who  has  contract  for  the 
Union  Station  culvert  and  subways. 

The  various  contractors  in  this  section  were 
given  quite  a  scare  last  week  when  the  federal 
court  enjoined  144  saloons  in  Memphis  from 
selling  liquor  and  for  a  time  it  looked  as  if 
the  injunction  might  be  made  permanent  when 
it  would  reach  out  and  finally  include  all  sa- 
loons in  the  city.  However,  last  Friday  Judge 
McCall  decided  that  the  matter  was  one  for 
the  city  itself  to  cope  with  and  dissolved  his 
temporary  injunction.  .Ml  the  saloons  which 
had  been  closed  for  six  days  immediately 
opened  their  doors  again.  There  is  no  doubt- 
ing the  fact  that  had  the  saloons  been  forced 
to  close  their  doors  permanently  in  this  city 
it  would  be  a  big  blow  to  the  contractors,  be- 
cause it  seems  impossible  to  get  labor  to  come 
to  a  town  where  they  can't  get  their  drink'. 
It  is  hard  enough  now  to  get  sufficient  labor 
to  carry  on  all  the  work  in  and  contingent  to 
this  section  and  certainly  should  the  liquor 
laws  be  enforced,  it  would  work  a  serious 
hardship  on  those  who  look  to  Memphis  for 
their  common  laborers. 

Jim  McClavey  is  preparing  to  move  his  out- 
fit  from   Rosedale,   Miss.,  to  a  piece  of  levee 
work  near  Cottonwood  Point,  Ark.,  he  having 
about  completed  his  large  job  for  the  Missis-  • 
sippi  Levee  Board  near  Rosedale. 

Tim  Shea,  superintendent  for  J.  T.  Walsh 
&  Bro.,  at  Cape  Girardeau,  Mo.,  reports  ex- 
cellent progress  of  his  forces  at  the  latter 
place  and  expects  to  finish  his  contract  on 
good  time.  When  it  comes  to  moving  dirt, 
Tim  is  there  with  the  goods. 

Glenn  Donelson  has  accepted  a  position  with 
Roach  &  Stansell  at  Clay,  Tex.,  and  writes  to 
some  of  his  Memphis  friends  of  the  good  work 
all  the  outfits  are  doing  on  Brazos  River. 

Jim  Lewis  is  hard  at  work  on  the  Sunflower 
levee  below  Memphis  and  so  far  has  been 
very  successful  with  his  contract.  It's  hard  to 
beat  Jim  at  levee  building. 

The  Jennings  boys,  with  their  entire  outfit, 
are  still  on  the  Riverton  loop,  but  will  soon 
be  ready  to  move  on  some  of  their  other  con- 
tracts.    Their  address  is  Rosedale,  Miss. 

Mike  Roach  has  moved  one  of  his  outfits  to 
Hard  Bargin,  Miss.,  where  he  is  building  a 
levee  for  the  Mississippi  Levee  Board.  Chris 
Collins  is  in  charge  of  operations. 

Helgason  Brothers,  of  Vicksburg,  Miss., 
were  awarded  the  200,000  cu.  yds.  of  levee 
work  let  by  Capt.  Clarke  S.  Smith  at  'Vicks- 
burg on  Oct.  26.  Their  price  was  14%  cts. 
The  work  is  in  the  Lower  Yazoo  U.  S.  Gov- 
ernment district  just  below  Rosedale,  Miss., 
and  is  all  riverside  enlargement.  The  upper 
section  is  through  timber,  while  the  lower  end 
is  through  an  open  field  with  but  a  few  stand- 
ing trees  in  the  way.  It  is  a  long  time  con- 
tract, the  time  limit  being  January  1st,  1912. 
Helgason  Bros.,  in  conjunction  with  Clarke  & 
Co.,  also  of  Vicksburg,  are  building  a  new 
loop  for  the  Government  just  above  Tyler,  Mo. 

Texas. 

-Vrthur  .A..  Stiles,  State  Levee  and  Drainage 
Commissioner,  Austin,  Tex.,  is  now  finishing 
the  last  of  the  hydraulic  field  measurements  of 
the  levee  work  in  the  following  counties  :  Dal- 
las, Collin,  Kaufman,  Rockwall,  Waller, 
Grimes,  Washington,  Brazoria,  Burleson  and 
Milam.  Final  computation  will  be  made  some- 
tirne  this  month,  and  the  entire  work  will  be 
finished  by  Jan.  1,  when  all  reports  of  the  levee 
and  drainage  department  will  be  delivered  to 
the  governor. 

Wyoming. 

The  Wvoming  Development  Co.,  J.  C.  Had- 
sall.  Engineer,  Wheatland,  Wyo.,  received  bids 
last  week  for  the  blasting  and  removing  of 
approximately  2,.500'cu.  yds.  of  rock  from  the 
companv's  tunnel,  located  in  Section  36,  Tp.  23, 
N.,  R.  72  W. 

Utah. 

The  Weber-Davis  County  Canal  Co.  has 
work  well  along  on  the  concreting  of  its  irriga- 
tion canal.  In  connection  with  the  work  in 
the  Weber  Canyon  it  will  be  necessary  to  do 
considerable  blasting,  and  plans  are  under  con- 
sideration for  removing  some  10,000  tons  of 
rock  in  this  way.  W.  M.  Bostaph.  Ogden, 
Utah,  is  Chief  Engineer. 
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AlabamsL 

The  Peoples  Oil  &  Gas  Co.,  according  to  ad- 
vices from  Birmingham,  Ala.,  has  been  receiv- 
ing bids  on  the  laying  of  about  140  miles  of 
main  from  the  company's  fields  at  Fayette  to 
Birmingham  and  to  Columbus,  Miss.,  and  oth- 
er points  that  are  to  be  supplied  with  natural 
gas  by  the  company.  The  construction  of  the 
mains  will  involve  the  installation  of  reduc- 
tion plants  at  all  points  of  distribution.  It  is 
stated  that  the  gas  will  reach  Birmingham  and 
Columbus  under  pressure  that  will  be  too  high 
for  practical  purposes  until  reduced.  It  is  es- 
timated that  the  mains  can  be  completed  to 
both  cities  within  90  days  after  ground  is 
broken.  Dr.  G.  B.  Crowe  is  President  of  the 
Peoples  Oil  &  Gas  Co. 

Following  bids  were  received  and  opened  by 
1st  Lieut.  Frederic  H.  Smith,  Coast  Artillery 
Corps,  Constructing  Quartermaster,  U.  S. 
Army,  at  Fort  Hancock,  N.  J.,  on  Oct.  25,  for 
construction,  plumbing,  electric  wiring  and  fi.x- 
tures  of  one  set  quarters  for  civilian  employees 
at  Fort  Hancock  :  Construction  proper — The 
M.  McManus  Contracting  Co.,  Philadelphia, 
Pa.,  $7,102  per  plans  and  specifications,  $7,392 
with  brick  foundation.  $7,.392  with  tile  roof; 
Robert  J.  Walsh,  Highlands.  N.  J.,  $5,785  per 
plan  and  specifications,  $5,710  with  brick  foun- 
dation, $5,885  with  tile  roof;  Geo.  W.  Wines, 
East  Quogue,  New  York,  $5,888  per  plans  and 
specifications,  $5,888  with  brick  foundation,  $6,- 
038  with  tile  roof.  Plumbing— The  McManus 
Contracting  Co.,  $650 ;  Hines  &  Hammer,  Long 
Branch,  N.  J.,  $604  using  Federal-Huber  fix- 
tures. $583  using  J.  L.  Mott  fixtures.  $575  us- 
ing Haines,  Jones  &  Cadbury  fixtures ;  Robert 
J.  Walsh,  Highlands,  N.  J.,  $715  using  Mott 
fixtures,  $700  using  H.  J.  &  C.  fixtures;  Geo. 
W.  Wines,  East  Quogue,  N.  Y.,  $590  using 
John  Douglas  Co.  fixtures.  Electric  wiring 
and  fixtures— Elmer  E.  Lowell,  Portland,  Me.. 
$187  wiring,  $127  fixtures;  Robert  J.  Walsh, 
Highlands,  N.  J.,  $265  wiring  and  fixtures 
complete ;  Geo.  W.  Wines,  East  Quogue,  N.  Y., 
$265  wiring,  $150  fixtures.  Construction, 
plumbing,  electric  wiring  and  fixtures — Robert 
J.  Walsh,  Highlands,  N.  J.,  $6,725. 

Arizona. 

^■Bids  will  be  received  until  11  a.  m.,  Nov. 
2,  by  Capt.  W.  C.  Babcock,  Quartermaster 
Fort  Huachuca,  .A.riz.,  for  constructing  coal 
shed  at  Fort  Huachuca.  Ariz. 

Arkansas. 

The  Arkansas  Pipe  Lines  Co.,  of  Little  Rock, 
.•\rk.,  has  been  incorporated.  The  object  of 
the  company  is  the  development  and  produc- 
tion and  marketing  of  mineral  oil,  petroleum 
and  natural  gas  in  Arkansas.  The  capitaliza- 
tion is  $25,000.  The  officials  and  incorporators 
are:  George  J.  Wolf,  President;  A.  B.  Dally, 
Jr.,  Vice-President;  W.  B.  Smith,  Secretary 
and  Treasurer;  F.  H.  Garrott  and  Mr.  Trieber. 

California. 

•|«Bids  will  be  received  until  11  a.  m.,  Dec. 
1,  by  Capt.  W.  P.  Stokey,  U.  S.  Engineer,  723 
Central  Bldg.,  Los  Angeles,  Cal.,  for  extend- 
ing shoreward  the  breakwater  at  Los  Angeles 
harbor,  Cal. 

•J«Bids  will  be  received  until  3  p.  m,  Dec. 
5,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus  and  electric  con- 
duits and  wiring  of  the  United  States  Post 
Office  at   Santa   Cruz,  Cal. 

The  Mount  Shasta  Power  Co.,  San  Fran- 
cisco, has  work  well  along  on  a  6%-mile  tun- 
nel which  is  being  driven  through  the  moun- 
tains from  Montgomery  Creek,  where  a  big 
power  plant  is  to  be  located,  to  the  Big  Bend 
of  Pitt  River,  where  the  tunnel  will  have  its 
intake.  Jean  Worley  and  T.  J.  Worley  are  the 
contractors. 

The  Board  of  Public  Works,  of  Los  Angeles, 
has  awarded  a  $5,000  contract  for  furnishing 


creosoted  piling  for  the  municipal  wharf  to  be 
constructed  at  Wilmington  to  the  Pacific  Creo- 
soting  Co.  Bids  will  be  received  next  month 
for  the  actual  construction  of  the  proposed 
wharf  which  is  to  be  constructed  at  the  foot 
of  Fries  St.  in  front  of  Wilmington  proper. 

Delaware. 

•^Bids  are  asked  until  noon,  Nov.  15,  as  pre- 
viously noted,  by  Maj.  R.  R.  Raymond,  U.  S. 
Engineer,  Wilmington,  Del.,  for  dredging 
Mispillion  River,  Delaware.  The  amount^  of 
money  available  for  the  work  is  about  $13,500. 
It  is  proposed  to  dredge,  as  far  as  available 
funds  will  permit,  in  the  river  a  channel  (i  ft. 
deep  and  60  ft.  wide,  widening  at  sharp  turns, 
between  the  head  of  navigation  at  Milford  and 
the  mouth  of  the  river,  a  distance  of  about  13 
miles,  and  to  redredge  the  channel  across  the 
flats  at  the  mouth  4  ft.  deep  and  100  ft.  wide  to 
the  4  ft.  contour  of  Delaware  Bay,  a  further 
distance  of  about  one  mile.  The  depth  of  cut- 
ting will  be  from  0  to  5  ft.  The  material  is 
believed  to  be  mud,  sand  and  gravel. 

District  of  Columbia. 

•J"  Bids  will  be  received  until  2  p.  in.,  Nov. 
8,  bv  Commissioners  of  the  District  of  Colum- 
bia,' Washington,  D.  C,  for  the  construction 
of  a  chemical  engine  house  at  Pennsylvania 
Ave  and  28th  Place  southeast,  Washington, 
D.  C. 

•JtBids  will  be  received  until  2  p.  m.,  Nov.. 
15,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  and 
delivering  during  the  remaining  portion  of 
the  fiscal  year  ending  June  30,  1911,  15,000  ft. 
more  or  less  of  2%  in.  cotton  covered  rubber 
lined  hose  for  use  in  the  fire  and  other  de- 
partments of  the  government  of  the  District 
of   Columbia. 

•{•Bids  will  be  received  until  Nov.  4,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Officer 
Isthmian  Canal  Commission,  Washington,  D. 
C,  for  furnishing  under  Canal  Zone' Requisi- 
tion, 4802-A,  two  hoisting  engines,  three  drum 
with  boiler  and  swinging  gear. 

Florida. 

The  following  bids  were  received  Oct.  20  by 
Capt.  George  R.  Spalding,  U.  S.  Engineer, 
Jacksonville,  Fla.,  for  dredging  in  the  Caloosa- 
hatchee  River,  the  work  including  356,000  cu. 
vds. :  Southern  Dredging  Co.,  of  Galveston, 
Tex.,  for  Sections  A  and  B,  18  cts. ;  Sections 
D,  E  and  F,  11  cts.;  total,  $49,900.  The  Home 
Dredging  Co.,  of  Mobile,  17  cts.  for  the  first 
and  14%  cts.  for  the  second,  making  a  total  of 
$55,350.  Hillsborough  Dredging  Co.,  of  Tampa, 
XGVz  cts.  for  the  first  division  and  14  3-10  cts. 
for  the  second;  total  $54,175.  The  Southern 
Dredging  Co.,  of  Mobile,  17  95-100  cts.  for  the 
first  and  15  7-10  cts.  for  the  second,  making  a 
total  of  $59,222. 

Georgia. 

^•Bids  will  be  received  until  noon,  Nov.  12. 
l)y  Board  of  Trustees  of  Grady  Hospital,  At- 
lanta, Ga.,  for  the  construction  of  the  Grady 
Hospital  Building,  as  per  plans  and  specifi- 
cations prepared  by  King  &  Walker,  archi- 
tects, 90  N.  Forsyth   St.,   Atlanta,  Ga. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
21,  by  Major  G.  G.  Bailwy,  Chief  Quartermas- 
ter, Department  of  Gulf,  Chandler  Bldg.,  At- 
lanta, Ga.,  for  the  construction  of  superin- 
tendent's lodge,  outbuildings,  roadway,  side- 
walk, inclosing  wall,  entrance  gate,  rostrum 
sewer  and  water  supply,  at  Shiloh  National 
Cemetery,  Pittsburg  Landing,  Tenn 

Hawaii. 

The  following  bids  were  received  Oct.  14  by 
Major  Winslow,  U.  S.  Engineer,  Honolulu,  for 
placing  rock  in.  the  Hilo  Breakwater :  Sub- 
structure— Lord  &  Young,  $1.84  per  ton ;  Mor- 
gan Engineering  Co.,  $2.35;  D.  E.  Metzger, 
$2.85.  On  the  superstructure  D.  E.  Metzger 
bid  $2.85.     For  placing  stone  in  the  Kahului 


breakwater  the  Kahului  R.  R.  Co.  bid  $1.85  per 
ton. 

Illinois. 
Work  has  been  started  laying  a  6-in.  pipe  line 
from  the  Sandoval  oil  field  to  a  connection 
with  the  main  line  north  of  Vandalia.  W.  D. 
Loftus,  Post  Office  Bldg.,  Vandalia,  is  in 
charge  of  the  work. 

Indiana. 

4«Bids  will  be  received  until  2  p.  m.,  Nov.  7, 
by  Commissioners  of  Grant  County,  at  Ma- 
rion, Ind.,  for  metal  equipment  for  Auditor's 
office.     A.  Y.  Stout  is  Auditor  of  the  county. 

4»Bids  will  be  received  until  10  a.  m.,  Nov. 
30,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  interior  decorations  of  new  City 
Hall   building. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
3,  for  Depot  Quartermaster,  Jeffersonville, 
Ind.  for  furnishing  miscellaneous  supplies  un- 
der Schedule  No.  568. 

The  Commercial  Club  of  Richmond,  Ind.,  is 
back  of  a  project  for  the  construction  of  a  lake 
and  park  at  Richmond.  It  is  proposed  to  sell 
$50,000  of  stock.  It  is  planned  to  construct  a 
lake  about  a  mile  in  length  and  to  establish 
a  summer  resort. 

Iowa. 

Utt  Brothers,  108  La  Salle  St.,  Chicago,  111., 
are  to  have  the  dam  in  the  Skunk  River  at 
Oakland  Mills,  about  six  miles  southwest  of 
Mt.  Pleasant,  la.,  rebuilt.  The  old  dam  at 
Lowell  is  also  to  be  rebuilt  and  power  plants 
established  at  both  places.  L.  J.  Hyland,  who 
has  been  at  Mt.  Pleasant,  la.,  for  some  months, 
will  superintend  the  work. 
Kentucky. 
The  Board  of  Public  Works  of  Louisville, 
Ky.,  is  to  at  once  call  for  bids  for  furnishing 
street  signs.  The  estimated  cost  of  the  contract 
is  $15,000.  Specifications  were  prepared  by 
Roy  W.  Burks,  First  Assistant  Engineer  of  the 
Boad  of  Public  Works  of  Louisville. 

The  Ayer  &  Lord  Tie  Co.,  Chicago,  111.,  is 
to  build  docks  at  the  foot  of  Jefferson  St.,  Pa- 
ducah,  Ky.  Work  is  to  be  started  shortly. 
Louisiana. 
•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
3,  by  R.  C.  Hollvday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navv  Department,  Washing- 
ton, D.  C,  for  furnishing  two  300  h.  p.  boil- 
ers, piping,  economizer,  flue,  boiler  feed 
pumps,  motor  generator  set,  wiring,  etc.,  at 
the  United  States  Naval  Station,  New  Or- 
leans, La. 

Maine. 
Bids  as  follows  were  received  Oct.  18  by  Lt.- 
Col.  W.  E.  Craighill,  U.  S.  Engineer,  Portland, 
Me.,  for  dredging  in  Pepperells  Cove,  Me: 
(1)  dredging,  per  cu.  yd.;  (2)  boulders,  per 
cu.  yd.;  Eastern  Dredging  Co..  Boston,  Mass., 

(1)  16.2  cts.,  (2)  $8;  Bav  State  Dredgmg 
Co.,  Boston,  Mass.  (I)  18.3  cts,  (2)  $10; 
Charles  M.  Cole,  Fall  River.  Mass.,  (1)  20  cts, 

(2)  $10;  Daly  &  Hannan  Dredging  Co.,  Og- 
densburg,  N.  Y.  (1)  22  cts.,  (2)  $12. 

Maryland. 

The  American  Telephone  &  Telegraph  Co., 
New  York  City,  has  a  large  gang  of  men  at 
work  in  Cecil  County.  Maryland,  laying  creo- 
soted timber  casing  for  a  conduit  system  be- 
tween New  York  and  Washington. 

The  Maryland  Dredging  Co.,  of  Baltimore, 
Md.,  has  been  awarded  the  contract  to  remove 
400,000  cu.  yds.  of  material  from  the  cutoff 
channel  leading  to  Baltimore.  The  bid  for  the 
work  was  $75,000.  ,  „  ,  • 

The  Furst-Clark  Construction  Co.,  of  Balti- 
more, Md.,  a  subsidiary  company  of  the  Mary- 
land Dredging  &  Contracting  Co.,  has  pur- 
chased the  entire  equipment  and  good  wiH  ol 
the  International  Contracting  Co.,  of  New 
York.  The  latter  corporation  has  been  m  busi- 
ness about  18  vears  and  owns  five  dredges  and 
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18  scows,  as  well  as  a  shipyard  and  machine 
shop  at  Bayonne,  N.  J.  The  new  equipment 
thus  acquired  by  the  Furst-Clark  Co.  will  en- 
able it  to  give  employment  to  about  3U0  addi- 
tional men.  After  completing  a  number  of 
contracts  which  the  International  Co.  had  on 
Long  Island,  amounting  to  about  $150,000 
worth  of  w-ork,  most  of  the  dredges  and  scows 
will  be  used  by  the  new  owners  on  the  ex- 
tensive Cape  Cod  Ship  Canal  contract,  which 
they  have  well  under  way.  The  Cape  Cod 
canal  work  necessitates  eight  miles  of' land 
excavation  and  an  equal  distance  of  dredging. 
There  are  now  500  men  engaged  on  the  work, 
while  six  dredges  and  two  land  excavating 
machines  are  in  daily  use,  with  three  additional 
dredges  to  be  placed  in  operation  shortly. 

Massachusetts. 

4*Bids  will  be  received  until  noon,  Xov.  23, 
by  Col.  F.  V.  Abbot,  U.  S.  Engineer,  Boston, 
Mass.,  for  the  dredging  in  Merrimac  River, 
Mass. 

Bids  as  follows  were  received  Oct.  17  by  the 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  constructing  a 
pier  between  piers  4  and  5  at  the  navy  yard, 
Boston  :  Riverside  Construction  Co.,  39  Cort- 
landt  St.,  New  York  City,  $27,918;  Luke  B. 
Mullen,  161  Devonshire  St.,  Boston,  Mass., 
$32,900:  Lawler  Bros.,  10  Clav  Sq.,  Charles- 
town,  Mass.,  $31,120;  W.  S.  Rendle  &  Son, 
135  Prescott  St.,  East  Boston,  Mass.,  $31,122.61 : 
W.  L.  Miller,  19  Mill  St.,  Boston,  Mass.,  $36,- 
900  and  $32,873;  Rendle  &  Stoddard,  33  Border 
St.,  East  Boston,  Mass.,  $39,776;  W.  H.  Keyes 
&  Co.,  95  Mill  St.,  Boston,  Mass.,  $36,801  and 
$43,801 ;  W.  H.  Ellis,  18  Tremont  St.,  Boston, 
Mass.,  $38,865. 

Michigan. 

4»Bids  will  be  received  until  noon,  Nov. 
3.  by  the  Board  of  Trustees,  A.  N.  Lawrason 
secretarv,  401  Glass  Block.  Lansing.  Mich.,  for 
the  construction  of  the  Micliigan  Ave.  M.  E. 
Church  at  Lansing. 

4«Bids  will  be  received  until  8  p.  m.,  Nov. 
3,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  chain  grate  stokers  for  combination 
pumping  and  lighting  station  for  the  city  of 
Grand  Rapids,  Mich. 

New  Jersey. 

^Bids  will  be  received  until  3:30  p.  m., 
Nov.  3,  by  Board  of  Street  and  Water  Com- 
missioners of  the  city  of  Newark,  City  Hall, 
Newark,  N.  J.,  for  dredging  along  the  docks 
of  the  Passaic  River.  Morris  R.  Sherrerd  is 
chief  engineer. 

•I«Bids  will  be  received  until  Nov.  2  by  E. 
Steeleman  Royal,  city  clerk.  Ventnor  City,  N. 
J.,  for  furnishing  and  placing  of  concrete 
monuments.  Plans  and  specifications  are  on 
file  and  can  be  obtained  at  the  office  of  W.  I. 
Risley,  citv  engineer,  30  Real  Estate  and  Law 
Bldg..  Atlantic  City,  N.  J. 

•I'Bids  will  be  received  until  8  p.  m.,  Nov. 
28,  bv  Charles  Anderson,  borough  clerk. 
South' River,  N.  J.,  for  the  water  tight  and 
enduring  construction  of  that  one  or  those  of 
the  following  sections  into  which  the  electric 
light,  pumping  and  nower  plant  and  transmis- 
sion line  are  divided  as  follows:  Section  I. 
Furnishing  and  setting  3  125  h.  p.  boilers  and 
the  piping  in  and  about  the  power  house,  or, 
alternatelv,  furnishing  and  setting  2  200  h.p. 
gas  producers.  Section  II.  Furnishing  and  in- 
stalling 2  190  h.  p.  steam  engines,  or,  alter- 
natelv, 2  190  h.  p.  eas  engines,  together  with 
the  piping  in  and  about  the  gas  engine  plant 
Section  III.  The  furnishing  and  installing  2 
800,000  gal.  steam  pumps,  or.  alternately,  2 
800,000  gal.  power  pumps,  including  all  pip- 
ing, valves  and  fittings  to  well.  Section  IV 
Furnishing  and  installing  2  125  kw.  electrical 
generators  and  enuipment.  Section  V.  Con- 
tracting radial  brick  chimney  100  ft.  by  5  ft., 
or,  alternatelv,  a  steel  stack  25  ft.  by  4  ft.  and 
induced  draft  apparatus.  Section  VI.  Con- 
structing a  covered  suction  well,  complete  ex- 
cept piping,  diam.  32  ft,  depth  33  ft.,  or,  al- 
ternatelv, diam.  25  ft,  depth  33  ft  Section 
VII.  Furnishing  and  erecting  a  stand  pipe  20 
ft  bv  100  ft.  with  ladders,  automatic  altitude 
valve  and  connection  to  main.  Section  VI 11. 
Constructing  the  concrete  foundation  for  the 
stand  pipe.  Section  IX.  Furnishing  the  mate- 
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rial  and  erecting  the  building  for  the  power 
plant,  together  with  all  wall  and  machinery 
foundations,  sewers  and  conduits.  Section  X. 
Building  electrical  transmission  line  from  the 
now  r  house  into  the  borough,  a  distance  of 
about  9,000  ft. 

Bids  were  opened  Oct.  19  by  Lt.-Col. 
Graham  D.  Fitch,  U.  S.  Engineer,  Duluth, 
Minn.,  for  furnishing  and  placing  rock  in  the 
foundation  embankment  for  the  breakwater 
extension  at  Marquette,  i\Iich.  .-Xbout  $75,000 
is  to  be  expended.  The  bids  received  per  2,000- 
Ib.  ton  for  rock  in  place  in  the  embankment 
were  as  follows :  Thomas  L.  Burocher,  Sault 
Ste.  Marie,  Mich.,  $0.99% ;  Powell  &  Mitchell, 
Marquette,  Mich.,  $1.3440;  Francis  L.  McDon- 
ald, Duluth,  Minn.,  $0.84  (recommended  for 
acceptance)  ;  Alexander  Sang,  Duluth,  Minn., 
$1.45;  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111,  $1.75;  Northern  Dredge  &  Dock 
Co.,  Duluth,  Minn.,  $1.67,  and  .  $1.56  for 
quartzite. 

Mississippi. 

Bids  were  received  Oct.  20  by  Capt.  Clarke 
S.  Smith,  U.  S.  Engineers,  Vicksburg,  Miss., 
for  constructing  steel  hull,  self-propelling, 
hydraulic  dredge,  steel  pontoons  and  pipe  line, 
and  also  for  the  component  parts.  For  the 
dredge  plant,  complete,  including  four  pon- 
toons and  pipe  line  complete,  Thomas  M.  Rees, 
P.  O.  Box  709,  Pittsburg,  Pa.,  bid  $119,500  for 
delivery  at  Vicksburg  and  $117,000  for  delivery 
at  Pittsburg.  Pa.;  time  in  both  cases  was  300 
days.  For  the  dredge,  w'ithout  pontoons  and 
pipe  lines,  and  without  pumping  machinery, 
Mr.  Rees  bid  $70,000  for  Pittsburg  delivery 
and  $71,000  for  delivery  at  Cairo,  111.  Bids  as 
follows  were  received  for  furnishing  parts  of 
the  dredge:  The  Norborn  Engineering  Co., 
312  Deuckla  Bldg.,  Philadelphia,  Pa.,  main 
sand  pump"  complete,  $3,000 :  suction  pipe  and 
ladder,  cutter  head,  gear  and  engine,  winches, 
$16,500;  American  Bridge  Co..  Candler  Bldg., 
Atlanta,  Ga.,  dredge  hull  complete,  $28,000  and 
$27,000 ;  four  pontoons  and  pipe  line  complete, 
$11,000  and  $10,500.  Mississippi  Electric  Co., 
Vicksburg.  Miss.,  electric  plant  complete, 
$1,750. 

Minnesota. 
L.  A.  Ogaard,  county  surveyor.  Internation- 
al Falls,  Minn..,  is  in  Big  Falls,  Minn.,  mak- 
in"  a  survey  of  the  route  of  the  proposed 
Judicial  Ditches  No.  1  and  2.  near  this  place. 
Ditch  No.  1  will  start  from  Section  19-66-26 
and  extend  west  through  Dentaylow,  a  dis- 
tance of  about  15  miles  to  Nett  River,'  with 
one  branch  running  north  to  Cross  River.  No. 
2  will  start  from  Section  25,  in  Grand  Falls 
township,  and  run  south  about  12  miles  and 
empty  into  the  Big  Fork  River  in  155-26. 
New  Jersey. 
+As  noted  in  our  last  issue  bids  are  asked 
unitl  noon,  Nov.  22,  by  Col.  Wm.  T.  Rossell. 
U.  S.  Engineer.  39  Whitehall  St.,  New  York, 
for  dredging  in  Keyport  Harbor,  Matawan 
Creek,  Raritan  and  South  Rivers,  Shoal  Har- 
bor and  Compton  Creek,  and  Cheesequake 
Creek,  N.  J.  The  Keyport  harbor  work  re- 
quires the  removal  of  mud.  sand  and  clay,  the 
sum  of  $16,000  being  available  for  the  work. 
For  the  Matawan  Creek  work  the  sum  of 
$5,000  is  available;  the  material  is  mud,  sand 
and  clay.  The  amount  available  for  the  Rari- 
tan River  work  is  $18,000,  and  the  material 
is  mud,  sand,  clay  and  gravel.  For  the  Smith 
River  work  the  sum  of  $16,000  is  available ;  the 
material  is  mud,  sand,  clay  and  gravel.  The 
sum  of  $8,000  is  available  for  dredging  in 
Shoal  Harbor  and  Compton  Creek;  the  ma- 
terial is  mud,  sand  and  clay.  For  the  Cheese- 
quake  Creek  work  the  sum  of  $4,000  is  avail- 
able ;  the  material  to  be  removed  is  mud,  sand 
and  gravel. 

4-Bids  are  asked  until  noon.  Nov.  17,  by 
Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 
mington. Del.,  as  noted  in  our  last  issue, 
for  dredging  Raccoon  Creek,  N.  J.  ^Jhe  ap- 
proximate yardage  of  the  contract  is  75.700  cu. 
yds.  of  mud,  sand  and  gravel. 
New  York. 
The  State  Water  Supply  Commission  has 
granted  the  Board  of  Water  Supply  of  New 
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York  City  the  right  to  build  a  high  pressure 
tunnel  under  The  Bronx  and  Manhattan  to 
Brooklyn.  The  Boroughs  of  Queens  and  Rich- 
mond are  to  be  reached  by  pipes.  The  com- 
mission calls  the  plan  a  wise  and  economical 
one  that  is  justified  by  public  necessity.  An 
issue  of  revenue  bonds  for  $25,000,000  for  the 
project  was  authorized  several  years  ago  by 
the  Board  of  Estimate.  The  plans  include  the 
construction  of  a  reservoir  to  hold  between 
400,000,000  and  500,000,000  gallons  for  city  dis- 
tribution. The  plan  which  was  presented  to 
the  State  board  proposes  to  run  the  high  pres- 
sure tunnel  into  Manhattan,  The  Bronx  and 
Brooklyn.  From  these  boroughs  pipes  are  to 
run  to  the  other  two  boroughs. 

The  State  Lunacy  Commission,  Albany,  N. 
Y.,  has  awarded  to  the  R.  T.  Ford  Co.,  of 
Rochester,  a  contract  to  build  the  kitchen  and 
dining  room  buildings  at  the  Central  Islip 
State  Hospital.    The  cost  will  be  $132,000. 

Progress  reports  on  several  of  the  contracts 
on  the  New  York  Aqueduct  are  given  as  fol- 
lows in  the  Oct.  22  issue  of  Democracy:  Con- 
tract 54.  The  heading  at  the  portal  is  in  100 
feet.  At  Shaft  1  head  framing  is  nearly  com- 
pleted and  cages  are  being  assembled.  Cages 
are  in  full  operation  at  Shaft  2.  The  new  of- 
fices of  the  Section  Engineer  on  Palmer  Ave. 
are  now  being  occupied  by  himself  and  his 
assistants.  Contract  23.  Glyndon  Contract- 
ing Co.,  contractor.  The  best  record  in  grade 
tunnel  excavation  on  this  contract  was  made 
during  the  week  ending  Oct.  19,  1910,  42  ft. 
having  been  excavated  from  the  north  portal 
of  Hunter's  Brook  tunnel.  Contract  24.  Brad- 
ley Contracting  Co.,  contractor.  Preparations 
were  made  to  install  cages  in  the  uptake  shaft 
of  Croton  Lake  pressure  tunnel.  The  con- 
crete lining  of  Turkey  Mountain  grade  tun- 
nel was  commenced  and  the  laying  of  invert 
and  arch  masonry  for  the  cut-and-cover  sec- 
tion of  the  aqueduct  begun.  Contract  2.  Charles 
W.  Blakeslee  &  Sons,  contractors.  Croton 
grade  tunnel  has  been  practically  holed  through 
by  top  heading;  all  that  is  left  is  to  break 
through  the  sod  at  the  north  portal.  Con- 
creting was  continued  on  the  cut-and-cover 
section  of  the  aqueduct.  Contract  55.  Rine- 
hart  &  Dennis  Co.,  contractors.  Concreting 
of  the  western  cut-and-cover  work  was  con- 
tinued. Excavating  was  continued  on  Mill- 
wood, Sarles  &  Harlem  R.  R.  grade  tunnels 
and  on  the  Reynolds'  Hill  grade  tunnel.  Ex- 
cavating was  begun  at  the  south  portal.  Con- 
tract 53.  Eumire  &  Hamilton  Contracting  Co., 
contractors.  The  first  concrete  arch  for  the 
cut-and-cover  section  of  the  aqueduct  has 
been  built.  On  Eastview  grade  tunnel  exca- 
vating was  in  progress.  Contract  .54.  George 
W.  Jackson,  Inc.,  contractor.  At  the  Yonkers 
pressure  tunnel  good  progress  was  made'  in 
the  transition  section  which  connects  with 
the  smaller  diameter  of  the  steel  pipe  siphon. 
In  the  west  branch  35  ft.  and  in  the  center 
branch  140  ft.  of  excavation  from  the  north 
portal  was  made  during  the  week  ending  Oct. 
19,  1910.  Contract  68.  T.  A.  Gillespie  Co., 
contractor.  At  Hunters'  Brook  siphon  the 
concrete  covering  is  being  placed.  The  deliv- 
ery of  pipe  was  begun  at  Fort  Hill  siphon  and 
preparations  are  being  made  to  test  the  steel 
pipe  at  Turkey  Mountain  siphon.  Contract 
9.  John  C.  Rodgers.  James  M.  Rodgers  and 
John  J.  Haggerty,  contractors.  A  record  has 
been  established  in  steam  shovel  excavation 
at  Kensico  reservoir.  In  an  eight-hour  day  a 
70-ton  Bucyrus  steam  shovel  located  in  Rye 
swamp  has  removed  from  a  borrow  pit  704 
carloads,  averaging  about  4%  yards  per  car, 
or  a  total  of  2.988  cu,  yds.  The  material  was 
hauled  an  average  distance  of  600  ft  in  three 
trains  of  eleven  cars  each  and  was  then 
spread  to  an  average  depth  of  12  ins.  The 
work  on  the  temporary  reservoir  and  on  the 
new    State   highway    was   continued. 

North  Carolina. 

•{•As  previously  noted  bids  are  being  asked 
bv  Capt.  Earl  I.  Brown,  U.  S.  Engineer,  Wil- 
mington, N.  C,  until  noon,  Nov.  12,  for  dredg- 
ing in  Smith's  Creek,  Harbor  at  Morehead 
Citv  and  Harbor  at  Beaufort,  N.  C.  The  work 
at  Smith's  Creek  consists  of  dredging  a  basin 
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10  ft.  deep  at  mean  low  water  and  about  1,560 
ft.  long,  varying  in  width  from  800  to  150  ft. ; 
al.so  of  some  dredging  in  the  existing  10  ft. 
channel  from  the  wharves  in  Oriental  to  the 
Neuse  River,  a  distance  of  about  four-fifths 
of  a  mile.  Little  dredging  is  required  in  this 
channel.  The  work  consists  of  straightening 
the  channel  at  several  places  and  removing  a 
few  shoals.  The  present  depth  in  the  bay  in 
the  town  gradually  decreases  from  10  ft.  at 
the  channel  end  to  about  2.2  ft.  at  the  head  of 
the  proposed  improvement.  The  amount  of 
material  to  be  removed  is  estimated  at  130,000 
cu.  yds.  of  mud  and  sand.  The  work  to  be 
done  at  Morehead  City  consists  of  deepening 
the  existing  channel  to  a  depth  of  10  ft.  at 
mean  low  water,  with  a  width  of  100  ft.  for 
2,800  ft.  of  its  length,  and  a  width  of  200  ft. 
for  1,000  ft.  of  its  lengtli.  The  existing  depth 
in  the  area  to  be  dredged  varies  from  2.2  ft. 
to  7.6  ft.  The  quantity  of  material  to  be  re- 
moved is  estimated  at  152,000  cu.  yds.  of  mud 
and  sand.  The  work  to  be  done  at  Beaufort  har- 
bor consists  of  deepenirg  the  present  cliannel 
to  a  depth  of  10  ft.  at  mean  low  water,  with  a 
width  of  60  ft.  The  minimum  depth  of  the  ex- 
istirg  channel  is  about  3.5  ft.  In  the  length 
of  the  area  to  be  dredged  (about  3.6  miles)  a 
depth  of  over  10  ft.  exists  for  a  distance  of 
about  four-fifths  of  a  mile,  where  no  dredg- 
ing will  be  required.  The  width  of  the  exist- 
ing channel  varies  from  100  to  .300  ft.  The 
amount  of  material  to  be  removed  is  estimated 
at  221,408  cu.  yds.  of  sand  and  mud  mixed  with 
shells. 

Contracts  for  dredging  in  Shallowbag  Bay, 
etc.,  bids  for  which  were  opened  Oct.  10  at  the 
U.  S.  Engineer's  Office,  Wilmington,  N.  C, 
have  been  awarded  to  the  Miner  Engineering 
Co.,  530  Bond  Bldg.,  Washington,  D.  C,  as 
follows :  Dredging  40,000  cu.  yds.  from  Shal- 
lowbag Bay  at  25  cts.  per  cu.  vd. ;  75.000  cu. 
yds.  from  South  River  at  14  cts.;  140.000  cu. 
yds.  from  Bay  River  at  12%  cts.,  and  53,000 
cu.  yds.  at  lOVa  cts.  The  material  is  mostly 
mud  and  sand. 

Ohio. 

4"Bids  will  be  received  until  noon,  Nov.  14, 
by  Director  of  Public  Safety,  Citv  Hall, 
Cleveland,  O.,  for  furnishing  100,000  ft.  b.  m. 
beech    lumber. 

•J«Bids  will  be  received  until  noon,  Nov. 
15,  by  Secy.,  Director  of  Public  Safety.  Cleve- 
land, O.,  for  furnishins?  the  citv  of  Cleveland, 
Department  of  Fire,  with  5.0(i0  ft.,  more  or 
less,  of  two  and  one-half  (21/2)  inch,  internal 
measurement,  of  cotton,  rubber  lined  fire 
hose,  coupled,  to  weigh  not  less  than  00  pounds 
to  the  section,  v/ithout  couplings;  two  and 
one-half  (2%)  inch  couplings  to  be  made  of 
hard  brass  and  to  weigh  not  less  than  five  and 
fourteen-sixteenths  (5  14-16)  pounds,  Cleve- 
land Fire  Department  standard,  with  Higbee 
thread.  Plans  and  specifications  may  be  seen 
and  blank  proposals  can  be  obtained  at  the 
office  of  the  Director  of  Public  Safety. 

^Bids  will  be  received  until  noon,  Nov. 
15,  by  Secretary  of  Director  of  Public  Safety, 
Cleveland,  O.,  for  furnishing  for  the  Depart- 
ment of  Fire  2,000  ft.  2  conductor  cable,  made 
up  of  No.  16  B.  &  S.  soft  tinned  copper  wire, 
insulated  with  1/16  inch  wall  of  rubber,  seam- 
lessly applied;  5,000  ft.  4  conductor  cable, 
made  up  of  No.  16  B.  &  S.  soft  tinned  copper 
wire,  insulated  with  1/10  inch  wall  of  rubber, 
seamlessly  applied  ;  1.000  ft.  6  conductor  cable 
made  up  of  No.  16  B.  &  S.  soft  tinned  copper 
wire,  insulated  with  1/lC  inch  wall  of  rubber, 
seamlessly  applied. 

The  Erie  R.  R.  is  to  make  dock  improve- 
ments along  the  west  bank  of  the  river  be- 
tween Columbus  Road  and  Center  St.,  at 
Cleveland,  O.  The  work  will  cost  about  $75^000. 

Pennsylvania. 

^•Bids  will  be  received  until  11:30  a.  m., 
Nov.  5,  by  Board  of  Public  Education,  Phila- 
delphia, Pa.,  for  the  construction  of  a  12  di- 
vision building  annex  to  B.  B.  Comegys 
school  house,  51st  St.  and  Greenway  Ave., 
40th  section.  Plumbing,  carpentry,  cement 
paving,  iron  pates  and  grilles,  "as  and  steam 
fitting,  etc.  William  Dick  is  secretary  of  the 
committee  on  property. 


4*Bids  will  be  received  until  noon,  Nov.  7, 
by  Philip  Jones,  Chairman  of  the  Street  Com- 
mittee of  Councils,  Turtle  Creek,  Pa.,  for  the 
construciton  of  retaining  walls  on  Monroe- 
ville  road,  Stewart  St.  and  Brown  Ave. 

•I«Bids  will  be  received  until  11  a.  m.,  Nov. 
15,  Chauncey  H.  Baker,  Depot  Quartermaster, 
Philadelphia,  Pa.,  for  furnishing  and  deliv- 
erirg  at  that  depot  1,000  axes,  70,000  mosqui- 
to bars,  single ;  14,000  bedstead  casters,  200 
spade  handles,  2,500  hatchet  helves,  50  guidon 
staffs. 

^Bids  wiP  be  received  until  8  p.  m.,  Dec.  0, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  United  States 
Post  Office  at  Carbondale,  Pa. 

Rhode  Island. 

^Bids  are  asked  until  2  p.  m.,  Nov.  19,  by 
Lt.-Col.  J.  C.  Sanford,  U.  S.  Engineer,  New-- 
port,  R.  I.,  for  dredging  in  Newport  Harbor, 
R.  I.  The  work  is  located  in  Newport  Har- 
bor, R.  I.,  and  embraces  that  portion  of  the 
harbor  lying  east  of  the  easterly  line  and  south 
of  the  southerly  line  of  the  18-ft.  channel 
through  the  harbor.  The  approximate  amount 
of  material  to  be  removed  is  769,930  cu.  yds. 
measured  in  place.  It  is  intended  to  award  the 
work  as  a  whole  to  one  bidder.  The  material 
to  be  removed  is  believed  to  be  compact  sand, 
gravel  and  clay  overlaid  by  a  small  amount  of 
mud,  and  containing  some  bowlders  of  varying 
sizes. 

South   Carolina. 

•J«Bids  will  be  received  until  noon,  Nov.  24, 
by  Capt.  E.  M.  Adams,  U.  S.  Engineer, 
Charleston,  S.  C,  for  furnishing  steel  forg- 
ings,  castings,  etc.,  for  Granby  Dam,  Congaree 
River,  S.  C. 

Texas. 

David  M.  Picton,  Galveston,  Tex.,  who  was 
recently  awarded  the  contract  for  the  Aransas 
Pass  improvement,  has  begun  work.  This  con- 
tract is  jetty  work  intended  to  make  Aransas 
Pass  a  deep  water  port,  and  there  will  be  used 
in  construction  of  jetties  about  12,700  tons  of 
stone  for  new  work  on  the  south  jetty  and 
about  22,000  tons  of  repairs  to  the  north  jetty. 
The  contract  amounts  to  about  $110,000. 

W.  C.  McLelland,  513  Commercial  Bank. 
Houston,  has  been  advertising  for  a  contractor 
to  clear  200  acres  of  Brazos  bottom  land,  50 
miles  from  Houston. 

The  Atlantic,  Gulf  &  Pacific  Co.  has  started 
work  on  its  contract  for  redredging  the  Texas 
City  channel  for  the  U.  S.  government.  The 
contract  calls  for  the  removal  of  1,000,000  yds. 
of  earth.  When  completed  the  channel  will 
have  a  depth  of  27  ft.  throughout  and  will  be 
approximately  300  ft.  in  width.  L.  T.  Gaylord 
of  Port  Arlhur,  Tex,  is  District  Manager  for 
the  dredging  company. 

Utah. 

The  City  Council  of  Ogdcn,  Utah,  has 
awarded  a  contract  to  Clark  &  Stowe  for  the 
running  of  a  prospect  tunnel  in  Cold  Water 
Canyon,  400  ft.  back  from  the  intake  of  the 
new  conduit. 

Virginia. 

•I«Bids  will  be  received  until  1  ;30  p.  m., 
Nov.  15,  by  John  T.  Hume,  Treasurer  South- 
ern Branch  N.  H.  D.  V.  S.  National  Soldiers' 
Home,  Va.,  for  furnishing  labor  and  material 
for  the  installation  of  an  electrical  elevator  in 
the   Ouartermaster's    Storehouse. 

^•Bids  will  be  received  until  1 :30  p.  m., 
Nov.  16,  by  John  T.  Hume,  Treasurer  South- 
ern Branch  N.  H.  D.  V.  S.,  National  Soldiers' 
Home,  Va.,  for  furnishing  and  delivering  mis- 
cellaneous supplies. 

The  Coastwise  Dredging  Co.,  Norfolk,  Va., 
at  $145,710,  was  the  low  bidder,  Oct.  20,  for 
dredgirg  2,330,000  cu.  yds.  of  material  in 
James  River  for  the  U.  S.  Government. 

The  following  bids  were  received  Oct.  20  by 
Col.  Mason  M.  Patrick,  U.  S.  Engineers,  Nor- 
folk, Va.,  for  dredging  Pagan  River,  Va. :  W 
H.  French,  Norfolk,  Va.,  21  cts.  per  cu.  yd.; 
Norfolk  Dredging  Co.,  Norfolk,  Va.,  17  9-10 
cts.   per  cu.  yd. 


Items  marked  thus  4*  indicate  work  i.ow  open  for 


Washington.  ' 

4"Bids  will  be  received  until  11  a.  m.,  Nov. 
10,  by  E.  C.  Long,  Quartermaster,  322  Arcade 
Annex,  Seattle,  Wash.,  for  furnishing  and  de- 
livering at  Seattle  or  Tacoma,  Wash.,  or  other 
Puget  Sound  ports,  Portland  or  other  Pacific 
coast  ports,  accessible  to  vessels  of  deep  draft 
or  f.  o.  b.  railroad  wharf,  Honolulu,  I  H 
229,082  ft.  b.  m.  lumber;  132,650  ft  do  ;  100- 
000  ft.  do.  and  223,500  shingles. 

The  following  bids  were  received  Oct.  14  by 
Capt.  Arthur  Williams,  U.  S.  Engineers,  Se'- 
attle.  Wash.,  for  dredging  Olvmpia  Harbor, 
Wash. :  Standard  American  Dredging  Co.,  San 
Francisco,  Cal.,  14.9  cts.  per  cu.  yd.;  Interna- 
tional Dredging  Co.,  Seattle,  Wash.,  17.3  cts. 
per  cu.  yd.;  Puget  Sound  Bridge  &  Dredging 
Co.,  Seattle,  Wash.,  10.86  cts.  per  cu.  yd.,  ac- 
cepted ;  Tacoma  Dredging  Co.,  Tacoma,  Wash., 
13.75  cts.  per  cu.  yd. 

The  City  Council  of  Bremerton,  Wash.,  is 
considering  a  proposition  for  holding  a  special 
election  to  vote  on  the  question  of  building  a 
municipal  wharf,  and  purchasing  a  local  elec- 
tric plant. 

West  Virginia. 

•|*Bids  will  be  received  until  noon,  Nov.  23, 
b.v  J.  C.  Oakes,  Maj.  U.  S.  Engineers,  Cincin- 
nati,  O.,   for  removing  Sand   Creek  Dike  and 
dredging  in   Ohio   River   about   IVi   miles  be-    ] 
low  Ravenswood,  W.  Va.  ' 

The  following  bids  were  received  Oct.  18  by 
Capt.  F.  W.  Altstaetter,  U.  ,  S.  Engineer, 
Wheeling,  W.  Va.,  for  constructing  and  deliv- 
ering the  steel  hull,  stern  wheel  towboat  "Gen- 
eral Craighill":  Thomas  M.  Rees,  Pittsburg, 
Pa.,  $31,600  and  $31.4.50;  M.  A.  Sweeney  Ship- 
yard &  Foundry  Co.,  Jeffersonville,  Ind.,  $34,- 
000  and  $3.3.600;  Ed.  J.  Howard.  Jeffersonville. 
Ind.,  $27,5.50  and  $27,100;  J.  M.  Harmitt,  Mari- 
etta, O.,  $39,800. 

The  following  bids  were  received  Oct.  12  by 
Capt.  F.  W.  Alstaetter,  U.  S.  Engineer,  Wheef- 
mg,  W.  Va.,  for  furnishing  and  delivering  steel 
Poiree-dam  trestles  for  Dams  Nos.  11,  13  and 
18,  Ohio  River,  (1)  standing  for  120,000  lbs. 
structural  steel  at  Dam  No.  11,  (2)  for  120,000 
lbs.  structural  steel  at  Dam  No.  1.3,  and  (3) 
for  120,000  lbs.  structural  steel  at  Dam  No.  18 : 

(1)  (2)  (3) 

Pittslnirsh  Bridge  &  Iron 

Work.s.  Rochester.  Pa.. $0.0385  $0,039  $0.0395 
New    Jersey    Foundry    & 

>'aohine  Co..  New  York, 

N.  Y.    0341         .0341         .0341 

W.    N.    Kratzer   &    Co., 

Pittsburg,   Pa 033  .0335         .034 

Indpnerdent    Bridge    Co., 

Pittsburg.  Pa 0367         .0368         .0374 

American    Bridge    Co.    of 

New     York,     Pittsburg, 

Pa 03  .03  .03 

J.  *  .T.  B.  Milholiand  Co., 

Pittsburg,   Pa 0355         .035  .036 

Sterrit-Tliomas     Foundry 

Co.,  Pittsburg.  Pa 035  .0355         .036 

Wyoming. 

•{•Bids  will  be  received  until  9:30  a.  m. 
(Mountain  Time),  Nov.  14,  by  Constructing 
Quartermaster,  Cheyenne,  Wyo.,  for  the  com- 
pletion of  certain  items  of  construction  in 
.Administration  Building,  Rear  Annex  and 
Ward  Wings  3  and  4  new  post  hospital.  Fort 
D.   A.   Russell,  Wyo. 

Canada. 

•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
7,  by  M.  Peterson,  Secretary  Board  of  Con- 
trol, Winnipeg,  Man.,  for  overhead  wire  and 
cables  for  electrical  distribution  system. 

•^Bids  will  be  received  until  11  a.  m.,  Dec. 
1,  by  M.  Peterson,  Secretary  Board  of  Con- 
trol, Winnipeg,  Man.,  for  poles  and  line  sup- 
plies for  the  electrical  distribution  system. 

•{•Bids  will  be  received  until  4  p.  m.,  Nov. 
9,  by  R.  C.  DesRochers,  Secy.,  i  apartment  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  post  office  building  at  Dresden,  Ont. 

4*Bids  will  be  received  until  11  a.  m.,  Nov. 
16,  by  M.  Peterson,  Secy.,  Board  of  Control, 
Winnipeg,  Man.,  for  the  supply  of  labor  and 
materials  required  in  the  erection  of  a  public 
bath_ house  to  be  located  in  the  Selkirk  Park. 
William  Bruce,  222  McWermot  Ave.,  Winni- 
peg, Man.,  is  architect. 

bids. 
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California. 

Charles  W.  Coberley,  Los  Angeles,  Cal.,  has 
been  awarded  contracts  for  the  construction 
of  two  steel  bridges  for  the  San  Diego  & 
Arizona  R.  R.  One  is  a  51(l-ft.  span  over  the 
Second  Crossing  of  the  Tia  Juaha  River 
and  the  other  a  ISO-ft.  span  over  Matannco 
Creek.  The  superstructures  are  to  be  deck 
girders  on  steel  towers.  By  the  terms  of  the 
contract  the  >vork  is  to  be  completed  by  De- 
cember 1. 

.\t  a  meeting  of  the  Board  of  Public  Works, 
Oakland,  Cal.,  the  Secretary  was  directed  to 
advertise  for  bids  for  the  construction  of  a 
concrete  bridge  over  Sausal  Creek. 

California. 

4*Bids  will  be  received  until  1 1  a.  m.,  Nov. 
14,  by  Board  of  County  Supervisors,  El  Cen- 
tro,  Cal.,  for  grading  approaches  to  bridge 
across  New  River  at  Rock  Wood  Station.  D. 
S.  Elder  is  clerk. 

^Bids  will  be  received  by  Board  of  Super- 
visors until  11  a.  m.,  Nov.  14,  for  grading 
south  approach  to  bridge  across  New  River 
south  of  Slisbee  bridge,  according  to  plans  on 
file  at  the  office  of  the  county  engineer;  also 
for  grading  approaches  to  a  bridge  over  New 
River  at  Seeley.  D.  S.  Elder,  El  Centro,  Cal., 
is  clerk  of  the  board. 

•J«Bids  will  be  received  until  10  a.  m.,  Nov. 
10,  by  H.  H.  Carpenter,  clerk,  San  Luis 
Obispo,  Cal.,  for  the  construction  of  a  rein- 
forced concrete  girder  bridge  across  San  Si- 
meon creek,  about  5  miles  from  town  of 
Cambria. 

4«Bids  will  be  received  until  10  a.  m.,  Nov. 
9,  by  P.  J.  Thornton,  county  clerk,  Merced, 
Cal.,  for  the  construction  of  five  concrete 
bridges,  three  to  be  built  in  Road  District  No. 
1  and  two  in  Road  District  No.  3. 

Illinois. 

•JiBids  will  be  received  until  November 
17,  by  Commissioners  of  Highways  of  the 
Town  of  Rockvale,  111.,  for  the  construction 
of  17  tubes  and  culverts,  two  bridges  in 
the  town.  A.  W.  Blanchard  is  Chairman  of 
the  Board  of  Commissioners, 

The  Council  Committee  on  Harbors,  Chi- 
cago, 111.,  is  to  file  a  memorial  with  the 
War  Department,  asking  that  the  city  be 
given  until  June,  1912,  to  remove  the  Lake  St. 
bridge. 

It  has  been  announced  by  George  F.  Sim- 
mons, Commissioner  of  Public  Works,  Peo- 
ria, ill.,  that  plans  for  the  proposed  new- 
bridge  across  the  Illinois  River  at  Bridge  St. 
will  be  completed  in  about  two  weeks.  Bids 
for  the  work  will  be  advertised  soon  after 
the  approval  of  the  plans. 

Plans  and  specifications  have  been  prepared 
according  to  advices  from  Peoria,  111.,  for  the 
construction  of  seven  bridges  to  be  erected 
in  that  county  and  Joint  Committees  of  the 
Commissioners  and  supervisors  of  the  county 
and  township  will  let  contracts  for  the  work 
about  November  14. 

The  Santa  Fe  System  has  arranged  to  con- 
struct a  large  concrete  box  culvert  on  the  Illi- 
nois   Division    at    what    is   known    as   bridges 
No.  2'2.3-.'*i.     The   estimated  cost   is  $4,0U0. 
Indiana. 

^Bids  will  be  received  by  the  Board  of 
Public  Works,  Indianapolis,  Ind.,  until  10  a. 
m.,  November  7,  for  the  construction  of  a 
concrete  slab  bridge  over  Pogues  Run  at  Dor- 
man  St. 

•J«Bids  will  be  received  until  10  a.  ni.,  Nov. 
7,  by  the  Board  of  Public  Works,  Indianapolis, 
Ind.  for  the  construction  of  a  concrete  girder 
bridge  over  Rogue's  Run  at  East  Tenth  St. 

•i*Bids  will  be  received  until  noon,  Nov. 
7  by  Board  of  County  Commissioners  of 
Crown  Point,  Ind.,  for  the  construction  or 
repair  of  four  bridges.  Charles  A.  Johnson 
is  Auditor  of  Lake  County. 

4*Bids  will  be  received  until  2_p.  m.,  Nov. 
9    bv   Board    of     County     Commissioners     at 


Petersburg,  Ind.,  for  the  construction  of  three 
steel  bridges  in  Washington,  Madison  and 
Jefferson  townships.  Franklin  R.  Bilderback 
is  .Auditor  of  Pike  County. 

Iowa. 

Ibc  County  Commissioners,  Davenport,  la., 
have  awarded  a  contract  for  the  construction 
of  live  steel  bridges  and  bridge  piers  in  vari- 
ous parts  of  the  county  to  Braly  &  Whitlock, 
Portland,  at  $20,995.  According  to  the  terms 
of  the  contract  the  work  inust  be  completed 
by  June,  1911. 

It  is  reported  that  Engineers  of  the  Chicago, 
Cireat  Western  R.  R.  are  contemplating  the 
construction  of  a  bridge  across  the  Missis- 
sippi River  at  Bellevue,  la. 

Hoard  of  Supervisors  have  contracted  with 
the  Clinton  Bridge  Co.,  Clinton,  la.,  for  the 
construction  of  a  cement  reinforced  bridge 
across  the  Little  Fo-x  south  of  the  H.  C.  Tay- 
lor Farm  near  Pulaski  in  Davis  County. 

Plans  and  specifications  of  the  proposed 
Rock  River  bridges  in  Davenport,  la.,  have 
been  prepared,  but  owing  to  the  absence  of 
the  City  Engineer  at  the  last  meeting  noth- 
ing definite  was  done. 

Kentucky. 

Plans  have  been  completed  for  the  Under- 
bill St.  bridge,  to  be  built  of  steel  and  con- 
crete across  Beargrass  Creek  and  Kentucky 
St.  in  I  ouisville,  Ky.  The  work,  according  to 
the  estimate,  will  require  an  expenditure  of 
about  $20,000. 

Maine. 

.\  special  town  meeting  has  been  held  at 
Rumford  Falls,  Me.,  to  take  up  the  matter  of 
constructing  a  new  steel  foot  bridge  to  re- 
place the  present  structure. 

Massachusetts. 

.\dvices  from  Pittstield,  Mass.,  state  that 
the  Berkshire  Street  Railway  company  will, 
at  its  own  expense,  replace  the  present  bridge 
over  the  Housantonic  River  at  Elm  St.,  with 
a   new   and   stronger  bridge. 

Mcuyland. 

•|«Bids  will  be  received  until  2  p.  m.j  Nov. 
10,  by  Commissioners  of  Wcsternport,  Md., 
for  the  construction  of  a  bridge  over  Georges 
Creek  within  the  town  of  Westernport,  .-M- 
leghany  County.     O.   H.  Bruce  is  Clerk. 

Michigan. 

.A  proposition  is  to  be  submitted  to  the  cit- 
izens of  Delta  County,  Mich.,  to  issue  bonds 
for  the  construction  of  a  concrete  bridge  over 
the  Escanaba  River  at  Wells,  Mich.  The 
structure  will  be  part  of  the  Bay  Shore  Road, 
connecting  cities  of  Escanaba  and  Gladstone, 
and  is  estimated  to  cost  about  $40,000. 

Included  in  the  items  for  which  $137,350 
of  bonds  will  be  issued  by  the  City  of  Kala- 
mazoo, Mich.,  is  that  of  S25,000  for  the  con- 
struction of  a  new  bridge  to  replace  the  pres- 
ent structure  at  Gull  St.,  and  $16,000  for  the 
new  bridge  on   Mill  St. 

Advices  from  Marshall,  Mich.,  state  that 
the  Michigan  United  Railways  will  construct 
an  overhead  bridge  at  Guin  crossing,  east  of 
Battle  Creek. 

Minnesota. 

It  was  proposed  at  a  recent  meeting  of  the 
City  Council,  Duluth,  Minn.,  to  construct  a 
timber  bridge  on  East  Fourth  St.,  connecting 
the  East  End  and  ,A.llouez  instead  of  the  steel 
structure  proposed.  The  cost  of  such  a  struc- 
ture would  be  between  $40,000  and  .f^jO.OOO, 
while  a  steel  bridge  would  cost  $100,oOO. 

Plans  have  been  prepared  by  City  Engi- 
neer Rundlett,  St.  Paul,  Minn.,  for  the  con- 
struction of  the  proposed  bridge  over  East 
Seventh  and  Earl  Sts.,  where  they  are  cross- 
ed by  the  Omaha  &  Northern  Pacific  tracks. 
The  estimated  cost  of  the  improvement,  which 
will  be  done  with  cement,  is  $35,000. 


Mississippi. 

•{•Bids  will  be  received  until  Nev.  7  by 
Board  of  Supervisors.  Tupelo.  Miss.,  for  the 
construction  of  a  bridge  in  Town  Creek 
biittom,  north  of  Bclden,  on  I^ighton  and 
Union  road.  Norbin  Jones  is  clerk  of  the 
board. 

4«Bids  will  be  received  until  2  p.  in.,  Nov. 
7,  by  W.  R.  Pistole,  County  Clerk,  .Meridian. 
Miss.,  for  the  construction  of  a  wooden  bridge 
across  Richardson's  Creek  on  Pine  Springs 
Road  near  W.  P.  Love's  ulacc 
Missouri. 

.^dvices  from  Harrisonville,  Mo.,  state  that 
all  bids  received  for  the  construction  of 
seven  steel  bridges  were  i  ejected  as  too  high 
and  new  proposals  will  be  called  for.  F.  W. 
Baker  is   County   Highway  Engineer. 

The  contract  has  beei  awarded  James 
O'Connor  &  Son,  Kansas  City,  Mo.,  for  the 
completion  of  the  Mclan  Bridge  extension. 
The  contract  price  was  $:!3,397,  of  which 
the  contractor  agreed  to  deduct  $6,000  in  favor 
of  the  material  left  by  th.'  former  contractor. 
Other  bidders  for  the  work  were  Topeka 
Bridge  &  Iron  Co.,  $32,100;  Midland  Bridge 
Co.,  Kansas  Citv.  Mo.,  $.34,974  ;  Missouri  Val- 
ley Bridge  &  Iron  Co.,  Leavenworth,  $.34,-500; 
Jones   Bros.,  Leavenworth,  $48,000. 

Plans  and  specifications  have  been  completed 
by  Engineers'  of  the  Board  of  Public 
VVorks,  Kansas  City,  Mo.,  for  the  construction 
of  the  proposed  concrete  bridge  over  Brush 
Creek  at  Wornall  Road.  .Vs  the  straightening 
of  the  creek  at  this  poi^it  is  contemplated, 
the  structure  will  be  on  Park  land  and  it  is 
proposed  that  the  Park  Board  bear  part  of  the 
expense. 

.\s  the  result  of  a  conference  recently  held 
by  the  City,  County  and  Missouri  Pacific  of- 
ficials at  the  office  of  C.  E.  Baker,  City  Clerk. 
Sedalia.  Mo.,  it  is  believed  that  the  company 
will  build  a  viaduct  over  its  tracks  and  those 
of  the  Missouri,  Kansas  ::nd  Texas  Ry.,  on 
Washington  Ave. 

Boone  County,  Mo.,  according  to  advices 
from  Columbia,  Mo.,  is  planning  the  constriic- 
tion  of  a  number  of  new  bridges  and  with 
that  purpose  in  view  has  voted  $5,000  for  the 
commencement  of  the  work.  .411  the  struc- 
tures wmII  be  of  steel  and  the  largest  one  \yill 
be  100  ft.  long  over  a  creek  a  few  miles 
southwest  of  Columbia. 

Nebraska. 

The  Commissioners  of  Polk  and  Merrick 
Counties,  Polk,  Neb.,  have  decided  to  con- 
struct a  $12,000  bridge  across  the  Platte  River, 
north  of  Polk  at  what  is  known  as  Little's 
Island.  Farmers  of  the  surrounding  country 
have  already  subscribed  $5,000  toward  the  re- 
quired amount. 

New  Mexico. 

The  contract  for  the  construction  of  the 
proposed  bridge  across  the  Verde  River  at 
.\lbuquerque,  N.  Mex.,  has  been  let  to  the 
Missouri  Vallev  Bridge  &  Iron  Co.,  Leaven- 
worth, Kan.,  for  $18,390.  The  structure  will 
have  three  100-ft.  spans. 

New  York. 

State  Engineer  and  Surveyor  Williams  has 
approved  the  plans  for  the  construction  of  the 
concrete  bridge  on  Burdick  Road,  leading 
northerly  from  Higginsville,  near  what  is 
known  as  the  Burdick  bridge  over  the  Barge 
canal  on  Contract  4.  It  is  planned  to  have 
the  structure  completed  this  winter.  • 

.Authorities  of  the  Village  of  Voorhees- 
ville,  N.  Y.,  have  asked  'he  town  for  a  new- 
bridge  on  Foundry  St.  The  present  structure 
is  small  and  is  near  the  Law-  Hotel. 

Board  of  Public  Work.s,  Fulton,  N.  Y.,  has 
been  conferring  with  the  officials  of  the  Syra- 
cuse, Lake  Shore  &  Northern  R.  R.,  in  regard 
to  the  company's  crossing  the  river  at  that 
place.     It  is  proposed  by  the  railroad  to  build 
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a  new  bridge  just  north  oi  the  present  struc- 
ture if  a  site  can  be  obtained  of  the  Fulton 
Liglit,  Heat  and  Power  Co.  aiid  tlie  Granln- 
Paper  Co. 

North  Carolina. 

^•Bids  will  be  received  until  Nov.  7  by 
F.  M.  Burgess,  clerk  of  the  Board  of  County 
Commissioners,  Columbus,  N.  C,  for  the  con- 
struction of  a  bridge  over  the  Green  River. 

Officials  of  the  Southboi:nd  have  announced 
that  work  will  soon  begin  on  the  construc- 
tion of  the  proposed  steel  bridge  which  is 
to  cross  the  Southbound  south  of  the  new 
station  on  Fifth  Ave.,  in  Lexington,  N.  C. 
Ohio. 

•J«Bids  will  be  received  until  noon,  Nov. 
11,  by  Board  of  County  Commissioners,  Cin- 
cinnati, O.,  for  the  construction,  under  speci- 
fications No.  121,  of  concrete  bridge  on  Fallis 
Road,  second  bridge  north  of  Loveland  in 
Symmes  township.  Stanley  Struble  is  Pres- 
ident. 

The  contract  for  the  construction  of  the 
■Bixby  Bridge  over  the  Arkansas  River,  ac- 
cording to  advices  from  Tulsa,  Okla.,  was 
awarded  to  the  Canton  Bridge  Co.,  Canton, 
O.,  at  $t)8,970. 

Citizens  of  Cayahoga  County,  O.,  will  vote 
on  Nov  8.  on  the  proposition  of  constructing 
a  county  bridge  over  the  Cuyahoga  River 
on  the  Cleveland-Milan  State  Road  between 
Detroit  and  Superior  Aves.,  in  the  city  of 
Cleveland,  O. 

The  contract  for  the  construction  of  the 
foot  bridge  over  the  River  at  Canal  Fulton 
has  been  awarded  E.  J.  Lander,  Canton,  O., 
for  $814. 

The  County  Commissioners,  Dayton.  O., 
have  awarded  the  contract  for  the  construc- 
tion of  a  concrete  bridge  on  Schuster  Road 
in  Miami  township  to  William  H.  Proctor 
&  Co. 

Bridge  Committee  of  the  Chamber  of  Com- 
merce, Cleveland,  O.,  recently  took  up  with 
the  officials  of  the  Street  Railway  and  County 
officials  the  matter  of  constructing  a  new  high 
level  bridge. 

A  large  delegation  of  residents  of  Ironville 
recently  appeared  before  the  Council  Commit- 
tee at  Cleveland,  O.,  asking  for  the  relocation 
of  the  old  Cherry  St.  bridge  at  Galena  St. 
and  Paine  Ave. 

Advices  from  Ashland,  -O.,  state  that  the 
Shippensburg  Town  Council  resolved  at  a  re- 
cent meeting  to  authorize  the  Secretary  to 
advertise  for  bids  for  the  construction  of  a 
bridge  over  Main's  Run  at  King  St. 

Elimination  of  the  center  arch  in  Lake  Ave., 
N.  W.,  Cleveland,  O.,  grade  crossing  of  the 
Lake  Shore  &  Michigan  Southern  R.  R.  has 
been  started.  The  structure  will  ultimately 
have  one  concrete  and  steel  ornamental  arch 
80  ft.  long. 

The  Board  of  Control,  Springfield,  O.,  has 
awarded  the  contract  for  the  construction  of 
a  concrete  bridge  over  Indian  Run  in  West 
High  St.,  to  M.  J.  Cooney  at  $1,080. 

Oregon. 

A  joint  meeting  of  the  Improvement   Clubs 


of  the  southern  portion  of  the  city  of  Port- 
land, Ore.,  was  recently  held,  at  which  reso- 
lutions were  adopted  urging  the  City  Council 
to  grant  a  franchise  to  the  Oregon  Electric  on 
Salmon  and  Tenth  Sts.,  and  to  construct  a 
bridge  across  the  river  at  or  near  Meade 
St.  on  the  West  Side. 

Information  volunteered  from  Wheeling, 
W.  Va.,  states  that  the  Ohio  County  Board 
of  Commissioners  decided  at  a  recent  meet- 
ing to  reject  all  bids  on  the  proposed  bridge 
to  span  Woods  Run  on  the  Bethany  Pike. 
A.  S.  Bell,  County  Road  Engineer,  has  been 
authorized  to  draw  plans  in  accordance  with 
the  p.oposition  of  J.  D.  Merriman  and  asso- 
ciates in  so  far  as  a  reinforced  concrete  arch 
bridge  is  concerned. 

Pennsylvania. 

At  a  recent  meeting  of  the  Business  Men's 
Association  of  Lock  Haven,  Pa.,  the  location 
of  the  proposed  new  county  bridge  east  of  the 
city  was  thoroughly  discussed.  It  was  the " 
unanimous  opinion  of  all  present  that  the 
facilities  for  reaching  Lock  Haven  from  the 
eastern  end  of  the  county  would  be  better 
served  by  locating  the  structure  at  McElhat- 
tan. 

The  proposition  submitted  by  the  committee 
of  citizens  of  West  Philadelphia  has  been 
passed  by  the  council  and  approved  by  the 
Mayor.  The  work  will  include  the  widening 
of  Chestnut  St.  bridge  over  the  Schuylkill 
River  and  will  require  an  expenditure  of 
$90,000. 

The  following  bids  were  recently  received 
by  the  Board  of  County  Commissioners, 
Wilkesbarre,  Pa.,  for  the  construction  of  the 
proposed  new  river  bridge  between  Plymouth 
and  Breslau.  The  plans  and  specifications 
were  drawn  by  Engineer  Scofield,  there  being 
two  separate  sets  of  plans.  One,  known  as 
6-A,  being  for  a  structure  with  wooden  floor 
and  without  facilities  for  a  railroad  track. 
The  other  set  of  plans,  known  as  6-B,  pro- 
vided for  a  concrete  driveway  and  a  heavier 
structure,  capable  Of  carrying  a  railroad. 
Penn  Bridge  Co.,  6-A,  $266,969;  6-B,  $270,- 
97,3 ;  W.  H.  Stebbins,  6-A,  $268,500,  6-B,  $279,- 
000;  Northeastern  Construction  Co.,  6-A, 
$271,879,  6-B,  $287,776. 

The  following  contracts  have  been  awarded 
by  the  County  Commissioners,  York,  Pa.,  for 
the  construction  of  concrete  and  stone  arch 
bridges :  The  contract  for  the  repair  of  the 
Dover  bridge  to  make  it  a  34  instead  of  a  15- 
ft.  span  was  awarded  to  Hartley,  Ziegler  Com- 
pany at  a  bid  of  $976.60.  The  contract  to 
build  the  stone  arch  bridge  near  Yocumtown 
was  awarded  to  Charles  Witmer  at  a  bid  of 
$763.  The  contract  to  build  a  concrete  bridge 
over  Muddy  Creek  Forks  near  Brogueville 
was  awarded  to  George  A.  Wagman  &  Com- 
pany,   Dallastown,    at    a   bid    of    $1,280. 

At  a  recent  meeting  of  the  Northside  Cham- 
ber of  Commerce,  Pittsburg,  Pa.,  a  resolution 
was  introduced  providing  for  the  construction 
of  a  bridge  to  connect  Woods  Run  with  Mc- 
Kees  Rocks.  One  end  of  the  bridge  will  be 
at  the   foot  of  Wilkins  St.,  near  Penitentiary 


in  Woods  Run,  and  the  other  at  d.  point  near 
the  old  Indian  Mound  in  McKees  Rocks. 

Texas. 

Corrigan,  Lee  &  Helpin,  the  Kansas  City 
firm  recently  awarded  the  contract  for  the 
construction  of  the  Dallas-Oak  Cliff  viaduct 
of  Dallas,  Texas,  has  sublet  the  concrete  piling 
to  the  Gulf  Concrete  Construction  Co.,  Hous- 
ton, Te.xas. 

Plans  have  been  drawn  and  construction  will 
soon  be  started  on  the  new  Main  St.  viaduct 
over  the  Santa  Fe  system  at  Belton,  Texas. 
The  improvement  is  estimated  to  require  an 
expenditure  of  $16,000. 

Commissioners  Court,  Richmond,  Texas, 
has  called  an  election  Nov.  4,  to  vote  on  the 
issuance  of  bonds  for  $30,000  for  the  erec- 
tion of  a  bridge  across  the  Brazos  at  Orchard. 

Utah. 

City  Council  of  Salt  Lake  City,  Utah,  has 
referred  to  the  Committee  on  Improvements 
the  petition  for  the  construction  of  two  foot 
bridges  across  the  canal  at  Seventh  South  and 
Tenth  East  Sts. 

Virginia. 

Work  of  making  temporary  repairs  to  the 
Gosport  Causeway  Bridge,  Norfolk,  "Va., 
vvhich  was  authorized  in  October  by  the 
Common  Council  will  be  delayed  somewhat 
owing  to  the  fact  that  the  Council  did  not 
have  a  sufficient  number  present  to  pass  upon 
financial  items.  It  is  rumored  that  in  a  short 
time  the  bridge  will   be  replaced  together. 

Washington. 

It  has  been  decided  by  the  Commissioners 
of  Brown  County,  according  to  advices  from 
Aberdeen,  Wash.,  to  construct  six  new  bridges 
the  coming  year  over  streams  in  the  different 
parts  of  the  state. 

Wisconsin. 

Citizens  of  Grand  Rapids,  Wis.,  are  in  favor 
of  selling  the  present  structure  across  the 
river  and  replacing  it  with  a  new  concrete 
afTair  large  enough  to  accommodate  local  traf- 
fic and  street  cars. 

Town  of  Mayville,  Wis.,  recently  voted 
bonds  for  the  construction  of  a  new  bridge  at 
that  place  to  replace  the  old  structure. 

Canada. 

•J"Bids  will  be  received  until  Nov.  28,  by 
the  Minister  of  Public  Works,  Victoria,  B.  C, 
for  the  erection  and  completion  of  the  sub- 
structure of  a  2-span  steel  bridge  over  the 
Thompson  River  near  Walhachin,  a  station  on 
the  line  of  the  Canadian  Pacific  Ry.,  about  218 
miles  east  of  Vancouver,  B.   C. 

4«Bids  will  be  received  until  Nov.  28,  by 
the  Department  of  Public  Works,  Vancouver. 
B.  C,  for  the  construction  and  completioii  of 
the  superstructure  of  a  2-span  steel  bridge 
over  the  Thompson  River  near  Walhachin,  a 
station  on  the  line  of  the  Canadian  Pacific 
Ry..  218  miles  east  of  Vancouver.  F.  C.  Gam- 
ble is  Engineer  of  the  Department  of  Public 
Works. 


ROADS,     STREETS    AND    PAVEMENTS 


Alabama. 

The  board  of  revenue  of  Montgomery,  Ala., 
has  accepted  the  report  of  the  viewers  ap- 
pointed to  mark  out  the  new  Central  Ave. 
road  in  Shades  valley  and  has  announced  that 
construction   work  will   begin  immediately. 

Ordinances  will  soon  be  introduced  in  the 
city  council  of  Birmingham,  Ala.,  providing 
for  the  paving  of  104,000  sq.  yds.  of  streets  of 
the  Southside,  85  per  cent  of  which  will  be 
composed  of  bitulithic  and  brick  pavement. 
These  improvements  will  represent  an  expen- 
diture of  $169,800. 

Advices  from  Birmingham,  Ala.,  state  that 
the  MuUarky  Construction  Co.  has  been 
awarded  a  contract  for  extensive  sidewalk- 
paving;  on   Ensley   Highlands. 


Arizona. 

Bids  were  received  on  Oct.  18  by  the  terri- 
torial board  of  control  at  Phoenix,  Ariz., 
from  the  following,  for  the  section  of  the  ter- 
ritorial road  proposed  to  be  built  into  Doug- 
las; R.  Toobey  &  Sons,  of  Phoenix;  Scott 
Co.,  of  Douglas,  and  Johnson  Shea  Co.,  of 
Riverside,  Cal.  It  is  understood  that  the  three 
bidders  are  below  the  engineer's  estimate. 

California. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
7,  by  Board  of  Supervisors,  Los  Angeles  Coun- 
ty, Los  Angeles,  Cal.,  for  the  improvement  of 
certain  portions  of  Central  Ave.,  Tropico  Ave. 
and  Sixth  St.,  Glendale,  in  Los  Angeles  Coun- 
ty.   C.  C.  Keyes  is  County  Clerk. 


H.  H.  Beard  has  been  awarded  the  contract 
at  Ukiah,  Cal.,  for  the  improvement  of  the 
Little  Lake  and  Potter  Valley  road  for  $6,480, 
and  C.  A.  Lawson  has  been  awarded  the  con- 
tract for  the  improvement  of  the  Little  Lake 
and  Long  Valley  Road  for  $7,448. 

The  supervisors  of  San  Francisco,  Cal., 
have  set  aside  $50,000  to  continue  the  resur- 
facing of  Mission  St.,  between  11th  and  14th 
Sts. 

A  proposition  is  to  be  submitted  to  the 
voters  of  the  state  of  California  at  the  No- 
vember election  providing  for  the  $18,000,000 
bond  issue  to  be  used  in  building  highways  in 
the  state.  W.  EUery,  Sacramento,  is  State 
Engineer. 

A  contract    for   the   paving  of   about   seven 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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miles  of  streets  in  Colonial  Heights,  Sacra- 
mento, Cal.,  was  let  to  the  Clark  &  Henery 
Co.,  by  the  Colonial  Investment  Co. 

Colorado. 

El  Paso  County,  Colorado  Springs,  Colo., 
will  vote  at  the  coming  election  on  a  proposed 
$110,000  bond  issue  for  road  improvement. 

A  good  roads  convention  will  be  held  in 
Denver,  Colo.,  in  December  to  outline  plans 
for  increasing  the  funds  for  road  building 
from  $1,300,000,  and  to  devise  means  whereby 
these  funds  may  be  more  judiciously  ex- 
pended. 

Connecticut. 

The  State  Highway  Commissioners  at  Hart- 
ford, Conn.,  have  awarded  the  contract  for 
the  construction  of  about  5,847  iin.  ft.  of  mac- 
adam-telford  road  to  the  Lane  Construction 
Co.,  of  Meriden,  Conn.,  for  $1,71  per  Iin.  ft. 
for  macadam  and  $2.15  for  telford. 

Delaware. 

The  survey  for  the  rebuilding  of  the  Phila- 
delphia and  Wilmington  turnpike  from  the 
Practical  Farmer  to  the  Pennsylvania  State 
line,  in  Brandywine  hundred,  is  finished,  ac- 
cording to  advices  from  Wilmington,  Del. 

Florida. 

According  to  advices  from  San  ford,  Fla., 
that  end  of  Orange  County  will  vote  as  a  unit 
for  the  bond  issue  of  $1,000,000  for  the  con- 
struction of  140  miles  of  hard  road  with  brick 
surface. 

The  Edwards  Construction  Co.,  of  Tampa, 
Fla.,  has  been  awarded  the  contract  at  Fort 
Dade,  Edgmont,  Fla.,  for  furnishing  33,200  sq. 
ft.  of  concrete  road  and  2,650  sq.  ft.  of  con- 
crete walk  at  Fort  Dade  for  $7,913. 

The  city  of  Miami,  Fla.,  contemplates  issu- 
ing bonds  to  the  amount  of  $100,000  for  addi- 
tional street  improvements.  F.  H.  Wharton 
is  mayor. 

Illinois. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  Board  of  Commissioners  of  Hendricks 
County,  Danville,  111.,  for  the  construction  of 
the  following  named  highways :  The  Henry 
•  Rutledge  Road,  in  Center  Township,  of  a 
length  of  13,336  Hn.  f t. ;  the  Oliver  Harris 
Road,  in  Center  Township,  of  a  length  of 
14,986  Im.  ft. ;  the  Jonathan  Lowe  Road,  in 
Union  Township,  of  a  length  of  8,802  Iin.  ft. 
W.  H.  Nichols  is  County  Auditor. 

•{•Bids  are  asked  by  the  Commissioner  of 
Public  Works,  City  of  Chicago,  Room  705 
City  Hall,  for  furnishing  and  delivering  1,000 
sq.  yds.  of  No.  2  granite  block  to  the  Bureau 
of  Streets.  The  blocks  shall  be  4  to  5  ins. 
wide,  8  to  12  ins.  in  length  and  5  ins.  in 
depth,  and  shall  be  dressed  to  rectangular 
plane  surface.  The  blocks  shall  be  of  syenite 
or  granite  and  free  from  an  excess  of  mica 
or  feldspar,  and  shall  be  of  uniform  grain  and 
texture  without  lamination  or  stratification. 
Specifications  and  bidding  sheets  are  on  file 
at  the  Commissioner's  ofiice,  where  the  bids 
will  be  opened  11  a.  m.  Saturday,  Nov.  oth, 
1910. 

The  contract  for  the  paving  of  West  Bridge 
St.,  in  Streator,  111.,  has  been  awarded  to 
John  Baer  for  $1.25  per  yd.,  and  for  paving 
South  Vermillion  St.  to  George  Swartz  for 
$1.39  per  sq.  yd. 

The  board  of  local  improvements  of  Chi- 
cago, 111.,  has  taken  up  the  proposition  of  pav- 
ing 5th  Ave.,  between  South  Water  and  Van 
Buren  St.,  and  of  Wabash  Ave.,  between 
Washington  and  Congress  Sts.,  with  creosote 
block  pavement. 

Engineer  Paddock  of  Moline,  111.,  has  been 
instructed  by  the  village  board  of  Silvis  to 
prepare  plans  and  estimates  for  pavement  in 
First  Ave.,  from  1st  to  16th  Sts.  The  plan  is  to 
have  all  details  completed  this  winter  in  order 
that  the  improvement  may  be  taken  up  early 
in  the  spring. 

The  citizens  of  Moline,  III.,  have  petitioned 
for  the  completion  of  the  7th  St.,  improve- 
ment with  macadam  from  ISth  Ave,,  south  to 
Rock   River   bottom   road. 

Following  are  the  low  bidders  and  bids  as 
opened  by  the  board   of   local   improvements, 


city  of  Chicago,  Chas.  A,  V.  Standish,  Sec'y, 
Room  302  City  Hall,  Oct.  25,  for  the  construc- 
tion of  sidewalks  as  follows:  Both  sides  of 
Ave.  L  from  96th  St.  to  104th  St.,  H.  P.  Lar- 
sen,  140  La  Salle  St.,  contract  price  $.21%  per 
sq,  ft. ;  Elm  St.,  Milton  St.  to  Crosby  St., 
both  sides,  Albert  Graff,  70  La  Salle  St.,  con- 
tract price  $.14  per  sq,  ft.;  Ewing  St.,  Halsted 
St.  to  Blue  Island  Ave.,  south  side.  H.  P.  Lar- 
sen,  140  La  Salle  St.,  contract  price  $.15  per 
sq.  ft. ;  Grace  St.,  F.lston  Ave.  to  Central  Park 
Ave.,  north  side,  H.  P.  Larscn,  140  La.  Salle 
St.,  contract  price  $.19  per  sq.  ft. ;  Harbor 
Ave.,  northeasterly.  The  Strand  to- 92d  St.. 
H.  P.  Larsen,  140  La  Salle  St.,  and  General 
Cement  Construction  Co.,  160  VVashington  St. 
(tied),  contract  price  $.21  per  sq.  ft.;  Halsted 
St.,  43d  St.  to  47th  St.,  A.  Graff,  70  La  Salle 
St.,  $.14  per  sq.  ft.;  Hammond  St.,  Tell  St. 
to  Eugenie  St.,  General  Cement  Construction 
Co.,  160  Washington  St.,  $.13%  per  sq.  ft.; 
Lawrence  Ave.,  Drainage  Canal  to  Albany 
.\ve.,  north  side,  Bairstow  Supply  Co.,  6084 
Ridge  Ave.,  $.16  2/10  per  sq.  ft.;  Murphy 
Ave.,  Birchwood  Ave.  to  Rogers  Ave., 
both  sides,  Bairstow  Supply  Co.,  6084  Ridge 
.A.ve.,  $.11  3.5/100  per  sq.  ft.;  Maxwell  St.,  both 
sides,  Halsted  St.  to  Blue  Island  Ave.,  General 
Cement  Construction  Co.,  160  Washington  St., 
$.12  9/10  per  sq.  ft.;  Ontario  St.,  both  sides, 
Lake  Shore  Drive  to  St.  Clair  St.,  A.  Graff, 
70  La  Salle  St.,  $.14  per  sq.  ft.;  Stony  Island 
.^ve.,  west  side,  6uth  St.  to  63d  St.,  H.  P.  Lar- 
scn, 140  La  Salle  St.,  $.13  84/100  per  sq.  ft.; 
35th  St.,  south  side,  Halsted  to  Morgan  St., 
A.  Graff,  70  La  Salle  St.,  $.13  per  sq.  ft.; 
Wellington  St.,  south  side,  Sacramento  Av. 
to  Whipple  St.,  H.  P.  Larsen,  140  La  Salle  St., 
$.17  per  sq.  ft.;  17th  St..  north  side,  Dearborn 
St.  to  1st  alley  east,  A.  Graff,  70  La  Salle  St., 
$.19  per  sq.  ft. ;  Lawrence  Ave.,  north  and 
northwesterly,  C.  &  N.  W.  Ry.  to  56th  Ave. 
Demling  &  Wendt.  84  La  Salle  St.,  $.16  7/10 
per  sq.  ft. ;  Grand  Ave..  44th  Ave.  and  C.  & 
N.  W.  Ry.,  G.  Kehl  &  Son  Co.,  1224  N.  Camp- 
bell Ave.,  $.11  96/100  per  sq.  ft.;  Harrison  St., 
42d  Ct.  to  45th  Ct.,  south  side,  H.  P.  Larsen, 
140  La  Salle  St.,  $.13  84/100  per  sq.  ft.;  33d 
St.,  Wood  St.  to  1st  allev  w.  of  .'Archer  Ave., 
south  side,  A.  Graff,  70'La  Salle  St.,  $.14% 
per  sq.  ft. ;  72d  St.,  Vernon  Ave.  to  South 
Park  Ave,  south  side,  P.  F.  Biesen,  145  La 
Salle  St.,  $.13  per  sq.  ft.;  39th  St.,  Lowe  Ave. 
to  Halsted  St.,  south  side,  A.  Graff,  70  La 
Salle  St.,  $.131/2  per  sq.  ft;  71st  St..  South 
Park  Ave.  to  State  St.,  P.  F.  Biersen,  145  La 
Salle  St.,  $.151/2  per  sq.  ft;  Hirsch  St.,  Grand 
Ave.  to  42d  Ave.,  south  side,  Skafgard  Con- 
crete Construction  Co.,  4024  W.  North  Ave., 
$.12  12/100  per  sq.  ft.;  Hirsch  St.,  42d  Ave. 
to  44th  Ave.,  south  side,  $.11  94/100  per  sq. 
ft.,  Skafgard  Concrete  Construction  Co.,  4024 
W.  North-  Ave. ;  North  Ave.,  42d  Ave.  to  44th 
.^ve.,  south  side,  $.11  99/100  per  sq.  ft.,  Skaf- 
gard Concrete  Construction  Co.,  4024  W. 
North  Ave.  All  walks  6  feet  in  width  except 
as  follows:  Elm  St.,  14  ft.;  Flarbor  Ave.,  12 
ft.;  Halsted  St..  13%  ft;  Maxwell  St.,  14  ft; 
Ontario  St.,  8  ft.;  Stony  Island  .\ve.,  10  ft.: 
17th  St.,  14  ft 

Indiana. 

4«Bids  will  be  received  until  2  p.  m.,  Nov. 
8,  by  Board  of  County  Commissioners  at 
Bloomfield.  Ind.,  for  the  construction  of  a 
macadam  road  in  Jefferson  Township.  Peter 
M.  Cook  is  Auditor  of  Greene  County,  Ind. 

•J»Bids  will  be  received  until  noon,  Nov.  9, 
by  Board  of  County  Commissioners  at  Sulli- 
van, Ind.,  for  the  construction  of  a  stone  road 
in  Hamilton  Township.  Ben  C.  Crowder  is 
Auditor   of    Sullivan    County. 

4-Bids  will  be  received  until  10  a.  m.,  Nov. 
15,  by  Commissioners  of  Cass  County  at  Lo- 
gansport,  Ind.,  for  the  construction  of  a  road 
on  line  dividing  Jefferson  and  Jackson  town- 
ships.    George  W.  Cann  is  Auditor. 

The  County  Commissioners  at  Indirvnapolis, 
Ind.,  contemplate  improving  the  John  H.  Hoss 
road,  which  runs  on  the  line  between  Wash- 
ington Township,  Marion  County,  and  Dela- 
ware Township.  Hamilton  County. 

Sam  Grauel  has  secured  the  contract  for 
building  the  Cline  road  out  of  Royal  Center, 
Ind.,  for  $6,800. 


Iowa- 

•{•Bids  will  be  received  until  H  p.  m.,  Itoy. 
7,  by  A.  W.  Casady,  City  Clerk,  Council  Bluffs, 
la.,  for  furnishing  the  material  and  construct- 
ing the  artificial  stone  sidewalks  in  divisions 
as  follows:  Division  1,  19,313  sq.  ft.;  Divi- 
sion 2,  19,337  sq.  ft. ;  Division  3,  14,535  sq.  ft. 

Business  men  and  property  owners  along 
Fourth  St.,  in  Waterloo,  la.,  are  agitating  the 
construction  of  pavement  on  that  street. 

Advices  from  Dccorah,  la.,  state  that  a  new 
road  between  the  farms  of  Eugene  and  Wil- 
liam Smith,  Section  24,  Bluffton  Township,  is 
to  be  built  by  subscription. 

Property  owners  on  Mulberry  Ave.,  Musca- 
tine, la.,  have  asked  for  the  permanent  im- 
provement of  that  thoroughfare  next  year. 
The  petitioners  have  asked  that  brick  pave- 
ment be  used. 

The  City  Council  of  Waterloo,  la.,  has 
passed  a  resolution  providing  for  the  paving 
of  East  and  West  4th  Sts.,  from  the  Great 
Western  tracks  on  the  west  side  to  the  Illinois 
Central  tracks  on  Dane  St. 

Cary  &  Son  have  received  a  contract  in 
Clinton,   la.,   for   the   paving  of  3d   .A.ve.,   be- 

Kentucky. 

The  Cemetery  Committee  at  Paducah,  Ky., 
are  considering  plans  for  grading  and  gravel- 
ing the  roads  in  Oak  Grove.  It  is  expected 
that  work  will  begin  as  soon  as  the  Board  of 
Works  lets  the  contract 

Louisiana. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
18,  by  George  B.  Davis,  D.  C.  G.,  Acting 
Quartermaster,'  416  Hibernia  Bank  Bldg.,  New 
Orleans,  La.,  for  the  construction  of  roads 
and  walks  at  Jackson  Barracks,  La. 

The  citizens  of  Hammond,  La.,  have  decided 
to  help  construct  the  proposed  good  road  be- 
tween that  city  and  Springfield.  The  police 
jury  has  also  decided  to  aid  the  promoters, 
and  it  is  believed  that  the  plans  will  mature 
shortly  and  active  work  begin. 

Judge  Blackman,  of  Alexandria,  La.,  rec- 
ommended that  the  grand  jury  urge  the  police 
jury  of  this  parish  to  vote  bonds,  $-300,000  or 
$400,000.  if  necessary,  for  the  purpose  of  es- 
tablishing good   roads  throughout   the   parish. 

The  city  of  Crowley,  La.,  has  decided  to 
construct  .33,000  sq.  ft.  of  concrete  crossings. 
J.  D.  White  is  City  Engineer. 

Maryland. 

The  merchants  of  Baltimore,  Md.,  have  pe- 
titioned the  Board  of  Estimates  for  the  re- 
paying of  Lombard  St.,  from  Liberty  St  to 
Light   St.     William  B.  Hurst  is  interested. 

William  M.  Elder  has  been  awarded  a  con- 
tract in  Baltimore,  Md.,  for  the  paving-  of 
Cokesburv  .Ave.,  east  of  York  road,  with  vitri- 
fied brick  for  $8,816. 

The  Cecil  County  Commissioners,  Elkton, 
Md.,  have  decided  to  issue  bonds  to  the 
amount  of  $10,000  to  make  permanent  im- 
provements to  the  public  roads. 

William  M.  Elder,  Baltimore,  Md.,  has  been 
awarded  the  contract  in  that  city  for  $8,816 
worth  of  paving,  including  curb  and  gutter  on 
Cokesburv  Ave.     X'itrified  blocks  will  be  used. 

Massachusetts. 

The  Central  Construction  Co.,  of  Boston, 
Mass.,  has  been  awarded  the  contract  for  the 
construction  of  vitrified  brick  pavement  at  the 
Navy  Yard.  Boston.     Bids  were  opened  Oct.  1. 

Michigan. 

The  Board  of  County  Supervisors  at  Mar- 
shall, Mich.,  has  voted  upon  a  resolution  to 
submit  the  county  roads  system  proposition  to 
the  voters  at  the  November  election. 

Kent  County  Supervisors,  Grand  Rapids, 
Mich.,  have  appropriated  $4.5,000  to  be  avail- 
able for  the  construction  of  good  roads  next 
year. 

The  Board  of  Supervisors  at  Port  Huron, 
Mich.,  has  passed  up  the  proposition  to  sub- 
mit the  county  road  system  at  the  November 
election.  The  proposition  will  probably  be 
submitted  at  the  .^pril  election. 

The  Supervisors  at  Traverse  City,  Midi., 
have  appropriated  $14,700  to  be  used   in   im- 
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proving  the  Grand  Traverse  County  roads  the 
coming  year. 

The  Board  of  Supervisors  at  Detroit,  Mich., 
.las  asked  for  an  appropriation  of  $.500,UUv. 
for  the  improvement  of  the  following  roads 
during  1911:  Michigan  road,  $60,000;  Gra- 
tiot, $:W,000;  Mt,  Elliott,  $10,000;  Grand  Riv- 
er, $20,000;  Fort,  $7,000;  Eureka,  $10,000; 
Northville,  $8,000;  Plymouth,  $3,o00 ;  River, 
$20,000;  Van  Dyke,  $11,000;  Wayne,  $5,000. 
Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov.  3, 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  curb,  filling  and  level- 
ing and  improving  Geranium  St.  from  Green- 
brier Ave.  to  Walsh  Ave.,  in  St.  Paul. 

4-Bids  will  be  received  until  2  p.  m.,  Nov. 
3,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  curbing  the  east  and  west  sides  of  Horton 
Park  in  St.  Paul.  R.  L.  Gorman  is  Clerk  of 
the  Board  of  Public  Works. 

^•Bids  will  be  received  until  2  p.  m.,  Nov. 
3,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  grading  Temple  Court  from  Cretin  Ave. 
to  Rondo  St.  in  St.  Paul.  R.  L.  Gorman  is 
Clerk  of  the  Board. 

.'\ccording  to  advices  from  Minneapolis, 
Minn.,  an  automobile  speedway  connecting 
Lake  Harriet,  Lake  Calhoun  and  Cedar  Lake 
is  to  be  built  next  spring.  The  road  will  be 
200  ft.  wide,  made  of  dirt,  and  will  be  kept 
free  from  dust  by  oil. 

E.  R.  Dutton,  Paving  Engineer  for  Minne- 
apolis, Jilinn.,  has  made  plans  for  next  sum- 
mer's paving  work  m  that  city.  Following 
are  the  streets  to  be  paved :  Franklin,  from 
Uth  to  Hennepin  ;  Mary  PI.,  from  8th  to  13th 
Sts. ;  10th  St.,  from  Hennepin  to  Harmon  PI. ; 
11th  St.,  from  Hawthorn  to  Holden ;  Laurel, 
from  Hennepin  to  .\ldrich ;  13th  St.,  from 
Nicollet  to  Grant ;  Bloomington,  from  Frank- 
lin to  Lake;  Grant,  from  4th  Ave.  to  11th 
St. ;  27th  .Ave.  S.,  from  Riverside  to  Lake ; 
Hennepin,  from  31st  to  34th;  Nicollet,  from 
Lake  to  32nd ;  Park  Ave.,  from  28th  to  34th ; 
5th  Ave.  S.,  from  7th  to  11th;  3rd  Ave.  S., 
from  24th  to  Lake;  15th  St.,  from  Vine  to 
Hennepin;  5th  Ave.  S.,  from  3rd  to  Wash- 
ington ;  6th  Ave.  N.,  f roin  3rd  to  Washing- 
ton;  3rd  St.  N.,  from  3rd  to  6th  Aves. ;  11th 
St.,  from  Hennei)in  to  Hawthorn. 

Mississippi. 

^Bids  will  be  received  until  1  :30  p.  m., 
Nov.  9,  by  Board  of  County  Supervisors,  Wi- 
nona, Miss.,  for  working  public  roads  in 
Montgomery  County,  Miss.  Joseph  T.  Parks 
is  Clerk. 

The  Hinds  County  Road  Commission,  Jack- 
son, Miss.,  has  retained  Mayes  Cooper,  of 
Jackson,  as  engineer  to  prepare  plans  and 
specifications  for  the  good  road  construction 
work  in  the  first  and  fifth  districts,  on  which 
the  sum  of  $200,000  will  be  expended. 

Nebraska. 

The  Connuercial  Club  Committee,  of  Oma- 
ha, Neb.,  having  in  charge  the  movement  to 
construct  a  road  from  Omaha  to  Yankton,  is 
making  good  progress. 

New  Jersey. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
10,  by  Committee  on  Roads  and  Assessments 
of  the  Board  of  Chosen  Freeholders  of  the 
County  of  Essex.  Newark,  N.  J.,  for  grading 
and  paving  with  lelford  pavement  Gregory 
Ave.  in  West  Orange,  including  8,846  ft. ;  Un- 
ion Ave.,  in  Belleville,  a  distance  of  6,133  ft. ; 
Green  Brook  Road,  in  Caldwell,  a  distance  of 
1,333  ft.     Wallace  Ougettree  is  Director 

New  Mexico. 

The  property  owmers  on  San  Francisco  St.. 
west  of  Fischer's  drug  store,  as  far  west  as 
Don  Caspar  Ave.,  in  Santa  Fe,  N.  Mex.,  have 
petitioned  the  City  Council  for  the  paving  of 
that  street  with  vitrified  brick. 

North  Dakota. 

Advices  from  Steele,  N.  D.,  state  that  ap- 
proximately $1,000  will  be  expended  on  the 
construction  of  a  road  from  Steele  to  Daw- 
son, a  distance  of  14  miles. 

Advices  from  Bottineau,  N.  Dak.,  state  that 
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a  meeting  will  be  held  Nov.  22  by  the  asso- 
ciation organized  to  promote  the  proposition 
of  constructing  a  state  road  from  Bottineau 
to  St.  John.  The  proposed  road  will  lead 
through  the  Turtle  Mountains. 

Ohio. 

•{•Bids  will  be  received  until  noo3i,  Nov.  8, 
by  Commissioners  of  Hamilton  County,  at 
Cincinnati,  O.,  for  the  improvement  of  change 
in  River  Road  through  lands  of  William 
Knollman  and  Fred  Kinsler  in  Crosby  Town- 
ship. 

4»Bids.will  be  received  by  the  County  Com- 
missioners at  Urbana,  O.,  until  Nov.  12,  for 
the  construction  of  a  gravel  road  on  the  Cable 
Road  in  Wayne  Township,  extending  about  1 
mile  toward  Cable  Farm  from  the  farm  of 
B.  F.  Miller. 

+Bids  will  be  received  until  noon,  Nov.  25, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  improvement  of  Comer  Road 
from  Sharon  Ave.  to  Van  Zandt  Road  (Oak  • 
A\e.  or  County  Road),  between  Pennsylvania 
R.  R.  and  Canal,  Sycamore  Township.  Fred 
Dreihs  is  Clerk. 

•I*Bids  will  be  received  until  noon,  Nov.  9, 
by  Board  of  County  Commissioners,  Caldwell, 
O.,  for  the  grading  and  paving  with  brick  a 
road  1.09  miles  in  length  in  Noble  Township, 
which  is  estimated  to  cost  $16,487.  The  work 
is  to  be  done  under  the  supervision  of  the 
Ohio   Highway   Commission. 

•{•Bids  will  be  received  until  noon,  Nov.  9, 
by  County  Commissioners,  Chardon,  O.,  for 
grading  and  paving  with  brick  a  road  one 
mile  in  length  in  Hambden  Township,  esti- 
mated to  cost  $11,897.  J.  C.  Wonders,  Colum- 
bus, O..  is  State  Highway  Commissioner. 

City  Engineer  Shipley,  of  Cincinnati,  O.,  has 
transmitted  approximate  estimates  of  the  cost 
of  improving  Summer  St.  with  granite,  and 
the  estimates  of  the  cost  of  constructing  sew- 
ers in  Epworth  Ave.,  Wardall  Ave.,  and  Feltz 
.^ve.,  to  Public  Service  Director  Sundmaker. 
The  Summer  St.  improvement  is  estimated  at 
$15,420,  while  the  sewer  improvements  are 
estimated  at  $14,043. 

The  City  Council  of  Painesville,  O.,  has 
voted  in  favor  of  the  proposed  paving  of  Main 
St.  The  City  Engineer  has  estimated  the 
cost  of  the  pavement  at  $1.12  per  sq.  yd. 

The  City  Council  of  Canton,  O.,  has  passed 
a  resolution  declaring  it  necessary  to  improve 
Meyer  Ave.,  from  Shorb  St.  to  Oxford  St. 

The  Grape  Isle  Stone  Co.  has  been  awarded 
the  contract  at  Toledo,  O.,  for  the  improve- 
ment of  the  River  Road  from  Maumce  to  Tur- 
key-foot Rock  for  approximately  $13,500. 

G.  M.  Montgomery,  City  Engineer  of 
Youngstown,  O.,  has  received  the  following 
bids  for  paving  in  the  city :  McKinnie  St., 
paving,  S.  H.  De  Groot,  $10,514 ;  Rayen  Ave., 
with  Westrumite  material,  Kennedv  Bros., 
$16,211;  asphalt,  Cleveland  Trinidad  Co.,  $17,- 
272;  Hine  St..  M.  P.  Conelley.  $12,891,  and 
Woodbine  and  Bryson  St.,  S.  H.  De  Groot. 
$10,285. 

Oklahoma. 

The  City  of  Tulsa,  Okla.,  has  decided  to 
construct  110,000  sq.  yds.  of  paving,  of  which 
20,000  sq.  yds.  will  be  of  brick.  The  estimated 
cost  is  $15,000.  T.  C.  Hughes  is  City  Engi- 
neer. 

The  City  Commission  of  Tidsa,  OMa.,  will 
shortly  ask  for  bids  for  paving  about  85 
blocks  of  streets  with  asphalt  at  an  estimated 
cost  of  $317,175.  The  contract  for  this  work 
will  be  let  as  a  whole.  T.  C.  Hughes,  City 
Engineer. 

Oregon. 

Mayor  Simon,  of  Portland,  Ore.,  has  ve- 
toed an  ordinance  to  improve  Lucretia  PI., 
between  Washington  and  Everett  Sts. 

Pennsylvania. 

Contracts  for  the  subgrading,  curbing  and 
bitumen  macadamizing  of  Monitor  Ave.,  from 
the  Brighton  Road,  Pittsburg,  Pa.,  to  the  right 
of  way  of  the  Pittsburg,  Ft.  Wayne  &  Chi- 
cago Ry.,  and  for  walks,  steps  and  stone 
fence  in  the  park  at  Ben  Avon  station,  have 
been  awarded  by  the  Ben  Avon  Borough 
Council  to  Thomas  Sweeney  and  J.  K.  Wy- 
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mard  respectively.  The  Monitor  Ave.  work 
will  require  about  958  cu.  yds.  of  grading, 
1,743  ft.  of  curb,  2,022  sq.  yds.  of  bitumen 
macadam  and  390  sq.  yds.  of  block  brick  gut- 
ter. The  latter  improvements  will  require 
about  270  cu.  yds.  of  grading  above  the  walks 
and  steps,  2,110  sq.  ft.  of  concrete  walk,  520 
lin.  ft.  of  concrete  steps,  579  ft.  of  stone  fence 
and   other  material. 

The  Barber  Asphalt  Co.  was  the  lowest  bid- 
der in  Philadelphia,  Pa.,  for  the  work  of  re- 
paving  Arch  St.,  from  Front  to  21st  St.,  with 
wood  block,  and  from  Delaware  Ave.  to  Front 
St.  with  granite  blocks;  also  12th  St.,  between 
Chestnut  and  Market   Sts.,  wi.h  wood  blocks. 

The  Pennsylvania  State  Highway  Depart- 
ment is  advertising  for  bids  for  the  paving  of 
1,386  ft.  of  road  in  Mount  Carbon,  Schuylkill 
County.  Bids  for  this  work  were  asked  for 
in  September  of  this  year,  but  no  bids  were 
submitted. 

The  City  Council  of  Punxsutawney,  Pa.,  has 
rejected  all  bids  for  the  paving  of  Union, 
South  Jefiferson,  Penn  Sts.  and  Cranberry 
Ave.    The  work  will  be  re-advertised. 

Twenty-five  of  the  28  contracts  for  street 
paving  in  Chester,  Pa.,  under  the  first  half  of 
the  $600,000  loan  bill,  were  awarded  to  the 
Filbert  Paving  &  Construction  Co.,  of  Phila- 
delphia, on  Oct.  24,  by  the  joint  session  of 
Select  and  Common  Councils.  Edwin  H. 
Vare,  of  Philadelphia,  was  awarded  the  con- 
tract for  paving  West  3d  St.,  from  Concord 
Ave.  to  Thurflow  St.,  with  wood  block.  The 
cost  of  the  Filbertine  paving  will  be  about 
$190,000.  Contractor  Vare  will  receive  about 
$101,928.  The  pavement  will  probably  not  be 
laid  before   next  spring. 

The  City  Council  of  Mechanicsburg,  Pa., 
has  decided  by  unanimous  vote  to  continue  the 
paving  of  Main  St.  with  brick  to  Filbert  St., 
on  the  east,  and  within  160  ft.  of  the  borough 
limits  on  the  west. 

Rhode  Island. 

•{•Bids  will  be  received  until  noon,  Nov.  9. 
by  State  Board  of  Public  Roads,  State  House, 
P'rovidence,  R.  I.,  for  the  construction  of  a 
section  of  state  highway  in  the  town  of  West 
Greenwich,  about  5,280  ft.  long;  a  section  of 
state  highway  in  the  town  of  Exeter,  5,280 
ft.  long;  a  section  of  state  highway  in  the 
town  of  East  Providence  about  5,280  ft.  long. 
Tennessee. 

The  City  of  Memphis,  Tenn.,  has  awarded 
the  contract  for  paving  Peabody  Avje.  to  the 
Memphis  Asphalt  Paving  Co.,  at  $35,260,  and 
H.  P.  Streicher  &  Co.  for  the  extension  of 
Madison  Ave.,  from  Cooper  St.  to  the  park- 
way for  $19,130.  Asphalt  will  be  used  in  both 
instances. 

The  Knox  County  Road  Commissioner, 
Knoxville,  Tenn.,  will  present  a  proposition 
to  the  County  Court  at  its  January  session  to 
purchase  a  portable  road  construction  outfit  at 
a  cost  of  $6,000. 

According  to  information  from  RogersviUe. 
Tenn..  Albert  Lyons  of  that  city  has  been 
awarded  the  contract  by  the  Hawkins  County 
Commissioners  for  the  construction  of  10,000 
cu.  yds.  of  macadam  roadway.  J.  L.  Cresap 
is  County  Engineer. 

Virginia. 

Scott  County,  Gate  City,  Va.,  will  vote  the 
issuance  of  bonds  in  the  sum  of  $300,000  for 
road  improvements. 

An  election  will  be  held  in  Amherst  County, 
.\mherst,  Va.,  on  Jan.  14  to  vote  on  the  issu- 
ance of  $135,000  of  honds  for  improvement  of 
45  miles  of  road. 

The  Commissioners  of  Bedford  County. 
Bedford  City,  Va.,  are  considering  issuing 
bonds  to  the  amount  of  $55,000  for  road  im- 
provements. P.  St.  J.  Wilson,  State  Highway 
Commissioner,  Richmond,  Va. 

The  Augusta  County  Commissioners,  Staun- 
ton, Va.,  have  decided  to  macadamize  Spring 
Hill  Road  from  the  city  limits  to  the  bridge 
over  Middle  River,  a  distance  of  about  eight 
miles. 

Texas. 

According  to  advices  from  Houston,  Tex., 
two  more  gravel  roads  are  to  be  built  within 
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the  grounds  of  the  William  M,  Rice  Institute. 
The  work  of  clearing  the  right  of  way  and 
grading  has  already  commenced  and  arrange- 
ments made  for  the  delivery  of  some  l.GOO  cu. 
yds.  of  gravel.  Altogether  about  2..'J00  ft.  of 
roadway  will  be  paved.  Engineer  W.  Waldo 
will  have  charge  of  the  work. 

The  contract  for  laying  approximately  792 
ft.  of  concrete  walk  on  Cedar  Spring  St.,  in 
Dallas,  Tex.,  was  awarded  by  the  City  Com- 
mission to  W.  G.  Stubbs  for  $.11  per  sq.  ft. 

The  City  Engineer  of  Dallas,  Tex.,  has 
plans  prepared  for  what  is  considered  one  of 
the  most  comprehensive  campaigns  for  the 
permanent  paving  of  streets  ever  inaugurated 
by  the  city.  The  plans  call  for  approximately 
236,092  sq.  yds.  of  pavement  at  an  estimated 
cost  of  $590,000. 

Advices  from  Brownwood,  Tex.,  state  that 
another  election  will  be  held  in  Road  District 
No.  1  of  Brown  County,  to  vote  on  the  issu- 
ance of  $50,000  additional  bonds  with  which 
to  carry  the  roads  out  to  the  district  lines. 

W.  D.  Haden,  of  Galveston,  Tex.,  has  been 
awarded  the  contract  for  the  complete  con- 
struction of  the  new  shell  road  to  be  com- 
pleted at  once  from  Richmond,  Tex.,  to  meet 
the  Harris  County  shell  road  below  Missouri 


City. 


Virginia. 


Superintendent  L.   B.   Manville,  of    the  01< 


Dominion  Land  Co.,  and  Commissioner  of 
Roads  Oliver  Curtis,  both  of  Newport  News, 
Va.,  are  agitating  the  construction  of  a  high- 
way between  Newport  News  and  the  state 
capital,  through  Williamsburg.  The  estimated 
cost  of  the  highway  is  $90,000. 

Washington. 

Tangible  results  that  will  soon  lead  to  the 
construction  of  the  part  of  the  Pacific  high- 
way through  the  state  of  Washington  have  al- 
ready been  secured,  according  to  the  officials 
of.  the  Pacific  Highway  .Association.  The 
Washington  State  Highway  Commissioner, 
Henry  L.  Bowlby,  has  already  secured  per- 
mission from  all  the  county  commissioners 
of  the  counties  of  Washington  through  which 
the  road  will  pass  to  survey  the  route  and 
prepare  estimates  for  cost  to  be  submitted 
to  the  State  Legislature  when  that  body  con- 
venes this  winter. 

J.  C.  Scott,  president  of  the  Commercial 
Club  of  Walla  Walla.  Wash.,  has  asked  the 
County  Commisisoners  to  hold  a  special  meet- 
ing to  sign  a  resolution  asking  that  the  sur- 
vey of  the  road  running  from  Wallula 
through  Walla  Walla  to  Waitsburg,  a  distance 
of  58  miles,  be  made. 

According  to  information  received  from 
Wenatchee,  Wash.,  the  first  rural  improve- 
ment district  to  be  formed  in  Douglas  County, 


under  provisions  of  the  law,  has  been  created 
in  South  Wenatchee.  The  improvement  takes 
in  territory  from  the  Columbia  River  to  the 
town  of  Rock  Island,  a  distance  of  13  miles. 
The  road  will  be  macadam,  10  ft.  in  width 
and  it  will  cost  between  $22,000  and  $25,000. 

The  Board  of  Public  Works  of  Seattle. 
Wash.,  has  rejected  bids  for  three  jobs  of 
paving,  as  follows :  10th  Ave.,  northeast  and 
neighboring  streets,  a  $12,000  job;  concrete 
walks  for  East  50th  St.,  $9,900;  and  paving 
the  alley  in  Block  17,  Boren,  Denny  &  Yesler's 
.Xddition,  $3,450.  The  bids  were  above  City 
Engineer  R.  H.  Thompson's  estimated  cost. 

The  Commissioners  of  Tacoma,  Wash., 
have  awarded  Besel  &  Rahn  the  contract  to 
grade  South  66th  St.,  from  McKinney  Ave.  to 
I'^ast  A  St.,  for  $3,250,  and  the  contract  for 
grading  and  laying  cement  sidewalks  on  South 
50lh  St.,  from  Sheridan  Ave.  to  I  St.,  to  P. 
!•:.  McHugh  for  $6,600.  The  Coast  Contract- 
ing Co.  will  grade  Oakes  St.  for  $4,155. 

Headquarters  for  the  Vancouver,  Wash., 
section  on  the  Washington  state  highway,  to 
be  built  around  the  borders  of  the  state,  have 
been  located  in  the  Ranck  Bldg.,  9th  and 
Washington  Sts.,  Vancouver,  by  M.  D.  Miller, 
engineer  in  charge.  The  headquarters  office 
here  will  make  preliminary  surveys  and  esti- 
mates of  the  cost  of  the  proposed  road.  D. , 
.-Mlerton  has  a  party  of  about  eight  engineers 
near  Camas  making  a  preliminary  survey. 


WATER-WORKS       AND       SEWERAGE 


California. 

The  proposed  plan  of  laying  pipes  of  the 
high  pressure  water  system  for  fire  protection 
in  the  center  of  Dolores  St.,  between  18th  and 
22nd  Sts.,  has  been  adopted  by  the  city  council 
of  San  Francisc  ,  Cal. 

The  city  board  of  health  of  Fresno,  Cal., 
officially  passed  up  to  the  trustees  the  proposi- 
tion to  sewer  Russiantown  as  an  urgent  sani- 
tary measure. 

The  following  detailed  estimate  on  the  cost 
of  constructing  the  Belmont  annexed  district 
main  sewer  with  concrete  pipe,  prepared  by 
City  Engineer,  Chris.  P.  Jensen,  will  probably 
be  accepted  by  the  city  council  of  Fresno, 
Cal. :  27,000  cu.  yds.  earthwork,  including  ex- 
cavation and  backfilling  at  60c.  $16,200;  9,473.5 
lin.  ft.  of  16-in.  cement  pipe  laid  at  60c, 
$5,684.10;  5,682.2  of  12-in.  at  33c,  $1,875.13; 
3,589  of  10-in.  at  27c,  $969.03;  7,001.8  of  8-in. 
at  21c,  $1,596.38;  60  manholes  at  50  cents,  $30; 
382  Y's  at  $1  each,  $.382;  surveving  26,456.5 
lin.  ft.,  $526.93;  incidentals,  $600;  profit  to 
contractor  at  20  per  cent  on  $29,706.64,  5,941.32. 
Total,  $36,774.89. 

The  U.  S.  war  depaitment  has  notified 
Capt.  W.  P.  Stokey,  U.  S.  Engineer  in  charge 
of  the  propo.,ed  sewer  extending  into  New- 
port bay,  Los  Aneeles.  Cal.,  to  notify  Santa 
Ana,  Cal.,  officials  that  it  will  make  no  objec- 
tions to  the  construction  of  the  sewer. 

Colorado. 

The  Westcott-Doan  Investment  Co.  has 
been  awarded  a  contract  in  Denver,  Colo.,  for 
the  Seventh  Ave.,  special  sanitary  sewer, 
which  is  to  be  held  between  Clayton  and 
-\dams  St.,  on  Sixth,  Seventh  and  Eighth 
Aves.,  and  for  a  short  distance  on  Ninth 
Ave.,  for  $7,894.  The  company  has  also  been 
awarded  the  contract  for  the  improvements  in 
sub-district  No.  2  of  South  Capitol  hill  storm 
sewer  district  No.  2  for  $4,7.52. 
,  The  city  council  of  Colorado  Springs,  Colo., 
has  voted  not  to  construct  the  proposed  south 
side   sewer. 

Illinois. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov.  3, 
by  John  R.  Cross,  mayor,  McLean.-boro,  III, 
for  the  construction  of  a  reservoir  and  filter 
and  extensions  of  water  mains  in  said  city. 
The  estimate  of  the  work  is  $14,542. 

•|«Bids  will  be  received  until  1  p.  m.,  No- 
vember 3,  by  John  R.  Cross.  Mayor,  McLeans- 
boro.   111.,    for   furnishing   all   necessary   labor 


and  material  for  the  construction  of  a  reser- 
voir for  water  supply  by  the  erection  of  dam 
and  spillway,  extensions  and  additions  to  wa- 
ter mains,  water  pipes,  water  system  and  fil- 
ter for  said  city  of  McLeansboro.  The  work 
will  include  the  following  appro.ximate  quan- 
tities: 8,210  cu.  "ds.  earth  fill  in  dam;  115 
cu.  yds.  concrete  in  spillway,  protective  walls, 
etc.;  sluice  gate  and  pipe;  14  hydrants,  1,634 
ft.  of  8-in.  cast  iron  pipe;  12,300  ft.  of  4-in. 
cast  iron  pipe;  filter  installed  and  complete. 

The  following  contracts  have  been  awarded 
by  the  Board  of  Local  Improvements,  City 
of  Chicago,  Chas.  A.  V.  Standish.  Sec'y, 
Room  .302,  City  Hall,  in  connection  with  sew- 
er construction ;  N.  Avers  .A.ve.,  Greenwood 
Terrace  to  first  alley  S.  of  Wrightwood  Ave.. 
490  lin.  ft.  of  12-in.  tile  pipe,  4  man  holes  and 
6  catch  basins,  $681.10,  Stephen  A.  Healy, 
4323  Dearborn  St. ;  N.  Avers  Ave.,  Dickens 
rtve.  to  Humboldt  Ave.,  670  lin.  ft.  of  12-in. 
tile  pipe  sewer,  4  manholes  and  8  catch  basins, 
$905,  Stephen  A.  Healy,  4323  Dearborn  St.; 
N.  52nd  Ct.,  Grand  Ave.  to  Humboldt  Ave  . 
550  lin.  ft.  of  15-in.  tile  pipe  sewer  and  670 
lin.  ft.  of  12-in.  tile  pipe  sewer,  9  man  holes 
and  12  catch  basins,  $1,744,  Stephen  A.  Healv, 
4.323  Dearborn  St.;  W.  39th  PI.,  S.  Kedzie 
Ave.  to  S.  Sacramento  Ave.,  675  lin.  ft.  of 
15-in.  tile  pipe  sewer  and  675  lin.  ft.  of  r2-in. 
tile  pipe  sewer,  10  man  holes  and  14  catch 
basins.  $1,971,  Stephen  A.  Healy,  4323  Dear- 
born St. ;  N.  Central  Ave.,  Division  St.  to 
Hirsch  St.,  670  lin.  ft.  of  15-in.  tile  pipe  sewer 
and  670  lin.  ft.  of  12-in.  tile  pipe  sewer,  12 
manholes  and  16  catch  basins,  $1,909,  Stephen 
A.  Healy,  4.323  Dearborn  St. ;  and  the  .system 
of  brick  and  tile  pipe  sewers  in  the  following 
streets:  W.  49th  P!.,  Oakley  to  Leavitt  St.. 
.50th  St.,  Western  Ave.  Boulevard  to  Leavitt 
St.,  50th  PI.,  Western  Ave.  Boulevard  to 
Leavitt  St.,  51st  St.,  Western  Ave.  Boulevard 
to  Leavitt  St.;  51st  PI.,  1st  alley  east  of  West- 
ern Ave.  Boulevard  to  430  feet  of  Oakley 
Ave.,  1st  allev  east  of  Western  A\e.  Boule- 
vard, W.  49th'  PI.  to  W.  51st  PI.,  with  a  total 
lin.  ft.  of  sewer  as  follows :  700  lin.  ft.  of  2- 
ft.  single  ring  brick  sewer.  2.650  lin.  ft.  of  15- 
in.  tile  pipe  sewer,  3,385  lin.  ft.  of  IJ-in.  tile 
pipe  sewer,  56  man  holes  and  .53  catch  basins, 
$10,160,  Stephen  A.  Healv,  423  Dearborn  St.; 
Ave.  H,  E.  107th  St.  to  E.  108th  St.,  640  lin. 
ft.  of  12-in  tile  pipe  sewer,  5  man  holes  and 
4  catch  basins,  $1,056,  Fred  Seip,  30-57  E. 
92nd.  St.;  Humboldt  Ave.,  N.  41st  Ave.  to  N. 
4jst  Ct..  340  lin.  ft.  of  12-in.  tile  pipe,  2  man 


holes  and  2  catch  basins,  $408,  Nicholas  and 
.\ngelo  Mancini,  900  W.  Taylor  St.;  W.  34th 
PI.,  Western  Ave.  to  a  point  470  ft.  west,  510 
lin.  ft.  of  12-in.  tile  pipe,  4  man  holes  and  6 
catch'  basins,  $734,  Michael  Pontorelli,  4817 
W.  Dakin  St.;  W.  34th  St.,  Western  Ave 
Boulevard  to  a  point  120  ft.  west  of  S.  Arte- 
sian Ave.  and  S.  Artesian  Ave.,  .34th  St.  to 
Bross  Ave.,  520  lin.  ft.  of  15-in.  tile  pipe  and 
590  lin.  ft.  of  12-in.  tile  pipe,  10  man  holes 
and  9  catch  basins.  Nicholas  and  Angelo 
Mancini,  900  W.  Taylor  St.,  $1,-597;  Exchange 
Ave.,  E.  85th  St.  to  E.  87th  St.,  670  lin.  ft. 
of  15-in.  tile  pipe  and  670  lin.  ft.  of  12-in.  tile 
pipe,  10  manholes  and  16  catch  basins,  $2,613; 
Jno.  W.  Brunt,  2447  E.  74th  St. ;  W.  43rd  St.. 
Western  Ave.  to  P.  C.  C.  &  St.  L.  Ry.,  695 
lin.  ft.  of  double  invert  brick  sewer  2%  ft.  in 
di9meter,  35  lin.  ft.  of  18-in.  double  strength 
tile  pipe  wing  sewers,  180  lin.  ft.  of  18-in. 
double  strength  tile  pipe,  300  lin.  ft.  of  15-in. 
tile  pipe,  11  man  holes  and  11  catch  basins. 
$3,454,  Federal  Improvement  Co.,  953,,  The 
Rookerv;  Muskegon  Ave.,  85th  St.  to  87th 
St.,  670  lin.  ft.  of  15-in.  tile  pipe  and  670  lin. 
ft.  of  12-in.  tile  pipe,  10  man  holes  and  16 
catch  basins,  $1,943,  Tortelli  &  Scully,  518  W. 
Taylor  St. 

Following  are  the  low  bids  and  bidders  as 
opened  October  28th,  1910,  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705,  City  Hall,  for  furnishing  and 
installing  steam  and  water  piping  in  connec- 
tion with  the  remodeling  of  the  68th  St. 
pumping  station :  Wm.  A.  Pone,  80  LaSalle 
.St.,  $11,300;  Thomas  &  Smith,  118  N.  Car- 
penter St.,  $11,479. 

Following  are  the  low  bidders  and  low  bids 
as  opened  October  27.  1910,  by  B.  J.  Mullaney. 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705,  City  Hall,  for  the  furnishing 
and  erection  of  two  chain  grate  stokers  to  be 
used  in  connection  with  the  new  boilers  in 
the  68th  St.  pumning  station :  Manistee  Iron 
Works.  $3.2.30;  IlHnois  Stoker  Co.,  204  Dear- 
born St.,  $3,510.  No  awards  have  yet  been 
made. 

Contracts  have  been  awarded  as  follows  by 
the  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Sec'y,  Room 
■302,  City  Hall,  for  the  laying  of  house  drains: 
Hollywood  Ave.,  N.  Clark  St.,  to  Southport 
.'\ve.,  $.22  per  Hn.  ft..  Malachy  Murphy,  5315 
Wabash  Ave.;  S.  Kedzie  .A^ve.,  W.  -36th  St.  to 
W.  3nth  St..  $  .45  per  lin.  ft.,  M.  Doran,  4612 
Emerald  Ave.;   Medill  Ave.,  Kimball  Ave.  to 


Items  marked  thus  •^  indicate  work  now  open  for  bids. 
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N.  Central  Park  Ave.,  $  .27  per  lin.  ft.,  Simon 
Ryan,  2927  W.  Congress  St.;  E.  75th  St., 
Stonv  Island  Ave.  to  Paxton  Ave.,  $.53% 
per  tin.  ft.,  Carmin  Roberts;  Dauphin  Ave., 
87th  St.  to  92nd  St..  $  .20  per  lin.  ft.,  E.  87th 
St.,  St.  Lawrence  Ave.  to  Dauphin  Ave.,  $  .28 
per  lin.  ft.,  E.  87th  PI.,  St.  Lawrence  Ave.  to 
Dauphin  Ave.,  $  .27  per  lin.  ft.,  E.  88th  St., 
St.  Lawrence  Ave.  to  Dauphin  Ave.,  !":  .27  per 
lin.  ft,  E.  88th  PI.,  St.  Lawrence  Ave.  to 
Dauphin  Ave.,  $  .27  per  lin.  ft.,  89th  St.,  St. 
Lawrence  Ave.  to  Dauphin  Ave.,  $  .38  per 
lin.  ft.,  E.  89th  PI,  St.  Lawrence  Ave.  to 
Dauphin  Ave.,  $  .27  per  lin.  ft.,  E.  90th  St., 
St.  Lawrence  Ave.  to  Dauphin  Ave.,  $  .27  per 
lin.  ft,  E.  90th  PI..  St.  Law.ence  Ave.  to 
Dauphin  Ave.,  $  .28  per  lin.  ft.,  E.  9Ist  St., 
St.  Lawrence  Ave.  to  Dauphin  Ave.,  $  .27 
per  lin.  ft.,  E.  91st  PI.,  St.  Lawrence  Ave.  to 
Dauphin,  $  .25  per  lin.  ft.,  E.  92nd  St.,  St. 
Lawrence  Ave.  to  Dauphin  Ave.,  $  .2(3  per  lin. 
ft,  E.  92nd  PI.,  St.  Lawrence  Ave.  to  Dauphin 
Ave.,  $  .27  per  lin.  ft.,  E.  93rd  St.,  St.  Law- 
rence Ave.,  to  Cottaee  Grove  Ave.,  $  .30  per 
lin.  ft,  Lyons  Ave.,  E.  93rd  St.  to  Cottage 
Grove  Ave.,  $  .32  per  lin.  ft.,  Evans  Ave.,  E. 
93rd  St.  to  Lvons  Ave.,  $  .30  per  lin.  ft., 
Simon  Ryan,  2927  W.  Congress  St. 

The  following  contracts  have  been  awarded 
by  the  Board  of  Local  Improvements,  City 
of  Chicago,  Chas.  A.  V.  Standish,  Sec'y, 
Room  302,  City  Hall,  for  furnishing  and  lay- 
ing water  supply  pipes  in  the  following 
streets :  North  Arens  Ave.,  Greenwood  Ter- 
race to  a  point  90  ft.  north  of  the  north  line 
of  Wrightwood  Ave.,  850  lin.  ft.  of  fi-in.  cast 
iron  pipe,  $  .90  per  ft.,  valve  basins,  $.30  each, 
total  $795,  Malachy  Murphv,  5315  Wabash 
Ave.;  42nd  Ct.  W.  14th  St.  to  W.  15th  St., 
737  lin.  ft.  of  O-in.  cast  iron  pipe,  $  .91  per 
lin.  ft.,  total  $700,  Angelo  Mancini,  Chicago, 
111. ;  S.  43rd  Ave.,  W.  14th  St.  to  W.  15th  St., 
737  lin.  ft.  of  6-in.  cast  iron  pipe  $  .91  per  hn. 
ft,  valve  basins  $30,  total  $700,  Angelo  Man- 
cini, Chicago,  111.;  S.  4.3rd  Ct,  S.  14th  St.  to 
16th  St,  1317  lin.  ft  of  8-in.  cast  iron  pipe, 
$1.18%  per  lin.  ft.,  valve  basins  $30  each,  to- 
tal $1,620,  Tirtelli  &  Scully,  518  W.  Taylor 
St.;  W  10.5th  St.,  Wentworth  Ave.  to  C.  & 
W.  I.  R.  R.,  1.238  lin.  ft.  of  8-in.  ca  t  iron 
pipe  $1.21  per  lin.  ft.,  valve  basins  $30  each, 
total  $1,527.  Malachv  Murphy,  5315  Wabash 
Ave.;  W  69th  Ave.,  Wrightwood  Ave.  to 
FuIle'rtonAve.,  1,294  lin.  ft.  of  8-in.  cast  iron 
pipe,  $1.24  per  lin.  ft.,  valve  basins  $30  each, 
total  $1,634,  .Angelo  Mancini,  Chicago.  111. 

The  following  contracts  have  been  awarded 
by  the  Board  o'f  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Sec'y,  Room 
302,  City  Hall,  for  furnishing  and  laying  wa- 
ter service  pipes  in  the  following  streets: 
Hollywood  Ave.,  N.  Clark  St.  to  Southport 
Ave.,  David  Walsh,  6628  South  Chicago  Ave. ; 
Balmoral  Ave.,  N.  Robey  St.  to  West  Ravens- 
wood  Park,  408  lin.  ft.  of  lead  pipe,  $2.87, 
Jas.  J.  Renn,  367  W.  Chicago  Ave.;  Burn- 
side  Ave.,  Cottage  Grove  Ave  to  St.  Lawrence 
Ave.,  240  lin.  ft.  of  lead  pipe,  $189,  David 
Walsh,  6628  South  Chicago  Ave. ;  Bernard  St., 
Elston  Ave.  to  Irving  Park  Boulevard,  $492, 
Jas.  T.  Renn,  367  W.  Chicago  Ave. ;  Byron  St., 
N.  Hamlin  Ave.  to  N.  40t'h  Ave.,  108  Im.  ft 
of  lead  pipe,  $97,  Jas.  J.  Renn,  367  W.  Chi- 
cago Ave. ;  Costello  Ave.,  Kimball  Ave.  to  N. 
Lawndale  Ave.,  1,273  lin.  ft.  of  lead  pipe, 
$1,056,  Jas.  J.  Renn  367  W.  Chicago  Ave.; 
Champlain  Ave.,  Burnside  Ave.  to  E.  95th 
St.,  243  lin.  ft.  of  lead  water  service  pipe, 
$185,  Jas.  J.  Renn  367  W.  Chicago  Ave.; 
Christiana  Ave.,  Elston  Ave.  to  Irving  Park 
Boulevard,  1092  lin.  ft.  of  lead  pipe,  $813, 
Daniel  J.  Hardin,  3139  Indiana  Ave.;  Gladys 
Ave.,  S  48th  Ave.  to  S.  50th  Ave.,  503  lin. 
ft.  of  lead  pipe,  $349,  Jas  J.  Renn,  367  W. 
Chicago  Ave. ;  S.  Michigan  Ave.,  E.  68th  St. 
to  E.  71st  St,  1,400  lin.  ft  of  lead  pipe,  $826, 
David  Walsh,  6028  South  Chicago  Ave.;  90th 
St.,  St  Lawrence  Ave.  to  Dauphin  Ave., 
1,617  lin.  ft.  of  lead  pipe.  $954,  Peoria  St., 
119th  St  to  122nd  St.,  192  lin.  ft.  of  lead  pipe, 
$158,  Jas.  J.  Renn,  3(i7  W.  Chicago  Ave.  All 
pipe  to  be  best  quality  of  lead  water  service 
pipe  1  inch  internal  diameter  and  is  to  be 
fitted  with  brass  stop  cocks  and  shut  off 
boxes. 

The  Improvement  Board  of  Waukegan,  111., 


received  the  following  low  bids  on  October  20 
for  the  construction  of  two  sewers  and  two 
water  mains,  as  follows:  Johnson  &  Thomp- 
son, $16,6.37,  Washburn  Springs  Sewer;  Ban- 
yon  &  Clifford,  $623,  Phillippa  Ave.,  sewer; 
H.  C.  Patterson,  $829;  Maple  Ave.,  water 
main;  H.  C.  Patterson,  $349,  First  St.,  water 
main. 

Specifications  and  profiles  of  the  new  pro- 
posed city  lake  for  Rushville,  111.,  were  sub- 
mitted to  the  City  Council  and  the  water- 
works committee  instructed  to  secure  esti- 
mates of-  cost  without  delay.  Under  the 
present  plans  it  is  proposed  to  purchase  20 
acres  of  ground  located  between  the  upper  and 
lower  Crane  creek  bridges  and  to  construct 
a  dam  at  the  lower  end. 

The  Board  of  Local  Improvements  of  Lew- 
istown,  111.,  on  October  20  received  the  fol- 
lowing bids  for  the  construction  of  a  sewer 
in  District  No.  1,  being  the  North  Side  sewer 
district:  Henry  J.  Rees.  Quincv,  111.,  $17,- 
755;  Tohn  F.  Albright,  Blanco,  Minn.,  $16,- 
636;  E.  R.  Harding  &  Co.,  Racine,  Wis., 
$16,003;  James  E.  Daily,  Hammond,  Ind., 
$15,295. 

The  City  Council  of  East  Moline,  111.,  has 
passed  an  improvement  ordinance  calling  for 
the  laying  of  a  sewer  system  south  of  the 
railroad    tracks.  Plans    and    specifications 

were  prepared  by  City  Engineer  Paddock  of 
Moline  and  approximately  7  miles  of  sewer 
will  be  laid.     The  estimated  cost  is  $55,000. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  No- 
vember 19,  by  Commissioner  of  Shelby  coun- 
ty at  Shelbyville,  Ind.,  for  the  furnishing  of 
575  I8-in.  common  tile.  G.  B.  Huntington  is 
Auditor. 

The  following  bids  were  received  October 
18  by  the  Board  of  Public  Works  of  Marion, 
Ind.,  for  furnishing  and  installing  a  new 
boiler  at  the  water  works :  McMau!  Boiler 
Manufacturing  Co.,  Toledo,  O.,  $2,525;  Su- 
perior Boiler  Works,  Marion,  $3,300;  Bab- 
cock  &  Wilcox,  Chicago,  111.,  $3,728. 

Plans,  looking  to  the  installation  of  a  trunk 
sewer  in  the  southern  section  of  South  Bend, 
Ind.,  to  cost  approximately  $100,000,,  have 
been  announced  by  the  City  Council.  City 
Engineer  William  S.  Moore  is  making  a  sur- 
vey for  the  improvement,  with  the  expectation 
of  having  specifications  ready  for  bids  by 
January  1.  The  sewer  will  drain  an  expanse 
of   land   about  6  miles   square. 

Iowa. 

•I«Bids  will  be  received  until  9  a.  m.,  Nov.  5, 
by  city  clerk,  Sioux  City,  la.,  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  a  sanitary  sewer  of  hard  burned 
salt  glazed  vitrified  sewer  pipe  on  portions  of 
about  15  streets.  E.  O.  Wesley  is  superintend- 
ent of  streets  and  public  improvements. 

The  citizens  of  Sigourney,  la.,  have  voted 
in  favor  of  the  proposition  of  constructing  a 
complete  sewage  system  for  the  town.  The 
town  council  has  had  the  town  surveyed  and 
estimates  made  by  competent  engineers  and 
it  is  believed  that  the  $35,000  bond  issue  will 
pay  for  the  system. 

Following  bids  were  received  at  West  Lib- 
erty, la.,  October  25,  for  6  miles  of  sanitary 
sewer  and  a  disposal  plant,  for  which  Chas. 
P.  Chase  of  Clinton,  la.,  was  the  engineer : 
C.  R.  Nichols,  Caney,  Kans.,  $21,874;  C.  R. 
McKav,  Omaha.  Neb.,  $22,682;  Ottawa  Con- 
struction Co.,  Ottawa,  III.,  $22,861;  Guy  E. 
Smith,  Indianola,  Iowa,  $23,263;  J.  W.  Turn- 
er Improvement  Co.,  Des  Moines,  Iowa,  $23,- 
.370 ;  Independent  Construction  Co.,  Daven- 
port, Iowa,  $24,885;  Dearborn  &  Jackson,  Ce- 
dar Rapids,  Iowa,  $25,.362;  M.  Conroy  &  Co., 
Des  Moines,  Iowa,  $25,718;  R.  C  Dela 
Hunt,  Cedar  Rapids,  Iowa,  $25,933;  E.  L. 
Dimick,  Laurel,  Neb.,  $20,240;  W.  D.  Yeager, 
Cedar  Rapids,  Iowa,  $-26,977;  Thos.  Carey 
&  Son,  Clinton,  Iowa,  $28.7.37 ;  Lytle  Construc- 
tion Co..  Sioux  Citv.  Iowa,  $2S,9."il  ;  Pastoret 
&  Lawrence,  Duluth,  Minn.,  $29,885;  O'Farrell 
Contracting  Co.,  Dubuque,  Iowa.  $.30,109.  Dis- 
posal plant,  C.  R.  Nichols,  Caney,  Kans., 
$6,780;  Independent  Construction  Co.,  Daven- 
port, Iowa,  $7,129;  A.  Romaine,  West  Liberty, 
Iowa,     $7,478;     John   A.   Dahlsad,     Waukon.' 


Iowa,  $7,728;  J.  W.  Turner  Improvement  Co., 
Des  Moines,  Iowa,  $7,913;  W.  D.  Yeager, 
Cedar  Rapids,  Iowa,  $8,031;  O'Farrell  Con- 
tracting Co.,  Dubuque,  Iowa,  $8,.300;  R.  C. 
De  la  Hunt,  Cedar  Rapids,  Iowa,  $8,640;  Guy 
H.  Smith,  Indianola,  Iowa,  $8,707;  Cook  Con- 
struction Co.,  Des  Moines,  Iowa,  $8,857;  Dear- 
born &  Jackson,  Cedar  Rapids,  Iowa,  $9,571 ; 
Pastoret  &  Lawrence,  Duluth,  Minn.,  $10,769; 
E.   L.   Dimick,   Laurel,   Neb.,  $11,489. 

City  Engineer  John  Budd  of  Des  Moines, 
la.,  has  prepared  sewage  plans  for  the  digging 
of  a  ditch  to  join  the  Fraley  ditch  near  East 
20th  and  Delaware  Sts.  The  city  engineer 
also  recommends  that  the  ditch  be  broadened 
and   deepened  to  prevent   overflow. 

Kentucky. 

The  contract  for  the  construction  of  Sec- 
tion B  of  the  Frankfort  Ave.  sewer,  in 
Louisville,  Ky.,  has  been  awarded  to  James 
Ferry  &  Sons  of  Pittsburg,  Pa.,  by  the  sewer- 
age commissioners  of  that  city.  The  new 
sewer  will  extend  from  Gait  to  Kennedy 
Ave.,  a  distance  of  about  2,168  ft.  The  con- 
tract price  was  approximately  $25,000.  Charles 
P.  Weaver,  secretary  and  treasurer  of  the 
commission,  has  stated  that  work  on  the 
sewer  will  begin  within  10  days. 

Kansas. 

•J«Bids  will'  be  received  until  11  a.  m.,  No- 
vember 16,  by  Capt.  J.  E.  Normoyle,  Con- 
structing Quartermaster,  Fort  Leavenworth, 
Kan.,  for  the  construction  of  a  24-in.  outfall 
sewer,  appro.ximately  8,500  ft.  long  of  which 
about  2,600  ft.  is  to  be  cast  iron  pipe. 

Following  contracts  were  awarded  at  Mul- 
vane,  Kans.,  for  the  construction  of  a  munici- 
pal water  plant,  for  which  bids  were  opened 
October  17 ;  The  J.  S.  Worley  Co.,  Kansas 
City,  Mo.,  Engineers:  U.  S.  Cast  Iron  Pipe 
Co.,  Chicago,  Section  1 — 215  tons  of  4-in.  cast 
iron  pipe  at  $29.90  per  ton ;  58  tons  of  6-in. 
cast  iron  pipe,  at  $28.15  per  ton;  24  tons  of 
8-in.  cast  iron  pipe  at  $28.15  per  ton:  15.000 
lbs.  of  special  castings,  at  $  .03  per  lb.  Sec- 
tion 2 — The  Iowa  Mfg.  Co.,  Oskaloosa,  la., 
fifteen  4-in.  valves  and  bo.xes  at  $10  each ;  six 
6-in.  valves  and  boxes  at  $14  each ;  one  8-in. 
valve  and  box  at  $23;  35  two-way  hydrants  at 
$25  each.  Section  3— Lund,  Keenan  &  Mc- 
Carty,  Ponca,  la.,  19,620  lin.  ft.  of  4-in.  cast 
iron  pipe,  3%-in.  trench,  at  $.14  per  ft.; 
3,275  lin.  ft.  of  6-in.  cast  iron  pipe,  3%-in. 
trench,  at  $  .17  per  lin.  ft.;  900  lin.  ft.  of  8- 
in.  cast  iron  pipe,  3%-in.  trench,  at 
$  .20  per  ft. ;  100  lin.  ft  of  6-in.  cast  iron  pipe, 
16-in.  trench,  at  $1.75  per  ft.;  125  lin.  ft  of 
8-in.  cast  iron  pipe,  16-in.  trench,  $2  per  lin. 
ft;  35  hydrants,  setting,  at  $2.50  each;  one 
pump  house,  $1,600;  5  wells,  at  $210  each; 
50  machinerv-  foundations,  at  $8  each ;  placing 
one  pump,  at  $50 ;  extra  concrete,  at  $12  per 
cu.  yd.  Section  4 — Dean  Stearns  Pump  Co., 
Kansas  City,  Mo.,  one  350-gal.  per  min.  pump 
and  motor,  $1,678.  Section  5— John  Deere 
Plow  Co.,  Chicago,  111.,  one  25  h.  p.  gasoline 
engine,  $1,050.  Section  6— Des  Moines  Bridge 
&  Iron  Co.,  Des  Moines,  la.,  one  50,000-gal. 
tank  on  90- ft.  tower,  at  $3,250. 

The  city  officials  of  Coffev-ville,  Kan.,  con- 
template constructing  a  sewer  in  the  western 
part   of   the   city. 

The  City  Council  of  Nicholasville,  Kan., 
has  passed  an  ordinance  calling  for  an  elec- 
tion in  November  on  the  question  of  issuing 
bonds  to  the  amount  of  $20,000  for  the  pur- 
pose of  installing  a  sewerage  system.  At  the 
same  time  a  vote  will  be  taken  as  to  whether 
the  city  will  enter  into  a  contract  with  a  com- 
pany for  the  extension  of  the  water  mains, 
Louisiana. 

The  city  Board  of  Health  of  Opelousas,  La., 
has  recommended  the  establishment  of  a  sew- 
erage system  for  this  city  and  the  formation 
of  a  sewerage  district. 

Maryland. 

•J«Bids  will  be  received  until  1 :30  p.  m., 
November  7,  by  Capt.  R.  H.  C.  Kelton,  Con- 
structing Quartermaster,  Fort  Washington, 
Md.,  for  the  construction  of  a  new  sewer 
outfall  at  Fort  Washington,  Md. 

•{•Bids  will  be  received  until  noon,  Nov. 
3.    by    Board     of     Highway    Commissioners, 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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Towson.  Md.,  for  the  construction  of  storm 
water  sewer  on  Baltimore  St.  and  Highland 
Ave.  and  Fairmount  Ave.,  a  distance  of  1,800 
ft. 

The  Baltimore  Suburban  Sewerage  Co.  of 
Mount  Washington,  Baltimore,  Md.,  has  been 
incorporated  to  construct  the  pronosed  sewer- 
age system  and  a  boulevanl  from  Mount 
Washington  along  Western  run  to  Pikesvifle 
for  the  suburb  of  Mount  Washington.  The 
plans  call  for  an  outlay  of  $000,000,  part  of 
which  is  represented  by  a  bond  issue  of 
$300,000.  The  survey  and  luaps  for  the  sys- 
tem have  been  done  under  the  direction  of  the 
McLean  Contracting  Co.  of  Baltimore. 

Michigan. 

Contracts  for  the  construction  of  sewers  on 
Avenue  A  and  Wood  St.,  and  on  Stevens  St., 
Flint,  Mich.,  were  awarded  to  Thomas  Ber- 
gin  for  $1,685  and  •'SOS  respectively. 

City  Engineer  Tabor  of  Muskegon.  Mich., 
has  practically  completed  plans  for  the  new- 
proposed  Lake  St.  sewer  in  the  Seventh  ward. 

According  to  advices  from  Kalamazoo, 
Mich.,  $43,200  was  recommended  for  the  ex- 
tension of  water  mains  in  the  city. 

The  officials  of  Holland,  Mich.,  are  con- 
fronted with  a  water  famine  problem.  The 
present  waterworks  plant  is  said  to  be  inade- 
quate and  it  is  probable  that  a  new  system 
will  be  installed. 

The  City  Council  of  Kalamazoo,  Mich.,  has 
passed  a  bond  issue  of  $13,3-50.  for  the  con- 
struction of  a  sewer  in  Patterson  St.,  and  has 
decided  to  put  the  proposition  up  to  the  vot- 
ers at  the  cominr  election. 

The  City  Council  of  Allegan,  Mich.,  has 
adopted  the  plans  for  the  construction  of  the 
proposed    South   Side   sewer. 

The  City  Council  of  Muskegon,  Mich.,  has 
decided  to  complete  the  three  blocks  of  the 
Amity  St.  branch  of  the  Spring  St.  sewer 
from  the  Pere  Marquette  intersection  to 
Wood  Ave. 

Mississippi. 

4*Bids  will  be  received  until  Nov.  7  by  the 
Board  of  Supervisors  of  Yazoo  county,  S.  S. 
Griffin  clerk,  for  boring  an  artesian  well  at 
Benton,  Miss. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
8,  by  Clinton  Thompson,  mayor,  Osyka,  Miss., 
for  furnishing  the  necessary  labor  and  mate- 
ria! for  the  construction  of  a  water  works 
and  electric  light  plant.  Xavier  A.  Kramer. 
Magnolia,  Miss.,  is  engineer. 

Minnesota. 

The  Municipal  research  commission  of  St. 
Paul,  Minn.,  has  engaged  D.  H.  Maury  of 
Peoria,  111.,  to  make  an  investigation  of  St. 
Paul's  water  system. 

According  to  information  received  from  St. 
Paul,  Minn.,  the  Canadian  Pacific  Ry.  will 
build  a  1,000,000-gal.  reservoir  near  Red  Deer, 
Sask. 

The  City  Council  of  Virginia,  Minn.,  has 
decided  to  construct  a  storm  sewer  and  sani- 
tary sewer  on  the  North  Side  of  the  city.  The 
proposed  sewer  will  drain  the  North  Side  ad- 
dition and  run  into  Virginia.  The  sanitary 
sewer  will  be  constructed  from  the  corner  of 
First  St.,  and  First  Ave.,  and  connect  with 
the  main   sewer   on   Virginia   Ave. 

W.  B.  Bosworth  has  received  the  contract 
at  Long  Prairie,  Minn.,  for  the  construction 
of  seven  blocks  of  sewer.  The  work  is  to  be 
completed    this    fall. 

The  City  Council  of  Bemidji,  Minn.,  has 
accepted  the  bid  of  Thomas  Johnson  of  that 
city  for  the  construction  of  a  new  septic  tank 
for  $2,2.50. 

The  Board  of  Public  Works  of  Red  Wing, 
Minn.,  has  recommended  that  a  sanitary  sew- 
er of  36-in.  sewer  pipe  be  constructed  on  West 
Ave.  between  Third  and  Fourth  Sts.  The 
work  will  be  done  this  fall. 

Missouri. 

^•Bids  will  be  received  until  5  p.  m.,  Nov.  7, 
by  the  city  council,  Sedalia,  Mo.,  for  the  con- 
struction of  a  district  sewer  in  Sewer  District 
No.  43. 

An  engineer's  report  has  been  received  at 
Kansas  City,  Mo.,  estimating  that  it  will  cost 
$4,M0,000  to  improve  the  sewer  system  of  the 


city.  As  the  city  is  close  up  to  its  debt  mak- 
ing power  the  improvement  cannot  be  made 
with  a  bond  issue  and  consequently  there  is 
some  talk  of  pulling  away  from  the  county 
so  as  to  avoid  the  assessment  roll  as  prepared 
h"   the  county  assessor. 

Montana. 

Cit"  Attorney  T.  A.  Coleman  of  Lewistown, 
Mont.,  is  arranging  the  details  for  a  special 
election  to  be  held  in  that  city  the  latter  part 
of  November  when  the  proposition  to  bond 
•  the  city  for  ?80,000  in  order  to  replace  the 
wooden  water  mains  with  iron  and  rebuild 
the  water  system  will  be  submitted  to  the 
voters. 

Nebraska. 

•'•Bids  will  be  received  until  noon,  Nov. 
4.  by  Roscoe  Ozman,  city  clerk,  Lincoln,  Neb.. 
for  the  construction  of  sewers  in  Sewer  Dis- 
trict No.  lOG,  located  in  30th  St.,  between 
Potter  and  Fair  Sts. 

The  City  Council  of  Grand  Island,  Neb., 
has  awarded  to  H.  J.  Cathroe  of  Omaha,  Neb., 
the  contract  for  the  construction  of  the  sewer 
to  the  Soldiers'  Home,  connecting  that  insti- 
tution with  the  city's  sanitarv  sewer  system, 
for  $12,100. 

New  Jersey. 

•{•Bids  w'ill  be  received  until  8  p.  lii.,  Nov. 
28,  by  Charles  Anderson,  borough  clerk.  South 
River,  N.  J.,  for  the  water  tight  and  enduring 
construction  of  either  one  or  both  of  the  fol- 
lowing sections  into  which  the  sewerage  sys- 
tem is  divided :  Section  I.  The  collecting 
system,  comprising  about  seven  (7)  miles  of 
terra  cotta  pipe  sewer  fifteen  (15  ins.)  inches 
and  less  in  diameter  and  all  appurtenances. 
Section  II.  The  disnosal  works,  including  C. 
I.  pipe,  river  crossinp^.  pump  house,  disposal 
works,  and  piping  to  and  through  these.  Plans 
and  specifications,  instructions  to  bidders, 
bidding  sheets,  and  form  of  contract  may  be 
seen  at  borough  hall.  South  River,  New  Jer- 
sey, or  at  these  offices  of  the  engineer,  viz.  • 
New  York,  220  Bioadway;  New  Jersev,  4(1 
Park  St.,  Bordentown ;  Pennsylvania,  Drexel 
Building,   Philadlephia. 

^Bids  will  be  received  until  8  p.  m.,  Nov. 
28,  by  Charles  Anderson,  borough  clerk.  South 
River,  N.  J.,  for  the  water  tight  and  enduring 
construction  of  one  or  both  of  the  following 
sections  into  which  the  water  w  rks  system  is 
divided:  Section  I.  Furnishing  f.  o.  b.  South 
River  about  fifteen  (15)  miles  of  cast  iron 
pipe  and  fittings  ten  (10  ins.)  inches  and  less 
in  diameter.  Section  II.  Furnishing  f.  o.  b. 
South  River  approximately  43  valves  and 
valve  boxes  and  GO  fire  hydrants.  Section  III. 
Hauling,  laying,  constructing  complete  a  sys- 
tem of  water  mains,  using  the  materials  men- 
tioned under  sections  one  and  two  as  fur- 
nished by  the  borough.  Section  IV.  Furnish- 
ing and  constructing  a  system  of  collecting 
drains  near  the  proposed  pumping  station,  in- 
cluding about  1,180  feet  of  stone  covered 
terra  cotta  pipe  of  eight  and  fifteen  inch  sizes. 

•{•Bids  will  be  received  until  8  p.  m.,  Nov.  7, 
by  borough  council,  Keyport,  N.  J.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  complete  construction  of  about  10..5  miles 
of  vitrified  pipe  sewers  from  8  to  15  ins.  in 
size  with  Y  branches,  manholes,  flushing  man- 
holes and  other  necessary  appurtenances,  and 
of  a  sewage  disposal  works  and  pumping  sta- 
tion, including  the  necessary  piping,  grading, 
etc.     IMarcus  B.  Taylor  is  borough  clerk. 

The  Bloomfield.  N.  J.,  town  council  has  re- 
jected all  bids  received  for  the  proposed 
storm  sewer  in  the  Watsessing  section.  It  is 
estimated  that  the  work  will  cost  $13,000. 
Ernest  Baechlin  is  Towm  Engineer. 

Steps  have  been  taken  in  East  Orange,  N. 
J.,  which  mav  eventuate  in  the  construction 
of  a  seoarate  sewage  disposal  system  for  the 
city.  The  city  has  refused  to  combine  with 
Oran"-e.  Montclair.  Bloomfield  ana  Glen 
Ridge  in  the  buildin?  of  a  trunk  sewer. 

New  York. 

The  board  of  contract  and  supply  of  Utica, 
N.  Y..  has  awarded  a  contract  to  Peters  & 
Co.,  for  the  construction  of  a  sewer  in  Tilden 
Ave.,    from    the    end    of    the    existing   sewer 


south  to   South   St.,   and   in  South   St.,   from 
Tilden  Ave.,  to  Ontario  St. 

The  Board  of  Water  Commissioners  of 
Amsterdam,  N.  Y.,  has  entered  into  contract 
with  Joseph  Lyon  to  construct  1,U81  ft.  of 
0-in.  water  mains  in  Brookside  Ave.,  at  $  .70 
per   lin.    ft. 

The  Board  of  Water  Commissioners  of 
Amsterdam,  N.  Y.,  has  awarded  contracts  for 
the  construction  of  1,082  lin.  ft.  of  water 
mains  in  Van  Derveer  St.,  and  Fourth  Ave., 
to  Phillip  Bellcn  for  $  .38  per  ft.,  and  for 
water  mains  l(i5  ft.  long  in  Slona  Ave.,  to 
Umberto  De  Rosa,  for  $  .94  per  ft. 

The  proposition  to  appropriate  $-57,000  for 
the  construction  of  a  new  20-in.  water  main 
in  Geneva,  N.  Y.,  from  the  pumping  station 
to  the  city  reservoir  was  recently  voted  upon 
and  carried.  The  proposition  to  appropriate 
$35,000  for  the  purchase  of  a  new  pump  was 
also  carried  at  the  same  time. 

Clyde  Potts,  Civil  and  Sanitary  Engineer, 
30  Church  St.,  New  York  City,  has  been 
retained  by  the  Village  of  Millcrton,  N.  Y., 
to  design  for  that  village  a  system  of  sewer- 
age  and   sewage   disposal   works. 

The  report  of  Emil  Kuichling,  engineer  em- 
ployed by  Schenectady,  N.  Y.,  which  has  been 
received  by  the  aldermanic  committee,  rec- 
ommends the  establishment  of  a  reservoir  on 
Bcvis  hill,  near  the  grounds  of  the  Mohawk 
Golf  club,  at  an  estimated  cost  of  $175,000. 
This  reservoir  would  require  about  20  acres 
of  land  for  the  construction  of  it,  making  a 
total  of  $266,000  to  be  appropriated  by  the 
city. 

The  sewage  and  disposal  plans  prepared  by 
City  Engineer  of  Oswego,  N.  Y.,  for  that 
city,  have  been  approved  by  Civil  Engineers 
Hering  &  Fuller  of  New  York  City. 

The  citizens  of  Yorkville,  N.  Y.,  have  voted 
in  favor  of  the  proposition  of  installing  a 
sewer  system  at  an  estimated  cost  of  $22,000. 
The  plans  for  the  svstem  were  prepared  by 
W.  G.  Stone,  Civil  Engineer  of  Utica,  N.  Y. 

Advices  from  Brooklyn,  N.  Y.,  state  that 
the  Maspeth  taxpayers  association  will  join 
with  the  Winfield  taxpayers  association  for 
the  purpose  of  getting  sewers  for  those  two 
villages. 

The  business  men's  association  of  Port 
Tefferson,  L.  I.,  recently  held  a  meeting  to 
consider  the  proposition  of  installing  a  public 
drainage  system  in  the  village.  Dayton  Hedg- 
es, president  of  the  town  board  of  health,  is 
interested. 

North  Dakota. 

The  city  of  Minot,  N.  Dak.,  contemplates 
constructing  a  dam  in  the  Mouse  River  for 
the  purpo  e  of  preserving  the  water  siipply 
and  making  certain  a  supply  for  the  winter 
months. 

The  city  of  Bowbells,  N.  Dak.,  has  awarded 
a  contract  to  George  W.  Kemper,  at  $11,850, 
for  the  construction  of  a  complete  new  sys- 
tem of  waterworks.  The  contract  calls  for 
the  completion  of  the  work  before  January  1. 

Ohio. 

^Bids  will  be  received  until  noon,  Nov. 
10.  by  Board  of  Commissioners  for  the  erec- 
tion of  the  Lima  State  Hospital,  at  the  office 
of  Frank  L.  Packard.  1214  New  Hayden  Bldg., 
Columbus,  O. ;  for  performing  the  labor  and 
furnishing  material  for  the  foundations  of  the 
infirmary  ".A"  and  infirmary  "  B,"  women's 
pavilion  and  i.solation  pavilion ;  also  for  the 
construction  of  a  storm  sewer  at  the  Lima 
State  Hospital.  George  E.  Whitn>.  is  secre- 
tary of  the  Board  of  Commissioners. 

The  proposition  to  issue  $750,000  of  bonds 
to  build  a  new  waterworks  plant  to  take  the 
place  of  the  one  now  operated  by  the  Akron 
Water  Works  Co.,  Akron,  O.,  was  defeated 
October  25. 

The  city  of  Marysville,  O.,  contemplates 
employing  an  engineer  to  prepare  plans  and 
superintend  the  construction  of  the  proposed 
sewer  system  for  the  city.  C.  C.  Armstrong 
is  chairman  of  the  sewer  atid  drainage  com- 
mittee. 

City  Engineer  Phil  H.  Weber  of  Canton,  O., 
has  begun  the  making  of  plans  to  complete 
the  sewage  system  of  the  south  and  west  ends 
of  the  city  and  will  have  them  ready  so  that 
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the   construction    will    not   be   delayed   longer 
than  next  spring. 

The  City  Auditor  of  Cincinnati,  Ohio,  has 
sold  bonds  to  the  amount  of  $1.')0,000,  the  pro- 
ceeds of  which  will  be  used  in  extending 
the  present  waterworks  system. 

The  West  Lafayette,  O..  City  Council  has 
decided  to  put  the  construction  of  a  water 
works  and  storm  sewer  system  for  the  village 
up  to  the  voters  by  submitting  the  proposi- 
tion to  them  by  separate  ballots  at  the  regu- 
lar fall  election. 

The  village  of  New  Concord,  O.,  is  plan- 
ning the  establishment  of  a  sewage  and  water 
distribution  system  for  the  central  part  of 
the  village.  Prof.  L.  J.  Graham  has  pre- 
sented the  village  council  with  a  plan  which 
is  considered  feasible  and  workable. 

The  citizens  of  Silverton,  O.,  contemplate 
laying  water  mains  in  the  village  so  as  to  get 
Cincinnati  filtered  water.  The  improvement 
will  cost  about  $18,000  and  a  vote  will  be 
taken  on  the  issuing  of  bonds  in  this  amount 
at  the  fall  election,   November  8. 

The  city  of  New  Philadelphia,  O.,  has  sold 
bonds  to  the  amount  of  $130,000  for  the  pur- 
chase of  the  local  waterworks,  now  owned  by 
the  American  Water  Co.,  of  Pittsburg,  Pa. 
The  plant  will  become  the  property  of  the 
city  November  1. 

The   City   Council  of   Lorain,   O.,  has  pur- 
chased   land    from    Geo.    Hollstein    containing 
three  and  nine  tenths  acres,  for  the  construc- 
tion of  a  disposal  plant  thereon. 
Oklahoma. 

•I«Bids  will  be  received  uiitil  5  p.  m.,  Nov.  7, 
by  Bob  Parman,  city  clerk,  Oklahoma  City, 
Okla.,  for  the  construction  of  a  lateral  sewer. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  city  clerk. 

City  Engineer  Hughes  of  Tulsa,  Okla.,  has 
asked  that  the  sewer  in  block  No.  103  lying 
south  of  the  Central  Fire  Station,  be  recon- 
structed. 

Consulting  Engineer  Alexander  Potter  of 
New  York  City,  employed  by  the  city  of  Mus- 
kogee,  Okla.,  as   consulting   engineer   for  the 


proposed  intercepting  sewer  to  the  Arkansas 
river  for  the  city's  sanitary  sewage,  has  been 
looking  over  the  data  collected  by  City  En- 
gineer T.  P.  Clonts,  together  with  the  line 
surveys,   contour  maps,   etc. 

Oregon. 

The  contract  for  laying  the  sewer  pipe  in 
Salem,  Ore.,  has  been  awarded  to  Andrew 
burns  of  Spokane,  Wash.,  for  $89,439. 

Property  owners  in  the  Holgate-Kenilworth 
sewer  district,  Portland,  Ore.,  have  signed  a 
petition  asking  the  city  council  to  have  the 
city  engineer  prepare  estimates  for  glazed  ce- 
ment sewer  pipes   for  that  district. 

Pennsylvania. 

^Bids  will  be  received  imtil  8  p.  m.,  Nov. 
4,  by  P.  S.  Davis,  burgess,  borough  of  Saeger- 
town.  Pa.,  for  furnishing  tlie  necessary  labor 
and  material  for  the  construction  of  a  system 
of  water  works  for  the  said  borough.  There 
will  be  required  approximately  20-5  tons  cast 
iron  pipe,  10,000  lbs.  special  castings,  28  fire 
hydrants,  gate  valves,  valve  boxes,  etc.,  a  con- 
crete reservoir,  approximately  3  miles  pipe 
laying,  4,  6,  8  in,  Witmer  &  Brown,  Buffalo, 
N.  Y.,  are  engineers. 

South  Dakota. 

The  citizens   of  Morristown,   S.   Dak.,  have 
authorized    the   bonding   of    the   town   in   the 
sum  of  $10,000  for  the  construction  of  a  mu- 
nicipal system  of  waterworks. 
Tennessee. 

A  petition  is  being  circulated  among  the 
residents  of  Lincoln  Park,  Knoxville,  Tenn., 
to  be  presented  to  the  Knoxville  Water  Com- 
mission, asking  to  have  the  mains  of  the 
Knoxville  water  plant  extended  to  that  sub- 
urb. 

Texas. 

The  city  commission  of  Dallas,  Tex.,  has 
awarded  a  contract  to  Smith  &  Whitney  for 
the  furnishing  of  an  air  compressor,  capable 
of  1,029  cu.  lbs.  of  free  air  per  minute  under 
100  lbs.  pressure   for  $2,000.  The  compressor 


will  probably   be  put  on  one  of   the  wells  to 
be    sunk    to    the    Woodbine    sands. 

The  city  commission  of  Fort  Worth,  Tex., 
has  under  consideration  the  establishment  of 
auxiliary  pumping  stations  on  the  South  Side 
and  also  a  plan  to  compel  the  railways  to 
connect  with  the  dual  system. 

Utah. 

Contracts  for  the  building  of  a  sewer  in 
district  108,  comprising  Goddard  and  Wall 
Aves.,  and  the  laying  of  intersections  in  Or- 
chard Ave.,  and  a  pipe  line  in  Orchard  Ave., 
between  20th  St.,  and  the  Ogden  river,  were 
awarded  by  the  city  council  of  Ogden,  Utah, 
as  follows :  The  Wheelwright  Construction 
Co.,  sewer  contract,  $4,500;  J.  P.  O'Neil  Con- 
struction Co.,  intersections  on  Orchard  Ave., 
$4G7 ;  McKav  &  Reed,  drain  pipes  on  Mad- 
ison Ave.,  $i,.513. 

Virginia. 

■  •{•Bids  will  be  received  until  12 :30  Jjl.  m., 
Nov.  19,  by  the  Board  of  Control,  Norfolk, 
Va.,  for  the  design,  furnishing  and  installa- 
tion of  three  electrically  driven  centrifugal 
pumps  at  Colley  Ave.  sewer  pumping  station ; 
1  2,000  gals,  per  minute,  1  3,000  "'als.  per  min., 
1  4,000  gals,  per  minute.  W.  T.  Brooke  is 
city  engineer. 

West  Virginia. 

The  citizens  of  Moundsville,  W.  Va.,  have 
voted  in  favor  of  bonding  the  city  in  the  sum 
of  $106,900  for  the  construction  and  installa- 
tion of  a  complete  system  of  public  sewers, 
consisting  of  a  complete  system  of  sanitary 
sewers  and  a  separate  system  of  surface  drain- 
age sewers. 

Wisconsin. 

4»Bids  will  be  r'ceived  until  10:30  a.  ni., 
Nov.  5,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  construction  in  the 
'"'est  Sewerage  District  pipe  sewer  in  22d 
St,  from  Hopkins  St.  to  a  point  12%  ft. 
.outh  of  Concordia  Ave.  H.  E.  Briggs  is 
Commissioner   of   Public  Works.    . 
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The  Evolution  of  "Representative  Gov- 
ernment"  Into   Commission 
Government. 

All  forms  of  government  in  America, 
whether  the  unit  is  the  nation,  the  state,  or 
the  city,  possess  the  common  principle  of  dis- 
trict "representation."  Each  taxpayer  is  "rep- 
resented" in  the  legislative  body  by  a  man 
trom  his  district.  Such  representation  is  nec- 
essarily factional,  hence  legislation  is  usually 
a  compromise  between  factions. 

In  a  country  whose  industrial  interests  are 
not  widely  diversified,  or  in  a  city  whose  size 
is  hot  great  enough  to  make  it  an  object  of 
attack  by  predatory  politicians,  this  "repre- 
sentative" form  of  government  may  serve  well 
enough ;  but  growth  inevitably  results  in  a 
differentiation  of  interests,  as  well  as  in  a 
complexity  that  demands  a-  different  form  of 
legislative    control. 

The    recently    appointed    tariff    commission 
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serves  to  show  most  strikingly  the  charge 
tliat  is  soon  to  come  in  the  federal  govern- 
ment, just  as  the  commission  form  of  gov- 
ernment in  cities  sliows  the  evolution  going 
on  in  tlie  smaller  units  of  public  administra- 
tion. The  tariff  commission  is  to  investigate 
costs  of  manufacture  at  home  and  abroad, 
with  a  view  to  establishing  a  scientifically  cor- 
rect protective  tariff — one  based  not  upon 
"dickering"  between  representative  factions  in 
Congress  but  based  upon  data  fairly  and  scien- 
tifically applied.  in  brief,  a  few  men  of 
special  training — a  commission  of  tariff  ex- 
perts— will  ultimately  direct  the  gathering  of 
exact  information  and  formulate  the  specific 
tariffs   that   will   be   imposed. 

Another  step  in  the  same  direction  was 
taken  wlien  President  Taft  signed  the  river 
and  harbor  bill  only  upon  the  understanding 
that,  in  the  future,  a  board  of  army  engineers 
shall  prepare  the  budget  for  all  such  expendi- 
tures. Incidentally  tliis  serves  to  indicate  the 
growing  iinportance  of  engineers  in  the  af- 
fairs of  government. 

The  public  service  commissions  appointed  in 
different  states — all  modeled  after  New  York 
state  and  all  of  recent  creation — are  further 
evidence  of  the  growth  of  the  commission 
form  of  governrhent.  Few  states  are  now 
without  railway  commissions  and  these  com- 
missions are  taking  on  greater  power,  often, 
as  in  New  Jersey,  becoming  a  full-fledged 
nublic  service  commission  in  charge  of  mu- 
nicipal lighting,  water  w-orks,  telephone  and 
telegraph,  express  and  railway  companies. 

The  commission  form  of  government  is  not 
unlike  the  government  of  an  industrial  or- 
ganization through  its  board  of  directors. 
While  there  -are  occasionally  factions  in  such 
boards,  they  can  he  neither  numerotis  nor 
large.  Where  a  comparatively  few-  men  are 
engaged  in  directing  an  enterprise,  there  is 
a  tendency  to  act  with  harmony  that  is  rarely 
manifest  when  the  number  is  great.  More- 
over, if  they  are  selected  regardless  of  "dis- 
trict," there  is  a  strong  tendency  to  act  as 
seems  best  for  the  interest  of  all,  rather  than 
in   the   interest  of   sections. 

In  al  likelihood  political  parties  will  not 
entirely  disappear,  even  though  legislatures 
and  boards  of  aldermen  shall  become  extinct: 
but  it  seems  equally  probable  that  party  lines 
will  ultimately  not  exist  in  city  government, 
and  will  be  rather  tenuous  even  in  natipnal 
politics,  except  at  times  when  radical  differ- 
ences of  opinion  arise  as  to  important  prin- 
ciples of  government. 

In  Milwaukee  the  socialists  are  now  in 
pow'er.  Among  the  planks  in  their  platform 
is  the  municipal  ownership  and  operation  of' 
all  public  utilities,  and  another  plank  provides 
for  the  abrogation  of  the  contract  system  of 
doing  public  work.  Both  of  these  important 
tenets  of  socialistic  faith  stand  exactly  coun- 
ter to  the  fundamental  law  of  economic  pro- 
duction, namely,  that  the  individual  reward 
for  performance  shall  be  proportionate  to  the 
individual  productive  output.  There  can  be 
no  compromise  where  men  differ  as  to  a 
fundamental  principle  of  economics.  Hence, 
political  parties  will  exist  so  long  as  such 
wide  differences  of  opinion  exist.  But,  little 
by  little,  our  nearby  Milwaukeeans  will  fur- 
nish object  lessons  as  instructive  as  those  al- 
ready to  be  seen  at  greater  range  in  England 
and  Europe,  and  it  will  be  manifest  to  the 
vast  majority  of  voters  that  the  removal  of 
individual  incentive  is  inlinilely  worse  in  its 
economic  results  than  the  incidental  ills  con- 
commitant  with  strife  to  excell.  With  the 
gradual  dissipation  of  fallacious  ideas  about 
political  economy  there  will  come  greater 
unanimiU-  of  belief  in  fundamental  princi- 
ples, loss  of  party  strife  and  a  more  insistent 
deiuand  for  brains  and  integrity  in  public  of- 
fice. Political  government  will  approach  more 
closely  to  the  present  administration  of  in- 
dustrial  organizations. 

To  the  civil  engineer,  as  well  as  to  the  con- 
tractor, this  evolution  is  a  matter  of  extreme 
importance.  The  engineer  will  find  in  it  his 
opportunity  to  act  upon  important -commis- 
sions or  to  serve  as  an  important  employee 
of  such  commissions.  The  contractor  will 
find  a  widened  field  of  action,  unlimited  by 
political  pull;  and  the  complete  elimination  of 
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political    graft    will    result    inevitably    in     far 
greater  expenditures  for  public  works. 

Contract  Work  and  Day  Labor  Work 
in  Canadian  Cities. 

The  practice  in  Canadian  cities  of  having 
the  City  Engineer  bid  on  public  work  in  com- 
petition with  contractors  was  mentioned 
briefly  in  our  issue  of  Oct.  20.  In  several 
recent  issues  of  our  Canadian  contemporary, 
the  Contract  Record,  a  number  of  Canadian 
contractors  and  city  engineers  have  been  de- 
bating by  letter  the  merits  of  this  practice. 
We  have  followed  the  arguments  on  both 
sides  with  some  attention  for,  as  stated  in  our 
previous  issue,  Canadian  cities  appear  to  get 
results  more  favorable  to  day  labor  than  have 
.American  cities  and  we  are  interested  to  learn 
why.  The  letters  pul)lished  in  Contract 
Record  do  not  help  much  in  this  search,  but 
they  do  bring  out  some  few  facts  which  de- 
serve notice.  If  our  Canadian  contractor 
friends  are  correct  in  their  contention  that 
contract  work  is  preferable  to  the  day  labor 
system  as  practiced  in  Canadian  cities,  they 
are  directing  their  attack  with  poor  effect. 

The  charge  made  against  city  bidding,  as 
we  gather,  is  three-fold:  (1)  The  competi- 
tion is  not  on  a  fair  basis;  (2)  the  quality 
of  work  secured  is  not  superior,  and,  (3)  the 
employment  of  public  money  to  destroy  pri- 
vate enterprise  is  wrong.  None  of  these 
charges  is  very  stroitg  and  two  of  them  are 
in  addition  in  our  opinion  whojly  misdi- 
rected. 

The  contractors  claim  that  competition  is 
not  on  a  fair  basis  because  the  city  engineer 
bids  on  work  which  he  will  control  and,  con- 
sequently, he  is  in  a  position  to  deal  leniently 
with  himself  in  obeying  specifications.  Again 
they  argue  that  the  basis  of  competition  is  un- 
fair because  the  engineer  takes  no  financial 
risk  and  has  to  make  no  charges  for  this 
risk  as  a  contractor  must  do.  These  claims 
have  an  appearance  of  importance  which  is 
misleading.  The  measure  which  we  must  use 
here  is  not  bidding  price  but  quality  and  cost. 
If  the  engineer  is  lenient  with  himself  the 
quality  of  his  work  will  in  the  long  run  be 
inferior.  Risk  is  an  item  which  cannot  be 
escaped.  The  engineer  personally  may  not 
bear  the  charges  and  he  may  not  include  it 
in  his  bidding  price  but  it  exists  and  is  paid 
by  some  one  and  is  a  part  of  the  cost  of  the 
work.  .Appraised  by  the  measure  of  cost  and 
quality  of  work  and  not  by  the  measure  of 
bidding  price'  tliese  "advantages"  against 
which  the  contractors  complain  do  not  amount 
to  much.  ' 

The  charge  that  the  quality  _of  day  labor 
work  is  not  superior  is  doubtless  sound.  We 
do  not  speak  with  full  knowledge  of  Canadian 
conditions  but  we  do  speak  with  extended 
knowledge  of  the  facts  in  the  United  States. 
Al  comparable  prices  day  labor  construction 
in  .'Xmerica  is  seldom  superior  and  is  quite 
often  inferior  in  quality  to  well  supervised 
contract  construction.  There  is  no  plain  rea- 
son why  conditions  sjiould  be  different  in 
Canada  and  we  doubt  if  they  are. 

The  final  plea  of  the  contractors  against 
the  employment  of  public  money  to  destroy 
private  enterprise  is  an  admission  of  weak- 
ness. There  is  no  greater  reason  why  a  city 
should  give  its  work  to  contract  so  as  to 
support  the  contracting  business  than  why  it 
should  do  its  work  by  day  labor  so  as  to 
afford  employment  to  indigent  or  inefficient 
laborers  to  prevent  them  from  becoming  bur- 
dens on  the  city's  charitable  institutions.  If 
charity  is  to  be  distributed  in  either  case  it 
is  cheaper  and  better  to  give  pensions  to  the 
inefficient  and  disabled  and  have  done  with 
the   matter. 

We  have  been  ruthless  in  criticizing  the 
arguments  of  our  Canadian  contractor  friends 
because  we  believe  that  they  are  losing  by 
them  a  sure  chance  of  victory.  There  is  but 
one  criterion  for  comparing  the  merits  of 
contract  work  and  day  labor  work  and  that 
is  cost  and  quality.  If  a  city  can  by  day  labor 
do  its  public  work  as  well  at  less  cost  or  bet- 
ter at  the  same  cost  than  by  contracting  for 
it,  it  should  most  certainly  do  it  by  day  labor. 
We   do   not   believe   that   in   the   long   run   it 
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can ;  much  less  do  we  believe  that  as  a  gen- 
eral policy  day  labor  work  can  equal  in  cost 
and  quality  work  done  by  contract.  The  facts 
wlierever  tliey  have  been  demonstrated  fully 
and  fairly  are  against  .such  belief  and  the 
burden  of  reason  supports  the  facts.  If 
Canadian  contractors  wish  to  convince  the 
public  that  the  day  labor  system  of  work  of 
Canadian  cities  is  wrong  they  should  apply 
the  measure  of  cost  and  quality  by  actual 
comparative  figures  and  not  forget  that  the 
city  engineer's  bidding  prices  are  not  costs. 

In  all  the  letters  of  the  city  engineers  who 
have  taken  part  in  the  debate  in  the  columns 
of  the  Contract  Record  there  is  not  a  figure 
showing  that  day  labor  work  costs  less  than 
contract  work  in  Canadian  cities.  Nor  do  we 
find  in  their  letters  a  definite  assertion  that 
the  qualit3f  of  day  labor  work  is  better  than 
contract  work.  The  most  definite  statement 
that  we  find  anywhere  is  the  following ; 

The  assertion  that  poor  workmanship  and  ma- 
terial are  put  into  the  work  by  the  city  engineer 
if  he  underbids  the  contractor,  does  not  bear  the 
appearance  of  fact.  The  engineer,  of  all  men,  is 
the  one  most  interested  in  liaving  his  design 
properly  executed  in  every  way,  for  upon  the 
results  ho  is  adjudged  competent  or  incompetent. 

As  far  as  the  ratepayer  is  concerned,  he  reaps 
the  advantage,  as  he  is  saved  both  the  contrac- 
tor's profit  and  the  salary  of  the  inspectors. 


That  the  engineer  is  interested  in  having 
his  work  good  no  one  will  dispute.  He  is  no 
less  interested  when  the  work  is  being  done 
by  contract  than  when  it  is  being  done  by 
day  labor  and  he  supports  his  interest  by  put- 
ting inspectors  on  the  contract  work.  The 
engineer  is  also  interested  in  having  his  day 
labor  work  cost  no  more  than  his  bidding 
prices,  by  this  also  will  he  be  "adjudged  com- 
petent or  incompetent."  Suppose  the  engi- 
neer makes  a  low  estimate,  as  contractors 
sometimes  do,  and  as  he  is  quite  as  likely  to 
do  as  are  contractors,  he  must  take  care  of 
it  either  by  doing  the  work  well  and  charg- 
ing up  the  loss  or  by  skimping  the  work  so 
that  it  will  come  within  the  estimate.  The 
contractor  in  a  similar  position  will  and  must 
do  one  or  the  other  of  these  things,  but  he 
has  to  accomplish  the  "skimping"  should  he 
choose  that  resort  in  spite  of  the  engineer's 
insncctors.  Now  we  will  say  frankly  that  our' 
belief  in  the  rectitude  of  engineers  is  such 
that  we  think  that  between  the  two  ways 
open  to  him  he  will  choose  to  make  the  work 
good  and  charge  up  the  increase  over  his  cost 
estimate,  but  if  he  chooses  the  other  way  it 
must  be  admitted  that  i?  will  be  easier  for  him 
to  succeed  them  for  a  contractor.  We  bring 
out  these  points  not  to  curb  suspicion  on  the 
honesty    of    engineers'    day    labor    work    but 


merely  to  show  that  the  second  sentence  of 
our  city  engineer's  statement  is  not  so  com- 
pletely final  a  disposition  of  the  matter  as  it 
sounds  to  be. 

In  his  last  sentence  our  city  engineer  harks 
back  to  the  silly  old  bugaboos  of  the  "con- 
tractor's profit"  and  "cost  of  inspection." 
What  is  the  contractor's  profit  but  pay  for 
services?  Some  one  must  manage  the  work 
and  get  paid  for  it,  if  there  is  no  contractor 
the  city  must  hire  a  manager.  There  are  no 
two  ways  about  this.  As  for  inspection  it 
cannot  be  omitted  safely  on  any  construction 
work  whether  done  by  day  labor  or  by  con- 
tract. This  is  a  fact  so  well  recognized  that 
day  labor  construction  of  any  importance  is 
seldom  carried  on  without   inspection. 


The  bids  for  the  Tri-Borough  subway  of 
New  York  City  are  given  in  our  Contract 
News  section  this  issue.  As  the  lowest  bids 
for  the  Broadway-Lexington  Ave.,  the  Broad- 
way-Lafayette .^ve.  and  the  Canal  St.  subways 
aggregate  $8.5,43T,.'i70.11,  or  more  than  $2.5.- 
iK)0,000  in  excess  of  the  money  supposed  to 
be  available,  the  Commission  may  not  be  able 
to  begin  work  on  all  the  sections  at  once,  but 
it  will  go  just  as  far  as  the  funds  appro- 
priated will  permit  it  to  go  and  finish  up  on 
later  appropriations. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


An  Unusual  Column  Head  Supporting 
a   Girderless   Concrete    Floor. 

An  interesting  problem  arose  m  connection 
with  the  location  of  some  shafting  and  piping 
in  the  new  reinforced  concrete  Truck  Assem- 
bly Building  of  the  Pierce  Arrow  Motor 
Car  Co.,  at  Buffalo,  N.  Y.  This  building 
is  designed  with  the  girderless  or  mushroom 
type  of  reinforced  concrete;  the  column  heads 
begin  to  flare  at  a  distance  of  2  ft.,  3  ins.,  be- 
low the  bottom  of  the  floor  slab,  the  width 
at  the  floor  slab  being  4  ft.,  10  ins.  The  floor 
is  designed  to  carry  150  lbs.  per  sq.  ft.  live 
load,  the  slab  is  8  ins.  thick  and  the  columns 
20  ft.,  6  ins.  on  centers.  Figuring  the  weight 
of  the  floor  slab  at  103  lbs.  per  sq.  ft.,  this 
means  106,323  lbs.  to  be  supported  on  the 
floor  in  one  panel  or  26,580  lbs.  on  each  col- 
umn for  each  story. 

In  laying  out  the  shafting  it  was  found 
necessary  to  run  a  line  close  to  the  head  of 
one  row  of  columns  and  it  was  also  desirable 
to^  run  a  line  of  pipe  on  the  other  side  of 
this  same  line  of  columns  close  to  the  floor 
slab  of  the  floor  above.  It  was  consequently 
necessary  so  to  design  this  line  of  columns 
that  the  flare  of  the  head  to  support  the  floor 
slab  should  not  interfere  with  the  shafting 
or  piping.  This  was  accomplished  by  run- 
ning the  columns  on  two  opposite  sides,  plum 
up  to  the  under  side  of  the  square  portion  of 
the  column  head.  The  flare  of  the  columns 
in  the  other  directions  acted  in  a  measure 
as  a  cantilever  beam  supporting  the  square 
column  cap  on  which  the  floor  slab  of  the 
story  aI)ove  would  rest.  There  would  con- 
sequently be  developed  a  reverse  bending 
moment  over  the  column  and  at  right  angles 
to  the  flare  which  would  tend  to  crack  the 
floor  slab  at  near  its  upper  surface.  The 
shear  at  the  column  was  taken  care  of  bv 
increasing  the  depth  of  the  square  top  of 
the  cap  from  3  ins.  which  was  the  depth 
in  the  ordinary  columns,  to  5  ins.  giving  in 
all  a  total  depth  of  13  ins.  at  this  point.  To 
take  care  of  the  reverse  bending,  in  addition 
to  the  regular  slab  steel  consisting  of  %  in. 
round  rods  6  ins.  c.  to  c.  in  each  band  of 
reinforcement,  four  1  in.  rods  were  placed 
across  each  column  near  the  top  of  the  floor 
slab  running  at  right  angles  with  the  flare 
of  the  column.  These  rods  were  0  ft.  in 
length  and  extended  out  into  the  floor  slab 
equal  distances  on  tither  side  of  the  column, 
as  shown  by  the  accompanying  sketch. 

This  arrangement  was  designed  by  Messrs. 
Lockwood,  .Greene  &  Co..  of  Boston,  engineers 
and  architects,  for  all  of  the  new  buildings 
at    the    Buffalo    plant    of    the    Pierce    Arrow 


Motor   Car  Co.,   and   was  constructed  by  the 
.■\berthaw    Construction   Co.,   also   of   Boston. 


Bond — Friction — Resistance    in    Rein- 
forced Concrete.* 

Early  in  1907  the  writer  began  a  syste- 
matic study  of  bond  in  reinforced  concrete  in 
flexure.     This  study  was  particularly  directed 


Special   Column   Head    Reinforcement. 

to  the  published  reports  of  experiments  by 
eminent  American  investigators  on  reinforced 
concrete.  The  reports  on  hand  at  the  time 
the  study  began  were  by  Professors  Hatt. 
Lanza,    Talbot,    Howe,   Turneaure,   and    Mar- 

*A  paper  by  William  Pry  Scott  in  Proceedings 
American  Society  of  Civil  Engineers,  Vol. 
XXXVI,    p.    1245. 


burg,  and  Messrs.  Humphrey,  Harding,  and 
others.  Later,  further  reports  were  obtained 
from  the  Universities  of  Illinois  and  Wis- 
consin. The  files  of  Engineering  News,  Engi- 
neering Record,  and  Concrete  Engineering 
were  carefully  scrutinized,  and  other  publica- 
tions were  examined  for  data  on  this  subject 

As  a  result  of  this  investigation  the  writer 
has  proven  that  the  usual  assumption  that  re- 
inforced concrete  is  "practically  a  homogene- 
ous material"  is  not  true,  and  it  follows  from 
this  that  sectional  planes  before  bending  do 
not  remain  plane  surfaces  after  bending. 

The  method  of  analysis  pursued  by  the 
writer,  though  not  along  strictly  conventional 
lines,  as  laid  down  in  the  current  literature  on 
the  mechanics  of  a  reinforced  concrete  beam, 
was  nevertheless  mathematically  correct.  A 
reinforced  concrete  beam  is  not  like  a  timber 
girder  or  a  steel  beam.  It  is  a  really  wonder- 
ful combination  of  two  unlike  materials,  each 
having  properties  when  alone  that  are  not  at 
all  in  evidence  when  the  two  materials  are 
combined.  Further,  there  are  no  precedents 
in  the  history  of  mechanics  of  materials  for 
such  a  combination. 

The  following  is  a  brief  synopsis  of  the 
mechanics  of  the  beam  as  adapted  to  this 
study : 

The  bending  moment  produced  on  a  beam 
by  e.xternal  forces  is  resisted  by  an  equal  and 
opposing  moment  which  is  developed  in  the 
beam — this  is  the  section  moment.  If  a  trans- 
verse section  is  made  through  a  beam,  the 
action  of  the  portion  to  the  right  on  the 
portion  to  the  left  may  be  reduced  to  two 
equal  forces,  one  positive  and  the  other  nega- 
tive, which  two  form  a  couple  the  arm  of 
which  is  the  distance  between  their  respective 
points  of  application.  The  point  of  applica- 
tion for  the  former  will  be  the  centroid  of 
the  compressive  stresses :  and  of  the  latter, 
the  center  of  the  steel.  Manifestly,  the  force 
acting  on  the  steel  in  one  direction,  say,  to  the 
right,  is  equal  to  the  friction  force  operating 
to  the  left  between  the  steel  and  the  sur- 
rounding concrete.  This  latter  force  is  usti- 
ally  called  "bond,"  but,  as  the  real  bond  is 
broken  at  a  ver\'  low  stress  compared  with  the 
final  resistance  at  failure,  and,  as  a  kind  of 
friction-resistance  ensues  after  the  bond  is 
broken,  it  has  been  considered  better  to  call 
it  bond-friction-resistance.  This  bond-friction- 
resistance,  therefore,  may  be  defined  as  a 
friction  force  which  operates  after  incipient 
movement  has  taken  place.  The  intensity  of 
the  tensile  stress  that  can  be  developed  in  the 
steel  at  a  cross-section  is  mainly  dependent 
on  this  bond-friction-rcsistance. 
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The  following  formulas  have  been  used : 
Mt,=^MB  —  f.  An  d' =  ft  20  /'  d', 
in  which  Mb  is  the  bending  moment, 
Ms  is  the  section  moment, 
/.  is  the  unit  stress  in  the  steel, 
Aa  is  the  total  area  ot  the  cross-sec- 
tion in  the  steel, 
d'  is  the  distance  from  the  center  of 
the    reinforcement    to   the    cen- 
troid  of  compressive  stresses, 
is   the   average    value   for   bond- 
friction-resistance  per  unit  area 
of  the  surface  of   rods  to,  say, 
the  left  of  the  cross-section : 


cases  of  repeated  loading,  after  the  load  had 
been  taken  off,  the  rods  would  not  always 
return  to  their  original  position— evidently 
having  been  stopped  in  their  return  because 
loosened  particles  of  the  concrete  turned  suf- 
ficiently to  wedge  in  and  prevent  it. 
The  slipping  of  rods  is  shown  in  Figs.  1  and 


was  reinforced  with  plain  bars  and  the  other 
with  deformed  bars.  The  creeping  seems  to 
have  begun  on  No.  28  (deformed-bar  rein- 
forcement) at  about  one-fourth  of  the  ulti- 
mate load,  and  to  have  increased  to  nine- 
teenth-elevenths (1.72)  of  the  actual  elonga- 
tion of  the  steel  at  the  reading  taken  imme- 


Plaln  Rods  (N<K.19  amd  n) 
ii  "  Kound 


1 
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0 

Plain  Bars,  4  —  H"  Square 
Reinforcement  J  1.56^ 


Fig.  1 — Slipping  of  Rods  in   Reinforced  Concrete 


j/lllOO 

Fig.    2 — Slipping    of 


20  is  the  sum  of  the  perimeters  of 

either  round  or  square  rods,  and 

I'  is  the  entire  length  of  the  encased 

portion   of   the   rod   to  the   left 

of  the  cross-section. 

The    following    is    a    short    history    of    the 

various  steps  leading  to  the  final  results  that 

have  been  developed   from  this  investigation: 

The  first  phenomena  noted  were :  that  per- 


2.  The  group  of  beams  in  Fig.  1  is  from  Tal- 
bot's series  of  1904.  The  group  in  Fig.  2  is 
from  Lanza's  series."  The  apparent  elonga- 
tion was  observed  by  extensometers  in  the 
Talbot  series,  and  by  direct  readings  in  the 
Lanza  series.  The  actual  elongation  was  com- 
puted from  the  known  value  of  the  modulus 
of  elasticity  of  the  steel  and  from  the  value 
of  the  tension  produced  therein,  as  calculated 


diately  before  failure.  This  implies  an  apparent 
slip  of  72  per  cent  of  the  actual  elongation. 
This  point,  where  the  creeping  seems  to  have 
begun,  may  be  called  the  yield  point  of  the 
bond,  and,  for  all  practical  purposes,  may  be 
taken  as  the  point  of  intersection  of  the 
curves  for  actual  and  apparent  elongation  of 
the  steel.  On  No.  27  (plain-bar  reinforce- 
ment)   the  creeping  seems  to  have  begun  at 


Bond-frjctron-resistanoo,  showing  relative  values 
for  norma]  and  tan^jeatliU  components. 


SECTION  SHOWING 

CONCRETE  BELOW 

PLANE  OF  STEEL 

AND  ACTION  OF 

STRESSES. 


Reaction 


Fig.   3 — Bond   Stresses   on    Beam   'Reinforcement. 


feet  bond  between  the  concrete  and  the  sur- 
face of  the  steel  did  not  seem  to  be  very 
lasting:  that,  after  the  real  bond  was  broken, 
there  was  a  creeping  of  the  rods  accompanied 
by  a  frictional  resistance  between  the  particles 
adhering  to  them  and  the  rough  surface  of 
the    concrete    encasing    them ;    and,    that,    in 


from   the  known    forces  acting  on   the  speci- 
men. 

The   Talbot    beams,    Nos.    27   and   28,   were 
practically  alike,  with  the  exception  that  one 


'Reports  on  both  these  series  may  be  found  in 
Proceedings,  Am.  Soc.  for  Testing  MateTials, 
Vol.    VI. 


about  two-thirds  of  the  ultimate  load,  and  the 
apparent  elongation  at  the  reading  taken  be- 
fore failure  was  about  12-^10%  (L14)  of 
the  actual.  This  implies  an  apparent  slip  of 
only  14  per  cent  of  the  actual  elongation. 

The  Lanza  beams,  A-1,  A-2.  and  C-o,  in  Fig. 
2,  are  very  much  like  the  Talbot  beams,  Nos. 
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27  and  28,  as  to  make-up  and  quality,  with  a 
very  slight  variation  as  to  age.  On  A-2  (de- 
formed-bar  reinforcement)  the  creeping 
seems  to  have  begun  at  about  one-third  of 
the  ukimate  load,  and  tlie  apparent  elongation 
at  the  reading  taken  before  failure  was 
22  -i-  1.3%  (1.63)  of  the  actual.  This  implies  an 
apparent  slip  of  03  per  cent  of  the  actual  elon- 
gation. On  A-1  (plain-bar  reinforcement)  the 
creeping  seems  to  have  begun  at  one-third  of 
the  ultimate  load,  and  the  apparent  elongation 
at  the  reading  taken  before  failure  was 
22V2  -^  12  (1.88)  of  the  actual.  This  implies  an 
apparent  slip  equal  to  88  per  cent  of  the  actual 
elongation.  On  C-5  (plain-bar  reinforce- 
ment) the  creeping  seems  to  have  begun  at 
about  one-third  of  the  ultimate  load,  and  the 
apparent  elongation  at  the  reading  taken  be- 
fore failure  was  26V^  -^  13%  (2.0)  of  the 
actual.  This  implies  an  apparent  slip  equiva- 
lent to  the  actual  elongation  of  the  rod. 

Before  considering  the  Talbot  beams,  Nos. 
If),  17,  10.  and  21,  it  is  desirable  to  define  the 
exact  meaning  of  "apparent  elongation."  The 
apparent  elongation,  which  is  observed  on  the 
side  of  the  beam,  is  transmitted  from  the  rod 
to  the  face  of  the  concrete  by  the  intervening 
concrete.     It  is  fair  to  assume : 

First. — That  the  strain  transmitted  to  the 
intervening  concrete  by  the  rod  must  (when 
the  bond  is  not  broken)  be  a  maximum  on 
the  fibers  next  to  the  surface  of  the  rod.  and 
zero  at  some  points  remote  therefrom  in  the 
horizontal  plane  of  the  steel. 

Second. — That  that  point  may  fall  (a)  on 
the  surface  of  the  beam,  (b)  between  the  sur- 
face of  the  beam  and  the  surface  of  the  rod, 
or  (c)  entirely  outside  of  the  surface  of  the 
beam.  If  the  zero  point  falls  within,  then 
none  of  the  strain  (unless  possibly  of  a  nega- 
tive nature)  will  reach  the  surface  of  the 
beam:  on  the  other  hand,  if  it  falls  without, 
then  a  certain  proportion  of  the  strain  will 
reach  the  surface.  In  the  above  statements  it 
will  be  recognized  that  the  writer  does  not 
accept  without  question  the  historic  assump- 
tion regarding  plane  sections  in  reinforced 
concrete  beams. 

Third. — .Another  circumstance  that  will  also 
be  apparent  is  the  fact  that,  after  the  ultimate 
tensile  strength  of  the  concrete  has  been  ex- 
ceeded, the  horizontal  fibers  of  this  material 
begin  to  tear  apart  and  form  irregular  divi- 
sions along  the  tensile  side  of  the  beam. 

It  is  conceivable  that  the  bond  may  be  pre- 
served in  some  of  these  divisions,  and  more 
or  less  transformed  to  bond-friction-resist- 
ance in  others.  Some  of  the  slip  may  be  taken 
up  in  visible  tension  cracks  and  some  by  a 
number  of  microscopic  cracks  distributed  in 
each  of  these  divisions,  but,  as  the  load  in- 
creases, these  will  tend  to  close  and  localize 
the  elongation  in  a  few  definite  fractures, 
more  particularly  those  under  the  load  or 
loads.  The  closing  of  the  microscopic  cracks 
will  tend  to  hide  most  of  the  real  elongation 
on  that  division  if  it  should  happen  that  read- 
ings are  confined  to  that  region.  This  is  par- 
ticularly true  for  the  middle  third  of  a  beam 
with  third-point  load.  That  there  is  a  true 
elongation  in  the  steel,  other  than  the  appar- 
ent, may  be  inferred  from  the  indications  in 
the  elongations  for  the  Talbot  beams,  Nos. 
16,  17.  in,  and  21,  and  from  the  indications 
resulting  (before  creeping  begins)  from  re- 
peated loadings  on  the  same  beam,  or  from 
the  first  loadings  on  like  beams.  The  appar- 
ent elongation  was  not  even  equal  to  the 
actual  elon.gation  when  the  maximum  load 
was  on  beams  Nos.  16,  17,  19,  and  21.  It  was 
ten-elevenths  for  No.  17,  and  about  the  same 
for  the  others. 

This  is  what  occurred :  The  true  elonga- 
tion did  not  happen  to  appear  on  tjie  surface 
within  the  region  measured.  It  was  in  evi- 
dence, in  an  irregular  way,  outside  of  that 
region.  The  apparent  elongation  also  for  the 
second  application  of  load  for  A-2  suggests  ' 
that  there  is  an  elongation  other  than  the  ap- 
parent. This  is  evident  when  the  apparent 
elongations  for  the  first  and  second  applica- 
tions of  load  are  compared,  and  is  suggested 
by  their  relatively  erratic  behavior  below  the 
yield  point. 
The  fact  that,  in  cases  of  repeated  loading. 


the  rods  would  .not  always  return  to  their 
original  positions  when  the  load  was  removed 
is  made  evident  in  the  diagrams  for  deflection 
of  beams  tested  with  repeated  loads  by  Pro- 
fessor Hatt.''  This  slipping  and  creeping  of 
the  reinforcement,  although  interesting  and 
not  without  importance  in  itself,  had  only  a 
secondary  bearing  on  the  analysis  of  the  tests 
which  follow.  The  same  is  the  case  with  the 
question  of  plane  sections  before  and  after 
loading. 

.\fter  several  hundred  beams  had  been  an- 
alyzed, an  attempt  was  made  to  divide  tliem 
into  groups,  as  to  age  and  quality  of  concrete, 
but — other  things  being  equal — it  was  ob- 
served : 

/. — That,  as  the  load  on  like  beams  ap- 
proached the  supports,  the  bond-fric- 
tion-resistance increased ; 
//. — That,  under  no  circumstance  was  there 
any  indication  of  the  high  bond  values 
that  had  been  obtained   fmni   earlv   ex- 


*'6''  equal  breatltb 
-*-&-*-  in  oompruasioD. 


which  would  have  not  more  than  one  vari- 
able the  influence  of  which  it  was  desired  to 
study.  Although  choosing  from  more  than  a 
thousand  experiments,  it  is  surprising  how 
few  of  them  it  was  possible  to  place  in  each 
group  and  keep  free  from  foreign  influences. 
However,  the  material  was  gradually  gathered 
until  sufficient  information  was  obtained  as 
to  the  influence  of  each  element. 

The  first  hint  that  the  bond-friction-resist- 
ance increased  as  the  loads  approached  the 
end  supports  of  a  beam  was  gained  from  a 
small  group  of  experiments'  in  which  the 
beams  were  identical  in  every  way;  dimen- 
sions of  cross-section,  length,  span,  reinforce- 
ment, depth  of  reinforcement,  quality  of  con- 
crete, and  age  at  testing,  were  as  nearly  alike 
for  all  specimens  as  could  be  obtained  in 
laboratory  work.  The  only  variable  was  the 
position  of  the  load.  The  group  was  peculiar- 
ly fascinating  to  the  writer,  as  it  held  some 
confusing  contradictions.     When  the  load  was 
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1905  Series  1;3:6  Concrete,  2  months  old, 

1906  Series  1:3.5H  Coucrcle,  2  months  old. 
Reinforcement:  4  Straight  Rods,.  }4  "(p. 

Fig-    4 — Bond-Friction-Resistance    When    Cotangent    a    is  the  Only  Variable. 
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periments  on  liond  by  pulling  rods  from 

cubes  of  concrete ; 
///. — That  those  beams  having  a  maximum 

of  concrete  between  the  rods  gave  very 

high   results ;   and, 

—That  those  beams  with  a  minimum  of 

concrete    between    the    rods    gave    very 

low  results. 
The  first  and  second  observations  led  to  the 
belief  that  there  must  be  two  components  in 
the  bond-friction-resistance,  a  tangential  and 
a  normal  component,  and  to  the  further  be- 
liefs that  the  normal  component  in  the  cases 
of  pulling  rods  from  cubes  or  cylinders  of 
concrete  was  a  compressive  stress ;  that  the 
normal  component  in  beam  tests  was  mostly 
tension,  with  more  or  less  compression  at  and 
near  the  supports;  and  that  this  compression 
at  and  near  the  supports  varied  with  the  vari- 
ations of  the  angle,  a,  shown  in  the  diagram. 
Fig.  3,  In  the  section  of  this  diagram  show- 
ing concrete  below  plane  of  steel,  the  values 
of  the  forces  (7)  and  (9),  are  dependent  on 
the  values  of  (5).  This  section  will  also  sug- 
gest the  reason  for  the  sense  of  the  forces 
acting  on  the  lower  side  of  the  rod.  In  this 
diagram  will  also  be  found  further  illustra- 
tion of  the  distribution  of  the  stresses  just 
mentioned. 

The  reports,  therefore,  were  all  examined 
again  and  analyzed  with  reference  to  these 
four  elements.     Groups  were  carefully  sought 

^Proceedings,  Am.  Soc.  for  Testing  Ma- 
terials: al.so  published  In  Engineering  News 
October  24th,   1907. 


nearest  the  supports,  the  highest  values  fod 
bond-friction-resistance  were  developed,  yea 
when  it  was  farthest  from  the  supports,  ths 
highest  values  were  developed  for  the  tensile 
strength  of  the  steel.  This  group  did  not 
seem  to  be  sufficiently  representative,  but 
when  Bulletin  No.  14,  from  the  same  Experi- 
ment Station,  came  out  with  another  group, 
identical  in  every  way  and  giving  results  that 
agreed  in  every  particular  with  it,  the  evi- 
dence seemed  to  be  conclusive.  However, 
further  search  was  made,  and  quite  an  elab- 
orate group  was  found  in  Bulletin  No.  148  of 
the  University  of  Wisconsin.  The  beams  in 
this  group  were  identical  as  to  shape,  size, 
span,  and  age ;  they  were  not  as  large  as 
those  tested  in  the  University  of  Illinois,  nor 
was  the  span  as  great.  At  the  latter  station 
the  cement  was  measured  by  loose  volume, 
but  it  was  weighed  at  the  University  of  Wis- 
consin, 100  lbs.  being  rated  as  a  cubic  foot.  The 
other  materials  were  measured  by  loose  vol- 
ume at  each  station.  The  reinforcement  in 
the  first  two  groups  was  straight  round  rods 
without  hooks,  crooks,  deformations,  or  web 
members.  In  the  latter  group  the  rods  were 
also  round,  but  they  were  bent  up  at  various  , 
points.  The  influence  of  this  bending,  how-  ' 
ever,  does  not  affect  the  comparative  values 
resulting  from  the  influence  of  position  of 
load.  The  results  from  this  group  confirmed 
those  from  the  first  two  groups.  That  is, 
there   was  high   bond-friction-resistance  when 

'Bulletin   No.    4,    University    ot    Illinois,   ETngI-  | 
neering  Experiment  Station. 
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tlie  load  was  near  the  supports  and  lower 
values  as  it  moved  toward  the  center  of  the 
beam.  Evidently,  the  high  values  that  result 
when  the  load  is  near  the  support  are  due  to 
an  increase  in  the  value  of  the  normal  com- 
ponent of  the  bond-friction-resistance.  For 
each  group  the  length  of  the  arm  of  the 
couple  which  forms  the  section  moment  on 
the  cross-section  under  the  load  point  is  con- 
stant for  every  position  of  the  load,  therefore 
the  only  variable  is  tlie  distance  of  the  load 
from  the  support. 

The  ratio  of  these  two  lengths,  therefore, 
will  give  an  accurate  value  as  a  basis  for  de- 
termining the  influence   of   this   normal   com- 


plain Rods  bent 

in  three  ways : 

01  to 

Gi. 


^13  to 
.421 


the  normal  component  is  a  compressive  force. 
Outside  the  influence  of  the  compressive 
forces  acting  on  tlie  beam,  that  is,  within  the 
influence  of  the  tensile  forces,  it  will  be  less 
than  the  average  value  given  in  these  dia- 
grams. 

Bond-friction-resistance  on  steel  with  '  a 
high  elastic  limit,  but  stressed  very  much 
below  it,  will  be  higlier,  probably  3  or  4  per 
cent,  than  on  steel  with  a  low  elastic  limit,  but 
stressed  a  little  beyond  that  limit — other 
things  being  equal. 

As  to  the  second  observation,  "that  under 
no  circumstance  was  there  any  indication  of 
the  liigh   bond  values  that  had  been  obtained 


sets  of  experiments  which  are  interesting  as 
further  confirmation  of  this  second  observa- 
tion. The  first  is  entitled  "Tests  on  Bond  in 
Reinforced  Concrete  Beams,"  by  Mr.  Morton 
O.  Withey,  made  in  the  Materials  Testing 
Laboratory  at  the  University  of  Wisconsin. 
The  second  is  entitled  "Some  Tests  of  Bond 
of  Steel  Bars  Embedded  in  Concrete  by  Three 
Methods,"  by  Mr.  H.  C.  Berry,  made  in  the 
laboratory  of  the  Civil  Engineering  Depart- 
ment of  the  University  of  Pennsylvania.  The 
conclusions  of  Messrs.  Withey  and  Berry  are 
.similar,  and  therefore  it  will  be  sufficient  to 
quote  the  latter  who  found  that  "push-out" 
tests  gave  two  and  one-tenth  times,  and  "pull- 


Ia"    CoL   tC    varies  bet.  6.2  and  1.0 

X       W  C) 

'   'A'    Cot,  g   varies  bet.  C.2  and  0.8 


^     f!ot.   ct   varies  bet.  0.2  and  0,8 
^0-rB  =        1.04  and  ie  constant  for 
all  caeca  onlyat  croes-section  of  luaiimom  stress 
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the  latter  being  the  method  used  by  Professor  Talbot, 
Univ.  of  Illinois.)  , 
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Fig.   5— Bond-Friction-Resistance   When    Cotangent   a 
is  the   Principal   Variable. 
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poiient  as  affected  by  the  position  of  the  load 
I  with     reference     to     various     dimensions     of 
I  teams   and  various  percentages  of  ■  reinforce- 
I  ment.     The  variations  of  this  ratio  are  repre- 
sented  by   the   cotangent   of    the   angle,   a,  as 
;  abscissas  on  the  diagrams,  and  the  bond-fric- 
tion-resistance  as    ordinates.      The   individual 
values  for  each  beam  and  the  mean  values  for 
i  like  beams  are  both  given  for  all  three  groups. 
I  The  results  are  plotted  on  Figs.  4  and  5.     It 
lis  believed  by  the  writer  that  this  bond-fric- 
tion-resistance as  given  on  these  diagrams  is 
only  an  average  value,  and  that  the  true  value 
varies   at   several   points   along   the   rod.     At 
and   near   the    supports   it   will    be   almost   as 
Igreat  as  is  obtained  from  pulling  a  rod  from 
a  cube  or  cylinder  of  concrete,  in  which  case 


from  early  experiments  on  bond  by  pulling 
rods  from  cubes  or  cylinders  of  concrete," 
the  results  of  the  most  important  tests  on 
adhesion,  as  given  by  Turneaure  and  Maurer,* 
indicate  that  plain  bars  develop  from  237  to 
756  lbs.  per  sq.  in.  for  1:2:4  concrete  under 
such  methods,  while  Fig.  13  indicates  that 
plain  bars  develop  from  .")0  to  110  lbs.  for  1  -C  :4 
concrete  when  embedded  in  a  reinforced  con- 
crete beam  with  a  breadth  of  stem  equal  to 
two-thirds  of  the  sum  of  their  perimeters,  as 
explained  later. 

Since     this     investigation     was     completed, 
there  have  been  published"  the  results  of  two 


'"Principles  of  Reinforced  Conerete  Construc- 
tion." 


out"  tests  two  and  six-tenths  times,  the  bond 
.stress  that  had  been  obtained  on  their  beam 
tests.    He  says,  of  these  experiments : 

"It  is  evident  *  *  *  that  the  maximum 
value  of  the  bond  between  concrete  and  plain 
steel  in  reinforced  concrete  beams  is  between 
200  and  250  lbs.  per  sq.  in.,  and  that  this  value 
instead  of  the  higher  values  usually  quoted 
should  be  taken  for  guidance  in  reinforced 
concrete  design." 

It  will  be  noted  that  these  results  are  the 
same  as  the  minimum  value  obtained  from 
''pull-out"  tests  quoted  from  Turneaure  and 
Maurer.  This  is  easily  explained.  The  speci- 
mens in  the  Withey  tests  had  a  value  of  5 
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for  cot.  a,  and  those  in  the  Berry  test  a  vakic 
of  2 ;  and  in  both  cases  the  breadth  of  the 
concrete  was  two  and  one-half  times  the  sum 
of  the  perimeters  of  the  reinforcing  rods- 
Therefore.  according  to  Fig.  13,  the  Withey 
tests  should  have  given  more  than  2oi)  lbs. 
per  sq.  in.,  and  the  Berry  tests  nearly  400  lbs, 
per  sq.  in.,  in  the  rods  in  these  specimen.s  had 
extended  into  the  supports. 

That  they  did  not  e.xtend  into  the  supports, 
and  that  one-half  of  the  average  bond-fric- 
tion-resistance was  all  that  was  developed  on 
the  rods,  is  convincing  proof  that  the  writer's 
theory  —  that  the  bond-friction-resistance 
varies  at  different  points  along  the  rod — is 
true.  The  Berry  rods  extended  8  ins.  only, 
in  each  direction  from  the  center  of  the  beam, 
that  is,  one-third  of  the  distance  to  the  sup- 
port, thus  they  were  entirely  within  the  field 
of  the  tensile  stresses  in  the  concrete,  mstead 
of  reaching  into  the  field  of  the  compressive 
stresses  at  the  supports. 

With  regard  to  the  confusing  contradictions 
previously  mentioned  as  existing  in  the  two 
groups   illustrated  in   Figs.  4  and  5 — that  is, 


stressed  from  end  to  end ;  at  80  per  cent,  from 
3  to  4  per  cent,  and  at  70  per  cent,  say,  2  per 
cent  elongation.     (See'Figs.  10.  11,  and  12.) 

From  this  evidence  it  will  be  seen  that  the 
region  of  plasticity  of  steel  and  iron,  between 
the  yield  point  and  from  8.')  to  D.'i  per  cent  of  the 
ultimate  strength,  has  an  important  influence 
in  reinforced  concrete.  The  writer  is  of  the 
opinion  that  rods  thus  tested  will  give  a 
higher  average  of  values  than  is  obtained 
from  ordinary  tension  tests,  the  reason  for 
which  is  the  fact  that  market  steel  is  not 
absolutely  uniform,  and  that  the  point  where 
the  maximum  stress  is  forced  to  become  lo- 
calized is  not  likely  to  coincide  with  the 
weakest  point  in  the  material,  but  will  more 
lirobably  occur  where  the  material  has  an 
average  value. 

This   will   be   understood    from   a   study   of 


ticity.  The  abscissas  represents  the  percent- 
ages of  elongation  and  the  ordinates  the  per- 
centages of  the  ultimate  load.  This  diagram 
is  presented  for  the  purpose  of  indicating  the 
wide  variation  in  the  location  of  the  yield 
point.  The  variations  in  the  elongation  were 
less  variable,  and  seemed  to.  fall  indifferently 
on  either  side  of  the  curve  for  both  common 
iron  and  hard  steel. 

Regarding  the  third  and  fourth  observa- 
tions— as  to  the  influence  of  the  concrete  be- 
tween the  rods  in  the  plane  of  the  reinforce- 
ment— it  is  commonly  assumed  that  a  breadth 
of  one  diameter  of  clear  concrete  between 
the  rods  is  ample  to  develop  the  bond  strength 
of  the  lower  half  surface  of  round  rods,  or 
of  square  rods  when  their  diagonals  are  in 
the  plane  of  the  rods.  The  following,  which 
is  quoted  from  Turneaure  and  Maurer,  fairly 
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Ajre  of  Concrete. 
Fig.  7 — Average  Compressive   Strength   of   Concrete. 


Deformation    at    85  fo    ritimate    Strength. 
Fig.    8— Steel    Strains    in    Reinforced    Concrete. 


when  the  load  was  nearest  the  supports  the 
highest  values  for  bond-friction-resistance 
were  obtained,  yet  when  the  load  was  farthest 
from  the  supports  the  highest  values  were  ob- 
tained for  the  tensile  strength  of  the  steel — 
the  writer  has  only  recently  arrived  at  a  posi- 
tive explanation  of  this  anomaly.  The  theory 
underlying  the  explanation  had  been  devel- 
oped some  time  ago,  having  been  held  in  abey- 
ance until  an  opportunity  should  arise  to  prove 
it.    The  secret  may  be  found  from  two  facts : 

1. — The  maximum  tensile  stress  is  a  rod 
embedded  in  a  beam  that  is  centrally  loaded 
is  localized,  rather  than  disturbed  over  the 
entire  length  of  the  rod  ;  thus  a  local  incre- 
ment of  elongation  reaching  7  or  8  per  cent 
will  not  appreciably  affect  the  total  elongation 
over  the  whole  length  of  the  rod.  The  exact 
distribution  of  the  elongation  is  represented 
graphically  in  Figs.  8  and  D  for  center  point 
and  one-third  point  load. 

2. — At  90  per  cent  of  the  ultimate  strength 
of  the  steel  the  elongation  does  not  exceed  6 
or    7    per ,  cent    when    the    rod    is    uniformly 


Figs.  10  and  11.  These  give  the  results  of 
tests  on  %-in.  rods.  6  ft.  long,  with  a  meas- 
ured length  of  48  ins.,  or  six  standard  meas- 
ured units.  Measurements  were  taken  from 
period  to  period  as  the  load  progressed.  The 
readings  were  taken  for  each  inch  over  the 
entire  measured  length.  The  tests,,  made  in 
the  Engineering  Laboratory  of  the  Universitv 
of  Toronto  on  a  100-ton  Riehle  machine,  were 
undertaken  for  the  express  purpose  of  obtain- 
ing information  for  the  construction  of  the 
two  diagrams.  Figs.  8  and  9.  The  writer  was 
assisted  in  these  tests  by  Mr.  Peter  Gillespie, 
Lecturer  in  Applied  Mechanics  in  the  L'ni- 
versity  of  Toronto,  Mr.  Kenneth  Alexander 
MacKenzie,  and  Mr.  Herman  Hyman,  all  of 
whom  he  wishes  to  thank  for  the  able  manner 
in  which  the  work  was  conducted.  Special 
gratitude  is  due  to  Mr.  Gillespie  for  the  in- 
terest shown  by  him  in  this  problem.  The 
results  of  these  tests  are  further  supple- 
mented by  the  diagram.  Fig.  12,  which  gives 
a  carefully  prepared  curve  for  the  elongation 
of   steel   and   iron   within   the   region  of   plas- 


represents  the  generally  accepted  theory  with 
regard  to  the  spacing  of  rods  or  bars : 

"In  rectangular  or  T-beams  the  spacing  of 
bars  is  important ;  in  T-beams  this  considera- 
tion will  largely  control  the  width  of  the 
beam.  The  requirement  in  general  as  to 
spacing  is  that  the  amount  of  concrete  left  be- 
tween the  bars  nuist  be  sufficient  to  transmit 
to  the  upper  part  of  the  beam  the  stress  which 
the  bars  .give  over  to  the  concrete  below  them. 
If  the  bars  are  circular  it  may  be  assumed 
that  one-half  of  the  stress  in  them  is  given 
over  to  the  concrete  below,  hence  the  strength 
of  the  concrete  on  a  longitudinal  section 
through  the  center  plane  of  the  bars  must 
equal  one-half  of  the  stress  in  the  bars.  If 
the  shearing  stress  be  taken  as  equal  only  to 
the  bond  stress  then  the  clear  space  between 
bars  must  be  one-half  the  circumference  of  a 
bar,  or  1..57  diameters.  In  the  sense  here  em- 
ployed the  shearing  strength  is  at  least  twice 
the  bond  strength  for  smooth  rods,  so  a  clear 
spacing  of  less  than  one  diameter  is  sufficient 
from   this  standpoint.     In   the  case  of  square 
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bars,  on  the  same  basis,  the  clear  spacing 
would  need  to  be  1%  diameters  if  the  bars  are 
placed  with  sides  vertical,  or  one  diameter  it 
placed  with  sides  diagonal.  Hut  in  addition 
to  the  shearing  stresses  there  is  likely  to  be 
developed  more  or  less  tension  in  the  concrete 
surrounding  the  rods,  so  that  there  should  be 
left  ample  areas  of  concrete  between  them, 
especially  towards  the  end  where  the  bond 
stresses  are  large.  *  *  *  ^  minimum  clear 
spacmg  of  at  least  IVz  diameters  should  be 
provided,  with  an  equal  distance  between  the 
outside  rod  and  the  surface  of  the  beam. 
Where  some  of  the  rods  are  bent  up  the  spac- 
ing can  readily  be  made  more  liberal  towards 
the  end  of  the  beam." 

In  conformity  with  this  theorv,  the  pro- 
posed specifications  of  the  Special"  Committee 
on  Concrete  and  Reinforced  Concrete  require 
that,  "The  lateral  spacing  of  parallel  bars 
should  not  be  less  than  two  and  one-half 
diameters,  center  to  center."  The  extra  half 
diameter  is  provided  for  the  purpose  of  al- 
lowing for  the  possibility  of  the  placing  of 
square  bars  with  the  sides  diagonal.  Owing 
to  the  great  variety  of  forms  of  cross-sections 
of  bars,  it  is  believed  by  the  writer  that  the 
relation  between  perimeter  and  breadth  will 
establish  a  better  basis  for  determining  the 
correct  values  for  bond-friction-resistance 
than  the  relation  between  diameter  and 
breadth,  because  a  bar  with  a  major  and 
minor  axis  has  no  fixed  diameter. 

According  to  the  theory  outlined  bv  Tur- 
neaure  and  Maurer,  the  breadth  of  tlie  con- 
crete should  never  be  less  than  two-thirds  of 
the  sum  of  the  perimeters  of  the  bars,  but 
that  is  assumed  to  be  ample. 

The  question  was  investigated  carefullv  by 
the  writer,  and,  though  the  data  were  rather 
mea,ger,  sufficient  were  gathered  to  prove  con- 
clusively that,  say,  three  times  the  above- 
mentioned  allowance  for  breadth  of  concrete 
vvill  develop  more  than  two  and  one-half 
times  as  much  bond-friction-resistance. 

The  first  hint  that  the  writer  received  that 
the  breadth  of  concrete  between  the  rods  was 
of  more  vital  importance  than  was  commonlv 
supposed  was  obtained  from  a  series  of  tests 
of  beams  by  Malverd  A.  Howe.  M.  Am.  Soc. 
C.  E.,  of  Rose  Polytechnic  Institute,  in  1903.' 
The  Howe  series  consisted  of  18  beams,  the 
reinforcement  was  old-style  corrugated  bars, 
and  the  ages  were  from  10  to  11  weeks.  The 
concrete  was  composed  of  1  of  cement  to  7 
of  aggregates.  The  percentage  of  reinforce- 
ment was  practically  0.7  of  1  per  cent  of  the  net 
cross-section  of  the  concrete  for  all  the  beams. 
No  two  beams  had  like  dimensions.  Beams 
Nos.  1,  2,  3,  and  4,  were  almost  identical,  with 
regard    to    the    possible    modifying    influences. 


except  that  of  the  ratio  of  the  perimeter  of 
the  rods  to  the  breadth  of  the  concrete  in  the 
plane  of  the  reinforcement.  A  very  decided 
rate   of    increase   was   noted    in    the    resulting 


bars.  These  groups  have  been  plotted  on  Fig. 
(i,  the  ordinates  giving  the  bond-friction-re- 
sistance in  pounds  per  square  inch  of  the  sur- 
face of  the  bar.  and  the  abscissas  giving  the 


Deformation  at  Sofc  Ultimate  Strength  of  Steel 
Fig.  9 — steel    Strains   In    Reinforced   Concrete. 


bond-friction-resistance  developed  on  these 
tour  beams  due  to  the  increase  in  breadth  of 
concrete  between  rods.  Besides  this  series 
just  mentioned,  several  other  groups  were 
plain     rods    and    deformed 


found     for    both 


ratio  of  the  perimeter  of  the  rods  to  the 
breadth  of  the  beam.  In  each  individual 
group  of  beams  every  beam  had  a  common^ 
value  for  cot.  a,  thus  making  the  normal  com- 
ponent of  bond  stress  constant  for  that  group. 
The  following  method  was  devised  for  es- 
tablishing a  relation  between  the  values  on 
this  diagram  and  the  values  previously  deter- 
mined in  Fig.  4:  In  the  beams  represented 
in  Fig.  4  the  sum  of  the  perimeters  of  the 
rods  was  equal  to  78/100  of  the  breadth  of 
the  concrete,  therefore  this  value  for  the 
spacing  of  the  rods  was  adopted  as  the  unit 
value  for  comparison  of  the  results  in  Fig.  6. 
A  point  was  chosen  on  the  ordinate  passing 
through   the   abscissa    (78/100),   but   near   the 
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Fig.  10 — Development  of  Elongation-Iron   Rod    Failed    at    46,000 
Lbs.    Per    Sq.    In.    Original  Section. 
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11 — Development     of     Elongation-Hard    Steel     Rod 
110,000    Lbs.    Per    Sq.  In.   Original    Section. 
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top  of  the  diagram.  This  point  then  became 
.the  nucleus  of  a  new  set  of  diagrammatic 
values  with  the  abscissas  as  before  and  the 
ordinates  to  be  established  in  the  following 
manner : 
Through  this  nucleus,  lines  parallel  to  those 


spect  to  the  horizontal  axis.  Thus  a  line 
representing  the  entire  series  of  plain  bars 
was  constructed ;  similarly,  curves  for  the 
entire  series  of  deformed  bars,  and  for  all  the 
bars,  deformed  and  plain,  were  obtained. 
These  are  the  values  to  be  found  on  the  upper 
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in  the  lower  figure  were  drawn.  Where  an 
average  direction  for  two  or  more  groups 
was  desired,  the  protractor  was  used  to  obtain 


diagram  in  Fig.  6.  It  will  be  noticed  that 
there  is  practically  no  difference  in  the  results 
obtained    for   plain    or    for    deformed   bars — 


fore  the  values  are  only  true  for  that  age. 
The  writer  found  no  sufficiently  elaborate  re- 
ports of  tests  on  beams  to  enable  him  to  es- 
tablish a  basis  for  judging  of  the  influence  of 
age  of  concrete  on  bond-friction-resistance. 
Therefore,  a  careful  study  was  made  of  the 
investigations  of  Kimball,  as  conducted  at  the 
Watertown  Arsenal,  and  of  the  theories  of 
Taylor  and  Thompson,  as  given  in  "Concrete, 
Plain  and  Reinforced."  on  the  effect  of  age 
on  the  compressive  strength  of  concrete.  The 
results  of  this  study  are  given  on  Fig.  7.  It 
is  fair  to  assume  that  the  influence  of  age  on 
concrete  is  relatively  the  same,  whether  it  be 
stressed  in  compression,  in  tension,  or  in 
bond.  This  assumption  was  made  for  the 
values  as  plotted  on  Plate  CLXIX.  and  odd 
experiments  on  age  influence  seem  to  bear  out 
the  probable  truth  of  the  assumption. 

Further  explanation  as  to  the  method  of 
construction  of  the  additional  curves  on  Fig. 
4  is  necessary  here.  It  will  be  recalled  that 
the  curve  for  the  1 :!)  mixture  was  plotted 
from  a  very  large  number  of  experiments,  the 
individual  values  being  shown  adjacent  to  the 
curve.  Talbot's  experiments.  Series  1907-08, 
provided  the  information  which  enabled  the 
writer  to  construct  the  curves  for  the  l:in, 
the  1 :6,  and  the  1 :3  mixtures,  as  shown. 
These  experiments  show  that  for  a  given- 
value  of  cot.  a  (2.8  in  this  specific  instance), 
the  values  of  the  bond-friction-resistance — 
other  things  being  equal — were  as  follows : 
For  a  1 :9  mixture 100   (assumed") 

"    "1:6        "       138 

"     "1:3        "        176 

"     "  1 :15      "        68  . 

It  was  then  assumed  that  for  values  of  cot. 
a.  the  same  relations  would  obtain.  Hence- 
the  1 :6  curve  was  drawn  so  that  each  of  its 
ordinates  is  .38  per  cent  greater  than  the  ordi-, 
nate  on  the  1:9  curve:  for  like  values  of  cot.. 
a,  similarly,  all  values  of  the  ordinates  to  the 
1 :1.5  curve  are  68  per  cent  of  the  values  of. 
the  ordinates  to  the  1 :9  curve.  A  glance  at 
Fig.  7  indicates  the  relative  compressive 
strength  of  various  grades  of  concrete  at  one 
month  to  be : 

For  a  1 :9  mixture 100   (assumed") 

"    "1:6        "        120 

"     "  1 :3        "        140 

"     "  1:15      "        60 

The  writer  believes  that  the  bond-friction- 
resistance  is  affected  to  some  extent  by  rich- 
ness of  mixture,  in  a  manner  similar  to  that 
in  'which  compressive  strength  is  modified  by 
the  same  influence.  He  has  the  additionaf 
conviction  that  the  curves  shown  on  Fig.  4 
arc  probably  somewhat  high,  and  that  values 


2. 

■^2  Times  the  \Jalu'e9  give 

\ 

/ 

y 

in  diagram  to 

left 

/ 

^ 

100 

\ 

/ 

\ 

W. 

25 

\ 

A 

/ 

e 
tesistance 

1            1 

X 

/ 

IN 

k. 

3 

4 

V 

^a_H_, 

\ 

A 

/ 

■^fl^ 

=  £'5 

\, 

5.f  0. 

N 

s 

/ 

Ultimat 
ond-Fxiction-I 

1            1 

— -a-H- 

— §  h 

^5-fl 

X 

/ 

3-3  = 

\ 

J 

f 

S'S.^    ■ 

\_ 

i3 

/ 

h 

/ 

^c^^ 

X 

^tpi'^ 

X 

V 

/ 

m 

50 

cc  feOP  i,  0 

"^ 

f 

'*"**«««»»i,,^^ 

/ 

- 

/ 

10 

1 

I 

L 

"4o 

3               4 

5              6              7              8 

O.V,     Vio  ho  1.0  "/io"5'io"'1o  »/i„  1.5 '«/,„ I'/io  'V.o     2.0 

Cotangent    a 

Breadth  of  stem  -i-sum  of  perimeters. 

the   mean    inclination    of   the    series   with    re- 


'A  report  of  these  tests  may  be  found  In  the 
Proceedings,  Am.  Soc.  for  Testing  Materials,  In 
Mr.  Condron's  discussion  of  Professor  Talbot's 
tests.  Series  of  1904. 


Add  10%  per  month  up  to  six  months 
Fig.   13 — Safe    Bond    Strength. 

both  seem  to  be  equally  influenced  by  the  in- 
crease or  decrease  of  the  concrete  between 
the  bars. 

The  specimens   in   the  preceding  investiga- 
tion were  practically   two   months   old,   there- 


of the  ordinates  somewhere  in  the  neighbor- 
hood of  the  mean  of  those  just  quoted  for 
compressive  strength,  and  those  from  which 
the  curves  were  plotted,  would  more  nearly 
represent  the   facts.     He  recognizes  also  that 
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variation  in  material,  manipulation,  and 
method  are  quite  unavoidable,  under  all  cir- 
cumstances :  that  in  any  kind  of  experimental 
investigation  a  close  degree  of  refinement  is 
absolutely  impossible,  and  that  the  unbiased 
investisator  must  never  lose  sight  of  the  per- 
sonal equation  in  individual  experiments. 

Plate  CLXIX  is  a  composite  diagram,  con- 
structed from  the  results  in  Fi,gs.  4,  fi,  and  7. 
Therefore  it  gives  a  comprehensive  picture  of 
the  whole  investigation,  and  vifill  .serve  for 
laboratory  and  investigation  purposes  as  a 
means  for  checking  the  accuracy  of  these  new 
laws.  It  is  rather  too  complicated  for  daily 
office  use  in  reinforced  concrete  design,  for 
which  purpose  Fig.  13  has  been  prepared.  The 
latter  is  a  double  diagram,  for  concrete  1 
month  old  and  mixed  in  the  proportion  of  1 
of  cement  to  2  of  sand  and  4  of  coarse  aggre- 
gates. The  abscissas  in  the  left-hand  dia- 
g-ram  give  values  for  cot.  a,  and  the  ordinates 
the  bond-friction-resistance.  The  abscissas 
in  the  right-hand  diagram  give  values  for  the 


Special  care  was  taken  to  investigate  thor- 
oughly the  standard  type  of  reinforcement, 
so  as  to  establish  values  with  which  to  com- 
pare other  alleged  improvements.  .As  a  mat- 
ter of  fact,  there  were  more  data  for  the 
standard  than  for  the  others;  however,  suf- 
ficient were  gathered  to  warrant  the  following 
statements : 

a.— Deformations  as  media  for  increasing 
bond  strength  are  of  doubtful  value.  Any  in- 
crease in  strength  resulting  from  the  use  of 
deformed  bars  is   found  to  show   itself  only 


reinforcement  may  be  attributed.  In  the  ma- 
jority of  cases  it  will  be  found  that  the  bond- 
friction-resistance  developed  on  deformed 
bars  seldom  exceeds,  in  fact  seldom  seems 
even  to  reach,  that  developed  on  plain  bars 
under  similar  conditions.  Now  and  again  a 
group  of  beams  will  be  found  to  indicate  30 
or  40  per  cent  increase  due  to  the  deformed 
bars.  This  seems  to  be  particularly  the  case 
when  the  beams  have  been  cured  in  water. 
This  would  cause  a  tightening  of  the  grip  of 
the  concrete  on  the  deformations  of  the  rods 
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Fig.   14 — Unit  Stresses   in   Steel    in    Reinforced 
Concrete. 


Span,  in  Feet,  when  Arm  of  Resisting 
Couple  is  12  Inches. 

Fig.  15 — Maximum  Steel  Stresses  Developed 
by  Bond-Friction-Resistance  When  B  =  %i;o. 


breadth  of  concrete  divided  by  the  sura  of  the 
perimeters  of  the  rods,  and  the  ordinates  are 
multiples  of  the  ordinates  which  must  first 
be  obtained  from  the  left-hand  diagram.  It 
will  be  noted  that  the  values  in  this  diagram 
are  made  for  the  standard  concrete  for  use  in 
reinforced  concrete  as  laid  down  by  the  Spe- 
cial Committee  on  Concrete  and  Reinforced 
Concrete. 

What  has  gone  on  before  refers  to  rein- 
forcement with  plain  bars,  embedded  in  the 
bottom  of  the  concrete  beam,  with  their  axes 
parallel  to  its  top.  This  was  adopted  as  a 
type,  for  comparison  with  alternative  or  modi- 
fied methods  as  alleged  improvements.  Im- 
provement as  here  considered  is  any  change 
made  in  this  type.  For  instance,  the  follow- 
ing are  some  of  the  changes  which  have  been 
considered  in  this  class : 

a.  Deformations  on  rods, 

/>,  Hooks  on  the  ends  of  rods, 

(-.  Bending  rods  upward  to   near   the   top 
of  beam, 

d.  Stirrups  for  the  web  of  the  beam, 

e.  Combinations   of   two   or   more   of   the 

preceding. 


after  the  yield  point  of  the  bond  has  been 
passed.  It  will  be  noted  in  the  studies  for 
steel  elongation  in  reinforced  concrete  beams 
that  deformed  bars  sometimes  exhibit  a  .slower 
development  in  the  slipping  than  is  indicated 
by  plain  bars.  A  good  illustration  of  this  will 
be  found  by  comparing  Lanza  beam  .'i-2  with 
the  Lanza  beams  A-l  and  C-").  in  Fig.  2.  It 
will  also  be  noted  that  deformed  bars  some- 
times begin  to  creep  earlier  than  plain  bars. 
This  is  indicated  by  comparing  the  Talbot 
beams  Nos.  27  and  28  in  Fi.g.  !,  and  it  will  be 
found  that  this  is  by  no  means  an  uncommon 
occurrence ;  it  may  be  due  to  a  difficulty  in 
getting  the  concrete  to  reach  into  the  corners 
of  the  deformations. 

The  writer  is  of  the  opinion  that,  with 
proper  tamping  of  concrete,  the  deformed 
bars  of  the  twisted  and  corrugated  type  would 
probably  give  about  15  or  20  per  cent  increase 
over  plain  bars. 

The  re-rolling  necessitated  in  the  manufac- 
ture of  deformed  bars  usually  has  the  effect 
of  raising  the  elastic  limit  of  the  steel,  and  it 
is  to  the  increase  thus  produced  that  a  great 
deal  of  the  merit  of  deformed  over  plain-bar 


resulting  from  expansion.  Such  results,  how- 
ever, have  not  been  general,  and,  further,  they 
have  not  been  found  to  vary  greatly  from 
those  given  for  the  standard  reinforcement 
on  Plate  CLXIX-;  or,  in  other  words,  it  has 
usually  been  the  case  that  the  plain  bars  with 
which  they  were  compared  behaved  very  bad- 
ly. In  every  case  average  values  for  any  of 
those  groups  varied  less  from  the  diagramma- 
tic values  than  the  variations  in  like  beams  in 
any  group.  This  was  true  when  the  groups 
were  from  diflferent  laboratories,  in  which 
case  the  averages  would  also  vary  according 
to  the  practices  of  each  laboratory.  Thus  the 
variations  in  the  values  in  such  groups  may 
be  considered  as  due  mainly  to  the  erratic 
nature  of  the  concrete  rather  than  to  the  in- 
fluence of  the  deformations  on  the  bars.  Wit- 
ness the  scries  of  groups  in  Table  N-1,  Bulle- 
tin No.  148,  of  the  University  of  Wisconsin, 
by  Ernest  A.  Moritz.  Assoc.  M.  Am.  Soc.  C.  E. 
In  no  case  are  there  developed  as  high  values 
for  bond-friction-resistance  for  deformed 
bars  as  for  plain  bars. 

This  series  may  be  assumed  to  be  a  repre- 
sentative one  because  of  the  fact  that  there 
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TABLE  I.—DEFGRMED  VERSUS  PLAIN  BARS.     MORITZ     TESTS     ON      REINFORCED      CON- 
CRETE BEAMS.     ALL  BEAMS  OF  1  :  3  MORTAR.     EACH  BEAM  CONTAINS  1  STEEL  ROD. 

Deformed  Bars, 


Plain  Bars. 


2  1%-in.    round. 

=  Ai  =  0.197  sq.  ft. 

c  B 

=  1.93 

«•        2  0 

M  Cot.  a  =  4.5 

■< 


4  000 

5  250 
4  100 
4  500 
4  400 
4  500 


2  800 

4  200 
6  000 

5  600 

6  500 


%-ln.     round. 
As  =  0.110  sq.  in 
B 

=  2.55 

2  O 
Cot.  a  =  4.35 


Twisted.  Mi -in. 

square. 
A.  =  0.25  sq.  in. 
B 

=  1.5 

SO 
Cot.    a  =  4.55 


Corrugated,     %-ln. 
As  =  0.18  sq.  in. 
B 

=  1.77 

2  O 
Cot.    a  =  4.5 


Loads   at    Failure. 


2  600  5 

3  000  M 
2  700  ,. 
2  000  II 


5  300 

4  900 

5  600 
4  600 


are  never  less  than  four  beams  (usually  five) 
for  each  kind  of  reinforcement,  and  nearly 
the  same  for  earh  age,  i,  3,  and  G  months,  as 
shown  on  Table  1.  In  every  case  there  is  a 
much  greater  variation  between  the  average 
values  and  the  maximum  and  minimum  values 
for  each  group  than  between  the  average 
values  of  the  several  groups  and  the  values  to 
be  obtained  from  Plate  CLXIX.  The  mini- 
mum variation  from  the  averages  for  each 
group  was  in  one  case  54  per  cent  and  the 
maximum  variation  147  per  cent.  The  mini- 
mum variation  of  the  averages  for  each  group 
is  in  one  case  62  per  cent  of  the  values  in  the 
diagram,  and,  strange  to  say,  that  was  for  a 
group  of  deformed  bars.  Considering  only 
the  plain-bar  reinforcement  in  this  series,  the 
minimum  variation  of  these  experimental 
values  from  those  on  the  diagram  is  81  per 
cent  and  the  maximum  130  per  cent  of  the 
diagrammatic  values.  Also,  in  the  Lanza  and 
Talbot  beams,  there  cannot  be  said  to  be  any 
appreciable  increase  in  the  ultimate  bond- 
friction-resistance  due  to  the  deformations  on 
bars.  In  the  case  of  Talbot  beam  No.  9, 
which  was  reinforced  with  three  twisted  bars, 
V2  in.  square,  the  ultimate  bond-friction-resist- 
ance was  168  lbs.  per  sq.  in.,  while  in  Nos.  16 
and  17,  which  were  each  reinforced  with  three 
plain  bars,  %  in.  square,  the  ultimate  bond- 
friction-resistance  was  81  and  82  lbs.  per 
sq.  in.  In  both  cases  B^2  2  O  and  cot. 
0  =  ■').2.  Now,  according  to  Plate  CLXIX, 
the  average  value  for  bond-friction-resistance 
for  plain-bar  reinforcement,  as  in  Nos.  16  and 
17,  is  14.5  lbs.  per  sq.  in.  Thus  it  is  evident 
that  these  two  beams  must  have  been  of  very 
poor  concrete;  on  the  other  hand,  beam  No. 
9,  with  deformed-bar  reinforcement,  devel- 
oped only  16  per  cent  more  than  the  average 
value  obtained  where  plain  bars  were  used. 
Beam  No.  13  developed  104  lbs.  per  sq.  in.,  or 
16  per  cent  more  than  the  average ;  No.  28 
developed  10.5  lbs.  per  sq.  in.,  or  40  per  cent 
more  than  the  average;  while  Nos.  3  and  7 
developed  only  67  per  cent  of  the  average 
value  for  the  bond-friction-resistance  given 
on  the  diagram.  The  foregoing  are  the  de- 
formed bars.  The  plain  bars  behaved  in  a 
similar  manner.  Beam  No.  21  developed  60 
per  cent;  No.  19,  60  per  cent;  and  No,  27, 
110  per  cent  of  the  average  values  on  Plate 
CLXIX.  In  other  words,  it  is  apparent  that 
variations  in  bond-friction-resistance  are  at- 
tributable to  such  influences  as  age,  the  posi- 
tion of  the  load,  the  ratio  of  steel  perimeter 
to  width  of  stem,  etc.,  rather  than  to  special 
deformations  m  the  reinforcement,  except  as 
indicated  above.  Yet,  if  the  writer's  sus- 
picions regarding  the  values  for  the  1  :6  con- 
crete in  Plate  CLXIX  and  Fig.  13  are  cor- 
rect, that  is,  that  the  ordinates  may  be,  say, 
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apparent  in  the  results  of  any  experiments  on 
such  a  combination  of  which  the  writer  has 
been  able  to  obtain  reports.  In  no  case  does 
such  a  combination  show  a  materially  higher 
development  of  bond-friction-resistance  than 
the  plain  straight-rod  reinforcement  without 
hooks,  bends,  or  stirrups,  yet  the  effect  of 
bending  some  rods  without  the  use  of  stirrups 
or  hooks,  materially  increases  the  bond-fric- 
tion-resistance, and,  also,  when  stirrups  alone 
are  added  to  the  plain  straight-rod  reinforce- 
ment, a  marked  increase  occurs.  The  separate 
influence  of  these  will  now  be  considered. 

c. — Beams  with  reinforcing  bars  bent  up 
have  been  investigated  by  Talbot.  The  fol- 
lowing is  from  the  results  of  his  investiga 
tion.' 

Comparing  the  results  of  beams  with  all  the 
bars  bent  up  and  the  results  of  beams  with  all 


7  per  cent  too  high,  the  foregoing  deductions 
or  comparisons  are  subject  to  a  slight  modifi- 
cation in  favor  of  the  deformed-bar  reinforce- 
ment. 

b. — Hooks  on  the  ends  of  rods  do  not  pro- 


'BuUetin  No.  29,  University  of  Illinois  EJxperl- 
ment   Station. 

"As  may  be  expected,  in  the  beams  with  all 
the  bars  bent  up,  as  soon  as  the'  concrete  at 
the  bottom  was  sufficiently  stretched,  a  vertical 
tension  crack  formed  at  some  point  between  the 
beam  support  and  the  bend  of  the  bar,  extend- 
ing from  the  bottom  of  the  beam  to  the  level 
of  the  reinforcing  bars.  •  •  •  After  the 
formation  of  this  vertical  crack,  the  tension  In 
this  part  of  the  beam  is  taken  mainly  by  the 
reinforcing  bar;  and  as  its  depth  below  the  top 
of  the  beam  *  *  *  is  considerably  less  than 
in  beams  having  the  bars  horizontal  through- 
out, the  tensile  stress  developed  in  the  bar  at 
this  section  is  greater  than  in  beams  having  the 
j.e'"forceme*^t  horizontal  throughout.  •  •  • 
As  the  tensile  stress  in  the  steel  at  this  section 
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Span,  in  Feet,  When  Arm  of  Resisting 
Couple  is  12  Inches. 

Fig.  16 — Maximum  Steel  Stresses  Developed    by   Bond-Friction-Resistance  When   B  =  220. 


duce  any  increase  in  the  strength  of  the  rein- 
forcement. They  even  tend  to  cause  failure 
to  occur  sooner  than  when  they  are  omitted. 

With  regard  to  the  combination  of  hooks, 
bends,  and  stirrups  in  the  reinforcement  of  a 
concrete   beam,   a   rather   curious   anomaly   is 


is  greater  than  when  the  bars  are  horizontal, 
the  amount  of  bond  brought  into  action  toward 
the  end  of  the  bar  must  be  greatly  increased. 
There  is  evidently,  then,  a  greater  chance  for 
slip  of  bar  in  such  beams  than  in  beams  where 
straight   reinforcement   is   used." 
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straight  bars,  there  was  no  material  difference 
in  the  bond-friction-resistance  when  the 
stresses  on  the  cross-section  under  the  load 
were  considered  for  both  cases.  The  writer 
believes  that,  on  one  hand,  there  is  a  gain 
due  to  the  rods  reaching  into  and  being  acted 
on  by  the  compressive  stresses  in  the  beam, 
and.  on  the  other  hand,  a  loss  due  to  the  re- 
duction ot  the  length  of  the  arm  of  the  couple 
— the  loss  and  gain  are  apparently  about  equal. 
Beams  with  part  of  the  rods  bent  up  and  part 
left  straight  develop  from  25  to  50  per  cent 
higher  values  than  beams  with  the  rods  all 
straight.  It  is  reasonable  that  this  should  be 
so.  The  concrete  between  the  rods  is  in- 
creased from  the  beginning  of  the  bend  to  the 
end  of  the  beam,  and  such  an  increase  has 
already  been  found  to  be  a  material  factor  in 
increasing  the  bond-friction-resistance.  (See 
Fig.  6.) 

^Iuch   depends  on   the  manner  of   bending, 


0  =  2.8.  In  plain-rod  reinforcement,  with 
B=  1.28  2  O,  the  average  value  for  the  beams 
with  stirrups  was  20  per  cent  better  than  for 
those  without  stirrups.  When  B  =  1.03  2  O, 
beams  with  stirrups  were  IS  per  cent  better 
than  those  without.  Beams  with  this  value  of 
B  and  having  deformed-bar  reinforcement 
were  26  per  cent  better  with  than  without  stir- 
rups. This  illustrates  in  an  entirely  new 
manner  the  effect  of  the  suspension  of  the 
concrete  below  the  plane  of  the  steel  by  the 
concrete  between  the  rods.  In  this  way,  the 
stirrups  are  seen  to  perform  the  function 
which  would  otherwise  be  performed  by  a 
proportionate  quantity  of  concrete. 

e. — Combinations  of  Two  or  More  of  the 
Preceding. — One  case,  only,  will  be  consid- 
ered :  the  combination  of  stirrups  with  part 
of  the  rods  bent  up  and  part  left  straight.  As 
previously  mentioned,  there  does  not  seem  to 
be   any   evidence   of   improvement   Over   plain 


Crete  buildings  are  utterly  impracticable  and 
useless.  Such  tests  are  deceptive  and  mis- 
leading, because  of  many  influences,  more  or 
less  transitory,  which  aid  the  tested  panel  or 
series  of  tested  panels  so  materially  that, 
though  incalculable  and  uncertain,  they  are 
nevertheless  the  dominating  factors  in  carry- 
ing the  loads.  The  loads  themselves  are  sel- 
dom what  they  seem.  It  is  necessary  to  under- 
stand the  value  of  each  element  in  a  design, 
from  a  special  study  of  that  element.  Its 
relation  to  the  general  problem  must  always 
be  based  on  the  judgment  of  the.  designer. 

With  regard  to  the  question  of  loads  in 
building  work,  it  is  the  custom  to  specify  a 
uniform  distribution  of  loading.  Buildings 
have  been  classed  on  the  basis  of  the  use  to 
which  they  are  to  be  put.  The  method  of 
fixing  the  standard  of  classification  has  been 
by  the  determination  of  the  uniform  live  load 
each  class  will  safely  carry.     The  precedents 
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Fig.     17 — Ultimate     Bond-Friction-Resistance    of  Plain   Rods  and   Bars. 


but  the  most  important  point  is  to  guard 
against  sharp  bends  in  the  rods. 

d. — Stirrups. — A  series  of  tests  on  beams  by 
the  Boston  Transit  Commission,'  is  interesting 
because  it  shows-  that,  as  the  proportion  of 
concrete  between  the  rods  decreases,  the  value 
of  the  stirrups  increases.  Thus,  of  beams 
with  81/100  of  1  per  cent  reinforcement,  those 
with  stirrups  were  25  per  cent  better  than 
those  without  stirrups;  when  50  per  cent  more 
reinforcement  was  put  in  similar  beams,  there 
was  50  per  cent  increase  in  the  value  of  the 
stirrups,  that  is,  those  with  stirrups  were  37 
per  cent  better  than  those  without  stirrups ; 
and,  when  double  the  reinforcement  was  put 
in  the  beams,  there  was  a  twofold  increase  in 
the  value  of  the  stirrups,  that  is,  those  with 
stirrups  were  56  per  cent  better  than  those 
without  stirrups. 

In  the  Talbot  series  of  1007-08  the  use  of 
stirrups  has  been  studied.  The  beams  were 
1 :2 :4    concrete,    two    months    old,    with    cot. 

'Reported   by  Tumeaure  and  Maurer. 


straight  rods  without  stirrups.  The  only  way 
the  writer  can  account  for  the  absence  of  im- 
provement is  in  the  possibility  that  the  stir- 
rups disturb  the  concrete  around  the  region 
of  the  bent  rod,  thus  destroying  some  of  the 
advantage  due  to  the  influence  of  the  com- 
pressive stresses  on  that  bent  rod.  It  is  also 
probable  that  the  absence  of  improvement  is 
partly  attributable  to  the  fact  that  the  rein- 
forcement usually  consisted  of  rods  bent  at 
sharp  turns,  instead  of  having  continuous  easy 
curves  throughout."  Further  investigation 
may  throw  new  light  on  the  question. 

As  to  the  practical  aspect  of  the  results  of 
this  investigation,  with  particular  reference  to 
the  question  of  reinforced  concrete  design,  a 
few  points  should  be  mentioned. 

The  problem  of  reinforced  concrete  design 
must  be  decided  on  purely  scientific  lines.  In 
the  writer's  opinion,  tests  in  reinforced  con- 

•See  "Some  Mooted  Questions  in  Reinforced 
Concrete  Design,"  hv  Edward  Godfrey,  M.-Am. 
Soc.  C.  E..  Proceedings,  Am.  Soc.  C.  E..  for 
Februarv,    1910. 


existing  today  as  to  what  each  class  should  be 
designed  to  sustain  are  based  on  a  history  of 
accidents.  The  lessons  learned  from  these 
accidents  have  been  so  dearly  bought  that  a 
designer  must  be  bold  indeed  to  presume  to 
set  up  his  judgment  a.gainst  the  standard 
specified  loadings  for  various  classes  of  build- 
ings. As  previously  mentioned,  these  stand- 
ards are  given  in  terms  of  the  relative  values 
for  a  uniform  distribution  of  loading.  Now. 
it  can  be  shown  that  the  comparative  effect  of 
a  uniformhudistributed  load  and  a  center  con- 
centrated load  on  a  reinforced  concrete  beam 
is  not  the  same  as  their  comparative  effect  on 
a  steel,  a  timber,  or  a  plain  concrete  beam.  It 
is  commonly  known  that  in  the  latter  cases 
the  effect  of  a  concentrated  load  is  double 
that  of  a  uniform  load  on  like  beams;  but 
in  the  case  of  a  reinforced  concrete  beam,  of 
the  standard  type,  previously  referred  to,  the 
bond-friction-resistance  under  a  imiform  load 
is  not  the  same  as  under  a  concentrated  load 
in  the  center  of  the  beam.  It  is  not  unrea- 
sonable that  this  should  be  the  case.     For  in- 
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stance,  consider  the  stresses  produced  on  the 
cross-section  midway  between  the  center  of 
the  beam  and  the  center  of  its  supports.  For 
uniform  load,  the  strain  on  the  cross-section 
is  75  per  cent  of  the  strain  at  the  center;  and 
for  center  concentration  of  load,  the  strain 
is  only  .50  per  cent- of  the  strain  at  the  center 
(this  is  illustrated  for  any  cross-section  be- 
tween the  center  and  the  support  by  Fig.  14), 
that  is,  uniform  load  will  develop  -50  per  cent 
more  strain  on  the  bond  at  the  quarter-point 
than  will  be  developed  by  center  load.  This 
is  based  on  the  assumption  that  the  steel  in 
each  beam  is  strained  alike  at  the  center  cross- 
section.  Owing  to  the  variable  nature  of  the 
bond-friction-resistance,  it  would  be  an  end- 
less task  to  determine  theoretically  the  loca- 
tion of  the  cross-section  where  failure  would 
occur  on  a  reinforced  concrete  beam  under  a 
imiform  distribution  of  load.  However,  ex- 
periments seem  to  indicate  that  failure  will 
occur  coincidently  when  like  beams  are  loaded 
uniformly  or  are  loaded  at  the  center  with  70 
per  cent  of  the  uniform  load.  This  value', 
therefore,  may  be  used  as  a  basis  for  uniform 
loads  when  the  values  for  the  bond-frictinn- 
resistance  given  in  Fig.  13  are  under  con- 
sideration. 

The  formulas  for  such  a  case  would  be  de- 
veloped as  follows,  when  IV  ^  the  total  uni- 
form load  on  the  beam  or  girder : 

70    ((•/ 

il/..  = =  0.17:^  IV  I 

lOii     4 

or  IV  1  =  5.1  fb'^O  I'd'. 

In   this  case   /'  will   be  half   the   length   of  the 
rod. 

The  size  of  the  rod  is  an  important  factor 
in'  such  reinforced  concrete  as  depends  on 
bond-friction-resistance  to  develop  the  tensile 
strength  of  the  steel.  This  is  plainly  evident 
from  the  fact  that,  for  equal  areas  of  cross- 
section,  the  perimeter  of  rods  or  bars  in- 
creases inversely  as  the  diameter  or  side.  This 
is  true  for  round  or  for  square  sections.  For 
instance,  the  perimeter  of  a  1-in.  square  bar 
is  4  in.,  the  perimeter  of  a  %-in.  square  bar 
is  1  in.,  and  it  requires  sixteen  bars  per  sipiare 


inch  of  area,  thus  sixteen  %-in.  bars  expose 
four  times  as  much  area  of  surface  as  a  1-in. 
l)ar.  This  is  illustrated,  for  beams  which  have 
the  real  working  dimensions  most  commonly 
used  in  buildings,  in  Figs.  1-5  and  10.  In  Fig. 
1."),  it  will  be  seen  that,  for  the  standard  type 
of  reinforcement,  %-in.  rods  develop  (U.OOO 
lbs  per  sq.  in.  on  an  18-ft.  span  uniformly 
loaded,  when  5  =  %  2  O  ;  %-in.  rods,  32,000 
lbs.,  and  1-in.  rods  onlv  16,000  lbs.  per  sq.  in. 
When  B  =  22  0  (Fig.  16),  %-in.  rods  de- 
velop 67,n00  lbs.;  1-in.,  42,000  lbs.,  and  2-.in. 
rods  only  21,000  lbs.  per  sq.  in.,  on  an  18-ft. 
span  uniformly  loaded. 

■yvith  regard  to  the  determination  of  -the 
neutral  axis  and  the  centroid  of  compressive 
stress,  the  ordinary  methods,  as  laid  down  by 
the  Special  Committee  on  Concrete  and  Rein- 
forced Concrete,  may  be  used  for  the  work- 
ing stresses  on  reinforced  concrete.  On  the 
other  band,  from  the  yield  point  of  the  bond^ 
which  occurs  at  about  three-eighths  of  the 
ultimate  bond-friction-resistance,  to  the  point 
of  failure  of  the  beam,  the  slipping  of  the 
rods  has  the  effect  of  gradually  raising  the 
centroid  of  the  compressive  stresses,  or,  in 
other  words,  of  increasing  the  length  of  the 
arm  of  the  couple  formed  by  the  tensile  and 
compressive  forces.  This  increase  at  very 
near  failure  probably  seldom  exceeds  .5  or  6 
per  cent  of  the  computed  length  of  the  arm. 

In  conclusion,  the  writer  desires  to  say  that 
at  first  glance  the  evidence  presented  herewith 
points  to  the  fact  that  the  stresses,  in  such 
reinforced  concrete  a?  depends  on  bond-fric- 
tion-resistance to  develop  the  tensile  strength 
of  the  reinforcement,  are  much  more  com- 
plicated than  has  hitherto  been  supposed. 
This  is  true  from  a  purely  technical  point  of 
view  only,  and,  notwithstanding  the  very 
valuable  investigations  of  Messrs.  Hatt,  Tal- 
bot, Turneaure,  Howe,  Humphrey,  Lanza, 
Marburg,  Harding,  and  others,  without  whose 
work  it  would  have  been  impossible  to  prepare 
this  paper,  and  to  whom  the  writer  before 
closing  wishes  to  express  his  indebtedness, 
there  is  a  tremendous  amount  of  work  still  to 
be  done  in  engineering  laboratories  in  the  way 
of  further  investigation  before  the  last  word 


has  been  said  on  this  subject.  The  Profession 
is  especially  indebted  to  those  eminent  inves- 
tigators who  have  unselfishly  reported  full 
and  comprehensive  data  on  their  experiments, 
thereby  enabling  any  practicing  engineer  to 
draw  his  own  conclusions  from  the  material 
presented. 


Method  of  Estimating  Costs  of  Piping 
and  'Wiring  for  Buildings. 

Data  on  the  cost  of  wiring  for  power  and 
lighting,  and  on  the  cost  of  erecting  steam 
piping  for  heating  and  power  arc  extremely 
scarce.  A  "rule  of  thumb"  method  employed 
by  various  Chicago  consulting  engineers  av- 
erages about  as   follows : 

Labor  cost  of  electric  wiring  (mill  build- 
ings) :  For  lighting,  $1  per  light ;  tor  power, 
$2  per  horse  power  per  motor.  When  figur- 
ing the  above  to  include  material  f  except  mo- 
tors'! use  $4  per  light  and  $10  per  horsepower, 
respectively.  In  liguring  tne  cost  of  erection 
of  piping  for  mill  heating  for  buildings,  the 
rule  is  to  use  $1.25  per  sq.  ft.  of  radiation  re- 
quired. For  the  cost  of  installing  steam  pres- 
sure pipe  and  similar  pipe,  the  rule  is  to  mul- 
tiply the  estimated  cost  of  the  material  by  2''!. 
that  is  15-4  more  than  the  cost  of  the  material. 
When  figuring  the  general  cost  of  material 
and  labor  for  installation  of  power,  piping  and 
machinery,  $250  per  horsepower  is  used.  These 
rules  are  all  worked  out  for  union  labor  rates 
of  wages. 


The  Board  of  Public  Improvements  of  St. 
Louis,  in  a  partial  report  of  its  investigation 
of  the  grade  crossings  on  Poplar  St.  from  the 
Levee  to  Seventh  St.,  recommends  five  ways 
to  eliminate  the  crossings  and  gives  an  esti- 
mate of  the  expense  of  each  way.  The  cost 
of  carrying  out  the  plans  runs  from  $83,000 
to  $591,000.  The  first  plan,  known  as  scheme 
No.  2,  suggests  the  building  of  elevated  tracks 
from  the  tracks  on  the  wharf  to  the  elevated 
tracks  of  the  Terminal  at  a  cost  of  $83,000. 
Scheme  No.  4  provides  for  the  construction 
of  a  viaduct  from  the  wharf  to  Seventh  St. 
at  a  cost  of  $400,000,  while  schemes  5,  6  and  7 
provide    for   the    erection   of    elevated   tracks. 


EARTH      AND      ROCK      SECTION 


Excavation   of    the    'Wallkill    Pressure 

Tunnel — Catskill  'Water  Supply  to 

New     York     City — American 

Record    for    Hard    Rock 

Tunnel  Driving. 

The  Wallkill  pressure  tunnel  forms  an  in- 
verted siphon  4.4  miles  in  length  under  the 
valley  of  the  Wallkill  River.  This  concrete 
lined  tunnel  is  a  part  of  the  Catskill  Aque- 
duct, 02  miles  long,  which  will  supply  New 
York  city  with  water  from  the  Catskill  Moun- 
tains. The  inside  diameter  of  the  concrete 
lining  will  be  14  ft.  6  ins.,  the  tunnel  and 
permanent  shaft?  being  circular  and  of  the 
same  size.  Fig.  1  is  a  section  of  the  tunnel 
showing  the  dotted  lines  marked  A,  B  and  C. 
The  A  line  marks  the  line  inside  of  which  no 
unexcavated  rock  or  material  of  any  kind  is 
allowed.  This  line  defines  the  minimum  thick- 
ness of  the  masonry  lining  to  be  built.  The  B 
line  is  arbitrarily  fixed  13  ins.  outside  the  // 
line.  This  line  limits  the  excavation,  masonry 
and  dry  packing  to  be  paid  for.  The  C"  line 
is  the  line  of  effective  average  thickness  of 
masonry  lining.  Rock  or  other  foreign  ma- 
terials are  allowed  to  remain  within  the  C 
line  only  under  circumstances  such  that  the 
effective  strength  is  not  reduced.  This  line 
is  placed  5  ins.  outside  the  A  line. 

The  tunnel  under  the  valley  is  reached  by 
six  shafts,  three  of  which  are  permanent 
shafts    and    three    are    for    construction    pur- 


poses only.  Shafts  1  and  6  are  to  be  a  part 
of  the  aqueduct  line  and  are  known  as  perma- 
nent waterway  shafts.  Shaft  3  is  located  in 
the  low  part  of  the  valley  and  will  be  used 
as  a  drainage  shaft.  Shafts  2,  4  and  5  are 
temporary  construction  shafts  and  arc  rec- 
tangular, being  about  22x10  ft.  in  plan. 

Plant. — The  main  power  plant  is  in  a  struc- 
tural steel  building  located  near  shaft  4  and 
also  near  Forest  Glen,  a  station  on  the  Wall- 
kill  Valley  R.  R.  The  building  covers  an 
area  of  80x160  ft.  The  plant  is  operated  en- 
tirely by  electric  power,  alternating  current 
at  33,000  volts  being  purchased  of  the  New- 
burgh  Light  &  Power  Co.  from  its  plant  at 
Honk  Falls.  The  voltage  is  transformed  to 
2,200  volts  at  the  power  house,  which  is  the 
voltage  used  by  the  motors  to  drive  the  air 
compressors.  There  are  five  cross-compound 
compressors  driven  by  belt,  two  of  which  are 
of  2,520  cu.  ft.  capacity  each,  furnished  by  the 
Laidlaw-Dunn  Gordon  Co.;  two  are  of  2,600 
cu.  ft.  and  one  of  1,660  cu.  ft.  capacity  of  free 
air  per  minute.  The  last  three  are  IngersoU- 
Rand  machines.  The  four  large  compressors 
are  each  driven  by  a  500  hp.  General  Electric 
motor  and  the  small  one  is  driven  by  a  300 
hp.  General  Electric  motor,  hi  the  shafts 
the  hoisting  is  done  by  a  Lambert  machine 
operated  by  a  150  hp.  motor.  The  hoist  drum 
is  5%  ft,  in  diameter  by  4  ft,  long,  with  a 
1%  in.  Hazzard  steel  cable  carrying  two  bal- 
anced cages.  The  hoist  is  operated  at  about 
400  ft.  per  minute.  The  cages  are  equipped 
with  automatic  safety  brakes. 

For    ventilation,    motor    driven    Sturtevant 


blowers  are  used.  The  blowers  are  located 
near  each  shaft  and  are  connected  to  within 
200  or  300  ft.  of  the  heading  by  a  12  in.  gal- 
vanized pipe.  The  blowers  are  capable  of 
supplying  7,500  cu.  ft,  of  air  per  minute  at 
Iiy2  ozs,  pressure,  A  by-pass  in  the  pipe  at 
the  blower  allows  air  to  be  drawn  out  of  the 
heading  by  reversing  the  blower. 

Pumps. — Water  troubles  have  not  been  seri- 
ous in  the  Wallkill  tunnel, .  Most  of  the  pump- 
ing has  been  done  bv  air  driven  pumps.  Elec- 
trically driven  pumps  are  installed  for  emer- 
gency pumping.  Natural  steam  pumps  of  200 
and  100  gals,  capacity  are  installed  and  oper- 
ated by  air,  and  a  200-gaI.  Worthington  tur- 
bine pump  is  installed  and  operated  by  motor. 

Circular  Shaft  Excavatiou.—The  material 
excavated  in  the  shafts  and  tunnel  consists 
for  the  most  part  of  hard  shale,  locally  known 
as  Hudson  River  shale.  It  occurs  in  layers 
alternating  with  sandstone,  from  very  thin 
layers  to  layers  1  ft.  thick.  The  general  dip 
of  the  strata  is  about  45°  S.  E.  and  the  strike 
is  about  .30°  to  the  center  line  of  the  tunnel. 
The  permanent  shafts  were  lined  with  con- 
crete, which  was  done  as  the  sinking  pro- 
gressed. Usually  about  40  ft.  of  lining  was 
built  at  a  time,  this  work  proceeding  alter- 
nately with  the  sinking.  These  shafts  are 
about  18  ft,  in  diameter,  to  the  payment  line. 
The  holes  were  drilled  on  three  circles,  the 
outer  one  being  16  ft.  6  ins,  in  diameter  con- 
tained 9  relieving  holes,  and  the  inner  circle 
5  ft.  diameter  containing  5  sump  holes.  Five 
Ingersoll-Rand  tripod  drills  were  used.  The 
drilling  amounting  to  about  190  ft.  for  the  31 
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holes  was  done  in  one  shaft.  The  line  holes 
were  loaded  with  four  to  five  sticks  of  dyna- 
mite, the  relievers  with  from  throe  to  six 
sticks  and  the  sumpholes  with  about  two  sticks. 
When  "guns"  were  left  in  the  bottom  of  the 


form  is  %  of  the  circle,  and  is  made  of  3/16- 
in.  steel  braced  with  circular  (5  in.  channels. 
The  llauKes  of  the  channels  are  drilled  to  re- 
ceive bolts  for  fastening  the  sections  of  forms 
together.    Two  sections  of  the  steel  forms  are 


J  /^'■y  space  fo  be  filled  with  eomuvfe 
\or rtlfh  dry  pocking  os  ortf&rec/ 


Fig.    1 — Section    of    Pressure    Tunnel    with    Concrete    During   Catskill    Aqueduct. 


holes  after  firing  they  were  sometimes  re-shot, 
but  only  when  necessary  to  keep  the  mucking 
gang  busy.  "Forcite"  was  used  of  40  per  cent 
and  60  per  cent  strength,  furnished  by  the 
Dupont  Powder  Co.  Two  mucking  shifts  were 
used  for  cleaning  out  after  firing.     The  muck 
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placed  first,  resting  on  a  timber  platform.  The 
platform  consists  of  timbers  notched  into  the 
rock  sides  of  the  shaft.  The  bottom  of  the 
lining  is  beveled  off  so  as  to  make  a  space  for 
pouring  in  grout  when  making  a  joint  between 
two  40-ft.  sections  of  lining.  The  concrete  is 
lowered  into  the  shaft  in  buckets  and  dumped 
into  chutes  which  discharge  into  the  forms. 
Two  men  work  in  the  bottom  spading  the 
concrete  in  the  forms.  When  one  section  is 
filled  with  concrete,  the  next  section  of  forms 
is  put  on.  which  requires  about  0  hours'  time, 
and  concreting  is  again  resumed. 

Rectangular  Shaft  Excavation. — The  method 
of  excavation  of  the  rectangular  shafts  dif- 
fered considerably  from  that  of  the  circular 
shafts.     The  rectangular  shafts  were  built  for 


shaft,  colunms  were  used  with  two  drills  on 
each  column,  and  the  drilling  and  mucking 
gangs  worked  simultaneously.  The  rectangle 
is  drilled  with  28  holes,  aggregating  about  240 
lin.  ft.  The  holes,  as  shown  in  Fig.  9,  con- 
sist of  8  sump  holes  in  two  rows  12  f:.  apart, 
beyond  which  are  two  rows  of  3  bench  holes 
and  a  row  of  4  line  holes.  The  bench  and  end 
line  holes  were  8  ft.  deep  and  the  sump  holes 
10  ft.  deep.  The  colunms  were  set  up  over 
each  row  of  sump  holes,  but  one  set-up  is 
sufficient  for  the  remaining  bench  holes,  thus 
requiring  four  set  ups  for  one  round.  For 
blasting  60  per  cent  Forcite  was  used.  Five  or 
six  sticks  were  placed  in  the  bench  holes  and 

9  or  10  in  the  sump  holes. 

The  sump  holes  were  first  drilled  and  fired 
and  the  bench  cleared  to  start  the  drills  on  the 
.bench  holes.     The  column  was  set  up  after  the 

10  bench  holes  on  one  side,  which  were  drilled 
while  the  rock  was  being  mucked  out  of  the 
sump  and  hoisted  out  in  buckets.  The  bench 
was  then  fired  and  the  column  was  then  set 
up  on  the  opposite  bench  for  putting  down  the 
remaining  10  holes.  Sometimes  guns  were 
left  in  the  bottom  of  the  .sump  holes  and 
these  were  rcshot  in  case  there  was  not 
enough  muck  to  keep  the  gang  working.  An 
advance  of  6  to  7  ft.  was  usually  made  each 
round.  The  circular  shaft  was  generally  more 
rapidly  sunk  than  the  rectangular  shaft,  proba- 
bly on  account  of  the  less  amount  of  drilling 
necessary,  as  the  yardage  per  lineal  foot  was 
about  the  same  in  either  case. 

The  timber  sets  for  the  construction  shafts 
were  spaced  5  ft.  on  centers  vertically  with 
8xl0-in.  wall  and  end  plates  and  two  8x8-in. 
buntons,  thus  inaking  three  wells,  of  which 
one  was  for  ladders  and  pipes,  and  the  others 
for  cage-ways.  The  la.s.ging  was  placed 
back  of  the  timbering  regardless  of  the  kind 
of  material  through  which  the  shaft  passed. 
.A.t  various  depths  the  water  leakage  was  col- 
lected in  troughs  and  pumped  to  the  surface 
by  means  of  pumps  hung  on  the  timbering. 

The  force  worked  and  the  progress  made  on 
the  shaft  work  are  indicated  by  the  following 
tables. 

The  force  worked  on  circular  shafts  was  as 
follows : 

Kaoh   circular  sliaft  No.  shifts  No. 

one  shift.  worked.  men. 

.Superintendent    1  1                 1 

Shift  boss   1  3                 3 

Drillers 2  3               6 

Drillers'  helpers  2  3                 6 

Signalmen    1  3                S 

Muckers     5%  3  16 

Dumpmen 2  3               6 

Carpenters    1  2                 1 

Mechanic    1  %               Vi- 

Hoist   runner    1  3                3 

Blacksmith    1  1                 1 

Blacksmith  holpt-r   1  1  .^ 

Totals    19%  ..  47% 

The  corresponding  figures  for  rectangular 
shaft  gangs  were  as  follows : 

Rectangular  shaft.  No. 

One  shift.  No.  shifts  men. 

Superintendent    1  1  1 

Shift  boss  1  3  3 

Drillers    5  1  S 

Drillers'  helpers 5  1  5 

Sistnalmen   1  3  3 

Muckers    4%  3  14 

Dumpmen   1%  3  5 
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Fig.  2 — Location   of   Holes  for   Drilling    Rec- 
tangular  Shafts. 


Fig.  3 — Locations  of   Holes   in    Heading. 


Fig.  4 — Location   of   Bench    Holes. 


was  hoisted  in  buckets  of  about  20  cu.  ft. 
capacity.  These  buckets  were  in  use  during 
the  shaft  sinking,  but  were  replaced  by  the 
balanced  cages  when  tunneling  was  begun. 

In  concreting  the  shafts  steel  forms  in  sec- 
tions h   ft.  high  were  used.     Each   section  of 


construction  purposes  only.  The  contractor 
was  paid  by  the  lineal  foot  for  them,  instead 
of  by  the  cubic  yard,  as  in  the  circular  shafts, 
and  was  required  only  to  have  space  enough 
for  two  cage  ways  and  a  pipe  and  ladder  way. 
Instead  of  using  tripod  drills  as  in  the  circular 


Carpenters    1  V2 

Mechanic  1  '/4 

Hoist  runner 1  3 

Blacksmith    1  1 

Blacksmith  helper   1  1 

Totals 34 '/3 
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The   records  of  progress   in   excavating  all 
shafts  were  as  follows : 


Circular 

Permanent 

Shafts 

Rectangular 

Construction 

Shafts 


Av.  per  Max.  Min. 

month.  month.  month. 

Lin.  ft.  Lin.  ft.  Lin.  ft. 

72  95  27 

51  93  34 

62  77  18 

49  97  15 

55  76  35 

46  91  10 


The  above  record  covers  988  ft.  of  rectangu- 
lar shafts  and  1,243  ft.  of  waterway  and 
drainage  shafts.  In  shafts  Nos.  2  and  3,  78  ft. 
and  58  ft.  respectively  were  in  soft  material. 
Monthly  records  for  concreting  and  timbering 
shafts  were  as  follows  : 


Fig.   5— Method    of    Drilling    w/ith    Four    Ma- 
chines and   Two  Columns. 

(Letters   represent  machines,   numbers   show 
order  of  drilling  holes.) 


CONCRETING. 
No.  Av.  lin.  ft. 

of  shaft.  per  mo.  '     Max. 

1  84  115 

3  65  107 
6                        49  91 

TIMBERING. 

2  39  87 

4  51  100 

5  42  111 


barrows  from  the  heading  cut  over  a  plank 
platform  usually  one  plank  wide  and  30  ft. 
long,  and  dumped  into  Koppel  cars.  The  plat- 
form is  supported  by  telescopins  iron  columns 
about  10  ft.  apart  and  is  kept  as  near  to  the 
bench  as  possible.  About  70  cars  (2  headings) 
are  hauled  out  per  shaft,  the  record  being  104 
cars.    These  cars  are  VA  cu.  yd.  capacity. 

During  the  month  of  September  only  one 
heading  was  in  operation  at  Shaft  3  and  spe- 
cial effort  for  a  record  was  made.  This  is  the 
drainage  shaft  for  the  tunnel.  It  is  340  ft 
deep  and  is  located  75  ft,  off  the  center  line  of 
the  tunnel,  being  connected  with  it  by  a  10x10- 
ft.  cross  drift.  The  rock  here  strikes  N.  E. 
about  00°  with  the  center  line,  and  has  a  dip 
of  about  30°  to  the  S.  E.  The  work  was  done 
in  3  shifts  of  8  hours,  making  two  advances 
each  day  averaging  8.7  ft.  per  shift.  The 
length  of  the  drill  steel  was  increased  to  12 
ft.  for  drilling  the  cut  holes  and  10-ft.  steel 
was  used  in  the  side  round  holes.  Four  In-, 
gersoll  3%-in.  air  machines  were  used,  being 
mounted  on  two  columns  and  on  the  bench 
two  tripod  drills  were  used.  Part  of  the 
time  3  tripod  machines  were  used.    , 

The  first  drilling  shifts  went  on  at  7  a.  m. 
till  3  p.  m,,  and  the  second  shift  went  on  at 
7  p.  m.  and  worked  till  3  a.  m.,  each  shift 
drilling  and  shooting  the  completed  24  holes. 
Between  the  regular  drilling  shifts  two  ex- 
tra drillers  and  helpers  came  on  and  mucked 
out  the  heading  and  set  up  the  columns  and 
machines  ready  for  the  regular  drilling  shift 


Min. 
52 
24 
10 

15 
12 
10 


3— South    325.4 

4— North    343.8 

4— South    270.6 

5— North    351.1 

5— South    340.6 

6— North    326.9 

This  tunnel  will  probably  be  completed  in 
December,  making  4.4  miles  of  tunnel  in  about 
11  months. 

The  Degnan  Contracting  Co.,  of  New  York, 
is  constructing  the  Wallkill  tunnel,  and  the 
credit  for  the  record  made  is  due  to  the  ex- 
perience and  organization  of  the  men  on  the 
work.  Mr.  E.  A.  Herrick  is  the  general  su- 
perintendent in  charge,  and  the  superintend- 
ent in  charge  of  Shaft  3  is  Mr.  Chas.  Marion. 
The  Board  of  Water  Supply  is  represented 
on  the  work  by  Mr.  J.  S.  Sanborn,  division 
engineer,  and  Messrs,  C.  R.  Hulsart  and  D. 
W.  Howes,  section  engineers.  The  Dravo 
Contracting  Co.,  of  New  York,  superintended 
the  sinking  of  the  shafts.  We  are  indebted 
to  the  various  persons  and  firms  named  for  in- 
formation furnished  during  a  visit  to  the  work 
by  the  editor. 


Tunnel  Excavation.— In  all  cases  the  top 
heading  and  bench  method  was  used,  slightly 
more  than  half  of  the  area  being  taken  out  in 
the  heading  and  the  bench  taken  out  to  within 
about  18  ins.  of  the  bottom,  leaving  about  Mi 
yd.  per  lineal  foot  in  the  bottom  to  make  bal- 
last for  the  track.  The  methods  of  drilling  in 
the  different  headings  are  shown  by  Figs.  4,  5 
and  6.  Four  and  five  machines  were  used,  the  • 
four  machine  method  being  standard.  Four 
machines  are  mounted  on  two  columns  and 
five  machines  on  three  columns.  On  the  bench 
two  tripod  drills  are  used.  Twenty-four  holes 
are  in  the  heading,  of  which  6  are  cut  holes, 
which  are  called  10  ft.  holes,  but  measure 
about  9  ft.  The  rest  are  8  ft.  holes,  measur- 
ing about  7%'  ft.  They  include  four  dry  holes, 
8  relief  holes  and  6  line  or  rib  holes. 

The  steel  used  is  1%  and  1%  octagonal  in 
2  ft,  and  multiple  lengths  to  10  ft.  After  each 
driller  has  completed  the  holes  necessary  for 
him  to  finish,  the  drill  is  taken  back,  so 
that  the  least  amount  of  time  is  lost  in 
the  preparations  for  loading  the  holes.  The 
holes  are  blown  out  with  compressed  air 
,ind  loaded  with  60  per  cent  Forcite  at  .8 
lbs.  per  stick.  About  10  sticks  are  used  in 
the  cut  holes,  4  sticks  in  the  dry  holes,  5  to  7 
sticks  in  the  high  water  holes  (B  and  D,  Fig. 
(;),('}  to  7  in  the  relief  holes  (B,,  Bs,  Da,  D:.)  and 
111  the  rib  holes  (£)=,  £i,  B=,  C, ),  7  or  8  in  the  re- 
lief holes  (£,n,  C)  and  in  the  rib  holes  Et,  Ct.  In 
the  bench  10  sticks  are  placed  in  the  9  ft. 
holes,  8  or  9  in  the  IV2  ft.  holes  and  3  or  4  in 
the  3  ft,  holes.  The  drill  holes  are  filled  with 
sand  tamping.  About  two-thirds  of  the  depth 
of  the  hole  consists  of  tamping.  One  ex- 
ploder is  placed  in  each  hole,  being  located  in 
the  last  or  next  to  the  last  cartridge.  Where 
the  rock  is  soft,  as  it  is  here  in  most  cases,  all 
holes  are  loaded  before  the  shooting  starts. 
The  holes  are  shot  in  three  rounds,  the  cut  and 
bench  holes  being  shot  first,  the  relief  holes 
second  and  the  rib  holes  third.  The  holes  are 
wired  in  series,  and  the  cut  holes  in  the  head- 
ing are  fired  in  series  with  the  bench  holes. 
The  firing  battery  is  located  about  400  or  500 
ft,  back  from  the  heading.  The  firing  switch 
is  placed  on  the  oposite  side  of  the  timnel 
from  the  feed  wire,  making  it  necessary  to 
break  the  connection  across  the  track  at  all 
times  when  no  firing  is  being  done. 

Mucking.— The  mucking  gang  averages  about 
one  foreman  and  40  muckers  at  each  shaft  (2 
headings).     The  material  is  wheeled  in  wheel- 
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Fig.    6— Method    of    Drilling    with    Five    Ma- 
chines and  Three  Columns. 

(Letters   represent  machines  and   numbers   show 
order   of   drilling  holes,) 

and  drilled  one  hole.  These  men  then  helped 
the  drillers  on  the  bench  for  the  balance  of 
the  shift. 

The  mucking  shifts  came  on  at  3  p,  m,,  11 
p.  m.  and  7  a,  m.  Each  consisted  of  25  muck- 
ers, a  foreman  and  4  drivers  and  brakemen. 
Four  mules  were  used  to  haul  the  cars  to 
the  shaft,  the  distance  averaging  2,400  ft.  for 
the  month. 

Koppel  steel  side  dump  cars  of  1%  cu,  yds, 
capacity  were  used  on  track  of  30-in,  gauge 
and  built  of  25-lb,  rail.  The  track  has  turn- 
outs for  passing  at  about  900  and  1,800  ft. 
from  the  shaft  and  has  a  spur  at  the  bench 
so  that  two  cars  can  be  brought  up  close  to 
it.  The  muck  from  the  heading  is  carried 
in  wheelbarrows  out  over  the  end  of  the 
bench  and  dumped  in  cars,  as  previously  de- 
scribed. The .  total  length  of  tunnel  made 
consisted  of  523  ft,,  the  progress  on  the  bench 
being  522  ft.  and  that  in  the  heading  .524  ft. 
About  9%  cu.  yds.  was  taken  out  per  lin.  ft. 
About  300  lbs,  of  60  per  cent  Forcite  was 
used  for  each  round. 


Some  Records  an(a  Costs  of  Well  Drill- 
ing Machines  in  Prospecting. 

The  following  progress  and  cost  data  were 
obtained  in  prospecting  with  well  drilling  ma- 
chines for  copper  ore  in  Arizona,  but  they 
may  be  used  equally  well  in  estimating  for 
blast  hole  drilling.  A  No.  23  traction  drill 
made  by  the  Star  Drilling  Machine  Co.,  Ak- 
ron, O.,  was  used.  The  data  are  given  by 
Mr.  M.  B.  Gentry,  of  Silverbell,  Arizona,  in 
the  Engineering  and  Mining  Journal  for  Oc- 
tober 29,  1910.  A  useful  hint  is  given  as  to 
roads  for  moving  drills.  The  wheel  gauge 
of  the  drill  named  is  8%  ft.,  and  it  is  found 
advisable  to  make  the  roads  at  least  0  ft, 
wide  on  top.  The  drills  have  been  found  ca- 
pable of  negotiating  on  good  roads  grades  as 
steep  as  28  per  cent  for  distances  of  over 
200  ft.  On  level  roads  it  saves  time  in  mak- 
ing moves  to  have  the  derrick  up. 

The  crews  used  consist  of  a  driller,  a  help- 
er and  a  sampler.  This  last  man  would  not 
be  needed  for  blast  hole  work.  For  the  rec- 
ords given  here,  two  12-hour  shifts  ner  day 
were  worked,  and  the  wages  per  shift  were 
driller  $6,  helper  $4,50  and  sampler  $3, 

Starting  the  Drill  Hole.— In  starting  the 
hole  a  slotted  wooden  extension,  fixed  per- 
manently to  the  beam,  is  used  to  guide  the 
stem.  Generally  the  rock  for  the  first  few 
feet  drilled  is  soft  and  falls  into  the  hole,  so 
that  a  short  piece  of  8-in.  casing,  belled  over 
at  the  top  is  placed  in  the  hole.  However,  at 
several  places  where  the  silicification  has 
been  intense  and  several  joint  planes  inter- 
sect at  sharp  dips,  it  has  been  necessary  to 
drill  holes  by  hand  and  shoot  them  before  any 
progress  could  be  made.  Spudding  is  con- 
tinued to  a  depth  of  100  to  130  ft,,  depending 
on  the  character  of  the  rock.  Old  cable  is 
always  used  in  spudding,  as  the  wear  is  much- 
more  severe  then  than  during  drilling.  Con- 
trary to  usual  custom,  splices  are  run  into  the 
hole  during  spudding.  As  the  ground  stands 
up  fairly  well  for  the  first  hundred  feet,  but 
little  difficulty  has  been  experienced  from  this 
practice. 

Crooked  Holes. — In  the  matter  of  crooked 
holes  it  is  often  difficult  to  place  the  blame 
under  the  conditions  prevailing,  namely,  great- 


tost  Side  of  Tunnel 


mm^ 


West  Side  of  Tunnel, 


Fig.    7 — Showing    System    Used    in    Carrying-  Firing    Wires  to  Heading. 


'  The  records,  of  progress  for  the  whole  tun- 
nel have  been  as  follows : 

Av.  lineal  ft. 
Shaft  No,  per  mo. 

1— South    312.3 

2— North    257.5 

2— South    247.0 

3— North    343,4 


ly  fractured  and  silicified  rock  with  occasional' 
soft  and  hard  streaks,  talcy  slips  and  compara- 
tively shallow  holes.  Generally  speaking,  how- 
ever, the  driller  who  spuds  with  a  fairly  tight 
rope  will  not  have  much  difficulty  with  crooked 
holes.  Shooting  a  crooked  hole  with  dyna- 
mite has  not  met  with  much  success.  Filling 
the   hole    for   a    few    feet   with   hard   boulders 
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and  scrap  cast  iron  is  sometimes  successful. 
In  the  work  at  Silverbell,  drilling  only  shal- 
low holes,  it  has  been  found  best  not  to  waste 
too  much  time  trying  to  straighten  a  crooked 
hole,  but  to  put  on  the  next  smaller  size  bit 
and  continue  drilling. 

The  sizes  of  bits  used  are  the  7%,  QVi  and 
AVi  in.  The  former  are  used  with  stems,  4 
ins.x20  ft.,  and  the  latter  with  stems,  314 
ins.x20  ft.  It  has  not  been  found  necessary 
to  start  any  hole  with  the  10-in.  bits,  although 
if   it   should  be  desired   to   drill  deeper  holes 


The  casing  is  delivered  at  the  hole  by  the 
teamster,  and  one  crew  strings  up  the  casing. 
Annual  Repairs  on  Drilling  Machines. — 
Table  I  shows  that  repairs  take  up  8.2  per 
cent  of  the  time.  This  rather  large  per  cent 
includes  time  for  washing  boilers,  replacing 
flues,  splicing  cable,  and  all  time  on  repairs 
of  any  description.  The  actual  amount  of  re- 
pairs or  replacement  on  the  drill  itself  has  not 
been  great.  Besides  small  items  such  as  bolts, 
packing,  washers,  piping,  etc.,  the  following 
list  of  repair  parts  placed  on  one  drill  durim? 


(S^.  ^Kk  J^ 


Fig.    1 — Special    Hoist   for  Sinking    Foundation  Caissons. 

TABLE  II.— AVERAGE  COST  PER  FOOT  FOR  a  year's  operation  will  give  a  fair  idea  of  the 

CHURN  DRILLING  AT  SILVERBELL,  ARIZ.  amount    of    replacing    done:    Valve    rods,    2; 

Labor  on  drills $1.25  w'rist  pins   for  crank  arm,  2;   wrist  pins   for 

Supplies   '. .  0.17  slide  arm,  2;   wrist   pin   for   upright   arm,   1; 

Repairs'^  '• n'n?  brasses  for  spudding  arm,  5  ;  spokes  for  front 

Fuel   ....'.".'...'....'.'.'.'.'.".1!!".!!!!.!!!!'.!!!!!!!  o!35  wheel,  4;  reinforcing  plate  for  sill    1;  Samn- 

Renewals   0.12  son  post  brace,  1;  set  of  piston  rings,  1;  sets 

^°^^s  0.47  of  flues,  2.    For  work  of  this  nature,  traveling  . 

.p^j^l  T^'ii  ^""^^  rough'  roads,  it  would  seem  that  all  of 
Average  Vo'sYVf' cable  per  ifiot' if 'hii4;.'.';.';$ori32  '^e  draw  bolts,  tie  rods  and  braces  could  to 
Average  cost  of  coal  per  foot  of  hole 0.366  advantage  be  made  heavier,  .'\dditional  ra- 
the 10-in.  or  larger  starter  would  be  advisable.  g^'.'"  °"  J^^  other  rigs  include :  pinion  for 
The  Columbia  and  the  Tubbs  cable  have  been  friction  shaft,  engine-bed  frame,  and  hub  for 
used,  the  latter  so  far  giving  the  best  results.  ^^^^  wtieel. 

As   may  be   seen   from  table   I,   fishing  has  The  figures  shown  in  tables  are  reduced  to 

not  been  a  serious  factor  in  the  drilling  here.  operations  per  drill.     Delays  of  all  kinds  ex- 

Generally    speaking,    fishing   jobs   are    due   to  cept   for   repairs   and   including  time   idle   for 

carelessness  and  lack  of  judgment  on  the  part  lack  of  drillers  have  been  included  in  "Hours 

of  the  driller.     The  fishing  equipment  consists  Idle."     Approximately  one-half  of   the  water 
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Fig.  2 — Foundation  for  Boston  Store,  Showing  Hoist  Operating  Several  Caissons. 


of  horn  socket,  slip  socket,  jars,  sinker  bar, 
rope  knives,  rope  spear  and  spuds.  Two 
strings  of  tools  have  been  abandoned  in  their 
holes  during  the  year's  work.  When  drilling 
in  ore  the  holes  are  cased  as  soon  as  it  is 
apparent   that   caving   is   not   likely   to   cease. 


used  as  given  in  Table  I  is  used  in  the  boiler, 
the  rest  being  used  in  the  hole  and  for  wash- 
ing the  sampler.  The  road  cost  per  foot  of 
hole  as  given  in  Table  II,  may  be  considered 
high  for  general  work,  due  to  rough  ground 
and  numerous  long  roads  between  holes. 


TABLE    I.— SUMMARY    OF    DRILLING 
RECORDS. 

Number  of  hole-s  drilled 62 

Total   feet   drilled 14.2.16 

Total  drill  days 579 

Average  depth  of  holes,   feet 229.9 

Average  footage  per  drill  per  day 24.61 

Number  of  drill  months 19.3 

Average  footage  per  drill  per  month 738 

Average   footage  per  foot  of  cable 1.82 

Average  footage  per  ton  of  coal 22.97 

Average  tonnage  of  coal  per  day 1.07 

Gallons  of  water  used  per  day 2,200 

Hours     consumed     In     moving     (7.6     per 

cent)    1.058 

Hours    consumed    in    drilling    (65.2    per 

cent)    9,071 

Hours  consumed  In  repairs  (8.2  per  cent)  1,147 
Hours  consumed  in  fishing  (2.9  per  cent)  393 
Hours  consumed  in  casing  (1.4  per  cent)  186 
Hours  Idle  (14.7  per  cent) 2,041 

Total  hours   13,896 


Method  of  Sinking  Curbed  Well  Foun- 
dations Using  a  Special  Hoist- 
ing Machine. 

The  accompanying  illustrations  show  a  new 
hoist  devised  for  use  when  space  is  limited 
in  sinking  open  caisson  or  curbed  well  founda- 
tions of  the  so-called  Chicago  tvpe.  These 
foundations  consist,  as  many  of  our  readers 
know,  of  separate  pieces  made  by  fitting  with 
concrete  circular  wells  sunk  through  the  over- 
lying clay  to  rock  or  hardpan.    The  wells  are 
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-Diagram    Showing    Arrangement    of 
Hoist   Lines. 


sunk  by  excavating  and  curbing  with  wood 
lagging  successive  4  or  5  ft.  sections.  The 
hoisting  from  these  wells  is  done  by  tripod 
windlasses  and  generally  a  row  of  several 
wells  is  made  at  once,  the  windlasses  being 
operated  simultaneously  by  a  rope  drive  from 
an  engine  off  one  end  of  the  row.  The  method 
is  simple  and  efficient,  but  it  requires  consid- 
erable room  and  freedom  from  obstruction 
for  the  rope  drives.  These  conditions  are  not 
available  in  some  cases,  as  for  instance  when 
a  new  foundation  is  being  put  under  an  ex- 
isting building  and  it  i=  to  meet  conditions  of 
work  in  cramped  places  that  the  first  illus- 
trated has  been  designed.  The  work  can  best 
be  shown  by  tak'ng  an  actual  job  of  founda- 
tion work  which  was  recently  completed  for 
the  new  Boston  Store  building  in  Chicago. 

In  this  building  it  was  desired  to  construct 
all  the  foundations  for  the  new  structure  be- 
fore the  old  building  was  vacated,  thus  saving 
time  and  rental.  Heavy  timber  cribbing  was 
set  ui  in  the  basement  and  on  the  outside  of 
the  building  all  along  the  walls.  Holes,  at 
various  intervals,  were  then  made  in  the  walls 
and  heavy  I-beams  were  slipped  through  and 
rested  on  screw-jacks  supported  on  the  crib- 
bing. The  jacks  were  screwed  up  until  they  were 
under  a  strain.  Then  other  holes  were  cut  and 
other  beams  placed  in  the  same  way,  until  the 
entire  weight  of  the  building  was  on  the  crib- 
bing. With  all  this  cribbing  in  the  way  and 
the  small  amount  of  headroom  it  was  impos- 
sible to  Use  the  ordinary  method  of  hoisting 
from  several  wells  in  a  single  line,  but  the 
hoist  shown  by  Fig.  1  was  found  to  fit  the 
conditions  and  was  successfully  used. 

This  machine  is  built  to  operate  eight  wells 
at  one  time.  At  the  Boston  Store  the  prac- 
tice was  to  excavate  alternate  wells  so  as  to 
lessen  danger  of  settlement  of  the  cribbing  by 
having  two   open   wells  close  together.     The 
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lead  lilies  to  the  wells  are  can-ied  by  pulley 
blocks  around  auy  obstacle  that  may  be  in  line 
between  the  hoist  and  the  caisson.  The  hoist 
was  set  at  about  the  center  of  the  area  and. 
lines  are  run  from  it  to  caissons  in  all  direc- 
tions as  shown  by  Fig.  2.  The  machine  is 
built  to  handle  eight  caissons  at  one  time.  'A 
1%-in.  manila  rope  is  used  for  each  hole  and 
passes  from  the  bucket  (Fig,  .3)  through  a 
pulley  overhead  to  a  swivel  pulley  on  the  top 
of  the  hoist,  then  down  around  the  V-grooved 
sheave,  over  a  pulley  on  the  end  of  the  fric- 
tion lever  and  back  to  the  caisson.  The  man 
at  the  well,  by  taking  a  strain  on  the  rope, 
causes  the  friction  lever  to  throw  the  sheave 
laterally  into  friction  with  the  revolving  drum 
and  the  bucket  is  then  hoisted.  For  lowering 
the  load  or  bucket,  the  line  is  allowed  to  slip 
loosely  through  the  hand.  The  hoist  was  used 
about  4.5  days  in  excavating  all  but  seven  of 
the  caisson  foundations  of  the  Boston  Store. 
These  caissons  were  excavated  to  rock  about 
108  ft,  below  street  .yrade.     .\bout  TO  ft.  was 


in  soft  clay  and  the  balance  in  hardpan.  In 
sinkin,g  the  well,  the  sides  in  clay  were  lined 
with  3xC-in.  tongued  and  grooved  wood  lag- 
ging, 3  ft.  long.  In  hardpan  •2x6-in,  lagging. 
5  ft.  ,4  ins.  long  was  used.  The  steel  rings 
used  to  hold  the  lagging  to  the  true  circle 
were  1x4  ins.  in  section  and  were  bolted  to- 
gether in  two  halves.  The  buckets  used  were 
about  18  ins.  in  diameter  and  .30  ins.  in  depth. 
For  handling  eight  caissons  at  one  time  the 
following  men  were  required  : 

Foreman    1 

Engineer 1 

Hoistmen,  1  at  each  caisson S 

Dumpmen.  2  at  each  caisson IG 

Wlieeling.*  1  at  each  caisson 8 

Bottom  men,   3  at  each  caisson 24 
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The  material  was  hauled  up  and  dumped  on 

the  ground  beside  the  hole  and  wheeled  from 

there  to  a  chute  which   led   to  cars   stationed 

below   in   the   Illinois   Tunnel.     The   material 

•Wlien   excavating  in   liardpan   one  man    tooli 
care  o{  wlieelbarrow  wurli  at  3  wells. 


was  taken  by  the  tunnel  cars  to  the  Geo.  W. 
Jackson  Disposal  Station,  where  it  was  loaded 
into  scows,  taken  8  miles  out  in  Lake  Mich- 
igan and  dumped. 

The  average  progress  in  excavating  the  cais- 
sons was  about  10  ft,  in  8  hours  in  clay  and 
about  3  ft.  in  8  hours  in  hardpan.  Most  of 
the  caissons  were  8'/2  ft.  in  diameter.  Seven 
of  the  caissons,  however,  were  13  ft.  in  diam- 
eter and  are  the  largest  ever  put  down  in 
Chicago.  Another  notable  fact  about  this 
work  is  that  here  are  the  first  metal  columns 
which  have  been  put  down  to  bed  rock  in  Chi- 
cago, Three  such  cast  iron  columns  were  used 
under  the  wall  of  the  adjacent  building  be- 
cause of  lack  of  space  for  concrete  founda- 
tions at  these  points. 

The  architects  of  this  building  are  Holabird 
and  Roche,  of  Chicago.  Purdy  and 'Hender- 
son are  the  supervising  engineers  and  John 
Griffiths  &  Son  are  the  general  contractors. 
The  special  hoist  used  is  made  by  the  Thomas 
Elevator  Co,,  Chicago.  Ill, 


ROADS      AND      STREETS      SECTION 


Correlation     of     Sidewalk    and    Curb 
Grades.* 

Upon  unimproved  streets  the  sidewalk  grade 
problem  would  appear  as  a  very  simple  prop- 
osition of  grades  and  their  intersections.  As 
soon  as  the  roadway  curb  makes  its  appear-  . 
ance,  or  upon  streets  where  the  curbs  are  in 
place,  the  question  of  sidewalk  grade  comes 
forth  with  an  astonishing  variety  of  combina- 
tions, and  especially  so  at  .street  intersections. 

.As  an  illustration  I  might  ask,  "What  should 
be  the  elevation  of  grade  for  the  intersection 
of  two  walks  at  a  corner  from  which  one  curb 
ascends  at  the  rate  of  4  per  cent  with  the 
walk  10  ft,  distant,  and  the  other  curb  de- 
scends at  the  rate  of  8  per  cent,  with  the  walk 
4  ft.  distant  from  the  curb?"  In  this  partic- 
ular case  we  will  have  one  of  two  possible 
conditions:  either  the  walk  on  one  of  the 
streets  must  be  depressed  below  the  curb  on 
that  street,  thus  draining  the  parking  on  to 
the  walk,  or,  if  the  walk  be  raised  so  as  to 
drain  the  parking  to  tlie  curb,  it  will  necessi- 
tate either  steps  or  a  very  sharp  incline  to 
meet  the  conditions  at  the  cross  street. 

The  elements  to  consider  in  the  establish- 
ing of  sidewalk  grades  should  be: 

1.  Service  to  the  public, 

2,  Hazard  to  the  municipality  from  the 
standpoint  of  personal  injury  damage  suits. 

3.  Benefit  and  damage  to  the  abutting 
property. 

4,  Beauty  of  the  street. 

In  considering  service  to  the  public  it  is  not 
sufficient  to  take  account  only  of  what  the 
ordinary  able-bodied  person  is  capable  of  do- 
ing, or  what  the  pul)lic  is  willing  to  tolerate : 
but  honest  effort  should  be  given  toward 
brin.ging  the  walks  provided  for  pedestrians 
to  such  condition  that  the  blind,  lame,  aged 
and  women  with  cliildren  may  travel  along  the 
same  with  reasonable  assurance  of  safety  and 
with  tlie  least  effort. 

Volume  of  traffic  may  enter  into  the  ques- 
tion of  service  to  the  public,  as  excessive 
slopes,  steps  and  other  necessary  devices  that 
may  be  permitted  on  residential  streets  of 
limited  extent  and  traffic,  might  prove  hazard- 
ous, objectionable  and  intolerable  on  business 
streets.  Uniformity  in  general  plans  is  also 
worthy  of  consideration,  as  man  is  more  or 
less  of  an  automaton  in  his  actions.  Provide 
one  or  two  of  the  eight  gutters  at  a  street 
intersection  with  crossin.g  plates,  and  you  will 
find  many  people  stumbling  there,  especially 
if  the  street  li,ght  happens  to  be  out  of  com- 
mission ;  or  let  a  crosswalk  drop  on  an  ex- 
cessive grade  at  such  a  place,  and  people  will 
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be  continually  slipping  there,  on  the  same 
principle  that  your  foot  will  always  discover 
the  faulty  riser  in  a  flight  of  stairs. 

The  public  at  large  is  disposed  to  ignore 
the  principle  of  law  as  applied  to  reasonable 
care  to  "stop,  look  and  listen,"  and  expect 
their  servants  to  provide  means  of  travel  of 
such  character  that  this  principle  need  not  be 
invoked  by  them.  We'  say  it  is  impossible, 
but  many  a  costly  judgment  in  personal  in- 
jury suits  could  have  been  spared  municipali- 
ties if  a  little  more  attention  had  been  given 
these  insignificant  details. 

In  cities  of  rugged  character,  topograph- 
ically, the  question  of  damage  or  injury  to 
the  abutting  property,  due  to  determining  side- 
walk grades,  and  location  of  the  walk  as  well, 
often  becomes  very  troublesome.  This  is  es- 
pecially true  on  streets  where  retaining  walls 
have  been  carelessly  built  to  support  terraces, 
or  where  buildings  may  exist  close  to  the 
street  line.  Having  found  a  happy  reconcilia- 
tion of  utility,  safety,  damage,  and  beauty  of 
the  street,  under  such  conditions  the  engineer 
may  well  grin  defiance  at  the  most  intricate 
problem  in  the  higher  mathematics.  No  one 
may  say,  in  these  days  of  aesthetic  endeavor, 
that  the  beauty  of  the  street  should  be  neglect- 
ed for  the  sake  of  utility.  But  the  engineer, 
havin.g  determined  upon  a  reasonable  com- 
promise in  the  establishing  of  a  difficult  side- 
walk ,grade,  is  rather  disposed  to  say,  with 
the  fellow  in  orison  for  smiling  at  his  nei.gh- 
'bor's  wife,  "To  perdition  with  beauty!  See 
where  it  lands  me !" 

When  other  modifying  conditions  may  be 
i,gnorcd,  there  are  three  combinations  of  cir- 
cumstances under  which  hard  and  fast  rules 
may  be  laid  down  for  the  relationship  between 
sidewalk  grade  and  curb  grade,  namely ; 
where  intersectin.g  curbs  approach  a  block 
corner  on  a  level ;  where  intersecting  curbs 
j'.pproach  a  block  corner  on  equal,  or  sub- 
stantially equal,  descending  gradients,  and 
where  intcrsectin.g  curbs  approach  a  block  cor- 
ner on  substantially  equal  ascending  gradi- 
ents. It  is  readily  seen  that  there  are  three 
other  combinations,  namely :  where  a  level 
curb  intersects  a  curb  on  descending  gradient ; 
where  a  level  curb  intersects  a  curb  on  as- 
cending gradient,  and  where  a  curb  on  ascend- 
ing gradient  intersects  a  curb  on  descending 
gradient,  any  cr  all  of  which  conditions  up- 
set any  fixed  rule  for  this  relationship.  The 
three  last  named  combinations  are  more  fre- 
(piently  met  with  than  are  the  three  first 
named. 

The  first  determinations  to  l)e  made  are, 
satisfactory  transverse  slope  for  the  walk  and 
desirable  incline  of  the  parking  or  that  por- 
tion of  the  walk  space  between  the  walk  and 
the  curb.  There  is  some  difference  of  opinion 
among  engineers  as  to  what  these  slopes 
should  he.     .\s  the  writer  is  using  %   in,  per 


foot,  or  the  equivalent  of  2,08  per  cent,,  for 
transverse  slope  in  the  w'alk,  and  a  minimum 
of  %  in,  to  the  foot,  or  the  equivalent  of  4.17 
per  cent,,  for  the  slope  of  the  parking  on 
streets  used  for  residential  purposes,  these 
figures  will  serve  as  well  as  any  others  for 
the  purpose  of  illustration. 

The  only  useful  function  of  the  transverse 
slope  is  to  drain  surface  water  to  the  street 
gutter.  This  will  not  be  accomplished  in  the 
case  of  walks  on  level  or  low  grades,  using 
the  figure  given  for  minimum  in  the  parking, 
unless  the  earth  surface  is  left  somewhat  low- 
er than  the  top  of  the  walk,  in  case  the  park- 
ing is  seeded,  as  the  sod  will  form  a  mat  high- 
er than  the  edge  of  the  walk,  that  effectually 
dams  the  water  and  prevents  its  flow  to  the 
gutter. 

In  dealing  with  transverse  slopes  we  find 
that  the  maximum  incline  in  a  walk  on  level 
grade  is  the  transverse  slope  perpendicular  to 
the  direction  of  the  walk,  and  that  as  the  grade 
increases,  the  maximum  incline  shifts  with  the 
width  and  slope  of  the  walk,  so  that  on  ex- 
cessive grades  we  find  the  surface  water  flow- 
ing nearly  parallel  with  the  center  of  the  walk. 

The  direction  of  this  maximum  incline  may 
be  defined  as  the  hypothenuse  of  a  triansrle  of 
which  the  width  of  the  walk  is  the,  altitude 
and  the  base  is  the  width  of  the  walk  multi- 
plied by  the  ratio  of  the  percentages  of  the 
walk  gradient  and  the  transverse  slope.  For 
example,  given  a  walk  6  ft.  wide  on  a  10  per 
cent  grade,  with  a  transverse  slope  of  %  in, 
per  foot,  we  find  that  the  ratio  of  percentages 
of  gradient  and  slope,  multiplied  by  the  width 
of  the  walk,  equals  28.8  ft.,  and  that  the  sur- 
face water  will  flow  diagonally  from  one  cor- 
ner to  the  other  of  a  stretch  of  walk  28,8  ft, 
long.  Pursuing  this  a  little  farther,  we  find 
that  this  diagonal  is  on  an  incline  of  10.21 
per  cent,  as  against  the  prescribed  10  per  cent 
longitudinal  gradient.  The  combined  effect  of 
transverse  slope  and  lon.giludinal  gradient  is 
to  increase  the  prescribed  incline  of  the  walk, 
and  to  lead  the  surface  water  on  and  along 
the  walk  instead  of  across  it,  both  of  which 
results  add  to  the  hazard  and  discomfort  of 
the  public  using  the  walk. 

It  would  therefore  seem  reasonable  to  re- 
quire that  surface  drainage  should  be  confined 
to  the  shortest  path  across  the  walk,  wherever 
possible,  and  that  a  limiting  angle  should  be 
fixed,  beyond  which  it  should  not  be  permitted 
to  go.  Assuming  that  the  path  of  drainage  be 
confined  between  the  limits  of  90  degrees  and 
45  degrees  with  the  direction  of  the  walk, 
substituting  the  value  of  any  required  trans- 
verse slope,  making  the  base  equal  to  the  alti- 
tude, and  solving  for  per  cent  of  grade  in  the 
formula  given,  we  find  that  in  each  case  the 
limiting  grade  is  equal  to  the  transverse  slope. 
This  relationship  may  be  best  shown  by  the 
following  table : 
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Inclination 
»f  45  degree 
diagonal 
per  cent. 

1.47 

1.96 

2.36 

2.94 

3.93 


Transverse  Tr  of  transvcr.se 

slope,    inches        slope;    also    lim- 
per  foot.  iting    grade. 

1/8 1.042   

1/6 1.389  

1/5 1-667  

1/4   2.083 

1/3 2.778 

It  will  be  observed  that  the  inclination  of 
the  4")  degrees  diagonal  is  in  all  cases  approx- 
imately -10  per  cent  greater  than  the  corre- 
sponding transverse  slope. 

This  table  gives  us  working  limits  for  any 
assumed  slope.  Thus,  assuming  that  Vi  in. 
per  foot  is  the  minimum  permissible  slope  for 
satisfactory  drainage,  and  V2  in.  per  foot  is 
the  maximum  permissible  slope,  we  find  that 
M  in.  per  foot  may  be  used  on  grades  from 
0.00  up  to  2.08  per  cent;  that  Vr.  in.  per  foot 
mav  be  used  on  grades  from  1.48  per  cent 
(interpolated)  to  1.67  per  cent;  that  %  in. 
per  foot  may  be  used  on  all  grades  less  than 
2.78  per  cent ;  that  %  in.  per  foot  may  be  used 
on  level  grade  only,  and  so  on  for  any  of  the 
other  slopes,  if  the  cross-drainage  is  to  be 
confined  to  the  shortest  reasonable  paths 
across  the  walk. 

If  tlie  surface  drainage  could  be  confined 
to  the  amount  of  water  falling  on  the  area 
of  the  walk  alone,  if  it  was  uniformly  distrib- 
uted, or  if  the  walk  is  of  short  length,  the 
issues  here  raised  would  be  without  point, 
hut  this  is  rarely  the  case.  Property  owners 
will  spend  considerable  sums  of  money  in 
leveling  their  premises  so  as  to  drain  away 
from  the  dwellings  and  tow-ard  the  street. 
Private  walks  and  driveways  are  often  water 
collectors,  discharging  upon  tfie  public  walks, 
with  no  regularity  of  interval  and  in  such 
manner  as  to  often  make  the  walks  unduly 
hazardous  during  the  cold  and  wet  season. 
This  drainage  also  has  a  tendency  to  wear 
fixed  water  courses  along  and  in  the  walk. 
For  these  reasons  all  effort  should  be  made 
to  rid  the  walks  of  water  as  quickly  as  possi- 
ble, and  the  method  here  offered  will  apply 
to  grades  up  to  4  per  cent. 

Again,  the  principles  enunciated  are  suffi- 
ciently obvious  to  most  of  us  to  be  axiomatic, 
but  it  is  not  unusual  in  formal  sidewalk  spe- 
cifications, to  find  requirements  for  trans- 
verse slope,  without  regard  to  grade.  The 
average  contractor  engaged  in  this  class  of 
work  will  blindly  follow  a  "rule  of  thumb," 
with  acquiescence  on  the  part  of  the  average 
inspector  allotted  to  the  engineer,  unless  ex- 
plicit instructions  to  the  contrary  are  issued. 
How  should  walks  laid  on  grades  in  excess 
of  4  per  cent  be  treated?  .M  first  glance  it 
might  appear  desirable  to  give  the  walk  a 
crown  similar  to  that  prescribed  for  pave- 
ments, in  order  that  the  middle  of  the  w-alk. 
which  is  also  the  path  of  the  greatest  number 
of  pedestrians,  may  rapidly  shed  snow,  ice 
and  water.  It  might  also  appear  less  objec- 
tionable to  have  a  gradually  increasing  and 
curved  incline  on  either  side  of  the  center, 
than  to  have  all  of  the  incline  in  one  direc- 
tion across  the  walk.  As  the  principles  already 
stated  for  transverse .  slope  apply  with  the 
same  force  to  a  crowned  surface,  and  for  the 
further  reason  that  this  form  of  construction 
would  have  to  be  built  with  greater  care  than 
is  usually  accorded  this  class  of  work,  aiid  at 
a  greater  expense,  this  idea  may  be  dismissed 
without  further  comment. 

The  answer  to  this  question  appears  to  lie  in 
restricting  the  amount  of  surface  drainage  to 
the  area  of  the  walk  by  either  providing  suit- 
able depressions  in  the  earth  surface  on  either 
side  of  the  walk,  or  laying  artificial  drains  to 
serve  the  '  same  purpose.  The  walk  should 
then  be  laid  without  tranverse  slope,  as  the 
longitudinal  incline  is  sufficient  for  purposes 
of  drainage. 

In  connection  with  the  subject  of  slope  m 
the  parking,  brief  mention  may  be  made  of 
the  admissibility  of  steps  in  sidewalk  con- 
struction. .As  a  general  proposition  the  writer 
is  of  the  opinion  that  they  should  be  avoided 
wherever  it  is  possible  to  do  so.  They  are 
from  400  to  500  per  cent  more  costly  than 
walks  of  the  same  area,  exclusive  of  proper 
guard  rails:  thev  add  to  the  expense  of  main- 
taining the  parking  by  creating  excessive 
slopes;  thev  subject  the  pulilic  to  needless  haz- 


ard in  sleeting  weather ;  they  are  dangerous 
to  persons  afflicted  with  bodily  infirmities; 
they  add  to  the  lighting  bill  of  the  city.  The 
objections  apply  to  all  ordinary  conditions. 
Situations  undoubtedly  exist  where  steps  af- 
ford the  only  possible  convenient  means  of 
ingress  or  egress  for  the  public  from  one 
street  to  another,  or  from  one  section  of  a 
city  to  another.  On  residential  streets  of  short 
extent,  where  the  lot  lines  may  lie  parallel 
with  terraces,  and  where  the  street  walk  may 
be  placed  at  a  considerable  distance  from  the 
curb,  .steps  may  be  used  with  good  effect.  Ce- 
ment walks  with  a  float  finish,  brick  walks 
laid  of  unglazcd  brick,  and  cinder  walks,  on 
grades  as  high  as  12  per  cent  and  possibly 
higher,  may  be  used  by  the  public  with  no 
apparent  discomfort  at  all  times,  except  when 
the  walks  are  covered  wnth  ice,  and  the  in- 
sertion of  steps  for  the  purpose  of  reducing 
the  grades  would  appear  to  be  of  doubtful 
economy.  Limestone  flags  and  walks  con- 
structed of  glazed  tile,  in  vogue  in  some  sec- 
tions of  this  country,  are  slippery  in  wet 
weather  on  relatively  low  grades.  There  is 
one  feature  of  the  prescribed  slope  for  park- 
ing that  deserves  consideration  in  communi- 
ties of  rapid  growth,  where  certain  streets 
in  the  residential  districts  are  so  located  as 
to  invite  invasion  by  business  houses.  In  such 
localities  the  slope  in  the  parking  should  be 
held  down  to  the  minimum  commensurate  with 
satisfactory  drainage,  in  order  that  the  walk 
may  be  extended  out  to  the  curb  without  cre- 
ating an  excessive  inclination  or  needlessly 
require  building  up  over  the  top  of  the  curb. 
Given  two  walks,  A  and  B,  located  parallel 
with  corresponding  curbs,  a  and   b. 

Let  Aa  equal  distance  between  curb  and 
walk  A. 

Let  Bb  equal  distance  between  curb  and 
walk  B. 

Let  IVa  equal  width  of  walk  A. 
Let  Wb  equal  width  of  walk  B. 
Let  Sa  equal  per  cent  of   slope   in   narking 
for  A. 

Let  Sh  equal  per  cent  of  slope  in  parking 
for  S. 

Let  lA  equal  transverse  incline  in  A  in 
pertentage. 

Let  IB  equal  transverse  incline  in  B  in  per- 
centage. 

.    Let  %a  equal  per  cent  of  grade  of  curb  a. 
Let  %b  equal  per  cent  of  grade  of  curb  b. 
Let  ab  equal  elevation  of  grade  at  intersec- 
tion  of  curbs. 

Let  AB  equal  elevation  of  grade  at  inter- 
section of  walks. 

Then,  for  walks  of  equal  w-idth  and  equi- 
distant from  the  curbs,  when  the  curbs  leave 
the  intersection  on  equal  ascending  grades, 
and  with  uniform  slope  in  the  walks  and  uni- 
form slope  in  the  parking,  for  both  cases,  AB 
equals  ab  plus  ( Bb  plus  Wb)  %a  plus  {Aa) 
Sa  plus  (Wa)  I  A. 

The  symbols  here  used  are  applicable  to  re- 
quirements  for  walk  A. 

While  this  formula,  and  others  that  will  be 
referred  to.  may  seem  long  and  involved,  a 
mere  glance  will  show  that  they  require  but 
the  simplest  of  arithmetical  operations  in  their 
solution  and  that  the  symbols  are  used  sim- 
ply for  brevity. 

For  walks  on  level  grades  the  second  term, 
(Bb  plus  Wb)  %a.  is  equal  to  zero,  and  there- 
fore drops  out.  For  curbs  on  equal  descend- 
ing grades  the  second  term,  (Bb  plus  Wb) 
%a.  is  prefixed  by  a  minus  sign.  In  other 
respects  the  formula  is  the  same  and  may  be 
used   for  the  three  conditions. 

If  one  walk  is  wider  than  the  other,  and 
(Bb  plus  Wb)  is  equal  to  (Aa  plus  Wa), 
satisfactorv  results  may  be  had  by  taking  the 
mean  of  AB.  as  obtained  by  the  formula  as 
written  and  when  B  and  b  is  substitiUed  for 
A  and  a.  It  must  be  borne  in  mind,  however, 
that  where  the  curb  grades  exceed  4  per  cent 
the  slope  in  the  parking  should  be  reduced 
on  ascending  grades  in  order  to  avoid  excess- 
ive inclination  at  the  approach  to  the  curb. 

If  the  walks  are  of  the  same  width,  but 
walk  A  is  remote  from  the  curb  and  walk  B 
is  near  the  curb,  where  the  curb  is  on  level 
grade,  then  AB  is  obtained  by  inserting  in  the 


formula    the    nomenclature    applicable    to    the 
walk  B   (nearest  to  the  curb).     In  case  this 
determination  leaves  little  or  no  slope  in  the 
parking  along  walk  A,  the  grade  equal  to 
(Bb)    Sb  plus   (Wb)   IB 

Bb  plus  Wb 
should  be  extended  through  point  AB,  to  an 
intersection  with  the  regular  gradient  of  walk 
A.  Solving  the  formula  for  AB  for  both 
walks  and  subtracting  the  result  obtained  for 
the  near  walk  from  that  obtained  for 
the  remote  walk,  we  find  a  certain  difference 
in  elevation,  which,  divided  by 

(Bb)    Sb  plus   (Wb)   IB 


Bb  plus  Wb, 
gives  the  distance  from  the  point  AB  to  the 
grade  intersection.  We  thus  find  that  walk  B 
has  one  controlling  grade  point  located  at  the 
walk  intersection,  while  walk  A  has  two,  one 
of  which  is  located  at  the  intersection  of  A 
and  B  and  the  other  at  some  distance  there- 
from, at  the  intersection  of  the  two  gradients. 
If  the  curbs  in  this  case  depart  from  the  in- 
tersection on  substantially  equal  ascending 
grades,  the  formula  should  be  applied  for 
walk  B,  the  same  as  for  level  curbs,  and  the 
AB  so  found  should  be  used  for  controlling 
grade  for  both  walks  A  and  B.  If  the  curbs 
in  this  case  depart  from  the  intersection  on 
substantially  equal  descending  grades,  the 
formula  may  be  applied  in  the  same  manner 
as  for  ascending  grades,  e.xcept  where  this 
result  causes  a  reverse  slope  in  the  parking 
along  the  remote  walk,  when  two  controlling 
grade  points  in  the  remote  walk  A  should  be 
determined  as  described  in  a  previous  case. 

It  is  not  the  intention  of  the  writer  to  go 
into  wearisome  detail  of  this  whole  subject. 
The  variations  in  the  relationship  between 
sidewalk  and  curb  are  almost  infinite,  but  the 
general  principles  to  be  borne  in  mind  in  the 
solution  of  any  given  problem  are  not  many, 
and  can  be  applied  to  almost  all  combinations. 
His  purpose  is  to  lay  stress  upon  matters 
often  disregarded  because  of  their  seeming 
insignificance,  and  to  aid  in  securing  proper 
recognition  and  rational  treatment  of  the  side- 
walk question. 

The  sidewalk  is  in  reality  the  most  import- 
ant surface  structure  on  a  street,  for  the  vast 
majority  of  the  public  travel  on  foot.  Many 
a  family  has  lived  through  generations  with- 
out owning  a  vehicle  of  any  kind.  The  house- 
holder may  carry  his  drink,  food,  raiment, 
and  even  his  .furniture,  fuel  and  building  ma- 
terials without  the  use  of  a  road,  but  he  can- 
not be  deprived  of  a  foot  path  leading  to  his 
home  or  to  his  means  of  livelihood. 

Serving  so  many  of  us,  it  does  not  seem 
unreasonable  to  a.sk  that  the  sidewalk  be  given 
a  place  of  equality  with  and  that  it  receive 
the  same  application  of  professional  skill  in 
design  that  is  accorded  to  that  part  of  the 
street  devoted  to  the  u.se  of  brutes  and 
vehicles. 

One  does  not  have  to  travel  far  and  wide, 
nor  to  observe  sidewalks  in  many  cities,  to 
find  horrible  examples  in  sidewalk  grades  and 
be  impressed  with  the  inequality  that  exists 
in  this  matter,  and  which  is  generally  occa- 
sioned by  indifference  and  neglect  of  some 
one. 

The  location  of  walks  with  reference  to 
curb  lines  and  property  lines  is  often  consid- 
ered an  executive  duty,  in  which  case  the 
engineer  may  not  be  consulted,  and  the  loca- 
tion is  fixed  by  some  arbitrary  rule.  By  ap- 
plying the  methods  previously  discussed  for 
the  determination  of  sidewalk  grades  at  street 
intersections  it  will  be  readily  seen  that  the 
location  of  the  walks  with  reference  to  the 
curb  lines  may  be  rationally  determined  by 
the  gradients  of  the  intersecting  and  adjacent 
curbs. 

Reversing  the  operation  heretofore  de- 
scribed, the  required  elevation  of  grade  for 
curb  intersections  may  be  determined  from 
given  conditions  for  sidewalks.  We  thus 
come  to  the  question  of  establishing  curb 
grades,  and  it  may  be  pertinent  to  inquire  if  it 
is  sufficient  to  prescribe  elevation  of  grade  for 
curb  intersection  only,  and  use  uniform  grade 
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for  curb  throughout  a  block  in  all  cases,  or, 
if  it  would  not  be  well  under  certain  aggra- 
vated conditions  to  break  grade  at  intersection 
of  walks  with  curbs,  in  order  to  modify  steep 
walk  approaches. 

It  is  quite  customary  in  small  towns  and  in 
certain  rapidly  growing  sections  of  the  larger 
cities,  where  there  is  not  immediate  call  for 
paved  or  curbed  streets,  to  establish  walk 
grades  without  regard  to  how  a  future  curb 
grade  may  fit.  Again,  such  places  may  have 
established  grades  for  curbs,  with  no  regard 
as  to  the  possibility  of  placing  a  future  walk 
at  a  desirable  grade.  Either  of  these  condi- 
tions, upon  the  ultimate  completion  of  the 
street  improvements,  gives  rise  to  situations 
that  have  all  the  earmarks  of  unsightly,  incon- 
venient and  objectionable  patchwork,  against 
which  the  public  may  with  justice  protest. 


Road  Construction  Plant  of  the  Board 

of  Road  Commissioners  of  Wayne 

County,  Michigan. 

Some  years  ago  Wayne  County,  Michigan, 
adopted  a  plan  for  the  construction  of  good 
roads  throughout  the  county.  In  accordance 
with  this  plan  a  board  of  county  road  com- 
missioners, reporting  to  the  County  Super- 
visors, was  appointed  to  handle  and  disburse 
all  money  appropriated  for  county  road  pur- 
poses. A  definite  systematic  plan  of  road 
construction  covering  a  period  of  years  was 
adopted,  and  work  under  this  plan  has  now 
been  under  way  for  four  years.  The  work  of 
the  Commissioners  is  extensive,  covering,  as 
it  does,  the  main  highways  leading  into  the 
city  of  Detroit  and  the  main  highways  radia- 
ting from  the  smaller  communities  in  the 
county.  One  feature  of  especial  interest  in 
the  work  of  the  Commissioners  is  the  com- 
paratively large  mileage  of  concrete  paved 
roads  that  have  been  constructed.  Of  this 
type  of  road  about  1-5  miles  have  been  com- 
pleted or  are  under  way  at  the  present  time. 
Most  of  the  road  work  has  been  done  by  day 
labor,  at  times  as  many  as  250  men  being  in 
the  employ  of  the  Commission. 

In  its  road  work  the  Board  has  eliminated 
all  hand  and  horse  labor  wherever  the  same 
or  better  results  could  be  achieved  by  ma- 
chinery. Stone,  cement  and  sand  are  hauled 
in  trains  of.  from  two  to  six  cars  holding 
seven  ton  loads  by  road  engines.  Water  is 
piped  and  pumped  by  gasoline  engines  wher- 
ever possible.  Plowing  and  grading  are  done 
behind  an  engine.  Concrete  is  mixed  in  a 
mechanical  batch  mixer  which  travels  under 
its  own  power  and  from  which  a  long  crane 
protects  over  the  work  on  which  a  clam  shell 
bucket  travels  with  the  mixed  material.  The 
accompanying  figures  taken  from  the  4th  an- 
nual report  of  the  Road  Commissioners  for 
the  year  ending  Sept.  30,  1910,  show  the  orig- 
inal cost  of  the  plant  used  by  the  Commis- 
sioners in  its  road  work : 

Haullns  and  Grading  Machinery 
and  Equipment: 

Steam    enerines    2     $  4,870.00 

Road    rollers    4  9,607.00 

Seven  ton   stone  dump  wagons...  24  6.780.00 

Top  boxes  for  same 24  432.00 

ToriRiifs   for   same .  1  16.00 

Sprinkling  wagons    12  2,229.00 

Team  dump  wagon.s 4  440.00 

Graders    2  42.";. 00 

ScarifieT    1  424.711 

Plows 3  61. TS 

Tool  wagons    4  190.00 

Tool  boxes   2  S.r.O 

Scrapers,   Doan    3  IS. 00 

Scrapers,   steel   2  9.50 

Scrapers,    hand    1  1.00 

Scrapers,  wheeled  4  100.00 

$25,609.54 
Concrete  Equipment: 

Concrete  mixers    2     $  3,47S.00 

Platform  for  same 1  23.15 

Concrete  carts    6  114.00 

Wheelbarrows     37  130.27 

Road  forms    7  45.90 

Road  irons,  25  feet  long 3  17.50 

Trowels    2  1.50 

Galvanized  cylinder   1  2.50 

Floats  steel    1  .95 

Wire    screens    1  1.50 

Name  plates    2  27.50 

2-in.  black  lead  pipe,  feet.  5,367 302.17 

Canvases  for  protecting  concrete.  24  433.93 

Tarpaulins,   20x30    2  78.00 


Tarpaulins.    12x15    2  23.40 

Water  tanks,   stationary 2  1.5.00 

Hydrant  reducer  1  4.75 

Special  goose-neck  reducer 1  1.20 

Hose    •  15-50 

Tampers,  various  sizes 9  b.lb 

Iron  pins 48  12.00 

T-squares  (grading  bars) 9  \>m 

i  4,741.06 
Maintenance  Equipment: 

Street  sweeper  (and  extra  broom)       1     $  238.00 

Road   drag    1  15.63 

Sevthe  and   snath 3  5.-io 

Tar  kettles.  100  gallons 2  220.00 

Wire  and  splint  brooms 14  8.40 

Sprinkling  cans   14  14.00 

Barrel  spouts  15  -9" 

$  502.18 
Blacksmithing  Outfit  and  Tools: 

Post  drill    1     i  lO-S? 

Ratchet  drill   1  6.75 

Breast  drill  1  S-lb 

Drill  bits  set  4.15 

Anvil    1  16.80  , 

Forge    1  10-80 

Tongs,  pairs ■       ^  '»-°^ 

Reamer    1  -SO 

Hacksaw    1  1-00 

$  58.85 
Shovels  and  Handled  Tools: 

Shovels,   K  H 87     $  63.53 

Shovels,   D.  H 67  4S.40 

Shovels,  scoop  7  ■'■^' 

Spades,  garden   J  4.SS 

Spades,  tilmg  20  1S.90 

Stone   forks    li  30.69 

Picks                       47  30. 1 5 

Grub  hoes 2  1.00 

Mattocks    14  11-20 

Stone  rakes   5  S.lb 

Post  hole  digger 1  1-50 

Hoes    3  I.  lb 

Crowbars   ' 4   iAU^ 

$  225.00 
Concrete  Tile  Making  Equipment: 

Molds,  8-in 5     $  JI'^S 

Molds,   12-in J  153.50 

Top  rings,  8-in 5  4.00 

Top    rings,    12-in._    3  2.85 

Bottom  nngs.  8-m ^6  is.ou 

Bottom  rings,  12-in 72  46.90 

Irons  for  bending  reinforcemetit. .       1  ^.00 

Pallets    200  2i-12 

$  341.87 
Camp  Equipment: 

Mess  and  bunk  tents..                           2     %■  104.86 

Outhouse  tents   2  3.92 

Tent  cover.  20x30,  with  poles 1  42.14 

Canvas  fences ,2  ,'-„„ 

Cots - 18  16.02 

Pads  for  cots 15  18.75 

Comforters    18  1^.64 

Pillows 18  »-»f 

Pillow-cases   l|  fj^ 

B  blankets   18  28.62 

G  blankets  IS  10-62 

Towels   ,-     l'  '■-''" 

Dishes,  cutlery,  pots,  kettles,  cook- 
ing  utensils   and     other     camp 

equipment    98.93 

$    361.17 

In  addition  to  the  above  the  Commissioners 

own  the  following : 

Cost. 

Carpenters'  tools  if      32.73 

Miscellaneous    ;. .■ • ,  lil-^n 

Ens'ineering    and    office    equipment 1,025.97 

Cement  testing  apparatus 55.05 

The  total  original  cost  of  the  plant  and 
property  was  $3.3,185.38.  The  depreciation  for 
1909  was  placed  at  $3,8.50.88  and  the  deprecia- 
tion for  1910  at  15  per  cent  was  placed  at  $4.- 

400.18.     This  makes  the  present  value  of  the 
plant    and    propertv   $25,934,02. 


Annual  Convention  of  the  American  Road 
Builders'  Association. — The  seventh  annual 
convention  of  the  American  Road  Builders' 
.Association  will  be  held  Dec.  6,  7,  8  and  9 
at  German  House,  East  Michigan  and  New 
Jersey  Sts.,  Indianapolis,  Ind.  The  ses- 
sions will  be  devoted  to  the  presentation  of 
a  large  number  of  technical  papers  on  road 
and  pavement  construction  and  mainte- 
nance, and  discussions  of  the  papers  and  of 
Tuatters  pertaining  to  the  work  of  high- 
way improvement.  In  accordance  with  the 
custom  inaugurated  at  the  sixth  annual 
convention  held  a  year  ago  at  Columbus, 
0.,  an  exhibit  of  road  making  materials 
and  machinery  will  be  held  in  connection 
with  the  convention.  Ample  exhibition 
spaces  have  been  obtained  in  German 
House,  and  in  the  summer  garden  con- 
nected  with   it,   thus    bringing   the   sessions 


of  the  convention  and  the  exhibits  to- 
gether. The  meetings  and  exhibits  will 
be  open  to  the  public  and  a  general  invi- 
tation to  attend  is  extended  to  all  inter- 
ested in  highway  work.  The  headquarters 
of  the  association  are  at  150  Nassau  St.. 
New  York   City. 


Notes  on  Road  and  Street  Work. 

Scarifying    An     Old    Gravel   Road. — The 

officials  in  charge  of  the  County  Road  Sys- 
tem of  Frotennc  County,  Ontario,  use  a 
scarifier  in  breaking  up  old  roads.  Mr. 
Geo.  W.  Smith,  County  Engineer,  informs 
us  that  the  scarifier  has  been  used  with 
good  success  in  breaking  up  some  of  the 
hardest  roads  in  the  county.  In  one  in 
stance  on  old  gravel  and  limestone  road 
was  broken  up  to  a  depth  of  10  in.  for  a 
'width  of  18  ft.  and  a  length  of  one  mile  in 
two  days.  A  traction  engine  was  used  to 
haul  the  scarifier.  The  engine  was  hired 
at  the  rate  of  $10  per  day,  the  owner  of  the 
engine  running  it  and  furnishing  his  own 
coal  and  oil.  In  this  particular  case  it  took 
two  more  days  with  the  grader  to  put  the 
road  up  in  shape. 


Cost  of  Pavement  Maintenance  at  Bir- 
mingham, England. — The  city  of  Birming- 
ham, England,  according  to  the  report  of 
the  City  Engineer  for  the  year  ending 
March  31st  last,  had  170,694  sq.  yds.  of 
wood  pavement  maintained  directly  by  the 
corporation.  The  cost  of  this  maintenance 
during  the  pas't  year  was  $4,424,  or  about 
2.56  cts.  per  square  yard.  This  cost  was 
for  repairs  only  and  not  for  renewals.  The 
city  alsi)  had  an  area  of  111..5.S5  sq.  yds.  of 
wood  pavement  under  maintenance  con- 
tract with  the  Improved  Wood  Pavement 
Co.  The  amount  paid  during  the  past  year 
for  this  maintenance  was  $19,736,  or  about 
17.48  cts.  per  square  yard,  this  payment 
covering  according  to  contract  the  cost  of 
entire  renewals  where  necessary.  The  fol- 
lowing table  shows  the  expenditure  per 
year,  the  mileage  and  the  cost  per  mile  for 
repairing  various  classes  of  pavements  and 
for  cleaning,  watering  and  gritting  streets 
for  the  year  ending  March  31,  1910: 

Expend!-     Mile-      Cost  pei 
ture.       age.  mile. 

£  £      s.  d. 

Repairing      macadamized 

streets    23.242     220.92     105     4     !■ 

Repairing  granite  pave- 
ments       3,528       39.18       90     1     2 

Repairing  wood  pave- 
ments and  part  renew- 
ing      4,972       20.22     245  IS     I) 

Cleansing   paved    streets.20,811       59.40     350     7     3 

Cleansing      macadamized 

streets    17,111     220.92       77     9     I 

Watering   paved    streets.      766       59.40       12  IS     1 

Watering      macadamized 

streets    1.631     220.92         7     7     S 

Gritting  paved  streets...   2,148       59.40       36     3     4 

Gritting-         macadamized 

streets    16     220.92         0     1     R 


Oiling  Shell  Roads. — In  many  coast 
cities,  particularly  in  the  south,  there  is  a 
considerable  mileage  of  streets  which  have 
been  surfaced  with  shell.  In  some  of  the 
states  these  roads  are  constructed  of  oyster 
shells,  but  in  Texas  most  of  the  roads  are 
surfaced  with  clam  shells.  In  Houston. 
Tex.,  there  are  a  number  of  streets  of  this 
type,  and  that  city  has  recently  undertaken 
the  oiling  of  these  streets.  An  asphaltic 
oil  furnished  by  the  Texas  Co.  was  used  for 
this  work,  which  proved  so  successful  that 
it  is  hoped  to  treat  all  of  the  city's  shelled 
streets  in  a  like  manner.  The  oil  wa.^- 
shipped  in  tank  cars  fitted  with  steam  coils 
by  means  of  which  it  was  heated  by  a 
portable  boiler  and  allowed  to  run  into  dis- 
tributing wagons.  The  streets  were  first 
cleaned  of  all  dust  and  the  oil  applied  at  a 
temperature  of  over  2(X)°  F.  at  the  rate  of 
1  gal.  per  square  yard.  Time  was  allowed 
for  the  street  to  absorb  as  much  oil  as  pos- 
sible. "The  surplus  was  then  absorbed  by 
sand  or  dust  spread  over  the  street  and 
then  swept  off,  exposing  the  original  sur- 
face. 
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Low  Cost  Roads  for  Small  Towns.— The 

following  method  of  constructing  roads  par- 
ticularly suitable  to  towns  where  appropria- 
tions are  small  and  the  mileage  great  was 
given  by  Mr.  Charles  W.  Ross  in  a  paper 
on  the  "Modern  Surface  Treatment  of 
Roads,"  read  before  the  recent  National 
Good  Roads  Convention  at  St.  Louis,  Mo. : 
In  the  first  place,  a  road  should  be  pre- 
pared and  rolled  so  that  it  is  perfectly 
smooth  before  any  finishing  coat  is  applied. 
In  ridins  over  some  roads  it  is  found  that 
the  surface  resembles  the  waves  of  the 
ocean.  This  is  caused  by  loads  of  material 
being  dumped  at  different  points,  top  lev- 
eled off,  leaving  the  center  of  the  load  un- 
disturbed and  more  compact  by  being 
dumped.  As  the  surface  material  is  so 
much  softer,  when  the  road  is  first  leveled 
and  raked,  these  depressions  do  not  appear, 
but  the  hard  core  in  the  center  of  each  load 
will  remain  there  and  grow  more  and  more 
exaggerated  by  the  action  of  the  traffic. 
The  wheels  going  over  the  hard  place  and 
striking  the  soft  will  leave  the  road  very 
uneven.  Every  load  of  gravel  or  stone 
placed  upon  the  surface  of  the  street  should 
be  dumped  upon  a  platform  or  every  shovel- 
ful should  be  so  handled  that  it  will  be 
evenly  spread.  In  this  way  it  is  possible 
to  get  a  smooth,  even  surface.  A  good 
quality  of  gravel  spread  upon  the  surface 
of  the  road  and  thoroughly  rolled  and  wet 
and  covered  with  a  preparation  of  some  of 
the  heavy  asphaltic  oils  or  the  lighter  tar 
preparations  will  make  a  road  almost  free 
from  dust  and  cheap  to  maintain.  This 
method  will  appeal  particularly  to  the 
towns  where  the  appropriations  are  small 
and  the  mileage  great. 


"Prepared  Filler"  in  Macadam  Construc- 
tion.— During  1909  Cornell  University  and 
the  U.  S.  Office  of  Public  Roads  co-oper- 
ated in  the  construction  of  an  experimental 
road  at  Ithaca,  N.  Y.,  for  the  purpose  of 
testing,  by  actual  service,  different  bitumi- 
nous binding  materials.  One  of  the  most 
interesting  experiments  at  Ithaca  and  one 
by  the  way  which  was  not  originally 
planned  in  this  curb  was  the  use  of  a  "pre- 
pared filler."  This  experiment  was  made 
at  the  suggestion  of  Mr.  Charles  H.  Hoyt. 
U.  S.  Superintendent  of  Road  Construction. 
The  basis  of  the  experiment  is  the  incor- 
poration of  a  prepared  filler  with  the 
coarser    stones    of    the    macadam,    the    idea 


being  that  this  would  make  it  difficult  for 
motor  traffic  to  loosen  the  stones.  Two 
stretches  of  roads,  one  59  ft.  in  length  and 
the  other  75  ft.  in  length,  were  built  accord- 
ing to  this  method.  The  bottom  course  of 
the  road  was  constructed  the  same  as  the 
ordinary  macadam  road.  The  top  course 
stone  was  then  laid,  but  before  rolling  was 
covered  with  a  layer  of  prepared  filler  made 
of  stone  chips  sand  and  bituminous  ma- 
terial, all  of  which  was  heated  and  mixed 
together  in  a  concrete  mixer.  A  layer 
about  1%  ins.  in  depth  of  prepared  filler 
was  spread  over  the  top  course  stone  and 
was  then  harrowed  in  with  a  spike  tooth 
harrow  until  the  top  course  stone  appeared 
through  the  filler  course.  The  road  was 
then  rolled  until  it  was  firm  and  on  one  of 
the  sections  a  light  paint  coat  was  applied 
which  was  covered  with  chips  and  then 
rerolled.  On  the  other  section,  a  thin  sur- 
face coat  about  V2  in.  in  depth  of  the  pre- 
pared filler  was  spread  and  the  road  then 
re-rolled.  The  experiment  demonstrated 
that  the  physical  difficulties  in  using  the 
above  method  were  no  greater  than  those 
of  either  the  penetration  or  the  mixing 
method. 


Tarvia   Matrix  for   Road   Construction. — 

The  road  word  of  the  Urban  District  of  .'\lton, 
England,  included  the  laying  of  100  tons 
of  crushed  granite  upon  a  tarvia  matri.x. 
The  method  of  preparing  and  using  this 
matrix  was  described  in  a  recent  issue  of 
the  Engineering  Record.  For  the  matrix 
specially  prepared  H  in.  Clee  Hill  chippings 
from  the  roller  mills  were  used.  These 
chippings  were  heated  upon  hot  plates  J4 
in.  thick  over  a  furnace  consisting  of  an 
excavation  9  in.  deep  and  slightly  less  in 
width  and  length  than  the  plates.  The 
tarvia  was  heated  in  an  ordinary  tar  boiler, 
and  upon  reaching  a  temperature  of  125°  F. 
was  measured  out  and  mixed  with  the  chip- 
pings in  the  proportion  of  12  imperial  gal- 
lons per  cubic  yard. 

The  cost  of  the  matrix  was  as  follows. 

30  tons  roller  chippings  at  $3.36 $100.98 

280  imp.  gals,  of  Tarvia 24.81 

Manual    labor    (Including    construction    of 

furnace    20.33 

Team  labor   (hauling  fuel) 40 

Cost   of   fuel 1.21 

Total    • $147.75 

This  makes  the  cost  per  ton  slightly  less 
than    $5.     No    charge    is    made    above    for 


haulage  of  granite  and  tarvia  from  station, 
nor  for  the  use  of  boiler  and  plates. 

It  is  stated  that  on  a  sunny  day  it  is  not 
necessary  to  warm  the  whole  of  the  chip- 
pings: those  on  the  surface  of  heaps  being 
sun  dried  are  raked  off  and  mixed  with 
those  furnace  warmed  before  the  latter  are 
covered  with  tarvia.  It  is  said  to  be  very 
important  that  the  furnace  heated  chippings 
are  not  too  hot;  70°  F.  should  be  sufficient, 
as  excessive  heating  tends  to  make  the  re- 
sultant mixture  hard  and  brittle.  After 
heating,  the  matrix  is  heaped  until  required 
for  use;  if  of  the  right  consistency  it  ap- 
pears to  be  a  mass  of  shiny  black  particles, 
similar  in  appearance  to  anthracite  coal,  and 
for  weeks  after,  it  should  be  possible  to 
push  a  stick  into  any  part  of  the  mass  with- 
out effort.  In  using  the  material  the  sur- 
face of  the  road  being  scarified,  raked  and 
rolled  to  the  required  contour,  using  plenty 
of  water  during  the  rolling  of  the  founda- 
tion, the  matrix  was  spread  to  a  depth  of 
Vz  in.  and  covered  with  a  coating  of  2  in. 
basalt.  The  roller  was  then  moved  very 
slowly  on  to  the  .granite;  it  appears  to  be 
very  important  with  tarred  matrixes  that 
the  roller  be  moved  uniformly  and  slowly; 
quick  motion  was  found  to  give  the  wavy 
appearance  to  the  surface  so  common  with 
water  bound  roads.  After  the  roller  had 
passed  over  some  three  or  four  times  the 
matrix  appeared  through  the  crevices  of 
the  stone:  the  macadam  was  next  sprayed 
with  liquid  tarvia  and  covered  with  top 
binder,  using  the  same  material  as  for  the 
sub  binder,  arid  the  whole  sprinkled  with 
Sliepton  Mallett  Chippings  and  rolled  in. 
After  some  dozen  turns  up  and  down  roll- 
in''  was  stopped  for  the  day,  and  on  the 
following  day  a  few  more  turns  of  the 
roller  compietedly  finished  the  material. 
Before  commencing  the  second  day's  roll- 
ing the  few  interstices  that  appeared  were 
filled  with  top  binder  and  consolidated,  and 
the  same  material  used  for  a  neat  finish  to 
channel  stones  and  manhole  covers.  Im- 
mediately on  completion  the  material  was 
subjected  to  very  heavy  tests.  Twenty 
army  transport  engines,  each  hauling  three 
heavy  trucks,  passed  over,  leaving  no  de- 
pressions whatever  on  the  material  that 
had  been  perliminary  rolled  on  the  previ- 
ous day,  but  of  course  leaving  slight  tracks 
upon  the  work  in  hand;  these  tracks  were 
eliminated  by  passing  the  roller  over  three 
or  four  times. 
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Methocis  of  Handling  Tool  and  Mate- 
rial Supply  Trains  for  Railway 
Maintenance  Work.* 

BY    MR.    A.   S;    KELLOCC.t 

This  paper  is  a  review  of  the  supply  car 
system  as  in  operation  on  the  Tuscon  division 
of  the  Southern  Pacific  Co.  It  is  our  purpose 
to  deliver  on  a  regular  day  every  month  of  the 
year  to  section  foremen  and  others  what  mate- 
rial they  require  for  the  ensuing  thirty  days,  to 
pick  up  all  tools  in  need  of  repairs,  and  all 
scrap  on  the  entire  division.  We  operate  as 
follows : 

Two  regular  supply  cars  are  fitted  up,  one 
being  the  oil  car,  the  other  a  living  car  for  the 
supply  car  storekeeper  and  his  helper,  in 
which  is  also  stored  supplies  for  station  men, 
pumpers,  etc.  To  this  equipment  are  added 
three  common  standard  freight  cars,  in  which 
are  stored  all  spikes,  track  bolts,  track  tools, 
etc.,  for  section  men,  and  supplies  for  signal 
maintainers  on  the  block  signal  system,  and 
on  leaving  El  Paso  three  empty  flat  cars  with 
side  boards  and  one  empty  box  car,  the  latter 
being  used  to  load  all  second  hand  track  tools 
for  repairs,  such  as  picks,  tamping  bars,  shov- 
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els  to  be  rehandled,  etc.,  as  well  as  all  other 
material  of  that  nature.  On  the  three  flat  cars 
is  loaded  all  scrap,  the  different  classes  of 
scrap  bein.g  separated  as  much  as  possible.  In 
one  car  all  the  car  scrap  and  second  hand  ma- 
terial, such  as  brake  beams  and  couplers,  found 
along  the  ri.ght  of  way,  is  placed.  It  is  always 
understood  that  this  scrap  is  assembled  at  sec- 
tion tool  houses  and  piled  conveniently  near 
the  tool  house  close  to  the  track,  where  it  can 
be  loaded  in  the  least  possible  time.  For  this 
purpose  an  air  derrick  with  a  capacity  of  three 
tons  is  used,  which  with  the  superintendent's 
business  car  and  a  caboose  for  the  crew  makes 
up  the  supply  train. 

This  train  is  run  as  a  special  on  the  I8th  of 
each  month  and  is  also  used  as  a  pay  train, 
pay  checks  bein.g  delivered  to  the  section  fore- 
men, extra  gangs,  etc.,  by  a  regularly  author- 
ized division  paymaster.  On  this  trip  are  the 
superintendent,  storekeeper  and  the  several' 
roadmasters.  who  go  over  their  respective  dis- 
tricts. .A.t  times  the  division  engineer  accom- 
panies the  train.  It  takes  four  days  to  make 
the  main  line  trip  from  El  Paso  to  Yuma,  a 
distance  of  .560  miles.  Every  tool  house  is 
entered,  personally  gone  over  by  the  superin- 
tendent, storekeeper  and  roadmaster :  pump 
houses,  pumpers'  quarters  and  station  quarters 
are  inspected.  Wherever  the  section  foreman 
has  a  surplus  of  tools  they  are  turned  over  to 
the  supplv  cars  and  due  credit  allowed.  Where 


he  may  have  an  insufficient  supply,  he  is  fitted 
out  with  what  is  necessary  to  do  good  work. 
Every  tool  delivered  is  inspected.  The  super- 
intendent knows  when  he  leaves  each  section 
that  its  section  foreman  is  equipped  with  tools 
and  material  to  do  good  work  for  the  follow- 
ing thirty  days.  Requisitions  are  always  made 
out  by  the  section  foreman,  approved  by  the 
superintendent,  and  arc  in  the  hands  of  the 
supply  car  storekeeper  four  or  five  days  pre- 
vious to  the  date  the  supply  cars  are  scheduled 
to  leave  Tucson.  On  the  ground  oftentimes 
these  requisitions  are  reduced  or  increased  in 
quantity,  as  the  case  may  be,  as  conditions 
may  have  changed  between  the  time  the  sec- 
tion foreman  placed  his  order  and  the  arrival 
of  the  supply  cars,  so  that  this  trip  is  not  only 
to  deliver  material  but  is  one  of  a  monthly  in- 
spection by  the  officer  in  charge  of  the  division 
with  his  assistants.  The  turning  in  of  old 
tools  and  material  for  the  new  is  carried  out 
and  followed  rigidly,  even  in  the  case  of  ma- 
terial which  is  not  further  usable.  Every 
third  month  the  branch  line,  about  eighty  miles 
in  extent,  is  gone  over.  Every  pound  of  scrap 
is  picked  up  and  when  the  supply  cars  arrive 
at  Yuma,  the  western  terminus,  the  superin- 
tendent is  satisfied  that  the  division  has  been 
thoroughlv  cleaned  of  scrap  and  is  in  abso- 
hitclv  first  class  working  order  as  to  tools  and 
material  necessary  to  do  first  class  work,  and 
also  that  every  man  has  been  correctly  paid. 
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When  these  supply  cars  were  first  instituted 
so  many  track  tools  were  collected  that  scarce- 
ly a  new  track  tool  was  ordered  for  nearly 
two  years.  Hand  cars  are  also  picked  up  on 
this  trip  and  left  at  Tucson,  the  division  head- 
quarters on  the  trip  west,  unloaded  and  re- 
paired. The  car  with  the  second  hand  tools  is 
also  set  out,  all  tools  being  immediately  re- 
paired and  all  shovels  rehandled  in  the  shops, 
so  that  with  but  very  little  addition  of  new 
tools  the  same  tools  picked  up  one  month  are 
repaired  and  given  out  the  following  month. 
Thus  the  only  charge  made  against  operating 
accounts  for  this  class  of  material  is  that  of 
labor  and  what  material  is  required  to  repair 
such  tools.  With  the  derrick  car  all  frogs  in 
need  of  repair,  as  well  as  hand  cars,  are  load- 
ed, and  almost  every  trip  during  the  past  four 
or  five  months  there  have  been  picked  up 
wrecked  cars,  etc.,  which  in  each  case  means 
the  saving  of  sending  the  100  ton  derrick  and 
crew  to  the  scene  of  the  wrecked  car.  The 
trucks  are  previously  separated  by  a  couple 
of  car  men  sent  out  for  this  purpose  on  pas- 
senger trains  in  advance.  The  saving  in  the 
operation  of  the  supply  cars  cannot  be  cor- 
rectlv  estimated,  they  being  so  diversified  and 
so  many.  Following  are  some  of  the  things 
they  eliminate ; 

Thev  have  reduced  O.  S.  and  D.  reports  on 
damaged  and  company  freight  ^!i  per  cent. 
They  save  local  freight  crews  handling  this 
class  of  supplies,  which  almost  invariably 
means  overtime  to  them.  '  They  save  revenue 
trains  handling  this  class  of  freight.  They 
save  local  freight  trains  from  being  burdened 
with  a  lot  of  material  sent  in  haphazard  from 
sections  and  .stations  from  month  to  month 
for  repairs.  They  save  the  loss  and  leakage 
of  oils  on  shipments  made  by  local  freight  and 
consequent  damage  to  commercial  frei.ght, 
which  is  often  loaded  along  with  company 
supplies.  They  pick  up  all  the  scrap  and  get  it 
to  the  mills,  instead  of  leaving  it  for  the 
roadmaster  to  drift  a  car,  which  is  handled  by 
local  trains,  set  out  at  station  after  station, 
and  then  the  scrap  is  only  half  picked  up. 
They  reduce  complaints  from  section  men  and 
others  as  to  non-receipt  of  material,  as  their 
receipts  for  material  delivered  on  their  requi- 
sitiotvs  are  secured. 

Before  the  advent  of  the  supply  cars  the 
Southern  Pacific  Co.  ran  a  scrap  train  with  an 
extra  crew  over  this  division.  Upon  arrival  at 
Yuma,  the  western  terminus,  there  had  been 
picked  up  forty-four  carloads  of  scrap.  This 
was  the  result  of  not  running  a  supply  and 
scrap  train,  but  leaving  it  to  drift  cars.  One 
mav  think  this  a  rather  bad  condition  of  af- 
fairs, but  it  is  safe  to  say  that  a  great  many 
railroad  companies  not  operating  supply  cars 
can  do  this  very  thing  right  now.  The  Tucson 
division  now  averages  about  ten  to  twelve 
car  loads  of  scrap  per  month,  representing  all 
kinds  of  scrap  and  second  hand  material,  and 
it  is  surprising  where  it  all  comes  from,  as^  it 
often  looks  as  though  section  men  were  dig- 
ging up  scrap  buried  years  ago  by  their  prede- 
cessors. The  Los  .Angeles  division,  several 
years  ago,  ran  a  strictly  scrap  train  once  only. 
It  took  about  three  months  to  complete  the  di- 
vision, including  all  branches,  and  the  value 
of  this  train  figuretl  over  $40,01)0,  the  operat- 
ing accounts  being  credited  with  that  amount. 

The  tanks  in  the  oil  car  in  this  supply  car 
e(|uipment  are  piped  with  air  pressure  drawn 
from  the  train  line,  so  it  is  not  necessary  to 
have  oil  pumps.  Oil  for  the  ne.xt  station  de- 
liveries is  drawn  into  nil  cans  and  receptacles 
between  stations. 

The  division  superintendent  feels  that  only 
by  accompanying  the  monthly  supply  cars  and 
noting  conditions,  can  an  approving  officer  be 
(|ualitied  to  correctly  sign  these  monthly  requi- 
sitions for  material.  There  was  considerable 
antagonism  against  the  supply  cars  when  they 
were  first  inaugurated,  but  section  foremen 
and  roadmastcrs  would  now  be  a  unit  in  oppo- 
sition against  their  discontinuance,  and  they 
were  the  ones  who  looked  upon  it  with  suspi- 
cion and  distrust  when  first  inaugurated.  The 
inspection  given  by  the  superintendent  and 
his  assistants  has  had  a  wonderful  effect  on 
the  general  appearance  and  tidiness  of  tool 
houses,  as  there  was  a  time  when  each  section 


man  had  so  much  miscellaneous  material  in 
these  tool  houses  that  they  had  hardly  room 
enough  to  get  their  hand  cars  inside,  and  they 
were  still  ordering  material,  which  they  had 
buried  under  sacks  of  spike  hole  plugs,  etc. 
The  inspection  of  section  men's  tool  houses 
and  their  equipment,  as  one  feature  only,  is  a 
commendation  to  the  supply  cars. 

In  the  interim  between  the  monthly  trips,  a 
semi-monthly  trip  is  made  to  the  roundhouses 
and  car  shops,  where  the  sub-stores  are  lo- 
cated. The  supply  car  storekeeper  takes  their 
supplies  witli  him  on  this  trip.  He  goes  over 
their  stock  where  necessary,  by  checking  up 
their  stock  books,  helping  them  where  neces- 
sary to  get  their  stock  in  order,  tag  and 
properly  mark  it,  take  away  surplus  material 
and  give  them  what  they  need.  The  supply 
car  storekeeper  is  responsible  for  the  general 
appearance  of  these  outside  stores.  He  sees  , 
that  all  bad  order  wheels  are  promptly  shipped 
in  to  the  division  store,  where  they  can  be 
worked  over;  takes  a  check  of  baggage  trucks 
and  warehouse  trucks  at  each  station,  and  he 
also  makes  a  trip  over  the  branch  every  thirty 
days,  though  not  at  the  time  when  the  regular 
monthly  main  line  trip  is  made. 

All  scrap  is  loaded  at  district  terminals  be- 
fore the  arrival  of  the  supply  cars  by  section 
yardmen,  and  it  is  only  necessary  at  such 
points  to  switch  the  cars  into  the  supply  train. 
.At  Tucson  all  these  cars  of  scrap  are  gone 
over  carefully,  good  second  hand  material 
picked  out,  the  scrap  being  shipped  on  to  the 
mills.  This  sorting  over  and  shipping  are  also 
done  at  Yuma. 

nv    MR.    C.    H.   ROST.t 

On  the  rnad  with  which  T  am  connected 
there  are  operated  four  cars,  consisting  of:  1. 
A  car  with  necessary  shelves  for  miscellaneous 
material  and  supplies  for  all  departments.  The 
car  is  arranged  with  ample  space  to  provide 
sleeping  accommodation  for  attendants.  2.  A 
car  with  necessary  racks  and  shelves  in  one 
end  for  roadway  tools,  in  the  other  end  floor 
space  for  spikes  and  track  bolts.  3.  _A  car 
with  necessary  tanks  with  self  -  measuring 
pumps  for  oil  supply;  also  contains  waste  bin 
and  necessary  racks  for  oil  cans.  4.  .An  ordi- 
nary box  car  for  stationery.  This  car  is  load- 
ed by  the  stationery  department,  supplies  be- 
ing loaded  in  station  order,  and  the  car  is  re- 
leased as  soon  as  empty.  The  first  three  cars 
mentioned  are  provided  with  end  doors,  to  en- 
able attendants  to  pass  from  one  to  the  other 
while  the  train  is  in  motion.  They  travel  on 
local  freight  trains  when  making  deliveries, 
and  cover  the  entire  line  of  1,000  miles  in  ten 
days,  averaging  100  miles  per  day,  two  at- 
tendants being  required  to  handle  the  work. 

Requisitions  are  due  from  all  departments 
on  the  25th  of  each  month.  These  on  receipt 
are  registered  and  any  bulky  items  not  carried 
bv  the  cars  are  drawn  off  to  be  shipped  other- 
wise. They  are  then  stamped  "To  be  filled  by 
supply  cars,"  and  turned  over  to  attendants, 
who  draw  off  a  summary  of  material  needed, 
and  check  with  the  various  sections  in  the 
storehouse,  to  ascertain  if  the  material  is  on 
bnu'l  with  which  to  stork  the  cars.  Items 
short  are  immediately  reported,  and  efforts 
made  to  get  them  before  date  of  departure 
Two  days  before  cars  arc  due  to  leave,  they 
arc  stocked  for  the  trip,  and  by  closely  check- 
ing the  orders  received  and  stocking  cars  ac- 
cordingly, it  has  been  found  that  very  few- 
complaints  are  registered  on  accoimt  of  run- 
ning out  of  any  items  on  route. 

No  supplies  are  delivered  by  cars,  with  ex- 
ception of  oil  or  tools  for  extra  gangs,  unless 
the  attendants  hold  approved  requisitions  for 
same.  When  deliveries  aie  made,  items  are 
circled  on  the  original  requisitions,  which  are 
.sent  in  at  the  close  of  each  day's  business.  In 
addition  to  this,  receipts  are  prepared  in  dupli- 
cate, hcarin,g  the  requisition  numbers  and  the 
date  of  delivery;  one  copy  receipted  is  re- 
tained by  the  attendant,  and  turned  in  with 
requisitions,  while  the  other  copy  is  given  the 
party  receiving  the  material,  who  signs  it  and 
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sends  it  to  his  approving  officers.  On  receipt 
of  the  requisitions,  items  circled  as  delivered 
are  invoiced  against  the  department  ordering 
same,  and  invoices  are  checked  in  the  division 
offices  against  the  receipts  sent  in  covering  the 
delivery.  In  case  any  items  are  not  delivered 
they  are  back  ordered  and  taken  care  of  the 
following  month,  unless  items  are  duplicated, 
in  which  case  the  back  order  is  canceled,  with 
permission  of  the  maker. 

One  of  the  greatest  advantages  gained  by 
operating  the  car  is  the  picking  up  of  old  ma- 
terial, a  large  percentage  of  which  can  be  re- 
paired at  a  small  cost  and  reissued.  We  in- 
sist on  old  material  being  turned  in  when  new 
is  drawn.  On  the  return  of  the  cars  this  is 
closely  inspected,  and  any  that  is  worth  repairs 
is  immediately  put  in  shape  to  be  reissued,  the 
worthless  being  scrapped,  credit  as  to  its 
worth  being  allowed  the  department  to  which 
it  properly  belongs,  If  this  material  were  not 
picked  up  and  taken  care  of  by  the  cars,  it 
would  reach  the  scrap  dock  in  scrap  cars,  and 
would  nearly  all  he  worthless  and  unfit  for  re- 
pairs when  received  in  this  manner.  The 
value  of  the  material  picked  up  for  repairs  by 
the  supply  cars  will  more  than  pay  the  ex- 
pense of  operating  them.  During  the  season 
when  track  work  is  extensive,  sufficient  tools 
are  carried  to  take  care  of  extra  gangs. 

Once  each  year,  usually  in  October  or  No- 
vember, in  connection  with  the  supply  cars, 
there  is  run  what  is  known  as  an  "Economy 
Special."  Accompanying"  the  special  are  all 
division  officers,  a  representative  of  the  sta- 
tionery department,  and  last,  but  not  least,  the 
storekeeper.  Every  building  on  the  right  of 
way — stations,  towers,  shops,  roundhouses,  car 
repairers'  shanties  and  hand  car  houses — in 
fact  everything  resembling  a  building,  is  in- 
spected, and  all  surplus  serviceable  material 
and  tools,  including  those  needing  repairs,  is 
picked  up  by  the  special  and  returned  to  the 
general  store.  The  first  trip  of  this  kind  was 
inaugurated  three  years  ago,  and  the  result 
was  amazing  to  all,  the  material  picked  up  rep- 
resenting a  greater  value  than  was  anticipated. 
The  result  of  this  trip  cannot  be  based  alone 
on  the  value  of  the  material  reclaimed,  its  in- 
fluence being  worth  much  more  to  the  com- 
pany, as  the  trip  one  year  later  demonstrated. 
Less  than  10  per  cent  of  the  material  picked 
up  on  the  initial  trip  was  gathered  in  on  the 
second.  Some  of  the  older  men  on  the  line 
are  talking  about  it  yet,  as  we  gave  them  all  a 
thorough  house  cleaning. 

Branch  lines  of  from  ten  to  forty  miles  are 
not  covered  by  the  cars,  as  the  small  amount 
of  material  to  be  taken  care  of  would  not 
justify  the  time  consumed.  Oil  cans  and  tools 
needing  repairs  are  sent  to  junction  points, 
and  orders  are  taken  care  of  by  the  cars  at 
these  points  and  are  shipped  from  there. 
Branch  lines,  however,  are  covered  by  supply 
cars  once  each  year  when  run  in  connection 
with  the  "Economy  Special."  The  cars  run 
about  the  same  time  each  month,  varying  only 
a  day  or  two.  and  this  allows  agents,  section 
men  and  lamp  men  to  order  closely,  as  they 
know  what  is  required  to  last  them  between 
trips,  when  they  are  regular.  A  schedule  is 
prepared  sufificiently  in  advance,  showing  divi- 
sions, date  and  trains  on  which  cars  will 
travel,  and  this  is  mailed  direct  to  each  party 
interested.  The  transportation  department 
follows  this  schedule  closely  and  moves  the 
cars  promptly  according  to  same. 

The  supply  car  is  not  alone  a  benefit  to  the 
store  denartment,  but  all  departments  gain 
through  its  operation.  Its  field  should  not  be 
limited,  but  broadened,  and  everv  item  of  ma- 
terial that  can  be  handled  by  this  means  of 
delivery  should  be  added  to  its  work.  Small 
items  ordered,  which  usually  are  handled  by 
baggage  or  on  local  freight  trains,  as  far  as 
consistent  should  reach  the  consignee  through 
the  supply  car,  thereby  saving  handling  and 
expense  to  the  transportation  department  and 
preventing  loss  or  damage.  Since  we  have 
used  the  "cars  for  such  deliveries,  our  claims 
have  been  materially  decreased,  thus  savine 
correspondence  and  labor  in  all  departments. 
By  giving  the  cars  close  attention  and  follow- 
ing up  the  details  in  connection  with  them 
very  satisfactory  results  are  being  obtained. 


Novembei  9,  1910. 
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Cost   of   Washing   Gravel   for   Ballast. 

The  following  costs  of  washing  gravel  for 
ballast  are  given  in  the  Railway  and  Engineer- 
ing Rcviezv  for  Oct.  1,  1910,  by  S.  B.  Rice, 
Roadmaster,  Richmond,  Fredericksburg  &  Po- 
tomac R.  R.  The  washing  plant  is  located  near 
Fredericksburg,    Va. 

The  gravel  is  loaded  from  a  pit  by  steam 
shovel,  in  the  ordinary  manner,  the  loaded 
cars  being  dropped  down  on  a  gravity  track  to 
position  over  a  large  concrete  hopper,  into 
which  the  material  is  dumped,  and  from  which 
it  is  taken  by  a  conveyor  up  an  incline  to  the 
top  of  the  plant,  about  45  ft.  high,  where  it  is 
discharged  into  a  steel  lined  box  3x6  ft.  in 
size  and  1  ft.  deep.  This  box  opens  into  the 
top  of  a  chute,  6  ft.  wide  and  lined  with 
steel  plate.  As  the  gravel  is  delivered  into  the 
box  water  is  discharged  upon  it  from  a  flat 
nozzle   1   in.   wide  and   24  ins.   long.     On  the 


smootli  surface  of  the  bottom  of  the  chute 
1-in.  iron  bars  are  laid  transversely,  to  ob- 
struct the  flow  of  material  and  cause  it  to  be 
more  thoroughly  washed.  The  nozzle  delivers 
water  at  the  rate  of  about  800  gal.  per  minute. 
From  this  chute,  which  is  8  ft.  in  length,  the 
gravel  is  carried  against  a  double  screen  stand- 
ing at  an  angle  of  about  4o°.  The  first  of 
these  screens  has  meshes  1  in.  square,  and 
the  second,  which  is  It  in.  in  rear  of  the  first, 
%  in.  square.  Material  which  does  not  pass 
the  screens  drops  into  a  bin,  and  that  which 
does  pass  falls  upon  another  chute  and  then 
passes  through  another  scries  of  screens  until, 
finally,  all  the  material  is  sorted  into  the  vari- 
ous sizes  of  washed  gravel,  pebbles  and  build- 
ing sand,  the  last-named  material  falling  into 
a  settling  rank  of  water,  the  sand  collecting 
in  the  bottom  and  being  withdrawn  through 
conical  steel  hoppers. 


The  material  which  is  used  for  ballast  is 
all  over  %-in.  in  size.  To  convey  an  idea  of 
the  cliaracter  of  the  work,  a  run  of  22,100  cu. 
yds.  of  rough  gravel  was  dumped  into  the 
plant,  from  which  18,050  cu.  yds.  of  washed 
gravel,  and  .■i,102  cu.  yds.  of  sand  were  ob- 
tained. The  muddy  material  washed  from 
this  quantity  of  gravel  amounted  to  618  cu. 
yds. 

The  average  cost  per  cubic  yard  for  the 
washed  gravel,  loaded  on  cars  at  the  plant, 
was  17.61  cts.,;  the  cost  for  hauling  10.13  cts. ; 
and  the  cost  for  placing  in  the  track,  17.86 
cts.,  making  a  total  of  45.6  cts.  as  the  cost  for 
the  washed  gravel  in  place  in  the  track. 

The  percentage  of  various  products  of  the 
plant  are  as  follows :  Washed  gravel  for  ship- 
ment, 81.67  per  cent ;  sand  for  shipment,  14.04 
per  cent;  sand  wasted,  1.49  per  cent;  muddy 
material   wasted,   2.80   per   cent. 
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Design  for  a     Granite     Masonry     Sea 
Wall  at  Boston,   Mass. 

Concrete  has  replaced  masonry  to  a  large 
extent  in  recent  years  for  the  construction 
of  permanent  sea  walls  or  quay  walls.  While, 
therefore,  many  descriptions  of  old  masonry 
sea  wall  construction  are  available  a  very 
thorough  search  of  engineering  literature  will 
give  but  few  examples  of  recent  and  modern 
practice.  For  this  reason  the  work  described 
here  is  worth  attention.  This  work  is  being 
done  by  the  Land  and  Harbor  Commission 
of  Massachusetts,  Mr.  Frank  W.  Hodgdon, 
chief  engineer,  and  its  description  is  ex- 
tracted  from   the   engineer's   specifications. 

The  work  to  be  done  is  the  building  of  a 
solid  pier  or  wharf  1,200  ft.  long  and  30O  ft. 
wide,  enclosed  by  heavy  stone  masonry  sea- 
walls, and  the  filling  of  about  flOO  ft.  ^  in 
length    of    Northern    .\ve.    with   its    enclosing 


same  proportion  as  is  to  be  used  in  laying 
the  cap  stones. 

The  light  sea-wall  (Fig.  2)  along  the  north- 
easterly side  of  Northern  Ave.  shall  be  built 
of  granite  quarry  stone  on  a  foundation  of 
spruce  piles  cut  off  1  ft.  above  mean  low 
water. 

Tile  trench  for  the  heavy  sea-wall  shall 
he  excavated  to  a  depth  of  about  28  ft.  be- 
low mean  low  water ;  the  excavation  shall  be 
36  ft.  wide  on  the  bottom  with  such  side 
slopes  as  may  be  necessary  to  maintain  the 
bottom  width  until  the  foundation  of  the  wall 
is  in  place.  The  excavation  for  the  light 
sea-wall  shall  be  to  a  depth  of  not  less  than 
23  ft.  below  mean  low  water  and  shall  ex- 
tend from  a  vertical  line  through  the  top 
front  line  of  the  wall  to  a  line  35  ft.  in  front 
of  the  same,  with  such  side  slopes  as  may 
be  necessary  to  maintain  the  bottom  width 
until  the  foundation  of  the  wall  is  in  place. 


and  split  straight,  the  stones  in  the  face 
of  the  w-all  and  those  forming  the  main  ties 
across  and  along  the  wall,  back  of  the  face,  to 
be  in  large  blocks  weighing  not  less  than 
5  tons  each  and  of  the  following  dimensions : 
height  2  to  3  ft.,  length  not  less  than  6  ft.  and 
generally  not  over  12  ft.,  and  width  at  least 
P/i  times  the  thickness;  the  beds  and' builds 
to  be  parallel  and  out  of  wind  and  the  sides 
and  ends  substantially  at  right  angles  to  the 
beds.  The  spaces  between  the  above-de- 
scribed stones  shall  be  filled  with  similar 
stones  the  full  height  of  the  course  and  of 
as  large  a  size  as  the  spaces  will  permit.  The 
stones  shall  be  laid  compactly  with  good  bond 
and  full  to  line  and  grade;  the  bond  in  the 
face  and  at  rear  end  of  face  headers  to  be 
not  less  than  15  ins.  All  the  front  face  stones 
in  the  two  off-set  courses  at  the  bottom  of 
the  wall  shall  be  headers;  above  this  at  least 
one-fifth    the    area    of    the    face    of   the   wall 


Fig.    1 — Section    of   Granite    Sea    Wall. 


Fig.  2 — Section   of  Granite   Sea   Wall   on    Files. 


light  sea-wall  and  bulkhead,  the  whole  located 
at  South  Boston,  Mass. 

The  sea-wall  (Fig..  1)  enclosing  the  pier 
or  wharf,  called  the  heavy  sea-wall,  shall 
be  built  of  granite  blocks  resting  on  a  bed 
of  granite  quarry  chips  with  a  ballast-backing 
as  follows :  below  mean  low  water  the  back- 
ing shall  consist  of  coarse,  clean  gravel  or 
small  stone,  having  a  width  of  14.5  ft.  at 
the  level  of  mean  low  water  with  a  back 
slope  of  not  less  than  1  on  1%,  and  above 
mean  low  water  it  shall  consist  of  quarry 
chips  or  broken  stone  of  such  sizes  as  will 
pack  closely  and  prevent  the  filling  from 
working  out  through  the  joints  of  the  wall, 
with  a  back  slope  not  less  than  1  on  1%  ex- 
tending frorn  the  back  top  line  of  the  cap 
stone.  The  joints  between  the  stones  on  the 
back  of  the  wall  from  the  cap  stone  down 
to  the  level  of  mean  high  water  shall  be 
pointed  with   Portland  cement   mortar  of  the 


The  foundation  for  the  heavy  sea-wall  shall 
be  constructed  in  the  trench  excavated  there- 
for and  shall  consist  of  granite  quarry  chips 
of  such  assorted  sizes  as  will  pack  together 
and  make  a  solid  foundation  under  the  wall. 
The  chips  shall  be  compacted  by  divers  using 
steel  crowbars  and  the  top  surface  shall  be 
carefully  trimmed  to  line  and  grade.  They 
shall  extend  at  least  5  ft.  in  front  of  the 
front  foundation  stones  of  the  wall  and  at 
least  4  ft.  back  of  the  rear  foundation  stones. 

Soon  after  the  foundation  course  of  the 
wall  has  been  laid,  any  space  in  the  trench 
below  a  depth  of  23  ft.  below  mean  low  water 
and  in  front  of  the  foundation  course  shall 
be  filled  solid  with  granite  chips  compacted 
in  the  same  manner  as  the  chips  under  the 
wall. 

The  portion  of  the  heavy  sea-wall  below 
the  level  of  mean  low  water  shall  be  built 
of  good   quality   granite  quarry   stone,   sound 


shall  be  headers  uniformly  distributed  and 
all  headers  in  the  face  of  the  wall  shall  be 
at  least  9  ft.  long.  The  work  shall  be  done 
by  divers  skilled  in  this  class  of  work,  who 
have  had  experience  and  given  satisfaction 
in  similar  work.  I':ach  stone  shall  be  laid  on 
the  bed  which  will  make  the  most  compact 
work  and  must  have  direct  bearing  on  each 
and  every  stone  directly  under  it ;  such  bear- 
'  ing  to  be  sufficient  to  prevent  its  being  broken 
by  the  weight  of  the  stones  which  are  to  be 
placed  above  it.  Extra  care  must  be  taken 
with  the  stones  at  the  face  of  the  wall  where 
each  stone  must  have  a  full  bearing  on  the 
stones  on  which  it  rests.  The  space  in  the 
vertical  joints  between  the  stones  shall  aver- 
age not  more  than  4  ins.  in  width  and  each 
stone  when  set  shall  be  laid  with  its  sides 
in  close  contact  with  the  adjacent  stones  pre- 
viously laid.  No  spalls  or  pinners  shall  be 
used    in    laying    the    stone   below   low    water 
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The  stones  shall  be  laid  in  courses  with  their 
beds  at  right  angles  to  the  face  of  the  wall; 
so  far  as  is  practicable  the  thickness  of  each 
course  shall  be  the  same  throughout  the 
length  of  the  wall  but  no  change  shall  be  made 
in  the  thickness  of  any  course  within  lUO-  ft. 
of  a  similar  change  in  the  same  course  and 
no  vertical  joint  shall  be  continuous  across 
more  than  one  course  except  where  a  change 
in  thickness  of  course  is  made  and  then 
said  joint  shall  not  be  continuous  across  more 
than  two  courses.  If  laid  during  spring  tides 
and  when  the  water  surface  is  below  mean 
low  water,  the  upper  course  of  the  masonry 
below  low  water  may  be  laid  by  the  masons 
who  are  to  do  the  work  on  the  upper  portion 
of  the  wall.  At  the  two  outer  corners  of 
the  pier  the  outer  corners  of  the  corner  stones 
shall  be  broken  back  about  1  ft.  before  the 
stones   are   laid. 

The  portion  of  the  heavy  sea-wall  above 
mean  low  water,  to  the  under  side  of  the  cap 
stone,  shall  be  of  the  same  general  char- 
acter as  the  wall  below  low  water  except 
that  the  stones  may  be  smaller  in  proportion 
as  the  width  of  the  wall  decreases  and  the 
portion  back  of  the  face  stones  need  not  be 
built  in  courses.  The  wall  shall  be  laid  by 
skilled    masons    and    not    by    divers,    and    all 


less  than  lu  ins.  in  diameter  at  the  butt  when 
cut  off  and  not  less  than  G  ins.  in  diameter 
at  the  point,  shall  be  lurnished  and  driven 
for  the  foundation  of  the  light  sea-wall. 
The'  piles  shall  be  spaced  as  shown  on  the 
plans,  shall  penetrate  not  less  than  15  ft. 
into  the  hard  clay  bottom,  and  be  driven 
so  that  the  piles  shall  be  in  straight  rows 
when  cut  off.  The  two  front  rows  of  piles 
shall  be  driven  at  an  inclination  of  1  hori- 
zontal to  6  vertical.  All  piles  shall  be  cut 
off  level  at  a  grade  1  ft.  above  mean  low 
water. 

After  the  foundation  piles  have  been  driven, 
pulled  into  place  where  necessary,  secured 
and  cut  off,  the  space  between  the  piles  and 
in  front  and  rear  of  the  same  to  the  lines 
shown  on  the  plans  shall  be  filled  with  broken 
stone  riprap  and  gravel  up  to  the  under  side 
of  the  concrete  cap. 

The  stone  and  gravel  filling  shall  be  de- 
posited carefully,  so  as  not  to  displace  any 
of  the  foundation  piles.  The  upper  surface 
under  the  concrete  cap  shall  be  carefully 
levelled,  trimmed  and  compacted  with  bars 
or  otherwise  to  the  grade  shown,  with  small 
stone  and  gravel,  to  form  a  bed  for  receiv- 
ing the  concrete  cap.  The  riprap  shall  con- 
sist of  sound  and  clean  broken  quarry  stone. 
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Fig.  3 — Wooden  Fenders  for  Granite  Sea  Walls. 


spaces  between  the  large  stones  shall  be  filled 
with  spalls  or  chips  and  the  wall  made  as 
compact  as  possible. 

At  the  two  outer  corners  of  the  pier  the 
outer  corners  of  the  corner  stones  from  the 
top  of  the  cap  stones  to  2  ft.  laelow  mean 
low  water  shall  be  rounded  to  a  curve  having 
a  radius  of  2  ft.  and  shall  be  pointed  smooth. 
The  cap  stones  for  both  the  heavy  and 
light  sea-walls  shall  be  selected  stone  having 
sufficient  height,  not  less  than  3  ft.,  to  bring 
the  top  of  the  walls  to  the  required  grades, 
the  width  to  be  the  full  thickness  of  the  wall 
and  each  stone  to  be  not  less  than  4  ft.  in 
length.  Joints  between  coping  stones  shall 
not  exceed  %  in.  The  cap  stones  shall  be 
laid  in  Portland  cement  mortar  mixed  in  the 
proportion  of  1  part  of  cement  to  .3  parts 
of  sand  and  all  joints  shall  be  thorouKhly 
filled.  The  joints  on  the  face  and  top  shall 
be  raked  out  and  pointed  full  and  flat.  Either 
before  or  after  the  cap  stones  are  laid  they 
shall  be  dressed  on  top  with  fi-cut  work,  the 
front  and  back  lines  of  the  top  cut  straight 
and  the  front  and  back  faces  pointed  smooth, 
the  front  12  ins.  and  the  back  fi  ins.  down 
■from  the  top.  The  arrisses  shall  be  well 
defined. 

New,   sound   and   straight   spruce   piles,   not 


The  stones  in  front  of  the  piles  shall  weigh 
50  to  300  lbs.,  and  shall  have  the  interstices 
between  them  filled  with  smaller  stones.  The 
riprap  between  the  piles  shall  be  smaller 
stones,  of  such  a  size  as  will  pack  together 
closely  in  the  spaces  between  the  piles.  The 
gravel  in  the  rear  shall  be  clean  and  coarse, 
from  10  to  20  per  cent  of  the  bulk  to  consist 
of  stones  at  least  2  ins.  in  diameter. 

After  placing  the  riprap  and  gravel  filling 
in  the  foundation,  curbing  or  forms  shall  be 
built  and  securely  braced  in  place  along  the 
front  and  rear  of  the  foundation  where  shown 
on  the  plans,  with  such  cross  curbs  as  in 
the  opinion  of  the  Engineer  may  be  required 
in  order  to  properly  place  the  concrete.  The 
curbs  shall  be  built  of  plank  not  less  than 
2  ins.  thick  and  shall  be  removed  as  the 
work  proceeds,  but  no  curb  or  form  shall  be 
disturbed  or  removed  until  in  the  opinion 
of  the  Engineer  the  concrete  against  it  will 
not  be  endangered  by   such   action. 

The  space  around  the  piles  enclosed  bv  the 
curbs  or  forms  shall  be  filled  with  Portland 
cement  concrete,  to  the  grade  of  the  top  of 
the  piles;  dumping  of  concrete  so  that  it 
will  fall  through  the  water  will  not  be  al- 
lowed. 

No   concrete   .shall   be   laid    during   freezing 


or  inclement  weather.  The  concrete  shall  con- 
sist of  1  part  of  Portland  cement,  2  parts 
of  sand  and  4  parts  of  broken  stone  or  peb- 
bles; measurement  to  be  by  volume.  If  re 
quired  by  the  Engineer,  the  surface  of  the 
concrete  shall  be  protected  from  the  wash 
of  the  waves  while  it  is  being  placed  and 
until  it  has  set  by  such  barriers  or  coverings 
as  he  may  deem  necessary. 

The  wall  above  the  concrete  pile  cap  shall 
be  built  of  good  quality  granite  quarry  stone, 
laid  without  mortar,  in  the  location  and  of 
the  dimensions  shown  on  the  plans;  the  stones 
shall  be  of  large  size,  from  1  to  3  ft.  thick, 
laid  compactly  with  good  bond  and  full  to 
line  and  grade;  any  interstices  between  the 
stones  shall  he  filled  solid  with  pinners;  all 
the  work  shall  be  done  in  the  best  manner 
by  skilled  workmen. 

The  stones  in  the  face  of  the  wall  shall  be 
laid  so  as  to  have  sufificient  bearing  on  the 
stones  below  within  3  ins.  of  the  face  of  the 
wall,  to  make  good  work  without  the  use  of 
pinners.  The  width  of  horizontal  joints,  with- 
in 6  ins.  of  the  face  of  the  wall,  shall  not 
exceed  2  ins.  at  any  point,  and  no  pinners 
will   be  allowed   in   the   face  of  the   wall. 

In  the  front  portion  of  the  wall,  stretchers 
shall  be  not  less  than  18  ins.  in  width,  and 
the  height  shall  not  exceed  the  width.  Be- 
low the  top  course  under  the  cap,  headers 
shall  form  not  less  than  one-fifth  the  area 
of  the  face  of  the  wall,  they  shall  be  long 
enough  to  make  good  bond  with  the  stones 
in  the  rear  portion  of  the  wall,  and  shall  be 
uniformly  distributed  so  as  to  make  good  bond 
and  strong  work.  The  top  course  under  the 
cap  stone  shall  consist  entirely  of  headers. 

After  the  back-ballast  of  the  walls  is  in 
place,  the  filling  next  to  the  ballast  below 
sub-grade  shall  be  placed  carefully  and  in  such 
a  manner  as  will  exert  the  least  pressure 
against  the  wall  and  for  this  reason  it  shall 
be  placed  generally  in  layers,  allowing  as  much 
time  as  is  practicable  for  each  layer  to  settle 
before  placing  the  next  layer.  '  The  filling 
must  be  so  placed  that  if  it  has  anv  tendency 
to  flow,  the  direction  of  flow  shall  be  awav 
from  the  wall,  and  at  no  time  shall  any  fill- 
ing be  placed  within  50  ft.  of  any  wall  at 
a  higher  elevation  than  2  ft.  above  the  eleva- 
tion of  the  top  of  the  coping  of  said  wall. 

In  placing  the  dredged  material  upon  the 
area_  enclosed  by  the  walls,  any  method  which 
requires  that  it  be  mixed  with  a  large  volume 
of  water,  as  is  done  by  the  so-called  hydraulic 
or  suction  dredges,  must  not  be  used. 

Timber  fenders  (Fig.  3)  shall  be  built  on 
the  face  of  the  heavy  sea-wall,  consisting  of 
vertical  oak  timbers  12x12  ins.,  extending 
from  the  top  of  the  wall  to  about  2  ft.  be- 
low mean  low  water  and  spaced  8  ft.  on  cen- 
ters except  at  the  two  outer  corners  where 
they  shall  be  fitted  close  together  as  shown 
on  the  plans.  The  heads  of  the  vertical  sticks 
shall  be  capped  by  hard  pine  caps,  12x14  ins., 
on  edge,  extending  the  whole  length  of  each 
side  and  across  the  end  of  the  pier.  The 
caps  shall  be  notched  down  on  the  verticals 
as  shown  on  the  plans.  Between  the  vertical 
sticks  two  horizontal  rows  of  chocks,  of 
lOxlO-in.  hard  pine,  shall  be  placed  and  fitted; 
the  lower  row  to  be  1  ft.  above  mean  low 
water  and  the  other  midway  between  the 
lower  row  and  the  cap.  All  the  timbers,  both 
vertical  and  horizontal,  shall  be  secured  to 
the  wall  by  1%-in.  galvanized-iron  screw  bolts 
secured  to  the  wall  in  holes  at  least  8  ins. 
deep  in  which  the  bolts  shall  be  secured  by 
split  ends  and  wedges.  The  holes  shall  be 
filled  with  molten  lead  well  calked.  The 
washers  and  nuts  shall  be  counter-sunk  and 
the  bolts  shall  be  of  such  a  length  that  the 
outer  end  shall  not  come  within  l'/4  ins.  of 
the  face  of  the  timber.  The  vertical  fender 
timbers  at  the  outer  corners  of  the  pier  shall 
also  be  fastened  to  the  fenders  on  the  sides 
and  end  of  the  pier  by  three  wroncht-irnn 
straps,  each  6  ins.  wide  and  %  in.  thick,  the 
straps  being  made  fast  to  the  fenders  as 
shown  on  the  plans.  The  butt  joints  of  the 
caps  shall  come  between  the  verticals  and 
shall  be  ship-spliced  2  ft.  long  and  bolted 
with  four,  %-in.,  screw  bolts  in  each  splice. 
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A    New     Skip     Dumping     Device    for 

Cableways. 

A  new  device  for  dumping  cableway  skips 
has  been  developed  in  connection  with  the 
Ashokan  Reservoir  work  of  the  Catskill 
Acqueduct      As  described  in  our  issue  of  Oct, 


thence  to  the  main  drum  C.  By  pulling  down 
the  fall  block  A,  which  is  suspended  in  the 
loop  of  the  dump  line,  this  line  is  shortened, 
lifts  the  rear  of  the  skip  and  thus  dumps  it 
It  is  the  method  of  pulling  down  this  fall 
block  with  which  is  novel.  The  old  methpd 
was  by  a   cable   which   wound   upon   a   small 
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Sketch   Showing   Skip   Dumping    Device   for   Cableways. 


12  a  group  of  four  cableways  are  used  in  con- 
structing the  Olive  Bridge  Dam  portion  of 
this  reservoir.  These  cableways  are  of  the 
Lidgerwood  type  and  were  equipped  with 
I.ocher   skip   dumping   mechanism.     The   new 


drum.  This  method  worked  well,  but  was 
slow.  The  new  method  consists  in  pulling 
down  the  fall  block  by  means  of  a  cable 
which  is  fastened  to  the  block  and  passes 
from   there  through    a    stationary     shieve    D 


piston  acts  is  only  one-half  the  distance 
through  which  the  fall  block  is  moved.  The 
piston  is  operated  by  compressed  air  which 
is  used  for  operating  all  the  machines  in  the 
work. 

The  device  described  was  worked  out  by 
Mr.  C.  H.  Peters,  Master  Mechanic  for 
McArthur  Brothers  &  Winston,  the  general 
contractors    for   the   Ashakan    Reservoir. 


Sloper   Used   on  the  New  York  State 
Barge   Canal   Work. 

A  special  floating  derrick  handling  a  scoop 
bucket  designed  to  slope  the  banks  of  canal 
excavated  by  dredge,  is  shown  by  the  accom- 
panying cuts.  The  machine  was  bnilt  specifi- 
callv  for  work  on  the  Champlain  Canal,  in 
New  York  State,  the  section  of  which  had 
been  widened  and  deepened  by  a  20-in.  hy- 
draulic dredge.  The  banks  above  the  water 
surface  arc  left  untouched  by  the  dredge,  ow- 
ing to  the  impossibility  of  operating  the  cut- 
ter above  the  water,  and  arc  quite  irregular. 
The  "sloper"  was  designed  by  Mr.  George  E. 
Field,  superintendent  for  the  contractors,  the 
Atlantic,  Gulf  &  Pacific  Co.,  New  York  city. 

As  shown  by  the  drawings  the  derrick  is 
set  on  one  of  the  two  barges  which  are  each 
ViVi-xih  ft.  and  fastened  parallel  to  each 
other  with  a  10  ft.  space  between.  The  en- 
gine for  operating  the  derrick  and  bucket  is 
set  on  the  second  barge  opposite  to  the  loca- 
tion of  the  derrick.  The  derrick  is  equipped 
with  Terry  &  Tench  fittings.  The  dimensions 
are  indicated  on  the  drawing,  which  shows 
clearly  the  method  of  operating  the  bucket. 
The  bucket  digs  with  an  upward  motion,  be- 
ing pulled  by  the  line  attached  to  the  cutting 
end.     Two  lines  are  fastened  to  the  rear  of 
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Fig.    1 — Details    of    Bank    Sloping    Dredge. 


device  is  a  substitution  in  part  for  the  regula- 
tion Locher  mechanism. 

.^s  shown  by  the  accompanying  drawing, 
the  dump  line  and  the  hoisting  rope  are 
wound  on  the  same  drum  C  in  the  cableway 
tower  and  all  their  motions  coincide.  The 
dump  rope,  at  the  tower,  runs  down  through 
a  fall  block  A,  then  up  over  the  shieve  B,  and 


directly  below,  thence  through  a  shieve  £ 
fastened  to  the  end  of  a  piston  rod,  operated 
by  a  compressed  air  cylinder  about  12x72  ins. 
in  size  and  thence  back  to  a  stationary  an- 
chorage F  on  one  of  the  heavy  timbers  of 
the  tower.  By  passing  the  cable  through  the 
shieve  £  on  the  end  of  the  piston  it  will  be 
noted    that    the    distance    through    which    the 


the  bucket,  one  of  which  runs  ever  a  sheave 
in  the  end  of  the  boom  and  is  used  to  dump 
the  bucket, — the  other  runs  directly  from  the 
back  of  the  bucket  through  a  sheave  at  the 
base  of  the  mast  and  is  used  to  haul  the  buck- 
et back. 

The    lines    are    operated    by    an    10xl2-in., 
double  drum,  Lidgerwood  engine.    Two  other 
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engines,  each  (i.xlO  ins.,  located  near  the  bow 
arc  used  respectively  to  operate  the  lines  con- 
nected to  deadmen  up  and  down  stream,  and 
to  operate  the  spuds.  One  operator,  a  lire- 
man  and  five  men  constitute  the  usual  crew 
on  this  machine.  The  work  done  varies  ac- 
cording to  the  amount  of  material  to  be 
trimmed  off.  The  machine  has  trimmed  from 
50  lin.  ft.  of  bank  per  dav  of  8  hrs.  to  400 
lin.    ft. 

Templets  are  set  at  various  intervals  (about 
25  ft.)  along  the  banks,  indicating  the  correct 
slope  and  the  grade  to  which  the  operator 
works.  The  slope  is  produced  by  holding  the 
boom  at  a  certain  angle  with  the  horizontal, 
which  once  havin.g  been  found  by  the  "cut 
and     try"    method,    .generally    need       not      be 
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Book  Reviews. 

standard  Specifications.  —  Structural  Steel, 
Timber.  Concrete  and  Reinforced  Concrete.  By 
.lohn  C.  Ostrup,  iW.  Am.  See.  C.  E.,  Professor  of 
Structui-al  Engineering,  Stevens  Institute  of 
Teclinology.  McGraw-Hill  Book  Co.,  New  York, 
Cloth,   6.\9  ins.;  pp.   99.     $1. 

In  his  preface  the  author  says:  "A  serious  at- 
tempt has  been  made  to  incorpoi-ate  into  one 
volume  a  set  of  ten  specifications,  which  not 
only    cover    the    most    important    materials    used 


4: 


''  4x^xf-^\.  y 


fl" 


b\-k////^ 


K 


V*    •    •    o    •  ■  »    •  ■  I  5.  "^    ;  \  I 


--5i^7/;s/^e 


'l^'More 


t... 


Fig,    2 — Bucket    for    Bank    Sloping     Dredge. 


changed   while   digring  the  one   class  of  ma- 
terial. 

BILL  OF  MATERIAL  FOR  CANAL  BANK 
SLOPER. 

Derrick;                                     For  sloper.     Ft.  B.M. 

Boom    2         14".\14".x40'  1,306 

Boom  splice   2           6"xl4"x20'  280 

Mast     1         16"xl6"x36'  768 

Stiff  legs   ..• 2         12"xl2"x30'  720 

Stiff  legs   2         12"xl2"x34-  .S16 

Stiff  legs    2         12"xl2"x3S'  672 

Stiff  legs  fish   plates..     6           6"xl2"xl6'  576 

Stift   legs   braces 2           8"x  8"x24'  298 

Stiff   legs   braces 1           8"x  8"x30'  160 

Bull   wheel    4           8"x  8"xl2'  256 

Bull   wheel    2           8"x  8"x  8'  85 

Bull   wheel    2           6"x  6"xl2'  72 

Foot    block    2          ]4"xl4"x  5'  164 

6,273 
Blocking   under   derrick — 

fS         12"xl2"xl2'  432 

-I  4         12"xl2"xl7'  816 

1.2           4"xl2"xl8'  174 

1,422 
.Spreaders   between   barges — 

f4         ]2"xl2"xl6'  768 

\  4           6"xl2"x20'  480 

[4            6"xl2"xl0'  240 

1,488 
Trusses — 

Top  chord  2           8"xl2"x20'  320 

End  posts   4           8"xl2"xl4'  448 

Intermediate  posts   .     4           6"xl2"xl2'  288 

Verticals    4           6"xl2"x  6'  144 

Kick  blocks    4           3"xl2"xl0'  120 

Lower    chord 4           4"xl2"xl6'  2."i6 

Lower    chord 2           4"xl2"xl5'  120 

Lower    chord 6           4"xl2"x24'  .'i76 

Lower    chord 4           4"xl2"xl2'  192 

Lower    chard    splices  12       2V4"xl2"x  5'  180 

Lower  chord   packers  16       2i/4"xl2"x  1'  48 
Lower     chord       top 

blocks    4         12"xM"x  5'  280 

Lower     chord       end 

clamps    8          6"xl2"x  7'  336 

Bracing  between 

barges    4           6"xl2"xl4'  336 

Bracing  between 

barges    4           6"xI2"xI6'  _3S4 

4.028 
Housing — 

Main  boiler  and  engine,  operating  cabin, 

2"x4"    1.000 

Spud  and  pulling  engines.  1"  boards 2,000 

spud  and  pulling  engines,  2;^.board- •,•  •  };°»°0 

Smids   frame"" 2           6"xl2"xl6'  192 

ipudl  fraS^  ::: »     s-xio-xis'  _96o 

■2,352 


in  construction  work  of  any  magnitude,  but 
which  are  condensed  so  as  to  avoid  unnecessary 
repetitions,  a.re  consistent  throughout,  and 
which,  at  the  same  time,  conform  in  every  es- 
sential to  the  latest  experiments  and  investiga- 
tions, to  the  best  authorities,  to  modern  prac- 
tice and  to  the  author's  own  considei-able  ex- 
perience." It  is  safe  to  say  that  no  specification 
or  number  of  specifications  will  ever  be  devised 
which  will  meet  all  mental  conditions  of  engi- 
neers and  all  constructional  and  manufacturing 
conditions  of  actual  work,  and  Prof.  Ostrup's 
specifications  do  not  perform  the  impossible. 
Certain  distinctive  merits  can  be  accorded  them, 
however.  One  of  these  is  that  they  are  models 
of  concise  and  consistent  craftsmanship  in 
specification  writing.  Another  is  that  any  struc- 
ture built  in  strict  accordance  with  them  will 
be  a  creditable  one  in  workmanship  and  econo- 
my. These  two  qualifications  alone  commend 
the  book  to  general  practitioners  and  particular- 
ly to  students  in  our  engineering  schools  who 
have,  their  habits  and  methods  in  specification 
writing  to  develop.  Of  the  several  specifications 
given  those  for  reinforced  concrete  are  the  most 
completely  original  and  the  most  worthy  of 
study. 

Practical  Shaft  Sinking. — By  Francis  Donald- 
son, Chief  Engineer.  Dravo  Contracting  Co. 
McGraw-Hill  Book  Co.,  New  York.  Cloth,  6x9 
Ins.;  pp.   143;  illustrated.     $2. 

As  chief  engineer  of  a  firm  of  contractors  who 
have  become  known  as  experts  in  shaft  sinking, 
the  author  of  this  little  volume  speaks  from 
practical  knowledge  of  his  subject.  There  are 
ten  chapters  or  sections  to  his  book  and  of  these 
eight  are  thoroughly  practical  and  generally  use- 
ful. The  two  chapters  excepted  describe  certain 
boring  methods  used  in  Europe,  chiefly  in  min- 
,  ing  work,  and  describe  them  in  too  general  a 
way  to  convey  much  practical  information.  To 
the  general  contractor  the  chapters  on  plant 
and  on  sinking  methods  are  of  most  interest. 
In  the  chapter  on  plant  the  author  lists  the 
various  structures  and  machines  required  for 
ordinary  shaft  work  and  gives  a  multitude  of 
really  important  practical  hints  as  to  arrange- 
ment, capacities,  types,  etc.  An  Itemized  cost 
estimate  of  plant  for  a   500-ft.   shaft  closes  the 


chapter.  Following  the  chapter  on  plant  are 
two  chapters  on  soft  ground  shaft  sinking. 
These  chapters  are  chiefly  descriptive,  but  they 
contain  some  fairly  good  costs  and  some  useful 
hints  on  sealing  shaft  lining  when  passing  from 
soft  ground  to  rock.  Chapter  V  is  devoted  to 
sinking  in  rock.  This,  like  the  chapter  on  plant, 
is  thoroughly  useful,  containing  records  of 
progress,  efficiency  and  costs  which  are  directly 
usable.  The  final  chapters  on  pumping  and 
shaft  lining  are'  likewise  based  on  first  hand 
knowledge  and  experience.  Altogether  the  book 
is  good;  if  the  author  by  eliminating  general 
descriptive  matter  had  made  it  half  as  big  it 
would  have  been  twice  as  good. 


Power    Gas   and   the   Gas    Producer.— By   J,    C. 

Miller.     Popular  Mechanics  Co.,  Chicago.     Cloth 
5x8  ins.;  pp.   184;   illustrated. 

This  is  a  book  written  for  the  novice  or  non- 
technical reader,  and  it  has  all  the  limitations 
of  such  writings.  In  a  word,  the  engineer  will 
not  find  the  book  much  to  his  purpose.  As  a 
book  for  the  general  power  user,  it  will  serve 
a  good  purpose  in  making  him  generally  familiar 
with  gas  producer  construction,  operation  and 
use  and  in  giving  him  the  arguments  which  pro- 
ducer gas  power  presents  for  consideration  in 
comparison  with  other  forms  of  power. 

Applied  Thermodynamics — Bv  H.  W.  Spang- 
ler.  ,lolm  .Tos.  McVey,  Philadelphia,  Pa.  Cloth, 
6x9  ins.;  pp.   160;  illustrated.     $2.50. 

This  book  is  a  reprint  of  the  series  of  lectures 
given  to  the  students  of  mechanical,  electrical 
and  chemical  engineering  at  the  University  of 
Pennsylvania,  on  the  applications  of  thermody- 
namics to  engineering  problems.  Its  contents 
comprise:  Flow  of  gases  and  vapors;  flow  of 
steam;  efficiency:  air  engines;  steam  engines; 
steam  engine  tests;  refrigeration,  air  machines; 
refrigeration,  volatile  liquids;  absorption  ma- 
chines; internal  combustion  engines;  evapor- 
ators. 


General   Specifications  for  Structural   Work  for 

Buildings. — By  C.  C.  Schneider,  M.  Am.  Soc.  C. 
E,  Engineering  News  Publishing  Co.,  New 
Tork.  Paper,  6x9  ins.;  pp.  68;  illustrated.  75 
cents. 

Tills  pamphlet  contains  two  specifications,  one 
for  steel  construction  and  one  for  reinforced 
concrete  construction,  and  an  appendix  of  such 
data  as  weights  of  building  materials  and  mer- 
chandise, permissible  stresses  in  iron,  steel 
and  wood,  extracts  from  building  laws  and 
standard  framing  details.  The  specifications  are 
very  complete. 

Factory  Organization   and  Administration. — By 

Hugo  Driller.  McGraw-Hill  Book  Co.,  New 
York,     Cloth,  6.x9  Ins.;  pp.  317;  illustrated.     $3. 

This  book  is  worth  reading  by  contractors  for 
the  information  it  contains  on  management  ot 
labor  and  on  wage  systems.  The  author  writes 
specifically  for  the  manufacturer  or  works  man- 
ager, but  the  arguments  and  examples  which  he 
presents  on  organization,  cost  keeping,  and  wage 
systems  are  of  general  application.  The  follow- 
ing are  the  chapter  headings:  I.  Industrial  En- 
gineering. II.  The  Economic  Theory  of  Factory 
Location.  III.  The  Planning  of  Factory  Build- 
ings and  the  Influence  of  Design  on  Their  Pro- 
ductive Capacity.  IV.  Staff  and  Departmental 
Organization.  V.  Executive  Control  in  the  Fac- 
tory. VI.  Departmental  Reports.  VII.  The  Gen- 
eral Office.  VIII.  The  Order  Department. .  IX. 
Bills  of  Material.  X.  The  Drafting  Department. 
XL  The  Pattern  Department.  XII.  The  Pur- 
chasing Department.  Xtll.  Stores  and  Stock 
Departments.  XIV.  The  Production  Depart- 
ment. XV.  Foundry  Systems.  XVI.  The  Ma- 
chine Shop  and  Tool  Department.  XVIL  Ship- 
ping and  Receiving  Departments.  XVIII.  Time' 
Taking.  XIX.  Cost  Department.  XX.  Aids  in 
Taking  Inventory.  XXI.  Inspection  Methods  in 
Modern  Machine  Shops.  XXII.  Employment  of 
Labor  and  Labor  Problems.  XXIII.  Wage  Sys- 
tems.    XXIV.  The   Fixing   of   Piecework   Rates. 

XXV.  Principles   Underlying  Good   Management. 

XXVI.  A  Bibliography  of  Works  Management. 


The  American  Ditcher.— ey^xgH;  24  .PP.  Amer- 
icau  Ditching  Machine  Co.,  West  Mmneapolis, 
Minn. 

Al  catalog  which  gives  a  good  description  of 
a  ditching  machinery  TS'ith  illustrations  of  worK 
showing  its  adaptabilities  and  tables  showmg 
the  dailv  cost  of  operation  and  the  rates  ai 
which    various    sized    ditches    have    been    exca- 
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Very     little     appears     to 
liave  been  doing  during  the 
The  Doings     past    week    in   the    way    of 
of  the  awarding  new  railroad  con- 

struction    contracts.       Scv- 
Week.  eral     fair     sized     contracts, 

however,  have  been  let  and 
among  these  may  be  noted  the  following : 
Bunn  &  Co..  Big  Stone  Gap,  Va.,  for  the  con- 
struction of  a  5-mile  extension  of  the  Roar- 
ing Fork  R.  R.  in  Wise  County,  Va. :  Will- 
iams-McQuary  Contracting  Co..  Fort  Smith, 
Ark.,  for  a  considerable  amount  of  concrete 
work  for  the  St.  Louis  &  San  Francisco  R. 
R. :  J.  N.  Gillis  &  Son,  Brewton,  Ala.,  for 
grading  and  laying  track  on  10  miles  of  the 
Florida  &  Alabama  R.  R.  from  its  present 
terminus  to  Natural  Bridge,  Fla. :  C.  F.  Betz, 
Sioux  City,  la.,  for  filling  in  a  large  trestle 
on  the  narrow  gage  railroad  running  into 
Washington  Mills,  la. :  Peppard  &  Co.,  for 
the  construction  of  a  3,000-ft.  side  track  ex- 
tension near  the  Crystal  Falls,  Minn.,  depot 
for  the  Chicago  &  Northwestern  Ry. — The  va- 
rious railroads  seem  to  be  somewhat  slow  in 
placing  their  orders  for  rails  for  1911  deliv- 
ery. Several  good  orders,  however,  are  in 
sight.  Principal  among  the  near  probabilities 
are  33,000  tons  for  the  Erie,  which  is  looked 
to  to  develop  into  a  contract  at  almost  any 
moment.  Another  good  sized  tonnage  near 
being  closed  is  for  the  Norfolk  &  Western, 
involving  some  30,000  tons,  and  the  Pennsyl- 
vania may  close  up  on  100,000  tons  for  1011 
almost  any  day.  New  York  Central's  require- 
ments are  under  consideration  and  something 
also  is  looked  for  soon  in  this  direction. — 
Callahan  Bros.,  Omaha,  Neb.,  have  been 
awarded  the  large  contract  for  flood  protec- 
tion work  for  the  Kaw  Valley  Drainage  Board 
of  Kansas  City,  Kan.  The  contract  calls  for 
the  construction  of  solid  dikes  along  both 
banks  of  the  Kaw  River,  from  Turner,  the 
west  end  of  the  district  to  the  mouth  of  the 
river  and  the  removal  of  the  solid  obstruc- 
tions in  the  river.  The  drainage  board  re- 
cently disposed  of  a  $1,225,000  bond  issue  for 
drainage  work. — Bids  were  opened  on  Oct.  27 
for'a  large  dredging  contract  in  Oakland  Har- 
bor, the  San  Francisco  Bridge  Co.,  San  Fran- 
cisco, being  the  lowest  bidder  at  11.4  cts.  per 
cu.  yd.  The  contract  involves  the  dredging 
of  1,289,200  cu.  yds.  of  material.— The  U.  S. 
Reclamation  Service  has  been  authorized  to 
proceed  with  the  construction  of  the  Elephant 
Butte  Dam  in  New  Mexico  by  force  account, 
and  orders  have  been  issued  for  the  com- 
mencement of  work  on  living  quarters  and  on 
the  installation  of  a  power  plant.  About 
$7.50.000  is  available  for  preliminary  work. 
The  total  cost  of  the  project  will  be  about 
$7.000.000.— Prospects  .seem  good  for  the  let- 
ting of  contracts  by  the  Illinois  Central  R._  R. 
for  continuing  its  line  on  the  Alabama  Divi- 
sion from  Haleyville  to  Birmingham,  .\la.,_a 
distance  of  about  80  miles.  This  work  will 
probablv  be  a  heavv  steam  shovel  proposition 
with  about  2nn,000  cu.  vds.  of  team  work  near 
the  Birmingham  end.  '  In  all  the  yardage  to 
be  moved  will  be  nearly  3,000,000  cu.  yds.— 
Several  new  railroads  are  planning  to  let  con- 
struction contracts  for  portions  of  their  lines 
this  month.  Among  these  are  the  Gulf  & 
Magnolia  Northern  R.  R..  which  projects  a 
200-mile  line  from  Monroe.  La.,  to  Horatio  in 
Servier  County.  Ark.,  and  the  Fairview  &  In- 
termountain  Ry.  Co..  which  projects  a  25-mile 
line  from  Delta.  Colo.  The  contract  of  the 
latter  road,  of  which  Chas.  G.  Mantz,  1154 
Qarkson  St.,  Denver,  Colo.,  is  Secretary,  will 
be  for  track  laying. — The  Nueces  River  Val- 
ley R.  R.,  a  new  Texas  proposition  of  which 


W.  A.  Frisby,  Beeville,  Tex.,  is  President,  is 
reported  to  have  placed  contracts  for  the  first 
60  miles  of  its  road,  with  the  intention  of 
having  work  started  at  Beeville  on  Dec.  1. — 
The  Memphis  L'nion  Depot  Co.,  of  Memphis, 
Tenn.,  has  asked  bids  on  a  ■  considerable 
amount  of  concrete  work  in  connection  witli 
the  new  depot  at  Memphis.  The  contract 
will  amount  to  about  60,000  cu.  yds.  of  con- 
crete. 


In    glancing   through    the 
_,       _„.    .   ,       able     address     of     Mr.     A. 
Ihe  Utticial      Ernest    Prescott    upon    his 
Life  of  the       assuming  the  presidency  of 
„.^     T^       .  the    Institution    of    Munici- 

Clty  Engineer,  pg,  Engineers  of  Great 
Britain  at  its  recent  annual 
meeting  we  find  a  passage  which  will  attract 
the  attention  of  American  city  engineers.  Re- 
ferring to  the  tenure  of  office  of  municipal  en- 
gineers, Mr.  Prescott  remarks : 

I  need  only  refer  to  the  recent  case  of  a  muni- 
cipal engineer  who,  after  14  years  of  public 
service,  was  called  upon  to  resign  his  office. 
On  the  merits  of  the  case  it  is  not  my  business 
to  discuss,  but  it  undoubtedly  provides  us  with 
an  object-lesson  and  makes  us  realize  more  fully 
than  before  that  Government  protection  is  ab- 
solutely necessary  for  the  municipal  engineer 
it  he  would  discharge  his  duties  conscientiously 
and  honorably  and  without  fear  or  favour. 

In  this  country  the  City  Engineer  who  has 
held  his  office  continuously  for  14  years  is  the 
rare  exception.  Two  of  these  exceptions  oc- 
cur to  mind  as  we  write  this.  One  is  the  late 
Thomas  Murray,  who  served  continuously 
for  42  years  as  City  Engineer  of  Davenport, 
la.,  and  the  other  is  Mr.  , David  A.  Hartwell, 
who  has  just  resigned  as  City  Engineer  of 
Fitchburg,  Mass.,  after  20  years'  service,  to 
accept  the  position  of  Chief  Engineer  for  the 
Sewage  Disposal  Commission  of  that  city. 
These  are  notable  exceptions  for  in  many 
cities  each  change  of  municipal  administration 
means  a  new  city  engineer.  Just  why  an  engi- 
neer, who  has  performed  his  duties  ably  and 
conscientiously,  should  be  removed  from  office 
simply  because  he  is  of  a  different  political 
faith  from  the  administration,  is  a  question 
which  only  a  politician  can  answer.  Too 
often,  we  fear,  the  politician's  answer  will  be, 
"To  the  victors  belong  the  spoils." 


Michael    J.    Heney,    who 
died     last     month,     ranked 
Mirhael    T  among    the    foremost    rail- 

IVllcnaei  J.        ^^^^     contractors     of     this 
Heney.  country.     As    a    builder   of 

railroads  under  difficult 
conditions  many  consider 
him  to  have  been  without  an  equal.  He  built 
the  White  Pass  &  Yukon  R.  R..  and  at  the 
time  of  his  death  was  engaged  on  the  con- 
struction of  the  Copper  River  &  Northwest- 
ern R.  R.,  in  Alaska.  When  this  latter  work 
was  let  to  Heney  in  December.  1907.  it  was 
said  to  be  the  biggest  contract  ever  made  in 
connection  with  the  development  of  .\laska. 
The  greater  part  of  this  railroad  is  now  in 
operation  and  had  Mr.  Heney  li^ed  a  few- 
months  longer  he  would  have  seen  its  entire 
completion.  In  Alaska  Heney  was  considered 
to  have  done  more  for  the  actual  develop- 
men  of  that  country  than  any  other  one  man. 
In  Cordova,  on  the  day  of  his  funeral  all 
business  was  suspended  and  memorial  serv- 
ices were  held  in  all  the  churches ;  and  on  the 
Copper  River  &  Northwestern  R.  R.  all  trains 
were   at   a   standstill   for  ten   minutes   on    the 
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day  of  his  burial.  Heney  was  a  poor  boy,  and 
all  that  he  became  was  due  to  his  own  efforts. 
He  was  successful  in  his  work  and  his  pecu- 
niary rewards  were  large. 


The  recent  opening  of 
bids  for  work  on  the  Tri- 
The  New  York  ''^'■o"Sh  subway  in  New 
York  City  showed  quite 
Subway  Work,  clearly  the  great  increase 
in  number  in  the  past  few 
vears  of  contractors  willing 
to  bid  on  large  pieces  of  work.  A  few  years 
ago  you  could  have  counted  on  your  fingers  the- 
number  of  contractors  who  would  have  bid  on 
a  $2,000,000  public  works  contract ;  on  the 
New  York  work  last  month  23  contractors  or 
contracting  firms  submitted  bids.  The  total 
cost  of  this  work,  based  on  the  aggregate  of 
the  totals  of  the  lowest  bids  will  be  $80,836,- 
014.  The  smallest  single  contract  on  the  work 
amounts  to  $2,323.542 :  while  the  largest  con- 
tract amounts  to  $9,164,9.99.  Of  the  23  bid- 
ders but  one  submitted  bids  on  all  of  the  21 
contracts  into  which  the  work  was  divided. 
This  contractor,  it  may  be  noted  in  passing, 
was  the  lowest  bidder  on  10  of  the  contracts. 
Of  the  other  bidders  one  submitted  bids  on  11 
contracts,  one  bid  on  7  contracts,  three  bid  on 
4  contracts,  one  bid  on  3  contracts,  six  bid  on 
two  contracts  and  ten  bid  on  one  contract.  Of 
the  latter  three  were  the  lowest  bidders  on 
their  respective  contracts.  Another  contractor 
who  submitted  bids  on  only  two  contracts  was 
the  lowest  bidder  on  both  of  them,  the  total 
amount  of  his  bids  being  $7,020,771.  If  the 
work  is  awarded  to  the  lowest  bidders  it  will 
be  divided  up  among  ten  contractors.  With 
the  exception  of  two  contractors  from  Boston, 
Mass.,  one  from  Philadelphia  and  two  or 
three  from  other  places,  all  of  the  bidders 
have  their  headquarters  in  New  York  City. 


Citizens  of   some  of  the 
new    Western   cities  'Some- 
Sanitarv  times    adopt    rather    crude 

■'  methods    for    settling   sani- 

Note.  tary    questions.      Quite    re- 

cently some  of  the  resi- 
dents of  one  of  the  smaller 
cities  in  Oklahoma  became  dissatisfied  with 
the  septic  tank  used  in  connection  with  the 
city  sewer  system.  They  claimed  that  the 
tank  was  worthless  and  a  menace  to  the  pub- 
lic health,  and  they  expressed  their  dissap- 
proval  in  an  emphatic  manner  by  means  of  a 
charge  of  dynamite.  The  tank  was  completely 
destroyed  and.  the  sewer  system,  which  cost 
some  $40,000,  was  also  put  out  of  commis- 
sion. It  seems  to  an  outsider  that  a  safer, 
although  perhaps  not  sanitary,  way  of  show- 
ing disapproval  of  the  septic  tank,  would  have 
been  to  refuse  to  use  the  sewer  system  for  a 
period  of  say  -three  days. 


Good  progress  is  being  made  by  C.  J.  Erick- 
son,  Seattle.  Wash.,  on  his  contract  for  con- 
structing the  $2,000,000  dry  dock  at  the  Puget 
Sound  Navy  yard.  The  force  is  at  present 
engaged  in  laying  the  concrete  foundation  for 
the  granite  bottom  of  the  dock.  The  degree 
of  completion  of  the  entire  contract  is  esti- 
mated at  32  per  cent  and  the  concrete  work  is 
about  18  per  cent  completed.  A  total  of  103,- 
000  cu.  yds.  of  concrete  will  be  used  in  the 
work.  The  work  of  putting  in  the  granite  bot- 
tom and  sides  of  the  structure  will  begin  early 
next  year.  The  dock  is  to  be  completed  in 
about  two  years. 
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Alabama. 

It  is  rumored  that  the  Illinois  Central  R.  R. 
is  preparing  to  continue  its  line  on  the  Ala- 
bama Division  from  Haleyville  to  Birming- 
ham, a  distance  of  about  80  miles.  The  work 
will  be  for  the  most  part,  according  to  the 
report,  a  heavy  steam  shovel  proposition  with 
about  200,000  cu.  yds.  of  team  work  near  the 
Birmingham  end.  In  all  the  yardage  to  be 
moved  will  approximate  nearly  3,000,000  cu. 
yds.  There  is  now  about  50  miles  of  steel 
rail  near  Haleyville,  which  our  informant  ad- 
vises is  to  be  used  in  construction  of  the  new 
line,  surveys  for  which  have  been  completed 
for  two  years.  At  present  the  Illinois  Cen- 
tral enters  Birmingham  over  the  lines  of  the 
Frisco  R.  R.  Two  tunnels,  it  is  said,  are  go- 
ing to  be  built  between  Haleyville  and  Bir- 
mingham. A.  S.  Baldwin,  Chicago,  is  engi- 
neer in  charge  of  construction. 

The  County  Board  of  Revenue  at  Birming- 
ham has  extended  the  franchise  of  the  Tide- 
water Railroad  Co.  for  rights  through  Jeffer- 
son county  for  one  year  from  Nov.  1,  1910. 
This  action  was  taken  at  the  request  of  the 
promoters  of  the  line,  which  is  to  extend  from 
Gadsden  through  Birmingham  to  a  point  in 
Tuskaloosa  county,  from  which  the  transpor- 
tation arrangement  will  be  continued  by  barge 
to  the  gulf.  It  will  be  recalled  that  J.  M. 
Dewberry,  Birmingham,  Ala.,  recently  pur- 
chased Dauphin  island  for  $76,000,  and  an- 
nounced the  expenditure  of  $3,000,000  in  con- 
structing terminals  for  the  Tidewater  rail- 
way. He  is  acting  for  Eastern  capitalists,  and 
it  is  believed  in  Birmingham  that  he  has  about 
perfected  arrangements  and  that  the  work 
will  begin  in  a  short  time. 

Arkansas. 

The  Gulf  &  Magnolia  Northern  R.  R.  is 
planning  to  let  construction  contracts  this 
month  for  a  portion  of  its  proposed  line.  The 
company  projects  a  200  mile  line  from  Mon- 
roe. La.,  to  Horatio,  Servier  county.  Ark.,  via 
Waldo,  Hope,  Mineral  Springs,  and  Lockes- 
burg.  Surveys  have  been  made  and  arrange- 
ments are  now  under  way  for  financing  the 
project.  Henry  Nunan,  Hope,  Ark.,  is  chief 
engineer,  and  S.  Q.  Servier,  Hope,  Ark.,  is 
president. 

Williams-McQuary  Contracting  Co.,  Fort 
Smith,  Ark.,  has  been  awarded  a  contract  for 
a  considerable  amount  of  concrete  work  for 
the  Frisco. 

The  Business  Men's  League  and  other  com- 
mercial organizations  of  Helena,  Ark.,  are 
making  an  effort  to  have  the  St.  Louis,  Iron 
Mountain  &  Southern  Ry.  Co.  erect  a  logging 
incline  at  some  favorable  point  near  the  river 
front  for  the  purpose  of  transporting  logs 
brought  there  bv  barges  to  the  bank. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
planning  considerable  track  work  on  its  cen- 
tral division  during  the  next  three  months. 
About  10  miles  of  heavy  steel  is  to  be  laid 
south  from  Winslow.  H.  H.  Brown,  Fort 
Smith,  Ark.,  is  superintendent. 

Contracts  for  grading  for  the  Hot  Springs- 
Glenwood  R.  R.  are  said  to  have  been  let 
When  completed  this  road  will  reach  a  point 
within  five  miles  of  Hot  Springs. 

The  Citi;?ens  Li.ght  &  Transit  Co..  W.  Y. 
Ellis,  chief  engineer.  Pine  Blufif.  Ark.,  is  to 
extend  and  improve  its  street  railway  service 
at  Pine  Bluff.  It  is  said  that  tlic  company  will 
raise  $300,000  for  the  work. 

Citizens  of  Cohmibus,  Ark.,  have  raised  a 
large  bonus  for  the  purpose  of  securing  the 
construction  of  the  Magnolia  &  Northern  Ry. 
through  that  place.  The  line  will  open  up  one 
of  the  richest  blackland  sections  in  Hempstead 
County,  Ark.,  which  at  present  has  no  rail- 
road connections. 

George  D.  Locke,  General  Manager  of  the 
Arkansas,  Oklahoma  &  Western  R.  R.,  who 
has  been  arranging  the  financing  of  the  rail- 
road, has  stated  that  the  line  from  Roger.s  to 
Huntsville  would  soon  be  completed  and  that 


the  line  would  be  then  extended  toward  Little 
Rock,  Ark.,  in  order  to  obtain  an  eastern 
outlet. 

California. 

As  previously  noted  in  these  columns,  the 
city  and  county  of  San  Francisco  are  prepar- 
ing to  begin  work  on  the  reconstruction  of 
the  Geary  St.  electric  railway.  Bids  are  now 
being  asked  until  Nov.  16  for  furnishing  and 
delivering  the  steel  rails.  On  Oct.  22  the 
status  of  the  plans  for  other  supplies  for  this 
work  were  as  follows :  Contract  No.  2,  for 
furnishing  and  delivering  joints,  plates  and 
rail  fastenings.  Plans  and  specifications  pre- 
pared. Contract  No.  3,  for  furnishing  and  de- 
livering rail  bonds.  Plans  and  specifications 
98  per  cent  completed.  Contract  No.  4,  for 
furnishing  trolley  and  feed  wires.  Plans  and 
specifications  60  per  cent  completed.  Contract 
No.  5,  for  furnishing  and  delivering  special 
track  work.  Plans  and  specifications  70  per 
cent  completed.  Marsden  Manson  is  city  en- 
gineer of  San  Francisco. 

The  Northern  Electric  Co.,  Chico,  has  ap- 
plied to  the  city  trustees  of  Sacramento  for  a 
franchise  to  permit  it  to  lay  tracks  on  I  St. 
from  2d  to  7th,  on  2d  from  t  to  M,  and  on  M 
St.  to  the  alley  between  2d  and  Front. 

The  Salt  Lake  Ry.  Co.  is  reported  to  have 
determined  to  abandon  Ocean  Ave.,  at  Long 
Beach  as  a  right  of  way  and  will,  it  is  said, 
build  a  shorter  line  to  the  city  by  way  of  the 
Bixby  ranch  and  Cerritos  slough.  The  rail-^ 
way  holds  a  franchise  for  a  right  of  way  along 
the  ocean  front,  but  so  much  complaint  has 
been  made  of  noise  and  danger  that  the  com- 
pany has  chosen  a  more  convenient  route  into 
Long  Beach. 

Good  progress  is  being  made  with  the  grad- 
ing work  for  the  San  Diego,  El  Cajon  &  Es- 
condido  Ry.  All  the  gangs  are  now  working 
eastward  toward  La  Mesa.  The  franchise 
provides  that  the  road  be  completed  to'  El 
Cajon  by  June  17  next.  G.  W.  Pursell,  San 
Die.go,  Cal.,  is  Engineer  and  promoter  of  the 
road. 

A  plan  is  under  consideration  for  the  build- 
ing of  a  steam  railroad  from  San  Bernar- 
dino to  San  Diego  by  way  of  Escondido. 
Seth  Hartley,  formerly  owner  of  the  electric 
light  and  gas  plant  as  Escondido,  is  interested. 

Automatic  signals  will  be  installed  by  the 
Santa  Fe  system  between  Barstow,  Cal.,  and 
Cottonwood,  Cal..  at  an  estimated  cost  of 
$31,000  and  also  between  Barstow  and  Dag- 
gett, Cal.,  at  an  estimated  cost  of  $27,000, 

The  Santa  Fe  system  will  install  a  mechani- 
cal interlocking  plant  at  Cottonwood,  Cal.,  at 
an  estimated  cost  of  $6,700. 

The  Santa  Fe  system  has  appropriated 
$6,695  to  cover  the  cost  of  drilling  wells  and 
lowering  pumps  at  Bakersfield,  Cal. 

Plans  have  been  drawn  up  for  a  concrete 
storm  ditch  to  be  constructed  by  the  Santa  Fe 
system  at  East  Highlands,  Cal.  The  work  is 
estimated  to  cost  $27,000. 

The  Santa  Fe  system  has  arranged  to  con- 
struct a  mechanical  interlocking  plant  at  Den- 
nison.  Ariz.,  at  a  cost  of  $6,000. 

The  Santa  Fe  system  will  construct  ,i 
wooden  dam  at  Lyie  Creek,  Wash.,  near  San 
Bernardino,  -Cal.,  at  an  estimated  cost  of 
$3,900. 

The  Los  Angeles  Ry.  Co..  Los  Angeles,  has 
he.gun  construction  work  on  the  extension  of 
its  suburban  system  from  Hollywood,  through 
Cahuenga  Pass  to  Lankershim,  and  through 
the  Van  Nuvs  ranch.  The  work  will  cost 
about  $.500,000. 

The  Stockton  Terminal  &  Eastern  Ry.  Co.. 
now  in  operation  between  Stockton  and  a 
point  about  three  miles  the  other  side  of  Lin- 
den, is  to  carry  on  through  the  winter  the 
building  of  its  road  to  Jenny  Lind.  M.  J, 
Gardner  is  President. 

It  is  believed  in  Porterville,  Cal..  that  the 
officials  of  the  Western  Pacific  Ry.  Co.  are 
contemplating  the  construction  of  a  branch 
line  into  the  citrus  district  of  the  valley. 


Colorado. 

The  Fairview  &  Intermountain  Ry.  Co.  pro- 
jects a  25-mile  line  from  Delta  to  Fairview 
coal  mines  and  to  Cedar  Ridge.  Surveys  for 
18  miles  of  line  have  been  made,  but  not  all  of 
the  capital  for  construction  purposes  has  been 
secured.  Construction  contracts  will  be  let  in 
the  near  future  for  the  track  laying.  The  road 
is  being  constructed  by  the  owners  of  the 
Fairview  coal  mines.  W.  Ziegler,  Fort  Col- 
lins, Colo.,  is  president  and  Chas.  G.  Mantz, 
1154  Clarkson  St.,  Denver,  Colo.,  is  secretary. 

Both  the  Chicago,  Burlington  &  Quincy  Ry. 
and  the  Union  Pacific  Ry.  have  completed 
surveys  for  branch  lines  through  the  Box 
E^der  in  the  Denver-Greeley  valley  irrigation 
district. 

The  last  piece  of  land  for  the  right  of  way 
for  the  Hudson-Greeley  Link  by  the  Chicago. 
Burlington  &  Quincy  R.  R.,  has  been  pur- 
chased, and  it  is  believed  that  construction 
work  will  be  started  in  the  early  spring. 

The  Santa  Fe  System  will  construct  a  new 
water  tank  and  steel  crane  at  Granada,  Colo,. 
at  an  estimated  cost  of  $4,500. 

A  new  100-ton  track  scale  will  be  installed 
by  the  Santa  Fe  System  at  Colorado  Springs, 
Colo.,  at  an  estimated  cost  of  $3,400. 

It  is  now  reported  that  the  Southern  Pacific 
is  not  to  build  its  proposed  extension  from. 
Farmington  north  through  Durango  this  win- 
ter or  next  spring.  Durango  subscribed  $100,- 
000  for  this  extension,  the  final  surveys  having 
been  completed  many  months  ago.  It  is  stated 
that  the  project  has  not  been  definitely  aban- 
doned. But  nevertheless  it  is  rumored  that 
the  Rock  Island  has  made  a  deal  with  the 
Southern  Pacific  for  the  right  to  build  into 
this  territory,  and  this  may  be  the  reason  the 
latter  company  has  decided  not  to  proceed 
with   its   extension. 

Bonds  have  been  floated,  it  is  said,  by  J.  J. 
Yeckel.  promoter  of  the  proposed  railroad 
through  Plateau  Canon  into  the  Plateau  Val- 
ley and  construction  work  will  be  resumed 
Grading  will  be  commenced  this  Fall  and 
roadbed  completed  as  far  as  Atwell  bridge, 
near  Mesa,  Colo.,  this  Fall  and  Winter. 

P.  J.  Cain,  Chief  Contractor  for  the  grad- 
ing of  the  Walden  extension  of  the  Laramie. 
Hahns  Peak  &  Pacific  Ry.,  has  moved  his 
camp  from  Fox  park,  the  present  terminus 
of  the  line,  to  a  point  near  Walden,  and  has 
greatly  enlar.ged  his  working  force.  The  line 
has  been  located  to  Walden  and  Hebron. 
Colo.,  and  is  being  surveyed  to  Steamboat 
Springs,  Colo. 

Florida. 

The  Stearns  &  Culver  Lumber  Co.  of  Bag- 
dad, Fla.,  has  awarded  to  J.  N.  Gillis  &  Son 
of  Brewton,  Ala.,  the  contract  for  grading 
and  laying  track  on  10  miles  of  the  Florida  & 
.Mabama  R.  R.  from  its  present  terminus  to 
Natural  Bridge,  Fla.  The  grading  is  fine  sta- 
tion work. 

The  following  statement  of  the  damage 
done  by  the  recent  gulf  hurricane  on  the 
Florida  East  Coast  Ry.  extension  was  given 
out  by,  W.  J.  Krome,  chief  constructin.g  engi- 
neer:  The  extension  work  north  of  Knights 
Key  was  not  severely  dama.ged  and  the  equip- 
ment was  practically  uninjured.  Several  of 
the  temporary  trestles  were  partly  destroyed 
by  floating  debris  and  the  repairs  to  these 
prevented  the  operation  of  regular  trains  for 
about  a  week.  At  Marathon  the  warehouses, 
offices  and  shops  were  unhurt.  .At  Boot  Key 
harbor  the  floating  equipment  was  somewhat 
damaged,  but  there  was  no  very  serious  loss 
The  force  at  Pigeon  Key  weathered  the  storm 
in  the  cement  warehouse  and  came  through 
safely.  The  concrete  and  brid.ge  plant  was 
sunk,  before  the  storm,  in  the  hurricane  harbor 
whicli  had  been  prepared  for  it  by  dredging  a 
canal  in  Molasses  Key  bank,  and  nearly  all  of 
it  came  through,  although  it  required  consid- 
erable work  to  float  it  and  get  it  into  shape  to 
resume  work.  The  concrete  and  steel  bridges 
were    entirely    intact.      The    camps    on    Bahia, 
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Honda  Key  and  at  Pine  Channel  were  not  se- 
riously damaged.  At  Boca  Cliica  the  mixers, 
dredges  and  other  floating  property  were  scut- 
tled and  came  through  in  remarkably  good 
condition.  Nearly  all  of  it  can  be  raised  and 
repaired.  One  pump  barge  was  destroyed  and 
the  steamer  Virginia  drifted  into  the  bridge 
and  was  a  total  wreck.  The  concrete  arch 
work  suffered  no  damage  whatever.  From 
Key  West  to  Boca  Chica  the  loss  was  very 
heavy.  The  extreme  height  of  the  water  and 
the  fact  that  the  wind  came  from  what  was 
considered  the  least  exposed  side  of  the  road 
bed  caused  the  washing  out  of  a  long  section 
of  track  and  embankment.  The  opposite  side 
of  the  fill  had  been  to  a  great  extent  protected, 
but  this  work  had  not  advanced  sufficiently  to 
be  of  any  benefit  to  the  south  slopes  of  the 
embankments.  The  loss  at  the  Key  West  end 
of  the  line  was  much  heavier  than  in  1909  and 
was  the  greatest  dama.ge  that  has  been  in- 
curred. With  full  protection  such  as  would 
have  seen  completed  within  a  few  months  it 
is  probable  that  trains  could  have  been  op- 
erated from  the  terminal  to  Trumbo  Island 
without  delay.  No  lives  were  lost  at  any 
point  along  the  extension  work  and  for  this 
and  the  opportunity  which  was  afforded  for 
saving  plant  a  great  deal  of  credit  is  due  the 
local  weather  bureau  at  Jacksonville,  who 
kept  the  office  at  Marathon  fully  advised  of 
the  progress  of  the  storm  until  the  wire  went 
down. 

The  Charlotte  Harbor  &  Northern  Ry.  is 
said  to  be  considering  extending  its  line 
through  Mulberry  to  Lakeland.  G.  S.  Bruce. 
.Arcadia,  Fla.,  is  Chief  Ensineer. 

Georgia. 

The  Carnesville  Ry.  Co.  is  prniectin?  a  20- 
mile  line  from  Toccoa,  Ga..  via  Red  Hill  and 
Miz-e  to  Carnesville.  Ga.  Surveys  have  been 
made  but  the  capital  for  construction  has  not 
been  secured  as  yet.  A.  W.  Wilson,  Cornelia, 
Ga..  is  Chief  Ensrineer. 

Surveys  are  being  made  bv  Chief  Engineer 
Cothan  of  Atlanta.  Ga.,  for  the  proposed  route 
of  the  Atlanta  &  Northeastern  R.  R..  from 
.Atlanta  to  Cnmming  in  Forsyth  Countv.  The 
line  will  be  ahout  40  miles  long  and  will  prob- 
ably he  operated  by  electric  power.  Accord- 
ing to  the  survey  the  road  will  leave  Atlanta 
in  a  northwesterly  direction,  crossing  the 
Chattahoochee  river  at  Bolton,  then  follow 
the  river  up  to  Roswel!  and  from  here  to 
Cummin.g  via  Alpharetta,  in  Milton  County. 
It  is  said  that  construction  work  will  be 
started  as  soon  as  the  surveys  are  completed. 

The  Waycross  &  Southern  R.  R.  has  com- 
menced regular  train  service  between  Way- 
cross.  Ga,,  and  Fredel.  10  miles  southwest  of 
the  former  place.  An  extension  .south  from 
Waycross  may  be  built.  J.  M.  Hopkins.  Way- 
cross,  Ga.,  is  General  Superintendent. 

Idaho. 

Work  is  progressing  on  the  Montpelier- 
Paris  R.  R.,  two  miles  of  the  grading  being 
completed.  The  peonle  of  the  vallev  are  slow 
to  respond  to  the  c^II  for  men  and  teams,  and 
the  Utah  Construction  Co.  has  been  unHer  the 
necessitv  of  shipping  in  teams  from  the  out- 
ride. Fifteen  teams  arrived  from  Shoshone. 
There  are  more  teams  on  the  way  from  Twin 
Falls  and  Idaho  Falls.  Twelve  teams  are  at 
work  at  Montpelier.  12  at  Ovid  and  11  at 
Paris.  Chief  Engineer  Cumberland  and  A.  C. 
Bybee.  representing  the  Utah  Construction 
Co .  Ogden,  state  that  the  work  on  the  road 
will  be  completed  by  Jan.  1.  The  railroad 
comnanv  intends  to  build  and  equip  this 
branch  iust  the  same  as  the  main  line. 

The  Milner  &  Northside  R.  R.  Co.,  D.  C 
MacWalters.  General  Manaser.  Milner.  Idaho 
now  operating  21  miles  of  line,  has  increased 
its  capital  stock  from  $250,000  to  $500,000. 

A  contract  is  reoorted  to  have  been  let  bv 
the  Gilmore  &  Pittsburg  R.  R.  Co.,  for  the 
deliverv  of  1.000.000  ties  alone  the  line  of  the 
proposed  extension  from  Salmon  City  to 
Challis  before  the  end  of  this  year. 

Advices  from  Boise.  Idaho,  state  that  two 
railroads  are  alreadv  headed  for  Long  Val- 
ley. The  Pacific  &  Idaho  Northern,  now  be- 
ing extended  to  Meadows,  is  having  surveys 
made  for  the  further  construction  of  the  line 


to  Payette  Lakes  and  on  to  Roseberry.  The 
Idaho  Northern  (Dewey  Road")  is  expected 
to  be  extended  from  Fmmett  to  Horseshoe 
Bend  and  on  to  Long  Valley. 

Illinois. 

The  directors  of  the  Peoria  &  Pekin  LTnion 
Ry.,  W.  E.  Emery,  chief  eng,ineer,  Peoria,  111., 
have  voted  to  expend  $300,000  for  betterments. 
This  road  connects  the  cities  of  Pekin  and 
Peoria  and  handles  the  bulk  of  the  freight 
and  passenger  traffic  into  Peoria  from  the 
east.  The  yards  at  East  Peoria  will  be  in- 
creased in  size  so  as  to  hold  3,000  additional 
cars. 

The  Chicago  Southern  R.  R.,  a  coal  road 
belonging  to  a  company  headed  by  John  R. 
Walsh,  former  banker,  has  been  sold,  in  com- 
pliance with  a  decree  entered  by  Judge  Kohl- 
saat  in  the  United  States  Circuit  Court  at 
Chicago.  The  purchasers  were  Raymond  D. 
Martin,  of  New  York,  and  W.  D.  Lawler.  of 
Chicago,  tenants  in  common.  The  price  was 
$1,000,000  and  only  one  bid  was  made. 

The  matter  of  constructing  a  street  railway 
system  for  Pekin  and  an  interurban  system 
between  that  city  and  Springfield  is  under 
consideration.  John  E.  Mellich,  C.  E..  Spring- 
field. 111.,  president  of  the  Mississippi  Valley 
Interurban  Co.,  is  interested. 

The  Sterling-Moline  Traction  Co..  which 
has  construction  work  under  way  on  its  line 
between  Moline  and  Sterling,  has  started  sur- 
veys from  the  latter  place  to  Princeton.  The 
Sterling-Moline  section  will  run  from  Sterling 
throueh  Prophetstown.  Erie,  Lyndon,  Morri- 
son. Denrock  and  Hillsdale  and  into  Moline. 
The  other  end  of  the  line  will  run  from 
Princeton  to  Kasbeer.  Ohio,  Walnut,  Van 
Petten  and  into  Sterling;  This  makes  Prince- 
ton and  iMoline  the  terminals  of  the  road.  W. 
U.  Tuller.  Sterling,  111.,  is  president  and  A.  G. 
Van  Petten.  Sterling,  is  general  manager. 

The  Indiana  Harbor  Belt  R.  R.  Co.,  R.  B. 
Seymour,  chief  engineer.  Gibson,  Ind.,  has 
purchased  several  acres  of  land  in  the  town- 
ship of  Thornton  for  yarda.ge  purposes,  it  is 
thou.ght. 

The  Phee  Construction  &  En.sineering  Co. 
of  Chica.go.  111.,  has  been  incorporated  with 
capital  stock  of  $10,000  and  will  engage  in  a 
general  contracting  business.  The  incorpora- 
tors are  Thomas  Phee,  George  H.  Boyd  and 
F.  R,  Coates. 

The  Illinois  Traction  System  is  reported  to 
be  negotiating  with  the  Fisher  syndicate  of 
Joliet  for  the  purchase  of  franchises  in  the 
latter  city,  which  will  enable  the  Illinois  Trac- 
tion system  to  secure  an  entrance  to  Joliet. 

The  Chicago.  Burlington  &  Quincy  R.  R. 
has  formally  placed  in  operation  the  double 
track  between  Galesburg  and  Bushnell.  The 
work  has  been  under  construction  for  about 
five  months  and  is  said  to  have  cost  about 
$1,000,000. 

Advices  from  Aurora,  111.,  under  date  of 
Oct.  27,  state  that  the  stockholders  of  the  Illi- 
nois Fox  Valley  R.  R.,  mentioned  in  our  last 
issue,  have  elected  the  following  officers:  H. 
H.  Evans,  President:  John  Meredith.  Vice 
President:  R.  C.  Putnam.  Secy.:  Frank  M 
Zimmerman.  Treasurer. 

Indiana. 

The  Pennsylvania  R.  R.  has  work  under 
way  at  Hartford  Citv  on  improvements  which 
involve  the  expenditure  of  about  $100,000. 
These  include  a  coaling  station  two  mi'es  east 
of  the  citv.  The  National  Concrete  Co..  In- 
dianapolis; and  G.  B.  &  T.  R.  Fulton  of  Hart- 
ford City  had  contracts  for  the  concrete 
foundation  work. 

Construction  work  has  been  started  on  the 
south  end  of  the  line  of  the  Fort-  Wayne  & 
Toledo  Electric  Ry.  Co.  T.  Tierno  and  P. 
Volke.  Philadelphia.  Pa.,  have  charge  of  the 
construction  work  between  Harlan  and  Fort 
Wavne.  The  company  projects  a  line  from 
Fort  Wavne  north  and  cast  to  Bryan,  O.  R. 
T.   Bastress.  Maysville.  is  president. 

All  of  the  stock'  of  the  Southern  Indiana 
R.  R.  Co..  organized  by  John  R.  Walsh,  has 
been  purchased  at  a  receiver's  sale  by  Michael 
B.  Loeller  and  Raymond  D.  Martin,  acting  as 
trustees.  The  purchase  price  was  announced 
as  $1,263,33^.33.     It  is  stated  that  the  election 


of  directors  of  the  road  would  take  place  in 
Chicago  at  an  early  date,  and  that  Receiver 
Myron  J.  Carpenter,  Chicago,  111.,  would  be 
made  president  of  the  new  corporation,  which 
will  be  known  as  the  Chicago  and  Southwest- 
ern R.  R.  Co.  The  new  owners  will  imme- 
diately set  about  the  rehabilitation  of  the  road, 
it  is  said. 

The  New  York,  Chicago  &  St.  Louis  R.  R. 
is  planning  to  eventually  double  track  its  line 
from  Fort  Wayne,  Ind.,  to  Chicago,  and  all  of 
its  new  bridges,  four  of  which  were  recently 
completed  at  Valparaiso,  are  being  built  for 
double  track. 

Iowa. 

The  Iowa  &  Omaha  Short  Line  R.  R.  now 
under  construction,  has  purchased  land  be- 
tween 6th  and  7th  Sts.  on  21st  Ave.  at  Coun- 
cil Bluffs,  la.,  for  its  terminal  yards  and  of- 
fices in  that  city.  It  is  said  that  work  will  be 
started  this  month. 

Plans  are  under  contemplation  at  Davenport, 
for  river  front  improvements,  relocating  of 
tracks  and  a  new  union  depot.  The  estimated 
cost  of  the  improvements  is  $442,998.  appor- 
tioned as  follows  :  City  of  Davenport.  $124,578; 
Milwaukee  and  "Q"  roads.  $273,820:  I  &  I 
Interurban,  $42,800;  Tri-City  Railway  Co.  $1,- 
800.  • 

The  route  for  the  entrance  of  the  proposed 
new  branch  of  the  Rock  Island  R,  R.  into 
Corydon,  la.,  has  been  changed  somewhat. 
The  first  line  was  surveyed  to  come  into 
Corydon  from  the  northwest  and  cross  the 
Burlington  tracks  quite  a  distance  west  of  the 
depot,  but  by  the  new  route,  which  was  sur- 
veyed recently,  the  line  runs  to  the  east  from 
the  Zirnmerman  farm,  on  Chariton  creek,  and 
comes  into  Corydon  from  the  McMurry  pas- 
ture and  approaches  our  depot  from  the  east, 
crossing  the  tracks  east  of  the  elevator  and 
runs  across  the  street  in  front  of  the  light 
plant. 

A  contract  has  been  awarded  C.  F.  Betz. 
Railroad  Contractor.  Sioux  City,  la.,  to  fill 
in  a  large  trestle  on  the  narrow  gage  railroad 
running  into  Washington  Mills.  It  is  ru- 
mored that  the  whole  line  will  be  recon- 
structed in  the  near  future. 

It  is  stated  that  beginning  at  Carlisle,  la.. 
on  the  Winterset  branch  of  the  Rock  Island 
Ry..  the  company  will  construct  a  line  south- 
west to  Dallas  in  Marion  County  to  the  coal 
fields  in  that  vicinity. 

Kansas. 

Final  surveys  have  been  started  for  the  ex- 
tension of-  the  Midland  Valley  R  R.  from  its 
present  terminus  at  Arkansas  City.  Kas.,  to 
McPherson,  The  route  is  northwest  ^  from 
.Arkansas  Citv  to  Geuda  Springs,  near  Oxford, 
through  Wichita,  and  then  direct  to  McPher- 
son. C.  Kaiffhn.  Muskogee.  Okla.,  is  engineer 
Midland  Vallev  R.  R. 

The  Santa  Fe  System  will  have  constructed 
at  Peterton,  Kan.,  a  spur  track  to  serve  the 
coal  shaft  o^f  the  Jackson  Walker  Coal  &  Ma- 
terial Co. 

The  Committee  of  Business  Men's  Club. 
Osborne.  Kan.,  appointed  recently  to  confer 
with  the  promoters  of  the  Salina,  Tipton  & 
Northwestern  Ry.,  have  reached  an  agree- 
ment whereby  the  town  will  contribute  $7,500. 
of  which  40  per  cent  will  be  paid  when  the 
township  of  Pcnn  will  vote  $12.-500  in  bonds 
for  the  purpose.  The  balance  of  the  amount 
will  be  paid  when  the  line  is  comoleted  to 
Osborne.  The  new  road  from  Osborne  to 
Salina,  Kan.,  will  be  85  miles  long  and  will 
be  standard  eage  laid  with  75-lb.  steel,  cost- 
ing $20,000  per  mile.  The  officers  are  as  fol- 
lows: J.  A.  Haseltine,  Cawker  City,  Presi 
dent :  James  W.  Higgins,  Cawker  City.  Treas 
urer:  D.  Monte  Gants,  Cawker  City,  .Secre 
tary.  Louis  S.  Tucker,  Los  Angeles,  Cal.,  i^ 
one  of  the  directors. 

.\t  a  meetin.g  of  business  men  held  at  Sa- 
lina, Kan..  Oct.  27.  with  several  representa- 
tives from  Canton.  Kan.,  it  was  agreed  by  tin 
Salina  men  to  subscribe  $150,000  of  the  neces 
sary  $.350,000  to  begin  the  construction  of  the 
proposed  railroad  line  from  Newton,  Kan.. 
to  Chester,  Neb. 

The  .Santa  Fe  Svstem  is  now  working  two 
.eangs    of    about    100    men    each    relaying '  its 
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track    with   90-lb.    rails   between    Newton   and 
Wellington, 

Kentucky. 
The  Louisville  &  Nashville  R.  R.  is  to  ex- 
tend the  vardage  at  its  northern  termmal  by 
buildinsi-  a'  new  vard,  containing  27  new  tracks,  . 
new  roundhouses  and  other  terminal  buddings 
at  DeCoursey.  When  these  yards  are  com- 
pleted the  congestion  in  Covington  wdl  be 
relieved  and  many  of  the  yards  ni  that  city 
may  be  abandoned. 

Louisiana. 
The    Xthens  &  Southeastern  R.  R.  Co.,  capi- 
talized   at    $100,000,    has    been    organized    at 
Athens,  La.,  to  build  a  short  line.     Harry  R. 
Swartz  of  St.  Louis  is  president,  J.  E.  }-^en"e- 
dy  of  Athens,  vice  president;  J.  T.  Fleishe    ot 
St   Louis,  secretary,  and  Marcus  L.  Fleishel  o 
Fullerton,   La.,   treasurer.     All   are   interested 
in    the    Chicago    Lumber    &    Coal    Co.    ot    bt_ 
Louis      M    L.   Fleishel  is  general  manager  ot 
the  Gulf  Lumber  Co.  at  Fullerton. 
Massachusetts. 

The  Grand  Trunk  Ry.  is  reported  to  hav^ 
tentative  plans  under  consideration  for  build- 
ino-  a  branch  from  the  Massachusetts  Central 
in°Belchertown  through  South  Hadley  Falls 
and  into  Holyoke. 

Michigan. 
The  Grand  Rapids-Northwestern  R.  R.  Co. 
has  applied  to  the  State  Railroad  Commission-, 
Lansing,  Mich.,  for  authority  to  issue  $5,000- 
000  of  bonds  to  construct  the  proposed  road 
from  Grand  Rapids  to  Ludington,  Mich. 
Minnesota. 
The  Mesaba  Electric  Ry.  Co.,  of  Duluth, 
Minn.,  has  filed  its  articles  of  incorporation 
and  proposes  to  build  electric  railways  i"  St. 
Louis,  Itasca  and  adjoining  counties.  The 
capital  stock  is  $50,000  with  a  limit  of  $2,- 
000  000  to  the  indebtedness.  The  officers  are 
Oscar  Mitchell,  president;  W.  D.  Bailey,  vice 
president;  F.  M.  Emanuelson,  secretary  and 
treasurer.  „^.  , 

Wick,  O'Connell  &  Co.,  Houghton,  Mich., 
have  had  work  under  way  since  August  on 
the  construction  of  the  tunnel  on  the  Cana- 
dian Northern  Rv.  line  from  Virginia,  Minn., 
to  Duluth,  at  Shortline  Park,  12  miles  from 
Duluth.  The  tunnel  is  to  be  about  .5.98  ft.  in 
length,  with  an  18  ft.  bore.  At  each  end  there 
will  be  an  open  .cut  of  about  200  ft.  Work  is 
under  way  at  both  ends  of  the  tunnel  and 
good  progress  is  being  made.  It  is  expected 
that  the  tunnel  will  be  completed  about  May  1. 
The  Duluth  &  Northern  Minnesota  Ry., 
lohii  Millen,  general  manager,  Duluth,  Minn., 
is  said  to  be  planning  to  extend  its  line  to 
Grand  Marais,  the  capital  of  Cook  county,  on 
Lake  Superior,  104  miles  east  of  Duluth.  The 
ultimate  northerly  end  of  the  road  will  prob- 
ably be  the  international  boundary,  for  the 
himber  company  controlling  the  road  owns 
timber  clear  to  the  line. 

Higgins  &  McDonnell  have  begun  work  on 
the  tunnel  and  rock  cut  at  fronton  on  the 
new  line  of  the  Canadian  Northern,  from  Vir- 
ginia to   Duluth. 

The  Dan  Patch  -A.ir  Line  has  filed  an  appli- 
cation with  the  City  Council  of  Minneapolis. 
Minn.,  for  permission  to  construct  its  lines 
into  the  city  to  some  point  near  Lake  St.  and 
Nicollet  Ave. 

The  Chicago  &  Northwestern  has  awarded 
a  contract  for  the  construction  of  a  3.i>(lO  ft. 
side  track  extension  near  the  depot  of  Crystal 
Falls,  Minn.,  to  Peppard  &  Co 
Missouri. 
Grading  work  h.'is  been  resumed  on  the  pro- 
jected electric  line  of  the  Mexico.  Perry  & 
Sante  R   R   north  from  Mexico.  Mo. 

The  St  Joseph  Railway,  Light.  Heat  & 
Power  Co.,  1.  H.  Van  Brunt,  general  manager, 
St  Joseph,  Mo.,  is  to  apply  to  the  city  council 
i,f  St  Joseph  for  a  franchise  on  3d  St.  from 
Francis  to  Edmond.  In  the  meantime  con- 
struction work  is  well  along  on  the  Savamiah- 
St  Joseph  intcrurban  line,  of  wdiich  Mr.  Van 
Brunt' is  the  manager.  Track  laying  on  tins 
line  will  be  started  about  Nov.  1-)  and  will 
take-  about  three  weeks  for  completion  A^ 
Faird   of   Hiawatha,  who  has   been   employed 


on  an  Illinois  contract  of  the  J.  L.  Flick  Con- 
struction  Co.,   will   have  charge   of   the   track 
laying.  .     ' 

Surveys  have  been  made  and  much  right  of 
way  secured  for  the  proposed  interurban  line 
from  Springfield  to  Nixa  in  Christian  county. 
Representatives  of  Chicago  capitalists  have 
recently  been  over  the  route.  W.  H.  Schrei- 
ber.  Springfield,  Mo.,  is  interested. 

The  Charleston  &  Hickman  R.  R.  Co.  has 
been  incorporated  with  a  capital  stock  of  $600,- 
000  and  proposes  to  construct  a  railroad  from 
.\ncil,  in  Scott  County,  to  a  point  opposite 
Hickman.  Ky.,  in  Mississippi  County.  The 
liroposed  road  wnll  connect  with  the  Cape 
(Girardeau  and  Thebes  Bridge  Terminal  R.  R.. 
and  will  run  by  way  of  Charleston.  It  will 
be  approximately  40  miles  in  length.  The 
incorporators  are :  Gibony  Houck,  Cape  Gir- 
ardeau, Mo.,  attorney  for  the  Chester,  Perry- 
ville  &  Ste.  Genevieve  Ry.  ;  Charles  C,  Juden, 
Ralph  Schultz,  William  H.  Bohnsack,  and 
Charles  T.  Lewis. 

St.  Louis  Items. 

BY  A.  B.    KOENIG. 

The  East  St.  Louis  City  Council  has  served 
formal  notice  that  it  is  ready  to  pass  an  ordi- 
nance for  the  improvement  of  State  St.,  which 
is  best  known  as  the  Boulevard,  provided  the 
street  is  paved  all  the  way  across  and  there 
is  no  inside  curbing.  When  a  resolution  pro- 
viding for  the  making  of  an  ordinance  em- 
bodyin.g  these  features,  which  are  regarded  as 
essential,  was  adopted  the  matter  was  referred 
to  the  Board  of  Local  Improvements.  The 
Council's  plan  means  that  if  the  street  is 
paved  all  the  way  across  and  the  inside  curb-, 
ing  is  eliminated,  the  street  car  tracks  will 
have  to  go  in  the  middle  of  the  street.  Mayor 
Silas  Cook  said,  after  the  Council  adjourned, 
that  the  East  St.  Louis  &  Suburban  Railway 
Co.  has  a  franchise  to  lay  its  tracks  on  the 
side  of  the  street  and  that  its  officials  already 
have  told  him  that  they  will  not  move  the 
tracks  to  the  center  of  the  street.  The  reso- 
lution by  the  Council  followed  the  receint  at 
the  last  meeting  of  a  resolution  adopted  by 
the  Real  Estate  Exchange  expressing  'ap- 
proval of  the  original  plan  and  asking  the 
Council  to  pass  the  ordinance  originally  of- 
fered by  the  Board  of  Local  Improvements, 
which  provided  for  inside  curbing  and  for  the 
paving  of  the  street  only  outside  the  car 
tracks.  The  Boulevard,  as  contemplated  by 
the  Board  of  Local  Improvements  in  its  first 
ordinance,  wdiich  the  Council  rejected  by  a 
vote  of  12  to  4,  means  a  boulevard  from  Col- 
linsville  Ave.  and  State  St.  in  East  St.  Louis 
to  the  public  square  in  Belleville,  a  distance  of 
14  miles.  There  are  to  be  12-ft.  sidewalks 
and  24-ft.  driveways  on  each  side  of  the  street 
car  tracks.  With  the  tracks  taking  up  12  ft. 
each,  or  24  ft.  in  all,  the  street  would  be  fl6 
ft.  wide.  City  Engineer  William  J.  Crocken's 
estimated  cost  for  the  improvement  is  $277,- 
000. 

J,  E.  Lyman,  who  is  in  charge  of  the  J.  A. 
Ware  Construction  Co.'s  work  on  the  Mis- 
souri Pacific  R.  R.  west  of  here  informs  us 
that  he  has  made  a  good  start  and  expects  to 
finish  this  work  in  record  time. 

We  are  under  many  obligations  to  T.  J. 
Dolan  for  an  elegant  photo.graph  of  himself 
with  Teddy  Roosevelt  by  his  side,  and  hope 
some  day  that  Dolan  will  hold  the  job  that 
Teddy  vacated  a  couple  of  ^ears  aeo. 

Wni.  Jucksh  spent  several  days  with  us  here 
l.-is't  week,  Jucksh  has  just  finished  putting  in 
the  sewer  and  water  system  at  Vandalia.  Mo., 
and  at  present  working  his  outfits  at  Gates- 
ville,  Texas,  Lubbock,  Texas,  and  Stuttgart, 
Ark. 

W.  IT.  Gridley,  one  of  the  best  known  track 
layers  in  the  country,  died  in  Little  Rock, 
.\rk.,  on  Oct.  29th. 

Geo.  C.  Smith  &  Sons  got  quite  a  large  job 
and  are  putting  in  a  drag  line  at  Prairie  Du 
Rocher,  111.  They  also  secured  a  nice  bridg- 
ing job  at  Lloisington,  Kan.,  and  another  put- 
tin.g  in  the  foundation  piling  at  Jefferson  City 
for  the  Missouri  Pacific  R.  R.  also  secured 
the  bridging  and  pile  driving  on  the  new  Al- 
ton, Jacksonville  &  Peoria  Electric  Railway. 
Geo.  C.  Smith,  Jr..  is  going  to  have  charge  of 


the  work  in  Jefferson  City  and  Hoistington, 
Kan.,  and  J.  E.  Smith,  the  youngest  son,  is 
going  to  be  in  charge  at  Prairie  Du  Rocher, 
taking  care  of  the  drag  line  and  steam  shovel 
work  at  that  point.  Papa  Smith  is  tickled  the 
way  the  boys  are  taking  hold  of  contracting 
and  managing  the  jobs  they  have  been  on. 

J.  W.  (Doc)  Skinner  passed  through  St. 
Louis  the  other  day  on  his  way  from  Arkan- 
sas to  Mt.  Carmel,  111.,  wdiere  he  is  doing 
some  bridge  work  for  the  Big  Four  R.  R.  Co. 
Residents  of  Washington  Heigh's  who  want 
the  river  Des  Peres  sewered  where  it  passes 
through  that  section  waited  on  Mayor  Kreis- 
mann  here  to  press  their  claims.  President 
Reber  of  the  Board  of  Public  Improvements 
also  attended  the  meeting.  Another  confer- 
ence will  be  held  Thursday.  Conditions  in 
that  section  might  be  benefited  by  the  re-es- 
tablishment of  pump  wells,  which  w-crc  in  op- 
eration during  the  World's  Fair,  whereby  the 
sewage  was  forced  into  the  Pine  St.  sewer. 
President  Reber  says  the  difficulty  is  not  due 
to  any  sewage  from  that  particular  section, 
but  wliat  comes  into  the  city  from  the  county. 
He  says  that  pumping  a  station  would  solve 
the  problem  at  much  less  expense  than  sewer- 
ing the  entire  line  of  the  river. 

Geo.  Arnold  spent  a  day  in  St.  Louis  and 
returned  to  Memphis. 

T.  J,  Dolan,  the  hustling  Secretary  of  Inter- 
national Brotherhood  of  Steam  Shovel  and 
Dredgemen,  took  a  flying  trip  into  St.  Louis 
the  other  day.  As  usual  he  was  a  very  busy 
man.  Sorry  we  missed  you  this  time,  Dolan, 
but  come  again  soon  and  if  possible  give  us  a 
little  notice. 

A  charter  was  issued  on  Nov.  3rd  by  the 
Secretary  of  State  to  the  Missouri-Osage  R. 
R.  Co.  The  object  is  the  construction  of  a 
railroad  25  miles  in  length,  from  Linn,  Osage 
Countv.  to  Wardsville,  Cole  County.  The  cap- 
ital stock  is  $2.50.000.  H.  C.  Avis,  Alfred  K. 
Prince,  Page  Nelson  and  Alphonse  Dur,  all 
of  St.  Louis,  and  M.  A.  Greding,  of  Alton, 
111.,  are  the  stockholders,  each  owning  100 
shares.  According  to  the  route  outlined  in 
the  articles  of  agreement,  the  line  is  to  cross 
the  Osage  River  at  Osage  City,  about  eight 
miles  east  of  Jefferson  City.  Wardsville  is  a 
little  hamlet  some  nine  miles  southeast  there. 
John  Kuert  Co.  have  started  on  their  con- 
crete work  on  the  new.  reservoir  on  the  Big 
Four  R.  R.  at  Livingston,  111. 

Work  began  on  Nov.  1st  on  the  completion 
of  the  sewerage  system  in  Stuttgart,  Ark., 
which  was  commenced  in  May.  The  original 
contract  was  thrown  up  and  last  week  another 
contract  was  let  for  the  completion  of  the 
system,  this  time  to  Pettit  &  Galloway,  of 
Little  Rock.  The  new  contractors  promise  to 
have  the  sewerage  system  ready  for  use  by 
Christmas  and  are  putting  a  large  force  at 
work  to  make  good  their  promises. 

The  Lhiiversal  Construction  Co.  are  mak- 
ing rapid  progress  with  its  big  sewer  con- 
tract in  South  St.  Louis. 

Rvan  Bros,  report  that  they  have  enough 
work  at  Godfrey,  111,,  on  the  new  Alton  & 
Jerseyville  Electric  Line  to  hold  tlieni  there 
all  winter. 

S.  H.  R.  Robinson  is  piling  up  big  estimates 
on  his  drag  line  work  at  Blinkey,  111, 

Capt,  J.  A.  Ware,  of  the  J.  A.  Ware  Con- 
struction Co.,  has  gone  east  and  we  expect  to 
report  something  new  about  him  in  next  issue. 
Jack  Hickev  has  been  in  town  several  days. 
Left  here  the  other  day  to  look  over  their 
work  near  Mt.  Carmel,  111, 

Isaac  H,  Smith,  President  and  General 
Manager  of  the  proposed  Springfield  &  Cen- 
tral Illinois  Traction  Co,,  is  expected  to  visit 
the  Tri-Cities  across  the  river  here  next  week 
in  an  effort  to  get  a  franchise  for  the  new 
electric  line.  The  proposed  route  is  arranged 
as  follo\vs:  Main  line,  from  Springfield  south 
through  Pawnee,  Morrisonville,  Hillsboro, 
Coffeen,  Greenville,  Carlisle  and  southeast 
through  Hoffman  to  Centralia.  One  branch 
will  run  from  Greenville  to  St.  Louis  through 
Old  Ripley,  Alhambra,  Edwardsville,  Granite 
City  and  over  the  McKinley  bridge.  The  oth- 
er branch  will,  run  southwest  from  Coffeen,  to 
.Mount  Carmel  through  Vandalia,  Kimmundy, 
Louisville,  Savior  Springs  and  C^lney.  This, 
will    make    lUt   miles   in   the   main    line.     Mr. 
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Smith  is  reported  as  being  grcatlj'  encouraged 
at  the  prospects  of  the  new  road. 

McCann  Bros,  have  moved  their  outfit  to 
Odin,   III. 

The  new  McKinley  power  plant  at  Venice, 
III.,  is  nearly  completed.  Thursday  night  fires 
were  put  in  the  furnaces  to  temper  the  boilers. 
The  source  of  the  power  at  present  is  located 
at  Riverton,  111.  The  new  plant  is  said  to  be 
the  largest  electric  railway  power  plant  out- 
side of  New  York.  There  will  be  a  surplus 
supply  of  power,  and  this  will  be  used  to 
light  towns  along  the  road. 

"W.  L.  Mosby  has  50,000  yds.  of  work  on 
the  Illinois  Central  R.  R.  at  Buckner.  111.,  to 
let  at  once.  This  work  is  suitable  for  a  15  or 
20  team  outfit ;  all  field  work :  short  haul ; 
prices  16  cts, ;  free  transportation  over  Illi- 
nois Central  R.  R.  Write  or  wire  Mosby  to 
Buckner,  111.,  or  Hickman,  Ky. 

Councilman  Schneiderhahn  last  Friday  in- 
troduced a  bill,  authorizing  the  appointment 
of  a  Board  of  .Arbitration  for  the  adjustment 
of  the  damages  to  the  property  of  the  South- 
ern Ry.  Co.  on  the  East  Side,  which  the  city 
is  condemning  for  the  approaches  to  the 
municipal  bridge.  The  bill  proposes  that  three 
men  shall  serve,  one  to  be  appointed  by  the 
city,  a  second  by  the  Southern  Ry.  Co..  and 
the  third  by  the  other  two.  .Should  they  fail 
to  agree,  the  third  is  to  be  selected  by  the 
Judge  of  the  Federal  Court  for  the  Eastern 
District  of  Illinois,  in  which  court  the  con- 
demnation proceedings  are  pending.  A  fee  of 
$750  each  is  allowed  to  the  three  commission- 
ers. The  Southern  Ry.  Co.  has  agreed  to  ac- 
cept the  verdict  of  the  board  in  lieu  of  an>" 
findings  that  may  be  made  by  the  commis- 
sioners, appointed  by  the  court.  The  Board 
of  Public  Improvements  last  week  submitted 
to  the  House  of  Delegates  drafts  of  ordi- 
nances for  the  abolition  of  the  .grade  cross- 
in.gs  at  Chouteau  .\ve.  and  the  Missouri  Pa- 
cific tracks.  Two  bills  were  given  so  that  the 
members  of  the  .\ssemblv  would  have  their 
choice  of  placing  the  consequential  damages 
on  the  city  or  on  the  railroad.  The  viaduct 
will  begin  at  a  point  290  ft.  west  of  Tiffany 
St.  and  clear  the  tracks  bv  at  least  18  ft.,  and 
terminate  at  a  point  on  Chouteau  Ave.  42  ft. 
east  of  Vandeventer  Ave.  A  roadway  12  ft. 
wide  is  provided  on  each  side  of  the  viaduct. 
The  estimated  cost  of  the  bridge  is  $400,00n. 
.\t  the  last  conference  held  bv  the  property 
owners  of  the  district  and  the  members  of  the 
.\ssembly,  the  United  Rys.  Co.  was  asked  if 
it  would  not  pay  a  portion  of  the  costs.  Pres- 
ident McCulloch  promised  to  present  the  mat- 
ter to  the  Board  of  Directors  of  the  com- 
pany, but  since  that  time  no  answer  has  been 
beard  from  that  source.  Chairman  Russell  of 
the  House  of  Delegates  Railroad  Committee 
on  Friday  announced  a  public  hearing  on  the 
bill  grantin.g  the  Southern  Traction  Co.  of 
Illinois  the  right  to  use  the  municipal  bridge 
from  .3  o'clock  next  Friday  afternoon. 

The  Hollerback  &  Moy  Contract_  Co.  have 
started  constructing  the  concrete  piers  for  a 
bridge  across  the  Wabash  River  near  Mt. 
Carmel,  111.,  on  the  line  of  Evansville,  Mt. 
Carmel  &  Northern  Ry. 

Henry  Schweitzer  expects  to  fini-h  his  work 
on  the'  Big  Four  R.  R.  at  Harrisburg.  111., 
within  the  next  eight  or  ten  days. 

The  city  council  of  Fulton,  Mo.,  at  special 
session  on  Nov.  5th  granted  to  the  Mexico, 
Santa  Fe  &  Perry  Traction  Co.  an  extension 
of  franchise  for  one  year.  The  ori.ainal  fran- 
chise expires  shortly.  The  company  now  is 
building  a  line  out  of  Me.xico  and  is  at  work 
on  the  fith  mile.  It  is  proposed  to  extend  the 
line  to  Fulton  and  from  there  build  to  Mo- 
kane,  where  direct  connections  will  be  made 
with  the  Missouri,  Kansas  &  Texas  R.  R. 
The  Fruin-Bambrick  Construction  Co.  of  .St. 
Louis  has  charge  of  the  work,  and  the  exten- 
sion to  Fulton  is  to  be  carried  out  under  the 
same  arrangements  as  now  exist  for  the  con- 
struction of  the  line  out  of  Mexico,  bonds  to 
the  amount  of  about  $6,000  being  issued  for 
each  mile  and  being  purchased  by  the  people 
along  the  route  through  which  the  line  passes. 
.\s  outlined  at  present,  the  company  will  tra- 
verse different  sections  of  Audrain,  Boone 
and  Callawav  counties,  taking  in  the  follow- 
ing towns :    Mexico.  Santa  Fe,  Perry,  Colum- 


bia, Fulton,  Mokane  and  Hereford.  Officials 
of  the  road  deny  that  the  Chicago  &  .-Mton 
contemplates  t.iking  up  the  new  road. 

Montana. 

The  Billings  Traction  Co.  has  completed  its 
organization  and  is  reported  to  have  secured 
the  necessary  capital  for  the  construction  of 
its  street  railw.'iy  in  Binin,gs,  Mont.  It  is  said 
that  |)reliniinary  arrangements  are  being  made 
to  begin  track  laying  in  the  spring.  A.  C. 
Trumbo  and  R.  D.  Long,  Muskogee,  Okla., 
are  interested  in  this  proposition.  Mr.  Long 
is  superintendent  of  the  Muskogee  Electric 
Traction  Co.  of  Musko.gee,  Okla. 

The  Butte  Electric  Ry.  Co.,  J.  R.  Wharton, 
general  manager,  Butte,  Mont.,  is  to  build  a 
short  extension  to  its  line  at  Mcadville,  and 
will  also  double  track  a  portion  of  its  line  in 
that  city. 

North  Dakota. 

Grading  on  the  Midland  Continental  Ry.. 
has  been  completed  from  Jamestown,  N.  Dak., 
south  to  Edgely  by  the  contractors,  and  it  is 
expected  by  J.  T.  .Vdams,  Columbus,  O.,  who 
has  the  .general  contract  for  the  road,  to  have 
the  same  ready  for  operation  early  next 
Spring. 

New  Jersey. 

The  Central  Railroad  of  New  Jersev,  J.  O. 
Osgood,  chief  engineer,  New  York  city,  has 
purchased  three  tracts  of  land  adjoining  the 
right  of  way  of  the  Newark  &  New  York  rail- 
road branch.  Two  of  the  pieces  are  located  in 
the  township  of  Kearny  and  the  other  one  in 
Jersev  City.  The  tracts  are  50  ft.  wide  and 
have  a  total  length  of  about  3.000  ft.  They 
will  be  used  for  additional  tracks. 

The  Citj'  Council  of  Burlington.  N.  J.,  has 
granted  to  the  Burlington  Electric  Light  & 
Power  Co.  a  50-year  franchise.  The  company 
proposes  to  erect  a  plant  at  Burlington  as  the 
central  station  for  operatin.g  trolley  lines  and 
supplying  light  and  power  to  adjacent  towns. 

New  Mexico. 

The  Santa  Fe  System  has  arranged  to  con- 
struct a  mechanical  interlocking  plant  at 
Suwanee,  N.  Mex.,  at  a  cost  of  $4,i)00. 

.An  electrical  interlocking  plant  will  be  in- 
stalled by  the  Santa  Fe  Svstem  at  Rio  Puerco. 
N.  Mex.,  at  an  estimated  cost  of  $15,000.  The 
money  has  already  been  appropriated. 

Steps  are  to  be  taken  immediately  by  .A.  O. 
Bailey,  President  of  the  Colorado,  Cohnnbus 
&  Me.xican  R.  R.  Co.  toward  financing  the 
construction  of  a  line  tapping  the  coal  fields 
of  Northern  New-  Mexico  and  Colorado  and 
extending  through  Demin.g  and  Columbus  into 
the  interior  of  Mexico.  The  .system,  it  is 
said,  will  involve  the  construction  of  about 
450  miles  of  line. 

New  York. 

.\  public  hearing  was  recently  held  by  a 
committee  of  the  Buffalo.  N.  Y..  Citv  Council 
to  learn  the  sentiment  of  Black  Rock  citizens 
relative  to  the  application  of  the  Frontier  & 
Western  R.  R,  Co.  to  construct  a  road  through 
that  section  of  the  city.  The  Slate  Pulilic  Ser- 
vice Commission  has  the  matter  under  con- 
sideration. 

The  state  public  service  commission  will 
bold  a  hearin.g  at  New  York  on  Nov.  17  on 
the  application  of  the  Jay  Street  Connecting 
Railroad  Co.  of  Brooklyn  for  a  certificate  of 
public  convenience  and  necessity.  The  com- 
pany now  is  building  a  frci.ght  station  on  the 
block  bounded  bv  lay,  John,  Plymouth  and 
Pearl  streets  in  Brooklyn  borou.gh.  It  desires 
to  build  a  steam  freight  railroad  from  the 
pier  at  Jay  St.  to  the  new  freight  station  and 
to  lay  tracks  in  all  the  streets  surrounding 
the  terminal  block.  The  road  will  be  only 
one-third  of  a  mile  long. 

The  Public  Service  Commission  of  New 
York  City  on  Nov.  2  made  public  tiie  totals 
of  the  bids  received  Oct.  27  for  constructing 
the  Tri-Borough  subway  system  in  that  city. 
The  Commission  will  award  the  contracts  and 
these  contracts  will  then  be  referred  to  the 
Board  of  Estimate  for  its  approval.  The 
Board  of  Estimate  will  also  decide  on  the 
amount  of  money  to  be  appropriated  for  sub- 
way building  purposes.  As  the  lowest  bids 
for  the  Broadway-Lexington  Ave.  the  Broad- 


way-Lafayette Ave.  and  the  Canal  St.  sub- 
ways aggregate  $85.4.'i7,570.11,  or  more  than 
$25,000,000  in  excess  of  the  money  supposed 
to  be  available,  the  Commission  may  not  be 
able  to  begin  work  on  all  the  sections  at  once, 
but  it  will  go  just  as  far  as  the  funds  appro- 
priated will  permit  it  to  go  and  finish  up  on 
later  appropriations.  The  following  is  a  list 
of  the  bidders  and  their  totals : 

BRO.iDWAY-LICXINGTON    AVE.     SUBWAY, 
bee.         Bidder.s.  Bids 

1.  O'Rourke    Kng.    Const.    Co..    345 

Fifth  Ave.,   New   York $5,863,194.00 

MacArtliur   Bmther.s  Co .5,881.!H6.CC 

Bradley   Contracting   Co 6.978.338.50 

DeKnon    ContracIinK   Co 8,697,417.50 

2.  MacArtliur  Brotlii-rs  Cn.,  5  Nas- 

sau  SI.,   New    York 7,677,464.20 

O'Rourke   Kng.    Const.    Co 7,761.173.70 

Bradley  Contractins  Co 9.065,007.50 

Frederick    L.    Cranford • 9,906.668.30 

2A.   Bradley  ContraetinB  Co..  1  Mad- 
ison Ave..  Ni'w   York 2,323.542.75 

Frederick    I>.    Cranford 3,086,908.75 

Mac.Vrlhur   Bmlliors  Co 4,435  564.95 

3.  Bradley   Conlrac-linK  Co 3,619,315.00 

MacArtliur  Broliiers  Co 3.802.444.50 

Frederick    I>.    Cranford 9,906,668.30 

4.  Bradley   ContractinB  Co 3,716,304.50 

MacArtliur  Bn.thers  Co 4.305.933.20 

0.  MetroiJolitan  (Contracting  Co.,  95 

Milk  St.,   Boston 2.419.127.20 

Bradley   Contracting  Co 2.473.159.00 

MacArtliur   Brothers  Co 2.958,465.50 

6.     Bradley   Contracting  Co 3.634.213.50 

Mac-Arthur   Brothers  Co 4.300,023.50 

Degnon    Contracting   Co 4,443,561.50 

1.  Charles  H.   Peckworth.  415  Hud- 

son  St..   New    York 2,750,463.40 

Bradley   Contracting  Co 3,870,333.50 

MacArthur  Brothers  Co 4.953  157  90 

Degnon    Contracting   Co 4.955,764.60 

.S.     Brailley   Contracting   Co 3.369.484  20 

De.i;non    Contracting   Co 4,107,228.30 

9.     Bradley   Contracting   Co 2,447479  70 

10..    Bradley  Contracting   Co 3.253  072  80 

Henrv  Steers 4.476,855.96 

11.  Bradley  Contracting  Co 3.132  195  05 

Henry  Steers   4,159,085.08 

12.  Oscar  Daniels  Co.,  3S  Park  Row, 

New   York 2.825,740.74 

Behrman   &   Rodgers 3.397,80'' 70 

Bradley   Contracting   Co 3,474.080.80 

13.  Bradley   Contracting  Co 4.071.416.50 

Hugh  Nawn    Contracting  Co 4.209.594  05 

l.frody  &   .\dler 4.62S  70''  90 

MacArthur   Brothers  Co 4!892!4S4  50 

MK.  ArtluM-  MeMullen.  149  Broadway, 

New   York    4,823.513.30 

MacArthur   Brothers  Co 5. .534,965. 30 

O'Rourke  F.ng.  Const.  Co 6.109,858.30 

Bradley   Contracting  Co 6,362  166  00 

15.     Haggerty-Drunimond  Co.,  41  Park 

Row,    New    York 3.820,129  75 

Godwin  Construction  Co 4.154.360.40 

Bradley   Contracting  Co 4,336.925.50 

Hugh  Nawn    Contracting  Co 4,414,642.40 

14H.   .MacArthur   Brothers   Co 5,748  6"S  40 

O'Rourke  Kng.  Const.   Co 6.119.934  40 

Bradley   Contracting  Co 6,396.054.00 

S.   Pearson   &   Son,   Inc 8,500.000.00 

CANAI,    .STREET    SUBWAY. 

1.  Metropolitan   Contracting  Co $4,601.644  75 

Bradley   Contracting  Co 5.979.657.25 

2.  Bradley   Contracting   Co 9.164,909.65 

BROADWAY-I.,AFAYETTE  AVENUE  SUB- 
WAY,   BROOKL'ST^. 

1.  Newman  &  Carey,  215  Montague 

St.,   Brooklyn    $4,265,424.67 

Bradley  Contracting   Co 4,318,700.50 

Degnon    Contracting   Co 4.764  782  10 

Frederick    L.    Cranford 4,926  512  25 

2.  Patrick    .MeGovcrn,     Hotel    Bel- 

mont, New  York • 4.676,941.65 

Bradley  Contracting  Co 4.726  259  50 

Uegnon    Contracting   Co 4,802.919.65 

Newman   &    (^arey 4,937,874.49 

Hugh   Nawn   Contracting  Co 5.022  709  30 

3.  Walter  H.  Gahagan,  198  Monta- 

gue St..   Brooklyn 2.981.992  80 

.lames  H.  Holmes 3,240.437  00 

Patrick  .McGovern    3.311. S27!oo 

Degnon    Contracting   Co 3.411,697  05 

Bradley   Contracting  Co 3.455.583.75 

Smith.   Scott.   Hannan  &   Hickev  3.471.897.15 

Creamer.  Cranford  &  Donovan..  3,575.278.15 

Oscar    Daniels    Co 3.575.485.00 

Smith  &  Pennock  Cont.  Co 3.668.568.85 

Hugh    Nawn   Contracting   Co 3,813,727.50 

Newman    &    Carev 3.822.764  84 

S.    Pearson  &   Son,  Inc 5,066.937.48 

The  City  Council  of  Jamestown  will  prob- 
ably grant  franchises  to  the  Jamestown  Street 
Ry.,  permitting  the  completion  of  the  Second 
St.  double  track,  the  double  tracking  of  Main 
St.,  the  construction  of  a  line  on  West  Sec- 
ond St.,  and  the  construction  of  a  Willard  St. 
line. 

Ohio. 

It  is  expected  that  the  Columbus  Railway  & 
Light  Co..  Columbus,  will  soon  ask  for  a 
franchise  to  extend  its  lines  west  on  Mound 
St.  to  Glenwood  .Xve. 

The  Western  Ohio  Ry.  Co..  Lima,  O..  is  re- 
ported to  have  about  completed  negotiations 
for  the  purchase  of  the  Toledo,  Bowling  Green 
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&  Southern  Electric  Rv.  It  is  stated  that  if 
the  deal  goes  through  $200,000  will  be  expend- 
ed in  improvements.  The  Western  Ohio  Ry. 
Co.  is  also  said  to  be  planning  to  build  a  new 
line  from  Findlav  to  Fostoria. 

The  Norfolk  &  Western  Ry.  has  about  corn- ■ 
pleted  its  double  track  work  between  Dugan's 
Grove  and  Pikcton  and  it  is  expected  that  this 
section  will  be  ready  for  use  by  the  middle  of 
December.  This  is  the  last  strip  between 
Kenova  and  Columbus. 

The  Hocking-Sunday  Creek  Traction  Co.., 
A  B  Young,  oresident,  Nelsonville,  O..  has 
placed  a  $200,000  bond  issue  on  the  market. 
The  proceeds  of  the  bond  sale  will  be  used  m 
building  and  equipping  the  traction  line  from 
its  present  terminus  at  Green  Lawn  cemetery 
out  of  Nelsonville  to  Athens.  Right  of  way  is 
now  being  taken  up  and  the  company  expects 
to  begin  construction  soon. 

It  is  now  said  that  the  Columbus,  Mt.  Ver- 
.  non  &  Mansfield  Traction  Co.,  incorporated 
last  July  to  build  an  electric  interurban  rail- 
way collecting  Columbus  with  Mansfield  by 
way  of  Mt  Vernon,  is  the  new  owner  of  the 
Columbus,  New  Albany  &  Johnstown  Trac- 
tion Co,  the  sale  of  which  to  Anderson  T. 
Herd  of  New  York  City  was  noted  in  our 
last  issue.  Survevs  for  an  extension  of  the 
latter  line  to  Mansfield  have  been  made  and 
it  is  said  that  the  work  may  be  started  soon. 
L.  P.  Stephens,  Columbus,  O.,  is  General 
Manager. 

Oklahoma. 

The  citv  of  Tulsa  and  the  M.,  K.  &  T. 
and  St.  Louis  &  San  Francisco  railroads  have 
reached  an  agreement  regarding  the  building 
of  subways  under  both  roads  on  North  Den- 
ver .Ave. '  The  subways  will  cost  $2-5,000  and 
the  railroads  will  nav  for  the  work. 

The  Missouri,  Oklahoma  &  Gulf  Ry.,_J.  J. 
Harrison,  chief  engineer.  Durant,  Okla.,  is  re- 
ported to  have  placed  $-'),.500.000  of  its  bonds 
in  France.  The  railwav  is  seeking  an  entrance 
into  the  oil  fields,  with  an  extension  of  its 
Coalton  branch  to  Okmulsee,  and  in  addition 
the  survey  is  being  made  for  the  main  line  ex- 
tension north  to  Joptin  and  later  to  Kansas 
City,  Mo.  The  comp.nny  has  made  a  trackage 
agreement  with  the  Rock  Island  to  u=e  the 
latter's  track  for  hauling  coal  from  Lehigh  to 
Wapanucka,  a  distance  of  about  2-5  miles.  This 
will  five  the  Missouri,  Oklahoma  &  Gulf  a  di- 
rect Vine  to  tlie  Oklahoma  coal  fields. 

The  Nelson  Construction  Co.  of  Vinita, 
Okla  has  been  incorporated  with  a  capital 
stock'  of  $2ri.000,  the  directors  being  August 
Nelson  of  Mound  Valley,  Kan.,  Fred  Nelson 
and  S  H.  Atwood  of  Parsons,  Kan.,  C.  C. 
Roberts  of  Vinita,  and  H.  H.  Hellen  of  Wag- 
oner, Okla.  „    ,,     .,        J 

The  Midland  Vallev  R.  R..  E.  M.  Alvord 
general  manager.  Muskogee,  Okla..  is  reported 
to  have  been  awarding  contracts  for  a  part  of 
the  constriction  work  on  its  new  extension  to 

Wichita,  Kan.  „,.,.•        ^  t 

The  Choctaw  Railway  &  Liehting  Co.,  ot 
McAlestcr.  Okla.,  is  contemplating  making  a 
number  of  improvements  and  a  possible  ex- 
tension of  the  line  east  to  Wilburton  and 
south  to  Denison,  Tex. 

Survevors  of  the  Buffalo  &  Northern  Okla- 
homa R.  R..  under  direction  of  Eugene  Til- 
leux,  Hutchinson,  Kan.,  are  at  present  seeking 
a  connection  for  their  proposed  line  to  the 
eastward  to  make  it  n  fceHer  to  some  trunk 
line.  E.  M.  Best,  Buffalo,  Okla.,  is  President 
of  the  company.  „     .     ^    c.     1 

It  has  been  announced  bv  K.  A.  L.  Siteeie, 
Sterling,  Okla.,  that  Sterling  had  raised_  $20,- 
000  for'  the  construction  of  a  new  railroad 
line  contemplated  from  Sulphur  through  that 

citv 

the  Missouri,  Oklahoma  &  Gulf  R.  R.  is 
planning  to  construct  a  line  into  Coalgate  and 
Lehieh,  Okla.,  though  no  definite  route  has 
yet  been  decided  upon. 

Oregon. 

An  outfit  of  the  C.  J.  Cook  Co.  of  Porihmd, 
which  has  been  working  on  the  Mount  1  abor 
reservoir  for  that  citv,  has  been  placed  at 
■  work  on  the  construction  of  the  new  line  of 
the  Mt  Hood  Rv.  The  outfit  consisted  of 
two  steam  shovels,  six  locomotives  and  40 
dump  cars.    One  steam  shovel  was  sent  to  the 


Base  Line  road,  where  it  intersects  with  the 
Troutdale  branch  of  the  O.  W.  P.  company, 
and  the  remainder  of  the  outfit  was  sent  over 
the  O.  W.  P.  to  Anderson,  to  be  used  in 
grading.     . 

Some  of  the  Portland  papers  are  carrying 
an  advertisement  asking  for  contractors  to 
build  10  to  50  miles  of  railroad.  The  adver- 
tisement states  that  particulars  as  to  the  work 
can  be  obtained  at  411  Henry  Bldg.,  Portland, 
Ore. 

At  a  recent  meeting  of  the  City  Council  of' 
Portland  a  recommendation  was  made  to  va- 
cate East  Twentv-third,  East  Twenty-fourth 
and  East  Twenty-fifth  Sts.,  between  Powell 
and  Frankfort  Sts.,  and  a  portion  of  Frank- 
fort St.,  through  a  10-acre  tract  of  land  de- 
sired bv  the  Portland- Ry.  Light  &  Power  Co., 
as  a  site  for  its  proposed  new  car  shops,  pro- 
viding right  of  way  for  a  sewer  be  given 
through  this  and  adjacent  tracts.  The  com- 
mittee has  no  objection  to  the  vacation  of  the 
streets,  but  insists  that  a  right  of  way  for  a 
sewer  drain,  to  drain  a  large  territory  in  that 
vicinity  should  be  granted  through  the  prop- 
erty. 

Survevs  have  been  completed  by  engineers 
of  the  Southern  Pacific  for  the  revision  of  the 
Natron  cutofif  to  bring  it  into  Crescent,  Ore. 
The  line  about  the  lake  Odell  has  been  raised 
10  ft.  above  the  former  survey  and  several 
curves  have  been  eliminated. 
Pennsylvania. 

Right  of  way  is  being  secured  for  an  elec- 
tric railway  from  Hagerstown,  Md.,  to  Mer- 
cersburg,  via  Clearspring,  27  miles.  _  Prelirn- 
inary  surveys  have  been  made  and  it  is  esti- 
mated that  the  road  can  be  built  for  about 
$20,000  per  mile,  this  cost  including  power 
house  and  equipment.  New  York  capitalists 
are  reported  to  be  behind  the  project.  Major 
L.  F.  Downs,  New  York  city,  and  James  B. 
Kreps,  Hagerstown,  Md.,  are  interested. 

The  Pittsburg,  Summerville  &  Clarion  R.  R., 
C.  F.  Heidrick,  president.  Clarion,  Pa.,  now 
operating  22  miles  of  line,  is  planning  to  ex- 
tend its  road  next  year. 

The  proposition  to  lease  the  Northern.  Cen- 
tral Ry.  to  the  Pennsylvania  R.  R.  Co.  for 
909  years  has  been  ratified  by  nearly  90  per 
cent  "of  the  stockholders  of  the  former  road. 

The  Stony  Creek  Lumber  Co.,  Sullivan 
County,  Pa.,  has  secured  control  of  a  timber 
tract  of  2,2-50  acres  in  that  county  and  will 
build  a  railroad  through  the  tract  connecting 
with  the  Lehigh  Valley  R.  R.  at  Lopez.  The 
capital  stock  of  the  company  is  $200,000  and 
its  officers  are  John  H.  Blackman,  West  Pitts- 
ton,  Presidejit:  Frank  E.  Carter,  West  Au- 
burn, General  Manager;  J.  C.  Hughes,  West 
Pittston,   Pa.,  Secretary  and  Treasurer. 

The  Delaware,  Lackawanna  &  Western  Ry. 
is  planning  to  eliminate  the  crossing  at  Mc- 
Hale  court,  which  connects  Railroad  Ave.  and 
Meridian  St.,  at  Scranton,  Pa.,  by  means  of  a 
subwav. 

William  Riche,  Tamaqua,  Pa.,  has  been 
awarded  a  $-35,000  contract  for  building  a 
connection  between  the  Mauch  Chunk-Nes- 
quchoning  R.  R.  and  the  new  Broad  Mountain 
road. 

South  Carolina. 

The  city  of  Orangeburg,  S.  C,  has  voted  to 
issue  $20,000  of  bonds  to  aid  in  the  construc- 
tion of  the  proposed  Orangeburg  R.  R.  W.  C. 
Wolfe  is  the  promoter.  The  railway  is  to  be 
about  IS  miles  in  length  and  will  connect  with 
the  Seaboard  Air  Line  railway  at  North.  It  is 
to  be  owned  and  operated  by  a  private  cor- 
poration, but  will  have  traffic  arrangements 
with  the  Standard  Air  Line  railway,  thereby 
giving  Orangeburg  freight  competition  be- 
tween the  Southern,  Atlantic  Coast  Line  and 
Seaboard  systems  and  the  steamboat  line  to 
be  placed  on  the  Edisto  river.  The  road  is  to 
be  .built  throu.gh  North  into  Springfield  as 
soon  as  possible.  The  charter  of  this  railroad 
allows  it  to  build  from  Charleston  to  Augusta, 
which  will  be  the  ultimate  terminus. 

South  Dakota. 

Surveys  have  been  corpnleted  for  the  pro- 
posed new  railroad  from  Huron,  S.  Dak.,  to 
Chamberlain.  The  survey  work  was  done  un- 
der the  direction  of  the  Missouri  Valley  Engi- 


neering Co.,  of  Mitchell,  S.  Dak.,  with  R.  G. 
Culbertson  in  charge ;  R.  W.  Fulweller  as  lo- 
cating engineer,  and  C.  G.  McHugh,  draughts 
man.  The  original  survey  of  the  proposed  en- 
terprise was  to  run  along  American  creek, 
but  later  was  chan.gcd  in  order  to  avoid  heavy 
grades  in  the  Wessington  hills.  The  line  pass- 
es through  a  well  improved  country.  The 
heaviest  .grade  is  in  the  hills  and  is  45  ft 
to  the  mile. 

Information  received  recently  from  Platte. 
S.  Dak.,  is  to  the  effect  that  an  announcement 
has  been  made  by  officials  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  that  in  the  Spring  the 
company  will  extend  the  line  from  Platte  to 
Orient,  closing  the  .gap  which  has  existed  for 
many  years.  It  is  believed  that  the  line  will 
run  northwesterly  from  the  present  terminus 
through  Bijou  Hills  to  Chamberlain,  connect- 
ing with  the  Black  Hills  line  as  well  as  ex- 
J:ending  to  Orient. 

Tennessee. 

The  McDowell  Construction  Co.,  which  has 
been  awarded  the  contract  for  constructing 
the  first  17%  miles  of  the  Harriman,  Knox- 
ville  &  Eastern  R.  R.,  from  Harriman,  Tenn., 
as  noted  in  our  last  issue,  has  its  headquar- 
ters at  Knoxville,  Tenn. 

An  ordinance  has  been  approved  at  Mem- 
phis for  the  elevation  of  the  tracks  of  the 
Frisco,  Louisville  &  Nashville  and  other  rail- 
roads. The  plan  includes  a  construction  of 
subways  to  eliminate  various  grade  crossings 

Texas. 

The  Union  Terminal  Ry.  Co.  is  projecting 
a  20-mile  line  from  Rockport  to  Harbor  Isl- 
and to  deep  water  and  from  Rockport  to  the 
town  of  Aransas  Pass.  No  contracts  have 
been  let.  Chas.  F.  HofT,  Rockport,  Tex.,  is 
president.  Dr.  Alexander  Bailey,  Rockport. 
is  also  interested. 

It  is  believed  that  the  St.  Louis  &  San 
Francisco  R.  R.  shortly  will  announce  plans 
for  the  buildin.g  of  a  short  line  from  the  in- 
ternational bridge  at  Brownsville  to  the  city 
of  Mexico. 

The  State  Railroad  Commission  has  fixed  a 
valuation  of  $444,0(17.(13  upon  the  Houston  & 
Brazos  Valley  R.  R.  This  follows  the  inspec- 
tion of  the  road  made  last  June  by  Engineer 
R.  D.  Parker  of  the  commission.  The  road  is 
23  miles  in  length  and  extends  from  Anchor, 
on  the  International  &  Great  Northern,  to 
Velasco,  which  point  is  greatly  interested  in 
the  deep  water  project.  The  railroad  company 
will  soon  issue  stocks  and  bonds  in  the  sum 
above  mentioned. 

The  officials  of  the  Palacios,  San  Antonio  & 
Pecos  Valley  R.  R.  of  Palacios,  have  placed 
an  en.gineering  corps  of  15  men  under  the 
supervision  of  Engineer  Mondine  in  the  field 
to  locate  the  best  route  to  the  other  end  of  the 
line,  which  will  be  San  Antonio.  At  a  recent 
meeting  of  the  city  council  of  Palacios  the 
new  road  was  given  a  franchise  to  enter  the 
citv. 

it  is  stated  that  contracts  for  the  construc- 
tion of  the  first  60  miles  of  the  Nueces  River 
Valley  R.  R.  have  been  let  and  work  will  be- 
gin from  Beeville  by  Dec.  1.  Surveys  are  un- 
der way  to  determine  which  of  the  two  pro- 
posed routes  will  get  the  road,  Clareville  on 
the  South  or  Cadiz,  and  on  through  Oakville 
to  the  north.  W.  A.  Frisby,  Beeville,  Tex.,  is 
president  and  G.  A.  Hubb  is  constructing  en- 
gineer. 

Steps  are  being  taken  to  extend  the  Aransas 
Harbor  Terminal  Rv.  from  Aransas  Pass  to 
Harbor  Island.  D.  B.  Scott,  San  .Antonio,  is 
interested. 

Grading  work  for  the  foundations  for  the 
machine  shops  and  roundhouses  to  be  erected 
at  Sweetwater  for  the  Santa  Fe  System  is 
well  under  way.  At  the  machine  shop  site 
alone,  the  plans  call  for  250,000  cu.  yds.  of  ex- 
cavation. All  of  the  buildings  to  be  erected, 
such  as  paint,  repair,  engine  houses,  etc.,  will 
be  built  of  concrete.  The  round  house  will 
contain  50  stalls  for  engines  and  several  of  the 
main  buildings  will  be  over  400  ft,  long.  A 
large  reservoir  of  a  square  mile  will  be  built 
and  a  large  watering  station  erected. 

The  Bav  Shore  Land  Co.,  O.  L.  Allen, 
President,  Houston,  Tex.,  is  planning  to  start 
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work  shortly  on  its  Bay  Shore  rapid  transit 
line.  The  company  is  reported  to  have  al- 
ready purchased  100,000  ties  for  the  line.  The 
line  is  to  be  operated  by  steam  and  will  cost 
about  $14,000  per  mile. 

The  Enid,  Ochiltree  &  Western  R.  R.  has 
placed  in  operation  the  first  ten  miles  of  its 
line  extending  from  Dalhart,  Tex.,  to  Victory, 
Tex.  The  total  proposed  length  of  this  road 
is  300  miles,  and  Enid,  Okla.,  will  be  one  of  its 
terminals. 

It  is  reported  here  in  San  .Antonio  that  the 
San  ."Xntonio  &  Aransas  Pass  R.  R.  has  passed 
from  the  control  of  the  Southern  Pacific  to 
that  of  the  Frisco,  the  purchase  being  effected 
by  B.  F.  Yoakum,  the  promoter  and  builder 
of  the  road.  If  the  report  proves  true  it  is 
expected  that  the  extension  of  the  Frisco  from 
Brady  to  a  connection  with  the  San  Antonio 
road  at  Comfort  will  be  pushed. 

The  Chicago.  Wcatherford  &  Brazos  Val- 
ley R.  R.  Co.  has  filed  an  amendment  to  its 
charter  providing  for  the  construction  of  a 
60-mile  extension  from  Bridgeport  to  Gaines- 
ville, through  Wise,  Denton,  Montague  and 
Cooke  Counties,  Texas. 

Press  reports  quote  James  Frazier,  .'Assist- 
ant .Auditor  of  the  Roscoe,  Snyder  &  Pacific 
R.  R.,  as  stating  that  the  company  has  under 
consideration  the  extension  of  its  line  several 
miles  northwest  to  Fort  Worth,  Texas,  to  de- 
velop coal  fields  in  that  direction.  Financial 
arrangements  are  to  be  made  at  once. 

It  is  reported  in  Taylor,  Texas,  that  H.  H. 
Fielder.  President  of  the  Houston,  Somer- 
ville  &  Western  Ry.  Co.,  has  announced  that 
engineers  will  start  work  on  the  proposed  line 
from  Taylor  toward  the  gulf  and  that  an  ap- 
proximate estimate  of  the  cost  will  be  made. 
George  H.  Harris,  Secretary  of  the  Taylor 
Board  of  Trade,  is  interested. 

James  W.  Orr,  General  Counsel  of  the 
Beaumont  &  Great  Northern,  i.s  reported^  as 
stating  that  the  railroad  which  is  now  build- 
ing northward  will  ultimately  extend  to  Waco, 
Texas,  and  will  have  as  a  southern  terminus 
Beaumont,  Texas. 

Roach  &  Stansell,  Memphis,  Tenn.,  have 
completed  the  new  line  of  the  Kansas  City, 
Mexico  &  Orient  R.  R.  from  San  .Angelo  to 
Mertzon,  a  distance  of  about  7-5  miles.  The 
work  was  finished  three  weeks  in  advance  of 
the  expiration  of  the  contract  time  limit.  This 
contract  was  awarded  to  the  above  firm  last 
spring. 

The  Pecos  Valley  Southern.  R.  R.  will  on 
Nov.  15  formally  open  for  traflSc  36  miles  of 
its  line.  An  extension  to  a  connection  with 
the  Southern  Pacific  is  now  under  considera- 
tion, W.  L.  Carwile,  Dallas,  Tex.,  is  President 

Utah. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Salt  Lake,  Utah, 
by  the  Alta  &  Jordan  Valley  R.  R.  Co.  The 
capital  stock  of  the  organization  is  set  at 
$200,000  and  they  propose  the  construction 
of  a  line  between  Sandy  and  Alta,  a  distance 
of  16  miles.  The  incorporators  are  D.  J.  and 
M.  A.  Williams,  40  J  St.;  William  F.  Wil- 
liams, 678  Fifth  Ave.,  and  B.  F.  and  E  W. 
Cummings,  295  Center  St.,  Salt  Lake  City, 
Utah. 

It  is  rumored  in  Lehi,  Utah,  that  the  Denver 
&  Rio  Grande  Ry.  will  soon  build  a  spur  from 
Lehi  to  Eureka,  going  around  the  west  side  of 
Utah  Lake  bv  way  of  Saratoga  Springs  and 
Pelican  Point  and  up  through  one  of  the  can- 
yons southwest  of  that  point  into  Eureka. 
The  distance  is  about  35  miles  and  an  easy 
grade  could  be  established  without  any  heavy 
pulls,  whereas  the  present  line,  a  distance  of 
64  miles  to  Eureka,  is  a  very  heavy  pull  over 
dangerous  trestle  work.  C.  A.  Blake,  Salt 
Lake  City,  Utah,  is  Division  Engineer. 
Virgina. 

Bunn  &  Co.,  Big  Grove  Spring,  Va.,  have 
been  awarded  a  contract  for  the  construction 
of  a  5-mile  extension  of  the  Roaring  Fork  K. 
R.  in  Wise  county,  Va.  E.  L.  Gobble  Black- 
wood, Va.,  is  chief  engineer  of  the  Roaring 
Fork  R.  R.  .     •  , 

The  State  Corporation  Commission  has 
granted  a  two  years'  extension  of  tirne  in 
which  to  begin  actual  construction  of  the 
Richmond.  Urbanna  &   Peninsular   Ry.     This 


line  is  proposed  between  West  Point  and  Ur- 
banna, 

The  Rivcrmont  tunnel,  near  Lynchburg, 
Va.,  for  the  Southern  Ry.,  has  been  com- 
pleted and  will  be  ready  to  receive  traffic  as 
soon  as  the  track  is  put  in  condition.  ■  The 
general  contractor  for  this  work  was  W.  J. 
Oliver  of  Knoxvillc,  Tenn.  Work  has  been 
under  way  for  about  two  years, 

Washington. 

The  city  council  of  Colfax,  Wash.,  has  ac- 
cepted the  plans  of  the  Spokane  &  Inland  Em- 
pire R.  R..  A.  M.  Lupfer,  chief  engineer. 
Spokane,  Wash.,  for  widening  the  channel  of 
a  stream  in  Colfax. 

The  Yakima  Valley  Transportation  Co., 
North  Yakima,  Wash.,  has  been  asked  to  con- 
struct a  street  car  line  fr.om  Young's  corner, 
on  Nob  Hill  Blvd.,  south  to  the  cemetery  west 
gate,  along  Cemetery  road,  at  North  Yakima. 

A  joint  meeting  of  the  South  Bend  and 
Raymond  City  Councils  has  been  held  to  con- 
sider two  applications  for  a  franchise  to 
operate  an  electric  railway  line  in  the  two 
towns  and  connecting  them.  The  terms  upon 
which  the  towns  will  grant  the  franchise  were 
a.greed  upon  and  the  matter  now  awaits  action 
of  the  companies. 

Articles  of  incorporation  have  been  filed 
by  the  Methow  Valley  &  Washington  North- 
ern Ry.  Co.,  Twisp,  Wash.,  mentioned  in  our 
last  issue.  The  capital  stock  is  placed  at  $1,- 
000,000  and  the  incorporators  are  S.  P.  Val- 
lentine,  E.  W.  Rollins,  J.  C.  Platter,  Charles 
G.  Andrews  and  H.  W.  Henry.  The  company 
proposes  to  build  a  line  through  the  Methow 
Valley  from  Spokane  to  the  Sound  and  ope- 
rate same  by  steam,  electricity  or  other  power. 

Anothei'  section  of  the  double  track  joint 
line  of  the  Northern  Pacific  between  Tacoma 
and  Portland  was  recently  placed  in  operation 
from  Napavinc  to  Winlock.  Work  on  this 
contract  has  been  under  way  since  last  Spring 
and  a  great  deal  of  heavy  work  was  encoun- 
tered. It  is  believed  that  the  entire  distance 
will  not  be  completed  before  March  or  April 
of  1.011.  At  the  present  time  trains  are  run 
nn  double  tracks  over  61  of  the  143  miles 
between  Tacoma  and  Portland  as  follows: 
Between  Tenino  and  Chehalis  15  miles,  Win- 
lock  and  Napavine  8  miles  and  Kalama  and 
Portland  30  miles.  There  still  remain  82  miles 
to  be  built  to  complete  the  double  tracking. 
Of  this  44  miles  is  to  be  built  via  the-  Point 
Defiance  line  from  Tacoma  to  Tenino,  this 
route  being  two  miles  longer  than  the  one 
now  in  use.  As  yet  only  preliminary  work 
lias  been  .started  on  this  portion  of  the  line. 
Over  the  40  miles  from  Napavine  to  Kalama 
the  work  is  now  being  prosecuted. 

Information  given  out  by  J.  H.  Young, 
President  Alaska  Steamship  Co.,  and  Vice 
President  of  the  Copper  River  &  Northwest- 
ern Ry.  Co.,  is  to  the  effect  that  the  line  will 
be  completed  from  Cordova  to  Kinicott,  .Alas- 
ka, a  distance  of  105  miles,  this  year  if  un- 
usual weather  conditions  do  not  interfere  with 
the  plans  of  the  constructors. 

It  has  been  announced  that  the  Chicago, 
Milwaukee  &  Puget  Sound  and  the  North 
Coast  Railway  Companies,  which  received 
franchises  from  the  city  of  Spokane,  Wash., 
recently,  will  commence  work  on  yards  and 
.grading  and  tracklaying  into  Spokane  early 
in  December.  These  projects  involve  a  joint 
expenditure  of  more  than  $6,000,000,  and  in- 
clude temporary  yard  tracks  pending  the  com- 
pletion of  a  $1,000,000  union  station  and  ter- 
minal grounds  in  the  heart  of  the  business 
district.  It  is  also  given  out  that  the  North 
Coast  will  be  completed  into  North  Yakima, 
Wash.,  early  in  November,  thus  connecting 
that  city  with  Donald,  Zillah,  Prossej, 
Gran.ger,  Sunnyside,  Grandview,  Benton  City 
and  Kennewick.  The  line  in  south  central 
Washington  involved  heavy  bridge  building. 
One  bridge  near  Parker  is  500  feet  in  length, 
while  the  bridge  across  the  Columbia  River 
below  Kennewick  has  11  spans.  It  is  one  of 
the  largest  in  the  State.  Construction  work 
on  the  Milwaukee  road  east  of  Spokane  is 
progressin,g,  the  contractors  devoting  their 
attention  to  the  Coeur  d'.Alene  branch  Graders 
are  buildin.g  the  road  bed  between  Dishman, 
Wash.,   and   Coeur   d'.Alene,   Idaho.   26   miles. 


and    tracklaying   will   begin   early  in    Novem- 
ber, to  be  completed  before  Dec.  1. 

West  Virginia. 

Grading  work  is  to  be  started  shortly  for 
an  electric  railway  to  run  from  Sisterville 
through  Middlebourne  to  Salem  and  eventual- 
ly to  Clarksburg.  Col.  T.  Moore  Jackson, 
Clark.sburg,  W.  Va..  is  the  promoter. 

Bennett  &  Talbott  have  grading  work  under 
way  for  four  additional  tracks  for  the  Balti- 
more &  Ohio  R.  R.  at  Clarksburg,  W.  Va 

Wisconsin. 

_  A  five-mile  branch  road  from  the  Wiscon- 
sin &  Northern  R.  R.  through  a  portion  of 
Menominee  Indian  Reservation  is  to  he  con- 
structed. Owing  to  the  lateness  of  the  sea- 
son, however,  the  road  will  probably  not  be 
constructed  until  next  spring.  C.  H.  Hartley, 
Oshkosh,  Wis.,  is  General  Manager  of  the 
Wisconsin  &  Northern  R.  R. 

The  Janesville  Traction  Co.  of  Janesville 
has  filed  its  articles  of  incorporation.  The 
capital  stock  is  $125,000.  The  incorporators 
include  T.  S.  Nolan,  who  recently  purchased 
the  property  of  the  Janesville  Street  Ry.  Co. 
at  public  auction.  William  Murphy  of  Janes- 
ville is  also  interested.  In  its  articles  of  in- 
corporation the  company  declares  its  intention 
to  build  new  interurban  lines  into  the  territory 
surrounding  Janesville. 

Under  the  employ  of  the  Canadian  Con- 
struction Co.,  F.  E.  Halladay  has  made  pre- 
liminary surveys  for  the  construction  of  the 
proposed  railroad  between  Stevens  Point,  Wis., 
and  Rosholt  in  Marathon  County,  a  distance 
of  20  miles.  The  estimate  of  the  cost  of  con- 
struction is  as  follows :  Removing  125.000  cu. 
yds.  of  earth  at  35  cents  per  yard,  $.33,750: 
50,000  ties  as  40c,  $20,000;  160  tons  of  steel 
rails  at  $26  a  ton,  $41,600;  laying  20  miles  of 
track  at  $300  a  mile,  $6,000;  spikes  and  fish 
plates  at  $300  a  mile,  $6,000 ;  ballasting  at  $200 
a  mile,  $4,000.  A  total  of  $lll,,3-50,  or  at  the 
rate  of  $5,567  a  mile. 

Wyoming. 

The  Union  Pacific  R.  R.  has  made  plans  for 
enlarging  its  shops  and  yards  at  Laramie, 
Wyo.  .About  $400,000  is  to  be  expended  for 
the  improvement. 

Officials  of  the  Chicago,  Burlington  &  Quin- 
cy  R.  R.  have  been  making  an  inspection  trip 
from  Casper,  Wyo.,  to  the  Salt  Creek  oil 
fields.  This  company  proposes  to  build  a 
branch  from  Casper  to  the  oil  fields  to  secure 
the  increasing  business  there,  and  ultimatelv 
this  line  will  be  extended  to  Kaycee,  Buffalo 
and  on  to  Sheridan,  or  Oearmount,  to  a  con- 
nection with  the  Burlington  main  line.  'The 
Burlington  is  pushing  work  on  its  Kirby-Orin 
Junction  line,  which  will  follow  the  Platte 
River,  passing  through  Casper,  Douglas  and 
other  large  towns.  With  the  completion  of 
this  line  the  Burlington  and  Colorado  & 
Southern  roads  will  have  a  direct  route  from 
the  Gulf  of  Mexico  to  the  Pacific  Northwest, 
save  for  a  short  stretch  of  country  between 
Casper  and  Wellington,  Colo.  Surveys  have 
been  made  for  this  connecting  link,  and  the 
Burlington  system  is  under  agreement  with 
the  city  of  Cheyenne  to  build  it  inside  of  a 
year. 

Canada. 

The  Toronto  &  Eastern  Ry.  Co.,  recently 
chartered,  has  been  financed  and  has  complet- 
ed its  survey  for  its  projected  lines  and  is  ar- 
ranging preliminary  matters  so  that  construc- 
tion work  can  be  started  in  the  spring.  The 
road  is  to  run  from  Toronto  to  Cobourg,  with 
extensions  of  the  system  from  Port  Hope  to 
Peterborough,  from  Oshawa  to  Lindsay,  and 
from  a  point  in  the  township  of  Scarborough 
to  Uxbridge.  R.  H.  Rothray  of  Toronto, 
Out.,  has  recently  been  appointed  superin- 
tendent of  the  line. 

The  Alberta  Electric  Ry.  Co.  is  to  apply  for 
Incorporation.  The  chief  proposed  lines  of 
the  new  company  are  from  Calgary  to  Banff, 
from  Calgary  to  Medicine  Hat  via  Grand 
Forks,  from  Long  Coulee  to  Lethbridge,  from 
Expanse  Coulee  to  Tabier,  thence  westerly  to 
Lethbridge  and  Long  Coulee,  from  Thigh 
Hills  to  Macleod,  from  Calgary  to  Cariboo, 
thence  to  Knee  Hill   Creek,   from  Lethbridge 
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to  the  boundary  line  ,nt  Milk  River,  and  from 
Medicine  Hat  to  Wood  Mountain,  Saskatclie- 
wan.  Stuart  &  l.atliwcll  of  Calgary,  Alberta, 
are  solicitor.s  for  tlic  applicants. 

It  is  understood  that  the  Canadian  Pacific 
Ry.  will,  at  the  earliest  practicable  date,  build 
through  the  lake  shore  towns  of  Port  Hope, 
Cobourg,  Bowmanville,  Oshawa  and  Whitby. 
The  charter  for  this  road  has  been  obtained. 
The  line  will  run  between  the  present  C.  P. 
R.  R.  route  and  the  G.  T.  R,,  actually  touch- 
ing the  towns,  thus  giving  more  convenient 
service  than  they  have  at  present. 

It  now  looks  as  though  the  Toronto-Ottawa 
branch  of  the  Canadian  Northern  Ry.  would 
not  be  ready  for  operation  before  next  sum- 
mer. Good  progress  has  been  made  on  the 
.grading  work  and  this  will  Ije  completed  near- 
ly on  contract  time.  The  principal  delay,  how- 
ever, has  been  in  connection  with  the  bridge 
work,  and  this  is  said  to  have  been  due  to 
slow  delivery  of  steel.  The  bridge  work  be- 
gan at  the  junction  point  in  the  Don  Valley, 
where  this  line  branches  off  the  Sudbury 
branch  for  the  east,  for  the  Don  River  had  to 
be  spanned.  This  was  only  a  small  problem 
and  was  soon  completed.  In  the  meantime  the 
.grading  east  had  been  completed  to  allow  of 
the  rails  being  laid  on  to  the  next  gully,  which 
was  at  the  Rouge  River.  There  are  two  forks 
to  this  stream.  The  western,  19  miles  from 
the  union  station  at  Toronto,  made  necessary 
a  steel  viaduct  with  concrete  abutments,  500  ft. 
in  length.  The  eastern  fork  called  for  a  span 
only  iSO  ft.  long.  There  was  only  one  cut- 
ting that  could  be  called  big  in  the  ground 
work  along  this  mileage,  where  the  road 
crossed  imder  the  Grand  Trunk  Ry.  at  Scar- 
borough. The  steam  shovel  work  there  was 
extremely  heavy.  But  the  completion  of  this 
and  the  throwing  over  of  the  steel  made  it 
possible  to  lay  the  rails  down  east  almost  to 
Bowman's  Creek,  which  is  situated  north  of 
Bowmanville.  Here  was  another  viaduct, 
though   a   small  one.     But   a  little   farther  on 


came  the  Dixie  Creek  gully,  which  entails  a 
viaduct  of  8o0  ft.  in  length.  This  one  is  not 
yet  built.  Beyond  it  again  there  is  another  at 
Stephen's  Mill  Pond,  which  is  a  span  of  0-50 
ft.,  also  not  constructed  as  yet.  It  is  about  56 
miles  from  the  Union  Station,  From  there 
the  line  continues  on  and  down  to  Port  Hope, 
where  there  is  a  span  to  be  thrown  of  2,000 
ft,  in  length.  The  grading  from  Cobourg  to 
Trenton  is  practically  all  finished,  and  the  steel 
laid,  except  a  small  piece  near  Brighton, 
where  there  is  still  some  work  to  be  com- 
pleted. The  engineers  hope  the  grading  will 
be  finished  by  the  new  year,  and  that  by  the 
end  of  January  all  the  steel  viaducts  to  Tren- 
ton will  be  in  place.  Ballasting  has  been  done 
on  a  good  portion  of  the  line,  and  it  is  expect- 
ed this  work  can  be  proceeded  with  in  the 
winter  and  be  finished  in  the  early  spring. 

The  Canadian  Pacific  Ry,  will  meet  with 
some  opposition  when  it  applies  to  the  Cana- 
dian parliament  for  an  extension  of  time  on 
the  charter  for  a  line  between  Yorkton,  Sask,, 
and  Prince  .Albert,  Sask.  The  Yorkton  board 
of  trade  will  act  in  conjunction  with  the 
Prince  Albert  board  in  opposing  the  extension. 
The  company  secured  the  charter  20  years  ago. 

It  is  stated  here  in  Toronto  that  as  a  result 
of  a  western  trip  just  concluded  by  C,  J, 
Merry  and  Joseph  Mackenzie,  brother-in-law 
and  son  respectively  of  Wm,  Mackenzie, 
president  of  the  Canadian  Northern  Ry,,  a 
new  construction  company  may  be  formed  to 
engage  in  construction  on  the  main  line  of 
the  Canadian  Northern  west  from  Edmonton. 

Hearings  have  been  held  at  Ottawa  by  the 
Minister  of  Railways  on  the  application  of 
the  Canadian  Northern  Ry.  for  approval  of 
its  route  map  for  the  Toronto  entrance  of  the 
new  Toronto-Ottawa  branch.  The  Minister 
strongly  advised  the  city,  the  Canadian  North- 
ern and  the  Canadian  Pacific  to  confer  with 
a  view  to  reaching  some  mutually  satisfactory 
agreement  as  to  the  location  of  the  C.  N.  R. 
tracks,  from  Don  Junction  to  the  Union  Sta- 


tion. Failing  such  an  agreement,  he  intimated 
that  the  whole  question  would  probably  be  left 
to  the  Railway  Commissioners  for  decision. 
The  plans  submitted  show  that  the  Canadian 
Northern  proposes  to  parallel  its  existing  line 
froiii  Don  Junction  to  below  the  Canadian 
Pacific  viaduct,  then  branching  out,  crossing 
the  Don  and  running  along  the  east  bank. 
Tlie  line  would  oo  under  the  C.  P.  R.  near 
the  Smallpox  Hospital,  and  continue  along  the 
space  reserved  by  the  city  for  railways  to 
the  Eastern  Ave.  yards. 

The  Laurent,  Jacques  Cartier  &  Maison- 
neuve  Ry,  Co,  has  submitted  a  plan  to  the 
Railway  Commission  to  construct  a  railway 
line  in  and  near  Montreal  The  company  pro- 
poses to  build  its  line  from  the  junction  of 
St.  Laurent  Ave,  and  Cartierville  Ave,  in  St 
Laurent  parish,  through  the  north  end  of  the 
cit3^  ending  at  St,  Catherine  St.,  between 
Frontenac  and  Harbor  Sts.  Part  of  the  line 
will  follow  Iberville  St,  This  line  is  really  a 
branch  of  the  Grand  Trunk  Ry,  System,  and 
is  intended  ultimately  to  connect  the  eastern 
and  western  terminals  of  the  system  in  the 
city.  The  G,  T.  R.  proposes  to  build  an  east 
end  station  with  docks  and  wharves.  At  pres- 
ent only  a  freight  shed  has  been  erected  in 
the  east  end.  but  the  company  is  now  laying 
this  line,  which  will  connect  the  two  stations. 

A.  C.  Mackenzie  has  started  grading  opera- 
tions on  the  Morinville  east  branch  line  of  the 
Canadian  Northern  R,  R,  The  line  will  run 
east  frorn  Morinville,  but  as  yet  it  has  not 
been  decided  just  where  it  will  connect  with 
the  main  line.  In  all  probability  a  town  on 
the  line  in  the  North  Battleford  district  will 
be  made  the  junction. 

Advices  from  Rock  Creek.  7  miles  north  of 
Chesaw,  Wash,,  state  that  a  crew  of  construc- 
tion men  have  started  work  on  the  extension 
of  the  new  railroad  westward  from  Midway, 
B,  C,  to  the  coast  and  several  miles  have  al- 
ready been  graded.  It  is  believed  that  the  Ca- 
nadian  Pacific  is  interested  in  the  project. 


DRAINAGE.  IRRIGATION,  LEVEES  AND  CANALS 


Arkansas. 

4*Bids  will  be  received  al  the  office  of  Craw- 
ford &  Hoboken,  Attorneys,  Pine  Bluff,  Ark,, 
on  Dec,  1,  for  the  construction  of  the  Grassy 
Lake  Drainage  District  No.  1  in  Lincoln 
County.  The  work  consists  of  about  100.000 
cu.  yds.  of  excavation,  the  estimated  cost  being 
$12,000.  Plans  and  specifications  can  be  ob- 
tained from  Wm,  J,  Parkes,  Engineer,  Room 
101    Senyard    Bldg.,   Pine   Bluff,   Ark. 

Colorado. 

The  CanUield  Development  Ci>,  nf  Greeley, 
Colo,,  will  soon  close  contracts  -with  the  grant 
board  of  the  Las  Vega*  land  grant  for  the 
irrigation  of  20,000  acres  owned  by  the  City 
of  Las  Vegas,  New  Mexico.  The  project 
will  be  pushed  to  completion  and  will  open  a 
large  area  suitable  for  cultivation  adjoining 
Las  Vegas,  The  water  of  the  Gallinas  River 
will  be  used  and  the  land  to  be  irrigated  lies 
in  the  valley  of  that  river,  A  part  of  the  proj- 
ect is  already  completed.  The  diversion  dam 
will  be  1,480  feet  long,  63  ft,  high.  268  ft, 
wide  at  the  bottom  and  116  ft,  at  the  lop. 

Kansas. 

^Bids  will  be  received  until  noon,  Novem- 
ber 14,  by  Board  of  County  Commissioners, 
Topeka.  Kan,,  for  the  construction  of  a  levee 
along  the  south  bank  of  the  Kansas  River 
through  the  city  of  Topeka.  .'Xiiproximate  es- 
timate of  quantities  are  as  follows:  8327,0 
cu,  yds,  of  earth  embankment:  881(1,0  cu.  yds, 
of  earth  embankment.  Facing:  1706.0  cu.  yds, 
of  puddle  ditches;  125.0  cu.  yds.  of  concrete 
A;  37600,0  lin.  ft.  of  25  ft.  10  in.  piling; 
439000.0  sq,  ft.  of  clearing  and  grubbing;  .530.6 
lin.  ft.  of  12  ft.  gravity  wall;  2000.0  lin.  ft.  of 
14  ft.  cantilever  wall:  186O.0  lin.  ft.  of  17  ft. 
cantilever  wall ;  38.53,0  sq.  yds.  of  (J  in.  rein- 
forced reveljment ;   0   storm   water   drains  and 


bead  gates.  Blank  proposals  will  be  furnished 
bidders  on  application  to  the  County  Clerk, 
Plans  and  ,specificatious  can  be  seen  at  the 
office  of  the  County  Clerk,  .Additional  sets  of 
plans  and  specifications  will  be  furnished  con- 
tractors by  the  engineer,  V,  R,  Parkhurst,  To- 
peka, Kansas,  at  $5.00  per  set  to  cover  cost  of 
printing. 

The  Kaw  Valley  Drainage  Board  of  Kan- 
sas City,  Kan.,  has  awarded  the  contract  for 
flood  protection  work  to  Callahan  Brothers. 
Omaha.  Neb.  The  contract  calls  for  the  con- 
struction of  solid  dikes  along  both  banks  of 
the  Kaw  Kiver,  from  Turner,  the  west  end 
of  the  district  to  the  mouth  of  the  river  and 
the  removal  of,  the  solid  obstructions  in  the 
river.  The  drainage  board  recently  disposed 
of  a  $1,225,000  bond  issue  for  drainage  work, 

Louisiana. 

Israel   R,   Bobbitt,   Point    Pleasant,   La„   has 
been  awarded  the  contract  for  36,000  cu,  yds. 
of  levee  work  in  the  Lafourche  Levee  District,  - 
The  contract  price  was  15%  cts,  per  cu,  yd, 

Montana. 

The  McKellar  Creek  Reservoir  Co,  of  Stev- 
ensvillo,  Mont.,  proposes  to  drain  two  small 
lakes  at  the  foot  of  St.  Mary's  Peak  to  se- 
cure ;i  supply  for  irrigation  purposes. 

New  Mexico. 

The  Engineers  of  the  U,  S.  Reclamation 
Service  in  charge  of  the  Elephant  Butte  Dam 
;';t  Engle,  N,  Mex,,  have  been  authorized  to 
proceed  with  the  work  on  force  account.  .About 
$750,000  is  available  for  preliminary  work,  and 
orders  have  been  issued  for  the  commence- 
ment of  work  on  living  quarters  and  the  in- 
stallation of  a  power  plant.  The  total  cost  of 
the  i)roject  is  about  $7,000,000,  W,  M.  Reed, 
El   Paso,  Tex,,  is  District  Engineer, 


Oklahoma. 

The  Alfalfa  Irrigation  Co,,  Harley  J, 
Hooker,  President,  Altus,  Okia,,  is  putting 
about  2,000  acres  of  land  under  irrigation.  This 
will  be  done  by  means  of  eight  or  ten  pumps 
and  gasoline  engines.  Pumps,  engines,  piping 
and  flumes  will  be  about  the  only  things  the 
company  will  be  in  the  market  for,  as  the  work 
will  be  handled   under  its   mvn  supervision. 

Pennsylvania. 

The  City  Council  of  Wilkesbarre,  Pa,,  has 
been  asked  to  appoint  a  committee  to  confer 
with  similar  committees  from  the  Dorrance- 
ton  and  Kingston  councils  relative  to  the 
plan  to  construct  a  dike  along  the  west  bank 
of  the  river  in  order  to  protect  the  west  side 
from   floods, 

Memphis  and  Vicinity. 

(rEC;UL,\R    CORRESPONnENCF,,) 

The  Memphis  Union  Station  Co,  has  asked 
bids  for  the  covering  with  concrete  filling  and 
waterproofing  of  the  underpass  for  the  new 
depot  now  under  construction  at  Carolina 
Ave,  and  Secons  St,,  Memphis,  The  Iiidders 
invited  to  submit  propositions  on  this  work 
are  requested  to  have  their  bids  in  the  office 
of  Chief  Engineer  J,  Werness,  Louisville,  Ky., 
as  soon  as  the  fi.gures  can  be  assembled.  The 
concrete  work  will  run  to  about  60,000  cu,  yds, 
and  must  be  reinforced  with  a  special  billet 
rolled  corrugated  bar,  while  the  waterproofing 
material  must  lie  what  is  known  as  ".Acqua- 
bar"  manufactured  by  Girvan,  Nachod  &  Co,, 
of   Philadelphia, 

The  high  moguls  of  the  Metropolitan  Con- 
struction Co,,  of  Kansas  City,  Mo.,  met  in 
Memphis  last  week  to  consider  various  busi- 
ness propositions  connected  with  the  concern. 
Those  who  were  present  at  the  meeting  were 
Ed,   M'hite,  of   New  Orleans.  Stanton   Palmer 


Items  -narked  thus  4*  indicate  work  now  open  for  bids. 
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aii.l  F.  R.  Hedrick.  of  Kansas  City,  C.  D. 
Sniitli,  M.  J.  Roach,  Louis  Kavanaugh  and 
Ed  Manigan.  of  Mempliis.  Ft  was  decided  to 
largely  increase  the  business  of  the  company, 
so  tlie  report  goes,  and  to  go  out  after  some 
of  the  liig  munici|)al  contracts  coming  up  in 
Southern  cities  tliis  next  Spring. 

.-\  new  construction  firm  has  been  organ- 
ized in  Memphis,  which  will  be  known  as  the 
Morgan  Engineering  Co.  and  which  will  con- 
duct a  general  construction  and  engineering 
business.  The  members  of  the  new  firm  are, 
Arthur  E.  Morgan,  S.  B.  Hutton,  L.  L.  Hidin- 
ger,   C.  C.  Chambers,  and   \Vm.   H.   Fitzhugh. 

Charlie  Lowrance,  one  of  the  largest  and 
best  known  levee  contractors  along  the  Mis- 
sissippi River,  has  just  purchased  a  big  planta- 
tion near  Wilson,  Ark.,  on  which  he  will  .erow 
cotton  and  corn  and  in  time  gradually  retire 
from  the  construction  line.  Charlie  has  about 
2,nOil  acres  and  it  is  most  beautifully  situated 
and  said  to  he  very  valuable  land.  It  is  the  in- 
tention of  Charlie  to  sort  of  "ease"  out  of 
levee  building,  for  as  he  .states,  prices  for  this 
class  of  work  have  become  so  low  that  there 
is  but  very  little  profit  in  this  line  now.  He 
points  out  the  fact  that  Helgason  Brothers,  of 
X'icksbnrg,  recently  took  a  contract  from 
Capt.  Clarke  S.  Smith  for  the  construction  of 
approximately  200,000  cu.  yds.  of  levee  work 
near  Rosedale,  which  is  all  enlar.gemcnt,  and 
which  Lowrance  Brothers  constructed  as  a 
new  levee  four  years  ago  for  4%  cts.  more 
than  Helgason  now  gets  for  the  work.  With 
the  increased  cost  of  living,  supplies  and  la- 
bor. Charlie  flunks  the  work  worth  about  4% 
cts.  more  now  than  when  he  first  bi'nlt  the 
levee  four  years  ago.  yet  it  went  at  a  much 
cheaper  price  on  Oct.  2(i  than  it  cost  the  gov- 
ernment to  do  a  cheaper  proposition  as  a  new 
levee  in  ISflfi. 

.Apropos  of  high  cost  of  livin.g  and  low  prices 
which  contractors  are  now  getting  for  work, 
it  is  the  general  impression  of  those  in  this 
section  that  somethin.g  must  be  done  towards 
an  organization  of  the  various  construction 
firms  doing  work  along  the  Mississippi  River, 
whereby  some  agreement  may  he   reached   to 


stop  the  cut-throat  methods  now  in  vo.gue. 
Certain  it  is  that  with  the  contractors  fighting 
one  another  on  the  getting  of  new  work, 
prices  will  be  greatly  demoralized  and  no  one 
will  receive  any  benefit,  as  has  been  proven 
to  be  the  case  in  recent  years.  The  peculiar 
fact  in  the  wdiolc  thing  is  that  a  small  sub- 
contractor will  attend  a  large  levee  letting 
bid  on  the  amount  of  work  which  his  outfit 
can  do  on  contract  time  and  then  lose  same 
because  the  lar.gcr  contractor  can  bid  on  all 
the  .work  let  at  a  cheap  general  bid.  The 
small  man  will  turn  around  then  and  sub-let 
the  same  piece  of  work  on  which  he  bid  from 
the  successful  large  contractor  at  about  o  cts 
under  the  hid  wliich  he  (the  small  contractor) 
made  the  .government.  This  sort  of  thin.g 
must  stop,  say  the  contractors,  or  all  must 
turn  their  attention  to  other  lines  of  business. 

Martin  Jennings  &  Brother  have  taken  a 
contract  for  the  construction  of  about  50,000 
cu.  yds.  of  levee  work  in  the  White  River 
District,  near  Helena,  Ark.,  and  have  already 
moved  their  outfit  on  same.  The  w-ork  is  con- 
sidered exceptionally  good  and  the  boys  ex- 
pect to  make  some  nice  returns  for  their  la- 
bor. 

McClave.N  Brothers  will  move  up  on  the 
next  trip  of  the  Kate  Adams  to  Cotton  Wood 
Point,  Ark.,  where  they  have'  the  contract  to 
build  about  (iO.OOO  cu.  yds.  of  levee  for  the 
United  States.  Mr.  Gowan  will  be  engineer 
in  charge. 

Tom  Shields  has  finished  his  contract  for 
the  Cotton  Belt  Levee  District  and  has  moved 
his  outfit  from  Helena. 

Lowrance  Brothers  are  the  boys  left  on 
Riverton  Loop,  but  hooe  to  have  their  work- 
done  by  January  1st.  The.  other  three  outfits 
which  were  on  this  same  loop  have  finished 
their  contracts  and  are  now  en  route  to  other 
jobs. 

W.  W.  Hayden,  formerly  chief  engineer  of 
the  Lake  View  Traction  Co.,  has  resigned  his 
position  with  the  new  internrban  in  order  to 
open  an  office  for  himself  and  engage  in  a 
.general  engineerin,g  business  in  this  city.  Bill 
is   one   of   the   niftiest   men   who   ever    ran    a 


level  and  much  of  the  wonderful  success  of 
the  Lake  View  Traction  Co.  has  been  due  to 
his  ability  and  untiring  efforts.  Success  will 
always  attend  Bill  in  whatever  he  undertakes 
and  in  his  new  venture  he  has  the  good  wishes 
of  a  host  of  contractors  and  friends  of  other 
lines'. 

Capt.  Clarke  S.  Smith  left  Saturday  for  the 
scene  of  his  large  dam  works  iin  the  Ouachita 
River  in  Arkansas.  Capt.  Smith  is  kept  pretty 
much  on  the  "go"  these  days  when  he  has 
the  first,  second  and  third  Mississippi  River 
districts  to  look  after,  to  say  nothing  of  the 
White,  Arkansas  and  Ouachita  Rivers  to  su- 
pervise in  addition. 

H.  P.  Johnson,  Vice  President  of  the  Union 
Sand  &  Material  Co.,  of  St.  Louis,  Mo.,  has 
awarded  contract  to  Roach  &  Manigan.  of  this 
city,  for  the  construction  of  half  a  mile  of 
concrete  street  work.  The  contract  calls  for 
City  of  Memphis  specifications  on  concrete 
streets,  or  in  other  words,  provides  for  a  pave- 
ment that  is  known  as  Moran"s  Patent,  a  mix- 
ture of  lime  stone  and  cement.  Work  must 
be  started  at  once  and  rushed  through  to  an 
early  completion.  .Mle  Bartce  will  be  the  su- 
perintendent in  charge. 

Jake  Baxter  reports  good  progress  on  all 
his  many  L  C.  contracts  and  states  that  he 
will  complete  same  in  good  time.  Jake  is 
now  looking  around  for  more  work. 

Wyoming. 

The  State  Fingineer  at  Cheyenne  has  ap- 
proved the  water  rights  and  the  state  land 
board  has  approved  the  segregation  of  lands 
for  "the  project  of  the  Riverside  Irrigation  Co., 
which  will  the  coming  year  reclaim  150.000 
acres  of  land  in  the  vicinity  of  Shoshoni.  Wyo. 
The  company  will  install  a  pumping  plant  in 
the  Big  Horn  River  18  miles  above  Boysen, 
from  which  place  it  will  obtain  its  electric 
power.  The  main  canal  will  be  20  miles  long, 
while  the  laud  to  be  reclaimed  lies  in  a  strip 
from  one  to  four  miles  wide  and  extending 
down  the  river  nearly  18  miles.  The  main 
ditch  passes  close  to  Shoshoni. 


BUILDINGS,  DOCKS,   DREDGING.   SUPPLIES.  ETC. 


California. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
18,  by  Maj.  George  McK.  Williamson.  Con- 
structing Quartermaster,  Fort  Mason,  Cal., 
for  constructing  complete  five  single  bar- 
racks, including  plumbing,  heating,  electric 
wiring  and  fixtures,  at  Fort  Winfield  Scott, 
Cal. 

4"As'  noted  in  our  last  issue  bids  are  being 
asked  by  Capt.  W.  P.  Stokey,  U.  S.  Engineer, 
723  Central  Bldg.,  Los  Angeles.  Cal.,  for  ex- 
tending shoreward  the  breakwater  at  Los  An- 
geles Harbor,  Cal.  The  work  will  consist  in 
furnishing,  delivering  and  placing  in  position 
stone  in  a  rubble  mound  to  extend  westerly 
to  the  shore,  from  the  shore  end  of  the  break- 
water at  Los  Angeles  Harbor,  Cal.  It  is  the 
intention  to  build  the  rubble  mound  to  a 
height  of  about  14  feet  above  low  water,  with 
top  width  of  about  15  ft.  and  with  such  side 
slopes  as  the  stone  will  naturally  assume  under 
the  action  of  the  sea.  The  bulk  of  the  stone 
may  be  simply  dumped  or  dropped  into  place 
at  random,  but  in  finishing  the  mound  about 
10,000  tons  of  this  stone  will  be  more  care- 
fully lowered  into  place  with  the  derrick.  It 
is  estimated  that  about  40  per  cent  of  the  stone 
required  may  be  in  sizes  under  2  tons  and 
that  about  25  per  cent  must  be  in  sizes  of  not 
less  than  6  tons.  Stone  of  the  various  sizes 
rnust  be  delivered  as  may  be  from  time  to 
time  required,  and  placed  in  the  work  where 
directed.  About  $230,000  will  be  available  for 
payments  under  this  contract.  If  the  quantity 
of  stone  procurable  under  the  contract  be  in- 
sufficient to  build  the  mound  throughout  to  the 
size  contemplated,  a  lesser  height  will  be 
adopted   along  the    westerly    three-fourths   of 


the  length.  The  depth  of  water  along  the 
line  diminishes  from  about  25  ft.  at  the  inner 
end  of  the  present  breakwater  to  nothing  al 
the  low  water  line.  The  construction  will 
continue  shorew.ird  of  the  low  water  mark  to 
the  base  of  the  bluff,  making  the  length  about 
1,900  ft.     • 

Bids  as  follows  were  received  Oct.  27  by 
Brig.  Gen.  Chas.  E.  L.  B.  Davis,  U.  S.  Engi- 
neer. San  Francisco,  for  dred.gin.g  1.289,200  cu. 
yds.  of  material  from  Oakland  Harbor;  San 
Francisco  Bridge  Co..  Monadnock  Bldg.,  San 
Francisco,  Cal.  114-10  cts.  per  cu.  yd.  Mr.  N. 
R.  Harris,  95  Market  street,  San  Francisco. 
Cal.,  1194-100  cts.  Standard  American 
Dredging  Co.,  Mercha.nt's  Exchange  Bldg., 
San  Francisco.  Cal.,  12  9-10  cts. 

District  of  Columbia. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
22,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D,  C,  for  furnishing  three  steel  cais- 
sons for  dry  docks  at  the  navy  yard.  New 
York,  N.  Y.,  and  Bremerton,  Wash.,  and  naval 
station.  Pearl  Harbor,  Hawaii. 

^Bids  will  be  received  until  2:30.  Nov.  11, 
by  Capt.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission.  Wash- 
ington, D.  C.  for  the  furnishing  of  2  7.5-K.  W. 
motor  generator  sets  and  necessary  ippur- 
tenances,  one  lathe,  one  milling  machine, 
manganese  steel  castings,  onion  skin  .and  bond 
paper  and  wooden  tie  plugs. 

•J»Bids  will  be  received  until  Nov.  11  by 
Capt.  F.  C.  Boggs.  General  Purchasing  Offi- 
cer, Isthmian  Canal  Commission.  Washington. 
D.  C,  for  furnishing  one  craid<  .shaft,  forged 
steel,  of  soft  or  low  carbon  steel. 


■^Bids  will  be  received  until  2  p.  m.,  Nov. 
14,  by  Capt.  F.  C.  Boggs,  General  Purchas- 
ing Officer,.  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  18  girders, 
steel,  marked  G.  I. ;  8  do,  marked  G2 ;  8  do, 
marked  G3,  and  2  do,  marked  G4.  '       ■* 

Florida. 

4*Bids  will  be  received  until  11  a.  m.,  Dec. 
10,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks.  Navy  Department,  Wash- 
ington, D.  C,  -for  the  construction  of  a  quay 
w-all  at  the  naval  station.  Key  West,  Fla. 

4*Bids  will  be  received  until  noon,  Nov. 
21,  by  Capt.  George  R.  Spalding,  U.  S.  En- 
gineer, Jacksonville,  Fla.,  for  removing  the 
wreck  of  the  "Chatham"  at  the  entrance  to 
St.   Johns    river,   Fla. 

Illinois. 

•{•Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  city  of  Chi- 
cago Room  705,  City  Hall,  until  11  a.  m., 
November  16,  1910,  for  furnishing,  erecting 
and  delivering  to  the  68th  St.  crib  well  room  • 
structural  steel  and  iron  work  as  shown  on 
plans  on  file  at  the  Commissioner's  office. 
The  work  includes  the  erection  of  all  beams, 
bracket.-.,  gratings,  the  curved  "I"  beams  for 
trolley  runs,  fog  bell  supports,  ladder,  plat- 
forms, hand  rails  and  all  other  work  neces- 
sary to  the  completion  of  the  contract  as 
shown  in  the  specifications. 

•{•Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  city  of  Chi- 
cago, Room  705.  City  Hall,  until  11  a.  m., 
November  15.  1910.  for  furnishing  boilers  for 
the  Roseland  pumping  station,  104th  St.  and 
Stewart  Ave.     The  boilers  are  to  be  4  hori- 
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zontal  water  tube  boilers,  each  to  develop  300 
horsepower  normally,  but  shall  be  capable  of 
being  forced  at  least  40  per  cent  in  excess. 
Each  boiler  is  required  to  have  3,000  sq.  ft.  of 
heating  surface,  measured  on  the  surface  with 
a  free  flow  of  hot  gases  and  shall  be  designed 
for  a  working  pressure  of  175  pounds  of 
steam,  gauge  pressure,  using  a  factor  of  safety 
of  si.x.  Full  plans  and  specifications  may  be 
had  upon  application  to  the  Commissioner  of 
Public  Works. 

4*ljids  will  be  received  until  11  a.  m.,  No- 
vember 16,  1910  by  B.  J.  Mullaney,  Commis- 
sioner of  Public  Works,  Room  705,  City  Hall, 
for  furnishing  regular  tug  service  and  service 
to  the  two  mile  crib.  The  accepted  tug  must 
pass  the  inspection  of  a  representative  of  the 
city,  after  having  complied  with  the  require- 
ments of  the  United  States  government.  The 
hull  of  the  tug  if  of  wooden  construction 
must  be  armored  with  iron  plates,  securely 
and  properly  fastened  in  place.  The  engine 
boiler  and  appurtenances  must  be  of  sufficient 
size  to  drive  the  tug  (accepted  for  regular 
service)  through  8  inches  of  solid  ice.  Full 
specifications  may  be  had  upon  application  to 
the  Commissioner  of  Public  Works. 

Indiana. 

•J*Bids  will  be  received  until  10  a.  m.,  Nov. 

15,  by  Depot  Quartermaster,  Jeffersonville. 
Ind.,  for  furnishing  under  schedule  No.  57]. 
miscellaneous  quartermaster's  supplies. 

A  company  headed  by  former  Mayor  E.  J. 
Fogarty,  of  South  Bend,  Ind.,  has  purchased 
78  acres  betwen  South  Bend  and  Mishawka 
and  will  build  a  one-mile  racing  track,  avia- 
tion field,  clubhouse  and  grand  stand  with  a 
seating  capacity  of  10,000.  The  company  will 
have  a  capitalization  of  $50,000. 

•f*Bids  will  be  received  until  3  p.  m.,  Dec. 
8,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatue,  and  electric 
conduits  and  wiring  of  the  U.  S.  Post  Office 
at  Granite  City,  III. 

Iowa. 

•J"Bids  will  be  received  until  noon,  Nov. 
28,  by  O.  L.  Ingledue,  Mayor,  Marshalltown, 
la.,  for  the  installation  of  machinery  and 
water  wheels  for  development  of  water 
power. 

Kansas. 

As  soon  as.  the  question  of  the  debt  making 
powers  of  Kansas  City,  Kan.,  now  before  the 
State  Supreme  Court,  is  decided  an  election 
will  be  called  to  vote  on  issuing  $4-35.000  of 
bonds.  Of  this  amount  about  $350,000  will  be 
used  in  buying  a  municipal  lighting  plant.  $50,- 
000  for  the  building  of  a  new  fire  headquar- 
ters and  $35,000  for  the  installation  of  two 
garbage  incinerating  plants. 

Louisiana. 

•{•Bids  will  be  received  until  7 :30  p.  m.. 
Nov.  15,  by  Board  of  Commissioners,  Port  of 
New  Orleans,  La.,  for  furnishing  and  deliv- 
ering such  lumber  and  piling  as  may  be 
ordered  for  repairs,  etc.,  for  a  period  of  one 
year.  Specifications  are  on  file  at  the  ofiice 
of  A.  C.  Bell,  Engineer,  200  New  Orleans 
Court  Bldg.,  New  Orleans,  La. 

Maine. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
7,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  extension,  etc.,  including  plumbing, 
gas  piping,  heating  apparatus,  and  electric 
conduits  and  wiring  of  the  U.  S.  Post  Office 
and  Custom  House  at  Ellsworth,  Me. 

Maryland. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 

16,  by  Board  of  Awards,  Baltimore,  Md.,  for 
furnishing  a  locomotive  crane  of  standard 
type  as  manufactured  by  the  Browning  En- 
gineering Co.,  of  Cleveland ;  the  Industrial 
Iron  Works  of  Bay  City:  Brown  Hoisting 
Machinery  Co.,  Cleveland,  O.  J.  Barry  Ma- 
hool  is   President  of  the  Board. 

Massachusetts. 

•{•Bids  will   be  received  until  '2  p.   ni.,   Dec. 


3,  by  Lieut.  Col.  J.  C.  Sanford,  U.  S.  Engi- 
neer, Newport,  R.  L,  for  dredging  Nantucket 
Harbor,  Mass. 

Michigan. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
15,  by  Col.  C.  McD.  Townsend,  U.  S.  Engi- 
neer, Jones  Bldg.,  Detroit,  Mich.,  for  repairs 
to  canal  walls  at  Sault  Ste.  Marie,  Mich. 

4*Bids  are  asked  until  3  p.  m.,  Nov.  15,  by 
Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
Jones  Bldg.,  Detroit,  Mich.,  for  repairs  to 
canal  wall  at  Sault  Ste.  Marie,  Mich.  The 
work  to  be  done  is  to  remove  the  timber  work 
and  all  soft  and  broken  rock  along  about  660 
ft.  of  canal  wall,  to  face  the  rock  with  con- 
crete, and  to  build  on  top  of  the  rock  a  con- 
crete wall  and  furnish  all  the  labor,  plant  and 
supplies  necessary  to  perform  the  required 
work.  The  sum  of  $36,000  is  available  for  the 
work.  The  appro.\imate  quantities  are  as  fol- 
lows :  Excavation,  class  A — Timber  crib  work, 
filling  and  backfilling  3.'200  cu.  yds. ;  excavation, 
class  B — rock,  either  solid,  broken  or  soft,  550 
cu.  yds.;  concrete  (exclusive  of  cement),  4,- 
040  cu.  yds. ;  backfilling,  1,500  cu.  yds. ;  ce- 
ment, furnishing  and  delivering,  5,000  bbls. 

Missouri. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 

14,  by  Maj.  W.  M.  Coulling,  Quartermaster, 
St.  Louis  Depot,  St.  Louis,  Mo.,  for  furnish- 
ing miscellaneous  quartermasters'  supplies  un- 
der schedule  No.  21. 

Montana. 

•{•Bids  will  be   received  until  2  p.   m.,  Dec. 

15,  by  Board  of  County  Commissioners,  Butte, 
Mont.,  for  furnishing  and  installing  of  a  heat- 
ing and  ventilating  system  m  the  County 
Court  House  at  Butte,  Mont. 

New  Jersey. 

•{•Bids  will  be  received  until  i)  p.  m..  Nov. 
22,  by  the  Board  of  Education  of  Jersey  City, 
N.  J.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  technical  and  in- 
dustrial high  school  adjoining  the  present  high 
school  building,  Newark  and  Palisade  Aves., 
Jersey   City. 

^•Bids  will  be  received  until  3  p.  m'.,   Nov. 

17,  by  Board  of  Chosen  Freeholders  of  the 
County  of  Hudson  at  Jersey  City,  N.  J.,  for 
the  erection  of  a  steel  truss  roof  for  the  new 
boiler  house  at  the  Alms  House  County  Farm, 
Secaucus,  N.  J. 

The  general  contract  for  a  cold  storage 
warehouse  building,  which  will  be  erected  on 
the  northwest  corner  of  Henderson  and  9th 
Sts.,  at  Jersey  City,  N.  J.,  for  the  Swift  Co., 
has  been  awarded  to  the  MacDonald  Engi- 
neering Co.  of  98  Jackson  Blvd.,  Chicago.  The 
new  building  will  be  of  concrete,  four  stories 
in  height  and  measure  300x100  ft.  All  mod- 
ern improvements  will  be  installed.  The  cost 
of  the  structure  will  be  $150,000. 

New  York. 

•{•Bids  will  be  received  until  2 :30  p.  m., 
Nov.  10.  by  William  Williams,  Commissioner 
of  Immigration.  Ellis  Island,  N.  Y.  H.,  for 
all  necessary  labor  and  material  for  the  re- 
construction of  the  ferry  rack  at  the  U.  S. 
Immigration  Station,  Elli.s  Island,  N.  Y.  H. 

•{•Bids  will  be  received  until  5  p.  m.,  Dec. 
1,  by  R.  H.  Palmer.  Clerk  Board  of  Commis- 
sioners, 519  Frear  Bldg.,  Troy,  N.  Y.,  for  the 
erection  of  a  new  jail,  workhouse  and  quar- 
ters for  the  Sheriff  in  Rensselaer  Countv  at 
Troy,  N.  Y. 

Ohio. 

•{•Bids    will    be    received    until    noon,    Nov. 

18,  by  F.  G.  Hogen,  Director  of  Public  Safe- 
ty, Cleveland,  O.,  for  furnishing  and  installing 
a  steam  and  electric  generating  unit  switch- 
board and  appliances  for  the  Service  Quad- 
rangle, Colony  Farm,  Warrensville,  O. 

^4*Bids  will  be  received  until  noon,  Nov. 
17,  by  Director  of  Public  Service,  Cleveland, 
O.,  for  furnishing  and  delivering  top  soil  for 
the  grounds  of  the  Kirtland  Pumping  Station 
in  the  City  of  Cleveland,  O.  A.  B.  Lea  is  Di- 
rector of  Public  Service.  Ira  O.  Hoffman  is 
Secretary. 
•{•Bids    will    be    received    until    noon,    Dec. 

Items  marked  thus  •{•  indicate  work  now  open  for 


5,  by  Clerk,  Board  of  Education,  Toledo,  O., 
for  furnishing  necessary  labor  and  material 
for  the  construction  of  two  high  school  build- 
ings at  Toledo. 

The  following  bids  were  received  Oct.  27 
by  Maj.  John  C.  Oakes,  U.  S.  Engineer,  Cin- 
cinnati, O.,  for  constructing  loose  stone  dam 
and  shore  protection  in  Ohio  River,  near  the 
foot  of  Sister  Island:  (1)  standing  for  Ohio 
River  Contract  Co.,  Evansville,  Ind.,  and  (2) 
for  Oscar  F.  Barrett,  Cincinnati,  O. : 

(1)  (2) 

Excavation,  3,700  cu.  yds $     0.60  $     0.25 

Stone,  300  cu.  yds.,  6  to  10  cu.  ft. 

each  3.00  3.00 

Stone,  4,700  cu.  yds.,  %  to  1%  cu. 

ft.  each   2.00  1.95 

Total   $12,520     $10,99« 

Oklahoma. 

The  Muskogee  Industrial  Development  Co. 
,  of  Muskogee,  which  was  organized  to  secure 
the  building  of  a  dam  across  the  Grand  River, 
has  filed  a  certificate  with  the  secretary  of 
state  showing  an  increase  in  its  capital  stock 
from  $250,000  to  $300,000. 

Pennsylvania. 

4"Bids  will  be  received  until  noon,  Nov 
14,  by  Joseph  F.  Hasskarl,  Acting  Director. 
Department  of  Wharves,  Docks  and  Ferries. 
5-55  Bourse  Bldg.,  Philadelphia,  Pa.,  for  the 
following  work :  Under  Contract  No.  38,  for 
repairs  to  Arch  St,  pier ;  Contract  No.  39,  for 
painting  Race,  Arch  and  Chestnut  St.  piers. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
11,  by  Chairman  of  the  Building  Committee. 
Pennsylvania  Reform  School.  Morganza. 
Washington  County,  Pa.,  for  the  light  fixture.'^ 
for  the  kitchen  and  bakery  buildings  and  for 
cottages  Nos.  3  and  4.  t.  E.  Billquist,  .341 
Sixth  A\e.,  Pitsburg,  Pa.,  is  Architect. 

Texas. 

No  bids  were  received  Nov.  1  by  the  Beau 
mont  Navigation  District,  for  the  sale  of  the 
bond  $498,000,  from  the  proceeds  of  which 
Jefferson  county  will  meet  the  United  States 
government  half  way  in  completing  a  25-toot 
ship  channel  to  connect  the  mouths  of  the 
Neches  and  the  Sabine  Rivers  with  deep  wa- 
ter at  Port  Arthur.  The  bonds  will  be  read- 
vertised  for  sale  at  a  later  date.  There  is  no 
especial  hurry  about  the  sale  of  the  bonds  as, 
if  the  expected  appropriations  are  obtained  at 
the  forthcoming  session  of  Congress,  there 
will  be  no  necessity  for  the  bond  issue  money 
being  turned  over  to  the  Federal  government 
until  some  time  next  spring. 

Virginia. 

•{•The  James  River  Improvement  Committee 
of  Richmond,  Va.,  has  extended  the  time  for 
submitting  bids  for  the  construction  of  the 
new  city  wharf  to  Dec.  2.  Charles  E.  Boiling 
is  City  Engineer  of  Richmond. 

Council  Committee  on  Finance  of  the  City 
of  Richmond,  Va.,  is  considering  providing  an 
appropriation  of  $25,000  to  begin  the  work 
of  building  walls  and  an  invert  for  Shockoe 
Creek  and  Bacon's  Quarter  Branch  in  the  city. 
It  is  planned  to  construct  a  curved  concrete 
bottom  and  reinforced  concrete  walls.  Charles 
E.  Boiling  is  City  Engineer  of  Richmond,  Va. 

Washington. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 

11,  by  Board  of  Public  Works,  Seattle,  Wash., 
for  the  construction  of  a  steel  picket  fence 
around  the  Green  Lake  Low  Service  Reser- 
voir.    C.  B.  Bagley  is   Secretary. 

The  Tacoma  Dredging  Co.,  Tacoma,  Wash., 
at  48  cts.  per  cu.  yd.,  was  the  only  bidder  Oct. 
22  for  dredging  16,200  yds.  of  earth,  com- 
posing three  bars  at  Cape  Horn,  near  Shelton. 
for  the  U.  S.  Government.  The  estimate  of 
Maj.  C.  W.  Kutz.  engineer  in  charge,  was  5(1 
cts.  per  yd.  It  will  be  necessary  for  the  con- 
tractors to  use  the  bucket  system  on  the  en- 
tire job,  as  the  earth  is  chiefly  gravel  and 
hardpan. 

West  Virginia. 

The  contract  for  the  building  of  Dam  No. 

12,  on  the  Ohio  river  has  been  let  by  the  United 
States  engineers  to  the  Pneumatic  Caison  Co. 

bids. 
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of  New  York.  The  dam  will  cost  in  the  neigh- 
borhood of  $900,000.  Bids  for  this  work  were 
received  some  weeks  ago. 

Wisconsin. 

4*Bids  will  be  received  until  2  p.  m.,  Nov. 
22,  by  the  Wausau  Telephone  Co.,  Wausau, 
Wis.,  for  the  necessary  labor  and  material  for 
the  construction  complete  of  a  three-story  and 
basement  office  and  telephone  exchange  build- 
ing for  the  company.  Van  Ryan  &  DeGelleke, 
720  Caswell  Block,  Milwaukee,  Wis.,  are  the 
Architects. 

•J«Bids  will  be  received  until  10 :30  a.  m., 
Nov.  18,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  necessary  labor  and 
material  for  the  construction  and  erection  of 
a  fire  engine  house  at  the  southeast  corner 
of  Broadway  and  Martin  St.,  in  the  Seventh 
Ward  of  Milwaukee.  H.  E.  Briggs  is  Com- 
missioner of   Public  Works. 

vBids  will  be  received  until  3  p.  m.,  Nov. 
9,  by  Board  of  Supervisors,  Milwaukee  Coun- 
ty, Milwaukee,  Wis.,  for  furnishing  the  county 
of  Milwaukee  with  lamps  for  lighting  the 
Grand  Ave.  viaduct.  F.  O.  Phelps  is  County 
Clerk. 

•J«Bids  will  be  received  until  3  p.  m.,  Nov. 
9,  by  Board  of  County  Commissioners,  for 
furnishing  the  County  of  Milwaukee  with 
lamps  for  lighting  the  Grand  Ave.  viaduct.  F. 
O.  Phelps  is  County  Clerk. 

^•As  previously  noted  bids  are  being  asked 
until  noon,  Nov.  23,  by  Lt.  Col.  Graham  D. 
Fitch,  U.  S.  Engineer,  Duluth,  Minn.,  for 
building  rubble  mound  break  water  at  Superior 
Entry,  Wis.  The  work  will  consist  in  fur- 
nishing, delivering  and  placing  in  position  rub- 
ble stone  to  build  a  part  of  the  proposed  north 
rubble  mound  breakwater  at  Superior  Entry, 


Wis.  There  is  about  $142,000  available,  for 
payment  under  contract,  and  the  quantity  of 
stone  to  be  delivered  in  place  will  depend  up- 
on the  price  bid.  The  object  is:  (a)  To  com- 
plete the  rubble  mound  breakwater  between  its 
present  easterly  end  as  completed  and  the  cribs 
of  the  breakwater  head,  (b)  To  complete  the 
breakwater  shoreward  from  its  present  wester- 
ly end  as  far  as  the  available  funds  will  per- 
mit. The  total  estimated  quantity  of  stone  to 
be  placed  to  complete  the  north  breakwater  is 
131,252  tons  of  2,000  lbs.  each.  As  much  will 
be  built  under  this  contract  as  can  be  accom- 
plished with  the  funds  available  at  the  unit 
price  of  the  accepted  bid.  The  stone  used 
in  this  work  must  be  of  igneous  origin,  hard 
durable  rock,  and  must  weigh  not  less  than  ITO 
lbs.  per  cubic  foot,  generally  angular  in  shape. 
The  maximuin  weight  of  any  one  piece  will 
not  be  required  to  exceed  10  tons.  The  least 
dimension  of  the  lO-ton  facing  stones  shall  be 
not  less  than  one-fourth  the  greatest.  Sam- 
ples of  the  stone  weighing  about  20  lbs.  must 
be  submitted  ten  days  before  the  bids  are 
opened,  cost  of  transportation  prepaid. 

The  Berwind  Fuel  Co.  is  to  spend  about 
$200,000  for  improvements  to  its  dock  on  St. 
Louis  Bay  at  Superior.  The  dock  is  to  be 
extended  to  the  dock  line,  a  distance  of  600 
ft.,  giving  it  an  additional  storage  capacity  of 
150,000  tons  of  coal  and  bringing  the  total 
capacity  up  to  600,000.  Barnett  &  Record  Co., 
Minneapolis,  Minn.,  have  the  contract  for  the 
extension.  The  contract  for  a  new  imloading 
rig  has  been  let  to  the  J.  M.  Dodge  Co.  of 
Philadelphia.  The  rig  will  have  a  four-ton 
unloading  clam  instead  of  the  three-ton  buck- 
ets now  used. 

The  Northern  Hydro-Electric  Power  Co., 
Oshkosh,  "Wis.,  is  planning  to   develop  John- 


stone P'alls  next  year.  Work  on  the  dam  is 
to  be  started  in  the  spring.  The  machinery, 
cement  and  other  material  to  be  used  in  the 
construction  of  the  power  plant  will  be  hauled 
to  the  site  by  teams  from  Crivitz  as  soon  as 
the  sleighing  is  good. 

Canada. 

4«Bids    will    be    received    until    noon,    Nov. 

15,  by  P.  E.  Ryan,  Secretary  Commissioners 
of  Transcontinental  Ry.,  Ottawa,  Can.,  for  the 
construction,  etc.,  of  ice  houses  at  Spring- 
field, Man.,  and  Graham,  Ont. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 

16,  by  M.  Peterson,  Secretary  Board  of  Con- 
trol, Winnipeg,  Man.,  for  supply  of  labor  and 
materials  for  the  erection  of  a  public  bath 
house  to  be  located  in  Selkirk  Park.  Plans 
and  specifications  are  on  file  at  the  office  of 
William  Bruce,  Architect,  222  McDermot  Ave., 
Winnipeg. 

^•Bids  will  be  received  until  Nov.  10,  at 
noon,  by  D.  Paterson,  Secy.  Treas.,  Maple 
Creek,  Sask.,  for  the  erection  and  installation 
of  an  electric  light  and  power  plant  and  flour 
mill. 

•{•Bids  will  be  received  until  noon,  Nov.  15, 
by  G.  R.  Geary,  Chairman,  Board  of  Control, 
Toronto,  Ont.,  for   furnishing  tungsten  lamps. 

Mexico. 

The  Wm.  P.  Carmichael  Co.,  FuUerton 
Bldg.,  St.  Louis,  Mo.,  has  been  awarded  the 
contract  for  the  design  and  construction  in 
reinforced  concrete,  of  the  proposed  Braniff 
hotel  to  be  built  at  the  intersection  of  Avenida 
Morelos  and  the  Paseo  de  la  Rcforma  in  the 
City  of  Mexico.  The  "raft  foundation,"  ex- 
terior walls,  interior  partitions,  as  well  as  all 
columns,  girders,  and  floor  slabs  will  be  of 
monolithic  reinforced  concrete. 
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Arkansas. 

Advices  from  Clinton.  Ark.,  state  that  the 
Van  Buren  County  Levying  Court  has  author- 
ized the  construction  of  a  steel  bridge  across 
the  north  fork  of  Red  river  at  a  cost  of  $6,- 
000,  and  the  contract  for  the  work  will  be 
let  at  once. 

Engineers  have  filed  plans  with  County 
Judge  Joe  Asher,  Little  Rock,  Ark.,  for  the 
construction  of  the  viaduct  over  the  tracks 
of  the  Iron  Mountain  and  Rock  Island  on 
West  Fourteenth  St.  The  length  of  the 
viaduct,  which  is  to  be  constructed  of  concrete 
footings  and  creosoted  timbers,  will  be  192  ft. 
long,  .36  ft.  wide,  allowing  a  6- ft.  passage  on 
either  side  of  the  driveway,  of  3  per  cent 
grade,  and  when  completed  will  cost  about 
$1,000.  The  work  on  the  viaduct  will  be  com- 
menced within  30  days  and  will  be  completed 
by  the  middle  of  January. 

Information  received  from  Camden,  Ark., 
states  that  the  county  court  has  provided 
$40,000  for  the  construction  of  a  steel  bridge 
over  the  Ouachita  river  at  that  place. 

California. 

4*Bids  will  be  received  until  noon,  Novem- 
ber 28,  by  Brig.  Gen.  Charles  E.  L.  B.  Davis, 
U.  S.  Engineer,  726  Chronicle  bldg.,  San  Fran- 
cisco, Cat,  for  furnishing  and  installing  elec- 
trical machinery  on  drawbridges  across  tidal 
canal,  Oakland  Harbor,  Cal. 

Plans  have  been  prepared  by  the  firm  of 
Haviland  &  Tibbetts,  for  the  construction  of 
the  proposed  bridge  of  the  San  Joaquin  Val- 
ley Electric  R.  R.  over  the  Stanislaus  river, 
at  Modesto,  Cal.  The  structure  consists  of 
two  80-ft.  spans  and  is  to  be  of  reinforced 
concrete.  The  contract  for  the  work  which 
it  is  estimated  will  cost  $33,000,  will  be  let 
at   once. 

Board  of  supervisors,  Oakland,  Cal.,  are 
soon  to  call  for  bids  for  the  improvement  of 
the  Webster  St.  bridge.  The  work  is  es- 
timated to  cost  approximately  $28,000.  New- 
concrete    abutments    will    be    constructed    on 


each  side,  the  floor  is  to  be  torn  up  and  re- 
newed and  the  iron  work  is  to  be  scraped  and 
painted. 

A  hearing  will  be  held  by  the  Board  of  Su- 
pervisors, Los  Angeles,  Cal.,  on  the  proposi- 
tion to  construct  a  concrete  bridge  for  the 
Arroyo  Seco  on  Pasadena  Ave.,  instead  of 
the  proposed  dirt  fill.  The  cost  of  thc-bridge 
would  range  between  $120,000  and  $17.'j.O0O. 

Board  of  Public  Works,  Oakland,  Cal.,  has 
awarded  the  contract  for  the  construction  of 
a  culvert  over  Sausal  Creek  to  the  Esterly 
Construction  Co.  Bids  were  also  received  for 
the  construction  of  the  Bridge  Ave.  culvert 
and  were  referred  to  the  City  Engineer  and 
Attorney. 

Colorado. 

The  Santa  Fe  System  has  decided  to  re- 
place its  old  bridge  No.  119  on  the  Colorado 
division  with  a  new  118- ft.  heavy  loading 
span  with  ballasted  deck. 

District  of  Columbia. 

4*Bids  will  be  received  until  noon,  Decem- 
ber 1,  by  W.  J.  Barden,  U.  S.  Engineer,  Wash- 
ington Barracks,  D.  C,  for  furnishing  white 
pine  lumber  for  pontoon  bridge  equipage. 

Illinois. 

•J-Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705.  City  Hall,  until  11  a.  m., 
Nov.  10,  1910,  for  repaving  the  Clark  St. 
bridge  over  the  Chicago  River.  The  con- 
tractor shall  furnish  all  tools,  labor,  material, 
etc.,  for  making  the  repairs,  which  'consist  of 
furnishing  and  fabricating  new  floor  beanfts, 
new  stringers,  subplanking,  sidewalk  brackets, 
guard  rails,  chord  covers  and  such  other  ma- 
terials as  are  shown  on  plans.  When  this  work 
is  completed  and  the  street  car  rails  laid  (by 
the  Chicago  Railways  Co.),  the  contractors 
shall  furnish  and  lay  130  sq.  yds.  of  creosoted 
block  pavement,  all  blocks  to  pass  a  test  as 
shown  in  specification.  Following  is  the  ap- 
proximate   amount    of    material    necessary    to 


complete  the  work.  3,000  ft.  B.  M.  oak,  2,000 
ft.  B.  M.  white  pine,  9,000  ft.  B.  M.  yellow 
pine,  130  sq.  yds.  creosoted  block  pavement, 
and  30,000  lbs.  structural  steel.  Plans  and 
specifications  are  to  be  had  at  the  above  office. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  Joliet,  111.,  authorizing  the 
Joliet  &  Southern  Traction  Co.  to  replace  at 
its  own  expense,  the  McDonough  St.  struc- 
ture.    The  roadway  will   be  22   ft.   wide. 

City  Council  of  Danville,  111.,  has  adopted 
a  resolution  instructing  the  Committee  on 
Bridges  and  the  City  Engineer  to  advertise 
for  bids  for  the  laying  the  stringers "  and 
new  floor  on  the  Gilbert  St.  bridge. 

Highway  Commissioners  of  Dixon  and 
Grand  Detour  townships,  Illinois,  recently 
awarded  the  contract  for  the  erection  of  a 
bridge  on  the  county  line  road  near  the 
Prindaville  farm  to  J.  W.  Kelly,  Dixon,  111., 
at  $1,542.  Other  bidders  were  J.  P.  Harvey, 
Amboy,  $1,-532;    Huggins  &  Stitzel,  $1,757. 

The  River  and  Harbor  Committee  of  the 
Chicago  Association  of  Commerce  has  sent  a 
request  to  Maj.  Charles  S.  Bromwell,  U.  S. 
Engineer,  Chicago  and  Milwaukee,  asking  him 
to  recommend  that  the  bridge  over  the  Chi- 
cago river  at  12th  St.  be  declared  an  unrea- 
sonable obstruction  to  navigation,  and  its  re- 
moval be  ordered.  Also  that  no  plans  for  a 
bridge  at  that  point  be  approved  unless  they 
provide  for  a  clear  channel  of  at  least  200 
ft.  with   16  ft.  head  room  across  the  channel. 

The  Santa  Fe  System  has  drawn  up  plans 
and  has  made  arrangements  for  replacing 
bridge  No.  72  with  a  new  structure  at  an 
estimated  cost  of   $33,000. 

Commissioners  of  Ford  County,  according 
to  advices  from  Bloomington,  111.,  have  de- 
cided upon  the  construction  of  five  new  steel 
bridges  in   Sullivan  township  this  year. 

Indiana. 

The  contract  for  the  St.  Paul  bridge  over 
Flat  Rock  River  has  been  awarded  the  Lafay- 
ette Bridge  Compan\,  at  $4,049. 


Items  marked  thus  •?•  indicate  work  now  open  for  bids. 
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Iowa. 

The  Board  of  Supervisors.  Harlan.  la.,  lias 
awarded  the  contract  for  the  construction  of 
5  new  bridges  over  the  new  Botna  (Utch  to 
the  Lana  Construction  Co.,  Harlan.  la.,  at  $10,- 
750.  There  were  ten  other  bidders  for  the 
work. 

Commercial  Club  Civic  Committee,  Des 
Moines,  la.,  ha.s  approved  the  plan  of  Wesley 
.A.sh  providing  that  the  Walnut  St.  bridge  be 
moved  to  First  St.  over  the  Racoon  River  and 
that  the  river  be  straightened  at  that  point. 
The  cost  of  the  work  as  estimated  by  the 
City   Engineer  is  $40,000. 

Kansas. 

4*Bids  will  be  received  until  Nov.  16,  by 
Board  of  County  Commissioners,  Larned, 
Kan.,  for  the  construction  of  twp  new  cement 
bridges  in  Pawnee  County,  one  at  Rozel,  80 
ft.  single  arch  with  18- ft.  roadway,  estimated 
to  cost  $5,400;  the  other  30-ft.  single  arcH 
with  18-ft.  roadway  over  Coon  Creek  west 
of  Garfield  and  on  the  new  Santa  Fe  trail, 
estimated  to  cost  $1,400. 

City  Commissioners  of  Kansas  City,  Kan., 
have  passed  an  ordinance  providing  for  the 
construction  of  a  viaduct  across  the  Rock 
Island  and  Union   Pacific  tracks  on  Mill   St. 

Kentucky. 

Advices  from  Paducah,  Ky.,  state  that  work 
on  the  Burlington  bridge  at  Metropolis  has 
been  delayed  until  Spring  owing  to  changes 
made  in  the  plans  by  the  Board  of  River 
Engineers  at  Cincinnati  and  St.  Louis.  The 
revised  drawings  will  call  for  a  bridge  of 
steel  costing  between  $3,000,000  and  $5,000,000, 
which  will  eventually  carry  two  tracks. 

Maryland. 

•|«Bids  will  be  received  until  2  p.  m.,  Nov. 
19,  by  Mayor  and  Commissioners  of  Western- 
port,  Md.,  for  constructing  a  bridge  over 
George's  Creek  within  the  town  of  Western- 
port,  .\lleghany  County,  Md.  O.  H.  Bruce 
is  City  Clerk.  Plans  and  specifications  can 
be  obtained  at  the  office  of  William  Harvey, 
City  Engineer. 

Michigan. 

The  Joint  Committee  on  County  Roads  and 
Bridges  have  reported  favorably  to  the  Board 
of  Supervisors  at  Saginaw,  Mich.,  regarding 
the  additional  appropriation  of  $2,500  for  the 
filling  in  of  that  section  of  State  St.  bridge 
approach  which  recently  caved  in.  The  com- 
mittee also  recommends  the  construction  of 
two  bridges  over  the  Bad  River  in  Brant 
Road. 

Advices  from  Escanaba,  Mich.,  state  that 
Board  of  County  Supervisors  of  Delta  Coun- 
ty have  voted  to  submit  to  the  voters  of  that 
county  at  the  next  election  the  proposition 
of  issuing  bonds  amounting  to  $40,000  for 
the  construction  of  a  modern  concrete  bridge 
over  the  Escanaba  River  at  Wells. 

The  Michigan  United  Ry.  Co.,  according  to 
advices  from  Marshall,  Mich.,  will  construct 
an  overhead  bridge  at  Guin  Crossing,  east  of 
Battle    Creek. 

Minnesota. 

•J'Bids  will  be  received  until  2  p.  m.,  Nov. 
29,  by  Department  of  the  Interior,  Office  of 
Indian  AfTairs,  Washington,  D.  C,  for  the 
construction  of  a  steel  bridge  over  the  Clear- 
water River,  Red  Lake  Indian  Reservation, 
Minn.  Materials  must  be  furnished  by  the 
contractor.  F.  H.  .'\l5b0tt  is  .\ssistant  Com- 
missioner. 

Plans  prepared  liy  City  Engineer  L.  W. 
Rundlett.  St.  Paul,  Minn.,  for  the  construction 
of  the  proposed  bridge  over  the  railroad 
tracks  at  E.  7th  and  Earl  Sts.,  calling  for  a 
concrete  structure  with  a  30-ft.  driveway,  were 
recently  under  discussion  and  Alderman  W. 
Baumeister  suggested  that  plans  be  prepared 
for  a  steel  structure. 

City  Council  of  St.  Paul,  Minn.,  has  under 
consideration  the  construction  of  a  60-ft.  con- 
crete bridge  over  the  Omaha  &  Northern  Pa- 
cific R.  R"  tracks  at  E.  7th  St.  and  Earl  St. 
The  bridge  proper  is  to  be  built  by  the  rail- 
roads,   but    the    approaches    costing    probably 


$5l),(llHi.    half    of    which    is    already    a\'adable, 
are  to  lie  liuilt  liy  the  city,     • 

Missouri. 

Board  of  Public  Works,  St.  Joseph,  Mo., 
has  received  from  Henry  Auerbach,  New 
York,  a  set  of  plans  for  the  construction  of 
the  proposed  viaduct  in  South  Sixth  St.  near 
the  present  Union  Depot ;  cost  is  estimated  at 
$252,350.  A  conference  will  be  held  with  the 
City  Council  in  the  near  future  for  the  pur- 
pose of  considering  the  matter. 

City  Council  of  St.  Louis.  Mo.,  has  pjissed 
a  bill'  authorizing  the  appropriation  of  $.")0,950 
for  land  to  be  used  for  the  approaches  of 
tlie  municipal  free  bridge. 

New  Jersey. 

Joint  Bridge  Committee  of  the  Essex  and 
Hudson  Board  of  Freeholders,  have  decided 
to  recommend  that  instead  of  spending  money 
on  repairs  to  the  Bridge  St.  bridge  over  the 
Passaic,  Newark,  N.  J.,  an  entirely  new  struc- 
ture be  built. 

New  York. 

^Bids  will  be  received  until  3  p.  m.,  Nov. 
17,  by  Department  of  Parks,  New  York  City, 
for  the  repairing  of  three  bridges  in  Forrest 
Park,  Borough  of  Queens.  Charles  B.  Stover 
is    President. 

•f«Bids  will  be  received  until  noon,  Nov.  10, 
by  Superintendent  F.  C.  Stevens,  Public 
Works,  Albany,  N.  Y.,  for  the  construction 
of  a  lift  bridge  over  the  Erie  Canal  at  Frank- 
lin St.,  Syracuse,  N.  Y.  Plans  may  be  seen 
and  blank  forms  for  proposals  and  specifica- 
tions may  be  obtained  at  the  office  of  the  su- 
perintendent of  Public  Works,  at  Albany,  N. 
Y.,  at  the  office  of  the  Assistant  Superintend- 
ent of  Public  Works  for  the  Middle  Division, 
at  Syracuse,  N.  Y'.,  at  the  office  of  the  As- 
sistant Superintendent  of  Public  Works  for 
the  western  division  at  Rochester,  N.  Y.,  and 
at  the  canal  office,  Spauldings  Exchange,  Buf- 
falo,  N.  Y. 

The  taxpayers  of  the  town  of  Niagara  Falls, 
N.  Y.,  at  the  next  election  will  vote  on  the 
question  of  building  a  new  bridge  over  Cayuga 
Creek  near  LaSalle,  work  which  has  beeri  rec- 
ommended by  the  State  Highway  Commission 
in  connection  with  the  Buffalo  Falls  Blvd. 

Plans  have  again  been  filed  by  the  Engineer- 
ing Department  of  the  New  York  Central  R. 
R.  for  the  elimination  of  the  Van  Woert  St. 
crossing,  Albany,  N.  Y.,  and  as  soon  as  the 
Mayor  approves  same,  they  will  be  turned  over 
to  the  Public  Service  Commission  for  approv- 
al and  work  started  immediately. 

Town  Clerk  of  Carlton,  N.  Y.,  has  called 
a  special  meeting  to  be  held  soon  to  vote  on 
the  propositions  to  borrow  $(>,800  for  the  con- 
struction of  two  bridges. 

North  Dakota. 

The  Park  Commissioners  at  Bismarck,  N. 
Dak.,  have  awarded  the  contract  for  the  con- 
struction of  the  new  concrete  bridge  and 
pergola  for  Oak  Glen  Park  to  J.  R.  Sorenson, 
at  $1,900.  The  other  bidders  were  The  East- 
erly Construction  Co.,  $3,883;  F.  E.  Nelson, 
$2,481. 

Ohio. 

•J'Bids  will  be  received  until  11  a.  m.,  Nov. 
IG,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  furnishing  the  necessary  labor 
and  material  for  the  elimination  of  the  grade 
crossing  of  the  Pennsylvania  and  W.  &  L.  E. 
Railroads,  Dunham  Road,  in  Bedford  town- 
ship, by  the  construction  of  an  overhead 
bridge  across  the  said  railroads  on  Dunham 
Road,  between  Granger  Road  and  Bedford 
Road.     John  F.  Goldenbogen  is  Clerk. 

4*Bids  will  be  received  until  noon,  Nov.  11, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  construction,  under  Specifica- 
tions No.  121,  of  a  concrete  bridge  on  Fallis 
Road,  second  bridge  north  of  Loveland,  in 
Symmes  township.  Fred  Dreihs  is  Clerk  of 
the  Board. 

The  County  Commissioners,  according  to 
advices  from  Greenville,  O.,  have  granted 
John  Ludy  the  contract  for  the  construction 
of  two  bridges,  one  in  Harrison  township,  and 


the  other,  known  as  the  Sentnian  bridge.  The 
combined  cost  is  $1,120. 

Charles  Patterson,  7000  Sliaw  Ave.,  Cleve- 
land, O.,  was  awarded  the  contract  by  the 
County  Conmiissioners  at  Cleveland,  for  the 
construction  of  a  concrete  bridge  on  Clegue 
Road,  in  Dover  township,  under  Report  No. 
2478 ;  concrete  floor  and  extension  to  bridge 
on  Dover  Center  Road,  Report  No.  2701.  Bids 
were  opened  Oct.  o. 

Commissioners  of  Cuyahoga  County,  at 
Cleveland,  O.,  have  directed  County  Engineer 
Lander  to  prepare  plans  and  specifications  for 
the  construction  of  a  new  40-ft.  concrete 
bride  on  the  boulevard  over  Eddy  brook,  in 
Bratenahl  township. 

Citizens  in  the  South  End  of  Cleveland,  O., 
are  signing  a  petition  asking  for  the  construc- 
tion of  a  high  level  bridge  across  the  Clark 
Ave.  route  to  connect  the  East  and  West  sides 
of  the  citv.  The  cost  of  such  a  structure  is 
.  estimated  at  $1,000,000. 

As  a  result  of  conferences  held  by  Coun- 
cilman Cliff  Martin  of  the  Third  Ward,  with 
City  Solicitor  Ballard  regarding  the  proposed 
bond  issue  for  the  Gilbert  Ave.  viaduct,  plans 
have  been  prepared  by  Bridge  Engineer  Frank 
Morris,  which  will  effect  a  saving  of  $00,000 
for  the  city  of  Cincinnati,  O. 

It  has  been  decided  by  the  County  Com- 
missioners, Defiance,  O.,  to  place  the  remain- 
ing span  of  the  old  Frances  St.  river  bridge 
over  the  Tiffin  River,  in   Tiffin  township. 

Oregon. 

Committee  of  the  City  Council,  Portland, 
Ore.,  recently  instructed  City  Engineer  Morris 
to  prepare  plans  and  estimates  of  the  cost  of 
building  a  steel  bridge  across  the  Willamette 
River  with  approaches  located  at  Ellsworth 
St.  on  the  East  Side,  and  Meade  St.  on  the 
West   Side. 

Pennsylvania. 

The  Penn  Bridge  Co.,  Beaver  Falls,  Pa., 
mentioned  as  low  bidder  for  the  construction 
of  new  river  bridge  connecting  Plymouth 
with  Breslau,  in  our  last  issue,  has  been  award- 
ed the  contract.  The  contract  price  was  $276,- 
973.  This  bid  provides  for  a  substantial  struc- 
ture of  steel  and  concrete,  heavy  enough  to 
carry  railroad  tracks  for  trolley  lines.  The 
roadway  will  also  be  of  concrete. 

Towii  Council  of  Shippensburg,  Pa.,  has 
adopted  a  resolution  authorizing  the  Secretary 
to  call  for  bids  for  the  construction  of  a 
bridge  over  Main's  Run  at  King  St.  during 
the  year  of  1911.  Plans  and  specifications  will 
be  prepared  by  the  Borough  Engineer  for  a 
structure  capable  of  supporting  a  15-ton  road 
roller. 

A  project  is  under  consideration  involving 
the  construction  of  a  viaduct  over  the  rail- 
road tracks  from  the  foot  of  Mulberry  St.  to 
Providence  Road,  Scranton,  Pa.  The  cost  of 
the  structure  is  estimated  at  $200,000.  One- 
half  the  amount  will  be  borne  by  the  Amer- 
ican Rys.  Co.,  one-eighth  by  the  Delaware  and 
Hudson  Company,  and  three-eighths  by  the 
city.  An  ordinance  was  passed  two  years  ago 
by  the  City  Council  authorizing  a  $75,000 
bond  issue,  which  was  reserved  for  this  pur- 
pose. 

South   Carolina. 

^•Bids  will  be  received  until  noon,  Nov.  10, 
by  J.  P.  Goodwin,  County  Supervisor,  Green- 
ville, S.  C.,  for  the  construction  of  steel 
bridge  over  Mush  Creek,  near  Tigerville,  and 
one  over  Brushy  Creek,  on  Augusta  Rd.,  5 
miles    from    Greenville. 

Texas. 

4"Bids  will  be  received  until  10  a.  m.,  Nov. 
14,  by  C.  J.  McKenna,  County  Auditor.  Fort 
Worth,  Texas,  for  the  construction  of  a  con- 
crete bridge- over  Sycamore  Creek;  also  for 
the  construction  of  a  steel  bridge  over  Little 
Bear  Creek  on  Smithfield  and  Pleasant  Run 
Rd. ;  the  latter  structure  will  be  40  ft.  long. 

The  Commissioners'  Court,  Dallas,  Tex., 
has  awarded  the  contract  for  furnishing  55,- 
000  barrels  of  cement  for  the  construction  of 
the  Dallas-Oak  Cliff  viaduct,  to  the  South- 
western States  Portland  Cement  Co.,  Dallas, 
Tex.,   at  $1.48   per   barrel,   with    a   refund   of 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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10  cents  for  cacli  sack  returiu-tl  in  good  con- 
dition. Other  bidders  were  Southwestern 
Portland  Cement  Co.,  El  Paso,  $1.70  per  bar- 
rel ;  Texas  Portland  Cement  Co.,  Dallas,  Tex. 
$1.48  per  barrel. 

County  Commissioners,  Fort  Worth,  Tex., 
have  ordered  tliat  tlic  petition  of  Fred  Scharf 
and  others  be  granted  for  tlio  construction  of 
a  bridge  over  Sycamore  Creek,  and  that  bids 
be  asked  for  a  bridge  over  Little  Bear  Creek 
on  the  Smithficld  and  Pleasant  Run  Road  in 
Precinct  3. 

Advices  from  Cameron,  Tex.,  state  that  bids 
were  received  Nov.  2  for  the  construction  of 
two  steel  bridges  and  one  steel  approach.  One 
structure  to  be  built  on  lirushy  Creek  near 
Thorndale,  and  the  other  on  Big  Pond  Creek, 
about  12  miles  northeast  of  Cameron. 

Washington. 

^•Bids  will  be  received  until   lo  a.  m..  Nov. 


11,  by  Board  of  Public  Works,  Seattle,  Wash., 
for  an  improvement,  including  the  construc- 
tion of  a  200-ft.  timber  swing  bridge,  com- 
plete with  piers,  protection,  etc.,  and  suitable 
approaches  thereto.  C.  B.  Bagley  is  Secy. 
Board  of   Public  Works. 

West  Virginia. 

All  bids  received  recently  by  the  Board  of 
County  Commissioners.  Wheeling,  W.  Va.,  for 
the  construction  of  the  proposed  bridge  over 
Woods  Run  on  Bethany  Pike,  were  rejected 
as' the  lowest  bid,  that  of  F'aris  Co.,  Pittsburg, 
Pa.,  $l'!.-1.50,  was  too  high.  The  work  will 
soon  be   readvertised. 

A  company  has  been  chartered  to  construct 
a  bridge  over  tlie  Ohio  River  between  Bel- 
laire  and  Benvvood  and  as  U.  S.  Engineers 
seem  to  deal  with  the  proposition  favorably, 
it  is  believed  that  the  project  will  go  through. 
Members   of   the   company  are :    R.   M.   Gille- 


land,  Bellaire :  E.  B.  Bowie,  Wheeling,  W.  Va., 
and  George  A.   Blackford,  Martins  Ferry. 

Wisconsin. 

.\ldernian  Henry  Smith  will  ask  the  City 
Council  of  Milwaukee,  Wis.,  to  provide  a 
$l.^)ll.(i(ll»  bond  issue  in  the  next  budget  for 
the  construction  of  a  bridge  across  the  upper 
.Milwaukee  River  at  Wright  St. 

Canada. 

.•\mong  tlie  number  of  by-laws  [iroposcd  by 
the  Works  Committee  to  submit  to  the  rate- 
payers of  Toronto,  Out.,  are  the  following: 
Oiie  for  $500,000  to  carry  out  improvements 
at  .-\shbridges  Bay;  another  for  $75,000  for 
the  construction  of  a  subway  on  Coxwell 
.Ave.;  last  for  $175,000  for  the  construction 
of  a  viaduct  to  connect  Parliament  St.  with 
the  proposed  Bloor  St.  viaduct. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

The  city  of  Cullman,  Ala.,  contemplates  con- 
structing several  miles  of  cement  sidewalks. 
M.  L.  Robertson  is  Mayor. 

Arizona. 

The  Board  of  Supervisors  at  Phoenix,  .^riz., 
•on  Oct.  24,  opened  bids  for  the  construction 
of  the  road  between  Wickenburg  and  Morris- 
town,  by  the  way  of  Tub  Springs,  a  distance 
of  a  little  more  thaia  20  miles.  The  contract 
was  awarded  to  F.  B.  Jacobs  for  $2,7.")0.  Six 
miles  of  new  road  is  to  be  constructed  and 
extensive  repairs  will  be  made  on  sections  of 
the  old  road. 

Arkansas. 

M.  D.  L.  Cook  of  Little  Rock,  Ark.,  has 
been  awarded  a  contract  in  that  city  for  the 
paving  of  Rock  and  Scott  Sts.,  from  4th  to 
15th  Sts.,  a  distance  of  11  blocks  on  each 
street,  with  asphalt  concrete,  for  $40,0OU. 

Bids  were  opened  Oct.  25  in  the  office  of 
D.  A.  McRae,  engineer  for  the  Main  street 
district.  Little  Rock,  .iKrk.,  for  the  paving  of 
Main  street,  from  Markham  to  Eighth  street. 
The  following  bid  on  the  work :  Memphis  .As- 
phalt &  Paving  Co.,  M.  D.  L.  Cook  Asphalt 
Co.,  of  Little  Rock;  Ayer  &  Lord  Tie  Co.,  of 
Chicago,  111. ;  Stewart  &  McGehee  Construction 
Co.,  of  Little  Rock ;  Conw.ay  &  Co.,  of  Tex- 
arkana,  and  Joseph  McCoppin.  of  Little  Rock. 

California. 

The  city  council  of  Bakersfield,  Cal.,  has 
instructed  the  city  engineer  to  advertise  for 
bids  for  a  10  and  12-ton  steam  traction  road 
roller. 

B.  R.  Davison  Contracting  Co.,  of  Mon- 
rovia. Cal.,  has  been  awarded  the  contract  by 
the  city  of  Huntington  Beach,,  Cal.,  for  pav- 
ing, with  petrolithic.  Walnut  and  Olive  .Aves. 
J.  C  Fountain,  City  Engineer. 

According  to  advices  from  San  Pedro,  Cal., 
a  survey  has  been  completed  for  the  proposed 
boulevard  from  the  west  basin  to  the  outer 
harbor  and  bids  for  the  work  will  be  asked 
for  soon.  John  Melville,  Deputy  City  Engi- 
neer, had  charge  of  the  survey. 

The  board  of  trustees  of  Visalia,  Cal..  has 
awarded  the  contract  for  paving  Acequia  St.. 
from  the  westerly  line  of  Court  St.  to  the 
■easterly  property  line  of  Garden  St.,  with 
asphalt  concrete  pavement,  to  the  Worswick 
Street  Paving  Co. 

County  Surveyor  Reading,  George  O'Grady 
and  Charles  Easier,  viewers  appointed  by  the 
supervisors  of  Shasta  County,  Cal.,  have  made 
a  survey  for  improvements  on  the  wagon  road 
between  Kcnnett  and  Keswick.  They  recom- 
mend tlie  building  of  two  miles  of  new  road 
from  Squaw  Creek  towards  Coram,  and  a 
completely  new   road   from  Coram  to  Copley. 

Secretary  Burke,  of  the  Board  of  Trade,  of 
Bakersfield,  Cal.,  has  applied  for  a  govern- 
ment engineer  to  survey  a  highway  through 
the  government  reserve   from   that  county  to 


the  coast  by  way  of  Nordhoff  and  the  Sespe 
Springs. 

Colorado. 

The  Count)'  Commissioners  of  El  Paso  Comi- 
ty, Colorado  Springs,  Colo.,  have  issued  a 
comprehensive  statement  showing  in  detail 
road  improvements  that  will  be  made  if  the 
bond  issue  of  $110,000  at  the  November  elec- 
tion is  approved.  Eleven  roads  will  be  made 
or  greatly  improved,  and  the  work  will  be 
done  under  the  supervision  of  an  experienced 
road  engineer.  All  roads  are  to  be  properly 
surfaced,  graded  and  drained,  bridges  are  to 
be  of  concrete,  masonry  or  some  other  perma- 
nent material,  and  all  culverts  are  to  be  of 
concrete  or  iron. .  The  estimated  cost  of  these 
improvements  is  in  the  neighborhood  of  $'200.- 
000. 

Connecticut. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
14,  by  .State  Highway  Commission,  Hartford. 
Conn.,  for  the  following  road  work :  .3.30n 
lin.  ft.  macadam  road  and  6,598  lin.  ft.  gravel 
in  Naugatuck ;  11,900  lin.  ft.  grading  on  Tor- 
rington  Rd.,  and  10,100  lin.  ft.  grading  on 
Winsted  Rd.  in  Norfolk:  2,000  lin.  ft.  grading 
on  River  Rd.  in  Huntington ;  7,277  lin.  ft. 
grading  on  Falls  Village  Rd.  in  Canaan  ;  4,l(i5 
lin.  ft.  grading  in  New  Fairtield ;  o,055  lin.  ft. 
gravel  road  in  Southbury ;  11,230  lin.  ft.  gravel 
road  in  Plainfield ;  11,9.97  lin.  ft.  of  grave!  in 
Danbury  on  the  Danbury  and  Norwalk  turn- 
pike. 

Charles  F.  A.  Biltz  has  been  awarded  a  con- 
tract in  Bridgeport,  Conn.,  for  paving  State 
St.,  from  Main  to  Broad  Sts.,  with  wood 
blocks,  for  $1.20  per  sq.  yd. 

The  Lane  Construction  Corporation  has 
been  awarded  a  contract  in  Wethersfield, 
Conn.,  for  the  construction  of  about  4,500  lin. 
ft.  of  macadam  road,  bids  for  which  were 
received  on  Oct.  28,  by  the  board  of  selectmen. 
The  companv's  bid  was  as  follows:  $1.14  a 
lin.  ft.,  for  a  12-ft.  roadway  and  $1.49  a  lin. 
ft.   for  a   Ifi-ft.   roadway. 

Florida. 

4«Bids  win  be  received  until  Nov.  10  by 
G.  L.  Baltzell,  City  Oerk,  Fernandina,  Fla.. 
for  paving  Center  St.,  from  5th  to  11th  St., 
with  vitrified  brick. 

The  city  of  West  Palm  Beach.  Fla.,  voted 
on  Nov.  6  on  the  issuance  of  $4,000  in  bonds 
for  street  paving. 

The  city  of  Fernandina,  F"la.,  has  decided  to 
pave  Center  S(..  from  5th  to  11th  St.,  with 
vitrified  brick.     G.  L.  Baltzell  is  City  Clerk. 

Georgia. 

^•Bids  will  be  received  nnlil  November  22, 
by  City  Council,  Dalton,  Ga..  for  the  construc- 
tion of  pavement  on  Hamilton,  Crawford  and 
King  streets. 

•J-Bids  will  be  received  until  3  p.  m.,  Nov. 
22,  by  City  Council,  Dalton.  Ga.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 


construction  of  the  following  street  improve- . 
ment,  including :  .Appro.ximately  28,000  sq.  yds. 
of  street  paving  (vitrified  brick,  wood  block, 
bitulithic,  granitoid  and  asphalt  will  be  con- 
sidered), witli  all  necessary  drainage  and 
granite  curb  as  specified.  W'.  M.  Carroll  is 
City  Clerk  and  H.  S.  Jaudon  Engineering  Co., 
Savannah,  Ga.,  and  .Vtlanta,  Ga.,  engineers. 

The  citizens  of  DeKalb  county,  Decatur, 
Gil.,  recently  held  a  meeting  at  Decatur  to  dis- 
cuss the  advisability  of  issuing  $300,000  worth 
of  bonds  for  improving  the  roads  in  that 
county. 

11.  S.  Jaudon  Engineering  Co.,  of  Savannah, 
Ga..  has  prepared  plans  and  specilications  for 
the  construction  of  approximately  28,0ll0  sq. 
yds.  of  street  paving  in  Dalton,  Ga.  Paul  B. 
Trenimell,  Mayor. 

Illinois. 

The  Board  of  Local  Improvements  of  Chi- 
cago, 111.,  has  ordered  Wabash  avenue  paved 
with  creosote  blocks  between  Washington  and 
Congress  streets. 

The  village  officials  of  McHenry,  111.,  have 
decided  to  macadamize  a  number  of  streets 
of   the  town. 

Engineer  Wilson,  of  Batavia,  III.,  has  be- 
gun a  survey  of  Main  street,  for  the  paving 
of  five  blocks  of  that  street  with  bitulithic 
macadam  from  Water  street,  westward  to  the 
Burlington  tracks.  The  estimated  cost  of  the 
improvement  is  $8,000.  Barton  E.  Sperjy  is 
mayor. 

South  of  the  Vady  stone  quarry  in  the  east 
end  of  Molinc,  III.,  the  John  Cady  third  ad- 
dition will  be  opened  this  spring.  The  dis- 
trict lies  between  38th  and  :34th  streets,  and 
between  11th  avenue  and  a  line  1,2-50  feet 
from  the  south  line.  Mr.  Cady  has  let  the 
contract  for  grading  and  general  landscape 
work  to  Henry  Klehm,  who  will  construct  the 
macadam  roads,  etc. 

The  Board  of  Local  Improvements  of  Chi- 
cago, III.,  contemplates  paving  Cottage  Grove 
avenue,  along  the  east  side  of  Washington 
park,  between  East  51st  and  East  59th  Sts. 

The  following  contracts  have  been  awarded 
by  the  Board  of  Local  Improvements,  city  of 
Chicago,  Chas.  .\.  V.  Standish,  secy.,  room 
302.  City  Hall;  Avenue  "L"  9Gth  St.  to  104th 
St.,  II.  P.  Larsen,  140  LaSalle  St.;  Elm  St., 
.Milton  St.  to  Crosby  St.,  .Albert  Groff,  70  La- 
.Salle  St.;  Ewing  St.,  Halsted  St.  to  Blue  Is- 
land Ave.,  H.  P.  Larsen ;  Grace  St.,  Elston 
Ave.  to  Central  Park  .Ave.,  H.  P.  Larsen, 
Harbor  Ave..  The  Strand  to  92d  St.,  General 
Cement  Construction  Co.,  IGO  Washington  St. ; 
Halsted  St.,  43d  St.  to  47th  St.,  A.  Groff; 
Hammond  St.,  Tell  St.,  to  Eugenie  St.,  Gen- 
eral Cement  Construction  Co. ;  Lawrence  Ave., 
Drainage  Canal  to  .'Mbany  Ave.,  Bairstow 
Supply  Co.,  6084  Ridge  .Ave.;  Murphy  Ave., 
Birchwood  Ave.  to  Rogers  Park  Ave.,  Bairs- 
tow Supply  Co. ;  Maxwell  St..  Halsted  St.  to 
Blue  Island  Ave.,  General  Cement  Construc- 
tion  Co. ;   Ontario   St.,   Lake   Shore   Drive   to 


Items  marked  thus  •}•  indicate  v?ork  now  open  for  bids. 
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St.  Clair  St.,  A.  Groff;  Stony  Island  Ave., 
60th  St.  to  C)3d  St.,  H.  P.  Larsen ;  3oth  St., 
Halsted  St.  to  Morgan  St.,  A.  Groff;  Wel- 
lington St.,  Sacramento  Ave.  to  Whipple  St., 
H.  P.  Larsen;  ITth  St.  system,  incUiding  17th 
St.,  Dearborn  St.,  etc.,  A.  Groflf;  Lawrence- 
Ave.  system,  including  Lawrence  Ave.,  56th 
Ave.,  etc.,  Deniling  &  Wendt,  84  LaSalle  St.; 
Grand  Ave.  system,  including  Grand  Ave., 
44th  Ave.,  etc.,  G.  Kehl  &  Son  Co.,  1224  N. 
Campbell  Ave.;  Harrison  St.  system,  includ- 
ing Harrison  St.,  45th  Court,  etc.,  H.  P.  Lar- 
sen; 33d  St.  system,  including  33d  St.,  Wood 
St.,  etc.,  A.  Groff;  72d  St.  system,  including 
72d  St.,  South  Park  Ave.,  etc.,  P.  F.  Biesen, 
145  LaSalle  St.;  39th  St.  system,  including 
39th  St.,  Halsted  St.,  etc.,  A.  Groff;  71st  St. 
system,  including  71st  St.,  State  St.,  etc.,  P.  F. 
Biesen,  145  LaSalle  St.;  Hirsch  St.  system, 
including  Hirsch  St.,  42d  Ave.,  etc.,  Skafgard 
Concrete  Construction  Co.,  4024  VV.  North 
Ave.;  Hirsch  St.  system,  including  Hirsch  St., 
44th  Ave.,  etc.,  Skafgard  Concrete  Construc- 
tion Co.;  North  St.  system,  including  North 
Rd.,  44th  Ave.,  etc.,  Skafgard  Concrete  Con- 
struction Co.  Prices  for  this  work  were 
published  in  Engineering-Contracting  of  No- 
vember 3. 

E.  J.  Wetterstrom  of  Chicago,  III.,  has  been 
awarded  a  contract  in  Little  Rock,  Ark,,  for 
paving  Main  St.,  from  Markham  to  10th  St., 
with  wooden  blocks  for  ?50,000. 
Indiana. 
4«Bids  will  be  received  until  7  :.30  p.  m., 
Nov.  14,  by  common  council,  Wabash,  Ind., 
for  the  completion  of  improvement  of  Thorne 
street  by  resurfacing  with  broken  stone.  Wil- 
liam L.  Ogan  is  clerk  of  the  city. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 
22,  by  Board  of  County  Commissioners,  An- 
derson, Ind.,  for  the  improvement  by  grading, 
graveling  or  macadamizing  the  Charles  L. 
Webb  et  al.  road  in  Anderson  and  Lafayette 
townships.  W.  T.  Richards  is  county  auditor. 
A  petition  is  being  circulated  by  Henry 
Smith  of  Jonesboro,  Ind.,  for  the  improve- 
ment of  a  road  in  Mill  township  under  the 
provision  of  the  three-mile  road  law.  The 
improvement  is  to  be  made  with  crushed  stone 
on  the  road  beginning  at  the  intersection  of 
the  Marion  and  Jonesboro  and  the  Deer  Creek 
and  Kokomo  gravel  roads. 

Edward  Pennington  has  been  awarded  a 
contract  by  the  board  of  public  works  of  Vin- 
cennes,  Ind..  for  the  improvement  of  Broad- 
way, from  14th  St.  to  the  city  ditch,  with  con- 
crete walks,  the  contract  price  being  $.08  a  sq. 
ft.,  and  $.36  a  lin.  ft.  for  stone  curb. 

Iowa. 

The  Department  of  Streets  and  Public  Im- 
provements of  Des  Moines,  la.,  contemplates 
purchasing  an  asphalt  plant  for  the  manufac- 
ture of  asphalt.  John  MacVicar  is  superin- 
tendent of  the  department. 

A  county  association  will  probably  be  form- 
ed in  Wapello  county,  la.,  for  the  purpose  of 
improving  the  roads  in  that  section  around 
Ottumwa. 

According  to  a  statement  reported  to  have 
been  made  by  City  Engineer  Keyes  C.  Gaynor 
of  Sioux  City,  la.,  an  asphalt  repair  plant  will 
hereafter  be  maintained  by  that   city. 

Maryland. 

•{•Bids  will  be  received  until  noon,  Nov.  15, 
by  county  commissioners,  Annapolis,  Md.,  for 
improving  the  public  highway  from  Shipley 
Station,  1%  miles  south,  known  as  the  Ann- 
apnli.s  Rd„  Sec.  2.     S.  O.  Tilghman  is  Clerk. 

It  is  stated  that  the  United  States  Fidelity 
&  Guaranty  Co.,  of  Baltimore,  Md.,  the  con- 
tractor's bondsman  for  the  completion  of  the 
section  of  state  road  embraced  by  the  Balti- 
more turnpike  between  Cumberland  and  the 
Six-Mile  House,  has  secured  J.  E.  Francis  to 
complete  the  six-mile  stretch. 

Michigan. 

Gogebic  county,  Mich.,  which  has  adopted 
the  county  road  system,  will  spend  $33,000  in 
good  roads  construction  the  coming  year.  The 
board   of   road   commissioners   recently   asked 


be  expended  on  the  trunk  road  between  Iron- 
wood  and  Bessemer  and  between  Wakefield 
and  Dunliam.  Bessemer  is  the  county  seat  of 
Gogebic  county. 

The  Board  of  Supervisors  of  Wayne  County, 
Detroit,  Mich.,  has  approved  of  the  submission 
of  the  $2,000,000  bonding  proposition  for  good 
roads  in  Wayne  county  to  -the  vote  of  the 
j,eople  Nov.  8. 

Minnesota. 
•{•Bids  will  be  received  until  2  p.  m.,  Nov.  10, 
by  board  of  public  works,  St.  Paul,  Minn.,  for 
curbing  with  cement  curb  Van  Buren  St.,  from 
Snelling  Ave.  to  Wheeler  Ave.  P.  Van  Horn 
IS  President  of  the  board. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
1(1,  bv  board  of  public  works,  St.  Paul,  Minn., 
for  the  grading  of  Kilburn  St.,  from  Union 
St  to  the  right  of  wav  of  the  Northern  Pa- 
cific Ry.  R.  L.  Gorman  is  Clerk  of  the  board 
of  public  works. 

The  City  Council  of  Crookston,  Minn.,  which 
recently  rejected  all  bids  received  for  the  pav- 
ing in  that  city  with  creosote  block,  Donnelite, 
asphalt  and  other  materials,  will  probably  de- 
cide on  the  use  of  asphalt  for  the  entire  dis- 
trict. 

Missouri. 
A  petition  has  been  filed  with  the  county 
court  at  Springfield,  Mo.,  by  residents  of  the 
Walnut  Grove  neighborhood  of  that  city,  ask- 
ing the  court  to  award  $500  to  that  section 
to  be  expended  on  the  roads  of  that  district. 
Plans  and  specifications  for  the  construc- 
tion of  stone  block  pavement  were  adopted 
by  the  board  of  public  works  of  Kansas  City, 
Mo.,  as  follows:  St.  Louis  Ave.,  from  Wyo- 
ming St.,  north  of  St.  Louis  Ave.,  to  Turner 
&  Co.'s  Addition;  St.  Louis  Ave.,  from  Tur- 
ner Co.'s  Addition  to  Santa  Fe  St. ;  St.  Louis 
Ave.,  from  Santa  Fe  St.,  to  the  westerly  line 
produced  northerly,  of  Union  Ave. ;  Hickory 
St.,  from  alley  next  west  of  Ninth  St.  to  St. 
Louis  Ave.;  Santa  Fe  St.,  from  St.  Louis 
Ave.  to  Union  Ave. 

Nebraska. 
The  city  of  Omaha,  Neb.,  has  awarded  the 
rontract  for  the  repaving  of  Broadway,  from 
1st  to  6th  Sts.,  with  Galesburg  blocks,  to  E.  A. 
Wickham  of  that  city  for  $27,030. 

The  City  Council  of  Omaha,  Neb.,  has  award- 
ed the  National  Construction  Co.,  paving  con- 
tracts amounting  to  about  $70,000.  The  work 
includes  the  paving  of  the  alley  between  24th 
and  25th  Sts.,  from  C  to  D  Sts. ;  G  St.,  from 
25th  to  26th  St. ;  I  St.,  from  18th  to  25th  St. ; 
23d  St.,  from  the  city  limits  to  I  St. ;  23d  St., 
from  I  to  J  Sts. ;  27th  St.,  from  C  to  F  Sts. ; 
J  St.,  from  22d  St.  to  24th  St.  In  most  cases 
the  material  designated  was  asphaltic  con- 
crete, class  A. 

The  Park  Board  of  Omaha,  Neb.,  has  de- 
cided to  eliminate  the  trouble  experienced  this 
year  in  getting  material  for  paving  and  ma- 
cadamizing roads  by  purchasing  a  stone  quar- 
ry, from  which  they  can  supply  their  own 
material. 

The  City  Council  of  Lincoln,  Neb.,  has  passed 
an  ordinance  providing  for  the  repaving  of 
10th  St.  between  Q  and  R  Sts.,  on  the  east 
side  of  the  street. 

A  petition  has  been  filed  in  the  city  clerk's 
office,   Hastings,    Neb.,    for  paving   Burlington 
Ave.,  between   Second  and  Third  Sts. 
New  Jersey. 

•{•Bids  will  be  received  until  3 :30  p.  m., 
Nov.  10,  by  board  of  water  commissioners  of 
the  city  of  Newark,  N.  J.,  for  the  construction 
of  the  following  street  improvement  work : 
Warw^ick  St.  sewer,  between  Tyler  St.  and 
Lang  St. ;  Avenue  A,  storm  water  sewer ; 
paving  Hackett  St.  from  Plane  St.  245  ft. 
westerly ;  paving  of  Watson  Ave.  from  Eliza- 
beth Ave.  to  Jelliff  Ave. ;  paving  Rose  St. 
from  Bergen  St.  to  Kipp  St. ;  paving  of  Berk- 
eley Ave.  from  Mt.  Prospect  Ave.  to  Lake 
St. ;  repaving  of  East  Kinney  PI.  from  East 
Kinney  St.  northerly  about  338  ft. ;  repaving 
of  Pierson's  Alley  from  Market  St.  to  Bank 
St. ;  grading,  curbing  and  flagging  of  3d  Ave. 
from  5th  St.  to  Roseville;  flagging  Bryant  St. 
from  Lincoln   Ave.   to   Summer  Ave. 


that  that  amount  be  appropriated,  the  same  to 

Items  marked  thus  •{•  indicate  work  now  open  for  bids 


^Bids  will  be  received  until  3:30  p.  m.. 
Nov.  10,  by  board  of  street  and  water  com- 
missioner. Newark,  N.  J.,  for  grading,  curb 
ing  and  flagging  Hillside  Ave.  from  Watson 
.\ve.  northerly  about  112  ft.;  New  York  .^.ve. 
from  Garrison  St.  to  Jabez  St.;  Parkhurst 
St.,  from  Goble  St.  to  Ave.  C;  also  for  paving 
of  Pledden  PI.  from  Orange  St.  to  the  East 
Orange  line  and  13th  Ave  from  South  10th 
St.  to  South   12th   Si 

The  contract  for  the  construction  of  8,450 
sq.  yds.  of  creosoted  wood  paving  blocks  on 
Cookman  Ave.,  from  Grand  Ave.  to  Kingsley 
St.,  in  Ashbury  Park,  N.  J.,  has  been  awarded 
to  the  U.  S.  Wood  Preserving  Co.,  of  New 
York  City,  for  2.42y2  a  sq.  yd.  Bids  were 
received  Oct.  31. 

New  York. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
16,  by  President  of  the  Borough  of  Manhat- 
•tan.  New  Y'ork  City,  for  four  street  improve- 
ment contracts,  the  largest  being  No.  3,  as 
follows :  For  regulating  and  repaving  with  as- 
phalt pavement  on  a  concrete  foundation,  the 
roadway  of  17th  St.,  from  Prospect  Park 
west  to  Terrace  PI.,  together  with  all  work 
incidental  thereto.  The  engineer's  estimate  of 
the  quantities  is  as  follows:  5,800  sq.  yds.  as- 
phalt pavement,  6  years'  maintenance ;  805  cu. 
yds.  concrete  for  pavement  foundation;  2,675 
lin.  ft.  new  curbstone  set  in  concrete;  670 
lin.  ft.  old  curbstone  reset  in  concrete;  17 
noiseless  covers  and  heads  for  sewer  man- 
holes. The  time  allowed  for  the  completion 
of  the  work  and  the  full  performance  of  the 
contract  is  30  working  days.  The  amount  of 
security  required  is  $4,200. 

The  Dunkirk  Construction  Co.,  of  Dunkirk, 
N.  Y.,  has  received  the  contract  for  laying 
17,000  sq.  yds.  of  brick  pavement  in  Olean, 
N.  Y.     The  aggregate  cost  is  $30,O0O. 

The  work  of  making  a  preliminary  survey 
of  the  Trenton  road,  running  from  Deerfield 
Corners  to  Trenton,  in  Oneida  County,  N.  Y., 
has  been  begun  at  the  Deerfield  end.  The 
board  of  supervisors  at  Utica,  N.  Y.,  voted 
last  spring  to  improve  the  road  as  a  county 
highway. 

North  Dakota. 

City  Engineer  Frank  L.  Anders,  of  Fargo, 
N.  Dak.,  has  under  preparation  a  general 
scheme  for  the  paving  of  Fargo  residence 
streets.  Brick  and  asphalt  will  probably  be 
used. 

Ohio. 

4*Bids  will  be  received  until  noon,  Novem- 
ber 15,  by  Director  of  Public  Service,  Colum- 
bus, Ohio,  for  furnishing  the  necessary  labor 
and  material  for  the  improvement  of  High 
St.  from  Fifth  Ave.  to  Dodridge  St., 
by  grading,  draining,  curbing  and  repaving 
the  roadway  with  sheet  asphalt,  brick  wood 
or  stone  block,  and  laying  water  service  pipe. 
David  A.  Jones  is  clerk. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
12,  by  James  Swisher,  County  Surveyor,  Ur- 
bana,  O.,  for  the  work  of  constructing  692.5 
cu.  yds.  of  gravel  pike,  beginning  at  the 
southeast  corner  of  B.  F.  Miller's  land,  in 
Wayne  township  on  the  center  line  of  the 
Urbana  and  Cable  pike,  thence  northerly  with 
the  center  line  of  said  pike   for  distance. 

•{•Bids  will  be  received  until  noon,  Nov.  \9 
(instead  of  Nov.  8,  as  noted  in  our  last  is- 
sue) by  Board  of  County  Commissioners,  Cin- 
cinnati, O.,  for  the  construction  of  improve- 
ments, under  Specifications  No.  87,  of  change 
in  River  Road  through  lands  of  VvMliam  Knoll- 
man  and  Fred  Kins'ler,  in  Crosby  township. 

^•Bids  will  be  received  until  11  a.  m.,  No- 
vember 26,  by  board  of  commissioners,  Cleve- 
land, O.,  for  grading  Granger  Road  at  Sta- 
tion 45  in  South  Newburg  township.  Frank 
R.   Lander  is  County  Engineer. 

The  County  Commissioners  at  Portsmouth, 
O.,  have  awarded  contracts  for  building  and 
repairing  three  county  roads,  as  follows:  For 
the  grading,  grubbing  and  building  2,400  ft. 
on  the  Fallen  Timber  and  Miller's  Run  Road, 
Andrew  Haggerty,  $930;  for  gravehng  three 
sections  of  the  Rocky  Fork  Road  in  Brush 
Creek  township,  section  1,  W.  H.  Ewing,  $.23 
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per  yd.;  section  2,  Will  Koening,  $.30  per  yd.; 
section  3,  S.  C.  Robinson,  $.27  per  yd. ;  for 
graveling  the  Otvvay  and  Wamsleyville  road, 
from  Otway  to  the  residence  of  George  Hazel- 
baker,   Thomas   Riley,  $.30   per  yd. 

The  city  council  of  Greenville,  O.,  has 
adopted  resolutions  declaring  it  necessary  to 
Hiiprove  West  3d  St.,  from  Race  St.  to  Chest- 
nut St.  and  the  south  end  of  Race  St.,  with 
macadam  and  storm  sewers.  L.  N.  Jackson, 
City  Engineer. 

Bids  will  be  received  in  Springfield,  O.,  for 
the  improvement  of  Siglcr  St.  extension  in 
West  Springfield,  according  to  plans  and  spec- 
ifications on  file  at  office  of  Winters-Coleman 
Scale  Co.,  or  Duplex  Mill  &  Manufacturing 
Co.  Contracts  will  be  let  as  soon  as  possible 
and  work  to  be  completed  promptly. 

Plans  for  the  paving  of  Virgin  alley,  from 
Riverside  Ave.,  to  Broadway,  have  been 
approved  by  the  city  council  of  Wellsville,  O. 

The  City  Council  of  Portsmouth,  O.,  con- 
templates paving  all  of  the  principal  alleys  in 
the  city  for  next  spring. 

It  was  decided  by  the  township  trustees  in 
a  joint  meeting  of  Goshen  township  and  Un- 
ion township  to  cut  and  grade  the  hill  on  the 
Mechanicsburg  pike  in  front  of  George  Wil- 
let's.  The  trustees  of  Union  township  will 
continue  the  improvement  one  mile  from  the 
township  line  west  toward  Mutual. 

Plans  are  being  worked  out  by  Engineer 
Swisher  for  the  commissioners  of  Champaign 
County,  Urbana,  O.,  to  improve  the  pike  ex- 
tending north  from  St.  Paris,  one  mile  into 
Johnson  township  with  stone.  The  improve- 
ment will  begin  at  the  township  line  of  Spring- 
field St.,  within  the  town  limits. 

Oklahoma. 

The  city  of  Oklahoma  City,  Okla.  will 
grade  15th,  14th,  13th,  12th  and  11th  Sts., 
Indiana.  Kentucky  and  Louisa  Aves.  Henry 
M.  Scales  is  Mayor. 

The  City  Commissioners  of  Tulsa,  Oklo., 
have  passed  an  ordinance  providing  for  the 
paving  of  District  No.  30,  Guthrie,  from  Ninth 
southward  to  the  city  limits,  which  will  cost 
$13,896. 

A.  S.  Hawkins,  state  highway  engineer  of 
Oklahoma,  has  started  out  with  a  surveying 
party  to  make  a  permanent  survey  for  the 
state  highway  from  McAlester  directly  north 
to  Claremore. 

Headquarters  for  the  Oklahoma  State  Good 
Roads  Association  has  been  established  on 
the  12th  floor  of  the  Colcord  bldg.,  Oklahoma, 
Okla.,  by  Clark  Hudson,  secretary  of  the  or- 
ganization. The  association  will  co-operate 
with  the  state  highway  engineer  and  highway 
inspector  in  the  interest  of  building  roads 
throughout  the  state.  Mr.  Hudson  is  now 
devoting  his  efforts  toward  the  building  of 
two  surfaced  highways  across  the  county  and 
lateral  roads  leading  thereto.  An  election  is 
to  be  held  Nov.  8  to  vote  on  the  proposition 
of  county  aid. 

Oregon. 

The  following  bids  have  been  received  by 
the  city  executive  board  of  Portland,  Ore., 
for  street  work :  East  Burnside  St.,  from  E. 
74th  to  E.  82d,  grading  and  concrete  curbs 
and  walks,  G.  K.  Howlett  Co.,  $5,437 ;  E.  26th 
St.,  from  Holgate  to  Powell,  grading  and 
concrete  curbs  and  walks,  M.  Hansen,  $6,573 ; 
Albina  Ave.,  from  W.  Piedmont  to  Portland 
Blvd.,  grading  BechiU  Bros.,  $1,173;  E.  32d 
St.,  from  E.  Harrison  to  E.  Sherman,  grading 
and  concrete  curbs  and  walks,  Stevens  Bros., 
$2,494;  Lane  St.  Dist.,  concrete  pavement,  Gieb- 
isch  &  Joplin,  $25,228;  E.  46th  St.,  from  Broad- 
way to  Halsey,  grading  and  concrete  curbs 
and  walks.  Carter  Bros.,  $1,204;  E.  Harrison 
St.,  from  E.  .30th  to  Sunnyside,  grading  and 
concrete  curbs  and  walks,  Giebisch  &  Joplin, 
$2,066. 

Plans  to  extend  Grand  Ave.,  to  a  connec- 
tion with  Milwaukee  St.,  in  Portland,  Ore., 
have  about  matured.  The  avenue  will  be  ex- 
tended south  along  the  brink  of  the  blufif 
above  the  Willamette  river  next  year.  The 
avenue  will  also  be  paved  next  year  to  Ells- 
worth St.,  and  perhaps  to  the  end  of  the 
extension. 


.\  meeting  is  under  consideration,  and  will 
doubtless  be  called  at  an  early  date  in  West 
Salem,  Ore.,  to  discuss  road  improvement  and 
the  matter  of  voting  a  special  tax  for  the  dis- 
trict. 

Pennsylvania. 

•J»Bids  will  be  received  urtil  3  p.  m.,  Nov. 
Uby  the  Board  of  Public  Works,  Altoona,  Pa.. 
W.  M.  C.  Crainc,  president,  for  grading  and 
paving  with  vitrified  brick  on  concrete  foun- 
dation and  maintenance  under  several  ordi- 
nances duly  passed  and  approved,  together 
with  the  setting  and  resetting  of  curbing, 
where  required  of  portions  of  about  thirty 
streets.  Plans  and  specifications  arc  on  file 
at  the  office  of  the  city  engineer. 

The  Borough  Council  of  Punxsutawney,  Pa., 
on  Oct.  26  awarded  the  contract  for  the  pav- 
ing and  curbing  of  South  Penn  St.,  South 
Jefferson  St..  Union  St.,  and  Cranberry 
alley  to  P.  E.  and  P.  J.  McGovern,  for  a 
sum  aggregating  $12,342.  There  are  7,350  sq. 
yds.  of  paving  in  the  contract  and  the  speci- 
fications call  for  wire-cut  brick. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Scranton,  Pa.,  asking  for  plans 
and  an  estimate  of  the  cost  of  paving  Olive 
St.,   between   Wyoming  and   .^dams   Aves. 

The  City  Council  of  Harrisburg,  Pa.,  on 
Oct.  31,  awarded  contracts  for  the  paving  of 
67  streets  in  the  city  as  follows :  Barber  .As- 
phalt Co.,  102,908  sq.  yds.  of  paving  and  102,- 
639  ft.  of  curbing,  for  47  streets ;  The  Cen- 
tral Construction  &  Supply  Co.,  71,935  sq.  yds. 
of  paving  and  57,997  ft.  of  curbing,  for  19 
streets ;  Stucker  Bros.,  for  paving  State  St., 
from  Canal  to   10th   St.,  jvith   brick,  $4,908. 

The  Cement  Products  Co.,  has  been  award- 
ed the  contract  in  Erie,  Pa.,  for  the  paving  of 
German  St.,  from  Front  St.  south  to  Fourth 
St.,    for  $1.20  per  sq.  yd. 

The  commissioners  of  Luzerne  county, 
Wilkes-Barre,  Pa.,  are  having  a  survey  made 
of  a  proposed  route  for  a  road  from  Fairview 
to  White  Haven,  and  for  a  short  road  from 
Fairview  to  Hazleton,  to  connect  with  the 
system  of  macadam  roads  to  Sugarloaf.  The 
proposed  connecting  link  from  the  stone 
bridge  on  the  Ashley  Blvd.,  to  Laurel  Run, 
is  also  considered,  a  petition  having  been 
submitted   asking  for  the   road. 

Tennessee. 

The  special  road  committee  of  the  Bristol, 
Tenn.,  board  of  trade  held  a  meeting  Recently 
to  further  consider  plans  for  having  the  Bris- 
tol-Blountsville  pike  extended  to  Kingsport. 
About  eight  miles  of  construction  work  will 
be  provided  for. 

Texas. 

•J"Bids'win  be  received  until  noon,  Nov.  14, 
by  John  M.  Murch,  county  Auditor,  Galves- 
ton, Texas,  for  the  improvement  of  Seawall 
Blvd.  from  Ave.  H  to  16th  St.,  including  ap- 
proximately 9,300  sq.  yds.  of  concrete  side- 
walk; 5,400  ft.  of  concrete  curbing;  5,500  ft. 
of  10  in.  retaining  curb. 

The  city  engineer  of  Temple,  Tex.,  will  pre- 
pare plans  and  specifications  for  about  three- 
quarters  of  a  mile  of  paving  on  North  Main 
St.   and  French  Ave. 

A  petition  has  been  received  by  the  City 
Council  of  Dallas,  Tex.,  for  the  paving  of 
Fort  Worth  Ave.,  formerly  Davis  St.,  Oak 
Cliff,  to  the  city  limits. 

Innes  Gano  has  been  awarded  a  contract  by 
the  City  Commissioners  of  Dallas,  Tex.,  for 
grading  Rawlins  St..  from  Throckmorton  to 
Coke   St.,   for  30c.   per   cu.   yd. 

The  Municipal  Commission  of  Dallas,  Tex., 
has  ordered  the  paving  with  Jacksboro  rock 
of  Rawlins  St.,  from  Oak  Lawn. Ave.  to  Coke 
St.,  and  Coke  St.,  from  Rawlins  to  Hall  St. 
The  work  is  to  be  done  by  the  city. 

A  movement  is  now  on  foot  to  have  a  pe- 
tition submitted  to  the  board  of  city  com- 
rnissioners  of  Galvestorr,  Tex.,  asking  that 
Avenue  P  from  Tremont  St.  to  19th  St., 
be  paved  with  vitrified  brick  pavement,  with 
a  concrete  curb  and  giuter.  The  petition 
will  also  request  that  21st  St.,  from  the 
seawall  boulevard  to  Aveime  P  shall  also  be 
paved  with  vitrified  brick. 


The  City  Commissioners  of  Dallas,, Tex.,  in- 
structed Secretary  Winslett  to  advertise  for 
bids  for  the  paving  of  Holmes  St.,  from 
Grand  Ave.  to  Pennsylvania  Ave.,  and  Grand 
Ave.,  from  Ervay  Si.  to  Holmes  St.  Bids  are 
to  be  asked  on  bitulithic,  wooden  blocks,  vit- 
rified brick  and  asphaltic  concrete. 

The  city  secretary  of  Dallas,  Tex.,  was 
instructed  by  the  city  commissioners  to  ad- 
vertise for  bids  for  the  construction  of  com- 
bination curb  and  gutter  on  both  sides  of 
Rawlins  St.,  from  Oak  Lawn  Ave.  to  Coke 
St.,  and  on  Coke  St.,  from  Rawlins  St.  to 
Hall   St. 

The  city  engineer  of  Temple,  Tex.,  has  been 
instructed  to  prepare  specifications  for  the 
paving  of  North  Main  St.,  from  -Adams  Ave. 
to  French  Ave.,  and  French  .Ave.,  from  Main 
St.  to  Ninth  St.  The  amount  of  pav- 
ing required  in  the  district  aggregates 
10  city  blocks  or  about  three-fourths  of  a 
mile.  Bids  will  be  asked  for  vitrified  brick, 
hassam  and  wood  block  paving. 

The  citizens  of  Groesbceck,  Tex.,  have  just 
voted  in  favor  of  the  proposition  of  building 
sidewalks  in  the  town. 

Fay  McClurc,  government  road  engineer,  re- 
cently left  San  Antonio,  Tex.,  in  company 
with  a  delegation  from  the  San  Antonio  Au- 
tomobile Club  to  inspect  the  proposed  route 
of  the  auto  road  from  that  city  to  Corpus 
Christi. 

Preparations  for  the  paving  of  the  business 
streets  of  Abilene,  Tex.,  are  being  made. 
Several  blocks  are  to  be  paved  at  an  estimated 
cost  of  $150,000. 

Utah. 

Allen  &  Austin  have  received  the  contract 
for  the  construction  of  about  2,000  sq.  ft.  of 
cement  paving  around  the  grounds  of  the 
Waterloo  school,  in  Salt  Lake  City,  Utah, 
for  17c.  per  sq.  ft. 

Virginia. 

The  finance  committee  of  Norfolk,  Va., 
has  recommended  to  the  city  council  an  ordi- 
nance providing  for  the  paving  of  Bank  St., 
from  Freemason  to  Queen  St.,  with  smooth 
material,  and  an  appropriation  of  $14,500. 

The  Central  Improvement  Association  of 
Norfolk,  Va.,  together  with  the  local  board 
of  improvement  and  city  council,  are  consid- 
ering the  paving  of  streets  in  the  Sixth  and 
Seventh  wards. 

Washington. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 
11,  by  C.  B.  Bagley,  secy,  board  of  public 
works,  Seattle,  Wash.,  for  the  improvement 
of  Washingtcin  St.,  from  30th  Ave.  south 
to  31st  Ave.  south,  and  31st  Ave.  south,  -from 
Yesler  Way  to  Washington  St.,  all  in  the  city 
of  Seattle,  by  grading  and  curbing  the  same, 
constructing  concrete  sidewalks,  together  with 
all  necessary  cross-walks,  and  providing  for 
the  necessary  surface  drainage. 

•|*Bids  will  be  received  until  10  a.  m.,  Nov. 
11,  by  board  of  public  works,  Seattle,  Wash., 
for  the  improvement  of  32d  Ave.  south,  from 
Yesler  Way  to  Washington  St.,  and  Wash- 
ington Ave.,  from  32d  Ave.  south,  to  the  east 
line  of  H.  E.  Holmes  Addition  to  the  city, 
by  grading  the  same,  constructing  wood  curb 
and  gutters  and  concrete  walks  with  neces- 
sary cross-walks,  and  providing  necessary  sur- 
face drainage.  C.  B.  Bagley  is  secretary  of 
public  works. 

•J»Bids  will  be  received  until  10  a.  m.,  Nov. 
11,  by  board  of  public  works,  Seattle,  Wash., 
for  the  improvement  of  East  47th  St.,  from 
7th  Ave.  northeast  to  Tenth  Ave.  northeast ; 
8th  Ave.  northeast,  from  E.  47th  St.  to  E.  50th 
St. ;  Ninth  Ave.  northeast,  from  E.  45th  St.  to 
E.  50th  St.,  and  10th  Ave.  northeast,  from  E. 
4oth  St.  to  E.  47th  St.,  all  in  the  city  of 
Seattle,  by  grading  and  curbing  the  same,  and 
providing  for  the  necessary  surface  and  sub- 
drainage. 

City  Engineer  C.  W.'  Ewart,  of  Aberdeen, 
Wash.,  has  presented  profiles  and  an  estimate 
of  the  probable  cost  of  the  construction  of 
the   proposed    road   around    Dabney   hill. 

The  first  rural  improvement  district  in  We- 
natchee,   Wash.,   section   has  been   formed  by 
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the  residents  of  East  Weiiatchec,  across  the 
Columbia  river  from  Wenatchee.  The  district 
includes  the  territory  between  the  Columbia 
river  bridge  and  Rock  Island.  A  16-ft.  ma- 
cadam road  will  be  constructed  to  cost  ap- 
proximately $25,000. 


Charles  Liiidberry,  county  engineer.  Belling- 
ham.  Wash.,  will  soon  prepare  plans  and 
specifications  for  a  highway,  macadami.-^ed  and 
24  ft.  in  width,  from  the  northern  to  the 
southern  boundary  of  Whatcom  county.  A. 
W.   Troutman,   City  Engineer. 


Wisconsin. 

.'\shland  county  citizens,  Ashland,  Wis., 
have  started  a  movement  to  build  a  county 
road  from  Ashland  south  the  entire  length  of 
the  county. 


WATER-WORKS        AND        SEWERAGE 


California. 

City  .Surveyor  Polk  of  Chico,  Cal.,  has  pre- 
pared the  plans  for  the  storm  sewer  system 
provided  for  in  the  recent  bond  issue.  The 
plans  have  been  presented  to  the  board  of 
city  trustees   for  approval. 

The  board  of  trustees  of  East  San  Jose, 
Cal.,  has  awarded  to  A.  L.  Chambers  of  Oak- 
land, Cal.,  the  contract  for  constructing  a 
brick  storm  sewer  on  Chase  Ave.,  for  $3,650. 
The  sewer  is  to  be  3,250  ft.  in  length. 

The  citizens  of  Monrovia,  Cal.,  have  voted 
a  bond  issue  in  the  sum  of  $170,000  for  new 
sewer  and  water  systems  for  the  city.  The 
sewer  svstem  and  sewage  farm  are  estimated 
to  cost  $120,000  and  the  remaining  $50,000  will 
be  used  to  install  a  water  plant  and  distrib- 
uting system. 

Colorado. 

The  following  bids  were  received  by  the 
board  of  public  works  of  Denver,  Colo.,  on 
Oct.  25  for  subdistrict  No.  9  of  East  Side 
sanitary  sewer  district  No.  1  :  Denver-Pueblo 
Construction  Co.,  $2-'i,]21  ;  Dillon  Stone  Co., 
$25,803;  Municipal  Construction  Co.,  $22,167: 
John  B.  Hughes,  $23,524;  Wescott-Doan  Im- 
provement  Co.,  $24,559. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  ni.,  Nov.  9, 
by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C,  for  furnishing  cast 
iron  water  pipe  and  water  pipe  specials. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
6,  by  Department  of  Interior,  Office  of  Indian 
Affairs,  Washington,  D.  C,  for  the  necessary 
labor  and  material  for  the  construction  of  a 
tank  and  tower  at  the  Pima  Indian  School, 
Arizona. 

Georgia. 

An  election  will  be  held  in  Dublin,  Ga., 
on  Dec.  6,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $30,000  to 
make  improvements  at  the  municipal  light 
and  water  plant  and  for  improving  the  streets 
of  Dublin. 

The  city  council  of  Douglasville.  Ga..  on 
Oct.  25  passed  a  resolution  authorizing  an 
election  for  votin.g  bonds  to  build  a  water- 
works svstem.  The  date  of  the  election  was 
set  for  Nov.  28. 

Bids  have  been  received  by  the  sewer  com- 
mittee of  the  city  council  of  Atlanta,  Ga., 
for  the  Proctor  creek  disposal  plant,  as  fol- 
lows :  Interstate  Construction  Co.  of  Atlan- 
ta, $121,276;  Municipal  Engineering  Co  of 
Chattanooga,  Tenn.,  $121,684;  Nichols  Con- 
tracting Co..  Atlanta,  $139,214;  Piedmont 
Construction  Co.,  Atlanta,  $144,575;  C  W. 
Lane  &  Co.,  .\tlanta,  $150,503,  and  Gude  & 
Co.,  $193,180. 

Idaho. 

The  Athol  Water  &  Light  Co.,  of  Athol, 
Ida.,  has  been  incorporated  with  a  capital 
stock  of  $10,000.  The  incorporators  are  D. 
D.  Drennan,  Harry  Kaye,  H.  H.  Rawlings. 

Illinois. 

William  Moran  &  Co.,  of  Jolict,  111.,  have 
been  awarded  a  contract  in  Waukegan,  111., 
for  the  construction  of  the  Washburn  .Spring 
sewer  for  $17,725. 

A  delegation  from  Cicero,  111.,  appeared  be- 
fore the  engineering  conmiittee  of  the  Drain- 
age Board,  Chicago,  111.,  recently  and  asked 
assistance  in  the  construction  of  a  two-and-a- 
half-mile  sewer  from  Madison  Ave.  to  52d 
Ave.,  to  cost  around  $340,000. 

No   bids   were  received   on   Oct.   26   by  the 


board  of  public  works  of  Quincy,  111.,  for  the 
construction  of  a  sewer  in  10th  St.,  from  Oak 
to  Vine,  with  four  catch  basins.  The  sewer 
would  be  made  of  411  ft.  of  24-in.  pipe,  51  ft. 
of  18-in.  pipe,  and  41  ft.  of  12-in.  pipe,  all  laid 
at  an  average  depth  of  6  ft.,  and  connected 
with  the  42-in.  brick  sanitary  sewer  at 
Vine  St. 

A  new  election  will  probably  be  held  in 
Galesburg,  111.,  for  the  submission  of  the 
water  works  bond  issue  of  $7.5,000  to  the 
people. 

Plans  for  a  thorough  overhauling  and  reor- 
ganization of  the  waterworks  system  of  Chi- 
cago, 111.,  are  being  outlined  by  City  Engineer 
John  Ericson  and  Henry  A.  .A.llen,  consulting 
engineer. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvements,  city  of  Chi- 
cago, Chas.  A.  V.  Standish,  Sec'y,  Room  302 
City  Hall,  for  constructing  sewers  in  the  fol- 
lowing streets :  S.  48th  Ave.,  W.  Jackson  St. 
to  W.  Van  Buren  St..  710  lin.  ft.  12  in.  tile 
pipe,  average  cut  10.5,  4  manholes  and  6  catch 
basins,  Michael  Pontorelle,  4817  W.  Dakin  St., 
$1.52  per  cu.  ft.,  total  $1,079;  S.  48th  .\ve., 
W.  Monroe  St.  to  W.  Jackson  St..  990  lin. 
ft.,  12  in.  tile  pipe,  average  cut  10.5,  7  man- 
holes and  9  catch  basins,  $1.54  per  lin.  ft., 
total  $1,524,  Nicholas  and  Angelo  Mancini, 
900  W.  Taylor  St.;  Humboldt  Ave.,  N.  44th 
Ave.  to  N.  43d  Ave.,  680  lin.  ft.,  12  in.  tile 
pipe,  average  cut  8.0,  .95%  per  lin.  ft.,  total 
$649,  Nicholas  and  .A.ngelo  Marcini,  900  W. 
Tavlor  St. ;  N.  Maplewood  .Ave..  Irving  Park 
Blvd.  to  Belle  Plaine  Ave.,  670  lin.  ft.  15  in. 
tile  pipe,  average  cut  95 ;  N.  Maplewood  Ave., 
Belle  Plaine  Ave.  to  Bertean  Ave,  670  lin.  ft. 
12  in.  tile  pipe,  avera.ge  cut  8.0,  $1.42  per  ft. 
for  15  in.  pipe,  $1.28  for  12  in.  tile  pipe,  total 
$1,809,  including  10  manholes  and  15  catch 
basins,  Wm.  F.  Healy,  101  Washington  St.; 
W.  113th  St..  Stewart  Ave.  to  Eggleston  Ave., 
335  lin.  ft.,  2%  ft.  brick  sewer,  double  ring, 
average  cut  13.0,  $.3.77  per  lin,  ft.;  W.  113th 
St.,  Eggleston  Ave.  to  Parnell  Ave.,  660  lin. 
ft.  2  ft.  brick  sewer,  double  invert,  average 
cut  14.5,  $3.20  per  lin.  ft.:  Eg.gleston  Ave., 
W.  n2th  St.  to  W.  113th  St.,  670_  hn.  ft.  12 
in.  tile  pipe  sewer,  average  cut  10.5,  $1.30  per 
lin.  ft.;  E.ggleston  Ave.,  113th  St.  to  114th  St., 
660  lin.  ft.  15  in.  tile  pipe  sewer,  average  cut 
9.0.  $1.40  per  lin  ft. ;  Egglestion  Ave..  114th 
St.,  to  alley  n.  of  W.  115th  St.,  495  lin.  ft. 
12  in.  tile  pipe  sewer,  average  cut  9.0,  $1.40 
per  lin.  ft;  Butler  St.,  W.  111th  St.  to  W. 
113th  St..  1,3.30  lin.  ft.  12  in.  tile  pipe  sewer, 
average  cut  9.5  ft.,  $1.30  per  lin.  ft.;  Butler 
St.,  113th  to  114th  St.,  660  lin.  ft.  15  in.  tile 
pipe  sewer,  average  cut  9.0.  $1.40  per  lin.  ft. ; 
Butler  St.,  114th  St.  to  alley  n.  of  W.  115th 
St.,  495  lin.  ft.  of  12  in.  tile  pipe  sewer,  aver- 
age cut  8.0,  $1.30  per  lin.  ft.:  Parnell  .\ve.. 
W.  Illth  St.  to  W.  113th  St.,  1,.S25  lin.  ft.  12 
in.  tile  pipe  sewer,  average  cut  9.0,  $1.30  per 
lin.  ft:  Parnell  Ave.,  W.  113th  St.  to  W. 
114th  St.,  Stonv  Island  Ave.,  E.  75th  St.  to 
E.  76th  St.,  610  lin.  ft.  12  in.  tile  pipe,  aver- 
age cut  12  ft.,  $1.50  per  ft.;  E.  75th  PI.,  Stony 
Island  Ave.  to  alley  e.  of  Washington  Ave., 
420  lin.  ft.  of  12  in.  tile  pipe,  average  cut  9.0, 
$1.55  per  lin.  ft,  including  9  manholes  and  4 
catch  basins,  total  $1,596,  Tortelli  &  Scully, 
518  W.  Taylor  St:  S.  Spalding  Ave.,  W. 
38th  St.  to  W.  .37th  PI.,  340  lin.  ft.  12  in.  tile 
pipe,  average  cut  11.0  ft.,  $1.45  per  lin.  ft.; 
W.  .37th  PI.,  S.  Spalding  Ave.  to  290  ft.  west 
3.30  lin.  ft.  12  in.  tile  pipe,  average  cut  10.0, 
$1.38  per  lin.  ft.,  including  6  manholes  and  5 
catch  basins,  total  $948,  Michael  Pontorelli, 
4817  W.  Dakin  St. ;  Oglesby  Ave.,  E.  79th  St. 


to  E.  78th  St.,  670  lin.  ft.  20  in.  tile  pipe  (dou- 
ble strength),  average  cut  12.0  ft,  $2.75  per  lin. 
ft.,  including  5  manholes  and  6  catch  basins, 
total  $1,842,  Tortelli  &  Scully,  518  W.  Taylor 
St.,  and  the  W.  Illth  St.  system,  comprising 
the  following  streets  with  itemized  bid  of  low 
bidder;  W  Illth  St.,  Eggleston  Ave.  to  S. 
Halsted  St.,  2.320  lin.  ft.  2  ft.  brick  sewer, 
average  cut  13.0  ft.,  $3.20  per  lin.  ft. ;  660  lin. 
ft.  15  in.  tile  pipe  sewer,  average  cut  10.0  ft., 
$1.40  per  lin.  ft;  Parnell  Ave.,"  W.  114th  St. 
to  alley  n.of  West  115th  St.;  495  lin.  ft.  12 
in.  tile  pipe  sewer,  average  cut  8.0  ft., 
$1.30  per  lin.  ft.,  69  manholes  and  100  catch 
basins,  total  bid,  $19,823,  Nicholas  and  .\ngelo 
Mancini,   900  W.   Taylor   St. 

Indiana. 

The  Board  of  Public  Works  of  South  Bend, 
Ind.,  contemplates  building  a  trunk  sewer 
one  and  one-half  miles  long  at  an  estimated 
cost  of  $100,000.  The  new  sewer  will  drain 
an  area  covering  si.x  square  miles  in  the  south 
end  of  the  city  and  will  follow  as  closely  as 
possible  the  bed  of  Bowman  creek.  It  will 
be  built  of  concrete  according  to  the  plans  and 
will  have  a  diameter  of  about  12  ft.  City 
Engineer  Wm.  S.  Moore  is  preparing  a  sur- 
vey of  the  work. 

.According  to  advices  from  South  Bend, 
Ind.,  the  citizens  of  Niles  will  vote  on  the 
proposition  of  bonding  the  city  for  the  sum 
of  $22,000  for  the  purpose  of  constructing  a 
trunk  sewer  west  on  Broadway  from  Ninth 
to  Seventh  Sts.,  thence  north  Sycamore,  thence 
west  to  the  St.  Joseph  river,  on  Nov.  8. 

The  Board  of  Public  Works  of  Indianapo- 
lis, Ind..  has  ordered  the  Indianapolis  Water 
Co.  to  lay  mains  as  follows :  Twenty-fifth 
St.  from  Dearborn  to  Cxford  St..  La  Salle 
St.  from  Twenty-third  to  Twenty-fourth  St., 
Gale  St.  from  Sixteenth  St.  to  a  point  500  ft. 
south,  and  Thirty-second  St.  from  Broadway 
to  College  Ave. 

Iowa. 

^Bids  will  be  received  until  9  a.  m.,  Nov. 
12,  by  City  Clerk,  Sioux  City,  la.,  for  the 
installation  of  a  deep  well  and  turbine  and 
centrifugal  pumping  outfit.  G.  B.  Healy  is 
Superintendent  of  Parks  and  Public  Property. 

The  City  Council  of  Battle  Creek,  la.,  has 
decided  to  have  a  new  sewer  system  at  an  es- 
timated cost  of  $6,000. 

J.   J.   Dunnegan    was   recently   awarded  the  . 
contract  in  Essex,  la.,  for  sewer  work  to  cost 
$3,500. 

The  City  Council  of  West  Liberty,  la.,  let 
the  contract  for  the  construction  of  four  miles 
of  sewers  and  for  a  modern  septic  tank  to 
Clifford  Nichols  of  Caney,  Kan.,  for  $21,874 
for  the  sewer  work  and  $6,783  for  the  septic 
tank  and  outlet. 

The  City  of  Harlan.  la.,  has  taken  steps  to 
increase  and  improve  its  water  supply. 

Kansas. 

A  resolution  has  been  passed  by  the  City 
Council  of  Coffeyville.  Kan.,  creating  a  new 
sewer  district  to  be  known  as  sanitary  sewer 
district    No.   5. 

The  City  Council  of  Lyons,  Kan.,  has  taken 
action  to  provide  a  complete  survey  of  the 
city  with  plans  and  specifications  for  a  sewer 
system.  Engineer  McDonnell  of  the  firm  of 
Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  has  been  employed  to  prepare  the 
plans. 

City  Engineer  Gillani  of  Coffeyville,  Kan., 
has  been  setting  the  stakes  for  the  extension 
of  sanitary  sewer  No.  2  to  the  Kansas  Glass 
plant.     The  sewer  will   extend   from   a   point 
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on  Hickory  St.,  between  12th  and  13th  Sts., 
000  ft.  west  to  the  plant.  The  city  will  do  the 
work. 

Kentucky. 

•|«Board  of  Public  Works,  Louisville,  Ky., 
will  receive  bids  until  Nov.  15,  for  the  con- 
struction of  a  7  ft.  concrete  sewer  to  be  lo- 
cated on  Preston  St.  between  Water  and  Ful- 
ton Sts.  The  cost  of  the  work  is  estimated 
at  $2.5,000. 

Louisiana. 

The  Sewerage  Board  of  Lake  Charles,  La., 
has  arranged  for  the  sale  of  bonds  for  the 
purpose  of  constructin.a;  a   sewer   system. 

The  Mayor  and  President  of  the  Board  of 
Health  of  Opelousas.  La.,  have  been  appointed 
a  sewerage  committee,  with  the  Mayor  as 
chairman.  The  duties  of  the  committee  in- 
clude practically  everything  necessary  toward 
the  perfection  of  a  plan  to  secure  a  sewerage 
system. 

The  City  of  Patterson,  La.,  has  sold  bonds 
to  the  amount  of  $30,000  for  the  installation 
of  a  modern  municipal  w-aterworks  system. 
The  Fred  A.  Jones  Co.  of  Houston,  Tex.,  has 
prepared  the  plans  and  specifications  and 
made  surveys  for  the  laying  of  the  mains. 
It  is  thought  that  active  work  will  be  under 
way  by  Jan.  1.  B.  J.  Morey  is  Mayor. 
Maryland. 

•{•Bids  will  be  received  until  11  a.  ni.,  Nov. 
15,  by  Board  of  Awards,  Baltimore,  Md.,  for 
the  construction  of  the  McAIechen  St.  inter- 
ceptor. Sanitary  Contract  No.  .58.  The  work 
will  include  the  following  approximate  quan- 
tities :  4,350  lin.  ft.  vitrified  pipe  sewer,  20-in. 
to  24-in.  diameter;  COO  ft.  double  line  16-in. 
C.  I.  pipe  sewer  including  140  ft.  of  inverted 
siphon,  200  lin.  ft.  brick  and  concrete  sewer, 
50  in.  diameter,  4  special  manholes.  J.  Barry 
Mahool  is  President  of  the  board. 

Massachusetts. 

The  Council  of  Shelburne  Falls,  Mass.,  has 
received  estimates  from  A.  H.  Beers  of 
Whately  for  a  sewer  system  to  accommo- 
date all  the  residents  of  Buckland  side.  There 
are  two  different  plans,  one  that  would  cost 
$23,500,  and  the  other  $19,.375. 

Michigan. 

^Bids  will  be  received  until  8  p.  m.,  Nov. 
11,  by  the  Board  of  Public  Works,  Allegan. 
Mich.,  for  the  construction  of  a  sewer  in 
Marshall,  Herkimer,  Bond  and  Division  Sts., 
on  the  south  side  in  Allegan  City,  and  known 
as  South  Side  sewer.  Jolm  W.  Peet  is  Citv 
Clerk. 

The  City  of  Durand.  Mich.,  will  hold  an 
election  Nov.  14  to  vote  on  the  proposition  to 
bond  the  town  for  $12,000  to  secure  an  ade- 
quate water  supply  and  make  improvements 
to  the  electric  light  and  waterworks  plant. 
The  money  will  be  used  for  the  purchase  of 
grounds,  erecting  a  pumping  station,  drilling 
wells,  purchasing  water  pipe  and  machinery. 

Minnesota. 

^Bids'  will  be  received  until  2  p.  m.,  Nov. 
14.  by  Board  of  Public  Works,  R.  L.  Gorman, 
Clerk,  St.  Paul,  Minn.,  for  the  construction 
of  a  sewer  on  State  St.  from  Congress  St.  to 
Isabel  St. 

4*Bids  will  be  received  until  2  p.  m..  Nov. 
14,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Manomin 
.•\ve.  from  Baker  St.  to  a  point  135  ft.  north 
of  the  north  line  of  Baker  St.  R.  L.  Gorman 
is  Clerk  of  the  Board. 

The  City  Engineering  Department  of  Du- 
luth,  Minn.,  has  completed  its  estimate  for 
the  sewer  system  which  has  been  petitioned 
for  at  Oneota,  near  West  Dulnth.  The  cost 
is  estimated  at  $5,474. 

The  City  Council  of  Virginia,  Minn.,  has 
passed  an  ordinance  providing  for  the  estab- 
lishment of  a  sewer  district  No.  4.  This  dis- 
trict takes  in  the  Northside,  Pillsbury  and 
Rooney    additions. 

The  City  Council  of  Virginia,  Minn.,  pro- 
poses to  build  a  storm  sewer  in  the  North- 
side  addition  which  will  drain  into  Virginia 
lake    and    the    sanitarv    sewer    will    be    con- 


structed from  the  corner  of  First  St.  and 
First  Ave.,  and  connect  with  the  main  sewer 
on  Virginia  Ave. 

The  City  Council  of  Moorhead,  Minn.,  has 
decided  to  advertise  for  bids  for  the  drilling 
of  G,  8  and  10  in.  artesian  wells  to  be  dug 
for  the  city  in  connection  with  the  proposed 
water   system. 

Missouri. 

The  property  owners  of  Washington 
Heights,  St.  Louis,  Mo.,  as  a  sanitary  meas- 
ure desire  the  immediate  construction  of 
a  permanent  sewer  at  least  of  that  portion  of 
the  River  Des  Peres  extending  from  GOOD 
Delmar  .'\ve.  south  into  Forest  Park,  a  dis- 
tance  of  about   eight  blocks. 

The  City  of  Granby,  Mo.,  has  voted  and 
has  for  sale  bonds  in  the  sum  of  $18,000 
for  improvements.     J.  Hutsell  is  C't.v  Clerk. 

The  citizens  of  Marionvillc,  Mo.,  have 
voted  in  favor  of  the  proposition  of  installing 
a  water  and  light  system. 

Montana. 

The  citizens  of  Conrad,  Mont.,  recently 
voted  to  bond  the  town  for  $25,000  for  the 
purpose  of  installing  a  sewer  system.  The 
sewer  will  be  10,340  ft.  in  length.  The  con- 
tract for  the  system  will  be  let  at  once. 

The  Helena  Water  Co..  Helena,  Mont.,  has 
been  notified  by  the  City  Council  that  the  city 
will  take  over  the  water  plant  on  .^ug.  11, 
If'll.  Judge  R.  M.  Foster  of  St.  Louis.  Mo., 
is  the  present  owner  of  the  plant. 

New  Jersey. 

The   City   Council   of   Plainfield.   N.   J.,   has 
sold  bonds  to  the  amount  of  $.30,000  for  sewer 
extensioiii     The  larger  part  of  the  sewer  sys- " 
tern  will  be  worked  on  the  gravity  system. 

It  has  been  definitely  decided  by  the  City 
Council  of  Madison,  N.  J.,  to  lay  the  sewers 
on  Madison  Ave.  up  to  Loantaka  way,  in- 
stead of  Morris  P!.,  as  was  first  planned. 

Carroll  P.  Bassett,  civil  engineer  of  Sum- 
mit. N.  J.,  who  has  been  engaged  by  the  city 
of  Williamsport,  Pa.,  to  untangle  the  East 
End  sewer  problem,  has  submitted  his  report 
to  the  City  Council. 

Dr.  Edward  A.  Avers,  Sr.,  Jacob  C.  Price 
and  others  of  Branchville,  N.  J.,  have  an  op- 
tion on  30  acres  of  land  which  they  propose 
to  purchase  and  construct  a  reservoir  and  fur- 
nish water  to  the  borough  in  addition  to  its 
present  supply.  They  also  propose  to  con- 
struct a  dam  which  will  be  350  ft.  wide  by 
about  3.000  ft.  long,  and  which  will  flood 
from  15  to  18  acres.  Harvey  Snook  will 
survey  out  the  boundary  lines. 

New  York. 

The  Common  Council  of  Syracuse,  N.  Y.. 
has  adopted  a  resolution  to  advance  the  pro- 
ceedings for  extending  the  Colvin  St.  sewer,  a 
part  of  the  Midland  Ave.  sewer  system,  to 
the  17th  ward. 

The  North  Corona  Taxpayers'  Association 
of  Brooklyn,  N.  Y.,  are  making  arrangements 
for  a  mass  meeting  which  will  be  held  early 
in  November  for  the  purpose  of  getting  sew- 
ers for  Corona. 

City  Engineer  Lamb  of  Watervliet,  N.  Y., 
has  submitted  to  the  Common  Council  an  es- 
timate for  the  construction  of  a  storm  sewer 
to  cross  the  canal  at  Schuyler's  bridge  and 
to  continue  up  Third  Ave.  to  Fifth  £t.  The 
estimated  cost  is  $4,000. 

The  necessary  rights  of  way  and  a  site 
for  the  disposal  plant  for  a  complete  sewer 
system  for  Yorkville,  N.  Y.,  will  be  secured 
as  soon  as  possible  and  an  effort  will  be 
made  to  put  in  the  system  before  winter  sets 
in.  The  Board  of  Village  Trustees  has  passed 
a  resolution  authorizing  advertisements  for 
bids. 

E.  S.  Carr,  representing  the  Farmors'  Loan 
&  Trust  Co.  of  New  York  City,  has  pur- 
chased at  public  auction  the  waterworks  plant 
of  the  city  of  Gainesville,  Tex. 

The  South  Bay  Water  Co.,  of  Patchoque. 
N.  Y.,  has  bought  land  on  Rolstone  Ave.,  in 
West  Sayville,  on  which  a  pumping  station 
is  to  be  built. 


Ohio. 

^Bids  will  be  received  until  noon,  Nov.  15, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  sewer  in 
Stafford  St.  from  Penn  Ave.  to  Himrod  Ave. 
W.  H.  McMillin  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Nov.  15, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  the  necessary  labor  and  material  for 
the  construction  of  sewers  in  Jackson  St. 
from  Shelby  to  Himrod  Ave.  W.  H.  McMil- 
lin is  Clerk. 

^Bids  will  be  received  by  Director  of  Pub- 
lic Service,  Youngstown,  O.,  until  noon,  Nov. 
15,  for  the  construction  and  material  neces- 
sary for  sewering  Truesdale  A\e.  from  Him- 
rod Ave.  to  Charlotte.  W.  H.  McMillin  is 
Clerk. 

•{•Bids  will  be  received  until  noon,  Nov. 
15,  by  Director  of  Public  Service.  Youngstown, 
O.,  for  the  necessary  labor  and  material  for 
the  con.struction  of  sewers  in  Caledonia  St. 
between  Iram  St.  and  the  City  Limits.  W.  H. 
McMillin  is  Clerk. 

^Bids  will  be  received  until  noon,  Nov. 
10.  by  Director  of  Public  Service,  Lorain.  O., 
for  the  construction  of  .sewers  as  follows: 
West  25th  St.,  sanitary  sewer  from  Lexing- 
ton Ave.,  westerly  to  the  west  line  of  Lorain 
Stone  Co.'s  addition  in  Granger  St. ;  E.  .34th 
St.,  sanitary  sewer  from  Milton  Ave.  to 
F.lvria  Ave. :  Livingston  Ave.,  sanitarv  sewer 
from  W.  .32d  St.  southerly  to  W.  3.5th  St.; 
W.  32d  St.,  sub-main  sewer  from  Broadway 
to  Lexington  Ave.,  in  W.  •32d  St.  L.  B.  Johns- 
ton  is   Clerk. 

^Bids  will  be  received  until  noon,  Nov. 
18.  by  Joseph  H.  Laufersweiler.  Village  Clerk, 
Minster.  O.,  for  the  necessary  labor  and  mate- 
rial for  the  improvement  by  sewering  of  Fifth 
St.  from  alley  between  Main  St.  and  Zwei- 
brucken  St.  to  Frankfort  St.,  and  Zweibrucken 
St.  by  sewering  from  Lot  No.  43  to  Fifth  St. 

The  City  Council  of  Lancaster,  O.,  has  been 
petitioned  for  the  construction  of  a  sewer  in 
the  alley  back  of  King  St.,  along  Fifth  Ave. 

W.  H.  Louthan  has  been  awarded  a  con- 
tract by  the  city  of  Hamilton,  O.,  for  the  con- 
struction of  a  sanitary  sewer  on  Hanover  St 
Frank  Weaver  is  City  Engineer. 

Electors  of  Springfield,  O.,  will  vote  on  the 
protect  of  issuing  bonds  to  the  amount  of 
$1.30,000  for  the  construction  of  the  low  level 
sewer.  This  sewer  is  to  be  laid  along  the 
creek  from  Lagonda  Ave.  to  the  western  sec- 
tion of  the  city,  where  a  pumping  station  is 
to  be  placed.  Included  in  this  $1.30,000  bond 
issue  is  considered  the  cost  of  erecting  the 
pumping  station. 

The  Board  of  Control  of  Eyiria.  O.,  ha^  re- 
jected both  bids  for  the  work  in  connection 
with  the  construction  of  a  sewer  on  Louisi- 
ana St.,  because  it  considered  the  figures  too 
high. 

The  sewer  committee  of  the  City  Council  of 
Ironton,  O.,  reported  favorably  on  the  exten- 
sion of  drainage  sewers  in  Eighth  and  Ninth 
Sts.,  plans  and  estimated  cost  of  which  were 
presented  by  the  engineer.  The  work  will 
cost  about  $2,300. 

The  Service  Department  of  Portsmouth,  O.. 
will  open  bids  early  next  month,  the  date  to 
be  decided  on  later,  for  a  new  sewer  to  run 
in  the  alley  between  Third  and  Fourth  from 
Waller  St.  to  Maddox  alley.  It  will  be  an 
extension  to  a  sewer. 

The  City  Council  of  Defiance,  O.,  has  de- 
cided that  the  city  shall  erect  and  maintain 
a  municipal  water  plant. 

C.  F.  Layman,  civil  engineer,  Cincinnati, 
O..  has  submitted  to  the  Board  of  Public  Af- 
fairs of  West  Carrollton,  O.,  plans  and  speci- 
fications for  the  new  water  system.  The  plans 
call  for  a  city  building  and  pump-house  build- 
ing to  be  one  story,  of  hard  brick,  50  ft.  long. 
28  ft.  wide.  A  concrete  reservoir  will  be 
placed  on  the  Eby  hill,  which  will  hold  100,- 
000  gals,  of  water. 

The  Village  Council  of  New  Lexington,  O., 
has  passed  an  ordinance  granting  to  James 
Westwater  &  Co.  of  Columbus,  O.,  a  fran- 
chise to  bm'Id  a  system  of  waterworks  in  that 
village. 


Items  marked  thtis  •J*  indicate  work  now  open  for  bids. 
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The  City  Council  of  Wilmington,  O.,  will 
probably  engage  E.  G.  Bradbury,  civil  and 
sanitary  engineer,  of  Columbus,  O.,  to  make 
a  survey  and  prepare  plans  for  the  construc- 
tion of   a  sewer  system. 

The  City  Council  of  Hubbard,  O.,  has 
passed  two  resolutions  for  the  estabHshment 
of  a  sewer  system,  the  first  to  designate  the 
portion  of  sewer  work  required  for  immedi- 
ate use  and  the  district  to  be  improved.  The 
second  decided  it  necessary  to  construct  all 
sewers  provided  for  in  plans  and  profiles  for 
a  general  sanitary  sewer  system. 

The  board  of  control  of  Youngstown,  O., 
has  awarded  the  following  contracts  for  street 
improvements,  including  sewering  and  pav- 
ing- Rayen  Ave.  sewer  to  W.  E.  Gartland 
for  $3  942;  Lansing  Ave.  sewer  to  Anthony 
O'Horo,  for  $484 ;  Starr  St.  sewer  to  Hannoii 
Bros,  for  $!)T2 ;  Logan  Ave.  sewer  to  W.  E. 
Gartland,  for  $15,.V2f);  Hine  St  paving  to  M. 
P  Connelly,  for  $1-2,891;  Woodbine  and  Bry- 
son  paving  to  S.  H.  DeGroot  for  $10,285; 
Ardale  and  Wirt  St.  sewer  to  Hannon  Bros,, 
for  $12  214;  N.  Minnie  St.  paving  to  M.  i-lem- 
ing,  for  $10,.59.3.  All  the  contracts  were 
awarded  to  the  lowest  bidders. 

The  board  of  health  of  East  Liverpool,  O., 
has  asked  the  citv  council  to  take  necessary 
steps  for  the  immediate  sewering  from  bup- 
nlee  St  ,  on  the  east  to  Maryland  St.  on  the 
west.  Alex  McBane  is  director  of  public 
service. 

Oklahoma. 

*Bids  will  be  received  until  Nov.  17  by  John 
Middleton,  Collinsville,  Okla.,  for  furnishing 
the  following  material  required  in  the  con- 
struction of  a  svstem  of  waterworks,  in- 
cluding cast  iron  pipe,  hydrants  and  valves, 
triplex  pump  and  paving  brick;  also  2,000  tt. 
of  P-in  and  2,400  ft.  of  10-in.  salt  glazed 
sewer  tiles.  O'Neil  Engineer  Co.,  1218  First 
State  Bank  Bldg..  Oklahoma  City,  Okla.,  en- 
gineers. 

Although  the  City  Council  of  Oklahoma 
City  Okla.,  at  a  recent  meeting  turned  down 
the  'proposition  for  an  electrolytic  plant  for 
the  disposal  of  sewage  at  the  Deep  Fork  ter- 
minal of  the  northwest  district  sewer,  the 
question  will  again  be  brought  up  and  an 
effort  made  to  have  the  city  adopt  the  plan. 

Mayor  A.  J.  Titus  of  Cherokee,  Okla  re- 
centlv  visited  the  offices  of  the  State  Health 
Commissioner  at  Guthrie  for  the  purpose  of 
considering  plans  on  file  in  the  Commission- 
er's office  for  sewers  which  are  to  be  installed 
in  Cherokee, 

Oregon. 

Mayor  George  F.  Rodgers  of  Salem,  Ore., 
has  signed  a  contract  with  Behee  &  Stevenson 
of  Portland,  Ore,  for  the  construction  of 
the  South  Salem  sewer  system,  which  involves 
an  expenditure  of  over  $17.5,000. 

The  citizens  of  Vale,  Ore.,  have  voted  to 
l)ond  the  citv  in  an  additional  sum  of  $35,000 
to  build  a  gravity  water  supply  from  Willow 
Springs,  12  miles  south. 

The  Newport  Engineering  Co.  of  Portland, 
Ore,  has  been  awarded  the  contract  for  in- 
stalling a  modern  sewerage  system  by  the 
town  of  Pasco,  Wash,  which  will  cost  be- 
tween $75,000  and  $80,000.  According  to  the 
plans  for  the  district,  as  prepared  by  the 
Northwestern  Engineering  Corporation,  there 
will  be  about  40,000  ft.  of  pipe  used  m  the 
system,  including  the  main  trunk  and  the 
laterals.  Vitrified  clay  pipe  will  be  used  ex- 
clusively and  the  contract  calls  for  the  laying 
of  24,410  ft.  of  8-in.  pipe,  2,500  ft.  of  lO-m 
pipe,  8,720   ft.  of   18-in.   pipe  and  3,-320  ft.   of 

24-in.   pipe.  ■       ,    ■      r>     ^ 

The  following  bids  were  received  in  Fort- 
land  Ore.,  for  the  construction  of  the  River- 
side'district  sewer:  George  Gordon,  terra 
cotta  pipe,  $120,783;  William  Lind,  cement 
pipe  $132,533;  K.  C.  Lundstrum,  cement  pipe, 
$155' 7.30-  Paquet,  Geibisch  &  Joplin,  cement 
pipe'  $140..522,  and  Jeffrey  &  Bufton.  cement 

^'The  cit^y  council  of  Pasco,  Ore,  on  Oct.  21 
awarded  the  contract  for  building  88,000  ft.  of 
sewers  to  the  Newport  Engineering  Co.  of 
Portland,  Ore,  for  $66,226. 


Pennsylvania. 

•J'Bids  will  be  received  until  7 :30  p.  m., 
Nov.  14,  by  Common  Council  of  Lebanon. 
Pa.,  for  the  construction  of  a  sanitary  sewer 
1,563  ft.'  long  in  alley  between  Meridian  and 
East  Sts,     Edmund  Connor  is  City  Clerk, 

^iBids  will  be  received  until  6  p.  m.,  Nov. 
19,  by  Brookville  Water  Co,  Brookville,  Pa, 
for  the  necessary  labor  and  material  for  the 
construction  of  reinforced  concrete  settling 
basins  and  a  dam.  The  work  includes  the 
following  approximate  quantities :  2,150  yds. 
earth  excavation,  30  yds.  rock  excavation, 
1,510  yds.  embankment,  400  yds,  rubble  con- 
crete, '526  yds,  reinforced  concrete,  208  yds. 
plain'  concrete,  -340  sq.  yds.  slope  paving.  230 
ft.  of  12-in.  cast  iron  pipe,  George  W,  Huber 
is  Secretarv, 

The  Common  Council  of  New  Castle,  Pa, 
has  passed  the  ordinance  providing  for  the 
construction  of  a  sanitary  sewer  on  Mercer 
St.,   from   Edison  Ave.  to  the  old  city  line. 

The  contract  for  the  sewer  on  Center  St., 
in  the  Third  ward  of  Oil  City,  Pa,  has  been 
awarded  to  F.  T.   Sutley, 

The  City  Engineer  of  McKeesport.  Pa, 
has  been  instructed  to  prepare  plans  for  a 
comprehensive  sewer  system,  as  required  by 
the  State  Board  of  Health, 

Important  action  for  a  sanitary  sewerage 
system  and  disposal  plant  in  Beaver  Falls, 
Pa.,  was  taken  by  the  Borou,gh  Council  re- 
cently. Bids  have  been  received  from  a 
number  of  engineers  for  tlie  drawing  of  plans 
and  making  preliminary  surveys  for  the  sys- 
tem  and   plant. 

The  City  Council  of  Chambersburg,  Pa,, 
has  awarded  the  contract  of  building  the 
gravity  water  conduit  in  that  city  to  H.  C. 
Brooks  Co.,  Clarkesburg,  W.  Va.,  for  $39,- 
0.53. 

The  village  of  Saegertown.  Pa,  is  to  have 
a  municipal  water  plant. 

The  State  Water  Supply  Comnnssion  of 
Pennsvlvania  has  approved  applications  for 
the  incorporation  of  the  Reliance  Water  Co, 
West  Telford  Borough,  Montgomery  Coun- 
ty; Green  Hill  Water  Co.,  Logan  Township, 
Blair  County,  and  the  Kulpmont  Water  Ct, 
Mount  Carmel  Township,  Northumberland 
Conntv. 

W,  C.  Hatton,  hydraulic  engineer,  Wilming- 
ton, Del.,  has  been  engaged  by  the  special 
water  committee  of  Schulykill  Haven,  Pa,  to 
make  a  survey  and  draw  up  plans  and  speci- 
fications for  a  pipe  line  from  Tumbling  Run 
and  distributing  mains  throughout  the  town. 

The  Pottstown,  Pa.,  city  council  has  decided 
to  postpone  the  vote  by  the  people  on  con- 
structins  a  sewer  system  until  next  year. 

Bennett.  Huggett  &  Co.,  were  the  lowest 
bidders  at  Scranton,  Pa,  on  the  contract  for 
the  Poplar  St.  sewer  to  be  built  on  that  street 
from  Monroe  Ave.,  as  far  down  as  the  Erie 
tracks.  The  company  bid  as  follows :  Brick 
sewer  complete,  $3.98;  under  Erie  tracks, 
$4..50;  concrete  cradle  complete,  $4.24;  con- 
crete'invert,  $4.35;   man  hr.les  $35. 

Rhode  Island. 

^■Bids  will  be  received  until  10  a.  m.,  Nov. 
16,  liv  Lieut.  Rodney  H.  Smith.  Constructing 
Quartermaster,  Fort  Adams.  R.  L,  for  the 
construction  of  reinforced  concrete  1.000,000- 
gal.  reservoir  at  Fort  Greble.  R.  L 

South  Dakota. 

•I«Bids  will  be  received  until  3  p,  m,,  Nov. 
14,  by  Mayor  and  City  Council  of  Belle 
Fourche,  S.  Dak,,  for  the  construction  of  a 
waterworks  system.  Plans  are  on  file  at  the 
office  of  Rush  O.  Fellows,  City  Clerk,  and  at 
the  office  of  S.  H.  Lea,  State  Engineer,  Pierre, 
S.  Dak.  A  certified  check,  payable  to  D.  R. 
Evans,  Mayor  Belle  Fourche,  must  be  filed 
with   each   hid. 


The  Munici[}al  Engineering  &  Construction 
Co.,  of  Chattanooea,  Tenn.,  was  the  lowest 
bidder  at  $54,436,  in  Jacksonville,  Fla.,  for  the 
construction  of  the  3,000,000-gal,  reinforced 
concrete    reservoir. 

The  board  of  public  works  of  Chattanooga, 
Tenn.,  awarded  the  contract  for  the  construc- 
tion of  the  storm  sewer  on  McCallie  Ave., 
between  Higliland  Park  Ave.  and  Hawthorne 
St.,  to  I.  H.  Mishler  for  $4,013. 

Texas. 

•{•Bids  will  be  received  until  Nov.  11  by 
Board  of  Public  Works,  Texas,  for  the  com- 
pletion of  the  Lincoln  Heights  reservoir. 
George  W.  Armstrong  is  Commissioner. 

A  special  city  election  was  held  in  Terrell, 
Tex,  on  Oct.  28  to  determine  whether  $3,000 
school,  sewerage  and  improvement  bonds 
should  be  issued. 

The  Citv  Council  of  Dallas,  Tex.,  received 
bids  Oct.  -28  for  the  construction  of  the  pump- 
ing station  at  the  White  Rock  reservoir,  as 
follows:  Hughes-O'Rourke  Co.,  $.38,535; 
Mex.  Watson,  $40,640;  H.  J.  Emmins,  $41,- 
208;  Fred  A.  Jones  Co.,  $42,990;  Southern 
Construction  Co,  $41,183. 

Bids  were  received,  Dallas  Tex.,  from  the 
following  for  the  laying  of  a  24-in.  water 
main  on  Sycamore  S"t.,  from  Grigsby  St.  to 
Peak  St.;  on  Peak  to  Swiss  Ave.,  and  on 
Swiss  Ave.  to  Haskell  Ave.:  Dallas  Home 
Improvement  Co.,  Dallas  Lime  &  Cement  Co, 
C.  W.  Olcott,  D.  J.  Grigsby  and  J.  B.  Wins- 
lett,  Jr. 

C.  W.  Olcott  has  been  awarded  the  con- 
tract by  the  city  of  Dallas,  Tex.,  to  lay  a  6-in. 
sanitary  sewer  in  the  alley  between  Holmes 
and  Spence  Sts.,  south  of  Lenway  St.,  for 
$649, 

The  erection  of  a  sugar  mill  in  Victoria, 
Tex.,  at  a  point  on  the  river,  a  short  dis- 
tance below  the  city'e  sewer  outlet,  has  made 
it  necessary  to  move  the  outlet  1,400  ft.  down 
the   stream. 

President  L  W.  Chase  of  the  Taylor  Water 
Co.  has  announced  that  J.  H.  Finley,  principal 
owner  of  the  Taylor  Water  Co.,  has  author- 
ized him  to  immediately  proceed  with  the  im- 
provements in  the  local  service  which  were 
demanded  bv  the  Citv  Council,  entailing  the 
expenditure  'of  upwards  of  $40,000.  .'\mong 
the  improvements  will  be  the  construction  of 
an   18-acre  reservoir. 

The  Citv  Council  of  Bryan,  Tex.,  has  de- 
cided to  begin  at  once  the  work  of  construct- 
ing a  municipal  sewer  system,  and  in  time  to 
extend  the  present  water  system  or  put  in  a 
new  plant.  The  estimated  cost  of  both  sys- 
tems is  $45,000. 

The  City  Council  of  Hearne,  Tex.,  has  or- 
dered an  'election  for  Nov.  23  for  the  pur- 
pose of  voting  on  the  proposition  of  installing 
a  waterworks. 

Virginia. 

•J-Bids  will  be  received  until  noon,  Nov. 
23,  bv  W.  L.  Craft.  City  Clerk,  Roanoke,  Va, 
for  the  construction  of  the  sewer  so  as  to  ac- 
commodate the  properties  abutting  on  south 
side  of  Madison  Ave,  N.  E.,  between  Fourth 
St.  and  Lick  Run.  Plans  and  specifications 
may  be  obtained  of  F.  L.  Gibboney,  City  En- 
gineer. 

Washington. 

4-Bids  will  be  received  until  10  a.  m.,  Nov. 
11  bv  C  B.  Baglev,  Secretary  Board  of  Public 
Works,  Seattle,  Wash,  for  tlie  improvement 
of  15th  Ave.  northwest  from  West  60th  St. 
to  West  7.5th  St.,  by  constructing  sewers 
therein  of  proper  dimensions  and  materials, 
together  with  all  necessary  Ys,  openings, 
manholes,  flush  tanks,  catch  basins  and  other 
appurtenances  necessary  for  the  proper  sew- 
erage and  drainage  of  said  district. 


Tennessee. 

The  Citv  Council  of  Johnson  City,  Tenn., 
has  purchased  Tannery  Knob  for  a  reservoir 
site.  As  soon  as  $-500,000  in  bonds  are  dis- 
posed of  the  city  will  construct  and  extend  the 
water  system  of  which  it  recently  became  the 
owner  at  a  cost  of  $1.50.000. 


Wisconsin. 

^Bids  will  be  received  unlil  10:30  a.  in., 
Nov.  12,  bv  Department  of  Public  Works. 
Milwaukee, '  Wis,  for  furnishing  to  the  city 
water  department  200  fire  hydrants  of  the 
Single  Valve  Mathews  or  Improved  Stowell 
pattern.     H.   E.   Briggs   is   Commissioner. 


Items  marked  thus  •}•  indicate  work  lo-w  open  for  bids. 
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An  Example  of  High  Cost  of  Company 

Work  as   Compared   With   Contract 

Work  in  Railway  Tunneling. 

.•\lthough  most  railway  managers  have  dem- 
onstrated again  and  again  that  contract  work 
is  cheaper  than  work  done  with  company 
forces,  every  once  in  a  while  the  decision  is 
made  that  some  important  or  difficult  piece  of 
railway  construction  had  better  be  carried  out 
by  forces  employed  directly  by  the  railway 
company.  An  instance  of  this  kind  was  the 
building  of  the  Cascade  Tunnel  by  the  Great 
Northern  Railway  in  1897  to  1(100.  It  so  hap- 
pens that  in  188(5  to  1888  the  Northern  Pacific 
Railroad  built  the  Stampede  Tunnel  through 
the  same  range  of  mountains  by  contract,  and 
at  a  time  when  wages  were  higher.  Since 
these  two  tunnels  are  so  nearly  comparable, 
in  the  character  of  excavation  and  in  length, 
the  N.  P.  tunnel  being  0,844  ft.  long,  and  the 
G.  N.  tunnel  being  13,813  ft.  long,  a  tabulation 
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of  cost  becomes  very  instructive.  The  fol- 
lowing costs  are  brief  abstracts  of  much  more 
(Ict.iilcd  statements  given  in  the  l!>lii  edition 
of  the  "Handbook  of  Cost  Data"  bv  Halbcrt 
P.  (lillette. 

COST  OF  NORTHE-RN  PACIFIC  TUNNEL. 

Per  Un.  ft. 

Excavation,  standard  section,  at  $78.00 $  78.00 

Extra  excav..  3.2  cu.  yds.  at  $4.50 14.40 

Trafflc  charges   0.77 

Total    $  93.17 

Timber  lining,   305  ft.    B.   M.  at   $35.00 10.68 

Brick    and    concrete    lining    (by    company 

forces)    54.0s 

Track  and  ballast   (by  company  forces)..  2.47 

Enginopring    5.00 

Grand   total    $165.40 

COST  OF  GREAT  NORTHERN  TUNNEL. 

Labor  excavating  tunnel $  60.60 

Exi  losives    "-40 

Pow.r    22.50 

Tools    10.00 

Machines-     16.20 

Buildings    3.50 

Pers-onal   injuries 2.10 

Hospital  expenses    110 

Total    .....S123.40 

Timber  lining  ,„. 

Concrete    lim'ng    4.3..M) 

Track  and  ballast j-»" 

Engineering    4.30 

Grand  total   $183.40 

We  see  that  the  Great  Northern  tunnel  cost 
11  per  cent  more  than  the  Northern  Pacific 
tunnel :  but  if  we  compare  only  the  work  done 
by  contract  on  the  Northern  Pacific  tunnel 
w  ith  the  corresponding  work  done  by  company 
frrce  on  the  Great  Northern  tunnel,  we  have 
$(13.17  as  compared  with  $123.40.  This  shows 
that  the  company  force  work  cost  33  per  cent 
more  than  the  contract  work. 

It  remains  only  to  determine  whether  or 
not  the  contractor  for  the  Northern  Pacific 
tunnel  made  a  profit.  Fortunately,  cireftti 
costs  were  kept,  and,  as  recorded  in  Gillette's 
"Handbook  of  Cost  Data."  it  is  clear  that  the 
contractor  made  a  handsome  profit,  in  spite  of 
the  fact  that  the  lowest  priced  workman  re- 
ceived $2.50  per  day.  Moreover,  the  con- 
tractor made  more  rapid  progress  on  the 
Northern  Pacific  tunnel  than  was  made  on  the 
Great  Northern  Company  work. 

Doubtless  the  knowledge  that  _  this  con- 
tractor had  made  a  splendid  profit  was  the 
chief  actuating  motive  that  led  the  Great 
Northern  to  attempt  to  "save  the  contractor's 
profit."  When  will  all  engineers  come  to  a 
realization  of  the  fact  that  a  contractor's 
profits  are  merely  his  salary  for  expert,  super- 
vision and  management?  When  will  all  ergi- 
neers  see  clearly  that  a  successful  cortractnr 
is  a  manager  who  has  been  appointed  to  the 
position  by  the  most  astute  selecting  agent  in 
the  world — competitive  strife?  When  will 
all  of  us  invariably  apply  the  fundamental  law 
of  business  nranagement?  Namely:  ".-/// 
payitients  for  work  sliould  be  proportionate  Ik 
work  done." 

Incidentally,  we  may  add,  the  contractor  for 
the  Northern  Pacific  tunnel  through  the  Cas- 
cade Mountains,  was  himself  far  ahead  of  his 
time  in  that  he  used  a  bonus  system  in  paying 
his  employes.  Mr.  Nelson  Bennett,  the  con- 
tractor, was  one  of  the  great  railway  builders 
of  the  West.  We  believe  he  is  still  active  in 
the  railway  construction  world.  The  history 
of  his  work  on  the  Stampede  Tunnel  through 
the  Cascades  is  a  real  romance  of  achieve- 
ment. It  serves  to  the  ear  a  story  as  keenly 
interesting  as  the  best  of  fiction. 

Conservation  of  Labor. 

Liider  this  title  an  interesting  editorial  arti- 
cle appears  in  a  recent  issue  of  Engineering 
News.  The  unsatisfactory  condition  of  Eng- 
lish workingmen  and  w'omen  is  contrasted 
with  the  condition  in  Germany. 

"England  has  been  wearing  out  its  great- 
est of  all  assets,  its  working  people:  while 
Germany  is  conserving  hers.  This  is  a  feature 
of  the  Conservation  doctrine  that  should  be 
|)reached  more  strongly  in  the  United  States," 
says  a  correspondent  of  Engineering  News, 
and  the  News  adds :  "Without  doubt,  the 
most  marvelous  achievement  of  Germany  for 
the  benefit  of  its  working  people  is  its  com- 
pulsory insurance  against  the  calamities  of 
sickness,  accident  and  infirmity.  The  statis- 
tics have  recently  been  pii' lished  showing  the 
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results  of  government  insurarce  in  Germany 
for  the  year  1908.  There  was  paid  out  dur- 
ing that  year,  in  indemnity  to  wage  earners,  the 
enormous  sum  of  over  $lli7,00O,00i).  About 
half  of  this  sum  went  for  the  maintenance  of 
wage  earners  during  illness,  and  of  the  re- 
mainder, about  $40.(iO(),()0((  was  paid  to  those 
suffering  from  accident,  or  their  survivors, 
and  about  $45,000,000  for  the  support  of  the 
infirm." 

While  we  are  <luly  impressed  by  the  non- 
agesimal  figure  above  quoted,  and  while  it 
may  be  one  of  the  coming  functions  of  every 
government  to  insure  its  citizens,  still  we  fail 
to  see  wherein  this  is  true  "conservation  of 
labor."  Indeed  we  find  in  this  editorial  of 
our  contemporary  nothing  that  justifies  the 
caption,  conservation.  Were  we  asked  to 
indicate  what  Germany  has  done  to  conserve 
labor,  we  should  rot  point  to  its  insurance  of 
workmen,  for  that  is  merely  the  taking  of 
money  from  the  many  to  aid  the  few  who  are 
in  distress,  .^nd,  however  praiseworthy  the 
scheme  it  really  conserves  nothing  for  the  state 
at  large.  True  conservation  of  labor  exists  only 
where  machines  or  methods  are  so  used  as 
to  increase  the  daily  output — the  making  of 
two  blades  of  grass  to  grow  where  one  grew 
before. 

Germany  has  unquestionably  experienced 
great  industrial  progress  during  the  last 
twenty  years,  and  English  thinkers  have  at- 
tributed the  progress  mainly  to  Germany's 
splendid  system  of  technical  education.  For 
the  most  part,  this  is  undoubtedly  so.  Yet 
there  is  another  feature  that  distinguishes  the 
average  Gcrnjan  from  the  average  English 
worker,  and  that  is  his  freedom  from  trade 
union  tyranny.  .American  manufacturers  and 
contractors  who  have  undertaken  to  estab- 
lish branches  in  England  have  been  astounded 
at  the  maze  of  restrictions  that  confine  both 
workmen  and  employes.  Not  many  years  ago 
the  salesman  for  an  .\merican  firm  that  makes 
rock  channelers  told  us  that  he  had  found  it 
impossible  to  introduce  these  labor  saving 
devices  into  English  quarries,  because  the 
workmen  had  threatened  to  strike  if  channel- 
ers were  installed.  Here  was  positive  opposi- 
tion to  an  engine  for  labor  conservation  of 
the  most  effective  kind,  and  it  is  typical. 

Lack  of  technical  education  and  hereditary 
resistance  to  labor  saving  machines  and  meth- 
ods appear  to  us  to  explain  why  English 
workmen  are  in  bad  financial  straits. 

The  greatest  conserver  of  labor  in  the 
world  is  the  .American,  for,  with  all  his  seem- 
ing wastefulness,  he  produces  abundantly.  The 
average  American  farm  produces  only  half  as 
much  grain  to  the  acre  as  the  average  Eng- 
lish or  German  farm,  and  this  is  frequently 
cited  as  an  evidence  of  lack  of  conservation  of 
farm  resources  in  .America.  But  those  who 
use  this  argument  fail  entirely  to  consider  that 
in  America  we  still  have  so  much  land  that 
its  productiveness  per  acre  is  a  matter  of 
minor  economic  consideration.  The  unit  to 
be  considered  is  the  labor  cost  per  bushel  of 
grain,  or  its  equivalent,  and  measured  in  that 
unit  the  American  farmer  leads  the  world, 
for  he  produces  twice  as  much  grain  per  year 
as  his  best  European  competitor  The  mod- 
ern American  farmer  may  be  called  one-third 
farmer  and  two-thirds  engineer.  What,  in- 
deed, would  he  be  were  he  deprived  of  his 
score  and  one  "engines"  for  the  conservation 
of  labor  ? 

No,  we  must  not  look  to  the  three  or  four 
dollars  per  capita  spent  in  German  insurance 
of  workmen  if  we  aim  to  find  the  "most 
marvelous  achievement  for  the  benefit  of  its 
working  people."  We  must  look,  rather,  to 
the  technical  schools  and  to  a  deeper  general 
knowledge  of  the  science  of  economics. 

Finally,  here  in  .America  as  well  as  abroad, 
the  one  great  theme  for  labor  conservationists 
to  preach  is  the  payment  of  all  workmen 
in  proportion  to  individual  output.  That  is  the 
golden  rule  of  industrial  righteousness  and 
of  industrial  progress.  The  crude  wage  sys- 
tems of  the  past  must  give  place  to  bonus 
payment  piece  rate,  and  profit  sharing  sys- 
tems of  one  sort  or  another.  On  this  great 
method  of  conserving  labor  we  shall  dwell  at 
length    in    following    issues    of    Kxcineerixg- 
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CONCRETE    AND     REINFORCED    CONCRETE     SECTION 


Arrangement  of  Mixer  with  Chutes  for 

Concreting  Street  Railway 

Tracks. 

A  mi.xer  arrangement  for  concreting  street 
railway  tracks  which  leaves  the  tracks  en- 
tirely free  for  traffic  is  shown  by  the  accom- 
panying engraving.  This  plant  was  used  by 
the  .Land  Construction  Co.,  of  St.  Joseph, 
Mo.,  on  street  railway  work  in  that  city  and 
we  are  indebted  to  Mr.  M.  O.  Land  of  that 
company  for  the  information  given  here. 

The  mixer  was  a  No.  14  Eclipse  traction 
mixer,  with  a  10-HP.  gasoline  engine,  made 
by  the  Standard  Scale  &  Supply  Co.,  Chicago, 


1  foreman   nt   $3  per  diy $  3.00 

2  men   at   $2.2.5   per  day..  4.50 
8  men  at  $2  per  day 16.00 

Total    ?23.50 

This  crew  averaged  12  batches  per  9-hour 
day,  each  batch  containing  L7  cu.  yds.,  or 
20.4  cu.  yds.  per  day.  This  amount  included 
84  sacks  of  cement,  9.8  cu.  yds.  of  sand  and 
19.6  cu.  yds.  of  1%-in.  stone.  This  is  over  2 
cu.  yds.  per  man  per  day  and  is  above  the 
average.     The  work  was   divided   as  follows: 

Loading  on  Wheelbarrows:  Per  cu.  yd. 

Sand.   0.46  cu.   yds.  at  10  cts $0.05 

Stone,  0.92  cu.  yds.  at  15  cts 0.14 

Total    $0.19 


Portable   Mixer   With   Chute   for  Concreting    Within   Street   Railway  Tracks   in   Service. 


III.  As  shown  by  this  illustration,  a  wooden 
A-frame  was  bolted  to  the  mixer  frame  at 
the  discharge  end  and  was  braced  rigidly  in 
place.  From  the  apex  of  the  A-frame 
straight  down  is  a  %-in.  rod,  which  passes 
through  a  metal  chute  and  constitutes  a  pivot 
in  which  the  chute  can  be  swung  horizontally. 
The  outer  end  of  the  chute  is  guyed  to  the 
top  of  the  Arframe  by  a  wire  rope  connecting 
with  a  bail  which  is  fastened  to  the  sides  of 
the  chute  about  4  ft.  from  its  end.  In  the 
center  of  this  cable  is  a  turnbuckle,  by  which 
the  end  of  the  chute  can  be  raised  to  clear 
the  ground  when  in  use  and  lowered  to  rest 
on  the  ground  when  not  in  use. 

The  chute  is  18  ft.  long,  12  ins.  deep  and 
12  ins.  wide  with  an  open  top,  and  with  the 
end  next  to  the  mi.xer  flared  to  receive  the 
concrete.  As  will  be  seen  from  the  illustra- 
tion the  chute,  with  the  mixer  at  one  side  of 
the  tracks,  can  be  swung  so  as  to  deliver  con- 
crete at  any  point  within  the  track  space  or 
so  as  to  clear  the  tracks  entirely  for  passing 
cars.  The  flat  slope  of  the  chute  makes  nec- 
essary a  man  with  a  hoe  to  keep  the  concrete 
flowing,  but  otherwise  the  concrete  is  deliv- 
ered without  handling. 

In  operation  the  mixer  with  10  men  has 
deposited  90  to  100  cu.  yds.  in  10  hours.  This 
was  not  the  capacity  of  the  mixer,  but  was 
the  amount  made  possible  by  the  progress  of 
the  track  work.  The  mixer  was  moved  by  hand 
from  one  station  of  work  to  the  ne.xt  and 
without  interrupting  the  mixing.  One  engi- 
neer wets  down  this  batch,  dumps  it  and 
closes  the  mixer  ready  for  another  batch 
from  one  position  on  the  platform. 


Wheeling  to  Mixing  Board  and  Dumping  in 
Measuring  Box: 

Cement  (all  handling)    $0.04 

Sand,  average  haul  3rt  tt , . . .   0.02 

Stone,  average  haul  50   ft 0.05 

Total    $0.11 

Mixing: 

Sand  and  cement   (2  turnings) $0.12 

Mortar    and    stone    (3    turnings) 27 

Total    $0.39 

Loading  into  wheelbarrows $0.17 

Wheeling  to   place    (av.    Iiaul   55  ft.) 0.06 

Dumping,    spreading  and  ramming 0.11 

Supervision    (%   foreman's  time) 0.10 

Care  for  water   0.02 

Total    $0.46 

Grand  total  1.15 

Adding  cost  of  mi.xing  boards  and  divided 
bv  number  of  yards  mixed  with  each  board 
gives:  KSxlG  ft.  boards  500  ft.  B.  M.  at  $40 
per  M.  divided  by  500  equals  $0.04.  Adding 
this  we  get  a  total  cost  of  $1.19. 


Cost  of  Mixing  and  Placing  Concrete 
by  Hand  in  Riverside,  Cal. 

Concrete  mixed  and  placed  by  hand  in  a 
6-in.  wall,  with  experienced  labor,  in  River- 
side, Cal.,  during  1909  cost  $1.19  per  cu.  yd. 
An  itemized  account  of  the  cost  of  the  work 
is  given  by  C.  W.  Gaylord  in  "Cement  and 
Engineering  News."  The  crew  was  as  fol- 
lows: 


Some    Unit    Costs    of    Constructing    a 
Brick  and  Concrete  Building. 

The  Sanitarium  at  Battle  Creek,  Mich.,  was 
built  in  1902  at  a  cost  of  about  $1,000,000.  It 
is  a  fireproof  building  with  brick  walls  and 
reinforced  concrete  floors.  The  building  is 
6(10  ft.  long  and  400  ft.  deep.  It  is  seven 
stories  high  at  one  end,  but  the  slope  of  the 
ground  makes  it  only  six  stories  at  the  other 
end.  The  accompanying  tables  of  costs  were 
furnished  by  Mr.  John  McMichael,  175  Dear- 
born St.,  Chicago,  who  did  the  work  on  a 
percentage  basis. 

The  material  for  construction  was  hauled  in 
wagons  from  switch  tracks  about  four  blocks 
distant.  Teams  for  this  purpose  were  hired 
at  $4  per  day. 

The  following  table  gives  the  cost  per  cubic 
yard  of  concrete  footings.  The  concrete  was 
mi.xed  by  hand  on  a  board  which  was  shifted 
along  to  save  wheeling  of  the  mixed  concrete. 
The  sand  and  gravel  was  bought  by  the  load, 
mixed,  and  was  dumped  at  various  points  con- 
venient  to  the  board. 


Materials:  Per  cu.  yd. 

Cement.    1.1    bhis $1.40 

Gravel  and  sand 0.07^ 

Gravel  and  .sand  hauling 0.50 

Total  materials   $1,975 

Labor: 

Carpenters     $0.18 

Common  labor   0.68 

Total  cost  of  labor $0.86 

Total  cost  of  labor  and  material $2.83% 

This  does  not  include  superintendence.  Car- 
penters received  35  cts.  per  hour  and  laborers 
20  cts. 

Rubble  Stone  Masonry. — The  foundation 
walls  were  laid  up  with  boulder  stones  taken 
from  the  old  buildings.  These  are  much 
harder  to  lay  in  foundation  walls  than  any 
other  class  of  stone  masonry.  The  item  $6.42 
is  the  cost  of  wrecking  tlie  foundations  of 
the  old  buildings  to  get  the  stone  from  them. 
The  costs  are  given  per  cord  of  masonry  in 
place.  One  cord  is  equal  to  100  cu.  ft.  as 
here  considered. 

M.Tterials:  Per  cord. 

Stone    $  6.42 

Sand    0.57% 

Cement,    1    5/16  bb!s 2.25 

Total  material   $  9.245 

Labor: 

Masons    $  1.82% 

Common    3.04 

Total  labor   $  4.865 

Total  labor  and  material $14.11 

Masons  received  40  cts.  per  hour  and  la- 
borers 20  cts.  The  amount  of  stone  laid  per 
mason  per  8  hours  was  1%  cords. 

Brick  Work. — The  total  amount  of  brick 
in  the  building  is  about  5,250,000,  of  which 
about  1,250,000  are  pressed  brick  used  for  the 
exterior  and  for  trimmings.  About  60  brick- 
layers were  employed  during  the  main  part 
of  the  work.  Three  of  the  Thomas  Elevator 
Co.'s  double  brick  hoists  were  used  for  ele- 
vating brick  and  mortar.  The  costs  given  are 
per  thousand  of  brick  laid.  The  number  of 
common  brick  laid  per  8-hour  day  per  man 
was  2,400. 

Materials:  Pe.r  M  brick. 

Common  brick  f.o.b.  Chicago $  4.00 

Freight    2.68 

Hauling   0.78 

Sand    0.57% 

Lime    (4   bu.) 1.06 

Hauling  lime   0.16 

Total  materials   $  9.25% 

Labor: 

Masons    $  1.65 

Common  labor    1.82 

Total  labor   $  3.47 

Total  labor  and  material $12.72% 

Masons  received  50  cts.  per  hour  and  com- 
mon labor  20  cts. 

Shawnee  Buff  Pressed  Brick  were  used  for 
the  exterior.  The  number  of  pressed  brick 
laid  by  each  mason  per  8-hour  day  was  480. 
The  cost  of  pressed  brick  work  was  as  fol- 
lows : 

Materials:  Per  M  brick. 

Pressed  brick  per  M  f.o.b $11.00 

Freight    5.50 

Hauling   0.95 

Sand     0.57% 

Lime    (3   bu.) 0.91% 

Mortar  color   (buff) 1.82 

Cement    0.46 

Bonds   (wire  cloth) 0.57 

Total   material   per  M $21.78 

Labor: 

.Masons    $  9.43 

Conrmion    6.40 

Total  labor   $15.83 

Total  labor  and  material $37.61 

Masons  for  pressed  brick  work  received  55 
cts.  per  hour  and  common  laborers  20  cts. 

For  trimmings.  Gray  pressed  brick  were 
used.     The  cost  of  this  work  was  as  follows: 
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Material :  Per  M  brick. 

Cost  of  gray  pressed  brick  f.o.b $14.00 

Freigin    CIO 

Hauling    0.95 

Sand    0.57^4 

Lime    (3   bu.) 0.91% 

Cement    0.45 

Mortar   color    (lampblack) O.IS 

Bonds  (wire  clotli) 0.85 

Total  material  $24.42 

(tiabor:  .  „  ,. 

Masons    $  9.4o 

Common    6.41 

Total  labor  $15.86 

Total  labor  and  material  per  M $40.28 

The  time  required  for  executing  the  entire 
■work  was  about  six  months. 

A   Simple   Arrangement   for    Heating 
Mixing  Water  for  Concrete. 

The  accompanying  sketch  illustrates  a  sim- 
ple arrangement  for  heating  mixing  water  on 
small  jobs  of  concrete  work  in  cold  weather. 
It  is  adapted  from  a  scheme  originally 
<used  by  Mr.  E.  L.  Jones  of  Nelson,  111.,  and 
•described  by  him  in  a  recent  number  of 
Popular  Mechanics.  Mr.  Jones  set  two 
tarrels  about  6  ft.  apart,  one  elevated  about 


3  ft.  above  the  other,  and  then  bent  three 
•coils  in  a  16  ft.  piece  of  3-in.  pipe,  putting 
■one  end  in  each  barrel.  This  left  the  pipe  on 
a  slant  between  the  barrels.  A  fire  was  built 
under  the  coil  and  water  poured  into  the  ele- 
vated barrel.  As  the  water  ran  through  the 
coil  it  was  heated  and  passed  into  the  other 
tarrel  hot  and  ready  for  use.  The  illustra- 
tion shows  the  above  principle  somewhat  im- 
proved upon,  and  by  this  method  a  greater 
supply  of  warm  water  should  be  secured. 


New  Rules  of  Measurement  for  Exca- 
vation and  Concrete  Work 
in  Chicago. 

A  joint  committee  composed  of  five  mem- 
bers each  of  the  Western  Society  of  Engi- 
neers, the  Chicago  Architects  Business  Asso- 
ciation and  the  Masons  and  Contractors' 
Association  of  Chicago  has  recently  formu- 
lated a  standard  code  of  rules  for  the  meas- 
urement of  excavation  and  of  concrete  work. 
As  this  code  touches  many  subjects  of 
general  interest  to  contractors,  we  have  re- 
printed it  nearly  in  full  from  the  1910  Guide 
of  the  Masons  and   Contractors'  Association : 

Excavations  of  Cellars  and  Basements. — 
Excavation  to  be  measured  and  computed  by 
the  actual  amount  of  material  displaced.  If 
unit  price  is  based  upon  loose  measurement 
and  40  per  cent  to  actual  bank  measurement, 
except  if  consisting  of  sand  and  gravel,  when 
only  20  per  cent  will  be  added.  If  rehandling 
■becomes  necessary,  this  to  be  done  at  a  special 
price  agreed  upon  in  addition  to  the  above. 

Excavation  of  Trenches  and  Pits. — Excava- 
tion of  trenches,  pier  holes  or  pits  when  more 
than  3  ft.  wide  to  be  computed  on  actual  con- 
tents when  less  than  5  ft.  deep.  When  less 
than  .3  ft.  wide,  to  be  computed  on  actual  con- 
tents if  less  than  2  ft.  deep. 

If  more  than  2  ft.  deep  compute  contents 
of  trench  on  base  of  3  ft.  width,  even  though 
same  is  narrower.  If  less  than  2  ft.  in  depth, 
estimate  actual  width. 

For  pits  or  pier  holes  more  than  2  ft.  deep 
and  less  than  12  sq.  ft.  in  area,  estimate  area 
of  same  on  base  of  12  sq.  ft.  multiplied  by 
depth  of  same  down  to  5  ft.  If  more  than 
5  ft.  deep,  estimate  on  same  basis  as  given 
below  for  additional  depth  of  trenches,  with 
the  same  percentage  of  increase  added. 


Add  to 
Depth,  actual  contents, 

ft.  pet. 

5  to  10 75 

10  to  15 150 

15   to  20 225 

and  so  on,  adding  75  per  cent  accumulative  for 
every  5  ft.  additional  depth. 

Back  filling  and  Grading. — Soil  required  'for 
backfilling  or  grading  to  be  measured  by  com- 
puting from  cross-sectioning  cubic  contents  of 
area  to  be  filled  or  graded. 

Sheet  Piling. — Sheet  piling  and  lagging  to 
be  estimated  per  1,000  ft.  of  lumber  required. 
Kind  of  lumber  to  be  specified. 

Shoring. — Shoring  of  earth  banks  to  be  done 
at  unit  price  per  sq.  ft.  of  shored  surface  of 
bank. 

Draining. — Pumping  or  bailing  to  be  done 
at  special  price,  in  addition  to  excavation  unit 
price,  as  the  excavation  rules  are  based  on 
dry  work.  This,  however,  does  not  apply  to 
rain  or  storm  water. 

Concrete  Poundations.  —  Foundations  for 
walls  to  he  measured  by  actual  contents  when 
made  with  square  and  level  offsets.  For  foot- 
ings with  sloping  or  beveled  offsets  less  than 
30  per  cent  from  the  horizontal,  multiply  area 
of  base  by  greatest  height  of  footing.  This 
applies  to  piers,  also,  except  when  courses  in 
pier  foundations  are  less  than  12  ft.  in  area. 
when  1  cu.  ft.  will  be  added  for  each  corner 
for  every  foot  in  height  of  such  course. 

Foundations  for  all  projections  such  as 
chimney  breasts,  pilasters,  buttresses  or  flues 
connected  with  walls,  to  be  mca.sured  actual 
contents  contained  therein ;  and  1  cu.  ft.  added 
thereto  for  each  corner  for  every  foot  in 
height. 

Recesses  and  slots  in  foundations  to  be 
measured  solid,  and  in  addition  thereto  allow 
2  cu.  ft.  for  every  foot  in  height  of  length. 

.Arches  in  foundations.  Multiply  length  of 
chord  at  spring  of  arch  by  height  from  chord 
to  extrados  by  thickness  of  arch,  and  add  to 
the  wall  measurement.  Height  of  arch  ring 
equal  to  thickness  of  wall. 

Circular  or  polygon  foundations  to  be  fig- 
ured at  double  actual  contents. 

External,  Division  and  Interior  Concrete 
IValls.— For  walls  14  ft.  or  less  in  height,  24 
ins.  or  more  in  thickness,  use  the  actual  thick- 
ness as  basis  in  computing  the  volume.  For 
walls  less  than  24  ins.  thick,  add  half  the  dif- 
ference between  the  actual  thickness  and  24 
ins.  in  computing  the  volume.  If  walls  are 
more  than  14  ft.  in  height  between  floors,  add 
to  cubic  contents  1.5  per  cent  for  every  addi- 
tional 4  ft.  in  height  on  accumulative  scale, 
as  given  for  trench  excavations. 

Circular  IPalJs. — For  circular  walls  of 
radius  sufficiently  large  to  obviate  for  forms, 
of  using  specially  prepared  lumber  for  forms, 
add  20  per  cent  of  length  to  girt  of  wall  and 
figure  cubic  contents  on  the  same  basis  as 
prescribed  for  "External  and  Division  Walls." 

Battered  Walls. — For  battered  or  sloping 
walls,  estimate  contents  on  same  basis  as  for 
external  and  division  walls,  and  add  hO  per 
cent  of  contents  of  wedge,  or  batter  to  same 
when  narrower  on  top  than  24  ins.  (See  also 
Corners.) 

Intersection  of  Walls. — Intersection  of  divi- 
sion walls  24  ins.  thick  or  less  (bonded  to- 
gether in  any  manner  not  abutting)  to  be 
measured  as  slot  or  recess.  When  thicker, 
add  1  ft.  to  length  of  wall  for  every  inter- 
section w^hen  measuring. 

Retaining  IValls. — In  retaining  walls  rein- 
forced with  beams,  columns  or  girders,  figure 
concrete  casing  a  minimum  thickness  of  12 
ins.  from  outside  edge  of  steel  on  side  next 
to  earth  bank  and  fi  ins.  from  outside  edge  of 
steel  on  opposite  side ;  that  is,  compute  wall 
18  ins.  thicker  than  width  of  steel. 

For  all  other  retaining  walls  compute  on 
same  basis  as  for  external  or  internal  walls. 
(See  also  Cornices.)  No  deduction  in  cubic 
contents  to  be  made  for  metal  imbedded  in 
wall. 

Hollow  Tiles. — To  be  at  special  rates. 

Corners. — For  each  corner  of  wall  more  or 
less  than  90°  add  18  ins.  to  girt  length  of  walls 
in  measuring.  The  term  corner  is  used  for 
salient  angles  of  walls,  and  angle  for  re- 
entering angles. 


Piers. — Independent  plain  square  piers  to  be 
measured  by  the  same  rule;  i.  e.,  add  1  cu.  ft. 
for  each  corner  for  every  foot  in  height.  For 
plain  polygon  or  round  piers,  add  4  cu.  ft. 
for  each  foot  in  height. 

Recesses. — Recesses  and  clots  to  '^e  meas- 
ured solid,  and  in  addition  thereto  allow  2  cu. 
ft.  for  every  foot  in  height  or  length. 

Arches.— lu  Vaults:  Multiply  length  of 
chord  at  spring  of  arch  by  height  from  chord 
to  extrados  by  thickness  of  arch, 

In  Walls:  Find  contents  of  arch  by  same 
rule  and  add  same  to  wall  measurement,  as 
called   for  under  foundations. 

In  Sewers  and  Tunnels:  Multiply  length  of 
extrados  by  thickness  of  arch. 

Openings  With  Fravies  Built  /»i.— Deduct 
contents  of  windows,  doors  and  other  open- 
ings, measuring  from  jamb  to  jamb  and  from 
top  of  sill  to  spring  of  arch,  and  add  2  ft. 
of  wall  for  each  jamb  for  every  foot  in  height 
of  opening  when  plank  frames  are  used.  If 
box  frames  are  used,  add  4  f'.  of  wall  for 
each  jamb  for  every  foot  in  height. 

Openings  Without  Frames. — Deduct  con- 
tents of  openings,  same  to  be  measured  from 
top  of  sill  to  spring  of  arch  and  shortest  dis- 
tance between  concrete  jambs  for  width.  Add 
for  each  jamb  2  ft.  of  wall  for  every  foot  in 
height  of  opening.  Circular,  oval  or  other 
special  shaped  openings  to  be  figured  at  spe- 
cial price. 

Chimney  Breasts,  Flues  and  Pilasters. — All 
flues  and"  hollows  in  chimneys  or  walls  less 
than  2  ft.  in  area,  figure  solid  and  add  2  cu.  ft. 
for  every  foot  in  height.  All  flues  and  hol- 
lows in  chimneys  or  walls  from  2  ft.  to  4  ft. 
in  area  to  be  measured  solid.  When  larger. 
deduct  half  of  contents  of  flue. 

Detached  portions  of  chimneys  in  buildings 
and  plain  chimney  tops  above  roof  to  be 
measured  solid,  and  1  cu.  ft.  to  be  added  for 
each  corner  for  every  foot  in  height. 

Detached  chimney  stacks  to  be  figured  at 
special   rates. 

Trimmings. — No  deductions  allowed  for 
omissions  of  concrete  for  cut-stone,  terra  cot- 
ta  or  other  trimmings,  bond  blocks,  timber, 
joists  or  lintels.  All  ornamental  or  molded 
work  in  cornices,  gutters,  belt  or  sill  courses, 
etc.,  to  be  figured  at  special  rates. 

Cutting  and  Patching.— Cutt'ivg  and  patch- 
ing of  joists,  girder  or  other  holes,  slots,  pan- 
els, recesses,  etc..  to  be  paid  for  on  basis  of 
time  and  material  required. 

Toothing. — When  ordered  to  rack  or  block, 
in  consequence  of  delay  of  delivery  of  iron, 
steel,  stone,  terra  cotta  or  other  material,  con- 
crete work  that  may  connect  with  such  rack- 
ing or  blocking  shall  be  measured  as  extra 
work,  as  follows :  Increase  girt  length'  of 
such  line  bv  half,  and  multiply  by  thickness  of 
wall. 

Concrete  Floors  on  Soil  and  Tile  Arches. — 
Floors  to  be  measured  by  the  superficial  sur- 
face between  outside  walls  of  building.  No 
deductions  to  be  made  for  floor  sleepers,  con- 
duits, pipes,  drains,  division  or  partition  walls. 
No  deduction  to  be  made  for  any  piers,  col- 
umns, chimney  breasts,  pilasters  or  other  pro- 
jections of  walls  of  10  ft.  or  less  in  area. 

Cais.tons. — Owing  to  grillage  in  caissons  be- 
ing left  at  different  heights  in  same  building, 
unit  price  for  caissons  will  be  computed  on 
excavated  contents,  including  necessary  wood 
lagging  and  rings  for  same.  Cubic  contents 
of  excavation  of  caissons  to  be  computed 
from  top  of  first  set  of  lagging  to  bottom 
of  caissons  and  from  outside  to  outside  of 
lagging.  If  steel  or  other  special  casing  is 
required,  same  to  be  paid  for  additional  at 
special  unit  price  per  pound. 

Area  of  bottom  of  bell  to  be  multiplied  by 
height  of  bell  to  neck  for  cubic  contents. 

For  caissons  7  ft.  or  more  in  diameter,  esti- 
mate actual  contents  from  outside  to  outside 
of    lagging.     For    smaller    caissons    add    per- 
centage to  actual  contents,  as  follows : 
DIam.,  ft.  Add  pet. 

7       to  6% 5 

6V4   to  6     15 

6       to  5H 25 

5%   to  5     35 

under    5     50 
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If  compressed  air  is  equipped,  to  be  paid  for 
in  addition  to  the  above. 

If  rings  are  ordered  left  in  caissons,  to  be 
paid  for  additional  at  unit  prices  per  pound 

Pumping  and  bulkheading  to  be  paid  for  at 
additional  price. 

No  deductions  to  be  made  for  cubic  con- 
tents of  metal  imbedded  in  concrete. 

Concrete  for  filling  caissons  to  be  computed 
on  actual  contents  per  cubic  foot  of  concrete, 
but  no  deduction  to  be  made  for  any  metal 
imbedded  in  same. 

Reinforced  Concrete  IVork. — Reinforced 
Walls :  Compute  concrete  on  same  basis  as 
specified  for  external  and  division  walls,  and 
add  to  same  cost  of  reinforcing  metal  put  in 
place.  If  (through  changes  or  revisions)  cut- 
ting of  reinforcing  metal  delivered  or  ordered 
becomes  necessary,  estimate  the  full  length  of 
such  bars  or  metal  faliric  and  add  to  same  the 
cost  of  cutting  and  fitting  required.  Reinforc- 
ing meta!   to   be  computed   on   unit   price   per 


pound  or  square  foot.  No  deductions  to  be 
made  in  estimating  culiic  contents  of  concrete 
for  any  metal  imbedded  in  same  such  as  vifire 
netting,  expanded  metal,  bars,  beams,  columns, 
etc. 

Columns:  Measuring  of  plain  uniform  size 
columns  to  be  covered  by  paragraph  relating 
to  piers. 

Capitals,  caps,  brackets,  panels,  moldings  or 
other  ornamental  or  molded  work  to  be  fig- 
ured at  special  rate. 

Girders.  Floor  Beams  or  Other  Drop  Pro- 
jections Below  Floor  Slab. — For  projections 
named  in  this  paragraph  add  for  each  corner 
and  angle  to  cubic  contents  1  cu.  ft.  for  each 
foot  in  length.  For  each  chamfered  or  round- 
ed corner  or  angle  add  %-cu.  ft.  for  each  foot 
in  length  in  addition  to  the  above. 

Floor  Slabs. — Floor  and  roof  slabs  to  be 
estimated  on  same  basis  as  floors  or  soil  and 
at  a  minimum  thickness  of  6  ins. 

Openings. — No  deductions  to  be  made  in 
floor  area  for  openings  of  less  than  20  sq    ft 


For  larger  openings,  after  deducting  full  area 
of  opening,  add  1  sup.  ft.  to  floor  area  for 
each  foot  in  length  of  girt  of  opening,  and  1 
cu.   ft.  extra   for  each  corner  or  angle. 

Depressions. — For  pits,  baskets  or  other  de- 
pressions in  floor,  add  1  sup.  ft.  to  the  area 
of  walls  and  floors  of  same  for  each  foot  in 
length  of  each  corner  and  angle. 

Setting. — Setting  of  facias,  frames,  pipes, 
sleeves,  bolts,  rods,  clamps,  etc.,  imbedded  in 
concrete  to  be  paid  for  additional  at  special 
price. 

Floor  Base  and  Coves. — To  be  estimated  at 
special  price  per  lin.  ft.  with  1  ft.  added  to 
length  of  same  for  each  corner  and  angle. 
For  base  or  cove  around  round  columns  esti- 
mate three  times  girt  of  column,  and  for 
square  or  polygon  columns  add  1  ft.  for  each 
corner  to  girt  of  same. 

Concrete  stairs  to  be  estimated  at  sq.  ft. 
area  of  face  of  treads  and  risers.  Stair- 
landings  and  platforms  between  floors  to  be 
•^:imc  unit  price  per  foot  as  stairs. 


EARTH      AND      ROCK      SECTION 


Methods   of   Making   Test    Borings   in 

Ohio  River. 

Test  borings  to  determine  the  depth  to  bed 
rock  for  the  location  of  the  lock  and  dam 
sites,  in  the  Ohio  River,  have  been  under  way 


tonated  as  quickly  and  completely  as  possible. 
If  the  detonation  is  slow  and  incomplete  a 
greater  quantity  of  explosive  is  required  to 
do  the  same  work,  and  large  volumes  of 
poisonous  gases  are  evolved — a  matter  of  seri- 
ous   consequence    when    the    work    is    under- 
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Fig.   1 — View   Showing  Test   Boring   Barges    snd    A-Frame   for    Borings   on    Shore    Using 

Power  from  Barges. 


for  over  a  year.  The  river  is  being  explored 
from  New  Cumberland,  W.  Va.,  to  Ashland, 
Ky.  The  drilling  consists  in  making  test 
holes  across  the  river  and  also  on  the  bank. 

A  number  of  Cyclone  well  drills  are  used 
and  also  four  IngersoU-Rand  drills.  For 
drilling  in  the  river  the  Cyclone  drills  are 
mounted  on  scows  and  wash  borings  are  put 
down  to  rock  using  the  ordinary  pipe  casing. 

These  machines  at  first  operated  the  drill 
through  a  20-in.  hole  in  the  barge,  but  this 
scheme  was  altered  by  cutting  a  slot  from 
the  20-in.  hole  to  the  end  of  the  boat,  thus 
making  it  possible  to  leave  the  casing  stand- 
ing and  remove  the  drill  boat. 

The  most  interesting  development  of  the 
work  was  the  drilling  of  the  land  holes  from 
the  river  equipment.  The  method  used  is 
clearly  indicated  by  the  accompanying  photo- 
graphs. An  A  frame  was  built  about  2'>  ft. 
high  and  was  braced  and  guyed  to  the  bank. 
The  Cyclone  drill  boat  was  anchored  near  the 
bank  and  a  line  run  from  it  over  sheaves  on 
the  A  frame  to  the  drill.  This  scheme  worked 
very  satisfactorily  and  avoided  the  necessity 
of  providing  extra  machines  for  the  land 
work.  The  work  is  being  done  by  the  U.  S. 
Government  and  is  in  charge  of  Capt.  Lytic 
Brown   of   Louisville,   Ky. 


ground,  instances  being  known  where  work- 
men have  been  killed  by  gases  given  ofif  frotr. 
partially  detonated  or  burning  explosives. 
Quick  and  complete  detonation  results  in  a 
minimum  of  flame — a  point  of  first  impor- 
tance  with  those  explosives  intended   for  use 


plete  detonation   but    with   insufficient   rapidity 
to  give  best  results. 

The  efl'ect  of  a  detonator  on  a  charge  of 
high  explosives  in  a  bore  hole  is  by  no  means 
infinite,  but  decreases  with  distance.  It  is, 
therefore,  easy  to  understand  the  necessity 
for  using  detonators  sufficiently  strong  for  the 
effect  of  the  detonator  itself  to  extend  as  far 
as  possible  through  the  charge.  It  might  be 
understood  from  this  that  the  detonator 
should  be  located  in  the  centre  of  the  charge, 
and  this  w'ould  lie  correct,  had  not  numerous 
tests  shown  that  the  greatest  effect  of  the 
detonator  is  straight  away  from  its  loaded 
end.  and  in  a  line  with  its  long  axis.  That  is 
a  detonator  will  explode  a  cartridge  of  dyna- 
mite farther  away  from  it,  if  it  is  lying  with 
the  loaded  end  pointed  toward  the  cartridge, 
than  it  will  if  it  is  lying  parallel  to  the  cart- 
ridge. We  do  not  attempt  to  explain  this,  but 
we  know  it  is  a  fact. 

In  deep  bore  holes  loaded  with  long  charges, 
whether  they  be  fired  with  fuse  and  blasting 
caps  or  with  electric  fuses,  it  is  well  to  place 
blasting  caps  in  cartridges  of  explosives  at 
intervals  of  at  least  five  feet  throughout  the 
charge,    so    that    the    effect    of    the    explosive 


The  Necessity  for  Strong  Detonators.* 

In  detonating  high  explosives,  the  stronger 
or  sharper  the  initial  shock  the  quicker  and 
more  thorough  is  the  detonation  of  the  charge. 
It  is  a  well  known  fact  that  certain  detonating 
substances  will  exert  this  effect  more  power- 
fully than  others  do.  To  obtain  the  full 
value  of  the  explosive  charge  it  should  be  de- 


Fig. 


2 — View     Showing     Arrangement     for    Making  Borings  on    Land    Using   Power  from 

Barges. 


•From    the    eataloer   of   the   E.    I.    Du    Pont    de 
Nemours  powder  Co..  Wilmington.  Del. 


in  the  presence  of  inllammable  gas  or  coal 
dust.  Electric  Fuzes  or  Blasting  Caps  too 
weak  to  detonate  a  charge  of  high  explosives 
frequently  generate  sufficient  heat  to  ignite  it, 
while  slightly  stronger  ones  may  partially  de- 
I'lnnte  it.     .Still  stronger  ones  may  cause  com- 


material  which  they  contain  will  extend  the 
entire  length  of  the  charge.  It  is  also  advis- 
able to  use  two  electric  fuses  in  deep  bore- 
holes so  that  if  one  should  be  defective  the 
other  may  be  depended  on  for  the  initial  de- 
tonation. 
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A  point  to  be  remembered  in  buying  de- 
tonators is,  that  tlie  charge  which  they  contain 
is  readily  affected  by  moisture,  and  conse- 
quently, unless  storage  conditions  are  of  the 
best,  a  fair  margin  of  safety  in  strength 
should  be  allowed.  Blasting  caps,  being  open 
at  one  end,  are  more  quickly  weakened  by 
dampness  than  are  electric  fuses. 

Another  strong  argument  for  allowing  a 
fair  margin  of  safety  when  buying  detonators 
is  the  very  small  cost  of  the  detonator  in  com- 
jiarisou  with  that  of  the  charge  of  explosives 


tonator  be  used  of  less  stren^h  than  No.  5,  con- 
taining 0.8  gram  of  the  fulminating  composition. 
The  greater  elflciency  and  certainty  of  the 
stronger  detonator  more  than  make  up  for  the 
slightly  greater  cost. 

The  clause  in  the  appendix  of  Bulletin  423, 
referred  to  above,  states  "That  Xo.  0  detona- 
tors, preferably  No.  G  electric  detonators 
(double  strength),  are  used  of  not  less 
strength  than  1  gram  charge,  consisting  by 
weight  of  no  parts  of  mercury  fulminate  and 
10  parts  of  potassium  chlorate  (or  its  cquiva- 


Refuse  Incineration  Data,  Seattle,  Wash. 

— In  our  issue  of  Nov.  '1,  IIUU,  costs  were 
given  of  operating  the  Meldrum  refuse  in- 
cinerator at  Seattle,  Wash.,  for  each  of  the 
calendar  years  of  1908  and  1909.  Recently 
ligures  have  been  compiled  of  operation  for 
24  months  from  July  31,  1908,  to  /Xug.  1,  1910. 
The  main  items  arc  as  follows : 

Total  tons  burned   . .  42.581 

Composition; 

Ashes,    per  cent 43.5 

Manure,  per  cent 4.0 


Figs.   1   and   2  —Views  of  Various  Shapes  of   Drill  Bits  for  Stoping. 


with  which  it  is  used.  It  is  difficult  to  under- 
stand why  anyone,  in  order  to  save  a  lew 
cents  on  the  price  of  a  hundred  detonators, 
would  risk  the  misfire,  partial  detonation  or 
imperfect  work  of  the  charge  of  explosives  in 
a  bore  hole  which  results  at  best  in  the  loss 
of  several  dollars  and  may  cost  thousands  if 
it  burns  in  a  gaseous  coal  mine  or  unexploded 
dynamite  happens  to  cause  a  fatal  accident 
afterward. 

The  following  from  a  contractor  who  was 
driving  a  railroad  tunnel  shows  how  thor- 
oughly those  who  have  used  strong  detonators 
recognize  their  value.  The  .5X  blasting  cap 
referred  to  is  now  known  as  the  Du  Pont  No. 
5  and  the  No.  30  Special  is  the  present  Du 
Pont  No.  8 : 

Sir:  In  reply  to  your  request  for  information 
as  to  the  efficiency  of  your  No.  30  Special  Blast- 
ing Caps  I  submit  the  following  comparison: 

No.  30  Spe- 
Du  Pont  5X     cial  Du  Pont 
Caps.  Caps. 

No.    of    holes— Ave 34  25 

No.   sticks  powder  per 

hole    12  9 

Minutes  before  force 
was  able  to  return 
to    work 15  5 

We  have  had  great  success  with  every  hole 
since  using  your  No.  30  Special  and  the  shift- 
bosses,  etc..  are  very  enthusiastic  about  them. 

The  rock  to  be  blasted  was  very  hard  granite 
in  a  tunnel.  Great  difficulty  was  experienced  in 
breaking  the  rock,  especially  in  the  heading. 
This  was  drilled  about  6  ft.,  but  all  holes  were 
shot  twice.  The  section  was  only  Sxl6  ft.,  but  a 
large'  number  of  holes  was  necessary  on  ac- 
count of  the  hard  and  tough  rock.  By  the  use  of 
the  No.  30  Special  we  saved  outright  the  work 
of  one  machine  for  one  shift  and  in  that  same 
shift  20  lbs.  of  powder  and  at  least  20  minutes' 
time,  for  the  entire  force  of  about  20  men.  This 
Is  quite'  a  saving  and  demonstrates  beyond  a 
doubt  that  the  No.  30  Special  is  the  best  cap 
for  hard  rock.  The  above  report  shows  the  re- 
sults of  a  test  on  which  close  account  -was  kept 
for  a  period  of  10  days. 

The  extended  study  and  tests  of  explosives 
conducted  by  the  Technologic  Branch  of  the 
United  States  Geological  Survey  have  clearly 
demonstrated  the  economy  of  using  ^only 
strong  detonators,  and  we  find  on  page  52  of 
Bulletin  423— A  Primer  on  Explosives  for 
Coal  Miners,  issued  by  the  Department  of  the 
Interior — the   following: 

In  the  appendix  setting  forth  the  test  require- 
ments for  permissible  explosives  it  is  stated 
that  electric  or  other  detonators  containing  not 
less  than  1  gram  of  the  fulminating  composition 
should  be  used  in  firing  the  charges.  For  use 
with  high  explosives  in  rock  blasting,  deton- 
ators of  that  strength  are  also  best.  Under  no 
circumstances    should    an    electric    or    other    de- 


Icnt),"  etc.  The  Du  Pont  No.  6  Blasting 
Cap  and  Victor  No.  6  Electric  Fuse,  recoin- 
mended  thrtnighout  this  catalogue  for  de- 
tonating high  explosives,  comply  with  the 
above  specifications. 

Strong  electric  fuses  and  blasting  caps  should 
be  used  w'ith  all  high  explosives ;  because 
they  insure  complete  detonation  ;  because  they 
increase   the   execution   of   the   explosive ;   be- 


Fig.  3 — View   of   Stoping   Drill    in   Operation. 

cause  they  tend  to  counterbalance  careless  and 
improper  usage ;  because,  they  offset  to  some 
extent  deterioration  due  to  improper  storage : 
because  they  reduce  to  a  mininnmi  fumes 
from  the  explosive;  because  they  decrease  the 
size  and  duration  of  flame;  because  they  pre- 
vent the  loss  of  the  charge  by  burning;  be- 
cause their  effect  carries  farther  in  long 
charges;  because  they  reduce  the  chances  of 
misfire. 


The  largest  piece  of  process  welding,  ever 
done  on  the  Isthmus  was  turned  out  th'S  week 
from  Gorgona  shops.  It  is  one  of  the  18%-in. 
shafts  of  the  rock  breaker  "Vulcan  ("  which 
IS  on  subaqueous  rock  excavation  in  tlie  Pa- 
cific entrance.  This  shaft  forms  a  part  of  the 
ram  bv  the  weight  of  which  the  rock  is 
crushed'.  It  is  made  of  compressed  cast  steel, 
is  .56  ft.  long  and  weighs  19  tons. 


Garbage,  per  cent 32.1 

Rubbish,  per  cent i^-* 

.Vverage  cost  per  ton  burned SO. 736.1 

Receipts    from    sale    of    clinkers    per    ton 

burned    ('•0546 

Receipts    from    sale    of    power      per      ton 

burned    0.0159 

Credit     for     property     filled     in     per     ton 

burned    .^^000 

Total   receipts    *9-?I2^ 

Net  cost  per  ton  refuse  burned 0.46bO 


Notes  on  the  Shaping  and  Tempering 
of  Stoping  Drill  Bits. 

The  shape  of  the  bit  which  will  give  the 
Ijest  results  in  any  particular  kind  of  ground 
must  be  determined  by  actual  test,  for  the  bit 
which  proves  its  efiiciency  under  certain  con- 
ditions nvAX  be  found  inadequate  in  other  con- 
ditions, and  a  very  slight  change  in  the  shape 
may  bring  about  surprising  results. 

For  this  reason  it  is  impractical  to  make  any 
rigid  rule  to  follow  in  shaping  stoping  drill 
bits.  .\s  a  general  rule,  however,  the  cross 
bit  shown  bv  Fig.  1,  sometimes  modified  to 
the  X-shapcd  bit.  Fig.  2.  gives  the  best  re- 
sults. Modifications  of  these  shapes  are  de- 
termined by  experience.  The  length  of  the 
wings  is  dependent  to  a  great  extent  upon 
the  hardness  of  the  ground.  If  extremely 
hard,  long  wings  are  preferable,  as  they  are 
capable  of  withstanding  the  blow  much  better 
than  short  flaring  ones;  while  on  the  other 
hand  short  wings  give  the  bit  more  chance 
and  enable  the  drill  to  be  rotated  easier  for 
a  given  atnouut  of  reduction  in  size  of  the 
gage. 

In  drilling  holes  w'here  several  bits  arc  used, 
a  proper  gage  for  each  length  of  bit  shoubl 
be  established  and  adhered  to,  so  that  the 
successive  bits  will  work  easily  and  freely  in 
the  hole. 

Under  all  conditions,  outside  edges  of  the 
wings  should  be  made  with  square  corners, 
and  never  rounded.  This  is  necessary  to 
maintain  the  gage  of  the  hole  and  greatly 
facilitate  the  removal  of  stub,  especially  when 
the  hole  is  drilled  at  a  flat  angle.  In  the  ac- 
companyin.g  table  which  was  prepared  by  the 
Sullivan  Machinery  Co.  of  Chicago,  the  tests 
were  made  under  similar  conditions  with  a 
stoping  drill  such  as  is  illustrated  by  Fig.  '■'■■ 
The  drills  were  carefully  selected  and  each 
of  the  shapes  illustrated  in  the  cut.  Fig.  4. 
were  used.  The  diameter  of  all  holes  drilled 
was  1%  ins.,  and  the  duration  of  each  run  was 
2  minutes.  It  should  be  determined  jost  how 
much  w'ork  each  drill  bit  w-ill  do  before  the 
gage  begins  to  wear,  and  a  bit  should  not  be 
used  a  second  time  if  the  gage  is  worn,  even 
if  the  cutting  edge  is  still  sharp.  Further- 
more, a  drill  bit  should  never  be  used  if  the 
cutting  edge  is  dull,  for  not  only  is  the  drilling 
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SHAPES    OF   DRILL   BITS    AND    RELATIVE   DRILLING    SPEEDS. 

Average  Average 

depth  depth 

drilled  per        drilled  per  Remarks. 

Description  run  70  lbs.         run  85  lbs. 

of  bit.  Pressure  ins.    Pressure  ins. 

No.  1 — 25  degree  diamond  point  + 6%  8%        Spots    easily.      Hole    rirtes    slightly. 

Rotation    easy.      Gage    does    not 
wear   rapidly. 

No.  2— 25  degree  diamond  point  X 6  7%         Spots     easily.      Drills     round     hole. 

Rotation   easy.     Gage   fairly   dur- 
able. 

No.  3 — Conve.\  +   ; 6%  8^        Spots  easily.     Hole    rifles    sliglitly 

Rotation    easy.      Gage     does     not 
wear  rapidly. 

No.    4— Flat  +    6  7%         Difllcult    to    spot    hole.      Hole    rifles 

badly.        Rotation       hard.        Gage 
fairly   durable. 

No.  5 — 4  degree  concave  + 5?4  8^4         DifBcut    to    spot    hole.      Hole    rifles 

badly.        Rotation      hard.        Gage 
fairly   durable. 

No.  6 — 25  degree  pointed  bull — 5%  7  Spots     easily.      Drills     round     hole. 

Rotation   easy.      Gage  wears   rap- 
irllv. 

No.    7— Flat   bull— 5  15/16  TA,        DIfHcult   to   spot   hole.     Hole    rifles 

badly    (3    flutes).      Rotation    hard. 
Gage    wears    rapidly. 


triple  lap  sheet  piling,  Wfhicli  was  used  success- 
fully on  the  Champlain  Canal  last  season.  A 
section  of  the  canal  required  the  building  of 
an  embankment  along  the  side  of  the  canal 
for  a  distance  of  several  miles.  Along  the 
center  of  the  embankment  a  line  of  triple  lap 
sheet  piling  was  driven.  The  pile  driver  was 
rigged  on  wheels,  running  on  two  rails,  as 
shown,  and  was  equipped  with  a  Lidgerwood 
7x10  in.  double-drum  engine.  A  1,600-lbs.  drop- 
hammer  was  used,  and  a  special  follower  was 
made  which  played  a  very  important  part  in 
keeping  the  sheeting  in  true  alignment,  and 
by  so  doing,  considerably  lightened  the  work. 
A  detail  of  the  follower  is  shown  on  the  plans. 

The  accompanying  table  is  a  bill  of  material 
covering  the  lumber  and  iron  used  in  the  con- 
struction of  the  pile  driver  frame.  The  driver 
was  used  by  the  Atlantic-Gulf  and  Pacific  Co. 
and  was  designed  by  the  constructing  engineer 
for  the  company,  Mr.  C.  R.  Neher. 


i.-.^-V--J---"<»-- 


Plans  of  Sheet  Pile   Driver  With   Details  of    Follower. 


speed  of  the  machine  reduced,  but  the  cush- 
ioning effect,  due  to  the  penetration  into  the 
rock  at  each  blow,  is  lost,  with  consequent 
greater  rebound  and  jar  on  the  moving  parts. 
Bits  should  be  tempered  to  a  hardness  suit- 
able to  the  particular  kind  of  ground  in  which 
they  are  used.  The  rear  end  of  the  bit  should 
also  be  slightly  tempered  and  ground  ofif  flat, 
with  the  edges  slightly  beveled  or  rounded. 
Under  no  circumstances  should  a  bit  be  in- 
serted in  a  machine  if  the  shank  end  is 
rounded  or  otherwise  out  of  shape,  for  it 
will  have  a  tendency  to  hollow  out  the  strikii'g 
plug,  with  the  consequent  breakage  of  this 
part. 


A  Special  Sheet  Pile  Driver  and  Fol- 
lower for  Work  on  the  New  York 

Barge  Canal. 
The  accompanying  drawings  show  a  travel- 
ing pile   driver,   with   a   special    follower    for 


BILL 

OF   MATERIAL— SHE'ET 

PILE 

DRIVER. 

Length 

Ma,rk 

No. 

Size  of  bolts. 

Mark. 

No. 

Size,  ins 

Ft 

Ins. 

Ft.  B.  M. 

Ins. 

A. 

2 

10x12 

30 

0 

600. 

a' 

16 

1x22     (Wood) 

B. 

2 

6x12 

24 

0 

288. 

b' 

14 

1x24     (Wood) 

C. 

4 

6x12 

16 

0 

384. 

c' 

16 

1x18     (Wood) 

D. 

1 

10x10 

16 

0 

134. 

d' 

12 

1x13     (Wood) 

E. 

3 

10x10 

12 

0 

300. 

e' 

8 

Ix  8     (Wood) 

F. 

2 

6x  6 

27 

3 

168. 

G. 

2 

4x  6 

26 

3 

112. 

g' 

12 

1x10     (Wood) 

H. 

2 

4x  6 

25 

9 

104. 

h' 

4 

lxl5%(Wood) 

'* 

I. 

1 

4x12 

4 

10 

20. 

i' 

4 

Ix  6% (Wood) 

■  * 

J. 

1 

4x12 

6 

1 

24. 

:" 

6 

Ix  8     (Wood) 

<* 

K. 

1 

4x12 

S 

11 

36. 

k' 

2 

1x34     (Wood) 

L. 

2 

6x12 

2 

0 

24. 

1' 

2 

1x13     (Wood) 

•  ■ 

M. 

2 

3x12 

4 

10 

30. 

m' 

2 

V4x  3x41 

Plate. 

N. 

1 

4x10 

7 

7 

25. 

n' 

1 

1x10  ft.  3  ins. 

Wood    Rod. 

0. 

1 

4x10 

11 

0 

36. 

0' 

1 

Ix  7  ft.  5  ins. 

Wood    Rod. 

P. 

2 

4x  8 

4 

0 

20.5 

P' 

1 

Ix  6  ft.  3  ins. 

Rod. 

y- 

2 

4x  8 

6 

5 

35. 

2 

26  ft.x6  ins. 

Channel. 

R. 

2 

4x  8 

2 

0 

10.5 

170 

1  in.  O-G 

Washers. 

s: 

2 

2x  6 

6 

6 

13. 

T. 

2 

2x  6 

T 

2 

14. 

u. 

2 

House 

2x  6 
and  floor 

7 

7 

16. 

2.394. 
..1.800. 

4.194. 
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Some    Costs    of    Gold    Dredging    and 

Records  of  Dredge  Operation 

of  Interest  to  Dredging 

Contractors. 

The  following  notes  on  dredging  are  ab- 
stracted from  an  article  by  Mr.  John  Tyssow- 
ski  in  the  Engineering  and  Mining  Journal. 
The  dredges  considered  are  all  ladder  dredges 
used  for  excavating  in  gold  bearing  gravel 
and  are  equipped  with  washing  and  screening 
machinery,  but  the  costs  given  and  tables 
worked  out  are  of  great  value  to  the  dredging 
industry  at  large. 

The    buckets    on    the    largest   dredges    now 

TABLE  I.— COST  OF  DREDX3E  EXCAVATION. 


A 

a 

IS 
u 

1; 
X 

0 

3 

n 

ol 

11 

_  0. 

oi 

3o; 

a 

ti 
3 
■0 

> 
OS 

> 
be 
0 

a 
a> 
Q 

0 
u 

0) 

ll 

0  W) 

>. 

3 

0 

0.    . 

6s 

>, 

d 

•d 
c 
0! 

J2 

3 

^?. 

82.3 

38,200 

27 

Favorable 

70.0 

3 

28.7 

47.0 

sv. 

12 

83.7 

38,400 

3.'> 

Compact 

7.32 

3% 

3S.9 

23.3 

5 

i« 

67,600 

36 

Medium 

6.65 

5 

34.5 

44.2 

7 

^?. 

77.0 

84,700 

28 

Compact 

4.51 

7 

24.4 

48.5 

7V. 

12 

73.2 

113,900 

Medium 

4.16 

^V2 

23.8 

47.0 

« 

fi 

72.2 

97,000 

42 

Light 

3.92 

8 

43.1 

29.1 

13% 

s 

77.2 

225,000 

19 

Fine  &  light 

2.30 

13% 

44.4 

26.0 

to  form  the  bottom  of  the  hull,  and  upon 
these,  between  compartments  horizontal  angle 
braces,  butting  at  their  ends,  are  placed  to 
form  a  lacing  across  the  hull.  This  gives 
rigidity  to  the  hull  and  takes  care  of  the  ex- 
cessive strains  that  come  to  it  from  the  spuds. 
On  the  boats  of  the  Yuba  Consolidated  Gold 
Fields,  buffer  plates  and  nuts  of  heavy  steel 
car  springs  are  used  to  assist  in  taking  the 
shock  from  the  spuds.  On  each  of  the  boats 
being  built  by  the  Yuba  Construction  Co.  a 
steel  casting  will  distribute  the  load  over  the 
stern.  This  casting  will  weigh  8  tons.  Each 
boat  Wfill  be  provided  with  38.\5()  in.  x  70  ft. 
steel  spuds  with  10-ft.  steel  points  and  weigh- 
ing 84,000  lbs.  each.     The  main  cord  of  each 


TABLE  n.— PERCENTAGE  SEGREGATION  OF 
COSTS  OF  DREDGING  IN  CALIFORNIA. 


1.6 
3.3 
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operating  in  California  fields  are  of  13%  cu. 
ft.  capacity.  Through  the  use  of  the  improved 
and  larger  dredges  costs  have  been  reduced, 
in  some  cases,  close  to  2%  cts.  per  cu.  yd.  of 
material  handled. 

Experience  seems  to  have  proved  the  su- 
periority of  the  spud  method  of  anchoring 
dredges  to  that  of  using  headlines  to  keep 
them  to  their  work  and  the  latter  type  is  fast 
disappearing  from  the  field,  except  where  only 
loose  material  must  be  dug.  The  close-con- 
nected bucket  chain  is  also  almcrst  universally 
desired  in  preference  to  the  open  link  chain, 
although  the  latter  type  is  doubtless  better 
adapted  to  digging  ground  containing  quanti- 
ties of  large  rocks. 

The  period  of  usefulness  of  the  dredge  has 
been  determined  in  some  cases  by  the  life  of 
the  hull.  This  indicates  that  the  hull  is  the 
critical  point  to  be  considered  in  dredge  de- 
sign. The  difficulty  of  designing  a  hull  strong 
enough  to  stand  up  under  the  hard  service 
has  been  a  serious  obstacle  in  dredge  building. 
On  one  California  boat,  after  1%  years  of  ex- 
cavation, the  distortion  of  the  hull  measured 
6  ins.  According  to  the  latest  and  most  im- 
proved California  design,  two  trusses,  one 
along  each  side  of  the  well  hole  and  about 
•20  ft.  above  the  deck,  extend  from  bow  to 
stern  gauntree.  This  has  been  found  to  give 
stiffness  and  add  materially  to  the  wearing 
qualities  of  the  hull.  Athwartship  distortion 
is  taken  care  of  by  trusses  under  the  main 
drive  and  forward  of  the  main  housing.  Par- 
titions of  heavy  timber  forming  a  continua- 
tion of  the  sides  of  the  well  hole  run  the  full 
length  gf  the  hull  dividing  it  into  three  longi- 
tudinal compartments.  Partitions  of  lighter 
timber  extend  from  bow  to  stern  subdividing 
the  outer  compartments.  An  overhang  of  4 
to  6  ft.  is  usually  provided  on  either  side  of 
the  deck.     Heavy  timbers   are   laid   crosswise 


spud  will  be  lined  on  the  edges  with  1x8x8 
in.  angle  irons.  There  will  be  a  guide  at  the 
top  but  no  spud  casing  will  be  required. 

These  dredges  are  all  electrically  equipped, 
and  take  power  from  local  companies  in  Cali- 
fornia. In  a -large  number  of  cases  the  power 
is  furnished  from  hydro-electric  plants.  The 
later  improvements  in  the  mechanical  equip- 
ment of  dredges  differ  only  in  a  few  details 
from  the  old  machines.  In  the  original  5 
cu.  ft.  boats  the  upper  tumbler  shafts  were 
9%  ins.  in  diameter,  but  on  the  new  13  cu.  ft. 
boats  this  shaft  is  to  be  2-5  ins.  in  diameter  and 
built  of  forged  nickel  steel.  For  the  swinging 
winch,  gearing  for  speed  reduction  and  speed 
change  will  be  set  on  an  auxiliary  frame,  to 
one  side  of  the  main  winch.  Speed  change 
clutches  will  be  of  the  friction  type  instead 
of  the  jaw  type  commonly  used.  It  will  be 
possible  to  change  from  low  to  high  speed 
without  stopping  the  motor. 

The  close  connected,  in  preference  to  the 
open  link  bucket  chain,  is  in  general  favor. 
The  buckets  consist  of  three  parts,  bottom, 
hood  and  lip.  The  bottoms  are  made  of 
chrome-nickel  steel  and  for  the  8  cu.  ft. 
buckets  are  1  in.  thick  and  about  9  ins.  long. 
The  hoods  are  made  of  %  in.  pressed  flange 
steel  and  1-in.  rivets  are  used. 

The  disposal  of  w-aste  is  expensive.  Prac- 
tically all  of  the  present  boats  use  rubber  con- 
veyor belts.  On  the  Folsom  No.  6  (Table 
III)  the  belt  is  32  ins.  wide  and  317  ft.  long, 
being  run  at  360  ft.  per  min.  This  conveyor 
is  suspended  from  the  bow  over  the  bank  at 
an  angle  of  22°  from  the  horizontal  which  is 
about  the  maximum  inclination  possible.  On 
the  new  boats  42-in.  belts  136  ft.  long  will  be 
used  and  will  be  supplied  with  silent  chain 
drives. 

A  32-in.  belt  of  7-ply  rubber  costs  from  $7 
to  $8  per  lineal   foot  and  lasts  only  from  90 
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to  140  days,  so  it  is  evident  that  there  is  still 
room  for  improvement  on  this  feature  of  the 
operation. 

Nearly  one-third  of  the  gold  dredges  op- 
erating in  California  have  been  built  by  the 
Yuba  Construction  Co.,  all  being  operated  by 
companies  under  the  control  of  W.  P.  Ham- 
mon,  who  organized  the  dredge  building  com- 
pany. Most  of  the  other  dredges  have  been 
built  by  the  Bucyrus  Co.  and  the  Risdon  En- 
gineering &  Construction  Co.  A  considerable 
part  of  the  machinery  used  in  the  Yuba  and 
Western  engineering  boats  is  built  by  the 
Bucyrus  Co. 

The  accompanying  Table  I  shows  the  data 
on  the  operation  of  seven  dredges  of  various 
sizes.     Table   11   gives   a   percentage   distribu- 


tion of  the  costs.  The  item  Water  is  for 
water  bought  from  the  irrigation  companies. 
The  costs  of  electric  power  given  in  both 
tables  includes  the  power  for  the  pumping 
machinery.  The  horsepower  required  for  this 
pumping  and  screening  machinery  averages  64 
per  cent  of  the  total  horsepower  on  all  the 
dredges  considered.  The  cost  of  power  for 
the  actual  excavation  may,  therefore,  be  as- 
sumed as  64  per  cent  of  the  cost  of  power 
given  by  the  tables. 

Other  available  data  on  the  costs  of  dredg- 
ing at  Oroville  show  costs  per  cubic  yard 
ranging  from  5  to  9  cts.  Wages  do  not  vary 
greatly  in  the  different  fields.  The  winchmen 
receive  $.3.50  and  $4.00  per  8-hour  day.  Oilers 
receive  from  $2.50  to  $3.     Chinamen  employed 


cleaning  off  ground  before  dredges,  receive  $2 
per  day.  The  repair  men  receive  $2.50.  A 
regular  dredge  crew  consists  of  1  winchman 
and  three  oilers  besides  extra  men  employed 
on  extraordinary  repair  work.  One  clean-up 
crew  usually  attends  several  dredges.  Three 
8-hour  shifts  are  worked.  Power  costs  range 
up  to  about  1%  cts.  per  K.  W.-hr.,  1%  cts. 
being  a  fair  average,  and  0.65  being  minimum. 
In  Table  IV,  which  shows  the  electrical 
equipment  and  power  consumption — the  equip- 
ment for  the  screens  and  gravel  washing  ma- 
chinery has  been  neglected.  The  iigures  for 
horespower  output  were  originally  figured  for 
the  entire  capacity  of  the  dredge  motors,  but 
in  this  case  the  output  has  been  proportioned 
to  show  that  for  the  digging  machinery  only. 


ROADS      AND      STREETS      SECTION 


Comparative  Costs  of  Macadam,  Roc- 
mac  and  Tarviated  Roads. 

The  Urban  District  of  Alton,  England,  in 
1909,  began  the  tar  painting  of  its  granite- 
coated  main  roads  with  a  view  to  reducing  the 
dust.  Experiments  were  also  conducted  in  the 
construction  of  special  types  of  roads,  such  as 
Rocmac  and  tarviated  macadam.  This  dust  pre- 
ventive work  was  described  by  Mr.  G.  Bertram 
Hartfree,  Surveyor  to  the  Council,  in  a  paper 
read  at  the  recent  Guildford,  England,  meet- 
ing of  the  Institution  of  Municipal  and  County 
Engineers.  In  his  paper  Mr.  Hartfree  gave 
the  following  comparative  costs  of  the  con- 
struction of  several  types  of  roads. 

The  construction  of  a  Rocmac  road  is  on 
somewhat  similar  lines  to  the  various  tar  sub- 
binders,  the  tar  being  replaced  by  the  Rocmac 
solution,  which  contains  caustic  soda,  sugar, 
molasses  and  several  other  ingredients  the 
names  of  which  the  makers  do  not  divulge. 
The  mineral  portion  of  the  matrix  is  carbon- 
iferous limestone;  magnesium  limestones  are 
unsuitable.  It  is  imperative  that  the  road  have 
a  sound  foundation. 

In  the  construction  of  the  Rocmac  type  of 
road  in  the  Alton  Urban  District  the  road 
surface  was  first  lightly  scarified  to  within 
12  in.  of  the  channel  stones,  raked  over  and 
rolled  to  the  required  camber,  the  surplus  ma- 
terial being  carted  away.  Upon  this  founda- 
tion a  layer  of  matrix  %  in.  thick  was  spread, 
the  matrix  consisting  of  Shepton  Mallet  lime- 
stone dust  two  parts  to  one  of  %-in.  chippings 
from  the  same  locality.  To  every  cubic  yard 
of  the  limestone  15  gallons  of  solution  were 
added,  and  the  whole  well  mixed  and  turned 
over  seven  times.  Thorough  mixing  and  turn- 
ing over  are  essential  for  good  results,  and 
half-yard  mixings  should  be  the  ma.ximum. 
The  mi-xture  was  immediately  spread  and 
raked  over  to  the  required  thickness  and  cov- 
ered with  2-in.  Clee  Hill  basalt  to  a  depth  of 
4  in. ;  as  soon  as  sufficient  granite  was  spread 
to  render  rolling  possible  it  was  rolled  by  a 
10-ton  roller.  At  the  end  of  an  hour  the 
matrix  commenced  showing  through  the  inter- 
stices of  the  macadam,  first  the  ooze  contain- 
ing the  smaller  particles  and  eventually  the 
chippings  until  the  whole  of  the  voids  were 
filled  and  a  slurry  that  could  be  swept  ap- 
peared on  the  surface.  No  water  whatever 
was  required  on  wet  days,  but  during  sunshine 
it  was  necessary  to  water  the  roller  and  wheels 
to  prevent  the  matrix  sticking  to  them.  This 
being  of  a  nature  somewhat  similar  to  a  quick- 
setting  cement,  spreading  must  immediately  be 
followed  by  rolling,  and  the  whole  of  the 
material  spread  during  any  day  must  be  rolled 
before  the  expiration  of  that  day's  work. 

In  the  tarviated  road  work  a  Tarvia  matrix 
was  used.  This  Tarvia  matrix  was  made  by 
heating  %  in.  Clee  Hill  chippings  and  mixing 
with  Tarvia  heated  in  an  ordinary  tar  boiler 
to  a  temperature  of  125°  F.  The  Tarvia  was 
mixed  in  the  proportion  of  12  gals,  to  1  cu.  yd. 
of  chippings.  In  using  the  matrix  the  surface 
of  the  road  was  first  scarified,  raked  and 
rolled  to  the  required  contour,  plenty  of  water 
being  used  during  the  rolling  of  formation. 
The    matri.x   was   then   spread   to   a   depth    of 


%  in.  and  covered  with  a  coating  of  2  in. 
basalt.  Tlie  roller  was  then  very  slowly  moved 
onto  the  granite.  After  the  roller  had  passed 
over  some  three  or  four  times  the  matrix  ap- 
peared through  the  crevices  of  the  stone.  The 
macadam  was  ne.\t  sprayed  with  liquid  Tarvia 
and  covered  with  top  binder,  using  the  same 
material  as  for  sub-binder.  The  whole  was 
then  sprinkled  with  chippings  and  rolled  in. 

Owing  to  the  great  variation  in  cost  per 
square  yard  which  the  difference  in  thickness 
of  a  road  surface  even  %  in.  will  make  Mr. 
Hartfree  has  adopted  the  following  standard 
for  purposes  of  comparison :  Two  tons  of 
broken  granite,  consolidated,  will  fill  1  cu.  yd. 
of  new  surface  equal  to  12  sq.  yds.  3  in.  thick; 
5  tons  of  limestone  chippings  or  dust  will 
make  3  cu.  yds.  consolidated ;  1  cu.  yd.  of  im- 
ported grouting  (small  gravel  and  sand) 
equals  1  cu.  yd.  consolidated;  earth  binding 
being  calculated  the  same;  and  5  cu.  yds.  of 
flint  will  consolidate  to  3  cu.  yds. 

Mr.  Hartfree  gives  the  following  compara- 
tive costs  of  road  work  at  .Mton,  England,  for 
plainer  macadam  roads,  based  on  an  estimated 
compacted  thickness  of  3  ins. : 

FLINT   ROAD    (2,208   SQ.   YDS.). 

Total  Per 

cost.  sq.  yd. 
273  cu.  yds.  flints,  including  break- 

in?   $367.40  $0.1664 

Hauling  flints   56.20  .0254 

Spreading    16.02  .0072 

Rollins   30.86  .0137 

Sweeping  .-       5.66  .0025 

Hauling  water  10.08  .0045 

Hauling  binder 9.06  .0041 

Total  (2,208  sq.  yds.) $494.78  $0.2238 

ROAD  LAID  WITH  ROWLEY  REGIS  GRANITE 
(2.508  SQ.  YDS.). 

212  tons  214  in.   Rowlev   rag.» $682.50  $0.2730 

84^4  tons  2-in.  Rowley  rag 277.20  .1108 

42  tons  1-in.  Rowley  rag 112.26  .0448 

Hauling  granite  89.28  .0356 

Spreading,    etc 33.46  .0133 

Rolling   48.60  .0194 

Scarifying  23.20  .0092 

Sweeping   ; 17.14  .0068 

Hauling  water  and  cost  of  water. .     14.58  .0058 

Hauling  binding  19.76  .0079 

Grouting  40  yds 23.36  .0091 

Earth  binding 

Total  (2,508  sq.  yds.) $1,341.34     $0.5357 

•Some  of  the  above  was  spread  on  flint  sur- 
face, which  did  not  require  scarifying. 

CLEE  HILL  GRANITE  SPREAD  IN  1908 
(3,370   SQ.    YDS.). 
227   tons  18  cwt.   214-in.   Clee   Hill 

■■itone   $803.00  $0.2382 

219    tons    14    cwt.    2-in.    Clee   Hill 

stone  782.46  .2321 

18  tons  1-in.  clean  stone 55.02  .0163 

16  tons  3  cwt.  1-in.  to  dust 45.44  .0135 

40   yds.    grouting 30.76  .0091 

Haulage  101.38  .0300 

Spreading,   etc 36.42  .0108 

Rolling   78.10  .0235 

Scarifying  30.36  .0090 

Water  and  binding 46.56  .0138 

Sweeping  21.14  .0062 

.Totals   (3,370   sq.   yds.) $2,030.64     $0.6025 

CLEE    HILL    GRANITE    SPREAD    ON    FLINT 

SURFACE    PARTLY    SCARIFIED 

(1,074  SQ.  YDS.). 

153  tons  2  cwt.  Clee  Hill  granite.  .$513.99     $0.4778 

10  yds.    grouting 7.66         .0070 

16  yds.  earth  binding 

8,000  gals,  water 96        .0001 

Rolling   20.94         .0195 


Scarifying   4.24  .0040 

Hauling  granite   37.14  .0345 

Spreading   15.78  .0146 

Sweeping  5.82  .0054 

Hauling  water  and   binding 24.54  .0228 

Total    (1.074    sq.    yds.) $631.07     $0.5857 

The  following  was  the  cost  of  constructing 
a  Rocmac  road.  The  area  covered  was  1,266 
sq.  yds.,  with  an  average  thickness  of  nearly 
2%  ins.  On  the  3  in.  basis  the  cost  would 
have  been  75  cts.  per  sq.  yd.  A  portion  of  the 
grav'el  was  hauled  from  station  to  depot  and 
thence  to  the  road.  Otherwise  the  cost  on  the 
3-in.  basis  would  have  been  74  cts.  per  sq.  yd. 

ROCMAC  ROAD  (1,266  SQ.  YDS.). 

93    tons    10    cwt.    2-in.    Clee    Hill 

stone    $316.19  $0.2497 

15    tons    18    cwt.    %-in.    limestone 

chippings   38.58  .0304 

30  tons  5  cwt.   limestone  dust 73.50  .0580 

568  gals.   Rocmac  fluid 114.98  .0908 

Team  labor   41.61  .0328 

Manual     labor,     including     night 

watchman     47.38  .0374 

Steam  rolling  (44  hours) 26.76  .0211 

Scarifying   13.18  .0120 

Total    (1,266    sq.    yds.) $674.18     $0.5322 

The  cost  of  the  Tarviated  road  was  as 
shown  below.  The  total  yardage  was  1,208 
sq.  yds.  On  the  basis  of  being  3  ins.  thick  the 
yardage  would  have  been  666  sq.  yds.  and  the 
cost  would  have  been  75.4  cts.  per  sq.  yd. 

TARVIATED   ROAD   (1,208   SQ.   YDS.). 

6914  tons  2-in.  Clee  Hill  basalt $234.18  $0.1938 

32%  tons  14-in.  Clee  Hill  chippings  110.05  .0911 

7^4  tons  %-in.  limestone 18.18  .0150 

Rolling  (21  hours)   12.72  .0105 

Scarifying   (1.208  sq.  yds.) 15.28  .0126 

Hauling   chippings   and    limestone 

to  depot 4.94  .0041 

Other  team  labor 14.10  .0116 

524  gals.  Tarvia 46.39  .0389 

Hauia.ge   and    return    carriage   on 

Tarvia  barrels    3.00  .0024 

Fuel  for  tar  boiler 1.40  .0011 

Manual  labor  47.90  .0396 

Total  (1,208  sq.  yds.) $508.14     $0.4202 

On  a  basis  of  the  tonnage  of  granite  and 
limestone  used,  the  total  cost  of  the  various 
types  of   roads  was  as   follows : 

Per  ton. 

Water-bound  roads  without  imported  grout- 
ing    $3.92 

Water-bound  roads  with  imported  grouting.  4.11 

Rocmac    road J-j^ 

Tarviated  roads  ^-ol 

The  tonnage  rolled  per  day  of  9  hours  was 
as  follows : 

Tons. 

Water-bound  macadam  36 

Rocmac     ^° 

Tarviated   " 

The  following  table  shows  the  allocated  per- 
centage of  cost  of  the  various  types  of  road : 

Water-  Tar- 
bound.     Rocmac.  viated. 
Granite   and   limestone.     84%           65%,  71^ 

Water  and  binding 1%           ....  •■•• 

Rocmac  fluid  17%  :■■• 

Tarvia 1°^ 

(1)  Materials  ■. ...  85^4  82%  81% 

(2)  Scarifying    1%  2%            3 

(3)  Rolling    3%  4                2% 

(4)  Team    6%  3H            3% 

(5)  Manual   2%  _7%  _9V4 

Totals,  per  cent 100  100  100 
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Repairing  and  Renewing  Sheet  Asphcilt 
Pavements. 

At  the  recent  convention  of  the  American 
Society  of  Municipal  Improvements  at  Erie, 
Pa.,  in  a  discussion  of  a  paper  on  repairing 
asphah  pavements,  the  question  was  raised  as 
to  what  should  be  the  limit  of  repairs  to  an 
asphalt  pavement  before  deciding  to  lay  a 
new  surface.  In  the  discussion  at  Erie  it 
was  stated  that  the  engineers  of  the  street 
department  of  New  York  City  figured  that 
when  the  costs  of  repairs  amounted  to  30  cts. 
or  more  per  sq.  yd.  it  was  time  to  renew  the 
surface.  The  specifications  for  sheet  asphalt 
pavements,  prepared  by  Mr.  F.  P.  Smith,  as  a 
member  of  the  sub-committee  on  that  subject, 
for  submission  to  the  general  committee  on 
specifications  at  the  Erie  convention  contain 
the  following  provision  regarding  repairing 
asphalt  pavements : 

Whenever  the  repairs  made  at  any  one  time 
shall  amount  to  more  than  50  per  cent  of  the 
surface  of  any  one  block,  the  entire  pavement 
on  that  block  shall  be  taken  up  and  relaid. 
These  repairs,  except  as  provided  for  below, 
shall  in  all  cases  be  made  by  cutting  out  the 
defective  binder  and  wearing  surface  down  to 
the  concrete  and  replacing  them  by  new  and 
freshly  prepared  binder  and  wearing  surface 
made  and  laid  in  strict  accordance  with  these 
specifications. 

Whenever  any  defects  are  caused  by  the  fail- 
ure of  the  foundation,  the  pavement,  including 
such  foundation,  shall  be  taken  up  and  relaid 
with  freshly  prepared  material  made  and  laid 
in  strict  accordance  with  these  specifications. 

As  this  question  as  to  the  limit  of  repairs 
to  street  asphalt  pavements  is  one  of  no  little 
interest,  and  as  there  seems  to  be  no  set  rule 
in  use  regarding  it,  we  give  below  some  notes 
on  the  practice  followed  in  several  cities : 

Washington,  D.  C. — In  this  city  the  decision 
regarding  the  renewal  of  an  asphalt  pave- 
ment instead  of  further  repairing  it  is  not 
determined  by  any  formulated  rules.  There 
are,  however,  certain  general  conditions  which 
can  be  stated  as  applying  to  the  determination 
of  the  question.  The  cost  of  repairing  the 
asphalt  streets  for  some  years  past,  including 
all  pavements  that  were  out  of  guarantee, 
has  approximated  3  cts.  per  sq.  yd.  per  year. 
The  average  age  of  pavements  resurfaced  in 
recent  years  has  approximated  21  years.  The 
annual  cost  of  repairing  streets  that  have  been 
recently  resurfaced,  in  the  year  preceding  their 
resurfacing,  can  probably  be  stated  as  ranging 
from  8  to  1.5  cts.  per  sq.  yd.  The  annual  cost 
of  repairing  a  street  is  influenced  to  a  consid- 
erable extent  by  its  importance  as  a  thorough- 
fare, the  less  important  ones  not  being  main- 
tained on  as  liberal  basis  as  the  more  impor- 
tant ones.  Certain  streets,  moreover,  which 
do  not  cost  large  sums  for  repairing  on  ac- 
count of  the  toughness  of  the  pavement  be- 
come proper  cases  for  resurfacing  on  account 
of  their  uneven  surfaces  and  what  might  be 
described  as  their  bumpy  condition.  The  selec- 
tion of  the  time  for  resurfacing  any  particular 
street  is  a  matter  of  judgment  on  the  part  of 
the  district  engineers  and  inspectors  who  have 
had  many  years  of  experience  in  the  patching 
and  resurfacing  operations. 

Buffalo,  N.  y.— This  .city  has  a  direct  pro- 
vision in  its  charter  covering  the  repairing 
and  repaving  of  its  streets.  This  charter  pro- 
vision is  as  follows : 

Sec.  279.  All  streets  or  parts  of  streets  paved 
at  the  time  this  act  takes  effect,  or  which  shall 
subsequently  be  paved,  shall  be  deemed  accepted 
streets  within  the  meaning  of  this  title,  and 
shall  be  repaired  when  necessary,  if  the  Com- 
missioner of  Public  Works  certified  that  less 
than  one-third  of  the  carriageway  is  in  condi- 
tion requiring  repairs,  but  whenever  the  Com- 
missioner of  Public  Works  shall  certify  that  it  Is 
not  expedient  to  make  further  repairs  upon  the 
pavement  in  an  accepted  street,  or  in  the  portion 
thereof  between  two  streets  that  intersect  or 
meet  the  same,  the  Common  Council  may  order 
said  street,  or  the  portion  thereof  mentioned  in 
such  certificate,  repaved,  and  two-thirds  of  the 
expense  thereof  shall  be  paid  by  local  assess- 
ment, and  the  remaining  one-third  thereof  shall 


be  a  charge  on  and  paid  out  of  the  General  Fund 
of  the  city,  as  In  this  act  provided. 

The  custom  has  been  to  certify  as  "inex- 
pedient" when  $1  per  yd.  has  been  expended 
upon  repairs. 

The  Department  of  Public  Works  has  under 
maintenance  about  2,900,000  sq.  yds.  of  asphalt 
after  expiration  of  the  10-year  guarantee. 
For  a  number  of  years  the  department's  ap- 
propriation was  insufl^cient  to  keep  the  streets 
in  proper  condition  and  a  few  went  so  far  as 
to  have  more  than  one-third  the  surface  in 
need  of  repairs  and  these  were  certified  and 
repaved.  For  the  past  two  years  the  appro- 
priation has  been  larger,  the  deficiency  in 
repairs  nearly  eliminated  and  the  streets  put 
in  good  condition.  When  funds  were  short, 
the  repairs,  of  necessity,  were  limited  in  ex- 
tent to  little  more  than  filling  holes.  The  re- 
sult was  that  the  surrounding  poor  material 
soon  pounded  out  and  the  patch  of  good  ma- 
terial went  with  it.  This  led  to  the  erroneous 
public  opinion  that  the  patch  material  was  at 
fault.  For  the  past  two  years  the  policy  has 
been  to  cut  back  until  sound  material  was 
found  upon  which  to  join  the  patch  and  to 
remove  thin  and  noduled  spots  which  would 
probably  become  holes  before  the  next  repair, 
or  to  prevent  holes  rather  than  fill  them.  It 
is  believed  that  this  policy  of  preventing  holes 
will  reduce  the  cost  of  repairs  as  well  as  pre- 
vent a  nuisance. 

The  above  policy,  however,  has  raised  a 
serious  question.  For  example,  four  streets 
having  about  2.'j,000  sq.  yds.  have  been  certi- 
fied as  inexpedient  to  repair.  They  range 
from  17  to  28  years  old  and  have  had  about 
$1  per.  yd.  in  repairs.  They  could  be  put  in 
serviceable  condition  for  another  year  at  a 
cost  of  4  or  .5  cts.  per  yard.  This  is  less  than 
the  interest  charge  for  a  new  surface  and  its 
annual  deterioration.  Of  course,  such  repaired 
pavement  is  not  as  smooth  and  easy  for  traf- 
fic as  a  new  one,  but  it  is  serviceable.  An 
old  pavement  with  some  waves,  depressions 
and  uneven  gutters  may  be  reasonably  serv- 
iceable on  a  street  of  light  traffic  and  low 
property  values  where  such  conditions  would 
not  be  satisfactory  on  a  street  of  heavy  travel 
or  fine  residences. 

As  to  the  theoretical  side  of  the  question 
Mr,  George  H.  Norton,  Deputy  Engineer  Com- 
missioner of  Buflalo,  gives  the  following  opin- 
ions: 

First — Theoretically  an  asphalt  surface 
should  be  renewed  when  the  annual  co'st  of 
repairs  equals  the  interest  and  depreciation 
charges  on  a  new  pavement,  or  is  less  to  the 
extent  that  a  new  surface  is  worth  more  than 
the  old   for  traffic  accommodation. 

Second — No  asphalt  surface  should  be  so 
maintained  as  to  be  in  need  of  one-half,  one- 
third  or  one-fourth  repairs  at  any  time,  and 
such  rule  is  not  applicable. 

Third — Theoretically  the  expediency  of  fur- 
ther repairs  should  be  determined  by  the  judg- 
ment of  the  engineer,  having  in  mind  the  first 
point  above  and  a  knowledge  of  the  physical 
condition  of  the  old  material  as  to  its  prob- 
able subsequent  serviceability.  This,  however, 
may  place  upon  him  an  unjust  burden  of  local 
influence  and  charges  of  favoritism,  making 
it  undesirable. 

Fourth — A  limit  of  the  total  amount  of  re- 
pairs to  be  made  before  laying  a  new  surface 
now  seems  the  most  just  and  practical  solu- 
tion. Some  reasonably  fair  but  definite  limit 
will  be  best  appreciated  by  those  who  are  to 
be  assessed  for  a  new  surface.  Where  such 
renewal  is  not  a  local  charge  upon  abutting 
property,  then  the  whole  matter  should  be 
left  to  the  judgment  of  the  engineer  having 
before  him  the  detailed  cost  of  all  repairs 
made  and  the  physical  and  traffic  conditions  of 
each  individual  street  without   rule. 

Asphalt  repairs  are  made  by  contract  in 
Buffalo,  using  all  new  material,  material  and 
labor  furnished  at  unit  prices,  at  a  cost  of 
about  $1.02  per  sq.  yd.  with  one  year  guar- 
antee. For  all  repairs  since  asphalt  was  laid 
about  4.3,000,000  yd.-years  have  cost  .3.8  cts. 
per  yd. -year.  The  Department  of  Public 
Works  now  estimates  that  asphalt  can  be  kept 
in  good  condition  for  4%  cts.  per  yd.-year 
after    expiration    of    a     10-year    maintenance 


period  to  reach  an  average  age  of  at  least 
20  years. 

Detroit,  Mich. — This  city  has  no  set  rule 
for  resurfacing  its  sheet  asphalt  pavements 
and  has  no  clause  in  its  specifications  specify- 
ing at  what  time  such  work  shall  be  done. 
Every  fall  the  city  asphalt  expert  goes  over 
the  old  asphalt  pavements  carefully  and  if 
in  his  opinion  they  should  be  resurfaced  he 
makes  his  recommendations  accordingly  to  the 
Commissioner  of  Public  Works,  who  lists 
the  streets  in  his  estimates  and  these  are 
acted  upon  by  the  Common  Council  and  the 
Board  of  Estimate. 

Kansas  City,  Mo. — In  Kansas  City  the 
Board  of  Public  Works  has  no  fixed  rule  for 
determining  when  to  repair  or  when  to  re- 
pave  the  streets ;  thus  far  it  has  been  found 
true  in  a  large  per  cent  of  the  streets  that 
when  the  surface  has  failed  the  base  has  also 
shown  decided  weaknesses  and  in  such  cases 
repaving  has  been  done,  where  if  the  base 
had  been  of  good  quality  only  the  surface 
would  have  been  repaired.  In  deciding  wheth- 
er or  not  a  street  should  be  repaved  or  re- 
paired, the  Board  of  Public  Works  is  guided 
in  its  decision  by  first  making  an  estimate 
of  the  cost  of  repairing  to  see  if  such  re- 
pairing will  produce  a  less  or  a  greater  annual 
expense  than  to  repave. 

The  city  owns  its  own  asphalt  repair  plant 
and  on  that  account  may  in  some  cases  have 
repaired,  where  if  the  work  had  been  done  by 
contract  and  paid  for  by  ta.x  bills,  repaving 
would  have  been  resorted  to. 

Harrisbury,  Pa. — This  city  has  about  40 
miles  of  sheet'  asphalt  streets,  all  of  which 
are  under  guarantee  in  one  way  or  another 
— either  a  .5-year  guarantee  contract  or  the  re- 
pairing contract.  In  either  case  the  specifica- 
tions state  that  "Should  it  be  found  necessary 
to  replace  50  per  cent  or  more  of  any  section 
of  the  street  with  new  material,  the  entire 
section  shall  be  resurfaced  with  1  in.  of  binder 
and  2  ins.  of  asphalt  wearing  surface."  So 
far  it  has  not  been  found  necessary  to  resur- 
face an  entire  section  of  a  street. 

Pittsburg.  Pa. — The  Department  of  Public 
Works  of  this  city  has  no  general  rule  govern- 
ing the  question  as  to  when  asphalt  repairs 
should  be  abandoned  and  the  pavement  re- 
newed. The  streets  selected  for  repaving  are 
determined  by  the  City  Councils  and  fre- 
quently the  appropriations  are  so  limited  in 
their  amount  that  asphalt  repairs  have  to  be 
made  by  the  department  upon  streets  where 
the  pavement  has  been  laid  from  15  to  20 
years  and  scarcely  any  of  the  original  ma- 
terial remains.  Under  these  conditions  where 
the  authority  for  the  repaving  of  streets 
is  vested  in  the  legislative  branches  of  the 
city  government,  the  question  can  not  al- 
ways be  treated  from  the  standpoint  of 
economy  and  therefore  asphalt  repairs  must 
be  made  to  meet  these  conditions.  If  the 
question  is  treated  from  a  purely  economical 
standpoint,  Mr.  H.  S.  Sprague.  Superintendent 
of  Construction,  is  of  the  opinion,  assuming 
the  concrete  foundation,  curbing,  etc..  are  in 
a  good  condition,  that  it  will  be  economical 
to  make  asphalt  repairs  considerably  in  excess 
of  -50  per  cent  of  the  surface  area  of  the 
street,  especially  in  cities  having  their  own 
asphalt  repair  plants. 


Close  Jointed  Heavily  Grouted  Granite 

Block  Pavement. 

Within  the  past  few  years  a  great  advance 
has  been  made  in  this  country  in  the  construc- 
tion of  granite  block  pavements.  The  two 
main  features  of  this  advance  have  been  the 
use  of  close  jointed  blocks  and  the  special 
attention  which  has  been  paid  to  the  grouting 
of  the  pavement.  The  city  of  Newark,  N.  J., 
during  the  past  two  or  three  years  has  been 
giving  much  attention  to  the  construction  of 
close  jointed  heavily  grouted  granite  block 
pavement,  and  now  has  perhaps  a  greater 
yardage  of  this  kind  of  pavement  than  any 
other  -American  city.  The  work  in  Newark 
has  been  done  under  the  direction  of  Mr. 
W.  A.  Howell,  Engineer  of  Streets.  At  the 
recent  convention  of  the  .American  Society  of 
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Municipal  Improvements,  Mr.  Howell  pre- 
sented a  paper  describing  the  work  at  New- 
ark, and  from  the  paper  we  have  taken  the 
notes  that  follow. 

The  idea  of  grouting  granite  block  pave- 
ments is  said  to  have  originated  in  New  Eng- 
land. The  city  of  Worcester,  Mass.,  has  been 
familiar  with  this  style  of  pavement  for  10  or 
12  years.  The  cities  of  Lawrence,  Mass.,  and 
Troy,  N.  Y.,  have  laid  a  considerable  yardage 
of  close  jointed,  heavily  grouted  granite  pave- 
ments, during  the  past  3  years.  In  Newark, 
the  city  officials  became  interested  in  this 
form  of  pavement  in  the  autumn  of  1908. 
The  city  of  Newark  had  adopted  cement  grout 
as  a  filler  in  lOOfi,  when  some  833  sq.  yds.  of 
pavement  were  laid,  but  no  especial  change 
in  the  specifications,  as  to  the  dimensions  of 
the  granite  blocks,  and  the  width  of  the  joints 
was  made  until  1909.  The  Newark  granite 
specifications  from  about  1900  to  1908,  inclu- 
sive, practically  called  for  a  7  in.  block.  The 
1909  specifications  provided  for  a  6  in.  block, 
and  they  further  provided  that  the  joints 
should  not  exceed  %  in.,  and  that  there  should 
be  no  deviation  from  a  true  plane  surface,  on 
each  face  of  the  block,  greater  than  3/16  in. 
In  order  to  get  good  results  from  grouting 
the  specifications  were  worded  as  follows : 

The  grout  must  be  mixed  with  a  suitable  ap- 
paratus in  wliich  the  mixture  of  sand,  cement 
and  water  are  continually  agitated,  immediately 
preceding  and  during  the  process  ot  pouring.  To 
obtain  satisfactory  results  with  the  grout,  it 
would  seem  essential  that  some  form  of  mechan- 
ical agitator  should  be  used,  and  if  found  neces- 
sary to  obtain  satisfactory  results,  such  a  meth- 
od of  handling  the  operation  of  grouting  must 
b«  employed. 

The  first  granite  blocks  laid  in  Newark  in 
conformity  with  the  above  specifications,  as  to 
size  of  blocks  and  width  of  joints,  were  laid 
by  the  Public  Service  Corporation,  owner  of 
the  local  street  railway,  in  a  stretch  of  its 
Broad  St.  tracks,  from  Market  St.  to  Clinton 
.\ve.  The  material  used  was  mostly  from  the 
Long  Cove  quarries  in  Maine.  Although 
these  blocks  were  not  grouted  with  cement, 
tar  and  gravel  filler  being  used,  the  general 
public  at  once  realized  that  a  great  advance 
had  been  made  in  this  form  of  granite  paving. 
The  smoothness  of  the  surface  of  the  pave- 
ment, in  the  tracks,  contrasted  with  the  old 
style  of  granite  block  pavement,  laid  between 
the  tracks  and  curb,  on  the  same  street,  was 
very  noticeable.  This  stretch  of  smooth  track 
pavement  at  once  became  a  favorite  automobile 
course,  and  remains  so  to  the  present  day. 
This  Broad  St.  track  paving  was  laid  under 
city  supervision,  and  the  good  results  obtained 
were  secured  only  by  the  most  rigid  inspec- 
tion, and  untiring  efforts  on  the  part  of  the 
City  Engineering  Department.  The  first  six 
contracts  awarded  during  1909,  for  close- 
jointed,  heavily  grouted  granite  pavements, 
were  awarded  to  the  same  contractor,  who 
laid  the  block  pavement  in  the  Broad  St. 
tracks  of  the  Public  Service  Corporation.  The 
six  streets  referred  to  carried  a  yardage  of 
"21,280  sq.  yds.  Three  of  the  streets  were 
selected  to  be  paved  with  granite  from  Rock- 
port,  Mass..  and  the  other  three  streets  were 
paved  with  Long  Cove  granite  from  Maine. 
The  first  two  streets  paved  were  Arlington 
St.  and  Augusta  St.,  the  material  used.  Long 
Cove  granite,  being  a  fine  grained  granite. 
.Mthough  there  was  much  culling  of  blocks, 
frequent  delays  caused  by  striking  pavers  and 
slow  shipments,  the  trouble  experienced  in 
paving  these  streets  did  not  compare  with  the 
difficulties  encountered  in  paving  Christie  St.. 
and  getting  a  %  in.  joint  from  the  coarse 
grained  Rockport  granite.  The  result  of  the 
first  year's  work  at  Newark  on  the  new  style 
of  granite  paving  was  not  particularly  en- 
couraging as  the  city  awarded  contracts  for 
•55,830  sq.  yds.,  of  which  amount  it  actually 
laid  only  17,8.3.5  sq.  yds.  Acting  under  the 
suggestion  of  Mr.  William  Booth  of  the 
Booth  Brothers  &  Hurricane  Island  Granite 
Co.,  Mr.  Morris  R.  Sherrard,  Chief  Engineer 
of  Public  Works  of  Newark,  called  a  confer- 
ence of  municipal  engineers,  paving  block  pro- 
ducers and  granite  paving  contractors,  for  the 


purpose  of  discussing  uniform  specifications, 
which  would  secure  an  improved  quality  of 
granite  block.  This  conference  was  held  on 
Feb.  18,  1910,  at  New  York  City  and  after 
considerable  discussion  it  was  recommended 
that  the  following  be  adopted  as  part  of  the 
specifications  for  granite  paving  blocks :  That 
the  depth  of  the  block  run  from  4%  to  5% 
ins.,  practically  a  5-in.  block.  That  blocks  be 
required  which  can  be  laid  with  a  %-in.  joint. 
."Mso  that  the  head  of  the  block  shall  not  have 
more  than  %  in.  depression  from  a  straight 
edge,  laid  in  any  direction  across  the  head, 
and  held  parallel  to  the  general  surface  of  the 
block.  These  requirements  were  the  result  of 
a  compromise  between  what  the  engineers 
wanted  and  what  the  quarrymen  said  it  would 
be  possible  to  accomplish  at  the  quarries.  At 
the  Chicago  convention  for  Standardizing 
Paving  Specifications,  held  Feb.  21  to  Feb.  26, 
1910.  granite  block  specifications  were  adopted 
almost  identical  with  the  above.  These  speci,- 
fications  have  also  been  adopted  by  the  City 
of  Newark.  The  Chicago  specifications,  sub- 
sequently adopted  at  Newark,  contained  the 
following  reference  to  grouting: 

After  the  pavement  has  been  brought  to  a 
uniform  surface.  Portland  cement  grout  shall  be 
poured  into  the  joints  until  It  appears  on  the 
surface,  and  the  operation  must  be  continued  as 
the  grout  settles  until  the  joints  are  thoroughly 
filled  flush  with  the  surface  of  the  blocks.  Im- 
mediately after  which  the  entire  pavement  shall 
be  broomed  to  a  smooth  surface,  sufficient  grout 
being  applied  to  bring  said  surface  even  with 
the  highest  part  of  any  of  the  blocks.  The 
blocks  shall  be  wet  by  sprinkling  immediately 
before  applying  the  grout,  if  the  condition  of 
the  atmosphere  requires  this  precaution  to  be 
taken. 

The  cement  grout  shall  be  composed  of  one 
or  more  measures  of  the  best  quality  of  freshly 
burned  Portland  cement  not  to  exceed  one 
measure  of  clean,  sharp  sand.  The  mixture  to 
be  employed  for  any  piece  of  work  shall  depend 
upon  the  hardness  of  the  granite  used,  and  this 
mixture  shall  be  ascertained  by  sufficient  experi- 
ments to  give  a  grade  which  will  be  of  such  a 
strength  as  to  wear  down  uniformly  with  the 
granite  used.  In  the  mixing  of  the  cement  and 
sand,  clear  water  shall  be  used  to  give  the  prop- 
er consistency.  The  grout  must  be  mixed  for 
this  purpose  in  a  box  about  4  ft.  S  ins.  long,  30 
ins.  wide,  and  14  Ins.  deep,  resting  on  logs  of 
different  lengths,  so  that  the  mixture  will  read- 
ily flow  to  one  corner  of  the  box,  the  bottom  of 
which  shall  be  6  ins.  above  the  pavement.  The 
mixture  must  be  removed  from  this  box  to  the 
street  surface  with  scoop  shovels,  all  the  while 
being  stirred  In  the  bo.x,  as  the  same  Is  being 
emptied.  One  such  box  to  be  provided  for  each 
10  ft.  of  width  of  roadway.  The  work  of  filling 
.should  thus  be  carried  forward  In  line  until  an 
advance  of  15  to  20  yds,  has  been  made,  when 
the  same  force  and  appliance  shall  be  used  to 
regrout  the  same  in  a  like  manner,  excepting 
that  the  proportion  of  the  mixture  shall  be  two 
parts  Portland  cement  to  one  part  sand.  To 
avoid  the  possibility  of  causing  the  grout  to  be- 
come too  thick  at  any  point  there  should  be  a 
man  with  a  sprinkling  can.  the  head  perforated 
with  small  holes,  slightly  sprinkling  the  surface 
ahead  of  the  sweepers.  To  insure  the  penetra- 
tion of  the  grout  into  the  joints  of  the  pavement 
there  shall  be  used  In  addition  to  the  brooms,  a 
squeegee  scraper,  15  to  IS  ins.  in  length,  on  the 
last  application  of  the  grout.  Within  one-half 
to  three-quarters  of  an  hour  after  the  last  coat 
has  been  applied  and  the  grout  between  the 
joints  has  fully  subsided,  and  the  Initial  set  Is 
taking  place,  the  whole  surface  must  be  slightly 
sprinkled  and  all  surplus  mixture  left  on  the  top 
swept  into  the  joints,  bringing  them  up  flush 
and  full.  After  the  grouting  is  done  and  a  suf- 
ficient time  for  handling  has  elapsed,  so  that  the 
coating  of  sand  will  not  disturb  any  moisture 
from  the  cement,  %  in.  of  sand  shall  be  spread 
.  over  the  whole  surface,  and  in  case  the  work  is 
subjected  to  a  hot  summer's  sun,  an  occasional 
sprinkling  sufficient  to  dampen  the  sand  should 
be  followed  for  two  or  three  days.  After  the 
grouting  is  completed  the  street  shall  be  kept 
closed,  and  no  carting  or  traffic  allowed  until  at 
least  seven  days  have  elapsed  on  any  portion  of 
the  street  grouted,  and  the  face  of  the  pavement 


shall  be  kept  moist  If  the  condition  of  the  weath- 
er requires  this  precaution. 

The  Cement  Tests  in  the  Newark  specifica- 
tions for  1910  are  much  more  rigid  than  in  the 
specifications  of  any  previous  year.  The  mini- 
mum requirements  for  tensile  strength  of 
briquettes,  1  in.  square  in  section,  shall  be  the 
following: 

24  hours  in  moist  air  (neat) 200  lbs 

7  days  (1  day  in  moist  air,  6  days  water) 

(neat)   550  lbs. 

7  days,  1  part  cement,  3  parts  sand 150  lbs 

The  sand  used  in  this  test  must  be  taken 
from  the  sand  to  be  used  on  the  work.  It 
was  found  during  the  present  year  that  the 
1  to  3  test  was  of  great  value  in  determining 
the  strength  of  the  grout.  In  the  City  of 
Newark,  there  has  been  more  trouble  getting 
good  sand  than  in  securing  good  cement.  A 
recent  inspection  of  the  close  jointed,  cement 
grouted  streets  in  Newark,  of  which  15  have 
been  completed,  several  having  been  finished 
more  than  one  year  ago,  shows  that  good 
results  were  obtained  by  the  grouting  on  most 
of  the  streets.  On  Bloomfield  Ave.,  between 
Mt.  Prospect  Ave.  and  the  Belleville  Town- 
ship Line,  a  County  road,  containing  two 
street  railway  tracks  and  carrying  an  unusu- 
ally large  volume  of  traffic,  both  light  and 
heavy,  it  was  found  that  the  grout  was  hold- 
ing decidedly  well.  This  street  was  paved  by 
Van  Keuren  &  Son,  contractors ;  New  Hamp- 
shire granite  was  used,  which,  it  is  stated, 
forms  a  more  perfect  union  with  the  grout, 
than  the  harder  Long  Cove  and  Rockport 
granites.  This  street  has  a  roadway  of  39  ft 
and  the  space  between  the  curb  and  the  outer 
rail  of  the  street  railway  tracks  is  only  about 
12  ft.,  on  which  the  traffic  in  each  direction 
is  concentrated,  as  the  frequent  trips  of  the 
cars  of  the  street  railway  company  prevent 
much  use  of  the  track  pavement  by  teams 
The  length  of  the  pavement  is  about  6640  ft., 
and  the  yardage  above  18,000  sq.  yds.  The 
bidding  price  per  square  yard  of  pavement 
was  $3.09.  Another  street  showing  very  grati- 
fying results,  under  very  heavy  traffic,  is  the 
Newark  Approach,  of  the  Jackson  St.  County 
Bridge  over  the  Passaic  River,  between  New- 
ark and  Harrison.  The  Newark  Approach 
had  been  paved  about  1897-1898  with  Catskill 
brick  on  a  6-in.  concrete  foundation.  At  the 
request  of  the  Board  of  Chosen  Freeholder? 
of  Essex  County  the  Newark  Board  of  Public 
Works  undertook  to  pave  this  approach  with 
5-in.  granite  blocks,  laid  according  to  the 
Newark  standard  specificat'ons.  The  con- 
tractor used  blocks  from  Booth  Brothers. 
Long  Cove.  Maine,  Quarries.  The  traffic  was 
so  heavy  that  the  bridge  approach  could  not 
be  temporarily  closed,  consequently  one-half 
of  the  width  of  the  roadway  had  to  be  paved 
at  one  time  before  the  other  half  could  be 
torn  up.  As  the  roadway  was  40  ft.  in  width 
this  meant  that  the  entire  volume  of  traffic 
was  thrown  on  the  newly  paved  portion  with- 
in a  space  of  about  16  to  18  ft.  Mr.  Howell 
states  that  the  grouting  shows  hardly  any 
signs  of  wear  after  two  months  of  traffic.  A 
short  street,  known  as  Orange  Place,  located 
between  Orange  and  High  Sts.,  very  near  the 
coal  pockets  of  the  Lackawanna  Railroad  Co.. 
is  noted  by  Mr.  Howell  as  another  good  ex- 
ample of  what  can  be  accomplished  in  the 
way  of  grouting,  if  care  be  taken  throu.ghout 
the  operation.  This  is  a  very  narrow  street, 
the  ro?dway  being  only  21%  ft.  in  width,  the 
traffic  is  of  necessity  concentrated  within  very 
narrow  limits.  On  this  street  there  is  only 
one  bare  spot,  about  2  ft.  square,  and  that  spot 
is  close  to  the  curb  and  not  in  the  line  of 
traffic.  This  spot  was  undoubtedly  caused  by 
the  grouting  gang  dumping  the  box  at  that 
point  instead  of  using  the  scoop.  The  grout- 
ing on  the  entire  street,  except  at  this  one 
spot,  shows  no  deterioration  whatever,  after 
6  months  of  very  heavy  traffic.  South  Canal 
St.,  carrying  the  heavy  traffic  of  Lyons  Brew- 
erv  and  other  large  concerns,  with  a  width 
of'  roadway  of  18%  ft.,  also  shows  an  un- 
broken surface  after  several  months  of  traf- 
fic. The  granite  used  on  this  pavement  came 
from  a  number  of  small  quarries  in  Vermont 
Mr.  Howell  states  that  Thomas  St.,  paved 
with  Rockport  granite,  and  Watson  Ave., 
paved  with  New  Hampshire  granite,  are  mis- 
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taken  every  day  for  brick  streets  by  hundreds 
of  people.  The  only  instances  where  the 
grouting  failed  entirely  to  hold  were  on 
portions  of  two  streets,  Main  St,  and  Fif- 
teenth Ave.  Main  St.  paving  included  three 
blocks,  each  about  550  ft.  long.  The  work  of 
paving  the  street  was  not  started  until  late 
in  the  Fall  of  190P  and  the  last  grouting  was 
done  during  freezing  weather  late  in  Decem- 
ber at  the  urgent  request  of  the  property 
owners  who  had  waited  a  long  time  for  the 
blocks  to  arrive  from  the  quarry.  The  por- 
tion of  the  street  paved  and  grouted  before 
December  is  still  in  an  excellent  condition.  On 
the  portion  grouted  during  December  a  part 
having  a  length  of  150  ft.  the  grouting  has 
entirely  disappeared.  On  the  rest  of  the 
street,  the  paving  of  which  was  started  during 
the  Spring  of  1910,  the  grouting  is  in  fine 
condition,  showing  up  nicely.  The  same  is 
true  of  15th  Ave.  Blocks  <lid  not  arrive  from 
the  quarry  in  sufficient  quantities  to  pave  more 
than  two  blocks  of  this  street  late  in  1909.  As 
the  property  owners  were  insistent  on  pro- 
ceeding with  the  pavement,  work  was  carried 
on  almost  up  to  Jan.  1,  lOli^.  The  grouting 
on  the  two  blocks  was  done  during  very  cold 
weather,  with  the  usual  result — it  has  disap- 
peared. On  the  remaining  eight  blocks  of  this 
street  completed  in  the  Spring  and  early  Sum- 


mer of  this  year,  the  grouting  remains  un- 
broken to  the  present  titne,  although  carrying 
exactly  the  same  traffic  as  the  two  blocks  at 
the  beginning  of  the  work.  The  City  of 
Newark  had  completed  and  in  use  on  Oct.  1, 
1910,  3.78  miles  of  close  jointed,  heavily 
grouted  granite  pavement,  comprising  a  yard- 
age of  G2.T7.3  sq.  yds.,  laid  at  an  average  cost 
per  square  yard  of  $.3.11  and  at  a  total  cost 
of  $22(>,581.21.  Work  is  now  progressing  on 
2.77  miles  of  this  form  of  pavement,  having  a 
yardage  of  57,218  sq.  yds.  at  an  average  cost 
per  square  yard  of  $.3.17  and  amounting  to 
$214,657.96.  All  told  it  is  expected  to  have 
completed  by  Jan.  1,  1911,  6.55  miles  of  close 
jointed,  heavily  grouted  granite  pavement  at 
a  total  cost  of  $i-ll,239.17.  Of  the  .3.78  miles 
actually  laid,  Mr.  Howell  states  that  not  more 
than  '/4  ci{  -a.  mile  shows  much  signs  of  wear. 
The  advantages  of  this  form  of  pavement,  ac- 
cording to  Mr.  Howell,  are :  Its  durability ; 
it  is  comparatively  a  noiseless  pavement ;  it 
is  a  sanitary  pavement ;  it  is  a  non-slippery 
pavement  especially  in  Winter,  horses  get  an 
easy  foothold  even  on  pavements  laid  on  a 
grade,  the  gritty  nature  of  the  grout  seeming 
to  help  the  horses  get  a  foothold:  it  is  not 
an  expensive  pavement  when  the  small  cost 
of  maintenance  is  considered;  loads  can  pass 
over  this  style  of  pavement  almost  as  rapidly 


as  over  brick  or  bitulithic.  The  greatest  ob- 
jection to  its  use  is  the  difficulty  of  taking  it 
up  to  make  repairs  to  sewer  or  water  pipes 
or  public  service  conduits,  consequently  great 
care  should  be  exercised  by  officials  in  getting 
down  all  pipes  and  connections  before  laying 
the  pavement. 

The  Chicago  specifications  for  close  jointed, 
cement  grouted  granite  have  been  adopted  by 
the  following  cities,  and  work  has  already 
been  laid  during  the  present  year  under  these 
new  specifications  as  follows :  New  Orleans, 
La.,  10,000  lin.  ft.,  35,000  sq.  yds.,  average  price 
per  square  yard,  $3.75 ;  granite  from  Lithonia, 
Georgia.  Philadelphia,  Pa.,  one  street.  Vine 
St.,  yardage  not  given.  Troy,  N.  Y.,  4,000  lin 
ft.,  16,600  sq.  yds. ;  average  price  about  $2.80 
to  $3.18  per  sq.  yd. ;  Hildreth  Granite  Quarry. 
New  Hampshire.  Lowell,  Mass.,  15,627 
sq.  yds. ;  average  price  about  $3.25  per  sq.  yd. 
Lawr,f nee,  Mass..  30,000  sq.  yds. ;  average 
price  about  $2.85  per  sq.  vd.  Chelmsford, 
Mass.  Chicago,  111.,  35,000'  lin.  ft..  100,000 
sq.  yds. ;  average  price  $3.68  per  sq.  yd. ;  Wis- 
consin granite:  grouting  not  satisfactory. 

The  cities,  Memphis,  Tenn.,  Reading,  Pa., 
Bridgeport,  Conn.,  Dayton.  O.,  and  Paterson. 
N  J.,  have  also  adopted  the  Chicago  Speci- 
fications, but  have  not  yet  laid  any  blocks 
under  those  specifications. 
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Cost  of  Laying  10,693  Lin.  Ft.  of  8-In. 
Water  Main  at  Tuscaloosa,  Ala. 

BY  C.   E.  ABBOTT  * 

On  July  22,  1910,  work  was  started  at  Tus- 
caloosa, Ala.,  at  laying  an  8-in.  main  on  10th 
.\ve.,  from  Universitv  .Ave.  to  10th  St.,  thence 
on  10th  St.  from  lOth  Ave.  to  18th  Ave., 
thence  on  18th  Ave.  from  7th  St.  to  the  A.  G. 
S.  depot,  a  distance  of  10,693  ft.,  inserting  10 
valves  and  locating  thereon  23  fire  hydrants 
and  7  specials  for  future  extensions,  using  60 
ft.  of  6-in.  pipe  and  312  ft.  of  4-in.  pipe.  Prior 
to  starting  this  work  all  pipe,  fittings,  valves 
and  hydrants  had  been  distributed  along  the 
route.  This  main  was  laid  to  replace  a  4-in. 
and  3-in.  main  along  our  main  thoroughfare 
to  the  cemetery  and  the  A.  G.  S.  depot. 

The  streets  had  been  graveled  and  rolled 
with  a  5-ton  roller,  making  the  first  6  ins.  of 
very  hard  picking.  The  trench  was  3  ft.  deep 
from  the  surface  of  the  ground  the  entire  dis- 
tance, except  420  ft.,  which  was  5  ft. 

The  main  was  tested  to  125  lbs.  hydrostatic 
pressure  without  a  single  leak. 

The  work  was  done  by  day  labor  under  the 
personal  supervision  of  the  writer  at  the  fol- 
lowing cost. 


tabor    

11,275  lbs.  lead  at  $4.85 

760  lbs.  oakum  at  314  cts 

1,000  lbs.  coal  at  $2  per  ton. 

Nails,    etc 

Oil    

S-in.  plug  wood 


.$    986.43 

546.84 

26.60 

1.00 

.60 

2.55 

1.50 


Total  $1,565.52 

This  gives  a  cost  of  14.2  cts.  per  lin.  ft. 

In  laying  this  pipe,  120  ft.  were  laid  at  a 
time,  using  the  same  method  employed  in  lay- 
ing the  12-in.  main,  towit :  derricks,  equalizers, 
tongs,  etc.,  made  by  the  H.  Mueller  Mfg.  Co., 
of  Decatur,  III.,  of  which  methods  and  costs 
were  published  in  Engineering-Contracting 
of  June  6,  1910. 

The  time  required  to  complete  this  exten- 
sion was  15  days,  of  10  hours  each :  average 
number  of  men  each  day,  44  4-5 :  greatest 
number  of  feet  of  pipe  laid  in  one  day,  994: 
average  number  feet  per  .day,  737  2-3 :  price 
paid  labor,  12%  cts.  per  hour,  yarners  and 
calkers  15  and  20  cts.  per  hour. 

•Manager  Water  Works  Department,  Tusca- 
loosa, Ala. 


Concretet  work  in  Gatun  Locks  is  about  40 
per  cent  completed,  865,-524%  cu.  yds.  out  of  a 
total  of  2,085,000  having  been  placed  at  the 
■close  of  work  on  Oct.  29. 


Examples  of  Practice  in  Using  Check 

Valves  to  Prevent   Contamination 

from     Secondary     Water 

Supplies. 

In  past  years  the  installation  of  private  fire 
protection  systems  in  manufacturing  and  busi- 
ness premises  has  been  largely  increasing  and 
in  many  instances  these  private  systems  have 
as  auxiliary  to  the  local  water  works  supply, 
fire  pumps  taking  their  water  from  rivers, 
canals,  ponds  or  storage  basins  adjacent  to  the 
premises,  which  water  is  very  frequently  pol- 
luted. To  prevent  the  water  from  these  sec- 
ondary supplie.i  from  entering  the  city  water 
mains  check  valves  are  used.  It  is  evident 
that  this  separation  of  the  polluted  and  whole- 


Mr.  Sullivan  believes  in  separating  the  sup- 
plies and  wherever  practicable  this  has  been 
done.  Mr.  Sullivan  describes  the  check  valve 
arrangement  as  follows: 

In  addition  to  double  checking,  we  also  want 
a  check  on  the  water  passing  through  the  Are 
pipes.  Our  method  is  to  put  on  a  straight  com- 
mercial check,  not  the  kind  -that  sticks.  Back 
of  that,  towards  the  inlet,  we  put  on  a  Hersey 
detector  meter.  On  the  side  and  around  the 
checks  we  have  a  testing  apparatus  so  arranged 
that  we  can  increase  the  pressure  on  either 
check  and  tell  from  the  gauges  if  any  water  Is 
going  back.  The  telltale  meter  on  the  detector 
informs  us  if  the  flapper  is  oft  its  seat.  If  the 
water  is  going  forward,  it  is  up  to  the  mill  of- 
ficials to  look  into  the  matter.  If  it  Is  going 
backwards,  it  is  time  for  the  water  works  people 
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Fig.  1 — Check  Valve  Installation  at  Nashua.    N.  H. 


some  supplies  is  safe  only  if  the  check  valve 
operate?  perfectly.  Recently  this  question  of 
the  sufficiency  of  check  valves  has  had  the 
attention  of  water  works  officials  and  in  many 
discussions  the  fact  has  been  brought  out  that 
only  exceptionally  good  design  and  care- 
ful construction  can  check  valves  be  rtiade 
satisfactory.  In  the  accompanying  drawings 
are  shown  two  check  valve  arrangements 
which  have  been  employed  with  satisfsition. 

Nashua.  N.  //.—The  drawings  of  Fig.  1 
show  the  double  check  valve  arrangement  em- 
ployed by  Mr.  Wm.  F.  Sullivan,  Superintend- 
ent, Pennichuck  Water-Works,  of  Nashua, 
N.  H.  This  arrangement  was  worked  out  by 
Mr.  Sullivan  in  conjunction  with  the  engineers 
of  the  insurance  interests.  It  is  used  where 
it   is   impracticable   to   separate   the   supplies; 


to  stop  it.  There  is  also  an  electrical  connection 
to  a  bell  which  will  ring  in  case  of  the  failure 
of  a  check-valve.  This  was  worked  out  in  con- 
junction with  the  insurance  people  for  these  par- 
ticular places,  and  no  doubt  could  be  emplo.ved 
under  similar   conditions   elsewhere. 

Referring  to  the  illustration.  Fig.  1,  the 
normal  condition  of  the  valves  is  as  follows  ■ 

A  open  E  open 

B  shut  F  open 

C  shut  G  open 

D  shut  H  open 

If  the  12-in.  check  should  leak  the  increased 
pressure  would  cause  the  relief  valve  to  open 
and  make  electric  connection  to  a  bell  in  the 
water- wcrks  office.  The  following  are  the 
directions  for  testing  the  valves  for  leaks : 

12-in.   Check:     Close  E  and  A.   increase  pump 
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pressure  to  100  lbs.  in  gage  X.  Increase  of 
pressure  at  gage  Y  indicates  leak. 

4-in.  Check:  Condition  as  above.  Open  B 
and  raise  pressure  on  gage  Y  to  80  lbs.  In- 
crease of  pressure  at  gage  Z  indicates  leak. 

Detector  Check:  Any  leak  will  show  through 
small  meter. 

To    Set    Relief    Valve:     Conditions    as    above. 
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Works  Case,  delivered  by  Mr.  Justice  Moody, 
and  handed  down  in  January,  1909,  gives  em- 
phasis to  the  need  of  practical  recognition  of 
depreciation  by  managers  of  public  service 
corporations,  and  will  effectually  estop  here- 
after any  corporation  from  making  claim  for 
the  effect  of  depreciation  of  its  property  that 
has  failed  to  earn,  through  the  agency  of  its 
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Check   Valve   Installation   at    Hartford,    Conn. 


Open  C  until  pressure  is  normal,  then  close  C 
and  open  A.  Increase  pressure  on  gage  Y  by 
force  pump  and  set  valve  to  open  at  desired 
pressure. 

Hartford,  Conn. — Figure  2  shows  the  stand- 
ard check  valve  arrangement  employed  at 
Hartford,  Conn.  .^together,  according  to 
Mr.  Ermon  M.  Peck,  Distribution  Engineer, 
Hartford  \\"ater-Works,  there  are  13  of  these 
valve  sets  in  use  in  the  city,  and  they  are 
tested  each  month  to  insure  their  perfect 
operation.  Mr.  Peck  states  that  the  costs  of 
these  installations  vary  between  wide  limits. 
The  work  is  done  by  the  companies  under  the 
direction  of  the  water-works  engineers.  In 
one  or  two  instances  the  installation  has  cost 
as  much  as  $1,000,  but  in  these  cases  a  con- 
siderable changing  of  pipe  line  was  necessary. 
It  is  thought  that  from  $.300  to  $500  is  a  fair 
estimate  of  cost. 


rate,   a   sufficient   fund  to  meet  this   deprecia- 
tion. 

E.xception  might  be  made  in  the  plants 
which  have  not  yet  passed  through  the  forma- 
tive period,  or  which,  by  reason  of  heavy  re- 


construction expenses,  have  not  been  able  to 
lay  aside  a  suitable  depreciation  fund  without 
increasing  the  rates.  Such  plants  may  have 
preferred  to  temporarily  suspend  the  laying 
aside  of  a  depreciation  allowance,  in  the  hope 
of  making  good  the  deficit  a  few  years  later, 
rather  than  to  bear  the  public  odium  of  tem- 
porary increase  in  rates.  It  seems  reasonable 
to  assume  that  a  public  service  commission 
would  take  the  same  view. 

Granting  that  the  water-works  should  lay 
aside  an  annual  depreciation  account  which, 
with  or  without  its  accretions,  depending  upon 
the  method  of  raising  and  maintaining  this 
fund,  will  be  sufficient  to  maintain  in  the 
hands  of  the  corporation  money  which  will 
enable  it  to  replace  each  component  part  of 
the  plant  at  the  end  of  its  useful  life,  thus 
maintaining  the  investment  unimpaired,  "What 
method  is  the  most  satisfactory  for  accom- 
plishing this  end.  that  is,  for  determining  the 
annual  sum  which  shall  be  contributed  to  the 
depreciation  fund?" 

Two  general  methods  are  in  common  use — 
the  so-called  "sinking  fund"  method  and  the 
"straight  line"  method. 

The  sinking  fund  method,  as  its  name  im- 
plies, consists  in  laying  aside  each  year,  dur- 
ing the  period  of  life  of  the  structure  under 
question,  a  sum  which  with  its  annual  accre- 
tions, compounded  annually  at  an  assumed 
rate  of  interest,  will  leave  in  hand,  at  the  end 
of  the  useful  life  of  the  structure,  a  sum 
equal  to  its  original  cost  less  its  scrap  value. 

Owing  to  the  fact  that  the  scrap  value  of 
the  structure  frequently  is  a  little  more  than 
sufficient  to  cover  the  cost  of  its  removal  and 
that,  in  the  case  of  a  long  lived  structure  the 
present  worth  of  the  scrap  value  would  be  ex- 
ceedingly small,  engineers  have  generally 
omitted  the  correction  for  the  scrap  value  of 
the  structure  and  have  assumed,  unless  the 
life  of  the  structure  was  comparatively  short, 
that  the  scrap  value  is  negligible.  In  the  case 
of  very  short  lived  structures  it  is  better  that 


Methods    of    Computing    Depreciation 

of  and  Reasonable  Assumptions  as 

to   Period    of    Useful    Life    of 

Water  Works. 

That  the  author  mav  not  hereafter  be 
charged  with  plagiarism  he  calls  attention  to 
the  fact  that  a  portion  of  this  paper  was  writ- 
ten by  him  early  in  the  year  1910,  for  insertion 
in  a  report  (made  by  Mr.  John  W.  Alvord. 
of  Chicago,  and  the  writer)  upon  the  rejiro- 
duction  cost  of  the  water-works  supplying  one 
of  the  larger  cities  of  the  United  States.  It 
was  subsequently  used,  in  part,  by  Mr.  .Mvord 
(as  stated  by  him  at  the  New  Orleans  Con- 
vention of  the  American  Water  Works  Asso- 
ciation, held  in  April,  1910),  as  a  basis  for 
the  progress  report  to  that  association  of  the 
"Committee  on  Depreciation,"  of  which  Mr. 
Alvord  was  the  chairman  and  the  writer  was 
a  member.  The  water  company  officials  have 
courteously  consented  to  the  use  ot  the  ma- 
terial submitted  to  them,  and  it  was  thought 
that  the  fact  that  some  of  the  opinions  ex- 
pressed had  been  reported  to  an  operating 
company,  as  suggestions  bearing  upon  fts 
future  goveimment,  might  give  it  an  added 
interest. 

The  Decision  of  the  Supreme  Court  of  the 
United     States     upon     the     Knoxville     Water 


•From  a  paper  by  Leonard  Metcalf.  14  Beacon 
St  Boston.  Mass..  before  the  New  England 
Water-Works  .\ssociation.  Cuts  reproduced  fmm 
"Engineering  News." 


Fig.  1 — Depreciation  Diagrams  Based  on  the    Sinking  Fund  IVIethod,  With   Rates  of  Inter- 
est of  3,  4,  5  and  6   Per  Cent. 

(Interest   compounded   annually,    with   contributions  at  end  of  year.) 


November  i6,   1910. 


ENGINEERING-CONTRACTING 


435 


TABLE  I. 


-APPROXUfATE  LIFE  AND  CORRESPONDING  ANNUAL  PERCENTAGK  CONTRIBU- 
TIONS TO  SINKING  FUND. 


General 
limits  of 
Water-works  iispful  life 

structures.  years. 

Reservoirs     .")0  to  100 

•Steel   stand-pipes    25  to    40 

Masonrj'   buildings    30  to    50 

Wooden  buildings   20  to    40 

Filter  plants,  perm,  const'n..   25  to    50 
Pumping     machinery,     high-  30  to    50 

duty   in   large  units 

Ordinary  pumping  machinery  20  to    30 

Steam   engines    l."i  to    25 

Boilers    12  to    20 

Elec.  generators  and  motors.   20  to    30 

Masonry  conduits   50  to  100 

Cast-iron  pipe,  large  dia. : 

In   non-tuberculat'g  waters  60  to  100 

In    tubercuiating   waters...   .iO  to    75 
Cast-iron  pipe,   small  dia....   30  to    50 

Steel  pipe    25  to    40 

Wood    stave    pipe 20  to    30 

Wrought-iron  service  pipes. .    15  to    30 

Hydrants     35  to    50 

Valves    40  to    50 

Meters    15  to    25 


Corresponding  annual  contribution  to  depreciation  account 

at  end  of  year  in  %  of  cost  of  structure.*  based  upon 
Sinking    fund    method,    using    interest    rate 
compounded  annually  at 


' 

2>4%to'4%. 

Straight- 

depending  upon 

line 

5% 

4%. 

3%. 

length  of  life. 

method. 

%  toot 

%  to    >4 

%  to    H 

O.SO.to  0.23 

2      to  1 

2%  to    % 

2%  tol 

2%  to  1% 

2.57  to  1.33 

4      to  2^4 

1V4  to    Vi 

1%  to    % 

2H  to    % 

2.02  to  0.8St 

3>/4  to  2 

3      to    % 

3%  tol 

3%  tol% 
2%  to    % 

3.54  to  1.33 

5      to  2^4 

2      to    % 

ft  IS  \ 

2.57  to  0.89 

4      to  2 

l%to    % 

2%  to    % 

2.02  to  0.89 

3%  to  2 

3      tolVS 

3%  to  1% 

3%  to2V4 

3.54  to  2.02 

5      to3H 

4%  t0  2H 

5      to  2% 

5%  to  2% 

5.09  to  2.57 

6%  to  4 

6^4  to  3 

«%  to  3% 
3%  tol% 

7      to  3% 

6.66  to  3.54 

8V4  too 

3      toH4 

3%  to2H 

3.54  to  2.02 

5      to  3^4 

%  to  Of 

%  to    'A 

%  to  y>. 

0.89  to  0.23 

2      to  1 

'/4  to  Ot 

%  to    «, 
%  to    % 

%  to    % 

0.67  to  0.23 

1%  tol 

%  to    % 

%  to  % 
2V|  to    ■•I 

0.89  to  0.41 

2      XoXVi 

1%  to    H 

t%  to    % 

2.02  to  0.89 

3V4  to  2 

2^  to    % 

2%  tol 

2%  tol% 

2.57  to  1.33 

4      to  2^4 

3      tol% 

3%  to  1% 

3%  to  2% 

3.64  to  2.02 

5      to3u 

4%  tol% 

5      to  1% 

5%  to  2^4 

5.09  to  2.02 

6%  to  3^5 

1%  to    % 

1%  to    % 

1%  to    % 

1.58  to  0.89 

3      to  2 

%  to    H 

1      to    % 

1%  to    % 

1.33  to  3.89 

2%  to  2 

4%  to  2% 

5      to  2% 

5%  to  2% 

5.09  to  2.57 

6%  to  4 

•By  cost  of  structure  is  meant  first  cost  of  the  physical  structure,  including  allowance  for  "inter- 
est during  construction"  and  "engineering  and  contingencies"  items,  but  excluding  "going  value" 
and   "franchise  value."  i 

tLess  than  H%. 


the  cost  of  the  structure  be  charged  off  to 
operating  expense,  rather  than  to  capital  ac- 
count with  large  annual  allowances  for  de- 
preciation. 

The  straight-line  method  consists  in  laying 
aside  an  annual  sum  proportioned  to  the 
length  of  useful  life  of  the  structure. 

The  essential  differences  between  these  two 
methods  of  meeting  the  needs  of  the  deprecia- 
tion account  are : 

(1)  The  fact  that  the  sinking-fund  method 
requires  not  only  an  annual  contribution  to 
the  principal  sum  of  the  depreciation  account. 
but  that  care  be  observed  in  the  method  of 
accounting  for  this  fund,  to  the  end  that  it 
may  receive  annual  accretions  of  interest, 
which  accretions  with  the  principal  sum  and 
contributions  will  receive  annual  interest,  so 
that  the  fund  may.  in  fact,  be  a  true  sinking 
fund  and  enjoy  the  compounding  affect  of  the 
interest  allowances. 

In  the  case  of  the  straight-line  method,  no 
accretions  or  interest  allowances  are  credited 
to  the  fund — the  principal  sum  of  the  annual 
deposits  being  sufficient  alone  to  make  up  the 
necessary  depreciation  fund  at  the  end  of  the 
useful  life  of  the  structure.  Such  earnings, 
therefore,  as  may  be  enjoyed  upon  the  straight 
line  depreciation  account  should  be  credited 
to  the  general  operation  of  the  works  and  not 
to  the  depreciation  account  itself — whereas 
the  reverse  is  the  case  in  the  sinking  fund 
method  of  application. 

(2)  Of  perhaps  greater  importance  to  the 
operator  of  water-works — particularly  of  new 
works — the  sinking  fund  method  requires 
much  smaller  annual  contributions  to  the  de- 
preciation accounts,  and  the  accretions  thereon 
amount  to  a  much  smaller  sum,  during  the 
early  years  of  the  life  of  the  plant,  whereas 
in  the  later  years,  the  accretions  become  a 
very  important  element,  rapidly  swelling  the 
amount  of  the  fund.  It  will  thus  be  seen  that 
the  works  are  relieved  by  this  method,  in  the 
early  years  of  the  formative  period,  from  a 
burden  which  might  prove  heavy  for  the  cor- 
poration and  the  water  takers  to  bear  under 
the  straight-line  method. 

These  methods  are  but  aids  to  judgment. 
They  must  be  applied  with  care  and  discre- 
tion, and  with  a  clear  conception  of  the  extent 
and  effect  of  the  local  influences  or  considera- 
tions. No  subject  in  the  engineerin.g  field  re- 
quires larger  experience  or  riper  judgment. 

While  general  limits  for  depreciation  in 
water-works  property,  found  under  what 
might  he  considered  normal  conditions,  may 
be  indicated  and  are  submitted  herein,  the 
fact  that  local  conditions  and  limitations  are 
likely  to  have  substantial  influence  upon  cur- 
rent depreciation  in  any  specific  plant  must 
never  be  lost  sight  of. 


Fig.  2 — Depreciation  Diagram  Based  on 
Sinking  Fund  Method,  With  Interest 
Ranging  from  2^/^  to  4  Per  Cent,  Accord- 
ing to  Assumed   Life  of  Structure. 

(Interest  compounded  annually,  with  contribu- 
tions at  end  of  year.) 

Final  analysis  of  the  necessary  amount  of 
or  contributions  to  depreciation  fund  ulti- 
mately resolves  itself  into  a  question  of  ex- 
pediency and  standards  of  the  day.  It  is  well 
to   be  conservative   in   forecasting  the  annual 


needs  for  depreciation,  alike  in  the -interest  of 
the  public  and  of  the  corporation  whose  funds 
are  invested  in  the  plant ;  for  it  is  easy  to 
charge  off,  or  make  future  abatement,  for  an 
excessive  amount  earned  by  the  rates  and 
credited  to  depreciation  account,  while  it  may 
be  difficult  later  to  recover,  by  increased  de- 
preciation allowances,  earlier  deficits  caused 
by  failure  to  make  adequate  allowance  there- 
for. In  the  long  run,  failure  to  make  ample 
provision  for  depreciation,  either  through  fail- 
ure to  earn  it  by  the  rates  or  to  retain  it  in 
the  treasury  for  legitimate  corporate  use  (not 
for  disbursement  in  dividends),  must  inevit- 
ably, upon  the  one  hand  make  capital  appre- 
hensive of  the  soundness  of  the  management, 
if  not  of  the  project  itself,  and  thus  lead  to 
demands  for  higher  returns  commensurate 
with  the  added  risk,  or  to  flat  refusal  to  go 
into  the  project,  and  upon  the  other,  force 
the  public  to  meet  this  demand  by  the  pay- 
ment of  higher  rates  than  would  otherwise 
be  necessary  for  the  service  rendered. 

Subject  to  the  words  of  caution  referred  to 
above,  the  accompanying  approximate  figures 
(Table  I.)  bearing  upon  the  life  of  dif- 
ferent structures  entering  into  a  water-works 
plant,  are  given,  as  representing  the  general 
range  ascribed  to  them  by  competent  engineers 
testifying  in  water-works  valuation  suits. 
Knowing  the  period  of  useful  life  of  a  struc- 
ture the  annual  depreciation  may  he  found  by 
whatever  method  best  fits  the  case.  It  will  be 
well,  however,  to  bear  in  mind  the  method  to 
be  used  in  figuring  the  depreciation,  when  esti- 
mating the  probable  life  of  the  structure,  if 
safe  or  conservative  results  are  desired — par- 
ticularly if  the-  sinking  fund  method  of  com- 
putation is  to  be  adopted  and  a  high  rate  of 
interest  is  to  be  used  in  figuring  the  accretions 
upon  the  fund. 

The  accompanying  diagrams.  Fig.  1,  based 
upon  the  sinking  fund  method  and  rates  of 
interest  of  3  per  cent,  4  per  cent,  5  per  cent 
and  6  per  cent,  and  Fig.  2,  based  upon  the 
sinking  fund  inethod  and  rates  of  interest 
varying  from  2%  per  cent  to  4  per  cent  (de- 
pendent upon  the  assumed  length  of  life)  will 
be  found  of  service  for  rapid  approximate 
computation  or  estimating  purposes.  Tables 
II.  and  III.  also  give  similar  data  with  greater 
precision.  More  complete  information  can 
be  had  from  the  "Robinsonian  Bond  and  In- 
vestment Tables,"  published  by  J.  Watts  Rob- 
inson. 

Data  concerning  formulas  for  the  computa- 
tion of  sinking  funds,  etc.,  are  to  be  found  in 
a  paper  presented  by  the  writer  before  the 
American  Society  of  Civil  Engineers  upon 
"Water  Works  Valuation  and  Fair  Rates," 
published  in  the  "Transactions"  of  the  Am. 
Soc.  C.  E.,  Vol.  LXIV.,  p.  1,  1909,  pp.  20  to-24. 

The  average  length  of  life  of  water-works 
plants  depends  upon  many  factors.  Broadly 
speaking  from  40  to  60  years  probably  repre- 
sents  the   usual   range  of   life   of    the   struc- 


TABLE    II.— SINKING    FUND   DATA.' 
Annual    contributions    to    sinking    fund    in    percentage   of    first    cost,    with 
different  a.ssumed  interest  rates  upon  sinking  fund  accumulations. 

I * ■ ^ 

Life  of                                                                                                     ■  Straight- 
structure,                                                                                                                                     Variable!  line 
years.                                       3%.                     4%.                    5%.  6%.        (4%  to  2hi%).  method. 

5 ..18.8355%            18.4627%             18.0975%  17.7396%  18.46%  20.00% 

10   8.7231                  8.3291                  7.9505  7.5868  8.33  10.00 

15   5.3767                  4.9941                  4.6342  4.2963  5.09  6.67 

20   3.7216                  3.3582                  3.0243  2.7185  3.54  5.00 

25 2.7428                  2.4012                  2.0952  1.8227  2.57  4.00 

30   2.1019                  1.7830                  1.5051  1.2649  2.02  3.33 

35   1.6539                  1.3577                  1.1072  0.8974  1.58  2.86 

40   1.3262                  1.0523                  0.8278  0.6462  1.33  2.50 

45   1.0785                  0.8262                  0.6262  0.4700  1.08  2.23 

50   0.8865                  0.6450                  0.4777  0.3444  0.89  2.00 

55   0.7349                  0.5231                  0.3667  0.2537  0.73  1.82 

60  0.6133                  0.4202                  0.2828  0.1876  0.67  1.67 

65   0.5146                  0.3390                  0.2189  0.1391  0.57  1.54 

70  0.4337                  0.2745                  0.1699  0.1033  0.48  1.43 

75  0.3668                  0.2229                  0.1322  0.0769  0.41  1.3J 

80  0.3112                  0.1814.                0.1030  0.0573  0.40  1.25 

85   0.2647                    0.1479                   0.08O3  0.0427  0.35  1.18 

90   0.2256                  O;i208                  0.0627  0.0318  0.30  1.11 

95   0.1926                  0.0987                  0.0490  O.0238  0.26  1.05 

100  0.1647                  0.0808                  0.0383  0.0177  0.23  1.00 

•NOTE. — Deposits  at  end  of  year,  compounded  annually. 
t4%  Sinking  fund  rate  for  0  to  14  years  life  inclusive. 
3%%  Sinking  fund  rate  for  15  to  19  years  life  inclusive. 
3V2%  Sinking  fund  rate  for  20  to  25  years  life  inclusive. 
3^%  Sinking  fund  rate  for  26  to  35  years  life  inclusive. 
3  %  Sinking  fund  rate  for  36  to  55  years  life  Inclusive. 
2%%  Sinking  fund  rate  for  56  to  75  years  life  inclusive. 
2%%  Sinking  fund  rate  for  76  up. 
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TABLE   III.— SINKING  FUND  DATA   CONTINUED. 


Approximate  age  in  years  at   maturity   or  end  of  life  of  structure,   with 
different  assumed  interest  rates  upon  sinlting-fund  accumulations. 

Variable       Straight-Ime 


Sinking  fund  3%.  4%. 

In  per  cent.  ^tF^'  ^^S-P- 

4       74  63 

5       66  56 

6     59  51 

^            54  47 

%   ■    50  44 

1  .    47  41 

\y.     41  37 

S     37  33 

1%    34  30 

2       31  28 

2%    27  24 

3       23  22 

%y,    L'l  19 

r    19  17 

5       16  15 

e       14  13 

7       12  12 

8       U  10 

t       10  9 

10       9  9 

16       6  6 

20       5  5 


tures,  except  in  the  case  of  very  rapidly  grow- 
ing towns  or  cities. 

The  total  allowance  to  be  made  for  depre- 
ciation, including  contingent  depreciation,  will 
probably  vary  between  limits  of  1  per  cent  and 
2  per  cent  per  annum,  though  in  many  cases 
it  may  lie  even  beyond  these  limits.  Data  are 
scarcely  sufficient  at  the  present  time  to  fi.x 
the  proper  allowance  for  contingent  deprecia- 


5%. 
Tears. 
62 
55 
49 
45 
42 
39 
37 
33 
30 
28 
26 
23 
20 
18 
17 
14 
12 
11 
10 

9 

8 

6 


6%. 

Tears. 

55 

49 

44 

41 

38 

35 

33 

30 

28 

26 

24 

21 

19 

17 

16 

14 

12 

11 

10 

9 

8 

6 

5 


(2%%  to  4%). 
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tion  with  a  reasonable  degree  of  accuracy. 
It  seems  reasonable  to  anticipate,  however, 
that  an  allowance  of  not  less  than  14  of  1 
per  cent  per  annum,  upon  the  sinking  fund 
basis,  should  be  provided,  and  in  many  cases, 
perhaps  in  the  majority  of  cases,  this  allow- 
ance will  prove  inadequate.  In  this  connec- 
tion it  may  be  of  interest  to  cite  the  experi- 
ence of  the  Knoxville  Water  Co.,  the  plant  of 


which,  in  a  period  of  17  years,  showed  an 
average  annual  rate  of  depreciation,  exclusive 
of  proper  allowances  for  repairs  and  renewals, 
of  2.12  per  cent. 

Owing  to  the  variation  in  the  amount  of 
the  gross  income  of  water-works,  as  compared 
with  their  cost  or  value,  the  depreciation 
thereon,  expressed  in  percentage  of  the  gross 
income,  is  correspondingly  variable.  Broadly- 
speaking,  however,  it  may  be  said  that  the 
depreciation  is  likely  to  amount  to  10  per  cent 
more  or  less,  of  the  gross  annual  income  of 
the  works. 

Thus,  if  we  assume  a  plant  having  a  value 
of  $r),000.000,  a  gross  annua!  income  of  10 
per  cent  thereof,  or  $500,000  per  year,  and  a 
depreciation  of  1  per  cent  thereof,  or  $50,000 
per  year,  the  depreciation  will  amount  to  10 
per  cent  of  the  gross  annual  income.  Assum- 
ing value  $500,000,  gross  annual  income  12  per 
cent  =  $60,000,  depreciation  I14  per  cent  = 
$6,250,  the  depreciation  would  amount  to  10.4 
per  cent  of  the  gross  annual  income.  Assum- 
ing value  $50,000,  gross  annual  income  16  per 
cent  =  $8,000,  depreciation  iVa  per  cent=^ 
$750,  the  depreciation  would  amount  to  9.4  per 
cent  of  the  gross  annual  income. 

How  many  of  you  gentlemen,  as  water- 
works superintendents,  are  charging  off  10 
per  cent  of  your  gross  annual  income  to  de- 
preciation account,  unless  you  are  doing  it 
through  the  agency  of  a  sinking  fund  to  re- 
tire the  outstanding  bonds  upon  your  works' 


Economic  Considerations  Governing 
the  Selection  of  Electric 
Railroad  Apparatus.* 
There  is  often  great  variance  of  opinion  or 
serious  doubt  among  engineers  and  railroad 
men  as  to  the  relative  merits  of  the  three 
electric  railroad  systems  that  are  more  or  less 
in  common  use.  It  is  the  purpose  of  this  pa- 
per to  discuss  the  matter  briefly  from  the 
standpoint  of  economy  of  construction  and 
operation.  It  is  not  intended  to  discuss  the 
economical  value  of  electric  motive  power 
compared  with  steam  power,  except  to  point 
out  at  the  outset  that  the  high  cost  of  electric 
equipment  is  the  chief  thing  that  prevents  the 
rapid  extension  of  railroad  operation  by  elec- 
tric power. 

There  is  no  general  rule  by  which  the  cost  of 
electrical  equipment  for  railroads  can  be  de- 
termined because  this  cost  is  affected  by  such  a 
great  variety  of  conditions;  for  some  parts  of 
the  equipment  it  depends  on  the  weight  and 
frequency  of  trains  and  the  power  used  per 
train  and  for  other  parts  it  depends  on  the 
length  of  track  to  be  electrified  and  on  local 
conditions. 

There  are  three  distinct  parts  in  the  equip- 
ment required  for  every  electric  railroad  sys- 
tem : 

(1)  The  electric  power  generating  plant. 

(2)  The  electric  power  transmission  and 
distribution  system,  including  substations  or 
transformer  stations. 

(3)  The  motive  power  apparatus,  viz.,  the 
electric  locomotives  and  electric  cars. 

Of  these  three  parts  the  cost  of  the  power 
plant  and  of  the  motive  power  apparatus, 
which  is  the  locomotives  or  motor  cars,  varies 
with  the  total  amount  of  power  required  for 
train  propulsion  at  times  of  heavy  traffic  move- 
ments. On  the  other  hand,  tlie  cost  of  the 
power  transmission  and  distribution  system 
varies  with  the  length  of  the  track  equipped, 
with  the  maximum  total  power  required  and 
with  the  maximum  power  that  may  be  con- 
centrated at  any  place  on  the  line. 

Train  Weights. — Railroad  service  varies  ac- 
cording to  the  requirements  of  traffic  and  the 
motive  power  of  railroads  must  operate  trains 
of  different  weights  from  light  single  car 
trains  of  25  to  60  tons  each,  as  on  interurban 
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electric  roads,  to  heavy  freight  trains  some- 
times of  1,000  or  2,000  or  more  tons  each.  In- 
crease of  train  weight  tends  to  reduce  operat- 
ing expenses,  and  consequently  railroad  prac- 
tice is  steadily  making  trains  heavier  and 
heavier. 

Train  Speeds. — Trains  must  be  operated  at 
varying  speeds  since  some  kinds  of  traffic  de- 
mand higher  speeds  than  other  kinds,  and  on 
every  railroad  there  are  some  places  where  it 
is  safe  and  economical  to  run  faster  than  at 
other  places.  To  meet  the  needs  for  quick 
time  and  to  utilize  railroads  to  the  best  advan- 
tage, it  is  necessary  that  speeds  be  adjusted  to 
passing  conditions  of  tracks,  or  for  grade,  or 
for  regard  to  cautionary  signals,  or  for  stand- 
ing on  sidings,  or  a  thousand  different  and 
ever  varying  matters.  Since  the  business  of 
railroads  is  to  move  traffic  in  the  greatest 
quantity  and  in  the  shortest  time  practicable  at 
reasonable  cost,  train  speeds  must  be  kept  al- 
ways at  the  maximum  that  safety  and  econo- 
my will  permit,  and  since  conditions  of  safety 
and  economy  vary  with  every  run  and  with 
nearly  every  mile  of  every  run,  the  required 
speed'  varies  from  the  lowest  speed  or  standing 
still  to  the  highest  speed  and  therefore  rail- 
road motive  power  should  be  economical  at  all 
speeds. 

Density  of  Traffic. — The  density  of  railroad 
traffic  may  be  anything,  from  the  train  each 
way  per  day  on  some  roads,  to  as  many  trains 
as  can  be  crowded  over  the  tracks  on  some 
other  roads.  On  some  roads  the  traffic  may  be 
best  served  with  single  cars,  as  on  interurban 
trolley  roads  or  where  gasoline  motor  cars  are 
used,  while  on  other  roads  it  may  be  best 
served  with  maximum  weight  trains,  either 
passenger  or  freight,  as  is  common  on  many 
main  lines. 

Power  per  Train. — This  depends,  of  course, 
on  the  weight  and  speed  of  trains,  on  the 
grades  to  be  climbed,  on  the  stops  and  starts 
required,  etc. 

Since  the  total  power  and  the  tractive  effort 
required  vary  according  as  the  train  is  stand- 
ing still,  or  is  being  accelerated,  or  is  running 
at  maximum  speed,  or  is  climbing  a  grade,  or 
is  coasting  down  grade,  the  power  and  tractive 
effort  are  constantly  varying  from  zero  to 
maximum.  \  locomotive  of  1,000  h.  p.  will 
handle  a  1,000-ton  train  under  certain  condi- 
tions of  speed  grade,  etc.,  but  under  other  con- 
ditions 1.000  h.  p.  or  more  may  be  required  for 


a  250-ton  train,  or  a  50-ton  electric  car  may  in 
certain  kinds  of  service  require  400  to  500  h.  p 
per  car  to  make  its  schedule. 

Amount  of  Localized  Power  Required  on 
Railroads. — Modern  steam  railroad  trains  on 
main  lines  use  locomotives  capable  of  deliver- 
ing 700  to  1,400  h.  p.  or  more  each,  and  trains 
are  often  passing  or  following  or  double  head- 
ed so  that  even  on  single  track  roads  2,000  to 
4,000  or  more  horsepower  may  be  required  by 
frains  within  comparatively  short  distances  of 
each  other. 

Wide  variations  in  all  of  the  above  factors— 
that  is.  in  train  weights,  train  speeds,  density 
of  traffic,  power  per  train,  and  power  concen- 
trated at  local  points  on  a  railroad — may  oc- 
cur at  different  times  and  places  on  a  single  rail- 
road or  section  of  track.  W\  of  these  condi- 
tions must  be  met  by  railroad  motive  power. 

Choice  of  Systems.  — V^\\\c\\  of  the  three 
well  known  electric  systems,  each  of  which  has 
its  ardent  and  often  partisan  advocates,  is  best 
adapted  to  meet  all  of  the  variable  conditions? 

The  systems  are : 

(1)  The  direct  current  system. 

(2)  The  single  phase  system. 

(3)  The  three  phase  system. 

Each  System  Differs  Radically  from  the 
Others. — The  electric  motors  used  in  each  sys- 
tem are  fundamentally  different  from  the  mo- 
tors used  in  the  other  two  systems,  and  re- 
quire a  different  kind  of  electric  current  for 
their  operation,  and  this  necessitates  for  each 
system  different  apparatus  for  the  distribution 
of  the  electric  power.  I  propose  to  discuss  the 
relative  merits  of  the  three  systems  briefly 
from  the  standpoints  of  reliability  and  of 
economy  of  construction  and  operation. 

Power  Plants  for  the  Three  Electrical  Sys- 
tems Compared. — The  electric  power  generat- 
ing stations  are  usually  steam  turbine  or  hydro- 
electric plants.  Gas  engines  have  not  come 
into  extensive  use  for  furnishing  power  to 
electric  railroads.  The  cost  and  efficiency  of 
the  power  plants  for  the  three  systems  do  not 
differ  greatly,  for  although  single-phase  gen- 
erators are  more  costly  than  the  three-phase 
generators  used  for  the  other  two  systems,  the 
total  engine  and  boiler  power  usually  has  to  be 
somewhat  greater  for  direct-current  and  three- 
phase  than  for  single-phase  operation.  This  is 
because  the  losses  are  greater  in  direct-current 
trolleys  or  third  rails,  and  in  direct-current 
substations   than   in   single-phase   trolleys  and 
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transformer  stations,  and  because  three-phase 
motors  under  ordinary  railroad  conditions 
make  greater  fluctuations  in  the  load  on  the 
power  plant  than  single-phase  and  direct-cur- 
rent motors  do.  In  spite  of  the  greater  ca- 
pacity ill  engines  and  boilers  for  direct-current 
operation  of  railroads  than  for  single  phase,  it 
may  often  occur  that  the  K.  V.  A.  or  apparent 
electrical  output  will  be  greater  for  single- 
phase  than  for  direct-current  service,  due  to 
the  difference  in  tlie  power  factor  of  the  cur- 
rent supplied. 

For  three-phase  main-line  railroad  electrical 
operation  the  power  plant  will  generally  be 
somewhat  larger  and  more  costly  than  for 
either  direct  current  or  single  phase.  This  is 
especially  the  case  where  variable  heavy 
grades  are  encountered  or  where  heavy  trains 
are  frequently  accelerated,  and  is  caused  by 
the  characteristics  of  three-phase  motors  which 
tend  to  make  high  peak  loads  on  the  power 
plant  when  worked  at  the  widely  varying 
tractive  efforts  and  speeds  usual  in  railroad 
work.    This  will  be  discussed  later. 

Under  most  conditions  the  total  of  the  va- 
riations described  does  not  cause  a  large  dif-' 
ference   in   the   cost   of   the   power   plants   re- 
quired for  the  three  electric  railroad  systems. 

Ordinarily  the  cost  of  steam-turbine  plants 
for  railroad  electrical  operation  is  somewhere 
in  the  neighborhood  of  25  per  cent  to  40  per 
cent  of  the  total  cost  of  electrical  equipment. 
It  more  closely  approaches  the  larger  propor- 
tion of  the  whole  cost  when  the  traffic  is  dense, 
requiring  a  large  supply  of  power  per  mile  of 
track,  or  where  high-tension  single-phase  trol- 
leys are  used,  which  by  their  relatively  low 
cost  reduce  the  total  cost  of  electrical  equip- 
ment, thereby  making  the  cost  of  the  power 
plant  a  larger  proportional  part  of  the  whole 
electrification  cost. 

Power  Transmission  and  Distribution  Lines 
and  Equipment,  Including  Substations  or 
Transformer  Stations.  Compared  for  the  Three 
Electric  Railroad  Systems. — The  power  trans- 
mission and  distribution  system  forms  the  link 
between  the  power  plant  and  the  electric  loco- 
motives or  cars.  It  consists  of  trolley  lines  or 
third  rails,  of  feeder  cables,  of  track  bonding, 
of  substations,  and  of  high-tension  transmis- 
sion lines.  The  aggregate  cost  of  these  items 
is  the  largest  or  at  least  a  very  large  part  of 
the  total  cost  of  electrification  for  heavy  rail- 
road operation.  Where  direct  currents  are 
used  the  power  transmission  and  distribution 
apparatus  generally  costs  more  than  either  the 
power  plant  or  the  electric  locomotives  and 
motor  cars,  and  is  liable  to  be  between  40  per 
cent  and  60  per  cent  of  the  total  electrification 
cost,  and  is  especially  high  where  heavy  trains 
are  to  be  operated  requiring  large  units  of 
power  distributed  over  long  sections  of  track. 
Under  these  conditions,  even  where  advantage 
is  taken  of  the  most  modern  improvements, 
using  1,200  volts  direct  current  on  trolleys  or 
third  rails,  the  cost  of  direct-current  distribu- 
tion apparatus  is  still  the  largest  cost  item  for 
electrical  equipment. 

Where  single-phase  apparatus  is  used  the 
electric  power  transmission  and  distribution 
system  is  greatly  simplified  and  cheapened.  A 
single  high-tension  trolley  wire  is  substituted 
for  the  trolley  wire  or  third  rail  and  feeder 
cables  of  the  direct-current  system,  and  static 
transformer  stations  are  substituted  for  direct- 
current  substations  in  which  there  are  both 
static  transformers  and  rotary  converters  or 
motor  generators.  The  single-phase  trolley 
system  is  equally  suitable  for  light  infrequent 
service  and  for  heavy  dense  service  or  for 
large  units  of  power  infrequently  operated. 
The  substations  are  widely  separated,  and 
their  cost,  as  well  as  the  cost  of  the  distribu- 
tion conductors,  is  much  less  for  single  phase 
than  for  direct  current,  so  that  the  combined 
cost  of  the  substations  and_  transmission  and 
distribution  conductors  may  be  fairly  stated 
under  average  railroad  conditions  to  be  about 
one-quarter  to  two-thirds  as  costly  for  single 
phase  as  for  direct  currents. 

Where  three-phase  apparatus  is  used,  high- 
tension  alternating-current  trolleys  are  em- 
ployed and  three  conductors  are -necessary  to 
carry  the   current   for  three-phase   motors,  so 


that  two  separately  insulated  trolley  wires  arc 
necessary  in  conjunction  with  the  track  rails. 

Three-phase  motors,  as  will  be  hereafter  ex- 
plained, can  be  built  for  working  on  higher 
potentials  than  can  either  direct-current  mo- 
tors or  single-phase  motors  as  ordinarily  used. 
For  this  reason  the  potential  employed  on 
three-phase  trolley  lines  is  u.'ually  applied  di- 
rectly to  the  motors  without  intermediate  re- 
ducing transformers  carried  on  the  locomo- 
tives or  cars.  The  desirability  of  working  the 
motors  without  transformers,  combined  with 
the  difficulty  of  separately  insulating  two  trol- 
ley conductors  for  very  high  potentials,  has 
generally  prevented  the  use  of  as  high  poten- 
tials on  three-phase  trolleys  as  are  common  on 
single-phase  trolleys.  The  latter  are  often  built 
for  11.000  volts  potential  on  the  trolley,  while 
according  to  present  practice  3,300  volts  is 
usual  and  6,GO0  volts  is  high  for  three-phase 
trolleys,  though  in  the  latter  case  reducing 
transformers  are  generally  used  on  the  trains. 

Three-phase  motors  for  their  successful  op- 
eration under  the  varying  loads  encountered  in 
railroad  work  require  more  uniform  potential 
supplied  to  them  than  is  required  by  either 
single-phase  motors  or  direct-current  motors, 
and  in  order  to  maintain  better  potential  regu- 
lation on  the  trolley  at  the  relatively  low  volt- 
ages at  which  three-phase  trolleys  are  general- 
ly operated  as  compared  with  single-phase 
trolleys,  it  is  necessary  to  locate  transformer 
stations  closer  together  on  three-phase  lines 
than  on  single-phase  lines.  For  heavy  trains 
the  number  of  transformer  stations  will  gen- 
erally be  more  than  double  as  many,  and  un- 
der certain  conditions  three  or  four  times  as 
many  for  three-phase  as  for  single-phase  in- 
stallations. 

There  is  another  thing  about  three-phase 
transformer  stations  for  railroads  that  is  be- 
coming more  important  than  it  was  a  few 
years  ago  when  it  was  not  practical  to  use  as 
high  a  potential  on  transmission  lines  as  can 
be  advantageously  used  today.  Three-phase 
transformer  stations  require  either  one  three- 
phase  transformer  or  three  single-phase  trans- 
formers. It  is  much  more  costly  to  build  one 
very  high  voltage  three-phase  transformer  or 
three  single-phase  transformers  than  one  sin- 
gle-phase transformer  of  the  same  aggregate 
output.  In  other  words,  the  cost  of  trans- 
formers per  kilowatt  of  capacity  is  very  much 
greater  for  three  small  units  than  for  one 
large  unit,  especially  when  they  are  for  very 
high  primary  potentials  such  as  100,000  or 
110,000  volts.  It  is  now  well  established  that 
110,000  volts  or  thereabouts  will  be  widely 
used  in  large  long-distance  power-transmission 
schemes,  the  increase  in  potential  over  the 
practice  of  a  few  years  ago  having  been 
brought  about  largely  by  improvements  in  line 
insulators,  especially  of  the  suspended  type. 

I  cannot  state  just  what  the  relative  cost  of 
three-phase  and  single-phase  power  transmis- 
sion and  distribution  systems  will  average  for 
the  ordinary  requirements  of  railroads,  but  it 
is  clear  that  with  two  trolley  wires  for  the 
three-phase  system  instead  of  one  wire  as  for 
single  phase,  and  with  transformer  stations 
two  or  three  times  as  frequent  for  the  three- 
phase  as  for  the  single-phase  system,  the  cost 
for  the  three-phase  system  will  be  considerably 
increased,  and  will  probably  average  some- 
where from  30  to  80  per  cent  more  for  three 
phase  than  for  single  phase. 

Relative  Weight  and  Operating  Characteris- 
tics of  Direct  Current  and  of  Single  Pliase 
and  of  Three  Phase  Electric  Railroad  Motors. 
— The  three  distinct  types  of  motors  used  in 
railroad  work  determine  the  three  standard 
systems — that  is,  the  direct-current  system,  the 
single-phase  system  and  the  three-phase  system 
— and  the  motors  all  differ  in  cost  and  weight 
and  method  of  operation. 

Direct-Current  Motors. — The  diflfer^iit  types 
of  motors  may  be  conveniently  compared  by 
taking  the  direct  current  motor  as  the  basis  of 
comparison,  since  it  is  the  oldest  and  best 
known  in  railroad  work.  It  should,  however, 
be  noted  in  this  connection  that  only  within 
the  last  few  years  have  direct-current  railroad 
motors  been  commonly  built  with  so  called 
commutating  poles,  and  they  are  now  known 
as  interpole  motors,  and  the  new  construction 


has  greatly  improved  them.  Formerly  the  ca- 
pacity of  direct-current  motors  for  heavy  sud- 
den overloads  was  liinited  chiefly  by  commuta- 
tion, and  the  ma.ximum  voltage  for  which  they 
were  practically  built  was  somewhere  between 
(100  and  700  volts.  The  use  of  interpoles  has 
considerably  increased  this  limit,  especially  for 
large  motors,  and  has  largely  done  away  with 
sparking  on  the  commutator  and  flashing  over, 
so  that  now  overheating  is  the  principal  thing 
that  limits  the  capacity  of  direct-current  mo- 
tors of  the  latest  design. 

Single-Phase  Motors. — Single-phase  motors 
for  railroad  work  are  very  similar  in  con- 
struction and  in  operating  characteristics  to 
direct-current  railroad  motors.  They  are  se- 
ries wound,  variable-speed  motors,  and  have 
compensating  windings.  Their  compensating 
winding  is  differently  arranged  from  the  inter- 
pole windings  of  direct-current  motors,  but 
performs  a  similar  function,  which  is  to  im- 
prove commutation,  and  at  the  same  time  it 
improves  the  power  factor  by  reducing  the 
self  induction  of  the  motors. 

Single-phase  motors  are  generally  designed 
to  work  with  variable  voltages  up  to  about  350 
volts  maximum  applied  to  the  motor,  and  ex- 
perience has  pretty  well  demonstrtaed  that 
when  everything  is  considered,  15  cycles  or 
thereabouts  is  the  best  current  frequency  to 
employ. 

High  potentials  are  used  on  single-phase 
trolleys  and  whatever  the  potential  may  be, 
whether  11,000  volts  or  more  or  less,  the  po- 
tential is  reduced  for  the  motor  by  transform- 
ers carried  on  the  locomotives  or  motor  cars. 
There  is  one  type  of  single-phase  motor  called 
a  "repulsion"  motor  that  is  used  in  Europe  to 
a  limited  extent.  It  is  practically  a  motor  and 
transformer  combined  and  is  heavier  than  or- 
dinary single-phase  motors,  but  11,000  volts, 
which  is  a  common  and  economical  single- 
phase  trolley  voltage,  is  too  high  for  economy 
and  safety  on  repulsion  motors  without  sep- 
arate transformers. 

An  important  difference  in  operation  results 
from  the  difference  in  the  motor  control  ap- 
paratus used  for  direct-current  and  for  single- 
phase  motors.  Direct-current  railway  motors 
are  governed  to  vary  the  speed  and  tractive 
effort  by  connecting  them  in  series  and  in 
parallel,  by  varying  the  field  strength  and  by 
iiiserting  resistance  in  the  circuits  to  regulate 
the  flow  of  the  direct  current.  Single-phase 
motors  are  governed  in  speed,  etc.,  by  applying 
varying  potentials  to  them  from  different  po- 
tential taps  on  the  transformer  from  which 
they  get  their  current  supply.  Thus  the  trans- 
formers serve  the  double  purpose  of  reducing 
the  potential  for  the  motors  and  varying  it  to 
govern  the  speed.  , 

Single-phase  railroad  motors  are  heavier  and 
more  costly  than  direct-current  railroad  mo- 
tors of  the  same  capacity.  Designers  state  that 
the  difference  is  somewhere  between  10  and  25 
per  cent  in  weight  and  25  to  50  per  cent  in  cost 
in  favor  of  direct-current  motors  as  compared 
with  single-phase  motors.  The  transformers 
required  for  single-phase  electric  locomotives 
will  generally  constitute  about  5  to  10  per  cent 
of  the  total  locomotive  weight,  and  the  motors 
themselves  will  generally  constitute  about  one- 
quarter  to  one-third  of  the  locomotive  weight. 
Additional  weight  seldom  has  to  be  put  into 
the  locomotive  frame  and  running  gear  to  car- 
ry the  extra  weight  of  the  transformers  and 
single-phase  motors  when  compared  with  di- 
rect-current motors,  because  when  the  locomo- 
tive frame  is  designed  with  sufficient  strength 
to  withstand  the  shocks  encountered  in  opera- 
tion it  is  strong  enough  to  carry  all  the  load 
put  upon  it  with  single-phase  apparatus.  There 
are  so  many  conditions  entering  into  the  design 
of  electric  locomotives  that  it  is  very  difficult  to 
determine  an  average  difference  in  wei.cht  be- 
tween direct-current  and  single-phase  designs 
with  any  reasonable  approximation.  For  one 
thing,  the  need  for  series  parallel  control  with 
direct-current  makes  it  neces.sary  to  always  use 
either  two  or  four  motors  to  get  an  even  num- 
ber for  connecting  in  series,  when  one  or  three 
motors  might  otherwise  be  lighter  and  more 
convenient,  and  of  course  there  is  no  need  for 
series  parallel  control  with  single  phase  mo- 
tors. Then  again  the  entire  weight  of  any 
electric  locomotive  is  sometimes  necessary  to 
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get  sufficient  adhesion  to  the  track  to  pre- 
vent slipping  the  driving  wheels.  This  occurs 
in  many  designs  of  single-phase  freight  loco- 
motives, so  that  if  the  weight  were  not  in  the 
mechanism,  cast  iron  or  other  weights  would 
have  to  be  added  to  get  adhesion. 

In  locomotive  design  we  might  perhaps  rea- 
sonably sav  that  if  single-phase  motors  are  'Ij 
per  cent  heavier  than  direct-current  or  three- 
phase  motors,  the  additional  weight  would  be  8 
per  cent  of  the  weight  of  the  locomotive  and 
that  this  weight  and  7  per  cent  additional  for 
transformers  would  make  single-phase  locomo- 
tives 15  per  cent  (more  or  less)  heavier  than 
direct-current  locomotives. 

As  already  explained  this  e.xtra  weight  will 
often  not  be  objectionable  from  an  operating 
point  of  view  for  freight  locomotives,  as  it 
may  be  necessary  to  secure  adhesion,  but  extra 
weight  of  machinery  of  course  always  makes 
extra  construction  cost,  and  it  will  almost  al- 
ways be  objectionable  in  operation,  as  well  as 
in  first  cost,  with  high-speed  passenger  loco- 
motives. I  want  to  caution  you  that  lo  per 
cent  is  not  a  uniform  factor  for  difference  in 
weight  between  direct-current  and  single-phase 
locomotives,  for  under  some  circumstances 
single-phase  locomotives  may  actually  be  light- 
er than  equivalent  direct-current  locomotives, 
or,  on  the  other  hand,  under  certain  circum- 
stances they  may  be  more  than  15  per  cent 
heavier  than  direct-current  locomotives. 

Proportion  of  the  Cost  of  Electric  Locomo- 
tives and  Electric  Eqitipvient  of  Cars  to  the 
whole  Cost  of  Railroad  Electrification.— 11  is 
difficult  to  give  an  approximate  ratio  between 
the  cost  of  electric  locomotives  and  electr-c 
apparatus  on  motor  cars  and  the  whole  cost  of 
equipping  railroads  for  electrical  operation. 

For  complete  divisions  of  lOU  miles  or  more 
on  a  single-track  main-line  railroad,  where  the 
trains  are  heavy  and  frequent,  the  cost  of 
electric  locomotives  may  be  25  per  ceiit  to  40 
per  cent  of  the  total  cost  of  electrification,  but 
where  the  trains  are  lighter  and  less  frequent 
this  will  be  reduced  to  say  15  per  cent  to  25 
per  cent  of  the  total  cost.  On  this  basis,  if 
single-phase  locomotives  cost  more  than  direct 
current  in  proportion  to  twice  the  diiTerence  of 
their  weights,  or  say  they  cost  about  30  per 
cent  more,  this  difference  in  cost  between 
singie-phase  and  direct-current  locomotives  will 
amount  to  about  4.5  per  cent  to  12  per  cent  of 
the  total  cost  of  railroad  electrification,  but 
under  ordinary  conditions  this  is  many  times 
offset  by  the  higher  cost  of  power  transmis- 
sion and  distribution  by  direct  currents  than 
by  single-phase  currents. 

On  interurban  electric  roads,  operating  cars 
at  one  hour  to  one-half  hour  headway,  the  cost 
of  the  motors  and  electric  equipment  on  the 
cars  for  direct-current  apparatus  may  be  about 
0  per  cent  to  8  per  cent  of  the  total  electrifica- 
tion cost,  and  it  is  about  one-quarter  to  three- 
quarters  greater  for  single-phase  apparatus, 
including  transformers,  etc.  On  interurban 
lines  except  where  they  are  very  short  the 
difference  in  cost  between  direct-current  and 
single-phase  motors  is  generally  more  than 
offset  by  the  saving  in  cost  of  single-phase 
power  transmission  and  distribution  appara- 
tus and  on  long  interurban  lines  the  differ- 
ence is  a  good  many  times  offset  even  where 
1,200  volts  is  used  for  direct-current  distribu- 
tion. 

Three-Phase  Motors  and  the  Effect  on  Rail- 
road Operation  of  Their  Constant-Speed  Char- 
acteristics.— Three-phase  motors,  unlike  direct- 
current  and  single-phase  motors,  tend  to  main- 
tain constant  speed  at  all  loads.  They  are 
light  and  durable  and  cheap  to  build.  Their 
advocates  claim  that  on  their  continuous  rat- 
ing they  are  lighter  and  cheaper  than  direct- 
current  railroad  motors  of  the  same  capacity. 
I  am  not  certain  on  this  point  as  regards 
weight,  especially  since  direct-current  motors 
have  been  so  greatly  improved  by  commutat- 
ing  poles  and  improved  design.  Large  size 
three-phase  motors  have  somewhat  greater 
continuous  horse-power  capacity  than  direct- 
current  railroad  motors  of  the  same  outside 
dimensions,  but  tliev  are  usually  heavier  than 
direct-current  motors  of  the  same  dimensions. 
In  any  event  it  is  entirely  immaterial  for  rail- 
road work  how  the  two  types  of  motors  com- 


pare at  their  continuous  rating,  because  there 
is  very  little  railroad  work  in  which  the  mo- 
tive power  is  operated  at  a  constant  rating  or 
at  uniform  speed  and  tractive  effort.  The 
important  consideration  is,  which  motor  is  the 
best,  the  lightest,  and  the  cheapest  for  the 
varying  speeds  and  tractive  efforts  required  in 
propelling  railroad  trains.  Simple  three-phase 
motors  are  very  inefficient  at  all  speeds  but 
normal  constant  speed,  except  where  a  certain 
device  is  employed  by  which  it  is  possible  to 
operate  three-phase  motors  at  good  efficiency 
at  exactly  half  normal  speed,  or  by  another 
device  at  exactly  double  normal  speed.  Each 
of  these  devices,  which  are  known  as  cascade 
connections  and  pole-changing  devices,  require 
special  appliances,  and  the  use  of  both  on  one 
locomotive  or  motor  car  in  order  to  get  good 
efficiency  at  both  half  speed  and  double  speed 
as  well  as  at  normal  speed  would  be  very 
troublesome,  except  possibly  for  low-voltage 
motors  for  which  transformers  would  have  to" 
be  carried  on  the  locomotives.  Neither  of  the 
devices  gives  good  efficiency  at  intermediate 
speeds  or  at  starting,  and  as  a  consequence 
three-phase  motors  are  not  so  well  adapted  as 
other  railroad  motors  for  work  reqiiiring  fre- 
quent starting  or  frequent  variations  in  tractive 
effort  and  speed.  Other  speed  com1)inations 
than  the  above  are  possible,  but  add  still 
further  to  the  complication. 

One  of  the  results  of  constant-speed  opera- 
tion, as  I  mentioned  before,  is  to  cause  very 
heavy  demands  on  the  power  plant  when 
heavy  traction  is  needed.  This  may  be  best 
made  clear  by  referring  to  a  specific  condition. 
Suppose  a  2,000-ton  train  is  running  at  30 
miles  an  hour  on  a  level  track,  it  will  require 
14,000  lbs.  tractive  effort  to  propel  it.  The 
horse  power  exerted  will  be  1.120.  If  the 
same  train  encounters  a  1  per  cent  up  grade 
the  tractive  effort  required  will  be  54,0(10  lbs., 
and  at  the  same  speed — ^namely;  3o  miles  an 
hour — the  horse  power  exerted  will  be  4,330, 
which  would  make  a  heavy  peak  demand  on 
the  power  plant,  and  this  could  be  reduced 
only  by  using  a  half-speed  device.  There  is 
another  important  thing  to  be  considered 
where  constant  speed  is  maintained,  whether  it 
be  15  miles  per  hour  or  30  miles  per  hour  or 
any  other  constant  speed,  and  that  is  that  no 
advantage  can  be  derived  from  velocity  head, 
or  what  engineers  call  a  "running  start."  If 
the  speed  is  constant,  the  extra  work  on 
grades  must  be  supplied  just  as  it  occurs  with- 
out assistance  due  to  momentum,  and  corre- 
sponding power  must  be  supplied  by  the  power 
house,  resulting  as  in  the  previous  case  in 
heavy  peak  loads.  But  even  aside  from  the 
motors  and  power  plant  there  are  very  few 
instances  where  the  best  economy  and  safety 
can  be  had  by  running  trains  at  a  constant 
speed.  There  are  places  where  it  is  desirable 
to  run  fast  and  other  places  and  occasions 
where  it  is  best  to  slow  down  and  in  practical 
railroading  these  conditions  are  encountered 
continually. 

The  variable  speed  characteristics  of  direct- 
current  and  single-phase  motors  readily  per- 
mit a  reduction  in  train  speed  when  the 
tractive  effort  is  increased ;  in  fact,  unless 
controlled  by  the  motorman,  these  motors  will 
automatically  reduce  in  speed  with  increased 
tractive  effort,  thus  helping  to  keep  down  the 
total  power  demanded  at  the  time  that  tractive 
effort  is  greatest.  On  the  opposite  side  of  the 
case,  where  the  track  is  level  and  straight  and 
high  speed  is  desirable,  a  three-phase  motor 
cannot  exceed  a  certain  fi.xed  speed,  whereas  a 
variable-speed  motor,  especially  a  single-phase 
variable-speed  motor  that  can  be  supplied  with 
extra  high  potential  from  over-voltage  taps 
from  the  transformer,  can  take  advantage  of 
this  opportunity  to  make  extra  good  time ; 
also  trains  equipped  with  variable-speed  mo- 
tors can  take  advantage  of  velocity  head  or  a 
running  start  in  climbing  short  grades. 

Reliability  of  Electric  Railway  Apparatus. — 
Reliability  of  motive  power  is  of  prime  im- 
portance in  railroading  and  any  acceptable 
railroad  motor  must  be  reliable.  Fortunately 
experience  has  established  a  pretty  good  de- 
gree of  reliability  for  electric  motive  power. 

Reliability  of  Single-Phase  Motors. — Much 
speculation  and  some  doubt  has  been  current 


regarding  the  reliability  of  single-phase  rail- 
road motors.  This  should  be  set  at  rest  by  the 
results  accomplished  with  them. 

The  largest  single-phase  installation  is  on 
the  New  York  city  terminal  of  the  New  York, 
New  Haven  &  Hartford  railroad,  where  there 
are  40  or  50  1,000-h.  p.  single-phase  locomo- 
tives in  intercliangeable  operation  between 
11,OUO  volts,  25  cycles,  single-phase  current  and 
(j5u  volts  direct  current. 

This  installation  is  demonstrating  a  high  de- 
gree of  reliability,  not  only  for  the  motors,  but 
for  the  entire  electrical  plant  and  equipment. 
On  some  days  every  electric  locomotive  has 
been  in  service,  none  being  in  the  repair 
shops.  Such  a  thing  would  not  occur  with 
forty  or  more  steam  locomotives.  The  num- 
ber of  electric  locomotive  miles  made  per  mo- 
tive-power delay  on  the  New  Haven  road  has 
averaged,  for  several  months  at  a  time,  one 
failure  or  delay  in  15,000  to  17,000  locomotive 
miles.  This  is  two  or  three  times  as  many 
miles  as  is  averaged  per  motive  power  delay 
with  steam  locomotives  in  the  same  kind  of 
service. 

The  heavy  single-phase  freight  locomotives 
in  service  on  the  Grand  Trunk  railway  in  the 
Detroit  River  tunnel  between  Port  Huron  and 
Sarnia  likewise  give  very  reliable  service. 

Including  interurban  electric  roads  there  are 
over  20  single-phase  electric  systems  in  opera- 
tion in  America,  and  over  25  in  Europe,  and 
while  minor  difficulties  have  been  encountered 
in  some  places  an  excellent  operating  relia- 
bility has  been  demonstrated  for  single-phase 
apparatus. 

Reliability  of  Three-Phase  Motors. — There 
is  not  so  much  practical  railroad  experience 
upon  which  to  base  judgment  regarding  the  re- 
liability of  three-phase  motors  as  there  is  for 
direct-current  and  single-phase  motors,  but 
such  railroad  experience  as  there  is,  together 
with  the  extensive  use  of  three-phase  motors 
for  industrial  work,  points  to  an  excellent  de- 
gree of  reliability  that  is  unexcelled  in  any 
type  of  motor. 

Reliability  of  Direct-Current  Motors. — The 
wide  use  of  series-wound  direct-current  mo- 
tors by  railroads  has  thoroughly  established 
their  reliability. 

Cost  of  Maintenance  of  Electric  Motors  and 
Locomotives. — Time  will  not  permit  much  dis- 
cussion of  locomotive  maintenance  costs,  but 
experience  has  demonstrated  that  it  will  aver- 
age less  for  well  constructed  electric  locomo- 
tives of  all  types  than  for  steam  locomotives. 

In  America  the  maintenance  cost  of  the 
heavy  direct-current  and  single-phase  electric 
locomotives  for  use  on  various  railroad  sys- 
tems is  low  in  all  cases.  The  roads  using 
heavy  electric  locomotives  are: 

(1)  The  Baltimore  &  Ohio  R.  R.— Direct- 
current  locomotives  used  in  tunnel  in  Balti- 
more. 

(2)  The  New  York  Central  R.  R.— Direct- 
current  locomotives  used  on  New  York  city 
terminal. 

(3)  The  New  Haven  R.  R.  interchangeable 
single-phase  and  direct-current  locomotives 
used  between  New  York  city  and  Stamford,  as 
already  mentioned. 

(4)  The  Grand  Trunk  Railroad.— Single- 
phase  locomotives,  previously  mentioned,  used 
in  the  Detroit  River  tunnel. 

An  interesting  tabulation  of  the  compara- 
tive cost  of  repairs  for  steam  and  electric  lo- 
comotives has  recently  been  published  by  Mr. 
L.  R.  Pomeroy  in  a  paper  presented  before 
the  Engineering  Society  of  Columbia  Univer- 
sity. He  segregates  the  items  of  repair  cost 
for  both  steam  and  electric  locomotives  and 
gives  the  total  cost  of  the  repairs  of  electric 
locomotives  at  about  40  per  cent  of  the  cost 
of  repairs  of  steam  locomotives.  He  gives  a 
little  over  one-third  of  the  total  cost  of  elec- 
tric locomotive  repairs  as  belonging  to  the 
motors,  the  remainder  being  for  repairs  of 
running  gear,  for  painting,  etc. 

It  is  reasonable  to  suppose  that  single-phase 
motors  being  more  costly  and  somewhat 
heavier  than  direct-current  motors,  will  cost 
more  for  repairs;  but  even  if  the  cost  of  re- 
pairs on  single-phase  motors  should  be  25  per 
cent  more  than  on  direct-current  motors,  this 
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increase  will  add  less  than  10  per  cent  to  the 
total  cost  of  locomotive  repairs,  provided  Mr. 
Pomeroy  is  correct  in  his  estimate,  which  gives 
the  repairs  of  electrical  machinery  as  three- 
eighths  of  the  total  cost  of  electric  locomotive 
repairs.  Likewise  for  three-phase  locomotive, 
since  tlie  repairs  on  the  motors  are  only  a 
small  part  of  the  cost  of  repairs  on  the  whole 
locomotive,  the  possible  saving  by  the  use  of 
three-phase  instead  of  direct-current  or  single- 
phase  motors  can  never  be  a  relatively  large 
item.  As  regards  motor  cars  the  cost  of  re- 
pairs of  the  electric  equipment  has  long  been 
known  to  be  very  low. 

Efficiency  of  Distribution  Systems  Com- 
pared.— Brief  mention  has  already  been  made 
of  the  difference  in  efficiency  between  the  di- 
rect-current and  alternating-current  electric 
power  distribution  systems,  but  without  giving 
relative  figures. 

All  moderate  and  large  size  direct-current 
railway  systems  employ  rotary  converter  or 
motor  generator  substations  located  at  fre- 
quent intervals  along  their  tracks  to  change 
the  alternating  current  from  the  high-tension 
lines  to  direct  current  for  the  trolley  or  third 
rail.  The  apparatus  in  direct-current  substa- 
tions includes  moving  machines  that  are  neces- 
sarily operated  iriuch  of  the  time  under  light 
loads;  also  the  drop  in  the  direct-current  trol- 
leys or  third  rail  at  time  of  heavy  loads  is 
large,  and  the  average  result  is  that  on  direct- 
current  systems  much  electric  power  is  lost 
between  the  power  house  and  the  trolley 
wheels  or  other  collecting  devices  on  the 
trains.  On  many  large  direct-current  rail- 
roads this  average  loss  in  power  amounts  to 
40  per  cent  or  .50  per  cent,  more  or  less,  but 
is  seldom  as  low  as  .35  per  cent.  These  are 
average  losses  and  indicate  the  all-day  efficien- 
cy of  the  power  transmission  and  distribution 
systems,  and  should  not  be  confused  with  the 
loss  at  times  of  heavy  load,  or  so  called  peak 
load,  on  the  power  house,  which  latter  loss  is 
the  amount  by  wliich  the  maximum  power- 
house output  exceeds  the  sum  total  of  the 
electric  power  taken  simultaneously  by  the 
trains. 

With  the  single-phase  and  the  three-phase 
railroad  systems  the  loss  in  electric-power 
transmission  and  distribution  is  very  much 
less  than  with  direct  current.  On  the  large 
single-phase  installation  of  the  New  Haven 
road  no  transformer  stations  are  used,  as  the 
current  from  the  generators  is  conducted  di- 
rectly to  the  locomotives.  The  same  thing  is 
true  in  the  single  phase  plant  of  the  Grand 
Trunk  railroad  at  the  Detroit  River.  The 
transmission  and  distribution  losses  at  these 
places  probably  average  less  than  5  per  cent, 
and  even  where  transformer  stations  are  used 
with  single-phase  apparatus  the  losses  are 
small,  but  are  somewhat  greater  than  5  per 
cent.  The  above  statements  about  the  efficiency 
of  single-phase  distribution  apply  also  to  three- 
phase  distribution,  but  in  a  lesser  degree,  be- 
cause while  both  systems  employ  transformer 
stations  without  moving  parts,  three-phase  sta- 
tions have  to  be  closer  together  than  single- 
phase  stations  and  consequently  the  transform- 
er losses  are  greater  in  the  aggregate. 

Efficiency  of  the  Three  Types  of  Motors 
Compared. — A  comparison  of  the  full-load 
efficiency  of  the  three  kinds  of  motors  shows 
several  per  cent,  probably  3  per  cent  to  4  per 
cent,  in  favor  of  direct-current  and  three- 
phase  motors  compared  with  the  single  phase, 
and  this  difference  is  increased  2  per  cent  or  3 
per  cent  by  the  losses  in  the  transformers 
used  with  single-phase  motors;  but  this  dif- 
ference is  partly  or  wholly  offset  by  the  supe- 
rior efficiency  of  the  control  of  single-phase 
motors,  which  makes  no  use  of  resistances  to 
cut  down  the  current  when  starting  and  when 
running  slow,  as  is  done  with  direct-current 
and  three-phase  motors.  In  any  event  wheth- 
er or  not  the  lower  full-load  efficiency  of  sin- 
gle-phase motors  and  transformers  as  com- 
pared with  other  motors  is  entirely  offset  by 
difference  in  the  efficiency  of  control,  this  dif- 
ference in  efficiency  is  very  small  compared 
with  the  difference  in  efficiency  of  the  power 
transmission  and  distribution  systems  which  is 
in  favor  of  the  single-phase  system,  as  already 
described. 


Direct-Current  Substations,  Operating  and 
Maintenance  Costs. — There  is  one  large  item 
of  operating  labor  and  maintenance  cost  that 
must  not  be  overlooked  and  which  is  necessary 
where  heavy  direct  currents  are  used,  but  that 
has  no  counterpart  in  single-phase  and  three- 
phase  operation.  It  is  the  attendance  and  re- 
pairs of  the  moving  machinery  in  direct-cur- 
rent substations.  This  is  a  heavy  expense  and 
for  ordinary  conditions  will  run  between  $2,000 
and  $3,000  per  substation  per  year. 

Uniform  Electric  Railway  System. — Trans- 
portation constantly  requires  interchange  of 
traffic  between  railroads,  and  this  makes  in- 
terchange of  appliances  and  uniformity  of 
systems  highly  desirable  even  if  not  abso- 
lutely essential.  The  use  of  special  appli- 
ances to  gain  a  slight  advantage  in  some  par- 
ticular limited  case  will  not  be  justified  in  rail- 
road work.  If  a  standard  and  uniform  system 
can  be  found  that  will  economically  and  satis- 
factorily meet  all  of  the  many  demands  on 
railroad  motive  power.  A  choice  between  the 
three  existing  systems  should  not  be  based 
upon  consideration  of  those  parts  of  the  sys- 
tem in  which  there  is  no  great  difference  in 
cost  or  efficiency  or  in  their  practical  opera- 
tion. It  has  been  pointed  out  that  (except  in 
the  matter  of  operating  three-phase  motors) 
the  difference  in  these  regards  between  the 
three  systems  is  not  nearly  so  great  in  the 
power  houses  or  in  the  electric  motors  on  the 
trains  as  it  is  in  the  apparatus  for  the  trans- 
mission and  distribution  of  electric  power 
from  the  power  house  to  the  trains.  For  or- 
dinary railroad  conditions  the  transmission 
and  distribution  apparatus  is  the  most  costly 
part  of  railroad  electrification  and  is  the  part 
in  which  there  is  a  vast  difference  between  the 
different  systems.  If  we  could  entirely  elimi- 
nate the  'cost  of  this  part,  together  with  the 
losses  sustained  in  delivering  electric  power 
from  the  power  house  to  moving  trains,  train 
propulsion  with  electric  power  would  be  so 
much  more  economical  than  with  steam  that 
steam  locomotives  would  be  supplanted  by 
electric  locomotives  just  as  steam  engines  in 
industrial  plants  are  being  supplanted  by  elec- 
tric motors  receiving  power  from  large  central 
stations. 

There  is  no  present  prospect  of  such  a  per- 
fect w'ireless  method  of  distributing  electric 
power  from  power  houses  to  railroad  trains, 
but  highly  efficient  and  reasonably  economical 
apparatus  is  available  for  the  work. 

There  Should  Be  as  Little  Dead  Weight  as 
Possible  on  the  Wheels  and  Axles. — I  will 
next  mention  a  few  important  points  to  be 
considered  in  connection  with  electric-locomo- 
tive designs. 

You  all  know,  in  a  general  way,  how  the 
motors  are  mounted  on  the  earlier  designs  of 
street  cars  and  interurban  trolley  cars.  Re- 
ferring to  the  single  reduction  geared  motors, 
the  motor  is  suspended  horizontally  with  one 
end  carried  on  a  bearing  that  rests  on  a  car 
axle  and  the  other  end  is  mounted  with  some 
form  of  spring  support  resting  on  the  truck 
frame.  This  results  practically  in  dividing  the 
weight  of  the  motor  between  two  supports; 
one  of  the  supports  is  the  motor  bearing  on 
the  axle  and  the  weight  of  the  motor  at  this 
point  is  not  spring  supported,  so  that  any 
shock  or  blow,  due  to  irregularities  in  the 
track  or  other  causes,  is  transmitted  directly 
to  the  heavy  motor,  and,  conversely,  whatever 
blow  is  transmitted  to  the  motor  is  returned 
with  equal  force  to  the  track,  since  for  every 
action  there  is  an  equal  reaction.  It  is  obvious 
that  the  force  of  the  blow  struck  will  depend 
on  the  amount  of  the  irregularity  in  the  track, 
on  the  velocity  with  which  the  wheel  strikes  it, 
on  the  weight  of  the  wheel  and  axle,  and  the 
weight  that  is  attached  inflexibly  to  the  axle. 
Therefore,  adding  half  of  the  weight  of  the 
motor  to  the  a.xle  in  the  manner  iust  de- 
scribed increases  the  force  of  the  b'ow  of  the 
wheels  upon  the  rails.  The  other  half  of  the 
motor,  being  carried  on  springs,  rides  easily 
on  the  track. 

Consider  for  a  moment  the  condition  re- 
garding weight  on  axles  of  steam-railroad 
rolling  stock.  On  steam  locomotives  the 
weight  that  bears  upon  the  track  without 
spring  supports  intervening  is  only  the  weight 


of  the  wheels,  axles,  and  journals,  since  the 
weight  of  the  locomotive  frame  is  carried  by 
springs  resting  on  the  journals.  Also  there  is 
some  weight  due  to  connecting  rods,  which  I 
will  mention  later,  but  the  entire  dead  weight, 
or  the  weight  that  is  not  spring  supported  ui  a 
steam  locomotive,  is  a  relatively  small  part  of 
the  total  weight.  The  same  is  true  of  steam- 
railroad  cars.  All  of  the  weight  of  the  cars 
excepting  the  wheels,  axles,  and  journal  boxes 
is  supported  on  springs. 

Some  people  have  had  tho  impression  that 
the  most  serious  single  cause  for  wear  on 
steam-railroad  tracks  is  the  unbalancing  due 
to  the  reciprocating  motion  of  the  locomotive 
cross  heads,  connecting  rods,  etc.  This  has 
always  been  balanced  as  far  as  possible,  but  it 
is  not  possible  to  completely  balance  it,  and  for 
this  reason  many  people  confidently  expected 
that  electric  locomotives  and  motors  which 
had  no  reciprocating  parts  would  be  far  easier 
on  the  track  than  steam  locomotives.  The  un- 
balanced effect  of  steam-locomotive  recipro- 
cating parts  is  undoubtedly  an  important 
sourc^  of  track  wear,  but  when  the  balancing 
is  properly  done  this  source  of  trouble  can  be 
very  fairly  well  taken  care  of. 

Experience  with  electric  motor  cars  and  lo- 
comotives did  not  at  first  wholly  fulfill  the 
early  hopes  of  electric  motor  advocates  for 
railroad  work.  When  heavy  cars  were  op- 
erated at  high  speeds,  it  was  found  that  the 
track  wear  was  much  higher  than  anticipated, 
and  it  is  evident  that  the  dead  weight  of  half 
of  the  motor  on  the  axle  is  a  very  serious 
cause  of  increased  track  wear,  especially  with 
high-speed  trains.  Some  of  the  most  skilled 
designers  of  electric  locomotives  and  motor 
cars  are  strenuously  discouraging  the  use  of 
any  construction  for  high  speeds  that  adds 
dead  weight  (by  which  I  mean  weight  that  is 
not  spring  supported)  to  the  weight  of  the 
wheels  and  axles.  There  are  two  practical 
ways  of  avoiding  this ;  one  method  is  called 
the  quill  suspension,  the  other  is  the  side-rod 
construction,  to  be  describer*  later  on  in  con- 
nection with  the  electric  locomotives  of  the 
Pennsylvania  R.  R.  New  York  terminal. 

For  the  quill  suspension,  a  tube  or  sleeve  is 
placed  around  the  axle  between  the  wheels. 
The  hole  in  the  tube  is  considerably  larger 
than  the  diameter  of  the  axle.  F"langed  heads 
or  arms  are  shrunk  on  to  the  ends  of  the 
tubes  and  springs  are  inserted  between  the 
flanges  or  arms  and  the  wheels  so  that  the  tube, 
or  quill  as  it  is  called,  is  supported  by  springs 
with  the  shaft  central  through  the  hole  in  the 
tube.  The  springs  permit  a  certain  latitude  of 
motion  up  and  down  and  in  a  circular  direc- 
tion up  to  the  limit  of  spring  compression  or 
extension.  In  some  recent  designs  of  motors, 
the  total  clearance  between  the  axle  and  the 
inner  side  of  the  tube  is  1%  ins.  For  gearless 
motors,  the  armature  is  built  up  on  the  tube 
or  quill  and  the  tube  is  the  armature  axle  and 
runs  in  the  motor  bearings.  The  weight  of 
the  motor  is  balanced  on  springs,  or  on  a 
frame  that  is  supported  on  springs,  the  whole 
weight  of  the  quill,  the  armature,  and  motor 
thus  being  spring  supported.  With  geared 
motors  the  gear  is  carried  on  the  quill,  as  is 
also  one  end  of  the  motor  itself,  thus  securing 
a  spring  support  instead  of  making  a  dead 
weight  on  the  axle.  » 

This  construction  has  been  found  very  ef- 
fective for  relieving  the  force  of  the  blow  of 
the  wheels  when  striking  irregularities  in  the 
track,  and  effectively  reduces  the  track  wear. 
The  importance  of  having  no  dead  weight  car- 
ried on  the  axles  increases  as  the  operating- 
speed  increases,  and  it  is  very  essential  at  high 
speed.  I  believe  that  few  people  realize  how 
essential  it  is  until  they  learn  from  experience 
and  observation.  The  pounding  due  to  a  rea- 
sonable amount  of  extra  dead  weight  on  the 
axle  may  not  be  serious  to  the  track  or  the 
motors  up  to  35  miles  per  hour,  more  or  less, 
but  becomes  very  hard  and  must  cause  serious 
wear  at  speeds  of  GO  miles  per  hour  or  over, 
and  where  the  dead  weight  is  great  it  will  be 
a  serious  factor  at  50  miles  per  hour  or  over. 

It  does  not  require  a  very  lengthy  descrip- 
tion to  show  how  the  dead  weight  is  relieved 
in  the  case  of  side-rod  locomotives.  In  these 
locomotives    the    motor    is    mounted    on    the 
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locomotive-frame,  which  is  carried  011  springs 
which  transmit  the  weight  to  the  journal 
boxes.  The  power  is  transmitted  through 
connecting-rods  to  a  jack-shaft  that  has  its 
bearings  in  the  locomotive-frame,  and  from 
the  jack-shaft  it  is  transmitted  again  by  con- 
necting-rods to  the  driving-wheels.  The  corr- 
necting-rods,  of  course,  require  counter-bal- 
ancing, and  this  is  done  for  electric-locomotive 
connecting-rods  more  effectively  than  it  can 
be  done  for  the  cross-heads  and  connecting- 
rods  of  steam-locomotives,  since  in  the  case 
of  the  electric-locomotives  the  motion  of  all 
the  connecting-rods  and  journals,  etc.,  is  circu- 
lar in  direction,  and  a  circular  movement  is 
possible  of  complete  balancing.  In  steam  lo- 
comotives the  motion  of  certain  parts,  like 
tlie  cross-heads,  is  reciprocating  and  cannot  be 
perfectly  balanced.  For  this  reason  the  bal- 
ance of  the  connecting-rods  on  electric  loco- 
motives can  be  made  more  perfect  than  the 
balance  of  the  connecting-rods  and  recipro- 
cating-parts  of  steam  locomotives. 

The  Center  of  Gravity  of  Locomotives 
Should  be  Fairly  High. — Regarding  high  and 
low  centers  of  gravity  in  locomotives,  experi- 
ence has  shown  that  locomotives,  especially 
for  high  speed,  should  have  the  center  of 
gravity  high  up.     One  of  the  reasons  for  this 


is  apparent  if  we  consider  the  effect  of  high 
speed  on  curved  tracks.  Consider  what  would 
happen  if  a  locomotive  could  be  built  with  a 
center  of  gravity  so  low  that  it  was  directly 
between  the  rails  and  therefore  on  a  level 
with  them.  Such  a  locomotive  could  be  run 
at  high  speeds  without  danger  of  turning  over 
on  curves  even  on  a  flat  track.  Whatever 
other  results  might  occur,  the  locomotive 
would  not  tend  to  tip  over,  but  would  press 
against  the  outside  rail  on  the  curve  in  a  hori- 
zontal direction,  and  this  "would  tend  to  push 
the  rail  over,  and  if  the  rail  would  not  turn 
over,  it  would  tend  to  push  the  whole  track 
over — ties  and  all — and  the  whole  track  has 
actually  been  moved  on  curves  by  locomotives 
of  very  low  center  of  gravity  running  at  high 
speeds.  Now  consider  the  case  of  a  locomo- 
tive with  a  high  center  of  gravity.  Such  loco- 
motives when  run  at  high  speeds  on  curves 
tend  to  turn  over.  This  is  countered  by  elevat- 
ing the  outer  rail,  but  still  the  tendency  to  turn 
over  occurs  on  curves  if  the  center  of  gravity 
is  high,  but  with  a  high  center  of  gravity  the 
tendency  to  turn  over  throws  the  weight  of 
the  locomotive  on  top  of  the  rail,  pressing  it 
down  instead  of  pushing  it  out  in  a  horizontal 
direction,  as  is  the  case  where  the  center  of 
gravity  is  low.     It  is  manifest  that  a  pressure 


on  top  of  the  rails  will  not  spread  the  track 
or  do  the  damage  that  a  horizontal  lateral 
pressure  will  cause. 

The  tendency  of  modern  electric-locomotive 
design— especially  for  high  speed  operation- 
is  toward  a  construction  in  which  the  dead  or 
un-spring-supported  weight  of  the  wheels  and 
axles  is  minimum  and  in  which  the  center  of 
gravity  of  the  locomotive  is  high. 

Geared  Versus  Side-Rod  Locomotives. — 
There  has  been  considerable  speculation  and 
controversy  reg:arding  the  relative  merits  of 
geared  locomotives  and  side-rod  locomotives 
for  powerful  machines.  The  New  York,  New 
Haven  &  Hartford  Railroad  Co.  is  going  to 
determine  this  matter  in  a  practical  way.  It 
has  contracted  for  two  very  powerful  moder- 
ate speed  locomotives  to  perform  equivalent 
work.  One  of  these  locomotives  is  already 
built  and  is  in  operation  with  gears.  The 
,  other  one  is  being  built  with  side  rods.  The 
motors  of  the  geared  locomotive  drive  through 
quills,  so  that  they  add  no  dead  weight  to  the 
axles  and  they  are  carried  vertically  above  the 
axles  instead  of  in  the  customary  horizontal 
position,  and  therefore  the  motors  are  easily 
accessible  and  the  center  of  gravity  is  higher 
than  it  would  be  if  they  were  horizontal. 
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Cost  of  Stopping  Trains — When  it  is 

Cheaper  to  Install  Interlocking 

Signals. 

Under  the  laws  of  Canada,  all  trains  are  re- 
quired to  come  to  a  full  stop  before  crossing 
another  railway  at  grade.  Mr.  C.  L.  Hackett, 
in  an  article  on  railway  signaling  in  the 
Canadian  Engineer,  shows  that  the  installa- 
tion of  interlocking  signals  is  an  actual  saving 
in  operating  expenses  when  trains  reach  a 
certain  number.  The  following  figures  are 
based  on  the  results  secured  by  Mr.  Peabody, 
signal  engineer  of  the  C.  &  N.  W.   Ry.,  who 
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having  experimented  with  different  trains, 
concluded  that  the  cost  of  stopping  and  again 
accelerating  a  train  to  its  original  speed  aver- 
aged 45  cts.  per  tain.  The  interlocking  plant 
considered  is  for  a  single  track  crossing,  where 
16  levers  would  be  required.  A  day  and  night 
towerman  would  be  required,  and  the  follow- 
ing is  the  estimated  annual  cost : 

Cost    of   interlocking,    complete $4,800.00 

Interest  at  4  % 192.00 

Depreciation  at  7% 336.00 

Maintenance,    per   year 240.00 

Operation,  per  year 1,200.00 

Total  cost  per  year $1,968.00 

The  following  table  shows  the  saving 
brought  about  by  such  a  plant  as  compared 
with  stopping  trains  for  14,  20  and  25  trains 
per  day: 
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It  is  apparent,  from  this  table,  that  14  trains 
a  day  in  this  case  would  justify  the  installa- 
tion of  the  plant,  aside  from  the  savings  due 
to  increased  safety. 


A  Method  for  Keeping  Cost  Records 
for  Steel  Erection  Work. 

BY   FRED   H.    M.^RSH.* 

The  blanks  shown  herewith  illustrate  a  sys- 
tem of  cost  keeping  for  small  jobs  of  steel 
erection  work.  This  system  has  been  success- 
fully used  by  two  different  companies  engaged 
exclusively  in  steel  erection  work. 

The  method  employed  in  this  system  is  as 
follows:  At  the  commencement  of  a  new  piece 
of  work,  the  foreman  in  charge  makes  dupli- 
cate copies  of  blank  No.  1  entitled  Name  List, 
entering  thereon  every  man's  name,  rate  and 
duties,  sends  one  copy  to  the  cost  clerk  in  the 
main  office  arid  retains  the  other  himself. 
Should  any  other  men  be  employed  during  the 
course  of  the  work,  the  data,  including  the 
number  given  them,  is  entered  in  the  place 
provided  therefore  on  the  reverse  of  Blank 
No.  2  and  on  the  foreman's  copy  of  the  Name 
List.  Blanks  No.  2,  entitled  Weekly  Distribu- 
tion Statement,  are  forwarded  to  the  cost 
clerk  each  week  and  the  data  referring  to  new 
men  is  entered  by  him  on  his  copy  of  the 
Name  List.  Only  the  men's  numbers  are  used 
by  the  cost  clerk  in  handling  the  distribution 
from  there  on.  Blank  No.  2,  entitled  Weekly 
Distribution  Statement,  is  provided  with  a 
column  for  the  men's  numbers ;  one  for  the 
rates  per  hour  at  which  they  are  employed ; 
nine  major  divisions,  each  subdivided  into 
eight  columns,  one  for  each  day  of  the  week 
and  one  for  totals,  and  seven  wider  columns, 
one  for  each  day  of  the  week.  Several  of  the 
nine  major  divisions  are  given  headings  corre- 
sponding to  some  operation  of  steel  erection 
work  common  to  practically  every  steel  job, 
the  balance  is  left  with  blank  headings  for  the 

•612  So.  Penn  Ave.,  Denver,  Colo. 


insertion  of  any  piece  of  work  peculiar  to  the 
erection  job  in  hand.  The  foreman  or  time 
keeper  in  the  field  enters  each  man's  rate  in 
the  proper  column,  from  his  name  sheet,  and 
enters  each  day,  under  the  proper  headings 
and  after  each  man's  number,  the  number  of 
hours  worked ;  and  also  enters  in  the  proper 
one  of  the  seven  wider  columns  at  the  end  of 
the  sheet  any  information  relative  to  the  work 
in  hand,  such  as  shop  numbers  of  pieces  being 
worked  with,  location  in  building  of  day's 
work,  etc.,  needed  by  the  cost  clerk  in  intelli- 
gently distributing  the  time.  When  these 
blanks  reach  the  cost  clerk  he  extends  the 
totals  into  the  columns  headed  Sum,  foots  up 
these  columns,  and  checks  the  total  against  hi.' 


50-Conveqor  Bridge 


WEIGHT    ESTIMATE. 

Lbs. 
Reinforcing  L  -|-  rods   (set  by  purchaser) . .  1,22& 

Bottom  L   1,036 

10   courses   of  sheets  3/16"-i4"-5/16" 43,020 

Top  L,   445 

Roof,  Vg"  galv.  X  2%"  L  rafters 7,800 

Two   trusses    (conveyor   bridge) 4,400 


56,700 


Rivets  to  drive, 
2,490  %"  in  roof. 
1,705  %"  in  shell 
2,100  %"  in  shell 
2,720  %"  in  shell 

9,015 
Contract  includes  erecting,  riveting  and  paint 
ing  outside  only. 


pay  rolls.  He  then  enters  these  footings  on 
the  Blank  No.  3  entitled  Summarized  Cost 
Statement. 

The  Summarized  Cost  Statement  is  intend- 
ed to  give  a  complete  synopsis  of  each  con- 
tract in  a  manner  such  that  unit  costs  for  each 
operation  are  shown  accurately  and  can  be 
used  in  estimating  other  work  of  a  similar 
character.     The   pay    roll    items    are    entered 
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each  week  as  outlined  above  and  bills  for 
coal,  coke,  oil,  small  tools,  repairs,  etc.,  are 
audited  and  entered  once  a  month.  At  the  end 
of  the  contract  the  liability  insurance,  depre- 
ciation of  tools,  etc.,  are  reckoned  up  and 
properly  charged  on  this  sheet,  the  total  cost  is 
footed  up  and  the  profit  or  loss  ascertained 
and  entered  for  reference.  Then  each  indi- 
vidual part  of  the  work  is  divided  by  the 
number  of  units,  be  it  tons,  pieces,  or  rivets 
ami  the  unit  cost  entered  in  the  places  pro-* 
vulcd  therefore  at  the  foot  of  the  sheet.  All 
other  columns  in  the  analysis  of  cost  at  the 
foot  of  the  sheet  are  entered  and  a  concise 
record  of  the  work  is  at  hand  for  future  ref- 
erence. On  the  reverse  of  this  sheet  is  pro- 
vided a  place  for  entering  the  original  esti- 
mate, for  comparison,  a  place  for  a  sketch 
showmg  the  outlines  of  the  building  or  other 
salient  features,  below  which  a  short  descrip- 
tion of  the  work  or  of  difficulties  met  with  is 
sometimes  written.  Table  I  shows  the  face  of 
a  master  card  and  Table  II  the  reverse  of  the 
master  card  prepared  from  an  actual  contract 
and  made  of  a  size  to  be  carried  in  a  pocket 
loose  leaf  binder.  Table  III  shows  the  face 
and  Table  IV  the  reverse  of  the  master  card 
prepared  from  a  piece  of  reinforced  concrete 
flooT  work  where  a  system  patterned  after  the 
above  was  used. 

Blank  No.  4  shows  the  pay  roll  sheets  used 
with  both  of  the  above  cost  systems.  There  is 
one  feature  worthy  of  mention  used  on  these 
sheets  and  that  is  the  arrangement  of  the 
numbering  on  the  sheets.  It  will  be  readilv 
seen  that  one  set  of  blanks  only  has  to  be 
printed,  as  the. figure  in  the  tens  place  is  in- 
serted in  pen  or  pencil  after  No.  9  is  passed. 

In  passing  it  may  be  well  to  say  that  two 
men  are  never  given  the  same  number  during 
the  course  of  any  one  job.  However,  if  the 
contract  is  of  considerable  time  duration,  it 
would  be  well  to  turn  in  new  name  sheets  and 
readjust  the  numbering  of  the  men  each  month 
instead  of  only  at  the  beginning  of  a  new 
contract. 


Method  and  Cost  of  Constructing  a  Con- 
crete Flume. — On  account  of  the  large  per- 
centage of  boulders  encountered  in  the  ex- 
cavation for  a  flume — a  part  of  the  project 
of  the  Arizona  Power  Company — the  origi- 
nal plan  was  changed  and  a  reinforced  con- 
crete flume,  built  on  a  bench,  was  substi- 
tuted. The  flume  carries  from  4  to  4^  cu. 
ft.  of  water  per  second  and  has  a  slope  of  1 
to  1,000. 

Concrete  was  mixed  in  a  proportion  of 
1 — 3 — 6  and. was  tamped  thoroughly.  The 
cement  cost  from  $8  to  $10  per  bbl.  deliv- 
ered at  the  work. 

The  average  labor  cost  of  installing  the 
flume  in  a  continuous  stretch,  with  sand, 
cement  and  rock  delivered  on  the  site  in 
piles  from  300  ft.  to  400  ft.  apart,  without 
concrete  mixing  machinery,  and  with  a 
water  supply  pipe  following  the  bench,  was 
about  as  follows.  The  average  day's  work 
was   100  lineal  feet. 

Day    Labor   Cost   of   Installing   Concrete   Flume. 
betting  and  moving  forms  (14  men  at  $2) 

sub-foreman  (1  man  at  $3) $  31  oo 

Placing  reinforcing  metal  (3  men  at  $3)..  6ioo 

Muting  concrete,  hand  (8  men  at  $2) 16  00 

Uhee  ing  concrete  material  (2  men  at  $2)  4.00 

Wheeling  concrete  mixed  (5  men  at  $2)...  10  00 

Shoveling  into  forms  (3  men  at  $2) 6  00 

Tamping  (7  men  at  $2) 14  nf. 

Finishing  (1  man  at  $2) ""  <>'o(. 

Wetting  for  seasoning  (1  man  at  $2) '00 

Foreman    '  g'n, 

Timekeeper    !'.!!!!!!!!!!  3!o( 

Total    .JioO.Ol 

A  construction  crew  organized  as  above 
constructed  from  120  ft.  to  ISO  ft.  of  flume 
on  good  days  in  10  working  hours  when  iic 
unforeseen  interruption  occurred,  but  the 
average  amount  of  flume  during  the  entire 
job  was  100  ft.  per  working  day  for  the 
said  crew.  All  of  the  men  employed  were 
Apache  and  Mojave  Indians,  excepting  the 
foreman,  sub-foreman  and  time  keeper. 

The  above  is  taken  from  an  article  by   I- 
S.  Masson  in  the  Engineering  Record.  " 


A  party  of  about  1-20  persons,  members  01 
the  American  Institute  of  Mining  Engineers 
and  their  friends,  arrived  at  Colon  on  Nov.  \ 


442 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  20. 


613 


3  C" 


3  cH 


SUMMARIZED  COST  STATEMENT— Blank  No.  3 
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Steel  Furnished  By- 


RUTH-FLYNN  CONSTRUCTION  CO.,  Steel  Erectors 
Summarized  Cost  Statement 
Erection  ot  Steel  Grain  Tank  for  Gem  State  Roller  Mills,  Elva.  Idaho                                   Weather  cold  with  snow  tlurnes 

Date 

Item 

(1) 
Transpor- 
tation 
Tools 

(2) 

Transpor- 
tation 
Men 

(3) 
Un- 
loading 

(4) 

Haul- 
ing 

(5) 

Erect- 
ing 

(6) 
Rivet- 
ing 

(7) 
Calk- 
ing 

(8) 
Paint- 
ing 

(9) 

Force 
account 

(10) 

Plant 
Ex- 
pense 

(11) 

Genera! 
Ex- 
pense 

(12) 

Total 
Cost 

Amounts 
Received 

contract 

Net 
Profit 

1908 

Sept.  and 

Oct. 

To  and  fro 
R.  R.  Fare 

m 

42,45 

56  21 

6.04 

14  37 
162.67 

18.05 
272.75 

brushes 
140 

14.75 

23.30 

22.50 

nails 
etc. 
2.50 

23.75 
office 
10.26 

• 

765  45 
$27.00 
per  ton 

Force  ."icc't 
25.63 

Coal 

Rope,  tool 
Liability  I 

rental,  etc. 

42  45 

56.21 

6.04 

177  04 

290.80 

16.15 

23.30 

22.50 

36.51    1 

67100 

791.08 

120  0b 

Scale 

of 
Wages 

Foreman 
Rate 

Fore- 
man 
Total 

Tonage 

Total 

Cost  per 

Ton 

Cost  per 

Ton 
Omitting 
Columns 
1-2-9-10-11 

Num- 
ber 
of 

Rivets 

Cost  of 
Riveting 
Per  Rivet 

Cost  of            Cost 

Unloading      Hauling 

Per  Ton        Per  Ton 

Cost 
Erecting 
Per  Ton 

Cost 
Riveting 
Per  Ton 

Cost 
Calking 
Per  Ton 

Cost 
Calking 
Per  Foot 

Cost 
Painting 
Per  Ton 

40c 
per  hour 

$125.00 
per  Month 

28.35 

$28.66 

$17.28 

9015. 

3ic 

$0213 

$6.25 

$10.25 

S0.57 

Steel  Furnished  by  American  Bridge  Co 

W.  M.  PORTER    Engineer  &  Contractok 

SUMMARIZED   COST   STATEMENT 

Reintorced  Concrete  Charging  Floors,  Retort  House  lor  Denver  G.  &  E.  Co. 
November,  1909  Weather  cold,  with  2  snow  storms 


ITEM 


Steel  40  »"x  2'  0"  @  3.60  cwt ] 

•■    260  fxU' 2"  @  2.30    •■    I 

••     34rxll'2"  @  2.65    ■'    ,' 

Bending  3.14  @  15c  ea  ) 

Payroll 

Gravel  74  yd.  @.  50c 

Cement  423  sacks  @  3Hc 

Salvage  on  Lumber 

Contract  Price.  .  .  ■  ■  ■      

Extra  Concrete  at  Ends 

Lumber 


S(2 


Mixer 
5.60 


5.60 


Cement 
7.28 
(j  ravel 
45.41 


Forms 


60.98 


Reinforcement 


Concrete 


165.00 


1.38.29 


37.75 


,37.00 
133.25 


60.21 


67.07 


94.60 
Distrib'ted 
in  Costs 


H  X 


Office 

12.64 
Repair 
Mixer 

17.33 


52.69  I     60.98  '    138.29  I    165.0D  ■     37.75      170.25       60.21  '     22.34  '     67.07 


800.15 


o  ^ 


30.49 

787.88 
30.00 


848.37 


43.22 


Foreman  40c  lir 
Carpenters  27ic  hr 
Labor  26c  hr. 


rt  o 

oO 


73.33 


Forms  Reinforcement 


*>    t-l 

go, 


83c. 


2> 


1.89 


Placing 


75!c. 


0^^ 


5Uc. 


Cost  Concrete  Per  Cubic  Yard 


2tn 


10,91 


„  3 
a  o  n) 

O   -M  -M 


8.15 


2.321 


68ic 


Labor  20}c 
Mixer  rent  10c 


otn 


Proportion 


1  part 

Cement 

50c 

Bank  Gravel 
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ESTIMATED  COST 

Item                                              Tonnage 

Price 

Amount 

Total 

Hauling — R.  R.  to  Site 
Painting — Coats  ® 

Total  Cost 

Profit 

Total 

SKETCH  OF  STRUCTURE 

The  Tri-Borough  Rapid  Transit  Sub- 
way of  New  York  City. 

As  noted  in  our  last  issue  bids  have  been 
received  for  building  in  New  York  city  some 
18  miles  of  new  subway  rapid  transit  railway 
to  cost  about  $60,000,000.  The  lime  to  be  con- 
structed is  a  portion  of  the  Tri-Borough  Sys- 
tem, which  will  aggregate  44.2  miles,  and  it 
will  interest  many  of  our  engineering  con- 
tracting readers  outside  of  New  York  to  have 
a  concise  account  of  the  whole  system  which 
will  probably  cost  close  to  $100,000,000. 

Beginning  at  the  Battery,  the  road  runs  up 
Church  and  Vesey  streets  to  Broadway  as  a 
two-track  subway.  It  runs  north  under  Broad- 
way as  a  four-track  subway  to  a  point  about 
Ninth  St.,  where  it  continues  under  private 
property  and  Irving  Place  to  Lexington  Ave. 
and  thence  up  Lexington  Ave.  to  and  under 
the  Harlem  River.  Throughout  the  greater 
part  of  its  length  in  Lexington  Ave.,  the  sub- 
way will  be  a  double-deck  structure,  with 
local  tracks  on  the  top  level  and  express 
tracks  on  the  level  below.  North  of  the  Har- 
lem, the  line  divides  into  two  branches  of 
three  tracks  each,  one  running  northwesterly 
through  Mott,  Gerard,  River  and  Jerome  av- 
enues to  Woodlawn,  and  the  other  easterly 
and  then  northeasterly  through  Southern 
Boulevard,  Whitlock  and  Westchester  av- 
enues to  Pelham  Bay  Park. 

The  point  of  division  is  at  135th  St.  and 
Park  Ave.  The  Jerome  Ave.  branch  will  con- 
tinue as  a  subway  to  River  Ave.  and  157  St. 
and  from  that  point  to  Woodlawn  will  be  an 
elevated  road.  The  southern  Boulevard  and 
Westchester  Ave.  branch  will  he  a  subway 
through  138th  St.  and  Southern  Boulevard 
and  Whitlock  Ave.  to  a  point  south  of  West- 
chester Ave.,  beyond  which  it  will  continue  as 
an  elevated  road  to  Pelham  Bay  Park. 

The  above  route  covers  the  trunk  line  of 
the  tri-borough  system  in  Manhattan  and  The 
Bronx  branches.  In  the  lower  part  of  Man- 
hattan, the  trunk  line  will  connect  with  the 
Manhattan  Bridge  by  a  subwav  through  Canal 
St.,  the  tracks  from  which  will  run  across  the 
Manhattan  Bridge  and  into  arntlier  subway 
on  the  Brooklvn  side  through  Flatbush  Ave. 
Extension.  This  subway  (under  Flatbush 
Ave.  Extension)  is  a  part  of  the  Fourth  Ave. 
Subwav  in  Brooklyn,  now  under  construction. 


Two  tracks  connecting  with  the  Broadway- 
Lexington  Subway  at  Canal  St.  will  pass 
tl.rougli  this  subway  to  Fulton  St.,  turning 
from  Fulton  St.  into  Lafayette  Ave.  and  run- 
ning in  a  subway  under  Lafayette  Ave.  to 
Broadway,  and  back  through  Broadway  to  and 
over  the  Williamsburg  Bridge,  and  then  into 
the  Manhattan  portion  of  the  Brooklyn  Loop, 
running  through  Delancey  and  Centre  streets 
to  Canal  St.  and  Park  Row.  The  Brooklyn 
portion  of  this  loop  subway  is  known  as  the 
Broadway-Lafayette  Avenue  route. 

The  Fourth  Ave.  Subway  begins  at  the 
Brooklyn  end  of  the  new  Manhattan  Bridge 
and  runs  as  a  subway  under  Flatbush  Ave. 
Extension    to    Fulton    St.,    through      Ashland 


in  the  plans  so  that  another  track  may  be 
added  in  the  future  to  the  Coney  Island 
liranch  and  two  more  tracks  to  the  Fort  Ham- 
ilton branch. 

The  whole  system,  as  has  been  said,  will 
embrace  44.2  miles  of  road  divided  as  fol- 
lows : 

Miles. 

Total  four-track  construction    13.9 

Total  three-track   construction 17.4 

Total  two-track  construction  12.9 

Total    44.2 

The  commission  advertised  for  bids  in  two 
different  ways — namely:  for  construction, 
e(|iii])ment,  maintenance  and  operation  by  pri- 
vate capital,  and  for  construction  alone  by 
municipal  funds.  The  method  of  construction, 
equipment  and  operation  by  private  capital  is 
made  possible  by  a  recent  amendment  to  the 
rapid  transit  law.  This  permits  the  use  of  pri- 
vate capital  on  the  indeterminate  franchise 
plan.  That  is,  an  individual  or  company 
willing  to  furnish  money  for  the  construction 
of  a  rapid  transit  line  can  be  granted  a 
franchise  to  operate  the  same  for  a  length  of 
time  suflicient  to  amortize  the  cost  of  the 
work  and  allow  a  reasonable  return  on  the 
capital  invested.  The  ownership  of  the  road, 
however,  vests  in  the  city  from  the  beginning 
and  the  city  retains  the  right  to  retake  road 
and  equipment  at  any  time  after  ten  years 
from  the  beginning  of  operation  by  reimburs- 
ing the  contractor  for  his  outlay,  the  payment 
not  to  exceed  actual  cost  plus  15  per  cent. 
LIpon    this    basis    the    commission    drafted    a 
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The  floor  is  in  2  sections,  each  IS'  wide  by 
50'  0"  long.  The  18"  I  beams  rest  on  brick  walls 
at  each  and  the  finished  flooring  is  about  16' 
above  grade. 

The  concrete  was  mixed  on  the  ground  in  a 
cube  mixer  with  a  capacity  of  17  cu.  ft.  The 
gravel  stock  pile  was  about  50  ft.  from  the 
mine.  Cement  was  stored  on  the  platform  of 
the  mixer  charging  floor.  The  concrete  was  dis- 
charged directly  into  barrows,  wheeled  about  25 

Place,  and  under  Fourth  Ave.  as  far  as  43rd 
St.,' Brooklyn.  This  is  the  part  for  which  con- 
tracts were  executed  in  November,  1909,  and 
the  construction  of  which  is  well  advanced. 

Branches  of  this  subway,  which  have  not 
vet  been  contracted  for,  but  will  be  a  part  of 
the  tri-borough  system,  extend  from  the  termi- 
nus of  the  Fourth  Avenue  Subw^ay  to  Fort 
Hamilton  and  Coney  Island.  The  branch  to 
Fort  Hamilton  will  be  a  two-track  subway 
continuing  down  Fourth   .Avenue. 

The  Coney  Island  branch  will  leave  the  main 
line  at  40th"  St.  and  continue  as  a  three-track 
subway  through  New  Utrecht  Ave.  and  other 
streets  to  a  point  beyond  24th  Ave.,  where  it 
will  become  an  elevated  railroad  and  continue 
as  such  to  Coney  Island.     Provision  is  made 
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Clerk    T  certify  that  above  statement  is  correct Foreman. 


ft.  and  elevated  to  the  floor  level  and  wheeled 
an  average  of  about  40  ft.  to  place.  A  freight 
elevator  used  for  elevating  coal,  barrows  or  cars 
was  utilized  for  this  raising  of  concrete. 

The  cost  of  the  work  is  higher  than  it  should 
he  owing  to  the  fact  that  another  contractor 
delayed  the  starting  of  our  work  into  cold 
weather.  Using  the  old  freight  elevator  also 
was  a  mistake,  as  it  moved  so  slowly  as  to 
greatly  delay  the  work. 


form  of  contract  for  the  construction,  equip- 
ment, maintenance  and  operation  of  the  en- 
tire tri-borough  system.  If  an  acceptable  bid 
is  received,  the  successful  contractor  will 
build  with  his  own  money  all  that  portion  of 
the  system  not  already  under  construcjion, 
will  acquire  the  right  to  operate  such  portions 
as  are  constructed  or  under  construction,  and 
will  equip  the  whole  road  at  his  own  expense. 
He  must  agree  to  pay  interest  on  the  cost  of 
construction,  all  expenses  for  administration, 
maintenance  and  operation,  all  taxes,  rates 
and  assessments  except  special  assessments,  to 
set  aside  a  contingent  fund  and  a  quarterly 
contribution  to  the  amortization  fund  before 
taking  any  profits  from  the  operation  of  the 
road,  and  when  the  profits  are  to  be  divided 
share  and  share  alike  with  the  city  after  pay- 
ment of  a  dividend  of  a  given  percentage.  The 
contractor  will  bid  upon  the  percentage  of  the 
revenue  he  is  willing  to  set  aside  as  an 
amortization  fund  and  the  length  of  his  lease 
will  be  governed  by  the  amount  thus  bid  and 
the  rate  of  dividend  before  division  of  profits. 
Municipal  construction  was  provided  for  in 
another  form  of  contract  drafted  according  to 
the  terms  of  the  rapid  transit  act  governing 
construction  by  city  money.  Under  this  form 
of  contract,  no  provision  is  made  for  opera- 
tion, that  being  deferred  to  a  later  day.  The 
contractor  is  asked  to  bid  only  on  the  cost  of 
construction.  Unit  price  bidding  is  provided 
for:  that  is.  the  form  of  contract  contains  a 
schedule  of  all  the  work  and  materia!  entering 
into  the  construction  of  the  road  and  the  con- 
tractor must  set  a  price  at  which  he  will  fur- 
nish each  unit.  Not  all  of  the  tri-boroueh 
system  can  be  contracted  for  this  year  under 
this  form  of  contract  for  the  reason  that  the 
citv  authorities  can  appropriate  only 
$60,000,000   for   rapid   transit   purposes.     The 
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advertising  for  bids,  therefore,  was  limited  to 
such  portions  of  the  tri-borough  system  as 
could  be  constructed  within  that  figure.  The 
parts  selected  naturally  were  those  which  will 
take  the  longest  time  to  build,  so  that  a  start 
could  be  made  on  these  and  the  balance  of  the 
work  let  in  following  years  according  to  the 
amount  of  money  which  the  city  could  appro- 
priate each  year.  The  parts  advertised  include 
the  Broadway-Lexington  line  from  the  Bat- 
tery   to     149th    St.    and    River    Ave.    on    the 


-LEPGEND-    u' 
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Map    Showing    Route    of  Tri-Borough    Rapid 
Transit   Railway,   New  York  City. 

Jerome  Ave.  branch  and  to  a  point  just  be- 
yond 3d  Ave.  on  the  Southern  Blvd.  and 
Westchester  Ave.  branch;  all  of  the  Canal  St. 
crosstown  subway  in  Manhattan  and  all  of  the 
Broadway-Lafayette  Ave.  subway  in  Brook- 
lyn. It  is  estimated  that  it  will  take  from 
three  to  four  years  to  complete  the  construc- 
tion of  these  portions.  The  remaining  sec- 
tions, consisting  largely  of  elevated  roads,  can 
be  completed  within  two  years  after  construc- 
tion begins.  The  bids  received,  as  noted  in 
our  last  issue,  were  all  on  this  last  form  of 
contract. 


Costs  of  Hand  Driven  Steel  Sheet  Piling. 

— The  foundati'in  pits  fur  tlie  new  buildings 
of  the  Bush  Terminal  Co.,  cm  the  South 
Brooklyn  water  front,  have  this  year  been 
sheeted  with  U.  S.  steel  sheet  piling.  This 
is  found  to  be  a  saving  of  about  20  per  cent 
on  2xl0-in.  wood  piling,  which  was  pre- 
viously used,  and  works  much  more  satis- 
factorily than  with  wood.  The  wood  piling 
is  used  on  an  ^iverage  of  214  times,  whereas 


the  steel  sheet  piling  is  used  14  times  and  is 
still  in  good  condition. 

The  costs,  as  given  in  an  article  describ- 
ing the  work  by  F.  T.  Llewellyn  in  the  En- 
gineering Record  are  as  follows: 

Steel   material $222.00 

Driving  14  times  at  $14.63 205.00 

Pulling  14  times  at  $4.S4 68.00 

Total  for  14  pits $495.00 

Average  cost  per  pit 35.30 

The  pits  were  10x12x12  ft.  The  steel  pil- 
ing was  .6  ins.  wide  and  the  corners  were 
made  without  attempting  to  joint  the  sheet- 
ing, merely  driving  them  flush.  The  brac- 
ing consisted  of  6x8-in.  horizontal  square 
sets  with  one  cross  brace  of  the  same  di- 
mensions at  the  center. 


A  study  is  being  made  of  the  land  and 
water  near  the  Atlantic  entrance  to  the 
Panama  Canal  on  which  to  base  plans  for  a 
terminal  harbor  and  docks,  such  as  have  al- 
ready' been  arranged  for  at  the  Pacific  en- 
trance. A  survey  has  just  been  completed 
of  the  territory  between  Cristobal  Point  on 
the  north,  Gatun  Locks  on  the  south,  the 
French  canal  on  the  east  and  the  American 
canal  on  the  west,  an  area  appro.ximately 
four  miles  long  and  one  mile  wide.  About 
100  wash  drill  borings  have  been  made  to 
determine  the  nature  of  the  bottom,  and 
dry  samples  were  taken  from  the  holes  at 
regular  intervals. 


LETTERS  TO  THE  EDITOR. 

Information  Requested  of  the  Extent 
of  the  Use  of  Waterproofing  Com- 
pounds for  Concrete. 

Sirs:  I  am  testing  some  waterproofing  com- 
pounds in  concrete  in  thesis  work  in  the  civil 
engineering  course  at  the  University  of  Illinois. 
Can  you  give  me  some  information  as  to  the 
extent  of  use  of  waterproofing  materials  used  in 
the  so-called  integral  method  where  the  com- 
pound is  incorporated  in  the  concrete,  when 
placed?  Could  you  send  me  a  list  of  the  com- 
pounds most  generally  used  and  arranged  in 
order  of  the  extent  of  their  use?  This  is  to  in- 
clude proprietary  compounds  and  any  others. 
Very  truly  yours, 

CHAS.    W.    LAURENCE. 

806  So.  Fifth  St.,  Champaign,  III. 

(No  Statistics  of  the  character  requested  by 
our  correspondent  are  available.  We  shall 
be  glad  if  any  of  our  readers  can  answer  our 
correspondent's  questions. — Editors.) 


The  Design  of  Retaining  Walls. 

Sirs:  I  beg  to  acknowledge  receipt  of  a  copy 
of  Engineering-Contracting  containing  my  arti- 
cle on  retaining  walls.  Can  you  conveniently 
insert  the  enclosed  sheet  in  a  subsequent  copy 
with   the   following  remark: 

Tables  to  be  used  in  connection  with  the 
article  by  Geo.  M.  Purver.  C.  E'.,  on  Retaining 
Wall  Design  published  in  the  Engineering-Con- 
tracting.  Nov.    2,    1910. 

I  do  not  think  that  the  original  compiler  of 
the  tables  could  object  to  their  use.  My  inten- 
tion is  that  the  article  published  should  enable 
one  to  design  retaining  walls  without  referring 
to  any  other  book  except  for  extensive  treat- 
ment of  the  subject. 

Hoping  to  hear  from  you,  I  remain  yours  truly, 
GEORGE  M.  PURVER. 

Brooklyn.  N.    T.,   Nov.   9,   1910. 

(The    tables    sent    by    our    correspondent    are 
printed    below. — Editors.) 
BAKER'S     TABLE     FOR     COEFFICIENT     OF 

FRICTION    FOR   DRY    MASONRY. 
Soft     limestone     on     soft     limestone,      well 

dressed     75 

Brick-work     on      brick-work,     with      slightly 

damp    mortar    75 

Hard    brick-Work    on    hard    brick-work,    with 

slightly    damp    mortar 70 

Point-dressed   granite   on    like  granite 70 

Point-dressed  granite  on  well  dressed  granite  .65 

Common   brick  on   common   brick 65 

Common    brick   on    hard   limestone ^65 

Hard    limestone    on  •  hard      limestone,    with 

moist    mortar     65 


Fine  cut  granite  on   pressed   beton   blocks...   .60 
Well  dressed  granite  on  well  dressed  granite  .60 

Polished  limestone  on  polished  limestone 60 

Well-dressed    granite    on    well-dressed    gran- 
ite,   with    fresh    mortar 50 

Common   brick  on   common   brick,   with   wet 

mortar     sg 

Point-dressed   granite    on   gravel 60 

Point-dressed  granite  on   dry   clay 50 

Point-dressed    granite    on    sand 40 

Point-dressed    granite   on    moist    clay 33 

CAIN'S     TABLE      FOR      WEIGHTS      OF     MA- 
TERIALS AND  ANGLE  OF  REPOSE. 


Weight  per 

Angle. 

Material. 

cu.  ft.  in  lbs. 

of  repose 

Water    

62.4 

0 

Mud     

102. 

0-? 

Shingle,    gra\ 

el    .. 

.90-109-120 

35''-48* 

Clay     

120 

Gravel    and    e.irth  . 

126 

Settled    earti' 

. .    120-137 

21°-37' 

Dry  sand    . 

90 

34° 

Damp    sari 

. .    120-128 

35°-4S- 

Marl     . .  . 

100 

Brick     . 

...     90-135 

Mortar 

...      86-100 

Brickwoi  v 

110 

Masonrv 

...    lin-141 

SandstoiH 

130-157 

Granite     

164-172 

NOTE. — We  may  assume  generally,  as  safe 
values  for  brickwork.  110  pounds  per  cubic  foot, 
and  for  walls,  one-half  ashlar  and  one-half  rub- 
ble liacking,  of  granite  142  pounds,  and  of  sand- 
stone 120  poimds  per  cubic  foot,  though  the  last 
two  values  are  generally  exceeded.  For  ordi- 
nary earth  or  sand  filling  the  angle  of  repose 
can  be  taken  at  one  and  one-half  base  to  one 
rise,  or  a  slope  of  33°  42'  with  weights  per  cubic 
foot  varying  from   100  to  130. 


Screened  and  Run-of-Crusher  Stone 
for  Concrete. 

Sirs:  Could  you  in  the  near  futune  give  your 
full  opinion  in  Engineering-Contracting  as  to  the 
practice  or  advisability  of  screening  crushed 
rock  that  is  to  be  used  in  making  concrete? 

If  I  were  asked  to  give  an  opinion  on  the 
matter,  based  on  the  statement  of  different 
authors  of  works  on  concrete,  I  would  be  unable 
to  do  so.  They  do  not  seem  to  get  anywhere. 
One  and  all  say  that  the  densest  mass  is  one 
obtained  by  graduating  the  sizes  of  the  ma- 
terials and  thoroughly  ramming  same.  The 
same  result  can  be  accomplished  by  mixing 
wet,  putting  in  a  little  more  cement,  and,  no 
more  tamping  necessar>-  than  to  settle  the 
material*  and  work  out  the  air.  One  would 
suppose,  then,  that  it  is  detrimental  to  tht- 
strength  and  density  of  the  concrete  to  screen 
out  the  small  pieces  of  rock  and  the  pounded 
rock,  since  these  go  to  fill  voids  in  all  concrete 
leaner  than  a  1:2:3  mixture,   approximately. 

I  understand  that  crushed  rock  is  screened  to 
get  out  the  "dirt."  Some  authors  say  thai 
10  per  cent  of  the  volume  of  the  sand  may  be 
loamy  material,  or,  if  the  "dirt"  is  clay,  this 
amount  can  be  as  high  as  20  per  cent.  After 
the  stumps,  vines  and  grass,  etc..  are  stripped 
oft  the  rock,  I  can't  imagine  anything  else 
coming  out  of  a  quarry  that  would  be  any- 
thing like  in  quantity  the  10  per  cent  or  20 
per  cent  above  mentioned,  and  a  great  deal 
better  in  quality. 

Whenever  I  put  in  porous  concrete,  so  full 
of  holes  that  all  the  water  of  a  2%-ln.  fire 
hose  sinks  out  of  sight  right  through  it,  and 
see  others  doing  the  same  thing,  I  know  there 
is  a  mistaken  idea  most  engineers  are  work- 
ing under.  What  I  have  said  about  porous 
concrete  you  will  find  to  be  true  of  nearly 
every  pavement  foundation  put  in  and  every 
side  wall  I  have  seen  put  in  or  put  in  myself 
before  the  top  is  put  on. 

I  have  done  a  good  deal  of  finishing  sur- 
faces myself  and  I  believe  that  if  the  screen- 
ing and  dust  were  left  in  there  would  be 
enough  mortar  to  finish  easily  and  quickly 
without  an  extra  coat  of  topping.  Such  a 
sidewalk  would  last  a  person's  lifetime.  I 
never  saw  a  sidewalk  worn  down  smooth  un- 
til the  rocks  in  the  concrete  l)ase  were  ex- 
posed, and  although  I  have  talked  to  a  greal 
many  engineers  and  contractors  about  it,  I 
never  had  one  admit  to  me  that  he  had  seen 
or  heard  of  it. 

Would  not  an  extra  amount  of  mortar  facil- 
itate   spading   in    finishing   wall   surfaces? 

I  have  mixed  and  put  in  concrete,  using  2 
bbls.  to  the  yard,  and  think  even  here  unless 
more    cement    were    used    some    powdered    rock 
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would    have    made    the    concrete    denser.      This 
was  for  a  reinforced  concrete  standpipe. 

Hoping    you    will    give    the    subject   your    at- 
tention   I   am.      Respectfully    yours, 

Assoc.  M.  Am.  Soc.  C.  E. 

Spokane,  Wash..  Nov.  1,   1910. 

(Formerly  engineers  almost  universally  de- 
iiianriefl  that  broken  stone  for  concrete  should 
have  all  the  fine  particles  screened  out.  This 
practice  has  heen  modified  to  some  extent  in 
recent  years  by  using  all  the  crusher  products 
both  coarse  and  fine,  or.  as  it  is  commonly 
expressed,  by  using  run-of-crusher  stone.  The 
comparative  merits  of  screened  and  crusher- 
run  stone  for  concrete  work  are  que<^tions  of 
comparative  economy  and  convenience.  The 
fine  stone  dust  and  chips  produced  in  crush- 
ing stone  are  not.  as  was  once  thought,  dele- 
terious; they  simply  take  the  place  of  so  much 
of  the  sand  which  would,  were  the  stone 
screened,  be  required  to  balance  th"  sand  and 
stone  mixture.  It  is  seU'om  that  the  propor- 
tion of  chips  and  dust  produced  in  crushing 
stone  is  large  enough  to  replace  the  sand  con- 
stituent entirely;  some  sand  has  nearly  always 
to  be  added  to  run-of-crusher  stone  and  it  is 
in  determining  the  amount  of  this  addition 
that  uncertainty  lies.  The  proportions  of 
chips  and  dust  in  crushed  stone  vary  with 
the  kind  of  stone  and  with  the  kind  of  crusher 
used.  This  variation  in  the  crushed  product 
makes  the  task  of  adding  sand  and  producing 
a  balanced  sand  and  stone  mixture  one  of  ex- 
treme uncertainty  and  some  difficulty  unless 
considerable  expenditure  is  made  in  testing 
and  reproportioning.  When  the  product  of 
the  crusher  is  screened  the  task  of  proportion- 
ing the  sand  to  the  stone  is  a  straightforward 
;  operation,  and  the  screened  out  dust  and  chips 
can  be  used  as  a  portion  of  the  sand  if  de- 
sired. The  only  saving  then  in  using  crusher- 
run  stone  direct  is  the  very  small  one  of  not 
having  to  screen  out  the  fine  material. 
Strength  and  density  of  concrete  are  deter- 
mined by  the  granulometric  composition  of 
the  fine  and  course  aggregates ;  by  the  propor- 
tion of  cement  used,  and  by  the  character  and 
quality  of  the  mixing  and  placing;  these  con- 
ditions being  constant  no  more  nor  less  dense 
a  concrete  can  be  secured  by  letting  the 
crusher  dust  and  chips  form  a  part  of  the  fine 
aggregate  than  by  removin.g  them  and  using 
all  sand.  There  need  be  no  hesitation  in  using 
run-of-crusher  stone  under  ordinary  condi- 
tions except  for  the  reasons  indicated  above. 
— Editors.) 


Examinations  for  Positions  on  the  Ef- 
ficiency Division  of    the    Chicago 
Civil   Service   Commission. 

Sirs:  The  Civil  Service  Cnmiiiis.sinn  of  the 
•''ity  nf  Ohici^n  will  hnld  examinations  on  Nov 
21  and  22,  1910.  for  a  number  of  positions  in 
connection  with  its  Efficiency  Di\'ision.  T  be- 
lieve that  information  regarding  at  least  two  of 
these  examinations  would  be  of  interest  and 
value  to  the  ensrineering  profession,  and  I  am 
giving  you  a  few  facts: 

During  the  current  year  the  Civil  Service 
Commission  has  accomplished  a  large  amount 
of  preliminary  work  and  laid  plans  for  future 
activities  in  connection  with  the  efficiency  of 
city  employes  and  the  organization  and  syste- 
matizing of  departmental  work.  The  organiza- 
tion proposed  for  the  continuation  of  this  work 
includes  the  following  positions; 

Examiners  of  efficiency   (engineering). 

Examiners  of  efficiency   (general). 

The  examination  for  "Examiner  of  Efficiency 
(Engineering)"  to  be  held  Nov.  21.  will  include 
the  following  subjects: 

Mathematics    weight  of    3 

Experience    weight  of     3 

Report    weight  of     2 

Technical weight  of     4 

'     Total    weight  of  12 

The  papers  on  "Report"  and  ■■Technical"  will 
include  questions  on  Civics,  Organization  of  En- 
gineering 'Works,  Cost  Measuring,  etc.  Local 
residence  will  be  waived  in  the  case  of  this  ex- 
amination. 

'  The  examination  for  Examiner  of.  Efficiency 
(General),  to  be  held  Nov.  22,  will  include  the 
following  subjects: 


Educational     weiglit  of     3 

Experience    weight  of    4 

Special    subject weight  of    S 

Total    weight  of  15 

The  "Special  Subject"  will  include  questions 
on  Civics,  Efficiency,  Organization,  Systematiz- 
ing, etc.  Local  residence  will  be  required  In  the 
case  of  this  examination. 

The  compens,ation  for  these  positions  has 
not  been  Hxed,  but  will  range  from  $t,800  per 
year  upward. 

I  feel  assured  that  this  is  a  field  of  work  for 
which  engineers  are  peculiarly  fitted  by  both 
training  and  experience,  and  they  should  not 
neglect  the  opportunity  offered  to  broaden  their 
professional  field. 

Yours  truly, 
E.    O.    GREIFENHAGEN. 
Engineer.   Efficiency  Division. 
Cliicago,    ill.,   Nov.    4,    1910. 


Letters  to  the  Editors. 

Progress    Records   of   Hard    Rock   Tunnels. 

Sirs:  I  would  be  pleased  to  know  the  best 
progress  made  in  hard  rock  tunnel  from  one 
heading,  with  three  shifts.  In  twelve  months. 
Any  information  you  can  give  me  regarding 
tunnel  progress  will  be  appreciated. 
Tours  respectfully, 

J.  L.  LYTEL, 

Project  Engineer,  U.  S.  Reclamation  Service 

Provo,  Utah,  Oct.  17,  1910. 

(We  find,  on  making  considerable  investiga- 
tion, that  records  giving  progress  in  tunneling 
for  12  months  are  very  scarce.  We  take  pleas- 
ure, however,  in  presenting  the  following  ta- 
ble of  records,  which  may  be  of  general  use. 
The  table  is  prepared  from  the  information 
taken  from  the  files  of  several  technical  jour- 
nals and  from  Gillette's  "Rock  Excavation. 
Methods  and  Cost." — Editors) 


Record    Time 
Ft.     |Work'd 

Size 

Class  of  Rock 

,  Loca- 
tion 

Date 

Purpose 

Executed  by 

4S84 

30  da. 

17  ft.  d. 

Hudson  River  shale 

N.  Y. 

Nov.  '09 

CatskiU  Aqueduct 

T.A.Gillespie  Co 

523 

30  da. 

17  ft.  d. 

"             "        " 

Sept.  '10 

.,              ,, 

Degnan  Co. 

3264 

lyr. 

19x24 

Laminated  quartz 

1909 

C,  M.  &  St.  P.  Rv 

385 

1  mo. 

7ix7 

Jan   '09 

"               ■'               " 

359 

1  mo. 

7Jx7 

Hard  rock 

Colo. 

1908 

2— 8-hr.  shifit 

1710 

5  mo. 

7Ax7 

1908 

4S4 

1  mo. 

9x10 

Medium  hard  granite 

Cal. 

Apr.  '09 

Los  Angeles  Aqueduct 

Day  Labor 

1392 

4  mo 

9x10 

■>         Ik               .. 

354 

1  mo. 

9x11 

Quartzite 

Idaho 

Oct.  '98 

Mine 

499 

1  mo. 

11x12 

Granitic  gneiss 

Colo. 

Jan.  '08 

Acqueduct 

300     av.  mo. 

11x12 

46S 

1  mo. 

16  ft.  d. 

Fine  grained  limestone 

III. 

Apr.  '09 

Chicago  Water  Works 

Geo.  W.  Jackson 

4059 

11  mo. 

16ft.d. 

"         ■■               " 

1909 

"             '■            *■ 

390 

1  mo. 

12x15 

Flint  limestone 

N.  Y; 

Mar.  '10 

Buffalo  Water  Works 

Buffalo  Dredg.  Co 

2349 

6  mo. 

12x15 

" 

.     " 

"             "           '• 

579 

1  mo. 

10x11 

Soft  limestone  &  bould. 

Cal. 

May  '09 

Los  Angeles  Aqueduct 

Day  Labor 

4f)6 

1  mo. 

9x10 

Gneissoid  granite 

Oct.  '08 

476 

1  mo. 

9x10 

" 

Mar.  '09 

" 

370 

I  mo. 

9x10 

Granite 

" 

" 

370 
2082  i 

1  mo. 
4  mo. 

9x10 

Hard  rock 

Mont. 

June  08 

C.  M.&St.  P- Ry. 

Winton  Bros.  &  Co 

683i 
1061 

1  mo. 
1  mo. 

10x12 

Soft  rock 

Cal. 

Aug.  '09 

Los  Angeles  Aqueduct 

Day  Labor 

449 

1  mo. 

8ixI2 

Granite 

Colo. 

Aqueduct 

417 

1  mo. 

Nev 

297 

1  mo. 

Rock 

1870 

Railway 

184 

1  mo. 

Mass 

1870 

165 

1  mo. 

Pa. 

1871 

144 

1  mo. 

N.J. 

1874 

436 

1  mo. 

Swiss  Alps 

1872-81 

4116 

12  mo. 

1872-81 

556 

1  mo. 

Alps 

Mar.  '82 

594 

1  mo. 

^       ^ 

Apr.  '83 

610 

1  mo. 

May  '83  i 

613 

1  mo. 

Julv'83  ! 

637 

1  mo. 

Aug.  '83 

509 

1  mo. 

1 

June  '82 

527 

1  mo. 

Aug.  '82 

625 

1  mo 

,  " 

Mav  '83 

641 

1  mo. 

" 

July  '83 

" 

274 

1  mo. 

Wash. 

1888 

Northern  Pacific  Ry. 

l'>7 

I  week, 

140sq.f1 

N.  Y. 

1887 

Aqueduct 

Denton  Breuchard 

175    jAv.mo. 

140sq.fl 

1887 

."             " 

■'  ICo. 

202i 

I  mo. 

Colo. 

1890-3 

Midland  Railway 

301 

1  mo. 

■Wash. 

1897-00 

Great  No.  Railway 

306 

1  mo. 

Wyo 

1901 

Union  Pac.  Railway 

^ 

558 

1  mo. 

Antigorio  gneiss 

Alps 

Sept.  '01 

Railwa/ 

607 

1  mo. 

" 

Dec.  '01 

552 

1  mo. 

Rock 

Aust'a  Alps 

Aug.  '03 

" 

544 

1  mo. 

,<         ,, 

June  '04 
July  '04 

" 

553 

1  mo. 

"        " 

" 

546 

1  mo. 

14                   >• 

Feb.  '05 

526 

1  mo. 

" 

'*                   " 

Mar.  '05 

685  5 

1  mo. 

•  ' 

Alps 

Dec.  '02 

682.2 

1  mo. 

" 

" 

July  '04 

548 

1  mo. 

Metamorphosed  granite 

Austria 

Oct.  '04 

.540 

1  mo. 

" 

Nov.  '05 

643 

1  mo. 

" 

July  '05 
June  '06 

546 

1  mo. 

" 

6300  ± 

1  yr. 

*' 

1905 

452 

1  mo. 

Switzerland 

Jan. '05 

461 

1  mo. 

" 

June  "05 
June  '06 

][ 

413 

1  mo. 

358 

1  mo. 

Nov.  '07 

;; 

555 

1  mo. 

Aug.  '07 

574 

1  mo. 

Sept.  '07 

538 

1  mo. 

" 

Oct.  '07 

558 

1  mo. 

" 

Nov.  '07 

551 

1  mo. 

Jan.  '08 

1013 

1  mo. 

July  '09 

191 

Av.mo. 

May  'OJ 

Alaska  Central  Ry. 

735 

2  mo. 

37x22 

Porphyrv 

Mexico 

Railway 

C.  Gordon  Pater- 

435 

1  mo. 

lOx  6 

Granite 

Colo. 

Jan.  '09 

Aqueduct 

[son. 

3504 

1  yr. 

1909 

540 

1  mo. 

16ix22 

Shale 

Wash. 

Apr.  '88 

Railway 

Nelson  Bennett 

9050 

22  mo. 

16ix22 

" 

1886-88 

1. 

1560 

Av.  vr. 

2K3sq  ft 

Mica-schist 

N.  Y 

1885-93 

Croton  Aqueduct 

5575    !    1  yr. 

131x22 

Shale 

Wash., 

June  '99 

Railwa/ 

Day  Labor 

301 

1  mo. 

161x22 

" 

June  '00 

1201J 

1  vr. 

14x  8 

Iron  Ore 

Belle  Island 

1907 

Mining 

Nova  Scotia  Steel 

2048 

lyr. 

14x  8 

1908 

&  Coal  Co 

270.1 

1  mo. 

14x8 

....                   , 

*       '" 

222 

1  mo. 

Colo. 

" 

244 

1  mo 

260 

1  mo. 

307 

1  mo. 

Cal. 

" 

333 

I  mo. 

Mont. 

R.  R. 

338 

1  mo. 

N.  Y. 

Aqueduct 

359 

1  mo. 

Colo. 

Mining 

412 

1  mo- 

R.  R. 

4550± 

lyr. 

9x  9 

Granite 

Mine  Drainage 

446 
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PERSONALS. 


Lewis  Pittman.  a  road  contractor  of  Chehalis, 
was  instantly  IsilleiJ  on  Oct.  24  by  the  premature 
explosion  of  a  blast. 

Mr.  J.  S.  Worlev.  of  tlie  J.  S.  Worley  Com- 
pany. Engineers,  Kansas  City.  Mo.,  has  been 
called  to  Michigan  this  week  to  appraise  water 
power  plants  for  tire  state. 

Mr  W.  F.  Daerr,  assistant  city  engineer  in 
charge  of  the  department  of  sewer  maintenance 
of  Cleveland,  Ohio,  has  resigned  that  position. 
Mr.  A.  L.  Stevens  succeeds  Mr.  Daerr. 

Mr.  William  Gladdes,  employed  by  the  Union 
Paciflc  Railroad's  engineering  department,  was 
recently  accidentally  shot  and  liilled  by  nis 
hunting  companion  near  Cheyenne,  Wyo. 

Mr  J  Walter  Bennett,  formerly  secretary  of 
the  department  of  water  supply,  gas  and  elec- 
tricity of  New  Yorli  City,  has  been  made 
deputy  commissioner  of  the  department,  suc- 
ceeding Mr.  Edward  W.  Bemis. 

Sir  Clifton  Robinson,  managing  director  and 
engineer  of  the  London  United  Electric  tram- 
ways and  director  of  the  underground  railways 
of  'London,  died  suddenly  Nov.  0  while  on  a 
Lexington  Ave.   street   car  in  New  York  City. 

Mr.  G.  E  P.  Smith,  Assoc.  M.  Am.  See.  C.  E., 
Irrigation  Engineer  at  the  Agricultural  Experi- 
ment Station  of  the  University  of  Arizona,  has 
been  granted  a  year's  leave  of  absence,  which 
time  he  will  devote  to  making  investigations  in 
irrigation  and  hydraulic  engineering  at  the  Uni- 
versity of  Wisconsin. 

Mr.  W.  L.  Upson,  formerly  Assistant  Profes- 
sor of  Electrical  Engineering  at  Ohio  State  Uni- 
versity, is  now  Professor  of  Electrical  Engineer- 
ing at  the  Universitv  of  Vermont.  He  succeeds 
Prof  W  H.  Freedman,  who  Iras  become  a  mem- 
ber of  the  faculty  of  Pratt  Institute,  Brooklyn, 
N.  Y. 

Mr  Albert  Gray  Norton,  M.  Am.  Soc.  C.  E., 
has  established  an  office  at  Middleton,  N.  1., 
where  he  will  engage  in  a  general  architectural 
and  engineering  practice,  ior  the  past  20  years 
Mr  Norton  has  been  engaged  in  the  different 
lines  of  construction  work,  including  buildings, 
bridges,  water  supply,  tunneling  and  railroad 
maintenance  and  construction, 

Mr  F  H.  Clark,  general  superintendent  of 
motive  power  of  the  Chicago,  Burlington  & 
Quincy  R.  R.  delivered  an  address  before  the 
students  and  faculty  of  the  College  of  Engineer- 
ing  of    the    University    of   Illinois   on   Thursday. 

:  November  3.  His  subject  was  "Problems  ot 
the   Motive    Power    Department."      Mr.    Clark    is 

.  a  graduate  of  the  University  of  Illinois  with 
the  class  of  1S90. 

The  U  S.  Civil  Service  Commission,  Wash- 
ington, D.  C,  has  postponed  to  Jan.  4.  1911,  the 
examination  scheduled  for  Oct.  19.  1910,  to  se- 
cure eligibles  from  which  to  make  certification 
■  to  fill  six  vacancies  in  the  position  of  engineer 
in  forest  products  in  the  Forest  Products  Labo- 
ratory at  Madison,  Wis.,  at  salaries  ranging 
from '$1,600  to  $2,500,  and  vacancies  requiring 
similar  qualifications,  as  they  may  occur,  unless 
it  shall  be  decided  in  the  interest  of  the  service 
to  "fill  vacancies  by  reinstatement,  transfer  or 
promotion. 

i  The  U  S.  Civil  Service  Commission.  Wasli,- 
■iTi'jtop  D  C  will  hold  an  examination  on  Dec. 
7-8  1910  to  secure  eligibles  from  which  to  make 
.ci'iihcanuii  to  Mil  vacancies  as  they  may  occur 
in  the  position  of  fortification  draftsman.  1  he 
usual  entrance  salary  tor  the  position  is  $1,500 
ner  annum.  An  examination  will  also  be  held  on 
the  same  date  to  secure  eligibles  from  which  to 
makrcertmcatiun  to  fill  a  vacancy  in  the  posi- 
tion of  cartographic  draftsman  at  $3.S4  per  diem. 
Naval  War  College,  Newport,  R,  L,  and  va- 
cancies requiring  similar  qualifications  as  they 
may  occur  in  any  branch  of  the  service. 

The  U  S  Civil  Service  Commission,  Wash- 
ington D  C..  has  announced  a  change  ot  title 
i"  the' Assistant  Superintendent  of  Construction 
announcement  to  that  of  Supenntendent  of  Con- 
tlWWtinn  nKo  the  nii.stpoiiement  to  Dec.  i,  1910, 
of  the  eiamination  scl'ieduled  for  Nov.  9.  1910, 
?n  secure  eligibles  from  which  to  make  certiflca- 
Uonf  to  fiU  a  vacancy  in  the  position  of  Super- 

le?est  of  the  service  to  fill  the.  vacancy  by  rein- 
statement, transfer,  or  promotion. 

Professor  A  H.  Blanchard,  M.  Am.  Soc.  C.  E.. 
fPrnwn  University,  Providence,  R.  I.,  is  to  es- 
?nh?s?,  a  consultini'  practice  in  highway  engi- 
neering Special  attention  will  be  given  to  co,|- 
?nit  It  ions  examinations,  reports,  designs  esti- 
mntes  and  specifications  relative  to  roads  and 
'"  ,toV,tS  systems  of  maintenance,  highway 
Srirt^es  and  the    "si  of  bituminous  materials  in 

-iHH  ^f  Hh^af  isi^r  ^?sf  ir^jq^ji;;^ 

pub  ic  >oaas  "->  ^^  deputy  engineer  in  charge 
'■"^II!''^  nonstruct"on  and  maintenance  of  bitu- 
o'  ""^  ".^.arts  Dm-ing  1909-1910  Mr,  Blanchard 
""",°e"\  ptr'ona?  invfstigation  of  the  methods 
'"'"'i  ,.^/fn  the  construction  and  maintenance 
orfoads  aid  pavements  in  Great  Britain  and  on 
the  continent. 


Mr.  Brent  S.  Drane,  Assoc.  M.  Am.  Soc.  C.  E., 
formerly  Assistant  Engineer  on  construction  ot 
the  Carlsbad,  New  Mexico,  project  of  the  Ke- 
clamation  Service,  and  for  the  past  two  years 
Division  Engineer  in  the  Porto  Rico  Irrigation 
Service,  lias  opened  an  office  at  HIS  Realty 
building.  Charlotte,  N.  C,  for  general  civil  and 
hydraulic  engineering  practice  in  the  Southern 
states.  He  will  also  be  available  for  consulta- 
tion in  the  Spanish-American  countries. 

Maj  E.  Richard  Esmond,  a  civil  engineer  and 
veteran  of  the  Civil  War,  died  Nov.  9  at  New 
York  Citv  from  the  infirmities  incident  to  age. 
He  was  65  years  old  and  was  born  in  Fulton,  N. 
Y  When  the  Civil  War  started  Mr.  Esmond 
enlisted  in  the  One  Hundred  and  Forty-seventh 
New  York  Volunteers,  of  which  regiment  he 
was  promoted  to  be  major  for  conspicuous  ser- 
vices. He  was  engaged  in  civil  engineering  foi 
many  years,  and  at  the  outbreak  of  the  fepanisli- 
American  war  received  a  commission  as  a  cap- 
tain of  Company  L  of  the  United  States  Volun- 
teer Engineer  Corps. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on_ 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supphes,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Air  compressor  Accessories.— Paper,  6x9  ins. : 
32  pp.  Sullivan  Machinery  Co.,  150  Michigan 
Ave.,  Chicago. 

Bulletin  No.  581,  published  in  October,  con- 
tains illustrations  and  descriptions  9f  air  re- 
ceivers reheaters  and  unloading  devices.  Also 
a  number  of  useful  tables  and  a  collection  or 
miscellaneous  data  on  the  subject  of  com- 
pressed air  and  its  applications. 

Small  Air  Compressors.— Paper,  6x9  Ins.;  12 
pp.  Sullivan  Machinery  Co.,  150  Michigan  Ave., 
Chicago. 

Bulletin  No.  58H  gives  illustrations  and  de- 
scriptions of  "Classes  WA.-4"  and  "WA.-3  air 
compressors.  Drawings  and  tables  of  dimen- 
sions and  weights  are  given. 

Wood  Block  Pavement.— Paper,  9x6  Ins.;  16 
pp.  The  Wyckoff  Pipe  and  Creosotmg  Co., 
Stamford,  Conn. 

A  catalog  setting  forth  the  merits  of  creo- 
soted  wood  blocks  for  paving  with  exa.mples  of 
work  done  by  the  above  company. 

Creosoted  Materials.— Paper.  9x6  Ins.;  32  pp. 
The  Wyckoff  Pipe  and  Creosoting  Co.,  oO  Church 
St.,  New  York. 

Notes  on  the  history  of  wood  preservation  a.nd 
a  description  of  the  creosoting  process.  A  de- 
scription of  methods  of  laying  Wyckoff  wood 
conduits,  illustrated  with  photos  of  conduits  in 
service  after  21  years.  Also  creosoted  cross- 
arms,  poles,  cross-ties,  wharf  timbers  and  sheet 
piling. 

Superior  Graphite  Paint.— Paper,  4x9  ins,;  44 
pp.     Detroit   Graphite   Co.,  Detroit,   Mich. 

An  attractive  little  book  giving  ten  descrip- 
tions of  the  preparation  of  Superior  Graphite 
Paint,  tacts  regarding  its  use,  advice  in  painting 
steel  structures  and  illustrations  of  various 
structures  which  have  been  painted  with  this 
material. 

Lehigh  Portland  Cement.— Paper,  9x6  ins.;  16 
pp  Lehigh  Portland  Cement  Co,,  Indianapolis, 
Ind. 

An  illustrated  description  of  the  construction 
of  the  Bedford  Power  Company's  hydro-electric 
development,   where  Lehigh  cement  was  used. 

Kahn  System  Standards.— Paper,  51/4x7%  Ins.; 
12s  pp.  Trussed  Concrete  Steel  Co.,  Detroit, 
Midi. 

This  is  an  attractive  handbook  of  "Practical 
Calculation  and  Application  of  Reinforced  Con- 
crete "  This  is  the  fourth  edition  of  the  book, 
which  lias  been  edited  and  published  by  the  en- 
gineering department  of  the  company,  and  is 
revised  and  enlarged.  The  subject  of  "Water- 
proofing" has  been  entirely  rewritten,  and  en- 
lire  new  sets  of  tables  for  hooped  columns  and 
footings  are  added.  The  book  also  contains 
data  on  the  various  Kahn  system  products  for 
reinforced  concrete,  steel  lath  fireprooflng,  steel 
windows,  etc.  Free  to  practicing  architects,  en- 
gineers and  contractors.     Others  50  cents. 

Gas  Traction  Engines.— Paper,  10y2x9  ins.;  12 
pp.     Buffalo  Pitts  Co.,  Buffalo,  N.  Y. 

This  catalog  gives  a  complete  description  with 
several  full-page  illustrations  of  the  Buffalo 
Pitts  Triplex  Gas  Tractor  and  its  various  parts. 

Sash  Center,— Paper,  4x18  Ins.;  1  p.  C.  H 
Drives,  Racine,  Wis. 

A  card  illustrating  and  describing  a  new  one- 
piece  weather  tight  sash  center. 

Vanadium  Steel.— Paper.  7%x5  Ins.;  24  pp. 
Carnegie  Steel  Company,  Pittsburg,  Pa. 

A  description,  including  tables,  of  the  physi- 
cal properties  and  the  applications  of  vanadium 
steel  in  practice. 


Clutch  Pulleys  and  Couplings. — Paper,  3%x6Vi 
Ins.;  8  pp.     Allis-Chalmers  Co.,  Milwaukee,  Wis. 

A  little  pamphlet  entitled  "Clutch  Economy" 
which  points  out  the  advantages  of  using  these 
clutch  pulleys  and  couplings  in  transmission 
work.    Illustrated. 

Compressed  Foundations. — Paper,  6%x9V4  Ins.; 
12  pp.  Hennebique  Construction  Co.,  1172 
Broadway,  New  York  City. 

An  illustrated  description  of  a  new  method 
of  excavation  for  pile  foundations.  Illustrated 
with  photographs  sliowing  work  in  progress. 

Aerial  Tramways. — Paper,  8'/4xl0%  ins.;  8  pp. 
The  Trenton  Iron  Co.,  Hamilton  Ave.,  Trenton, 
N.  J. 

An  illustrated  description  of  the'  Bleichert  sys- 
tem. Shows  various  arrangements  for  trans- 
porting bales,  logs  and  dump  buckets.  Automat- 
ic loading  and  dumping  devices. 

Grinding    and    Pulverizing    Machinery.— Paper, 

7%xl0%   ins.;   SO  pp.     Raymond  Brothers  Impact 
Pulverizer  Co.,  520  Lallin  St.,  Chicago. 

Catalog  No.  10,  1911,  is  a  complete  description 
of  the  Raymond  grinding,  pulverizing  and  sep- 
arating machinery  and  specially  designed  ma- 
chinery.     Plans  and   photographs  are  given. 

Hauling  Machinery.— Paper,  12x9  ins.;  36  pp. 
Buffalo   Pitts  Co.,   Buffalo,  N.  Y. 

Loose  leaf  catalog  F  of  special  hauling  ma- 
chinery. Describes  and  illustrates  contractors 
special  double  cylinder  road  engines,  reversible 
road  cars  for  hauling  heavy  machinery,  stone  or 
merchandise.  Some  costs  of  operation  on  vari- 
ous classes  of  work  are  given. 

Electrical  Machinery.  —  Paper,  8x10%  ins. 
Fort  Wayne  Electric  Works. 

These  are  bulletins  issued  by  the  manufac- 
turers of  the  "Wood"  systems.  Each  bulletin  is 
punched  for  filing:  Bulletin  No.  1125,  8  pp.— A 
complete  illustrated  description  of  single-phase 
induction  watt-hour  meters.  Bulletin  No.  1121, 
4  pp.— "Northern"  type  B  direct  current  gener- 
ators. Bulletin  No.  1124,  4  pp.— Portable  watt- 
hour  meter  calibrators,  for  alternating  current. 
Instruction  Book,  No.  3043,  4*8X6%  ins.,  28  pp.— 
General  instructions  for  locating,  installing  and 
adjusting  type  K,  single-phase  watt-hour  niet- 
eis,   with   diagrams. 

Contractors'  Supplies.— Paper.  6x9  Ins.;  8  pp. 
Al.  H.  Hoffman,  Hutton  Bldg.,  Spokane,  Wash. 

^  pamphlet  showing  various  classes  of  equip- 
ment on  liand  at  the  company's  various  ware- 
houses in   the  northwest. 

Universal  Cement.— Paper,  6x9  Ins.;  20  pp. 
Universal  Portland  Cement  Co.,  Chicago-Pitts- 
burg. 

This  is  the  October  Bulletin,  No.  77,  illustrat- 
ing and  describing  various  structures  where  Uni- 
versal cement  has  been  used. 

Chloride  of  Calcium. — Paper,  6x9  ins.;  S  pp. 
The  Carbondale  Calcium  Co.,  Carbondale,  Pa. 

Two  bulletins  arc  issued,  which  contain  re- 
prints of  articles  on  the  "Prevention  in  freezing 
in  concrete  bv  calcium  chloride"  (Bulletin  No. 
128  8  pp),  and  "Materials  which  retard  the  set- 
ting of  Portland  cement"  (Bulletin  No.  116,  8 
pp.). 

Sirocco  Fans  and  Blowers. — Paper,  7x8%  Ins.; 
4S  pp.     Ameiiean  Blower  Co..  Detroit.  iMich. 

Bulletin  No.  284  is  a  complete  illustrated  cata- 
lo"  of  ventilating  and  mechanical  draft  machin- 
ery. Gives  diagrams,  plans  showing  the  fea- 
tures of  design,  comparisons  witli  steel  plate 
fan  and  applications.  This  bulletin  replaces 
Nos  251  and  283.  Tables  of  speeds,  capacities 
and  horsepower  required  for  different  pressures. 

Electrical  Machinery.  —  Paper,  lOxSVi  ins. 
Crocker-Wheeler  Co.,  Ampere,  N.  J. 

These  bulletins  are  prepared  for  filing:  Bul- 
letin No.  120,  16  pp.— Form  I  motors  belt  DC. 
■i\  to  50  h.p.;  generators,  3  to  4o  K.W  Bulletin 
No  122  8  pp.— Form  D  machines,  belt  type  D.  «... 
motors,  25  to  300  h.  p.,  generators,  45  to  250  K. 
W.  Bulletin  No.  123.  16  pp.— Adjustable  speed 
motors,  %  to  32  h.p.;  speed  ranges  2 ;1-..5:1-3.1. 
eleven  frame  sizes.  Bulletin  12o,  8  pp.— ReincK 
type  transformers  for  light  and  power. 

Star  Drilling  Machinery.— Paper,  6x9W  Ins.;  24 
pp.     Star  Drilling  ^Machine  Co..  Akron.   O. 

\  series  of  articles  describing  work  done 
with  Star  machines,  in  some  cases  giving  the 
records  of  work  accomplished.  Also  detailed 
descriptions   of   various    sizes    of   machines. 

Iron  Pipe.— Paper  6x9  Ins.;  32  pp.  Reading 
Iron  Co.,   Reading,   Pa. 

Extracts  from  papers  and  discussions  on  "The 
Relative  Corrosion  of  Steel  and  -brought  Iron 
Water   Pipes." 

Wood  Rock  Drills — Paper,  5^4x8%  ins.;  4  pp. 
Wood  Drill  Works,   Paterson,  N.  J. 

Circular    illustrating    the    use    of    Wood    Rock 
Drills  at  Panama,  with  brief  statements  of  gen 
eral  dimensions  of  the  canal,   etc. 

Koppel  Cars  and  Track.-Paper  6Hx9%  i"s,-^ 
16  ir  Oienstein-Arthur  Koppel  Co..  Chronicle 
Building.   San   Fr.-ncisco.   Cal. 

A  collection  of  photographs  showing  Koiipel 
ca-s  ard  track  equipment  in  contract  ana 
lua-rv  opeiations  in  the  United  States. 
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riic      Illinois      Traction 

The    Doings     ^^■^'';'?>  "'^w  bridge  over 
(     .  the    Mississippi    River    at 

Week.  ally  opened  on  Nov.  10.— 

It  has  been  given  out  that 
manufacturers  are  looking  for  a  distribution 
of  orders  for  steel  rails  between  now  and 
the  first  of  the  year  to  the  amount  of 
500,000  tons.  They  believe  the  Pennsyl- 
vania, the  Harriman  lines  and  the  New 
York  Central  will  go  into  the  market 
for  this  amount  of  product.  It  is  believed 
likely  that  the  Pennsylvania  alone  will  take 
120,000  tons. — It  is  expected  that  definite 
announcement  will  be  made  shortly  by  the 
Quebec  Bridge  Commission  as  to  the  suc- 
cessful bidder  for  constructing  the  super- 
structure of  the  Quebec  bridge.  Press  re- 
ports state  that  the  commission  has  about 
reached  a  definite  decision,  the  contest  hav- 
ing narrowed  down  to  companies  supported 
by  the  United  States  Steel  Corporation  and 
the  new  Canadian  company  which  has  re- 
cently been  incorporated  by  British  build- 
ers.— Just  as  a  symptom  of  the  coming 
prosperity  of  the  country  it  may  be  noted 
that  the  recently  issued  crop  reports  show 
that  the  corn  crop  for  this  j'ear  will  amount 
to  3,122,000,000  bu.,  that  11,500,000  bales  of 
cotton  will  be  harvested  this  fall,  that  the 
.monev  value  of  the  hay  crop  will  amount  to 
probably  $600,000,000  and  that  wheat,  oats 
and  other  grains  have  done  as  well.  Esti- 
mates place  the  money  value  of  this  year's 
crops  at  $9.000,000,000.— Bids  are  now  being 
asked  by  the  New  York  state  superintend- 
ent of  public  works  for  two  large  barge  ca- 
nal contracts.  These  are  Contract  No.  27 
for  completing  the  construction  of  the 
Champlain  Canal,  Sec.  2,  from  Dunham's 
Basin  Road  and  the  Hudson  River  at  Fort 
Edward,  a  distance  of  3.76  miles,  and  Con- 
tract No.  37  for  improving  the  Oswego  Ca- 
nal between  Fulton  and  Oswego,  a  distance 
of  9.73  miles.  Bids  are  to  be  opened  at  Al- 
bany, N.  Y.,  on  Nov.  22. — Among  the  rail- 
road construction  contracts  let  recently  are 
the  following:  Watson,  Flagg  &  Strandi- 
fer,  Portland,  Ore.,  for  constructing  a  Si- 
mile extension  of  the  Cazadero  line  of  the 
Portland  Railway,  Light  &  Power  Co.,  the 
contract  amounting  to  about  $35,000 
per  mile;  Walter  H.  Gahagan,  189  Mon- 
tague St.,  Brooklyn,  N.  Y.,  for  double  track 
work  on  the  Mahanoy  &  Hazleton  division 
of  the  Lehigh  Valley  R,  R.  from  Silver 
Broad  Junction  to  Laurel  Junction;  Louis 
Houck,  Cape  Girardeau,  Mo.,  for  the  con- 
struction of  the  Cape  Girardeau,  Charleston 
&  Hickman  R.  R.,  a  new  line,  proposing  50 
miles  of  road  from  Ancil  or  Kelso  to 
Dorena  opposite  Hickman,  Ky. ;  B.  J. 
Luther  &  Co.,  Asheville,  N.  C.,  for  grading 
fi  mile  of  road  for  the  extension  of  the 
Asheville  Electric  Co.;  F.  W.  Hunt  Con- 
tracting Co.,  Cross  Construction  Co.,  A.  G. 
Fretwell,  M.  M.  Schultz,  Geo.  L.  Davidson 
and  Eddington  &  Pack,  subcontracts  from 
the  McDowell  Construction  Co.,  Knoxville, 
Tenn.,  for  work  on  the  construction  of  the 
17^  miles  of  line  of  the  Harriman,  Knox- 
ville &  Eastern  Ry.,  from  Harriman,  Tenn.; 
Hurlev-Mason  Co.,  Tacoma,  Wash.,  a 
$100,000  contract  from  the  Oregon  &  Wash- 
ington Ry.  Co.  for  constructing  the  Jackson 
St.  viaduct  at  Seattle,  Wash.;  Grant  Smith 
&  Co.,  a  $100,000  contract  from  the  same 
railroad  for  a  bridge  at  the  Boulevard, 
Seattle;  and  Hans  Pedersen  for  construct- 
ing a  new  11-stall  reinforced  concrete  round 
house  at  .'\rgo  for  the  Oregon  &  Washing- 
ton Ry. — Grading  work  has  been  started  on 


a  new  125-kilometer  line  in  Mexico  for  the 
National  Railways  of  Mexico.  The  line  is 
to  be  built  between  Penjamo,  Guanajuato, 
on  the  Guadalajara  division  of  the  Central 
and  Ajuno  on  the  National  Railways.  The 
contract  was  awarded  a  short  time  ago  to 
Engineer  Armando  Santacruz,  city  of 
Mexico,  of  the  presidential  staff,  and  he  in 
turn  has  subcontracted  it  to  the  Compania 
Constructora  Ferrocarrilera,  city  of  Mexico. 


A    convention    of    much 
Mississippi      importance   to   land   own- 
Valley    Drain- ?P,,   '"    .'^e     Mississippi 
\xr     1  Valley  will  be  that  of  the 

age  Work.  Mississippi  Valley  Drain- 
age Association,  which  is 
to  be  held  Nov.  17  and  IS  at  Memphis, 
Tenn.  The  primary  object  of  the  conven- 
tion is  to  secure  aid  from  the  federal  gov- 
ernment to  complete  a  survey  of  the  swamp 
lands  of  the  Mississippi  Valley,  aggregating 
between  20,000,000  and  25,000,000  acres. 
This  survey  has  already  been  started,  an 
area  covering  about  1,000,000  acres,  in  the 
St.  Francis  Valley  of  Arkansas,  having  been 
surveyed  re'cently  under  the  auspices  of  the 
U.  S.  Department  of  Agriculture.  The  pre- 
liminary survey  has  brought  out  the  fact 
that  in  drainage  lies  a  quick  and  inexpen- 
sive solution,  and  probably  the  only  solu- 
tion, of  a  problem  which  has  been  facing 
the  people  the  Mississippi  Valley  for  many 
years.  It  has  been  demonstrated  that  the 
soil  to  be  reclaimed  is  very  rich  and  that  it 
needs  only  a  system  of  proper  drainage  to 
convert  what  is  now  unproductive  lands 
into  one  of  the  best  producing  sections  in 
th'e  country.  In  view  of  the  extensive  work 
that  the  Reclamation  Service  has  done  in 
making  dry  lands  wet  in  the  west,  it  does 
not  seem  that  the  government  can  well  re- 
fuse its  aid  in  making  w-et  lands  dry  in  the 
south. 


The  gentle  art  of  get- 
ting something  for  noth- 
Something  '^S  dates  from  the  tiine 
°  Esau  sold  his  birthright 
for  Nothing,  for  a  mess  of  pottage ; 
and  even  then  Esau  got  the 
lentiles  and  a  side  order  of  bread.  Since  that 
time  the  art  has  been  much  improved,  as 
many  a  specification  and  contract  condition 
will  bear  witness.  American  contractors  who 
have  chafed  under  the  onerous  conditions 
sometimes  attached  to  their  contracts  are 
not  alone  in  their  misery.  Their  Canadian 
brethren  also  are  sometimes  confronted  by 
contract  conditions,  which  to  say  the  least 
places  the  "burden  of  proof"  on  the  con- 
tractor. A  case  in  point  is  cited  in  a  recent 
issue  of  our  Canadian  contemporary,  the 
Contract  Record.  It  seems  that  one  of  the 
reservoirs  of  the  city  of  Victoria,  B.  C,  was 
in"  need  of  repairs.  The  engineer  under 
whose  supervision  the  reservoir  was  first 
constructed  gave  it  as  his  opinion  subse- 
(|utntly  that  the  necessary  repairs  could  be 
made  for  $30,000.  Later  the  acting  city  en- 
gineer made  a  survey  of  the  reservoir  and' 
reported  that  in  his  opinion  the  reservoir 
could  be  made  water  tight  for  $15,000.  La- 
ter again  the  city  engineer  gave  the  council 
an  estimate  that  the  work  could  be  done  for 
$6,000.  Still  later  a  construction  companv 
offered  to  do  the  work  for  $3,000.  Th'e 
civic  authorities,  with  a  shrewd  eye  doubt- 
less on  the  way  the  estimates  of  cost  had 
scaled  down,  decided  to  call  for  bids  for 
doing  the  work.  Accordingly  bids  were  in- 
vited on  the  following  basis: 
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(a)  The  tenderer  shall  submit  his  own  speci- 
fications. 

(b)  The  successful  tenderer  shall  give  a  guar- 
antee bond,  covering  a  period  of  five  years  from 
date  of  completion  of  the  contract;  that  the 
worit  done  by  him  under  the  contract  shall 
effectually  prevent  any  further  leakage,  even 
when  the  reservoir  is  filled  with  water  to  its 
full  capacity;  and  that  if  any  leakage  shall  oc- 
cur during  the  guarantee  period  he  will  repair 
the  breach  forthwith  and  make  the  reservoir 
watertight  at  his  own  expense. 

(c)  A  sum  equal  to  25  per  cent  of  the  contract 
will  be  paid  to  the  contractor  at  the  end  of  the 
guarantee  period,  providing  the  reservoir  will 
then  hold  water  at  its  full  capacity  without 
leaking. 

(d)  If,  at  the  expiry  of  the  guarantee  period, 
the  reservoir  should  not  hold  water  when  filled 
to  its  utmost  capacity,  without  leaking,  the  said 
sum  of  25  per  cent  shall  be  forfeited  to  the 
corporation.  The  lowest  or  any  tender  not 
necessarily  accepted. 

It  is  quite  easily  seen  from  the  above 
conditions  that  the  city  of  Victoria  does  not 
want  a  contractor;  it  wants  a  philanthro- 
pist. 


Canada,  despite  the  vast 
Canada's         amount    of    railroad    con- 
Inland  struction  work  it  now  has 
,,,                        under    way,    has    not   for- 
Waterways.     gotten   the   importance   of 
developing   its   inland   wa- 
ter ways.     The  Canadian  government  now 
has    surveys    under   way   for   the    establish- 
ment of  a  navigable  channel  via  the  North 
Saskatchewan    River    from     Edmonton    to 
Winnipeg.     With   this   development   of  the 
Saskatchewan  Canada  will  have  a  30-ft.  nav- 
igation  (soon  to  be  35  ft.)  from  the  sea  to 
Montreal,  a  distance  of  nearly  1,000  miles;  a 
14-ft.   channel  from   Montreal  to  Fort  Wil- 
liam, something  ever  1,200  miles;  9-ft.  navi- 
gation from  Winnipeg  to  Cedar  Lake,  and 
from  there  to  the  Rocky  Mountains  4  to  5 
ft.     navigation,     over    a    distance     of    1,500 
miles,  a  total  of  approximately  3,700  mihss 
of    actual    inland    waterway    traversing    the 
greater  part  of  the  northern  half  of  the  con- 
tinent, the  only  break  in  the  chain  being  the 
400-mile  section  from  Fort  William  to  Win- 
nipeg. 


Public  work  contract- 
The  Recent  ors,  irrespective  of  politi- 
Electionand  cal  belief,  will  find  much 
Ti  t-f  117  1  satisfaction  in  the  results 
Public  Work.  „t  the  elections  held  a 
week  ago  last  Tuesday. 
While  the  main  purpose  of  the  elections 
was  the  choosing  of  state  and  national  offi- 
cials, many  cities,  counties  and  states  took 
the  opportunity  to  vote  on  the  authoriza- 
tion of  bond  issues  for  public  works.  In 
the  great  majority  of  these  cases  the  bond 
issues  were  carried.  It  would  be  safe  to 
say  that  the  total  amount  authorized  at  the 
recent  election  for  public  works  purposes 
will  amount  to  more  than  $75,000,000.  In 
California  the  citizens  of  that  state  voted 
on  state  bond  issues  amounting  to  $28,500.- 
000  for  public  works.  Of  this  sum  $9,000,- 
000  was  to  go  for  the  improvement  of  the 
harbor  at  San  Francisco,  $1,500,000  for  the 
improvements  of  the  harbor  of  San  Diego, 
and  $18,000,000  for  a  system  of  state  high- 
ways. In  the  city  of  Portland,  Ore.,  the 
voters  by  a  majoritj'  of  over  6,000  author- 
ized a  proposition  providing  for  a  $25,000,- 
000  bond  issue  for  a  system  of  public  docks. 
In  Baltimore,  Md.,  bond  issues  amounting 
to  $4,500,000  were  authorized,  $1,000,000  be- 
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ing  lor  ilie  construction  ol  a  Ijoulevard, 
$2,000,000  for  constructing  public  docks  and 
$1,500,000  for  new  school  buildings.  In 
Pittsburg,  Pa.,  bond  propositions  for  the 
expenditure  of  $10,305,000  for  public  iin- 
provenients  were  carried  by  large  majori- 
ties. Among  the  sums  authorized  are 
$100,000  for  a  refuse  disposal  plant,  $1,500,- 
000  for  a  new  city  hall,  $1,000,000  for  pub- 
lic play  grounds  and  parks,  $1,400,000  for 
raising  the  flood  district  and  widening  and 
improving  thoroughfares,  $250,000  for  a 
municipal  tuberculosis  hospital  and  $100,000 
for  parking  the  wharf,  $570,000  lor  improv- 
ing the  Try  St.,  Soho  run  and  Negley  run 
sewer  systems  and  $3,100,000  for  giving  fil- 
tered water  to  the  north  side  and  otherwise 
improving    the    water    service.      These    are 


only  a  few  of  the  larger  cities  which  have 
voted  bond  issues.  Many  smaller  cities 
also  voted  to  issue  bonds  for  public  work, 
and  many  counties  in  Oklahoma,  Te.xas  and 
the  south  .\tlantic  states  voted  bonds  for 
constructing  county  roads.  With  this  work 
already  in  sight  and  much  more  to  come, 
the  coming  year  should  be  a  prosperous 
one  for  public  work  contractors. 


A  decision  of  some  little 

Liability  of      interest     to     paving    cpn- 

Pavinff  tractors  was  recently  ren- 

_,      ,        °  dered      by      the      supreme 

Contractor.      ^^^^^  ^f  Arkansas.     In  its 

decision    the    court    holds 

that  after  a  paving  company  has  concluded 

its  work  and  has  turned  the  district  over  to 


the  commissioners,  the  company  cannot  be 
held  responsible  for  accidents  due  to  bad 
conditions  in  such  improvements.  The  pav- 
ing company  did  some  street  paving  and 
sidewalk  construction  work  in  the  city  of 
Little  Rock,  Ark.,  and  shortly  after  the  1 
company  had  turned  the  district  over  to  I 
the  board  of  commissioners  as  finished  and 
it  had  been  accepted,  a  woman  sustained 
bodily  injuries  in  falling  from  an  unprotect- 
ed culvert.  She  sued  the  paving  company 
on  the  ground  of  negligence  in  not  con- 
structing a  protecting  railing  over  the  cul- 
vert and  was  awarded  damages.  The  su- 
preme court  in  reversing  the  judgment  held 
that  she  was  not  so  entitled,  as  the  com- 
pany had  relinquished  the  district  to  the 
commissioners  at  the  time. 


RAILWAYS,     STEAM      AND      ELECTRIC 


Alabama. 

.•\dvices  from  Deniopolis,  Ala.,  state  that  it 
IS  expected  there  that  active  work  of  con- 
struction of  the  Birmingham,  Deniopolis  & 
Pascagoula  R.  R.  will  begin  within  the  next 
few  weeks.  The  directors  of  the  railroad 
have  decided  to  increase  the  capital  stock 
from  $.300,000  to  $400,000.  A.  R.  Smith, 
Deniopolis,  is  President.  . 

Reports  from  upper  Baldwin  County,  Ala- 
bama, are  to  the  effect  that  there  is  quite  a 
large  gang  of  men  at  work  on  the  new  rail- 
road that  is  being  built  from  Pensacola  to 
Mobile  via  Daphne,  and  that  at  present  they 
are  grading  the  roadbed  five  miles  back  of 
Daphne  at  a  place  called  Bel  forest.  It  is 
said  that  the  road  will  come  out  at  a  place 
known  as  Dolive  Creek,  and  from  there  will  be 
built  to  Mobile,  Ala. 

The  Alabama  Railway  &  Electric  Co.  is  to  be 
farmed  at  Birmingham,  Ala.,  for  the  purpose 
of  building  a  3%  mile  street  railway  from 
the  end  of  the  Wylam  line  of  the  Birming- 
ham Street  Ry.  Application  is  now  before 
the  City  Council  of  Birmingham  for  a  fran- 
chise. R.  W.  Snyder,  W.  W.  Crawford  and 
W.  J.  Stacy,  all  of  Birmingham,  are  inter- 
ested. 

The  Alabama  Traction  Co.  has  filed  its  arti- 
cles of  incorporation  and  proposes  to  build 
a  new  street  railwav  system  in  Montgomery. 
The  capital  stock  is  $1,000,000,  of  which 
$250,000  is  said  to  be  paid  in.  Charles  G. 
.\bercrombie,  Montgomery.  Ala.,  is  Presi- 
dent. 

The  Tidewater  R.  R.  Co.,  mentioned  in 
our  last  issue,  is  reported  to  have  awarded 
contracts  for  constructing  46  miles  of  its  pro- 
posed electric  line  between  Eastlake  and 
Bessemer.  J.  M.  Dewberry,  Birmingham. 
.\la..  is  President. 

Arizona. 

Reports  from  Winslow,  Ariz.,  state  that  the 
status  of  work  on  the  double  tracking  of  the 
coast  lines  of  the  Santa  Fe  from  Albuquerque 
to  Los  Angeles  at  the  end  of  October  was  as 
follows :  The  first  20  miles  out  of  Winslow 
was  graded,  track  laid  and  ballasted.  From 
Flagstaff  to  Williams  the  work  was  about  60 
per  cent  completed  by  the  L.  J.  Smith  Con- 
struction Co.  direct,  and  from  Agassiz  to 
Riordan,  about  40  days  more  work  was  neces- 
sary. From  Riordan  to  Bellcmont  the  L.  J. 
Smith  Construction  Co.  had,  with  B.  B.  Cros- 
by, the  work  in  about  the  same  condition. 
From  Bellemont  to  Arey  and  about  a  mile 
westward,  the  work  was  graded,  track  laid 
and  ballasted.  With  the  exception  of  two 
rock  cuts  between  Davern  and  Williams,  the 
grade  was  about  finished.  The  two  rock  cuts 
are  big  ones  and  will  hold  the  forces  there 
for  at  least  90  good  working  days.  Twenty 
bridges  have  been  completed  by  T.  Maddox. 
who  was  working  on  four  of  the  six  remain- 
ing  ones. 

Good  progress  is  being  made  by  H.  Dal- 
lioff,  general  contractor,  on  the  building  of 
the  Stuttgart  and  Rice  Belt  railroad  into 
Stuttgart,  and  he  probably  will  be  able  to  turn 


over  the  road  to  Stuttgart  by  Dec.  3.  the  date 
first  announced  for  its  completion.  Work  has 
been  hampered  some  early  in  November  by 
lack  of  ties,  but  tie  cutters  were  at  work  in 
the  La  Grue  timber,  the  laying  of  steel  hav- 
ing reached  that  point,  and  sufficient  ties  can 
now  be  secured  to  extend  the  road  into  Stutt- 
gart. 

The  Fort  Smith  &  Van  Buren  R.  R.,  which 
proposes  a  line  from  Fort  Smith  to  Van 
Buren,  is  reported  to  have  started  grading 
work.  W.  D.  Pratt,  Fort  Smith,  Ark.,  is  in- 
terested. 

The  State  Board  of  Railway  Incorporators 
has  granted  the  Fort  Smith,  St.  Louis  &  Chi- 
cago Ry.  Co.  an  extension  of  time  to  begin 
work  on  its  proposed  line. 

California. 

In  connection  with  the  development  work 
in  the  Palo  Verde  Valley  it  is  proposed  to 
construct  a  new  railroad  line,  leaving  the 
Parker  division  at  Calzona,  serving  the  Blythe 
estate,  and  crossing  both  Palo  Verde  and 
Chucka walla  valleys.  A  right  of  way  has  al- 
ready been  secured  for  this  road,  and  is  con- 
trolled by  R.  M.  Teague,  San  Dimas."Cal.,  and 
his   associates. 

The  San  Joaquin  Valley  Electric  Ry.  Co., 
which  has  completed  the  grading  for  its  road 
bed  as  far  as  Ripon,  opened  bids  early  this 
month  for  the  construction  of  a  reinforced 
concrete  bridge  over  the  Stanislaus  river  south 
of  Ripon.  The  bridge  will  span  the  river 
alongside  the  county's  concrete  bridge.  The 
two  main  spans  will  be  80  ft.  each.  These, 
with  the  approaches,  will  make  the  structure 
200  ft.  in  length.  The  company  was  recently 
reorganized  and  the  following  officers  and  di- 
rectors elected :  President,  Harold  S.  Ren- 
wick.  New  York  City ;  vice-president  and  gen- 
era! manager.  Morris  L.  Brackett,  Stockton ; 
treasurer,  Robert  F.  Covert,  Salida ;  secre- 
tary. Daniel  G.  Gary,  Stockton ;  E.  T.  Zook 
and  John  G.  Weir  of  San  Francisco.  J.  C. 
Campbell  of  San  Francisco  is  counsel  for  the 
company  and  ?I.  U.  Wallace  is  consulting 
engineer. 

The  Southern  Pacific  R.  R.  Co.  is  reported 
to  have  acquired  the  property  of  the  Pacific 
l'"lectric  Ry.  Co.,  owner  of  some  600  miles  of 
electric  railway  in  California. 

Promoters  of  the  Stockton-Jenny  Lind  R. 
R.  are  canvassing  Calaveras  County,  Cal.,  for 
the  purpose  of  ascertaining  what  inducements 
the  mining  interests,  merchants,  shippers  and 
people  in  general  will  offer  for  an  extension 
of  the  line  into  Angels  and  Copperopolis 

Colorado. 

The  Denver,  Northwestern  &  Pacific  Ry.. 
L.  D.  Blauvelt.  Chief  Engineer,  Denver,  Colo.. 
liHS  been  placing  tie  contracts.  Perhaps  this 
indicates  that  work  will  be  started  soon  on  the 
extension   from  Steamboat  Springs. 

The  Grand  River,  Meeker  &  Salt  Lake  Ry. 
Co..  recently  incorporated  to  build  .300  miles 
of  line  from  Chapman  towards  Salt  Lake 
City,  is  reported  to  have  awarded  the  con- 
struction contract  to  the  Meeker-Rangelv 
Construction  Co.,  of  Denver,  Colo. 


Connecticut. 

Good  progress  is  being  made  with  the  con- 
struction of  the  new  trolley  line  between 
Hartford  and  Norwich.  About  four  miles  has 
been  graded  down  Hillstown  way,  but  the 
laying  of  rails  will  not  be  started  until  about 
March  when,  it  is  expected,  about  ten  miles 
of   grading  will   have   been   completed. 

Contract  will  soon  be  let  for  the  double 
tracking  of  the  .'\ir  Line  division  of  the  New 
Haven  road  between  Middletown  and-  Willi- 
mantic,  a  distance  of  30  miles.  The  Air  Line 
for  years  has  been  the  weakest  spot  on  the 
New  Haven  system,  but  the  proposed  bridge 
and  roadbed  changes  will  put  it  up  to  the 
high  standard  of  the  main  lines.  The  heavier 
types  of  engines  used  by  the  New  Haven 
have  been  barred  from  the  Air  Line  because 
of  weak  bridges,  but  when  the  proposed  work 
is  completed  this  line  will  be  used  to  a  much 
greater  extent  for  transportation  of  freight 
and  some  of  the  proposed  new  passenger 
trains  will  probably  be  moved  over  that  line 
The  new  steel  bridge  being  built  over  the 
Connecticut  river  between  Middletown  and 
Portland  is  progressing  rapidly.  Two  of  the 
si.x  spans  have  been  set.  The  total  length  of 
this  bridge  is  1,200  ft.  It  will  have  a  swing- 
ing draw.  The  new  bridge  takes  the  place  of 
one  built  in  1872  and  will  cost  about  $180,000 
The  entire  work  on  the  Air  Line  will  cost 
the  road  upwards  of  a  half  a  million  dollars 

Georgia. 

Grading  work  has  been  started  on  the  new 
Wrightsville.   .\drian   &  Lyons   R.   R. 

The  State  Railroad  Commission  has  author- 
ized the  City  Suburban  Ry.  Co.,  of  Bruns 
wick,  Ga.,  to  issue  bonds  and  stock  for  im- 
provements, outstanding  obligations  and  ex 
tensions. 

The  Sparks  &  Western  R.  R..  a  new  line 
from  Sparks  to  Moultrie,  is  reported  to  have 
been  purchased  by  the  Georgia  &  Florida  Ry 
It  is  understood  that  the  road,  which  now 
lacks  a  few  miles  of  being  completed  to  MonI 
trie,  will  be  finished  at  once. 

Idaho. 

The  Oregon  Short  Line  R.  R.  has  made 
surveys  for  second  track  from  Pocatello  to 
Minidoka.  No  actual  construction  work,  how- 
ever, has  yet  been  authorized,  and  it  is  im- 
possible to  say  just  when  active  work  will  be 
started. 

The  Oregon  Railway  &  Navigation  Co.  is 
reported  to  have  purchased  the  Idaho  North- 
ern R.  R..  The  Idaho  Northern  was  built  in 
1908  and  connects  Enaville  and  Murray.  It 
is  .50  miles  in  length. 

Illinois. 

The  city  council  of  Mount  Carmel  has 
granted  the  Evansville.  Mt.  Carmel  &  Olney 
Traction  Co.,  a  frarchise  for  use  of  the  de- 
sired streets  of  the  city  upon  which  to  operate 
an  electric  car  line.  Construction  work  on 
this  road  is  now  underwav. 

Practically  all  right-of-way  has  been  ob- 
tained from  Walworth  to  Delavan  for  the  Har- 
vard and  Marengo  electric  line.  Allendorf 
and    Thornton.    Harvard.    111.,   have   been    set- 
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ting  the  poles   for  the  hne  between   Harvard 
and    Marengo. 

The  Commercial  Club  of  Elgin  of  which 
Joseph  Newman  is  President,  has  adopted  res- 
olutions instructing  the  committee  on  finance 
to  proceed  with  the  incorporation  of  a  com- 
pany and  the  construction  of  a  lielt  line  rail- 
way for  Elgin. 

The  Chicago  &  Alton  K.  R.  has  started 
construction  work  on  the  Western  Avenue 
subway  in  Oiicago,  and  plan  on  completing 
it  this'year.  The  work  is  estimated  at  $20,000 
and  will,  when  finished,  complete  the  track 
elevation  of  the  Alton  in  Chicago.  W.  D. 
Tavlor,  Chicago,  111.,  is  Chief  Engineer  of  the 
C.  ■&  A.  R.  R. 

An  ordinance  is  now  before  the  city  coun- 
cil of  Joliet  to  grant  the  present  owners  of 
a  franchise  to  enter  Joliet  the  right  to  transfer 
it  to  the  Chicago.  Ottawa  &  Peoria  Ry.  (Illi- 
nois Traction  System).  The  latter  company  is 
completing  plans  for  extending  its  line  from 
Morris  to  Joliet.  Should  the  transfer  of  the 
franchise  be  granted  by  the  Joliet  city  coun- 
cil the  road  connecting  Morris  and  Joliet  will 
be  completed  within  one  year.  H.  E.  Chub- 
buch,  Peoria,  111.,  is  General  Manager  of  the 
Illinois  Traction  System. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  completed  the  double  tracking  of  the  road 
between  Bushnell  and  Galesburg,  a  distance 
of  .35  miles.  The  second  main  track  will  re- 
lieve a  serious  congestion  of  traffic  over  the 
section  of  the  road. 

The  Denverside  Connecting  Ry.  Co.,  of 
East  St.  Louis,  111.,  has  filed  its  articles  of  in- 
corporation at  Belleville.  The  company  has 
a  capital  stock  of  $10,000.  The  incorporators 
are:  Harry  S.  Kramer,  Robert  P.  Munger 
Arthur  W.  Baltz,  Robert  E.  Gillespie  and 
George  H.  Heller.  The  company  proposes  to 
construct  a  railway  from  the  southeastern 
■limits  of  East  St.  Louis,  running  between  the 
right  of  way  of  the  Southern  Railway  and 
State  street  and  to  the  right  of  way  of  the 
Southern  Railway  and  the  Illinois  Central 
line  to  the  banks  of  the  Mississippi. 

Indiana. 

Surveys  have  been  started  for  an  electric 
interurban  from  Chesterton  to  Whiting.  As 
proposed,  the  line  will  be  built  from  Chester- 
ton to  Whiting  passing  through  Dune  Park, 
Miller.  Aetna,  Gary,  Buffington,  Indiana 
Harbor  and  from  there  to  Whiting,  connecting 
in  that  city  with  the  Hammond,  Whiting  and 
East  Chicago  line.  It  is  said  that  the  pro- 
moters have  already  started  work  on  the  erec- 
tion of  a  powerhouse  at  Chesterton.  C.  H. 
Geist,  Philadelphia,  Pa.,  is  interested. 

The  Chesapeake  &  Ohio  R.  R.  of  Indiana 
is  to  take  steps  for  double  tracking  its  line 
between   Chicago   and   Cincinnati. 

Iowa. 

The  Iowa  Traction  Co.  has  completed  sur- 
veys, and  has  secured  the  capital  for  the  con- 
struction of  its  proposed  line.  Construction 
contracts  are  to  be  let  in  .SO  to  60  days.  This 
company  projects  a  65-mile  line  from  Oska- 
loosa  through  Barnes  City.  Montezuma,  Mal- 
com  and  Tama.  Geo.  E.  Woodhouse,  Oska- 
loosa,   la.,   is   President. 

Surveys  for  the  projected  interurban  line 
of  the  Sioux  City.  Bijou  Hills  Ry.  Co.  have 
been  about  completed  and  it  is  planned  to 
have  construction  work  started  in  the  spring 
on  the  first  .50-mile  section  out  of  Sioux  City. 

According  to  a  statement  reported  to  have 
been  made  by  C.  A.  Ross,  President^  of  the 
Engineering,  Construction  &  Securities  Co. 
at  Clarinda,  Iowa,  all  right  of  way  has  been 
secured  for  the  construction  of  the  proposed 
line  and  about  5  miles  of  the  18  miles  of 
necessary   grading   has    been   completed. 

Advices  from  Atlantic,  la.,  state  that  rails 
have  been  delivered  for  the  construction  of 
the  line  of  the  Atlantic  North  &  South  Ry. 
and  100  men  are  to  be  ptit  to  work  at  once. 

Kansas. 

It  now  looks  as  though  the  McKinley  syn- 
dicate, of  which  W.  B.  McKinley  of  Cham- 
paign, 111.,  is  the  head,  will  next  spring,  take 
definite  steps  for  building  two  Atchison-St. 
Joseph  lines,  one  on  each  side  of  the  Mis- 
souri   River    line    from    Atchison    to    Leaven- 


worth to  connect  with  the  Lcavenworth-Kan- 
sas  City  road,  and  electric  roads  to  Topeka, 
and  to  Horton  and  Hiawatha. 

Business  men  of  Salina,  Kan.,  have  agreed 
to  raise  $150,000  for  the  proposed  line  of  the 
Motor  Grand  Interurban  Co.,  (irovidcd  the 
line  is  constructed  from  Canton  to  Minne- 
apolis. The  company  is  said  to  have  practi- 
cally all  of  the  right-of-way  from  Goessal 
to  Canton  and  from  Canton  to  Roxbury. 
Goessal  is  about  16  luiles  southeast  of  Canton 
and  Roxbury  is  about  15  miles  north  of  Can- 
ton.    . 

The  Southwest  Kansas  &  Colorado  Ry.  Co., 
which  proposes  a  road  west  from  Hardtner 
into  the  state  of  Colorado,  has  elected  R.  W. 
Scott,  of  Coldwater,  Kan..  President,  and 
A.  A.  White,  of  Coldwater,  Vice  President 
and  General  Manager.  The  surveyors  have 
completed  a  line  west  from  Hardtner  into 
Meade  County,  and  the  company  is  said  to  be 
now  completing  arrangements  to  build  the 
first  85  miles  of  the  line. 

A  meeting  is  to  be  held  this  month  by  the 
stockholders  and  directors  of  the  Wichita, 
McPherson  &  Gulf  Ry.  to  take  up  the  matter 
of  securing  the  necessary  right  of  way  for  the 
proposed  Hne,  selecting  the  route  of  the  road 
south  of  Wichita,  Kan. 

Louisiana. 

A  three  mile  railroad  is  to  be  built  to  con- 
nect the  Taft  and  Balch  properties  in  Con- 
cordia Parish,  La.,  with  the  Natchez  &  West- 
ern R.  R.  S.  A.  Coon,  Natchez,  Miss.,  is  said 
to  be  interested. 

The  preliminary  survey  of  the  Vidalia  & 
Southeastern  Ry..  a  company  recently  char- 
tered, was  commenced  at  Vidalia,  Nov.  1. 
The  line  will  run  from  that  city  to  Fleming, 
in  Liberty  County,  and  possibly  to  Darien  or 
Brunswick.  When  the  preliminary  survey  is 
completed  a  permanent  line  will  be  run,  and 
the  work  of  securing  options  and  other  con- 
cessions from  people  living  along  the  line 
will  be  commenced. 

The  police  jury  of  St.  Bernard  Parish  have 
been  petitioned  to  grant  a  franchise  for  the 
establishment  and  operation  of  a  street  car 
line  between  the  Barracks  and  the  plant  of 
the  American  Sugar  Refinery,  near  New  Or- 
leans. 

Maine. 

A  favorable  report  will  be  made  to  the  of- 
ficers of  the  Maine  Central  R.  R.  regarding 
the  proposed  route  for  a  line  from  Boothbay 
Harbor   to   New   Castle. 

The  new  Grand  Isle-Fort  Kent  extension 
of  the  Bangor  &  Aroostook  R.  R.  has  been 
formally  opened  for  traffic.  This  extension 
to  the.  Bangor  &  Aroostook  system  is  28% 
miles  in  length  and  parallels  the  St.  John 
river  for  its  entire  length. 

Maryland. 

It  is  reported  that  the  Baltimore  &  Ohio  R 
R.,  will  establish  extensive  yards  at  Meyers- 
dale,  to  consist  of  from  10  to  20  tracks,  each 
two  miles  long. 

The  New  York,  Philadelphia  &  Norfolk  R. 
R.,  Elisha  Lee,  Superintendent.  Cape  Charles. 
Va..  is  said  to  be  planning  to  have  surveys 
started  shortly  froiri  Stockton  to  Sinnickson, 
Md.,  with  a  view  of  building  a  branch  road  to 
open  up  the  timber  interests  of  that  section  of 
Maryland   lying  between   these  two  points. 

The  Industrial  Engineering  Co.,  Drexe! 
bldg.,  Philadelphia,  Pa.,  engineers  for  the  pro- 
posed electric  line  from  Salisbury  to  Nanti- 
coke  Point,  is  now  securing  the  right-of-way. 
The  line  is  to  be  constructed  for  the  recently 
organized  Wicomico  Electric  &  Power  Co 

Massachusetts. 

The  Boston  &  Maine  R.  R.,  a  subsidiary 
company  of  the  New  York,  New  Haven  &  . 
Hartford  R.  R.,  is  reported  to  be  considering 
four-tracking  its  line  between  the  Sagus 
River  bridge  and  Swampscott,  Mass.  Some 
color  is  given  to  this  report  by  the  fact  that 
the  railroad  has  temporarily  abandoned  elimi- 
nating the  grade  crossings  in  Lynn,  which 
would  be  efifected  by   four-track  construction. 

Michigan. 

Advices  from  Millersburg,  Mich.,  state 
that   it  has  been   announceH   hv  the   D    Sr  M 


Ry.  that  a  line  will  be  built  into  Rogers,  the 
present  delay  being  caused  by  an  inability  to 
secure  steel.  Grading  will  probably  be  started 
this  fall. 

A  proposition  has  been  made  to  the  city 
coimcil  of  Detroit,  Mich.,  by  B.  S.  Ross,  Con- 
sulting Engineer,  407  Hodges  bldg.,  Detroit, 
outlining  a  proposition  for  building  a  subway 
railway  system  in  that  city.  Mr.  Ross  is  re- 
ported to  be  backed  by  Philadelphia  capitalists. 

The  construction  of  an  electric  railway  from 
Lansing  to  Battle  Creek  by  way  of  Charlotte, 
is  reported  under  consideration.  It  is  renorted 
that  the  line  will  go  through  Olivet,  Char- 
lotte, Potterville  and  Millett  and  will  come 
into  Lansing  on  the  M.  U.  R.  line  from 
Waverly  park.  It  is  said  that  it  is  the  in- 
tention of  the  company  to  begin  work  on  the 
project  not  later  than  next  fall.  Mr.  W.  A. 
Foote,  Lansing,  Mich.,  President  of  the  Com- 
monwealth Power  Co.,  is  said  to  be  back  of  the 
project. 

Proposition  has  been  made  to  residents  of 
Inlay  City  to  subscribe  for  stock  to  a  pro- 
posed corporation  to  operate  an  interurban 
line  between  Detroit  and  Bay  City,  running 
through  the  city.  A  committee  was  appointed 
and  will  investigate  the  merit  of  the  proposi- 
tion. The  plan  is  being  backed  by  the  Illinois 
Valley  Traction  Co. 

Minnesota. 

The  Mesaba  Electric  Ry.  Co.,  of  Duluth- 
recently  incorporated  as  noted  in  our  last 
issue,  has  applied  to  the  County  Commission- 
ers at  Duluth,  for  a  franchise  to  cross  the 
county  roads  on  the  proposed  line  of  the  rail- 
way. A  survey  has  been  made  for.  a  line  36 
miles  long,  extending  from  Hibbing  to  Gilbert 
and  passing  through  Chisholm.  Buhl,  Virginia 
and  Eveleth.  It  is  estimated  that  the  cost  of 
the  road  will  be  $1,000,000.  The  company  is 
reported  to  be  backed  by  Boston  and  Duluth 
parties,  who  are  interested  in  the  Great  North- 
ern Power  Co.  of  Duluth,  which  has  a  plant 
at  Thomson.  Oscar  Mitchell,  Duluth,  secre- 
tary of  the  Great  Northern  Power  Co..  is 
President  of  the  Mesaba  Electric  Ry.  Co. 

The  Minneapolis,  St.  Paul  &  Sault  Ste 
Marie  Ry.  Co.  will  inaugurate  shortly  service 
on  the  spur  recently  built  connecting  Superior, 
Wis.,  with  the  Winnipeg  line  at  Thief  River 
Falls.  J.  R.  Michaels  will  be  superintendent 
of  the  new  division. 

Duluth  and  the  Ranges. 

BY   PETER   E.    ME.\GHER. 

Mr.  A.  J.   Perrin  of  Carl  Hall  &  Co.,  con 
tractors,   returned   from  a  trip  to  New  York 
City.     He  stated  that  their  railroad  work  was 
all    finished    up,    and    that   they   were   in   the 
market  for  a  new  contract. 

Arthur  Mitchell  was  a  caller.  He  stated 
that  he  had  just  returned  from  Canada.  He 
is  not  doing  anything  at  the  present  time. 

Duluth  was  quite  a  gathering  place  a  week 
ago  for  railroad  presidents.  We  had  here 
in  one  day  President  Shaughnessey  of  the 
Canadian  Pacific  Railway.  President  Fitch  of 
the  Duluth,  South  Shore  &  Atlantic  Rail- 
way, and  President  Pennington,  president  of 
the  Soo  Railroad.  They  spent  a  couple  of 
days  here,  and  went  away  looking  as  wise 
if  not  wiser,  than  when  they  came. 

Dennis  Madden.  General  Superintendent  for 
the  MacArthur  Brothers  Co.,  of  New  York 
and  Chicago,  was  a  caller  here  on  the  writer 
last  week.  He  was  upon  a  trip  of  inspection 
to  their  stripping  contracts  on  the  Iron  Range 
He  stated  that  they  had  already  started  on 
their  Government  contracts  at  the  Soo  Canal, 
and  were  figuring  on  quite  a  bit  of  new  work. 

Robert  Railey,  representing  the  Sullivan 
Machinery  Co.,  came  in  to  see  us  this  week. 
He  said  that  business  was  not  rushing  very 
strongly  in  his  line  at  the  present  time. 

Pastoret-Lawrence  Co.,  general  contractors 
of  Duluth.  were  awarded  last  week  a  new 
water  works  contract  by  the  City  of  Superior, 
Wis.,  and  have  already  started   on  the  same. 

C.  J.  A.  Morris  of  the  firm  of  Morris  & 
Shepard,  General  Contractors,  St.  Paul,  Minn.. 
was  a  caller  last  week.  Mr.  Morris,  while 
inaking  a  trip  of  inspection  of  dock  work 
in  Duluth  Harbor,  met  with  an  accident  that 
was  \-erv  I'fp-  .-prin,,!:      7n  stepping  from  his 
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boat  to  the  dock,  he  slipped  and  bruised  both 
of  his  legs  badly,  and  as  a  consequence,  is 
now  going  around  on  crutches.  Mr.  Morris 
is  to  be  congratulated  that  this  accident  was 
not  more  serious  than  it  was. 

Barnett  &  Record  Company  of  Duluth, 
Minn.,  were  awarded  a  contract  last  week 
for  some  cribbing  and  piling  for  one  of  the 
large  coal  companies  in  this  city,  and  have 
already  started  on  the  same. 

Mr.  E.  P.  Kimball,  of  Kimball  Brothers, 
railroad  contractors,  was  a  caller  last  week. 
They  have  finished  up  their  railroad  work  in 
Dakota  on  the  Great  Northern  Ry,  and  he 
was  up  here  placing  his  horses  in  the  woods 
for  the  winter  season. 

Timothy  Foley,  head  of  the  construction 
firm  of  Foley,  Welch  &  Stewart,  was  a  caller 
in  Duluth  last  week.  He  was  up  here  on  a 
trip  of  inspection  of  their  work  of  building 
the  Canadian  Northern  Extension  from  Vir- 
ginia to  Duluth,  Minn.,  a  distance  of  85  miles. 

C.  A.  Baker,  Secretary  of  the  Sterling 
Wheelbarrow  Co.  of  Milwaukee,  Wis.,  was 
a  visitor  with  us  this  week.  Baker  was  just 
as  optimistic  as  he  always  is,  and  had  just 
returned  from  a  trip  to  Old  Mexico.  He  said 
that  business  prospects  for  the  coming  season 
looked  very  bright. 

P.  Damon  of  Boone  Construction  Co.,  was 
a  caller  last  week.  They  have  finished  their 
contract  that  they  had  on  the  Great  Northern 
Ry.  in  North  Dakota  for  Morris  &  Shepard, 
and  was  up  here  for  the  purpose  of  finding 
some  place  to  put  in  his.  horses  for  the  winter. 

F.  A.  Adams,  employment  man  from  Min- 
neapolis, came  in  to  see  us  this  week.  He 
reported  husiness  in  his  line  very  quiet,  and 
that  he  is  going  up  into  the  North  Woods 
to  try  and  get  a  moose  or  two.  He  expected 
to  be  gone  about  three  weeks. 

There  has  been  no  new  contracts  let  in 
this  section  for  some  time,  and  prospects  for 
any  new  work  in  the  near  future  are  not  very 
encouraging.  The  supply  of  laborers  at  the 
present  time  is  better  than  it  was  two  weeks 
ago,  but,  still,  there  is  not  any  more  than 
enough  tn  go  around.  The  demand  for  men 
in  some  lines  of  work  has  decreased,  and  in 
others,  especially  the  lumbering  operations, 
have  increased.  There  will  be  plenty  of  work 
for  all  the  men  in  this  neighborhood  for  some 
time  to  come. 

Contractors  and  others  interested  in  the 
employment  and  equipment  business  are  cord- 
iallv  invited  to  make  the  offices  of  Peter  E. 
Meagher,  409  West  Michigan  St.,  Duluth, 
Minn.,   their  headquarters  while   in   Duluth. 

Missouri. 

The  St.  Louis,  St.  Charles  &  Northern 
Traction  Co.,  has  secured  nearly  all  of  its 
right-of-way  from  Troy  north,  for  its  pro- 
jected interurban  line,  and  is  now  seeking 
right-of-way  through  Old  Monroe.  This  cqm- 
panv  was  recently  chartered  with  a  capital 
stock  of  $900,000.  It  proposes  to  build  a  road 
77  miles  long  from  St.  Charles  to  Laddonia, 
Audrain  county.  It  is  proposed  to  construct 
the  line  through  the  counties  of  St.  Charles, 
Lincoln,  Montgomery,  .\udrain  and  Pike.  R. 
F.  Race  of  Mexico,  Mo.,  is  the  principal  stock- 
holder, owning  3,204  shares.  R.  M.  Hender- 
shot  C.  Pearson.  A.  Hazelton,  Dr.  C.  H.  Rigg, 
C  B.  Duncan,  R.  F.  Gooch,  C.  M.  Vermillion, 
A  L.  Miller.  H.  A.  Stone,  Charles  L.  Ever- 
ett, C.  F.  Butler  and  J.  A.  Farmer,  all  of  Mid- 
dle'ton,  Audrain  countv ;  W.  .T.  Dunn  of  Silex, 
C  R.  Wells  of  Marling,  John  Hickerson  of 
Wellsville,  F.  C.  Stroker  of  Onlev,  Hugh  E. 
Tige  of  Laddonia  and  D.  S.  Stokes  of  Mexico, 
are   also   stockholders. 

The  Missouri-Osace  R.  R.  Co.  has  been 
chartered  by  the  Secretary  of  State  of  Mis- 
•  souri  with  a  capital  stock  of  $2.")0,000  to  con- 
struct a  line  of  railroad  from  Linn,  Osage 
County,  to  Wardsville.  Cole  County,  intersect- 
ing the  Missouri  Pacific  at  Osage  City  and 
covering  a  distance  of  25  miles.  The  direct- 
ors of  the  company  arc  H.  C.  Hlvis,  Alfred 
K  Prince  Page  Nelson.  .Mphonse  Dur.  St. 
Louis  and'  M.  A.  Greding.  Alton,   Mo. 

It  has  been  announced  bv  John  M.  Eagan, 
President  of  the  Metropolhan  St.  Ry.  Co., 
Kansas  City,  Mo.,  that  it  is  impossible  at 
oresent  for  the  company  to  take  up  the  mat- 
ter   of     c6nstructing   the     Chestnut     St.     line 


ovying  to  the  inability  of  the  company  to  ob- 
tain money  for  improvements  outside  those 
it   has   already   obligated  itself   to  make. 

The  Cape  Girardeau,  Charleston  &  Hick- 
man R.  R.  Co.  has  completed  surveys  and 
has  Secured  the  capital  for  the  construction 
of  its  projected  50-mile  line  from  Ancil  or 
Kelso  to  Dorena,  a  point  opposite  Hick- 
man, Ky.  The  contract  for  constructing 
the  road  has  been  let  to  Louis  Houck,  Cape 
Girardeau,  Mo.  James  F.  Brooks,  Cape 
Girardeau,  Mo.,  is  chief  engineer.  Mr. 
Houck  is  president  of  the  Chester,  Perry- 
ville  &  Ste.  Genevieve  Ry.,  now  operating 
85  miles  of  line. 

St.    Louis   Items. 

BV    A.    B.     KIIENIG. 

The  Chicago,  Memphis  &  Gulf  Ry.  began 
track  laying  on  its  new  extension  last  Mon- 
day. 

After  the  meeting  of  the  board  of  park 
commissioners  of  East  St.  Louis,  111.,  last 
week  it  was  announced  that  arrangements 
have  been  made  to  dispose  of  the  entire 
authorized  bond  issue  of  $100,000  to  N.  W. 
Halsey  &  Co.  of  Chicago.  The  bonds  will 
be  delivered  to  Halsey  &  Co.  and  the 
money  paid  to  officers  of  the  park  board 
next  week.  The  money  is  to  be  used  in 
building  and  improving  parks  and  boule- 
vards in  East  St.  Louis. 

The  Engineers'  Club  of  St.  Louis,  at  the 
invitation  of  the  board  of  public  improve- 
ments, inspected  the  piers  of  the  municipal 
bridge  Saturday  afternoon.  The  trip  to 
the  piers  was  made  in  the  harbor  boat 
Erastus  Wells,  the  boat  leaving  Market 
street  at  2  o'clock. 

Bondurant  &  Mosby  came  in  for  a  couple 
of  car  loads  of  station  men  for  their  new 
work  in  Kentucky  and  Tennessee. 

.A.n  enabling  section  authorizing  the  city 
to  build,  own  and  operate  railroad  termi- 
nals in  connection  with  the  free  bridge  will 
be  a  part  of  the  new  city  charter  being 
drawn  by  the  board  of  freeholders.  Pend- 
ing the  completion  of  the  charter  the  board 
is  urging  civic  organizations  to  withhold  in- 
dorsement of  the  granting  of  railroad  fran- 
chises over  the  free  bridge.  If  the  section 
is  adopted  it  will  give  the  city  power  to 
construct  and  operate  the  terminals,  a  vote 
being  necessary  before  bonds  to  build  the 
terminals  could  be  issued.  The  terminals 
pirovision  in  the  new  charter  became  pub- 
licly known  through  a  letter  written  by 
Julius  Pitzman  to  the  East  End  Property 
Owners'  .Association  requesting  that  asso- 
ciation to  act  slowly  in  endorsing  the  bill 
granting  the  Southern  Traction  Co.  a  fran- 
chise over  the  bridge. 

Dan  J.  Sullivan,  who  is  now  with  Hannon 
&  Hickey  at  Mt.  Carmel,  111.,  spent  a  couple 
of  days  in  town  and  returned  to  the  work  at 
that  point. 

The  pneumatic  mail  tube  commission, 
composed  of  postal  officials,  met  in  St. 
Louis  Nov.  14  to  consider  the  question  of 
increasing  tube  facilities  between  the  post 
office  at  Eighth  and  Olive  Sts.  and  the 
union  station,  to  carry  all  the  mail,  instead 
of  a  portion  of  the  letter  mail,  as  at  pres- 
ent. The  commission  consists  of  J.  M. 
Masten  of  Washington,  D.  C,  assistant 
superintendent  of  the  railway  mail  service; 
Walter  R.  Hinman,  assistant  superintendent 
of  the  division  of  salaries  and  allowances; 
W.  R.  Keyes,  post  office  inspector  at  Chat- 
tanooga; T.  j.  Akins,  postmaster  at  St. 
Louis,  and  Stil  P.  Taft,  superintendent  of 
the  railway  mail  service  in  this  district.  It 
is  proposed  to  put  in  a  new  service,  the 
cost  of  which  will  be  $17,500  a  mile. 

John  Higgins  is  going  to  winter  his  out- 
fit near  Godfrey,  111. 

The  board  of  local  improvements  of  East 
.  St.  Louis  at  a  meeting  last  Friday  author- 
ized City  Comptroller  Frank  B.  Hanna  to 
issue  vouchers  for  the  payment  of  $42,429.48 
on  account  of  work  on  the  Illinois  avenue 
improvements  and  the  outlet  sewer.  A 
voucher  for  $28,636.98  was  given  the  O.  T. 
Dunlap  Construction  Co.  for  work  on  the 
sewer.  The  estimated  cost  of  the  sewer  is 
$650,000.-    John   and    Pat   Keeley,    contract- 


ors for  the  improvements  on  Illinois  Ave., 
were  given  a  voucher  for  $13,792.50  for 
work  up  to  date.  This  makes  a  total  of 
$55,727.10  paid  the  Keeleys  thus  far.  The 
contract  price  is  $147,000. 

The  labor  situation  is  getting  worse  in 
place  of  better.  The  cotton  growers  are 
coming  as  far  north  as  St.  Louis  for  cotton 
pickers  and  offering  them  the  highest  prices 
for  picking.  The  Rees  Lee  leaving  here 
last  Saturday  morning  had  to  pay  its  col- 
ored rousters  at  the  rate  of  $150  per  month 
before  being  able  to  get  a  crew. 

Marshall  Rust  of  Swift  &  Rust  was  elect- 
ed a  member  of  the  Missouri  state  legisla- 
ture by  Cooper  county  last  Tuesday.  Con- 
gratulations, Rust. 

Mike  Conroy  has'  a  nice  little  piece  of 
wheeler  work  or  short  machine  work  about 
10,000  yards,  at  Godfrey,  111. 

All  the  railroad  laborers  and  teamsters  in 
town  attended  the  funeral  on  last  Friday  of 
Mrs.  Katherine  Duppler.  Her  death  will  be 
missed  by  many  a  hobo  this  winter  who 
had  been  in  the  habit  of  making  a  touch, 
also  warming  up  and  eating  her  free  lunches 
during  the  cold  wintry  days  and  nights  in 
the  past.  The  day  of  her  funeral  it  was  im- 
possible to  get  any  hoboes  to  leave  St. 
Louis,  as  they  all  were  at  the  cemetery 
mourning. 

P.  J.  Murphy,  310  N.  Williams  St.,  Mo- 
berly.  Mo.,  has  about  2,500  yds.  of  bridge 
filling  to  let  on  the  Wabash  R.  R.  at  the 
south  end  of  the  Luther  yards  in  North  St. 
Louis.  This  is  good  wheeler  work  and  will 
suit  a  6  or  8  team  outfit.  He  has  also  95,000 
yds.  of  levee  work  on  the  Missouri  River 
near  Hardin,  Mo.,  that  he  will  let  to  any 
size  outfit.  This  work  runs  from  1  to  7  ft. 
and  is  mostly  sand. 

Montana. 

Rumors  in  Miles  City,  Mont.,  are  to  the 
effect  that  prospects  are  now  bricrht  for  the 
financing  of  the  proposed  line  from  Miles 
City  to  Sheridan,  which  is  being  promoted  by 
R.  H.  Walsh. 

.Advices  from  Rapid  City,  Mont.,  state  that 
grading  outfits  of  Mcintosh  Bros.,  Pabst 
Bldg.,  Milwaukee,  Wis.,  and  Wickham  Co., 
Council  Bluffs,  la.,  which  have  been  in  use 
on  the  Pacific  coast  extension  and  branch 
lines  of  the  Milwaukee  in  various  states  prin- 
cipally in  northern  South  Dakota,  have  been 
shipped  to  that  city,  and  it  is  believed  that 
work  will  be  started  grading  the  long  rumor- 
ed Chicago,  Milwaukee  &  St.  Paul  line  from 
Rapid  City  north  and  west  to  make  connec- 
tions with  the  transcontinental  line  at  Miles 
City,  Mont.,  or  some  point  near  Miles  City, 
thus  giving  a  shorter  route  from  Chicago 
through  Iowa  to  Manila,  Sioux  City,  Platte, 
Chamberlain.  Rapid  City,  Miles  City  and  then 
west. 

Nevada. 

The  Nevada  Salt  &  Borax  Co.,  Fallon, 
Nev...  recently  organized  to  develop  the  salt 
marshes  in  Carson  Sink,  will  start  surveys  in 
about  .'^0  days  for  the  construction  of  a  rail- 
road from  the  sink  to  the  city  of  Fallon,  a 
distance  of  30  miles.  C.  W.  Kinney,  Fallon, 
is   interested. 

New  Jersey. 

The  Morris  County  Traction  Co.,  Morris- 
town,  N.  J.,  has  work  under  way  on  its  con- 
necting link  between  Morristown  and  Sum- 
mit, N.  J.  This  link  will  be  seven  or  eight 
miles  long  and  when  completed  will  allow  a 
through    service   to   Lake   Hopatcong. 

It  was  recently  voted  in  the  Watsessing 
Section  of  Bloomfield,  N.  J.,  to  adopt  the 
proposed  changes  for  the  Lackawanna  R.  R. 
improvements  and  to  request  the  City  Coun- 
cil to  vacate  Willow  „St.  at  the  railroad  in 
order  that  the  proposan.  bridge  over  the  thor- 
oughfare need  not  be  built.  It  is  proposed  to 
widen  the  small  thoroughfare  leading  from 
Willow  St.  to  Orange  St.,  provided  the  cost 
will  not  increase  the  general  expense. 

New  Mexico. 

A  construction  outfit  has  arrived  at  Texi- 
co.  N.  Mex..  billed  to  J.  P.  Calback,  who  has 
the  contract  for  the  construction  of  the  Rock 
Island    Texico-Farwell    &    Southern    Ry..    as 
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mentioned    recently    in    Engineering-Contract- 
ing. 

Advices  from  Cimarron,  N.  Mex.,  are  to 
the  effect  that  work  has  been  started  running 
prehminary  surveys  for  the  construction  of 
an  extension  of  the  Cimarron  &  Northern 
into  the  Rock  Castle  Country.  It  is  believed 
that  the  line  will  be  connected  with  the  Den- 
ver &  Rio  Grande  at  some  point.  H.  G. 
Frankenburger,  Cimarron,  N.  Mex.,  is  Man- 
ager of  the  company. 

New   York. 

The  South  Shore  Traction  Co.,  A.  C.  Hume, 
Secretary.  Times  bidg..  New  York  City,  has 
completed  franchise  arrangements  for  build- 
ing its  line  across  Long  Island  from  Sayville 
to  Port  Jefferson. 

Engineers  of  the  Pennsylvania  and  Long 
Island  Railroads,  have  been  investigating  the 
site  at  Fort  Pond  Bay.  where  it  is  proposed 
to  build  docks  for  the  New  York  terminal  for 
ocean  steamship  traffic.  This  plan  for  docks, 
it  may  be  noted,  was  proposed  20  years  ago 
by  Austin  Corbin.  at  that  time  president  of 
the  Long  Island  R.  R.  As  a  necessary  part 
of  the  plan  to  bring  travelers  from  Europe 
into  the  heart  of  New  York  by  the  Long 
Island  R.  R.  and  the  Pennsylvania's  tunnel, 
engineers  are  preparing  plans  for  a  large 
transfer  station  at  Jamaica,  L.  I. 

The  Second  District  Public  Service  Com- 
mission of  New  York,  will  resume  the  con- 
sideration,  on  Nov.  30  and  Dec.  1  and  2,  of 
the  application  of  the  Buffalo,  Rochester  & 
Eastern  Ry.  Co.,  for  the  proposed  road  from 
Buffalo  to  Troy.  At  the  hearings  the  com- 
mission will  grant  counsel  on  both  sides  one 
month  in  which  to  file  briefs,  etc.,  so  that  no 
determination  of  the  application  can  be  looked 
for  until  along  in  January  at  the  earliest. 

The  Union  Traction  Co.,  Albany,  has  work 
underway  at  Albany  on  a  new  extension 
across  Arbor  Hill,  and  the  work  will  proba- 
bly be  completed  in  four  to  six  weeks. 

The  Long  Island  R.  R..  according  to  recent 
reports,  is  pushing  rapidly  the  construction  of 
its  line  over  the  new  route  between  Syosset 
and  Cold  Spring  Harbor  on  the  Wading 
River  branch.-  involving  the  removal  of 
2,000.000  cu.  yds.  of  earth  from  that  section 
to  Jamaica  and  straightening  of  the  line  be- 
tween Syosset  and  Cold  Spring  Harbor  Sta- 
tion. 

The  Public  Service  Commission  will  hold 
a  hearing  at  Rochester,  N.  Y.,  on  the  appli- 
cation of  the  Rochester  Belt  Line  Co.,  incor- 
porated last  June  to  construct  a  railway,  for 
permission  to  build  a  line  not  to  exceed  15 
miles  in  length  connectin.g  various  railroad 
lines  entering  the  city,  affording  easy  means 
of  transferring  freight.  The  company  is  capi- 
talized at  $2,500,000.  of  which  $1,000,000  is 
preferred.  The  road  is  to  be  a  standard  gage 
railroad,  to  be  operated  by  steam  power  or  by 
electricity.  It  will  lie  entirely  within  the 
county  of  Monroe  and  the  terminals  will  be 
near  or  within  the  city.  The  plans  of  the 
company  contemplate  the  establishment  of 
sufficient  yards,  storage  tracks  and  ware- 
houses to  take  care  of  the  needs  of  manu- 
facturers and  shippers.  The  directors  of  the 
companv  are  Henry  C.  Brewster.  John  F. 
Alden.  'Thomas  H. '  Mclnnerney,  Edgar  N. 
Curtice.  Benjamin  E.  Chase,  George  F.  Roth, 
Martin  E.  Wolff.  V.  Moreau  Smith,  of  Roch- 
ester; Frank  A.  Dudle^%  of  Niagara  Falls; 
Clifford  D.  Reebe.  W.  A.  Holden.  J.  Stanley 
Moore,  Syracuse,  and  Harold  C.  Beatty, 
Skeneateles. 

North  Carolina. 
The  .\shpville  Electric  Co..  J.  E.  Ran- 
kin. President.  .\sheville.  X.  C.  has 
awarded  a  contract  to  B,  J.  Luther  &  Co.. 
Asheville.  for  grading  %  mile  of  road  for  the 
new  car  line  in  West  Asheville.  The  line  will 
be  extended  later. 

The  North  Catolina  &  Virginia  R.  R.  Co. 
has  been  chartered  and  proposes  to  build  a 
22  mile  line  from  Spray.  N.  C.  to  Ridgeway, 
Va.  The  incorporators  include  J.  D.  Huffine 
and  P  W  Glidewell  of  Rockingham  County, 
N.  C. 

Ohio. 
The  construction  of  an  electric  railway  from 
Poland  to  Boardman  to  a  connection  with  the 


Youngstown  &  Southern  Ry.,  is  proposed. 
Tentative  plans  propose  that  residents  of 
Poland  raise  the  necessary  construction  capi- 
tal.    John    McClure,    Poland,   is   interested. 

The  Baltimore  &  Ohio  R.  R..  it  is  reported 
will  have  expended  $2,000,000  by  the  end  of 
the  next  fiscal  year  for  improvements  to  ih- 
clude  larger  yards  at  Chilicothe,  O.,  Washing- 
ton,  Ind.,  and   Flora,   111. 

Ordinances  for  grade  separation  work  of 
the  Pennsylvania  R.  R.,  at  Cleveland,  O.,  are 
now  before  the  city  council  of  that  city. 

The  Defiance  Interurban  Ry.  Co.,  of  Defi- 
ance, Ohio,  has  been  incorporated  with  a 
capital  stock  of  $50,000  and  proposes  to  build 
an  interurban  railroad  from  Defiance  to  Ft. 
Wayne,  reaching  Ashwood.  Emmett,  Cecil, 
Paulding,   Antwerp  and   New  Haven. 

Citizens  of  Middletown  have  asked  the 
Ohio  Electric  Ry.  Co..  Cincinnati.  Ohio,  to 
extend  its  lines  over  several  streets  in  Middle- 
town.  The  company  at  present  operates  a 
line  over  Main  St.  through  the  city. 

At  the  recent  election  at  Cleveland,  Ohio, 
the  franchise  ordinances  for  the  construction 
of  subways  in  that  city  were  accepted.  Ac- 
cording to  W.  R.  Hopkins,  Cleveland,  the 
chief  promotor  of  the  company  proposing 
the  underground  transit  projects,  Euclid  Ave. 
and  Superior  .•\ve..  northeast  from  the  Pub- 
lic square  to  the  city  limits,  will  be  the  first 
thoroughfares  in  which  subways  will  be  con- 
structed. Under  the  provisions  of  the  high 
level  subway  ordinance  construction  must  be 
started  within  18  months  and  subway  cars 
must  be  in  operation  within  four  years.  Work 
on  the  low  level  system  must  be  started  with- 
in two  years  and  one  of  the  tubes  from  the 
Cuyahoga  valley  through  to  the  lake  front  in 
operation  in  four  years. 

Waugh  &  "Waugh,  Station  L.  Route  8,  Cin- 
cinnati. Ohio,  are  making  good  progress  with 
their  contract  at  the  yards  of  the  Chesapeake 
&  Ohio  R.  R.  of  Indiana  at  Summit  Siding, 
just  west  of  Cincinnati.  They  recently  put  a 
new  Model  fiO  Marion  shovel  on  to  work  and 
also  have  a  40  mule  scraper  outfit  on  the  job. 

Advices  from  Cincinnati  state  that  ar- 
rangements have  been  made  between  the 
Consolidated  Coal  Co.,  the  Chesapeake  & 
Ohio,  the  Baltimore  &  Ohio  ana  the  Cin- 
cinnati, Hamilton  &  Davton  railroads 
whereby  the  Consolidated  Co.  will  build  a 
line  of  23  miles  into  the  heart  of  the  rich- 
est Kentucky  coal  district  and  bring  the 
coal  north  to  Chicago  and  Cleveland  over 
the  railroads  mentioned.  This  line  will  cost 
approximately  $3,000,000  and  will  have  a 
terminal  in  the  heart  of  the  coal  district 
near  Potter  Gap,  eastern  Kentucky.  The 
Chesapeake  &  Ohio  now  has  a  line  within 
30  miles  of  the  section,  and  the  Consoli- 
dated will  make  an  extension  from  Shelby 
Gap  to  the  proposed  mines.  It  will  be  fin- 
ished before  next  fall. 

Oklahoma. 

A  meeting  of  the  stockholders  of  the  Mis- 
souri, Oklahoma  &  Gulf  Ry.,  is  to  held  at  Den- 
ison,  Tex.,  on  Jan.  .3.  to  take  action  on  author- 
izing the  issuance  of  '1,000,000  of  first  mort- 
gage bonds. 

The  Mountain  Valley  &  Plains  Ry., 
which  projects  a  line  from  Guthrie  west  to 
Cimarron,  N.  Mex.,  has  issued  bonds  to  the 
amount  of  $20,000  per  mile ;  Guthrie  citizen? 
have   put  up   a  $75,000  bonus. 

The  Denver.  Kingfisher  &  Gulf  Ry.,  which 
proposes  to  build  from  Oklahoma  Citv  north- 
west to  Denver,  has  recently  filed  a  $2,000,000 
mortgage  on  its  right-of-way  for  construction 
money.  The  Chamber  of  Commerce  of  Okla- 
homa City,  has  offered  a  $100,000  bonus  to  the 
company. 

The  Oklahoma  Ry.  Co.,  Anton  H.  Classen,  , 
President.  Oklahoma  City,  is  to  at  once  ex- 
pend $500,noii  for  building  additional  tc.mi- 
nal  buildings,  train  sheds,  trainmen's  quar- 
ters, waiting  rooms  and  other  improvements 
at  the  site  of  the  railwav  terminal.  Grand  and 
Harvey  Aves.,  Oklahoma  City. 

The  Buffalo  &  Northern  R.  R.  chartered  a 
few  weeks  aero,  to  build  eastward  from  Buf- 
falo, in  Northwestern  Oklahoma,  to  a  connec- 
tion with  the  Santa  Fc  and  Frisco  lines,  has 
opened    headquarters    at    Puff-il.-.     where    sub- 


scriptions have  been  taken  amounting  to  $20,- 
000.  A  permanent  survey  has  been  made  to 
Avard,  on  the  Frisco  and  Santa  Fe,  and  a 
tentative  survey  to  Fair  Valley,  in  Woods 
county.  No  railroad  as  yet  traverses  Harper 
county,  and  the  nearest  stations  to  Buffalo  are 
Sitka  and  Ashland,  Kan.,  35  miles  distant. 

Oregon. 

Advices  from  the  office  of  Division  Super- 
intendent J.  P.  Rogers,  of  the  North  Bank 
Road,  Portland,  Ore.,  are  to  the  effect  that 
work  on  the  Oregon  Trunk  line  is  moving 
right  along,  22  miles  having  been  graded,  over 
which  steel  is  being  laid  as  rapidly  as  possi- 
ble. The  new  road  starts  opposite  Clark, 
about  275  miles  below  Spokane,  and  is  head- 
ing for  Central  Oregon,  ostensibly,  though  it 
is  popularly  supposed  that  J.  J.  Hill  has  Cali- 
fornia for  his  objective  point.  Porter  Broth- 
ers. Spokane,  have  the  contract  for  the  first 
130  miles,  and  H.  C.  Henry,  the  Seattle  rail- 
road contractor,  who  built  a  large  share  of 
the  Great  Northern  Railway,  has  the  next 
125  miles  south  of  the  contract  held  bv  Porter 
Brothers.  The  latter  firm  also  has  the  piers 
for  the  bridge,  of  which  there  are  nine,  and 
400  yards  of  concrete  are  now  being  daily 
placed  in  these.  The  abutments  on  both  sides 
of  the  river  rest  on  solid  rock,  making  them 
doubly  secure. 

Information  from  Klamath  Falls,  Ore., 
states  that  Erickson  &  Peterson,  contractors 
of  the  Southern  Pacific  Ry.  Co.,  have  torrf 
down  and  moved  their  headquarters  and 
camps  25  miles  north  of  that  place  to  a  point 
known  as  Williamson  River  Canyon.  The 
roadbed  is  practically  completed  to  the  point 
where  the  new  headquarters  are  to  be  lo- 
cated and  the  work  from  there  through  what 
is  known  as  the  Williamson  River  Canyon  is 
to  be  prosecuted  with  vigor  as  long  as  the 
weather  will  permit  this  winter.  This  canyon 
roadbed  will  be  about  nine  miles  in  length 
and  is  considered  the  roughest  territory 
through  which  the  road  is  to  be  built  until  the 
head  of  the  Deschutes  River  is  reached. 

Watson,  Flagg  &  Standifer,  Portland, 
Ore.,  have  been  awarded  the  contract  to 
construct  the  extension  of  the  Cazadero 
line  of  the  Portland  Railway,  Light  & 
Power  Co.,  from  the  present  terminus  to 
the  new  power  site  on  the  Clackamas 
River.  The  distance  to  be  covered  will  be 
3j^  miles.  The  contract  was  let  on  a  basis 
of  $35,000  a  mile.  The  extension  will  follow 
the  Clackamas  River  the  entire  distance. 
On  account  of  the  rocky  formation  it  will 
be  necessary  to  resort  to  blasting  for  about  ' 
half  of  the  distance.  The  extension  is  to 
be  completed  by  April  1,  1911. 

Pennsylvania. 

The  Lehigh  \'alley  R.  R.,  E.  B.  Ashby. 
Chief  Engineer,  New  York  City,  will  in  the 
near  future,  double  track  its  line  from  Lofty 
to  Delano. 

The  Borough  "Council  of  Williamsport,  has 
amended  the  franchise  of  the  Sylvan  Dell 
Park  Passenger  Ry.  Co.,  and  it  is  now  said 
that  that  company  will  proceed  with  the  con- 
struction  of   its   proposed   trolley  line. 

Attorney  J.  Clarence  Lane,  of  Hagerstown, 
one  of  the  incorporators  of  the  Blue  Ridge 
Railway  Co.,  which  contemplates  building  an 
electric  railway  from  Pen-Mar  to  Blue  Ridge 
Summit,  has  asked  the  County  Commissioners 
for  permission  to  cross  two  county  roads  be- 
tween the  two  places.  The  commissioners  will 
grant  the  permission,  and  it  is  believed  work 
on  the  new  road  will  be  started  soon  and 
that  a  good  portion  of  the  work  will  be  fin- 
ished during  the  winter. 

The  Woodlawn-Southern  Ry.  Co.  has  been 
organized  to  build  a  street  car  line  for  the  pur- 
pose of  furnishing  better  transportation  fa- 
cilities for  the  employes  of  the  Jones  & 
Laughlin  Co..  at  Woodlawn.  A  charter  has 
been  applied  for  and  at  the  last  regular  meet- 
ing of  the  Woodlawn  borough  council,  a 
franchise  ordinance  passed  first  reading.  "The 
ordinance  provides  for  the  right  of  way 
through  Franklin  Ave.  and  to  the  borough 
lire  in  the  direction  of  New  Sheffield,  over 
the  Wondlawn-.Miquippa  road  to  Woodlawn 
and  above  the  Pittsburg  and  Lake  Erie  R    R 
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from  the  present  station  to  the  south  end  of 
the  borough. 

The  Lehigh  Valley  R.  R.  has  awarded  the 
contract  for  the  double  track  work  on  its 
Mahanoy  &  Hazleton  division  from  Silver 
Brook  Junction  to  Laurel  Junction  to  Wal- 
ter H.  Gahagan,  189  Montague  St.,  Brook- 
lyn, N.  Y. 

It  is  now  believed  that  construction  work 
will  be  started  in  the  spring  on  a  new  trolley 
line  which  will  afford  communication  between 
York  and  Glen  Rock,  via  Paradise  and  Lo- 
ganville.  The  plans  contemplate  using  the 
tracks  of  the  York  Railways  Company  from 
Center  Square  to  a  point  near  the  Old  Dew 
Drop  Inn  property,  about  two  and  one-half 
miles  south  of  York,  then  diverging  to  the 
west  and  going  through  Paradise  or  Jacobus 
and  thence  through  Loganville  and  on  to  Glen 
Rock,  a  distance  of  a  little  over  twelve  miles. 
Several  surveys  for  such  a  line  have  been 
made.  The  latest  survey  was  made  by  the 
Tennis  Bros.  Co.,  Magee  Bldg.,  Pittsburg, 
Pa.,  which  is  backing  the  proposition. 

Advices  from  Sharon  state  that  bids  have 
been  asked  for  the  construction  of  a  part  of 
the  line  of  the  Allegheny  &  Northwestern 
R.  R.,  which  has  been  completely  surveyed  be- 
tween Evans  City,  Butler  county,  and  Har- 
marsville,  Allegheny  county,  on  the  Alle- 
gheny River.  Work  will  be  started  on  the 
Evans  City  end.  The  bonds  are  said  to  have 
been  taken  by  a  Philadelphia  syndicate.  The 
road  is  21  miles  long  and  will  cost  $400,000. 
.\t  Evans  City  the  road  will  connect  with  the 
Pittsburg,  Harmony  &  New  Castle  Line  and 
at  Mars  with  the  Pittsburg  and  Butler  and 
the  proposed  Mars  &  Rochester  Ry.  J.  G. 
McPherson,  of  Philadelphia,  is  president  of 
the  company. 

Contractors  for  the  construction  of  the 
Pittsburg  &  Shawmut  R.  R.  have  ordered  the 
timber  to  be  cleared  off  the  right  of  way  at 
once  for  the  grading  of  same.  Engineers  are 
now  busy  setting  stakes  and  two.  steam  shov- 
els will  be  placed  on  the  work  at  once.  From 
present  indications  the  large  bridge  at  Ma- 
honing, Pa.,  will  be  built  before  summer 
comes. 

A  citizens'  committee  has  been  appointed 
and  is  now  taking  up  the  matter  of  securing 
the  necessary  right  of  way  through  Grove 
City,  Pa.,  for  the  proposed  new  railroad  from 
Franklin  into  Grove  City.  W.  A.  Redmond, 
Grove  City,  is  a  member  of  the  committee. 

The  Simplex  Surface  Contract  Co.;  Will- 
lamsport.  Pa.,  has  been  awarded  a  contract 
for  installing  its  system  on  the  e.xtension  of 
the  line  of  the  Lewisburg,  Milton  &  Watson- 
town  Passenger  Ry.  Co.,  from  Montandon, 
through  Lewisburg,  to  Mifflinburg,  over  the 
Lewisburg-Tyrone  branch  of  the  Pennsylva- 
nia R.  R. 

South  Dakota. 

The  plat  for  the  new  line  of  road  to  be  con- 
structed by  the  Missouri  River  &  Northern 
Ry.  Co.,  running  from  Chamberlain  to  Hu- 
ron, has  been  filed  with  the  board  of  railway 
commissioners  at  Pierre.  The  new  line  will 
be  about  7.5  miles  in  length  and  will  pass 
through  the  counties  of  Brule,  Buffalo,  Hand, 
Jerauld  and  Beadle.  The  engineering  work 
for  this  road  is  in  charge  of  the  Missouri 
Valley  Engineering  Co.,  Mitchell.  S.  Dak.,  as 
was  noted  in  our  last  issue. 

Tennessee. 

The  Tennessee  Traction  Co.,  of  Memphis, 
has  plans  rmder  consideration  for  beginning 
active  construction  work  early  next  year.  This 
company  proposes  a  line  between  Memphis 
and  Nashville,  Tenn.,  via  Jackson,  Tenn.  W. 
K.  Burton,  Memphis.  Tenn.,  is  President  and 
George  E.  Bushneer,  Memphis,  Tenn.,  is  Gen 
eral  Manager  and  Chief  Engineer. 

The  grading  contract  recently  awarded  to 
the  McDowell  Construction  Co.,  Knoxville. 
Tenn.,  for  constructing  17%  miles  of  line  for 
the  Harriman.  Knoxville  &  Eastern  Ry.  from 
Harriman,  Tenn.,  will  amount  to  about 
$300,000.  it  is  said.  Part  of  the  work  has 
alreadv  been  covered  by  sub-contractors,  but 
the  McDowell  Construction  Co.  will  bear  the 
heaviest  share  of  the  labor,  and  will  place  a 
steam  shovel  outfit,  as  well  as  teams,  concrete 
outfit,  carts  and  cars  on  the  scene  of  the  site 


of  the  railroad.  The  sub-contractors  on  the 
line,  so  far,  are :  F.  W.  Hunt  Contracting 
Co. ;  Cross  Construction  Co. ;  A.  G.  Fretwell, 
M.  M.  Schultz,  Geo.  L.  Davidson  and  Ed- 
dington  &  Pack.  Camps  are  now  being 
erected  and  the  construction  work  has  already 
begun. 

Texas. 

With  the  exception  of  two  short  stretches 
all  the  grading  work  along  the  line  of  the 
Galveston-Houston  Interurban  line  has  been 
completed.  Of  the  two  short  stretches  for 
which  contracts  have  not  yet  been  let  one  is 
between  Houston  and  Brays  Bayou  and  the 
other  between  Virginia  Point  and  the  Texas 
City  Junction.  It  is  very  likely  that  neither  of 
these  contracts  will  be  let  until  after  the  first 
of  ne.xt  January,  although  there  is  a  possi- 
bility of  the  Brays  Bayou-Houston  contract 
being  let  during  December.  J.  C.  Kelso,  Gal- 
veston, and  Harty  &  Ford,  Bay  City,  had  the 
grading  contracts  which  have  now  been  com-- 
pleted.  The  interurban  is  being  built  for  the 
Stone  &  Webster  Engineering  Corporation, 
which  has  a  construction  oftice  in  the  First 
National  Bank  Bldg.,  Houston. 

The  Trinity  Valley  Traction  Co.,  J.  V.  Wat- 
kins,  President,  Scollard  Bldg.,  Dallas,  Tex., 
has  engineers  in  the  field  making  the  second 
preliminary  survey  for  the  projected  inter- 
urban line  for  Dallas.  The  first  survey  be- 
gan at  the  city  limits  of  Oak  Cliff  and  passed 
through  Lancaster,  and  from  there  followed 
the  Missouri.  Kansas  &  Texas  right  of  way 
to  Wa.xahachie,  thence  to  Corsicana  and 
Palestine.  The  route  now  being  surveyed  be- 
gins at  the  city  limits  of  Oak  Cliff  and  passes 
Wheatland  and  DeSoto,  leaving  Lancaster  to 
the  east,  going  on  an  almost  direct  line  to 
Waxahachie.  The  officials  of  the  company 
will  meet  soon  after  the  second  survey  is 
completed  and  determine  which  route  is  to  ba 
selected.  It  is  said  that  the  details  of  the 
construction  are  well  under  way  and  all  finan- 
cial arrangements  will  soon  be  closed  so  that 
the  actual  construction  work  may  begin  early 
in  the  new  year. 

The  Crystal  City  &  Uvalde  R.  R.  has  been 
completed  to  Gardendale.  This  road  is  being 
built  by  a  syndicate  of  St.  Louis  aiid  Texas 
men.  The  new  line  will  connect  with  the  In- 
ternational and  Great  Northern  at  Garden- 
dale.  85  miles  south  of  San  Antonio.  The 
particular  object  in  constructing  the  Crystal 
City  &  Uvalda  was  to  enable  the  opening  up 
for  settlement  of  a  large  scope  of  ranch  terri- 
tory. 

Work  on  the  extension  of  the  Pecos  Valley 
Southern  Ry.  to  Balmorhea  and  Phantom 
Lake,  at  the  foot  of  the  Davis  Mountain,  is 
now  in  progress,  a  crew  being  at  work  laying 
the  rails  between  Saragosa,  Old  Saragosa  and 
Balmorhea. 

Track  laying  is  to  be  started  this  month  on 
the  extension  of  the  Beaumont  &  Great  North- 
ern R.  R.,  of  which  C.  J.  Rogan,  Onalaska, 
Tex.,  is  General  Superintendent.  Grading 
work  is  well  along  and  at  last  reports  the 
graders  were  working  about  15  miles  north- 
west of  Liberty. 

The  city  of  Helton.  Tex.,  has  raised  a 
$70,1100  bonous  for  the  Quanah.  Sevmour. 
Dublin  &   Rockport  R.  R. 

The  Southern  Pacific  R.  R.  is  reported  to 
have  agreed  to  co-operate  with  the  U.  S. 
Government  in  making  improvements  to  the 
Colorado  River  to  prevent  the  overflow  of 
that  stream  during  the  spring  freshets.  The 
matter  has  also  been  taken  up  with  the  Mexi- 
can Government,  as  parts  of  the  improvement 
will  have  to  be  made  on  Mexican  soil. 

Good  progress  is  being  made  with  the  sur- 
veys for  the  line  of  the  Palacios,  San  Antonio 
&  Pecos  Valley  R.  R.,  from  Palacios  to  San 
.'\ntonio.  On  Nov.  fi  the  crew  had  reached 
Edna,  from  which  point  the  work  of  locating 
the  new  line  to  San  Antonio  will  continue. 

The  Bay  Shore  Rapid  Transit  Co.,  of  Hous- 
ton, mentioned  in  our  last  issue,  has  made 
surveys  for  a  line  17..'?  miles  lopg,  to  extend 
from  Harrisburg  to  La  Porte.  It  is  planned 
to  build  it  right  along  the  edge  of  the  Hous- 
ton ship  channel,  or  as  near  to  the  govern- 
ment stream  as  possible.  At  the  San  Jacinto 
battlegrounds  it  is  proposed  to  build   a  loop, 


and  also  one  in  La  Porte.  The  main  idea  is 
the  development  of  La  Porte  and  connecting 
it  with  Houston  in  such  a  manner  as  to  afford 
the  Houston  people  easy  access  to  the  beach 
The  company  is  reported  to  be  backed  by 
Kansas  City  and  Pittsburg  capitalists.  H.  N. 
Tinker.    Houston,   is   the   local    representative. 

As  the  result  of  a  meeting  at  which  L.  P. 
Featherstone  and  F.  P.  James,  Chief  Engineer 
of  the  Ore  Line  Ry..  were  present,  it  is  be- 
lieved in  Hughes  Springs,  Texas,  that  a  satis- 
factory line  has  lieen  located  to  the  ore  beds 
near  that  place  and  that  the  line  will  be  lo 
cated   on   through   that   section. 

Work  is  lieing  carried  on  to  completion  of 
the  Bartlett-Florence  Ry.  by  Contractor  S.  F. 
Hamilton,  under  direction  of  the  receiver. 
Samuel  Brown,  Bartlett.  Tex. 

The  St.  Louis,  Brownsville  &  Mexico  R. 
R.  Co.  will  soon  ask  the  state  railroad  com- 
mission for  authority  to  issue  and  register 
bonds  in  the  sum  of  $4,000,000,  one-half  ol 
which  will  be  used  for  improvements  and 
equipments  for  the  old  line  and  one-half  for 
57  miles  of  new  line,  including  spurs  and 
short  lines. 

J.  W.  Burton  of  Crosbyton,  representing 
the  Crosbyton  South  Plains  Ry.  Co.,  has 
filed  an  application  with  the  State  Railroad 
Commission  for  authority  to  issue  $150,000 
of  stock  of  this  company.  This  company 
has  already  graded  the  new  road  from 
Crosbyton  to  Lubbock,  a  distance  of  40 
miles,  and  proposes  to  build  from  Crosby-, 
ton  to  Tucumcari,  N.  M. 

Vermont. 

The  Boston  &  Maine  R.  R.,  which  is  con- 
trolled by  the  New  York,  New  Haven  & 
Hartford  R.  R.,  is  to  petition  the  Vermont 
Legislature  for  permission  to  build  a  line  be- 
tween South  Vernon  and  Brattleboro,  Vt.. 
where  the  connecting  line  is  now  owned  by 
the  Vermont  Central,  which  is  controlled  by 
the  Grand  Trunk.  The  distance  of  the  new- 
parallel  line  will  be  about  ten  miles,  and  if 
built  it  will  give  the  Boston  &  Maine  a  line 
entirely  of  its  own  from  Springfield,  Mass.. 
to  Windsor,  Vt, 

Washington. 

The  Oregon  &  Washington  Ry.  Co.  has 
awarded  a  contract  to  the  Hurley-Mason  Co.. 
of  Tacoma.  for  the  construction  of  the 
Jpckson  St.  viaduct  at  Seattle,  which 
will  cost  about  $100,000.  Hurley-Mason  Co. 
have  the  contract  for  concrete  work  on  the 
joint  line  of  the  Northern  Pacific,  Great 
Northern   and   Harriman   road  to   Portland. 

It  has  been  stated  in  Riverside.  Wash.,  by 
officials  of  the  Great  Northern  Ry.  that  the 
grade  for  the  line  from  Oroville  to  Pateros 
has  been  completed  and  it  is  expected  to  have 
steel  laid  this  winter.  Steel,  it  is  said,  is 
already  in  Oroville  for  the  completion  of  the 
track  as  far  as  Riverside. 

Railroad  contractors  on  the  construction 
work  of  the  Oroville  to  Wenatchee  Branch 
of  the  Great  Northern  Ry.  announce  that 
they  have  practically  completed  their  work 
for  the  60-mile  stretch  between  Oroville  and 
Ophir  and  the  camps  nn  this  stretch  were  to  be 
liroken  before  the  middle  of  this  month.  Be- 
tween Ophir  and  Brewster,  however,  there  is 
considerable  heavy  work  to  be  done  and  this 
section  will  not  be  completed  until  after  the 
new  year. 

The  Bellingham-Skagit  Ry.  Co.  has  com- 
pleted surveys  and  has  secured  the  capital 
for  the  construction  of  its  37-mile  electric 
railway  south  from  Bellingham  to  Mt.  Ver- 
non. The  road  is  being  constructed  by  the 
Stone  &  Webster  Engineering  Corporation. 
Bellingham,  Wash.,  and  sections  of  the 
work  will  be  sublet  at  any  time. 

The  Oregon  &  Washington  Rv.  has  award- 
ed a  $100,000  contract  to  Grant 'Smith  &  Co.. 
for  constructing  the  Seattle  Boulevard 
bridge  at  Seattle.  Hans  Pedersen  was  award- 
ed the  contract  for  the  construction  of  the 
new  reinforced  concrete  roundhouse  at  Argo 
for  the  Oregon  &  Washington.  The  round- 
house will  have  eleven  stalls  for  locomotives, 
and  the  contract  also  provides  for  the  con- 
struction  of  a  vard   master's  office. 
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Wisconsin. 

It  is  probable  that  the  Sparta-Melrose  R.  R. 
Co.  will  ask  the  towns  of  Melrose  and  Irving 
to  e.xtend  the  time  for  the  e.xpiration  of  the 
bonds  to  Nov.  1,  1911.  It  is  likely  that  if  this 
is  done  definite  steps  will  be  taken  next  spring 
for  building  this  line.  Howard  Teasdale,  Mel- 
rose, Wis.,  is  interested. 

The  next  piece  of  construction  undertaken 
by  the  Minneapolis,  St,  Paul  &  Sault  Ste.  Ma- 
rie Ry.  will  probably  be  a  line  from  Mellen, 
on  the  Ashland  branch  of  the  Chicago  divi- 
sion, to  Reserve  on  the  Court  Oriclles  Indian 
reservation,  south  of  Hayward, 

The  Kenosha  Electric  Ry.  Co.,  of  Kenosha, 
has  plans  under  way  for  b\ii!ding:  a  spur  from 
Middle  St..  Kenosha,  to  Washington  Island. 
The  work  would  require  the  rebuilding  of  a 
bridge  at  a  cost  of  about  $10,000. 

The  Flagg  River  Ry,  Co,  has  acquired  prop- 
erty in  Superior  for  crossing  the  right  of  way 
of  the  Interstate  Transfer  Ry,  The  Flagg 
River  Ry.  proposes  a  line  to  run  along  the 
south  shore  of  Lake  Superior  to  Bayfield  and 
.\shland.  The  line  was  surveyed  and  laid  out 
about  three  years  ago,  but  it  is  said  that  there 
is  no  intention  of  going  ahead  with  its  con- 
struction immediately,  the  property  being  ac- 
quired simply  to  clear  up  titles  and  get  a 
crossing  over  the  Interstate  line.  C.  R 
Wales,   Superior,  Wis.,  is  interested. 

The  Northern  Pacific  Ry.  has  applied  to 
the  City  Council  of  Olympia  for  a  franchise 
giving  the  company  a  perpetual  franchise  over 
streets  and  alleys  in  the  citv  now  in  use  by 
the  company  and  granting  it  the  right  to  ex- 
tend a  spur  track  along  the  Water  St.  fill  to 
deep  water,  this  right  to  a  spur  being  also 
perpetual.  In  return  for  which  the  company 
agrees  to  within  three  years  construct  a  tun- 
nel with  concrete  retaining  walls  and  a  con- 
crete roof  of  suflicient  strength  to  carry  any 
character  of  pavement  that  the  city  cares  to 
pave  7th  St.  with  in  the  future.  The  company 
also  agrees  to  fill  in  behind  the  retaining  walls 
and  level  up  the  holes  left  along  the  property 
outside  of  the  walls. 

Work  has  been  started  by  the  contractors, 
Balch  &  Co.,  Minneapolis  and  Rice  Lake, 
Wis,,  on  the  construction  of  the  Superior  & 
Southeastern  R,  R,  Co.'s  10-miIe  extension 
from  Grandview.  Wis,,  where  onerations  are 
carried  on  by  the  Willow   River  Lumber  Co. 

Wyoming. 

It  is  reported  in  Cheyenne,  Wyo.,  that  the 
Union  Pacific  Ry.  Co.  has  under  considera- 
tion the  extension  of  its  Utah  division  east- 
ward to  Laramie.  This  would  mean  the  cur- 
tailment of  the  Wyoming  division  by  transfer 
of  trackage  between  Laramie  and  Rawlins, 
and  would  leave  the  Wyoming  Division,  con- 
sisting of  the  trackage  between  North  Platte, 
Meb.,  and  Laramie. 

Canada. 

The  Manitoba  &  Keewatin  Ry.  Co.  will  ap- 
ply to  parliament  at  the  next  session  for  an 
extension  of  time  in  which  to  complete  its 
road. 

The  Grand  Trunk  Pacific  Branch  Lines  Co. 
has  given  notice  of  application  to  parliament 
for  authority  to  construct  a  number  of  addi- 


tional branch  lines  in  .Alberta  and  Saskatche- 
wan, including  the  following:  From  Moose 
Jaw  westerly  to  Calgary;  from  a  point  on  the 
western  division  between  ranges  21  and  28 
west  of  the  second  meridian,  westerly  to  a 
junction  with  the  authorized  line  between 
townships  2!)  and  37 ;  from  a  point  on  the 
authorized  branch  line  between  ranges  12  and 
16,  west  of  the  second  meridian,  southerly  to 
the  international  boundary. 

C,  H,  Rust,  city  engineer  of  Toronto,  has 
reported  to  the  board  of  control  his  estimate 
of  the  cost  of  equipping  and  operating  a  civic 
street  railway  service  in  the  districts  recently 
annexed  to  the  city.  The  equipment  he  plac<?s 
at  $.507.(100.  In  addition  there  would  be  10  per 
cent  for  engineering  and  miscellaneous 
charges,  making  $.5.'')8..360.  The  track  work 
would  cost  $2-50,000,  and  permanent  pave- 
ments $.320,000.  The  grand  total  cost  would 
therefore  be  $1,128,300. 

The  Canadian  Northern  Ry.  is  understood 
to  have  surveys  underway  for  a  railway  line 
in  the  Peace  River  and  Grand  Prairie  coun- 
try, striking  ofif  the  main  line  just  east  of 
Lac  Ste.  Anne.  This  new  survey  will  con- 
nect with  the  old  survey  made  to  Fort  Assini- 
boine  several  vears  ago.  The  construction  of 
a  line  into  the  Peace  River  country  has  been 
contemplated  by  the  Canadian  Northern  Ry. 
for  some  time.  The  Provincial  Government 
has  guaranteed  the  bonds  of  the  company 
for  the  first  -50  miles  of  the  line. 

The  blizzard  of  Nov.  7,  which  has  ushered 
in  the  winter  in  Alberta  at  least  two  weeks 
earlier  than  usual,  has  called  a  halt  to  prac- 
tically all  railway  construction  in  the  Prov- 
ince. About  all  grading  outfits  have  closed 
work  and  have  sought  winter  quarters.  This 
brings  to  a  close  a  very  active  year  in  rail- 
way building'  in  the  Province.  A  total  of  400 
miles  has  been  built,  as  follows:  C.  N.  R. 
main  line,  40  miles ;  G.  T.  P.  main  line,  80 
miles;  C.  N.  R.  Calgary  branch,  110  miles; 
Brazeau  branch,  .35  miles ;  Goose  Lake  branch, 
25  miles:  Landing  branch,  39  miles;  G.  T.  P,, 
Calgary  branch,  125  miles.  Of  the  400  miles, 
265  were  constructed  under  Provincial  Gov- 
ernment guarantees. 

The  Alberta  Central  Ry,  Co.,  Red  Deer, 
Sask,,  is  to  apply  to  Parliament  for  an  act  to 
enable  it  to  construct  a  line  of  railway  from 
Saskatoon  easterly  to  Hudson  Bay.  with  ter- 
minals at  both  Fort  Churchill  and  Fort  Nel- 
son, The  Alberta  Central  Ry.  Co.  has  now 
under  construction  a  line  of  railway  70  miles 
westerly  from  Red  Deer,  and  40  miles  east- 
erly towards  Moose  Jaw.  Smith  &  Johnston, 
Ottawa,  Ont.,  are  the  solicitors  for  the  com- 
pany. 

Official  announcement  has  been  made  that 
the  Canadian  Pacific  Rv.  is  to  expend 
$3,000,000  improvements  at"  the  East  End  of 
Montreal  in  connection  with  Place  Viger  sta- 
tion, new  passenger  and  freight  terminals,  and 
new  freight  sheds  and  warehouses.  The  first 
section  of  the  work — the  eastern  construction 
of  the  passenger  terminal,  has  been  so  far 
completed  that  trains  have  been  run  on  the 
new  tracks.  When  the  completed  tracks  are 
all  laid  and  in  working  order,  they  will  num- 
ber 13.  Only  about  half  that  number  are  com- 
pleted now.     Tile  work  done  this  summer  has 


been  all  on  the  north  side  of  Notre  Dame, 
only  excavating  operations  having  been  car- 
ried on  south  of  that  street.  The  street  it- 
self will  be  carried  across  the  yard  on  a  con- 
tinuous bridge  supported  by  pillars. 

Mexico. 

Grading  work  has  been  started  on  the  new 
railroad,  125  kilometers  in  length,  which  is 
to  be  built  between  Penjamo,  Guanajuato,  on 
the  Guadalajara  division  of  the  Central  and 
Ajuno  on  the  National  Railways,  The  con- 
tract was  awarded  to  Engineer  Armando  San- 
tacruz.  City  of  Mexico,  of  the  presidential 
stafl^,  and  he  in  turn  has  sub-contracted  it  to 
the  Compania  Constructora  Ferrocarrilera, 
City  of  Mexico, 

Construction  work  on  the  cut-ofT  of  the 
Interoccanic  Ry.,  which  was  begim  several 
months  ago  and  which  involved  the  building 
of  some  -42  kilometers  of  new  road  between 
the  points  of  Metepec  and  San  Lorenzo,  is  so 
far  along  that  it  is  believed  that  the  work  will 
be  completed,  and  traffic  will  be  in  operation 
by  the  end  of  January,  or  the  middle  of  Feb- 
ruary, at  latest.  This  work  was  necessitated 
on  account  of  a  very  steep  grade  over  which 
the  old  route  lies  and  which,  upon  the  accom- 
plishing of  the  present  design,  will  be  done 
away  with. 

W.  A.  Bird,  Chihuahua,  who  has  the  con- 
tract for  the  masonry  work  on  the  extension 
of  the  Mexico  Northwestern  R,  R.  from  Ma- 
dera to  Terrazas  station,  has  about  180  men 
employed  at  present  in  arching  tunnels  and 
bridges  and  will  put  on  more  as  soon  as  they 
can  be  obtained.  Work  on  the  entire  line  is 
progressing  rapidly  under  the  direction  of 
Contractor  R,  M.  Dudley  and  the  sub-con- 
tractors. Grading  camps  are  established  on 
an  average  of  one  every  four  kilometers. 
Practically  every  foot  of  the  line  that  is  not 
already  graded  is  being  worked.  Sixty-four 
kilometers  are  now  graded  out  of  Madera  on 
which  17  kilometers  of  track  have  been  laid 
From  Terrazas  station  track  is  now  down  on 
70  kilometers  and  the  road  open  for  traffic  to 
the  town  of  Pearson. 

The  Department  of  Communications  and 
Public  Works  of  Mexico  has  formally  passed 
the  grant  to  the  Southern  Pacific  Railroad 
Co.  in  Mexico  of  a  concession  to  build  a  rail- 
road from  Guadalajara  to  the  City  of  Mexi- 
co. The  petition  for  this  concession  was  filed 
in  the  department  some  time  ago,  but  it  was 
only  recently  that  action  was  taken.  It  is 
stated  that  the  line  will  be  built  as  rapidly 
as  possible  after  the  completion  of  the  pres- 
ent Southern  Pacific  extension  to  Guadala- 
jara, The  Southern  Pacific  started  to  build 
south  from  Guaymas  a  number  of  years  ago 
and  the  work  went  quietly  on,  with  little 
comment,  until  after  Mazatlan  in  the  state  of 
Sinaloa  was  reached.  Since  that  time  the 
line  has  been  extended  to  the  South  until  now 
it  has  reached  Tepic,  the  capital  of  the  terri- 
tory of  that  name,  and  is  being  pushed  rap- 
idly toward  Guadalajara, 

The  narrow  gage  Acambaro-Uruapan  R.  R. 
is  now  being  shortened  and  widened.  The 
work  is  being  done  by  Bell  &  Semmes  of  the 
City  of  Mexico,  under  a  contract  with  the 
National  Railways.  This  week  will  be  com- 
pleted by  next  March 


Arkansas. 

4*Lund  &  Hill,  Consulting  Engineers,  Little 
Rock,  Ark.,  will  let  contracts  at  the  Court 
House,  Batesville,  Ark.,  for  drainage  ditches 
of  the  District  No.  4,  Independence  County, 
on  Nov.  22.  These  ditches  are  about  7  miles 
long  and  estimated  to  cost  $18,000.  A  certi- 
fied check  made  payable  to  the  county  clerk 
for  $300  must  accompany  each  bid. 

California. 

The  City  of  Sacramento  is  considering  rais- 
mg  its  north  levee  5  ft.  above  the  high  water 
mark  from   16th  St.  to  the  Sacramento  River. 


City  Engineer  Randle  estimates  that  it  will 
take  75,000  cu.  yds.  of  material  at  65  cts. 
per  cu.  yd.  to  raise  the  levee.  In  addition 
7.000  cu.  yds.  will  be  necessary  to  raise  the 
-Southern  Pacific  tracks,  but  this  must  be  fur- 
nished by  the  railroad. 

The  Redlands  &  Yucaipa  Land  Co.,  of  Red- 
lands,  has  awarded  a  contract  at  $10,000  to 
W.  S.  Hewitt  &  Co.,  Los  .-Xngclcs,  for  con- 
structing a  dam  in  Yucaipa  Valley.  The  con- 
tract calls  for  a  dam  40  ft.  high  which  will 
retain  water  to  a  depth  of  25  ft.  and  covering 
eight  acres  when  full.  This  dam  will  be  built 
of  rocks  with  a  clay  puddle  wall  of  6   ft.   in 


thickness.  The  reservoir  will  be  surfaced 
with  rock  and  have  a  cement  floor.  The  con- 
tract calls  for  the  removal  of  32,000  yds.  of 
dirt  in  the  construction  of  the  dam  and  in 
niaking  the  excavation. 

Colorado. 

The  County  Commissioners  at  Greeley  are 
to  be  petitioned  to  allow  the  formation  of  an 
irrigation  district  in  northern  Weld  County. 
W.  Rolla  Wilson,  a  capitalist  of  Denver  and 
president  of  the  North  Poudre  &  Weld  Coun- 
tv  Reservoir  Ditch  Co.,  and  E.  S.  Smith,  of 
Denver,  secretary  and  treasurer  of  the  same 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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company,  are  interested.  The  company  pro- 
poses to  secure  its  water  supply  from  the 
North  Poudre  river  and  several  small  creeks, 
build   five   reservoirs   and   water   50,000   acres. 

Illinois. 

•J»Bids  will  be  received  until  8  a.  m.,  Nov. 
25,  at  the  office  of  Dan  Bower,  County  Clerk, 
Murphysboro,  111.,  by  the  Commissioners  of 
the  Big  Lake  Special  Drainage  District,  Jack- 
son County,  111.,  for  the  purchase  of  an  issue 
(authorized)  of  $54,500  of  bonds  of  said  dis- 
trict. For  particulars  address  R.  J.  Stephens, 
attorney  for  Com'rs,  Murphysboro,  111.  Offi- 
cial advertisement  appeared  in  our  last  issue. 

Louisiana. 

Contracts  for  levee  work  in  the  Caddo 
Parish  Levee  District,  bids  for  which  were 
opened  Nov.  1,  have  been  let  as  follows: 
Upper  Rush  Point  Levee,  35,000  cu.  yds., 
W.  G.  Burt,  Benton,  La.,  at  11.6  cts. ;  Beaird 
Levee,  12,000  cu.  vds. ;  V.  V.  Hunt,  Shreve- 
port.  La.,  at  11.8  cts. ;  Robson  Levee,  30,000 
cu.  yds. ;  George  Epples,  Shreveport,  La.,  at 
11.88  cts.  The  other  bidders  on  the  work 
were :  J.  M.  Montgomery,  Benton,  La. ;  J. 
H.  Stinson,  Benton,  La. ;  W.  R.  Cavett, 
Shreveport,  La. ;  Hall  Nattin,  Belcher,  La. ; 
F.  T.  Constant,  Alexandria,  La. 

Minnesota. 

^Bids  will  be  received  by  County  Auditor, 
A.  G.  Lundgren,  Roseau,  Minn.,  until  Dec.  8 
for  the  construction  of  judicial  ditch   No.   19. 

Contracts  for  ditch  work  in  Faribault  Coun- 
ty, Minn.,  bids  for  which  were  opened  Nov.  1 
at  Blue  Earth,  have  been  let  as  follows : 
Ditch  No.  9,  C.  W.  Rood  Construction  Co., 
Grand  Rapids,  Wis.,  excavation,  $4,275 ;  tile 
work,  Carl  Knudson,  Mason  City,  la.,  at 
$5,565;  Ditch  No.  8,  Interstate  Drainage  Co., 
Britt,  la.,  at  9.2  cts.  per  yd.  for  excavation; 
L.  P.  Anderson,  Clear  Lake,  la.,  for  tile  work. 

Mississippi. 

^Bids  are  asked  until  11  a.  m;,  Dec.  9,  by 
the  Black  Creek  Drainage  Commissioners  for 
digging  a  drainage  canal  from  Howard,  Miss., 
to  Tchula  Lake.  James  F.  Fontaine,  Lyons, 
Miss.,  is  Chief  Engineer.  Official  advertise- 
ment appeared  in  our  last  issue. 

Missouri. 

O.  A.  Gibson,  Natchez,  Miss.,  has  placed  a 
force  at  work  on  the  Texasbend  levee  above 
Tyler,  Mo.  This  contract  was  secured  by 
Mr.  Gibson  and  J.  Parker  and  amounts  to 
about  255,000  cu.  yds.  Mr.  Gibson  has  also 
placed  a  force  at  work  on  100,000  cu.  yds.  of 
levee  work  located  about  si.x  miles  above  the 
first  named  work.  The  contract  for  the  latter 
work  was  let  on  Nov.  2  by  the  Mississippi 
County  Levee  Board  at  Charleston,  Mo.,  to 
Gibson  &  Lee. 

Nebraska. 

The  Pollard-Campbell  Dredging  Co., 
Omaha,  Neb.,  has  been  awarded  the  contract 
for  constructing  drainage  ditches  for  Pawnee 
County  Drainage  District  No.  1,  the  work  in- 
volving 800,000  cu.  yds.  of  excavation. 

New  York. 

•J«Bids  will  be  received  until  Noon,  Nov.  22, 
by  F.  C.  Stevens,  Supt.  of  Public  Works, 
Albany,  N.  Y.,  for  the  following  contracts: 
(1)  Contract  No.  27-A.  Champlain  Canal. 
Section  2.     For  completing  the  construction  of 


the  canal,  together  with  all  incidental  work, 
between  Station  1046-1-16,  the  south  end  of 
Contract  No.  25  at  Dunham's  Basin  road,  and 
the  Hudson  River  at  Fort  Edward,  Station 
1245.  Length,  3.76  miles.  Sheets,  99  as  fol- 
lows :  From  original  Contract  No.  27  as  mod- 
ified by  Alterations  Nos.  1,  2,  3,  4,  5  and  7; 
sheets  4  to  8  inclusive ;  34  to  38  inclusive ;  40 ; 
53  to  fiO  inclusive  ;  62  to  64  inclusive  ;  71 ;  73  ;  75 
to  77  inclusive ;  83  to  92  inclusive ;  94  to  108 
inclusive.  New  sheets,  lA,  2A,  109  to  1.53  in- 
clusive. (2).  Contract  No.  37.  Oswego 
Canal,  Section  1.  For  improving  the  Oswego 
canal  between  Fulton  and  Oswego.  Length, 
9.73  miles.  Sheets  1  to  64  inclusive.  (3)  Con- 
tract No.  82.  Erie  Canal,  Section  9.  For  con- 
structing new  highway  bridge  superstructures 
over  the  Erie  canal  between  the  Genesee  River 
and  the  east  end  of  Contract  No.  6  within  the 
limits  of  Contract  No.  21.  Sheets  1  to  8  in- 
clusive. Plans  may  be  seen  and  detailed  spec- 
ifications, engineer's  estimate  of  quantities, 
proposal  blanks,  form  of  contract  and  bonds 
required  and  other  information  for  proposers 
may  be  had  at  the  office  of  the  Superintendent 
of  Public  Works  at  Albany,  N.  Y.,  at  the 
office  of  the  Assistant  Superintendent  of  Pub- 
lic Works  for  the  Western  Division  at  Roches- 
ter, N.  Y.,  and  at  the  canal  office,  Spaulding's 
Exchange,  Buffalo,  N.  'V 

North  Carolina. 

The  Brett  Engineering  &  Construction  Co., 
Wilson,  N.  C,  has  been  awarded  the  con- 
tracts for  constructing  several  drainage  canals 
for  the  Chadbourn  Drainage  District,  Chad- 
bourn,  N.  C.  The  contract  amounts  to  about 
$30,000. 

Pennsylvania. 
^Bids  will  be  received  by  the  H.  C.  Brooks 
Co.,    Chambersburg,    Pa.,    for    5    miles    water 
trench  4  to  5  ft.  deep  in  open  country  through 
farms. 

Washington. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
3,  by  Charles  H.  Swigart,  Supervising  Engi- 
neer, Department  of  Interior,  North  Yakima, 
Wash.,  for  the  excavation  of  about  73  miles 
of  sub-laterals,  Tieton  Unite  of  Yakima  proj- 
ect. For  particulars  address  the  United 
States  Reclamation  Service,  Fourth  Ave.  and 
B.   St..   North  Yakima,  Wash. 

Canada. 

Preliminary  surveys  for  the  new  Welland 
Ship  Canal  are  now  so  far  advanced  that  it 
is  possible  to  give  an  outline  of  the  proposed 
work.  The  new  canal  will  have  a  length  of 
27  miles  as  compared  with  .32  miles  in  length 
of  both  of  the  two  old  canals.  The  course  of 
the  canal  as  at  first  surveyed  began  midway 
between  Jordan  Harbor  and  Port  Dalhousie, 
on  Lake  Ontario,  about  three  miles  east  of 
the  first  named  port.  It  ran  due  south  for 
about  four  miles  and  then  turned  a  little  to 
the  east.  It  was  to  have  continued  in  a  gen- 
erally southeasterly  direction  until  it  struck 
the  Welland  Canal  about  three  miles  north  of 
the  city  of  Wejland.  The  existing  canal  was 
to  have  been  enlarged  the  rest  of  the  way,  a 
project  which  seemed  thoroughly  practicable. 
After  almost  $25,000  had  been  spent  in  pre- 
liminary survey  and  when  only  six  miles  re- 
mained to  be  staked  out,  the  engineers  ran 
into  a  stretch  of  quicksand,  and  so  the  entire 
route    was    abandoned,    at    a    point    one    mile 


northwest  of  St.  John's  West,  at  the  place 
where  Twelve  Mile  Creek  crossed  the  line  of 
survey.  The  new  course  starts  from  Jordan 
Harbor  on  Lake  Ontario,  and  follows  Twenty- 
Mile  Creek  past  Jordan  Station  and  the  village 
of  Jordan,  due  south,  touching  Pelham  Union 
and  passing  into  the  neighborhood  of  Rose- 
dene  and  then  south  again,  past  Boyle,  to  the 
Welland  River.  The  utilization  of  almost 
three  miles  of  the  Welland  River  will  short- 
en the  work  and  lighten  the  expense  of 
the  new  channel.  The  stream  will  be  fol- 
lowed about  as  far  as  Forks  Creek,  when 
the  course  of  the  canal  will  veer  again 
to  the  south  past  the  great  Cranberry  Marsh 
and  thence  on  to  Reeb's  Bay  or  Morgan's 
Point.  At  Reeb's  Bay  there  is  a  deep  semi- 
circular indention  in  the  shore-line,  forming  a 
natural  harbor.  The  bottom  here  is  rocky 
and  the  water  deep  almost  to  its  edge.  Mor- 
gan's Point  juts  out  into  Lake  Erie  forming 
a  natural  breakwater  and  harbor  wall.  The 
last  big  problem  that  the  experts  will  be 
forced  to  face  is  that  of  lockage.  Lake  Er'e 
is  572  ft.  above  sea  level ;  Lake  Ontario  is 
only  346.  The  drop  of  226  ft.  must  be  nego- 
tiated by  means  of  a  series  of  locks.  The 
New  Welland  canal  will  be  widened  and  deep- 
ened from  Port  Colbourne  to  Allanburg. 
That  much  is  almost  certain.  The  canals 
along  the  St.  Lawrence  River,  between  Pres- 
cott  and  Montreal,  will  have  to  be  deepened 
to  correspond  with  the  improved  condition  of 
this  commercial  avenue  to  the  Atlantic.  The 
probable  cost  of  the  Welland  Ship  Canal  is 
placed  at  $30,000,000. 

Survey  work  to  decide  on  the  feasibility  of 
a  water  route  from  Lake  Winnipeg  to  Ed- 
monton has  been  concluded  for  the  year.  A 
preliminary  report  to  the  Department  of  Pub- 
lic Works  states  that  the  projected  waterway 
is  feasible.  From  the  head  of  Lake  Winni- 
peg to  Rocky  Lake  beyond  La  Pas  the  water- 
way would  be  9  ft.  in  depth  at  the  minimum. 
It  covers  a  distance  of  146  miles,  and  the 
estimated  cost  is  $3,000,000.  The  bigger 
stretch  is  from  La  Pas  to  Edmonton,  252 
miles.  In  that  part  a  5-ft.  waterway  is  pro- 
posed and  is  shown  to  be  accompanied  by  no 
particular  obstacles.  The  estimates  of  cost 
are  not  completed,  but  roughly  stated  it  is 
about  $15,000,000  for  the  whole  work.  Winni- 
peg to  the  Rockies. 

Mexico. 

The  Compania  Irrigadora  de  Santa  Maria, 
S.  A.,  has  been  organized  and  the  following 
have  been  elected  officers:  Emilio  Pardo,  ex- 
minister  from  Mexico  to  the  Belgian  capital, 
president ;  Lieut. -Col.  Armando  I.  Santacruz, 
of  the  presidential  staff,  vice-president  and 
treasurer,  and  Indalecio  Sanchez  Gavito,  Jr., 
secretary.  This  company  has  purchased  a 
large  tract  of  land  on  the  Higueron  and  Apat- 
laco  rivers  in  the  district  of  Jojutla,  state  of 
Morelos.  where  it  is  the  intention  of  the  com- 
pany to  establish,  on  an  e-xtensive  scale  irri- 
gation works  and  a  light  and  power  plant.  It 
is  proposed  to  develop  the  power  from  a  large 
waterfall  accessible  on  the  River  Apatlaco. 
Already  a  large  system  of  canals  has  been 
constructed  in  preparation  for  the  irrigation. 
Work  has  been  begun  on  a  railroad  which  is 
to  traverse  not  only  the  whole  rice  and  sugar 
district,  but  is  to  connect  with  the  National 
Railwavs,  giving  thus  an  outlet  to  the  mar- 
kets. 


Alabama. 

The  Atlantic,  Gulf  &  Pacific  Co..  13  Park 
Row  Bldg.,  New  York,  will  begin  work  early 
next  month  on  its  $2.50.000  contract  for  dredg- 
ing at  Mobile  for  the  U.  S.  Government. 

The  Pea  River  Power  Co.  has  had  pre- 
liminary surveys  made  and  has  secured  the 
capital  for  the  construction  of  a  3S-mile 
power  transmission  line.  The  time  for 
awarding    contracts    has     not     been    deter- 


mined. Chas.  Henderson.  Troy,  Ala.,  is 
president  and  Edgar  B.  Kay,  Tuscaloosa, 
Ala.,  is  engineer. 

California. 

An  ordinance  has  been  before  the  City 
Council  of  Los  Angeles  to  construct  a  tunnel 
under  Hill  St.,  between  1st  and  Temple.  The 
work  is  to  be  done  under  the  bond  provision 
of    the    Vrooman    act,   paid    for    by    property 


owners  within  an  assessment  district  consid- 
ered to  be  benefited  by  the  tunnel.  This  tun- 
nel is  to  parallel  the  tunnel  recently  con- 
structed by  the  Los  Angeles-Pacific  as  an  out- 
let for  its  cars  to  Hollywood.  It  is  estirnated 
that  the  proposed  tunnel  will  cost  $135,000. 
It  is  to  be,  approximately,  546  ft.  in  length, 
with  a  roadway  24  ft.  wide.  A  feature  will 
be  the  white  I'ling,  which  is  to  line  both  sides 
of  the  tunnel  to  a  height  of  nine  and  one-half 
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feet.  The  ceiling  will  be  covered  with  pressed 
brick  of  enameled  face.  Homer  Hamlin  is 
City  Engineer  of  Los  Angeles. 

The  Alta  Planing  Mill  Co.,  8th  and  Ala- 
meda Sts.,  Los  Angeles,  has  signed  a  contract 
to  erect  all  of  the  buildings  and  the  scenic 
railway  to  be  constructed  on  the  large  con- 
crete pier  being  erected  at  Ocean  Park  for 
A.  R.  Fraser,  The  work  will  be  done  on  a 
percentage  basis  and  will  cost  approximately 
$350,000.  Chas.  W.  Corbaley,  Wilcox  Bldg., 
Los  Angeles,  as  previously  noted,  is  now  con- 
structing the  pier  and  his  contract  calls  for 
the  completion  of  the  pier  by  March  15,  lOH, 
at  which  time  work  will  be  started  on  the 
superstructures.  The  structural  steel  and  all 
construction  material  will  be  prepared  in  ad- 
vance in  order  to  complete  the  buildings  for 
the  next  summer's  season.  Work  on  the 
scenic  railwav  will  be  started  Feb.  1,  1911.  It 
will  cost  about  $50,000. 

District  of  Columbia. 

4«Bids  will  be  received  until  11  a.  m.,  Dec. 
3,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department.  Washing- 
ton. D.  C:  for  furnishing  and  mstalling  at  the 
United  States  Naval  coal  depot,  Tiburon,  Cal., 
two  steel  boilers,  one  boiler  feed  pump,  one 
steel  stack,  one  motor  generator  set,  one 
transformer,  switchboard,  w-iring,  piping, 
etc.,  and  installing  a  generating  set  to  be  fur- 
nished by  the  government. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
21,  by  Commissioners  of  District  of  Colum- 
bia, Washington,  D.  C,  for  constructing  an 
addition  to  the  McKinley.  Manual  Training 
School  building  at  Rhode  Island  Ave.  and 
7th  St.  northwest,  Washington,  D.  C. 

•J«Bids  will  be  received  until  Nov.  25,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Offi- 
cer, Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  under  circular  No. 
511-B  one  Scotch  marine  boiler  and  100  20- 
in.  car  wheels. 

•J»Bids  will  be  received  until  2  p.  m.,  De- 
cember 13,  by  \J.  S.  Grant,  3d.  First  Lieuten- 
ant. Corps.  Engineers.  Superintendent,  for  in- 
stalling an  electric  wiring  system  for  the  State 
War  and  Na\'y  Department  Building,  Wash- 
ington, D.  C. 

Bids  will  be  received  until  2  p.  m..  Nov. 
17,  by  Department  of  Interior,  AVashington.  D. 
C,  for  the  installation  of  steam  engines,  elec- 
tric generators  and  switchboard  for  the  cen- 
tral power  plant  at  Freedmen's  Hospital  and 
Howard  University,  Washington,  D.  C. 

Indiana. 

4»Bids  will  be  received  until  10  a.  m.,  Nov. 
26,  by  Depot  Quartermaster.  Jeffersonville, 
Ind.,  for  furnishing  under  schedule  No.  572, 
lo.nnn  ft.  B.  M.  lumber,  including  3.000  ft.  of 
white  ash  and  12,000  ft.  poplar,  yellow. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 
25,  by  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  miscellaneous  depot  sup- 
plies. 

^•Bids  will  be  received  until  10  a.  m..  by 
Board  of  Public  Works,  Indianapolis,  Ind., 
for  the  construction  of  fire  escapes  and  porch- 
es for  the  Citv  Hospital. 

The  Great  'Lake  Dredge  &  Dock  Co.,  of 
Chicago.  111.,  has  about  completed  its  work 
for  the  year  on  the  new  $1,000,000  break- 
water being  built  at  Gary  for  the  U.  S.  Steel 
Corporation.  In  the  spring  the  concrete  cov- 
ering, over  a  mile  long,  will  be  put  on  and 
the  breakwater  will  then  be  complete  in  its 
last  detail.  The  lighthouse  foundations  have 
been  sunk  at  the  end  of  the  pier  3.200  ft.  from 
the  mouth  of  the  slip  and  by  spring  the  work 
will  have  commenced  on  this  essential  part 
of  the  breakw.ater.  It  consists  of  a  half  mile 
of  rip  rap,  stone  and  concrete. 

Iowa. 

^•Bids  will  be  received  until  Noon,  Nov. 
28,  by  O.  L.  Ingledue,  Mayor.  Marshalltown, 
la.,  for  the  installation  of  machinery  and  wa- 
ter  wheels   for   development   of  water  power. 

The  State  Board  of  Education  has  let  the 
contract  for  the  new  veterinary  building  at 
the  State  college  to  Benson  &  Alarxer  of  Des 
Moines,  la.,  for  $135,000.  The  new  building 
will  be  located  at  the  north  side  of  the  col- 


lege ground  and  will  be  a  large  structure  with 
interior  court.     Work  will  be  begun  at  once. 

Kansas. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
5,  by  Capt.  J.  E.  Normoyle,  Constructing 
Quartermaster,  Fort  Leavenworth,  Kan.,  for 
furnishing  and  delivering  F.  0.  B.  terminal 
railroad.  Fort  Leavenworth,  freight  prepaid, 
one  40  to  45  ton.  Standard  Guage  Locomotive, 
two  standard  gage  air  brake  and  air  dump 
cars,  also  two  standard  gage  flat  cars. 

Kentucky. 

^Bids  will  be  received  until  Noon,  De- 
cember 9,  by  Maj.  J.  C.  Oakes,  U.  S.  Engi- 
neer, 415  Custom  House,  Cincinnati,  O.,  for 
removing  rock  ledge  at  dam  No.  11,  Kentucky 
River,  Ky.,  near  College  Hill,  Ky. 

Maryland. 

•f«Bids  will  be  received  luitil  11  a.  ni..  Nov. 
30.  by  Board  of  Awards,  Baltimore.  Md.,  for 
the  construction  of  an  office  and  laboratory 
building  and  transformer  house  at  the  Black 
River  Disposal   works. 

The  city  of  Baltimore,  Md.,  has  voted  a 
$2,000,000  loan  for  a  proposed  municipal  pier 
system.  Included  in  the  plan  is  a  new  recrea- 
tion and  commercial  pier  to  be  built  of  rein- 
forced concrete.  The  estimated  cost  of  this 
pier,  including  the  cost  of  superstructure  and 
bulkhead  work  on  Thames  St.  will  be 
$300,000.  This  will  probably  be  the  first  work 
done  under  the  loan.  Oscar  F.  Lackey,  Balti- 
more, Md.,  is  the  engineer  in  charge  of  har- 
bor   improvements    for   the    city. 

Massachusetts. 

The  Harbor  Commissioners  of  Lynn,  Mass., 
which  city  is  contemplating  extensive  harbor 
development  work,  will  probablv  not  make 
their  recommendations  before  the  first  of 
ne.xt  year.  Work  on  part  of  the  improve- 
ments in  Lynn  harbor  has  already  been  com- 
menced. The  channel  is  to  be  widened,  deep- 
ened and  straightened  and  the  mud  flats  are 
to  be  dredged.  The  government  has  allowed 
$75,000   for  the  job. 

Minnesota. 

The  Zenith  Dredge  Co..  Duluth,  Minn.,  is 
having  plans  made  for  a  large  new  hydraulic 
dredge. 

Missouri. 

^Bids  will  be  received  until  3  p.  m.,  De- 
cember 10,  by  James  Knox  Taylor,  Supervis- 
ing ."Architect,  Treasury  Department.  Wash- 
ington. D.  C,  for  the  construction,  complete, 
including  plumbing,  gas  piping,  heating  appar- 
atus, electric  conduits  and  wiring  of  the 
United  States  Post  Office  at  Lexington,  Mo. 

A  committee  has  been  appointed  at  Kansas 
City,  Mo.,  to  consider  turning  Turkey  Creek 
into  the  Kaw  River  above  the  West  Bottoms 
by  the  construction  of  a  tunnel  and  a  new 
channel  through  the  bluff.  L.  R.  .^sh  is  City 
Engineer  of  Kansas  Citv. 

The  Dubuque  Boat  &  Boiler  Works,  Du- 
buque, la.,  has  been  awarded  the  contract  by 
the  U.  S.  Government  for  the  construction 
of  three  towboats  to  be  used  in  the  vicinity 
of  Kansas  City,  Mo.  The  three  boats  are  to 
be  known  as  the  Gurney,  .\ugustin  and  Lewis 
and  will  be  built  at  a  total  cost  of  $105,000. 

Mississippi. 

•{•Bids  will  be  received  until  Nov.  22  by  the 
City  of  Brookhaven,  Miss.,  for  one  compound 
condensing  high  speed  200  R.  P.  M.  Corliss 
Valve  type  engine  for  direct  connection  to  200 
K.  V.  A.  Alternator,  steam  consumption  stated 
for  operating  %,  %,  1.  1%  loads  at  90  per 
cent   P.   F.,  24-in.  vacuum.   140  pounds  steam. 

Nebraska. 

•{•Bids  will  be  received  until  5  p.  tn..  Nov. 
26,   by  Warren  &  Johnson,  Axtell,   Neb.    for 
the  erection  of  a  church  at  .-Xxtell,  Neb.     Di- 
mensions, 70x34,  one  story  and   basement. 
New  Jersey. 

4«Bids  will  be  received  until  December  1. 
at  noon,  bv  Maj.  R.  R.  Raymond,  U.  S.  En- 
gineer. Wilmington,  Del.,  for  dredging  the 
Salem  River  in  New  Jersey. 


4»Bids  will  be  received  until  Noon,  De- 
cember 5,  by  Maj.  R.  R.  Raymond,  U.  S. 
Engineer,  Wilmington,  Del.,  for  dredging 
Maurice  River,  New  Jersey. 

The  contract  for  the  Ocean  City  Title  & 
Trust  Co.'s  new  building,  corner  of  8th  St. 
and  Asbury  Ave.,  Ocean  City,  N.  J.,  to  cost 
$35,000,  has  been  awarded  to  Hiram  Godfrey, 
of  Cape  May  Court  House,  N.  J. 

The  Kipp  Construction  Co.,  of  Camden, 
N.  J.,  has  been  incorporated  with  a  capital 
stock  of  $125,000.  the  incorporators  being 
V.  A.  Murray,  J.  R.  Bradley  and  D.  Bellinger 
of  Camden. 

New  Mexico. 

The  Territorial  Engineer  of  New  Mexico 
has  approved  the  application  of  Boulware  & 
Johnson,  Silver  City,  N.  Mex.,  for  a  large 
power  development  on  the  Upper  Gila  River. 
They  asked  for  100  second  ft,  of  the  flow  to 
develop  4,000  H.  P.  to  be  used  in  the  Mogol- 
lon  mining  district.  The  project  has  been 
financed  in  Philadelphia  and  will  require  the 
expenditure  of  $1,200,000.  A  pipe  line  24 
miles  long  was  to  have  been  constructed,  but 
it  was  later  decided  to  tunnel  a  hill,  which 
will  reduce  the  distance  just  one-half.  The 
dam  is  to  be  80  ft.  long  and  30  ft.  high  and 
will  be  of  reinforced  concrete. 

New  York. 

^Bids  w^ill  be  received  until  3  p.  m.,  De- 
cember 9,  by  James  Knox  Taylor,  Supervis- 
ing Architect.  Treasury  Department,  Wash- 
ington, D.  C,  for  installing  a  heating  appar- 
atus in  the  U.  S.  .Assay  Office,  New  York,  N. 
Y. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
30,  by  Capt.  F.  T.  Arnold.  Constructing  Quar- 
termaster. New  London,  Conn.,  for  the  dredg- 
ing of  the  harbor  at  Fort  H.  G.  Wright,  N.  Y. 

^•Bids  will  be  received  until  noon,  De- 
cember 12,  by  Col.  W.  M.  Black.  U.  S.  Engi- 
neer. Room  710,  Army  Bldg..  New-  York,  N. 
Y.,  for  dredging  and  rock  removal  in  Hudson 
River,  New  York. 

^Bids  will  be  received  until  December  12, 
by  Col.  W.  M.  Black,  U.  S.  Engineer.  710 
Army  Bldg.,  New  York  City,  for  dredging 
and  rock  removal  in  the  Hudson  River,  N.  Y. 

•J«Bids  will  be  received  until  11  a.  m..  Nov. 
30,  bv  F.  T.  .Arnold,  Constructing  Quarter- 
master. New  London,  Conn.,  for  the  construc- 
tion of  an  addition  to  stable  at  Fort  H.  G. 
Wright.  N.  Y. 

The  Turner  Construction  Co..  II  Broad- 
way, New  York,  has  been  awarded  the  con- 
tract for  the  construction  of  a  reinforced 
concrete  bakery  building  for  Thomas  &  H. 
K.  S.  Williams  Co..  Stapleton,  S.  I.,  N.  Y.: 
to  be  two  stories,  66x100  ft.,  reinforced  con- 
crete construction,  brick  wall.  ' 

North  Carolina. 

Bids  as  follows  were  secured  Nov.  12  by 
Capt.  Earl  I.  Brown,  U.  S.  Engineers,  Wil- 
mington, N.  C,  for  (1)  dredging  in  Smith's 
Creek,  (2)  Morehead  City  Harbor  and  (3) 
Beaufort  Harbor:  P.  Sanford  Ross,  Inc., 
Jersey  City,  N.  J.,  (1)  20.5  cts,  (2)  20.5  cts., 
(3)  20.5  cts.:  Mitchell  &  Co.  (recommended 
for  award).  New  York  city,  (1)  10.5  cts.,  (2) 
10.5  cts.,  (3)  10.5  cts.;  N.  Risley  &  Sons, 
Ventnor.  N.  J.,  fl)  11.8  cts,  (2)  11.8  cts., 
(3)  11.8  cts.:  Miner  Engineering  Co.,  Wash- 
ington, D.  C,  (1)  12  cts..  (2)  13.2  cts.,  (3) 
15.8  cts.;  W.  H.  French,  Berkeley,  Va.,  (1) 
12.3  cts.,  (2)  12.3  cts.,  (3)  12.3  cts.:  Hills- 
boro  Dredging  Co.,  Tampa,  Fla.,  (\)  10  cts., 
(2)  16.75  cts.,  (3)  13.5  cts.:  Maryland  Dredg- 
ing &  Contract  Co.,  Baltimore,  Md.,  (1) 
10.5  cts.,  (2)  11.5  cts.,  (3)  10.5  cts. 

Ohio. 

^Bids  will  be  received  until  3  p.  m.,  De- 
cember 5,  bv  James  Kno.x  Taylor,  Supervising 
."Krchitect.  Treasury  Department,  Washington, 
D.  C,  for  the  installation  of  a  vacuum  clean- 
ing system  in  the  United  States  Post  Office 
and  Court  House  at  Columbus,  O. 

•{•Bids  will  be  received  until  noon,  Nov.  18, 
bv  Secretary  C.  A.  Marvin.  Director  of  Pub- 
lic Safety.  Cleveland,  O..  for  the  furnishing 
and  installing  of  a  steam  and  electric  gener- 
ating unit  switchboard  and  appliances  for  the 
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Service  Quadrangel,   Colony   Farm,  Warrens- 
ville,  O. 

4*Bids  will  be  received  by  the  City  Hall 
Commission,  Nov.  22,  for  the  e.xcavation  and 
foundation  contract  of  the  proposed  new  city 
hall  in  Cleveland,  O. 

Oscar  F.  Barrett,  Cincinnati,  Ohio,  -  has 
been  awarded  the  contract  at  $10,990  for  con- 
structing a  loose  stone  dam  and  shore  pro- 
tection in  the  Ohio  River  near  the  foot  of 
Sisters  Island  for  the  U.  S.  Government.  Bids 
for  this  work  were  opened  Oct.  27  by  Maj. 
John  C.  Oakes.  U.  S.  Engineer,  Cincinnati, 
Ohio. 

The  following  bids  were  received  Nov.  5 
by  Maj.  John  C.  Oakes,  U.  S.  Engineer,  for 
constructing  a  dam  of  concrete,  etc.,  at  the 
head  of  Bufifington  Island,  Ohio  River,  (1) 
standing  for  New  Jersey  Foundry  &  Machin- 
ery Co.,  New  York,  recommended  for 
award,  and  (2)  for  the  Pennsylvania  Con- 
tracting Co.,  Pittsburg,  Pa. : 

(1)         (2) 
Rate.      Rate. 

Excavation,  5,300  cu.  yds $  0.625    $  2.00 

Piles,    No.    86 11.50        15.00 

Iron  tie  rods,  etc.,  6,000  lbs 047  .06 

Gravel  filling,  450  cu.  yds 63  1.25 

Stone,    %-3    cu.    ft.    each,    820 

cu.   yds 6.30  4.00 

Stone,    %-3    cu.     ft.    each,    820 

cu.    ft 6.00  4.00 

Concrete,   1,720  cu.  yds 7.17        10.50 

Extra  cement,  25  bbls 2.80  2.50 

Totals $31,639    $40,215 

Oregon. 

^Bids  will  be  received  until  2  p.  m.,  De- 
cember 5,  by  Constructing  Quartermaster, 
Fort  Stevens,  Ore.,  for  constructing  an  addi- 
tion to  quartermaster's  stable  at  Fort  Stevens, 
Ore. 

At  the  recent  election  at  Portland,  Ore.,  the 
citizens  voted  in  favor  of  the  proposition  for 
establishing  a  public  dock  system.  An  ulti- 
mate expenditure  of  $25,000,000  is  proposed. 

Pennsylvania. 

•{•Bids  will  be  received  until  Nov.  18,  by 
Commanding  Officer,  Frankford  Arsenal, 
Philadelphia,  Pa.,  for  furnishing  and  erect- 
ing trolley  system  in  machine  shop  building 
No.  73. 

At  the  election  on  Nov.  8.  the  City  of  Pitts- 
burg, Pa.,  voted  to  approve  a  bond  issue  of 
$10,305,000  for  public  improvements.  Among 
the  sums  authorized,  are  the  following:  $100,- 
000  for  a  refuse  disposal  plant ;  $1,500,000  for 
a  new  City  Hall;  $1,000,000  for  public  play- 
grounds and  parks ;  $1,400,000  for  raising  the 
flood  district  and  widening  and  improving 
thoroughfares ;  $250,000  for  a  municipal  tu- 
berculosis hospital  and  $100,000  for  packing 
the  wharfs.  N.  S.  Sprague  is  superintendent 
Bureau  of  Construction,  Department  of  Pub- 
lic Works,  Pittsburg. 

South  Dakota. 

•{•Bids  will  be  received  until  3  p.  m.,  De- 
cember 14,  by  James  Knox  Taylor,  Supervis- 
ing Architect,  Treasury  Department,  Wash- 
ington, D.  C,  for  the  construction  complete, 
including  pUimbing,  gas  piping,  heating  appar- 
atus, electric  conduits  and  wiring,  of  the  U. 
S,   Post  Office  at  Lead,   S.   Dak. 

Tennessee. 

•{•Bids  will  be  received  until  Noon,  Nov.  25, 
(extension  of  time  from  Nov.  15)  by  Board 
of  Education,  Nashville,  Tenn..  for  the  con- 
struction of  a  new  high  scliool  building. 


•{•Bids  will  be  received  until  10  a.  m.,  De- 
cember 3,  by  Depot  Quartermaster,  Jefferson- 
ville,  Ind.,  for  the  construction  of  a  new  sta- 
tion complete  at  Fort  Donelson  National 
Cemetery,  Dover,  Tenn. 

The  Southern  Ferro  Concrete  Co.  of  At- 
lanta, Ga.,  has  been  awarded  the  contract  for 
designing  and  erecting  all  of  the  reinforced 
concrete  skeleton  work  in  connection  with  the 
Falls  Building,  Memphis,  Tenn.  The  Chicka- 
saw Building  Co.  is  the  owners  and  the  Val- 
ley Construction  Co.  of  Memphis  is  the  gen- 
eral contractor.  The  building  is  of  the  general 
dimensions  of  100x150  ft.,  and  is  to  be  ten 
stories  and  basement,  reinforced  concrete 
skeleton  with  brick  curtain  walls.  The  gen- 
eral contract  is  for  the  sum  of  $200,000,  and 
the  reinforced  concrete  skeleton  contract 
amounts  to  about  $80,000.  The  work  is  to 
be  started  immediately  and  is  to  be  completed 
by  Sept.  1st,  1911. 

Texas. 

•{•Bids  will  be  received  until  6  p.  m.,  Nov. 
19,  by  S.  E.  Woods,  Secretary  of  School 
Board.  Marshall,  Texas,  for  the  erection  of 
a  brick  and  wood  school  building  at  Mar- 
shall. Tex.  A  certified  check  for  $600  must 
be  filled   with   each  bid. 

•{•Bids  will  be  received  until  4  p.  m..  Nov. 
17.  by  Waller  &  Field,  Architects.  Fort  Worth, 
Texas,  for  the  construction  of  three  rein- 
forced concrete  and  brick  buildings  for  the 
Texas  Christian  University.  Certified  check 
for  $4,000  required. 

•{•Bids  will  be  received  until  Nov.  24,  by 
Cooke  &  Co.,  Theater  Bldg.,  Houston,  Tex- 
as, or  Vivier  Bldg.,  Brownsville,  Tex.,  for 
the  construction  of  3-story  brick  building  and 
three  residences  at  Brownsville,  Texas. 

•{•Bids  will  be  received  until  December  2. 
by  Capt.  Fred  H.  Gallup,  Quartermaster,  Fort 
Sam  Houston,  Texas,  for  the  erection  at  Fort 
Sam  Houston,  Texas,  of  a  100-ft.  iron  flag- 
staff, consisting  of  supplying  materials,  neces- 
sarv   foundation,  erecting,  painting,  etc. 

The  stockholders  of  the  proposed  pleas- 
ure pier  at  Port  Arthur  have  decided  to  ask 
for  bids  for  the  work.  Definite  plans  for 
the  structure  are  reported  to  have  been  de- 
cided on.  G.  N.  Bliss,  Port  Arthur,  Tex.,  is 
a  member  of  the  committee  in  charge. 

Virginia. 

•{•Bids  will  be  received  until  4  p.  m.,  Dec.  2, 
by  Charles  E.  Boiling,  City  Engineer,  Rich- 
mond, Va.,  for  building  a  reinforced  concrete 
bulkhead  wharf  on  James  River  at  Richmond. 
Va. 

Bids  were  received  Nov.  1  by  Lieut.  Col. 
Mason  M.  Patrick,  U.  S.  Engineer,  Norfolk, 
Va.,  for  furnishing  cast  iron  brackets,  gear 
wheels,  steel  shafting,  etc.,  for  devices  for 
transmission  of  range  data  at  various  batter- 
ies. It  has  been  recommended  that  the  con- 
tract be  awarded  the  Steacv-Schmidt  Mfg. 
Co.,  of  York,  Pa.,  for  $4,350.' 
Washington. 

^Bids  will  be  received  until  10  a.  m.,  De- 
cember 2,  by  Secretary  of  Board  of  Public 
Works,  C.  B.  Bagley,  Seattle,  Wash.,  for  three 
automobile  hose  wagons. 

^•Bids  will  be  received  until  11  a.  m.,  De- 
cember 10,  by  R.  C.  Hollyday,  Chief  of  Bur- 
eau of  Yards  &  Docks,  Navy  Department, 
Washington,  D.  C,  for  reinforced  concrete 
pier  at  the  navy  yard  Puget  Sound,  Wash. 

The  City  of  Tacoma,  Wash.,  has  voted  to 
issue  $405,000  of  bonds  for  proposed  munici- 
pal docks.' 


West  Virginia. 

The  Pneumatic  Caisson  Co.,  5th  Avenue 
Bldg.,  5th  Ave.  and  23rd  St.,  Now  York  City, 
which  was  recently  awarded  the  contract  for 
constructing  Lock  and  Dam  No.  12  in  the 
Ohio  River  near  Wheeling,  W.  Va.,  and  Lock 
and  Dam  No.  19  near  Little  Hocking.  O.,  for 
the  v.  S.  Government,  is  in  the  market  for 
plant  for  general  river  work.  The  contract 
price  for  Lock  and  Dam  No.  12,  bids  for  which 
were  opened  late  in  September,  was  $908,492 
The  work  includes  4,000  cu.  ft.  coffer 
dam,  124,200  cu  yds.  common  excavation,  26.- 
200  cu.  yds.  riprap,  112,850  lin.  ft.  round  piles, 
1.043  M.  ft.  sheet  pile,  930,000  lbs  structural 
steel  and  52,500  cu.  yds.  of  concrete. 

Wisconsin. 

B.  F.  Palmer,  Sturgeon  Bay,  Wis.,  who  re 
cently  completed  a  concrete  contract  on  the 
new  power  dam  at  High  Falls  on  the  Peshtigo 
River,  has  been  awarded  another  contract  at 
that  same  place.  Louis  Fabry,  Green  Bay, 
Wis.,  is  associated  with  him  in  this  later  con- 
tract which  consists  of  covering  an  embank- 
ment for  a  distance  of  about  two  miles  and 
calls  for  driving  500,000  ft.  of  sheet  piling  on 
top  of  which  will  be  laid  7  in.  of  concrete  for 
which  5.000  bbls.  of  cement  will  be  used.  The 
work  will  be  carried  on  throughout  the  win- 
ter by  use  of  steam  pipes  and  other  arrange- 
ments to  overcome  the  interference  of  the 
cold.  The  contract  will  require  from  four  to 
five  months  to  complete. 

Canada. 

•{•Bids  will  be  received  until  Noon.  Nov.  22. 
by  G.  R.  Geary,  Chairman  of  the  Board  of 
Control,  Toronto,  Ont..  for  one  10-ton  hand 
operated  traveling  crane  at  the  high  level 
pumping  station  and  one  15-ton  handed  trav- 
eling crane  at  the  main  pumping  station. 

^Bids  will  be  received  by  C.  T.  Arm- 
strong, Clerk  of  the  Village  of  Manitou,  Man., 
until  Dec.  15  for  the  purchase  of  $3,500 
debentures. 

The  town  council  of  Magog,  Que.,  has 
decided  to  increase  the  capacity  of  the  pres- 
ent electric  light  dam.  The  proposed  scheme 
is  extensive,  involving  an  outlay  of  $100,000 
and  increasing  the  capacitv  of  the  dam  from 
less  than  300  hp.  to  about  1,200. 

An  excellent  record  in  dry  dock  construc- 
tion work  was  recently  made  at  Port  Arthur. 
Ont.  Work  on  the  excavation  of  hard  pan 
and  boulders  for  the  site  of  the  dock  was 
started  in  May,  about  80,000  cu.  yds.  of  exca- 
vation being  required.  Concrete  work  was 
started  Sept.  13  and  was  finished  Nov.  1.  IS 
days  ahead  of  the  time  limit.  A  total  of  25,- 
000  cu.  yds  of  concrete  was  placed.  The  dock 
is  700  ft.  long,  100  ft.  wide,  with  16  ft.  of 
water  on  sill.  It  is  owned  by  the  Western 
Dry  Dock  &  Shipbuilding  Co.  The  contrac- 
tor for  the  work  was  the  Canadian  Stewart 
Co.  A  breakwater  will  be  constructed  next 
year  by  the  Dominion  Government,  giving 
protection  to  ships  approaching  the  dock  and 
seawall.  It  is  rumoured  that  a  second  dock 
will  be  built  at  an  early  date.  James  Whalen 
of  Port  Arthur  is  interested. 

Advices  from  Vancouver,  B.  C,  state  that 
John  W.  Moore  and  George  H.  Pethick  have 
been  awarded  the  contract  for  clearing  1,000 
acres  of  land  for  the  townsite  of  Fort  Mann, 
the  new  terminal  on  the  Eraser  River,  oppo- 
site New  Westminster.  Work  on  the  under- 
taking has  already  been  started. 


B R I D G E S — STE E L       AND       CONCRETE 


California. 

.\dvices  from  Stockton.  Cal.,  under  date 
of  Oct.  31,  state  that  the  San  Joaquin  Valley 
Electric  Ry.  Co.,  has  called  for  bids  for  the 
construction  of  the  proposed  concrete  bridge 
over  the  Stanislaus  River,  near  Ripon,  Cal. 
The  total  length  of  the  structure  including  the 


approaches  and  two  80-ft.  spans  will  be  over 
■2(10.  Morris  L.  Brackett,  Stockton,  Cal.,  is 
treasurer  of  the  company. 

Colorado. 

The  contract  has  been  awarded  M.  F.  Levy 
Construction     Co.,    for    building    the    bridge 


across  the  Conejos  River  near  Antonito,  Colo 
The  structure  will  be  of  concrete  with  80-ft 
arch  and  will  cost  $4,200. 

The    following  bids    were    received   by   the 

City    Council    of  Pueblo,    Colo.,    Nov.    7,    for 

the    construction  of    the    proposed    new    steel 

bridge    over    the  .-Xrkansas    River    on    LTnion 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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Ave:  Midland  Bridge  Co.,  Kansas  City,  Mo., 
$50,600;  Missouri  Valley  Bridge  Co.,  Wichita, 
Kan.,  $50,800;  J.  J.  Burke  &  Co.,  $52,000; 
Pueblo  Bridge  Co.,  Pueblo,  Colo.,  $49,000;  M. 
J.  Patterson  Construction  Co.,  Denver,  Colo., 
$59,090;  A.  M.  Blodgett  Construction  Co., 
Kansas  City,  Mo.,  $49,950.  The  Pueblo  Bridge 
Co.,  was  awarded  the  contract.  D.  P.  Gay- 
mon  is  City  Engineer. 

•J«Bids  will  be  received  until  Noon,  Decem- 
ber "20,  by  Bridge  Construction  Committee, 
Norwalk,  Conn.,  for  the  construction  of  a  re- 
inforced concrete  bridge  from  the  Foot  of 
Washington  St.  in  South  Norwalk  easterly 
to  the  proposed  fill  100  ft.  at  the  east  end  of 
East  Norwalk.  The  structure  will  have  a 
steel  lift  draw,  spanning  70  ft.,  60  ft.  wide 
all  over,  with  two  sidewalks  10  ft.  wide  and 
paneled  sides.  A.  F.  Beard  is  Chairman  of 
the  Committee. 

Connecticut. 

The  General  Assembly  of  1909,  Hartford, 
Conn.,  has  authorized  the  construction  of  a 
half  million  dollar  bridge  across  the  Con- 
necticut River  about  one-half  mile  above  the 
ferry.  Preliminary  work  has  already  begun 
and  the  structure  is  likely  to  be  completed  in 
a  year  or  two.  It  will  accommodate  general 
traffic  including  trolley  cars  and  when  fin- 
ished, will  mark  the  passing  of  the  ferry 
which  has  been  in  operation  248  years. 

Delaware. 

Advices  from  Dover,  Del.,  states  that  the 
contract  for  the  construction  of  two  bridges 
one  near  Slaughter  Station  and  the  other  near 

Bethesda  Church  in  the  fourth  district,  West 

Dover  has  been  let  at  $1.70i\ 

District  of  Columbia. 

Committee  on  Bridges  of  the  Board  of 
Trade,  Washington,  D.  C,  has  completed  its 
report  and  urges  the  construction  of  a  bridge 
at  Q.   St.,  northwest  over  Rock  Creek. 

Georgia. 

^Bids  will  be  received  until  Noon,  Decem- 
ber 5,  by  Special  Committee  of  the  City  Coun- 
cil, Savannah,  Ga.,  for  the  Henry  St.  Sub- 
way under  the  Atlantic  Coast  Line  R.  R. ; 
work  will  consist  mainly  of  following  quan- 
tities: 5,600  cu.  yds.  earth  excavation,  6,150 
lin.  ft.  piles  in  place,  800  cu.  yds.  concrete  in 
place,  TOO  sq.  yds.  sidewalks.  280  lin.  ft.  side- 
walk hand  railing;  each  bid  to  be  accom- 
panied by  certified  check  for  $.")00:  plans  and 
specifications  can  be  seen  at  City  Engineer's 
office,  and  further  information  desired  will 
be  furnished  upon  application. 

Illinois. 

.At  a  meeting  of  the  highway  commissioners 
of  Centralia  township,  Centralia,  111.,  and  the 
Bridge  Committee  of  the  Board  of  Supervis- 
ors, it  was  decided  in  regard  to  the  construc- 
tion of  the  bridge  over  a  stream  of  the  Swartz 
land,  east  of  Central  City,  to  advertise  for 
bids  at  a  later  date. 

The  Chicago  &  Northwestern  Railroad 
Bridge  between  DeKalb  and  Spring  Valley, 
111.,  was  recently  destroyed  by  fire.  The 
structure  which  was  250  ft.  long  has  been 
temporarily  repaired  and  steps  for  its  recon- 
struction will  be  taken  by  the  company  at 
once. 

A  contract  has  been  awarded  Bert  Abbott. 
Oregon,  111.,  at  $6,500  for  the  rebuilding  of  the 
floor  of  the  Oregon  Bridge,  over  Rock  River. 
The  contract  calls  for  2-in.  pine  floor,  coated 
with  pitch,  upon  which  is  to  be  laid  creosoted 
white  oak  blocks,  they  to  be  thoroughly  satur- 
:ited  with   pitch  and   sanded. 

Residents  of  Fox  Lake,  Ills.,  and  property 
owners  of  McHenry  County,  have  under  con- 
sideration the  matter  of  constructing  a  con- 
crete bridge  across  the  north  end  of  Pistakee 
Lake,  just  south  of  the  St.  Paul  bridge,  for 
the  use  of  teams  and  pedestrians.  The  cost 
of   the    improvement   is   estimated   at   $60,000. 

Indiana. 

•J>Bids  will  be  received  until  2  p.  m.,  Nov. 
21.  by  Commissioners  of  Boone  County  at 
Lebanon,  Ind.,  for  the  repair  of  Prairie  Creek 
bridge  at  Thorntowns,  estini:ued  cost  $1,289. 
B.  F.  Hendrich  is  Auditor. 


^Bids  will  be  received  until  11  a.  m.,  Nov. 
21,  by  Commissioners  of  Orange  County  at 
Paoli,  Ind.,  for  the  construction  of  a  con- 
crete bridge  in  French  Lick  township.  A.  B. 
Ham,   .Auditor. 

The  commissioners  of  Hancock  County, 
Greenfield,  Ind.,  have  awarded  the  contract 
for  the  construction  of  three  bridges  to  the 
Greenfield  Bridge  &  Sewer  Co.,  for  $3,550. 
Bids  were  opened  Nov.  7. 

Town  officials  of  Indiana  Harbor,  Ind.,  are 
to  make  an  eff'ort  to  induce  the  railroad  com- 
panies whose  tracks  cross  Michigan  Ave.,  to 
construct   a   viaduct. 

Iowa. 

City  Council  of  Cedar  Rapids.  la.,  has  re- 
ceived plans  from  the  Hedrick  Bridge  Co.,  for 
the  construction  of  the  Third  Ave.  bridge, 
rbe  matter  of  financing  the  project  was  also 
discussed  at  the  last  meeting  of  the  coun- 
cil. 

The  Iowa  Bridge  Co.,  Des  Moines,  la.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  steel  bridge  over  the  Iowa  River, 
near  Lone  Tree.  Supervisors  of  Johnson  and 
Louisa  Counties  will  pav  the  cost  which  is 
$8,900. 

Kansas. 

^Bids  will  be  received  until  5  p.  m.,  Nov. 
16,  by  F.  A.  Marcell.  City  Clerk,  Ottawa,  Kan., 
for  cleaning,  painting,  adjusting  and  repair- 
ing the  steel  highway  bridge  on  Main  St.  for 
placing  a  6-in.  reinforced  concrete  floor  up 
on  the  same  and  also  for  cleaning,  painting, 
adjusting  and  repairing  the  steel  highway 
bridge  on  Locust  St. 

•J«Bids  will  be  received  until  5  p.  m.,  Nov. 
16,  by  F.  A.  Marcel!.  City  Clerk.  Ottawa,  Kan., 
for  cleaning,  painting,  adjusting  and  repairing 
the  steel  highway  bridge  on  Main  St.,  for 
placing  a  6-in.  reinforced  concrete  floor 
upon  same;  also  for  cleaning,  painting,  ad- 
justing and  repairing  the  steel  highway  bridge 
and  approaches  thereto  on  Locust  St.,  both  in 
the  city  of  Ottawa.     A.  H.  Slater  is  Mayor. 

City  Council  of  Ottawa,  Kan.,  at  a  recent 
meeting  decided  upon  the  construction  of  a 
concrete  floor  on  the  Main  St.  Bridge  and 
a  new  plank  floor  on  the  Locust  St.  structure. 

City  Commissioners  of  Topeka,  Kan.,  on 
Nov.  2.  awarded  the  contract  for  the  exten- 
sion of  the  Kansas  Ave.  bridge  over  the  Kan- 
sas River  to  William  P.  Garmichael  Co.  The 
extension  consists  of  two  Melan  type  rein- 
forced concrete  arches,  each  of  75-ft.  clear 
span.  The  work  will  be  handled  through 'Kan- 
sas Citv  office  of  the  Carmichael  Co.,  516  Mid- 
land Bldg.     The  contract  price  was  $28,860. 

Massachusetts. 

The  County  Commissioners  have  granted  the 
petition  of  the  City  Council  of  Worcester, 
Mass..  to  construct  a  bridge  over  the  Boston 
&  Albany  tracks  at  Crystal  St.  _  The  site  has 
been  viewed  by  the  County  Officials. 

Minnesota. 

City  Council  of  St.  Paul.  Minn.,  has  in- 
structed the  City  Engineer  to  prepare  plans 
for  the  construction  of  a  street-wide  concrete 
bridge  over  the  Northern  Pacific  and  Omaha 
R.  R.  tracks  and  East  7th  St.,  at  Earl  St.  The 
condemnation  of  a  strip  of  land  was  also 
recommended. 

Missouri. 

Plans  in  detail  have  been  received  by  the 
Board  of  Public  Improvements,  St.  Louis. 
Mo.,  for  the  Compton  .Ave.  viaduct.  A  meet- 
ing is  soon  to  be  held  by  the  Executive  Com- 
mittee of  the  Terminal  R.  R.  Association, 
which  is  to  build  the  viaduct  and  at  that  time 
the  contract  for  the  work  will  probably  be 
awarded.  The  viaduct  is  to  be  entirely  of  re- 
inforced concrete,  excepting  only  the  roadT 
way. 

The  City  Council  of  Springfield,  ^'o.,  at 
the  last  meeting  awarded  the  contract  for  the 
construction  of  a  30-ft,  concrete  arch  bridge 
across  Wilson  Creek  on  Boonville  St.,  to 
the  Canton  Bridge  Co.,  Canton.  O.,  the  price 
being,  $6,848. 

Citv  Council  of  St.  Louis,  Mo.,  has  intro- 
duced   a    bill    in    the    council,    authorizing    a 


contract  with  the  Southern  Ry.,  settling  the 
price  of  the  land  which  the  city  wants  through 
the  company's  property  for  the  municipal 
bridge  right  of   way. 

City  Council  of  Louisiana,  Mo.,  has  ap- 
pointed a  committee  to  secure  plans  for  the 
construction  of  the  proposed  bridge  across 
Fifth  St. 

At  a  meeting  of  the  city  council  of  Marys- 
ville.  Mo.,  the  matter  of  requesting  the  Wab- 
ash R.  R.  Co.  to  make  a  number  of  improve- 
ments will  be  taken  up.  It  is  intimated  that 
the  construction  of  concrete  crossings  at 
North  Mulberry  St.  and  Storm  Ave.,  will  be 
taken  up. 

A  contract  has  been  awarded  the  Midland 
Bridge  Co.,  Kansas  City,  Mo.,  for  the  con- 
struction of  a  viaduct  over  the  railroad  tracks 
at  Washington  Ave.,  in  Sedalia,  Mo.,  at  $12,- 
000.  Pettis  County,  Sedalia,  the  Missouri  Pa- 
cific and  Missouri,  Kansas  &  Texas  Rys.  will 
each  pay  $3,000  of  the  total  cost  of  the  work 

Montana. 

Board  of  County  Commissioners,  Hamilton, 
Mont,  has  awarded  the  contract  for  the  con- 
struction of  the  proposed  bridge  across  the 
Bitter  Root  at  Stevensville,  to  O.  E.  Peppard. 
Missoula,  Mont.,  the  bidders  being  as  follows : 
Security  Bridge  companv  of  Minneapolis. 
$10;400;  O.  E.  Peppard,  $9,995;  A.  Y.  Bayne 
&  Co..  $9,900:  Roberts.  Ibblings  &  Lee.  $9,- 
997;  William  Oliver  Bridge  company,  $10,.500; 
Minneapolis  Steel  &  Manufacturing  company. 
$10,186;  J.  F.  Harrington,  $.9,99.3. 

Nebraska. 

City  Council  has  taken  up  the  matter  of 
constructing  a  new  viaduct  to  replace  the 
present  structure  at  11th  St.,  Omaha.  Nehr. 
City  Engineer  has  prepared  a  report  and  the 
bridge  has  been  judged  too  weak  to  stand 
heavy  traffic  such  as  steam  rollers,  trucks  and 
traction  engines. 

New  York. 

^•Bids  will  be  received  until  2  p.  m.,  Nov. 
25,  by  Kingslev  L.  Martin,  Commissioner  of 
Bridges,  13-21  'Park  Row,  Borough  of  Man- 
hattan, New  York,  N.  Y.,  for  constructing  the 
elevators,  stairs,  drainage,  ornamental  and 
electrical  work  for  the  anchor  piers  of  the 
Queensboro  Bridge  over  the  East  River,  be- 
tween the  Boroughs  of  Manhattan  and  Queens. 

The  electors  of  the  town  of  Denmark,  N. 
v.,  voted  at  the  recent  election  on  the 
proposition  of  bonding  in  the  sum  of  $6,000 
for  the  purpose  of  constructing  a  concrete 
bridge  over  the  Deer  River  in  the  Village  of 
Deer  River.    ■ 

City  Council  of  Auburn.  N.  Y..  is  contem- 
plating the  construction  of  a  new  bridge  over 
the  Owasco  outlet  in  Lizette  St.  It  was  pro- 
posed to  purchase  a  second  hand  bridge  of 
Bethlehem,  Pa.,  but  nothing  definite  was  de- 
cided. 

Advices  from  Ogdensburg.  N.  Y.,  state  that 
the  New  York  Central  Ry.  is  preparing  to  re- 
place the  old  wooden  culvert  a  mile  west  of 
the  city  on  the  Morristown  division  with  new 
steel  girder  bridge. 

A  proposition  has  been  voted  upon,  accord- 
ing to  information  received  from  Falconer,  N. 
Y..  to  appropriate  the  sum  of  $15,000  for  the 
construction  of  a  new  bridge  at  Levant  over 
the  Cassadaga  Creek  and  two  on  South  Work 
St  Falconer.  The  former  is  estimated  to 
cost  $6,000  and  the  latter  $9,000. 

Citv  Council  of  Buffalo.  N.  Y..  has  ap- 
proved plans  of  the  Lake  Shore  R.  R.  for  a 
bascule  bridge  across  Buffalo  River.  The 
committee  on  Wharves  and  Harbors  adopted 
the  report  recommending  that  the  plans  be 
approved.  The  structure  provides  for  a  90- 
ft.  clear  and  115-ft.  between  the  bearings. 

The  following  bids  were  received  by  F.  C. 
Stevens,  Superintendent  of  Public  Works,  .Al- 
banv.  N.  Y..  for  the  construction  of  the  lift 
bridge  over  the  canal  at  Franklin  St..  Syra- 
cuse, N.  Y. :  Raymond  Kelton,  Albany,  $46.- 
963-  W.  T.  Burns,  Svracuse,  $4-5,576:  Lupfer 
&•  Rennick.  Buffalo,  $44,608.  and  the  Steel 
Storage  and  Elevator  Co.,  of  Buffalo.  $38,245. 
The  proposed  structure  is  to  carry  a  highway 
as  well  as  the  tracks  of  the  New  York  Central 
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and  the  e.xpense  of  its  construction  is  to  be 
borne  one-third  each  by  the  state,  the  city  of 
Syracuse  and  the  railroad  company.  The  an- 
nouncement of  the  award  was  not  made. 

North  Dakota. 

City  Council  of  Grand  Forks,  N.  Dak.,  has 
under  consideration  plans  for  the  reconstruc- 
tion of  the  Minnesota  approach  to  the  De- 
Mers  Ave.  bridge.  The  work  will  be  done 
in  such  a  manner  as  to  prevent  future  slipping 
and  sliding  of  the  banks. 

Ohio. 

At  the  recent  election  at  Cleveland,  O.,  it 
v/as  voted  by  the  citizens  to  authorize  the 
County  Commissioners  to  construct  the  pro- 
posed high  level  bridge  over  the  Cuyahoga 
River  on  the  Super-Detroit  site.  A  reso- 
lution has  been  passed  by  the  Commis- 
sioners, instructing  County  Engineer,  Frank 
Lander  to  prepare  plans  and  estimates  of  the 
cost  of  making  borings  in  the  Cuyahoga  Val- 
ley to  determine  best  locations  for  the  foot- 
ings of"  the  structure. 

Board  of  County  Commissioners,  Zanes- 
ville,  O.,  have  received  bids  for  the  construc- 
tion of  the  proposed  Duncan  Run  bridge  and 
it  is  believed  that  either  E.  J.  Landor  or  J. 
Mercer  will  be  awarded  the  contract. 

The  County  Commissioners,  Youngstown, 
O.,  have  awarded  the  contract  for  the  con- 
struction of  the  proposed  bridge  on  Powers 
Road  to  J.  Blim  &  Son,  at  75  cts.  per  cu.  yd. 
for  excavation  and  $6.35  per  cu.  yd.  for  ma- 
sonry ;  also  a  bridge  over  Dry  Run  to  J.  K. 
Mauser  at  30  cts.  per  cu.  yd.,  for  excavation 
and  $5.50  per  cu.  yd.  for  masonry. 

The  Concrete  Steel  Construction  Co.,  has 
been  awarded  a  contract  by  the  county  com- 
missioners at  Cleveland,  O.,  for  the  construc- 
tion of  bridge  work  per  Report  No.  2732, 
Steel  ties,  Denison-Harvard  viaduct.  New- 
burgh  township,  for  $4,083.  Bids  were  opened 
Nov.^5. 

Oklahoma. 

Advices  from  Nowata.  Okla,  state  that  the 
Canton  Bridge  Co.,  Canton,  O.,  has  been 
awarded  the  contract  for  the  construction  of 
25  small  bridges  in  Nowata  County.  The  con- 
tract price  was  $44,090. 

Pennsylvania. 

County  Commissioners,  Reading  Pa.,  are 
considering  the  matter  of  presenting  to  the 
Court  a  petition  asking  that  the  December 
Grand  jury  be  called  at  an  early  date  to  pass 
upon  the  necessity  of  a  new  Penn  St.  Bridge. 

At  a  recent  city  election,  it  was  voted  to 
issue  bonds  amounting  to  $1,975,000  for  the 
construction  of  the  Point  bridge  and  for 
other  bridges  across  ravines  in  the  city  of 
Pittsburg,  Pa. 

The  County  Commissioners  of  York  and 
Cumberland,  met  in  New  Cumberland,  Pa., 
recently  for  the  purpose  of  looking  over  the 
site  for  the  proposed  new  bridge  to  be  placed 


over  the  Yellow  Breeches  Creek  at  Lieb's 
Park  to  join  the  Springer  Road. 

The  County  Commissioners  have  under 
consideration  the  construction  of  a  free  bridge 
between  West  Brownsville  and  South  Browns- 
ville, Pa.,  to  replace  the  old  wooden  structure 
recently   raised. 

The  Reading  Ry.  Co.  has,  it  is  said,  offered 
to  contribute  $2,000  toward  the  e-xpense  of 
erecting  a  bridge  at  Tulpehocken  and  Green 
Streets  over  its  tracks  in  Reading,  Pa.  The 
structure  which  will  be  500  ft.  long  will 
cost  $35,000. 

The  County  Commissioners  at  Harrisburg, 
Pa.,  have  awarded  the  contract  for  the  ex- 
tension of  the  county  bridge  across  the  Swa- 
tara  Creek  near  Hummelstown,  to  R.  A.  Sim- 
mons, Pottsville,  Pa.,  at  $2,050.  The  only 
other  bidder  on  the  work  was  Ferro  Con- 
crete Co.,  Harrisburg,  Pa.,  at  $2,145. 

Texas. 

As  a  result  of  the  recent  inspection  by  En-' 
gineer  R.  D.  Parker  of  the  Railroad  Commis- 
sion. Austin,  Texas,  it  is  believed  that  the  St. 
Louis,  Brownsville  &  Mexico  R,  R.  will  be 
instructed  to  replace  the  present  bridge  across 
the  Colorado  River  between  Bay  City  and 
Buckeye,  Matagorda  County.  The  present 
structure  which  is  4,000  ft.  long  has  one  steel 
span. 

The  contract  for  the  bridge  over  Brushy, 
near  Thorndale,  Texas,  and  over  the  slough 
on  Big  Elm  Creek,  mentioned  in  our  last  is- 
sue, has  been  awarded  C.  Q.  Horton,  Austin, 
Texas,  for  $4,675. 

T.  H.  Alsbury  &  Co.,  of  Houston,  Tex.,  and 
New  Orleans,  La.,  have  been  awarded  the 
contract  by  the  police  jury  of  Madison  Par- 
ish, at  Tallulah,  La.,  for  the  construction  of 
a  bridge  over  Toes  Bayou  at  Bozeman  for 
$2,750.  The  bridge  will  be  168  ft.  in  length. 
Bids  were  opened  Nov.  2. 

Virginia. 

^Bids  will  be  received  until  Noon,  Nov.  22, 
by  Clerk's  Office,  Madison,  Va.,  for  the  con- 
struction of  three  steel  bridges,  two  50  ft. 
long  and  one  40  ft.  long,  in  Madison  County, 
Va.  P.  St.  J.  Wilson,  State  Highway  Com- 
missioner, Richmond,  Va. 

Board  of  Supervisors  of  Henrico  County, 
Richmond,  Va..  have  under  consideration  the 
matter  of  securing  the  necessary  land  of  the 
Virginia  Methodist  Conference  Orphanage  in 
Henrico  County  for  the  construction  of  a 
viaduct  on  Broad  St.  road  over  the  belt  line 
tracks  of  the  Richmond.  Fredericksburg  & 
Potomac  railroad. 

Washington. 

City  of  Tacoma,  Wash.,  has  voted  in  favor 
of  bonds  for  the  construction  of  two  new 
bridges  and  a  municipal  dock.  One  structure 
will  be  built  across  Eleventh  St.,  and  is  es- 
timated to  cost  $475,000;  the  other  across  the 
Puyallup  River,  and  will  cost  $68,000. 

."Advices  from  Bellingham,  Wash.,  state  that 


a  location  for  a  permanent  bridge  across 
Glacier  Creek  on  the  Glacier-Twinn  Lakes 
Road  has  been  secured  about  a  mile  south 
of  the   old  bridge  recently  washed  out. 

The  Board  of  Public  Works,  Seattle,  Wash., 
has  awarded  the  contract  for  the  construc- 
tion of  the  Stoneway  bridge  to  Grant,  Smith 
Co.,  North  Yakima,  Wash.,  for  $60,000.  By 
the  terms  of  the  contract  the  structure  must 
be  completed  within  six  months. 

West  Virginia. 

Advices  from  Wheeling,  W.  Va.,  state  that 
the  county  commissioners  have  awarded  the 
contract  for  the  construction  of  the  super- 
structure of  the  Glen's  Run  bridge,  north  of 
the  city  to  the  Faris  Bridge  Co.,  Pittsburg, 
Pa.,  at  $1,700.  The  contract  for  the  fill  wa.; 
also  awarded  them  at  60  cents  per  cu.  yd. 
The  masonry  contract  went  to  J.  P.  Gilligan, 
Wheeling,  W.  Va.,  at  $6  per  cu.  yd. 

Wisconsin. 

A  special  meeting  of  the  Bridge  Committee 
of  the  City  Council  of  Superior,  Wis.,  will  be 
held  soon  to  take  up  the  matter  of  construct- 
ing the  proposed  bridge  at  East  Fourth  St. 
The  advisability  of  an  all  steel  structure  will 
be  taken  up.  Representatives  of  various 
bridge  companies  will  be  present. 

At  the  election  held  Nov.  8,  Janesville,  Wis., 
the  matter  of  constructing  two  bridges  across 
the  Rock  River,  one  at  Fourth  Ave.,  and  one 
at  Racine  St.,  was  voted  upon. 

Canada. 

It  has  been  announced  in  Vancouver,  B.  C, 
that  work  on  the  construction  of  the  bridge 
connecting  the  north  and  south  shores  of 
Burrard  Inlet  at  the  second  narrows  would 
commence  next  Sprin.g.  Towards  the  expense 
involved,  the  city  of  North  Vancouver  will 
contribute  $100,000  and  the  district  municipal- 
ity of  North  Vancouver  will  contribute  $200,- 
000,  while  the  adjoining  municipalities  of  Point 
Grey,  Burnaby  and  South  Vancouver  are  ex- 
pected to  give  about  $100,000.  These  various 
amounts  added  to  the  one  promised  by  the 
provincial  government  of  $250,000  and  the 
borrowing  power,  the  company  will  give  a 
total  amount  available   of   $1,400,000. 

It  is  reported  that  the  Quebec  Bridge  Com- 
mission, Quebec,  Que.,  on  Nov.  5,  reached  a 
definite  decision  regarding  the  awarding  of 
the  contract  for  the  new  bridge,  and  that  the 
placing  of  the  contract  is  now  only  a  mat- 
ter of  a  few  days,  the  contest  narrowing 
down  to  companies  supported  by  the  United 
States  Steel  Corporation  and  the  new  Cana- 
dian Co..  which  has  recently  been  incorporated 
by  the  British  builders. 

Advices  received  from  the  Board  of  Rail- 
way Commissioners,  state  that  the  commission 
will  recommend  the  construction  of  the  Cana- 
dian Northern  bridge  over  the  Moir,  a  river 
at  Belleville,  Ont.,  with  only  five  piers  in- 
stead of  seven,  as  proposed  by  the  railway 
company. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

^Bids  will  be  received  by  the  City  Council, 
Montgomery,  Ala.,  for  the  construction  of 
pavement  on  Clitheral  St.  between  Hull  and 
Decatur  Sts.,  a  distance  of  about  two  blocks. 

Contracts  for  street  paving  in  Birmingham, 
Ala.,  have  been  let  by  the  street  committee  of 
the  citv  council  as  follows:  Dunn  &  Lallande 
Co.,  $13,673,  and  the  E.  W.  Jordan  Co.,  $3,350. 

The  O.  T.  Newall  Co.,  of  Birmingham,  Ala., 
has  been  given  permission  by  the  Board  of 
Revenue  of  that  county  to  build  at  its  own  ex- 
pense a  mile  of  improved  road  between  the  vil- 
lages of  Powderly  and  Bessemer. 

Arkansas. 

•|«Bids  will  be  received  until  December  5, 
by  Directors  of  Road  Improvement  District 
No.  3.  Pine   Bluff,  Ark.,  for  the  construction 


and  repairing  of  approximately  10  miles  of 
gravel  road  together  with  culverts  and  cross 
drains.  The  work  contemplated  is  a  pike  from 
Pine  Bluff  to  Suljhur  Springs  and  when  com- 
pleted the  road  is  expected  to  be  one  of  the 
finest  in  Arkansas.  The  estimated  cost  of  the 
work  is  $20,000. 

Arizona. 

The  board  of  control  of  Phoenix,  Ariz.,  has 
declared  Grand  Ave.  a  territorial  road  and  has 
instructed  Engineer  J.  B.  Girand  to  make  it 
a  good  one  by  fair  time.  The  road  will  be 
graded,  watered,  rolled  and  dragged. 

Special  road  district  No.  1,  Phoenix,  Ariz., 
has  bonded  itself  for  $30,000  to  improve  Cen- 
tral Ave.,  and  make  it  a  boulevard  from  the 
city  line  to  the  canal.  The  trustees  of  the  dis- 
trict are:  Fred  G.  Woolsey,  E.  M.  Lamson 
and  Dwight  B.  Heard. 


Colorado. 

It  is  proposed  to  construct  a  new  road  in 
the  vicinity  of  Penrose,  Colo.,  at  an  estimated 
cost  of  $3,000.  T.  E.  Spencer  of  Penrose  is 
interested. 

District  of  Columbia. 

A  committee  on  streets  and  avenues  of  the 
board  of  trade,  Washington,  D.  C,  has  rec- 
ommended that  the  district  shall  maintain  a 
plant  for  street  paving  and  street  repairing, 
instead  of  letting  this  work  out  by  contract. 

Florida. 

Eighteen  different  contractors  bid  on  the 
work  Nov.  2,  to  be  awarded  by  the  County 
Commissioners  at  Jacksonville,  Fla.,  for  the 
grading,  curbing  and  laying  of  19.09  mdes  of 
roads,  as  follows :  Hassem  Concrete  Co., 
Worcester,    Mass. ;    J.    A.    Gregory    Co.,    San 
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Antonio,  Tex. ;  Gilbert  Paving  Co.,  Philadel- 
phia, Pa.;  Charles  Van  Antwerp,  Cincinnati, 
O. ;  The  Graves  Matthews  Co.,  and  the  Ala- 
bama Paving  Co.,  of  Birmingham,  Ala. ;  At- 
lantic Bitulithic  Co..  and  Irving  J.  Smith,  Rich- 
mond, Va. ;  Georgia  Engineering  Co.,  Augusta, 
Ga. ;  Rudolph  S.  Blaine  and  S.  S.  Saxton  & 
Co.,  of  Chicago,  111.:  J.  Collier  Brown,  Bryan 
&  Co.,  Engineering  &  Paving  Co.,  of  Jackson- 
ville; Foster  &  Long,  Logan  Concrete  Engi- 
neering Co.,  H.  Lowe  and  Wright  &  Peterson, 
all  of  Jacksonville.  The  roads  to  be  graded, 
curbed  and  paved  are :  Atlantic  Boulevard, 
1.60  miles;  St.  .-Xugustine  Road,  3.18  miles; 
New  York  .A.ve.,  3.00  miles ;  Black  Creek  Road, 
2.25  miles ;  Pensacola  Road,  3.00  miles ;  Kings 
Road,  3.00  miles;  Moncrief  Road,  L06  miles; 
Lem  Turner  Road,  2.00  miles. 

Georgia. 

•J»Bids  will  be  received  until  3  p.  m,,  Nov. 
22,  by  City  Council,  Dalton,  Ga.,  for  the  nec- 
essary labor  and  material  equipment  material, 
etc.,  for  the  construction  of  approximately  28,- 
000  sq.  yds.  of  street  paving  with  all  necessary 
drainage  and  granite  curb  as  specified.  H.  S. 
Jaudon,  Savannah  and  Atlanta.  Ga.,  Engineers. 

The  citizens  of  Troup  County  have  voted  a 
bond  issue  amounting  to  $2.50,000  for  the  con- 
struction of  good  roads.  LaGrange  is  the 
county  seat  of  Troup  County. 

The  city  of  Macon,  Ga.,  contemplates  paving 
First.  Cherry  and  Mulberry  Sts.  and  Georgia 
and  Hardeman  Aves.  These  improvements 
will  be  made  out  of  the  recently  voted  $100,000 
bond  issue. 

A  mass  meeting  was  recently  held  in  the  De- 
Kalb  County  Court  House  at  Decatur,  Ga.,  to 
discuss  the  issuance  of  $300,000  in  bonds  for 
improving  the  roads  of  DeKalb  County.  Re- 
cently this  county  voted  bonds  in  the  sum  of 
$50,000  for  the  opening  up  of  a  macadam  road 
connecting  Decatur  with  Atlanta.  C.  D.  Mc- 
Kinney  of  Decatur  is   interested. 

Illinois. 

According  to  advices  from  Mahomet,  111., 
L.  N.  Sizer  has  surveyed  the  Primmer  Rd., 
cutting  it  down  to  40  ft.,  as  petitioned  by  the 
Highway  Commissioners. 

The  improvement  of  two  and  one-half  miles 
of  highway  south  of  the  city  of  Pekin  is 
planned  by  the  business  men  of  Pekin,  111., 
and  farmers  who  are  land  owners  along  that 
road. 

J.  B.  McAuley  of  Galesburg,  III.,  has  been 
awarded  the  contract  in  that  city  for  laying 
the  South  Seminary  St.  pavement  for  $26,859. 
The  new  pavement  will  extend  south  from  the 
Burlington  tracks  on  South  Seminary  St.,  to 
Fifth  St.,  a  distance  of  about  eight  blocks. 
The  paving  will  be  of  brick  block  laid  on  a 
concrete  base,  having  concrete  curbings  and 
concrete  gutter. 

The  Wisconsin  Granite  Co.,  520  Chamber  of 
Commerce  Bldg.,  Chicago,  was  the  low  bidder 
for  furnishing  to  the  City  of  Chicago  (35th 
St.  yard)  1,000  cu.  yds.  No.  2  granite  blocks. 
The  bid,  as  submitted  to  B.  J.  Mullaney,  Com- 
missioner of  Public  Works,  was  $1.79  per 
cu.  yd. 

At  a  recent  meeting  of  the  farmers  residing 
south  of  Pekin,  111.,  the  preliminary  steps  to- 
ward the  improvement  of  the  .-^Ifs  Road, 
leading  south  on  Fifth  St.,  were  taken.  The 
plan  is  to  make  a  roadbed  8  ft.  wide  of  stone, 
10  ins.  in  depth,  or  of  stone  and  gravel,  to  be 
decided  upon  later.  The  proposed  roadway- 
will  extend  a  distance  of  about  2%  miles,  from 
Derby  St.,  at  the  south  side  limits  of  the  city, 
to  a  point  near  the  Bernshausen  school  build- 
ing. 

Indiana. 

^•Bids  will  be  received  until  1  p.  m.,  Decem- 
ber 5,  by  Board  of  County  Commissioners, 
Williamsport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Jordan  township.  R.  L.  Winks 
IS  Auditor  of  Warren  Count)-. 

•^Bids  will  be  received  until  10  a.  m.,  Nov. 
23,  by  Indianapolis.  Ind.,  for  the  improvement 
of  Morris  St.  from  White  River  bridge  to 
east  curb  line  of  Bismark  Avf..  bv  curbing  the 
outer  edges  of  the  roadway. 

+Bids  will  be  received  until  10  a.  m.,  Nov. 


23,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  first  alley  north 
of  Lowell  Ave.,  from  east  property  line  of 
Ritter  Ave.  to  a  point  123  ft.  west  of  east 
property  line  of  Ritter  Ave.,  by  grading,  grav- 
eling and  rolling  the  roadway. 

•J«Bids  will  be  received  until  noon,  Decem- 
ber 6,  by  Board  of  County  Commissioners  at 
Rensselaer,  Ind.,  for  the  construction  of  5 
stone  road  improvements  in  Keener  township. 
James  N.  Leatherman  is  Jasper  County  ."Kud- 
itor. 

•f«Bids  will  be  received  until  11  a.  m.,  Dec. 
5,  by  Board  of  Commissioners,  Greencastle, 
Ind.,  for  the  construction  of  a  gravel  road  in 
Jackson  and  Franklin  townships.  D.  V.  Moflfet 
is  .Auditor  of   Putnam   County. 

•{•Bids  will  be  received, until  2  p.  m.,  Dec. 
•">,  by  Commissioners  of  Union  County  at  Lib- 
erty, Ind..  for  the  construction  of  a  gravel 
road  in  Center  township.  Clinton  Gardner  is 
Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  Dec. 
■").  by  Commissioners  of  Qark  County  at  Jef- 
fersonville,  Ind..  for  the  construction  of  a 
gravel  road  in  Bethlehem  township.  Peter 
Machand   is   Auditor. 

The  County  Commissioners  at  Huntington, 
Ind.,  propose  to  improve  the  county  line  road 
between  Union  township,  Huntington  County, 
and  the  same  township  in  Wells  County  at  an 
estimated  cost  of  $20,000. 

The  viewers  appointed  by  the  Board  of 
County  Commissioners  at  Huntington,  Ind., 
for  the  Foust  Road,  a  little  more  than  a  mile, 
along  Little  River,  from  the  Union  township 
line  to  the  city  limits,  have  reported  favorable 
to  the  construction  and  estimated  the  cost  at 
$3,000. 

The  Board  of  Commissioners  of  Hendricks 
County,  at  Danville,  Ind.,  have  awarded  a  con- 
tract to  Shahan  &  McCartliy  of  Lebanon,  for 
the  construction  of  the  Lowe  and  Harris 
Roads,  and  a  contract  to  iMcMahon  &  Co.,  of 
Fortville.  Ind.,  for  constructing  the  Rutledge 
Road.     Bids  were  opened  Nov.  7. 

A  petition  headed  by  William  Rudig  and 
William  Bitzer,  signed  by  residents  of  Dallas 
township,  Huntington  County.  Ind.,  and  Lagro 
township  in  Wabash  County,  has  been  pre- 
sented to  the  County  Commissioners.  It  asks 
for  a  road  on  the  county  line,  the  south  end 
of  which  will  be  at  the  point  where  the  Wa- 
bash River  and  the  Wabash  railroad  intersect, 
to  a  point  over  in  Wabash  County.  The  peti- 
tion asks  for  a  highway  36  ft.  wide  and  an 
8-ft.  track  of  gravel  10  ins.  deep,  and  for  a 
complete  draining  and  grading  of  the  road. 

Iowa. 

The  towns  along  the  Chicago,  Burlington  & 
Quincy  railroad,  between  Council  Bluffs  and 
Burlington,  la.,  have  taken  up  the  matter  of 
constructing  another  river-to-river  road.  The 
road  will  pass  through  Glenwood,  Red  Oak, 
Corning,  Creston,  Osceola,  Chariton,  Albia, 
Ottumwa,  Fairfield  and  Batavia. 

Sewer  and  pavement  schedules  were  ac- 
cepted by  the  City  Council  of  Des  Moines,  la., 
as  follows:  For  paving  West  Thirty-fifth  St. 
from  Grand  Ave.  to  Woodland  Ave.,  for  ex- 
tending the  sewer  on  West  Twenty-third  St. 
The  schedule  for  paving  West  Thirtieth  St. 
from  College  Ave.  to  Hickman  Ave.  was  re- 
ferred to  Commissioner  MacVicar  pending  the 
action  to  be  taken  upon  a  number  of  protests. 

Residents  of  the  towns  and  counties  along 
the  route  of  the  proposed  Hawkeye  Highway 
will  probably  form  an  organization  for  the 
purpose  of  doing  their  part  in  the  movement 
for  the  construction  of  the  road.  The  road  is 
to  extend  from  Dubuque  to  Sioux  City. 

Louisiana. 

•{•Bids  will  be  received  until  11  a.  m.,  De- 
cember 7,  by  George  B.  Davis,  D.  C.  G.,  U.  S. 
Army,  Acting  Constructing  Quartermaster,  416 , 
Hibernia  Bank  Bldg.,  New  Orleans,  La.,  for 
the  construction  of  roads  and  walks  at  Fort 
St.  Philip,  La. 

Several  petitions  have  been  filed  with  the 
Council  by  property  owners  in  New  Orleans, 
La.,  asking  that  the  material  for  paving  their 
streets  be  changed  from  granitoid  to  bitulithic. 
The    streets    concerned    arc :      Napoleon   Ave. 


from  St.  Charles  to  Claiborne;  Valence  from 
St.  Charles  to  Clara;  Valence  from  St.  Charles 
to  Magazine;  Cleveland  Ave.  from  Hagan 
Ave.  to  Murat,  and  Napoleon  Ave.  from  South 
Claiborne  to  Camp. 

Commissioners  have  been  appointed  at  Lake 
Charles,  I^.,  to  lay  out  and  procure  a  right  of 
way  for  a  public  road  running  from  Frusha 
bridge  on  Barn's  creek  to  Longville,  thence  to 
the  intersection  of  the  Kinder  and  DcQuincy 
road. 

Maryland. 

A  plan  is  on  foot  in  .\nnc  Arundel  County 
for  hastening  the  county  and  state  roads'  im- 
provement. George  T.  Melvin  of  Annapolis 
recently  addressed  the  County  Commissioners 
and  urged  the  county  to  take  over  the  contracts 
from  the  State  Road  Commission  for  build- 
ing the  roads  within  its  borders.  He  roughly 
estimates  that  the  initial  cost  for  necessary 
equipment,  including  mule  teams,  harness, 
rollers,  dump  wagons,  sprinkling  wagons  and 
spreaders  will  be  $17,200. 

Michigan. 

At  a  recent  meeting  of  the  Ontonagon 
County  Board  of  Supervisors,  Ontonagon, 
Mich.,  the  sum  of  $4,000  was  appropriated  for 
the  improvement  of  the  old  Military  Road,  the 
work  to  be  done  next  year  under  the  direction 
of  the  County  Road  Commission.  The  section 
to  be  improved  commences  at  the  county  line 
between  Gogebic  and  Ontonagon  Counties, 
running  thence  north  to  Paulding  in  the  town- 
ship of  Haight. 

The  Oliver  Iron  Co.,  of  Ishpeming,  Mich., 
is  preparing  to  build  a  new  road  along  the  line 
of  the  main  highway  that  will  shorten  the  dis- 
tance between  the  city  and  the  National  Mine 
location  about  a  mile. 

The  County  Road  Commissioners,  Gladwin, 
Mich.,  have  adopted  the  proposed  route  for 
the  new  county  road  in  Butman  and  Clement. 

Minnesota. 

^Bids  will  be  received  until  8  p  m.,  Dec. 
13,  by  A.  M.  Childs,  City  Clerk.  Crookston, 
Minn.,  for  the  paving  of  the  following  Sts.: 
Ash  St.,  from  its  intersection  by  the  southerly 
end  of  Houston  Ave  to  its  intersection  by  3d 
St.,  including  7,148  sq.  yds. ;  East  Third  St., 
from  Broadway  to  Elm  St.,  2,381  sq.  yds. 

The  Joint  Council  Committee  on  Good 
Roads,  St.  Paul,  Minn.,  has  decided  to  ask 
for  an  appropriation  of  $25,000  for  road  im- 
provements and  maintenance  during  the  com- 
ing year.  The  improvement  fund  for  the 
coming  year  is  apportioned  as  follows :  Lex- 
ington Ave.,  $-500;  River  Road,  West  side, 
$3,000 ;  Smith  .Ave.,  West  side,  $2,000 ;  Snell- 
ing  Ave..  North  end,  $1,000;  Snelling  Ave., 
South  end,  $1,000;  St.  Clair,  $2,500;  Jackson 
St.,  from  University  Ave.  North,  $5,000;  Point 
Douglas,  $500. 

The  County  Commissioners  at  Glencoe, 
Minn.,  have  been  petitioned  for  three  county 
roads,  one  in  Glencoe  and  Sumter  towns,  one 
in  Hassan  Valley  and  one  in  Rich  Valley. 

George  R.  King  has  been  awarded  the  con- 
tract in  Duluth,  Minn.,  by  the  Board  of  Public 
Works  for  a  cement  paving  on  Third  alley  be- 
tween 20th  and  21st  .\ves..  Fast,  for  $1,415. 


Mississippi. 

The  City  Council  of  Vicksburg,  Miss.,  has 
authorized  the  purchase  of  equipment  for  the 
sweeping  of  the  streets  at  a  cost  of  $4,000. 
Two  sweepers,  two  sprinklers,  eight  mules, 
harness,  cans  and  brushes  are  included  in  the 
equipment. 

The  Southern  Bitulithic  Co.  has  been 
awarded  the  contract  in  Jackson,  Miss.,  by  the 
City  Council  for  the  paving  of  State  St.,  with 
bitulithic  for  $2.15  per  sq.  yd.  The  work  in- 
cludes 25,800  sq.  yds.  of  pavement. 

Missouri. 

The  Boone  County  Court,  Columbia,  Mo., 
has  condemned  the  roadway  along  the  creek 
bank,  north  of  Hartsburg,  on  the  farm  of 
Henry  Strattman.  P.  S.  Quinn,  County  Engi- 
neer, will  re-locate  the  road. 

Curtis  Hill,  State  Highway  Engineer  of 
Missouri,     has  completed  the  survey  of     the 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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proposed  pike  road  to  be  built  from  Hollister 
to  Kirbyville. 

Nebraska. 
^Bids  will  be  received  until  noon,  Novem- 
ber 18,  by  Roscoe  C.  Ozman,  City  Clerk,  Lin- 
coln, Nebr.,  for  paving  and  curbing  the  road- 
way in  Paving  District  No.  113,  consisting  of 
B  St.  from  8th  to  11th  Sts. ;  and  Paving  Dis- 
trict No.  183,  being  C  St.  from  19th  to  27th 
Sts.,  B  St.  from  19th  to  20th  Sts.,  and  19th 
St.  from  A  to  D  Sts.,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  City 
Clerk.  Blank  proposals  may  be  obtained  at 
the  office  of  the  City  Engineer.  The  Engi- 
neer's estimate  of  the  cost  of  this  work  is  as 
follows :  Sheet  Asphaltum,  Class  A,  5  years' 
guarantee.  District  113,  $2.15;  District  183, 
$2.15  per  sq.  yd.  Vitrified  Brick  Paving,  Class 
B,  5-year  guarantee,  District  113,  $2.15;  Dis- 
trict 183,  $2.15  per  sq.  yd.  Artificial  Stone 
Curbing,  District  113,  $0.55;  District  183,  $0.55 
per  lin.  ft.  Artificial  stone  curb  and  gutter, 
District  113,  $0.95;  District  183,  $0.95  per 
lin.  ft.  Extra  grading,  District  113,  $0.50;  Dis- 
trict 183,  $0.5U  per  cu.  yd.  Extra  concrete. 
District  113,  $7.00;  District  183,  $7.00  per  cu,  yd. 
Extra  broken  stone,  District  113,  $2.25;  District 
183,  $2.25  per  cu.  yd.  Extra  binder  in  place. 
District  113,  $7..50;  District  183,  $7.50  per  cu. 
yd.  Extra  sand  in  place,  District  113,  $1.15; 
District  183,  $1.15  per  cu.  yd.  Resetting  old 
curb  and  gutter,  District  183,  $0.50  per  lin.  ft. 
Cement  grouting  for  brick  paving,  District 
113,  $0.13;  District  183,  $0.13  per  sq.  yd. 
Asphalt  filler  for  brick  paving.  District  113. 
$0.25;  District  183,  $0.25  per  sq.  yd.  Paving 
pitch  for  brick  paving.  District  113,  $0.20;  Dis- 
trict 183,  $0.20  per  sq.   yd. 

New  Jersey. 
Within  the  next  two  weeks  the  freeholders 
of  Essex  and  Hudson  Counties,  N.  J.,  expect  to 
be  able  to  award  contracts  for  the  grading  of 
the  Plank  Road  at  the  Newark  and  Jersey 
City  ends.  The  right  of  way  will  probably  be 
secured  by  that  time.  James  Owen,  Newark, 
N.   J.,   is   County   Engineer. 

Following  bids  were  received  by  Wm.  C. 
Burroughs,  City  Clerk,  Asbury  Park,  N.  J., 
for  paving  work  in  that  city :  Empire  City 
Contracting  Co.,  $2.97  per  sq.  yd. ;  J.  C.  Fowl- 
er, $3.28  per  sq.  yd. ;  J.  F.  Shanley  Co.,  $3.04 
per  sq.  yd. ;  O'Reilly  Bros.,  $2.79  per  sq.  yd. ; 
United  States  Wood  Preserving  Co.,  $2.52% 
per  sq.  yd. 

New  York. 

•|«Bids  w'ill  be  received  until  11  a.  m.,  Nov. 
22,  by  the  President  of  the  Borough  of  the 
Bronx,  New  York  city,  for  eight  sewer  con- 
struction contracts,  the  largest  being  No.  5, 
for  repaving  with  redressed  granite  blocks  on 
a  concrete  foundation  the  roadway  of  the 
Southern  boulevard  from  Willis  Ave.  to  E. 
138th  St.  and  setting  curb  where  necessary. 
The  Engineer's  estimate  of  the  work  is  as 
follows :  18,250  sq.  yds.  of  eranite  blocks,  to 
be  taken  up,  redressed  and  relaid  on  a  con- 
crete foundation,  with  cement  grout  joints, 
and  kccpin.g  the  same  in  repair  for  one  year 
from  date  of  acceptance:  3,880  cu.  yds.  of  con- 
crete ;  6,450  lin.  ft.  of  new  granite  curbstone, 
6  in.  by  18  in.,  furnished  and  set ;  6,400  sq. 
ft.  of  new  granite  bridgestone  for  crosswalks, 
furnished  and  laid ;  8,200  sq.  yds.  of  granite 
lilocks  to  be  taken  up,  redressed  and  relaid 
on  a  concrete  foundation  with  cement  grout 
joints;  not  to  be  kept  in  repair.  The  time 
allowed  for  the  completion  of  the  work  will 
be  150  consecutive  working  days.  The  amount 
of  security   required  will  be  $30,000. 

^Bids  will  be  received  until  noon,  Nov.  22, 
by  the  President  of  the  Borough  of  Rich- 
mond, George  Cromwell.  New  York  city,  for 
three  contracts  for  the  improvement  of  streets, 
the  largest  being  No.  1,  for  furnishing  all  the 
labor  and  materials  required  for  constructing 
a  temporary  combined  scwcr  and  appurte- 
nances in  Monroe  Ave.,  from  Cedar  St.  to 
the  Staten  Island  Rapid  Transit  Railroad 
crossing,  and  through  an  easement  as  laid  out 
on  the  map  or  plan  of  the  city  of  New  York 
to  the  northerly  end  of  Winant  St.,  and  in 
Winant  St.,  from  the  easement  to  a  point 
about    one   hundred   and    fifty-six    (156)     feet 


south  of  Crocheron  St.,  together  with  all  work 
incidental  thereto.  The  Engineer's  estnnate 
of  the  quantity  and  quality  of  the  material  and 
the  nature  and  extent,  as  near  as  possible,  of 
the  work  required  is  as  follows ;  363  lin.  ft.  of 
reinforced  concrete  sewer  of  2  ft.  by  3  ft.  inte- 
rior diameter,  all  complete,  as  per  section  on 
plan  of  the  work;  61  lin.  ft.  of  reinforced  con- 
crete sewer  of  2  ft.  interior  diameter,  all  com- 
plete, as  per  section  on  plan  of  the  work ;  820 
lin.  ft.  of  salt-glazed  vitrified  pipe  sewer  of  20 
in.  interior  diameter,  all  complete,  as  per  sec- 
tion on  plan  of  the  work  ;  48  lin.  ft.  of  cast-iron 
pipe  of  24  in.  interior  diameter,  not  less  than 
250  lbs.  per  foot,  furnished,  laid  and  calked ; 
2  receiving  basins  of  the  circular  pattern,  with 
iVi  in.  galvanized  wrought-iron  bars  and  iron 
traps,  all  complete,  as  shown  on  plan  on  file 
in  the  office  of  the  Commissioner  of  Public 
Works,  and  connected  with  the  sewer ;  6  man- 
holes, complete,  as  per  section  on  plan  of  the 
work ;  1  drop  manhole,  complete,  as  per  section 
on  plan  of  the  work;  5,000  ft.  B.  M.  of  fouiv 
dation  timber  and  planking  in  place  and  se- 
cured; 4,000  ft.  B.  M.  of  sheeting,  retained; 
10  cu.  yds.  of  concrete,  in  place;  1  cu.  yd.  of 
brick  masonry;  10  cu.  yds.  of  additional  ex- 
cavation; 10  cu.  yds.  of  additional  filling;  1,000 
sq.  ft.  of  additional  reinforcing  metal,  equal 
and  similar  to  Nos.  4  and  10  expanded  metal, 
furnished  and  placed ;  300  lbs.  of  additional 
reinforcing  metal,  equal  and  similar  to  corru- 
gated or  deformed  steel  rods,  furnished  and 
placed  ;  16  lin.  ft.  of  new  5-in.  by  16-in.  blue- 
stone  curbstone,  furnished  and  set  in  sand 
foundation ;  25  lin.  ft.  of  additional  r2-in.  vitri- 
fied culvert  pipe,  furnished  and  placed  ;  460  sq. 
yds.  of  existing  pavement,  to  be  replaced  to 
present  depth.  The  time  for  the  completion  of 
the  work  and  the  full  performance  of  the  con- 
tract is  65  davs.  The  amount  of  security  re- 
quired is  $3,400. 

The  Pittsburg  Railways  Co.  has  decided  to 
improve  the  Chartiers  Road  between  Bucyrus 
St.  and  the  grain  elevator  in  Chartiers  town- 
ship, Sheridan,  N.  Y.  This  section  of  the  road 
is  one  mile  in  length  and  it  will  be  improved 
with  macadam. 

Bids  were  received  by  the  Board  of  Contract 
and  Supply  of  Syracuse,  N.  Y.,  Nov.  1,  for  the 
paving  of  Catherine  St.  from  James  to  But- 
ternut St.    The  lowest  bid  is  about  $20,000. 

North   Carolina. 

E.  T.  Belote  of  Asheville,  N.  C,  has  been 
awarded  the  contract  in  that  city  for  the  con- 
struction of  5,000  sq.  yds.  of  concrete  side- 
walks for  $1.08  per  sq.  yd. 

Autoists  in  the  western  portion  of  North 
Carolina  contemplate  the  construction  of  an 
automobile  highway  from  Salisbury  to  Ashe- 
ville. Committees,  have  been  appointed  from 
Salisbury's  Board  of  Trade  and  Merchants' 
Association  to  attend  a  conference  to  be  held 
at  Hickory  with  a  view  to  selecting  a  route. 

Ohio. 

•|«Bids  are  reported  as  being  asked  Dec.  5, 
by  F.  O.  Howell,  Clerk  of  the  Council  of  the 
Village  of  Linden  Heights,  O.,  for  furnish- 
ing the  necessary  labor  and  materials  for  the 
construction  of  approximately  190,000  sq.  ft. 
flagstone  sidewalks,  and  also  the  construction 
of  gutters  sufficient  to  drain  the  walks  in  the 
village. 

^Bids  will  be  received  until  noon,  Decem- 
ber 9,  by  Board  of  County  Commissioners, 
Cincinnati,  O..  for  the  improvement  under 
Specifications  No.  35,  of  the  Hill  Road  near 
the  residence  of  Jacob  Stephan  in  Colerain 
township.     Fred  Dreihs  is  Clerk. 

^Bids  will  be  received  until  noon,  Nov.  18, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  improvement  under  Specifica- 
tions No.  39,  of  the  Hamilton  Pike  through 
the  village  of  Mt.  Healthy  in  Springfield  town- 
ship. 

The  City  Council  of  Hamilton,  O.,  has 
passed  an  ordinance  providing  for  the  paving 
.of  F  St.,  from  Park  to  Ross  Ave. 

The  City  Council  of  Steubenville,  O.,  has 
passed  an  ordinance  providing  for  the  paving 
of  Fifth  St.,  from  Market  to  Washington. 

The  City  Council  of  Gallon,  O.,  contem- 
plates pavin.g  about  eight  streets  next  spring. 


and  has  passed  an  ordinance  providing  for  the 
issuing  of  bonds  in  the  sum  of  $27,000  for  that 
purpose.  The  streets  to  be  improved  are  East 
Main  St.,  east  of  the  Big  Four  tracks;  North 
Market,  Atwood,  Railroad,  Jefiferson,  South 
Union,  Boston  and  Cherry  Sts. 

Louis  Deckard,  Canton  township;  William 
Casler,  Jackson  township,  and  John  Bennett, 
Canton  township,  were  appointed  viewers  for 
the  new  road  in  Plain  township  petitioned  for  - 
by  Daniel  Paulus.  The  proposed  road  is  to 
be  one  mile  in  length  and  is  to  connect  with 
the  Canton-Harrisburg  road. 

Geo.  W.  Bish,  Auditor  of  Dayton,  O.,  will 
sell  bonds  Nov.  28  to  the  amount  of  $12,500 
for  the  paving  of  Springfield  St.,  from  Irwin 
St.  to  the  corporation  line. 

The  City  Council  of  Bryan,  O.,  plans  to  im- 
prove the  Main  St.  road  north  of  Bryan.  The 
proposed  improvement  is  to  be  made  with  the 
co-operation  of  the  State  Highway  Depart- 
ment, which  propose  to  expend  $1,000  on  the 
section  of  road  just  north  of  the  corporation 
line  on  North  Main  St.  It  is  planned  to  build 
this  road  of  slag. 

Property  owners  on  South  B  St.,  in  Hamil- 
ton, O.,  met  with  the  Board  of  Control  to  dis- 
cuss the  kind  of  pavement  to  be  used  for  the 
paving  of  that  street.  Petitions  were  filed  for 
asphalt  and  brick,  and  it  is  probable  that  either 
of  the  materials  will  be  used. 

It  is  reported  that  the  Andrews  Asphah 
Paving  Co.  has  been  awarded  the  contract  in 
Hamilton.  O.,  for  the  paving  of  East  Ave 
with  sheet  asphalt. 

Oregon. 
The  Street  Committee  of  the  Executive 
Board  of  Portland,  Ore.,  has  awarded  the  fol- 
lowing contracts  for  street  work :  East  32nd 
St.,  from  East  Harrison  to  East  Sherman, 
grading  and  concrete  curbs  and  walks,  Stevens 
Bros.,  $2,494;  East  Madison  St.,  from  Easl 
16th  to  East  24th  St.,  Warren  Construction 
Co.,  $19,622;  East  26th  St.,  from  Holgate  to 
Powell,  grading  and  concrete  curbs  and  walks. 
M.  Hansen,  $6,573. 

Pennsylvania. 

The  Barber  Asphalt  Co.  was  the  lowest  bid- 
der in  Philadelphia,  Pa.,  for  asphalt  paving 
contracts  its  bids  ranging  from  $1.40  to- 
$1.60  per  sq.  yd.  Sections  of  40  streets  ir 
various  parts  of  the  city,  not  heretofore  im- 
proved, are  to  be  paved  with  asphalt  under 
these  specifications. 

The  following  bids  were  received  by  the 
City  Council  of  East  McKeesport,  Pa.,  on 
Nov.  1  for  the  contract  for  paving  the  east 
side  of  Greensburg  Ave. ;  Collins  Gordon  Co., 
$4,901 ;  S.  James  Topley  Co.,  $4,460.  The  con- 
tract was  awarded  to  the  latter. 

The  citizens  of  Reading,  Pa.,  have  voted  to 
borrow  $1,275,000  for  public  improvements, 
including  storm  water  sewers  and  paved 
streets. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Philadelphia,  Pa.,  providing 
for  the  paving  of  Fourth  and  Fifth  Sts.,  be- 
tween Market  and  Chestnut  St.,  with  wood 
blocks. 

The  Cement  Products  Co.  has  been  awarded 
a  contract  in  Erie,  Pa.,  for  the  paving  of  Ger- 
man St.  from  Front  St.  south  to  Fourth  St., 
with  asphalt.  The  contract  price  was  $1.20- 
per  sq.  yd.  for  paving,  $0.33  per  ft.  for  arti- 
ficial curbing,  $35  each  for  catchbasins,  $5  each 
for  spills,  $.60  per  ft.  for  9-in.  pipe,  $.40  per  ft. 
for  6-in.  pipe. 

The  contract  for  the  paving  of  Centre  St., 
in  Mt.  Carbon,  from  Pottsville  borough  line 
to  the  bridge  spanning  the  Schuylkill  river 
just  beyond  the  arch,  has  been  awarded  to  the 
Juniata  Paving  Co.  for  $6,660. 

Texas. 

^Bids  will  be  received  until  3  p.  m.,  Nov. 
21,  by  Sam.  J.  Brown,  Secretary,  Dallas,  Texas, 
for  the  construction  of  approximately  80,000' 
sq.  yds.  of  pavement.  Each  bid  shall  be  read 
separately  on  (a)  bitulithic  pavement,  (b)  vit- 
rified brick  paving,  (c)  sheet  asphalt  paving, 
(d)  rock  asphalt  pavement,  (e)  creosoted  pine 
block  pavement ;  E.  L.  Dalton,  Dallas,  Tex.,  is 
Engineer. 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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The  city  of  Greenville,  Tex.,  has  sold  bonds 
to  Spitzer  &  Co.,  of  Cleveland,  O.,  to  the 
amount  of  $100,000  for  the  paving  of  10  miles 
of  the  ciOr's  streets. 

The  City  Council  of  Abilene,  Tex.,  on  Nov. 
1  awarded  the  contract  for  the  paving  of 
Chestnut  St.  to  the  Texas  Bitulithic  Co.  It  is 
reported  that  R.  H.  Locke  of  Abilene  has  re- 
ceived the  contract  for  doing  all  the  curb 
work. 

The  City  Council  of  Sherman,  Tex.,  has 
passed  several  ordinances  providing  for  the 
paving  of  North  and  South  Travis  St.  with 
brick.  At  the  same  time  the  city  awarded  a 
contract  to  C.  H.  Foley  for  the  construction 
of  sidewalks,  a  concrete  curbing  and  gutter 
around  Court  Plaza. 

W.  D.  Haden  of  Galveston,  Tex.,  was  re- 
cently awarded  the  contract  for  the  construc- 
tion of  a  shell  road  from  Missouri  City  to 
Richmond,  Tex.,  for  $81,745. 

Utah. 

A  special  committee  has  been  designated  by 
the  County  Commissioners  of  Sevier  County. 
Richfield,  Utah,  to  investigate  the  matter  of  a 
right  of  way  for  a  new  section  of  a  road  along 
the  east  bank  of  the  Richfield  canal. 

Advices  from  Theodore,  Utah,  state  that 
M.  B.  Pope  and  a  crew  of  engineers  are  sur- 
veying the  proposed  state  road  between  Theo- 
dore and  Castle  Gate. 

Virginia. 

The  street  committee  of  the  City  Council 
of  Xorfolk,  Va.,  on  Nov.  1  opened  bids  for 
the  contract  to  carry  into  efifect  the  Council's 
paving   program   as   arranged   several   months 


ago.     The  contracts  will  probably  be  let  this 
month. 

Bids  were  received  Nov.  1  at  Portsmouth, 
Va.,  for  71,350  ft.  of  street  paving.  Bids  were 
received  on  asphalt,  bituminous  blocks,  bitu- 
lithic and  filbertine.  The  contract  has  not  as 
yet  been  awarded. 

Washington. 

•|«Bids  will  be  received  until  10  a.  m.,  Nov. 
18,  by  the  Board  of  Public  Works.  Seattle, 
Wash.,  for  the  grading  and  curbing  of  Walnut 
Ave. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
18.  by  the  Board  of  Public  Works,  Seattle, 
Wash.,  for  the  grading  and  regrading  of  Har- 
rison St. 

Frank  M.  Fretwell,  Secretary  of  the  Pacific 
Highway  Association.  Seattle,  Wash.,  has 
urged  every  commercial  club  in  the  state  to 
urge  the  county  courts  in  the  various  counties 
through  which  tlie  international  road  will  pass 
to  locate  and  improve  their  part  of  the  high- 
way at  the  earliest  possible  moment. 

Long  &  Thornton  of  Pomcroy,  Wash  ,  have 
received  the  contract  for  the  construction  of 
30  miles  of  state  road  from  the  Grouse  coun- 
try, south  of  Pomeroy,  to  that  city.  The  con- 
tract calls  for  the  completing  of  the  first 
eight  miles  of  the  road  by  July  1,  1911. 

The  survey  of  the  state  aid  road  extending 
from  the  city  limits  of  Walla  Walla,  Wash., 
from  South  Ninth  St.,  two  miles  south  on  the 
upper  Milton  road,  has  been  completed  and 
the  construction  work  is  now  open  for  the 
bids  of  contractors.  The  estimated  cost  of  the 
work  is  $7,000. 

The   County   Commissioners   at   Bellingham, 


Wash.,  have  passed  a  resolution  for  the  im- 
provement of  a  highway  from  Bellingham  to 
Blaine  by  way  of  Ferndalc. 

The  State  Highway  Commission  of  Wash- 
ington, at  Olympia,  is  working  on  plans  for 
the  construction  of  a  north  and  south  high- 
way extending  across  the  state  from  British 
Columbia  on  the  north  to  Vancouver,  Wash., 
on  the  south.  The  road  will  run  from  the 
British  Columbia  line,  through  Bellingham. 
Mount  Vernon,  Everett,  Seattle,  Tacoma, 
Olympia,  Centralia,  Giehalis,  Kelso  and  Kala- 
nia,  to  Vancouver,  a  distance  of  27.5  miles. 
The  commission  will  this  year  build  three  of 
the  seven  miles  of  proposed  road  from  Ra- 
vena  Park  to  BothcU,  complete  the  four  miles 
of  road  between  Kirkland  and  Redmond  and 
the  24  miles  of  road  from  Orilla  to  Tacoma. 
The  latter  is  an  extension  of  the  12-mile  road 
from  Seattle. 

West  Virginia. 

The  Woodsdalc  City  Council  has  awarded 
the  contract  for  furnishing  LOOO  tons  of 
broken  stone  which  will  be  placed  on  the 
streets  of  the  town  to  the  Thomas  B.  Prosser 
Co.,  for  approximately  $1,.500. 

Advices  from  Williamson,  W.  Va.,  state  that 
Lee  District,  Mirgo  County,  voted  Nov.  8  on 
the  issuance  of  $60,000  of  bonds  for  road  im- 
provements. 

Wisconsin. 

.A  petition  is  being  circulated  in  Brule,  Wis., 
for  a  road  between  that  town  and  Winnebou- 
jon  to  run  from  C.  J.  Skoglund's  corner  on 
the  south  line  of  14  through  section  23,  along 
the  old  right  of  way,  to  H.  S.  Hughson's  land 
in  26,  (hence  to  the  west  line  of  26. 
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Arkansas. 

Engineers  of  Fort  Smith,  Ark.,  have  been 
in  Malvern,  Ark.,  looking  over  the  ground 
and  talking  with  citizens  interested  in  putting 
in  a  waterworks  system.  Definite  action  is  ex- 
pected soon. 

California. 

Bonds  in  the  sum  of  $35,000  have  been 
voted  by  the  city  of  Calexico,  Cal.,  for  a  mu- 
nicipal sewer  system.  Plans  will  at  once  be 
completed  by  the  city  engineer  for  the  work, 
and  bids  will  be  advertised  for. 

The  Spring  Valley  Water  Co.  has  refused 
the  offer  of  the  city  of  San  Francisco,  Cal., 
for  the  purchase  of  the  plant  of  the  com- 
pany for  $33,000,000  or  $35,000,000. 

Colorado. 

The  Park  Center  Land  &  Water  Co.  has 
begun  the  construction  of  a  diversion  dam 
across  Four  Mile  creek,  about  six  miles  north- 
east of  Canon  City.  Colo. 

The  citizens  of  Aurora.  Colo.,  have  asked 
the  Denver  Union  Water  Co.  to  erect  a  pump- 
ing station  near  the  town  so  that  it  will  fur- 
nish adequate  assistance  to  the  present  pump- 
ing facilities. 

Connecticut. 

•{•Bids  will  be  received  until  8  p.  m.,  Nov. 
17,  by  Board  of  Sewer  Commissioners,  City 
Hall,  Ansonia,  Conn.,  for  the  construction  of 
Section  "D"  of  the  Ansonia  Sewer  System. 
Bids  may  be  filed  for  commencing  the  work 
immediately  or  as  soon  as  the  1911  season 
opens.  The  work  includes :  893  ft.  of  27-in. 
vitrified  pipe,  1.420  ft.  of  24-in.  vit.  pipe,  1,-331 
ft.  of  18-in.  vit.  pipe.  2,900  ft.  of  15-in.  vit. 
pipe.  35  manholes.     V.  B.  Clarke  is  Engineer. 

Georgia. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
21,  bv  the  Secretary  of  the  Mayor,  .Atlanta. 
Ga.,  for  furnishing  6,000  barrels  of  Portland 
cement  to  be  delivered  on  the  line  of  the 
Proctor  Creek  Intercepting  sewer  in  car  load 
lots  at  such  points  as  may  be  designated  by  the 
engineer  in  charge  of  the  work  as  needed. 
R.  M.  Clayton  is  City  Engineer. 


•j«Bids  will  be  received  until  10  a.  m.,  Nov. 
21,  by  the  Mayor's  Secretao',  Atlanta.  Ga., 
for  the  construction  of  the  Proctor  Creek  Dis- 
posal Plant.  Bids  are  to  be  received  on  original 
plans  and  on  those  eliminating  the  one-half 
acre   section  of  the   sprinkling  filter. 

The  sewer  committee  and. the  bond  commis- 
sion of  the  City  Council  of  Atlanta.  Ga..  on 
Nov.  1  received  bids  for  the  Proctor  Creek 
disposal  plant  as  follows :  Interstate  Con- 
struction Co.,  of  Atlanta.  $121,277;  Municipal 
Engineering  Co..  of  Chattanooga,  Tenn., 
$121,684;  Nichols  Contracting  Co..  Atlanta, 
$139,214;  Piedmont  Construction  Co.,  Atlan- 
ta. $144.-575 ;  C.  W.  Lane  &  Co..  Atlanta,  $150.- 
503,  and  Gude  &  Co.,  $193,180. 

At  an  election  held  in  Americus,  Ga..  Nov. 
8.  the  proposition  to  bond  the  city  to  the 
amount  of  $65,000  for  public  improvements, 
including  sewerage  extension  and  municipal 
lightinpplant.  was  defeated.  Another  elec- 
tion will  be  held  shortly  to  vote  on  the  same 
proposition. 

The  following  bids  were  received  at  East- 
man. Ga..  for  the  construction  of  sewer  sys- 
tem in  that  city,  for  which  F.  M.  Binner.  of 
Marion.  Ind.,  was  awarded  the  contract :  Geo. 
H.  Palmer.  Opelika.  Ala.,  $15,912;  F.  M. 
Binner.  Marion,  Tnd..  $17,022;  Dysard  Con- 
struction Co.,  .'\tlanta.  Ga.,  $17,998;  Abu 
Bros.  &  Hart.  Hickory,  N.  C,  $18,102;  Ed- 
wards Construction  Co..  Hickory.  N.  C.  $18,- 
608 ;  Brvant  &  Co..  Jacksonville,  Fla.,  $18.6.52 ; 
T.  Whit't  Gulev  &  Co.,  Mobile.  Ala.,  $19.5.53; 
Carolina  Construction  Co.,  Florence.  S.  C, 
$19,990;  J.  D.  Cranford  &  Co.,  Macon,  Ga., 
$20,397;  M.  P.  Flynn  &  Co..  Chattanooga, 
Tenn..  $20.870 ;  Municipal  Engineering  &  Con- 
struction Co..  Chattanooga.  Tenn..  $21202; 
Sirlavin  &  Ding.  Bessemer.  Ala..  $21,698;  i.^aac 
Mishler.  Chattanooga.  Tenn..  $22,026;  P.  J. 
Curran,  Knoxville,  Tenn..  $22,068;  Mann  & 
Garvev.  Knoxville.  Tenn..  $22,116;  Geo.  H. 
Craft  &  Co..  Dublin,  Ga..  $22,184;  Charleston 
Engineering  &  Construction  Co..  Charleston.  S. 
C,  $22,-377 :  Noll  Construction  Co.,  Chattanoo- 
.ca  Tenn..  $22,937;  Newman  Sewer  Construc- 
tion  Co.,   Evansville,   Ind.,   $24,925;   John   R. 


Jefferv,  Elberon,  N.  J.,  $25,323;  J.  H.  Hargrove 
&  Sons,  Eastman,  Ga.,  $25,929. 

Illinois. 

•{•Bids  will  be  received  until  5  p.  m.,  Nov. 
16,  by  City  Council.  Bloomington.  111.,  for  the 
construction  of  a  new  sewer  in  Virginia  ave- 
nue, from  Main  street,  cast  1.521  ft. 

The  village  council  of  East  Alton,  111.,  has 
adopted  an  ordinance  authorizing  the  building 
of   a   waterworks   system. 

The  city  of  Bloomington.  111.,  has  sold  bonds 
to  the  amount  of  $-50,000  for  waterworks. 

The  petition  for  the  construction  of  a  sani- 
tary sewer  in  West  Dundee.  Dundee.  III.,  is 
now  being  prepared  and  will  be  filed  in  the' 
County  Court  at  Geneva  immediately.  The 
estimated  cost  of  the  work  is  $15.8-50. 

The  contract  for  the  digging  and  building  of 
the  Meadows  Manufacturing  Co.'s  sew^r, 
Pontiac.  III.,  has  been   let   to   Grassall   Bros. 

The  City  Council  of  Lewistown.  III.,  re- 
cently awarded  J.  E.  Daily,  of  Hammond.  111., 
the  contract  for  installing  the  North  Side 
sewer,   septic   tank.   etc..    for  $15,295. 

The  Peoria  Water  Works  Co.,  Peoria,  III., 
is  making  plans  for  the  expenditure  of  a 
large  sum  of  money  on  its  plant  the  coming 
year. 

Following  are  the  low  bids  and  bidders 
as  opened  by  the  Board  of  Local  Improve- 
ments. City  of  Chicago:  Chas.  A.  V.  Standish, 
secretary.  Room  302,  City  Hall,  for  furnishing 
and  laying  lead  water  sen-ice  pipe  in  the  fol- 
lowing streets :  Western  .^ve..  ^lontrose  Ave., 
to  Lawrence,  .^ve.,  2.788  lin.  ft..  S.69  ner  lin. 
ft..  Jas.  H.  Roche.  222  E.  31st  St.;  Avt.  J.,. 
Indianapolis  Ave.  to  106lh  St..  48?  lin.  ft., 
$73.  las.  J.  Renn.  .367  W.  Chicago  .\ve. :  Rice 
St.,  Western  .\ve.  to  Camnbell  A\e.,  -528  lin. 
ft..  $1.15.  Tas.  J.  Renn;  Whipple  St..  .^ddison 
Ave.  to  Elston  Ave..  18]  lin.  ft..  $.79.  Jas.  H. 
Roche ;  Lunt  .^ve..  Clark  St.  to  Sheridan  Road, 
604  lin.  ft..  $.65.  Jas.  J.  Renn :  Dauphin  .^ve., 
E.  90th  St.  to  E.  92nd  St..  -342  lin.  ft..  $.68. 
Jas.  J.  Renn ;  and  the  system  comprising  the 
following  streets :  S7th  St..  St.  Lawrence  .^ve. 
to  Dauphin  .'Vve.,  87th  PI.,  St.  Lawrence  .\ve. 
to  Dauphin  Ave..  88th  St.,  St.  Lawrence  Ave. 
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to  Dauphni  Ave.,  88th  PI.,  St.  Lawrence  Ave. 
to  Dauphin  Ave.,  89th  St.,  St.  Lawrence  Ave. 
to  Dauphin  .^ve.,  89th  PI.,  St.  Lawrence  Ave. 
to  Dauphin  Ave.,  Dauphin  .\ve.,  87th  St.  to 
With  St..  8,9G4  lin.  ft.,  $.59,  David  Walsh,  6628 
South  Chicago  .^ve. 

The  following  contracts  have  been  awarded 
by  the  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  secretary,  for 
constructing  sewers  in  the  following  streets : 
S.  48th  Ave.,  W.  Jackson  St.  to  W.  Van  Buren 
St.,  710  lin.  ft.,  12-in.  tile  pipe,  average  depth 
10..5  ft.,  4  manholes,  4  catch  basins,  M.  Pon- 
torelle,  4817  W.  Dakin  St.,  $1,079;  S.  48th 
Ave.,  W.  Monroe  St.  to  W.  Jackson  St.,  990 
lin.  ft.,  12-in.  tile  pipe,  average  depth  10.5  ft., 
7  manholes  and  9  catch  basins,  Nicholas  & 
Angelo  Mancini,  900  W.  Tavlor  St.,  $1,524; 
Humboldt  Ave.,  N.  44th  Ave.  to  N.  43rd  Ave., 
080  lin.  ft.,  12-in.  tile  pipe,  average  depth  8.0  ft.. 
4  manholes,  1  catch  basin,  Nicholas  &  Angelo 
Mancini,  $649;  N.  Maplewood  Ave.,  Irving 
Park  Blvd.  to  Belle  Plaine  Ave.,  670  lin.  ft.. 
15-in.  tile  pipe,  average  depth  9.5  ft.,  N:  Maple- 
wood  Ave.,  Belle  Plaine  Ave.  to  Berteau  .A.ve., 
670  lin  ft.,  12-in.  tile  pipe,  average  depth  8.0 
ft.,  10  manholes,  15  catch  basins,  Wm.  Healv, 
101  Washington  St.,  $1,809:  S.  Stony  Island 
Ave.,  E.  7.5th  St.  to  E.  7Gth  St..  Old  lin.___ft.. 
12-in.  tile  pipe,  average  depth  12.0  ft.,  E.  75th 
St.,  Stony  Island  Ave.  to  Alley  east  of  Wash- 
ington Ave.,  420  lin.  ft.,  12-in.  tile  pipe,  aver- 
age depth  9.0  ft.,  9  manholes  and  4  catch 
basins,  Tirtilli  &  Scullv,  518  W.  Tavlor  St., 
$1,596;  S.  Spaulding  Ave.,  W.  38th  St.  to  W. 
37th  PI.,  340  lin.  ft.,  12-in.  tile  pipe,  average 
depth  11.0  ft..  W.  37th  PL.  S.  Spaulding  Ave., 
290  ft.  west,  330  lin.  ft.,  12-in.  tile  pipe,  aver- 
a.ge  depth  10.0  ft..  6  manholes.  5  catch  basins. 
M.  Pontorelle,  4817  W.  Dakin  St.,  $948 :  Ogles- 
by  Ave.,  E.  79th  St.  to  E.  78th  St.,  610  lin.  ft., 
20-in.  tile  pipe,  double  strength,  average 
depth  12.0  ft.,  5  manholes  and  6  catch  basins, 
Tirtilli  &  Scullv,  518  W.  Taylor  St.,  $1,842; 
W.  111th  St.,  Eggleston  Ave.  to  Halsted  St., 
320  lin.  ft.,  double  invert,  brick  sewer.  2  ft. 
internal  diameter,  average  depth.  13.0  ft.  W. 
113th  St.  Stewart  Ave.  to  Eggleston  .\ve.,  335 
lin.  ft.,  double  ring  brick  sewer,  2}/  ft.  in- 
ternal diameter,  average  depth  13.0 ;  W.  11.3th 
St.,  Eggleston  Ave.  to  Parnell  Ave.,  660  lin. 
ft.,  double  invert,  brick  sewer,  2  ft.  internal 
diameter,  average  depth  14.5 ;  Eggleston  Ave., 
W.  112th  St.  to  W.  113th  St..  070  lin.  ft.,  12-in. 
tile  pipe,  average  depth  10.5  ft.,  Eggleston 
Ave.  113th  St.  to  114th  St..  660  lin.  ft.,  15-in. 
tile  pipe,  average  depth  9.0  ft.,  Egeleston  Ave., 
114th  St.  to  Alley,  north  of  W.  115th  St.,  495 
lin.  ft,  12-in.  tile  pipe,  average  depth  8.0 
ft.,  Butler  St.,  W.  111th  St.  to  W.  113th  St., 
1.330  lin.  ft.,  12-in.  tile  pipe,  average  depth  9.5 
ft..  Butler  St.,  W.  113th  St.  to  W.  114th  St.. 
660  lin.  ft.,  15-in.  tile  pipe,  average  depth  9.5 
ft.,  Butler  St.,  W.  114th  St.,  to  Alley,  north  of 
W.  115th  St..  495  lin.  ft.  of  12-in.  tile  pine, 
average  depth  8.0  ft.,  Parnell  Ave.,  W.  111th 
St.  to  W.  113th  St.,  1„325  lin.  ft.,  12-in.  aver- 
age depth  9.0  ft.,  Parnell  Ave.  W.  113th  St. 
to  W.  114th  St..  660  lin,  ft,.  1.5-in.  tile  pipe, 
average  depth  10.0  ft,,  Pnrncll  .A,ve.,  114th  St. 
to  Alley,  north  of  W.  115th  St.,  495  lin.  ft., 
12-in.  tile  pipe,  average  depth  8.0  ft,,  69  man- 
holes and  100  catcli  basins.  Nichohs  &  .'\ngelo 
Mancini.  900  W.  Taylor  St.,  $19,823. 

The  following  contracts  have  been  awarded 
by  the  Board  of  Local  Improvements,  Citv 
of  Chicago,  Chas.  A.  V.  Standish,  Room  .302, 
City  Hall,  for  furnishing  and  laying  water 
service  pipe  in  the  following  streets:  West- 
tern  Ave.,  Montrose  Ave.  to  Lawrence  Ave 
2,788  lin.  ft.,  $.69  per  ft. ;  Jas.  H,  Roche.  222 
E,  31st  St, ;  .\ve  J..  Indianapolis  Ave,  to  106th 
St.,  488  lin.  ft.,  $.73  per  ft.,  Jas.  J.  Renn,  367 
W.  Chicago  Ave.;  Whinple  St.,  .A,ddison  Ave. 
to  Elston  Ave.,  Tas,  II,  Roche.  $,79  per  lin.  ft. ; 
Limt  .^ve.  N.  Clark  St,  to  point  520  ft.  east 
of  Sheridan  Rd..  604  lin,  ft..  $,65  per  ft..  Jas 
J.  Renn;  Dauphin  Ave..  E  00th  St  to  E 
.92nd  St.,  342  lin,  ft,.  $,68  per  ft,.  Jas  J 
Renn  :  87th  St,.  87th  PI,.  S8th  St,.  88th  Pl„  89th 
St,.  89tli  PI..  St.  Lawrence  Ave.  to  Dauphin 
Ave.  and  Daunhin  Ave.  to  87th  St.  to  90th  St 
8.964  lin.  ft.,  $.59  per  ft.,  David  Walsh,  6628  S' 
Chicago  Ave. 

Plans  for  diverting  the  Evanston  sewer  sys- 


tem have  been  outlined  by  Commissioner  of 
Public  Works  Moore,  before  the  Evanston 
Commercial  Association.  Of  two  possible 
plans  he  named,  one  contemplated  a  10  ft., 
trunk  sewer  along  Lake  St,,  from  the  lake  to 
the  drainage  canal,  and  the  other  contem- 
plated a  trunk  line  along  Howard  Ave,,  from 
the  lake  to  the  canal.  The  first  plan  would 
cost  about  $1,000,000,  the  second  $1,400,000. 

Indiana. 

Ihe  C.  L,  Olds  Construction  Co.,  of  Fort 
Wayne.  Ind,,  has  been  awarded  a  contract 
for  the  installation  of  a  waterworks  system 
in  Bronson,  Mich. 

Buls  received  by  City  Clerk  L,  E.  Webb,  of 
Shelbyville,  Ind,,  on  Nov.  1,  for  the  construc- 
tion of  a  sanitary  trunk  sewer  system  in  that 
city,  were  rejected,  and  the  work  will  be 
reaclvertiscd, 

Iowa. 

C,  H,  Hubbel  has  Ijeen  awarded  the  con- 
tract for  the  construction  of  the  Pleasant  St, 
sewer,  by  the  Board  of  Public  Works  of 
Davenport.  la, 

Kansas. 

C,  R.  Nichols,  of  Caney.  Kan,,  has  bee;! 
awarded  the  contract  in  West  Liberty,  la,. 
for  the  construction  of  a  sewer  svstem  in  that 
town,  for  $28,684. 

Civil  engineers  are  preparing  plans  and  spe- 
cifications in  Lyons,  Kan.,  for  a  sewer  system 
for  that  town.  It  will  require  three  months 
to  complete 'the  plans. 

Plans  are  being  prenared  by  J.  S.  Worley 
Co.,  206-7  Reliance  Bld,g,.  Kansas  City,  Mo,, 
for  the  construction  of  a  waterworks  for 
.•\ltoona,  Kan. 

The  J.  S.  Worley  Co.,  206-7  Reliance  Bldg,. 
Kansas  City.  Mo.,  is  prenaring  olans  for  the 
construction  of  a  waterworks  for  Coldwater, 
Kan. 

J,  S.  Worlev  Co,,  of  206-7  Reli<ince  Bldg.. 
Kansas  City.  Mo,,  h'ls  conioleted  plans  for  the 
w-Mterworks  and  light  plant  improvements  for 
Stafford,  Kan, 

Kentucky. 

4«Bids  will  be  received  until  Dec.  2,  by 
Conunissioners  of  Sewerage,  of  Louisville.  Ky.. 
for  the  construction  of  a  sewer  known  as 
"8th  .ind  St.  Catherine  .Sts.  Sewers"  Contract 
No.  75.  The  work  will  consist  of  the  con- 
struction of  about  3.250  ft,  of  26-in,.  42-in.  and 
48-in.  concrete  sewer,  including  about  1.1.50  cu. 
yds.  of  concrete  and  the  excn-ation  will  be 
from  12  to  18  ft,  deep,  J,  B,  F.  Breed  is 
Ch'pf  Eneineer. 

Bids  for  the  erection  of  the  water  softening 
plant  for  Owensboro.  Kv.,  were  opened  Nov. 
1  by  the  Citv  Coun'-il  of  th-.t  citv,  as  follows: 
N-fional.  $22,475;  Fetter.  $20  414;  Booth  Co., 
$22,125;  Kennicott,  .«25  900 ;  Pittsburg  M-.nu- 
facturintr  Co..  $37,300;  Northern  Co..  .t''-'' 000. 
In  the  bids  the  excavation  runs  from  1^600  to 
$5,000.  the  machinerv  from  $8.-500  to  $18,500, 
and  the  concrete  work  averages  about  $10,000, 

Maryland. 

City  Engineer  B,  T.  Fcndall.  of  Baltimore, 
Md.,  has  included  in  his  departmental  esti- 
mate for  ne.Nt  year  an  additional  $15,000.  with 
which  it  is  proposed  to  construct  a  sewer  in 
the  bed  of  Old  Libertv  Rd,.  east  of  Garri- 
son .'\vc.,  and  comiecting  with  a  sewer  con- 
structed for  diverting  drainage  from  the  new 
hi.e-h  service  reservoir. 

Following  bids  were  opened  by  the  board  of 
awards  of  Baltimore,  Md.,  Nov.'2  for  sanitary 
contract  No.  57.  lateral  sewers  in  district  •34-A  : 
The  Wbiting-MidHleton  Constr.  Co.,  Sexton 
Bldg..  Baltimore.  Md,.  $<85.461 ;  B.  F.  Sweeten 
&  Son.  820  Sharp  St..  Baltimore.  Md.,  $104,- 
578;  Irwin  Brothers,  330  N.  Gay  St.,  E.alti- 
more,  Md.,  $108,913;  D.  V.  Ault  &  Co,.  Knick- 
erbocker Bldg,,  Baltimore.  Md,.  $110,064; 
Wm.  McCarthv  &  Co.,  American  Bldg..  Bal- 
,  timore.  Md,.  $114,063;  Ryan  &  Reilly,  \mcr- 
lean  Bldg,.  Baltimore.  IMd,.  $121,845, 

Massachusetts 

4"Bids  will  be  received  until  2  p.  m.,  Dec 
12,  by  Board  of  Public  Works,  Pittston,  Mass,, 
.\.  B.  Farnham,  Engineer,  for  the  construc- 
tion of  a  dam  and  reservoir.     The  dam  will 


consist  of  Cyclopean  stone  concrete  masonry, 
laced  with  concrete  blocks  or  ashlar  on  the 
upper  side,  and  there  will  be  concrete  core- 
walls  at  the  ends.  The  site  of  th?  reservoir 
above  the  dam  is  to  be  cleared  and  grubbed 
and  soil  is  to  be  removed.  A  road  about  8,500 
ft.  in  length  and  about  16,000  ft,  of  diversion 
conduits  are  to  to  be  constructed  for  the  pur- 
pose of  diverting  water  into  the  proposed  res- 
ervoir. Some  of  the  diversion  conduits  will 
be  open  channels,  some  vitrified  pipes  and 
some  concrete.  The  construction  work  will 
be  about  47,000  cu.  yds.  of  masonry,  about 
85,000  cu,  yds.  of  earth  excavation,  about  9,600 
cu.  yds.  of  rock  excavation,  about  45  acres 
clearing  and  grubbing,  about  4,000  lin.  ft. 
of  12,  20  and  24-in,  vitrified  pipe,  and  about 
1.300  cu.  yds.  of  paving. 

T'he  Board  of  Public  Works  of  Battle  Creek. 
Mich,,  has  recommended  new  water  mains  on 
the  following  streets :  Echo  St,,  south  from 
High,  2.50  ft,;  Lulu  Ave,,  west  from  Meachem. 
580  ft, ;  Margaret  St,,  from  Spencer  to  Stile 
St,:  Oakland  Ave,,  west  to  Howland,  130  ft.; 
Fmmett  from  Central  to  Chestnut  and  on 
Chestnut  south  100  ft.;  on  Hall  St.,  east  of 
Mott,  50  ft, ;  on  Mott  St.,  140  ft. :  extensions  of 
present  mains ;  Burnham  St.,  east  400  ft. ;  ex- 
tensions of  present  mains ;  Burnham  St.,  east 
400  ft. ;  East  Ave.,  south  150  ft, ;  Tennyson 
.\ve„  east  100  ft. 

Charles  B.  Hayes,  of  Kalamazoo.  Mich., 
has  offered  that  city  $15,000  to  build  the  Ful- 
ford  St.  sewer.  The  route  of  the  proposed 
sewer  is  from  the  main  sewer  on  Lake  St. 
southerly  on  Fnlford  St.,  to  the  right  of  way 
of  the  G.  R.  &  I.  Railroad,  thence  across  the 
right  of  way,  thence  south  on  Fulford  St.,  to 
the  alley  between  the  Lane  and  Lay  Blvds., 
thence  to  the  end  of  Cameron  St. 

The  City  of  Caro,  Mich,,  has  received  the 
following  bids  for  the  installation  of  a  sewer 
system,  for  which  Riggs  &  Sherman,  of  To- 
ledo. O,,  are  the  engineers ;  the  contract  be- 
ine  awarded  to  the  lowest  bidder;  Jas.  W. 
Collins.  Flint.  $7,392;  Louis  Jagnaw.  Jackson, 
$8,894;  W.  N.  Sager.  Sareinaw.  $9,046;  Geo. 
C.  Penney,  Toledo,  $9.075 ;  Vamlerweele  Bros., 
Gr-.nd  Rapids.  M.252:  F,  M,  Sheflow.  $10,081; 
T.  T.  Lvnch.  Flint.  $10,731  :  P^ter  Peterson,  2 
Nick  Maker.   Bay   City.  $10,826, 

Minnesota. 

•J«Bids  will  be  received  until  7 :30  p.  m., 
Nov.  25.  by  City  Council  of  Minneapolis, 
Minn.,  for  furnishing  for  use  in  the  Water- 
works Dcnartment,  one  or  two  electric-driven 
centrifugal  pumps. 

^Bids  will  be  received  until  2  p.  m..  Nov. 
21.  bv  Board  of  Public  Works,  St.  Paul.  Minn., 
for  the  construction  of  a  sewer  on  Pusey  St., 
from  the  center  of  Tallula  .\ve.  to  a  point 
240  ft.  north.  R.  L.  Gorman  is  Clerk  of  the 
Board. 

The  City  Council  of  Virginia,  Minn.,  has 
decided  to  establish  sewer  district  No.  4. 
This  district  takes  in  the  Ncrthside.  Pillsbnry 
and    Rooney   additions. 

The  City  of  .A.lbert  Lea.  Minn.,  has  awarded 
the  contract  for  the  construction  of  a  new 
lateral  sewer  to  Illstrup  &  Olson, 

Mississippi. 

Plans  are  being  prepared  by  Walter  G.  Kirk- 
patrick  of  Jackson.  Miss.,  for  the  construc- 
tion of  a  $160,000  sewer  system  in  Lake 
Charles.  La.     T.  H.  Mandell  is  city  engineer. 

Missouri. 

J.  B.  Hodgdon  &  Co,  has  been  awarded  a 
contract  in  Galena,  j\Io,,  for  the  construction 
of  sidewalks,  curb  and  gutters  on  Joplin  St,, 
between  First  and  Third  Sts. 
■  Plans  have  been  made  by  Michel  &  Cook, 
of  Joplin.  Mo.,  for  the  construction  of  a  new 
sewer  svstem  in  Granbv.  Mo,,  at  an  esti- 
mated cost  of  $18,000.     J.  W,  Dale  is  Mayor.  , 

Nebraska. 

^Bids  will  be  received  until  noon.  Nov.  18, 
by  Roscoe  C.  Ozman,  City  Clerk.  Lincoln, 
.\eb,.  for  the  construction  of  plumbing  and 
sewer  connections  at  the  F.  St,  pumping  sta- 
tion and  in. the  F.  St.  Park. 

^Bids  will  be  received  until  noon.  Nov.  18, 
bv  Roscoe  Ozman.  Citv  Clerk,  Lincoln  Neb., 


Items  marked  thus  -J.  indicate  work  now  open  for  bids. 
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for  the  construction  of  sewers  in  sewer  dis- 
trict No.  113,  being  the  alley  between  T  and 
I'.  Sts.,  from  22d  to  23d  St? 

New  Jersey. 

•|»Bi(ls  will  be  rcccivL-d  until  -f  p.  ni.,  Nov.  IT. 
by  \V.  C.  Van  Duync,  C.  H..  2(57  North  18th 
S't.,  Kast  Orange,  N.  J.,  for  the  construction 
and  for  furnishing  all  labor,  tools,  appliances, 
etc.,  and  materials  necessary  for  the  construc- 
tion of  a  certain  section  of  storm  sewer  at 
Bloomlield  Ave.  and  North  i;5th  .St.  in  the 
City  of  Newark,  N.  J. 

The  South  Amboy,  N.  J.  City  Council,  on 
Nov.  1,  opened  bids  for  the  laying  of  10,000 
ft.  of  house  connections  to  city  sewers,  and 
awarded  the  contract  to  Collins  &  Gundrum 
for  $.50  per  ft.  Bids  were  also  opened  for 
the  building  of  Section  2  of  the  citv  sanitary 
.viewers,  as  follows:  J.  B.  La  Rorke,  $49,350'; 
Fusco  Construction  Co.,  ^3,720;  Liddle  & 
Pfeiflfer  Co.,  $40,575;  Cantrell  Construction 
Co.,  $.3.3.440;  Johan  Jensen.  $29,050;  P.  J. 
Monaghan,  $26,750.  This  contract  was  given 
to  P.  J.  Monaghan,  of  South  Amboy. 

The  Bloomfield  Town  Council  has  awarded 
the  contract  for  the  proposed  Watsessing 
storm  sewer  to  James  J.  Bovlan,  of  Belleville 
for  $10,781. 

New  York. 

Bids  totaling  U4  were  received  Nov.  1  at 
Long  Island  City  for  the  construction  of  the 
Richmond  Hill  sewers.  The  section  on  which 
bids  were  received  and  the  lowest  bid  on 
each  were  as  follows :  Lefiferts  Ave.,  from 
Liberty  Ave.  to  Ulster  Ave..  Thomas  G.  Gar- 
lin,  $59,130;  LefTerts  .A.ve.,  from  Ulster  Ave. 
to  Rockaway  Rd.,  and  in  Rockaway  Rd.,  from 
Rockaway  Rd.  to  Panama  St..  Thomas  G. 
Garlin,  $77.7.58 ;  Panama  St.,  from  Blake  Ave. 
to  Rockaway  Rd..  Williain  Kelly.  $60,058; 
Panama  St.,  from  Vienna  Ave.  to  Blake  Ave., 
William  Kelly,  $55,1.56;  Panama  Ave.,  from 
Cozine  Ave.  to  Vienna  Ave.,  William  Kelly, 
$90,225 ;  Panama  St..  from  Jamaica  Bay  to 
Cozine  .\ve.,  William  Kelly.  $53,590.  The 
Hicks-Johnson  Construction  Co.  was  the  low- 
est bidder  on  the  construction  of  a  sewer  in 
Seneca  Ave.,  from  Dc  Kalb  Ave.  to  Put- 
nam Ave.,  and  from  Cornelia  Ave.  to  Myrtle 
Ave.,  and  in  Himrod  St.,  from  Seneca  .Ave. 
to  the  Brooklyn  Borough  line,  and  in  Put- 
nam Ave.,  from  Seneca  St.  to  Mvrtle  .\ve. 
The  price  was  $.58.9.56. 

The  citizens  of  Lawrence,  L.  I.,  contem- 
plate constructing  a  sewer  system  and  re- 
cently held  a  meeting  to  discuss  plans  of  vari- 
ous disposal  plants.  The  cominittee  on  sewers 
intends  to  invite  the  taxpayers  of  Cedarhurst 
and  Woodmere  to  co-operate  with  it  in  order 
that  a  system  of  sewers  for  the  three  villages 
may  be  built. 

The  supervisors  at  Mineola,  L.  L,  have  ap- 
proved a  plan  allowing  the  town  of  North 
prpmr.=teTd  to  issue  bond;  to  the  amount  of 
$108  000  for  the  inst->H-tion  of  a  water  sys- 
tem in  the  villasre  of  Roslvn. 

The  New  York  State  Water  Coniinission 
has  approved  the  City  of  New  York's  appli- 
cation for  permission  to  construct  the  pro- 
posed system  of  distribution  for  the  new 
Catskill  water  suoply.  Within  a  few  years 
New  York  will  have  5  000.000  gals,  a  day 
added  to  its  supply.  It  is  evnorted  that  the 
system  will  cost  about  $25,000,000.  The  wa- 
ter will  be  brought  into  the  city  through 
a  pressure  funnel. 

Ohio. 

^•Bids  will  be  received  until  noon.  Nov.  16, 
by  Tohn  S.  Heeter,  Clerk  of  the  Bo-'rd  of 
Public  .Affairs  of  the  Villaee  of  West  Carrol- 
ton.  O.,  for  the  necessary  labor  and  inaterial 
for  the  proposed  extension  and  improvement 
of  the  water  works. 

4*'^ids  will  be  received  until  noon,  Nov.  28, 
by  Director  of  Public  Service.  E.  C.  Yochem. 
Clerk,  Galion,  O.,  for  the  construction  _  of 
sanitary  sewer  in  the  5th  District  of  the  city. 
Tbe  work  includes  2.080  ft.  of  15-in.  sewer; 
247  ft.  12-in.  sewer;  1,2!8  ft.  of  10-in.  sewer: 
8.205  ft.  of  8-in.  sewer;  1,131  ft.  of  6-in.  sewer: 
4.123  ft.  of  4-in.  sewer.  Henry  Hocker  is 
Director. 

•f'Bids  will  be  received  until  Noon,  Nov.  28, 


by  Director  of  Public  Service,  W.  B.  Mitchell, 
Secy.,  Piqua,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  sewer  on 
parts  of  Vine  St.,  Madison  .Ave.  and  Lincoln 
.St. 

Waterworks  Superintendent  Laidlaw  of 
Cincinnati,  O.,  has  completed  an  estimate  of 
the  cost  of  installing  city  water  into  the  si.x 
suburban  places  which  voted  for  annexation 
at  the  last  election.  The  total  cost  will  amount 
to  $205,(100,  for  which  water  bonds  have  to 
be  issued.  College  Hill,  Mount  .\iry,  Sayler 
Park,  .  Carthage.  Madisonville  and  .Mount 
Washington  are  the  annexed  districts. 

C.  A.  Childers  has  been  awarded  the  con- 
tract in  Alliance,  O.,  for  the  building  of  what 
is  known  as  the  old  fair  grounds  storm  sewer 
and  the  building  of  North  Union  sanitary 
sewer  from  Vine  St.  to  Sclby  St. 

Joseph  Degnaii.  of  Toledo.  O.,  was  the  low- 
est among  10  bidders  for  sewer  improvements 
in  Bellefontaine,  O.,  at  $46,010. 

The  engineer's  estimate  on  the  proposed 
sewer  in  North  Defiance.  O.,  has  been  ac- 
cepted by  the  Citv  Council.  The  estimate  is 
$4,206. 

Noah  Myers  has  been  awarded  the  con- 
tract in  Circlevillc,  O..  for  the  new  sanitary 
sewer  extending  from  Mill  St.  on  west  boun- 
dary alley,  to  Main,  east  on  Main  to  Schumm's 
flats,  and  from  the  intersection  of  Court  and 
Main  to  the  north  line  of  Seyfert's  Park,  and 
from  Mill  north  on  Scioto  to  High,  for 
$12,736. 

The  Board  of  Control  of  Biicyrus.  O.,  has 
authorized  the  public  service  to  enter  into  a 
contract  with  Riggs  &  Sherman,  Sanitary 
Engineers  of  Toledo,  O.,  to  prepare  plans 
and  specifications  for  the  intercepting  sewer, 
and  sewerage  disposal  plant  for  that  city.  The 
board  will  bf  ready  to  let  the  contract  bv 
March  1,  1911. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Cincinnati.  O.,  authorizing  the  di- 
rector of  Public  Service  to  enter  into  con- 
tracts for  furnishing,  delivering  and  laying 
of  cast-iron  nine  and  special  castings  in 
Sixth  St..  Hillside  Ave..  Anderson's  Ferry 
Rd.,  and  lower  River  Rd..  for  the  snonly  of 
water  to  the  annevod  village  of  Delhi,  the 
cost  not  to  exceed  $91  000. 

John  Snyder,  of  44.30  Forest  .\ve.,  Norwood, 
O..  has  been  awarded  the  contract  for  the 
installation  of  a  sanitary  seweraee  system  in 
the  city  of  Carthase.  O..  for  <45..321.  Bids 
were  opened  Nov.  8.  Lewis  Hall  is  Clerk  of 
the  vilhge. 

The  Citv  Hall  Commission  of  Cleveland,  O., 
has  awarded  the  contract  for  drainage  work 
on  t'^e  new  Citv  Hall  site  to  Hoag  &  ZuUo  for 
$25,800. 

Oklahoma. 

Plans  have  been  made  by  Burns  &  Mc- 
Donnell, Scarritt  Bldg..  Kansas  Cit>'.  Mo.,  for 
the  construction  of  a  sewer  extension  outlet 
in  Cherokee.  Okla.,  for  $16,000,  estimated  cost. 
Contract  for  the  work  will  be  let  in  January. 

The  citizens  of  Fairfax,  Okla..  on  Nov.  1, 
voted  in  favor  of  the  proposition  of  instal- 
ling  a   waterworks   and    sewerage    system. 

The  United  Construction  Co.,  of  Vinita, 
Okla.,  has  been  awarded  a  contract  in  Neosho. 
Mo.,  for  the  consfruc'ion  of  a  sewer  system 
in  that  citv,  for  $.34,950.  Bids  were  opened 
Nov.  1.     Wm.  Warden  is  city  clerk. 


Oregon. 

The  contract  for  the  construction  of  the 
luain  sewer  has  been  let  by  the  City  Coun- 
cil of  Brownsville,  Ore.,  to  John  R.  Penland. 
of   Albany,    for  $1,.500. 

The  most  imnortant  iiuprovement  projected 
for  the  East  S'de  of  Portland,  Ore.,  next 
year,  is  the  Sullivan's  Gulch  main  sewer, 
which  will  embrace  the  territory  north  and 
south  of  Sullivan's  Gulch  as  far  east  as  the 
city  limits  not  now  provided  with  sewcige. 
It  will  include  3.771  acres  and  about  24.000 
lots.  The  cost  of  the  system  is  estimated  at 
S274.899.  The  cost  of  extensions,  laterals 
and  connections  will  increase  the  cost  to  more 
than  $1,000,000. 

The  Executive  Board  of  Portland.  Ore.,  has 
awarded  the  contract  for  the  construction  of 


Items  marked  thus  +  indicate  work  now  open  for 


the  Riverside  District  sewer,  Lower  Albina,  to 
William  Lind,  for  $132,200.  The  main  trunk 
sewer  will  be  more  than  one  and  one-half 
iniles  long,  with  laterals  extending  over  a  wide 
area,  and  will  be  constructed  of  cement  pipe. 

Plans  arc  being  prepared  by  City  Engineer 
J.  W.  Morris,  of  Portland,  Ore.,  for  the 
construction  of  the  Moreland  sewer,  which 
will  be  installed  during  the  coming  year.  Ac- 
cording to  the  present  plans  1,350  acres  will 
he  included  in  the  new  drainage  system.  The 
districts  that  will  be  benefited  are  Berkeley, 
portions  of  Woodstock,  Westmoreland  and 
Eastmoreland.  and  the  districts  of  City  View 
Park,  Scllwood  and  Midway.  The  main  trunk 
sewer  will  be  more  than  two  miles  long  and 
will  cost  nearly  $250,000.  The  entire  system 
will  exceed  a  cost  of  $.500,000. 

The  Northwestern  Engineering  Corporation 
of  Portland.  Ore.,  is  the  engineer  for  the 
proposed  gravity  water  supply  for  the  City 
of  Pasco,  Wash.  .An  irrigation  system  will 
he  installed  and  it  is  the  intention  to  tap  the 
main  pipes  of  the  Pasco  Reclamation  Co., 
adjacent  to  the  city,  and  supply  water  to  prop- 
erty owners  by  means  of  wooden  pipes  layed 
in  the  streets.     L.  D.  Conrad  is  City  Clerk. 

Pennsylvania. 

•J*Bids  will  be  received  until  8  p.  m.,  Nov. 
10.  by  Meadvillc.  Pa.,  for  the  construction  of 
sanitary  sewers  in  Alden  St.,  extension  from 
the  terminus  of  the  present  sewer  extending 
eastwardlv  to  city  limits;  in  Alfred  St.,  from 
a  point  200  ft.,  south  of  Arch  St..  south  to 
connect  with  the  Pine  St.  sewer.  Fred  Kie- 
bort  is  City  Clerk. 

The  American.  Steel  Foundries  Co.,  has 
awarded  to  William  Mclntyre  &  Sons,  the 
contract  for  the  construction  of  a  12-in.  sewer, 
3.500  ft.  in  lene^th,  to  connect  with  its  dwelling 
houses   on   McClure   Ave..   -Sharon,   Pa. 

The  City  of  Pittsburg.  Pa.,  on  Nov.  8. 
voted  bond  iss'ios  for  public  improvements  as 
follows:  $.570  000  for  improving  the  Try  St., 
Snho  run  and  Neglpy  run  sewer  systems ;  $.3,- 
100  000  for  giving  filtered  water  to  the  North 
Side  and  otherwise  improving  the  water  sen'- 
ice. 

The  citizens  of  Lebanon,  Pa.,  voted  on  Nov. 
8  on  the  proposition  of  installing  a  sewer 
system. 

W.  S.  Hanna,  engineer,  with  J.  B.  Hogg,  at 
Pittsburg.  Pa.,  is  working  on  the  plans  and 
specifications  for  a  swerage  disposal  plant  for 
L'pion  town.  Pa. 

The  City  of  Connellsville,  Pa.,  has  en- 
cased W.  S.  Harna.  who  at  present  is  with 
Engineer  T.  B.  Hoge.  of  Pittsburg,  Pa.,  to 
prepare  plans  apd  specifications  for  a  sewer- 
age disposal  plant. 

The  citizens  of  Norwood.  Pa.,  on  Nov.  8, 
voted  on  the  prooositlon  of  issuing  bonds  to' 
the  amount  of  $50  000.  the  proceeds  to  be 
used  for  new  pavements  .and  tbe  comnl<>tion 
of  the  sewerape  system.  The  Norwood  Bor- 
ough Improvement  Leasue  is  back  of  the 
movement. 

Rhode  Island. 

The  right-of-way  for  the  extension  of  the 
Kinsley  Ave.  sewer,  above  Eacle  St.,  has  been 
secured  by  the  City  of  Providence.  R.  T.,  and 
the  work  on  the  construction  of  the  bst  link 
of  the  spwcr  system  to  the  west  will  beein 
soon.  The  plans  for  this  addition  include  the 
erection  of  a  concrete  retaining  wall  along  the 
Woonasquaturket  F'ver.  from  a  point  about 
100  ft.  west  of  the  Eaele  St.  bri'lge.  to  Eric- 
son  PI.,  q  distance  of  about  -300  ft.  The  wall 
will  be  8  ft.  in  thickness  at  the  hnttom  aitd  2]A 
ft.  thick  at  the  top.  and  12  ft.  high. 

Contracts  for  the  construction  of  several 
.sewers  in  ProviHonce,  R.  I.,  have  been 
awarded  to  F.  E.  Shaw,  bv  the  Board  of  Con- 
tract and  Suoply.  as  fo11n«'s :  S'lver  Lake 
and  TTpion  Ave.,  .'^haw,  $'0  77.3;  Allen's  Ave 
and  Public  St..  Shaw.  !M  251 :  Rodman  St.. 
$1,131  ;  Everett  .\\c..  $1,476.  The  award  for 
the  Atwell's  Ave.  and  Ericsson  PI.  s^wer 
was  made  to  Charles  Crankshaw  for  $13,717.50. 
The  contract  for  cast-iron  water  pipe  was 
awarded  to  the  Standard  Cast  Iron  Water 
Pine  and  Foundry  Comoany.  Bristol.  Pa.,  the 
bii^s  on  the  three  trades  being  respectively 
$21.40,  S21.60  and  $22.10  per  ton. 
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South  Carolina. 

^Bids  will  be  received  until  Noon,  Decem- 
ber 7,  by  City  of  Timmonsville,  S.  C,  for  the 
construction  of  storm  water  drainage  sys- 
tem; to  include  6,000  ft.  of  lateral  drains, 
consisting  of  brick  and  concrete  and  terra 
cotta  pipe  from  12  to  3G-in.  diameter,  catcli 
basins,  manholes,  storm  water  inlets,  etc.  J.  N. 
Johnston,  Florence,  S.  C,  is  Engineer. 

•{•Bids  will  be  received  until  Noon,  Decem- 
ber 7,  by  Commissioners  of  Public  works. 
Timmonsville,  S.  C,  for  the  materials  and 
constructing  a  system  of  water  works  for  the 
city.  The  work  will  require  the  following: 
429  tons  of  cast  iron  pipe,  10  tons  of  special 
castings,  52  fire  hydrants,  gate  valves,  valve 
boxes,  etc. ;  a  brick  reservoir  and  pumping 
station,  100  H.  P.  boiler,  a  fire  service  pump 
and  air  compressor,  a  deep  well,  a  steel  tank 
and  tower,  approximately  5  miles  of  pipe  lay- 
ing 4-in.,  0-in.  and  8-in.  The  estimated  cost 
of  the  work  is  $40,000.  J.  N.  Johnston,  Flor- 
ence, S.  C,  is  Engineer. 

South  Dakota. 

The  town  of  Leola,  S.  D.,  has  voted  $4,500 
bonds  for  the  installation  of  a  waterworks. 

Arrangements  have  been  completed  in  Ard- 
more,  S.  D.,  for  the  installation  of  a  munici- 
pal water  works  system,  for  which  the  neces- 
sary bonds  will  be  issued. 

Texas. 

^•Bids  will  be  received  until  S  p.  m.,  Dec. 
3,  by  J.  D.  Yocom,  City  Secretary,  Denison. 
Texas,  for  furnishing  f.  o.  b.  Denison,  Texas, 
necessary  pumping  machinery  to  equip  pro- 
posed pumping  station  at   Shawnee  reservoir. 

Plans  have  been  prepared  by  J.  M.  Preston, 
City  Engineer,  Dallas,  Tex.,  for  the  construc- 
tion of  a  new  reservoir  dam,  pumping  plant, 
etc.,  in  connection  with  the  city  waterworks, 
at  an  estimated  cost  of  $.500,000.  A  new  pipe 
line  is  also  to  be  constructed  on  Sycamore  St. 
The  contracts  for  this  work  are  now  being  let. 

The  question  of  constructing  a  sewerage  sys- 
tem in  Yoakum,  Tex.,  is  again  being  agitated, 
and  a  joint  committee  appointed  by  the  Mayor 
and  the  Commercial  Club  has  formulated  a 
plan  to  be  presented  to  the   Council. 

Two  propositions  have  been  presented  to  the 
City  of  Cuero,  Tex.,  to  put  in  a  sewer  sys- 
tem, one  by  a  private  corporation  and  one  for 
city  ownership. 

The  Bartlett-Williamson  Co.,  Bartlett, 
Tex.,  is  being  organized  in  that  city  to  put 
in  a  $12,000  sewerage  plant  for  the  city. 
Plans   for  the  system  have  been  prepared. 

The  City  of  Dallas,  Tex.,  has  rejected  all 
bids  for  the  $650,000  issue  of  bonds,  which  in- 
clude $350,000  for  street  improvement;  $100,- 
000  for  sanitary  sewer,  public  school  and 
waterworks. 

The  contract  for  the  erection  of  the  pump- 
ing station  at  White  Rock  reservoir,  Dallas, 
Tex.,  has  been  awarded  to  the  Hughes- 
O'Rourke   Construction    Co.,    for   $30,050. 

Theodre  Stegner,  of  Kansas  City,  Mo.,  has 
made  a  proposition  to  take  over  the  city 
water  and  light  plant  of  Brownsville,  Tex.,  and 
operate  the  same. 

The  city  waterworks  department  of  Gal- 
veston, Tex.,  is  preparing  to  renew  the  old 
pipe  line  connecting  the  city  water  system 
with  pipes  running  to  Fort  Jacinto,  having  a 
diameter  of  6  in. 

Bids  will  soon  be  asked  by  the  City  Sec- 
retary of  Dallas,  Tex.,  for  the  installation  of 
a  6-in.  sanitary  sewer  in  Convent  St.,  from 
the  12-in.  sewer  at  Mill  Creek  to  St.  Josephs 
St.,  and  south  in  St.  Josephs  St. 

The  citv  commission  of  Dallas,  Tex.,  has 
been  petitioned  for  the  extension  of  the  water 
mains  on  Madison  Ave.,  between  Sixth  and 
Canty    St.,   Oak   Cliff. 

The  Dimmick  Pipe  Co.  has  been  awarded 
the  contract,  by  the  city  commission  of  Dal- 
las, Tex.,  for  furnishing  water  pipe,  to  be 
used  in  connection  with  the  work  at  White 
Rock  reservoir,  as  follows :  700  tons  in  sizes 
of  6.  8,  10  and  16  ins.  for  $25.80  per  ton  and 
$49.75  per  ton  for  specials,  f.  o.  b.  Dallas. 

As  a  result  of  a  recent  election  held  in 
Denison,   Tex.,   the   city   commissioners   have 


adopted  an  o.dinance  for  the  issuing  of  $50,- 
000  bonds  for  the  local  waterworks  system. 

The  city  of  Ballinger,  Tex.,  has  voted  unan- 
imously for  the  issuance  of  $16,000  worth  of 
bonds  to  be  used  in  extending  the  waterworks 
system   and  otherwise   improving  the  plant. 

Citizens  of  Betterton  Addition,  Oak  Cliff, 
Dallas,  Tex.,  have  petitioned  the  city  commis- 
sioners to  extend  the  water  mains  along 
Polk  Ave.,  from  Ewing  Ave.  to  Sutton  St. 

The  city  of  Georgetown,  Tex.,  will  sell 
bonds  in  about  30  days  to  the  amount  of  $15.- 
000  for  the  purchase  of  the  waterworks  plant. 
The  plant  will  be  purchased  for  $13,500  and 
immediately  will  be  enlarged  and  improved. 
At  present  the  plant  is  owned  by  W.  N. 
Coler  &  Co.,  of  New  York  City. 

The  citizens  of  Maxwell,  Tex.,  recently  met 
and  perfected  arrangements  to  establish  a 
waterworks  system  in  that  town. 

The  contract  for  laying  the  city  main  across 
the  channel  m  the  Galveston  causeway,  Gal- 
veston, Tex.,  has  been  awarded  by  the  city 
commissioners  to  tne  A.  M.  Blodgett  Con- 
struction Co.,  for  $8,000. 

At  a  recent  election  held  in  Ballinger,  Tex., 
it  was  voted  to  issue  bonds  to  the  amount  of 
$16,000  for  improving  the  waterworks  system. 

The  citizens  of  San  Augustine,  Tex.,  have 
voted  the  issuance  of  bonds  for  the  purpose 
of    installing   a   waterworks   system. 

The  city  council  of  Pecos,  Tex.,  has  voted 
to  call  a  special  election  December  3  to  vote 
on  an  issue  of  $25,000  in  bonds  for  the  con- 
struction of  a  sewerage  system.  Engineers 
from  Dallas,  Kansas  City,  and  local  engi- 
neers have  submitted  tentative  plans  for  the 
system. 

The  Assistant  Attorney  General,  Caldwell, 
Austin,  Tex.,  has  approved  the  following 
bond  issues  for  the  citv  of  Snyder,  Tex. : 
$27,000  for  water  works,  and  $17,000  for 
sewers. 

Capt.  A.  B.  Wolvin  of  the  Texas  City 
Land  Co.,  has  announced  that  his  company 
will  expend  $1,500,000  for  improvements  at 
Texas  City,  Tex.,  including  a  sewer  system 
to  cost  approximately  $500,000. 

The  attorney  general's  department  at  Aus- 
tin, Tex.,  has  approved  bond  issues  as  follows 
for  the  city  of  Dallas,  Tex.:  $100,000  sewer 
bonds ;  $100,000  water  works  bonds,  and  $350,- 
000  street  bonds. 

The  City  Council  of  Terrell,  Tex.,  has  or- 
dered a  special  election  for  Nov.  10  to  deter- 
mine whether  $3,000  in  bonds  should  be  issued 
for  the  construction  of  sewerage  and  other 
improvements  at  the  Central  High  School 
building. 

Virginia. 

Contracts  have  been  awarded  by  the  town 
Council  of  Highland  Park,  Richmond,  Va., 
for  a  complete  system  of  water  works  to  cost 
in  the  neighborhood  of  $45,000,  as  follows :  I. 
J.  Smith  &  Co.,  Richmond,  for  wells,  trenches, 
pumps  and  puinphouses,  $4,885 ;  The  Glamor- 
gan Pipe  &  Iron  Co.,  of  Lynchburg,  for  hy- 
drants, pipes  and  valves,  $25,000 ;  Contracts 
for  engines  and  tanks,  to  cost  about  $10,000 
were  not  awarded. 

The  council  committee  on  water,  Richmond, 
Va.,  has  authorized  the  construction  of  a 
12-in.  water  main  in  Shepherd  St.,  to  the  prop- 
erty of  the  Southern  Benedictine  College. 

Washington. 

The  City  Council  of  Snohomish,  Wash., 
has  awarded  the  contract  for  the  laying  of  the 
Maple  St.  sewer,  from  Fifth  to  First  and 
on  First  one  block  west  to  the  trunk  sewer  to 
Philips  &  Son  for  $3,035. 

The  Chehalis,  Wash.,  City  Council  passed 
the  ordinance  for  installing  a  $55,000  sewer 
district  in  the  southern  and  eastern  part  of 
the  city.  The  contract  will  not  be  let  until 
next  spring. 

Commissioner  N.  Lawson  and  Owen  Woods 
of  Tacoma.  Wash.,  have  awarded  a  contract 
■to  P.  E.  McHugh  at  $49,190  for  laying  a 
new    tideflat   water   system. 

The  city  council  of  Spokane,  Wash.,  has 
ordered  steel  mains  laid  in  Cable  addition  at 
an  approximate  cost  of  $16,000.  The  new 
mains  are  to  replace  old  wooden  mains  put  in 
four  years  ago. 


The  Chamber  of  Commerce  of  Seattle, 
Wash.,  has  adopted  a  report  submitted  by 
its  committee,  on  taxation,  in  favor  of  the 
bond  issue  of  $46,000,  for  the  construction 
of  a  masonry  dam  to  enlarge  the  city's  water 
supply  reservoir. 

City  Engineer  G.  N.  Miller  of  EUensburg, 
Wash.,  has  started  his  preliminary  survey  of 
a  water  system  from  Lake  Cle  Elum  to  Ellens- 
burg.^ 

The  City  Council  of  Pasco,  Wash.,  on 
Oct.  26  passed  a  resolution  declaring  the  in- 
tention of  calling  a  special  election  for  the 
purpose  of  voting  upon  the  matter  of  the  city 
purchasing  its  own  water  system.  The  es- 
timated cost  of  an  adequate  system  is  $39,- 
500. 

West  Virginia. 

Plans  have  been  made  in  Moundsville,  W. 
Va.,  for  the  construction  of  a  new  sewer  sys- 
tem at  an  estimated  cost  of  $166,900.  J.  M. 
Williamson  is  at  present  in  charge  of  the 
work. 

The  city  council  of  Wheeling,  W.  Va.,  has- 
accepted  the  bid  of  Trimble  £:  Lutz  for  in- 
stalling the  proposed  water  system  to  supply 
residents  of  Wheeling  Heights.  The  system 
will  include  two  pumps  with  a  capacity  of 
18,000  gals,  each  and  two  tanks  with  a  ca- 
pacity of  20,000  gals.  each.  The  entire  sys- 
tem will  cost  $3,272. 

Wisconsin. 

The  Milwaukee,  Wis.,  Sewerage  Commission 
composed  of  Harrison  P.  Eddy,  of  Boston; 
George  C.  Whipple,  of  New  York,  and  John 
W.  Alvord,  of  Chicago,  is  completing  its  re- 
port to  the  City  Council  of  that  city.  The 
problem  is  to  avert  contamination  of  water. 

Plans  for  the  proposed  sewer  system  for 
Stoughton,  Wis.,  have  been  approved  by  the 
City  Council.  Four  acres  of  land  have  been 
purchased  for  septic  sewage  disposal  tanks. 

The  Pastoret-Lawrence  Co.  has  secured  the 
contract  in  Rice  Lake,  Wis.,  to  lay  about  4,.548 
ft.  of  water  main  on  the  west  side  for  $0.23 
per  lin.  ft.  The  contract  calls  for  a  ditch 
T  ft.  deep. 

Plans  for  the  proposed  city  sewerage  sys- 
tem have  been  approved  by  the  city  council  of 
Stoughton,  Wis.  The  city  has  purchased  four 
acres  of  land  in  the  eastern  portion  of  the  city 
for  septic  sewage  disposal  tanks. 

Canada. 

■  •j«Bids  will  be  received  until  6  p.  m.,  Nov. 
18.  by  Frank  Ness,  Secy.-Treas.,  St.  James, 
P.  O.  Manitoba,  for  sinking  a  well  at  the 
corner  of  Ness  .A-ve.  and  Brooklyn  St.  in  D. 
G.  S.  35,  St.  James. 

A  by-law  to  provide  for  the  construction  of 
seven  miles  of  sewers  in  Calgary,  Alta.,  which 
will  cost  $72,000,  has  Deen  submitted  to  the 
City  Council.  The  sewers  will  be  laid  in 
Hillhurst  and  Sunnyside,  and  strips  on  First 
and  Second  Aves.,  east ;  and  in  East  Calgary, 
on  Fifth  Ave.,  east  of  Fourth  St.,  will  be . 
completed. 

The  citizens  of  Chippewa,  Out.,  on  Oct.  26 
defeated  the  proposition  to  bond  the  corpo- 
ration to  the  extent  of  $30,000  for  the  in- 
stallation  of  a  new   waterworks  system. 

Civil  Engineer  Howard,  for  Montreal,  Que., 
has  recommended  the  following  sewers  to  be 
laid  in  the  citv:  Demontigny,  from  the  City 
Hall  to  St.  Elizabeth  St.,  cost  $1,000;  Iber- 
ville St.,  to  drain  that  street  and  Poupart  St., 
cost  $7,000;  St.  Ferdinand  St.,  cost  $600.  It  is 
also  recommended  that  a  sewer  be  constructed 
at  this  point  between  St.  Tames  and  Notre 
Dame  St.,  as  the  present  one  is  too  small. 
The  cost  of  this  is  estimated  at  $4,010. 


If  You  Have  For   Sale 

equipment  of  any  description,  some  one 
of  our  14,000  readers  is  ready  to  buy. 
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H.P.  KIRKLAND J  men,  classed  almost  alike  as  to  wages,  rcgard- 

"'p^RURT*^'*^      PuBLisHBR  less  of  individual  ability.    Can  we   wonder  at 

P.P.  BUR       I Manager  ^^^^    restlessness    of    the    wage    earner    under 

SUBSCRIPT  10 PJ    RATES    (Payable  in  Adi^^^it^e)^  f.^x^h  «  system?   Can  we  find  fault  with  him  for 

tSOO  a   rear  (S3  tssues)  in  Untied  Stales,  Cuba.  Alex-  listlessness  ?    Is  he   to  be  blamed   for    listening 

uo,  Alaska.  Hawaii    Guam.  Porio  Rico.  Phiiipoint  scriously   to   Socialistic   doctrines?     The    wage 

crPiui^  /■anamc.  Canal  Zone  and  fsiand  ..ygtem  in  its  present  form  is  assuredly  doomed. 

t?:  00  a  year  (.62  issues)  to  Dominion  of  Canada  Those  managers  who  abandon  it  first  are  the 

U  00  ayeaT(5B  issues)  to  all  other  countries.  ""^s    most    likely    to    Win    greater    profits    for 

Remittance  by  Draft.  Post  Office  or  Express  Money  llicmselves  while  giving  greater  income  to  their 

Order.  employes. 

ADVERTISING  RATES  sent  on  application.  The    second    system    of    payment    has    been 

~    ;  ~        ;     .,  ,,   ,„„, widelv  advocated   in  years  past,  but.  in   spite 

Entered  as  second-class  matter,   April   17,  1907.  at  the  c    c   '  ti.'ii  i  ^-i-i 

Post  Office  at  Chicago.  Illinois,  under  act  of  March  "*  frequent  trial,  has  never  become  Strikingly 

3d,  187»  effective.     Its    drawbacks    are    many.     'l"o    be 

perfectly   fair,   a  profit   sharing   plan    involves 

CPI  mr  ip  ri  i^j  pp  Q  its  converse — a  loss  sharing  plan.    If  employes 

iMflNlHINld*  are   to   receive  extra  compensation   in   the  fat 

years,  they  should  suffer  a  deduction  from  their 

wages  in   the   lean   years,  which   none   as   yet 
EDITORIAL  SECTION:  l,gs  |-,pg„   found  willing  to  do.     Even  a  more 
■^'d   Jr*"' ?^  *^°'"P*'"''^*'°"  ^"°P°'""°"''''' '°,,-  serious    objection,    however,    is    that    a    profit 
Some  Analyses  of  Mileage  Costs  o£  the  Tri-  sharing   plan   violates   the    law   of   prompt    re- 
Borough  Subway.   New  York  City,   Based  ward.     The    average    workman    lacks    enough 

on   Bidding   Prices 448  imagination   to   work  hard  today  that  he   may 

CONCRETE  SECTION:  receive    a    profit    a    year    hence.     Finally,    the 

Tests    to    Determine    the    Effects    of   Frost  profit   sharing   plan    fails   miserably,    when   ap- 

on    Concrete   and    Methods     of     Concrete  pijej  |,y  jtself,  because  it  fails  to  'appeal   suffi- 

Work   in  Fi-eezing  Weather 44S  '.      ,,    -;     .i      •      ^-      .  r       •     r     j      i 

A    Boldly    Designed     Reinforced     Concrete  ciently  to  the  instinct  for  individual  supremacy. 

Bridge    450  It    fails    for    the    same    reason    that    sociahsm 

EARTH  AND  ROCK  SECTION:  '""st    fail,    because    it    asks    the    energetic    to 

Using    a    Bridge    Conveyor    Excavator    on  share  with  the  lazy,  the  wise  with  the  foolish. 

Canal   Work,    with    Costs     of    Work     for  The   third   method  of  oavment   is  amazingly 

Twenty-four   Consecutive   Months. .     ...   4.il  effective   wherever   it    can   be   applied.     Unfor- 

Progress    of   Work    on    the    Panama    Lanal  .         *   i      •.    ■       la;      u      c  r     :■  .    ■ 

During  the  Year  Ending  June  30,  1910... 453  Innately   it  is  difficult  of  application   except  in 

Notes  on  Dredging  and  Its  Cost  in  French  the  payment  of  managers  and  employers.    The 

Guiana .......458  manufacturer,  the   farm  owner,  the  contractor 

Some  Costs  of  Channeling  Rock  on  the  New  ,    ,,  ■■  ' .  ,  .,       , 

York  State  Barge  CanSl 458  -'-"a   the   railway   owner,   are  paid    per   unit   of 

Roinc!  ANTF)  =!TT?FFTS!  dFCTTON ■  product.    1  hc  fundamental  law  of  social  econo- 
ROADS  AND  STREETS  SECTION .  mics-pavment  in  proportion  to  performance- 
Some  Costs  on  Concrete  Road  Construction  .     ,■:  :,   •      .]    •   '      '  j       -li  i.     .1    .. 

in  Wayne  Count.v,   Mich 459  's  applied  in  their  cases,  and  with  results  .that 

Notes  on  Road  and'street  Work 459  can    leave   no    doubt    whatever    about    the    su- 

WATER-WORKS  AND  SEWER  SECTION:  periority  of  creating  individual  incentive.    Yet 

Types    of   Wells;    Tlieir    Comparative    Cost  the  very  men  who  are  themselves  thus  driven 

and    Merits    and    Methods    of    Protection  to    work    with    the    greatest    energ\- — the    em- 

from   Pollution    461  ployers— have   usually   failed   to  apply  to   their 

R.AILWAY"  SECTION:  employes    this    system    of    payment    per    unit 

Some    Notes    on    Methods    and      Costs      of  of   product.   • 
Chemically    Treating    Cross-Ties.     ....  .460  j„    seeking    a    reason    for    this    anomaly    wc 

Some    Notes    on    Repair    Costs    of    Electric  1*1      ir  a  ^^r  i 

and    Steam    Locomotives 468  need  not  look  far.    A  contractor,  for  example. 

Causes  of  and  Methods   of  Preventing  Ef-  receives    20    cts.    per    cu.    yd.    for    excavation, 

florescence  on   Brickwork 469  inyolving   the   use   of  a   steam   shovel   and   car 

CATALOGS   WORTH    HA^^Xl_; 470  plant.    His  employes  are  engaged  in  many  dif- 

ferent  duties — some  running  the  shovel,  some 

■  on  the  dirt  trains,  some  on  the  dump,  some  lay- 

_,       ..  .  _  •        T>  i-  '"S  track,  some  repairing  cars  and  tools,  and 

The  Law  of  Compensation  Proportion-  ^^  „„     It  is  practically  impossible  to  pay  each 

ate  to  Performance.  "^  these  classes  of  men   on   the  basis  of  the 

.         .  cubic  vard  of  excavation,  and  do  so  with  anv 

.■\mong   the   ten    fundamental   laws   ot   busi-  measure   of   iustice.     The   yardage   output   se- 

ness   management,   as    formulated    by    Gillette  ^.^^^j  ,„.  t|,p  ^,^,3,,,  shovel  gang  is  dependent 

and  Dana  in  their  work  on  "Cost  Keeping  and  „ot  o„|^.  „po„  (|.,j.ir  own  efforts,  but  upon  the 

-Management  Engineering,"  the  most  important  ^j^^  ,„„]  condition  of  the  shovel,  the  depth  of 

is     the     seventh:     -'All     payments     for     work  t^g   (.„t,   etc.    Yet  thev  might  be  fairly   satis- 

should  be  proportionate  to  work  done.     There  factorilv  recompensed  on  a  yardage  basis.    On 

are  five  ways  in  which  business  managers  have  the  other  hand,  the  crews  on  the  dirt  trains 

attempted  to  follow  this  law.  where  they  have  perform   work  that  is   not  closely  measurable 

attempted  it  at  all,  namely:  in   terms   of  the  cubic  vard   at   all.     Still   less 

1.  By  the  payment  of  higher  wages  or  sal-  ^o  is  the  work  of  the  track  layers,  and  of  the 
aries  to  the  most  skillful  and  most  intelligent  repair  men  thus  measurcablc.  Difficulty  of 
individuals.  apportioning    payment    on    the    yardage    basis    - 

2.  By  payment  of  a  wage  with  a  sharing  of  i^  so  great  that'  it  is  rarely  attempted.  Even 
profits.  to  a  greater  degree  would  it  be  impracticable 

3.  By  payment  per  unit  of  work  done.  to  pay  the  employes  of  a  street  railway  sy.stem 

4.  By  giving  a  bonus,  commission,  or  the  on  the  basis  of  the  passengers  carried — for 
like,  in  addition  to  a  regular  wage  or  .salary.  that   is   the   unit   in    which   the   street   raiKvay 

5.  By  a  combination  of  two  or  more  of  the  company  itself  is  paid. 

foregoing  methods.  Piece  rate  payment  is  a  unit  price  .system  for 

The    first    method    is    a    crude    attempt    to  the  employe  in  which  the  unit  usually  differs 

follow  the  fundamental  law  of  economic  man-  from    that    in    which    the    employer    is    paid. 

agement.    The   degree   of   its   crudity   depends  .A.variciousness  of  employers  has  doubtless  led 

upon    the    conditions    of    supply    and    demand  to    the    disrepute    under    which    the    piece    rate 
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plan  now  labors.  Added  to  this  we  have  the 
socialistic  influence  .so  strongly  manifest  in 
most  labor  unions.  Between  the  employers 
who  constantly  seek  excuses  to  cut  piece  rates 
as  productiveness  increases,  and  the  organized 
employes  who  aim  to  secure  pay  for  the 
poorest  workman  equal  to  that  of  the  best, 
the  piece  rate  system  has  been  prevented  from 
attaining  the  popularity  that  it  really  deserves. 
The  fourth  plan — wage  phis  a  bonus — has 
been  slowly  growing  in  popularity,  and  seems 
destined  to  find  a  wider  application  than  any 
other  method  of  compensation,  unless  wc  ex- 
cept the  fifth  i)lan.  which,  as  yet.  has  been 
tried  too  infrequently  to  admit  of  satisfactory 
comparison  with  the  others.  The  bonus  system 
was  probably  first  applied  extensively  in  the 
payment  of  traveling  salesmen,  who  received 
a  salary  plus  a  commission  on  sales  effected. 
Perhaps  a  claim  to  priority  might  be  raised 
for  the  "tipping  system"  of  paying  waiters, 
\vhich  is  essentially  a  bonus  system  wherein  the 
patron  pays  the  bonus.  In  passing,  we  may 
add  that  the  ))ersistence  of  the  tipping  system 
is  due  to  the  fact  that  it  .secures  better  serv- 
ice through  the  stimulus  that  the  tip — the 
bonus — creates.  So  long,  therefore,  as  no  bet- 
ter application  of  the  bonus  system  in  res- 
taurant.s  and  hotels  is  devised,  the  tipping  sys- 
tem will  retain  popularity. 

A  few  farsighted  merchants  have  adopted  a 
bonus  system  for  paying  their  clerks.  Each 
clerk  receives  a  small  commission  on  the  sales 
that  he  effects,  in  addition  to  his  salary.  The 
result  is  unquestionably  more  intelligent  and 
more  obliging  service,  which,  in  turn,  draws 
more  custom. 

The  greatest  difficulty  that  usually  arises  in 
attempting  to  apply  the  bonus  system  is  the 
difiiculty  of  finding  satisfactory  units  in  which 
to  measure  the  output  of  em^iloyes  of  each 
class,  and  particularly  of  individuals.  How. 
for  example,  shall  the  work  of  train  conductors 
be  measured^  In  train-mile  units?  The  train- 
mileage,  however,  is  only  to  a  degree  within 
the  control  of  the  train  crew.  Yet  we  believe 
that  any  well  conceived  plan  of  paying  train 
crews  a  bonus  on  train-mileage  would  aid 
remarkably  in  increasing  the  present  average 
mileage  performance,  just  as  certainly  as  bonus 
for  small  coal  consumption  has  effected  marked 
reduction  in  fuel  used  on  locomotives. 

To  contractors  who  adopt  the  bonus  system 
and  apply  it  justly,  even  liberally,  there  will 
come  not  only  greater  profits  than  they  now 
receive,  but  the  satisfaction  of  having  aided 
in  bettering  the  condition  of  their  employes. 

To  engineers  who  introduce  the  bonus  sys- 
tem in  the  management  of  public  utilities,  will 
come  positions  of  large  emolument  and  the 
respect  of  the  world.  Such  engineers  will 
raise  the  status  of  their  entire  profession,  tTi 
a   managerial   science. 


Some  Analyses  of  the  Cost  of  the  Tri- 

Borough  Subway  New  York  City 

Based  on  Bidding  Prices. 

The  unit  bidding  prices  of  the  lowest  bid- 
der for  each  of  the  21  contract  sections  of  the 
New  York  Rapid  Transit  subway  known  as 
the  Tri-Borough  Subway,  are  given  in  our 
Contract  News  Section  this  week.  These 
tables  of  prices  are  original  in  arrangement, 
having  been  compiled  from  the  scattered  data 
contained  in  the  specifications  aiul  blue  print 
bid  sheets  of  the  Public  Service  Commission, 
and  they  are  the  first  tables  printed  which 
permit  immediate  and  direct  comparison  of 
unit  prices  for  each  item  of  work  for  every 
contract  section  as  those  prices  were  set  by 
the  low  bidder  on  each  section.  Such  com- 
parison is  obviously  only  of  general  interest 
and  value  without  a  close  knowledge  of  the 
differences  in  conditions  and  details  between 
sections  which  can  be  had  only  from  the  de- 
tailed plans,  but  for  such  value  as  it  may  have 
the  comparison  is  given  in  our  tables.  A 
more  useful  study,  in  many  respects,  is  a 
comparison  of  mileage  costs  as  represented 
by  the  low  bidder's  prices. 

The  portions  of  the  Tri-Borough  Subway 
for  which  bids  were  received  on  Oct.  27,  1910. 
aggregate  1(>.3T  miles  of  two,  three  and  four- 
track  line.  This  mileage  of  line  was  divided 
into   '-'I    cr.ntract    sections   and   bids   were    re- 
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ceived  for  each  .section.     The  following  state- 
'  ment  shows  the  general  subdivision  : 

Route.          No.  Sections.  Miles.  Price  Bid. 

5 16  10.17  $58,746,650 

20 2  1.00  13,766,553 

9 3  5.20  11,924,357 

Total    21  16.37  $84,437,560 

Route  5  runs  lengthwise  of  Manhattan 
Island  from  the  Battery  to  beyond  the  Har- 
lem River;  Route  20  is  a  short  approach  line 
to  the  Manhattan  end  of  the  Manhattan 
Bridge  across  the  East  River,  and  Route  9 
is  a  portion  of  a  half-circle  line  connecting 
.  the  Brooklyn  ends  of  the  Williamsburg  and 
Manhattan  bridges  over  the  East  River.  The 
subsurface  conditions  and  the  number  of 
tracks  differ  for  each  of  these  routes  and 
also  for  the  different  portions  of  each  route 
considered  individually.  A  mileage  cost 
based  on  the  above  figures  is,  therefore,  of 
general  significance  only.  It  is,  however,  $5.- 
158,067  per  mile  of  line. 

Taking  the  sections  individually,  we  have 
the  following  lengths  and  biddnig  prices  and 
trackage  from  which  the  rate  per  mile  can  be 
computed  as  shown : 

Sec.       Miles'.  No\  tracks.  Low  bed.  Rate  per  mile. 

Route  5:  .  

1    ..'..'r0.1S  2  $5,863,194  $8,031,772 

•>    .      .    0.71  4  7,677.464  10,813,329 

2A    ....   0.09  4  2,323,542  25,817,133 

3     0.50  4  3,619,315  7,238,630 

4     0.68  4  3,716,304  5,465,153 

5  .    ...   0.62  4  .     2,419,127  3,901,818 
-    6  -.'.  .  .  .   0.66              4                3.634,213  5,506,383 

7  0.66              4  '    2,750,463  4,167,368 

S  ...:..  0.70             4.  .  3,369,484  4,813.548 

■  9  .....  0.59  '      4  2,447,479  4,148,269 
in  0.71              4  2,253,072  3,173,341 

11  ...   0.65  4  3,132,195  4,818,761 

12     0.60  4  2,825,740  4,709,566 

13    0.53  4  4,071,416  7.681,917 

14       0.48  4  4,823,513  10,048,985 

15    1.26  3  3,820,129  3,031,848 

Total    ..10.17  $58,746,650 

Route  20: 

1  :..   0.58    ■         2  $4,601,644  $7,933,869 

2    0.42  2  9,164,909  21,821.212 

Total    . .   1.00  $13,766,553 

Route  9;  „„ 

1      ■    ..   1.3  2              $4,265,424  $3,281,095 

■  2    '        .2.0  2                4,676,941  2,338,470 

■  3' 1.9  2                2,981,992  1.574.377 

.Total    ..   5.2  $11,924,357 

Grand 
total  .16.37  84,437.560 


From  the  enormous  differences  in  the  rate 
per  mile  bid  for  the  various  sections,  it  is 
obvious  how  greatly  local  conditions  influence 
the  figures.  Some  of  this  difference  is,  of 
course,  due  to  the  natural  variation  between 
contractors'  estimates,  but  it  results  mostly 
from  varying  conditions.  For  example,  the 
high  cost  of  Section  2A,  comes  from  the  fact 
that  it  is  almost  wholly  station  construction 
and  in  addition  includes  the  construction  un- 
derneath of  a  structure  for  a  crossing  subway. 
Similarly  Sections  1  and  2,  include  four  sta- 
tions in  1.43  miles  of  line,  terminal  yard 
tracks  at  Battery  Park,  and  are  down  town 
sections  in  streets  with  congested  surface  and 
underground  utilities.  Again  Section  14  is 
largely  subaqueous  tunnel  under  the  Harlem 
River,  and  Section  2  of  Route  20  is  approach 
to  a  bridge  terminal  and  in  addition  involves 
two  crossings  under   existing  subways. 

The  average  cost  per  mile  of  line  for  a'll 
three  routes  is  given  above  as  $5,158,067.  This 
figure  takes  no  account  of  the  nuinber  of 
tracks  of  different  routes.  The  tabulation 
gives  the  nominal  number  of  tracks  for  each 
route  but  these  numbers  are  not  invariable. 
There  is,  for  example,  in  Section  2  of  Route 
20,  some  four  track  line  and  in  Section  1  of 
Route  5  several  extra  terminal  tracks.  There 
is  also  in  each  route  a  certain  mileage  of 
siding,  turnouts,  loops,  etc.,  which  is  not  def- 
initely known  from  the  figures  available.  Neg- 
lecting this  extra  trackage  there  are  41  miles 
of  track  in  the  three  routes  which  gives  a  cost 
per  mile  of  track  of  $2,059,4.52. 

In  Route  5  there  are  11  sections.  Sections 
3  to  13  inclusive,  of  nearly  straightforward 
4-track  subway  construction.  The  mileage  of 
these  11  sections  is  6.9  miles  and  the  aggre- 
gate of  the  low  bids  is  $34,238,808,  which 
gives  a  cost  of  $4,962,146  per  mile.  Route  9 
is  straightforward  2-track  subway  and  the 
5.2  miles  is  bid  at  $11,924,357,  or  $2,293,145, 
which,  it  may  be  noted,  is  not  far  from  just 
one-half  the  figures  for  4-track  Hne.  The 
cost  of  the  1.26  miles  of  3-track  line  of  Sec- 
tion 15,  Route  5,  is  $3,031,848,  or  approximate- 
ly half-way  between  the  cost  of  the  4-track 
and  the  2-track  lines  named. 

Summarizing  we  have  the  following  fig- 
ures : 


Cost     per    mile    line     (average    of    all 

lines)    $5,158,067 

Cost   per   mile    track    (average    of     all 

lines) 2.059,452 

Cost   per   mile   4-track   line    (Sections   3 

to  13,  inclusive)   4,962,146 

Cost    per    mile   of    track    (4-track    line, 

Sections  3  to  13,  inclusive) 1,240,536 

Cost  per  mile  line  (2-track  line.  Route 

20)    2,293,145 

Cost  per  mile  track  (2-track  line,  Route 

20)    1,146,572 

The  construction  work  covered  by  these 
amounts  does  not  include  the  station  finish 
work  nor  the  provision  for  laying  of  rails, 
ties  and  ballast.  It  does  include  "the  con- 
struction of  all  necessary  sewers  and  con- 
nections, along  the  route  of  the  railroad ;  also 
the  necessary  support,  maintenance,  readjust- 
ment and  reconstruction  of  vaults  adjacent  to 
buildings,  pipes,  tubes,  conduits,  subways  or 
other  subsurface  structures ;  the  support  and 
care  including  underpinning  where  necessary 
of  all  buildings,  monuments,  surface,  subsur- 
face and  elevated  railroads  and  other  struc- 
tures, etc.,  affected  by  or  interfered  with  dur- 
ing the  construction  of  the  work ;  also  the 
restoration  of  the  sidewalks  and  the  tempo- 
rary paving  and  maintenance   of   roadways." 

The  above  figures  are  not  presented  as  a 
conclusive  analysis,  but  simply  for  general 
comparison  with  the  costs  of  the  original, 
City  Subway  as  published  in  our  issue  of 
April  13,  1910,  and  with  the  unit  costs  as 
given  in  Gillette's  "Handbook  of  Cost  Data." 

In  presenting  these  figures  the  question  nat- 
urally arises  as  to  how  they  compare  with 
the  costs  of  the  subway  lines  already  built. 
The  average  cost  per  mile  of  single  track  of 
the  present  subways  ran  about  $785,000.  This 
IS  some  40  per  cent  less  than  the  smallest 
figure  per  mile  of  single  track  which  is  given 
above.  The  figures  which  we  present  are,  it 
must  be  observed,  for  only  a  portion  and  the 
most  expensive  portion  of  the  Tri-Borough 
Subway.  Combining  these  bids  with  the  esti- 
inated  -costs  of  the  remaining  sections  of  line 
we  have  a  cost,  according  to  the  engineers 
of  the  Public  Service  Commission  of  $1,017,- 
000  per  mile  of  single  track  line.  This  is  about 
30  per  cent  more  than  the  present  subways 
cost.  The  Tri-Borough  Subway  will,  how- 
ever, line  for  line,  have  a  greater  capacity. 
Besides  the  conditions  of  construction  are 
more  expensive  than  they  were  for  the  orig- 
inal  subway. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Tests    to    Determine    the    Effects    of 
Frost  on-Coaccete  and  Methods  of 
..Concrete  Work  in  Freezing 
Weather.* 

Tlie  .general  practice  a  few  years  4go  was 
.to  bring  all  concrete  work  to  an  abrupt  close 
at  the  approach  of  cold  weather,  and  concrete 
structures  that  could  have  been  completed 
and  in  use  long  before  work  was  again  re- 
sumed were  permitted  to  remain  in  their  in- 
completed conditiori  throughout  the  winter. 
Of  late  years,  however,  conditions  have 
changed  somewhat,  and  a  large  amount  of 
concrete  work  has  been  successfully  carried 
on  at  the  season,  during  which  a  few  years 
ago  contractors  were  idle,  and  would  have  ex- 
perienced considerable  difficulty  in  obtaining 
permission  to  proceed  with  the  work  had  they 
cared  to  do  so. 

The  satisfactory  results  obtained  where  the 
work  has  been  properly  handled  have  served 
as  an  incentive  for  increased  activity  during 
the  winter  months,  but  we  wish  to  caution 
against  the  growing  disregard  of  the  import- 
ance of  properly  placing  and  protecting  con- 
crete work  in  freezing  weather.  Serious  ac- 
cidents and  examples  of  unsatisfactory  work 
done  by  freezing  are  far  too  numerous,  and 
the  practice  of  mixing,  placing  and  protecting 
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concrete  in  cold  weather  in  the  same  manner 
as  in  warm  weather  is  most  certainly  to  be 
'  eonctemned.  •■••-"      -  -     ~ 

Just  what  should  be  considered  good  prac- 
tice in  handling  concrete  during  freezing  weath- 
er is  a  question  upon  which  there  is  consider- 
able difference  of  opinion  amongst  engineers 
and  contractors.  That  low  temperatures  ma- 
terially retard  the  hardening  of  concrete  is 
admitted  by  all,  and  while  there  is  some  dif- 
ference of  opinion  as  to  the  ultimate  effect  of 
freezing  upon  Portland  cement  concrete,  the 
general  opinion  is  that  freezing  "will  not  dam- 
age concrete  that  has  had  a  chance  to  harden 
under  favorable  conditions  for  from  24  to  48 
hours.  The  freezing  simply  retards  the 
process  of  hardening,  which  again  proceeds 
under  favorable  conditions,  and  the  concrete 
eventually  obtains  its  full  strength. 

On  the  other  hand,  concrete  that  is  frozen 
before  the  action  of  hardening  has  started  is 
not  apt  to  be  permanently  injured,  if  upon 
thawing  it  is  not  again  frozen  until  it  has  had 
a  chance  to  harden  sufficiently  to  withstand 
the  action  of  subsequent  freezing.  But  alter- 
nate freezing  and  thawing  at  comparatively 
short  intervals,  which  allows  the  intermittent 
■  action  of  hardening,  is  very  apt  to  damage 
■oncrete.  It  is  .this  latter  condition  that  al- 
most always  occurs  iri  .  actual,  practice,  and 
which  makes  it  imperative  to  mix  and  place 
concrete  in  such  a  manner  as  to  insure  proper 
hardening  during  the  first  few  days. 

Interesting  and  valuable  experiments,  were 
oiidnr-terl    ,-if    ihc    Watcrtnwn    .Arsenal    some 


years  ago,  the  results  of  which  demonstrate 
very  clearly  the  effect  of  low  temperatures 
upon  the  strength  of  cements  and  cement 
mortars.  Cubes  of  different  mixtures  were 
placed  in  a  cold  storage  warehouse  where 
some  of  them  were  subjected  to  a  temperature 
of  39°  F.  and  some  to  a  temperature  of  0°  E. 
Those  subjected  to  the  lower  temperature 
were  mi.xed  and  molded  at  a  temperature  be- 
low freezing.  All  cubes  were  subjected  to  the 
temperature  noted  as  soon  after  mixing  as 
was  practicable,  and  before  being  tested  were 
kept  at  a  temperature  of  70°  for  the  number 
of  days  indicated.  The  results  obtained  on 
cubes  composed  of  a  1:1  Portland  cement 
mortar  are  tabulated  below.  Each  strength 
shown  is  the  average  compressive  strength  in 
pounds  per  square  inch  of  five  2-in.  cubes: 

The  results  show  quite  plainly  that  during 
exceptionally  low  temperatures  the  action  of 
hardening  is  practically  suspended  and  tliat  a 
marked  increase  iri  age  is  accompanied  by  a 
comparatively  slight  increase  in  strength ;  also 
that  frozen  concrete  when  subjected  to  favor- 
able conditions  will  show  a  marked  gain  in 
strength.  It  will  be  noted  that  all  cubes  sub- 
jected to  a  temperature  of  70°  for  7  days 
show  practically  the  same  strength,  irrespec- 
tive of  the  length  of  time  they  have  been  froz.- 
cn,  and  that  the  12-day  strength,  7  days  at  70° 
and  5  days  at  0°,  is  over  70  per  cent  greatex 
than  the  91-day  strength,  90  days  at  0°  and  1 
day  at  70°. 

The  Universal  Portland  Cement  Co.  during 
the  past  year  conducted  an   extensive  investi- 
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gation  of  the  effect  of  low  temperatures  on 
the  strength  of  Portland  cement  concrete. 
Eight-inch  cubes  of  a  1:2:4  concrete  with  ten 
fiifferent  brands  of  American  Portland  cement 
were  subjected  to  various  temperature  condi- 
tions at  a  cold  storage  warehouse  and  broken 
at  different  periods  up  to  and  including  three 
months.     The  results  obtained  upon   cubes  of 


Portland  cement  and  shows,  for  example,  that 
those  stored  at  a  temperature  of  70°  for  90 
days  developed  a  strength  of  approximately 
1,925  lbs.  per  sq.  in.,  while  those  stored  at  10° 
F.  for  90  days  had  a  strength  of  but  about 
710  lbs.  per  sq.  in. 

The  cubes  placed  in  cold  storage  were  all 
left  in  the  molds  and  subjected  to  the  tem- 


expected  during  the  time  that  the  concrete  is 
frozen.  Similarity  in  the  behavior  of  all 
brands  of  cement  when  subjected  to  low  tem- 
peratures is  also  to  be  noted. 

These  and  numerous  other  laboratory  re- 
sults, together  with  those  obtained  in  every 
day  practice,  show  the  folly  of  attempting  to 
carry     on     concrete    construction    during    the 


Days  at 

Days  at 

Strength 

39°  P. 

70°  F. 
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388 
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every  brand  stored  at  a  temperature  of  about 
70°  F.,  what  might  be  termed  normal  or  sum- 
mer conditions,  are  graphically  shown  in  the 
upper  diagram  of  Fig.  1,  and  the  results  on 
cubes  stored  at  a  temperature  of  10°  F.,  win- 
ter conditions,  in  the  lower  diagram.  The  fig- 
ures at  the  bottom  of  the  diagram  indicate 
the  age  in  days  of  the  cubes  when  broken,  and 


perature  indicated  as  soon  after  making  as 
practicable.  These  cubes  were  all  stored  at  a 
temperature  of  between  50°  and  60°  F.  for  7 
days  before  being  tested,  to  give  them  suffi- 
cient strength  to  be  readily  handled  and  to 
make  sure  that  they  had  been  completely 
thawed  out,  so  the  results  plotted  in  the  lower 
diagram  really  represent  the  7-day  strength  of 


AGE  OF  CUBES  IN  DAYS. 
Diagram  Showing  Effect  of  Temperature  on    Strength  of  Concrete. 


those  along  the  left  hand  edge  their  compres- 
sive strength  in  pounds  per  square  inch  at 
each  period.  Each  line  in  a  diagram  repre- 
sents a  different  brand  of  cement,  similar 
lines  in  each  diagram  showing  the  behavior 
of  the  particular  brand  under  the  two  different 
■temperature  conditions.  The  solid  black  line 
in  each  diagram  represents  the  results  ob- 
tained   on    the    cubes    made    with    Universal 


specimens  stored  at  10°  F.  for  the  period  indi- 
cated. 

A  comparison  of  the  two  diagrams  clearly 
indicates  what  a  marked  effect  different  tem- 
perature conditions  have  on  the  strength  of 
Portland  cement  concretes.  While  under  nor- 
mal conditions  an  increase  in  age  is  accompa- 
nied by  an  increase  in  strength,  especially  at 
the  short  time  periods,  no  such  gain  is  to  be 


winter  months  without  taking  proper  precau- 
tions to  counteract  the  action  of  freezing.  A 
given  amount  of  heat  expende<l  in  heating  ma- 
terials and  protecting  the  work  from  freezing 
immediately  after  placing  will  be  infinitely 
more  effective  than  an  equivalent  amount  of 
heat  expended  in  attempting  to  hasten  the 
hardening  of  concrete  that  has  been  mixed 
with  cold  materials  and  subjected  during  the 
next  few  days  to  unfavorable  conditions. 

A  case  is  reported  where  it  was  possible  to 
remove  the  forms  from  an  upper  floor  con- 
creted during  favorable  weather  conditions 
late  in  April  before  those  of  the  floor  directly 
beneath,  which  was  constructed  during  cold 
weather  in  February,  yet  the  lower  floor  was 
subjected  to  the  same  favorable  weathgf  con- 
ditions which  influenced  the  hardening  of  the 
upper  one,  and  was,  in  addition,  nearly  two 
months  older.  During  the  construction  of  an 
8-story  reinforced  concrete  building,  where 
the  work  progressed  at  the  rate  of  about  two 
stories  in  three  weeks,  it  was  found  necessary 
to  use  eight  sets  of  floor  forms.  While  they 
were  concreting  the  lower  three  or  four 
stories,  the  temperature  was  close  to  but 
rarely  went  below  freezing,  and  the  contract- 
ors did  not  consider  it  necessary  to  heat  ma- 
terials or  protect  the  work.  During  the  con- 
creting of  the  fourth  story  the  weather  turned 
exceptionally  cold.  The  work  was  housed  in 
with  canvas,  heated  with  salamanders  and  the 
water  used  for  mixing  concrete  heated.  An 
examination  of  the  work  showed  that  the  con- 
crete in  the  upper  floors  when  but  a  week  or 
ten  days  old  was  stronger  and  better  than  that 
in  the  lower  floors,  which  were  many  weeks 
older.  Had  the  contractor  taken  the  precau- 
tions at  the  beginning  that  were  taken  later  on. 
only  about  half  as  much  lumber  would  have 
been  required  for  forms,  and  the  extra  cost  of 
handling  the  work  would  have  been  but  a 
fraction  of  that  for  these  additional  forms. 

As  an  example  of  the  benefit  to  be  derivti'd 
from  the  proper  handling  of  winter  work  the 
experience  of  a  contractor  during  the  con- 
struction of  a  reinforced  concrete  bridge  will 
answer.  The  bridge  consisted  of  three  three- 
centered  arches  hax'ing  a  clear  span  of  110  ft. 
each.  While  the  arches  proper  were  being 
concreted  the  weather  turned  quite  cold,  from 
12  to  15  ins.  of  ice  forming  on  the  river. 
Nineteen  days  after  the  center  span  was  con- 
creted a  warm  rain  set  in.  resulting  in  a  flood 
which  carried  away  the  false  work  and  center- 
ing for  this  span,  but  did  not  result  in  any 
damage  to  the  bridge.  The  materials  for  the 
concrete  were  thoroughly  heated,  being  deliv- 
ered to  the  mixer  at  an  average  temperature 
somewhat  above  blood  heat,  and  as  soon  as 
the  concrete  was  deposited  it  was  protected 
with  a  covering  of  tar  paper  and  boards.  The 
proper  handling  of  the  work  in  this  case 
probably  prevented  the  total  destruction  of  the 
middle  span  when  the  forms  were  accidentally 
removed  long  before  the  intended  time. 

These  and  numerous  other  examples  in 
every  day  practice  clearly  illustrate  that  win- 
ter work  can  not  and  should  not  be  handled  in 
the  same  manner  as  summer  work. 

The  proper  precautions  necessary  to  insure 
satisfactory  results  with  concrete  during 
freezing  weather  depend  very  much  upon  the 
class  of  construction,  large  plain  mass  work 
such  as  retaining  walls  and  abutments  not  re- 
quiring the  same  care  and  protection  as  thin 
walls,  columns,  beams  and  floor  slabs.  Elab- 
orate  and   expensive   plants    for   heating   the 
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materials  and  protecting  the  work  have  heen 
constructed  and  successfully  used  on  impor- 
tant work,  but  the  additional  equipment  con- 
sidered necessary  for  winter  work  is  really 
comparatively  limited,  consisting  simply  of  a 
sufficient  amount  of  canvas  for  housing  in  or 
covering  the  work,  salamanders  or  some  other 
form  of  heaters  for  maintaining  a  temperature 


than  2-"  p.  Caluim  chloride  has  been  used  in 
place  of  salt  for  the  same  purpose  and  appar- 
ently gives  very  good  results.  In  one  case 
where  commercial  muriatic  acid  was  used 
to  prevent  freezing,  a  small  amount  of  acid 
being  added  to  the  mixing  water,  the  results 
obtained  were  not  entirely  satisfactory,  and 
the    present    unsatisfactory    condition    of    the 


Fig.    1 — Reinforced    Concrete   Foot-bridge   at    iVIizen    Head,    Ireland. 


above  the  freezing  point  and  some  provision 
for  heating  materials. 

Half  cylinders  of  sheet  steel  set  directly 
upon  the  ground  in  the  form  of  an  arch  make 
a  simple  form  of  sand  heater,  as  also  do 
lengths  of  metal  culvert  pipe  closed  at  one  end 
and  provided  wtih  a  short  piece  of  smaller 
pipe  for  a  flue.  Sand  and  stone  may  be  heated 
by  piling  directly  upon  pipe  coils  supplied  with 
steam  or  by  covering  with  tarpaulins  and  ap- 
plying the  steam  directly  to  the  material  to  be 
heated.  Where  the  materials  are  delivered  in 
cars  excellent  results  can  he  obtained  by  this 
latter  method.  For  heating  water  the  com- 
mon practice  of  relying  upon  a  .steam  pipe 
placed  in  an  ordinary  barrel  is  not  to  be  rec- 
onunended ;  the  water  is  generally  used  ,  too 
fast  to  permit  of  its  being  properly  heated  by 
this  method.  A  suitable  tank  should  be  pro- 
vided, the  water  being  heated  by  means  of  a 
coil  supplied  with  steam  from  the  boiler  sup- 
plying the  mixer  engine  or  from  one  erected 
for  this  purp(jse.  The  size  of  the  tank  will  of 
course  depend  upon  the  amount  of  water 
needed  and  the  time  required  for  heating  it. 

Work  can  be  successfully  carried  on  during 
freezing  weather  by  either  one  or  both  of  two 
methods ;  heating  the  concrete  materials  and 
then  iirotecting  the  work  until  it  has  had 
a  chance  to  harden,  or  for  temperatures"  but 
little  below  freezing  by  lowering  the  freez- 
ing point  of  the  concrete.  This  latter  method 
is  probably  the  simplest  and  cheapest  but  not 
the  best,  and  consists  of  adding  some  sub- 
stances to  the  concrete  that  will  reduce  its 
freezing  point.  Only  those  substances  that 
have  -no  effect  on  the  strength  and  durability 
of  the  concrete  can  be  used.  Ordinary  salt 
is  most  commonly  used  for  this  purpose  and 
experiments  indicate  that  while  the  addition 
of  a  limited  amount  of  salt  retards  the  harden- 
ing somewhat  and  lowers  the  initial  strength, 
the  ultimate  strength  of  the  concrete  is  not 
affected  by  its  use.  Even  when  salt  is  used 
it  is  important  that  the  aggregate  be  free 
from  frost  as  it  is  impossible  to  properly 
mix  such  materials.  Approximately  one  per 
cert  by  weight  of  salt  to  the  weight  of  the 
water  is  required  for  each  degree  F.  below 
freezing,  but  more  than  10  per  cent  of  salt 
should  not  be  considered  safe  and  this 
amount  is  nmt  effective  for  temperatures  lower 


concrete  both  as  to  color  and  strength,  is  un- 
doubtedly due  to  the  use  of  the  acid.  At  any 
rate  the  use  of  acid  in  this  connection  is  not  to 
be  encouraged. 

The  present  day  practice  in  handling  rein- 
forced concrete  building  construction'  during 
the  winter  months  is  practically  as  follows: 
Take  for  example  the  construction  of  a  build- 
ing basing  a  reinforced  concrete  skeleton  and 


IS  possible  to  obtam  sand  and  broken  stone  or 
gravel  that  is  dry  and  free  from  frost  these 
materials  are  usually  not  heated,  but  if  not 
they  should  be  heated.  Al!  water  used  for 
mixing  concrete  is  heated  to  a  temperature  of 
about  100°  F.  and  some  engineers  and  con- 
tractors, in  addition  to  using  hot  water,  add 
about  a  pint  of  salt  per  bag  of  cement  to  the 
mixture.  For  heating  water,  provide  a  tank, 
about  the  size  of  that  on  an  ordinary  street 
sprinkler,  equipped  with  a  special  heating  coil 
supplied  with  steam  from  the  boilers  used  for 
the  mixer  and  hoist.  The  concrete  when  de- 
posited should  be  quite  warm,  this  initial  heat, 
that  supplied  from  the  salamanders  on  the 
floor  below,  and  the  protection  offered  by  the 
forms  keeping  it  from  freezing. 

The  forms  for  the  wall  columns  of  the  next 
story  above  are  placed  first  and  this  story 
housed  in  "with  canvas  as  soon  as  possible. 
Enough  canvas  to  house  in  at  least  two  stories 
at  a  time  is  necessary,  salamanders  being  kept 
Inirning  on  each  floor  during  the  time  the 
housing  is  in  place.  Work  handled  in  this 
manner  progresses  but  little  slower  than  simi- 
lar work  concreted  under  favorable  weather 
conditions,  and  while  it  is  not  possible  to  re- 
move forms  as  soon  as  is  customary  with 
summer  work,  but  one  additional  set  of  forms 
is  as  a  rule  required.  Where  a  cement  wear- 
ing surface  is  placed  with  the  floor  slab  it  is 
necessary  to  have  the  housing  in  place  and  the 
salamanders  burning  on  each  story  before  de- 
positing concrete,  otherwise  it  would  be  im- 
possible to  properly  finish  the  surface  of  the 
floor. 

Careful  inspection  of  winter  work  is  neces- 
sarv  before  removing  the  forms  and  it  must 
be  remembered  in  this  connection  that  frozen 
concrete,  which  uoon  thawing  has  but  little 
strength,  closely  resembles  thoroughly  hard- 
ened concrete  in  appearance,  and  when  brok- 
en frequently  shows  a  fracture  through  the 
aggregate. 

To  prohibit  placmg  of  concrete  when  tlie 
temperature  is  near  or  below  freezing,  as  is 
frequently  done  in  specifications,  causes  un- 
necessary delays  and  imposes  an  unjust  hard- 
ship upon  the  contractor.  If  concrete  work  is 
properly  handled  it  may  be  successfully  car- 
ried on  irrespective  of  weather  conditions. 
The  cold  weather  clause  in  specifications,  in- 
stead of  nrohiliiting  sliould  be  sn  written  as  to 


Fig.    2 — View    of    IVIizen     Head    Foot-bridge    with  Rib,  Cnly,  Erected. 


floors,  and  with  wooden  floors  on  top  of  those 
of  concrete,  .-\fter  completing  the  forms  for 
the  first  story  columns  and  second  story  floor 
slabs,  beams  and  girders,  but  before  deposit- 
ing any  concrete,  the  entire  area  is  housed  in 
with  canvas  and  heated  with  salamanders  to  a 
temperature  of  about  ()0°  or  70°   E.     Where  it 


permit  of  construction  during  freezing  weath- 
er, provided  proper  precautions,  which  should 
be  specified,  are  taken. 

While  winter  work  will  entail  some  addi- 
tional expense,  depending  upon  the  class  of 
construction,  there  are  also  advantages  to  be 
obtained  at  this  time  of  the  year  which  com- 
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pensate  tor  this  aiKlitional  cost.  Labor  is  very 
apt  to  be  cheaper  and  more  plentiful  and  the 
same  is  true  to  sotrie  extent  of  the  materials 
of  construction,  deliveries  of  which  are  more 
prompt.  This  is  a  consideration  of  much  im- 
portance, as  those  will  affirm  who  have  had 
work  held  up  for  weeks  and  the  cost  increased 
due  to  the  delays  in  obtaining  materials  during 
the  busy  building  season. 

Where  conditions  and  importance  of  the 
work  will  warrant  this  slight  extra  expense. 
concrete  construction  may  be  carried  on  dur- 
ing the  severest  winter  weather  v^th  the  as- 
surance that  it  will  be  entirely  satisfactory, 
providing  proper  precautions  are  taken  in  plac- 
ing and  protecting  the  work. 


A    Boldly    Designed    Reinforced    Con- 
crete Bridge. 

I'"or  light  and  holil  design  and  construction 
in  reinforced  concrete  European  engineers  far 
outrank  engineers  on  this  side  of  the  ocean. 
As  an  e.Nample  of  European  practice  and  by  no 
means  an  excejitional  example  we  illustrate  a 
reinforced    cmrreto    arch    footbridye    recenlly 


constructed  in  Ireland.  We  are  indebted  to 
cV/icr.'/c  and  Coiislnnlional  Engineering  for 
the  description   which   follows : 

This  bridge  was  erected  to  provide  access  to 
Clogban  Island  at  Mizen  Head,  the  extreme 
.southwest  point  of  Ireland,  on  which  the 
Commissioners  of  Irish  Liglits  have  built  a 
fog-signal  station.  riic  island  is  saparated 
from  the  mainland  by  an  inlet  of  the  sea,  and 
the  site  chosen  for  the  bridge  necessitated  a 
span  of  172  ft.  at  a  level  of  loO  ft.  above  the 
sea.  Designs  were  called  for,  and  Mr.  C.  W. 
Scott,  Engineer  to  the  Commissioners,  chose 
the  design  sent  in  by  Mr.  M.  Noel  Ridley,  of 
Westminster,  for  a  bridge  in  reinforced  con- 
crete under  Ridley  &  Cannnel  I^atents.  .^ 
concrete  bridge  was  i)referred  to  ,1  steel  bridge, 
for  which  several  cheaper  designs  were  sent  in. 
as  the  maintenance  of  the  latter  wcndd  be  so 
costly  and  the  life  so  short  in  such  an  exposed 
position  where  the  bridge  is  often  shiothercd  in 
spray  and  wet  fogs  are  prevalent.  The  con- 
tract was  placed  in  the  hands  of  Messrs.  .Alfred 
Thorne  &  Sons,  of  Westminster. 

The  bridge  is  !7"2  ft.  long  in  one  span  and 
i<    lit    tbo    thmugli    arch    type,    the    ribs    being 


parabolic  curves  with  a  versed  sine  of  30  ft., 
and  are  of  rectangular  section  3  ft.  by  1  ft. 
at  the  springing,  and  1  ft.  0  ins.  x  1  ft.  at  the 
crown.  The  ribs  are  parallel  in  the  center 
portion,  5  ft.  G  in.  centers,  but  where  the  foot- 
way cuts  through  at  the  quarter  spans  they 
.splay  out.  being  I-')  ft.  centers  at  the  abutments, 
and  are  connected  by  wind-bracing;  this  is  to 
give  stability  under  wind  pressure  as  the 
liridge  is  ^o  narrow.  The  footway  is  4  ft.  6 
ins.  wide  between  the  horizontal  beams,  and  is 
■">  ins.  thick  at  the  center,  including  the  grano- 
lithic surface ;  the  beams  are  15x9  ins.  and 
the  reinforcement  is  made  continuous  from  end 
to.  end  by  rigi(l  connections,  and  is  anchored  to 
the  rock  on  either  side  to  stiffen  the  bridge 
under  unequal  loading.  'J'he  trestles  and  wind- 
bracing  are  of  !lx!)-in.  section,  and  the  hangers 
Oxfi  ins.  The  handrail  is  of  reinforced  con- 
crete with  -l-in.  octagonal  rails,  and  posts  9x6 
ins.  to  '>x(i  ins. 


The  Paris-Versailles  Road  in  France  has 
an  automobile  traffic  of  from  o,000  to  10,000 
cars  per  day.  It  is  made  dustless  by  applying 
a   surface   coating  of  '-'r 


EARTH      AND      ROCK      SECTION 


Methods  of  Excavating    Canal    Prism 
Using  a  Bridge  Conveyor  Excavat- 
or   with    Costs    of    Work    for 
Twenty-four    Consecutive 
Months. 

The  bridge  conveym-  excavator  illustrated 
in  the  accompanying  engraving  at  work  on 
Contract  6  of  tbe  New  York  State  Barge 
Canal  is  perhaps  the  most  costly  excavating 
machine  ever  used  in  canal  work  if  we  except 
possibly  certain  large  dredges.  It  cost  erected 
and  completely  equipped  about  $ln.").(uui.  The 
machine  is  an  adaptation  to  earth  and  ro.ck 
e.xcavation  of  a  type  of  conveyor  excavator 
long  employed  at  Great  Lake  ports  for  unload- 
ing ore  vessels.  In  its  new  lield  it  has  proved 
to  be  a  fairly  economical  excavator  but  not 
more  economical  probably  than  several  other 
devices  used  on  the  canal  and  whose  first  cost 
was   far  smaller. 

No  section  of  tbe  Barge  Canal  work  is  per- 
haps better  adapted  to  the  use  of  a  machine 
of  the  type  and  magnitude  shown  than  tbe 
section  known  as  Contract  6.  This  contract 
section  is  3%  miles '  long  through  very  level 
countr)'.  Some  2%  miles  of  the  section  arc 
in  rock  cuts  from  12  to  36  ft.  deep  with  an 
over  burden  of  from  2  to  12  ft.  of  earth.  The 
amount  of  rock  to  be  excavated  was  some 
1.500,000  cu.  yds.  The  canal  section  in  rock 
called  for  by  tke  plans  had  a  bottom  width  of 
P4  ft.,  with  vertical  channeled  sides  to  14% 
ft.  above  grade,  then  10  on  1  rock  slopes  and 
1  on  1%  eartli  slopes.  After  work  was  begtm 
it  was  proved  that  this  cross-section  could  not 
be  secured  throughout.  For  about  1  mile  near 
the  west  end  of  the  section  the  rock  proved  to 
be  too  soft  for  channeling  and  also  to  disin- 
tegrate rapidly  on  exposure.  Here  the  cross- 
section  was  changed  to  a  trapezoid  with  a 
bottom  94  ft.  wide  and  side  slopes  of  2  on  1. 
Obviously  these  conditions,  tbe  level  ground, 
the  depth  and  width  of  excavation  and  the 
amount  of  material  to  be  handled,  aligned  the 
suitability  of  such  a  device  as  the  bridge  con- 
veyor. The  level  ground  made  possible  the 
moving  of  the  conveyor  bodily  along  the  canal 
while  the  depth,  of  cut  and  consequent  height 
of  spoil  banks  necessitated  a  machine  able 
to  make  a  vertical  lift  of  Ti'  to  8(1  ft.,  suc- 
ceeded by  a  rapid  lateral  movement  over  the 
spoil  banks.  At  any  rate  the  bridge  conveyor 
excavator  was  decided  upon  by  the  contractor 
and  was  designed  for  him  by  Hoover  &  Ma- 
son, engineers,  of  Chicago,  and  constructed 
and  erected  in  1907  by  the  Pittsburg  Steel 
Construction    Co. 

Tbe  view  Fig.  1  indicates  tbe  construction 
of  the  conveyor  excavator.  It  consists  of  a 
two-truss  "bridge"  supported  by  two  steel 
towers  and  having  a  contilever  arm  extending 


beyond  the  towers  over  the  spoil  banks  on 
each  side.  The  bottom  chords  of  the  "bridge" 
carry  tbe  truck  on  which  the  bucket  trolley 
moves.  The  towers  are  90  ft.  high  and  each 
rests  on  a  "car"  consisting  of  a  framework  of 
>teel  girders  riding  on  32  car  wheels.  The 
wheel  base  of  these  cars  is  3(i  ft.,  and  the  cars 
run  on  structural  gage  tracks,  one  on  each 
side  of  the  canal.  One  tower,  that  adjacent  to 
the  shorter  cantilever  arm.  is  rigidly  attached 
tfi  the  car  frame.  Tbe  opposite  tower  rests 
on  its  car  frame  on  two  sets  of  roller  bear- 
ings. One  set  of  roller  bearings  permits  the 
tower  to  move  across  tbe  car  in  the  line  of  the 


plans  called  for  the  earth  to  be  wasted  on 
one  bank  and  the  rock  on  the  opposite  bank. 
The  ratio  between  the  lengths  of  tbe  canti- 
levers is  the  r;\tio  between  the  widths  of  spoil 
banks  as  figured  on  the  engineers'  estimates 
of  the  amounts  of  earth  and  of  rock  excava- 
tion. The  longer  arm  was  to  provide  for  the 
larger  rock  spoil  bank.  It  may  be  noted  here 
that  this  original,  plan  for  tbe  separation  of 
the  earth  and  the  rock  spoil  has  not  proved 
to  be  completely  practicable  and  has  been  only 
jjartially  accomplished. 

4'be  operating  mechanism  consist  first  of  the 
mechanism    for  operating  and   controlling  the 


Fig.     1 — Bridge     Conveyor     Excavator     on     Section    6,  New  York  State  Barge  Canal. 


.axis  of  the  "bridge";  the  other  set  permits  the 
tower  to  swing  on  an  arc  lengthwise  of  the 
car  or  at  right  angle  to  the  axis  of  the  bridge. 
As  will  be  seen,  the  first  set  of  roller  bear- 
ings permits  a  certain  A-ariation  in  distance 
between  the  cars,  and  the  second  set  permits 
one  end  of  the  bridge  to  be  "swung"  ahead  of 
the  other  when  occasion  demands.  The  total 
amount  of  this  swing  is  an  arc  of  17°. 

The  cantilever  arms  differ  in  length,  that 
adjacent  to  the  fixed  tower  being  96  ft.  span 
and  the  opposite  one  being  128  ft.  span.  The 
reason   for  this   design   was   that   the   original 


excavating  bucket,  .m.i  >vciiiui  ui  the  mechan- 
ism for  moving  the  conveyor  along  the  work. 
-Ml  this  mechanism  is  operated  by  electric 
power.  A  service  transmission  line  along  the 
canal  brings  current  at  4,10n  volts  a.  c.  front 
the  plant  of  the  Rochester  Railway  &  Light 
Co.,  to  a  transformer  car  attached  to  one  of 
the  towers  and  traveling  with  tbe  conyeyor. 
At  this  point  the  4.100-volt  alternating  cur- 
rent is  ;ransformed  to  260-volt  direct  cur- 
rent and  led  to  the  various  operating  motors. 
One  ^et  of  feeders  passes  up  the  tower  to 
•  ;ct  rails  suspended  from  the  lower 
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TABLE-  I.— SCHEDULiE    .OF    OPERATION    OF    BRIDGE    CONVEYOR    EXCAVATOR    FOR    24 
'■  •'   i     ■  -  MONTHS. 


l*'^ 


.B>' 


Month. 


1908.  0> 

January    11.579 

February    10,550 

March    27.882 

April    7,209 

May    31,699 

June     .•. 31.905 

July     31,648 

August    23,187 

September    23,608 

Octdber     21,475 

November    21,922 

December    10,944 

1909. 

January    :.... 21.421 

February  ■.'..;. 17,624 

March    .....V 19.142 

April    ■. -21,254 

May    27,007 

June    19,387 

July     33,850 

August    24,398 

September    27,778 

Octeber    17,035 

No^SOiber 19,350 

DecfeiWber    3,552 


fO  o 


OS 


4,062 
812 
4,465 
3.194 
4,165 
474 


Xu 
«3 


i-  O 


12,317 
6.617 


469 

706 
674 
670 
622 
573 
438 


572 
493 
456 
462 
530 
461 
627 
542 
591 
516 
510 
355 


Hard  shale. 
Hard  shale. 
Hard  shale. 
Hard  shale. 
Hard  shale. 
Liimestone. 
Hard  shale. 
Hard  shale. 
Limestone. 
Limestone. 
Limestone 
Limestone 

Limestone. 
Limestone. 
Limestone. 
Limestone. 
Limestone. 
Limestone. 
Limestone. 
Limestone- 
Limestone. 
Limestone- 
Limestone. 
Limestone. 


$ 

375.00 

5,150.00 

250.00 

•8,500.00 

155.00 

13,600.00 

165.00 

75.64 

149.55 

139.80 

13.98 

23.30 


p  o 

O  a 

% 

580.00 

400.00 

945.00 

480.00 

1,265.00 

1,485.00 

1,430.00 

1,430.00 

1,155.00 

1,347.00 

1,265.00 

1,045.00 


Totals    510,406    39,721 


1,347.00 

990.00 

3,715.50  1,155.00 

20.00  1,265.00 

1,402.00 

1,402.00 

1,485.00 

1,237.00 

1,292.50 

907.50 

1,045.00 

275.00 

$22,332.77  $26,630.00 


$ 
.0244 
.0181 
.0155 
.0578 
.0161 
.0146 
.0156 
.0181 
.0191 
.0251 
.0214 
.0152 

.0178 
.0185 
.0288 
.0232 
.0205 
.0264 
.0148 
.0155 
.0121 
.0279 
.0235 
.0170 


0£ 

% 

.0523 
.0662 
.0643 
.0672 
.0653 
.0647 
.0837 
.0851 
-0566 
.0802 
.0900 
.0463 

.0543 
.0885 
.1019 
.0995 
.0784 
.0472 
.0421 
.0624 
.0508 
.0928 
.0737 
.1025 


■"£  ^' 

«  u    . 

O  I'  tj 

% 

.3919 

.8343 

.1851 

.1137 

.1670 

.253 

.153 

.177 

.228 

.263 

.258 

.225 

.205 
.284 
.449 
.281 
.218 
.283 
.191 
.265 
.226 
.327 
.280 
1.1603 


to  > 
O  CS 


CO 

% 

.4686 
.9186 
.2649 
.2387 
.2484 
.3323 
.2523 
.2802 
.3037 
.3683 
.3694 
.2865 

.2771. 
.3910 
.5787 
.4037 
.3169 
.3566 
.2479 
.3429 
.2939 
.4477 
.3772 
1.3798 


,.   'High  cost  of  repairs  due  to  fire. 

■     tHigh  cost  of  repairs  due  to  replacing  bucket 


chords  of  the  bridge.  From  these  rails  it  is 
taken  by  contact  shoes  on  the  trolley  and  con- 
veyed to  a  switchboard  and  controllers  in  the 
trolley  cab.  Another  set  of  feeders  runs  to 
foiri-  30-hp.  motors  which  move  the  con- 
veyor along  the  work.  These  motors  are 
geared  to  drums  carrying  cables  the  ends  of 
which  are  led  ahead  to  deadmen  on  opposite 
banks  of  the  canal.  To  control  the  travel  of 
the  conveyor  there  is  an  electric  brake  on  each 
car;  these  brakes  are  applied  automatically 
when  the  current  is  shut  off  from  the  motors. 

The  trolley  is  propelled  back  and  forth  along 
the  "bridge"  by  two  60-hp.  motors,  and  a 
round  trip  from  the  middle  of  the  bridge  to 
either  end  and  return  requires  about  1%  min- 
utes including  the  time  for  dumping  the 
bucket.  An  air  brake  is  arranged  to  stop  the 
trolley  at  any  desired  point  and  there  is  also 
an  electric  emergency  brake  to  prevent  over- 
running in  case  of  failure  of  the  air  brake. 
Air  for  this  brake  and  also  for  the  brakes  on 
the  hoist,  which  are  mentioned  later,  is  sup- 
plied by  a  small  electrically  driven  compres- 
sor located  on  the  trolley. 

The  bucket  is  of  the  clam-shell  type  and  is 
operated  by  two  pairs  of  cables,  one  for  open- 
ing and  one  for  closing  the  jaws.  Each  pair 
of  cables  is  wound  on  a  separate  drum  and 
each  drum  is  operated  by  two  80-hp.  motors. 
To  lower  the  bucket  the  closing  cables  are  run 
slack  and  the  opening  cables  sustain  the 
bucket  until  it  touches  the  ground  when  the 
opening  cables  are  also  slacked  off  to  permit 
the  jaws  to  bury  themselves  in  the  spoil.  As 
soon  as  the  bucket  is  buried,  the  closing  cables 
are  hauled  in  to  close  the  jaws  and  then  both 
pairs  of  cables,  opening  and  closing,  are  oper- 
ated to  hoist  the  bucket  and  its  load.  The 
combined  power  of  all  four  motors  or  320-hp. 
is  thus  available  for  hoisting.  The  controllers 
for  the  bucket  operating  drums  are  inter-con- 
nected with  air  brakes  so  that  as  soon  as 
power  is  tlirown  off  the  drums  are  locked  fast 
and  .the  bucket  can  be  lowered  only  at  will. 
Figure  2  shows  the  construction  of  the  bucket 
guite  clearly.  It  weighs  9  tons  and  has  a 
nominal-  capacity  of  8  cu.  yds.  The  actual 
load  grasped,  however,  averages  more  nearly 
3  cu.  yds.  A  single  operator  in  the  trolley  cab 
controls  all  movements  except  that  of  pulling 
the  conveyor  ahead  which  is  directed  from  a 
cab  in  one  of  the  towers  by  the  oiler. 
',  ,The  method  of  operation  is  to  break  up 
tJie  rock  by  blasting,  station  the  bridge  over 
the  pit  and  e.xcavate  and  convey  the  spoil  to 
the  spoil  bank  by  the  grab  bucket.  The  work 
of  the  bridge  conveyor,  therefore,  involves  as 
separate  operations  both  channeling  and  blast- 


ing. These  items  will  be  considered  separate- 
ly. The  conveyor  requires  nominally  three 
men,  an  operator,  an  oiler  and  an  electrician. 
The  full  crew  working  is  larger  and  the  total 


the  calendar  years  1908  and  1909.  During  this 
period  the  machine  was  laid  up  an  aggregate 
of  about  two  months  because  of  repairs  due 
to  a  fire  and  to  the  breaking  of  the  bucket. 
The  schedule  of  output  and  operating  costs 
for  the  24  months  is  given  by  Table  I.  Sum- 
marizing the  figures  of  this  table  we  find  the 
total  output  of  the  machine  to  have  been  510,- 
406  cu.  yds.  of  rock  and  39,721  cu.  yds.  of 
earth  or  a  total  of  550,127  cu.  yds.  This  is 
an  average  of  22.922  cu.  yds.  per  month.  The 
cost  per  cubic  yard  figures  out  as  follows: 

Item.  Per  cu.  yd 

Repairs     $0.0400 

Electric  power   0.0484 

Drilling    0.0212 

Blasting     0.071f. 

Removal  of  spoil 0.3091 

Total     $0.4902 

This  cost  does  not  include  interest  or  de- 
preciation. 

The  method  of  blasting  is  to  drill  parallel 
rows  of  holes  across  the  prism  and  break 
down  a  working  face.  The  rows  of  holes  are 
spaced  from  20  to  22  ft.  apart  and  the  holes 
in  each  row  are  spaced  from  17  to  18  ft.  apart. 

DuPont  40  per  cent  powder  is  used.  The 
following  statement  gives  the  cost  of  drilling 
for  four  months,  April  to  July,  inclusive,  of 
1908: 

The  original  contractor  for  the  work  was 
F.  A.  Maselli,  who  died ;  since  his  death  the 
work  has  been  under  supervision  of  Mr.  E.  J. 
Govern,  Consulting  and  Constructing  Engi- 
neer, of  Rochester,  N.  Y.  The  work  is  on 
the  Western  Division  of  the  canal  of  which 
Mr.  T.  W.  Barrally  is  Division  Engineer 
Mr.  T.  J.  Morrison  is  Resident  Engineer  in 
charge  of  Residency  No.  9-B..  and  Mr.  B.  L 


Fig.    2 — Grab    Bucket  for   Bridge  Conveyor    Excavator. 


wage  charge  per  8-hour  day  includes  the  fol- 
lowing items : 

1  operator  at  $6 J6.00 

1  electrician  at  $4 4.00 

1  oiler   at    $3.25 3  25 

2  to  5  laborers  at  $1.50  and  $1.60 $3.00  to  8.00 

1  team  at  $4 4.00 

1  watchman  at  $2 2.00 

Bookkeeper,  part  time  at $125  per  mo. 

Timekeeper,  part  time  at 80  per  mo. 

Superintendent,   part  time  at 250  per  mo. 

The   records   of   operation  of  the   conveyor, 
which  have  been   secured,  cover  the  work  of 


Ci-    Rees   is    Engineer   in   charge    of     Contract 
No.  6. 


Concrete  Bridge  Floors. — In  his  report 
for  1909  Mr.  R.  E.  Chadwick,  Bridge  Engi- 
neer, Toronto,  Ont.,  recommends  that  con- 
crete be  used  for  flooring  on  all  new  bridges 
that  are  built.  Taking  the  figures  for  the 
past  ten  years,  the  top  wearing  course  on  the 
wooden  bridge  floors  (2-in.  red  pine)  has  a  life 
of  2.58  years,  and  in  all  cases  fails  bv  wearing 
through. 


am 
-1*0 


s?^ 


Date,   1908- 


April 
May  . 
June 
July  . 


■g-5 

S'P 

CH 

s-O 

35? 

2.cr 

00 

°t^ 

■0 

■o 

20-21 

10-13 

1197 

9.6 

192 

42 

4150 

.348 

20-22 

8-12 

2492 

9.4 

392 

75 

18000 

.20S 

" 

11 

2245 

8.8 

328 

87 

18000 

.2084 

" 

13 

2510 

9.2 

384 

120 

23250 

.198 

November  2t„   1910. 
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Progress  of  Work  on  the  Panama  Ca- 
nal During  the  Year  Ending 
June  30,  1 910.* 

ATLANTIC    DIVISION. 

The  work  in  this  division  embraces  the  con- 
struction of  the  locks  and  dam  at  Gatun,  the 
quarry  at  Porto  Bello,  the  sand  supply  at  Nom- 
brc  de  Dios,  the  excavation  between  the  locks 
and  deep  water  in  the  Carribean.  the  break- 
waters for  the  shelter  of  shipping  and  protec- 
tion of  the  channel  in  Limon  Bay,  municipal 
improvements  in  Colon  and  various  settle- 
ments embraced  within  the  territorial  limits  of 
the  division,  and  such  sanitary  engineering 
construction  as  is  prescribed  by  the  sanitary 
department.    The  work  is  in  charge  of  Lieut 


yd.,  including  plant  charges  and  division  ex- 
penses. 

.•\t  the  close  of  the  fiscal  year  1909  the  un- 
loading cableways  were  in  partial  operation, 
and  the  erection  in  progress  of  the  balance  of 
the  plant.  During  the  year  the  entire  plant 
was  completed  in  time  to  permit  laying  of  con- 
crete on  Aug.  24.  The  unloading  cableways 
were  unable  to  stand  the  strain  required  by 
operating  them  continuously  at  the  speed  nec- 
essary to  secure  the  capacity  called  for  in  the 
specifications,  and  slight  modifications  were 
made  to  reduce  the  speed.  Certain  structural 
weaknesses  in  these  and  the  lock  cableways 
also  developed,  which  were  subsequently  rem- 
edied. 

The  unsatisfactory  operation  developed  dur- 
ing the  early  stages  of  their  use  resulted  in  the 


Mindi  plant  was  in  service  from  November 
to  June,  and  the  plant  at  Dock  13  from  De- 
cember to  April.  To  deliver  material  un- 
loaded by  these  plant  additions  to  the  stock 
pile,  and  to  unload  in  the  stock  pile  sand  se- 
cured from  the  Pacific  division,  a  trestle  179 
ft.  in  length  was  constructed  over  the  east 
sand  tunnel. 

The  unloading  plant  has  been  operated  24 
hours  per  day  since  April,  when  the  search- 
lights w-cre  installed.  The  quantity  of  material 
handled  was  2,458  cu.  yds.  of  large  rock,  358,- 
y65  cu.  yds.  of  crushed  stone,  and  155,458  cu. 
yds.  of  sand,  of  which  the  unloading  cableways 
handled  314,854  cu.  yds.  of  crushed  stone  and 
138,813  cu.  yds.  of  sand.  The  greatest  output 
was  in  June;  during  this  month  the  unloading 
cableways,  five  strands,  handled  64,797  cu.  yds. 


Fig.    1 — View   of   Concrete   Walls   of   Gatun    Locks,  Showing  Steel   Forms. 


Col.   William   L.    Sibert,   Corps   of   Engineers, 
U.  S.  Army,  as  division  engineer. 

Gatun  Locks. — The  work  of  excavating  the 
locks  was  continued  during  the  year  by  steam 
shovels,  and  to  some  extent  by  dredges,  result- 
ing in  the  removal  in  lock  chambers  of  3,965,- 
699  cu.  yds.  in  the  dry  and  4-35,178  cu.  yds.  in 
thew-et.  In  addition  to  this  work  of  excavation, 
there  were  removed  646,520  cu.  yds.  of  mate- 
ria! in  auxiliary  work,  including  dredging  in 
the  French  canal.  The  average  cost  of  the 
excavation  for  the  past  six  months,  including 
plant  charges  and  division  expenses,  was 
$0.6751  per  cu.  yd.  In  preparing  the  founda- 
tions for  the  concrete,  including  the  excavation 
for  the  trenches  for  the  lateral  culverts,  33,843 
cu.  yds.  were  removed  during  the  past  six 
months  at   an   average  cost  of  $2,515  per  cu. 

•Extracts  from  the  report  of  Geo.  "W".  Goet- 
hals.  Chairman  and  Chief  Engineer.  Isthmian 
Canal    Commission. 


construction  01  an  additional  unloading  plant 
just  north  of  the  cement  shed,  consisting  of  a 
sand  bin  having  a  capacity  of  200  cu.  yds., 
which  was  so  arranged  as  to  feed  into  the  au- 
tomatic cars,  and  two  rock  bins  having  capaci- 
ties of  300  and  200  cu.  yds.,  respectively ;  der- 
ricks were  also  erected,  one  at  each  of  the  bins, 
for  unloading  sand  and  rock  from  barges. 
The  material  is  fed  by  gravity  into  cars,  and 
the  stone  transported  to  the  stock  pile  or  to  an 
auxiliary  concrete  plant  placed  at  the  south  end 
of  the  locks.  These  were  subsequently  supple- 
mented, in  order  to  secure  a  proper  supply  of 
material,  by  a  stifif  leg  derrick  erected  at  Hin- 
di, with  proper  docking  facilities,  for  unload- 
ing sand  and  stone  from  barges  to  cars,  and 
when  the  floods  in  Xovember  prevented  the 
use  of  the  French  canal  by  tugs  and  barges 
arrangements  were  made  for  unloading  barges 
at  Dock  13.  using  a  locomotive  crane  to  pass 
the  material   from  barges  to  dump  cars.    The 


of  material,  of  which  22,521  cu.  yds.  were  sand. 
Operating  on  the  basis  of  24  hours  per  day, 
48.65  per  cent  of  the  time  was  consumed  in 
actual  unloading  operations,  the  balance  lost 
waiting  for  barges  (29.50  per  cent)  and  in 
other  delays  (21.85  per  cent)  ;  in  other  words, 
these  cableways  averaged  21.6  cu.  yds.  per 
hour  while  in  the  service,  or  44.33  cu.  yds.  per 
hour  of  actual  time  in  unloading.  During  the 
same  month  two  derricks  operating  on  the 
basis  of  24  hours  per  day  unloaded  25,400  cu. 
yds.  of  crushed  stone  from  the  barges  to  the 
bins,  or  an  average  of  20.5  cu.  yds.  per  hour 
per  derrick. 

Difficulties  were  encountered  with  the  auto- 
matic cars,  due  to  lack  of  stability  of  the  mo- 
tor mounting,  which  set  up  a  vibration  and 
caused  such  excessive  strains  on  the  driving 
chains  as  would  result  in  early  destruction. 
This  was  remedied  by  extending  the  motor 
support  and  rai.sing  it  by  means  of  bearings 
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on  the  axle.  Due  to  the  narrow  gage  and  lack 
of  clearance,  the  king  pin  of  the  truck  is  high, 
resulting  in  occasional  derailments  when  the 
car  was  started,  and  an  extra  guard  rail  was 
placed  wdiere  the  most  frequent  derailments 
occurred,  thereby  eliminating  the  trouble. 

Cement  deliveries  under  the  contract  with 
the  Atlas  Portland  Cement  Company  com- 
menced in  July,  l!)(ll),  and  with  the  cement 
shed  full,  the  difficulties  met  with  in  the  oper- 
ation of  the  plant  caused  the  supply  to  accum- 
ulate faster  than  it  could  be  used.  Rather 
than  stop  the  deliveries,  instructions  were  is- 
sued to  lay  as  much  concrete  as  possible,  even 
at  increased  cost,  and  for  the  erection  of  an 
auxiliary  plant,  not  only  to  increase  the  out- 
put of  concrete  sufficiently  to  care  for  the  de- 
liveries of  the  cement,  but  as  an  auxiliary  to 
the  plant  in  case  of  similar  or  other  break- 
downs. Work  was  prosecuted  daily,  including 
Sundays,  until  November,  when  Sunday  work 


rock  placed  in  the  concrete,  and  the  auxiliary 
plant,  104,42-2  cu.  yds.,  or  a  total  of  ol3,8u3 
cu.  yds.  The  total  amount  of  concrete  to  be 
placed  in  the  Gatun  locks,  including  the  ap- 
proach and  wing  walls,  is  estimated  at  2,04t),- 
Itld  cu.  yds.,  so  that  the  total  amount  remain- 
ing to  be  placed  is  1,532,297  cu.  yds. 

Tlie  largest  amount  of  concrete  laid  in  any 
one  month  was  in  June,  when  a  total  of  89,869 
cu.  yds.,  bucket  measurement,  was  reached. 
The  permanent  mixing  plant  had  six  of  its 
mixers  in  use  operating,  theoretically,  12  hours 
per  day,  excluding  Sundays,  ;md  in  actual  op- 
eration for  an  average  of  11.82  liours  per  day. 
The  number  of  cubic  yards  mixed  was  t)2.202, 
or  an  average  of  32.4  cu.  yds.  per  mixer  per 
hour.  The  auxiliary-plant  mixers  operated  8 
liours  per  day,  excluding  Sundays,  and  mixed 
23,300  cu.  yds.,  or  an  average  of  -"Ui.TS  cu.  yds. 
per  mixer  per  hour.  The  lock  cableways,  con- 
sisting of  8  strands,  averaged  12..")9  hours  per 


ivum  material  shipped  from  the  central  di- 
vision for  use  in  constructing  the  toes  of  the 
dam,  and  2,458  cu.  yds.  of  large  stone  were 
procured  from  the  Porto  Bello  quarry  in  May 
and  June.  On  account  of  the  excessive  cost  of 
the  latter,  $0,284  per  cu.  yd.  delivered  at  the 
locks,  this  source  of  supply  was  abandoned. 

Collapsible  steel  forms  are  used  throughout 
tor  the  main  and  lateral  culverts,  and  steel 
tower  forms,  which  were  purchased  and  erect- 
ed under  contract  and  are  in  place,  are  used 
for  constructing  the  side   and  center   walls. 

Stone  and  Sand. — Crushed  stone  for  the 
concrete  of  the  locks  and  spillway  was  ob- 
tained from  the  Porto  Bello  quarry,  which 
was  developed  during  the  year  with  a  single 
face  having  a  length  of  2,500  ft.  and  a  maxi- 
mum height  of  140  ft.  Considerable  delay  is 
occasioned  by  the  fact  that  a  large  amount  of 
"dobying"  is  required  to  handle  the  blasted 
material  to  and   from  the  cars  and  to  feed  the 


Fig.  2 — View   Show/ing   Culvert   and   Culvert  Form,  Center  Wall,  Gatun  Locks. 


was  discontinued.  On  Sept.  (i  a  12-lunn-  day 
for  the  permanent  plant  was  instituted  and 
continued  througlmut   the  year. 

The  auxiliary  plant  consists  of  two  2-yd. 
mixers  similar  to  those  used  in  the  perma- 
nent plant,  but  steam-driven.  .Material  is 
handled  from  the  cement  shed  and  stock  piles 
to  the  bins  above  the  mixers  by  standard  rail- 
road equipment.  The  product  of  the  mixers 
is  handle<l  by  narrow  gage  locomotives  with 
cars,  the  later  being  small  side  dumps  when 
concrete  is  placed  in  the  floors,  and  platform 
cars  holding  from  two  to  four  2-cu.  yd.  buck- 
ets when  concrete  is  placed  in  the  walls.  In 
the  latter  case  derricks  are  used  in  connec- 
tion with  this  plant.  It  was  installed,  began 
operations  in  December,  and  has  continued 
since  on  the  basis  of  an  8-hour  day. 

The  permanent  plant  laid,  to  the  close  of  the 
fiscal   year,   409,381    cu.   yds.,    including   larpe 


day,  excluding  Sundays.  Of  this  time,  79.8 
per  cent  was  in  laying  concrete,  7.1  per  cent 
setting  steel  and  forms,  0.24  per  cent  removing 
excavation,  2.02  per  cent  in  moving,  1.3  per 
cent  in  repairs,  and  8.94  i)cr  cent  in  delays. 
The  actual  number  of  cubic  yards  of  concrete 
and  large  stone  laid  by  the  cableways  was  06,- 
479,  or  an  average  of  31.42  cu.  yds.  of  masonry 
per  strand  per  hour  at  work.  The  average 
cost  of  the  concrete  per  yard  in  place  for  the 
year  was  $7.3.")5,  including  plant  charges  and 
division  expenses. 

■  With  a  view  to  reducing  the  cost  of  con- 
crete, instructions  were  issued  in  November  to 
make  arrangements  to  embed  large  stone,  not 
less  than  one-man  size,  in  the  masses  of  Con- 
crete, and  to  an  amount  of  about  20  per  cent 
of  the  mass.  This  was  begun  in  March,  and 
up  to  the  close  of  the  year  aggregated  a  total 
r.f    ]<\~W   ,■„     .-(Is         -flic    >itone   was    selected 


No.  0  crusher — the  largest  installed  as  yet.  To 
overcome  this,  and  to  increase  the  output,  a 
.\o.  21  crusher  was  ordered  in  November,  and 
is  under  erection.  It  is  so  placed  that  its  en- 
tire product  will  be  raised  to  the  two  No.  9 
crushers,  through  which  it  will  pass.  Addi- 
tional delay  has  been  caused  by  the  fact  that 
the  underpinning"  of  the  bins  settled  so  as  to 
render  their  use  unsafe,  necessitating  the 
handling  of  the  product  from  the  crushers  di- 
rectly to  the  barges.  The  foundations  have 
been  made  secure,  so  this  source  of  delay  is 
practically  eliminated.  The  12-hour  working 
day  was  increased  to  16  hours  on  Dec.  27  by 
operating  two  8-hour  shifts,  and  this  was  con- 
tinued during  the  remainder  of  the  year. 

The  total  amount  of  stone  quarried  and 
crushed  was  549,(>78  cu.  yds.,  at  an  average 
cost  for  the  last  six  months  of  $2.0283  per  cu. 
>d.   delivered   in  the  stock  pile  at   Gatun,  this 
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cost  iiicliidiiig  plant  charges  and  division  ex- 
pc-nscs.  The  greatest  montli's  output  was  in 
June  a  total  of  74,184  cu.  yds. — when  the  plant 
for  70.15  per  cent  of  the  time,  excluding  Sun 
days,  was  engaged  in  crushing,  U).7-J  per  cent 
undergoing  repairs,  and  10.13  per  cent  not 
working,  waiting  for  barges  and  on  account  of 
other  delays.  The  output  of  the  crushers  av- 
eraged 17(j.3  cu.  yds.  per  hour  in  service,  and 
2.M.3  cu.  yds.  per  hour  crushing. 

Sand  was  obtained  from  Nonibre  de  Dios 
and  from  the  Pacific  division.  The  dredge 
"Xoiiibre"  was  converted  into  a  12-in.  pipe- 
line dredge,  and  began  pumping  March  1.  In 
addition  to  this,  sand  was  obtained  by  a  clam 
shell  dredge  temporairly  mounted  on  a  barge, 
by  a  locomotive  crane,  and  by  the  dipper 
dreilge  "Chiu/res"  operating  until  removed  to 
Limon  Bay  in  December.  The  total  amount 
of  sand   obtained      from     Nombre     de     Dios 


removal  of  1l'7,21o  cu.  yds.  Work  on  the  floor 
and  the  side  walls  was  continued,  •jH,032  cu. 
yds.  of  concrete  being  placed,  at  an  average 
cost  for  the  last  six  months  of  the  year,  in- 
cluding plant  charges  and  division  expenses,  of 
$8.(iO'_'  per  cu.  yd.  The  waters  of  the  Chagres 
river  passing  through  the  west  diversion  bad 
access  to  the  French  canal,  and  as  silting  re- 
sulted, the  necessity  for  closing  the  passage 
was  apparent.  The  plan  contemplates  the  con- 
struction of  a  levee  connecting  SpilKvay  Mill 
with  iMindi  Hills,  having  an  elevation  of  plus 
i")  at  the  spillway,  and  sloping  to  plus  Jl  in  a 
mile;  its  length  is  to  be  1V4  miles:  120,000  cu. 
yds.  of  material  were  placed  at  an  average  cost 
of  41.10  cts.  per  cu.  yd. 

Cliainiel  between  Gatun  Locks  and  the  At- 
lantic Ocean. — Excavation  in  the  dry  in  the 
.Mindi  section  was  continued  until  Nov.  20, 
when  work  was  suspended  due  to  the  cut  being 


are  placed  on  each  side  of  the  barge  in  quin- 
cunx order,  separated  22  ft.  apart,  the  drills  in 
each  set  of  four  being  lb  ft.  apart.  The  barge 
drills,  loads,  and  fires  approximately  8  holes 
per  day. 

CENTRAL    IJIVISION. 

The  work  of  this  division  embraces  all  the 
excavation  between  the  Gatun  dam  and  Pedro 
Miguel  locks,  including  diversion  channels; 
construction  of  the  Naos  Island  breakwater; 
clearing  of  timber  from  the  channel  and  an- 
chorage basin ;  municipal  improvements  in  the 
various  settlements  included  within  the  di- 
vision limits,  and  such  sanitary  engineering 
work  in  the  same  area  as  is  prescribed  by  the 
sanitary  department.  The  work  is  in  charge 
of  Lieut.  Col.  D.  D.  Gaillard,  Corps  of  Engi- 
neers, U.  S.  .-Xrmy,  as  division  engineer. 

Due  to  the  resignation  of  Mr.  L.  K.  Rourke, 
.issistant  division  engineer,  a  reorganization  of 


Fig.  3 — View  of  Culebra  Cut.  Panama  uanal. 


anuunited  to  187.183  cu.  yds.,  at  an  average  cost 
for  the  last  six  months  delivered  in  slock  pile 
at  Gatun  of  $1.91-53  per  cu.  yd.,  including  plant 
charges  and  division  expenses.  During  the 
year,  101,748  cu.  yds.  were  transported  from 
Balboa  docks  in  the  Pacific  division  and  deliv- 
ered in  the  stock  pile  at  Gatun,  at  a  total  cost 
for  the  last  six  months  of  $1.2488  per  cu.  yd. 

Gatun  Dant. — The  total  amount  of  material 
placed  in  the  dam  during  the  fiscal  year  was. 
dry  fill  2,577,234  cu.  yds.,  estimated  on  car,  or 
place  measurement  plus  25  per  cent  swell,  and 
hydraulic  fill  2,933.175  cu.  yds.,  estimated  on 
borrow  pit  measurements,  less  losses  ascer- 
tained by  cross  section  wdien  practicable.  The 
average  cost  for  the  last  six  months  of  the 
year  for  the  dry  fill,  including  plant  charges 
and  division  expenses,  was  28.10  cts.  per  cu. 
yd. :  for  the  wet  fill  on  the  same  basis.  32.54 
cts.  per  cu.  vd.  Excavation  for  the  spillway 
was  continued  during  the  vear,  resulting  in  the 


Idled  liy  the  high  water  in  the  Cliagres  river, 
which  had  access  to  the  French  canal.  There 
were  excavated  in  the  dry  91,572  cu.  yds.  of 
earth,  and  233,144  cu.  yds.  of  rock  at  an  aver- 
age cost  of  02.18  cts.  per  cu.  yd.,  including 
plant  and  division  expenses.  The  deepest  part 
of  the  cut  had  reached  a  depth  of  42  ft.  below- 
sea  level  at  the  time  work  was  suspended. 

The  dredges  in  operation  between  the  Mindi 
Hills  and  the  Caribbean  consisted  of  the  20-  - 
in.  suction  seagoing  dredge  "Caribbean:  5-yd. 
dipper  dredge  "Mindi:"  three  French  ladder 
dredges,  and  the  dipper  dredge  "Chagres." 
These  dredges  removed  a  total  of  4.556,375  cu. 
yds.  of  earth,  and  399.285  cu.  yds.  of  rock  from 
the  canal  prism,  at  an  average  cost  of  23.60 
cts.  per  cu.  yd.,  including  plant  and  division  ex- 
penses. 

.^n  old  French  hull  was  overhauled  and  fit- 
ted with  8  Star  well  drills,  and  was  worked 
successfully  on  subaqueous  drillin.ij.  Four  drills 


the  division  was  made,  effective  May  1,  1910, 
by  which  the  position  of  assistant  division  en- 
gineer was  abolished  on  the  date  that  Mr. 
Rourke"s  resignation  became  eflfective,  and  the 
position  of  a  general  superintendent  of  con- 
struction created.  The  five  construction  dis- 
tricts were  consolidated  into  four,  as  fol- 
lows :  The  Chagres  River  district,  extending 
from  Gatun  to  the  Chagres  river  at  Gamboa; 
the  Empire  district,  extending  from  Gamboa 
to  the  Empire  suspension  bridge:  the  Culebra 
district,  extending  from  the  Empire  suspension 
bridge  to  tlie  railroad-  crossing  north  of  Pedro 
Miguel  locks:  and  the  Pedro  Miguel  district, 
embracing  the  excavation  between  the  railroad 
crossing  and  the  locks,  the  dumps  south  of 
Pedro  Miguel,  and  the  construction  of  the 
Naos  Island  breakwater.  The  division  in- 
cludes the  Culebra  cut  proper,  extending  from 
Gamboa  to  Pedro  iliguel. 

Chagres    District. — The    Chagres    river    b\- 
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crossing  the  axis  of  tlie  canal  23  times  before 
it  reaches  Gatun  forms  a  series  of  peninsulas, 
which,  commencing  at  Gamboa,  are  known  as 
Point  1,  Point  2,  Point  3,  etc.  The  total 
amount  removed  from  the  Chagres  section 
from  the  beginning  of  operations  in  1907  to 
the  close  of  the  last  fiscal  year  was  9,497,673 
cu.  yds.,  leaving  still  to  be  excavated  an  esti- 
mated amount  of  3,415,944  cu.  yds.  This  esti- 
mated amount  has  been  increased  over  the 
estimate  of  September,  1908,  by  251,965  cu. 
yds.,  thus  providing  for  excavating  to  elevation 
59  above  sea  level  instead  of  40,  made  neces- 
sary on  account  of  silting  by  floods,  and  by 
allowing  670,000  cu.  yds.  for  silting,  due  to  the 
fact  that  during  the  rainy  season  of  1909,  152,- 
000  cu.  yds.  of  sand  and  gravel  were  deposited 
by  the  river  at  Santa  Cruz  and  Matachin. 

At  the  beginning  of  the  dry  season  the  clear- 
ing, grubbing  and  burning  of  trees  in  the 
channel  of  Lake  Gatun  were  commenced,  and 
resulted  in  clearing  950.4  acres.  There  still 
remained  162  acres  to  clear  to  complete  the 
entire  width  of  channel  throughout  the  central 
division. 

Culebra  Cut. — During  the  fiscal  year  14,921,- 


of  the  broken  portion  of  the  bank  remained 
approximately  liorizontal,  settling  nearly  vert- 
ically. The  weight  of  the  broken  portion 
forces  up  and  displaces  laterally  the  material 
lying  directly  below  it  in  the  bottom  or  on 
the  berms  of  the  canal.  As  the  material  thus 
forced  up  is  taken  away  the  upper  part  gradu- 
ally settles  and  moves  toward  the  axis  of  the 
canal  until  the  entire  broken  portion  is  re- 
moved. 

In  widening  the  canal  so  as  to  secure  tlie 
requisite  300  ft.  bottom  width  the  benches  or 
berms  that  existed  were  removed,  and  while 
this  method  reduced  to  a  minimum  the  amount 
of  additional  excavation  it  exposed  fresh  sur- 
faces to  the  action  of  tropical  downpours  and 
at  the  same  time  increased  the  pressure  at  the 
bottom.  It  was  expected  that  slides  would  oc- 
cur, and  in  the  estimates  provision  was  made 
for  them,  but  it  now  appears,  from  cracks  that 
show  in  the  upper  surface  adjacent  to  the  faces 
of  the  cut,  that  sufficient  allowance  had  not, 
been  made,  and  the  estimates  were  corrected 
to  meet  the  new  conditions. 

Of  the  slides  proper,  the  most  important  is 
the  one  at  Cucaracha,  referred  to  in  previous 


po  diversion.  Steps  were  taken  to  remove  this 
material  before  it  could  cut  off  the  diversion, 
and    15,(308  cu.  yds.   were  taken  away. 

Three  bad  breaks  occurred  during  the  year. 
On  the  west  bank  of  the  canal  at  the  town 
of  Culebra  the  break  covers  an  area  of  10% 
acres,  and  during  the  fiscal  year  1.500,388  cu. 
yds.  were  removed,  making  a  grand  total  of 
l,(i80,000  cu.  yds.  since  the  break  began. 

The  second  largest  break,  directly  opposite 
that  just  described,  covers  an  area  of  11% 
acres  on  the  east  side  of  the  canal ;  during  the 
year  314,184  cu.  yds.  were  removed,  making  a 
total  from  this  locality  of  480,202  cu.  yds. 

The  third  break  was  at  La  Pita  Point,  and 
permitted  the  waters  of  the  Obispo  diversion 
to  flow  into  the  canal  for  a  period  of  three 
days,  drowning  out  some  of  the  shovels  at 
the  north  end.  This  break  aggregates  about 
40,000  cu.  yds.,  but  will  not  be  disturbed  until 
the  dry  season.  A  flume  has  been  constructed 
of  timber  and  concrete  to  carry  the  flow  of 
the  diversion  past  the  break. 

The  total  amount  of  material  removed  from 
all  slides  and  breaks  in  the  central  division 
during   the   fiscal   year   amounted   to   2.649,563 


Fig.   4 — View   of   Concrete    Handling    Plant,    Miraflores  Locks,  Panama  Canal. 


750  cu.  yds.  of  material  were  excavated  from 
the  Culebra  cut,  leaving  34,893,531  cu.  yds.  to 
be  removed  in  order  to  complete  this  section 
of  the  canal.  The  remaining  amount  includes 
an  increase  of  6,408,560  cu.  yds.  over  the  esti- 
mate made  in  September,  1908.  This  increase 
is  due  to  widening  the  canal  north  of  Pedro 
Miguel  lock  so  as  to  form  a  basin,  adding 
thereby  932,572  cu.  yds.,  and  to  allowing  5,475,- 
988  cu.  yds.  for  slides  and  breaks,  as  a  number 
of  new  ones  developed  during  the  year  and 
could  not  be  foreseen  when  the  estimate  of 
September,  1908,  was  made. 

Previous  to  the  fiscal  year  the  movement  of 
material  into  the  prism  was  due  almost  en- 
tirely to  slides  caused  by  the  movement  of  the 
top  layer  of  clay  upon  smooth  sloping  surfaces 
of  rock  or  other  material  harder  than  the  clay. 
In  addition  to  the  slides,  however,  several 
breaks  have  occurred  in  the  banks  of  the  ca- 
nal. At  the  points  where  these  breaks  e.xist 
the  underlying  rock  is  of  poor  quality,  inter- 
sected by  vertical  seams,  or  seams  sloping 
toward  the  canal.    Generally,  the  upper  surface 


reports.  The  total  area  embraced  since  the 
commencement  of  operations  is  47.1  acres. 
Prior  to  July  1,  1909,  1,125,017  cu.  yds.  of  ma- 
terial had  been  removed  from  this  slide,  and 
6.39,239  cu.  yds.  were  removed  during  the 
fiscal  year. 

The  next  largest  slide  is  on  the  west  bank 
of  the  canal  where  the  village  of  New  Culebra 
was  located.  It  has  been  caused  by  the  move- 
ment of  a  large  French  dump  into  the  canal. 
The  area  involved  amounts  to  7.3  acres.  Prior 
to  July  1,  1909,  118,024  cu.  yds.  had  been  re- 
moved, and  327,540  cu.  yds.  were  removed  dur- 
ing the  year. 

The  third  slide  covers  an  area  of  4.6  acres, 
and  is  located  on  the  east  bank  of  the  canal 
directly  opposite  Whitehouse  yard.  Prior  to 
July  1,  1909,  50,800  cu.  yds.  of  material  had 
been  removed,  and  110,000  cu.  yds.  were  re- 
moved during  the  present  fiscal  year. 

The  fourth  slide  covers  an  area  of  1.7  acres 
on  the  east  bank  of  the  Obispo  diversion  at  La 
Pita  Point,  where  the  west  slope  of  a  hill  broke 
away  and  commenced  to  slide  toward  the  Obis- 


cu.  yds.,  or  about  15  per  cent  of  the  amount 
removed   from  the  Culebra  cut. 

The  average  cost  of  excavation  for  the  year 
was  66.99  cts.  per  cu.  yd.,  including  plant 
charges  and  division  expenses. 

PACIFIC  DIVISION. 

The  work  in  this  division  consists  of  the 
construction  of  the  locks  and  dam  at  Pedro 
Miguel,  the  locks  and  dams  at  Miraflores,  the 
.'\ncon  quarry,  dredging  for  sand  at  Chame, 
excavating  a  channel  between  the  locks  and 
below  Miraflores  locks  to  deep  water  in  the 
Pacific,  such  municipal  work  as  may  be  re- 
quired within  the  territorial  limits  of  the  di- 
vision, and  such  sanitary  engincring  work  as 
may  be  prescribed  by  the  sanitary  department 
within  the  same  area.  The  work  is  in  charge 
of  Mr.  S.  B.  Williamson,  as  division  engineer. 

Pedro  Miguel. — Work  was  continued  in  ex- 
cavating the  lock  site  and  the  approaches 
thereto  from  the  south.  The  total  amount  of 
excavation  during  the  year  was  277,935  cu. 
yds.  bv  steam   shovels,  and  65,513  cu.  yds.  by 
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hand,  of  which  44,948  cu.  yds.  were  classed  as 
preparing  foundations.  Excavation  proper 
was  done  at  an  average  cost  of  $1,188  per  cu. 
yd.,  including  plant  charges  and  division  ex- 
penses. 

Subsequent  to  the  completion  of  steam  shov- 
el work  the  preparation  of  the  foundations  for 
the  reception  of  concrete  was  undertaken  by 
removing  the  loose  rock  which  remained,  and 
by  excavating  42  trenches,  13  ft.  wide,  11  ft. 
deep,  and  137  ft.  long  for  the  lateral  culverts, 
and  an  area  of  2,500  sq.  ft.  to  a  depth  of  5  ft. 
below  the  floor  level  at  the  miter  sills.  The 
greater  portion  of  the  material  was  handled 
by  pick  and  shovel  into  buckets  or  skips, 
which  were  unloaded  into  cars  by  the  use  of 
locomotive  cranes  or  derricks.  A  small  portion 
was  handled  directly  into  cars  by  a  Thew 
shovel.  In  the  preparation  of  the  foundations 
a  total  of  04,084  cu.  yds.  were  removed,  at  an 
average  cost  for  the  last  six  months  of  $2.8193 
per  cu.  yd.,  including  plant  charges  and  di- 
vision expenses. 

Bids  were  invited  for  the  lock  construction 
plant  under  date  of  October  8,  1908.  .  The 
largest  amount  of  concrete  in  the  division  is  to 
be  laid  at  Miraflores,  and  while  in  the  selection 
of  the  plant  the  economical  handling  of  this 
material  was  the  guiding  consideration,  anoth- 
er important  factor  was  that  the  plant  should 
be  capable  of  being  adapted  to  the  work  at 
Pedro  Miguel.  Cantilever  cranes  were  adopt- 
ed. 

The  total  amount  of  concrete  laid  was  166,- 
869  cu.  yds.,  of  vi-hich  1,656  cu.  yds.  were  large 
stone  placed  in  the  mass.  Of  this  total,  the 
permanent  plant  laid  73,083  cu.  yds.  on  the 
basis  of  an  8-hour  day.  The  average  cost  per 
cubic  vard  for  concrete  placed  in  the  Pedro 
Miguel  locks  was  $6,089,  including  plant 
charges  and  division  expenses.  The  estimated 
amount  of  concrete  in  the  locks,  including  ap- 
proach and  wing  walls,  is  858,600  cu.  yds.,  so 
there  remain  691,732  cu.  yds.  to  complete. 

Steel  collapsible  forms  are  used  for  the 
main  and  lateral  culverts,  and  wooden  forms 
in  built-up  panels,  15  ft.  long  and  8  ft.  high, 
are  used  for  the  construction  of  the  walls. 
The  panels  are  a  series  of  uprights.  14  ft. 
long,  held  together  by  walling  strips  and 
lagging.  The  latter  is  placed  on  the  upper 
6  ft.,  the  lower  8  ft.  acting  as  cantilevers  on 
the  concrete  previously  placed.  The  anchor 
bolts  extend  into  the  masonry  for  2  ft.,  and 
are  removed  as  the  work  progresses,  leaving 
the  anchor  nut  embedded.  Each  panel  is 
used  at  least  12  times. 

Filling  back  of  the  west  wall  was  begun 
about  the  1st  of  June.  Material  was  ob- 
tained from  the  Ancon  quarry  site,  and  9,616 
yards  were  placed  at  a  cost  of  28.47  cts.  per 
cu.  yd.,  including  plant  and  division  expenses. 
The  west  dam  at  Pedro  Miguel  consists 
of  two  mounds  or  toes  of  all  classes  of 
waste  material,  a  large  percentage  being  rock, 
with  the  intervening  space  filled  with  selected 
material,  forming  an  impervious  core.  The 
selected  material  is  clay,  excavated  from  the 
canal  prism  south  of  the  locks,  and  is  de- 
posited from  dump  cars  in  layers  about  6  ft. 
deep,  each  layer  being  thoroughly  wetted 
dow-n  and  compacted.  Within  the  year  51,- 
827  cu.  vds.  have  been  added  to  the  impervi- 
ous portion  and  41,964  cu.  yds.  to  the  toes  at 
a  cost  of  38.60  cts.  per  cu.  vd. 

A  total  of  99,703  cu.  yds.  were  removed 
below  the  locks  at  Pedro  Miguel  at  a  cost  of 
$0.6.345  per  cu.  yd.  The  bulk  of  this  material 
was  placed  in  the  dam. 

MiraAorcs. — The  excavation  for  the  upper 
locks  of  the  flight  at  Miraflores  was  practically 
completed  during  the  year,  and  the  work  of 
preparing  the  foundations,  erecting  concrete 
plant,  and  placing  concrete  begun.  The  total 
amount  excavated  was  234,731  cu.  yds.  by 
steam  shovels,  and  -59,098  cu.  yds.  by  hand, 
scrapers,  and  cranes;  the  actual  excavation 
work  being  done  at  a  cost  for  the  last  six 
months  of  $1,.369. 

A  20-in.  suction  dredge  worked  in  the  lower 
lock  site  until  Dec.  20.  1909.  Because  of  the 
large  number  of  bowlders  encountered  and 
the  character  of  the  material,  the  output  was 
small  and  the  performance  of  the  dredge  un- 
satisfactory. As  this  dredge  could  be  utilized 
to  advantage  in  the  Atlantic  division,  it  was 


transferred,  and  arrangements  are  being  made 
for  excavating  the  remainder  of  the  material 
by  hydraulic  means.  The  dredge  removed 
141,759  cu.  yds.  at  an  average  cost  of  50.63 
cts.  per  cu.  yd. 

The  work  of  repairing  the  foundation  of 
the  upper  locks  was  begun  as  soon  as  the  ex- 
cavation was  completed  sufficiently,  and  con- 
sisted of  cleaning  up  loose  material  and  ex- 
cavating for  the  lateral  culverts  and  the  areas 
above  the  miter  sills.  This  work  was  done  by 
a  Thew  steam  shovel  and  by  hand,  the  total 
amoiuit  excavated  being  39,381  cu.  yds.  Exca- 
vation by  steam  shovels,  classed  as  preparing 
foundations,  was  25,655  cu.  yds.  The  average 
cost  was  $1,947  per  cu.  yd. 

The  handling  plant  in  these  locks  will  con- 
sist of  four  berm  cranes,  two  of  which  are  in 
operation  in  the  forebay  at  Pedro  Miguel  and 
four  chamber  cranes,  all  of  which  are  in  use 
at  Pedro  Miguel.  On  June  1  concreting  in 
the  upper  lock  was  begun  on  the  floor  and 
lateral  culverts,  the  mixture  being  furnished 
by  two  %-yd.  mixers,  as  it  is  desired  to  com- 
plete the  floors  before  the  permanent  plant 
is  transferred  from  Pedro  Miguel.  The  total 
amount  of  concrete  laid  was  1,6.30  cu.  yds., 
at  a  cost  of  $7,393  per  cu.  yd.  The  estimated 
amount  of  concrete  in  the  locks,  including 
approach  and  wing  walls,  is  1,327,300  cu.  yds. 
The  west  dam,  extending  from  the  head  of 
the  locks  to  Cocoli  Hill,  consisting  of  two 
mounds  or  toes  made  up  of  waste  material 
obtained  from  lock  excavation,  mostly  rock, 
and  of  hydraulic  fill  between  them,  was  con- 
tinued during  part  of  the  year;  157,483  cu. 
vds.  were  placed  in  the  toes,  at  an  average 
cost  of  $0.6774  per  cu.  yd.,  and  120,910  cu.  yds. 
of  impervious  material  were  added  by  the 
dredge.  As  this  material  was  taken  from  the 
lock  chamBer,  the  expense  was  charged  to 
excavation,  Miraflores  locks.  Operations  on 
the  impervious  part  of  the  dam  ceased  when 
the  dredge  was  taken  out  of  commission. 

Stone  and  sand. — Broken  stone  for  concrete 
is  furnished  by  the  quarry  which  was  opened 
on  the  west  side  of  Ancon  Hill  In  opening 
up  the  quarry,  2,384  cu.  yds.  were  removed  in 
preparing  the  necessary  grade,  and  194,112  cu. 
yds.  of  stripping.  The  plant  was  finally  in- 
stalled and  operations  begun  on  Feb.  19,  1910, 
and  a  total  of  175,174  cu.  yds.  of  crushed 
stone  was  secured.  The  quarry  is  worked 
8  hours  per  day,  and  during  June  furnished 
.32,232  cu.  yds.,  or  155  cu.  yds.  per  hour  in 
service  and  265  cu.  yds.  per  actual  working 
time.  As  a  large  amount  of  screening  vvas 
required  for  road  surfacing  in  connection  with 
municipal  improvements,  a  small  jaw  crusher 
was  installed,  fed  directly  from  one  of  the 
storage-bin  pockets,  which  reduces  the  size 
to  one-half  inch  or  less.  It  has  produced 
from  30  to  40  cu.  yds.  of  finishing  material 
per  day.  The  average  cost  of  crushed  stone 
delivered  in  the  bins  was  $1.2682  per  cu.  yd., 
and  delivered  in  the  stock  piles  at  Pedro 
Miguel  $1.5023  per  cu.  yd.,  including  in  each 
case   plant   charges   and   division   expenses. 

Prior  to  the  operation  of  the  Ancon  ouarry 
stone  for  concrete  was  obtained  from  the  Rio 
Grande  quarry,  which  furnished  broken  stone 
for  ballast  and  highway  construction.  This 
quarry  was  operated  until  Feb.  10  and  sup- 
plied 58,928  cu.  yds.,  at  an  average  cost  of 
$1.28  per  cu.  yd.  In  addition  3,750  cu.  yds. 
were  obtained  from  the  Atlantic  division,  at 
a  cost  of  $2.39  per  cu.  yd. 

Sand  for  concrete  is  obtained  from  a  bay 
formed  by  Point  Chame,  about  20  miles  up  the 
coast  from  Balboa.  Sand  is  secured  by  a 
French  self-propelling  ladder  dredge  and 
loaded  into  barges  of  500  cu.  yds.  capacity, 
which  are  towed  to  Balboa,  where  it  is  re- 
moved from  the  barges  to  storage  bins  by 
means  of  rapid  unloading  cranes.  Dump  cars 
are  loaded  from  the  bins  by  gravity  and  the 
sand  transferred  to  the  storage  trestles  at  the 
lock  sites.  A  total  of  229,250  cu.  yds.  of  sand 
was  secured  during  the  year,  of  which  101,748 
cu.  yds.  were  sent  to  the  .Atlantic  division  for 
use  in  concreting  there.  The  average  cost  per 
cubic  yard  for  the  last  six  months  is  $0.7293 
delivered  in  the  bins  and  $0.9704  per  cu.  yd. 
delivered  in  the  stock  piles,  plant  charges  and 
division  expenses  included. 


Hydraulic  machinery. — The  material  to  be 
removed  in  the  2-mile  stretch  of  channel  be- 
low Miraflores  locks  amounts  to  about  9,050,- 
000  cu.  yds.,  of  which  over  1,500,000  cu.  yds. 
are  rock.  As  time  is  one  of  the  important 
elements  and  it  was  impossible  to  as- 
semble a  sufficiently  large  dredging  plant  to 
complete  this  section  within  the  limit  fixed, 
an  hydraulic  excavating  plant  was  selected  as 
being  not  only  the  most  expeditious  method  of 
handling  loam  overlying  the  rock,  but  the 
cheapest.  It  has  an  additional  advantage  in 
that  the  material  removed  can  be  utilized  in 
reclaiming  swamp  lands  adjacent  to  the  line 
of  the  canal  and  belonging  to  the  commis- 
sion. 

The  plant  as  designed  contemplates  the 
washing  of  the  material  overlying  the  rock 
to  sumps  by  means  of  a  date  jet  under  high 
pressure,  and  of  dredging  pumps  elevating 
and  conveying  the  material  from  the  sumps 
through  flumes.  It  consists  of  a  central 
pumping  station,  pipe  lines,  hydraulic  moni- 
tors, and  dredging  pumps.  The  central  sta- 
tion is  located  on  the  west  bank  of  the  canal, 
and  in  the  center  of  the  area  to  be  excavated. 
There  are  mounted  four  Worthington  hori- 
zontal direct  acting,  triple  expansion  pump- 
ing engines,  with  24-in.  stroke,  24%-in.  water 
cylinders,  and  19,  30  and  50-in.  steam  cylin- 
ders. Each  pump  is  provided  with  a  surface 
condenser  and  a  direct  acting  single  cylin- 
der 12x20x24  in.  vacuum  pump.  The  pumps 
discharge  into  a  common  delivery  pipe  equip- 
ped with  the  necessarv  checking  gate  valves. 
Steam  is  supplied  by  four  Babcock  &  Wilcox 
standard  water  tube  boilers  arranged  in  bat- 
teries of  two  each.  Oil  will  be  used  for  fuel, 
for  'which  purpose  two  steel  tanks  of  2,000- 
bbl.  capacity  each  were  erected  on  a  hill  at  the 
rear  of  the  station  so  as  to  feed  the  oil  burn- 
ers by  gravity.  The  supply  pipe  from  the 
pumping  station  is  3,600  ft.  long,  made  up 
of  2,000  ft.  of  40-in.  and  800  ft.  of  .32-in. 
lock-bar  pipe,  and  800  ft.  of  24-in.  spiral  riv- 
eted pipe.  The  main  is  provided  with  valves 
and  tees  suitably  located  for  connecting  branch 
lines  leading  to  the  monitors.  The  branch 
lines  are  16-in.  spiral  riveted  pipe  laid  in 
groups  of  three  so  that  two  giants  may  be 
continued  at  work  while  the  third  is  being 
changed.  The  monitors  are  fitted  with  special 
deflecting  nozzles.  The  dredging  pumps,  three 
in  number,  are  18-in.  single  suction  centrifugal 
pumps,  direct  connected  to  a  655-h.p.  induc- 
tion motor.  These  pumps,  with  motors, 
switchboard,  and  priming  pump,  are  all 
mounted  on  reinforced  concrete  barges  es- 
pecially designed  by  the  division  engineer  and 
constructed  for  the  purpose. 

The  Rio  Grande  River  which  originally  oc- 
cupied a  portion  of  the  area  to  be  excavated 
has  been  diverted  and  a  dike  constructed 
across  the  south  end  to  prevent  the  access  of 
tide  water  to  the  area.  After  the  removal  of 
loam  overlying  the  rock  by  hydraulic  process, 
the  rock  will  be  excavated  by  means  of  steam 
shovel  in  the  dry,  that  method  being  the  most 
economical. 

South  of  the  area  to  be  excavated  by  hy- 
draulic means,  the  necessary  depth  and  width 
of  channel  will  be  secured  by  ordinary  dredg- 
ing operations.  During  the  year,  there  were 
employed  at  this  work  the  20-in.  seagoing  suc- 
tion dredge  "Culebra,"  one  5-yd.  dipper  dredge 
"Cardenas,"  and  -four  French  ladder  dredges. 
The  total  output  of  these  dredges  aggregated 
6,914,384  cu.  yds.,  of  which  57,161  cu.  yds. 
were  classified  as  plant,  at  an  average  cost 
of  $0.2408  per  cu.  yd.,  including  plant  charges 
and  division  expenses. 

Three  methods  are  employed  in  breaking  up 
the  rock  in  this  section  so  that  it  may  be 
handled  by  the  dredges ;  the  rock  lies  in  sep- 
arate shoals  of  comparatively  small  area  and 
volume.  The  first  method  is  by  drilling  and 
mining,  in  which  case  well  drills  operate 
through  the  overlying  earth  to  a  depth  below 
the  required  grade ;  the  holes  are  sprung, 
charged,  and  fired.  By  this  means  274,-339  cu. 
yds.  of  rock  were  broken  up,  of  which  19,392 
cu.  yds.  were  removed  by  the  dredges. 

The  second  method  is  by  subaqueous  blast- 
ing, for  v/hich  purpose  a  drill  barge  was  con- 
structed consisting  of  a  steel  hull  112  ft.  long 
by  36   ft.  8  ins.   wide,   provided  with  timber 
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spuds — one  at  each  corner  of  the  barge.  Three 
drill  frames  38  ft.  high  are  located  along  one 
of  the  gininels,  arranged  to  move  lengthwise 
of  the  barge  on  rails.  Each  frame  carries  a 
slide  to  which  is  attached  a  5%-in.  rock  drill, 
and  each  slide  is  operated  by  a  hydraulic  ram 
and  may  be  moved  vertically  through  10  ft 
The  drills  are  operated  over  a  distance  of  -SS 
ft.  from  one  position  of  the  barge,  and  the 
holes  thus  far  have  been  spaced  5  ft.  apart 
on  6-ft.  centers  located  by  means  of  ranges 
on  shore.  The  barge  began  operations  in 
March,  1010,  and  blasted  over  an  area  of  40,- 
600  sq.   ft.     No   dredging  was  done. 

The  third  method  is  by  rock  breaking,  and 
a  Lobnitz  rock  breaker  was  placed  in  com- 
mission in  August,  1000.  It  consists  of  a  ram 
or  cutter  of  steel  fitted  with  a  hardened  steel 
conical  point  which  is  alternately  hoisted  and 
dropped.  Tlie  device  is  mounted  on  a  steel 
liull  100x28x8  ft.  The  tidal  range  requires  the 
use  of  three  sizes  of  rams,  30,  40,  and  56  ft., 
weighing  approximately  l-"),  10,  and  10%  tons. 
The  general  practice  has  been  to  attack  the 
surface  of  a  rock  shoal  which  has  been  ex- 
posed by  dredging  with  the  rock  breaker  at 
intervals  of  4  ft.  each  way,  the  points  of  at- 
tack being  located  by  ranges  on  shore  and 
permanent  marks  on  the  bay.  The  average 
limit  of  penetration  thus  far  has  been  3.12  ft. 
-After  the  entire  area  of  a  shoal  is  gone  over, 
the  rock  breaker  is  removed  and  the  broken 
rock  dredged  out.  The  area  covered  during 
the  year  was  266,230  sq.  ft.,  from  which  2-5,- 
■51.5  cu.  yds.  were  dredged. 


Notes  on    Dredging    and    Its    Cost    in 
French    Guiana. 

In  French  Guiana,  dredges  handle  river 
gravel  at  from  36  to  42  cts.  per  cu.  meter.  Mr. 
Albert  F.  J.  Bordeau.x,  in  the  November  Bul- 
letin of  the  American  Institute  of  Mining  En- 
gineers deals  in  considerable  detail  with  the 
conditions  in  the  Guiana  gold  fields,  from 
which  we  have  abstracted  the  following  notes : 
Dredging  is  the  cheapest  method  of  excava- 
tion. On  a  plant  costing  $60,000  including 
its  transport  and  erection  on  the  spot,  the 
depreciation  is  considered  to  be  about  16  per 
cent  per  year,  on  account  of  the  excessive 
wear  and  tear  in  tropical  climates.  This  as- 
sumes the  life  of  the  plant  to  be  about  6 
years.  On  the  supposition  that,  by  reason  of 
numerous  obstacles  in  the  creeks  and  in  haul- 
ing the  gravel,  the  real  efficiency  of  a  1,000 
cu.  m.  capacity  plant  is  reduced  to  600  cu. 
m.  a  day,  with  300  days'  work  in  a  year,  then 
the  amount  of  gravel  will  require  5.5  cts.  per 
meter  to  repay  the  plant  cost  in  6  years. 

The  following  table  is  a  complete  estimate 
of  costs,  after  experiments  lasting  about  6 
months  with  a  dredge  of  English  design  (Ren- 
frew, Scotland).  While  this  dredge  should 
have  worked  at  1,000  cu.  m.  daily  capacity,  so 
many  difficulties  were  experienced  during  the 
first  season,  that  it  was  impossible  to  ex- 
cavate more  than  300  to  400  cu.  m.  per  24 
hours : 

Fuel,   23  cords  at  $1.30 $  30.00 

Labor.    10   men    per   8    hour   shift   at   $1.12 

including  food    34.00 

Engineer  and  fireman   5.50 

Clearing   the  wood,   and   sundries 16.00 

Repairs,   water,  and  tools 6.00 

Freiglit.    general   exp..    management,   etc..     40.00 

Total  cost  per  day $130.50 

In  each  shift  are  10  men,  1  winchman,  1  en- 
gineer, 1  foreman,  1  man  and  helper  for  wash- 
ing, 3  men  with  shovels  for  cleaning  the 
gravel  from  clay  which  sticks  to  the  buckets, 
3  men  for  transporting  the  wood,  tying  the 
ropes,  etc.  The  waces  average  $0.80  per  daj 
and  $0.32  for  food  according  to  contract.  In 
1907-1908,  two  dredges  on  the  Lezard  Creek, 
operating  with  many  interruptions,  gave  th< 
following  results  with  the  above  costs :  No. 
1,  126,000  cu.  m.  gravel;  No.  2,  40,000  cu.  m 
gravel. 


Cost  of  Repairing  Leaks  in  Water  Mains. 
—In  Toronto,  Ont.,  during  1909,  234  leaks  of 
all  sizes  in  water  mains  were  repaired,  or  an 
average  of  0.686  leak  per  mile  of  main.  The 
cost  of  repairs  was  $6.84  per  mile,  or  $9.97  per 
leak,  including  materials  and  labor. 


Some  Costs  of  Channeling  Rock  on  the 
New  York  State  Barge  Canal. 

No  single  item  of  work  in  the  construction 
of  the  New  York  State  Barge  has,  perhaps, 
been  the  subject  of  more  criticisin  than  the 
item '  of  channeling.  It  is  required  that  the 
sides  of  prism  in  rock  shall  be  channel  cut. 
Percentage  bidding  is  also  required  and  the 
law  requires  that  no  bid  can  be  accepted  which 
for  any  one  item  exceeds  the  engineer's  es- 
timate by  20  per  cent  and  that  the  excess  over 
the  engineer's  estimate  for  all  items  must  not 
exceed  10  per  cent.  At  the  beginning  of  the 
work  the  engineers  in  calling  for  bids  made 
their  estimate  for  channeling  20  cts.  per  sq. 
ft.  Complaints  were  general  that  this  estimate 
was  far  too  low  and  later  the  estimate  was 
increased,  we  believe,  to  30  cts.  per  sq.  ft. 
These  prices,  it  should  be  understood,  applied 
to  the  general  run  of  work,  in  special  cases 
they  were  widely  varied  from  by  the  engineers. 
In  one  case  which  comes  to  mind  the  estimate , 
was  75  cts.  per  sq.  ft.  and  the  bid  accepted 
was  90  cts.  per  sq.  ft.  Normally,  however, 
the  price  set  has  been  20  cts.  and  30  cts.  per 
sq.  ft. 

While  complaint  has  been  general  that  these 
prices  and  particularly  the  earlier  price  of  20 
cts.  are  too  low  to  give  any  profit,  a  quite  gen- 
eral inquiry  among  the  contractors  on.  the 
Barge  Canal  has  given  very  few  actual  cost 
data.  It  is  with  particular  interest,  therefore, 
that  we  present  the  following  cost  figures 
from  an  authoritative  source,  covering  16  con- 
secutive months  of  channeling  work  on  one 
section. 

The  data  covers  work  on  Contract  6.  The 
work  here  was  limestone.  The  channelers  used 
were  Sullivan  Y-8,  costing  $2,800  each.  The 
operating  crew  comprised  : 

%  to  1/6  foreman  at $4.00  per  day 

1    channeler   at 3.50      "       " 

1    fireman    at 2.00      " 

1  helper   at 1.75 

1  laborer  at 1.50 

The  work  was  done  between  Sept.  1,  1908 
and  Dec.  31,  1909,  covering  a  period  of  16 
months,  and  using  from  2  to  6  channeling 
machines. 

In  presenting  the  costs  we  consider  each 
month  separately  and  finally  summarize  to  se- 
cure averages. 

(1)  In  September,  1908,  2  channelers 
worked  9  8-hour  shifts  and  channeled  454  sq. 
ft.,  or  an  average  of  50%  sq.  ft.  per  shift  at 
the  following  cost : 

Item.  Total.  Per  sq.  ft. 

Labor     $199.47       $0.4393 

Coal    12. S7         0.02S3 

Water    0.90         0.0020 

Interest  and  depreciation 9S.10         0.2160 

Total     $311.34       $0.6856 

(2)  In  October,  1908,  2  channelers  worked 
44  8-hour  shifts  and  channeled  2,582  sq.  ft.,  or 
an  average  of  59  sq.  ft.  per  shift,  at  the  fol- 
lowing costs : 

Item.  Total.  Per  sq.  ft. 

Labor     $494.81       $0.1916 

Coal     62.92         0.0244 

Water    4.40         0.0017 

Interest  and  depreciation 98.10        0.0379 

Total     $660.23       $0.2556 

(3)  In  November,  1908,  2  channelers 
worked  48  8-hour  shifts  and  channeled  2,282 
sq.  ft.,  or  an  average  of  48  sq.  ft.  per  shift  at 
the  following  cost: 

Item.  Total.  Per  sq.  ft. 

Labor    $621.25       $0.2722 

Coal     68.64         0.0301 

Water    4.80         0.0021 

Interest  and  depreciation 98.10         0.0429 

Total     $792.79       $0.3473 

(4)  In  December,  1908,  3  channelers 
worked  75  8-hour  shifts  and  channeled  3,942 
sq.  ft.  or  53  ft.  per  shift  at  the  following  cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $1,079.75       $0.2739 

Coal    107.25         0.0272 

Water    7.50         0.0019 

Interest  and  depreciation 163.77         0.0413 

Total    $1,358.27       $0.3443 

(5)  In  January,  1909,  3  channelers  worked 
82  8-hour  shifts  and  channeled  4,522  sq.  ft., 
or  an  average  of  55  ft.  per  shift  at  the  fol- 
lowing cost : 


Item.  Total.  Per  sq.  ft. 

I-abor    $1,161.75       $0.2570 

Coal     117.26         0.0259 

Water     8.20         0.0018 

Interest  and  depreciation 201.00         0.0444 

Total    $1,488.21       $0.3291 

(6)  In  February,  1909,  3  channelers  worked 
82  8-hour  shifts  and  clianneled  5,795  sq.  ft.,  or 
an  average  of  71  sq.  ft.  per  shift  at  the  fol- 
lowing costs : 

Item.  Total.  Per  sq.  ft. 

Labor    $1,270.22       $0.2191 

Coal     117.26         0.0202 

Water    8.20         0.0014 

Interest  and  depreciation 187.60         0.0324 

Total    $1,583.28       $0.2731 

(7)  In  March,  1909,  3  channelers  worked 
95  8-hour  shifts  and  clianneled  9,962  sq.  ft.,  or 
an  average  of  105  sq.  ft.  per  shift  at  the  fol- 
lowing cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $1,496.04       $0.1502 

Coal    135.85         0.0136 

Water   9.50         0.0009 

Interest  and  depreciation 201.00         0.0202 

Total    $1,842.99       $0.1849 

(8)  In  April,  1909,  4  channelers  worked 
180  shifts  and  channeled  16,.541  sq.  ft.,  or  an 
average  of  91  sq.  ft.  per  shift  at  the  follow- 
ing cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $2.14.S.32       $0.1299 

Coal   257.40         0.0156 

Water   18.00         0.0011 

Interest  and  depreciation 195.00        0.0118 

Total    $2,618.72       $0.1584 

(9)  In  May,  1909,  4  channelers  worked  175 
8-hour  shifts  and  channeled  15,149  sq.  ft.,  or 
an  average  of  86  sq.  ft.  per  shift  at  the  fol- 
lowing cost: 

Item.  Total.  Per  sq.  ft. 

Labor    $2,284.26       $0.1507 

Coal   250.25         0.0165 

Water   17.50         0.0011 

Interest  and  depreciation 130.00         0.0086 

Total    $2,682.01       $0.1768 

(10')  In  June,  1909,  4  channelers  worked 
168  8-hour  shifts  and  channeled  13,402  sq.  ft., 
or  an  average  per  shift  of  80  sq.  ft.  at  the 
following  cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $2,179.33       $0.1626 

Coal   240.24         0.0179 

Water   16.80         0.0012 

Interest  and  depreciation 195.00        0.0145 

Total    $2,631.37       $0.1962 

(11)  In  July.  1909,  4  channelers  worked 
183  shifts  and  channeled  10.525  sq.  ft.,  or  an 
average  of  57  sq.  ft.  per  shift  at  the  fol- 
lowing cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $2,299.00       $0.2184 

Coal   261.69         0.0249 

Water   18.30         0.0017 

Interest  and  depreciation 195.00         0.0185 

Total    $2,773.99       $0.2635 

(12)  In  August,  1909,  4  channelers  worked 
197  8-hour  shifts  and  channeled  6,673  sq.  ft, 
or  an  average  of  34  sq.  ft.  per  shift  at  the 
following  cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $2,273.00       $0.3407 

Coal   281.71         0.0422 

Water   19.70         0.0029 

Repairs     116.00         0.0174 

Interest  and   depreciation 210.00         0.0314 

Total    $2,900.41       $0.4346 

(13)  In  September,  1909,  4  channelers 
worked  202  8-hour  shifts  and  channeled  8,162 
sq.  ft,  or  an  average  of  40  sq.  ft.  per  shift 
at  the  following  cost: 

Item.  Total.  Per  sq.  ft. 

Labor    $2,520.00       $0.3087 

Coal   288.86         0.0353 

Water   20.20         0.0024 

Interest  and  depreciation 132.00        0.0161 

Total    $2,961.06       $0.3626 

(14)  In  October,  1909,  6  channelers  worked 
236  8-hour  shifts  and  channeled  10,816  sq.  ft. 
or  an  average  of  46  sq.  ft.  per  shift  at  the 
following  cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $2,724.25       $0.2518 

Coal   337.48         0.0312 

Water   23.60         0.0021 

Interest  and  depreciation 300.00        0.027. 

Total $3,386.33       $0.3128 
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(15)  In  November,  1909,  6  channelers 
worked  261  8-hour  shifts  and  channeled  8,802 
sq.  ft.,  or  an  average  of  34  sq.  ft.  per  shift 
at  the  following  cost : 

Item.  Tot;il.  Per  sq.  ft. 

Labor    $2,933.00       $0.3332 

Coal    373.23         0.0424 

Water   26.10         0.0029 

Interest  and  depreciation 300.00         0.0341 

Total    $3,632.33       $0.4126 


(10)  In  December,  1909,  6  channelers 
worked  145  8-hour  shifts  and  channeled  6,935 
sq.  ft.,  or  an  average  of  49  sq.  ft.  per  shift 
at  the  following  cost : 

Item.  Total.  Per  sq.  ft. 

Labor    $1,786.25       $0.2576 

Coal 207.35         0.0298 

Water   14.50         0.0021 

Interest  and  depreciation 300.00        0.0432 

Total    $2,308.10       $0.3327 


Summarizing  and  averaging  these  figures  we 
get  the  following  costs : 

Item.  Per  sq.  ft. 

I-abor    $0.2171 

Coal    0.0246 

Water    0.0017 

Repairs     0.0009 

Interest  and  depreciation 0.0237 

Total    $0.2680 

These  figures  cover  126,544  sq.  ft.  of  chan- 
neling. 


ROADS      AND      STREETS      SECTION 


Some    Costs   on   Concrete   Road    Con- 
struction in  Wayne  County,  Mich. 

The  Board  of  County  Road  Commissioners 
of  Wayne  County,  Michigan,  has  devoted  much 
of  its  attention  to  the  construction  of  concrete 
road.s  and  at  the  present  time  has  completed 
or  underway  about  15  miles  of  this  type  of 
road.  The  standard  specifications  under  which 
these  roads  were  constructed  were  printed  in 
our  issue  of         ?  t         i  "i       .       ivlost 

of  the  work  has  been  done  by  day  labor,  the 
board  at  times  having  as  many  as  250  men  in 
its  employ.  Labor  saving  devices  are  used  as 
much  as  possible.  Stone,  cement  and  sand  are 
handled  by  traction  engines,  and  plowing  and 
grading  are  done  behind  an  engine.  The  con- 
crete is  mi.xed  in  mechanical  batch  mixer  which 
travels  under  its  own  power.  The  wages  paid 
for  labor  per  9-hour  day  are  about  as  follows : 
Subforeman,  $3:  w-atchman,  $2;  laborers,  $2. 
Teams  are  hired  at  the  rate  of  $4  per  day. 
The  following  notes  have  been  taken  from  the 
last  annual  report  of  the  Board  of  Road  Com- 
mis.sioners  for  the  yearing  ending  Sept.  30, 
1910: 

Jl'oodn'ard  Avenue  Road. — The  work  on 
this  road  is  a  continuation  of  the  mile  of 
concrete  built  last  year,  extending  to  the 
county  line,  and  is  the  first  complete  stretch 
of  road  through  Wayne  County.  The  road  is 
laid  in  two  courses,  24  ft.  wide  at  its  narrowest 
point,  ranging  from  thence  up  to  34  ft.,  with 
18  ft.  of  concrete,  6%  ins.  deep.  It  is  1.21 
miles  long.  The  first  course  is  made  of  a 
1-2  %-5  mix  of  Portland  cement,  sand  and 
limestone,  4  ins.  deep ;  and  the  second  course 
is  made  of  a  1-2-3  mix  of  Portland  cement, 
sand  and  crushed  cobblestone,  2%  ins.  deep. 
It  is  laid  in  25-ft.  sections,  using  a  specially 
prepared  tar  paper  for  the  expansion  joints. 
The  Board  last  year  having  experimented  on 
several  forms  of  joint,  came  to  the  concKision 
after  a  year's  wear  that  the  tar  paper  had 
given  the  most  satisfactory  service.  Weather 
conditions  during  the  early  spring  were  very 
unfavorable  for  any  road  wofk,  ownig  to  the 
excessive  rainfall,  and  it  was  not  until  June 
2d  that  the  actual  work  of  concreting  was 
started.  The  road  was  finished  July  13th  and 
opened  to  traffic  its  entire  length  July  20th. 
Despite  all  tmfavorable  conditions,  more  rapid 
progress  was  made  in  the  construction  than 
was   anticipated. 

Following  is  a  summary  of  the  cost  of  the 
roadway  proper : 

Per  SQ.  ft. 

Roadway  proper:  Total.     Concrete. 

Teams    $      951.75         $0,074 

Other  labor    6.042.62  .472 

Limestone.    1.702.15    tons 1,709.32  .133 

Crushed    cobblestone,    1.119.73 

tons    2.154.13  .168 

Sand.  1,046.76  cu.  yds 822.30  .064 

Cement.   3.214  bbls 3,436.94  .272 

Tar  paper  for  Joints 40.75  .003 

Coal.  52^4   tons 154.89  .012 

Lumber    31.45  .003 

Totals    $15,394.15         $1,201 

The  other  items  in  the  cost  of  this  road  were 
as  follows : 

Drainage: 

Open    ditching-,    labor $  238.64 

Tile  drains.  labor 442.44 

Tile  drains,   material    201.79 

Culvert,    7-mile    road 498.65 

Culvert,    S-mile    road 129.30 

Extra  drainage,  not  included  in  bids 73.59 

Total    drainage    $1,584.41 


Blue  prints  and  photographs $  9.90 

Advertising    9.00 

Liability    insurance    90.41 

Wiiter    supply 36.62 

Lubrication,   waste,   kerosene,   etc 105.35 

Miscellaneous    36.99 

Extras,  not  included  in  bids  (approaches, 

etc.)    246.35 

Total    $    534.62 

This  makes  the  total  cost  of  the  road  $17,513 
or  about  $14,475  per  mile. 

Michigan  Avenue  Road. — This  road  was  one 
of  the  longest  pieces  of  road  constructed  by 
the  Board  during  the  past  year,  it  being  2.412 
miles  long.  It  was  the  original  intention  to 
build  the  road  6'/4  ins.  deep,  but  owing  to  the 
nature  of  the  sub-grade  and  the  heavy  traffic, 
it  was  finally  decided  that  7%  ins.  would  more 
satisfactorily  fuliil  the  requirements  and  make 
a  better  and  more  durable  hitrhway.  This  road 
is  built  of  concrete,  in  one  course,  18  ft.  wide, 
24  ft.  over  all,  using  a  1-2-4  mix  of  Portlanu 
cement,  was]ied  sand  and  washed  gravel.  The 
original  roadbed  of  Michigan  Avenue  Road 
was  found  to  be  about  20  ft.  at  its  widest  point, 
ranging  from  this  down  to  16  ft.,  necessitating 
a  large  amount  of  fill  to  brin?  it  uo  to  the 
required  wit'th  of  24  ft.,  which  added  very 
materially  to  its  cost. 

Two  reinforced  concrete  culverts  were  also 
constructed  and  a  45  ft.  span,  steel  bridge  was 
I'einforced.  The  work  of  laying  concrete  was 
started  on  June  22.  The  road  was  finished 
Aug.  25  and  thrown  open  to  traffic  throughout 
its  entire  length  on  Sept.  2d. 

Owing  to  the  Grand  Trunk  strike  and  other 
causes  the  proposed  commissions  were  sub- 
jected to  many  annoying  delays  in  securing 
material,  which  necessarily  added  to  the'  cost 
of  the  road,  and  delayed  the  time  of  com- 
pletion. However.  wMth  all  attendant  delays, 
an  average  of  236  ft.  of  completed  roadway 
per  working  day,  rain  or  shine,  was  made. 

Following  is  a  summary  of  the  cost  of  the 
roadway  p.roper : 

Per  sq.  yd. 
Roadway  proper.  Total.     Concrete. 

Teams     $3,099.75         $0,121 

Other   labor    10.778.51  .423 

Pebbles     5.061.66  .199 

Sand     2.110.78  .083 

Bank  run  gravel   115.70  .004 

Cement     10.234.86  .402 

Coal     3:i9.85  .013 

Tar  paper   76.82  .003 

Yard    rental,    lumber,    etc 673.18  .026 

Total    $32,491.11         $1,274 

In  addition  there  were  the  following  items : 

Drainage. 

Open    ditch,    labor $    645.26 

Tile  drains.  labor  1,358.25 

Tile   drains,    material 644.87 

Culverts,    labor    197.76 

Culverts,  material   168.98 

Total     $3,015.12 

Bridge. 

Labor     $    250.45 

Material    404.64 

Repairs  to,  before  road  was  built 125.00 

Total     $    780.0,9 

The  grand  total  cost  of  the  2.412  miles  of 
road  was  $36,286  or  about  $15,044  per  mile. 

Van  Dyke  Road. — This  road  is  one  mile 
long  and  its  construction  was  started  from 
where  work  was  left  off  last  year.  It  is  built 
of  concrete,  15  ft.  of  metal,  24  ft.  over  all,  6 
ins.  deep  in  two  courses,  the  bottom  course 
being  composed  of  Portland  cement,  washed 
sand  and  concrete  limestone  in  the  nronor- 
tions  of  l-2%-5;  the  top  course  of  Portland 


cement,  washed  sand  and  crushed  cobblestone 
in  the  proportions  of  1-2-3.  Work  was  started 
Aug.  ]9  and  finished  September  15.  Follow- 
ing is  a  summary  of  the  cost: 

Per  sq.  yd. 
Roadway  proper.  Total.     Concrete. 

Teams     $      40S.50         $0,053 

Other   labor    3.250.79  .369 

Limestone     1,116.00  .127 

Crushed   cobblestone   1,562.09  .177 

Sand 873.38  .099 

Cement     3,498.35  .397 

Coal     62.70  .007 

Tar  paper   27.54  .003 

Board  of  men   221.06  .025 

Engineer's  stakes,  lumber,  etc.       121.37  .014 

Total    $11,201.78         $1,271 

Drai  nage. 

Open    ditching    $76.46 

Grand   Total    $11,278.24 

Wayne  Road  South — This  is  a  leading  road 
out  of  the  village  of  Wayne,  coimecting  up 
with  Romulus  and  other  small  centers  of  pop- 
ulation in  Wayne  County.  It  is  built  of  con- 
crete, 10  ft.  wide,  with  3  ft.  of  gravel  on  one 
side  and  3  ft.  of  limestone  macadam  on  the 
other  side  and  dirt  shoulders  bringing  the 
width  up  to  24  ft.  over  all.  The  gravel  and 
limestone  macadam  were  in  the  nature  of  an 
experiment  to  determine  the  feasibility  of  such 
a  construction  under  actual  travel  conditions, 
on  roads  where  the  traffic  is  not  great,  with 
a  view  of  reducing  the  initial  cost  and  still 
making  provision  for  the  passage  of  teams  and 
other  vehicles,  without  subjecting  the  dirt 
shoulders  to  wear  in  wet  weather.  At  the 
time  the  report  was  issued  the  limestone  had 
bonded  together,  ow'ing  to  its  inherent  prop- 
erties, and  vehicle  traffic  had  used  it  to  the 
exclusion  of  the  gravel  side  which  had  not 
bonded  thoroughly  as  yet.  The  report  states 
that  it  will  take  a  longer  period  to  determine 
the  points  on  which  the  Board  was  experi- 
menting. This  road  is  built  in  one  course,  6- 
ins.  deep,  of  Portland  cement,  washed  sand 
and  washed  pebbles  in  the  proportions  of  1-2- 
4,  and  makes  a  very  satisfactory  road.  The 
construction  work  was  undertaken  late  in  the 
fall  and  owing  to  frost  and  other  bad  weather 
conditions,  the  cost  was  somewhat  increased 
over  what  it  would  have  been  had  the  work 
been  done   under  normal  conditions. 

The  following  is  a  summary  of  the  cost: 

Roadway  proper. 

Labor    $1.8.52.13 

Pebbles.   1.014.35  cu.   yds 818.64 

Sand,  597.65  cu.   yds 402.23 

limestone.   190.12  cu.  yds 193.76 

Cement.    665    bbls 790.82 

Protection  to  concrete 28.00 

$4,085.58- 

Drainage. 

Labor    $      47.93 

Material     64.37 

$    112.30 

Proportion   of  general   expense 204.07 

Rental  of  Machinery  and  repairs 146.60 

Coal   and  wood    32.20 

Miscellaneous     48.08 

Total     $4,629.83 

This  makes  the  cost  per  mile  about  $9,259. 

Notes  on  Road  and  Street  Work. 

Rough  Surface  Concrete  Pavement. — Dur- 
ing 1909  the  city  of  Toronto  constructed  a 
total  of  2,883  sq.  yds.  of  concrete  pavement. 
This  pavement  was  laid  on  lanes  upon  which 
the  traffic  of  wheeled  vehicles  was  not  exces- 
sive. The  pavement  consisted  of  a  4-in.  rough 
concrete  foundation  upon  which  was  placed 
a  2-in.  surface  of  richer  mixture,  which  was 
finally  blocked  off  into  rectangles  8  in.  by  10- 
in.     According   to   the   annual    report   of  the 
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City  Engineer  of  Toronto  lor  1909  it  lias  been 
found  that  this  mixture  is  very  brittle  and 
abrades  rapidly  under  the  action  of  traffic 
and  becoming  smooth  does  not  afford  suf- 
ficient foothold  for  horses.  Accordingly  it 
is  proposed  in  the  future  to  construct  a  mon- 
olithic type  of  concrete  pavement,  leaving  -the 
surface   rough. 

Cost  Data  on  Surface  Tarring  at  Alton,  Eng- 
land.—In    1909   the   Urban   District    of   Alton, 
England,  undertook  the  tar  painting  of  some 
of   its  granite   coated  main   roads.     This  sur- 
face  tarring  proved  so  successful  in  reducing 
the  dust  and  lengthening  the  life  of  the  roads, 
that  at  the  commencement  of  the  present  sea- 
son it  was  decided  to  also  tar  portions  of  the 
district   roads  in  addition  to  the   main  roads. 
The    vifork   was    described    in   a   paper   by    G. 
Bertram  Hartfree,  Surveyor  to  the  Council  of 
the  Alton  Urban   District,  presented   at  a  re- 
cent  meeting  of  the   Institution   of   Municipal 
and  County  Engineers,  and  the  notes  that  fol- 
low   have    been    taken    from    Mr.    Hartfree's 
paper.     The   area   to   be   tar   painted   was   in- 
tended to  be  one-third  by  hand  treatment  and 
the  remainder  by  contract,  subject  to  a  small 
machine     being  used.     The     following   prices 
were  quoted  for  contract  work:     Hand  treat- 
ment  crude  tar,   including   labor   in   sweeping 
and  dusting.  3  cts.  per  sq.  yd. ;  machine  treat- 
ment,  including  labor  as  before,  2%   cts.   per 
sq.  yd. ;  using  distilled  tar,  3%  cts.  per.  sq.  yd. 
For   machine   tarring,   the   council   to   provide 
for   sweeping  and    gritting   with    distilled   tar, 
the  prices  ranged  from  1%  cts.  to  2%  cts.  per 
sq.   yd.,   and   with   condition   from    1%   cts.   to 
2  cts.  per  sq.  yd.     In  every  case  about  6  yds. 
per  gallon   was  quoted.     The  offer  of  a  firm 
to  supply  a  horse   drawn   machine   using   dis- 
tilled   tar    was    accepted,    but    this    offer    was 
canceled  later  and  the  whole  of  the  work  was 
carried    out   by    direct    labor.      At    first    there 
was  only  a  40-gal.  boiler  available  and  the  tar 
was  dipped  out  and  spread  from  watering  cans 
provided  with  horizontal  spreaders.    This  type, 
Mr.  Hartfree  states,  is  preferable  to  the  hose 
spreader   as  a  more   uniform  covering  is   ob- 
tained.     The   tar   was    well    brushed    in    with 
special  tar  brushes  and  left  to  dry  in  by  the 
sun.     Towards  evening  dust  was  sprinkled  on 
by  hand,  and  not  direct  from  the  shovel,  suf- 
ficient to  cover  only  being  used.     The  best  re- 
sults   were    obtained    on    scorching   hot    days, 
commencing  tarring  about  11  a.  m.  and  finish- 
ing at  3  p.  rh. ;  this  allowed  a  perfectly  dry  and 
hot    surface   before   treatment,   and   good   sun 
drying   after.     When   the   tar  had   reached   a 
rusty  brown  color  it  was  taken  as  sufficiently 
dried.     With  the  small  boiler  about   1,000  sq. 
yds.  per  day  could  be  covered,  working  from 
six  to  six,  but  tarring  during   suitable   hours 
only  h.-\lf  this  quantity  could  be  covered.     To 
further   advance  the   work  a  "Weeks"  80-gal 
boiler  and  sprayer  was  purchased  at  a  cost  of 
$143.34.      This   gave    satisfactory   results,    and 
2,000  yds.   were  treated,   working  a  full   day; 
but,  as  before,  the  best  effects  were  obtained 
by  treating  about   1,000   yds.   during  the   hot- 
test  part   of   the   day.      At    first    trouble    was 
found   with   the  spray,  arising  through    insuf- 
ficient knowledge  on  the  part  of  the  men  using 
it,    the    tar     from   previous     spraying   having 
caked  the  nozzle.     Afterwards,  by  cleaning  it 
immediately  after   use   and   warming  the   end 
before  the  next  operation,  no  further  choking 
occurred.     With   the   advent   of  the   "Weeks" 
machine  it  was  possible  to  make  comparisons 
between  crude  and  distilled  tar  and  Tarvia  by 
hand    treatment    and    machine-sprayed.      The 
crude  tar  was  obtained  from  local  gas  works, 
artd  was  subjected  to  no  other  treatment  than 
well  boiling  to  expel  water  and  free  ammonia, 
and  the  admission  of  a  Ititle  lime  to  neutralize 
the  fixed  ammonia.     This  gave  rise  to  a  no- 
ticeable smell,  but,  the  work  being  carried  on 
in  an  isolated  part  of  the  district,  no  serious 
complaint  was  received. 

The  cost  of  various  treatments  was  as  fol- 
lows: 

HAND    PAINTING. 

Cts.  per 
sq.  yd. 

Crude   tar,   1  gal.   to  7   yds 1V4 

Distilled  tar,  1  gal.  to  5  yds 2% 

Tarvia,   1   gal.  to  6  yds 2?4 


SPRAYING. 

Crude  tar,  1  gal.  to  7  yds •   1 

Crude  tar,  1  gal.  to  7  yds.  and  covering  with 

limestone  dust    \» 

Distilled   tar,    1    gal.    to   6Vk   yds •  •  ■   ^ 

Distilled  tar  on  Hint  surface.  1  gal  to  5  yds. 

and  coatins:  with  sand 2% 

Tarvia,   1  gal.   to  5%  yds •  •  ■   2% 

Tarvia,  1  gal.  to  5%  yds.  and  covering  with 

limestone  chippings   j- ••.■,;■■■ /^ 

Crude   tar   costs   3   cts.    per  gal.;    distilled    tar, 
7%  cts.,  and  Tarvia,  8%  cts. 


Asphalt  Pavement  Work  at  Toronto,  Ont. — 
Previous  to  last  year  the  city  of  Toronto, 
Ont.,  had  been  laying  two  clases  of  asphalt 
pavement — a  light  type  and  a  heavy  type.  In 
1909,  however,  a  third  class,  known  as  the 
medium  type,  was  introduced.  The  total  yard- 
age of  asphalt  pavement  laid  for  the  city  last 
year  was  230,657  sq.  yds.,  of  which  49,139  sq. 
yds.  was  of  the  heavy  type  (2-in.  asphalt  sur- 
face, 1  in.  binder  course  and  6  in.  concrete 
foundation),  69,179  sq.  yds.  was  of  the  light 
type  (2  in.  asphalt  surface  and  4  in.  concrete 
base)  and  110,743  sq.  yds.  of  the  medium  type 
(2  in.  asphalt  surface,  1  in.  binder  and  5  in. 
concrete  base).  The  following  table  taken 
from  the  report  of  C.  H.  Rust,  City  Engineer, 
for  the  year  1909,  shows  a  comparison  be- 
tween the  maximum,  minimum  and  average 
prices  for  asphalt  pavements,  from  1901  to 
1909: 

Maximum.   Minimum.       Average. 
mOl  Heavy    $2,70  $2.30  «2.5|  6/10 

•■     Light     2.23  1.88  2.04  1/2 

1902  Heavy    2.60  2.45  I'^l  ,  ,, 

•■     Light  ....     2.15  1.66  2.01  1/4 

1903  Heavy    2.50  2.14  2.21  3/5 

■'     Li'ht  ...     1.88  1.60  1.70 

1904Heayy    2.30  2.15  f'li  6/10 

"     Light    1.S3  1.53  1.65 

1905  Heavy    2.19  1.99  2.05 

■'     Light  .     1.66  1.36  1.51 

1906  nlavy  ". 2.01  1.79  1.91  4/5 

•■     Light     1.64  1.38  1.42  2/5 

1907  Hfavy    2.27  2.14  2.19 

"      T.io-ht  ...      1.83  1.50  l.Di 

1908H?avy    : 2.33  1.92  2.15  2/3 

"     Light     1.96  1.33  1.51  ^/o 

1909H?avy    1.95  1.59  1.72  2/3 

"     Medium    1.80  1.40  1.60 

"     Light    1.44  1.12  1.2.S 

The  extremely  low  prices  for  1909,  states  the 
report,  were  brought  about  rather  by  the  keen 
competition  existing  among  the  contractors, 
than  bv  a  reduction  in  the  actual  cost  oi  the 
pavement.  The  report  adds  that  as  it  is  im- 
possible for  contractors  to  lay  asphalt  pave- 
ments at  these  prices  and  make  a  reasonable 
profit,  it  is  not  probable  that  the  city  will  ob- 
tain so  durable  a  pavement  at  such  a  small 
cost.  Of  the  total  of  2-30,657  sq.  yds.  of  as- 
phalt pavement  constructed  last  year,  33,841 
sq.  yds.  was  laid  by  the  day  labor  forces  of  the 
Roadways  Branch  of  the  City  Engineer  De- 
partment. In  addition  to  the  new  work  the 
Roadways  Branch  made  such  repairs  as  were 
necessary  to  all  asphalt  pavements  upon  which 
the  contractor's  guarantee  had  expired.  The 
amount  of  repairs  required  totaled  50,884  sq. 
yds.,  the  average  cost  per  sq.  yd.  being  54.2 
cts.  During  the  season  the  municipal  asphalt 
plant  turned  out  13,414  batches  of  asphalt  sur- 
face and  2,303  batches  of  binder,  or  approxi- 
mately 3,200  loads  of  fiye  batches  each.  It  is 
figured  that  each  batch  of  asphalt  surface  will 
lay  approximately  6  sq.  yds.  of  surface  2  in. 
thick  and  that  each  batch  of  binder  will  lay, 
12  sq.  yds.  1  in.  thick.  Binder  was  not  used 
in  making  the  ordinary  repairs  except  in  cases 
of  excessive  thickness.  The  average  cost  per 
batch  of  binder  and  surface  was  as  follows: 

Binder.  Surface. 

Per  batch.  Per  batch. 

Pay  roll    JO.IO  $0.21 

Aggregate 1-05  1.95 

Fuel       04  .07 

Burden    58  .51 

Total,   per  batch $1.77  $2.74 

On  the  basis  that  one  batch  of  binder  makes 
12  sq.  yds.,  1  in.  thick,  the  cost  per  square 
yard  was  14%  cts.  The  cost  of  asphalt  surface 
on  the  basis  of  one  batch  making  6  sq.  yds. 
2  in.  thick,  the  cost  per  sq.  yd.  of  the  surface 
was  about  45.7  cts.  per  sq.  yd. 


as  early  as  1906  in  the  town  of  Basle  the  work 
had  progressed  beyond  the  experimental  stage. 
At    the   present   time    a   large   number   of  the 
towns    in    Switzerland    are    using   tar   surface 
treatment   both    for   carriage   ways    and    foot- 
ways as  a  means   for  counteracting  dust.     In 
the  town  of  Basle  the  tarring  of  roadways  has 
proved  particularly  successful  and  at  the  end 
of  1909  the  town  had  about  230,000  sq.  metres 
of    tarred    roadways.      On    roads    with    heavy 
traffic  the  tar  coating  did  not  prove  efficacious 
and   was   not   again   applied.     On   roads   with 
light  traffic,     however,     the   success     attained 
even  in  the  first  year  was  great.     The  tarring 
was   also   successful   on   medium   traffic   roads 
and  was  renewed  after  a  lapse  of  three  or  four 
and    was     renewed    after     a    lapse    of    three 
or     four     years.         In     a     report     of     road- 
way     conditions      in      Switzerland,    present- 
ed    at     the      Second        International      Road 
Congress     at     Brussels,     Mr.     Victor     Wen 
ner  and  Mr.  Arthur  Schlaepfer  of  Zurich  dis- 
cuss in  some  little  detail  the  use  of  tar  as  .1 
means    for   preventing    dust.      The   matter   in 
this  note  has  been  taken  from  this  report.     Of 
16    towns    of    Switzerland    reporting    on    the 
surface  tarring  of  carriage  ways,  seven  towns 
praised  the  process   for  roads  with  light   and 
average  traffic ;  four  towns  had  either  not  yet 
made  any  experiments  or  considered  such  tn 
be   inadequate   for  light   traffic   and   had  quite 
abandoned  them  for  the  time  being;  five  towns 
including      Zurich,    had    made     more    or   les^ 
thorough    experiments,    the    results    of   which, 
however,  could  not  up  to  the  present  be  de 
scribed  as  satisfactory.     Messrs.  Wenner  and 
Schlaepfer   state  that   in  order  to  assure  sue 
cess  in  the  surface  tarring  of  carriageways  the 
following   points   should    receive   careful   con 
sideration:   (1)   The  roads  to  be  tarred  should 
be  in  a  good  state  of  preservation ;  and  if  an 
entire  pebble  coating  is  not  to  be  laid  at  the 
outset,   the   bad   places    should   be   broken   up 
and  fresh  pebbles  rolled   in  as   firmly  as  po? 
sible  before  the  tar  is  applied,  a  wornout  road 
should   not   be  tarred;    (2)    Roads  which  are 
not   firm   or   are   constructed   of   inferior   ma- 
terial, should  not  be  tarred ;  (3)  The  tar  coat- 
ing should  be  applied  from  four  to  six  weeks 
after  the  rolling  of  the   surface.     In  any  case 
the  metal   surface  must  be  perfectly   dry  and 
free  from  dirt  or  dust,  but  the  binder  should 
not  be  scraped  out;   (4)  The  tar  used  should 
be   as    free   as   possible   from   water   and   am- 
monia.     A    coal    tar    is    to    be    recommended, 
which,    at    300°    gives    the    following:    Hard 
pitch,  66  to  68  parts,  oil   3iy2  to  291/2   parts. 
water  about  2%  parts.      (5)   The  first  coating 
of   tar   should      only   take   place     during    dry 
weather,  and  if  possible,  after  several  warrn, 
summer   days.      Continuous   warm   weather   is 
less    essential    for   the    second    coating.      (6) 
Before  the  tar  coating  has  become  quite  hard, 
it  must  be   strewn  with   sifted  granular  sand. 
This  thin  layer  of  sand  is  then  to  be  suitably 
rolled  with  a  not  too  heavy  hand  roller.     The 
above  points  are  considered  essential  to  assure 
the  success  of  the  surface  territory.     As  the 
result  of  special  comparative  studies  of  the  tar 
surfaces  of  Basle  and  Zurich,  Messrs.  Wenner 
and    Schlaepfer      recommend      the      following 
points  for  especial  consideration:    (1)    A  very 
hard    metal    is    less    suitable    for    this    tarring 
process  than  a  somewhat  softer  rnetal,  which, 
however,  may  be  able  to  support  light  or  mod- 
erate  traffic ;'   for   instance,   river,  and   quarry 
rubble.     This  combination,  however,  should  be 
fairly  homogeneous.     (2)  A  principal  cause  of 
failure  appears  to  be  that  in  many  places  the 
rolling  of  the   roads   without  the  addition  of 
sand  is  not  continued  until  the  surfacing  has 
become     completely     cemented.     (3)   Another 
cause  of  failure  is  due  to  the  fact  that  duririg 
the   first  year  the   surface  becomes  hacked  in 
the    middle    principally    by    the    calks    on    the 
horses'  shoes.     In  order  to  prevent  the  pene- 
tration of  water,  it  is  of  advantage  to  strew 
the  moist  tar  covering  lightly   with   sand,  by 
which  the  separate  holes  will  be  more  or  less 
filled    and    during    good    weather    closed    up 
again  by  traffic. 


Road  Surface  Tarring  in  Szvitzcrland — 
The  surface  treatment  of  roads  with  tar  as  a 
means  for  preventing  dust  has  been  used  in 
Switzerland  for  a  number  of  years.  In  fact 


The  Interborough  Rapid  Transit  Subway  of 
New  York  City  has  74.18  miles  of  single 
track . 
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WATER-WORKS     AND     SEWERS     SECTION 


Types    of    Wells;    Their    Comparative 

Cost  and  Merits  and   Methods  of 

Protection  from  Pollution.* 

Because  of  their  cheapness,  convenience,  and 
fancied  safety,  wells  are  by  far  the  most  popu- 
lar source  of  domestic  supplies  in  all  regions 
in  which  water  is  found  at  reasonable  depth, 
[f  properly  located  and  constructed  they  af- 
ford an  ideal  source  of  supply  fully  justifying 
their  popularity.  But  if  they  are  carelessly 
finished  or  improperly  located  they  are  much 
more  liable  to  pollution  than  is  commonly  sup- 
posed, and  it  is  with  the  view  of  pointing  out 
some  of  the  precautions  that  should  be  taken 
for  their  protection,  as  well  as  of  presenting 
information  concerning  desirable  types,  loca- 
tion, and  construction,  that  the  following  dis- 
cussion is  presented. 

TYPES    OF    WELLS. 

Although  no  two  wells  are  e.xactly  alike  in 
.ill  particulars,  there  are,  in  reality,  only  a  few 
distinct  forms,  the  others  being  simply  modifi- 
cations or  combinations  of  these.  The  kind  of 
well  to  be  sunk  at  a  particular  locality  depends 
mainly  on  the  nature  of  the  material  to  be 
encountered,  one  form  being  particularly 
adapted  to  a  certain  material,  such  as  sand, 
while  an  entirely  different  form  is  demanded 
if  rock  is  to  be  penetrated.  The  following  ta- 
bles show  clearly  and  concisely  the  character- 
istics and  methods  of  sinking  the  more  com- 
mon types  and  point  out  the  conditions  to 
which  they  are  best  adapted : 

TYPES    OF   WELLS   AND    CONDITIONS   TO 
WHICH    THEY    ARE    ADAPTED. 

Dug.— Generally  circular  excavations,  3  to  6 
ft.  in  diameter,  dug  or  blasted  hy  hand  and 
curbed  with  wood  or  with  stones  or  bricks  laid 
without  cement.  Adapted  to  localities  where 
the  water  is  near  the  surface,  especially  wliere 
It  occurs  as  small  seeps  in  clayey  materials  and 
requires  extensive  storage  space  for  its  conser- 
vation.    Should  not  be  near  sources  of  pollution. 

Bored. — Bored  with  various  types  of  augers 
from  2  ins.  to  3  ft.  in  diameter,  rotated  and  lift- 
ed (together  with  the  earth)  by  hand  or  horse- 
power. Curbed  with  wood,  cement,  or  tile  sec- 
tions, with  open  or  cemented  joints,  and  more 
rarely  with  iron  tubing.  Adapted  to  localities 
where  the  water  is  at  slight  or  medium  depths 
and  to  materials  similar  to  those  in  which  open 
wells  are  sunk. 

Punched. — Small  holes,  usually  under  6  ins. 
In  diameter,  sunk  by  hand  or  horsepower,  by 
dropping  a  steel  cylinder  slit  at  the  side  so  as  to 
hold  and  lift  material  by  its  spring.  Clay  is 
added  to  incoherent  materials  like  sand  to 
bind  them  together  so  that  they  can  be  lifted. 
Adapted  to  clayey  materials  in  which  water  oc- 
curs as  seeps  within  50  ft.  of  surface,  but  not 
at  much  greater  depths. 

Driven. — Small  iron  tubes,  usually  1%  to  4  ins. 
in  diameter  and  provided  w^ith  point  and  screen, 
driven  downward  by  hand  or  by  simple  hand  or 
horsepower  apparatus.  Adapted  to  soft  and  fine 
materials,  especially  to  sands  and  similar  por- 
ous materials  carrying  considerable  water  at 
relatively  slight  depths.  Particularly  desirable 
where  upper  soil  carries  polluting  matter. 

California  or  Stovepipe. — Overlapping  sheet- 
steel  casings,  4  ins.  or  more  in  diameter,  forced 
downwards  by  hydraulic  jacks  and  finally  per- 
forated b5'  a  special  apparatus  at  water  strata. 
Drillings  are  removed  by  a  long  sand-bucket 
with  valve.  Adapted  to  soft  materials  extend- 
ing to  considerable  depths  and  having  several 
water   strata   capable   of  utilization. 

Standard  Drilled.— Sunk  by  percussion  of 
heavy  drill,  H4  to  12  ins.  or  more  in  diameter, 
lifted  and  dropped  from  portable  rig  or  derrick 
by  horse  or  steam  power.  Cased  with  iron  pipe 
in  soft  materials;  usually  not  cased  in  rock. 
Drillings  removed  by  long  bucket  with  valve  in 
bottom.  Can  be  used  to  advantage  in  all  but 
the  softest  materials,  but  is  particularly  adapted 
to  rock  work,  especially  at  great  depths,  being 
cheaper  and  quicker  than  other  methods  of  drill- 
ing in  rock. 

Diamond-drill  Hole.— Sunk  by  rotating  hollow 
bit,  usually  1%  to  4  ins.  in  diameter,  with  rim 
fitted  with  black  diamonds.  Penetrates  by  abra- 
sion due  to  rotation.  Drillings  removed  by  water 
forced  down  drill  and  up  along  outside  of  rods. 
Not  adapted  to  water  wells  because  of  great 
cost.  Used  where  cores  of  materials  penetrated 
are  required,  or  where  hole  is  sunk  at  an  angle 
with  the  vertical. 

Wood. — Square  wooden  boxes  in  wells  over  3 
ft.  in  diameter;  cylindrical  curbs  of  narrow 
staves  in  wells  under  3  ft.  in  diameter.  Can  be 
placed  in  any  shallow  well,  but  are  never  safe 
and  should  never  be  used. 


•Extract   from   Water   Supply   Paper  No.    255, 
U.  S.  Geological  Survey,  by  Myrnn  L.   Fuller. 


Tiles.— Glazed  sewer  tile,  cement  llles.  and 
porous  terra  cotta  tiles,  laid  without  cement. 
Adapted  to  conditions  similar  to  those  of  rock 
and  brick  curb. 

Tiles. — Glazed  sewer  tile  and  cement  tile  with 
cemented  joints.  Same  as  cement-lined  stone  or 
brick  curbs,  except  that  it  is  more  applicable 
to  wells  of  small  diameter. 

Heavy  Iron  Casings. — Iron  pipes,  1  to  4  Ins.  in 
diameter,  with  tight  joints.  Adapted  to  wells  of 
all  depths  in  which  water  is  obtained  from  a 
stratum  below  the  casing,  or  from  strata  be- 
tween cased  sections.  Not  adapted  to  strongly 
corrosive  waters. 

Sheet-iron  Casings. — Iron  pipes  4  to  16  ins.  in 
diameter,  with  snug  joints.  Adapted  to  wells  of 
all  depths,  in  loose  material,  in  which  it  is  de- 
sired to  procure  water  from  a  number  of  strata. 

SUMMARY    OF    ADVANTAGES    AND    DISAD- 

VANT.\GES  OP  DIFFERENT  TYPES  OF 

WE'LL  CURBS  AND  CASINGS. 

Rock. — Allows  all  water  to  enter,  thus  utilizing 
all  seeps.  Material  often  costs  little  or  nothing. 
As  a  rule  requires  little  money  outlay  for  labor. 
Polluting  matter  enters  readily  and  well  is  never 
safe  if  near  sources  of  contamination.  Affords 
no  filtration  and  permits  dirt  and  soil  to  enter. 
Permits  entrance  of  mice  and  other  small  ani- 
mals at  top. 

Brick. — Where  uncemented  it  allows  all  watf 
to  enter,  utilizing  all  seeps.  Filters  out  most  of 
sediment.  Does  not  allow  small  animals  to  en- 
ter. Involves  little  money  outlay  for  Labor. 
Polluting  matter  enters  readily,  atid  well  is  never 
safe  when  near  sources  of  contamination.  Ma- 
terial costs  considerable. 

Cement-lined  Rock  or  Brick. — Safe  from  pollu- 
tion (except  that  entering  at  bottom)  as  long  as 
walls  are  not  cracked.  Prevents  entrance  of 
sediments.  Prevents  entrance  of  animals.  Does 
not  impart  taste  to  water.  Utilizes  water  from 
bottom  only.  Is  unsafe  if  so  shallow  that  pol- 
luting matter  can  reach  its  bottom.  Costs  con- 
siderably more  than  uncemented  wells.  May  re- 
quire skilled  labor. 

Wood. — ChSap  in  many  localities.  Can  be'  used 
in  wells  of  very  small  diameter.  Does  not  taste 
of  iron.  Swells  tight  in  wet  ground,  the  water 
either  entering  at  bottom  or  (after  sudden  rises) 
through  shrunken  portion  at  top.  Pollution  en- 
ters readily.  Animals  gnaw  through.  Wood 
rots,  giving  taste  to  water  and  favoring  develop- 
ment of  bacteria.     Expensive  in  some  localities. 

Glazed  and  Cemented  Tiles  with  Uncemented 
Joints. — Allows  all  water  to  enter,  utilizing  all 
seeps.  Does  not  give  taste  to  water.  Does  not 
require  skilled  labor.  Polluting  matter  enters 
readily  and  well  is  never  safe  if  near  source  of 
contamination.  Soil  may  wash  in  through  joints. 
Requires  some  outlay  for  material. 

Glazed  and  Cement  Tiles  with  Cemented 
Joints. — Safe  from  pollution  (except  that  enter- 
ing at  bottom)  as  long  as  joints  are  tight.  Does 
not  require  expensive  labor.  Can  be  used  only 
in  soft  materials  containing  considerable  water. 

Iron  Casings. — Adapted  both  to  rock  and  to 
unconsolidated  materials.  Safe  from  polliition 
except  that  entering  at  bottom.  The  cost  in 
large,  deep  wells  is  considerable.  Practically 
limited  to  wells  under  14  ins.  in  diameter.  Is 
subject  to  deterioration  by  corrosion  and  in- 
crustation in  some  places.  Utilizes  but  one  water 
stratum  (except  where  perforated). 

YIELD   OF    WELLS   OF  VARIOUS   TYPES. 

If  an  adequate  supply  of  ground  water  is 
available,  the  yield  of  a  well  will  depend  on 
the  character  of  the  water-bearing  material, 
the  facility  of  entrance  of  water,  the  size  or 
storage  capacity  of  the  well,  and  the  nature  of 
the  pumps. 

Character  of  the  Material. — The  character 
of  the  water-bearing  material  is  of  the  great- 
est importance  in  determining  the  yield  of  a 
well,  as  it  is  on  the  structure  and  texture  of 
the  water-bearing  beds,  that  the  amount  of 
water  which  they  will  give  up  depends.  A 
close-textured  clay,  for  instance,  may  hold  as 
high  as  45  per  cent  and  a  chalk  as  high  as  53 
per  cent  of  its  volume,  while  an  open-textured 
sand  may  hold  as  little  as  26  per  cent  of  its 
volume.  Notwithstanding  this  a  sand  will  or- 
dinarily yield  large  supplies,  whereas  a  chalk 
and  especially  a  clay  will  yield  little  or  no  wa- 
ter. In  quicksands  water  is  usually  present  in 
large  amounts,  but  owing  to  the  absence  of 
good  foundations  for  the  curbing  and  the 
ready  flow  of  the  fine  sand  through  the  min-  ' 
litest  crevices,  ordinary  dug  wells  in  such  .-na- 
terial  are  generally  out  of  the  question  and 
even  driven  w-clls  equipped  with  the  ordinary 
strainers  usually  soon  become  clogged.  Driven 
or  drilled  wells  eqiiippcd  with  special  screens 
and  sunk  by  experts  familiar  with  the  various 
methods  of  handling  quicksand  are  usually  the 
only  types  entirely  successful  in  such  mate- 
rial. 

Structures,   such   as   solution   passages,  bed- 


ding planes,  or  joints,  play  an  important  part 
in  determining  the  yield  of  a  Well.  A  solution 
passage  in  limestone  may  afford  inexhaustible 
supplies  where  the  mass  of  the  rock  is  prac- 
tically destitute  of  water.  In  other  rocks  the 
bedding  planes  and  joints  may  afford  excellent 
supplies  where  no  water  is  found  in  the  rock 
itself.  The  amount  of  water  present  in  the 
pores  of  different  rocks  is  indicated  by  the 
following  average  porosities :  Sandstones  15 
per  cent,  shales  4  per  cent,  limestones  5  per 
cent,  crystalline  rocks  2  per  cent.  The  water 
present  in  the  larger  openings  mentioned, 
though  small  in  amount  in  comparison  to  that 
held  in  the  pores,  is  yielded  much  more  rap- 
idly and,  except  in  sandstones  and  similar  por- 
ous rocks,  usually  affords  the  principal  source 
of  supply. 

Facility  of  Entrance.  —  The  facility  with 
which  water  enters  the  well  depends  in  part 
on  the  rock  features  enumerated  and  in  part 
on  the  nature  of  the  well.  In  loose  materials 
water  accumulates  most  easily  in  stone-curbed 
and  similar  types  of  dug  wells  and  only  less 
so  in  tightly  curbed  dug  wells  with  open  bot- 
toms. Where  the  water  bed  is  a  strong  one 
and  the  materials  are  sufficiently  consolidated 
to  prevent  them  from  entering  the  well  the 
water  will  freely  enter  an  iron  casing  open  at 
the  bottom.  In  weak  water  beds  in  soft  mate- 
rials, and  in  quicksands,  either  perforated  cas- 
ings or  casings  equipped  with  long  screens  are 
necessary  to  permit  the  entrance  of  the  re- 
quired amount  of  water.  In  many  of  the 
harder  rocks  the  walls  will  stand  without  cav- 
ing and  casings  are  therefore  unnecessary,  the 
water  entering  at  any  point  without  hindrance 

Storage  Capacity  of  JVclls. — Where  strong 
water  beds  exist  storage  is  unnecessary,  the 
water  entering  from  the  rock  as  fast  as  the 
ptimps  demand.  Where  the  supply  is  derived 
from  weaker  beds,  especially  those  having  only 
small  seeps,  storage  is  a  significant  factor  and 
the  type  and  size  of  the  well  are  of  great  im- 
portance. The  volume  of  tubular  wells  of 
equal  depth  varies  with  the  square  of  their 
diameters,  hence  a  6-inch  well  will  hold  nine 
times  as  much  water  as  a  2-inch  well  of  the 
same  depth,  and  a  3-foot  well  thirty-six  times 
as  much  as  a  6-inch  well.  Dug  wells  are 
therefore  of  advantage  in  clays  and  similar 
materials  where  the  water  enters  more  slowly 
than  it  can  be  lifted  by  the  pumps,  for  they 
permit  accumulations  that  may  tide  over  pe- 
riods in  which  the  amount  used  is  greater  than 
the  supply.  For  the  deeper  rock  waters  dug 
wells  are  impracticable  and  small-bore  drilled 
wells  must  be  used  even  where  the  supplies 
are  slight.  To  get  the  best  results  the  wells 
are  generally  made  as  large  as  can  be  afforded 
and  sunk  considerably  below  the  point  of  en- 
trance of  the  water,  to  afford  the  necessan- 
storage. 

DEPTH    OF  THE   WATER. 

The  depth  of  the  water  is  a  factor  of  im- 
portance in  the  determination  of  the  type  of 
well  to  be  sunk.  A  dug  well,  for  instance,  is 
suitable  only  when  the  wafcr  is  within  -30  or 
40  ft.  of  the  surface,  although  many  deeper 
dug  wells  exist.  A  punched  well  is  commonly 
liiTiited  to  depths  of  50  ft.,  and  a  bored  well  is 
with  difficulty  carried  to  depths  greater  than 
100  ft.  Driven  wells  are  most  suitable  at 
depths  of  less  than  150  ft.  although  they  are 
sometimes  successfully  extended  to  depths  of 
250  to  300  ft.,  or  even  to  400  or  500  ft.  or 
more,  where  the  conditions  are  favorable.  Jet 
wells  are  usually  sunk  only  where  it  is  not 
necessary  to  go  much  more  than  100  ft.  from 
the  surface.  Wells  of  the  California  t>-pe  are 
frequently  extended  to  depths  of  1.000,  and 
occasionally  to  depths  of  2.000  ft.  Hydraulic 
rotary  w-elJs  are  successful  to  depths  of  1,000 
or  2,000  ft.  in  the  proper  rocks.  The  percus- 
sion or  churn  drill  may  be  used  for  all  depths 
down  to  5,000  ft.,  or  deeper  if  special  outfits 
are  provided.  Diamond  drills  have  been  suc- 
cessfully used  to  depths  of  6,000  ft. 

REL.'\TI\-E    COST    OF    WELLS    OF    DIFFERENT    TYPES. 

So  many  items    such  as  accessibility  to  fuel. 
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cost   of   labor,   trade  combinations,  knowledge 
of  water  conditions,  relative  availability  of  dif- 
ferent   outfits,    and    local    practice,    enter    into 
the  cost  of  a  well  that  few  definite  statements 
can   be    made.     Instances    are    not    uncommon 
where   wells   of   certain    types   have   been    put 
down    for   one-l;enth    the   price   demanded -for 
wells  of  the  same  type  in  other  regions  where 
conditions  are  essentially  similar.    In   general, 
however,    if   only   actual    outlay   of   money   is 
considered  the  dug  well  is  the  cheapest,  for  it 
may  be  constructed  by  the  owner  himself  at 
times  when  he  has  nothing  else  to  do.    Bored 
and    driven    wells    do    not    require    expensive 
rigs    and    are    often    cheaper    than    dug   wells 
when  paid  labor  is  employed  in  their  construc- 
tion,   California  wells   for  deep  bores   in   soft 
materials    are    moderately    cheap    where    the 
proper  outfits  are  available,  but  unfortunately 
their  use  is  as  yet  confined  mainly  to  a  single 
region.     The    jet    process    is    adapted    to    the 
sinking  of  a   large  number  of   adjacent   wells 
in   soft  materials,   especially   sand,   and   is  oc- 
casionally successful  for  single  wells,  although 
in  most  places  driven  wells  can  be  put  down 
at  less  cost.    The  hydraulic  and  rotary  proc- 
esses   may   be    cheaper    than    straight    drilling 
where  there  are  numerous  alternations  of  hard 
and    soft    material.     Of   the   processes    in    use 
for  drilling  in  rock  the  standard  rig   (percus- 
sion drill)   is  the  cheapest,  the  calyx  and  dia- 
mond systems  being  generally  used  only  when 
cores  of  the  rocks  penetrated  are  desired.    A 
more   detailed  comparison   of  the   methods   is 
given    in    the    subjoined    table.     Although    the 
relative  costs  indicated  are  fairly  constant  over 
the  country  as  a  whole,  the  cost  of  any  method 
in  a  particular  locality  may  be  entirely  abnor- 
mal, owing  to  the  lack  of  drilling  outfits  capa- 
ble of  doing  the  work  or  to  the  existence  of 
peculiar  conditions  rendering  its  operation  dif- 
ficult. 

SAFETY    OF  WELLS. 

The  safety  of  a  well  depends  on  the  purity 
of  the  water  at  its  source  and  on  its  protection 
against  the  entrance  of  contaminated  waters 
and  polluting  solids.  The  type  of  well  does 
not  affect  the  purity  of  the  original  source;  but 
if  the  water  supply  is  primarily  pure,  its  main- 
tenance in  that  condition  depends  largely  on 
construction  that  prevents  contamination. 

Polluting  matter  finds  entrance  to  wells  in  a 
variety  of  ways.  In  dug  wells  it  enters  through 
the  crevices  in  the  stone,  brick,  or  wood  curb- 
ing, or  possibly  through  the  brick  itself;  in 
bored  wells  it  enters  through  the  uncemented 
joints  of  the  tiling  or  through  cracks  between 
the  staves  of  tubular  wooden  curbing;  and  in 
drilled  and  driven  wells  through  leaky  joints 
or  holes  eaten  in  the  iron  casing  by  corrosive 
waters.  By  cementing  the  interior  surfaces  of 
stone  or  brick  curbed  wells,  by  replacing  wood 
by  cement  or  other  impervious  curbs,  and  by 
substituting  new  pipes  for   leaky  iron  casings 


the  entrance  of  polluting  matter  through  the 
walls  can  be  prevented.  Little  or  nothing  en- 
ters the  small  tubular  wells  from  the  top  and 
they  may,  therefore,  be  regarded  as  free  from 
danger  of  pollution  from  this  point.  The  lar- 
ger open  wells  should  be  protected  by  a  wa- 
ter-tight iron  or  cement  cover  standing  some- 
what above  the  level  of  the  surrounding 
ground  and  tightly  joined  to  the  curb  proper. 
The  sloping  of  the  earth  away  from  the  well 
serves  to  turn  rainwater  or  pump  drippings 
away  from  it,  so  that  little  will  penetrate,  even 
if  the  curb  becomes  cracked  by  frost. 

A  particularly  dangerous  type  of  well — the 
more  so  because  of  the  fancied  security  of  the 
owners — is  the  combination  dug  and  drilled 
tvpe.  Because  of  a  slight  saving  of  expense, 
drilled  wells  are  frequently  sunk  in  old  dug 
wells,  the  casing  commonly  beginning  at  the 
bottom  of  the  old  well.  Although  the  water 
encountered  by  the  deep  well  may  be  per- 
fectly pure,  it  is  liable  to  be  contaminated,  es- 
pecially after  rains,  by  the  entrance  of  seep- 
age waters  into  the  open  well  and  thence^  into 
the  drilled  well.  The  remedies  are  obvious; 
either  the  casing  should  be  carried  to  the  sur- 
face of  the  outside  ground,  or  at  least  above 
the  highest  level  ever  reached  by  the  water, 
or  the  open  well  should  be  converted  into  a 
water-tight  cistern  by  the  application  of  a 
thick  coat  of  cement  over  both  sides  and  bot- 
tom. 

OPEN    OR    DUG    WELLS. 

Location. — The  chief  considerations  in  the 
location  of  open  wells  and  wells  in  which  per- 
vious casings  are  used,  in  the  order  of  impor- 
tance usually  ascribed  to  them  by  the  owners, 
are:  Cost,  accessibility,  convenience,  and  safe- 
ty. The  requirements,  unfortunately,  often 
conflict.  Most  houses  and  barns  are  located 
on  elevations  for  the  sake  of  good  drainage, 
sightliness,  or  other  considerations,  but  wells 
in  such  situations  are  rarely  as  cheap  as  the 
less  convenient  wells  in  the  hollows.  Again, 
convenience  often  demands  that  the  well  be  lo- 
cated near  the  house,  where  slops  are  thrown 
upon  the  ground,  in  the  vicinity  of  a  cesspool 
or  privv,  or  near  the  barnyard  or  hogpen, 
while  safety  demands  its  location  on  high 
ground  at  a  considerable  distance  from  these 
and  other  sources  of  pollution. 

In  cases  of  conflicting  requirements  it  is  us- 
ually the  cost  which  eventually  determines  the 
location,  or  rather  it  is  the  initial  cost,  for  in 
manv  instances  the  final  cost  of  a  proper  in- 
stallation— if  the  cost  of  the  resultant  loss  of 
heahh  is  considered — is  much  less  than  that 
of  an  improper  installation,  although  the  lat- 
ter may  not  produce  actual  disease. 

A  safe  well  is  nearly  always,  in  the  long 
run,  the  cheapest,  such  a  well  being  decidedly 
cheaper  than  the  cost  of  medical  attendance. 
Safety  should  invariably  be  made  the  first  con- 
sideration  instead  of  the  last.    A  well  should 


TABLE   I.— COST   OF  WELLS. 
(By   O.    E.    Meinzer.) 


Formation. 


Diameter 
inches. 


In 


Locality. 


Limestone    6   Illinois.       Iowa 

I  Minnesota,    Wis 
consin. 
Iowa  and   Minne- 
sota. 
do 

Glacial    drift 4    to   6 Illinois 


No  casing  required. 


Do 


Bored,  6  to  ,16. 


.Minnesota 
Iowa. 


Glacial    drift    and  114  at  bottom. 

Cretaceous   shale 

(mostly        soft 

shale). 
Clay,     free     fromHi   

liowlders.  I 

Clay,     sand,     and  Dus,  3  to  4  ft. 

gravel.  | 

'Quartzite   8 


and 


South  Dakota  ar- 
tesian basin. 


Explanations. 


50   cts.   to   $1. 


iron      casing      fur- 
water  guaranteed. 


Heavy 

nished 

...do 
Light  casing  furnished 
Casing  not  furnished:  planks 

or  tiles  are  used.  These  are 

expensive  per  foot,  but  the 

wells   are    not    as    deep   as 

the  drilled  wells 
Casing    furnished:    flow    of 

clear  water  guaranteed 


55  cts.  to  $0.75-)-. 

Jl,  more  or  less. 

50  cts.  or  more. 

60  cts.  to  $1+,  in- 
creasing with 
depth. 


Alluvium 


4  to  12. 


Utah    

.do    .... 
Minnesota 


Casing  not  furnished. 
Not   cased 


;alifornla 


No  casing  required:  yield  of 
3  barrels  an  hour  guaran 
teed. 

Casing  not  furnished.  Stove 
pipe  casing  costs   from  32 
cts.    a    foot    for    4-in.     16- 
Kage   pipe   to   $1.40   a   foot 
for  12-in.  10-gage  pipe. 


Cost  per  foot. 


$350  to  $500  for  a 
well  900  to  1,000 
feet  deep. 

20  cts. 

$1.50  to$2,incr  eas- 
ing with  depth. 
$3  to  $4. 


30  to  65  cts.  a  foot 
for  4  to  10-In. 
wells,  for  first 
100  feet,  with  ad- 
ditional charge 
of  25  to  35  cts.  a 
foot  for  each  ad- 
ditional 50  feet 
in  depth. 


never  be  put  down  in  a  doubtful  situtaion, 
even  as  a  temporary  makeshift,  for  the  owner 
almost  always  waits  until  too  late  before  re- 
placing it. 

Sources  of  Pollution. — Open  or  dug  wells 
may  be  polluted  by  material  seeping  through 
the  ground  and  curbing  or  entering  from  the 
top  of  the  well.  Of  the  seepage  materials  cess- 
pools and  privies  are  the  most  important 
source.  In  most  localities  the  large  amount  of 
liquid  reaching  such  receptacles  is  rapidly  ab- 
sorbed by  the  earth  and  becomes  a  part  of  the 
water  body  feeding  the  wells.  Slops  thrown 
on  the  surface  likewise  soak  into  the  ground, 
and  even  if  the  liquid  at  first  evaporates  the 
residue  is  later  taken  up  by  the  rain  which 
sinks  into  the  ground,  and  is  carried  down- 
ward to  the  ground-water  body.  The  matter 
leached  from  hen  yards,  from  hogpens,  and 
from  the  manure  piles  near  barns,  eventually 
enters  the  ground  and  finds  its  way  in  one 
fonn  or  another  to  the  ground  water  below. 
Drainage  from  manured  fields  and  from  pas- 
tures occupied  by  stock  may  also  be  a  promi- 
nent source  of  pollution.  Much  of  the  pol- 
luted water  from  such  sources  is  purified  by 
passage  through  the  ground  and  the  danger 
of  pollution  of  well  waters  by  seepage  is  com- 
monly exaggerated,  yet  gross  carelessness  in 
locations  of  wells  near  privies,  cesspools,  drain 
pipes  and  other  filth  receptacles  is  prevalent 
in  many  farm  districts. 

One  of  the  greatest  sources  of  pollution  for 
farm  wells  is  the  entrance  of  material  at  the 
top,  and  dug  wells  are  especially  liable  to  con- 
tamination of  this  sort,  though  other  well 
types  are  not  entirely  exempt. 

Of  the  material  entering  a  well  from  the 
open  top  dust  is  an  important  source  of  con- 
tamination. It  is  always  present  in  the  air  and 
the  amount  actually  settling  is  very  many  times 
more  than  the  conspicuous  dust  coatings  col- 
lecting in  buildings.  In  fact,  in  open  wells, 
especially  in  regions  where  brisk  winds  are 
common,  the  accumulations  sometimes  amount 
to  several  inches  in  a  year.  Many  wells  which 
are  cleaned  only  once  in  two  years  are  found 
to  contain  as  much  as  6  inches  of  foul-smell- 
ing black  muck,  representing  the  dust  and 
other  refuse  entering  the  well  in  that  length 
of  time. 

Small  animals,  such  as  toads,  mice,  moles, 
and  snakes,  fall  into  the  well  in  times  of 
drought  when  the  sources  of  water  they  us- 
ually depend  on  have  failed. 

Except  that  it  keeps  the  larger  animals  out 
and  is  a  convenience  in  using  the  well,  the 
ordinary  plank  covering  affords  but  little  im- 
provement over  the  open  well.  Crevices  al- 
most invariably  exist  through  which  the  small- 
er animals  may  find  access,  and  the  dirt  wash- 
ed through  the  cracks  by  the  pump  drippings 
may  be  almost  equal  to  that  entering  through 
an  open  top.  Moreover,  it  is  a  very  dangerous 
type  of  dirt,  as  in  many  places  it  includes  filth 
from  domestic  fowls  and  from  the  shoes  of 
farm  hands  and  others  coming  from  manured 
fields,  hogpens,  or  barnyards. 

Movement  of  Ground  IVatcr.— When  a  well 
is  carried  downward  in  porous  or  semiporous 
materials,  such  as  those  in  which  most  open 
wells  are  located,  a  level  is  soon  reached,  be- 
low which  the  ground  is  saturated  with  water 
(at  least  down  to  the  first  impervious  stra- 
tum). This  water  body,  or  ground  water,  as 
it  is  called,  has  a  definite  upper  surface,  known 
as  the  water  table,  which  conforms  in  general 
with  the  broader  surface  irregularities  as 
shown  in  figure  17,  but  with  the  difference 
that  the  section  of  the  water  table  is  flatter 
than  that  of  the  surface,  being  far  below  the 
ground  on  hilltops  and  cutting  the  surface  in 
valleys.  The  motion  of  the  ground  water  is 
in  the  direction  of  steepest  slope  of  the  water 
table,  as  illustrated  in  figure  18,  and  as  this 
roughly  coincides  with  the  surface  slope  it  fol 
lows  that  the  direction  of  motion  of  the 
ground  water  generally  approximates  that  of 
the  surface  drainage. 

From  the  laws  of  occurrence  thus  outlined 
it  appears  that  low  points  are  the  most  favor 
able  for  obtaining  water  by  open  wells,  as  the 
water  movements  converge  in  that  direction 
and  the  water  table  is  nearer  the  surface  there 
than  elsewhere.    Sewage,  being  to  a  large  ex- 
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tent  simply  water  to  which  a  certain  amount 
of  foreign  poUuting  matter  has  been  added, 
follows  the  same  laws  of  motion  as  the  ground 
water,  converging  in  an  identical  manner  to- 
ward the  low  spots,  which  are  therefore  points 
of  danger  where  sources  of  contamination  oc- 
cur on"  the  adjacent  slopes. 
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1 — Diagram    Showing    Loosening    Effect 
of  Shooting   Wells. 


Saft-ty  Distance. — Ry  "safety  distance"  is 
meant  the  distance  from  a  source  of  pollution 
at  which  a  well  may  be  sunk  with  a  fair  de- 
gree of  safety.  Some  writers  have  spoken  of 
a  "cone  of  safety,"  by  whicli  is  meant  an  in- 
verted conical  section  of  earth  with  its  apex 
at  the  bottom  of  the  well  and  its  base  a  circle 
of  some  fi.xed  radius  on  the  surface.  The  ra- 
dius taken  by  some  is  the  depth  of  the  well, 
by  others  twice  the  depth  of  the  well,  but 
such  limits  are  usually  fixed  without  taking 
into  consideration  the  nature  of  ground-water 
movements  or  the  character  of  the  passages  in 
which  it  moves.  The  distance  of  safety  also 
depends  to  a  considerable  degree  on  the  quan- 
tity and  concentration  of  the  pollution  enter- 
ing the  ground  water.  Where  coming  from  the 
surface  the  amount  is  commonly  not  large,  but 
where  entering  at  a  considerable  depth,  as 
from  cesspools  sunk  in  limestone  or  in  porous 
sands  which  also  supply  water  to  wells,  it 
may  reach  the  water  stratum  almost  undiluted. 
It  follows  that  no  absolute  radius  can  be  laid 
down,  each  case  demanding  individual  con- 
sideration. Certain  generalizations,  however, 
may  be  made  as  to  conditions  in  materials  of 
different  types  and  under  different  topographic 
conditions,  some  of  which  are  indicated  be- 
low. 

Clay  and  Till. — In  ordinary  clay  and  in  the 
pebbly  or  bowlder  clay  known  as  "till"  the 
water  circulates  in  part  by  general  seepage 
through  the  mass,  in  part  through  relatively 
thin  sandy  layers,  and  in  part  along  more  or 
less  open  but  irregular  tubular  passages.  Seep- 
age through  the  body  of  the  clay  or  till  is 
very  slow  and  polluting  matter  is  rarely  car- 
ried   for    any   great   lateral    distance ;    100    ft. 


Fig.  2 — Diagram  Showing  Formation  of  Sand 
Packing  Through   Pumping. 

from  the  nearest  source  of  pollution  may  per- 
haps be  regarded  as  a  safe  limit.  The  clay 
offers  even  more  resistance  to  the  passage  of 
water  directly  downward,  a  5-ft.  bed  as  a  rule 
effectively  shutting  off  polluting  matter  from 
the  underlying  water  beds,  unless  such  matter 


obtains  access  along  the  break  made  in  sink- 
ing a  well  or  other  excavation.  When  the  wa- 
ter follows  sandy  layers  the  movement,  though 
much  faster  than  in  uniform  clay,  is  never- 
theless not  very  rapid,  rarely  exceeding  a  few 
feet  per  day,  and  pollution  does  not  often  ex- 
tend much  over  150  ft.,  200  ft.  usually  being  3 
safe  distance.  In  open  passages  movement  is 
much  more  rapid,  and  may  amount  to  sev- 
eral hundred  feet  a  day  in  extreme  cases.  Un- 
der such  conditions  there  is  no  purification 
and  relatively  little  dilution,  and  if  the  pas- 
sage discharges  into  a  well  dangerous  contami- 
nation may  result.  In  a  thickly  inhabited  re- 
gion a  well  depending  for  its  supply  on  pas- 
sages of  this  nature  is  never  safe. 

Sand. — A  bed  of  sand  is  among  the  safer 
water  beds.  Being  of  an  incoherent  nature, 
the  material  rarely  contains  open  passages,  the 
water  circulating  in  general  by  a  slow  move- 
ment among  the  grains.  The  rate,  though 
sometimes  amounting  to  50  ft.  or  more  a  day, 
is  usually  under  5  ft.  and  may  be  under  1  ft. 
A  well  200  ft.  from  the  nearest  point  of  pollu- 
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Fig.    3 — Diagram     Showing     Advantages    of 
Packing  with  Sand   and  Gravel. 

tion  is  probably  safe  in  fine  and  medium  sands, 
but  in  coarse  sands  and  gravel  a  much  greater 
distance  may  be  essential. 

Sandstone. — The  movement  of  water  in 
sandstone  is  in  part  through  the  body  of  the 
rock  and  in  part  through  small  open  passages 
along  the  joint  or  bedding  planes.  Owing  to 
the  greater  density  of  the  rock  resulting  from 
the  cementation  of  the  grains  the  distance  to 
which  pollution  may  extend  through  the  pores 
of  the  rock  is-  less  than  in  sand,  100  ft.  usually 
being  a  safe  distance.  Probably  even  with  the 
water  moving  along  the  joints  and  bedding 
planes  125  to  150  ft.  from  the  source  of  pollu- 
tion is  a  safe  distance  for  a  well. 

Slate  and  Shale. — In  slate  and  shale  the  wa- 
ter follows  in  part  the  planes  of  stratification 
or  bedding  and  in  part  the  more  or  less  verti- 
cal joints  by  which  these  rocks  are  usually  cut. 
Unless  certain  of  the  layers  are  sandy  the 
movement  along  the  bedding  planes  is  gener- 
ally slow  and  pollution  is  carried  for  only 
short  distances.  The  joints,  however,  are  in 
many  places  fairly  open  and  may  conduct  the 
water  within  a  short  time  to  considerable  dis- 
tances, possibly  many  hundred  feet,  like  the 
granite  joints  described  on  page  15.  However, 
unless  the  examination  of  the  rock  or  the  be- 
havior of  the  drill  in  the  well  shows  the  pres- 
ence of  such  open  joints,  a  well  in  slate  or 
shale  may  usually  be  considered  safe  if  not 
less  than  100  ft.  from  a  source  of  pollution. 

Limestone. — The  movement  of  water  through 
limestone  is  almost  entirely  by  means  of  open 
passages.  Some  of  these  are  only  a  minute 
fraction  of  an  inch  in  width,  being  no  wider 
than  joint  and  bedding  planes.  In  such  pas- 
sages the  movement  of  water  is  very  slow  and 
pollution  is  rarely  carried  far,  150  ft.  from  a 
possible  source  usually  being  a  safe  distance. 
Other  passages,  however,  are  of  considerable 
size,  perhaps  many  feet  in  diameter,  and  may 
extend  for  miles.  One  chamber  in  Mammoth 
Cave  is  nearly  10  miles  long,  and  there  is  evi- 


dence that  similar  though  perhaps  smaller 
channels  exist  at  numerous  other  points.  These 
openings  are  not  uncommonly  occupied  by 
flowing  streams  which,  if  polluting  matter  is 
introduced,  may  carry  it  for  many  miles.  Such 
streams  may  have  connection  with  surface 
sink  holes.    Cornstalks  and  other  refuse  from 
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Fig.    4 — Section    of    Well    Showing    Loss    by 
Leakage  Into  the  Superficial  Deposits. 

the  surface  not  infrequently  appear  in  wells 
drawing  water  from  limestone,  and  the  waters 
are  often  muddy .  after  storms.  Such  occur- 
rences are  indications  of  surface  contamina- 
tion and  the  waters  should  be  avoided  if  pos- 
sible. 

Granite.  —  Practically  no  water  passes 
through  the  body  of  granite,  the  movement 
being  mainly  along  joint  or  fault  planes  or 
through  pore  spaces  in  the  disintegrated  upper 
portions  of  weathered  granite  masses.  Pollut- 
ing matter  may  reach  to  considerable  distances 
through  joint  or  fault  planes,  as  is  indicated 
by  the  fact  that  the  salt  water  of  the  ocean 
finds  entrance  to  some  wells  located  500  ft., 
and  in  places  even  a  quarter  of  a  mile  or 
more,  from  the  shore.  It  is  said  that  in  the 
deep  public  well  sunk  in  granite  at  Atlanta, 
Ga.,  sufficient  polluting  matter  entered  through 
a  joint  struck  at  1,160  ft.  from  the  surface  to 
render  the  water  unfit  for  drinking. 

Protection  from  Surface  Wash. — Many  open 
wells  are  exposed  to  the  same  danger  of  pol- 
lution from  surface  wash  as  springs,  and  the 
same  methods  of  protection  should  be  used. 
A  water-tight  curb  should  be  raised  a  few 
inches   or  a  foot  above  the  level  of  the  sur-^ 


Fig.    5 — Section    of   Well    Showing    Loss   by 

Leakage  from  One  Deep  Bed  Into 

Another. 

rounding  surface  and  the  earth  banked  around 
it,  with  a  slope  away  from  the  well.  This 
curb  quickly  deflects  the  water  and  prevents  it 
from  collecling  and  soaking  through  the 
ground  into  the  well. 
Protection  from  Stock.— The  chief  means  in 
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which  wells  become  polluted  by  stock  is 
through  seepage  from  the  surface.  Watering 
troughs  are  commonly  placed  close  to  wells, 
and  usually  in  such  places  the  hoofs  of  the 
animals  soon  wear  holes  in  which  the  rain 
water  and  more  or  less  of  the  animal  excre- 
ment collect  and  soak  into  the  ground,  finally 
reaching  the  well.  To  prevent  this  contamina- 
tion the  watering  trough  should  be  placed  as 
far  away  from  the  well  as  possible,  the  water 
being  conducted  to  it  by  pipes.  A  well  in  an 
open  pasture,  if  it  is  to  be  used  at  all  by  hu- 
man beings  for  drinking  water,  should  be  sur- 
rounded by  a  fence  at  least  20  ft.  away. 

Protection  from  Pump  Drippings. — The  drip 
from  pumps  is  a  very  common  and  dangerous 
source  of  pollution.  In  the  greater  proportion 
of  dug  wells  provided  with  pumps  the  well  is 
covered  with  boards  or  planks  laid  or  nailed 
over  the  top.  No  matter  how  carefully  these 
platforms  are  constructed  cracks  through 
which  water  can  enter  almost  invariably  exist, 
and  it  is  a  common  occurrence  to  have  the 
water  dropping  or  trickling  back  into  the  well 
whenever  any  is  spilled  in  pumping.  The  dan- 
ger of  this  will  be  understood  when  it  is  re- 
called that  those  stepping  upon  the  platform  to 
pump  may  have  just  come  from  the  barnyard 
or  from  manured  fields,  bringing  with  them  on 
their  shoes  more  or  less  filth,  part  of  which 
is  left  on  the  planking  and  washed  into  the 
well  by  dripping  water  from  the  pump  or  by 
the  next  rain.  The  wooden  platform  should 
be  replaced  by  a  water-tight  cover  made  of 
iron,  cement,  or  other  impervious  material. 
Cement  covers  are  coming  into  use  in  many 
localities  and  afford  ideal  protection. 

Protection  from  Small  Animals. — An  ever- 
present  cause  of  pollution  in  open  wells  and 
wells  insufficiently  protected  by  coverings  is 
the  entrance  of  small  animals.  It  is  a  common 
thing  for  snakes,  toads,  mice,  and  even  rab- 
bits to  penetrate  through  crevices  and  to  fall 
into  the  well,  especially  in  dry  seasons  when 
the  animals  are  compelled  to  make  desperate 
attempts  to  reach  water.  The  remedy  is  an 
impervious  well  cover  fitted  tightly  to  the 
curb. 

Protection  from  Dust. — Dust  is  usually  less 
dangerous  than  other  sources  of  pollution,  but 
in  dry  seasons,  when  dirt  from  the  street  or 
barnyard  is  being  blown  about,  it  may  become 
of  considerable  amount  and  danger.  It  is  not 
uncommon  to  find  several  inches  of  black, 
foul-smelling  silt  in  the  bottom  of  a  well  on 
cleaning,  even  though  it  may  have  been  cleaned 
only  a  year  or  two  before.  The  dust  may  be 
kept  out  by  water-tight  coverings  such  as  are 
used  to  keep  out  pump  drippings. 

Increasing  the  Yield. — The  methods  of  in- 
creasing the  yield  of  wells  vary  according  to 
whether  tht  well  is  of  the  dug  or  drilled  type 
and  whether  the  existing  supply  has  or  has 
not  materially  decreased  from  the  original  sup- 
ply. An  originally  inadequate  yield  commonly 
results  from  insufficient  supplies  in  the  water- 
bearing rock  or  from  the  slowness  with  which 
the  supplies  are  given  up.  A  decreased  yield 
may  be  due  to  some  defect  in  the  well  itself. 
Remedy  for  Insufficient  Supplies. — Ordinary 
clay  and  the  denser  varieties  of  pebbly  and 
bowlder  clay  or  till  usually  contain  but  little 
water,  and  this  little  is  often  largely  in  the 
form  of  interstitial  water  held  in  the  body  of 
the  material  and  given  up  slowly  to  a  well  by 
general  seepage.  Under  such  conditions  the 
amount  entering  the  well  is  often  more  or 
less  proportional  to  the  area  of  surface  ex- 
posed in  the  wall.  This  area  varies  with  the 
diameter  of  the  well ;  thus,  three  times  as 
much  surface  will  be  exposed  in  a  given 
height  of  wall  in  a  6-in.  well  as  in  a  2-in.  well 
and  six  times  as  much  in  a  3-ft.  as  in  a  6-in. 
well.  To  give  a  large  yield  a  large-diameter 
well  is  very  desirable  in  materials  of  the  char- 
acter mentioned. 

Large  wells  are  also  desirable  in  rocks  in 
which  the  water  occurs  in  a  similar  manner — 
that  is,  in  pores  rather  than  in  open  passages. 
In  general,  however,  if  water  is  yielded  at  all 
by  the  rocks,  it  is  given  up  more  readily  than 
by  clays,  hence  a  large  bore  is  less  necessary. 
This  is  fortunate,  for  the  range  of  size  in 
rock  wells  is  usually  rather  scant,  owing  to 
the  fact  that  most  rock  wells  are  of  the  drilled 
type.    Where  the   water  occurs  in  bedding  or 


joint  planes  the  diameter  is  of  still  less  im- 
portance, as  the  entrance  of  the  water  is  local- 
ized and  is  relatively  free.  Large  diameters, 
nevertheless,  increase  materially  the  likelihood 
of  striking  an  opening.  In  the  oil  regions  the 
increase  of  the  diameter  of  a  bore  2  ins.  by 
reaming  has  been  known  to  open  pools  not  en- 
countered in  the  original  hole,  and  a  similar 
result  is  possible  in  water  wells. 

The  depth  of  dug  wells  in  material  in  which 
the  amount  of  water  is  relatively  small  is  also 
important,  for  increase  in  depth  increases  the 
storage  space  in  which  the  water  can  collect 
during  periods  when  the  well  is  not  in  use, 
thereby  greatly  adding  to  its  total  capacity. 

In  many  regions,  owing  to  the  removal  of 
the  forests  and  the  construction  of  drainage 
ditches,  the  water  from  rainfall  and  snowfall 
runs  off  more  rapidly  than  formerly  and  much 
less  sinks  into  the  ground.  As  a  result  the 
ground-water  level  has  been  lowered  over 
large  areas  and  wells  which  once  afforded 
good  supplies  are  now  dry.  In  many  places 
there  is  still  plenty  of  water  in  the  ground, 
the  only  difference  being  that  its  level  has 
sunk  below  the  bottom  of  the  well.  In  such 
places  the  deepening  of  the  well  brings  com- 
plete relief. 

In  the  course  of  time  an  accumulation  of 
material  entering  the  well  as  dust  at  the  top, 
or  washed  in  through  the  ground,  forms  con- 
siderable amounts  of  silt  in  the  bottom  and  on 
the  sides.  In  some  wells  this  deposit  is  suffi- 
cient to  hinder,  to  a  certain  extent,  the  en- 
trance of  water  into  the  well  and  to  lessen  its 
storage  capacity.  Some  relief  is  usually  af- 
forded by  cleaning  out  the  well. 

DEEP    WELLS. 

Depth  is  one  of  the  most  important  factors 
to  be  considered  in  sinking  a  well.  On  it  both 
the  type  and  the  location  often  depend.  The 
benefits  which  the  owner  e.xpects  to  realize 
from  a  deep  well  as  compared  to  a  shallow 
well  are  (1)  larger  supply,  (2)  higher  head, 
and    (3)    purer  water. 

Location. — In  the  location  of  deep  wells  the 
chief  consideration  is  the  obtaining  of  a  sup- 
ply, slight  differences  in  location  seldom  seri- 
ously affecting  the  cost,  while  the  prevailing 
use  of  casing  in  soft  deposits  insures  safety 
from  ordinary  sources  of  pollution.  The  oc- 
currence of  deep  waters  depends  on  the  char- 
acter and  structure  of  the  rocks  far  below  the 
surface.  No  indications  of  these  features  are 
usually  found  at  the  surface,  and  the  well  may 
as  a  rule  be  located  independently  of  surface 
relief,  though  where  artesian  flows  are  ex- 
pected the  well  should  be  located  on  as  low 
ground  as  possible.  Information  as  to  the  best 
location  for  a  deep  well  may  often  be  ob- 
tained from  a  careful  study  of  the  records  of 
wells  in  adjacent  regions,  which  can  be  made 
by  the  more  experienced  and  intelligent  drill- 
ers, or  from  a  study  of  the  rocks  and  their 
structure,  which  often  requires  the  services  of 
a  trained  geologist. 

Relation  of  Supply  to  Depth.— It  is  a  wide- 
spread, in  fact  an  almost  universal  belief 
that  the  amount  of  water  increases  with  depth 
and  that  water  may  be  had  anywhere  if  one 
only  "goes  deep  enough."  This  is,  however, 
far  from  the  truth.  Rainfall  appears  to  be 
the  source  of  at  least  99  per  cent  of  the  fresh 
water  found  in  the  ground,  the  remainder  be- 
ing water  included  in  the  rocks  at  the  time 
of  their  accumulation  beneath  the  sea,  together 
with  a  small  amount  derived  from  volcanic 
sources.  As  would  be  expected  from  its  at- 
mospheric source,  water  actually  decreases  ra- 
ther than  increases  in  amount  with  depth,  a 
great  many  rocks  encountered  by  the  deeper 
wells  and  mines,  especially  at  depths  below 
1,000  ft.,  being  entirely  destitute  of  water.* 

However,  if  only  the  more  superficial  por- 
tion of  the  crust  is  considered,  there  is  in  gen- 
eral an  increase  of  water  with  depth.  Except 
in  valley  bottoms  and  other  depressions  the 
surface  soil  and  rocks,  although  carrying  much 
moisture,  are  rarely  saturated;  but  at  depths 
which  vary,  according  to  climate,  soils,  and 
topogtaphy,  from  a  few  to  several  hundred 
feet,  a  saturated  zone  constituting  the  ground- 


•FuUer.  M.  L,.,  Total  amount  of  free  water  in 
the  earth's  crust;  Water-Supplv  Paper  U.  S. 
Geol.  Survey  No.  160,  1906.  pp.  64-70. 


water  body  is  encountered.  Wells  starting 
anywhere  above  drainage  level  will  in  general 
encounter  water  in  increasing  amounts  at  least 
down  to  the  drainage  level.  Again,  the  sur- 
face beds  may  be  of  non-porous  nature 
and  may  therefore  be  destitute  of  water,  while 
the  underlying  beds,  if  porous  and  below 
drainage  level,  are  likely  to  be  saturated. 

Of  course  there  is  a  constant  tendency  for 
the  surface  waters  to  penetrate  downward  and 
fill  the  porous  rocks  below.  That  these  are  at 
present  destitute  of  water  may  be  due,  at  least 
in  certain  rugged  regions,  to  the  draining  of 
the  deeper  and  in  places  relatively  porous  beds 
by  deep  valleys.  Elsewhere,  and  this  is  doubt- 
less the  most  common  cause,  the  water  is  kept 
from  percolating  downward  by  impervious 
beds  near  the  surface.  The  deeper  rocks  are 
largely  of  the  granitic  type  and  hold  but  little 
water.  Except  where  they  constitute  the  sur- 
face rock  and  are  somewhat  broken  by  joints 
it  is  of  little  use  to  penetrate  them  in  search  of 
water. 

To  speak  broadly,  it  may  be  said  that  there 
is  no  general  increase  of  water  with  depth  and 
that  the  finding  of  deep  supplies  is  entirely 
dependent  on  local  geologic  conditions.  Unless 
there  is  some  proof  that  deep  water-bearing 
beds  exist,  the  sinking  of  a  deep  well  should 
be  regarded  wholly  in  the  light  of  an  experi- 
ment, although  in  sedimentary  rocks  it  has  the 
decided  advantage  that  it  may  penetrate  a 
number  of  water  strata,  which  may  afford  in 
the  aggregate  a  fair  supply  where  a  single 
stratum  might  not  suffice. 

Relation  of  Head  to  Depth. — As  with  regard 
to  volume,  there  is  a  general  belief  that  the 
head  of  water  increases  progressively  with 
depth.  This  belief  has  a  better  basis  than  the 
other,  for  in  some  places  such  a  relation  of 
head  to  depth  exists,  as  in  the  artesian  system 
shown  in  figure  19,  in  which  the  deeper  beds 
outcrop  at  successively  higher  levels. 

The  reverse  condition  is  shown  in  figure  20 
Such  conditions  are  not  the  result  of  univer- 
sally prevalent  structures,  although  it  is  per- 
haps more  common  than  otherwise  that  the 
strata  are  higher  at  the  rims  than  they  are  at 
the  centers  of  the  great  structural  troughs. 
In  many  structural  basins,  the  outcropping 
beds  of  the  rims  in  fact  lie  high  up  on  the 
flanks  of  mountains,  while  the  beds  of  the  cen- 
ter constitute  low  plains. 

Relation  of  Quality  to  Depth. — Another  pre- 
vailing idea  is  that  the  deeper  waters  are  purer. 
Within  limitations  this  is  generally  true  as  re- 
gards the  shallower  waters,  which,  being  close 
to  the  surface  and  without  the  protection  af- 
forded by  overlying  clays  or  other  impervious 
beds,  are  susceptible  to  pollution.  Deeper  wa- 
ters, on  the  other  hand,  are  almost  always 
overlain  by  relatively  impervious  beds  that 
serve  to  keep  out  polluting  materials,  and  as  a 
rule  they  are  entirely  safe.  In  many  places, 
however,  the  amount  of  mineral  matter  dis- 
solved  in  the  water  shows  a  general  increase 
with  depth,  the  amount  in  deep  waters  averag- 
ing several  times  that  in  surface  waters,  which 
are  largely  made  up  of  recent  rainfall.  There 
are  some  exceptions  to  this  law,  due  mainly  to 
variations  in  the  character  of  the  materials  in 
which  the  waters  are  found,  the  waters  in  a 
calcareous  glacial  drift  or  in  an  alkaline  flat, 
for  instance,  often  being  very  much  harder 
than  those  in  underlying  beds.  Limestone  wa- 
ters, too,  are  generally  harder  than  sandstone 
waters.  The  maxim  of  certain  drillers,  "The 
harder  the  rock  the  harder  the  water,"  is 
based  on  the  prevailing  softness  of  the  sand- 
stones in  many  districts  as  compared  to  the 
hardness  of  the  limestones. 

In  addition  to  the  impervious  beds  men- 
tioned, the  casing  plays  an  important  part  ii> 
preventing  the  access  of  pollution  to  deep  wa- 
ters. When  the  casing  has  been  corroded,  pol- 
lution from  sources  near  the  surface  is  often 
admitted  through  the  minute  holes  eaten  in 
the  iron,  spoiling  the  deep  waters.  Where  the 
casing  does  not  entirely  fill  the  hole,  contami- 
nation may  pass  down  outside  of  it.  while  in 
uncased  rock  wells  pollution  may  enter  through 
any  of  the  numerous  fissures  that  usually  ex- 
ist' in  the  upper  part  of  the  rocks.  Even  in 
such  wells,  however,  the  danger  of  contamina- 
tion decreases  rapidly  with  depth. 

Protection   of  Nonflowing   lVells.—MsLt\y  of 
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the  conditions  favorable  to  pollution  of  the 
shallow  wells  likewise  favor  the  contamina- 
tion of  deep  wells,  but  as  the  causes  and  rem- 
edies have  already  been  discussed,  especially  in 
connection  with  the  section  on  "Safety  dis- 
tance," they  do  not  require  further  considera- 
tion at  this  point. 

The  water  of  deep  wells  when  first  encoun- 
tered is  usually  safe  and  rightfully  has  a  good 
reputation,  so  that  people  often  go  to  great 
expense  in  drilling  for  deep  rock  waters.  Un- 
fortunately, however,  many  fail  to  realize  that 
unless  care  is  taken,  it  is  possible  for  deep 
wells  to  become  polluted  by  the  entrance  of 
surface  waters.  In  regions  where  the  rock  is 
within  a  few  feet  of  the  surface,  for  instance, 
the  casing  may  be  carried  only  to  the  rock, 
the  fact  that  pollution  can  enter  the  well 
through  the  rock  crevices  being  entirely  over- 
looked. The  chief  precaution  necessary  against 
this  danger  is  to  carry  the  casing  to  a  suffi- 
cient depth  to  shut  off  all  surface  waters  en- 
tering through  lissures.  It  is  hard  to  say  how 
deep  it  must  be  carried  to  remove  all  danger 
of  contamination,  but  the  crevices  are  usually 
limited  to  the  upper  part  of  the  rock  and  every 
additional  foot  of  casing  gives  additional  safe- 
ty. Ten  feet  of  casing  in  the  rock  would  ma- 
terially reduce  the  danger,  while  25  ft.  would 
in  most  wells  probably  insure  safety.  The  best 
plan,  however,  is  to  carry  the  casing  from 
the  surface  down  to  the  water-bearing  seam. 
The  casing  should  always  be  set  with  a  tight 
joint  at  the  bottom  to  prevent  the  entrance 
into  the  well  of  surface  waters  that  find  their 
way  dow-nward  along  the  outside  of  the  pipe. 
Again,  it  is  not  unusual  to  drill  new  wells 
in  the  bottom  of  old  dug  wells  and  to  allow 
the  polluted  surface  waters  to  mingle  with  the 
pure  rock  waters. 

Many  towns  situated  on  rock  surfaces  and 
using  unprotected  wells  of  the  tj-pe  mentioned 
have  been  visited  by  epidemics  of  typhoid  fe- 
ver, cholera,  and  other  diseases,  leading  to 
the  loss  of  many  lives. 

Another  source  of  pollution,  less  common 
and  possibly  less  dangerous  than  the  preced- 
ing, arises  from  the  fact  that  many  casings 
are  left  open  at  the  top,  even  when  care  has 
been  taken  to  carry  them  to  proper  depths. 

A  fourth  and  very  common  means  of  con- 
tamination of  deep  wells  is  by  leaks  in  the 
casing  due  to  imperfect  joints  or  to  corrosion. 
The  process  of  corrosion  may  be  verj'  rapid, 
the  pipe  in  some  wells  with  acid  chalybeate 
waters  lasting  only  a  few  years.  No  one  ex- 
pects a  pipe  laid  in  the  ground  near  the  sur- 
face to  last  many  years,  yet  many  seern  to 
think  that  a  well  casing  will  last  indefinitely. 
Unfortunately,  this  is  far  from  true. 

The  detection  of  leaks  is  somewhat  difficult. 
In  some  wells,  however,  water  may  be  heard 
trickling  in  or  may  be  seen  by  a  light  ray  pro- 
jected down  the  well  by  a  mirror  when  the 
pump  is  withdrawn.  The  admixture  of  water 
from  outside  sources  may  sometimes  be  de- 
tected by  a  difference  of  the  hardness  of  the 
well  water,  by  an  earthy  taste  or  taste  of  de- 
cayed vegetation,  or  by  a  cloudiness  due  to 
lilt  brought  in  by  superficial  waters. 

The  remedy  is  usually  to  pull  the  old  casing 
and  replace  it  by  a  new  one.  the  length  of 
time  the  pipe  is  allowed  to  remain  before  re- 
placement being  determined  by  an  estimate  of 
its  life  based  on  the  action  of  the  water  on 
the  pump  tube  or  other  pipes.  An  alternative 
treatment  sometimes  employed  when  the  leak 
is  near  the  surface  is  to  set  a  packer  designed 
for  the  purpose  in  the  space  betvi'een  the  bot- 
tom of  the  pump  tube  and  the  casing  and  fill 
the  space  above  with  cement. 

Flowing  Wells.— In  order  that  water  may 
have  sufficient  head  to  flow  out  upon  the  sur- 
face it  must  be  confined  under  some  impervi- 
ous or  relatively  impervious  clay  or  other  bed. 
This  effectually  shuts  out  pollution  from  the 
overlying  materials,  and  any  contamination 
that  reaches  the  well  must  be  transmitted  lat- 
erallv  for  relatively  long  distances.  As  pollu- 
tion 'rarely  extends  through  the  ground  to  any 
great  lateral  distance  from  its  source,  it  fol- 
lows that  artesian  waters  are  almost  never 
polluted. 

In  artesian  wells  the  water,  being  under 
greater  head  than  that  in  the  surrounding  ma- 


terials, will  pass  outward  through  any  leak 
that  may  develop  rather  than  admit  the  water 
of  lower  head  to  the  well.  Suction,  such  as  is 
developed  in  the  Richards  apparatus  in  labora- 
tories, which  might  be  conceived  as  drawing 
in  outside  water  through  openings  in  the  cas- 
ings, can  not  take  place  with  the  relatively  low 
velocities  of  the  water  in  the  ordinary  arte- 
sian wells.  Even  in  a  well  in  which  the  water 
has  a  very  high  velocity,  the  suction  is  so 
slight  in  proportion  to  the  immense  volume 
discharged  that  it  may  usually  be  neglected. 

Methods  of  Increasing  Original  Yield. — 
Shooting. — The  practice  of  "shooting"' — ex- 
ploding a  charge  of  nitroglycerine  or  other  ex- 
plosive in  a  well — has  long  been  successfully 
employed  in  the  oil  regions  and  has  in  late 
years  been  used  to  increase  the  flow  of  water 
wells,  in  which  dynamite  is  more  commonly 
used.  The  action  of  the  dynamite  is  to  shat- 
ter the  surrounding  rock,  with  the  result  that 
connection  is  frequently  established  with  other 
crevices,  in  some  wells  largely  increasing  the 
water  supply.  (See  Fig.  1.)  The  dynamite  is 
most  effective  in  hard,  brittle  rocks,  such  as 
limestone,  which  are  as  a  rule  completely  shat- 
tered by  the  explosion,  and  is  least  effective 
in  soft  tough  shales,  which  arc  bent  and  com- 
pressed rather  than  broken. 

Steam  Jet. — Shooting,  owing  to  the  charac- 
ter of  the  materials,  is  not  usually  practiced  in 
unconsolidated  deposits,  in  which  the  steam 
jet  is  sometimes  used  instead  of  dynamite. 
The  steam  is  forced  down  a  small  pipe  inside 
of  a  larger  one  and  coming  into  contact  with 
the  water  at  the  bottom  turns  it  quickly  into 
steam,  the  resulting  explosion  loosening  the 
material  or  making  a  pocket  about  the  bottom 
of  the  pipe.  Where  the  materials  are  dense 
and  clayey,  the  action  of  the  steam  jet  may 
considerably  increase  the  influx  of  water;  in 
the  more  porous  deposits  it  has  less  effect. 

Packing  with  Gravel  or  Sand. — It  frequent- 
ly happens  that  where  the  material  is  very 
fine  it  packs  around  the  well  so  as  to  hinder 
the  entrance  of  water.  In  such  cases  it  is  a 
common  practice  to  drop  a  supply  of  pebbles 
into  the  well  and  with  the  aid  of  a  drill  force 
them  out  into  the  surrounding  clay,  etc.,  until 
a  pocket  of  pebbles  is  produced  through  which 
the  water  flows  freely  to  the  well. 

In  quicksands,  the  space  between  the  outer 
casing  and  the  pump  tube  and  striner  is  often 
filled  with  sand  through  the  heavy  suction  in- 
duced by  pumping.  The  sand  in  many  wells 
keeps  back  the  quicksand  while  allowing  the 
water  to  pass  through  it  freely  and  to  enter 
the  well.    (See  Fig.  1.) 

Production  of  Sand  or  Other  Pockets  by 
Pumping. — Many  of  the  materials  yielding 
water  to  wells  consist  of  mixtures  of  sand  or 
gravel  and  clay.  By  heavily  pumping  a  new 
well  it  is  often  possible  to  remove  the  fine 
clayey  material,  leaving  the  sand  grains  and 
pebbles  in  a  sort  of  pocket  about  the  well  (Fig. 
2),  the  result  being  much  like  that  produced 
by  the  artificial  gravel  pocket  described  in  the 
preceding  section.  A  similar  method  is  em- 
ployed in  certain  stiff  clays,  in  which  small 
open  pockets  at  the  bottom  of  the  well  are 
apparently  produced  by  the  heavy  pumping. 

Methods  of  Restoring  Lost  Supplies. — When 
a  deep  well  is  first  sunk,  it  usually  gives  good 
supplies,  but  as  time  elapses  the  yield  is  found 
to  decrease  gradually  until  finally  it  is  but  a 
small  fraction  of  the  original  amount.  This 
decrease  is  commonly  attributed  to  a  decrease 
in  the  general  supply  of  the  region  or  to  the 
drawing  off  of  the  water  by  newer  and  better 
wells.  In  many  wells  this  is  a  real  cause,  but 
in  others  the  failure  is  due  rather  to  the  de- 
terioration of  the  old  well  than  to  the  losses 
caused  by  new  wells,  which  in  reality  have  a 
large  yield  simply  because  they  are  new  and 
in  good  condition.  The  chief  cause  of  de- 
crease or  failure  are  clogging  of  the  screen, 
entrance  of  sand,  and  leakage. 

Rescreening  the  Well.— Of  the  causes  of 
failure  enumerated  the  clogging  of  the  screen 
or  strainer  is  probably  the  most  common.  This 
may  result  from  the  filling  of  the  perforations 
by  sand  and  silt  sucked  in  with  the  water,  but 
other  very  common  causes  are  the  closing  of 
the  pores  by  the  deposition  of  iron  or  lime. 


Where  the  waters  carry  acids  in  solution,  the 
screen  is  often  attacked  and  corroded,  the  iron 
set  free  being  redeposited  in  the  sand  about 
the  screen,  forming  thick,  impervious  coatings 
of  a  sort  of  sandstone  which  sooner  or  later 
effectually  shuts  off  the  water. 

When  the  matter  collected  about  the  well 
point  is  soft  and  loose,  it  can  often  be  removed 
by  back  pressure  produced  by  pumping  heavily 
into  the  well,  the  outward  current  forcing 
back  the  accumulated  silts.  When  this  fails, 
the  usual  remedy  is  to  pull  the  casing  and 
screen,  or  the  pump  and  well  point,  and  re- 
place it  by  a  new  one.    (See  PI.  XVII, ) 

Prevention  of  the  Entrance  of  Sand.— If  a 
well  is  not  properly  constructed  and  screened, 
sand  or  quicksand  may  enter  the  well  in  large 
quantities  and  greatly  hinder  the  entrance  of 
w^ate^.  In  some  wells  this  is  remedied  by  sub- 
stituting a  finer  screen,  and  in  others  by  pack- 
ing gravel  about  the  bottom  of  the  well,  or 
around  the  screen  or  strainer,  as  already  de- 
scribed. The  packing  of  sand  about  the  strain- 
er has  enabled  many  wells  to  draw  on  quick- 
sands that  ordinarily  would  have  choked  and 
ruined  the  wells. 

Prevention  of  Leakage.— Leakage  in  wells 
affording  acid  waters  is  very  prevalent,  the 
pipes  becoming  rapidly  corroded  until  holes 
appear  in  their  walls  through  which  the  water 
from  the  well  may  escape.  The  only  way  to 
prevent  leakage  of  this  type  is  to  recase  the 
well. 

In  uncased  wells  there  is  much  leakage  into 
other  nonsaturated  beds,  as  is  clearly  shown 
by  the  accompaying  diagrams  (Figs.  3  and 
4).  Figure  3  sho'ws  the  water  from  two  deep- 
lying  "beds  being  lost  into  one  near  the  sur- 
face, and  Fig.  4  shows  a  loss  from  one  deep 
bed  into  another.  The  remedy  for  either  con- 
dition is  to  carry  the  casing  down  to  the  prin- 
cipal water  bed  and  not  try  to  draw  on  two 
beds  of  different  heads. 


Waterproofing  Concrete  Tanks.— The  fol- 
lowing method  is  given  by  Mr.  Albert 
Moyer  for  making  impervious  concrete  tanks 
or  vats  for  buttermilk,  wine,  oil,  pickles,  sauer- 
kraut, etc. :  After  the  forms  are  removed, 
grind  off  with  a  carborundum  stone  any 
projections  due  to  the  concrete  seeping  through 
the  joints  between  the  boards.  Keep  the  sur- 
face damp  for  two  weeks  from  the  placing  of 
the  concrete.  Wash  the  surface  thoroughly 
and  allow  to  dry.  Mix  up  a  solution  of  1  part 
water  glass  (sodium  silicate)  40°  Baume, 
with  4  to  6  parts  water,  total  5  to  7  parts, 
according  to  the  density  of  the  concrete  sur- 
face treated.  The  denser  the  surface  the 
weaker  should  be  the  solution.  Apply  the 
water  glass  solution  with  a  brush.  After  four 
hours  and  within  24  hours,  wash  off  the  sur- 
face with  clear  water.  Again  allow  the  sur- 
face to  dry.  When  dry  apply  another  coat  of 
the  water  glass  solution.  After  4  hours  and 
within  24  hours,  again  wa.sh  off  the  surface 
with  a  clear  water  and  allow  to  dry.  Repeat 
this  process  for  3  or  4  coats,  which  should  be 
sufficient  to  close  up  all  the  pores.  The  water 
glass  (sodium  silicate)  which  has  penetrated 
the  pores  has  come  in  contact  with  the  alkalies 
in  the  cement  and  concrete  and  formed  into 
an  insoluble  hard  material,  causing  the  surface 
to  become  very  hard  to  a  depth  of  %  to  %  in. 
according  to  the  density  of  the  concrete.  The 
excess  sodium  silicate  which  has  remained  on 
the  surface  not  having  come  in  contact  with 
the  alkalies  is  soluble,  therefore  is  easily 
washed  off  with  water.  The  reason  for  wash- 
ing off  the  surface  between  each  coat  and 
allowing  the  surface  to  dry,  is  to  obtain  a 
more  thorough  penetration  of  the  sodium 
silicate. 


Indiana  Engineering  Society. — At  the  an- 
nual meeting  of  the  Indiana  Engineering  So- 
ciety to  be  held  Jan.  12  to  14,  1911.  a  feature 
will  be  made  of  an  exhibit  by  manufacturers 
of  instruments,  tools,  and  devices  of  all  kinds 
of  interest  to  engineers.  Space  for  exhibition 
purooses  may  be  secured  from  Secretary 
Charles  Brossman,  Union  Trust  Building,  In- 
dianapolis, Ind.  The  meeting  is  to  be  held  at 
Indianapolis. 
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Some  Notes  on  Methods  and  Costs  of 

Chemically  Treating  Cross  Ties. 

The  chemical  treatment  of  ties  to  prolong 
their  life  was  carefully  studied  by  the  Board 
of  Supervising  Engineers  Chicago  Traction, 
m  connection  with  the  work  of  track  recon- 
struction of  the  Chicago  street  railways.  In 
the  second  annual  report  of  the  Board  the 
results  of  these  studies  are  given  in  the  form 
of  reports  by  Bion  J.  Arnold,  Chief  Engi- 
neer; Mr.  J,  Z.  Murphy,  Chief  Engineer  Chi- 
cago Union  Traction  Co.,  and  Mr.  Octave 
Chanute.  These  reports  are  printed  below, 
that  of  Mr.  Arnold  first: 

Tlie  preservation  o(  timber  against  the  ravages 
of  decay  has  occupied  the  attention  ot  railway 
engineers  in  connection  with  the  subject  of  the 
renewal  of  ties  and  of  timber  structures  upon 
their  roads  and  has  also  occupied  the  attention 
of  the  Division  of  Forestry  in  the  Department 
of  Agriculture  of  the  United  States  government 
by  reason  of  the  rapid  depletion  of  the  timber 
supply  of  the  country,  so  that  much  valuable 
literature  upon  the  subject  is  at  hand  explana- 
tory of  tlie  various  treatments  that  have  been 
used  and  the  results  in  increased  life  of  timber 
so  treated  ;  also  the  opinions  and  advice  of  engi- 
neers well  informed  upon  the  subject  are  avail- 
able, and  the  existence  of  timber  treating  plants 
within  reasonable  distances  of  Chicago  where 
the  treatment  of  ties  by  the  latest  accepted 
methods  is  being  conducted,  made  it  possible  to 
thoroughly  and  quickly  investigate  the  subject 
and  compile  reliable  and  comparative  informa- 
tion in  a  concrete  form. 

In  the  preparation  of  this  report  we  have  had 
the  benefit  particularly  of  the  following  sources 
of  Information :  The  publications  of  the  Divi- 
sion of  Forestry  of  the  United  States  govern- 
ment relative  to  the  preservation  of  timber,  a 
publication  upon  the  subject  by  Samuel  M. 
Rowe,  C.  E.,  literature  furnished  by  the  Car- 
bolineum  Wood  Preserving  Co.  and  the  personal 
.  inspection  of  the  Chanute  timber  treating  plants 
of  Terre  Haute,  Ind.,  and  Paris,  111. 

As  a  result  of  this  study  we  have  learned  that 
the  treatments  that  have  met  with  the  greatest 
success  and  the  ones  that  are  in  most  general 
use  are  the  following:  (1)  Creosoting ;  (2) 
chloride  oic  zinc  (Burnettlzing)  ;  (3)  zinc  tannin 
(Wellhouse)  ;  (4)  creosote,  zinc  emulsion  (Rut- 
ger)  ;    (5)   carbolineum. 

The  developments  of  the  different  combination 
treatments,  zinc  tannin,  creosote,  zinc  emulsion, 
etc.,  are  the  results  of  information  derived  from 
the  use  of  the  plain  creosote  treatment  and  the 
plain  chloride  of  zinc  treatment  of  ties  and  tim- 
bers exposed  to  air  and  to  variable  conditions  of 
moisture. 

The  chloride  of  zinc  treatment  has  been  most 
commonly  used  in  the  preservation  of  ties  in 
this  country.  It  is  the  cheapest  method  and  if 
retained  in  the  wood  in  proper  quantities  is  an 
effective  preservative. 

The  use  of  creosote  has  in  most  cases  shown 
high  results,  but  the  cost  of  this  treatment  as 
compared  to  the  straight  chloride  of  zinc  is  very 
high.  The  cost  of  creosote  treatment  with  about 
10  lbs.  or  more  to  tlie  cubic  foot  is  from  30  cts. 
to  40  cts.  per  tie,  while  the  zinc  chloride  treat- 
ment ranges  from  8  cts.  to  15  cts.  per  tie. 

Chloride  of  zinc  being  soluble  in  water,  it  is 
believed  that  the  salt  is  washed  out  of  railroad 
ties  and  timbers  by  the  action  of  rains  and  floods 
and  the  value  of  the  preservative  destroyed, 
thereby  proportionately  reducing  the  resistance 
of  the  timber  to  decay.  In  order  to  render  the 
tie  impervious  to  water  and  prevent  the  leach- 
ing out  of  the  salt,  the  zinc  tannin  or  .Vellhouse 
process  (chloride  of  zinc,  glue  and  tannin)  has 
been  adopted,  the  glue  and  tannin  combining  to 
form  an  insoluble  substance  that  plugs  up  the 
cells  of  the  wood.  The  cost  of  the  zinc  tannin 
treatment  is  from  10  cts.  to  17  cts.  per  tie. 

The  complete  impregnation  of  the  timber  to 
Its  center  with  preservative  being  essential  to 
Insure  the  best  results — and  in  the  case  of  creo- 
sote this  required  large  quantities  of  oil.  heavy 
pressure   and    long   treatment,    making   the   cost 


very  high,  60  cts.  to  70  cts.  per  tie,  while 
chloride  of  zinc  is  easily  and  quickly  carried  to 
all  parts  of  the  timber  with  proper  treatment — a 
combination  of  the  two  preservatives  is  now 
being  used  in  the  treatment  of  ties,  known  as 
the  "Rutger"  or  "emulsion"  treatment,  which  re- 
sults in  an  impregnation  of  chloride  of  zinc  to 
the  center  of  the  tie  and  a  partial  impregnation 
with  creosote,  the  result  being  that  the  interior 
of  the  stick  is  preserved  by  the  chloride  of  zinc 
and  the  exterior  has  the  benefit  of  the  creosote 
as  a  preservative  and  to  make  it  water  proof. 

The  Chanute  timber  preserving  plant  at  Paris, 
111.,  is  at  present  engaged  upon  a  contract  for 
the  Big  Four  railroad,  treating  ties  with  the 
zinc  chloride  creosote  or  "Rutger"  treatment  ^at 
a  cost  of  23  cts.  each. 

The  carbolineum  treatment  of  timber  is  being 
pushed  by  the  Carbolineum  Wood  Preserving 
Co.  The  antiseptic  material  is  a  patented  com- 
pound made  in  Germany  and  known  as  Avenarius 
Carbolineum. 

The  treatment  advocated  is  "dipping"  and 
costs  about  25  cts.  per  tie.  this  cost  information 
being  given  by  the  Wood  Preservmg  Co.'s  Chi- 
cago representative,  Mr.  A.  H.  Sauerbier.  He 
quotes  a  price  of  60  cts.  per  gallon  for  the  com- 
pound and  says  that  in  the  dipping  treatment 
each  tie  takes  up  about  %  gal.,  equaling  20  cts. 
for  material,  and  he  adds  5  cts.  for  labor,  mak- 
ing a  total  of  25  cts.  per  tie.  Tire  dipping  treat- 
ment cannot  possibly  permit  a  complete  pene- 
tration of  the  tie  and  the  small  amount  of  com- 
pound taken  up  would  indicate  that  this  treat- 
ment is  a  surface  treatment  only  and  that  the 
interior  of  the  stick  would  not  be  protected 
against  dry  rot. 

It  is  conceded  that  the  life  of  timber  is  great- 
ly increased  where  tliere  is  no  variation  in  the 
amount  of  moisture  it  contains  and  is  protect- 
ed from  evaporation  and  alternating  wet  and 
dry  conditions. 

In  our  substructure  the  ties  will  be  protected 
when  entirely  encased  in  concrete,  as  in  type  2 
construction,  and  partially  encased  in  concrete, 
as  in  type  3  construction,  which  will  act  as  a 
great  factor  in  extending  the  life  of  our  tie 
timber  beyond  the  life  ordinarily  experienced  in 
open  track  construction,  where  the  ties  are  sub- 
jected to  alternate  varying  conditions  of  wet 
and  dry.  We  can  expect,  therefore,  a  much 
longer  life  to  our  ties  so  protected  than  would 
be  the  case  were  our  ties  not  encased  in  con- 
crete. It  is  predicted  that  the  concrete  will  act 
as  a  preservative  against  decay,  and  the  in- 
formation we  have  at  hand  in  the  pine  tie  taken 
from  the  tracks  of  the  Twin  City  Lines  in  St. 
Paul,  Minn.,  after  a  service  ot  15  years,  3  years 
of  which  the  tie  was  imbedded  in  a  sandy  soil 
and  12  years  on  a  sandy  foundation  with  the 
sides  and  top  encased  in  concrete  (similar  to 
our  type  3  construction),  and  which  tie  seems 
to  be  in  a  perfectly  sound  condition,  would  seem 
to  indicate  that  the  original  position  taken  by 
the  board  upon  this  subject,  that  a  wooden  tie 
encased  in  concrete  would  be  preserved  against 
decay,  was,  in  the  light  of  existing  information, 
a  tenable  position,  and  in  the  case  of  timber 
absolutely  free  from  fungus  or  fermentation  at 
the  time  it  is  placed  into  the  concrete  would 
probably  be  preserved  against  decay.  It  is  not 
so  probable,  however,  that  ties  in  which  fungus 
has  started  or  a  state  of  fermentation  exists  at 
the  time  of  placing  them  into  the  work  will  be 
preserved  against  decay,  and  as  it  is  a  physical 
impossibility  to  inspect  each  tie  to  the  extent  of 
determining  whether  or  not  it  is  perfectly  free 
from  infection,  it  would  seem  that  an  antiseptic 
treatment  of  the  ties  would  be  a  desirable  pre- 
caution. 

It  has  been  the  object  of  this  board  to  pro- 
duce as  nearly  as  possible  a  permanent  sub- 
structure, and  in  the  concrete  foundation  and 
screw  spike  fastenings  it  would  seem  that  with 
an  indestructible  tie  we  might  reasonably  ex- 
pect to  have  accomplished  our  aim. 

Inasmuch  as  our  ties  are  encased  in  concrete 
and  thereby  protected  from  the  action  of  water 
there  would  be  no  tendency  for  the  soluble  salts 


to  leach  out  and  it  would  seem  that  the  straight 
zinc  chloride  treatment  would  be  all  sufficient 
for  our  requirements. 

If  the  antiseptic  treatment  of  ties  is  deter- 
mined upon,  changes  in  our  tie  timber  specifica- 
tions should  be  discussed.  It  would  seem,  how- 
ever, that  the  timber  should  be  restricted  to 
such  as  can  be  sawed,  which  means  proximity  to 
commercial  saw  mills. 

Our  present  specifications  call  for  long  leaf 
yellow  pine  90  per  cent  heart.  By  using  treated 
ties  sap  timber  can  be  accepted,  greatly  in- 
creasing the  scope  of  our  market  and  reducing 
the  cost  of  our  timber. 

Oregon  fir  would  make  good  ties  for  treating, 
but  the  transportation  cost  may  place  it  beyond 
our  reach. 

In  considering  suitable  timber  for  treating, 
the  permeability  of  the  wood  or  its  ease  of  ac- 
cepting treatment  must  be  considered. 

The  financial  part  of  the  question  may  be 
summed  up  as  follows : 

The  present  price  of  our  ties  is  on  the 
masis  of  $27  per  1,000  feet  B.  M.,  or 
75.6c  each.  Cts.  each. 

New   price  of  timber   $24   per  1,000   feet 

(M.   &   B.   Co.)   or 67.2c 

Add  tor  zinc  chloride  treatment 15. 

Total  82.2c 

Cost  per  mile  of  tie.  type  2  construction, 

present  $    997.92 

Cost  per  mile  of  tie,  type  2  construction, 

treated    $1,085.04 

Additional  cost  per  mile  for  treated  ties.$  87.12 
Total    cost    of    track    at    present    $36,500, 

per  mile,  which  makes  added  cost  for 

treated  ties  %  of  1  per  cent.  ,.,,„„ 

Total  cost  of  substructure,  type'  2  track.  .$11,500 

Inasmuch  as  we  are  not  in  possession  of  exact 
information  as  to  length  of  life,  we  will  assume 
twenty  years'  life  for  the  substructure.  Upon 
this  basis  annual  depreciation  would  equal  $575; 
depreciation  per  month  $48.  Based  on  the 
theory  that  the  renewal  of  the  ties  would  mean 
the  renewal  ot  the  entire  substructure,  an  in- 
creased life  of  two  months  would  pay  for  the 
extra  cost  due  to  treatment.  Based  upon  the 
theory  that  the  renewal  of  ties  would  mean 
a  50  per  cent  renewal  of  the  entire  substructure, 
then  four  months'  added  life  would  pay  for  the 
treatment.  This  depreciation  and  consequent 
saving  does  not  include  $25,000  represented  by  the 
cost  of  the  superstructure,  but  the  assumption  Is 
made  that  the  substructure  renewal  would  be 
made  at  a  time  when  a  renewal  of  rails  would 
be  necessary.  In  case  rebuilding  of  the  track 
was  made  necessary  by  the  condition  of  the 
substructure  only,  then  an  increased  deprecia- 
tion must  be  figured  and  a  corresponding  ad- 
vantage given  to  the  increased  life. 

It  would  seem  from  the  above  that  it  would 
be  advisable  to  adopt  the  zinc  chloride  treat- 
ment for  our  ties. 

John   Z.    Murphy   representing  the   Chicago  j 

Railways    Company    submitted    the    followingi^ 

report : 

After  consulting  several  authorities  and  reaa- 

ing  what  literature  I  could  obtain  upon  the  sub- 
ject   I    learn    that   by   treating   timber   you   can>| 
nearly  treble  its  life.     The  facts  obtainable  are  •] 
all  in  regard  to  ties,  and  were  copied  from  care- 
fully   compiled    records    furnished    by    the   engi- 
neers  ot   the   various   railways,   who   have  been  I 
treating  ties  for  the  past  25  years.     Previous  tol 
that  time  ties  were  treated  In  Europe,  but  not<| 
in  this  country. 

Of  the  various  processes  in  use  today,  what  Isj 
called  the  "zinc  creosote"  is  the  one  that  ap 
peals  to  me  as  being  the  best  and  the  most  eco-l 
nomical.  The  cost  of  installation  is  about  the! 
same  as  for  the  "zinc  tannin"  "rueping"  orl 
"creosote"  process.  A  "one  retort"  plant  with  al 
normal  capacity  of  over  2,000  ties  per  day! 
would  cost  about  $20,000.  The  cost  of  treating  aj 
tie  would  be  about  18  cts. 

The  reason  for  selecting  the  "zinc  creosote"  InJ 
preference  to  the  "creosote"  process  is  thati 
many  timbers  cannot  be  impregnated  with  creo-f 
sote  by  any  practical  means,  the  excessive  costl 
of  ties  that  can  be  impregnated,  and  the  cost  o^ 
"creosote." 

The   cost   of   a   "zinc    creosoted"    tie   is   abouH 
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one-half  the  cost  of  a  "creosoted"  tie.  while  the  tracks   without    the    use    of    tie-plates.      It    was 

result   is   the   same,   both   ties   failing  from   me-  demonstrated    that   over    5.000.000   hemlock   and 

chanical   wear  when   used  tor   railway   track   in  tamarack  ties  treated  by  the  writer  for  the  Chi- 

from  l.j  to  20  years.  cago.  Rock  Island  &  Paciflc  Ry..  averaged  a  life 

In    1S85    the   Santa   Fe   Railway    laid   several  of  10%  years  in  the  tracks  east  of  the  Missouri 

thousand  treated  ties.     In   1005.  20  years  after-  River,  and  11%  years  west  of  that  river,  the  lat- 

wards.  more  than   4   per  cent  were  still   in  good  ter  in  consequence  of  the  lesser  rainfall, 

condition.     On  the  Chicago  and  Eastern   Illinois  These  ties  were  mostly  treated  by  the  original 

the  average  life  of  an  oak  tie  is  about  12  years.  two-injectlon   zinc-tannin    process,     which     was 

If  the  life  of  a  tie  can   be   prolonged   25   per  

cent   it   will   pay   to   treat   it.    as   the   following  " 

facts  will  show:  RECORD  OF  OAK  TIES  (RED,  BLACK  AND  W 

The   Santa    Fe    Railway   laid   about    1.000    un-  ZINC-TANNIN    PROCESS   F 
treated    tics  of   various   kind.s   in   the   spring   of 

1902    as    an    experiment.      These   untreated    ties  year                                    Treated              Treated 

were   placed    by   the   side   of    treated   ones.      The  jgpg                                          111,816                29G.954 

treated   ties  were  all  in  good  condition   4   years       1900 22l!568  576!250 

and   10   months  after   treatment.     The  untreated        1901   }94'430  BOt'soI 

ones  were   in  the  following  condition:  jgoj   '......'.'...........       921317                246,153 

Of  196  white  oak  ties,  41  showed  decay,  while       1904  1?1'H?  -?J'o?? 

the  balance  were  m  good  condition.  xjm..                          nnv  7iMr   rHT  ortW    ARS 

Of  24  black  oak  ties.  22  were  removed  4  years  ^^^  2;iNC   CHLORIDE   ABS 

"                      ,       .                   .    .          1,       •        J  1899    i..     O.o5  lbs. 

after  laying,   the  two  remaining  showing  decay.  Jggj    ; 0.51     " 

Of  20  willow  oak  ties.    15  removed  in  3  years.  1901    '.'.'.'.'. 0.53     " 

Of  20  Spanish  oak  ties,  4   removed  in  3  years  1902    0.53 

after   laying ;    7    showed   decay   and    the   balance  STATEMEINT  OF  TREATED  TIES  RENEWE 

were  in  fair  condition.  HOWARD 

Of   20   yellow   butt   oak   ties,    18   removed   4V4  Year                                                Rotten        Broken 

years  after  laying.  jjqq                       2 

Of  91  red  oak  ties.   82  removed  3  years  after  1901   ,.......[...[.............        3 

laying;  7  showed  decay  and  2  in  good  condition.  1902   ■•                11 

Of  49  tamarack  ties,  all  removed  2  years  and       J^^|   .........'.       66  27 

9  months  after  laying.  1905    '.'............. 108                17 

Of  100  loblolly  pine  ties,  all  removed   2  years  1906  to  April  1 2                ^ 

after  laying.  rp^j^l ~[^                59 

Of  93  long  leaf  pine  ties,  85  removed  2%  years 

after  laying,  balance  except  1  showing  decay.  TOTAL. 

Of    100   short    leaf   pine   ties,    95    removed    4^        J^^J    .'.'.'.'.'.'.'!.'!!.'.'!!!.'!!!  i  i !!!  i .'!  1  i !!!  1  i     1890 

years  after  laying.  1902    464 

Of    101    hemlock    ties,    all    removed    2^4    years  1903    787 

1 904  iio 

after  laying.  j9q5      ■.;;...■; 2019 

Of   100  beech  ties,   all  removed.  1900  to  April  i'- ^^^ 

All   of  the   ties   removed   were   on   account   of  Total            6067 

being  rotten. 

From   the  above   data   it   is   evident   that   the 
average   life   of   an   untreated   tie   is   about   iM  changed   in   1895   to  the  three  injection  process, 
years,   and   that   of   the   treated   tie  at   least   12  By   this   latter  a   good   many   ties  were   treated 
years,  or  you  would  have  to  place  an  untreated  by  the  writer  from  1896  to  1903  for  the  South- 
tie  2  2-3  times  alongside  of  a  treated  one.  west  System  of  the  Pennsylvania  Lines,  west  of 

In  conclusion  allow  me  to  state   that  the  cost  Pittsburgh,    and    86,346    of    them    have    been   lo- 

of  installing  a  plant  and  of  treating  ties  given  cated  in  the  track,  all  being  beech,  red  and  black 

In  this  report  is  based  on  a  separate  plant.     It  oak,    which    accept    the    treatment    better    than 

Is  my  opinion  that  a  plant  could  be  erected  at  a  hemlock  or  tamarack  ties. 

lower  figure   than    $25,000   if  placed  adjacent  to  it    is   confidently    believed   by   the   writer   that 

the  Calitornia  avenue  power  house.  these  86,346  ties  will  exhibit  an  average  life  of 

In  my  report  of  September  2  on  the  "Preser-  12  to  14  years  if  laid  without  tie-plates  or  wood 

vation    of   Timber"    four   processes   for   treating  screws.     Doubtless  they  would  do  still  better  if 

timber  were  mentioned.     Since  that  date  I  have  fastened  to  the  rail  with  wood  screws.     He  also 

obtained  data  on  several  other  processes,  as  you  ^ 

will  note  by  the  following  table:  „      „           „  ^  ., 

Est.  Trs.      Est.  Inc. 

Cost  of  Life  of  Life 

Method  per  Tie            for  Tie           for  Tie 

Burnettyzing                           Zinc    chloride    lie  10-1^                »-» 

WeUhouse                                 Zinc  chloride,   tannin   and   blue 14_c  10-12                6-8 

£o"X"^                  cltofolt  ::::::::::::::::::::::::::::::::  ll'-llt  Itll        in 

Rutger                                     Zinc  chloride  and  creosote it}?'  }l'}l               s'li 

Allafdyce                                Zinc  chloride  and  creosoe 15-  Sc  12-15               8-11 

Card                                         Zinc  chloride  and  creosote 15-lSc  12-15               »  1 1 

Haskin                                    None     3-  6c  1^-15               »-ii 


in  that  process,  i.  e..  the  possible  separation  of 
the  oil  from  the  watery  solution  of  chloride  of 
zinc  during  the  period  of  pressure  required  to 
Inject  the  desired  quantity. 

The  results  to  be  expected  In  tie  preservation 
depend,  of  course,  upon  the  thoroughness  and 
skill  with  which  the  work  is  done.  For  this 
reason,  some  of  the  Important  railways  are  now 
doing  the  work  themselves,  and  this  is  doubtless 


ATER  OAK)  TREATED  AT  MT.  VERNON  BY 

OR  C.  &    E.    I.  R.  R.  CO. 

Lbs.  Solution  Strength  of 

Gals.  Sap       Lbs.  Solution    Absorbed  Solution 

Extracted  Injected  Per  Cu.  Feet  (Average) 
40,148  4.391.870  14.79  3.72%^ 
57,804  7,894,590  13.70  3.70% 
40,878  6,888.213  15.45  3.40% 
44,644  7,175,125  14.20  3.73% 
26,366  3,480,300  14.10  4.00% 
42,722  5.832,190  12.62  4.20% 
9,150,520                 12.62                4.10% 

ORBED  PER  CUBIC  FOOT. 

1903    0.56  lbs. 

1904    0.53     " 

1905    0.53     " 
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R.  PREPARED  BY  R.  H. 


In  the  Haskin  process  only  green  timber  can 
be  used.  The  method  is  to  heat  the  timbers 
to  about  600  degrees  under  a  pressure  of  250 
lbs. 

Concrete  ties  have  been  tried  by  tlie  Pennsyl- 
vania Co.  They  did  not  prove  a  success.  The 
same  company  tried  steel  ties,  and  still  have 
them  in  track  as  an  experiment.  They  figure 
the  average  life  of  a  steel  tie  should  be  about  40 
years.  The  tie  cost  about  $2.50,  and  the  scrap 
Iron  would  be  worth  about  50  per  cent  of  the 
•original  cost. 

One  other  point  in  favor  of  treated  ties  is 
that  they  seem  to  last  several  years  longer  when 
laid  in  rock  ballast. 

On  the  comparative  value  of  cross  ties  of 
different  materials,  the  following  discussion 
was  submitted  by  Octave  Chamite,  an  engineer 
of  note  and  past  president  of  the  American 
Society  of  Civil  Engineers : 

I  believe  that,  in  his  thoughtful  and  valuable 
paper  published  in  Bulletin  No.  75.  for  May. 
1906,  W.  C.  Cushing  is  over  conservative  in  as- 
suming a  life  of  but  10  years  for  inferior  woods 
well    treated    with   zinc-tannin    and    laid   in   the 


believes  that  creosoted  wooden  tie-plates,  cut 
from  the  gnarly  butts  of  the  poplar,  such  as  are 
used  in  France,  will  give  satisfaction  in  this 
country.  They  cost  about  4  cts.  a  tie.  instead 
of  32  cts.  for  iron  tie-plates,  estimated  by  Mr. 
Cushing.  and  are  said  to  last  ten  years. 

As  an  indication  of  what  is  being  accom- 
plished with  zinc-tannin  injection  and  ordinary 
fastenings,  a  table  is  hereto,  appended  showing 
a  record  of  the  treatment  of  red.  black  and  wa- 
ter oak  ties  at  Mt.  Vernon.  Illinois,  for  the  Chi- 
cago &  Eastern  Illinois  R.  R..  together  with  the 
record  of  those  removed  up  to  April  1.  1906, 
which  has  been  kindly  furnished  by  R.  H.  How- 
ard. Engineer  of  Maintenance  of  Way. 

Until  the  system  of  tie  fastening  is  thorough- 
ly reformed  in  this  country  and  the  barbaric 
spikes  abandoned,  it  seems  probable  that  the  life 
of  ties  will  be  limited  by  mechanical  wear,  and 
that  from  this  point  of  view  the  zinc-creosote 
process  will  be  a  good  one  to  use.  This  has 
been  introduced  at  the  Paris  (Illinois)  plant. 
witli  which  the  writer  is  connected,  and  after  a 
year's  experimenting,  success  has  been  achieved 
in  thoroughly  overcoming  the  only  defect  found 
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the  best  way,  provided  they  place  it  in  the  hands 
of  a  special  department,  as  has  been  done  by 
the  Atchison.  Topeka  &  Santa  Fe  R.v.,  for  the 
doing  of  good  work  requires  expert  experience 
as  well  as  faithfulness.  Some  of  the  unfavor- 
able results  produced  have  been  the  result  of 
ignorance  of  not  knowing  when  ties  are  best 
fitted  for  treatment  and  the  idiosyncrasies  of 
various  woods,  but  the  weakest  point  hitherto 
evolved  has  been  the  fact  that  the  railroads  do 
not  maintain  long  enough  the  keeping  of  records 
of  the  removals  of  treated  ties  in  tlie  track  to 
determine  the  true  value  of  various  modes  of 
treatment. 

Other  railroads  contemplate  building  plants, 
and  incline  to  go  into  the  straight  creosoting.  It 
is  believed  that  some  of  them  are  figuring  on 
sufficient  doses  of  this  costly  antiseptic,  and  as 
an  instance  of  what  may  be  the  result  the  writer 
hereto  appends  the  relation  of  the  experience  of 
the  Western  Railway  of  France,  which  has  been 
just  received. 

On  the  Western  Railway  (France)  the  creo- 
soting of  the  railway  ties  has  been  carried  on 
over  40  years.  The  first  contract  for  creosoted 
ties  was  dated  Sept.  10,  1865.  From  that  date 
until  1878  the  beech  ties  were  injected  with  18 
to  22  kilos.  (39.6  to  48.4  lbs.)  and  the  results 
obtained  were  perfect ;  in  1899  the  Western 
Railway  Co.  exhibited  some  creosoted  beech  ties 
taken  up  from  the  tracks  after  25  years'  serv- 
ice. At  the  present  time  ties  of  the  same  kind 
dating  back  to  1870  and  1871  are  in  our  tracks 
and  are  in  perfect  condition  (25  to  26  years). 

In  1878  it  was  thought  best,  from  motives  of 
economy,  to  diminish  the  quantity  of  creosote  In- 
jected, and  until  1885  treatment  was  carried  on 
with  the  injection  of  12  to  15  kilos,  per  tie  (26.4 
to  33  lbs.). 

The  results  of  this  decision  were  bad  ;  at  the 
end  of  three  years  decay  began  in  ties  insuffl- 
clently  injected,  and  after  five  years'  service,  a 
considerable  number  had  to  be  renewed.  In 
consequence,  injection  of  feeble  doses  was  given 
up,  and  although  the  contract  called  for  15  kilos 
(33  lbs.)  the  Injection  was  increased  to  18  or 
20  kilos  (37.4  to  39.6  lbs.),  the  surplus  creosote 
being  paid  for  extra. 

To  insure  more  perfect  treatment,  we  con- 
cluded in  1897  to  further  Increase  the  injection 
and  in  1902  formal  instructions  were  issued  to 
inject  22  kilos.  (48.4  lbs.)  as  a  minimum. 

We  may  now  say  that  all  the  ties  Insufficiently 
injected  from  1878  to  1885  have  been  replaced 
because  of  premature  decay  after  10  or  12  years. 
Since  1885,  on  the  other  hand,  results  have  again 
been  good,  and  we  are  certain  that  the  ties  de- 
livered since  1897  will  resist  the  action  of  decay. 
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To  sum  up.  when  the  injection  of  beech  ties  is 
performed  by  the  "vacuum  and  pressure"  pro- 
cess experience  has  taught  us  that  to  obtain 
eood  treatment  we  must  inject  an  average  of  22 
kilos  (4S.4  lbs.)  of  creosote  per  tie.  The  aver- 
age corresponuds  to  the  dose  of  liquid  required 
to  impregnate  the  wood  to  a  depth  sufficient  to 
preserve  the  whole  of  the  tie  against  decay. 

It  is  possible,  however,  that  this  last  result 
may  be  attained  by  other  processes  which  per- 
mit the  retention  in  the  wood  of  a  smaller  quan- 
tity of  creosote  after  pushing  the  injection  to  re- 
fusal, or,  say,  35  to  40  kilos.  (77  to  88  lbs.)  per 
tie. 

Later  Mr.  Chaniite  joined  in  a  discussion 
,,f  this  question  before  the  Board.  Following 
,  statement  made  by  the  Chairman  that  one 
,,uestion  this  Board  was  particularly  anxious 
,0  know  about  was  the  relative  permeability 
of  a  heart  pine  tie  as  compared  with  other 
timber  when  treated  with  a  preservative  com- 
pound without  steaming,  Mr.  Chanute  de- 
clared that  if  it  was  not  thoroughly  air  sea- 
soned and  had  been  grown  on  upland,  a  tie 
would  take  the  treatment  with  difficu  ty.  but 
if  grown  on  lowland  it  would  be  much  more 
easily  impregnated;  the  difference  being  in 
,he  coarseness  of  the  fibre  cells  of  the  wood, 
md  the  short  leaf,  or  loblolly  pine,  being 
■he  most  easily  treated.  He  stated  that  treated 
loblolly  pine  would  give  greater  service  than 
Mntreated  long  leaf  pine.  Being  asked  as 
lo  the  preservative  qualities  of  concrete  m 
,vhich  timber  is  encased,  Mr.  Chanute  stated 
ihat  it  was  his  opinion  that  the  effect  would 
l,e  wholly  mechanical,  by  the  exclusion  of 
.,ir  and  moisture,  decay  being  caused  by  three 
factors;  viz.,  air,  moisture,  and  a  reasonable 
degree  of  heat.  Very  cold  weather  stops  the 
decay  for  the  time  being  and  if  moisture  is 
kept  out  of  wood  it  will  last  almost  indefinitely, 
as  was  evidenced  by  the  covered  bridges  in 
Pennsylvania  which  were  built  of  wood  and 
stood  for  150  vears,  or  if  air  be  thoroughly 
kept  out  no  decav  takes  place,  or  when  sub- 
merged in  water  untreated  green  ties,  even 
though  placed  in  concrete,  would  have  a  ten- 
dency to  rot  or  ferment,  he  said.  He  stated 
that  'when  a  stick  of  wood  is  thoroughly  sea- 
soned in  the  ordinary  way,  that  is,  by  drying 
m  the  open  air  for  a  year,  it  still  has  M 
per  cent  of  moisture.  In  France  such  ties 
are  passed  through  drying  ovens  and  m  the 
course  of  a  week  they  drive  out  an  additional 
8  per  cent  of  moisture,  leaving  only  about  12 
per  cent.  Under  the  latter  condition,  which 
is  essential  for  impregnation  with  creosote, 
60  lbs.  of  fluid  to  the  tie  were  injected,  thereby 
obtaining  a  life  of  27  years. 

On  the  character  of  treatment,  it  was  Mr. 
Chanute's  opinion  that  zinc  chloride  is  not 
the  best  preservative.  The  best  treatment,  in 
his  judgment,  is  creosote,  providing  enough 
of  it  is  used,  but  after  being  shown  the  Board's 
plans  for  incasing  the  ties  in  concrete  he 
recommended  that  the  chloride  of  zinc  treat- 
ment be  used,  inasmuch  as  the  ties  were  not 
to  be  exposed  to  the  weather.  When  zinc 
chloride  treated  ties  are  encased  in  concrete, 
practically  all  possibility  of  decay  from  fungus 
will  have  been  eliminated,  if  the  tie  is  given 
an  opportunity  to  dry  for  some  weeks  in  the 
air  so  that  the  water  of  the  solution  is  evap- 
orated, leaving  nothing  but  the  antiseptic, 
which  is  chloride  of  zinc.  In  five  or  six 
weeks,  under  ordinary  conditions,  ties  would 
lose  seven-eighths  of  the  water.  The  practice 
in  Fr.-ince  is  to  inject  60  lbs.  of  creosote  to  the 
tie.  In  America  the  usual  practice  is  to  use 
,ibout  20  lbs.,  the  cost  of  the  treating  sub- 
stances being  considered  almost  prohibitive  to 
he  used  in  large  quantities. 

On  the  steam  treatment  of  green  ties,  it 
depends  entirely  upon  the  condition  the  tie 
is  in  when  received.  If  it  is  thoroughly  air 
seasoned,  that  is,  containing  20  per  cent  of 
Its  weight  in  w.ater,  it  need  not  be  steamed, 
Init  if  only  partially  seasoned  the  steam  proc- 
ess should  be  used.  An  absolutely  fresh  cut 
tie  should  not  be  steamed  because  when  a 
tie  is  fresh  cut  it  is  full  of  sap  and  there  is 
110  way  of  driving  the  sap  out  short  of  bring- 
ing the  interior  of  the  wood  to  a  boiling  point, 
when  steam  is  generated  and  the  sap  driven 
out  through  the  ends.  The  .steaming  requires 
^nmetimes    {or   piles    18    to   20    hours.     When 


black  oak  has  been  seasoned  and  reduced 
to  50  lbs.  to  the  cubic  foot,  it  is  the  practice 
to  cease  steaming  altogether.  More  solution 
can  be  injected  into  an  unsteamed  tie.  In 
bringing  out  the  importance  of  the  excliision 
of  air  in  the  preservation  of  timber,  Trojan's 
Bridge  across  the  Danube  River,  where  piles 
have  been  found  in  good  condition  after  1400 
years,  was  cited,  the  good  condition  after 
many  centuries  being  due  largely  to  the  ex- 
clusion of  air. 


Some  Notes  on  Repair  Costs  of  Elec- 
tric  and   Steam   Locomotives. 

The  following  notes  on  repair  costs  of  elec- 
tric and  steam  locomotives  are  extracted  from 
a  paper  and  discussion  on  Electrification  of 
Railways  before  the  Western  Society  of  En- 
gineers : 

H.  H.  Evans.— There  are  also  large  sav- 
ings to  be  expected  by  the  electrical  working 
from  a  lessened  repair  bill.  A  good  inany  of 
the  derangements  which  come  to  electrical  mo- 
tor vehicles  may  be  repaired  where  they  oc- 
cur out  on  the  road,  instead  of  requiring  a 
trip  to  the  roundhouse,  when  there  is  not  only 
the  repairs  to  be  paid  for,  but  the  lost  time 
from  service  of  the  locomotive  in  making  the 
trip  as  well.  The  tendency  of  electric  mo- 
tor vehicles  in  towards  relative  freedom  from 
the  aggregation  of  small  troubles  which  are 
responsible  for  a  good  deal  of  the  repair 
bills  of  the  steam  locomotive,  and  these  small 
derangements  will  keep  small,  whereas  in  a 
steam  locomotive  they  magnify  themselves; 
they  cannot  be  attended  to  on  the  run  and  the 
result  is  that  at  the  end  of  the  run  they  have 
grown  to  a  derangement  requiring  a  trip  to 
the  repair  shop.  Take  the  case,  for  instance, 
of  a  badly  packed  stuffing  box ;  in  an  at- 
tempt to  stop  it  from  blowing  the  engineer 
jumps  down  from  the  cab  at  the  station, 
twists  up  a  couple  of  turns  with  a  wrench, 
gets  the  packing  jammed  or  too  tight  and 
comes  in  with  a  cut  rod.  Repairs  would  also 
be  cheapened  because  of  the  greater  stand- 
ardization of  electrical  parts,  and  because  a 
good  many  of  such  repair  parts  permit  of 
easy  installation  without  fitting.  As  to  stand- 
ardization, everybody  believes  it  to  be  ex- 
tremely desirable  and  everyone  may  be  count- 
ed upon  to  work  towards  standardization  and 
to  secure  it  in  a  measure.  At  the  same  time 
there  has  been  an  effort  to  secure  standard- 
ization of  steam  locomotive  types  which  has 
not  been  altogether  successful.  There  is  tend- 
ency now  to  standardize  electrical  types  which 
may  be  about  equally  successful.  The  varia- 
tions, though,  may  be  expected  to  be  merely 
ones  of  detail.  However,  the  developments 
are  such,  that  the  fitting  which  will  be  re- 
quired will  be  small.  A  great  many  electrical 
parts  can  be  transferred  directly  from  one 
machine  to  another,  whereas  with  any  steam 
engine  an  attempt  to  transfer  a  part  from 
one  machine  to  another  leads  to  tedious  and 
expensive  fitting,  and  in  the  fitting  of  new 
parts  there  is  usually  a  good  deal  of  dis- 
manteling  to  be  done  in  addition  to  the  fit- 
ting, all  of  which  runs  up  repair  bills.  There 
are  fewer  danger  points  for  derangements  on 
the  individual  electric  locomotive  than  on 
the  steam  locomotive,  that  is,  there  are  fewer 
points  the  derangement  of  which  disables  the 
machine.  The  uniform  load  and  the  even 
torque  on  the  motors  tends  to  reduce  strains 
and  failure.  The  result  is,  we  may  predict,  a 
maintenance  charge  of  about  3  cts.  a  mile  for 
electrical  locomotives  against  8  to  11  cts.  for 
steam  ones  and  of  about  VA  cts.  per  car  mile 
for  multiple  unit  suburban  cars. 

IV.  E.  Symons. — The  question  of  repair 
costs  is  maintained,  was  also  referred  to  by 
the  previous  speaker.  I  have  some  data  to 
offer  in  that  connection :  3  cents  per  mile  for 
electrical  locomotives,  as  against  8  to  11  cents 
per  mile  for  steam  locomotives,  are,  I  believe, 
the  author's  figures. 

I  have  before  me  the  figures  on  the  item  of 
repairs  of  three  prominent  railway  companies 
running  out  of  Chicago;  (two  of  them  are 
of  the  largest  trunk  lines)  the  costs  for  re- 
pairs last  year  were  as  follows :  I  will  desig- 
ii.ntc  them  as  A.  B  and  C,  .A  4.42c.  B  3.5.3c,  C 


5.fi4c.  or  an  average  of  4.53c  per  mile.  These 
companies  own  and  operate  the  heaviest  loco- 
motives running  out  of  this  city.  Going  a 
little  further  into  the  matter  of  expense,  1 
have  actual  figures  covering  tests  between 
electric  and  steam  locomotives,  and  I  shall 
quote  from  a  statement  made  by  Mr.  J.  E. 
Muhlfield,  General  Superintendent  of  Motive 
Power  and  Machinery,  Baltimore  &  Ohio 
Railroad,  who  has  had  both  steam  and  elec- 
tric locomotives  in  his  charge  for  several 
years.  About  a  year  and  a  half  ago  a  paper 
was  read  before  the  New  York  Central  Rail- 
road Club  by  a  well  informed  engineer,  upon 
the  use  of  electric  versus  steam  locomotives, 
and  in  the  analysis  of  that  paper  Mr.  Muhl- 
feld  submitted  a  written  discussion  from 
which  I  quote : 

Where  considerable  expenditures  are  involved, 
it  is  the  general  rule  in  electrical  and  mechani- 
cal work,  to  prepare  estimates  showing  the  cost 
for  the  construction  of  the  proposed  equipment. 
and  to  specify  the'  saving  and  benefits  to  be  de- 
rived from  the  inauguration  of  its  use.  previous 
to  the  authority  for  the  work  being  given.  From 
several  years  experience  it  has  been  found  that 
the  anticipated  operating  results  from  new  con- 
struction does  not  always  materialize,  and  it 
will  be  interesting  to  learn  whether  this  may 
not  be  the  outcome,  in  event  of  some  of  the 
estimated  figures  that  have  been  given  to  use. 
indicating  the  improved  efficiency  and  economy 
to  be  derived  by  the  substitution  of  electric  for 
steam  locomotives,  are  taken  as  the  basis  for 
making  sucli  an  investment. 

From  present  performances,  electricity,  as  ap- 
plied to  locomotives  for  the  handling  of  traffic 
on  steam  lines,  implies  luxury,  and  it  will  no 
doubt  have  to  be  put  through  the  same  process 
of  liquidation  that  labor  and  material  must  un- 
dergo, before  results  comparable  with  past  and 
present  steam  locomotive  performance  will  be 
obtainable. 

Electricity  undoubtedly  has  its  place  on  rail- 
roads for  use  as  power  and  lighting  at  .shops, 
stations  and  terminals;  for. signaling  and  simi- 
lar operations;  for  city,  suburban  and  inter-ur- 
ban motor  car  operation,  and  for  tunnel  and 
underground  locomotive  service  where  the  use 
of  steam  locomotives  may  be  impracticable,  but 
for  the  handling  of  passengers  or  tonnage,  at 
terminals,  of  for  any  considerable  distance,  the 
electric  locomotive,  with  the  present  state  of  art. 
when  compared  with  the  steam  locomotive,  is 
an  expensive  proposition. 

The  following  comparison  of  shop  charges  for 
locomotive  classified  and  running  repairs,  made 
during  recent  periods  covering  from  one  and 
one-half  to  two  and  one-half  years'  perform- 
ance, may  be  of  interest. 

Three  passenger  electric  locomotives,  each 
consisting  of  two  sections,  with  two  pairs  of  in- 
dependent driver-wheels  per  section,  total 
weight  of  locomotive  320,000  pounds,  tractive 
power  28,000  pounds,  cost  for  mechanical  and 
electrical  repairs  per  hundred  miles  actually  run, 
approximately  $19.20. 

Two  freight  electric  locomotives,  each  con- 
sisting of  two  sections,  with  four  pairs  of  inde- 
pendent driver-wheels  per  section,  total  weight 
of  locomotive  320,000  pounds,  tractive  power  70,- 
000  pounds,  cost  for  mechanical  and  electrical 
repairs  per  hundred  miles  actually  run,  approxi- 
mately $12.70. 

One  Mallet  articulated  type  of  compound 
steam  locomotive,  composed  of  two  sections, 
each  having  three  pairs  of  coupled  driver- 
wheels,  total  weight  of  locomotive  350,000 
pounds,  tractive  power  in  compound  gear  74,000 
pounds,  cost  for  mechanical  repairs  per  hundred 
miles  actually  run,   approximately   $5.75. 

Tliirty-flve  passenger  steam  locomotives,  Pa- 
cific type,  total  weight  of  locomotive,  excluding 
tender,  230,000  pounds,  tractive  power  35,000 
pounds,  cost  for  mechanical  repairs  per  hundred 
miles  actually  run,  approximately  $4.35. 

One  hundred  and  seventy-five  freight  steam 
locomotives,  Consolidation  type,  total  weight  of 
locomotive,  excluding  tender,  290,000  pounds, 
tractive  power  42,000  pounds,  cost  for  mechani- 
cal repairs  per  hundred  miles  actually  run,  ap- 
proximately $3.15. 

The  above  would  make  the  average  cost  for 
all  repairs  to  these  locomotives,  per  1.000  pounds 
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of  rated  tractive   power  at   ten   miles  per  hour, 
about  as  follows: 

Per  100  miles 
run. 

Passenger  electric  locomotives 68      cts 

Freight    electric  locomotive ig      Qig 

Passenger,   steam.    "Pacific" '   i2iA  cts 

Freight,   steam,    "Mallet   Compound"..       8      cts' 
Freight,    steam,    Consolidation 714  cts! 

Furthermore,  by  comparing  the  entire  working 
expense  of  locomotives  of  similar  tractive  pow- 
er, which  have  been  operated  in  similar  service, 
during  a  two  and  one-half  years'  period,  we 
have  the  cost  per  100  miles  actually  run  of  ap- 
proximately $84.00  for  the  electric,  and  of  ap- 
proximately $41.00  for  the  steam  locomotives. 
These  figures  are  comparative  for  electric  and 
steam  locomotives  of  corresponding  ages,  but 
do  not  take  into  consideration  the  interest,  de- 
preciation, taxes  or  insurance,  nor  do  they  in- 
clude the  expense  incident  to  the  maintenance 
of  such  equipment  as  feeders,  third-rail,  bond- 
ing wires,  insulation,  safety  cut-out  switches 
and  auxiliaries,  which  are  required  only  in  con- 
nection with  electric  locomotive  operation. 

The  original  cost  for  the  comparative  locomo- 
tives may  be  made  on  the  basis  of  the  total 
working  weight,  excluding  the  tenders  of  steam 
locomotives,  and  the  cost  for  each  when  new 
built,  would  be  about  as  follows: 

Per  lb. 

Passenger   electric   locomotives 20  cts. 

Freight  electric  locomotives 12  cts. 

Freight,    steam,    Mallet    locomotives 9  cts. 

Passenger,  steam.  Pacific  locomotives Sets. 

Freight,  steam,  Consolidation  locomotives     8  cts. 

The  author  refers  to  the  fact  that  some  less- 
ening in  the  track  maintenance  may  be  ex- 
pected, although  he  does  not  make  any  strong 
claim.  It  occurs  to  me  that  it  might  not  be 
out  of  place  to  mention  a  fact  sometimes 
overlooked,  that  the  total  expense  of  track 
maintenance  is  not  entirely  governed  by  the 
kind  of  locomotives,  but  that  perhaps  80  per 
cent  is  due  to  deterioration,  through  the  ac- 
tion of  the  elements,  and  about  20  per  cent  to 
its  wear  in  service.  The  reduction  in  cost  of 
track  maintenance  by  the  use  of  electricity  in 
place  of  steam,  would  be  rather  questionable 
if  the  number  of  trains  were  not  materially 
reduced,  and,  as  I  take  it,  they  contemplate  in- 
creasing the  number  of  units,  which  would 
shorten  the  life  of  permanent  structures  rath- 
er than  increase  them. 

Mr.  H.  H.  Evans. — Criticism  has  been  made 
that  data  is  not  afforded  as  to  the  cost  of 
maintenance  of  electrical  rolling  stock.  While 
the  working  of  electrical  locomotives  on  a 
large  scale  is  somewhat  recent  and  compara- 
tively infrequent,  those  in  charge  have  been 
glad  to  publish  such  figures  as  there  are  and 
to  let  them  stand  for  comparison  against  sim- 
ilar figures  for  steam  locomotives.  When  we 
come  to  multiple  unit  coach  equipments,  more 
complete  data  is  afforded  from  the  perform- 
ances of  the  elevated  railroads  and  of  the 
suburban  and  interurban  equipments  of  the 
character  required  for  the  electrical  opera- 
tion of  the  present  steam  suburban  services. 
This  is  extremely  pertinent  because  the  logical 
electrical  operation  of  the  suburban  service 
of  a  steam  railroad  is  by  multiple  unit  equip- 
ment of  the  same  general  character  as  that 
in  use  by  the  elevated  railroads  and  with  the 
service  operated  in  the  same  general  way.  1 
may  point  out  that,  on  two  of  our  terminals  the 
suburban  train  mileage  exceeds  all  other 
mileage  over   the  terminal  combined. 

Taking  the  1907  report  of  the  Illinois  Rail- 
road and  Warehouse  Commission,  and  cal- 
culating from  the  total  operating  expenses,  the 
operating  expenses  per  car  mile,  and  the 
amount  of  operating  expenses  charged  to 
maintenance  of  equipment,  we  find  the  fol- 
lowirg  values  for  maintenance  per  car  mile 
on   electric  third-rail   roads : 

Per  car  mile. 

Aurora,    Elgin    &    Chicago 1.38  cts. 

Chicago  &  Oak  Park  Elevated 1.02  cts. 

Metropolitan   Elevated    1.55  cts 

Northwestern    Elevated    1.90  cts. 

South    Side   Elevated 1.41  cts. 

From  the  Massachusetts  Railroad  Commis- 
sion Report,  we  calculate  for  the  same,  Bos- 
ton Elevated  1.84  cts.   per  car  mile. 

Mr.  Potter  ("Developments  of  Electric 
Traction,"  before  New  York  Railroad  Qub, 
January   20,    1905— quoted   in    Street    Railway 


Journal),  gives  the  maintenance  of  electrical 
equipment  on  the  Manhattan  Elevated  cars  as 
%  ct.  per  car  mile. 

Cserhati  states  that  on  the  Valtellina,  from 
July  1,  1903,  to  June  .30,  1904,  the  maintenance 
and  repair  of  rolling  stock,  including  elec- 
trical equipment  and  mechanical  parts,  was 
1.38  cts.  per  locomotive  mile. 

On  the  Paris-Orleans  line,  the  maintenance 
and  repairs  per  train  mile,  according  to  M. 
Dubois,  are  2.5  cts.  per  train  mile ;  and  on  the 
Paris-Versailles  (largely  multiple-unit  trains) 
2.4  cts.  per  train  mile. 

On  the  Mersey  road,  according  to  Dawson, 
the  repairs  and  renewals  of  "wagons  and  car- 
riages" per  train  mile  were  reduced  from 
3.498  cts.  to  2.150  cts.  by  changing  from  steam 
to  electrical  working. 

Dawson,  gives  the  cost  of  maintenance  of 
electrical  motor  cars  at  0.961  ct.  per  car  mile. 
This  is  for  a  two  motor  equipment  (125  H.  P. 
motors),  and  represents  the  maintenance  on 
the  car  bodies,  trucks,  airbrakes,  air  com- 
pressor and  governor,  motors,  and  multiple 
unit  controlling  apparatus. 

Based  on  tests,  the  repairs  on  the  New 
Haven  electric  locomotives  is  estimated  by 
Mr.  W.  S.  Murray  at  2.5  cts.  per  train  mile. 
The  expenses  for  a  New  York  Central  elec- 
tric locomotive,  for  inspection  and  repairs,  on 
a  100,000-milc  test  run,  were  1,26  cts.  per 
train  mile. 

The  St.  Louis  &  Belleville  Electric  Railway, 
in  a  letter  to  the  General  Electric  Company 
stated,  regarding  their  electric  locomotives, 
that  for  an  average  working  of  312  days  per 
year  hauling  coal  and  miscellaneous  freight 
averaging  about  ten  hours  per  day,  the  elec- 
tric-locomotive repairs  (for  the  locomotive 
performing  this  work),  were,  a  little  over  $88. 
The  International  Railway  Co.,  in  a  letter 
to  the  General  Electric  Company,  stated  that 
records  covering  the  cost  of  maintenance  of 
two  electric  locomotives  for  three  years  and 
eight  months,  showed  a  total  of  $1,257.56,  or 
an^  average  of  $342.96  per  annum.  This  is 
$171.48  per  annum  per  locomotive.  The  letter 
states  that  the  locomotives  make  an  average 
of  100  miles  per  day  for  seven  days  in  the 
week  and  are  out  of  commission  for  repairs 
about  five  days  a  year.  This  figures  less  than 
Vz  ct.  per  locomotive  mile. 

The  unfavorable  comparison  between  the 
electric  and  the  steam  locomotives  of  the 
Baltimore  &  Ohio  R.  R,  made  by  Mr.  Muhl- 
feld,  has  been  brought  up.  The  comparison 
is  hardly  a  fair  one.  The  Baltimore  &  Ohio 
installation  was  the  first  heavy  electric  loco- 
motive installation  in  the  world.  The  ma- 
chines could  not  be  other  than  experiinental. 
At  the  time  they  were  built,  electrical  design 
did  not  run.  to  its  present  day  simplicity  nor 
did  it  keep  always  in  sight  the  building  of 
machines  in  which  the  maintenance  would  be 
kept  to  a  minimum.  To  compare  the  earliest 
type  of  electric  locomotive  with  the  latest 
type  of  economical  freight  engine  is  hardly 
fair  upon  its  face.  Further,  these  electrical 
locomotives  are  operated  within  tunnels,  on  a 
run  only  3.5  miles  long,  up-grade,  with  "seven 
curves  in  the  distance,  and  with  two  inter- 
mediate stops.  The  tunnels  are  foul  with  the 
gases  from  the  locomotives  at  the  heads  of 
the  trains,  the  corrosive  action  of  which  gases 
was  so  severe  that  they  rapidly  deteriorated 
the  overhead  conductor  af  first  provided  and 
compelled  the  substitution  of  a  third  rail 
therefor.  What  must  their  effect  be  upon  the 
repair  bills  of  the  electric  locomotive?  The 
service  is  really  switching  service  under  se- 
vere conditions  and  is  not  at  all  comparable 
to  the  service  of  a  carefully  groomed  engine 
over  an  entire  division  with  hardly  a  stop. 
Furthermore  there  are  only  half  a  dozen  elec- 
tric locomotives  at  Baltimore  for  which  a  ■ 
separate  maintenance  plant  was  provided. 
These  locomotives  are  not  all  of  the  Same 
t3'pe.  The  cost  per  locomotive  to  maintain 
such  a  plan  in  operation,  is  necessarily  much 
beyond  the  cost  per  locomotive  to  maintain 
the  large  plants  for  steam  locomotives  at  the 
end  of  divisions.  This  is  independent,  in  a 
degree,  of  whatever  class  of  rolling  stock  is 
cared  for.  It  comes  nearer  to  a  showing  of 
the  relative  economy  of  maintenance  in  small 


and  in  large  plants  than  the  relative  economy 
m  maintenance  of  the  two  classes  of  locomo- 
tive. 


Causes  of  and  Methods  of  Preventing 
Efflorescence   on   Brickwork.* 

Wherever  brick  are  used  for  building  pur- 
poses, brick  walls  will  be  noted  which  are  cov- 
ered or  partially  covered  with  a  film  of  scum 
1  his  scum  IS  generally  white  but  may  be  yel- 
low or  green.  It  appears  at  its  worst  on  red 
brick  walls,  but  may  be  seen  more  or  less 
plainly  on  brick  of  any  color.  When  the  walls 
are  new  it  appears  as  white  blotches  at  various 
places.  Later  it  may  come  out  all  over  the 
buidhng,  giving  the  brick  work  a  faded  or 
dirty  appearance.  In  a  few  years  a  red  brick 
building  so  affected  will  take  on  a  faded  pink 
appearance  which  will  stay  with  it  forever. 

The  scum  is  simply  a  film  of  soluble  salts 
carried  from  the  interior  of  the  brick  to  the 
surface  by  the  water  which  they  absorb,  and 
left  there  after  it  evaporates.  The  scumming 
IS  always  worst  near  the  eaves  and  down- 
spouts, and  under  the  window-sills  and  water 
table.  'I  his  is  caused  by  leakage  of  rain- 
water between  the  roof  and  trough  and  from 
the  downspouts,  and  through  the  catching  of 
the  water  by  the  sills  and  water  table  which 
consequently  soaks  into  the  brick  beneath. 

The  scum  is  generally  composed  of  sulphates 
although  It  may  be  composed  of  any  other 
soluble  salt.  Chlorides  are  found  in  seacoast 
clays  and  alkalies  in  clays  of  the  Western  arid 
region.  In  the  clays  of  this  country,  the  scum 
causing  salts,  in  order  of  their  abundance  are: 

(!)•  CaSO,,  calcium  sulphate;  (2)  MgSO. 
magnesium  sulphate;  (3)  K,SO.,  potassium 
sulphate;  (4)  Na=SO,,  sodium  sulphate;  (5) 
FeSO„  ferrous  sulphate;  (6)  Al,  (SO.),,  alum- 
inum sulphate. 

Often  all  of  these  occur  in  a  single  clay 
espcially  if  it  has  been  weathered  and  subjected 
to  the  attack  of  decomposing  pyritiferous  min- 
erals. 

Causes.— MX  of  the  above  salts  are  very 
soluble  except  calcium  sulphate,  which  is  sol- 
uble 1  :  400.  But  this  is  great  enough  to  com- 
pletely rum  face  brick  in  which  it  occurs,  as 
the  surface  is  small  in  comparison  with 'the 
weight.  This  particular  salt,  in  fact,  is  prob- 
ably responsible  for  half  the  ruined  walls  in 
this  country.  The  sulphates  of  soda,  potash, 
and  magnesia  will  often  cause  scum  when  pres 
ent  1"  thf  most  minute  quantities.  As  little 
as  0.()1  per  cent  of  any  one  of  these  salts  has 
been  known  to  ruin  face  brick. 

There  are  four  ways  in  which  salts  are  in- 
corporated into  the  brick:  (1)  soluble  salts  in 
the  clays  or  other  materials  used;  (2)  soluble 
salts  in  the  water  used  for  tempering  the  clay; 
(3)  soluble  salts  formed  in  kilns  by  oxidation 
of  minerals  in  clay,  or  by  reaction  of  sulphur- 
ous kiln  gases  on  clay;  (4)  soluble  salts  intro- 
duced into  brick  after  burning,  principallv 
from  mortar. 

A  great  majority  of  clays  contain  soluable 
salts,  some  large  quantities,  others  but  a  trace^ 
Surface  clays  are  more  likely  to  have  a  high 
content  than  the  older  deposits.  Trouble  is  en- 
countered in  all  parts  of  the  world  from  this 
source,  and  probably  75  per  cent  of  the  scum- 
ming comes   from  this  cause. 

Often  materials  are  mixed  with  clays  that 
carry  soluble  salts  into  them.  Examples  of 
this  are  the  brick  made  around  London,  Eng- 
land, in  which  ashes  are  used  to  reduce  shrink- 
age, and  brick  made  along  the  Hudson  in 
which  coal  slack  is  used  to  aid  in  burning.  In 
both  of  these  cases  the  soluble  salts  in  coal 
add  to,  if  they  do  not  entirely  produce,  the 
scum. 

In  the  clays  that  vitrify,  scumming  can  be 
overcome  by  burning  them  to  a  vitrified  body, 
in  which  case  the  s:ilts  form  silicates  and  be- 
come harmless. 

The  water  used  for  mixing  and  tempering 
mud  brick  often  contains  sohible  salts.  This, 
of  course,  produces  the  same  eflfect  as  if  the 

•From  a  paper  by  A.  P.  Graves-Walker.  Salt 
Lake  City.  Utah,  in  the  "Journal  of  Industrial 
and  Engineering  Chemistry"  of  the  American 
Chemical  Society,  Sept..  1910 
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clays  contained   them.     Many  good  clays  are 
injured  in  this  way. 

The  formation  of  soluble  sulphates  in  the 
kiln  is  a  very  common  trouble.  It  is  often 
encountered  with  clays  that  contain  practically 
no  troublesome  ingredients  before  being  fired. 
In  many  cases  there  is  really  no  excuse  for 
trouble  at  this  stage.  It  is  simply  a  case'  of 
ignorance  on  the  part  of  the  brickmaker  or 
poorly  designed  kilns  and  stacks.  When  a  kiln 
is  set  and  the  heating-up  process  is  started, 
the  ware  contains  considerable  moisture.  If 
good  judgment  is  used  and  the  tires  are  kept 
at  such  a  stage  that  only  so  much  of  the  moist- 
ure is  being  driven  off  as  the  sluggish  draft  of 
a  cool  stack  will  carry  off,  trouble  is  not  likely 
to  occur;  but  if  the  moisture  is  driven  off 
more  rapidly  than  the  stack  can  handle  it,  it 
IS  precipitated  on  the  ware  again,  when  it  ab- 
sorbs sulphur  from  the  gases  and  forms  sul- 
phuric acid.  This  acid  attacks  the  carbonates 
and  other  soluble  salts  and  forms  soluble  sul- 
phates. 

There  is  no  doubt  that  considerable  trouble 
IS  caused  by  the  mortar  in  which  the  brick 
are  laid.  Poorly  mi.xed  mortar  is  dissolved 
by  the  rain  water  and  the  salts  carried  into 
the  brick,  only  to  be  brought  to  the  surface 
later.  It  is  therefore  always  important  to  take 
great  care  with  the  mortar. 

MctJiods  of  Overcoming  Scum. — Many  meth- 
ods are  employed  to  overcome  or  prevent 
scum.  It  is  possible  to  do  this  in  nearly  every 
case,  but  is  often  impracticable  on  account  of 
the  low  selling  price  of  the  ware.  Where  fac- 
ing brick  or  other  wares  are  made  by  the  wet 
process  or  where  the  ware  is  vitrified  there  is 
practically  no  excuse  for  trouble. 

The  preliminary  treatment  is  the  principal 
method  of  overcoming  or  preventing  scum. 
This  is  done  by  treating  the  clay  or  treating 
the  water  used. 

Treating  the  Clay. — Clays  that  contain  solu- 
ble salts  can  be  washed  before  using  and  the 
salts  leached  out.  This  may  be  done  by  treat- 
ing piles  of  clay,  after  mining,  with  water  and 
then  allowing  them  to  dry.  This  method  is 
only  possible  where  high-priced  ware  is  made. 
Clays  are  often  allowed  to  stand  in  piles  for 
from  six  months  to  a  year,  in  which  case  the 
rain  and  snow  do  the  same  thing. 

In  many  clays  the  above  methods  will  only 
cause  the  trouble.  This  would  be  the  case 
where  a  clay  did  not  contain  soluble  salts  orig- 
inally, but  upon  exposure  to  the  weather  in- 
soluble salts  were  converted  into  soluble  salts. 
This  would  be  the  case  with  pyritiferous  clays. 

Chemical  treatment  is  very  often  resorted 
to.  This  is  accomplished  in  clays  made  up  by 
the  wet  process,  by  adding,  to  the  water  used, 
such  chemicals  as  will  precipitate  the  soluble 
salts  and  form  harmless  byproducts,  such  as 
barium  sulphate.  Barium  salts  are  the  favor- 
ites with  which  to  accomplish  this  reaction, 
but  others  can  be  used ;  barium  chloride  and 
carbonate  are  most  commonly  used. 

In  case  soluble  sodium  compounds  are  pres- 
ent, the  addition  of  the  above-mentioned  bar- 
ium salts  would  form  either  sodium  carbonate 
or  chloride,  both  of  which  are  soluble.  How- 
ever, they  are  so  soluble  that  they  would  be 
readily  washed  from  the  surface  of  the  ware 
by  the  rain,  as  soon  as  they  formed. 

According  to  Gerlach,  a  clay  containing  0.1 
per  cent  calcium  sulphate,  which  is  0.4  gram 
per  lb.,  would  reciuire  O.G  gram  of  barium  car- 
bonate to  perform  the  reaction.  However,  6 
or  7  grams  should  be  added  to  every  pound  of 
clay,  for  safety.  This  would  mean  practically 
100  lbs.  per  ],600  brick.  If  barium  chloride  is 
used,  but  2fi  lbs.  are  required  per  1,000  brick. 
However,  when  this  is  used,  close  to  the  the- 
oretical amount  must  be  added,  for  if  added 
in  excess  it  will  form  a  scum  itself. 

This  method  cannot,  of  course,  be  used  in 
the  dry  press  process,  where  no  water,  or  at 
least  very  little,  is  added,  as  the  barium  or 
other  salts  must  be  used  in  solution  to  do  the 
required  work. 

Treating  the  IVatcr. — When  it  is  necessary 
to  use  a  water  that  contains  injurious  soluble 
salts,  it  is  simply  necessary  to  precipitate  them 
before  adding  the  water  to  the  clay.  Many 
good  clays  are  being  ruined  by  bad  water, 
when  it  needs  but  a  few  hours  of  a  chemist's 
time  to  rectify  the  trouble. 


Correct  Drying. — If  ware  containing  soluble 
salts  is  placed  in  a  drier  and  allowed  to  sweat 
slowly,  the  chances  are  all  in  favor  of  scum- 
med ware,  whereas,  if  the  water  is  carried 
away  from  the  surface  of  the  ware  as  fast  as 
it  appears  this  will  not  often  be  the  case. 

It  is  a  remarkable  physical  fact,  not  yet 
fully  explained,  that  where  a  clay  contains  sol- 
uble salts,  they  are  not  deposited  on  the  sur- 
face at  all,  or  at  least  to  a  less  degree,  where 
the  drying  is  steady  and  rapid,  than  where  it 
is  slow  and  discontinuous.  It  seems  that  rapid 
drying  causes  the  water  to  come  through  the 
pore  channebs  of  the  clay  as  through  a  filter 
and  a  sort  of  osmosis  is  set  up,  by  which  the 
saline  matters  are  retained  inside  the  mass  of 
clay,  while  the  water  escapes  as  vapor  from 
the  outside.  But  where  the  drying  is  slow  the 
salts  get  through  this  barrier  and  arrive  on 
the  surface  plentifully. 

It  is  therefore  only  necessary  that  brick- 
makers,  in  order  to  avoid  trouble  from  this 
source,  build  good  driers  and  install  in  thero 
hygrometers  by  which  their  operation  can  be 
controlled. 

Many  other  methods  are  used  to  prevent 
this  trouble ;  some  of  them,  however,  have  but 
temporary  effects.  One  of  these  is  to  paint  the 
surface  of  the  scummed  ware  with  oil,  which 
for  the  time  being  covers  up  the  scum.  This 
is  really  practicing  a  fraud,  for  while  the  ware 
does  not  show  scum  when  put  into  the  build- 
ing it  shows  up  as  soon  as  the  oil  evaporates. 

Another  method  is  to  paint  one  surface  of 
the  nnburned  brick  with  a  heavy  oil  or  tar. 
This  prevents  evaporation  from  that  surface, 
the  salts  being  carried  to  the  other  surfaces. 
The  oil  or  tar  is  burned  off  in  the  kiln,  leav- 
ing a  clean  face.  This,  too,  is  only  temporary 
unless  the  brick  is  vitrified,  as  otherwise  the 
salts  will  be  drawn  to  the  clean  surface  after 
a  few  soakings. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertiaed  in  this  paper,  you 
will  confer  a  favor  on  us  i  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promt^tly  the  leading  manufac- 
turers. 

Contractors'  Supplies. — Paper,  6x9  ins.;  4  pp. 
Al.  H.  Hoffman,  Hutton  Bldg.,  Spokane,  Wash. 

A  monthly  calendar  folder  containing  illustra- 
tions of  various  supplie.s,  acetylene  lights,  wreck- 
ing cranes,  car  replacers,  etc. 

Wood  Rock  Drills. — Paper,  5',4xll  ins.;  3  pp. 
Wood  Drill  Works,  30-36  Dale  Ave.,  Paterson, 
N.  J. 

A  folder  illustrating  and  describing  the  tripod 
drills. 

Murphy  Varnishes  and  Coach  Colors. — Paper, 
5'axS  iiLs.;  32  pp.  Murphy  Varnish  Co.,  Chestnut 
and  McWhorter  Sts..  Newark.  N.  J. 

This  is  a  descriptive  list  with  prices  per  gallon 
can  of  varnishes  and  colors. 

Solvay. — Paper,  6x9  ins.;  36  pp.  Carbondale 
Calcium  Co.,  Carbondale,  Pa. 

A  catalog  explaining  in  detail  the  various  uses 
of  chloride  of  calcium,  manufactured  as  a  by- 
product, tor  ice  machines,  canning  vegetables, 
air  drying,  tempering  steel,  road  improvement, 
dust  prevention  and  other  purposes. 

"All  Proof"  Building  Material. — Paper,  11x8% 
ins.;  1  p.  International  "All  Proof"  Building 
Material  Co.,  5  Beekman  St.,  New  York, 

Circular  describing  a  fireproof  material  for  use 
as  stucco  for  facing  and  plastering  walls. 

Reinforced  Concrete  Specifications. — Paper,  14x 
S'A-  ins.;  6  pp.  Pittsburg  Steel  Products  Co., 
Frick  Bldg.,  Pittsburg,  Pa. 

A  set  of  specifications  covering  reinforced  con- 
crete construction  for  reference  purposes. 

Warehouse  Design. — Paper,  12x8%  ins.;  4  pp. 
Pittsburg  Steel  Products  Co.,  Frick  Bldg.,  Pitts- 
burg, Pa. 

Rullelin  No.  1.  indicating  computations  neces- 
sary for  a  three-story  concrete  warehouse  by  use 
of  a  blue  book  furnished  by  the  company. 

Rail  Welding. — Paper,  6x914  ins.;  16  pp.  Gold- 
schmidt  Thermit  Company,  90  Wells  St.,  New 
York;  432  Folsom  St.,  San  Francisco. 

This  catalog  describes  and  illusti-ates  the  pro- 
cess of  rail  welding  by  pouring  superheated 
thermit  steel  around  rail  ends.  Illustrations 
show  the  various  applications. 


Asphalt — Paper,  9x6  Ins.;  32  pp.  Barber  As- 
phalt Co.,   New  York. 

Illustrations  of  various  pavements,  and  a  his- 
tory of  the  growth,  advantages,  durability 
maintenance  costs,  etc. 

Moran    Flexible    Joints. — Paper,    4%xlO'^    ins 
32  pp.     Moran  Flexible  Steam  Joint  Co.,  Louis- 
ville, Ky. 

A  catalog  showing  photographs  of  the  various 
applications  of  the  flexible  joints,  with  complete 
description  and  price  list. 

Compressed  Air,— 3>4x6%  Ins.;  12  pp.  Allis- 
Chalmers  Co.,   Milwaukee,  Wis. 

A  booklet  illustrating  and  describing  motor 
driven  air  compressors  and  brakes. 

Power  Control, — Paper,  6x9  Ins.;  16  pp.  Wood- 
ward Governor  Co..  201  Mill  St.,   Rockford,  111. 

The  first  Issue  of  a  quarterly  number  of  this 
booklet  published  In  the  interest  of  users  of 
water  power  and  water  wheel  governors.  A 
history  of  the  plant. 

Woodward  Water  Wheel  Governors. — Paper,  6 
x9  ins.;  48  pp.  Woodward  Governor  Co.,  658 
Ptace  St.,  Rockford,  111. 

A  complete  catalog  illustrating  and  describing 
the  above  water  wheel  governors  and  controlling 
mechanism  used  on  various  types  of  water  pow- 
er machinery.  Also  plans,  diagrams  and  other 
information. 

Lehigh  Cement. — Paper.  6x9  ins.;  16  pp.  Le- 
high Portland  Cement  Co.,   Indianapolis,   Ind. 

Illustrations  of  buildings  and  plants  construct- 
ed with  Lehigh  cement. 

Hayward  Skid  Excavators.— Paper,  7^4x9  Ins.; 
4  pp.     The  Hayward  Co.,  50  Church  St. 

A  pamphlet  which  illustrates  a  steel  A  frame 
derrick  on  skids.  With  complete  description  of 
the  various  main  features. 

G.  K.  Sewer  Joint, — Paper,  3V4x6  Ins.;  S  pp. 
Union  Clay  Products  Co.,  51  Church  St.,  New 
York. 

A  pamphlet  containing  reprints  from  technical 
journals  on  water  tight  sewers  with  flexible 
joints. 

Gas  and  Gasoline  Engines.  —  Paper,  3J4x6% 
Ins. ;  16  pp.  Rockford  Engine  Works,  Rockford, 
111. 

A  folder  which  illustrates  stationary,  portable, 
sawing  rigs,  semi-portable  machines  and  various 
engine  supplies. 

Electrical  Fittings.  —  Paper,  6x9  Ins.;  4  pp. 
Steel  City  Electric  Co.,  1207-19  Washington  Ave., 
Pittsburg,  Pa. 

Bulletins  A  and  B,  for  July,  1910,  punched 
for  filing,  contain  illustrations,  descriptions  and 
prices  of  floor  outlets  and  Star  bushings. 

Finishing  Tools.— Paper,  3%xHV4  Ins.;  10  pp. 
Arrow.smith  Concrete  Tool  Co.,  Arrowsmith,  111. 

A  folder  containing  illustrations  and  directions 
for  using  Arrowsmith   tools. 

Steam  Power  Stations. — Cloth,  7%x6  Ins.;  24 
pp.     Stone  &  Webster  Engineering  Corporation. 

This  book  contains  excellent  photographs  and 
plans  of  some  of  the  steam  power  plant  instal- 
lations made  by  the  Stone  &  Webster  Engineer- 
ing Corporation  throughout  the  United  States. 

Mack  Gasoline  Trucks. — Paper,  3V4x6  Ins.;  48 
pp.  Mack  Bros.  Motor  Car  Co.,  30  Church  St„ 
New    York,    N.    T. 

Photographs  of  motor  trucks,  sight  seeing 
cars,  busses,  stages  and  special  cars  with  in- 
formation for  prospective  buyers. 

Lifting  Magnets.— Paper,  9x6  Ins.;  125  pp. 
The  Electric  Controller  &  Mfg.  Co.,  Cleveland. 

Descriptions  and  diagrams  of  magnets  made 
by  this  company,  and  bringing  out  the  vital 
points    of   consideration. 

Suiiivan  Hammer  Drills. — Paper,  6x9  Ins.;  16 
pp.  Sullivan  Machinery  Co.,  150  Michigan  Ave., 
Chicago,    111. 

The  monthly  bulletin  of  the  company,  calling 
especial  attention  to  the  new  Sullivan  sloping 
drill  recently  placed  on   the  market. 

Lehigh  Portland  Cement. — Paper,  6x9  ins,;  16 
pp.     Indianapolis,    Ind. 

A  series  of  illustrations  showing  recent  work 
done   with   Lehigh   Portland  cement. 

Barrett  Specification  Roof. — Paper;  4%x7  Ins.; 
12  pp.  The  Barrett  Manufacturing  Company, 
Chicago  and  New  York. 

A  booklet  describing  the  construction  for 
standard  slag  or  gravel  roofing,  over  boards, 
over  concrete,  and  over  tile  or  brick  roofing. 

Gas  Traction  Engine. — Paper,  9^4x4  Ins.;  24  pp. 
Gas  Traction  Co.,  2723  University  Ave.,  Min- 
neapolis, Minn. 

A  folder  illustrating  the  working  of  gas  trac- 
tion engines. 

Lehigh  Portland  Cement.— 6x9  Ins.;  16  pp.  Le- 
high Portland  Cement  Co.,  Indianapolis,  Ind. 

A  catalog  of  illustrations  of  various  struc- 
tures of  concrete  built  with  Lehigh  cement. 

Eureka  Mixers. — Paper;  9x12  Ins.;  16  PP- 
Eureka  Machine   Company.  Lansing.   Mich. 

Catalog  10.  illustrating  and  describing  the 
various  Eureka  continuous  mixera  for  mixing 
concrete  and   mortar. 
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Announcement  was  made 
„,       T^    .  on  Nov.  10  that  in  October 

Ihe   Uomgs     ^ew     York     State     Barge 
of   the  Canal    work    amounting    to 

$1,337,270     was     completed. 
This  is  12  per  cent  greater 
than    the    work    performed 
in   September,  which   was  the  largest  amount 
done  up  to  last  month.  liBids  are  now  being 
asked  liy  the  Commission  on  New  Prisons  of 
New  York  state  for  a  large  building  contract. 
This    contract    calls     for    construction    of    a 
prison  plant  to  take  the  place  of  the  old  Sing 
Sing  prison.     The  new  prison  is  to  be  located 
near  Wingdale  in  the  town  of  Dover,   N.  Y. 
The  bids  close  Dec.  1.5.  fiA  large  contract  for 
constructing  an  irrigation  system  has  been  let 
to    the    Southwest    Construction    Co.,    Lamar, 
Colo.     This  contract  calls  for  the  construction 
of  the   Bent-Prowers  irrigation  system  which 
will  water  about  100,000  acres  of  land  in  the 
southern    part    of    Bent    County,    Colo.    The 
main   canal    will  be  about  120  miles  long  and  the 
work  also  includes  a  132,000  acre  foot  capac- 
ity reservoir.     A  bond  issue  of  $4,000,000  has 
been  voted  by  the  district.  HThe  largest  piece 
of   dike   work   of    the    past    week   appears    to 
have  been  the  contract  awarded  to  Haskins  & 
Ramsey,   Topeka,    Kan.,    for   constructing   the 
South    Side    dike   at   Topeka    for   the   county. 
The   contract  price   for   this  work  was  $103.- 
46P,     and     it   includes    the    construction    of    a 
dike    nearly   two    miles    long,   mostly   of   con- 
crete backed  by  an  earth  wall.  1TA  considerable 
number   of    good    sized    railroad    construction 
contracts    appear    to    have    been    let    recently. 
.Among  these  are  the  following:  Ridge   Bros. 
Co.,  Pittsburg,   Pa.,   for  constructing  the   first 
section    of    tlie    line    of    the    Clarion    &    East 
Brady  Electric  Ry.,  six  miles,  extending  from 
Clarion   to   Reedsburg,    Pa. :    Interurban    Con- 
struction Co.,  Indianapolis.  Ind.,  for  construct- 
ing   an     interurban     line    from   Tulsa   to    Sa- 
pulpa.  Okla.,   for  the  Oklahoma  Union  Trac- 
tion Co.  of  Tulsa,  Okla.,  the  contract  amount- 
ing to  about  $300,000;  M.  Casey,  Birmingham, 
.Ma.,     for     constructing    nine    miles     of     line 
for     the     Lexington     &     Eastern     Ry.,     from 
Whitesburg,    Ky.,   to    Potters   Fork,   Ky.,   this 
contract  including  270,000  cu.  yds.  of  excava- 
tion,  mostly   steam   shovel   work ;   Luck    Con- 
struction  Co.,  Roanoke.  Va.,   for  constructing 
a  22-mile  line  from  Spray.  N.  C,  to  Ridgeway, 
Va.,  for  the  recently  chartered  North  Carolina 
&  Virginia  Ry. ;  Foley,  Welch  &  Stewart,  St. 
Paul,  Minn.,  for  the  grade  work  for  the  entire 
line  of  tlie   Alberta  &  Great  Waterways  Ry., 
in  the  Province  of  Alberta,  Canada:  Burke  & 
Joseph,   Fort   Smith,   Ark.,   a  $-50,000   concrete 
job   on   the   Frisco   R.   R.,   in   Oklahoma    and 
.\rkansas :  Chas.  Nagel,  for  a  grading  contract 
on  the  Alton  &  Jerseyville  Electric   line  near 
Godfrey,   III. :   the   Heinz- Young   Construction 
Co.,  St.  Louis,  Mo.,  for  constructing  the  line 
of  the   Mexico,    Santa    Fe   &   Perry   Traction 
Co.,   from   Mexico.   Mo.,   to   Hereford,   a   dis- 
tance of  about  20  miles.  IfThe  Board  of  Water 
Supply  of    New   York   City   has   its   plans   so 
well   along   for   the   new   $2.'),000.000   pressure 
tunnel   under    New   York   Citv    for  the   Cats- 
kill  water  supply,  that  bids  will  be  received  in 
December   on    four    contracts    for    the    work. 
This  pressure  tunnel  is  to  be  constructed  from 
the  Hill  View  reservoir,  beneath  the  Borou.ghs 
of  The  Bronx  and  Manhattan,  to  a  point  near 
the  Atlantic  .A.venue  subway  station,  in  Brook- 
Ivn.     This    tunnel    will    be    driven    at    from 
2.50   to    700    ft.    below    the    surface    and    will 
be  lined  with  concrete.     It  will  range  from  11 
to    1.1    ft.    in    finished    diameter    and    will    be 
constructed  from  24  shafts,  spaced  from  3,000 
to   .5,000    ft.    apart.     Its    total    length   will   be 


about  llVz  miles.  Chambers  at  the  heads  of 
the  various  shafts  are  also,  to  be  constructed 
so  that  through  them  and  the  shafts  connec- 
tions for  the  delivery  of  the  water  into  the 
distribution  systems  can  be  made.  HA  con- 
siderable amount  of  new  railroad  construction 
work  is  about  ready  for  letting,  and  in  some 
cases  bids  have  probably  already  been  re- 
ceived. This  work  includes  a  25-mile  line 
from  Hudson  to  Greeley,  Colo.,  for  the  Chi- 
cago, Burlington  &  Quincy  Ry.,  and  a  line  be- 
tween the  two  above  tow^ns  for  the  Colorado 
&  Southern  Ry,  The  Vandalia  R.  R.  is  also 
reported  as  being  about  ready  to  award  con- 
tracts for  a  considerable  amount  of  revision 
work  between  Terre  Haute,  Ind.,  and  St. 
Louis,  Mo.  This  work  is  said  to  include  2.5 
miles  of  double  tracking. 


In    the    last    few    years 
there  has  been  a  great  im- 
Construction     Provemeiit     in     the     condi- 
tions  under  which   laborers 
Camps.  are  cared    for  in  construc- 

tion  camps.     The   old   time 
camp,    with    its    unsanitary 
conditions "  and     general     lack     of     all     con- 
veniences,    is     now     practically     a     thing     of 
the     past.     Nowhere    perhaps   is    this   change 
better      shown      than      in      the      construction 
camps      which      have      been        set      by      the 
contractors   engaged    in   building   the    Catskill 
Aqueduct   for  the   city  of   New  York.     Some 
16,000   men   are   employed   in  this   work.      On 
this  work  there  are  20  contracts,  each  amount- 
ing to  more  than  $1,000,000  and  each  requir- 
in.g  from  three  to  four  years  for  completion. 
The  size  of  these  contracts  and  length  of  time 
required   for  their  completion,  combined  with 
the   remoteness  of  the  work   from  towns  has 
made    construction    camps    a     necessity.      The 
regulation  of  these  camps  is  made  a  part  of 
the  contract  with  the  Board  of  Water  Supply 
which  has  charge  of  the  construction   of  the 
aqueduct.     Under  the  articles  of  the  contract 
the  conditions  are  set  forth  under  which  the 
contractor's  men  shall  be  employed,  paid,  safe- 
guarded while  at  work,  and  treated  when  ill. 
Many  of  the  camps  in  the  aqueduct  work  re- 
semble those   of   the   state   militia.     Most    of 
them  are  located  on  high  ground  to  which  the 
water  supply  is  piped  from  a  distant  and  safe 
source.     The   water,   milk,   and    food   supplies 
are     inspected     periodically.     Many      of      the 
camps  are  laid  out  in  streets,  and  have  water 
pipes,    sewers    and    electric    lights.     The    men 
are   quartered    usually    four   in   each    sleeping 
room.     These  rooms  are  large,  well  ventilated 
and  lighted  by  windows  screened  against  flies. 
The  old  time  bunk  has  been  replaced  by  bed- 
steads  of   the   enameled    iron    type.     Separate 
quarters  are  provided  for    eating  and  recrea- 
tion, and  married  tnen  are  assigned  to  sepa- 
rate cottages  for  one  or  two  families.     Wash- 
ing and  bathing    facilities    are  provided    and 
all    wastes    not    removed    by    the    sewers    and 
disposal  plants  are  destroyed  in  special  incin- 
erators similar  in  pattern  to  those  used  in  the 
armv.     The  contractors  are  required  to  retain 
medical  and  surgical  practitioners,  to  furnish, 
equip  and  maintain  a  hospital  for  the  sick  and 
injured,   and   an     isolation   hospital    for  con- 
tagious cases.     A  physician's  signed  r'port  as 
to   the   health   conditions   of  the   camp   is   re- 
quired from  the  contractors  each  week.     It  is 
required  that  "first  aid  to  the  injured"  boxes 
be   placed   at  points  conveniently  available  to 
the  wi!rk,and  that  the  work,  particularly  the 
shafts  and  tunnels  be  connected  by  telephone 
with   the  doctors'   quarters.     At   Browns   Sta- 
tion, where  the  largest  camp  along  the  aque- 
duct is  located,  the  contractor  has  erected  a 

25 


large  band  stand,  and  every  Saturday  night 
during  the  summer  open  air  concerts  are 
given.  The  band  is  made  up  of  employes,  and 
they  arc  paid  for  this  work.  In  this  camp  the 
men  have  gardens  which  they  care  for  in 
their  spare  time.  The  contractors  have  in- 
stituted prizes  for  the  gardens  most  neatly  and 
attractively  kept.  A  night  school,  maintained 
by  private  subscription,  is  also  conducted  at 
this  camp,  and  is  well  patronized  both  winter 
and  summer. 


One  of  the  minor  incon- 
Tj  veniences     to     which      em- 

•oUgS.  ployes       on        construction 

work  in  tropical  countries 
are  subjected,  is  the  prevalence  of  insect  and 
reptile  life.  When  the  .Americans  began  work 
on  the  Panama  Canal  the  first  thing  they  did 
was  to  improve  the  sanitary  conditions. 
Marshes  were  drained  or  filled  up  and  practi- 
cally all  mosquitoes  driven  from  the  Canal 
Zone.  There  are,  however,  other  forms  of 
insect  life  still  left  in  the  Canal  Zone,  as  the 
following  extract  from  a  letter  from  an  em- 
ploye of  the  Isthmian  Canal  Commission  goes 
to  show : 

As  to  bugs,  we  have  all  the  original  species, 
besides  several  crosses.  The  dhoble  Is  the  most 
interesting  little  cuss  of  the  bunch.  You  can't 
see  him.  but  when  he  gets  busy  you  know  he  is 
there  all  right.  He  gets  to  you  by  way  of  your 
laundry  or  your  shower  bath,  and  when  he  ar- 
rives he  proceeds  to  crawl  under  your  skin  in  the 
protected  parts  and  then  crosses  his  little  hands 
and  dies.  After  that  you  have  the  dhoble  itch, 
which  keeps  you  from  thinking  of  your  other 
troubles.  The  dhoble  Is  no  respecter  of  persons; 
he'd  just  as  soon  bite  the  chief  as  a  West  Indian 
negro.  Then,  too,  there  is  the  red  bug.  wlio  Is 
also  a  pretty  busy  little  cup  of  tea.  Tliis  bug 
bores  his  way  under  the  skin,  and  the  farther  he 
can  get  the  happier  he  is.  He  has  to  be  dug  out 
with  the  point  of  a  knife,  or  he  will  cause  a  bad 
sore.  The  mosquitoes  are  not  so  bad.  as  they 
have  been  driven  into  the  jungle.  Once  In  a 
while,  however,  a  big  one  will  come  along-'and 
look  you  over.  If  you  look  too  tough  the  mos- 
quito will  fly  away,  whet  his  bill  on  a  stone  and 
come  back  again  ready  for  business.  A  stout, 
able-bodied  mosquito  after  sharpening  his  beak 
on  a  stone  pile  can  bite  right  through  the  sole  of 
your  shoe.  We  also  have  sand  fleas,  large  fly- 
ing roaches.  Beetles,  scorpions,  tarantulas  and 
red  and  white  ants.  The  two  last  mentioned  are 
the  hardest  workers  on  the  Isthmus.  They  are 
always  busy  doing  something  they  hadn't  ought 
to  do.  The  white  ant  has  a  highly  developed 
appetite  for  all  kinds  of  wood.  He  breakfasts 
on  a  soap  box,  lunches  on  a  dry  goods  box  and 
dines  on  a  house.  When  he  gets  after  a  house 
he  sometimes  cuts  the  supporting  timbers  away, 
thus  causing  a  general  inconvenience  to  the  hu- 
man tenant.  Ihe  red  ant  spends  most  of  his 
time  chewing  up  plants  and  trees.  On  his  ac- 
count it  is  practically  impossible  to  grow  vege- 
tables such  as  are  raised  in  the  states.  At- 
tempts have  been  made  to  do  this  In  a  few 
places,  but  In  most  cases  the  red  ants  beat  the 
farmer  to  the  vegetables. 


American     cities,    as     is 

shown  by  the  large  number 

Mayor    by       ^^h'ch    have    adopted    some 

■;  form    of    commission    gov- 

Appomtment.  ernment,    are    beginning    to 

appreciate   the    fact   that    it 

is    desirable    to    have    less 

politics   and   more   business   principles   in   the 

public  administration.     In   Germany  this   fact 

has  been  recognized  for  many  years.     In  that 

country   the   administration    of   a    city    is    re- 
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garded  from  a  strictly  business  standpoint,  the 
same  as  any  other  big  enterprise,  and  the 
municipality  selects  its  mayor  witli  the  same 
thorough  care  that  an  industrial,  commer- 
cial or  financial  concern  employs  in  selecting 
a  manager.  When  it  becomes  known  that 
the  office  of  mayor  is  to  become  vacant  ap- 
plications for  the  position  are  made  to  the 
Town  Coimcil.  These  applications  are  con- 
sidered by  a  committee  of  the  Council ;  if 
municipal  officers  have  made  especially  good 


records  in  other  cities,  they  may  be  invited 
to  apply  for  the  vacant  position.  To  become 
mayor  of  a  city  like  Berlin,  the  applicant  must 
have  established  his  reputation  for  efficiency 
by  governing  other  German  cities.  In  select- 
ing a  new  mayor,  the  record  of  the  applicant 
is  carefully  considered  by  the  members  of  the 
Town  Council,  for  not  only  must  he  be  com- 
petent and  be  able  to  perform  successfully 
the  duties  of  his  high  position,  but  he  tnust 
also  be  young  enough  to  remain  competent  for 


many  years.  The  reason  for  this  last  require- 
ment is  that  in  Prussia  a  mayor  is  appointed 
for  a  term  of  12  years,  and  if  not  re-elected 
after  that  period,  he  is  entitled  to  a  life  pen- 
sion of  half  the  amount  of  his  salary.  If  he 
serves  20  years  his  pension  is  two-thirds  of 
his  salary;  if  he  serves  six  years  his  pension 
is  one-fourth  of  his  salary.  After  a  thorough 
consideration  of  the  merits  of  the  applicants 
the  Town  Council  makes  its  selection,  subject 
to  confirmation  by  the  King  of  Prussia. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

Advices  from  Centreville.  Ala.,  state  that 
the  corps  of  engineers,  who  are  running  lines 
for  the  construction  of  the  proposed  Selma  & 
Cahaba  Valley  R.  R.,  had  completed  the  sur- 
vey to  that  town.  The  new  line  will  tap  a 
rich  coal  and  ore  section  between  Centreville 
and  Birmingham. 

Arizona. 

It  is  believed  that  the  El  Paso  &  South- 
western R.  R.,  Walter  Douglas,  Vice  Presi- 
dent, Bisbee,  Ariz.,  will  within  the  next^  two 
months,  begin  construction  work  toward  Yuma 
and  Phoenix  from  Benson,  Ariz.  The  road 
from  Phoenix  to  Yuma  will  follow  the  Gila 
River  to  a  point  this  side  of  Dome  where  it 
will  cross  the  Gila  and  come  into  Yuma. 
The  plans  as  far  as  Yuma  is  concerned  are 
said  to  have  been  all  mapped  out  and  the 
right  of  way  quietly  secured  for  most  of  the 
distance. 

Arkansas. 

At  the  request  of  the  company's  attorneys 
the  State  Board  of  Railway  Incorporation,  Lit- 
tle Rock,  Ark.,  has  extended  the  charter  of 
the  Fort  Smith,  St.  Louis  &  Chicago  three 
years  on  account  of  a  necessary  delay  in  the 
financial  plans.  The  company  was  organized 
about  a  year  ago  for  the  purpose  of  construct- 
ing a  line  from  a  point  near  Bergman,  through 
Boone,  Newton,  Johnson  and  Franklin  coun- 
ties to  Mulberry  in  the  latter  county,  a  dis- 
tance of  about  100  miles,  connecting  the  Mis- 
souri and  North  Arkansas  road  with  the  Iron 
Mountain. 

The  St.  Louis  &  Southwestern  Ry.  (Cotton 
Belt)  has  awarded  a  large  contract  for 
furnishing  cross  ties  to  the  National 
Lumber  &  Creosoting  Co.,  Texarkana.  The 
ties  which  are  mostly  of  oak,  will  be  used  for 
new  improvements. 

California. 

W.  H.  Erwin,  of  Fort  Worth,  Tex.,  a  fore- 
man for  the  L.  J.  Smith  Construction  Co.,  on 
the  Santa  Fe  double  track  work  was  killed  a 
couple  of  weeks  ago  near  Williams,  Ariz.  Mr. 
Erwin  had  sought  refuge  under  a  dirt  car 
from  an  exploding  dynamite  blast.  The  fall- 
ing rocks  and  debris  tilted  the  car  over  side- 
wise  on  to  him,  fracturing  his  skull.  He  never 
regained  consciousness. 

Construction  work  is  under  way  on  the  San 
Diego,  El  Cajon  &  Escondido  Ry.  This  com- 
pany projects  a  .55-miIe  line  from  San  Diego 
to  Escondido,  via  City  Heights,  Lemon  Villa, 
Lemon  Grove,  South  La  Mesa,  Le  Mesa 
Springs,  Grass  Mount,  El  Cajon,  Bostonia, 
Laluride  and  Kernardi.  Surveys  have  been 
completed  and  all  arrangements  made  for  se- 
curing construction  capital.  F.  M.  Fairchild, 
Broadway  and  Clifton  St.,  Oakland,  Cal.,  is 
Construction  Engineer ;  E.  W.  Case,  San 
Diego,  Cal.,  is  Field  Engineer ;  A.  C.  Riordan, 
San  Diego,  is  President  and  G.  R.  Purscll, 
San  Diego,  is  General  Manager.  Hobart 
Bros.,  San  Diego,  Cal.,  are  the  contractors. 

Good  progress  is  being  made  with  the  Butte 
&  Plumas  R.  R.,  which  is  being  built  for  the 
Truckee  Lumber  Co.  from  Oroville  to  timber 
lands  in  the  mountains.  The  right  of  way 
has  been  graded  from  Whitewashed  Trees, 
four  miles  from  Oroville,  to  the  crossing  of 
the  middle  fork  of  the  Feather  river.  As 
soon  as  the  grading  from  Whitewashed  Trees 
to   Oroville    is   completed   tracklaying   will   be 


commenced  from  Oroville.  There  are  over 
TOO  men  employed  on  the  Butte  &  Plumas  R. 
R.  The  present  contract  calls  for  the  con- 
struction of  35  miles  of  railroad,  and,  as  the  > 
timber  is  cut  the  road  will  be  extended  into 
Plumas   County. 

The  greater  part  of  the  survey  for  the  pro- 
posed Humboldt  &  Eastern  R.  R.  has  now 
been  completed  and  the  field  work  has  been 
discontinued  until  spring.  During  the  sum- 
mer some  40  miles  of  the  route  through  the 
Trinity  National  Forest  Reserve  were  sur- 
veyed. It  is  said  that  good  grades  and  stream 
crossings  were  secured.  A.  D.  Nash,  Eureka, 
Cal.,  is  Chief  Engineer. 

S.  N.  Griffith,  of  Fresno,  has  applied  to  the 
City  Council  of  that  city  for  a  franchise  for 
the  railroad  which  he  proposes  building  from 
Fresno  to  Clovis.  The  Western  Electric  Co., 
San  Francisco,  is  reported  to  be  working  on 
plans  for  the  electrical  installation  for  the 
road.  It  is  said  that  actual  construction  work 
will  be  started  as  soon  as  the  franchise  at 
Fresno  is  secured. 

The  Southern  Pacific  Co.  has  applied  to  the 
City  Council  of  Oakland  for  a  renewal  of  its 
Seventh  St.  franchise,  which  expires  Novem- 
ber 11,  1911.  The  proposed  line  will  be  oper- 
ated as  an  electric  street  railway  and  will  be 
part  of  the  gridiron  system  of  electric  sub- 
urban lines  now  being  constructed  by  the  com- 
pany throughout  the  county. 

G.  D.  Armstead  is  reported  to  have  applied 
to  the  County  Supervisors  at  Riverside  for  a 
franchise  for  a  steam  road  through  Riverside 
county,  starting  presumably  at  the  county  line 
in  the  pass  country,  running  through  Moreno 
and  Riverside,  thence  through  Elsinore  and 
Temecula.  The  ultimate  destination  of  the 
line  would  be  San  Diego.  It  is  believed  in 
Riverside  that  Mr.  Armstead  is  representing 
the  Western  Pacific  Ry.  It  is  pointed  out, 
however,  that  Seth  Hartley  of  Colton  has  an- 
nounced that  plans  had  been  considered  for  a 
road  from  San  Bernardino  to  San  Diego  by 
way  of  Escondido.  He  is  credited  with  the 
statement  that  if  the  different  communities 
along  this  stretch  of  country  would  stand  with 
the  promoters  that  he  was  confident  the  road 
would  be  in  operation  between  Escondido  and 
San   Diego  within  one  year  from   date. 

Two  new  tracks  will  be  constructed  at 
Junction,  Cal.,  by  the  Santa  Fe  System  to  give 
service  to  the  Keller  ice  plant. 

The  Santa  Fe  Sj^stem  has  appropriated  $12,- 
000  to  cover  the  cost  of  installing  a  new  inter- 
locking plant  at  Daggett,  Cal. 

A  new  spur  track  is  to  be  liuilt  by  the 
Santa  Fe  System  at  Stockton,  Cal.,  to  serve 
the   National   Ice    Co. 

The  Santa  Fe  System  has  prepared  plans 
and  appropriated  $'288,828  for  the  construc- 
tion of  a  new  and  up-to-date  hotel,  station, 
recreation  building  and  electric  power  plant 
to  be   located   at  Barstow,   Cal. 

The  Santa  Fe  System  has  appropriated 
$53,000  to  be  used  to  cover  the  cost  of  rais- 
ing the  grade  between  Colejo,  Cal.,  and  Elmo, 
Cal.,  a  distance  of  61  miles 

Colorado. 

The  Santa  Fe  System  has  planned  to  re- 
ballast  its  tracks  with  gravel  at  an  estimated 
cost  of  $17,000  from  mile  post  No.  610  to  616 
on  the   Colorado  division. 

The  Santa  Fe  System  has  planned  to  have 
constructed  at  La  Junta,  Cal.,  an  autogenous 
welding  plant  at  an  estimated  cost  of  $3,800. 


The  LInion  Pacific  is  to  start  track  laying  in 
the  spring  on  its  Dent  to  Fort  Collins  branch 
line.  The  La  Salle  to  Denver  line  has  been 
completed. 

Rails  for  a  three-mile  railroad  to  be  built 
at  once  connecting  mines  three  miles  from  Oak 
Creek  with  the  Denver,  Northwestern  &  Pa- 
cific Ry.  have  been  shipped  from  Denver.  The 
terminus  of  the  new  feeder  line  is  at  mines 
which  are  rapidly  being  developed  by  two 
Walsenburg  operators. 

Reports  from  Denver  state  that  the  Colo- 
rado &  Southern  Ry.,  H.  W.  Cowan,  Chief 
Engineer,.  Denver,  has,  or  is  about  to  let  con- 
tracts for  its  proposed  line  from  Hudson  to 
Greeley.  The  same  report  states  that  it  is 
probable  that  the  contract  for  the  construction 
nf  the  Hudson-Greeley  line  of  the  Burlington. 
2."i  miles  long,  and  also  an  integral  part  of  the 
Gulf-to-the-Sound  line,  also  will  be  let  at 
once. 

The  Union  Pacific  is  to  erect  a  new  freight 
house  on  19th  St.,  at  Denver,  and  will  re- 
arrange its  freight  terminal  tracks. 

Connecticut. 

The  Shore  Line  Electric  Ry.  Co.,  New 
Haven,  Conn.,  is  perfecting  details  for  extend- 
nig  its  line  into  New  Haven.  In  connection 
with  the  plan  it  is  probable  that  the  line  be- 
tween New  Haven  and  East  Lyme  and  Nian- 
tic  will  be  extended  to  cross  the  new  Connect- 
cut  river  bridge.  At  present  the  Shore  Line 
Electric  Railway  operates  between  Guilford 
and  Saybrook,  and  from  the  latter  town  to 
Essex  and  Ivoryton.  The  spur  of  the  road 
between  Guilford  and  Stony  Creek  will  soon 
be  in  operation  and  by  connecting  with  the 
Connecticut  Railways'  line  at  Stony  Creek  will 
complete  continuous  trolley  service  between 
New   Haven   and   Saybrook. 

Georgia. 

The  Georgia  &  Carolina  Ry.  Co.  has  been 
chartered  and  proposes  to  build  a  line  from 
Augusta,  Ga.,  to  Spartanburg,  S.  C,  via  Ham- 
burg, Saluda,  Edgefield,  Newberry,  Glenn 
Springs  and  Pacolet,  120  miles.  The  stock- 
holders are  Wm.  E.  Jackson  of  Augusta, 
Allen  W.  Jones  of  Midville,  Ga.,  President; 
A.  E.  Padgett  of  Edgefield,  Secretary;  J.  W. 
Thurmond,  also  of  Edgefield. 

The  Georgia,  Southern  &  Florida  Ry.,  W. 
C.  Shaw,  Jr.,  Chief  Engineer,  Macon,  Ga.,  has 
applied  to  the  City  Council  of  Valdosta,  for 
permission  to  double  track  a  portion  of  its 
steam  road  running  through  the  city  along 
Trouple  St. 

A  deal  was  made  Nov.  10,  according  to  ad- 
vices from  Valdosta,  Ga.,  whereby  the  Sparks 
&  Western  R.  R.,  the  new  line  from  Sparks 
to  Moultrie,  passed  into  the  ownership  of  the 
Georgia  and  Florida  R.  R.  It  is  now  under- 
stood that  the  road  which  now  lacks  a  few 
miles  of  being  completed  to  Moultrie  will  be 
finished  at  once.  J.  M.  Wilkinson,  Valdosta, 
Ga.,  is  President  of  the  company,  and  Ruther- 
ford Fleet  is  Secretary  and   Treasurer. 

Grading  work  on  the  Wrightsville,  Adrian 
&  Lyons  R.  R.,  mentioned  in  our  last  issue, 
is  in  charge  of  McKenzie  &  Snyder,  Augusta. 
Ga.  At  the  point  where  the  road  will  cross 
the  Choopee  River,  the  piling  has  been  driven 
and  the  lumber  placed  on  the  ground  and  it  is 
the  purpose  of  those  in  charge  to  have  the 
bridge  erected  by  the  time  the  grading  of  the 
right  of  way  is  completed  to  that  point.  The 
railroad      commission      of      Georgia      recently 
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authorized  the  company  to  issue  a  $1,000,000 
in  stock  and  a  $1,000,000  in  bonds  for  tinanc- 
ing  the  project. 

Idaho. 

Engineers  of  the  Oregon  Short  Line  R.  R. 
have  been  rusliing  surveys  at  Pocatello  with 
a  view  to  the  rearrangement  of  the  yards  at 
that  city. 

Illinois. 

The  City  Council  of  Springfield  has  ap- 
proved the  ordinance  for  the  construction  of  a 
subway  under  the  Chicago,  Peoria  &  St.  Louis 
Ry.  at  .Amos  Ave.  and  Jefferson  St.,  Spring- 
field. W.  A.  O'Brien,  Springfield,  is  Chief 
Engineer    Maintenance    of    Way. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  has  purchased  seven  lots  near 
Eighth  St.  and  Shelby  Ave.  at  Mattoon  for 
use  in  constructing  additional  trackage  facili- 
ties at  the  new  round  house. 

The  Santa  Fe  System  will  install  at  Corwith. 
til  a  new  horizontal  tubular  boiler  at  a  cost 
of  '$2,500. 

The  Santa  Fe  System  has  planned  to  pur- 
chase a  new  ditching  machine  for  work  on  the 
Eastern  lines  at  a  cost  of  $6,100. 

The  Santa  Fe  System  has  arranged  to  have 
a  dynamo  meter  car  built  and  equipped  and 
when  completed  it  will  be  used  over  the  lines. 

The  sum  of  $60,000  has  been  appropriated  by 
the  Santa  Fe  System  to  equip  its  class  900  and 
class  1600  engines  with  the  Walschaert  valve 
gear. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
has  purchased  2,037.xl30  ft.  of  land,  on  the 
south  side  of  South  Chicago  Ave.,  extending 
from  87th  to  89th  St.,  Chicago,  to  be  used  in 
connection  with  the  construction  of  another 
track  and  the  elevation  of  its  roadway  at  that 
place. 

The  Sterling-Moline  Traction  Co.,  which  is 
projecting  a  100-mile  line  from  Moline  via 
Sterling  ^o  Princeton,  111.,  has  completed  sur- 
veys for  that  portion  of  the  line  from  Moline 
to  Sterling.  The  capital  for  the  construction 
of  the  line  has  not  all  been  secured  as  yet 
and  construction  work  will  probably  not  be 
started  until  early  next  year.  The  North- 
western Engineering  &  Construction  Co.,  Mil- 
waukee. Wis.,  has  the  contract.  W.  E.  Tuller, 
Morrison.  Ill,  is  President  of  the  traction  corti- 
pany  and  C.  G.  Schneider,  Sterling,  111.,  is 
Chief  Engineer. 

The  Pekin  &  Petersburg  Interurban  Ry.  Co. 
has  been  chartered  with  a  capital  stock  of 
$50,000  and  proposes  to  construct  an  electric 
railroad  from  Pekin,  Tazewell  County,  to 
Petersburg,  Menard  County.  The  principal 
office  of  the  corporation  is  Pekin.  The  incor- 
porators are:  W.  A.  Elliott  of  New  York 
City,  J.  A.  Shallito  of  Chicago,  William  Res- 
sler  of  St.  Paul,  Minn. ;  A.  C.  Sprague  of  Du- 
bois,  111.,   and  E.   C.  Todd  of  Roodhouse,  111. 

W.  E.  Emery,  Peoria,  111.,  Chief  Engineer 
of  the  Peoria  &  Pekin  Union  Ry.,  has  plans 
under  way  for  a  new  yard  at  East  Peoria  to 
have  a  capacity  of  at  least  7,000  cars.  The 
intake  of  the  new  yard  will  be  near  Wesley 
City  and  will  be  the  delivery  yard  for  seven 
main  lines,  one  main  feeder  being  used  to  take 
the  cars  from  the  different  roads.  This  feeder 
will  be  connected  with  42  sidetracks,  which, 
when  completed,  will  have  a  capacity  of  7,000 
cars.  The  cost  of  the  new  arrangement  will 
be  $300,000. 

It  has  been  announced  in  railway  circles, 
that  the  Chicago  &  Northwestern  R.  R.  will 
build  a  cutoff  from  Nelson,  a  mile  or  so  south 
of  Rock  Falls,  joining  the  main  line  at  Rock 
Island  Junction.  The  improvement  is  neces- 
sitated, it  is  said,  by  the  congestion  of  traffic. 

The  Decatur  &  Southern  Traction  Co.  of 
Decatur,  111.,  is  reported  to  have  raised  $1,- 
500,000  for  construction  purposes,  and  it  is 
said  that  work  will  be  started  as  soon  as 
weather  will  permit. 

Another  sedtion  of  the  double  tracking 
upon  the  Chicago,  Burlington  &  Quincy  has 
been  completed  between  Savanna,  111.,  and  La 
Crosse,  Wis.,  a  distance  of  7."i  miles.  Next 
year  it  is  planned  to  extend  the  double  track 
west  as  far  as  Quincy  and  to  enlarge  the 
vards   in   that   citv. 


Indiana. 

The  Vandalia  R.  R.,  F.  T.  Hatch,  Chief 
Engineer,  St.  Louis,  Mo.,  is  reported  to  be 
about  to  award  contracts  for  a  considerable 
amount  of  revision  work  between  Terre 
Haute,  Ind.,  and  St.  Louis,  Mo.  It  is  said 
that  the  work  will  include  25  miles  of  double 
tracking. 

Practically  all  work  at  Jackson  Hill  between 
Cambridge  City  and  Knightstown  has  been 
completed  for  the  Pennsylvania  R.  R.  This 
was  the  heaviest  grading  in  the  division.  The 
company  expects  to  have  a  double  track  line 
from  Indianapolis  to  Richmond  in  the  early 
spring. 

Advices  from  Fort  Wayne  state  that  Co- 
operative Construction  Co.  will  push  the 
work  of  extending  the  Valparaiso  &  Northern 
Ry.  north  from  Flint  lake  during  the  winter 
months. 

Iowa. 

The  Des  Moines  Street  Ry.  Co.  has  asked 
for  a  new  franchise  from  the  city  of  Des 
Moines.  In  return  from  the  franchise  the  com- 
pany promises  improvement  of  physical  prop- 
erty by  rebuilding  of  ten  miles  of  track  with- 
in two  years,   and  providing  25  new  cars. 

Kansas. 

The  Santa  Fe  System  has  appropriated 
$5,400  to  cover  the  cost  of  installing  an  auto- 
genous welding  apparatus  and  piping  at  To- 
peka,   Kan. 

The  Santa  Fe  System  has  prepared  plans 
and  will  soon  construct  a  steel  treating  plant 
to  be  located  at  Syracuse,  Kan. 

The  Santa  Fe  System  will  install  a  large 
engine  lathe  at  its  shops  at  Topeka,  Kan.,  to 
do  the  necessary  work  on  Mallet  pistons  and 
bushings. 

The  Santa  Fe  System  plans  to  install  an 
autogenous  welding  plant  at  Shopton,  Kan., 
at  an   estimated  cost  of  $7,100. 

The  stockyards  at  Moline,  Kan.,  are  to  be 
relocated  by  the  Santa  Fe  System  at  an  esti- 
mated cost  of  $4,300. 

The  Santa  Fe  System  has  appropriated  $4,- 
•500  to  cover  the  cost  of  constructing  a  reser- 
voir at  Attica,   Kan. 

The  Santa  Fe  System  has  planned  to  en- 
large its  Kansas  City  yards  and  has  appro- 
priated $40,000  for  the  work. 

The  Santa  Fe  System  has  planned  to  erect 
a  new-  steel  water  tank  at  Cambridge,  Kan.,  at 
a  cost  of  $2,800. 

The  Salina  Street  Ry.  Co.  of  Salina,  Kan., 
is  reported  to  be  considering  building  an  ex- 
tension to  its  car  line  in  Salina.  H.  C. 
Smithers,  Salina,  is  the  owner. 

Surveys  have  been  completed  from  Hardt- 
ncr  into  Meade  County,  Kan.,  for  the  con- 
struction of  a  line  from  that  city  through  Lib- 
eral and  along  the  Southern  Kansas  border 
to  Colorado.  The  line  is  being  promoted  by  a 
number  of  farmers  in  Comanche,  Barber  and 
Clark  counties  of  whom  A.  A.  White  is  one. 

ft  is  reported  that  bonds  amounting  to  over 
;i  millior  dollars  have  been  floated  by  the  Kan- 
sas &  Southeastern,  which  proposes  to  build 
a  line  through  Pratt  and  Stafford  Counties  in 
Kansas.  S.  V.  Wardell,  Pratt,  Kan.,  is  Presi- 
dent. 

Kentucky. 

The  Consolidated  Coal  Co.  of  St.  Louis, 
Mo.,  is  reported  to  have  entered  into  a  deal 
with  the  Louisville  &  Nashville  and  Chesa- 
peake &  Ohio  railroads,  whereby  the  coal  com- 
panv  will  build  a  railroad  from  Shelbv,  Kv., 
to  Shelby  Gap.  Ky.,  at  a  cost  of  $-3,000,000. 
From  Shelby  Gap  it  will  be  extended  to  Pot- 
ter Gap.  The  new  line  wmII  connect  with  the 
Chesapeake  &  Ohio  and  Louisville  &  Nashville 
and  will  be  in  service  before  next  Fall,  it  is 
said. 

The  Paducah  Traction  Co..  Paducah,  Ky., 
has  surveys  under  way  for  an  extensicii  to 
Lone  Oak.  Three  routes  arc  under  considera- 
tion. The  company  also  proposes  to  build  a 
new  park  on  the  line. 

A  meeting  was  recently  called  by  the  citi- 
zens of  Corbin  to  discuss  plans  for  securing 
the  construction  of  a  railroad  connecting  Cor- 
bin, Somerset  and  Hodgenville.  Ky.  It  is  sug- 
gested that  the  proposed  route  would  be  from 
Corbin  to   Somerset,  thence  to   Columbia  and 


via  Campbellsville  and  Buffalo  into  Hodgen- 
ville, and  Buffalo  into  Hodgenville, 
connecting  at  Hodgenville  with  the 
branch  of  the  Illinois  Central.  Such  a  line 
would  open  up  a  direct  route  for  the  I.  C.  to 
the  coal  fields  of  Southeastern  Kentucky. 

In  order  to  accommodate  the  increased  busi- 
ness due  to  the  connection  at  Peducah  with 
the  Burlington  system,  the  Nashville,  Chat- 
tanooga &  St.  Louis  R.  R.  has  acquired  a  wide 
strip  of  land  on  the  south  side,  extending  back 
12  blocks  from  the  Tennessee  River  to  build 
new  spur  tracks. 

The  Ohio,  Kentucky  &  Virginia  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of  $1.- 
000,000  and  proposes  the  construction  of  a 
railroad  from  Manchester  on  the  north  side 
of  the  Ohio  River  through  Eastern  Kentucky 
toward  the  southeast,  intersecting  the  counties 
of  Lewis,  Fleming,  Rowan,  Bath,  Menefee, 
Morgan,  Wolfe,  Breathit,  Perrj',  Leslie,  Knox, 
and  Letcher  and  through  Greenup,  Carter, 
Elliott  and  Morgan,  a  distance  of  300  miles. 
The  incorporators  are  William  H.  Howe,  and 
Philip  S.  Clarke,  Brooklyn,  N.  Y. ;  Thomas 
Atkinson  and  Macauley  Arthur,  Middlesboro, 
Ky. ;  J.  Wood  Browning,  B.  R.  Huthehoft  and 
W.  F.  Downing  of  Lexington,  Ky. 

M.  Casey  of  Birmingham,  Ala.,  has  just 
signed  a  contract  to  build  nine  miles  of  road 
on  the  Louisville  &  Eastern  extension  from 
Jackson  to  Whitesburg,  Ky.  The  work  con- 
sists of  rock  and  earth  and  two  tunnels.  There 
is  270,000  cu.  yds.  excavation,  including  the  tun- 
nels. There  is  also  about  3.000  cu.  yds.  box  cul- 
vert masonry  and  approximately  900  cu.  yds. 
bridge  masonry..  This  contract  will  require 
14  months  to  complete.  The  box  culvert  and 
bridge  masonry  will  be  sub-let  to  suitable  par- 
lies and  competent  tunnel  foremen,  and  rock 
foremen  for  outside  work,  may  be  able  to 
find  steady  work  with  the  above  mentioned 
contractor  at  Jackson,  Ky.  Teamsters  and 
laborers  will  be  needed  also  for  this  con- 
tract. 

Louisiana. 

Citizens  of  the  9th  Ward  and  Parish  of  St. 
Bernard  have  asked  the  New  Orleans  Railway 
&  Light  Co.,  New  Orleans,  to  extend  its  Clai- 
borne trolley  line  from  Poland  St.  into  St. 
Bernard    Parish. 

Engineers  representing  the  Port  Commis- 
sion of  New  Orleans,  the  Orleans  Levee  Board 
and  the  various  railroads  have  filed  a  report 
agreeing  on  the  rearrangement  of  the  tracks 
on  the  levee  front  between  Nichols  and  Man- 
deville  Sts..  at  New  Orleans.  The  tracks  will 
be  arranged  systematically  so  as  to  keep  the 
streets  open  to' the  levee  and  also  to  build  ap- 
proaches  from    North   Peters  street. 

The  St.  Louis  &  San  Francisco  R.  R.  rs 
reported  to  be  planning  to  secure  an  entrance 
into  Lake  Charles,  La.,  in  the  near  future. 
The  report  has  it  that  the  Frisco  system  will 
build  into  the  Lake  City  from  a  point  on  its 
main  line — Kinder,  Reeves,  Fulton  or  De 
Quincey. 

Massachusetts. 

The  Boston  &  Maine  R.  R.  and  the  New 
York,  New  Haven  &  Hartford  R.  R.  have  pe- 
titioned the  State  Legislature  for  authority  to 
acquire  the  Boston,  Revere  Beach  &  Lynn  R. 
R.  upon  such  terms  as  may  be  approved  by  the 
Massachusetts  Board  of  Railroad  Commission- 
ers. The  company  whose  control  is  sought 
runs  a  narrow  gage  line  between  East  Boston 
and  Lynn,  with  a  branch  line  in  Winthrop,  the 
connection  with  Boston  proper  being  made  by 
ferryboats.  The  petition  further  asks  that 
authority  be  given  to  widen  the  gage  of  the 
road,  to  extend  it  on  the  north  to  connect  with 
the  Portland  division  of  the  Boston  &  Maine, 
and  to  make  a  connection  by  tunnel  between 
East  Boston  and  the  South  station  in  Boston, 
trains  in  this  tunnel  to  be  run  by  electricity. 

The  Boston  &  Maine  Railroad  Company, 
subsidiary  to  the  New  York,  New  Haven  & 
Hartford  Ry.,  has  under  way  a  scheme  by 
which  it  plans  to  obtain  a  through  line  from 
White  River  Junction  to  Springfield,  Mass., 
discontinuing  the  use  of  the  Central  Vermont 
trackage  altogether.  .A.  bill  introduced  into 
the  Vermont  House  of  Representatives  author- 
izes the  Vermont  Valley  (B.  &  M.)  to  extend 
its  line  southerly  from  Brattleboro  to  the  Con- 
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iiecticut  River  R.  R.  (B.  &  M.)  paralleling  the 
Central  Vermont  a  distance  of  10  miles.  In 
order  to  be  entirely  independent  of  the  Central 
of  Vermont  Ry.  in  operating  its  Connecticut 
and  Passumpsic  division,  the  Boston  &  Maine 
will  take  up  the  matter  of  building  another 
stretch  of  line  paralleling  the  Central  of  Ver- 
mont between  Windsor  and  White  River  Junc- 
tion, a  distance  of  11  miles.  It  will  then  prob- 
ably be  necessary  for  the  Central  of  Vermont 
which  is  a  Grand  Trunk  line,  to  build  about 
50  miles  of  line  paralleling  the  Baltimore  & 
Maine  holdings  in  order  to  compete  with  the 
latter  company. 

It  is  stated  that  although  the  Grand  Trunk 
Ry.  Co.  has  been  taking  no  noticeable  action 
toward  constructing  the  Palmer  Providence 
extension,  for  which  a  charter  was  granted 
some  time  ago,  a  large  corps  of  engineers  are 
in  the  field  making  surveys  and  preparmg  esti- 
mates. It  is  thought  that  the  location  plat  will 
be   filed   about  ne.xt  July. 

Construction  work  on  the  Moshassuck  Val- 
ley R.  R.  extension  is,  according  to  advices 
from  Providence,  R.  I.,  practically  at  a  stand- 
still. The  only  work  being  done  this  summer, 
was  that  on  the  fill  in  the  swamp  between  Lor- 
raine and  Woodlawn,  where  the  new  line  was 
to  leave  the  old  and  cross  under  the  main 
tracks  and  vard  of  the  New  York,  New  Haven 
&  Hartford  R.   R. 

Michigan. 
A  Chicago  syndicate  has  purchased  the  prop- 
erty and  rights  of  the  Interurban  Light  & 
Power  Co.  in  Mason  County,  and  proposes  to 
construct  a  concrete  dam  on  the  site  of  the 
old  one  on  Hamlin  lake,  another  at  the  Man- 
istee bridge  on  the  Sauble  River,  and  another 
on  the  Pere  Marquette  River  in  Mason  county. 
Light  and  power  will  be  furnished  the  Hamlin 
resort  region  next  summer.  The  ultimate 
purpose  of  the  company  is  to  develop  the  wa- 
terpower  along  the  lake  shore  streams  for  an 
electric  line  between  Muskegon  and  Manistee, 
tapping  the  fruit  belt  in  that  district.  F.  R. 
McMuUen,  Chicago,  111,  is  President  of  the 
new   company. 

Work  has  been  started,  according  to  in- 
formation received  from  Detroit,  Mich.,  on 
the  construction  of  the  Essex  Terminal  Ry. 
Company's  spur  line  into  the  Windsor  Mfg. 
Company's  district.  Already  a  considerable 
portion  of  the  track  has  been  laid  from  the 
main  line  of  the  road  in  Walkerville  towards 
Windsor.  The  work  is  being  done  under  the 
direct  supervision  of  J.  J.  Dewhurst,  the  engi- 
neer who  had  charge  of  the  Michigan  Central 
tunnel  tracks. 

Minnesota. 

McDougall  &  Yale,  Contractors  on  the  dou- 
ble tracking  of  the  Chicago,  Milwaukee  &  St. 
Paul  R.  R.,  have  started  filling  in  the  ditch  at 
the  bridge  over  RoUingstone  Creek,  a  quarter 
of  a  mile  west  of  Winona. 


Mississippi. 

Now  that  the  election  is  over  it  is  probable 
that  the  Chicago,  Burlington  &  Quincy  R.  R. 
through  a  subsidiary  company,  will  make  some 
move°for  a  line  up  the  Pearl  river  valley,  con- 
necting the  present  main  line  of  the  New  Or- 
leans, ^Mobile  &  Chicago  with  Jackson,  and 
giving  almost  a  direct  line  to  the  coal  fields  of 
Alabama.  This  line  had  been  under  advise- 
ment some  time,  and  the  only  thing  that  held 
up  proceedings  is  said  to  have  been  the  ap- 
proaching election  in  New  York.  A  survey  of 
the  line  from  Memphis  to  the  city  limits  of 
Jackson  has  been  made,  by  way  of  Yazoo  City, 
and  the  preliminaries  are  said  to  have  been  all 
arranged. 

Missouri. 

The  North  Missouri  Central  Electric  Ry. 
Co.  has  asked  the  Commercial  Club  of  Col- 
umbia, Mo.,  for  a  bonus  of  $30,0ii0,  to  be 
payable  only  on  condition  that  the  Hue  is  built 
and  in  operation  from  Columbia  to  Jefferson 
City  and  from  Columbia  to  Mexico  by  Sept., 

1912. 

Grading  work  is  under  way  near  Bethel, 
Mo,  for  the  proposed  Hannibal  &  North  Mis- 
souri Electric  railway.  J.  L.  Simons  is  woric- 
ing  about  one  mile  east  of  Bethel.  He  has 
the  contract  for  three  miles  of  the  line.  Others 
at  work  along  the  line  are  as  follows:     W.  R. 


Stetters,  W.  D.  Webb,  Jesse  Ziggler,  Thomas 
Ballard,  M.  Alroy,  and  Patrick  McGraw. 
Most  of  these  are  farmers  who  are  grading 
the  line  across  their  farms.  However,  each 
one  has  been  working  gangs  of  25  to  30  men. 

Officials  of  the  Mexico,  Santa  Fe  &  Perry 
Traction  Co.,  now  under  construction,^  have 
been  in  conference  with  citizens  of  Fulton, 
regarding  extension  of  the  line  from  Hereford 
to  Fulton.  The  proposition  of  the  company 
to  the  Fulton  people  is  the  same  as  made  to 
people  living  along  the  Hereford  line,  namely, 
that  they  subscribe  for  $6,000  worth  of  bonds 
for  every  mile  that  is  to  be  constructed.  A 
surety  company  in  St.  Louis  is  said  to  have 
agreed  to  secure  a  construction  company  that 
will  do  the  work  and  one  that  will  furnish 
a  bond  of  $100,000,  and  more  if  necessary,  for 
fulfillment  of  the  contract.  Mathias  Crum, 
Mexico,  Mo.,  is  President  of  the  Mexico, 
Santa  Fe  &  Perry  Traction  Co. 

The  Heinz-Young  Construction  Co,  of  §t. 
Louis,  Mo.,  A.  B.  Corwin,  President,  has  been 
aw-arded  the  contract  for  constructing  the  line 
of  the  Mexico,  Santa  Fe  &  Perry  Traction 
Co.  from  Mexico,  Mo.,  to  Hereford,  a  dis- 
tance of  20  miles.  Work  is  to  be  completed 
about  April   1. 

St.  Louis  Items. 

BY    A.    B.    KOENIG. 

L.  J.  Smith  of  the  L.  J.  Smith  Construction 
Co.  of  Kansas  City,  has  bought  out  a  large 
locomotive  and  machine  shop  on  4th  and  Cen- 
tral Sts.,  Kansas  City,  and  organized  the  L.  J. 
Smith  Locomotive  &  Equipment  Co.  R.  L. 
Langtim  will  be  superintendent  of  the  new 
company.  They  will  make  a  specialty  of  gen- 
eral and  heavy  repairs  to  locomotives,  cars, 
steam  shovel,  railway  and  contracting  equip- 
ment, machinery,  etc.  They  will  also  buy  and 
sell  locomotives,  cars  and  contractors'  equip- 
ment. 

No  more  strikes  can  take  place  in  the  vari- 
ous   branches    of    the    building    industries     in 
this  city  if  the  plans  formulated  last  week  by 
an    organization    of    the   largest   general   con- 
tractors in  the  city  carry.     The  general  plan  is 
to    settle    all     controversies     by    forcing     the 
unions  to  arbitrate  instead  of  allowi'ng  them  to 
go  out  on  strike.     This  is  to  be  done  by  put- 
ting  each    contractor    under   bond    to   obey   a 
labor  committee  of  the  organization,  to  whom 
all  controversies  are  to  be  referred.     If  union 
men  in  one  branch   refuse  to  arbitrate,  every 
contractor  in  the  citv  is   under  bond  to  stop 
work  on  the  job  and  discharge  all  men  pending 
the   settlement  of  the  controversy.     The   plan 
carries    with   it   the    sanction   of   the   bonding 
companies,  who  agree  to  refuse  to  give  bond 
to   any   contractor  who   forfeits   on   the   asso- 
ciation's bond.    The  new  organization  is  to  be 
called  the  Master  Builders'  Association.     It  is 
an  offspring  of  the  Building  Industries  .Asso- 
ciation, but  at  present  only  contemplates  tak- 
ing in   members  of   the  building  trades.     The 
organization    has    been    forming    for    several 
months  secretly  under  the  supervision  of  F.  G. 
Boyd,     secretary   of    the    Building   Industries 
Association.     The  contractors  practically  com- 
pleted their  organization  at  a  meeting  in   the 
lieadquarters    of    the    association    at   .S    p.    m. 
Thursday.      They     approved    the    preliminary 
work    and    immediately    signed    fhc     charter 
member    roster.     The    bond    to    stand    by   the 
agreement  will  be  $5,000.       All  labor  troubles 
are   to  be   referred   to   a   board   of   governors 
composed    of    15   men.     When    trouble    arises 
the  work  on  a  particular  iob  is  to  be  declared 
closed.     It   remains  closed  until  the  questions 
at  issue  are  finally   settled.     To  prevent  con- 
tractors from  losing  money  by  having  to  stop 
work,   the   members   agree   to   refuse   to   take 
any   contract   without    the    strike    or    lock-out 
clause  being  in   the  agreement.     In   this  way, 
when    a    contractor    is    under    agreement    to 
complete  a  piece  of  work  by  a  certain  time, 
the  clause  will  save  him.     The  building  trades 
had  Ihree  strikes  in  the  last  year  and  lost  all 
of  them.     Thev  now  have  a  strike  on  among 
the   glass   workers.     The   glass   workers   have 
been    out    for    three    months,    and    all    of    the 
fifteen  firms  involved  have  declared  open  shop 
and    raised    a    fund   of   $10,000   to   break   the 
strike.     All  are  running  with  non-union  labor. 
The   full   membership  of  the  association   will 


not  be  made  public  until  all  details  of  organi- 
zation are  perfected, 

Dan  Hannefin  has  finished  his  work  at 
Marble  City,  Okla.,  and  is  in  the  market  for 
some  new  work. 

Grant  Bros,  have  moved  their  outfit  to 
Ridge   Farm,   111.,   on   the   Big  Four  R.   R. 

Charles  Nagel  got  in  on  a  nice  piece  of  the 
Alton  &  Jerseyville  electric  line  near  Godfrey, 
111. 

Burke  &  Joseph,  Fort  Smith,  Ark.,  secured  a 
$50,000  concrete  job  from  the  Frisco  R.  R. 
in  Oklahoma  and  ./Arkansas  the  other  day. 

Henry  Schweitzer  has  moved  a  part  of  his   • 
outfit   from   Harrisburg  to   Evansville,   Ind. 

T.  J.  Dolan,  the  hustling  secretary  of  the 
Steam  Shovel  and  Dredgemen's  Union  has 
been  here  the  past  week  as  a  delegate  to  the 
American  Federation  of  Labor  meeting  be- 
ing held   here. 

Costello  Bros,  have  finished  their  work  at 
Oaklandon,  Ind.,  on  the  Big  Four  R.  R.  and 
moved  a  part  of  this  outfit  to  Evansville. 
Ind.,  where  they  are  putting  in  the  new  yards 
for  the  Big  Four  R.  R.  They  are  still  on 
the  work  at  Ingalls,  Ind.,  and  expect  to  finish 
this    shortly. 

When  the  Lakes-to-the-Gulf  Deep  Waterway 
.Association  holds  its  fifth  annual  convention 
in  this  city  Nov.  25-26,  strong  resolutions  will 
be  presented  opposing  any  attempt  to  doing 
the  work  with  a  9-ft.  channel.  The  resolution 
will  declare  that  the  delegates  are  in  favor 
of  a  14-ft.  channel  first  and  ultimately  21  or 
24.  Friends  of  the  deep  channel  in  this  city 
have  received  word  that  several  of  the  dele- 
gations will  come  prepared  to  boost  the  9-ft. 
project.  These  men  assert  this  will  never 
do,  as  it  would  make  the  river  no  better  than 
it  is  now.  Peter  B.  Gibson,  secretary  of  the 
Mississippi  Society  of  St.  Louis,  with  office 
in  the  Third  National  Bank  Building,  requests 
all  Mississippians  who  live  in  St.  Louis,  who 
wish  to  attend  the  dinner  to  be  given  to  Gov- 
ernor E.  F.  Noel  at  the  Mercantile  Club,  to 
send  in  their  names  and  formal  invitations  will 
be  sent  to  them.  The  dinner  will  take  place 
Saturday  afternoon,  Nov.  26,  at  12 :30  o'clock. 
Governor  Noel  will  be  in  St.  Louis  on  Nov. 
25  and  26,  as  a  delegate  from  Mississippi  to 
the  waterways  convention  and  will  take  a 
leading  part  during  the  sessions.  It  is  the 
purpose  of  the  Mississippi  Society  to  give  him 
royal  welcome  while  he  is  here.  Governor 
Noel  will  make  an  address  at  the  dinner  to 
be   given   in   his  honor. 

Mike  Conroy  has  a  small  piece  of  team 
work  to  let  on  the  ."Mfon  &  Jerseyville  Elec- 
tric line  at  Godfrey,  III. 

Bondurant  &  Mosby,  Hickman,  Ky.,  have  a 
nice  piece  of  work  on  the  Illinois  Central 
R.  R.  in  Southern  Illinois  that  they  want  to 
sublet. 

There  has  been  no  change  in  the  labor  mar- 
ket since  last  issue.  The  planters  in  the  south 
are  still  be.gging  for  cotton  pickers  and  the 
railroad  and  river  improvement  jobs  for  labor- 
ers. No  trouble  for  all  the  labor  in  the  coun- 
try to  get  employment  if  they  will  come  to 
St.  Louis,  Memphis  or  Little  Rock  and  apply  • 
at  any  of  the  Koenig  Labor  Agency  offices. 
H.  W.  Burcher  started  work  last  week  on 
his  ditch  contract  at  Poag,  also  started  an- 
other   outfit    at    Glinky.    Ill, 

New  Mexico. 

Owing  to  the  use  of  the  new  Mallet  Com-  • 
pound  engines  the  Santa  Fe  System  has  found 
.    it  necessary  to  spend  $42,000  to  remodel  their 
roundhouse    at   Wellington.    Kan.      The    work 
will  be  started  in  the  near  future. 
New  York. 

The  Beebe  electric  railway  interests  of  Syra- 
cuse are  considering  plans  for  constructing  a 
short  spur  connecting  with  the  main  line  of 
the  Rochester,  Syracuse  &  Eastern  Electric 
R.  R.  at  Port  Gibson.  Maps  of  the  proposed 
route  have  been  prepared.  C.  D.  Beebe,  500 
O.  C.  S.  Bank  Bldg.,  Syracuse,  N.  Y.,  is  Presi- 
dent. 

The  Syracuse  Rapid  Transit  Co.,  Syracuse.! 
is  considering  double  tracking  its  line  thi-oughl 
the  village  of  Liverpool,   N.  Y. 

In  his  testimony  before  the  Interstate  Com-| 
merce    Commission    at    its    rate    investigation 
hearing  -at    New    York    William    C.    Brown^ 


November  23,   1910. 


ENGINEERING-CONTRACTING 


29 


President  of  the  New  York  Central  &  Hudson 
River  R.  R.,  gave  out  tlic  following  informa- 
tion regarding  improvenieiil  work  on  the  sub- 
sidiary lines  of  the  New  York  Central,  An- 
swering questions  by  one  of  the  attorneys,  Mr. 
Brown  said :  "The  Michigan  Central  has  in 
progress  expenditures  of  approximately  $U,- 
200,000,  of  which  $9,700,000  was  expended 
prior  to  Jan.  1.  1910,  approximately  $;!,500,000 
is  to  be  expended  in  li)10,  leaving  the  expendi- 
tures to  complete  the  improvements  amount- 
ing to  about  $1,000,000.  The  Pittsburg  &  Lake 
Erie  has  in  progress  expenditures  amounting 
to  approximately  $9,170,000,  of  which  $400,000 
was  e.xpended  prior  to  Jan.  1,  1910,  approxi- 
mately $:?,400,000  is  to  be  expended  in  1910, 
leaving  to  complete  the  arrangements  about 
$1,250,000.  The  Big  Four  has  in  progress  ex- 
penditures amounting  to  approximately  $7  - 
300,000,  of  which  $600,000  w;is  expended  prior 
to  Jan.  1.  1910,  approximately  $6,300,000  will 
be  expended  during  1910,  leaving  for  comple- 
tion of  the  improvements  about  $340,000." 

North  Carolina. 

The  North  Carolina  &  Virginia  Ry.  Co.,  the 
incorporation  of  which  was  mentioned  in  our 
last  issue,  is  reported  to  have  awarded  the 
contract  for  the  construction  of  its  line  from 
Spray,  N.  C.  to  Ridgeway,  Va.,  to  the  Luck 
Construction  Co.,  Roanoke,  Va. 

The  Madison  County  R.  R.  Co.,  of  Stack- 
house,  N.  C,  has  been  chartered  and  proposes 
to  construct  a  railroad  from  Stackhouse  to 
Allenstand,  Madison  county,  a  distance  of 
ten  miles.  The  capital  stock  is  $50,000,  and 
the  principal  incorporators  are  W.  N.  Garrett, 
Hot  Springs,  N.  C,  and  Anson  C.  Betts,  Troy, 
N.   Y. 

Construction  work  is  well  along  on  the 
Rockingham  R.  R.  and  over  eight  miles  of  the 
line  have  been  graded.  Eight  camps  are  !o- 
•cated  along  the  line  from  Roberdel  to  Gibson. 
It  is  reported  that  tracklaying  will  be  started 
about  Jan.  1. 

Reports  from  Winston- Salem,  N.  C,  are  to 
the  effect  that  ,a;ood  progress  is  being  made 
■on  the  route  of  the  Winston-Salem  South- 
Ijound  R.  R.  The  track  has  been  connected  up 
with  the  Southern  and  Norfolk  and  Western 
track  in  that  city  and  work  trains  are  running 
as  far  as  Lexington.  The  steel  work  on  the 
Ijridge  over  the  Yadkin  River  has  been  started 
and  the  masonry  is  in  readiness  for  the  steel 
work  at  the  crossings  at  Lexington  and 
Wadesboro. 

North  Dakota. 

Advices  from  Mott,  N.  Dak.,  state  that  the 
extension  of  the  St.  Paul,  Milwaukee  &  Chi- 
■cago  R.  R,  will  be  completed  in  the  near  fu- 
ture Steel  has  already  been  laid  through  that 
-city  and  are  within  a  short  distance  of  New 
England,  the  proposed  terminus. 

Ohio. 

Financial  arrangements  are  reported  to  have 
been  completed  which  will  mean  the  resump- 
tion of  work  on  the  Lorain  &  Ashland  Ry., 
which  some  years  ago  was  partially  completed 
-from  Lorain  to  Ashland.  The  Lorain,  Ash- 
land &  Southern  Ry.  Co.  recently  incorporat- 
•ed,  has  been  merged  with  the  Industrial  Ry. 
and  the  Lorain  &  Ashland  Ry.,  Joseph  Ramsey, 
Jr..  4'J  Broadway,  New  York  City,  is  inter- 
ested. 

While  nothing  definite  has  been  given  out  it 
is  reported  that  at  the  recent  meeting  of  the 
directors  of  the  Hocking  Valley  Ry.  at  Colum- 
bus, the  matter  of  extensive  improvements  for 
that  road  were  considered.  It  has  been  known 
for  some  time  that  plans  were  under  way  for 
•extensive  double  track  for  the  Hocking  Val- 
ley in  order  to  meet  the  increase  of  business 
which  will  ensue  from  the  road's  relations 
with  the  C.  &  O.  It  is  planned  to  construct  a 
new  line  from  the  present  southern  terminus 
■of  the  Hocking  Valley  to  the  Ohio  river,  thus 
connecting  with  the  C.  &  O.  on  the  other 
■side,  necessitating  a  new  bridge  across  the 
Ohio.  The  present  cap:t:il  of  the  Hocking 
"Valley  will  be  doubled  in  order  to  meet  the 
financial  requirements  of  these  immense  im- 
nrovements.  This  means  that  $11,000,000  will 
be  spent  in  the  state  of  Ohio. 

R.  B.  White,  Indinnapolis  Superintendent  of 
the  Cincinnati,  Hamilton  &  Dayton  R.  R.,  was 


recently  over  the  Springfield  Division  with  a 
view  to  deciding  on  laying  additional  side 
tracks  on   that  division. 

The  County  Commissioners  at  Columbus 
have  been  given  the  right  to  construct  a  grade 
crossing  over  the  Cleveland,  Akron  &  Colum- 
bus Ry.  near  Linden. 

The  Hocking-Sundav  Creek  Traction  Co., 
which  projects  a  16  mile  line  from  Nelsonville 
to  Athens  by  way  of  Doanville,  Floodwood 
and  Chaunsey,  is  now  selling  bonds  locally 
for  construction  purposes.  Surveys  for  this 
line  were  made  last  April  and  it  is  proposed 
lo  let-  construction  contracts  on  or  about  Jan. 
1  next.  The  line  is  already  completed  and  in 
operation  for  a  distance  of  3.3  miles  from  Nel- 
sonville. E.  B.  Young,  Nelsonville,  O.,  is 
President  and  Warren  J.  Badger,  Nelsonville, 
O.,  is  Chief  Engineer. 

The  Defiance  Interurban  Electric  Ry.  Co. 
incorporated  with  a  preliminary  capital  stock 
of  $50,000,  for  the  purposes  of  building  an 
electric  line  from  Defiance  to  Fort  Wayne,  has 
secured  most  of  its  right  of  way,  and  is  said 
to  have  arrangements  well  along  for  financing 
the  project.  The  company  is  said  to  have 
negotiations  pending  with  an  engineering  firm 
for  surveying  and  constructing  the  line.  The 
officers  of  the  Defiance  Interurban  Co.  are  as 
follows:  K.  V.  Haymaker,  of  Defiance,  presi- 
dent ;  Charles  E.  Bennett,  of  Wauseon,  Vice 
President;  T.  C.  Jacks,  Defiance,  Secretary 
and  General  Manager;  Robert  C.  Holgate, 
Defiance,  Treasurer,  and  George  F.  Knight, 
of  Canton. 

The  Columbus,  Mt.  Vernon  &  Mansfield 
Traction  Co.,  mentioned  in  our  Nov.  9  issue, 
is  now  working  on  details  for  building  an  in-^ 
terurban  line  connecting  Columbus  with  Mans- 
field by  way  of  Mt.  Vernon.  Plans  will  prob- 
ably be  matured  by  Jan.  1.  L.  P.  Stephens, 
Columbus,  ©.,  is  General   Manager. 

Oklahoma. 

It  is  now  practically  assured  that  the  Mis- 
souri, Okhhom-i  &  Gulf  Ry.  will  enter  Coal- 
gate  and  Lehigh,  Okla..  although  the  exact 
route  by  which  it  will  reach  these  places  has 
not  been  determined  fully.  The  railway  is  con- 
templating an  extension  to  Okmulgee,  Okla.. 
which  town  has  already  donated  terminal 
facilities. 

The  Chickasha,  Ardmore  &  Lawton  Ry.  Co. 
is  reported  to  have  made  financial  arrange- 
ments to  guarantee  the  building  of  the  entire 
180-mile  road  westward  from  Ardmore.  Oscar 
Ayres,  Chickasha,  Okln.,  is  President. 

The  Cherryvale,  Oklahoma  &  Texas  R.  R. 
Co..  now  under  construction,  has  started  con- 
demnation proceedings  in  the  District  Court 
at  Bartlesville  for  right  of  way  through  Wash- 
ington County,  and  has  filed  a  mortgage  for 
$20,000,000  in  favor  of  the  Carnegie  Trust  Co. 
Two  Oklahoma  branches  of  the  road  are  pro- 
vided in  the  charter,  one  southeast  through 
the  state  to  Siloam  Springs,  Ark.,  the  other 
southwest  to  Geary  in   Blaine  County. 

Stockholders  of  the  proposed  Osage  &  West- 
ern R.  R.  have  bought  in  the  property  of  that 
company,  which  was  to  have  'been  sold  at 
Billings  to  satisfy  judgments  against  it  for 
debts.  The  understanding  is  that  the  work  of 
construction  will  now  be  resumed,  the  line  to 
be  built  as  a  "Katy"  extension  through  the 
Osage  Indian  country  to  Billings  and  Enid. 

J.  J.  Harrison,  Durant,  Okla.,  Chief  Engi- 
neer of  the  Missouri.  Oklahoma  &  Gulf  Ry., 
has  made  a  preliminary  survey  for  a  branch 
line  from  Wapanucka  to  Bromide.  It  is  said 
that  the  deal  has  been  closed  between  Bromide 
and  the  railroad  company  and  that  the  branch 
is  to  be  built  at  once.  It  is  understiood  that 
Bromide  is  to  grade  the  road,  a  distance  of 
about  3%  miles  from  the  town  to  a  point  on 
the  main  line  two  miles  north  of  Wapanucka, 
in  consideration  of  the  company's  carrying  its 
tracks  and  operating  its  trains  to  the  town. 

The  Santa  Fe  System  has  planned  to  'ipend 
$112,000  in  making  track  changes  between 
Waynoka.  Okla..  and  Mooreland,  Okla.,  a  dis- 
tance of  26  miles. 

The  Oklahoma  Union  Traction  Co.,  Tulsa, 
Okla.,  has  awarded  the  contract  to  the  Inter- 
urban Construction  Co..  Indianapolis,  Ind.,  for 
an  interurban  line  from  Tulsa  to  Sapulpa, 
touching  West  Tulsa  and  Redfork  and  skirt- 


ing through  the  Redfork  oil  district.  The  road 
will  cost  $300,000,  which  includes  a  bridge  over 
the  .•\rkansas  River  at  Tulsa. 

The  Santa  Fe  System  has  appropriated  $24,- 
000  to  cover  the  cost  of  the  remodeling  of  the 
roundhouse  at  Wayi'oka,  O   |-i.;  i  iis  11.1  ii 

made  necessary  to  accommodate  the  new  Mal- 
let compound  engines. 

The  Santa  Fe  System  has  appropriated 
$4,100  to  cover  the  cost  of  installing  an  inter- 
locking plant  at  Oklahoma  City.  Okla.,  at  the 
crossing  of  the  A.  T.  &  S.  F.  and  the  O.  J.  C. 

According  to  a  holding  of  the  State  Election 
Board  Article  9,  section  9  of  the  constitution 
which  prohibits  the  consolidation  of  railroad 
lines  either  by  lease,  contracts  or  purchase, 
still  stands.  The  state  board  holds  that  inas- 
much as  the  question  involves  the  amending  of 
the  constitution  it  must  receive  a  majority  of 
all  the  votes  cast  at  the  election ;  that  a  mere 
flat  majority  of  the  votes  cast  in  the  proposi- 
tion itself  is  not  sufficient. 

A.  E.  Wcist,  promoter  of  the  Enid,  Ochil- 
tree &  Western  R.  R.,  has  succeeded  in  inter- 
esting a  large  amount  of  Chicago  capital  in 
the  project. 

Oregon. 

The  Oregon  Electric  Ry.  Co.,  and  the  United 
Rys.  Co.,  John  F.  Stevens,  President,  Port- 
land, Ore.,  will  probably  award  additional  con- 
tracts this  winter  in  order  to  complete  the 
lines  to  Eugene  and  Tillamook  within  the  next 
year.  The  two  railway  companies  have  def- 
initely planned  more  than  200  miles  of  exten- 
sions, involving  an  expenditure  of  $7,000,000  to 
$10,000,000.  The  Eugene  line  will  be  an  ex- 
tension of  the  road  now  in  operation  between 
Portland  and  Salem  and  will  also  serve  Al- 
bany. McMinnville  is  to  be  reached  by  a  road 
branching  from  the  main  line  near  Tualatin  or 
Wilsonville  and  running  via  Newberg.  The 
extension  to  Eugene  w-ill  require  the  construc- 
tion of  71  miles  of  railroad  and  the  length  of 
the  McMinnville  line  will  be  approximately 
30  miles.  In  addition  to  these  two  trunk  lines 
about  100  miles  of  short  linos  or  feeders  are 
lo  be  constructed,  reaching  numerous  points 
in  the  Willamette  Valley  between  Portland 
and  Eugene.  Routes  for  these  lighter  lines 
have  been  practically  settled  upon  by  the  com- 
pany, but  construction  will  necessarilv  be  de- 
ferred pending  the  completion  of  the  main 
roads  to  the  principal  cities  of  the  valley. 

The  Oregon  Short  Line  R.  R.  is  considering 
building  in  the  spring  a  27-mile  extension 
from  Vale  on  to  the  west.  The  Short  Line 
is  also  to  commence  work  soon  on  improve- 
inents  to  the  yards  at  Vale.  The  work  will  be 
in  the  shape  of  a  large  main  line  water  tank 
near  the  proposed  passenger  depot,  2%  miles 
of  new  tracks  for  switching,  and  the  fillipg 
of  the  yards  with  2%  ft  of  gravel  and  dirt. 
A  steam  shovel  will  be  used  to  fill  in  the  sev- 
eral blocks  within  the  yards.  D.  H.  .'\shton. 
Vale,  Ore.,  is  Construction  Engineer. 

Francis  H.  Clarke,  President  of  the  Coos 
Bay  &  Boise  R.  R..  the  proposed  route  of 
which  was  recently  surveyed  from  Marshfield, 
Ore.,  to  Rosebur,g,  has  announced,  it  is  said, 
that  the  road  will  positivelv  be  built  and  that 
money  additional  to  the  $60,000  which  has  al- 
ready been  spent  has  been  secured.  When  the 
work  is  under  way  plans  for  extending  the 
line  further  to  Boise,  Idaho,  will  be  made. 

Pennsylvania. 

Charters  have  been  granted  to  the  Glass- 
port  &  Elizabeth  R.  R.  Co.  to  build  a  line 
three  miles  long  in  .A.llengheny  countv,  capitol 
$18,000.  and  the  Pennsylvania  Southern  to 
construct  a  one-mile  line  in  Clarion  county, 
capital  $20,000. 

A  charter  has  been  granted  for  the  pro- 
posed electric  railway  from  Hagerstown,  Md., 
to  .Mercersburg,  Pa.,  a  distance  01  iji  miles. 
.\s  mentioned  in  our  Nov.  0  issue  right  of  way 
is  being  secured.  Preliminary  surveys  have 
been  made  and  it  is  estimated  that  the  road 
can  be  built  for  about  $20,000  per  mile,  this 
cost  iiicluding  power  house  and  equipment. 
Xew  York  capit'!li«ts  are  rep'-^rt^d  tn  tie  be- 
hind the  project.  Major  L  F.  Downs,  New 
York  City,  and  James  B.  Kreps,  Hagerstown, 
Md.,   are   interested. 
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Estimated  approximate  quantities  for  Routes  9 
and  20,  Trl-Borough  Subway  System,  New  York 
city: 

Item.  Unit. Route  9 —Route  20— 

Sec.  1.  Sec.  2.  Sec.  3.     Sec.  1.  Sec.  2. 
yds.. 233,600  478,700  425,600     30,600     82.700 


1  cu. 

2  cu. 
2a  cu. 
3a  ft. 
3b  ft. 
3c  ft. 
4 
6 


yds., 
yds. 


6 
7 
8 
9 
10 
11 


cu.  yds. . 

cu.  yds. . 

cu.  yds. . 

cu.  yds. . 

cu.  yds. 

lin.  ft.. 

Un.  ft... 

cu.  yds. 
12a  sq.  yds. 
12b  sq.  yds. 
12c  sq.  yds. 
12d  sq. 
12e  S(|. 
I2f  sq. 
13  cu.  yds. . 
lie.  lin.  ft... 
Hb  lin. 
14c  lin. 
14d  lin. 
I4p  lin. 
Hf  lin. 
Hg  lin. 
14h  lin. 


yds. 
yds. 
yds. 


ft., 
ft., 
ft., 
ft.. 
ft., 
ft., 
ft. 


86.900 

29,000 

4,050 

0 

0 

74,630 

6.050 

530 

2,420 

1,000 

2 

2,830 

44,800 

100 

9,850 

100 

100 

100 

6,840 

100 

100 

2,760 

200 

100 

n 

100 

100 


filO 

46,500 

3,690 

0 

0 

76,800 

1,350 

170 

5,930 

1,000 

2 

5.330 

22,330 

100 

8,820 

100 

100 

100 

2,010 

100 

100 

2,580 

200 

100 

0 

100 

100 


duct,  ft.  323.520  592,000 


[^^  -    _ 

W  l>:od  Oi  O  jH  C^  M  f  in  iO  to  C;^  GO  a>  O  rH  ^  rt  f  ^  g(j(j  ^jjO  (_j  ^0>o 


-OCOO^HC-IM.^ 


tons  . 
tons  . . 
tons  . . 
tons  . . 
tons  . . 
lbs.  . . 

22  lin.  ft. 

23  sq.  ft.. 

24  sq.  ft.. 
25a  sq.  yds 
25b  sq.  yds 
27a  lin.  ft. 
27b  lin.  ft. 
27c  lin.  ft. 
27d  lin.  ft. 


29 
.?0 
31 
32 
33 
34 
,15 
36 
37 
38 
39 
40 
41 
42 
43 
41 
45 
4fi 
47 
48 
49 
50 
51 
52 
53 
54 
55 
Sfi 
57 
58 
59 
60 
61 


ft., 
ft., 
ft., 
ft., 
ft., 
ft.. 


lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

tons 

tons 

lin.  ft. 

lin.  ft 

lin.  ft 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin 


3,130 
6,290 
390 

"9 

10,600 

6,320 

6.390 

8.730 

11.020 

30.000 

14,930 

540 

290 

2,200 

690 

290 

3,168 

1,004 

849 

190 


R2a  lin. 
62b  lin. 
63 


ft... 
ft... 
ft... 
ft... 
ft... 
ft..: 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft... 
ft.  .. 
ft... 
ft.  .  . 
ft... 
ft... 
ft... 


4.306 
1,100 
1,100 

946 


900 
"35 


64 
65 
66 

II 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 


ft... 

ft... 

ft... 

ft... 

ft.. 

ft... 

ft.. 

ft... 

ft.., 

ft... 

ft,.. 

ft,. 

ft.. 

ft.. 

ft.. 

ft... 

ft.., 

ft... 
lin.  ft... 
tons  ... 
tons  . . . , 
lin.  ft... 
lin.  ft... 
lin.  ft... 
lin.   ft.., 

tons  

tons  . . . , 
duct  ft.. 


lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 
lin. 


424 

15,740 
0 
163 
100 
100 
360 
830 
435 

1,365 
800 
250 


250 
100 
ISO 
100 
1.330 


100  150,700  182,500 

44,500   1,330  8,110 

465   3.685  7,746 

75  376 

0  0 

25,600  42,850 

3.150  4,520 


6,050 

4,770 

1,060 

13 

97 

12,160 

11,670 

8,310 

4.S.-0 

17,900 

35.710 

15,900 

910 

490 

6,610 

1,050 

165 

2,390 

831 

900 

1,035 

2,790 

66 

10 

1,608 

780 

3,355 

960 


ISO 


15 
375 


540 


76,100 

1,575 

100 

190 

6,700 

1,000 

2 

4,650 

19,200 

100 

19,175 

100 

100 

100 

2,580 

100 

100 

100 

100 

100 

0 

100 

100 

771,800 
2,140 
3,585 
1,415 

"io 

6,380 

14,100 

13,300 

14,300 

15.800 

42.500 

32.250 

1,765 

920 

25,000 

1,750 

500 

9,503 

2,915 

1.160 

715 

"2,8 
4 
1.6.-)5 
1,0.30 
1,215 

655 
10 
25 

614 
15 

490 


450 


12,320 
0 

110 
100 

ino 

3,600 
120 
890 

l'..566 
590 
100 
880 

'756 
820 
410 
200 
50 
120 


100 
76 
19 


94 

24 


100 

1.780 

1,000 

2 

41,800 

100 

100 

100 

100 

100 

6,700 

100 

100 

0 

0 

200 

0 

0 

0 


75 

2,190 

1,000 

2 

573 

52,200 

100 

1,285 

100 

100 

100 

8,230 

100 

100 

0 

0 

200 

0 

0 

0 


58,900  131,560 
4,980   7,493 


1,560 
160 

"5 
6,600 
1,100 
1,800 

930 

1,700 

11,680 

10,000 

475 

260 
4,400 

315 

375 
30 

485 


15 


128 

2,900 

0 

19 

100 

100 

3,400 

50 

2,370 

150 


150 
1,550 
1,570 
2.180 

880 

1,785 

1,400 

70 


9,000  25,000  15,000 


40 
40 


75 


25 


325 

'ioo 

40 
397 
172 
610 


3,920 

2,300 

8 

100 

100 

200 


360 
120 


240 
120 


3 

9 
100 
240 


5 

3 

2.000 


740 
160 

'"5 

12.000 

2,675 

188 

24^ 

3,705 

13.960 

13,817 

690 

373 

4,320 

540 

15 

'410 
GO 


73 

12 

250 

177 
36 


90 


260 

275 
250 

",36 
138 


3.375 

2,820 

4 

100 

100 

140 

230 

72 

350 


240 
100 
280 
350 
260 
270 
420 


100 

170 

35f, 

70 

1« 

4 

5,000 
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UNIT    BIDS    OF    LOWEST    BIDDER    OCT.    27    ON     EACH     SECTION     OF    ROUTES    9     AND     20, 
TRIBOROUGH  SUBWAY  SYSTEM   OF  NEW  YORK  CITY. 

-Route  9- 


2a. 

3a. 
3b. 
3c. 

4. 
5. 


9. 
10. 
11. 
12a. 
12b. 
12c. 
12d, 
12e. 
12f. 
13. 
14a 


3.95 
.110.00 
.300.00 


Sec.  2 
Exc,  above  m.  h.  w.  (except  exc.  tor  sewers  and  pipes), 

incl.  disp..  per  cu.  yd i.Ho 

Exc.  below  m.   h.  w.  (except  exc.  for  sewers  and  pipes), 

incl.  disp..  per  cu.  yd .• lu.uu 

Excavation,   both  above  and  below  m.   h.   w.,   for  sewers 

and  pipes,  incl.  disp.,  per  cu.  yd 

Underpinning  Bldgs.  less  tlian  7  stories,  per  front  ft.. 

Underpinning  Bldgs.  from  7  to  12  stories,  per  front  ft ;.„  ^n 

Underpinning  Bldgs.  over  12  stories,  per  front  ft obk 

Concrete  masonry,  in  place,  per  cu.  yd 9.bS 

Protective    cone.    mas.    in   pi.,    outside   w.    proofing,    per 

cu.  yd :•    l"-"" 

Rubble  stone  masonry,  per  cu.  yd hn'n'n 

Brick  masonry,  in  place,  per  cu.  yd ""•"" 

Hollow  t.  c.  brick  mas.,  in  pi.,  per  cu.  yd in 

Timber  piles,  in  pi.  and  prepared,  per  im.  ft. ...... ... _..bu 

Timber,  foundations  pi.  and  fasten.,  per  M.  ft..  B.  M lo.uu 

Broken  stone  or  gravel,  in  pi,,  per  cu.  yd •i.l') 

Waterproofing, 
Waterproofing. 
Waterproofing, 
Waterproofing. 
W^aterproofing, 
Waterproofing, 
Waterproofing, 
12-in.  vit.  pipe, 


1-ply,  per  sq.  yd JO 


2-ply,  per  sq. 
3 -ply,  per  sq. 
4-ply,  per  sq. 
5 -ply,  per  sq. 
6-ply,  per  sq. 


yd. 
yd. 

yd. 

yd. 
yd. 


14b.  10-in.  vit.  pipe,  in  pi 
in  pi., 
in  pi., 
in  pi.. 


14c. 
14d. 

14e. 

14t, 

14g. 

14h. 

15. 

16. 

17. 

18. 
19. 

20. 
21. 
22. 
23. 
24. 
25a, 


S 

6-in. 

4-in. 

S-in. 

6-in. 

4-in. 


vit.  pipe, 
vit.  pipe, 
vit.  pipe, 
c.  i.  pipe, 
c.  i.  pipe, 
pipe. 


60 

.85 

1.10 

1.36 

1.60 

2S.75 

.75 

.65 

.50 

.40 

.35 

1.25 

1.10 

1.00 

.11 

75.00 


bri'ck  laid  is  asp.  mastic,  in  pl.,  per  cu.  yd. 

in  pl.,  per  lin.  ft 

,  per  lin  ft 

per  lin.  ft 

per  lin.  ft 

per  lin.  ft 

in  pl.,  per  lin.  ft 

in  pl.,  per  lin.  ft 

in  pl.,  per  lin.  ft 

Tunnel  ducts,  in  place,  per  duct  ft 

Riveted  steel,  painted  and  erected,  per  ton • 

Steel    beams    and    shapes    with    connections,    paint,    and 

erect.,   per  ton ■ ',■  A ■„■„■„■ 'lUV 

Steel  rods  and  bars  built  in  concrete,  per  ton  of  2.000  lbs 
Cast  iron  columns  erected  and  painted,   per  ton   of  2,000 

Itjs      

Miscellaneous  iron  castings,  in  pl.,  per  ton 05.00 

Wire  mesh,   in  place.'  per  lb. ;.'  ' '  v; 

IVn-in.  galv.  iron  pipe  hand  rail,  m  pl.,  per  lin.  It 
Steel  gratings  for  ventil.,  in  pl.,  per  sq,  " 

Vault  lights,  in  place,  per  sq.  ft 

Sidewalks  restored,   per  sq.   yd 


60.00 
45.00 


60.00 


ft. 


25b.  Temporary  repave.'and  mainten.  of  r'dways,  per  sq.  yd. 


27a, 

27b, 

27c, 

27d 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

36. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

53. 

54. 


15-in, 

18-in, 

20-in, 

24-in. 

C.  i. 

C.  i. 

3  ft. 

ft. 

ft. 

ft, 

ft. 

ft. 

ft. 

ft. 

ft. 

ft, 

ft. 

ft. 

ft, 

ft, 

ft, 

ft. 


62a.  Electric  railroads,  per  lin.  ft.  of  single  track 10.00 


62b, 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

SO. 

81. 

82. 

S3. 

S4. 

85. 

86. 

87. 

88. 

89. 

90. 

91. 


—       —Route  20— 
Sec.  1       Sec.  3       Sec.  1       Sec.  2 

$  4.20       $  2.40       $  S.50        $  4.50 


12 

.75 

1.65 

1.50 

1.40 

.10 

.20 

.25 

.20 

.30 

1.75 

4.00 

4.50 

5.00 


i.70 


2.00 
80.00 


10.00 
10.00 

'ii'.oo 

12.00 

.70 

100.00 

2.50 

.65 

1.05 

1.46 

1.86 

2.28 

2.69 

12.00 

.56 

.39 

.28 

.20 

.16 


%-in.  wrought  iron,  per  lin.  ft. 

li^-in.  w.  i.  elec.  cond.,  per  lin.  ft 

2-in.  w.  i.  elec.  cond.,  per  lin.  ft 

2-in.  fiber  elec.  cond..  per  lin.  ft 

C.  i    outlet  boxes  in  pl.  in  sta..  each 

6-in.  c.  1.  pipe  and  fittings,  in  pl.  in  sta.,  per  lin.  ft. 

12-in.  vitrified,  pipe  sewer,  per  lin.  ft 

vitrified  pipe  sewer,  per  lin.  ft 

vit,  pipe  sewer,  per  lin.  ft 

vitrified  pipe  sewer,  per  lin.  ft 5.50 

vitrified  pipe  sewer,  per  lin.  ft 5.90 

sewer  pipe,  per  ton 35. 00 

sewer  pipe  (spec,  cast.),  in  pl.,  per  ton 60.00 

6  in.  X  2  ft.  4  in.  sewer,  per  lin.  ft 8.00 

9  in.  X  2  ft.  6  in.  sewer,  per  lin.  ft 9.00 

X  2  ft.  S  in.  sewer,  per  lin.  ft 10.00 

3  in.  X  2  ft.  10  in.  sewer,  per  lin,  ft 

6  in.  X  3  ft.  sewer,  per  lin,  ft 11.50 

9  in.  X  3  ft.  2  in.  sewer,  per  lin.  ft 

X  3  ft.  4  in.  sewer,  per  lin,  ft ■■ 

3  in,  X  3  ft.  6  in.  sewer,  per  lin.  ft 14,00 

circular  sewer,  per  lin,  ft ;A'cA 

circular  sewer,  per  lin.  ft 10,50 

6  in.  circular  sewer,  per  lin.  ft 12.00 

9  in.  circular  sewer,  per  lin.  ft .-■  ■ 

circular  sewer,  per  lin.  ft 14.00 

6  in.  circular  sewer,  per  lin.  ft 

0  in.  circular  sewer,  per  lin.  ft 

circular  sewer,  per  lin.  ft. 


of  single  track 10.00 

struct.,  per  column 250.00 

50 


4.00 


2.40 
100.00 


Horse  railroads.  peY  lin.  ft. 
Support  and  mainte.  elev.  r. 
3-in.  water  pipe,  per  lin.  ft. 

4-in.  water  pipe,  per  lin.  ft .  (O 

6-in.  water  pipe,  per  lin.  ft 1.00 

S-in.  water  pipe,  per  lin.  ft 1.50 

12-in.  water  pipe,  per  lin.  ft 2.00 

16-in.  water  pipe,  per  lin.  ft ;• 

20-in.  water  pipe,  per  lin.  ft 2.n0 

30-in.  water  pipe,  per  lin.  ft 3.50 

36-in.  water  pipe,  per  lin.  ft ^ 4.90 

4S-in.  water  pipe,  per  lin.  ft 5.00 

3-in.  gas  pipe,  per  lin.  ft •  ■ 

4-in.  gas  pipe,  per  lin.  ft 75 

6-in.  gas  pipe,  per  lin.  ft 1.00 

S-in.  gas  pipe,  per  lin.  ft 1.25 

10-in.  gas  pipe,  per  lin.  ft 1.2o 

12-in.  gas  pipe,  per  lin.  ft 1.50 

16-in.  gas  pipe,  per  lin,  ft 2,00 

20-in.  gas  pipe,  per  lin.  ft 

21-in.  gas  pipe,  per  lin.  ft 

New  c.  i.  hub  and  spig.  st.  pipe  deliv.  on  work,  per  ton..    30.00 
New  c.  i.  hub  and  spig.  pipe,  spec,  cast,,  deliv.,  per  ton..    60.00 

8-in.  high  pressure  water  pipe,  per  lin.  ft 

12-in,  high  pressure  waler  pipe,  per  lin.  ft 

16- in.  high  pressure  water  pipe,  per  lin.  ft 

24-in.  high  pressure  water  pipe,  per  lin.  ft 

New  c.  i.  spig.  and  groove  st.  pipe  deliv.  on  wk.,  per  ton 

New  c,  i.  spig.  and  groove  pipe,  spec,  deliv.,  per  ton 

Electric  ducts  and  conduits  in  place,  per  duct  fl 16 


1.00 

..SO 

.10 

98.00 

85.40 
55.00 


45.00 

.07 

1.20 

.70 

2.00 

3.50 

3.00 

.08 

.18 

.24 

.14 

1.00 

1.50 

3.00 

2.87 

3.73 

2.80 


4.39 
3.93 
4.81 

'5!33 


4.56 


9.00 

966!66 

.25 
.30 
.35 

.45 
.60 


1.00 
2.00 


.25 
.30 
.35 

.40 
.45 


1.50 
40.60 
81.20 


9.50 

16.00 
6.00 

13.50 

13.50 
1.00 

60.00 
1.75 
.12 
.16 
.20 
.28 
.34 
.40 

40.00 
.60 
.50 
.40 
.30 
.20 

i'.26 

1.00 

.12 

80.00 

65.00 
80.00 


8.50 

3.00 
500.00 
500.00 

7.';o.oo 

11.25 
10.00 


20.00 

5.00 
400.00 
500.00 


70.00 

.06 

1.00 

1.00 

1.25 

3.00 

.75 

.10 

.12 

.12 

.12 

1.00 

1.25 

.60 

.80 

1.00 

1.40 

'hb'.ib 

55.00 
5.60 
5.90 
6.20 

"i'M 

7.10 
7.40 
7.70 
4.86 
5.60 


4.00 

600M 
.32 
.50 
.80 
.98 
1.94 


.14 


3.74 


.35 
.50 
.88 
1.10 
1.60 
2.40 
3.00 
4.10 

'so'.  66 

32.00 


.15 


20.00 

14.25 

1.50 

75.00 

"    ".46 

.60 

.85 

1.10 

1.36 

1.60 

28.75 

.75 

.65 

.50 

.40 

.35 

1.25 

1.00 

.75 

.10 

75.00 

65.00 
50.00 


60.00 

.05 

.15 

1.00 

1.60 

2.50 

2.00 

.10 

.15 

.20 

.15 

.25 

1.50 


10.00 

9.00 

'i5!66 

15.00 

1.25 

75.00 

2.50 

.75 

1.00 

1.50 

1.75 

2.00 

2.50 

30.00 

1.75 

1.50 


.15 
90.00 


80.00 
65.00 


75.00 

.10 

1.25 

2.50 

2.00 

5.00 

3.00 

.30 

.45 

.60 

.15 

1.00 

2.50 

'6!  66 


50.00 
100.00 


16.00 


21. S5 

'is!  66 

10.00 

250.00 

.75 

.75 

1.00 

'   1.0) 
2.00 


32.00 
18.00 
5.00 
2000.00 
1.00 
1.25 
1.50 


2.00 
2.50 
3.00 


.75 

1.00 

1.00 

1.25 

1.00 

1.50 

1.75 

1.50 

2.00 

2.00 

2.25 

2.50 

35.00 

40.00 

70.00 

70.00 

1.25 

2.50 

2.50 

3.00 

4.00 

5.00 

35.00 

35.00 

100.00 

70.00 

.15 

.25 

Pennsylvania. 

The  State  Railroad  Commission  has  been 
petitioned  to  revocate  tlie  charter  of  the  South 
Penn  R.  R.  on  the  ground  of  abandonment. 
TThe  plan  is  to  organize  a  new  company  to 
take  over  the  charter  and  to  complete  the 
Toad.  The  South  Penn  R.  R.  was  projected  in 
the  early  80's  to  run  across  the  Maryland  state 
line  just  above  the  Southern  Pennsylvania, 
Part  of  the  road  was  completed. 


Construction  work  is  to  be  started  shortly, 
it  is  said,  on  the  Pen-Mar  extension  of  the 
Cliambersburg  -  Greencastle  &  Waynesboro 
Street  Ry.  Co.,  of  Waynesboro,  Pa.  The  line 
is  to  be  run  from  Pen-Mar  aloii.?  the  west  side 
of  the  Western  Maryland  railroad  to  the  Cas- 
cades, then  north  and  almost  in  a  straight  line 
to  Monterey. 

The  Central  Pennsylvania  Traction  Co.  is 
tii  extend  its  street  car  line  at  Harrisburg  to 


Lewis  St,,  Riverside,  and  through  the  grounds 
of  the  Harrisburg  Academy.  The  work  will 
be  started  as  soon  as  the  Central  Construction 
Co.  completes  its  grading  to  Division  street 
from  Reel's  lane.  There  is  little  grading  to 
be  done  north  of  Division  St.  and  ihc  irac 
tion  company  already  has  its  poles  and  rails 
on  the  ground  for  the  work  to  be  done  there. 
The  Pennsylvania  R.  R.  is  to  continue  work 
during  the  winter  on  the  construction  of  its 
new  classification  yards  being  built  between 
Mahoningtown  and  Moravia.  It  is  said  that 
over  1,000  men  will  be  employed  on  the  work. 
which  has  now  been  going  on  for  more  than 
a  year  and  will  continue  for  a  like  or  longer 
period.  So  far,  the  work  has  consisted  chiefly 
in  getting  the  ground  in  shape.  By  spring 
work  will  be  begun,  it  is  thought,  on  laying 
track. 

Tlie  Stony  Brook  Lumber  Co.,  John 
Hughes  Blackman,  President,  Scranton,  Pa., 
has  awarded  a  contract  for  building  a  railroad 
to  connect  a  timber  tract  of  2,250  acres  in  Sul- 
livan County  with  the  Lehigh  Valley  R.  R.  at 
Lopez,    Pa. 

The  Clarion  &  East  Brady  Electric  Ry.  Co., 
on  Nov.  15  awarded  the  contract  for  construct- 
ing the  first  section  of  its  proposed  line,  six 
miles,  to  Ridge  Bros.  Co.,  Pittsburg,  Pa.  This 
section  extends  from  Clarion  to  Reidsburg 
In  addition  to  these  towns  the  company  also 
projects  the  line  through  Curllsville,  Sligo. 
Rimersburg  and  East  Brady.  F.  W.  Patterson. 
Clarion,  Pa.,  is  Chief  Engineer,  and  F.  M 
Arnold,   Clarion,   Pa.,  is   President. 

The  cutoff  on  the  line  of  the  Delaware. 
Lackawanna  &  Western  between  Slateford, 
Pa.,  and  Port  IMorris,  N.  J.,  has  advanced  to 
such  a  stage  that  the  railway  has  placed  or- 
ders for  rails  to  cover  approximately  11  miles 
of  track. 

All  preliminary  arrangements  for  financing 
the  proposed  new  electric  railway  from  Reis- 
terstown,  Md.,  to  Hanover,  are  reported  to 
have  been  completed.  The  road  will  pass 
through  Baltimore  and  Carroll  counties,  Mary- 
land, and  a  portion  of  Pennsylvania.  It  will 
connect  the  railroad  systems  of  York,  Han- 
over and  Philadelphia  with  Baltimore,  Md. 
The  line  passes  through  a  rolling  country  of 
about  20  miles,  and  it  is  not  expected  that 
much  grading  will  be  necessary.  For  the  most 
part  the  road  will  be  built  along  the  Reisters- 
town  and  Hanover  pike.  It  will  pass  through 
Arcadia,  Hampstead,  Manchester,  Fowbles- 
burg,  Woodensbnrg  and  Boring.  It  is  esti- 
mated that  about  $600,000  will  be  required  to 
construct  the  roadbed,  and  to  secure  the  right 
of  way  and  equipment.  It  is  stated  that  the 
Maryland  Construction  Co.,  Howard  Tebbs. 
President,  Baltimore,  Md.,  has  the  contract 
for  constructing  the  road. 

Texas. 

The  Santa  Fe  System  has  planned  to  en- 
large its  roundhouse  at  Canadian,  Tex.,  at  a 
cost  of  $13,000 ;  the  work  consists  principally 
of  new   engine  stall  construction. 

The  Santa  Fe  System  plans  to  renew  its 
scale  track  at  El  Paso.  Tex.,  at  an  estimated 
cost  of   $2,800. 

The  Santa  Fe  System  is  to  enlarge  its  tele- 
graph facilities  between  Gainsville,  Tex.,  and 
Cleburne,  Tex,,  by  stringing  two  additional 
copper  wires  between  these  points  at  a  cost 
of  $8,000. 

The  Santa  Fe  System  has  appropriated  $41,- 
000  to  be  used  in  repairing  and  enlarging  its 
roundhouse  at  Amarillo,  Tex. 

The  Santa  Fe  System  has  appropriated  $4,- 
400  to  cover  the  cost  of  the  installation  of  an 
auto,genous  plant  at   Clcbounie.    I  i-x. 

Col.  I.  D.  Polk,  of  Beaumont,  has  accepted 
the  franchise  recently  granted  by  that  city  for 
the  Beaumont-Port  Arthur  interurban  electric 
line.  The  franchise  requires  that  work  of  con- 
struction shall  begin  within  twelve  months 
from  acceptance  of  the  franchise  and  be  com- 
pleted  within    18   months. 

Surveying  crew  of  the  Houston,  Somer- 
ville  &  Taylor  R.  R.,  according  to  advices 
from  Taylor,  Tex.,  is  within  three  miles  of 
Lexington  coming  from  Somerville  via  Lex- 
ington and  Beaukiss  toward  Taylor.  The  pre- 
liminary work  is  being  done  under  the  super- 
vision of   H.   H.   Fielder  of  Houston,  Texas. 
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M.  R.  Hoxie,  Lexington,  Texas,  is  promoting 
the  project. 

The  Gulf,  Texas  &  Western  Ry.  now  has 
75  miles  of  line  in  operation,  and  63  more 
miles  graded.  Work,  however,  has  been  sus- 
pended for  the  present.  This  company  plans 
a  400-mile  line  from  Southeastern  to  North- 
western Texas. 

The  San  Antonio,  Rio  Grande  &  Tampico  R. 
R.  has  agreed  to  construct  a  2-mile  branch 
from  San  Antonio  to  the  new  town  of  San 
Jose  at  Terrell  Wells.  The  line  will  also  con- 
nect the  wells  with  San  Antonio  &  Aransas 
Pass  R.  R. 

The  Chicago,  Weather  ford  &  Brazos  Val- 
ley Ry.  Co.,  of  Weatherford,  Tex.,  is  to  file  a 
preliminary  application  with  the  State  Rail- 
road Commissioners  for  the  issuance  of 
bonds.  The  bonds  are  to  be  issued  on  the 
road  from  Weatherford  to  Gainesville,  a  dis- 
tance of  95  miles.  Actual  work  of  construc- 
tion is  now  well  under  way  for  the  road  be- 
tween the  two  points,  F.  B.  Trueax,  is  Chief 
Engineer,  and  L.  M.  Kirkus.  is  President  of 
the  road. 

It  is  believed  that  the  next  work  under- 
taken by  the  Santa  Fe  will  be  the  extension 
from  Paint  Rock  to  Eden,  thus  furnishing  an 
outlet  for  the  line  now  constructing  between 
Lometa  and  Brady.  The  railway  company, 
under  its  contract  has  twelve  months  in 
which  to  make  this  extension. 

Utah. 

Engineers  of  the  San  Pedro.  T.o*  .Angeles 
&  Salt  Lake  R.  R.,  are  reported  to  have  been 
making  changes  in  the  former  surveys  which 
were  made  last  spring  from  a  number  of 
points  below  Modena.  These  surveys  were 
for  a  cutoff  which  is  designed  to  cross  the 
Pioche  branch  line  at  a  point  nine  miles  or  so 
from  Caliente  and  extend  to  a  connection  with 
the  high  line,  at  present  under  construction 
from   Caliente,   Nev.,  south. 

The  Eureka  Hill  Ry.  Co.  has  filed  articles 
of  incorporation  providing  that  the  main  place 
of  business  shall  be  at   Provo. 

All  improvements  and  extensions  started  this 
spring  by  the  Utah  Light  &  Railway  Co.  have 
been  completed  and  the  company  has  cut 
down  materially  the  construction  forces,  keep- 
ing only  those  necessary  for  maintaining  the 
track  and  roadbed. 

A  crew  of  surveyors  under  direction  of  I. 
T.  Burgess,  Salt  Lake  City,  Utah,  have  started 
work  on  surveys  for  the  construction  of  the 
proposed  new  railroad  from  Beaver  west  to 
Milford  and  south  to  Cedar.  Grading  will  be 
started  as  soon  as  the  preliminary  w'ork  is  com- 
pleted. The  line  will  eventually  extend  from 
Cedar  south  to  the  Grand  Canyon  and  from 
Beaver  north  to  Nephi.  The  company  will  at- 
tempt to  raise  $150,000  in  southern  Utah  by 
selling  stock. 

Virginia. 

Meetings  have  been  held  at  the  office  of  the 
Board  of  Trade  of  Bristol,  Va.,  looking  to 
the  construction  of  an  electric  road  between 
Bristol  and  -Kingsport.  Tenn..  with  a  view  to 
later  having  a  road  that  would  in  all  proba- 
bility traverse  the  county  of  Hawkins  from 
border  to  border. 

Robert  E.  Ellis,  a  foreman  of  the  Norfolk 
&  Western  Ry.  camp  on  the  Cox  road  in  Din- 
widdle county,  was  attacked  on  Nov.  15  with 
i  shovel  by  one  of  the  negro  construction 
hands  and  probably  fatally  injured.  The  blow 
was  struck  on  the  head,  fracturing  the  skull. 
Ellis  was  brought  to  the  hospital  at  Peters- 
burg. 

Right  of  way  is  being  secured  for  the  pro- 
lected  steam  railroad  through  the  Northern 
Meek  of  Virginia.  This  project  is  being  pro- 
moted by  Channing  M.  Wa^d,  of  New  York 
City,  who  for  the  past  few  days  has  had  his 
headquarters  at  Warsaw,  Richmond  County. 

West  Virginia. 

Bennett  &  Talbott  have  work  well  under 
way  for  the  B.  &  O.  tunnel  at  Tunnelton,  W. 
Va.  They  are  working  two  steam  shovels, 
>ne  at  each  portal.  Bennett  &  Talbott  are 
ilso  working  on  a  big  cut  at  Anderson,  W. 
Va.  They  have  one  steam  shovel  in  this  cut 
and  have  another  new  shovel  coming.  Ed 
Clark    is    the    powder    foreman    on    this    job. 


T.  A.  Bennett  also  has  the  contract  for  some 
concrete  work  between  Anderson  and  Tunnel- 
ton,  W.   Va. 

The  Norfolk  &  Western  Ry.,  in  connection 
with  the  double  tracking  and  relocation  of 
its  line,  is  said  to  be  planing  to  build  a  long 
tunnel  near  Coopers,  W.  Va.,  at  the  summit 
of  the  AUeghenies.  The  proposed  tunnel,  it 
is  said,  will  not  be  less  than  2M  miles,  and 
will  take  place  of  the  Coaldale  tunnel,  which 
has  been  in  use  for  years.  The  grade  leadmg 
to  it  is  the  heaviest  on  the  Pocahontas  division. 

Wisconsin. 

The  company  which  is  preparing  to  build  an 
electric  railway  from  Kenosha  to  the  lake  re- 
gions from  the  western  part  of  Kenosha  Coun- 
ty is  said  to  have  declared  that  it  will  be  in 
a  position  to  build  the  line  ne.xt  year  if  the 
people  along  the  proposed  route  show  a  will- 
ingness to  aid  by  stock  subscriptions.  Repre- 
sentatives of  the  company  arc  now  canvassing 
the  situation'  with  farm  owners.  This  is  the 
propect  promoted  by  Justin  K.  Orvis  of  Wau- 
kegan.  111. 

The  Minneapolis,  St.  Paul  &  Sault  Ste  Ma- 
rie Ry.  has  completed  surveys  for  its  proposed 
new  short  line  between  Ashland  and  the  Go- 
gebic range  and  St.  Paul  and  Minneapolis, 
mentioned  in  our  last  issue.  The  new  con- 
struction will  be  between  Mellcn,  on  the  Ash- 
land branch  of  the  Chicago  division,  and  the 
terminus  of  another  Soo  branch.  Reserve,  in 
the  Lac  Court  Oreilles  Indian  reservation  in 
Sawyer  county.  Then  at  least  a  portion  of  the 
distance  will  be  covered  by  using  the  Barron- 
Ridgeland   branch. 

The  Superior  &  Southeastern  Ry.,  J.  E. 
Glover.  President.  New  Richmond,  Wis.,  is 
reported  to  have  completed  plans  for  a  5-mile 
extension. 

Canada. 

Applications  have  been  made  to  the  Canad- 
ian Government  for  the  incorporation  of  the 
following  companies:  Saskatoon  &  Hudson 
Bay  Ry.,  from  Saskatoon,  via  Melfort  to  The 
Pas  Mission;  Pacific  &  Peace  Ry.,  from  Bella 
Coola,  B.  C,  via  Teta  Chuck,  Cheslatta,  and 
Eraser  lakes  to  Dunvegan,  Alta. ;  Skettle 
River  Valley  Ry.,  from  Penticon,  B.  C,  to 
Osoyoos  Lake,  to  Allison  or  Princeton  and 
from  Coldwater  River  to  Eraser  River  and  to 
the  Steamboat  mining  camp ;  Southern  Cen- 
tral Pacific  Ry.,  from  North  Saskatchewan  to 
Dunvegan,  Peace  River,  Parsnip  River,  and 
Necliaco  River,  and  from  Elk  River;-  via 
Waterton  River  to  Coutts. 

Eoley,  Welch  &  Stewart,  St.  Paul,  Minn., 
have  been  awarded  the  contract  for  construct- 
ing the  Alberta  &  Great  Waterways  R.  R. 

John  Armstrong,  chief  engineer  of  the  Hud- 
son Bay  railway  surveys,  was  in  Ottawa  re- 
cently, conferring  with  the  minister  of  rail- 
ways. He  stated  that  the  construction  of  the 
bridge  at  La  Pas  is  well  under  way,  while  the 
general  survey  of  the  line  has  been  completed. 
The  outlet  of  the  railway  is  still  an  unsettled 
point.  Much  will  likely  depend  on  the  hydo- 
praphic  survey  of  the  harbor  at  Fort  Church- 
ill and  Port  Nelson.  We  can  go  ahead  with 
200  miles  of  it  anyway,  leaving  the  terminus  to 
be  determined  later,  Mr.  Armstrong  stated. 

Si.x  municipalities  will  vote  next  January 
on  the  money  by-law  in  connection  with  the 
People's  Railway  of  Guelph,  Ont.  The  total 
sum  that  will  be  invested  by  these  municipali- 
ties in  the  railway  proposition,  if  all  the  by- 
laws carry,  is  $146,000.  The  amounts  to  be 
voted  on  by  the  various  townships  and  towns 
are  as  follows.  Proton  township,  $.36,000 ; 
Luther  township,  $.S0.000 ;  Garafraxa  township, 
$25,000;  Arthur,  $20,000;  Fergus,  $20,000;  and 
Flora,  $15,000. 

The  Owen  Sound  &  Meaford  Ry.  Co.  is  to 
apply  to  Parliament  for  power  to  construct  a 
railway  from  Southampton,  through  Owen 
Sound,  Meaford,  Thornbury  and  Collingn-ood, 
to  Orillia.  .An  endeavor  will  be  made  to  se- 
cure the  co-operation  of  the  towns  across  the 
three  counties  of  Bruce.  Grey  and  Simcoe,  for 
the  purpose  of  connecting  these  ports.  It  is 
the  purpose  to  try  to  come  to  an  agreement 
with  either  the  C.  P.  R.,  the  Grand  Trunk,  or 
the  Canadian  Northern  Railways  by  which 
they  will  take  over  the  charter  and  construct 
and  operate  the  railroad. 


Mackenzie  &  Mann,  Toronto,  Ont.,  will 
probably  place  survey  parties  in  the  field  early 
ne.xt  spring  for  the  new  transprovincial  line 
from  Stewart,  B.  C.  to  Edmonton,  north  of 
the  Grand  Trunk  Pacific  route.  Application 
for  the  charter  will  be  made  to  the  Dominion 
Parliament  at  the  approaching  session,  and  one 
of  the  links  will  be  the  .Alberta  &  Great  Wa- 
terways Ry.  projected  from  Edmonton  to  Fort 
McMurray,  if  the  firm  is  successful  in  its  ne- 
gotiations with  the  Alberta  government  to 
acquire  the  control  of  that  charter.  A  bill 
seeking  to  transfer  the  Waterways  charter  to 
a  new  company,  it  is  expected  will  soon  be 
placed  before  the  Alberta   legislature. 

It  is  believed  in  the  railroad  circles  of  Can- 
ada that  the  Canadian  Pacific  Ry.  is  consider- 
ing abandoning  temporarily  its  avowed  inten- 
tion of  constructing  a  branch  line  between 
Kingston  and  Toronto,  via  Belleville  and  pro- 
ceed shortly  with  the  double  tracking  between 
Smith's  Falls  and  Toronto.  It  is  also  believed 
that  the  line  from  Victoria  Harbor  to  Peter- 
boro  now  under  construction  will  be  extended 
through  to  Kingston,  and  thence  to  Brockville. 

A  meeting  of  citizens  of  Carleton  County, 
Ont.,  was  recently  held  at  the  chamber  of  the 
county  council  and  preliminary  steps  were 
taken  toward  the  organization  of  a  company 
to  construct  a  railroad  from  Ottawa  to  King- 
ston following  the  northwest  shore  of  the 
Ridcau  Canal  as  far  as  Smith's  Falls,  passing 
through  City  View,  Manotick,  Kars,  Burritt's 
Rapids  and  Merrickville.  The  road  will  be 
operated  by  electricity.  .About  $2,000  has  al- 
ready been  subscribed  for  the  project  and  the 
following  men  .will  seek  a  charter  for  the 
company,  which  is  to  be  known  as  the  King- 
ston Electric  Ry.  Co. :  Robert  McElroy,  M.  L. 
A.,  Carp ;  G.  L.  Dickenson,  Mantoick ;  Thomas 
Kidd,  Burritt's  Rapids ;  F.  A.  Heney,  West- 
boro ;  George  Boyce,  Merivale ;  J.  C.  Graham, 
A.  E.  Baker,  Merrickville:  J.  E.  Caldwell, 
City  View ;  Aid.  J.  S.  McCann,  Kingston ; 
Rev.  D'Arcy  Clayton,  Kars;  E.  P.  McGrath, 
Ottawa;  D.  Clark,  Manotick. 

It  is  understood  that  the  Government  esti- 
mates for  the  coming  fiscal  year  will  include 
a  considerable  sum  for  the  constructipn  of 
the  Hudson  Bay  Ry.  It  is  the  intention  of 
the  Government  to  vigorously  proceed  next 
year  with  the  building  of  the  first  150  miles 
of  the  road  from  The  Pas,  and  tenders  will 
be  called  for  this  winter.  Tenders  for  the 
balance  of  the  line  will  be  called  for  as  soon 
as  the  route  is  definitely  located. 

The  Southern  Central  Pacific  Ry.,  char- 
tered in  1903,  is  planning  to  construct  2.50 
miles  of  road  north  and  south  of  Burmis 
within  the  next  18  months.  This  company 
projects  a  line  to  run  north  and  south  from 
Burmis  on  the  Crow's  Nest  line,  and  will  tap 
the  coal  fields  of  North  Kootcnay  Pass.  The 
line  north  will  run  to  Calgary  and  Edmon- 
ton. It  will  also  run  north  through  the 
Peace  River  country,  and  from  there  through 
the  mountains  via  either  Pine  Pass  or  Peace 
River  Pass  to  .the  coast  on  Gardner  Canal. 
James  Conmee,  M.  P.,  Port  Arthur,  Ont.,  is 
interested. 

The  cities  of  Berlin.  Waterloo.  Conestoga 
and  Elmira  are  making  a  strong  effort  to  get 
the  Canadian  Pacific  to  extend  its  subsidiary 
line,  the  Preston  &  Berlin  Electric  Ry., 
through   to   Flmira. 

.Announcement  has  been  made  that  the 
Grand  Trunk  Pacific  Ry.  will  apply  to  Par- 
liament for  powers  authorizing  the  construc- 
tion of  a  line  to  enable  it  to  connect  with  the 
Hudson  Bay  road  which  the  Government 
proposes  to  build  from  the  main  line  in  Kee- 
watin  to  the  southwestern  shore  of  the  bay. 
The  southern  terminus  of  the  road  will  be  at 
a  point  near  the  mouth  of  the  Garret  and 
Pasqua  Rivers,  and  from  there  the  distance 
will  be  about  40  miles  to  York  Factory  on 
the   Nelsfin    River. 

Mexico. 

The  San  Pedro  bridge  over  the  new  Pach- 
ura-Ziniapan  Ry.  has  been  formally  opened  by 
the  Governor  of  the  State  of  Hidalgo.  Work 
on  the  new  road  is  progressing  rapidly,  when 
the  heavy  work  necessary  through  the  mountain 
passes  is  taken  into  consideration.  In  a  few 
days  the  line  will  be  open  as  far  as  Actopan. 


36 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  21. 


After  leaving  Actopan  the  line  will  pass 
through  Ixmaquelpin,  to  Zuniapan.  The  rails 
of  the  new  line  are  TO  lbs,  the  gage  standard, 
and  the  bridges  and  tracks  are  calculated  to 


carry  120-ton  locomotives.  One  cut  on  this 
road  is  800  meters  long  and  eight  meters  in 
depth,  while  bridges  and  fills  are  numerous. 
The    grade    averages    1.80    per    cent    and    the 


curves  range  about  ten  degrees.  Over  1,000 
men  are  now  employed  on  the  building  of  the 
line.  Richard  Honey  is  the  concessionaire  and 
builder  of   the   road. 


Arkansas. 

4«Bids  will  be  received  at  once  by  Edward 
Young,  Secy.,  Grassy  Lake  Drainage  District 
No.  1,  Youngstown,  Ark.,  for  $12,000  worth  of 
bonds  to  bear  6%  interest  and  to  run  20  years. 
Particulars  can  also  be  obtained  of  Crawford 
&  Hooker,  Pine  Bluff,  Ark. 

Colorado. 

The  Southwest  Construction  Co.,  Lamar, 
Colo.,  has  been  awarded  the  contract  for 
building  the  Bent-Prowers  irrigation  system,  a 
project  to  cost  about  if I.OOU.OmU,  and  irrigate 
;ibout  100,000  acres  in  the  southern  pirt  of 
Bent  county.  It  includes  a  reservoir  with  a 
capacity  of  about  132,000  acre  feet  of  water  on 
the  Purgatoire  river,  5  miles  south  of  Las 
.\nimas.  The  main  canal  will  be  about  126 
miles  long  and  run  nearly  parallel  to  the 
Arkansas  River,  beginning  at  the  Purgatoire 
river  on  the  west  and  extending  to  Wolf 
Creek,  20  miles  east  of  Lamar.  About  a  year 
ago  a  bond  issue  of  JTOOO.OOO  n  -;  \rf_;i  hy 
the  district.  The  contract  calls  for  immed- 
iate work  and  for  completion  of  the  system 
within   the  coming  year. 

Chicago  capitalists  are  said  to  have  con- 
tracted with  the  State  of  Wyoming  through 
the  State  Land  Boar '  at  Cheyenne,  to  take 
over  the  Oregon  Basin  project,  one  of  the 
largest  individml  irrigation  enterprise  in  the 
United  States,  hy  which  1-50,000  acres  of  fine 
land  in  the  Bio;  Horn  basin  will  be  reclaimed. 
The  project,  which  will  involve  construction 
of  many  miles  of  canal,  a  big  reservoir,  tun- 
nels, etc.,  will  cost  upward  of  $2,500,000.  The 
new  company  is  given  five  years  in  which  to 
complete  its  contract.  It  ife  said  25,000  acres 
will  be  brought  under  the  canals  in  time  for 
the  1912  crops.  The  Burlington  railroad  has 
assured  the  capitalists  that  it  will  build 
through  the  proposed  irrigated  area  as  soon 
as   developments  justify. 

A  deed  has  been  filed  at  Pueblo  transferring 
water  rights  in  the  Orlando  ditch,  valued  at 
$400,000.  from  the  Ambnrsen  Water  Co.  to 
the    Pueblo-Rocky  Ford    Irrigation   Co. 

Illinois. 

The  Goggin  Contracting  Co.,  Areola,  111., 
has  the  contract  for  constructing  about  2% 
miles  of  tile  ditch  north  of  Ficklin.  The  con- 
tract amounts  to  about  $3,790.  Excavation 
work  and  hauling  has  been  sublet. 

Indiana. 

•J«Bids  will  be  received  until  December  3,  by 
William  H.  Kessler,  Supt.,  Morocco,  Ind.,  for 
206,000  cu.  yds.  of  dredge  work  in  Newton 
County,  Ind. 

Kansas. 

Haskins  &  Ramsey,  Topeka,  Kan.,  have  been 
awarded  the  contract  for  constructing  the 
South  Side  dike  at  Topeka  for  the  County 
Commissioners.  The  contract  price  was  $103,- 
409.  The  dike  will  extend  from  a  point  on  the 
river  northeast  of  the  Santa  Fe  shops  along 
the  south  side  of  the  river  to  a  point  about 
three-quarters  of  a  mile  west  of  the  Rock 
Island  bridge,  being  nearly  two  miles  long.  It 
will  be  constructed  most  of  the  way  of 
concrete  backed  by  an  earth  wall.  At  the 
west  end,  however,  much  of  the  dike  will  be 
merely  an  earth  bank.  The  dike  will  connect 
with  the  abutments  of  the  extension  to  the 
Melan  bridge  in  crossing  Kansas  Ave. 

The  contract  awarded  Callahan  Bros., 
Omaha,  Neb.,  by  the  Kaw  Valley  Drainage 
Board,  of  Kansas  City,  Kan.,  as  noted  in  our 
Nov.  9  issue,  provides  for  the  improvement  of 
the  banks  of  the  K.iw  from  the  upper  end  of 
the  district,  at  Turner,  to  the  mouth  and  along 
the  right  bank  of  the  Missouri  River,  below 


the  mouth  to  the  State  Line;  to  make  the 
banks  hi^h  enough  and  strong  enough  to  pre- 
vent overflow  at  times  of  high  water.  Follow- 
ing are  the  principal  items  in  the  contract  and 
specifications :  Levee  construction,  662,800  cu. 
yds.;  revetment  paving,  118,800  sq.  yds.;  wil- 
low mattress,  10,600  lin.  ft.;  three-row  pile 
dike,  2,175  lin.  ft. ;  concrete  culvert,  1,600  lin. 
ft.  or  2,600  cu.  yds.;  concrete  wall,  5,975  lin. 
ft.  or  3,290  cu.  yds.  All  of  the  right  of  way 
needed  for  widening  the  Kaw  channel  to  784, 
ft.  below  the  5th  St.  bridge  has  been  granted 
by  the  owners  of  abutting  lands  who  are  in- 
terested in  the  improvements  except  a  few 
small  pieces  of  property  below  the  Ohio  Ave. 
bridge  of  the  Kansas  City  Southern  R.  R. 
These  are  to  be  condemned  as  soon  as  pos- 
sible. The  plan  provides  for  lengthening  and 
raising  all  the  railroad  bridges  spanning  the 
Kaw,  and  also  for  raising  the  tracks  on  either 
side  of  the  river  to  conform  to  the  elevation  of 
the  banks.  These  improvements  which  are 
to  cost  the  railroads  even  more  than  the 
amount  to  be  expended  by  the  Drainage  Board, 
are  all  agreed  to.  Callahan  Bros,  have  placed 
the  contract  for  the  tools,  supplies  and  equip- 
ment to  be  used  on  the  contract  with  the  Con- 
tractors' Supply  &  Equipment  Co.,  1645  Wazee 
St.,  Denver  Colo.,  and  that  company  is  now 
in  the  market  for  the  following:  Three  ele- 
vator graders,  48  dump  wagons,  36  wheelers, 
fiO  drag  scrapers,  8  plows.  3  concrete  mixers, 
12,000  lin,  ft.  piling,  120.000  ft.  y2-in.  7-strand 
No.  11  wire  cable,  250,000  Vz-in.  cable  clamps, 
900,000  sq.  ft.  wire  mesh,  10,000  ft.  oak  or 
yellow  pine  timber,  5,000  ft.  %-in  galvanized 
steel  cable,  one  car  load  of  nails,  4.000  ft.  %-in. 
deformed  galvanized  steel  bars,  2,000  lbs.  Vi- 
in.  bolts  and  rivets,  5,000  ft.  Ys-in.  6.x2o  flat- 
tened strand  wire  rope,  10,000  ft.  %-in.  6x25 
flattened  strand  wire  rope,  3,000  ft.  %-in.  6x 
19  round  strand  wire  rope  and  5,000  ft,  %-in. 
6x19  round  strand  wire  rope. 
Maryland. 
Plans  are  under  consideration  in  Talbot 
County,  ]\Iaryland,  for  connecting  the  waters 
of  Miles  and"  Ford  Avon  River  by  a  12-mile 
canal,  20  to  25  ft.  wide.  The  present  plan, 
it  is  said,  is  to  build  the  canal  by  public  sub- 
scription and  a  meeting  will  be  held  shortly 
at  Royal  Oak  to  further  this  plan. 
Mississippi. 

4«Bids  are  wanted  by  Messrs.  Johnson, 
Waldrup  &  Peden,  Commissioners  of  the 
Houlka  Creek  Drainage  District  No.  2,  Chick- 
asaw County,  Houston,  Miss.,  for  construct- 
ing a  drainage  canal.  The  canal  will  be  21,500 
ft.  long,  width :  top,  20  ft,,  bottom  16  ft. ;  av- 
erage depth  bVz  ft.,  and  contains  81,634  cu. 
yds.  excavation.  In  addition  there  will  be  9% 
acres  clearing  and  grubbing  and  17.8  acres 
clearing  in  right-of-way  60  ft.  wide.  The  line 
extends  from  present  head  of  Houlka  Canal 
northwesterly  to  N.  O.  M.  &  C.  R.  R.  It  is  ex- 
pected that  the  work  will  be  done  by  using  a 
floating  steam  shovel,  beginning  in  creek  chan- 
nel at  railway  and  working  down  stream,  A 
loading  switch  is  near  this  point  on  the  railway. 
The  district  contains  1,040  acres  of  very  fine 
land,  a.gainst  which  bonds  will  be  issued  for 
the  building  of  the  canal.  Timber  is  all  hard- 
wood of  medium  size  and  density.  Charles 
Lyon  Wood.  Columbus,  Miss.,  is  the  Engineer. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec. 
9,  by  Black  Creek  Drainaee  Commissioners, 
Lexington,  Miss.,  for  the  digging  of  a  drainage 
canal  from  Howard,  Miss.,  to  Tchula  Lake. 
Tackctt  &  Elmore,  Lexington,  Miss.,  and  F. 
Fontain,  Lyon,   Miss.,   Engineers, 

Nebraska. 

The  Pollard-Campbell  Dredging  Co.,  851 
Brandeis  Bldg.,  Omaha,  Neb.,  which  has  the 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 


contract  for  constructing  ditches  for  Pawnee 
County  Drainage  District  No.  1,  as  noted  in 
our  last  issue,  can  use  some  good  Marion  run- 
ners and  cranesmen.  The  work  is  located 
near  Table  Rock,  Neb.,  and  includes  1,000,000 
cu.  yds.  of  earth  excavation  for  ditch  work. 

New  York. 

^Bids  will  be  received  at  once  by  Shanley 
Morrissy,  Inc.,  Mechanicsville,  New  York,  for 
about  200,000  cu.  yds.  of  dredge  work  located 
on  the  lower  end  of  Champlain  Canal,  under 
contract  No.  70  at  Waterford,  N.  Y. 

North   Carolina. 

4«Bids  will  be  received  until  Dec.  6,  by  D. 
Bourhner,  Chairman  Chadbourn  Drainage  Dis- 
trict, Chadbourn,  N.  C,  for  $30,000  drainage 
bonds  for  the  district. 

The  Brett  Engineering  &  Contracting  Co., 
Wilson,  N.  C,  will  begin  work  about  Jan. 
1,  1911,  on  its  contract  for  work  on  the  Chad- 
bourn Drainage  project  noted  in  our  last  is- 
sue. This  work  is  located  at  Chadbourn,  N. 
C,  and  involves  140,719  cu.  yds.  of  earth  ex- 
cavation. The  contract  price  amounts  to 
about  $25,000  and  work  is  to  be  completed  in 
300  days.  The  Brett  Engineering  &  Contract- 
ing Co.  is  in  the  market  for  a  new  or  second- 
hand steam  shovel  adapted  to  work  in  swampy 
ground.  This  company  was  the  contractor 
for  the  Toisnot  project  in  Wilson  County,  N. 
C, 

Memphis  and  Vicinity. 

REGULAR    CORRESPONDENCE, 

Sam  Bush  was  in  town  last  week  from 
his  Crosno,  Mo.  work,  where  he  is  doing  some 
fine  stunts  with  the  dirt  which  he  has  con- 
tracted to  put  into  the  government  levee  at 
that  point. 

Martin  Jennings  has  gotten  his  outfit  under 
full  headway  at  Westover,  Ark.,  on  the  large 
government  enlargement  contract.  Martin 
was  a  little  short  of  labor  when  he  first 
moved,  but  is  now  full  handed. 

Last  week  the  city  was  full  of  delegates 
to  the  convention  held  by  the  Mississippi  Val- 
ley Drainage  .Association  on  the  17th  and  18th, 
and  many  old  friendships  were  renewed  be- 
tween contractors  and  engineers.  The  con- 
vention did  some  very  good  work  in  getting 
started  a  memorial  to  be  addressed  to  the 
Congress  petitioning  this  body  for  aid  in  their 
gigantic  undertaking  of  recovering  millions 
of  acres  of  swamp  lands.  Surely  with  such  a 
good  start,  only  good  can  come  from  the  move- 
ment, and  all  those  who  attended  the  gath- 
ering were  enthusiastic  over  the  results  ac- 
complished. 

Capt.  Clarke  S.  Smith,  in  charge  of  the  local 
U.  S.  engineer  corps,  has  been  absent  from 
the  city  for  over  a  week  on  account  of  having 
to  be  with  the  Mississippi  River  Commission 
on  its  annual  inspection  trip  of  the  river  and 
levees. 

T.  A.  Garvin  has  been  awarded  a  contract 
by  the  city  of  Memphis  for  the  construction 
of  a  large  concrete  retaining  wall  just  back  of 
St.  Joseph's  Hospital.  The  wall  will  be  about 
20  ft.  in  height,  inO  ft.  long  and  3  ft.  in 
depth.     The    contract    time    is    Jan.    1st. 

P.  McCadden,  from  his  works  at  Old  Town. 
Ark.,  reports  good  progress  and  is  certain 
of  finishing  on  contract  time. 

Luther  Kerr  of  the  United  States  Engineers, 
spent  some  time  last  week  looking  over  opera- 
tions under  his  charge  in  the  lower  St.  Francis 
Levee  District. 

J.  C.  Hollis  is  working  on  some  city  streets 
for  Roach  &  Manigan.  He  has  about  25  of 
the    bes*^    tennis   ever. 

Big  Bill  Beach  has  accepted  a  position  with 
J.  T.  Walsh  &  Bro.,  as  superintendent  of  their 
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Reelfoot  Lake  Levee  Job.  Bill  knows  all 
about  building  levees  and  is  a  good  handler  of 
men. 

The  Tennessee  Traction  Co.,  according  to 
Cliiet  Engineer  Bushnell  will  soon  be  ready 
to  let  contract  for  the  construction  of  its 
line    from    Memphis   to   Jackson,    Tenn. 

Roach  &  Stansell  have  moved  their  outfit 
No.  3  from  Bryan,  Tex.,  to  Clarkedalc,  Ark., 
at  which  latter  place  the  outfit  will  construct 
about  50,000  cu.  yds.  of  new  levee  work  for 
the  U.  S.  Government.  Henry  McCarten  is  in 
charge  of  the  outfit. 

The  first  cars  were  run  on  the  Lake  View 
Traction  line  from  Memphis  to  Lake  View, 
Miss.,  last  Saturday,  in  the  presence  of  the 
President  and  Board  of  Directors.  All 
seemed  well  pleased  with   the  new  line. 

The  Memphis  Union  Station  Co.  has  not 
as  yet  made  award  of  contract  for  water- 
proofing its  underpass  and  pipe  tunnel.  Chief 
Engineer  Werness  has  sent  out  letters  to  firms 
asking  them  to  bid  on  the  work,  requesting 
that  they  make  him  an  alternate  bid,  using  a 
waterproof  wire  mesh  made  by  Girvan.  Nash- 
od  Co.,  of  Philadelphia. 


Illinois  Central  officials  here  will  give  out 
absolutely  no  information  regarding  the  prob- 
able date  of  beginning  work  on  the  Alabama 
line  from  Haleyville  to  Birmingham.  As- 
sistant Engineer  Brumley  was  in  town  not 
long  ago,  but  would  give  out  no  information 
regarding  contemplated  improvements. 

Vice  President  Gorman  of  the  Rock  Island 
spent  a  day  in  town  last  week  and  states  that 
his  road  contemplates  some  extensive  im- 
provements in  this  city  within  the  near  fu- 
ture. It  is  believed  that  they  will  very  ma- 
terially enlarge  their  freight  yards  and  erect 
some  new  sheds.  It  is  stated  that  the  Rock 
Island  has  signed  up  with  the  Illinois  Central 
to  build  a  million  dollar  depot  in  this  city 
very  soon. 

Major  Dabney  of  Clarksdale,  Miss.,  one  of 
the  best  known  engineers  in  the  South  and 
an  authority  on  drainage  matters,  was  in  town 
attending  the  Drainage  Convention  held  last 
week.  The  old  Major  is  as  pert  as  ever,  and 
his  brain  just  as  clear  as  it  was  20  years  ago. 
Incidentally,  the  Major  talked  of  his  long 
line  of  levee  in  Mississippi,  which  is  said  to  be 
the  finest  stretch  of  embankment  in  the 
world. 


Texas. 

The  State  Attorney's  Department  has  ap- 
proved an  issue  of  $124,000  Brazoria  County 
Drainage  District  No.  4  bonds  bearing  5  per 
cent  interest  and  payable  serially. 

A  bond  issue  of  $350,000  for  drainage  pur- 
poses has  been  voted  by  Wharton  County. 
About  125.000  acres  are  to  be  drained,  the 
project  including  the  widening  of  Trcs  Pa- 
lachios  Creek  to  60  ft.  and  e.xtending  it.  The 
county  scat  of  Wharton  County  is  Wharton. 

Utah. 

A  total  distance  of  492  ft.  was  driven  in  the 
Strawberry  Tunnel  of  the  U.  S.  Reclamation 
Service  during  the  month  of  October.  This 
is  said  to  be  the  greatest  distance  driven  in 
any  one  month  since  work  on  the  tunnel  be- 
gan. This  makes  the  tunnel  9,700  ft.  long, 
and  over  half  the  entire  length  has  been 
driven.  The  summit,  which  is  1,500  ft.  above 
the  tunnel,  has  been  passed.  The  tunnel  is 
now  in  blue  lime,  and  over  a  half-mile  of 
concrete  bottom  has  been  constructed  in  the 
tunnel. 


BUILDINGS.  DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Alabama. 

^Bids  will  be  received  until  3  p.  m.,  De- 
cember 15,  by  James  Knox  Taylor,  Supervis- 
ing Architect,  Treasury  Department,  Wash- 
mgton,  D.  C,  for  the  miscellaneous  changes 
at  the  extension  to  the  United  States  Court 
House  and  Post  Office  at  Montgomery,  Ala. 

Arkansas. 

The  Pike  Development  &  Power  Co.,  of 
which  former  Governor  Dan  W.  Jones,  of 
Little  Rock,  Ark.,  is  President,  is  planning  to 
go  ahead  with  its  power  development  work  on 
the  Little  Missouri  River. 

California. 

■  •J'Bids  will  be  received  until  11  a.  m.,  Nov. 
.30,  by  Maj.  George  McK.  Williamson,  Con- 
structing Quartermaster,  Fort  Mason,  Cal., 
for  the  construction  complete  of  five  single 
barracks,  including  plumbing,  heating,  elec- 
tric wiring  and  fixtures,  at  Fort  Winfield 
Scott,  Cal. 

The  Standard  American  Dredging  Co.,  Mer- 
chants' Exchange  Bldg.,  San  Francisco,  Cal., 
at  42  cts.  per  cu.  yd.,  was  the  low  bidder  Nov. 
7  for  dredging  at  entrance  to  Los  Angeles 
inner  harbor  for  the  U.  S.  Government.  Bids 
were  opened  Nov.  7.  The  work  includes 
dredging  about  333,333  cu.  yds.  of  hard  clay 
and  a  small  amount  of  sand. 

The  City  Council  of  Oakland  has  granted  a 
franchise  "to  the  Southern  Pacific  Co.  for  the 
Oakland  mole  and  1,085  ft.  of  additional  water 
front  space.  This,  it  is  said,  makes  certain 
the  expenditure  by  that  corporation  within  five 
years  of  $6,000,000  in  water  front  improve- 
ments. 

Warehouses  and  sheds  all  under  one  roof 
750  ft.  long  are  to  be  built  on  the  Southern 
Pacific  wharf  north  of  5th  St.,  San  Pedro. 
They  include  new  accommodations  for  the 
San  Francisco  and  Portland  Steamship  Co.  and 
enlarged  facilities  for  the  Pacific  Coast  Steam- 
ship Co. 

Lucca  Dondaro,  Downieville,  Cal.,  has  been 
awarded  the  contract  for  extending  the  lower 
Oro  tunnel  400  ft.  The  tunnel  is  located  just 
south  of  Downieville  and  is  owned  by  Isaac 
Copeland. 

"The  following  bids  were  received  Nov.  7  by 
the  U.  S.  Engineer  at  Los  Angeles,  for  dredg- 
ing a  .channel  200  ft.  wide  and  30  ft.  deep  into 
the  inner  harbor  at  San  Pedro.  There  is,  at 
the  present  time,  $140,000  available  from  the 
government  appropriation,  with  which  to  do 
this  work  and  the  North  American  Dredging 
Co.,  Los  Angeles,  offered  to  do  the  work  for 
that  amount.  The  other  bids  received  were 
as  follows :  Standard  American  Dredging 
Co.,  42  cts.  per  cu.  yd. ;  San  Francisco  Bridge 


Co.,  43%  cts.  per  cu.  yd. ;  the  American 
Dredging  Co.,  47%  cts.  per  cu.  yd.,  and  the 
Tacoma  Dredging  Co.,  44%  cts.  per  cu.  yd. 

District  of  Columbia. 

^Bids  will  be  received  until  11  a.  m.,  De- 
cember 5,  by  M.  Gray  Zalinski.  Deputy  Quar- 
termaster General,  U.  S.  .A.rmy,  Army  Bldg., 
New  York,  N.  Y.,  for  furnishing  fire  ap- 
paratus. 

•f-Bids  will  be  received  until  noon,  Decem- 
ber 1,  by  N.  E.  Mason,  Chief  of  Bureau  of 
Ordinance,  Navy  Department.  Washington,  D 
C,  for  furnishing  armor  for  naval  vessels. 

^Bids  will  be  received  until  noon,  Nov.  30, 
by  N.  E.  Mason,  Chief  of  Bureau  of  Or- 
dinance, Navy  Department,  Washington,  D. 
C,  for  furnishing  10  14-in.  nickel  steel  breech 
loading  rifled  cannon  with  spare  parts  and 
accessories. 

4*Bids  will  be  received  until  10  :30  a.  m.,  De- 
cember 5,  by  Capt.  F.  C.  Eoegs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  612,  dredge  buckets,  locomotive  tires, 
wire  cloth,  spring  wire,  rail  benders,  locomo- 
tive torches,  coke  fork  handles,  corn  brooms, 
marine  brushes,  water  hose,  asbestos  gaskets, 
emery  cloth,  valves,  cocks,  pipe  fittings,  life 
preservers,  hinges,  leveling  rods,  rules,  chairs, 
towels,  etc. 

Florida. 

•J'Bids  will  be  received  until  11  a.  m.,  De- 
cember 22,  by  R.  C.  Hollyday,  Chief  of  Bu- 
reau of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  C,  for  quay  wall  structure 
at  the  naval  station  at  Key  West,  Fla. 
Georgia. 

4«Bids  will  be  received  until  December  1, 
by  Lieut.  L.  C.  Brinton,  Jr.,  Quartermaster, 
Fort  Screven,  Ga.,  for  putting  Russian  iron 
jacket  on  one  40-h.  p.  Beggs  Stationery  boiler, 
lag  and  jacket  1-10  in.,  Worthington  duplex 
steam  pump  and  scaling  and  painting  smoke-' 
stack. 

The  State  Railroad  Commission  has  ap- 
proved a  $20,000,000  stock  and  bond  issue  for 
the  Georgia  Power  Co.  The  new  company 
has  been  reorganized  by  C.  Elmer  Smith, 
President  of  the  S.  Morgan  Smith  Manufac- 
turing Co.  of  York,  Pa.  A  contract  has  been' 
made  with  the  Northern  Construction  Co., 
of  Michigan,  for  the  development  of  '.he  ac- 
quired holdings  Ten  million  dollars  in  5 
per  cent  bonds  is  to  be  turned  over  to  the 
Michigan  construction  company  and  held  by 
the  Knickerbocker  Trust  Company  of  New 
York,  as  trustee.  In  addition  the  Northern 
Construction  Co.,  of  Michigan,  gets  60  per 
cent  of  the  stock.     It  is  estiinated  that     the 


Northern  Construction  Co.,  of  Michigan,  will 
develop  the  power  at  an  outlay  of  $11,000,000. 
.    Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
7,  by  Lieut.  F.  E.  Hobbs,  Rock  Island  Arsenal, 
Rock  Island,  111.,  for  furnishing  and  installing 
an  oil  storage  system  at  the  Rock  Island  Ar- 
senal. 

S.  M.  Rush  &  Co.,  524  W.  12th  St.,  Chi- 
cago, II!.,  has  submitted  to  the  Board  of  Pub- 
lic Works  of  that  city  the  lowest  bid  for 
furnishing  2,000  lbs.  of  Lake  Superior  ingot 
copper  to  the  water  department.  The  bid 
submitted  was  $.13%  per  lb. 
Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Dec. 
5,  by  the  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  under  Schedule  No.  575, 
miscellaneous   supplies. 

Kentucky. 

.-Xs  noted  in  our  last  issue  bids  are  being 
asked  by  Maj.  John  C.  Oakes,  U.  S.  Engineer, 
Room  41-5,  Custom  House,  Cincinnati,  O.,  for 
removing  rock  ledge  at  Dam  No.  11,  Kentucky 
River,  Ky.,  near  College  Hill,  Ky.  The  work 
includes  1,000  cu.  yds.  of  earth  excavation  aftd 
12,000  cu.  yds.  of  rock  excavation. 

Maryland. 

Following  bids  were  received  Nov.  12,  by 
the  Secretary  of  the  Navy  for  constructing  a 
wooden  pier  at  the  U.  S.  Naval  Academy, 
Annapolis,  Md. ;  Sanford  &  Brooks  Co.,  Bal- 
timore, Md.,  $2S,500;  Latta  &  Terry  Construc- 
tion Co.,  Philadelphia,  Pa..  $34,900;  W.  P.  Mc- 
Donald. Yonkers,  N.  Y.,  $32,777;  Wm.  L.  Mil- 
ler, 19  Milk  St.,  Boston,  Mass.,  $33,743;  Mc- 
Lean Contracting  Co.,  Baltimore,  Md.,  $37,- 
300 :  Noel  Construction  Co.,  Baltimore,  Md., 
$38,.300;  Andrew  Miller  Co.,  Dundulk,  Md., 
$.36,118;  American  Paving  &  Construction  Co., 
Philadelphia,   Pa.,  $.36,484. 

Massachusetts. 

•J'Bids  will  be  received  until  Dec.  1,  by  P. 
M.  Gallup,  Quartermaster,  Fort  Strong,  Bos- 
ton, Mass.,  for  furnishing  one  safe.  Artillery 
Special. 

•J'Bids  will  be  received  until  noon,  Dec.  1, 
by  Lieut.  P.  M.  Gallup.  Quartermaster,  Fort 
Strong,  Boston.  Mass.,  for  repairs  to  quarter- 
master's department,  on  Launch  Lieut.  H.  M. 
Boutelle. 

^Bids  will  be  received  until  3  p.  m.,  Dec. 
27,  by  James  Knox  "Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction  including  drainage 
system,  etc.,  of  the  Appraisers'  Stores  at  Bos- 
ton, Mass. 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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Following  bids  were  received  Nov.  12,  at 
the  U.  S.  Engineer's  otfice,  Boston,  Mass.,  for 
(1)  riprap  stone  at  Lovell's  Island,  and  (2) 
riprap  stone  at  Long  Island,  Boston  Harbor : 
W.  H.  Ellis,  Boston,  Mass.,  (1)  $2.08,  (2) 
$2.18;  The  Breakwater  Co.,  Philadelphia,  Pa., 
(1)  $2.47,  (2)  $2.57;  John  Cashman  &  Sons 
Co.,  Quincy,  Mass.,  (1)  $2.47,  (2)  $2.75;  Rowe 
Bros.  Co.,  Richmond,  Me.,  (1)  $2.19,  (2) 
$2.19. 

Michigan. 

The  Light  and  Power  Commission  of  Mar- 
quette, Mich.,  has  been  considering  plans 
for  rebuilding  the  dam  at  the  foot  of  Silver 
Lake,  by  which  water  is  stored  up  as  a  re- 
serve supply  for  the  city  electric  plant  at  Col- 
linsville  in  dry  weather.  The  present  dam  is 
10  ft.  high  and  about  100  ft.  long.  It  is  pro- 
posed to  build  the  new  dam,  15  tt.  high,  at  an 
estimated  cost  of  $8,000.  This  dam  would  be 
built  of  wood. 

Bids  as  follows  were  received  Nov.  10,  by 
Col.  C.  McD.  Townsend,  U.  S.  Engineer,  De- 
troit, Mich.,  for  the  construction  of  a  rubble 
mound  foundation  for  a  breakwater  at  Miss- 
ing point,  Mackinac  Island :  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  $1.29  per  ton ; 
Quarry  Co.,  Sawyer,  Wis.,  $1.97 ;  Greiling 
Bros.  Co.,  Green  Bav,  Wis.,  $1.58;  Thomas 
L.  Durocher,  Sault  Ste.  Marie,  $2.80.  About 
18,000  tons  of  rip  rap  will  be  required. 

City  Council  of  Grand  Rapids,  Mich.,  has 
voted  to  install  flood  gates  and  a  pump  at  the 
junctures  of  the  Butterworth  and  Lowe  tail 
race  at  an  estimated  cost  of  $2,200.  The  work 
is  to  be  done  to  prevent  flooding  at  times  of 
high  water. 

Missouri. 

•|*Bids  will  be  received  until  noon,  Dec. 
1,  by  General  Supply  Agent,  Kansas  City 
Stock  Yards,  Kansas  City,  Mo.,  for  wrecking 
and  removing  from  the  premises  of  the  Stock 
Yards  Co.,  the  old  Live  Stock  Exchange 
Bldg.  Building  is  of  brick  and  the  several 
parts  which  are  all  connected  are  of  the  fol- 
lowing dimensions :  2  three-story  and  base- 
ment buildings,  47  ft.  by  68  ft. ;  2  three-story 
and  basement  buildings,  240  ft.  by  47  ft. ;  1 
three-story  and  basement  building,  140  ft.  by 
47  ft. ;  1  one-story  and  basement  building,  55 
ft.  by  38  ft. ;  1  three-story  building,  66  ft.  by  51 
ft.  For  further  information  apply  by  letter  or 
in  person  to  the  General  Supply  Agent. 

Montana. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
27,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction,  complete,  includ- 
mg  plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  of  the  United  • 
States  Post  Office  at  Missoula,  Mont. 

New  Jersey. 

The  Pennsylvania  Dredging  Co.,  Camden, 
N.  J.,  was  the  only  bidder  Nov.  8,  for  dredg- 
ing Tuckerton  Creek  and  Toms  River,  N.  J., 
its  bid  being  as  follows :  Tuckerton  Creek, 
19  cts.  per  cu.  yd.,  place  measurement;  Toms 
River,  24  cts.  per  cu.  yd.,  place  measurement. 

George  B.  Spearin,  New  York  City,  has 
been  awarded  a  contract  for  the  erection  of 
an  open  pier  for  the  Central  Railroad  of  New 
Jersey  at  its  Jersey  City  terminal.  The  pier 
will  be  133  ft.  wide  and  800  ft.  long  and  will 
cost  about  $75,000. 

•{•Bids  are  asked  until  noon,  Dec.  1,  as 
noted  in  our  last  issue,  by  Maj.  R.  R.  Ray- 
mond, U.  S.  Engineer,  Wilmington,  Del.,  for 
dredging  Salem  River,  N.  J.  The  amount  of 
money  available  is  $12,000,  and  the  estimated 
yardage  is  65.000.  It  is  proposed  to  widen 
the  channel  in  Little  Salem  River  to  100  ft., 
remove  the  hard  bars  in  front  of  the  city 
wharves  and  at  the  "Brickyard,"  to  widen  the 
chaimel  at  sharp  bends  and  to  redredge  llie 
channel  previously  improved.  The  depth  of 
cutting  will  be  from  0  to  9  ft.  The  material 
is  mud,  sand  and  gravel. 

•Ji.\s  noted  in  our  last  issue  bids  are  asked 
until  noon,  Dec.  5,  by  Maj.  R.  R.  Raymond, 
U.  S.  Engineer,  Wilmington,  Del.,  for  dredg- 
ing Maurice  River,  New  Jersey.  It  is  pro- 
posed  to   dredge,   beginning   at   French's   Bar. 


about  4%  mik-s  below  Millville,  a  channel  7 
ft.  in  depth  and  100  ft.  in  width  towards  the 
drawbridge  in  Millville,  and  if  that  is  reached 
to  continue  up  stream  with  the  same  depth  and 
a  width  of  60  ft.  The  depth  of  cutting  will 
be  from  0  to  7  ft.  The  material  is  mud,  sand 
and  gravel.  About  $22,500  is  available.  The 
yardage  is  115,000. 

New  York. 

•J«Bids  will  be  received  until  noon,  Dec.  15, 
by  the  Commission  on  New  Prisons,  George 
McLaughlin,  Albany,  N.  Y.,  Secretary,  for  the 
constriiction  and  completion  of  a  prison  plant 
to  take  the  place  of  the  Sing  Sing,  on  the  site 
selected  near  Wingdale  in  the  town  of  Dover, 
New  York.  William  Beardsley,  49  Market 
St.,  Poughkeepsie,  is  Architect. 

•J»Bids  will  be  received  until  11  a.  m.,  Nov. 
30,  by  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  New  York  City,  for  fur- 
nishing and  delivering  8  asphalt  trucks  at  the 
yard  of  the  bureau  of  highways  on  the  north 
side  of  7th  St.  basin,  Gowanus  Canal ;  also 
two  steam  asphalt  rollers  and  four  fire  wag- 
ons to  be  delivered  at  the  Municipal  asphalt 
plant,  situated  near  6th  St.  and  2nd  Ave.,  Bor- 
ough of  Brooklyn. 

4*Bids  will  be  received  until  10  :.'?0  a.  m., 
Nov.  29,  by  R.  Waldo,  Fire  Commissioner,  157 
E.  67th  St.,  Borough  of  Manhattan,  New 
York  City,  for  furnishing  and  delivering  two 
gasoline  propelled  pumping  engines. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
28,  by  Commanding  Officer  Torpedo  Depot, 
Fort  Totten,  N.  Y.,  for  furnishing  95,200  ft. 
mooring  chain,  2,500  lbs.  proof  test  and  5,000 
lbs.   breaking  strain. 

•J«Bids  will  be  received  until  noon,  Dec.  19, 
by  Col.  W.  M.  Black,  U.  S.  Engineer,  710 
Army  Bldg.,  New  York,  N.  Y.,  for  dredging 
and  rock  removal  in  Bronx   River,  N.  Y. 

•J»Bids  will  be  received  until  11  a.  m.,  Dec. 
5,  by  M.  Gray  Zalinski,  Deputy  Quartermaster 
General,  U.  S.  A.,  Depot  Quartermaster, 
Army  Bldg.,  New  York,  N.  Y.,  for  furnish- 
ing fire  apparatus. 

•J'Bids  will  be  received  until  noon,  Nov.  30, 
by  Board  of  Trustees,  College  of  the  City  of 
New  York,  139th  St.  and  St.  Nicholas  Terrace, 
Manhattan,  New  York  City,  for  labor  and  ma- 
terial necessary  for  making  alterations  in  the 
:.4ymnasium  building  of  the  college  of  the  City 
of  New  York. 

•J'Bids  are  asked  until  noon.  Dec.  12,  as 
noted  in  the  last  issue,  by  Col.  W.  M.  Black, 
U.  S.  Engineer,  Room  710,  Army  Bldg.,  New 
York  City,  for  dredging  and  rock  removal  in 
Hudson  River,  N.  Y.  The  work  involves  the 
removal  of  reefs  located  at  various  points  be- 
tween Breaker  Island  and  Stuyvesant  Light. 
The  work  consists  in  the  complete  removal 
of  all  rock  and  overlying  material  projecting 
above  the  plane  of  12  ft.  below  lowest  stage 
to  a  depth  of  12%  ft.  below  the  plane  of  low- 
est stage.  The  material  to  be  removed  is 
believed  to  be  sand,  gravel,  cobblestones, 
bowlders,  hardpan,  broken  rock  and  ledge 
rock.  The  total  estimated  quantity  to  be  re- 
moved is  86,705  cu.  yds. 

North  Dakota. 

•J'Bids  will  be  received  until  7  p.  m.,  Dec. 
J,  by  C.  M.  Olson,  City  Auditor,  Wahpeton, 
N'.  Dak.,  for  furnishing  500  ft.  of  fire  hose. 

North  Carolina. 

Bids  were  opened  Nov.  12,  at  Wilmington, 
N.  C,  for  dredging  in  Smith's  Creek  and  har- 
bors at  Moreliead  City  and  Beaufort,  N.  C., 
for  the  U.  S.  Government,  and  the  contract 
will  probably  be  awarded  Mitchell  &  Co.,  2 
Stone  St.,  New  York  City,  at  lOVi  cts.  per 
cu.  yd.  The  work  includes  503.108  cu.  yds. 
mud  and  sand. 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
■17,  by  Col.  John  Millis,  U.  S.  Engineer,  420 
Federal  Bldg.,  for  dredging  Sandusky  Harbor, 
Ohio. 

^Bids  will  be  received  until  3  p.  m.,  Dec. 
5,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C.. 
for  the  installation  of  a  vacuum  cleaning  sys- 


Itenis  marked  thus  4«  indicate  work  now  open  for  bide. 


tem  m  the  United  States  Post  Office  and  Court 
House  at  Columbus,  O. 

Oklahoma. 

•J'Bids  will  be  received  until  10  a.  m.,  Dec. 
15,  by  Capt.  D.  L.  Stone,  Constructing  Quar- 
termaster, Fort  Sill,  Okla.,  for  installing  a 
cold  storage  and  ice  plant  in  power  house  new 
.irtillery  post.  Fort   Sill. 

Pennsylvania. 

•J'Bids  will  be  received  until  10  a.  m.,  Dec. 
9,  bv  Commanding  Officer,  Frankford  Arsenal, 
Philadelphia,  Pa.,  for  furnishing  8,000,000  ball 
cartridges,  caliber  30,  model  1906. 

The  Department  of  wharves.  Docks  and 
Ferries  of  Philadelphia,  Pa.,  has  awarded  the 
contract  for  making  repairs  to  the  .'\rch  St. 
wharf  to  The  Bratton  Co.,  5,034  Cedar  Ave., 
Philadelphia,  at  $11,000,  and  the  contract  for 
painting  over  Arch,  Race  and  Chestnut  St. 
piers  was  let  to  Thomas  S.  Butler  Co.,  1640 
Market  St.,  Philadelphia,  at  $4,000.  Bids  were 
opened  Nov.  14. 

Rhode   Island. 

•J'Bids  will  be  received  until  2  p.  m.,  Dec. 
17,  by  Lieut.  J.  C.  Sanford,  U.  S.  Engineer. 
Newport,  R.  I.,  for  dredging  in  Providence 
River  and  Harbor,  R.   I. 

Tennessee. 

4'Bids  will  be  received  until  noon,  Nov.  29, 
by  Ennis  M.  Douglass,  City  Clerk,  Memphis, 
Tenn.,  for  2,000  ft.  of  2%-in.  fire  hose,  rubber. 
Ml  50  ft.  sections  fitted  with  standard  brass 
couplings,  Memphis  thread.  To  be  5-ply  and 
to  withstand  a  pressure  test  of  400  lbs.  per 
sq.  in.  on  delivery ;  3,000  ft.  of  2%-in.  internal 
diameter  double  iacket  cotton  rublier-lined 
hose  in  50-ft.  sections,  with  standard  brass 
couplings,  Memphis  thread,  to  withstand  a 
pressure  test  of  400  lbs.  per  sq.  in.  on  de- 
livery ;  price  to  be  based  on  delivery  to  head- 
quarters fire  department  and  delivery  to  be 
made  Jan.  1,  1911,  and  payment  to  be  made 
within  90  days  after  that  date.  Cotton  hose 
to  weigh  not  over  62  lbs.  and  rubber  hose  not 
over  72  lbs.,  per  section  of  50  ft.  All  hose  to 
be  guaranteed  against  all  defects  in  material 
and  workmanship  for  a  period  of  thirty-six 
months  from  date  of  delivery. 

Texas. 

^•Bids  will  be  received  until  9  p.  ni.,  Nov. 
30,  by  Duncan  Ruthven,  Chairman  Building 
Committee,  Palacios  College,  Palacios,  Texas, 
for  the  erection  of  a  brick  building  on  the 
campus.  Plans  may  be  seen  at  the  Palacios 
State  Bank  and  at  the  office  of  C.  W.  Bulger 
&  Son,  Dallas.  Texas,  Architects. 

Virginia. 

^Bids  will  be  received  until  10  a.  m.,  Dec. 
15,  by  Capt.  Ernest  R.  Tilton,  Quartermaster, 
Fort  Monroe,  Va.,  for  construction  of  ordin- 
ance repair  shop  including  plumbing. 

^Bids  will  be  received  until  1  :.30  p.  m.,  Dec. 
12,  bv  John  T.  Hume,  Treasurer,  Southern 
Branch  N.  H.  D.  V.  _S.  National  Soldier's 
Home,  Va.,  for  furnishing  labor  and  material 
for  fixtures  for  hospital,  repairs  to  quarters 
of  surgeon  and  quartermaster  and  installing 
electric  motor  complete  in  machine  shop. 

•J'Bids  will  be  received  until  11  a.  m.  (east- 
ern time),  Dec.  19,  by  Capt.  F.  W.  Alstaetter, 
U.  S.  Engineer,  Wheeling,  W.  Va.,  for  fur- 
nishing and  erecting  leaves  for  two  bear  trap 
weirs  of  dam  No.  26,  Ohio  River. 

Washington. 

4'Bids  will  be  received  until  11  a.  m.,  Dec. 
9.  by  E.  C.  Long,  Quartermaster,  322  Arcade 
-Annex,  Seattle,  Wash.,  for  furnishing  and  de- 
livering at  Seattle  or  Tacoma,  Wash.,  or  other 
Puget  Sound  ports ;  Portland,  Ore.,  San  Fran- 
cisco, Cal.,  or  other  Pacific  coast  ports  accessi- 
ble to  vessels  of  deep  draft,  466,701  ft.  of 
lumber  required  by  the  quartermaster's  depart^' 
ment  at  Tilnnila.  P.  I.  •  ' 

City  of  Bremerton,  Wash.,  will  vote  Dec. 
(i  on  "issuing  $15,000  of  bonds  for  constructing 
a  municipal  wharf. 

The  Municipal  Board  of  Sinking  Fund  Cc^m- 
mission  of  Tacoma,  Wash.,  is  now  calling  for 
bids  for  the  purchase  of  $405,000  of  bonds  to 
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provide  funds  for  a  municipal  wharf.  In  the 
meantime  Owen  Woods,  Commissioner  of 
Public  Works,  is  advertising  for  competitive 
plans  for  the  first  structure.  A  prize  of  $250 
is  to  be  paid  by  the  city  lor  the  best  design 
for  a  permanent  dock  building,  flans  must 
be  submitted  not  later  than  Dec.  1.  A  second 
prize  of  $150  is  offered  for  the  second  best 
design.  The  architect  receiving  lirst  prize 
may  be  retained  to  carry  out  the  finished  work, 
in  which  case  the  amount  of  the  prize  money 
will  be  deducted  from  his  cummission  which 
shall  be  based  on  the  regular  charges,  or  he 
may  be  retained  as  consulting  architect  to  see 
that  his  designs  are  properly  carried  out.  He 
will  then  be  paid  a  con.mission  on  the  cost 
of  the  work  which  will  be  agreed  upon  before 
work  on  the  plans  is  commenced.  The  build- 
ing itself  is  estimated  to  cost  $120,000  and  at 
the  outset  will  be  300  ft.  in  length,  so  desig- 
ned that  it  may  be  added  to  from  time  to 
time. 


Wisconsin. 

^Bids  will  be  received  until  5  p.  m.,  Dec. 
1,  by  Board  of  School  Directors,  Milwaukee, 
VVis.,  Frank  M.  Harbach,  Secretary,  for  fur- 
nishing school  scats  and  opera  chairs  for  the 
23d  District  School  No.  2. 

Resolution  has  been  adopted  by  the  Com- 
mon Council  of  Milwaukee  requesting  the 
board  of  estimates  to  include  in  the  budget 
the  issuance  of  $250,000  in  bonds  t<i  be  used 
for  the  purchase  of  Jones  Island.  This  is  the 
first  real  step  toward  acquiring  Jones  Island 
for  municipal  docks,  as  part  ot  the  nnfr  har- 
bor project  designed  by  Isham  Randolph,  of 
Chicago,  111. 

Canada. 

•J«Bids  will  be  received  until  Nov.  28,  by 
George  A.  Mitchell,  Master  of  B.  &  B.,  414 
Union  Station,  Toronto,  OnL,  for  the  purchase 
and    removal    of   the    following    houses,    viz: 


llnipress  Crescent,  2,  4.  li.  8,  12,  14,  16,  18,  20. 
26,  44,  46,  48,  50.  .50.  60;  J.nnicson  Ave..  53 

Donald  McDermid,  43  Avenue  Road,  To- 
ronto, Ont.,  has  been  awarded  the  contract  for 
the  Pelee  Island,  Ont.,  wharf  extension  work 
for  the  Canadian  Department  of  Public  Works. 
The  contract  amounts  to  $13,000. 

Wm.  Garson,  Calgary,  Alberta,  has  been 
awarded  the  contract  for  constructing  a  $76,- 
000  post  office  at  Strathcona,  Alberta.  The 
structure  will  be  of  pressed  brick  and  stone, 
two  stories  high  with  a  clock  tower. 

Mexico. 

Preliminary  surveys  of  the  Sonoran  harbor 
have  been  made,  looking  to  its  improvement 
as  soon  as  the  work  at  Mazatlan  is  well  under 
way.  Preparations  are  being  made  for  the 
completion  of  the  Manzanillo  port  works,  on 
which  $6,000,000  more  will  be  expended  in 
wharves  and  a  second  breakwater  projecting 
from  the  eastern  side  of  the  bay. 


B R I D G E S — STE E L       AND       CONCRETE 


Alabama. 

The  railroad  and  other  interests  concerned 
in  the  construction  of  a  viaduct  across  the 
numerous  tracks  on  First  Ave.  extending 
from  28th  to  32nd  Sts.  are  about  to  submit  to 
the  city  of  Birmingham  a  proposition  provid- 
mg  that  the  railroads  furnish  a  certain  amount 
and  allow  the  municipality  to  build  the  struc- 
ture. The  cost  of  the  improvement,  according 
to  the  estimate  of  the  city  engineer,  is  $300,000. 

California. 

The  Board  of  Supervisors,  Los  Angeles, 
Gal.,  has  ordered  plans  prepared  for  the  con- 
struction of  a  6-span  concrete  bridge  over  the 
.•Vrroyo  Seco,  near  the  Sawston  Ostrich  Farm. 
Bid  of  the  Mercereau  Bridge  &  Construction 
Co.  to  construct  a  short  structure  with  dirt 
fill  approaches  at  $118,750  will  be  retained. 

The  Board  of  Supervisors,  San  Diego,  Cal., 
has  under  advisement  the  bids  submitted  for 
constructing  a  concrete  bridge  across  the 
Santa  Margarita  River  at  San  Ysidro.  The 
bids  are  as  follows :  Charles  Steffgen,  $6,260 ; 
Knight  &  Hyde,  $6,429 ;  Mercereau  Bridge  Co.. 
$6,500:  Standard  Iron  Works,  $6,690;  Young 
Construction  Co.,  $10,280. 

Advices  received  recently  frorn  Oakland, 
Cal.,  state  that  estiinates  are  being  made  by 
the  county  surveyor  for  the  renovation  of  the 
Webster  St.  bridge,  to  be  efJected  at  an  esti- 
mated cost  of  $30,000.  Several  new  fea- 
tures will  be  placed  on  the  bridge,  while  that 
structure  is  undergoing  repairs,  including  steel 
cables  everywhere,  heavier  flooring  of  cedar, 
and  a  raised  sidewalk,  with  holes  below,  allow- 
ing the  wind  to  blow  dust  from  the  bridge. 
This  improvement  was  discovered  by  accident, 
when  the  bridge-tenders  observed  that  the 
decking  about  the  trapdoor  holes  w-as  always 
clean.  The  hole  acts  as  a  chimney, 
forcing  a  draught  and  keeping  the  bridge  as 
clean  as  if  swept. 

Board  of  Trade  of  Pasadena,  Cal..  and 
county  supervisors  are  making  arrangements 
for  the  construction  of  the  proposed  new  con- 
crete bridge  over  the  Arroyo  at  Devil's  Gate. 

Colorado. 

The  Santa  Fe  System  plans  an  expenditure 
of  $3,200  for  the  improvement  of  bridge  No. 
328  on  the  Arkansas  Division,  located  in 
Colorado. 

Connecticut. 

4*Bids  will  be  received  by  the  Bridge  Con- 
struction Committee,  Norwalk.  Conn.,  until 
December  20  for  the  construction  of  a  rein- 
forced concrete  bridge  to  extend  from  Wash- 
ington St.,  South  Norwalk,  to  the  east  end  of 
East  Norwalk.  LeRoy  Montgomery,  151  Wall 
St.,  Norwalk,  is  secretary. 

Selectmen  of  Danbury,  Conn.,  have  awarded 

the   contract   for  the   construction    of   a   con- 

rete  bridge  spanning  the  stream  at  the  north 

-nd   of    Washington    .\ve.    to   Luke    Sweeney. 


It  is  believed  that  the  city  is  planning  to  re- 
place all  the  wooden  structures  with  concrete. 

Florida. 

^Bids  will  be  received  until  December  5  by 
John  C.  Calhoun,  clerk  County  Commissioners 
of  Taylor  County,  F!a.,  at  Perry,  Fla.,  for  the 
construction  of  a  54- ft.  steel  bridge  across 
Hconfenee  River,  and  for  constructing  400  to 
800  sq.  yds.  cement  sidewalk  for  courthouse 
walks  at  Pewy. 

Georgia. 

-According  to  advices  recently  received  from 
LaGrange,  Ga.,  the  bond  election  in  Troup 
County  carried  by  a  safe  majority,  meaning 
that  the  county  commissioners  will  spend  $200,- 
000  for  the  improvement  of  Troup  County 
roads  and  bridges. 

Illinois. 

Committee  of  the  Williamson  County,  111., 
Board  of  Supervisors  has  awarded  the  con- 
tract for  the  construction  of  a  steel  bridge 
across  Crab  Orchard  to  the  Decatur  Bridge 
Co.  at  $1,295.  J.  L.  Cox,  Murphysboro,  is 
representative  of  the  bridge  coinpany. 

At  the  spring  election  a  proposition  will  be 
submitted  the  voters  of  the  city  of  Chicago, 
111.,  to  issue  bonds  amounting  to  about  $3,250,- 
000  for  the  improvement  and  construction  of 
bridges.  The  city  bridge  bureau  lists  the 
bridges  in  the  order  that  it  believes  they  should 
be  built,  and'  with  the  estimated  cost,  as  fol- 
lows:  Washington  St.  (bridge  out),  $300,000; 
West  Indiana  St.  (bridge  out),  $250,000;  West 
Thirty-fifth  St.  (condemned),  $260,000;  West 
Chicago  Ave.  (ordered  out).  $250,000;  East 
92nd  St.  (condemned),  $325,000;  Belmont 
Ave.  (condemned),  $295,000:  Lake  St.,  (or- 
dered out),  $400,000;  Fuller  St.  (bridge  out), 
$175,000;  Weed  St.  (bridge  out),  $225,000; 
Blackhawk  St.  (bridge  out),  $175,000;  Web- 
ster Ave.  (condemned),  $175,000;  La  Salle  St. 
(bridge  suggested),  $.360,000. 

Following  are  the  itemized  bids  as  opened 
by  B.  J.  Mullaney,  Commissioner  of  Public 
Works,  city  of  Chicago,  Room  705,  City  Hall, 
for  repairs  to  Clark  St.  bridge,  as  receivtl 
from  the  Ketler-Elliott  Erection  Co.,  112  S. 
Clark  St.,  Chicago :  For  furnishing  all  mate- 
rials, labor,  tools  and  appliances  necessary  for 
removing  end  floor  beams,  sidewalk  brackets, 
steel  stringers,  guard  angles,  etc.,  $4,300;  oak 
timbers  furnished  and  built  in  place,  including 
all  necessary  bolts,  washers,  log  screws,  etc., 
3,000  ft.  B.  M.  (approximate)  at  $95  per  M. 
B.  M.,  $285;  white  pine  timber  furnished  :iiid 
built  in  place,  including  all  necessary  bolts, 
spikes,  nails,  etc.,  2,000  ft.  B.  M.  (approxi- 
mate), at  $80  per  M.  B.  M..  $160;  yellow  pine 
timber  furnished  and  built  in  place,  including 
nails,  spik;s.  etc.,  2,000  ft.  B.  M.  (approxi- 
mate), at  $78  M.  B.  M.,  $702;  creosoted  wood 
block  pavement  furnished  and  laid  in  place 
complete,  130  sq.  yds.,  at  $5,  $650;  additional 


steel  and  iron  not  shown  on  plan  and  not 
included  in  the  lump  sum  bid,  $.10  per  pound. 
Total  bid,  $6,197  :  other  bids  submitted :  Jno 
J.  Gallery,  $7,298.50;  Roemheld  Construction 
Co.,  $7,730.  The  contract  has  not  yet  been 
awarded.  All  bids  have  been  rejected  and  the 
work  is  readvertised  for  Nov.  29. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
25,  by  Board  of  County  Commissioners,  In- 
dianapolis, Ind.,  for  the  construction  of  a 
bridge  over  Crooked  Creek.  Albert  Sahm  is 
auditor  of   Marion   County. 

The  contract  for  the  construction  of  the  new 
steel  bridge  over  the  St.  Joseph  River  at 
Bristol,  Ind.,  has  been  awarded  the  Elkhart 
Iron  &  Bridge  Co.  at  $15,500.  The  structure 
will  be  257  ft.  long  and  30  ft.  wide  with  5-ft. 
sidewalks  on  either  side,  and  will  consist  of 
four  spans  vifith  concrete  floor.  By  terms  of 
the  contract  the  bridge  company  will  take  the 
old  bridge  at  $1,500. 

Iowa. 

City  of  Fort  Dodge,  la.,  has  under  consid- 
eration the  construction  of  a  temporary  wooden 
bridge  to  span  the  Des  Moines  River,  at  a 
cost  of  $2,000,  to  effect  communication  between 
that  place  and  West  Fort  Dodge. 

A  proposition  was  submitted  to  the  voters 
of  Mount  Vernon,  la.,  on  November  8,  to  lev^- 
a  tax  for  the  construction  of  a  bridge  across 
Cedar  River  at  a  point  about  a  mile  and  a 
half  above  Ellis  Park.  The  cost  of  the  work 
according  to  a  rough  estimate,  is  $50,000. 

Kansas. 

The  Santa  Fe  System  has  planned  to  renew 
bridge  No.  10,  on  the  Southern  Kansas  Divis- 
ion, at  a  cost  of  $18,000. 

The  Topeka  Bridge  &  Iron  Co.,  of  Topeka. 
Kan.,  has  been  awarded  the  contract  by  the 
County  Commissioners  at  Earned,  Kan.,  for 
the  construction  of  an  80  ft.  concrete  arch  at 
Rozel,  with  an  18  ft.  roadway  for  $-5,365.  The 
work  includes  excavating,  pile  driving  and 
cement  work.  Bids  were  opened  Nov.  15. 
A.  W.   Shady  is   Commissioner. 

Kentucky. 

Two  contracts,  according  to  advices  from 
Owensboro,  Kj'.,  have  been  awarded  the  Vin- 
cennes  Bridge  Co.,  one  at  $2,360.  for  the  erec- 
tion of  three  32-ft.  steel  leg  bridges  with  con- 
crete floor  and  wings  on  the  Hartford  Road : 
the  other  for  the  removal  of  thi  big  iron 
bridge  at  Curdsville  to  Smock's,  at  a  point 
about  4  miles  up   Delaware  Creek,  for  $1,340. 

Maryland. 

Advices  from  Elkton,  Md.,  state  that  sev- 
eral surveyors  are  making  a  survey  for  the 
proposed  removal  of  the  iron  bridge  over  Big 
Elk  Creek,  at  the  foot  of  Bridge  St.,  to  a 
point  several  hundred  feet  further  up  the 
stream. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 


4Q 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  21. 


Massachusetts. 

City  Council  of  North  Attleboro,  Mass.,  has 
under  consideration  the  improvement  of  a 
number  of  bridges  throughout   the  place. 

Minnesota. 

Officials  of  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie  Ry.  have  notified  the  county  officials 
that  immediate  steps  will  be  taken  toward  the 
construction  of  the  $10,000  concrete  viaduct 
over  its  tracks  on  Arcade  St.,  St.  Paul,  Minn. 

Missouri. 

An  election  will  be  held  December  5  at  the 
city  of  Springfield,  Mo.,  at  which  a  vote  will 
be  cast  upon  the  proposition  to  issue  $100,000 
of  bonds  for  the  construction  of  bridges  and 
culverts  and  improvement  of  streets. 

Officials  of  the  Wabash  R.  R.  have  under 
contemplation  the  matter  of  constructing  a 
viaduct  over  their  tracks,  to  allow  the  opening 
of  Storm  Ave.,  in  Maryville,  Mo. 

Detailed  plans  have  been  received  by  the 
Board  of  Public  Improvements  for  the  Comp- 
ton  Ave.  viaduct,  St.  Louis,  Mo.  A  meeting 
of  the  E.xecutive  Committee  of  the  Terminal 
R.  R.  Association,  which  is  to  build  the  struc- 
ture, will  be  held  soon  and  the  contract  let. 
The  work  will  be  entirely  of  reinforced  con- 
crete, except  only  the  roadway. 

Montana. 

•J"Bids  will  be  received  until  December  7  by 
Board  of  County  Commissioners,  Virginia 
City,  Mont.,  for  the  construction  of  the  pro- 
posed bridge  over  the  Madison  River. 

The  County  Commissioners  at  Missoula, 
Mont.,  recently  awarded  the  contract  for  the 
construction  of  the  proposed  bridge  over  the 
Nine  Mile  Creek  near  its  mouth  to  O.  E. 
Peppard,  Missoula,  Mont.,  at  $2,880.  The 
structure  will  have  an  80-ft.  span  on  concrete 
piers.     The  roadway  will  be  16  ft.  wide. 

Nebraska. 

Material  has  been  shipped  to  Omaha,  Neb., 
for  the  construction  of  a  new  bridge  to  be 
erected  by  the  Great  Western  R.  R.  over  its 
tracks  on  Mason  and  Nineteenth  Sts.  It  is 
said  that  work  will  begin  at  once. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Omaha,  Neb.,  ordering  the  con- 
struction of  a  new  viaduct  over  the  railroad 
tracks  on  Eleventh  St.,  and  it  is  reported  that 
the  railway  company  will  oppose  the  move- 
ment. Plans  have  also  been  submitted  for  the 
construction  of  the  Locust  St.  viaduct  by  the 
citv  engineer,  and  the  cost  of  the  work  is 
est'imated  at  $80,000. 

New  Jersey. 

Upon  the  recommendation  of  the  Joint 
Bridge  Committee,  the  Board  of  Freeholders, 


Newark,  N.  J.,  has  instructed  the  County  Eng'- 
neer  to  prepare  plans  for  the  construction  of 
the  proposed  new  bridge  over  the  Passaic 
River  at  Bridge  St. 

New   Mexico. 

The  Santa  Fe  System  has  appropriated  "54,800 
to  provide  an  addition  of  two  stringers  to 
each  bridge  between  Roswell  and  Carlsbad, 
New  Mexico. 

New  York. 

tBids  will  be  received  until  2  p.  m.,  Nov.  30, 
by  Henry  S.  Thompson.  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  1904  Park 
Row  Bldg.,  New  York,  for  painting  bridges 
in  the   Westchester  County  Watershed. 

The  contract  for  the  construction  of  the 
Franklin  St.  Bridge,  Syracuse,  N.  Y.,  men- 
tioned in  our  last  issue,  has  been  awarded 
to  the  Steel  Storage  &  Elevator  Construction 
Co.,  730  Main  St.,  Buffalo,  N.  Y.,  at  $38,245. 
Winslow  M.  Mead  is  Deputy  Supt.  of  Public 
Works,  Albany,  N.  Y. 

It  has  been  decided  by  the  courts  that  the 
town  of  Leray,  i\.  Y.,  will  be  obliged  to  assist 
the  town  of  Rutland  in  building  a  bridge  across 
the  Black  River  below  Black  River  Village, 
upon  the  new  state  road  to  Carthage,  at  an 
estimated  cost  of  $10,000. 

North  Carolina. 

At  a  meeting  of  the  Board  of  County  Com- 
missioners, Greensboro,  N.  C,  it  was  decided 
to  give  a  contract  for  the  construction  of  a 
steel  bridge  over  the  North  Buffalo  Creek, 
which  runs  across  Summit  Ave.  at  White  Oak, 
to  replace  the  old  wooden  structure.  The  cost 
of  the  improvement  will  be  approximatelv 
$1,600. 

Ohio. 

It  is  reported  in  Cleveland,  O.,  that  the  City 
Council  of  that  place  has  under  consideration 
the  alteration  of  the  Central  Viaduct,  making 
it  a  high  level  bridge.  The  work,  which,  it  is 
estimated,  will  require  an  expenditure  of  $4.50.- 
000,  will  be  taken  up  next  year.  Robert  Hoff- 
man is  City  Engineer. 

The  contract  for  the  construction  of  the 
substructure  of  the  proposed  bridgfe  on  Dun- 
ham Road,  near  Cleveland,  O.,  will  probably 
be  let  to  T.  B.  Husband,  .3706  E.  71st  St., 
Cleveland;  the  superstructure  to  Riverside 
Iron  Co.,  Martins  Ferry,  O.  John  F.  Golden- 
bogen  is  Clerk  of  the  Board  of  County  Com- 
missioners. 

Oklahoma. 

The  Topeka  Bridge  &  Iron  Co.  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners for  the  construction  of  the  steel  and 
concrete  bridge  over  the  North  Canadian 
River   between   Oklahoma   City  and    Packing- 


town,  at  $55,000.  The  structure  will  have  a 
CO-ft.  roadway  and  will  have  also  a  double 
track  car  line. 

Pennsylvania. 

The  Borough  of  Edwardsville,  according  to 
advices  from  Wilkesbarre,  Pa.,  has  recently 
appropriated  $2,000  for  the  construction  of  a 
new  bridge  on  Main  St. 

South  Carolina. 

^Bids  will  be  received  until  noon,  Decem- 
ber 1,  by  W.  B.  Wilson,  Jr.,  County  Attorney, 
Rock  Hill,  S.  C,  for  the  necessary  labor  and 
material  for  the  construction  of  a  steel  bridge 
over  the  Catawba  River  between  York  and 
Lancaster  Counties.  The  structure  will  be  ap- 
proximately 1,200  ft.  long 

Texas. 

The  Santa  Fe  Ry.  Co.  has  made  arrange- 
ment for  the  erection  of  a  $12,000  viaduct 
over  its  main  line  tracks  in  the  city  of  Belton, 
Texas. 

At  the  election  recently  held  at  Richmond. 
Tex.,  the  bond  issue  to  build  steel  bridges 
across  the  Brazos  at  Thompson  and  Orchard 
carried  by  a  good  majority. 

Virginia. 

Advices  from  Petersburg,  Va.,  state  that  the 
Walnut  Hill  Corporation  has  awarded  a  con- 
tract to  the  Roanoke  Bridge  &  Iron  Co.  for  the 
superstructure  of  the  viaduct  to  be  erected 
across  the  valley  of  Lieutenant  Run.  The 
structure,  which  will  run  from  the  southern 
terminus  of  Sycamore  St.  to  the  corporation's 
property  south  of  the  city,  will  be  of  steel  and 
concrete,  600  ft.  long,  and  will  cost  bctweerj 
$40,000  and  $50,000. 

Washington. 

Engineering  Department  of  the  Great  North- 
ern Ry.  has  completed  plans  for  the  construc- 
tion of  the  proposed  steel  and  concrete  bridge 
over  their  tracks  at  the  junction  with  Walnut 
St.,  in  Spokane,  Wash.  The  cost  of  the  im- 
provement is  estimated  at  $25,000  or  $30,000. 

The  County  Commissioners,  at  a  special  ses- 
sion at  North  Yakima,  Wash.,  voted  to  con- 
struct two  new  bridges,  one  across  the  Sunny- 
side  Canal  on  the  Hanover  Road  and  the 
other  across  the  Cowiche  River  at  Paintet 
Rocks.  -The  total  cost  of  the  work  will  b; 
upward  from  $30,000.  Bids  for  the  work  will 
be  advertised  at  once. 

Wisconsin. 

As  mentioned  in  our  last  issue,  a  special  elec- 
tion was  held  at  Janesville,  Wis.,  to  vote  on 
the  proposition  of  constructing  two  bridges, 
one  at  Fourth  .'\ve.  and  the  other  at  Racin» 
St.,  to  cost  $25,000  and  $17,000,  respectively. 
The  proposition  carried  by  a  large  majority. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

The  city  council  of  Montgomery,  Ala.,  has 
decided  to  pave  Madison  Ave.,  from  Bain- 
bridge  St.,  to  the  city  limits,  with  bitulithic. 

Mobile  County,  Mobile,  Ala.,  has  voted  the 
issuance  of  bonds  to  the  amount  of  $-500,000 
for   road   construction. 

The  county  commissioners  at  Bay  Minette, 
Ala.,  have  passed  upon  several  new  roads  to 
be  opened  in  the  county.  Two  will  pass  near 
Robertsdale.  One  will  be  opened  from  the 
section  line  north  of  Robertsdale  to  the  Pensa- 
cola  road,  about  six  miles  away,  and  the  oth- 
er on  the  section  line  to  the  south  of  Roberts- 
dale  and  running  to  the  Pensacola  road.  A 
third  road  will  be  opened  from  Foley  to  Mag- 
nolia Springs,  a  distance  of  six  miles. 

Arkansas. 

^Bids  will  be  received  until  December  5, 
by  Directors  of  Road  Improvement  District 
No.  3,  Pine  Bluff,  Ark.,  for  constructing  and 
repairing  9.6  miles  of  gravel  road  together 
with  necessary  culverts  and  cross  drains.  The 


cost  is  estimated  at  $41,000.  W.  J.  Parkes, 
107y2  Main  St.,  Pine  Bluff,  Ark.,  is  Engineer 
of  the  District. 

California. 

Flinn  &  Traecy  of  San  Francisco,  Cal.,  have 
been  awarded  the  contract  by  Maj.  George 
McWilliamson,  Constructing  Quartermaster, 
Fort  Mason,  Cal.,  for  constructing  asphalt 
road  between  Lombard  St.  gate  and  guard- 
house, Presidio  of  San  Francisco,  for  $9,900. 
Bids  were  opened  Oct.   14. 

The  highway  commission  has  asked  the 
board  of  supervisors  of  Los  Angeles,  Cal., 
to  purchase  1,400  tons  of  rock  for  use  on  a 
portion  of  the  Long  Beach  Blvd.,  and  the 
saine  amount  for  use  on  Willow  St. 

The  board  of  supervisors  at  Sacramento, 
Cal..  has  taken  steps  to  acquire  a  strip  of 
lanil  20  ft.  wide  along  40th  St.,  from  Magnolia 
to   C\  press  Ave.,   Oak   Park. 

Faircbild,  Gilmore,  Wilton  Co.,  has  been 
awarded  a  contract  in  San  Diego,  Cal.,  for 
paving  D  St.,  from  15th  to  25th  Sts.,  for  $26,- 
131. 


The  board  of  supervisors  and  the  people  of 
La   Canada   and   La    Crescenta,    Cal.,   recently 
held  a  meeting  to  discuss  the  proposed  high- 
way connecting  Pasadena  with  La  Canada  via 
Devil's  Gate.    It  was  decided  to  build  the  road. 
The  supervisors  will  also  build  a  50-ft.  road  j 
extension  from  Linda  Vista  on  the  west  bank  i 
of  the  Arroyo   Seco  to  connect  with  the  La  i| 
Canada  road  at  Devil's  Gate. 

Colorado. 

The  board  of  aldermen  of  Denver,  Colo,, 
has  passed  two  resolutions  providing  for 
new  driveway  on  the  south  bank  of  Cherf 
creek.  One  opens  for  street  purposes,  a  strip  I 
of  land  on  the  south  bank  of  Cherry  creek  j 
from  Broadway  to  Downing.  The  other  pro- 
vides for  an  appropriation  of  $97,739  for  the  j 
purchase  of  a  right  of  way  for  a  boulevard  on  I 
the  same  side  of  Cherry  creek  from  Broad- j 
way  to  West  Colfa.x. 

Georgia. 

The   citizens   of   Troup    County,    Lagrange,| 
Ga.,  have  voted  the  issuance  of  bonds  in  th^ 


Items  marked  thus  •i'  indicate  work  now  open  for  bids. 


NovcnihiT  23,   1910. 


ENGINEERING-CONTRACTING 


41 


sum  of  $200,000  for  the  construction  of  roads. 
W.  T.  Tuggle  is  clerk. 

The  Southern  Paving  Co.,  is  now  working 
on  a  $_'0(i.OliO  paving  contract  in  Macon,  Ga. 
The  contract  calls  for  lOO.OiiO  ,sq.  yds.  of  brick 
laid  on  concrete  foundation  with  stone  curl) 
and  pitch  tiller.  Engineer  C.  C.  Anderson 
of  Macon  has  charge  of  the  work. 

Idaho. 

The  city  of  Boise,  Ida.,  has  sold  bonds 
in  the  sum  of  $12,830  for  the  paving  of  Front 
St. 

Illinois. 

Work  on  the  plans  for  a  boulevard  in  12th 
St.,  connecting  Chicago's  West  Side  with  the 
lake  front,  have  been  begun  by  the  board  of 
local  irnprovements  of  Chicago.  A  corps  of 
10  engineers  and  surveyors  has  been  or- 
ganized to  make  an  extensive  survey.  Albert 
F.    Keeney   is   president   of   the   board. 

The  street  and  alley  committee  of  the  city 
council  of  Moline,  111.,  is  considering  a  propo- 
sition from  John  D.  Cadv  for  the  improve- 
ment of  the  tract  of  land  just  opened  by  him. 
.\  road  which  runs  from  about  11th  Ave., 
nearly  to  the  city  limits  will  be  opened. 

An  ordinance  is  being  prepared  in  Peoria, 
111.,  providing  for  the  widening  of  East  Ne- 
braska St.,  on  the  south  side  for  -SO  ft.  for  a 
block  and  one-half  next  east  of  California  Ave. 
An  ordinance  is  also  being  prepared  for  the 
paving  with  brick  the  alley  from  Glendale  to 
Glen  Oak  .\ve.,  and  between  Main  and  Mon- 
son  Sts. 

The  board  of  local  improvements  of  Peoria, 
111.,  has  passed  a  resolution  providing  for  the 
paving  of  South  St..  with  brick  to  a  width  of 
30  ft.  from  Adams  to  Water  Sts. 

The  Wisconsin  Granite  Co..  -520  Chamber  of 
Commerce,  Chicago,  has  been  awarded  the 
contract  for  furnishing  and  delivering  1,000 
cu.  j'ds.  of  No.  2  granite  blocks  to  the  35th 
St.  yard.  Chicago,  111.,  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  Room  705 
City  Hall.  The  contract  price  is  $1.75  per 
cu.  yd. 

Indiana. 

^Bids  will  be  received  until  2  p.  m.,  Decem- 
ber 7,  by  the  Commissioners  of  Howard 
County  at  Kokomo,  Ind.,  for  the  construction 
of  certain  gravel  roads  in  Center  Township 
and  one  on  line  dividing  Harrison  and  Honey 
Creek  Townships.    A.  B.  Easterling  is  Auditor 

^Bids  will  be  received  until  2  p.  m.,  Decem- 
ber G,  by  Commissioner  of  Miami  County. 
Peru.  Ind.,  for  the  construction  of  three  gravel 
roads  in  Washington  Township.  Charles  Gris- 
wold  is  Auditor  of  the  county. 

4*Bids  will  be  received  until  11  a.  m.,  Decem- 
ber 5.  by  Commissioners  of  Scott  County  at 
Scottsluirg,  Ind.,  for  the  construction  of  two 
gravel  roads  in  Lexington  Township.  Frank 
Gardner  is   Auditor  of  the  county. 

•J«Bids  will  be  received  until  10  a.  m.,  De- 
cember 7,  by  Board  of  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  roads 
m  Harrison  and  Boone  townships ;  also  road 
on  line  between  Harrison  and  Bethlehem 
townships.  George  W.  Cann  is  Auditor  of 
Cass  County. 

^•Bid.s  will  be  received  until  10  a.  m.,  Dec. 
6,  by  Board  of  County  Commissioners,  Wa- 
bash, Ind..  for  the  construction  of  gravel 
roads  in  Paw  Paw  and  Noble  townships.  J. 
P.  Noftzger  is  Auditor  of  Wabash  county. 

+Bids  will  be  received  until  1  p.  m.,  De- 
cember 6,  by  Board  of  County  Commissioners. 
Wabash,  Ind.,  for  the  construction  of  gravel 
roads  in  Chester  and  Paw  Paw  townships. 
I.  P.  Noftzger  is  Auditor  of  Wabash  County. 

^Bids  will  be  received  until  10  a.  m.,  De- 
cember il.  by  Board  of  County  Commissioners, 
Crawfordsville,  Ind.,  for  the  improvement  of 
a  public  highway.  Bennett  B.  Engle  is  Audi- 
tor of  Montgomery  County. 

^Bids  will  be  received  until  10  a.  m.,  De- 
cember 6,  by  county  Commissiners  at  Logans- 
port,  Ind.,  for  the  construction  of  two  roads 
in  Boone  township.  George  W.  Cann  is  Audi- 
tor of   Cass  County. 

•{•Bids  will  be  received  until  noon.  Decem- 
ber 5,  by  commissioners  of  Lake  County,  at 
Crown    Point.    Ind.,    for    the    construction    of 


gravel  roads  in  Calumet  and  North  gravel 
roads  in  Calumet  and  North  townships.  Chas. 
A.  Johnson  is  Auditor. 

^Bids  will  be  received  until  noon,  Decem- 
ber 6,  by  Board  of  Commissioners,  Jasper. 
County,  Rensellaer,  Ind.  (readvertisement  of 
bids  called  Nov.  9),  for  the  construction  of 
five  stone  roads  in  Keener  township.  J.  N. 
Leatherman  is  Auditor. 

Daniel  Showalter  &  Son,  of  Thome  St., 
Wabash,  Ind.,  have  been  awarded  the  contract 
by  the  city  of  Wabash  for  the  resurfacing  of 
Thorne  St.  with  crushed  stone  to  the  depth 
of  7  ins.  for  $1,30  per  lin.  ft.  Bids  were 
opened  Nov.  14. 

The  citizens  of  Gary,  Ind.,  have  petitioned 
the  county  commissioners  to  improve  15th 
and  25th  Aves.,  from  the  present  limits  of 
the  streets  west  to  Clark  Road.  The  com- 
missioners will  consider  the  matter  at  a  meet- 
in.ir  tn  be   held   December  5. 

The  Board  of  County  Commissioners,  Wa- 
bash, Ind.,  has  awarded  a  contract  to  Henry 
Keefer  of  Huntington,  Ind.,  for  the  construc- 
tion of  a  gravel  road  in  Lagro  township. 
Bids  were  opened   November  f). 

Macclin  Bros.,  of  Marion,  Ind.,  have  been 
awarded  the  contract  by  the  county  commis- 
sioners at  Wabash,  Ind.,  for  the  construction 
of  two  gravel  roads  in  Lagro  township.  Bids 
were  opened  November  0. 

All  bids  received  by  the  commissioners  of 
Allen  County,  Fort  Wayne.  Ind.,  on  Novem- 
ber 12,  for  the  construction  of  a  stone  road 
in  Maumee  township,  have  been  rejected  as 
being  above  the  estimate.  Geo.  W.  Linde- 
muth  is  auditor. 

The  county  commissioners  at  Rushville, 
Ind..  have  awarded  gravel  road  contracts 
amounting  to  approximately  $40,000,  as  fol- 
lows :  J.  F.  Pierce,  Leisure  road  between 
Posey  and  Ridley  to\vnships,  $0,700:  Wilk  & 
Co.,  Rushville,  Offutt  road  in  Posey  town- 
ship, $11,992.  and  for  the  Walker  road  in 
Ripley  township  for  $7,908;  Amos  W.  Stevens, 
George  road  in  Noble  township,  $19,240. 

Kansas. 

A  resolution  has  been  presented  to  the  city 
council  of  Chanute,  Kan.,  declaring  it  the  in- 
tention of  the  city  to  proceed  with  macadamiz- 
ing Kansas  Ave.,  from  Main  to  Seventh  Sts., 
for  a  width  of  not  more  than  36  ft. 

According  to  advices  from  Hutchinson, 
Kan.,  the  farmers  of  North  Hays  township 
are  petitioning  the  county  commissioners  for 
four  miles  of  improved  road. 


Kentucky. 

The  city  of  Lexington,  Ky.,  has  voted 
against  the  issuance  of  bonds  to  the  amount 
of  $-525,000  for  street  improvements.  John 
Skain  is  Mayor. 

The  city  of  Lexington,  Ky.,  will  improve 
portions  of  Broadway  and  East  3rd  St.,  by 
constructing  concrete  sidewalks,  curbs  and 
gutters.    John  Skain  is  Mayor. 

Louisiana. 

•{•Bids  will  be  received  until  1  p.  m.,  No- 
vember 29,  by  Board  of  Commissioners,  Port 
of  New  Orleans,  La.,'  for  paving  on  river 
front  from  Thalia  to  Bienville  Sts.,  with  small 
granite  blocks  on  concrete  foundation.  Hugh 
McCloskey,  200  New  Orleans  Court  Bldg.,  is 
President  of  the  Commission. 

•{•Bids  will  be  received  until  11  a.  m.,  De- 
cember 7,  by  George  B.  Davis,  .Acting  Quar- 
termaster. 416,  Hibernia  Bank  Bldg.,  for  the 
construction  of  roads  and  walks  at  Fort  St. 
Philip,  La. 

The  City  Council  of  Crowley,  La.,  has 
awarded  the  contract  for  the  construction  of 
33,000  sq.  ft.  of  concrete  street  crossings  to 
De  Jersey  &  Barnard  of  Jennings,  La.,  for 
$.28  per  sq.   ft. 

Maryland. 

No  bids  were  received  Nov.  15  as  adver- 
tised for  by  the  County  Commissioners  at 
Annapolis,  Md.,  for  the  improving  of  the 
public  highway  from  Shipley  Station,  1% 
miles  south,  known  as  the  .Annapolis  Road, 
Sec.  2.     S.  O.  Filghman  is  County  Clerk. 

The  Board  of  Estimates  of  Baltimore,  Md., 
will    set    aside    $500,000    out    of    the    Jones' 


Falls  loan  for  work  to  be  done  on  the  road 
known  as  Jones'  Falls  Road.  Plans  are  to 
be  drawn  up,  experts  will  be  employed  and 
it  is  proposed  to  start  work  early  next  year. 

Michigan. 

The  citizens  of  Berrien  County,  St.  Joseph, 
Mich.,  have  voted  in  favor  of  the  good  roads 
proposition.  James  M.  Ball,  President  of  the 
Berrien  County  Good  Roads  Association  is 
interested. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  No- 
vember 28  by  Board  of  Public  Works,  St. 
Paul,  Minn.,  for  the  grading  of  Edmund  St., 
from  -Albert  Ave.,  to  Hamline  Ave.  R.  L. 
Gorman   is   Clerk  of  the   Board. 

•{•Bids  will  be  received  until  2  p.  m.,  No- 
vember 28,  by  Board  of  Public  Works,  St. 
Paul,  Minn.,  for  the  grading  of  Selby  Ave. 
from  Marlboro  .Ave.  to  Cleveland  Ave.  R. 
L.  Gorman  is  Clerk  of  Board  of  Public  Works. 

•{•Bids  will  be  received  until  2  p.  m.,  No- 
vember 28,  by  Board  of  Public  Works,  St. 
Paul,  Minn.,  for  the  grading  of  Hamline 
Ave.,  from  Marshall  .Ave.  to  Iglehart  .Ave., 
in  said  city.  R.  L.  Gorman  is  Clerk  of  Board 
of    Public    Works. 

^Bids  will  be  received  until  8  p.  m  ,  Decem- 
ber 1.3,  by  A.  M.  Childs,  City  Clerk,  Crookston, 
Minn.,  for  paving  the  following  streets :  -Ash 
St.,  from  Houston  .Ave.  to  Third  St.,  includ- 
ing 7,143  sq.  yds.:  E.  Third  St.,  from  Broad- 
way to  Elm  St.,  including  2..381  sq.  yds. 

The  City  Council  of  Minneapolis,  Minn., 
has  designated  approximately  151.01.3  sq. 
yds.  of  paving  to.be  laid  during  1011,  which 
will  cost  about  $300,000. 

Missouri. 

.A  meeting  of  farmers  was  held  recently 
in  the  Courthouse  at  Liberty.  Mo.,  to  dis- 
cuss good  roads  for  the  county,  and  espe- 
cially to  take  initial  steps  towards  building 
a  rock  road  from  Liberty  to  Kansas  City. 

The  Savannah  Tnterurban  Line  has  appro- 
priated the  east  Savannah  road  for  a  dis- 
tance of  four  miles  to  the  cities  of  St.  Jo- 
seph and  Savannah,  for  the  construction  of 
a  macadam  road  between  those  two  cities. 

An  election  will  be  held  in  Springfield.  Mo., 
on  December  5  to  vote  on  the  issuance  of 
$100,000  worth  of  bonds  for  street  improve- 
ment, bridges  and  culverts.  Robert  E.  Lee 
is   Mayor. 

Nebraska. 

Contracts  for  the  paving  of  the  alley  be- 
tween 22nd  and. 23rd  Sts.,  and  J  and  K,  the 
alley  between  24th  and  27th  and  E  and  F 
Sts.,  from  South  Omaha,  Neb.;  also  for  the., 
paving  of  22nd  St.,  from  B  to  D  St..  have' 
been  awarded  to  James  Parks.  The  Nation- 
al Construction  Co..  received  the  contract  for 
the  paving  of  the  alley  between  24th  and  2.5th 
Sts.,  and  L  and  M,  and  for  the  paving  of 
36th  St.,  from  Q  to  Harrison  St. 

New  Jersey. 

The  Board  of  Freeholders  at  Newark,  N. 
J.,  has  awarded  the  following  contracts :  For 
the  grading  and  paving  of  Union  Ave.,  Belle- 
ville, from  Joralemon  St.,  to  Avondale  road, 
to  Phillip  and  Pete  Jannarone,  $13,435;  grad- 
ing and  paving  Gregory  Ave.,  West  Orange, 
from  Mt.  Pleasant  Ave.,  to  Luddington  road, 
Donato  Fusco,  $13,8-33;  resurfacing  Green 
Brook  Road,  Caldwell,  R.  C.  McMains,  $1.- 
297:  laving  a  24-in.  pipe  for  8,000  ft.  along 
Westville  .Ave..  Caldwell,  and  for  16.000  ft. 
along  Bloomfield  .Ave.,  Verona,  to  John  Bar- 
ben,  at  $1  per  ft.,  and  $20  each  for  catch 
basins. 

The  City  Council  of  Westfield,  N.  J.,  on 
November  11  awarded  contracts  for  street 
improvements  as  follows:  Contract  No.  1, 
Weldon  Contracting  Co.,  Rahway.  N.  J. ; 
Contract  No.  2,  Daniel  Donovan,  1 10  West 
25th  St.,  Bavonne,  N.  J.:  Contract  No.  3, 
Monroe  Paving  Co..  509  Betz  Bldg.,  Phila- 
delphia, Pa.     Lloyd  Thompson  is  Town  Clerk. 

.Alex  T.  Milmoe  has  been  awarded  contracts 
by  the  Board  of  Street  and  Water  Commis- 
sioners of  Newark,  N.  J.,  for  grading,  curb- 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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ing  and  flagging  Hillside  Ave.,  New  York 
.•\ve.,  and   Parkhurst  St. 

The  city  of  Newark,  N.  J.,  has  awarded  a 
contract  to  Van  Keuran  &  Son  at  $,5,.578,  for 
the  paving  of  Hedden  Place,  from  Orange 
City  line,  with  granite  block  on  a  concrete 
base. 

The  Standard  Bitulithic  Co..  has  been 
awarded  a  contract  in  Newark,  N.  J.,  for  the 
paving  of  13th  Ave.,  from  South  10th  St., 
to   South  12th   St.,  with  asphalt,   for  $t,987. 

New  York. 

Men  in  the  employ  of  the  State  Department 
of  Highways  of  New  York  have  been  making 
surveys  and  staking  out  the  road  between 
Stafford  and  Batavia,  preparatory  to  the  build- 
ing of  the  state  road,  which,  when  completed 
will  be  a  continuous  line  between  the  cities 
of  Buffalo  and  Rochester. 

North   Carolina. 

The  city  of  High  Point,  N.  C,  is  consider- 
ing issuing  bonds  to  the  amount  of  $100,000 
for  improvement  and  extension  of  streets, 
water,  electric  light  and  sewerage  systems. 

Ohio. 

•{•Bids  will  be  received  until  noon,  De- 
cember 9.  by  the  Board  of  County  Commis- 
sioners, Cincinnati,  O.,  for  the  improvement 
under  Specifications  No.  35,  of  Hill  Road, 
near  the  residence  of  Jacob  Stephan  in  Cole- 
rain   township. 

^•Bids  will  be  received  until  noon,  Decem- 
ber 2,  by  the  Board  of  County  Commission- 
ers, Cincinnati,  O.,  for  the  improvement  un- 
der Specification  No.  110,  of  North  Bend 
Road,  from  Harrison  Pike  of  North  Corpora- 
tion line  of  village  of  Cheviot  in  Green  town- 
ship.   Fred  Dreihs  is  Clerk. 

A  resolution  has  been  adopted  by  the  City 
Council  of  Lorain.  O.,  providing  for  the  pav- 
ing of  the  allev  west  of  Broadway  from  Sev- 
enth  St..   to   ibth   St. 

A  new  petition  is  being  circulated  by  the 
residents  of  Blagrove  St..  in  Richwood,  O., 
to  be  presented  to  the  City  Council,  pro- 
viding   for    the    paving    of    that    street. 

Plans  and  specifications  have  been  received 
by  the  City  Council  of  Cincinnati,  O..  for  the 
improvement  with  brick  of  Ross  alley,  be- 
tween Bremen  and  Hamer  Sts. ;  Crim  alley, 
between  McMicken  Ave.,  and  Back  St. ; 
Bardes  alley,  between  Vine  and  Goose  Sts.; 
Abler  alley,  between  Vine  and  Bremen  Sts.; 
Benton  alley,  between  McMicken  Ave.  and 
Hamer  St. ;  Halpin  alley,  between  Linwood 
and  Greist  AVes. ;  GJonker  alley,  between 
Vine  and  Hamer  Sts. ;  Sprecht  alley,  between 
Vine  and  Hamer  Sts. ;  Benton  alley,  between 
Vine  and  Bremen  Sts.,  and  Schede  alley,  be- 
tween Vine  and  Hamer  Sts.  The  council  al- 
so received -approximate  estimates  for  the  im- 
provement with  wood  block  of  Garrard  Ave., 
between  Hopple  and  Elm  Sts.,  at  $8,899,  and 
of  Bent  alley,  between  David  St.  and  Bauer 
Ave.,  with  brick,  at  $1,545, 

Oklahoma. 

Plans  have  been  made  by  Engineer  J.  W. 
Stroud  for  the  paving  of  15  or  20  blocks  of 
streets  in  Pawhuska,  Okla.,  at  an  estimated 
cost  of  _  $2.50  per  yd.  The  material  will  he 
brick  laid  on  a  concrete  foundation  with  pitch 
filler.    The  mayor  has  charge  of  the  work. 


The  Blaine  County  Good  Roads  Association 
of  Watonga,  Okla.,  has  been  incorporated  at 
Guthrie  with  a  capital  stock  of  $.5,000.  Wil- 
liam Cronkhite,  W.  R.  Kelly,  Seymour  Foose, 
J.  M.  Tyler,  W.  B.  Piper,  A.  McBride,  Jesse 
Reeves,  Ed.  S.  Wheelock  and  D.  S.  Delaplane 
are   the   incorporators. 

Oregon. 

The  following  streets  of  Portland,  Ore.,  are 
to  be  paved  to  the  railroad  bridge  at  an  es- 
timated cost  of  $.39,000:  Oregon,  Pacific, 
East  Sixth  and  East  Seventh  Sts.,  eastward. 
These  streets  are  all  located  in  a  paving  dis- 
trict. 

The  following  bids  for  street  improvements 
in  the  city  of  Portland,  Ore.,  were  opened 
by  the  Executive  Board  of  that  city  on  No- 
vember 14 :  East  .52nd  St.,  from  Division  to 
East  Lincoln,  grading  and  concrete  curbs  and 
walks.  J.  M.  Manning,  $3..332;  Macleay  Blvd., 
grading  and  retaining  wall.  Porter  Bros.,  $9,- 
251 :  Fiske  St.,  from  Trenton  St.  to  Columbia 
Blvd.,  grading  and  concrete  curbs  and  walks. 
O.  Paulsen,  $2,332;  Peninsula  Feed  &  Fuel 
Co.,  $2,430;  Missouri  St.,  from  Prescott  to 
Webster  grading  and  concrete  curbs  and 
walks.  O.  Paulsen,  $4,110;  Bechill  Bros.,  $3,- 
.544 ;  Madison  St.,  from  Stout  to  Chapman, 
bitulithic  povement.  Warren  Construction 
Co.,  $.3,776:  Lane  St..  District,  concrete  pave- 
ment. Giebisch  &  Joplin,  $15,244;  Overton 
St.,  from  15th  to  17th,  bitulithic  pavement. 
Warren  Construction  Co.,  $3,fi.38 :  Park  Ave., 
from  King  to  Ford  Sts.,  bitulithic  pavement. 
Warren  Construction  Co.,  $5,870;  East  26th 
St.,  from  Killingsworth  to  Ainsworth,  grading 
and  concrete  curbs  and  walks.  Elwood  Wiles, 
$3,091. 

Pennsylvania. 

The  Barber  .-\sphalt  Co.  has  been  awarded 
contracts  in  Philadelphia.  Pa.,  for  the  pav- 
ing of  .35  streets.  The  bids  of  the  Barber 
Co.  varied  from  $1.40  to  $1.60  per  sq.  yd. 
The  Filbert  Paving  &  Construction  Co.  re- 
ceived the  contracts  for  the  paving  of  10 
streets,  ranging  from  $1..55  to  $1.75  per  sq. 
yd. 

According  to  advices  from  Kittanning,  Pa., 
John  Schaffner,  of  Butler,  has  been  awarded 
the  contract  for  the  construction  of  two  and 
one-half  miles  of  state  road  in  Armstrong 
County.  The  road  is  to  be  of  brick,  12  ft. 
wide,  with  cement  curbing  1  ft.  sq. 

Tennessee. 

Madison  Ave.,  from  Front  St.  to  Bayou 
Gayoso,  a  distance  of  2,340  ft.,  in  Memphis, 
Tenn.,  is  to  be  paved  with  creosoted  wood 
block  at  an  estimated  cost  of  $11,028.  Ennis 
M.  Douglas  is  City  Clerk. 

The  Southern  Roofing  &  Paving  Co.,  of 
Nashville,  Tenn.,  has  been  awarded  the  con- 
tract in  that  city  for  the  construction  of 
granolithic  sidewalks  on  Third,  Fourth.  Fifth 
and  Bridge  Aves.,  Woodland,  Russell  and 
Mark  Sts.,  etc.,  for  9.99  cts.  per  sq.  ft. 

Texas. 

^Bids  will  be  received  until  noon,  Nov.  30, 
by  John  B.  .\she.  County  .■\uditor,  Houston, 
Texas,  for  approximately  2,000  yds.  of  shell 
to  be  delivered  at  Cummings  switch  or  point 
taking   same   freight   rate   for  use  on   Clinton 


Road.   Bidder  must  specify  "pump"  or  "depper 
dredge"  shell. 

Bids  received  Nov.  14  by  John  M.  Murch, 
County  Auditor,  Galveston,  Texas,  for  the 
improvement  of  Seawall  Blvd.,  from  Ave.  H, 
to  IGth  St.,  including  approximately  9,300  sq. 
yds.  of  concrete  curbing,  5,500  ft.  of  10-in 
retaining  wall  and  sidewalks,  have  been  re- 
jected.   The  work  will  be  re-advertised. 

Assistant  General  Caldwell,  at  Austin,  Tex., 
has  approved  an  issue  of  $100,000  of  the  city 
of   Houston    for   street   paving. 

Surveys  and  estimates  have  been  made  for 
the  paving  of  South  Harwood  St.,  in  Dallas, 
Tex.,  from  Forest  Ave.  to  Jackson  St.  Bitu- 
lithic will  probably  be  the  material  to  be  used. 

An  election  will  probably  be  held  in  Bastrop 
Count.v,  Bastrop,  Tex.,  according  to  advices 
from  Elgin,  for  the  issuance  of  bonds  for 
the  purpose  of  constructing  good  roads  either 
in  the  entire  county  or  in  Elgin  precinct. 

Road  District  No.  1  of  Brown  County,  in- 
cludin.g  the  city  of  Brownwood,  Tex.,  voted 
an  additional  road  bond  of  $-50,000  for  road 
improvements  on  November  14.  The  district 
now  has  63  miles  of  graded  roads,  and  about 
35  miles  of  gravelled  roads,  and  with  the  addi- 
tional money  it  is  believed  all  of  the  roads 
may  be  graded  out  to  the  district  line,  and 
about  75  miles  gravelled. 

Precinct  No.  4,  Taylor  County,  .\bilene. 
Tex.,  has  voted  the  issuance  of  bonds  in  the 
sum  of  $100,000  for   road   improvements. 

Utah. 

The  City  Council  of  Logan,  Utah,  has 
awarded  a  contract  to  LeRoy  S.  Hill  for  the 
four  miles  of  paving  to  be  laid  in  the  Third 
Ward. 

The  City  Council  of  Provo,  Utah,  has 
awarded  the  contract  for  the  sidewalk  paving 
of  Third  West  St.,  from  Center  to  Sixth 
South  Sts.,  to  S.  H.  Belman,  for  $1,9.54. 

Virginia. 

The  Town  Council  of  Phoebus,  Va.,  has 
awarded  the  contract  to  construct  macadam- 
ized road  from  Mellen  St.  to  National  Ave., 
through  Willard  Ave.,  a  distance  of  2,400  sq. 
vds.,  to  George  E.  Trice  of  Hampton,  Va.. 
for   $2,000. 

Washington. 

Advices  from  White  Salmon,  Wash.,  state 
that  the  Good  Roads  Club  of  Trout  I^ke, 
at  the  base  of  Mt.  Adams,  has  been  organized. 
A.  J.  Johnson  is  President;  F.  M.  Coate, 
Vice-President,  and  William  Coate.  Secretary, 

Wisconsin. 

The  County  Board  of  Milwaukee  County, 
Milwaukee,  Wis.,  has  set  aside  $100,000  in 
the  budget  for  good  roads  for  the  county 
The  Janesville  plank  road  will  be  the  first 
to  be  improved  and  according  to  James  Shee- 
han.  President  of  the  Board  ;  experts  in  road 
building  will  be  engaged  next  January  to 
begin  work  on  the  plans  so  as  to  have  them 
ready  for  operations  in  May. 

The  Ashland  County  Good  Roads  Associa- 
tion at  Ashland,  Wis.,  has  appointed  a  com- 
mittee of  five  to  draw  up  a  resolution  to  be 
presented  to  the  County  Board  at  its  next 
meeting,  recommending  the  building  of  the 
promised  road  running  south  of  Ashland  to 
Glidden. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

Storm  sewers  are  to  be  constructed  in  the 
north  side  of  Birmingham,  Ala.,  at  an  esti- 
mated cost  of  $150,000.  A  large  sewer  is  to  be 
constructed  to  drain  the  section  from  Eighth 
Ave.,  across  the  Frisco  tracks,  which  carries 
off  all  the  watershed  for  the  whole  Northside 
hill. 

Arkansas. 

The  federal  court  at  Fort  Smith.  Ark.,  has 
ordered  that  city  to  pay  $422,000  for  a  plant 


owned  by  a  private  water  company,  and  the 
city  must  also  pay  $100,000  for  new  extensions 
to  the  plant. 

California. 

The  city  trustees  of  Chico,  Cal.,  have  ac- 
cepted the  plans  and  specifications  for  the 
storm  sewer,  which  will  cost  about  $35,000. 

The  board  of  public  works  of  Oakland,  Cal., 
has  awarded  a  contract  to  J.  F.  Greane'y  for 
the  construction  of  a  sewer  on  Market  St.. 
from  Second  to  Seventh. 


Items  marked  thus  •}•  indicate  work  now  open  for  bids. 


Scott  &  Farley,  Bacon  Bldg.,  Oakland,  Cal., 
have  been  awarded  the  contract  in  that  city  for 
the  construction  of  a  sewer  in  14th  Ave.  and 
Bruce  St.,  froin  East  24th  St.  to  East  38th  St 
Bids  were  opened  Nov.  2.  James  W.  Nelson 
is  secretary  of  the  board  of  public  w-orks. 

The  following  bids  were  received  Nov.  7 
by  the  city  of  Roseville,  Cal.,  for  the  construc- 
tion of  tne  proposed  sewer  system :  C.  D. 
Vincent,  Oakland,  $42,835;  Latonrette  &  Fical 
Co.  of  Sacramento,  $48,482:  D.  W.  Pierson, 
Sacramento.  $50,866;  John  Heaney.  Oakland, 
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$o3,000 ;  Federal  Construction  Co.  of  San 
Francisco,  .foT,900 :  Contra  Construction  Co. 
<if  OaklancL_$o9,4.jU;  Clark  &  Ilenery  of  Sac- 
ramento. $75,740.  There  were  several  other 
hills  for  different  parts  of  the  system,  such  as 
the  excavation,  the  pipe,  etc.  It  has  been  rec- 
ommended that  the  contract  be  awarded  to  C. 
D.  Vincent. 

Colorado. 

The  city  council  of  Colorado  Springs,  Colo., 
.has  established  storm  sewer  district  No.  1. 
The  district  includes  practically  all  of  the  ter- 
ritory between  Boulder  St..  on' the  north.  Cos- 
tilla St.,  on  the  south.  Cascade  Ave.,  on  the 
■west,  and  Shock's  Run  on  the  east.  The  trunk 
lines  of  the  storm  sewer  will  run  down  i.^as- 
•cade  Ave.,  Tejon  St.,  Nevada  Ave.,  Weber  St. 
iind  Wahsatcii  Ave.  City  Engineer  Waggoner 
estimated  that  the  Jewer  lines  will  aggregate 
■nearly  five  miles  in  total  length. 

The  city  of  Rocky  Ford,  Colo.,  will  probably 
liold  an  election  within  two  months  to  vote  on 
the  question  of  issuing  bonds  for  completing 
the  Pearl  Springs  and  Faw  water  propositions 
and  bringing  water  to  Rocky  Ford.  It  is  esti- 
mated that  $-200.000  will  complete  the  project. 

Florida. 

Plans  will  soon  be  made  for  the  construc- 
tion of  new  sewers  and  extensions,  estimated 
to  cost  $8,000,  in  West  Palm  Beach.  Fla.  The 
work  includes  8,  10  and  12-in.  mains  and  lat- 
erals. The  contract  ■will  be  let  some  time  after 
Dec.  6.  Franklin  Sheen,  West  Palm  Beach,  is 
the  engineer,  and  Carl  Kettles  is  in  charge  of 
the  work. 

Georgia. 

^Bids  will  be  received  until  3  p.  m.  Dec.  j.2 
Tjy  R.  F.  Maddox.  Mayor,  Atlanta,  Ga.,  for  the 
■construction  of  the  Peachtree  Creek  disposal 
plant,  to  be  located  on  Peachtree  Creek  about 
five  miles  from  the  citv,  the  estimated  cost  of 
which  is  $200,000.  Proposals  will  also  be  re- 
•ceived  at  the  time  and  place  for  the  construc- 
tion of  the  Peachtree  Creek  and  Orme  St. 
intercepting  sewers,  consisting  of  approxi- 
mately seven  miles  of  48-inch  concrete  sewer 
with  the  necessary  manholes,  excavation,  tun- 
neling, culverts,  etc.,  the  estimated  cost  of 
which  is  appro.ximately  $270,000.  Plans  and 
specifications  for  the  above  work  will  be  fur- 
nished by  Messrs.  Hering  &  Fuller,  consulting 
•engineers.  170  Broadway,  New  York  city,  or 
R.  M.  Clayton,  city  engineer,  Atlanta,  Ga.,  on 
■deposit  of  twenty-five  ($25)  dollars,  to  be  held 
until  the  return  of  the  plans  and  specifications. 

The  city  council  of  Thomaston,  Ga..  has  con- 
tracted with  Perry  Andrews  of  Atlanta  to 
bore  a  well  in  that  city  for  the  purpose  of 
securing  a  water  supply.  The  contract  calls 
for  a  minimum  depth  of  350  ft.  and  a  maxi- 
mum depth  of  500  ft. 

Illinois. 

4«Bids  will  be  received  until  2:10  p.  m..  Nov. 
23,  by  board  of  local  improvements,  Pekin. 
111.,  for  the  construction  of  the  Second  District 
sewer.  The  estimated  quantities  of  the  mate- 
rials are  as  follows :  1,956  lin.  ft.  8-in.  vitrified 
tile  pipe  sewer.  1,9'29  lin.  ft.  10-in.  vitrified  tile 
pipe  sewer,  4,789  lin.  ft.  12-in.  vitrified  tile  oipe 
■sewer,  2,749  lin.  ft.  15-in.  vitrified  tile  pipe 
sewer,  6,100  lin.  ft.  18-in.  vitrified  tile  pipe 
sewer,  803  lin.  ft.  20-in.  vitrified  tile  pipe 
sewer,  1,006  lin.  ft.  24-in.  brick  sewer,  1.939 
lin.  ft.  30-in.  brick  sewer.  586  lin.  ft.  36-in.  brick 
sewer,  1  outlet  bulkhead  and  apron,  250  lin.  ft. 
12-in.  cast  iron  pipe.  98  manholes,  131  catch- 
basins  and  connections.  Said  improvement 
shall  be  constructed  and  made  in  accordance 
with  the  ordinance  providinar  for  the  same,  and 
the  maps,  plates,  plans,  profiles  and  specifica- 
tions for  the  same  on  file  in  the  office  of  the 
city  engineer  of  said  city. 

^■Bids  will  be  received"  until  2  p.  m.,  Nov.  23 
by  board  of  local  improvements,  Pekin.  111., 
for  the  construction  of  the  Third  District 
sewer,  including  the  followinp-  approximate 
quantities:  1,491  lin.  ft.  8-in.  vitrified  tile  pipe 
sewer,  510  lin.  ft.  10-in.  vitrified  tile  pipe  sewer. 
fl,477  lin.  ft.  12-in.  vitrified  tile  pipe  sewer. 
6,137  lin.  ft.  15-in.  vitrified  tile  pipe  sewer. 
17,742  lin.  ft.  18-in.  vitrified  tile  nipe  sewer. 
1.106   lin.    ft.    20-in.    vitrified    tile   pipe   sewer. 


2,531  liii.  ft.  24-in.  brick  sewer,  2,295  lin.  ft. 
30-in.  brick  sewer,  510  lin.  ft.  36-in.  brick 
sewer,  773  lin.  ft.  42-in.  brick  sewer.  450 
lin.  ft.  48-in.  brick  sewer,  190  manholes,  278 
catchbasins  and  connections,  1  bulkhead  and 
apron,  150  lin.  ft.  16-in.  cast  iron  pipe.  Said 
improvement  shall  be  constructed  and  made 
in  accordance  with  the  ordinance  providing 
for  the  same,  and  the  maps,  plats,  plans,  pro- 
files and  specifications  for  the  same  on  file  in 
the  ofiice  of  the  city  engineer  of  said  city. 

The  citizens  of  Pana,  111.,  recently  held  a 
mass  meeting  for  the  purpose  of  making  some 
arrangements  to^ward  improving  the  water 
supply  of  the  city. 

4*Bids  will  be  opened  by  B.  J.  Mullaney, 
commissioner  of  public  works,  city  of  Chicago 
Room  705,  City  Hall,  Nov.  29,  1910,  for  fur- 
nishing and  delivering  to  the  Roseland  pump- 
ing station,  104tli  St.  and  C.  &  W.  I.  R.  R. 
tracks,  two  cast  iron  suctions  and  glands,  the 
castings  to  be  of  tough  gray  iron  without  ad- 
mixture of  inferior  materials  and  must  be  free 
from  serious  defects,  such  as  blow  holes,  cold 
sheets,  etc. 

Construction  of  sewers  in  Rockwell  St.  and 
.■Mbany  .A.ve.,  Chicago,  111.,  to  facilitate  the 
drainage  of  the  10  sq.  miles  bounded  by  40th 
and  Western  Aves..  West  Kinzie  St.  and  the 
west  fork  of  the  south  branch  of  the  river,  has 
been  ordered  by  the  board  of  local  improve- 
ments. The  board  will  soon  ask  for  bids  for 
the  work,  w-hich  wil  entail  an  expenditure  of 
$810,000.  The  Albany  Ave.  sewer  will  cost 
about  $470,000  and  will  be  four  miles  long. 
The  Rockwell  St.  drain,  five  and  one-half 
miles  long,  will  cost  about  $.340,000.  Albert 
F.  Keeney  is  president  of  the  board. 

The  contract  to  be  awarded  by  the  commis- 
sioners oi  the  Eldred  Drainage  and  Levee 
District,  Carrollton,  111.,  on  Nov.  11,  for  a 
brick  building  for  numping  plant  which  they 
are  erecting,  and  frame  dwelling  for  engineer, 
has  been  postponed  until  spring,  when  the 
work  will  be  readvertised.  Leroy  McFarland, 
Jr.,  is  secretary.  Harman  Engineering  Co., 
120  Fredonic  Ave.,  Peoria.  111.,  engineers. 

Jas.  H.  Roche,  222  E.  31st  St..  Chicago,  III., 
was  low  bidder  for  furnishing  and  laying 
2.000  lin.  ft.  of  house  drain  pipe,  6-in.  internal 
diameter  and  %  in.  in  thickness,  with  an  aver- 
age depth  of  10  ft.,  in  Western  Ave.  from 
Lawrence  .\ve.  to  Montrose  Ave..  Chicago, 
111.,  at  $1,200.  Bids  were  opened  by  Chas.  A. 
V.  Standish.  secretarv.  board  of  local  improve- 
ments, 302  City  Hall. 

Following  are  the  low  bids  and  bidders  as 
received  by  the  Board  of  Local  Improvements, 
city  of  Chicago,  Chas.  A.  V.  Standish  secre- 
tary, for  furnishing  and  laying  water  service 
pipes  in  the  following  streets :  W.  108th  St., 
Wentw^ort-h  Ave.  to  S.  State,  620  lin.  ft.  of 
lead  water  service,  1-in.  internal  diam.,  and 
w-eighing  4  lbs.  per  lin.  ft.,  20  brass  taps  of 
%-in.  internal  diam.,  20  brass  stop  cocks  1-in. 
internal  diam.,  20  spiral  cast  iron  shutoff 
l)oxes  of  the  best  quality.  2%-in.  internal  diam., 
and  5%  ft.  long,  Buffalo  boxes,  16  ft.  out 
from  street  line  end  of  water  service  pipes  15 
ft.  out  from  street  line,  $.64  per  ft.,  Daniel 
Hardin,  31-39  Indiana  Ave.;  S.  Marshfield  Ave.. 
W.  66th  St.  to  W.  67th  St.,  2-58  lin.  ft.  of  lead 
water  service  pipe  of  best  quality,  1-in.  internal 
diam.;  and  weighing  4  lbs.  per  lin.  ft.,  12 
brass  stop  cocks  1-in.  internal  diam.,  12  brass 
taps  -fi-in.  internal  diam.,  12  cast  iron  shutoff 
lioxes  2V2-\n.  internal  diam.  and  5%  ft.  long. 
Buffalo  boxes  13  ft.  out  from  street  line,  end 
of  water  service  pipe  12  ft.  out  from  street 
line  $.66  per  ft.,  Daniel  Hardin ;  S.  Albany 
Ave..  W.  36th  St.  to  W.  •39th  St.,  972  lin.  ft.  of 
lead  water  service  pipe  of  best  quality,  1-in. 
internal  diam.  and  weighing  4  lbs.  per  lin.  ft., 
46  brass  stop  cocks.  1-in.  internal  diam..  46 
brass  taps  %-in.  internal  diam..  46  cast  iron 
shutoff  boxes  2^4-in.  internal  diam.  bV2  ft  ■  long. 
Buffalo  boxes  14  ft.  out  from  street  line,  end 
of  service  pipe  13  ft.  out  from  street  line,  $.62 
per  ft.,  Daniel  Hardin  ;  K.  79th  St.,  Saginaw 
.\ve..  Exchange  Ave..  1,717  lin.  ft.  of  lead 
service  pipe  1-in.  internal  diam.  and  weighin" 
4  lbs.  per  lin.  ft..  67  brass  stop  cocks  1-in. 
internal  diam.,  67  brass  taps  %-in.  internal 
diam.,  67  cast  iron  shutoff  boxes  2V2-'m.  in- 
ternal   diam.    5^-2    ft.    long.    Buffalo   boxes    10 


ft.  out  from  street  line,  end  of  service  pine 
9  ft.  out  from  street  line,  605  cu.  yds.  of  rock 
excavation  under  street  car  tracks,  $1.33  per 
ft.,  Jas.  J.  Rcnn,  367  W.  Chicago  Ave. 

Following  contracts  were  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
Chas.  A.  V.  Standish  secretary,  Nov.  17,  for 
the  construction  of  sewers :  W.  75th  St.,  Stew- 
art Ave.,  Princeton  Ave.,  640  lin.  ft.,  1  ft. 
diam.,  11.5  ft.  deep,  6  manholes  and  4  catch 
basins,  M.  Pontorelli,  4817  W.  Dakin  St..  $1.90 
per  lin.  ft.,  total  bid  $1,216;  W.  Division  St., 
N.  48th  Ave.,  N.  52nd,  2,680  lin.  ft.,  d.  r.  3% 
ft.  diam.,  15  ft.  deep,  $5.50  per  lin.  ft.;  W. 
Division  St.,  N.  52nd  Ave.,  N.  54th  Ave.,  1,380 
lin.  ft.,  d.  r.  2'/i!  ft.  diam.,  14  ft.  deep,  10  man- 
holes and  10  catch  basins,  $;3.75  per  lin.  ft.. 
The  Ryan  Co..  131  La  Salle  St.,  total  bid, 
$19,915;  Phillips  Ave.,  E.  90th  St.,  E.  91st  St., 
(JTO  lin.  ft.,  d.  r.  IVt,  ft.  diam.,  6.5  ft.  deep, 
$1.80  per  lin.  ft.;  Phillips  St.,  R  91st  St.,  E. 
.92nd  St.,  030  lin.  ft.,  d.  r.  1  ft.  diam.,  7  ft. 
deep,  496  cu.  yds.  rock  excavation  at  $3,  Thos. 
Burke,  4648  McLean  Ave.,  $1.40  per  lin.  ft., 
total  bid  $3,576;  Yates  Ave.,  26  ft.  north  of 
line  of  E.  75th  St.,  E.  7.5th  St.  60  lin.  ft..  1  ft. 
diam..  8.5  ft.  deep,  $1.75  per  lin.  ft.;  E.'  75th 
St.,  Phillips  .Ave.,  Pa.xton  Ave.,  1,710  lin.  ft., 
I  ft.  diam.,  8.5  ft.  deep,  $1.75  per  lin.  ft,  14 
manholes  and  13  catch  basins,  365  cu.  yds.  rock 
excavation  at  $3  per  cu.  yd.,  John  W.  Brunt, 
2447  E.  74th  St.,  total  bid,  $4,192;  W.  40th 
PI.,  S.  Kedzie  Ave.,  S.  Albany  Ave.,  675  lin. 
ft  IV4,  ft.  diam.,  12.3  ft.  deep,  $1.65  per  lin. 
ft.;  W.  40th  PI.,  S.  Albany  Ave.,  S.  Sacra- 
mento Ave.,  675  lin.  ft.,  1  ft.  diam.,  10  ft.  deep 
$1.41  per  lin.  ft. ;  W.  41st  St.,  S.  Kedzie  .  ive., 
S.  Albany  Ave.,  675  lin.  ft.,  1V4  ft.  diam.,  12 
ft.  deep,  $1.65  per  hn.  ft.;  W.  41st  St.,  S. 
.VIbany  Ave.,  S.  Sacramento  Ave.,  675  lin  ft., 
1  ft.  diam.,  9.8  ft.  deep,  $1.41  per  lin.  ft  •  W 
41st  ri.,  S.  Kedzie,  S.  Albany  Ave.  675  lin. 
ft.,  IVi  ft.  diam.,  12.7  ft.  deep,  $1.65  per  lin. 
ft.:  W.  41st  PI.,  S.  Albany,  S.  Sacramento 
Ave.,  675  lin.  ft.,  1  ft.  diam.,  10  ft.  deep,  $1.41 
per  lin.  ft. :  W.  41st  PI.,  S.  Kedzie,  S.  .\Ibany, 
675  lin.  ft.,  1%  ft.  diam.,  12.7  ft.  deep,  $1'"" 
per  lin.  ft. ;  W.  41st  PI.,  S.  Albany,  S.  Sacra- 
mento, 675  lin.  ft.,  1  ft.  diam.,  10  ft.  deep, 
$1.41  per  lin.  ft. ;  W.  42nd  St.,  S.  Kedzie  Ave., 
S.  Albany  Ave.,  675  lin.  ft.,  VA  ft.  diam.,  13.5 
ft.  deep,  $1.65  per  lin.  ft.;  W.  42nd  St.,  S. 
Albany  Ave.,  S.  Sacramento  Ave.,  675  lin    ft , 

I  ft.  diam.,  9.5  ft.  deep,  $1.41  per  hn.  ft.;  S. 
Albany  Ave.,  W.  40th  St.,  W.  42nd  PI.,  1,655 
hn.  ft.,  1  ft.  diam.,  9  ft.  deep,  $1.41  per  lin. 
ft..  50  manholes  and  68  catoh  basins,  M.  Pon- 
torelli, total  bid  $10,.595 ;  W.  59th  St.,  S.  Ked- 
zie Ave.,  S.  -Spaulding  .■\ve.,  672  lin.  ft.,  d.  r. 
3  ft.  diam.,  14  ft.  deep.  $5  per  lin.  ft. ;  W.  59th 
St.,  S.  Spaulding,  S.  Roman  Ave.,  670  lin.^ft., 
d.  r.  2V2  ft.  diam.,  13.5  ft.  deep,  $4  per  lin  f t.  ■ 
W.  59th  St.,  S.  Roman  Ave.,  S.  St.  Louis  Ave., 
670  lin.  ft.,  s.  r.  2  ft.  diam.,  12  ft.  deep,  $3 
per  lin.  ft.;  W.  .59th  St.,  S.  St.  Louis  Ave., 
Central  Park  Ave.,  620  lin.  ft..  1  ft.  diam.,  10.5 
ft.  deep,  $1.;?5  ner  lin.  ft. ;  S.  Sawver  Ave.,  W. 
59th  St.,  W.  .58th  St..  670  lin.  ft.,  i%  ft   diam., 

II  ft.  deep,  $1.46  per  lin.  ft.;  S.  Sawver  Ave., 
W.  58th  i,t.,  W.  57th  St.,  670  lin.  'ft.,  1  ft. 
diam.,  9  ft.  deep,  $1.35  per  lin.  ft. ;  S.  Spauld- 
ing Ave.,  W.  59th  St.,  W.  58th  St.,  670  lin.  ft., 
10  ft.  deep,  1%  ft.  diam.,  $1.46  per  lin.  ft.;  S. 
Spaulding  Ave.,  W.  58th  St.  to  W.  57th  St.. 
670  lin.  ft.,  1  ft.  diam.,  8.5  ft.  deep,  $1.35  per 
lin.  ft.;  Turner  Ave.,  W.  59th  St..  W.  .58th 
St.,  670  lin.  ft.,  IVi  ft.  diam.,  11.5  ft.  deep, 
$1.46  per  lin.  ft.;  Turner  ./Kve.,  W.  58th,  W. 
•57th  St.,  670  lin.  ft.,  1  ft.  diam.,  9  ft,  deep, 
$1.35  per  lin.  ft.;  S.  Roman  Ave.,  W.  59th 
St.,  W.  58th  St.,  670  lin.  ft..  1%  ft.  diam.,  10 
ft.  deep,  $1.46  per  lin.  ft.;  S.  Roman  Ave.,  W. 
.58th  St..  W.  57th  St.,  670  lin.  ft..  1  ft.  diam.. 
8.5  ft.  deep.  $1.35  per  lin.  ft.;  S.  Trumbull 
Ave.,  W.  59th  St.,  W.  58th  St.,  670  lin.  ft.,  1% 
ft.  diam.,  11  ft.  deep,  $1.46  per  lin.  ft.;  S. 
Trumbull  Ave..  W.  .58th  St.,  W.  STlh  St.,  670 
lin.  ft.,  1  ft.  diam.,  8.5  ft.  deep,  $1.35  per  lin. 
ft. ;  S.  St.  Louis  Ave.,  W.  59th  Ave.,  W.  .58th 
.A.ve.,  ,340  lin.  ft.,  d.  s.  1%  ft.  diam.,  11  ft. 
deep,  $2.50  per  lin.  ft.;  S.  St.  Louis  Ave.,  W. 
•58th  Ave.,  W.  58th  St.,  330  lin.  ft.,  d.  s.  P/4 
ft.  diam.  10  ft.  deep,  $2  per  lin.  ft.;  S.  St. 
Louis  Ave.,  W.  58th  St..  W.  .57th  PI.,  340  lin. 
ft,   IM    ft.   diam..  9.5   ft.   deep.  SI. .35   per  lin. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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ft.;  S.  St.  Louis  Ave.,  W.  57th  PI.,  W.  57th 
St.,  330  liii.  ft.,  1  ft.  diam.,  8.5  ft.  deep,  $1.15 
per  lin.  ft. ;  W.  57th  PI.,  S.  St.  Louis  Ave.,  S. 
Central  Park  Ave.,  620  hn.  ft.,  1  ft.  diam.,  9 
ft.  deep,  $1.15  per  lin.  ft. ;  W.  58th  St.,  S.  St. 
Louis  Ave.,  S.  Central  Park  Ave,,  620  lin.  ft., 
1  ft.  diam.,  9.5  ft.  deep,  $1.15  per  lin.  ft.;  W: 
58th  PI.,  S.  St.  Louis  Ave.,  S.  Central  Park 
Ave.,  620  lin.  ft.,  1  ft.  diam..  10  ft.  deep.  $1.15 
per  lin.  ft.,  98  manholes  and  182  catchbasins, 
M.  Pontorelli,  total  bid  $22,788. 

The  Kapler-Elliott  Erection  Co.,  112  S. 
Clark  St.,  Chicago,  was  low  bidder  for  mak- 
ing the  necessary  repairs  at  the  68th  St.  crib 
by  B.  J.  MuUaney,  Commissioner  of  Public 
Works,  city  of  Chicago,  Room  705,  City  Hall. 
Their  bid  amounted  to  $898.  Itemized  repairs 
were  noted  in  Engineering-Contracting  Nov. 
9,  1910. 

Following  are  the  low  bids  and  bidders  as 
opened  by  B.  J,  Mullaney,  Commissioner  of 
Public  Works,  city  of  Chicago,  Room  705  City 
Hall,  for  furnishing  and  erecting  at  the  Rose- 
land  pumping  station,  104th  St.  and  Stewart 
Ave.,  4  horizontal  water  tube  boilers,  each  to 
develop  300  h.  p. :  Kroeschel  Bros.,  440  W. 
Erie  St.,  $14,200 ;  Edgemoor  Iron  Co.,  $14,640 : 
J.  G.  O'Neil,  217  La  Salle  St.,  $14,997.  No 
awards  have  been  made. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.  No  . 
28  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction,  of  a  local  sewer  in 
and  along  the  alley  of  Hiawatha  St,  from 
Owosso   St.  to  alley  south  of   New  York  St. 

The  citizens  of  Niles,  Ind,,  recently  held  an 
election  to  vote  on  the  issuance  of  bonds  to 
the  amount  of  $22,000  for  the  installation  of 
a  trunk  sewer  in  the  vicinity  of  Broadway  and 
Sycamore  St. 

The  city  council  of  Shelbyville,  Ind,,  re- 
jected all  bids  for  the  completion  of  the  san- 
itary sewer,  each  of  the  three  bids  received 
being  in  e.xcess  of  the  amount  appropriated 
for  the  work. 

Iowa. 

The  Commercial  Sewer  Co.,  of  LaPorte 
City,  la,,  has  been  incorporated  with  a  capital 
stock  of  $6,000,  to  purchase,  construct  and 
maintain  a  sewer  system  in  that  city.  The 
officers  are:  S.  J.  Tedford,  president;  E,  J. 
Buchan,  vice-nresident ;  H.  B.  Lizer,  secretary 
and  treasurer. 

The  city  council  of  Des  Moines,  la,,  has 
awarded  the  contract  for  the  installation  of  a 
12-in.  sewer  on  East  1.3th  St.,  from  Guthrie 
Ave.  640  ft.  north,  to  Andrew  Ecklund,  for 
$1.54   per  lin.   ft. 

The  Lytle  Construction  Co.  has  been 
awarded  a  contract  in  Greenville,  la.,  for  the 
construction  of  a  sewer  system,  for  approxi- 
mately $9,300, 

The  city  council  of  Atlantic,  la,,  will  prob- 
ably call  a  special  election  soon  to  vote  on  the 
issuance  of  bonds  to  the  amount  of  $.50,000 
for  water,  light  and  power. 

Kansas. 

C.  R.  Nichols  of  Caney,  Kan.,  has  been 
awarded  the  contract  by  the  town  of  We  t 
Liberty,  la,,  for  the  construction  of  a  sewer 
system  in  that  town  for  $29,684. 

The  city  council  of  Coffeyville,  Kan,,  has 
passed  a  resolution  creating  a  drainage  dis- 
trict No,  1 ;  also  a  resolution  providing  for 
the  extension  of  sewer  district  No.  2  so  as  to 
include  Blocks  1  and  8  in  Patton's  Addition 
and  Block  5  in  Upham's  Addition. 

Kentucky. 

C,  T,  McCracken  &  Co.,  610  Lincoln  Bldg,, 
Louisville,   Ky.,  have   been   awarded   the   con- 
tract  in   that   city   for   the   construction   of   a 
sewer  in  Preston  from  Water  to  Fulton,  for 
$30,978.     Bids   were   opened    November    15. 
I         The  town  of  Dawson  Springs,  Ky.,  on  Nov. 
I     8  voted  in  favor  of  a  Innd  issue  for  the  pur- 
'     pose  of  erecting  a  sanitary  sewerage  system 
.     in  connection  with  the  waterworks  plant,  which 
is  now  under  consideration. 

Louisiana. 

The  city  of  New  Orleans,  La.,'  has  for  sale 
$7,000,000  in  bonds,  the  proceeds  of  which  will 


be  used  lor  the  improvement  of  tlie  sewerage 
and   water   works   system. 

Michigan. 

^•City  Clerk,  Flint,  Mich,,  will  receive  bids 
until  Nov.  24  for  the  construction  of  a  sewer 
on   12th   St,,  between   Harrison   and   Elm   Sts. 

Bert  Freever  has  been  awarded  the  con- 
tract for  constructing  420  rods  of  the  Hyatt 
drain  in  Brookfield,  Mich.  The  contract  will 
not  be   completed   until  next   summer. 

The  citizens  of  Flint,  Mich.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $400,000  to 
erect  a  new  waterworks  system  and  filtration 
plant. 

Residents  of  the  Fifth  Ward  in  Kalamazoo, 
Mich,,  are  preparing  plans  for  the  rearrange- 
ment of  the  route  of  the  proposed  Fulford  St, 
sewer. 

The  city  council  of  Traverse  City,  Mich,, 
has  begun  plans  for  the  construction  of  a 
sewerage  disposal  plant.  The  entire  system 
will  be  rearranged  and  plans  submitted  for 
connection   with   the   asylum. 

The  city  of  Wyandotte,  Mich,,  has  voted  the 
issuance  of  bonds  in  the  sum  of  $68,000  for 
the   construction   of   sewers. 

The  city  of  Harbor  Springs,  Mich.,  is  plan- 
ning for  the  erection  of  a  waterworks  plant 
this  winter.  Bonds  in  the  sum  of  $45,000  have 
been  sold  and  plans  are  being  made  to  get  at 
the  construction  of  the  plant  as  soon  as 
possible. 

The  board  of  public  works  of  .\llegan,  Mich., 
has  awarded  the  contract  for  the  construction 
of  a  sewer  in  Marshall,  Herkimer,  Bond  and 
Division  Sts.  to  Peter  DeWitt  of  Grand  Rap- 
ids, Mich.,  for  $2,396.  Bids  were  opened 
Nov.   11. 

Minnesota. 

^•Bids  will  be  received  until  8  p.  m.,  Decem- 
ber 5,  by  C.  J.  Talle,  Village  Clerk,  Kenyon, 
Minn.,  for  drilling  and  completion  of  a  deep 
well  at  the  pumping  station  in  that  place. 
L.  P.  Wolff.  St.  Paul,  Minn.,  Consulting  En- 
gineer. The  well  is  to  be  either  8  or  10-in. 
diameter  at  the  top  and  is  to  have  a  depth 
of  not  less  than  225  ft.  or  not  more  than 
350  ft. 

E.  T.  Webster  of  St.  Paul,  Minn,,  has  been 
awarded  the  contract  in  Watertown,  S.  Dak., 
for  the  construction  of  a  sewer  system  for 
$17,266.  Other  bids  received  were  Pastorat- 
Lawrence  Co.,  Duluth,  Minn,,  $20,249 ;  Hess  & 
Rau,  Watertown,  $21,897,  Bids  were  opened 
Nov,  13, 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  in-61st  Alley  West,  from 
a  point  250  ft.  north  of  the  north  line  of 
Worden  St.  to  61st  Ave.  West,  thence  in  61st 
Ave.  to  a  connection  with  the  sewer  in  Grand 
Ave.,  to  Charles  Eklund  for  $3,243,  and  the 
contract  for  the  construction  of  a  sewer  in 
39th  .^ve.  West  from  the  south  line  of  Reno 
St.  to  Oneota  St,,  thence  in  Oneota  St,  from 
the  west  line  of  38th  Ave,  West  to  a  sanitary 
catch  basin  at  40th  Ave,  West,  and  in  Magel- 
lan St,,  from  east  line  of  lot  9,  block  7,  Har- 
rington's Addition  to  40th  Ave,  West,  to 
W.  E.  Kern  for  $4,805. 

The  city  council  of  Brainerd.  Minn,,  has  re- 
iected  all  bids  received  for  the  construction 
of  sewers  in  districts  Nos.  4  and     . 

Missouri. 

^Bids  will  be  received  until  4  p.  m.,  Dec.  6, 
by  City  Clerk,  Windsor,  Mo.,  for  the  neces- 
sary labor  and  material  for  the  construction 
of  the  proposed  water  works  system.  The 
approximate  estimate  of  the  work  is  as  fol- 
lows :  Street  mains,  5,200  ft.  of  8-in.  Standard 
Weight  Cast  Iron  Pipe,  4,600  ft,  of  6-in. 
Standard  Weight  Cast  Iron  Pipe,  29,500  ft. 
of  4-in.  Standard  Weight  Cast  Iron  Pipe, 
20,000  lbs,  of  Cast  Iron  Specials ;  hydrants  and 
valves,  forty-eight  4-in.  hydrants,  ten  8-in. 
valves  and  boxes,  five  6-in.  valves  and  boxes, 
thirty-five  4-in.  valves  and  boxes ;  tower  and 
tank,  75,000-gal.  tank  on  a  100-ft.  tower; 
pumping  plant,  two  300  g.  p.  m.  Gasoline  En- 
.gine  Triplex  Pumps,  20-ft,  by  25- ft.  Brick 
Pumping  House.  Plans  and  specifications  will 
be  on  file  at  the  office  of  the  City  Clerk  at 
Windsor,   Missouri,   and   at  the  office   of   the 


City's  Consulting  Engineers,  Rollins  &  West- 
over,   Beals   Building,   Kansas   City,   Missouri. 

•I«Bids  will  be  received  tmtil  4  p.  m,,  Dec. 
6,  by  City  Clerk,  Windsor,  Mo,,  for  furnish- 
ing labor  and  material  for  the  construction  ot 
approximately  3  miles  of  trunk  sewers  in  the 
city,  Rollins  &  Westover,  Beals  Bldg,,  Kansas 
City,  Mo,,  are  Engineers, 

G,  W,  Kemp  has  been  awarded  a  contract 
in  Sedalia,  Mo.,  for  the  construction  of  a 
sewer  in  sewer  district  No.  34. 

The  city  council  of  St.  Joseph,  Mo.,  con- 
templates purchasing  the  waterworks  system 
in  the  city.  President  E.  A.  King  of  the 
council  has  appointed  a  committee  to  ascer- 
tain what  the  plant  would  cost. 

Engineers  of  the  Kansas  City  Terminal  Rail- 
way Co.  have  made  plans  for  the  construction 
of  the  O.  K.  Creek  sewer  on  the  station  side 
between  23rd  and  24th  Sts,,  in  Kansas  City, 
The  work  of  constructing  the  sewer  will  begin 
•as  soon  as  a  hill  at  24th  St,  is  removed, 

Nebraska. 

•J«Bids  will  be  received  11  a.  m,,  Dec.  16,  by 
Capt.  Campbell  E.  Babcock,  Quartermaster, 
Fort  Crook,  Neb.,  for  the  construction  of  a 
reservoir  and  well. 

E.  L.  Dimmick  of  Laurel,  Neb.,  has  been 
awarded  a  contract  in  Mitchell,  S.  Dak,,  for 
the  construction  of  sewers  in  various  districts 
of  the  city  for  $6,492,  The  contract  calls  for 
the  laying  of  10.204  ft,  of  sewer,  as  follows: 
Commencing  at  the  corner  of  Kimball  and 
First,  east  one  block,  366  ft, ;  commencing  at 
the  corner  of  Fourth  and  Sanborn  one  block 
to  Edmunds  and  north  on  Edmunds  to  Ninth 
St.,  2,134  ft. ;  commencing  at  the  corner  of 
Fourth  and  Kimball,  north  to  Seventh  and  one 
block  west  on  Seventh  to  Lawler,  1,828  ft. ; 
commencing  on  Third  Ave,,-  east  half  way 
between  Capital  and  Winsor,  two  blocks  east 
to  Gamble,  with  a  branch  south  on  Mentzer  a 
half  block,  1,260  ft,-  on  Fourth  to  Burr,  932 
ft,,  and  on  Court  Merrill  to  McCabe  St,.  50  ft. 

The  city  council  of  St.  Paul,  Neb,,  is  plan- 
ning on  putting  in  the  waterworks  extension 
running  north  from  Dr.  Paxton's  residence. 
The  material  will  be  ordered  this  winter,  so 
that  the  work  can  be  done  next  spring. 

Bids  were  opened  at  Beatrice,  Nebr.,  Nov. 
15,  in  accordance  with  the  advertisement  is- 
sued by  the  Engineers,  The  W.  K.  Palmer 
Company,  Kansas  City,  Mo.,  as  follows :  Des 
Moines  Bridge  &  Iron  Co.,  Des  Moines,  la.. 
Sec.  I,  $56,950;  Sec.  II,  $3,000;  total,  $59,950. 
Jos.  A  Bortenlanger,  Omaha,  Nebr.,  Sec.  I, 
$50,000;  Sec.  II,  $2,500;  total  $-53,500.  Cooke- 
Gregory  Co,,  Joplin,  Mo,,  Sec.  I,  $53,500 ;  Sec. 
II,  $2,000;  total  $55,500.  Mathews  Construc- 
tion Co.,  Kansas  Citv,  Mo.,  Sec.  I,  $52,500; 
Sec.  II,  $2,500;  total  $55,000  (awarded  con- 
tract). Katz-Craig  Co.,  Omaha,  Nebr.,  Sec.  I. 
$62,500;  Sec.  II,  $2,540;  total  $65,040.  Midland 
Construction  Co.,  Ft.  Scott,  Kan,.  Sec,  I. 
$50,894;  Sec.  II,  $2,690;  total  53,584.  W.  D. 
Lovell.  Minneapolis,  Minn,,  Sec,  L  $55,000; 
Sec,  II,  $3,000;  total  $.58,000. 

New  Jersey. 

A  petition  has  been  received  by  the  Caldwell 
borough  council  asking  for  a  special  election 
to  vote  on  bonds  for  the  installation  of  a 
sewage   system   for   that  borough. 

New  York. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
30,  bv  Henrv  S.  Thompson,  Commissioner  of 
Wate'r  Supply,  Gas  and  Electricity,  1904  Park 
Row  Bldg.,  New  York,  for  furnishing  driv- 
ing and  connecting  wells.  Section  1,  furnish- 
ing driving  and  connecting  wells  at  the  Bay- 
side  pumping  station.  Borough  of  Queens. 
Section  2,  furnishing  driving  and  connecting 
wells  at  the  Whitestone  pumping  station.  Bor- 
ough of  Queens. 

^•Bids  will  be  received  until  3  p.  m.,  Dec,  1. 
by  Park  Board,  Arsenal  Bldg,,  Borough  of 
Manhattan,  N.  Y.,  for  furnishing  and  deliver- 
ing 600  lin.  ft.  of  15-in,  vitrified  sewer  pipe 
for  Parks,  Borough  of  the  Bronx, 

4«Bids  will  be  received  until  2  p,  ni,,  Nov,  30. 
by  Henrv  S,  Thompson,  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  1904  Park 
Row  Bldg,,  New  York  City,  for  hauling  and 
laying  water  mains  and  appurtenances  in  the 
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Borough  of  Brooklyn:  Sec.  1,  in  streets 
within  the  boundaries  of  District  No.  3;  Sec- 
tion 2,  in  the  streets  within  the  boundaries  of 
District  \o.  4. 

•J«Bids  will  be  received  until  noon,  Nov.  28, 
bv  C.  V.  Collins,  Supt.  State  Prisons,  Albany, 
N.  Y.,  for  the  construction  of  a  sewage  dis- 
posal system  at  the  New  York  State  Prison, 
Auburn,  N.  Y.  Franklin  B.  Ware,  Albany,  N. 
Y.,  is  architect. 

^Bids  will  be  received  until  11  a.  ni.  Nov. 
30  by  Department  of  Public  Works,  Buflfalo, 
N.  Y.,  for  the  construction  of  346  ft.  of  10-in. 
vitrified  tile  sewer  in  Worcester  Place  between 
Kensington  and  Leroy  Ave. ;  308  ft.  15-in.,  f ," 
ft.  of  10-in.  and  507  ft.  of  10-in.  vitrified  tile 
sewer  in  Tuscaron  Rd.  and  Peconic  St.  between 
.\bbot  Road  and  Potters  Road  and  Southwest 
side  of  Potters  Road  between  Abbot  Road  and 
Woodside  Ave. :  1,019  ft.  of  10-in.  tile  sewer 
in  Dante  Place  between  Erie  and  Commercial 
Sts..  in  accordance  with  reaulrements  of  State 
Superintendent  of  Public  Works  to  cut  off 
sewage  from  Erie  Canal;  1,255  ft.  18-in.,  485 
ft.  of  15-in.,  455  ft.  12-in.  vitrified  tile  sewer 
in  Lower  Terrace,  Erie  and  Lock  Sts.  and 
Lower  Terrace  between  Church  and  Pearl 
Sts.  George  H.  Norton  is  deouty  engineer 
commissioner. 

^Bids  will  be  received  during  the  month  of 
December.  1910,  bv  the  Board  of  Water  Sun- 
ply,  New  York  City,  J.  Waldo  Smith,  722  165 
Broadway,  Chief  Engineer,  for  four  contracts 
for  the  "ressure  tunnel  to  be  constructed  from 
the  Hill  View  reservoir,  beneath  the-  Boroughs 
of  The  Bronx  and  Manhattan,  to  a  point  near 
the  Atlantic  Avenue  subw'ay  station,  in  Brook- 
lyn. This  tunnel  will  be  driven  at  from  250 
to  700  ft.  below  the  surface  and  will  be  lined 
with  concrete.  It  will  range  from  11  to  15  ft. 
in  finished  diameter  and  w-ill  be  constructed 
from  24  shafts,  spaced  from  3,000  to  5,000 
ft.  apart.  Its  total  length  will  be  about  17% 
miles.  Chambers  at  the  heads  of  the  various 
shafts  are  also  to  be  constructed  so  that 
through  them  and  the  shafts  connections  for 
the  delivery  of  the  water  into  the  distribution 
systems  can  be  made. 

Plans  are  bein.P'  made  by  James  E.  Hill,  con- 
sulting engineer  to  the  board  of  estimate.  New 
York  City,  for  the  installation  of  sewers  in 
the  streets  of  the  Woodhaven  section  of  the 
city. 

The  finance  and  public  works  committees  of 
the  city  council  of  Rochester,  N.  Y.,  have  d  ■ 
cided  in  favor  of  the  ordinance  providing  for 
an  appropriation  of  $500,000  for  a  new  sewer 
system. 

The  village  of  Sea  Clifif,  L.  I.,  is  consideriner 
the  installation  of  a  modern  system  of  sewers 
and  a  disposal  plant,  and  would  like  to  hear 
from  engineers  with  a  view  to  enga.ginp-  pro- 
fessional advice. 

North   Carolina. 

The  board  of  aldermen  of  Wilmington,  .■,'. 
'-..  has  refused  to  purchase  the  existing  sewer 
■ystem  in  that  city  and  has  ordered  the  water 
ind  sewerage  commission  to  proceed  without 
•urther  delay  the  installation  of  an  entirely 
lew  system. 

North  Dakota. 

The  waterworks  committee  of  the  city 
:ouncil  of  Grand  Forks.  N.  D.,  is  considering 
he  erection  of  a  dam  across  the  Red  River, 
■or  the  purpose  of  storing  up  a  supply  of  water 
n  the  city  for  the  use  of  the  city  waterworks 
;ystem  during  the  winter  months. 

Ohio. 

4»Bids  will  be  received  until  noon,  December 
!0.  by  H.  H.  Canfield,  Clerk,  village  of  Cleve- 
and  Heights,  O.,  for  furnishing  labor  and 
naterial  for  the  improvement  of  Euclid 
ieights  Blvd.  from  Lee  Road  to  Minor  Road 
>y  constructing  an  8-in.  water  main  therein. 
■■.  A.  Pease  Engineering  Co.,  931  Williamson 
^Iclg.._  Cleveland,  O..  engineers. 

4«Bids  will  be  received  until  Nov.  26  by 
)irector  of  Public  Service,  Coshocton,  O..  for 
nstalling   11   10-in.   driven   wells  and   connec- 

'ins  with  the  present  20-in.  suction  pipe  by 
lying  about  220  ft.  of  c.  i.  20-in.  pipe  and  316 
f   of  6-in.  cast  iron  pipe  valves. 

The  citizens  of  Urbana,  O.,  on  Nov.  8  held 


an  election  to  vote  on  the  proposition  of  issu- 
ing bonds  to  the  amount  of  $100,000  for  the 
purchase  of  the  waterworks  plant. 

The  board  of  control  of  Bellefontaine,  O., 
has  awarded  Joseph  Degnan  of  Toledo,  O., 
the  contracts  for  the  construction  of  sewer 
work  in  that  city  for  $40,010. 

The  citizens  of  Russell,  O..  have  voted  in 
favor  of  the  proposition  of  bonding  the  city 
to  the  amount  of  $25,000  for  the  installation 
of  a  waterworks  system. 

The  Massillon  Iron  &  Steel  Co.,  of  Massil- 
lon,  O.,  has  been  awarded  the  contra  t  in 
Canton,  O.,  for  furnishing  about  800  tono  of 
pipe  and  10  tons  of  special  castings  for  use  "ii 
improving  the  Canton  waterworks  system.  The 
bid  was  as  follows :  $21.85  per  ton  on  4.  0.  8, 
12,  16  and  20-in.  pipe,  and  $o0  per  ton  on  the 
special  castings. 

Gartland  Bros.,  Youngstown,  O.,  are  the 
probable  contractors  for  construction  and  fur- 
nishing material  necessary  for  sewering 
Truesdale  Ave.  from  Himrod  Ave.  to  Char- 
lotte, in  Youngstown,  for  $1,250.  Bids  were 
received  Nov.  15. 

The  director  of  public  works,  Youngstown, 
O.,  will  probably  aw'ard  the  contract  for  fur- 
nishing the  necessary  labor  and  material  for 
constructing  a  sewer  in  Stafford  St.  from  Penn 
St.  to  Himrod  Ave.  to  Anthony  O'Horo  of 
that  city  for  $400.    Bids  were  opened  Nov.  17. 

Anthony  O'Horo  of  Youngstown,  O.,  was 
low  bidder  for  the  work  of  constructing  a 
sewer  in  Jackson  St.  from  Shelby  to  Himrod 
Ave.,  at  $375.     Bids  were  opened  Nov.  17. 

Miller  Bros..  Youngstown,  O.,  were  the  low 
bidders  for  the  necessary  labor  and  material 
for  the  construction  of  sewers  in  Caledonia 
St.  between  Iram  St.  and  the  city  limits,  at 
$500.     Bids  we/e  opened  Nov.  15. 

Plans  have  been  prepared  for  extensions  to 
the  waterworks  system  of  Cleveland.  O.,  which 
will  include  two  25.000,000-gal.  pumping  en- 
gines for  the  Kirkland  pumping  station,  to 
replace  the  two  15.000,000-gal.  low-duty  pump- 
ing engines  now  in  use.  The  estimated  cost 
of  the  engines  is  $250,000.  The  contract  will 
be  let  in  December.  C.  F.  Schultz  is  engineer 
of  the  city  water  department. 

Oklahoma. 

Plans  have  been  preoared  by  City  Ejigineer 
F.  J.  Embree  of  Okmulgee,  Okla.,  for  the  im- 
provement of  the  present  Nvater  system  in  that 
city  at  an  estimated  cost  of  $60,000.  The  work 
includes  settling  basins,  pumps,  motors,  pipe, 
etc.  The  deep  fork  of  the  Canadian  River  is 
the  source  of  supply. 

Civil  Engineer  Alexander  Potter,  114  Lib- 
erty St.,  New  York  City,  has  been  retained 
by  the  city  of  Oklahoma  City,  Okla.,  to  inves- 
tigate the  entire  question  of  a  suitable  supply 
of  water  for  that  city.  Plans  will  be  completed 
in  about  three  months. 

The  city  of  Muskogee.  Okla.,  has  retained 
Civil  Engineer  Alexander  Potter  of  114  Lib- 
erty St.,  New  York  City,  to  investigate  the 
entire  question  of  a  suitable  supply  of  water 
for  that  city,  and  also  to  devise  a  comprehen- 
sive system  of  sewerage  and  sewage  disposal 
covering  an  area  which  will  permit  the  city 
to  grow  to  a  population  of  150,000.  Plans  will 
be  completed  in  about  three  months. 

Oregon. 

Engineer  Stannard  of  Portland,  Ore.,  has 
prepared  plans  and  estimates  for  the  installa- 
tion of  a  waterworks  system  in  North  Bend, 
Ore.  At  present  the  city  gets  its  water  from 
a  plant  in  ]\Iarshfield. 

The  Barber  Asphalt  Co.  was  low  bidder  in 
Portland,  Ore.,  on  Nov.  14  for  the  construction 
of  a  sewer  in  Southeast  Laurelhurst  district, 
its  bid  being  $18,255.  and  for  the  construction 
of  a  sewer  in  Northeast  Laurelhurst  district, 
with  a  bid  of  $22,868. 

Pennsylvania. 

Plans  will  soon  be  prepared  by  Civil  En- 
gineer L.  E.  Chapin  of  Pittsburg,  Pa.,  for  the 
proposed  w-ater  works  system  for  Somerset, 
Pa.,  at  an  estimated  cost  of  $25,000.  The 
work  will  include  a  new  500,000-gal.  reservoir, 
pump  station  or  power  house,  and  probably 
an  electrical  apparatus  in  present  station  for 


new  wells.  The  contract  will  probably  be 
awarded  in  February  or  March.  ."Xn  election 
IS  to  be  held  Nov.  20  to  vote  on  the  issuance 
of  bonds  to  the  amount  of  $25,000  for  the 
system.  Chas.  1.  Shaver,  Secy,  of  City  Coun- 
cil, has  charge  of  the  work. 

The  citizens  of  Lebanon,  Pa.,  have  voted  in 
favor  of  the  proposition  of  issuing  bonds  to 
the  amount  of  $110,000  for  the  construction  of 
a  house  sewer  system. 

Henry  Knipplc  of  Olean,  N.  Y.,  has  been 
awarded  the  contract  for  laying  the  pipes  and 
erecting  the  reservoir  in  connection  with  the 
waterworks  system  in  Sagertown,  Pa.  The 
United  States  Cast  Iron  Pipe  &  Foundry  Co., 
of  Buflfalo,  secured  the  contract  for  pipe  and 
special  castings  and  the  Kennedy  Valve  Manu- 
facturing Co.  of  Elniira  the  contract  for 
hydrants  and  valves. 

Leo  Hudson  of  New  York  City  has  been 
engaged  by  City  Engineer  Smith  of  McKees- 
port.  Pa.,  to  assist  him  in  preparing  the  plans 
for  the  comprehensive  sewage  system  as  de- 
manded by  the  state. 

The  special  committee  of  the  city  council  of 
Allcntown,  Pa.,  has  decided  that  the  only  feas- 
ible plan  for  the  city  to  adopt  for  the  installa- 
tion of  a  sewer  system  is  to  issue  bonds. 

."According  to  advices  from  Sharon,  Pa,,  the 
.'\merican  Steel  Foundries  Co.  has  awarded  to 
William  Mclntire  &  Sons  the  contract  for  the 
construction  of  a  12-in.  sewer  3,500  ft.  in 
length  to  connect  with  its  dwellin"-  houses  on 
McClure  Ave.  The  sewer  will  be  placed  on 
Sharpsville  St.,  extending  from  Hull  to  Mc- 
Clure Ave. 

The  General  Supply  &  Construction  Co.  has 
been  awarded  the  contract  in  York,  Pa.,  to 
construct  the  30-in.  sewer  at  the  intersection 
of  Princess  St.  and  Richland  .Ave.  It  will  be 
made  of  brick  and  have  9-in.  walls. 

Plans  have  been  completed  by  the  bureau  of 
surveys  of  Philadelphia,  Pa.,  for  a  further 
extension  of  the  Cobb  Creek  intercepting  sewer 
for  a  distance  of  about  700  ft.,  between  Market 
and  Locust  Sts. 

The  water  department  of  Steelton,  Pa.,  has 
asked  the  city  council  for  $-3,000  for  the  pur- 
pose of  making  extensive  repairs  to  filter  No.  1. 

Rhode  Island. 

Simpson,  Bros.,  Corporation,  166  Devonshire 
St.,  Boston,  Mass.,  has  been  awarded  the 
contract  by  Lieut.  Rodney  H.  Smith,  Con- 
structing Quartermaster,  Fort  Adams,'  R  I., 
for  the  construction  of  a  1,000,000-gal.  rein- 
forced concrete  reservoir  at  Fort  Greble,  R.  L. 
for  $28,028.  The  work  includes  excavation, 
pipmg  to  and  from  reservoir  and  pump  house 
and  relociting  18-in.  terra  cotta  drain  now  in 
place.    Bids  were  opened  Nov.  16. 

South  Dakota. 

The  City  Council  of  Belle  Fourche,  S.  Dak. 
on  Nov.  17,  awarded  the  contract  for  the 
construction  of  the  water  works  system  to 
the  Katz-Craig  Co.,  615  Brandeis  Bldg., 
Omaha,  Neb.,  for  $31,936,  for  which  Carl  C 
Adams,  of  Belle  Fourche,  is  Engineer.  The 
company's  itemized  bid  is  as  follows;  bids 
opened  Nov.  14 : 

Unit 

price 

Hx^l^S^sa'.  reinforced  concrete  reservoir. $1,600.00 

200.000-gaI.  reinf.  cone,  reservoir 5  900.00 

Pumping  station   1  350  00 

Air  compressor    500.00 

Air  receiver       jqo.oo 

4"".  line  to  wells 30O.OO 

it)  n.  p.  motor  for  compressor 400  OO 

Triplex  power  pump  with   motor 85000 

,„-i"F'    switches,    lighting   circuit lOO.OP 

l.SoO  It.  10-in.  cast  iron  pipe 155 

1.720   ft.    S-in.    cast   iron    pipe 130 

11.530  ft.  6-in.  cast  Iron  pipe ]'oO 

3.615   ft.    4-in.    cast   iron  pipe 'go 

S-ln.   cut-off  valves .  "5  00 

6-ln.  cut-oft  valves '0  00 

12   hydrants   .....;  35:00 

Special  casting 04 

Extra  excavation   i|oo 

Sand,   per   cu.    yd 2.OO 

Concrete,    per   cu.    yd 12  50 

I^lne  lumber  left  In,  1.000  ft.  B.  M 35  00 

Take  up  and  relay.  570  ft.  6-in.  e.  1.  pipe  50 

Take  up  and  relay,  400  ft.  4-ln.  c.  I.  pipe.  .40 

The  city  council  of  Madison,  S.  D.;  has  de- 
cided to  construct  a  public  sewer  in  the  city, 
and  has  ordered  a  special  election  to  vote  on 
the  proposition  of  issuing  bonds  for  the  im- 
provement. 


Items  marked  thus  4*  indicate  work  now  open  {or  bids. 
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South  Carolina. 


4.Bids  will  be  received  until  noon,  December 
1  by  J  L.  McCarter,  Secy.,  Commissioners  )f 
Public  Works.  Aikin,  S.  C,  for  all  or  part  of 
$78,000  waterworks  coupon  bonds,  to  run  40 
years  witb  option  of  redemption  after  20  years, 
to  bear  interest  at  iMi  per  cent  per  annum, 
payable  semi-annually  on  the  first  day  of  Octo- 
ber and  April  each  year. 

Texas. 

Dr  T  U  Taylor  of  the  State  University, 
City  Engineer  Trammell  and  John  B.  Hawley, 
members  of  the  engineering  board  of  Fort 
Worth  Tex.,  have  been  appomted  to  report 
upon  a  future  water  supply  for  the  city  ot 
•Fort  Worth.  •  .     . 

The  board  of  municipal  commissioners  ot 
Dallas  Tex.,  has  ordered  the  construction  of 
a  storm  sewer  between  the  Houston  &  Texas 
Central  Railway,  Ervay  St.,  Live  Oak  St.,  and 
Ross  Ave  This  sewer  will  drain  approxi- 
mately 80  acres  of  land  in  the  downtown  dis- 
trict. "  The  approximate  cost  is  not  to  exceed 
$•20,000.  ,  .      , 

The  following  bids  were  recently  received 
by  the  board  of  municinal  commissioners  of 
Dallas,  Tex.,  for  the  laying  of  6  and  8-in 
sanitarv  sewer  on  Seventh,  Eighth.  Melba  and 
Ninth,  'Oak  Cliff :  Dallas  Lime  &  Gravel  Co., 
$2  800  for  rock  trench  and  $12  for  brick  work; 
J  'b  'Winslett,  Jr.,  $2,682,  with  $.18  for  rock 
trench  and  $12  for  brick  work;  C.  W-j?!'''?"' 
$9  0.56  with  $.17  for. rock  trench  and  $12  tor 
brick  'work-  Dallas  Home  Improvement  Co, 
$.3  174,  with  $.15  for  rock  trench  per  foot  and 
$12  for  brick  work.  For  the  laying  of  a  6- 
inch  sanitarv  sewer  on  Colorado  St.,  Oak 
Cliff-  Dallas  Home  Improvement  Co.,  $l,.iOJ. 
with  $20  for  rock  trench  and  $12  for  brr .. 
work-  C  W  Olcott,  $1,286,  with  $18  for  rock 
and  $12  for  brick  work:  Dallas  Lime  & 
Gravel  Co..  $1,287,  with  $.20  for  rock  trench 
and  $12  for  brick  work. 

Bids  for  the  construction  of  sanitary  sewer 
on  Melba,  Eighth  and  Davis  Sts.,  Oak  Cliff, 
Dallas  Tex.,  have  been  rejected,  and  new  bids 
will  be  asked  for.  The  cost  of  the  work  will 
be  about  $6,000.  .    .  ^ 

The  board  of  municipal  commissioners  ot 
Dallas,  Tex.,  has  approved  the  recommenda- 
tion of  Commissioners  Sullivan  and  Doran  for 
the  purchase  of  the  plant  for  waterworks  at 
the  State  Fair  Park. 

Utah. 
The  bid  of  Dale  L.  Pitt  for  the  construction 
of  sewer  extension  No.  279,  in  Salt  Lake  Citv 
Utah,  providing  a  sewer  on  Second  West  St. 
between  South  Temple  and  First  South  Sts., 
for  $1.7.5  per  front  ft.,  has  been  accepted  by 
the  board  of  public  works. 

A  resolution  authorizing  a  loan  of  $6,000  for 
sewer  purposes  has  been  passed  by  the  city 
council  of  Logan,  Utah. 

Virginia. 

The  engineering  department  of  Petersburg, 
Va.,  will  construct  sewers  within  the  next  few 
months  at  an  estimated  cost  of  $10,000.  Th ; 
Brickhouse  Run  sewer  will  be  extended  to 
Jones  St.,  and  new  sewers  will  be  built  on 
Gill,  Mistletoe,  Commerce  and  Pearl  Sts. 

Sanitary  Engineer  R.  H.  Messer  of  the  Vir- 
ginia State  Health  Board,  is  preparing  plans 
for  sewage  disposal  plants  to  be  installed  in 
Virginia  next  year. 

West  Virginia. 

The  Board  of  Directors  of  Park  View  Im- 
provement Association,  Wheeling,  W.  Va., 
has  awarded  the  contracts  for  the  construc- 
tion of  the  sewer  from  the  town  to  the  creek 
to  Springer  &  Singer  of  Elm  Grove,  and  the 
contract  for  furnishing  the  sewer  pipe  to 
H.  H.  Seabright  Co.,  of  Wheeling. 
Washington. 

Citv  "Engineer  G.  N.  Miller  of  EUensburg, 
Wash.,  and  his  assistants  have  prepared  esti- 
mates and  a  report  on  the  proposed  Lake 
Cle  Elum  water  system,  .^bout  15  miles  of 
pipe  line,  ranging  in  size  from  4  to  14  in.  in 
diameter  will  be  constructed,  and  the  approxi- 
mate c.-V  nf  the  svstem  is  $'250,000. 


Phillips  &  Son  have  been  awarded  the  con- 
tract in  Everett,  Wash.,  for  the  laying  of  the 
Maple  St.  sewer  from  Fifth  to  First  and  on 
First  one  block  w-est  to  the  trunk  sewer,  for 
$3,035.  „,    ,     , 

The  board  of  health  of  Spokane,  Wash.,  has 
issued  an  order  that  a  sewer  be  built  on  East 
Sprague,  between  Freya  and  Lee  Sts. 

The  city  council  of  Pasco,  Wash.,  has  passed 
an  ordinance  covering  the  purchase  of  city 
waterworks  at  a  sum  close  to  $89,000.  Another 
ordinance  was  passed  for  the  purpose  of  per- 
petual water  rights  from  the  Pasco  Reclama- 
tion Co.,  for  the  irrigation  of  city  parks, 
streets,  street  sprinkling  and  fire  protection 
from  April  1  to  October  1  of  each  year. 


Godfrey^s 

TABLES 


FOR 


Structural 
Engineers 

Flexible  leather;  4x6^  ins.;  218  pp. 
Pnce  $2.50  net.  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  birect,  CHICAGO,  ILL 
13-21  Hark  Ftow.  NEW  YORK 


Railroad  Location 
Surveys  and  Estimates 


by 
F.  LAVIS,  M.  An 


.  Soc.  C.  E. 

M.  Am.  Ry.  Eng.  &  M.  W.  Assoc. 

Field  Methods  of  Location 
and    Preparation  of    Reports 

Complete  Data  and   Methods 
for  Preparing  Estimates  of  Cost 

270  pages,  plans  and  diagrams 

Price  $3.00,  net 

THE  MYRON  C.  CLARK 
PUBLISHING  CO. 


355  Dearborn  St. 
CHICAGO 


13  Park  Row 
NEW  YORK 


Engineering:  Work 
In  Towns   and   Cities 

By  ERNEST  McCDLLOUGH.  O.  E 

THERE  are  many  special  treatises  on  paving, 
water-works,  sewerage,  concrete,  etc.,  but 
tliia  is  the  only  book  that  deals  with  all  of  these 
tmbjecta  in  the  connected  manner  in  wluck  they 
come  before  the  City  Engineer. 

It  is  invaluable  to  any  person  who  ■wishes  to 
learn  the  best  methods  and  practices  in  the 
planning   and    carrying     out    of    public     woA. 

Cloth,  6x9  inches:  SlOpages;  69  tubles;  128  iHa< 
crams  and  illustrations;  price  Si.OO  net,  pos<|iald 

The  Myron  C.  Clark   Publishing  Co. 

m  Dearborn  Street,  CHICAGO,  n.T., 
13-21  Park  Kami  KEW  TORJB: 


The  Greatest  Treatise 

on 

Concrete 

We  publish  nine  excellent  books  on 
concrete,  each  covering  a  different 
branch  ot  the  subject.  But  if  only  one 
book  can  be  afforded  by  an  engineer, 
W6  recommend  Reid's  "  Concrete  and 
Reinforced  Concrete  Construction."  It 
remains  the  largest  American  book  on 
concrete — 906  pages  (6x9  inches) — and 
its  wealth  of  line  drawings  (715  illus- 
trations) gives  it  precedence  over 
every  other  book  in  the  English  lan- 
guage for  expensive  "  cuts."  Not  only 
does  Reid's  "  Concrete  "  take  prece- 
dence tor  size,  but  for  its  thorough- 
ness of  exposition  and  for  detailed  in- 
formation of  this  vast  subject.  This  is 
indicated  pretty  well— although  inade- 
quately—in the  16-page  pamphlet  giv- 
ing tablo  of  contents  and  sample 
pages,  which  you  will  do  well  to  send 
for. 

The  price  of  the  book  is  $5  net,  post- 
paid. If  interested  in  special  treatises 
on  concrete,  send  for  our  eight 
■pamphlets  of  eight  books  on  concrete, 
besides  the  one  above  mentioned. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street,   Chicago 
13-21   Park   Row,  New  York 


Two  "System"  BooRs 

These  two  books  will  not  exactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  ■n-ork,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
"Bricklaying  System"  and  ot  "Field 
System,"  by  Gilbreth.  One  review  of 
"  Bricklaying  System  "  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  ot  laying 
brick,  in  spite  of  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  "  Field  System  "  is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  330 
pages  (6x9  inches)  and  its  price  is 
$3.00    net,    postpaid. 

The  "  Field  System  "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net,  post  paid. 

The  Myron  C.  Clark  Pablishing  Co. 

355  Dearborn  Street,  Chicago 
13-21   Park   Row,  New  York 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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enKiiitcring  prizes  i.s  not  merely  a  high  recog- 
nition of  the  individii.Tl  man,  but  it  is  a  brand 
of  honor  for  the  kind  of  work  he  did,  which 
is  the  kind  of  work  that  makes  np  ahnost 
wholly  the  life's  task  of  all  civil  engineers. 
For  this  reason  fully  as  much  as  for  the  ex- 
cellent choice  of  the  man,  civil  engineers  and 
the  builders  of  civil  engineering  works  should 
be  gratified  by  the  action  of  the  awarding 
committee  of  distinguished  engineers  who 
have  charge  of  the  John  Fritz  medal  "for 
notable  scientific  and  industrial  achievement." 
To  engineers  in  the  home  city  of  this  journal 
the  award  brings  a  personal  gratification.  It 
was  as  a  Chicago  engineer  that  Mr  Noble 
rlid  much  of  the  work  that  has  made  his 
record  a  notable  one. 


Are  Railways  Economically  Managed? 

When  a  man  sees  a  large  machine  in  opera- 
tion, particularly  one  that  is  doing  work  of  a 
kind  that  he  himself  little  undeVstands,  the 
tctidency  to  praise  the  efficiency  of  the  ma- 
chine is  almost  inevitable.  Even  a  trained 
engineer  is  apt  to  gaze  upon  a  great  electric 
power  plant  with  something  akin  to  awe.  Its 
almost  silent  wheels  are  generating  an  elec- 
tric current  of  enormous  force.  A  century  of 
mechanical  genius  finds  its  final  expres'sion 
in  the  turbo-generators  before  his  eyes.  The 
individual  feels  his  own  littleness  in  the 
presence  of  this  greatness. 

Whenever  outsiders  have  dared  to  raise 
question  as  to  the  economic  operation  of  the 
greatest  of  machines — the  railways — they  have 
been  generally  silenced  by  ridicule  and  by 
their  own  feeling  of  respect  for  the  great 
railway  machine  itself.  Within  recent  years, 
howeyer,  certain  men  who  have  succeeded  in 
reducing  the  unit  cost  of  factorv  production 
have  insistently  proclaimed  that  similar 
methods  would  etTect  similar  reductions  in  the 
operation  and  maintenance  of  railways.  Here 
and  there  some  of  these  "economy  engineers" 
have  had  a  chance  to  apply  their  theories  to 
some  degree  in  railway  operation,  and  with 
apparent  success.  Yet  they  have  made  little 
headway  in  popularizing  their  methods,  per- 
haps because  they  claim  to  be  able  to  ac- 
complish more  than  is  possible,  perhaps  be- 
cause the  man  is  rare  who  will  admit  that 
he  has  been  using  uneconomic  methods  all 
his  life  and  therefore  be  willing  even  to  try 
an   experimental   change. 

Judging  from  the  space  given  to  the  sub- 
ject in  the  daily  press,  the  public  is  surprised 
and  interested  in  the  bold  statement  made  by 
Mr.  Louis  D.  Brandeis  that  the  railways  of 
.\nierica  are  unnecessarily  spending  $300,000,- 
000  a  year,  of  about  18  per  cent  of  the  total 
operating  expense.  Mr.  Brandeis  is  the  at- 
torney representing  the  commercial  organiza- 
tions of  the  Atlantic  Seaboard  in  their  fight 
before  the  Interstate  Commerce  Commission 
against  an  increase  in  freight  rates.  He  is 
undertaking  to  show  by  expert  testimony  what 
reductions  in  cost  have  been  aflFected  by  apply- 
ing modem  methods  of  management,  particu- 
larly where  bonus  and  piece  rate  systems 
have  been  used. 

In  railroad  operation  bonus  .systems  of  pay- 
ment have  seldom  been  adopted.  The  crude, 
old-fashioned  wage  system  is  standard :  and 
it  will  be  claimed  that  no  other  system  is 
practicable.  L'nfortunately  for  such  claims,  it 
can  be  shown  that  in  many  departments  of 
railway  work  bonus  methods  of  payment  have 
been  applied  with  great  success.  Mr.  Har- 
rington Emerson's  work  in  reducing  car  and 
locomotive  repair  costs  on  the  Atchison  rail- 
way system  has  had  wide  publicity  for  years 
without  contradiction.  Bonus  payments  to 
locomotive  firemen  for  fuel  economizing  have 
repeatedly  resulted  in  decided  reductions  '•;-, 
coal  consumption.  We  know  of  many  trials 
of  the  bonus  system  on  railway  work,  such 
as  in  tie  renewals,  and  in  every  case  with 
great  increase  in  output  of  employes. 

It  is  not  to  the  discredit  of  railway  presi- 
dents and  managers  that  the  bonus  system 
has  received  scant  recognition  from  them.  In 
most  lines  of  manufacture  the  same  failure 
to  realize  the  economic  possibilities  of  the 
system   exists.      Men   are   consenMtive  by  na- 
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The  Award  of  the  John  Fritz  Medal  to 

Alfred  Noble. 

The  award  of  the  John  Fritz  Medal  to  .-M- 
Ted  Noble  is  a  recognition  of  the  general 
iractitioner  in  science.  Ordinarily  we  are  ac- 
customed to  see  such  prizes  go  to  the  in- 
/entor,  to  a  Kelvin  for  his  discoveries  in  cable 
elegraphy  or  to  an  Edison  for  his  phono- 
[raph,  and  not  to  the  man  who  offers  only  a 
ifetime  of  able  accomplishment  in  the  gen- 
ral  application  of  science.  In  this  instance 
t  is  the  practitioner  who  receives  distinction 
nd  moveover  the  practitioner  in  civil  engi- 
leering  construction.  It  is  as  a  builder  of 
ridges,  of  canals  and  harbors,  of  tunnels,  that 
•Ir.  Noble  is  known,  not  as  the  originator  of 
lome  epoch  marking  device  like  the  air  brake 
Ir  the  telephone.  The  award  to  him.  there- 
ore,  of  the  most  distinguished  of   .\nierican 


turc,  and  it  takes  years  to  introduce  anything 
new.  Even  the  Morse  patent  on  telegraphy 
made  its  owners  very  little  money  in  the  17 
years  of  its  life,  for  it  took  almost  that  long 
to  secure  capital,  build  lines  and  educate  the 
public  to  the  use  of  the  telegraph. 

.Selden.  the  inventor  of  the  gasoline  auto- 
mobile, applied  for  his  patent  a  dozen  years 
or  more  before  he  took  out  the  final  papers; 
and,  during  all  that  time,  the  autocar  was  in 
a  stage  of  slow  development,  not  reaching 
commercial  importance  until  15  years  after 
the  patent  application  was  filed.  Let  no  one 
think  that  even  a  good  thing  springs  into  full 
recognition  and  success  upon  the  movement. 

While  no  man  can  even  approximate  the 
possible  reduction  in  railway  operation  and 
maintenance  cost,  still  it  is  a  certainty  that 
vast  sums  can  be  saved.  In  a  year  of  300 
working  days,  the  average  freight  car  spends 
16.5  days  in  idleness,  and  only  135  days  ac- 
tually on  the  road  hitched  to  an  engine.  This 
is  bad  enough,  but,  what  is  worse,  the  average 
freight  engine  travels  only  20,000  miles  a 
year,  or  not  quite  .55  miles  a  day.  Locomo- 
tive repairs  and  renewals  cost  22  per  cent  of 
the  first  cost  per  annum.  Train  crews  ar . 
accustomed  to  receive  a  day's  wages  for  a 
run  of  100  miles.  Do  these  sound  like  rec- 
ords of  eflScient  performance?  Every  rail- 
way manager  knows  that  they  are  not,  and 
chafes  at  the  conditions  that  seem  to  make 
such   performances   difficult  to  better. 

The  reason  why  no  radical  improvement  in 
railway  economics  has  been  eflFectcd  in  recent 
years  is  not  far  ia  seek.  There  are  nearly 
one  and  a  half  million  railway  employes  in 
.\merica,  or  more  than  600  per  mile  of  rail- 
way line,  and  their  average  annual  compensa- 
tion is  only  $700  per  man.  Even  the  5,000 
"general  ofl^icers,"  at  the  very  top,  receive  only 
$3,200  a  year  per  man.  More  money  must  be 
paid  all  along  the  line  to  effect  greater 
economy  of  operation.  In  this  paratlox  is 
the  whole  answer. 

The  additional  compensation,  however, 
must  not  be  in  the  form  of  increased  daily 
or  monthly  wage  and  salary  rates,  but  in  the 
form  of  bonuses  for  increased  performance. 
Train  crews  should  be  encouraged  to  outdo  ail 
past  records  of  daily  mileage  by  being  given 
bonus  payments  for  mileage  in  excess  of  100 
miles  a  day.  Trackmen  and  track  foremen 
should  he  paid  a  bonus  upon  ties  and  rails 
relaid,  distance  of  track  surfaced,  etc.  Civil 
engineers  should  be  paid  a  bonus  for  eco- 
nomic designs  of  structures  and  economic 
location  or  relocation  of  railway  lines.  Every 
class  of  employes  should  be  thus  stimulated 
bv  bonuses  for  more  efficient  performance.  " 
This  would  increase  the  income  of  the  in- 
dtvidu-Tls.  but  it  would  so  reduce  the  number 
of  individuals  required  to  handle  the  present 
traffic  that  the  cost  of  operation  would  be 
greatlv  decreased.  However,  it  would  not  be 
long  before  the  natural  increase  in  traffic 
would  result  in  giving  employment  again  to 
all  the  men  who  would  be  temporarily  com- 
pelled to  seek  other  places  as  a  result  of 
adopting  more  economic  methods. 

The  railway  rate  hearing  now  in  progress 
nt  Washington,  D.  C,  should  ser\e  to  focus 
the  serious  attention  of  railway  managers 
upon  the  modern  methods  of  management 
engineering,  and  particularly  upon  the  funda- 
mental law  of  most  economic  management: 
.411  payment  for  service  should  be  made 
proportionate  to  performance. 


Cost  of  Metering  Water. — The  cost  of 
operating  and  maintaining  the  meter  svstera 
at  Reading,  Pa.,  in  1009-1910  was  S4,519.97 
for  an  average  of  2,795  meters  in  service,  or 
at  the  rate  of  $1.62  per  meter  per  year,  or  40 
cts.  less  per  meter  than  last  year.  The  unit 
costs  for  the  several  subdivisions  of  opera- 
tion  and  maintenance  are  as   follows: 

.Abandoned  as  scrap $0,614 

Clerical  services  465 

Repairs    216 

Reading    202 

Delivering  meter  bills 079 

Stationery  and  supplie.s 048 

Miscellaneous    003 

Total    J1.617 

•f  Republication  Reserved. 
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Octave  Chanute. 

Octave  Chanute,  one  of  the  mo.st  widely 
known  of  American  engineers,  died  of 
pneumonia  at  his  home  in  Chicago  on  Nov. 
23,  1910.  He  was  taken  ill  while  in  Paris 
during  the  summer,  and  recovering  par- 
tially, returned  to  Chicago  in  October.- 
Owing  to  his  advanced  age,  however,  he 
was  unable  to  recover  entirely,  and  his  con- 
dition was  critical  up  to  the  time  of  his 
death. 

Mr.  Chanute  was  born  in  Paris,  France, 
Feb.  18,  1832,  and  was  brought  to  the 
United  States  six  years  later.  His  educa- 
tion was  acquired  chiefly  in  New  York  city, 
where  he  spent  his  boyhood  and  youth. 
His  career  as  a  civil  engineer  began  in 
1849,  when  he  entered  the  service  of  the 
Hudson  River  Ry.,  under  John  B.  Jervis, 
then  Chief  Engineer.  In  1853.  at  the  time 
he  left  that  road,  he  was  Di- 
vision Engineer  at  Albany  in 
charge  of  the  completion  of 
terminal  facilities  and  main- 
tenance of  way  between  Al- 
bany and  Hudson.  He  was 
then  only  21  years  of  age. 

After  leaving  the  Hudson 
River  Ry.  Mr.  Chanute.  came 
to  Illinois  in  company  with 
Mr.  H.  A.  Gardner,  and  en- 
tered on  the  construction  of 
a  road  between  Joliet  and 
Bloomington,  now  a  part  of 
the  Chicago  &  Alton  Ry.  In 
1854  he  was  appointed  Chief 
Engineer  of  the  eastern  por- 
tion of  the  Toledo,  Peoria  & 
Warsaw  Ry.  Under  his  di- 
rection the  112  miles  of  that 
line  lying  between  Peoria  and 
the  Indiana  state  line  was 
built.  After  the  completion 
of  the  road  he  remained  in 
charge  of  maintenance  of 
way  until  1861,  when  he  be- 
came Division  Engineer  of 
the  Pittsburg,  Fort  Wayne 
&  Chicago  Ry. 

For  six  months  of  the  year 
1862  he  was  Chief  Engineer 
of  Maintenance  of  Way  of 
the  western  division  of  the 
Ohio  &  Mississippi  Ry.,  his 
jurisdiction  extending  from 
St.  Louis  to  Vincennes,  Ind. 
He  resigned  from  this  posi- 
tion early  in  186.3  to  accept 
the  position  of  Chief  Engi- 
neer of  Maintenance  of  Way 
and  Construction  of  the  Chi- 
cago &  Alton  Ry.  He  re- 
mained with  that  line  until 
1867.  At  about  this  time  he 
acted  as  Chief  Engineer  in 
the  design  and  construction 
of  the  Union  Stock  Yards  at 
Chicago,  and  was  also  award- 
ed a  premium  for  a  competi- 
tive design  for  a  bridge 
across  the  Missouri  River,  at 
St.  Charles,  Mo. 

In  1867  Mr.  Chanute  was 
chosen  Chief  Engineer  of 
the  proposed  bridge  across  the  Missouri 
River  at  Kansas  City.  Mo.  There  were 
then  practically  no  experience  or  data 
available  for  use  in  plannin.g  the  con- 
struction of  a  bridge  across  that  stream. 
The  task  was  recognized  as  an  extremelv 
difficult  one.  and  the  successful  completion 
of  the  bridge  in  1868  attracted  widespread 
attention  among  engineers.  From  18(58  to 
1871  Mr.  Chanute  was  in  charge  ns  Chief 
Engineer  of  the  construction  of  n  number 
of  lines,  all  promoted  by  the  same  interests. 
in  Kansas.  The  first  line  built  was  the 
Kansas  City,  Fort  Scott  &  Gulf  Ry.  from 
Kansas  City  to  the  north  line  of  the  Indian 
Territory,  a  distance  of  160  miles.  The 
completion  of  this  line  was  followed  bv  the 
construction  of  the  Leavenworth,  Law- 
rence &  Galveston  Ry.,  extending  from 
Lawrence,  Kan.,  to  the  Indian  Territory. 
These  lines  were  then  connected  with  a 
line    known    as    the    Kansas    City    &    Santa 


Fe  Ry.  Finally  the  Atchison  &  Nebraska 
Ry.  was  built,  extending  northward  from 
-Atchison.  On  the  completion  of  this  work 
Mr.  Chanute  became  General  Superintend- 
ent of  the  Leavenworth,  Lawrence  &  Gal- 
veston Ry.  At  about  this  time  three  small 
towns  at  the  junction  of  this  line  and  the 
Missouri,  Kansas  &  Texas  Ry.  were  merged 
together,  and  the  name  Chanute  was  adopt- 
ed for  the  consolidated  town.  During  the 
construction  of  the  Kansas  railways  Mr. 
Chan'ute  also  designed  and  built  the  Union 
Stock  Yards  at  Kansas  City. 

In  1873  the  Erie  Ry.  planned  to  make 
extensive  improvements  in  the  way  of 
second  tracking,  change  of  gage  (from 
broad  to  standard  gage),  and  the  construc- 
tion of  important  extensions.  It  was 
planned  to  expend  about  $50,000,000.  Mr. 
Chanute    was    appointed      Chief      Engineer. 
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Work  had  scarcely  begun,  however,  when 
the  panic  of  1873  came  on,  and  the  greater 
part  of  the  work  had  to  be  postponed.  Mr. 
Chanute  remained  with  the  Erie  Ry.  until 
1884.  He  was  appointed  Assistant  General 
Superintendent  in  1875,  and  discharged  the 
duties  of  this  office  in  addition  to  those  of 
Chief  Engineer.  During  this  period  many 
important  improvements  were  made  and 
the  physical  condition  of  the  line  brought 
to  a  high  standard.  Under  his  direction, 
the  Kinzua  Viaduct,  a  structure  over  300 
ft.   in    height,    was   built. 

On  becoming  Assistant  General  Superin- 
tendent Mr.  Chanute  was  placed  in  tempo- 
rary charge  of  motive  power  and  rolling 
stock.  As  a  result  of  the  improvements 
brought  about  by  him  in  locomotives  and 
grades,  the  standard  freight  train,  whicli 
was  18  cars  when  he  took  charge,  had  been 
Ungthened  to  35  cars  at  the  time  he  sev- 
ered his  connection  with  the  road. 


In  1884  he  removed  to  Kansas  City  and 
opened  an  office  as  Consulting  Engineer. 
In  this  capacity  he  took  charge  of  the  con- 
struction of  iron  bridges  on  a  number  of 
lines  then  building,  the  most  important  be- 
ing the  extension  of  the  Atchison,  Topeka 
&  Santa  Fe  Ry.  from  Kansas  City  to  Chi- 
cago, in  1887  and  1888.  Two  notable 
bridges  were  involved  in  the  construction 
of  this  line;  the  bridge  over  the  Missouri 
River  at  Sibley,  Mo.,  and  the  bridge  over 
the  Mississippi  River  at  Fort  Madison, 
Iowa.  The  Sibley  bridge  consisted  of 
three  400-ft.  channel  spans  with  about  2,000 
ft.  of  iron  viaduct  approaches.  It  was  be 
gun  in  March,  1887,  and  completed  in  1888. 
The  Fort  Madison  bridge  consisted  of  four 
spans  of  23714  ft.,  one  of  275  ft.,  two  of 
150  ft.,  and  a  draw  span  of  400  ft.  Con- 
struction was  begun  in  March,  1887,  and 
completed  in  December  of 
that  year.  It  was  necessary 
to  use  pneumatic  caissons  for 
some  of  the  pier  foundations 
In  1889  Mr.  Chanute  estab- 
lished himself  in  Chicago  as 
a  consulting  engineer.  In  his 
extended  experience  he  had 
come  to  see  the  advantages 
and  economies  resulting  from 
timber  preservation,  and  as 
chairman  of  the  committee 
appointed  by  the  American 
Society  of  Civil  Engineers  he 
had  done  much  to  call  the 
attention  of  engineers  to  this 
subject.  He  now  began  to 
devote  a  great  portion  of  his 
time  to  the  study  of  the  dif- 
ferent processes  of  timber 
preservation.  Mainly  as  a 
result  of  his  studies,  but  part- 
ly because  of  the  high  price 
and  limited  supply  of  suitable 
creosote  oil  available  at  that 
time,  he  was  impressed  witb 
the  advantages  of  the  zinc 
chloride  process  of  treatment 
The  Chicago  Tie  Preserving 
Co.,  which  he  had  organized 
in  1885,  treated  large  quanti 
ties  of  railroad  ties  and  other 
timbers,  mainly  by  the  Bur- 
netizing  or  plain  zinc  process, 
but  to  a  limited  extent  bv 
modifications  of  this  process 
At  the  time  of  his  death  this 
business  was  carried  on  un 
der  the  name  of  O.  Chanute 
&  Co. 

In    popular    estimation   the 
fame    of     Mr.    Chanute  will 
probably   always   rest   on  his 
work  in  the   development  of 
aviation.       Engineers,     how 
ever,    while    recognizing    the 
value    of    this    phase    of    his 
various  activities,  will  regard 
it  as  of  minor  iinportance  ir 
;omparison    with    the    work 
accomplished    and    the    influ- 
ence  exerted   in    his   practice 
as  a  civil  engineer. 
Mr.     Chanute    was   accus 
tomed     to     regard     aviation     as     the     pas- 
time   of    his    old    age.     No    doubt    he  min- 
imized    the     importance     of     this     part     of 
his      work.      That     his     influence      in      the 
development    of    the    art    of    "heavier    than 
air"  flying  was  of  the  greatest  value  there  j 
can  he  no  question.     He  first  became  inter-  ' 
ested  in  the  subject  in  1874.     After  pursu- 
ing some   theoretical   investigations  he  un- 
dertook,  in   1888,   a   number   of   gliding  _ex-| 
periments  with  a  type  of  aeroplane  which,! 
from  his  theoretical  studies,  appeared  to  bel 
best  adapted  for  practical  development.    Inl 
1901  the  Wright  brothers  took  up  the  work.l 
and    carried    forward    the    development  be-^ 
gun  by  Mr.  Chanute.     He   aided  them  con-i 
stantly  with  advice  and  information,  and  inj 
the  making  of  calculations.    In  1894  he  pub-J 
lished  a  book  entitled  "Progress  in   Flying, 
Machines."      In    1897    he    presented    before,! 
the  Western  Society  of  Engineers  a  papertJ 
on     "Gliding      Experiments,"     and     twelveif 
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years  later  a  paper  on  "Kecem  Progress  in 
Aviation."  In  the  summer  ol  1910  he  was 
awarded  a  gold  medal  by  the  Aeronautical 
Society  of  Great  Britain  in  recognition  of 
his  services  in  promoting  the  art  of  avia- 
tion. But,  great  as  was  his  work  and  in- 
fluence in  aviation,  he  regarded  this  as  a 
"side  issue"  in  his  career. 

Mr.    Chanute    became    a    member   of   the 
American    Society    of    Civil     Engineers     in 

1868.  He  was  a  frequent  contributor  to 
the  "Transactions"  of  that  society,  and 
served  on  a  number  of  committees.  He 
was  elected  a  Vice-President  in  1880,  and 
in  1891  he  was  elected  President.  He  en- 
tered the  Western  Society  of  Engineers  in 

1869,  was  elected  President  in  1901,  and 
became  an  honorary  member  in  1909. 
While  President  of  this  society  he  endowed 
three  medals,  known  as  the  Chanute 
medals,  one  of  each  to  be  awarded  annu- 
ally for  the  best  papers  presented  to  the 
society  in  the  departments  of  civil,  elec- 
trical and  mechanical  engineering.  He  was 
an   honorary  member  of  the    Institution   of 


Civil  Engineers  (Great  Britain),  of  the  So- 
ciety of  Civil  ICngineers  ( France),  and  of 
llie  Chilean  Society  of  Eiignieers.  He  was 
;i  member  <f  the  Caiuidian  Society  of  Civil 
Engineer-;,  the  .American  Institute  of  Min 
ing  Engineers,  the  Ameruaii  KailwHV  En- 
gineering and  Maintenance  of  Way  .Asso- 
ciation, and  ol  a  niiinber  ni  aer.inaiitioal 
societies   and   clubs. 

In  1893  he  was  chairman  of  the  Execu- 
tive Committee  of  engineering  societies 
having  charge  of  the  International  Engi- 
neering Congress  held  in  connection  with 
the   Columbian   Exposition   in   Chicago. 

Mr.  Chanute  was  married  in  1857  to  Miss 
Annie  James,  who  died  in  1902  and  was 
buried  at  her  old  home  in  Peoria,  111.  He 
leaves  one  son  and  three  daughters.  Fu- 
neral services  were  held  at  the  home  in 
Chicago  at  4  p.  m.,  Nov.  25,  and  the  body 
was  taken  to  Peoria  for  burial  the  follow- 
ing morning.  A  committee  of  six,  repre- 
senting the  Western  Society  of  Engineers, 
attended  the  funeral  as  honorary  pall- 
bearers. 


Increasing  Channeler  Output. — In  general, 
the  channeling  work  on  the  New  York  Barge 
Canal  has  been  more  expensive  than  on  other 
work  of  record.  This  is  due  to  the  nature  of 
the  material  encountered.  To  overcome  the 
difficulties,  in  part  at  least,  the  United  Engi- 
neering &  Contracting  Co.,  of  New  York, 
have  worked  out  an  effective  system  of  han- 
dling their  channeling  work.  Five  Sullivan 
Z.  channelers  are  worked  in  a  row,  each  ma- 
chine covering  a  certain  measured  distance, 
which  is  about  20  ft.  The  best  channelmen 
are  put  on  the  end  machines  and  this  keeps 
the  three  middle  machines  hustling  to  keep  up. 
Each  machine  requires  1  engineer,  1  fireman 
and  1  helper.  A  portable  blacksmith  shop  is 
maintained  near  the  channelers.  One  black- 
smith and  2  helpers  are  employed  to  sharpen 
drills  for  the  b  machines.  Each  machine  uses 
about  1  ton  of  coal  a  day  and  each  has  accom- 
plished as  much  as  90  ft.  of  rock  channeled  in 
8  hours,  although  the  average  amount  done 
is  much  less. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


The  Economies    of    Plain    and    Rein- 
forced Concrete  Retaining  Wall 
Design  and   Construction.* 

It  is  proposed  to  discuss  in  this  paper  some 
of  the  retaining  walls  recently  constructed  by 
the  Department  of  Public  Works,  Bureau  of 
Construction  of  the  City  of  Pittsburgh,  to 
review  the  methods  used  in  their  design  and 
the  assumptions  upon  which  the  designs  were 


Fig.    1. 


Fig.    2. 


based,   and  to   give   data   relating  to  costs   of 
such  structures. 

DESIGN   OF  DILWORTH   ST.  RETAINING   WALL. 

The  Dilworth  St.  wall  was  erected  during 
the  summer  of  1909.  In  preparing  plans  for 
this  wall  comparative  designs  were  made  to 
determine  the  most  economical  type  of  wall. 
The  site  upon  which  the  wall  is  built  is  a 
steep  inclined  hillside,  upon  which  an  old  fill 
about  8  to  10  ft.  in  depth  had  been  placed. 
This  old  fill  was  of  conglomerate  material, 
composed  of  clay,  loam  and  also  contained  a 
large  quantity  of  rubbish. 

Test  pits  were  excavated  showing  that 
shale  of  good  quality  was  to  be  found  at  a 
depth  of  about  9%  ft.  below  the  surface  at 
the  deepest  section.  The  character  of  the 
material  overlying  the  shale  was  such  that  it 
was  deemed  unsafe  to  construct  a  plain  gravity 
wall  without  carrying  the  footing  to  the  shale. 
The  design  of  the  gravity  walls  for  compari- 
son was  therefore  based  upon  carrying  the 
I  footing   to    rock.     The   lateral   thrusts,   how- 

'  'From  a  paper  by  Chas.  M.  Reppert  Division 
Engineer,  Bureau  of  Construction,  Department 
of  Public  Works.  Pittsburg.  Pa.,  read  Sept.  6, 
1910,  before  the  Structural  Section  of  the  Engi- 
neers' Society  of  Western  Pennsylvania  and 
published  in  its  Proceedings  for  October,  1910. 


ever,  were  computed  for  a  depth  of  33  ft.  for 
the  deepest  section,  which  section  was  com- 
pared with  the  cost  of  constructing  a  rein- 
forced retaining  wall  85  ft.  in  depth  at  the 
same  point;  for  the  other  depths  the  com- 
parison and  designs  were  made  in  a  similar 
manner. 

The  character  of  the  material  used  for  the 
new  fill  for  the  proposed  street  was  not  ex- 
actly known  but  from  an  inspection  of  the 
locality  from  which  the  fill  was  to  be  taken 
it  was  supposed  that  this  fill  would  be  clay 
mixed  with  a  small  portion  of  shale.  This 
assumption  was  correct. 

In  deciding  upon  the  proper  coefficient  for 
computing  the  lateral  thrusts  to  be  resisted  by 
the  proposed  wall,  there  was  taken  into  con- 
sideration the  fact  that  the  clay  filling  would 
be  placed  upon  a  steeply  inclinrf  surface  and 
underlaid  with  several  feet  of  fill  of  poor 
character  and  that  this  material  was  under- 
laid by  sloping  impervious  rock  strata.  .  It 
was  therefore  deemed  advisable  that  the  wall 
be  constructed  to  resist  a  fill  whose  angle  of 
repose  0  would  approximate  33°  42'.  Further, 
on  account  of  the  nature  of  the  material  un- 
derlying the  fill,  it  was  considered  necessary 
to  provide  an  additional  factor  of  safety  for 
loads  in  excess  of  the  normal  computed  loads. 
These  excess  loads  might  come  from  a  slip- 
ping of  the  earth  wedge  of  the  new  fill  or 
from  the  tipping  over  of  this  wedge. 

It  is  interesting  to  note  in  connection  with 
the  assumption  as  to  character  of  the  material 
and  the  probable  lateral  thrusts  developed  by 
it,  that  at  the  end  of  the  wall  where  the  em- 
bankment was  filled  out  to  the  street  line  with 
a  new  fill,  that  the  bank  slipped,  the  line  of 
rupture  being  10  to  15  ft.  back  of  the  top  'of 
the  slope  and  the  toe  of  the  slope  rising  up 
five  or  six  feet. 

Comparative  Designs. — The  comparative  de- 
signs made  included  tentative  designs  for 
gravity  walls  and  for  reinforced  concrete  walls 
of  differing  construction.  Owing  to  the  profile 
of  the  ground  the  wall  was  built  in  three 
sections  of  different  depths.  The  reinforced 
walls  consist  of  three  sections,  35,  30  and  21.5 
ft.  in  depth  respectively.  Beneath  the  floor 
of  these  sections  it  was  proposed  to  construct 
piers  running  down  to  rock,  thus  saving  a 
considerable  quantity  of  concrete  and  excava- 
tion. The  gravity  walls  were  designed  to  ;x- 
tend  to  shale  and  were  therefore  of  greater 
depth  at  the  corresponding  sections  than  the 
reinforced  wall.  In  designing  the  walls,  how- 
ever, they  were  all  subjected  to  the  same  lat- 
eral thrusts. 

For  plain  and  gravity  walls  the  estimates 
were  based  upon  the  following  estimated 
costs : 

Concrete  above  footings $6.50  per  cu.  yd. 

Concrete  in  footings $5.50  per  cu.  yd. 

Eixcavatlon    $0.75  per  cu.  yd. 


For  the  reinforced  walls  the  estimated  costs 
were  as   follows : 

Concrete  in  piers $6.00  per  cu.  yd. 

Reinforced  concrete   $8.50  per  cu.  yd. 

Steel  reinforcement $0.04  per  lb. 

Excavation    $0.80  per  cu.  yd. 

Structural  steel $0,025  per  lb. 

The  prices  bid  and  the  contract  prices  were 
considerably  less   than   the   above.     The   con- 
tract prices  were  as  follows : 
Plain  concrete  in  retaining  wall.  .$5.00  per  cu.  yd. 

Reinforced   concrete    $5.25  per  cu.  yd. 

Steel    reinforcement    $0.0275  per  lb. 

Structural   steel    $0,015  per  lb. 

Excavation    $0.50  per  cu.  yd. 

The  actual  unit  costs  of  the  work,  which 
are  given  in  Table  I  were  somewhat  greater 
than  the  contract  cost  and  less  than  the  es- 
timated costs. 

Design  of  Gravity  Walls. — The  gravity  walls 
were  designed  for  0  =  33°  42',  weight  of  earth 
110  lb.  and  equivalent  fluid  pressure  p  =  31.5- 
Ib.  per  cu.  ft.  Designs  were  made  for  three 
depths  to  correspond  to  the  three  depths  for 
the  reinforced  walls  as  previously  stated.  For 
each  section  two  designs  and  estimates  were 
made.  One  for  a  base  of  0.4  the  height  and 
the  other  for  a  base  of  0.5  the  height. 

Proposed  Gravity  Wall,  35  ft.  Section.— 
This  section  has  a  total  depth  of  42.5  ft.  from 
top  of  wall  to  base  of  footing.  The  wall  is 
designed  for  a  depth  of  fill  of  33  ft.  and  the 
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results  obtained  were  compared  with  a  design 
of  the  reinforced  concrete  section  for  a  depth 
of  35  ft.  The  dimensions  of  the  gravity  walls 
designed  for  this  section  are  shown  in  Figs. 
1  and  2. 

Table  II  gives  the  results  of  this  investiea- 
tion.  The  wall  with  a  base  of  0.5/i  is  de- 
signed so  that  the  resultant  of  the  lateral 
thrust  developed  with  angle  of  repose,  0  = 
33°   42',   will   pass   through  the   middle  third. 
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TABLE    I.— DILWORTH    STREKT    WALI^-COST    DATA. 
,12  3  1  5  6  7 


Iten^ofWork.        ^5  |^  ^|&        S|S        ",K^  _=,^        _^|^     ^?  ^p 

•=  c  S  c^'S        gi;<i'_    -^  <"    _■        3  =  o  3i<.j*"^    ^^  - 

^3  "g  «o^        '^gra     ore?         ogiSc         oggc      ofc  or 

35  ft.   Reinforced  Concrete  Wall.  37.5  ft.  Long— Per  Lineal  Foot: 

Excavation    cu.  yd.       S.6         $0.80         $6.88         $.50         $4.30             9.33  $4.67  $0,645  $6.02 

Reinf.   concrete,  .cu.  yd.       5.6           8.50          47.60           5.25           2.1.40             6.3S  33.50  6.68  42.62 

Plain  concrete. .  .cu.  vd.       0.8           6.00             4. SO           5.00      '      4.00             0.70  3.50  4.00  2.80 

Steel  reinf mt .'lb.  629                .04           25.16             .02%       17.29         604  16.60  .0245  14.80 

Structural  steel lb.     37.8            .0214           .95             .03%         1.32           43.8  1.53  .022  .96 

Total  per  lin.  ft $85.39  $56.31  $59.80  $67.20 

Kstimated  cost  of  gravity  wall  b  =  .5h  designed  for  33°  42' =  $105.00 

Estimated  cost  of  gravity  wall  b  =  .4h  designed  for  45°  =      84.00 
30  ft.  Reinforced  Concrete  Wall.  37.0  ft.  Long: 

Excavation    cu.  yd.       4.5     ■    $0.80         $3.60         $  .50  $2.25  5.70         $2.85  $0,533        $3.04 

Reinf.   concrete,  .cu.  vd.       4.15         S.50          35.28           5.25  21.79  4.38           23.00  6.88            30.13 

Plain  concrete,  .  .cu.  vd.       0.24         6.00             1.44           5.00  1.20  0.64             3.20  4.20             2.70 

Steel    reinf'mt lb.  375                .04          15.00             .02?4  10.31  382                10.50  0.277          10,58 

Structural  steel lb.     33                .021,2           .83             .OSVi  1.15  38                  1.33  0.22                .84 

Total  per  lin.   ft $56.15                            $36.70  $40.88  $47.29 

Estimated  cost  of  gravitv  wall  base  =  .4h  =  10.4  ft.  =  $51.20 
Estimated  cost  of  gravity  wall  base  =  .5h  =13.0  ft.  =    64.30 
•21.5  ft.   Reinforced  Concrete  Wall,  37.2  ft.  Long: 

Excavation    cu.  yd.       2.31       $0.80         $  1.S5         $.50         $1.15  3.15         $1.58  $0,596        $1.88 

Reinf,   concrete,  .cu.  vd.       2.44         S.50          20.74           5.25           12.80  2.5             13.12  6.806          16.99 

Plain  concrete. .  .cu.  vd.       0.24         6.00            1.44           5.00             1.20  .48             2.40  4.47             2.15 

Steel    reinfmt lb.  215                .04             8. 60             .02%         5.92  204                  5.61  0.278           n.SS 

Structural  steel lb.     23                .02%           .57             .03y2         0.81  26                  0.91  0.22             0.57 

Total  per  lin.  ft $33.20  $21.88  $23.62  $27.27 

Estimated  cost  of  gravity  wall  base  =  .4h  =  S.6  ft.  =  $39.40 

•Note:  Estimated  cost  of  a  reinforced  concrete  wall  of  cantilever  type,  21  ft.  higli  designed  for 
0  =  33°  42'  and  stress  in  steel  calc.  at  8.000  lbs.  per  sq.  in.  under  twice  the  normal  thrust  was 
$32.20. 

The  tabular  results  show  the  conditions  ex-  tion  of  the  gravity  walls.     It  will  be  seen  that 

isting   and    the   comparative   factors   of   safety  the   wall   possesses   a   greater  factor  of  safety 

under   different   loadings.     Under   the   normal  than    does    the    gravity    wall    with    a    base    of 

loading   P,   the    resultant    as    designed,    passes  (^Ah   under   the   same   conditions   of     loading, 

tlirough  the  middle  third,  the  compression   at  since    the    gravity    wall    of    this    width      base 

the  toe  being  8,800  lbs.,  which  would  be  safe.  would  be  in  dangerous  condition. 

Under  Q^  the  moment  of  stability  of  the  wall  In    comparison   to   the   gravity   wall    with    a 

is  considerably  reduced  and  assuming  that  the  base  of  0.5/;  the  reinforced  wall  is  fully  as  safe 

concrete  does  not  split  under  the  tension  the  under    normal    conditions    while    under    more 

resultant   cuts   the   base   of  the   3.S   ft.    section  

3.58   ft,    from   the   toe   so  that   but   10,7   ft.   of  TABL 

the  base  wmdd  be  bearing^  ,    ,      ^ ,  Point  Equivalent    Over- 

1  he    wall    designed    with    base    equal    to    0.4  Thrust  lbs.  of  ap-  fluid  pres-  turning 

the   height   has   a   base   of   13.2   ft.     As   shown  ??;''''•  '*        ''"■  ^^-     Pl'^ation     sure'    moment  Mt 

in   the  t,abulation  the  possible  development  of  g     f.^o"-'-  Hl^         'ffj         f/i         jff'ooo 

a   thrust,   due   to   a   decrease   in    the   angle   of  Q'  16!400  sijh  ^  361  000 

repose   to   33°   42',   would   throw   the   back   of  Q,  ".OOO        ]/6h  2->s:oon 

the   wall   into   tension.     Under   the    force    Q\  {I  g^'gjjjl  "^  '^^Jmu^ 

due   to   tipping   of   the   earth    wedge,   and   also  STABILITY  OF  PROPOSBd'gRA 

under    Q,    due    to    sliding,     which     would     be  p     3.'j»_42"         i7.ino  %h         31.5         is.s.ooo 

more   probable    in    this    case,    the    moment    of  P     45°  lo!20o  vj,h         18^7         lisiooo 

stability  of  the  wall  is  very  much  reduced.  9'  16,400         %h  n6i,ooo 

.  ,    „  .   ,         ,\,  „      .   •  Q  47,000       ]/6h  ?5R.nno 

Design    of   Reinforced     Concrete    Retaining  T"  16,500  =/nh  364  000 

U'al!  for  Heii^ht  of  3=,  ft.—T\\e  reinforced  re-  ^'  33,000         %h  364,000 

taining  wall,  a   section   of  which  is   shown  in STABILITY  OF  PROPOSED  GRA 

Fig.  3,   was   designed  so  that   it  would  have  a  •Note— Tension   in  hall   of  wan-2,200   per  s 

resisting  value  under  normal  thrust  P,  equiva- 

lent  to  that  of  the  plain  wall  with  a  base  of  .       ,  . 

0,.5/i    and    that    at    the    same   time   to   be   safe  excessive  forces  it  possesses  greater  resisting 

under  more   excessive   loads.     The   wall   was,  Power  owing  to  the  type  of  its  construction, 
therefore,   designed   so  that  the   result,^nt   due  I'  ■«''"  also  be  seen  that  the  estimated  cost 

to  the  lateral  thrust  produced  bv  the  fill  under  oj  *««■  reinforced  section  is  about  the  same  as 

the     assumption     « =  33°     42'     would     pass  that    estimated    for    the    gravity    wall    with    a 

through  the  middle  third   and  the   stresses  in  base  of  0,4/f  and  is  considerably  less  than  that 

the  structure  to  be  at  working  value.     Under  estimated   for  a   gravity   wall   with   a   base   of 

higher    loads,    such    as    might    be    caused      by  0.5/!. 

forces    Q    or   Q',    or    pressures    developed    by  Comparative    Designs    for    Other    Defitlis. — 

freezing  or  settlement  of  fill,  the  stresses   al-  Desi.gns  and  estimates  were  prepared   for  the 

lowed    were    higher,    approaching    the    elastic  other  depths  and  the  results  obtained  and  the 

limit  for  m.iximum  possible  conditions.  estimated  costs  are  given  in  Table  I. 

The  width    of  base   was   determined    in   ac-  The  conclusions   drawn   from   the  compara- 

cordance  with  the  method  stated  before  under  five  estimates  made  for  the  30  ft.  and  21..5  ft. 

design  of  reinforced  concrete  retainin.g  walls.  heights    indicate   that   the    reinforced    concrete 

The  required  width  of  base  as  computed  was  walls  would  be  as  economical  to  construct  as 

17.2   ft.,   and   the  width   taken   for   the   design  a  gravity  wall  with  a  base  0.4  the  height  but 

was  17.5  ft.  including  a  6-in.  toe  projection.  that   the   reinforced   concrete   type  would   pos- 

Table   III   gives  the  results  obtained   in  the  scss   a   far   greater   factor   of   safety.     It   was, 

investigation    and   these   resvilts   may  be   com-  therefore,  decided  to  construct  the  entire  wall 

pared    with   those   obtained    in    the    investiga-  of  reinforced  concrete. 

TABI-E    in— STABILITY  OF  WALL. 
Appli-  Equiva-  X=dis.  toe        Base 

Thrust                 Thrust     cation  of     lent   OverturningMomeiit  of     to  c.  g.  of        bear-  Comp.  at  toe 

Co-ef  (A      lb,  lin,  ft.     thrust     fluid  p  moment  Ms  stability  Ms  resultant      ing  feet  lb.  per  sq.  ft. 

■p     33°-42"           17,100           V-ih           31.4           222,000           398,000               5.6                16.8  8,500 

i>      45°                    10,200            Vah            18.7           133.000            487,000                6.8                  17.5  8.100 

O'                           16,400           %h                           393,000           227,000              3.2                  9.6  14,800 
Yt                            47.500            %h                             620.000 
TT                                26,000             %h                                620,000 

O                             47.000         l/6h                           352,000           268,000              3.8                 11,4  12,500 

Estimated  cost  of  section =  $85.00 

Contract  cost  of  section =    56.00 

Actual  cost  of  section +  15%  =    77.00 


The  reinforced  wall  as  before  stated  was 
designed  for  three  depths,  35,  30  and  21.5  ft. 
respectiveU  from  top  of  wall  to  bottom  of 
i1oor.  The  wa!'  was  also  designed  so  as  to 
rest  upon  piers  extended  along  the  front  of 
the   wall   and   underneath   each   rib. 

Design  of  Front  Wall. — The  front  wall 
transmits  the  lateral  thrusts  to  the  ribs  and  is 
designed  as  a  slab  fixed  at  the  ribs.  The 
connection  between  the  ribs  and  the  front 
wall,  see  Fig,  4,  was  designed  so  as  to  fix 
the  wall  to  the  ribs  and  as  placed  this  as- 
sumption is  practically  correct.  The  bending 
moments  at  the  centre  of  the  sl.ib  were  com- 
puted ill  accordance  with  the  formula  -cf -J- 15 
and  at  supports  Me  =  ii'P-^12.  In  actual  de- 
tailing the  percentage  of  steel  is  varied  so  as 
to  give  convenient  spacing  to  facilitate  erec- 
tion. Diagram  No.  1,  Fig.  4,  shows  the  tri- 
angles of  pressure  applied  to  the  front  wall, 
the  loadings  marked  thereon  being  in  lb.  per 
sq.  ft. 

The  front  wall  slabs  were  designed  as  fol- 
lows : 

The  stress  in  the  steel  is  equal  to  10,000  lbs. 
ner  sq.  in.  under  normal  loading  from  the 
base  to  the  point  I'  which  is  IS  ft.  below  the 
top  of  the  wall.  From  this  point  up  the  wall 
was  considered  to  be  under  a  uniform  lateral 
thru.st  of  565  lbs.  per  sq.  ft.  with  a  tension  in 
the  steel  of  10,000  lbs.  It  will  be  seen  from 
an  inspection  of  this  diagram  that  under  the 
load  Q'  the  steel  at  the  top  of  the  wall  will 
he  stressed  to  about  18,000  lbs.,  while  at  over- 
turning the  steel  would  be  stressed  to  27,000 
lbs.  per  sq.  in.  The  unit  stresses  used  are 
low  for  reinforced  concrete  work,  but  in  fix- 
ing these  stresses  the  character  of  the  con- 
struction  was  taken   into  account. 

In  connection  with  the  detailing  of  this  wall 
it  will  be  noticed  at  the  ribs  the  rods  are 
nlaced  through  holes  punched  in  structural 
steel  angles.  This  assures  the  alignment  and 
securing   of   the    rods    and    at    the   same   time 


E  II. 

X=dist.  Base  Comp.  at  toe 

Moment  of  toe  to  c.  q.  hearing  lb.  per  sq.  ft. 

stability  Ms  resultant  in  feet  Remarks 

447,000  5.85  17.5  C=  8. 800  lbs. 

523.000  6.83  17.5 

274,000  3,58  10.7  0=14.300  lbs. 

377,000  4.9  14.75  ten.sion  in  heel 


VITY    SECTION    NO, 
176.000  3.04 

252,000  4.3^ 


VITY    SECTION    NO,    2,- 
q,  ft. 


9.1 
13.1 


♦C=12,700  lbs. 
C=  8.900  Ihs. 


affords  a  secure  manner  of  tying  the  front 
wall  to  the  ribs.  As  shown  on  the  plan 
double  line  of  reinforcement  is  used  in  tl 
front  wall.  Some  difficulty  was  encounterei 
in  placing  the  rods  in  the  back  row  and  it 
would  probably  be  more  economical  to  de- 
sign the  front  wall  as  a  simple  slab  with  bent 
rods  for  the  negative  moment  at  the  points 
of  support. 

Design    of    Rib    Reinforcement. — The     ribs 
were    computed    as    cantilevers    fixed    at    thci 
base  where  they  are  tied  into  the  floor  which] 
is    held   by    the    superimposed    load    of   earti 
Tentative  designs  were  made  for  p,anel  sp_a( 
ing  of  7.5  and  9,0  ft.     The  nine  foot  spacii 
proved  to  be  the  more  economical. 

The  rib  rods  are  run  down  the  back 
the  wall,  some  of  the  rods  extending  into  thi 
proiection  at  the  heel  and  some  of  them  beitjl 
placed  under  transverse  1-in,  rods  which  il 
turn  engage  the  reinforcement  in  the  floor 
In  this  manner  the  secure  anchora.ge  of  thi 
rib  rods  is  obtained  and  the  distribution  0: 
the  stresses  between  the  floor  and  the  ri' 
effected.  To  insure  the  bond  between  th( 
floor  and  the  ribs  vertical  ties  were  alsi 
added. 

The  method  of  designing  the  reinforce- 
ment of  the  ribs  was  similar  to  that  em- 
ployed for  designing  the  front  wall.  The  ribi 
were  investigated  in  sections  5  ft,  apart,  th( 
percentage   of  steel   determined   and   the   rodi 
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were  carried  a  sufficient  distance  beyond  the 
point  required  in  order  to  give  secure  anchor- 
age, then  were  bent  as  shown  in  order  to 
avoid  crushing  the  concrete. 

The  stress  in  the  rib  reinforcement  varies 
from  10,000  lbs.  for  the  normal  loading  up 
to  40,000  lbs.  under  the  ultimate  load  and 
were  proportioned  to  develop  the  same 
strength  as  that  of  the  front  wall.  Stress 
diagrams  for  the  different  sections  and  under 
the  different  loads  were  drawn  similar  in 
form  to  those  prepared  for  the  front  wall. 

Design  of  Floor. — Diagram  2,  Fig.  4,  illus- 
trates the  method  used  in  fixing  the  unit 
stresses  in  the  floor  reinforcement.  The  floor 
reinforcement  consists  of  double  reinforce- 
ment so  as  to  provide  for  negative  moments 
at  the  base  of  the  ribs  and  so  as  to  carry  the 
resultant  pressures. 

Under  the  normal  thrust  P  the  resultant 
cuts  nearly  at  the  middle  third  so  that  the 
upward  reaction  is   a  triangle,  the  maximum 


causes  the  upward  reaction  as  shown  m  the 
diagram.  Under  Q  the  resultant  cuts  the  base 
3.11   ft.  from  the  toe. 

The  floor  was  designed  so  as  to  take  the 
varying  loads,  the  first  7.5  ft.  from  the  heel 
being  designed  to  carry  the  weight  of  the 
fill  under  a  unit  stress  in  steel  of  12,000  lbs. 
The  next  4.5  ft.,  which  is  not  subjected  to 
downward  pressure,  except  under  the  exces- 
sive loads,  was  designed  for  a  unit  stress  in 
steel  of  16,000  lbs.  The  front  portion  of  the 
floor  was  designed  to  take  the  upward  re- 
sultant caused  by  the  loading  sP,  or  twice  the 
normal,  the  triangle  alh,  showing  the  loading. 

The  allowable  stress  under  this  loading  was 
24,000  lbs. 

All  unit  stresses  in  the  floor,  however, 
caused  by  the  normal  loading  do  not  exceed 
12,000  lbs.  In  this  manner  the  floor  is  pro- 
portioned so  as  to  develop  the  strength  of 
the  floor  and  ribs.  Under  loading  approach- 
ing  the    ultimate   the    upward     resultant     of 


jection  was  that  the  piers  in  front  of  the  wall 
could  not  be  relied  upon  to  prevent  sliding 
without  carrying  them  to  considerable  depth 
while  the  back  of  the  wall  being  carried  into 
shale  excavation  afforded  an  advantageous 
and  economical  method  of  preventing  slipping. 
The  design  of  the  heel  projection  is  shown 
in  Fig.  4. 

Tic  Rods  in  Ribs. — The  vertical  tie  rods 
tying  the  ribs  to  the  floor  of  the  wall  were 
proportioned  to  carry  the  resultant  downward 
pressure  and  transmit  the  same  to  the  ribs  that 
were  carried  up  through  the  rib  and  hooked 
over  the  horizontal  tie  rods. 

From  the  theoretical  standpoint  these  tie 
rods  are  not  necessary  but  it  was  thought  that 
a  much  more  rigid  and  permanent  construc- 
tion could  be  obtained  if  the  unit  stress  iri 
these  rods  was  fixed  at  20,000  lbs.  per  sq.  in. 

The  horizontal  tie  rods  were  designed  to 
transmit  the  lateral  thrusts  from  the  front 
wall   to    the    ribs.     The   unit   stress   in   these 
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pressure  being  twice  the  average  at  the  toe ; 
this  condition  is  shown  graphically  in  the 
diagram  being  indicated  by  the  pressure  tri- 
angle gdf.  The  downward  pressure  caused 
by  the  weight  of  superimposed  earth  is  taken 
as  the  weight  of  the  wall  plus  the  earth  and 
considered  as  uniformly  distributed.  area 
ahcd.  The  difference  between  the  upward  and 
downward   pressure   gives   the   resultant   pres- 

•  sure  which  the  floor  must  be  designed  to 
carry.     For  this  condition  the  resultant  pres- 

I  sures  are  shaded  in  the  diagram. 

I  As  the  loading  is  increased  beyond  that 
produced  by  the  normal  thrusts  a  greater 
width  of  the  floor  is  subjected  to  the  down- 
ward pressure  at  the  same  time  the  intensity 
of  upward  resultant  at  the  toe  increases.  In 
order  to  proportion  the  wall  so  as  to  give  all 
parts  equal  strength  under  the  same  condi- 
tions the  floor  was  designed  to  take  the 
iStressses  caused  by  a  loading  of  twice  the 
normal,  the  resultant  of  which  cuts  the  base 
at  a   distance   of  2.48   ft.    from   the   toe   and 


course  becomes  very  great  and  for  this  rea- 
son the  change  in  section  between  the  front 
wall  and  floor  is  made  gradual  as  shown  in 
the   typical   sections. 

Design  of  Heel  Projection. — Under  the  nor- 
mal thrust  P  of  17,100  lbs.  the  weight  of  the 
wall  being  71.000  lbs.,  the  necessary  coeflficient 
to  prevent  sliding  would  be  0.24.  It  was  as- 
sumed that  the  tangent  of  the  angle  of  fric- 
tion would  be  not  less  than  0.33.  Under  the 
ultimate  thrust  to  be  carried  by  the  wall  of 
47,000  lbs.,  deducting  the  resistance  due  to 
friction  of  23,000  lbs..  leaves  a  balance  to  be 
taken  by  the  heel  projection  of  24,000  lbs.  Un- 
der the  loading  of  twice  the  normal,  giving 
a  thrust  of  34,000  lbs.,  the  thrust  to  be  taken 
by  the  heel  projection  would  be  11,000  lbs. 
per  lin.  ft.,  the  projection  was  therefore 
designed  as  a  cantilever  to  resist  this  thrust 
of  11,000  lbs.  per  lin.  ft.  with  unit  stress  in 
steel  of  16,000  lbs.  Under  the  ultimjtte  load- 
ing the  stress  in  steel  would  be  35,000  lbs. 
The   reason   for  carrying  down  this  toe  pro- 


rods  was  fixed  at  20,000  lbs.  per  sq.  in.,  the 
stress  being  taken  at  this  value  on  account 
of  the  liability  of  excessive  loads  over  any 
portion  of  the  wall.  At  overturning,  consid- 
ering the  thrust  causing  overturning  as  ap- 
plied either  at  %  or  %  the  hei.sjht,  the  stresses 
in  these  tie  rods  is  about  40,000  lbs.,  but 
necessarily  varies  in  different  portions  of  the 
rib.  The  horizontal  tie  rods  also  insure  the 
distribution  of  the  stresses  and  make  secure 
the  bond  between  the  front  wall  and  the  ribs. 
The  horizontal  tie  rods  were  made  in  U- 
shape.  being  passed  around  the  structural  an- 
gles in  the  front  of  the  wall  and  hooked 
around  the  rib  reinforcement  in  the  back  of 
the  wall.  It  will  thus  be  impossible  for  the 
ribs  of  the  front  wall  to  separate  without 
tearing  out  the  longitudinal  reinforcement  in 
the  front  wall. 

Cost  of  Dllworth  St.  Wall.—T&hXt  I  gives 
the  details  of  the  cost  of  the  three  sections 
of  the  Dilworth  St.  wall;  column  8  gives  the 
cost  account  per  unit  as  kept  by  the  engineer 
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in  charge ;  the  costs  are  exclusive  of  general 
superintendence,  of  depreciation  and  interest, 
and  of  profit. 

Construction. — Concrete  was  mixed  in  the 
following  proportions :  Plain  concrete  in  piers 
1:3:7;  reinforced  concrete  1 :2%  :5.  The 
gravel  used  was  Allegheny  River  gravel  con- 
forming to  the  requirement  that  it  should  be 
graded  from  fine  to  coarse  ranging  in  size 
from  1%  in.  to  %  in. 

STANTON    AVE,    RETAINING    WALL. 

This  wall  was  constructed  during  1908  and 
1909.  The  site  of  the  wall  is  on  Stanton  Ave. 
along  the  hillside  bordering  the  Allegheny 
Cemetery.  The  character  of  the  material  is 
shown  in  Fig.  5.  The  slope  in  front  of  the 
wall  is  steep,  extending  500  or  600  ft.  to  th« 
valley  below.  The  material  is  mostly  red 
clay  underlaid  with  shale.  The  slope  in  front 
of  the  wall  had  slipped,  the  surface  of  the 
ground  showing  cracks  several  feet  in  depth, 
these  cracks  extending  down  the  slope  several 
hundred  feet.  The  old  wall  seems  to  have 
failed  on  account  of  the  slipping  of  the  ma- 


retaining  walls  of  two  depths,  20  ft.  and  15 
ft.  respectively.  After  the  contract  was  let  it 
was  found  impracticable  to  build  the  wall 
without  carrying  the  base  to  shale.  Owing 
to  the  fact  that  the  slope  in  front  of  the 
wall  continued  to  slide  owing  to  its  angle  of 
inclination  and  also  to  the  fact  that  it  was 
necessary  to  go  a  depth  of  from  8  to  10  ft. 
under  a  portion  of  the  20  ft.  section,  it  was 
decided  to  change  the  detail  of  the  reinforced 
wall  in  some  respects.  The  base  was  increased 
from  9  to  10  ft.  and  the  dimensions  of  the 
wall  at  other  sections  was  also  increased.  No 
change  was  made  in  the  quantity  of  steel. 
This  section  was  built  upon  the  rubble  base  as 
shown  in  Fig.  5.  The  reason  for  increasing 
the  base  to  a  greater  width  was  to  transmit 
the  resultant  pressure  to  the  rubble  base  in  a 
safe  manner  and  also,  to  a  limited  extent,  to 
provide  for  a  depth  of  pressure  exceeding  20 
ft.  The  original  design  of  the  15  ft.  section, 
Type  B,  was  not  changed. 

The  20  ft.  wall.  Type  A,  Fig.  5,  was  origin- 
ally designed  and  a  portion  constructed  so 
that    the    resultant    would    pass    through    the 


Table  No.  IV  shows  the  stability  of  the 
wall  under  the  different  conditions.  The  width 
of  base  of  this  section  was  9  ft.  and  the 
height  was  20  ft. 

The  stress  in  the  steel  was  fixed  at  thjs 
figure,  under  twice  the  normal  thrust,  in  order 
to  provide  for  heavier  loading  coming  upon 
the  upper  part  of  the  wall  and  to  develop  the 
full   strength  of  the  wall. 

An  appro-ximate  method  was  used  to  de- 
termine these  loads  coming  upon  the  upper 
part  of  the  wall.  The  angle  of  repose  was 
assumed  at  45°  and  the  wedge  of  earth  behind 
the  wall  was  assumed  to  be  supported  equally 
by  the  back  of  the  wall  and  by  a  line  45°  with 
the  horizontal. 

Costs. — The   estimated    costs     and     contract 

prices  for  the  units  of  work  were  as  follows: 

Estimated  Contract 

Item  of  work.  cost.  price. 

Excavation  per  cu.  yd $  1.00  $  .58 

Reinforced  concrete  per  cu.  yd.  10.00  6.73 

Plain  concrete  per  cu.  yd 7.50  4.50 

Rubble  masonry  per  cu.  yd 5.00  2. 81 

Steel  reinforcement  per  lb 05  .03 

Pipe  drains,  per  lin.  ft 1.00  .80 

Fence  per  lin.  ft 1.50  1.75 
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Fig.  5 — Stanton   Ave.   Retaining  Wall. 


terial  in  front  of  it.  The  filling  behind  the 
wall  was  found  to  be  a  mixture  of  yellow  and 
red  clay,  which,  during  dry  weather,  cracks 
up  and  freely  admits  water.  .There  was  no 
provision  for  drainage  in  the  old  walls,  which 
probably  contributed  largely  to  their  failure. 
Designs  were  made  for  reinforced  concrete 


middle  third,  the  angle  of  repose  for  the  fill 
being  assumed  at  45°.  The  wall  was,  how- 
ever, designed  with  the  working  stresses  in 
the  steel  at  8.000  lbs.  for  a  pressure  of  twice 
the  normal.  The  moment  of  resistance  of  this 
wall,  the  weight  of  fill  being  taken  at  100  lbs. 
per  cu.  ft.,  was  89,300  ft.  lbs.  per  lin.  ft. 


TABLE  rV.— DESIGN  OP  STANTON  AVENUE   RETAINING   WALL,    STABILITY   TABLE. 
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45' 

S,400 

%h 

17,2 

22,700 

66,600 

3.3 

all      C.  at 

toe  =    4,050   lbs.   per  sq. 

ft. 

!^P 

45° 

6,800 

%h 

34.4 

45,400 

44,900 

2.23 

6.69     C.   at 

toe  =    6,400  lbs.   per  sq. 

ft. 

P 

S.T' 

42' 

5,720 

%ii 

28,6 

38,200 

51,100 

2.32 

6.96     C.   at 

toe=    6,100   lbs.   per  sq. 

ft. 

O, 

6,500 

%h 

73,500 

15,800 

0,75 

2.25     C.   at 

toe  =  18.000  lbs.   per  sq. 

ft. 

In    this 

design: 

•y  = 

100    lb. 

cu.    ft.; 

base  =  9 

ft.;   weight  of  wall 

and   earth  =  20,200   lbs. 

per 

Un. 

ft 

Based  on  these  prices  the  estimated  cost  of 
the  20  ft,  wall  with  a  9  ft,  base  was  $25,50  per 
lin,  ft.  The  cost  of  the  reinforced  concrete 
and  steel  alone  was  $19.30  per  lin.  ft.  The 
cost  of  the  15  ft.  wall.  Type  B,  with  7  ft.  base 
as  designed  and  built  was  $16.95  complete  per 
lin.  ft.,  the  costs  of  the  concrete  and  steel 
being  $12.14. 

Other  prices  bid  per  lin,  ft,  for  this  wall 
varied  from  $16.50  to  $28,20  per  lin,  ft.  For 
the  20  ft,  wall  the  other  prices  bid  varied 
from  $26,70  to  $39,000  per  lin,   ft. 

Tables  V  and  VI  give  the  detail  estimate 
of  quantities,  estimate  of  cost  and  contract 
prices  per  unit  for  the  15  ft,  and  20  ft.  walls. 

Design  and  Cost  of  20  //.  IVall  zvith  10  //. 
Rubble  Base. — As  before  outlined  this  section, 
which  is  shown  by  Fig.  5,  was  designed  for 
more  severe  conditions  than  the  original  de- 
sign.    The  dimensions  of  the  sections  of  the 
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TABLE    v.— STANTON    AVENUE    REINFORCED    CONCRETE    RETTAINING    WALi,.    QUANTI- 


TIES   AND    COST    PER    UNIT    OF  WORK    AND    PER    LIN.    FT.    20    FT.    WALL, 

TYPE  A,   9  FT.  BASE. 


Description   of  work.  Unit 

Excavation     cu.  yd 

Reinforced    concrete cu.  yd. 

Plain   concrete* cu.  yd. 

Steel     reinforcement lb. 

Rubble   masonry' cu.  yd. 

Drains    lin.  ft. 

Iron    pipe   fence lin.  ft. 

Total   per  Iln.   ft 

Total  per  lin.  ft.,  concrete  and  steel  only 


Estimated 

quantity 

per  lin.  ft. 

6.3 

2.22 


145.0 


1.0 
1.0 


Estimated 
cost  per  unit 
$  1.00 
10.00 
7.50 
0.05 
5.00 
1.00 
1.50      ■ 


Estimated 

cost  per  lin. 

ft.  of  wall 

i  6.30 

22.20 

7.25 

1.00 

1.50 
38.25 
29.45 


Contract 

price 

per  unit 

{  .5S 

6.73 

4.50 

0.03 

2.85 

.80 

1.76 


Contract 

cost 

per  lin.  ft. 

of  wall 

$  3.65 

14.d4 

4.35 

.80 

1.75 

25.49 

19.29 


•Used  as  required. 


wall  were  increased  and  the  base  increased 
from  9  to  10  ft. 

Table  VII  is  a  tabulation  showing  the  sta- 
bility of  the  wall  under  the  different  assigned 
forces,  and  Table  VIII  gives  the  quantities  and 
the  cost  per  lin.  ft. 

A  slip  of  the  trench  occurred  during  the 
progress  of  the  excavation  for  one  of  the  20 
ft.  sections  of  the  wall.  The  sheeting  was  not 
very-  securely  braced  in  front  of  the  wall  and 
the  stringers  were  anchored  across  the  street 
to  posts  driven  in  the  ground,  iron  rods  being 
passed  from  the  stringers  to  the  posts.  The 
sheeting  was  not  carried  deep  enough  and  the 
fill  slipped  underneath  the  same  and  caused 
the  trench  to  cave  in. 

The  entire  section,  composed  of  the  20  ft. 
lection  of  reinforced  concrete  and  a  rubble 
base  10  ft.  in  depth  was  designed  so  that  the 
resultant  pressure  at  the  bottom  of  the  rubble 
base  cuts  the  base  at  the  middle  third  with 
'f>  =  45°. 

SYLVAN    .•WE.    WALL. 

The  Sylvan  Ave.  wall  was  constructed  of 
rubble  concrete  masonry  to  replace  an  old 
ijiasonry  wall  that  had  failed  by  sliding  and 
settlement.  The  surface  of  the  ground  in  front 
of  the  wall  slopes  sharply  down  the  hill,  drop- 
ping several  hundred  feet.  There  had  been 
an  old  fill  at  this  point,  which  the  wall  was 
built  to  retain.  After  the  wall  begain  to  slip, 
earth  was  thrown  in  front  of  the  wall,  which, 
by  adding  weight  to  the  slope,  did  not  tend 
to  mend  matters.  As  a  consequence  of  the 
displacement  of  this  wall,  the  sewer  and 
water  lines  occasionally  broke  and,  as  the 
street  was  to  be  paved  with  asphalt,  it  was 
decided  to  remove  the  old  wall  and  build  a 
new  structure. 

Test  pits  were  dug  on  the  cross-section  and 
the  character  of  the  material  was  found  to  be 
an  old  fill  composed  of  red  and  yellow  clay 
which,  at  a  depth  of  25  ft.  to  30  ft.,  seemed 
to  indicate  the  presence  of  a  considerable 
quantity  of  water. 

The  wall  is  built  across  an  old  ravine  and 
rock  is  found  at  varying  depths,  near  the  sur- 
face at  the  end,  and  at  a  depth  of  about  30  ft. 
in  the  center.  The  length  of  the  wall  built 
was  about  2-30  ft. 

Comparative  designs  were  made  before 
adopting  the  final  design  of  a  gravity  wall  of 
rubble  concrete  masonry.  These  comparative 
designs  were  based  upon  a  depth  of  20  ft., 
•*  being  taken  at  -37°  30'  and,  for  the  rein- 
forced sections  steel  was  taken  8,000  lbs. 
under  the  normal  loading  produced.  These 
walls,  with  the  exception  of  the  gravity  wall, 
were  designed  so  that  the  resultants  would 
cut  the  middle  third.  The  estimates  were 
based  on  reinforced  concrete  at  $10  per.  cu. 
yd.,  steel  at  $0.5  per  lb.  and  excavation  at 
$1   per  cu.  yd.     The  estimate  cost  per  lin.  ft. 


of  the  cantilever,  reinforced  concrete  wall  was 
$28.  The  estimated  cost  per  lin.  ft.  of  the 
reinforced  concrete  wall  with  ribs  was  $27.50. 
The  cost  of  the  gravity  wall  with  a  base  of 
11  ft.  and  the  same  height  the  resultant  cut- 
ting the  middle  third  was  $.33  per  lin.  ft.,  the 
cost  being  based  on  unit  cost  of  concrete  of 
$7  per  cu.  yd.,  excavation  being  the  same. 

A  detailed  design  was  then  prepared  for  a 
cantilever  wall  with  a  base  of  14  ft.  and  a 
depth  of  22  ft.  under  the  same  assumptions 
as  to  loading  and  stress.  Its  estimated  cost 
was  $39  per  lin.  ft.,  concrete  being  taken  at 
$10  per  cu.  yd.,  steel  at  5  cts.  per  lb.,  and  ex- 
cavation at  $10  per  lin.  ft. 

It  was  finally  decided  that,  on  account  of 
the  fact  that  much  of  the  material  in  the  old 
wall  could  be  used  in  a  new  structure,  to  con- 
struct the  wall  of  rubble  concrete  masonry. 

This  wall  was  designed  under  the  assump- 
tion that  0  =  33°  42'  and  7  =  120  lbs.,  the 
equivalent  fluid  pressure  being  34  lbs.  per  cu. 
ft.  In  calculating  the  effective  depth  of  the 
fill  to  be  resisted,  the  information  gained  from 
the  excavation  of  test  pits  was  used  and  below 


distance  between  stones  and  the  exterior  face 
of  the  wall  was  specified  not  to  be  less  than 
6  ins. 

A  typical  cross-section  of  the  work  is  shown 
in  Fig.  5,  which  shows  the  line  of  rupture  of 
the  slip  that  caused  the  failure  of  the  old  wall. 
This  figure  also  shows  the  position  of  the 
original  wall  and  gives  a  good  idea  of  the 
extent  of  its  displacement.  Although  the  wall 
had  moved  and  settled  considerably,  as  shown 
in  this  illustration,  the  wall  itself  was  intact 
and  but  very  little  distorted.  The  wall,  how- 
ever, had  slid  off  of  its  base  in  some  places. 

MICHIGAN     ST.     RETAINING    WALL. 

This  wall  is  a  heavy  reinforced  concrete 
wall  of  the  cantilever  type  designed  for  the 
surcharge  of  a  new  fill  placed  on  a  steep  slope. 
The  wall  consists  of  an  arched  central  portion 
of  reinforced  concrete  with  plain  concrete 
abutments  or  wing  walls  at  the  end.  From 
the  back  of  the  wall  the  embankment  slopes 
up  to  the  .street  line,  the  angle  of  the  slope 
varying  with  the  distance  of  the  wall  from 
the  street  line.  On  account  of  the  location  of 
the  wall  an  attempt  at  ornamentation  was 
made.  The  wall  was  designed  for  a  normal 
pressure  of  twice  that  developed  under  the 
assumption  that  0  would  equal  37°  30'  which 
approximately  equals  the  angle  of  inclination 
of  the  original  surface  of  the  ground.  The 
depth  of  surcharge  was  about  5%  ft.  The  sta- 
bility and  internal  resistance  of  the  wall  was 
also  investigated  under  the  thrust  developed 
by  the  forces  Q  and  Q*.  The  weight  of  the 
wall  and  the  superimposed  earth  was  25,000 
lbs.,  its  moment  of  resistance  was  231,000  ft. 
lbs.  per  lin.  ft.  The  steel  was  computed  for 
stress  in  steel  of  8,000  lbs. 

In  designing  the  wall  the  base  was  spread, 
the  toe  being  extended  5  ft.  on  the  front  of 


TABLE  vn.— STANTON  AVENUE  REINFORCE 

TABLE  FOR  WALL,  TYPE  A.  20  FT.  HI 

PUTED  TO  THE  BOTTO 


P 

17 
34 
28.6 


Thrust  in 

Point  of 

Thrust     (t> 

lbs.  lin.  ft. 

application 

P       45° 

3.400 

%h 

2P       45° 

6.R00 

%h 

P       33°  42" 

5,700 

%h 

Qi 

5,500 

%h 

D  CONCRETE  RTSTAINING  WALL,   STABILITY 
GH.    10    FT.    BASE.    SEE    FIG.    5.    COM- 

M  OF  24   FT.   SECTION. 

X  =  distance 

Overturning     Moment  of  from  toe  to 

moment  Mi      stability  M.  resultant     Base  bearing 

22,700                 86.800  3.89                  AH 

45,400                  64.100  2.85                  8.7 

38.200                71.300  3.20                9.6 

73,500                36,000  1.6                  4.8 


the  point  where  the  material  was  firm  no  al- 
lowance was   made  for   lateral   pressure. 

A  typical  section  of  this  wall  is  shown,  on 
Fig.  5.     The  contract  prices  were  as  follows : 

E^xoavation  for  retaining  wall i  .38  per  cu.  yd. 

Plain     concrete 5.20  per  cu.  yd. 

Rubble   concrete 4.60  per  cu.  yd. 

Under  a  portion  of  the  wall,  piers  were 
built  through  the  firm  ground  to  shale,  so 
that  slipping  of  the  wall  on  the  inclined  strata 
of  rock  might  be  prevented  and,  .at  the  same 
time,  saving  excavation  and  concrete.  Where 
these  piers  were  built,  a  section  of  plain  con- 
crete, 5  ft.  in  depth,  was  placed,  and  longi- 
tudinal reinforcement  consisting  of  a  double 
line  of  one  in.  bars  spaced  12  ins._  was 
placed-  The  bonding  of  the  upper  section  of 
the  wall  to  the  piers  was  secured  by  placing 
steel  reinforcement  in  the  piers  extending  up 
into  the  plain  concrete  base.  Plain  concrete 
was  mixed  in  proportion  of  1  ;3 :6.  and  the 
rubble  concrete  masonry  was  built  in  ap- 
proximately horizontal  courses.  The  stones 
were  bedded  in  concrete  of  moderately  dry 
consistency  and  the  joints  between  the  stones 
were  grouted  with  wet  sloppy  concrete.     The 


TABLE    VI.— STANTON    AVENUE 

TIES    AND    COST    PER 

WALL, 


REINFORCED    CONCRETE    RETAINING    WALL.     QUANTI- 


UNIT   OF  WORK  AND  PER  LIN. 
TYPE  B.  SEE  FIG.   2,   PLATE  2 


Description   of  work.  Unit 

Excavation    cu.  yd. 

Reinforced    concrete cu.  yd. 

Plain     concrete* cu.  yd. 

Steel    reinforcement lb. 

Rubble  masonry* cu.  yd. 

Drains     lin.  ft. 

Iron   pipe   fence lin.  ft. 

Total  per  lin.  ft.  (except  extra  base) 
Concrete  and  steel  per  lin.  ft 

•Used  as  required. 


Estimated 

quantity 

Estimated 

Elstimate 

per  lin.  ft. 

cost  per  unit 

lin.  ft.  of  1 

6.3 

$  1.00 

$  6.30 

1.44 

10.00 
7.50 

14.40 

Sl.O 

.05 
5.00 

4.05 

1.0 

1.00 

1.00 

1.0 

1.50 

1.50 

iitnnlete.  . . 

{24.85 

18.45 

FT.  FOR  15  FT 


Contract 

price 

per  unit 

$  .58 

6.73 

4.50 

.03 

2.85 

.80 

1.75 


Contract 

cost 

per  lin.  ft. 

of  wall 

S  3.65 

9.69 

2.43 

.80 
1.75 


}16.93 
12.12 


the  wall.  This  extended  base  was  desirable 
on  account  of  the  steep  slope  of  the  exist- 
ing surface  and  the  fact  that  a  mixed  clay 
and  earth  fill  was  to  be  placed.  The  estimated 
cost  of  the  wall  per  lin.  ft.  was  $46  and  the 
contract  cost  per  lin.  ft.   was  $42. 

.A.  comparative  design  was  made  for  a  grav- 
ity wall.  A  gravity  wall  with  a  base  of  10  ft. 
and  a  height  of  22  ft.  was  estimated  to  cost 
about  $32.  Under  the  thrust  developed  by 
the  normal  loading  P,  one-half  of  that  applied 
to  the  reinforced  wall,  the  back  of  the  wall 
would  be  in  tension  since  the  resultant  cut  the 
base  2.9  ft.  from  the  toe.  A  gravity  wall 
with  a  12-ft.  base  and  22  ft.  high  was  es- 
timated to  cost  $37,  the  resultant  cutting  the 
middle  third. 

On  account  of  the  conditions  it  was  thought 
advisable  to  build  the  reinforced  wall  since 
the  cost  was  but  verj'  little  greater  and  it 
possessed  a  much  greater  factor  of  safety. 

Scclioti. — The  section  of  the  wall  is  shown 
in  Fig.  6.  The  vertical  rods  in  the  back  of 
the  wall,  %-in.  rods  spaced  4%  ins.,  were 
extended  from  the  top  of  the  wall  to  the  base. 
The  inclined  rods,  %-in.  rods  spaced  4%  ins. 
c.  to  c.  were  tied  to  the  vertical  rods  and  also 
to  the  transverse  rods  in  the  heel,  which  were 
■i^-in.  rods  spaced  6  ins.  c.  to  c.  The  end  of  the 
inclined  rods  was  hooked  over  the  longitudi- 
nal rods  in  the  base.  The  rods  in  the  ex- 
tended toe  were  %-in.  rods  spaced  4  ins. 
c.  to  c.  \  toe  projection  was  provided  but  was 
not  necessary  in  construction  owing  to  the 
fact  that  the  base  of  the  wall  was  in  shale. 
The  shape  of  the  wall,  also,  is  such  that 
arching  action  of  the  reinforced  section 
against  the  heavy  concrete  wing  walls  is  pro- 
vided, and  provides  a  very  great  factor  of 
safety  agaiiist  overturning. 

The  proportion  of  concrete  in  this  wall  was 
':3:6. 


47S 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  2-' 


\VASHINGT0N   A\E.   RETAINING  WALL-  as    to   provide   an   additional    factor   of    safely 
This    wall    was    constructed    in    1908.       The  for   overturning.      For   this    reason   the   depth 
wall   erected   is    a   reinforced   concrete    retain-  of  the  wall  was  earned  6  ft.  below  the  top  of 
ing  wall    cantilever  tvpe.  500  ft.  long,  at  each  the   rail.     The   steel   reinforcement   was  corn- 
end  of  which  a  length  of  gravity  wall  of  less  puted   so   that   the   stress   on   the   steel,   under 
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Fig.  6 — Michigan  St.  Retaining  Wall. 


depth  was  built,  the  total  length  of  the  gravity 
walls  being  375  ft.  The  construction  of  this 
wall  was  rendered  difficult  by  the  fact  that 
a  6-ft.  brick  sewer  had  been  built  near  the 
street  line  so  that  the  space  available  for  the 
base  of  the  wall  was  restricted.  In  prepar- 
ing the  contract  plans,  it  was  anticipated  that 
the  width  of  base  would  not  exceed  four  ft. 

The  Castle  Shannon  railroad,  since  electri- 
fied, rims  along  the  front  of  the  wall  a  few 
feet  from  its  face.  The  distance  from  the  top 
of  wall  to  top  of  rail  is  about  13  ft.  and  this 
may  be  taken  as  the  effective  height  of  the 
wall.  The  new  fill  behind  the  wall  was  from 
7"  to  9  ft. 

The  wall  was  designed  for  a  base  of  4  li 
and  a  depth  of  19  ft.  from  top  of  wall  to 
bottom  of  the  reinforced  wall.  It  was  antici- 
pated that  where  desired  plain  concrete  would 
be  placed  under  the  base  of  the  reinforced 
wall. 

The  concrete  was  1 :3  ;6  mix  and  the  wall 
was  built  in  sections  varying  from  90  to  60 
ft.  Fig.  7  shows  the  detail  of  a  section  of 
this  wall  and  also  shows  a  typical  detail  of  a 
special  section,  which  was  necessitated  on  ac- 
count of  the  lack  of  clearance  between  the 
side  of  the  sewer  and  the  street  line. 

The  wall  was  designed  for  a  depth  of  hll 
of  from  7  to  9  ft.  and  the  angle  of  repose 
assumed  for  the  fill  was  45°.  It  was  assumed 
that  the  excavation  through  the  old  fill  would 
exert  little  if  any  pressure  on  the  wall.  The 
normal  thrust  developed,  with  <t>  =  45°  and 
7  =  100  lbs.  per  cu.  ft. ,=700  lbs.  per  lin.  ft. 
of  wall.  The  weight  of  the  wall  and  the 
superimposed  earth  was  9,400  lbs.  per  lin.  ft. 
The  overturning  moinent  calculated  to  the  base 
of  the  reinforced  section  for  h  =  19  ft.,  is  Mt 
=  9.100  ft.  lbs.  per  lin.  ft.  The  moment  of 
resistance  of  the  wall  about  the  toe  is  Mr  = 
18,200  lbs.  per  lin.  ft.  Under  this  thrust,  the 
resultant  cuts  the  base  about  1  ft.  from  the 
toe,  the  base  bearing  under  the  thrust  being 
3  ft. 

While  this  was  considered  safe  for  the 
character  of  the  fill  to  be  placed,  which  was 
to  be  a  mixture  of  shale  and  clay,  it  was 
thought   desirable   to   carry  the  base   deep,   so 


the  norinal  thrust  developed,  by  the  earth, 
with  0  =  33°  42',  would  not  exceed  8,000  lbs. 
per  sq.  in.  Table  X  gives  the  quantities,  es- 
tnnated  cost  and  contract  cost  per  fin.  ft.  of 
wall. 

When  the  trench  was  opened  up  it  was 
found  that  the  line  of  the  sewer  was  irregular 
and   that,    for    a    considerable   portion    of    the 


length  of  the  wall,  a  width  of  base  of  from  5  to 
6  ft.  was  available.  The  base  of  the  wall  was 
therefore  made  the  full  width  of  the  trench 
and  horizontal  steel  reinforcement  was  placed 
in  this  extended  heel,  the  original  design  only 
contemplating  a  6  in.  offset  2  ft.  from  the 
base. 

The  distance  from  the  bottom  of  the  rein- 
forced concrete  section  to  the  surface  of  the 
shale  varied  from  nothing  to  4  ft.  With  the 
exception  of  the  first  section  of  90  ft.  the  wall 
was  carried  to  shale,  plain  concrete  being 
placed  under  the  base  of  the  reinforced  sec- 
tion. In  order  to  utilize  this  depth  of  rein- 
forced concrete,  vertical  reinforcement  was 
placed  in  the  back,  being  hooked  over  the 
horizontal  rods  of  the  heel. 

With  a  base  5  to  6  ft.  in  width  the  wall 
has  a  much  greater  moment  of  resistance,  the 
moment  of  resistance  of  the  wall  being  in- 
creased from  about  18,000  to  about  41,000  ft 
lbs.  per  lin.  ft. 

Section. — The  section  of  the  wall  consists 
of  a  thin  section  14  ins.  wide  at  the  top  and 
18  ins.  at  the  bottom  and  from  12.5  to  13.5 
ft.  in  depth.  This  portion  is  reinforced  with 
5/^-in.  rods,  spaced  7%  in.  c.  to  c.  The  next 
section  is  4  ft.  in  depth  and  its  thickness  is 
18  ins.  at  the  top  and  3%  ft.  at  the  bottom, 
and  is  reinforced  with  %-in.  rods,  spaced  7% 
ins.  c.  to  c.  The  transverse  rods  in  the  base, 
which  was  2  ft.  in  thickness,  are  %-in.  rods, 
spaced  7%  in.  c.  to  c.  The  rods  in  the  upper 
portion  of  the  wall  were  cut  ofif  alternately  4 
ft.  from  the  top. 

Expansion  and  Contraction. — In  the  first 
section  of  the  wall  90  ft.  in  length,  the  longi- 
tudinal reinforcement,  placed  so  as  to  provide 
for  temperature  stresses  and  to  aid  in  distrib- 
uting these  stresses,  consisted  of  nine  %-in. 
rods  spaced  about  19  ins.  apart,  the  percen- 
tages of  steel  in  the  upper  portion  being 
0.092  per  cent.  The  base  of  the  first  section 
was  on  hard  clay.  No  cracking  of  the  wall 
resulted.  The  next  section,  however,  was 
carried  to  rock  and  this  90  ft.  section  cracked 
into  three  parts  of  approximately  30  ft.  in  . 
length.  The  percentage  of  reinforcement  was 
increased,  sixteen  y2-in.  rods  being  placed  in 
the  upper  13  ft.  of  the  wall,  the  percentage 
of  the  steel  then  being  0.165  per  cent.  This 
quantity  of  the  steel  seemed  to  be  effective 
in   preventing  cracks. 

In  Fig.  8  shows  the  detail  of  a  special  sec- 


TABLE   VIII.— STANTON   AVENUE   REINFORC 
TIES   -'VND   COST  PER  UNIT  OF  WORK 
TION     WITH     10'     BASE 
Estimated 
quantity 
Description  of  worlj.         Unit.  per  lin.  ft. 

Excavation     cu.  yd.  12.9 

Reinforced    concrete cu.  yd.  2.32 

Steel    reinforcement lb.  145.0 

Drains     lin.  ft.  1.0 

Pence    lin.  ft.  1.00 

Rubble  masonry cu.  yd.  4.10 

Total  including  10  ft.  rubble  base 
Total  exclusive  of  rubble  base.... 
Concrete  and  steel  only 


ED  CONCRETE  RETAINING  WALL, 

AND  PER  LIN.   FT.      OF  WALI^-29' 
SEE  FIG.   5. 

Estimated        Estimated  Contract 

cost  per  price 

lin.  ft.  per  unit. 

$12.90  $0.58 

23.20  6.73 

7.25  .03 

1.00  .80 

1.50  1.75 

20.50  2.S5 
66.35 
45.85 
30.45 


cost 

per  unit. 

$  1.00 

10.00 

.05 

1.00 

1.50 

5.00 


QUANTI- 
SEC- 


Contraot 

cost  per 

lin.  ft. 

$  7.48 

15.61 

4.35 

.80 

1.7B 

11.68 

41.67 

29.99 

19.96 
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Fig.    7 — Washington    Ave.     Retaining     Wall. 
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l-ABLE   IX.— MICHIGAN   STREET   RETAINING   WALL.      UNIT   COSTS   AND   ESTIMATED   AND 
CONTRACT   PRICES.     FOR   SECTION    SEE   FIG.    6. 

Estimated                             Estimated  Contract        Contract 

quantities  Estimated          cost  per  price             cost  per 

Description  of  work.                        Unit    per  lin.  ft. cost  per  unit  lin.  ft.  of  wall  per  unit     lin.  ft.  of  wall 

Concrete   cu.  yd.         3.3                 $8.00                $26.40  $8.00                $26.40 

Steel    reinforcement lb.     405.0                   .03                 20.25  .04                 16.20 

Total  per  lin.  ft J46.65  $40.60    , 


tion  60  ft.  in  length,  the  construction  of 
which  was  necessitated  by  the  lack  of  clear- 
ance between  the  side  of  the  sewer  and  the 
street  line,  the  space  available  being  only  3.35 
ft.  A  reinforced  concrete  platform  was  placed 
over  the  sewer,  as  shown  on  the  plan,  to  pre- 
vent the  wall  from  overturning.  Most  of  the 
weight  of  the  wall  is  carried  directly  on  the 
front  wall.  The  adaptability  and  economy  of 
the  reinforced  type  of  wall  are  well  illustrated 
by  this  design. 

MARSHALSEA    RETAINING    WALL. 

This  wall  was  built  to  protect  a  power  house 
from  a  sliding  bank  of  earth.  The  slope  had 
been  cut  back  to  admit  of  the  construction  of 
the  power  house  and  the  bank  was  slipping. 
The  country  road  is  at  the  top  of  slope  and 
about  50  ft.  from  the  power  house,  the  dif- 
ference in  elevation  in  this  distance  being 
.ibout  40  ft. 

It    was    desired   to   provide   an    open    space 


ment  of  resistance  of  the  wall  is  97,500  ft.  lbs. 
per  lin.  ft.  The  stresses  in  the  steel  for  the 
normal  loading  is  8,000  lbs.  except  the  upper 
portion  of  the  wall,  where  the  stress  is  some- 
what lower,  so  as  to  provide  for  excessive 
loads  coming  on  this  portion  of  the  wall,  as 
might  result  from  sliding  of  the  earth  of  the 
steep  bank. 

Section. — The  arrangement  of  the  reinforce- 
ment in  this  wall  is  simlar  to  that  of  the 
Michigan  St.  wall.  The  reinforcement  of  the 
vertical  base  projection  is  provided  by  extend- 
ing the  main  vertical  reinforcement  to  the  bot- 
tom of  the  projection.  Table  XI  gives  the  es- 
timated and  contract  cost  of  this  wall  per  lin. 
ft. 

The  concrete  was  mixed  in  the  proportion  of 
1  :2%  :5,  the  size  of  the  gravel  being  specified 
not  to  exceed  1%  in.  or  less  than  %  in.  The 
surface  of  the  wall  was  finished  by  rubbing 
with    small  molded   block?   of  cement  mortar, 


about  23  lbs.  per  cu.  ft.,  which  corresponds 
to  an  angle  of  repose  for  the  material  of  about 
42°.  The  contract  price  for  concrete  in  this 
wall  was  $5.75  per  cu.  yd.,  and  at  this  price 
the  wall  as  shown  in  the  figure  with  a  6  ft. 
depth  of  footing  cost  $28.75  per  lin.  ft.,  for 
concrete  alone.  Provision  for  drainage  in 
walls  of  this  type  is  made  by  placing  a  course 
of  broken  stone  12  ins.  in  thickness  from  the 
top  of  the  wall  to  firm  ground,  the  drainage 
discharging  through  terra  cotta  pipe  placed  in 
the  wall.  The  proportion  of  concrete  used  is 
1:3:6. 

These  designs  were  made  under  the  super- 
vision of  Mr.  N.  S.  Sprague.  Mem.  A.  S.  C.  E., 
the  Superintendent  of  the  Bureau  of  Construc- 
tion, to  whom  the  writer  is  indebted  for  as- 
sistance in  preparing  the  designs,  and  the 
writer  further  wishes  to  acknowledge  the  as- 
sistance of  Mr.  J.  D.  Stevenson  of  this  Bu- 
reau in  preparing  this  paper. 


Tentative    Programme    of    Papers    for 
the    Annual    Meeting    of    the    Na- 
tional Association  of  Cement 
Users. 
.-\t  the  annual  meeting  of  the  association 
In  be  held  in   New  York   City.   Dec.   12  to 
17,   1910,  the  following  list  of  technical  pa- 


£ap/insion  jowr 


CROSS  SfCT/Olv 


TOPICAL  secnoN 
Fig.  8 — Special   Section  of  Washington  Ave.    Retaining   Wall 


between  the  side  of  the  building  and  the  wall, 
ft  was  also  considered  hazardous  and  would 
undoubtedly  result  in  considerable  cost  to  cut 
back  very  far  into  the  slope.  A  study  was 
made  of  the  comparative  cost  of  sloping  the 
earth  and  moving  the  county  road  back  and 
of  building  a  retaining  wall.  The  cost  of  the 
retaining  wall  was  found  to  be  less  than  the 
other   project. 

The  wall  constructed,  about  100  ft.  in 
length,  is  a  reinforced  concrete  wall  of  the 
cantilever  type  with  an  extended  toe  and  a 
projection  of  the  base  into  the  rock  upon 
which  the  wall  was  built.  The  wall  was  de- 
signed for  heavy  conditions,  the  slope  already 
being  in  motion  and  consisting  of  clay  on 
rock.  This  wall  was  erected  in  1909.  The 
wall  designed  is  safe  under  the  thrust  devel- 
oped by  the  formula  h  =  %  h-  cos  ^,  ivith  •i'  = 
to  33°  42'.  The  stresses  caused  by  other 
loadings,  such  as  Q'  and  Q,  were  also  investi- 
gated and  the  stress  in  the  steel  under  these 
loadings  do  not  exceed  16,000  to  20,000  lbs. 

The  section  and  details  of  this  wall  are 
shown  by  Fig.  6.  Its  construction  necessitated 
cutting  back  into  the  bank  but  7  ft.  and  the 
wall  as  built  possesses  a  large  factor  of  safety, 
the  total  width  of  base  being  11  ft.    The  mo- 


waler  being  applied  at  the  same  time.  The 
finished  surface  presents  a  very  satisfactory 
and  uniform   appearance. 

ALLEGHENY    AVENUE    RETAINING    WALL. 

This  wall,  a  section  of  which  is  shown  on 
Fig.  5,  is  a.  gravity  wall  of  concrete  and  is 
typical  of  the  practices  of  this  department  for 
such  construction  and  the  wall  was  designed 


pers    and    reports    are    planned    to    be    pre- 
sented: 

"Dustless  Concrete  Floors,"  L.  C.  Wa- 
son.  President,  Aberthaw  Construction  Co., 
Boston.  Mass.;  "Some  New  Methods  iji 
Sidewalk.  Curb  and  Gutter  Construction," 
Jerome  B.  Landfield,  Hotchkiss  Lock  Metal 
Form   Co.,  Binghamton.  N.  Y. ;  "Report  of 


TABLE    XI.— RETAINING    WALL    AT    MARSHALSEA.      ESTIMATED   COST   AND  CONTRACT 
PRICE  PER  UNIT  OF'  WORK  AND   PER  LIX.   FT-.   OF  WALL. 

Quantity                                                      Contract  Contract 

per  lin.       Est.  cost           Est.  cost            price  price 

Item  of  work                                     Unit    ft.  of  wall     per  unit       lin.  ft.  of  wall     per  unit  per  lin.  ft. 

Excavation    cu.  yd.         3.5                 $1.50                $5.25                 $0.35  J  1.22 

Reinforced    concrete cu.  yd.        2.27                8.50                 19.30                 7.30  16.57 

Steel  reinforcement lb.     185.0                     .04                    7.40                    .016  2.96 

Plain  concrete cu.  yd.  6.00 

Total  per  lin.  ft.  of  wall $31.95-  $20.75 


to  resist  a  new  fill  of  about  eight  feet,  the  foot- 
ing of  the  wall  to  be  carried  to  such  depth  be- 
low this  point  as  might  be  required.  The  unit 
weight  of  the  new  fill  was  assumed  at  110 
lbs.  per  cu.  ft.  The  resultant  of  the  pressures 
cuts  the  middle  third  under  the  assumption 
that   the    equivalent   fluid   pressure    would   be 


TABLE   X— WASHINGTON   AVENUE   RETAINING  WALI^-UNIT  COSTS  AND  COST  PER  LIN. 

FT.  OF  WALL.     ENGINEERS'  ESTIMATE    AND    CONTRACT  PRICES. 

Estimated                             Estimated  Contract    ■     Contract 

quantity     Estimated         cost  per  cost              cost  per 

Description  of  work.                       Unit    per  lin.  ft. cost  per  unit  lin   ft.  of  wall  per  unit    Im.  ft.  of  wall 

Steel  reinforcement lb.       65                   $  .Oa               $3.25  >  ■?223            5  1-40 

Excavation    cu.  yd.        2.0                 l.oO                   3.00  .dO                   1.00 

Concrete,  reinforced cu.  yd.        1.21                9.00                 10.90  6. , u                   8.20 

Plain  concrete cu.  yd.  , 

Fence    lin.  ft.        1.0                 1.50                   1.50  1.3o                   1.3o 

Total  per  lin.  ft «8«  «12-95 


the  Committee  on  Sidewalks.  Roadways 
and  Floors,"  C.  W.  Boynton.  Chairman; 
"Report  of  the  Committee  on  Reinforced 
Concrete  and  Building  Laws,"  A.  E.  Lin- 
dau,  Chairman;  "Web  Reinforcement-  of 
Concrete  Beams,"  Peter  Gillespie,  Presi- 
dent, Canadian  Cement  and  Concrete  As- 
sociation, Lecturer,  Faculty  of  Applied 
Science,  University  of  Toronto,  Toronto, 
Canada;  "Web  Reinforcement  of  Concrete 
Beams,"  Major  John  Stephen  Sewell,  Con- 
sulting Engineer.  Gantts  Quarry,  Alabama; 
"Flat  Slabs  of  Reinforced  Concrete,"  Ar- 
thur X.  Talbot,  Professor  of  Municipal  and 
Sanitary  Engineering,  University  of  Illi- 
nois. Urbana,  111.;  "Discussion  of  Flat  Re- 
inforced Concrete  Plates,"  Angus  B.  Mac- 
Millan,    Engineer,    Aberthaw    Construction 
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Company.  Boston,  Mass.;  ".\nalysis  of  Re- 
sult of  Load  Tests  on  Panels  of  Reinforced 
Concrete  Buildings,"  Emile  G.  Perrott.  Ar- 
chitect, Philadelphia,  Pa.;  "A  Comparison 
of  the  Concrete  Industry  in  Europe  and 
America,"  Dr.  Otto  Schott,  Director,  Of- 
fenbach- Plant,  Heidelberg  and  Mannheim 
Portland  Cement  Company.  Heidelberg, 
Germany;  'The  National  Fire  Protection 
Association  and  Its  Work,"  W.  H.  Merrill, 
President,  Chicago.  111.;  "Some  Thermal 
Properties  of  Concrete,"  Professor  Charles 
L.  Norton,  Professor,  Heat  Measurement, 
Massachusetts  Institute  of  Technology, 
Boston,  Mass.;  'Topical  Discussion  on 
Fire-Resistive  Construction  of  Buildings 
and  the  Effect  on  Insurance  Rates";  "Re- 
port of  the  Committee  on  Fireproofing." 
Rudolph  P.  Miller,  Chairman;  "Report  of 
the  Committee  on  Insurance,"  William  H. 
Ham.  Chairman:  "An  Incident  of  Value  of 
Concrete  in  Reducing  Cost  of  Insurance," 
Emile  G.  Perrott,  Architect,  Philadelphia, 
Pa.;  "Effect  of  Electrolysis  on  Metal  Im- 
bedded in  Concrete,"  Cloyd  M.  Chapman. 
Engineer-in-charge.  Westinghouse,  Church, 
Kerr  &  Company,  New  York,  N.  Y.;  "Con- 
struction Problems  of  the  Azisconoes  Con- 
crete Gravity  Dam,"  Seth  A.  Moulton. 
Sawyer  and  Moulton,  Portland,  Me.; 
"Preparation  and  Handling  of  Concrete." 
H.  M.  Cryder.  Vice-Presid"ent,  William  P. 
Carmichael  Company,  St.  Louis.  Mo..  "Ad- 
vantages and  Comparative  Cost  of  Spout- 
ing Concrete,"  F.  E.  Engstrom,  Vice- 
President.  F.  O.  Engstrom  Company,  Los 
Angeles,    Calif.;    "The   Use    of   Compressed 


Air  in  the  Handling  of  Mortars  and  Con- 
crete." G.  L,  Prentiss,  Vice-President,  Par- 
sons Manufacturing  Company,  New  York, 
N.  Y.;  "Discussion  on  the  Manufacture, 
Curing,  Cost,  Etc.,  of  Cement  Hollow 
Building  Blocks,  Architectural  Concrete 
Blocks,  Fence  Posts,  Drain  Tile  and  Pipe"; 
"Report  of  the  Committee  on  Specifications 
for  Cement  Products,"  P.  S.  Hudson, 
Chairman;  (a)  "Proposed  Standard  Speci- 
fications for  Architectural  Concrete 
Blocks,"  (b)  "Proposed  Standard  Specifica- 
tions for  Plain  Concrete  Drain  Tile";  "Gen- 
eral Considerations  in  the  Construction  of 
a  Cement  Products  Plant,"  Charles  D.  Wat- 
son, Consulting  Engineer,  Syracuse,  N.  Y. ; 
"Cement  Tile  Plant — Layout  and  Opera- 
tion." C.  M.  Powell,  Assistant  Inspecting 
Engineer,  Universal  Portland  Cement  Com- 
pany. Chicago,  111.;  "Additional  Notes  on 
Steam  Curing  Plants,"  F.  S.  Phipps.  Man- 
ager. Central  Stone  Company.  St.  Joseph, 
Mo.;  "Meeting  of  Section  on  Treatment" 
of  Concrete  Surfaces,"  topical  discussion 
on  the  artistic  treatinent  of  concrete  sur- 
faces of  various  kinds;  "Report  of  Com- 
mittee on  Exterior  Treatment  of  Concrete 
Surfaces,".  L.  C.  Wason,  Chairman;  "Pro- 
posed specifications  for  Stucco  on  Metal 
Lath";  "Comparative  Cost  and  Mainte- 
nance of  Various  Types  of  Building  Con- 
struction." J.  P.  H.  Perry,  Turner  Con- 
struction Company,  New  York,  N.  Y.; 
"Concrete  Filled  Arches,"  H.  H.  Quimby, 
Engineer  of  Bridges.  Bureau  of  Surveys, 
Philadelphia,  Pa.;  "Reinforced  Concrete 
Sewers."    J.    A.    Hooks,      .'\ssistant      Sewer 


Commissioner,  St.  Louis,  Mo.;  "The  Hud- 
son Memorial  Bridge,"  William  H.  Burr,  . 
Professor  of  Civil  Engineering,  Columbia 
University,  New  York,  N.  Y.;  "Reinforced 
Concrete  Construction  in  San  Francisco 
and  Vicinity,"  John  H.  Leonard,  Consult- 
ing Engineer,  San  Francisco,  Cal.;  "Rein- 
forced Concrete  School  Building,"  John  T. 
Simpson,  President,  American  Concrete 
Steel  Company.  Newark,  N.  J.;  "The  Use 
of  Reinforced  Concrete  for  Hospitals  and 
Similar  Structures,"  R.  A.  McCullough. 
Chief  Engineer  for  Raymond  F.  Almirall, 
New  York,  N.  Y.;  "Advantages  of  Rein- 
forced Concrete  for  Farm  Buildings."  Al- 
fred Hopkins,  Architect,  New  York,  N.  Y.; 
"The  Advantage  of  Admixtures  of  Tufa 
to  Portland  Cement."  J.  B.  Lippincott,  As- 
sistant Chief  Engineer,  Los  Angeles,  Aque- 
duct, Los  Angeles,  Calif.;  "Use  of  Rein- 
forced Concrete  in  Sea  Water,"  R.  Baf- 
frey.  President,  Hennebique  Construction 
Company,  New  York,  N.  Y..  "The  Relation 
of  the  Lime  Contents  of  Cement  to  Dura- 
bility of  Concrete,"  Henry  S.  Spackman. 
President,  Henry  S.  Spackman  Engineering 
Company,  Philadelphia.  Pa.;  "The  Insula- 
tion of  Concrete  Structures."  Edward  W. 
DeKnight,  Manager.  Hydrex  Engineering 
Company,  New  York,  N.  Y..  "The  Water- 
proofing of  Tunnels,"  A.  H.  Harrison,  Har- 
rison Waterprof  Materials  Company,  New 
York,  N.  Y.;  "Waterproofing  with  Water," 
Cloyd  M.  Chapman,  Engineering-in-charge. 
Westinghouse,  Church,  Kerr  and  Company. 
New   York,    N.   Y'. 


ROADS      AND      STREETS      SECTION 


City    Planning:    Relation    of    Streets, 

Tramways  and  New  City 

Districts. 

The  civic  authorities  of  Continental  cities 
have  devoted  much  attention  to  the  rela- 
tion existing  between  streets,  transporta- 
tion facilities  and  city  expansion.  In  a  re- 
port presented  at  the  recent  meeting  of  the 
International  Street  &  Intprurban  Railway 
Association  at  Brussels,  Me.,  M.  Wattman, 
manager  of  the  Municipal  Tramways  of 
Cologne,  brings  out  a  number  of  features 
of  European  practice  regarding  these 
points.  We  have  abstracted  the  matter 
that    follows    from    his    report: 

One  of  the  greatest  needs  of  large  cities 
is  the  reduction  of  congestion  of  population 
through  lateral  expansion.  This  later  ex- 
pansion is  made  possible  only  by  means  of 
adequate  and  rapid  transportation.  With 
horse  cars  but  little  relief  could  be  af- 
forded; but  the  development  of  electric 
railways  during  the  past  20  years  provides 
a  possible  solution  of  this  problem  because 
it  increases  enormously  the  space  avail- 
able for   city   expansion. 

It  is  a  somewhat  difficult  matter  to  de- 
termine the  proportion  of  people  who  use 
the  electric  cars  to  go  from  one  point  to 
another  within  the  city  in  preference  to 
other  means  of  movement.  However,  fig- 
ures on  this  point  have  been  compiled. 
These  figures  were  obtained  by  making  a 
record  of  the  number  of  persons  traveling 
in  tramway  cars,  in  other  vehicles,  bi- 
cycles, and  on  foot,  on  typical  days,  past 
different  important  points  in  the  cities 
mentioned.  A  record  taken  at  two  impor- 
tant points  in  Copenhagen  during  Novem- 
ber, 1907.  shows  the  following:  Number  of 
persons  in  vehicles,  3,181;  on  bicycles,  4,- 
153;  foot  passengers,  22,289;  in  tramway 
cars,  12,000.  In  other  words,  the  tramway 
cars  carried  29  per  cent  of  the  total  num- 
ber of  persons  passing  the  two  points  con- 
sidered. At  Aix-la-Chapelle  during  a  fete 
on  July  19,  1909,  a  record  was  made  at  ten 
different  points,  and  it  was  found  that  the 
number  of  persons  traveling  in  the  tram- 
way cars  was  259.574,  or  almost  50  per  cent. 


A  similar  census  was  made  in  Dresden  in 
1908.  at  one  of  the  principal  bridges  con- 
necting two  parts  of  the  city,  and  it  was 
found  that  over  50  per  cent  of  the  persons 
were  traveling  by  electric  cars.  A  record 
taken  Sept.  18,  1908,  in  Lucerne  showed  20 
per  cent.  In  Cologne  a  count  made  on 
two  bridges  crossing  the  Rhine  showed  12 
per  cent  foot  passengers  and  88  per  cent 
tramway  passengers. 

In  general  it  can  be  stated  that  the  num- 
ber of  persons  carried  in  the  tramway  cars 
is  between  20  and  50  per  cent  of  the  entire 
circulation,  and  this  percentage  under  spe- 
cial conditions  will  become  much  larger, 
as  in  the  case  cited  in  Cologne.  It  is  safe 
to  say,  therefore,  that  in  large  cities  the 
tramway  system  occupies  a  preponderating 
position  in  local  communication  and  that 
its  proper  and  logical  development  and  ex- 
tension not  only  have  a  most  important 
bearing  on  the  development  of  the  city 
which  it  serves,  but  that  the  expansion  of 
the  city  is  directly  affected  by  the  layout 
of  the  transportation  system,  the  service 
given  and  the  speed  attained  on  these  cars. 

Owing  to  this  close  interrelation  it  would 
seem  almost  self-evident  that  municipal 
authorities  and  engineers  would  obtain  the 
collaboration  and  advice  of  the  representa- 
tives of  their  local  railway  systems  when- 
ever new  portions  of  the  city  are  laid  out 
so  as  to  determine  the  best  way  of  serving 
these  sections  by  tramways.  Somewhat 
strange  to  say,  this  is  rarely  done.  Of  the 
73  companies  which  have  replied  to  an 
inquiry  on  this  subject,  60  or  70  per  cent 
stated  that  they  possess  no  influence  with 
the  municipal  authorities  in  regard  to  this 
matter,  and  are  never  consulted  when  new 
streets  are  laid  out.  Twelve  companies 
reported  that  they  are  consulted  in  regard 
to  the  transportation  features  in  work  of 
this-  kind^  when  it  is  supposed  that  they 
have  an  interest  in  furnishing  the  service. 
Finally  the  officers  of  10  tramways,  for 
the  most  part  municipal  enterprises,  are 
asked  regularly  to  assist  in  the  establish- 
ment of  plans  of  this  kind. 

This  condition  of  affairs  undoubtedly  ex- 
plains   the    very   grave   errors   made   in   the 


offices  of  municipal  architects  when  it 
comes  to  providing  transportation  facili- 
ties in  new  districts.  Undoubtedly  the  in- 
tentions of  these  architects  are  the  best,  but 
by  ignoring  what  in  a  sense  is  the  most 
important  and  vital  part  of  city  planning 
they  make  mistakes  which  forever  handi- 
cap and  hamper  the  district  which  they 
have  laid  out. 

An  unfortunate  feature  of  the  entire  sit- 
uation is  that  in  older  portions  of  the  city 
all  transportation  has  to  be  furnished  under 
conditions  originally  designed  for  animal 
traction.  It  is  impossible  materially  to  al- 
ter this  situation,  but  in  the  newer  por- 
tions of  the  city  full  advantage  could  and 
should  be  taken  of  the  great  flexibility  and 
adaptability  of  design  possessed  by  the 
electric  railway  system.  Among  the  points 
which  municipal  architects  through  ignor- 
ance of  the  practical  conditions  of  electric 
railway  operation  are  apt  to  overlook  are 
the  following;  width  of  roadway;  position 
of  tracks  in  the  streets;  facilities  for  the 
establishment  of  car  houses  so  as  effective- 
Ij'  to  serve  the  dift'erent  lines  operated  by 
them;  facilities  for  turn-outs  and  cross- 
overs; locations  of  crossings;  number  of 
railway  lines  required  to  serve  the  com- 
mvnities   of   different   size,   etc. 

Modern  ideas  in  city  planning,  very  wise- 
ly, no  longer  favor  the  old  idea  of  the  rec- 
tangular arrangement  of  a  city  with  all 
streets  either  parallel  to  or  at  right  angles 
to  each  other.  Such  streets  not  only  give 
an  impression  of  monotony  but  their  busy 
corners  constitute  serious  obstacles  to  the 
circulation  of  traffic.  Two  streams  of 
pedestrians,  carriages,  bicyclists,  electric 
cars,  etc.,  one  on  the  cross  street,  the  oth- 
er on  the  longitudinal  street,  are  forced  in- 
to the  narrow  confines  of  a  crossing  no 
broader  than  each  of  the  streets  which 
m,cet  at  that  point.  The  result  is  not  only 
danger  but  a  cause  of  delay  to  all. 

Modern  city  architects  seek  not  only  to 
give  their  creations  a  picturesque  appear- 
ance by  avoiding  so  far  as  possible  the  in- 
terminable perspective  presented  by  a  long 
and  straight  street,  but  also  to  arrange  the 
crossings    of    the    important    thoroughfares 
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in  such  a  way  as  to  avoid  congestion.  The 
former  effect  is  accomplised  by  interrupting 
the  straightness  of  the  streets  by  angles  or 
turns,  and  by  the  introduction  of  squares 
and  playas,  and  the  latter  by  providing 
broad  thoroughfares  at  intervals,  still  fur- 
ther widening  them  where  ihey  cross  other 
important  streets.  These  broad  thorough- 
fares naturally  become  the  commercial 
streets  of  the  city,  whereas  the  cross  streets 
are  naturally  better  suited  for  residential 
purposes.  In  the  latter  greater  liberty  can 
be  taken  in  departing  from  straight  lines, 
w-hereas  the  business  streets  should  be  ar- 
ranjrcd  ?o  as  to  facilitate  traffic  as  far  as 
possible.  It  is  indispensable,  however,  in 
all  work  of  this  character  for  the  engineer 
or  commissioner  in  charge  to  realize  that 
the  new-  city  or  portion  of  the  city  which  he 
is  designing  is  not  inerely  a  work  of  art. 
It  is  primarily  an  object  of  utility  and  will 
lose  its  value  if  its  artistic  features  ham- 
per or  obliterate  its  useful  qualities.  Some 
of  the  more  important  of  these  points,  so 
far  as  they  concern  transportation  by  elec- 
tric cars,  will  now'  be  discussed. 

The  first  consideration  is  the  width  of 
the  streets.  With  tracks  in  the  middle  of 
the  street  and  room  on  each  side  for  one 
line  of  carriages  the  street  should  have  a 
width  of  from  33  ft.  to  35  ft.  when  the 
width  of  the  car  is  about  7  ft.  Cars  can 
make  a  maximum  speed  of  10  miles  per 
hour  on  such  streets  even  if  there  is  con- 
siderable traffic,  and  if  the  street  was 
slightly  wider  could  make  from  11  to  12 
miles  per  hour.  It  is  much  better,  however, 
to  have  the  space  on  each  side  of  the  track 
wide  enough  to  admit  the  passage  of  two 
vehicles  side  by  side  or  the  passage  by  one 
carriage  of  another  standing  close  to  the 
curb.  This  means  a  width  of  street  of 
from  SO  ft.  to  55  ft.,  and  if  the  vehicle  traf- 
fic does  not  trespass  too  frequently  on  the 
space  reserved  for  the  cars  the  latter  can 
operate  at  from  12  to  IS  miles  per  hour. 

The  next  step  is  to  provide  more  or  less 
of  a  reservation  for  the  cars.  This  plan  will 
greatly  reduce  collisions  between  cars  and 
vehicles.  Accidents  of  this  kind  can  be 
divded  into  two  classes,  one  in  which  the 
vehicle  is  crossing  the  track  from  a  side 
street  and  the  other  in  which  the  vehicle 
is  struck  from  behind  by  the  car.  Of  these, 
the  former  is  not  only  much  less  common, 
because  the  driver  of  the  vehicle  is  in  a 
position  to  see  an  approaching  car,  but  the 
consequences  are  apt  to  be  less  serious  be- 
cause the  driver  is  less  liable  to  be  pitched 
forward  onto  the  tracks.  A  collision  be- 
tween a  carriage  and  a  car  going  in  the 
same  direction  is  impossible  if  the  tracks 
are  on  a  reservation.  When  laid  in  this 
way,  the  maximum  speed  of  the  cars  can  be 
20  miles  per  hour,  and  if  the  precautions 
are  adopted  there  is  no  reason  why  the 
speeds  cannot  be  raised  to  25  miles  per 
hour,  with  no  more  danger  than  at  present. 
Such  reservations  can  be  paved,  as  on  Bis- 
marckstrasse  in  Berlin,  or  turfed,  as  on 
Hartenbergerstrasse.  The  cost  of  track 
-construction  and  track  maintenance  on  res- 
•ervations  of  this  kind  is.  of  course,  less 
than  in  paved  streets  because  T-rails  on 
wooden  ties  can  be  used. 

A   very    common    construction    in    Conti- 
-nental  cities  is  one  in  which  the  area  in  the 
-center   of  the  street  is  reserved  for  pedes- 
■trians  and  the  two  tracks  arc  at  one  side  of 
this   reservation.      Of  the   wagon   roadways 
one   is   outside   of   the   two    tracks   and   the 
other  is  on  the  opposite  side  of  the  reser- 
vation.    The  chief  objection  to  this  plan  is 
-that   access    to    the    cars    operating    on   the 
right    hand    track    is    not    easy.      Another 
common  arrangement  of  the  center  reserva- 
tion type  is  one  in  which  there  is  a  track  on 
•each    side    of    the    reservation.    When    the 
trees   on    each    side    of   the   reservation    are 
lindens,  maple,  elms  or  chestnuts,  the  maxi- 
mum distance  between  the  nearest  rail  and 
the  trees  should  be  not  less  than  10  ft.;  oth- 
•  erwise    it    w'ill    be    necessary    to    trim    the 
trees    so   much    as    to    injure    their    appear- 
.ance.     When  the  tw^o  tracks  are  placed  on 
the  same  side  of  the  reservation   the  width 


of  the  roadway  should  be  33  ft.  to  allow 
carriages  to  pass.  When  the  tracks  are 
separated  by  the  reservation,  23  to  24  ft. 
will  answer. 

Another  construction  is  where  the  tracks 
are  on  a  reservation  on  each  side  of  the 
street,  in  some  cases  each  track  being 
flanked  by  two  rows  of  trees.  In  Munich 
an  interesting  type  of  center  reservation 
is  employed  on  the  Agnes-Bernauerstrasse. 
This  street  is  30  meters  wide,  of  which  the 
first  Syi  meters  is  sidewalk;  then  comes  a 
wagon  road  6  meters  wide,  a  7  meter 
reservation  for  the  tramway  tracks,  a  6- 
meter  roadway,  and  a  Syi  meter  sidewalk. 
The  vegetations  for  the  reservation  is  lim- 
ited to  grass  and  shrubbery;  a  somewhat 
similar  arrangement  is  employed  on  the 
Hardenbergerstrasse  in  Berlin.  A  most 
elaborate  system  of  reservation  is  adopted 
on  boulevards  165  ft.  wide  betw;een  Lille. 
Roubaix  and  Tourconig.  This  boulevard 
is  about  12  miles  long  and  in  the  form  of 
a  Y.  On  this  boulevard,  the  first  3.S  meters 
is  a  sidewalk,  next  comes  a  S.S  meter  wag- 
on roadway,  then  a  8.25  meter  reservation 
lined  with  trees,  for  car  tracks,  a  3.5  meter 
sidewalk,  a  9  meter  roadway  for  automo- 
biles, a  3.25  meter  sidew-alk  a  3.25  meter 
bicj'cle  path,  a  5  meter  riding  path,  a  6.5 
meter  w-agon  roadway  and  a  3.5  meter  side- 
walk. 


Road  Makitig  Experiments  .With  Bitu- 
men and  Granite. 

Some  interesting  experiments  in  the  use 
of  bitumen  and  granite  in  road  construc- 
tion have  been  conducted  by  Mr.  Francis 
Wood,  Borough  Engineer  and  Surveyor, 
and  are  described  by  him  in  a  recent  issue 
of  an  English  contemporary.  The  Surveyor, 
as  follows:  This  experimental  work,  by  the 
way,  has  been  the  subject  of  a  number  of 
misleading  news  items  in  the  daily  press  in 
this  country. 

The  method  of  road  construction  is  the 
result  of  numerous  experiments  conducted 
over  a  period  of  four  or  five  years.  It  is  an 
evolution  of  Macadam's  methods.  Mac- 
adam conceived  the  principle  that  stones 
broken  to  a  size  of  214  in.  and  laid  6  in. 
or  more  in  depth  would  interlock  and  form 
a  good  road;  Telford  later  on  saw  the  de- 
fects, and  on  the  top  of  the  inacadam  laid 
a  coat  of  fine  material.  Still  later  other  en- 
gineers combined  the  large  stones  with 
small  material.  Even  this  does  not  give  at 
once  a  stable  construction,  and  the  stone 
has  to  grind  and  feed  itself  with  a  fine  im- 
palpable powder  which  eventually  acts  as  a 
cementing  agent.  The  experiments  showed 
that  the  cost  would  work  out  about  two 
and  a  half  to  three  times  the  cost  of  mac- 
adam. 

As  Sir  John  Macneill  many  years  ago  be- 
fore a  commission  stated  that  the  weather 
was  responsible  for  20  per  cent  of  the  wear 
of  the  road  and  the  traffic  for  80  per  cent, 
it  did  not  encourage  a  recommendation  to 
adopt  a  road  construction  that  would  cost 
up  to  three  times  the  cost  of  ordinary  mac- 
adam tnerely  to  eliminate  the  weather  ef- 
fects and  so  lengthen  the  life  by  only  20 
per  cent.  Further  scrutiny  of  the  later-day 
text-books  tended  to  confirm  this  evidence, 
and  with  further  data.  But  superficial  ex- 
amination of  macadam  roads  proved  this 
theory  to  be  misleading  and  entirely  erro- 
neous. A  macadam  road  on  a  windy  day 
or  a  very  wet  day  shows  that  even  without 
traffic  the  grit  and  fine  material  was  blown 
or  washed  into  the  channels  to  a  depth  of 
1/2  in.  The  tonnage  of  slop  collected  on 
these  days  was  also  much  greater  than  on 
a  dry  day,  although  the  traffic  was  the 
same. 

As  a  result  of  a  careful  examination  of 
the  wood  paving  in  Fulham  during  the  past 
eight  years  and  a  census  of  the  traffic  and 
a  tonnage  of  the  slop  collected  in  an  aver- 
age week  it  was  conclusively  proved  that 
the  wear  on  a  wood-paved  road  is  directly 
due  to  the  traffic,  and  is  a  measure  of  the 
traffic,  and  that  the  weather  can  have 
therefore  but  little  effect  on  the  wear.  Sim- 


ilar methods  were  applied  to  the  macadam 
roads,  and  it  was  found  that  the  wear,  if 
the  roads  had  been  weatherproofed,  would 
have  given  oflf  only  300  tons  of  slop,  where- 
as the  actual  amount  was  3,700  tons,  so 
that  it  is  a  liberal  allowance  to  conclude 
that  the  traffic  is  responsible  on  a  water- 
bound  macadam  road  for  10  per  cent  of 
the  wear  and  the  weather  for  90  per  cent. 
Thus  the  wcatherproofing  01  a  macadam 
road  is  very  desirable,  seeing  that  there  is 
the  prospect  of  an  increase  in  the  life  of 
the  road  to  the  extent  of  nine  times  that 
of  an  ordinary  road. 

Tar-spraying  of  the  roads  has  reduced 
the  quantity  of  slop  collected  by  3,000  tons, 
and  the  above  calculation  was  made  after 
this   saving   had   been   allowed   for. 

In  the  course  of  the  experiments,  too, 
pitch  and  dead  oil,  composites  of  tar,  pitch, 
bitumen,  and  other  material,  and  bitumen 
were  used;  but  the  composites  and  the  tar 
were,  almost  without  exception,  failures 
under  heavy  traffic.  It  was  with  regret  that 
tar  had  to  be  abandoned,  but  a  study  of  the 
manufacture  of  tar,  its  adhesive  properties, 
and  so  forth,  soon  brought  about  the  con- 
viction that  no  reliance  ought  to  be  placed 
on  it,  and  that  its  nature  is  against  its  suc- 
cessful adoption  in  a  permanent  road  con- 
struction, except  for  those  roads  which 
were  subjected  to  light  traffic. 

A  tar-macadam  road  laid  about  a  month 
was  torn  from  end  to  end  by  the  tires  of 
a  traction  engine,  whereas  the  ordinary 
macadam  road  withstood  the  traffic  quite 
satisfactorily,  and  would  do  so  for  a  con- 
siderable  time.. 

The  successful  experiments  were  with 
Trinidad  Lake  bitumen.''  At  first  stones  of 
large  size  were  used,  and  afterwards  small 
material  was  thought  to  be  the  better  pol- 
icy, and  a  road  wa.s  laid  over  two  years  ago  ' 
on  these  lines.  It  has  stood  remarkably 
well  considering  that  it  was  only  1K>  '"S. 
thick  on  an  old  macadam  road.  But  it  did 
not  justify  heavy  or  continuous  traffic. 
Other  experiments  on  these  lines  were  not 
encouraging,  and  the  macadam  process  was 
resorted  to  again. 

Material  of  the  same  specific  gravity  was 
essential  in  order  that  the  stone  should  be 
in  the  same  relative  positions  permanently. 
The  quantity  of  large  stone  should  be  as 
large  as  possible  consistent  with  the  thick- 
ness to  be  laid  and  only  a  minimum  quan- 
tity of  matrix  used  consistent  with  the 
large  material  being  held  in  position. 

Bitumen  is  a  material  that  is  not  gener- 
ally understood.'  There  are  all  kinds  on  the 
market,  the  majority  of  them,  by  their  na- 
ture, being  quite  unsuited  for  road-making 
purposes.  The  Trinidad  Lake  bitumen'  is 
a  natural  substance,  and  its  composition  is 
of  so  even  a  character  that  one  section  is 
a  replica  of  another.  It  has  to  be  specially 
treated  and  prepared  for  this  process. 

Granite  being  a  well-known  wearing  sub- 
stance, and  the  matri.x  approximating  close- 
ly to  a  material  which  has  stood  traffic 
wear  for  17  or  18  years,  this  material  was 
substituted,  so  that  there  is  a  combination 
of  two  well-known   wearing   substances. 

The  material  is  laid  on  a  scarified  inac- 
adam surface,  brought  on  to  the  job  hot, 
rolled  by  an  ordinary  steam  roller,  and 
about  500  yds.  can  be  laid  complete  for 
traffic  in  one  day.  A  section  14  ft.  wide 
was  laid  through  a  roadway  32  ft.  wide,  the 
edges  being  unsupported  except  by  the  or- 
dinary inacadam.  Traction  engines,  motor 
lorries  and  motor  cabs  are  traversing  this 
road  daily,  and  there  is  not  the  slightest 
deterioration  of  the  surface. 

The  cost  in  Fulham  has  been  between 
3s  6d  and  4s  6d  per  superficial  yard,  and  it 
may  be  mentioned  that  the  old  macadam 
from  a  road  has  been  re-used  on  one  road. 


Contract  No.  37,  New  York  State  Barge 
Canal,  has  been  awarded  to  the  Pipe  and 
Construction  Conipanv  of  Philadelphia,  at 
$2,323,998.  The  contract  is  for  dredging  a 
channel  in  the  Oswego  river,  constructing 
locks  Nos.  5  and  6,  dams,  bulkheads  and 
ntheT   -itriu-turfs. 
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Road   Foundations   of   Cinders,   Logs, 

Plank  and  Slag.* 

The  improved  roads  of  this  country  hav- 
ing foundations  of  material  such  as  gravel, 
cinders,  broken  field  stone,  brickbats,  etc., 
comprise  only  a  small  percentage  of  our 
total  mileage  of  improved  roads.  Broken 
stone,  brickbats,  gravel,  and  materials 
scarified  from  old  pavements  or  roads  are 
the  most  common  materials  employed  for 
such  foundations,  and  are  sometimes  used 
in  brick  and  bituminous  construction  as 
well  as  for  regular  macadam  surfacing. 
The  thickness  usually  varies  from  4  to  12 
ins.  of  such  material  well  rolled  and  it 
should  be  filled  as  much  as  practicable  with 
sand  or  other  suitable  material.  Unless 
the  subsoil  is  very  porous  and  well  drained, 
it  is  essential  that  this  class  of  foundation 
have  an  impervious  wearing  surface.  This 
is  especially  true  of  the  regions  where  a 
cold  winter  climate  prevails,  as  they  would 
then  also  be  subject  to  the  disintegrating 
action   of  water  and  frost. 

Other  miscellaneous  foundations  consist 
of  logs,  forming  a  corduroy  road,  or  .  of 
planks.  The  latter  are  more  common,  as 
they  can  usually  be  built  at  a  less  cost  and 
give  greater  satisfaction.  Such  foundations 
should  only  be  used  when  they  are  neces- 
sarily kept  wet  all  the  time,  as  is  the  case 
in  localities  which  have  to  be  protected  by 


•From  a  report  by  Vernon  M.  Peirce.  Chief 
Engineer  U.  S.  Office  Public  Roads,  presented  at 
the  Second  International-  Road  Congres.?,  at 
Brussels. 


levees  and  have  water  practically  at  the 
surface  of  the  ground  continuously.  It  is 
not  practicable  to  build  any  considerable 
length  of  corduroy  foundation  on  account 
of  its  cost  being  so  much  greater  than  one 
of  plank.  A  corduroy  foundation  is  made 
by  placing  logs  in  the  ground  longitudi- 
nally with  the  road  and  about  3  ft.  apart, 
to  act  as  stringers,  the  upper  surface  of 
these  logs  to  be  as  nearly  level  as  possible 
crosswise  of  the  road.  Logs  are  then 
placed  across  and  as  close  together  as  pos- 
sible and  spiked  to  the  stringers. 

A  plank  foundation  should  be  built  by 
having  3-in.  by  6-in.  stringers  placed  longi- 
tudinallv  with  the  road  and  about  3  ft. 
apart.  These  stringers  should  be  sunk  in 
the  ground  so  that  their  upper  surfaces 
are  level  and  even  with  the  ground  in  the 
same  cross  section.  One-inch  boards 
should  then  be  laid  across  the  stringers  at 
an  angle  and  spiked  to  them,  on  top  of 
which  another  layer  of  1-in.  boards  should 
be  laid  across  at  the  reverse  angle  and  all 
spiked  together.  This  foundation  is  then 
ready  to  receive  the  surfacing  material,  the 
thickness  of  which  will  vary  according  to 
the   usual   governing  conditions. 

All  kinds  of  slag  from  iron  and  steel  fur- 
naces and  ore  smelters  have  been  success- 
fully used  in  building  the  foundations  for 
roads.  Slags  are  usually  considered  purely 
waste  products,  and  consequently  the  pro- 
ducers are  glad  to  get  rid  of  them,  and 
will  sell  them  at  a  price  lower  than  stone 
or  other  hard  material  can  be  obtained,  and 


this  has  resulted  in  the  use  of  slag  to  a 
very  great  extent  for  road  building  in  lo- 
calities not  too  distant  from  slag  dumps. 

The  slag  is  usu'ally  taken  in  the  crucible 
or  pots  in  its  molten  state  on  a  trarnway 
from  the  furnace  plant  to  where  it  is 
dumped.  There  it  accumulates  in  great 
piles  and  is  allowed  to  cool,  when  it  be- 
comes practically  a  hill  or  ledge  of  stone. 
These  dumps  are  then  quarried  similarly 
as  is  stone,  or  powerful  steam  shovels  are 
used  to  excavate  them,  and  the  slag  is  thus 
broken  into  suitable  fragments  to  be  used 
in  the  foundation  of  roads,  or  by  being  run 
through  a  regular  rock  crusher  all  sizes 
desired  may  be  obtained. 

The  acid  slags  will  only  form  a  physical 
bond  when  consolidated  by  a  roller,  but  the 
basic  slags  not  only  form  a  physical  bond 
but  a  chemical  reaction  takes  place  in  them 
when  subjected  to  the  conditions  which 
usually  exist  in  the  foundation  of  roads, 
and  results  in  the  cementing  together  of  all 
of  the  pieces,  thus  forming  a  sort  of  con- 
crete foundation.  Therefore,  such  material 
forms,  an  excellent  foundation  when  due 
care  is  used  in  its  construction.  The  re- 
sults obtained  have  been  so  satisfactory 
that  slag  is  being  used  for  the  whole  depth 
of  the  road  surfacing  material,  including 
the  foundation,  and  in  some  cases  experi- 
ments have  been  made  with  other  mate- 
rials to  bind  the  slag  surface.  After  more 
experimental  work  has  been  done  in  this 
line,  it  seems  probable  that  such  construc- 
tion will  be  successful  and  economical  in 
some  localities. 


WATER-WORKS     AND     SEWERS     SECTION 


Costs   of   Operating    Filters,   Reading, 
Pa.,  Water-Works. 

The  following  costs  of  operating  two  sets 
of  filters  of  the  Reading.  Pa.,  water  supply  are 
given  in  the  report  of  Mr.  Emil  L.  Nuebling, 
Superintendent  and  Chief  Engineer. 

Antictam  Filters. — These  filters  consist  of 
three  open  sand  beds  108x144  ft.  put  in  opera- 
tion May  11,  1905.  The  period  covered  by  the 
costs  given  is  from  April,  1909,  to  March, 
1910,  inclusive,  during  which  time  1.007.625,974 
gals  of  water  were  filtered,  or  an  average  of 
2,760,619  gals,  per  day  or  of  2,600,616  gals. 
per  acre. 

During  December.  January  and  March  5 
beds  were  cleaned  of  ice  varying  from  3%  ins. 
to  13%  ins.  in  thickness  and  having  a  mean 
thickness  of  6.3  ins.  A  total  of  427  hours  of 
labor  were  required  and  the  cost  was  as  fol- 
lows : 

Labor   J84-45 

Superintendence   J"» 

Total  J87.53 

This  gives  a  cost  per  million  gallons  filtered 
of  8.68  cts.  The  volume  of  ice  removed  was 
1,512  cu.  yds.,  so  that  the  cost  per  cubic  yard 
was  7   cts. 

A  total  of  61  beds  were  cleaned  requiring 
4,952%  hours  of  labor  scraping  and  wheeling 
out  sand.  The  cost  of  this  work  was  as  fol- 
lows : 

Labor    i    9S"-]S 

Superintendence  'Vint 

Supplies   ^P-^" 

Total    Jl,03S.r,0 

This  gives  a  cost  per  million  gallons  fil- 
tered of  $1.0276  cts.  The  number  of  cubic 
yards  of  sand  removed  was  2,270,  which  gives 
a  cost  per  cubic  yard  of  4.5  cts. 

Washing  sand  required  1,319  labor  hours 
and  cost  as  follows: 

Labor J-'4S.80 

Superintendence rioi? 

Supplies  and  repairs •  698.31 

Total   »960':i7 

In  explanation  of  the  high  cost  of  supplies 
and  repairs  it  should  be  noted  that  It  involved 
rebuilding  of  the  portable  engine  and  pumps  at 
a  cost  of  $262.60.     The  cost  per  million  gal- 


lons for  washing  sand  was  95.3  cts.  The 
amount  of  sand  washed  was  2.669  cu.  yds., 
which  gives  a  cost  of  .37  cts.  per  cu.  yd.  for 
washing. 

To  refill  the  beds  required  47.53  labor  hours 
and  cost  as  follows : 

Labor    •'  •  $9'll-43 

Superintendence    24.85 

Supplies    ■ 11-39 

Total    $977.67 

This  gives  a  cost  per  million  gallons  of  97.03 
cts.  The  yardage  of  sand  handled  in  refilling 
was  2.593 "cu.  yds.,  which  gives  a  cost  of  38 
cts.  per  cu.  yd. 

Miscellaneous  and  general  costs  were  as 
follows : 

Care  of  grounds $    635.77 

Analysis     x!!'?? 

Watching nS^?? 

General     -90.41 

Total    $1,092.08 

The  cost  per  million  gallons  for  these  items 

was  $1.0,'-'54. 
Summarizing   we   have   the    following   costs 

per  million   gallons  filtered : 

Removing-  ice   ^?-5oSo 

Scraping  and  wheeling  sand i-Stin 

Washing  sand    „„,S2 

Refilling  beds   V'^oS? 

Miscellaneou.s  and  general 1.0St>4 

Total    S41231 

Excluding  cost  of  analysis  and  care  of 
grounds  we  have  a  cost  of  $3.42  per  million 
gallons  filtered. 

Engincmcn  Filters. — These  filters  consist  of 
two  open  beds  40x55  ft.  and  were  put  into 
operation  June  11,  1903.  The  amount  of 
water  filtered  was  82.851,990  gals.  The  cost  of 
opcr;rtion  was  as  follows: 

Per 
Item  Total.        mil.  gals. 

83'/.  lirs.  removing  ice $  14.74  $0,177 

5041/2   hr.s.   cleaning 94.29  1.137 

Care  of  grounds 38.65  0.466 

\nalvKia    51.83  0.625 

General    123.44  1.490 

Total    $322.95  $3,895 

The  cost  of  removing  ice  was  11  cts.  per 
cu.  yd.  and  of  removing  sand,  .52  cts  per  cu. 
yd.  Excluding  cost  of  analysis  and  care  of 
grounds  Ihc  cost  per  million  gallons  was  $2.81. 


The  New  30-in.  Cast  Iron  Conduit  from 

Lake  Skaneateles  to  Syracuse, 

Syracuse  Water  Works. 

BY    M.    B.    PALMER.* 

(In  1894  the  city  of  Syracuse.  N.  Y.,  con- 
structed works  for  securing  a  water  supply 
from  Lake  Skaneateles.  The  works  comprised 
a  dam,  gate  house  and  intake  at  the  lake,  a 
cast  iron  pipe  line  to  Syracuse  and  a  storage 
reservoir  in  Syracuse,  and  an  improved  dis- 
tributing system.  In  1908  work  was  begun  en- 
larging this  original  supply  by  a  second  con- 
duit and  a  stand  pipe.  This  new  work  is  the 
work  described  by  Mr.  Palmer  in  the  follow- 
ing  paragraphs. — Editors.) 

The  present  water  supply  from  Skaneateles 
Lake  was  begun   in   1894,  the  population  then 
being  about  100.000.     The  supply  furnished  by 
Conduit  No.  1.  was  then  about  13.000,000  gals., 
and    the    consumption    considerably   less   than 
10.000,000  gals,  per  day.     In  the  diagram  Fig. 
1,    is    shown    graphically   the    supply    received 
from    Conduit    No.    1    and    the    future    supply 
from   both   conduits   together   with   the   curve 
of  the  probable   consumption.     It   is   proposed 
to   let    Conduit    No.   2   flow   directly   into   the 
standpipe  and  such  portion  as  is  not  consumed 
by    the    High    Service    system    will    overflow 
from  the  standpipe   into  Woodland  Reservoir. 
( This  is  the  only  reservoir  in  the  city  used  for 
water  supplv   purposes,   the   old   reservoir  be- 
ing used  for  play  ground  and  swimming  pool). 
.•\s   the   standpipe   overflow    is    108    ft.   higher 
than   Woodland    Reservoir,   the   flow   into   the 
former  will  he  much  less  than  into  the  latter 
It    is   estimated   that   the   combined    supply  to 
the  cilv  will  be  about  23.300.000  gals,  per  day 
which 'will   decrease   somewhat    from  year  to 
year,  while  the  consumption  will  increase  ap- 
proximately   as    shown    by    the    consumption 
curve.     When  the  consumption  will  have  be- 
come as  great  as  the  supply  (shown  about  the 
year   1924)    it  is  planned  to  turn   the  flow  oi 
both  conduits  into  the  reservoir  and  as  often 
as  it  is  necessarv  turn  the  flow  from  the  reser- 
voir into  the  standpipe  long  enough  to  hU  the 
latter,  then  back  into  the  reservoir  again.   1  he 
available  capacity  of  the  standpipe  is  1,200,000 

•Assistant   Engineer.    Bureau   of  -Water.    Syra- 
cuse. N.  Y. 
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gils.,  and  flowing  at  the  rate  of  420,000  gals. 
per  hour,  the  second  conduit  will  fill  the 
standpipe  in  three  hours.  The  capacity  of  the 
standpipe  is  sufficient  to  supply  the  High  Serv- 
ice system  for  a  period  of  about  6  days. 


iron)  was  put  nito  service  in  18'J-l  and  recent 
examinations  of  the  interior  made  at  several 
points  show  that  the  pipe  is  very  free  from 
corrosion  or  pittings  and  the  coating  is  ap- 
parently  in    a<;   good   condition   as   when   laid. 


View  of  Standpipe   House.  Syracuse  Water    Works. 


Material  for  Conduit. — Long  conduits  are 
built  mainly  of  cast  iron,  steel,  reinforced  con- 
crete and  wooden  staves  bound  with  iron 
hoops.  Cast  iron  is  the  most  used  except  in 
the  far  west  where  the  cheapness  and  light- 
ness of  wood  make  it  desirable  for  conduits 
m  the  mountains.  While  cast  iron  will  cor- 
rode lO  some  extent,  corrosion  takes  place 
much  slower  and  when  free  from  stray  elec- 
tric currents  it  seldom  becomes  a  serious  mat- 
ter. It  has  long  been  a  standard  for  distribut- 
ing mains  and  for  conduits  'Sti  ins.  and  under 
in  diameter  and  has  given  good  results.  Mr. 
Cavallier  of  France  reports  that  the  conduits 
which  supply  the  water  to  the  great  foun- 
tains in  Versailles  were  laid  in  1685  or  22i> 
years  ago.  This  evidence,  with  numerous 
other  instances,  would  .indicate  that  with 
proper  precautions  no  practical  limit  can  be 
given  to  the  .  endurance  of  cast  iron  pipe. 
One  of  the  heaviest  cast  iron  conduits  built 
is  in  Scranton,  Pa.,  where  a  48-in.  line,  three 
miles  long  has  recently  been  completed.  Parts 
of  this  line  are  under  a  head  of  600  ft.  and 
the  pipes  are  2  ins.  thick. 

About  20  years  ago,  conduits  made  up  of 
riveted  steel  plates  became  quite  popular. 
Steel  is  cheaper  in  first  cost  and  much  lighter 
to  haul  than  cast  iron.  It  is  especially  suited 
tor  very  large  sizes  and  for  heavy  pressure 
and  when  a  reliable  coating  is  found  it  will 
<loubtless  become  very  popular.  As  mentioned 
below,  where  the  coatings  have  failed  the 
steel  has  deteriorated  rapidly.  On  account 
of  the  roughness  caused  by  laps  and  rivet 
heads,  a  38-in.  steel  pipe  will  carry  about  the 
same  amount  of  water  as  a  .36-in.  cast  iron 
pipe.  . 

The  second  conduit  from  Hemlock  LaKe  to 
Rochester  is  of  a  .38-in.  riveted  steel  pipe  vary- 
ing from  %  to  %  in.  in  thickness,  .\fter  be- 
ing in  use  some  ten  years  leaks  began  to  occur 
and  the  city  has  spent  considerable  time  and 
money  investigating  the  cause  and  repairing 
leaks.  It  has  been  found  by  inquiry  that  nu- 
merous other  steel  conduits  have  given  the 
same  trouble  from  corrosion  which  seems  to 
occur  in  steel  much  more  than  in  wrought 
iron. 

The  first  Svracuse  Conduit  (which  is  of  cast 


The  fact  that  a  second  conduit  of  cast  iron 
was  certain  to  give  a  very  long  service  while 
the  life  of  a  steel  one  is  doubtful  led  the 
authorities  to  adopt  cast  iron  although  the 
cost  was  probably  about  30  per  cent  greater 


the  city,  which  is  shown  as  about  21  years. 
(Since  this  diagram  was  made  the  Federal 
Census  has  been  taken  and  the  population  of 
the  city  found  to  be  137,200  instead  of  134,000. 
as  estimated,  but  it  is  quite  probable  that  the 
"rate"  or  consumption  per  capita  per  diem 
used  in  the  diagram  is  high  enough  to  bal- 
ance any  underestimate  of  the  population.)  A 
conduit  smaller  than  3n  ins.  in  diameter  would 
supply  the  city  for  so  short  a  period  that  the 
small  amount  saved  would  be  poor  economy. 

It  was  found  that  a  .33rin.  line  would  give 
a  considerable  larger  flow  with  a  less  propor- 
tionate increase  in  cost,  but  inasmuch  as  this 
would  be  investing  funds  that  will  be  of  no 
value  until  over  20  years  hence  and  in  the 
meantime  a  dollar  invested  at  4  per  cent  will 
considerably  more  than  double  itself,  it  was 
deemed  wisest  not  to  go  beyond  a  30-in.  size. 

Thichiess  of  Pipe. — A  study  of  the  thick- 
ness of  30-in.  pipe  recommended  by  several 
associations  and  municipalities  for  different 
heads  was  made,  several  of  which  are  shown 
graphically  by  Fig.  2.  It  was  found  that  the 
general  average  of  thickness  follows  closely 
the  formula : 

(.fi  +  f)   r 

Thickness  = -t-  0.25  in. 

3,300 
Where  p  =  static    pressure    in     pounds    per 
sq.  in. 
/"'^pressure   allowed   for   water   ham 

mer  =  80  lbs. 
r  =  radius  of  pipe  ^  15  ins. 
0.25  in.  =  allowance  for  eccentricity,  etc. 

It  has  been  found  by  experience  that  the 
lightest  weight  30-in.  pipe  that  it  is  practical  to 
handle  on  cars  and  over  rough  roads  is  %-in. 
thick.  According  to  the  above  formula,  this 
thickness  is  sufficient  for  a  head  of  1.30  ft 
For  greater  heads,  the  thickness  was  increased 
in  proportion  to  the  increased  pressure  (See 
diagram  Fig.  3).  The  different  classes  were 
made  to  differ  by  1-16  in.  each,  beginning 
with  Class  "A"  as  the  lightest  and  e.xtendine 
to  Class  "K"  which  was  1%  in.  thick,  and 
subject  to  a  head  of  480  ft.  The  static  head 
obtained  by  closing  the  valves  at  the  lower  end 
of  the  conduit  was  used.  The  42-in.  pipe  used 
between  Skaneateles  and  Willow  Glen  was   1 
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Fig.   1 — Diagram    Showing   Water  Consumpti       on     and     Water    Obtainable     from     Conduits 

1   and   2,  Syracuse   Water  Supply. 

Size  of  Conduit. — .\  study  was  made  as  to  in.  thick.     No  part  of  this  line  is  under  a  head 

the   most   economical    size   of   conduit   to   lay.  of  over  25  ft. 

The  diagram.  Fig.  1,  shows  the  probable  length  When  Conduit  No.  1  was  built,  the  Legisla- 

of   time  that   a  second  30-in.   line   will   serve  tive  act  permitting  the  city  to  construct  that 
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pipe  line  and  take  water  from  Skaneateles 
Lake,  permitted  only  a  30-in  pipe.  From 
Skaneateles  to  Willow  Glen,  a  distance  of  7.- 
300  ft.,  the  only  route  for  a  gravity  conduit  i^ 
in    the    lowest    part    of    the    valley    followin;4 


View   Showing    Pipe   Crossing    Ravine,    Syra 
cuse  Water  Supply. 

closely  the  Skaneateles  Outlet  Creek.  .-Vs  there 
is  only  ahout  7  ft.  fall  in  this  distance,  in  order 
to  keep  below  the  hydraulic  grade  line,  very 
deep  cutting  .was  necessary.  Being  close  to 
the  creek  and  through  quicksand,  clay,  sand 
and  gravel,  the  work  was  so  expensive  that 
the  contractor  soon  "went  broke"  and  the  work 
was  completed  bv  the  city  at  a  cost  of  about 
.1:200,000.  or  $30  per  foot,  exclusive  of  cost  of 

pipp- 
in order  to  avoid  a  repetition  of  this  heavy 

cost  on  Conduit  No.  2,  a  study  was  made  of 
the  grades  necessary  by  using  a  larger  pipe  as 
far  as  Willow  Glen.  (The  Legislative  act  per- 
mitting construction  of  the  second  conduit 
does  not  restrict  the  size  of  pipe).  Figure 
4  shows  the  number  of  million  gallons  per  dav 
that  30.  33,  36,  40  and  42-in.  pipes  will  dclive'r 
with  falls  ranging  from  three  to  ten  feet  in 
the  whole  distance  (7.. 500  ft.).  It  was 
planned  to  provide  a  pipe  laid  at  such  a  grade 
that  its  capacity  would  be  about  10  per  cent 
greater  than  that  of  tlic  balance  of  the  conduit 
so  that  when  both  lake  and  reservoir  are  low. 
the  pine  in  question  will  always  deliver  water 
to  Willow  Glen  as  fast  as  the  rest  of  the  con- 
duit will  carry  it  away.  In  other  words,  the 
hydraulic  trrade  line  will  always  be  above  the 
pipe  at  Willow  Glen.  A  connection  has  been 
made  there  to  enable  a  test  of  the  actual  ele- 
vation of  hydraulic  grade,  being  made  from 
time  to  time.  It  was  decided  to  use  a  42-in. 
pipe,  and  assuming  the  flow  of  the  conduit 
to  be  14,800,000  gals.,  and  adding  10  per  cent 
gives  16,280,000  gals,  as  the  required  capacit.x' 
of  the  42-in.  Referring  to  the  diagram.  Fig. 
4,  we  find  that  a  fall  of  4%  ft.  will  be  neces- 
sary, and  the  pipe  was  1-iid  to  this  grade,  ex- 
cepting at  the  upper  end  where  the  line  is  all 
12°  curves,  an  additional  fall  of  10  ins.  was 
put  in  to  overcome  this  resistance.  Thus,  the 
pipe  for  Conduit  No.  2  starts  at  Skaneateles 
Gate  House  with  the  tops  of  the  pipes  at  the 
^anie  elevations   and   descends   only  7'/i    ft    to 


Willow  Glen,  where  the  old  conduit  descends 
21  ft.  in  the  same  distance,  thus  saving  an 
average  of  8  ft.  in  depth  of  trench  in  bad  ma- 
terial. The  contractors  were  fortunate  in  hav- 
ing a  dry  season.  This  part  of  the  work  was 
done  between  August,  1900.  and  January,  1910. 
Considerable  quicksand  was  encountered  in 
the  bottom  of  the  trench,  but  by  using  a 
double  course  of  close  sheeting  well  braced 
and  kept  driven  below  the  excavation,  no  un- 
usual difficulties  were  met  other  than  the  slow 
excavation  by  hand  of  the  quicksand  and  clay 
.and  the  large  amount  of  pumping  that  was 
necessary  to  keep  the  trench  unwatered. 

Change  of  Line. — When  the  first  conduit  was 
built,  a  right-of-way  generally  60  ft.  wide  was 
obtained.  On  the  steep  side  hill  in  Martisco 
known  as  "The  Alps"  it  is  100  ft.  wide.  The 
first  conduit  was  laid  in  the  center  of  the  right- 
of-way.  The  second  conduit  was  laid  parallel 
to  and  fifteen  feet  from  the  first  one,  except  in 
two  places  where  new  locations  were  made, 
viz :  In  the  outskirts  of  Skaneateles  Village, 
beginning  at  Station  30  and  extending  to  Sta- 
tion 52  the  new  line  is  located  farther  away 
from  the  creek  and  on  a  straight  and  shorter 
line,  the  saving  in  distance  being  275  ft.  The 
other  change  was  opposite  the  Village  of 
Mottville,  beginning  at  Wickes  Paper  Mill, 
Station  100  and  extending  to  Long  Bridge, 
Station  150.  The  old  line,  in  this  section  is  lo- 
cated in  a  very  restricted  valley  between  the 
creek,  railroad  and  high  rocky  bluffs  for  part 
of  the  way,  and  in  the  bottom  of  a  narrow 
head  race  and  lower  down  in  a  narrow  hieh- 
way.  To  construct  a  second  line  alon.gside  the 
first  meant  a  lot  of  rock  excavation  in  water 
and  very  restricted  places  to  place  excavation 
and  store  the  pipe.  The  new  location  is  along  a 
highway  where  there  is  plenty  of  room  and 
thence  across  farm  land  and  meeting  the  old 
line  at  Long  Bridge.  There  was  no  rock  on 
either  of  the  new  locations.  .\r\  investigation 
of  the  route  through  a  section  midway  on  the 
line,  locally  known  as  "The  .Alps"  was  made 
with  a  view  of  finding  a  cheaper  line.  The 
present  route  is  along  a  very  steep  and  rocky 
side  hill  for  a  distance  of  one  mile.  The  Au- 
burn Branch  of  the  New  York  Central  R.  R. 
is  located  one-fourth  the  distance  up  the  slope 
and  the  pipe  line  about  two-thirds  the  distance. 
When  Conduit  No.  1  was  built,  it  was  neces- 
sary to  build  long  stretches  of  heavy  retaining 
wall  to  support  the  pipe  and  embankment 
rtrhere  it  crossed  numerous  gulleys.  At  that 
time,  a  roadway  was  constructed  along  the 
slope  .iust  above  the  pipe  line  for  the  purpose 


wet  and  soft  as  to  call  for  40  per  cent  heavier 
pipe,  the  purchase  of  a  new  right-of-way,  two 
extra  railroad  crossings  and  the  construction 
of  a  line  through  soft  wet  land.  The  line  was 
built  along  the  roadway  called  for  the  excava- 
tion of  a  great  deal  of  rock,  the  building  of 
considerable  retaining  wall  and  the  building  of 
the  line  in  very  restricted  places. 

Gate  Valves  and  Air  Valves. — Located 
about  two  miles  apart  along  the  line  and 
where  possible  on  summits,  are  small  brick 
houses  containing  30-in.  gate  valves  and  4-in. 
air  valves.  The  gate  valves  are  of  the  Eddy 
type  of  modern  design  and  are  operated  by  a 
wheel  on  a  bevel  gear.  Each  valve  is  pro- 
vided with  two  8-in.  by-passes  to  relieve  the 
pressure  while  closing  the  large  gate.  Where 
the  gate  houses  are  not  located  on  a  summit, 
only  one  air  valve  was  placed  in  the  gate 
house  and  that  on  the  lower  side  of  the  valve. 
Where  the  gate  houses  are  on  summits,  there 
'  is  an  air  valve  on  each  side  of  the  gate  valve. 
The  air  valves  are  provided  with  a  4-in.  gate 
valve  between  the  main  and  the  air  valve  to 
shut  off  the  water  and  repair  the  air  valve 
when  necessary.  The  air  valves  were  made 
from  a  special  design  by  Consulting  Engineer 
Mr.  Howard  Soule  and  were  made  by  the 
Eddy  Valve  Co.  They  are  operated  once  every 
48  hours  by  a  patrolman  who  walks  the  line 
and  opens  the  air  valves  to  let  out  the  air. 
The  western  half  of  the  line  is  patroled  one 
day  and  the  eastern  half  the  next.  Consider- 
able air  is  usually  found  at  Earll's  Gate  House, 
Station  230  toward  which  the  conduits  rise  for 
a  distance  of  7,000  ft.  on  one  side  and  14,000- 
ft.  on  the  other.  The  farther  the  water  has 
flowed  through  the  conduit  the  less  air  is  given 
off  at  summits. 

Bloff-Offs. — At  each  depression  in  the  line,  a 
blow-off  branch  is  located  of  which  there  are 
six  on  the  old  and  seven  on  the  new  conduit. 
The  tee-branch  on  each  blow-off  is  so  con- 
structed as  to  draw  from  the  lowest  point  of 
the  conduit.  The  blow-off  branches  vary  from 
6  to  10  ins.  in  size.  Elach  is  provided  with  a 
gate  valve  located  in  a  brick  and  concrete 
manhole  having  special  steel  cover  doors 
that  can  be  securely  locked.  The  end  of  each 
blow-off  pipe  is  embedded  in  a  heavy  mason- 
ry receiver  designed  quite  similar  to  the  end  of 
a  masonry  culvert.  Some  of  the  blow-offs  are 
under  such  a  head  that  the  flow  through  them- 
is  extremely  great. 

Raz.ines. — The   conduits   cross   three   ravines 
which    have   very    steep   slopes    and    are   from' 
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Thickness  of  Pipe  in  Indies. 

2 — Curves  Showing  Thickness  of  Cast    Iron  Pipe  Used  by  Various  Associations  and 

Municipalities. 


of  delivering  pipe  and  materials.  It  was  found 
that  the  cheapest  plan  was  to  locate  Conduit 
No.  2  generally  along  the  above  mentioned 
roadway.  The  top  of  the  hill  was  far  above 
the  hydraulic  grade  line  and  consequently  not 
to  be  considered   and  the  bottom  was  so  low, 


fifty  to  one  hundred  ft.  deep.      Ihey  are  knowr. 
as    Martisco,    Camillus    and    Geddes    ravines 
Practically   the   same   method   of  construction  ■ 
was  used  in  the  construction  of  Conduit  No.  2' 
as    with    Conduit    No.    1,    except    in    Camillus - 
Ravine      The  pipes  in  all  cases  are  laid  gener- 
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ally  parallel  to  the  surface  and  the  short  ver- 
tical curves  are  made  by  using  special  curved 
pipes  made  in  8- ft.  lenghts  and  having  a 
radius  of  34%   ft.     The   slopes  of  the   ravines 


vertical  and  horizontal  (excepting  at  ravines), 
are  made  by  slight  deflections  at  the  joints  be- 
tween pipes.  The  sharpest  curves  used  on  the 
42-in.  pipe  was  12°  and  on  the  30-in    line  a  few 
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of   the   curves 


iiverage  about  40°  to  44°  with  a  horizontal  and 
three  lengths  of  curved  pipe  were  used  at  top 
and  three  at  bottom  of  each  slope  (with  slight 
exceptions).  To  take  up  the  outward  thrust 
on  the  curves,  the  pipes  were  embedded  in  con- 
crete. In  Camillus  Ravine  was  found  a  thin 
ledge  of  shaly  rock  under  which  was  a  soft 
material  for  considerable  depth.  When  Con- 
duit No.  1  was  built,  this  rock  was  dug 
through  before  it  was  known  about  the  .soft 
materia!  underneath  (mostly  silt  and  sand) 
so  that  it  was  deemed  necessary  to  place  the 
pipe  in  concrete  on  piles.  With  Conduit  No.  2, 
the  rock  was  not  cut  through  and  the  pipe  was 
laid  in  concrete  with  a  widened  base.  Below 
this  point  the  stream  bed  is  paved  with  heavy 
stone  to  prevent  erosion. 

Manholes. — Distributed  fairly  uniformly 
along  the  line  and  carefully  referenced  are  fif- 
teen manholes.  They  have  covers  bolted  on 
which,  when  the  pipe  is  empty,  can  be  removed 
to  allow  a  man  to  enter  and  make  examin- 
ation of  the  pipe,  if  necessary. 

Cross-Overs. — Three  cross-overs  were  built 
connecting  Conduits  1  and  2  and  at  the  north 
end  of  the  reservoir  the  arrangement  of  pipes 
is  such  as  to  form  a  fourth.  It  is  planned  that 
should  a  leak  or  break  occur  in  either  con- 
duit that  the  section  containing  the  break 
could  be  shut  off  by  means  of  the  gate  valves 
and  the  cross-overs  valves  opened  and  thus  the 
water  will  flow  in  both  conduits  all  the  w/ay 
except  the  section  which  is  out  of  commission 
where  it  will  flow  in  one.  In  this  way  a 
much  greater  supply  will  be  delivered  to  the 
city  while  repairs  are  in  progress  than  would 
he  if  one  whole  conduit  were  out  of  commis- 
sion. 

Grades  and  Curves.—^,  profile  of  the  line 
was  plotted  to  a  large  scale  and  the  grades 
laid  out  on  this  profile.  Commencing  at  Wil- 
low Glen  (the  be.ginning  of  the  30-in.  pipe) 
the  grade  is  continuously  descending  to  the 
first  blow-off  and  then  continually  ascending  to 
the  first  gate  house  containing  gate  and  air 
valves.  From  there  the  grade  descends  to  the 
second  blow-off  and  so  on  for  the  whole  line. 
This  is  done  to  avoid  "pockets"  where  air  can 
collect  in  the  pipe.  The  rates  of  grade  and  depths 
of  cut  are  such  as  to  give  a  cover  of  4%  to  5  ft. 
In  some  20  places  where  hollows  were  crossed, 
it  was  necessarv  to  cover  the  pipe  with  em- 
bankment. Where  marked  changes  of  grade 
occurred  vertical  curves  were  used  to  avoid 
a    sharp   angle    in    the    line.     .Ml   curves,   both 


20°    curves   were    used.     Most 
ranged  from  5°  to  10°  curves. 

Culverts. — There  are  16  small  culverts  on 
the  line  at  nearly  all  of  which  the  pipes  are 
in  embankment.  In  nearly  all  cases,  the  cul- 
verts were  extensions  of  the  culverts  on  Con- 
duit No.  1  and  for  this  reason  the  extensions 


was  made  of  all  materials  r. sen  .1  ted  m 
trenches  or  borrow  pits.  Contractors  were 
furnished  with  the  quantities  of  earth,  hard 
pan  and  rock  given  in  the  final  account  of 
Conduit  No.  1.  A  uniform  section  having  a 
bottom  width  of  4%  ft.  and  side  slopes  of  1 
on  6  was  paid  for.  For  the  42-in.,  a  similar 
trench  but  1  ft.  wider  was  allowed.  The 
trenching  was  done  largely  with  teams  and 
drag  scrapers  to  a  depth  of  4  to  6  ft.  and  the 
balance  excavated  by  hand.  The  trench  was 
deepened  and  widened  for  a  length  of  4  ft. 
at  each  joint  to  give  the  calkers  room  to  lead 
and  calk  the  joints.  The  pipes  were  laid  to 
line  and  grade  after  the  usual  practice  of  lay- 
mg  sewers.  Wooden  blocks  were  used  to  sup- 
port the  pipes  in  the  trench  and  wedges  to 
keep  them  to  grade  and  line.  Pure  pig  lead 
was  used  in  the  joints.  After  a  stretch  vary- 
ing from  %  to  2  miles  long  was  calked  and 
before  it  was  backfilled,  the  ends  were  closed 
with  pipe  plugs  and  the  pipe  filled  with  water 
and  pressure  applied  with  force  pumps  to  test 
the  pipes  for  air  holes,  cracked  pipe  and  leaky 
joints.  A  pressure  about  10  per  cent  greater 
than  the  static  pressure  from  Skaneateles  Lake 
was  applied,  and  while  the  pressure  was  on 
the  line  was  carefully  examined  for  leaks.  All 
joints  were  required  to  be  tight  before  accept- 
ance, after  which  the  trench  was  backfilled. 
Teams  and  drag  scrapers  were  used  largely 
for  backfilling. 

High  Service  System. — The  topography  of 
the  City  of  Syracuse,  while  quite  level  in  the 
business  section,  is  partially  surrounded  with 
hills.  The  highlands  lie  on  the  northeast, 
southeast  and  southwest  quarters.  The  busi- 
ness section  is  about  404  ft.  above  sea  level 
and  the  hilly  portions  range  from  100  to  250 
ft.  higher.  Woodland  Reservoir,  located  in 
the  southwestern  part,  is  about  218  ft.  atove 
the  business  section  which  gives  a  hydraulic 
pressure  of  a  little  over  90  lbs.  per  sq.  in.  The 
hilly  section  to  the  northeast  is  not  as  high 
as  the  others  and  fortunately  is  well  served 
with  the  present  reservoir.  This  is  largely 
true  of  the  section  to  the  southwest  excepting 
the  extreme  southern  part  which  is  known  as 
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Fig.  4 — Diagram   of   Discharge   from   Various    Sizes    of    Pipe    With    Various    Slopes. 


were  made  of  the  same   class  of  work,   i.  e., 
a  good  grade  of  rubble  masonry. 

Trenching  and  Laying. — All  the  work  of 
constructing  Conduit  No.  2  was  done  by  con- 
tract except  in  the  gate  houses  at  Skaneateles 
and  at  the  reservoir.     Only  one  classification 


Elmwood.  Syracuse  University  is  located  on 
the  remaining  hill  in  the  southeastern  section 
and  is  surrounded  by  a  large  residence  sec 
tion,  a  large  portion  of  which  is  too  high  to 
be  served  by  the  reservoir.  The  last  two 
years    the    consumption   of   the    city   has    ex- 
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:ecded  the  supply  and  the  reservoir  has  been  sites  was  first  taken   up.     Two  sites  were  in-  plans  and  estimates  were  later  prepared  for  a 

■it  a  low  stage.     The  last  six  months  of  1909  it  vestigated,    one    on    Onondaga    Hill     and     the  standpipe   of   steel    or    reinforced    concrete   to 

has  been  so  low  as  to  necessitate  closing  the  other  near  Split  Rock.     The  former  is  much  be  located  on   the  knoll   immediately  west  of 

gate   valves   in   the  distribution    system,    thus  nearer    the    city    and    a    better    site    than    the  Woodland   Reservoir.     A  study    of    the    two 
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Fig.  5 — Profile  of  High  Pressure  Line,    Syracuse    Water    Works. 


separating  this  section  from  the  balance  of  the 
city  and  pumping  from  the  lower  section  into 
the  upper.  The  rapid  growth  of  the  univer- 
sity causing  a  marked  increase  in  population 
of  this  section  has  made  the  High  Servic  ■ 
system  a  necessity.  For  some  time  past  the 
general   plan   for  supplying  the   High   Service 


latter.  Topographic  surveys  and  maps  of 
both  were  made  and  about  120  wash  drill  bor- 
ings were  made  on  the  Onondaga  Hill  site  to 
obtain  an  idea  of  the  depth  and  contour  of  the 
rock.  Figure  5  gives  an  idea  of  the  contour 
of  the  site  and  shows  the  proposed  embank- 
ments.    It  was  found  that  a  reservoir  of  the 


projects  brought  out  the  following  points  in 
favor  of  the  standpipe,  which  was  adopted : 

It  could  be  located  on  present  reservoir 
grounds  where  the  present  keepers  can  op- 
erate and  take  care  of  it. 

For  the   reservoir  a   new   site  and   right-of- 
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Fig.     6 — Diagram     Showing     Thickness     of      Steel    Plates    in    Syracuse   Standpipe. 


Thickness  of  Plate  in  laches 
Fig.   7 — Outlet    Pipe   in    Standpipe,    Syracuse 
Water  Works. 


has  been  to  construct  a  second  reservoir  at  an 
elevation  of  from  100  to  125  ft.  above  the 
present  one.  When  the  writer  was  first  en- 
gaged on  this  work,  the  question  of  reservoir 


size  shown  would  necessitate  a  great  deal  of 
rock  excavation  and  cost  about  $.300,000.  The 
area  of  water  surface  would  be  14.9  acres  and 
the  volume  92,000,000  gals.    As  an  alternative. 


way  a  mile  long  would  have  to  be  purchased. 
The  cost  of  about  2  miles  of  pipe,  the  loss 
from  evaporation  and  seepage  on  the  reser- 
voir  would   be   saved. 
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View  Showing   IVIethod  of  Laying  Cast  Iron    Pipe.   Syracuse   Water  Supply. 


The  standpipe  could  be  erected  in  %  of  the 
time  necessary  to  build  a  reservoir. 

The  cost  of  a  standpipe  would  be  only  $45.- 
000  as  against  $-330,000  for  a  reservoir  and 
mains  leading  thereto. 

The  water  surface  would  be  15  ft.  higher 
in  the  reservoir  than  in  the  standpipe.  This 
additional  head  is  not  needed  and  would  de- 
crease the  flow  of  Conduit  Ko.  2  by  some  10 
per  cent.  The  main  argument  in  favor  of  the 
reservoir  is  the  additional  storage  it  would 
afford.  This  storage  would  be  available  for 
either  high  or  low  service  systems. 

Staitdfifc. — As  soon  as  it  was  decided  to 
build  a  standpipe.  a  study  of  these  structures 
in  general  was  made  covering  especially  the 
causes  of  numerous  failures.  It  was  found 
that  most  tanks  that  have  failed  were  not  en- 
closed and  the  water  in  them  often  froze  to 
great  depths,  also  that  in  many  tanks  the  steel 
was  of  a  very  poor  grade.  In  others  the  joints 
were  poorly  designed  and  poorly  riveted. 
Some  have  been  allowed  to  rust  out  until  they 
were  seemingly  standing  mainly  through  force 
of  habit. 

Since  the  increased  application  of  reinforced 
concrete,  several  large  tanks  of  this  type  have 
been  built  of  this  material,  one  at  Attleboro. 
Mass..  being  50x102  ft.  anl  one  at  Westerly, 
R.  I.,  40.\70  ft.  A  similar  design  for  a  rein- 
forced concrete  tank  was  made  at  the  time  the 
present   steel   tank   was   designed,   but   it   was 


thought    that    the    steel 
structure. 

The  contract  for  the 


would    be     the     safer 
foundation  and  casing 


//arO'  wood       '-^ 
blocks 


An  effort  was  made  to  secure  the  best  re- 
sults possible  in  the  riveting  of  the  joints. 
Most  contractors  prefer  to  use  small  pneu- 
matic riveters,  but  unless  extreme  care  is  taken 
the  rivet  is  not  fully  upset  and  does  not  fil! 
the  hole  back  near  the  head.  Also  if  the 
plates  are  slightly  sprung  it  is  very  difficult  to 
draw  them  together  tight  without  using  a 
great  many  bolts  and  exercising  much  care. 
To  overcome  these,  two  very  probable  weak 
points  we  specified  a  jaw  compression  riveter 
that  would  be  capable  of  exertinc  a  pressure 
of  70  tons  on  each  rivet.  Several  tank  man- 
ufacturers refused  to  bid  because  they  did  not 
care  to  furnish  this  type  of  riveter.  A  Hanna 
type  of  jaw  riveter  weighing  5  tons  was  used 
and  operated  by  compressed  air  at  100  lbs. 

Foundation. — The  material  on  which  the 
standpipe  stands  is  a  very  hard  dry  clayey 
soil,  probably  capable  of  safely  supporting  a 
load  of  .3  to  4  tons  per  square  foot.  As  the 
load  under  the  tank  is  only  3,500  lbs.  ner  sq. 
ft.,  it  was  not  deemed  necessary  to  put  in  an 
elaborate  foundation.  The  foundation  under 
the  tank  is  made  of  1  :3:6  concrete  2.5  ft.  thick 
rind  reinforced  with  %-in.  steel  rods,  running 
in  each  direction,  spaced  2  ft.  on  centers.  The 
foundation  wall  under  the  casing  tower  is  7 
ft.  high  by  2%  ft.  thick,  widened  out  at  the 
base  to  6  ft.  so  as  to  give  about  the  same  load 
per  square  foot  on  foundation  as  the  tank 
The  two  foundations  were  built  separately  to 
do  away  with  shearing  tendency  around  the 
edge,  when  the  tank  is  alternately  filled  and 
emptied. 

Tank. — The  steel  tank  is  66  ft.  in  diameter 
and  51%  ft.  high  and  is  made  up  of  10  courses 
of  plates  that  build  5  ft.  each,  except  the  top 
course,  which  is  GM  ft.  wide.  Each  course  is 
made  up  of  12  plates.  Courses  are  alternate 
inside  and  outside.  The  bottom  plates  are  of 
%  in.  thick,  6  ft.  wide  and  of  variable  length. 
The  bottom  plates  are  joined  with  a  butt 
strap  joint.  The  thickness  of  the  side  plates 
was  determined  from  diagram  Fig.  6,  which  is 
based  on  the  formula : 

2.6  ltd 

Thickness    (in   inches)  = 

a  e 

where  /i  =  head  in  feet. 

d  =  diameter  in   feet. 

0  =  safe   working  stress  =  12,000  lbs 

per  sq.  in. 
f  =  efficiency  of  joints,  assumed  at  .66 

The  bottom  course  is  15/16  in.  thick  and  the 
others  of  decreasing  thickness  as  shown  on 
the  diagram.  Double  butt  strap  joints  triple 
riveted  were '  used  on  the  first  six  courses. 
Course  No.  7  was  triple  riveted  lap  joints  and 
the  balance  of  the  courses  double  riveted  iap 
joints.  The  bottom  plates  are  connected  to 
side  plates  by  a  6x6x%-in.  angles  double  riv- 
eted. The  size  of  rivets  used  and  efficiencey 
of  joints  secured  in  different  courses  is  shown 
in  the  diagram  Fig.  6.  As  the  tank  was  likely 
to  be  exposed  to  wind  storms  before  the  cas- 
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tower  was  let  to  Jas.  E 
steel  tank  to  Reeve'^  R- 
Ohio. 


Fig.  8 — Roof   Detail.   Syracuse   Standpipe. 

Leamy  &  Co.,  and  the       ing  tower  was  completed,  a  heavy  angle  was 
others  Ci^ .  of  Alliance,      placed  around  the  top,  6x4x%  in.  to  prevent 
buckling  wind  when  tank  is  empty. 
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Inlet  and  Drain  Pipes.— The  plan  is  to  have 
the  water  siipphed  by  the  second  conduit 
branch  at  the  end  at  the  South  Gate  House 
and  such  as  is  consumed  in  the  High  Service 
system   go   direct   to   the     distribution     mains. 


to  enclose  the  tank  and  the  one  adopted  is 
believed  to  combine  a  maximum  of  stability, 
durability,  massiveness  and  beauty  at  a  mini- 
mum cost.  The  base,  cornice  and  coping  are 
of  w'hite  cast  stone,  while  the  shaft  and  para- 


View  Showing   Erection   of  Steel   Standpipe,  Syracuse   Water   Works. 


pet  are  of  rock-faced  vitrified  brick.  Both  the 
cast  stone  and  vitrified  brick  are  backed  with 
common  red  brick  of  a  good  grade.  The 
tower  is  circular  in  form,  about  30  ins.  thick 
at  the  base  and  20  ins.  in  the  brick  part.  The 
air  space  between  the  tank  and  brick  is  SO' 
ins.  in  which  there  is  a  winding  stairwav  to 
the  roof.  The  cast  stone  is  made  from 
crushed  white  marble  and  Portland  (Vulcanite 
brand)  cement  mixed  wet  in  the  proportions 
■to  give  maximum  density  and  poured  into 
sand  molds.  The  smooth  parts  of  the  ex- 
terior surfaces  are  ground  with  a  series  of 
thin  carborundum  wheels  into  small  parallel 
grooves,  six  to  the  inch.  The  rock-faced  sur- 
faces are  obtained  by  pitching  off  the  edges 
the  same  as  stone  work.  Metal  ties  are  used 
to  anchor  the  stone  trimming  to  the  backing 
wall. 

Roof. — A  roof  of  steel  and  concrete  covers 
the  structure,  Fig.  8.  The  steel  frame  of  the 
roof  is  made  up  of  I-beams  bent  in  the  arc 
of  a  circle.  Stiffened  expanded  metal  similar 
to  hy-rib  was  used  to  span  from  lower  webof 
one  I-beam  or  rib  to  the  next.  The  underside 
of  this  metal  is  plastered  and  then  concrete 
was  deposited  on  top  so  as  to  form  a  concrete 
dome  shaped  roof.  There  is  an  opening  3  ft. 
in  diameter  in  the  top  of  the  dome  which  is 
surrounded  by  an   iron   railing. 

Provision  has  been  made  to  allow  visitors  to 
go  to  the  top  of  the  dome,  from  where  a  very 
fine  view  of  the  city  and  surrounding  country 
is  obtained. 

Contractors'  Prices. — The  contracts  for  fur- 
nishing all  of  the  cast  iron  pipe  and  specials 
were  let  to  The  United  States  Cast  Iron  Pipe 
&  Foundrv  Co.  The  average  cost  f.  o.  b.  cars 
nearest  ra'ilroad  station  was  $23.60  per  ton  for 
the  Conduit  No.  2  and  $22.50  for  the  high 
service.  The  co.st  of  specials  in  each  case  was 
$50  per  ton.  .\s  the  delivery  of  pipe  began 
some  time  before  the  plans  were  ready  for  the 
conduit,  it  was  necessary  to  let  a  separate 
contract  for  unloading,  hauling  and  distribut- 
ing the  pipe,  specials  and  valves  along  the  line. 
This  contract  was  let  to  William  Leddy  at  an 
average  price  of  95  cts.  per  ton.  (He  had  a 
different  price  on  each  section.) 

He  was  furnished  with  blue  prints  showing 
the  stations  between  which  different  classes  of 
pipes  were  to  be  distributed,  together  with  the 
direction  that  the  hub  ends  were  to  be  laid. 
Tall  stakes  were  set  along  the  line  where 
classes  changed.  The  average  haul  was  about 
1%  miles.  A  similar  contract  was  let  for  un- 
loading, hauling  and  distributing  pipe  for  the 
high  service  system  to  The  R.  S.  Weston 
Truck  Co.  at  (38  cts.  per  ton.  The  bids  for 
trenching  and  laving  Conduit  No.  2  were 
asked  for  on  3  alternatives,  viz:  For  con- 
structing any  single  section;  for  any  two  or 
more   sections  or  for  all  four  sections.     Con- 


'Ihe  balance  will  go  to  the  standpipe  where  it 
overflows  into  the  reservoir.  An  8-in.  drain 
pipe  is  provided  for  draining  out  the  mud  or 
sediment  that  may  accumulate  in  the  bottom. 
The  end  of  the  drain  pipe  is  flush  with  the 
bottom  to  facilitate  cleaning  while  the  inlet 
pipe  ends  2  ft.  above  the  bottom. 

Overflow. —  The  overflow  is  placed  on  the 
outside  of  the  tank.  Fig.  7.  so  as  to  leave  the 
inside  a  smooth  cylinder  free  from  any  parts 
where  ice  can  adhere.  At  the  top  of  the  tank 
is  a  rectangular  opening  in  the  side  3.5  ft.  wide 
by  3.25  ft.  high  through  which  the  water  flows 
into  a  steel  hopper  shaped  structure  which  re- 
duces to  an  18-in.  spiral  riveted  steel  pipe.  At 
the  bottom  of  the  standpipe  the  pipe  changes 
to  18-in.  cast  iron  which  extends  down  to  the 
reservoir.  Probably  the  greatest  flow  into 
standpipe  will  be  10,500,000  gals,  per  day, 
which  will  ffive  a  velocity  of  0.2  ft.  per  second 
in  the  overflow  nipe  which  is  very  high  but 
the  line  is  only  3110  ft.  long  and  down  .i  very 
steep  slope. 

Casing  Toiver.—The  standpipe  is  located 
where  it  is  conspicuous  for  a  long  distance  in 
all  directions  and  for  this  reason  it  was  desir- 
able to  erect  a  structure  of  as  pleasing  a  de- 
sign as  possible  with  a  reasonable  outlay  of 
money  The  hi"h  cost  of  a  cut  stone  struc- 
ture was  fbund  to  be  prohibitive.  Scvera 
studies  were   prepared   for  the   masonry   shell 


T.\BLE  I.-CONTRACT  PRICES  F'OR  SECTION  1   OF  CAST   IRON   PIPE  CONDUIT,    SYRACUSE 

WATER  SUPPLY.            Quantities  Price.  Amount. 

Items.                 .                                                                                           Quantities.  ±-i.ce  ^      ^^^^^ 

Chopping  and  clearing,   sq.   rds '-"           "        ,00  160.00 

GrublMiig  and  clearing,   sq.   i-ds *"             i  noo'oo  1000.00 

Testing  pipes  under  pressure.  1  section -9  oiin  90  64,800.00 

Trencli  excavation,  cu.  yds '"'-nn  '50  250.00 

Ordinary   excavation,   cu.   yds °""  "gQ  54O.OO 

Embanl<nicnt.    cu.    yds ""J"  '  ,jj  15.00 

Gravel  lining,  cu.  yds -"  ,  qq  30.OO 

Slope  wall.   cu.   yds J"  o'nn  ''40.00 

Box  culvert  masonry  in  cement,  cu.  yds *"  ^'"^  160  00 

Retaining  walls  in  cement,  cu.  yds ^"  °-""  120  00 

Retaining  walls,   dry.  cu.   yds -"  "'  "  ^40.00 

Rubble  masonry  in  cement,   cu.   yds • »y  „»'""  ilB.OO 

Cut  stone  coping  m  cement,  cu.  yds j;  ^^-"^  i::,  00 

Dimension  cut  stone,  eu.  yds. »  %'i-'i'i  ^,,000 

Brick  masonry  in  cement,  cu.  yds .•  •  • .  J*!  -"•""  195  00 

Concrete  masonry,  first  class,  cu.  yds. la  i^-""  -^q  qj 

Concrete  masonry,   second  class,  cu.   yds jO  >v.m  50  00 

Stone  paving,   sq.    yds ■ -3  -■  il.325.00 

Laying  42-in.   pipe  and  specials,   lin.    ft .,^50  j-o"  .,3'2r,0.00 

Laying  30-in.  pipe  and  specials,  lin.   ft............... 15.600  1.-3  "  '  50.OO 

Laving  10-in..  S-in.  and  6-in.  pipe  and  specials,  Im.  ft 100  -JU  j,  gj 

IMi-nisliing  and  laying  4-in.  tile  drain,  lin    ft..      UO  -i"  .'gj 

Wliite  pine  timber  and  plank  in  work,  M.  ft.  B.M 3  50.00  -»^-^ 

Hardwood  timber  and  plank  in  work.  M.  ft.  B.M 3  oO.OO  1^».^J 

.Hemlock   timber  and   plank    in  work,   M.   ft.  B.M j  J.>-00  ''  ■.. 

Wrought  iron  doors  for  gate  liouses,  each 2  -■;>.uu  ■>■  . 

Wvousjht  iron  doors  for  gale  vaults,  each 2  ---W  J-. 

Wrought  iron  trap  doors  for  gate  houses,  each 20  18.00  -lo"-" 

Wnnieht  iron  in  work,  lbs 100  -06  «-™ 

Cast  iron  in  work,  lbs 100  ■'"  .    ,  gj 

Pted   I-beams,  sliapes,  spikes  and  nails,  lbs 4,200  ^On  -J  -JJ 

Ptone  monuments,   each 50  -.<JU  im'oo 

Tin  roofing,  sq.  ft LOOO  .14  ll"-";; 

Rrpointing  old  masonry,   sq.   yds 100  ■■<"  ,„  qq 

Painting,  sq.  yds 200  ■-"          j_ 

Total    $105,945.00 


NovoinbcT  30,   1910. 
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TABLE  H.— CONTRACT   PRICE   FOR  SECTIONS    2,   3 

SYRACUSE  WATER 
Items. 

Chopping  and  clearing,   sq.   rds 

Oruhliing  and  clearing,   sq.   rds '.. 

Testing  pipes   under  pressure,   3  sections. .'...''....'.' ' 

Trench   excavation,   cu.  yds 

Ordinary  excavation,   cu.   yds 

Embanknient,  cu.  yds ,', 

Gravel  lining,  cu.  yds 

Slope  wall.   cu.   yds 

Box  culvert  masonry  in  cement,  cu.  yds. ! . 

Retaining  walls  in  cement,  cu.   yds 

Retaining  walls,    dry,    cu.    yds 

Rubble  masonry  in  cement,  cu.  yds 

Cut  stone  coping  in  cement,  cu.  yds 

Dimension   cut   stone,   cu.    yds 

Brick  masonry  in  cement,  cu.  yds 

Concrete   masonry,   first   class."  cu.   yds.... 
Concrete  masonry,  second  class,  cu.  yds.. 

Stone    paving,    sq.    yds 

I.,aying  42-in.   pipe  and  specials    

Liiying  30-in.  pipe  and  .specials,   lin.  ft 

Laying  10-in.,  S-in.  and  C-in.  pipe  and  specials,  lin.   fi 

Furnishing  and  laying  4-in.   tile  drain,  lin    ft 

White  pine  timber  and  plank  in  work,  M.  ft.  B.M. ... 

Hardwood  timber  and  plank  in  work,  M.  ft.  B.M 

Hemlock   timber  and  plank  in  work,  M.   ft.  B.M 

Wrought  iron  doors  for  gate  houses,  each 

Wrought  iron  doors  for  gate  vaults,  each 

Wrought  iron  trap  doors  for  gate  houses,  each. . . . 

Wrought  iron  in  work,  lbs 

Cast  iron  in   work,  lbs 

Steel  I-beams,  shapes,  spikes  and  nails,  lbs 

Stone  monuments,   each 

Tin  roofing,  sq.  ft 

Repointing  old  masonry,   sq.   yds 

Painting,    sq.    yds 


AND  4,    CAST  IRON 
SUPPLY. 


PIPE  CONDUIT. 


(.Quantities. 
1,150 
370 

111,606 

3,100 

0,500 

50 

60 

150 

220 

270 

250 

15 

15 

100 

55 

370 

430 

74,850 

200 

150 

15 

6 

3 

9 


300 
300 
14.500 
150 
3.900 
150 
700 


Price. 

$        1.00 

I.,-.0 

1,500,00 

.tiO 

.50 

.30 

1.00 

4.00 

6.00 

6.00 

4.00 

C.OO 

25.00 

25.00 

12.50 

7.50 

6.00 

1.50 


Amount. 

$  1,150.00 

r.,-.5.00 

4,500.00 

S4.GQO.0O 

l,5u0.00 

2,070.00 

50.00 

240.00 

900.00 

1,320.00 

1,080.00 

1,500.00 

375.00 

375.00 

1,250.00 

412.50 

2.220.00 

645.00 


.50 

.25 

45.00 

50.00 

30.00 

50.00 

50.00 

10.00 

.05 

.05 

.05 

1.00 

.12 

1.00 

.25 


Total 


41.167.50 
100.00 
112.50 
675.00 
300.00 
90.00 
450.00 
250.00 
660.00 
15.00 
15.00 
725.00 
150.00 
46S.00 
150.00 
175.00 

.$150,295.50 


TABLE  III.— CONTRACT  PRICES  FOR  DISTRIBUTION  SYSTEM.  SPRACUSE 

Quantities. 

300 

4,200 

12.100 

4.500 

400 

15 

1,100 


Trenching  and  laying  complete  30-in. 
Trenching  and  laying  complete  24-in. 
Trenching  and  laying  complete  20-in 
Trenching  and  laying  complete  12-in. 
Trenching  and  laying  complete  8  &  6- 

Setting  hydrants   

Removing  S-in.  pipe,  lin.  ft • 

Testing  pipes  under  pressure,  lump  sum 

Concrete  masonry,   cu.   yd 

Brick  masonry,  cu.  yd 

Steel  cover  doors  for  vaults 

Steel  reinforcement  for  concrete,  lbs.. 
6-in.  vitrined  tile,  lin.  ft 

Total    


pipe  and  specials,  lin. 
pipe  and  specials,  lin. 
pipe  and  specials,  lin. 
pipe  and  specials,  lin. 


ft. 
ft. 
ft. 
ft.. 


WATEai  SUPPLY. 
Clinton  Beckwith. 


pipe  and  specials,  lin.  ft. 


400 

15 

5 

1.000 

200 


1.25 

.85 

.90 

.60 

.45 

10.00 

.10 

500.00 

8.00 

12.50 

50.00 

.03 

.23- 


$      375.00 

3.570.00 

10,890.00 

2.700.00 

180.00 

150.00 

110.00 

500.00 

3.200.00 

187.50 

250.00 

30.00 

50.00 


.$22,192.50 


TABLE  IV.— CONTRACT  PRICES  FOR  ST.'VNDPIPE, 


Excavating  and  grading,  cu.  yds 

Class  A   concrete,   cu.   yds 

Class  B  concrete,  cu.  yds 

Cast  or  artificial  stone  trim,  cu.  'yds. 

Vitrified  facing  brick,   sq.  yds 

Backing  brick,   cu.   yds 

Cast  iron  soil  brick,  lin.   ft 

Reinforcing    steel,    lbs 

Expanded  metal  or  sheathing,  sq.  ft 

Doors,   door  frames,   window  shutters,   lump  sum 

4-in.   vitrified  tile  drain,  lin.  ft 

Steel  tank  complete,  lbs 

Total     


SYRACUSE 
Estimated 
Quantities. 
1,100 
100 
600 
175    ■ 
920 
560 
65 
16,200 
4,400 

300 
430,000 


WATER  SUPPLY. 

James  E.  Leamy, 
Syracuse,  N.  Y. 


$     .50 

17.00 

7.25 

47.75 

2.70 

lO.OO 

1.00 

.021/4 

.06^4 


.15 

$0.0403 


$      550.00 

1,700.00 

4.350.00 

8,356.25 

2,484.00 

5,600.00 

65.00 

364.50 

286.00 

1.50.00 

.  45.00 

17.329.00 

.$23,950.75 


tr:icts  were  let  to  Lane  &  Hennessy  of  Syra- 
cuse for  Section  1  and  to  Clinton  Beckwith 
of  Herkimer  for  the  other  three  sections. 
The  items,  together  with  prices,  are  given  in 
the  accompanying  tables.  The  contract  for 
laying  the  High  Service  Conduit  was  let  to 
Clinton  Beckwith.  This  work  was  done  at 
a  price  per  lineal  foot  which  included  cutting 
and  replacing  all  pavements  (about  1,100  ft.  of 
brick  and  asphalt).  The  total  cost  of  the 
work  was  as  follows : 

COSTS    OF   WORK. 

Conduit  No.  2: 

Pipe  and  specials $471,500.00 

Unloading  and  hauling  same 19.5O0.00 

Valves    (14-30"    3-18"  and    7    blow-off 

gates)    10,500.00 

16  air  valves.. 1,000.00 

New   rights-of-way    , 2,500.00 

Trenching  and  laying  conduit 260.000.00 

Miscellaneous     work     at     Skaneateles 

and    Reservoir    6,000.00 

Engineering  and  inspection  40,000.00 


Total    $811,000.00 

High   Service   Conduits: 

Pipe  and  specials $  52.000.00 

Unloading  and   liaullng  same 2,100.00 

Valves    (24".    20",    12"   and    10") 1. 800.00 

Hydrants   and    miscellaneous 2,000.00 

Trenching  and  laying  pipe — Contract. .     25,000.00 
Trenching  and   laying  pipe   (18"  over- 
flow  done   by  city) 500.00 

Trenching    and    laying   pipe    (1,400'    of 

20"  laid  by  city) 1,500.00 

Engineering  and  inspection 8,000.00 


Total     $  92,900.00 

Standpipe; 

Foundation  and  casing  tower $  24,000.00 

Steel   tank  and  steel  roof  frame 17,400.00 

Miscellaneous    100.00 

ISngineering  and  inspection.  3,500.00 


Total .?  45.000.00 

Grand   total    948.900.00 


Cost  of  Carpenter  Work  on  a  Frame  Resi- 
dence.— The  following  costs  are  calculated 
per  thousand  ft.  board  measure  of  lumber 
used  in  the  construction  of  a  residence  at  Chi- 
cago Heights,  111.,  in  1905.  Union  labor,  at  60 
cts.  per  hour  for  carpenters,  was  used : 

Frame  timber $  6.00 

Bridging  (per  M.  ft.  of  joists) 3.00 

Rough  floor  and  roof  boards 6.32 

Sheathing  10.40 

Siding     20.00 

Floors,   maple,   3-In 14.00 

Floors,  Y.  P..  3-in 12.00 

Ceiling,    Y.    P..    3-ln 14.00 

Erecting  the  millwork  cost  50  per  cent  of 
the  value  of  the  material.  The  above  figures 
are  furnished  by  the  contractor.  Mr.  John 
McMichaels,   Chicago,   111. 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


The  Cost  of  the  Tri-Borough  Subway, 
New  York  City. 

We  gave  last  week  a  brief  computative 
basis  on  the  lowest  bids  received,  of  the  cost 
per  mile  of  line  and  per  mile  of  single  track 
of  that  portion  of  the  New  York  city  Tri- 
Borough  Subway  for  which  bids  were  received 
on  Oct.  27.  The  cost  per  mile  of  single  track 
reached  the  enormous  figure  of  $2,000,000. 
This  was  for  all  line  including  subaqueous  tun- 
nels, terminals,  crossings  under  existing  sub- 
ways, etc.  Selecting  certain  stretches  of  work 
which  involved  none  of  these  especially  ex- 
pensive structures  and  only  the  normal  ainount 
of  station  construction,  briefly  straightforward 
"standard  type"  subway,  the  costs  per  mile  of 
single  track  ran  about  $1,200,000.  Compared 
with  the  cost  of  the  original  city  subway. 
which  was  in  round  figures  $800,000  per  mile 
of  single  track,  this  increase  of  50  per  cent 
naturally  arouses  inquiry.  In  a  communica- 
tion stating  the  position  of  the  Public  Service 
Commission  made  last  Week  by  Chairman  W. 
R.  Wilcox  we  find  an  explanation  as  follows: 

It  is  believed  in  view  of  the  cost  of  rapid 
transit  lines  under  contracts  heretofore  made, 
that  its  cost  is  reasonable.  The  average  cost 
per  mile  of  track  of  the  municipal  rapid  transit 
routes    now    operated    by    the    Interborough    was 


$734,351.  In  1907,  the  President  of  the  Inter- 
borough, in  a  letter  to  the  Rapid  Transit  Com- 
mission giving  the  reasons  why  his  company  was 
not  a  bidder  on  the  routes  then  proposed,  stated 
that  his  engineers  had  found  that  the  increased 
cost  through  labor,  material,  methods  of  con- 
struction, etc.,  would  increase  the  average  cost 
per  mile  of  track  by  100  per  cent.  Within  a 
few  days  two  directors  of  the  Interborough  have 
stated  in  a  conversation  that  it  would  cost 
double  the  amount  if  the  Interborough  subway 
were  to  be  built  now.  In  the  portions  of  the 
Triborough  not  yet  under  contract  the  cost  on 
bids  submitted  and  estimates  made  will  be 
$1,014,000  per  mile  of  track.  In  other  words, 
the  cost  per  mile  of  track  of  the  Triborough  is 
only  30  per  cent  more  than  the  Interborough  and 
nearly  70  per  cent  less  than  what  officers  and 
directors  believe  the  Interborough  could  be  re- 
produced for  now. 

If  comparison  be  made  in  the  cost  of  con- 
struction of  the  Triborough  with  the  present 
subway  and  not  with  tlie  Interborough  figures 
when  it  was  reluctant  to  bid.  the  30  per  cent 
increase  of  the  Triborough  is  not  an  unreason- 
able amount  having  in  mind  the  public  require- 
ment that  construction  must  be  under  cover 
and  not  in  open  trenches;  that  the  cost  of  labor, 
including  employers'  liability,  has  increased  and 
that  the  size  of  the  structure  has  been  some- 
what increased.     The  increased  size  of  the  bore 


will  allow  an  increase  in  the  width  of  the  cars 
of  the  Triborough  over  the  Interborough  of  16 
per  cent.  The  multiple  stations  of  the  Tribor- 
ough. together  with  the  methods  of  connection 
between  express  and  local  tracks  will  make 
possible  the  running  of  trains  in  less  than  1 
min.  30  sees.,  as  compared  with  1  min.  48  sees., 
which  Is  the  best  that  the  Interborough  is  able 
to  do  because  of  the  delay  at  stations.  In  other 
words,  even  if  trains  of  the  Triborough  main- 
tained a  headway  no  better  than  1  rain.  30  sees., 
although  it  is  believed  possible  to  operate  them 
at  intervals  of  1  min.  if  manufacturers  of  brakes 
and  signals  are  able  to  perfect  such  devices  still 
further,  there  will  be  an  Increase  in  the  train 
headway  of  13  per  cent.  Consequently  the  Tri- 
borough. although  its  cost  will  be  30  per  cent 
more,  will  represent  an  increase  In  capacity  on 
.a  conservative  estimate  of  headway  and  car 
capacity  of  almost  an  identical  per  cent.  In 
addition  to  this  increase  in  train  capacity  of 
nearly  30  per  cent,  the  stations  will  accommo- 
date ten.  ears,  which  In  itself  represents  nearly 
25  per  cent  additional  capacity  over  what  the 
Interborough  is  now  doing. 


Plans  for  the  new  power  house  for  the 
State  of  New  York  are  so  well  along  that 
they  will  be  ready  for  construction  about 
Dec.  1,  and  bids  for  the  work  will  undoubt- 
edly be  received  before  the  end  of  the  year. 
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Cost  of  Car  Lubrication  On  a  Mileage 
Basis. 

Lubricating  oil  is  now  issued  on  the  mileage 
basis  on  the  Petaluma  &  Santa  Rosa  Ry.,  of 
Petaluma,  Cal.  A  contribution  by  Mr.  H.  H. 
Oellig,  master  mechanic  of  that  company,   in 


the   Electric   Traction   Weekly,  gives   costs   of 
lubrication  for  the  year  1909.     The  following 
is  the   standard   issue  of   lubricants   and   wool 
yarn  on  mileage  basis : 
2.000-Mile  Oiling: 
Bearings.        Per  Bearing.  „    .  • 

Armature — V->  pt.  extra  zone  parafflne 2  qts. 


I  certify  that  I  have  examined  the  above  requisition    and   am    satisfied    that    tlie    articles 
enumerated   therein  are.  necessary  for  use,   and  not  in  excess  of  immediate  requirements. 


STOREKEEPER. 


GEN.  STOREKEEPER. 


Fig.  1. 

Requisitioi 
Date  Ship] 
Shipped    t 

jed.  .  ,                                                                  ■.-,-, 

Notice.— All  bills  against  this  Company  for   supplies  ordered  by  the  Purchasing  Dept.   must 
he   made   out   upon   these   forms.     No   invoice   to   include  material  shipped  on  more  than  one  or- 
der-   when   shipment   is   made  of  same   kind   of    material  covered  by  more  than  one  order,  a  sep- 
arate invoice  must  be  rendered  tor  each  order.                                         ,       .         .    ^     »,        tt 

Send  both  Original  and  Duplicate  Bills  to   the  Office  of  Purchasing  Agt.,  New  Haven,  Conn. 

Send  Triplicate  and  Shipping  Memo,  direct  to  Consignee. 

State  name  and  kind  of  material  clearly   and  intelligently. 

These  goods  are  for  delivery  F.  O.  B. 

1              i 

i              1 

§ 

1 

g, 

- 

1 

1 

1 



n 

3 

1 

32 

^i^ 

21 

w5 

r^^ 



3 



C 

^ 

£. 

1      "' 

Checked: 

1     herel 
above    go 
upon       a 
and  that 

jy    certifv     that    the            I   certify   that    the    above        Correc 

ods    were    purchased        supplies  were  received 

sproved     requisitions         19 quantities,  quality  and 

t,  charge  to 

1 

Compressor — 1  qt,   extra  zone  parafllne. . .  .1  qt. 

Motor  axle — %  pt.  black  train  oil 2  qts. 

6,000-Mile  Oiling: 

Axle  Journals — Vz  pt.  black  train  oil 2  qta 

Gears — 5  lbs.  graphite  gear  grease 20  lbs 

Trolley  wheels  oiled  daily. 
When  Car  is  Overhauled: 

Amount  of  wool  yarn  in  lbs.  per  bearing: 

Armature   bearings — Commutator   end %  lb 

Armature  bearings — Pinion  end V4  lb 

Motor    axle    bearings lib. 

Axle    journals    2  lbs 

The  cost  of  lubricating  nine  motors  during 
the  vear  1909  was  as  follows : 


E3. 

55. 
57. 
59, 
61. 
63. 
65. 
67. 


Total 

Total 

Cost  per 

oil. 

miles. 

1,000  miles 

%  7.25 

40.713 

to. 173 

6.39 

31,109 

.205 

10.i4 

51.888 

.201 

12.56 

66,435 

.222 

13.09 

49,106 

.266 

9.57 

37,409 

.255 

7.69 

36,246 

.212 

5,16 

17,829 

.289 

l.?7 

5,463 

.232 

Totals    $73.42  826,198  

Average    J0.225 


Fig. 


Record    Blanks    for    and    Methods   of 
Conducting  Stores  Department  of  a 
Large  Street  Railway. 

BY   T.    T.    LOGIE.* 

The  methods  in  use  by  a  large  trolley  com- 
pany in  conducting  its  numerous  storehouses 
may  be  of  interest  to  contractors  having  large 
quantities  of  supplies  to  handle.  The  follow- 
ing methods  are  used  by  a  large  eastern 
company  having  storehouses  which  are  rated 
under  three  classes,  namely,  large,  interme- 
diate and  small.  These  storehouses  are  di- 
rectly under  the  supervision  of  a  storekeeper 
who  in  turn  is  under  the  general  storekeeper. 
In  the  large  storehouses,  those  carrying  about 
^100,000  worth  of  material,  the  storekeeper 
IS  aided  by  an  assistant  storekeeper  and  two 
clerks.  The  storekeeper's  salary  in  this  class 
is  $20  per  week,  his  clerks  receiving  from  $12 
to  $15  per  week.  The  intermediate  store- 
house, carrying  a  stock  worth  about  $30,000, 
is  conducted  by  a  storekeeper  and  one  clerk 
The  salary  of  the  storekeeper  in  this  class  be- 
ing $17.50  per  week  and  that  of  his  clerk  $10. 
The  small  storehouse  carries  a  stock  of  only 
$3,000  and  is  usually  under  the  supervision 
of  the  master  mechanic  of  that  division. 

All  the  materials  required  for  carrying  on 
the  work  of  a  division  are  requisitioned  for  by 
the  storekeeper  of  that  division.  The  requisi- 
tion sheet.  Fig.  1,  is  forwarded  to  the  general 
manager  of  the  company,  who  looks  it  over 
for  unnecessary  or  expensive  articles  requir- 
ing further  consideration.  Should  there  be  no 
such  articles  he  forwards  the  requisition  to  the 
general  storekeeper's  office.  In  this  office  are 
an  inspector  of  stores  and  his  assistant,  who 
make  regular  trips  to  the  different  store- 
houses and  keep  posted  on  the  amount  and 
kind  of  material  carried  in  each.  It  becqrnes 
tlieir  duty  to  take  the  storekeeper's  requisition 
and  make  a  transfer  order  from  one  store- 
house to  the  other  should  they  find  an  article 
on  it  which  some  other  storehouse  has  in 
■abundance.  In  this  way  a  large  amount  of 
capital  is  kept  from  lying  idle  and  material  is 
less  likely  to  become  obsolete  before  being 
used.  Tile  storekeeper's  requisition  is  then 
forwarded  to  the  vice  president's  office  for 
approval  and   finally  to  the  purchasing  agent. 

All  orders  placed  by  the  purchasing  agent 
are  made  out  on  triplicate  forms,  the  original 
going  to  the  consignor  of  material,  the  du- 
plicate being  retained  by  himself  and  the 
triplicate  forwarded  to  the  storekeeper  ordering 
the  material.  These  orders  show  the  general 
storekeeper's  number  and  the  order  number. 
With  each  order  placed,  triplicate  invoice 
forms  are  forwarded  on  which  the  material 
must  be  billed.  When  the  materia!  is  shipped 
the  consignor  forwards  the  original  and  du- 
plicate invoice  to  the  purchasing  agent,  and 
the  triplicate  to  the  storekeeper  receiving  the 
material.  This  invoice,  shown  by  sheet.  Fig.  2, 
is  checked  up  in  the  purchasing  agent's  ofTice, 
in  regard  to  quantity,  price  and  discount,  and 
the  original  form  then  forwarded  to  the  store- 
keeper for  approval.  Should  the  storekeeper 
find  quantities,  quality  and  weights  correct  he 
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Unit... 
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No. 

Date 
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Quantity. 

Date. 

Quantity. 

Date. 

Quantity. 

Date. 

Quantity. 

Date. 

Quantity. 

1 

1 

1 

Fig.  3. 


fills  in  date  received,  account  chargeable,  ap- 
proves the  bill  and  forwards  it  to  the  auditor 
for  payment. 

A  record  of  all  materials  taken  in  or  issued 
out  from  the  storehouse  is  kept  by  the  store- 
keeper on  cards  similar  to  that  shown  by  Fig. 
3.  When  the  material  is  received  a  receiving 
slip,  Fig.  4.  is  made  out  showing  date,  descrip- 
tion of  material,  etc.  After  the  original  bill 
has  been  approved  and  forwarded  to  the  au- 
ditor, the  material  is  entered  on  the  card.  Fig. 
3,  mentioned  above,  showing  the  requisition 
number,  date  received,  unit  price  and  amount 
received. 

As  the  material  is  required  for  use,  the  man 
requiring  same  brings  to  the  storekeeper  an 
order.  Fig.  5,  signed  by  his  foreman,  giving 
quantity,  description  of  material  and  purpose 
required  for.  After  material  has  been  issued 
the  cost  of  each  item  is  figured  and  set  down, 
the  quantity  issued  placed  on  the  card.  Fig.  3, 
under  the  column  marked  used.  The  amount 
chargeable  is  set  down  at  the  bottom  of  the 
slip  and  the  slip  filed  according  to  date.  If 
an  over-supply  has  been  asked  for  by  a  fore- 
man a  report  of  the  material  is  made  to  the 
storekeeper  on  form  Fig  6  and  the  material 
returned  to  the  storehouse.  At  the  end  of  the 
month  a  report  of  all  material  issued  to  the 
different  accounts  is  forwarded  to  the  auditor, 
and  every  six  months  an  inventory  of  the  en- 
tire stock  is  taken,  which  must  check  up  with 
the  auditor's  accounts. 


Labor    Costs    of    Handling    Coal    and 

Ashes  at  Locomotive  Coaling 

Stations. 

In  a  recent  issue  of  Engineering  News  Mr. 
Henry  J.  Edsall,  of  the  Link  Belt  Co.,  pre- 
sents some  data  regarding  labor  costs  for  op- 
eration and  maintenance  of  coal  and  ash 
handling  stations.  The  following  costs  are 
for  large  terminal  stations.  The  type  of  coal- 
ing station  is  not  given  by  the  author,  but  it  is 
assumed  to  be  the  Link  Belt  type. 

Coaling  Stations. — At  Station  No.  1  an  av- 
erage of  120  locomotives  were  coaled  per  day, 
and  the  average  amount  of  coal  handled  was 
550  tons.    The  cost  per  day  was  as  follows: 

1  foreman,   $55  per  montli $  1.80 

5  men  to  unload  cars  10  lirs.  per  day 7.00 

2  coal  dumpers,  12  lirs.  per  day 2.80 


Valuation  of  Street  Railways  in  Wiscon- 
sin.— In  the  preliminary  valuation  of  the 
street  railway  properties  of  Wisconsin,  recently 
issued  by  the  state  tax  commission  of  that 
state,  the  valuation  for  each  company  is 
given  as  follows:  Milwaukee  Electric  Rail- 
way and  Light  Co.,  $24,400,000;  Milwaukee 
Light,  Heat  &  Traction  Co.,  $6,950,000;  Mil- 
waukee Northern  Railway  Co.,  $1,650,000; 
Wisconsin  Traction,  Light,  Heat  &  Power 
Co.,  $1,150,000;  Chippewa  Valley  Railway, 
Light  &    Power   Co.,   Sl.OOO.OOO. 


Total    $11.60 

Average  cost  per  ton $0,021 

At  Station  No.  2  the  average  number  of  lo- 
comotives coaled  per  day  was  120,  and  the  av- 
erage tonnage  handled  550  tons,  as  at  Station 
No.  1.    The  cost  per  day  was  as  follows : 

1  machinery  man  10  hrs.  per  day $  1.50 

5  men  to  unload  cars  12  hrs.  per  day 6.50 

2  coal  dumpers,  12  hrs.  per  day 2.60 

Total    $10.60 

Average  cost  per  ton $0,019 

At  Station  No.  3-  the  average  number  of  lo- 
comotives coaled  per  day  was  76  and  the  ton- 
nage handled  500.     Daily  cost  was  as  follows ; 

'^  foreman's  time  at  $65  per  month 4  1.10 

1  machinery  man  at   $55  per  month 1.80 

3  men  to  unload  cars  10  hrs.  per  day 4.50 

2  coal  dumpers,   11  hrs.  per  day 3.30 

Total    • $10.70 

Average  cost  per  ton $0,021 

At  Station  No.-  4  no  record  is  given  of  the 
number  of  locomotives  coaled,  and  it  is  stated 
that  wages  are  estimated  from  those  paid  at 
the  other  stations.  It  will  be  noted  that  the 
average  cost  per  ton  is  materially  higher  than 


.190. 


Storekeeper: 

The  following  Material  has  been  rec'd  this   day  by. 


At       ,^.6"-"    "J 

Quantity.     Description  of  Material. 

State  Whether      1  It  Kreight  | 
Name              Received  bv  Frt.,   JState  Pro.  T\  here  Stored, 
of  Shipper.         Express  or  Team.  (  Number.     State  location. 

IF  MATERIAL  IS  RECEIVED  IN  BAD   CONDITION  NOTE  SAME  BELOW. 


Remarks . 


REQUISITION  ON    STOREKEEPER. 

NO 

Date 

TO  STOREKEEPER: 

Please  deliver  to  bearer  the  following: 

Quantity.            Description 

1 

Foreman. 

Charged  to  account  No 

Fig.   5. 

that  for  either  of  the  other  stations.    The  daily 
cost  as  given  is  as  follows : 

H  foreman's  time  at  $66  per  month $  1.10 

1  engineer  at  $55  per  month 1.80 

Mt  fireman's  time,  11  hrs.  per  day 0.8S 

2  machinery  men.  11  hrs.  per  day 3.30 


REPORT  OF  MATERIAL  RETURNED  TO 
STOREKEEPER. 

Date.. ..No 

To  Storekeeper: 

The  following  material  received,  Is  re- 
turned, not  used: 

Quantity. 

Description. 

Material   was   received   fi'om   storekeeper   on 

and  was  intended  to  be  used  for 

Foreman. 

Credited  to 
Requisition 

%  No 

Vo 

Fig.  4. 


Fig.  6. 
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3  men  to  unload  cars.  4.95 

2  coal    dumpers    3.30 

Total $15. 2S 

Average  cost  per  ton $0,024 

Ash  Handling  Station. — At  Station  No.  1 
ashes  were  deposited  in  pits  about  50  ft.  long 
and  scraped  to  either  of  two  conveyors,  and 
machinery  was  operated  from  IVz  to  3  hours 
per  day.  The  amount  of  ashes  per  locomo- 
tive was  assumed  as  40  cu.  ft.  The  number 
of  locomotives  handled  was  60.  This  gives  88 
cu.  yds.  as  the  amount  handled  per  day.  Five 
day  and  5  night  men  were  employed  in  op- 
erating machinery,  feeding  ashes  to  some  and 
cleaning  fire  bo.xes.  Wages  were  assumed. 
The  cost  per  day  is  given  as  $15,  and  the  av- 
erage cost  per  cu.  yd.,  including  cleaning  fire 
bo.xes  is  given  as  $0,170. 

At  Station  No.  '2  ashes  were  deposited  in 
hopper  and  fed  directly  to  conveyors,  which 
had  to  be  operated  each  time  the  hopper  be- 
came filled  up. 

The  average  amount  handled  per  day  was 
120  cu.  yds.  on  the  assumption  that  three  25- 
ton  coal  cars  hold  120  cu.  yds.  The  number 
of  locomotives  handled  per  day  was  75.  Cost 
per  day  was  as  follows : 

M  of  foreman's  time  at  $66  per  month $  1.10 

1  day  and  1  night  man  to  operate  gates  of 

ash  hoppers  3.30 

$  4.40 
6  day  and  6  night  Are  box  cleaners,  11  hrs. 

per  day  19.80 

$24.20 
Average  cost  per  cu.  yd.,  pits  to  pocket. ..  .$0,037 
Average  cost  per  cu.   yd.,   including  clean- 
ing fire  boxes  $0,202 


At  Station  No.  3  the  same  style  of  appara- 
tus was  used  as  at  Station  2,  the  ashes  being 
deposited  in  hopper  and  fed  directly  to  con- 
veyors. On  the  same  assumption  as  to  con- 
tents of  cars  (three  25-ton  coal  cars  to  120 
cu.  yds)  240  cu.  yds.  were  handled  per  day. 
The  number  of  locomotives  is  not  given.  Fol- 
lowing is  the  cost  per  day: 

M  of  foreman's  time  at  $66  per  month $  1.10 

1  day  and  1  night  machinery  man 3.30 

1  day  and   1  night  man  to  operate  gates 

of  hoppers   \ , 3.30 

$7.70 
10  day  and  10  night  fire  box  cleaners 33.00 

$40.70 
Average  cost  per  cu.  yd.,  pits  to  pockets. .  .$0,032 
Average  cost  per  cu.  yd..  Including  clean- 
ing fire  boxes $0,169 

A  Comparison  of  Day  Work  and  Piece 
Work    in    Car   Repairs. 

About  two  years  ago  the  Third  Avenue 
Railroad  Co.,  of  New  York  .city,  began  to  use 
the  piece  work  system  in  a  limited  way  in  its 
shops.  The  experiment  met  with  such  decided 
success  that  this  system  of  wage  payment  has 
since  been  extended  to  all  departments  of  re- 
pair and  construction  work.  We  are  indebted 
to  the  Electric  Traction  Weekly  for  the  fol- 
lowing comparative  figures  prepared  by  Mr. 
McWhirter,  superintendent  of  car  equipment 
of  the  Third  Avenue  Railroad  Co.  After  two 
years  of  e.xperience  with  the  system  it  is 
found,  as  a  general  thing,  that  the  cost  of 
production  to  the  company  has  been  decreased 
30   per  cent   and   the   wages   of   the   men     in- 


creased 20  per  cent.  In  the  following  table 
the  wages  paid  for  day  work  is  given  for  a 
10-hr.  day: 

Day  Work.    Piece  Work 


Scrubbing  open   cars 

Touching  up  and  inside 
painting    

Varnishing,  first  outside 
coat    

Varnishing,  second  out- 
side and  inside  coats... 

Painting  roof   

Painting  kicking  boards. 

Installing  sign  guards, 
steps  and  trolley  boards 

Boring  holes  for  conduit, 
installing  circuit  break- 
ers and  hangers 

Mounting  motors  

Connecting  controllers... 

Making  rheostats  and 
trolley  taps    


K-a 
$1.60 

2.50 

2.50 

2.50 
2.50 
2.50 


o  > 

$6.40  $1.95 

1.25  2.90 

1.26  3.00 


3.50 

1.00 

.75 


2.90 
3.10 
3.00 


$3.90 
.70 
1.00 

2.90 

.76 
.50 


2.75       4.95       3.50       3.50 


2.75 
2.00 
2.50 


8.25 
4.00 
1.25 


2.50       1.25 


3.00 
2.25 
2.85 

2.85 


6.00 

3.25 

.95 

.96 

built 


Thirty   small  cars  have   recently  been 
on   the   piece     system.      Following     are     unit 
prices  for  certain  parts  of  the  work : 

Building  IS-ft.  car  body $66.00 

Trimming  18-ft.  car  body 20.00 

Building   two   hoods 3.50 

Assembling   doors    6.O0 

Building  inside  end  partitions "T.OO 

Assembling  sides  and  backs 4.50 

Cleaning  top  and  bottom  sash   rails. .  .3  cts.  each 
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Costs  of  Masonry  and  Carpenter  Work 
for  a  Church  Building. 

The  building  was  a  brick  masonry  and 
timber  structure  constructed  at  Oak  Park, 
III.,  from  September,  1901,  to  January,  1902, 
and  the  following  costs  are  taken  from  the 
records  of  the  contractor,  John  McMichaels, 
175  Dearborn  St.,  Chicago,  III.  The  work  in- 
volved rubble  masonry  foundation  walls,  con- 
crete footings,  brick  masonry  and  timber  roof, 
floors  and  finish. 

Rubble  Masonry. — The  foundation  walls 
were  of  rubble  masonry  about  one-fifth  of  the 
stone  from  which  were  taken  from  the  walls 
of  the  old  church.  The  cost  per  cord  of 
masonry   (100  cu.  ft.)   was  as  follows: 


100   bbls.    Portland   cement    .  . 

170.37 

Total  material  

Labor — 
841%  hrs.  masons  at  50  cts. . . 
525'4    hrs.    helper   at   30   cts.. 
296  hrs    helper  at  25  cts 

..$    789.45 

..$    420.58 

157.55 

73.97 

103    hrs.    helper  at  20   cts 

16  hrs.   helper  at  15  cts 

Poreman              ...    . 

20.60 

2.40 

75.80 

21.69 

12.37 

Night    watchman 

0.60 

$  9,734 


Total    labor    $    785.66 

Grand   total    $1,575.01 


$  9.698 
$19,432 


.\ssuming  5  cu.  yds.  to  the  cord  of  masonry 
the  cost  was  $3,886  per  cu.  yd.  About  1  2-5 
bbls.  of  cement  were  used  per  cord  and  1  cu, 
yd.  of  sand.  Sand  was  taken  from  the  ex- 
cavation and  is  included  in  labor.  It  re- 
quired 105.25  man  days  to  lay  81  cords  which 
is  a  rate  of  nearly  0.77  cords  per  man  per  day. 

Concrete  Footings. — A  number  of  small  con- 
crete footings  in  the  basement  cost  for  mixing 
and  placing  as  follows : 

395    hrs.    labor ,  ,.$103.49 

Foreman   39.20 

Water   boy    7.16 

Timekeeper     6.36 

Night   watchman  0.15 

Total    $156.36 

There  were  2.400  cu.  ft.  or  88.9  cu.  yds.  of 
concrete  in  the  footings ;  this  gives  a  cost  per 
cubic  yard  for  mixing  and  placing  of  $1.77. 
Brick   Walls. — The  brick  building  walls   av- 


eraged 30  ft.  in  height.  All  material  was  car- 
ried in  hods.  The  cost  of  common  brick  work 
was   as  follows  per  1,000  brick : 

290 J^  M  common  brick  at  $5.70 $1,653.30 

340%   bbls.  lime  at  45  cts 153.63 

42%    bbls.    Louisville    cement 24.95 

23    bbls.    Portland    cement 40.00 

200  cu.   yds.   sand 100.00 

Total  material    $1,971.88 

1.3281/^   hrs.  masons  at  50  cts $  664.25 

1.837>4   hrs.   helpers  at  30  cts 551.21 

1,628%  hrs.   helpers  at  25  cts 407.06 

51   hrs.    helpers   at   20   cts 10.20 

10  hrs.  helpers  at  17y2  cts 1.75 

652  hrs.  apprentice  at  $9  per  week 122.40 

Water    boy    3.34 

Foreman     176.43 

Timekeeper    47.65 

Night    watchman    43.75 

Total   labor    $2,028.04 

From  these  figures  the  cost  per  1,000  brick 
was  as  follows: 

Materials    $  6.99 

Labor     6.79 

Total    $13.78 

The  number  of  bricks  laid  per  man  per  day 
was  800 ;  the  rates  of  helpers'  labor  to  masons' 
labor  was  2%  hours  to  1  hour;  1  1-6  bbls.  of 
cement  were  used  per  1,000  brick. 

Nailing  Strips. — The  cost  of  placing  nailing 
strips  in  cinder  concrete  floor  was  as  follows : 

2,915   ft.    B.   M.    2x4    in.   by   16   ft.   at   $15.50 

per    M $45.74 

42y2  hrs.  labor  at  42^4  cts 8.29 

36  hrs.  labor  at  25  cts 9.12 

Foreman     2.75 

Timekeeper     0.50 

Total    $66.40 

The  cost  per  M.  ft.  B.  M.  was  $22.77.  One 
man  laid  149  ft.  B.  M.  per  hour.-  The  cost 
per  100  sq.  ft.  of  floor  was  as  follows : 

Material    $1.50 

Labor     0.70 

Total    $2.25 

first  Floor  Girders. — The  costs  of  the  first 
floor  girders  was  as  follows : 

3,147  ft.  E.  M.  10x10  in.  T.  P.  at  $20 $62.94 

66  hrs.  carpenters  at  42%  cts 28.04 

Foreman     1.60 

Timekeeper     1.60 

Watchman     1.00 

Total    $94.98 

These  girders  were  pitched   for  an   inclined 


auditorium  floor  and  one  man  laid  48  sq.  ft. 
per  hour.  The  cost  per  M.  ft.  B.  M.  was  as 
follows : 

Material    $20.00 

Labor     10.18 

Total    ' $30.18 

First  Floor  Joists. — The  cost  of  laying  2x 
10-in.  and  2xl2-in.  joists  pitched  to  an  incline 
for  an  auditorium  floor  was  as  follows :  ■ 

15.062  ft.  B.  M.  yellow  pine  ioists $247.49 

239^4   hrs.   carpenters  at  42'/4   cts 101.54 

4  hi-s.  labor  at  25  cts 1.00 

Foreman     22.92 

Total    $372.96 

One  man  laid  63  sq.  ft.  per  hour.  The 
cost  per  M.  ft.  B.   M.  was  as  follows: 

Material    $  16.60 

Labor     8.33 

Total    $  24.83 

Timber  Roof. — The  timber   roof  comprised 

trusses,   valley   rafters   and   purlins. 

Lumber: 

15,428  ft.  B.  M.  lumber $332.14 

20  hrs.  unloading  at  45  cts 9.00 

34  hrs.  unloading  at  25  cts 8.60 

1%  hrs.  unloading  at  30  cts 0.46 

Total    $350.09 

Framing  Trusses: 

333  hrs.  carpenters  at  42%  cts $141.39 

Foreman     62.40 

Tiniekeeper     7.08 

Night   watchman    7.00 

Total    $217.87 

Raising  Trusses: 

1321^    hrs.   at   50   cts $  66.26 

30  hrs.  at  30  Cts 9.00 

351^  hrs.  at  25  cts IJ-H 

48  hrs.  at  42%  cts 20.37 

Iron  foreman   36.00 

Foreman     : S-™ 

Timekeeper     l-OO 

Total    $159.44 

Valley  Rafters: 

54%  hrs.  labor  at  42%  cts $  23.16 

Waterboy     l-^° 

Total    J  24.61 

Purlins:  .  ,.„  ,„ 

136%  hrs.  at  42%  cts $  Si.lS 

Foreman     *-¥i 

Timekeeper     J-JJS 

Watchman     ^•''" 

Total    I.ff-fl 

Grand  total  labor $48J.4» 
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Summarizing  we  have  the  following  cost 
per  M.  ft.  B.  M. : 

Material    t  21.53 

Labor     31.34 

Total    $  52.87 

The  cost  of  material  and  labor  for  rafters 
was  as  follows : 

13.674  ft.  B.  M.  at  $16.85 $229.45 

339'A  hrs.  carpenter  at  42V4  cts 143.84 

Foreman     20.05 

Timekeeper     5.5U 

Night  watchman    4.60 

S2%  hrs.  labor  at  25  cts 15.62 

Total    $419.06 

These  totals  give  the  following  cost  per  M. 
ft.  B.  M. 

Material    $  16.85 

Labor     13.86 

Total    $  30.71 

The  work  amoimted  to  40  ft.  B.  M.  per  man 
per  hour. 

Bridging  costs  for  materials  and  labor  $3 
per  Mr  ft.  B.  M.  of  joists. 

Boarding  Roof. — The  cost  of  covering  the 
roof  with  lx6-in.  D.  &  M.  flooring  was  as 
follows: 

15.400  ft    B.  M.  lumber $252.80 

22S  hrs.   carpenters  at  42%  cts 97.88 

12  hrs.  labor  at  25  cts 3.00 

Foreman     ^^'nn 

Timekeeper     4.00 

Watchman     3.75 

Total    $380.07 

This  gives  a  cost  per  M.  ft.  B.  M.  as  fol- 
lows : 

Material    *  16-00 

Labor     ,• o-'o 

Total    ?  24.26 

Ceiling  in  Rafters. — The  cost  of  beaded  out 
circling  securing  rafters  was  as  follows ; 

9.000  sq.   ft.   ceiling ^^■'^R-9*' 

235V^  hrs.  carpenters  at  42M;  cts 1"2-2J 

35  hrs.  labor  at  30  cts 10.50 

Foreman    o  Sn 

Timekeeper     ^-"^ 

Watchman     ■'•"" 

Total    $442.77 

These  totals  give  the  following  costs  per 
M.  ft.  B.  M.: 

Material    t  41.00 

Labor     ■  ■     14.20 

Total    *  55.20 

The  amount  of  ceiling  placed  was  38  sq.  ft. 

per  man  per  hour. 
Flooring.— The    cost    of  ■  2x6-in.    D.    &    M. 

flooring  was  as  follows ; 

14,414  ft.  B.  M.  lumber *^?!-^? 

101%  hrs.  carpenters  at  42%  cts ii-m 

56  hrs.  labor  at  25  cts 14-00 

Foreman     I5-"" 

Timekeeper     ■'•"" 

Total    $305.63 

These  totals  give  the  following  costs  per 
M.  ft.  B.  M.; 

Materials    *  1|-|" 

Labor     ■•       °-*' 

Total    «  20-92 

.A.bout   143  sq.   ft.   of   flooring  was  laid  per 

man  per  hour. 

Summarizing    the    cost    of    carpenter    work 

per  unit  we  have  the  following: 

Floor  strips  in  cinder  concrete. .  .$7.00  per  M.  ft. 

First  floor  girders 10.18  per  M.  ft. 

First  floor  joists J^j  Pf^  M-  "■ 

Ratters"™''""'  ^™>  ^^"^^  ^^""'^i   IImIIIm.  n. 

I^niarding-:::::::::::;::::--.  i-iiP|?liJ{- 

A  Comparison  of  Piston  and  Hammer 
Drills  by  a  Practical  Drill  Runner. 

.According  to  Mr.  James  E.  Harding  in 
Mining  Science  the  hammer  drill  is  much  to 
be  preferred  over  the  piston  t\'pe.  The  ability 
of  either  one  of  the  machines  to  break  ground, 
however,  depends  largely  upon  the  man  be- 
hind it.  This  is  especially  true  of  hammer 
drills.     Mr.  Harding  says: 

The  application  of  hammer  drills  to  flat  work, 
compared  to  the  length  of  time  that  power  drills 
have  been  used  for  such  work,  is  of  recent  date. 
There  is  but  slight  difference  between  the  two 
types    of    machines    when    considering    the    ar- 


rangement of  valves,  etc.,  the  main  difference 
being  In  the  way  the  power  Is  applied  to  the 
steel.  In  the  piston  machine  the  steel  is  held 
rigidly  In  the  chuck  and  the  blow  Is  struck  by 
the  movement  of  the  entire  steel  chuck  and 
piston.  In  the  hammer  type  of  drill  the  steel  Is 
held  loosely  in  the  chuck  and  does  not  rabve 
back  and  forth,  but  the  blow  Is  struck  directly 
upon  the  shank  end  of  the  steel.  Right  here 
comes  a  point  In  favor  of  the  hammer  drill.  It 
will  be  readily  seen  that  a  large  amount  of 
power  Is  lost  by  the  friction  of  the  steel  moving 
back  and  forth  in  the  hole.  Also,  in  drilling 
holes  with  a  piston,  whether  up  or  down  holes, 
much  friction  develops  from  the  dust  In  the  one 
and   the  mud  in  the  other. 

In  setting  up  a  column  or  bar  for  the  two 
machines,  much  more  care  has  to  be  used  in 
case  of  the  piston  machines  on  account  of  their 
back  kick.  A  set-up  oftentimes  that  would  be 
kicked  down  in  starting  one  hole  with  a  piston 
machine  will  stand  for  a  round  with  a  hammer 
drill,  which  has  a  big  vibration  but  practically 
no  back  kick. 

After  the  set-up  is  made  a  drill  runner  will 
find  that  there  is  much  difference  in  the  labor 
of  starting  holes.  Every  man  who  has  run  a 
piston  machine  knows  the  pleasure  of  holding 
a  dancing  steel  against  a  slanting  surface,  with 
either  a  chuck  wrench  or  another  steel,  while 
a  hole  is  being  collared.  This  difficulty  is  prac- 
tically eliminated  in  a  hammer  drill,  owing  to 
the  fact  that  the  steel  is  not  moving  and  but 
little  difficulty  is  found  in  starting  a  hole  on  a 
badly  slanting  surface.  Then,  too,  after  the  hole 
is  collared,  the  rapidity  of  the  running  down  is 
far  greater  with  a  hammer  machine  than  a 
piston. 

Practically  all  the  hammer  machines  made  ai-e 
equipped  with  hollow  steel,  through  which  is 
introduced  Into  the  hole  at  the  bottom,  where 
the  cutting  is  going  on,  to  expel  the  cuttings, 
either  air  or  water  or  a  mixture  of  the  two. 
The  use  of  water  or  air  and  water  running 
through  the  steel  seems  to  be  the  best,  as  In 
that  case  there  is  no  dust,  which  has  sent  so 
many  "hard  rock"  men  to  an  untimely  grave 
with  "miners'  consumption."  Also  this  method 
of  cleaning  the  hole  keeps  the  steel  up  against 
clean  rock  at  all  times,  and  the  force  of  the 
blow  is  not  halted  by  the  steel  driving  through 
2  or  3  ins.  of  thick  mud.  Perhaps  the  greatest 
advantage  of  this  method  of  cleaning  holes 
comes  in  drilling  "back  holes."  More  good  time 
and  profanity  is  wasted  in  twisting  or  kicking 
a  stuck  steel  out  of  a  mudded  hole  than  in 
almost  any  other  one  thing  in  mining.  The 
labor  of  running  the  different  types  of  machines 
is  not  to  be  compared. 

Mr.  Harding  recalls  an  experience  in  a 
mine  in  Cripple  creek,  driving  a  crosscut 
through  solid  syenite  which  was  much 
harder  than  any  other  rock  he  has  ever 
worked.  In  that  work  no  less  than  90 
pieces  of  steel  were  sent  up  each  shift.  Some- 
times the  count  ran  up  to  140.  This  is  about 
all  that  one  chuck  tender  can  handle  in  one 
shift  and  no  chuck  tender  would  care  for 
that  amount  of  work  as  a  steady  diet. 

The  average  chuck  tender  will  use  on  an 
average  of  2  minutes  to  the  change  and  in 
making  the  above  number  of  changes  in  a 
shift  it  is  not  hard  to  see  where  much  time 
has  gone.  Practically  all  the  hammer  itia- 
chines  use  no  chuck  bolt,  the  steel  being 
merely  inserted  in  the  chuck  and  given  a  half 
turn  to  catch  the  ratchet  lugs  on  the  shank. 
Changing  steel  involves  not  more  than  30  sec- 
onds bv  a  reasonably  active  man.  Incidentally, 
not  a  single  hard  lift  is  involved,  such  as  is  . 
required  m  setting  a  chuck  nut  home. 

A.11  the  argument  is  not  in  favor  of  hammer 
drills.  The  repair  account  of  the  two  types 
of  machine  is  greatly  in  favor  of  the  piston 
type.  As  they  are  now  constructed,  the  harn- 
nier  type  of  machine  is  rather  delicate,  and 
on  the  other  hand,  the  piston  machi-re  will 
stand  more  rough  u.=age  and  abuse  at  the 
liands  of  unskilled  or  careless  and  ignorant 
miners  than  any  piece  of  machinery. 

One  case  is  cited  where  the  repair  bill  of 
a  single  hammer  machine  for  a  single  month 
amounted  to  over  $2?0,  caused  almost  entirely 
by  a  poor  runner.  .\  much  higher  order  of 
intelligence  is  required  for  a  runner  of  ham- 
mer   drills    than    of    piston    machines.       One 


can  crank  a  piston  machine  by  the  sound  as 
well  as  by  the  feel,  but  a  hammer  drill  is 
cranked  practically  by  ear.  It  gives  out  a 
clear,  high-keyed  ring  when  running  right, 
and  if  too  close  or  too  far  away  from  the 
ground  the  key  immediately  changes. 

.^n  experienced  runner  on  piston  machines 
often  gets  into  difficulty  when  he  tries  to  run 
.1  hammer  machine.  An  instance  of  this  is 
given  in  the  following  case :  It  was  in  the 
Blue  Bird  mine  at  Cripple  Creek.  A  ham- 
mer machine  of  the  latest  model  was  operat- 
ing in  the  south  side  of  one  level  and  an  old 
2-in.  piston  machine  was  running  in  the  north 
side.  The  runner  of  the  hammer  machine  was 
an  old  piston  man  and  the  runner  of  the 
piston  machine  had  had  but  very  little  experi- 
ence in  running  machines  of  any  sort.  The 
piston  machine  more  than  doubled  the  ham- 
mer machine  in  footage  and  in  the  amount 
of  muck  broken,  and  also  the  piston  machine 
runner  had  his  round  in  generally  an  hour 
before  the  hammer  machine  man.  So  it  shows 
that  the  ability  of  either  one  of  the  machines 
to  break  ground  depends  largely  upon  the 
man  behind. 


LETTERS  TO  THE  EDITOR. 

The    Comparative    Cost    of    Contract 
and  Day  Labor  Work. 

Sir:  Referring  to  the  comparisons  of  costs  of 
the  Great  Northern  and  the  Northern  Pacific 
tunnels,  page  423  of  your  Issue  of  Nov.  16.  1910: 
The  time  Interval  between  these  two  pieces  of 
work  is  11  years  and  one  tunnel  is  3.969  ft. 
longer  than  the  other.  These  two  elements  may 
readily  account  for  material  differences  in  cost. 

A  better  criterion  Is  the  difference  between  a 
contractor's  bid  and  the  cost  as  done  by  com- 
pany forces  immediately  after  the  bid  Is  made. 

Sometimes  contract  work  costs  less  than  com- 
pany vi'ork.  Sometimes  the  reverse  is  true.  The 
results  depend  primarily  on  the  ability  and  ex- 
perience of  the  personnel  and  origination  doing 
the  work,  be  they  of  the  contractor  or  the 
company.  The  experienced  engineers  of  the 
country  know  this,  and  the  costs  of  Individual 
pieces  of  work  do  not  deceive  them. 

A  contractor's  profit  Is  a  part  of  the  cost  of 
the  work.  Many  contractors,  through  incompe- 
tence, fail  to  earn  their  anticipated  profit,  but 
generally  succeed  In  collecting  it  through  the 
medium  of  a  jury  In  the  end,  in  whlcH  case  the 
company  pays  the  profit  twice.  Other  con- 
tractors do  their  work  right  at  an  economical 
cost  and  pocket  the  loss,  if  any,  without  litiga- 
tion. 

How  a  piece  of  work  may  best  be  done  Is  a 
matter  for  judgment  and  experience  and  a 
knowledge  of  available  contractors. 

In  laying  135  miles  of  water  pipe,  a  certain 
railroad  company  contracted  the  first  37  miles 
of  it.  It  laid  the  remainder  itself.  Trenching, 
laying  and  backfilling  for  11-in.  wood  pipe  cost 
by  contract  18  cts.  per  lin.  ft.  By  company 
forces  it  cost,  including  every  charge.  7  cts. 
per  ft.  The  price  bid  for  laying  12-ln.  cast  Iron 
pipe  was  28  cts.  per  ft.  It  was  laid  by  the 
company  for  15.4  cts.  per  ft.  A  corresponding 
difference  in  favor  of  the  company  work  exists 
for  other  sizes  of  pipe. 

This  same  company  installed  an  up  to  date 
crushing  plant  and  turned  it  over  to  a  con- 
tractor at  45  cts.  per  cubic  yard  of  ballast 
f.  o.  b.  cars.  The  contractor  lost  money,  proved 
in  Court  that  the  work  cost  60  cts.  per  yard  and 
secured  a  judgment  for  $20,000. 

The  company  then  took  over  the  operation  of 
the  plant  and  put  100.000  yards  of  ballast  f.  0.  b. 
cars  at  a  cost  ranging  from   29  cts.   to   34   cts. 
per  yard,  the  average  cost  being  32  cts. 
Yours  truly, 

J.  L.   CAMPBELL. 

El  Paso,  Tex.,  Nov.  IS,  1910. 

(The  time  interval  of  11  years,  which  our 
correspondent  mentions,  operated  wholly  in 
favor  of  the  work  done  by  company  forces, 
as  wages  and  cost  of  supplies,  etc.,  had  de- 
creased in  that  interval. 

The  editors  have  in  hand  actual  detailed 
costs  of  railway  work  covering  millions  of 
dollars,  done  both  by  company  forces  and  by 
rnntract.     Their  conclusion  that  contract  work 
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averages  much  cheaper  than  company  work  is 
therefore  based  upon  more  data  than  have 
ever  been  in  the  possession  of  any  analyst  of 
railway  costs,  so  far  as  they  have  yet  learned. 
— Editors.) 

The  Chicago  Rules  for  Measuring  Ex- 
cavation and  Concrete  Work. 

Sir:  We  have  read  carefully  the  "Chicago 
Rules  for  Measuring  Excavation  and  Concrete 
Work,"  published  in  your  issue  of  Nov.  16,  and 
we  think  these  rules  are  of  great  interest  to  all 
contractors  and  engineers  who  do  any  work  on 
a  unit  price  basis,  or  who  are  engage^  in  esti- 
mating and  computing  costs  of  work. 

There  has  evidently  been  a  serious  endeavor 
to  construct  formulas,  or  rules,  which  shall  au- 
tomatically adjust  themselves  to  the  cost  of 
varying  classes  of  work  in  such  a  way  as  to 
include  forms  and  the  extra  labor  of  placing 
concrete  in  thin  work.  There  appears  to  be  two 
fundamental  errors  in  these  rules  to  which  we 
would  call  attention.  One  is  that  of  pricing 
labor  as  material;  the  other  is  that  of  disre- 
garding the  cost  of  form  work  as  a  separate  and 
distinct  item  in  the  'cost  of  concrete  work.  To 
illustrate  this  point  let  us  apply  the  rules  to  the 
measurement  of  a  wall  6  ins,  thick.  It  would  be 
measured  as  one  15  ins.  thick.  Assuming  the 
unit  price  of  concrete  to  be  say  20  cts.  per  cu. 
ft.,  this  would  then  allow  10  cts.  for  concrete, 
and  15  cts.  additional,  which  would  be  applied 
say  3  cts.  to  the  extra  labor  of  placing  in  a  thin 
wall,  and  12  cts.  for  the  forms  to  the  two  sides; 
but  if  the  concrete  were  a  richer  mix  and  the 
unit  price  was  30  cts.  we  should  get  15  cts.  for 
concrete,  3  cts.  for  extra  labor  on  same,  and 
191^  cts.  tor  forms,  which  would  cost  the  same 
as  m  the  first  instance. 

The  writer  holds  that  the  fundamental  law  of 
measurement  is,  that  all  quantities  of  materials 
and  labor  sliould  be  measured  net  as  finally  left 
in  the  building  or  structure,  and  that  all  extra 
labors  and  waste,  etc.,  should  be  allowed  for  in 
price  and  not  in  measurement.  It  follows  from 
this  law,  that  works  of  a  temporary  character 
should  not  be  measured  unless  they  form  a 
distinct  labor  item  which  can  be  separately 
measured.  Thus  we  do  not  measure  staging  for 
brick  masons  or  painters,  sheeting  for  trenches, 
etc.;  but  we  do  measure  forms  for  concrete,  be- 
cause they  are  a  separate  and  distinct  operation 
or  labor  item  necessary  to  the  construction  of 
concrete  work.  It  also  follows  that  work  re- 
quiring more  than  an  ordinary  amount  of  labor 
to  perform  should  be  priced  separately,  and  not 
paid  for  by  an  excess  measurement  of  the  or- 
dinary work,  and  therefore,  a  concrete  pier  Ixlx 
10  ft.  should  not  be  priced  as  70  cu.  ft.  of  con- 
crete in  mass  foundation  work  according  to 
Chicago  rules,  but  should  be  priced  as  10  cu.  ft. 
at  a  higher  price  than  the  foundation  concrete, 
and  forms  priced  separately. 

We  think  we  understand  the  difficulties  in  tlie 
minds  of  the  framers  of  the  "Chicago  Rules" 
which  leads  them  to  eliminate  all  measurement 
of  forms  to  concrete  work,  allowing  an  excess 
measurement  of  concrete  to  pay  for  the  same. 
First,  that  of  measuring  something  that  cannot 
be  seen  when  the  building  is  finished.  Second, 
that  there  is  no  established  unit  of  measure  for 
forms,  and  if  board  feet  of  lumber  are  measured, 
the  engineer  is  afraid  that  his  owner's  interests 
wil  suffer,  as  he  has  no  check  upon  extravagant 
use  of  lumber.  It  is  the  practice  of  the  writer's 
firm  to  measure  and  value  all  form  work  by  the 
square  foot  of  surface  contact,  and  we  believe 
tliat  this  method  is  superseding  the  old  method 
of  reckoning  by  board  feet,  which  is  still  in  use 
by  many  firms  who  estimate  form  work  sepa- 
rately. The  square  foot  of  surface  does  give  a 
definite  and  unchanging  unit  to  measure.  There 
are  always  the  same  number  of  square  feet  to 
center  in  the  under  side  of  a  tloor,  although  the 
lumber  used  on  similar  work  by  different  com- 
panies may  vary. 

We  think  tlie  associations  who  have  adopted 
these  rules  will  find  them  a  continual  source  of 
trouble  and  dispute,  and  they  would  have  done 
better  if  they  had  recognized  the  item  of  form 
work  as  a  separate  item,  and  devised  a  separate 
method  of  measuring  and  valuing  it,  and  if  they 
had  constructed  some  rule  which  should  adjust 
the  price  according  to  the  character  of  the  work 
done,  rather ^than  inflate  the  measured  quantity 


of  small  or  thin  pieces  of  concrete  work.  We 
believe  that  it  will  not  be  difficult  for  an  un- 
scrupulous contractor  to  take  an  unfair  ad- 
vantage of  these  rules,  and  that  their  endeavors 
to  simplify  and  codify  the  measurement  of  con- 
crete work  have  added  to  rather  than  lessened 
their  troubles. 

An  instance  of  the  actual  working  of  the  rules 
may  be  of  interest— Assume  a  reinforced  con- 
crete floor  slab  100x50  ft.  and  4  ins.  thick  car- 
ried by  20  reinforced  concrete  beams  50  ft.  long 
and  1x1  ft.  below  the  slab,  the  beams  resting 
on  SO  concrete  columns  10  ft.  high  and  12  ins. 
square.  Actual  quantity  of  concrete.  3,467  cu.  ft 
Quantity  according  to  rules:  Floor,  2,500  cu.  ft.; 
beams,  1,000  cu.  ft.;  add  for  four  angles  to  each 
beam  4,000  cu.  ft.;  add  for  four  chambers  to 
each  beam  2,000  cu.  ft.;  columns,  SOO  cu.  ft.;  add 
for  four  angles  to  each  column  3,200  cu.  ft.;  add 
for  four  chambers  to  each  column  1,600  cu.  ft. 
Total,  15,100  cu.  ft.  (Nearly  41/2  times  the  actual 
quantity.)  As  another  instance — Assume  a  con-, 
crete  wall  6  ins.  thick.  100  ft.  long,  10  ft.  high, 
with  ten  pilasters  18x18  ins.  projection.  Actual 
quantity  of  concrete  600  cu.  ft.  Measurement 
according  to  rules,  1,550  cu.  ft. 

We  suggest  that  though  the  engineer  and  con- 
tractor measure  in  good  faith,  it  would  be  ex- 
ceedingly difficult  to  convince  any  hard-headed 
board  of  directors,  or  zealous  municipal  reform- 
er, who  had  troubled  to  look  into  the  matter,  of 
the  accuracy  and  justice  of  such  measurements 
as  the  above. 

Our  object  in  calling  attention  to  this  is  two- 
fold: First,  that  we  desire  to  protest  against  the 
possible  general  adoption  of  similar  codes  framed 
upon  wrong  lines;  and  second,  we  want  to  call 
attention  again  to  the  fact  that  form  work  is  a 
separate  item  in  all  concrete  work,  and  until  this 
is  recognized,  and  the  contractors  and  engineers 
measure  and  price  same  separately  in  unit  price 
contracts,  trouble  and  unfairness  to  one  side  or 
the  other  is  bound  to  result. 
Tours  truly, 
ABERTHAW   CONSTRUCTION    CO., 

By  Leslie  H.  Allen 

Boston,  Mass.,  Nov.  21,  1910. 


Directory  of    Principal    Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation—Secy.,  C.  H.  Lichty,  215  Jackson  Blvd.. 
Chicago.    111. 

American  Society  for  Municipal  Improve- 
ments.—Secy.  A.  Prescott  Folwell,  239  West 
3»th   St..   New  York.  N.  Y. 

American  Society  for  Testing  Materials.— 
Secy.  Edgar  Marburg.  Univ.  of  Pa..  Philadel- 
ohla.   Pa. 

American  Society  of  Civil  Engineers.— Secy. 
C.  W.  Hunt.  220  W.  57th  St..  New  York,  N.  Y. 

American  Society  of  Engineering  Contractors. 
— Secy.  Daniel  J.  Hauer,  Park  Row  Building. 
New  York,  N.   Y. 

American  Street  and  Interurban  Railway  As- 
sociation.—Secy.  B.  V.  Swenson.  29  W.  39th  St., 
New  York.  N.  Y. 

American  Water-Works  Association. — Secy. 
J.   M.   Dlven,   Charleston,   S.   C. 

Boston  Society  of  Civil  Engineers. — Secy.  3. 
E.   Tinkham.   60   City  Hall,   Boston,   Mass. 

Canadian    Society    of    Civil    Engineers. — Secy. 
Clement    H.    McLeod,    Montreal.    Can. 
tenance     of     Way    Association. — Secy.      K.      H. 
Frltch,  Monadnock  Block,   Chicago,  111. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
St.,   Philadelphia.   Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf.  Washington  University,  St.  Loula, 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy.,  E.  K.  Hiles.  803  Fulton  Bldg.,  Pittsburg. 
Pa. 

National  Association  of  Cement  Users. — Pros., 
Richard  L.  Humphrey.  Harrison  Bldg.,  Phila- 
delphia.   Pa. 

New  England  Water-Works  Association. — 
Secy.   Wlllard  Kent,  Narragansett  Pier,   R.   I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.— Secy.,  W.  B.  Emery,  P.  &  P.  U.  Ry., 
Peoria.   III. 

Society  for  the  Promotion  of  Engineering 
Education. — Secy..  Henry  H.  Norrls,  Cornell 
Unlverslly,    Ithaca,    N.    Y. 

Technical  Society  of  the  Pacific  Coast. — Secy., 
Otto  Van  Geldern,  865  Pacific  Bldg.,  San  Fran- 
cisco, Cal. 

Western  Society  of  Engineers. — Secy.,  J.  H 
Warder,    Monadnock   Block.   Chloago,   111. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  00 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  i  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Frick  Machinery. — Paper  S14XIO  ins.;  4S  pp 
Frick  Company,  Waynesboro,  Pa.  " 

A  catalog  of  traction  engineers.  It  illustrates 
each  of  tiie  various  types  and  gives  a  description 
in  connection.  Further  examples  and  descrip- 
tions are  given  of  various  parts. 

Flour  dity  Gasoline  Engines. — Paper  5?4x9  Ins.; 
28  pp.    Kcnnard-Haines  Co.,  Minneapolis,  Minn 

Describes  and  illustrates  gasoline  traction  en- 
gines for  all  purposes.    Engines  of  30  and  40  hp. 

Water  Motors.— Paper  3^x6  ins.:  20  pp.  Chi- 
cago Water  Motor  &  Fan  Co.,  40  Dearborn  St., 
Chicago. 

A  complete  pamphlet  containing,  besides  tabu- 
lated information  on  sizes,  speeds  and  costs,  a 
series  of  illustrations  showing  the  applications  of 
water  motors  to  various  purposes.  The  size  of 
motor  recommended  for   each  purpose   is  given 


Wages  and  Costs  of  Materials,  Canada.— 

The  following  were  the  rates  of  wages  and 
prices  for  materials  paid  in  city  bridge  work 
in  Toronto,  Ont.,  in  1909: 

Wages: 

Bridgemen,  per  hour 25  cts. 

Carpenters,  per  hour 33  cts. 

Foremen,  per  day $3  to  $4 

Inspectors,  per  day $3  to  t4 

Laborers,  per  hour 22  2-9  to  25  cts. 

Painters,  per  hour 25  cts. 

Teamsters,   per  hour 55  5-9  to  65  cts. 

Watchmen,  per  night $1.50 

Materials: 

Cement,  per  bbl $1.28 

Dumber,   white   pine   plank   (rough),   per 

M $22.49  to  $31. 4» 

Lumber,  white  pine  plank  (dressed),  per 

M $25.57  to  $28.57 

Heavy  timbers  (rough),  per  M $23.49  to  $32. 4J 

Sand,  per  cu.  yd 95  cts. 

Stone  (crushed),  per  ton $1.25 

Steel,    beams   and   channels,   punched,    per 

lb 2%  cts. 

Steel,  reinforcing  rods,  per  lb 214  to  3  cts. 

Steel,  threaded  rods  and  bolts,  per  lb 4  cts 


Ditching  With  Dynamite. — This  method 
is  used  in  land  reclamation,  especially  in 
swampy  country  which  is  overgrown  with  un- 
derbrush, and  where  the  ground  is  too  soft 
to  hold  a  machine.  In  digging  a  ditch  3  ft, 
deep,  4  ft.  wide  at  the  top  and  1  ft.  at  the 
bottom,  it  is  common  to  use  one  cartridge  of 
the  strength  of  60  per  cent  Atlas  B+  in  holes 
3  ft.  deep  and  not  more  than  18  ins.  to  '2  ft 
apart,  placed  on  the  center  line  of  the  ditch. 
The  cartridge  should  be  placed  at  the  bottom 
of  the  trench.  About  the  middle  of  the  line 
one  hole  is  selected  as  the  priming  charge 
hole,  which  is  loaded  with  two  or  three 
charges  to  one  of  which  a  cap  and  water- 
proof fuse  is  attached.  This  method  may  be 
used  in  making  ditches  up  to  1,000  ft.  in 
length.  The  number  of  holes  fired  at  first, 
however,  should  be  limited  until  by  gaining 
experience  one  can  determine  the  adjustment 
of  the  charges  to  suit  the  particular  kind  of 
ground  worked.  A  wider  ditch  can  be  made 
by  placing  several  rows  of  charges  parallel 
to  each  other  and  from  18  to  24  ins.  apart. 
One  advantage  claimed  for  digging  small 
ditches  by  this  method  is  the  cracking,  for  a 
considerable  distance  on  each  side  of  the  ditch, 
of  the  impervious  subsoil,  which  always  un- 
derlies swamp  land,  so  that  the  water  will 
drain  into  the  ditch  through  the  crevices.  An- 
other advantage  claimed  is  in  the  fact  that  the 
material  blown  out  is  scattered  over  a  large 
.irea  and  not  piled  along  the  bank,  thus  form- 
ing a  levee  to  prevent  the  drainage  of  the  sur- 
rounding area.  In  dry  soil  it  is  not  always 
possible  to  explode  a  line  of  holes  with  one 
blasting  cap.  It  is  then  necessary  to  fire  by  an 
rlectric  fuse  and  battery  connected  with  each 
cliarge.  A  portion  of  the  material  blown  out 
of  the  ditch  will  likely  fall  back  in.  This  can 
be  cleaned  out  after  the  ditch  is  partly  filled  ; 
with  water  by  e.vploding  charges  of  a  half 
cartridge  of  50  per  cent  to  60  per  cent  dyna- 
mite every  2  to  3  ft.  along  the  bottom. 
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It  is  now  believed  that 
The  Doings  the  Oregon  -  Washington 
of  the  Railroad      &      Navigation 

Co.,  an  organization  in- 
Week.  corporated    last    week    to 

merge  numerous  lines"  of 
the  Union  Pacific  in  the  Northwestern 
States,  is  planning  a  bond  issue  in  the 
neighborhood  of  $150,000,000.  It  is  prob- 
able that  the  sale  of  these  securities  will  be 
postponed  for  some  time  after  their  author- 
ization until  conditions  are  ripe  for  vast 
construction  work. 

Plans  for  the  new  power  house  for  the 
State  of  New  York  are  so  well  along  that 
they  will  be  ready  for  construction  about 
Dec.  1,  and  bids  for  the  work  will  undoubt- 
edly be  received  before  the  end  of  the  year. 
The  building  is  to  be  erected  at  Albany,  N. 
Y.,  and  will   cost  about  $500,000. 

Several  large  public  work  contracts  are 
now  being  advertised.  In  Canada  the  Ma- 
rine and  Fisheries  Department,  Ottawa, 
Ont.,  is  calling  for  bids  for  the  construction 
of  a  buoy  depot  at  Prince  Rupert,  B.  C. 
This  work  includes  the  erection  of  a  buoy 
shed  and  machine  shop,  power  house  and 
reinforced  concrete  chimney,  carbide  store, 
store  house,  offices,  dwellings,  etc.;  the  in- 
stallation of  drainage  and  water  systems, 
the  storage  of  machinery  delivered  by  the 
department  and  the  erection  of  a  traveling 
crane  of  20  tons  capacity.  The  wharf  to  be 
erected  is  405  ft.  long  and  40  ft.  wide,  with 
an  additional  width  of  IS  ft.  over  105  ft.  of 
its  length.  The  wharf  is  to  consist  of  con- 
crete piles.  In  New  York  State  the  Barge 
Canal  Board  is  calling  for  bids  for  eight 
contracts  for  work  on  the  New  York  State 
Barge  Canal  and  on  the  Cayuga  and  Seneca 
Canal.  These  contracts  are;  Contract  No. 
48,  Erie  Canal,  Section  8;  length,  5.75  miles. 
Contract  No.  51.  Erie  Canal — Section  5. 
Canal  feeder  between  Trenton  Falls  and 
.Vine  Mile  Creek;  length,  5.75  miles.  Con- 
tract No.  76.  Erie  Canal — Section  8;  length, 
5.77  miles.  Contract  No.  IT.  Erie  Canal — 
Section  8;  length,  6.78  miles.  Contract  No. 
SO.  Oswego  Canal — Section  1.  A  dam  and 
bulkheads  across  the  Oswego  River  at 
Phoenix,  N.  Y..  Contract  No.  91.  Erie  Ca- 
nal— Section  1.  Building  and  equipping  hy- 
dro-electric power  plant  on  the  Erie  Canal 
near  the  east  end  of  Crescent  Dam.  Con- 
tract A.  Cayuga  and  Seneca  Canal — Sec- 
tion 1.  Constructing  Lock  No.  1  and  Dam 
No.  1  near  Cayuga;  length,  0.25  mile.  Con- 
tract B.  Cayuga  and  Seneca  Canal^Sec- 
tion  1.  Excavating  a  channel  mainly  in  the 
Seneca  River,  from  Alontezuma  to  deep 
water  in  Cayuga  Lake,  from  Cayuga  Lake 
to  Seneca  Falls  and  from  Waterloo  to  deep 
.water  in   Seneca   Lake;   length,    17.2  miles. 

Bids  were  opened  last  week  for  two  large 
contracts  on  the  New  York  State  Barge 
Canal.  Holler  &  Shepard,  Rochester,  N. 
Y.,  were  awarded  one  of  these  contracts — 
Contract  No.  27A  for  the  completion  of 
the  unfinished  part  of  Contract  No.  27  in 
Fort  Seward— at  $449,498.  On  the  other 
contract  the  American  Pipe  &  Construction 
Co.,  Philadelphia,  Pa.,  at  $2,323,998  was 
awarded  the  work.  This  contract  included 
dredging  in  the  Oswego  River  between  Fulton 
and  Oswego. 

Nothing  much  seems  to  have  been  do- 
ing the  past  week  in  the  way  of  large  rail- 
road contractor  contracts.  The  Chicago, 
Burlington  &  Quincy  R.  R.  is  reported  to 
have  let  contract  for  a  line  from  Hudson 
to  Greelev,  Colo.  The  Gulf,  Magnolia  & 
Northern   R.    R.,   a   new   Arkansas   railroad 


of  which  S.  Q.  Service,  Hope,  Ark,,  is 
President,  is  said  to  have  asked  bids  for 
constructing  46  miles  of  line  from  Junction 
City,  Ark.,  north.  Representatives  of  the 
Holland  capitalists  controlling  the  Cullman 
Coal  &  Coke  Co.,  of  Cullman,  Ala.,  have 
been  inspecting  the  property  and  have  an- 
nounced that  construction  work  will  be  re- 
.■>umed  at  an  early  date  on  the  railroad 
from  Cullman  to  Julianna.  The  cost  of 
completing  this  line  is  estimated  at  $800,- 
000. 

Among  the  railroad  contracts  let  recently 
are  the  following;  Newkirk  &  Powers,  Jol- 
iet.  111.,  a  $32,000  contract  for  the  excava- 
tion and  foundation  work  for  the  new 
union  station  at  Joliet;  M.  P.  McGrath, 
Easton,  Pa.,  for  the  extension  of  the  Eas- 
lon  &  Washington  Traction  Co.'s  line  from 
Port  Murray  to  Hackettstown,  N.  J.,  the 
work  amounting  to  about  $210,000;  Fred  T. 
Ley  &  Co.,  Springfield,  Mass.,  for  con- 
structing a  42-stall  round  house  for  the 
New  York,  New  Haven  &  Hartford  R.  R., 
at  Cedar  Hill,  near  New  Haven,  Conn.; 
H.  E.  Culbertson  Co.,  Cleveland,  O.,  for 
the  grading  work  for  a  second  track  be- 
t\teen  Ashtabula,  O.,  and  Austinburg  for 
the  Pennsylvania  R.  R. ;  D.  A.  Rothham- 
mer,  Tulsa,  Okla..  a  subcontract  for  the 
Interurban  Construction  Co.,  of  Indian- 
apolis, Ind.,  for  the  grading  work  for  an 
interurban  line  from  Tulsa,  Okla.,  to  Sa- 
pulpa,  Okla.,  for  the  Oklahoma  Union 
Traction  Co.  of  Tulsa. 


Many    contractors,   dur- 
rpv,      T    1  ing    the     present     season, 

ine   l^aoor      j^^^.g   been    much     handi- 

Question.  capped  in  their  work  by 
the  scarcity  of  un>killed 
labor.  In  many  cases  the 
laborers,  such  as  could  be  obtained,  were 
unwilling  to  do  a  fair  day's  work,  were 
always  eager  to  move  on  to  another  job, 
and  preferred  to  get  into  the  cities  even 
though  they  were  leaving  steady  employ- 
ment for  the  prospect  of  little  or  none  at 
all.  The  increasing  scarcity  of  native-born 
common  laborers  has  also  been  very  no- 
ticeable. Some  interesting  information  re- 
garding present  day  labor  conditions  was 
given  recently  in  a  hearing  in  New  York 
City.  The  hearing  was  held  by  the  sub- 
committee on  Labor  and  Wages  of  the 
Congestion  of  Population  Commission  on 
the  question  of  the  employment  of  alien 
labor  on  the  Catskill  Aqueduct  work.  The 
main  object  of  the  hearing  was  to  find  out 
the  reason  for  the  non-employment  of  the 
so-called  "army  of  unemployed."  It  may 
be  noted  that  the  majority  of  the  men  em- 
ployed on  the  aqueduct  system  are  newly 
arrived  immigrants.  The  rate  of  pay  for 
common  labor  is  $1.50  to  $1.75  a  day.  Ex- 
cerpts from  the  testimony  at  the  hearing 
of  Commissioner  Chadvvick  of  the  Board  of 
Water  Supply  and  the  representatives  of 
several  of  the  contractors  which  threw 
much  light  on  labor  conditions  are  given 
in  The  Bulletin  of  the  General  Contractors' 
Association  as  follows: 

"Is  it  not  true  that  thf  employment  o£  so  many 
immigrants  keeps  the  rate  of  pay  so  low  that 
Americans  cannot  flnci  it  a  living  wage?"  Sec- 
retary Marsh  of  the  Commission  asl<ed  Com- 
missioner Chadwick.  "I  do  not  believe  so,"  he 
replied.  "The  sole  interest  of  the  contractors 
is  to  get  the  best  possible  results,  and  I  believe 
they  have  found  that  the  immigrants  do  the 
best  work  and  are  steadier.  I  understand  that 
tliere  has  been  a  good  deal  of  complaint  about 
20 


the  eight-hour  day.  The  men  would  rather 
work  ten  and  twelve  hours  and  get  more 
money."  "Is  it  not  true  that  the  immigiants 
work  for  less  than  the  native  laborer?"  Mr. 
Marsh  asked  J.  B.  Goldsborough  of  MacArthur 
Brothers  &  Winston.  "They  are  the  only 
l.-iborers  we  can  get,"  he  replied.  "For  the 
wages  you  pay?"  "That  has  something  to  do 
with  it,  but  not  all.  We  have  no  trouble  getting 
plenty  of  labor  in  the  city  at  the  wages  we  pay. 
Tlie  average  laborer  prefers  to  stay  in  the  city 
even  at  less  money.  It  is  getting  out  of  fashion 
also  for  a  native  American  to  do  a  common 
laborer's  work.  The  Italians  are  beginning  to 
do  the  contracting  as  well.  In  15  years  I  believe 
there  will  be  few  American  contractors  left  in 
the  city."  H.  W.  Nelson,  of  Rinehart  &  Dennis, 
said  that  he  has  found  it  impossible  to  employ 
the  natives  of  the  district  in  which  contracting 
work  is  being  done  because  they  want  to  lay  off 
half  the  time.  "When  we  bring  out  men  from 
the  cities,"  said  he,  "they  leave  us  as  soon  as 
they  have  saved  up  a  little  money."  "We  em- 
ploS'ed  a  number  of  native  Americans  on  our 
contract,"  said  D.  H.  Whitmer  of  the  American 
Pipe  &  Construction  Co.,  "and  many  of  them 
left  the  next  day.  Not  one  stayed  a  week.  I  do 
not  believe  you  could  get  Americans  from  New 
York  City  to  go  up  there  and  work  if  you  paid 
them  $5  a  day."  D.  O'Conneli,  of  the  Bradley 
Construction  Co..  said:  "The  so-called  'unem- 
ployed' do  not  want  to  work.  The  more  they 
are  paid  the  less  you  could  get  them  to  do." 


Some  society  women  of 
T^   v-^A  London,    aided    and    abet- 

io  £.110  ted  by  ^  fg^  j^ig)^  sound- 
Labor  Wars.  '"^  titles,  have  blithely  in- 
augurated a  scheme  hav- 
ing for  its  main  object.'- 
the  bringing  of  capital  and  labor  more 
closely  together  for  the  common  good,  and 
the  uniting  of  the  employer  and  employe 
in  more  friendly  relations.  The  name  of 
this  organization  which  thus  proposes  to 
settle  the  eternal  question  of  capital  and 
labor  is  the  Handshake  Association.  The 
name  pretty  well  conveys  the  plan  of  the 
organization — that  employer  and  employe 
should  shake  hands  and  keep  on  shaking 
hands,  the  idea  perhaps  being  that  while 
thus  engaged  the  interested  parties  will 
have  only  the  good  old  left  free  fo'  busi- 
ness purposes. 


Official  figures  issued 
c„™=  o^„o,.o  '^y  ''■^^  U.  S.  Census  Bu- 
Some  Census  ^eau  for  18  states  show  a 
Figures,  total  gain  for  those  states 
in  the  last  ten  years  of 
5,151,425  or  21.8  per  cent. 
On  the  basis  of  percentage  of  gain  indi- 
cated by  the  returns  from  the  18  states 
the  population  of  the  United  States,  in- 
cluding Hawaii  and  Alaska,  is  93,471,000. 
Including  the  population  of  Porto  Rico 
and  the  other  reminders  of  the  late  un- 
pleasantness with  Spain,  the  total  popula- 
tion of  this  country  is  103,942,000.  Of  the 
ten  largest  cities  in  the  world  three  are 
in  the  United  States,  New  York  being  the 
second  city,  Chicago  the  fifth  and  Philadel- 
phia the  ninth.  Eight  cities  of  the  United 
States  have  a  population  exceeding  500,000. 
In  the  order  of  their  rank  these  cities  are 
New  York,  Chicago,  Philadelphia,  St. 
Louis,  Boston,  Cleveland,  Baltimore  and 
Pittsburg.  There  are  47  cities  in  the  United 
States  which  have  a  population  exceeding 
100,000.  The  aggregate  population  given 
to  these  47  cities  is  19,754,2.37  as  compared 
with   14,991,430  ten  years   ago.     With   onlv 
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Spokane,  Wash.,  Duliith,  Minn.,  and  Su- 
perior, Wis.,  missing,  the  cities  of  25,000 
and  upwards  have  an  aggregate  population 
of  28,854,243.  The  final  figures  of  the  U.  S. 
Census  Bureau  probably  will  show  more 
than  200  cities  with  a  population  between 
25,000  and   100,000. 


It  has  been  stated  often 
that    civil    engineers    take 
Statesmen.       Httle    interest    in     politics 
and   that  they  are   seldom 
candidates     for      electoral 
offices.     This,  however,  is 
not   the   case   in   Ohio,   for   a   roster   of   the 
newly  elected  general  assembly  of  the  state 
shows  that   1-34  of  the  membership   of  the 
State    Senate    is    civil    engineers — or    more 
correctly   a   civil   engineer,   there   being  one 
person    of   that   occupation     among    the   34 
members.       Of    the     153    members     of    the 
House,  two  are  civil  engineers.     It  will  thus 
be  seen  that  on  a  joint  ballot  the  engineer- 
ing profession  will  be  represented  by  three 
votes.  This  is  a  better  showing  than  would 
be  made  by  the  contracting  profession,  for 
there  are  only  two  contractors  in  this  year's 
assembly,    both    being      members      of      the 
House   of   Representatives.      In   comparison 
with  these  figures  it  is  worthy  of  note  that 
12  out  of  the  34  members  of  the  Ohio  Sen- 


ate are  lawyers;  in  the  House  of  Represen- 
tatives }i2  out  of  a  membership  of  153  ar.e 
lawyers.  When  it  comes  to  making  a  will 
or  a  law  lawyers  are  always  present. 


A  Western  friend  sends 
Tu.o   T-T   u  "s   the   following   addition 

ine   HobO       to  our  collection  of  "Ho- 
Engineer.        bo    Pomes."     The    verses 
were      written     by     "Dea- 
con"  O.   H.   Parsons,   for- 
merly  with   the   engineering   department  of 
the  Union   Pacific   R.   R. : 

THE   HOBO  ENGINEER. 
I  sometimes  think  I'll  quit  this  lite 
And  settle  down  and  get  a  wife.  By  Jove! 
Sometimfes  I  think   that  I  would  love 
To  have  some  place  I  could  call  home 
And  settle  down,  no  more  to  roam 
But  Hell,  that  very  thing  I've  tried 
-■Vnd  found  myself  dissatifled.  ■ 

I've  often  tried  to  settle  down 
To  office  work  and  live  in  town 
And  act  like  civilized  folks  do. 
Take  in  the  shows  and  dances  too. 
But  I'd  no  more  than  get  a  start 
'Till    "Wanderlust"   would   seize   my  heart 
.\nd  in  my  night  dreams  I  would  see 
The  great  white  silence  calling  me 
And  at  the  chance  I'd  never  fail 


To  drop  it  all  and  hit  the  trail 

Back   to   the   solitudes  again 

With   transit,   level,    rod,   and   chain 

To  lead  the  siniple  life  once  more 

And  do  the  same  thing  o'er  and  o'er 

Day  after  day  and  week  after  week. 

Sometimes  we  go  to  town  to  seek 

A  little  fun  and,   sometimes — well, 

Sometimes  we  raise  a  little  hell. 

We  don't  mean  to.  but  then  you  see 

When  we've  been  out  two  months  or  three 

In   silent   places   where   the   face 

Of  white  man  seems  so  out  of  place. 

Well — when  we  hit  the  "Great  White  Way 

Our  joyful  spirits  get  full  sway — 

We  try  to  crowd  into  one  night 

The  joys   of  many   months.     'Taint    right? 

Well,  maybe  not.    'Tis  not  for  me 

To  shape  our  final  destiny, 

^ut  when  our  last  survey  is  done 

And  tied   up  to   the  Great  Unknown 

And  to  The  Chief  our  records  brought 

Of  lonely  work  with  danger  fraught. 

Of  hardships  cheefully  endured 

That  best   results  might   be  secured 

Against  all  this  our  little  sprees 

Will  seem  as  ponds  compared  to  seas 

And  the  Angels  surely  will  decide 

There's  a  balance  on  the  credit  side 

And  God.  I  think,  will  drop  a  tear 

And    bless    the   "Hobo    Engineer." 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

It  is  reported  in  Huntsville,  .Ala.,  that  the 
promoters  of  the  Nashville  &  Huntsville  Ry. 
will  build  the  line  as  originally  planned.  This 
project  has  been  dormant  for  the  past  three 
or  four  years. 

Construction  work  is  to  be  resumed  early 
ne.xt  year  on  the  railroad  from  Cullman  to 
Julianna,  owned  by  the  Cullman  Coal  &  Coke 
Co..  of  Cullman,  Ala.  It  is  estimated  that  the 
cost  of  the  work  will  he  about  $800,000.  The 
company  is  controlled  by  Holland   capitalists. 

The  Birmingham.  Demopolis  &  Pascagoula 
Ry.  is  reported  to  be  planning  to  begin  work 
shortly  on  that  portion  of  its  proposed  line 
between  Demopolis  and  Linden.  Wadsley 
Finnell,  Demopolis,  Ala.,  is  the  engineer. 

The  Alabama,  Tennessee  &  Northern  R.  R. 
has  placed  12  miles  of  additional  trackage  in 
service.  It  passes  a  town  in  Sumter  County, 
.•Ma.,  known  as  Emelle.  The  railroad  has  now 
been  constructed  to  Sucarnoochee  Creek,  ten 
miles  further  south  than  Emelle. 

Work  has  been  started  by  the  Louisville  & 
Nashville  Ry.  on  its  new  shops  at  Boyles, 
near  Birmingham,  .<\la.  The  plant  will  include 
10  buildings  of  reinforced  concrete  and  steel, 
the  estimated  cost  being  .*6.54,000. 

The  City  Council  of  Birmingham.  .Ala.,  has 
granted  a  franchise  to  the  Tidewater  Devel- 
opment Co.  for  its  line  through  Birmingham. 
It  was  noted  in  our  Nov.  16  issue  that  the 
contract  for  constructing  the  line  had  been  let. 
The  promoters  now  state  that  construction 
work  will  be  started  early  next  year.  J.  M. 
Dewberry.  Birmingham,  is  President. 

Arkansas. 

The  Gulf,  Magnolia  &  Northern  Ry.  has 
made  surveys  for  an  extension  to  Mineral 
Springs. 

Engineers  have  been  over  the  proposed 
routes  for  the  extension  of  the  Memphis,  Dal- 
las &  Gulf  R.  R.,  G.  H.  Cravens,  Chief  En- 
gineer, Nashville,  Ark.,  to  Graysonia,  .Ark. 
It  is  probable  that  on  the  report  of  these 
engineers  one  of  the  proposed  lines  of  survey 
will  be  adopted  and  construction  work  com- 
menced. 

The  Board  of  Trade  of  Little  Rock.  Ark., 
has  been  advised  that  the  officials  of  the  Mem- 
phis. Dallas  &  Gulf  R.  R.  Co.  have  under  con- 
templation the  matter  of  running  a  line  of 
their  road  into  that  city. 

.Advices  from  Stuttgart.  .Ark.,  state  that  the 
Chicago,  Rock  Island  &  Pacific  System  is  ex- 
tending  its  .lines   through    that   city   ard   that 


$100,000  will  be  spent  for  yards  and  other  im- 
provements. 

The  St.  Louis-Southwestern  (Cotton  Belt) 
Ry..  has  completed  arrangements  for  the  ex- 
tension of  the  Stuttgart-Hazen  branch  into  the 
latter  city  at  once,  and  contractors  are  moving 
their  equipment  to  that  end  of  the  line. 

It  is  expected  that  the  Chicago,  Rock  Island 
&  Pacific  R.  R.  will  continue  the  construc- 
tion of  the  extension  from  Mena  to  Stuttgart, 
about  40  miles,  across  the  .Arkansas  County, 
providing  the  towns  along  the  proposed  route 
offer  anv  encouragement. 

The  Gulf,  Magnolia  &  Northern  R.  R.,  S.  Q. 
Servier,  President,  Hope,  .Ark.,  is  reported  to 
have  asked  bids  for  constructing  46  miles  of 
line  from  Junction  City  north. 

California. 

The  Central  California  Traction  Co.,  San 
Francisco,  is  reported  to  have  completed  all 
the  details  for  the  rebuilding  of  its  entire  sys- 
tem in  the  city  of  Stockton. 

.Advices  from  Los  Angeles  state  that  the  E. 
L.  Dohenv  Oil.  Gas  &  Asphalt  Co.  is  expend- 
ing between  $2,000,000  and  $2,500,000  in  im- 
provements and  extensions.  Seventy  miles  of 
railway  connecting  places  at  which  the  com- 
panies are  operating  will  be  built,  the  oil  stor- 
age capacity  increased  from  600,000  barrels 
to  4,000,000'  and  22  miles  of  pipe  line  added 
to  that  now  in  use.  Pipe  for  this  purpose  is 
on  the  ground. 

It  is  reported  at  Santa  Rosa  that  a  contract 
has  been  let  for  the  grading  of  the  roadbed 
of  the  Santa  Rosa-Clear  Lake  R.  R.  The 
contract  is  said  to  call  for  completion  of  the 
grade  in  20  months  from  December  1.  1910. 
The  contract  price  for  the  grading  is  about 
$200,000. 

The  Utah  Construction  Co.,  Ogden,  Utah, 
is  shipping  a  large  amount  of  its  railroad  con- 
struction material  from  the  Natron  extension 
to  Humboldt  County,  Cal..  where  the  com- 
pany has  a  contract  to  build  a  short  line  of 
railway. 

The  Ovvens  Electric  Ry.  Co.  has  filed  its  ar- 
ticles of  incorporation  at  San  Francisco  and 
proposes  to  construct  an  electric  railroad 
through  the  Owens  River  Valley.  Curtis  Hill- 
yer.  E.  .A.  O'Brien.  M.  R.  Tones.  G.  Carter 
and  a  group  of  southern  capitalists  are  the  in- 
corporators. The  letters  of  incorporation  call 
for  a  capitalization   of  $200,000. 

The  Utah  Construction  Co..  Ogden.  Utah, 
is  said  to  be  planning  to  put  between  2..'i00  and 
3.000  men  on  its  contrac*  for  completing  the 
30  miles  of  road   for  the  Northwestern  Paci- 


fic extension  with  Humboldt  County.  It  is 
said  that  in  the  event  of  unfavorable  weather 
conditions  prevailing,  the  workmen  will  be 
concentrated  at  the  tunnel  sites,  where  the 
work  will  be  carried  on  throughout  the  winter 
and  tunnels  placed  well  along  toward  com- 
pletion by  spring. 

Erickson  &  Peterson,  contractors  for  the 
construction  of  the  cutoff  between  Rocklin  and 
Clipper  Gap  for  the  Southern  Pacific  in  Cali- 
fornia, are  making  good  progress,  due  greatly 
to  the  exceptionally  fine  weather  for  this  time 
of  the  year  in  that  vicinity. 

Five  men  were  killed  on  Nov.  23  by  a  pre 
mature  explosion  of  dynamite  on  a  Santa  Fe 
rock  cut  east  of  Barstow.  The  dead  are: 
Richard  Lindsay,  powder  foreman ;  H.  E 
Hanlon  steam  shovel  en.gineer :  and  three 
Mexicans.  Supt.  J.  C.  Mohler  and  three 
Mexicans    also    were    injured. 

Bids  were  opened  Nov.  16  by  the  Board  of 
Public  Works  of  San  Francisco  for  furnish- 
ing rails  for  the  proposed  municipal  Geary 
St.  electric  railway.  The  Pennsylvania  Steer 
Co.  asked  for  steel  grooved  girder  rails,  per 
ton  of  2.240  lbs.,  $34.25 ;  for  s'teel  guard  rails. 
$44.25,  delivered  free  on  board  cars  at  place 
of  manufacture  on  a  railroad  having  connec- 
tion with  a  transcontinental  system.  For  the 
same  rails  delivered  free  on  lioard  barge  or 
dock  at  ship's  side  or  within  reach  of  ship's 
tackle  at  New  York,  Philadelphia  or  Balti- 
more the  bid  was  $.38.40  per  ton  for  both 
types  of  rail,  and  for  the  rails  delivered  at 
San  Francisco  on  cars  $.50  a  ton  was  asked 
for  the  girder  rails  and  $60  for  the  guard 
rails.  Lorain  Steel  Co.  bids  were  as  follows: 
Steel  grooved  girder  rails  on  board  cars  at 
place  of  manufacture,  $36.90;  steel  guard  rails. 
$46.90;  rails  delivered  at  ship's  side  withirt 
reach  of  tackle,  $.38.40  for  grooved  girder 
rails,  and  $48.40  for  guard  rails ;  rails  deliv- 
ered in  San  Francisco,  $50  and  $60  a  ton  re- 
spectively. This  is  the  first  step  toward  the 
actual  construction  of  the  railway.  The  prog- 
ress of  the  plans  for  the  other  necessary  sup- 
plies  are  noted   elsewhere   in   this  column. 

The  Tidewater  &  Southern  R.  R.,  which 
projects  a  48-mile  line,  has  completed  surveys 
and  has  practically  secured  all  necessary  cap- 
ital for  construction  purposes.  Ten  miles  of 
the  line  have  already  been  graded.  The  route 
is  Stockton.  French  Camp,  Atlanta,  Esealon, 
.  Modesto  and  Turlock.  John  A.  Mehling. 
Stockton,  Cal..  is  President,  and  J.  H.  Wal- 
lace. Stockton,  Cal.,  is  Chief  Engineer. 

The  status  of  the  plans  for  suoplies  for  the 
Geary  St.  municipal  railroad  at  San  Francisco,. 
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on  Nov.  12,  were  as  follows :  Contract  No.  4 
—for  furnishing  trolley  wires ;  specifications 
80  per  cent  completed.  Contract  No.  9 — For 
furnishing  and  delivering  tie  plates  and  rail- 
road spikes ;  specifications  15  per  cent  com- 
pleted. Contract  No.  10 — For  furnisliing  and 
deHvering  tie  bars  and  nuts :  specifications  15 
per  cent  completed.  Contract  No.  12 — For  fur- 
nishing and  delivering  line  material :  specifica- 
tions 10  per  cent  completed.  M.  Manson  is 
City  Engineer  of  San  Francisco. 
Colorado. 

The  Colorado  Midland  Ry.,  F.  F.  Mallon, 
Chief  Fngineer,  Colorado  City,  Colo.,  has 
preliminary  work  under  way  for  an  extension 
from  Newcastle  to  Salt  I^al<e  City.  Another 
extension  southwest  of  Rifle  is  also  proposed. 

Three  surveying  parties  are  now  in  the  field 
for  the  proposed  line  of  the  Grand  River. 
Meeker  &  Salt  Lake  R.  R..  and  it  is  announced 
that  actual  construction  work  will  he  .started 
not  later  than  the  first  of  the  year.  Tlie  first 
section  of  the  road. is  to  extend  from  Chap- 
man to  Meeker.  George  W.  Simmons,  Den- 
ver, is  General  Manager.  The  contract  (or 
constructing  this  road  has  heen  let  to  the 
Meeker-Rangely  Construction  Co.,  of  Denver, 
as  was  noted  in  a  recent  issue  of  this  paper. 

Work  has  been  started  by  the  construction 
crew  of  the  Denver,  Laramie  &  Nortlnvestern 
from  the  end  of  the  line  at  the  station, 
Greeley.  Colo.,  north  on  Seventli  St.  It  is  ex- 
pected by  the  officials  of  the  company  to  have 
steel  laid  as  far  as  Severance  before  the  severe 
cold  weather  comes. 

The  Chamber  of  Commerce  of  Trinidad, 
Colo.,  has  been  discussing  plans  for  the  ex- 
tension of  the  interurban  car  line  to  connect 
with  all  the  surrounding  coal  camps  in  the 
county. 

It  is  believed  that  the  Union  Pacific  will, 
carlv  next  year,  have  construction  work 
■•tarted  on  its  cutoff  from  Fort  Morean  to 
Denver,   through    southeastern    Weld    County. 

Connecticut. 

The  New  York,  New  Haven  &  Hartford  Ry. 
has  let  the  contract  for  the  construction  of  a 
42-stan  roundhouse  at  Cedar  Hill,  near  New 
Haven,  Conn.,  to  F.  T.  Lev  &  Co..  Springfield, 
Mass..  at  $200,600. 

Georgia. 

The  Board  of  Trade  of  Stone  Mountain  is 
to  ask  the  Georgia  Railway  &  Electric  Co., 
.\tlanta.  Ga..  to  extend  its  Decatur  line  to 
Stone  Mountain.  As  proposed  the  line  would 
be  extended  for  a  distance  of  six  miles  from 
Decatur. 

The  Southern  Railway  opened  bids  on  Nov. 
21  for  the  steel  to  be  used  in  the  freight  sheds 
to  be  built  at  Atlanta,  Ga. 

The  Georgia  &  Carolina  Ry..  recently  char- 
tered, as  noted  in  our  last  issue,  to  construct 
a  120-mile  railway  from  .Augusta  to  Spartan- 
burg, is  capitalized  at  $100,000  minimum  and 
$2,r)OO.000  maximum.  The  road  will  pass 
through  Edgefield,  Saluda,  Newberry  and 
Whitmire  and  thence  to  the  city  of  Spartan- 
burg, the  principal  place  of  business  being  at 
Edgefield.  S.  C.  The  officers  of  the  railway. 
as  set  out  in  the  charter,  are :  .-X.  W.  Jones  of 
Milledgeville.  Ga..  president  and  treasurer,  and 
.A.  E.  Padgett  of  Edgefield,  secretary.  The 
directors  are:  A.  W.  Jones.  Milledgeville.  Ga. ; 
A.  E.  Pad.gett.  Edgefield:  J.  W.  Thurmond, 
Edgefield:  L.  C.  Hayne.  Augusta.  Ga..  and  R. 
C.  Neelev.  Waynesboro,  Ga. 

The  new  railroad  from  Bowden  to  Bremen, 
where  a  connection  is  madt-  with  the  Central 
of  Georgia  R.  R.,  was  ofificiallv  opened  on  Nov. 
24. 

The  Savannah.  Augusta  S:  Northern  R.  R., 
W.  A.  Seymour,  Chief  Engineer.  Statesboro. 
Ga.,  has  a  force  of  men  engaged  in  extending 
its  line  from  Garfield,  its  present  terminus,  to 
Stevens'  Crossing,  a  distance  of  15  miles. 

Illinois. 

Newkirk  &  Powers,  Joliet,  III.,  have  started 
work  en  their  contract  for  the  excavation  and 
foundation  work  for  the  New  Reck  Island 
union  station  a»  Toliet.  The  foundation  work 
win  cost  about  $31,500. 

The  Countv  Traction  Co.,  of  Chicago,  111., 
has  been  incorpora'ed  with  a  capital  stock  of 


$1,000.  and  proposes  to  construct  and  operate 
street  railroads  in  Cook  County.  .Mexander 
C.  Mcllvane,  Theodore  H.  Bean,  and  John  D. 
Willis  are  the  incorporators. 

The  promoters  of  the  Petersburg  &  Pekin 
Interurban  Ry.  Co.,  incorporated  several 
years  ago,  are  reported  to  be  taking  steps  for 
constructing  the  line.  John  E.  Melick,  Spring- 
field, III.,  is  engineer. 

.\  conference  has  been  held  between  the 
city  officials  of  Chicago  and  the  various  rail- 
roads interested,  looking  to  the  elevation  of 
122  rhiles  of  track  in  the  Calumet  District  of 
Chicago,  at  an  estimated  cost  of  $7,600,000. 
The  Illinois  Central,  which  will  be  most  affect- 
ed by  the  plan,  already  has  prepared  esti- 
mates on  the  cost  of  the  work.  That  railroad 
will  be  required  to  elevate  69  miles  of  track 
at  a  cost  of  approximately  $4,000,000.  In- 
cluded in  the  territory  are  some  of  the  road's 
big  freight  and  switching  yards.  The  Illinois 
Central  has  agreed  to  elevate  its  tracks  from 
79th  .St.  to  Kensington  Ave.  and  preliminary 
plans  have  been  made.  Other  railroads  and 
the  number  of  miles  of  tracks  each  w-ill  be 
asked  to  elevate  are :  New  York.  Chicago  & 
St.  Louis — 79th  St.  to  Stony  Island  Ave. : 
main  track,  2.21  miles;  total.' 29.02;  Chicago. 
Rock  Island  &  Pacific— State  St.  to  Jeffrey 
.Ave. :  main  track.  2..38  miles ;  total  5.56 : 
Chicago  &  Western  Indiana — State  St.  to 
Stony  Island  Ave. :  main  track.  2.2.3  miles :  to- 
tal. 12  miles;  Dalton  Branch— 111th  St.  to  the 
Illinois  Central:  main  track.  1.30  miles;  total, 
3.10;  Belt  Railway — Pullman  Junction  to  Jef- 
frey Ave.;  main  track,  .07  mile;  total,  2.41 
miles;  Kensington  &  Eastern — 111th  St.  to 
Kensington  Ave.;  total.  1  mile.  A  total  of 
14.19  miles  of  main  track  is  included  in  the 
proposed  elevation  plans.  The  total  miles  of 
track,  which  includes  switches  on  freightyards, 
brings  the  total  up  to  122.16  miles.  Walter  J. 
Raymer  is  Superintendent  of  Track  Elevation 
for  the  city  of  Chicago. 

Most  of  the  heavy  grading  work  on  the 
branch  of  the  Big  Four  from  Evansville,  Ind.. 
to  Mount  Carmel.  111.,  has  been  finished  and  a 
large  force  of  workmen  is  now  engaged  in 
building  the  bridge  across  the  Wabash  River 
between  Mount  Carmel  and  New  Harmony, 
Ind. 

The  extension  of  the  Illinois  Traction  sys- 
tem from  Morris  in  Grundy  county  to  Joliet 
is  now  said  to  be  assured,  the  Joliet  city  coun- 
cil agreeing  to  adopt  an  ordinance  acceptable 
to  the  company.  The  subject  has  been  before 
the  council  for  several  months  but  the  ordi- 
nance previously  prepared  was  not  acceptable 
to  the  company.  With  the  completion  of  this 
extension  to  Joliet.  a  distance  of  25  miles,  and 
the  construction  of  the  line  from  Mackinaw  to 
Streator.  35  miles,  there  will  be  a  continuous 
trolley  line  all  the  way  from  St.  Louis  to  Chi- 
cago. 

The  Western  Rys.  &  Light  Co.,  Cham- 
paign. 111.,  is  i)lanning  to  have  work  started 
shortly  on  a  $300,000  hydro-electric  plant  at 
Marseilles.  F.  R.  Winder  is  the  Engineer 
in   charge. 

Indiana. 

The  Board  of  Public  Works  of  Indianapolis 
will  probably  adopt  a  resolution  in  a  few 
weeks  for  the  elevation  of  all  of  the  down- 
town tracks,  beginning  at  the  Union  Station 
and  extending  as  far  northeast  as  Massachu- 
setts Ave.  H.  W.  Klausmann  is  City  Civil 
Engineer  of  Indianapolis. 

The  Erie  R.  R.  has  made  preliminary  sur- 
veys for  a  subway  under  East  Tipton  St.,  at 
Huntington. 

Final  surveys  are  to  be  started  for  the  pro- 
posed line  of  the  Kalamazoo,  Elkhart  &  Smith 
Bend  Traction  Co.  Eugene  Atkins  is  the  pro- 
moter of  the  proposed  new  line,  which  is  to 
I  xterd  from  Bristol,  where  it  connects  with 
the  .St.  Joseph  Valley  traction  line,  to  Kala- 
mazoo, Mich. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
is  said  to  be  planning  to  construct  a  third 
track  between  Kendallville  and  Butler. 

A  conference  has  been  held  between  William 
Murdock,  president  of  the  Southern  Indiana 
Traction  Co.,  Vice  President  Henry  W.  Mar- 
shall and  General  Manager  Fletcher  M.  Dur- 
bin  w'hich  may  result  in  direct  traction  line 
connection    between    Evansville.      Indianapolis 


and  Chicago.  By  closing  the  gap  between  Pa- 
loka  and  Sullivan,  Ind.,  a  distance  of  about  40 
miles,  traction  connection  would  be  established 
between  Evansville  and  the  lines  leading  to 
the  northern  end  of  the  state  and  Chicago. 
It  would  then.be  possible  to  put  on  a  through 
car  to  Chicago  by  way  of  Indianapolis.  The 
Southern  Indiana  Traction  Co.  is  controlled 
by  the  same  capitalists  who  own  and  operate 
the  traction  lines  entering  South  Bend  and 
Lafayette,  Ind. 

Iowa. 

A  large  part  of  the  Iowa  &  Southwestern 
R.  R.  has  been  partially  graded  and  tracklay- 
ing  out  of  Bliinchard  is  to  be  started  soon. 

The  surveying  party  that  laid  out  the  pre- 
liminary line  for  the  Rock  Island  between 
Carlisle  and  Allerton,  through  Chariton,  this 
year,  is  now  at  work  making  the  permanent 
working  survey  of  the  route.  The  party  was 
recently  at  Carlisle,  and  will  probably  be  in 
Chariton  about  Christmas  time. 

The  Construction  Department  on  the  Iowa 
Division  of  the  Chicago,  Rock  Island  &  Pacific 
Ry.  is  closing  up  all  work  not  yet  finished 
and  is  preparing  to  suspend  further  operations 
until  next  spring.  During  the  present  sea- 
son the  company  has  laid  52  miles  of  new 
rails,  ballasted  41  miles  of  track,  put  in  two 
new  standard  passing  tracks,  each  3,000  ft.  in 
length,  extended  the  automatic  block  signal 
system  from  Davenport  to  Council  Bluffs, 
built  seven  new  concrete  bridges  and  rein- 
forced a  number  of  others.  These  permanent 
improvements  and  betterments  have  been 
made  on  the  Iowa  division  at  an  estimated 
total  expense  o'f  $250,000.  It  is  possible  that 
the  Rock  Island,  next  season,  will  extend  its 
second  track,  which  now  terminates  at  Iowa 
City,  westward  to  Des  Moines,  and,  perhaps, 
to   Council   Bluffs. 

Kansas. 

The  commissioners  of  Kansas  City,  Kas., 
have  instructed  Richard  Higgins,  the  city 
counselor,  to  brin.g  mandamus  proceedings  to 
compel  the  Metropolitan  Street  Railway  Co., 
of  Kansas  City,  Mo.,  to  build  a  street  car  line 
on  7th  St.  south  from  Minnesota  Ave.  to 
Rosedale. 

The  Illinois  Traction  System  (McKinley 
syndicate)  has  mortgaged  the  lines  and  prop- 
erty of  the  .Atchison  Railway,  Light  &  Power 
Co.  for  $1,500,000  to  secure  a  series  of  bonds 
aggregating  the  same  amount.  Proceeds  of 
the  sales  will  be  part  of  the  money  expended 
on  new  lines. 

The  Arkansas  Valley  Interurban  Co..  of 
Wichita.  Kan:,  which  has  just  placed  in  opera- 
tion a  line  from  Wichita  to  Valley  Center,  is 
to  extend  its  line  to  Hutchinson  via  Newton 
and  Halstead.  without  delay.  The  second' 
link  from  Valley  Center  to  Sedgwick  is  now 
having  track  laid  and  will  he  ready  for  opera- 
tion within  a  month.  Right  of  way  is  now 
being  purchased  for  the  extension  to  Newton. 
Cars  will  be  running  into  Newton  in  six 
months.  The  extension  westward  to  Hutchin- 
son will  then  be  begun.  O.  A.  Boyle,  Wichita, 
is  General  Manager. 

Preparations  have  been  made  by  officials  of 
the  Midland  Valley  R.  R.  Co.  to  start  two 
preliminary  surveys  for  the  construction  of 
the  proposed  extension  of  the  line  from  Ar- 
kansas City  into  Wichita.  One  party  will  go 
over  the  one  of  the  proposed  routes  of  en- 
trance into  the  city  of  Wichita  and  the  site  of 
the  station ;  the  other  party  will  go  into  Wich- 
ita over  a  different  proposed  route. 

The  fact  that  a  quantity  of  90-lb.  steel  rails 
is  being  delivered  and  placed  along  the  right 
of  way  of  the  Santa  Fe  Between  Ottawa  and 
Independence,  Kan.,  gives  rise  to  the  report 
that  traffic  has  so  increased  that  it  is  neces- 
sary to  install  the  heavier  rails  for  a  dis- 
tance of  over  100  miles. 

Kentucky. 

The  Bowling  Green  &  Northern  R.  R.  Co. 
has  been  incorporated  and  proposes  to  build 
a  line  from  Bowling  Green  to  Leitchfield.  The 
capital  stock  is  $30,000. 

The  Cape  Girardeau.  Charleston  &  Hickman 
R.  R.  has  received  a  charter  from  the  Ken- 
tucky Secretary  of  State.  The  road  is  cap- 
italized at  $600.0nn  and  proposes  the  construe- 
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tion  of  a  railroad  from  Ancil  in  Scott  County 
to  a  point  opposite  Hickman,  Ky.,  in  Missis- 
sippi County.  The  proposed  road  will  run  by 
way  of  Charleston,  Mo.,  and  will  connect  with 
the  Cape  Girardeau  and  Thebes  Terminal  R. 
R.  The  system  will  aggregate  about  50  miles 
of  trackage. 

The  Bowling  Green  Railway  Construction 
Co.,  Bowling  Green,  Kv.,  has  been  incorpo- 
rated with  a  capital  stock  of  $30,000,  the  incor- 
porators being  B.  F.  Gardner,  M.  H.  Crump 
and  C.  H.  Feltner.  The  incorporation  of  a 
railway  company  to  be  built  from  Bowling 
Green  is  noted  elsewhere  in  this  column. 

Louisiana. 

The  Tensas  River  Lumber  Co.,  Ltd.,  G.  R. 
Balch,  President,  Cincinnati,  O.,  has  awarded 
a  contract  to  R.  S.  Wilds  for  grading  for  a  3- 
mile  line  in  Concordia  Parish,  La.  No  other 
contracts  are  to  be  let. 

Michigan. 

The  Grand  Trunk  Ry.  has  petitioned  the 
City  Council  of  Kalamazoo,  asking  that  the 
city  engineer  be  instructed  to  establish  lines 
and  grades  for  a  track  on  north  Pitcher  St. 
in  compliance  with  the  franchise  of  the  Chica- 
go &  Kalamazoo  Terminal  Ry.  which  the 
Grand  Trunk  now  owns.  Temporary  trackage 
was  laid  on  the  street  north  of  the  Standard 
paper  mill  several  weeks  ago,  which  the  rail- 
way company  now  desires  to  make  permanent. 

Minnesota. 

The  Duluth  Street  Ry.  Co.,  Herbert  War- 
ren. Manager,  Duluth,  Minn.,  is  planning  to 
extend  its  lines  in  West  Duluth  to  the  steel 
plant.  It  is  estimated  that  the  work  will  cost 
the  city  $10,000.  Of  this  sum  $3,000  will  be 
for  filling  and  grading  and  the  remainder  for 
rebuilding  bridges  and  constructing  new  cul- 
verts. 

Advices  from  Chisholm,  Minn.,  state  that 
the  Swan  River  Logging  Co.  has  steel  laid 
for  its  new  railway  to  within  four  miles  of 
Bear  River.  The  line  will  open  up  the  wild 
land  from  Chisholm  right  up  to  the  Bear 
River  country. 

Promotion  work  is  well  along  for  the 
proposed  electric  railway  to  run  through  El- 
more, Blue  Earth,  East  Chain,  Center  Chain, 
Ceylon,  Estherville  and  on  to  Worthington. 
This  is  the  project  promoted  bv  G.  E.  Doyle 
and  H.  W.  Knight,  of  Chicago,  III. 

Mississippi. 

A  meeting  has  been  held  at  the  office  of 
Mosely  &  Lagrove,  West  Point.  Miss.,  to  con- 
sider a  proposition  for'  the  building  of  the 
proposed  West  Point  &  Houston  R.  R. 

Surveys  are  to  be  started  shortly,  it  is  said, 
for  an  electric  railway  to  Clarksdale  by  way 
of  Friar's  Point.  As  proposed  the  road  will 
be  a  suburban  line  from  Helena,  Ark.  From 
the  latter  city  the  cars  will  cross  the  Missis- 
sippi at  Helena  by  transfer  steamer  and  will 
then  go  down  the  side  of  the  levee  to  Friar's 
Point  and  from  that  town  across  the  county 
to  Clarksdale.  Maj.  E.  C.  Horner,  Helena, 
Ark.,  is  the  promoter. 

Missouri. 

Construction  work  has  been  started  at  Jef- 
ferson City  on  a  street  railway  connecting 
the  principal  hotels  and  the  business  section 
with  Cedar  City  and  North  Jefferson,  in  Calla- 
way County.  This  will  give  the  Missouri, 
Kansas  &  Texas  Ry.  and  the  Chicago  &  Alton 
a  connection  with  the  state  capital,  and  will 
greatly  decrease  the  time  necessary  to  trav- 
erse the  distance  by  omnibus.  Col.  Cecil  W. 
Thomas  of  Jefferson  City  and  George  D. 
Rosenthal  of  St.  Louis,  arc  stockholders  in 
the  company. 

The  Chicago,  Rock  Island  &  Pacific  R.  R. 
will  have  work  started  shortly  on  extensions 
of  team  tracks  at  the  freight  house  in  the 
West  Bottoms  in  Kansas  City. 

The  promoters  of  the  Springfield  &  Western 
Ry.  have  petitioned  the  County  Court  at 
Springfield  for  permission  to  construct  a  line 
over  the  Nicholas  cut  road.  This  road  is  to 
run  from  Springfield  to  Joplin,  Mo.,  with  a 
branch  line  from  Mount  Vernon  to  Pierce 
City.  The  .entire  line  when  constructed  will 
be  100  miles  in  length  and  it  is  being  largely 


financed   by    farmers   along  the   route.     J.   T. 
Woodfill,   Springfield,   i\Io.,  is  interested. 

Montana. 

It  has  been  announced  by  an  attorney  of  the 
Chicago,  Milwaukee  &  Pugct  Sound  Ry.  that 
the  company  has  practically  decided  to  con- 
struct a  line  into  Libby.  Nothing  was  said, 
however,  as  to  whether  it  will  come  in  with  a 
branch  from  the  south  or  with  an  east  and 
west  line  which  would  parallel  the  through 
line  and  take  in  Spokane  and  Kalispell. 

North  Carohna. 

The  Waccamaw  Lumber  Co.,  Bolton,  N.  C, 
wants  a  contractor  to  fill  a  .3600-ft.  trestle; 
amount  of  fill  13.019  cu.  yds.  Contractor 
must  furnish  all  tools,  cars,  locomotives  and 
equipment. 

The  Micaville  Southern  Ry.  Co.,  of  Black 
Mountain,  N.  C,  has  been  chartered  with  a 
capital  stock  of  $-50.000,  and  proposes  to  con- 
struct a  railroad,  ten  miles  in  length,  from 
Micaville,  south,  all  of  the  line  to  be  in 
Yancey  county.  J.  Bis  Ray  is  the  principal 
incorporator. 

The  Mount  Airy  &  Eastern  Ry.  is  reported 
to  have  been  sold  to  Northern  capitalists,  who 
will  extend  it.  The  line  at  present  is  19  miles 
long,  3  ft.  gage.  J.  L.  Camp,  Franklin,  Va., 
is  Manager. 

North  Dakota. 

Blythe  Bros.,  who  have  been  working  on  the 
new  Pingree-Wilton  branch  of  the  North  Pa- 
cific have  completed  this  work  and  have 
shipped  their  equipment  to  Tama,  la.,  where 
they  will  winter.  The  work  of  grading  the 
new  road  is  practically  completed  with  the  ex- 
ception of  several  bridges  and  some  tressle 
work,  which  may  not  be  finished  until  next 
spring. 

New   York. 

The  Long  Island  R.  R.  has  work  underway 
at  Aquebogue,  L.  I.,  on  the  construction  of  a 
new  depot  and  a  new  freight  yard.  The  com- 
pany has  bought  an  acre  of  land  on  the  east 
of  the  present  station,  and  extending  to  the 
creek.  This  is  to  be  filled  in  and  a  freight 
yard  built  there.  One  of  the  main  sidings  to 
be  put  in  will  be  1.400  ft.  long. 

Ohio. 

The  promoters  of  the  Youngstown  &  North- 
ern R.  R.  have  applied  to  the  City  Council  of 
Girard  for  the  right  to  cross  Liberty  St.  and 
Marshall  Road,  on  the  west  side.  This  pro- 
posed line  is  to  parallel  the  new  B.  &  O.  line, 
on  the  west  side,  and  is  to  be  a  connecting 
link  between  the  Ohio  Works  and  the  pro- 
posed steel  works  to  be  built  just  northwest  of 
town. 

The  County  Commissioners  at  Cincinnati 
have  negotiations  under  way  with  the  Chesa- 
peake &  Ohio  R.  R.  for  the  abolishment  of 
grade  crossings  on  the  C.  C.  &  L.  R.  R.  at 
Cruikshank  &  Ferguson  Roads,  Westwood. 

H.  E.  Culhertson  Co..  Cleveland.  O.,  has 
been  awarded  the  contract  for  the  grading 
work  for  a  second  track  between  .Ashtabula 
and  Austinburg  for  the  Pennsylvania  R.  R. 
There  will  be  a  cut  of  16  ft.  to  the  mile  going 
west  between  Ashtabula  and  ,A.ustinburg.  The 
dirt  taken  from  the  top  of  Munson  hill  will 
be  used  to  fill  in  at  the  foot  on  the  west  side. 
A  new  overhead  bridge  will  also  be  installed 
at  Munhon  hill.  The  track  laying  will  be  in 
charge  of  Pennsylvania  engineer,  J.  C.  Carr, 
and   his  assistant,   Benton   Lattin. 

Rapid  progress  is  now  bein.g  made  in  the 
work  which  is  being  done  in  filling  the  long 
trestle  north  of  the  McLean  .\ve.  station  of 
the  Chesapeake  &  Ohio  R.  R.  of  Indiana  in 
Cincinnati.  A  large  number  of  men  are  en- 
gaged at  that  point  working  night  and  day  on 
the  $.")00,000  contract.  Work  is  also  progress- 
ing well  in  the  construction  of  the  yards  at 
.Summit  station,  northwest  from  the  big  trestle. 
The  yards  are  being  leveled,  a  hill  is  being 
cut  down  and  the  dirt  is  being  dumped  to 
make  the  fill  at  the  trestle. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State  by  the  Toledo  & 
Indiana  R.  R.  Co.,  Toledo,  O.  The  organiza- 
tion is  capitalized  at  $10,000  and  one  of  the 
incorporators  is  Frank  G.  Miller. 

The   Defiance   Interurban   Electric   Rv.    Co.. 


recently  incorporated  as  noted  in  our  last  is- 
sue, has  placed  a  contract  with  the  W.  H. 
Schott  Co.,  39  Jacksan  Blvd.,  Chicago,  111.,  for 
the  engineering  work  for  the  proposed  exten- 
sion to  Fort  Wayne,  Ind.,  through  Paulding, 
New  Haven,  Antwerp  and  other  cities.  K.  V. 
Haymaker.  Defiance,  O.,  is  President, 

The  Baltimore  Ohio  R.  R.  is  reported  to 
have  awarded  contracts  for  the  grading  for 
an  extension  of  a  branch  line  along  the  east 
bank  of  the  river  at  Cleveland.  It  is  under- 
stood that  the  first  extension  will  run  about 
one  mile  south  of  the  Grasselli  Chemical 
plant  to  the  new  wire  mills  of  the  .American 
Steel  &  Wire  Co.  It  will  eventually,  it  is 
said,  run  to  Willow  and  there  join  the  present 
branch  of  the  road. 

Oklahoma. 

The  Moimtain,  Valley  &  Plains  R.  R.,  H.  S 
Wannamaker,  Secretary,  Amistad,  N.  Mex.. 
which  proposes  to  build  eastward  from  Cimar- 
ron, N.  Max.,  to  Guthrie,  Okla.,  has  com- 
pleted its  survey  to  the  latter  city  and  has  se- 
cured much  of  the  right  of  way. 

The  route  of  the  Oklahoma,  Texas  &  East- 
ern, a  new  railroad  to  be  built  from  Valiant, 
Okla.,  has  been  selected  and  the  maps  filed 
with  the  Indian  agent  at  Muskogee,  showing 
the  territory  through  which  the  line  is  to  pass. 
It  will  be  60  miles  long  and  will  penetrate  the 
timber  belt  of  the  Choctaw  Nation. 

The  citizens  of  Alva  are  raising  $100,000 
bonus  to  secure  the  Des  Moines  &  Santa  Fe 
proposed  road,  which  was  chartered  several 
.vears  ago  to  build  eastward  from  Des  Moines, 
N.  Mex.,  across  Southern  Kansas  and  North- 
ern Oklahoma.  Alva  is  to  pay  one-fourth  of 
the  bonus  at  once,  one-fourth  when  the  line 
reaches  Des  Moines,  one-fourth  when  it 
reaches  Hooker,  about  -50  miles  east  of  .'Mva. 
and  the  last  fourth  when  the  road  is  com- 
pleted into  Oklahoma  City. 

The  Oklahoma  City  &  Fort  Smith  Traction 
Co..  Joseph  Kreis,  General  Manager,  Okla- 
homa City,  is  reported  to  have  arranged  for 
the  financing  of  its  projected  line.  This  com- 
pany proposes  to  build  a  line  to  the  coal  fields 
in  the  eastern  part  of  the  state  and  ultimately 
to  Fort  Smith,  a  distance  of  202  miles.  Two 
surveys  have  been  made. 

The  Interurban  Construction  Co.,  of  Indian- 
apolis, Ind.,  which,  as  noted  in  our  last_  issue, 
was  awarded  the  contract  for  constructing  an 
interurban  line  from  Tulsa  to  Sapulpa  for  the 
Oklaljoma  Union  Traction  Co.,  of  Tulsa,  has 
sub-let  the  contract  for  the  grading  to  D.  A. 
Rothhammer  of  Tulsa.  The  general  contract 
calls  for  the  completion  of  the  line  bv  June  1. 
1911.  A.  A.  Small,  Tulsa,  is  President  of  the 
traction  company, 

Oregon. 

It  was  recently  announced  at  Klamath  Falls. 
Ore.,  that  a  line  would  be  built  for  the  South- 
ern Pacific  Ry.  to  Merrill,  a  city  20  miles 
south  of  Klamath  Falls,  in  the  near  future 
It  is  stated  that  all  right  of  way  had  been  se- 
cured and  funds  for  the  work  has  been  ob- 
tained. 

The  Pacific  &  Eastern  R.  R.  has  been  com- 
pleted to  Butte  Falls.  Ore.,  and  the  company 
is  planning  to  inaugurate  a  regular  train  serv- 
ice to  that  city  as  early  as  possible.  The  new 
line  belongs  to  the  Hill  interests  and  is  30 
miles  long  extending  from  Medford,  Ore.,  to 
Butte  Falls  and  will  ultimately  extend  to  some 
point  on  the  main  line  of  the  Oregon  Trunk, 

The  Oregon  Railroad  &  Navigation  Co.  is 
laying  rails  on  the  Troutdale-St.  Johns  branch 
and  piledrivers  are  also  at  work  on  trestles 
where  long  fills  have  not  been  made  as  yet. 
Many  of  the  latter  occur  across  the  low  places 
west  of  Troutdale  toward  St.  Johi\s.  Much 
of  the  necessary  grading  has  already  been 
completed  but  it  is  believed  that  the  work  will 
not  be  finished  before  next  .Autumn.  The  route 
of  the  new  line  is  along  the  Columbia  Slough 
road  on  the  north  side. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  has  filed  its  articles  of  incorpora- 
tion. The  articles  provide  for  a  corporation 
with  a  capitalization  of  $50,000,000,  controlled 
by  the  Union  Pacific.  The  new  corporation  is 
authorized  to  absorb  all  present  and  prospect- 
ive lines  of  the  Oregon  Railroad  &  Naviga- 
tion Co.,  the  Oregon  &  Washington  R.  R.  Co., 
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the  North  Coast  R.  R.  Co.  and  also  many 
smaller  imes  in  the  Pacific  Northwest.  It  is 
estimated  that  the  total  mileage  of  the  consol- 
idation, when  the  lines  were  completed,  will 
be  about  4,000  miles,  not  including  electric 
lines.  . 

It  is  believed  that  the  Oregon  Railway  & 
Navigation  Co.  will  in  the  near  future  resume 
work  on  the  Stanfield-Coyote  cutoff.  The 
work  was  halted  several  weeks  ago  on  in- 
structions from  the  east.  The  survey  of  the 
cutoff,  which  will  eliminate  grades  and  reduce 
curves  has  already  been  completed,  and  all 
is  in  readiness  for  the  construction  crews.  It 
IS  likely  that  the  construction  work  will  be  let 
to  Tw'ohy  Bros.,  Spokane,  Wash.,  and  it  is 
probable  'that  much  of  the  machinery  and 
many  of  the  men  now  employed  to  rebuild 
the  road  between  Pendleton  and  Yoakum  will 
be  used  in  building  the  cutoff. 
Pennsylvania. 
The  Chambersburg,  Greencastlc  &  Waynes- 
boro Street  Ry.  Co.,  R.  D.  Sefton,  General 
Manager,  Waynesboro,  Pa.,  has  started  con- 
struction work  on  its  extension  from  Pen  Mar 
Park  to  Blue  Ridge  Summit,  a  distance  of 
three  miles.  The  route  from  Pen  Mar  through 
the  Cascade  section  will  be  for  a  part  of  the 
way,  cut  out  of  the  rocky  side  of  the  mountain. 
.Another  part  of  the  line  will  be  through  a 
swampy  section,  and  this  much  at  least  the 
company  hopes  to  have  graded  before  real  cold 
weather. 

Grading  work  has  been  started  for  an  ex- 
tension of  the  line  of  the  West  Penn  Rys. 
Co ,  from  Juniata  to  Bitner. 

The  York  &  Glen  Rock  Ry.  Co.  is  projecting 
an  11%  mile  electric  railway  from  York  to 
Glen  Rock,  via  Paradise  and  Loganville.  Par- 
tial surveys  for  the  line  have  been  made. 
The  capital  for  construction,  however,  has  not 
been  secured  as  yet  and  plans  for  letting  coii- 
struction  contracts  are  indefinite.  The  Tennis 
Co.,  Magee  Bldg.,  Pittsburg,  Pa.,  is  inter- 
ested. 

Construction  work  is  to  be  started  shortly 
on  the  extension  of  the  line  of  the  Eastern  & 
Washington  Traction  Co.,  from  Port  Murray 
to  Hackettstown,  N.  T.  The  extension  will 
cost  about  $210,000.  M.  P.  McGrath,  Easton, 
Pa.,  has  the  contract. 

The  Lehigh  Valley  R.  R.  is  to  construct  a 
2%  mile  extension  at  Easton.  The  extension 
will  be  known  as  the  South  Side  Industrial 
Siding  and  will  give  access  to  a  new  section 
of  the  city. 

The  Woodlawn  &  Southern  Street  Ry.  Co. 
has  been  chartered  and  proposes  to  build  a 
7%-mile  line  in  Beaver  County.  It  has  $75,- 
000  capital.  J.  B.  Shepherd,  Pittsburg,  is  Pres- 
ident, the  other  incorporators  being  John  L. 
Moon,  Ralph  E.  Reymer,  John  W.  Adams  and," 
Walter  L.  Copeland. 

South   Carolina. 
Grading  work  for  the  Augusta  Northern-  R. 
R.  has  been  started  and  the  line  will  probably 
be  completed   and  in  operation  in  the   spring. 
This  road  will  be  11  miles  long  and  will  con- 
nect Saluda,  S.  C.  with  Wards,  S.  C.     W.  J. 
Montgomery,  Marion,   S.   C.  is  President 
South    Dakota. 
Voters  of  Huron,  S.  Dak.,  at  a  recent  elec- 
tion, authorized  the  Chicago  &  Northwestern 
Ry.  to  lay  a  side  track  along  First  St. 
Texas. 
At   a    recent    stockholders'    meeting    of    the 
Temple    Northwestern    Rv.    Co.,    at    Temple, 
Tex.,   the   following     officers     were     elected: 
President.    Charles   M.    Campbell;    vice   presi- 
dent. -\.  F.  Bentley;  general  attorney.  W.   S. 
Banks,  all  of  Temple;  W.  E.  Dozier,  general 
■nanager    and    chief      engineer.      Charles      M. 
"ampbell.  F.  F.  Downs  and  A.  F.  Bentley  were 
■lectcd  directors.     Bv  this  movement  the  own- 
ership and  control  of  the  road  is  now  entirely 
n  the  hands  of  Temple  and  Gatesvdle  stock- 
'inlders.      Six   miles   of   track   have   been   laid 
and  the-  roadbed  lined  up  and  made  ready  for 
traffic,  the  grading  is  complete  between  Tem- 
ple and  Gatesville  and  timber  for  bridge  build- 
ing  has   been   distributed    along  the    right    of 
wav.  , 

\  temporarv  injunction  has  been  granted  re- 
straining the'Rockport  &   Port   .^ransa=   Pass 


R.  R.  from  building  its  line  on  any  part  of 
Harbor  Island,  which  is  the  property  of  the 
state.  This  road  was  to  be  a  part  of  a  ter- 
minal system  that  is  being  constructed  at  the 
new  port  of  .-Aransas  Pass.  It  is  said  that  the 
road  will  seek  relief  at  the  hands  of  the  Legis- 
lature. . 

The  Corpus  Christi  Street  &  Interurban  Ry. 
Co.,  Corpus  Christi,  is  said  to  be  planning  to 
extend  its  street  car  line  north  from  Corpus 
Christi  to  the  Epworth  League  Grounds. 

The  Enid,  Ocheltree  &  Western  Ry.  Co. 
has  applied  to  the  State  Railroad  Commission 
for  permission  to  issue  bonds.  The  road  has 
now  completed  13  miles  of  road  from  Ochil- 
tree to  Victory,  and  has  a  force  of  men  en- 
gaged in  the  completion  of  the  road  for  a  dis- 
tance of  22  miles  further,  or  from  Dalhart  to 
Dumas.  A.  E.  Wiest,  Dallas,  Tex.,  is  General 
Manager. 

Work  is  progressing  on  the  new  Houston 
Belt  &  Terminal  line  that  is  to  connect  the 
Brays  bayou  yards  of  the  company  with  the 
belt  line  east  of  the  city  of  Houston  and  it 
is  expected  that  by  Jan.  1.5  or  Feb.  1  the  cutoff 
will  be  in  use.  The  line  is  ten  miles  in  length 
and  is  a  link  in  the  belt  line  terminals,  con- 
structed to  relieve  that  section  in  the  near 
Fifth  ward  and  before  the  new  terminal  pas- 
senger station  of  congestion.  The  work  means 
a  new  swing  bridge  over  the  bayou  a  short 
distance  above  the  Southern  Pacific  draw.  The 
piers  are  now  in  and  the  steel  will  shortly  be 
in  place.  From  near  this  bridge  it  is  planned 
to  construct  a  branch  line  to  the  site  of  the 
proposed  water  terminals  along  the  ship  chan- 
nel. 

Announcement  has  been  made  by  an  official 
of  the  Kansas  City,  Mexico  &  Orient  Ry.  that 
there  will  be  no  cessation  of  activity  in  the 
construction,  work  until  the  entire  system  is 
completed  into  Mexico.  It  is  believed  that 
the  system  will  be  finished  in  two  years. 

The  Chicago,  Weatherford  &  Brazos  R.  R. 
has  submitted  a  proposition  to  the  citizens  of 
Decatur,  Texas,  whereby  the  company  will  ex- 
tend their  line  to  that  place  providing  a  cash 
bonus  of  $40,000  and  17  miles  of  right  of  w^ 
is  given  them.  It  is  reported  that  immediate 
steps  will  be  taken  to  meet  the  requirements. 

Grading  work  is  progressing  rapidly  on  the 
Rnck  Island,  Texico,  Farwell  &  Southern  Ry., 
for  which  the  W.  F.  Calback  Construction 
Co.,  Portland.  Ore.,  has  the  contract.  A  large 
number  of  men  and  teams  with  grading  ma- 
chinery are  working  along  the  first  41  miles. 
M.  J.  Healy,  Texico,  N.  Mex.,  has  a  deal  now 
under  way  for  securing  ties,  rails  and  equip- 
ment. 

G.  B.  Stewart,  Mavor  of  Mineral  Wells, 
Tex.,  and  W.  T.  Andrews,  President  of  the 
Stamford  &  Eastern  Ry.,  Stamford,  Tex., 
recently  conferred  in  regard  to  the  construc- 
tion of  a  line  into  Mineral  Wells. 

The  Gulf  Colorado  &  Santa  Fe  Railroad 
will  begin  shortly,  the  work  of  relaying  the 
Dallas-Paris  end  of  the  line  with  heavier 
steel.  Several  shipments  of  rails  have  ar- 
rived at  Celeste,  Tex.,  where  the  work  will 
be  started  under  supervision  of  Owen  Bow- 
man of  Joshua. 

A  statement  is  reported  to  have  been  made 
by  W.  L.  Carwile,  Dallas,  Tex.,  President  of 
the  Pecos  Valley  Southern  Ry.  now  building 
from  Pecos,  Tex.,  to  the  Davis  Mountains  via 
Saragosa  and  Balmorhea,  that  the  road  has* 
been  completed  to  Balmorhea  and  that  mate- 
rial is  en  route  and  the  grading  work  nearly 
finished  to  San  Solomon  Bridge  Spring,  the 
southern  terminus  under  the  present  contract. 
Before  the  first  of  January,  however,  active 
steps  will  be  taken  to  extend  the  road  to  the 
proposed  connection  on  the  Southern  Pacific 
line  probably  following  the  line  as  located  by 
M.  L.  Swinehart,  the  engineer. 

Information  received  from  Snyder.  Tex.,  is 
to  the  effect  that  a  track  laying  force  oh  the 
Santa  Fe  is  working  between  Sweetwater  and 
Snyder  and  it  is  expected  that  trains  will  be 
operating  into  the  latter  place  by  Jan.  1. 

The  surveying  corps  of  the  Palacios.  San 
.\ntonio  &  Pecos  Ry.  was  recently  work- 
ing between  Carancahua  and  Edna,  and  push- 
ing as  fa.st  as  pos.sible  on  to  San  .Antonio. 
From   San   .Antonio  the  work  of  locating  the 


main   line   is  to  be  rushed  as  quickly  as  pos- 
sible. 

The  Texas  Southeastern  R.  R.,  T.  L.  L. 
Temple.  President,  Texarkana,  Tex.,  is  con- 
sidering building  a  line  to  Palestine  and 
thence  to  Dallas.  This  road  is  owned  by  the 
Southern  Pine  Lumber  Co.,  and  runs  from 
Lufkin  in  a  westerly  direction  to  a  town 
called   Diboll,  east  of   CrocVett. 

Tennessee. 

Preliminary  surveys  for  the  proposed  line 
of  the  Birmingham  &  Northwestern  R.  R.. 
from  Jackson  to  Dyersburg,  Tenn.,  have  been 
completed  and  final  surveys  are  now  under 
way.  A  final  report  of  the  route  will  be  made 
to  the  railway  company  not  later  than  Jan.  1, 
and  immediately  afterward,  it  is  announced  by 
the  officials  of  the  company,  the  construction 
of  the  road  will  begin.  James  Z.  George. 
President  of  the  George  Co.,  Memphis,  Tenn., 
is  in  charge  of  the  engineering  work. 

Utah. 

Good  progress  is  being  made  on  the  con- 
struction work  on  the  Los  Angeles.  San  Pedro 
&  Salt  Lake  Ry.  in  the  Meadow  Valley,  and  it 
is'  believed  that  the  work  will  be  completed 
and  the  line  ready  for  operation  by  March  L 
Track  laying  on  a  part  of  the  line  has  been 
started.  .About  2,000  men  are  now  at  work. 
Work  on  the  eight  tunnels  is  also  progressing 
finely. 

The  Oregon  Short  Line  R.  R.  has  surveys 
under  way  for  a  possible  new  line  between 
Owinza  and  Payette,  via  Richfield  and  Kamas 
prairie.  .According  to  an  official  statement, 
this  line  may  be  accomplished  within  the  next 
three  years,  considerable  time  being  required 
to  secure  rights  of  way,  while  construction 
will  be  for  quite  a  distance  through  a  rugged 
and  hard  country. 

Work  is  progressing  nicely  on  the  contract 
of  the  Utah  Construction  Co.,  Ogden,  for 
building  the  Bingham  &  Garfield  R.  R.  for 
the  Utah  Copper  Co.  Most  of  the  work,  how- 
ever, has  been  sub-let,  the  Wasatch  Construc- 
tion Co.  having  quite  a  heavy  piece  of  work 
on  the  upper  end,  which  is  nearly  completed. 
The  line  calls  for  many  tunnels  and  these  are 
being  bored  by  various  station  men,  while 
Myers  Bros,  and  Gibbons  Bros,  each  have  a 
contract  for  one  of  the  longer  ones.  The  con- 
tinued fine  weather  has  been  a  great  boon  to 
the  contractors  and  the  absence  of  the  usual 
autumn  storms  has  enabled  them  to  report 
progress  far  more  extensive  than  they  antici- 
pated. So  apparent  is  this  fact  that  the  con- 
tract can  be  easily  completed  on  schedule 
time. 

The  Railroad  Committee  of  the  Commer- 
cial Club.  Beaver  City,  Utah,  and  a  delegation 
of  prominent  business  men  recently  held  'a 
meeting  where  it  was  decided  that  the  citi- 
zens would  perform  work  in  grading  and  es- 
tablishing a  right  of  way  equivalent  to  $50,000 
and  furnish  also  $10,000  of  cash  for  the  con- 
struction of  a  line  of  railway  from  Payson 
or  Nephi  to  the  Grand  Canyon  of  the  St. 
George  River. 

The  Uintah  R.  R.,  which  runs  from  Mack, 
Colo.,  to  Dragon,  Utah,  is  said  to  have  surveys 
under  way  for  an  extension  to  Vernal.  This 
railroad  is  owned  by  the  Barber  .Asphalt  Co.. 
and  was  constructed  to  reach  the  Gilsonite  de- 
posits in  Uintah  County. 

Vermont. 

The  Boston  &  Maine  R.  R.  has  staked  out 
a  line  for  a  track  on  the  cast  side  of  the  Con- 
necticut river  from  Windsor  to  Lebanon.  N. 
H.  It  runs;  from  a  point  near  the  railroad 
bridge,  across  some  property  to  Everett  Lane; 
then  parallel  with  the  Central  Vermont  track 
up  to  about  one-half  mile  below  Hart's  island, 
where  the  line,  as  now  intended,  will  go  across 
the  Connecticut  river  and  proceed  to  Leba- 
non, N.  H.  The  construction  of  this  line  is 
part  of  a  plan  by  which  the  Boston  &  Maine 
will  get  away  from  using  the  tracks  of  the 
Cfntral  Vermont,  a  Grand  Trunk  property. 
Virginia. 

Surveys  arc  under  way  of  the  proposed 
route  for  a  new  railroad  to  be  built  from 
Roanoke  to  Mount-Airy,  N.  C,  via  Floyd 
Courthou.se.  Va.  McGee  &  Rover,  Roanoke, 
Va..  are  the  engineers. 
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The  Norfolk-  Railway  &  Light  Co.  has 
asked  the  City  Council  of  Norfolk,  Va.,  for 
amendments  to  its  franchise  permitting 
changes  in  its  existing  car  hne  routes  and 
the  establishment  of  new  routes. 

Washington. 

The  Nooksach  Valley  Traction  Co.,  Ex- 
change Bldg.,  Bellingham.  Wash.,  has  had 
work  started  clearing  its  right  of  way  north 
of  Bellingham.  The  company  proposes  to 
build  a  line  from  Bellingham  to  Sumas,  via 
Ferndale  and  Blaine.  J.  S.  Wheeler  is  Con- 
struction Engineer. 

Fred  E.  Sander  has  applied  to  the  County 
Commissioners  at  Seattle  for  a  franchise  to 
build  an  electric  railway  to  Lake  Burien,  seven 
miles  south  of  Seattle. 

Although  nothing  definite  has  been  given  out 
by  the  officials  of  the  Idaho  &  Washington 
Northern  R.  R.,  it  is  believed  that  plans  are 
being  laid  for  the  construction  of  the  exten- 
sion from  lone  to  Colville,  Wash. 

Officials  of  the  Inland  Empire  System,  who 
recently  made  an  inspection  tour  of  the  newly 
completed  roadbed  on  the  Colfax  branch,  have 
approved  the  work  and  same  will  be  turned 
over  to  the  operating  department  at  once, 
Jav  P.  Graves  is  General  Manager. 

The  North  Coast  R.  R.  Co.,  F.  L.  Pitman. 
Chief  Engineer,  Spokane.  Wash.,  is  reported 
to  have  secured  practically  the  entire  right  of 
vvav  from  Walla  Walla  to  Spokane,  for  its 
proposed  line.  It  is  believed  from  this  that 
construction  work  on-  the  line  to  Spokane 
will  be  started  early  next  year. 

Wisconsin. 

The  Melrose  R.  R.  has  completed  surveys 
for  its  projected  28-mile  line  from  Sparta 
to  Melrose.  A.  E.  Ron.  Sparta,  Wis.,  is 
Chief  Engineer,  and  J.  N.  Brown,  402  Ameri- 
can National  Bank,  St.  Paul,  Minn.,  is  Presi- 
dent. 

The  Great  Northern  Ry.,  A.  H.  Hogeland, 
Chief  Engineer,  St.  Paul,  Minn.,  is  reported 
to  be  planning  extensive  improvements  on  its 
ore  line  next  spring.  These  include  the  dou- 
ble-tracking of  about  15  miles  of  line  between 
Superior  and  the  iron  range. 

The  contract  work  on  the  new  Soo  Cutoff 
near  Glenwood  City,  Wis.,  was  finished  on 
Nov.  15.  The  steel  will  be  laid  as  soon  as 
possible  and  it  is  expected  to  have  trains  in 
operation  before  Jan.  1. 

The  Milwaukee  Northern  Ry.  Co.,  of  Ce- 
darsburg.  Wis.,  is  said  to  be  planning  to  ex- 
tend its  electric  railway  northward.  Thevil- 
lage  of  Franklin  has  appointed  a  committee 
to  attempt  to  induce  the  Northern  to  build  its 
proposed  extension  through  Franklin,  which 
now  has  no  railway  connection. 

The  Commercial  Club  of  Superior,  Wis.,  is 
to  ask  the  local  street  railway  company  to  ex- 
tend its  lines  in  Superior. 

It  is  reported  that  the  Minneapolis.  St.  Paul 
&  Sault  Stc.  Marie  Ry.  is  about  to  purchase 
the  Wisconsin  &  Michigan  Ry.  and  the  Wis- 
consin &  Northern  Ry.  It  is  said  that  if  the 
sale  goes  through  the  mileage  of  both  the 
latter  roads  will  be  greatly  increased. 

The  State  Railroad  Commission  will  hold  a 
hearing  at  Madison,  Wis.,  on  Nov.  30,  on  the 
application  of  the  Fairchild  &  Northeastern 
Ry.  Co.,  N.  C.  Foster,  President,  Fairchild, 
Wis.,  for  permission  to  construct  an  extension 
in  Eau  Claire  and  Dunn  Counties,  Wisconsin. 

Wyoming. 

The  Denver,  Laramie  &  Northwestern  Ry., 
W.  D.  Hodge,  Chief  Engineer,  Denver,  Colo., 
has  a  party  of  sixteen  surveyors  at  work  on 
its  proposed  railroad  through  Rattlesnake 
Pass,  northwest  of  Elk  Mountain.  The  engi- 
neers have  run  three  lines  throu.gh  that  coun- 
try, one  of  which  goes  through  Pass  Creek 
Pass.  It  is  reported  as  quite  likely  that  the 
latter  route  will  be  adopted  and  a  branch  line 
built  to  Saratoga  from  the  main  line,  branch- 
ing off  about  the  Allen  ranch  on  Pass  Creek, 
Canada. 

The  Canadian  Northern  Ry.  Co.  has  a  bill 
before  the  Alberta  Legislature  giving  it  power 
to  construct  a  railway  from  Edmonton 
through  the  Peace  River  to  the  Yukon  tcrri- 
torv      It  i's  said  that  the  construction  of  the 


road  will  be  commenced  early  next  spring  by 
A.  C.  Mackenzie,  president  of  the  Northern 
Construction  Co.,  of  Winnipeg.  Man.  The 
bonds  for  the  road,  for  the  sum  of  several 
millions,  are  now  on  sale  in  London.  The 
Peace  River  pass  will  likely  be  used  to  take 
the  line  to  the  Yukon. 

Advices  from  Ogeman,  Sask.,  under  date 
of  Nov.  25,  state  that  Neil  Keith,  a  sub- 
contractor for  the  Lethbridge-Weyburn 
branch  of  the  Canadian  Pacific,  is  missing. 
The  country  has  been  searched  for  miles 
by  the  mounted  police  but  no  trace  of  him 
can  be  found,  and  the  conclusion  has  been 
arrived  at  that  he  perished  in  the  recent 
storm. 

Arrangements  are  being  made  for  the 
construction  of  the  Canadian  Northern 
Line  on  Vancouver  Island.  Tenders  will 
be  called  for  immediately  for  clearing  the 
right  of  way.  The  line  will  run  from  Vic- 
toria to  Alberni,  via  Sooke.  The  Canadian 
Pacific  R.  R.  will  also  proceed  at  once  with 
the  Cowichan  Lake  branch  of  the  E.  &  N. 
Line,  which  runs  from  Crofton  to  Cowich- 
an  Lake,  a  distance  of  30  miles. 

The  Simcoe,  Grey  &  Bruce  Ry.  Co.  is 
applying  to  Parliament  for  a  charter  to 
construct  a  railway  from  Southampton  to 
Owen  Sound,  thence  to  Meaford,  Thorn- 
bury,   CoUingwood   and   Orilla. 

The  Western  Central  Ry.  Co.,  incorpo- 
rated by  the  Ontario  Le.gislature,  is  apply- 
ing for  a  Federal  charter  with  authority  to 
extend  to  Windsor  the  electric  lines  pro- 
vincially  authorized  between  Toronto  and 
London.  A  ferry  connection  from  Wind- 
sor to  Detroit  is  the  ground  for  seeking  a 
Federal   charter. 

The  Canadian  Pacific  Ry.  has  filed  plans 
of  its  line  into  Prince  Albert,  Sask.  It  paral- 
lels the  G.  T.  P.  and  C.  N.  R.  right  into  the 
heart  of  the  town,  ending  up  on  Central  Ave., 
in  the  block  next  to  the  postoffice.  The  name 
of  this  line,  which  comes  from  Regina,  is  the 
"Regina,  Saskatoon  &  North  Saskatchewan 
liranch." 

Grading  work  on  the  Peoples'  Ry.  from 
Guelph  to  New  Hamburg,  Ont.,  is  tp  be  com- 
menced at  once. 

According  to  the  6th  annual  report  of  the 
Commissioners  of  the  National  Transconti- 
nental Ry.,  now  before  parliament,  the  total 
expenditure  for  the  year  was  $19,969,120.  The 
total  grading  done  to  Ma,rch  .31,  1910,  was  1,106 
miles,  while  the  total  amount  of  track  laid 
was  81.T  miles  of  which  698  miles  was  in  main 
track  and  114  miles  in  sidings. 

The  Grand  Trunk  Pacific  is  now  completed 
100  miles  east  of  Prince  Rupert  and  nearly 
200  miles  west  of  Edmonton.  It  is  hoped  be- 
fore the  end  of  January  to  have  track  at  the 
entrance  to  the  Yellow  Head  Pass  and  the 
entire  line  linked  up  by  1913.  The  line  from 
Winnipeg  to  Fort  William  will  be  opened  for 
passenger  traffic  early  in  the  spring.  If  the 
present  rate  of  progress  in  grading  near  Yel- 
low Head  Pass  continues  throughout  the  win- 
ter months  a  contract  will  be  awarded  early 
in  the  spring  for  the  line  between  Aldermere 
in  the  Bulkley  Valley  and  Tete  Jaune  Cache. 

Contractors  have  completed  a  two  years' 
job  of  installing  heavy  steel  rails  on  the  Cal- 
gary and  Edmonton  Ry.,  between  Strathcona 
and  Calgary.  This  improvement  will  permit 
fully  two  hours  being  clipped  off  the  present 
schedule  between  the  two  cities.  The  faster 
service  will  likely  be  inaugurated  early  next 
spring.  The  distance  from  Calgary  to  Strath- 
cona is  191  miles  and  the  run  will  be  made  in 
about  r)%  hours.  The  completion  of  the  un- 
dertaking has  been  delayed  for  several  weeks 
owing  to  a  scarcity  of  heavy  rails. 

It  has  been  announced,  according  to  advices 
from  Ottawa,  Ont.,  by  M.  J.  O'Brien,  the 
President  of  the  newest  Canadian  R.  R.,  the 
■  Canada  &  Gulf  Terminal  Ry.,  that  the  road 
will  commence  operations  at  once  over  the 
first  section  which  has  been  completed.  The 
line  runs  from  St.  Flavio  on  the  Intercolonial 
Ry.  to  Matana,  a  distance  of  40  miles  through 
a  well  settled  part  of  the  Gaspc  Peninsula. 
The  route  as  chosen  will,  it  is  said,  shorten 
the  Winnipeg-Liverpool  time  by  30  hours.  The 
company  has  an  authorized  capital  of  $4,000,- 


000  and  authority  to  issue  bonds  to  the  extent 
of  $.30,000  per  mile. 

Grading  on  the  Greenway-Wakopa .  branch 
of  the  Canadian  Northern  Ry.,  according  to 
advices  from  Bannerman,  Man.,  has  been  com- 
pleted and  rails  are  at  present  laid  as  far  as 
Adelpha. 

Mexico. 

The  Mexico  Tramways  Co.,  Arpatado  124 
Bis.,  City  of  Mexico,  is  reported  to  have  com- 
pleted preliminary  surveys  for  an  electric  rail- 
way from  the  City  of  Mexico  to  Toluca,  a 
distance  of  45  miles,  and  for  an  electric  rail- 
way from  the  City  of  Mexico  to  Puebla,  a  dis- 
tance of  125  miles.  The  chamber  of  deputies 
has  passed  the  bill  authorizing  the  building  of 
these  two  lines.  The  senate  has  yet  to  pass 
upon  it,  but  it  is  believed  that  the  permit  will 
be  granted,  and  as  soon  as  possible  thereafter, 
engineers  of  the  company  will  begin  work  on 
the  lines. 

Grading  work  has  been  started  for  a  stand- 
ard gage  railroad  from  Penjamo,  on  the  Guad- 
alajara division  of  the  National  Railways  of 
Mexico  southward  to  Zacapu,  a  distance  of 
AGVi  iniles.  Amador  y  Santacruz  is  the  con- 
tractor. The  branch  will  become  a  part  of  the 
National  Railways  and  is  intended  as  a  valu- 
able feeder  to  the  main  Guadalajara  line. 
Work  will  be  pushed  with  all  possible  speed, 
and  since  the  survey  is  through  a  region  of 
exceptionally  easy  access,  it  is  expected  that 
the  line  will  be  in  operation  within  a  very 
few  months.  Penjamo  is  an  important  point 
on  the  Guadalajara  division,  being  located  in 
the  state  of  Jalisco,  between  the  stations  of 
Abasolo  on  the  east  and  Villasenor  on  the 
west,  about  31  miles  southwest  of  the  junction 
town  of  Irapuato  and  about  100  miles  east  of 
Guadalajara. 

The  state  of  Guerrero,  Mexico,  by  granting 
a  concession  to  F.  E.  Olendorf,  Taxco,  author- 
izing the  construction  of  a  railroad  from  Na- 
ranjo  to  Taxco,  has  furnished  another  link 
to  the  network  of  Mexican  railroads.  The 
track,  which  will  be  narrow  gage,  will  open 
the  mining  district  from  which  Cortez  secured 
the  first  Mexican  silver.  Engineers  will  com- 
mence locating  the  line  at  once  and  construc- 
tion w'ill  follow  soon  after. 

A  blue  print  has  been  prepared  by  the  pro- 
moters of  the  Pan-.^merican  Transcontinental 
Ry.  Co.,  on  which  is  the  proposed  route  of 
the  railway  through  Uruguay,  for  which 
a  concession  was  granted  by  the  Govern- 
ment. The  line  will  e.xtend  370  miles  from 
Colonia  on  the  River  Plate  opposite  La  Plata, 
in  Ar,p:entina,  to  San  Luis,  in  the  Department 
of  Rivera,  on  the  Brazilian  border,  from 
which  it  will  continue  to  Bage,  in  Brazil,  al- 
ready connected  with  a  railway  which  is  event- 
ually to  extend  to  Rio  de  Janiero.  .'\' 60-mile 
branch  will  be  built  from  a  point  near  the 
village  of  Carmen,  northeast  of  Durazno,  to 
Corro  Chato,  where  junction  will  be  effected 
with  the  Central  Uruguay  road.  It  is  stated 
that  the  Anglo-American  Banking  House  of 
London  will  finance  the  scheme. 

Grading  work  is  under  way  in  the  State  of 
Cananea  for  a  railro.-id  which  will  traverse  the 
Sonora  river  some  distance  north.  The  new 
line  will  start  from  Regreso,  the  present  ter* 
minal  of  the  narrow  gage  railroad  from  Tor- 
res to  Minas  Prietas.  Regreso  is  nine 
iniles  from  Prietas  and  there  is  a  branch  road 
to  that  point,  as  there  is  where  the  road  se- 
cures its  wood  which  it  uses  as  fuel.  The  nar- 
row gage  road  is  being  overhauled  at 
present  and  will  be  chan.ged  to  a  standard 
gage  road.  English  capital  is, behind  the  new- 
road  and  it  is  believed  that  the  En.glish  syn- 
dicate which  recently  took  over  the  smelters 
at  Guaymas  and  Fundicion  and  the  company 
buildin.o-  the  railroad  is  the  same.  The  new 
road  will  reach  the  Sonora  River  at  a  point  1'? 
miles  from  L^res,  from  which  point  it  will 
travel  along  the  vallev,  possibly  to  Cananea. 
or  .Arizpe.  This  road  will  be  the  means  of  j 
transporting  ores  from  the  many  mines  in  that  i 
portion  of  the  state. 

Bates  &  Cash  have  been  making  good  prog- 
ress w-ith  the  contract   for  the  grading  work 
on  the  Pachuca  Railwavs  extension  from  Pa- 
chuca  to  The  Barron   Mine,  Real   del  Monte    '• 
.111(1    Cantera.     Three    kilometers    have     been 
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completed  and  ready  for  tlio  steel,  which  will 
not  be  laid  until  the  line  is  well  advanced  into 
Real  del  Monte.  A  force  of  40  men  with  60 
mules  and  scrapers  have  been  employed  for 
the  past  two   months   on   the   now   completed 


work.  This  force  will  be  increased  to  from 
500  to  1,000  men  as  soon  as  the  cross-section 
surveys  in  the  heavy  rock  work  are  entirely 
completed.  The  heaviest  work  is  reported 
to   be   along   the    ridge    leading   to    Real    del 


Monte  and  while  the  engineers  employed  in 
the  location  of  tha  road  spent  several  months 
in  going  over  the  ground  before  finally  locat- 
ing the  line  a  G  per  cent  grade  will  be  neces- 
sary to  get  over  the  mountain. 


DRAINAGE,  IRRIGATION.  LEVEES  AND  CANALS 


California. 

Bids  will  be  received  until  11  a.  m.,  Dec. 
14,  by  Board  of  Public  Work.*,  Oakland,  Cal., 
for  furnishing  and  placing  rock  portion  of  a 
proposed  rock  and  earth  embankment  in  the 
Key  Route  Basin  in  Oakland,  Calif.  James 
W.   Nelson.   Secretary   of  the   Board. 

A  movement  is  underway  at  Bakerslield  to 
expend  $100,000  for  raising  the  levee  on  Kern 
River  through  the  city. 

Illinois. 

•J-The  P.  J.  Goggin  Contracting  Co.,  .Areola, 
111.,  as  noted  in  our  last  issue,  has  a  contract 
for  ditch  work  in  the  Oakaw  Drainage  Dis- 
trict, four  miles  north  of  Ficklin,  HI.,  on  the 
C,  H.  &  D.  Ry.  The  Goggin  Co.  will  receive 
bids  up  to  Dec.  .5  for  digging  of  trench,  laying 
of  tile  and  necessary  backfilling.  The  work  in- 
cludes the  following:  1,'200  ft.  20-in.  shale 
drain  tile,  average  cut  5.7.5  ft.;  1,800  ft.  18-in. 
shale  drain  tile,  average  cut  5.17  ft.;  2,900  ft. 
14-in.  shale  drain  tile,  average  cut  4.35  ft. ; 
3,400  ft.  r2-in.  shale  drain  tile,  average  cut, 
4.82  ft.;  2,400  ft.  10-in.  shale  drain  tile,  aver- 
age cut,  4.28  ft. ;  1,418  ft.  8-in.  shale  drain  tile, 
average  cut  4.37  ft.  The  tile  is  to  be  fur- 
nished by  the  National  Drain  Tile  Co.,  Terre 
Haute,  Ind.  Hauling  is  to  be  done  by  O.  D. 
.\bercrombie,  Ficklin,  111. 

Advices  from  Alton,  II!..  state  that  the  proj- 
ect for  building  a  levee  by  private  subscrip- 
tion to  protect  about  1,000  acres  of  land  on 
Missouri  Point  will  be  delayed  because  the 
owners  of  2,000  acres  adjoining  it  desire  to  be 
included.  Application  will  now  be  made  for 
the  formation  of  a  levee  district  for  the  3,000 
acres. 

Three  claimants  in  the  North  Ford  Drain- 
age District  case  have  been  allowed  damages 
by  a  jury  in  the  Circuit  Court  at  McLeansboro. 
The  settlement  of  these  cases  assures  the  con- 
struction of  the  ditch,  as  all  litigation  is  ended. 

Indiana. 

"I"Bids  will  be  received  until  1  p.  m.,  Dec. 
10,  by  County  Survei'or  at  Renssalaer,  Ind., 
for  the  construction  of  the  Jungles'  Davis 
Ditch.  W.  Frank  Osborn  is  Commissioner  of 
Construction. 

Kansas. 

The  Callahan  Brothers  Construction  Co., 
Omaha,  Neb.,  which  has  the  contract  for  the 
Kaw  Valley  drainage  work  at  Kansas  City, 
Kan.,  as  noted  in  our  last  issue,  has  opened 
offices  in  the  Daniels  Bldg..  Kansas  Ave.  and 
Packard  Ct.,  Kansas  City,  Kan.,  for  the  work, 
which  is  to  be  started  at  once,  .\bout  1,000 
men  will  be  employed. 

Louisiana. 

The  commissioners  of  the  Crowley  0th  Ward 
Drainage  District.  Crowley,  La.,  have  accepted 
the  proposition  of  a  Chicago  bond  company 
to  purchase  the  issue  of  $75,000  of  drainage 
bonds,  and  it  is  probable  that  the  commission- 
ers will  in  a  short  time  have  the  money  avail- 
able to  begin  the  work  of  dredging,  the  engi- 
neer's   surveys    having    been    practically   com- 

;  pleted. 

Missouri. 

'       Louis  R.  .A.sh,  City  Engineer  of  Kansas  City, 


Mo.,  is  now  making  a  survey  and  an  estimate 
of  the  cost  of  turning  the  bed  of  Turkey 
Creek  into  the  Kaw  River  near  Mill  St.  in 
Rosedale.  This  action  is  considered  necessary 
on  account  of  the  fact  that  the  Kaw  Drainage 
Board  will  shortly  begin  the  erection  of  dikes 
along  the  Kaw,  leaving  Turkey  Creek  as  the 
one  place  where  flood  water  can  break  into 
the  West  Bottoms. 

New  Mexico. 

Certificates  of  construction  and  license  to 
appropriate  water  for  four  irrigation  projects 
have  been  issued  by  Territorial  Engineer  Sul- 
livan to  Venturo  Gallegos  of  Trinchera,  Colo., 
James  A.  Gregory  of  Corrumpa,  Charles  H. 
Baird  and  W.  R.  Martin  of  Airolo  and  Oscar 
W.  McCuiston  of  Valley.  The  projects  are  all 
in  Union   County. 

New  York. 

•I*Bids  will  be  received  until  noon,  Dec. 
21,  by  F.  C.  Stevens,  Supt.  Public  Works,  .Al- 
bany, N.  Y.,  for  the  following  canal  contracts : 
Contract  No.  48,  Erie  Canal,  Section  8.  For 
the  construction  of  the  canal  from  a  point 
near  the  N.  Y.  C.  Railroad  crossing  at  Lyons 
to  a  point  near  the  West  Shore  R.  R.  crossing 
at  East  Newark.  Length,  5.75  miles.  Sheets 
1  to  81,  inclusive.  Contract  No.  51,  Erie 
Canal — Section  5.  For  constructing  a  canal 
feeder  between  Trenton  Falls  and  Nine  Mile 
Creek,  together  with  a  gate-house,  culverts 
and  all  other  work  appertaining  to  the  con- 
tract. Length,  5.75  miles.  Sheets  1  to  32,  in- 
clusive. Contract  No.  76.  Erie  Canal — Sec- 
tion 8.  For  the  construction  of  the  canal 
from  a  point  near  the  West  Shore  Railroad 
crossing  at  East  Newark  to  a  point  about 
one-half  mile  east  of  Port  Gibson.  Length, 
5.77  miles.  Sheets  1  to  49,  inclusive.  Con- 
tract No.  77.  Erie  Canal — Section  8.  For 
constructing  the  canal  from  a  point  about 
one-half  mile  east  of  Port  Gibson  to  about 
one-half  mile  west  of  Palmyra!  Length,  6.78 
miles.  Sheets  1  to  76,  inclusive.  Contract  Sfo. 
80.  Oswego  Canal — Section  1.  For  the  con- 
struction of  a  dam  and  bulkheads  across  the 
Oswego  River  at  Phoenix.  N.  Y.  Sheets  1 
to  14,  inclusive.  Contract  No.  91.  Erie  Canal 
— Section  1.  For  building  and  equipping 
hydro-electric  power  plant  on  the  Erie  Canal 
near  the  east  end  of  Crescent  Dam.  Sheets 
1  to  23,  inclusive.  Contract  A.  Cayuga  and 
Seneca  Canal — Section  1.  For  constructing 
Lock  No.  1  and  Dam  No.  1  near  C.ayiiga. 
Length,  0.25  mile.  Sheets  1  to  33.  inclusive. 
Contract  B.  Cayuga  and  Seneca  Canal — Sec- 
tion 1.  For  excavating  a  channel  mainly  in 
the  Seneca  River,  from  Montezuma  to  deep 
water  in  Cayuga  Lake,  from  Cayuga  Lake  to 
Seneca  Falls  and  from  Waterloo  to  deep  wa- 
ter in  Seneca  Lake.  Length,  17.2  miles. 
Sheets  T  to  43,  inclusive. 

Holler  &  Shepard,  Rochester,  N.  Y.,  have 
been  awarded  Barge  Canal  Contract  No.  27A, 
providing  for  the  completion  of  the  unfinished 
part  of  Contract  No.  27  in  Fort  Edward.  The 
contract  price  was  $449,498. 

The  State  Canal  Board,  Albany,  N.  Y.,  has 
approved  proposed  contracts  at  an  estimated 
cost  of  between  $7,000,000  and  $8,000,000 
which  practically  will  complete  the  barge 
canal,  with  the  exception  of  the  Syracuse  and 


Rochester  harbors,  the  Medina  arch  and  part 
of  the  Cayuga-Seneca  Canal.  The  plans  ap- 
proved include  those  for  the  construction  of 
the  enlarged  Erie  Canal  from  Clyde  to  Pal- 
myra, at  an  estimated  cost  of  $5,000,000,  and 
for  part  of  the  construction  work  on  the 
Cayuga-Seneca  Canal  at  an  estimated  cost  of 
$2,200,000.  The  board  also  has  approved  plans 
for  a  pier  and  bulkhead  in  Oswego  at  a  cost 
of  about  $135,000,  and  for  a  hydro-electric 
power  plant  near  the  Crescent  dam,  on  the 
Mohawk  River,  at  an  estimated  cost  of 
$45,000. 

The  Marsh  &  Marsh  Co.  of  Schenectady  has 
been  incorporated.  The  capital  is  $50,000  and 
the  company  will  engage  in  general  contracting 
business.  The  directors  are  Noel,  Frank  E., 
Flora  A.  and  Elizabeth  Marsh,  all  of  Schenec- 
tady. 

The  lowest  bid  for  Contract  37  of  the  barge 
canal  involving  dredging  in  the  Oswego  River 
between  Fulton  and  Oswego  was  that  of  the 
American  Pipe  &  Construction  Co.  of  Phila- 
delphia. The  contract  was  awarded  to  the 
above  company  at  $2,323,998. 

North  Carolina. 

Surveys  are  being  made  of  the  Brown  Creek 
swamp  district  near  Wadesboro,  N.  C,  with 
a  view  of  installing  a  drainage  system.  W.  K. 
Allen,   Wilmington,   N.  C,  is  the  engineer. 

Ohio. 

+Bids  will  be  received  until  Nov.  30,  at 
11:.30  a.  m.,  by  Cumings  &  Downer,  C.  E., 
Painesville,  O.,  for  grading  the  subdivision 
site,  Wickliffe,  Lake  County,  O.,  for  the  Cleve- 
land, Crane  &  Engineering  Co.-,  of  Wickliffe, 
O.  The  work  will  include  the  removal  of 
about  11,000  cu.  yds.  of  material 

Porto  Rico. 

^•Bids  are  asked  until  2  p.  m.,  Jan.  3,  at  the 
office  of  John  A.  Wilson,  Commissioner  of 
the  Interior  of  Porto  Rico,  San  Juan,  Porto 
Rico,  for  the  construction  of  the  following: 
(1)  Carite  Dam  and  appurtenant  structures, 
containing  about  150,000  cu.  meters  of  earth 
and  loose  rock,'  the  estimated  cost  of  which 
is  about  $190,000;  (2)  Guayabal  Dam  and  ap- 
purtenant structures,  containing  about  73,500' 
cu.  meters  of  concrete  masonry  and  82,000  cu. 
meters  of  excavation,  the  estimated  cost  of 
which  is  about  $550,000;  (3)  Patillas  Canal 
and  appurtenant  structures,  including  about 
.32,000  cu.  meters  of  open-cut  excavation.  2,060 
lin.  ft.  of  tunnels.,  2,500  lin.  ft.  of  flumes,  600 
lin.  ft.  of  siphons,  and  100  bridges,  the  esti- 
mated cost  of  which  is  about  $70,000.  J.  W. 
Beardsley,  Guayama,  Porto  Rico,  is  Chief  En- 
gineer of  the  Irrigation  Service.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Wyoming. 

Advices  from  Saratoga,  Wyo..  state  that 
preliminary  surveys  are  being  made  for  an  ir- 
rigation system  on  the  east  side  of  the  Platte 
River  extending  from  the  Conness  ranch  to 
a  point  near  Walcott.  on  the  Union  Pacific.  A 
large  area  will  be  reclaimed.  The  ditch  will 
be  .50  miles  long,  .52  ft.  wide  on  the  bottom, 
and  two  tunnels  will  be  required  in  its  con- 
struction. 


BUILDINGS,  DOCKS,   DREDGING,   SUPPLIES,  ETC. 


California.  ^^'i    ^°''   furnishing   for   the   fire  department      7,  by  Board  of  Public  Works,  San  Francisco, 

•^Bids  will  be  received  until  11  a.  m..  Decj       miscellaneous  apparatus.  Cal.,  for  ger.eral  construction,  lathing,  plaster- 

20,  by  H.  J.  Lelande,  City  Clerk,  Los  .Angeles,  4*Bids  will  be  received  until  3  p.  m..  Dec.       ing  and  furring;  painting;  street  work;  vacu- 

Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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um  cleaning  system  ;  heating  and  ventilating, 
plumbing,  brick  work;  electric  work  of  Lowell 
High  School  building  in  block  bounded  by 
Masonic  Ave.,  Grove,  Hayes  and  .\shbury  Sts. 
Contracts  for  the  new  Washington  school 
in  the  west  end  at  Alameda,  Cal.,  have  been 
let  as  follows :  Painting  and  brick  work. 
Klenck  &  Miller,  $20,565;  plumbing.  M.  H. 
Owens.  $4,090;  Powell  Brothers,  carpentry 
work,  vacuum  cleaning  plant  and  electric  light- 
ing, $26,157. 

District  of  Columbia. 

•J«Bids  will  be  received  until  3  p.  ni.,  Jan. 
26,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  roof  and 
ground  surface  drainage  system,  of  the  new 
building  for  the  Bureau  of  Engraving  and 
Printing,  Washington,  D.  C. 

Florida. 

Capt.  George  R.  Spalding..  U.  S.  Engi- 
neer, Jacksonville,  Fla.,  on  Nov.  21,  re- 
ceived bids  for  removing  the  wreck  of  the 
"Chatham"  at  the  entrance  to  St.  Johns 
River,  Fla.,  and  awarded  the  contract  to 
Johnston  &  Virden  of  Lewes.  Del.,  for 
$29,500. 

Georgia. 

•J«Bids  will  be  received  until  noon,  Dec.  16, 
by  Board  of  Health,  Atlanta.  Ga.,  for'  the 
handling  and  disposing  of  garbage,  ashes  and 
refuse  of  the  said  city.  John  J.  Jentzen  is 
Chief  of  Sanitary  Department  of  the  city. 

Contracts  for  constructing  the  new  addition 
to  the  Grady  Hospital  at  .\tlanta,  Ga.,  have 
been  let  as  follows:  General  construction 
work.  Donaldson  &  Pearson,  at  $62,600;  for 
plumbing,  Farrell  Heating  &  Plumbing  Co., 
$15,760;  for  heating  system.  Peck-Hammond 
Co.,  $6,700;  for  electric  w'ork.  Kelting  Elec- 
tric Co..  New  York,  $2.9-50. 

The  city  of  Atlanta,  Ga..  has  awarded  con- 
tracts for  the  construction  of  seven  new 
school  houses  as  follows :  Ninth  Ward  school. 
Moise  de  Leon,  construction  of  building.  $29,- 
100;  Wynne  Plumbing  Co.,  plumbing,  $4,290; 
Engelhart  Heating  Co.,  heating  and  ventila- 
ting, $4,470;  Johnson  Service  Co.,  heat 
regulation.  $.570.  Eighth  Ward  School,  George 
A.  Clayton,  construction  of  building, 
$28,2.54;  Farrell  Heating  &  Plumbing  Co.. 
plumbing,  $4,226;  Engelhart  Heating  Co., 
heating  and  ventilating.  $4,470;  Johnson  Ser- 
vice Co..  heat  regulation.  $570.  Fifth  Ward 
school,  Donaldson  &  Pearson,  construction  of 
building  with  plumbing,  $;32,500:  Atlanta 
Steam  Heating  Co.,  heating  and  ventilating, 
$4,185;  Johnson  Service  Co.,  heat  regulation. 
$552.  Second  Ward  school.  I.  N.  Brown,  con- 
struction with  plumbing,  $.32,500;  Farrell 
Heating  &  Plumbing  Co.,  heating  and  ventila- 
ting. $4.490 ;  Johnson  Service  Co..  heat  regu- 
lation. $572.  Fourth  Ward  school.  W.  P. 
Francis,  construction,  $28,680;  Jenniiigs-Gres- 
ham  Co..  plumbing.  $4,239;  Englehart  Hearing 
Co.,  heating  and  ventilating,  $4,470;  Johnson 
Service  Co.,  heat  regulation,  $57ii  Lee  Street 
school.  Donaldson  &  Pearson,  construction 
$34,118;  M.  E.  &  C.  W.  Ford,  plumbing,  $5,- 
321;  Moncrief  Furnace  Co..  heating  and  ven- 
tilating. $6,221  ;  Johnson  Service  Co..  heat 
regulation.  $675.  Fourth  Ward  Negro  school, 
.A.cworth  Construction  Co.,  construction  and 
plumbing,  $18,466;  Moncrief  Furnace  Co., 
heating  and  ventilating,  $3,431  ;  Johnson  Ser- 
vice Co.,  heat  regulation.  $377 

Illinois. 

•I«Bids  are  asked  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705  City  Hall,  until  11  a',  ni.,  Dec. 
3,  1910.  for  furnishing  the  steam  supply  re- 
quired at  the  boiler  header  of  heating  plant 
at  the  new  Citv  Hall,  Washington  St.  La 
Salle    St.    and    Randolph    St. 

+Bids  will  be  received  by  B.  J.  Alullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705.  City  Hall,  until  11  a.  m.,  Dec. 
1,  1910.  for  furnishing  and  erecting  four  chain 
grate  stokers  and  two  stoker  engines  at  the 
Roseland  pumping  station.  104th  St.  and  C.  & 
W.  L  R.  R.  tracks.     Bidder  must  furnish  w^th 


his  proposal  plans  or  illustrated  catalogue, 
giving  name  of  grate  proposed,  number  and 
dimensions  of  links  or  grates,  weight  of  chain 
per  foot,  and  complete  and  such  other  in- 
formation as  shown  on  plans.  The  stoker 
engines  shall  be  the  equal  to  type  "E,"  as 
made  by  E.  H.  Wachs  Co.,  capable  of  oper- 
ating all  four  grates  at  the  same  time  and 
shall  be  designed  for  175  lbs.  of  working  steel 
pressure.  Full  plans  and  specifications  are 
on   file  at  the  office  of  the  Commissioner. 

+Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705,  City  Hall,  until  11  a.  m., 
Dec.  5,  1910,  for  furnishing  one  open  feed 
water  heater  and  purifier  for  the  68th  St. 
pumping  station.  68th  St.  and  Oglesby  Ave. ; 
the  heaters  shall  be  amply  capable  of  heating 
to  206"  F.  and  purifying  feed  water  for  a 
rated  total  of  1,000  boiler  horse-power,  or  30,- 
000  lbs.  of  water  per  hour,  receiving  con- 
densed water  at  80°  F.  and  1/10  of  the  total. 
water  from  drips,  etc.,  at  206°  F.  Bidder 
shall  furnish  with  proposal  plan  or  illustrated 
catalogue  giving  name  and  type  of  heater  pro- 
posed, thickness  and  kind  of  material  in  main 
plate  and  of  pans,  weight  of  apparatus,  dimen- 
sions and  such  other  information  as  shown  on 
complete  plans  and  specifications  on  file  in  the 
Commissioner's  office. 

+Bids  will  be  opened  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705,  City  Hall,  at  11  a.  m.,  Dec. 

6,  1910,  for  furnishing  and  delivering  boiler 
tubes  to  the  Chicago  Ave.  pumping  station. 
Lake  Shore  Drive  and  Chicago  Ave.  The 
tubes  shall  be  of  special  charcoal  iron  and 
shall  be  3%-inch  stay  tubes.  No.  8  Birming- 
ham gage,  12  ft.  17  in.  long,  and  shall  be 
free  from  blisters,  luminations,  etc..  and  shall 
be  tested  before  delivery,  to  500  lbs.  hydro- 
static pressure.  All  tubes  are  to  be  threaded 
and  must  conform  to  specifications  on  file  at 
the  office  of  the  Commissioner  of  Public 
Works. 

Indiana. 

4*Bids  will  be  received  until  10  a.  m.,  Dec. 
17,  by  the  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  miscellaneous  supplies  un- 
der Schedule  No.  574. 

Iowa. 

."V  company  is  being  organized  by  S.  E.  Irish 
of  Bonaparte.  la.,  for  the  development  of  the 
water  power  at  Bonaparte.  It  is  proposed  to 
erect  a  concrete  dam  and  water  power  plant. 

The  city  of  Newton,  la,,  has  voted  to  issue 
$40,000  of  bonds  for  the  erection  of  a  munici- 
pal gas  plant. 

City  of  Sioux  City.  la.,  is  considering  the 
feasibility  of  installing  a  modern  municipal 
electric  power  plant,  capable  of  furnishing 
light  and  power  for  the  city  buildings,  fire 
and  police  buildings,  the  proposed  Morning- 
side  subsidiary  water  station,  and  for  pumping 
from  new  wells  that  are  being  installed.  F. 
W.  Cappeleh.  Consulting  Engineer.  Minneap- 
olis, Minn.,  has  been  instructed  to  make  plans 
and  estimates. 

Kentucky. 

^Bids  will  be  received  mitil  .'1  p.  ni..  Dec. 
2,  by  Samuel  D.  Jones,  Business  Director, 
Louisville  School  oBard,  Louisville,  Ky.,  for 
remodeling  of  the  Overhillst  School,  work 
consisting  of  carpentry,  plumbing,  plastering, 
tile  work.  etc. 

Maryland. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec. 

7,  by  Board  of  Awards,  Baltimore,  Md..  for 
installing  electric  wiring  in  the  sewage  pump- 
ing station  building  on  Eastern  ."Vve.  J 
Barry  Mahool  is  President  of  the  Board. 

Michigan. 

^Bids  will  be  received  until  3  p.  ni.,  Dec. 
22.  by  Col.  C.  McD.  Townsend.  U.  S.  Engi- 
neer, Jones  Bldg.,  Detroit,  Mich.,  for  the  re- 
moval of  old  superstructure  and  building  con- 
crete superstructure  on  north  pier  and  on  pier- 
head of  south  pier  at  harbor  or  refuge  Har- 
bor Beach,  Mich.  The  work  will  include  the 
following  approximate  quantities:  Removing 
superstructure.    1,445    lin.    ft. ;    8.780     cu.    yds. 


concrete  sections  in  place ;  10,000  bbls.  cement , 
4,650  ft.  B.  M.  oak  fenders ;  17  mooring  posts 

The  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111.,  at  $35,700,  was  the  low  bidder  for 
repairing  the  walls  of  the  St.  Marys  Falls 
canal  at  Sault  Ste.  Marie,  Mich.  The  work 
is  to  remove  the  timber  work  and  all  broken 
rock  along  about  660  feet  of  the  canal  wall, 
to  face  the  rock  with  concrete  and  to  build  on 
top  of  the  rock  a  concrete  wall.  All  the  work 
will  have  to  be  done  in  the  dry  and  must  be 
completed  between  the  close  of  the  present 
season  of  navigation  and  the  opening  of  the 
1911  season. 

Committees  have  been  appointed  at  Big 
Rapids.  Mich.,  with  P.  W.  Hathaway,  Secre- 
tary, to  consider  utilizing  the  power  of  the 
Muskegon  River.  One  committee  will  con- 
sider the  matter  of  taking  over  the  upper  dam 
and  also  the  purchase  of  the  Big  Rapids  Elec- 
tric Co.'s  plant  by  the  city.  Another  will 
study  the  availability  of  erecting  a  large  new 
dam  at  the  mouth  of  Ryan  Creek,  and  the 
third  will  study  how  best  to  improve  the 
water  works  on  which  it  is  proposed  to  spend 
$30,000  in  repairs. 

Mississippi. 

The  city  of  Brookhaven,  Miss.,  has 
awarded  the  contract  to  Harrisburg  En- 
gine Works  for  furnishing  and  erecting 
one  compound  condensing  high  speed  200 
R.  P.  M.  Corliss  Valve  type  engine  for  di- 
rect connection  to  200  K.  V.  A.  alternator, 
steam  consumption  stated  "for  operating 
V2,  Va,  1.  15-2  loads  at  90  per  cent  P.  F., 
24-in.  vacuum,  140  lbs.  steam,  for  $5,681 
Bids  were  opened  Nov.  22. 

Missouri. 

+Bids  will  be  received  until  noon,  Dec.  7, 
by  Maj.  Edw.  H.  Schulz.  \J.  S.  Engineer.  Kan- 
sas City.  Mo.,  for  removing  the  wreck  of 
steamboat  in  the  Missouri  River  at  Kansas 
City,   Mo. 

New  Jersey. 

•J«Bids  will  be  received  until  3:30  p.  m.,  Dec 
7,  by  Board  of  Fire  Commissioners,  City  Hall, 
Newark.  N.  J.,  for  one  or  more  automobile 
high  service  wagons  with  suitable  equipment 
complete  to  have  a  carrying  capacity  of  not 
less  than  1,500  ft.  of  2%-in.  cotton  covered 
hose 

"tBids  will  be  received  until  5  p.  m,.  Dec.  6. 
by  Board  of  Education.  Glen  Ridge.  N.  J.. 
for  the  purchase  of  thirty-five  $1,000  school 
bonds.     Edward    D.    Street   is    District    Clerk. 

+Bids  will  be  received  until  2:30  p.  m..  Dec. 
2,  by  the  Board  of  Water  Commissioners  at 
.\tlantic  City,  N.  J.,  for  furnishing  in  accord- 
ance with  specifications  on  file  in  the  office 
of  the  water  department,  one  horizontal  single 
cylinder  non-condensing  Corliss  engine.  L 
Van  Gilder  is  Engineer  and  Superintendent. 

New  York. 

^•As  noted  in  our  last  issue  bids  are  being 
asked  until  noon.  Dec.  19,  Col.  W.  'M.  Black, 
U.  S.  Engineer,  Army  Bldg..  39  Whitehall  St.. 
New  York,  for  dredging  and  rock  removal  in 
Bronx  River.  N.  Y..  and  in  East  Chester 
Creek.  N.  Y.  The  work  in  the  Bronx  River 
is  divided  into  seven  sections.  The  amount  of 
material  to  be  removed  from  the  seven  sec- 
tions is  estimated  at  185  cu.  yds.  of  ledge  rock, 
to  secure  a  depth  of  6  ft.  at  mean  low  water, 
and  28.000  cu.  yds.  of  material  other  than 
ledge  rock  to  secure  a  depth  of  4  ft.  at  mean 
low  water.  The  material  to  be  removed  for 
East  Chester  Creek  is  estimated  at  1,.500  cu 
yds.  of  ledge  rock  and  25,000  cu,  yds,  of  other 
material. 

^•Bids  will  be  received  3  p.  m..  Dec.  14. 
by  T.  E.  McGarr.  Secy..  State  Commission  in 
Lunacy,  Albany,  N.  Y..  for  the  alterations  in 
main  building,  construction,  including  plumb- 
ing and  electric  work  at  Long  Island  State 
Hospital,  Brooklyn,  N.  Y. 

^Bids  will  be  received  until  noon,  Dec.  27, 
by  George  Cromwell,  President  of  the  Bor- 
ough of  Richmond,  New  York  City,  for  fur- 
nishing all  the  necessary  labor  and  material  for 
the  construction  of  steam  boilers  and  appur- 
tenances of  the  Clifton  Destructor,  Borough 
of  Richmond,  City  of  New  York. 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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•|«Bids  will  be  received  until  noon,  Dec.  2, 
by  Calvin  Tomkins,  Commissioner  of  Docks, 
Borough  of  Manhattan,  New  York  City,  for 
furnishing  all  the  labor  and  materials  re- 
quired for  the  repairs  to  the  municipal  ferry- 
boat  "Richmond." 

+Bids  will  be  received  until  noon,  Dec.  1, 
by  Brigadier-General  William  Vcrbcck,  Al- 
banv.  X.  Y.,  for  metal  filing  cases.  Franklin 
B.  Ware.  Albany,  N.  ¥.,  is  State  .\rchitect. 

North  Carolina. 

+Biils  will  be  received  until  noon,  Dec.  12, 
by  W.  J.  Hales,  City  Clerk,  Morehead  City, 
N.  C.  for  the  construction  of  1,000  ft.,  more 
or  less,  of  concrete  retaining  wall  at  that 
place. 

Ohio. 

+Bids  will  be  received  until  noon,  Dec.  7. 
by  the  Board  of  Trustees  of  the  Ohio  State 
University,  Columbus,  O.,  for  furnishing  all 
material  and  labor  for  the  erection  of  a 
library  at  the  Ohio  State  University.  Allen 
&  Collens,  6  Beacon  St.,  Boston,  Mass.,  are 
the  arcliitects.  Carl  E.  Steeb  is  Secy,  of  the 
Board. 

+Bids  will  be  received  until  noon,  Dec.  12. 
by  the  Director  of  Public  Service  of  Cleve- 
land, O.,  for  furnishing  and  erecting  in  the 
engine  house  at  the  new  Kirtland  Pumping 
Station.  Cleveland,  two  vertical  triple  ex- 
pansion pumping  engines  which  would  have 
a  capacity  of  25,000,000  gals,  of  water  in 
twenty-four  hours.  Ira  O.  Hoffman  is  sec- 
retary to  Director  of   Public  Service. 

4»Bids  are  asked  until  11  a.  m.,  Dec.  19,  by 
Capt.  F.  W.  Alstaeter.  U.  S.  Engineer,  Wheel- 
ing. W.  Va.,  for  furnishing  and  erecting 
leaves  for  two  bear  trap  weirs  of  Dam  No.  26, 
Ohio  River.  The  site  for  the  work  of  erec- 
tion is  in  the  Ohio  River  about  8  miles  below 
Gallipolis,  O.,  on  tlie  Ohio  River  division  of 
the  Baltimore  &  Ohio  R.  R.  The  site  of  Dam 
No.  26  is  accessible  by  boat,  and  there  is  a 
railroad  siding  to  the  government  grounds 
called  "Dam  26,  Ohio  River."  The  approxi- 
mate quantities  of  material  for  each  bear-trap 
weir  are  as  follows :  Structural  steel.  286.- 
550  lbs.:  bolts,  etc.,  9,300  lbs.;  iron  castings. 
4,115  lbs.:  steel  castings,  10,200  lbs.;  and 
bronze,  550  lbs. 

It  is  stated  that  a  large  proportion  of  the 
work  on  the  park  improvements  which  the 
city  of  Cleveland,  O.,  is  now  in  a  position  to 
carrv  out  w'ith  the  funds  derived  from  the  re- 
cent' sale  of  $50,000  park  bonds,  will  be  done 
by  city  labor  direct  instead  of  by  contract. 
The  grading  work  at  Washington  park  will  be 
doneby  contract  and  bids  are  now  being  called 

Oklahoma. 

•J«Bids  will  be  received  until  3  p.  m.,  Dec. 
28,  by  Tames  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  installation  of  a  gas  piping  system  and 
a  conduit  and  wiring  system  in  the  United 
States  Post  Office  at  Oklahoma  City,  Okla. 

^Bids  will  be  received  until  3  p.  m.,  Dec. 
23.  by  Tames  Knox  Taylor,  Supervising  Archi- 
tect. Treasury  Department,  Washington,  D.  C. 
for  the  installation  of  a  heating  and  ventilat- 
ing apparatus  in  the  United  States  Post  Office, 
Oklahoma  City,  Okla. 

Oregon. 

•f-Bids  will  be  received  until  4  p.  m.,  Dec. 
13,  bv  the  Water  Board,  Portland,  Ore.,  for 
furnishing  200  fire  hydrants,  f.  o.  b.  cars  Port- 
land, Ore.  Specifications  and  form  of  pro- 
posal can  be  obtained  at  the  office  of  D.  D. 
Clarke,  Cit\'  Hall.  Portland,  engineer  of  the 
water  board.  Frank  T.  Dodge  is  Supt.  of 
the   Board. 

The  Warrenton  Development  League  of 
Warrenton,  Ore.,  has  taken  action  looking  to 
the  dredging  of  Skipanon  Creek  from  the  cen- 
ter of  the  Columbia  River  channel  down  the 
creek  a  distance  of  at  least  a  mile.  The  cost 
is  estimated  at  $-50,000.  - 

Pennsylvania. 

M.  P.  Wells  &  Co.,  Philadelphia,  Pa.,  has 
been  awarded  the  contract  for  constructing  the 


new  U.  S.  post  office  building  in  Chambers- 
burg,  Pa.  Work  is  to  be  completed  by  Jan. 
1,  1912. 

The  State  Department  has  granted  charters 
for  eight  electric  companies  formed  to  ope- 
rate in  portions  of  Berks  and  Montgomery 
counties.  .All  of  the  charters  were  granted  to 
concerns  formed  by  the  Rigg  interests  of 
Reading,  which  obtained  charters  for  eight 
companies  last  week.  The  charters  issued 
were:  Edison  Electric  of  Pottstown ;  Edison 
Electric  of  Birdsboro,  Union  Township,  On- 
telaunee  Township,  Lower  Pottsgrove  Town- 
ship, Upper  Pottsgrove  Township,  Bern 
Township  and  Robeson  Township :  capital  of 
each  $5,000.  Walter  A.  Rigg  is  Treasurer  of 
all  of  the  companies. 

Bids  were  opened  Nov.  23  by  the  city  of 
Philadelphia  for  street  cleaning  for  1911,  re- 
moval of  garbage  and  snow  removal.  For 
street  cleaning  Edwin  H.  Vare,  Philadelphia, 
the  present  contractor,  was  the  only  bidder, 
his  bid  amounting  to  $1,340,000.  For' an  addi- 
tional $32,000  Mr.  Vare  offered  to  fulfill  all 
requirements  of  present  specifications  and  sup- 
pletnent  that  work  by  using  high-pressure 
flushing  machines  twice  a  week  on  all  asphalt 
and  wood  block  paved  streets,  and  one  such 
machine  daily  in  Walnut.  Chestnut  and  .Arch 
Sts..  and  two  such  machines  daily  in  Market 
St.  between  the  Delaw-are  and  Schuylkill  riv- 
ers. If  the  use  of  "squegec"  sweeping  ma- 
chines, combined  sprinklers  and  sweepers, 
were  required  to  be  used  throughout  the  city 
for  cleaning  the  streets  in  place  of  hand 
brooms,  Contractor  Vare  asked  $1,460,000,  or 
an  increase  of  $161,000,  as  compared  with  this 
year's  street  cleaning  contract.  For  the  re- 
moval of  garbage  next  year  the  Penn  Reduc- 
tion Co.,  which  holds  the  contract  this  year  for 
$-197,988.  asked  $510,000,  and  was  the  only  bid- 
der for  the  work.  Edwin  H.  Vare  and  James 
Irvin  were  the  only  bidders  for  next  w-inter's 
snow  removal  contracts.  Vare's  bid  was  as 
follows :  Double  team  to  manholes  and 
dumps.  5  cu.  yd.  loads.  $1.14  each  ;  2  cu.  yd. 
loads,  94  cts  each,  and  single  team.  1  cu.  yd. 
loads,  30  cts.  each.  Irvin's  bid  was  $3.20,  $2.10, 
$4.05,  $1.60.  $1.23  and  85  cts..  respectively.  The 
city's  bills  for  snow  removal  last  winter 
amounted  to  about  $02,000. 

Virginia. 

+Bids  W'ill  be  received  until  4  p.  m.,  Dec.  1, 
by  W.  P.  Knowles,  Supt.  Committee  011  Light, 
Richmond,  Va..  for  furnish in.g,  operating  and 
repairing  and  maintaining  1.200  incandescent 
mantle  street   lights  in   the  city. 

Washington. 

4«Bids  will  be  received  until  10  a.  m..  Dec. 
2  by  Board  of  Public  Works,  C.  B.  Bagley, 
Secy.,  Seattle,  Wash.,  for  the  construction  of 
a  steel  picket  fence  around  the  Green  Lake 
Low  Service  Reservoir. 

The  Scandinavian-.Amcrican  Dredging  Co., 
of  Seattle,  Wash.,  has  been  incorporated  with 
a  capital  stock  of  $300,000.  the  incorporators 
being  O.  H.  Holdsworth  and  W.  L.  Hunter. 

The  city  of  Seattle  on  Nov.  8  voted  $1,7.50.- 
000  for  w'ork  on  the  Lake  Washington  Canal, 
for  improvement  of  the  Duwamish  River,  and 
for  puljlic  dock  work. 

Wisconsin. 

•J«Bids  will  be  received  until  10  :-30  a.  m., 
Dec.  5,  by  Department  of  Public  Works,  Mil- 
w'aukee.  Wis.,  for  the  necessary  labor  and  ma- 
terial for  constructing  a  puniphouse  and  laun- 
dry for  the  Municipal  tubercular  hospital  in 
the  town  of  Wauwatosa. 

The  following  bids  were  received  Nov.  23 
by  Lt.  Col.  Graham  D.  Fitch,  U.  S.  Engineer, 
Duluth,  Minn.,  for  building  part  of  rubble 
mound  breakwater  at  Superior  Entry.  Wis., 
(1)  standing  for  bid  per  2,000  lb.  ton  lor  ■5'7,- 
200  tons  of  quarry  run  of  stone  delivered  in 
place  in  breakwater  and  (2)  for  30,800  tons 
of  stone  weighing  not  less  than  10  tons  each, 
and  (3)  total :  Great  Lakes  Dredge  & 
Dock  Co.,  Chicago.  111.  (recommended 
for      acceptance),    (1)    $1.6-5,    C2)    $1.6-5,    (3) 


$145,200;  A.  G.  Osnian,  Duluth,  Minn.,  (1) 
$1.2.5,  (2)  $2.70,  (3)  $154,660;  Buffalo  Dredg- 
ing Co.,  Buffalo,  N.  Y.,  (1)  $2.00.  (2)  $2.50, 
(3)  $191,400. 

The  bid  of  .Alex.  Sang,  Duluth,  Minn.,  for 
rebuilding  pierhead  to  breakwater  at  .■\shland. 
Wis.,  has  been  recommended  for  acceptance 
by  the  U.  S.  Engineer  at  Di^luth.  The  total 
amount  of  the  bid  was  $7,874,  which  includes 
2,925  tons  of  rock  delivered  in  place  at  $1.25 
per  ton,  and  $4,218  for  the  crib  and  piles  com- 
plete in  place. 

Canada. 

+Bids  will  be  received  until  noon,  Jan.  3, 
by  Alexander  Johnson.  Deputy  Minister  of 
Marine  and  Fisheries  Dept.,  Ottawa,  Can.,  for 
the  construction  of  a  buoy  depot  at  Prince 
Rupert,  B.  C.  The  wage  schedule  for  a  9- 
honr  day,  which  the  contractor  will  be  re- 
quired to  pay,  is  as  follows :  Concrete 
workers,  $3.00 ;  carpenters,  $5.00 ;  blacksmiths, 
$4.50;  painters,  $5.00;  plumbers,  $5.50;  brick- 
layers, $6.00:  engineers,  $4.-50 ;  firemen,  $3.00; 
machinists,  $4.50;  laborers,  $3.00.  The  work 
consists  of  the  erection  of  a  buoy  shed  and 
machine  shop,  power  house  and  reinforced 
concrete  chimney,  carbide  stone,  stone  house, 
offices,  dwellings,  etc. ;  the  installation  of 
drainage  and  water  systems,  the  storage  of 
machinery  delivered  by  the  department  and 
the  erection  of  a  traveling  crane  of  20  tons 
capacity.  The  wharf  to  be  erected  is  405  ft. 
long  and  40  ft.  wide,  with  an  additional  width 
of  15  ft.  over  105  ft.  of  its  length.  The  wharf 
is  to  consist  of  concrete  piles,  and  these  after 
having  been  driven  in  are  to  be  carried  up 
as  columns  erected  in  place  and  braced  with 
horizontal  and  diagonal  members. 

+Bids  will  be  received  until  11  a.  m.,  Dec. 
1.5.  by  Chairman  of  the  Board  of  Control, 
Winnipeg,  Man.,  for  furnishing  an  electric 
traveling  crane.  M.  Peterson  is  Secy,  of  the 
Board. 

4"Bids  will  be  received  until  4  p.  m..  Dec. 
12,  by  R.  C.  DesRochers,  Secy,  of  Depart- 
ment of  PuTjHc  Works,  Ottawa,  Ont.,  for 
the  fittings,  Toronto  Central  Postoffice.  Plans 
and  specifications  mav  be  obtained  at  the  of- 
fice of  T.  A.  Basting's,  Clerk  of  Works,  Pos- 
tal Station  "F,"  Toronto. 

+Bids  will  be  received  until  1 1  a.  m.,  Dec. 
j5,  by  the  Chairman  of  Board  of  Control, 
Winnipeg.  Man.,  for  furnishing  .500  k.  w. 
motor  generator  sets.  M.  Petersson  is  Secy. 
of  the  Board. 

An  agreement  has  been  entered  into  between 
Dominion  Government  and  the  Vancouver 
Drydock  &  Shipbuilding  Co.,  of  Vancouver, 
B.  C.  whereby  the  latter  will  undertake  the 
construction  of  a  drydock  at  Roche  Point  on. 
Burrad  Inlet,  and  near  Vancouver,- at  a  cost 
of  $1,214,154.  The  work  is  to  be  started  with- 
in six  months  and  finished  by  Dec.  1,  1912.  L. 
Thompson  is  President  and  Frank  Bennett. 
Jr..  is  Secretary. 

Mexico. 

Extensive  improvements  are  planned  by  the 
Mexican  Government  for  the  harbors  which 
the  new  line  of  the  Southern  Pacific  R.  R. 
of  Mexico  will  reach.  The  ports  expected  to 
receive  important  benefit  from  the  construc- 
tion of  the  road  are  Guaymas,  Topolobampo, 
Altata  and  Mazatlan.  The  government  has 
already  adopted  plans  and  awarded  contracts 
for  extensive  harbor  improvements  at  Ma- 
zatlan  and  Guaymas.  The  proposed  works 
involve  an  expenditure  of  more  than  $15,000,- 
000  Mexican  money.  The  surveys  are  now  be- 
ing made  preliminary  to  starting  construction 
work  on  the  breakwaters.  It  is  planned  to 
carry  on  the  work  at  both  Mazatlan  and  Guay- 
mas at  the  same  time.  The  Pacific  port  of 
Manzanillo,  which  is  reached  by  the  branch 
line  of  the  National  Railways  of  Mexico,  is 
also  to  be  still  further  improved  by  the  gov- 
ernment by  the  construction  of  a  second 
breakwater  that  will  project  from  the  eastern 
side  of  the  bay.  and  the  erection  of  another 
large  wharf.  The  proposed  improvements 
will  cost  about  $6,000,000  Mexican  money,  the 
government  having  already  appropriated  that 
sum  for  vhe  purposes  named. 


Items  marked  thus  -J*  indicate  work  now  open  for  bids. 
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Colorado. 

The  Park  Board,  Demer,  Colo.,  has  ordered 
that  all  wooden  bridges  spanning  the  City 
Ditch  in  Washington  Park  be  replaced  by  re- 
inforced concrete  structures. 

Connecticut. 

The  City  Plan  Commission.  Hartford, 
Conn.,  has  decided  in  favor  of  the  construc- 
tion of  a  bridge  connecting  Riverside  St.  with 
Pope  Park.  Frederick  L.  Ford  is  City  Engi- 
neer. 

Florida. 

^Bids  will  be  received  until  Dec.  5  by  John 
C.  Calhoune,  Clerk  of  the  County  Commis- 
sioners, Perry,  Fla.,  for  the  construction  of  a 
steel  bridge  over  the  Econfenee  River.  Con- 
tract will  also  be  let  at  the  same  time  for  ap- 
pro.ximately  800  sq.  yds.  of  cement  sidewalks 
at  the  court  house. 

Idaho. 

The  Lewiston  Concord  Bridge  Co..  Asotin. 
Idaho,  has  been  incorportaed  with  a  capital 
stock  of  $100,000.  The  incorporators  are  Ed- 
gar L.  Libby.  George  W.  Bailey  and  Charles 
F.   McDonald,   of   Lewiston,   Idaho 

Illinois. 

The  Joliet  Bridge  Co.,  Joliet.  111.,  according 
to  advices  from  Peoria,  111.,  has  been  awarded 
the  contracts  for  the  construction  of  two  new 
liridges  in  Radnor  and  Logan  townsliips  as 
follows  :  The  first,  the  Section  20  bridge  bids 
were  as  follows :  Big  T  Rail  Co.,  Elmwood. 
$1,905;  Joliet  Bridge  Co.,  Joliet,  $1,674;  Burn- 
ham  &  ives,  Bloomington,  $1,748;  Wm.  Drim- 
mon  &  Son,  Galesburg,  $1,950;  Illinois  Steel 
Bridge  Co.,  $1,900 :  Edward  Coonev,  Tremont, 
$1,680;  Missouri  Bridge  Co.,  St.  Louis,  $2,080. 
The  bids  for  Section  .30  bridge  were:  Missouri 
Bridge  Co.,  $2,881;  W.  Drinnin,  $2,447;  Illi- 
nois Steel  Bridge  Co.,  $2,700;  Big  T  Rail 
Bridge  Co.,  Elmwood,  $2,619 ;  Edward  Conev. 
$2,240;  The  Joliet  Bridge  Co.,  $2,174;  Buni- 
ham  &  Ives,  $2,300;  Miller  Bros..  Peoria, 
$2,699, 

Following  are  the  low  bids  and  bidders 
as  opened  by  B.  J.  Mullaney,  Commissioner  of 
Public  Works,  City  of  Chicago,  Room  705. 
City  Hall,  for  the  renewal  of  end  floor  beams 
and  end  floor  panels  of  the  Clark  St.  bridge, 
over  the  Chicago  River:  Stroebel  Steel  Con- 
struction Co.,  98  Jackson  Boul.,  total  $3,690; 
Kettler,  Elliott  Erection  Co.,  112  S.  Clark  St.. 
total  $4,595.  Itemized  bids  of  low  bidders  are 
as  follows,  furnishing  all  materials,  tools,  la- 
bor and  appliances  necessary  for  renewing  the 
end  floor  beams,  sidewalk  brackets,  steel 
stringers,  guard  angles,  etc.,  $2,070;  oak  tim- 
ber furnished  and  built  in  place,  including  all 
necessary  bolts,  washers,  lag  screws,  etc.,  $240 ; 
(3,1100  ft.  B.  M.  app.)  wliitc  pine  timber  fur- 
nished and  built  in  place,  including  all  neces- 
sary bolts,  washers,  spikes,  nails,  etc.,  (2,000 
ft.  B  M.  approximate),  $120;  yellow  pine  tim- 
ber furnished  and  built  in  place,  spikes,  bolts, 
etc.  (900  ft.  B.  M.  approximate).  $540;  creo- 
soted  wood  block  pavement,  furnished  and 
laid  complete.  (1.30  sq.  yds.  approximate). 
$650;  additional  steel  and  iron,  not  shown  on 
plans  and  not  included  in  lump  sum  bid,  built 
in  place,  $100.     Bids  opened  Nov.  23,  1910. 

Board  of  Supervisors,  Springfield,  111.,  have 
awarded  a  contract  to  Frank  Miller  at  $3,490 
for  the  construction  of  a  bridge  across  Spring 
Creek,  northwest  of  the  city. 

The  bridge  over  the  Salt  Creek  on  the  Illi- 
nons  Central  R.  R.,  near  Maynerville,  III.,  was 
recently  destroyed  by  fire  and  immediate  steps 
will  be  taken  toward  its  reconstruction  The 
structure  was  .327  ft.  long  .nnd  mst  nlmul 
$3,500. 

Indiana. 

The  contract  for  the  construction  of  the 
concrete  bridge  at  Paoli,  Ind..  was  let  Nov.  21 
to  the  International  Steel  &  Iron  Construction 


Co.,  Evansville,  Ind.,  at  $2,062.     A.  B.  Horn  is 
County  Auditor. 

Earl  Sparks  of  Kirhlin,  Ind.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners at  Lebanon,  Ind.,  for  the  repair  of 
Prairie  Creek  bridge  at  Thorntown,  for  $1,097. 
Bids  were  opened  Nov.  21. 

Iowa. 

.Advices  from  Iowa  City,  la.,  state  that  a 
contract  for  the  construction  of  a  steel  bridge 
over  the  Iowa  River  near  the  village  of  Lone 
Tree,  was  awarded  the  Des  Iiloines  Bridge 
Co.,  Des  Moines,  la.,  at  $8,900. 

Citizens  and  business  men  of  Council  Bluffs 
and  Omaha  have  been  invited  to  attend  a 
meeting  to  be  held  by  the  West  Council  Bluff.S) 
la..  Improvement  Club  to  discuss  the  matter 
of  constructing  a  new  bridge  to  connect  the 
Bluffs  with  Omaha. 

Kansas. 

•J»Bids  will  be  received  until  Nov.  30  by  the 
Board  of  Plevna  Township,  Reno  County, 
Kan.,  for  the  construction  of  a  concrete  bridge 
including  a  total  of  22  cu.  yds.  of  concrete. 
J.  E.  Davis  is  Clerk.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  County  Engi- 
neer, Hutchinson,  Kan. 

•J»Bids  will  be  received  until  Nov.  30  by  the 
Board  of  Haven  Township.  Reno  County, 
Kan.,  for  the  construction  of  two  reinforced 
concrete  bridges,  including  a  total  of  .58  cu. 
yds.  of  concrete.  E.  L.  Mounts  is  Clerk.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  County  Engineer,  Hutchinson,  Kan. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
bv  J.  W.  Niehaus,  County  Clerk,  Leavenworth. 
Kan.,  for  the  construction  of  a  bridge  known 
as  the  Fulcher  Bridge.  Plans  and  specifica- 
tions can  be  obtained  of  the  County  Engineer 
or  Clerk. 

The  contract  for  the  construction  of  a  .50 
ft.  concrete  arch  bridge  over  Switzer  Creek, 
in  Burlingame,  Kan.,  was  awarded  to'  the  To- 
peka   Bridge  &  Iron  Co.,  at  $2,145. 

Commissioners  of  Pawnee  County,  Kansas, 
have  awarded  a  contract  to  the  Topeka  Bridge 
&  Iron  Co.  for  the  construction  of  an  80  ft. 
reinforced  concrete  arch  bridge  over  the  Paw- 
nee River  near  Rozel,  Kan. 

Maryland. 

•{•Bids  are  asked  by  Henry  G.  Shirley, 
County  Roads,  Engineer,  Towson,  Md.,  until 
noon,  Dec.  8,  for  rebuilding  the  bridge  over 
Back  River  on  Eastern  Ave.,  Baltimore  Coun- 
ty. Certified  check  for  $1,000  required  with 
bid.  Official  advertisement  will  be  found  else- 
where in  this  issue. 

Michigan. 

.■\  meeting  was  held  in  Grosse  Pointe  Town- 
ship, Mich.,  to  decide  on  the  matter  of  raising 
$2,0O0  for  the  construction  of  a  bridge  on  the 
Cadieux  road. 

City  of  Escanaba,  Mich.,  at  a  recent  election 
voted  to  issue  bonds  amounting  to  $40,000  for 
the  construction  of  a  new  steel  and  concrete 
tiridge  across  the  Escanaba  River  at  Wells. 

Minnesota. 

At  the  spring  election,  Duluth,  Minn.,  the 
matter  of  issuing  $90,000  of  bonds  for  the 
construction  of  a  new  bridge  on  E,  Fourth  St. 
will   be  voted  upon. 

Missouri. 

•{•Board  of  Supervisors,  Springfield.  Mo., 
will  receive  bids  until  2:30  p.  m.,  Dec.  6,  for 
the  construction  of  five  bridges  to  be  located 
as  follows:  Santa  Margarita  River,  Los 
Flores  Creek,  San  Onofre  Creek,  south  branch 
of  San  Mateo  Creek  and  the  main  channel  of 
San  Mateo  Creek.  The  five  bridges  are  to 
have  wooden  pile  approaches,  combination 
wood  and  steel  bodies  and  cylinder  piers  of 
'teel  and  concrete. 

An   order   signed   Nov.    11    by   the   Supreme 


CTourt  grants  the  city  of  Columbia  6  months' 
time  in  addition  to  that  already  set  aside  for 
the  construction  of  the  bridge  across  the  Co- 
lumbia  Canal. 

The  Stone  County  Court,  according  to  in- 
formation received  from  Galena,  Mo.,  has 
awarded  a  contract  to  the  Western  Bridge  Co.. 
Kansas  City,  at  $12,000  for  the  construction 
of  a  bridge  across  the  James  River  at  Galena. 

The  Missouri  Pacific  Ry.  is  considering  re- 
placing all  wooden  bridges  on  the  system  with 
steel. 

Subscriptions  are  now  being  collected  at 
New  Bloomfield,  Mo.,  for  the  construction  of 
the  new  bridge  over  the  Town  Creek. 

New  York. 

^•Bids  will  be  received  until  2  p.  m.,  Dec.  6. 
by  Kingsley  L.  Martin,  Commissioner  of 
Bridges,  Department  of  Bridges,  13-21  Park 
Row,  New  York  City,  for  furnishing  and  de- 
livering wood  paving  blocks  to  3d  .Ave.,  145th 
St.  and  City  Island  bridges. 

State  Superintendent  of  Public  Works  Ste- 
vens. .iMbany,  N.  Y.,  has  awarded  a  contract, 
under  Barge  Canal  Contract  No.  82.  for  the 
construction  of  new  highway  bridge  super- 
structures over  the  Erie  Canal  west  of  the 
Genesee  River  in  Rochester,  to  the  Groton 
Bridge  Co..  Groton,  at  $28,841. 

North  Dakota. 

^•Bids  will  be  received  until  noon  of  Dec.  7 
In-  .\rthur  G.  Lewis,  Auditor  of  Cass  County. 
Fargo,  N.  D.,  for  the  repair  of  the  32  ft. 
bridge  between  Sections  4  I^ke  and  32 
Rochester  Townships  and  the  80  ft.  bridge  be- 
tween Sections  3  Lake  and  34  Rochester 
Townships. 

Ohio. 

^Bids  will  be  received  until  Nov.  30  by 
the  County  Commissioners  at  Cleveland,  0.. 
for  the  preliminary  work  of  the  High  Level 
Bridge  to  span  the  Cuyahoga  Valley.  Frank 
R.  Landers.  County  Surveyor.  The  work  will 
include  a  series  of  borings  at  points  on  River 
Road,  N.  W.,  and  Merwin  St.,  N.  W. 

^•Bids  will  be  received  until  11  a.  ni.  Dec. 
17,  by  the  Board  of  Commissioners,  Cleve- 
land, O.,  for  the  construction  under  Report 
No.  2734.  of  plank  floor  on  the  Brighton  Via- 
duct in  Brooklyn  Township.  Frank  R.  Lan- 
der is  County  Surveyor. 

County  Court  has  instructed  the  County 
Highway  Engineer  to  let  a  contract  to  the 
Canton  Bridge  Co.  for  the  construction  of  a 
bridge  in  Washington  Park,  Jefferson  City,  O. 

.Advices  from  Miami,  O.,  state  that  a  con- 
tract has  been  awarded  the  Champion  Bridge 
Co.  for  building  two  iron  bridges  over  Snake 
Creek  and  Little  River,  to  replace  the  oirt 
wooden    structures. 

City  Engineer's  department  of  Cincinnati. 
O.,  has  completed  plans  for  the  construction 
of  the  Gilbert  Ave.  viaduct.  The  drawings 
provide  for  a  concrete  and  steel  structure  900 
ft.  long  with  60  ft.  roadway  resting  on  30 
solid  concrete  piers,  forming  that  number  of 
arches.  About  $.540,000  has  been  secured  and 
about  $200,000  is  still  needed  for  the  work. 

The  Canton  Bridge  Co..  of  Canton,  O.,  has 
been  awarded  the  contract  in  Ottawa,  Kan.. 
for  repairing  bridges  for  $1,190  The  work 
includes  cleaning,  painting,  adjusting  and  re- 
pairing Main  St.  and  Locust  St.  bridges.  G 
A.  Marcell  is  Citv  Clerk.  Bids  were  opened 
Nov.   16. 

The  County  Commissioners  at  Cincinnati. 
O..  referred  a  petition  for  the  construction  of 
a  new  concrete  bridge  in  Sharonville,  on  the 
road  that  leads  from  Reading  Road  to  Blue 
Ash,  to  the  county  engineer  for  report 

Oregon. 

The  Oregon  Ry.  &  Navigation  Co.  wishes 
to  have  certain  streets  on  the  east  side  of 
Portland,  Ore.,  vacated  so  as  to  give  access  to 
its  new  steel  bridge  across  the  Willamette 
River. 


Items  marked  thus  •{•  indicate  work  now  open  for  bids. 
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Pennsylvania. 


The  Butler- Passenger  Ry.  has  applied  to  the 
City  Council  of  Butler,  Pa.,  for  a  franchise  to 
construct  a  viaduct  750  ft.  long  on  Center 
.•\ve.,  spanning  the  Bessemer  &  Lake  Krie  and 
the  Baltimore  &  Ohio  R.  R.  tracks  on  Center 
.•\ve.,  connecting  the  main  section  of  the  city. 

South  Carolina. 

4»Bids  will  be  received  until  noon,  Dec.  1, 
by  J.  DeBruin  Kops,  Engineer,  Savannah,  Ga., 
for  strengthening  the  abutment  of  Whale 
Creek  bridge.  Beaufort  County.  S.  C. 

Tennessee. 

•J'Bids  will  be  received  until  noon,  Dec.  1, 
by  Ennis  M.  Douglass,  City  Clerk,  .Memphis, 
Tenn.,  for  furnishing  the  necessary  labor  and 
material  for  the  following  culvert  and  pipe 
work:  Peabody  .Ave.  and  Melrose  St. :  1,630 
lin.  ft.  concrete  culvert,  1.50  lin.  ft.  concrete 
culvert  rebuilt,  15  inlets,  250  ft.  24-in.  pipe, 
2,000  cu,  yds.  excavation.  The  foregoing  quan- 
tities are  approximate  only,  and  are  introduced 
for  the  purpose  of  comparing  bids.  The  work 
will  be  let  as  a  whole.  Specifications  and  pro- 
files governing  the  above  work  may  be  seen  at 
the  office  of  the  City   Engineer. 


Texas. 

The  Santa  Fe  Ry.  Co.  has  removed  all  ob- 
stacles in  the  way  of  erecting  a  $12,000  viaduct 
over  its  tracks  in  the  city  of  Helton,  Tex. 

The  City  Council  of  Nacogdoches.  Tex.,  and 
the  County  Commissioners  have  agreed  to 
build  two  concrete  bridges,  jointly,  over  the 
Bonita  Creek,  one  at  the  Main  St.  crossing 
near  the  passenger  depot  and  the  other  on 
South  Fredonia  St.  The  contract  for  both 
bridges  will  require  an  expenditure  of  about 
$4,200. 

.\dvices  from  Crandall,  Tex.,  state  that  sev- 
en spans  of  the  Texas  &  Xew  Orleans  R.  R. 
bridge  across  East  Fork,  2  miles  west  of  that 
city,  were  recently  destroyed  by  fire.  Imme- 
diate steps  will  be  taken  for  their  reconstruc- 
tion. 

Virginia. 

The  contract  for  the  construction  of  the 
superstructure  of  the  proposed  viaduct  over 
the  valley  of  Lieutenant  Run  at  Petersburg, 
Va.,  has  been  aw-ardcd  to  the  Roanoke  Bridge 
&  Iron  Co.  .\s  planned  the  structure  will  be 
of  steel  and  concrete,  600  ft.  long,  and  will 
cost  about  $50,000. 

Washington. 

Bids  were  received  by  the  Board  of  Public 


Works,  Seattle,  Wash.,  Nov.  11,  for  the  con- 
struction of  a  drawbridge  across  the  'West 
Water  way  at  Spokane  St.  The  International 
Contract  Supply  Co.  at  $30,044  was  the  lowest 
bidder. 

A  petition  presented  to  the  Board  of  County 
Commissioners  by  State  Representative  from 
Buckley,  Wash.,  to  rebuild  the  bridge  at  that 
place  which  was  recently  washed  out  by  flood 
was  granted. 

West  Virginia. 

.''idvices  from  Ihmtington,  W.  Va.,  state 
that  as  soon  as  the  concrete  piers  and  abut- 
ments are  remodeled  the  Boston  &  Albany 
R.  R.  will  construct  steel  girded  bridges  to 
replace  structures  125  and  126. 
Wisconsin. 

On  Dec.  8  the  city  of  Superior.  Wis.,  will 
call  an  election  to  vote  on  the  matter  of  issu- 
ing $90,000  of  bonds  for  the  erection  of  a  steel 
bridge  across  the  Ncmadji  River  to  connect 
the  Tenth  Ward  with  the  remainder  of  the 
city. 

.At  a  recent  session  of  the  County  Board  at 
Baraboo,  Wis.,  the  matter  of  appropriating 
$10,000  for  the  completion  of  the  bridge 
across  the  Wisconsin  River  at  Springgreen 
was  taken   up. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

^•Bids  will  be  received  until  2  p.  m.,  Dec. 
21.  by  Maj.  J.  B.  Cavanaugh.  U.  S.  Engineer, 
Montgomery,  Ala.,  for  sand  and  gravel. 

Russell  County.  Scale,  .Ma.,  county  seat,  will 
hold  an  election  soon  to  vote  on  the  propo- 
sition of  issuing  bonds  to  the  amount  of  $100,- 
000   for   road   improvements. 

At  a  recent  meeting  of  the  committee  of 
the  Gadsden  Business  Men's  Association,  the 
Gadsden  Real  Estate  Association,  the  Busi- 
ness Men's  Club  of  Attalia,  and  interested  citi- 
zens, plans  were  formulated  for  building  a 
boulevard  from  Gadsden  to  Attalia. 

The  street  committee  of  the  city  council 
of  Birmingham,  Ala.,  has  decided  to  pave  18th 
St.,  from  ."Kvenue  A  to  H.  with  brick. 

Arkansas. 

•J«Bids  will  be  received  until  Dec.  5  by  the 
Board  of  Directors,  District  No,  3,  JefTerson 
County,  Pine  Bluff,  .Ark.,  for  the  construc- 
tion and  repairing  of  approximately  10  miles 
of  gravel  road,  including  the  necessarj'  cul- 
verts, drains,  etc..  in  said  district.  Certified 
check  for  $500  made  payable  to  W.  D.  Hearn, 
Pres.  of  the  Board,  must  accompany  each  bid. 

California. 

The  city  council  of  Oakland,  Cal.,  has  or- 
dered specifications  from  the  city  engineer's 
office  for  the  extension  of  11th  aiid  12th  Sts., 
to  the  water   front. 

The  Glenn  County  Supervisors  at  Willows, 
Cal.,  have  decided  to  open  a  new  road  which 
will  pass  through  the  Marshall  tract.  The 
road  will  be  about  a  half-mile  long. 

The  supervisors  at  Fresno,  Cal..  will  prob- 
ably grant  the  petition  of  Ira  H.  Wixson  for 
the  construction  of  a  public  road,  6%  miles 
west  of  Fresno,  and  running  from  the  N.  W. 
%  of  5-14-19  through  sections  .32  and  29-13-19. 

According  to  advices  from  San  Francisco, 
Cal.,  the  Goetzman  Realty  Co.,  is  having  new 
surveys  made  of  their  Shriners'  canyon  tract 
in  Mill  Valley,  with  a  view  to  opening  up 
new   highways. 

The  Board  of  Supervisors  of  Reading,  Cal., 
has  made  a  contract  to  purchase  from  Dr.  L. 
F,  Dozier  of  .\nderson  the  land  needed  for 
a  right-of-way  to  extend  the  Redding-Ander- 
son  wagon  road  half  a  mile  farther  down  the 
east   side  of  the  railroad. 

The  proposed  election  in  Coronado,  Cal., 
for  the  purpose  of  voting  bonds  in  the  aggre- 
gate amount  of  $1.30.000  for  various  municipal 
improvements  will  be  held  about  the  middle  of 
December.     The   proposed  bonds   are   for  the 


paving  of  Orange  .\ve..  at  an  estimated  cost  of 
$67,000;  for  a  sewer  system  east  of  Avenue  A, 
at  a  cost  of  $17,000:  for  the  enlargement  of  the 
sewer  outlet  from  12  to  18-in..  estimated  cost 
$10,.500;  for*laying  of  sewer  laterals  in  alleys. 
$8,000 ;  improvements  in  the  fire  department, 
including  the  purchase  of  new  apparatus.  $10,- 
000,  and  city  hall,  $15,000. 

Colorado. 

A  petition  has  been  drawn  up  and  will  be 
circulated  in  Trinidad,  Colo,,  for  the  paving 
of  two  miles  of  the  residence  district  streets. 
The  improvement  will  cost  about  $100,000, 

.'\utomobilists  of  Greeley,  Colo.,  coimty  and 
surrounding  towns  are  contemplating  an  or- 
ganization for  the  betterment  of  the  present 
roads  and  the  building  of  new  ones. 

.\  movement  is  on  foot  in  Greeley,  Colo., 
for  the  forming  of  a  paving  district  which 
will  include  10  business  streets  of  the  city.' 

The  state  highway  commission  of  Colorado 
has  urged  the  state  engineer  to  begin  imme- 
diate work  in  surveying  and  establishing  the 
grade  for  the  portion  of  the  Denver-Fort  Col- 
lins state  road  which  lies  in  Boulder  Countj', 
approximately  -30  miles. 

Delaware. 

.Application  has  been  made  to  the  Court  of 
General  Sessions  at  Wilmington,  Del.,  by  resi- 
dents of  Brandywine  hundred  for  the  appoint- 
ment of  a  commission  to  condemn  certain 
lands  for  a  proposed  road  to  extend  from 
Faulk  road  to  an  extension  of  the  Boulevard. 

Florida. 

Citrus  County.  Inverness,  Fla.,  county  seat, 
has  voted  bonds  to  the  amount  of  $150,000  for 
the  improvement  of  roads. 

The  Engineering  &  Paving  Co.,  of  Jackson- 
ville. Fla..  has  been  awarded  the  contract  by 
the  County  Commissioners  at  Jacksonville  for 
paving  8  roads,  aggregating  about  20  miles, 
with  brick,  to  a  width  of  15  ft.  Bids  were 
opened  Nov.  1.  G.  L.  Barnard,  Jacksonville, 
is  County  Engineer. 

Georgia. 

The  City  Council  of  Macon,  Ga.,  has  passed 
a  resolution  for  paving  portions  of  First,  Sec- ' 
ond  and  Fourth  Sts. 

Citizens  of  Hancock  County.  Spartr.,  Ga., 
county  seat,  have  voted  bonds  in  the  sum  of 
$60,000  for  good  roads. 

The  City  Council  of  Macon,  Ga.,  has  avvard- 
ed  the  contract  for  the  paving  of  44  additional 
blocks,  involving  14  streets,  while  12  blocks 
have  just  been  paved,  to  the  Southern  Paving 


Co.,  for  approximately  $300,000.  Vitrified  brick 
is  to  .be  used  and  it  will  be  laid  for  $2.08  per 
sq.  yd.  Every  street  leading  from  the  center 
of  the  cit}'  will  be  paved  to  the  city  limits. 

Illinois. 

The  city  officials  of  Sheldon,  III,  contem- 
plates macadamizing  Grove  St.,  and  Center 
St.  The  contract  will  be  awarded  this  winter 
so  that  work  can  be  begun  early  in  the  spring. 
The  paving  will  be  14  ft.  wide.  R,  F.  Meyers 
is  mayor. 

The  Board  of  Local  Improvements  of  Pe- 
oria, 111.,  has  passed  an  ordinance  providing 
for  the  paving  of  South  St.,  with  brick  to  a 
width  of  30  ft.,  from  Adams  to  Water  Sts. 

The  City  Counicl  of  Eatavia,  111.,  has  been 
petitioned  for  the  paving  of  Wilson  St. 

A  petition  has  been  circulated  in  Maroa,  111., 
for  the  opening  of  a  new  road  beginning  half 
a  mile  east  and  one-fourth  north  of  Ospur 
'and  running  north  on  the  half  section  line 
connecting  with  a  road  at  a  point  about  two 
miles  north  of  the  starting  point. 

The  Board  of  Local  Improvements  of 
Freeport,  111.,  is  considering  street  paving 
work  for  next  year.  Estimates  on  certain 
jobs  have  been  drawn  up  by  the  City  Engi- 
neer and  the  board  will  decide  upon  next 
year's  plans.  Contracts  will  be  let  about  the 
first  of  January  for  the  spring  and  summer 
work. 

The  Board  of  Local  Improvements  of  Cairo, 
111.,  has  ordered  estimates  for  a  number  of 
street  improvements.  The  new  streets  to  be 
improved  are  as  follows:  15th  St.,  from 
Commercial  Ave.  to  Cedar  St.,  brick  pave- 
ment; 20th  St.,  from  Ohio  to  Walnut  St.,  brick 
pavement:  West  34th  St.,  from  Washington 
.\ve.  to  the  Big  Four  tracks,  filling;  when  the 
street  is  filled  another  order  will  be  made 
for  extending  the  brick  paving  from  Washing- 
ton Ave.  west;  Holbrook  Ave.,  from  24th  to 
28th  Sts.,  filling;  all  streets  between  27th  and 
33d  Sts..  filling. 

The  Board  of  Local  Improvements  of  Chi- 
cago, 111.,  is  preparing  a  program  for  paving 
the  central  business  district,  extending  from 
Kinzie  to  12th  St.,  and  from  Canal  St,  to  the 
lake.  The  board  has  also  sanctioned  the  im- 
provement of  5th  .\ve.,  Clark  St.  and  Wabash 
Ave.  Other  improvements  planned  are  the 
paving  of  Randolph  St.  and  parts  of  Wash- 
ington. Monroe,  Sherman  and  Congress  Sts. 

Mayor  George  W.  McCaskrin  of  Rock 
Island,  111.,  has  urged  the  early  improvement 
of  the  Ninth  and  12th  St.  roads  from  18th 
.Ave.   to  the   Rock   River.      Ninth   St.   will  be 
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resurfaced  at  an  estimated  cost  of  $4,000,  and 
12th  St.  will  be  macadamized  for  a  distance 
of  about  two  miles. 


Indiana. 

•J«Bids  will  be  received   until 


1   p.  m.,  Dec. 

Williamsport, 
gravel  road  in 
is  Auditor  of 


19,  by  County  Commissioners, 
Ind.,  for  the  construction  of  a 
Pine  Township.  R.  L.  Winks 
Warren  County. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec.  6, 
by  Commissioners  of  Marion  County,  Ind.. 
at  Marion,  for  the  construction  of  ."i  gravel 
roads.     A.  Y.  Stout  is  Auditor. 

J.  W.  Sullivan  of  Alexandria,  Ind.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners at  Anderson,  Ind.,  for  the  construc- 
tion of  Charles  L.  Webb  gravel  road  for 
$3,875.  The  work  will  include  grading,  drain- 
ing and  graveling.     Bids  were  opened  Nov.  2'2. 

Henry  Pothast  has  secured  the  contract 
from  the  board  of  public  works  of  Indianap- 
olis, Ind.,  for  the  construction  of  a  gravel 
roadway  in  the  alley  north  of  Lowell  .^ve. 
Bids  were  opened   Nov.  23. 

J.  D.  Hoss  of  Indianapolis.  Ind.,    has  been 
■  awarded  the  contract  by  the  board  of  public 
works   of   that   city   for  constructing   curb  on 
Morris  St.  Nov.  23. 

Iowa. 

The  City  Council  of  Sioux  City,  la.,  has 
adopted  a  resolution  for  the  paving  of  the 
cross  streets  from  (jth  St.,  tp  14th  St.,  inclusive, 
between   Pearl  and  Jackson  Sts. 

The  contract  for  constructing  sidewalks  in 
various  parts  of  Sioux  City,  la.,  has  been 
awarded  to  P.  C.  Hansen  &  Co.,  for  $0.12 
per   ft. 

Cit>  Engineer  Keys  C.  Gaynor  of  Sioux 
City.  la.,  is  making  plats  for  the  changing  and 
re-establishing  of  street  grades  in  Cole's  ad- 
dition. 

City  Engineer  Wilson  of  Mason  City,  la., 
has  surveyed  and  cross  sectioned  for  9,000 
lin.  ft.  of  street  for  proposed  paving  which  the 
council  expects  to  pass  upon  this  winter. 

A  river-to-river  .road,  to  parallel  the  Keo- 
kuk &  Western  Railroad  from  Keokuk  to 
Nebraska  City,  is  being  agitated  by  cities  in 
the  southern  counties  of  the  state  of  Iowa. 
Work  in  the  way  of  making  maps  for  the 
preliminary  routes  has  already  been  started. 
The  road  will  probably  be  called  "The  Corn 
Belt   River-to-River   Road." 

Kansas. 

.•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
2,  by  Capt.  J.  E.  Normoyle,  Constructing 
Quartermaster,  Fort  Leavenworth,  Kan.,  for 
the  construction  of  roads,  walks,  etc.,  and 
sewers  and  water  connections  to  buildings 
Nos.  328,  329  and  31  at  Fort  Leavenworth. 

^Bids  will  be  received  until  Dec.  6  by  E. 
L.  Barnhart,  Clerk,  Road  Commissioners,  Tola 
Township,  lola,  Kan.,  for  the  construction  of 
a  section  of  macadam  road  on  the  Humboldt 
Road. 

The  City  Commissioners  of  Wellington. 
Kan.,  have  decided  on  a  resolution  to  extend 
asphalt  pavement  27  blocks.  There  are  to  be 
paved  10  blocks  west  on  10th  St.,  from  the 
court  house  to  Olive,  and  four  blocks  north 
on  Olive  to  the  county  high  school;  three 
blocks  east  on  Lincoln  Ave.,  from  Washington 
Ave.  to  Ash  St.,  and  14  blocks  east  on  Har- 
vey Ave.,  from  C  St.  to  Prairie  Lawn  Cem- 
etery. 

Farmers  in  Haynes  Township,  Hutchinson, 
Kan.,  have  organized  a  road  improvement  dis- 
trict and  a  sand-clay  road  will  be  constructed 
through  the  sand  hills  in  the  township. 

Louisiana. 

A  model  road  is  to  be  constructed  between 
Baton  Rouge  and  New  Orleans  by  the  East 
Baton  Rouge  Parish  at  an  estimated  cost  of 
$15,000. 

The  citizens  of  Pineville.  La.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $9,000  for  the 
improvement  of  Main  St.,  from  the  traffic 
bridge  to  the  model  road  recently  constructed 
by  the  state  and  parish. 

Maine. 


incorporated  in  Augusta,  Me.,  with  a  capital 
stock  of  $100,000,  with  $.5,000  in  Indiana. 
George  D.  Lindsay  of   Marion,  Ind.,  is  agent. 

Maryland. 

In  the  ordinance  of  estimates  for  1911  the 
Board' of  Estimates  of  Baltimore,  Md..  makes 
provisions  for  an  expenditure  of  $.500,000  from 
the'  $5,000,000  paving  loan  which  Mayor  Ma- 
hoel  will  endeavor  to  have  submitted  to  the 
voters  at  the  municipal  election  in  the  spring. 

Michigan. 

-•\ccording  to  figures  given  out  the  state 
highway  department  of  Michigan  at  Lansing, 
that  department  has  expended  since  July  1, 
1910,  the  sum  of  $131,719  as  the  state's  por- 
tion of  the  expense  of  construction  of  high- 
ways during  that  period.  This  represents  the 
award  on  190  miles  of  good  roads  construct- 
ed according  to  specifications  of  the  law  gov- 
erning state  awards.  The  work  has  been 
done  in  60  counties. 

Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec.  1, 
bv  the  Board  of  Public  Works,  St.  Paul, 
Minn.,  for  grading  Farrington  Ave.,  from 
Marvland  .\ve.  to  Carbon  St.  R.  L.  Gorman  is 
Cleric  of  the  Board. 

Mississippi. 

^•Bids  will  be  received  until  7 :30  p.  m., 
Dec.  6,  by  Louis  M.  Hudson,  Street  Com- 
missioner, Gulfport,  Miss.,  for  furnishing  ma- 
terial and  labor  for  the  construction  of  ap- 
proximately 10,000  sq.  yds.  of  cement  side- 
walks.    Hobart  D.  Shaw,  City  Engineer. 

An  election  will.be  held  in  Copiah  County, 
Hazelhurst,  Miss.,  county  seat,  on  Dec.  3,  to 
vote  on  the  proposition  of  issuing  bonds  in 
the   sum  of  $50,000  for  good  roads. 

Missouri. 

The  City  Council  of  Independence,  Mo.,  has 
awarded  to  Ratcliffe-Gibson  Construction  Co. 
the  contract  to  pave  Pleasant  St.,  from  the 
entrance  to  Mrs.  Swope's  place  to  the  Mis- 
souri Pacific  tracks,  Lexington  branch,  with 
Hassam,  for  $1.65  per  sq.  yd.  The  contract 
for  curbing  the  same  portion  of  South  Pleas- 
ant St.  was  awarded  to  J.  A.  Kennedy  for 
$0..39y2  per  lin.   ft.  and  $11.50  for  each  curve. 

Nebraska. 

A  new  petition  is  being  circulated  in  Hast- 
ings, Neb.,  for  the  paving  of  St.  Joe  Ave., 
from  Second  St.  to  12th  St. 

Property  owners  in  the  Hastings  Ave.  pav- 
ing district,  Hastings;,  Neb.,  have  filed  a  com- 
munication with  the  City  Council  specifying 
brick  as  the  material  to  be  used  in  the  pav- 
ing of  that  street.  The  street  will  probably 
he  paved  to  a  width  of  30  ft. 
New  Jersety. 

4*Bids  will  be  received  until  8  p.  m.,  Dec.  6, 
by  the  Shade  Tree  Commission,  Jersey  City, 
N.  J.,  for  the  construction  of  roadways  in 
Bayside  Park.  Specifications  and  plans  'will 
be  furnished  on  application  to  the  commission 
28,  City  Hall.  A.  T.  Hastings,  Jr.,  is  Secre- 
tary. 

New  York. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
7,  bv  President  Alfred  E.  Steers,  Borough 
of  Brooklyn,  New  York  City,  for  regulating 
grading,  curbing  and  laying  sidewalks  on  67th 
St.  from  2d  Ave.  to  3d  Ave.  and  on  80th  St. 
from  12th  Ave.  to  13th  Ave.,  together  with  all 
work  incidental  thereto. 

Supervisors  of  Canastota,  N.  Y.,  have  peti- 
tioned the  State  Road  Commission  at  Albany 
for  more  new  roads  for  Madison  Countv  in 
1911. 

City  Clerk  Salt  of  Albany,  N.  Y.,  has  re- 
ceived a  communication  from  the  State  High- 
w-ay  Commission  stating  that  if  it  was  favor- 
able to  the  city  it  would  build,  at  the  expense 
of  the  state  a  bituminous  macadam  road  from 
Columbia  St.  to  the  New  York  Central  bridge 
on  the   Columbia  turnpike. 

.According  to  advices  from  Port  Jefiferson. 
L.  I.,  work  is  to  begin  early  in  the  spring 
on  a  section  of  the  state  road  to  extend  across 


The  .Asphalt  Block  Pavement  Co.,  has  been 
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the  island  from  Port  Jefferson  to  Patchogue. 
Engineers  are  at  work  under  Lowell  Groos- 
man  of  the  State  Engineer's  office  surveymg 
the  route. 

North  Carolina. 

•{•Bids  will  be  received  until  noon,  Dec.  9, 
by  the  City  Council  of  Wilmington.  N.  C., 
for  the  construction  of  pavement  on  certain 
streets.  The  work  consists  of  approximately 
4,203  sq.  yds.  of  macadam  pavement.  C.  R. 
Humphreys  is  City   Engineer. 

The  City  Council  of  Charlotte,  N.  C.  has 
ordered  the  paving  of  East  Ave.  and  W.  Trade 
St.  with  bitulithic. 

Ohio. 

•{•Bids  will  be  received  until  noon.  Dec.  9, 
by  the  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  for  the  improvement 
under  specification  No.  35  of  Hill  Road  near 
the  residence  of  Jacob  Stephan  in  the  Colerain 
Township.     Fred  Dreihs  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Dec.  2, 
by  the  Board  of  County  Commissioners,  Fred 
Dreihs,  Cincinnati,  O.,  Clerk,  for  the  im- 
provement under  specification  No.  110  of 
North  Bend  Road  from  Harrison  Pike  to  the 
north  corporation  line  of  the  village  of  Chev- 
iot in  Green  Township.  .All  bids  must  be  ac- 
companied by  a  bond  of  $2,000. 

4*Bids  will  be  received  until  noon,  Dec.  1, 
by  the  Director  of  Public  Service,  Cleveland, 
O.,  for  grading,  loaming  and  otherwise  im- 
proving that  portion  of  parkw^ay  between  Har- 
vard Road  and  Washington  Park  viaduct. 
Plans  and  specifications  mav  be  obtained  at 
the  Engineer's  Office,  303  City  Hall  Bldg. 
Ira  O.  Hoffman  is  Secretary  to  the  Director 
of  Public  Works. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
by  F.  O.  Howell,  Clerk,  village  of  Linden 
Heights,  0.,  for  furnishing  necessary  labor 
and  material  for  the  construction  of  approxi- 
mately 190,000  sq.  ft.  flagstone  sidewalks,  and 
also  gutters  sufficient  to  drain  same. 

The  city  of  Youngstown,  O.,  has  rejected  all 
bids  for  the  paving  of  Hillman  St.  because  it 
is  too  late  to  do  the  work  this  year. 

The  Control  Board  of  Cincinnati,  O..  has 
authorized  Service  Director  Sundmaker  to  take 
up  with  the  City  Council  the  question  of  pav- 
ing Eastern  Ave.  and  Spring  Grove  St. 

The   Streets  and   Alleys   Committee   of   the 
City    Council    of    Canton,    O.,     has     reported 
favorablv    towards    the    widening    of 
Market  St.  from  8th  St.  to  Wade  St. 

Patrick  Gleason  has  been  awarded  a 
tract  in  Cincinnati,  O.,  for  the  paving  of 
land  Ave.,  between  Montgomery  road 
Trimble  Ave;,  for  $7,422. 

The  Connolly  Construction  Co.  has 
awarded  the  contract  in  Cincinnati,  O.,  for  the 
macadamizing  of  Sutter  Ave.,  between  Beek- 
man  and  Linden  Sts.,  for  $5,545. 

Citv  Engineer  Shipley  of  Cincinnati,  0.,  has 
submitted  estimates  of  cost  for  the  improve- 
ment of  Clark  St.,  from  Freman  Ave.  to  Dal- 
ton  Ave.,  with  asphalt  at  $12,718 ;  Walter  Ave., 
with  brick,  from  Gilbert  Ave.,  north,  at  $6,- 
517  •  Dupon  alley,  with  brick,  from  York  to 
Naeher  St.,  at  $853 ;  Daniels  St.,  with  macad- 
am, from  Burnet  woods  to  Alice  St.,  at  $9,- 
956;  and  for  retaining  walls  and  concrete 
steps  in  Hughes  and  Mulberry  St.,  at  $1,481. 

The  board  of  county  commissioners  at  Cin- 
cinnati, O.,  has  awarded  the  contract  for  the 
improvement  under  Specifications  No.  39,  of 
the  Hamilton  Pike  through  the  village  of  Mt. 
Healthy  in  Springfield  township  to  The  Tarco 
Construction  Co.,  of  Cincinnati,  for  $7,860, 
Nov.  18. 

Oklahoma. 
^Bids  will  be  received  until  5  p.  m.,  Dec.  1. 
bv  F.  T.  Stackpole,  City  Clerk,  Reno.  Okla., 
for  paving  various  sidewalks.  Plans  and  speci- 
fications for  the  work  are  on  file  at  the  office 
of  the  City  Clerk. 

.According  to  advices  from  Muskogee,  Okla.. 
the  New  State  Fair  Association  has  awarded 
a  contract  to  I.  T.  Biles  for  the  placing_  M 
8  ins.  of  clay  upon  the  race  track  at  the  tair 
grounds. 
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Oregon. 

AccorJiiig  to  information  received  from 
Portland,  Ore.,  the  Oregon  Highway  Associa- 
tion is  to  be  formed  to  build  a  macadam  pike 
from  the  Columbia  River  to  Oregon's  southern 
boundary  line.  The  cost,  estimated  at  $5,000 
a  mile  for  a])proximately  300  miles,  will  be 
met  by  proposed  appropriation  of  the  state 
legislature. 

Pennsylvania. 

State  Highway  Engineer  Warren  F.  Cress- 
man  of  .Mlentown,  Pa.,  has  made  an  inspec- 
tion survey  of  the  proposed  state  highway  be- 
tween .-Mlentown  and  Reading. 

.■\n  ordinance  is  to  be  prepared  in  Danville, 
Pa.,  for  the  paving  of  East  Front  St.,  between 
Ferry  and  Railroad  Sts.  A  petition  was  re- 
ceived recently  by  the  borough  council  asking 
that  a  section  of  Bloom  St.  between  Ferry  and 
Church  St.  be  paved  with  vitrified  brick. 

Tennessee. 

West  Construction  Co.,  of  Chattanooga, 
Tenn.,  has  been  awarded  the  contract  in  Dal- 
ton,  Ga.,  for  paving  Hamilton,  King  and 
Crawford  Sts.,  for  $56,820.  The  work  includes 
28,000  sq.  yds.    Bids  were  opened  Nov.  22. 

Texas. 

Precinct  No.  2  of  Caldwell  County,  Lock- 
hart,  Te.x.,  county  seat,  will  hold  an  election 
Dec.  9  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  to  the  amount  of  $25,000  for 
road  construction. 

The  City  Commissioners  of  Dallas,  Te.x., 
have  ordered  the  paving  of  Houston  St.,  be- 


tween Main  and  Elm,  with  Coffeyville  brick. 
The  estimated  cost  of  the  improvement  is 
$3,913. 

The  County  Commissioners  at  Beaumont, 
Tex.,  arc  securing  the  right  of  way  for  the 
construction  of  a  new  shell  road  from  West 
Port  .Arthur  to  Taylor's  Bayou.  The  road 
will  be  graded  by  the  county  and  shelled  by 
the  Gulf  Refining  Co. 

W.  S.  Hipp  has  been  awarded  the  contract 
to  furnish  gravel  for  the  paving  of  most  of 
the  roads  and  walks  in  the  William  M,  Rice 
institute  grounds  by  W.  Waldo,  in  charge  of 
engineering  at  Houston,  Tex,  The  contract 
calls  for  the  paving  of  two  miles  of  road,  and 
in  addition  5,000  yds.  of  gravel. 

C.  E.  Johnson,  Superintendent  of  the 
Teague,  Tex.,  waterworks,  has  been  awarded 
the  contract  for  building  roads  in  road  dis- 
trict of  Freestone  County.  The  work  will  be 
started  at  once. 

Virginia. 

Warren  County,  Front  Royal,  Va.,  county 
seat,  has  voted  bonds  in  the  sum  of  $30,000  for 
road  construction  in  Front  Royal  district. 

Wise  County.  Wise,  Va.,  at  a  special  elec- 
tion held  Nov.  22,  voted  in  favor  of  the  propo- 
sition of  issuing  bonds  to  the  amount  of  $700,- 
000  for  good  roads. 

Washington. 

In  the  spring  of  1011  the  city  of  Toppenish, 
Wash.,  will  pave  seven  blocks  of  streets. 

City  Engineer  Doolittle  of  North  Yakima, 
Wash.,  has  submitted  plans  for  the  pavmg  of 
streets  on  the  west  side  to  the  City   Council. 


The  work,  it  is  estimated,  will  cost  $125,000. 
Pavement  will  be  laid  on  West  Yakima,  Miles 
and  Seventh  Aves. 

A  communication  has  been  received  by  the 
City  Clerk  of  Spokane,  Wash.,  asking  that  the 
City  Council  pass  the  ordinance  providing  for 
the  paving  of  North  Wall  St.,  from  the  north 
city  limits  to  Garland  Axe 

West  Virginia. 

The  citizens  of  Lee  District,  Mingo  County, 
Williamson,  W.  Va.,  county  ^eat,  have  voted 
bonds  in  the  sum  of  $60,000  for  road  con- 
struction. 

Wisconsin. 

The  County  Board  at  .Milwaukee,  Wis.,  has 
set  aside  $100,000  for  good  roads  in  Milwau- 
kee County,  as  recommended  by  the  County 
Park  Commission.  Experts,  it  is  stated,  will 
be  employed  in  January  to  study  local  condi- 
tion and  outline  plans  so  that  work  can  be 
started  in  May. 

The  Town  Board  of  Lawrence,  Wis.,  is  con- 
sidering an  application  for  a  highway  between 
the  farms  of  Mrs.  D.  A.  Stalker  and  Mrs. 
Mary  Girard  in  the  town  of  Lawrence.  The 
proposed  road  is  200  rods  long  and  would 
run  from  the  Bain  Road  to  the  town  of  Ho- 
bart  line. 

The  Ashland  County  Good  Roads  .Associa- 
tion of  Ashland,  Wis.,  has  appointed  G.  C. 
Foster  to  draw  up  a  resolution  to  be  presented 
to  the  County  Board  at  its  next  meeting, 
recommending  the  building  of  the  proposed 
road  running  south  of  Ashland  to  Glidden. 


WATER-WORKS        AND        SEWERAGE 


Arkansas. 

R.  M.  Foster  of  St.  Louis,  owner  of  the 
water  plant  of  Helena,  Ark.,  has  been  notified 
by  the  city  council  that  the  city  will  take 
advantage  of  the  franchise  reservations  and 
take  over  the  water  plant  next  August. 

Citizens  of  Eureka  Springs.  .Ark.,  have  or- 
ganized for  the  purpose  of  improving  the 
sewer  system  of  the  health  resort  before  next 
season. 

The  citizens  of  Warren,  Ark.,  are  agitating 
the  installation  of  a  sewer  system, 

California. 

4*Bids  will  be  received  until  Nov.  30  by  the 
city  of  San  Francisco,  Calif.,  for  the  regrad- 
ing  and  resewering  of  Beale  St. 

The  city  engineer  of  Oakland,  Cal.,  has 
been  instructed  to  prepare  plans  and  speci- 
fications for  re-sewering  Franklin  St.,  from 
14th   St.,  to  20th   St. 

The  city  council  of  Oakland,  Cal,  has 
directed  the  city  engineer  to  investigate  a 
method  to  dispose  of  storm  water  in  the 
vicinity  of  Stanley  Road  and  Foothill 
Blvd. 

The  contract  for  the  construction  of  a 
sewer  in  14th  Ave.,  from  East  24th  St.  to  East 
:J8th  St.,  for  the  street  department  of  Oak- 
land Cal.,  has  been  awarded  by  the  board  JDf 
public  works  to  Scott  &  Farley  for  approxi- 
mately $10,000. 

A  bond  issue  of  $26,000  for  water  works 
and  fire  protection  for  the  city  of  Kingsbury, 
Cal..  has  been  authorized  at  a  recent  election. 

The  Hopkins  Street  Improvement  club  of 
Fruitvale,  Cal..  has  approved  the  movement 
of  the  city  council  of  that  city,  calling  for 
the  construction  of  sewers  under  the  Vroo- 
man   act. 

The  city  council  of  San  Jose,  Cal.,  has 
awarded  the  contract  for  about  2,400  ft.  of 
sewer  pipe  to  be  used  in  the  construction  of 
sewers  in  North  First  St.,  Taylor  and  14th 
Sts.,  to  the  Terra  Cotta  Co.,  at  the  following 
bid :  Six-in.  pipe.  $0.10%  per  ft. :  8-in,  pipe, 
$0.16  per  ft. ;  14-in.  pipe.  $0.37%  per  ft. ;  5-in. 
pipe  on  6-in.  Y's  including  5-in.  covers,  $0.42 
each :  5-in.  pipe  on  8-in.  Y's  including  -S-in. 
covers,  $0.71  each;  6-in.  gutter  pipe,  $0.06  per 


ft. ;  8-in.  gutter  pipe,  $0.08  per  ft.  Figures 
are  for  goods  delivered  on  the  job  as  required. 

An  election  was  held  in  Covina,  Cal.,  Nov. 
29  to  vote  on  the  proposition  of  issuing  bonds 
in  the  sum  of  $70,000  for  the  installation  of  a 
sewer  system,  and  in  the  sum  of  $3,500  for 
fire  hall  and  jail. 

The  Hermosa  Water  Co.,  of  Cucamonga, 
Cal.,  has  decided  to  extend  the  tunnel  in  Deer 
Creek,  and  to  lay  4,000  ft,  of  8-in.  pipe  in  the 
district. 

Colorado. 

•|*Bids  will  be  received  until  7  p.  m.,  Dec.  3, 
by  A.  B.  Tripp.  City  Clerk,  Golden,  Colo.,  for 
placing  500  cu.  yds.,  more  or  less,  of  concrete; 
1,000  cu.  yds.,  more  or  less,  loose  rock  rip- 
rap ;  45,000  cu.  yds.,  more  or  less,  of  earth 
fill,  in  the  dam  to  be  constructed  at  the  site 
of  the  present  reservoir  on  Lookout  Mt. 

The  city  council  of  Colorado  Springs,  Colo., 
on  Nov.  23  passed  an  ordinance  creating  the 
first  sanitary  sewer,  which  will  cost  about 
$10,000. 

According  to  information  received  from 
Rocky  Ford,  Colo.,  C,  H.  McVay,  who  is  at 
present  driving  an  artesian  well  at  that  city, 
has  closed  a  contract  with  the  Atchison,  To- 
peka  &  Santa  Fe  Railway  Co.,  to  sink  36  wells 
for  that  company  along  its  line  in  eastern 
and  southern  Colorado  and  northern  New 
Mexico  and  western  Kansas. 

Connecticut. 

The  board  of  public  works  of  Waterbury, 
Conn.,  intends  to  extend  the  main  carrier  sew- 
er from  its  present  terminus  at  Washington 
-Ave.,  to  West  Main  St.,  in  order  to  have  the 
sewage  from  the  outlets  into  the  Naugatuck 
river  at  Bank  St.,  and  West  Main  St.,  empty 
into  the  proposed  new  sewer.  The  estimated 
cost  of  the  work  is  $100,000.  Bonds  will 
probably  be  sold  in  the  sum  of  $100. ino  for 
this  work. 

Delaware. 

The  city  council  of  Dover,  Del.,  has  decided 
to  lay  a  sewer  of  12-in.  diameter  on  American 
Ave.,  extending  from  Division  St.,  around  to 
Pennsylvania  Ave.  The  estimated  cost  is 
$2,500, 


Illinois. 

The  following  contracts  have  been  awarded 
by  the  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Sec'y,  Room 
302,  in  connection  with  sewer  construction : 
W.  75th  St.,  Stewart  Ave.  to  Princeton  Ave,, 
640  lin.  ft.  1-ft.  tile  pipe,  6  manholes  and  4 
catch  basins,  $1,216,  M.  Pontorelli,  4817  W. 
Dakin  St.;  W.  Division  St.,  N.  52nd  Ave.  to 
N.  54th  Ave.,  1,-380  lin.  ft.  2%-ft.  brick  sewer, 
10  manholes  and  10  catch  basins,  W.  Division 
St.,  N.  48th  Ave.,  to  N.  52nd  -Ave.,  2,680  lin. 
ft,,  3%  ft.  brick  sewer,  $19,915,  The  Ryan  Co., 
131  LaSalle  St.;  Yates  Ave.,  26  ft.  N.  of  N'. 
line  of  E.  75th  St.,  60  lin.  ft.  1-ft.  tile  pipe, 
$1.75  per  lin.  ft.,  E.  75th  St.,  Phillips  .Ave.  to 
Paxton  .Ave.,  1,710  lin.  ft.,  1-ft.  tile  pipe,  $1.75 
per  lin.  ft,,  14  manholes  and  13  catch  basins, 
365  cu.  yds.  rock  excavation  at  $3.00  per  cu. 
yd.,  ^,192,  Jno.  W.  Brunt,  2447  E.  74th  St.; 
W.  40th  PI.,  S.  Kedzie  to  S.  Albany  Ave.,  675 
lin.  ft.  IVi-it.  tile  pipe,  $1.65  per  lin.  ft.,  W. 
40th  PI.,  S.  Albany  to  S.  Sacramento  Ave.,  675 
lin.  ft.  1-ft.  tile  pipe,  $1.41  per  lin.  ft.,  W.  41sf 
St.,  S.  Kedzie  .Ave,  to  S.  Albany  Ave.,  675  lin. 
ft.  1%-ft.  tile  pipe,  $1.65  per  lin.  ft.,  W.  41st 
St.,  S.  Albany  to  S.  Sacramento  Ave.,  675  lin. 
ft.  1-ft.  tile  pipe  $1.41  per  lin.  ft.,  W.  41st  PL, 
S.  Kedzie  Ave.  to  S.  Albany  Ave.,  675  lin.  ft., 
Wi-it.  tile  pipe  $1.65  per  lin.  ft.,  W.  41st  Pl„ 
S.  .Albanv  .Ave.  to  S.  Sacramento  Ave.,  675 
lin  ft.  1-ft.  tile  pipe,  $1.41  per  lin.  ft.,  W.  41st 
PI.,  S.  Kedzie  to  S.  .Albany  Ave.,  675  lin.  ft. 
1%-ft.  tile  pipe,  $1.65  per  lin.  ft.,  W.  42nd 
St.,  S.  Kedzie  Ave.  to  S.  Albany  Ave.,  675  lin. 
ft.  1%-ft.  tile  pipe,  $1.65  per  lii..  ft.,  W.  42nd 
St.,  S.  Albany  .Ave.  to  Sacramento  Ave,,  6'76 
lin.  ft.  1-ft.  tile  pipe,  $1.41  per  lin.  ft.,  S.  Al- 
bany .Ave.,  W.  40th  St.  to  W.  42nd  PI.,  1,655 
lin.  ft,  1-ft.  tile  pipe,  $1,41  per  lin.  ft.,  58  man- 
holes and  6  catch  basins,  $10,595,  M.  Ponto- 
relli; W.  59th  St_.,  S.  Kedzie  Ave.  to  S. 
Spaulding  Ave.,  672  lin.  ft.  3-ft.  brick  sewer, 
$5.00  per  lin.  ft.,  W.  59th  St.,  S.  Spaulding 
Ave,  to  S,  Roman  Ave.,  670  lin.  ft.  2%-ft. 
brick  sewer,  $4.00  per  lin.  ft.,  W.  59th  St.,  S. 
Homan  to  S.  St.  Louis  Ave.,  670  lin.  ft.  2-ft. 
brick  sewer,  $.3.00  per  lin.  ft.,  W.  59th  St.,  S. 
St.  Louis  .Ave.,  Central  Park  Ave.,  620  lin.  ft. 
1-ft.  tile  pioe,  S1.35  per  lin.  ft.,  S.  Sawyer 
Ave.,   W.   59th   St.   to   W.   08th    St.,   670   lin. 
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iVi-it.  tile  pipe,  $1.46  per  lin.  ft.,  S.  Sawyer 
.■\ve.,  W.  58th  St.  to  W.  57th  St.,  670  lin.  ft. 
1-ft.  tile  pipe.  $1.36  per  lin.  ft.,  S.  Spaulding 
.-Xve.,  W.  59th  St.  to  W.  58th  St.,  G70  lin. 
ft.  IVi-it.  tile  pipe,  ?'1.4f)  per  lin.  ft.,  S.  Spauld- 
ing Ave..  W.  58th  St.  to  W.  57th  St.,  670  lin. 
ft.  1-ft.  tile  pipe,  $1.35  per  lin.  ft..  Turner  Ave., 
W.  59th  St.  to  W.  58th  St.,  670  lin.  ft.  IVi-h. 
tile  pipe,  $1.46  per  lin.  ft..  Turner  Ave.,  W. 
58th  St.,  W.  57th  St.,  670  lin.  ft.  1-ft.  tile  oipe, 
$1.35,  S.  Homan  Ave.,  W.  59th  St-  W.  68th 
St.,  670  lin.  ft.  1%-ft.  tile  pipe,  $1.46  per  lin.  ft, 
S.  Homan  Ave.,  W.  58th  St.  to  W.  57th  St., 
670  lin.  ft.  1-ft.  tile  pipe,  $1.85  per  lin.  ft. 
S.  Trumbull  Ave.,  W.  59th  St.,  W.  58th  St., 
670  lin.  ft.  1%-ft.  tile  pipe,  $1.46  per  lin.  ft., 
S.  Trumbull  Ave.,  W.  58th  St.,  W.  57th  St., 
670  lin.  ft.  1-ft.  tile  pipe,  $1.35  per  lin.  ft,  S. 
St.  Louis  Ave.,  W.  59th  St.  to  W.  58th  St., 
340  lin.  ft.  1%-ft.  tile  pipe,  $2..50  per  lin.  ft., 
S.  St.  Louis  Ave.,  W.  59th  St.,  W.  .58th  St.. 
330  lin.  ft  1%-ft  tile  pipe,  $2.00  per  lin.  ft., 
S.  St.  Louis  Ave.,  W.  .58th  St.  W.  57th  PI., 
.340  lin.  ft  1%-ft.  tile  pipe,  $1..35  per  lin.  ft.. 
S.  St.  Louis  Ave.  W.  57th  PI.  to  W. 
57th  St..  330  lin.  ft.  1-ft.  tile  pipe,  $1.15  per 
lin.  ft.,  W.  .57th  PI.,  S.  St.  Louis  Ave.  to  S. 
Central  Park  Ave.,  620  lin.  ft.  1-ft.  tile  pipe, 
$1.15  per  lin.  ft.,  W.  58th  St.,  S.  St.  Louis  Ave. 
to  S.  Central  Park  Ave.,  620  lin.  ft.,  1-ft.  tile 
pipe,  $1.15  per  lin.  ft,  W.  .58th  PI.,  S.  St. 
Louis  Ave.  to  S.  Central  Park  Ave.,  620  lin. 
ft.  1-ft.  tile  pipe  $1.15  per  lin.  ft,  98  man- 
holes, 132  catch  basins,  M.  Pontorelli,  $22,788. 
Itemized  bids  were  published  in  Engineering- 
Contracting.  Nov.  28. 

The  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Sec'y,  Room 
302,  City  Hall,  has  awarded  to  Jas.  H.  Roche, 
222  E.  31st  St.,  the  contract  for  laying  and 
furnishing  2,000  ft.  of  house  drains  (6-in. 
diameter)  at  a  cost  of  $1,200  in  N.  Western 
Ave.,  from  Montrose  Ave.  to  Laurence  Ave. 
Work  to  be  completed  Dec.  31st.  Itemized 
bids  were  published  in  Engineering  Con- 
tracting Nov.  23. 

Following  bids  were  received  at  Pekin, 
111.,  Nov.  23,  for  the  construction  of  a 
sewerage  system  for  which  John  W.  Al- 
vord  &  Chas.  B.  Burdick,  Hartford  Bldg., 
Chicago,  111.,  were  engineers:  contracts 
will  probably  be  awarded  Nov.  30:  District 
No.  2— Ottawa  Const.  Co.,  Ottawa,  III.. 
$30,809:  Keys  &  McNamara,  LaSalle,  111., 
$31,278;  Newman  Sewer  Construction  Co., 
Evansville,  Ind.,  $32,027:  Reeb  Bros..  Belle- 
ville, 111.,  $33,152:  E.  R.  Harding  Co.,  Ra- 
cine, Wis.,  $34,742;  Jansen  &  Zoeller,  Pe- 
kin, $38,723;  Johnson  &  Thomsen,  Racine, 
Wis.,  $38,843;  engineers  estimate,  $39,993: 
Itemized  bid  of  lowest  bidder,  Ottawa  Con- 
struction Co.,  as  follows:  8-in.  vitrified  tile 
pipe  sewers,  1,956  ft.,  9.1  ft  cut  $-59;  10-in. 
vitrified  pipe  sewer,  1,929  ft.,  7.2  ft.  cut, 
$.58;  12-in.  vitrified  tile  pipe  sewer.  1.789 
ft..  7.6  ft.  cut,  $.65;  15-in.  vitrified  tile  pipe 
sewer,  2,749  ft.,  7.S  ft.  cut,  $.85:  18-in.  vit- 
rified tile  pipe  sewer,  6.100  ft.,  9.4  ft.  cut, 
$1.13;  20-in.  vitrified  tile  pipe  sewer,  803 
ft,  9  ft.  cut  $1.27;  24-in.  vitrified  tile  pipe 
sewer,  1,006  ft.,  9  ft.  cut.  $1.40;  30-in.  vitri- 
fied tile  pipe  sewer,  1,939  ft.,  11  ft.  cut, 
$1.80;  36-in.  vitrified  tile  pipe  sewer,  586  ft., 
13.8  ft  cut,  $3.64;  98  manholes,  $30  each, 
131  catch  basins,  $35,  bulkhead.  $200,  250 
ft.  of  12-in.  cast  iron  pipe.  .$2,  10  ft.  pipe 
for  catch  basin  connections  $45  ;■  District 
No.  3— Keys  &  McNamara,  LaSalle,  111., 
$60,913:  Ottawa  Construction  Co.,  Ottawa, 
III.,  $60,954;  E.  R.  Harding  Co.,  Racine, 
Wis_.,  $62,544;  Reeb  Bros.,  Belleville,  111., 
$70,715:  Johnson  &  Thomsen.  Racine,  Wis., 
$80,7'80;  Jansen  &  Zoeller,  Pekin,  111.,  $83,- 
981;  engineers  estimate,  $84,192:  Itemized 
bid  of  lowest  bidder.  Keys  &  McNamara, 
LaSalle,  as  follows:  8-in.  vitrified  pipe 
sewer,  1,491  ft.,  8.5  ft.  cut  $-60;  10-in.  vitri- 
fied pipe  sewer,  510  ft,  7.1  ft  cut,  $.55; 
12-in.  vitrified  tile  pipe  sewer,  2,477  ft.,  7.5 
ft.  cut,  $.62;  15-in.  vitrified  pipe  sewer,  6,- 
137  ft,  8  ft  cut,  $.78:  18-in.  vitrified  tile 
pipe  sewer,  17,742  ft,  8  ft.  cut  $-96;  20-in. 
vitrified  tile  pipe  sewer,  1,106  ft,  8.2  ft.  cut, 
$1.17;  24-in.  vitrified  tile  pipe  sewer,  2,531 
ft.,    10.6    ft.    cut    $1.44:    30-in.    vitrified    tile 


pipe  sewer,  2,295  ft,  10.9  ft  cut,  $1.68;  36- 
in.  vitrified  tile  pipe  sewer,  510  ft.,  13.3  ft. 
cut,  $3.46;  42-in.  vitrified  tile  pipe  sewer, 
77i  ft,  15.5  ft.  cut,  $4.19;  48-in.  vitrified  tile 
pipe  sewer,  450  ft.,  15.4  ft.  cut,  $4.59;  190 
manholes,  $30  each;  278  catch  basins,  $35; 
bulkhead,  $300;  159  ft.  of  16-in  cast  iron 
pipe,  $3;  10-in.  pipe  for  catch  basin  connec- 
tions, $.50. 

The  Board  of  Local  Improvements,  City  of 
Chicago,  Chas.  A.  V.  Standish,  Sec'y,  Room 
302,  City  Hall,  have  awarded  the  _  following 
contracts  for  furnishing  and  laying  water 
service  pipes :  W.  108th  St.,  Went  worth  Ave. 
to  State  St.,  620  lin.  ft.  lead  pipe,  20  brass 
taps,  20  brass  stop  cocks,  20  cast  iron  shut- 
off  boxes,  $0.64  per  lin.  ft.,  Daniel  Hardin, 
3139  Indiana  Ave.;  S.  Marshfield  Ave.,  W. 
66th  to  W.  67th  St.,  258  lin.  ft  lead  pipe,  12 
brass  taps,  12  brass  stop  cocks,  12  cast  iron 
shut-off  boxes,  $0.66  per  lin.  ft.,  Daniel  Hard- 
ing; S.  Albany  Ave.,  W.  .36th  St.  to  W.  39th 
St..  972  lin.  ft.  lead  water  service  pipe,  46 
brass  stop  cocks,  46  brass  taps,  46  cast  iron 
shut-off  boxes,.  $0.62  per  lin.  ft.,  Daniel  Har- 
din. Itemized  bids  were  given  in  Engineering- 
Contracting  Nov.  23. 

The  city  of  Momence,  111.,  contemplates  the 
installation  of  a  sewerage  system  at  an  esti- 
mated  cost   of   $40,000. 

The  board  of  local  improvements  of  Free- 
port.  111.,  has  under  consideration  the  build- 
ing of  three  new  sewers,  which  are  the  East 
Freeport  sewer  system,  an  extension  of  the 
.American  St.  sewer  to  drain  the  district  west 
of  West  St.,  and  south  of  Stephenson  St.,  and 
an  extension  of  the  Cottonwood  St.  sewer  to 
provide  drainage  for  Foley  and  Whistler  Sts., 
Harlem  Ave.,  and  the  homes  on  the  north  side 
of  Stephenson  St.,  in  that  district. 

Indiana. 

^Bids  will  be  received  until  6  p.  m.,  Dec. 
20,  by  Common  Council  of  Shelbyville,  Ind., 
for  the  construction  of  a  sanitary  sewer  sys- 
tem.   L.  E.  Webb  is  City  Clerk. 

The  city  of  Kokomo,  Ind.,  has  decided  to 
run  a  preliminary  survey  for  the  proposed 
sewer  which  will  drain  into  the  Wildcat  creek. 

The  city  council  of  Kendalville,  Ind.,  has 
awarded  the  contract  for  the  construction  of 
the  Lincoln  and  William  St.  sewer  to  John 
W.  Childs  for  $976. 

Iowa. 

W.  B.  Carter  has  been  awarded  the  con- 
tract in  Sioux  City,  la.,  for  the  construction 
of  the  Myrtle  St.  storm  water  sewer  for 
$0.59%  per  ft.  and  $47  for  each  manhole.  The 
sewer  will  be  1,494  ft  in  length. 

The  citizens  of  Logan,  la.,  are  agitating 
the  construction  of  a  water  supply  and  sewer 
system. 

The  city  of  Waukon,  la.,  has  bonds  for 
sale,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  sewer  outlet. 

The  Commercial  Sewer  Co.  of  Laporte  City, 
la.,  has  been  organized  among  citizens  of  that 
city  to  purchase,  construct  and  maintain  a 
sewerage  svstem  for  the  city,  with  a  capital 
stock  of  $6,000.  The  officers  are  S.  J.  Ted- 
ford,  president,  H.  B.  Lizer,  secretary-treasur- 
er, and  E.  J.  Buchan,  vice  president. 

Kansas. 

Citizens  of  the  eastern  part  of  Parsons,  Kan., 
have  asked  the  city  board  of  commissioners 
to  construct  a  storm  sewer  from  12th  St., 
down  the  alley  between  Crawford  and  Clark 
Ave.  The  cost  of  the  sewer  will  be  from 
$1,8.53  to  $2,821. 

City  Attorney  Tyler  of  Hutchinson,  Kan., 
has  presented  to  the  city  council  of  that  city 
an  ordinance  providing  for  extension  of  a 
drainage  sewer  for  one  block  in  Maple  St., 
from   Sherman   to  Ave.  A. 

The  city  of  Chanute,  Kan.,  has  let  the  con- 
tract for  putting  in  the  16-in.  water  mains  to 
G.  J.  Edgar  of  Rich  Hill,  Mo.  Bonds  to  the 
amount  of  $75,000  have  been  placed  on  the 
market   for  the  extensions. 

Maryland. 

.\  committee  of  five  appointed  bv  the  Ham- 
ilton Improvement  Association  of  Hamilton, 
Md.,  to  investigate  the  Question  of  a  sewage 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 


disposal  plant  for  Hamilton  made  its  report 
and  recommended  that  action  be  taken  imme- 
diately. 

The  sewerage  commission  of  Baltimore, 
Md.,  has  passed  a  resolution  requesting  the 
board  of  estimates  to  include  in  the  budget 
for  1911,  $400,000  in  addition  to  the  $100,000 
already  asked,  to  be  used  for  storm  water 
drains  in  Jones  Falls,  as  outlined  in  the  an- 
nual report  of  Calvin  W.  Hendrick,  chief  en- 
gineer of  the  commission.  The  entire  cost  of 
the  improvement  of  the  Jones  Falls  project 
has  been  estimated  to  be  about  $1,600,000.  This 
will  provide  for  the  laying  of  a  storm  water 
sewer  along  the  bed  of  the  stream  from 
Mount  Royal  Ave.,  to  Baltimore  St.  The 
falls  will  be  tunneled  from  Guilford  Ave.  to 
Chase  St.,  and  a  driveway  constructed  over 
it  from  Chase  St.  to  Baltimore  St. 

Massachusetts. 

Harrison  P.  Eddy  of  Worcester  and  Bos- 
ton, Mass.,  has  been  engaged  by  the  city  of 
Fitchburg,  Mass.,  as  consulting  engineer  and 
expert  of  the  sewage  commission.  David  A, 
Hartwell  is  Resident  Engineer. 

Michigan. 

George  Burgess  of  Hastings.  Mich.,  has 
been  engaged  by  the  village  of  Otsego,  Mich., 
to  make  surveys  for  a  sewerage  system  for 
that    village. 

The  city  of  Grand  Rapids,  Mich.,  has  se- 
cured the  right  of  way  for  the  new  east  side 
trunk  sewer,  except  across  two  descriptions  of 
land,  and  the  sewers  will  probably  be  con- 
structed  next   spring. 

The  citizens  of  Bessemer,  Mich.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $10,000 
for  public  sewer  purposes.  The  sewers  are 
to  be  built  in  the  Second  and  Third  wards. 
The  work  will  be  started  next  spring. 

Recommendations  for  the  establishment  of 
10  sewers  have  been  made  to  the  City  Council 
of  Kalamazoo,  Mich.  The  propositions  are: 
On  Ada  St.  west  to  Simpson  St. ;  on  Florence 
St.  west  to  Cobb  St.;  on  Division  St.  from 
Washington  to  Lake  St.;  on  March  St.,  from 
Washington  to  Lake  St.;  on  Mill  St.,  between 
Stockbridge  and  Washington  Aves. ;  on  Drex- 
el  PI.,  between  Park  and  West  St. ;  on  South 
St.,  between  Rose  and  West  Sts. :  on  Gilbert 
Ave.  to  intersection  of  Myra  St. ;  on  North 
Willard  St..  west  to  Park  St. 
Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  Dec.  5, 
by  the  Village  Council  of  the  Village  of  Ken- 
yon,  Minn.,  for  drilling  and  completing  the 
deep  well  at  the  village  pumping  station.  L 
P.  Wolfif,  St.  Paul,  Minn.,  is  Consulting  En- 
gineer.    C.  J.  Talle  is  Village  Clerk. 

T.  C.  Butler  of  Virginia,  Minn.,  has  been 
awarded  the  contract,  by  the  City  Council  of 
that  citv  for  building  a  storm  sewer  on  the 
North  Side  for  $4,062,  so  as  to  do  away  with 
the  sink-hole  in  that  section  of  the  city. 

Mississippi. 

^•Bids  will  be  received  until  Dec.  5,  by  S. 
S.  GriflSn,  Clerk  Board  of  Supervisors.  Yazoo 
City,  Miss.,  for  boring  an  artesian  well. 

The  mayor  and  board  of  aldermen  of  Osy- 
ka.  Miss.,  has  awarded  the  contracts  for  the 
construction  of  a  waterworks  and  electric 
lighting  plant  as  follows :  United  States  Cast 
Iron  Pipe  Co.,  of  Chattanooga,  Tenn.,  for 
furnishing  pipe,  $4,500;  Columbian  Iron 
Works,  for  hydrants  and  valves ;  Memphis 
.Steel-  Construction  Co.,  tank  and  tower; 
Henry  Worthington,  pumps ;  A.  M.  Lockett  & 
Co.,  well  at  $2,000;  Walsh  &  Weidner.  boil- 
ers ;  Walter  Castenado,  engine ;  Fort  Wayne 
Electric  Works,  electric  apparatus  and  Inter- 
state Electric  Co.,  supplies.  The  total  cost  of 
the  contracts  is  about  $18,000.  X.  A.  Kramer 
is  City  Engineer. 

Missouri. 

The  Steininger  Construction  Co.,  of  St. 
Louis.  Mo.,  was  lowest  bidder  for  the  exten- 
sion of  the  Fort  Leavenworth,  Kan.,  sewage 
system,  its  bids  being  $51,000.  The  new  sew- 
age line  will  be  about  8,000  ft.  long,  laid  at  an 
average  depth  of  18  ft. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  a  sewer  in 


November  30,  1910. 


ENGINEERING-CONTRACTING 


43 


district  No.  46  to  John  Marnell  for  $1.40  per 
lin.  ft.  This  is  regarded  as  one  of  the  most 
difficult  district  sewer  jobs  undertaken  in  the 
city  for  some  time. 

B.  A.  Powell  has  been  awarded  the  contract 
by  the  City  Council  of  Mexico,  Mo.,  for  the 
construction  of  the  East  Side  main  sewer  for 
$l,tj50. 

Nebraska. 

^•Bids  are  asked  until  7  p.  m.,  Dec.  12,  by 
Mayor  C.  M.  Smith,  Hebron,  Neb.,  for  fur- 
nishing material  and  the  con,struction  of  lat- 
eral sewers  for  Sanitary  Sewer  District  Num- 
ber 1.  Engineer's  estimate  of  the  cost  of  same 
is  $11,100.  Approximate  estimate  of  material 
required  is :  120  ft.  of  8-in.  cast-iron  pipe. 
11,800  ft.  of  8-in.  vitrified  clay  pipe,  1,000  ft. 
of  %-in.  galvanized  iron  service  pipe,  4  flush 
■  tanks,  22  manholes.  Bids  will  also  be  re- 
ceived at  the  same  time  for  constructing  a 
main  and  outlet  sewer,  the  estimated  cost  of 
which  is  $400.  C.  H.  Meeker,  McCook,  Neb.,  is 
Engineer.  Official  advertisement  will  he 
found  elsewhere  in  this  issue. 

City  Council  of  David  City,  Neb.,  has  or- 
dered the  establishment  of  a  sewer  district,  to 
be  known  as  No.  9.  Thomas  Wolfe  is  mayor. 
T.  B.  Myers,  City  Clerk. 

Sewer  district  No.  10  has  been  established 
in  David  City,  Neb.,  by  the  City  Council. 
Thomas  Wolfe  is  Mayor  and  T.  B.  Myers, 
City  Clerk. 

A  special  election  will  be  held  in  York,  Neb., 
on  Dec.  27,  to  vote  on  issuing  $55,000  bonds 
for  a  municipal  water  plant. 

New  Jersey. 

•J»Bids  will  be  received  until  8:30  p.  m., 
Dec.  1,  by  City  Council,  Elizabeth,  N.  j.,  for 
the  construction  of  a  sewer  in  Erie  Ave.  from 
Bayway  to  a  point  north  of  Springfield  Road, 
connecting  with  the  sewers  of  the  Joint  Mu-  . 
nicipalities  in  Bayway,  the  following  work 
to  be  done  and  material  furnished,  viz. :  For 
625  lin.  ft.  10-in.  pipe  sewer,  caulked  joints; 
twenty  10x6-in.  connections ;  265  lin.  ft.  8-in. 
pipe  sewer,  caulked  joints;  twelve  8-in.  by  6- 
in.  connections;  32  Vs  turns;  448  lin.  ft.  6-in. 
pipe  to  curb,  caulked  joints,  to  a  point  7  ft. 
below  curb;  also,  inspector's  pay  at  $2.00  per 
day. 

4*Bids  will  be  received  until  3:30  p.  m.. 
December  1,  by  the  Board  of  Street  and 
Water  Commissioners,  Newark,  N.  J.,  for 
the  construction  of  the  Avenue  C.  _  and 
Dawson  St.  storm  water  sewer.  Morris  R. 
Shcrrerd    is    Chief    Engineer. 

.\ccording  to  advices  from  Englewood,  N. 
J.,  municipalities  in  the  Overpeck  Valley  and 
along  the  Hackensack  River  are  vitally  inter- 
ested in  proposed  legislation  looking  to  the 
creation  of  sewage  disposal  districts  with  a 
view  to  ending  the  river  polution  nuisance. 

The  City  Council  of  New  Brunswick,  N.  J., 
has  been  petitioned  for  the  construction  of  a 
sewer  on  Morris  St.  to  John  St.,  and  up  thai 
street  to  connect  with  the  sewer  already  laid 
on  New  St. 

Residents  of  Plum  St.,  between  Somerset 
and  Hamilton  Sts.,  have  petitioned  the  board 
of  works  of  New  Brunswick,  N.  J.,  to  lay  a 
sewer  through  that  street. 

New  York. 

4*Bids  will  be  received  until  11  a.  m.,  Dec. 
13,  by  the  Board  of  Water  Supply,  165  Broad- 
way. New  York,  N.  Y.,  for  Contract  43.  for 
furnishing  and  delivering  certain  apparatus 
and  materials,  and  furnishing,  delivering  and 
installing  certain  other  apparatus  and  mate- 
rials, at  Ashokan,  Kensico  and  Hill  View  res- 
ervoirs and  in  various  structures  along  Cats- 
kill  aqueduct  in  Ulster.  Orange.  Putnam  and 
Westchester  counties,  New  York.  The  appa- 
ratus and  materials  consist  of  63  6-inch  to  72- 
inch  gate  valves,  24  6-inch  and  12-inch  sluice- 
gates, 10  6-inch  check-valves,  2  16-inch  stop 
valves,  7  hydraulic  cylinders  for  gate-valves. 
2  motor  driven  operating  mechanisms,  9  hand 
operating  mechanisms  and  miscellaneous  ap- 
purtenances. 

•{•Board  of  Contract  and  Supply,  Troy,  N. 
Y.,  will  receive  bids  until  Dec.  2.  for  laying 
4,300  ft.  of  12-in.  water  mains  in  Spring  Ave. 


The  city  will  furnish  the  pipe  and  special  cast- 
ings. 

^Bids  will  be  received  until  11  a.  m., 
December  7,  by  Alfred  E.  Steers,  Presi- 
dent of  the  Borough  of  Brooklyn,  N.  Y., 
for  three  sewer  contracts,  the  largest  one 
being  as  follows:  No.  3 — For  furnishing  all 
the  labor  and  materials  required  for  con- 
structing a  sewer  in  42d  St.,  between  14th 
and  16th  Aves.  The  Engineer's  preliminary 
estimate  of  the  quantities  is  as  follows: 
825  linear  ft.  of  15-in.  pipe  sewer,  laid  com- 
plete, including  all  incidentals  and  appur- 
tenances; per  linear  foot,  $1.90;  700  linear 
ft.  of  12-in.  pipe  sewer,  laid  complete,  in- 
cluding all  incidentals  and  appurtenances; 
per  linear  foot.  $1.70;  1,620  linear  ft.  of  6-iii. 
house  connection  drain,  laid  complete,  in- 
cluding all  incidentals  and  appurtenances; 
per  linear  foot.  75  cts.;  15  manholes,  com- 
plete, with  iron  heads  and  covers,  includ- 
ing all  incidentals  and  appurtenances,  per 
manhole,  $50;  2  sewer  basins,  complete,  of 
either  standard  design,  with  iron  pans  or 
gratings,  iron  basin  hoods  and  connecting 
culverts,  including  all  incidentals  and  ap- 
purtenances; per  basin,  $135;  200  ft.  (B.  M.) 
of  sheeting  and  bracing,  driven  in  place 
complete,  including  all  incidentals  and  ap- 
purtenances; per  thousand  feet  (B.  M.), 
$18. 

^Bids  will  be  received  until  2  p.  m.,  De- 
cember 7,  by  George  McAnney,  President 
of  the  Borough  of  Manhattan,  New  York 
City,  for  furnishing  all  the  labor  and  mate- 
rials required  for  the  extension  and  re- 
pairs to  sewer  and  appurtenances  at  142(1 
St.,   North  River. 

Eveline  Bros.,  of  Waterford,  N.  Y.,  and 
New  Britairi,  Conn.,  have  just  finished  Sec- 
tion one  ot  the  Woodside  sewer  system 
and  have  been  awarded  additional  con- 
tracts for  the  extension  of  Sections  2,  3 
and  4  of  the  new  sewer  system. 

City  Engineer  John  A.  Giles  of  Binghamton, 
N.  Y.,  has  received  word  from  Sanitary  En- 
gineer George  L.  Robinson  that  the  plans  for 
the  sewage  disposal  plant  which  are  in  course 
of  preparation,  would  be  completed  and  ready 
for  submission  to  the  State  Department  of 
Health  by  Dec.  1, 

City  Engineer  John  A.  Giles  of  Bingham- 
ton, N.  Y.,  has  completed  the  plans  for  the 
intercepting  sewer  system  which  is  to  con- 
nect with  the  sewage  disposal  plant  it  is 
planned  to  erect  on  the  south  side  of  the  Sus- 
quehanna River  opposite  Riverside  Park,  and 
will  submit  them  to  the  state  department  of 
health  for  approval.  Sanitary  Engineer  J.  L. 
Robinson  of  New  York  City  has  charge  of 
designing  the  sewage  disposal   plant. 

A  special- election  of  the  electors  of  Fair- 
port,  N.  Y.,  will  be  held  in  the  town  hall  on 
Dec.  6.  for  the  purpose  of  deciding  whether 
the  village  board  shall  issue  a  note  for  $1,000 
for  the  services  of  a  competent  engineer  to 
draw  up  plans  and  specifications  for  a  new 
sewer  system. 

The  work  of  constructing  the  sewerage 
system  and  disposal  plant  in  Yorkville,  N.  Y., 
authorized  by  a  vote  of  the  taxpayers  of  that 
village  last  October,  will  not  be  commenced 
this  year.  The  amount  appropriated  for  the 
improvement  was  $22,000.  W.  E.  Cooper  is 
President  of  the  village  board. 

A  special  meeting  of  the  Intercepting  Sew- 
er Board  of  Syracuse.  N.  Y.,  was  recently 
held  to  consult  with  Chief  Engineer  George 
W.  Kittredge  and  Division  Engineers  Tor- 
rence  and  Preston  of  the  New  York  Central 
Railroad  regarding  plans  for  constructing  the 
intercepting  sewer  in  South  Franklin  St.,  un- 
der the  New  York  Central  tracks.  Franklin 
St  will  probahlv  be  tunneled  bet\veen  the 
tracks  in  West  Fayette  St.  and  West  Wash-. 
ington  St. 

The  village  board  of  Silver  Springs.  N.  Y. 
has  received  a  report  from  the  state  board  of 
water  commissioners  approving  the  plans  sub- 
mitted to  the  commissioners  last  August  and 
authorizing  the  village  board  to  put  down 
wells  and  install  a  pumping  station  of  suf- 
ficient supply  of  water.  Bonds  were  recently 
voted  in  the  sum  of  $14,000  for  this  purpose. 


North  Carolina. 

•|«Bids  will  be  received  until  noon,  Dec.  15, 
by  the  Board  of  Public  Works  Commission, 
Fayetteville,  N.  C,  for  furnishing  and  install- 
ing two  filter  units  of  1,500,000  gals,  per  dav 
each,  with  all  piping  machinery  and  appur- 
tenances connected  therewith ;  the  construc- 
tion of  a  plain  and  reinforced  concrete  sedi- 
mentation basin,  filtered  water  well,  etc. ;  con- 
struction complete  of  a  brick  filter  and  pow- 
er building.  John  K.  Strange,  Fayetteville, 
N.  C.  is  Engineer  in  charge. 

4«Bids  will  be  received  until  8  p.  m.,  Dec. 
5,  by  John  A.  Weddell,  Clerk,  Tarboro.  N.  C. 
for  laying  approximately  one  mile  each  of 
6  and  8  in.  cast  iron  bell  and  spigot  water 
mains  and  specials  and  setting  about  16  fire 
hydrants. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  1, 
by  Board  of  Control,  Akron,  O.,  for  the  con- 
struction of  a  storm  water  sewer  in  and 
along  Euclid  Ave.,  from  Schell  Ave.  to  Wa- 
bash Ave.     C.  C.  McCue  is  Clerk. 

Sol  Mendelson  has  been  awarded  the  con- 
tract in  Elyria,  O.,  by  the  board  of  control, 
for  the  construction  of  a  sewer  on  Louisiana 
and  River  Sts..  for  $2,000. 

Herring  &  Son  have  been  awarded  the  con- 
tract in  Wooster,  O.,  for  the  improvement  of 
Nold  Ave.,  from  Beall  to  Spink  by  sewering 
and  grading. 

The  board  of  control  of  Alliance,  0.,  nas 
awarded  the  contract  for  constructing  the  old 
fair  ground  storm  sewer  and  the  North 
Union  .\ve.  sanitary  sewer,  known  as  sewer 
No.  70.  to  C.  A.'  Childcrs  and  Joe  Perry,  re- 
spectivelv. 

The  Director  of  Public  Service,  Loram, 
O.,  has  awarded  contracts  to  Faragher  & 
Randall  &  M.  J.  Burke  of  Lorain  for  the 
construction  of  sewers  as  follows:  West 
25th  St.,  sanitary  sewer  from  Lexington 
Ave.,  westerly  to  the  west  line  of  Lorain 
Stone  Co.'s  addition  in  Granger  St.:  E. 
34th  St.,  sanitary  sewer  from  Milton  Ave. 
to  Elyria  Ave.:  Livingston  Ave.,  sanitary 
sewer  from  W.  32d  St.  southerly  to  W.  35th 
St.;  W.  32d  St.,  sub-main  sewer  from 
Broadway  to  Lexintgon  Ave.  in  W.  32d  St. 
L.  B.  Johnston  is  Clerk. 

Pennsylvania. 

The  C.  T.  McCrackcn  Co.  of  Pittsburg. 
Pa.,  has  been  awarded  the  contract  for  the 
reconstruction  of  the  Preston  St  sewer,  in 
Louisville.  Kv.,  from  Water  to  Fulton  Sts.. 
for  $-30,978.  Other  bidders  were  B.  C.  Milner 
&  Sons  Co..  and  the  Henry  Bickel  Co.,  of 
Louisville,  who  bid  $42,000  and  $43,000,  re- 
spectively. 

The  city  council  of  Hazelton.  Pa.,  has  de- 
cided to  construct  a  12-in.  terra  cotta  sewer 
on  East  Diamond  Ave.,  between  Carson  and 
Seybert  Sts.,  to  connect  with  the  sewer  at 
that  point. 

Plans  have  been  outlined  by  Borough  Engi- 
neer Damon  at  a  meeting  of  Lansdowne.  Pa., 
city  council  for  an  extension  of  the  sewer 
from  the  Griswold  Worsted  Co.  property  830 
ft.,  to  connect  with  more  than  a  half-mile  of 
sewer  that  was  never  used. 

South  Carolina. 

The  Board  of  Public  Works  of  Rock  Hill. 
S.  C,  has  recommended  to  the  City  Council 
to  give  it  authority  to  offer  Martin  Maloney 
of  Philadelphia.  Pa.,  owner  of  the  water  and 
electric  plants  of  Rock  Hill,  $100.0nn  for  both 
plants. 

South  Dakota. 

The  Northside  Water  Co.,  of  Orient.  S.  D.. 
has  been  incorporated  with  a  capital  stock  of 
$5,000.  .     ,,    _. 

A  special  election  has  been  called  m  Madi- 
son, S.  D.,  for  Dec.  6,  for  the  purpose  of  vot- 
ing on  the  proposition  of  bonding  the  city  for 
$65,000  for  a  proposed  sewage  system.  Com- 
plete surveys  have  been  made  by  Citj-  Engi- 
neer Trimmer 

The  city  of  Lake  Preston,  S.  Dak.,  has 
voted  the  issuance  of  bonds  to  the  amount 
of  $5,000  for  improvements  at  the  water- 
works. 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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Texas. 

The  Brownsville  Sewerage  Board,  Browns- 
ville, Tex.,  has  awarded  a  contract  to  the 
Texas  Machine  &  Supply  Co.,  of  Dallas,  Tex,, 
for  the  necessary  machinery  to  complete  the 
septic  tanks  of  the  company. 

The  citv  of  Bryan,  Tex.,  contemplates  ac- 
i|uiring  distributing  system  of  present  water 
company,  or  may  decide  to  construct  a  sys- 
tem. A  sewer  system  is  also  proposed.  The 
amount  available  is  $45,000. 

The  city  of  Dallas,  Tex.,  is  advertising  for 
bids  for  constructing  a  sewer  line  from  Trinity 
River  to  Oakland  Ave.,  to  serve  Mount 
Auburn  addition  and  adjacent  territory.  The 
City  Engineer  has  estimated  that  the  work 
wdl  cost  $21,484. 

The  City  Council  of  Yoakum,  Te.v,  has 
passed  an  ordinance  setting  aside  $3,500  for 
the  installation  of  a  sewerage  system.  Addi- 
linnal  funds  will  be  secured  from  the  citizens. 
The  contracts  recentlv  entered  into  by  the 
city  of  El  Paso,  Tex.,  with  Sorenson  &  Mor- 
gan for  the  construction  of  Sections  1  and  3  of 
the  sewage  disposal  plant,  and  with  W.  E. 
.\nderson  for  Section  2,  will  probably  be  held 
up  owing  to  the  fact  that  the  plans  and  speci- 
lications  call  for  the  erection  of  the  disposal 
plant  on  Chamizal  territory,  the  title  to  which 
is  in  dispute  between  the  United  States  and 
Mexico. 

Plans,  have  been  completed  by  the  O'Neil 
Engineering  Co.,  of  Dallas,  Tex.,  for  the 
construction  of  a  new  waterworks  in  San 
Augustine,  Tex.,  at  an  estimated  cost  of 
$235,000.  R.  H.  Hall  is  mayor  of  San  Au- 
gustine. 

Washington. 

Plans  and  specifications  have  been  iiled  by 
the  Board  of  Public  Works  with  the  City 
Council  of  Spokane,  Wash.,  for  a  sewer  on 
M,ain  Ave.,  from  Cedar  to  Ash  Sts.  The 
proposed  improvement  will  cost  $2,814. 

The  Board  of  Health   of   Spokane,   Wash., 


has  filed  petitions  of  property  owners  with 
the  City  Clerk  requesting  that  a  water  main 
be  laid  on  Fifth  Ave.,  between  D  and  C  Sts., 
to  cost  $400,  and  one  on  16th  St.,  between  Ma- 
delia  and  Pittsburg  Sts.,  to  cost  $426. 

Wisconsin. 

4-Bids  will  be  received  by  the  City  Council 
of  Portage,  Wis.,  until  Jan.  3,  for  the  con- 
struction of  sewers  in  that  city. 

Hans  C.  Hansen  has  secured  the  contract 
from  the  Board  of  Public  Works  of  Racine, 
Wis.,  for  the  laying  of  a  sewer  and  building 
manholes  on  Hubbard  St.,  at  $1.12  for  pipe 
and  $28  for  manholes.- 

Permission  has  been  granted  to  the  Water 
Commission  by  the  City  Council  of  Sparta, 
Wis.,  to  secure  bids  for  the  installation  of  a 
new  pump,  of  1,500,000  gals,  capacity  per  day, 
at   the   waterworks  station. 

The  city  council  of  Rhinelander,  Wis., 
is  considering  the  purchase  of  the  water- 
works. 

Bonds  have  been  voted  in  Prescott,  Wis., 
for  the  installation  of  a  waterworks  sys- 
tem. 

Wyoming. 

^•Bids  will  be  received  until  8  p.  m.,  Jan. 
li  (Mountain  time),  by  the  Board  of  Trustees, 
Buffalo,  Wyo.,  for  furnishing  all  labor  and 
material  for  the  construction  of  a  system  of 
sewerage  at  that  place.  All  bids  must  be  ac- 
companied by  a  certified  check  for  $1,000. 
The  work  will  include  6,390  lin.  ft.  of  6-in. 
pipe  sewer,  11,450  lin.  ft.  of  8-in.  pipe  sewer, 
1,910  lin.  ft.  of  10-in.  pipe  sewer,  4,840  lin.  ft. 
of  12-in.  pipe  sewer,  700  lin.  ft.  of  15-in.  pipe 
sewer,  with  necessary  house  connections;  51 
manholes,  15  flush  tanks,  22  lamp  holes,  out- 
lets and  other  appurtenances.  The  minimum 
depth  of  the  excavation  is  5  ft.,  the  maximum 
18  ft.,  the  average  9  ft.  Plans  and  specifica- 
tions may  be  obtained  of  Havden  M.  White, 
City   Clerk,    Buffalo,   Wyo.     E.   L.    Clarke   is 


engineer  in  charge.    Official  advertisement  will 

be  found  elsewhere  in  this  issue. 

Canada. 

^Bids  will  be  received  until  Feb.  1  by  J.  W. 
Breakey,  Sec.-Treas.,  Souris,  Man.,  for  fur- 
nishing and  delivering  during  the  spring  and 
summer  of  1911  the  following  material:  Ap- 
proximately 40  tons  of  12-in.  Standard  C.  I. 
waterpipes;  approximately  85  tons  of  8-in. 
Standard  C.  I.  waterpipes;  approximately  200 
tons  of  6-in.  Standard  C.  I.  waterpipes;  ap- 
proximately 150  tons  of  4-in.  Standard  C.  I. 
waterpipes,  and  special  castings;  75  fire 
hydrants;  6  8-gate  valves;  15  6-gate  valves; 
24  4-gate  valves;  45  C.  I.  valve  boxes;  20,000 
lbs.  pig  lead;  2,000  lbs.  oakum;  2,000  ft.  of 
20-in.  Standard  vit.  sewer  pipe;  900  ft.  of 
18-in.  Standard  vit.  sewer  pipe;  3,250  ft.  of 
15-in.  Standard  vit.  sewer  pipe;  4,750  ft.  of 
r2-in.  Standard  vit.  sewer  pipe;  7,050  ft.  of 
10-in.  Standard  vit.  sewer  pipe;  13,350  ft.  of 
8-in.  Standard  vit.  sewer  pipe,  and  specials. 

The  board  of  control  of  Winnipeg, 
Man.,  awarded  the  following  contracts  for 
furnishing  materials  for  the  Domestic  wa- 
terworks system:  Canada  Iron  Corpora- 
tion, Montreal,  Que.,  water  pipe  at  $37.50 
per  ton,  total  bid,  $47,538;  I.  McAvity  & 
Sons,  St.  John,  N.  B.,  valves,  $3,523,  and 
the  Canadian  Fairbanks  Co.,  Winnipeg, 
Man.,  hydrants,  $37  each.  Bids  were 
opened  by  M.  Peterson,  Secy.,  of  board, 
Nov.  14. 


If  You  Want  Help 

insert  a  "want  ad."  in  Engineering- 
Contracting.      It  will    cost  you    but 

One  Cent  a  Word 

to  reach    14,000   readers. 


•""""'■■■''-■■"5.<&ri..„. 


Vict""""'.  ,10"" 


'••  "''S""  '""C.".. "•"'''■' 


~'"  Aug.  23,  190B 


contractl.Tg, 
"^=5  Dearborn  Street. 
Chicago.  111. 
'entlemen; 

Your  letter  of  t^e  zot.,  . 

-  ""  t^e  .^,   ,,  ,„  ^^^  .-.     !_"^'-°^"'"  Street  Br.a^e. 

»«  the  majority  of  Inquirle,   ^^^i*»' ""  truthfully  aay 
P«per.   w.  „        ^"1"lrlea  mentioning  the  ad.  „uoteH 
•  are  certainly  pieaeea  with  the 
^'-  "ceptanee  of  pi,„3         '^  "°""''- 

^— —  "-:::r;;e;:r"^"^"-" 


"ery  truly  your. 


PI......  ^ 


Clerlt 


,«-;^J^ 


Items  marked  thus  4"  indicate  work  now  open  for  bids. 
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PofririAPriritr     C anft' ar'iinn  '"'^^  '^  '°  ""^surface  an  asphalt  pavement  when  calculus  can  be  used  advantageously  in  solving 

Crll^lllCCl  lll^™VUIIll  aClllI^  its  annual  repairs  reach  30  cts.  per  sq.  yd.  problems  in  economics. 

A  Weekly  "Methods  and  Cost"  Journal  ^"   Wa.shington    there    is    no    rule,   and   the  The  use  of  calculus  and  logic  in  determin- 

for  CivU  Engineers  and  Contractors  same  holds  true  Of  Detroit  and  Kansas  City.  ing  the  most  economic  bridge  span,  where  a 

Published  every  Wednesday  by      '  !"  Harrisburg  the  specifications  provide  for  series   of   spans   occur    well     illustrates     our 

entire  renewals  of  pavement  under  guarantee  point.     On  page  1,489  of  Gillette  s     Handbook 

THE  MYRON  C.CLARK  PUBLISHING  CO.  when  50  per  cent  or  more  must  be  renewed.  of  Cost  Data"  is  given  Mr.  J.  A.  L.  Waddell's 

35.)  Dearborn  Street,  Chicago  Mr.    H.    S.    Sprague,    Superintendent   of   Con-  solution  of  the  economic  .span  problem,  from 

Telephone  Harrison  6198  struction,  of  Pittsburg,  is  of  the  opinion  that  which    Mr.    Waddell    deduced    his    celebrated 

Nbw  York  Office:  13-21  Park  Row  ''  ^v'.'J  be  economical  to  make  asphalt  repairs  rule: 

Telephone  5613  corUandt  Considerably  in  excess  of  50  per  cent  of  the  "for  aiiv  crossing,  the  greatest  economy  will 

_ surface  area  of  the  street.  (,^  attained  when   the  cost  per  lineal  foot  of 

HALBERTP  GILLETTE ,  Mr.    George    H     Norton.    Deputy    Engineer  the  substructurcis  equal  to  the  cost  per  lineal 

^"^^.?iJl  Av Edito«s  Commissioner  of  Buffalo,  gives  the  following  foot  of  the  trusses  and  lateral  systems." 

H  P  kirkland:    :   ;    :   :       ;    :    :    ■    J  opmiom  incidentally  it  may  be  added  that  this  rule 

MYRON  C.  CLARK   .........   Publishbh  Theoretically  an  asphalt  surface  should  be  re-  applies  to  trestles,  viaducts,  elevated   railways, 

F.P.BURT     . Manager  newed  when  annual  cost  of  repairs  equals  Inter-  etc.      A    similar    rule    can    be    applied    in    de- 

— =^=  est   and   depreciation   charges   on  a  new   pave-  termining  the  most  economic  spacing  of  floor 

SUBSCRIPTION    RATES    (Payable  in  Advance). —  ment.  or  is  less  to  the  extent  that  a  new  sur-  beams,   both   for  reinforced   concrete   and    for 

t1,%UrHi'arUrm^"p?r1/'^?/^^  face  is  worth  more  than  the  old  for  traffic  ac-  wooden  or  steel   floors.     The   economic  spac- 

Islands.  ReptAlu  of  Panama.  Canal  Zont  and  Island  commodation."  ing    of    studs    or    uprights      used    in    concrete 

tlnT^,(BSissuesMo  Dominion  oir..^  Mr.  Norton's  criterion  is  the  same  that  Mr.  f"™-^  "'=',>'  be   similarly  worked   out. 

t:,ooaT«iT{es,ssu^s)to  UomtmonofCanada.  Georee    M     Tillson     Chief    Eneineer     Bureau  Since  all  problems  in  engineering  economics 

a  00 ay.armiss.es)  to  all  oiher  countries.  of  Hfghvvavs  of  Brooklvn    h^s  ad^^^^^^  '"^'°l^'c   solving   for   a   minimum   unit   cost   of 

Re^^tunoe  by  Draft,  Post  Office  or  Express  Money  IVoineSg-cLtrac^^^^^^^^^^  production,    and    since    an    equation,  may    be 

ADVERTISING  RATES  sent  on  application.  but,  as  shown  on  page  33  of  the  second  edi-  '''^''""^  to  express  the  variable  umt  cost  in 

— tion   of   Gillette's  "Handbook  of   Cost   Data,"  ThT^   l!   "^  ^"i''^"'   that   there   is   a   wide 

^oT'V,^'^rw?»o"fmnnU'*rnL'A'f'''f  M  '''C  'his    mcthod    is    mathematically   illogical,    and  ^^^'^   ^°r  the  developnient   of   concisely   stated 

Mm  ^  •  •  '^^"^''°'  ^'^^'^  leads   to   wholly    incorrect      results.     In     the  economic  rules  derived  by  the  application  of 

-     '       •  ==  same  book,  pages  27  to  32,  a  correct  solution  differential  calculus,  as  above  indicated 

C/-MVT  T  r  M  T  c  "^  "^''   problem    is   given,  and,   without   going  t-u      /^      ^       r    /-<  ^      \ii     \     c        ..i. 

ON  TENTS.  into   the    mathematics,   we    shall   briefly    indi-  "he    Cost    of    Concrete    Work    for    the 

—  cate  the  process.  Gatun  Locks. 

This  problem  is  one  involving  a  determina-  .,-,  .  _,,,,  ,,,,  ,        , 

EDITOKIAl.  SECTION:  tion  of  the  minimum  unit  cost  of  a  pavement  Ibe  co.st  ol   ,t,U210  cu    yds.  of  concrete  ma- 

An  Incorrect  Method  of  Dotermining  When  diirinir  a  Inns-  nerind  nf  vears     Tn  nthpr  urorrlc  So"0'   'aid   in  the  Oatun  Locks  of  the  Panama 

a  Pavement  Should  Be  Relaid  Because  of  ;.     ",?„^o=    in    finHino.    fhrr^'in^,?!    n„o?;»nf  Canal  up  to  Oct.  1,  iniO,  was  $7.54  per  cu.  yd. 

Increa-sing    Repair    Costs 495  '*    consists    in    hnding    the    minimum    quotient  ,,  c,„-^„pHiM„   ,,-.<„.    v^   AnZnrih/ fh^  nl^nt 

Cost    of    Concrete    Work    for     the     Gatun  obtained    by    dividing    the    sum    of    the    first  *-'"■'   s'Kceediiig  page  «e   describe  the  plant 

Locks   495  cost   of   the    pavement   and   the   total   cost   of  «'"'  ""^t  '"ds  emp  oyed  and  give  itemized  costs 

CONCRETE   SECTION:  repairs  by  the  economic  life  of  the  pavement,  of   construction    for   a   period   ol    six   months 

Large  Portable  Plant  for  Crushing    Mixing  ^^i^g    (he    word    pavement    to    designate    only  ^^    ^''°   {°''  «"°"'*;'"  P^'lf  "^     ^ree  months. 

and  Placing  Concrete  on  Catskill  Aque-  that  part  that  wears  out  under  traffic.     Since  ^hese  costs  are  no  eworthy.     They  exhibit  a 

MeUiodsand'cosis   of' Concrete'  Work  "at  the  problem  involves   solving  for  a  minimum,  very  satisfactory  rate  of  decrease  as  the  con- 

the  Gatun  Locks  of  the  Panama  Canal.. 498  the   solution   is   most   easily   made   by  the   aid  struction    has    advanced       The    average   cubic 

EARTH   AND    ROCK    SECTION:  of    the    differential     calculus,    although     other  >f"'    .eo^t    f°''  l'"l/'"'    '''If    months    of    con- 

Pragress  and   Cost   of   Excavation,   on    the  methods  may  be  used,  such  as  a  graphic  plot-  ^f^'etion    was    $8.o4;    for    the    succeeding    six 

Panama  Canal  for  the  Year  Ending  June  ^^^     ^f  ^^     costs  and  a  method  of  aooro  -ima  months   it   was   $(.-52,   and    for  the   hnal   three 

Some  cists  of  Hauiing- With  ¥mciion -En:'"'  tions  which  will  lead 'to  results  close  enough  ""f}''  of  our  record  it  was  $7.02.     The  final 

sines    ^ 504  for  most  purposes.  •^"''  '°V'-'-''  ^■"'''  ''owevcr,  not  only  does  not 

ROADS  .4ND   STREETS   SECTION:  TT  •        ft,     j-ff         .■   i        i     i         ai      ,~-ii  ».  *"°^^'   '"^  economy   vaunted   m  the   reports  of 

Notes  on   Road  and   Street    Work 504  ,  ]^^'"^  'J^'^   differenial   calculus,   Mr.   Gillette  Isthmian    excursionists    but    is    on    the    whole 

EScperimental   Bituminous-Macadam   Pave-  deduces  three   important  formulas,   which   are  rather   high.     The   items   which   make   up  the 

ments  on  White  Plains  Road.  Bronx  Bor-  expressed    as:     (I)     Assuming    the    curve    of  total  considered  individually  present  the  same 

./i"^.;  New  lork  City.............. 505  annual  repairs  to  be  a  straight  line;  i.  e..  re-  fact 

y^f..'',  S°u^5XaV-..^.-:.-^^^-^:^.-^^!505  P--;  increasing  steadily  every  year  from  the  ''ti.rri.,  to  Table  II,  which  represents  the 

-''i^r^S^^;^   — -.'°". . .'-  .  .«.-'-=:50e  Sr  ^  b^e'^a  -^     raZ^    'and"r3)  Isu-fp-in^'g  ^^^r^rVT'^l  '"^thT  "^"'r' ^""o^^bt 

WATER-WORKS  AND  SEWERS.  SECTION:  no    repairs    for    a    period    of   years     followed  ™''  °^    '°['''  "  "  P'a'n  that  no  item  is  notably 

Methods  and   Cost  of  Sinking  and  Lining  bv   a  neriod   of  uniformly   increasine   reoairs  '""\;",'''    ^}^?\  ^'"Y   °^    them    are    rather    re- 

a  Dug  Well  on  Long  Island 507  ^u       P,   '°°   °'   uniiormiy   increasing   repairs.  markably  high.     Approximately,  the  costs  of 

Cost     of     0,,e,ating  .Filters     for     Twelve  ^^  The   rules  are  general,  applying  as  well   to  a  niaterials-cemcnt.    sand  and   stwe,   including 

Months.    Philadelphia   Water   Supply 508  machine  or  other  structure  as  to  a  pavement,  „,km„     .,„„,o„ot<.    .,!,„.,»    c..„  ,„ ti,„    „f    .ut 

Methods   and    Cost    of   Pneumatic     Calking  and  they  are-  ^  '  rubble-aggregate    about    five-sevenths    of    the 

With  Lead  Wool  of  30-in..  36-in.  and  48.  J   "  ^  •  total.     This  ratio  IS  about  normal,  but  the  ab- 

in.   Gas  Mains 509  L     When    annual    repairs    increase    steadxly  solute  cost  of  materials   is  high.     Canvassing 

RAILWAY  SECTION:  by  a  constant  ratio,  it  ceases  to  be  economic  the  several  items  it  will  be  seen  that  the  high 

A  Hook  for  Temporary  Support  of  Pipes.. 512  to    retain    a   structure    or   machine   in   service  item   is   crushed    stone    which   costs   as   much 

"'"roirnd's^urylyin^'"'  °^  ^'°'"  '"  '^"''^'■"512  "^''^''    ""'    "^g''^^'''''    ''■'/""'"    '''"'^    ""^   ''"'  nearly  as  all  the  other  masonry  materials.     In- 

M?thod  of  Cutting  Timbers'ijy" the' Use'of  '""■''  "f  ""'  Structure  or  machine.  cidentallv  it  mav  be  noted  here  that  rubble  is 

an   Air-Hammer   Drill .' 512  2.     When    annual    repairs    increase    steadily  being  got  onto  the  work  ready  for  placing  at 

Tn^''S''Rri?i^%nWr^w';,'r2"nw»'^;;°*Mu"  according  to  the  curve  of  a  parabola,  it  ceases  $1.35  per  cubic  yard  of  stone.  'This  is  a  round 

wfuke"  &°st    Paul   Ry        ^'^^^^^°-  ""'512  '"   be  economic   to   retain  a  structure   or  ma-  cost    considering    that    this    stone    is    largely 

Cost  of   Locomotive   Repairs 514  chine   m   service    after    the   aggregate   repairs  waste  rock  from  the  Culel)ra  Cut  and  excava- 

GENERAL  SECTION:  exceed  half  the  first  cost  of  the  structure  or  tion    cost    is,    therefore,    not    included.      The 

Cost  of  Operating     Different     Classes     of  machine.  amount  of  rubble  used  has,  however,  been  so 

Buildings    515  3      j.(//,j.„    <,    machine    or   structure,    whose  small   that   it   forms   a   rather   negligible  item 

'  first  cost  is  C.  requires  no  repairs  for  a  period  of    the    total    masonry     cost.       In     the     nine 

AT  i\;r     u    J      r   T-v  •    •  of  years    (K,)   and   then    the  repairs   increase  months  to  Oct.  1,  .1910,  the  volume  of  rubble 

An   incorrect    Method   of    Determining  annually  by  a  regular  rate   (a,)   the  economic  has  been  only  5  per  cent  of  the  volume  of  ma- 

When    a    Pavement    Should    Be  l^U   in   years   (y)   is  given  by   the  formula:  sonry :  for  the  last  three  months  of  this  period 

_,,.,_  ,.   .,  "  —  the  proportion  was  9  per  cent  rubble  and  its 

Kelaid   Because  of   Increas-  „    /^   ,   I's  cost  was  only  1.7  per  cent  the  total  cost  of 

ine  Repair  Costs.  ^  "  \  a  masonry.     We  believe  that  a  much  larger  per- 

centagc  of  rubble  could  have  been  safely  and 
This  problem  in   engineering  economics  ap-           It   will   be   noted  that   this   method   involves  wisely   employed,  but  this   is  aside   from  our 
pears  to  be  quite  simple,  namely  to  determine  determining  the  curve  of  annual   repair  costs.  more    specific    purpose    to    consider    the    con- 
when   it   ceases   to   be   economic   to   patch   an  It  will  not  suffice  to  know  what  average   re-  struction  costs  actually  obtained  and  \ye  wilt 
old  asphalt  pavement.     Nevertheless,  rules  of  pair  costs  are.     Unfortunately  most  published  return  to  our  subject. 

thurnb  and  positively  incorrect  methods  of  data  on  repairs  are  not  accompanied  by  state-'  When  crushed  stone  costs  $2.32  per  cubic 
solving  the  problem  are  in  vogue  in  all  the  ments  of  age,  without  which  the  data  are  use-  yard  of  1:3:5  concrete,  we  have  ample  war- 
large  cities,  so  far  as  we  know.  At  any  rate,  less  in  solving  this  particular  problem  in  rant  for  asserting  that  its  cost  is  high.  It  wilt 
in  the  discussions  at  the  recent  convention  of  economics.  be  observed  that  $2..32  is  the  cost  of  stone  per 
the  American  Society  of  Municipal  Improve-  Within  recent  years  it  has  become  the  fad  cubic  yard  of  concrete,  the  other  materials  of 
ments  (see  Engineering-Contracting,  Nov.  lor  engineers  to  belittle  the  usefulness  of  which,  cement  and  sand,  aggregate  in  cost 
16,  1910)  there  were  several  city  engineers  higher  mathematics  in  solving  the  so-called  $2.79.  The  actual  cost  per  cubic  yard  of  stone 
who  furnished  solutions  of  the  problem,  not  practical,  everyday  problems.  There  is  likely  for  concrete  was  for  the  first  six  months  of 
one  of  which  is  correct.  to  be  a  decided  change  in  opinion  on  this  1910,  $2.63  unloaded  at  Gatun.  This  stone 
In   New  York  city,  it  was  stated,  the  prac-  matter  as  we  come  to  see  how  frequently  the  was   secured    from   the     Canal     Commission's 
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quarry  and  crushing  plant  at  Porto  Bello,  about 
20  miles  from  Gatun,  is  transported  mostly  by 
barges  and  is  unloaded  into  the  stock  piles  at 
Gatun  as  described  in  a  succeeding  column. 
We  shall  in  our  next  issue  present  in  detail 
the  items  comprising  the  totals  for  quarrying, 
crushing,  transporting  and  unloading,  but  it 
will  be  sufficient  for  our  purpose  to  give  here 
the  totals  only.     They  are  as   fcillows: 

Per 

Item.  cu.  yd. 

Quarrying     31-21 

c:'rusliing     0.37 

'rowing 0.46 

Unloading     0.43 

Cenei-al   liivision   expenses O.OS 

Total    ..-  $2.50 

The  remainnig  7  cts.,  about,  is  made  up  by 
prorating  over  the  whole  yardage  the  cost  of 
extra  rail  transportation  for  some  OS.niMf  cu. 
yds.  at  4oV...  cts.  The  total  cost  of  $2.02  it  will 
be  noted  includes  no  charge  for  administra- 
tion  and   general    Cxiienses,    which     on     other 


classes  of  the  canal  work  have,  it  will  be  noted, 
run  in  amount  per  unit  well  above  the  Division 
expenses.  Passing  this  matter,  however,  there 
is  in  the  above  list  not  a  single  item  that  is 
not  excessive.  In  our  next  issue  with  the 
more  detailed  analysis  of  the  stone  costs  at 
hand  we  shall  present  ligures  in  support  of 
this  statement ;  here  we  merely  note  the  fact  in 
support  of  our  original  contention  that  con- 
crete costs  at  Gatun  exhibit  nothing  of  no- 
table economy.  We  may  note  here,  also,  that 
sand  dredged  into  barges,  towed  35  miles  and 
unloaded  at  Gatun  has  cost  $1.02  cts.  per  cubic 
yard. 

Turning  to  the  other  items  of  Table  H.  it 
will  be  noted  that  plant  charges  have  been  !M1 
cts.  per  cubic  yard  and  division  and  general 
administration  e.xpenses  have  been  32  cts.  per 
culiic  yard.  The  cost  of  mixing  concrete  and 
Ijlacing  concrete  and  rubble  has  been  4")  cts. 
per  cubic  yard  exclusive  of  power,  plant 
charges,  forms,  pumping  and  administration 
txpeiises. 


In  presenting  the  above  remarks  we  have 
not  gone  behind  the  reported  figures.  These 
do  not  permit  a  critically  careful  analysis.  La- 
bor costs  are  not  separated,  nor  is  it  clear 
exactly  what  is  included  under  certain  items. 
The  concrete  plant  at  Gatun  is  one  of  the 
largest  if  not  the  largest  ever  installed  for  a 
single  work.  The  magnitude  of  the  work  war- 
ranted this.  The  plant  was  designed  to  reduce 
all  labor  to  a  minimum.  It  has  performed,  in 
so  far  as  it  has  been  called  upon,  the  me- 
chanical operations  which  it  was  planned  to 
perform  with,  we  imagine,  reasonable  success. 
It  has  never  worked  or  more  correctly,  per- 
haps, it  has  never  been  called  upon  to  work  to 
nearly  its  nominal  capacity.  The  cost  of  main- 
taining it  has  been  surprisingly  high.  Finally 
in  considering  progress  and  costs  of  con- 
creting at  Gatun.  it  must  be  remembered  that 
the  work  is  for  the  most  part  exceedingly  mas- 
sive and  very  simple.  Structurally  the  work 
is  an  excellent  one  for  securing  low  costs. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Large    Portable    Plant    for    Crushing, 

Mixing  and  Placing  Concrete 

on  Catskill  Aqueduct. 

The  plant  which  is  makmg  the  greatest 
headway  on  the  cut  aiid  cover  work  of  the 
Catskill  -\queduct  is  a  portable  plant.  This 
|ilant   was   designed   by   Chas.   Longenecker   & 


ranged    so    that   tin    ft,    of    aqueduct   could   be 
built  in  a  day. 

Contract  11,  on  wdiicb  the  portable  machine 
operates  is  being  carried  on  by  the  H.  S. 
Kerbaugh  Co.,  and  consists  of  both  cut  and 
cover  work  and  3,470  ft.  of  grade  tunnel  The 
out  and  cover  work  is  nearly  -5  miles  in  length 
but,  the  tuimel  divides  this  into  two  sections, 
the    northerly    one   being   about   4    miles    long 


to  the  city  of  New  York  which  is  built  in  a 
side  bill  cut,  later  to  be  covered  with  earth 
and  grassed.  The  excavation  here  is  mostly 
in  compact  earth  containing  a  few  boulders. 
The  type  of  aqueduct  designed  for  this  class 
of  foundation  is  shown  by  Fig.  2.  In  case 
loose  ground  is  encountered,  the  base  is 
widened  as  shown  by  the  dotted  line  in  the 
figure. 


Fig.    1 — View    of    Portable    Plant    Used    for    Crushing,   Mixing   and    Placing   Concrete   on    Catskill    Aqueduct. 


Co..  1")0  Nassau  St.,  New  York  City,  and  was 
intended  to  build  30  lin.  ft.  of  aqueduct  per 
day,  but  during  the  first  part  of  its  opera- 
tion certain  improvements  were  made  so  that 
it  could  build  4-5  ft.  a  day.  and  later,  the  or- 
ganization   of    the     various     crews     was    ar- 


and  the  southerly  one  approximately  IVi;  miles 
long.  This  article  deals  only  with  the  last 
named  section  upon  which  the  portable  ma- 
chine is  o])erated. 

The  cut  and  cover  type  of  the  aqueduct  is 
that  part  of  the  concrete  pipe,  carrying  water 


Excavation. — The  line  of  the  aqueduct  exca- 
vation follows,  to  a  certain  extent,  the  con- 
tour of  the  ground  and  makes  a  more  or  less 
uniform  depth  of  excavation  of  about  12  ft. 
This  was  taken  out  in  two  cuts  by  a  GO-ton 
Marion  shovel  operating  a  2%  cu.  yd.  bucket. 
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The  first  cut  was  made  before  any  concreting 
was  started,  and  the  second  cut,  which  in- 
cluded the  remaining  8  ft.  in  depth,  has  been 
taken  out  as  the  concrete  work  proceeded. 
The  steani  shovel  precedes  the  concrete  plant 
about  1")I1  yds.  and  deposits  its  spoil  into  side 
dump  cars  alongside  the  trench. 
Tlicse  cars  arc  hauled  by  Porter  dinkey  cn- 


The  first  part  consists  of  a  steel  frame 
work  mounted  on  two  60-ft.  steel  flat  cars, 
placed  side  by  side  and  bolted  together. 
These  cars,  as  shown  in  the  accompanying 
drawing.  Fig.  4.  run  on  two  standard  gage 
tracks  on  ties  made  of  heavy  timbers.  The 
ties  are  made  of  timbers  8  ins.  wide  which 
arc   Iniilt    up    to    lit    the   curve   r,f   tlie    invert. 


Excayatton  shall  be  measured 
for  payment  U  this  line 


Fig.  2 — Section   of  Concrete  Aqueduct   Showing  the  Type  Handled  by  the  Portable  Plant. 


gines.  back  along  the  completed  work  and 
dumped  to  form  the  cover  over  the  arch. 
When  sufficient  earth  is  deposited  at  the  side 
of  the  arch  an  inclined  track  is  laid  to  the 
top  of  the  aqueduct  and  along  the  top,  thus 
making  possible  the  dumping  of  cars  to  either 
side. 

The  steam  shovel  engineer  has  developed 
great  accuracy  in  cutting  to  the  lines  on  this 
work  and  very  little  trimming  has  been  nec- 
essary. .\bout  8,000  cu.  yds.  per  month  was 
excavated  by  the  steam  shovel. 

Laying  Key  Blocks  and  Invert. — Before  lay- 
ing the  invert,  key  blocks  are  laid  transverse- 
ly across  the  trench  every  7%  ft.  These  con- 
crete blocks  are  2  ft.  wide  and  are  laid  so  that 
their  surfaces  come  within  6  ins.  of  that  of 
the  finished  invert.  The  forms  for  the  blocks 
consist  of  steel  channels  bent  to  take  the 
curve  of  the  invert.  They  are  set  in  position, 
one  on  each  side  of  a  key  and  are  kept  from 
spreading  by  1  in.  rods,  which  are  bent  over 
the  top  of  the  key  and  webs  of  the  channels. 

The  invert  is  placed  in  alternate  sections  of 
15  ft.  The  only  forms  necessary  for  this 
work  are  the  hollow  boxes,  shown  in  Fig.  ."?. 
which  form  the  keys  for  the  side  w-alls  of 
the  aqueduct.  The  concrete  was  at  first 
brought  from  the  mixer  in  narrow  ga.ge  cars, 
as  shown  in  Fig.  3,  but,  later  a  portable  mix- 
ing plant  on  a  flat  car  was  substituted.  The 
concrete  aggregates  for  this  plant  arc  mixed 
dry  at  a  crusher  plant  at  the  north  end  oi 
the  contract  and  brought  alongside  the  por- 
table mixing  plant.  Cement  is  added  here 
and  the  concrete  is  mixed  in  a  1  cu.  yd  Smith 
mixer  located  on  the  flat  car.  .\  small  der- 
rick is  located  on  the  flat  car  for  handling  the 
stone  and  cement  from  tlie  material  train. 
The  mixer  discharges  concrete  into  a  chute 
which  carries  it  out  over  the  trench.  The 
chute  may  be  swung  to  any  position  for 
spreading  the  concrete. 

In  finishing  the  invert  no  extra  .grout  is 
used.  Instead  of  this  a  ■2-in.  steel  shaft  about 
li5  ft.  long  is  used  to  roll  the  surface.  With 
this  method   an  excellent  surface   is  made. 

Four  alternate  sections  of  invert  including 
key  blocks  are  finished  by  one  gang  in  8 
hours,  thus  making  fiO  ft.  of  completed  invert 
per  day. 

Main  Plant. — The  balance  of  the  concrete 
work  is  performed  liy  the  main  plant.  This 
plant  consists  of  two  principal  parts."  The 
first  is  the  crushing  and  mixing  plant  and  the 
second  part  serves  both  to  handle  the  con- 
crete  and  the   outside   forms. 


They  are  spaced  )i  ft.  from  c.  to  c.  The  upper 
portion  is  supported  on  the  two  cars  as  shown. 
On  the  lowel  floor  is  a  No.  4  McCully  gyra- 
tory crusher.  This  feeds  into  a  l(i-in.  bucket 
conveyor  which  carries  the  material  to  a  re- 
volvin.g  screen  at  the  top  of  the  plant.  The 
rejects  from  here  go  tlirough  a  \o.  3  crush- 
er, through  the  sand  rolls  and  again  to  the 
bucket  conveyor  and  revolving  screen.  The 
sand  and  stone  bins  Iielow  the  screen  have  a 
capacity  of  20  cu.  yds  of  sand  and  4n  cu. 
yds.  of  stone. 

Below  the  bins  are  the  measurin.g  hoppers 
and  a  Hains  mixer.  The  mi.xer  dumps  di- 
rectly   into    Hains    buckets    which    are   picked 


When  the  full  bucket  is  picked  up  ly  the 
hoist,  the  empty  bucket  runs  in  under  the 
spout  and  is  ready   for  filling. 

That  part  of  the  plant  used  in  placing  the 
concrete  and  handling  the  outside  forms,  con- 
sists of  a  two-truss,  steel  bridge  140  ft.  long, 
upon  which  travel  the  several  hoists  for  the 
different  purposes  described  below.  The 
bridge  is  supported  under  one  end  by  a  pivot 
bearing  on  the  main  plant  and  under  the  other 
end,  by  a  similar  bearing  carried  by  a  series 
of  steel  saddles  which  in  turn  rest  upon  the 
concrete  arch  of  the  aqueduct.  The  traveling 
hoist  for  handling  the  concrete  buckets  is 
suspended  beneath  the  bridge.  It  is  equipped 
with  one  11  H.  P.  motor  for  hoisting  and  two 
propelling  motors  of  3  H.  P.  each.  Three  sets 
of  tracks  are  provided  for  this  carriage  so 
that  when  the  machine  is  being  operated 
around  a  curve,  that  "set  of  tracks  is  used 
which  will  suspend  the  carriage  more  nearly 
over  the  center  of  the  work. 

On  top  of  the  bridge  is  another  traveler 
which  is  provided  with  over-hanging  arms  to 
which  chain  hoists  are  attached  for  handling 
the  outside  forms.  The  traveler  is  equipped 
with  two  motors  of  0  H.   P.  each. 

.\t  the  rear  support  of  the  bridge  ie  an- 
other chain  hoist  which  is  equijiped  with  a  o 
H.  P.  motor.  This  hoist  is  suspended  from 
an  I-beam  over  the  center  line  of  the  aque- 
duct (shown  on  the  drawing  in  the  rear  end 
view  of  plant).  The  saddles,  each  of  which 
are  2  ft.  wide  are  picked  up  by  the  hoist, 
turned  f)0°,  carried  forward  through  tlic  sup- 
porting frame,  and  reset  ahead.  When  several 
saddles  are  set  ahead  the  entire  plant  is  pulled 
forward.  This  process  is  repeated  about  five 
limes  in  moving  (SO  ft. 

I'oniis. — The  forms  used  on  the  work  were 
made  by  the  Blaw  Collapsible  Steel  Centering 
Co.,  of  Pittsburg.  They  are  of  sheet  steel 
braced  w-ith  ribs  made  of  extra  heavy  angles. 
The  forms  are  built  to  fit  the  inside  peri- 
meter of  the  aqueduct.  They  are  built  in 
5  ft.  lengths  and  arc  hinged  at  a  point  about 
2  ft.  above  the  invert.  The  bottom  2  ft.  of 
the  forms  can  thus  be  turned  in  on  the  hinges 
and  the  entire  form  supported  on  an  .\- frame 
carriage.  The  carriage  is  equipped  with  verti- 
cal and  lateral  screws  which  are  fastened  to 
tlie  angle  iron  braces  and  are  operated  to  hold 
the    form    in    such    a    shape    and    position    that 


Fig.    3 — View    Showing    Method    of    Laying    the    Invert  for  the   Aqueduct. 


up  by  the  electric  hoists  and  carried  to  the 
forms.  Two  buckets  arc  used  for  handling 
the  concrete  from  the  mixer.  Each  has  four 
wheels  fastened  to  the  rim.  These  arc  used 
to  run  on  a  short  track  which  supports  the 
bucket  while  being  filled  from  the  mixer  spout. 
The  track  is  slightly  inclined  and  just  long 
enough  to  hold  the  two  buckets  at  one  time. 


it  will  telescope  through  the  forms  in  place. 
The  carriage  runs  on  a  standard  gage  track 
and  is  operated  by  a  -30  H.  P.  motor:  l-»  ft. 
of  forms  are  handled  by  the  carria.ge  at  one 
time.  \n  interesting  feature  in  connection 
with  the  forms  is  in  their  adaptability  for  use 
on  either  the  200  ft.  radius  curves  or  on  tan- 
gents.     The    sections   are    exactly   -j    ft.    wide 
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on  one  side  and  a  fraction  of  an  inch  less  in 
width  on  the  opposite  side.  When  the  5-ft. 
dimensions  are  placed  end  to  end  on  one  side 
the  forms  take  a  curve  of  200  ft.  radius. 
When  the  long  and  short  dimensions  are 
placed  alternately,  end  to  end,  the  forms  then 
are  on  a  tangent  line.  All  curves  on  the 
aqueduct  are  laid  out  to  this  standard  radius. 

Operation-  of  Plant. — Two  tracks  parallel 
tlie  line  of  the  aqueduct  work  upon  whicli 
the  material  for  concrete  is  brought.  The 
stone  and  cement  are  brought  in  wooden 
skips  and  the  skips  are  handled  from  the  cars 
to  the  plant  by  the  derricks  shown  on  the 
•drawing.  Of  these  two  derricks  one  is  an  im- 
provised wooden  derrick  with  mast  and  small 
bullwheel,  and  the  other,  a  .3-ton  revolving 
Miller  crane  made  by  the  Portland,  Maine. 
Electric  Co.  It  has  a  50-ft.  boom  and  is 
equipped  with  a  .30-H.  P.  motor.  This  crane 
was  not  sufficient,  however,  to  handle  in  one 
day  the  amount  of  material  required  for  fid 
ft.  of  arch,  and  for  this  reason  the  above 
mentioned  wooden  derrick  was  installed.  The 
stone  for  concrete  is  brought  from  the  spoil 
<himp  of  the  Peak  tunnel,  one  mile  north, 
where  it  is  loaded  onto  the  cars  by  a  20-fon 
Marion  shovel. 

The  operation  of  the  plant  proper  requires 
several  gangs  of  man  some  of  which  are  em- 
ployed on  the  plant  only  for  a  short  time 
■each   ^hift.  the  rest  of  their  shift  being  spent 


pass  through  from  the  inside  to  the  outside 
forms  and  prepares  these  forms  for  shifting. 
This  gang  then  goes  outside  and  shifts  the 
outside  forms  ahead  by  means  of  the  travel- 
er on  the  top  of  the  bridge.  These  forms  are 
piled  ahead  in  a  convenient  place  for  reset- 
ting. When  this  is  done,  the  concreting  is 
also  completed,  and  the  main  plant  is  ready 
for  shifting.  The  saddles  at  the  rear  end  are 
picked  up,  run  forward  and  placed  ahead. 
.Short  sections  of  track  are  riveted  on  top  of 
the  saddles  so  that  in  placing  them  ahead  new 
track  is  made  for  the  rear  support  of  the 
bridge  to  run  on.  The  whole  machine  is  then 
pulled  ahead,  a  few  feet  at  a  time  by  a  small 
dinkey  engine  attached  to  the  main  plant  by 
a  cable. 

.\\.  fi  p.  m.  an  inside  form  gang  comes  on 
and  collapses  the  inside  forms  in  15  ft.  sec- 
tions, moves  them  ahead  and  sets  up  the  four 
1.")  ft.  sections  in  about  7  hours.  .\t  midnight 
another  form  gang  oils  the  inside  forms,  picks 
up  the  outside  forms  which  have  been  piled 
ahead  and  sets  them  up,  puts  in  the  stay  bolts, 
sets  the  bulkhead  and  makes  everything  ready 
for  the  concrete  work  to  begin  again  at  8  a.  m. 

There  are  in  use  180  ft.  of  inside  forms ;  (iO 
ft.  being  concreted,  60  ft.  being  under  green 
concrete  which  supports  the  saddles,  and  60 
ft.  of  forms  being  moved.  Of  the  outside 
forms  120  ft.  only,  are  used. 

In  concreting  special  effort  is  mailc  to  keep 


changes  and  repairs.  The  plant  is  working 
very  efficiently  but  it  is  a  question  whether  a 
$40,000  investment  in  plant  is  worth  while 
(considering  that  only  about  30,000  yards  of 
concrete  have  been  placed  by  it),  unless  a 
large  amount  of  similar  work  can  be  con- 
tracted for. 

The  work  is  being  done  for  the  Board  of 
Water  Supply  of  New  York  City,  J.  Waldo 
.Smith.  Chief  Engineer,  by  the  H.  S.  Kerbaugh 
Co.  of  Philadelphia.  Mr.  William  B.  Gray 
is  superintendent,  and  Mr.  C  Dallas  Dixon, 
Jr..  secretary  and  treasurer.  The  contract 
lies  in  the  Esopus  Division  of  the  Northern 
.Aqueduct  Department,  Mr.  Robert  Ridgway, 
Department  Engineer,  Mr.  Lazarus  White, 
Division  Engineer  and  Mr  Elwood  .Avery, 
Section   Engineer. 


Methods  and  Costs  of  Concrete  Work 

at  the  Gatun  Locks  of  the 

Panama  Canal. 

The  Gatun  locks  of  the  Panama  Canal  con- 
tain 2,085,000  cu.  yds.  of  concrete  and  perhaps 
the  largest  and  most  elaborate  concrete  nii.\- 
ing  and  handling;  plant  in  the  world  has  been 
installed  for  their  construction.  These  locks 
are  in  a  flight  of  three  pairs  and  as  each  pair 
has  a  usable  chamber  length  of  1.000  ft.  the 
total   length  of  this  lock  structure  not  incUid- 


Fig.   4 — General    Plans  Showing    Elevation.     Plan    and    End    Sections   of    Portable    Plant. 


at  other  work.  The  concrete  work  for  the 
(iO  ft.  of  arch  is  started  at  8  a.  m.,  and  is 
carried  to  completion.  This  usually  requires 
about  7  hours  and  the  men  are  given  one  full 
shift  and  allowed  to  go  when  completed.  The 
amount  of  concrete  poured  is  about  171  cu. 
yds.  The  crew  required  for  operating  the 
plant,  for  concreting  alone,  is  as  follows: 

1  Iioist  engineer. 

2  foremen. 

1  electric  craneman. 

2  men  feeding  crusher. 
2  men    at    screen. 

4  men   oliarging  mixer. 

1  man  attending  water. 

2  men  carrying  cement. 

4  men  operating  lower  mixer  hopper.s  and  Hain.>i 

bucket. 
2  men  hooking  skips  to  derricks. 

1  foreman   on   placing  concrete. 
4  men  spading  inside  forms. 

2  men  dumping  bucket. 

4  Mien  inside  forms  (2  on  each  side). 
2  men   calking  forms. 
1  water  boy  for  plant. 

Besides  the  force  employed  during  the  main 
shift  of  concreting  are  several  gangs,  as  fol- 
lows :  For  collapsing  60  ft.  of  inside  forms 
and  loosening  outside  forms,  1  foreman  and  7 
men,  8  hours:  for  shifting  60  ft.  of  inside 
forms  and  setting  them  up,  1  foreman  and  7 
men.  8  hours ;  for  moving  main  plant,  1  Por- 
ter dinkey  engine  with  engineer.  1  foreman 
and  7  men,  2'';  hours:  for  shifting  ties  and 
rails,  1  Browning  locomotive  crane  and  engi^ 
neer.  1  foreman  and  6  men,  1  hour ;  banking 
outside  forms  with  earth.  1  foreman  and  (i 
men.  4  hours. 

These  gangs  work  at  certain  hours  during 
each  day  in  accomplishing  their  part  of  the 
work.  The  collapsing  gang  comes  on  at  noon 
and  goes  into  the  section  of  aqueduct  built 
the  previous  day.  loosens  the  stay  bolts  wh'ch 


the  top  of  the  inside  forms  cleaned,  as  the 
cement  mortar  when  allowed  to  dry  on,  spoils 
the  finished  surface.  The  forms  are.  of 
course,  oiled,  but  on  the  top,  where  all  the 
concrete  is  dropped,  it  is  impossible  to  oil  the 
form  until  just  before  it  is  finally  covered 
with  concrete.  In  order  to  clean  the  form, 
therefore,  after  each  bucket  of  concrete  is 
discharged  a  steam  hose  is  used  to  blow  live 
steam  on  the  form  and  clean  it  off.  The  hose 
nozzle  consists  of  a  1  in.  pipe  about  2  ft. 
long.  This  scheme  is  new  and  works  excel- 
lently. The  steam  is  supplied  from  a  boiler 
at  100  lbs.  pressure.  The  boiler  is  located  on 
the  main  part  of  the  plant  and  is  used  also 
to  operate  the  auxiliary  derrick. 

Another  scheme  is  used  on  this  work 
which  is  that  of  putting  a  set  of  2-in.  steam 
pipes  against  the  bulkhead  for  hastening  the 
setting  of  the  concrete  next  to  it.  Before 
steaming  or  drying  was  tried,  the  bulkheads 
and  the  wooden  keys  attached  on  the  inside 
of  them  sometimes  stuck  to  the  concrete.  It 
was  then  difficult  and  dangerous  to  the  con- 
crete, to  pull  the  bulkhead  while  the  concrete 
was  so  green,  but  under  the  new  method  the 
bulkhead   is   easily  and   safely  pulled. 

The  electric  current  for  the  operation  of 
the  motors  is  supplied  over  a  high  tension 
system  at  33,000  volts  from  the  Newburgh 
Heat,  Light  &  Power  Co.  It  is  stepped  down 
to  2,200  volts  at  the  compressor  plant,  op- 
erated on  another  part  of  the  work,  and  is 
again  stepped  down  at  the  machine  by  a  bank 
of  three  50  k.  w.  transformers  which  are  car- 
ried on  a  narrow  gage  truck. 

The  above  described  movable  crushing  and 
mixing  plant  cost  about  $30,000.  Since  it  was 
built,  nearly  $10,000  has  been  spent  in  making 


ing  approaches  is  some  3,750  ft.  Each  .step 
of  the  flight  consists  of  two  parallel  locks  side 
by  side.  The  lock  structure,  roughly,  for  each 
pair  comprises  two  side  walls  and  a  dividing 
center  wall,  with  a  heavy  floor  under  all. 
These  structures  are  not  solid  but  contain 
filling  and  emptying  culverts  as  shown  by 
the  three  sections  of  Fig,  1  ;  these  sections  al- 
ternate. It  will  be  observed  that  the  work  is 
\ery  massive  the  side  walls  being  from  40  to 
50  ft.  thick,  at  the  buttom  and  the  center  wall 
60  ft.  thick  and  all  walls  some  80  ft.  high.  The 
concrete  work  is,  therefore,  essentially  mass 
work. 

The  general  arrangement  of  the  handling 
plant  is  shown  by  Fig.  2.  It  consists  of  (1)  a 
battery  of  cableways  spanning  the  receiving 
dock  and  tracks  and  the  stock  piles ;  (2)  a 
material  railway  e-xtending  from  the  stock 
piles  to  a  mixing  plant  at  one  side  of  the 
lock  site,  and  (3)  a  second  battery  of  cable- 
ways  spanning  the  lock  structure.  The  fol- 
lowing is  a  general  description  of  the  plant 
and  its  operation : 

Assembling  of  Materials. — It  is  estimated 
that  2,250,000  bbls.  of  cement  will  be  required 
for  the  concrete.  This  cement  is  shipped 
from  New  York  after  it  had  been  tested  at 
the  plant  of  the  Atlas  Cement  Co.,  North- 
hampton, Pa.  From  the  docks  in  Colon  or 
Cristobal  it  is  carried  in  barges  up  the  old 
brench  Canal  to  the  cement  storage  dock  at 
Gatun.  There  it  is  unloaded  by  electric  cranes 
and  stored  as  will  be  described.  Rock  is 
quarried  and  crushed  at  Porto  Bello.  about  17 
miles  east  of  Colon,  and  is  towed  in  barges 
to  Cristobal  and  then  to  Gatun.  Sand  is 
dredged  at  Nombre  de  Dios,  about  35  miles 
east   of   Colon,  and   is  towed     in     barges     to 
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Fig.    1 — Typical    Cross    Sections    of    Gatun  Locks,    Showing    Wall,    Floor    and    Culvert 

Construction. 

Gatun.  In  a  succeeding  issue  we  shall  give  duplex  and  1  single  cablevvays.  The  unload- 
the  methods  and  costs  of  securing  the  crushed  ing  cableways  as  shown  span  the  boat  slip  and 
stone  and  sand.  thej'  handle  sand  and  stone  only.    They  oper- 

Untoading   and  Storage. — The  unloading  at      ate   with   self-digging  automatic   grab   buckets 
Gatun  from   vessels  and  barges  is  done  by  2      of  the  two-blade  type,  70  cu.  ft.  capacity.  These 


buckets  pick  the  sand  and  stone  from  the 
barges  and  carry  it  to  the  storage  piles ;  the 
maximum  carry  is  675  ft.  The  cement  in  bar- 
rels is  unloaded  by  traveling  cranes  and  stored 
in  a  cement  house  of  100,000  bbis  capacity. 
The  arrangement  of  the  unloading  cableways, 
cement  house  and  sand  and  gravel  storage  is 
shown  by  Fig.  2.  The  cement  dock  has  a 
frontage  of  490  ft.  along  a  slip  that  leads 
from  the  old  French  canal,  and  is  110  ft. 
wide.  Cement  is  unloaded  from  barges  by 
10  traveling  cranes  of  the  3-motor  type.  Over 
the  tracks  on  which  the  material  cars  run  are 
30  hoppers  for  cement,  each  hopper  with  a 
valve  15.x30  ins.  The  cement  is  dumped  into 
the  hoppers  and  the  valves  regulate  the 
charging.  The  material  cars  run  beneath  the 
sand  and  rock  storage  piles  in  two  tunnels, 
and  the  cars  are  charged  with  sand  and  rock 
in  the  same  way  as  with  cement.  There  are 
22  valves,  each  15  ins.  square  under  the  sand 
pile,  and  46  valves  15x30  ins.  under  the  rock 
pile. 

Railroad  from  Storage  Piles  to  Mixers. — 
Two  railroads  of  24-in.  gage  lead  from  the 
cement  dock  and  storage  piles  to  the  con- 
crete mixers,  the  total  length  of  each  road 
being  about  4,700  ft.  The  railroads  are  en- 
tirely separate  from  one  another,  as  the  ob- 
ject of  their  being  in  duplicate  is  that  one 
may  be  in  service  while  the  other  is  under- 
going repairs.  The  cars  in  which  the  mate- 
rials are  carried  arc  individually  driven  by 
three-phase  *notors,  chain  geared  to  the 
axles,  taking  an  alternating  25-cycle  current 
of  220  volts  from  two  inverted  collecting  rails 
laid  between  the  traction  rails.  Each  car  is 
started,  stopped,  or  reversed  by  the  opera- 
tion of  a  master  switch,  so  located  that  it  can 
be  controlled  from  either  side.  When  this 
switch  is  thrown  the  car  starts  and  automati- 
cally comes  up  to  speed,  and  wliether  travel- 
ing on  the  level  or  on  the  heaviest  grade  on 
the  mixer  plant  incline  the  speed  never  varies 
more  than  10  per  cent.  When  the  empty  cars 
descend  the  grade  from  the  mixers  to  the 
storage  piles  their  motors  are  reversed  into 
generators  and  power  is  returned  to  the  line. 
.\utomatic  magnetic  brakes  stop  the  cars  in 
case  of  accident  and  thus  anticipate  colli- 
sions. The  cars  are  built  of  steel,  are  divided 
into  two  compartments,  one  for  sand  and 
concrete,   and   one    for    rock,   and   have   a   ca- 


Fig.  2 — Plan   of  Concrete   Construction    Plan  t  at  Gatun   Locks. 
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paciU'  of  SO  cu.   ft.      They  are  of  the  liingcd, 

side    door   type    and    when    over   the    lioppers 

of  the  mi.xcrs  their  doors  are  opened  hy  hand. 

Mixing     Plant. — Eight     Chicago     Improved 


Ihs.  'i'hey  are  propelled  by  two  reversilile,  wa- 
terproof, railway  motors,  one  on  each  axle, 
taking  current  from  a  third  rail.  'I'he  cars 
are  built  entirely  of  steel,  are  18  ft.  long  and 


eight  of  these  cableways  arranged  in  pairs, 
each  pair  stretching  from  a  steel  tower  on  the 
west  bank  of  the  locks  to  a  similar  tower  on 
the  east  bank,  a  distance  of  800  ft.     (Fig.  3.) 


Fig.    3 — Sketch    Showing    Concrete    Laying    Cableway    and    Forms. 


Cube  mi.xers 
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en.  ft.  capacity  each,  belt  7  ft.  wide,  with  the  deck  2  ft.  8  ins.  above  the 
,  capable  of  making  180  rails,  and  arc  mounted  on  double  trucks  of 
te.    with    14    revolutions    a       eight  wheels  with  a  4-fl.  base.     Each  car  has 


Fig.  6 — Rear   Elevation   of   Forms   for  Gatun    Lock   Walls. 


I  he  towers  arc  8.j  ft.  above  the  tracks  on 
which  they  move  along  the  banks  above  the 
lock  site.  Each  of  the  tail  towers  on  the 
east  bank  moves  synchronously  with  the 
tower  opposite  it  on  the  west  bank,  and  the 
movement  of  each  pair  is  controlled  from  the 
control  station  in  the  head  tower  on  the  west 
bank.  The  carrying  cable  is  a  locked  steel 
wire  2V4    ins.   in   diameter,  and   on   this  cable 


TABLE  I.— DETAIL  COST  OF  397,7:!1  Cf.  YDS. 

OF    CONCRETE    MASONRY    LAID    IN    THE 

GATUN     LOCKS      DURING      SIX     MONTHS. 

JANUARY'-JUNE,    1010. 

Item.  Per      eu.  yd. 

Concrete.  386.fl46  cu.  yds.: 

Cement    ". $1.9786 

Stone    2.3038 

Sand     0.7602 

Mixing     0.2438 

Total    $5.2864 

Rubble  stone,  10,785  cu.  yds $3.0625 

Masonry,    397,731   cu.   yds.: 

Concrete,  as  above   $.'».1431 

Rubble  stone,  as  above   0.0831 

Foi-ms    0.4953 

Placing    0.4282 

Reinforcement     0.0111 

Pumps     0.0332 

Power    0-0726 

Maint.    equipment    0.1971 

Plant,   arbitrary    0.6035 

Division   expenses    0.1051 

General  expenses   0.3523 

Total    S' -5245 


a  traveler  is  pulled  back  and  forth  over  the 
lock  chamber.  On  the  traveler  is  a  pulley 
through  which  runs  a  cable  to  lift  material 
and   drop    it.      The   maximum      distance     the 


minute  for  the  cube,  compose  the  main  nii.x- 
ing  plant.  These  mixers  are  erected  above 
the  level  of  the  cars  into  which  they  discharge. 
Ihcy  are  charged  by  gravity,  that  is,  the  ma- 
terial cars  run  up  an  incline  to  a  platform  over 
the  mixers  where  they  dump  into  charging 
hoppers  of  90  cu.  ft.  capacity,  so  designed  as 
to  throw  the  materials  into  the  mixers.  The 
mixers  receive  and  discharge  their  load  with- 
out stopping  or  slowing  down,  and  one  opera- 
tor controls  the  charging  and  discharging.  The 
mi.xers  are  mounted  in  one  tile  8  deep,  and  4 
of  them  discharge  over  a  railroad  on  the  east 
side,  and  4  over  a  road  on  the  west  side  of 
the  mixing  plant.  In  addition  there  is  at  the 
south  end  of  the  locks  a  supplementary  steam 
driven   plant  of  2  cube  mi.xers. 

Concrete  Carrying  Railroad. — .\  railroad  id 
four  tracks  runs  along  the  west  bank  of  the 
locks,  two  tracks  on  either  side  of  the  mixer 
plant.  A  train,  consisting  of  a  locomotive  and 
two  flat  cars,  each  car  carrying  one  bucket, 
stops  alongside  two  of  the  mixers  and  re- 
ceives concrete  from  them.  It  then  runs  to 
the  point  of  the  bank  where  the  cableway  is 
waiting,  and  the  cableway  deposits  two  empty 
buckets  and  picks  up  the  loaded  ones.  The 
train  then  backs  up  on  the  return  track  and 
waits  its  turn  to  switch  alongside  the  mixers. 
There  are  12  locomotives  and  24  flat  cars  in 
this  service.  The  locomotives  are  12  ft.  long, 
6%  ft.  wide  and  0%  ft.  high  above  the  deck. 
They  have  single  trucks  with  rigid  wheel 
base,   and    a   retpiired    draw-bar  \>u\\   of  2,000 


Fig.  5 — End    Elevation   of  Forms  for  Gatun   Lock  Walls. 


a  receptacle  for  two  buckets,  and  will  carry  a 
load  of  12  tons. 

Cablcivays  Over  the  Lock  Site. —  There  are 


traveler    is    recpiired    to    run 
greatest  lift  170  ft.,  and  the 
is  not  less  than  6  tons,  with 


l)7o  ft.,  the 
carrying  capacity 
20  trips  an  hour. 


D<.'cciiiber  7,   1910. 
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The  machiiiL-ry  for  operating  is  mounted  in 
the  head  towers  on  the  west  bank  of  the  lock 
site.  It  consists  of  a  motor  of  loO-h.p.  to  turn 
the    hoisting    and    conveying    cable    drums,     a 


trie  generating  plant.  Six  water  tube  boilers 
of  the  Keclcr  type,  each  with  a  nominal  rating 
of  100-h.  p.  and  generating  steam  at  2.j0  lbs. 
absolute    pressure    and    1.50"    F.    of    superheat. 
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Fig.  4 — Plan  of  l-orms  for  Gatun  Lock  Walls. 


motor  of  25  h.p.  to  run  the  dumping  device, 
and  a  motor  of  ■i.j-h.  p.  in  both  head  and  tail 
towers  to  propel  the  towers.  One  man  oper- 
ates a  cableway,  controlling  all  the  move- 
ments by  switches  located  on  a  platform  on 
each  head  tower.  In  addition  to  delivering 
concrete  in  the  locks  the  cable  ways  are  used 
to  lift  material  from  the  lock  site  and  dump 
it  by  an  aerial  dumping  device,  to  handle 
forms  for  the  concrete  work,  and  handle  the 
parts  of  the  gates  and  the  gate  operation 
machinery. 
Poii'cr  Plant. — Power  is  supplied  by  an  elec- 


supply  steam  to  three  Curtis,  1,.500  k.w..  ver- 
tical steam  turbine  liasc  condenser  generators. 
The  plant  is  modern  in  all  respects,  .\fter  the 
canal  is  completed  this  plant  will  be  ysed  as 
an  auxiliary  to  the  hydraulic  power  plant  for 
operating  the  locks.  During  the  year  ending 
June  20,  1910.  this  plant  supplied  power  at  a 
cost  of  2.6.5  cts.  per  kilowatt  hour.  This  cost 
included  a  plant  charge  which  is  based  on  the 
entire  absorption  of  this  plant  cost  during  the 
estimated  time  of  its  operation. 

Forms. — The  construction  of  the  main  wall 
forms  is  shown  by  Figs.  4,  5  and  6.    As  will  be 


TABI-E  II.— DETAIL  COST  OF  246,407  CU.  YDS. 

OF    CONCRETE    MASONRY    LAID    IN    THE 

GATUN    LOCKS  DURING  THREE  MONTHS, 

JULY-SEPTEMBER,    1910. 

Item.  Per  cu.  yU. 

Concrete,    224,144   cu.   yds.: 

Cement    $1.S771 

Stone  2.:iJ47 

Sand     0.ui:!7 

Mixing     0.17'JO 

Total    $,->.294.-. 

Rubble  .stone.  22,263  cu.  yds $1.3510 

Masonry,    246,107  cu.   yds.: 

Concrete,  a.s  a1)0vc   .".  $4.8163 

Rubble  stone,  as  above 0.1220 

\Vood   fornis   ■■  .■:7t;7 

Sleel   fornis h(i!<7i 

Placing   II  .s:;h 

Reinforcement     ii.02s7 

Pumps     III].!  1 1 

Power    0.n,-,'.i7 

Malnt.    equipment    o.  i|i:ii 

I'laint.    arbitrary    im;s."iO 

Division   expenses    0.1  Kid 

General   ..expenses  0.2088 

Total    $7.0243 


seen  a  steel  tower  mounted  on  wheels  carries 
a  steel  plate  36  ft.  long  and  the  full  height  of 
the  wall.  This  steel  plate  is  so  hung  from  the 
tower  that  it  is  adjustable  to  line  and  surface 
by  means  of  jacks.  The  end  forms  and  the 
back  forms  are  steel  plates  6  ft.  wide  and 
varying  in  length  to  suit  the  sections.  For 
culverts  collapsible   steel   forms  are  u.sed. 

Concrete. — The  concrete  used  is  1  :.3  :6  mi.x- 
ture  for  the  main  body  of  the  work.  Next 
to  the  culverts  a  1  :2 :4  mixture  is  used,  Fin- 
ished horizontal  surfaces  are  1 :3  mixture.  In 
the  body  concrete  rubble  stone  are  embedded 
to  an  amount  in  the  entire  work  of  about  .3 
per  cent  of  the  total  volume  of  the  masonry. 

Concreting  was  begun  in  August,  1909,  and 
up  to  Nov.  1,  1910,  there  had  been  placed 
8-17,160  cu.  yds.  The  detail  costs  of  644,138  cu. 
yds.  of  this  amount  are  given  in  Tables  I  and 
II.  Table  I  covers  the  first  half  of  1910  and 
Table  II  the  third  quarter  of  the  same  year. 
In  these  tables  the  costs  of  the  plain  concrete 
and  of  the  rubble  stone  are  given  separately 
according  to  the  volume  of  each  and  then 
these  costs  are  presented  over  the  combined 
volume  to  obtain  the  costs  per  cubic  yard  of 
masonry. 

As  the  concrete  plant  at  Gatun  is  both  elab- 
orate and  designed  to  operate  with  a  minimum 
of  labor  charge  it  is  interesting  to  note  that 
mi.xing  and  placing  costs  60  cts.  per  cu.  yd.  as 
in  Table  I  and  46  cts.  per  cu.  yd.  as  in  Table 
II.  These  are  practically  labor  costs  since 
forms,  power,  maintaining  equipment,  plant 
costs  and  all  overhead  charges  are  provided 
for  elsewhere.  It  will  be  observed  too,  taking 
Table  II  which  shows  the  lowest  cost  for 
masonry,  that  excluding  materials  (concrete, 
forms,  reinforcement)  the  cost  has  beeli  $2 
per  cu.  yd.  of  concrete  in  place.  The  cost  of 
forms  as  shown  by  both  tables  runs  about  50 
cts.  per  cu.  yd. 


EARTH      AND      ROCK      SECTION 


Progress  and   Cost   of   Excavation   on 

the  Panama  Canal  for  the  Year 

Ending  June  30,  igio. 

Construction  costs  of  the  Panama  Canal 
work  are  given  with  more  than  usual  detail  in 
the  latest  report  of  the  Isthmian  Canal  Com- 
mission. A  year's  work  is  covered  by  the  lig- 
ures  but  it  is  only  for  the  last  six  months  of 
the  year,  or  since  the  Commissioners  new  cost 
keeping  system  was  inaugurated,  that  the  costs 
are  analyzed  in  particular  detail.  I'he  year 
considered  is  that  ending  June  30,  1910.  Since 
the  report  was  dated  the  Commission  has 
made  public  some  of  the  costs  for  the  three 
months  to  Oct.  1,  1910.  The  following  tabu- 
lations cover  all  of  these  periods  for  excava- 
tion work  both  in  main  channel  and  for  canal 
structures. 

For  construction  purposes  the  canal  is  di- 
vided into  three  parts  known  as  the  .\tlantic, 
the  Central  and  the  Pacific  divisions.  Roughly, 
the  Atlantic   Division   includes  the  main  chan- 


nel to  Gatun,  the  Gatun  Locks  and  Gatun 
Dam  and  collateral  works ;  the  Central  Di- 
vision is  mainly  the  Culebra  Cut,  and  the 
Pacific  Division  includes  the  locks  at  Pedro 
Miguel  and  Miratlorcs  and  the  main  channel 
to  the  Pacific.  In  the  Central  Division  the 
great  bulk  of  the  excavation  is  dry  and  in  the 
other  two  divisions  it  is  mostly  dredging. 

ATLANTIC     DIVtSION. 

The  main  bulk  of  the  dry  excavation  in  this 
division  was  done  on  the  cut  at  Mindi  ap- 
proaching the  Gatun  Locks.  The  work  was 
done  by  two  70-ton  Bucyrus  shovel;  and  one 
Model  91  Marion  shovel.  The  total-  amount 
excavated  was  324,716  cu.  yds.,  91,572  cu.  yds. 
of  earth  and  233,144  cu.  yds.  of  rock.  The  cost 
per  cubic  yard  of  this  excavation  was  for  1910 
as  follows: 

Total  division  expenses  $0.6132 

General  expenses  0.0756 

Total    S0.6SSS 


The  total  excavation  in  this  cut  from  the 
beginning  of  work  up  to  June  30,  1910,  has  been 
1,476,821  cu.  yds.  at  a  total  cost  of  67.87  cts. 
per  cu.  yd.  As  will  be  seen,  administrative 
and  general  expenses  have  amounted  to  slight- 
ly over  12  per  cent,  of  the  total  cost. 

The  dredge  excavation  for  the  yar  19l'i  r,n 
this  division  was  4,955,660  cu.  yds.,  which  ij.-t 
as  follows : 

Total  division  expenses 

General  expenses  


. .   JO.2360 
, . .     0.0265 

Total    $0.2625 

The  work  was  done  by  1  suction  dredge,  2 
dipper  dredges  and  3  ladder  dredges.  The 
amount  excavated  by  each  class  of  dredge  and 
the  cost  per  cubic  yard  during  six  months, 
Januar\-June.  1910,  are  shown  in  Table  I. 
Table  II  gives  the  itemized  cost  of  excavation 
by  all  dredges  for  the  same  period.  It  will 
be  noted  how  large  an  item  transportation  of 
spoil  from  the  dipper  and  ladder  dredges 
makes.      The  item  "plant  arbitrarj"  being  used 
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TABLE  T.— DETAIL,  COST  PER  CUBIC 
YARD  OP  DREDGING  ON  THE  ATLANTIC 
DIVISION  BY  CLASSES  OF  DREDGES. 

Suction      Ladder     Dipper 
Item.  dredges,    dredges,  dredges. 

Yards  excavated 1,395,339       950,288       166,374 

Operation  per  cu.  yd. .     $0.0331       $0.0515       $0.0684 
Repairs  per  cu.  yd 0.0366         0.0592         0.1647 

Total  per  cu.  yd $0.0697       $0.1107       $0.2331 

TABLE  II.— DETAIL  COST  OF  DREDGING 
2.512,001  CU.  YDS.  FROM  ATLANTIC  DIVI- 
SION PRISM. 

Item.  Per  cu.  yd. 

Dredges : 

Operation    $0.0424 

Repairs    ...     0.0536 

Total    . .  $0.0960 

Tugs,  Clapets,  Barges,  t-ti... 

Operation   $0.0754» 

Repairs    0.0485* 

Total    .  .                                                       .  .  $0.1239* 

Mining .  .  $0.0105 

Operating  small   boats      ,  .                           .  .  0.0039 

Other  repairs   .  .  0.0022 

Diltes    ..  0.007S 

Clearing    0.0008 

Plant,   arbitrary    0.0601 

Division    expense.^    0.0132 

General  expenses    0.0335 

Total    $0.2831 

♦Tliese  units  are  based  on  tlie  yardage  Inandled 
by  dipper  and  ladder  dredges  alone  which  was 
1,116.662  cu.  yds.  Tlie  suction  dredges,  whicli 
handled  the  remaining  1,395,339  cu.  yds.,  carry 
their  material  to  the  dumps.  Distributing  the 
cost  of  operation  and  repairs  to  tugs,  clapets, 
barges,  etc.,  over  the  total  yardage  gives  a  unit 
cost  of  5.51  cts..  which  added  to  the  other  items 
named  gives  the  final  total  of  28.31  cts.  per 
cu.  yd. 

TABLE  III.— DETAIL  COST  OF  DREDGING  1.- 

383,794  CU.  Y'DS.  OF  EARTH  AND  ROCK, 
ATLANTIC  DIVISION,  .lULY  TO  SEPTEM- 
BER, INCLUSIVE,   1910. 

Cubic  Per 

Item.  yards.  cu.  yd. 

Dikes    1,383,794  $0.0135 

Clearing    1,383,794       0.0006 

Operation,  suction  dredges 851,484       0.0326 

Repairs,   suction   dredges 851,484       0,0159 

Operation,    ladder    dredges 391,733       0.0621 

Repairs,   ladder  dredges 391,733       0.0632 

Operation,    dipper   dredges 128,946       0.0665 

Repairs,   dipper  dredges 128,946       0.0941 

Operation,   pipe  line  dredges. . . .      11,631       0.1761 

Repairs,    pipe  line  dredges 11,631       0.2126 

Operation,   tugs,   scows,    etc 520,679       0.0681 

Repairs,  tugs,  scows,  etc 520,679       0.0538 

Drilling     103,506       0.0995 

Blasting    103,506       0.1582 

Small    boats    1,383,794       0.0020 

Repairs,    misc.    equipment 1,383,794       0.0015 

Plant,   arbitrary    1,383,794       0.0580 

Division   expense    1,383,794       0.0158 

General    expense    1,383,794       0.0254 

Total    1,383,794     $0.2666 

Note:  The  volume  of  excavation  was  92.52  per 
cent  earth  and  7.4S  per  cent  rock. 

TABLE  IV.— DET.\IL  COST  OF  EXCAVATING 
DRY  536,709  CU.  YDS.  PROM  GATUN  LOCKS. 
Item.  Percu.  vd. 

Mmmg     $0.0924 

Loading    0.0758 

Tracks  0.1404 

Transportation    01477 

Pumps   0.0246 

Maint.  equipment ,  ,  . ,     0.0582 

Plant,   arbitrary    ....     0.1054 

Division    expenses    ...     0.0306 

General  expenses   0.0699 

Total    $11.7450 

TABLE   v.— DETAIL   COST    OF  EXCAVATING 
DRY  33,843  CU.    YDS.    FROM  GATUN   LOCKS 
FOUNDATIONS. 
Item.  Per  cu.  yd. 


TABLE  VI.— DETAIL  COST  OP  EXCAVATING 
DRY  79,770  CU.  YDS.  FROM  GATUN  SPILL- 
WAY. 
Item.  Per  cu.  yd. 

Mining    $0.0808 

Loading   0.2615 

Tracks    0.0653 

Transportation    ...'. 0.2026 

Pumps    0.0423 

Maint.   equipment   0.1137 

Plant,  arbitrary  0.1055 

Division    expenses    0.0267 

General  expenses   it. 0998 

Total $0.9982 

TABLE  VIL— DETAIL  COST  OP  EXCAVATING 
DRY   4;720    CU.    YDS.    FROM   GATUN   SPILL- 
WAY' FOUNDATIONS. 
Item.  Per  cu.  yd. 

Mining     $0.0182 

Loading    3.2526 

Transportation     0.1879 

Maint.    equipment    0.1406 

Plant,   arbitrary    0.0924 

Division  expenses 0.2534 

General  expenses    0.5785 


Mining 

Loading     

Transportation     .  ,  . 
Maint.  equipment   - 
Plant  arbitrary'   .  .  . 
Division   expenses 
General  expenses   . 


$0.4943 
1.4178 
0.1531 
0.1593 
0.1054 
0.1S49 
0.3957 


Total $2.9105 


Total 


$4.5236. 


TABLE  VIII.- DETAIL  COST  OF  EXCAVA- 
TION FROM  GATUN  LOCKS  AND  SPILL- 
WAY FOR  THREE  MONTHS.  JULY-SEP- 
TEMBER, 1910. 


Quantities.  Locks. 

Cubic     yards     excavated 217,532 

Per 

Cost,  Items.  cu.  yd. 

Drilling    $0.0245 

Blasting    0.039S 

Loading   bv   power 0.0769 

Tracks    0.1345 

Transportation    0.1444 

Pumps    0.0365 

Power    , 0.0089 

Maint.  equipment 0.0856 

Plant,  arbitrary   0.1100 

Division  expenses   0.0434 

General    expenses    0.0775 


Spill- 
way. 
48,606 
Per 

cu.  yd. 

$0.0002 
0.0049 
0.0646 
0.0607 
0.0602 

•0.0016 


Total    

•Cost  for  trestles. 


.$0.: 


20     $0.4232 


TABLE  IX.— DETAIL  COST  OF  EXCAVATION 
FOR  FOUNDATIONS  FOR  GATUN  LOCKS 
AND  SPILLWAY  FOR  THREE  MONTHS, 
JULY-SEPTEMBER,    1910. 


Quantities.  Locks. 

Cubic  vards  excavated 23,955 

Per 

Cost   Items.  cu.  yd. 

Drilling    $0.2082. 

Blasting     0.2005 

Loading  by  power 0.1427 

Loading   by   hand 0.7870 

Transportation   0.1201 

Trestles    0.0168 

Dumps    

Pumps    0.0010 

Maint.  equipment    0.1391 

Plant,  arbitrary   ''•112? 

Division  expenses  0.1875 

General  expenses   0.2842 


Spill- 
way. 
8,187 
Per 
cu.  yd. 


$0.5926 


0,0058 


0.0102 
0.1100 
0.0811 
0.1040 


Total    $2.1971     $0.9037 

TABLE     X.— DETAIL    COST    OF    EXCAVAT- 
ING 17,674,804  CU.  YDS.   ON  THE  CENTRAL 
DFVISION  FOR  TWELVE  MONTHS  ENDING 
JUNE  30,  1910. 
Items. 

Loading: 

Steam  shovel   

Hand    

Drilling  and   blasting 

Transportation   . , , 

Dumps 

T^T3.ok^  ■*•■••■■•■■■'  ' 

Division  office  and  supervision 0.0150 

General  surveys    '*■'???? 

Clearing    "-ISi^ 

Division  structures    Simile 

Drainage   and  sumps 0.0052 

Plant  arbitrary  vAi^„ 

General  expenses  


Per  cu.  yd. 

$0.0888 

0.3442 
0.1190 
0.1522 
0.0657 
0.1001 


0.0652 


TABLE  XII.— DETAIL  COST  OF  EXCA- 
VATING 4,492,440  CU.  YDS.  IN  THE  CEN- 
TRAL DIVISION,  JI.-LY-Si'IlPTEMBER,  1910. 
Items.  Per  cu.  vd. 

Drilling    $0.0518 

Blasting    0.0368 

Loading 0.0528 

Tracks    0.1092 

Transportation     O.OS98 

Dumps     *. 0.0600 

Pumps    n.003i 

Maint.    equipment    '. ii.iisri5 

Plant    o.iooft 

Division   expenses    0.0142 

General  expenses    0.0490 

ToUl    $0.6762 

TABLE  XIII.— DETAIL  COST  OF  DREDGING 
2.761,632  CU.  YDS.  FROM  PACIFIC  DmSION 
PRISM. 

Item.  per  cu.  yd. 

Dredges: 

Operation ..   $0.0512» 

Repairs    n.0407* 

Total    .   $0.0919* 

Tugs,  Clapets,  Barges,  etc. 

Operation     .    $0.0645 

Repairs    0.0269 

Total    ..   $0.0914 

Mining .  .    $0.0323 

Operating  small  boats,  ...   0.0033 

Other  repairs   ,  . .   0.0088 

Clearing    0.0070 

Plant,   arbitrary    0.0909 

Division  expenses 0.007S 

General  expenses   0.0245 

Total     .   $0  3174 

•These  units  are  based  on  the  ,^■ardage  handled 
b.v  dipper  and  ladder  dredges  alone,  whicli  was 
1.598,334  cu.  yds.  The  suction  dredges,  which 
Iiandled  the  remaining  1,253,298  cu.  yds.,  carry 
their  material  to  the  dumps.  Distributing  the 
costs  of  operation  and  repairs  to  tugs,  clapets, 
barges,  etc.,  over  the  total  yardage  gives  a  unit 
cost  of  5.09  cts.,  which  added  to  the  other 
items  narned  gives  the  final  total  of  01.74  cts. 
per  cu.  yd. 

TABLE  XIV.— DETAIL  COST  PER  CUBIC 
YARD  OF  DREDGING  ON  THE  PACIFIC 
DIVISION  BY   CLASSES  OP  DREDGES. 

Suction      Ladder     Dipper 
Item.  dredges,    dredges,  dredges. 

Yards  excavated 1,253,298    1,277,568       230,766 

Operation  per  cu.  yd..    $0.0444       $0.0481       $0.1053 
Repairs  per  cu.  yd 0.0300         0.0420         0.0909- 

Total  per  cu.  yd $0.0744       $0.0901       $0.1962 

TABLE  XV.— COST  OP  DREDGING  JULY- 
SEPTEMBER.  1910,   PACIFIC  DIVISION. 

Quantities,    Unit 
cu  yds.        cost. 

Dikes     

Clearing     1.496,336     $0.0017 

Op'n  seagoing  suction  dredge...     713.036         .0422 
Repairs  seagoing  suction  dredge    713,036         .0164 

Operation    ladder   dredges 576.470         .0580 

Repairs    ladder    dredges 576.470         .0384 

Operation    dipper   dredges 206,830         .0657 

Repairs    dipper   dredges 206.830         .0468 

Operation  pipe  line  dredges 

Repairs  pipe  line  dredges 

•Op'n  tugs,   clapets  and  scows..     783.300         .0604 
•Rep'rs  tugs,  clapets  and  scows,     783,300         .0465 

Drilling     67,607         .2312 

Blasting     67,607         .2251 

Operation    drill    barges 07,60,         .IdOO 

Operation   rock   breakers 67,607         .0849 

Sinall    l30ats    1,496.336         .0033 

Repairs  misc.  equipment 1.496,3.')6         .0061 

Plant,   arbitrary    1,496,336         .1100 

Division    expense    1.496.336         .OOSi 

Total  division   cost 1,496,336     $0,2971 

Admin,   and  general  expense 1.496.336     $0.030o 

Total  cost    1.496.336     $0.3276 

Earth    excavation — per    cent 1.428.729         95.48 

Rock  excavation — percent 67,60i  4.52 

•Based  on  yardage  handled. 


Total 


$0.7368 


TABLE    XL— DETAIL    COST     OF    EXCAVAT- 
ING DRY.   BY  CONTRACT.  150,664  CLT.   YDS. 
PROM  CENTRAL  DIVISION  PRISM. 
Item.  Per  cu.  yd. 

Contract  price   $0.3501 

Plant  arbitrary    0.1300 

Total     $0.4801 


throughout  the  tables  which  follow  ni.-iy  also 
be  explained  here. 

The  report  say.s  : 

A  system  of  arbltraries  was  adopted  with  a 
view  of  absorbing  into  the  construction  cost 
all  expenditures  for  plant  and  equipment,  based 
on  estimated  cost  and  the  estimated  .amount  of 
work  to  be  accomplished.  This  method  con- 
templates the  absorption  of  the  total  expendi- 
tures for  plant  and  does  not  Like  into  cuisifV'rn- 


tion    any    salvage   which   may   be    realized    after 
the  completion  of  the  work. 

.Table  T  covers  six  months  work  only;  the 
following  fijjtires  show  the  work  done  by  each 
type  of  dredges  for  the  full  year. 

Suction.        Ladder.     Dipper. 

Cu.    yds.    earth 2.729,593       1.701.583       114,042 

Cu.    yds,    rock 337,529         72,913 

Total    2,729,593       2,039,112       186,955 

i^'isl    per  en     vd 6. 64  cts.      26.42  fts.    :!6,23  cts. 


These  unit  costs  do  not  include  plant,  gen- 
eral items  or  mining. 

Mining  comprises  drilling  and  blastin,g.  1  he 
drill  barge  used  consists  of  an  old  French 
liull  which  was  overhauled  and  fitted  with  S 
.Star  well  drills.  The  individual  boilers  were 
removed  from  the  drills  and  a  central  boiler 
was  installed.  The  drills  were  placed  4^  on 
each  side  of  the  barge  in  quincunx  order.  The 
two  lines  of  drills  are  22  ft.  apart  and  the 
drills  in  each  line  are  15  ft.  apart.  The  barge 
usually  drills  and  loads  a  full  set  of  8  holes 
per  day.  The  cost  of  operating  this  dnll 
bar,ge  has  been  for  lOiri  as  follows: 

Rock,   90,776  cu.  yds 8.7  cts.  per  cu.  yJ. 

Earth  &  rock.  174.578  cu.  yds.      4.5  cts  per  cu.  yd. 

The  average  division  costs  (not  including 
general   expenses")    for  mining  ff>r  dredge  ex- 
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TABLE    XVI.  — DETAIL    COST    OF    EXCAVAT- 
ING   DRY    M.703    CU.    YDS.    FROM    PACIFIC 
DIVISION   PRISM. 
Item.  Per  cu.  yd. 

Loadin.?    »0.1242 

Tracks     0.1960 

Ti  aiispoitatlon     OO'i? 

Dumps     0.0475 

Pumps     ^ 0.031S 

Maint.    eciuipmtnt    ?-?J?l! 

Plant,   arbitrary 0.1000 

Division   e.vpenses    9-S?i1 

General    expenses    ■■...     v.mbi 

Total    »0.7009 


cavation  from  August,  1908  to  June  30,  1910, 
has  been  7.7  cts.  for  rock  and  earth  combined 
and  16.9  cts.  for  rock  alone.  Of  the  first 
amount  1.2  cts.  and  of  the  second  amounts 
2.C  cts.  were  for  dobying. 

By  distributing  the  cost  exchisive  of  min- 
ing proportionately  to  the  number  of  yards 
of  rock  and  earth  removed  by  each  dredge 
which  handled  both,  and  inversely  as  the  rela- 
tive outputs  of  each  when  working  exclusively 
in  earth  and  rock,  the  following  approximate 
segregation  of  division  costs  has  been  made 
for  those  dredges  which  handled  both  : 

Dipper Ladder 

Per  Per 

Item  Yards.      cu.  yd.        Yards,    cu.  yd. 

Earth        83.150         $0.24  66,226         $0.48 

Rock    1.317,509  0.20         303,698  0.60 

Total  and 
average    ..1.400,659         $0.22         369.924         $0.a8 

The  cost  of  dredging  on  this  division  for 
the  three  months,  July  1  to  Oct.  1,  1910,  is 
given  in  Table  III. 

Besides  the  dry  excavation  in  prism  at  Mindi 
there  was  during  the  year  several  hundred 
thousand  cubic  yards  of  excavation  for  the 
Gatun  locks  and  spillway  structures.  The  ex- 
cavation from  the  Gatun  locks  works  amounted 
to  839.302  cu.  yds.,  which  was  removed  most-  , 
ly   by   steam   shovel.      The  detail   cost   of  this 

TABLE  XVII.— DETAIL  COST  OF  EXCAVAT- 
ING DRY  4S,SS4  CU.  YDS.  FROM  MIRA- 
FLORES  LOCKS.  „ 

Item  Per  cu.  yd. 

Mining     ?0-2*50 

Loading    0.2717 

Tracks       0.3350  • 

Transportation    S'iii? 

Dumps     0-Opf 

Pumps     0-°b91 

Maint.    equipment    ni nnn 

Plant,   arbitrary    nJS 

Division   expenses    ni-m 

General  expenses  "-^""^ 

Total    ^15"^ 

excavation  for  the  six  months  to  June  30, 
1910,  is  given  in  Table  IV.  In  addition  there 
were  33.843  cu.  yds.  excavated  for  the  lock 
foundations.  This  was  mostly  hand  work 
smoothing  and  finishing  foundation  bed  on 
rock  and  ran  high  in  cost  as  shown  by  Table 
V  covering  six  months'  work  to  June  30,  1910. 
The  spillwav  excavation  amounted  during  the 
vear  to  122'487  cu.  vds.,  of  which  79,770  cu. 
vds  were  excavated  in  the  six  months  to 
June  30,  1910,  at  the  costs  shown  m  Table 
VI.  The  smoothing  and  finishing  work  for 
the  spillwav  foundations  amounted  to  4  r.8 
cu  yds  of'  excavation,  the  cost  of  which  is 
shown  by  Table  VII.  Considering  the  whole 
year  ending  June  30,   1910.  the  costs  were  as 

follows : 

w/irt  Per  cu.  yd. 

work.  SO  9074 

Gatun  locks    olink 

Gatun  locks  foundations  10891 

Gatun  spillway   i^nk 

Gatun  spillway  foundations i.aiio 

For  the  three  months  from  June  30  to  Oct. 
1.  1910,  the  detail  costs  of  excavations  was  as 
given  m  Tables  VIII  and  IX.  

T  \BLE  XVIII.— DETAIL  COST  OF  EXCAVAT- 
ING   DRY    64,036    CU.     YDS.     FROM    MIRA- 
FLORES   LOCKS   FOUNDATIONS. 
.,  Per  c?!.  yd. 

,,.I'^?"'-  ....   $0.7281 

Mining  0.4603 

Loading    0.3104 

Tracks 0.1009 

Transportation     q  0256 

Dumps     0!0717 

Pumps • •• ;■■■         0.0618 

Maint.    equipment    0  1000 

Plant,   arbitrary    0  oggi 

Division   expenses    0  2491 

General    expenses    

$2,1960 

Total    


CENTRAL  DIVISION. 

The  Central  Division  comprises  chiefly  the 
Culebra  Cut.  During  the  year  ending  June 
30,  1910,  there  were  excavated  17,832,177  cu. 
yds.  of  which  17,800,111  cu.  yds.  were  from 
prism  and  were  made  up  as  follows : 

Item.  Cubic  yards. 

Earth    4.570,728 

Soft   rock    10,678,603 

Hard   rock    2,656,780 

Total     17,806,111 

Of  the  total  excavation  17,558,304  cu.  yds. 
were  excavated  by  steam  shovel  and  locomo- 
tive cranes  operating  grab  buckets;  110,440  cu. 
yds.  were  excavated  by  hand  by  force  ac- 
count and  157,.373  cu.  yds.  were  excavated 
by  contract.  The  steam  shovel  excavation 
was  hauled  by  dirt  trains  from  1  to  24  miles, 
or  an  average  of  12  miles,  to  dumps. 

Blasting.— A  total  of  12,158,996  cu.  yds.  of 
material  were  mined  during  the  year.  The 
drilling  was  done  by  153  well  drills  and  23.J 
tripod  drills,  all  operated  by  compressed  air. 
The  aggregate  lengths  of  hole  drilled  was 
4,354,704  ft.,  so  that  nearly  2.8  cu.  yds.  were 
excavated  per  lineal  foot  of  hole  drilled.  The 
amount  of  explosive  used  was  7,071,352  lbs., 
which  gives  1.57  cu.  yds.  of  rock  blasted  per 
pound  of  explosives. 

lixcaratiiig  Plant. — A  total  of  01  steam 
shovels  were  employed  and  averaged  155.8  cu. 
yds.  per  hour,  while  under  steam,  and  236.1 
cu.  yds.  per  hour  worked.  The  remaining 
plant  used  was  as   follows : 

Locomotives   161 

Cars    2,824 

Locomotive  cranes 7 

Pile    drivers    4 

Unloading  plows  36 

Spreaders     ■ 14 

Track  shifters 6 

Unloaders'  28 

Tracks. — The  total  mileage  of  work  track 
on  this  division  was  200  miles.  To  provide 
running  and  loading  tracks  for  the  steam 
shovels  in  the  cuts  approximately  213  miles 
were  removed,  219  miles  laid,  10  miles  re- 
newed, and  1,534.6  miles  shifted.  In  addition 
556  frogs  and  switches  were  removed  and 
927   laid  during  the  year. 

The  itemized  cost  of  excavating  17,558,364 
cu.  yds.  by  shovel  and  116,440  cu.  yds.  by  hand 
during  the  year  is  given  in  Table  X.  As 
noted  above  an  additional  1.57,373  cu.  yds. 
were  excavated  by  contract  at  the  cost  given 
in  Table  XI.  The  cost  of  all  excavation  for 
the  year  was  as  follows : 

Items.  Per  cu.  yd. 

Total  division  expenses $0.6699 

General  expenses   0.0646 

Total    $0.7345 

The   cost   of  excavating  58.815,543  cu.   yds. 

from  the  beginning  of  work  to  June  30,  1910, 

has  been  as  follows : 
Items.  Per  cu.  yd. 

Total  division  expenses $0.8414 

General  expenses  0.0980 

Total    $0.9394 

In  studying  Table  X  it  will  be  noted  that 
the  11.9  cts.  per  cubic  yard  cost  for  drilling 
and  blasting  is  the  cost  when  distributed  over 
the  total  yardage  excavated.  Considering  only 
the  12,158,996  cu.  yds.  actually  blasted  this 
item  of  cost  is  17.27  cts.  per  cubic  yard. 

The  '.^sl  of  excavation  for  three  months, 
July-Siptember,  1910^  since  the  above  records 
is  shown  in  Table  XII. 

PACIFIC    DIVISION. 

The  work  excavation  on  this  division  aggre- 
gated 8,260,256  cu.  yds.,  of  which  6,990,391  cu. 
yds.  were  dredge  work  and  the  remainder  dry 
excavation  mostly  for  lock  stsucturcs. 

Dredging.— Six  dredges  were  worked,  1  suc- 
tion dredge,  1  dipper  dredge  and  4  ladder 
•i;odges.  The  material  handled  was  mostly 
earth  disposing  river  channel  and  stripping 
subaqueous  rock  for  the  operations,  of  rock 
breaking.  Three  methods  were  used  for 
breaking  rock  to  dredgeable  size,  drilling  with 
well  drills  on  land,  drilling  from  drill  bulb 
under  water,  breaking  under  water  with  a 
Loebiiitz  rock  breaker.  An  average  of  12 
land  drills  drilled  during  the  year  86,827  lin. 
ft.;  -345,865  lbs.  of  dynamite  were  used  and 
'^74,339  cu.  yds.  of  rock  were  broken.  About 
0  8   cu.    yds.'  of   rock    was   broken    per   pound 


TABLE  XIX.— DETAIL,  COST  OF  EXCAVAT- 
ING DRV  :>6.596  CU.  YDS.  PROM  PEDRO 
MIGUEL  LOCKS. 

Item.  Pp,-  cu.  yd. 

Mining  ,  ,    $0.1375 

LoadluL,'  0.2414 

Tracks     0.4146 

Transportation    0.1276 

Dumps 0.0308 

Pumps     '. 0.0795 

Maint.    equipment    0.2023 

Plant,   arbitrary    0.0834 

Division  expenses   0.0445 

General   expenses    0.1620 


Total    $1.5236 


of  explosive  and  3  cu.  yds.  per  lineal  foot  of 
hole  drilled.  The  drill  barge  was  112x38% 
ft.,  and  three  drill  frames  were  mounted  to 
travel  along  a  track  on  one  side.  The  range 
of  travel  of  the  drills  from  one  position  of 
the  barge  was  85  ft.  The  holes  were  drilled 
5  ft.  apart  in  rows  6  ft.  apart.  This  barge 
worked  4  months  during  the  year  with  the 
following  record : 

Hours  worked   1,040 

Linear  feet  hole  drilled t!508 

Feet  of  hole  drilled  per  hour 7  22 

Number  of  holes  drilled 407 

The  Loebnitz  rock  breaker  was  in  service 
2,845  hours  and  the  penetration  per  hour  was 
17.5  ft. 

The  cost  of  dredging  for  this  six  months 
to  June  ,30,  1910,  is  given  in  Table  XIII. 
Table  XIV  shows  the  cost  of  dredging  by 
classes  of  dredges.  The  itemized  cost  of  dredg- 
ing for  three  months,  July-September,  1910, 
is  shown  by  Table  XV. 

Dry  Excavation. — The  dry  excavation  com- 
prised 99,700. cu,  yds.  in  prism  and  various 
amounts  in  lock  pits  and  foundations.  Table 
XVI  gives  the  itemized  cost  of  excavation 
on  prism.  The  costs  of  lock  pits  and  founda- 
tion  excavation   are  given   for  six   months   to 

TABLE  XX.— DETAIL  COST  OP  EXCAVAT- 
ING DRY  44.948  CU.  YDS.  FROM  PEDRO 
MIGUEL  LOCKS  FOUNDATIONS. 

,  I'?ra-  Percu.  yd. 

Mining     $0.8574 

Loading    1.2368 

Tracks     0.1407 

Transportation    0 1867 

Dumps     0.0575 

Pumps     0.0278 

Maint.    equipment    0.0898 

Plant,   arbitrary    0.0804 

Division  expenses    0.1422 

General    expenses    0.3319 


Total    $3.1512 


June  30.  1910,  in  Tables  XVII,  XVIII,  XIX 
and  XX.  Table  XXI  gives  the  cost  of  pre- 
paring lock,  foundations  at  Miraflores  and 
Pedro  Miguel  for  three  months,  Julv-Sep- 
tember,  1910. 

SUMM..\RY. 

In  the  preceding  tables  we  have  given  the 
unit  costs  for  various  portions  of  the  excava- 
tion work  for  various  periods  as  the  informa- 
tion was  presented  in  sufficient  fullness  for 
details  to  be  arrived  at.  General  costs  may 
be  obtained  for  the  main  parts  of  the  work 
from  its  beginning  until  Oct.  1,  1910.  The 
costs  of  dry  excavations  has  been  as  follows : 

Per 

Work.  Cubic  yards,     cu.  yd. 

Atlantic  division,   prism 1,476.871         $0.6799 

Atlantic  spillway   1,467,425  0.7222 

Gatun  locks    4,297,052  0.6699 

Central  division,  prism 63,321.815  0.9207 

Pacific   division,    prism 240.063  0.8899 

Pedro  Miguel  locks 1.018.657  0.9698 

Miraflores  locks    1.350,135  1.0535 

TABLE  XXI.— COST  OF  EXCAVATION  JULY- 
SEPTEMBER.  1910.  PREPARING  FOUNDA- 
TIONS   FOR    PEDRO    MIGUEL   AND    JHRA- 

FLORES  LOCKS. 

Pedro  Mlra- 

Quantities.                                        Miguel.  Acres. 

Excavations,    cubic    yards 27.604  38.128 

Per  Per 

Cost  Items.                                        cu.  yd.  cu.  yd. 

Drilling    50.0476  $0.4316 

Blasting     0.1148  0.1060 

Loading  by   power 2-2260  0.1730 

Loading  by   hand 0.6811  0.n929 

Transportation     • 0.2462  0.1499 

Track?                      0.1940  0.2272 

Dumpl ::': 0.1093    

PumpI 0.0377       0.0752 

Maint.   equipment   0.1392       o.«42s 

Plant,  arbitrary 0.3925      0.0792 


Divlsloi.  expenses 


. .  0.1249       0.1100 
0.3221 


General   expenses    0.3563     

Total     $3.0796     $2.3099 
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The  great  bulk  of  the  excavation  in  the 
above  items  is  steam  shovel  work  and  except 
in  certain  portions  of  the  lock  pit  work  the 
conditions  for  attack  are  good.  The  item  of 
chief  interest  is  the  prism  excavation  in  the 
Central  Division  (Culebra  Cnt),  which  has 
cost  92  cts.  per  cu.  yd. 

The    average   cost   of   excavation    preparing 

foundations  has  been  as  follows ; 

Per 

■9Vrork.  Cubic  yards,  cu.  yd. 

Gatun  spillway   lH'5i2  H'^isa 

Gatun  locks ii'.fS^  ^-^l^ 

Pedro  Miguel  locks I^^f  3.1-^9 

Miraflores  locks    102.1()4  ...dt>o 

The    cost    of    wet    excavation    witli    dredges 

has  been   as   follows : 

Per 

Work.  Cubicyards.  cu   yd 

Atlantic  division,   prism 19.52>,ou  »^-^^:f* 

Gatun  dam  Ast^^  n'l sin 

Gatun  locks iS8.=3^  <}-lf^ 

Pacific   division,    prism 24..jaa,bbb  u.-4-i. 

In  this  tabulation  the  first  and  last  items 
are   chieflv   of   interest. 


Some  Costs  of  Hauling  With  Traction 
Engines. 

The  hauling  of  materials  and  supplies  from 
railway  to  construction  camps  for  the  Los  An- 
geles Aqueduct  work  is  done  largely  with 
traction  engines.  These  engines  arc  made  by 
the  Holt  Manufacturing  Co.,  Stockton,  Cal, 
and  are  gasoline  operated  and  rated  to  develop 
45  hp.  at  550  r.  p.  m.  To  permit  operation 
across  the  desert  country  where  deep  sand  ex- 
ists the  engines  are  provided  with  a  rolling 
platform  traction.  The  following  figures  of 
the  cost  of  operating  15  of  these  engines  for 
Februarv,  1910,  are  rearranged  and  reduced  to 
unit  costs  from  a  table  given  in  the  Engineer- 
ing Record :  p^^ 

irn»inp   in'>0-                                 Total.  ton  mile. 

SudX"                           $145.2S  $0.1171 

IhOD  reoairs 154.75  0.1248 

T^abor     crew HS-50  0.1197 

Depr^ciaUon    .\ _50.00  ^0403 

Total    $49S.S:1  $0.4019 


Engine  1021: 

Supplies   i  24.16 

Shop  repairs    72.97 

Labor,  crew 149.75 

Depreciation    50.00 

Total   $296.88 

Engine  1025: 

Supplies    $  54.41 

Shop  repairs    36.23 

Labor,   crew    133.87 

Depreciation    50.00 

Total    $274.51 

Engine  1026: 

Supplies     $  78.99 

Shop  repairs    29.67 

Labor,  crew   153.75 

Depreciation    50.00 

Total  $312.41 

Engine  1028: 

Supplies    $  55.72 

Shop  repairs    87.51 

Labor,    crew    165.50 

Depreciation    50.00 

Total    $358.73 

Engine  1030: 

Supplies $  70.96 

Shop  repairs    193.01 

Labor,  crew  155.62 

Depreciation   50.00 

Total    $469.59 

Engine  1033: 

Supplies     $  23.09 

Shop  repairs   83.0;) 

Labor,  crew   28.50 

Depreciation    50.00 

Total    $184.64 

Engine  1034: 

Supplies  ^,]Hl 

Shop  repairs    '^^i.-^i 

Labor,  crew  ■'-n'nn 

Depreciation    oO.OO 

Total   $435,53 

Engine  1035: 

Supplies    *,'f-Xo 

Shop  repairs                      J?no= 

Labor,    crew                                rnnn 

Depreciation    oO.OO 

Total   $387.56 

Engine  1036: 

Supplies   $  49.90 

Shop  repairs    ?^5-''? 

Labor,  crew  -nT.?. 

Depreciation    aO.OO 

Total   $485.15 


$0.0145 
0.0439 
0.0901 
0.0300 

$0.1785 

$0.0322 
0.0214 
0.0792 
0.0295 

$0.1623 

$0.0343 
0.0131 
0.0677 
0.0220 

$0.1371 

$0.0282 
0.0443 
0.0S3S 
0.0253 

$0.1816 

$0.0281 
0.0766 
0.0617 
0.0200 

$0.1864 


$0.2510 

$0.0264 
0.0552 
0.0625 
0.0187 

$0.1626 

$0.0453 
0.0733 
O.0S43 
0.0300 

$0.2329 

$0.0347 
0.1710 
l).0968 
0.0347 

$0.3372 


Engine  1037: 

Supplies  $  87.90  $0.0418 

Shop  repairs  158.75  0.0755 

Labor,    crew    ' 163,2.".  U.0776 

Depreciation    50.00  0.0238 

Total  $459,911  $0.2187 

Engine  1039: 

Supplies    -..;.  $  70.4S  $0.0288 

Shop  repairs   66,96  0.0271 

Labor,  crew  136,50  0.0552 

Depreciation    50.00  0.0202 

Total   $323.94  $0.1313 

Engine   1041: 

Supplies     $  38.92  $0.0415 

Shop  repairs   44.59  0.0474 

Labor,  crew 120,28  0.1279 

Depreciation    50.00  0.0532 

Total    $253.79  $0.2700 

Engine  1042: 

Supplies    $68.26  $0.0564 

Shop  repairs    86.05  0.0711 

Labor,  crew  132.00  0.1091 

Depreciation    50.00  0.0413 

Total   $336.31  $0.2779 

Engine  1069: 

Supplies    $41.07  $0.0299 

Shop    repairs    77.51  0.0564 

Labor,    crew    69. on  11.0503 

Depreciation     25.00  0.0182 

Total    $212.58  $0.1548 

Summarizing  these  figures  we  have  the  fol- 
lowing :  _ 

Per 
Item  Total.        ton  mile. 

Supplies  $    955.18  $0.0367 

Shop  repairs   1,606.60  0.0612 

Labor    crew      2,003.27  0.0771 

Depreciation    725.00  0-0279 

Total    $5,290.05  S0.2029 

In  addition  there  were  the  following  ex- 
penditures for  repairs  not  included  in  tlie 
above  monthly  items. 

Shop  repairs,  to  trucks *,n.;ll 

Shop    repairs,    miscellaneous littL 

Field   repairs,    miscellaneous oSa.ss 

Total    $554.87 

This  adds  -.'.13  cts.  per  ton  mile,  making  the 
total  cost  for  repairs  8.25  cts.  per  ton  mile 
and  the  total  cost  of  haulage  -22.42  cts.  per  ton 
mile. 


ROADS      AND      STREETS      SECT  ION 


Notes  on  Road  and  Street  Work. 

Life  of  li'ood  Block  Pavement.— Uv.  W. 
Calder,  Citv  Engineer  of  Prahrau,  Victoria, 
.\ustralia,  in  a  paper  presented  before  the  Mel- 
Ijourne  Engineering  Society  last  June,  states 
that    paxenients   of   untreated    red    gum   blocks 


V  I'hoh 


Cork 
Stofper 


Tar  Can   with    Horizontal   Spreader. 

laid  in  Toorah  Roads  and  Chapel  St.,  Prahau, 
in  18W(,  arc  still  in  use.  When  some  of  the 
blocks  were  removed  for  reiiairs  in  1907  the 
:ictual  wear  was  found  to  be  only  %  in.  'i'hc 
lilocks  are  now  failing  from  wet  rot  at  the 
liottom  wdiere  theyrest  on  the  concrete. 

J)nsf  Producing  F.ffects  of  Horses. — The 
dust  producing  effects  of  the  poundin.g  and 
screwing  action  of  the  shod  feet  of  the  horse 
on  the  road  surface  is  well  known.  Tlie 
amount  of  dust  caused  by  the  excrement  from 
horses,  however,  is  not  so  well  known.  .\n 
Englisli  engineer,  Mr.  W.  E.  Higgins.  esti- 
mates tliat  a  bor.se  will  produce  from  7  to  8 
long  tons  of  manure  per  annum,  a  considerable 
portion  of  which  is  distributed  about  the 
streets.  During  dry  weather  this  manure 
becomes  pulverized  under  traffic  and  is  added 
to  the  dust  produced  from  other  sources. 


C/<7y  li.vf'an.siini  Joints  for  Wood  Block 
Piivei'ncnI. — To  provide  for  expansion  in  wood 
block  pavements,  Mr.  Mountain,  City  Surveyor, 
of  Melbourne,  Australia,  wdio  has  had  a  wide 
and  extended  experience  with  this  class  of 
pavement  since  1880,  has  found  the  most  satis- 
factory material  to  be  pugged  and  tempered 
clay.  This  practice  has  also  been  followed  with 
the'  latest  wood  block  pavement  laid  in  Prahau. 
.Australia.  The  clay  joints  should  break  1)ond 
to  prevent  the  tendency  to  longitudinal  rutting 
by  wdiecled  traffic. 

Increase  of  Profcrty  I'ahie  by  Street  Jm- 
provemeiit. — It  is  a  pretty  well  recognized  fact 
that  the  improvement  of  a  street  or  a  road 
will  increase  the  value  of  the  adjoining  prop- 
erty. It  is  seldom,  however,  that  actual  figures 
of  this  increase  are  given.  In  Kansas  City, 
Mo.,  the  extensive  system  of  boulevards  have 
all  been  constructed  under  the  assessment 
Iilan.  The  general  district  of  assessment  ad- 
joins the  boulevard  for  a  block  or  more  in 
each  direction,  but  most  of  the  expense  falls 
on  the  abutting  property.  The  boulevards  are 
made  out  of  .50  or  60  ft.  streets  widened  to  100 
ft.,  and  in  some  cases  110,  and  additional  widtli 
is  allowed  wdiere  a  street  railway  was  to  use 
part  of  the  space.  There  are  wide  parkways 
with  trees  and  grass  and  flowers,  in  uniform 
plan,  and  maintenance  cost  is  divided  between 
the  city  and  the  property  owners.  The  City 
Record,  of  Boston,  Mass.,  states  that  the  in- 
crease in  value  of  frontage  through  boulevard 
construction  is  thus  given  by  R.  F.  Weirick, 
a  landscape  architect.  On  Benton  Boulevard, 
land  worth  $15  to  $20  a  ft.  before  the  improve- 
ment increased  to  $45  to  $60,  and  the  cost  of 
construction  was  $8..5.3  per  ft.  On  Linwood. 
$50  a  ft.  before  changed  to  $80  to  $100,  the 
cost  being  $7.99.  On  Harrison,  property  worth 
$8  to  $15  a  ft.  advanced  to  $70.  cost  being 
$6.17.     On   Gladstone,  property  valued   at  $40 


to  $45  per   ft.   rose  to  $85  to  $luo.  on  a  cost 
of  improvement  of  $8.88. 

Tar  Spreading  Can  and  Tar  Bnu/;.— In 
treating  road  surfaces  by  tar  painting  in  Eng- 
land watering  cans  provived  with  horizontal 
spreaders  are  sometimes  used.  This  type  of 
spreader,  states  Mr.  G.  Betram  llartlree.  Sur- 
veyor to  the  Urban  District  of  .\lton,  England, 
in  a  paper  read  before  the  Institution  of  Mu- 
nicipal and  County  Engineers,  is  preferable 
to  the  rose  spreader  as  a  more  uniform  cover- 
ing is  obtained.     Tlie  accompanying  cut  shows 


Brush    for    Brushing     in    Tar. 

the  type  of  watering  can  used  In  Mr.  Hart- 
free  in  his  work  at  Alton.  The  spreader  is 
perporated    with    %-in.    openings    and    has    a 
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(i-in.  half  cover.  A  special  tar  Ijriisli,  as  shown 
in  the  cut,  was  used  in  brushing  the  tar. 

Road  Siirfacr  Treatment  With  Asphalt  Oil. 
—During  1908  and  190!)  the  engineers  of  Ham- 
ilton County.  Oliio,  treated  45%  miles  of  mac- 
adam road  with  asphalt  oil  for  dust  preven- 
tion purposes.  The  work  was  described  by  J. 
M.  Harper,  of  Cincinnati,  at  the  last  annual 
meeting  of  the  Ohio  Engineering  Society.  The 
first  two  roads  were  oiled  without  any  particu- 
lar snccifications  and  bids  were  received  for 
furnishing  and  applying  the  oil  as  one  item.  It 
cost  4%  cts.  per  sq.  yd.  For  the  remainder  of 
the  roads  specifications  were  prepared  which 
provided  that  separate  bids  will  be  received, 
one  for  furnishing  the  oil  and  so  much  per  gal- 
lon, f.  o.  b.,  in  ten  cars  at  designated  localities, 
and  the  other  for  cleaning  the  roadway, 
handling  and  applying  the  oil.  these  last  three 
items  to  be  bid  upon  by  the  sq.  yd.  The 
next  contract  that  was  let  per  10%  miles  re- 
sulted in  the  aggre.gate  cost  being  2 v.  cts.  per 
sq.  yd.  .-V.  portion  of  the  specifications  under 
which  the  roads  were  treated  follows : 

The  .surface  of  the  macadam  when  dry  must 
be  thoroughly  swept  free  from  dust.  The 
sweeping;^  will  be  deposited  off  and  away  from 
the  side.s  of  the  metalled  surface  sn  as  not  to 
form  banks  and  to  assist  in  retarding  the 
growth  of  vegetation  next  the  macadam  road- 
wa^■.  After  the  roadway  has  been  satisfactorily 
cleaned  in  sections  of  such  length  as  may  be 
determined,  the  oil  will  be  applied  to  one  side 
only  on  the  perfectly  dry.  warm  surface  of  the 
roadway.  The  application  will  be  made  by  a 
machine  or  appliance,  adapted  for  the  purpose 
at  the  rate  of  ^  to  %  of  a  gal.  per  sq.  yd. 
A\'hen  streaks  ai^pear  or  a  surplus  of  oil  occiu's 
in  depressions,  or,  owing  to  the  lateral  cambei' 
of  the  road,  the  oil  flows  to  and  gathers  at  the 
sides,  hand  brush  brooms  must  be  used  to 
obtain  an  eciual  distribution.  As  stated,  only 
one -half  of  the  roadway  will  be  treated  at  a 
time;  as  fast  as  one  side  is  finished,  the  con- 
tractor will  be  required  to  block  it  against 
traffic  for  such  a  length  of  time  as  ma.v  be  indi- 
cated, depending  in  a  great  measure  upon 
weather  conditions  and  temperature.  AVhen 
the  material  has  properly  set,  the  portion  oiled 
will  be  thrown  open  to  travel  and  the  other 
side  treated  and  blocked  as  prescribed.  No  oil 
will  be  applied  during  or  immediately  after  a 
rain,  as  the  roadway  surface  must  be  clean 
and  thoroughly  dry  and  warm  during  the  treat- 
ment. It  is  absolutely  necessary  that  the  oiling 
be  performed  as  rapidlj'  as  is  eonsislent  with 
thorough  application  in  t_»rder  to  avoid  incon- 
A-enience  to  traffic. 

The  Indiana  Refining  Co.'s  liquid  asphalt  was 
useu  in  the  work.  The  oil  cost  the  county  ou 
an  average  2.-J8  cts.  per  gallon,  and  the  quan- 
tity used  averaged  0  gals,  per  sq.  yd.  This 
makes  the  average  cost  of  the  oil  1.548  cts.  per 
sq.  yd.  The  cost  of  the  application  w-as  1.375 
cts.  per  sq.  yd.,  and  the  total  cost  for  oil  and 
treatment   was   2.92   cts.    per   sq.   yd. 


Experimental      Bituminous  -  Macadam 

Pavements  on  White  Plains  Road, 

Bronx  Borough,  New  York  City. 

.\  comparative  test  of  various  binders  of  a 
bituminous  macadam  pavement  is  now  being 
conducted  by  engineers  from  the  office  of  the 
Commissioner  of  Public  Works  of  Bronx 
Borough.  New  York  City.  In  order  to  make 
an  actual  test  under  traffic  conditions  of  the 
bituminous  macadam  constructed  with  the 
various  binders  an  experimental  strip  -of 
pavements  has  been  laid  on  the  White  Plains 
Road,  lietween  Boston  Road  and  Burke  St., 
in  the  Bronx.  This  strip  consists  of  18  sec- 
tions of  pavements,  differing  in  methods  of 
construction  and  materials  used.  The  sec- 
tions vary  in  lengths  from  150  to  350  ft.  The 
binders  used  are  in  accordance  with  various 
-Specifications  for  tar,  asphalt,  and  asphalt  and 
tar  mixed.  As  a  basis  for  comparison  a  sec- 
tion of  ordinary  water  bound  macadam  was 
laid  adjoining  the  penetration  work.  There 
are  no  crossroads  on  White  Plains  Road  be- 
tween Boston  Road  and  Burke  St..  so  all  the 
sections  will  be  subjected  to  the  same  amount 
of  traffic.  Accurate  data  on  the  cost  of  con- 
struction of  the  various  strips  have  been  kept ; 


data  on  the  cost  of  maintenance  will  also  be 
kept.  .\  census  of  traffic  will  also  be  taken. 
The  following  is  a  description  of  the  work: 
Section  1  is  about  325  ft.  in  length  and  is  a 
bituminous  macadam  built  under  the  specifica- 
tions cif  the  Barber  .Asphalt  Paving  Co.  with 
its  binder  and  resting  on  a  4-in.  concrete 
foundation.  It  was  built  by  the  mi.xing 
method,  with  heated  paving  gravel  and  sand ; 
the  mixing  was  done  at  the  paving  company's 
asphalt  plant. 

Section  2  is  of  the  same  length  as  the  first, 
and  was  laid  under  the  supervision  of  engi- 
neers of  the  Commissioner  of  Public  Works  of 
the  Borough.  The  sand  and  stone  were 
heated  and  an  asphalt  binder  used ;  the  mix- 
ing was  done  at  an  asphalt  plant.  The 
pavement  consists  of  a  4-iu.  foundation  of 
1%-in.  stone  and  a  wearing  surface  of  %  in. 
stone  and  sand  and  an  asphalt  binder  2  ins. 
thick. 

Section  3  is  about  150  ft.  long  aiid  was  also 
laid  under  the  supervision  of  the  Borough 
engineers.  It  consists  of  a  2-in.  wearing  sur- 
face on  a  4-in.  concrete  foundation.  The 
sand  and  stone  were  heated,  an  asphalt  binder 
used,  and  the  mixing  done  at  an  asphalt  plant. 

Section  4  has  a  length  of  about  325  ft.  and 
was  built  under  the  direction  of  the  Standard 
Oil  Co.'s  experts,  by  the  mixing  method,  using 
the  company's  "special"  asphalt  binder.  The 
f<nindation  is  composed  of  a  4-in.  course  of 
broken  stone.  The  wearing  surface  is  2% 
ins.  thick  and  is  coiuposed  of  %  in.  stone, 
chips  and  sand,  heated,  and  mixed  by  hand 
ou  a  board  platform. 

.Section  5  of  the  same  length  as  the  preced- 
ing, was  put  down  by  the  Texas  Co.  with 
Texaco  asphalt  binder.  The  foundation  is  of 
l)roken  stone.  4  ins.  thick,  and  the  wearing 
surface  is  2%  ins.  in  thickness.  The  stone  for 
the  wearirig  surface  was  mixed  cold  in  a 
Ransome  concrete  mixer. 

Section  U  is  about  300  ft.  in  length ;  it  con- 
sists of  a  4-Jn.  broken  stone  foundation  and  a 
2%-in.  .■\miesite  wearing  surface,  mi.xed  at  the 
plant,  shipped  to  the  work  and  laid  cold,  in 
the   usual   manner. 

Section  7,  of  nearly  the  same  length  as  the 
preceding  section,  was  surfaced  w-ith  a  cold 
asphaltic  luixture  supplied  by  the  Sicilian  .-Ks- 
phalt  Paving  Co.  The  foundation  is  a  4-in. 
course  of  broken  stone. 

Section  8  is  about  200  ft.  long;  it  consists 
of  the  usual  4-in.  liroken  stone  foundation  and 
a  2-in.  wearing  course  of  %-in.  stone  and 
chips  luixed  hot  w-ith  Tarvia  X.  under  the 
direction  of  the  Barrett  Manufacturing  Co. 
rile  mixing  was  done  by  liand  on  a  board 
platform. 

Section  9  is  a  short  section  of  about  the 
same  length  as  Section  8,  and  was  laid  under 
the  supervision  of  the  engineers  of  the  Bor- 
ough, using  the  hot  mixing  method.  Three 
different  mi.xtures  of  tar  and  asphalt  were 
used  as  binders.  The  foundation  is  a  4-in. 
course  of  broken  stone  and  the  wearing  sur- 
face is  2%  ins.  in  thickness.  The  mi.xing  was 
done  by  hand  on  a  board  platform. 

Section  10  is  about  350  ft.  long.  The  foun- 
dation is  a  4-in.  course  of  broken  stone  and 
the  wearing  surface,  a  hot  mixture  of  %-in. 
stone,  chips,  and  a  tar  binder  conforming  to 
the  specifications  of  the  United  States  OfHce 
of  Public  Roads  is  2%  ins.  in  thickness.  The 
mi.xing  was  done  by  band  on  a  hoard  plat- 
fonu. 

Section  11  is  a  100-ft.  stretch  composed  of 
a  4-in.  broken  stone  foundation  and  a  2%-in. 
wearing  course  of  %-in.  stone  and  sand,  built 
by  the  penetration  method  under  the  direc- 
tion of  an  expert  from  the  Barrett  Manufac- 
turing Co.'s  Boston  Office.  Three  applica- 
tions of  binder  were  luadc.  a  special  mixture 
being  used  in  the  second  and  Tarvia  X  in  the 
first  and   third. 

Section  12,  about  200  ft.  in  length,  was  to 
have  been  constructed  as  Wa'-tswortb 
macadam,  but  the  approach  of  cold  weather 
before  the  work  could  be  undertaken  pre- 
vented the  use  of  this  material,  which  is  laid 
without  heating.  Instead  in  this  section  the 
engineers  of  the  Borough  put  in  an  asphalt 
macadam  treated  by  the  penetration  method 
on  a  foundation  of  4  ins.  of  1%-in.  stone  and 
screenings  built  up  as  an  ordinary  macadam 


road;  then  2%  ins.  of  1%-in.  stone  were 
spread  and  rolled,  and  the  asphalt  binder 
poured,  %-in.  stone  spread  and  rolled,  and  a 
squegce  coat  applied. 

Sectic)n  13  is  of  the  saiuc  length  as  Section 
12.  It  is  a  Hassam  pavement  6  ins.  in  thick- 
ness, constructed  in  the  usual  manner  by 
grouting  a  broken  stone  roadway  with  a 
cement  grout. 

Section  14  is  about  200  ft.  long  and  it  is 
water-bound  macadam  section  built  in  ac- 
cordance with  the  borough  specifications  and 
put  down,  as  already  noted,  as  a  basis  for 
comparison. 

Section  15,  about  150  ft.  in  length,  was 
built  by  the  penetration  method  using  Tarvia 
X  as  a  binder.  1%-in.  stone  were  used  to  a 
depth  of  t)  ins.  and  a  squegce  coat  applied. 

Section  10  is  about  the  same  length  as  the 
preceding.  It  is  similar  to  section  15,  but  was 
built  under  specifications  of  the  Barber  As- 
phalt Paving  Co.,  with  one  of  its  binders.  The 
penetration   method  was  used. 

Section  17  is  of  practically  the  same  length 
as  Section  10.  It  was  built  by  the  penetration 
method  under  the  specifications  of  the  Stand- 
anl  Oil  Co..  and  w-ith  one  of  the  Company's 
asphalt  binders;  l'/4-in.  stone  were  used  to  a 
depth  of  0  ins.,  and  a  squegee  coat  applied. 

Section  18  is  the  most  northerly  section.  It 
is  an  old  macadam  roadway  given  a  surface 
treatment  with  sand  and  a  binder  supplied 
by  the  Standard  Oil  Co. 

The  work  is  in  charge  of  Mr.  William  H. 
Council,  Assistant  Commissioner  of  Public 
Works  of  the  Borough  of  the  Bron.x,  to 
whose  preliminary  report  we  are  indebted  for 
the  aliove  information. 


Methods  of  Constructing  Tar  Macadam 
at  Prahran,  Australia. 

An  interesting  deviation  from  the  usual 
method  of  constructing  tar-macadam  by  laying 
and  rolling  the  different  grades  of  stone  in 
well  defined  layers  was  employed  by  Mr.  W. 
Calder,  City  Kngineer  of  Prahran.  Victoria. 
This  work  w^as  described  by  Mr.  Calder  in  a 
paper  read  before  the  Melbourne  University 
Engineering  Society  in  June  last,  and  from 
this  paper  we  have  taken  the  notes  that  fol- 
low. The  municipality  of  Prahran  has  1% 
miles,  with  a  total  area  of  27,400  sq.  yds.  of 
tarred  macadam  of  different  grades  ancl  meth- 
ods of  construction,  and  as  all  have  proved 
more  or  less  satisfactory,  it  is  proposed  to  ex- 
tend this  class  of  work  in  the  future.  As  to 
the  durability  of  the  tar  macadam  pavement 
at  Prahran,  Mr.  Calder  states  that  a  section 
of  %  mile  ip  length  was  laid  in  Conmiercial 
road,  east  of  Chapel  St.,  in  1902,  and  has  dur- 
ing eight  years  required  but  little  attention 
save  for  minor  patching  and  tar  painting*  of 
portions  that  appeared  rough  on  the  surface. 
Formerly  this  was  one  of  the  worst  roads  in 
the  municipality.  It  required  recoating  with 
metal  every  third  year,  and  in  wet  weather 
the  road  scrapers  and  mud  carts  were  familiar 
objects  in  the.  street.  To  all  appearance  this 
road  is  as  sound  as  when  first  laid,  the  only 
defect  noticeable  being  a  somewhat  uneven 
and  wavy  surface.  Mr.  Calder  states  that  the 
cost  of  reconstruction  of  this  road  was  high — 
namely  $1.44  per  sq.  yd.,  the  reason  being  that 
the  road  bed  had  to  be  excavated  to  obtain  the 
desired  convexity,  and  as  the  foundation  was 
wet  the  sub-bed  was  drained  by  means  of 
stoneware  pipe  drains.  The  depth  of  the  coat 
consisted  of  6  in.  of  tarred  2'/2-in.  metal,  with 
a  binding  about  1%  in.  thick  of  %-in.  tarred 
chippings,  and  sealed  with  a  light  coat  of  tar- 
red toppings,  sufficient  only  to  fill  all  .surface 
interstices,  laid  on  a  foundation  of  4  in.  of 
cinders  and  0  in.  of  ordinary  dry  metal.  It 
is  estimated  that  the  increased  economy  in 
maintenance  and  cleansing  in  this  road  has 
been  75  per  cent,  and  the  expense  and  incon- 
venience of  the  mud  cart  has  no  longer  to  be 
borne.  This  street  carried  what  may  be  termed 
fairlv  heavv  traffic. 

In'  1903  Greville  St.,  for  a  distance  of  19% 
chains,  was  recoated  with  ordinary  dry  metal, 
the  binding  being  composed  of  tarred  chip- 
pings. sealed  with  a  light  coat  of  tarred  top- 
pings, the  additional  cost  of  the  tarred  mate- 
rial and  rolling  being  32  cts.  per  sq.  yd.    Only 
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nominal  repairs  ha\  e  been  m-cessary  in  this 
road  since  the  work  was  done.  This  street 
carries  light  traffic  only. 

In  1907  a  section  of  Toorak  Road,  between 
Chapel  and  River  Sts.,  was  recoated  with  ordi- 
nary macadam.  Trouble  was  experienced  here 
formerly,  as  the  road  has  a  somewhat  steep 
gradient,  and  the  metal  continually  became 
disintegrated  by  the  feet  of  horses,  particu- 
larly adjoining  the  strip  of  paving  along  the 
tramway  track.  An  improved  method  of 
treatment  was  adopted  in  this  section.  The 
dry  2V2-in.  metal  was  first  sprinkled  with  dis- 
tilled tar,  then  a  coating  of  tarred  chippings 
spread  over  the  larger  metal  before  rolling. 
The  surface  was  then  sealed  with  tarred  top- 
pings. The  reason  for  this  method  is  obvious. 
The  tarred  chippings  wedged  between  the 
stones  by  the  roller  filled  the  interstices,  and 
made  the  mass  more  homogeneous,  thus  pre- 
venting the  moving  and  consequent  abrasion  of 
the  stone  under  traffic.  The  only  object  of 
the  surface  dressing  of  toppings  is  to  prevent 
the  penetration  of  surface  water  to  the  body 
of  the  road,  and  on  gradients  steeper  than, 
say,  1  in  18  or  1  in  20,  it  is  inadvisable  to 
make  the  surface  too  smooth,  a  surface  dress- 
ing of  dry  toppings  being  sufficient.  Recently, 
when  the'  construction  of  the  Prahran-Mal- 
vern  tramway  rendered  it  necessary  to  recon- 
struct High  St.,  the  sides  of  the  road  for  a 
total  length  of  83  chains  between  the  Avenue 
and  the  Armadale  Railway  Station  were  con- 
structed of  tarred  macadam  by  a  method 
which  Mr.  Calder  has  not  before  seen  follow- 
ed, and  which,  in  his  opinion,  is  a  great  im- 
provement on  the  former  methods  described. 

Like  most  of  the  old  roads.  High  St.  was 
imperfectly  formed  with  a  high  crown  and 
irregular  foundation,  which  rendered  it  neces- 
sary to  excavate  the  old  metal  as  well  as  the 
sub-bed.  The  method  of  procedure  was  as 
follows;  After  scarifying,  the  old  metal  was 
forked  over  and  the  clean  metal,  thus  freed 
from  stone,  dust  and  other  dirt,  laid  aside  for 
future  use.  The  foundation  was  then  exca- 
vated to  the  proper  level,  and  when  trimmed 
to  shape  the  old  metal  was  spread  and  rolled 
with  the  steam  roller.  The  sub-bed  consisted 
of  good,  dry  loam.  This  was  considered  a 
sufficient  foundation,  and  the  old  inetal  being 
partly  pressed  into  the  subsoil  by  the  roller 
prevented  the  subsoil  being  squeezed  up  into 
the  clean,  new  material.  A  coat  of  2%-in. 
bluestone  was  then  spread  so  as  to  form  a  4-in. 
layer  of  stone  after  rolling,  and  this  stone  was 
sprinkled  with  distilled  tar  from  rose  cans. 
A  layer  of  1%-in.  metal  to  have  a  finished 
thickness  of  2  in.  was  then  spread  and  lightly 
rolled.  Over  this  a  coat  of  tarred  screenings 
to  have  a  finished  thickness  of  1  in.  was  spread 
and  rolled.  In  order  to  fill  all  interstices  and 
seal  the  surface,  sufficient  tarred  bluestone 
toppings  free  from  stone  dust  were  then 
spread  and  again  rolled,  and  finally  a  surface 
dressing  of  clean,  coarse,  gritty  sand  was 
spread  and  the  whole  well  rolled.  The  road 
therefore  consists  of  a  crust  7  in.  in  thick- 
ness (exclusive  of  the  2  in  or  3  in  of  old  metal 
rolled  into  the  bed)  of  a  well  compacted  and 
homogeneous  body  as  free  as  possible  from 
voids,  which  was  considered  sufficient  with  a 
reliable  natural   foundation  such  as  described. 

Mr.  Calder  states  that  this  finished  road  is 
as  nearlv  perfect  in  appearance  as  any  road 
can  be  not  having  a  concrete  foundation.  It 
is  smooth,  even,  and  practically  without  the 
hollows  or  waves  frequently  noticed  in  tar 
macadam,  the  surface  appearance  being  like 
asphalt.  The  steepest  portion  of  the  road  has 
a  gradient  of  1  in  21.  and  the  cross-curvature 
is  about  1  in  3.").  The  road  was  at  no  time 
during  construction  closed  against  traffic,  in- 
cluding omnibus  traffic,  which  was  allowed  to 
use  the  road  as  soon  as  completed.  With  tin- 
usual  method  of  constructing  tar  macadam  liy 
laying  and  rolling  the  different  grades  of  stone 
in'  well-defined  layers,  there  is  a  tendency  for 
the  topmost  layers  to  peel  or  be  ground  off 
under  traffic,  and  if  comparatively  thin  sur 
face  layers  of  fine  grade  are  suiierimposed 
over  a  body  of  dry  2  Mi -in.  stone  which  con- 
tains many  voids,  the  tendency  is  for  the  stone 
beneath  to  move  and  rock  beneath  the  weight 
of  traffic,  and  the  inevitable  result  is  a  broken 
ami  ureven  surface.    With  cement  concrete  we 


are  careful  to  obtain  an  aggregate  composed 
of  different  sizes  of  stones  so  proportioned  as 
to  ensure  a  mass  free  from  voids,  and  it  would 
appear  that  similar  reasoning  should  be  fol- 
lowed in  laying  tar  concrete. 

It  will  be  noted  that  only  sufficient  topping 
is  used  to  afford  a  smooth  and  waterproof  sur- 
face, and  that  the  larger  iVi-in.  and  %-in. 
grades  of  stone  are  brought  near  the  surface 
to  form  the  wearing  crust.  The  roller  used 
is  one  of  Aveling  &  Porter's  10-ton  rollers, 
with  a  Morrison's  scarifier  attached.  Many 
engineers  are  of  the  opinion  that  a  wavy  sur- 
face is  caused  by  the  use  of  a  heavy  roller, 
and  while  a  lighter  roller  would  be  most  use- 
ful at  certain  stages  of  the  process  of  laying 
the  materials,  Mr.  Calder  is  of  opinion  that 
the  hollows  are  most  frequently  caused  by  at- 
tempting to  roll  too  great  a  thickness  of  loose 
and  unbound  metal,  which  is  pushed  in  front 
of  the  roller  wheels,  or  neglecting  to  thorough- 
ly consolidate  the  foundation.  For  successful 
work  in  tar  macadam  it  is  essential  that  the' 
different  operations  of  the  work  should  be 
carefully  supervised  by  skilled  men,  that  the 
tar  should  be  distilled,  and  that  the  metal  and 
smaller  grades  of  stone  should  be  thoroughly 
dry,  as  if  wet,  or  even  damp,  the  tar  will  not 
adhere  to  it. 

Of  the  pavement  laid  in  High  St.,  a  section 
58  chains  in  length,  having  an  area  of  10,922 
sy.  yds.,  was  done  by  the  council's  own  day 
laborers,  and  a  section  of  25%  chains,  with 
an  area  of  4,480  sq.  yds.,  was  constructed  un- 
der contract.  The  total  cost,  including  exca- 
vation and  forming  of  the  foundation,  of  the 
section  done  by  day  labor  was  $8,190,  or  74 
cts.  per  sq.  yd.,  as  compared  with  91  cts.  per 
sq.  yd.  at  contract  rates. 

The  council  possesses  its  own  quarries, 
stone  crusher  and  tar  distilling  plant,  and  the 
w'hole  of  the  work  of  mixing  was  performed 
by  hand.  Recently  a  machine  has  been  added 
to  the  plant  for  mechanically  mixing  screen- 
ings and  toppings,  by  which  means  the  cost  of 
mixing  tar  screenings  has  been  reduced  from 
$2.28  per  load  by  hand  to  72  cts.  per  load  by 
machine,  and  of  toppings  from  38  cts.  per 
load  by  hand  to  4  cts.  per  load  by  machine, 
but  the  apparatus  was  not  installed  until  the 
completion  of  the  work  in  High  St.  The 
Prahran  council  also  now  owns  a  5-ton  road 
roller,  suitable  for  tar  macadam.  With  these 
and  other  proposed  labor-saving  appliances, 
considerable  economies  will  be  effected  in  fu- 
ture operations  of  a  like  nature.  High  St.  is  a 
street  of  medium  to  fairly  heavy  traffic,  and 
as  there  exists  in  the  same  street  sections  of 
wood  pavement,  compressed  asphalt  and  tar 
macadam,  all  laid  during  the  same  season, 
there  is  opportunity  for  interesting  compari- 
sons regarding  the  relative  durability  and 
economy  of  upkeep  of  these  various  pave- 
ments under  similar  traffic  conditions. 

The  reason  of  the  increased  durability  of 
tarred  macadam,  as  compared  with  ordinary 
<lry  macadam  or  tar-painted  macadam,  is  that 
in  the  former  the  stones  are  coated  with  a 
protective  covering  of  a  tough  and  adhesive 
material.  In  roads  constructed  of  dry  mac- 
adam it  is  impossible  to  compact  the  mass  by 
rolling,  and  there  will  remain  about  20  per 
cent  of  voids  in  the  mass  of  stones.  Under 
the  action  of  traffic  the  stones  are  ground  to- 
gether, and  the  surfaces  and  edges  worn  away. 
The  result  of  this  action  may  be  observed 
when  the  road  metal  is  picked  up  for  repair  or 
other  reason.  It  is  then  found  that  the  old 
road  stones  have  a  rounded  appearance,  the 
edges  having  been  worn  away.  The  grinding 
action  is  hastened  should  water  have  obtained 
access  to  the  stone.  Tar  painting  by  sealing 
the  surface  of  the  road  and  preventing  the 
.idmission  of  surface  water  certainly  lengthens 
the  life  of  the  road  by  keeping  a  dry  sub-bed 
and  retarding  surface  disintegration  by  weath- 
er and  traffic,  but  it  does  not  prevent  the 
abrading  action  which  goes  on  beneath  the 
surface.  .\lso  the  adhesive  action  of  the 
tough  tar  coating  affords  a  lateral  support  to 
the  adjacent  stones  composing  the  road  crust, 
and  the  angle  of  resistance  to  a  surface  load 
is  considerably  increased.  If  it  be  assumed 
that  the  line  of  pressure  induced  by  a  loaded 
wheel  is  at  an  angle  of  25°  from  the  sur- 
face downwards  to  the  foundation,  with  a  load 


on  the  wheel  of  10  cwt.,  the  weights  upon  the 
road  bed  would  be  approximately  20  cwt.  per 
square  foot,  in  the  case  of  a  7-in.  thickness 
of  metal,  and  if  it  be  assumed  that  with  tar 
macadam  this  angle  is  increased  to  40° 
allowing  the  same  thickness  of  road  crust,  the 
weight  per  square  foot  upon  the  subsoil  would 
be  reduced  to  8.5  cwt. 

That  this  increase  in  the  power  of  tar  mac- 
adam to  distribute  the  load  is  not  exaggerated, 
but  rather  underestimated,  may  be  realized  by 
actual  experiment,  or  noted  in  every-day  ex- 
perience. An  ordinary  tar-paved  footpath,  3 
in.  in  thickness,  may  be  torn  up  in  sheets  8  ft. 
or  4  ft.  in  width,  and  these  slabs  will  have 
considerable  power  to  resist  a  cross-breaking 
strain. 

Again,  a  scarifier  attached  to  a  steam  roller 
will  tear  up  an  ordinary  dry  macadam  road 
with  comparative  ease  to  a  depth  of  3  in.  or 
4  in.,  but  recently,  when  a  tar-paved  crossing, 
3  in.  in  thickness,  had  to  be  torn  up  on  ac- 
count of  adjacent  road  works,  the  work  was 
effected  with  the  greatest  difficulty  by  the 
same  means. 


The   American  Association   for    High- 
way Improvement. 

A  comprehensive  movement  to  turn  to  prac- 
tical account  all  of  the  efforts  that  are  being 
made  to  further  the  work  of  road  improvement 
in  all  parts  of  the  United  States  was  launched 
at  Washington,  D.  C,  on  Nov.  22,  by  the  or- 
ganization of  the  American  Association  for 
Highway  Improvement.  The  purpose  of  the 
association  is  to  harmonize  and  correlate  the 
work  of  all  state  and  county  associations,  as 
well  as  all  of  the  interests,  and  in  fact  all  or- 
ganized effort  for  road  improvement,  to  the 
end  that  practical  results  may  be  obtained  in 
the  form  of  the  best  possible  road  laws  and 
the  best  possible  administration  of  roads  in 
the  states  and  counties.  The  association  will 
maintain  permanent  offices  in  Washington  and 
will  seek  to  concentrate  effort  upon  specific 
problems  and  at  points  where  help  is  most 
needed. 

The  officers  of  the  new  organization  are  as. 
follows : 

President,  Logan  Waller  Page,  Director  of 
the  U.  S.  Office  of  Public  Roads. 

Vice-President,  W.  C.  Brown,  President  of 
the  New  York  Central  &  Hudson  River  R.  R. 
Co. 

Treasurer,  Lee  McCIung,  Treasurer  of  the 
L^nited   States. 

Secretary,  J.  E.  Pennybacker,  Jr..  chief  of 
road  management  in  the  Office  of  Public 
Roads.  Mr.  Pennybacker  will  resign  his  pres- 
ent position  to  give  his  entire  attention  to  his 
new  duties. 

Executive  Committee  :  Mr.  Page,  chairman  ; 
W.  W.  Finley,  President  of  the  Southern- 
Railway  ;  B.  F.  Yoakum,  chairman  of  the  ex- 
ecutive committee  of  the  St.  Louis  &  San- 
Francisco  R.  R.  Co. ;  Alfred  Noble,  Consult- 
ing Engineer,  New  York ;  Hon.  Lafayette 
Young,  Des  Moines,  la. 

Committee  on  Ways  and  INIeans  :  B.  F.  Yoa- 
kum, chairman ;  James  S.  Harlan  of  the  In- 
terstate Railroad  Commission,  vice-chairman; 
James  McCrea,  President  of  the  Pennsylvania 
R.  R. ;  R.  D.  Chapin  and  Joseph  W.  Jones, 
representing  the  automobile  industry ;  other 
members  are  to  be  appointed  later. 

Board  of  Directors ;  Louis  Hill.  President 
of  the  Great  Northern  Ry.,  chairman  :  the  of- 
ficers and  committee  members  noted  above ; 
Dr.  E.  J.  James.  President  of  the  LTniversity 
of  Illinois;  Bryan  Lathrop,  of  the  Lincoln 
Park  Commission,  Chicago ;  John  M.  Goodell, 
Editor  of  the  Engineering  Record ;  Melville 
E.  Stone,  General  Manager  of  the  .\ssociated 
Press;  Walter  Page,  Editor  of  "World's- 
Work";  Leonard  Tufts,  of  Pinehurst,  N.  C. ;; 
John  A.  Stewart,  President  of  the  Interna- 
tional League  for  Highway  Improvement ; 
Robert  P.  Hooper  and  George  C.  Diehl.  rep- 
resenting the  American  .\utomobile  .\ssocia- 
tii>n;  A.  G.  Spalding,  of  the  San  Diego  Coun- 
ty. Cal.,  Highway  Commission  ;  C.  S.  Barrett 
aii'l   Clarence  Wilson. 

The  constitution  of  the  association  provides 
thai  the  regular  membership  of  the  association 
sh;ill    be   composed   of   all   persons   who   shall' 
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sign  tin-  roll  of  iiiembersliip  at  the  time  of  or- 
ganization, or  make  written  application  to  the 
Secretary  and  pay  annual  dues  for  one  year 
in  advance,  membership  to  begin  with  written 
acceptance  by  the  Secretary. 

The  associate  membership  is  to  consist  of 
all  members  of  state  and  other  organizations 
for  road  improvement,  co-operating  with  this 
association,  provided,  that  a  roster  of  such 
membership  shall  be  filed  with  the  Secretary 
by  said  organization. 

The  sustaining  membership  is  to  consist  of 
all  persons  or  organizations  who  shall  sign 
the  roll  of  sustaining  membership  at  the  or- 


ganization of  the  association  or  make  written 
application  to  the  Secretary  and  pay  annual 
<lues  for  sustaining  member  one  year  in  ad- 
vance, membership  to  begin  as  soon  as  writ- 
ten acceptance  shall  have  been  received  from 
the  Secretary. 

The  annual  dues  for  regular  members  of 
the  association  is  $5,  payable  in  advance.  The 
annual  dues  for  sustaining  members  is  $100, 
payable  in  advance.  Associate  members  are 
not  required  to  pay  annual  dues  to  this  asso- 
ciation. 

Regular  members  of  the  association  will  be 


entitle<l  to  participate  in  its  proceedings,  and 
vote  upon  all  questions  that  may  come  before 
the  association,  .\ssociate  members  will  be  en- 
tilled  to  participate  in  discussions  of  ques- 
tions before  the  association,  but  will  only  vote 
as  duly  accredited  delegates  from  organiza- 
tions co-operating  with  this  association,  the 
basis  of  representation  to  be  one  vote  for  each 
."lO  paid  up  members  of  such  co-operating  or- 
ganizations, as  evidenced  by  rosters  filed  with 
the  Secretary  of  the  association  Sustaining 
members  will  not  be  entitled  to  participate  in 
discussions,  or  to  vote  upon  questions  before 
the  association. 


WATER-WORKS     AND     SEWERS     SECTION 


Methods  and  Cost  of  Sinking  and  Lin- 
ing a  Dug  Well  on  Long  Island.'" 

BY    J.    L.    INGLE,    JR. 

Underlying  Long  Island,  lor  the  greater 
portion  of  its  length,  there  is  an  abundant  sup- 
ply of  water  of  excellent  quality  for  both  com- 
mercial and  household  purposes.  On  account 
of  the  rolling  nature  of  the  ground  the  depth 
to  the  strata  of  water-bearing  sand  varies,  in 
places  being  only  10  or  15  ft.  below  the  sur- 
face. 

The  well  here  described  was  sunk  during 
January  and  February,  1910.  The  work  was 
done  by  a  contractor  on  a  day-labor  basis, 
without  a  percentage.  Prices  for  the  rent  of 
the  plant  and  cost  of  materials  and  labor  were 
agreed  upon  previous  to  the  commencement  of 
the  work.  This  was  found  very  satisfactory. 
.\s  the  contractor  had  other  work  to  which  he 
wished  to  move  his  plant  there  was  no  dispo- 
sition on  his  part  to  go  slow  and  the  work  was 
pushed  as  rapidly  as  possible. 

As  the  amount  of  water  required  of  this 
well  was  to  be  about  800,000  gals,  per  day  it 
was  decided  to  place  a  circular  concrete  lining 
with  an  external  diameter  of  9  ft.  (i  ins.  in  it. 
if,  after  continuous  pumping  for  a  period  of 
one  week,  it  showed  no  diminution  in  capacity. 
In  order  to  accommodate  this  lining  a  clear 
area  9  ft.  10  ins.  by  9  ft.  10  ins.  was  required 
at  the  second  ring  of  sheeting. 

In  order  to  make  the  well  as  small  as  pos- 
sible and  place  the  pumps  low  enough  to  de- 
velop their  greatest  capacity,  a  pump  pit.  S  by 

10  ft.  was  excavated  at  one  end  of  the  well,  as 
shown  on  the  plan.  This  arrangement  was 
also  necessary  in  order  to  work  the  pumps 
while  the  concrete  lining  was  being  placed. 
The  excavation  of  this  pump  pit  was  carried 
down  until  the  lowest  pump  had  a  lift  of 
about  12  ft.  at  the  final  depth  of  the  well. 

The  plant  comprised  a  double-drum  engine 
and  stifT-leg  derrick  with  .35  ft.  mast  and  45 
ft.  boom  ;  two  No.  9  Cameron  pumps ;  and  an 
8-in.  centrifugal  pump  with  gasoline  engine  at- 
tached. Steam  was  supplied  to  the  derrick 
engine  and  the  Cameron  pumps  by  two  boilers 
of  the  locomotive  type  of  130  hp.  The  pumps 
were  arranged  in  the  pit  in  tiers,  the  upper 
pump  being  above  water  level.  This  made  it 
possible,  in  case  of  accident  to  all  the  pumps, 
allowing  the  hole  to  fill  with  water,  to  repair 
the  upper  pump  and  with  it  unwater  the  hole 
sufficiently  to  repair  the  others. 

The  excavation  consisted  of  3  ft.  of  clay, 
the  top  6  ins.  of  which  was  frozen,  and  for 
the  remainder  of  the  depth  sand  and  sand  and 
gravel.  For  the  first  5  or  6  ft.  the  material 
was  cast  out  of  the  hole  by  hand  but  below 
that  depth  two  1  cu.  vd.  buckets,  handled  by 
the  derrick,  were  used.  The  greater  portion 
of  the  excavated  material  was  loaded  on  cars 
and  hauled  away.  .A.s  this  was  used  in  com- 
pleting an  adjacent  embankment  no  charge  for 
its  disposal  is  made  in  the  following  costs. 

Water  was  encountered  at  a  depth  of  about 

11  ft.  and  increased  rapidly  in  quantity  as  the 
excavation  proceeded.  After  a  depth  of  about 
15  or  Ifi  ft.  was  reached  pumping  was  re- 
quired continuously  both  day  and  night.  It 
was  found  necessary  to  pump  all  night  in  or- 
der to  be   ready   for  the   excavating  gang  in 


the  morning,  it  requiring  between  G  and  10 
hours  to  unwater  the  hole.  In  order  to  dis- 
pose of  this  water  an  open  timber  flume  24 
ins.  wide,  12  ins.  deep  and  about  400  ft.  long 
was  constructed  to  the  manhole  of  an  adja- 
cent sewer. 

As   shown   on   the   plan   all   rangers,   braces 
and  corner  posts  were  10  x  10  in.  yellow  pine 
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timber,  with  2  x  10  in.  intermediate  posts  tree- 
nailed  to  the  rangers.  All  sheeting  was  2  x  10 
ins.  X  16  ft.  beveled  on  the  lower  edge  and 
driven  by  hand.  There  were  220  cu,  yds.  of 
excavation  in  the  well.  On  account  of  the 
weather  and  a  couple  of  breakdowns  to  the 
pumps  it  took  about  six  weeks  to  complete  the 
excavation  and  sheet  the  well.  The  following 
prices  were  paid  for  rent  of  plant,  material 
and  labor : 

Engine  and   derrick,   per  day *2'2S 

Pumps,    per  day 3.00 

Boilers    per  day u    22 

Lumbei-.  per  M.  ft.  B.M ~^Jn2 

Coal,  per  ton •■-  J-JO 

Gasoline,  per  gallon J-IB 

Stone,  per  cu.  yd.,  delivered 2.20 

Cement,  per  bbl , ■  •  ■  JiS" 

Foreman,  per  hour 0-2J 

Engineer,  per  hour O.oO 

Pumpman,  per  hour O-ao 

Timekeeper,  per  hour w-S-J 

Carpenters,  per  hour o.Ja 

Helpers,  per  hour »■!■-■> 

Laborers,  per  hour "■  i' 


The  timekeeper,  besides  his  regular  duties, 
looked  after  supplies  and  acted  as  assistant 
foreman. 

The  cost  of  220  cu.  yds.  excavation  was  as 
follows ; 


Unloading    Timber: 
30  hrs.  carpenters  at  35   cts 
30  hrs.  helpers  at  22^2  cts.. 
30  hrs.  laborers  at  19  cts. 


Per 

Total,  cu.  yd. 
.$  10.50 
6.75 
5.70 


Total 


J  22.95 

Building  Flume: 

20  hrs.  foreman  at  55  cts J  11.00 

55  hrs.  carpenters  at   35  cts 19.25 

2S  hrs.  helpers  at  22V4  cts 6.20 

50  hrs.  laborers  at   19   cts 9.50 


$0,104 


Total  labor ;  46.05 

1.120  ft.    B.M.   lumber $.{4.63 


$0.20* 
»0.157 

Grand  total    $  SO.'JS     S0.366 

Unloading  and  Erecting  Head  Plant: 

54   hrs.  foreman   at    55    cts %  29.70 

93  hrs.  carpenters  at  35  cts 32.55 

89  hrs.   helpers  at  2214  cts 20.03 

13  hrs.  timekeeper  at  35  cts 4.55 

580  hrs.  laborers   at   19   cts 72.20 

85  hrs.  engineer  at  50  cts 42.50 

64   hrs.  pumpman   at  35  cts 22.40 


Total   J223.93 

160  hrs.  watchman  30.40 


Grand   total    $254.33 

Framing  Timbers  and  Sheeting: 

50  hrs.  foreman   at    55   cts $  27.50 

25  hrs.  timekeeper  at  35  cts 8.75 

337  hrs.  carpenters  at  35   cts 117.95 

257  hrs.  helpers  at  22^4  cts 57.82 


Total  labor  $212.02 

7.625  ft.   B.M.   lumber 236.38 


Grand  total   $448.40 

Excavating  and  Sheeting: 

263  hrs.  foreman    at   55   cts $144.05 

100  hrs.  timekeeper  at  35  cts 35.00 

1,731  hrs.  laborers  at  19  cts 328.89 

405  hrs.  engineer  at  50  cts 202.50 


Total  labor $711.04 

33  dys.  derrick  and  engine  at  $2..$  66.00 

15  dys.  boiler  at  $3 45.00 

27.536  tons  coal  at  $4 110.14 


Total    $221.14 

Grand  total  932.18 

Pumping: 

260  lirs.  engineer  at   50  cts $100.00 

489  hrs.  pumpman  at  35  cts 171.15 

46  hrs.  timekeeper  at  35  cts 16.in 


$1,018 
0.138 

$i.is6 


$0,964 
1.074 

$2. 038 


$3,232 


$1,005 
4.237 


Total  labor  $287.25 

72  dys.  pumps  at   $3 $216.00 

32  dys.  boiler  at  $3 96.00 

5S.742  tons  coal  at  $4 234.97 

46  gals,  gasoline  at  16  cts 7.36 


Total  $554.3:5 

Grand  total  841.5S 


$1.30& 


$2,520 
3.826 


Grand   total   all   work $2,580.12  $11,727 

.-Vs  the  well  was  25  ft.  deep  the  cost  per  foot 
depth  was  $103.20, 

The  lining  for  the  well  was  a  cylindrical 
shell  of  reinforced  concrete,  12  ins.  thick,  with 
an  internal  diameter  of  7  ft.  6  ins.  and  26  ft. 
in  height.  It  was  reinforced  its  entire  length 
with  Xo.  10  expanded  metal  lapped  1  ft.  at 
joints.  \r\  opening  2  ft.  6  ins.  square  was  left 
about  half  way  up  to  receive  the  suction  pipe. 
Three  rows  of  4-in.  farm  tile  were  inserted 
in  the  lower  5  ft.  to  act  as  weep  holes. 

.•\s  the  bottom  of  the  well,  when  excavation 
was  suspended,  was  fine  sand,  it  was  deemed 
advisable  to  rest  the  lining  on  short  piles 
driven  to  hard  pan.  For  that  purpose  a  pair 
of  leads  was  suspended  from  the  derrick,  low- 
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icd  iiuo  the  hole  and  the  piles  driven  by 
means  of  a  drop  hammer.  These  piles,  ten  in 
number,  were  spaced  2  ft.  7%  ins.  apart  and 
radially  4  ft.  3  ins.  from  the  center  of  the 
well.  This  placed  them  on  the  center  of  the 
lining.  The  piles  were  short  butts  brought 
from  another  job  and  averaged  7  ft.  under 
cut-off.  .\  platform  of  two  0  x  8-in.  timbers 
placed  side  by  side  and  laid  flat,  was  spiked 
to  the  piles.  On  this  platform  the  forms  for 
the  lining  were  built. 

The  lining  was  built  in  two  sections ;  the 
first  section  was  12  ft.  in  height  and  the  sec- 
ond section  was  14  ft.  Owing  to  the  contracted 
space  in  which  it  was  necessary  to  work  and 
on  account  of  the  thickness  of  the  lining  be- 
ing only  12  ins.,  it  would  have  been  impossi- 
ble to  have  gotten  a  satisfactory  job  had  it 
been  attempted  to  complete  the  concreting  in 
(me  operaiton. 

The  expanded  metal  was  bent  to  the  re- 
quired radius  and  several  sections  in  height 
were  securely  wired  together  on  the  ground, 
picked  up  by  the  derrick  and  lowered  into  po- 
sition in  the  fonn. 

Timber  beams  to  carry  the  foot  valve  and 
strainer  were  placed  in  the  lower  section  and 
steel  beams  and  channels  to  carry  the  length 
of  suction  pipe  placed  in  the  upper  section. 
Galvanized  iron  ladder  rods  were  provided  to 
allow  of  easy  access  to  the  well  in  the  future. 

Concrete  was  mixed  by  hand  on  a  platform 
directly  over  the  forms  and  shoveled  into 
place.  Long,  flat-bladed,  wooden  poles  were 
used  for  tamping  the  concrete  and  flushmg  the 
mortar  to  the  face.  The  sand  was  taken  from 
the  excavation  and  required  screening.  Con- 
crete was  mixed  in  the  proportion  of  1  part 
cement,  2%  parts  sand  and  .5  parts  stone :  the 
stone  being  cnmmercial   %-in. 

.\fter  the  removal  of  the  forms  the  space 
between  the  lining  and  the  sheeting  was  filled 
with  screened  gravel  and  coarse  sand  to  the 
water  level  and  above  that  to  the  finished 
ground  surface  with  clay.  The  clay  was  used 
to  prevent  as  far  as  possible  ground  water 
seeping  into  and  impairing  the  quality  of  the 
water  in  the  well.  The  clay  was  obtained 
quite  close  at  hand  and  its  cost  is  included  in 
the  liackhlling.  The  finished  surface  of  this 
ground  was  graded  in  all  directions  from  the 
well  at  a  slope  of  1  on  2.5  in  order  to  carry 
off  surface  water.  The  well  was  protected  by 
an  octagonal  cover  of  2-in.  plank  with  a  hinged 
trap  door.  4  ft.  by  2  ft.  (!  ins.,  and  fastened 
by  a  padlock. 

There  were  2.5.."i  cu.  yds.  of  concrete  in  the 
bnifg.  and  the  cost  per  cubic  yard  was  as  fol- 
lows : 

Risjging  Pile  Driver,  Driving,  Cut- 
ting.  Capping: 

29  hrs.  foreman  at  S.")  cts $  l.=i.9F, 

to  hrs.  timekeeper  at  35  cts 3.50 

17.1  lu's.  carpenter  at  3.1  cts 61.2.5 

1.-.  hrs.  helpers  at  221/4   cts 3.3S 

63  hrs.   laborers  at  19  cts 11.97 

30  lu's.  engineer  at    50   cts 15.00 

Total    labor    $111.05     $4,355 

21.S   ft.   B.M.  timber 6.76 

3  dvs.  derrick  and  engine  at  $2....       S.OO 

3   rtvs.    boiler  Mt  $3 9.00 

Pile  driver   28.00 

3.55!i  tons  coal  at  $4 14.24 

Total    $64.00     $2,510 

Grand  total  175.05       6.865 

Building  Forms.  Placing  Reinforcement: 

113  hrs.   foreman    at    55    ct.s $  62.15 

45  hrs.  timekeeper  at  35  cts 15.75 

3S2  hrs.  carpenters   at   35   cts 133.70 

92  hrs.  helpers  at  22%   cts 20.70 

293  hrs.  laborers    at    19    cts 5.5.67 

50  hrs.   engineer   at   50   cts 25.00 

Total  labor  $312.97  $12,273 

76  ft.  B.M.  beams 2.35 

Channels,   e.xpanded  metal,   etc....     93.00 
6.175  ft.  B.M..  forms  and  bracing..   191.43 

Total  materials  $286. 7S  $11,246 

II  dvs.  derrick  and  engine  at  $2....$  18.00 

9  dvs.  boiler  at  $3 27.00 

10.67.S  tons  coal  at  $4 42.71 

Total    $87.71     $3,440 

Grand  total   687.46     26.959 

Pumping: 

52  hrs.  engineer  at   50   cts $  26.00 

164   hrs.  pumpman  at  35  cts 57.40 

Total  labor  $  83.40     $3,271 

51  dvs.  pumps   at   $3 153.00 

17  dvs.  boilers  at   $3 51.00 

20.169  tons  coal  at  $4 80.68 

32 M:  gals,  gasoline  at  IG  cts 5.20 

Total  $289.88  $11.36S 


170  hrs.  watchman  at  35  cts 32.30       1.267 

Grand  total  $405.58  $15,906 

Unloading  Stone  and   Screening   Sand: 

26  hrs.  foreman  at  55  cts $  14.30 

278  hrs.  laborers  at  19  cts 52.82 

Total   $  67.12     $2,632 

Mixing  and   Placing  Concrete: 

30  hrs.  foreman    at   55    cts $  16.50 

10  hrs.  timekeeper  at  35  cts 3.50 

220  hrs.  laborers   at    19    cts 41.80 

20  hrs.  engineer  at  50   cts 10.00 

Total  labor $  71.80     $2,816 

2  dvs.  derrick  and  engine  at  $2....  4.00 

2  dvs.  boiler  at  $3 6.00 

2.373  tons  coal  at  $4 9.49 

27 V4   bbls.   cement 35.05 

41  cu.  yds.  stone 90.20 

Total   $144.74     $5,675 

Grand  total  216.54       8.491 

Stripping  Forms,  Running  Plant, 
Finishing: 

S3  hrs.  foreman  at  55  cts $  4.1.65 

30  hrs.  timekeeper  at  35  cts 10.50 

212  hrs.  carpenters  at  35  cts 74.20 

25  hrs.  helpers  at  22%  cts 5.63 

453  hrs.  laborers   at    19    cts 86.O1 

32  hrs.  engineer   at   50   cts 16.00  • 

Total  labor $238.05     $9,335 

208  ft.  B.M.  timber  in  cover 6.45 

Hinges  and   lock • . 2.50 

3  dys.  derrick  and  engme  at  $2 .  . .  .       6. 00 
3  dvs.  boiler  at  $3 9-00 

3.559  tons  coal  at  $4 ■  ■     ^*--* 

Total  5  29.24     $1,489 

Grand  'total    ■■   267.29     10.824 

Grand   total,   all  work $1,827.99  $71,677 

As  the  lining  was  2ti  ft.  high  the  cost  per 
foot  .height  was  $70.31. 

(This  article  records  soine  unusually  high 
costs.  The  following  summaries  from  the  fig- 
ures give  the  items : 

Excavation:  ^""  ?"/,  yni 

I'nloading  timber  ♦  "^"J 

Building  flume "-^o" 

Ei-ecting  plant   ,■•■,■••;■ ■in« 

Fi-aming  timbers  and  sheetmg -.0^1 

Excavating  and  driving  sheetmg ^-U^s 

Pumping   •  ■  ■'•°"'' 

Total   $11,727 

Concrete  Lining: 

Pile  foundation   *oco-q 

Forms  and  reinforcement "S'^R., 

Unloading  stone  and  screenmg  sand 2.bJ- 

Mijfing  and  placing  concrete ^-491 

Removing  plant  and  finishmg ■■   l0.»-4 

Total  $71,677 

It  is  plain  that  a  number  of  the  items  which 
the  author  charges  against  concrete  are  gen- 
eral charges  and  should  be  separated,  but  this 
does  not  wholly  account  for  the  high  cost.  It 
is  not  plain  why  forms  and  reinforcement 
should  have  co.st  $27  per  cu.  yd.  of  concrete, 
nor  why  many  of  the  other  items  should  h:ive 
reached    the   amounts   given. — Editors. ) 

Cost  of  Operating  Filters  for  Twelve 

Months,  Philadelphia 

Water  Supply.^'' 

Loivcr  Roxborough  Fitters. — This  station 
consists  of  a  storage  reservoir  of  12,838,0UtJ 
gals,  capacity,  giving  a  period  of  1.20  days' 
sedimentation  ;  .5  covered  filter  beds,  having  a 
combined  area  of  2.65  acres;  11  preliminary 
filter  tanks,  with  a  combined  area  of  0.2.')8() 
acres,  and  a  covered  clear  water  basin  of  3,- 
t)(M),000  gals,  capacity. 

During  the  year  there  were  filtered  at  this 
station  3,880,39i1,00n  gals,  of  water,  or  a  daily 
average  of  10,031,230  gals.,  corresponding  to 
an  average  rate  of  4,010,00(1  gals,  per  acre  per 
day.  The  filters  are  operated  at  rates  be- 
tween .5,000.000  and  O.OOo.oOO  gals,  per  acre 
per  24  hours. 

The  total  cost  of  operation,  not  including 
the  cost  of  the  wash  water,  was  $lG,462.6.'i, 
or  $4.24  per  million  gallons  filtered,  of  which 
the  laboratory  cost  was  •')4  cts.  per  million  gal- 
lons filtered. 

The  preliminary  filters  were  operated  at  an 
average  rate  of  4.5,220,000  gals,  per  24  hours 
per  acre,  at  a  total  cost  of  $1.4-5  per  million 
.gallons  of  water  filtered  by  the  sand  filters. 
The  cost  of  labor  and  wash  water  was  $1.08; 
replacing  slag  and  furnishing  new  sponge  cost 
37  cts.  per  million  gallons.  The  average  tur- 
bidity of  the  applied  water   for  the  year  was 

*Extract  from  the  annual  report  of  Fred.  C. 
Dunlap.  Chief,  Bureau  of  Water,  Philadelphia, 
Pa. 


30,  and  the  dftuent  average  12.00,  the  average 
reduction  in  turbidity  being  .58.22  per  cent. 
The  removal  of  bacteria  by  the  preliminary 
filters  for  the  year  averaged  60.7  per  cent. 
The  water,  before  passing  to  the  filters,  had 
an  average  sedimentation  of  1.25  days. 

The  maximum  quantity  filtered  by  the  sand 
filters  in  one  day  was  12,900,000  gals.,  equiva- 
lent to  a  rate  of  4,900,000  gals,  per  day  per 
acre.  The  filters  were  washed  for  the  entire 
year  by  the  "Brooklyn"  method.  The  total 
number  of  runs  or  washings  of  the  sand  fil- 
ters for  the  year  was  57,  an  average  of  11  per 
filter.  The  average  time  between  scrapings 
was  32.4  days,  and  the  average  amount  filtered 
between  cleanings  was  68.4  million  gallons 
equivalent  to  129  million  gallons  per  acre.  The 
cost  of  labor  and  water  for  washing  by  the 
"Brooklyn"  method  was  only  $0.40  and  about 
1.400  gals,  .of  wash  water  were  used  per  mil- 
lion gallons  filtered. 

Ut't'cr  Roxborough  Filters. — This  station 
consists  of  a  storage  reservoir  of  147.032,000 
gals,  capacity,  giving  a  period  of  about  9.-3 
days'  sedimentation ;  8  covered  filter  beds  of  a 
combined  area  of  5.6  acres  and  a  covered  clear 
water  basin  of  8,p00,000  gals,  capacity. 

During  the  year  there  were  filtered  at  this 
station  4,982,1.51,000  gals,  of  water,  an  aver- 
age of  1.3,649,730  gals,  per  day,  corresponding 
to  an  average  rate  of  2,4.37,000  gals,  per  acre 
per  day. 

The  total  cost  of  operation  was  $15,829..30, 
or  $3.18  per  million  gallons  of  which  the  lab- 
oratory cost  was  44  cts.  per  million  gallons 
filtered.  This  includes  all  the  items  connected 
with  the  operation  of  the  station,  but  does  not 
include  the  cost  of  pumping  water  from  the 
storage  reservoir  or  sedimentation  basin  to 
the  filters. 

In  Filters  Nos.  1,  3,  4.  6  and  8,  3,407  cu. 
yds.  of  sand  were  replaced  at  a  cost  of  23  cts. 
per  cubic  yard. 

The  total  number  of  runs  or  cleanings  dur- 
ing the  year  was  65,  an  average  of  8  runs  to 
each  filter,  the  average  time  between  scrapings 
being  45  days.  The  average  amount  filtered 
between  cleanings  was  76.600,000  gals.,  or  ltl9,- 
.500.000  gals,  per  acre. 

Three  methods  of  washing  were  used  during 
the  year,  and  their  average  runs  were  as  fol- 
lows ; 

Scraping    and     ejecting.. 16    runs — average    43.7 

days  each. 
Brooklyn   method.. 18   runs — average     55.4     days 

each. 
Nichols   separators.  .31    runs — average   41.6   days 

each. 

-\nd  the  cost  of  labor  and  wash  water  was 
respectively  $0.49.  $0.28  and  $0.61  per  mil- 
lion gallons  of  water  filtered,  or  an  average 
price  of  $0.48. 

The  average  amounts  filtered  between  runs 
for  the  three  above  methods  of  washing  were 
90,200,000,  85.700,000  and  74,900,000  gals.,  and 
the  wash  water  required  was  2,200,  1,300  and 
1.200  gals,  per  million  gallons  of  water  filtered 
respectively. 

I-!el)noiit  Filters. — The  Belmont  Filter  Sta- 
tion is  comprised  of  a  sedimentation  basin  of 
70,000,000  gals,  capacity,  giving  a  period  of 
1.8  days'  sedimentation;  preliminary  filters 
consisting  of  9  filter  tanks,  having  a  capacity 
of  40,000,000  gals,  per  24  hours;  18  covered 
sand  filters,  having  a  coinbined  area  of  13.23 
acres,  and  a  covered  clear  water  basin  with  a 
capacity  of  16,.500,0OO  gals. 

The  filters  are  operated  at  a  nominal  rate  of 
3,000,000  gals,  per  acre  per  24  hours,  and  the 
tptal  quantity  filtered  during  the  past  year  was 
13,762,700  gals.,  at  an  average  yield  of  37.706,- 
000  gals,  per  day,  corresponding  to  an  average 
rate  of  2,790,000  gals,  oer  acre  per  24  hours. 
The  maximum  amount  of  water  filtered  in 
any  one  day  was  44.467,000  gals. 

Filter  No.  4  was  continued  during  the  year 
at  a  rate  of  6,000,000  gals,  per  acre  per  day, 
with  results  as  good  as  those  obtained  from 
filters  operating  at  the  usual  3.000,000  rate. 

The  preliminary  filters  were  started  on  Oc- 
tober 23,  1907.  They  were  operated  at  a  rate 
of  75,000,000  gals,  per  acre  per  24  hours  this 
vear,  and  have  tnaterially  increased  the  le.igth 
of  runs  or  time  between  scrapings  of  the  slow 
sand  filters  without  anv  decrease  in  efticiency. 

The  total  cost  of  operation  was  $44,441.38, 
"r  $3.23  per  million  gallons  filtered,  whicli  in- 
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eluded  a  charge  of  $8,233.73  for  operations  of 
the  prehminary  filters  and  $1.318.()S  for  lahor- 
atory  expenses,  the  cost  of  preliminary  filtra- 
tion being  $0.00  per  million  gallons  and  the 
laboratory  charge   $0,316   per   million   gallons. 

Two  methods  of  cleaning  the  filters  were 
used.  During  the  year  10  filters  were  washed 
by  the  Brooklyn  method,  the  remaining  two 
being  cleaned  by  the  usual  method  of  scraping 
and  ejecting.  There  were  ICj  runs  or  clean- 
ings during  the  year,  an  increase  of  82  runs 
o\-er  the  previous  year:  1-52  of  these  runs 
were  on  filters  cleaned  by  the  Brooklyn  meth- 
od and  13  by  the  usual  method.  The  average 
length  of  runs  by  the  Brooklyn  method  was  40 
davs,  the  amount  filtered  lietween  runs  being 
89,'l 30,000  gals.,  or  118,520.000  gals,  per  acre 
The  average  length  of  runs  bj'  the  usual  meth- 
od of  cleaning  was  .59.2  days,  the  average 
amount  filtered  between  scrapings  being  135,- 
.(93,000  gals.,  or  181,507,000  gals,  per  acre. 

\Vhile  the  length  of  runs  of  quantity  filtered 
with  the  Brooklyn  method  was  not  so  large 
as  with  the  usual  method,  it  proved  economi- 
cal on  account  of  the  short  time  it  was  nec- 
essary to  have  the  bed  out  of  service,  the  low 
labor  cost  of  cleaning  and  the  saving  in  not 
liaving  to  replace  the  sand. 

.Sixteen  filters  were  operated  for  the  entire 
year  by  the  Brooklyn  method.  The  items  of 
cost,  etc..  in  the  process  of  cleaning  are  as 
follows : 

Number  of  runs ,  l-Ji 

Av.  length  of  runs,  days ■'='■'„ 

Av.  m.  g.  filtered  per  run S9.1u 

Av.  m.  g.   filtered  per  acre  per  run llS.oZ 

\v.  cost  of  water  to  wash  per  m.  g.  filtered  $0.0.5 
\v     cost   of   labor   to   wash   and   spade   per 

m.   g.   filtered .- •   $0.6.. 

Total  cost  of  washing  and  spading  sand  in 

place    (water   and   labor),    per   m.    g.    fil- 

tered    ■ ••••.•■   *"'" 

\v     gallons   water    used    to    wash    sand    in 

place  per  m.  g.  filtered ".630 

One  filter  was  cleaned  by  the  usual  method 
of  scraping  and  ejecting  for  the  entire  vear 
and  another  one  for  a  portion  of  the  year. 
The  items  of  cost,  etc.,  were  as  fololw^s : 

Number  of  runs 13 

Av.  length  of  runs,  days w-£ 

■  lAv.  m.  g.  filtered  per  run l«-2 

'^A-v-.  m.  g.  filtered  per  acre  per  run .ISl.a 

Av.    cu.    yds.    sand    scraped    per    m.    g.    fil- 

tered       u.y4 

Av.  cost'to'scrape  per  m.  g.  filtered.. $».^S 

Av.  cost  to  remove  per  m.  g.  filtered 0.14 

\v    cost  to  wash  per  m.  g.  filtered O-O-i 

Av.    cost   to   scrape,   remove  and  w-ash  per 
m.   g.   filtered •  •  •. •••■ 

■  \v    cost  to  clean,  including  replacing  sand.        _ 

per  m.   g.   filtered •■••     "■'" 

\v     gals,    of    water    used    to    remove    and 
wash  per   m.   g.   filtered ; ^--i-" 

In  Filters  Nos.  4,  5,  6,  8,  9,  11,  15  and  10, 
7,225  cu.  yds.  of  sand  were  placed  during  the 
year  at  a  cost  of  $0.27  per  cubic  yard. 

Torresdale  Filters.— The  Torresdale  Filter 
Station  consists  of  sixty-five  0.75  acre  covered 
beds,  a  covered  clean  water  basin  of  oO,000,000 
gals.'  capacity,  preliininary  filter  plant  consist- 
ing of  120  concrete  tanks,  approximately  bOx 
■'It  ft  and  containing  1,140  sq.  ft.  of  filtering 
surface,  with  a  capacity  of  240,000,000  gals. 
of  water  per  24  hours. 

The  total  amount  of  water  filtered  during 
the  year  was  73,558,000,000  gals.,  a  daily  aver- 
age of  201,528,800  gals.,  equivalent  to  a  rate 
of  4,050,000  gals,  per  acre  per  day.  The  daily 
average  amount  filtered  since  March  1,  IJOJ. 
was  217.00(1,1^0  gals.,  and  the  maximum 
amount  filtered  in  any  one  day  was  248,000,- 

000  gals.  ,    ,.        , 

The  cost  of  operation,  not  including  the  cot 
of  operating  the  low  lift  Pumping  Station  or 
the  cost  of  wash  water  (which  is  included  m 
the  expense  of  the  Pumping  Station),  was 
$125,594.47,  or  $1.70  per  million  gallons  ot 
water  filtered.  Of  this  amount  S19.580.18  was 
the  cost  of  operating  the  preliminary  filters 
and  $10,8.58.52  the  cost  of  the  Laboratory,  or 
$0.26  and  $0.15  per  million  gallons  filtered,  re- 
spectively. 

Since  February  15  the  filters  have  been  op- 
erated at  rates  approximating  6,000,000  gals, 
per  day  per  acre,  the  average  rate  since  the 
above  date  being  4,200,000  gals,  per  acre  per 
day.  ,  ,       J 

Two   methods   of   cleaning   were    employed. 

1  e.,  the  regular  or  scraping  and  ejecting 
method  and  the  use  of  Nichols'  Separators, 
The   total   number   of   runs   or   cleanings    was 


0.45 


84ii  during  the  year,  an  average  of  about  13 
cleanings  per  filter,  having  an  average  length 
of  26.2  days.  The  Nichols  method  was  used 
for  695  cleanings  and  the  average  cost  was 
as  follows : 

Numlier  of  cleanings  bv  Nichols  method.. 69ii 

Av.    length   of   runs,    days 27.3 

Av.   million  gals,   filtered  per  ruri 91.7 

Av.  in.  g.   filtered  per  acre  per  run 119. S 

.\v     cost   of   water   to   wash   per   m.    g.    fil- 
tered      $0.01 

Av.   cost  of  labor   to  scrape  and  wash   per 

m.   g.    filtered 0.40 

Cost  of  water  wasted 0.01 

Total  cost  per  m.  g.  filtered 0.42 

Av.  number  of  gals,  wash  water  per  m.  g. 

filtered     1.000 

Av.  depth  scraped  per  run,  ins 0.71 

In  Filters  Nos.  2.  4,  5,  6,  9,  10.  11,  12,  Li, 
16,  17,  20,  21,  22,  23,  26,  27,  28,  .30,  35,  36  37, 
39,  40,  4-2,  45,  47.  .53,  .55,  50,  57,  .58,  60,  01,  63, 
l>4  and  65,  45,016  cu.  yds.  of  sand  were  re- 
placed at  an  average  cost  of  $0.2.3  per  cubic 
yard. 

Methods  and  Cost  of  Pneumatic  Calk- 
ing With  Lead  Wool  of  30-in., 
36-in.  and  48-in.  Gas  Mains.* 

1  he  first  attempt  at  pneumatic  calking  was 
made  by  this  companyt  in  the  Summer  of 
1900  on  a  30-in.  main,  the  joints  being  the 
regulation  cast  lead  and  yarn  with  the  depth 
of  lead  about  3%  ins.  The  experiment  did 
not  succeed  for  two  main  reasons : — the  first 
of  these  being  the  impossibility  of  calking  the 
lead  back  for  more  than  Vz  in.  or  %  in.  from 
the  face  of  the  hub.  the  balance  of  the  joint 
remaining  in  the  same  condition  as  when  first 


With  this  end  in  view,  it  was  decided  early 
this  Spring  (1910)  to  make  a  series  of  tests 
cjii  pneumatic  calking,  with  the  idea  of  in- 
troducing it  on  the  large  mains  to  be  laid 
during  the  Summer.  At  the  time,  there  was 
in  process  at  our  Ulth  St.  Yard,  a  school  of 
instruction  for  lead  wool  calkers,  and  by  car- 
rying on  our  tests  at  this  time  and-  place  we 
were  able  to  secure  a  very  fair  comparison 
between   the  hand  and   air  work. 

For  this  hand  calking  instruction,  a  num- 
ber of  specially  prepared  30-in.,  36-in.  and  48- 
in.  joints  had  been  set  up.  These  consisted 
of  very  short  split  hub  sections  held  firmly 
together  by  wrought  iron  bands,  with  spigot 
pieces  4  or  5  ft.  long  inserted  in  the  hubs, 
the  whole  joint  being  firmly  held  in  place  by 
posts  and  braces.  These  joints  were  yarned 
and  calked,  a  record  of  the  time  kept  for  each 
operation,  and  on  completion,  the  removal  of 
the  split  hub  made  it  possible  to  inspect  and 
weigh  the  lead  wool  contained  in  the  finished 
joint.  This  weight  was  compared  with  the 
average  weights  of  cast  lead  and  lead  wool 
usually  contained  in  a  joint  of  the  size  in 
(|uestion.  In  addition  to  this,  a  random  sec- 
tion of  the  lead  wool  was  cut  out  with  a 
hack-saw  and  its  specific  gravity  obtained  to 
determine  how  nearly  the  lead  wool  had  been 
compacted  to  the  density  of  cast  lead. 

Lead  wool  is  calked  in  the  following  man- 
ner :  The  material  comes  from  the  manufac- 
turer in  strands  about  %  in,  in  diameter  and 
from  2  to  3  ft,  long,  each  strand  being 
twisted  up  to  about  the  shape  of  an  old  fash- 
ioned cruller.  These  are  straightened  nut  and 
re-rolled   until   we   have   a   fairly  hard   strand 
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Tool   for   Pneumatic  Caulking   of  Gas   Mains. 


Yarning  iron    

Caulking  tool  No,  1. 
Caulking  tool  No,  2. 
Caulking  to.ol  No.  3. 
Fini-sliing  tool    


A 

614 
6% 


— 30-in.- 
B 

4% 
4% 


C 

% 


D 
1% 
1% 


-36-in.- 


A 
4 

4 
4 


6'^         4%         %         1% 


B  C 

6  % 

5V4  % 

5  9-lG 

4%  % 


D 

21/4 


A 

3i4 
4% 
.514 
6% 
6% 


-48-in.- 


C 

% 

Vz 
Vz 


poured.  The  more  pressure  applied,  the 
lighter  this  V4-in.  or  %-in.  ring  is  driven 
until  finall.N-  the  hub  splits.  The  second  rea- 
son for  failure  was  the  inability  to  reduce  the 
amount  of  time  taken  to  calk  the  joint.  Given 
the  same  amount  of  calking  time  for  both 
hand  and  compressed  air  joints,  the  cost  of 
the  latter  would  naturally  be  higher  on  ac- 
count of  the  operation  and  depreciation 
charges   on   the  plant   in   use. 

With  the  advent  of  lead  wool  and  its  adop- 
tion bv  this  company  to  the  exclusion  of  cast 
lead,  the  question  of  pneumatic  calking  again 
came  to  the  front.  While  lead  wool  joints 
are  more  efficient  than  those  made  with  cast 
lead,  there  are  two  factors  which  make  them 
more  expensive.  The  first  of  these  factors— 
the  cost  of  the  raw  material— we  are  unfor- 
tunately unable  to  control.  The  second  fac- 
tor is  the  length  of  time  necessary  to  calk 
the  joint.  When  we  consider  that  it  takes- 
two  experienced  calkers  ten  hours  to  yarn 
and  calk  one  48-in.  lead  wool  joint,  it  I's  evi- 
dent that  the  labor  cost  is  a  rather  large  item, 
.-\nything  which  will  reduce  the  calking  time 
without  a  corresponding  increase  in  labor  will 
result  in  a  material  reduction  in  the  cost  per 
joint, 

~«\~paper  presented  at  the  Fifth  Annual  Meet- 
ing of  the  American  Gas  Institute,  1910,  by  Colin 
r,  Simpson.  Jr. 

tConsolidated  Gas  Company  of  New  York, 


not  quite  as  thick  as  it  was  originally  with  a 
slight  taper  at  each  end.  These  strands  are 
calked  into  the  joint  separately,  taking  care, 
of  course,  that  the  breaks  do  not  come  di- 
rectly over  one  another,  and  when  the  face 
of  the  hub  is  reached  the  joint  is  finished  off 
in  the  same  manner  as  with  cast  lead. 

The  first  joint  attempted  was  a  48-in,, 
which  had  been  previously  yarned  by  hand. 
We  used  a  small  gasoline  driven  compressor 
of  about  .50  cu.  ft.  capacity,  and  were  fur- 
nished with  hammers  by  the  Ingcrsoll  Rand 
Co.,  who  also  sent  an  expert  to  give  us  any 
assistance  necessary.  No  attempt  at  speed 
was  made  on  this  joint,  as  it  was  necessary 
to  instruct  several  green  calkers  in  the  han- 
dling of  the  hammers  and  also  to  do  some 
experimenting  in  order  to  produce  a  proper 
calking  tool. 

The  hammer  used  was  an  Tngersoll  Rand 
"Imperial"  chipping-hammcr,  with  a  3-in. 
stroke.  The  tool  which  we  finally  found  to 
give  the  best  results  was  forged  from  a  %-in. 
hexagonal  steel  tool  blank,  and  similar  in 
shape  to  that  shown  by  Fig.  1. 

On  the  completion  of  this  48-in.  joint,  the 
split  hub  was  removed  for  inspection.  The 
lead  wool  was  found  to  be  very  well  com- 
pacted, the  few  irregularities  being  due.  no 
doubt,  to  the  calker's  failure  to  put  enough 
of  his  weight  against  the  tool.     The  yarn  had 
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been   driven   back   about    %    in.    and   was    hard  the    .hrcct    and    ahernating    currents    are    used  these   broken   handles   be   replaced  and   will  en- 

enoMgli    to    have    made    in     itself     a     gas-tight  in   different  parts  of  New   York  city,  two  sets  deavor.    on   future   orders   for   this   company,   to 

ioint      The    weight   of   the   lead    wool   was    a  of   motors   would   be   necessary   if   an   electric  supply  the  handle  bolts  of  the  kind  I  have  used 

few  'poimds    lighter    than    the     average,     but  drive   were   adopted.  '  with  lock  washers  under  head  and  nut 

taking    into    consideration    the    fact    that    this  Air   Capacity   of   about   50-75   Cubic    Feet—  ,    ^^'^^   ''"'.<=  difficulty  of  this  kind   has  since 

was    die    first    attempt,    and    that    the    calker;;  this   will    take   care    of   seven   or    eight    ham-  '"^'^"   f>;P"ienced    with   the   hammers.       Their 

were   absolutely   unfamiliar   with     their    tools,  mers— the   maximum   necessary   to   use    under  work    has    been    quite    satisfactory      and      the 

the   result   was  more   than   encouraging.  average  working  conditions.  1!,^   "'^  ""■  '''''"   generally   be  traced 

As   it  was  necessary  to  come  to  a  decision  Moderate  Cost-the  more  expensive  the  out-  '''"''• '°  ^  5''"'!,  "^  'n<^''P"'<="«d  calker.  The 

i„  1  -,-f.rv  fp,v  H^vs    wlipHipr  or  not  we  should  -  '^'"'^'*^'^'^'<^  "-"'l    ^"F  "^""^.^  expensue  tne  out  yarning  and  calking  sets  were  forged  by  our 

in  a  ver>   lew  da\s.  whetner  or  not  we  snouKi  ht.  the  greater  the  depreciation  charge,  which  blacksmith     ffoin     n     snerinl      1  in      nr 

adopt    pneumatic    calking,    it    was    decided    to  ;,,   ,,,rn  naturally  affects  the  cost  oer   ioint  .  Dlacksmitli     Iroin     a     special      1-in       oc- 

niakf.  the  hnlancp  of  the  tests  on  30-in    nipe  ni  ,      naturaiii,   attects  tne  cost  per  jomt.  tagonal  steel  tool  blank   11   ms.   long.     Figure 

make   tie   Dalance   01   tne   tests   on   ,w  in.   pipe.  Table    II    is    a    statement    showing   the    cost,  r  cUows  the  shnne  and  dimensions  of  the  tnnU 

th  s    being   an    average    size    and    taking    very  ■     _„„cit..    „tc     of   the   different    outfits   in-  ^  snows  tlie  shape  and  dimensions  ol  the  tools 

nniHi   les?  time  to   calk  than  48-in  capacity,   etc.,   ot   tne   oiirerent    outms   in  yggj   ^^    j^e   different    sizes    of   pipe.      These 

much   less  tunc  to   caik  man  -le.  111.  vestigated.      We    finally    placed    an    order    for  f^ok   nre   the    nrodnct   of   nm'te   some   evneri 

A  .30-m.  lomt  was,  therefore,  yarned  up  and  ^j    ,      Abenaaue-Ineersoll  Rand  type  and  \-  I,     5  «        \     1,  ^  ,     ■   ^'^^^": 

the   Tno-ersoll   Rand   renresentativc   volunteered  J,    '•      ^,'"l"="l"'=  ingersou  Kanci  type  ana  menting   with    different    shapes    and    sizes,   and 

the   ingersoii   Kanci   representati\t    \oniiiieeicu  ^^^    National    Brake    and    Electric    Co.    outfit.  :        exrellent    results       ^s   different    ioints  of 

to  calk  this  against  time.     The  joint  was  com-  ^,  .  .f-.  radically  different— our  ^        excellent   results.     As   p'tterent  .Jomts  ot 

,>l„f„K-    ,-cill-efI    Kv    thic    r.np    nnn    in    an    hour  ' .,    .    "  ""^nts   are   raaicaiij    ainereni     uui  ^^j,   gj^e   of   pipe   vary   considerably    in    width, 

pleteiN    calked    b\    this    one    man    in    an    nour,  ^^        ^  ^^    ^^^,    ^^^j    ^^^^^^    j  ^^^    ^^     t  ^       necessary    to    have    several    calkinir    sets 

as   against   o^A   hours,   the   average    time     for  ,      more  successful  of  the  two  for  future  in-  -^u    "?^«^5^7  }°.   "^^^    several    calk  ng   sets 

li-,,irl    „-nrl-      Tnsnertlnn   of  this    ioint   showed  tue  more  successiui  01  tne  two  lor  luuue  in  ^j^j,    different    thicknesses    of    face    to    meet 

hand    work       Inspection    ot   tnis   joint   snoweci  ^ta   ations.      The    hammer    adopted    was      the  fi^  conditions       The    broad    faced    finishing 

it  to  be  quite  as  well  compacted  and  to  weigh  Tr,„„r=oIl    Rand      "Crown"      chiooine-hammer  tfese    conditions^      i  ne    broad    taced    hnishing 

.»,-»rnl   r,t.,„iHc   ,11, ,r,.   tli'in   hind    c'llked    ioiuts  '"g^i^soii    Kanci        crown        cnipping  nainmer  j^q]  ,g  q^]     ^^^^^  ,^   facing  off  the   last  strand 

se\eral  pounds  niort    than   hand   caikeo  joints  ],av,ng  ^  piston  stroke  of  3  ins.     With  a  gang  ^f  j^gj   ^^,qq| 

"^An^Tr'afi^nn    calker     who    had     handled     air  "^     ^^  ,n'^"^'"''^     working,    it   is   necessary     to  ^here    it    was    possible    to   place    the    com- 

An    Italian    calker,    who     liad     nanuieci      an  jq       ^    j,            j^^jj.        -phen,    if    a    calker  nr„„nr  -ilonp-side  the  trench  nenr  the  ioints  to 

hammers  be  ore,  was  then  placed  on  this  jomt  ,,g^           ^jj^^^.U^.  ^.jj,,  y^-^  ^g^^,,  he  is  given  ^7  calked    thrtoolhoser  were   a      r  in   frot^ 

and   supplied   with   a   helper  to   roll   and  place  nf  the  snare  tools  and  the  trouble   usually  -f  ij  I     tool   noses   w"? , '^'i    "^"P   '™'" 

»i      1      1       „,i     <.„„m;,i,T   1,;,,,    t^   ,-q11-   ,-r,ntin  one  01  tne  spare  toois  anu  tne  irouuic,  usuan^  manifold   tee.     This   manifold   was   in   turn 

the    lead    wool,    enabling    him    to    calk    contin-  noth  ng  serious,  can  be  remedied  by  either  the  .-nnnected  to  the  air  receiver  bv  1  ,S-in    rubber 

nous  v.      Francisco   kept   at   it   pretty    steadily  f„„man  calker  or  the  compressor  engineer  connected  to  the  air  receiver  by  a  d  in.  rubber 

.„A   A„;.u^A   1-,;=    iriint   m   il   minutes      On   in-  'O^eman   caiker  or  tne  compressor  engineer.  j^qj^       j^^^      |3„    ,<.    j„i,(.h    more    satisfactory 

and  timshed  his  joint    n  45  minutes.     Un  in  ^^^^    ^^^^    j.^^,^    ^^^^^,^,^    ^^    ^^^^    ^.^^  t-                           wrought  iron  pipe 

spection    It  proved  to  be  quite  as  good  as  the  hammers,   due  no  doubt,  to  the  lack  of  line-the  friction  and  air  leakage  losses  being 

iSer^^at'^t^mpTTas"  m'ade'af'prumati^  experience  on   the   part   of   the   men   handling  .educed  to  a  minimum.     Of  cotfrse,  there  wer! 

iig.iici.             ai       1^                               ,  them.     The  barrels  became  loose  after  work-  oases   where    it   was   impossible   for  the   com- 

yarning    a>    ■;\|    "^d'    ^^    ^"e    time,    no    lou.  ^^^  ^^  ^^^^^  ^^  ^^    allowing  some  of  the  pressor  to  stand  alongside  the  trench,  and  the 

blanks    ot    sufficient    length    f  /°/ge    out    a  »                      _^^^  ^^^.^^^,  ^^  ^,^^  ^^^^,^  ^^^^^  P                ^                 consequently  had  to  be  run. 

set   of   yarning   irons.     We   dec  ded    however  J       ^^    ^^^^    ^^^^^^^    ^^    ^^^    ^^^  S                                compressed    air    calkers 

to   try    '^''l^''^,,'^''"'S^l^J.f^^^^^^  reason    for   this   ourselves   and   complained   to  was   started  on   t  48-in.   line.     The  men  were 

nnd  I   might  add  here    ^^^^    '  ''f.^ J^^^"  "°!^  the  manufacturer.     An  expert  was  sent  up  on  allowed  to  go  along  slowly  at  first  until  they 

ban    successful.     J^^    info   nation    obtained  ^^^^^^  ^,^^  ^^            ^^  investigate,  and  became  accitstomed  to   the'  work  and   no  cost 

bv    the'^e    tests    was    then    placed    oetore    tne  ^    i         r  m  r                         i      i.   f       i.               ^l                i 

head  of  the   Department  of  Mains  and   Sery-  reported  as  follows:  figiires  were  kept  for  two  or  three  weeks, 

ices      He  decided  that  the  scheme  was  worthy  l    found   four   hammers   at    work    on    the   Job.  ^  '^"'=>'"  ™°""'  °l    ^"'^^f  '"^^  anticipated 

of    an    extensive    trial    under    working    condi-  all  with  loose  handles,  which,  from  watching  the  at  the  start,  as  men  of  this  class  are^  naturally 

tions     and    authorized    the    purchase    of    two  operators.  I  am  satisfied  was  caused  by  failure  opposed    to    any  hmg   tending    to    reduce   hand 

portable  compressors   with   sufficient  tools  and  of  the  men  to  hold  the  hammers  up  hard  against  abor  and   will   try   in  their  own  quiet  way  to 

equipment   for  each  to  work   a   gang  of  6  or  the  tool  while  working.     This  caused  the  piston  <lo  what  they  can  to     Beat  the  Game.       And 

S   cnlkers  to   strike   the   front   end   of  the   hammer,   which  they   did    for   a   short   time. 

There    were    a    dozen    or    more      m.akes    of  resulted   in   the   shock   being   transferred   to   the  As   first   org.anized,  the  gang   consisted  of  9 

portable  compressor  outfits  on  the  market,  anv  thread  on  cylinder  and  handle,   thus  causing  an  calkers,    8    of    them    working    in    pairs    and    1 

one  of  which   would  probably  have   answered  expansion  of  the  handle.  acting  as   a   foreman,  his   duties  being  to  as- 

our  purpose,  though   unfortunately,  no  one   of  Relative  to   the  breakage,  of  bolts.    1-  removed  sign    the   men    to    their   joints    and    to    inspect 

them    had    been    used    before    on  "this    sort    of  the  bolts  that  were  in  the  hammer  and  replaced  the      finished      work.      There    were    also     two 

work       The   ideal   outfit   to   meet   the   working  them  with  nickel  steel  bolts  brought  by  me  from  laborers    rolling    the    lead    wool    for   the    calk- 

Editions   should   embody  the  following  main  the   shop   for   this   purpose,    and   by   placing  the  ers    and    a    compressor    engineer^      After    sev- 

fe'tires                                  "  lock  washer  under  the  head  of  the  bolt  instead  eral  weeks  work  with  this  organization,  a  cost 

iic^ht'' Weight-so    as    to    be    easilv    moved  of  under  the  nut,   I  found  that  it  gave  the  de-  report-given   m   detail  below-was  turned   m. 

from    one    plfce    to    another    without    the    aid  sired    results,    i.    e.,    a    tight    handle,    as    after  This  report  covered  the  last   three  days  only 

of  horses  watching   the   tools   for   three   hours   longer    in  of  the  third  weeks  work: 

Self-Contained    Water   Cooling    System-the  actual  service,  I  found  that  none  of  the  handles  ^N,,nrt_e.-^^of ^joints^ya™^^^^                                 ^^  19 

cost    of    a    hydrant    connection    in    New    York  came  loose.  Laborers— rolling  lead  wooi  at  19  cts.  per 

City   is    about   $4   per   day.  The  split  handle  complained  of  was  the  result           hour   IIM 

Simple    Gasoline   Engine— Gasoline   is   cheap  of   the   same   cause,    inasmuch   as   the   constant  Compressor  engineer  at  30  cts.  per  hour. .       9.00 

antl  easily  obtained  and  most  gasoline  engines  jarring   had   split   the   handle   and   the   constant           Total  labor  cost $110.40 

may  also'  be   run   with   gas.      Steam   is  too  ex-  tightening    of    the    bolt    under    the    split    handle       

pensive   for  an   outfit   of  this   size  and  as  both  caused   it   to   spread.     I   would   recommend   that           'All  yarning  done  by  hand. 

TABLE   U.-SHOWING   COST,    AIR   CAPACITY,    ETC.,    OF   DIFFERENT  TYPES  OF  PORTABLE  COMPRESSORS. 

-^^t-     ^S.^4f       3^  con^^lsor.  -"^st^''^  ^S  S^Sf  col||te.  Remark. 

A-TaU  TS  too  .;o„  ,x^?^lng.-Rand  |^wate,;^  cooling  ^5^^b.._^^l    ^c^yk  .^water    eooUng  SH=5  »/— " 

stage       water  tary    circulating  oline.  users, 

jacketed.  pump. 

Abenanue  .'.^  100  TSOn  6x8    Fra  n  k  1  i  n  do.  do.  do.  $1326  Well  ^.P^^ken^of 

single       stage  ^^  p]g 

water  jacketed.  .  ^,^1^     to     sell 

more     of     the 
I.    R.    type. 

Chicaeo                 7"                 90             over           6xS    Franklin           Water      circula-            1     cyl.      Chicago  .Water      circula-             $1250             ^„°''rrimentaf 

Pneuil^Tool            .                               7000           single     .stage           tlon.                                   Pneum.     Gas     &  tion.                                                          So^TuTnts    of 

Company                                                                -ater    .lacketed.                                                   In'one  pfece'aml  this      type    In 

work   in   tandem  mar  k  e  t      at 

with      a      single  time    we    pur 

piston    rod.  chased. 

Fairbanks  70  SO  8900  8x8     Fairbanks  Water      circula-  12     h.p.     1     cyl.  Water      circula-  $1120  no"'data°'from 

Morse  Morse.  tlon  from  tanks.  gasoline.  tion  from  tanks.  Ssers 

T,„rv  94  90  9000  9x8   Class   B.    B,  Water      circula-  20    h.p.    gasoline  Water      circula-  $1825  ^^'5fl   io^l- 

^^"^  Bury.  tion  from  tanks.  1   cyl.  tion  from  tanks  "a  in     rS;om- 

men  d  a  1 1  o  n 
from  users. 

Nnfl   Brake     100  90  8000  7M.x9  3  cyl.  Nat.  Water      circula-  4     cyl.     gasoline  Water      circula-  $1900  E"  s'ile°s' ^'"S^k 

g'^Ele?  Co!  Br^ke    &    Elec-  tion  with  radia-  marine    type    27  tjon  with  radla-  ^'ery  mghg 

outfit      built 
specially     for 
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Gasoline — 29  gals,  at  11  cts 5    3.19 

Lubricating  oil,  ?4  gal.  at  50  ots 26 

Repairs  and  renewals 

Total  cost  $113.84 

Cost  per  joint 5.99 

Average   time   taken   to   yarn   and   calk 
joint   6  hours 

To  this  figure  must  be  added  a  depreciation 
charge  on  the  plant  in  use,  of  about  30  cts. 
per  joint.  This  is,  of  course,  a  verj'  hard 
rigiire  to  determine  absohitely.  If  we  take  the 
cost  of  the  plant  complete  as  $1,900  and  fig- 
ure that  it  will  last  for  si.x  years,  and  average 
1,000  joint?  per  year,  the  depreciation  cost 
per  joint  will  be  as  stated  above.  Adding  this 
30  cts.  gives  us  a  total  cost  per  joint  of  $6.20. 
To  complete  19  joints  in  three  days  by  hand, 
would  mean  a  gang  of  12  callcers  and  a  fore- 
man with  some  overtime.  The  cost  per  joint 
would  figure   as  follows : 

3S0  hours  calkers  at  30  cts $114.00 

«0   hours  laborers  rolling  lead  wool  at  19 

cts 11.40 

32  hours  foreman  at  30  cts 9.60 

Total  cost  $135.00 

Cost  per  joint — (hand) $7.11 

Cost   per   joint — (air) 6.29 

Saving  air  over  hand — per  joint $  .82 

While  there  was  an  actual  saving  of  82  cts. 
per  joint,  it  was  nothing  like  the  result  we 
had  expected,  and  it  was  decided  to  observe 
the  work  more  carefully  and  see  whether  it 
was  not  possible  to  cut  the  cost  still  further. 
.\  little  personal  investigation  developed  the 
following  points : 

The  foreman  being  a  calker  himself  and 
naturally  in_  sympathy  with  his  men  and  their 
desire  to  ''beat  the  game."  was  making  no 
attempt  to  push  the  vi-ork  and  had  finally 
established  a  rule  that  one  hammer  to  each 
pair  of  calkers  was  all  that  was  necessary. 
Consequently,  one  man  remained  idle  while 
the  other  calked  his  side  of  the  joint. 

The  men  rolling  lead  wool  worked  fast 
enough  only  to  keep  the  calkers  supplied  and 
stopped  whenever  there  was  no  calking  going 
on.  As  a  matter  of  fact,  one  able  bodied  bov 
could  have  rolled  in  a  day  enough  wool  to  keep 
the  gang  supplied  for  a  week.  Then  the 
yarning  was  being  done  by  hand,  making  the 
cost  of  yarning  a  joint  actually  greater  than 
that  of  calking  it. 

It  was  quite  apparent  that  the  whole  propo- 
sition was  one  of  system.  Pneumatic  calking 
is  much  quicker  and  easier  than  hand  work. 
Keep  the  calkers  busy  all  the  time  with  their 
work  laid  out  intelligently  in  advance;  have 
the  tools,  yarn  and  lead  always  at  hand  so 
that  it  is  Unnecessary  for  a  man  to  leave  the 
trench  and  the  result  will  be  a  considerable 
saving  both  in  money  and  time. 

As  a  result  of  this  investigation,  the  force 
was  reorganized  according  to  the  following 
scheme :  A  foreman  who  was  not  "one  of 
the  gang"  was  placed  in  entire  charge  of  the 
calking  "and  given  to  understand  that  his  job 
depended  on  "his- ability  to  push  the  men  and 
reduce  the  time  per  ioint.  He  was  furnished 
with  blank  reports  (see  Fig.  2).  and  in- 
structed to  forward  one  properly  filled  out 
each  night  to  the  main  office.  This  report 
ser\-ed  two  purposes :  it  allowed  the  work  to 
be  followed  very  closely  by  the  interested 
parties  at  headquarters  and  also  caused  tH: 
men  themselves  to  brace  up.  knowing  that 
■their  individual  results  were  being  watched. 
We  were  also  able  to  keep  better  informed 
about  the  compressors  and  tools,  and  to  com- 
pare the  result  obtained  w^ith  different  types. 
The  report  was.  of  course,  checked  up  by 
the  Field  Engineer  before  being  turned  in, 
and  he  was  able  to  tell  at  a  glance  whether 
any  time   was  being  wasted. 

It  was  decided  at  this  time  to  yarn  all 
joints  by  air.  This  proved  quite  successful 
the  yarning  time  being  cut  from  two  hrs..  1.5 
min.  to  as  low  as  30  min.  The  lead  rolhng 
force  was  cut  to  one  man  who  was  sent 
awav  from  the  work  to  the  storeroom  and 
kept'  busv  whether  the  calkers  were  workmg 
or  not.  Still  another  improvement  was  made 
by  providing  the  gang  with  a  laborer  acting 
as  a  tool  man.  Quite  a  lot  of  time  had  for- 
merly been  wasted  by  the  men  in  running 
around  looking  for  tools.     The  average  Irish 


calker  when  looking  for  anything,  with  the 
possible  exception  of  a  fight,  has  about  as 
hard  a  time  finding  it  as  our  well  known  friend 
Diogenes.  When  tools  were  needed  it  was 
up  to  the  tool  man  to  provide  them — 
enough  spare  hammers  being  kept  in  reserve 
to  immediately  replace  any  needing  repairs  or 
adjustment.  The  calkers  were  under  no  cir- 
cumstances allowed  to  leave  the  trench  dur- 
ing working  hours.  With  these  changes,  the 
gang  made  a  fresh  start  and  the  results  shown 
by  the  next  cost  report  turned  in  were  more 
than   gratifying. 

The  conditions  under  which  the  work  cov- 
ered by  this  report  was  done  were  unusually 
severe.  The  joints  were  all  in  a  loose  rock 
trench  running  through  very  low  ground,  the 
presence  of  salt  water  making  it  impossible 
to  calk  at  high  tide.  The  cost  per  joint  would 
naturally  be  higher  under  these  conditions,  as 
a  certain  amount  of  time  is  lost  in  shifting 
the  whole  gang  to  another  part  of  the  work 
when  driven  out  by  the  water.  The  greater 
speed  possible  with  pneumatic  calking  was 
especially  valuable  to  us  here,  as  we  were 
able  to  complete  a  whole  joint  between  tides 
instead  of  having  to  leave  it  when  partly 
completed  and  then  come  back  the  ne.xt  day 
and  clean  out  the  mud  before  being  able  to 
continue. 

Following  is  an  abstract  from  the  cost  re- 
port: 

Total  number  of  joints  yarned  and  calked.  39 

.\11  labor  charges  (calkers,  foreman,  tool- 
man,  leadman  and  compressor  engineer)$l 89.46 
Gasoline,  oil  and  repairs 5.44 

Total  cost — 39  joints $194.90 

Cost  per  joint $     5.00 

Plus  depreciation  on  plant — per  joint 0.30 

Total  cost  per  joint $     5.30 

This  cost  would  undoubtedly  have  been 
lower  still,  but  for  the  fact  that  half  of  our 
hammers  had  been  sent  to  the  Ineersoll  Rand 
repair  shop  to  be  fitted  with  lock  nuts  and 
washers,  as  recommended  by  their  expert. 

It  would  not  be  quite  fair  to  compare  this 
cost  per  joint  with  the  cost  of  hand  calking 
in  a  dry  trench.  If  it  requires  10  hours  for 
2  men  to  yarn  and  calk  a  48-in.  joint  under 
normal  conditions,  it  would  certainly  take 
12  hours  to  do  the  same  amount  of  work  in  a 
tide  water  trench.  On  this  basis,  the  cost 
per  joint  would  have  been  as  follows: 

2  calkers — 12  hours  each  at  30  cts.  per  hr..$7.20 

Labor  rolling  lead — (per  joint) 0.30 

Foreman   calker — (per  joint) 0.40 

Total  cost  per  joint — hand  calking $7.90 

There  was.  therefore,  a  saving  of  $2.60  per 
joint,  or  about  33  per  cent. 

The  daily  cost  reports  to  date  on  this  par- 
ticular line,  have  checked  this  figure  very 
closely — the  saving  of  air  over  hand  work 
averaging  about  30  per  cent. 

On  the  line  in  question,  there  were  roughly 
T.iO  joints.  Taking  the  average  cost  per  hand 
calked  joint  as  $7.11,  the  total  cost  of  hand 
calking  would  have  been  $.5,-3.32.50.  The  total 
saving,  using  air  tools,  would,  therefore,  be 
very  close  to  $1,600  so  that  the  outfit  will 
practically  pay  for  itself  in  the  first  season's 
work. 

These  figures  are  quite  conservative.  While 
the  weather  conditions  were  ideal  there  was 
quite  a  little  time  lost  in  shifting  the  com- 
pressor around,  as  pipe  was  being  laid  at  two 
different  points  on  the  line  and  it  was  never 
possible  to  have  a  straight  run  to  calk  of 
more  than  300  ft.  There  were  also  days 
when  there  was  no  pipe  ready  for  calking. 
When  this  condition  arose,  the  foreman  and 
compressor  engineer  overhauled  and  cleaned 
the  compressor  and  the  air  hammers,  and  the 
calkers  were  put  to  work  as  laborers. 

The  ability  to  calk  several  joints  ."lUickly 
Droved  of  great  value  on  this  line  in  allow- 
ing some  rather  bad  street  intersections  to  be 
finished  up  and  back-filled  with  the  least  pos- 
sible delav.  While  the  money  value  of  such 
a  saving  would  be  rather  hard  to  compute. 
it  must  be  quite  an  item  when  we  consider 
the  maintenance  of  intersecting  pipes  and 
sewers,  sheeting,  shoring,  temporary-  bridges, 
night  and   day  watchmen,  and  the   ever  pres- 


ent possibility  of  accidents  to  vehicles  and  pe- 
destrians while  the  street  is  open. 

We  were  quite  pleased  to  find  that  we  were 
able  to  get  from  10  to  1.5  per  cent  more  lead 
wool  into  these  joints  bv  means  of  the  pneu- 
matic tools  than  we  had  previously  been  able 
to  get  by  hand.  This  proved  conclusively  that 
pneumatic  calking  gives  a  more  compact,  and 
consequently  a  more  nearly  gastight  joint  than 
the  old  method. 

The  second  compressor  to  arrive  was  the 
National  Brake  and  Electric  outfit,  this  was 
placed  on  a  36-in.  line  and  after  spending  some 
time  breaking  in  the  calkers,  a  gang  was  or- 
ganized along  the  ideas  described  above.  The 
same  difficulties  were  experienced  at  first.  A 
few  tools  were  broken,  the  compressor 
stopped  unexpectedly  a  few  times,  but  finally 
things  were  licked  into  shape  and  we  began 
to  get  results.  The  compressor  on  this  line 
was  larger  than  that  on  the  48-in.,  and  it 
gave  excellent  service  drilling  rock,  at  the 
same  time  running  enough  hammers  to  keep 
all  the  calkers  busy.  At  the  present  writing, 
there  has  been  more  rock  drilling  on  this  line 
than  calking,  so  there  is  still  room  for  im- 
provement in  the  cost  figures.  This  will,  un- 
doubtedly, come  with  practice  and  systematiza- 
tion  of  the  work. 

Taking  an  average  daily  report  from  this 
line,  the  cost  per  joint  figures  as  follows: 

•Total  labor  and  compressor  cost $17.75 

No.  joints  yarned  and  calked 9  3-5 

Cost  per  joint 1.85 

Plus  depreciation  on  outfit,  per  joint 0.30 

Total  cost  per  joint $  2.15 

Also  41  ft.  of  1  In.  hole  drilled  at  a  cost  of  21 
cts.  per  ft. 

The  cost  of  hand  calking  per  joint  would 
have  been  as  follows :  To  do  nine  .36-in.  joints 
in  a  day  would  take  a  gang  of  10  hand  calk- 
ers at  an  average  rate  of  $2.75  per  day.  A 
pair  of  good  hand  calkers  can  do  two  joints 
in  a  10-hour  day.  but  the  average  will  be  a 
little  less  than  that.  No  time  for  a  fore- 
man calker  is  charged  in  as  the  pipe  foreman 
on  this  line  looks  after  the  calking  and  for 
a  given  number  of  joints  his  time  would  be 
the  same  for  both  compressed  air  and  hand 
work : 

10  calkers  at  $2.73 $27.50 

Labor  rolling  lead. 1.00 

Total  cost— nine  joints $28.50 

Cost  per  Joint $  3.17 

This  gives  a  saving  per  joint  in  favor  of 
compressed  air  calking  of  $1.02,  or  about  32 
per  cent — very  close  to  the  average  per- 
centage of  saving  on  the  48-in.   work. 

It  will  undoubtedly  be  possible  to  cut  the 
cost,  per  joint,  on  the  air  work  still  further 
when  it  is  not  necessary  to  drill  the  rock 
and  calk  at  the  same  time.  The  drills  use 
a  large  amount  of  air  and  make  it  impossible 
to  run  more  than  6  calking  hammers.  The 
compressor  can  easily  run  double  that  num- 
ber and  the  fixed  charge  per  joint  (which  is 
a  fair-sized  item)  could,  therefore,  be  cut  in 
half.  The  calkers  will  also  in  time  become 
more  expert,  thus  increasing  the  number  of 
joints  per  day.  The  working  conditions  on 
this  line  were  not  as  severe  as  on  the  48-in. 
line  previously  described,  but  when  we  stop 
to  consider  that  mofe  than  half  the  calkers 
were  absolutely  green  (not  even  having  a 
hand  calker"s  experience),  the  results  are  verv 
encouraging.  Calkers  are  not  always  num- 
erous in  New  York  city  and  if  it  is  possible 
to  break  in  absolutely  green  men  as  quickly 
and  satisfactorily  as  this,  our  troubles  are 
ended  in  this  direction. 

The  compressor  outfit  furnished  by  the 
National  Brake  &  Electric  Co.  proved  quite 
satisfactory.  A  $2  per  day  laborer  who  had 
never  seen  a  gasoline  engine  before  was  able 
to  run  it  without  any  trouble,  and  the  repairs 
cost  next  to  nothing.  The  only  possible  ob- 
jection to  this  outfit  was  the  inability  to  move 
it  readily  on  account  of  its  weight.  We  ex- 
pect to  purchase  a  smaller  outfit  of  this  t'-ne 
of  half  the  air  capacity  and  about  one-third 
of  the  weight  to  be  used   for  calking.      The 


•On  this  work  we  were  able  to  obtain  calkera 
at  an  average  of  $2.50  per  day.  as  against  $3.00 
on  the  48-ln.  line. 
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larger  compressor  will  then  be  used  ex- 
clusively for  rock  (irilling  where  it  is  not 
necessary  to  make  as  many  shifts. 

It  might  be  well  to  add  here,  that  a  com- 
pressor need  not  be  looked  upon  as  a  dead 
loss  during  the  winter  months,  or  when  no 
outside  work  is  in  progress.  There  are  many 
ways  in  which  compressor  air  tools  can  be 
used  to  advantage  on  repair  jobs  around  the 
works,  and  the  testing  of  long  stretches  of 
main  becomes  an  easy  matter  with  the  ready 
supply  of  air  at  any  required  pressure  always 
at  hand. 

We  were  so  well  pleased  with  the  results  on 
the  48-in.  and  36-in.  lines  that  a  third  com- 
pressor outfit  of  the  IngersoU  Rand-Abenaque 
Type  was  ordered  for  use  on  the  30-in.   work. 


This  compressor,  unfortunately,  arrived  a 
little  behind  schedule  and  we  were  only  able 
to  use  it  for  two  weeks  when  the  work  was 
temporarily  suspended  on  account  of  a  de- 
layed shipment  of  pipe.  The  results  ob- 
tained in  these  two  weeks  were  quite  prom- 
ising though,  and  with  very  little  practice  a 
pair  of  calkers  would  be  able  to  do  five  joints 
per  day,  as  against  two  by  hand.  This  would 
give  a  saving  of  about  30  per  cent  and  pos- 
sibly better,  as  the  working  conditions  here 
are  ideal.  The  calking  gang  was  organized 
on  the  same  basis  as  that  described  for  the 
48-in.  line,  and  past  experience  enabled  us  to 
eliminate  most  of  the  troublesome  features. 

The  average  air  pressure  carried  on  the  re- 
ceiver gage  w-as  about  70  lbs.     This  gave  from 


."lO  to  C>h  lbs.  pressure  at  the  tool  and  was 
found  quite  sufficient.  The  compressors  were 
all  fitted  with  unloaders,  which  when  set  for 
any  given  pressure,  regulated  the  air  supply 
automatically. 

From  the  results  obtained  on  these  three 
lines,  it  would  certainly  seem  that  pneumatic 
calking  of  lead  wool  joints  gives  better  and 
quicker  work  with  a  considerable  saving  in 
cost.  The  calkers  themselves  are  better  sat- 
isfied as  their  work  is  much  easier  and  it  takes 
considerably  less  time  to  break  in  a  man  as 
a  pneumatic  calker  than  it  does  to  get  him 
in  shape  to  swing  a  3%-lb.  hammer  for  10 
hours.  As  I  have  stated  before,  the  supply 
of  calkers  in  New  York  city  is  not  always 
equal    to   the    demand. 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


A    Hook    for    Temporary    Support    of 
Pipes. 

The  accompanying  illustration  shows  a  de- 
vice which  may  be  of  use  to  contractors  as  a 
means    of    temporarily     supportin,g     pipes     on 


Hook     for    Supporting     Pipes. 

construction  work  of  various  kinds.  The  hook 
is  driven  into  a  timber,  and  the  pipe  is  sup- 
ported by  a  short  piece  of  chain  or  wire  looped 
around  it.  It  can  be  taken  out  of  the  timber 
with  a  crow-bar  and  used  repeatedly.  We  are 
indelited  to  the  Eng'pieerinii  and  Mininfj  Jour- 
nal for  the  illustration. 


A  Correction. — A  misprint  in  our  issue  of 
Nov.  30.  1910,  is  made  ni  the  article  on 
Costs  of  .Masonry  and  Carpenter  Work  for 
a  Church  Building,  p.  492.  The  number  of 
bricks  laid  per  man  per  day  is  given  as  SOO 
and  should  be  1,400.  It  may  also  be  noted 
here  that  the  apprentice  brick  layers  aver- 
aged about  Vi  the  number  of  bricks  per  <l;iy 
as   the   experienced  men. 


Hydraulic  Dredge  Record  Broken. —  llu 
20-in.  dredge  "Champiim,"  on  contract  25, 
New  York  Barge  Canal,  excavated  during 
October   500,352  cu.   yds.    of   material. 


Illuminating  the  Point  of  Sight  in  Un- 
derground Surveying. 

The  usual  UH-thiid  of  il]uniin:iting  tlie  point 
of  sight  is  to  place  a  light  behind  the  plumb 
bob,  and  to  interpose  a  transparent  paper  or 
tracing  cloth.  For  preserving  this  cloth  or 
iniper  in  good  condition,  a  simple  device  is 
used  by  Mr.  Lee  Frazes  of  the  Boston  Mine, 
Costa  Rica,  and  is  described  by  him  in  the 
Engineering  and  Mining  Journal.  A  small 
frame  is  made  by  using  two  small  I'ound  wood 
rollers  for  the  two  sides,  and  two  sticks  as 
spreaders  for  the  ends.  The  spreaders  are 
slotted  at  each  end  to  fit  over  the  rollers.  Rub- 
ber bands  are  used  to  prevent  the  frame  from 
falling  apart.  On  one  roller  a  number  of 
liieces  of  paper  are  rolled,  to  lie  used  by  fast- 
ening from  one  roller  to  the  other.  When  one 
piece  is  soiled  it  is  discarded  'and  a  fresh  piece 
is  taken  from  the  roll. 


Method    of    Cutting    Timbers    by    the 

Use  of  an  Air-Hammer 

Drill. 

In  all  work  requiring  extensive  cutting  of 
timbers,  especially  where  mortise  and  tenons 
are  made,  all  work  is  usually  done  by 
hand.  The  practice  of  '  cutting  timbers 
for  mines  and  shafts  in  the  Lake  Su- 
jierior  copper  country  has  developed  the  use 
of  an  air-hammer  drill  with  a  moil  bit.  for 
this  purpose.  The  tool  used  is  described  by 
Mr.  S.  IT  Hill  in  the  Engineering  and  Mining 
Journal.  The  standard  tool  for  this  work  is 
the  Hornet  hand  hammer  drill  manufactured 
liy  the   Ingcrsoll-Rand   Co. 

The  hand  drills  now  on  the  market  vary  in 
weiglu  from  2n  11is.  up.  .\  moil  or  sharp 
edged  bit  (  which  at  no  place  can  exceed  the 
diameter    of    the    steel    itself)    is    inserted    in 


place  of  a  regular  drill  bit.  It  is  held  in  place 
l)y  a  special  bushing  made  to  fit  around  the 
shank  of  the  bit.  The  bushing  is  held  in 
place  in  the  end  of  the  drill  liy  means  of  a 
dowel  pin  and  the  bit  is  prevented  from  being 
shot  through  the  bushing  1)y  means  of  a  col- 
lar fastened  to  the  head  of  the  bit.  It  is 
claimed  that  this  tool  saves  considerable  time 
where  a  large  amount  of  timber  has  to  be  cut. 


Permeable  Dike  Construction  for  Pro- 
tecting   a    Bridge    Substructure, 
Chicago,  Milwaukee  &  St. 
Paul  Ry. 

The  Pacific  Coast  extension  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  constructed  under 
the  name  of  the  Chicago.  Milwaukee  &  Puget 
Sound  Ry.,  crosses  the  Missouri  River  at 
Mobridge,  S.  D.  The  bridge  at  this  point  has 
been  fully  described  in  a  paper  by  Mr.  J.  H. 
Prior,  pulilished  in  Enginkering-Con'tr.\ctin.g 
of  June  8,  IKKl.  Briefly,  there  are  three  420- 
ft.'  through  pin-connected  truss  spans  over  the 
main  channel,  approached  from  the  east  by 
one  12.j-ft.  deck  span,  and  from  the  west  by 
283  ft.  of  steel  trestle  connectuig  with  a  long 
timber  trestle.  The  timber  trestle  will  ulti- 
mately be  filled.  A  portion  of  the  trestle  is 
built  over  the  old  channel  of  Grand  River,  a 
new  channel  having  been  excavated,  as  shown 
liy  Fig.  1. 

At  the  site  of  the  bridge  the  low-water  chan- 
nel is  1,4.50  ft.  in  width  and  the  ordinary  high- 
water  channel  about  lllO  ft.  wider.  The  total 
length  of  the  main  channel  structure  is  1,271 
ft.  between  centers  of  piers.  The  low-water 
channel  is  thus  narrowed  about  170  ft.,  the 
east  pier  bein.g  placed  at  low-water  line  and 
the  west  pier  set  out  into  the  low-water  chan- 
nel this  amount. 
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For  protecting  the  fomidatioiis  of  the  west 
pier  and  for  the  purpose  of  filhng  that  por- 
tion of  the  channel  lying  behind  the  pier,  a 
structure  common  to  the  Missouri  River,  a 
permeable    dike,    was    built.      I'he    location    of 


the  stream,  and  that  the  space  behind  the  dike 
will  be  filled  in  gradually  through  the  silting 
action  of  the  river.  It  is  stated  that  this  space 
has  already  been  tilled  to  an  average  depth  of 
4  ft.  since  the  dike  was  built. 


-  VJc>*^ric^/   y^^ra/ 


Fig.    1 — Location    of    Bridge   and    Permeable    Dike   at    Mobridge.    S.    D. 


this  dike  is  shown  in  Fig.  1.  The  dike  ex- 
tends on  a  tangent  up  stream  from  the  pier 
for  a  distance  of  oOm  ft.,  then  curves  in  to 
meet  the  river  bank  at  a  point  about  1,200  ft. 
north  of  the  pier.  There  are  four  transverse 
dikes   extending    from   the-   main    dike    to   the 


As  will  be  seen  from  the  illustration,  Fig.  1. 
the  main  dike  consists  of  three  rows  of  piling 
10  ft.  apart,  the  piles  in  each  row  1)eing  driven 
10  ft.  centers.  The  piles  in  each  row  are 
braced  longitudinally,  and  the  rows  are  braced 
diagonally,  the   i)iles   in   the   middle   row  bein.s; 


i:(o/fXrSMi6l} 
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Fig.  2 — General    Plan    Showing    Location   of     Longitudinal    and    Transverse    Dikes   at    Mo- 
bridge,   S.    D. 


shore.  The  location  of  the  structure  and  the 
elevations  of  the  enclosed  space  are  shown  in 
Fig.  2.  It  is  expected  that  the  west  bank  will 
be   protected    from    further   encroachment   by 


staggered  with  reference  to  those  in  the  outer 
rows.  All  piles  arc  driven  to  a  minimum  pen- 
etration of  •25  ft.  Two  wales  extend  along  the 
stream  side  of  each  row.     These  wales  con- 
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Fig.   3 — Plan   of  Woven    Brush    Mattress. 
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Fig.    A — Structural     Details    of    Permeable 
Dike. 


;i4 


ENGINEERING- CONTRACTING 


Vol.  XXXR" 


No. 


sist  of  U  X  8-ins.  x  •22-ft.  pieces  attached  to 
the  piles  by  %-iii.  boUs.  The  wales  are  about 
8V2  ft.  apart  vertically,  and  rest  on  the  trans- 
verse bracing.  The  upper  transverse  bracing 
is  2  ft.  below  the  top  of  pile,  which  is  0.7  ft. 


C.  F   Loweth,  Engineer  and  Superintendent  of 
Buildings  of  the  C,  M.  &  St.  P.  Ry. 

.\s  will  be  seen  from  the  foregoing,  the 
methods  of  the  Government  in  building  per- 
meable   dikes    were    followed    closely    in    this 


Fig.  5— View  of   Permeable   Dike,   Mobridge,    S.   D.,    when   Partially  Completed. 


above  ordinary  high  water.  The  transverse 
bracing  consists  of  4  x  8-in.  pieces,  double, 
with  filling  blocks  as  shown.  On  the  wales  of 
the  outer  and  middle  rows  and  on  the  cross 
bracing  are  spiked,  vertically,  screening  poles 
consisting  of  saplings  about  3  ins.  in  diameter, 
and  spaced  8  ins.  and  15  ins.  centers,  as  shown 
by  Fig.  4. 

For  a  distance  of  480  ft.  from  the  upper 
end  of  the  dike  guard  piles  are  driven  in  clus- 
ters of  three  at  each  bent.  Then  for  "itiO  ft. 
clusters  of  three  piles  and  two  piles  alternate. 
Below  this  all  bents  have  clusters  of  two 
piles.  Where  two  piles  are  used  they  are 
placed  in  the  positions  shown  as  C.  D.  in  Fig. 
4.  Guard  piles  are  bound  together  at  the  top 
by  eight  round  turns  of  %-in.  galvanized 
strand,  several  under  a  tension  of  TjOO  lbs.,  and 
attached  to  piles  by  :V16-in.  staples  3  ins.  long. 
The  top  of  guard  piles  is  4  ft.  below  that  of 
the  bent  piles. 

The  foot  mattress,  details  of  which  are 
shown  by  Fig.  3,  is  an  ordinary  brush  mat- 
tress. 8.5   ft.  wide,  bound  together  at   irt>T\als 


work.  These  methods  have  been  exhaustively 
treated  in  a  paper  by  Mr.  S.  Waters  Fox,  pub- 
lished in  the  Transactions  of  the  .\merican 
Society  of  Civil  Engineers  for  June.  1!)U5. 
Beginning  with  a  system  of  depositing  silt  by 
means  of  "Brownlow  weeds,"  e.xperiments  led 
gradually  to  the  modern  and  successful  per- 
meable pile  dike,  of  which  there  are'  a  great 
number  along  the  Missouri  River. 

The  live-pile  dike  illustrated  by  Fig.  .j  is 
typical  of  the  Government  practice  in  the  con- 
struction of  longitudinal  dikes.  As  will  be 
noted,  this  plan  possesses  two  distinctive  feat- 
ures not  used  in  the  work  described  above : 
the  vertical  transverse  brace,  and  the  suspend- 
ed fascine  mattress. 

The  fascine  mattress  was  adopted  in  pref- 
erence to  the  woven  mattress,  because  it  was 
thought  to  ofifer  better  prevention  against 
scour,  and  because  of  its  greater  strength. 
Compact  willow  brush  fascines  about  8  in.  in 
diameter  are  employed,  of  a  length  equal  to 
the  width  of  the  mattress.  .\t  intervals  of 
:'i   ft.   the    fascines    are  bound   and   attached   to 


diameter,  is  used  at  top  and  bottom  for 
strengthening  the  mattress  longitudinally  and 
transversely.  Transverse  strands  are  placed 
10  ft.  apart  and  there  are,  in  the  design  shown, 
thirteen  longitudinal  strands  between  the  river 
edge  and  the  shore  edge  of  the  mattress.  The 
crest  of  the  mattress  is  supported  at  the  fourth 
row  of  piles  (from  the  river  side)  by  2x()  in. 
wales,  and  at  the  third,  second  and  first  rows 
by  0x8  in.  wales.  The  crest  of  the  mattress 
is  placed  at  an  elevation  of  from  3  ft.  to  .5  ft. 
above  standard  low  water,  as  the  stage  of  the 
river  at  the  time  of  installing  will  permit. 

.A.bout  1  ton  of  rip-rap  per  lineal  foot  is- 
used  to  sink  the  mattress,  the  greater  part 
of  it  being  placed  on  the  outer  edge,  only 
enough  being  placed  on  the  suspended  por- 
tion of  the  mattress  to  overcome  its  buoyant 
effort.  The  inshore  portion  of  the  mattress- 
serves  principally  to  catch  overpour,  and  it  is- 
allowed  to  assume  a  natural  position,  with, 
little   or  no  ballast. 

Owing  to  the  difficulty  and  expense  of  in- 
stalling, the  suspension  feature,  while  suc- 
cessful, has  been  virtually  abandoned  in  re- 
cent construction.  Where  installed,  the  space 
under  the  suspended  mattress  has  filled  rap- 
idly with  silt,  providing  a  sub-bank  with 
stable  slope.  The  space  between  the  screen- 
ing poles  on  the  outer  row  of  piles  and  the 
crest  of  the  mattress  then  filled,  and  a  per- 
manent bank  was  formed  out  to  the  line  of 
the  dike.  It  was  then  only  necessary  to- 
prove  and  spawl  the  upper  bank  in  order  to 
have  a  new  fixed  bank  of  desired  height 
and  location. 


Costs  of  Locomotive  Repairs. 

.\t  the  recent  annual  convention  of  the 
.\merican  Railway  Master  Mechanics'  .-\ssocia- 
tion  the  committee  on  Locomotive  and  Shop' 
Operating  Costs  submitted  an  interesting  re- 
port on  a  part  only  of  their  subject,  the  re- 
pairs of  locomotives.  The  subject  is  admitted- 
ly a  difficult  one.  The  usual  method  of  de- 
terminin.g  the  pay-rolls  by  appropriation  is  far 
from  satisfactory,  and  if  persisted  in  beyond 
certain  limits,  results  in  deterioration  of  pow- 
er. The  condition  that  exists  is  that  of  cer- 
tain work  to  be  done,  and  the  cost  depends- 
on  the  efficiency  with  which  this  is  accom- 
plished. The  amount  of  work  as  a  whole,  and 
as  required  by  individual  locomotives,  varies- 
widely.  In  the  matter  of  supervision  of  ex- 
pense, particularly  of  running  repairs,  it  seems 
doubtful  if  much  more  can  be  done  than  to- 
watch  closely  the  amount  and  distribution  of 
labor  of  the  repair  forces  at  each  terminal 
with  reference  to  the  amount  of  business  han- 
dled. The  cost  of  running  repairs  is  usually 
.  about  one-half  of  the  total  cost  of  locomotive 
repairs. 

In  comparing  the  expense  of  uiaintenance 
with  the  results  obtained  the  most  important 
statement  ois  the  performance  sheet.  The  form- 
•  if   this  statement,   as   well   as  the   units   used,. 
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Tbo  total  width  of  tnattreBS  1b  150  ft.  of  which  70  ft.  lie*  iB  front  of  pile  *orli— on  Btreani  Bide-md  , 
40  ft.  behind  pile  work.  Pike*  not  abutileg  the  bank  are  provided,  at  their  up-etrcam  enda.  with  ■  { 
headr.  or  etar  lloeB,  for  protection  a^loBt  Ice  and  drlflwoo,!,  and  the  fajiclne  foot.mattreBKB  eilended  y 
full  width,  TO  ft.  to  preveit  Bi-our-  The  head  adopted  Is,  Id  plan,  an  equltateml  triangle  (Bldee  40  ft.) 
with  cluBtera  of  3  piloB  In  each  angle,  and  mldwaj  of  the  ildetj  Bbeathed  borhontalij  with  I'l  6* timbers 
ipaced  e'apart.  and  ecrew-bolted  to  the  pUea. 


Fig,    e — Typical     Permeable    Dike    as    Built    by    U.   S.  Government, 


of  in  it.  with  %-in.  galvanized  steel  cable. 
On  tliv  river  side  it  extends  o'i  it.  out  irom 
the  outer  line  of  the  dike. 

The  work  was  designed  in  the  office  of  Mr, 


each  other  by  two  continuous  Xo.  10  galvan- 
ized wires,  which  are  brought  together  be- 
tween the  fascines  and  twisted  for  a  length 
of   about   2   ins.      Galvanized    wire,    'j.s    in.    in 


varies  considerably  with  different  roads.  There 
is  a  tendency  to  adopt  some  unit  that  will  af- 
ford better  comparison  than  the  engine  mile.. 
The  connnittee   recommends  a  unit   based  on 
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weight  on  drivers,  or  tractive  power,  as  being 
most  closely  proportioned  to  the  cost  of  main- 
tenance. .\s  between  these  two  iniits  there  is 
little  to  choose,  bnt  as  the  tractive  power  unit 
represents  more  closely  the  service  delivered, 
it  is  thought  to  be  preferable. 

In  this  connection  the  costs  of  maintaining 
locomotives  as  submitted  to  the  Interstate 
Commerce  Commission  for  the  fiscal  year 
ending  June  -M^,  190!),  are  interesting.  In  the 
following  table  of  costs,  for  which  we  are 
indebted  to  the  American  Engineer,  the  unit 
employed  corresponds  closely  to  the  one  rec- 
ommended by  the  conunittcc.  Tibs  is  the  "work 
unit,"  which  is  equal  to  traction  etTort  in 
pounds  multiplied  by  locomotive  miles  and  di- 
vided by  l.OOO.lHiO.  the  latter  figure  being  an 
arbitrary  one  used  for  reducing  results  to  a 
convenient    size    for    comparison.      The    wide 


variation  in  costs  is  due  to  diflfercnccs  in  op- 
erating conditions — mainly,  differences  in 
grades  and  curvature — prevailing  on  the  dif- 
ferent roads.  No  division  is  made  between 
running  and  shop  repairs. 

COSTS  OF  MAINT.^INIXG  LOCOMOTIVES 
PKR  WORK  UNIT. 

New  England — 

New   York.   New   Haven  &  Hartford $3.30 

Boston    &   Maine 2.75 

Average 3.03 

Eastern   District — 

Penns.vlvania   R.    R 3.50 

Penns.vlviinla  Co 2.S0 

New    York    Central 2.25 

Baltimore  &    Ohio 2.35 

Erie    4.S0 

I-ake  Shore  &  Michigan  Southern 1.95 

Philadelphia    &    Reading 3.65 

Lehigh  Valley   3.65 

Delaware,   Lackawanna    &   Western 2.45 

-Werage     3.04 


Central  and  Southern  District — 

P..  C  C.  &  St.  L 2.90 

Southern    Ry 2.45 

I-oulsville   &    Nashville 3.00 

Illinois  Central   3.80 

.\veragp    3.04 

Middle  Western  District- 
Chicago.   Burlington   &  Quincy 3.20 

Chicago  &    Northwestern 2.70 

Chicago.    Rock    Lsland    &   Paclflc 3.30 

Missouri   Paclflc    3.20 

rnlon    Paclflc    3.70 

St.   Louis  &  San  Francisco 3.70 

.\verage    ''.'iO 

Southwestern  District 

Southern  Paclflc    1.35 

Atchison.  Topeka  &  Santa  Ke 3.30 

Average     3.83 

Northwestern  District — 

Northern    Paclflc    2.40 

Chicago.  Milwaukee  &   St.   Paul 2.70 

Great   Northern    2.15 

Average 2.42 

Canadian   Paclflc   3.90 


GENERAL     ARTICLES    AND    CLASSIFIED    ITEMS 


A   Comparison  of  the   Cost  of  Opera- 
ting Different  Classes  of  Build- 
ings with  Central  Station  and 
Isolated  Plant  Service.* 

In  the  following  discussion  tlic  total  yearly 
operating  cost  is  given  for  heat,  light,  power- 
and  engineers'  service  for  repairs,  etc.,  in  a 
number  of  buildings  in  New-  York  City,  which 
information  has  come  tirst  hand  and  is  au- 
thentic. The  term  "cost  of  electric  plant"  re- 
fers to  the  e.xtra  engineering  investment  in  ex- 
cess of  the  cost  of  a  heating  plant  only.  De- 
preciation is  figured  at  5  per  cent  and  interest 
at  5  per  cent  on  the  original  investment. 

OFFICE   BUILDINGS. 

The  Terminal  building,  at  Park  avenue  and 
Forty-first  street,  is  twelve  stories  high  and 
contains  an  electric  plant  which  cost  Sl'2,000. 
This  building"  was  formerly  on  Edison  service. 
During  the  past  year  all  the  offices  and  stores 
have  been  rented  and  the  electrical  output  has 
increased  to  an  annual  total  of  156.340  K.  \V. 
hrs.  From  October,  1909,  to  June,  1910,  inclu- 
sive, 12.5,430  K.  W.  hrs.  w^ere  produced  with 
a  total  fuel  bill  of  $2,528.  During  the  preced- 
ing period  from  October,  1908.  to  June.  19_0_9. 
inclusive,  the  electrical  output  was  only  91,770 
K.  W.-hrs.  and  the  coal  bill  was  S2,145.  This 
shows  what  effect  the  filling  of  the  building 
had  upon  the  operating  costs,  the  increased 
output  of  33,6(30  K.  W.-hrs.  costing  only  $383 
in  coal,  the  fixed  charges  remaining  the  same. 

Following  is  a  summary  of  the  operating 
costs  for  light,  heat  and  pow-er  during  the  pa.st 
twelve  months : 

Screenings  at  $2.22   per  ton *^-2?5 

Wages   •*•-! ' 

Water  for  boiler '"" 

Repairs,    oil,    ash    removal      and      miscel- 
laneous   (not   including  lamps) >»1 

Total  *^-7nn 

Less  sale   of    electricity 40U 

$6,866 
Ten  per  cent  charges  against  plant 1.200 

Net   total  cost $8,066 

Had  the  electricity  been  purchased  from  an 
outside  source  and  the  heat  been  produced  on 
the  premises,  and  men  employed  for  repairs, 
etc..  the  cost  would  have  been  as  follow-s: 

No.  I  buckwheat  coal  at  $3.3.t  per  ton ■f$2.000 

Fireman,  eight  months 4U0 

Engineer    and    building    manager l.oOO 

Electricity.    156-340    K. W.-hrs.    at    5c    per     _ 

kilo-watt    hour    .- •  •      '.J>1' 

Care   of   elevators  and   repairs   to  heating 

system,  plumbing  and  -wiring 300 

Oil  and  grease ^ 

Total  estimated  cost *^"'Sai 

Less  sale  of  electricity ^"" 

Net  total  cost $11,667 

•Abstract  of  an  address  before  the  Blue  Room 
Engineering  Societv  of  CJreater  New  York,  Oct. 
29,  1910,  by  C.  M.  Ripley.  Vice-President  Engi- 
neering Supervision  Co..   New   York. 

-fit  is  not  apparent  whv  the  author  chose  coal 
at  $3.35  per  ton  for  the  heating  plant,  and  coal 
at  $2.22  per  ton  for  the  combined  heat  and  power 
plant.  In  either  event  the  charges  -n-ould  have 
been  in  favor  of  the  combined  plant. — Editor. 


This  shows  a  saving  of  $3,601  attributable 
to  the  independent  electric  plant,  which  means 
that  the  plant  will  pay  for  itself  in  about  three 
years.  It  means  that  a  capital  of  $12,000  is 
invested  and  earns  $3,600  a  year,  or  3tl  per 
cent  per  annum;  and  this,  after  paying  5  per 
cent  interest  on  itself  and  5  per  cent  for  de- 
preciation. 

On  lower  Broadway,  there  is  an  office  build- 
ing twelve  stories  high  and  covering  an  area 
of  50x150  ft.,  which  is  equipped  with  an  elec- 
tric plant  delivering  117.-2.35  K.  W.-hrs.  per 
year,  although  the  building  is  only  about  half 
rented.  Of  this  amount,  38,755  K.  W.-hrs.  arc 
for  power  aild  78,480  for  light.  The  first  cost 
of  the  entire  engineering  equipment  of  the 
building  was  : 

Three  Ames  engines $4,770 

Three  dynamos   3,600 

Wiring  of  entire  building 7.100 

Boilers  and  piping  for  entire  building 20.400 

Storage  battery 3,000 

Switchboard    1,600 

All  mason  work  2,000 

Stack   1,100 

The  operating  costs  per  year  are: 

No.  1  buckwheat  coal  at  $3.35  per  tori 2.214 

Labor  3,329 

lliscellaneous.  including  lamps 1,598 

7.141 
Receipts   from   tenants   for  electricity 1,710 

$5,431 
Fixed  charges,  10  per  cent  of  plant  cost. . . .   1,400 

Total  net  yearly  cost $6,831 

At  the  market  rate  of  5  cts.  per  K.  W.-hr., 
the  electricity  alone  is  worth  $5,8()2.  Coal  and 
labor  for  heating  would  easily  aomunt  to  $2,- 
4<i0  more  aiid  skilled  engineer  is  necessary  to 
repair  elevators,  etc.,  whether  electricity  is 
made  or  bought.  Therefore,  this  plant  is  al- 
ready saving  almost  $3,000  per  year,  and  when 
the  building  is  fully  rented  the  power  plant 
will  make  a  record  to  be  proud  of. 

The  Security  Mutual  Life  Insurance  Com- 
pany's building,  at  I'inghamton,  N.  Y..  con- 
tains two  hydraulic  elevators  and  an  electric 
plant  which'  delivers  340.000  K.  W.-hrs.  per 
year.  The  costs  for  the  year's  run  during 
1909,  were  as  follows : 

No.  1  buckwheat  coal  at  $3  per  ton $4,062 

Wages 3.20s 

Miscellaneous  . . .- 800 

$8,070 
Sale  of  electricity 600 

$7,470 
Ten   per  cent   fixed  charges 1,500 

Total  operating  cost $8,970 

It  is  estimated  by  the  consulting  engineer 
that  it  would  cost  $:3,2UO  per  year  in  coal  and 
labor  to  run  this  building  in  case  electricity 
were  purchased  from  an  outside  source.  If 
this  estimate  is  correct,  the  34O.i100  K.  W  .-hrs. 
are  generated  at  a  cost  of  1.6  cts.  per  kilowatt- 
hour. 

In  New  York  City  there  is  an  office  building 
partly  occupied  by  the  owners,  who  are  pub- 
lishers of  an  evening  newspaper.  This  build- 
ing uses  less  electricity  than  the  Security  Mu- 
tual Life  Insurance  building,  and  yet  it  pays 
$12.00(1  per  year   for   electricity  alone. 


The  total  comparati\e  costs  are  as  follows: 
New    Y'ork   newspaper   building,    tor    heat 

and  electricity  per  year $23,000 

Security  Mutual    Life   building,  gross  cost 

heat  and  moi .-  ohiti  ii  Itv.  pei-  yar 9,570 

Difference  .  .  .$13,430 

It  should  be  remarked,  howe\er,  that  in  the 
case  of  the  former  the  labor  charges  are  high 
because  of  the  newspaper  union  conditions; 
also  the  New  York  building  has  a  greater 
number  of  hydraulic  elevators.  Yet.  when 
considering  the  cost  of  electricity  alone  in  the 
New  York  building  it  will  be  found  to  be 
greater  by  25  per  cent  than  the  cost  of  heat, 
light  and  power  at  Binghamlon ;  hence  the 
labor  and  coal  prices  are  not  large  factors. 

l.OFT   BUILDINGS   KOR  LK.HT    .\I.^N'IF.\CTURING. 

The  Langedorf  building  is  twelve  stories 
high  and  occupies  a  plot  10n.\100  ft.  The 
building  originally  had  Edison  service.  A 
plant  was  designed  consisting  of  two  units, 
only  one  of  which  was  installed  at  first.  The 
original  installation,  w'ith  provisions  for  the 
additional  unit,  cost  about  $8,300  and  consisted 
of  a  Corliss  engine  belted  to  a  125-K.  W.  dy- 
namo. Blowers  were  installed  to  facilitate  the 
burning  of  refuse  and  sawdust  from  the  wood- 
working plant.  From  July,  1909.  to  Jure,  1910, 
the  cost  of  heat,  light  and  p.nMr  was  as  fol- 
lows : 

Screenings  at  $2.22  per  ton $3,178 

Labor  2.929 

.Ash  removal,  repairs  and  miscellaneous 950 

Water  from  deep  wells 000 

$7,057 
Less  sale  of  electricity. .  2,855 

$4,202 
Ten    per   cent   charges   on    equipmeni 830 

Total    net    cost.  ..$5,032 

This  represents  the  cost  nt  i)rM(iucing  180,- 
910  K.  W.-hrs..  heating  the  building,  furnish- 
ing live  steam,  repairing  elevators,  repairing 
the  plant,  cost  of  oil  and  miscellaneous,  but 
not  including  lamps. 

The  following   is  the  estimated  yearly  cost 
if  electricity  had  been  purchased  : 
No.  1   buckwheat  coal  at  $3.35  per  ton  for 

heat,  hot  water  and  live  steam $  1.550 

Chief  engineer  and  superintendent 1,200 

Fireman    660 

Edison    elcctri'l'v.     180.910     K.W-hrs.    at 

5    cts.    per    K. W.-hr 9.045 

Care  of  elevators,  repairs,  oil  and  grease. .        350 

Total  $12,805 

Less  sale  of  electricity 2.835 

Net    total   cost    if   huvlns  eleotripity $9,970 

Actual   total    cost   when   generating   elec- 
tricity      5,032 

Difterence  in  favor  of  generating  elec- 
tricity   $  4.938 

Late  this  past  summer  authorization  was 
given  for  the  completion  of  the  plant  with  the 
addition  of  a  1.50-liorsepower  Browncll  engine 
and  an  80-kilowatt  dynamo.  These  will  cost 
approximately  $2,800  and  arc  to  be  kept  in  re- 
serve for  an  emergency.  This  building  is  a 
typical  New  York  City  loft  building  and  con- 
tains a  complete  printing  establishment,  mak- 
ing a  specialty  of  night  work  and  delivering 
on  the  judge's  desk  at  9  a.  m..  the  o  mpletc 
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tcstinuiny  and  court  proceedings  of  tlie  day 
before.  It  also  contains  wood-working  ma- 
chines, liuffiiig  machines,  hot  tables  and  glue 
pots  requiring  live  steam. 

A  nine-story  loft  Iniilding  at  '213  Grand  St. 
has  two  elevators  and  a  small  electric  plant, 
the  cost  of  the  equipment  being  as  follow.s : 

Electric  wiring  for  entire  building $    850 

One  Ridgway  engine 1,435 

One  75-kilowatt  Sprague  dynamo...' 1,182 

One  125-liorsepower  Titusville  boiler 875 

Steamntting,    including    pumps,    radiators, 

etc 4,950 

Meters  and  later  installations 213 

This  plant  began  operating  last  February  and 
up  to  September  1,  1910,  during  part  of  which 
time  the  building  was  only  partly  rented,  the 
operating  costs  were  as  follows  : 

Screenings  at  $2.06  per  ton ?    596 

Labor  ( tlie  engine  room  force  operates  one 

elevator)    879 

Edison  service 150 

Repairs,    ash   removal,   water   and   miscel- 
laneous        450 

$2,075 
Ten  per  cent  charges  on  equipment 500 

Total  cost   $2,575 

During  this  time  the  receipts  from  tenants 
were  $2,803,  including  two  tenants  who  pur- 
chase live  steam  the  entire  year  at  $100  per 
year.  Therefore,  the  net  operating  cost  for 
the  lirst  seven  months  has  not  only  been  a 
negative  quantity  for  furnishing  heat,  hot  wa- 
ter, public  lights  and  electric  power  for  pump- 
ing and  for  two  elevators,  but  has  actually 
shown  a  profit  of  several  hundred  dollars.  As 
the  electric  output  increases,  this  record  should 
become  even  more  favorable. 

The  Weil  &  Mayer  buildings,  at  oHO/m 
Broadway,  consist  of  three  twelve-story  loft 
buildings  containing  a  total  of  seventeen  elec- 
tric elevators.  The  record  of  these  buildings 
illustrates  the  advantage  of  supplying  neigh- 
boring customers  with  heat,  light,  power  and 
hot  water.  The  actual  cost  of  producing  heat, 
light,  power  and  live  steam  for  twelve 
months  were  as  follows : 

Screenings  at  $2.50  per  ton $  6,S3C 

Wage.s    8,617 

Water  tor  boilers  from  deep  wells 000 

Repairs,  ash  removal,  oil,  miscellaneous..     l.SSl 

$17,328 
Less  sale  of  electricity 13,336 

$  3.992 
Ten  per  cent  charges  against   plant 2.000 

Net    total    cost $  5,992 

This  amounts  to  but  little  over  $150  a  month 
lor  each  building  for  complete  service  of  heat, 
light  and  power  for  pumping  and  elevators. 
The  electricial  output  for  the  year  was  402,- 
000  K.  W.-hrs.  The  following  figures  are  a 
fair  estimate  of  the  cost  of  heat,  light  and 
power  had  the  buildings  been  operated  togeth- 
er and  electricity  bought  from  an  outside 
source : 

402. OOO    K.W-hrs $1S,TS0 

No.  1  buckwheat  coal  at  $3.35  per  ton  for 

heat  and  live  steam 4,50ij 

Wages,  including  fireman 4,100 

Oil,   grease,   ash   removal,    repairs,   miscel- 
laneous         1.000 

Total    $28,380 

Less  sale  of  electricit>' 13,336 

Net    operating    cost    when    buying    elec- 
tricity   $15,044 

Actual  net  operating  cost  when  producing 

own  electricity  5,992 

Saving  by  producing  own  electricity. ..  .$  9,052 

If    the    three    buildings    had    been    operated 
separately,  the  following  estimate  would  have 
applied : 
No.  1  buckwheat  coal  at  $3.35  per  ton  for 

each  building   $  1,500 

Wages,    including  fireman 1,800 

Electricity  for  each   building 6,700 

Repairs,   oil,   etc 400 

Total  for  each  building $10,400 

Total  for  three  buildings 31.200 

Less  sale  of  electi-icity 13,336 

Net  total  cost  for  three  buildings  oper- 
ated  .separately,    if  buying  electricity ,$17,864 
Actual  net  total  cost  uroducing  electricity 
and  operating  togetlier 5,992 

Saving  bv   operating   buildings   together 
and  producing  own   electricity $11,872 

The  conclusion  to  be  drawn  from  these  fig- 
ures is  that   by  operating  the  three  buildings 


together  $2,820  is  saved  yearly,  and  by  pro- 
ducing their  own  electricity  an  adidtional  year- 
ly saving  of  $0,0-52  is  efTected.  The  saving  of 
$9,052  is  equivalent  to  the  annual  income  on  a 
capital  of  $180,000  invested  at  5  per  cent,  yet 
the  actual  cost  of  the  plant  was  only  $20,000; 
and  being  installed  twelve  years  ago  it  paid 
for  itself  in  two  and  a  half  years.  Also,  the 
annual  earning  power  of  the  plant  is  about  45 
per  cent  per  annum  on  the  investment. 

HOTELS. 

The  Hotel  Hargrave  covers  an  area  50x200 
ft.,  is.  twelve  stories  high  and  contains  three 
hundred  guest  rooms,  two  hundred  baths,  a 
restaurant,  four  electric  elevators  and  com- 
plete ice  and  electric  plants,  Ijut  no  laundry. 
Being  a  hotel,  there  is  a  24-hour  service.  The 
electric  plant,  including  a  storage  battery,  cost 
$13,063.  The  operating  costs  for  the  past  year 
were : 

Screenings  at  $2.22  per  ton $  6,237 

Wages   4.895 

Boiler  water  (estimated) laO 

Asli    removal    120 

Repairs,   oil.   lamps   and  miscellaneous....     1,400 

Total   $12,802 

Ten  per  cent  charges  against  plant 1,306 

Tetal   net  operating  cost $14,108 

This  is  the  cost  of  producing  289,877  K.  W.- 
hrs.  of  electricity,  ice,  refrigeration,  heat  and 
hot  water. 

The  estimated  cost  of  running  this  hotel  in 
case  electricity  were  purchased  from  an  out- 
side source  is  as  follows  : 

Edison  service.  289,877  K.W.-hrs.  at  5  and 

iVs  cts.  per  kilowatt  hour $13,944 

No.  1  buckwheat  coal  at  $3.35  per  ton  for 
heat,  ice  and  hot  water 4,500 

Wages    3,480 

Repairs,   ash   removal,   oil.   water,    etc....        600 

Total  net  operating  cost  if  buying  elec- 
tricity    $22,524 

Net  total  cost  when  making  own  elec- 
tricity     14,108 

Saving  by  making  own  electricity $  8,416 

Thus  the  plant  paid  for  itself  in  less  than 
two  years,  or  looking  at  it  in  another  way,  it 
pays  05  per  cent  per  annum  on  the  investment. 

It  happens  that  when  this  hotel  was  half  its 
present  size  it  did  not  have  any  electric  plant, 
and  our  office  is  in  possession  of  the  records 
of  operating  expense  for  the  ice  and  heating 
plant  before  it  was  supplemented  by  the  elec- 
tric plant.  It  is  from  these  records  that  1 
estimate  the  cost  of  the  ice.  heating  and  hot- 
water  service. 

ELECTRIC   PUMPS    VERSUS    STE.-VM    PUMPS    FOR    HV- 
DR.'\ULIC-ELEVATOR    SERVICE. 

.\t  the  Security  Mutual  Life  Insurance  Com- 
pany's building,  in  Binghamton.  a  series  of 
four  different  tests  was  run  upon  the  eleva- 
tors. One  week  the  electric-elevator  pump  was 
used  and  the  next  week  the  steam-elevator 
pump.  The  coal  consumption,  electrical  out- 
put and  nuinber  of  elevator  trips  were  care- 
fully noted.  The  following  data  give  in  brief 
the  result  of  a  typical  test  run  for  two  five- 
dav  periods : 

Electric         Steam 
pumps.         pumps. 

Coal  burned,  tons. 17.3  20 

Number  of  elevator  trips 3,937  3,363 

K.W.-hrs.     of    electricity 4.780  3,230 

This  shows  that  18  per  cent  more  service 
was  delivered  with  1(3  per  cent  less  fuel  when 
electric  pumps  were  used.  With  coal  at  $3  per 
ton,  the  electric  pumps  saved  $8.10  during  the 
live  days'  test,  but  if  the  additional  1,550  K. 
W.-hrs.  required  to  run  these  pumps  had  been 
bought  from  an  electric  company  at  5  cts.  per 
K.  W.-hr.  it  would  have  cost  $77.5li.  Or,  if 
bought  as  low  as  3  cents  per  K.  W.-hr.  the 
electricity  would  have  cost  $43.50,  entirely 
wiping  out  the  saving  of  $8.10  in  fuel  which 
the  electric  pumping  effected. 

.■\PARTMENT   HOUSES. 

The  Hendrik  Hudson  apartment  house  on 
Riverside  drive  is  nine  stories  high  and  con- 
tains seventy  apartments.  Being  200  ft.  on 
the  side  facing  the  river  it  is  exposed  to  the 
cold  winds  from  that  direction.  The  boilers 
are  used  for  heating  and  in  the  coldest  days 
for  pumping  also.  .-Ml  the  electricity  is  fur- 
nished by  the  New  York  Edison  Company. 

It  has  been  found  that  central-station  elec- 
tric  service   is   more   profitable   in   a   medium- 


sized  apartment  house  without  a  refrigerating 
plant  than  in  any  other  type  of  building  in 
New  York  City,  except  the  theater.  This  is 
because  the  cost  of  operating  the  plant  to  pro- 
vide a  24-hour  service  is  high  and  yet  the  con- 
sumption of  electricity  is  much  smaller  than 
in  an  office  building  of  the  same  size  with  a 
12-hour  service.  Also,  the  consumption  is 
inuch  less  than  in  a  hotel  of  the  same  size,  as 
is  also  the  elevator  travel.  In  an  apartment 
house  the  income  for  light,  etc.,  from  the 
tenants  is  almost  negligible  during  the  summer 
months  where  the  tenants  go  away  for  the 
summer. 

From  August,  1909,  to  July.  1010,  the  op- 
erating costs  at  the  Hendrik  Hudson  were : 

Screenings    at    $1.98    per    ton $2,185 

Wages   2,233 

Edison  service  5.105 

Miscellaneous,  including  lamps 1,149 

Total  operating  expense $10,672 

Less  sale  of  electricity 4.059 

Total  net  operating  expenses $  6,613 

The  total  consumption  of  electricity  was 
102,103  K.  W.-hrs.  It  is  necessary  to  use  Inii,- 
000  K.  W.-hrs.  per  annum  in  order  to  obtain 
the  5-cent  rate  in  New  York,  and  the  custom 
is  to  sell  to  the  tenants  at  10  cents  per  kilo- 
watt-hour. In  winter  the  pumping  is  done 
largely  by  steam,  the  pressure  being  kept  at 
about  00  pounds.  The  exhaust  is  used  to  help 
heat  the  building  besides  furnishing  hot  wa- 
ter for  about  one  hundred  and  fifty  bath- 
rooms. The  fuel  costs  $1.98  per  ton  and  in 
addition  the  garbage  and  refuse  are  burned 
under  the  boilers. 


Personals. 

Ml-.  John  A.  Dent,  recently  with  the  oil  pipe 
line  service  of  the  New  York  Transit  Company, 
has  been  appointed  Instructor  in  Mechanical 
Engineering  at  the  University  of  Illinois. 

Mr.  H.  B.  Dirks,  Instructor  in  Mechanical  En- 
gineering at  the  TTniversity  of  Illinois,  has 
resigned  to  accept  a  position  as  Assistant  to 
the  General  Manager  of  the  National  Machinery 
Company.  Chicago.  Illinois. 

Mr.  Curtis  Dougherty.  Engineer  of  Mainte- 
nani-c-of-Way  of  tlie  Alabama  Great  Southern 
R.  R.,  has  been  appointed  Chief  Engineer  of 
that  company.  The  position  of  Engineer  of 
Maintenance-of-Way    has    been    abolished. 

Mr.  Amos  Slater,  a  consulting  mining  engi- 
neer engaged  in  coal  examinations  and  installa- 
tion of  coal  plants  of  all  kinds,  announces  the 
removal  of  his  office  from  the  American  Bank 
Building  to  the  Henry  Building,    Seattle,   Wash. 

Mr.  C.  W.  Raynor,  A.ssoc.  M.  Am.  Soc.  C.  E., 
has  resigned  his  position  as  Cliief  Engineer  with 
the  C.  G.  Sheely  Contracting  Company  of  Den- 
ver, to  accept  a  similar  position  with  tlie  Coast 
Bridge  Company  at  407-9  Railway  Exchange, 
Portland.  Oregon. 

The  Bryan-Landon  Co..  with  offices  at  Cebu 
and  Iloilo.  P.  I.,  announce  that  they  are  enter- 
ing the  Indent  business  in  addition  to  their 
present  engineering  and  contracting  business, 
and  tliat  they  expect  to  cover  the  entire  south- 
ern Pliilippine  Islands.  They  state  that  they 
\vould  be  glad  to  receive  from  American  manu- 
factur?i's  catalogues,  price  lists  and  literature 
of  their  products.  These  should  be  sent  in 
duplicate,   one  set  for  each  of  their  offices. 

A  party  of  about  fifty  railroad  men.  composed 
of  executive  and  engineering  officers  of  rail- 
roads having  lieadquarters  in  Chicago,  visited 
the  College  of  Engineering  of  the  University  of 
Illinois  Nov.  9.  The  object  of  the  visit  was  the 
inspection  of  buildings  and  equipment,  and  a 
discussion  of  the  possibility  of  a  closer  educa- 
tional alliance  between  the  University  and  rail- 
roads. After  an  inspection  of  the  plant  the 
visiting  partv  expressed  their  belief  in  the  need 
of  the  College  for  ampler  facilities,  especially 
along  the  lines  of  railway  and  transportation 
engineering. 

Mr.  Don  .Juan  Whittemore.  who  has  been 
Chief  Engineer  of  the  Chicago.  Milwaukee  &  St. 
'Paul  Railwav  since  1863,  resigned  on  Dec.  6. 
He  was  born  at  Milton.  Vt..  in  1S30,  and  is 
therefore  now  past  80  years  of  age.  He  was 
educated  at  the  Bakerstield  Academy,  in  Ver- 
mont, and  after  serving  on  various  roads  be- 
came Assistant  Chief  Engineer  of  the  La  Crosse 
&  Milwaukee  Railroad  in  1860.  \\nien,  in  ISBo. 
that  road  was  merged  into  the  Chicago,  Mil- 
waukee &  St.  Paul,  he  became  Chief  Engineer 
of  the  system.  During  his  forty-seven  years  of 
service  as  Chief  Engineer  the  St.  Paul  has  de- 
veloped from  an  unimportant  road  to  one  ol 
commanding  position  as  a  great  transconti- 
nental line,  tlie  most  important  development 
having  been  tlie  recently  constructed  Pacific 
coast  extension.  He  was  director  of  the  Ameri- 
can Society  of  Civil  Engineers  in  ISSl  and  pres- 
ident of  that  society  in  1889.  While  retiring 
from  active  service,  he  will  continue  his  con- 
nection with  the  road  as  Consulting  B^igineer. 
Mr  Whittemore  will  be  succeeded  as  Chief  En- 
gineer bv  Mr.  C.  F.  Loweth.  Engineer  and 
Superinte'ndent    of    Bridges    and    Buildings. 
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An  inlerosting  develop- 
ment of  the  past  week  is 
the  nnmber  of  fair  sized 
railroad  constrnction  con- 
tracts tliat  are  being  lined 
up  for  letting  in  the  near 
future.  Anir)ng  these  con- 
■  racts  are  the  following:  Cullman  Coal  & 
I'.ike  Co.,  Cullman.  Ala.,  for  completing  its 
-J-t  mile  line,  which  is  to  extend  from  Cullman 
to  Juliana:  the  Rome  &  Northern  R.  R..  for 
a  20-mile  line  from  Rome.  Ga..  to  Rock- 
mart:  the  Temiskaming  &  Northern  On- 
tario Ry..  for  a  32-mile  branch  from  a  point 
near  Kelso  to  the  Porcupine  District  in 
Canada:  and  the  Omaha  &  Western  Iowa 
Traction  Co.,  Omaha,  Neb.,  which  has  an- 
nounced that  it  will  be  in  the  market  with- 
in the  next  60  days  for  all  material  in  con- 
nection with  building  of  its  90-mile  electric 
railwaj'. 

There  seems  to  be  mucli  active  construc- 
tion work  proposed  for  southern  railroads 
jtist  at  the  present  time.  The  Florida  East 
Coast  Ry.  is  reported  to  have  let  a  contract 
for  a  100-mile  line  from  Titusville,  Fla.. 
\  to  Lake  Okeechobee  in  the  Everglades.  It 
is  also  reported  that  construction  work 
will  be  started  early  next  year  on  the  pro- 
posed Western  of  Georgia  Ry.,  which  is  to 
extend  for  Franklin  to  Aberdeen,  Ga.  I. 
L.  McCord,  42  Broadway,  New  York,  is 
-aid  to  have  the  contract. 

Bids  will  soon  be  asked  on  irrigation 
work  near  Stockton,  CaL,  which  will  cost 
about  $3,000,000.  The  work  is  to  be  done 
for  the  South  San  Joaquin  Irrigation  Dis- 
trict and  for  the  Oakdale  Irrigation  Dis- 
trict.- Edwin  Duryea,  Jr.,  Humboldt  Bank 
Bldg.,  San  Francisco,  Cal.,  is  the  Engineer. 
One  of  the  largest  municipal  contracts  of 
the  past  week  was  for  constructing  sur- 
face water  conduits  at  Atlantic  City,  N.  J. 
William  J.  Root.  20  Broad  St.,  New  York, 
at  $895,188,  was  the  low  bidder. 

It  is  now  stated  that  the  Passaic  River 
Sewerage  Commission  expects  by  next 
.\pril  to  have  awarded  the  contract  for  the 
proposed  $11,000,000  intercepting  sewer. 
which  is  to  take  care  of  the  sewage  of  a 
number  of  New  Jersey  cities,  including  Pat- 
erson,  Passaic  and  Newark. 

Two  fair-sized   bridge   contracts   are   now 
being   advertised.      One    of   them    calls    for 
the  construction  of  the  substructure  for  the 
Broadway  bridge  for  the   city  of  Portland, 
Ore.,  and  the  other  calls   for  the  construc- 
tion  of  a   concrete   bridge   over   the   James 
River  for  the  city  of  Richmond,  Va.     Bids 
for   the    Portland    work   are    to    be    opened 
Jan.  2,  and  bids  for  the  Richmond  work  are 
'to  be  opened  Feb.  1.     The  latter  work  will 
kost  about  $225,000. 

Several  fair-sized  railroad  construction  con- 
racts  have  been  let  recently.  Among  them  are 
[the  following:  Kipple  &  McLean,  San  Fran- 
:isco,  CaL,  sub-contract  from  the  Utah 
Construction  Co.  for  work  in  the  Nortli- 
Lvestern  Pacific  extension  in  Humboldt 
"ounty,  Cal.;  L.  J.  Smith  Construction  Co.. 
Kansas  City,  Mo.,  fur  betterment  work  to 
I  he  109-mile  branch  line  of  the  Missouri  Pa- 
-■ific  from  Fort  Scott.  Kan.,  to  Topeka;  Jos. 
;Pope,  Jeflferson  City,  Mo.,  for  the  grading 
vork  for  a  new  street  railway  being  con- 
tructed  in  that  city;  J.  Murphy  for  100,000 


Nagel.  Jerry  Wolff,   S.   Hanipen,  S.   Shurts 
and    Frank   Reed;    Eslick   &   Hartnett,   Spo- 
kane   Wash.,  a  $250,000  contract  for  work 
on  the  construction  of  the  Canadian  North- 
ern Ry.  on  Vancouver  Island;  the  Northern 
Construction    Co.,    Winnipeg,    Man.,    which 
recently   secured   the   contract   for   the   first 
60  miles  of  the  Canadian  Northern  Rv   from 
Vancouver    to     Chilliwack,    has    also    been 
awarded   the   contract  for   the   work  as   far 
east  as  Hope.  B.  C,  a  distance  of  79  miles 
trom   New  Westminster;   Carl    Hall  &  Co 
Duluth,  Minn.,  for  about  75.000  cu.  yds    of 
earth    excavation    on    the    Great    Northern 
R.  R.  near  Grand  Rapids,  Minn.;  James   D 
Dorney.    Philadelphia.    Pa.,   a   $284,320   con- 
tract for  street  grading  work  in  connection 
with    the    elevation    of    the    tracks    of    the 
Port  Richmond   Branch  of  the  Philadelphia 
&    Reading    Ry.    in  .Philadelphia,    and    the 
McNichoI      Paving     &      Construction      Co, 
Philadelphia,  at  $200,000  contract  for  similar 
work. 


issues  have  carried  by  large  majorities. 
Only  the  other  day  three  counties  in  \'ir- 
gini.-i  voted  bond  issues  to  a  total  amount 
of  $1,500,000.  .\n  interesting  feature  in 
connection  with  these  last  three  bond  is- 
sues :s  that  the  counties  are  adjoining  and 
the  road  improvement  work  in  one  county 
will  be  practically  a  continuation  of  the 
good  roads  building  in  the  other  counties 
The  many  bond  issues,  from  the  $18.000  000 
one  of  the  state  of  California  and  the 
$2,000,000  one  of  Wayne  County,  Michigan 
down  to  the  $50,000  ones  of  some  of  the 
smaller  counties  in  the  south,  all  indicate 
that  the  good  roads  movement  has  ad- 
vanced from  the  talking  stage  to  the  work- 
ing stage,  and  that  the  coming  year  will 
see  more  actual  highway  construction 
work  than  has  been  done  in  any  previous 
year. 


The      placing      by      the 

1  he     Pennsyl-  Pennsylvania   R.   R.  of  an 

.  .         order   for   150,000  tons   of 

vania    Kail        steel    rails   for   1911   deliv- 

Order  '^^^     '^'"'^    '^""'^     much     to 

counteract   the  pessimistic 
reports   that   the   railroads 
would    make    no    important    purchases     of 
iron   and    steel    this    year.      This    order,    by 
the  way,  is  the  largest  one  awarded  by  the 
Pennsylvania    since     1906;     last     year     the 
order   was   for    137,665   tons.      In   a   general 
sense   the   magnitude   of   the   order  may   be 
taken    as    an    expression    of   the    confidence 
of    the    Pennsylvania    in    the    business    out- 
look.     It   IS   generally   understood   that   the 
other    large    railroads    have    been    holding 
back   their   rail    orders   so    that    they   could 
get  a   line  on   how  the  management   of  the 
Pennsylvania    viewed    the    situation.      Now 
that  that  railroad  has  placed  its  order  it  is 
expected  that  the  New  York  Central  Lines 
the    New    York,    New    Haven    &    Hartford' 
.\tchison.    Topeka    &    Santa    Fc,    the    Dela- 
ware,   Lackawanna    &    Western,    and    other 
roads,    which    have    been    figuring   on    their 
next    year's    requirements,    will    come    for- 
ward   with    their    orders.      Steel    rail    con- 
tracts   aggregating    110.000    tons     have     al- 
ready  been    placed    by    the    Erie,    the    Nor- 
folk   &    Western,    the    Lehigh    Valley    and 
the    Louisville    &    Nashville.      These     con- 
tracts   and    the    ones    to    come    will    mean 
much   activity   in  the   iron   and   steel   trade 
the  effects  of  which  will  be  felt  in  all  lines 
of  business. 


'L11H.ICU  ill  tiiai  cuy;  j.  iviurpiiy  loi  loo.uvj*' 
■u.  yds.  of  grading  work  on  the  A..  J.  &  P. 
iy.  between  Godfrey  and  Jerseyville,  111., 
rom  M.  Conroy,  Godfrey,  111.,  the  general 
ontractor,  the  other  sub-contractors  on  the 
vork  being  Dick,  Pat  and  Tim  Ryan.  Chas. 


Road   builders    have    no 
Road    Con-      reason    to    complain    that 
the     present     season      has 
Struction         been   a   dull   one   for  their 
work  ''""^    "^    work.       Probably 

'-"'^-  more    miles    of    improved 

highways  have  been  con- 
structed this  year  than  in  any  preceding 
year;  and  even  this  excellent  record  will  be 
far  exceeded  next  year.  Millions  of  dollars' 
worth  of  bonds  for  road  improvement  p:ir- 
poses  were  voted  at  the  general  election  in 
November,  and  much  of  the  money  will  be 
available  for  work  next  year.  Since  the 
general  election  many  counties,  principallv 
in  the  southern  states,  have  held  elections 
solely  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  for  good  road  purposes.  It 
is  a  sign  of  the  general  enlightenment  re- 
garding the  advantage  of  improved  high- 
ways    that    almost    invariably    these    bond 

35 


^  ^  •     The      oldest      organiza- 

iseaver    Dams   tion    of   dam    builders    in 

,    P,  the    world— the   beavers — 

ana    U i,ave     been     busy     again 

Beavers  ''"T  '"   ^'«^^'  Jersey,  ac- 

cording      to       press     dis- 
,       ,  patches.       It     seems     that 

a  land  company  at  Stanhope.  N.  J.,  recently 
decided  to  construct  an  artificial  pond  in  a 
section  which  was  being  developed,  and   in 
building  the  dam  the  engineers  tore  down  a 
dani  which  had  been  built  at  the  same  spot 
by  beavers.     The  engineers'  work  was  com- 
pleted  only  a  short  time  ago;   the   beavers 
in  the  meantime  had  remained  in  seclusion 
so  long  that  they  had  been  entirely  forgot- 
ten.    .\  few  days  later,   however,  there  ap- 
peared another  and  a  larger  dam  of  beaver 
manufacture,  below  the  masonry  dam.  and 
before   the  men  awoke   to   what   was   g<jing 
on    their    new    masonry    dam    was    entirely 
submerged.     Inasmuch  as  the  beavers  have 
made  a  larger  pond  than  the  engineers  had 
planned,   the   latter  are   said   to  be  inclined 
to  pass  by  the  slight  on  their  work  and  to 
accept  the  gift.     The  New  Jersey  engineers' 
may   believe   that   beaver  dams   are  a   good 
t|iing,     but     out     near    Steamboat    Springs 
Colo.,    according    to    another    press    report 
there  is  a  certain  rancher  who  has  a  differ- 
ent   opinion.      Beavers    on    his    ranch    have 
dammed  up  his  irrigation  ditch  so  that  the 
flow   of   water   through   his   land   has   been 
.stopped.     A  few  nights  ago  thev  filled  the 
ditch  with   such  a  strong  dam   that  it  took 
two  men  an  hour  to  demolish  it  and  permit 
the  water  to  plow  unobstructed.     The  very 
next    night    the    beavers    did    another    con- 
struction job  only  a  few  yards  from  the  first. 
I  hat  was  also  demolished,  but  to  no  avail. 
as  the  beavers  immediately  erected  another 
dam.    As  a  final  resort,  the  rancher  applied 
to  the  State  Game  Commission  for  permis- 
sion to  kill  the  beavers,  claiming  unless  this 
was  done  that  they  would  next  be  damming 
up    Bear    River    and    would    thus    deprive    a 
number  of  other  farmers   of  waters  neces- 
sary for  irrigation.     This  rancher  profanely 
.and  simply  expresses  his  opinion  of  beaver 
dams  by  transposing  the  word  dam. 

According  to  the  recom- 
mendations   of    the    Chief 
River  and       of  Engineers,  U.  S.  .\rmy. 

tr-rh-_  the  appropriations  needed 

naroor         f^^     ^-^.^^     ^^^^      ^^^^^^^ 

work    for    the    fiscal    year 
ending  June  30.   1912.   ag- 
gregate $30,095,698.     Of  this  sum  $7,368,077 
IS  _for    works    under    continuing    contracts, 
$83,260  is  for  the  prevention  of  deposits  iii 
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New  York  Harbor,  $15,000  is  for  the  Cali- 
fornia Debris  Commission,  and  $22,627,361 
is  for  river  and  harbors  (general),  includ- 
ing Mississippi  River  Commission,  and  ex- 
aminations, surveys  and  contingencies.  The 
general  estimates  of  $22,627,361  are  applied 
to  211  works.  Of  this  amount  about  10 
per  cent  is  for  the  restoration  or  mainte- 
nance of  completed  projects  at  136  locali- 
ties, so  as  to  secure  the  continuance  of 
benefits  resulting  from  past  expenditures. 
Practically  70  per  cent  is  for  the  prosecu- 
tion of  work  on  the  Ohio.  Columbia,  Dela- 
ware, Mississippi,  Detroit  and  Hudson 
Rivers    and   at    11    important   harbors.     The 


remaining  20  per  cent  is  for  the  prosecu- 
tion and  completion  of  82  other  works.  In- 
cluded in  the  total  of  $22,627,361  is  a  lump 
sum  estimate  of  $400,000  for  examinations, 
surveys  and  contingencies,  for  which  there 
may  be  no  special  appropriation.  Accord- 
ing to  the  recommendations  the  Missis- 
sippi River  Commission  will  get  large  ap- 
propriations; these  include  the  following; 
Continuing  improvements  from  head  of 
Passes  to  the  mouth  of  the  Ohio  River, 
$3,000,000;  from  the  mouth  of  the  O.hin 
River  to  the  Missouri  River,  $1,000,000; 
from  the  Missouri  River  to  Minneapolis. 
$1,250,000;    construction    of    lock    and    dam 


between  St.  Paul  and  Minneapolis,  $250,000. 
."Another  large  recommended  appropriation 
is  one  of  $2,000,000  for  improving  the  Ohio 
River  below  Pittsburg  by  the  construction 
of  locks  and  dams  to  secure  a  navigable 
depth  at  nine  feet  and  to  complete  the  im- 
provements within  12  •  years.  Under  the 
estimates  for  continuing  contracts  are  the 
following  recommended  appropriations: 
For  35-ft.  channel  at  Boston,  Mass.,  $1,- 
100.000:  St.  Marys  River,  Mich..  $500,000; 
improving  Black  Warrior,  Warrior  and 
Tombigbee  Rivers,  Alabama.  $500,000;  for 
construction  of  locks  and  dams  in  the  Ohio 
River  below  Pittsburg.  $1,705,000. 


R  A  I  LWAYS.     STEAM     AND      E  L  E  C  T  R  I  C  | 


Alabama. 

The  Alabama  Great  Southern  R.  R.  (Queen 
&  Crescent  Route)  is  having  plans  made  for 
the  enlargement  of  its  car  shops  at  Gads- 
den, Ala. 

The  sum  of  $50,000  is  reported  to  have  been 
subscribed  for  the  construction  of  the  pro- 
posed railroad  up  Lookout  Mountain.  A  com- 
pany will  be  organized  shortly,  with  the  idea 
of  having  the  road  in  operation  next  summer. 
Louis  Hart,  owner  of  Bcllevue  hotel,  a  sum- 
mer resort  located  on  Lookout  Mountain, 
about  a  mile  from  Gadsden,  Ala.,  is  the  pro- 
moter. 

The  Cullman  Coal  &  Coke  Co.  has  secured 
the  capital  for  the  completion  of  its  proposed 
24  mile  railroad  from  Cullman,  via  Trimble 
and  Bremen  to  the  new  niming  town  of  Ju- 
liana, and  will  perhaps  let  construction  con- 
tracts in  January,  G.  H.  Ten  Broek,  Mercan- 
tile Bldg."  St.  Louis,  Mo.,  is  President  and 
Jenkins  W.  Jones,  Cullman.  Ma.,  is  Chief 
Engineer. 

Arkansas. 

The  Memphis.  Dallas  &  Gulf  Railway  Co. 
has  absorbed  the  Antoine  Valley  Railway  and 
the  LTltima  Thule,  Arkadelphia  and  Mississippi 
Ry.  These  two  latter  lines  are  short  roads 
owned  by  lumber  interests,  but  lie  in  the  line 
through  which  the  Memphis,  Dallas  &  Gulf  is 
projected  as  a  trunk  line,  the  objective  points 
of  which  are  Memphis,  Tenn.,  and  Dallas, 
Texas. 

The  Crittenden  R.  R.,  now  operating  27 
miles  of  standard  gage  line,  is  considering 
building  a  .5-mile  extension  from  Crittenden. 
Ark.  H.  C.  Hawley,  Earle.  .Ark.,  is  General 
Manager. 

Arizona. 

The  survey  of  the  El  Paso  and  South- 
western extension  down  the  San  Pedro  River 
from  Benson  has  been  completed,  and  work 
is  iiow  in  progress  preparing  for  a  change  of 
the   line   between    Fairbanks   and   Benson. 

It  is  reported  in  Prescott  that  work  will  be 
started  next  year  on  a  railroad  connecting  that 
city  and  Camp  Verde.  Right  of  way  is  said 
to  have  been  obtained  by  the  Humboldt  & 
Verde  Valley  R.  R.,  a  new  company. 

The  work  of  double  tracking  the  Altiu- 
querque  Division  of  the  Atchison,  Topeka  & 
Santa  Fe  Coast  lines,  is  progressing  rapidly. 
and  according  to  reports  received  from  Wins- 
low,  Ariz.,  orders  have  been  issued  to  inau- 
gurate actual  service  between  that  city  and 
Dennisnn,  .-i   distance  of  13  miles. 

California. 

Construction  work  on  the  Fresno-Hartford 
Interurban  R.  R.  is  reported  to  have  been 
started.  F.  S.  Granger,  Fresno,  Cal.,  is  the 
promoter,  and  the  road  will  be  built  under  the 
direction  of  J.  B.  McDonald,  superintendent 
of  construction  of  the  Hudson  Counties  Co., 
which  is  back  of  the  road. 

The  status  of  plans  for  supplier  fi>r  the  pro- 
posed Geary  St.  municipal  street  railway  on 
Nov.  19  were  as  follows :  Contract  No.  1,  for 
furnishing  and  delivering  steel  rails,  bids 
opened  Nov.  10,  as  noted  in  our  last  issue. 
Contract  No.  2,  for  furnishing  and  delivering 
joints,  plates  and  rail  fastenings.  Plans  and 
specificatrions   prepared.      Contract    Xo.    3,    for 


furnishing  and  delivering  rail  boniU.  Plans 
and  specifications  98  per  cent  completed.  Con- 
tract No.  4.  for  furnishing  trolley  wires. 
Specifications  80  per  cent  completed.  Contract 
No.  .J,  for  furnishing  and  delivering  special 
track  work.  Plans  and  specifications  70  per 
cent  completed.  Contract  No.  li,  for  furnish- 
ing and  delivering  trolley  poles.  Plans  and 
specifications  60  per  cent  completed.  Contract 
No.  7,  for  furnishing  and  delivering  cast  iron 
trimmings  for  trolley  poles.  Plans  and  speci- 
fications 15  per  cent  completed.  Contract  No. 
8,  for  ftirnishing  and  delivering  redwood  rail- 
road ties.  Specifications  15  per  cent  completed. 
Contract  No.  9,  for  furnishing  and  delivering 
tie  plates  and  railroad  spikes.  Specifications 
20  per  cent  completed.  Contract  No.  10,  for 
furnishing  and  delivering  tie  bars  and  nuts. 
Specifications  15  per  cent  completed.  Contract 
No.  11.  for  furnishing  and  delivering  street 
cars.  Contract  No.  12.  for  furnishing  and  de- 
livering line  material.  Specifications  10  per 
cent  completed.  M.  Manson  is  City  Engineer 
of  San  Francisco. 

Kipple  &  McLean,  San  Francisco,  have 
taken  a  sub-contract  from  the  Utah  Construc- 
tion Co.,  Ogden,  Utah,  for  work  on  the  North- 
western Pacific  extension  in  Humboldt  Coun- 
ty. They  have  established  a  camp  along  the 
Fruitland  Hill  in  the  vicinity  of  Eureka.  Wil- 
lett  &  Burr,  San  Francisco,  also  have  a  sub- 
contract, their  work  being  located  between 
Dyerville  and   Shively. 

The  promoters  of  the  proposed  railroad  be- 
tween Fresno  and  Monterey,  as  reported  to 
have  stated  that  they  will  be  able  to  obtain 
the  necessary  financial  backing  to  build  the 
road.  E.  R.  Shaw,  Hollister,  Cal.,  is  interest- 
ed  in  this  project. 

It  is  believed  at  San  Bernardino  that  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  R.  R.  is 
planning  to  provide  its  own  line  from  that 
city  to  Daggett,  between  which  points  the 
.tracks  of  the  Santa  Fe  are  now  used.  The 
erection  of  a  roundhouse  and  light  repair  shop 
at  Daggett  is  part  of  the  plan. 

Extensive  improvements  are  planned  by  the 
Southern  Pacific  R.  R.  for  its  system  in  So- 
lano County.  Among  the  improvements  de- 
cided upon  by  the  big  corporation  is  the  double 
tracking  of  its  entire  system  from  Benicia  to 
.Sacramento,  the  construction  and  operation  of 
another  car  transfer  ferry  between  Port  Costa 
and  Benicia  and  the  extension  of  the  road 
from  V'allejo  to  Benicia.  The  work  of  pre- 
paring for  the  double  track  which  is  to  be 
run  from  Sacramento  to  Benicia  is  already  un- 
der way  and  considerable  of  the  roadbed  has 
lieen  constructed  through  the  Suisun  marshes. 
The  plans  for  the  new  car  ferry. which  is  to 
assist  the  old  steamer  Solano  have  been  drawn 
and  are  now  on   file  at  Oakland  pier. 

Grading  for  the  Butte  &  Plumas  R.  R.  at 
the  end  of  last  month  was  completed  from 
Berry  Creek  to  Orovillc  with  the  exception  of 
two  miles  of  light  work  near  that  town.  The 
piers  for  the  bridge  that  will  cross  the  Feath- 
er river  have  been  completed.  The  upper 
structure  is  now  being  built.  Rails  and  ties 
for  the  25-mile  stretch  to  Berry  creek  have 
been  secured  and  landed  at  Oroville  and  when 
rail  laying  starts  in  the  near  future.  Chief  En- 
gineer Dunbar  estimates  that  the  steel  will  go 
down  at  the  rate  of  one  mile  a  dav  and  that 


the   road   can   be    ready    for   operation    within 
40  days  thereafter. 

The  Town  Trustees  of  San  Rafael.  Cal., 
have  awarded  an  electric  street  railway  fran- 
chise to  George  D.  Shearer,  a  real  estate 
dealer,  at  his  bid  of  $350.  The  franchise 
coxers  the  principal  streets  and  requires  that 
work  must  be  commenced  in  four  months  and 
be  completed  in  two  years.  The  railway  will 
be  operated  by  an  overhead  trolley  and  will 
have  standard  gage  tracks.  The  purchaser  of 
the  franchise  is  acting  on  behalf  of  a  num- 
ber of  capitalists,  who  within  a  few  weeks  will 
incorporate  a  company  for  the  purpose  of 
building  the   road. 

It  has  been  announced  in  San  Bernardino. 
Cal.,  by  G.  T.  Wiswell,  a  railroad  civil  en- 
gineer of  New  York,  that  his  associates  have 
decided  to  construct  a  36-mile  railroad  con- 
necting the  mines  of  Lida  and  Hornsilver  and 
Bonnie  Clare  with  the  San  Pedro,  Los  Ange- 
les &  Salt  Lake  R.  R.  and  the  Tonopah  & 
Tidewater.  The  road  will  be  standard  gage 
and  will  be  laid  with  70-lb.  rails.  A.  D. 
Goodenough  of  the  Lidy  Valley  &  California 
R.  R.  Co.,  is  at  the  head  of  the  project. 

The  Chicavalla  Valley  Ry.  Co.,  which  pro- 
jects a  52-mile  line,  has  completed  surveys. 
No  construction  contracts  have  vet  been  let 
A.  H.  Koebig,  Sr.,  902  Broadway  Central 
Bldg.,  Los  .\ngeles,  Cal.,  is  Chief  Engineer 
and  R.  M.  League,  515  Tajo  Bldg.,  Los  .Ange- 
les, is  President. 

The  officials  of  the  Southern  Pacific  Ry 
recently  took  an  inspection  trip  over  the  pre- 
liminary survey  run  for  the  line  from  Vallejo 
to  Benicia,  Cal.,  and  it  is  believed  that  the 
matter  will  be  taken  up  within  a  short  time. 
O.  E.  McCormack,  San  Francisco,  Cal.,  is 
First  Vice-President  of  the  company  and  was. 
according  to  reports,  in  the  party  which  made 
the  trip. 

Colorado. 

The  Grand  Junction  &:  Grand  River  Valley 
Ry.  Co.,  Mining  Exchange  Bldg.,  Colorado 
Springs,  Colo.,  has  practically  secured  all 
right  of  way  for  a  proposed  extension  from 
Grand   Junction   to    Clifton. 

The  Royal   Butte  tunnel  on  the  line  of  the 
Denver,  Laramie  &  Western  R.  R.  was  holed 
though   on    Nov.   21.      This    tunnel    is   located 
about    two   miles   from    ^Moan's    Ranch,   Cole, 
and  work  on  it  has  been  under  way  by  J.  B.i 
Orman.  the  contractor,  for  about  six  months.] 
,  The  tunnel  is  18.x22  feet  and  is  driven  througj 
solid    granite.      It   is   the   only   tunnel   on  th 
survey  of  the  new  road  between  Denver  anfl 
Yellowstone      Park.       J.      B.      Orman,     wh| 
also      has      the      contract      for      the      heai^ 
grading     work     through     this     part     of     _  ^ 
country,   has   a   large   gang   of   men   workin 
here,    and   he   expects   the   grade   through  thi 
mountains    between    Scott    and    Laramie   will 
probably  be   completed   by   the   time  the   rails! 
are  laid  to  the  foothills.     He  also  has  a  Iarge| 
construction   gang   at   work   on  the  grade  be 
tween    Greeley   and    .Severance,   and   the   railj 
are  being  laid  out  of  Greeley. 

The  Denver  City  Tramway  Co..  Denven 
will  in  about  six  weeks  probably  begin  worB 
on  an  extension  of  its  Cherokee  line  at  Denj 
ver  through  the  .\lmeda  subway  to  Souta 
Lipan  St..  thence  south  to  West  Virginia  Ave! 
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east  to  South  Jasoii.  <oiuIi  lo  west  Florida, 
then  south  thnnish  what  is  now  private  prop- 
erty, passing  Overland  Park  to  Brocnlow  Park 
subdivisicjn   and   then   to   the  city  limits. 

Kansas-Colorado  R.  R.  has  been  sold  at  a 
receivet^'s  sale  to  J.  F.  Springfield  of  Hut- 
chin.son.  Kan.,  and  Charles  Sutton  of  Law- 
rence. Kan,  Their  hid  was  $13,000.  The  only 
other  bidder  was  George  McLagan,  who  of- 
fered $14.8.jO.  The  properly  includes  a  grade 
22  miles  long  from  Pueblo  to  the  1  urkey 
Creek  stone  quarries.  Wz  miles  of  track  and 
other  properties.  It  is  understood  that  the 
new  purchasers  will  complete  the  railroad  and 
may  build    from   Pueblo  to   Fowler. 

The  Chicago.  Burlington  &  Quincy  R.  R. 
has  secured  a  complete  right  of  way  through 
Greeley.  Everything  indicates  that  the  rail- 
road l)egins  construction  work  on  its  Greeley- 
Hudson  line  early  ne.xl  year.  In  fact  some 
reports  have  it  that  the  contract  has  already 
been  let. 

It  has  been  announced  in  Denver,  Colo., 
that  the  matter  of  constructing  the  Dotsero 
cutoff  will  be  taken  up  at  once.  The  route 
of  the  proposed  line  is  from  Dotsero,  on  the 
Rio  Grande  to  some  point  30  miles  distant  on 
the  Moffat  road  shortening  the  distance  be- 
tween Denver  and  Glenwood  Springs  and 
Grand  Junction  about  218  miles. 

Connecticut. 

The    New    York.    New    Haven    &    Hartford  , 
R.   R.   is  to   erect   a  $1,500,000  depot  at   New 
Haven,  Conn.     It  will  stand  at  a  point  slight- 
ly to  the  southeast  of  the  present  office  build- 
ing of  the  company. 

Florida. 

Two  routes  have  been  surveyed  for  the 
construction  of  the  Florida  Ry.  to  Live  Oak 
and  the  proposition  has  been  submitted  to  the 
city  officials  for  deciding.  The  company  has 
contracted  for  200,000  cypress  ties  and  new- 
steel  is  being  secured  for  the  work.  Frank 
Drew.  Live  Oak.  Fla.,  is  President. 

The  Florida  East  Coast  Ry.,  J.  R.  Parrott. 
President.  St.  .\ugustine,  Fla..  is  reported  to 
have  awarded  a  contract  for  the  construction 
of  a  line  from  Titusville  to  Lake  Okeechobee, 
a  distance  of  about  100  miles. 

Georgia. 

The  St.  Simons  Island  Ry.  Co.  has  been 
chartered  with  a  capital  stock  of  $20,000  and 
proposes  to  build  a  line  of  railway  on  St. 
Simons  Island,  which  lies  just  off  the  coast  of 
Georgia.  This  line  will  form  the.  nucleus  of 
other  lines  to  radiate  north  and  south  from 
the  terminals,  along  the  coast  on  either  side  of 
the  island.  The  incorporators  are  Frank  D. 
.\ikcn,  \.  Fendig,  F.  D.  M.  Trachan.  J.  B. 
Wright,  H.  F.  Dunwoody,  J.  H.  Whitmore, 
W.  "O.  Macpherson,  George  H.  Smith  and 
N.  W.  Walker,  all  of  Brunswick.  Ga.,  and 
M.  Kaiser,  of  New  York. 

The  Rome  &  Northern  R.  R.,  H.  M.  Smith. 
Chief  Engineer,  Rome,  Ga.,  is  reported  to  be 
planning  to  have  work  started  soon  on  the 
construction  of  a  line  from  Rome  to  Rock- 
mart.      This    line    would    be    about    20    miles 

long.  .  ,  , 

It  is  reported  that  construction  work  on  the 
proposed  Western  of  Georgia  Ry.  will  be 
started  early  ne.xt  year.  This  road  is  to  ex- 
tend from  Franklin  to  Aberdeen,  Ga.,  via 
,  Newnan.  Ga.  I.  L.  McCord,  42  Broadway, 
New  York,  is  said  to  have  been  awarded  the 
construction  contract. 

Illinois. 

The  Decatur  Southern  Traction  Co.  of  De- 
catur, 111.,  has  filed  notice  of  an  increase  in 
Its  capita!  stock  of  from  $2.5.000  to  $L.500,000. 
This  company  was  organized  several  months 
ago  with  the  purpose  of  constructing  an  in- 
terurban  line  south  to  Pana,  in  Christian 
County,  and  also  e.xtending  into  contiguous 
territory.  R.  McCalman,  Decatur,  111.,  is 
Chief  Engineer. 

The  Pekin  &  Petersburg  Interurban  Ry.  Co., 
noted  in  our  last  issue,  has  filed  its  articles  of 

-nciation.  John  E.  Melick.  Springfield.  111., 
the   Engineer. 

i'he   Chicago.   Terre   Haute  &   Southeastern 

Ry.  Co.  of  Illinois  has  been  incorporated,  the 

I   incorporators    and    board    of    directors    being 


Michael  D.  Lawlor,  Chicago  ;  Oliver  A.  Bes- 
tel,  Chicago;  Charles  G.  Flaeger,  LaGrange; 
l-'rank  H.  Stanwood,  Oak  Park;  Eniil  .\. 
Stake,  Chicago.  The  route  of  the  railroad  is 
to  be  from  a  point  of  connection  with  the 
Southern  Indiana  Railway  on  the  Indiana 
State  line  near  Quaker  Hill,  through  the  Illi- 
nois counties  of  Edgar,  Vermillion,  Iroquois,' 
Kankakee  and  Will  to  Chicago  Heights.  The 
incorporators  are  the  new  owners  of  the 
Southern  Indiana  Ry.,  a  former  Walsh  line. 
It  is  reported  that  the  Chicago  &  North- 
western Ry.  will  probably  take  up  ne.\t  year 
the  matter  of  building  a  cutoff  from  Rock 
Island  Junction  to  Nelson,  running  a  mile  or 
so  .soinh  of  Rock  Falls.  This  short  line  in 
all  probability  will  cross  Rock  River  near 
Conio.  The  present  main  line  after  leaving 
Rock  Island  Junction  runs  northeast  into 
Sterling  and  from  there  to  Nelson  it  bears 
southeast.  This  proposed  cutoff  would  short- 
en the  distance  a  couple  of  miles,  besides 
avoiding  two  curves  and  giving  an  almost 
direct  air  line  to  the  Mississippi. 

Good  progress  is  being  made  between  Goil- 
frey  and  Jerscyville  on  the  construction  of  the 
ne\v  Alton.  Jerseyville  &  Peoria  Ry.  .^s  soon 
as  the  grading  is  completed,  the  work  of  lay- 
ing rails  will  be  pushed.  Equipment  for  a 
power  house  has  been  purchased,  and  work  on 
its  construction  will  start  at  once.  Orders 
for  new  cars  have  been  placed.  Everything 
indicates  that  cars  on  the  new  road  will  be 
in  operation  from  Alton  to  Jerseyville  early  in 
the  new  year.  An  extension  to  Fieldon  and 
Hardin  is  now  under  consideration,  and  it 
is  said  that  if  local  support  is  given  the  ex- 
tension will  be  built.  The  railw.'iy  company 
has  moved  its  central  office  from  Jerseyville 
to  Alton. 

Train  service  was  inaugurated  on  Decein- 
ber  1  via  the  Cairo  &  Thebes  Ry..  over  twenty- 
four  miles  of  track  connecting  the  Thebes 
Bridge  across  the  INIississippi  river  with  the 
$l,00l).000  terminal  in  Cairo.  Actiial  work  of 
construction  was  under  the  supervision  of  the 
Cairo  promoters,  who  are  supposed  to  have 
been   backed   by  the  Louisville  &  Nashville. 

The  Bloomington,  Decatur  &  Champaign  R. 
R.  Co.  has  been  incorporated  with  a  capital 
.stock  of  $3..52.5.000  and  proposes  a  line  to 
be  constructed  from  Bloomington  through  the 
counties  of  McLean.  DeWitt.  Macon.  Piatt  and 
Champaign  to  the  City  of  Champaign.  The 
capital  stock  is  $.3.-52.5.600,  and  the  incorpora- 
tors and  board  of  directors  are  B.  E.  Bramble, 
of  the  Illinois  Traction  Svstem,  W.  H.  Carrei- 
han.  George  R.  McComb,  L.  Campbell  and  E, 
S,  Cole,  all  of  Champaign,  111. 

It  is  reported  that  the  Evansville  &  Terre 
Haute  R.  R.,  W.  J.  Jackson.  Genera!  Man- 
ager, Chicago.  111.,  is  considering  building  an 
extension  south  to  Joppa.  111.,  to  connect  there 
with  the  Frisco-Eastern  Illinois  line. 

M.  Conroy.  Godfrey,  111.,  general  contrac- 
tor for  the  grading  work  on  the  A.  J.  &  P. 
Ry.  between  Godfrev  and  Jersey\-ille,  111.,  now' 
has  his  work  all  covered,  the  last  piece  of 
work  consisting  of  10.000  cu.  yds.,  having  been 
let  to  J.  Murphy.  The  other  sub  contractors 
now  on  the  work  are  Dick,  Pat  and  Tim 
Ryan,  Chas.  Nagel,  Jerry  Wolff.  S.  Hanipen. 
S.'  Shurts,  and   Frank  Reed. 

It  is  reported  that  the  Chicago  &  Alton 
Ry.  is  plaiming  the  construction  of  a  system 
of  switch  tracks  from  the  main  line  at  Lock- 
port.  III.  to  the  proposed  plant  of  the  Texas 
Oil  Co.  W.  D.  Taylor,  Chicago.  111.,  is  Chief 
Engineer  of  the   .\lton  Ry. 

Secretary  of  State  at  Springfield  has  issued 
articles  of  incorporation  for  the  Elgin  Belt 
Ry  Co.,  with  headquarters  at  Elgin.  111.  The 
company  is  capitalized  at  $25,000  and  proposes 
the  construction  of  a  line  from  Batavia  to  Des 
Plaines.  The  incorporators  and  first  board 
of  directors  are  Philip  Feiter,  Joseph  New- 
man. M.  C.  Eppstein.  J.  M.  Blackburn  and  U. 
F.  Terhune. 

Indiana. 

The  Commercial  Club,  of  Richmond,  Ind., 
Chas.  W.  Jordan,  secretary,  is  taking  steps 
for  securing  an  electric  railway  connecting 
Union  City,  Ind.,  with  Richmond  and  running 
from  there  to  Harrison,  O..  to  connect  with 
Cincinnati.      The    t^wiis    through    which    the 


line  from  Richmond  to  Harrison  would  run 
are  .■\bingtoii,  Clifton,  Cedar  Grove,  Liberty, 
Roseburg,  Dunlapsville,  Qnakertown,  Tan- 
field,  Brookville  and  New  Trenton.  The  line 
would  pass  through  good  towns  north  to 
Union  City.  The  traction  line  would  cross 
nine  railroads,  branches  of  the  Pennsylvania, 
New  York  Central.  Cincinnati,  Hamilton  & 
Dayton,  and  the  Cincinnati,  Indianapolis  & 
Western  companies.  The  idea  of  the  Com- 
mercial Club  is  to  circulate  petitions  along 
the  proposed  route  and  get  as  many  persons 
to  sign  them  as  possible,  and  to  present  them 
in  a  combined  form  to  traction  coinpanies  m 
this   section  of  the  State. 

Engineers  representing  a  Chicago  construc- 
tion company  have  been  over  the  route  of 
the  proposed  Kort  Wayne-Defiance  interurban 
line.  It  is  said  that  if  their  report  is  favor- 
able the  project  will  be  financed  by  Qiicago 
capitalists. 

Officials  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Ry.  were  recently  at  War- 
saw inspecting  property  with  a  view  to  es- 
tablishing extensive  shipping  yards.  Other 
places  are  also  under  consideration  for  a  lo- 
cation of  these  yards. 

.Advices  from  Chesterton  state  that  Attor- 
ney F.  J.  L.  Meyer,  representing  the  South 
Shore  electric  railway,  has  secured  a  fran- 
chise from  the  town  board  of  Porter  to  build 
an  electric  line  from  that  place  to  the  South 
Shore  main  line.  He  has  incorporated  the 
Porter.  Chesterton  &  South  Shore  Railway  Co. 

Iowa. 

Track  laying  has  been  started  on  tlie  south 
extension  of  the  Atlantic  Northern  &  South- 
ern Ry!  and  H.  S.  Rattenborg.  .\tlantic.  la.. 
President  of  the  company,  expresses  his  belief 
that  if  the  weather  continues  to  be  good,  cars 
will  be  operating  over  the  new  line  about 
January   1, 

Service  was  inaugurated  on  Dec.  5  on  the 
Fort  Dodge,  Des  Moines  &  Southern  Electric 
line,  the  new  railway  recently  completed  be- 
tween Rockwell  City  and  Fort  Dodge  Junction. 

Engineers  of  the  Iowa  &  Omaha  Short  Line 
R.  R.,  now  under  construction,  have  been  lay- 
ing out  the  terminal  grounds  in  Council  Bluffs 
for  the  early  commencement  of  building  oper- 
ations. Plans  are  now  being  formulated  for 
the  extension  of  the  line  east  from  Treynor, 
and  Civil  Engineer  Ernest  E.  Cook,  of  Coun- 
cil Bluffs,  has  been  engaged  to  make  a  pre- 
liminary reconnaissance  of  the  line.  George 
W    .Adams.   Council   Bluffs,   is   President. 

Kansas. 

The  L.  J.  Smith  Construction  Co.,  Kansas 
City,  Mo.,  has  been  awarded  a  contract  for 
betterment  work  on  the  Kansas,  Nebraska - 
&  Dakota  Ry.  This  is  a  branch  line  of  the 
Missouri  Pacific  and  extends  from  Fort  Scott 
to  Topeka.     It  is  109  miles  long. 

Representatives  of  the  McKinley  syndicate, 
owners  of  the  street  railway  system  at  .\tchi- 
.son,  have  been  inspecting  the  proposed  route 
for  the  interurban  line  between  .Atchison  and 
Leavenworth,  and  the  .Atchison  coal  mine. 
One  of  the  necessities  of  the  proposed  interur- 
ban lines  is  a  powerhouse,  and  it  is  said  if  the 
coal  mine  deal  goes  through  the  plant  will  be 
located  at  Atchison. 

The  Omaha  &  Council  Bluffs  Street  Ry.  Co. 
has  accepted  the  resolution  of  the  city  coun- 
cil of  Council  Bluffs,  accepting  the  company's 
proposition  for  extensions  of  its  lines  at  that 
city,  and  adding  several  other  extensions  to 
the  list  .submitted  by  the  company. 

The  Atchison,  Topeka  &  Santa  Fc  Ry..  II 
.A.  Tice,  Division  Superintendent.  Dodge 
City,  Kan.,  will  probably  spend  $125.i"iO  in  the 
spring  on  the  construction  of  the  new  switch 
yards  in  the  east  part  of  the  city  of  Hut- 
chinson, the  erection  of  a  large  round  house 
and  the  establishment  of  car  repair  shops, 
coal  chutes  and  other  improvements.  The  blue 
prints  have  been  prepared  for  some  time  by 
the    engineering   department. 

.An  ordinance  is  before  the  City  Commis- 
sioners of  Kansas  City  to  grant  the  Kansas 
City  Terminal  Ry.  Co.  of  Kansas  City,  Mo., 
the  right  to  cross  Mill  St.,  5th  St.  and  12th 
St.    in   the   .Armourdale   district     of     Kansas 
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City,  witli  switch  tracks.  The  coni|)any  now 
IS  Imildiiig  ]()  miles  of  switch  track  in  the 
.Vrinotirdale  district,  and  needs  permission  to 
cross  the  streets  named. 

Surveys,  estimates  and  profiles  have  been 
completed  for  about  one  hundred  miles  of  the 
Southwestern,  Kansas  &  Colorado  Ry.,  .-i  road 
that  is  being  built  from  Hardner  in  Barbar 
County.  Kansas,  west  through  Commanche, 
Clark  and  Meade  Counties.  R.  W.  Scott  is 
President.  A.  .\.  White.  Vice  President  and 
( ieneral  Manager,  Coldwater.  Kansas,  and  'I'he 
I'itus  Co.,  Consulting  and  Contracting  En- 
gineers, Arkansas  City,  Kan.,  arc  Engineers 
for  this  road. 

Kentucky. 

The  Paducah  Traction  Co.,  Paducah,  Ky., 
now  has  surveys  under  way  for  an  extension 
its  tracks  to  Tyler  and  Lone  Oak,  sub- 
urbs of  Paducah.  Lone  Oak  is  about  four 
miles  from  the  city,  while  Tyler  joins  the 
southern  limits.  Construction  work  on  the 
extensions  will  probably  be  started  in  the 
sprmg. 

Good  progress  is  being  made  with  the  con- 
^truction  of  the  Chicago,  Memphis  &  Gulf 
R.  R.  Steel  is  being  laid  from  Tiptonville, 
Tenn.,  tow-ards  Hickman  at  the  rate  of  three- 
quarters  of  a  mile  a  day.  Bondurant  &  Mosby. 
who  have  the  contract  for  the  grading  from 
the  Fulton  County  line  to  Hickman,  are  mak- 
ing rapid  progress  and  will  have  all  of  the 
grading  done  Ijy  Jan.   1. 

Louisiana. 

Grading  work  is  well  under  way  for  the 
proposed  Lake  Arthur  &  Jennings  &  North- 
ern R.  R.  It  is  planned  to  have  this  road  com- 
.  pleted  so  as  to  haul  freight  by  May  1  next. 
The  grading  work  now  being  done  is  mostly 
in  the  vicinity  of  Jennings.  E.  P.  Fox,  Jen- 
nings, La.,  is  General  Manager  and  has  charge 
of  the   construction    work. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
reported  to  have  secured  control  of  the  New 
Orleans  &  Great  Northern  Ry.  It  is  said  that 
the  latter  line  will  be  extended  to  Jackson. 
Miss.,  thus  making  a  trunk  line  to  St.  Louis 
and   Chicago. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
said  to  have  made  arrangements  to  build  into 
Lake  Charles.  The  report  states  that  in  less 
than  six  months  trains  will  be  in  operation 
over  the  Lake  Charles  branch.  The  Frisco 
now  passes  within  l.j  miles  of  the  city,  cross- 
ing the  Iron  Mountain  at  Kinder. 

The  Shreveport  &  Memphis  Ry.  Co.  has 
been  chartered  and  proposes  the  construction 
of  a  railroad  extending  southeastwardly  from 
Eldorado,  Ark,,  to  Minden,  via  Homer,  a  dis- 
tance of  45  miles.  It  is  expected  that  later 
the  road  will  be  extended  to  Shreveport  on  the 
south,  and  ultimately  to  Memphis  on  the  north. 
The  survey  is  said  to  have  already  been  made 
between  Eldorado  and  Minden.  C.  O.  Fergu- 
son and  A.  R.  Johnson  of  Homer,  La.,  are 
interested. 

Maine. 

Information  forwarded  from  Lewiston,  Me., 
states  that  construction  work  on  the  Port- 
land, Gray  &  Lewiston  R.  R.  has  been  sus- 
pended for  the  season  and  that  all  crews  have 
been  paid  in  full,  and  grading  will  not  be 
resumed  until  the  frost  is  out  of  the  ground, 
riie  track  is  graded  from  Littlefields  to  two 
miles  beyond  Gray  Corner,  which  is  equiva- 
lent to  two-thirds  of  the  grading  for  the  en- 
tire line.  When  operations  are  resumed  an- 
other year  the  crews  will  liegin  at  Deering 
Junction  and  come  north.  Rails  will  be  laid 
and  trolley  wire  hung  ten  miles  to  the  gravel 
pit  on  Morrison  hill.  Then  while  the  grading 
crews  are  completing  their  work  to  where 
the  construction  was  suspended  the  li.illastmg 
crews  will  bo  working  between  Morrison  Hill 
and  Deering  Junction.  After  filling  in  this 
gap  the  graders  will  be  taken  to  the  ,\ul>urn 
end  of  the  line,  while  the  ballasters  will  push 
ahead  as  fast  as  possible  over  the  grading 
done  this  year.  Forty  thousand  ties  and  the 
necessary  poles  for  the  first  ten  miles  will 
be  delivered  at  Deering  Junction  and  dis- 
tributed along  the  way. 


Maryland. 

The  Cumberland  Valley  R.  R.,  M.  C.  Ken- 
nedy, General  Superintendent,  Chambersburg, 
Pa.,  has  had  engineers  in  the  held  running 
lines  between  Hagerstown,  Md.,  and  the  Poto- 
mac river.  Several  surveys  have  been  made 
on  both  sides  of  the  present  track,  the  object 
being,  it  is  understood,  to  get  a  lower-grade 
line  to  the  Potomac  to  facilitate  the  handling 
of  freight.  There  is  a  heavy  grade  from  the 
river  to  Halfway  and  another  from  Halfway 
to  a  point  near  Hagerstown.  One  of  the 
routes  for  the  proposed  new  line  cuts  through 
the  eastern  section  of  Halfway,  crossing  the 
Williamsport  turnpike  at  Snook's  store  and 
through  the  Hebrew  Cemetery;  thence  west- 
ward, diverging  to  the  north  and  striking  the 
ri\er  at  a  point  some  distance  above  the 
company's  bridge  over  the  Potomac.  It  is 
said  that  if  the  new  line  is  built  a  new  bridge 
will  have  to  be  erected  over  the  Potomac. 

Massachusetts. 

The  New  York,  New  Haven  &  Hartford 
R.  R.  has  purchased  a  tract  of  land  alongside 
of  the  Parker  mill  railroad  station  in  Warren. 
Additional  land  is  to  be  purchased  in  the  vi- 
cinity for  the  purpose  of  making  extensive 
improvements  in  connection  with  the  double- 
track  .system,  work  on  which  is  now  well 
under  way  between  Fall  River  and  Warren. 

.•Ml  plans  for  the  construction  of  the  four 
tracks  through  Lynn,  Mass.,  by  the  Boston  & 
Maine  R.  R.  have  been  filed  with  Charles  S. 
Mellen,  president  of  ,  the  company  and  the 
Board  of  Directors.  Nothing  del'inite  has  as 
yet  been  decided  upon. 

Michigan. 

.A,  mortgage  for  $2."i0.uiiii  has  lieen  filed  by 
Jerry  Boynton,  Grand  Rapids.  Mich.,  as  Pres- 
ident of  the  Grand  Rapids  Electric  Co.  The 
mortgage  covers  the  right  of  way  of  a  line 
in  Gladwin,  Kent,  Montcalm,  Isabella,  Clare 
and  Ottawa  counties,  and  one  to  be  built  in 
.\llegan.  Kalamazoo,  Barry,  Calhoun,  Branch 
and  Hillsdale  counties,  starting  at  Grand 
Haven. 

Minnesota. 

The  Duluth  Street  Ry.  Co..  Duluth,  Minn., 
is  reported  to  have  plans  well  along  for  an 
extension  to  New  Duluth  and  ultimately  to 
Fond  du   Lac. 

Wick  O'Connell  &  Co.,  Houghton,  :\Iich., 
are  making  good  progress  with  their  contract 
for  constructing  the  Canadian  Northern  tun- 
nel near  Duluth.  .A  short  time  ago  the 
railroad  engineers  changed  their  plans  for  one 
of  the  approaches  to  the  tunnel  and  a  cut  100 
ft.  long  and  14  ft.  deep  will  have  to  be  made 
to  accord  with  this  change.  This  delays  the 
actual  tunnel  boring  considerably.  It  had  been 
hoped  to  get  at  the  face  of  the  rock  to  be 
tunneled  before  winter  set  in,  but  the  change 
makes  this  impossible  and  much  work  will  vet 
have  to  be  done  in  the  open  air  before  the 
gangs  can  work  in  the  shelter  of  the  rock. 

Erick  Ericksen,  a  sub  contractor  on  the 
Canadian  Northern  R.  R.  work,  has  moved 
his  camp  from  West  Duluth  to  Spirit  Lake. 

Right  of  way  agent,  William  L.  Seism,  of 
the  Twin  City  &  Lake  Superior  Ry.  Co.,  Min- 
neapolis, Minn.,  has  been  working  in  the 
vicinity  of  Pine  City,  Minn.,  negotiating  for 
right  of   way  through   that  place. 

The  International  Bridge  &  Transfer  Co., 
according  to  advices  from  Big  Falls,  Minn., 
has  under  construction  a  railroad  south  from 
that  village  for  the  transportation  of  lumber. 
It  is  believed  that  it  will  become  a  part  of  the 
Soo  Ry.  System. 

Tracklaying  on  the  Canadian  Northern  rail- 
road extension  from  Virginia  to  Duluth,  Minn., 
is  under  way,  the  work  being  done  by  the 
Walsh  Construction  Co.,  Davenport,  la.  It 
is  expected  that  2.5  miles  of  steel  can  be  in- 
.  stalled  this  year.  The  general  contractors  for 
the  work  are  Foley,  Welch  &  Stewart,  St. 
Paul,  Minn. 

The  Canadian  Northern  Ry.  is  reported  to 
be  planning  to  purchase  the  Backus-Brooks 
R.  R.,  which  was  built  out  of  International 
Falls  down  the  river.  It  is  said  that  the  pur- 
pose of  the   Canadian   Northern   is  to  e-xtend 


the  line  to  Beaudette  and  avoid  the  (iO-mile 
run  through  Canada  on  all  freight  destined 
for  Duluth  and  intermediate  points.  The  dis- 
tance from  Loman  to  Beaudette  is  about  45 
miles. 

The  Nortlurn  Minnesota  Ry.  Co.  is  being 
organized  for  the  purpose  of  building  a  new 
line  in  Northern  Minnesota.  The  main  line 
will  be  from  Cussoii,  a  station  on  the  main 
line  of  the  Duluth,  Rainy  Lake  and  Winnipeg 
line  of  the  Canadian  Northern,  47  miles  north 
of  Virginia  to  Crane  Lake.  Edward  Hines,  of 
the  Edward  Hines  Lumber  Co..  Chicago,  111., 
is  President. 

The  St.  Paul  Railway  Promotion  Co.  has 
completed  surveys  for  its  projected  electric 
line  between  St.  Paul  and  Mankato  as  far 
as  West  St.  Paul,  and  the  field  engineering 
work  has  been  about  completed  for  the  winter. 
It  is  hoped  to  begin  construction  work  in  the 
spring.  Kay  Alexander,  Metropolitan  Bldg., 
St.    Paul.   Minn.,   is   Chief   Engineer. 

Duluth   and   the   Ranges. 

BY    TETER   E.     .\1E.\GHER. 

Mr.  H.  C.  Hansen,  member  of  the  contract- 
ing firm  of  Winston  Dear  Co.,  and  General 
Superintendent  for  their  work  on  the  Iron 
Range,  was  a  caller  here  at  this  office  a  tew 
days  ago.  They  are  very  busy  at  the  present 
time.  One  of  their  contracts  which  they  have 
on  the  Range  is  for  stripping  about  8,000,000 
yards  of  overburden  from  an  iron  mine.  Their 
work  is  progressing  very  nicely  on  this  con- 
tract. The  equipment  they  are  using  at  the 
present  time  consists  of  r25,  12-yd.  Western 
air  dump  cars,  three  Bucyrus  steam  shovels, 
two  American  and  two  Baldwin  GO-ton  loco- 
motives. They  also  have  one  or  two  other 
contracts  under  way  at  the  present  time,  but 
are  using  narrow  gage  plants  on  those.  They 
expect  to  work  both  night  and  day  shift 
throughout  the  coming  winter. 

Mr.  F.  R.  Jones,  of  Jones  Brothers,  Colum- 
bus, O.,  came  in  to  see  us  last  week.  They  are 
very  busy  at  the  present  time,  having  a  great 
deal  of  work.  They  have  some  very  good 
work  that  they  wish  to  sublet.  .\ny  contractors 
interested  in  the  same,  by  writing  Jones 
Brothers,  Columbus,  O.,  will  receive  full  in- 
formation. 

Edward  Hingston,  traveling  representative 
of  the  Bucyrus  Co.,  was  here  for  a  few  days 
last  week.  He  reported  business  very  good, 
and  that  his  firm  was  selling  quite  a  number 
of  steam  shovels. 

Mr.  J.  L.  Williamson,  sub-contractor  for 
Dale  &  Bumgardner,  came  into  see  us  last 
week,  and  went  away  with  a  large  crew  of 
foreigners  to  use  on  his  work.  Dale  &  Bum- 
gardner have  closed  down  all  of  their  steam 
shovel  work,  but  have  some  team  work  to 
finish,  and  Mr.  Williamson  is  doing  the  same. 

Mr.  Melvin  Pattison,  General  Manager^of 
Sales  for  the  Brown  Hoisting  Machinery  Co., 
Cleveland,  O.,  spent  a  couple  of  days  with  us 
here  recently.  They  have  just  about  com- 
pleted their  'contract  of  building  a  $1,000,000 
coal  dock  here  for  the  Pittsburg  Coal  Co.  We 
enjoyed  our  visit  with  Mr.  Pattison  very 
much,  and  trust  that  he  will  again  be  here  in 
the  very  near  future. 

Mr.  J.  A.  Brandenberg,  railroad  contractor, 
was  a  caller  at  this  office  last  week  He  has 
some  team  work  on  the  Canadian  Northern 
Ry.  near  Duluth. 

•Mr.  G.  .\.  Sill,  representing  the  United  & 
Globe  Rubber  Manufacturing  Co.,  of  Trentori, 
N.  J.,  was  a  caller  last  week  looking  up  busi- 
ness in  his  line. 

Mr.  Andrew  Porter,  of  the  contracting  firm 
of  Porter  Brothers,  spent  a  few  days  in  our 
city  last  week,  and  left  for  his  home  at  Spo- 
kane, Wash. 

Carl  Hall  &  Co.  were  awarded  a  contract 
by  the  Great  Northern  Railway  Co.  for  about 
7.!),000  yds.  of  earth  excavating  on  the  Great 
Northern  R.  R.,  near  Grand  Rapids,  Mmn., 
work  to  be  started  immediately. 

Contractors  and  others,  when  in  this  vicin- 
ity, are  cordially  invited  to  make  the  offices  of 
Peter  E.  Meagher,  40ft  West  Michigan  St.,  Du- 
luth,  Minn.,   their  headquarters. 
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Missouri. 


Tlio  -St.  Louis,  Montcsano  &  Southern  Ry., 
originally  capitalized  at  $4,000,000,  and  whose 
actual  investment  is  said  to  approximate 
$loO,000.  has  been  sold  by  the  Sheriff  of  St. 
Louis  County  to  John  O'Laughlin,  of  St. 
Louis,  for  $3,200  on  a  third  deed  of  trust.  Mr. 
O'Laughlin  is  said  to  be  acting  for  a  syndicate, 
and  the  general  supposition  is  that  he  is  rep- 
resenting the  stockholders.  The  object,  as 
understood  in  St.  Louis  County,  is  to  reorgan- 
ize the  company  and  complete  the  line.  Sev- 
eral projects  are  under  way  for  constructing 
an  interurban  electric  railway  from  St.  Louis 
to  Farmington  and  Illmo.  The  Montesano  line 
could  become  a  part  of  one  of  them,  or  it 
could  be  built  as  a  distinct  enterprise.  The 
company  has  1.5  miles  of  track,  and  it  has  a 
power  house  on  the  Lemay  Ferry  road.  It  has 
right-of-way  on  the  Lema\-  Ferry  road  from 
the  St.  Louis  city  limits  to  Montesano. 

Jos.  Pope.  Jefferson  City,  Mo.,  has  a  sub- 
contract for  the  construction  of  the  new  street 
car  line  in  Jefferson  City,  noted  in  our  last 
issue.  Waddell  &  Harrington,  Kansas  City, 
Mo.,  are  the  engineers. 

The  Commercial  Club  of  Butler,  Mo.,  has 
appointed  a  committee,  of  which  S.  W.  Dooley 
is  Chairman,  to  raise  $"2.5.000  for  getting  an 
electric  railway  through  Butler. 

The  Heinz-Young  Construction  Co.,  602  Roe 
Bldg.,  St.  Louis.  Mo.,  as  previously  noted  in 
these  columns,  has  been  awarded  the  con- 
tract for  constructing  the  road  of  the  Mexico, 
Santa  Fe  &  Perry  Traction  Co.,  from  Mexico, 
Mo.,  to  Columbia  and  Fulton.  Mo.  The  earth 
excavation  will  be  quite  light  and  there  will 
be  only  a  small  amount  of  rock  excavation. 
Three  or  four  small  bridges,  none  over  7.5  ft., 
,vil!  be  required.  There  will  also  be  about 
100  yds.  of  trestle  work,  and  some  concrete 
,vork  and  culverts.  None  of  the  work  is  to 
le  sublet.  The  construction  company  is  in  the 
narket  for  tools,  supplies,  equipment,  etc. 

St.  Louis  Items. 

I      ,,,  EY    A.    D.    KOENIC. 

President  William  K.  Kavanaugh  and  all 
Dther  officers  of  the  Lake-to-the-Gulf  Deep 
Waterways  Association,  are  heartily  pleased 
.vith  the  results  of  the  fifth  annual  conven- 
ion  which  ended  Saturday  night.  Many 
3f  the  delegates  departed  for  their  homes 
vvithin  a  few  hours  after  adjournment.  They 
vvere  as  unanimous  in  their  praise  of  St. 
Louis  hospitality  as  of  the  beneficial  results 
if  the  annual  gathering  of  the  organization. 

Officers  of  the  East  Side  Levee  and  San- 
tary  District,  East  St.  Louis,  111.,  who  are 
building  a  system  of  levees  and  canals  to 
irotect  East  St.  Louis  and  all  of  the  East 
Side  from  high  water,  have  announced  that 
)ids  w-ill  be  opened  Jan.  9  for  the  work  of 
juilding  four  highway  bridges  over  the  di- 
-ersion  channel,  which  is  now  being  dug  to 
livert  the  water  of  Cahokia  Creek  into  the 
Mississippi  River.  These  four  bridges  will 
ake  the  place  of  the  highways  destroyed 
)y  the  digging  of  the  channel  and  will  be 
)uilt  at  the  St.  Louis  and  Alton  road,  the 
jrolmes  road,  the  Poag  road  and  the 
.Vanda  road.  Each  of  the  bridges  will  be 
'7<l  ft.  long.  The  main  span  of  each  will  be 
50  ft.  long  and  there  will  be  two  other 
pans  of  60  ft.,  making  three  spans  to  each 
)ridge.  The  estimated  cost  of  the  four 
iridges  is  $45,000.  The  bridges  will  be  of 
•teel.  The  roadway  of  the  St.  Louis-Alton 
.iridge  will  be  24  ft.  wide;  that  of  the 
.Vanda  bridge  20  ft.  wide,  and  the  Poag  and 
jrolmes  bridges  each  will  be  16  ft.  wide. 
.Vhen  these  four  bridges  are  completed,  the 
vork  of  preparing  for  the  construction  of 
ive  railroad  bridges  will  be  begun.  The  di- 
t'ersion  channel-  will  be  4j/i  miles  long  and 
i^SO  ft.  wide.  It  will  divert  the  waters  of 
he  Cahokia  from  north  and  south  to  due 
vest,  emptying  in  the  river.  About  100,000 
u.  yds.  of  dirt  have  been  taken  out  of  the 
hannel  and  the  Levee  Commissioners  be- 
ieve  this  part  of  the  w-ork  will  be  finished 
ly  May  21.  The  entire  work  of  the  com- 
nission   will   amount   tn   approximately  $6.- 


500,000.  The  members  of  the  commission 
are  Henry  D.  Sexton,  G.  Locke  Tarlton. 
C.  L.  Gray,  C.  T.  Jones  and  Thomas  F. 
Leyden. 

The  House  of  Delegates  last  week  unani- 
mously killed  the  proposed  bill  to  lease  the. 
Water  Works  Railway  to  the  Baden  Trac- 
tion Co.,  introduced  simultaneously  in  both 
houses  recently.  The  Railroad  Committee 
of  the  House,  headed  by  E.  J.  Russell,  re- 
ported the  bill  adversely,  and  Delegate 
Eigel.  another  member  of  the  committee, 
moved  to  suspend  the  rules  and  immedi- 
ately file  the  bill.  There  were  no  votes 
against  his  motion.  While  a  similar  bill  is 
still  pending  in  the  council,  the  proposition 
of  the  Baden  Traction  Co.  to  lease  the  rail- 
road is  dead  for  at  least  the  balance  of  this 
season.  Even  if  the  council  should  pass  the 
measure,  which  is  not  improbable,  it  would 
not  even  be  considered  in  the  House.  The 
bill  was  introduced  at  the  request  of  Henry 
Cornet,  a  real  estate  man,  and  proposes  to 
lease  the  road  for  ninety-nine  years  to  the 
company,  composed  of  Cornet  and  four  or 
five  other  St.  Louisans. 

Work  has  been  practically  stopped  for 
the  w'inter  on  the  free  bridge  piers,  now 
nearing  completion,  because  of  the  cold 
weather.  President  !Maxime  Rebcr  of  the 
Board  of  Public  Improvements,  issued  an 
order  that  no  work  is  to  be  done  on  the 
piers  on  any  day  which  begins  with  a  tem- 
perature of  7  degrees  below  freezing  un- 
less there  is  a  likelihood  of  an  immediate 
rise  in  temperature.  This  is  expected  to 
eliminate  about  all  the  days  between  now 
and  March,  with  just  about  enough  excep- 
tions to  allow  the  contractors  to  init  the 
one  remaining' pier  above  any  probable  rise 
in  the  river.  The  purpose  of  stopping  work 
is  to  prevent  possible  bad  setting  of  con- 
crete in  the  piers.  With  the  exception  of 
the  outer  rim  of  the  piers  they  are  built  en- 
tirely of  concrete  and  the  temperature  con- 
ditions affect  concrete  before  it  hardens  to 
such  an  extent  that  should  the  pier  be  built 
in  freezing  weather  it  might  crack  and  dam- 
age the  bridge.  One  of  the  piers  is  com- 
pleted, however,  and  two  more  are  above 
anj'  probable  water  stage.  Only  one  needs 
to  be  hurried  and  there  is  not  likely  to  be 
any  important  rise  in  the  river  until  next 
spring.  Some  of  the  steel  for  the  bridge 
has  been  placed  on  the  ground  and  every- 
thing is  being  put  in  readiness  to  rush  the 
superstructure  work  next  summer.  No  steel 
will  be  placed  this  winter,  however,  even  if 
the  piers  were  entirely  completed,  and  the 
only  effort  to  be  made  on  the  piers  is  to 
keep  them  above  water  and  finish  them  in 
time  to  take  advantage  of  the  first  suitable 
weather  next  spring  for  the  steel  work. 
Work  has  also  been  postponed  until  spring 
on  the  proposed  Compton  avenue  viaduct. 
!Mr.  Reber  says  permission  will  not  now  be 
granted  for  the  breaking  of  ground  for  that 
structure  until  the  winter  is  over,  because 
but  a  few  weeks'  w'ork  could  be  done  and  a 
start  would  close  the  crossing  to  150  ve- 
hicles a  day  all  winter. 

Burke  &  Joseph,  Fort  Smith.  Ark.,  have 
sub-let  their  work  on  the  Kansas  City 
Southern  to  the  following  contractors:  J. 
J.  Mc.\dams.  Peters  Brothers.  H.  W.  Kolk- 
nieyer,  E.  C.  Caldwell,  Benn  Tally,  .Ma- 
honey  &  Mclnerney,  Pat  Madden,  B.  B. 
Gager,  J.  B.  Dorris  &  Co.  In  addition  to 
the  above  they  are  operating  two  steam 
shovels  of  their  own,  also  a  team  and  rock 
camp.  The  work  is  located  near  Marble 
City,  Okla.;  Gans,  Okla.;  DeQueen,  Ark., 
and  Horatia,  Ark. 

L.  J.  Smith  of  the  L.  J.  Smith  Construc- 
tion Co.  spent  a  day  with  us  last  week. 
Mr.  Smith  reports  having  a  prosperous  year. 
Also  that  the  new  locomotive  and  machine 
shops  that  he  bought  in  Kansas  City  a 
couple  of  weeks  ago  is  doing  a  nice  busi- 
ness. 

The  North  Alabama  Construction  Co.  has 
shipped  in  its  outfit  from  the  south  and 
moved  same  onto  S.  H.  R.  Robinson's  ditch 
work  across  the  river  from  here. 


Montana. 

A  considerable  amount  of  new  railroad  con- 
struction work  for  Montana  is  proposed  for 
next  season,  as  has  been  noted  at  various  times 
m  these  columns.  The  following  summary 
(jf  some  of  the  larger  work  may  be  of  in- 
terest :  The  Northern  Pacific  will  complete 
the  work  on  the  Glendive-Helena  cutoff, 
which  at  present  is  in  the  cmln  ro.  The 
surveys  for  this  road  were  made,  but  actual 
construction  was  not  begun  on  account  of  the 
stringency  of  the  money  market.  The  pro- 
|K)sed  route  will  decrease  the  distance  from 
St.  Paul  approximately  85  miles.  The  cutoff 
will  furnish  the  Northern  Pacific  with  a  much 
easier  grade  than  it  has  at  present  and  will 
tap  a  section  of  the  country  that  is  now  with- 
out railway  facilities.  The  definite  announce- 
ment of  the  proposed  completion  of  this  work 
was  made  at  Miles  City  by  President  Howard 
Elliott  of  the  Northern  Pacific  while  en  route 
to  the  Spokane  apple  show.  Another  road 
that  will  be  built  next  year  will  be  a  cutoff 
on  the  Great  Northern  from  Mandan  via  Lcw- 
istown,  to  a  point  on  the  Billings  &  Northern. 
Actual  construction  work  was  begun  on  this 
line,  but  was  discontinued  during  the  depres- 
sion of  the  money  market.  The  means  for  the 
building  of  this  road  have  now  been  raised 
and  President  J.  J.  Hill  of  the  Great  Northern 
has  issued  a  statement  that  the  work  will  be 
commenced  as  .soon  as  the  ground  thaws  in 
the  spring.  This  route  will  shorten  the  Great 
Northern  line  to  the  coast  almost  100  miles. 
The  Big  Blackfoot  Ry.  Co.  will  probably  re- 
sume its  building  operations  up  the  Blackfoot. 
as  the  work  has  been  carried  along  too  far  to 
be  dropped  at  this  stage.  Grading  has  been 
done  along  nearly  the  whole  line  and  the 
stretch  between  Bonner  and  Potomac  is  almost 
completed.  The  bridee  across  the  Blackfoot 
has  been  built  and  considerable  money  ex- 
pended. 

Nebraska. 
The  Omaha  &  Western  Iowa  Traction  Co., 
.1901  North  18th  St.,  Omaha,  Neb.,  will  within 
the  next  60  days  be  in  the  market  for  all  ma- 
terial in  connection  with  the  building  of  its 
projected  90-mile  electric  railway.  This  road 
is  to  extend  from  Sioux  City  to  Council  Bluffs 
and  Omaha,  its  route  including  the  following 
towns  of  Iowa :  Salix,  Sargents  Bluffs,  Sloan. 
Whiting,  Onawa.  Blenco.  Little  Sioux,  River 
Sioux,  Mondamin,  Modale.  Missouri  V^alley. 
Kramer,  Murrays,  Frazier  Station,  Honey 
Creek.  Reels,  Crescent  Gty  and  Four  Corners. 

Nevada. 

The  Nevada  Copper  Belt  R.  R.  Co.,  W.  C. 
Orem.  President.  Salt  Lake  City,  Utah,  has 
completed  financial  arrangements  for  finishing  " 
its  extension  from  Wabuska  to  the  Mason  Val- 
ley smelter  site,  and  to  Mason,  Nev.,  and  on 
to  the  Nevada  Douglas  properties  in  Smith 
Valley.  The  line  to  the  smelter  site  is  com- 
pleted, and  the  line  to  Mason  Valley  is  done 
and  in  successful  operation,  and  the  road  for 
practically  two  miles  south  of  Mason  is  laid. 
Much  of  the  grading  for  the  line  has  been 
done  already  into  Smith  Valley,  and  not  to 
exceed  seven  miles  of  grading  remains  unfin- 
ished to  the  Nevada  Douglas.  This  unfinished 
portion  follows  the  foothills  from  the  pass, 
and  it  will  be  the  easiest  part  of  the  line  to 
build. 

New  Jersey. 

The  Central  R.  R.  of  New  Jersey  has  plans 
for  the  construction  of  new  car  shops  to  be 
built  at  Red  Bank  to  do  the  work  that  is  now- 
being  done  at  I..akehurst  and  South  Lake- 
wood.  The  cost  of  the  improvement  is  es- 
timated at  $.500,000. 

The  Millville,  Tuckahoe  &  Ocean  City  R.  R. 
Co.,  recently  incorporated,  is  reported  to  have 
secured  the  right  of  way  for  a  projected  line 
from  Ocean  City  to  Millville.  The  company 
is  said  to  have  acquired  the  street  railway  at 
Ocean  City,  and  is  planning  to  reach  Millville 
by  way  of  the  turnpike  at  34th  St.  The  cars 
of  the  company  will  be  run  by  Edison  storage 
batteries.  W.  Scott  Hand,  Ocean  City,  N.  J., 
is  President. 

The  State  Public  Utilities  Commission  has 
approved  the  application  of  the  Wildwood  & 
Delaware  Bay  Short  Line  R.  R.  Co.,  of  Wild- 
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wood,  N,  J.,  for  the  privilege  of  issuing  bonds 
and  for  the  right  to  construct  a  new  railroad 
to  Wildwood.  The  proposed  road  will  extend 
out  Oak  Ave.  across  the  Wildwood  extension 
tract  by  bridge  across  the  inland  waterway  and 
on  across  the  meadow  ground  and  the  main 
land  to  the  Cape  May  branch  of  the  Reading 
Railroad.  Construction  of  the  road  will  be 
started  in  a  few  days. 

New  Mexico. 

Proposition  has  been  made  to  the  Railroad 
Committee  of  the  Commercial  Club  of  Ros- 
well,  N.  Mex.,  by  Col.  Fred  A.  Beall,  of  New 
York,  for  building  a  new  railroad  out  of 
Roswell.  He  oft'ers  to  build  from  Roswell 
first  to  Fort  Worth. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
reported  to  have  definitely  decided  to  construct 
an  extension  of  its  line  from  Tucumcari  to 
ivnowles,  N.  Mex.  It  is  said  that  more  than 
$500,000  has  been  subscribed  in  aid  of  con- 
struction of  the  line  through  tlie  upper  plains 
country. 

New  York 

At  a  meeting  held  to  consider  the  applica- 
tion of  the  New  York  Dock  Co.,  New  York, 
for  permission  to  construct  and  operate  a  rail- 
road line  along  the  water  front,  subject  to  the 
Inter-State  Commerce  Conunission  and  the 
Public  Service  Commission,  the  Manufactur- 
ers' Association  was  strongly  in  favor  of  the 
project,  but  recommended  restrictions  in  re- 
gard to  the  location  of  the  wharves,  etc. 

North  Carolina. 

I  he  last  rail  was  laid  and  the  last  spike 
driven  on  the  Winston-Salem  Southbound  R. 
R.  on  Nov.  23.  The  new  road  runs  from 
Winston- Salem  to  Wadesboro,  a  distance  of  93 
miles,  and  will  be  operated  by  the  Atlantic 
Coast  Line,  which  owns  a  half  interest  in  the 
enterprise,  the  other  half  belonging  to  the 
Norfolk  &.  Western. 

Ohio. 

The  County  Commissioners  at  Lima,  O., 
have  granted  the  Ohio  Electric  Ry.  Co.,  Cin- 
cinnati, O.,  a  right  of  way  for  double  trackage 
through  a  mile  strip  to  be  used  to  reach  the 
new  Gramm  motor  w-orks  and  steel  foundries 
at  Lima.  The  extension  will  cost  about  $1.5,- 
000  and  work  has  already  been  started. 

The  Chamber  of  Commerce  of  Hamilton 
has  taken  up  the  proposition  of  the  extension 
of  the  Indianapolis  &  Connersville  Traction 
Line  to  Hamilton,  connecting  with  the  Indiana 
road  at  Liberty,  Ind.  The  company  is  con- 
templating making  Harrison,  O.,  its  terminal 
at  present. 

The  Buckeye  Lake  Railway  Terminal  & 
Transportation  Co.  has  been  incorporated  with 
a  capital  stock  of  $15,000.  The  incorporators 
are :  A.  E.  Boone;  H.  A.  Axline,  J.  L.  Holden, 
Julius  Hollinger  and  Lawrence  Kilner,  of 
Columbus.  The  company  proposes  to  build  a 
line  from  Columbus  to  Zanesville  through  Mil- 
lersport,  and  to  build  a  terminal  station  at 
Buckeye  Lake. 

The  Norfolk  &  Western  Ry.  is  preparing  to 
shortly  begin  double  tracking  through  Chilli- 
cothe.  The  City  Council  has  passed  ordin- 
ances  granting   rights   of  way. 

The  City  Engineer  of  Youngstown,  O.,  is 
preparing  plans  for  the  lowering  of  the  Erie 
railroad  tracks  from  Watt  St.  to  West  Lakes 
crossing.  This  will  do  away  with  most  of 
the  dangerous  grade  crossings  in  the  city. 

The  Union  Depot  Co.,  of  Columbus,  is  now 
having  plans  drawn  for  an  extension  of  its 
depot.  It  is  planned  to  extend  the  sheds  and 
take  in  four  additional  tracks. 

The  Defiance  Interurljan  Ry.  Co.,  which 
projects  a  102  mile  line  from  Fort  Wayne  to 
Toledo,  has  secured  the  capital  for  prelimi- 
nary work,  and  surveys  for  the  proposed  line 
are  now  under  way.  Construction  contracts 
will  be  let  next  year.  K.  V.  Haymaker,  Defi- 
ance, Ohio,  is  President,  and  the  W.  II.  .Schott 
Co.,  Chicago,  III,  is  Chief  Engineer. 

Oklahoma. 

Thf  Oklahoma  Union  Traction  Co.,  of  Tul- 
sa, wnich  recently  let  contracts  for  an  inter- 
ujban  line  to  Sapnipa.  is  also  to  extend  its 
city  line  at  Tulsa,  making  a  loop  in  the  busi- 
ness   district. 


Advices  from  Carmen,  Okla.,  state  that 
bonds  in  the  sum  of  $7,000,000  have  been 
Hoated  to  furnish  money  for  the  construction 
of  the  proposed  St.  Louis.  Bartlesville  &  Pa- 
cific Ry.  The  proposed  line,  if  constructed 
according  to  present  intentions,  will  run  from 
Webb  City,  Mo.,  to  Carmen,  entering  Okla- 
homa near  Miami  and  going  from  that  town 
directly  west  to  Carmen.  It  is  stated  that 
Bartlesville  probably  will  be  made  a  division 
point,  and  that  the  general  headquarters  of  the 
company  and  the  railway  shops  will  be  placed 
there. 

The  double  track  of  the  Missouri,  Kansas 
&  Texas  has  been  completed  from  Durant 
north  to  Atoka  and  was  opened  for  traffic 
Nov.  19. 

Construction  work  on  the  Cherryvale,  Ok- 
lahoma &  Texas  Ry.  Co.,  according  to  a  re- 
ported statement  of  George  Masters,  of  Perry, 
Okla,,  a  director,  will  be  continued  during  the 
winter  months  across  Oklahoma  southeast  into 
.\rkansas,  coming  from  Cherryvale,  Ka'n., 
south  to  Bartlesville,  and  thence  southeast 
through  Nowata  and  Muskogee.  The  other 
line  to  he  constructed  runs  sovithwest  from 
Cherryvale  through  Pawhuska  and  Perry  to 
Guthrie  and  Geary  on  the  Rock  Island  line 
to   .^marillo,   Tex, 

R.  L.  Robertson  of  Duncan,  head  of  the 
proposed  Ardmore  &  Lawton  R.  R.  has  been 
in  Philadelphia  for  the  purpose  of  arranging 
for  the  construction.  The  road  from  Ard- 
more via  Duncan  to  Lawton,  an  air  line  of 
60  miles,  would  penetrate  a  country  not 
touched   now  by  an   east-and-west   line. 

Engineers  of  the  Clinton,  Oklahoma  &  West- 
ern R.  R.  have  completed  surveys  for  the  line 
from  Shattuck  to  Butler,  and  will  start  work 
on  another  line  from  Butler  into  a  point  in 
Texas,  probably  Canadian  City.  Guy  V.  Mc- 
Clure,    Clinton,   Okla.,   is   Chief   Engineer. 

A  party  of  officials  of  the  Midland  Valley 
R.  R.,  according  to  information  received  from 
Tulsa,  Okla..  recently  visited  that  city  with  a 
view  of  securing  financial  aid  to  build  the 
extension  from  Arkansas  City  to  McPherson, 
where  a  connection  will  be  made  with  the 
LTnion  Pacific  thus  placing  Tulsa  on  a  through 
line  from  Seattle  to  New  Orleans,  La.  E.  M. 
Alvord,  Muskogee,  Okla.,  is  General  Manager 
of  the   railroad. 

The  last  portion  of  the  necessary  right  of 
way  for  the  new  belt  line  in  Oklahoma  City. 
Okla.,  has,  according  to  information  received 
from  that  place,  been  secured.  It  is  planned 
l)y  the  company  to  connect  the  packing  plants 
and  stock  yards  with  the  various  railroads. 
The  grading  has  been  completed  from  the 
stockyards  to  a  point  Vi  mile  southeast  of  the 
junction  of  the  Frisco  and  Santa  Fe  main 
lines. 

A  letter  received  recently  from  Garvin. 
Okla..  states  that  the  Choctaw  Lumber  & 
Veneer  Co.  is  taking  up  the  steel  on  the  last 
spur  of  the  Red  River  long  road  and  is  using 
the  material  for  the  construction  of  the  new- 
railroad  to  Little  River  north  of  Garvin. 

The  Red  River  Valley  &  Texas  R.  R.  Co. 
is  reported  to  have  awarded  the  contract  for 
constructing  its  line  to  a  New  York  company. 
This  company,  it  is  said,  will  place  its  en- 
gineers in  the  field  about  Jan.  1.  The  rail- 
road, as  proposed,  is  to  extend  from  Ardmore, 
Okla.,  to  Chillicothe,  Tex.  F.  L.  Mercer, 
W' alter,   Okla,,   is   President 

Oregon. 

The  United  Rys.  Co..  Portland,  Ore.,  has 
placed  in  operation  its  line  between  Burling- 
ton and  Banks,  13  miles.  The  motive  power 
will  be  steam  for  the  present.'  However, 
early  next  year  the  line  will  have  been  elec- 
trified from  Portland  to  Banks. 

Engineers  of  the  Nevada-California-Oregon 
Ry.  have  been  running  preliminary  surveys 
on  the  w-est  side  of  Goose  Lake,  in  order  to 
make  estimates  wdiich  will  enable  a  decision 
as  to  which  side  of  the  lake  the  proposed  ex- 
^.ension  from  Alturas  to  Lake  View  will  run 
The  directors  of  the  road  have  made  an  ap- 
propriation for  this  extension  and  the  work 
will  be  rushed.  Construction  work  is  already 
under  way,  and  it  is  said  that  contracts  for 
40  additional  miles  will  be  let  shortly.  Geo. 
S.  Oliver,  Reno,  Nev.,  is  Chief  Engineer. 


At  the  recent  convention  of  the  Oregon 
Development  League  at  Salem,  Ore.,  the  fol- 
lowing statement,  according  to  press  reports, 
was  made  by  Theo.  B.  Wilcox,  P'resident  of 
the  League :  "Last  June,  James  J.  Hill,  the 
empire  builder  of  the  Northwest,  gave  me  his 
word  that  he  would  not  only  invade  the  ter- 
ritory of  the  Harriman  system,  known  as  the 
state  of  Oregon,  but  gave  me  permission  to 
cjuote  him.  'I'he  exact  words  used  by  Mr. 
Hill  were:  "More  miles  of  railroad  will  be 
built  in  Oregon  during  the  next  five  years  than 
any  state  in  the  union  except  Montana.  I 
would  have  done  it  before  if  I  had  got  the 
money  together." 

Advices  from  The  Dalles,  Ore.,  state  that 
construction  work  on  the  Portage  Ry.  has 
reached  its  western  extremity  of  the  right  of 
way  and  within  a  short  time  all  the  steel  will 
1)e  laid.  The  bulkheading  and  riprapping  is 
nearly  completed  and  teams  are  busy  dredging 
out  along  the  river  side  so  that  boats  can  get 
up  to  the  wharf.  The  bulkheading,  which  was 
placed  next  to  the  river  along  the  western  end, 
at  the  place  where  the  current  will  strike  in 
high  water,  was  made  by  driving  piling.  40 
feet  long,  until  only  about  eight  feet  remained 
above  the  surface  of  the  ground.  To  this  pil- 
ing planks  three  inches  thick  were  spiked  and 
behind  this  was  filled  in  with  rock  and  heavy 
clay  which  was  tramped  down  until  it  was 
almost  as  solid  as  rock.  On  the  surface  of 
the  grade  rock  will  be  laid  with  heavy  clay, 
in  such  a  way  that  it  will  be  practically  im- 
possible for  it  to  wash  out  when  covered  by 
high  water. 

President  E.  E.  Lytle,  Pacific  Ry.  &  Naviga- 
tion Co.,  has  set  May  1,  1911,  as  the  date  for 
the  driving  of  the  golden  spike  and  formal 
openitig  of  the  new  line  from  Portland,  Ore., 
to  Tillamook.  The  work,  when  completed, 
will  represent  an  outlay  of  close  to  $4,200,000, 

The  long  standing  mystery  as  to  the  back- 
ers of  the  North  Coast  R.  R.  has  at  last  been 
solved,  according  to  newspaper  dispatches 
from  the  coast.  .According  to  these  reports 
the  North  Coast  was  an  original  Harriman 
enterprise.  Instead  of  having  been  an  inde- 
pendent movement  by  captialists  who  designed 
to  sell  the  constructed  road  and  surveys  to 
one  of  the  existing  transcontinental  lines,  it  is 
said  that  E.  H.  Harriman  originally  conceived 
the  idea  of  building  the  North  Coast  and 
financed  the  work  from  the  first.  Mr.  Harri- 
man's  plans,  it  is  said,  grew  out  of  the  disso- 
lution of  the  Northern  Securities  Co.  by  the 
courts  and  the  consequent  failure  of  the  mer- 
ger of  the  Northern  Pacific  and  Union  Pacific 
systems.  Believing  that  he  had  control  of  the 
Northern  Pacific,  Mr.  Harriman  thought  it 
lumecessary  to  occupy  the  north  bank  of  the 
Columbia  River,  but  with  the  dissolution  of 
the  Northern  Securities  Co.  he  found  he  had 
lost  control  of  the  Northern  Pacific  and  had 
permitted  Hill  to  get  in  ahead  of  him  on  the 
north  side  of  the  Columbia  River  gorge.  The 
attitude  of  high  officials  of  the  Harriman  lines 
in  the  West  indicated  that  even  they  knew 
nothing  concerning  the  interests  back  of  the 
North  Coast  until  recently.  Operations  of  the 
North  Coast  engineers  and  construction  camps 
were  watched  and  reported  on  by  Harriman's 
confidential  agents  as  closely  and  as  system- 
atically, it  is  said,  as  if  it  were  a  feared  rival. 

Construction  work  has  been  started  on  the 
street  railway  system  at  The  Dalles.  Frank 
P.  Phillips,  who  was  a  contractor  on  the  North 
Bank  road  a  few  years  ago,  has  the  contract 
for  the  construction  of  the  electric  road.' 

Pennsylvania. 

As  noted  ni  our  last  issue  the  Chambers- 
burg.  Greencastle  &  Waynesboro  Street  Ry. 
Co.  has  started  work  on  its  extension  from 
Pen  Mar  Park  to  Blue  Ridge  Summit.  John 
W.  Warehime  is  superintendent  in  charge  of 
the  work  from  Highfield  and  Baker  Sefton 
is  in  charge  of  the  work  near  Pen  Mar. 

The  State  Department  has  approved  the 
articles  of  merger  of  the  Scranton  and  Bing- 
hamton  R.  R.,  to  construct  and  operate  a 
line  from  Factorv'ville  to  the  New  York  and 
Pennsylvania  State  line  and  the  Montrose  & 
State  Line  R.  R.  to  construct  and  operate  a 
line  from  Montrose  to  the  State  line.  The 
former  company  has  a  capital  of  $500,000  and 
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a  oU  mile  line  and  will  take  over  the  Montrose 
■company,  which  has  a  capital  of  $30,000. 

The  Tuscarora  Valley  R.  R.,  N.  H.  Suloff. 
President.  Port  Royal,  Pa.,  will  shortly  begin 
work  on  an  extension  from  Blair's  Mills,  Pa., 
to  Cherry  Run,  \V.  Va.,  a  distance  of  ,")8  miles. 

An  ordinance  is  before  the  Borough  Coun- 
cil of  Chambersburg  to  permit  the  Cumberland 
\al!ey  R.  R.  Co.  to  build  a  high  line  through 
that  place.  The  cost  of  this  improvement  will 
be  $;3oO,00(i  to  $4')0,000. 

The  Eyre-Shoemaker  Contracting  Co.,  Ar- 
cade Bldg..  Philadelphia,  Pa.,  which  has  the 
contract  for  the  construction  of  the  new  Bal- 
timore &  Ohio  R.  R.  line  from  Somerset  to 
.■Vcosta.  tapping  the  Jenncr  coal  fields,  has 
commenced  work  of  laying  an  additional  track 
from  Rockwood  to  Somerset  over  a  new  right 
of  way  acquired  last  Summer.  The  new  prop- 
erty is  about  100  ft.  distant  from  the  present 
track  and  will  eliminate  several  heavy  curves. 

The  Connellsville  &  State  Line  R.  R.  is 
working  on  its  right  of  way  in  the  southern 
part  of  Somerset  County,  Pa.,  near  Meyers- 
<lal  and  Rockwood  and  other  towns. 

At  a  meeting  of  the  directors  of  the  newly 
organized  Pennsylvania  Southern  Railroad 
Co.,  the  survey  and  route  made  by  W.  P. 
■Coulter,  Punxsutawney.  Chief  Engineer,  were 
adopted.  As  proposed  the  line  will  run  from 
a  point  between  Heidrick  and  Holdcn  Sta- 
tions on  the  Pittsburg,  Summerville  &  Clarion 
R.  R,  to  Sutton  Station  on  the  J.  F.  &  C,  a 
distance  of  about  1  mile.  The  following  are 
the  officers  of  the  new  road  :  President.  G.  W. 
Megeath  of  Omaha,  Neb. :  Vice-President  and 
General  Manager,  H.  Buckingham  of  Clarion ; 
Secretary.  Theo.  L.  Wilson  of  Clarion;  Treas- 
urer. Joel  Thompkins  of  Clarion ;  Directors. 
Theo.  L.  \\'ilson  of  Clarion,  G.  W.  Megeath 
■of  Omaha,  W.  J.  Tames,  James  B.  Borland, 
•Charles  E.  Smith.  John  E.  Butler  and  James 
S.   Carmichael,  all  of  Franklin. 

The  following  contracts  for  street  grading 
work  hi  connection  with  the  elevation  of  the 
tracks  of  the  Port  Richmond  branch  of  the 
Philadelphia  &  Reading  Ry..  in  Philadelphia, 
have  been  awarded  by  that  city:  James  D. 
Dorney,  Philadelphia,  at  $284,3-20.  for  making 
a  depression  of  10  ft.  in  Frankford  and  Le- 
high Aves.  and  adjacent  streets  which  will 
pass  under  the  elevated  railroad  tracks : 
McXichol  Paving  &  Const. uction  Co..  19th 
and  Westmoreland  .\ve..  Philadelphia,  at 
$200,000,  for  changing  the  grade  of  Kensing- 
ton and  Lehigh  .\ves.  and  adjacent  streets. 

Tennessee. 

The  Tennessee  Rapid  Transit  Co.,  chartered 
last  summer,  is  now  making  plans  for  con- 
structing its  proposed  line  to  Lewisburg.  The 
company  also  proposes  to  build  a  line  to 
Springfield.  Clarksville  and  other  points.  This 
companv  was  chartered  bv  J.  ^I.  Grav,  Jr., 
Joe  Frink.  R.  T.  Wilson,  R.  L.  Burch,  J.  L. 
Parks,  Jr..  of  Franklin,  R.  M.  Wilson  and 
Perkins   Baxter. 

The  Louisville  &  Nasliville  R.  R.  has  for- 
mally approved  the  subway  ordinance  adopted 
by  the  City  Council  of  Memphis.  It  is  ex- 
pected that  the  Southern  Ry^  will  shortly  ap- 
prove the  plan,  as  will  the  St.  Louis  &  San 
Francisco.  The  ordinance  provides  for  the 
construction   of   eleven   subways. 

But  three  miles  of  the  double  tracking  on 
the  13  mile  spur  of  double  track  on  the 
Southern  Ry.  lines  between  Chattanooga  and 
Ooltewah  Junction  remain  to  be  placed  before 
the  entire  construction  work  is  completed.  The 
remaining  uncompleted  strip  is  between  Sum- 
mit and  Ooltewah  Junction  and  will  be  ready 
for  use  by  the  first  of  next  year.  Trains 
liave  been  running  for  several  weeks  on  ten 
miles  of  the  double  tracking  between  the  above 
points. 

The  St.  Louis  &  San  Francisco  is  reported 
to  have  secured  control  of  the  New  Orleans, 
Mobile  &  Chicago  Ry.,  formerly  the  Mobile. 
Jackson  &  Kansas  City.  It  is  said  that  the 
latter  road  will  be  extended  to  a  point  near 
Cairo  from  Middleton  Junction,  Tenn..  and 
become  part  of  the  Chicago  &  Eastern  Illi- 
nois, giving  this  road  an  outlet  to  the  gulf  at 
Mobile  and  Xew  Orleans. 


Texas. 

The  Texas  City  Traction  Co..  which  orig- 
inally planned  a  line  from  the  water  front  at 
Galveston  to  the  west  side  of  the  Logan  tract 
and  north  about  a  mile,  has  decided  to  double 
its  capital  stock  and  extend  the  line  to  Nadeau 
and  La  Marque.  The  distance  to  the  latter 
point  is  nearly  five  miles.  The  company  is 
said  to  have  made  all  arrangements  for  ma- 
terial and  expects  to  get  surveyors  in  the  field 
within  a  short  time.  .Motor  cars  will  be  used, 
and  the  company  will  jirobably  commence 
operations  with  two  such  cars.  Fordyce  Rid- 
ley, Galveston,  Te.x.,  is  interested. 

'The  St.  Louis  &  San  Francisco  R.  R.  late 
last  month  completed  track  laying  to  the  town 
of  Gallon,  28  miles  southwest  of  Brady  on  the 
.Menard   Division. 

Proposition  has  been  made  to  Shafter  Lake 
to  build  a  trunk  line  railroad  via  that  place. 
The  proposition  proposes  that  Shafter  Lake 
raise  a  $50,000  bonus. 

The  Nueces  River  Valley  R.  R.  Co.,  Bee- 
ville.  is  now  closing  up  final  details  prepara-  • 
tory  to  beginning  construction  work  on  its 
line  from  Beevillc  to  Eagle  Pass.  Officials  of 
the  company  have  decided  to  have  the  line 
touch  Oakville.  the  county  seat  of  Live  Oak 
County,  instead  of  going  nine  miles  south  of 
that  point  as  at  first  stated.  This  decision  on 
the  part  of  the  promoters  and  engineers  was 
made  after  the  survey  on  a  straight  line  from 
Clareville  beyond  the  river  was  made  and  the 
route  was  found  impracticable  owing  to  the 
rough  country  it  would  traverse. 

B.  V.  Yoakum,  chairman  of  the  board  of  di- 
rectors St.  Louis  &  San  Francisco  Ry.  (Frisco 
System)  is  reported  to  be  negotiating  w-ith  the 
ow-ners  of  the  San  Antonio  &  .Arkansas  Pass 
R.  R.  w-ith  s  view  to  its  pui-chase  and  incor- 
poration  w-ith  the  Frisco  system. 

Steel  has  been  laid,  according  to  advices 
from  Lometa,  'Texas,  on  the  SanSaba  exten- 
sion, seven  miles  from  that  city,  and  work  is 
being  rushed  as  rapidly  as  possible.  'The 
Morcy-Faulbacker  Construction  Co.,  St.  Louis, 
Mo.,  has  moved  its  camp  to  mile  15  across 
the  Colorado  River,  having  completed  its 
work  at  the   Lometa  camp. 

Surveyors  of  the  Middle  Hustcr  R.  R. 
according  to  information  recently  submitted 
from  Belton,  Texas,  have  made  a  permanent 
survey  from  a  point  18  miles  north  of  that 
city. 

At  a  conference  held  at  Cotulla,  Texas^  re- 
centlv  between  the  promoters  of  the  Nueces 
Valley  R.  R..  wd'.ich  is  to  run  from 
Beeville  to  Eagle  Pass,  it  developed 
that  it  was  intended  to  construct  the  line  by 
the  river  valley  route  and  that  construction 
work  will  be  started  not  later  than  January  1. 

The  Quaiinah,  Dublin,  Rockport  &  Gulf 
R.  R.  has  secured  about  $-500,000  of  capital  for 
construction  purposes,  and  now  has  work 
under  w'ay.  'This  company  -"rojects  a  line  of 
a  total  length  of  .500  miles.  'The  route  is 
Quannah,  Dublin.  Belton,  'Taylor,  Lockart  and 
Rockport.  L.  E.  Walker,  Austin,  'Tex.,  is 
President. 

'The  Gulf  Coast  &  Provident  City  Ry.  Co., 
J.  G.  Reeves,  General  Manager,  Provident 
City.  'Tex.,  has  filed  an  application  with  the 
railroad  commission  for  authority  to  issue 
$50,000  of  stock.  This  road  is  now  in  course 
of  construction  from  Pierce  to  Provident  City, 
Wharton  County,  a  distance  of  .30.25  miles. 
The  coimnission  recently  made,  through  its 
engineer,  a  valuation  of  the  property  of  this 
road  and  placed  it  at  $721,972. 

'The  State's  Attorney's  Department  has  ap- 
proved the  charter  of  the  Rock  Island,  Texico, 
Farwcll  &  Southern  Railway  Co.  This  road 
is  capitalized  at  $200,000.  $150,000  of  which  is 
declared  to  have  been  paid  in.  Headquarters 
are  to  be  maintained  in  Farwell,  Parmer  Coun- 
ty. The  total  length  of  the  proposed  rocu  is 
about  75  miles.  It  commences  at  Farw-ell,  run- 
ning thence  in  a  southeasterly  direction 
through  the  counties  of  Parmer  and  Bailey,  to 
a  point  near  the  center  of  Bailey  county, 
thence  it.  a  southerly  direction  through  the 
counties  of  Bailey  and  Cochran  to  a  point  on 
the  south  line  of  Cochran  County,  about  five 
miles  east  of  the  territory  of  New  Mexico. 
The  incorporators  are  M.  J.  Healv.  M    F   Cal- 


back,  Jr.,  S.  H.  Withers,  D.  A.  Linthicum, 
M.  F.  Calhack,  Sr..  all  of  Texas,  and  J.  W. 
Childers,  K.  K.  Runnels,  T.  B.  Martin  an<l 
Thomas  J.  .\llen,  all  of  Texico,  N.  M.  Con- 
struction work  on  this  road  is  now  under  way. 

The  recent  merging  of  the  railroad  ter- 
minal and  other  buildings  of  the  Aransas 
Pass  Chaimel  &  Dock  Co.,  and  .-Me.xander 
Brown  &  Sons,  Aransas  Pass  will  result  in 
the  early  completion  of  the  construction  plans 
of  the  consolidated  concern,  it  is  announced. 
The  transaction,  which  has  just  been  consum- 
mated, involved  about  $1,500,000.  The  rail- 
road terminal  .system  of  the  Aransas  Pass 
Channel  and  Dock  Co.  is  partly  finished. 

.\  company  has  been  organized  at  Aransas 
Pass  and  Rockport  to  build  an  electric  inter- 
urban  railroad  between  the  two  towns.  The 
original  incorporators  of  the  company  are 
Charles  F.  Hoff,  president :  W.  H.  Vernor, 
first  vice  president ;  Charles  Johnson,  second 
vice  president ;  R.  W.  Newbury,  secretary ;  A. 
F.  Bruhl,  treasurer,  while  H.  Brooke,  O.  C. 
McLeod,  S.  A.  CIcvinger  and  J.  J.  'Todd  are 
also  on  the  board  of  directors.  The  charter 
is  being  prepared  to  send  to  the  attorney 
general,  and  it  is  hoped  to  announce  the  defi- 
nite plans  of  the  company  in  a  short  period.  Al- 
ready a  good  part  of  the  right  of  way  has  been 
secured  between  the  two  towns,  while  options 
have  been  taken  on  other  lands  along  the  pro- 
.posed  route,  which  will  be  near  the  beach,  with 
a  suggestion  of  resorts  to  be  built  along  the 
line. 

Advices  from  San  Antonio  state  that  resi- 
dents of  that  city  will  probably  organize  a 
construction  company  with  a  capitalization  of 
$500,0.00  for  the  building  of  a  railroad  to 
Brownsville.  On  Dec.  8,  a  meeting  will  be 
held  at  the  chamber  of  commerce  to  take  the 
necessary  steps  looking  to  the  formation  of 
this  corporation.  It  is  believed  that  this  com- 
pany with  bonuses  aggregating  approximately 
$600,000,  the  bonding  of  the  road  will  be  a 
certainty  and  that  finances  can  easily  be  raised 
for  its  construction.  While  no  definite  an- 
nouncement has  been  made  it  is  understood 
that  thus  far  there  has  been  subscribed  about 
$65,0(10  as  a  nucleus  for  the  construction  com- 
pany. It  is  planned  to  build  a  road  to  the 
border  almost  on  an  air  line  and  going  cither 
by  way  of  San  Diego  or  .Mice.  The  route 
through  either  of  these  cities  will  differ  little. 
In  an  air  line  the  road  proposer  would  pass 
through  sections  of  Bexar,  .Atascosa,  Live  Oak, 
Nueces,  Hidalgo  and  Cameron  counties.  From 
Live  Oak  county  there  will  come  a  liberal 
bonus  fot-  a  road  of  this  kind.  One  owner  of 
land  in  that  county  has  tentatively  agreed  to 
give  a  bonus  '  approximating  $50,000.  Not 
alone  has  Live  Oak  responded  liberally,  but 
it  is  understood  that  the  owners  of  large 
ranches  along  the  contemplated  route  will  be 
equally  as  liberal  in  their  donations  to  see  the 
project  become  a  reality. 

Virginia. 

It  is  now  understood  that  the  Carolina. 
Clinchfield  &  Ohio  Ry.  is  formulating  new 
plans  for  the  extension  of  the  northern  ter- 
minus of  that  road  to  some  point  on  the  Big 
Sandv  branch  of  the  Chesapeake  &  Ohio  other 
than  '  Elkhorn  City.  The  northern  terminus 
of  the  road  is  now-  Dante,  Va.  The  old  sur- 
vey called  for  its  completion  north  from 
Dante,  Va..  to  Elkhorn  City,  W.  Va..  which  is 
on  the  Big  Sandy  branch  of  the  C.  &  O.  Be- 
tween Dante,  \'a.,  and  Elkhorn  City,  W.  Va.. 
is  an  extremely  high  range  of  mountains.  'The 
cost  of  building  the  -10  miles  between  these 
two  points  will  mean  the  expenditure  of  a 
vast  sum  of  money.  It  is  understood  that  two 
routes,  one  to  the  northw-est  and  the  other  to 
the  northeast  from  Dante,  are  now  being  sur- 
veyed. The  terminus  of  each  of  the  proposed 
routes  will  be  at  some  point  on  the  Big  Sandy 
branch  of  the  C.  &  O.  other  than  Elkhorn 
City.  Either  of  the  proposed  routes,  it  is 
claimed,  will  cost  less  to  build  than  over  the 
present  survey  directly  north  from  Dante  to 
Elkhorn  City.' 

Washington. 
The  latest  information   received   from   Che- 
saw,  Wash.,  is  to  the  effect  that  work  on  the 
new    Kettle    River    Valley   R.    R.,    being_  ex- 
tended west  from  Midway  through  the  Kettle 
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\'allcy  toward  the  coast,  is  progressing  rapid- 
ly, 'i'lie  new  company  is  building  on  the  old 
Midway  &  Vernon  right  of  way,  which  has 
practically  been  completed  from  Midway  a 
number  of  miles  west,  and  for  which  the  de- 
funct Midway  &  Vernon  will  be  paid,  accord- 
ing to  the  Board  of  Appraisers  estimate  of 
value.  $(i:i.OO0.  The  grading  is  now  completed 
for  about  fifteen  miles,  and  it  is  expected  that 
rails  will  be  laid  as  far  as  Rock  Creek,  seven 
miles  from  Chesaw,  before  the  end  of  the 
year.  About  150  men  are  employed  on  the 
grading  work.  The  tracklaying  machine  has 
been  expected  for  some-  time. 

Plans  are  under  way  by  August  Lovegren, 
Preston.  Wash.,  who  owns  a  large  amount  of 
timber  land  in  Patton  and  Scoggins  Valleys 
to  organize  a  company  known  as  the  Willa- 
mette Valley  &  Coast  R.  R.  Co..  for  the  pur- 
pose of  constructing  a  railway  line  into  those 
regions.  It  is  also  proposed  to  lay  out  a 
townsite  known  as  Cherry  Grove  and  to  build 
modern  lumber  plant,  including  planing  luills. 
dry  kilns,  etc. 

The  city  engineer  of  Spokane,  Wash.,  and 
engineers  of  the  Northern  Pacific  Ry.  Co.  are 
to  take  up  the  matter  of  preparing  plans  for 
the  construction  of  new  grades  for  the  rail- 
roads, in  that  city. 

The  Northwest  Engineering  &  Construction 
Co.  has  been  incorporated,  according  to  ad- 
vices from  Spokane,  Wash.,  and  will  enter 
into  a  general  engineering  and  construction 
business.  D.  Headington  is  President  and  E. 
B.  Miller  is  Chief  Engineer  of  the  company. 
It  is  stated  that  the  latter  official  was  re- 
cently associated  with  the  Stone  &  Webster 
Engineering    Corporation,    Tacoma,    Wash. 

A  statement  has  been  made  bv  the  officials 
of  the  North  Coast  R.  R.,  F.  L. 'Pitman,  Spo- 
kane, Wash.,  Chief  Engineer,  designating  the 
following  constructed,  partly  constructecl  and 
telcgrapli  lines  of  the  company :  .\  line  from 
Attalia,  a  point  on  the  line  of  the  Snake  River 
Valley  Railroad  Company,  in  Walla  Walla 
County,  Wash.,  to  North  Yakima;  a  line  from 
Sunnyside  junction,  a  point  on  the  last  named 
line  in  Yakima  County,  Wash.,  to  Suimyside. 
Wash. ;  a  line  from  North  Prosser.  Wash.,  to 
Prosser,  Wash. ;  a  line  from  Granger,  Wash., 
through  Toppenish  to  a  point  near  Fort  Sim- 
coe,  Wash. :  a  line  from  some  point  hereafter 
to  be  selected  on  the  line  from  Granger-Fort 
Simeoe,  in  Washington,  thence  northerly  to 
Parker  siding,  in  said  state,  a  point  on  the 
Attalia- Yakima  line,  south  of  Yakima  city; 
a  line  from  Benton  through  Hanford,  White 
Hlulfs.  Beverly  and  Wenatchee  to  the  mouth 
of  the  Okanogan  river,  all  in  Washington;  a 
line  from  a  point  on  the  .\ttalia-North  Yakima 
line,  south  of  Richland,  thence  through  Rich- 
land to  Hanford,  all  in  Washington ;  a  line 
from  Spokane  through  Cheney,  Cow  Creek 
Junction  and  Hooper,  to  a  connection  with  the 
line  of  the  Snake  River  Valley  Railroad  Com- 
pany, near  .'Vyer.  all  in  Washington;  a  line 
from  a  point  on  the  last  named  line  near  the 
crossing  of  the  Snake  river,  southerly  to 
Walla  Walla,  all  in  Washington ;  a  line  from 
Cow  Creek  Junction,  a  point  on  the  line  from 
Spokane  to  Ayer.  through  Council  and  Rin- 
gold  bar  to  Priest  Rapids  Junction,  between 
Benton  and  Hanford.  all  in  Washington;  a 
line  from  a  jjoint  on  the  .Spokane-Ayer  line, 
south  of  Sprague,  thence  in  a  northwesterly 
direction   to    Davenport,   all    in    Washington. 

Wisconsin. 

H.  Cash,  President.  New  Lisbon,  Wis.,  is  con- 
sidering building  an  extension  in  a  southwest- 
erly direction  through  Vernon,  Richland  and 
Grant  counties  to  Dubuque,  la.     The  Wisconsin 


Southwestern  Ry.  Co.  has  been  incorporated 
to  build  the  extension. 

Further  information  regarding  the  extension 
of  the  "Blueberry  Line"  of  the  iNImneapolis, 
St.  Paul  &  Sault  Ste.  Marie  Ry.  is  now  at 
hand.  It  is  said  that  the  Barron-Ridgeland 
branch  will  be  extended  to  Prairie  Farm  and 
the  Chicago  division  will  be  reached  at  Emer- 
ald by  way  of  the  new  line  which  is  now  be- 
ing built  under  the  name  of  the  Prairie  Farm 
&  Southern.  This  will  .give  the  Soo  road  a 
direct  line  into  the  Ashland  district  and  the 
twin  cities,  and  more  than  a  third  of  the 
distance  .will  be  covered  by  using  branches 
already  built.  The  new  construction  will  be 
between  Mellen.  on  the  Ashland  branch  of  the 
Chicago  division,  and  Reserve  the  north  end 
of  the  Blueberry  line  and  from  Ridgeland  to 
Prairie  Farm  on  the  south  end. 

The   Hillsboro  &   Northeastern   Ry.,  W.   H. 

The  Chicago  &  Northwestern  Ry.  has  made 
surveys  from  its  main  line  toward  Lowell,  fox 
the  location  of  a  spur. 

Surveys  have  been  completed  liy  Engineer 
l>lodgett,  of  Bloomington,  Wis.,  for  the  pro- 
posed railroad  from  Woodman  to  Blooming- 
ton.  Rough  estimates  place  the  cost  of  the 
24-mile  line  at  about  $300,000. 

Plans  are  under  way  to  secure  the  con- 
struction of  a  spur  track  to  be  used  jointly  by 
the  Chicago  &  Northwestern  and  Milwaukee 
roads  to  connect  with  the  new  national  rifle 
range  established  on  the  southwest  corner  of 
the  military  reservation  east  of  Sparta.  In 
order  to  construct  the  spur  track  an  extra  ap- 
pnipriation  will  have  to  lie  procured,  either  by 
mtroducing  a  bill  in  congress  or  by  allowance 
of  the  war  department.  This  money  will  be 
expended  in  purchasing  the  right  of  way  for 
the  spur  track,  which  according  to  the  survey 
nuist  run  nearly  its  entire  distance  outside  of 
the  reservation.  The  spur  will  leave  the  main 
lines  at  the  crossing  four  miles  east  of  Sparta 
;uk1  run  southeast  for  a  distance  of  one  mile. 
I'he  State  Railroad  Conmiission  in  the  near 
future  will  conduct  in  Milwaukee  the  final 
public  hearing  in  the  application  of  the  city 
for  a  change  of  grades  of  the  Chicago.  Mil- 
waukee &  St.  Paul  and  the  Chicago  &  North- 
western Railway  Companies  north  of  Green- 
field Ave.  The  principal  point  of  controversy 
is  the  grade  to  be  ordered  at  the  Reed  St. 
crossing  of  the   Milwaukee   road. 

Wyoming. 

Information  sent  in  from  Rock  Springs. 
Wyo.,  is  to  the  effect  that  Kilpatrick  Bros., 
Beatrice,  Nebr.,  who  have  the  contract  for  con- 
struction work  on  the  new  Union  Pacific,  have 
a  large  force  of  men  at  work,  and  it  is  believed 
that  the  work  will  be  pushed  right '  through 
to  completion.  It  is  said  that  the  road  will 
extend  some  35  miles  north  to  coal  fields  of 
inestimable  value. 

Canada. 

The  Grand  Trunk  Ry.  has  negotiations  un- 
der way  for  the  purchase  of  land  on  the  Cana- 
dian side  of  the  Detroit  River.  If  the  negotia- 
tions go  through  the  company  will  build  a 
line  from  the  yards  in  Windsor,  Out.,  around 
to  the  Michigan  Central  terminal  station  and 
make  a  connection  somewdiere  near  there  with 
the    Michigan   Central   tunnel. 

The  Montreal  &  Southern  Counties  Ry.  Co., 
of  Montreal,  is  said  to  have  plans  under  way 
for  an  extension  of  the  Southern  Counties 
across  the  peninsula  to  Chambly  Basin  and 
Richelieu.  In  connection  with  the  plans  the 
old  General  Vermont  is  to  be  electrified  and 
run  in  connection  with  the  new  electrical  rail- 
way. 


P.  Hartnett  and  S.  .A.  Eslick,  composing 
the  firm  of  Eslick  &  Hartnett,  Spokane,  Wash., 
have  been  awarded  a  contract  for  work  on 
the  construction  of  the  Canadian  Northern  Ry. 
on  Vancouver  Island.  The  contract  is  said 
to  amount  to  about  $250,000  and  to  involve 
considerable  rock  work.  Construction  work 
is  to  be  started  this  month. 

The  Western  Railway  Co.,  incorporated  by 
the  Ontario  legislature,  is  seeking  a  federal 
charter.  It  desires  that  its  electric  railway, 
authorized  to  be  constructed  from  Toronto  to 
London,  with  branches  to  Stratford,  Wood- 
stock and  \\'ellesley.  may  be  extended  from 
London  to  Windsor  in  the  same  province  and 
connecting  therewith  that  ferries  may  be  main- 
tained across  the  Detroit  river. 

The  Western  Coal  &  Coke  Co.,  of  Mon- 
treal. Que.,  is  to  build  a  railway  to  the  Beaver 
Creek  Collieries  to  the  southwest  of  the  town 
of  Pincher  Creek,  .\lberti.  A  new  survey  has 
shortened  the  line  by  three  or  four  miles.  It 
is  expected  that  the  line  will  be  finished  m  the 
early  summer.  It  will  connect  with  the  C.  P. 
R.  at  Pincher  Creek. 

The  Northern  Construction  Co.  of  Winni- 
peg, Man.,  which  recently  secured  the  con- 
tract for  the  first  60  miles  of  the  Canadian 
Northern  Ry.  from  Vancouver  to  Chilliwack, 
has  also  been  awarded  the  contract  for  the 
w'ork  as  far  east  as  Hope.  B.  C.  a  distance  of 
T!l  miles  from  New  Westminster.  Construc- 
tion will  be  prosecuted  throughout  the  winter 
months.  Tenders  for  the  construction  of  the 
first  section  of  the  island  line  out  from  Vic- 
toria, B.  C,  will  be  called  for  at  once.  Rails 
for  the  Fraser  Valley  section  have  been  or- 
dered from  the  steel  works  at  Sydney,  Cape 
Breton,  and  will  be  shipped  around  the  horn 
to  reach  Port  Mann  by  the  end  of  .\pril.  No 
additional  contracts  for  construction  up  the 
Fraser  beyond  Hope  will  be  awarded  until  the 
railway  commission  announces  its  decision  on 
the  Canadian  Northern  application  for  ap- 
proval of  its  right  of  way  through  a  portion 
of  the  Fraser  canyon  near  Lytton.  M.  H. 
MacLeod,  Winnipeg.  Man.,  is  General  Man- 
ager of  the    Canadian   Northern. 

The  Canadian  Northern  Ry.  is  applying  for" 
a  charter  for  a  railway  from  Stewart,  at  the 
head  of  the  Portland  Canal,  across  northern 
British  Columbia,  north  of  the  Grand  Trunk 
Pacific  to  the  eastern  borders  of  the  province, 
there  to  connect  with  a  line  to  Edmonton. 

The  Provincial  Government  has  passed  an 
order  in  council  providing  for  the  building 
of  a  branch  of  the  Temiskaniing  &  Northern 
Ontario  Railway  from  a  point  on  the  main  line 
near  Kelso  to  Porcupine.  The  distance  will 
probablv  be  30  or  32  miles,  and  the  cost  about 
$4.30,006.  This  work  will  be  done  under  the 
])owers  given  by  legislation  last  session,  and 
will  be  proceeded  with  without  delay.  S.  B. 
Clement,  North  Bay,  Ont.,  is  Chief  Engineer. 

Advices  from  London,  Canada,  are  to  the 
effect  that  an  announcement  has  been  made 
by  William  MacKenzie.  that  the  Canadian 
Northern  Ry.  will  build  an  extension  of  the 
line  through  London  to  Sarnia. 

Grading  work  on  the  Canada  Northern  Rj'., 
between  Belleville.  Out.,  and  Trenton  is  now 
nearly  completed.  The  location  is  e.xception- 
ally  favorable,  there  being  no  deep  cuts  nnd 
little  filling  or  elevating.  Culverts  are  being 
built  and  there  is  a  small  steel  bridge  to  be 
erected  east  of  Belleville.  Work  is  being 
rushed.  The  grade  is  generally  highly  favor- 
able, but  there  is  some  heavy  grading"  where 
the  line  crosses  two  railways  leading  into  the 
cement    works    at    Belleville. 


DRAINAGE,  IRRIGATION,  LEVEES  AND  CANALS 


Arkansas. 

In  order  to  complete  .500,000  cu.  yds.  of 
levee  work  from  the  Rock  Island  R.  R.  to 
Mound  City,  Ark.,  by  June  1  Roach  &  Stan- 
sell,  of  Memphis,  have  rushed  one  of  their  big 


levee  outfits  from  Bryan,  Tex.,  to  Clarkdale, 
Ark.  Si.x  cars  were  necessary  to  transfer  the 
300  teams,  175  men,  tents  and  cooking  appa- 
ratus. 

The    contract    for    the    construction    of    the 
ditches  in  Drainage  District  No.   1  of  Lincoln 


Countv  has  been  awarded  to  Mc.Mlistcr  & 
Peterson  of  Zion  City.  111.,  at  12  cts.  for  the 
main  and  17  cts.   for  the  later.il. 

California. 

Bids   will   soon  be  asked   on   irrigation  work 


Items  marked  thus  4*  indicate  work  now  open   for  bids. 
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near  Stocklon.  Cal.,  wliicli  will  cost  about 
$3,000  000.  The  irrigation  systems  to  be  built 
are  those  of  the  South  San  Joaquin  Irrigation 
District  and  the  Oakdale  Irrigation  District. 
'I'he  former  district  on  Dec.  -'iO,  1909,  voted 
bonds  to  the  amount  of  $1.87.5,000;  the  Oak- 
dale  Irrigation  District  has  voted  bonds  to 
the  amount  of  $1,000,000.  The  construction 
work  to  be  done  is  about  as  follows :  By 
the  two  districts  jointly :  Masonry  diversion- 
dam,  about  SO  ft.  high,  in  Stanislaus 
River  Canyon,  witli  head-works.  About  :! 
miles  of  l,T0O  cu.  ft.  sec.  canal  in  canyon,  all 
concrete-lined,  on  side  hill  slopes,  principally 
sound  slate  excavation.  Includes  enlargement 
of  two  1.000  ft.  tmniels.  Tunnel  to  carry  canal 
out  of  canyon.  •J.niMi  ft.  long  and  about  15  ft. 
bv  lo  ft.  In  sound  slate,  concrete-lined. 
About  •)  or  0  miles  of  1.700  cu.  ft.  sec.  canal, 
all  in  hard-pan.  largely  concrete-lined.  Flume 
or  inverted-siphon  of  permanent  construction, 
to  carry  1.700  cu.  ft.  sec;  about  1,900  ft.  long 
and  liO  ft.  nia.x.  head.  By  the  South  San  Joa- 
quin District  alone :  About  8  or  .5  miles  of 
850  cu.  ft.  sec.  canal  to  edge  of  district,  in 
hard-pan,  probably  unlined.  Earth  dam  about 
60  ft.  high  b\-  3.400  ft.  long,  to  store  about 
48,000  acre-feet.  Distribution  system,  consist- 
ing of  about  5"i  miles  large  canals,  about  400 
miles  4-")  cu.  ft.  sec.  ditches,  both  mainly  in 
sandy  ground ;  large  number  of  concrete  drops 
and  head-works,  some  highway  and  railroad 
bridges,  etc.,  etc.  Drainage  works  by  the  Oak- 
dale  District  alone.  By  the  Oakdale  Dis- 
trict alone.  A  somewhat  similar  irrigation 
system,  with  somewhat  less  mileage  in  dis- 
tribution system.  A  large  inverted  siphon  to 
carry  the  supply  across  the  Stanislaus  River. 
Correspondence  is  solicited  by  Edvi'in  Duryea, 
Jr..  Chief  Engineer.  South  San  Joaquin  Irri- 
gation District,  4315  Humboldt  Bank  Bldg., 
San  Francisco,  Cal.,  from  such  contractors  as 
can  secure  bidders  for  the  bonds  at  par,  and 
no  other  than  such  contractors  can  be  con- 
sidered. This  means  is  taken  to  bring  the  proj- 
ect before  the  greatest  numlier  of  such  con- 
tractors in  the  least  time.  Bids  will  be  con- 
sidered preferably  for  the  South  San  Joaquin 
System  as  a  whole ;  or  the  work  may  be  di- 
vided into  several  parts,  for  which  separate 
bids  will  be  considered.  Further  information 
regarding  this  work  will  be  found  on  Adver- 
tising Page  54. 

The  Thompson  Bridge  Co..  San  Francisco, 
Cal.  has  been  awarded  the  contract  for  the 
extension  of  dike  No.  1-2  at  Marc  Island  for 
the  U.  S.  Navv  Department.  The  contract 
price  was  $102,000. 

City  Engineer  McCay,  of  Oroville,  has  pre- 
pared plans  and  specifications  for  the  deepen- 
ing and  widening  of  the  channel  of  Dry 
creek  in  the  southeastern  section  of  the  city, 
west  of  3rd  Ave.  The  Truckee  Lumber  Co. 
has  agreed  to  make  some  costly  openings  in 
the  channel  where  it  passed  through  the  prop- 
erty, and  the  Valley  Contracting  Co.  will  do 
likewise. 

About  $2,400  is  to  be  expended  for  strength- 
ening the  channel  of  the  San  Gabriel  River 
and  for  building  a  protection  wall  above  the 
city  of  Elmonte.  The  Elmonte  Improvement 
Club  is  raising  funds  for  the  work. 

K.  M.  Tague  of  San  Dimas  has  filed  with 
the  County  Recorder  at  Riverside,  a  claim  to 
350,000  ins.  of  water  from  the  Colorado  River 
for  the  irrigation  of  Palo  Verde  lands.  Tague 
has  an  application  before  Coneress  to  build  an 
intake  dam. 

Colorado. 

Work  is  to  be  started  shortly  on  the  Sedg- 
wick reservoir,  in  Sedgwick  County,  by  D.  A. 
Camfield,  of  Greeley,  Colo.,  for  the  Camfield 
Development  Co.  The  new  irrigation  district 
lies  east  of  Julesburg  and  includes  16,000 
acres,  the  irrigation  svstem  for  which  will 
cost  $670,000. 

A  considerable  amount  of  irrigation  work 
is  proposed  in  Eastern  Weld  County  the  com- 
ing spring.  Among  the  reservoirs  and  ditches 
to  be  built  are  the  Park  reservoir  and  ditches 
1,  2  and  3.  The  Wild  Horse  Reservoir  &  Land 
Co.,  of  Denver,  will  build  the  Wild  Horse 
reservoir  and  canal  system,  to  cost  $25,000. 

Items 


The    Pawnee    Irrigation    District,   organized  New   York. 
at    Sterling,    Colo.,    last    summer,    is    to    ask 

for  a  bond  issue.     It  is  estimated  that  it  will  '""■  American  Piiie  &  Construction  Co.,  1 12 

require  about  $500,000   to  complete  the   work  North   Broad   St.,  Philadelphia,  Pa.,  as  noted 

and  arrangements  arc   being  made  by  the  di-  '"    <""■    'ast    issue,   has    been    awarded    Barge 

rectors  to  finance  the  proposition.     Some  22,-  Canal    Contract   No.   37,   for   dredging   in   the 

000   acres   of  table   land   lying  to  the  west  of  Oswego   River   between    Fulton   and   Oswego. 

Sterling   will   be   brought   under  irrigation   by  I'l'c   itemized   bids    of    the    above    contractor 

the  svstem.  for  the  work  was  as  follows ; 

Idaho.  rip.arliiB.  lump  sum $1,000.00 

•  ,.,       ...     •      1-  ,1      I        J    u     !!•            /^         i-     ■  '.t.'jt.OOn  cu.  yds.  excavation 1.74 

1  lie    twin    rails   Land   &    Water   Co.,    I  win  17.'.  M.     fi.     H.     M.     sheeting    and 

halls,   Idaho,  has  recentlv  filed  applications  for  braeinK   -15.00 

the    extension   of   the    Brumeau   project.      The  JJ.WMMln.  ft.  round  timber  bracing. .             .20 

,  ,•■■         ,            1       .                  II         ,i\,\ni\  20,000  sc|.    ft.   elianneling .48 

additional    applications    include      40,000     acres  jo.soo  eu.   yds.  fonnlnt;  embankment             .18 

more  of  land  than  it  had  been  expected  would  too  uu.  yds.  lining 1.50 

be   irrigated.     The   main   canal   of    the    Twin  '"'J  "'■  J^s   PuJdle- ■•••••  •■ 1-50 

..  ,,      r^       •      ,      ,            ,           I          1    .1         .  *'   M.  ft.  B.  M.  sawed  lumber 4i).00 

tails   Co.   is  to   be   enlarged   and   the   storage  j;  ^    ,t   b.  M.  white  oak  lumber 

capacity  of  the  American  Falls  reservoir  will  In   lock   gates 100.00 

be   .3,036,000   acre   feet  of   water.     The   entire  n.ooo  lln.  fi.  foundation  piles. ...... .            .30 

■                .,,1        1             .1    1      1      f  .1      c      1  46  M-    ft.    B.    M.    wooden    sheet 

project  runs  20  miles  south  back  of  the  Snake  piling  45.00 

River   and    is    bounded    on    the    east    bv     the  8,000  sq.  ft.  steel  sheet  piling l.OO 

Salmon    River   and    on   the   west   bv    the'  Bru-  '5.980  c"-  V^s.  second-class  concrete           (j.oO 

,.n..   r;   or                                                '  •'•""O  CU.  yds.  wasli  wall 2.00 

ntau  Kiver.  jjg  gq      y^g      second-class     stone 

Indiana.  paving 2.00 

200  cu.  yds.  (lrst-cla.ss  riprap 3.00 

E.   R.   Edwards  has  been  awarded  the  con-  200  cu.  yds.  second-class  riprap...           2.75 

tr-i.-f    fnr   i-nristrnrtino-    IIip     .\iiU    rlilrb    in    WicM-  """   '^"-   >'''^-   thlrd-olaSS  riprap 2.50 

tract   tor  conbtiucting  tlie  .\ult  ditcti  m  Jiaai  -j^  ^.„    ^^^    fourth-class  riprap...           2.00 

son    lownship,   1  ipton  County,  tor  $1,. 349.  375,800  lbs.   structural  steel .04 

Bids   will   be   received   bv   Edward   C.    Faith.  104,000  lbs.   metal  relnfoicement .02% 

Ditch    Commissioner     Washingto-v  Ind.,    for  1M0»  ^  -sting;  '^^.^"h.nea ! ! ! ! ! ! !            iSI^ 

the   construction   of  Colbert   Ditch  m  Daviess  .533,000  lbs.  metal  in  lock  gates .04% 

County  187,500  lbs.  metal  in  buffer  beams....             .05 

T^'^nc-oe  67,500  lbs.  metal  in  lock  valves .09 

is.ansas.  j^  g^tc  hoists,  class  a 400.00 

r^   ,     r^    T~    T,r               r  lu     t,-              r-»      Ct„  I.  24  gate  hoists.  Class  B 325.00 

Col.  C.  F.  Morse,  of  the  Kansas  City  Stock  5  (,00  lin.  ft.  fiber  ducts .10 

Yards    Co..    Kansas      City,     Mo.,     has     been  3,S00  lin.    ft.    drilling   bolt   holes   in 

awarded  the  contract  to  build  a  dike  for  the  ^  fleW^offic 50000 

left  bank  of  the  Kaw  River  from  Kansas  Ave.  ,,  storeliouses  .!!!!!!.!!!!.!!.!! .'     l,00o!oo 

to    point    1,080    ft.    below-    the      Central      Ave.  Cofferdams,     pumping,     balling     and 

bridge.      On   the    right   bank   of   the   river   the  draining ...^ ^^•?22-S2 

,■,    "     ■,,        i      J   r           ii      i^               \         ),«;,i„„  For  maintaining  highwav  trafflc 100.00 

dike  will  extend  from  the  Kansas  Ave.  bridge  For  maintaining  navigation .500.00 

to   Central  A've.     The  plans  for  this  improve-  20  for  removing  buildings 100.00 

ment   are   well   under  way.  For  removal  of  bridge  superstructure.        300.00 

Bert    C.    Wells,    City   Engineer   of   Wichita,  Total  $2,323,998 

Kan.,  has  submitted  a  plan  to  the  City  Com- 
missioner for  a  new  system  of  riprapping  ma-  Contract  27A  for  work  on  the  New  York 
terial  to  be  placed  along  the  banks  of  the  Lit-  Barge  Canal  awarded  Holler  &  Shepard,  224 
tie  .\rkansas  River.  This  riprap  consists  of  E  &  B  Bldg..  Rochester,  N.  Y..  as  noted  in 
piling,  oak  plank  and  stone,  which  will  be  our  last  issue,  includes  360,000  cu.  yds.  earth 
placed  in  the  bends  of  the  river,  where  the  excavation,  162,000  cu.  yds.  embankment,  sev- 
high  water  washes  the  bank.  The  riprap  work  eral  small  steel  bridges,  13,000  cu.  yds.  con- 
will  probably  lie  d(Mie  this  winter.  crete  masonry  and  30,000  lin.  ft.  piling.     The 

,,.              ^  work  is  located  at  Fort  Edward,  \.  \'. 
Minnesota. 

•{•Bids  will  be   received  until  2   p.  m.,  Dec. 

9,   by  Ole  O.   Holmen  County   .\uditor,   Slay-  The   Commissioners  of   Champaign   County, 

ton.    Minn.,    for    the    construction    of    cot\nty  held  a   hearing  at  L'rbana,     O.,     the     county 

ditch   No.   21,   including   approximately    13,552  seat,  on  Dec.  1,  on  the  report  of  County  Engi- 

cu.  yds.  of  excavation.     The  cost  of  the  work  neer   Swisher,    for   the   proposed  dredging  of 

is  estimated  at  $1,.346.  Mad  River  north  from  the  Pan  Handle  bridge 

4»Bids   will  be  received  until  1  p.  m.,  Dec.  to    a    point    on    the    Pin    mill    road    near   the 

17,  bv  John  A.  Berg,  County  .Auditor,  Buffalo,  north  county  line. 

Minn'.,  for  the  construction  of  a  county  ditch,  Texas 
No.  13,  estimated  to  cost  $2,827. 

H.T     4.1,    r-       To  R-  L.  Leonard.  176S  Monroe  .-Vve.,  Memphis, 

JMortn    Carolina.  Tenn.,  has  been  awarded  the  contract  at  $24,- 

4.Bids  are  asked  until  Dec.  29  bv  the  Com-  900  for  the  construction  of  about  four  miles 

niissioners  of  Lvon  Swamp  Drainage  District,  of  levee  and  the  complet.ion  of  eight  nides  of 

B    F   Keith   chairman,  Wilmington.  X.  C,  for  partially   completed   levee   for   Brazos   County 

drainage   work   in   Pender  and   Bladen   Coun-  Improvement    District    No       1.        Bids     were 

tics.   North   Carolina.     The  work  includes  ex-  opened    Nov.    19   at   Allenfarm,    lex. 

cavating  13  miles  of  canal,  from   16  to  24  ft.  Oklahoma. 
bottom    width,    requiring    approximately    345.- 

OOO  cu.  yds.  of  excavation,  and  the  construe-  .\  resolution   is  before  the  City  Council  of 

tion  of  a  dam  on  Cape  Fear  River— 36,000  cu.  Oklahoma  City  for  straightening  and  dcepeii- 

yds.  fill.     W.  K.  Allen,  Room  27,  I.  O.  O.  F.  ing  the  Canadian  River  in  its  course  through 

Bldg.,  Wilmington,   N.  C,  is  Engineer  of  the  the    city.      It   is    estimated    that   the    drainage 

District.  scheme  will  cost  $-500,000.    J.  W.  Burke  is  City 

Plans  have  been  completed  for  the  reclama-  Engineer  of  Oklahoma  City, 

tion  of  7,000  acres  of  land  near  Swanquarter,  Texas 
N.    C,    in    Hyde    County.     The   land   will   be 

diked  all  around  and  the  water  pumped  out.  The   Navigation   Board,  composed     01     the 

It  is  estimated  that  it  will  require  three  20-in.  Commissioners  of  the  city  of  Houston  and  the 

centrifugal  pumps  to  make  the  necessary  dis-  county,  has  voted  favorably  upon  the  petition 

charge    wing   under    a    7    ft.    head   of    water.  of    citizens    for   the   creation   of   a   navigation 
A  reservoir  canal  will  be  excavated  requiring  '    district   of    Harris    County   as   a   whole,   and 

the   moving  of   approximately  7.5,000  cu.   yds.  for  the   issuance  of  bonds  to  the   amount  of 

of  dirt.     The  estimated  cost  of  plant  is  about  $1,250,000  for  the  improvement  of  the  Hous- 

$20,000.     This   work  has  not  yet  been  adver-  ton    ship    channel.     The   Commissioners   have 

tise'd  pending  the  issuance  of  drainage  bonds.  designated  Tuesday,  Jan.  10,  1911,  as  the  day 

Geo.    Makely,   Swanquarter,    N.   C,   is   Chair-  upon  which  the  election  to  vote     on     issuing 

man  of  the  Commission,  W.  K.  .A.llen,  Room  bonds  will   be  held.     In  connection  with    the 

27,  I.   O.  O.  F.  Bldg.,  Wilmingtonfi  X.   C.   is  ship   channel   bond   issue,  but  as    a    separate 

Engineer.  proposition,  the  question  of  whether  $500,000  in 

marked  thus  •}•  indicate  work  now  open  for  bids. 
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bonds  shall  be  issued  by  the  city  of  Houston 
for  the  construction  of  a  viaduct  across  the 
ship  channel  at  the  foot  of  Main  St.  will  be 
>ubniitted  to  the  qualified  voters  of  that  city. 
Both  propositions  will  be  submitted  on  the 
same  day,  but  under  the  law  must  be  voted 
upon  separately.  H.  B.  Rice  is  Mayor-  of 
Houston,  Tex. 

The  Attorney  General  has  approved  an  $18,- 
Olill  bond  issue  voted  by  a  sub-division  of 
Milam    for    the    conslruction    of    levees.      The 


district  comprises  3,824  acres  of  land  on  Little 
River.  Cameron  is  the  county  seat  of  Milam 
County. 

Utah. 

The  Weber  &  Davis  Counties  Canal  Co.  has 
work  underway  widening  the  mouth  of  the 
canal  in  Weber  Canyon.  Concreting  work  on 
the  canal  has  been  about  completed  and  the 
company  will  soon. take  up  the  work  .of  rais- 
ing its  dam.     This  latter  work  will  cost  about 


$110,000.      D.    W    Bostaph,    Ogden,    Utah,    is 
Chief  Engineer. 

Wyoming. 

A  proposition  has  been  made  to  the  State 
Land  Board  to  take  over  the  Oregon  Basin 
Project  in  Big  Horn  County.  This  matter 
will  come  before  the  Board  about  Dec.  "28.  but 
at  present  no  contract  has  been  executed.  Rob- 
ert P.  Fuller,  Cheyenne,  Wyo.,  is  State  Com- 
missioner of  Public  Lands. 


BUILDINGS.   DOCKS,   DREDGING.   SUPPLIES.  ETC. 


Arkansas. 

Kitchen  &  Lewis,  of  St.  Louis,  Mo.,  have 
been  awarded  the  contract  for  the  temporary 
heating  plant  at  the  new  State  Capitol  at  Little 
Rock,  Ark.  The  accepted  bid  was  $36,800. 
The  contractors  must  agree  to  have  the  plant 
in  operation  by  January,  the  date  of  the  meet- 
ing of  the  Legislature. 

California. 

•{•Bids  will  be  received  until  lU  a.  m.,  Dec. 
1.5.  by  C.  A.  Lohr,  Constructing  Quartermaster, 
San  Diego,  Cal..  for  the  construction  of  a  re- 
inforced concrete  morgue  building  at  Fort 
Rosecrans.  Cal. 

^Bids  will  be  received  until  December  16,  by 
Maj.  H.  P.  Young,  Depot  Quartermaster,  San 
Francisco,  Cal.,  for  furnishing  2.000  lbs.  black 
harness  leather,  350  lbs.  latigo  lace  leather, 
1,000  lbs.  cropped  skirting  leather,  750  lbs.  sole 
leather  and  1.000  lbs.  of  black  harness  traced 
leather. 

Colorado. 

The  last  round  of  holes  was  fired  in  the 
Newhouse  tunnel  on  Nov.  17,  thus  practically 
completing  one  of  the  greatest  mining  tunnels 
in  Colorado.  The  length  of  the  tunnel  is  21.968 
feet.  It  starts  below  Idaho  Sprinps.  crosses 
the  mines  of  Russel  gulch.  Quartz  hill  and  the 
Kevadaville  section  of  the  county,  cuts  the 
veins  at  depths  varying  from  1..500  to  1,800 
ft.  below  the  surface  and  is  now  draining  those 
sections  of  a  large  amount  of  water  that  has 
been  standing  in  the  mines  for  years.  The 
tunnel  ends  in  the  properties  of  the  Gunnell 
Mining  Co.  within  the  limits  of  Central  City. 

Connecticut. 

4«Bids  will  be  received  until  3  p.  ra..  Dec.  21 
by  Lieut.  Col.  Harry  Taylor,  LI.  S.  Engineer, 
New  London,  Conn.,  for  dredging  in  New 
Haven  Harbor,  Conn. 

^Bids  are  asked  until  3  p.  m.,  Dec.  21,  by 
Lt.-Col.  Harry  Taylor,  U.  S.  Engineer,  New 
London,  Conn.,  for  dredging  in  New  Haven 
Harbor.  Conn.  The  general  location  of  the 
work  is  in  the  upper  portion  of  New  Haven 
Harbor  between  Tonilinson's  bridge  and  the 
20-ft.  anchorage  basin.  The  work  is  in  three 
sections.  (1)  The  proposed  15-ft.  anchorage 
basin,  located  to  the  southward  of  the  City 
Wharf  and  to  the  eastward  of  Canal  Wharf, 
with  maximum  breadth  of  about  1,000  ft.  and 
maximum  length  of  about  3,000  ft. ;  estimated 
yardage,  153,000.  (2)  Twelve-ft.  channel 
from  proposed  15-ft.  anchorage  basin  toward 
Brewery  St.,  100  ft.  wide  and  12  ft.  deep  at 
mean  low  water  and  about  1,.")00  ft.  long,  lo- 
cated parallel  to  Canal  Dock  and  with  its 
westerly  side  130  ft.  distant  therefrom;  esti- 
mated yardage,  52,000.  (3)  Restoring  to 
project  depth  of  20  ft.  those  portions  of  the 
main  channel  between  Tonilinson's  bridge  and 
the  20-ft.  anchorage  basin  where  shoaling  has 
taken  place.  44ie  upper  portion  of  this  chan- 
nel for  a  distance  of  about  2.000  ft.  below  Tom- 
linson's  bridge  is  300  ft.  wide,  and  the  lower 
portion  for  a  distance  of  about  2,500  ft.  above 
the  20-ft.  anchorage  basin  is  400  ft.  wide ;  the 
section  between  these,  which  includes  the  turn 
opposite  Long  Wharf,  varies  in  width  from 
300  to  750  ft.  Within  the  area  above  described 
considerable  shoaling  lias  taken  place,  but  it  is 
not  expected  that  the  entire  area  will  have  to 
be  redredged,  but  only  those  places  where  the 
existing   depth    is    now    19    ft.    or   less.      Esti- 


mated yardage  for  redredging  the  main  chan- 
nel 200,000. 

The  J.  S.  Packard  Dredging  Co.,  31  Market 
Square.  Providence,  R.  I.,  was  the  low  bidder 
Nov.  30,  for  dredging  and  constructing  pile 
dolphins  at  Fort  H.  G.  Wright,  N.  Y.  Bids 
were  opened  by  Capt.  F.  T.  Arnold,  Construct- 
ing Quartermaster,  U.  S.  A.,  New  London. 
Conn. 

Delaware. 

^•Bids  will  be  received  until  Noon,  Decem- 
ber 10,  by  Maj.  R.  R.  Raymond,  U.  S.  En- 
gineer, Wilmington.  Del.,  for  dredging  harbor 
at  Wilmington,  Del. 

^Bids  will  be  received  until  Noon,  Decem- 
ber 17,  by  Maj.  R.  R.  Raymond,  U.  S.  Engi- 
neer, Wilmington,  Del.,  for  jetty  construction 
and  repairs  at  mouth  of  Mispillion  River,  Del. 

^Bids  are  asked  until  noon,  Dec.  23,  by 
Maj.  R.  R.  Raymond,  U.  S.  Engineers,  6th  and 
'•iing  Sts.,  Wilmington.  Del.,  for  jetty  work 
Tt  mouth  of  Broadkill  River,  Delaware.  The 
work  consists  of  reinforcing  the  northern  or 
convex  side  of  the  e.xisting  jetty  extending 
across  Lewes  Sound  about  545  ft.  in  length, 
and  to  build  a  spur  dike,  one  end  abutting  and 
fastened  to  the  northern  or  convex  side  of 
the  jetty  and  extending  along  Lew'es  Sound  in 
a  northerly  direction  for  75  ft.  The  present 
jetty  will  be  reinforced  by  a  lower  wale  of 
6-iii.  by  8-in.  timber  extending  its  entire 
length.  Sheet  piling  will  be  closely  driven  in 
two  rows,  one  binding  the  other  and  overlap- 
ping joints,  and  fastened  to  the  wales  by 
spikes,  two  spikes  to  every  sheet  pile,  the  top 
of  sheet-piling  to  be  cut  off  even  with  the  top 
of  upper  wale. 

•{•Bids  are  asked  until  noon.  Dec.  17,  by 
Maj.  R.  R.  Raymond,  U.  S.  Engineer,  6th  and 
King  Sts..  Wilmington,  Del.,  for  jetty  con- 
struction and  repairs  at  the  mouth  of  the  Mis- 
pillion  River,  Delaware.  This  work  consists 
of  extending  the  south  jetty  from  its  present 
outer  end  in  a  southeast  direction  parallel  to 
the  dredged  channel,  about  1,800  lin.  ft.  The 
jetty  will  consist  of  two  parallel  rows  of  piles 
on  lines  6  ft.  between  centers,  and  the  piles  in 
each  row  2  ft.  betw-een  centers.  The  piles  are 
to  be  secured  in  position  by  wales,  tie  rods, 
screw  bolts  and  drift  bolts.  The  space  be- 
tween the  two  rows  of  piling  is  to  be  filled 
with  stone  upon  a  bed  of  brush.  The  outer 
end  of  jetty  extension  will  be  closed  with  piles 
similarly  spaced  and  fastened  at  the  sides  of 
the  jetty,  and  be  protected  by  a  second  row  of 
piles,  outside  of  the  wales,  extending  across 
the  end  and  along  the  front  of  the  jetty  for  a 
distance  of  10  ft.;  these  protective  piles  to  be 
screw-bolted  to  the  jetty  piles  through  the 
wales.  At  the  outer  end  of  the  iinished  jetty, 
on  the  corner  ne.xt  to  the  channel  leading  into 
the  river  will  be  a  cluster  of  7  piles  bolted  to- 
gether, but  not  fastened  to  the  jetty.  The 
length  of  new  jetty  constructed  will  depend 
upon   the   price   bid. 

District  of  Columbia. 

•{•Bids  will  be  received  until   December  12, 
by  Capt.  F.  C.  Boggs.  General  Purchasing  Offi- 
cer, Isthmian  Canal  Commission.  Washington, 
■   D.    C,    for    furnishing   under    Circular    6I2-B 
butchers'  blocks,  oilcloth,  glassware,  etc. 

^Bids  will  be  received  until  December  27, 
by  Capt.  F.  C.  Boggs,  General  Purchasing  Offi- 
cer, Isthmian  Canal  Commission.  Washington, 
D.  C.  for  furnishing  for  reinforcing  2.300,000 


lbs.  mechanical  bond  steel  rods  and  105,000  lbs. 
round  steel  rods ;  also  50,000  ft.  of  flooring, 
50,000  ft.  of  ceiling  and  3,678,640  ft.  of  miscel- 
laneous lumber. 

^Bids  will  be  received  until  Dec.  7,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  Washington, 
D.  C,  for  furnishing  24  emery  wheels,  8-in. 
diameter. 

•{•Bids  will  be  received  until  December  8,  by 
Capt.  F.  C.  Boggs,  General  Purchasing  Officer, 
Isthmian  Canal  Commission.  Washington, 
D.  C,  for  furnishing  1,00  pieces  air  brake  hose, 
l%x22  in.  long  without  couplings. 

•{•Bids  will  be  received  until  Dec.  8,  by 
Capt.  F.  C.  Boggs,  Isthmian  Canal  Commis- 
sion. Washington,  D.  C,  for  furnishing  three 
complete  sets  of  tiling  for  boiler  settings  on 
pipe  line  dredges. 

•{•Bids  will  be  received  until  3  p.  m.,  January 
14.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D.  C, 
for  the  construction,  including  roof  and 
ground  surface  drainage  system,  of  the  new 
building  for  the  Bureau  of  Engraving  and 
Printing,  Washington,  D.  C. 

Georgia. 

^•Bids  will  be  received  until  Noon,  Decem- 
ber 17,  by  Robert  F.  IMaddox,  Mayor,  Atlanta, 
Ga..  for  remodeling  building  on  the  northwest 
corner  Marietta  and  North  Forsyth  Sts..  for 
new  city  hall.  The  structure  w-as  formerly  the 
V.  S.  Postoffice  and  Custom  House.  A.  Ten 
Eyck   Brown,  607   Forsyth   bldg..   is  architect. 

^Bids  will  be  received  unitl  3  p.  m.,  Janu- 
ary 7,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington, 
D.  C,  for  the  construction,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  of  the  United  States  Post 
Office  at  V\"aycross,  Ga. 

•{•Bids  will  be  received  until  Noon,  Decem- 
ber 22,  by  S.  H.  Willis,  Clerk,  Commissioners 
Court,  Greensboro,  Ga.,  for  renovating  the 
county  jail. 

Illinois. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
8,  by  Board  of  Public  Works.  Chicago,  111., 
for  making  borings  in  Lake  Michigan  to  de- 
termine the  elevation  of  bed  rock.  B.  J.  Mul- 
laney  is  Commissioner  of  Public  Works. 

•{•Bids  will  be  received  until  8  :-30  p.  m., 
Dec.  12,  by  Fred  W.  Luther,  Secy.,  Woodbine 
School,  Hawthorne.  111.  for  electric  wiring 
and  fixtures  for  same  in  the  new  Morton  Park 
and  Grant  Works  schools.  located  in  the  town  ' 
of  Cicero.  111..  School  District  No.  99. 

Kansas. 

W.  C.  Wells,  City  Engineer,  of  Wichita, 
Kan.,  has  completed  plans  and  specifications 
for  the  city  for  an  electric  sand  pump  and  boat 
This  will  be  used  to  pump  sand  out  of  the 
channel  of  the  Little  .Arkansas  River.  The 
pump  and  boat  will  be  of  modern  equipment 
and  will  be  used  in  dredging  the  channel  of 
the  Little  River  north  of  the  new  Central  Ave. 
dam. 

Kentucky. 

Bids  were  opened  Nov.  28  by  the  Board  of 
Public  Works,  of  Louisville.  Ky..  for  furnish- 
ing 1,900  street  signs.  The  following  compa- 
nies submitted  bids :  Nicholas  Sign  Co., 
Clyde,  O. ;  D.  Elmer  Roberts.  Racine.  Wis.; 
Enamel  Street  Sign  Co..  Louisville :  Adams  & 
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Sullivan,  Louisville;  H.  S.  Gosnell,  Louisville; 
E.  N.  Winston,  Louisville.  The  contract  will 
imount  to  about  $15,00u. 

Michigan. 
4.Bids  will  be  received  until  8  p.  nr,  Jan. 
19,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  the  construction  of  buildings,  fil- 
ters and  equipment  for  the  city  of  Grand  Rap- 
ids Mich.  •  Hering  &  Fuller,  117  Broadway, 
•  New   York  City,  Engineers. 

Louisiana. 
^Bids  will  be  received  until  10  a.  m.,  Janu- 
ary 16,  by  Favrot  &  Livaudais,  Ltd.,  Archi- 
tects, 839  Gravier  St.,  New  Orleans,  La.,  for 
the  erection  and  entire  completion  of  a  two- 
story  and  basement,  fireproof  courthouse  at 
Lake  Charles,  La.,  for  the  Parish  of  Calcasieu. 

Maryland. 

^•Bids  will  be  received  until  11  a.  m.,  De- 
cember 14,  by  Board  of  Awards,  Baltimore, 
Md.,  for  the  furnishing  of  both  pole  "type  and 
subway  type  oil-cooled  transformers  for  the 
Public  Parks  and  Squares  of  Baltimore.  Wil- 
liam S.  Manning  is  General  Superintendent  of 
the  Park  Commission. 

Massachusetts. 

•J«Bids  will  be  received  until  noon.  Dec.  12, 
by  Fire  Commissioner,  Fire  Department,  Bos- 
ton, Mass.,  for  dredging  dock  building  wharf, 
extending  wharf  to  the  harbor  line  and  pre- 
paring berth.  Plans  and  specifications  may  be 
obtained  of  the  Commissioner. 

i^Bids  will  be  received  until  noon,  Dec.  9, 
by  Superintendent  of  Streets,  Sanitary  Divi- 
sion. Boston,  Mass.,  for  repairing  stables  at 
Sanitary  yard.  North  Grove  St. 

Bids  as  follows  were  received  Nov.  23  by 
Col.  F.  V.  Abbott,  U.  S.  Engineer,  Boston, 
Mass.,  for  dredging  in  Merrimac  River, 
Mass.,  (1)  being  price  per  cu.  yd.  for  dredg- 
ing, scow  measurement,  below  and  above 
Rocks  Bridge;  (2)  price  per  cu.  yd.  for  re- 
moving boulders  exceeding  one  cu.  yd.  each 
below  and  above  Rocks  Bridge.  John  R. 
Burke  Wollaston,  Mass.,  (1)  $250  and 
o2  cts.,  (2)  $15  and  $15.  Commonwealth  Dredg- 
ing Co.,  Boston,  Mass.,  (1),  $2.25  and  57  cts., 
(2)  $10  and  $10. 

Massachusetts. 

4«Bids  will  be  received  until  Noon.  Decem- 
ber 27,  by  Col.  F.  V.  Abbott,  U.  S.  Engineer, 
Boston,  Mass.,  for  removing  the  wreck  of  the 
Schooner  Nat  Ayer  in  Boston  Harbor,  Mass. 

Minnesota. 

^Bids  will  be  received  until  1  p.  m.,  Dec.  9, 
oy  Board  of  County  Commissioners  Warren, 
Minn.,  for  the  necessary  labor  and  material 
for  the  erection  of  janitor's  apartments,  elec- 
tric light  fixtures,  cement  floor  in  basement, 
plumbing  and  vault  fixtures  in  the  court  house 
at  Warren. 

The  city  of  Thief  River  Falls,  Mmn.,  is 
having  plans  prepared  for  a  dam  to  be  built 
icross  Lake  River,  four  miles  south  of  the 
city.  The  dam  will  be  erected  for  the  city 
electric  plant. 

Captain  Fugina  of  Fountain  City  has  been 
awarded  the  contract  from  the  government  for 
the  furnishing  to  Captain  J.  D.  Du  Shane,  in 
charge  of  river  improvement  work  between 
Winona  and  St.  Paul,  of  70,000  cu.  yds-  of 
brush  to  be  used  in  the  improvement  work  be- 
tween Winona  and  Lake  Pepin.  Captain  Fu- 
eina  will  cut  most  of  this  brush  this  winter. 

Missouri. 

4-Bids  will  be  received  until  Noon,  January 
i,  1911,  by  Maj.  Edward  H.  Schulz,  U.  S.  En- 
gineer, Kansas  City,  Mo.,  for  construction  of 
about  13,000  ft.  standard  revetment  on  Mis- 
souri River  about  6  miles  below  Kansas  City. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

New  Jersey. 

•J«Bids  will  be  received  until  3  ;30  p.  m.,  Dec. 
7  by  Board  of  Fire  Commissioners,  Charles 
S.  Smith,  Clerk,  Newark,  N.  J.,  for  furnishing 
the  following  f.  o.  b.  Newark.  N.  J. :     One  (1) 


or  more  automobile,  high-service  wagons,  with 
suitable  equipment  complete,  to  have  a  carrying 
capacity  of  not  less  than  1,500  ft.  of  2'/2-inch 
cotton  covered  hose.  Detailed  plans  and  speci- 
fications to  accompany  each  bid.  One  (1)  au- 
tomobile, runabout  type,  capable  of  carrying 
two  passengers.  Detailed  plans  and  specifica- 
tions to  accompany  each  bid.  Ten  thousand 
(10,000)  ft.,  more  or  less,  of  2V-;-inch  fifty- 
foot  length  fire  hose,  three-ply  solid  woven, 
cotton  cover,  four-ply  rubber  lining,  or  of  a 
standard  equally  as  good  or  better.  Samples 
to  be  submitted.  Couplings  to  be  of  brass,  the 
material  to  be  equal  in  quality,  weight  and 
other  essential  features  to  the  couplings  now 
used  by  the  city  of  Newark  on  2M:-inch  hose, 
to  contain  in  raised  letters  N.  F.  D.,  and  in 
raised  figures,  both  the  number  and  the  month 
and  year  of  delivery.  The  thread  of  coupling 
to  be  Higbie  patent.  ."Ml  hose  to  be  delivered 
from  time  to  time,  subject  to  the  orders  of  the 
fire  commissioners.  One  (1)  motor-driven 
lathe,  24-inch  belting,  six  feet  six  inches  be- 
tween central  figures  with  all  attachments. 

New  York. 

•J«Bids  will  be  received  until  noon,  Dec.  21, 
by  Trustees  of  Public  Buildings,  Albany,  N. 
Y.,  for  the  construction  and  plumbing  of  a 
power  house  and  conduits  for  the  New  York 
State  Capitol  and  Education  Building  at  Al- 
bany. N.  Y. 

•J-Bids  will  be  received  until  3  p.  m.,  Dec.  8, 
by  Park  Board,  Arsenal  Bldg..  5th  Ave.,  Man- 
hattan, New  York  City,  for  furnishing  all  the 
necessary  labor  and  material  for  the  constriic- 
tion  of  a  comfort  and  shelter  building  in  Win- 
throp  Park,  Borough  of  Brooklyn. 

Returns  from  all  counties  of  the  state,  with 
the  exception  of  five,  on  the  question  of  bond- 
ing the  state  in  $2,500,000  for  the  develop- 
ment of  the  Palisades  Park  is  as  follows:  In 
favor,  334,062;  against,  274,-303.  This  is  a 
majority  of  59,7.59  in  favor  of  the  plan  and  it 
is  not  probable  that  this  will  be  offset  by  the 
vote  from  the  missing  counties,  which  are 
Fulton,  Nassau.  Orleans,  Rensselaer  and  Rock- 
land. The  proposal  submitted  in  connection 
with  the  Palisades  Park  project  contemplates 
a  bond  issue  to  the  amount  of  $2,.500,000  for 
the  extension  and  beautification  of  the  pro- 
jected park  on  the  western  shore  of  the  Hud- 
son, below  Newburg.  The  ratification  by  the 
voters  will  insure  to  the  state  the  gift  of 
10,000  acres  of  forest  land  in  the  highlands 
of  the  Hudson,  which  was  tendered  by  Mrs. 
E.  H.  Harriman,  widow  of  the  late  railroad 
man,  contingent  on  favorable  action  by  the  vot- 
ers on  the  bond  issue. 

No  bids  were  received  Nov.  29  by  the  Com- 
missioner of  Fire  Department,  city  of  New 
York,  for  two  gasoline  propelled  pumping  en- 
gines.    The  same  will  be  readvertised. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Jan.  2, 
by  Board  of  Education,  City  Hall,  Cincinnati, 
O.,  for  the  necessary  labor  and  material  for 
the  completion  of  a  new  school  building  on  the 
14th  District  School  lot  on  the  northeast  cor- 
ner of  Freeman  Ave.  and  Poplar  St.  C.  W. 
Handman  is  Business   Manager. 

•J«Bids  will  be  received  until  Noon,  Decem- 
ber 21,  by  Board  of  City  Hall  Commissioners, 
Cleveland,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  excavating,  footings 
and  foundations  up  to  grade  for  the  City  Hall 
building.  Plans  and  specifications  can  be  seen 
at  the  office  of  J.  Milton  Dyer,  825  Cuyahoga 
Bldg ,  Cleveland,  O.,  the  architect.  A  certified 
check  for  $5,000  must  be  filed  with  each  bid 
and  made  payable  to  the  city  of  Cleveland,  O. 
Edward  A.  Roberts,  Clerk.  ^      „.     . 

The  Monongahela  &  Western  Co.,  Pittsburg, 
Pa  at  $11,167,  was  the  low  bidder  for  remov- 
ing' Sand  Creek  dike  in  the  Ohio  River  and 
dredging  the  channel  at  that  point  for  the  U.  S. 
Government. 

Oklahoma. 

The  Oklahoma  Quarries  &  Construction  Co., 
of  Oklahoma  Citv'.  has  been  incorporated  with 
a  capital  stock  of  SIOO.OOO.  the  incorporators 
being  John  M.  Wheeler,  Daniel  B.  Ridpath 
and  E.  J.  Heavener. 


Oregon. 

^Bids  will  be  received  until  8  p.  m.,  Dec. 
10,  by  Directors  of  School  District  No.  2  of 
Lincoln  County,  at  Toledo,  Ore.,  for  the  con- 
struction of  a  high  school  building  at  that 
city.  Charles  H.  BurgraflF,  Albany,  Ore.,  is 
Architect. 

Pennsylvania. 

The  Raymond  Concrete  Pilt  Co.  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  the  foundations,  including  Raymond 
concrete  piles,  of  a  traveling  craneway  at  the 
Allegheny  plant  of  the  Pressed  Steel  Car  Co., 
Pittsburg,  Pa. 

Rhode  Island. 

The  Hannan  &  Daly  Dredging  Co.,  of  Og- 
densburg,  N.  Y.,  which  has  had  a  large  por- 
tion of  its  plant  at  work  in  the  harbor  at 
Boston  for  four  years,  has  been  awarded  a 
government  dredging  contract  at  Newport, 
R.  I.,  and  within  a  short  time  will  remove  the 
large  elevator  dredge,  Denver,  to  the  New- 
port harbor.  The  company  also  received  a 
contract  from  the  city  of  Boston  for  work  to 
be  done  in  the  Mystic  River. 

4*Bids  are  being  asked  until  2  p.  m.,  Dec.  17, 
as  noted  in  our  Nov.  23  issue,  by  Lt.-Col.  J.  C. 
Sanford.  U.  S.  Engineer,  Newport,  R.  I.,  for 
dredging  in  Providence  River,  R.  L  The  work 
is  located  in  Providence  River  between  Gaspee 
Point,  about  3%  miles  below  Fields  Point  in 
Providence  Harbor,  and  Buoy  No.  11,  about 
%  mile  below  the  latter  point.  The  work  consists 
in  widening  and  straightening  the  channel  by 
dredging  from  .a  line  just  above  Gaspee  Point, 
to  about  black  buoy  No.  11  below  Fields  Point, 
covering  a  total  length  of  about  three  miles, 
so  that  there  shall  be  a  minimum  bottom  width 
of  600  ft.,  with  enlargements  at  the  two  bends 
within  the  limits  of  the  work  to  a  bottom 
width  of  about  800  ft.,  all  with  a  depth  of  25 
ft.  at  mean  low  water.  The  channel  has  been 
dredged  to  a  depth  of  25  ft.  at  mean  low  water 
and  now  has  a  width  of  about  400  ft.  It  is 
proposed  to  straighten  the  channel  by  cutting 
oflf  the  bends  and  to  widen  the  channel  \vhere 
necessary  by  dredging  on  one  or  both  sides  of 
the  present  channel,  as  shown  on  the  maps 
above  referred  to.  The  estimated  amount  of 
dredging  required  is  1,698,240  cu.  yds.  meas- 
ured in  the  scow.  It  is  intended  to  award  the 
work  as  a  whole  to  one  bidder. 

South  Carolina. 

•J"Bids  will  be  received  until  Noon,  Decem- 
ber 1-5,  by  town  of  Yorkville,  S.  C,  for  me- 
chanical gravity  filtration  plant  with  capacity 
of  from  250  to  500  gals,  per  minute.  Plant  to 
be  complete.  Loss  of  head  gauges,  controll- 
ers, pump  and  motor  belts,  pulleys,  shafting 
hangers,  readv  for  operation.  A  certified 
check  for  $250  must  be  filed  with  each  bid 
John  G.  Barnwell  is  Superintendent  of  the 
Water  Works. 

Tennessee. 

The  J.  R.  Watkins  Co.,  of  Winona,  Minn., 
manufacturers  of  patent  medicines,  has  award- 
ed a  contract  to  the  Ferro  Concrete  Construc- 
tion Co.,  of  Cincinnati,  for  the  erection  of  a 
6-story  office,  laboratory  and  warehouse  build- 
ing at  the  northwest  corner  of  Iowa  and  Ken- 
tucky Ave.,  Memphis.  The  building  will  be 
60  by  160  ft.,  built  of  reinforced  concrete 
tlwoughout  and  fireproof. 

Texas, 

The  City  Council  of  Temple,  Tex..  1=  in- 
vestigating the  feasibility  of  establishing  a  citv 
crematory  for  the  reduction  of  all  municipal 
garbage,  offal  and  general  refuse.  It  is  esti- 
mated that  the  plant  will  cost  between  $5,000 
and  $10,000.  M.  O.  Woodward  is  City  Secre- 
tary of  Temple. 

Utah. 

The  Lehi-Tintic  Mining  Co.,  George  Nich- 
ols. Manager,  American  Fork,  Utah,  is  to  drive 
an  800-ft.  tunnel  to  open  up  and  explore  its 
territory  of  over  240  acres  in  the  northeast- 
ern part  of  the  Tintic  district.  The  property 
is  located  six  mile?  northeast  of  Eureka 


Items  marked  thus  4-  indicate  work  now  open   for  bids. 
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Virginia. 

4»Bids  will  be  received  until  December  10, 
by  Capt.  C.  C.  Rorebeck,  Quartermaster,  Fort 
Monroe,  Va.,  for  furnishing  520  electric  fix- 
tures, 300  ft.  '  cable,  200  lbs.  assorted  nails, 
40  lbs.  assorted  tape  and  3,000  ft.  rubber  cov- 
ered wire. 

The  Manufacturing  Light  &  Power  Co.,  of 
Strasburg,  Va.,  has  been  incorporated  with  a 
capital  stock  of  $-50,000,  and  proposes  to  de- 
velop electric  power  from  the  Shenandoah 
River  near  Strasburg. 

Washington. 

•J«Bids  will  be  received  until  11  a.  m.,  Janu- 
ary 28,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  a  general  foundry  building  at 
the  navy  yard,  Bremerton,  Wash. 

•J«Bids  will  be  received  until  11  a.  m.,  Janu- 
ary 21,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  an  oil  storage  house  at  the 
Puget  Sound  Navy  Yard,  Puget  Sound,  Wash. 

West  Virginia. 

4»Bids  will  be  received  until  U  a.  m.,  De- 


cember 22,  by  Capt.  F.  W.  Alstaettcr,  U.  S.  En- 
gineer, Wheeling.  W.  Va.,  for  furnishing  and 
erecting  steel  locks  gates  and  furnishing  and 
delivering  Poiree  dam  trestles,  gate  recess 
covers  and  tank  pit  covers. 

Canada. 

4«Bids  will  be  received  until  4  p.  m.,  Dec. 
21,  by  R.  C.  Des  Rochers,  Secy.  Department 
of  Public  Works,  Otatwa,  Ont.,  for  additions 
and  alterations  to  the  Public  Building,  Peter- 
boro,  Ont.  William  Blackburn,  Peterboro, 
Ont.,  is  architect. 

4»Bids  will  be  received  until  noon,  Dec.  28, 
by  F.  J.  Griffiths,  Secy.-Treas.,  City  of  Sher- 
b'rooke.  Que.,  for  the  construction  of  a  con- 
crete dam  and  power  house  in  the  Magog 
River  near  Rock  Forest.  Ross  &  Holgate,  80 
St.  Francois  Xavier  St.,  Montreal,  Que.,  Engi- 
neers. Each  tender  must  be  accompanied  by  a 
marked  check  for  $5,000. 

^Bids  will  be  received  until  noon,  Dec.  22,  , 
by  City  Commissioners,  Calgary,  Out.,  for 
supplying  one  1,500  H.  P.  synchronous  motor 
generator ;  also  one  motor  generator  e.xciter 
set,  including  switchboard  instruments,  etc. 
W.   D.   Spence  is   City   Clerk. 


Mexico. 


The  Maya  River  Power  &  Land  Co.,  Den- 
ver, Colo.,  is  reported  to  have  financed  its 
hydro-electric  projects  in  Me.xico  and  is  said 
to  be  about  ready  to  let  construction  contracts. 
The  plans  which  have  been  adopted  call  for 
the  building  of  three  great  dams  and  the  in- 
stallation of  that  number  of  hydro-electric 
plants.  These  plants  will  have  an  aggregate 
capacity  of  300,000  hp.  The  surveys  that  have 
been  made  for  the  proposed  dam  across  the 
Maya  River  in  the  State  of  Sonora  call  for  a 
structure  170  ft.  high,  260  ft.  long  at  the  top 
and  forming  a  reservoir  of  a  capacity  of  10,- 
280,000,000  cu.  ft.  of  water.  The  dam  across 
the  Humaya  River  will  be  228  ft.  high,  708  ft. 
long  at  the  top  and  will  form  a  reservoir  of  a 
capacity  of  11,384,500,000  cu.  ft.  of  water.  The 
dam  across  the  Santiago  River  will  be  215  ft. 
high,  145  ft.  long  at  the  top  and  will  form  a 
reservoir  of  a  capacity  of  9,.360,000,000  cu.  ft. 
of  water.  The  hydro-electric  plant  that  the 
company  will  install  on  the  Santiago  River 
will  furnish  power  chiefly  for  the  Southern 
Pacific  Railroad  of  Mexico. 


B R I D G E S - STE E L       AND       CONCRETE 


Alabama. 

Advices  from  Cullman,  .^la..  state  that  the 
Virginia  Bridge  &  Iron  Co.,  Roanoke,  Va., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  four  deck-girder  bfidge,  con- 
sisting of  seven  80-ft.  spans,  one  60-ft.  span 
and  two  90-ft.  spans ;  two  half  through  bridges 
of  80  ft.  spans  and  one  60-ft.  half  through. 
The  work  will  include  6,480  cu.  yds.  of  con- 
crete for  which  H.  B.  .\rnott  &  Co.,  Birming- 
ham, .\la.,  has  the  contract. 
California. 

The  Improvement  Club,  of  College  Hill,  has 
succeeded  in  securing  an  appropriation  of  the 
supervisors  at  San  Francisco,  Cal.,  for  $10,- 
500  for  the  construction  of  the  Richland  Ave. 
bridge  across  the  tracks  of  the  Southern  Paci- 
fic. Plans  for  the  improvement  are  being 
prepared  and  it  is  expected  that  bids  for  the 
work  will  be  asked  soon. 

Committee  has  been  appointed  by  the  Sup- 
ervisors of  Nevada  and  Yuba  Counties,  Cal., 
to  take  up  the  matter  of  purchasing  the  toll 
road  and  bridge  over  the  Middle  Yuba  at 
Frenan's  Crossing. 

Connecticut. 

Engineering  expert?  who  have  been  .study- 
ing the  matter  of  dredging  the  channel  of  the 
river  in  the  vicinity  of  East  Washington  Ave., 
Bridgeport.  Conn.,  recommend  the  construc- 
tion of  a  new  bridge  at  an  estimated  cost  of 
$60,000. 

Florida. 

Commissioners  of  Dade  Couny,  Miami,  Fla., 
have  awarded  the  contract  for  the  construc- 
tion of  two  steel  bridges,  one  over  the  Little 
River  and  the  other  over  the  Snake  River 
to  the  Champion  Bridge  Co. 

Idaho. 

The  County  Commissioners,  Boise,  Idaho, 
have  awarded  the  engineering  contract  to 
LaPointe  &  Fox  for  the  proposed  new  rein- 
forced concrete  bridge  to  span  the  Boise  River 
in  place  of  the  old  structure  at  9th  St.  It  is 
planned  to  have  the  new  bridge  completed  be- 
fore the  highwater  in  the  early  spring. 

Illinois. 

^•Bids  will  be  received  until  noon,  Jan,  9, 
by  Board  of  Trustees,  East  Side  Levee  and 
Sanitary  District,  Sexton  BIdg.,  East  St.  Louis, 
111.,  for  the  construction  of  four  highway 
bridges  over  Cahokia  Creek  Diversion  Chan- 
nel, Madison  County,  111.  Each  structure  will 
have  two  60-ft.  spans  and  one  l-SO-ft.  span, 
structures  Nos.  1  and  2  having  24  and  20  ft. 
roadways  respectively  and  2  and  3  having  16 


ft.  roadways.  The  bridges  will  rest  on  two 
piers  about  23  ft.  high  and  two  abutments 
about  16  ft.  high,  and  will  have  reinforced 
concrete  floors  and  macadam  wearing  sur- 
faces. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Providing  the  city  officials  of  Peoria,  111., 
can  induce  the  Chicago,  Rock  Island  &  Pacific 
and  P.  &  P.  U.  Rys.  to  furnish  the  necessary 
funds  a  viaduct  approach  will  be  built  for  the 
new  steel  bridge  at  that  place. 

The  wooden  bridge  at  Troy  Grove,  near  Ot- 
tawa, 111,  was  recently  destroyed  by  fire  and 
the  same  will  be  replaced  by  a  steel  structure 
in  the  spring. 

Thomas  G.  Pihlfeldt,  City  Bridge  Engineer, 
Chicago,  111.,  has  plans  prepared  for  the  con- 
struction of  a  bridge  to  take  the  place  of  the 
present  structure  at  Lake  St.,  and  to  take  care 
of  the  traffic  while  the  change  is  made  at  an 
additional  cost  of  $100,000.  The  bridge  pro- 
posed is  of  vertical  lift  type  and  would  cost 
$400,000. 

Aldermen  of  Peoria,  111.,  have  approved  the 
plans  and  specifications  for  the  removal  of 
the  debris  at  the  bottom  of  the  Illinois  River 
and  the  construction  of  a  new  bridge  at  that 
site.  Plans  will  now  be  printed  and  placed  in 
working  order  by  Engineers  Hedrick  &  Coch- 
rane, after  which  bids  will  be  advertised. 

Highway  Commissioners  of  Ruyle  Town- 
ship, 111.,  have  awarded  a  contract  to  Nelson 
Bros.,  Jerseyville,  111.,  at  $1,050  for  the  con- 
struction of  a  steel  and  concrete  bridge. 

The  Supervisors  of  Williamson  County,  111., 
have  awarded  a  contract  to  the  Decatur  Bridge 
Co.  at  $1,2.50,  for  building  a  steel  bridge  over 
Crab  Orchard  Creek,  one  mile  south  of 
Marion,  111.,  on  Court  St. 

City  Council  of  Moline,  111.,  has  ordered 
the  improvement  of  the  Rock  River  bridge  at 
once,  upon  the  recommendation  of  the  Bridge 
Committee.  The  work  will  include  planking 
and  new  rails. 

Indiana. 

4»Bids  will  be  received  until  2  p.  m.,  Dec.  7, 
by  Board  of  County  Commissioners  of  Pike 
County,  at  Petersburg,  Ind.,  for  the  construc- 
tion of  four  bridges  in  Logan  Township.  F. 
R.  Bildcrback  is  County  Auditor. 

The  County  Council  at  LaGrange,  Ind.,  has 
appropriated  the  sum  of  $12,409  for  the  con- 
struction of  bridges  over  the  new  Fly  Creek 
ditch. 

Iowa. 

The  City  Council  will  hold  a  meeting  Dec. 
12,  at  8  p.  ni.,  in'  Marshalltown,  la.,  for  con- 
sidering and  determining  the  cost  and  propor- 
tion  of  expense   of  the  proposed   Third  Ave. 


viaduct  to  be  borne  by  the  Northwestern  and 
the  Iowa  Central  Railways. 

The  Supervisors  of  Dubuque  County,  la.,  at 
Dubuque,  are  to  take  up  the  matter  of  con- 
structing a  bridge  on  the  county  line  in  Sec. 
3,  Washington  Township,  petitioned  for  by 
Fred  Loes,   et  al. 

Business  interests  in  Burlington,  la.,  are 
contemplating  taking  steps  toward  securing 
the  construction  of  a  new  bridge  in  that  city 
suitable  for  interurban  traffic;  it  is  esti- 
mated that  such  an  improvement  would  neces- 
sitate an  e.xpenditure  of  several  thousand  dol- 
lars. 

Kansas. 

^Bids  will  be  received  until  noon,  Dec.  7, 
by  J.  A.  Hunter,  County  Clerk,  Newton,  Kan., 
for  the  erection  of  three  pile  bridges  in  the 
county. 

Information  received  from  Galesburg,  Kan., 
states  that  a  petition  is  being  circulated  in 
that  vicinity  for  presentation  to  the  County 
Commissioners,  asking  that  a  bridge  be  con- 
structed across  the  Shaw  Branch  of  Labette 
Creek. 

Salina,  Kan.,  business  men  are  advocating 
the  construction  of  a  new  concrete  bridge  over 
the  Smoky  Hill  River,  at  Iron  Ave.,  to  re- 
place the  old  steel  structure  which  they  favor 
being  moved  to  Mulberry  St. 

The  Board  of  County  Commissioners,  Leav- 
enworth, Kan.,  have  ordered  the  reconstruc- 
tion of  three  new  bridges,  one  in  Tonganoxie 
Township,  one  in  Alexandria  Townshi-  and 
one  in  Stranger  Township. 

Massachusetts. 

4"Bids  will  be  received  until  noon,  Dec.  12, 
by  Superintendent  of  Streets,  Street  Depart- 
ment, Boston,  Mass.,  for  repairing  bridge 
over   Neponset  River. 

Citizens  of  Cambridge,  Mass.,  are  to  raise 
funds  for  the  construction  of  a  reinforced  con- 
crete bridge  over  the  Charles  River,  at  Boyl- 
ston  St.,  12  ft.  above  the  water  level,  accord- 
ing to  specifications  approved  by  the  U.  S. 
Engineers.  The  cost  of  the  work  has  not  yet 
been  determined,  but  is  estimated  at  about 
$300,000. 

Michigan. 

•J-Bids  will  be  received  by  the  Commission- 
ers of  Delta  County,  Escanaba,  Mich.,  until 
2  p.  m.,  Dec,  20,  for  the  construction  of  a 
concrete  highwav  bridge  over  the  Escanaba 
River  at  Wells,  Mich.  John  A.  Semer,  Es- 
canaba. Mich.,  is  Clerk  of  the  County.  Offi- 
cial advertisement  w-ill  be  found  elsewhere  in 
this  issue. 

It  has  been  suggested  by  Horatio  S.  Earle, 
former     State     Highway     Commissioner     of 
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Michigan,  that  a  bridge  be  constructed  across 
the  straits  of  Mackinac,  wiping  out  all  section- 
al lines  of  the  northern  and  southern  penin- 
sula. The  length  of  the  span  would  be  3V4 
miles. 

Missouri. 

The  Twelfth  St.  Traffic  Way  Commission, 
Kansas  City,  Mo.,  has  approved  the  detailed 
plan  for  a  viaduct  as  outlined  in  the 
resolution  adopted  by  the  Board  of  Public 
Works  recently,  and  the  ne.xt  step  will  be 
the  adoption  of  the  plans  and  specifications  for 
the  work  and  the  presentation  of  ordinances 
to  the  Council  to  do  the  grading  and  to  con- 
struct the  viaduct.  The  estimated  cost  of 
the  entire  improvement  is  estimated  at  $1,- 
425.000. 

The  County  Court  •  at  Columbus,  Mo.,  has 
awarded  the  contract  for  the  construction  of 
eight  new  steel  bridges  throughout  the  coun- 
ty, at  an  aggregate  cost  of  $6,100. 

Nebraska. 

.•\t  a  regular  meeting  of  the  County  Com- 
missioners, Franklin.  Neb.,  Nov.  16,  it  was 
voted  to  put  a  steel  bridge  across  the  Re- 
publican River  east  of  Riverton,  Bids  for 
the  work  will  be  called  at  once  for  the  im- 
provement, which,  it  is  estimated,  will  re- 
quire an  expenditure  of  $8,000. 

The  City  Engineer's  force,  Omaha,  Neb., 
has  begun  the  plans  for  the  construction  of 
the  viaduct  over  Eleventli  St.,  which  is  to  re- 
place the  oldest  structure  in  the  city.  It  is 
:hought  that  the  project  will  meet  no  opposi- 
;ion. 

It  .is  reported  in  Omaha,  Neb.,  that  the 
Jnion  Pacific  Ry.  Co.  is  planning  the  con- 
itruction  of  a  new  bridge  over  the  Missouri 
River  to  replace  the  old  structure  east  of 
he  Union  Station,  and  that  the  Engineering 
Department  was  soon  to  take  up  the  matter  of 
)reparing  plans  for  the  same. 

New  York. 

Mayor  Gillmore,  Utica,  N.  Y.,  has  been  ad- 
ised  by  State  Engineer,  Albany,  N.  Y.,  that 
ilans  and  specifications  are  being  prepared  for 
he  construction  of  a  bridge  over  the  Barge 
Zanal  in  North  Genesee  St.,  with  a  4'2-ft. 
'oadway  and  6-ft.  passages  on  each  side  of 
he  main  passage.  The  contract  for  the  work 
vill  be  let  sometime  next  summer. 

According  to  recent  communications  from 
Troy,  N.  Y.,  The  Boards  oLSupervisors,  Sara- 
oga  and  Rensselaer  Counties,  New  York,  have 
idopted  resolutions  declaring  that  public  senti- 
nent  demands  that  the  Waterford  bridge 
Tossing  the  Hudson  between  the  two  coun- 
ies  be  made  free,  and  recommending  that  the 
kate  Highway  Commission  take  the  matter 
n  hand.  The  structure  is  valued  at  $125,000. 
^  Joseph  Casey,  136  Liberty  St.,  New  York 
Tity,  has  been  awarded  the  contract  by  the 
Zentral  Park  Board  of  New  York  City  for  re- 
jairs  to  three  bridges  in  Forest  Park  for  $1,- 
;!98.  Bids  were  opened  Nov.  17. 
North  Carolina. 

^•Bids  will  be  received  until  noon,  Dec.  21, 
)y  Capt.  Earl  I.  Brown,  U.  S.  Engineer,  Wil- 
nington,  N.  C,  for  the  construction  of  fender 
>iers  for  highway  bridge  over  Core  Creek, 
lear  Beaufort,  N.  C. 

North  Dakota. 

Advices  from  Drayton,  N.  D.,  state  that 
he  County  Commissioners  have  taken  action 
■efusing  to  make  an  appropriation  of  $25,000 
or  the  construction  of  the  proposed  bridge 
.cross  the  Red  River  at  that  place.  It  is  be- 
ieved  that  an  election  will  be  held  to  decide 
he  matter. 

Ohio. 

•J«Bids  will  be  received  until  11  a.  ni.,  Dec. 
2,  by  Board  of  County  Commissioners, 
foungstown,  O..  for  furnishing  the  necessary 
ihoT  and  material  for  the  construction  of  a 
teel  bridge  405  ft.  in  length  over  Powers 
tun,  on  Powers  Way,  in  Youngstown  Town- 
hip.  A  certified  check  made  payable  to  C.  T. 
>uesdale.  Treasurer  of  Mahoning  County, 
,5r  the  sum  of  $5,000,  must  be  filed  with  each 
id     W.  B.  Jones  is  County  Auditor. 


Bids  were  recently  advertised  by  the  Com- 
missioners at  Zanesville,  O.,  for  the  substruc- 
ture of  the  5th  St.  bridge.  It  is  planned  to 
have  this  work  ready  for  the  concrete  by 
April  1,  and  to  start  steel  work  about  the 
first  of  May. 

Special  meeting  of  the  Newport  General 
Council  has  been  called  in  Newport,  Ky.,  for 
the  purpo,se  of  taking  up  the  matter  of  build- 
ing a  viaduct  at  the  head  of  Monmouth  St., 
to  eliminate  the  present  grade  crossing. 

The  County  Commissioners  have  been  re- 
quested by  the  Chamber  of  Commerce  and  the 
Southside  Building  and  Improvement  .Asso- 
ciation, Columbus,  O.,  to  take  up  the  matter 
of  constructing  a  new  steel  bridge  over  the 
Scioto,  at  West  Mound  St.,  capable  of  bear- 
ing street  car  traffic. 

Citizens  of  Nile,  C,  will  take  definite  steps 
toward  securing  the  construction  of  a  new 
bridge  over  the  Mahoning  River  at  that  place 
the  coming  year. 

Oklahoma. 

The  Oklahoma  Union  Traction  Co.  is  to 
solicit  the  aid  of  the  city  of  Tulsa  and  Tulsa 
CouiUy,  Okla.,  in  building  a  new  double  deck 
bridge  over  the  Arkansas  River  at  Tulsa,  for 
the   Sapulpa   Interurban  line. 

Information  received  from  Muskogee,  Okla., 
states  that  the  county  voted  by  a  large  majori- 
ty a  bond  issue  of  $150,000  to  provide  funds 
for  the  construction  of  33  new  bridges. 

Oregon. 

•I"Bids  will  be  received  until  Jan.  2,  by  the 
city  of  Portland,  Ore.,  for  the  construction  of 
the  proposed  Broadway  bridge  substructure. 
Ralph  Modjeski,  Chicago,  III,  is  Consulting 
Engineer. 

The  Mount  Hood  Ry.,  Joseph  W.  West, 
Mount  Hood,  Ore.,  Cliief  Engineer,  has  work  ■ 
under  way  on  the  trestle  that  will  form  the 
approaches  to  the  bridge  over  the  Sandy  River. 
The  work  will  require  about  1,400  ft.  of  trestle 
on  one  side  of  the  river  and  about  400  ft.  on 
the  other  side. 

Pennsylvania. 

The  American  Railways,  Co.  and  Delaware 
&  Hudson  Ry.  will,  in  connection  with  the 
straightening  of  the  Lackawanna  River  at 
Lover  road,  let  a  contract  this  winter  for  the 
construction  of  a  viaduct  in  Scranton,  Pa. 
George  H,  Burgess,  Albany,  N.  Y.,  is  Chief 
Engineer  of  the  D.  &  H.  Co. 

-A  hearing  will  be  held  at  Pittsburg,  Pa.,  by 
Engineers  of  the  U.  S.  Army,  in  regard  to 
raising  the  bridges  spanning  the  Allegheny 
River   at    Pittsburg,   Pa. 

The  County  Commissioners  have  author- 
ized Hartley-Zeigler  Co.,  contractors  for  build- 
ing the  College  Ave.  bridge,  York  City,  Pa.,  to 
begin  active  construction  work  at  once.  The 
contract  price  of  the  improvement  is  $28,294. 

South  Carolina. 

It  is  reported  that  the  County  Supervisors, 
Greenville,  S.  C,  on  Nov.  29,  let  a  contract 
for  the  construction  of  two  steel  bridges,  one 
at  Cordan  Falls,  near  Fork  Shoals,  and  the 
other  on  the  road  from  Fountain  Inn  to  Fair- 
view  Church,  over  the  creek,  J.  P,  Goodwin 
is  Supervisor, 

South  Dakota. 

Engineer  Trimmer  has  presented  his  esti- 
mate of  the  cost  of  a  sewerage  plant  to  meet 
the  needs  of  the  city  of  Madison.  S.  Dak.,  at 
$64,585.  This  estimate  covers  the  cost  of 
main  pipe,  excavating  trenches,  back-filling, 
manholes,  covers  for  the  same,  flush  tanks, 
septic  tanks,  2  acres  of  ground  for  the 
disposal  station,  construction  of  filter  beds,  2 
motor  driven  centrifugal  pumps,  engineering 
and  incidental  expenses. 

Texas. 

•|«Bids  will  be  received  until  10  a.  m.,  De^:. 
10,  by  George  L.  Fearn,  Dallas,  Tex.,  Couaty 
Auditor,  for  construction  of  the  Oak  Cliff  ap- 
proach to  viaduct.  The  work  will  include 
50,000  cu.  yds.  of  earth  embankment  and  300 
yds.  of  reinforced  concrete.  A  certified  check 
for  $1,000,  payable  to  John  L.  Young.  County 
Jud.ge.  must  be  filed  with  each  bid. 


4*Bids  will  be  received  until  10  a.  m.,  Dec. 
21  by  the  Board  of  County  Commissioners, 
Dallas.  Te.x.,  for  the  construction  of  three 
swing  bridges,  the  work  including  furnishing 
and  erecting  three  swing  spans  of  212  ft.  each. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  County  Engineer.  George  L.  Fearn  is 
County  Auditor. 

The  City  of  Houston,  Tex.,  in  connection 
with  the  Ship  Channel  proposition,  mentioned 
elsewhere  in  this  issue,  will  vote  Jan.  10  an 
issuing:  $500,000  of  bonds  for  the  construction 
of  a  viaduct  across  the  channel  at  the  foot  of 
Main  St, 

An  agreement  has  been  reached  by  the  city 
officials  of  Belton,  Tex,,  and  those  of  the 
Santa  Ry,,  whereby  the  company  will  con- 
stritct  a  viaduct  over  its  tracks  on  North 
Main  St,,  and  the  city  will  pay  certain  dam- 
ages in  consequence  of  the  Mayor  removing 
the  old  viaduct.  The  cost  of  the  new  struc- 
ture is  estimated  at  $16,000, 

The  Railroad  Commission,  Austin,  Tex.,  has 
instructed  the  St.  Louis,  Brownsville  &  Mexi- 
co Ry.  to  make  temporary  repairs  and  to  re- 
place approaches  to  bridge  of  the  company  over 
the  Colorado  River,  between  Bay  City  and 
Buckeye.  C.  B.  Rodgers,  Kingsville,  Tex.,  is 
General  Manager  of  the  company. 

Virginia. 

•J»Bids  will  be  received  until  4  p.  ni.,  Feb. 
1,  by  Charles  E.  Boiling,  City  Engineer,  Rich- 
mond, Va..  for  the  erection  and  construction 
of  a  reinforced  concrete  bridge  over  the  James 
River,  not  to  exceed  a  cost  of  $225,000.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $5,000,  payable  to  the  City  Treasurer. 
Official  advertisement  of  the  work  will  be 
found  elsewhere  in  this  issue. 

Committee  of  Roads  and  Bridges,  Danville, 
Va.,  will  probably  take  up  the  matter  shortly, 
of  securing  plans  for  the  construction  of  a 
highway  bridge  over  Dan  River.  J.  O.  Ma- 
gruder  is   City  Engineer. 

The  Roanoke  Bridge  Co.,  of  Roanoke,  Va., 
has  been  awarded  the  contract  by  the  County 
Commissioners  at  Madison,  Va.,  for  the  con- 
struction of  three  bridges  of  steel,  two  50  ft. 
and  one  40  ft.  long  in  Madison  County,  for 
$3,842.  Bids  were  opened  Nov.  22,  P.  St.  J. 
Wilson  is  State  Highway  Commissioner,  Rich- 
mond, Va, 

Washington. 

Board  of  County  Commissioners,  Wenatchee, 
Wash,,  have  awarded  a  contract  to  J,  W, 
Quigg  for  constructing  a  wing  dam  for  the 
bridge  at  Cashmere,  Chelan  County  will  fur- 
nish all  material '  and  the  contractor  will  be 
paid  9%  per  cent  of  the  cost  of  the  material 
for  his  share. 

Advices  from  Ritzville,  Wash,,  state  that  the 
County  Commissioners  have  let  contracts  for 
the  construction  of  three  bridges  across  Crab 
Creek  on  the  Othello  Road,  360  ft,  long  with 
GO  ft,  of  steel,  one  across  Second  Coulee  174 
ft,  long  with  60  ft,,  of  steel,  and  one  over  the 
Coulee  84  ft.  long  with  60  ft,  of  steel.  The 
work  will  be  done  by  the  Coast  Bridge  Co,, 
Portland.  Ore.,  at  a  cost  of  $7,723. 

A  contract  for  the  erection  of  a  temporary 
bridge  to  replace  the  one  recently  washed  out 
by  a  log  jam,  over  the  White  River  at  Buck- 
ley, Wash.,  has  been  awarded  by  the  County 
Commissioners  to  Hickleman  &  Waite,  of  that 
city,  for  $1,020.  The  new  structure  will  be 
80  ft.  long. 

West  Virginia. 

It  is  reported  in  Fairmont,  W.  Va.,  that 
plans  are  under  way  by  the  Engineering  De- 
partment of  the  Baltimore  &  Ohio  R.  R.,  for 
the  construction  of  the  double  track  bridge 
over  Monongahela  River.  A.  W.  Thompson, 
Baltimore,  Md.,  is  Chief  Engineer  of  the 
company. 

Canada. 

The  Railway  Commission,  according  to  ad- 
vices from  Belleville,  Ont.,  on  Nov.,  29,  held 
a  meeting  with  the  Canadian  Northern  Railway 
officials  in  regard  to  the  construction  of  the 
proposed  bridge  over  the  River  Moira. 
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ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

4«Bids  will  be  received  until  ]1  a.  m.,  De- 
cember 7,  by  Maury  Nicholson,  City  Engineer, 
Birmingham,  Ala.,  for  the  construction  of  cer- 
tain bithulithic  paving  and  vitrified  brick  or 
granitoid  gutters. 

The  city  council  of  Huntsville,  Ala.,  has 
awarded  the  contract  for  cleaning  the  streets 
of  the  city  to  Frank  E.  Murphy.  All  paved 
streets  are  to  be  swept  three  times  eacli  week, 
and  all  garbage  is  to  be  hauled  to  a  point  be- 
yond the  city  limits. 

Probate  Judge  J.  E.  Camp  of  Talladega, 
Ala.,  has  secured  the  services  from  the  agricul- 
tural   department   at   Washington,    D.    C.,    of 

D.  H.  Winslow,  a  road  engineer,  who  will  ex- 
amine the  county  roads  and  aid  the  county 
officials  with  expert  advice. 

The  citizens  of  Cullman,  Ala.,  at  a  recent 
mass  meeting,  voted  to  issue  bonds  for  the 
building  of  sidewalks  on  all  the  principal 
?treets  in  the  business  section. 

California. 

On  Nov,  8  the  counties  of  California  voted 
the  issuance  of  bonds  to  the  amount  of  $18,- 
000,000  for  the  construction  of  good  roads 
throughout  the  state.  Probably  the  first  to 
take  action  since  the  election  is  the  Sacra- 
mento Valley  Development  Association,  which 
held  a  meeting  Nov.  19  to  investigate  the  feas- 
ibility of  securing  good  roads  for  the  Sacra- 
mento valley.  A  committee  consisting  of  the 
following  was  appointed  to  act  at  once  upon 
the  matter :     Morris   Brooks   of   Sacramento  ;     . 

E.  Franklin,  of  Colfax,  Placer  County;  H.  P. 
Stabler,  of  Ytiba  City,  Sutter  County;  G.  W. 
Pierce,  of  Davis,  Yolo  County;  and  J.  W. 
Kaerth  of  Colusa,  Colusa  County.  State  En- 
gineer N.  Ellery,  Sacramento,  Cal.,  is  prepar- 
ing a  bill  which  he  will  present  to  the  legisla- 
ture, asking  an  appropriation  of  $250,000  for 
the  purpose  of  making  the  necessary  surveys 
that  will  be  required  throughout  the  state  to 
carry  into  effect  the  $18,000,000  bond  issue  for 
good  roads. 

At  a  recent  election  the  citizens  of  Vernon 
City,  a  suburb  of  Los  Angeles,  Cal.,  voted  the 
issuance  of  bonds  to  the  amount  of  $100,000 
for  the  completion  of  a  well-paved  highway  to 
Long  Beach  from  the  business  district  of  Los 
Angeles.  The  paving  will  be  done  on  the  por- 
tion of  Santa  Fe  Ave.  within  the  city  limits  of 
Vernon.  Gesner  Williams  is  city  attorney  of 
Vernon. 

The  Chamber  of  Commerce  of  Santa  Cruz, 
Cal.,  has  adopted  a  resolution  requesting  the 
supervisors  of  Santa  Cruz  County  to  begin  the 
construction  of  a  mountain  road  between 
Santa  Cruz  and  San  Jose.  S.  A.  Palmer  is 
president  of  the  chamber  and  John  H.  Mclsaac 
is  secretary. 

It  is  the  joint  plan  of  the  two  counties  of 
San  Bernardino  and  Riverside,  San  Bernard- 
ino and  Riverside,  county  seats  respectively,  to 
build  a  road  between  Redlands  and  Beau- 
mont. The  road  will  be  constructed  within  the 
new  few  months. 

Rife,  Cave  &  Frenzell  of  San  Dimas,  Cal., 
were  the  only  bidders  for  the  improvement  of 
a  portion  of  San  Dimas  Ave.,  and  part  of  the 
Covina,  Lordsburg,  road  bids  for  which  were 
received  last  week  by  the  Board  of  Supervis- 
ors at  Los  Angeles.  Their  lump  bid  was  $3,- 
863  for  grading,  macadamizing,  oiling,  cul- 
verts, etc. 

Plans  have  been  prepared  by  J.  C.  Fountain 
of  Huntington  Beach,  Cal.,  and  contracts  will 
be  let  within  30  days  for  the  construction  of 
28  blocks  of  petrolithic  pavement  in  Hunting- 
ton Beach.  Cement  curb  will  be  laid  on  17 
blocks  of  the  streets.  C.  F.  Sorenson  of  Hunt- 
ington Beach  is  the  official  in  charge. 

Colorado. 

Citizens  of  Clear  Creek  and  Jefferson  coun- 
ty, Colo.,  are  planning  the  construction  of  a 
state  highway  from  Denver  through  Golden  to 

Items 


Idaho    Springs.     Mayor    George    Kimball    of  Leavenworth    west    to    the    Jefferson    County 

Idaho  Springs  is  interested.  line. 

Commercial  bodies  of  the  Clear  Creek  dis-  Louisiana. 

trict    Colo.,  have  appropriated  $15,000  for  the  „.  ,                           ,          ,  ,,          ,     .          ,    , 

iiici,  v^yiu.,  iic.i^^  oHP  "f     "^"  v     >     3,(j5   were  opened  as   follows  last  week  by 

conversion    of   the    present    narrow    road    be-  ^i      1         1     r         ^              •  •                 ^  m        r\ 

,j  ,      (,     .      i^       ,  „             •   ,„  .,      :,i„  the  board  of  port  commisisoners  at  New  Or- 

wee,,  Idaho  Sprmgs  and  Denver    nto  a  wide  V 

ughway,     It  is  proposed  to  have  t'^e  Legisla-  ^                         Bienville,  paralleling  the  levee, 

ture  assist  in  makm^  it  modern  in  every  re-  ^^^  ^^.^^.^^^  -^   ^   3^,,  ^^  ^.f^,^^^^ .    ^  ^  ^^^^^.^. 

S,ghway  •  Commi  sion.  '  D       F.  t  ^'kartlen  '^'^  >'"•  ''■  ""'^'r  '"  '''"V  }'^   Tf"''  n°( 

*=■,■;      c    A       t-,              r-i,„„,i,„..   „f    r^^  cu.    yd.    concrete    pavement    foundation;    (3) 

president    of    the    Denver    Chambei    of    Com-  ^^^J  ^^^                ^^^^           .^^  foundation,  and 

merce,  is  interested.  ^^^  standing  for  sq.  yd.  old  granite: 

^^^^'^^^  (1)      (2)       (3)       (4) 

^•Bids    will   be    received    until    7  :.30   p.    m.,  ^   l.  Patterson  &  Co. .50c    $5.65    $2.15    $1.10 

January  5,  by  W.  F.  Divme,  City  Clerk,   St.  Louisiana       Bitulithic 

Petersburg.  Fla.,  for  grading  paving  with  vif-  q^  ^^^       5  70      2.12      1.90 

rified  brick  laid  flat,  and  curbing  with  granite  Standard     Paving     and 

2d  St.,  from  First  Ave.  north  to  Seventh  Ave.,  Contracting  Co 30c       6.00       1.89        60 

North.     The  roadway  is  30  ft.  wide.     M.  W.  gftg     Contracting     and 

Spencer  is  Civil   Engineer  in  charge.  Construction   Co 45c      4.75      2.18        90 

The  county  commissioners  at  Tavares,  Fla.,  jas.  A    Craven  &  Co.  .40c      5.50      2.30       80 

are  considering  a  project  which  provides  for  a  Crasser        Construciton 

hard  clayed  road  from  Mount  Dora,  through  q^    ^g^      422      1.03       73 

Sorrento  and  on  to  the  Wekivva  river,  a  total  j    £   Ramsey,'  of  Salis- 

distance  of  about  14  miles.    The  Orange  coun-       '    bu'ry^  n    c'. 50c      5.40      2.60       80 

ty  officials,  Orlando,  Fla.,  contemplate  taking  ^.  '  '  .  ...  .,  , 
up  the  road  at  the  river,  the  dividing  line  Finance  committee  of  the  aty  council  of 
between  Orange  and  Lake  counties,  and  carry-  New  Orleans,  La.,  has  accepted  the  follow- 
ing it  through  the  remaining  10  miles  to  San-  mg  bids  for  street  improvements  m  the  city; 
j-q°j1  Grading  the  neutral  ground  of  St.  Claude  Ave., 

A '  subscription    paper    is    being    circulated  from  Montegut  to  Delery  Sts.,  Hampton  Rey- 

amoiig   the   people   of    Palatka,   Fla.,   for   the  nolds,  $19,040;  installing  subsurface  drainage 

purpose   of    raising  a   fund   sufficient  to   hard  m  connection  with  paving  of  Erato  St ,  from 

surface  Kirby  St.,   from  the  point   where  the  Carondelet  to  Magnolia;  Richard  Brock,  $41,- 

pavement  will  end  to  Palatka  Heights,  thence  104;    pavmg    Soniat    St.,    from    Coliseum    to 

north    to    connect    with    two    hard    surfaced  Magazine,    Standard    Paving    &    Construction 

county  roads  Co.,  $7,432 ;   repaving  Seventh   St.,  from  Pry- 

The  city  council  of  St.  Augustine,  Fla.,  re-  tania  to  Camp,   Barber  Asphalt  Co.    $10,638; 

cently  decided  to  make  street  paving  improve-  subsurface,    etc.,    in    connection    with    paving 

ments   to   the   amount   of   $;30,0(i0   during  the  Seventh    St.,   as   above,    Barber    Asphalt   Co., 

ne.xt   few  months  $8,675 ;    installing    subsurface    drains,    etc.,   in 

y,,.       .  connection  with  paving  of  Jeannette  St.,  from 

Illinois.  Carrollton  Ave.  to  Audubon,  Joseph  A.  Crav- 

The  township  board  at  Urbana.  111.,  has  been  en  &  Co.,  $17,561 :  paving  of  Jeannette  St.,  as 
petitioned  for  the  opening  of  a  highway  from  above,  $17,013;  subsurface  drains,  etc.,  in  con- 
the  Perkins  school  house  to  the  northern  ex-  nection  with  paving  Seventh  St.,  from  Prytania 
tension  of  Coler  Ave.  If  the  project  goes  to  St.  Charles  Ave.,  Barber  Asphalt  Co.,  $4,- 
through  the  new  highway  will  begin  at  the  515 ;  repaving  Seventh  St.,  as  above.  Stand- 
northeast  corner  of  section  8,  run  westward  to  ard  Paving  &  Construction  Co.,  $7,557 ;  paving 
the  west  side  of  the  Saline  ditch,  thence  Erato  St.,  from  Carondelet  to  Magnolia,  South- 
northwestward  along  the  ditch  to  a  point  east  ern  Bitulithic  Co.,  $34,754;  subsurface  drains, 
of  the  southeast  corner  of  Woodlawn  ceme-  etc.,  in  connection  with  paving  Soniat  St., 
tery  and  thence  west  to  the  extension  of  from  Coliseum  to  Magazine,  Richard  Brock, 
Coler  Ave.  $8,024. 

The  Clayton  Automobile  club  has  been  or-  -phe  finance  committee  of  the  city  council 

ganized  at  Clayton,  111.,  with  G.  A.  Shank  as  gf  j^ig^  Orleans,  La.,  has  approved  the  follow- 

president  and  W.  H.  Craig  secretary,  to  aid  m  i„g  ^idg .     installing  subsurface  drainage,  cul- 

secunng     the     construction     of     good     roads  ^erts,  curbs,  etc.,  in  connection  with  the  pav- 

throughout  the  county.  jng  of  Rendon  St.,  from  Dumaine  to  De  Soto, 

Indiana.  Standard    Paving  and   Construction   Co.,   $6,- 

t  D-j        -i,  u            -J       .-,  in              -r.  234;  subsurface  drains,  culverts,  etc.,  in  con- 

^B.ds  will  be  received  until  10  a    ni     Dec.  ^    ■          -^    j^           -^     ^f  the  lake   side  of 

21     by   County    Commissioners    Fort   Wayne,  Claiborne    St.,    from    Esplanade    to    Elvsian 

Ind.,  for  the  construction  of  highways  m  Mail-  ^j  ,j      g     ^;   ^     j^  ,     ^      ^jg  543 ;   subsur- 

mee     Township.      George    W.    Lmdemuth     is  ■' '>-'"^    ijo.u^i    ^l  p          -^    ,  f    >       •           ., 

Auditor  of  Allen  County.  f,^«  drains,  culverts,  etc..  in  connection  with 

The  board  of  county  commissioners  of  Ma-  '^^  P^""^  °*  °a'    r.u^r;    tT?]?    n.v  n.  Oc' 

rion  County,  Indianapolis,  Ind.,  has  been  ad-  frtson.  Barber  Asphalt  Co.,  $4  24<  ;  Pavmg  Oc- 

vertising  fo^   bids   for   about  350  carloads  of  ^^^'^    ^t      from    Freret    to    So  th    RobYtson' 

stone  with  which  Marion  county  roads  will  be  ^arber  Asphalt  Co.,  $2,448 ;  paving  la^e  side  of 

improved.     Improvements  will  be  made  on  the  Claiborne    St.,     from     Esplanade      «    fy^^^f 

Crawfordsville  pike,   the   National   road  west  fields,  Barber  Asphalt  Co.    only  bidder   $44,- 

of  the  city,  the  Maywood  road  and  the  Pen-  209;    paving   Rendon    St.,    from    Duma  ne  to 

dleton  road.  ^e   Soto   Standard   Paving   and   Construction 

J  Co.,  $13,004. 

^°^^-  Michigan. 
The  city  engineer  of   Mason   City,   la.,   has 

plans  for  the  construction  of  over  14,000  ft.  of  The    citizens    of    Wayne    County,    Detroit, 

paving,  over  two  and  one-half  miles  in  length,  Mich.,  county  seat,  have  voted  the  issuance  ol 

for  next  year.     Most  of  the  paving  will  be  of  bonds  to  the  amount  of  $2,000,000  for  the  coii- 

concrete.  struction  of  good  roads.    John  S.  Haggerty  is 

According   to   Mayor   Thomas    Maloney   of  chairman    of    the    board    of    supervisors    of 

Council   Bluffs,  la.,  the  paving  of   Broadway  Wayne  County.                                             . 

•  St.,  is  to  commence  as  soon  as  the   frost  i=  The   board   of   county   road    commissioners 

out  of  the  ground.  of  Bay  City,  Mich.,  has  decided  to  extend  Gib- 

ifanoac  ^°"    ''°ad    for   a    mile    and    a    half.    Thomas 

l^ansas.  Goodman  is  supervisor. 

A  movement  has  been  started  by  the  busi-  The  Covington  township  board,  Covington, 

ness  men  and  farmers  of  Coffeyville  and  Inde-  Mich.,  has  prepared  a  petition  to  be  presented 

pendence,  Kan.,  to  build  a  macadam  road  from  to  the  board  of  supervisors  Dec.  8.  asking  for 

marked  thus  4*  indicate  work  now  open   for  bids. 
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the  transfer  of  four  towns,  48-32,  48-33,  47-32 
and  47-33,  in  L'Anse  township,  to  Covington 
township.  If  the  towns  are  transferred  it  is 
proposed  to  bond  the  township  for  the  con- 
struction of  a  highway  connecting  Marquette 
with  Baraga,  Houghton  and  Gogebic  counties. 
Minnesota. 

Citizens  of  Rushford,  Alinn,,  have  started  a 
good  roads  movement  and  are  securing  a  sub- 
scription to  a  fund  for  that  purpose.  The 
highways  leading  into  the  city  are  to  be  im- 
proved. 

According  to  advices  from  Duluth.  Minn.,  a 
new  automobile  road  is  to  be  built  between 
that  citj-  and  Port  Arthur,  Ont.,  this  coming 
summer.  The  road  will  be  constructed  along 
the  north  shore  of  Lake  Superior. 

Mississippi. 

The    Board     of      Supervisors     at    Gulfport, 
Miss,,  had  bonds  for  sale   Dec.  6  in  the  sum 
of  $oO,UOU   for  road   improvements. 
Missouri. 

The  board  of  public  works  of  St.  Joseph, 
Mo.,  has  granted  the  request  of  John  H.  Van 
Brunt,  general  manager  of  the  street  railway 
of  that  city,  for  permisison  to  pave  between 
the  rails  on  South  Eighth  St.,  Messanie  to 
Olive,  and  in  Messanie,  Si.xth  to  Eighth  Sts., 
with  vitritied  brick.  The  paving  will  prob- 
ably be  deferred  until  spring. 

The  board  of  public  works  of  Kansas  City, 
Mo.,  on  Nov.  29,  adopted  plans  and  specifica- 
tions for  the  following  work:  Artificial  stone 
curbing— Schaefer,  from  Washington  to 
Broadway;  Fortieth,  from  Euclid  to  Garfield; 
Twenty-sixth  Terrace,  from  Walrond  to  Col- 
lege. Fortieth,  from  Woodland  to  Michigan; 
Michigan,  from  Thirty-ninth  to  Fortieth; 
Jackson,  from  a  point  lJ7.7!:l  ft.  north  of  Nor- 
ledge  place  to  Norledge  place.  Asphalt  pave- 
ment—Schaefer,  from  Washington  to  Broad- 
way; forty-third  from  State  line  to  Belleview 
Ave.,  south  of  Forty-third.  Rock  asphalt 
pavement— Holly,  from  Twenty-seventh  to 
Twenty-ninth.  Portland  cement  concrete  pave- 
ment—Jackson, from  a  point  167.79  ft.  north 
of  Norledge  PI.,  to  Norledge  PI.;  alley  be- 
tween Chestnut  and  Benton,  from  Twenty- 
fifth  to  Twenty-si.\th;  alley  between  Grand 
and  McGee,  from  Independence  to  Sixth.  The 
following  resolutions  for  public  work  were 
adopted  by  the  board  of  public  works  last 
week,  public  hearing  of  property  owners  set 
for  Dec.  12:  Repairing  asphalt  pavement- 
Charlotte,  from  Fifteenth  to  Sixteenth. 

Nebraska. 

^  An  ordinance  has  been  introduced  in  the 
city  council  of  Lincoln,  Nebr.,  creating  alley 
paving  district  No.  59,  being  the  alley  between 
C  and  C.  and  10th  and  Ninth  Sts. 

The  city  council  of  South  Omaha,  Nebr.,  has 
been  petitioned  to  pave  T  St.,  from  36th  St.,  to 
44th  St..  and  22d  St.,  from  Q  to  Y  Sts, 

City  council  of  Lincoln,  Neb.,  on  Nov.  21, 
awarded  the  contract  for  paving  districts  No. 
113  and  No.  183  to  M.  Ford  of  Omaha,  Neb,, 
for  $2,0(3-  per  sq.  yd.,  total  bid,  $49,399.  Other 
bidders  were  National  Construction  Co.,  South 
Omaha,  Neb.,  $2.09,  and  Barber  Asphalt  Co., 
$2.11,  District  113  is  E  St,,  from  Seventh  to 
11th,  and  district  183  is  C  St.,  from  19th  to 
27th,  B  St.,  from  19th  to  20th,  and  19th  St., 
trom  A  to  D  Sts. 

New  York. 

+Rids  will  be  received  until  Dec.  9,  by 
Town  Board  of  Inlet,  N.  Y.,  for  the  con- 
struction of  a  public  highway  from  Sixth  Lake 
Dam  to  Lime  Kiln  Lake.  William  E.  Bill  is 
town  clerk. 

•^Bids  will  be  received  until  8  p.  m.,  Dec.  8, 
by  Department  of  Parks,  Arsenal  Bldg.,  5th 
.'Vve,,  Borough  of  Manhattan,  New  York  City, 
for  furnishing  all  the  labor  and  materials 
necessary  for  the  resurfacing  of  the  speedway 
of  Ocean  Park  way  between  Ave.  J  and  King's 
Highway,  Borough  of  Brooklyn. 

^•Bids  will  be  received  until  3  p.  m.,  Dec.  8, 
by  Park  coard.  Department  of  Parks,  Arsenal 
Bldg,,  .5th  Ave.,  Borough  of  Manhattan,  New 
York  City,  for  all  labor  and  materials  required 
for  setting  new  blue  stone  coping  and  resetting 


old  blue  stone  coping  on  a  concrete  foundation 
and  erecting  and  completing  brass  rail  fence  in 
the  Borough  Hall  Park,  Borough  of  Brooklyn. 

The  following  amounts  are  to  be  raised  in 
towns  of  Suffolk  County,  Riverhcad,  N.  Y., 
county  seat,  for  highway  purposes  for  1911  : 
Babylon,  $15,891 ;  Brookhaven,  $50,700 ;  East- 
hampton,  $9,200;  Huntington,  $58,500;  Isllp, 
$38,400;  Riverhead,  $16,200;  Shelter  Island, 
$5,025;  Southhold,  $20,325;  Southampton,  $10,- 
850,  and  Smithtown,  $8,400.  The  towns  are 
also  to  be  benefited  by  part  of  the  State's 
$50,000,000  raised  to  build  stone  roads. 

John  J.  Shea  Contracting  Co.,  500  5th  Ave., 
New  York  City,  has  been  awarded  the  con- 
tract for  repaving  with  undressed  granite 
blocks  the  roadway  of  Southern  Blvd..  from 
Willis  Ave.  to  138th  St.,  for  $5-5,662.  Bids 
were  opened  Nov.  22  by  the  President  of  the 
Borough  of  Bronx,  New  York  City. 

Engineers  are  in  Livonia,  N.  Y.,  going  over 
the  proposed  state  road  which  is  to  be  built 
across  the  town  from  the  Geneseo  town  line 
on  the  west  to  the  Richmond  town  line  on  the 
east.  It  is  understood  that  this  road  will  be 
constructed  during  the  coming  year. 

The  city  authorities  of  New  York  City  have 
decided  to  open  Roosevelt  Ave.,  from  Wood- 
side  to  Flushing  in  the  Borough  of  Queens. 
The  new  highway  will  practically  be  a  con- 
tinuation of  Skillman  .^ve.,  and  will  extend 
from  a  point  near  Seventh  St.,  Woodside,  near 
the  intersection  of  Skillman  and  Woodside 
Aves.,  about  three  miles  east  to  Flushing, 
where  connections  will  be  made  with  the  high- 
ways leading  to  the  residential  territory  on  the 
Sound  and  East  River  front  of  the  borough. 
The  complete  construction  cost  of  the  new 
avenue,  including  grading  and  paving  will 
probably  exceed  $2,000,000. 

An  underground  street,  the  first  of  its  kind 
in  the  world- under  St.  George's  hill,  on  upper 
end  of  Manhattan  Island,  is  to  be  built.  'The 
street  will  be  1,000  ft.  long  and  will  be  built  to 
enable  persons  who  will  use  the  new  subway 
station  at  St.  Nicholas  Ave.,  and  190th  St. 
The  tunnel  w-ill  be  16  ft.  wide  and  16  ft. 
high.,  and  will  cost  approximately  $500,000. 
Nelson  P.  Lewis,  chief  en3:ineer  of  tlie  board 
of  estimate  of  New  York  City,  is  interested, 

Ohio. 

^Bids  will  be  received  until  Noon,  Jan.  3, 
by  Director  of  Public  Service,  John  W.  Lowe, 
Circleville,  O.,  for  paving  with  vitrified  brick 
Court  St.  The  work  includes  the  following 
approximate  quantities :  41.883  sq.  yds.  brick 
pavement,  including  6-in.  concrete  foundation, 
2-in.  sand  cushion  and  cement  or  asphalt  filler ; 
16,540  lin.  ft.  straight  curb  Berea ;  940  lin.  ft. 
circular  curb  Berea;  1,670  lin.  ft.  stone  edging: 
24,636  cu.  yds.  excavation ;  Grading  at  street 
and  alley  intersections ;  528  lin.  ft.  24-in.  sewer 
in  place;  615  lin.  ft.  l8-in.  sewer  in  place;  10 
catch  basins,  4  manholes.  O.  W.  Stiles,  Circle- 
ville, O.,  is  engineer.  Official  advertisement 
will  be  found  elsewdiere  in  this  issue. 

•J«Bids  will  be  received  until  Noon,  Dec.  7, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  mate- 
rials for  improving  Marion  .Ave.,  from  Isabella 
St.  to  Mt.  Vernon  Ave.,  by  grading,  setting 
concrete  combined  curb  and  gutter  and  mac-, 
adamizing  the   roadway. 

•|«Bids  will  be  received  until  Dec.  17,  by  the 
County  Commissioners,  Urbana,  O.,  for  the 
improvement  of  the  Wayne  township  road,  for 
a  distance  of  one  mile  from  the  property  of 
B.  F.  Miller.  The  contractor  will  be  given 
until  March  1  to  complete  the  work. 

Ordinances  have  been  passed  by  the  city 
council  of  Cincinnati,  O.,  authorizing  bond 
issues  of  $9,500  for  the  improvement  of  Ma- 
plewood  Ave.,  from  McCormick  PI.  to  Helen 
St. ;  $22,000  for  paving  eight  alleys,  running 
east  and  west  from  Vine  St.,  and  north  of 
Liberty  St. ;  $6,000  for  the  improvement  of 
Cass  alley,  and  $2,000  for  the  purchase  of  two 
lots  on  Baltimore  Ave.,  west  of  the  North 
Fairmount  school,  for  the  purpose  of  erecting 
a  retaining  wall  to  prevent  a  landslide  at  the 
point. 

The  city  council  of  Bellaire,  O.,  has  passed 
the  following  resolutions  for  street  improve- 
ments :     For  improving  Pine  alley,  from  4.5th 


to  46th  Sts.,  by  grading;  to  improve  Cherry 
alley  from  Crescent  to  31st  Sts.,  by  grading 
and  paving;  to  improve  32d  St.,  from  Wash- 
ington St.  to  Central  Ave. ;  to  improve  Chest- 
nut alley  from  38th  St.  to  Indian  run ;  to  im- 
prove Franklin  St.,  from  35th  to  .'JSth  Sts. ;  to 
improve  sidewalks  in  South  Bellaire. 

.\ccording  to  the  statement  of  County  En- 
gineer Sam  Harper  the  Boulevard  road  of 
Portland,  O.,  is  to  undergo  a  course  of  ex- 
tensive repairs.  The  first  half  of  the  pike  im- 
mediately after  leaving  the  Chillicothe  pike 
will  be  straightened  and  the  whole  road 
throughout  its  course  to  Timmonds  Ave.,  will 
be  graded  and  repaired.  Fences  will  be  moved 
back  to  the  42  ft.  limit. 

City  Engineer  George  W.  Tonson,  of  To- 
ledo, O,,  has  been  asked  by  council  committee 
on  public  improvements  to  furnish  the  city 
with  estimates  of  the  proposed  cost  of  pav- 
ing of  Cherry  St,,  between  Summit  and  Ban- 
croft Sts.,  as  asked  by  the  Cherry  Business 
Men's  club. 

Citizens  of  Washington  St..  in  Springfield, 
O.,  are  urging  the  paving  of  that  street  with 
asphalt  instead  of  brick. 

City  Engineer  Shipley  of  Cincinnati,  0., 
has  estimated  the  cost  of  paving  Melish  Ave., 
from  Burnet  Ave.  to  Reading  Road,  at  $31,- 
885.  The  material  will  be  wood  block  for  part 
of  the  street. 

The  Board  of  Commissioners  of  Cleveland, 
O.,  awarded  the  contract  for  the  grading  of 
Granger  Road  at  Station  45  in  South  New- 
burg  Township  to  Romano  Bros.,  for  $2,688. 
Bids  were  opened  Nov.  26. 

Plans  have  been  prepared  and  contracts  will 
be  let  about  March  1  for  the  construction  of 
about,  five  miles  of  brick  pavement  in  Canton, 
O.,  on  a  concrete  foundation,  with  cement  or 
tar  filler.  City  Engineer  Phil  H.  Weber  is  en- 
gineer for  the  work  and  Warren  Barr,  City 
Clerk,   has   charge. 

Oklahoma. 

The  electors  of  Oklahoma  County,  Okla- 
homa City,  Okla.,  recently  voted  in  favor  of 
authorizing  the  county  commissioners  to  issue 
good  road  bonds  to  the  amount  of  $500,000 
for  the  establishment  of  a  road  district  under 
the  new  law.  Eight  townships  are  proposed 
to  be  consolidated  into  the  first  road  district  as 
follow-s :  Council  Grove,  Oklahoma  Crutcho, 
Choctaw  and  Elk,  running  across  the  county 
cast  and  west  through  Oklahoma  City,  and  the 
townships  of  Edmond,  Britton.  Oklahoma  and 
Greeley,  running  north  and  south.  The  two 
roads  to  be  built  will  extend  to  the  county 
line  and  will  intersect  at  Oklahoma  City. 

The  board  0/  park  commissioners  of  Okla- 
homa, Okla.,  is  planning  as  an  addition  to  the 
new-  park  boulevard,  a  double  road  shade  drive 
from  Northwest  park  to  Belle  Isle,  a  distan(fe 
of  more  than  three  miles  along  North  Creek. 
The  new  drivew-ay  will  be  100  ft.  wide  with 
two  roads,  one  on  each  side  of  the  creek. 

Oregon. 

A  subscription  paper  is  being  circulated  in 
Eagle  Point,  Ore.,  to  gravel  the  road  from 
the  new  depot  to  the  county  road. 

The  Oregon  Highway  association  has  been 
formed  in  Portland,  Ore.,  to  aid  in  securing 
the  construction  of  a  trunk  highway  crossing 
the  state  from  north  to  south.  John  S.  Beall 
of  Portland  is  interested. 

The  Barber  Asphalt  Co.,  has  been  awarded 
the  contract  by  the  executive  committee  of  the 
board  of  public  works  of  Portland,  Ore.,  for 
the  paving  of  the  streets  surrounding  Ladd 
Park  in  the  southwest  quarter  of  Laurclhurst. 
This  work  comprises  about  three  blocks  each 
on  East  33rd  and  East  39th  Sts.,  about  six 
blocks  each  on  East  Ankeny  and  East  Oak 
Sts.,  and  a  couple  of  blocks  of  East  Ash  St. 

Bids  for  improvement  work  on  3C  streets 
w-ere  received  Nov.  25  by  the  City  Executive 
Board  of  Portland,  Ore.,  as  follows :  May- 
wood  Drive  district  improvement,  grading  and 
concrete  curbs  and  walks,  J.  W.  Sweeney  Con- 
struction Co.,  $39,972 :  three  separate  im- 
provement districts  on  Macleay  Blvd..  grading 
and  concrete  curbs  and  walks.  Portland  Ce- 
ment Pile  &  Equipment  Co.,  $18,6.55.  $19,878 
and   $-36,657 ;    East   Glisan   St.   from   Union  ta 
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Grand,    Hassam    pavement,    Oregon    Hassam 
Paving  Co.,  $2,264;  Emerson  St.  from  Kerby 
to  Patton,  Hassam  pavement,  Oregon  Hassam 
Paving  Co.,  $24,484 ;  Custer  St.  from  Kelly  to 
Taylor's    Ferry    road,    grading    and    concrete 
curbs  and  walks,  Joplin  &  Meeks,  $2,176 ;  East 
Burnside    St.    from    East    74th    to    East    82d, 
grading  and  concrete  curbs  and  vi'alks,  G.  K. 
Hewlett,  $5,306;   California   St.   district,  grad- 
ing and   concrete   curbs   and   walks,  Joplin   & 
Meeks,  $1,373;   Constance   St.   from  Union  to 
East    7th,    bitulithic    pavement,    Warren    Con- 
struction   Co.,    $5,796;    Cla3'bourne    St.    from 
East  14th  to  Milwaukee,  grading  and  concrete 
curbs   and    walks,    Giebisch   &   Joplin,   $2,318 ; 
Denver    Ave.    from    Killingsworth    to   Jessup, 
grading,  O.  Poulson,  $459 ;  East  40th  St.  from 
East  Taylor  to  Hawthorne,  Hassam  pavement, 
Oregon  Hassam  Paving  Co.,  $7,000;  Klickitat 
St.   from   Union   to   East  7th,   asphalt   paving, 
Elwood   Wiles,   $6,011;   East   Lincoln   St.   dis- 
trict, grading  and  concrete  curbs   and   walks, 
Giebisch  &  Joplin,  $3,900,  O'Neill  &  Co..  $4,- 
120 ;  East  Market  St.  from  East  34th  to  Glenn, 
asphalt  pavement.  Barber  Asphalt  Co.,  $4,404; 
Northrup  St.  district,  Hassam  pavement,  Ore- 
gon Hassam  Paving  Co.,  $3,541 ;   Oberlin   St., 
grading,  R.  J.  De  Buhr  $174.  Peninsula  Feed 
&  Fuel   Co.  $193;    Princeton   St.   from   Ports- 
mouth   to   McKenna,   grading    and     concrete 
curbs  and  walks,  R.  J.  De  Buhr  $4,256,  Penin- 
sula Feed  &  Fuel  Co.,  $4,975 ;  Parkside  Drive 
district,    bitulithic    pavement,    Warren      Con- 
struction Co.,  $5,489;  Spokane  Ave.  from  East 
19th  to  East  23d,  grading  and  concrete  curbs 
and   walks,    Giebisch   &   Joplin,   $3,038;    Skid- 
more   St.   from   Maryland  to   Court,  bitulithic 
pavement,  Warren   Construction   Co.,  $13,830; 
East  61st  St.  from  East  Stark  to  East  Burn- 
side,   grading   and   concrete   curbs   and   walks, 
G.   K.   Howlett,  $3,642;   East  69th   from  East 
Yamhill  'to  East  Taylor,  grading  and  concrete 
curbs   and  walks,   G.   K.   Howlett,  $487;   East 
12th   St.   from   Tillamook  to  Thompson,  bitu- 
lithic   pavement,    Warren    Construction     Co., 
$2,347;    East    13th  'St.   from   Killingsworth   to 
Ainsworth,    grading   and    concrete    curbs    and 
walks,    Giebisch    &   Joplin,   $4,282;    East   26th 
St.    from    Alberta    to    Killingsworth,    grading 
and  concrete  curbs  and  walks,  Giebisch  &  Jop- 
lin,   $4,049;    East    25th    St.    district,    Hassam 
pavement,   Oregon   Hassam   Paving  Co.,  $10,- 
497;  East  28th  st.  from  Francis  to  Cora._grad- 
ing    and    concrete    curbs    and    walks,    Keenan 
Bros.,    $2,959;    Stephens    Bros.,    $2,836;    East 
32d  St.  from  Alberta  to  Prescott,  grading  and 
concrete  curbs   and  walks,  Giebisch  &  Joplin, 
$4,428;    East   Washington   St.   from   East  22d 
to  East  30th,  grading  and  concrete  curbs  and 
walks,  Giebisch  &  Joplin  $2,410,  O'Neill  &  Co., 
$2,654;  Union  Ave,  from  East  Salmon  to  East 
Belmont,   Hassam  pavement,  Oregon   Hassam 
Paving    Co.    $11,350,     Pacific     Bridge      Co., 
$12,797. 

Pennsylvania. 

State  Highway  Commissioner  William  Hun- 
ter, Harrisburg,  Pa.,  is  reported  to  have  said 
that  $1,000,000  is  inadequate  for  the  98.000 
miles  of  roads  in  the  state  of  Pennsylvania 
and  that  an  effort  would  be  made  to  have  the 
next  appropriation  increased  to  $.3,000,000. 
Applications  are  on  file  at  his  office  for  the 
construction  of  4,800  miles  of  road. 

The  board  of  trade  of  the  21st  Ward,  Phila- 
delphia, Pa..  William  F.  Dixon,  president,  is 
taking  steps  looking  toward  the  construction 
of  a  boulevard  in  that  ward.  100  ft.  wide,  for 
a  distance  of  six  miles. 

The  county  commissioners  at  Pittsburg,  Pa., 
have  awarded  the  contract  for  paving  the  Ard- 
more    Blvd.,    between    Wilkinsburg    and    East 


Pittsburg,  a  distance  of  four  miles,  with  brick, 
to  Booth  &  Flinn.  The  paving  will  be  18 
ft.  wide. 

Texas. 
^•Bids  will  be  received  until  Noon,  Jan.  9, 
by  City  of  Houston,  Texas,  Dan  C.  Smith, 
Jr.,  Clerk,  for  the  issue  of  $100,000  4%% 
Street  paving  bonds  bearing  date  the  26th  of 
Sept.  1910.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

The  city  council  of  Amarillo,  Tex.,  on  Nov. 
23.  awarded  the  contract  for  street  improve- 
ments in  the  sum  of  $75,000  to  Ocklander 
Bros.,  of  Dallas,  Tex.  Vitrified  brick  will  be 
put  in  for  $2.49  per  sq.  yd. 

Petitions  have  been  presented  to  the  county 
commissioners'  court,  Palestine,  Tex.,  for  ■ 
opening  up  and  extending  county  roads,^  the 
most  important  being  an  order  to  open  Trinity 
St.,  to  a  continuation  with  the  New  Boston 
road. 

The  commissioners'  court  at  Aspermont, 
Tex.,  has  closed  up  the  contract  with  Austin- 
Bros.,  of  Dallas,  to  construct  10  miles  of  clay 
road,  more  or  less,  in  the  county.  The  fol- 
lowing roads  are  to  be  clayed:  Aspermont 
and  Reed  Crossing  road,  Aspermont  and  Gat- 
ling  road  and  Aspermont  and  Guthrie  road, 
and  other  roads.     Work  is  to  begin  at  once. 

The  contract  for  the  building  of  the  Trans- 
calcasieu  road  from  the  Sabine  river  to  Vin- 
ton has  been  awarded  to  Mayor  E.  W.  Brown 
of  Orange,  Tex.  The  building  of  the  road 
is  to  begin  within  90  days  and  completed  with- 
in six  months. 

Temple,  Tex.,  city  council  has  ordered  City 
Secretary  M.  O.  Woodward  to  advertise  for 
bids  for  paving  North  Main  St.,  and  West 
French  Ave.,  with  durable  paving  material, 
the  work  beginning  at  the  site  of  the  new 
postoffice  and  extending  about  one  mile  into 
the  residence  district. 

Anderson  County  citizens,  Palestine,  Tex., 
county  seat,  have  voted  in  favor  of  the  $.15 
tax  for  the  building  and  maintenance  of  good 
roads.  About  $30,000  will  now  be  available 
for  good  roads  each  year. 

The  Board  of  Municipal  Commissioners  of 
Dallas,  Tex.,  has  let  the  contract  for  the  pav- 
ing of  Haskell  Ave.  to  the  Texas  Bitulithic 
Co.  for  $2.30  per  sq.  yd.  The  paving  will  ex- 
tend from  Ross  to  Pacific  Sts.  and  will  be 
laid  on  a  five-in.  gravel  concrete  base.  The 
estimated  cost  of  the  work  is  $31,768. 

■Virginia. 

Lee  County,  Jonesville,  Va.,  county  seat, 
voted  Nov.  29  to  issue  bonds  in  the  sum  of 
$300,000   for  the  construction   of  good   roads. 

Scott  County,  Gate  City,  Va.,  county  seat, 
voted  Dec.  6,  on  the  proposition  of  isuing 
bonds  in  the  sum  of  $500,000  for  the  con- 
struction of  good  roads. 

It  is  proposed  by  automobilists  of  Richmond, 
Va.,  and  Newport  News  to  construct  a  new 
highway  between  those  cities.  The  highway 
will  be  connecetd  with  other  highways,  thus 
necessitating  the  construction  of  but  46  miles 
of  road.  W.  A.  Post  of  the  Newport  News 
Automobile  association,   is  interested. 

Citizens  of  Wise  County,  Wise,  Va.,  county 
seat,  are  preparing  to  vote  on  a  bond  issue  of 
$700,000  to  be  expended  in  building  highways. 

Washington. 

Two  mass  meetings  of  business  men  of 
Waitsburg,  Wash.,  were  recently  held  to  dis- 
cuss plans  for  improving  Main  St.,  by  paving 
or  macadamizing. 

The  city  council  of  North  Yakima,  Wash., 
has  anoroved  plans  of  City  Engineer  Doolittle 
for  the   laying  of  asphalt  to  the  amount   of 


36,000  sq.  yds.  and  1,500  sq.  yds.  of  brick  in 
what  is  known  as  the  West  Yakima  improve- 
ment, 2V2  miles  of  paving  in  all.  The  im- 
provements include  the  west  end  of  Yakima 
Ave.,  and  several  cross  streets  and  will  cost 
about  $125,000.  The  contract  for  the  work 
will  be  let  early  in  January. 

Following  bids  were  opened  Nov.  26,  by  the 
board  of  public  works  of  Seattle,  Wash.,  for 
the  improvement  of  lots  1.  2,  7  and  8,  block 
4,  McNaught's  addition,  grading :  Lewis  & 
Wiley  (awarded  contract),  $6,153;  Agassiz  & 
Hadley,  $6,167  ;  Crawford  Plate  grading  and 
paving:  Gravel  base,  Allan  &  Hull,  $8,343; 
J.  Ruthe,  $9,708;  S.  Normile  (awarded  con- 
tract), $7,890;  Clinker  base,  Allan  &  Hull,  $8,- 
343 ;  J.  Ruthe,  $9,708 :  S.  Normile,  $7,889. 

Board  of  Public  Works,  Seattle,  Wash.,  has 
awarded  the  contract  for  grading  and  curbing 
Walnut  Ave.,  et  al.,  to  the  West  Coast  Con- 
struction Co.  of  that  city  for  $32,520.  Bids 
were  opened  Nov.  18. 

West  Virginia. 

•{•Bids  will  be  received  until  Dec.  8,  by  the 
Board  of  County  Commisisoners,  Marlinton, 
W.  Va.,  for  the  construction  of  a  road  from 
Bucks  Run  Hill  for  a  distance  of  about  4,000 
ft.  in  Pocahontas  County. 


Wisconsin. 

A  subscription  amounting  to  $1,100  has  been 
raised  by  Chas.  Flume  of  LayFayette,  Wis., 
for  the  improvement  of  the  sand  road  between 
Sparta  and  Angelo. 

Ashland  County,  Ashland,  Wis.,  county  seat, 
will  spend  $9,00u  to  build  a  county  road  from 
Ashland  to  Butternut. 

The  town  board  of  DePere,  Wis.,  on  Nov. 
22  granted  the  application  for  a  highway  be- 
tween the  farms  of  Mrs.  D.  M.  Stalker  and 
Mrs.  Mary  Girard  in  the  town  of  Lawrence. 
The  proposed  road  is  200  rods  long  and  will 
run  from  the  Bain  road  to  the  town  of  Ho- 
bart  line. 

The  Milwaukee  county  board,  Milwaukee, 
Wis.,  has  set  aside  $100,000  for  good  roads  as 
recommended  by  the  park  commission.  Ex- 
perts will  be  employed  in  January  to  study 
local  conditions  and  outline  plans  so  that  work 
can  be  started,  if  possible,  in  May.  James 
Sheehan  is  chairman  of  the  board. 

The  park  commission  of  Milwaukee  County, 
Milwaukee,  Wis.,  is  planning  to  establish  a 
boulevard  on  Lake  St.,  from  the  lake  to  the 
Milwaukee  river.  The  road  will  be  150  ft. 
wide. 

The  Douglas  county  board  at  Superior,  Wis., 
has  levied  $221,790  for  running  the  county 
during  the  coming  year.  Of  that  amount  $54,- 
000  will  be  used  for  the  construction  of  roads 
and  bridges. 

The  county  supervisors  at  LaCrosse,  Wis., 
have  decided  to  invite  A.  R.  Hirst  of  the  state 
highway  department  at  Madison,  to  LaCrosse 
to  outline  plans  for  next  season's  road  work 
in  the   county.     Oscar  Hulberg  is  supervisor. 

The  town  board  of  Lawrence,  Wis.,  was  re- 
cently petitioned  for  the  construction -of  a  new 
highway  between  the  farms  of  Mrs.  D.  H. 
Stalker  and  Mrs.  Mary  Girard  in  the  town  of 
Lawrence.  The  proposed  road  is  200  rods 
long  and  would  run  from  the  Bain  road  to  the 
town  of  Hobart  line. 

Plans  have  been  submitted  to  the  county 
board  of  Milwaukee  County.  Wis.,  by  the 
countv  park  commisison  providing  for  a  150  ft. 
road  from  the  western  city  limits  on  Vliet  St^, 
to  the  eastern  limits  of  Wauwatosa,  a  150 
ft.  road  on  Burleigh  St.,  from  the  western 
limits  to  the  South  Fond  du  Lac  road. 


WATER-WORKS        AND        SEWERAGE 


Alabama. 

^•Bids  will  be  received  until  11  a.  m.,  Dec. 
21,  by  Maury  Nicholson,  City  Engineer,  Bir- 
mingham, Ala.,  for  the  construction  of  certain 
storm  sewer  mains  and  branches  thereto  at  an 
estimated  cost  of  $-300,000. 


The  City  Council  of  Huntsville,  Ala.,  has  ap- 
propriated $1,000  for  use  in  finding  a  new  wa- 
ter supply. 

The  City  Council  of  Birmingham,  Ala.,  has 
ordered  the  extension  of  the  sanitary  sewer. 
The  work  is  to  be  done  on  Jemison  St.,  Brig- 


noli,  Percy,  19th  St.,  Spring  St.,  and  on  Park 
Circle,  in  the  north  end  of  the  city.  A  short 
line  will  be  laid  on  the  south  side-  from  Court 
St.,  to  South  St. 

Arkansas. 
^Bids  will  be  received  until  3  p.  m.,  Jan.  2, 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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by  Commissioners  of  Sewer  District  No.  1, 
Fordyce,  Ark.,  for  the  construction  of  appro.\- 
imately  6  miles  of  sanitary'  sewers  almost  en- 
tirely '8  in.  William  J.  Parkes,  107%  Main  St., 
Pine  Bluff,  Ark.,  is  Engineer.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

California. 

•{•Bids  will  be  received  by  Board  of  Trus- 
tees, Oroville,  Cal.,  until  Jan.  3,  for  the  con- 
struction of  the  new  proposed  sewer  system 
in  that  place. 

^•Bids  will  be  received  from  10  to  11  a.  m., 
Dec.  21.  by  Board  of  Public  Works,  Oakland, 
Cal.,  for  furnishing  labor  and  material  for  the 
following  propositions :  For  the  construction 
of  an  extension  to  the  main  lake  sewer  from 
the  western  end  of  the  existing  sewer  to  a 
point  30  ft.  northerly  of  the  northern  line  of 
Verba  Buena  Ave.,  for  the  Street  Department. 
For  the  construction  of  an  extension  of  the 
Thirty-sixth  St.  main  outlet  sewer  from  the 
western  end  of  the  existing  sewer  to  a  point 
30  ft.  northerly  of  the  northern  line  of  Verba 
Buena  Ave.,  for  the  Street  Department.  For 
dredging  western  end  of  the  northern  line  of 
Verba  Buena  Ave.,  for  the  Street  Department. 
For  dredging  a  channel  and  constructing  levees 
with  the  dredging  spoil  in  the  "Key  Route 
Basin,"  for  the  Board  of  Public  Works,  all 
said  proposed  improvements  being  in  the  city 
of  Oakland,  .A-lameda  County,  Cal. 

The  City  Engineer  of  Wilmington,  Cal., 
has  finished  plans  for  sewers  in  tha^  citj'.  The 
district  to  be  covered  appears  to  be  all  the 
inner  harbor  territory.  Most  of  the  streets 
in  the  business  section  are  to  be  raised  sev- 
eral feet  so  as  to  give  a  fall  for  the  sewers 
into  the  bay. 

The  City  Engineer  of  Oakland,  Cal.,  has 
been  instructed  to  prepare  plans  and  specifi- 
cations for  resewering  Franklin  St.,  from  14th 
St.,  to  20th  St. 

The  contract  for  the  construction  of  the 
main  sewer  in  the  Belmont  Annexed  territory 
in  Fresno,  Cal.,  has  been  awarded  to  Joe 
House,  of  Oakland,  for  $37,900.  Vitrified  sew- 
er pipe  will  be  used. 

Lerch  &  Hardy  have  been  awarded  the  con- 
tract in  Los  Angeles,  Ca!.,  for  laying  sewers 
from  Cherry  Ave.,  to  Lemon  Ave.,  for  $.69 
per  lin.   ft. 

Steps  are  being  taken  in  W^inters,  Yolo 
County,  Cal.,  to  raise  funds  for  the  installa- 
tion of  a  sewer  system. 

At  a  conference  held  between  City  Attorney 
Carleton  Gray  and  P.  N.  Haviland,  City  Sewer 
Engineer,  the  plans  for  the  new  sewer  system 
for  Oroville,  Cal.,  were  decided  upon.  The 
Board  of  Trustees  is  asking  for  bids  for  the 
construction  of  the  system,  which  will  cost 
more  than  $100,000. 

The  construction  of  sewers  in  section  C-2  of 
the  Korth  point  main  sewer  system  has  been 
authorized  by  the  Supervisors  at  San  Francisco, 
Cal.,  at  a  cost  not  to  exceed  $85,000. 

The  Temescal  Water  Co.,  which  will  sup- 
ply water  to  Corona,  Cal.,  for  domestic  use,  at 
a  cost  of  $60,000,  has  made  arrangements  for 
a  new  20-in.  pipe  line  from  its  artesian  wells 
in  Temescal  to  this  city.  The  line  will  be 
of  concrete  and  steel  and  will  have  a  capacity 
of  200  in.  ? 

Preliminary  plans  for  an  addition  to  the 
Porterville.  Cal.,  Cit"  Water  Works,  have 
been  adopted  and  within  20  days  bond  election 
to  provide  $7.5.000  will  be  held.  According  to 
the  detailed  plans  which  have  been  drawn  by 
the  City  Engineering  Department,  it  is  pro- 
posed to  drive  a  16-in.  well  on  the  Hurry  ad- 
dition at  the  base  of  Murr}'  Hill. 

Connecticut. 

The  Board  of  Sewer  Commissioners  of  An- 
sonia.  Conn.,  awarded  the  contract  for  the 
construction  of  Section  "D"  of  the  Ansonia 
sewer  system  to  O'Neil  Bros.  &  Nero  of  Hart- 
ford, Conn.,  for  $1-5.162.  The  work  includes 
893  ft.  of  27-in.  vitrified  pipe,  1,420  ft.  of  24- 
m.  vit.  pipe,  1,.331  ft.  of  18-in.  vit.  pipe,  2,900 
ft.  of  IS-in.  vit.  pipe  and  35  manholes.  V.  B. 
Clarke  is  engineer.    Bids  were  opened  Nov.  17. 


Delaware. 

Lon.  W.  Clifton,  of  Dover,  Del.,  has  been 
awarded  a  contract  by  the  City  Council  of  that 
city  for  the  construction  of  the  new  sewer 
main  from  Division  St.,  northward  to  the 
Palmer  home  on  American  Ave.,  and  eastward 
to  the  westerly  side  of  Pennsylvania  Ave. 

T.  Chalkley  Hatton,  consulting  engineer  of 
Wilmington,  Del.,  is  preparing  plans  for  a 
new  water  supply  plant  for  Skuylkill  Haven, 
Pa.  The  construction  of  the  plant  will  re- 
quire several  miles  of  cast  iron  pipe  and  will 
cost  btween  $50,000  and  $100,000. 

District  of  Columbia. 

A  committee  composed  of  Asa  E.  Phillips, 
Supt.  of  Sewers ;  E.  H.  Thomas,  Corporation 
Counsel,  and  Dr.  William  C.  Woodward, 
Health  Officer  of  the  district,  Washington,  D. 
C,  will  soon  present  a  plan  to  connect  the 
sewer  systems  of  towns  within  a  radius 
of  several  miles  of  the  district,  to  prevent 
the  pollution  of  the  Potomac  and  Anacostia 
Rivers  and  Rock  Creek.  The  plan  already 
advanced  is  to  connect  the  various  subsidiary 
sewerage  systems  into  one  great  central  sys- 
tem and  discharge  the  outflow  into  the  Poto- 
mac River  below  the  city. 

•I«Bids  will  i)t  received  until  2  p.  m.,  Dec. 

19,  by  the  Commissioners  of  the  District  of 
Columbia,  for  the  construction  of  sewers  in 
the    District. 

Georgia. 

^Bids   will  be  received  until  2  p.  m.,  Dec. 

20,  by  Board  of  Aldermen,  Dalton,  Ga.,  for 
furnishing  all  material  and  labor  necessary  for 
the  construction  of  a  system  of  sanitary 
sewers  at  that  city.  The  work  will  include 
approximately  6  to  9  miles .  of  pipe  sewers 
from  8  to  to  in.  in  diameter  and  disposal 
plants  complete.  A  certified  check  for  $2,000 
payable  to  the  Mayor  must  accompany  each 
bid.  Plans  and  specifications  can  be  seen  at 
the  office  of  the  City  Clerk,  Dalton,  Ga.,  or 
can  be  obtained  of  H.  S.  Jaudon  Engineering 
Co.,  Box  582,  Savannah,  Ga.,  and  Bo.x  576, 
Atlanta,  Ga. 

The  town  of  Kirkwood,  Ga..  will  sell  bonds 
Dec.  20  in  the  sum  of  $60,000  for  sew-er  and 
water  improvements.  E.  M.  Willingham, 
Mayor,  540-542  Whitehall  St.,  Altanta,  Ga. 

The  Sewer  Committee  of  the  City  Council 
of  Atlanta,  Ga.,  has  awarded  the  contract  for 
the  building  of  the  Proctor  Creek  disposal 
plant  to  the  Municipal  Engineering  &  Con- 
struction Co.,  of  Chattanooga,  Tenn.,  ,for 
$95,686.  The  contract  for  furnishing  cement 
for  the  construction  of  the  intercepting  sew- 
ers was  awarded  to  the  Campbell  Coal  Co., 
of  Atlanta,  for  $1.25  per  barrel. 

The  citizens  of  Dublin,  Ga.,  voted  Dec.  6 
on  the  proposition  of  issuing  bonds  to  the 
amount  of  $30,000,  for  the  purpose  of  paving 
streets  and  to  improve  the  light  and  water 
plant. 

The  R.  O.  Campbell  Coal  Co.  has  been 
awarded  the  contract  by  the  city  of  Atlanta, 
Ga.,  for  furnishing  and  delivering  6,000  bar- 
rels of  Portland  cement  for  $1.5565  per  bar- 
rel and  $.07%  for  all  sacks  returned.  The 
cement  is  to  be  used  for  constructing  the 
Proctor  Creek  intercepting  sewer  and  is  to 
be  delivered  on  the  line  of  the  sewer,  pids 
were  opened  Nov.  21.  R.  M.  Clayton  is  City 
Engineer. 

Illinois. 

^Bids  are  asked  by  the  Board  of  Local 
Improvements,  City  of  Chicago,  Chas.  A.  V. 
Standish,  Secretary,  Room  302  City  Hall,  for 
constructing  sewers  in  the  following  streets : 
Bids  to  be  opened  11  a.  m.,  Dec.  12,  1910: 
East  104th  St.,  275  ft.  east  of  east  line  of  Wa- 
bash Ave.  to  S.  State  St.,  645  lin.  ft.,  1  ft.  tile 
pipe,  average  depth  10  ft. ;  S.  Wabash  Ave., 
1st  alley  south  of  East  103rd  St.,  to  1,273  ft.  ' 
north  of  north  line  of  E.  107th  St.,  855  lip.  it., 
1  ft.  tile  pipe,  average  depth  8.5  ft,  12  man- 
holes and  12  catch  basins,  work  to  be  com- 
pleted June  1,  1914,  estimated  cost,  $2.2.54.50; 
Balmoral  Ave.,  N.  Robey  St.,  to  N.  Winchester 
Ave.,  420  lin.  ft..  1%  ft.,  internal  diameter, 
double  strength  tile  pipe,  average  depth,  9.5 
ft. ;  Balmoral  Ave.,  N.  Winchester  Ave.  to  N. 


Lincoln  St.,  420  lin.  ft.,  IVi  ft.  internal  diam- 
eter, double  strength,  average  depth,  8.0  ft.; 
N.    Lincoln-    St.,    Balmoral    .\ve.,    to    620    ft. 
north,   030   lin.   ft.,   114   ft.   internal   diameter, 
average  depth  8.0  ft.;   N.  Lincoln  St.,  020  ft. 
north  to   Hryn   Mawr  Ave.,  640  lin.   ft.,  1   ft. 
internal  diameter,  average  depth,  8.0  ft.,  wing 
sewers,   15   lin.    ft.,   1%    ft.    internal   diameter, 
average    depth,   8.0   ft.,    16   manholes   and    12 
catch    basins,   work   to   be  completed   June    1, 
1911;  estimated  cost  $4,118;  street  car  tracks 
in   Robey   St.  and   in   Balmoral   Ave.,  railroad 
tracks  crossing  Lincoln  St.,  north  of  Balmoral 
Ave.,  sewer  in  Balmoral  Ave.,  11  ft.  south  of 
north    line,    contractor    will    rebuild    all   catch 
basins  and  hydrant  basins  disturbed  by  prose- 
cution of  work ;  Manistee  Ave.,  from  E.  83rd 
St.  to  E.  84th  St.,  670  lin.  ft.,  1%  ft.  interna! 
diameter    double    strength    tile    pipe,    average 
depth    10%    ft.;   Manistee  Ave.,   from   E.   84th 
St.  to  E.  85th  St.,  670  lin.  ft.,  1%  ft.  internal 
diameter    double    strength    tile    pipe,    8'/->    ft., 
average   depth ;   Manistee   Ave.,   from   E.  85th 
St.  to  E.  86th  St.,  670  lin.  ft.,  1%  ft.  internal 
diameter  tile  pipe,  8  ft.  average  depth ;  .Manis- 
tee Ave.,  from  E.  86th  St.,  to  E.  87th  St.,  670 
lin.  ft.,  1  ft.  internal  diameter  tile  pipe,  6%  ft 
average  depth,  20  manholes  and  31  catch  basins. 
Work   to    be   completed   July    1,    1911;   $6,000 
estimated   cost ;    macadam    pavement   on   83rd 
St.,    Phillips    Ave.,    from    E.    90th    St.    to    E. 
91st  St.,  670  lin.  ft.,  1%   ft.  internal  diameter 
tile  pipe,  6%  ft.  average  depth ;  Phillips  Ave., 
from  E.  91st  St.  to  E.  92nd   St.,  6.30  lin.  ft., 
1   ft.  internal  diameter  tile  pipe,  7.0  ft.  aver- 
age  depth,   10  manholes  and    10  catch   basins, 
496  cu.  yds.  of  rock  (estimated)  at  $3,  $1,488. 
Work  to  be  com.pleted  July   1,   1911.    Outlet 
16    ft.,  deep,    estimated    cost   $4,000;    N.   40th 
Ave.,    Diversey   Ave.    to    Schubert    Ave.,   669 
lin.  ft.,  2  ft.  brick  sewer,  single  ring,  average 
depth  12.0  ft.;  N.  40th  Ave.,  Schubert  .Ave.  to 
Wrightwood  .Ave.,  670  lin.  ft..  1%  ft.  internal 
diameter   tile   pipe,   average   depth      10.0     ft. ; 
Parker  Ave.,   N.  40th  Ave.   to  N.  41st  Ave., 
671  lin.  ft.,  1%  ft.  internal  diameter  tile  pipe, 
8%    ft.   average  depth ;    Parker  Ave.,   N.   41st 
Ave.  to  .320  ft.  west,  360  lin.  ft.,  1  ft.  internal 
diameter     tile     pipe,     average     depth     8.5     ft. 
Schubert  Ave.,   N.  40th   .\ve.  to  210  ft.  west 
of   N.   41st   Ave.,   910   lin.    ft.,    1    ft.    internal 
diameter  tile  pipe,  average  depth,  9.0  ft.,  wing 
sewers  70  lin.   ft.,  1    ft.  internal  diameter  tile 
pipe,  average  depth  8.5  ft.,  25  manholes  and  31 
catch    basins,    work   to   be   completed   June    1, 
1911,   estimated   cost   $6,000;    W.   40th    St.,   S. 
Western  Ave.  to  S.  Rockwell  St.,  1.325  lin.  ft., 
3  ft.  internal  diameter,  double  ring  brick  sewer, 
average   depth   12.5  ft. ;   S.    Rockwell   St.,  W. 
40th  St.,  to  W..  39th  PI.,  325  lin.  ft.,  3  ft.  in- 
ternal diameter  brick  sewer,  double  ring,  aver- 
age depth   1.3.7  ft.;   S.  Rockwell  St.,  W.  39th 
PI.  to  110  ft.  north,  150  lin.  ft.,  1  ft.  internal 
diameter  tile  pipe,  average  depth,  8.0  ft. ;  W. 
39th  PI.,  S.  Rockwell  St.  to  Archer  Ave.,  480 
lin.    ft.,   3    ft.    internal    diameter   brick    sewer, 
double  ring,  average  depth   12.7  ft. ;   W.  39th 
PI.,   Archer   .Ave.    to    S.    California   /\ve.,   915 
lin.    ft.,   2    ft.    internal    diameter   brick   sewer, 
single   ring,  average  depth   12.8   ft.;   W.  .39th 
PI.,  S.  California  Ave.  to  S.  Francisco  Ave., 
675  lin.  ft.,  1%   ft.  internal  diameter  tile  pipe, 
average  depth   10.8  ft.;  W.  39th  PI.,  S.  Fran- 
cisco   Ave.    to    S.    Sacramento    Ave.,    680    lin. 
ft,   1   ft   internal   diameter,  average  depth  9.5 
ft.;  W.  39th  PI.,  S.  Rockwell  St  to  alley  west 
of  S.  Campbell  Ave.,  525  lin.  ft,  1  ft.  internal 
diameter  tile  pipe,  average  depth  8.5  ft. ;   W. 
43rd  St.,  S.  Western  Ave.  to  S.  Rockwell  St., 
1,325   lin.    ft.,  3%    ft   internal   diameter  brick 
sewer,  double  ring,  average  depth  14.5  ft ;  W. 
43rd  St.,  S.  Rockwell  St.  to  S.  California  Ave., 
1,.345    lin.    ft.,    3    ft.    internal    diameter    brick, 
sewer,    double    ring,    average    depth    13.5    ft; 
W.   43rd   St..   S.   California  Ave.  to   S.   Fran- 
cisco Ave.,  675  lin.  ft.,  2%  ft  internal  diame- 
ter double   invert  brick  sewer,  average  depth 
12.5   ft.;   W.   43rd    St,   S.    Francisco   .\ve.   to 
S.  Richmond  St.,  3-35  lin.  ft.  2  ft  internal  dia- 
meter, single  ring,  brick  sewer,  average  depth 
11.7  ft.;  .Archer  Ave..  W.  39th  PI.  to  W.  39th 
St.,   475   lin.    ft,    1    ft.   internal   diameter   tile 
pipe,  average  depth  10.7  ft. ;  .Archer  .\ve.,  W. 
.39th   PI.   to   S.   California  Ave.,   1.125  lin.  ft, 
2%   ft.  internal  diameter  double  invert  brick 


Items  marked  thus  4*  indicate  work  now  open  for  bids. 
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sewer,  13.5  ft.  average  depth;  Arclier  Ave., 
S.  California  Ave.  to  S.  Sacramento  Ave., 
.7;!U  Jin.  ft.,  2  ft.  internal  diameter  brick 
ewer,  single  ring,  average  depth  11. .5  ft.;  S. 
Artesian  Ave.,  W.  40th  St.  to  allev  south  of 
VV.  ;S9th  St.,  510  lin.  ft.,  1  ft.  internal  diame- 
ter, average  depth,  0.0  ft. ;  S.  Artesian  Ave., 
VV.  -lOth  St.  to  660  ft.  south  of  W.  40th  'St., 
665  hn.  ft.,  1%  ft.  internal  diameter  tile  pipe, 
average  depth  2.0  ft. ;  S.  Artesian  Ave.,  660 
ft.  south  of  W.  40th  St.,  to  W.  42nd  St.,  0G5 
lin.  ft.,  1  ft.  internal  diameter,  average  depth 
S.O  ft.;  S.  Artesian  Ave.,  W.  43rd  St.  to  W. 
42nd  St.,  665  lin.  ft.,  VA  ft.  internal  diameter 
tile  pipe,  average  depth  10.5  ft,;  S.  Campbell 
Ave.,  W.  40th  Ave.  to  alley  south  of  W.  39th 
St.,  505  Hn.  ft.,  1  ft.  internal  diameter  tile 
pipe,  average  depth  8.5  ft. ;  S.  Campbell  Ave., 
W.  40th  St.  to  665  ft.  south,  665  lin.  ft.,  IVi 
ft.  internal  diameter  tile  pipe,  average  depth 
10.0  ft.;  S.  Campbell  Ave.,  660  lin.  ft.  south 
to  W.  42nd  St.,  665  lin.  ft.,  1  ft.  internal  dia- 
meter tile  pipe,  average  depth  8.0  ft. ;  S. 
Campbell  Ave.,  \V".  43rd  St-,  to  W  42nd  St., 
■665  lin.  ft.,  H4  ft.  internal  diameter  tile  pipe, 
average  depth  10.5  ft.;  S.  Maplewood  Ave., 
W.  40th  St.  to  W.  40th  PL,  o55  lin.  ft.,  IV2 
ft.  tile  pipe,  double  strength,  average  depth 
12.0  ft.;  W.  Maplewood  Ave..  660  ft.  south 
to  W.  42nd  St.,  695  lin.  ft.,  1  ft.  internal  dia- 
meter pipe  sewer,  average  depth,  8.5  ft. ;  W. 
Maplewood  Ave.,  W.  43rd  St.  to  W  42nd  St., 
€60  lin.  ft.,  1%  ft.  tile  pipe,  average  depth 
10.5  ft.;  S.  Rockwell  St.,  W.  40th  St.  to  W. 
40th  PL,  555  lin.  ft.,  1%  ft.  internal  diameter, 
•double  strength  tile  pipe,  average  depth  12.0 
ft.;  S.  Rockwell  St.,  W.  40th  PL  to  Mont- 
gomery St..  .385  lin.  ft.,  1%  ft.  tile  pipe, 
average  depth  11.0  ft. ;  S.  Rockwell  St..  Mont- 
gomery St.  to  \V.  43rd  St.,  1,085  lin.  ft.,  1  ft. 
internal  diameter  tite  pipe,  average  d-epth  10.5 
ft.;  S.  Talmon  Ave.,_\V.  43rd  St.  to  W.  42nd 
St.,  665  lin.  ft.,  1  ft.  internal  diameter  tile 
pipe,  average  depth  11.5  ft.;  S.  Washtenaw 
Ave.,  W.  43rd  St.  to  W.  42nd  St.,  665  lin.  ft.. 
1  ft.  internal  diameter,  average  depth  10.5  ft. ; 
S.  Fairfield  Ave.,  \\".  43rd  Ave.  to  W.  42nd 
Ave.,  665  lin.  ft..  1  ft.  internal  diameter  tile 
pipe;  W.  42nd  St.,  1st  alley  west  of  Rockwell 
St.,  to  1st  alley  east  of  California  .\ve..  970 
lin.  ft.,  1  ft.  internal  diameter  tile  pipe,  aver- 
age depth  8.5  ft. ;  S.  California  Ave..  W.  39th 
PI.  to  W.  40th  St.,  320  Hn.  ft.,  iy2  ft.  in- 
ternal diameter,  double  strength  tile  pipe,  aver- 
age depth,  11.7  ft. ;  S.  California  Ave.,  W.  40th 
St.  to  W.  40th  PL.  340  lin.  ft.,  1  it.  internal 
diameter,  average  depth  11.7  ft.;  S.  California 
Ave.,  Archer  Ave.  to  655  ft.  south,  055  lin.  ft., 
1%'  ft.  internal  diameter,  double  strength  tile 
pipe,  average  depth  10.7  ft. ;  S.  California  Ave., 
655  ft.  south  to  W.  43rd  St.,  985  lin.  ft.,  1  ft. 
internal  diameter  tile  pipe,  average  depth  10.0 
ft.;  S.  Mozart  St.,  \V.  43rd  St.  to  W.  42nd 
St.,  660  lin.  ft..  1'4  ft.  internal  diameter  tile 
piple.  average  depth  9.7  ft. ;  S.  Mozart  St.,  W. 
42nd  St.  to  1st  alley  south  of  Archer  Ave., 
515  lin.  ft.,  1  ft.  internal  diameter  tile  pipe, 
average  depth  8.0  ft. ;  S.  Francisco  Ave.,  W. 
43rd  St.  to  1st  alley  south  of  Archer  Ave.,  900 
lin.  ft.,  1  ft.  internal  diameter  tile  pipe,  average 
depth,  8.6  ft. ;  S.  Richmond  Ave.,  W.  43d  St.  to 
W.  42nd  St.,  665  lin.  ft.  1  ft.  internal  diame- 
ter tile  pipe,  average  depth  8.9  ft. ;  W.  40th 
St.,  S.  California  Ave.  to  S.  Francisco  Ave., 
665  lin.  ft,,  IVi  ft.  internal  diameter,  average 
depth  9.7  ft.;  W.  40th  St.,  S.  Francisco  Ave. 
to  S.  Sacramento  Ave.,  680  lin.  ft.,  1  ft.  in- 
ternal diameter,  average  depth  8.0  ft.  W. 
40th  PL.  .A.rcher  Ave.  to  S.  Francisco 
Ave.,  710  lin.  ft.,  1%  ft.  internal  diameter, 
average  depth  10.5  ft. ;  S.  Francisco  Ave.,  W. 
40th  PL  to  Archer  Aye.,  565  lin.  ft.,  1  ft. 
internal  diameter  tile  pipe,  avera.gc  depth  9.0 
ft. :  W.  40th  PL,  S.  Rockwell  St.  to  S.  Tahnan 
Ave.,  305  lin.  ft.,  1V4  ft.  internal  diameter, 
10.8  ft.  average  depth ;  P.righton  PL.  Archer 
Ave.  to  W.  40th  PL.  785  lin.  ft.,  1  ft.  internal 
diameter  tile  pipe,  average  depth  10.5  ft. ;  S. 
Tahnan  Ave.,  W.  40th  PL  to  685  ft.  north, 
685,  1  ft.  internal  diameter  tile  pipe, 
average  depth  8.0  ft. ;  Montgomery  St..  Arch- 
er Ave.  to  S.  Rockwell  St.,  1,4.35  lin.  ft.,  1  ft. 
internal  diameter  tile  pipe,  8.7  ft.  average 
depth,  268  manholes  and  .332  catch  basins, 
work  to  be  completed  Oct.   1.  1911,  estimated 


cost,  $81,075;  street  car  tracks  in  Archer  Ave. 
Note — Contractors  will  take  care  of  all  wa- 
ter service  pipes  crossing  their  excavation ; 
this  applies  to  all  jobs. 

•J«Bids  will  be  received  until  11  a.  m.,  Dec. 
10,  .1910,  by  B.  J.  Mullaney,  Commissioner  of 
Public  Works,  city  of  Chicago,  Room  705  City 
Hall,  for  furnishing  regular  tug  service  and 
service  to  the  2-mile  crib  for  the  winter  sea- 
son of  1910-11.  The  accepted  tug  must  pass 
the  inspection  of  a  representative  of  the  city, 
after  having  complied  with  the  requirements 
of  the  United  States  government.  The  hull 
of  the  tugs,  if  of  wooden  construction,  must 
be  armored  with  iron  plates,  securely  and 
properly  fastened  in  place.  The  engine,  boil- 
er and  appurtenances  must  be  of  sufficient 
size  to  drive  the  tug  (accepted  for  regular 
service)  through  8  inches  of  solid  ice.  Full 
specifications  may  be  had  upon  application  to 
the  Commissioner  of  Public  Works.  This 
is  the  second  advertisement  of  this  proposal. 

The  proposition  to  construct  a  dam  spillway 
and  reservoir  and  to  extend  the  water  mains 
and  waterworks  of  McLeansboro,  III.,  and  to 
issue  bonds  to  the  amount  of  $20,000  to  pay 
for  the  same,  was  voted  in  favor  of  Dec.  1. 

The  board  of  local  improvements  of  Rock- 
ford,  111.,  has  ordered  the  Southeast  End  sewer 
to  be  built.  Work  will  be  started  in  the 
spring. 

According  to  i\Iayor  George  Sanderson  of 
Galesburg,  111.,  work,  will  probably  be  started 
on  the  construction  of  the  Third  ward  trunk 
sewer  next  spring.  The  estimated  cost  of  the 
work  is  between  $30,000  and  $40,000.  The 
sewer  will  start  at  Cedar  Fork  on  West  St., 
and  from  Cedar  Fork  to  Losey  St.,  will  be  six 
ft.  in  diameter.  From  this  point  to  the  north 
line  of  Dayton  St.,  it  will  be  4  ft.  in  diam- 
eter. The  length  of  the  brick  part  of  the 
sewer  will  be  about  one  and  one-half  miles. 

A  petition  has  been  filed  in  the  county  court 
at  Princeton,  111.,  for  the  creation  of  sewer- 
age district  No.  12,  which  is  to  drain  all  of 
the  southeastern  portion  of  the  city  of  Prince- 
ton. The  estimated  cost  of  the  sewer  is  $25,- 
iiOO. 

Plans  are  under  way  by  the  board  of  local 
improvements  of  Freeport,  111.,  for  the  con- 
struction next  year  of  a  sanitary  sewer  system 
in  East  and  West  Freeport.  The  plans  will 
call  for  the  construction  of  nine  miles  and  a 
half  of  sewer. 

The  Ottawa  Construction  Co.,  of  Ottawa, 
III.,  on  Nov.  30  was  awarded  the  contract 
for  the  construction  of  the  entire  sewerage 
system  for  the  city  of  Pekin,  111.,  including 
Districts  No.  2  and  3,  for  which  bids  were 
opened  Nov.  23,  for  $91,763.  John  W.  Alvord 
&  Chas.  B.  Burdick,  Hartford  Bldg.,  Chicago, 
111.,  are  engineers  for  Pekin.  The  itemized 
bid  of  the  successful  bidder  appeared  in 
Engineering-Contr.\cting  of  Nov.  30. 

Commisisoner  of  Public  Works  B.  J.  Mul- 
laney. of  Chicago,  111.,  has  recommended  to 
the  finance  comimttee  an  appropriation  of 
$325,000  to  purchase  75,000  ft.  of  feeder  mains 
for  installation  in  the  district  that  will  be 
served  by  the  Roseland  pumping  station. 

William  Moran  &  Co.,  of  Joliet,  III.,  has 
been  awarded  the  contract  in  Bellwood,  a  su- 
burb of  Chicago,  111.,  to  lay  about  1,500  ft.  of 
water  main  for  approximately  $1,800.  \V'ork 
is  totbe  started  at  once. 

Following  is  the  low  bid  received  by  B.  J. 
Mullaney,  Commisisoner  of  Public  Works, 
City  of  Chicago,  Room  70.")  City  Hall,  for  fur- 
nishing chain-grate  stokers  and  stoker  engines 
for  the  new  Roseland  pumping  station  W 
104th  St.  &  C.  &  W.  I.  R.  R.  Illinois  Stoker 
Co.,  204  Dearborn  St..  Chicago,  $4,190. 

Following  is  the  low  bid  received  by  B.  J. 
Mullaney,  Commissioner  of  Public  Works, 
City  of  Chicago,  Room  705  City  Hall,  for 
furnishing  and  delivering  to  the  Roseland 
pumping  station,  104th  St.  &  C.  &  W.  I.  Ry.,  2 
cast  iron  suctions  and  glands,  according  to 
specifications  previouslv  published  in  Engi- 
NEEEiNG-Co.MTR.^CTiNG.'  Tas.  A.  Brady  Foundry 
Co.,  35th  St.  &  Ashland  .\ve.,  $.05  1-8  per  lb. 

Indiana. 

The  board  of  public  works  of  Garv,  Ind., 
has  taken   up  the  proposition   of  providing  a 


sewer  system  for  the  suburb  of  Tolleston 
John  W.  Alvord,  Hartford  Bldg.,  Chicago,  111., 
recently  prepared  plans  for  a  system  for  Tol- 
leston and  estimated  the  cost  at  $181,000. 

The  Shichan  Construction  Co.,  of  Indian- 
apolis, Ind.,  has  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  that  city  for 
the  construction  of  a  sewer  in  and  along  the 
alley  of  Hiawatha  St.,  from  Owosso  St.,  to 
alley  south  of  New  York  St.  Bids  were 
opened   Nov.  25. 

Iowa. 

The  city  council  of  Corydon,  la.,  has  sold 
l.ionds  to  the  amount  of  $45,000,  for  the  in- 
stallation of  a  waterworks  and  sewerage  sys- 
tem. Preparations  for  the  same  are  now  un- 
der headway. 

The  citizens  of  Ottumwa,  la,,  voted  Nov.  22 
in  favor  of  purchasing  the  plant  of  the  Public 
Water  Co.,  for  $280,000. 

Kansas. 

The  city  of  Newton.  Kan.,  recently  voted 
the  issuance  of  bonds  to  the  amount  of  $50,- 
(lOO  to  enlarge  and  improve  the  waterworks 
facilities. 

The  citv  council  of  Mound  City,  Kan.,  will 
call  a  special  election  soon  to  vote  on  the 
proposition  of  issuing  bonds  for  the  installa- 
tion of  a  water  system, 

Maryland. 

Following  bids  were  received  Nov.  16  by  the 
hoard  of  awards  of  Baltimore,  Md.,  for  sani- 
tary contract  No.  58,  McMechen  St,  inter- 
ceptor ;  Calvin  W.  Hendrick,  Chief  Engineer, 
Sewerage  Commission,  Baltimore :  McCay 
Engineering  Co.,  9  E.  Lexington  .St.,  Baltimore, 
Md.  (awarded  contract),  $43.6.52;  B.  F.  Sweet- 
en &  Son,  820  Sharp  St.,  Baltimore,  Md,,  $44,- 
864;  Wm.  McCarthv  &  Co.,  1007  American 
Bldg.,  Baltimore,  Md.,  $45,987 ;  Rvan  &  Reilly, 
411  American  Bldg.,  Baltimore.  Md.,  $46,888; 
James  Ferry  &  Sons,  Pittsburg,  Pa.,  $51,068; 
The  Whiting-Middleton  Constr.  Co.,  Sexton 
Bldg..  Baltimore,  Md.,  $56,061 ;  W.  H.  &  C.  F. 
Thompson,  60n  Law  Bldg,,  Baltimore,  Md., 
$56,817;  Irwin  Brothers,  413  American  Bldg., 
Baltimore,  Md.,  $61,462. 

Massachusetts. 

•J*Bids  will  be  received  until  noon,  Dec.  9, 
by  Superintendent  of  Streets,  Sewer  Division, 
Boston,  Mass.,  for  the  construction  of  pipe 
sewers  and  drains  in  Willow;  and  Center  sts., 
West  Roxbury. 

•I«Bids  will  be  received  until  noon,  Dec.  9, 
by  Superintendent  of  Streets,  Boston,  Mass., 
for  pipe  surface  drains  in  Litchfield  St.,  be- 
tween Western  Ave.  and  Lincoln  St., 
Brighton. 

Michigan. 

The  city  of  Wyandotte,  Mich,,  will  sell  bonds 
Dec.  15,  in  the  sum  of  $68,000  for  the  ex- 
tension of  sewers  on  West  and  South  Wyan- 
dotte Sts.     John  L.  Sullivan  is  city  clerk. 

Following  were  low  bidders  for  the  con- 
struction of  three  sewers  in  Detroit,  Mich., 
bids  opened  Nov.  23,  by  Board  of  Public 
Works  Commissioner  Haarer :  Russell  St., 
820  ft.,  J.  J.  Affeld,  $4,888;  Trumbull  Ave., 
1,163  ft.  William  Porath,  $7,659;  Harbaugh 
Ave.,  1,630  ft.,  Julius  Porath,  $11,961. 

W.  N.  Sager,  it  is  reported,  has  been  award- 
ed the  contract  in  Saginaw.  Mich.,  for  the 
construction  of  the  prc5posed  intake  and  pump 
well  at  the  east  side  pumping  station  for  $16,- 
745.  E.  P.  Stone  is  president  of  the  water 
commissioners. 

The  city  of  Flint,  Mich.,  awarded  the  con- 
tract for  the  construction  of  a  sewer  in  12th 
St.,  from  Harrison  to  Elm  Sts.,  to  Timothy- 
Lynch,  r2th  St.,  Flint,  at  $.50  per  ft.,  for  10-in. 
sewer  and  $.25  per  ft.  for  4-in.  sewer  connec- 
tions.    Bids  were  opened  Nov.  21. 

It  is  planned  to  construct  a  new  water- 
works svsfem  in  Flint,  Mich.,  at  an  estimated 
cost  of  "$400,000.  The  work  would  include  a 
new  filtration  plant,  pump  house  and  exten- 
sions. Plans  have  not  as  yet  been  made.  _N. 
L,  Fisher,  Supt.  of  Waterworks,  is  the  official 
in   charge. 


Items  marked  thus  4-  indicate  work  now  open   for  bids. 
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Minnesota. 

E.  T.  Webster  of  St.  Paul,  Minn.,  has  been 
-awarded  a  contract  by  the  city  council  of  Wa- 
tertovvn,  S.  Dak.,  for  the  construction  of  a 
sewer  for  $17,260'. 

The  city  council  of  Alankato,  Minn.,  has  de- 
cided to  call  a  special  election  soon  to  vote  on 
the  proposition  of  issuing  bonds  for  a  water- 
works system.  Engineer  Brewer  of  St.  Paul, 
Minn.,  has  estimated  the  cost  of  the  im- 
provement at  $20,000. 

Missouri. 

M.  Costello  was  low  bidder  for  the  con- 
struction of  sewers  in  districts  Nos.  68,  111 
and  122,  St.  Joseph,  Mo.,  the  bid  being  $.45  for 
8-in.  sewer  pipe;  $.55  for  10-in.  pipe;  $.65  for 
12-in.  pipe;  $.70  for  15-in.  pipe;  $1.08  for  18-in. 
.pipe  and  $1.48  for  21-in.  pipe.  For  district  No. 
«9,  the  bidders  were  Skilbred,  $1.30  per  ft.; 
E.  F.  Mignev,  $1.20;  John  Marnell  $1.24;  Os- 
car H.  Schmidt,  $1.40. 

St.  Joseph,  Mo.,  is  considering  the  advisabil- 
ity of  taking  over  the  water  plant  of  that  city 
and  operating  it  under  municipal  supervision. 
The  purchase  price  is  to  be  covered  by  a  bond 
issue. 

James  A.  Pringle  has  been  awarded  the  con- 
tract in  Centralia,  Mo.,  for  the  construction 
of  sewer  laterals  in  District  No.  1  at  the  fol- 
lowing figures:  No.  1,  $1,171;  No.  2,  $1,654; 
No.  3,  $1,860;  No.  4,  $2.33;  No.  5,  $2,916;  No. 
«,  $1,005;  No.  7,  $1,548;  No.  8,  $2,709.  The 
approximate  cost  is  $.74  per  ft.,  for  10  ft. 
deep  trench ;  $1.05  for  a  12  ft.  deep  trench. 
$.44  extra  for  Y's,  $45  each  for  manholes  and 
$85  for  flushing  tanks.  A  contract  was  also 
awarded  to  the  same  contractor  for  putting  in 
2%-in.  water  pipes  back  of  the  main  business 
section  for  $.12  per  ft.,  for  the  2%-in.  pipe 
and  $.10  per  ft.  for  the  3-4-in.  pipe. 

Nebraska. 

^Bids  w'ill  be  received  until  1  p.  m.,  Dec.  9, 
by  Board  of  Trustees,  Stratton,  Nebr.,  for  fur- 
nishing all  material  and  labor  and  material  for 
the  construction  of  a  complete  system  of  wa- 
ter works  for  the  village,  consisting  of  one 
shallow  tube  well,  brick  power  station,  one 
power  pump,  standpipe  12x60  and  system  of 
water  mains,  pipes,  hydrants,  and  valves  and 
one  15-hp.  gasoline  engine.  Fred  Shotbolt 
is  Village  Clerk  and  Charles  F,  Sturtevant, 
Holdredge,  Nebr.,  is  Consulting  Engineer. 
Each  bidder  must  submit  with  his  bid  a  certi- 
fied check  for  $500,  payable  to  village  clerk. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
16,  by  Capt.  C.  E.  Babcock,  Constructing  Quar- 
termaster, Fort  Crook,  Nebr.,  for  the  con- 
structiori  of  a  reservoir  and  well  at  the  Fort. 

The  city  of  Wymore,  Neb.,  held  an  election 
Dec.  1,  to  vote  on  the  proposition  of  issuing 
bonds  in  the  sum  of  $57,000  for  the  construc- 
tion of  a  water  plant  and  an  electric  light 
plant. 

Wynot,  Neb.,  is  planning  the  installation  of 
a  new  waterworks  system  at  an  estimated 
cost  of  $8,000.  Plans'  have  not  as  yet  been 
prepared.  The  contract  will  be  let  this  win- 
ter. Arnold  C.  Koenig,  Omaha,  Neb.,  is  the 
engineer  and  F.  A.  Kindwall,  City  Clerk,  has 
charge  of  the  work. 

New  Mexico. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
■24,  by  Capt.  J.  R.  McAndrews,  Constructing 
Quartermaster,  Fort  Bayard,  N.  M.,  for  fur- 
nishing and  installing  complete  two  compound 
duplex  steam  pumps. 

New  Jersey. 

,  It  is  reported  that  Engineer  Ediow  W.  Har- 
rison, of  Jersey  City,  N.  J.,  who  is  connected 
with  the  Passaic  River  Sewerage  Commission, 
stated  Nov.  25,  that  by  next  April  the  commis- 
sion expects  to  have  the  contract  for  the  pro- 
posed $11,000,000  intercepting  sewer  awarded 
and  the  work  started.  That  improvement  will 
take  care  of  the  pollution  of  Garfield,  Walling- 
ton.  Boiling  Springs,  part  of  Rutherford  and 
other  Bergen  County  towns  on  the  Passaic 
River,  besides  caring  for  the  sewage  of  the 
cities  of  Paterson,  Passaic,  Newark,  Montclair, 
Harrison,  Kearney  and  East  Newark.  The 
sewer  will  conduct  the  sewage  to  the  meadows 
south  of  Newark,  and  from  there  the  sewage; 


after  being  screened,  will  be  pumped  through  a 
tunnel  under  Newark  Bay  and  Greenville  into 
New  York  Bay.  , 

William  G.  Root  of  20  Broad  St.,  New 
York  City,  was  the  lowest  bidder  for  the  con- 
tract to  install  a  surface  water  conduit  in  At- 
lantic City,  N.  J.,  his  bid  being  $845,188.  This 
proposal  is  $35,000  below  the  lowest  bid  re- 
ceived in  a  former  competition. 

New  York. 

•J«Bids  will  be  received  until  11  a.  ni.,  Dec. 

13,  by  Cyrus  C.  Miller,  President  of  the  Bor- 
ough of  The  Bronx,  New  York  citv,  for  six 
sewer  contracts,  the  largest  being  No.  4,  for 
regulating  grading,  setting  curbstone,  flagging 
the  sidewalks,  laying  crosswalks,  building  ap- 
proaches and  placing  fences  in  Albany  Road, 
from  Van  Cortlandt  Park  south  to  Bailey 
Ave.  I  Bailey  Ave.,  from  Albany  Road  to 
Sedgwick  Ave. ;  Sedgwick  Ave.,  from  Bailey 
Ave.  to  Fordham  Road.  The  Engineer's  es- 
timate of  the  w-ork  is  as  follows :  26,600  cu. 
yds.  of  earth  excavation;  8,500  cu.  yds.  of 
rock  excavation;  188,500  cu.  yds.  of 'filling; 
16,000  lin.  ft.  of  new  curbstone,  furnished  and 
set;  2,300  lin.  ft.  of  old  curbstone,  rejointed 
and  reset;  59,500  sq.  ft.  of  new  flagging,  fur- 
nished and  laid ;  12,000  sq.  ft.  of  old  flagging, 
rejointed  and  relaid;  10,300  sq.  ft.  of  new 
bridgestone  for  crosswalks,  furnished  and 
laid;  9,000  cu.  yds.  of  dry  rubble  masonry,  in 
retaining  walls,  culverts  and  gutters ;  150  cu. 
yds.  of  concrete;  500  lin.  ft.  of  vitrified  stone- 
ware pipe,  12  ins.  in  diameter ;  200  lin.  ft.  of 
vitrified  stoneware  pipe,  18  ins.  in  diameter; 
10,000  ft.  (B.  M.)  of  lumber,  furnished  and 
laid;  11,150  lin.  ft.  of  guard  rail,  in  place; 
1,700  sq.  ft.  of  old  bridgestone  for  cross- 
walks, rejointed  and  relaid;  7,500  pounds  of 
steel  bars,  furnished  and  in  place;  1  receiv- 
ing basin,  complete ;  6  receiving  basins,  to  be 
rebuilt.  The  time  allowed  for  the  completion 
of  the  work  will  be  500  working  days.  The 
amount  of  security  required  will  be  $65,000. 

^Bids  will  be  received  until   11  a.  m.,  Dec. 

14,  by  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  New  York  city,  for  two 
sewer  contracts,  the  larger  being  No.  1,  for 
furnishing  and  delivering  all  the  labor  and 
materials  required  for  constructing  sewer  in 
16th  Ave.,  between  Bath  and  Benson  Aves.,  in 
the  Borough  of  Brooklyn  (contract  of  the 
Long  Island  Contracting  and  Supply  Co.,  de- 
clared by  the  President  of  the  Borough  of 
Brooklyn  to  have  been  unnecessarily  delayed 
as  per  Section  "Z"  of  the  contract).  The  En- 
gineer's preliminary  estimate  of  the  quantities 
is  as  follows :  45  lin.  ft.  of  15-in.  pipe  sewer, 
laid  complete,  including  all  incidentals  and 
appurtenances;  690  lin.  ft.  of  12-in.  pipe 
sewer,  laid  complete,  including  all  incidentals 
and  appurtenances ;  8  manholes,  complete,  with 
iron  heads' and  covers,  including  all  incidentals 
and  appurtenances;  1,250  lin.  ft.  of  6-in.  house 
connection  drain,  laid  complete,  including  all 
incidentals  and  appurtenances;  1,800  ft.  (B. 
M.)  of  sheeting  and  bracing,  driven  in  place, 
complete,  including  all  incidentals  and  apourte- 
nances.  The  time  allowed  for  the  completion 
of  the  work  and  full  performance  of  the  con- 
tract will  be  40  working  days.  The  amount 
of  security  required  will  be  $1,300. 

John  E.  Donovan,  2205  Richmond  Terrace, 
Port  Richmond,  N.  Y.,  has  been  awarded  the 
contract  by  the  President  of  the  Borough  of 
Richmond,  George  Cromwell,  New  York  city, 
for  constructing  a  sewer  in  Monroe  Ave.,  for 
$7,579.     Bids  were  opened  Nov.  22. 

C.  W.  Weddle  Co.,  Inc.,  Broadway,  Flush- 
ing, N.  Y.,  has  been  awarded  the  contract  for 
constructing  12  ft.  section  3  ft.-6-in.  bv  13  ft. 
— storm  sewer  for  $485.  Bids  were  opened 
Nov.  17. 

The  village  of  Fairport,  N.  Y.,  held  an  elec- 
tion Dec.  6  to  vote  on  the  proposition  of 
raising  $1,000  for  the  services  of  an  engi- 
neer to  draw  up  plans  and  specifications  for  a 
new  sewer  system. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
22,  by  the  Board  of  Trustees,  Oriskany  Falls, 
N.  Y.,  for  the  construction  of  a  gravity  sys- 
tem of  waterworks,  consisting  of  a  13,000,000- 
gal.  reservoir,  concrete  dam,  approximately 
25,000  ft.  of   12,   10,  8  and  6-in.  pipe,  37  hy- 


drants, 30  valves  and  all  accessories,  material, 
tools  and  labor  necessary  to  complete  the  sys- 
tem. A.  M,  Scripture,  New  Hartford,  N.  V., 
is  Engineer. 

It  is  reported  that  City  Engineer  Fisher  of 
Rochester,  N.  Y.,  has  stated  that  bids  will  be 
advertised  for  within  a  month  for  the  con- 
struction of  the  intercepting  sewer,  estimated 
to  cost  $-500,000.  The  entire  system  is  esti- 
mated to  cost  $1,500,000. 

At  a  recent  mass  meeting  of  the  residents 
of  North  and  West  Corona,  Corona,  N.  Y., 
a  committee  composed  of  J.  \V.  Caveny,  Louis 
Schoedel,  I.  R.  Moody  and  others,  was  named 
to  set  in  operation  the  building  of  sewers  by 
private  subscription. 

Ohio. 

•{•Bids  will  be  received  until  Noon,  Dec.  19, 
by  Nelson  J.  Brewer,  Clerk  of  the  Village  of 
Euclid,  O.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  im- 
provements on  WoodclifF  Ave.,  from  Euclid 
Road  to  Roseland  Ave.,  including  the  installa- 
tion of  a  6-in.  water  main,  F.  A.  Pease  Engi- 
neering Co.,  931  Williamson  Bldg.,  Cleveland, 
O.,  engineers. 

•{•Bids  will  be  received  until  noon,  Dec.  12, 
by  Director  of  Public  Service,  Cleveland,  0., 
for  furnishing  and  erecting  in  the  engine 
house  at  the  Kirtland  St.  Pumping  Station 
two  vertical  triple  expansion  pumping  engines 
with  a  capacity  of  25,000,000  gals,  of  water 
each  24  hours.  Leslie  C.  Smith  is  Superin- 
tendent of  Water  Works. 

Ordinances  have  been  passed  by  the  city 
council  of  Cincinnati,  O.,  authorizing  bond  is- 
sues of  $125,000  for  pipe  for  the  waterworks 
department,  and  $1,500  for  a  sewer  in  Ritten- 
house  St. 

The  citizens  of  Glendalc,  O.,  have  voted 
against  the  proposition  of  issuing  bonds  to  the 
amount  of  $15,000  to  improve  the  village  wa- 
terworks. 

The  board  of  control  of  Columbus,  O.,  has 
awarded  the  contract  for  the  making  of  sew- 
ers to  drain  the  new  Mound  St.  viaduct,  to  the 
firm  of  Geigcle,  Games  &  Co.,  for  $1,700. 

The  city  of  Lorain,  O.,  has  sold  bonds  to 
the  amount  of  $21,500  for  the  construction  of 
sanitary  sewers  on  East  Erie  Ave.,  East  32d 
St.,  and  Denver  Ave. 

Advices  from  Cincinnati,  O.,  state  that  Civil 
Engineer  Charles  Cornelius  has  completed  de- 
signing and  taking  levels  for  a  new  sewer, 
to  lead  from  the  Wilhelm  apartment  bldg.,  on 
Burnet  Ave.,  .-Xvondale. 

The  city  council  of  Urbana,  0.,  has  passed 
an  ordinance  providing  for  the  issuance  of 
bonds  in  the  sum  of  $4,716  for  the  construc- 
tion of  Taft  Ave.,  and  a  sewer  in  the  same. 

The  city  council  of  Akron,  O.,  has  passed 
ordinances  providing  for  the  issuance  of  bonds 
to  the  amount  of  $60,000  for  a  storm  water 
sewer  plant,  and  $25,000  for  a  main  trunk 
sewer  from  the  towpath  along  the  Little  Cuya- 
hoga river  through  Glendale  park  and  ceme- 
tery, and  $10,000  to  erect  a  sewage  and  gar- 
bage disposal  plant. 

Following  were  low  bidders  at  Coshocton, 
O.,  for  the  construction  of  two  new  water- 
works wells :  Cast  iron  pipes,  J.  B.  Clow  & 
Sons,  Chicago,  111.,  $851 ;  wrought  pipe,  C.  A. 
Turner,  Pittsburg,  Pa.,  $819;  manhole  covers, 
Keagv-  &  Lear,  Coshocton.  $297 ;  valves.  Coffin 
Valve  Co.,  Boston,  Mass.,  $225;  drilling  wells, 
J.  B.  Workman  &  Son,  Danville,  $700.  James 
Westwater  of  Columbus,  O.,  bid  $14,800  on  the 
contract  as  a  whole. 

The  city  council  of  Kenton,  O.,  contemplates 
the  construction  of  a  new  waterworks  plant  at 
a  cost  of  $80,000.  The  present  plant  has 
been  condemned  as  unsafe  by  the  state  build- 
ing inspector. 

Frank  Burns  was  low  bidder  at  Cincinnati, 
O.,  for  the  laying  of  the  water  mains  to  Delhi, 
his  bid  being  $21,975.  The  United  States  Cast 
Iron  Pipe  &  Foundry  Co.,  was  low  bidder  for 
furnishing  the  pipe  with  a  bid  of  $42,.369. 

The  Board  of  Public  Affairs  of  West  Car- 
rollton,  O.,  has  awarded  contracts  for  pump- 
ing station,  reservoir,  pipe  and  machinery  in 
connection  with  the  waterworks  system  for 
that  city  as  follows,  bids  opened  Nov.  16 : 
Ernest    Kroemer,    647    Oak    St.,    Dayton,    O., 
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reservoir,  $2,216 ;  Fairbanks  Morse  Co.,  Cin 
cinnati,  O.,  two  triplex  pumps,  one  motor,  one 
gasoline  engine,  $3,069;  United  States  Cast 
Iron  Pipe  &  Foundry  Co.,  Cincinnati,  O.,  3,000 
ft.  of  8-in.  pipe  at  $22.25  per  ton. 

Oregon. 

City  Attorney  H.  E.  Collier  has  been  in- 
structed by  the  city  council  of  St.  Johns,  Ore., 
to  prepare  papers  looking  toward  the  con- 
demning of  a  strip  of  land  across  the  Weyer- 
haeuser holdings  north  of  the  city  for  a  sewer. 
This  is  the  first  of  a  series  of  sewer  extensions 
planned  by  the  council. 

Bids  will  again  be  received  by  the  city  of 
Portland,  Ore.,  for  the  .construction  of  the 
Holgate-Kenilworth  district  sewer,  on  the 
southeast  side.  Former  bids  were  recon- 
sidered so  as  to  admit  the  territory  which  in- 
cluded Ivanhoe.  just  east  of  Williams'  addition 
and  because  they  were  considered  too  high. 
It  is  estimated  that  this  sewer  will  cost  over 
$100,000. 

The  executive  committee  of  the  board  of 
public  works  of  Portland,  Ore.,  has  awarded 
contracts  for  the  sewers  in  the  sections  of  the 
addition  of  Laurelhurst  known  as  the  north- 
east and  southeast  quarters,  which  lie  east  of 
East  30th  St.,  and  between  East  Halsey  and 
East  Stark  Sts.,  to  the  Barber  Asphalt  Co.,  for 
approximately  $40,000. 

Following  bids  were  received  Nov.  25  by 
the  City  Executive  Board  of  Portland,  Ore., 
for  the  Holgate  St.  extension  of  Brooklyn 
district  sewer:  Paquet.  Giebisch  &  Toplin, 
$104,372;  Jeffrey  &  Buffton,  $109,299;  Lund- 
strom  &  Sandeberg,  $107,579. 

Pennsylvania. 

•{•Bids  will  be  received  until  Dec.  7,  by 
Council  of  Archbald,  Pa.,  for  the  construction 
of  sewers  in  that  borough.  A.  B.  Dunning  is 
Borough   Engineer. 

The  Lehigh  Valley  Motor  club,  Calvin  E. 
Ahlum  Vice  President,  Allentown.  Pa.,  has 
purchased  enough  galvanized  pipe  of  12-in.  in 
diameter,  to  do  away  with  the  cross  bars  in  the 
country  roads  of  Lehigh  County,  which  num- 
ber between  400  and  500.  The  township  su- 
pervisors will  lay  the  pipe  according  to  plans 
prepared  by  Deputy  State  Highway  Engineer, 
Warren  W.  Cressman,  of  Allentown. 

The  borough  of  Masontown,  Pa.,  has  been 
granted  a  permit  to  erect  a  sewer  system  by 
the  state  health  department  conditioned  upon 
taking  steps  towards  ultimately  constructing  a 
sewage  disposal  plant.  The  borough  is  now 
taking  steps  towards  securing  such  a  plant  and 
will  likely  let  the  contract  to  some  engineer 
in  the  near   future. 

City  Engineer  Herbert  A.  Holstein  of  Titus- 
ville.  Pa.,  is  working  upon  the  proposed  plans 
for  a  sewage  disposal  system  in  that  city. 
When  completed  they  will  be  presented  to 
the  board  of  health  at  Harrisburg  for  its  ap- 
proval. 

Highway  Commissioner  Caldwell  at  Harris- 
burg, Pa.,  Nov.  23,  opened  the  following  bids 
received  for  the  construction  of  sewers  in  a 
number  of  streets :  Sycamore,  Fourteenth  to 
Fifteenth— Henry  Opperman,  $1,617;  Syca- 
more, Rolliston  to  Seventeenth— Stucker  Bros.' 
Construction  Co.,  $87 ;  Paxton,  Hanna  to  Six- 
teenth—W.  H.  Lynch,  $684 ;  Showers,  Tuscar- 
ora  to  Nagle— Stucker  Bros.'  Construction  Co. 
$356.  Rudy,  Delaney  to  Twentieth— W.  G.  Wal- 
lenbeck,  $1,297;  Derry,  Eighteenth  to  East 
Eighteenth— W.  H.  Lvnch.  $785;  Swatara, 
Eighteenth  to  Twentieth— W.  G.  Wallenbeck. 
$1,094;  Prune,  Kittatinny  to  Swatara — Stucker 
Bros.'  Construction  Co..  $623;  Jonestown  road 
Cameron  to  Walnut — Stucker  Bros.'  Construc- 
tion Co.,  $1,033. 

The  city  of  Franklin,  Pa.,  is  considering  the 
installation  of  a  sewerage  system  with  a  sew- 
age disposal  plant  at  an  estimated  cost  of  $54,- 
000.  C.  F.  Melbus  of  Albright  &  Melbus,  of 
Philadelphia,  is  the  engineer. 

The  citi?:ens  of  Somerset,  Pa.,  voted  Nov.  27 
in  favor  of  the  proposition  of  issuing  bonds  to 
the  amount  of  $25,000  for  the  construction  of 
a  municipal  water  plant. 

Geo.  M.  Harris  of  Meadville,  Pa.,  is  the 
probable  contractor  for  the  construction  of 
sewers  on  Alden  &  Alfred  Sts.,  in  that  city, 
bids   for   which   were  opened   Nov.   16. 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.     No.  23. 


South  Dakota. 

The  city  council  of  Aberdeen,  S.  Dak.,  has 
instructed  the  city  engineer  to  secure  estimates 
from  two  of  three  engineers  as  to  the  cost  of 
constructing  a  sewage  disposal  plant  to  clear 
up  the  "Moccasin."  Plans  for  the  plant  will 
be  prepared  at  once. 

The  Jasper  Water  Co.,  of  Pierre,  S.  Dak., 
has  been  incorporated  with  a  capital  stock 
of  $60,000. 

Bonds  to  the  amount  of  $40,000  have  been 
voted  for  improvements  to  the  waterworks  at 
Huron,  S.  Dak.,  and  plans  are  being  prepared 
by  L.  P.  Wolff,  engineer.  The  improvements 
will  include  a  new  pumping  station,  pumping 
plant,  concrete  reservoir,  steel  tower  and  tank. 

Texas. 

^Bids  are  now  being  asked  by  W.  A. 
Hiddleson,  City  Clerk,  El  Campo,  Tex.,  for 
the  construction  of  the  following  sanitary 
sewers:  2,500  ft.  of  12-in.;  2,100  ft.  of  8-in.,_ 
and  3,000  ft.  of  6-in.  sewers  and  one  septic 
tank.     John   A.   Norris   is   City   Engineer. 

The  Brownsville  Sewerage  Co.,  of  Browns- 
ville, Tex.,  recently  awarded  the  contract  for 
pumping  machinery  for  the  sewage  disposal 
plant  to  the  San  Antonio  Machine  &  Supply 
Co.,   of   San   Antonio,   Tex. 

The  Municipal  Commissioners,  of  Dallas, 
Tex.,  have  awarded  the  contract  for  laying 
a  storm  sewer  in  the  region  of  Swiss,  Nuss- 
baumer  and  Peak  Sts.,  to  C.  W.  Olcott  for 
$14,022,  and  for  laying  a  6-in.  sanitary  sewer 
on  Oakland  Ave.,  near  Te.xas  and  Clarence, 
to  C.  W.  Olcott,  for  $1,879. 

The  Municipal  Commissioners  at  Dallas, 
Tex.,  have  awarded  the  contract  for  laying  a 
storm  sewer  on  Collett,  between  Reiger  and 
an  alley  between  Worth  and  Crutcher,  to  Joe 
B.  Winslett,  Jr.,  for  $1,636. 

Messrs.  Duff  and  Watley,  of  Greenville, 
Tex.,  have  asked  the  City  Council  of  Honey 
Grove,  Tex.,  for  a  franchise  to  put  in  and 
operate  a  swerage  system  in  that  town. 

It  is  reported  that  the  city  of  Dallas,  Tex., 
is  advertising  for  bids  for  constructing  a  ' 
sevver  line  from  Trinity  River  to  Oakland  Ave. 
This  line  would  serve  Mount  Auburn  addi- 
tion and  adjacent  territory.  The  City  Engi- 
neer has  estimated  the  cost  of  construction 
at  $21,484. 

F.  H.  Lancashire,  of  Dallas,  Tex.,  has  been 
in  Corpus  Christi.  Tex.,  conferring  with 
the  municipal  authorities  in  re  gard  to 
the  installation  of  a  sewerage  system  in  that 
city,  for  which  he  has  been  engaged  to  super- 
vise the  construction  of  the  sanie.  The  esti- 
mated cost  of  the  system  is  $140,000. 

Board  of  Municipal  Commissioners  of  Dal- 
las. Tex.,  has  awarded  the  contract  to  the 
Dallas  Lime  &  Gravel  Co.,  at  $19,391  for 
the  construction  of  a  storm  sewer  to  drain 
the  area  bounded  by  Masten,  Ross,  Central 
and  Live  Oak  Sts.  The  sewer  will  be  of 
various  sizes,  from  48  ins.  down.  Some  will 
be  of  reinforced  concrete  and  the  rest  of 
vitrified  pipe. 

The  City  Council  of  Georgetown,  Tex.,  is 
making  arrangements  to  take  over  the  George- 
town Water,  Electric  &  Power  Co.,  from  N. 
N.  Coler  &  Co.,  of  New  York  city,  on  or  be- 
fore Jan.  1,  1911.  At  the  recent  election  the 
city  voted  $45,000  in  bonds  for  the  purpose 
of  buying  the  plant  for  $13,500 ;  the  re- 
maining $31,500  of  the  issue  will  be  used  for 
betterment  of  the  light  and  water  service. 

The  Board  of  Municipal  Commissioners,  of 
Dallas,  Tex,,  has  set  aside  $75,000  for  the 
completion  of  the  pumping  station  and  its 
equipment  at  White  Rock  reservoir.  The 
contract  was  recently  awarded  to  the  Hughes- 
O'Rourke  Construction  Co.  for  the  work  of 
clearing  the  land  for  the  purpose  and  erection 
of  a  traveling  crane  in  the  new  pumping  sta- 
tion, for  the  construction  of  the  reinforced 
concrete  chimney  at  the  station,  for  the  pur- 
chase and  installation  of  boilers  and  for  the 
surge  tanks  at  the  station. 

The  City  Commissioners  of  Dallas,  Tex., 
have  approved  plans  for  the  construction  of 
a  reservoir  dam  near  the  junction  of  the 
Clear  and  West  Forks  of  the  Trinity  to  pro- 
vide water  for  the  duel  system.     The  dam  will 


be  constructed  by  a  syndicate  at  an  estimated 
cost  of  $30,000. 

An  election  is  to  be  held  in  Rusk,  Tex.,  on 
Dec.  12,  to  vote  on  issuing  bonds  to  the 
amount  of  $18,000  for  the  purpose  of  building 
a   waterworks    system. 

The  Howe  Deep  Well  Water  Co.,  of  Howe, 
Crayson  County,  Tex.,  has  been  incorporated 
with  a  capital  stock  of  $3,000.  The  incor- 
porators are  William  H.  Bean,  J.  B.  Phillips 
and  C.  H.  Haizlep. 

An  election  is  to  be  held  in  Gainesville,  Tex. 
Dec.  14,  to  vote  on  the  proposition  of  issuing 
bonds  to  the  amount  of  $150,000  for  the  pur- 
chase of  the  Gainesville  Water  Co. 

A  contract  will  soon  be  let  by  the  city  of 
Rogers,  Tex.,  for  the  construction  of  a  new 
waterworks  system,  estimated  to  cost  $12,000. 
The  work  will  include  standpipe  or  tower  and 
mains.     J.  D.  King  is  the  official  in  charge. 

The  McMuUen  Townsite  Co.,  of  Tilden, 
Tex.,  will  start  work  about  March  on  the  con- 
struction of  a  waterworks  system  in  connec- 
tion with  the  development  of  about  640  acres 
of  land.  Geo.  G.  Ehrenborg,  Civil  Engineer, 
Tilden,  Tex.,  is  the  engineer  for  the  work. 
Utah. 

The  City  Council  of  Provo,  Utah,  has  ac- 
cepted the  contract  of  the  James  Kennedy 
Construction  Co.,  of  Fargo,  N.  D.,  for  sewer 
district  No.  11,  amounting  to  $.30,000. 

Virginia. 

Contracts  for  two  main  branches  of  the 
Virginia  Ave.  sewer  were  awarded  to  I.  J. 
Smith  &  Co.,  by  the  Streets  Committee  of  the 
City  Council  of  Richmond,  Va.  The  Hamp- 
ton St.  branch  is  estimated  to  cost  $26,170, 
and  the  Winder  St.  branch  $26,308.  Contract 
was  also  awarded  to  I.  J.  Smith  &  Co.,  for 
a  sewer  in  Rowland,  Meadow  and  other 
streets,  to  cost  $12,847,  and  to  S.  P.  Clay  for 
a  sewer  on  Dance  and  other  streets,  to  cost 
$7,357. 

The  Board  of  Control  of  Norfolk,  Va.,  has 
taken  steps  looking  toward  the  construction 
of  the  connecting  canal  for  Lakes  Bradford 
and  Joyce.  City  Engineer  W.  T.  Brooke  and 
Water  Engineer  T,  B.  Dornin  have  been  re- 
quested to  ascertain  at  once  the  cost  of  the 
right  of  way  for  the  canal. 

.Superintendent  E.  E.  Davis,  of  Richmond, 
Va.,  has  outlined  plans  for  the  enlargement  of 
water  mains  and  general  improvements  in 
the  w'ater  supply  of  Washington  Ward. 

Washington. 

•J«Bids  will  be  received  until  11  a.  m.,  Dec. 
10,  by  Lieut.  A.  L.  Sneed,  Constructing  Quar- 
termaster, Fort  George  Wright,  Wash,  for 
sinking   one   10-in.   tubular  well   at   that   post. 

The  city  of  Pasco,  Wash.,  contemplates  is- 
suing bonds  for  sewer  construction  and  other 
improvements. 

The  Board  of  Public  Works  of  Spokane, 
Wash.,  has  instructed  City  Engineer  Morton 
Macartney  to  draw  up  plans  and  specifica- 
tions for  a  combination  sewer  and  storm  drain 
for  Union  Park.  The  residents  of  Union 
Park  have  also  asked  the  City  Council  to 
spend  $4,000  for  the  installation  of  a  filter 
device  provided  with  wells  sunk  to  the  level 
of  the  Spokane  River  to  carry  away  flood 
waters    underground. 

The  City  Council  of  Toppenish,  Wash.,  has 
decided  that  the  city  shall  have  a  complete 
sewer  system.  At  a  recent  election  the  sum 
of  $35,000  in  bonds  was  voted  for  that  pur- 
pose. It  is  proposed  to  have  the  system  com- 
pleted by  the  first  of  May. 

The  Municipal  Commission  otf  Tacoma, 
Wash.,  probably  will  instruct  Commissioner 
Owen  Woods,  of  the  Department  of  Public 
Works,  to  call  for  bids  on  two  large  drain 
pipes  to  carry  water  under  North  29th  and 
North  30th  Sts.,  at  Hanlin  Gulch,  Old  Town. 

M.  Schilling  has  been  awarded  the  con- 
tract by  the  city  of  Yacolt,  Wash.,  for  the  in- 
stallation of  a  municipal  water  system  at  the 
end  of  the  Yacolt  Northern  Pacific  branch, 
in  the  northern  part  of  Clark  Countv,  for 
approximately  $10,000. 

George  C.  Arrowsmith,  of  the  Pacific  Light 
&  Power  Co.,  of  North  Yakima,  Wash.,  has 
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received  orders  to  immediately  begin  extend- 
ing the  company's  water  system  farther  up 
the  Naches  River,  moving  the  intake  from  its 
present  location  to  a  reservoir  at  the  end 
of  the  power  canal.  The  cost  of  installation 
will  be  about  $32,000. 

West  Virginia. 

+Bids  will  be  received  until  1  p.  m..  east- 
ern time,  Dec.  19,  by  Board  of  Commission- 
ers, Huntington,  W.  Va.,  for  building  two 
trunk  sewers  in  the  city  as  follows:  Single 
ring  brick  sewer  3  by  4  ft,,  on  west  Seven- 
teenth St.,  approximately  2,300  ft. ;  Single 
ring  brick  sewer  3  by  4  ft.,  W.  7th  St..  ap- 
proximately 1,700  ft.  Plans  and  specifications 
are  on  file  in  City  Engineer's  office.  Payment 
to  be  made  the  contractor  '\n  cash  by  the  city 
of  Huntington.  Contractors  will  be  required 
to  submit  $500  certified  check  with  his  bid 
made  payable  to  City  Treasurer.  A.  B.  Maupin 
is  City  Engineer. 

Wisconsin. 

A.  Vowinkel  has  been  awarded  the  contract 
in  Sheboygan,  Wis.,  for  the  construction  of 
a  new  10-in.  vitrified  pipe  sewer  in  South 
14th  St.,  between  Wisconsin  Ave.  and  Soutli 
Water  St.,  a  distance  of  467  ft.,  for  $..58  per 
lin.  ft.,  and  $25  each  for  manholes. 

Canada. 

<|«Bids  will  be  received  until  noon,  Dec.  13, 
by  Board  of  Control,  Toronto.  Ont.,  for 
supply  of  .303  ft.  of  rivetted  steel  pipe,  6  in. 
in  diameter.  G.  R.  Geary  is  Chairman  of  the 
Board  of  Control.  Plans  and  specifications 
may  be  obtained  of  the  City  Engineer. 

The  citizens  of  Victoria,  B.  C.  held  an  elec- 
tion Nov.  24,  to  vote  on  a  bylaw  for  the  ap- 
propriation of  the  holdings  of  the  Esquiinalt 
Waterworks  Co.,  at  a  figure  in  the  neighbor- 
hood of  $2,000,000. 

Neil  Low,  Parish  of  Neadingly,  has  been 
awarded  contract  in  St.  James,  P.  O.  Mani- 
toba, for  sinking  a  well  at  the  corner  of  Ness 
Ave.  and  Brooklyn  St.,  in  D.  G.  S.  35,  St. 
James,  for  $1.75  per  ft.  Bids  were  opened 
Nov.  27. 


TRADE  NOTES. 

The  Nye  Steam  Pump  &  Machinery  Co.  is 
buildins  a  new  plant  at  Western  Ave.  and 
Huron  St..  N.  E..  Chicago.  III.,  where  it  will 
manufacture  its  new  model  high  pressure 
pumps. 

The  management  of  the  Pittsburg  Engineer- 
ing Agency.  Pittsburg,  Pa.,  has  formed  a  busi- 
ness compnnv  under  the  trade  name  of  The 
American  Service  Co..  which  will  immediatelv 
take  over  the  Inter-State  and  Pan-Americari 
territorial  representation  of  the  Associated  Bu- 
reau Service,  comprising  the  several  bureaus 
of  Technical  Reference.  American  Trade  Cat- 
alog, and  Engineering  and  Industrial  Research. 
■Offices  have  been  opened  in  the  Bessemer  Bldg.. 
Pittsburg.  Pa.,  where  In  addition  to  the  above 
service  a  technical  reference  library  of  Trade 
Catalogs  will  be  maintained  for  general  con- 
venience of  the  Pan-.^merican  Organization. 
The  first  named  bureaus  are  maintained  in  the 
interest  of  the  technical  profession  and  indus- 
trial corporations  gratis,  the  aim  being  to  de- 
velop an  efTective  central  clearing  house  of 
technical  intelligence  and  applied  service  that 
will  directly  appeal  to  the  r.inid  executor  desir- 
ing instant  attention  to  details. 


NOTICE  TO  CONTRACTORS. 

Sealed  bids  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Delta  County,  Michigan,  at  the  office  of 
the  County  Clerk  at  Escanaba.  until  2 
o'clock  p.  m..  December  20.  1910.  for  the 
purpose  of  constructing  a  concrete  high- 
way bridge  over  the  Escanaba  River  at 
"Wells.  Mich. 

Each  bid  must  be  accompanied_  by  a 
certified  check  for  $2,000  as  a  guarantee 
that  the  successful  bidder  will  sign  the 
contract, 

A  surety  bond  for  an  amount  equal  to 
the  amount  of  the  bid  will  be  required  of 
the  successful  bidder. 

Bidders  shall  furnish  detail  drawings 
of  structures  bid  upon. 

Bids  will  be  received  on  the  bridge  com- 
plete with  approaches,  filling,  roadway 
and  sidewalks  and  the  removal  of  the  old 


bridge   and   also   on   each   of   these   items 
separately. 

Further  Information,  outline  plans  and 
specifications  may  be  obtained  from  the 
Engineer.  D.  A.  Brotherton,  Escanaba, 
Mich. 

The  Board  of  County  Road  Commis- 
sioners reserve  the  right  to  reject  any  or 
all  proposals. 

JOHN  A.   SEMER, 
County    Clerk. 

Escanaba,   Mich. 


NOTICE     TO      BOND      BUYERS. 

ONE  HUNDRED  THOUSAND  DOLLARS 
($100,000.00)  STREET  PAVING  BONDS 
OF  THE  CITY  OF  HOUSTON,  TEX. 
Scaled  bids  will  be  received  by  the  City 
of  Houston,  Tex.,  until  12  o'clock  noon. 
Monday.  January  9.  1911.  for  the  Issue  of 
one  hundred  thousand  dollars  ($100,000.00) 
four  and  one-half  per  cent  (4%%)  street 
paving  bonds  bearing  date  the  26th  day 
of  September.  1910.  Interest  payable 
semi-annually  at  the  office  of  the  Union 
Trust  Company  in  the  City  of  New  York; 
said  bonds  to  run  thirty  (30)  years  with 
an  option  reserved  by  the  City  of  Hous- 
ton to  pay  same  at  the  expiration  of 
twenty  (20)   years. 

Each  bid  for  the  above  issue  of  bonds 
must  be  accompanied  by  a  certified  check 
on  a  Houston  bank,  payable  to  H.  B. 
Rice,  Mayor,  for  one  per  cent  (1%)  of 
the  face  value  of  said  issue  as  a  guaran- 
tee of  good  faith;  bonds  to  be  delivered 
and  money  paid  in  Houston,  Tex. 

The  City  of  Houston  reserves  the  right 
to   reject  any  and  all   bids. 

H.    B.    RICE,   Mayor. 
DAN  C.  SMITH,  JR.,  City  Sec'y. 


ADVERTISEMENT 
for 
CONSTRUCTION       OF      HIGHWAY 
BRIDGES 
over 
CAHOKIA  CREEK  DrVE:RSION   CHAN- 
NEL. 
MADISON    COLITSTTY,    ILLINOIS. 


Office   of   Board   of   Trustees, 
The  East   Side   Levee  and   Sanitary  Dis- 
trict. 
Sexton   Building. 

East    St.  Louis.  III..  November  23rd,  1910. 

Sealed  proposals,  in  duplicate,  for  the 
construction  of  Four  (4)  HighwayBridges 
over  Cahokia  Creek  Diversion  Channel. 
Madison  County.  Illinois,  in  accordance 
with  Ordinances  numbered  5  and  11  of 
The  East  Side  Levee  and  Sanitary  Dis- 
trict and  the  plans  and  specifications  for 
the  same,  now  on  file  in  the  ofl;ice  of  said 
District,  will  be  received  at  this  office 
until  twelve  o'clock.  noon,  standard 
time,  January  9th.  1911.  and  then  pub- 
licly opened.  Copies  of  plans  and  speci- 
fications may  be  had  on  application  by 
mail  or  in  person.  All  proposals  must  be 
made  on  the  printed  forms  prepared  by 
The  East  Side  Levee  and  Sanitary  Dis- 
trict. 

DESCRIPTION. 

The  work  included  in  the  contract 
covers  the  construction  of  the  following 
bridges; 

Bridge  No.  1.  24  foot  roadway.  2  spans 
of  60  feet  each,  and  1  span.  150  feet. 

Bridge  No.  2.  16  foot  roadway,  2  spans 
of  60  feet  each,  and  1  span.  150  feet. 

Bridge  No.  3.  16  foot  roadway.  2  spans 
of  60  feet  each,  and  1  span.  150  feet. 

Bridge  No.  4,  20  foot  roadway.  2  spans  ' 
of  KO  feet  each,  and  1  span,  150  fe-;t. 
Bridge  No.  4  shall  be  designed  and  con- 
structed so  as  to  permit  of  a  four  (4) 
foot  sidewalk  being  constructed  on  the 
West  side  at  some  later  date. 

Each  bridge  will  have  two  (2)  piers 
about  23  feet  high  and  two  (2)  abut- 
ments about   16  feet  high,   and  will   have 

Items  marked  thus  4*  indicate  work  now  open  for 


reinforced   concrete   floors   and    macadam 
wearing  surfaces. 

Proposals  for  said  work  must  be  ac- 
companied by  a  money  deposit  In  the 
form  of  a  certified  check  from  some  sat- 
lsfactor>'  banking  Institution  in  the  City 
of  East  St.  Louis.  Illinois,  or  St.  Louis, 
Missouri,  Issued  by  a  national  or  state 
bank  in  good  credit  within  the  State, 
and  payable  at  sight  to  the  President  of 
The  East  Side  Levee  and  Sanitary  Dis- 
trict, for  Five  Per  Centum  (5  per  cent) 
of  the  amount  of  the  proposal. 

The  bidder  to  whom  award  is  made 
will  be  required  to  enter  Into  a  written 
contract  with  The  East  Side  Levee  and 
Sanltar>'  District,  with  good  and  ap- 
proved security  In  the  amount  equal  to 
the  amount  of  contract,  within  ten  (10) 
days  after  being  notified  of  the  accept- 
ance of  his  proposal. 

The  contract  which  the  bidder  and 
guarantors  promise  to  enter  Into  is  fully 
set  forth  In  the  blank  forms  which  can 
be  Inspected  at  this  office  and  will  be 
furnished.  If  desired,  to  parties  propos- 
ing to  put  In  bids.  Parties  making  bids 
are  to  be  understood  as  accepting  the 
terms  and  conditions  In  such  form  of 
contract. 

Upon  completion  of  the  work  accord- 
ing to  the  contract,  plans,  specifications 
and  agreements  as  determined  thereun- 
der by  the  engineer.  Including  extra 
work  when  authorized  by  the  engineer 
in  charge  in  accordance  with  the  terms 
and  conditions  of  the  contract,  the  said 
engineer  shall  make  to  the  contractor, 
a  statement  setting  forth  the  work  done 
by  said  contractor,  together  with  the 
amount  due  the  said  contractor  therefor, 
and  shall  certify  the  same  in  writing 
under  his  hand.  The  obtaining  of  the 
certificate  of  the  engineer  as  to  the  work 
done,  and  the  i>rice  thereof,  shall  be  a 
condition  precedent  to  the  right  of  the 
contractor  to  be  paid  the  sum  due  him 
under   the   terms  of  this   contract. 

The  Board  of  Trustees  reserves  the 
right  to  reject  any  and  all  bids. 
LOCATION. 
The  proposed  work  Is  located  in  Ed- 
wardsvllle  and  Chouteau  Townships, 
near  Poag  Station.  Madison  County.  Illi- 
nois, on  the  Wabash  Railroad  and  Ed- 
wardsvllle  line  of  the  Alton.  Granite  and 
St.  Louis  Traction  Company,  and  Is  con- 
venient to  switch  tracks  of  the  Wabash, 
C.  &  A..  C.  C.  C.  &  St.  L.,  C.  &  E.  L 
and  C.   P.   &   St.   L.   Railroads. 

H.  D.   Sexton, 
President.   Board  of  Trustees, 
The   East  Side  Levee  and  Sanitary  District. 


PAVING. 

Sealed  bids  will  be  received  until  noon 
on  Tuesday,  Jan.  3.  1911.  for  paving  with 
vitrified  brick  of  Court  street,  Clrcleville, 
Ohio.  The  approximate  quantities  are  as 
follows: 

41,S83  sq.  yds.  brick  pavement.  Includ- 
ing 6-in.  concrete  foundation.  2-ln.  sand 
cushion,   cement  or  asphalt  filler. 

16.540  lin.   ft.  straight  curb,   Berea. 
940  lin.  ft.  circular  curb,  Berea. 
1.670  lin.  ft.  stone  edging. 

24,636  cu.    yds.    excavation. 

Grading  at  street  and  alley  Intersec- 
tions. 

528  lin.  ft.  24-ln.  sewer  In  place. 

615  lin.  ft.  IS-ln.  sewer  In  place. 
10  catch  basins. 
4  manholes. 

Write  John  W.  Lowe,  Director  of  Pub- 
lic Service,  Clrcleville.  Ohio,  for  specifica- 
tions, blank  forms,  etc. 

Contract  to  be  entered  Into  in  five  days. 
Work  to  begin  as  soon  as  weather  is  suit- 
able. 

The  right  to  reject  any  or  all  bids  Is 
reserved. 

(Proposal     Advertisements    Continued    on 
Page    55.) 

bids. 
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$3,000,000   OF   IRRIGATION   WORK 


NOTICE   TO  CONTRACTORS  AND 
FINANCIERS. 

San  FVancisco,  Cal.,  Dec.   1.   1910. 

The  attention  of  Contractors  and  Finan- 
ciers is  called  to  the  opportunity  which  will 
soon  be  open  to  bid  on  the  construction  of 
about  $3,000,000  of  Irrigation  Work  near 
Stockton.  California. 

The  Irrigation  System.s  to  iie  built  are 
those  of  the  South  San  Joaquin  Irrigation 
District  and  tlie  Oakdale  Irrigation  District. 
The  former  contains  about  71,000  acres,  is 
18%  miles  long  east  and  west  by  6  miles 
average  breadth  north  and  south,  and  lies 
along  the  north  side  of  the  Stanislaus 
River,  a  large  Sierra  Nevada  stream.  The 
north-west  corner  of  the  South  San  Joaquin 
District  is  only  5  miles  from  Stockton,  a 
city  of  about  25,000  inhabitants  at  the  head 
of  San  Francisco  Bay  navigation.  Stock- 
ton is  a  railroad  center,  and  the  South  San 
Joaquin  District  is  intersected  by  the 
Southern  Pacific  and  the  Santa  Fe  Rail- 
roads, while  the  Western  Pacific  runs  along 
its  western  edge  and  another  Southern  Pa- 
cific line  a  mile  east  of  its  eastern  bound- 
ary, tlirough  the  Oakdale  District.  The 
wagon-roads  are  numerous  and  excellent. 

The  Oakdale  District,  of  about  fi.S.OOO 
acres,  lies  east  of  the  South  San  Joaquin 
District,  and  south  of  it  along  the  south 
bank  of  the  Stanislaus  River  and  is  adja- 
cent to  the  well-known  Modesto  and  Tur- 
lock  Irrigation  Districts  now  in  full  opera- 
tion. 

Botli  Districts  were  organized  in  1900 
under  the  Wright-Bridgeford  Law,  a  Cali- 
fornia Law  governing  the  organization  and 
operation  of  Mutual  or  Citizens'  Irrigation 
Districts.  Such  districts  have  the  status  of 
municipalities  and  are  administered  by  a 
Board  of  Directors  elected  by  the  people. 
The  districts  have  the  power  to  issue  bonds 
or  to  raise  money  by  direct  taxation.  The 
bonds  are  a  lien  upon  the  lands.  B:;  the 
law,  these  bonds  are  30-year  bonds  bearing 
5  per  cent  interest,  and  are  redeemed  from 
the  21st  to  the  30th  years.  They  cannot 
be  sold  for  less  than  par  and  cannot  be 
used  in  (direct)  payment  for  construction, 
lands  or  existing  irrigation-systems.  Under 
these  conditions,  no  bids  will  be  consid- 
ered unless  accompanied  by  separate  and 
distinct  guarantees  that  a  purchaser  will 
be  found  for  a  block  of  bonds  at  least  as 
large  as  the  particular  contract  contem- 
plated, at  a  rate  for  the  bonds  not  less  than 
their  par  or  face  value. 

The  South  San  Joaquin  Irrigation  Dis- 
trict was  organized  (by  a  public  election) 
on  May  11.  1909.  On  June  15th  the  writer 
was  retained  as  Chief  Engineer,  and  on 
June  20th  began  his  field-examination  and 
surveys.  The  preliminary  surveys  were 
completed  in  August,  and  on  Oct.  S,  1909, 
a  Report  was  rendered  to  the  Directors, 
with  studies  of  several  sources,  and  with 
Maps.    Designs   and   Estimates  of   Cost  for 


the  complete  Irrigation  System  recom- 
mended. A  Bond  Election  was  then  called 
and  on  Deo.  30,  1909,  bonds  to  the  amount 
of  $1,875,000  were  voted  by  a  majority  of 
.ibout  5  to  1. 

Some  time  later,  the  Oakdale  Irrigation 
District  (of  which  Oakdale,  population 
about  1,600,.  in  the  center  of  its  District 
and  on  the  Southern  Pacific,  Santa  Fe  and 
Sierra  railroads,  is  the  principal  town) 
voted  $1,600,000  bonds  by  a  ma.1ority  ot 
nearly  40  to  1. 

Soon  after  the  election  at  whicli  the 
South  San  Joaquin  bonds  were  voted, 
studies  and  cost-estimates  were  begun  by 
the  writer  to  determine  the  advisability  of 
purchasing  the  only  adverse  irrigation - 
system  "and  water-rights;  and  after  pro- 
tracted negotiations  an  agreement  was 
closed  with  the  owners  for  its  purchase. 

The  proceedings  and  bonds  of  both  Dis- 
tricts have  been  passed  on  favorably  by 
Judge  E.  A.  Bridgeford  of  San  Francisco, 
the  author  of  the  Bridgeford  law  (Wright- 
Bridgeford  or  amended  Wright  law).  All 
the  municipal  irrigation  districts  of  Cali- 
fornia (five  in  all,  including  the  South  San 
Joaquin  and  the  Oakdale)  are  now  working 
under  this  law.  As  an  additional  safe- 
guard, the  Directors  of  botli  the  South 
San  Joaquin  and  the  Oakdale  Districts 
started  confirmation  proceedings  for  the 
bonds  in  the  Courts,  as  provided  for  in  the 
Bridgeford  law,  and  favorable  decisions 
are  expected  before  the  close  of  the  present 
month. 

The  South  San  Joaquin  bonds  were  re- 
ceived from  the  printers  in  June,  1910.  and 
after  the  required  legal  advertisement  in 
local  papers.  $159,500  of  them  were  sold  at 
par  on  July  20.  1910.  $325,000  of  the  pro- 
ceeds being  used  to  purchase  a  half-inter- 
est in  the  old  irrigation-system.  $20,000  for 
final  locations  and  plans  and  for  other 
District  expenses,  and  the  remainder  for 
the  purchase  of  reservoir-lands.  The  other 
half  of  the  old  irrigation- system  was  pur- 
chased in  a  Similar  way  by  the  Oakdale 
District,  and  on  July  1st.  1910.  the  two  Dis- 
tricts took  over  the  old  irrigation-system 
and  since  then  have  been  operating  it 
themselves  jointly,  irrigating  about  3.000 
acres   in    each   District. 

On  July  7,  1910.  as  soon  as  subscriptions 
had  been  received  guaranteeing  the  sale 
of  some  bonds,  a  survey-party  was  put  in 
the  field  by  the  South  San  Joaquin  District 
and  the  final  location,  plans  and  estimates 
of  that  system  were  begun.  The  surveys 
of  1909  resulted  in  developing  a  good  sys- 
tem at  a  reasonable  cost;  but  the  object 
of  the  present  surveys  is  to  develop  the 
best  system  at  the  least  cost.  The  surveys 
and  estimates  for  the  Supply  Canal  (about 
15  miles  long)  are  now  nearly  completed, 
and  show  the  practicability  ot  a  much 
better  canal  than  that  of  the  preliminary 
report,  at  a  cost  materially  less. 

On  May  12.  1910,  a  special  tax  of  $35,000 
was  voted  by  the  people  of  the  South  San 
Joaquin  District,  by  a  majority  of  about 
4  to  1.  $20,000  for  the  completion  of  the 
engineering  plans  and  $15,000  for  other 
.  District  expenses.  These  taxes  are  now 
being  received  and  the  engineering  plans 
are  being  rushed  to  completion.  A  similar 
tax  of  $30,000  has  been  voted  by  the  Oak- 
dale District  by  a  majority  of  about  33  to  1. 


The  oflScial  assessed  valuation  of  the- 
South  San  Joaquin  District,  which  was  the 
basis  of  the  $35,000  tax  lev}',  was  $2,870.- 
96S.S5  or  at  the  rate  ot  about  $40  per  acre. 
From  the  general  practice  of  California 
Assessors,  this  corresponds  to  an  actual 
value  of  about  $80  per  acre  without  im- 
provements, or  to  about  $5,750,000  real 
value  for  the  71,000  acres.  The  land  is  all 
under  cultivation  and  three  yeai's  ago,  be- 
fore the  irrigation  movement  began.  Its 
general  average  price  was  $60  per  acre. 
The  ruling  price  is  now  abovit  $85  per  acre, 
with  very  few  owners  who  care  to  sell  at 
that  price. 

The  assessment  of  the  Oakdale  District 
(improvements  not  being  included)  was 
about  $2,200,000. 


The    construction    work    to    be    done    Is 
about   as   follows: 

By    the    Two    Districts   Jointly: 

Masonry  Diversion-Dam  about  SO  ft. 
high  in  Stanislaus  River  Canyon,  with 
Head-works. 

About  3  miles  of  1,700  cu.  ft.  sec. 
Canal  in  Canyon,  all  concrete-lined,  on 
side-hill  slopes,  principally  sound  slate 
excavation.  Includes  enlargement  of 
two  1,000  ft.  Tunnels. 

Tunnel  to  carry  canal  out  ot  Canyon. 
2,900  ft.  long  and  about  15  ft.  x  15  ft. 
In  sound  slate,  concrete-lined. 

About  3  or  6  miles  of  1,700  cu.  ft.  sec. 
canal,  all  in  hard-pan,  largely  concrete- 
lined. 

Flume  or  inverted-siphon  of  perma- 
nent construction,  to  carry  1,700  cu.  ft. 
sec;  about  ■  1,900  ft.  long  and  60  ft. 
max.  head. 

By  the   South   San   Joaquin    District  alone: 

About  S  or  .J  miles  of  850  cu.  ft.  sec. 
canal  to  edge  of  District,  in  hard-pan. 
probably  unlined. 

Earth  Dam  about  60  ft.  high  by  3,400- 
ft.   long,  to  store  about  48,000  acre-feet. 

Distribution-System,    consisting    of 
About  53  miles  large  canals. 
About     400     miles     45     cu.     ft.     sec. 

Ditches. 
Both   mainly   in  sandy  ground. 
Large  number  of  Concrete  Drops  and 
head-works,    some    Highway    and    Rail- 
road   bridges,    etc.,    etc. 
Drainage- Works. 

By  the  Oakdale  District  alone: 

.\  somewhat  similar  Irrigation  Sys- 
tem, with  somewhat  less  mileage  in 
Distribution-System. 

A  large  Inverted-Siphon  to  carry  the 
supply  across  the  Stanislaus  River. 


Correspondence  is  solicited  from  such 
contractors  as  can  secure  bidders  for  the 
bonds  at  par,  and  no  other  than  such  con- 
tractors can  be  considered.  This  means  Is 
taken  to  bring  the  project  before  the 
greatest  number  ot  sucli  contractors  in  the 
least  time. 

Bids  will  be  considered  preferably  for 
the  South  San  Joaquin  System  as  a  whole; 
or  the  work  may  be  divided  into  several 
parts,  for  which  separate  bids  will  be  con- 
sidered. 

EDWIN  DURYEA.   JR., 
Chief  Engineer,  S.  S.  J.  Irrig.  Dist., 

1315  Humboldt  Bank  Bldg.. 

San  Francisco,  Cal.. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 


December   14,  191c. 


ENGINEERING-CONTRACTING 


517     ■ 


Engineering-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
for    Civil    Engineers   and   Contractors. 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
35o  Dearborn  Street,  Chicago 

Telepbone  Harrison  6198 

Nbw  York  Office:  13-21  Park  Row 

Telephone  5613  Cortlandt 

HALBERT  P.  GILLETTE , 

CHAS.  S.  HILL _, 

C.  T,  MURRAY Editors 

H.  P.  KIRKLAND J 

MYRON  C    CLARK Publisher 

P.P.BURT Manager 

SUBSCRIPTION  RATES  {Payable  in  Advance)  — 
tZ.OO  a  year  (ogtssues)  in  United  Slates,  Cuba.  Mex- 
ico, Alaska.  Hawaii,  Guam,  Porto  Rico,  Philippine 
Islands.  Republic  of  Panama,  Canal  Zone  and  Island 
of  Tutuila. 

tS.OO  a  year  (S3  issues)  to  Dominion  of  Canada. 
$4-00  a  year  (63  issues)  to  all  other  countries. 
Remittance  by  Draft,  Post  Office  or  Express  Money 
Order. 
ADVERTISING  RATES  sent  on  application. 

Entered  as  second-class  matter,  April  17.  1907,  at  the 
Post  Office  at  Chicago.  Illinois,  under  act  of  March 
ad.  187« 


CONTENTS. 


EDITORIAL   SECTION: 

A   Method   of  Appraising   the    Non-Physical 

Values   of  Railways 517 

Don   Juan  Whittemore 51S 

CONCRETE   SECTION: 

Design  and  Computations  for  a  Cellular  Re- 
inforced  Concrete   Dam 519 

Methods  and  Costs  of  Constructing  Con- 
crete Masonry  for  the  Pedro  Miguel  and 
the  Miraflores  Locks  of  the  Panama 
Canal    521 

EARTH  AND  ROCK  SECTION: 

Electrically    Operated    Shovels 523 

Methods  of  Driving  the  Utah  Metals  Com- 
pany's Tunnel,  with  Some  Unit  Costs..  ..52G 

Unit  Costs  of  Carpenter  Labor  on  Four 
Two-Story  Buildings   526 

Cost  of  Compressed  Air 526 

ROADS  AND  STREETTS  SECTION: 

Drainage  Area.=  and  Areas  of  Waterways 
for  Highway  Culverts  and  Bridges 527 

Dust  Prevention  Work  on  County  Roads 
and  Suburban  Streets  in  the  District  of 
Columbia    527 

Notes  on  Road  and  Street  Work 527 

Effects  of  Temperature  and  Moisture  on 
Road  Surface  Treatment 52S 

WATER- WORKS  ANJJ)  SEWERS  SECTION: 
Method  and  Cost  of  Form  Work  for  Ground 
Arch   Reservoirs  and   Conduits.    Pittsburg 
Filtration  Works 52S 

RAILWAY  SECTION: 

The  Reasons  for  and  Methods  Employed  in 
Appraising  the  Value  of  Railway  Prop- 
erties, with  Special  Reference  to  the 
Michigan  Valuation    534 

BOOK  REVIEWS    .542 

PERSONALS     542 

CATALOGS    WORTH    HAVING 543 


A  Method  of  Appraising  Non-Physical 
Railway   Values. 

Elsewhere  in  this  issue  we  present  an 
abstract  of  a  paper  by  Mr.  Henry  Earle 
Riggs.  published  in  the  Proceedings  of  the 
American  Society  of  Civil  Engineers,  deal- 
ing with  the  methods  employed  in  making 
the  Michigan  State  appraisal  of  railroad 
properties.  On  the  completion  of  the  phys- 
ical appraisal,  the  "non-physical"  or  "intan- 
gible' values  of  the  properties  were  esti- 
mated under  the  direction  of  Prof.  Henry 
C.  Adams.  In  Mr.  Riggs'  paper  the  meth- 
ods employed  by  Prof.  Adams  are  some- 
what briefly  treated ;  necessarily,  these 
methods  are  still  more  briefly  treated  when 
presented  within  the  limits  of  an  abstract. 
The  following,  which  is  given  as  matter  of 
information  only,  is  taken  from  Prof. 
Adams'  paper  in  Bulletin  21,  U.  S.  Bureau 
of  the   Census: 

The  assumption  is  made  that  it  is  im- 
possible to  arrive  at  separate  values  for  the 


diflfercnt  elements  of  the  non-physical  value 
of  a  property;  that  these  elements  must  be 
treated  as  one  complex  whole;  and  that 
their  value  can  be  determined  only  by  a 
study   of  the   income  accounts. 

The  non-physical  value  of  a  property  is 
defined  as  being  the  difference  between  the 
actual  physical  value  (some  elements  of 
which  arc  intangible  in  their  nature,  but  are 
necessary  parts  of  cost  of  production),  and 
the  total  value  of  the  property  as  a  business 
l)roposition.  It  is  assumed  to  consist  of 
the  following  elements:  the  franchise,  or 
the  right  to  be  a  corporation  and  to  use 
public  property;  the  possession  of  traffic 
not  exposed  to  competition;  the  possession 
of  traffic  through  connections;  the  benefits 
of  economies  due  to  density  of  traffic;  and 
value  due  to  organization  and  vitality  of  in- 
dustries served. 

In  the  method  employed  by  Prof.  .'Kdams 
the  estimation  of  non-physical  value  is 
based  directly  on  surplus  earnings.  The  . 
surplus  earnings  arc  determined  in  the  fol- 
lowing manner:  From  the  gross  operating 
iici  me  are  deducted  the  operating  ex- 
penses exclusive  of  taxes.  To  this  is  added 
the  net  income  from  investments,  the  re- 
sulting figure  being  termed  the  "total  avail- 
able corporate  income."  From  this  in- 
come are  deducted  a  percentage  for  return 
on  invested  capital,  taxes  on  physical  ele- 
ments, rents  on  property  not  covered  by 
appraisal,  interest  on  current  liabilities,  and 
permanent  improvements  charged  to  in- 
come; the  result  being  a  surplus  or  a  deficit. 
The  surplus,  if  any.  when  capitalized,  repre- 
sents the  non-physical  value  of  the  prop- 
erty._  The  sum  of  the  physical  and  non- 
physical  values  represents  the  total  value  of 
the  property.  In  case  there  is  a  deficit,  or 
no  surplus,  the  property  is  considered  as 
having  no  non-physical  value.  Mr.  Riggs 
carries  the  method  a  step  further  and  pro- 
poses that  a  deficit  should  also  be  capital- 
ized, and  deducted  from  the  physical  value. 
Three  elements  that  are  matters  of  judg- 
ment and  subject  to  some  uncertainties 
enter  into  such  a  coinputation.  These  are. 
the  apportionment  of  operating  expenses 
aiuong  the  different  states  on  interstate 
lines,  the  rate  of  interest  that  should  be  al- 
lowed invested  capital,  and  the  rate  at 
which  the  surplus  should  be  capitalized. 

In  the  Michigan  appraisal  these  matters 
were  subjected  to  careful  investigation. 
The  apportionment  of  operating  expenses 
on  interstate  lines  was  based,  in  general,  on 
car  mileage.  On  branch  lines  this  basis 
could  not  be  used  without  modification.  In- 
terstate business  originating  or  term-inating 
on  branch  lines  was  found,  on  account  of 
the  main  line  haul,  to  have  for  the  branch 
line  a  value  greatly  in  excess  of  that  indi- 
<-ated  by  an  apportionment  on  a  car  mileage 
basis.  It  was  therefore  necessary  to  adopt 
a  "constructive"  milea.ge  for  the  branch 
lines  that  would  apportion  to  them  their 
fair  share  of  the  operating  expenses  due 
to  interstate  business. 

In  determining  the  rate  of  interest  that 
should  be  allowed  invested  capital,  consid- 
eration was  given  to  the  market  rate  for 
money  loaned  on  security  of  undoubted 
value.  This  rate  was  found  to  be  5  per 
cent.  Since  the  physical  property  is  subject 
to  direct  taxation,  a  reduction  of  1  per  cent, 
was  made  in  this  rate.  The  resulting  figure, 
4  per  cent.,  was  considered  as  being  the  fair 
market  rate  at  which  money  could  be 
loaned  on  iion-taxable  security. 

The  final  operation,  the  capitalization  of 
the  surplus,  presented  serious  problems. 
Here  the  security,  instead  of  being  stable 
like  the  physical  value  of  the  property, 
fluctuates  from  year  to  year.  On  account 
of  this  element  of  instability,  it  wa;--  neces- 
sary to  make  a  study  of  the  sources  of  in- 
come of  each  property,  to  determine  the 
degree  of  stability  of  the  surplus,  and  to 
assign  such  a  rate  as  seemed  fair.  In  gen- 
eral this  rate  was  about  7  per  cent.  In 
some  cases  it  ran  much  higher  than  this, 
the  Manistee  &  Northeastern  R.  R.  being 
capitalized  at  the  rate  of  10  per  cent.  On 
the  other  hand,  certain  union  depot  proper- 


ties, because  of  the  fact  that  their  income 
was  a  matter  of  contract,  were  capitalized 
at  as  low  a  rate  as  5  per  cent. 


Opening   of   the   McKinley   Bridge. — The 

McKinU-y  llridgc,  which  crosses  the  Mis- 
sissippi River  from  Venice,  111.,  to  St.  Louis. 
Mo.,  and  affords  the  Illinois  Traction  Sys- 
tem, an  electric  intcrurban  line,  an  entranci 
into  the  latter  city,  was  formally  opened 
Nov.  10.  The  Illinois  Traction  System  ope- 
rates 550  miles  of  intcrurban  line  in  Illinois, 
extending  from  St.  Louis  northward 
through  Springfield  and  Peoria  to  Morris, 
while  other  lines  run  tfi  Bloomington,  Deca- 
tur, Champaign  and  Danville.  The  bridge 
is  named  after  Congressman  Wm.  B.  Mc- 
Kinley. head  of  the  system. 

The  bridge  is  8,500  ft.  long,  composed  of 
the  main  structure.  2,514  ft.  4  in.  long  be- 
tween end  piers,  and  of  two  approach  via- 
ducts. The  three  main  spans  are  each  517}/^ 
ft.  long  center  to  center  of  end  pins,  and  are 
composed  of  two  pin-connected  Pratt  truss- 
es with  curved  top  chord  and  subdivided 
panels.  They  allow  a  clear  headroom  lielow 
of  SO  ft.  The  bridge  is  designed  for  con- 
tinuous lines  of  75-ton  cars  on  both  tracks, 
and  a  live  load  of  100  lb.  per  square  foot  or 
a  road  roller  weighing  35,000  lb.  on  the 
roadway. 

The  designer  and  chief  engineer  of  the 
bridge  was  Mr.  Ralph  Modjeski  of  Chicago, 
who  was  represented  on  the  work  by  Mr. 
F.  E.  Washburn,  resident  engineer.  Mr.  R.  ' 
D.  Smith,  as  construction  manager,  was  the 
Illinois  Traction  System's  representative  on 
the  work.  The  contractors  for  the  main 
bridge  superstructure  were  the  Pennsylva- 
nia Steel  Co.  of  Steelton,  and  for  its  erec- 
tion the  Missouri  Valley  Bridge  &  Iron  Co. 
of  Leavenworth,  Kan.,  who  were  also  con- 
tractors for  the  substructure.  The  steel  in 
the  viaducts  was  furnished  by  the  Strobel 
Steel   Construction  Co.  of  Chicago. 


Storage  Reservoirs. — The  New  York 
State  Water  Supply  Commission  has  made 
plans  for  a  third  storage  reservoir.  The 
dam  for  the  reservoir  is  to  be  built  on  the 
Genesee  River  above  the  falls  in  that  river, 
and  will  create  a  lake  15  miles  long,  extend- 
ing from  Portage  up  the  bed  of  the  river 
so  as  to  cover  portions  of  Wyoming.  Liv- 
ingston and  .\llegheny  counties.  It  will 
store  18,000,000  cu.  ft.  of  water,  and  its  area, 
when  filled,  will  be  IS'/i  square  miles.  The 
cost  is  estitnated  at  $4,584,000.  The  other 
two  storage  reservoirs  are  being  built  at 
Delta  and  Hinckley,  in  Oneida  coimty,  and 
.are  to  be  feeders  for  the  enlarged  canal. 
The  Delta  reservoir  will  liave  an  area  of 
4  1-3  square  miles  and  the  Hinckley  reser- 
voir of  4.46  square  miles.  The  capacity  of 
the  former  will  be  2.750.000,000  cu.  ft.,  and 
the  latter  3.445,000.000  cu.  ft.  The  cost  of 
the  proposed-Genesec  dam  is  to  be  borne  by 
the  counties  of  Monroe.  Wyoming  and  Liv- 
ingston, the  city  of  Rochester,  the  villages 
and  the  individual  property  owners  in  the 
improved  district  in  proportion  to  the  bene- 
fits each  will  receive.  The  new  reservoir, 
besides  preventing  an  annual  loss  of  prop- 
erty, will  conserve  about  30,000  H.  P.  which 
will  be  sold  for  the  benefit  of  the  state. 


Gates    for    Panama    Canal    Locks. — The 

manufacture  of  46  mitcring  gates  weighing 
58.000  tons  was  begun  by  the  McClintic- 
Marshal  Co.  of  Pittsburg  in  October  and 
the  first  shipment  of  the  material  for  the 
Gatun  locks  has  been  made.  Special  ma- 
chinerj'  to  the  value  of  $100,000  was  neces- 
sary for  their  manufacture.  The  heaviest 
single  pieces  of  steel  weighs  about  18  tons. 
The  plates  range  in  thickness  from  7/16  in. 
at  the  top  to  1  in.  at  the  bottom.  The 
weight  of  the  largest  leaf  is  600  tons.  The 
leaves  are  47  1/3  ft.  to  82  ft.  high,  65  ft. 
long  and  7  ft.  deep. 


During  the  month  of  October  the  steam 
shovels  on  the  Central  Division  of  the  Pan- 
ama Canal  took  out  2.")8,842  cu.  yds.  of  earth 

and   rock. 
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Don  Juan  Whittemore. 

The  resigiiatiiiii  nf  U.  J.  Wliittemorc  as 
chief  engineer  of  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.,  on  Dec.  6,  1910, 
closed  the  active,  official  career  of 
a  notable  railwaj'  engineer.  Mr.  Whit- 
temore began  railway  engineering  in  1847 
at  the  age  of  seventeen.  He  terminated  his 
work  63  years  later  on  his  eightieth  birth- 
day. For  57  of  these  63  active  years  his 
services  were  devoted,  with  slight  interrup- 
tion, to  one  railway,  and  for  all  but  ten 
years  of  those  services  he  was  the  head  of 
that  railway's  civil  engineering  department. 
I'here  are  few  records  of  continuous  service 
in  railway  engineering  which  equal  this, 
and  in  recognition  the  Chicago,  Milwaukee 
fk  St.  Paul  management  has  made  Mr. 
Whittemore  Honorary  Consulting  Engi- 
neer— an  office  created  for  the  man. 

Don  Juan  Whittemore  was  born  Dec. 
6,  18.'3ii,  at  Milton,  \'t.  He  received  his 
education  in  the  district  schools  and  at 
the  "academy''  at  Bakerslield,  Vt.  His 
schooling  was  brief  as  young  men  now- 
adays look  upon  the  time  required  for 
an  education,  but  in  those  days  engineer- 
ing education  was  obtained  by  practice 
under  a  master  and  not  from  books  or 
in  schools.  Indeed,  there  were  no 
schools  and  only  a  few  books  for  engi- 
neers. At  the  age  of  seventeen,  there- 
fore, Mr.  Whittemore  began  his  engi- 
neering training  as  a  member  of  the  en- 
gineer corps  of  the  Vermont  &  Canada 
R.  R.  Two  years  later,  in  1849,  he  was 
appointed  assistant  chief  engineer  of  the 
construction  of  the  line  being  built  by 
this  company  between  Swanton,  Vt..  and 
Rouse's  Point,  N.  Y.  When  this  line  was 
completed  Mr.  Whittemore  assumed 
charge  of  construction  as  assistant  engi- 
neer of  a  division  of  the  Great  Western 
Railway  of  Canada.  This  position  he 
held  until  ISo'i.  when  he  mo\'ed  West 
and  took  charge  of  construction  as  en- 
gineer for  the  contractor,  of  the  Cen- 
tral Ohio  R.  R.,  being  built  from  Zanes- 
ville.  O.,  to  Wheeling,  W.  Va.  .Another 
move  west  was  made  the  following  year 
when,  in  July,  18.53,  Mr.  Whittemore  was 
appointed  assistant  chief  engineer  of  the 
La  Crosse-Milwaukee  Railway,  one  of 
the  first  links,  in  the  great  0,000-mile  chain 
of  railways  which  has  been  forged  by 
the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
Co.,  organized  ten  years  later.  Mr.  Whit- 
temore remained  four  years  with  the  La 
Crosse-Milwaukee  railway,  then,  in  1857, 
he  became  chief  engineer  of  the  Southern 
Minnesota  R.  R.,  a  land  grant  line,  and 
he  held  this  position  for  two  years.  The 
young  engineer's  ambition  next  led  him 
to  a  foreign  lield.  and  he  spent  six  months 
in  Cuba  as  assistant  engineer  on  con- 
struction of  the  Ferro-Carril  del  Oeste. 

Mr.  Whittemore  returned  from  Cuba 
in  1800  to  resume  the  position  he  had 
left  seven  years  before  as  assistant  chief 
engineer  of  the  La  Crosse-Milwaukee  Ry. 
Three  years  later  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  Co.  was  organized  to  lake 
over  the  La  Crosse-Milw-aukee  and  other 
properties  and  Mr.  Whittemore  was  made 
chief  engineer  of  the  new  company.  From 
that  time  until  a  few  days  ago  Mr.  Whitte- 
more's  engineering  history  has  been  the 
engineering  history  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  From  a  short  line 
in  Wisconsin  this  railway  has  grown  to  a 
system  extending  from  Lake  Michigan  to 
Puget  Sound  and  whose  ramifications  cover 
Wisconsin.  Illinois,  Iowa,  Minnesota  and 
the  Dakotas  and  reach  southwest  into  Mis- 
souri. The  great  western  rivers  have  been 
bridged,  the  Rocky  Mountains  have  been 
crossed  and  tunneled  and  thousands  oi 
miles  of  plains  railway  built,  and  over  all 
these  engineering  problems  Mr.  Whitte- 
more has  been  the  directing  head.  Few 
railway  engineers  have  done  more  and  few 
engineers  in  any  line  have  written  or 
spoken  less  of  what  they  have  done.  Had 
the  latter  fact  been  different  this  would 
have  been  aft  easier  story  to  tell  and  a  far 
more  interesting  story  to  read. 


In  1847,  when  Mr.  Whittemore  began 
engineering,  stage  coaches  and  canal  boats 
were  far  more  familiar  means  of  transpor- 
tation than  were  railways.  The  railway 
system  of  the  United  States  was  barely 
16  years  old;  in  truth,  it  was  not  a  system 
but  a  number  of  isolated  and  scattered  lines, 
mostly  in  the  east.  Railway  structures,  rail- 
way motive  power  and  equipment,  railway 
operating  methods  and  railway  traffic  were 
widely  different  in  1847.  It  is  the  lot  of  few 
engineers  to  have  witnessed  the  change; 
still  fewer  have  personally  labored  through- 
out in  bringing  about  that  change — Mr. 
Whittemore  has  done  both.  To  those  who 
have  understanding,  nothing  more  is  need- 
ed to  indicate  his  life's  task. 

Mr.  Whittemore's  reticence  regarding  his 
work  has  been  mentioned.  This  was  broken 
only  when  within  the  circle  of  his  intimate 


ciety  of  Mechanical  Engineers  and  of  the 
Western  Society  of  Engineers.  The  last 
society  made  him  an  honorary  member  on 
his  eightieth  birthday.  Mr.  Whittemore 
received  the  degree  of  Civil  Engineer  from 
the  University  of  Vermont  and  the  degree 
of  Doctor  of  Law  from  the  University  of 
Wisconsin.  The  great  railway  whose  con- 
struction he  has  directed  from  its  beginning 
is  his  degree  i-iiiii  laudc. 


friends.  Then,  .often,  he  spoke  freely  of 
men  and  affairs  and  incidents  in  railway 
development  and  spoke  with  a  charm  of 
manner  and  wealth  of  illustration  which 
made  the  occasion  memorable.  It  was, 
moreover,  not  merely  as  an  engineer  or  as 
a  railway  man  that  he  spoke,  but  as  a  wide 
reader  and  observer.  Incidentally  it  maj- 
be  remarked  that  Mr.  Whittemore's  chief 
pleasure  in  his  retirement  from  active  ser- 
vice probably  lies  in  the  anticipation  of  the 
leisure  it  will  give  him  for  study  and  in- 
vestigation. 

To  rivet  popular  attention  one  must  be 
spectacular.  Mr.  Whittemore  was  never 
this.  It  takes  an  engineer,  therefore,  to 
appreciate  his  work,  and  the  recognition  of 
engineers  has  been  accorded  it.  Mr.  Whit- 
temore was  welcomed  to  membership  by 
two  of  the  greatest  engineering  bodies  in 
the  world,  the  Institution  of  Civil  Engi- 
neers of  Great  Britain,  and  the  American 
Society  of  Civil  Engineers.  In  1884  he  was 
elected  President  of  the  American  society. 
He  is  also  a  member  of  the  American   So- 


Mining    Rock    Without    Explosives. 

.\  nuthod  of  mining  rock  without  explo- 
sives is  conceived  and  described  by  Mr.  G.  E. 
Wolcott  in  the  Mining  and  Scientific  Press.  If 
the  system  ever  should  be  adopted  it  will  revo- 
lutionize mining  methods.  The  author  de- 
scribes the  method  as  follows  : 

The  operation  begins  by  cutting  a  horizon- 
tal channel  at  the  bottom  of  the  drift  extend- 
ing the  fidl  width  of  face,  or  as  much 
wider  as  may  be  found  necessary.  This 
cut  is  made  slightly  deeper,  say  G  in.,  than 
it  is  expected  to  break  the  ground. 
Followin.g  this  the  second  channel  is  cut 
in  similar  manner  at  a  distance  above 
the  first,  depending  on  the  character  of 
the  rock  to  be  broken,  .\fter  the  com- 
pletion of  this  channel,  wedges  are  driv- 
en by  pneumatic  power  into  the  second 
channel  to  break  the  block  of  ground 
betv/een  the  two  channels,  which  would 
have  to  be  removed  on  account  of  the 
lack  of  space  at  the  bottom  of  the  drift.  The 
amount  of  rock  broken  between  the  two 
channels  would  depend  upon  two  fac- 
tors; first,  the  character  of  the  rock,  and 
second,  the  power  of  the  pneumatic  ma- 
chinery employed  in  breaking.  In  the 
sketch  it  is  assumed  that  live  channels 
would  be  necessary  for  the  whole  breast, 
making  the  blocks  each  a  little  less  than 
21  in.  thick.  After  the  removal  of  the 
first  block,  the  others  follow  in  a  simi- 
lar manner,  except  that  after  the  first 
block  is  removed  it  should  be  possible  to 
insert  a  trolley  or  car  under  the  succeed- 
ing blocks  to  catch  the  rock  as  it  is  bro- 
ken. In  this  manner  the  shoveling  of 
from  one-half  to  three-fourths  of  the 
rock  broken  may  be  avoided,  resulting  in 
a  material  saving. 

For  a  4  by  7  ft.  tunnel  from  CO  to  85 
ft.  of  channeling  would  be  necessary  to 
break  a   depth   of  :.!  ft. 

In  shaft  sinking  it  is  assumed  that  at 
least  two  machines  will  be  employed,  one 
or  more  in  each  end  of  the  shaft.  The 
central  block  is  in  this  case  removed  first 
and  presents  the  most  diflicult  part  of 
the  work,  in  that  the  rock  must  be  re- 
moved as  broken,  .\fter  the  removal  of 
the  central  block  the  others  follow 
toward  the  ends  and  are  removed'as  bro- 
ken. It  is  assumed  that  mucking  and 
breaking  will  proceed  simultaneously,  so 
that  the  bottom  of  the  shaft  will 
be  cleared  for  another  round  almost 
as  soon  as  the  preceding  one  is  bro- 
ken. An  interesting  feature  suggests 
itself  in  the  possibility  of  avoiding  a 
large  proportion  of  the  mucking  by  breaking 
the  rock  directly  into  especially  prepared  re- 
ceptacles, which  may  then  be  hoisted  a  short 
distance  and  dumped  directly  into  the  regular 
hoisting   bucket   or    skip. 

Mr.  Walcott  estimates  the  cost  of  a  shaft 
0x12  ft.  to  be  from  $9  to  $13  per  foot,  and 
the  cost  of  4x7  ft.  dirft  to  be  from  $4  to 
$5.67  per  ft.  of  advance.  .A  raise  4VjxlO  ft.  is 
estimated  to  cost  from  $6.87  to  $9.03  per  lin.  ft. 
However,  these  estimates  are  based  on  ex- 
tremely optimistic  conditions.  The  channelers 
must  be  sufficiently  powerful  to  channel  100 
sq.  ft.  in  an  8  hr.  shift  and  in  addition  a  new 
machine  must  be  devised  to  wedge  and  break 
out  the  blocks  of  rock.  The  estimate  is  based 
on  a  cost  of  16  cts.  per  sq.  ft.  of  channeling 
and  4  cts.  for  wedging  and  breaking  per  sq. 
ft.  of  channeled  surface.  The  figure  for  chan- 
neling is  very  low  even  for  open  cut  work 
and  we  therefore  believe  that  when  applied  to 
underground  work,  will  average  considerably 
higher. 


Deceniher   14.    kjH'- 
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Design  and  Computations  for  a  Cellu- 
lar Reinforced  Concrete  Dam.* 

Briefly,  tlie  ilam  is  luiilt  in  the  general 
■outline  of  a  solid  concrete  dam.  but  instead 
of  being  solid  concrete,  it  is  li\iilt  like  a 
lioneycomb,  the  cells  being  vertical.  The  dam 
will  be  somewhat  thicker  than  a  solid  concrete 
<lam,  owing  to  the  difference  in  weight  be- 
tween earth  and  concrete.  .Xfter  the  con- 
-crete  work  is  finished,  the  cells  are  filled 
with  earth  and  rocks  laid  down  in  water, 
so  in  the  end  the  dam  is  practically  a  solid 
mass.     Figure  1  indicates  the  construction. 

To  illustrate  the  manner  in  which  this  dam 
-works  out.  I  will  take  a  specific  instance. 
In  this  case  the  dam  is  I  So  ft.  high  and 
1,370  ft.  along  the  crest.  The  material  in 
this  dam  is  proportioned  with  due  considera- 
tion to  all  the  strains  tliat  may  come  upon  it. 
The  principal  strains  are:  (a)  the  pressure 
of  the  water  when  the  reservoir  is  full;  (b) 
the  pressure  of  the  earth  filling  when  the 
reservoir  is  empty:  (c)  the  weight  of  the 
superimposed   material   on   the    foundations. 

Tlu"  dam  is  considered,  for  the  sake  of 
calculation,  as  consisting  essentially  of  a  face 
wall  supported  in  the  rear  by  buttresses.  The 
auxiliary  walls  wliich  are  parallel  to  the 
face  wall  and  which  complete  the  enclosure 
of  the  cells  are  considered  only  as  supports 
to  prevent  the  buckling  of  the  Imttresses,  as 
resistance  to  shear  strain  and  as  weight  to 
resist  overturning.  Their  great  stiffening 
effect  on  the  entire  structure,  and  their  sup- 
port and  assistance  to  resisting  the  strain  of 
the  water  pressure  is  not  considered.  More- 
over, the  strength  of  the  earth  filling  ^  in 
shear  and  its  supporting  effect  in  resisting 
transverse  and  longitudinal  pressure  is  dis- 
regarded because  1  wished  the  structure  to 
fie  strong  enough  to  withstand  all  strains 
without  counting  on  this  assistance. 

The  computations  arc.  therefore,  as  fol- 
lows: d") — The  proportioning  of  the  dam 
as  a  whole  so  as  to  resist  overturning;  (2)  — 
The  proportionin.g  of  the  face  wall;  (S") — The 
proportioning  and  spacing  of  the  buttresses; 
(i) — The  proportioning  and  spacing  of  the 
wal's  parallel  to  the  face  wall,  which  we  will 
call   the   auxiliary  walls. 

In  a  measure,  these  problems  arc  worked, 
fiackward.  for  the  general  form  of  the  dam 
and  the  general  nature  of  the  strains  suggest 
a  certain  arrangement  which  is  assumed  at 
the  outset,  although  the  proof  of  its  fitness 
is  the  last  thing  arrived  at  in  the  course  of 
the  calculations.  Thus  it  is  assumed  that 
th*  cells  will  be  20  ft.,  as  measured  longitudin- 
ally On  the  face  wall,  and  will,  of  course, 
■fae  narrowed  as  the  radial  buttresses  approach 
the  center  of  curvature  of  the  dam,  .\s  meas- 
ured transversely  to  the  dam,  the  first  tier 
-will  be  20  ft.,  the  second  25  ft.,  and  the  third 
and  balance,  30  ft.,  measurements  being  cen- 
ter to  center  of  retaining  walls.  The  spacing 
■of  these  walls  was  decided  upon  after  several 
•calculations  to  detertnine  the  maximum  econ- 
■omy  in  the  proportiomrient  of  concrete  and 
■earth.  The  only  way  to  decide  this  matter 
seemed  to  be  bv  the'  "cut  and  try"  method, 
so  five  different  designs  were  figured  out, 
and  the  one  presented"  gave  the  best  results. 
I  think  it  is  self-evident  that  the  face  part 
of  the  dam  should  have  more  concrete  and 
less  earth-filling  than  the  rear  part,  and  our 
"cut  and  try"  calculations  verified  this  assunip- 
tion.  Several  formulas  were  found  which 
almost  fitted  this  case,  and  it  is  entirely  pos- 
sible that  theoretic  perfection  may  vet  be 
attained,  but  the  present  design  is  sufficiently 
attractive   from   a  practical    standpoint. 

As  mentioned  above,  the  nature  of  the 
several  problems  continualh-  involves  using 
the  ultimate  result  in  the  primary  calculation. 
It  is  therefore  more  simple,  and  better  suited 
to  the  purpose  of  this  article.  I  think,  to 
assume    the    entire    design    as    shown    on   the 


cross  sections  presented  herewith,  and  pro- 
ceed with  the  calculations  to  ascertain  what 
the  factors  of  safety  may  be. 

(n — To  ascertain  the  factor  of  safety  of 
the  entire  dam  to  resist  overturning.  To  do 
this  the  dam  is  considered  in  progressively 
increasing  segments,  beginning  at  the  top 
and  going  down,  the  last  segment  being  the 
entire  dam.  The  width  of  the  base  of  each 
segment  is  determined  by  the  graphic  method 
given  by  Bulkely  on  p.  184  of  "Facts,  Figures 
and  Formulae  for  Irrigation  Engineers."  The 
factor  of  safety  consists  in  the  fact  that  the 
resultant  falls  in  the  middle  third  of  the 
base  of  the  dam  and  also  in  the  fact  that 
the  dam  is  arched  against  the  water  pressure. 

It  is  evident  that  for  the  dam  to  yield,  all 
the  longitudinal  walls  must  be  crushed  by 
the  longitudinal  component  of  the  water  thrust 
and  that  the  buttress  walls  must  be  crushed 
by  the  overturning  moment.  By  calculations 
given  later  on.  it  will  be  seen  that  the  factor 
of  safety  in  the  buttresses  is  8,  without  re- 
inforcing. To  this  must  be  added  the  factor 
of  safety  protecting  the  crushing  of  the  longi- 
tudinal   walls.      These    walls    are    supported 


■  Reinforcing 
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•Abstract  of  a  paper  bv  George  J.  Bancroft 
before  the  Colorado  Scientific  Society,  Oct.  I. 
1910. 


every  20  ft.,  at  least,  by  the  transverse  walls 
so  they  cannot  "yield  by  buckling,  neither  can 
the  dam  as  a  whole  yield  by  buckling,  if 
properly  curved,  as  in  this  case,  and  not  too 
long  in  proportion  to  its  thickness. 

For  the  purpose  of  finding  out  what  factor 
of  safety  is  contributed  by  arching  the  dam 
against  the  water,  two  horizontal  segments 
■  will  be  considered,  namely,  the  top  10  ft. 
and  the  bottom  10  ft.  Measured  at  right 
angles  to  the  line  of  pressure,  the  upper  seg- 
ment is  1,270  X  10  ft.  and  the^  walls  meet  the 
buttresses  at  an  angle  of  3.5°  to  the  'line  of 
pressure. 

The  strain  then  is 
10 

—  X  10  X  1,270  X  62.-5  =  3,968,750    lbs, 
2 
fi2..")    being    the    weight    of    a    cubic    foot    of 
water. 

This    strain    is    met    by   two    abutments,    so 
it  is  proper  to  divide  this  in  two. 
3,968,7.50 

=  1 .984,875  lbs. 

2 
As  it  does  not  meet  the  abutment  parallel 
to   the  line  of   pressure,  but  at  an   angle  of 


35°,    it    should    be    multiplied    bv    the    secant 
of  35°. 

1,984,375  X  I.22  =  2,420,9.'?7   lbs. 

This  strain  is  met  by  two  walls  having  a 
total  cross-section  of  17.5  ft.  Each  foot  will, 
according  to  Kidder  <p.  227,  Architect's  and 
Builder's  Pocket  Book),  resist  440,000  lbs., 
without  reinforcement. 

17.5  X  440,000  =  7,700.000. 

The  factor  of  safety,  then,  is 
7,700,000 

^3  approx. 

2,420,937 

Figuring  the  bottom  10  ft.  in  the  same 
manner,  we  find  a  factor  of  1%.  The  aver- 
age will  be  about  2Vi.  It  is  more  important 
to  have  the  top  of  the  dam  supported  by 
the  arching  effect  than  the  bottom,  because 
in  this  case  the  bottom  is  short  and  so 
wedged  in  between  cliffs  that  it  is  abundantly 
secure. 

The  factor  of  safety  in  the  buttresses  alone 
is  8.  As  the  dam  could  not  yield  in  one 
way  without  yielding  in  the  other,  it  is  proper 
to  add  these  two  factors  of  safety  together, 
making  a  total  of  10'/4,  which  will  be  in- 
creased about  12  per  cent  by  the  reinforce- 
ment (total,  IG)  and  an  unknown  amount  by 
the  earth   filling. 

It  is,  of  course,  conceivable  that  the  dis- 
trilnition  of  the  materia!  might  be  so  at 
variance  with  the  changes  of  pressure  in 
depth,  that  the  above  calculations,  with  re- 
gard to  the  factor  of  safety  of  the  arch, 
would  not  hold.  This  matter,  however,  has 
been  closely  considered  and  each  horizontal 
cross-section  has  been  designed  with  regard 
to  the  shearing  strain,  which  is  closely  related 
to  the  strains  above  considered. 

(2) — The  proportioning  of  the  face  wall. 
In  this  case  it  is  assumed  that  the  water 
comes  flush  with  the  top  of  the  dam.  The 
parapet  or  extra  height  of  any  dam  varies 
with  the  nature  of  the  case  and  in  this  recita- 
tion it  is  omitted.  The  theoretical  width 
of  the  face  wall  at  the  top  is  zero.  It  is, 
however,  designed  to  be  2  ft.  thick  to  resist 
wave  action.  The  entire  width  on  top,  count- 
ing earth  filling  and  enclosing  walls,  will  be 
23  ft.  4%  ins.  As  the  pressure  against  this 
wall  varies  as .  the  depth,  and  as  the  top  is 
unnecessarily  thick,  the  bottom  is  the  place 
to  test  the  factor  of  safety.  In  so  doing,  we 
will  neglect  the  strengthening  effect  of  tht 
liedrock  kej'. 

The  face  wall  is  divided  into  vertical  panels 
bv  the  buttresses,  the  one  in  the  center  meas- 
uring 20  ft.  horizontally  and  185  ft.  vertically. 
These  panels  may  be  considered  as  consisting 
of  horizontal  slabs  or  simple  beams  being 
supported  at  each  end  and  being  subjected  to 
a  uniform  load  between  supports  When  the 
reservoir  is  full,  there  will  be  a  pressure  on 
the  outside  of  each  slab  ct|ual  to  the  w-eight 
of  the  water  over  the  slab  considered.  When 
the  reservoir  is  empty,  the  weight  of  the  earth 
filling  may  press  outwardly  against  the  slab. 
The  water  pressure  is  easily  figured  and  the 
maximum  possible  pressure  of  the  earth  fill- 
ing can  be  readily  ascertained,  hut  there  are 
other  possible  strains  not  so  easily  estimated. 
There  is  an  indeterminable  strain  due  to  a 
possible  slight  yield  of  the  dam  by  reason 
of  its  elasticity  and  this  yielding  may  cause 
a  strain  considerably  greater  than  the  pres- 
sure that  caused  it.  Thus  supposing  that  the 
lircssure  against  the  dam  should  be  increased 
bv  a  violent  flood  or  earthquake,  the  dam 
\vould  then  be  forced  against  the  abutments 
and  the  elasticity  of  the  curved  walls  would 
allow  a  little  yielding  such  that  the  face 
would  be  a  little  out  of  the  perpendicular. 
This  condition  would  add  to  the  strain  on  the 
slab  in  question  a  small  percentage  of  the 
superimposed  dead  weight.  ."Xs  this  is  an 
indeterminable  factor,  it  is  necessary  to  have 
an  unusually  high  factor  of  safety  in  the 
face  wall. 

The    following    notation    and    formula    are 
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used  in  coniinitiiig  the  water  pressure  on  the 
slab: 

^  =  center  of  gravity  of  outer  surface  of 
slab  exposed  to  water  pressure. 

(f  =  vertical  distance  from  g  to  water  sur- 
face, measured  in  feet  =  184..5. 

A  =  area  of  slab  exposed  to  pressure  meas- 
ured  in   sq.   ft.  . 

jt,=:  weight  of  a  cubic  foot  of  water  m  lbs. 

^=:  length  1)etwcen  supports  in  niches-- 
168. 

n'  =  to^al  pressure  on   slali. 

In  this  case  .      „„    r      , 

^4=14  sq.  ft.  (The  slal)  is  20  ft.  long 
center  to  center  of  buttresses,  but  only  14  ft. 
long  in  the  clear.) 

D  =  184..10. 

w  =  62..'iO    (approximately"). 

It  is  evident  that 

f  f =.-J  X  wX  D=l  4  X  184.50  X  62.50=161,437 

The  pressure  moment  in  inch  pounds  — 
W  L      161,437  X  168 
=:__ =  3,300,177   in.   lbs. 

8  8  _ 

Weight  of  face  wall,  central  slab — 

g-|-0 

Z  X  184  X  20  X  1.50  =  2.760.000       (approx.). 

2 

"One-fourth  weight  of  iliit  aliove  floor  =^ 
17.5X13X11(1X80 

■ =  500,500 

4 
Total  weight  --  3,260,500  lbs. 

Our  beam  therefore  must  stand  a  pressure 
of  3  300,177  in.  lbs.  and  the  foundation  for 
this  segment  must  be  strong  enough  to  carry 
a  load  of  3  260.000  lbs. 

The  following  are  the  notations,  formulas 
and  respective  dimensions  used  in  the  for- 
mulas to  calculate  tlie  strength  of  the  face 
wall   as   assumed   above. 

The  coefficients  have  been  calculated  to  cor- 
respond to  the  material  used,  both  with  re- 
gard to  concrete  and  steel.  Concrete  will 
be  first  class  1:3:5  mixture  and  steel  of 
good  quality.  *See  Webb  and  Gdison,  "Re- 
fnforced   Concrete,"  pn.  40  and  50. 

^fo  =  Ultimate  resisting  moment  m  inch 
pounds. 

b  =  breadth   of   slab   transverse  to   pressure 

=  12". 

(/  =  denth  from  the  face  under  comoression 
to  the  center  of  gravitv  of  the  steel  reinforce- 
ment, in  this  case  — 82"  as  shown  later. 

C  =  compressive  strength  of  concrete  in  lbs. 
per  sq.  in.  =  2,700  in  our  case.  (Webb  and 
Gibson.)  ,     ,      .  .  , 

2;c^  Initial  modulus  nf  elasticity  ot  con- 
crete =  3,000,000. 

/j.s-  =  Modulus    of    elasticity    of    steel— 30,- 

000,000. 

"  Es        30,000,000 

;?=RaMo   of    ModuIi= —  = =10 

F_c  3,000,000 

.9:=  Tensile    strength    of    steel  =  55,000    lbs 
h  =  Percentage  of  s'eel  = 


V2S(CR  +  fi&lS) 
7X2,700=X10 


-  =  .0121 


12x5.5,000  (2,700X10-1- .667X55,000) 

Webb  and  Gibson  p..  62. 

This  percentage  of  steel  amounts  to 
06  X  12  X  .0121  =  13.04  sq.  ins.  of  steel  for 
each  tabular  segment  1  ft.  thick.  This  may 
be  done  by  placing  6  round  bars,  1%'in.  in 
diameter,  in  layers  6  ins.  apart  and  spaced  4 
ins.  from  each  other,  beginning  4  ins.  from 
the  face.     This  gives  a  vahic  to  d  of  82  ins. 

^  =  Ratio  of  depth  from  compressive  face 
to  neutral  axis  to  the  total  effective  depth,  d. 

^  =  From  table  on  page  61,  Webb  and 
Gibson,  =  .424. 

^=1:  Distance  frrm  compressive  face  to  cen- 
ter of  gravity  of  compressive  stresses. 

]-  =  .n.-M    Kd  —  .357  X  .424  X  82  =  12.4 

(Sec  Webb  and  Gibson,  p.  50). 

Mo  =  pb  d  S  (d-  Y)  =  .0121  X  12  X  82  X 
55,000  X  (82  —  12.4)  =  48,016,750. 

In  other  words,  our  slab  will  withstand 
a  pressure  of  48,016,7.50  in.  lbs.,  and  the  max- 
imum normal  load  '.hat  can  come  on  it  is 
3,390,177  in.  lbs. 

'  The  above  calculations  show  that  when 
the    reser.voir    is    full,    the    face    wall    has    a 


factor  of  safetv  against  normal  water  pres- 
sure alone  of  about  14,  considering  the  face 
wall  as  a  simple  beam  supported  at  both 
ends,  but  it  is  also  a  cantilever.  Owing  to 
the  reversal  of  pressure  when  the  dam  is 
empty  the  wall  must  be  reinforced  on  both 
sides  and  benre  witli  regard  to  <be  buttresses 
il  is  V'Oth  simple  beam  and  cantilever,  which 
doubles  the  factor  of  safety,  making  it  28, 
and  this  is  disregarding  entirely  the  fact 
lb.1t  the  face  wall  is  backed  up  with  earth 
winch,  in  turn,  is  held  in  place  by  all  auxiliary 
walls.  It  is  evident,  I  think,  that  so  far  as 
the  important  feature  of  water  pressure  is 
concerned,  the  face  wall  is  more  than  amply 
strong. 

It  has  been  suggested  that  the  dirt  filling 
of  the  cells  would  act  as  a  liqui<l  in  exerting 
pressure,  because  this  filling  will  be  packed 
with  waVr.  I  think  this  extreme  view  is  un- 
warranted ;  nevertheless,  it  is  easy  to  compare 
the  relative  strains  of  external  and  internal 
pressure  by  assuming  such  a  condition.  We 
have  taVen  110  lbs.  per  sq.  ft.  as  the  wei.ght 
of  a  cubic  foot  of  water-packed  earth  and 
rock.  The  weight  of  a  cubic  foot  nf  water 
is  comm-rlv  taken  at  62.5  Uis.  If,  then,  the 
eartli  filling  were  a  liquid,  it  would  exert 
a  pressure  greater  than  that  of  water  in 
proportion  to  the  relative  weights  or 

110 

=1.76 

62.5 

The   earth   column   is,   however,   divided    by 

the  sill-floor  so  that  we  have  105  ft.  of  earth 

as    against    184.5    ft.    of    wa'er.      The    factor 

safetv,  then,  will  vary  inversely  as  the  relative 

105X110 

height  and   weights =  1.003. 

62.5  X  184.5 
In  other  words,  the  face  wall  Pt  designed 
is  equally  strong  to  resist  internal  or  ex- 
ternal pressure,  even  if  the  earthen  filling 
is  regarded  as  a  liquid.  It  is  obvious,  how- 
ever, that  the  horizontal  reinforcing  of  the 
buttress  must  be  fastened  by  tie  bars  to  those 
of  the  face  wall  and  be  strong  enough  to 
prevent  parting,  so  it  is  planned  to  hook  the 
horizontal  reinforcing  bars  of  the  bnt'ress 
over  the  horizontal  bars  of  the  longitudinal 
walls. 

The  next  test  in  order  is  to  ascertain  what 
crushing  strain  this  wall  will  stand. 

Kidder  gives  the  crushing  strength  of  un- 
reinforced  concrete  (1  part  cemenN  2  parts 
sand.  6  parts  broken  rock),  at  440.000  lbs. 
per  sq.  ft.  As  we  have  in  the  bottom  slab 
20  X  8  ft.  =  160  sq.  ft.,  the  resisting  strength 
is  70,400,000  lbs.,  while,  as  previously  ccm- 
nnfpd,  the  weight  above  this  slab  is  only 
3. 260. .500.  and  so  we  have  a  factor  of  safety 
of  20  when  disregarding  the  reinforcement. 
The  face  wall  is  then  abundantly  strong 
from  all  standpoints. 

We  will  now  consider  the  buttresses.  These 
are  subjected  to  two  main  strains.  There 
is  shear  strain  and  pressure  exerted  by  the 
overturning  moment  and  the  direct  water 
pressure.  As  in  this  design  the  resultant  of 
the  graphical  computation  of  the  overturning 
moment  stril<es  the  base  line  %  the  distance 
from  the  toe.  it  is  sometimes  assumed  that 
all  of  the  resultant  pressure  is  applied  along 
the  imaginary  line  of  the  resnUant  and  is 
met  by  the  resistance  of  the  buttress  wall 
e(|nidistant  ou  both  sides  of  this  line.  This 
means  that  the  pressure  will  gradually  in- 
crease from  face  to  rear  and  the  extreme 
rear  will  bear  twice  the  average  pressure. 
.As  the  buttress  is  165  ft.  long  and  3  ft.  thick 
at  the  bottom,  we  have,  165X3  =  405  sq.  ft. 
of  nntorial  in  comnressinn  and  each  square 
foot  will  stand  440,000  lbs.,  (not  counting 
the  reinforcement),  or  a  total  of  217,800,000 
II1S.,  which  acts  through  a  moment  arm  of 
110  ft.,  the  product  being  23.0.58,000,000.  The 
water  pressure  on  the  panel  supported  liy 
this  buttress  is  21,332,720  His.,  (as  shown 
aliove),  which  acts  through  an  arm  of  moment 
of  61.6  ft.,  the  product  being  1,314.067.272  the 
factor  of  safety  by  this  metliod  of  computa- 
tion being  17.  on  the  avera.gc  or  8%  for 
the  rearmost  portion.  This  will  be  much  in- 
creased by  the  reinforcement  and  by  the 
supplementary   resistance   of   the   earth    filling 


and  auxiliary  walls.  Perhaps  a  better  way  to 
figure  the  factor  of  safety  of  the  buttresses 
is   as    follows: 

The  water  pressure  acts  in  a  horizontal 
line  inducing  shear  strain.  The  strength  nf  1 
concrete  in  shear  is  one-half  what  it  is  in  ' 
compression. 

Owing  to  the  fact  that  these  buttresses  are 
tightly  held  on  both  sides  by  the  auxiliary 
walls  and  the  earth  filling,  they  cannot  yield 
by  buckling  and  if  thev  yield  at  all,  it  must 
be  of  shear  or  crushing.  We  may,  there- 
fore, double  all  the  horizontal  pressure  and 
add  to  it  all  the  vertical  pressure  and  if  the 
wall  is  sufficiently  strong  in  compression  it 
surely  will  be  in  shear.  When  considered 
in  this  wav.  however,  it  is  Droper_  to  con- 
si'^er  all  the  material  that  will  be  in  shear. 
This  includes  a  seement  of  the  face  wall  20- 
fi".  wide,  and  a  similar  segment  of  all  the 
auxiliary  walls.  There  will  be  a  total  of  010- 
sq.  ft.  of  reinforced  concrete  to  resist  the 
shear  and  pressure.  This  material,  disregard- 
ing the  reinforcement  is  capable  of  standing 
a  pressure  of  910  X  440,000  =  400.400,000. 

The  total  pressure  is  as  follows: 

L,1)S. 
Double    the   water    pressure    as    given   ,„„„,,,„ 

above    42.')65.440 

■Weisrht  of  aux.   walls il'15!!'''?!! 

Weielit    of   buttress „'„I„-i„„ 

Weipht  of  each  above  sill-floor ?'"2^a2 

Weight  of  face  wall "■760.0''0 

Total     55.641.190 

As  the  power  of  resistance  is  400,400,000 
lbs,  and  the  maximum  strain  55,641,100  lbs., 
it  is  plain  that  we  have  a  factor  of  safetv; 
nf  7.1.  which  will  be  much  increased  when 
the  reinforcement  of  the  concrete  and  the 
resistance  of  the   earth  filling  are  considered. 

Tims  it  will  be  seen  that  the  lower  section 
of  the  dam  as  designed  is  amply  strong.  In 
the  same  wav  each  section  taken  at  5,  20  and 
40-ft.  intervals,  has  been  checked  and  the 
dam  is  abundantly  strong  on  each  section. 

The  arched  floor  is  calculated  as  a  hori- 
zontal slab  which  must  be  able  to  carry  tl;e 
dirt  filling.  Taking  a  1-ft.  segment,  the  load 
will  be : 

1  X  20  X  80  X  110  =  176,000  lbs., 
and     its     own     weight  =  20  X  1  X  1  X  1.50  = 
3,000. 

The  total  weight  unon  the  slab  is  170,000 
lbs.     With   a  safety  factor  of  4,  the  ultimate 

load  will  be 

4  X  170.000  =  716.000  lbs. 
To   compute   the   required   thickness  of   the 
arched    floor,   the    same   nomination   as   above 
is  used. 

.And   from   the   above    formula, 

Mo=   f  b  d  S  (d—Y).vie  deduce,      _ 

.Assuming  that  P  =  l  per  cent  and  D  — i2. 

we  find  from  equation   (6)  Webb  and  Gibson 

til  at    Y  =  3.57    Kd.      From    table   on    page   61^ 

we   find  A' =  422,   so    )-  =  .151rf  and   d-y(- 

.840  d. 

\s    ,1/,,^  716,000  lbs.,   we   obtain 

/.0121   X  12  X  .55,000  X  .849 
"  \  716,000      ^  " 

The  sill-floor,  then,  will  be  1  ft.  thick  as- 
suming that  the  reinforcing  is  1  in.  from 
the  surface.  It  will  also  be  arched  to  in- 
crease its  strength. 

The  reinforcing  for  each  part  of  the  dam 
has  been  figured  out,  as  given  above  tor 
the  face  wall.  Although  there  was  some  varia- 
tion in  results  it  was  not  sufficient  to  adopt 
different  percentages  for  different  parts  01 
the  dam,  and  1  per  cent  is  a  good  average 
reinforcement  for  all  parts,  but  the  face  wall 
whicli  will  be  1.2  per  cent  on  each  side  or 
2.4  per  cent  altogether. 

In  the  particular  instance  given  above,  a 
solid  concrete  dam  will  require  300,000  cu. 
vds  of  concrete.  The  cellular  dam  will  re- 
quire 300,000  cu.  yds.  of  dirt  filling  ana 
50,000  cu.  yds.  of  reinforced  concrete. 

300,000  cu.  y<ls.  concrete  at  $5 *^'^MO00' 

1S:§S?  c^";  It.  r^irn^^cel"concrete-at-$i2_J0M00- 

Total     $    <=«»■»»•' 
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Methods    and    Costs    of    Constructing 

Concrete   Masonry   for   the   Pedro 

Miguel     and     the     Miraflores 

Locks    of    the    Panama 

Canal. 

In  constructing  the  Pedro  Miguel  anil  tiie 
Miraflores  locks  for  the  Panama  Canal  use 
is  being  made  of  a  radically  different  type  of 
plant  than  is  used  at  Gatun.  as  dcscrilicd  in 
our  last  issue.  Instead  of  cableways  the  main 
handling  units  are  cantilever  cranes  of  the 
general  type  used  on  the  Great  Lakes  for 
handling  ore  and  coal.  The  same  general  type 
of  cranes  are,  used  at  both  Pedro  Mi.gucl  and 
at  Miraflores.  but  differences  in  arrangement 
and  construction  make  a  separate  description 
advisable   for  each  plant. 

The  lock  structures  at  Pedro  Miguel  and 
at  Miraflores  are,  like  that  at  Gatun,  in  pairs. 
At   Miraflores    there    are    two   pairs  in   flight 


side  and  the  latter  on  the  inside  in  order 
to  minimize  the  average  distance  of  convey- 
ing the  aggregates  to  the  mixers.  The  total 
storage  capacitv  is  40,000  and  55,000  cu.  yds. 
of  sand  and  stone,  respectively,  which  will 
supply  the  mixers  for  17  days  of  8  hours. 

Scnn  Cranes. — Two  berm  cranes  only  are 
used  at  Pedro  Miguel,  and  arc  installed  be- 
tween the  trestles  on  two  parallel  5-ft.  gage 
tracks,  50  ft.  centers.  The  cranes  are  en- 
tirely of  steel  and  consist  of  a  tower  50  x  -10 
ft.,  supporting  balance  cantilever  arms  that 
extend  well  over  the  storage  trestles,  with 
ample  clearance  for  a  locomotive.  From  the 
lower  chords  of  the  cantilever  trusses  are 
hung  continuous  trolley  tracks  equipped  with 
two  trolleys — one  for  each  arm — arranged  to 
operate  2%-cu.  yd.  Hulett  excavating  buckets, 
by  means  of  which  sand  and  stone  are  taken 
from  storage  and  conveyed  to  bins  located  on 
the  crane  towers.  There  are  four  bins,  each 
of    15   cu.   yds.   capacity;   two   l)cing   used    for 


which  shows  graphically  the  time  consumed 
in  mixing  each  batch.  The  water  required  for 
mixing  is  supplied  through  automatic  meas- 
uring tanks  placed  on  the  towers. 

Power  for  operating  the  cranes  is  trans- 
mitted by  an  overhead  line  from  the  Mira- 
flores power  house  to  a  substation  at  Pedro 
Miguel,  where  it  is  converted  into  550- volt 
direct  current  by  two  5ii0-kilowatt  rotaries 
and  supplied  to  the  cranes  through  a  feeder 
rail  supported  on  brackets  attached  to  the 
cross-tics  of  one  of  the  crane  tracks.  All 
motors,  except  for  the  concrete  mixers  are  in 
a  machinery  house  located  on  top  of  the 
tower  truss.  .'Ml  operations,  however,  are 
controlled  by  master  switches  in  the  cabs  of 
the  trolleys,  so  that  the  operator  is  always  im- 
mediately over  and  in  plain  view  of  the 
bucket.  A  G5-hp.  compound-wound  motor 
geared  through  two  reductions  to  the  cable 
drum  is  used  for  hoisting,  and  a  21-hp. 
])ower  compound-wound  motor  for  troUeying. 
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Fig.   1 — Concrete   Handling    Plant  at   Pedro    Miguel    Locks. 


-with  a  couibmed  lift  of  85  ft.,  and  at  Pedro 
Miguel  one  pair,  with  a  lift  of  30  ft.  The 
masonry  sections  forming  the  structures  are 
indicated  in  Figs.  1  and  2,  which  show  the 
Iiandling  plants  at  Pedro  INliguel  and  at  Mira- 
flores, respectively.  The  following  are  de- 
scriptions of  the  two  plants. 

PEDRO    MIGUEL    HANDLING    I'L.\NT. 

The  essential  features  of  the  installation 
at  Pedro  Miguel  are:  (1st)  storage  trestles, 
for  Hnloading  and  storing  sand  and  stone ; 
(2nd)  beam  cranes,  for  handling  raw  mate- 
rial and  mixing  concrete:  (3rd)  narrow-gage 
road,  for  transporting  concrete,  and  (4th) 
chamber  cranes,  for  placing  concrete. 

Storage  Trestles. — In  the  forebay  of  the 
locks  framed  trestles  have  been  erected  on 
both  sides  of  and  parallel  to  the  canal  axis: 
each  has  an  average  height  of  28  ft.  and  a 
length  of  800  ft.  available  for  storage.  Sand 
and  crushed  stone  are  delivered  on  the  tres- 
tles in  trains  made  up  of  12-cu.  yd.  dump 
■cars,  and  the  former   is  dumped  on  the  out- 


stone  and  two  for  sand.  Beneath  the  bins 
is  a  cement  floor  2,000  sq,  ft.  in  area  on  which 
may  be  stored  0,000  bags  of  cement.  Two 
cement  hoppers  of  10  bbls.  capacity  each  are 
hung  from  this  floor. 

Cement  is  delivered  direct  from  bo.x  cars 
to  an  elevator  attached  to  the  tower  framing 
and  deposited  by  the  latter  on  a  horizontal 
conveyor  running  across  the  cement  floor  to 
the  gratings  over  the  hoppers,  but  the  bags  of 
cement  may  be  taken  off  before  reaching  the 
hoppers  and  stored  on  the  floor.  The  bins 
and  hoppers  are  equipped  with  chutes  which 
discharge  into  either  one  or  both  of  the  meas- 
uring hoppers  that  are  attached  to  the-  two 
concrete  mixers  located  lower  down  on  the 
towers. 

The  mixers  are  2-cu.  yd.  Chicago  Improved 
cube  machines  operated  by  electric  motors, 
and  are  provided  with  long  spouts  for  dump- 
ing direct  into  buckets  on  the  narrow-gage 
cars  alongside.  Each  mixer  is  provided  with 
an   electrically   operated   recording   instrument 


In  both  of  these  movements  dynamic  braking 
is  used.  The  elevator  and'  conveyor  are  driven 
by  a  lo-hp.  compound-wound  motor  and  each 
mixer  by  a  40-hp.  shunt-wound  motor.  One 
of  the  hoisting  motors  is  also  used  for  travers- 
ing the  crane  by  connecting  through  friction 
clutches  to  the  traversing  drums  after  having 
disconnected  from  tlie  hoisting  drum  the 
arrangement  being  such  that  the  two  move- 
ments of  hoisting  and  traversing  can  not  be 
accomplished  at  the  same  time. 

Narrow-Gage  Road. — A.  narrow-gage  rail- 
road is  used  for  transporting  mixed  concrete 
from  the  berm  to  the  chamber  cranes.  The 
difference  in  elevation  between  the  forebay  and 
bottom  of  the  lock  chambers  is  overcome 
by  means  of  trestles  with  a  grade  of  2.5  per 
cent.  The  tracks  are  laid  with  70-lb.  steel 
rails,  which  enables  the  locomotives  to  at- 
tain a  greater  rate  of  speed  than  would  be 
safe  on  the  light  rail  usually  employed.  The 
equipment  consists  of  twelve  11%-ton  Porter 
locomotives  and  24  steel  flat  cars,  all  equipped 
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with  air;  each  car  is  large  enough  to  hold 
iwo  buckets  of  64  cu.  ft.  capacity.  A  train 
consists  of  two  cars  and  each  of  the  latter 
carries  a  bucket  so  placed  that  when  along- 
side a  berm  crane  the  buckets  may  be  filled 
from  the  corresponding  mixers  without  mov- 
ing the  crane.  The  trains  alternate  in  going 
into  the  respective  lock  chambers  and  -stop 
under  the  first  chamber  crane  reached ;  the 
latter  places  an  empty  bucket  on  one  of  the 
cars  and  picks  up  a  loaded  one  from  the 
same  car ;  the  train  then  moves  to  the  next 
crane,  where  the  operation  of  exchanging 
buckets  is  repeated,  after  which  it  returns 
on  the  up  track  to  the  mixing  cranes  with 
Uic  two  empty  buckets. 

Chamber  Cranes. — Four  chamber  cranes — 
two  in  each  lock — are  in  service  at  Pedro 
^liguel.  Their  function  is  to  place  concrete, 
handle  forms,  and  the  steel  or  cast  members 
that  are  embedded  in  the  masonry.  They  are 
steel  cantilever  cranes  made  up  of  a  tower 
56x40  ft.,  carried  on  four  heavy  freight-car 
trucks  which  run  on  two  5-ft.  gage  tracks 
located  on  the  floors  of  the  locks.  Each 
tower  supports  a  cantilever  arm  53  ft:  6  ins. 
long,  extending  over  the  center  wall,  and  one 


166,868  cu,  yds.  of  masonry,  including  1,656 
cu.  yds.  of  rubble.  The  temporary  plants 
laid  about  91,000  cu.  yds.  of  the  t^otal. 

Costs.— The  cost  of  310,299  cu.  yds.  of  con- 
crete masonry  at  Pedro  Miguel  since  the  be- 
girming  of  work  has  been  $5.81  per  cu.  yd. 
The  detail  costs  of  laying  131,354  cu.  yds.  of 
masonry  in  the  first  six  months  of  1910  are 
given  in  Table  I.  Similar  detail  costs  for  the 
succeeding  three  months  of  July-September, 
1910,  are  given  in  Table  IL 

MIRAFLORES   HANDLING  PLANT. 

At  Pedro  Miguel  the  high  and  unstable 
banks  which  flanked  the  lock  site  made  it 
necessary  to  store  the  sand  and  stone  as 
described  in  the  forebay  at  one  end  of  the 
Jocks'  structure.  This  necessitated  the  rail- 
way described  to  handle  the  mixed  concrete 
to  within  reach  of  the  chamber  cranes.  At 
Miraflores  the  conditions  were  such  that  the 
concrete  materials  could  be  stored  along  the 
lock  on  both  sides  and  no  intermediate  railway 
was  necessary  between  the  berm  cranes  and 
the  chamber  cranes.  The  Miraflores  plant, 
therefore,  includes  the  following  elements : 
(1st),    Storage   trestles    for   sand    and    stone; 


Sand    and    stone    arc    delivered    in    the    same 
manner  as  at  Pedro  Miguel. 

Berm  Cranes. — Two  berm  cranes  on  each 
side  of  the  locks  will  be  used  at  Miraflores. 
They  will  consist  of  steel  towers  with  canti- 
lever arms  extending  over  the  storage  trestles 
and  booms  144  ft.  long  projecting  over  the 
side  walls  of  the  locks.  Those  at  Pedro 
Miguel  will  be  dismantled  and  re-erected  at 
Miraflores  with  the  following  modifications : 
One  of  the  cantilever  arms  will  be  removed 
from  each  and  used  as  the  outer  arms  for 
the  two  additional  cranes,  and  all  four  will 
be  equipped  with  booms.  The  towers  are 
equipped  with  bins,  hoppers,  and  2-cu.  yd, 
mixers,  as  at  Pedro  Miguel,  but  the  operation 
differs  in  that  one  excavating  bucket  operated 
on  the  cantilever  supplies  sand  and  stone, 
while  the  boom  carries  a  trolley  equipped  with 
a  64-cu.  ft.  concrete'  bucket,  into  which  the 
concrete  is  dumped  direct  from  the  mixers. 
The  boom  is  hinged  and  has  a  vertical  range 
of  25°  and  may  swing  horizontally  through 
an  arc  of  50  ft.  It  will  not  be  necessary  tCK 
unhook  the  bucket  from  the  boom  trolley 
wither  to  receive  or  discharge  the  concrete 
w-hich   will   be   deposited   directly   in   the   side 
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Fig.  2 — Concrete   Handling   Plant  at   Miraflores  Locks. 


81  ft.  0  ins.  long,  extending  over  the  side  wall. 
A  continuous  trolley  runway  191  ft.  long  is 
suspended  from  the  cantilevers  and  lower 
truss  of  the  tower;  the  trolley  is  designed 
to  run  the  entire  length  of- the  runway  and 
to  handle  a  64-cu.  ft.  concrete  bucket.  All 
operations,  including  opening  and  closing  the 
bucket,  are  controlled  by  the  operator  in  the 
trolley  cab.  As  in  the  case  of  the  berm  cranes 
the  machinery  is  in  a  house  on  top  of  the 
tower  and  is  actuated  by  direct  electric  cur- 
rent supplied  from  the  same  source.  For 
hoisting  and  troUeying  47-hp,  and  21-hp. 
motors,  respectively,  are  used,  and  a  15-hp. 
motor  for  traversing  the  entire  machine ;  the 
latter  is  controlled  by  a  switch  so  located  that 
the  operator  may  reach  it  from  his  cab  when 
in   a  certain  position. 

Concreting. — The  work  of  concreting  with 
the  regular  mixing  and  placing  plant  as  above 
described  was  begun  in  March,  1910,  but  the 
entire  plant  was  not  in  operation  until  July  15, 
1910.  In  order  to  begin  placing  concrete  while 
the  regular  plant  was  being  erected  two  tem- 
porary plants  were  installed,  one  consisting  of 
three  %-cu.  yd.  mixers  and  one  consisting  of 
two  2-cu.  yd.  mixers.  During  the  year  ending 
June  30,  1910,  all  plants  laid  an  aggregate  of 


(2d),  berm  cranes  for  handling  raw  material, 
mixing  and  placing;  and  (3d),  chamber  cranes 
for  placing. 

Storage  Trestles. — The  storage  trestles  are 
located  on  both  sides  of  the  lock  site  and 
imder    the    outer    arms    of   the    berm    cranes. 


TABLE    I.— COST    OF    CONCRETE    MASONRY 
IN  PEDRO  MIGUEL  LOCKS,   JANUARY- 
JUNE.  1910. 
Item,  Per  cu.  yd. 

Concrete,  131,354  cu.  yds.: 

Cement    $1.8449 

Stone    1.260a 

Sand    0.43S4 

Mixing    0.4559 

Total    $3.9971 

Rubble  stone.  1.659  cu.  yds 0.9642 

Masonry,  133,013   cu.  yds.: 

Concrete  as  above $3.0473 

Rubble  stone    0.0120 

Forms    0.6S0,S 

■  Placing    0.533] 

Reinforcement   0.002S 

Pumps   , 0.041S 

Power  0.1055 

Maint.  equipment   O.DSSO 

Plant,   arbitrary    ().45il;) 

Division   expenses 0.0065 

General  expenses    0.3849 

Total   $6.3496 


walls  and  into  a  transfer  hopper,  from  which 
it  is  discharged  into  the  chamber  crane 
buckets  to  be  conveyed  to  the  middle  wall. 
All  operations  are  controlled  from  the  trolley 
cabs,  and  the  motors  are  the  same  as  now 
in  use  at  Pedro  Miguel. 

TABLE  11.— COST   OF  CONCRETE   MASONRY 
IN  PEDRO  MIGUEL  LOCKS.  JULY- 
SEPTEMBER,    1910. 
Item.  Per  cu.  yd. 

Concrete.   141.763  cu.  yds.: 

Cement    $1.6414 

Stone    0.905S 

Sand  0.3270' 

Mixing  0.1437 

Total  53.0177 

Rubble  stone,  1,667  cu.  yds 1.4427 

Masonry,  143,430  cu.  yds.: 

Concrete  as  above $2.9826 

Rubble   stone    ".OlS* 

Wood  forms    0.2907 

Steel  forms    0.076J 

Reinforcement    "•"''SS 

Placing    0-252| 

Pumps    ''■5?25 

Power   0.0551 

Maint.  equipment  ?4I?I' 

Plant,  arbitrary  nnSM 

Division    expense    ??« 

General  expense   IKL4S& 

Total   $4.8833. 
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TABLE  UI.— COST  OF  CONCRETE  MASOKRY 
IN  MIRAFLORES  LOCKS.  JULT- 
SEPTEMBEK,    1910. 
Item.  Per  cu.  yd. 

Concrete.  27,222  cu.  yds.: 

Cement   J1.62S2 

Stone    0.9040 

Sand    0.3747 

Mixing 0.7557 

Total   $3.6626 

Rubble  stone,  338  cu.  yds 0.4036 

Masoinv,  27,835  cu.  yds.: 

Concrete  $3.5819 

Rubble  stone 0.0049 

Wood  forms  0.5379 

Steel  forms   0.1429 

Placing    0.3214 

Reinforcement    0.2492 

Pumps   0.0616 

Power 0.0104 

Maint.  equipment 0.1676 

Plant,  arbitrary  0.4500 

Division   expenses    0.1240 

General  expenses   0.4527 

Total   $6.1045 


Cluimbcr   Cranes. — The   chamber   cranes   at 

Pedro    Miguel    will    be    dismantled    upon    the 
completion   of  the  work  there   and   rebuilt  at 


Miraflores.     They  perform  the  same  functions 
as  described  for  Pedro   Miguel. 

Concreting. — Concreting  was  begun  at  Mira- 
flores in  June,  1910,  and  during  that  month 
1,630  cu.  yds.  were  concreted  at  a  cost  of  $8.11 
per  cu.  yd.  This  work  was  done  with  a 
temporary  plant  of  2%-cu.  yd.  mixers.  Th6 
work  of  this  plant  and  of  small  fractions  of 
the  permanent  plant  during  July-September, 
1910,  is  given  in  Table  III. 

CONCLUSION. 

With,  the  publication  of  the  above  tables  it 
is  possible  to  compare  the  concrete  costs  of  the 
three  lock  structures  in  a  tentative  way.  Full 
comparison  will  not  be  possible  until  the 
plant  at  Pedro  Miguel  and  particularly  that  at 
Miraflores  have  been  in  operation  for  a  longer 
period  of  time.  The  figures  are  as  follows 
for  the  last  three  months'  work  of  record: 

Pedro      Mira- 
Concrete,   per   cu.   yd.:       Gatun.      Mig.       (lores. 

Cement   $1.88        $1.64        $1.63 

Stone  2.32  0.91  0.90 

Sand    0.91  0.33  0.37 

Mixing    0.18  0.14  0.76 

Total    $5.29         $3.02         $3.66 


Rubble  stone,  per  cu.  yd..     1.35  1.44  0.40 

Masonry,  per  cu.  yd.: 

Concrete    $4.82  $2.98  $3.58 

Rubble   0.12  0.02  0.00 

Forms    0.47  0.37  0.68 

Placing  0.28  0.25  0.32 

Plant   0.88  0.81  0.62 

•    Administration    0.32  0.31  0.58 

Pumps,  power,  reinforce- 
ment      0.12  0.14  O.Sl 

Total  .   $7.01         $4.88         $6.10 

Separaln;g  uut  ihc  masonry  materials  it 
will  be  seen  that  the  cost  of  cement,  sand  and 
stone  at  the  three  works,  compares  as  follows: 

Per 

cu.  yd. 

Gatun    $5.11 

Pedro  Miguel   2.88 

Miraflores    2.90 

Neglecting  the  work  at  Miraflores  which 
has  been  done  with  a  temporary  plant,  it  will 
be  seen  that  the  difference  in  cost  between 
concrete  in  place  at  Pedro  Miguel  and  at 
Gatun  is  due  almost  wholly  to  the  difference 
in  costs  of  concrete  materials  at  the  two 
works.  These  differences  are  more  fully  pre- 
sented in  the  succeeding  section  of  this  issue. 


Electrically  Operated  Shovels.* 

During  the  past  six  years  great  strides 
have  be<;n  made  in  the  application  of  elec- 
tricity to  power  operated  shovels.  At  present 
a  number  of  them  are  being  successfully  used 
in  grading  operations,  gravel  pits,  stone  quar- 
ries, brick  and  tile  yards,  cement  plants  and 
in  placer  ore  mines.  These  shovels  are  fully 
equal  in  power  and  capacity  to  steam  shovels 
and  may  be  built  for  any  service  desired. 

Equipment. — The  mechanical  equipment  of 
an  electrically  operated  shovel,  i.  e.,  the  dipper, 
boom,  car  and  trucks,  is  built  along  the  fa- 
miliar lines  of  the  steam  shovel.  The  power 
equiptnent  consists  of  a  motor  of  from  .50  to 
200  hp.  to  operate  the  hoist,  and  two  motors 
of  from  2.5  to  80  hp.  to  swing  the  boom 
and  operate  the  thrust.  The  hoist  and  swing 
motors  are  located  in  the  car,  and  are  geared 
to  the  drums  through  suitable  reducing  gears. 
The  thrust  motor  is  mounted  directly  on  the 
boom,  and  communicates  its  motion  to  the 
bucket  staff  through  reducing  gears  connected 
to  a  pinion  engaging  a  rack  on  the  staff.  The 
motors  are  of  the  crane  or  mill  type,  with 
high  torque  characteristic,  and  may  be  for 
either  direct  or  alternating  current.  They 
are  reversing  and  are  under  perfect  control. 
When  desired  the  controllers  may  be  con- 
nected to  the  ordinary  hand  lever  used  on 
iteam  shovels,  so  that  a  steam  shovel  engi- 
neer can  operate  the  electric  shovel  without 
any  trouble.  Data  in  regard  to  the  sizes, 
capacities  and  motors  required  are  given  in 
Table  I. 

The  power  is  ordinarily  taken  from  trolley 
wires,  or  from  a  transformer  located  near 
the  cut,  the  feed  cables  from  the  power  cir- 
cuit to  the  car  being  wound  on  a  retractile 
reel  in  the  cab  and  drawn  in  or  paid  out 
as  the  cut  advances.  The  wiring  in  the  car 
is  enclosed  in  conduit,  and  is  well  protected 
from  moisture  and  mechanical  injury. 

The  chief  objection  in  the  past  to  elec- 
trically operated  shovels  has  been  the  possi- 
bility of  damage  to  the  hoist  motor  when 
stalled,  due  to  the  bucket  digging  in  too  deep, 
or  striking  a  rock  or  other  obstruction  in 
the  bank.  The  heavy  current  taken  at  such 
times  was  liable  to  cause  a  burn-out,  while 
if  the  motor  was  properly  protected  by  fuses 
or  circuit-breakers,  their  continual  opening 
caused  annoying  interruptions  of  service.  This 
difficulty  has  been  overcom'e  by  the  use  of 
automatic  magnet  switch  control,  virhich  pro- 
tects the  motor  against  such  overloads  by 
cutting  resistance  into  the  circuit  when  the 
current  exceeds  a  certain  value. 

The  accompanying  diagram  shows  the  con- 
nections for  such  a  method  of  control.     The 


master  controller  has  two  running  positions  in 
either  direction.  The  first  position  connects  the 
motor  to  the  line  with  all  the  armature  re- 
sistance in  series,  the  second  position  energizes 
magnet  switches  VI,  VII  and  VHI  through 
the  accelerating  relay  IX.  These  switches 
short-circuit  the  resistance  in  sections,  each 
successive  step  being  delaj'ed  until  the  current 
in  the  accelerating  relay  falls  below  a  fixed 
value.  The  various  positions  are  interlocked, 
so  that  it  is  impossible  for  the  switches  to 
close  in  wrong  order.  The  master  controller 
can  be  thrown  from  full  speed  forward  to 
full    speed    reverse,    without    damage    to    the 


of  switches  VI.  VII  and  VIII,  and  cutting 
all  the  armature  resistance  into  the  circuit. 
The  motor  will  then  exert  its  full  starting 
torque  continuously  until  the  overload  is  re- 
moved, when  the  resistance  will  be  automat- 
ically short-circuited  again.  This  feature  of 
the  control  is  especially  valuable  for  shovel 
work,  as  frequently  a  stone  or  log  may  be 
dislodged  by  a  steady  pull  when  it  cannot 
be  moved  by  a  sudden  jerk.  If  the  overload 
current  exceeds  the  value  for  which  the  over- 
load relay  XI  is  set,  the  line  switch  V  opens, 
disconnecting  the  motor  from  the  line.  On 
moving  the  master  controller  to  the  off  posi- 
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Diagram   of  Connections  for   Electrical   Con  trol  of  Steam  Shovels. 


motor,  as  the  starting  switches  for  either  di- 
rection cannot  close  until  all  the  control 
switches  are  opened  and  full  armature  resist- 
ance has  been  connected  into  the  circuit.  The 
reversal  is  thus  made  in  the  least  possible 
time  consistent  with  the  safety  of  the  motor. 
In  case  of  an  overload  on  the  motor,  safety 
relay   X   opens,   breaking  the   control    circuit 


•A  paper  by  W.  H.  Patterson   in   the  Electric 
Journal  for  November,  1910. 


TABLE  I— ELECTRIC   POWER   SHOVF-'f.S. 

Weight  Size 

of  Shovels,  of  Dipper,        Hp.  of  Motors 

Tons.  Cu.  Tds.  Hoist.       Thrust.     Swing. 

30  1  50                 ZO               30 

35  1>4  50                30               30 

35  Hi  60                30               30 

35  1>4  75                35               35 

42  IH  75                30               30 

65  2  100                 35                35 

95  3%  150                50               50 

100  4  200                80               80 


tion,  magnet  switch  V  is  reset,  and  the  motor 
may  be  started  again  in  the  usual  way. 

Where  a  more  flexible  control  is  desired  a 
five  point  master  controller  is  used.  In  this 
case,  each  of  the  switches  which  cut  out  arma- 
ture resistance  is  controlled  by  a  separate 
point  on  the  master  controller.  The  amount 
of  resistance  in  the  circuit  is,  therefore,  under 
the  constant  control  of  the  operator.  At  the 
same  time  the  controller  can  be  thrown  im- 
mediately to  the  full  speed  position,  and  the 
motor  will  be  automatically  brought  up  to 
speed  as  rapidly  as  the  accelerating  relay  will 
allow. 

The  motor  driving  the  thrust  may  be  oper- 
ated either  by  a  drum  controller  or  by  auto- 
matic magnet  control.  The  motor  and  its 
controller  must  be  of  such  a  design  that  the 
motor  wil  be  able  to  develop  a  heavy  torque 
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for  short  intervals  of  time  while  standing 
still,  or  rotating  very  slowly.  Its  duty  is  to 
jam  the  dipper  against  the  hank  and  hold 
it  there  while  the  hoist  operates.  As  soon 
as  the  dipper  strikes  the  bank  the  thrust 
tnotor  ceases  to  revolve,  except  very  slowly, 
Init  must  still  exert  full  torque  in  order  to 
keep  the  dipper  against  the  face  of  the  cut. 
Its  characteristics  should,  therefore,  be  such 
that  it  may  be  stalled  frequently  for  a  min- 
ute or  more  at  a  time  and  still  keep  develop- 
ing full-load  torque  without  injury. 

The  motor  driving  the  swinging  boom  may 
be  operated  by  hand  control  if  provided  with 
a  magnetic  brake  to  stop  the  motor  quickly 
and  keep  the  circuit-breaker  from  opening  if 
the  motor  is  reversed  quickly :  or  may  be 
■operated  by  automatic  control  without  a  brake. 
The  operator  can  place  the  bucket  with  greater 
precision  and  ease  with  the  automatic  control 
on  account  of  the  rapidity  with  which  the 
magnet  accelerates  the  motor.  The  controller 
panels  and  switches  are  placed  in  the  rear 
of  the  car,  while  the  faster  switches  or 
■drum  type  controllers  are  placed  in  the  front 
within  easy  reach  of  the  operator.  This 
makes  a  very  compact  and  accessible  equip- 
ment. 

Operating  Costs. — While  the  initial  cost  of 
electric  shovels  is  more  than  that  of  steam 
shovels,  their  operating  cost  is  much  less. 
They  can  ordinarily  be  operated  bv  a  smaller 
number  of  men :  the  hauling  of  coal  and  water 
is  dispensed  with;  their  power  economy  is 
greatly  superior  to  that  of  the  steam  shovels, 
and  they  can  be  handled  with  greater  pre- 
•cision  and  rapidity.  In  addition  the  electric 
shovel  is  comparatively  noiseless  in  operation, 
which   is  a   great   advantage   for   city  use. 

Some  interesting  data  in  regard  to  the  cost 
of  operation  of  electric  shovels  has  been 
obtained  by  the  Vulcan  Steam  Shovel  Co., 
of  Toledo.  O.  One  of  these  shovels,  has  been 
operated  by  the  Milwaukee  Electric  R.  & 
Li.ght  Co.  for  several  years,  at  a  consumption 
of  approximately  100  kw-hrs.  per  ten  hour 
day.  It  is  used  for  loading  gravel  at  a 
jjravcl  bank  and  is  operated  by  two  men,  who 
load  from  300  to  400  cu.  yds.  of  gravel  per 
day.  The  average  daily  expenses  of  operating 
this  shovel  are : 

One  engineer    $2.00 

One  craneman   1.75 

Electric  power  at  1.5c  per  kw.-hr 1.50 

Oil,  waste,  repairs,  etc 75 

Total $6.00 

The  Chautauqua  Traction  Co.,  of  James- 
town, New  York,  has  been  operating  a  shovel 
equipped  with  a  7.5-hp.  hoist  motor,  since 
1907.  This  shovel  is  used  in  loading  a  mix- 
ture of  gravel,  sticky  clay  and  sand,  which 
is  very  hard  to  dig,  and  is  operated  by  2 
men  on  the  shovel  and  2  pitmen.  The  cur- 
rent consumption  on  a  special  test  averaged 
163  kw-hrs.  per  8  hour  day,  and  534  cu.  yds. 
of  material  were  loaded  in  an  average  day. 
The  total  expenses  per  day,  including  the 
pitmen,  were  $8.80,  or  approximately  1%  cts. 
per  cu.  yd.  The  maximum  capacity  of  this 
shovel  is  about  1,000  cu.  yds.  per  8  hours.  If 
operated  at  this  capacity,  the  power  consump- 
tion would  be  increased  in  proportion  to  the 
■output,  but  the  labor  charges  would  be  the 
same  as  figured  in  the  above  statement.  This 
would  bring  the  cost  of  shoveling  down  to 
about  1  ct.  per  cu.  yd. 

•  Perhaps  the  most  promising  field  for  elec- 
tric shovels  is  in  connection  with  electric 
traction  lines,  where  electric  power  is  usually 
available  at  a  very  low  rate.  For  this  service 
they  are  mounted  on  standard  gage  trucks 
equipped  with  air  brakes,  and  may  be  hauled 
on  the  regular  tracks,  or  may  be  equipped 
•with  a  trolley  and  made  self  propelling,  the 
maxinuun  speed  being  about  5  miles  per  hour. 
'Great  economy  can  also  be  effected  by  the 
use  of  electric  shovels  in  any  territory  where 
coal  is  hard  to  procure  and  water  power  is 
■comparatively  cheap,  as  experience  has  shown 
that  with  current  at  2  cts.  per  kw.-hour.  or 
less,  their  cost  of  operation  is  only  about  half 
that  of  steam  shovels.  And  as  part  of  this 
saving  is  obtained  by  decreased  labor  costs, 
and  the  cost  for  power  is  only  about  one- 
third   the  total   cost   of   operating  the   shovel. 


local  circumstances  may  determine  a  saving  at 
considerably  higher  power  rates. 


Cost  of  Quarrying  and  Crushing  Stone 
and  of   Dredging   Sand  for  Con- 
crete    Construction    on     the 
Panama   Canal. 

The  several  million  cubic  yards  of  crushed 
stone  and  sand  required  for  concrete  for 
the  Panama  Canal  locks  are  being  secured 
from  quarries  and  sand  deposits  operated 
by  the  Canal  Commission.  On  the  Atlantic 
side  for  the  Gatun  Locks  and  Spillway 
crushed  stone  comes  from  a  quarry  at  Porto 
Bello,  some  20  miles  from  Gatun,  and  sand 
conies  from  a  deposit  at  Nombrc  de  Dios, 
about  35  miles  from  Gatun.  On  the  Pacific 
side  the  quarry  is  located  at  Ancon,  and  the 
sand  deposits  at  Point  Chame.  All  four  of 
the  places  of  supply  are  now  fully  develoned 
and  distinct  cost  figures,  coverin.g  nine  months' 
work,  are  available.  The  following  paragraphs 
outline  the  plant  and  methods  employed  at 
each  place,  and  also  give  separately  the  cost 
at  each   for  the  period  stated. 

CRUSHED   STONE. 

Porto  Bella  Quarry.— The  Porto  Bello 
quarry   is   developed   on   the   flank   of   a   rock 


and  Sullivan  drills  for  breaking  large  rock. 
Vertical  and  toe  holes  are  employed.  The 
holes  are  spaced  from  0  to  14  ft.  apart  and 
the  vertical  holes  have  a  maximum  depth  of 
24  ft.  The  blasting  is  done  with  (50  per  cent 
dynamite  in  charges  ranging  from  15  to  50 
lbs.  per  hole.  There  is  much  breaking  of 
large  stones  required.  The  blasted  rock  is 
loaded  by  70-ton,  1%-cu.  yd.  dipper  Bucyrus 
shovels  onto  6-cu.  yd.  dump  cars  hauled  in  7- 
car  trains  by  locomotives  to  the  crusher  house 
floor.  As  stated  above,  the  crushed  stone  is 
delivered  by  conveyors  to  the  bins.  From 
the  bins  it  is  chuted  into  barges,  using  6 
chutes  simultaneously  and  loading  a  700-cu. 
yd.  barge  in  one-half  to  three-fourths  hour. 

The  barges  are  towed  by  sea  from  Porto 
Bello  to  Colon  and  thence  by  the  old  French 
canal  to  Gatun,  where  they  are  unloaded  by 
cableway  and  brag  buckets  as  described  in  our 
issue  of  Dec.  7,  1910. 

Up  to  Dec.  27,  1909,  the  plant  was  worked 
a  12-hour  day  and  from  that  time  to  June  30, 
1910,  a  16-hour  day.  The  maximum  month's 
output  was  74,184  cu.  yds.  in  June,  1910,  dur- 
ing which  the  time  was  divided  as  follows: 
70.15  per  cent  crushing,  19,72  per  cent  under- 
going repairs,  and  10.13  per  cent  idle  waiting 
for  barges  and  because  of  other  delays.  The 
output  of  the  crushers  was   170   cu.  yds.   per 


Rock   Crushing   Plant  at  Aucon   Quarries,   Panama  Canal. 


hill,  rising  from  the  water's  edge  at  an 
angle  of  30°  to  45°.  The  quarry  flow  is  de- 
veloped at  elevation  88  and  between  this  hori- 
zontal and  a  vertical  plane  on  contour  2G0 
there  are  roughly  4,000,000  cu.  yds.  The 
charging  flow  of  the  crusher  house  is  at 
quarry  flow  level  and  the  general  movement 
of  the  rock  is  descending  to  storage  bins  at 
the  water's  edge.  During  the  year  the  quarry 
face  was  opened  up  for  a  length  of  2,500  ft., 
with  a  maximum  height  of  140  ft.  The  rock 
is  andesitic  trap  weighing  103  lbs.  per  cu.  ft. 
It  has  an  overburden  of  earth  which  has  to. 
lie  stripped.  The  stripping  is  done  by  hy- 
(Iraulicking  natural  rock  gulleys  in  the  face 
of  the  hill  serving  as  flumes  for  the  waste. 

The  crushing  plant  is  in  duplicate;  each 
unit  consists  of  one  No.  9  and  three  No.  6 
McCully  crushers  with  screens,  etc.  On  June 
30,  1910,  a  No.  21  McCully  crusher  was  being 
erected  to  feed  the  two  No.  9  crushers.  A 
power  plant,  a  pumping  plant  for  hydraulick- 
ing,  storage  bins,  machine  shop,  quarters  and 
comrnissary  for  600  to  700  men  compose  the 
remaining  main  features  of  the  plant.  Auto- 
matically operating  conveyors  take  the 
crushed    stone    to   the   storage   bins. 

The  drilling  is  done  with  3%-in.  Ingersoll- 
Rand  and  Wood  drills  with  smaller  Sergeant 


hour  in  service  and  251.3  cu.  yds.  per  hour 
crushing. 

The  costs  of  stone  production  at  Porto  Bello 
are  available  in  detail  from  June  1  to  Oct. 
1,  1910.  Production  costs  comprise  quarrying 
and  crushing,  or  f.  o.  b.  barges.  The  costs  of 
towing  and  unloading  into  stock  for  the  same 
period  are  also  given   by  items. 

The  costs  given  for  the  first  six  months  of 
1910  are  based  on  a  yardage  of  404.924  cu.  yds. 
The  cost  of  quarrying  was  as  follows : 

Item.  Per  cu.  yd. 

Stripping    $0.0360 

Drilling    0,0875 

Blasting    0.2949 

Loading    0.1596 

Transportation    "-l";! 

Tracks     0.0601 

Power    0.0447 

Maint.  equipment  ^.0776 

Plant  arbitrary 0^3401 

Total    ". $1-2091 

Crushing  404,924  cu.  yds.  costs  as  follows: 
Item.  Percu  yd. 

Operation   of  crushers 'S'oji? 

Stone  bins  and  conveyors nniii 

Maint.  equipment  S'Sjo, 

Po-wer    0.04S1 

Plant  arbitrary  ■     0-1751 

Total    J0.3777 


December   14,   1910. 
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The  cost  of  producing  crushed  stone  at 
Porto    Bcllo   is   therefore    as    follows: 

Quarrying  per  cu.  yd $1  21 

Crushing     oiss 

Total    J1.59 

The  cost  of  towing  404,924  cu.  yds.  in 
barges  from  Porto  Bello  to  Gatun  Locks  was 
as   follows : 

Item.  Per  cu.  yd. 

Operation  of  tugs  and  barges ^O.ltiSfl 

Maintenance  of  equipment 0.0666 

Plant  arbitrary   0.2240 

Total    S0.4586 

At  tiatun  the  crushed  rock  is  unloaded  from 
the  barges  into  stock  piles  by  means  of  cable- 
ways  operating  grab  buckets.  The  cost  of  this 
operation  was  as  follows  : 

Item.  Percu.  yd. 

Operatmg  cableways  and  cranes $0.1679 

Maintenance  of  equipment    0.0692 

Power    ; .     o!oi66 

Plant  arbitrary  0.1731 

Total $0.420S 

Of  this  404,924  cu.  yds.  an  amount  of  63,- 
40.5  cu.  vds.  required  extra  rail  transportation 
at  the   following  cost : 

„  I'em.  Per  cu.  yd. 

Operatmg  trains  $0.2571 

Maintaining  equipment ,',     0  0740 

Repairs  to  tracks 0  0657 

Dumping  in  storage    ]     o!o54S 

Total $0.4516 

Prorating  this  extra  railway  charge  over 
the  whole  404.924  cu.  yds.  adds "$0.07  per  cubic 
yard  to  the  above  items.  There  has  also  to 
be  added  a  charge  of  8.54  cts.  per  cubic  yard 
for  division  administration  and  general'  ex- 
penses. Including  these  and  giving  the  cost  to 
the  nearest  cent  we  have  the  following  sum- 
mary : 

^  ^tem.  Per  cu.  yd. 

Quarrymg    j]  21 

Crushing    0.38 

Towmg    0.46 

Unloading    5  43 

Extra  rail  transportation 0.07 

Division  expenses 0.08 

Total $2.63 

The  cost  of  stone  production  for  Julv-Sep- 
teniber.  1910,  the  three  months  following  tlie 
above   half-year,   was   as    follows   based   on   a 
yardage  of  207,654  cu.  yds. : 
Quarrying:  Per  cu.  yd. 

Stripping    $0.0313 

Drilling    0.061S 

Blasting    ;...     0.2919 

Loading 0.1257 

Transportation o!o926 

Tracks 0.0596 

Power 0.0387 

Malnt.  equipment 0.1251 

Plant  arbitrary  0.3401 

Total    $1.1658 

Crushing: 

Operating  crushers   $0.0473 

Stone  bins  and  conveyors 0.0367 

Power    0.0395 

Malnt.    equipment    0.1064 

Plant  arbitrary  0.1751 

Total    $0.4050 

Total  production " $1.5708 

Towing: 

Operating  tugs  and  barges $0.1304 

Malnt.    squipment    0.0433 

Plant  arbitrary   0.2240 

Total    $0.3977 

Unloading: 

Operating  cableways,  etc $0.1142 

Power    0.0202 

Malnt.  equipment 0.0759 

Plant  arbitrary  0.2030 

Total    $0.4133 

Rail  Transportation  Extra,  58,459  cu.  yds.: 

Operating  trains $0.0821 

Repairs  to  tracks 0.0025 

Dumping  in  storage 0.0724 

Maint.  equipment 0.0436 

Total    $0.2006 

Prorating  this  extra  railway  transportation 
over  the  total  yardage  and  adding  division 
administration  and  general  expenses  we  have 
the   following  summary: 

Item.  Per  cu.  yd. 

Quarrying    S1.17 

Crushing    0.40 

Towing    0.40 

Unloading    0.41 

Extra  rail  transp 0.06 

Division  expenses    0.11 

Total    $2.55 


.huon  (Jiiarry.— This  quarry  for  the  Pacific 
locks  is  located  on  the  side  of  Ancon  Hill 
facing  Balboa.  The  quarry  is  of  the  side  hill 
type  and  Fig.  1  shows  the  arrangement  of 
the  crushing  plant  which  consists  of  one  No. 
12  and  four  No.  6  crushers.  The  blasted  rock 
is  loaded  into  cars  by  steam  shovels,  haulctf 
over  a  series  of  switchbacks  to  the  crushers 
and  from  the  storage  bins  is  taken  by  train  to 
the  stock  piles  at  Pedro  Miguel  and  Mira- 
florcs. 

To  open  up  the  quarry  required  2,384  cu. 
yds.  of  grading  and  194,112  cu.  yds.  of  grad- 
ing. The  quarry  was  prepared  for  operation 
in  October,  1909,  when  a  slide  occurred  which 
delayed  operations  until  some  40.900  cu.  yds. 
of  displaced  rock  had  been  removed.  The 
plant  finally  began  operations  Feb.  10,  1910, 
and  the  quantities  and  cost  data  given  were 
practically  the  period  between  the  above  date 
and  Oct.  1,  1910.     The  cost  data  follow: 

Diinng  the  first  six  months  of  1910  a  total 
of  175,174  cu.  yds.  of  stone  were  produced 
at  the  Ancon  quarries.  The  cost  of  this  stone 
for  quarrying  was  as  follows : 

„  Item..  Percu.  yd. 

Stripping    $0.1736 

Drilling 0.1388 

Blasting    ^ 0.0927 

Loading    0.0689 

Transportation    0  1402 

Tracks     0.1741 

Power    

Maint.  equipment  6.085.^ 

Plant  arbitrary  0.2300 

Total    $1.1038 

It  will  be  observed  that  no  charge  for 
power  is  entered  as  is  the  case  at  Porto  Bello. 
The  cost  of  crushing  at  .Ancon  was  as  fol- 
lows : 

Item.  Per  cu.  yd. 

Operating  crusliers   $0.0346 

Stone  bins  and  conveyors 0.0089 

Power    0.0528 

Maint.  equipment 0.0033 

Plant  arbitrary   0.0649 

Total    $0.1654 

The  total  cost  of  production,  (|uarrying  and 
crushing  was,  therefore,  $1.2683  per  cu.  yd. 
As  stone  from  Ancon  is  transported  direct  by 
rail  and  dumped  from  a  trestle  there  are  nc 
touring  or  unloading  charges  as  at  Porte 
Bello.  The  cost  of  rail  transportation  was  as 
follows : 

Item.  Per  cu.  yd. 

Operating  trains  $0.0728 

Maint.  equipment   0.0.110 

Repairs  to  track 0.0209 

Dumping  in  storage   0.0-13S 

Plant  arbitrary  0.0500 

Total    $0.1885 

.Adding  the  cost  of  division   administration 
and  summarizing  we  have : 
Item.  Per  cu.  yd. 

Quarrying    $1.1038 

Crushing    0.1654 

Transporting 0.1885 

Division  expenses 0.0455 

Total    $1.5032 

The  corresponding  costs  for  the  three 
months,  July-September,  1910,  were  as  fol- 
lows : 

Quarrying:                                                        Per  cu.  yd. 

Stripping    $0.0224 

Drilling   0.0613 

Blasting    0.0486 

Loading    0.0471 

Transporting    0.0704 

Tracks  0.0259 

Maint.  equipment  0.0146 

Plant  arbitrai-y   0.2500 

Total    $0.5403 

Crushing: 

Operating  crushers   $0.0192 

Stone  bins  and  conveyors 0.0063 

Power    0.0298 

Maint.    equipment    0.0031 

Plant  arbitrary   0.0792 

Total    $0.1376 

Transporting: 

Operating  trains  $0.0524   ■ 

Repairs  to  tracks 0.0137 

Dumping  in  storage  0,0102 

Maint.  equipment 0.0147 

Plant  arbitrary   0.0500 

Total    $0.1410 

Division   expenses    $0.0247 

Grand  total  $0.8436 

SAND. 

Sand  for  concrete  rock  on  the  Atlantic  Di- 
vision is  taken  from  the  sea  beach  at  Xombre 
de  Dios,  dredging    a     channel     through     the 


shallow  water  to  the  deep  sand  deposits  in- 
shore. Several  methods  of  excavation  were 
employed  and  some  of  the  excavation  was 
rehandled  and  the  particulars  of  operation  are 
not  clearly  reported.  In  a  general  way  54,390 
cu.  yds.  were  obtained  by  pipe  line  dredge ; 
13,032  cu.  yds.  by  a  iVi-cu.  yd.  clamshell  tem- 
porarily mounted  on  a  barge ;  4,040  cu.  vds.  by 
clamshell  dredge,  and  109.841  cu.  yds.  by  lo- 
comotive cranes.  In  addition.  92,200  cu.  yds. 
were  dredged  in  developing  the  channel  tothe 
deposits  and  some  22,052  cu.  yds.  were  re- 
handled.  The  cost  of  this  development  work 
is  charged  into  the  sand  costs  for  the  six 
months  up  to  June  .30,  1910.  The  record  of 
dredging  and  costs  are  given  in  Table  I.  The 
detail  operating  costs  for  the  six  months  up 
to  June  30,  1910,  were  as  follows: 

The  records  cover  a  total  of  148,844  cu.  yds., 
of  which  83.072  cu.  yds.  are  classed  as  excava- 
tion and  05,772  cu.  yds.^as  dredging.  The 
cost  of  excavation  was  as  follows : 

Excavation  (83.072  cu.  yds.):                    Per  cu.  yd. 

Cleaning  and  blasting $0.0080 

Loading    0.1125 

Tracks     0.0701 

Transportation     0.114!^ 

Dumps     0.0061 

Pumps   0.014(^ 

Maint.   equipment   0.1076 

Total    $0,433? 

The  cost  of  dredging  was  as  follows : 

Dredging   (63.772   cu.   yds.):  Percu.  yd. 

Operating    dredges    $0.3082 

Maint.    equipment    0.131(^ 

Total     $0.4392 

The  above  two  costs  averaged  over  the  total 
yardage  gives  the  average  cost  of  production 
and  adding  plant  arbitrary  charges  we  have : 

Item.  Per  cu.  yd. 

Production    cost    $0.4358 

Plant   arbitrary 0.3871 

Total    $0.822» 

The  cost  of  touring  35  miles  to  Gatun  was 
as  follows  for  the  total  148,844  cu.  yds. : 
Towing:  Per  cu.  yd. 

Operating  tugs  and  barges $0.2645 

Maint.   equipment    0.128O 

I'lant   arbitrary    0.231(> 

Total    $0.6235 

The  cost  of  unloading  148,844  cu.  yds.  from 

barges  at  Gatun  was  as  follows : 

Unloading:  Per  cu.  yd. 

Operating   cableways   and    cranes $0.1406 

Maint.    equipment    0.072* 

Power    0.0174 

Plant    arbitrary    0.123* 

Total $0.3548 

In  addition  to  the  above  costs  there  was  an 
additional  expense  for  transporting  28,9-58  cu. 
yds.  by  rail  into  storage.    The  cost  of  this  pei* 
cubic  yard  transported  was  as  follows : 
Rail    Transportation:  Per  cu.  yd. 

Operating    trains    : . .   $0.1550 

Maint.    equipment    0.0476 

Repairs   to   tracks    0.0313 

Dumping  in  storage   - 0.0466 

Total $0.2805 

Prorating  this  extra  charge  over  the  total 
yardage,  adding  the  division  administration 
expenses  and  summarizing  we  have: 

Item.  Percu.  yd. 

Excavation $0,822* 

Towing    0.6235 

Unloading    ; 0.3548 

Extra  rail  transp 0.0546 

Division   expenses    0.0596 

Total    $1,915* 

Figures  corresponding  to  the  above  cover- 
ing the  total  87,4.30  cu.  yds.  of  sand  excavated 
during  July-September.  1910,  are  as  follows: 
Excavation  (29,503  cu.  yds.):  Per  cu.  yd. 

Blasting    $0.0195 

Loading  by  cranes  0.1978 

Tracks 0.1182 

Transportation 0.0921 

Trestles    O.OIOO 

Dumps     0.009O 

Pumps 0.0322 

Maint.   equipment   ■ 0.1669 

Total    $0.6466 

Dredging  (57,927  cu.  yds.):  Per  cu.  yd. 

Operating    dredges    —  $0.3688 

Maint.    equipment    0.3236 

Total    $0.6924 

.•\veraging  excavation  and  "dredging"  costs 
over  the  total  87,4.30  cu.  yds.  we  have : 
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Production:  Per  cu.  yd. 

Production    cost    $0.6769 

Plant  arbitrary  0.4677 

Total    $1.1446 

Towing: 

Operating  tugs  and  barges $0.2282 

Maint.    equipment    0.0S43 

Plant  arbitrarj-   0.2310 

Total    $0.5435 

Unloading: 

Operating  cableways  and  cranes $0.1174 

Power 0.023S 

Maint.    equipment    0.0550 

Plant  arbitrary  0.1370 

Total    $0.3332 

The    extra    charge   for    transporting    24,859 
cu.  yds.  by  rail  into  storage  was  as  follows : 
Rail   Transportation:  Per  cu.  yd. 

Operating    trains    $0.1442 

Repairs   to   tracks    0.0027 

Dumping  in  storage   0.0006 

IMaint.    equipment    0.068S 

Total    $0.2163 

Prorating   this   extra   rail   charge   over   the 
total   yardage,   adding   division   administration 
expenses  and  summarizing  we  have: 
Item.  Per  cu.  yd. 

Excavation    $1.1446 

Towing    0.5435 

Unloadins    0.3332 

Extra    rail    transp 0.0615 

Division   expenses    0.0907 

Total    S2.1735 

Chamc  Deposit. — Sand  for  the  Pacific  Di- 
vision work  is  secured  by  dredging  from  a 
bay  formed  by  Point  Chame,  which  is  about 
20  miles  up  the  coast  from  Balboa.  A  self- 
propelling  ladder  dredge  is  worked,  discharg- 
ing into  500-cu.  yd.  barges,  which  are  towed 
to  Balboa  and  there  unloaded  by  cranes  into 
storage  bins  from  which  it  is  chuted  into  cars 
for  transportation  to  the  lock  sites.  Three 
unloading  cranes  are  employed,  each  having  a 
single  cantilever  33  ft.  long  extending  beyond 
the  dock  face.  Each  crane  is  provided  with 
a  3-cu.  yd.  clamshell  bucket  and  has  a  hoist- 
ing speed  of  300  ft.  per  minute. 

The  Chame  sand  has  been  shipped  to  the 
Atlantic  Division  and  widely  used  for  the 
work  of  other  departments.  During  the  year 
ending  June  30.  1910,  23.5,860  cu.  yds.  were 
produced   and   distributed  as   follows : 

Atlantic  Division    101,748  cu.  yds. 

Pacific    Division    126,869  cu.  yds. 

Other  departments    7,243  cu.  yds. 

Total 235.860  cu.  yds. 

The  cost  of  sand  production  at  Chame  for 

the  six  months  ending  June  30,   1910,  was  as 

follows : 

Dredging:  Per  cu.  yd. 

Operating    dredges    $0.1205 

Maint.    equipment    0.0952 

Plant  arbitrary  0.0300 

Total    $0.2457 

Towing: 

Operating  tugs  and  barges $0.1158 

Maint.    equipment    0.0494 

Plant  arbitrary   0.0600 

Total    $0.2252 

Unloading: 

Operating  cranes    $0.0845 

Maint.    equipment    0.0528 

Power    0.0262 

Plant  arbitrary   0.0949 

Total    $0.2584 

Grand  total  $0.7293 

The  last  total  is  the  cost  of  sand  in  bins 
ready  for  chuting  into  cars.  During  the  six 
months  116,385  cu.  yds.  were  shipped  by  rail 
to  the  stock  piles  at  Pedro  Miguel  and  Mira- 
flores  and  66,783  cu.  yds.  to  the  Atlantic  Di- 
vision. The  cost  of  rail  transportation  to 
Pedro  Miguel  and  Miraflores  was  as  follows : 
Rail  Transportation:  Per  cu.  yd. 

Operating    trains    $0.0836 

Maint.    equipment    0.0271 

Repairs  to   tracks    0.0206 

Dumping  in  storage   0.0228 

Plant  arbitrary  0.0660 

Total    $0.2201 

Adding  division  administration  expenses  we 
have  the  following  .cost  for  sand  in  stock  pile 
at  Pedro  Miguel  and  Miraflores. 
Item.  Per  cu.  yd. 

Dredging    ?0.2457 

Towmg    U.^^52 

Unloadmg 0-2^84 

Rail    transportation    ^■i.ti 

Division   expenses    0.03(0 

Total    $0.9764 


The  cost  of  transporting  by  rail  66,783  cu. 
yds.  to  the  Atlantic  Division  was  as  follows: 

Item.  Per  cu.  yd. 

Operating    trains ^"'nili 

Maint.    equipment    Sn??r 

Dumping  in  storage  ririln 

Plant  arbitrary   ■     0-1000 

Total    $0.5411 

The  Atlantic  Division  was  charged  for  this 

sand  an  average  of  $0.8077  per  cu.  yd.,  which 

added   to  the   above  total    gives     a     cost     in 

storage  of  $1.2488. 
The'  figures  corresponding  to  the  above  for 

the   three   months,   July-September,    1910,   are 

as  follows : 

Dredging:  ^'"' ?J?j?m 

Operatmg  dredges   "llnoS? 

Maint.    equipment S'iJSnJ 

Plant  arbitrary   ■     O.OJUO 

Total    $0.1552 

Towing:  . 

Operating  tugs  and  barges 'nionA 

Maint.    equipment    r^Anr. 

Plant  arbitrary  •     O-Oboo 

Total    $0.1866 

Unloading:  ,.  .,„ 

Operating  cranes   *nn97n 

Power    °0270 

Maint.    equipment   A'??nn 

Plant  arbitrary   ■     ".li»o 

Total    $°-2515 

Rail  Transportation:  ,„  njQd 

Operating    trains    *n'nii- 

Repairs  to  tracks  nmci 

Dumping  in  storage   nni ji 

Maint.    equipment    Inilk 

Plant  arbitrary   ■  "."^O" 

Total $0.1821 

Division   expenses tu.u^uu 

Grand  total  ^O-SO"' 

Methods  of  Driving  the   Utah  Metals 

Company's  Tunnel,   with   Some 

Unit   Costs. 

The  Utah  Metals  Company  has  under  con- 
struction a  tunnel  11,000  ft.  long.  It  is  to  be 
used  for  the  transportation  of  ore  through  the 
mountain  to  the  Tooele  smelter.  This  tunnel 
is  8x9  ft.  in  section  and  is  now  excavated  for 
3,900  ft.  of  its  length  through  quartzite  and 
occasional  belts  of  limestone.  The  tunnel  is 
on  a  0.3  grade.  The  method  of  construction 
is  described  by  Leroy  H.  Palmer  in  Mines 
and  Minerals,  'from  which  article  we  abstract 
the  following  notes  on  the  methods  and  costs 
given. 

Drilling  is  done  by  two  Ingersoll-Sergeant 
8%-in.  piston  machines  mounted  on  the  same 
bar.  The  ordinary  round  consists  of  12  holes, 
3  cut  holes  with  as  much  pitch  as  the  ground 
will  stand,  3  breast  holes  with  a  slight  angle 
downwards,  3  uppers  at  a  slight  angle,  and  3 
lifters  with  just  sufficient  angle  to  carry  wa- 
ter. This  round  is  varied  to  suit  the  nature 
of  the  ground,  and  frequently  three  or  four 
additional  holes  are  drilled.  The  holes  are 
charged  with  40  per  cent  dynamite,  50  to  70 
lbs.  to  a  round,  and  fired  by  hand.  Three 
shifts  are  at  work  and  each  breaks  a  little 
over  4  ft.  in  the  regular  sized  drift. 

The  formation  so  far  encountered  is  suffi- 
ciently firm  to  stand  with  little  support.  What- 
ever timbering  is  needed  consists  of  stulls  or 
posts  with  head-boards  and  a  few  full  drift 
sets.  If  bad  ground  is  encountered,  a  drift 
set  with  the  cap  framed  in  three  segments  so 
as  to  form  a  rough  arch  will  be  used. 

The  timbers,  of  which  there  is  an  abundance 
on  the  property,  are  undressed.  The  track  is 
24-in.  gage,  of  30-lb.  rails  on  ties  whose  cen- 
ters are  24  ins.  apart.  The  cars  have  a  ca- 
pacity of  42  cu.  ft.,  with  slope  bottom,  so  that 
by  throwing  a  catch  one  side  is  released  and 
the  rock  slides  out.  They  are  hauled  in  trains 
of  four  by  a  Baldwin-Westinghouse  locomo- 
tive. Ventilation  is  effected  by  a  48-in.  Siroc- 
co fan  direct-connected  to  a  15-h.p,  direct- 
"  current  motor.  It  is  used  as  a  blower  while 
the  men  arc  drilling  and  as  an  exhauster  after 
blasting. 

It  was  installed  inside  the  tunnel  2,300  ft. 
from  tlie  portal  where  it  gives  a  much  higher 
efficiency.  The  fan  has  a  capacity  of  5,300  cu. 
ft.  of  air  per  minute  and  the  object  in  chang- 


ing its  position  was  to  balance  to  a  certain 
degree  the  length  of  the  intake  and  discharge 
pipes,  and  to  use  it  as  an  exhaust  fan  all  the 
time. 

The  cost  of  driving  the  average  10%  ft.  in 
two  shifts  is  as  follows : 

16  men  at  $3.50 $56.00 

90  lbs.  explosive  at  16  cts 14.40 

2  engineers    7.00 

Blacksmithing    T.OO 

Superintendence   and    engineering 10.67 

Total  for  10.5  ft $95.07 

Cost   per  lineal  foot 9.1= 

The  Ingersoll-Sergeant  drills  are  operated 
by  air  which  is  furnished  from  the  comnany's 
hydroelectric  plant.  A  Pelton  wheel  is  belted 
to  an  Ingersoll-Sergeant  two-stage  compres- 
sor, (9%xl5xl0  in.)  which  can  be  run  at  140 
revolutions  per  minute,  thus  giving  a  capacity 
of  400  cu.  ft.  of  free  air  per  minute.  The 
compressor  works  to  100  lbs.  The  air  is  car- 
ried in  a  6-in.  line  to  a  point  200  it.  within  the 
portal  of  the  tunnel  where  the  line  is  reduced 
to  4  ins.  and  carried  to  a  receiver  near  the 
working  face.  From  the  receiver  the  ma- 
chines  are    fed  by   a   2-in.    line. 

The  tunnel  water  is  carried  away  with  a 
drain  at  the  side  in  which  is  laid  a  flume  24x 
24  ins.  The  flow  of  water,  380  gals,  per  min- 
ute, is  piped  in  a  5-in.  line  to  the  power  house 
and  directed  against  an  18-in.  Pelton  wheel 
direct-connected  to  a  3-kw.  direct-current  gen- 
erator which   supplies  the  lighting  system. 

It  will  require  about  2  years  more  to  com- 
plete the  remaining  7,000  ft.  of  the  tunnel. 


Road      Improvement      Conference. — The 

American  Society  of  Civil  Engineers  will 
hold  three  meetings  for  discussing  road 
construction  and  maintenance.  These 
meetings  will  be  held  at  the  headquarters 
of  the  society,  220  West  57th  St.,  New 
York  city,  on  Jan.  20  and  21,  the  days  fol- 
lowing the  annual  meeting  of  the  society. 
The  topics  to  be  discussed  are  as  follows: 

(1)  Preliminary   investigations. 

(2)  Relative  value  of  three  methods  of  carry- 

ing on  work: 

(a)  That  in   which   both  labor  and   ma- 

terial   are    furnished    by    the    con- 
tractor. 

(b)  That  in  which   the  material  is   sup- 

plied by  the  party  of  the  first  part 
and  the  labor  by  the  contractor. 

(c)  That    in    which    both    the    labor   and 

material  are  supplied  by  the  party 
.    of  the  first  part. 

(3)  Systems   of   maintenance. 

(4)  The   use   of  water,    calcium  chloride,   light 

oils,   etc.,   as   dust  palliatives. 

(5)  Surface   treatment  •  with    tars,    heavy  oils. 

etc. 

(6)  The  use  of  bituminous  materials  by  pene- 

tration  methods. 

(7)  The  use  of  bituminous  materials  by  mix- 
ing methods. 

The  discussion  on  each  of  the  above  topics  • 
will  be  presented  by  an  engineer  specially  se- 
lected for  that  purpose,  and  such  presentation 
will  be  limited  to  ten  minutes:  the  discussion 
of  each  of  the  subsequent  speakers  will  be  lim- 
ited to  five-minute  talks  in  order  that  everyone 
interested  may  have  an  opportunity  to  give  his 
vieAvs  and  that  the  resulting  discussion,  when 
edited  and  collated  under  the  rules  of  the  So- 
ciety for  publication,  may  be  a  concise  sum- 
mary of  present-day  practice. 

All  engineers  interested  in  road  building, 
w-hether  members  of  the  Society  or  not.  are  in- 
vited to  be  present  and  take  part  in  this  dis- 
cussion. 


Unit  Costs  of  Carpenter  Labor  on  Four 
Two-Story  Buildings. — The  following  is 
the  cost  of  labor  per  thousand  feet  board 
measure  of  lumber  on  four  frame  flat  build- 
ings built  in  the  City  of  Chicago  in  1906.  with 
union  labor  at  60  cts.  per  hour.  The  build- 
ings were  each  two  stories  in  height  and  were 
21  ft.  6  ins.  wide  by  34  ft.  in  depth: 

Frame  timber   ^■'S'SS 

Bridging  (per  M.  ft.  of  joists) 3.00 

Sheathing  and   rough   floors J-^J 

Shingles    f^ 

Siding    \\-f 

Flooring,  T.   P }g™ 

Flooring,  maple   -i""" 

The  millwork  was  bought  by  board  meas- 
urement and  was  made  up  on  the  job.  The 
carpenter  work  for  making  up  and  setting  the 
millwork  cost  58  per  cent  of  the  cost  of  the 
material.  We  are  indebted  to  Mr.  John  Mc- 
Michaels,  contractor,  of  Chicago.  111.,  for  the 
above  figures. 


December   14,   19 10. 


ENGINEERING-CONTRACTING 


ROADS      AND      STREETS      SECTION 


Drainage  Areas  and  Areas  of  Water- 
ways for  Highway  Culverts 
and  Bridges.-^' 

At  the  present  time  practically  all  of  the 
culverts  are  too  small  to  carry  the  water 
that  comes  to  them.  The  matter  of  the  re- 
quired area  is  one  that  has  been  given  very 
little  attention.  When  a  new  culvert  is  to 
be  constructed  the  township  commissioners 
(  i  generally  each  make  a  guess  as  to  the  area 
'  I  required  and  then  agree  by  a  majority  vote 
as  to  what  the  size  should  be,  which  vote  is 
largely  determined  by  the  amount  of  money 
that  is  available  for  a  particular  structure  or 
how  many  of  the  commissioners  live  in  that 
neighborhood.  There  is  no  excuse  whatever 
for  this  unbusinesslike  guessing  method,  for 
the  railroad  companies  have  made  accurate 
surveys  of  drainage  areas  and  computed  the 
run-off  from  the  maximum  rainfall  per  hour, 
and  have  designed  their  structures  according 
to  these  scientific  methods,  and  in  most  cases 
have  bad  an  opportunity  to  determine  from 
practical  use  as  to  whether  their  computations 
were  correct  or  not. 

The  factors  entering  into  the  problem  of 
the  probable  run-off  are  the  area  of  the  drain- 
age basin,  the  maximum  rainfall  per  hour, 
the  slope  of  the  surface,  the  character  of 
the  soil,  whether  it  is  porous  or  compact, 
and  whether  it  is  cultivated  or  wooded.  Table 
1  has  been  prepared  by  the  Engineering  De- 
partment of  the  .'\tchison.  Topeka  and  Santa 
Ft  Ry.  for  the  approximate  areas  of  water- 
ways for  average  drainage  areas  in  Eastern 
Kansas  and  Missouri,  where  the  rainfall  i-^ 
about  35  ins.   per  year : 


T.A.BLE  I— DRAINAGE  ARE.A.S  .\ND  APPROX- 
IMATE AREAS   OF  WATERWAYS. 
Column  D  =  Areas  drained  in  sq.  miles. 
Column  A  =  Areas  of  waterway  in  sq.  ft. 


D 

A 

D 

A 

D 

A 

.01 

2.0 

4.8 

443.0 

60.0 

1,650.0 

.02 

4.0 

5.0 

455.0 

65.0 

1,720.0 

.04 

i.D 

5.5 

483.0 

70.0 

1,780.0 

.06 

10.5 

6.0 

509.0 

75.0 

1.840.0 

.08 

13.5 

6.5 

533.0 

80.0 

1,900.0 

.10 

16.0 

7.0 

556.0 

85.0 

1,960.0 

.15 

25.0 

7.5 

579.0 

90.0 

2.015.0 

.20 

32.0 

8.0 

601.0 

95.0 

2.065.0 

.25 

38.0 

8.5 

622.0 

100.0 

2,120.0 

.30 

44.0 

9.0 

641.0 

110.0 

2.220.0 

.40 

56.0 

9.5 

660.0 

120.0 

2.315.0 

.50 

66.0 

10.0 

679.0 

130.0 

2.405.0 

.60 

74.0 

11.0 

710.0 

140.0 

2,500.0 

.70 

81.0 

12.0 

740.0 

150.0 

2,580.0 

.80 

88.0 

13.0 

775.0 

160.0 

2.665.0 

.90 

94,0 

14.0 

805.0 

170.0 

2.745.0 

1.0 

100.0 

15.0 

835.0 

ISO.O 

2.820.0 

1.2 

120.0 

16.0 

865.0 

190.0 

2,900.0 

1.4 

140.0 

17.0 

890.0 

200.0 

2,970.0 

1.6 

160.0 

18.0 

920.0 

220.0 

3.115.0 

1.8 

180.0 

19.0 

945.0 

240.0 

3,245.0 

2.0 

200.0 

20.0 

970.0 

260.0 

3,370.0 

2.2 

220.0 

22.0 

1,015.0 

280.0 

3,495.0 

2.4 

240.0 

24.0 

1.060.0 

300.0 

3,615.0 

2.6 

260.0 

26.0 

1,100.0 

325.0 

3,770.0 

2.8 

280. 0 

28.0 

1,140.0 

350.0 

3,900.0 

3.0 

300.0 

30.0 

1,180.0 

375.0 

4,035.0 

3.2 

321.0 

32.0 

1,220.0 

400.0 

4.165.0 

3.4 

340.0 

34.0 

1,255.0 

450.0 

4,3>!5.0 

3.6 

357.0 

36.0 

1,290.0 

500.0 

4.610.0 

3.8 

373.0 

38.Q 

1,320.0 

550.0 

4.825.0 

4.0 

3SS.0 

40.0 

1,350.0 

600.0 

5.030.0 

4.2 

403.0 

45.0 

1.435.0 

650.0 

5.230.0 

4.4 

417.0 

50.0 

1,510.0 

700.0 

5.420.0 

4.6 

430.0 

55.0 

1,580.0 

It  will  be  noted  that  a  normal  drainage 
area  containing  one  square  mile,  or  640  acres, 
requires  100  sq.  ft.  of  water-way  area.  These 
figures  can  be  very  easily  kept  in  mind  and 
water-ways  for  drainage  areas  up  to  4  square 
miles  readily  determined,  even  though  the 
table  containing  the  tabulated  data  is  not  at 
hand  by  multiplying  the  area  in  square  miles 
by  100. 

These  tables  contain  the  most  reliable  in- 
formation yet  available  and  since  the  drain- 
age basins  have  been  carefully  surveyed  and 
record  of  the  maximum  rainfall  kept  and  the 
structures  designed  from  this  data  have  been 

•From  a  paper  by  W.  S.  Gearhart,  State  High- 
way Engineer  of  Kansas,  presented  at  the  7th 
Annual  Convention  American  Good  Roads  Con- 
gress, Indianapolis,  Ind.,  Dec.  6-9,  1910. 


in  practical  use  for  a  number  of  years,  makes 
such  information  of  inestimable  value  and 
the  areas  of  the  water-ways  given  here  are 
as  nearly  correct  as  it  is  possible  to  learn 
at  the  present  time  and  in  the  construction 
of  new  culverts  these  tables  should  be  care- 
fully consulted  after  the  drainage  area  and 
the  character  of  the  slopes  and  soil  have 
been  determined.  It  should  be  remembered, 
however,  that  these  water-ways  are  for  aver- 
age drainage  areas. 

Dust    Prevention    Work    on     County 

Roads  and  Suburban  Streets  in 

the  District  of  Columbia. 

Experiments  were  conducted  during  the  last 
fiscal  year  by  the  Superintendent  of  County 
Roads  of  the  District  of  Columbia  in  the  use 
of  oil  in  connection  with  dust  laying  on  the 
county  roads.  According  to  the  annual  report 
of  the  Engineer.  Department  of  the  District 
of  Columbia  for  the  fiscal  year  ended  June  30, 
1910.  these  experiments  were  attended  gener- 
ally with  good  results,  the  most  important  of 
which  was  that  the  dust  was  kept  down  at  all 
periods  of  the  day  instead  of  drying  out  at 
intervals,  as  is  apt  to  happen  when  the  roads 
are  sprinkled. 

Experiments  were  made  in  the  use  of  emul- 
sion oils,  heavy  oils,  and  granulated  calcium 
chloride  as  dust  layers;  heavy  tar  and  as- 
phaltic  binders  have  also  been  employed.  Good 
results  in  soihe  cases  have  been  obtained  from 
the  use  of  calcium  chloride,  which,  by  ab- 
sorption of  atmospheric  moisture  in  ordinary 
weather,  keeps  the  streets  in  a  proper  state  of 
dampness  without  creating  mud  or  permitting 
dust.  This  treatment,  states  the  report,  is 
especially  adapted  to  macadamized  residential 
streets,  and  is  well  adapted  for  climates  where 
the  average  amount  of  moisture  in  the  air  is 
considerable.  The  emulsion  oil  is  stated  to 
have  been  found  well  adapted  to  residential 
streets  and  also  to  macadamized  roads  with 
heavy  travel.  The  report  states  that  the  heavy 
oils,  such  as  those  containing  40  to  .50  per 
cent  asphalt,  which  are  applied  directly  with- 
out emulsifying,  seem  better  adapted  to  ,sub- 
urban  roads,  and  particularly  to  those  where 
there  is  little  if  any  foot  travel  and  a  large 
amount  of  automobile  travel. 

The  following  is  a  summary  of  the  opera- 
tions in  the  use  of  dust  preventives,  other 
than  water,  during  the  last  fiscal  year.  A  total 
area  of  aboiit  40,000  sq.  yds.  on  Georgia  Ave., 
New  Hampshire  Ave.  and  Rock  Creek  Church 
Road  was  treated  with  soap,  G.  R.  Co.'s 
emulsion  and  standard  emulsifying  oil.  The 
report  states  that  good  results  were  obtained 
with  the  use  of  the  soap  and  the  G.  R.  Co.'s 
emulsion  and  that  fair  results  were  obtained 
with  the  standard  emulsifying  oil.  The  cost 
of  this  treatment  was  as  follows: 

Labor $326.73 

Soap.  500  lbs 17.75 

G.  R.  Co.  emulsion.  4.700  gals,  at  4%  cts...  199.75 
Standard    emulsifying  oil.   6,423  gals,   at  5 
cts 538.65 

Total  (40,000  sq.  yds.  at  2.14  cts.) $865.38 

The  labor  cost  per  sq.  yd.  was  about  .82  ct. 
and  the  material  cost  about   1..32  cts. 

An  estimated  area  of  18,000  sq.  yds.  on 
Massachusetts  Ave.  from  Rock  Creek  to  Wis- 
consin Ave.,  was  treated  with  I.  R.  Co.,  liquid 
asphalt.  Good  results  were  obtained.  The 
cost  of  this  treatment  was  as  follows : 

Labor  $278.83 

I.  R.  Co.  liquid  asphalt  at  6%  cts.  per  gal.  500.00 

Total  (18.000  sq.  yds.  at  4.33  cts.) $778.83 

The  labor  cost  per  sq.  yd.  was  abotJt  1.55 
cts.  and  the  material  cost  was  about  2  :77  cts.  ' 
An  area  of  1.000  sq.  yds.  on  14th  St.,  n.  w., 
between  Taylor  and  Varnum  Sts.  (west  side) 
was  treated  with  10  bbls.  of  standard  road  oil 
No.  4.  The  report  .states  that  good  results 
were  obtained  for  two  or  three  months.  On 
Nichols    Ave.    from    Wilmington    to    Atlantic 


Sts.,  an  area  of  6,000  sq.  yds.  was  treated  with 
10  bbls.  i.  R.  Co.  emulsion  and  fair  results 
were  obtained.  The  oil  was  donated,  and  the 
labor  cost  of  the  application  was  about  1.3 
cts.  per  sq.  yd.  Portions  of  Union  Station 
Plaza,  Monroe  St.  and  Newton  St.  were  treat- 
ed with  glutrin,  one  carload  being  used.  The 
results  obtained  were  good  for  about  one 
month,  afterwards  the  glutrin  washed  off.  The 
glutrin  was  donated,  the  only  costs  of  the 
application  being  for  labor  and  freight  over 
the  glutrin. 

Applications  of  fused  calcium  chloride  were 
made  to  an  area  of  about  78,000  sq.  yds.  of 
the  streets  of  Mount  Pleasant.  Two  cars  of 
fused  calcium  chloride  were  used,  and  the 
treatment  diminished  watering  about  one-half 
while  in  use  July  16  to  Nov.  1.  The  cost  of 
this  treatment  was  as  follows: 

Material    $490.00 

I.^bor 228.57 

Total  (78,000  sq.  yds.  at  $0.0092) $718.57 

The  labor  cost  per  sq.  yd.  figured  out  at 
about  $0.0029  and  the  material  cost  at  about 
$0.0063. 


Notes  on  Road  and  Street  Work. 

Concrete  Surfaced  Automobile  Testing 
Track. — -The  Moline  Automobile  Co.,  of  East 
Moline,  111.,  has  had  completed  recently  a 
quarter  mile  track  on  which  to  test  and  try- 
out  its  automobiles.  The  track  is  paved  with 
concrete,  and  for  fear  there  would  be  too 
much  slippage  if  the  surface  was  made  dead 
smooth,  the  surface  was  broomed  before  hard- 
ening. The  concrete  is  8  ins.  thick,  divided 
into  12x16  ft.  sections  and  has  a  base  of  cin- 
ders. It  is  stated  that  there  is  no  slippage 
at  moderate  speeds,  and  that  the  track  is  giv- 
ing perfect  satisfaction. 

KiHin};  Weeds  on  Country  Roads. — Dur- 
ing the  fiscal  year  ended  June  30.  1910,  the 
.Superintendent  of  County  Roads  of  the  Dis- 
trict of  Columbia  treated  an  estimated  area  of 
114,000  sq.  yds.  with  a  preparation  for  killing 
the  weeds.  The  preparation  was  the  Ameri- 
can Horticultural  Co.'s  weed  killer,  and  the 
result  obtained,  according  to  the  last  annual 
report  of  the  Engineering  Department  of  the 
District  of  Columbia  was  good.  The  cost  of 
the  application  was  as  follows : 

Labor    .' $    401.62 

Material   743.00 

Total  (114,000  sq.  yds.  at  1  ct.) $l,144.-«2 

The  labor  cost  per  sq.  yd.  figures  out  at 
about  .035  ct.  and  the  material  cost  about  .065 
ct. 

Road  Maintenance  and  Dust  Prei:cntion  in 
Scotland. — With  a  view  to  collecting  and  tab- 
ulating information  the  Scottish  Road  Sur- 
veyors association  in  the  spring  of  1909  issued 
a  series  of  questions  to  all  its  members  re- 
garding progress  with  improved  systems  of 
road  maintenance  and  efforts  made  to  abate 
road  dust,  keeping  in  view  the  findings  of 
the  First  Industrial  Road  Congress  at  Paris. 
In  a  report  presented  at  the  Second  Interna- 
tional Road  Congress  at  Brussels.  Mr.  Robert 
Drummond,  County  Surveyor  of  Repfrew- 
shire,  states  that  the  summary  of  replies  re- 
ceived to  the  questions  clearly  indicated  that 
many  experiments  for  the  abatement  of  dust 
had  been  carried  out  during  the  summer  of 
1904,  and  also  that  new  methods  on  road 
maintenance  had  been  largely  adopted  with 
satisfactory  results.  The  use  of  mud  is  grad- 
ually being  abandoned  on  all  main  or  primar\- 
roads,  and  instead  basalt  or  whinstone  chip- 
pings  are  largely  used,  and  when  these  are 
not  available  pit  sand  or  gravel.  In  the  vil- 
lages and  around  urban  populous  places  the 
new  metaled  surfaces  are  either  bound  with 
tarred  chippings  or  with  a  tar  composition 
sprayed  by  rtieans  of  spraying  machine  or  by 
treating  the  metal  with  a  coating  of  tarred 
chippings.  Mr.  Drummond  states  that  the  ad- 
ditional costs  of  the  new  methods  as  against 
the  old  system  of  binding  with  mud  and  wa- 
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ter  are  as  follows :  Rinding  with  basalt  or 
whinstone  cliippings,  pit  sand  or  gravel,  2  cts. 
per  superficial  yard;  binding  with  tarred  ba- 
salt or  whinstone  cliippings,  4  cts.  per  super- 
ficial yard ;  where  the  metal  is  tarred,  the  cost 
of  tarring  and  binding  it  with  tarred  chippings 
is  about  10  cts.  per  superficial  yard.  For 
painting  or  spraying  the  road  surface  is  being 
largely  adopted  and  has  been  found  not  only 
to  abate  the  dust  nuisance  but  to  prolong  the 
life  of  the  road  surface  and  materially  add 
to  the  comfort  of  all  road  users  The  work 
is  done  by  machine  at  a  cost  varying  from  1% 
cts.  to  2  cts.  per  superficial  yard  exclusive  of 
sweeping  and  sanding.  This,  Mr.  Drunimond 
states,  is  effective  for  one  season  only  on 
roads  carrying  heavy  traffic,  but  where  the 
traffic  is  light  it  may  suffice  for  longer. 

Earth  Roads* — A  road  should  be  located 
with  regard  to  the  topography  of  the  country 
in  order  to  insure  ease  of  construction  and  of 
maintenance.  This  forbids  the  usual  policy  of 
locating  the  road  along  the  land  lines  regard- 
less of  drainage,  distance  or  heavy  grades.  A 
sufficient  width  of  right  of  way  should  be  pro- 
vided. Forty  feet  is  the  legal  minimum  for 
a  first-class  road  and  is  recommended  for 
most  conditions.  Heaving  secured  the  proper 
location  and  determined  the  needed  width  for 
the  traveled  portion,  the  ditches  should  be  lo- 
cated, all  obstructions,  such  as  stumps,  re- 
moved, and  the  roadway  proper  given  a  uni- 
form crown.  Sand  beds  and  soils  that  are 
too  light  to  remain  firm  during  the  dry  weath- 
er should  have  clay  mixed  with  the  native  soil 
to  form  a  wearing  surface.  If  the  soil  is  too 
heavy  and  sticky  to  be  good  in  wet  weather, 
sand  should  be  put  upon  the  surface  and  al- 
lowed to  work  in  during  the  wet  weather,  care 
being  taken  to  preserve  the  crown.  The 
ditches  should  be  cut  to  a  definite  grade,  that 
is,  they  should  have  a  definite  fall  all  the  way 
to  some  natural  drainage  outlet.  No  road  is 
properly  drained  when  it  is  crowned  up  and 
side  ditches  are  cut,  unless  these  side  ditches 
will  empty  themselves  by  continuous  flow  into 
the  natural  water  courses.  Agam,  these  side 
ditches  should  not  carry  the  water  any  furth- 
er than  is  absolutely  necessary  to  get  it  into 
some  other  outlet.  "Ditch  the  side  ditches" 
is  a  splendid  epigram  in  road  work.  Having 
built  the  road  properly,  we  should  adopt  a 
much  higher  ideal  of  road  maintenance  than 
we  have  had  in  the  past.  Heretofore  we  have 
"worked  the  roads"  to  the  extent  of  patching 
up  badly  washed  places  and  taking  out  an  oc- 
casional stump.  The  idea  of  preventing  ruts 
and  preserving  the  crown  of  the  road  seems 
never  to  occur  to  the  average  overseer.  Dust 
is  also  largely  the  consequence  of  ruts  and 
tracks,  for  their  thin  edges  when  dry  are 
easily  crushed  and  pulverized  to  a  dust.  It  is 
here  that  the  road  drag  becomes  of  value. 
After  a  road  has  been  given  the  proper  crown 
and  its  ditches  properly  constructed,  it  should 
be  dragged  after  every  rain  while  the  soil  is 
still  soft  and  plastic.  If  properly  done,  this 
will  not  only  prevent  the  formation  of  ruts 
and  maintain  the  crown  of  the  road,  but  each 
dragging  of  the  wet  surface  makes  it  cake  just 
that  much  harder  in  the  same  way  that  the 
dirt  cakes  when  plowed  while  too  wet.  This 
puddling  action  on  the  surface  of  the  road 
after  each  rain  gradualb-  makes  the  surface 
harder  and  more  impervious  to  water.  And 
so  the  road  gets  better  the  longer  the  drag- 
ging is  kept  up.  For  this  purpose  nothing  is 
better  than  the  simple  splitlog  drag  or  a  simi- 
lar design  made  of  L'xl'J  in.  pine  timbers. 
These  homely  road  tools  can  be  made  at  such 
a  trifling  expense  that  every  overseer  in  the 
county  should  be  provided  with  at  least  one 
of  them.  Then  instead  of  "warnmg  out  all 
the  hands"  at  one  time  to  "work  the  road," 
one  man  at  a  time  could  be  called  upon  to 
take  the  drag  and  go  over  all  the  road  as- 
signed to  that  overseer  after  each  rain.  The 
men  assigned  to  each  overseer  could  be  taken 
in  turn  and  for  themselves  and  team  be  given 
credit  for  2V2  days'  time  on  their  five  days' 
work  due  for  the  year.  In  this  simple  manner 
our  much  denounced  law  for  "working  the 
road"   could   be   made    very   effective   and   no 

♦From  a  paper  by  Robert  J.  Potts,  Division  of 
Highway  Engineering,  at  A.  &  M.  College  of 
Texas,  presented  at  a  recent  Texas  convention. 


new  legislation  would  be  needed  in  that  con- 
nection. The  result  of  such  systematic  work 
on  any  road  that  has  been  properly  graded,  if 
continued  for  one  year,  will  be  truly  gratify- 
ing.. 

Notes  on  Road  Location — The  following 
notes  on  road  location  have  been  taken  from 
a  paper,  "Earth  Gravel  and  Macadam  Roads," 
presented  by  M.  O.  Eldredge,  U.  S.  Office 
Public  Roads  at  the  last  annual  meeting  of  the 
Illinois  Society  of  Engineers  and  Surveyors 
at  Cairo,  111.,  Jan.  26-28,  1910.  Wherever  pos- 
sible roads  should  be  located  on  straight  lines 
between  terminal  points.  In  hilly  or  mountain- 
ous country,  however,  the  attempt  to  keep 
roads  straight  between  terminals  often  leads 
to  the  serious  error  of  heavy  grades.  Straight- 
ness  and  grade  must  therefore  be  handled  to- 
gether. The  best  location  is  one  which  is 
straight  in  general  direction,  is  free  from 
steep  grades,  is  located  on  solid  ground  and 
serves  the  lar.gest  possible  number  of  people. 
Roads  should  be  located  for  the  benefit  of  the 
public  as  well  as  for  the  private  land  owner. 
If  county  officials  would  apply  to  each  badly 
located  road  some  simple  formula  like  the  fol- 
lowing, they  would  be  justified  in  relocating 
many  roads.  For  example :  The  diagonal 
road  on  a  ICO  acre  tract  is  .70  mile  and  saves 
.30  mile  in  going  around  it.  Assuming  3,000 
tons  of  traffic  and  a  cost  of  2-5  cts.  per  ton  per 
mile,  the  public  would  save  $225  by  the  short 
route.  This  is  enough  to  pay  the  interest  and 
sinking  fund  on  at  least  $4,000,  which  would 
be  sufficient  to  pay  for  the  whole  farm  at  $25 
per  acre.  The  $225  alone  would  in  most 
cases  pay  the  damage  and  in  many  other 
cases  there  would  be  no  damage.  If  the 
short  road  is  on  a  better  grade  than  the  long 
one  the  saving  would  be  still  greater.  The 
elimination  of  one  or  two  steep  hills  on  a 
line  of  road  will  frequently  enable  horses  to 
draw  three  or  four  times  as  much  as  they 
could  draw  on  the  old  road.  It  takes  ap- 
proximately four  times  as  much  oower  to 
draw  loads  up  10  per  cent  grades  as  on  a 
level,  but  on  a  4  per  cent  or  5  per  cent  grade 
a  horse  can  usually  draw,  for  a  short  time, 
as  much  as  he  can  draw  on  a  level.  A  4  per 
cent  or  5  per  cent  grade  is  therefore  con- 
sidered the  maximum  on  roads  subject  to 
heavy  hauling.  Many  steep  grades  may  be 
avoided  by  locating  the  road  around  instead 
of  over  the  hill.  It  is  often  no  further 
around  a  hill  than  over  it — the  bail  of  the 
bucket  is  no  longer  when  held  in  a  horizontal 
position  than  in  a  vertical.  By  going  around 
we  avoid  two  steep  hills.  If  the  road  must 
pass  up  a  steep  hill  or  mountain  side,  the 
steepness  of  the  grade  may  be  decreased  by 
increasing  the  length  of  the  road.  In  other 
words,  eleminate  steep  grades  by  locating  the 
roads  on  curved  zigzag  lines,  and  not  in  a 
straight  line  from  the  bottom  to  the  top  of 
the  hill.  These  curves  as  well  as  the  tangents 
should  be  carefully  plotted.  This  improves  the 
looks  of  the  road  and  does  not  add  materially 
to  its  cost.  In  studying  the  relation  of  grade 
to  distance  the  following  calculation  is  in- 
teresting; To  lift  a  ton  1  ft.  high  requires 
2,000  ft.  lbs.  of  energy ;  on  a  road  the  surface 
of  which  offers  100  lbs.  of  tractive  resistance 
per  ton  the  same  eijergx'  would  roll  the  ton 
a  horizontal  distance  of  20  ft.  To  save  1  ft. 
of  grade  the  road  may  therefore  be  length- 
ened 20  ft.  Roads  should  never  be  located 
so  close  to  stream  beds  as  to  be  subject  to 
overflow,  or  on  ground  which  is  constantly 
damp  and  marshy.  The  earth  road  should 
have  at  least  six  hours  of  sunshine  every  day. 
This  can  be  secured  either  by  locating  the 
road  with  southern  or  western  exposure,  or 
by  having  such  brush  and  trees  as  impede  the 
drying  action  of  the  sun  and  wind  removed. 
With  gravel  and  stone  roads,  this  is  not  so 
necessary,  as  a  certain  amount  of  moisture  is 
needed  on  such  roads,  especially  in  the  sum- 
mer time.  Relocating  roads  i.s  not  an  engi- 
"neering  problem  alone.  One  must  also  con- 
sider the  effect  of  the  road  on  those  who  now 
live  upon  it.  Many  farmers  dislike  to  have 
the  road  placed  back  of  their  house  or  out  of 
sight  of  it.  It  requires  tact  and  good  judg- 
ment to  secure  a  suitable  location  without 
arousing  harsh  antagonism. 


Effects  of  Temperature  and  Moisture 
on   Road   Surface   Treatment. 

It  IS  generally  recognized  that  the  success- 
of  a  road  surface  treatment  for  dusflaying- 
depends  to  a  large  extent  upon  the  conditioi» 
of  the  road  as  to  temperature  and  moisture 
at  the  time  of  the  treatment.  Some  interest- 
ing information  regarding  these  road  sur- 
face conditions  are  given  in  a  recent  issue  of 
our  English  contemporary,  Tlic  Surveyor.  It 
is  stated  there  that  experiments  have  shown- 
that  approximately  18  to  22  per  cent  of  an 
average  macadam  road  consists  of  dust  and 
fine  particles  of  stone,  small  enough  to  pass- 
through  a  fine  sieve  of  40  meshes  to  the  inch,, 
and  of  this  14  per  cent  is  as  fine  as  cement. 
Thus  18  to  22  per  cent  weight  of  a  ma- 
cadam road  consists  of  very  fine  particles — 
that  is,  after  all  moisture  has  been  removed' 
— but  it  is  also  worthy  of  note  that  after  a 
period  of  12  hours  w.ithout  rain  and  with 
about  six  hours'  bright  sunshine,  the  fine- 
material  extracted  from  a  macadam  road  con- 
tained approximately  20  per  cent  of  moisture,, 
although  the  road  surface  was  apparently 
quite  dry.  The  following  experiment  is  cited' 
in  The  Surveyor  to  show  that  the  presence 
of  moisture  in  a  road  is  detrimental  to  its- 
successful  treatment  with  a  tar  composition ; 

A  quantity  of  fine  material  extracted  fromi 
a  macadam  road  and  containing  20  per  cent 
of  moisture  was  divided  into  two  portions, 
both  of  which  were  well  compressed  in  a 
mould  into  small  slabs  6  ins.  square  by  2% 
ins.  thick.  On  the  surface  of  both  an  equal 
quantity  of  a  reliable  tar  compound  was 
poured,  one  of  the  slabs  having  been  pre- 
viously dried.  After  a  period  of  24  hours- 
the  tar  composition  had  penetrated  %  in. 
into  the  dry  slab,  but  only  %  in.  into  the  slat> 
containing  20  per  cent  of  moisture.  It  is 
therefore  evident  that  moisture  prevents  the 
penetration   of  a  tar  composition. 

Portions  of  both  slabs  were  examined  mi- 
croscopically after  the  penetration  of  the  tar 
composition,  when  it  was  found  that  in  the 
dry  slab  the  particles  were  thoroughly  coated 
with  the  tar  composition  and  the  interstices 
between  the  particles  were  also  full  of  tar 
composition.  In  the  other  slab  the  penetratiorf 
was  seen  to  be  irregular;  the  particles  were 
only  partially  coated  and  some  of  the  inter- 
stices were  void,  instead  of  being  filled  with 
the  tar  composition. 

Apparently,  then,  even  where  a  tar  compo- 
sition does  penetrate  a  damp  road,  the  tar 
does  not  get  hold  of  the  fine  particles  or  filT 
the  interstices  as  in  the  case  of  a  dry  road. 
Further,  the  dry  slab  after  some  days  set 
into  a  fairly  stable  cake,  which  could  be  han- 
dled without  breaking,  but  the  moist  slab 
showed  no  signs  of  setting.  It  further  ap- 
pears, therefore,  that  moisture  resists  the 
binding  action  of  the  tar  composition.  It 
will  readily  be  seen  that  the  effect  of  moisture 
in  a  road  to  be  treated  with  any  tar  com- 
pound is  extremely  detrimental,  but  tempera- 
ture also  plays  an  important  part. 

As  to  the  effect  of  temperature  it  is  stated 
that  roads  were  treated  with  a  particular 
composition  applied  by  the  same  machine,  one 
road  being  treated  about  midday  and  the 
other  about  midnight.  In  the  first  case  the 
■  temperature  of  the  road  exposed  to  the  sun's 
rays  was  about  80°  F..  while  the  temperature 
of  the  road  treated  at  midnight  was  about 
40°  F.  In  the  first  case  the  tar  composition 
readily  penetrated  the  road,  while  in  the  other 
case  the  cold  road-surface  chilled  the  com- 
position, causing  it  to  congeal  on  the  surface. 
Much  of  it  never  penetrated  the  road;  but 
was  subsequently  carried  off  the  road-surface 
bv  the  traffic. 


Panama-David  Railway  Survey.  —  Five 
field  parties  have  recently  completed  the 
surveys  for  a  railroad  350  miles  long  from 
Panama  to  David.  This  distance  includes  a 
branch  line  65  miles  long  to  Pedasi,  and  a 
4-mile  branch  to  Anton.  The  survey  was 
conducted  by  the  engineering  department 
of  the  Panama  R.  R.;  was  begun  Apr.  1  and 
completed  Nov.  15,  1910. 


December   14,   1910. 
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WATER-WORKS    AND     SEWERS     SECTION 


Method  and   Cost   of   Form  Work  for 
Groined     Arch     Reservoir    and 
Conduits,    Pittsburg    Fil- 
tration Works/-' 

In  building  the  Pittsburg  Filtration  Works 
there  were  used  about  3:^,000  cu.  yds.  of  con- 
-crete.  This  concrete  varied  from  heavy  mass 
work  in  foundations  for  machinery*  to  rein- 
forced concrete  in  walls  and  floor  slabs,  and 
■from  straight  way  work  on  walls  and  floors 
to  the  more  intricate  work  necessary  for 
■ground  arch  vaulting.  The  forms  varied  as 
«;reatly  as  the  concrete  due  to  the  many  dif- 
ferent conditions  under  which  work  had  to  be 
performed  and  the  work  offered  many  prob- 
lems in   forms   for  solution. 

During  the  three  years  of  active  concrete 
•work  many  different  engineers,  superintend- 
ents, foremen,  carpenters  and  laborers  were 
afliliated  with  the  work  and  in  this  way  were 
brought  together  many  different  ideas  and 
e.xperiences.  The  object  of  this  paper  is  to 
describe    the    various    methods    used    and    the 


strength  will  outweigh  the  savings  in  first 
cost  due  to  inferior  quality. 

Kiln  dried  lumber  is  not  best  as  it  will  swell 
too  much  when  wet,  and  green  lumber  is  not 
good  as  it  will  not  swell  sufliciently  to  make 
the  forms  tight.  The  best  quality  is  a  middle 
grade  or  partly  dry. 

When  the  contract  is  large,  comparable  in 
size  to  the  Filtration  Works,  it  will  facilitate 
the  work  to  buy  the  lumber  in  the  rough  and 
mill  it  on  the  site.  This  will  often  save 
delay  due  to  delivery,  will  save  in  cost,  and 
the  waste  can  be  kept  at  a  minimum. 

The  proper  thickness  for  the  lumber  (this 
applies  chiefly  to  the  sheathing)  is  a  question 
which  varies  greatly  with  the  contractor. 
Curved  and  irregular  shaped  forms  can  be 
made  more  easily  with  1-in.  lumber,  and  where 
there  is  much  cutting  the  waste  is  less.  On 
the  other  hand  if  a  form  is  to  be  used  but 
once  the  loss  in  wrecking  thin  boards  is  much 
greater  than  will  occur  with  thicker,  and  more 
uprights  or  studs  will  be  necessary  to  support 
1-in.  sheathing  than  2-in.  It  was  foimd  more 
satisfactory   in   the   majority   of   work   to   use 
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Fig.  1 — Forms  for  Filtered  Water  Reservoir    Showing  in  Elevation  Piers,  Walls  and  Groined 

Arch  Vaulting. 


results  secured  rather  than  to  give  a  descrip- 
tion of  the  work  as  a  -ivhole.  Some  of  the 
items  may  be  rather  elementary  to  one  having 
just  this  experience,  but  may  be  of  interest 
and  instructive  to  many  other  readers. 

Material  for  Forms. — Probably  the  first 
thing  to  consider  in  the  building  of  forms  is 
what  material  to  use.  The  choice  will  be 
influenced  very  largely  by  the  number  of  times 
the  forms  may  be  used.  They  may  be  con- 
structed of  wood  or  metal,  the  latter  was  used 
•chiefly  in  conduits  and  piers  or  forms  having 
curved  or  irregular  surfaces,  while  wood 
was  used  in  all  classes  of  work  and  almost 
entirely  in  walls  and  structures  having  plain 
surfaces. 

The  kind  of  lumber  is  influenced  greatly  by 
the  cost  and  supply.  White  pine  lumber  is 
prob.ibly  the  easiest  worked  and  will  give 
the  smooth  face  essential  to  the  best  work. 
The  pine  will  prove  very  expensive  for  or- 
•dinary  work,  and  spruce,  fir,  Norway  pine  and 
some  grades  of  southern  pine  are  more  com- 
-mcnly  used.  For  braces  and  uprights  the 
■quality  is  not  of  great  importance,  there  is  a 
•point,  however,  where  an  inferior  grade  of 
lumber  is  not  economical,  as  the  increased 
number  of  times  a  piece  of  lumber  may  be 
■used   and   the  lesser   quantity   due   to   greater 


•A  paper  by  J.  D.  Stevenson,  formerly  Di- 
vision Enginper,  Bureau  of  Filtration,  Pittsburg, 
Pa.,  read  Sept.  20,  1910,  before  the  Engineers' 
Society  of  Western  Pennsylvania,  and  published 
in  the  October  Proceedings. 


1.5  or  2-in.  sheathing  in  preference  to  thinner 
wood.  The  thickness  and  spacing  of  studs 
and  braces  is  entirely  a  question  of  load  to  be 
carried,  and  can  be  easily  proportioned  to  the 
particular  piece  of  work. 

Design  of  Forms. — It  is  advisable  to  have 
the  form  and  braces  designed  by  a  competent 
man,  as  often  the  foreman  or  carpenter  in  the 
field  does  not  have  the  knowledge  or  experi- 
ence necessary.  It  is  often  the  case  that  a 
piece  of  form  work  will  be  over  br.aced,  or  by 
reason  of  inexperience  the  bracing  will  be 
so  arranged  as  not  to  secure  the  maximum  re- 
sults from  the  minimum  labor  and  material. 
Frequently  also  the  forms  are  underbraced  and 
give  aw'ay  during  tilling.  All  this  can  be  best 
remedied  with  a  design  made  by  a  competent 
man  which  can  be  done  at  a  small  cost. 

Where  the  fonns  are  used  but  once  and 
wrecked  it  is  advisable  to  have  the  joints 
between  boards  V-shaped  with  the  vertex 
towards  the  concrete,  known  as  a  beveled  joint, 
as  the  boards  can  be  removed  much  more 
easily  and  with  less  waste  due  to  breakage  than 
if  a  tongue  and  groove  joint  had  beep  used ; 
and  if  the  lumber  is  not  too  green  the  joints 
will  swell  shut  and  he  just  as  tight.  For  forms 
used  a  number  of  times  best  results  will  be 
had  from  tongue  and  groove  joints.  The 
tongue  and  groove  tends  to  make  the  several 
boards  act  more  as  a  unit  and  the  force 
necessary  to  break  tlie  bond  between  the  con- 
crete and  form,  which  is  applied  more  or  less 
on   a   single   board,   wUI   not   distort   the   face 


of  the  form  as  quickly  as  without  this  unit 
action.  The  alternate  swelling  and  shrinking 
due  to  the  wetting  and  drying  will  not  cause 
the  trouble  in  a  tongue  and  groove  joint  that 
would  be  experienced  in  a  beveled  joint. 

In  the  design  of  forms,  it  is  of  importance 
to  look  to  their  removal,  as  upon  the  speed 
of  removing  and  the  number  of  times  forms 
can  he  used  with  the  minimum  amount  of 
repairs,  rests  the  economy  of  the  design.  The 
forms  should  be  designed  in  as  large  sec- 
tions as  can  be  conveniently  handled.  In  de- 
ciding size,  the  removal  of  forms  will  have 
a  greater  bearing  than  the  placing,  as  the 
removing  of  forms  must  largely  be  done  by 
hand,  often  in  cramped  places,  while  the  plac- 
ing or  building  will  be  in  the  open  and  can 
be  facilitated  by  cableway  or  derrick.  It  will 
be  found  very  difficult  at  times  to  break  the 
bond  between  a  form  and  the  concrete  with- 
out damaging  the  form.  Often  it  was  neces- 
sary to  have  as  many  as  12  men  pulling  on 
a  block  and  falls  and  then  the  ribs  pulled 
from  the  sheathing  before  the  bond  could  be 
broken. 

In  forms  to  be  wrecked,  spikes  and  nails 
should  be  very  sparingly  used ;  sufficient 
nails  to  hold  the  form  together  is  all  that  is 
required,  as  the  concrete  will  furnish  all  the 
pressure  necessary  to  hold  the  sheathing  to 
the  studs.  It  \vill  not  then  be  necessary  to 
use  sledges  and  bars  in  wrecking,  and  when 
the  forms  are  removed  the  lumber  will  be  in 
much  better  shape  and  can  be  more  economi- 
cally worked.  The  building  of  forms  with- 
out nails  has  been  tried.  The  studs  were 
placed  and  the  sheathing,  consisting  of  G-in. 
boards  with  tongue  and  groove  joints,  were 
placed  as  the  work  progressed.  The  experi- 
ment was  on  conduit  and  the  advantage 
claimed  was  easy  removal  of  forms  and  com- 
plete access  to  all  parts  during  filling.  The 
results  showed  delay  in  placing  concrete  due 
to  waiting  on  the  placing  of  the  sheathing 
and  a  rough  and  very  unsatisfactory  surface 
after  removal.  It  is  best  to  completely  set 
up  the  forms,  nailing  just  sufficiently  to  hold 
in  place,  and.  if  advisable,  to  remove  certain 
parts  to  facilitate  filling;  they  having  been 
once  fitted  can  easily  be  replaced. 

Support  of  Forms. — There  are  a  number 
of  methods  for  supporting  the  forms  from 
the  interior  while  filling;  by  means  of  wooden 
struts,  bolts,  concrete  struts  and  wiring.  A 
very  satisfactory  method  is  the  use  of  wooden 
struts  and  wire ;  the  struts  to  maintain  fhe 
proper  distance  and  the  wire  to  tie  the  forms 
together.  The  struts  must  always  be  placed 
where  the  sheathing  is  supported  by  a  stud 
and  the  wire  should  loop  to  the  stud ;  then 
by  twisting  the  wire  with  a  short  bar.  the 
forms  can  be  drawn  tight  and  held  rigidly  in 
place  during  filling.  When  the  concrete  has 
been  placed  to  the  level  of  the  strut  it  can 
be  removed  and  the  weight  of  the  concrete 
will  then  hold  the  forms  apart.  In  first  plac- 
ing the  struts  they  should  be  lightly  nailed,  the 
wiring  will  hold  them  in  place,  and  they  will 
be  more  easily  removed. 

On  removing  the  forms  the  wires  should  he 
cut  close  to  the  concrete,  the  ends  stoved  in 
with  a  punch  and  the  surface  smoothed  over. 
The  finishing  is  the  one  point  more  or  less 
open  to  criticism,  as  it  takes  considerable  care 
to  make  a  good  job  and  unless  the  contractor 
is  watched  this  part  of  the  work  will  be 
shirked  and  ugly  rust  streaks  will  deface 
the  concrete.  A  great  advantage  in  the  use  of 
wire  lies  in  the  fact  that  a  form  can  be  tied 
down  to  prevent  floating  and  can  be  tied  and 
cross  tied  at  any  angle.  No.  8  wire  will  ful- 
fill  the  requirements  of  most  work. 

When  the  space  between  forms  is  so  nar- 
row that  the  removal  of  the  struts  becomes 
a  troublesome:  task,  concrete  struts  can  be 
used.  Concrete  struts  are  previously  cast  and 
placed  in  the  same  manner  as  woo'dcn.  and 
can  either  be  broken  with  a  tamper  when  the 
concrete  is  placed  to  the  proper  tevel,  or  if 
they  have  been  cast  with  a  water  stop  they 
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can  remain  in  the  wall.  The  greatest  difficulty 
is  in  preventing  a  void  immediately  under 
the  strut.  The  breaking  will  do  away  with 
this    possibility.     Care    must    be    exercised    to 


metal  covering  makes  it  harder  to  put  back  in 
shape.  The  rents,  although  smoothed  down, 
still  have  irregularities  which  will  catch  in 
the    concrete    and    the    next    removing    will 
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Fig.  2 — Forms  for  Filtered  Water  Reservoir    Showing   in   Plan   Piers,  Walls  and  Groined 

Arch   Vaulting. 


avoid  a  water  channel  along  the  side  of  the 
strut. 

Bolts  are  used  in  several  ways.  In  one 
method  a  pair  of  bolts  is  screwed  into  a 
nut  which  is  placed  in  the  central  portion  of 
the  concrete  and  when  the  concrete  has  partly 
set  the  bolts  are  removed,  the  nut  being 
allowed  to  remain.  The  space  which  was 
occupied  by  the  bolt  is  filled  with  grout.  An- 
other method  is  to  fit  the  bolt  with  threads 
and  a  cap  on  either  end.  The  cap  screws  on 
the  bolt  and  extends  about  3  ins.  into  the 
concrete ;  the  cap  is  removed  and  the  bolt 
allowed  to  remain.  The  latter  is  much  more 
expensive  than  the  first  mentioned  method. 
In  large  work  involving  the  using  of  the  same 
forms  a  great  many  times  the  use  of  the 
bolts  is  very  satisfactory  and  the  small  nut 
lost   each   time   is  of   little   value. 

The  forms,  in  addition  to  the  interior  brac- 
ing, should  be  braced  on  the  outside ;  this  is 
generally  accomplished  by  bracing  to  the  earth 
or  to  adjoining  structures.  The  number  of 
braces  and  the  size  are  points  peculiar  to 
each  individual  piece  of  work.  This  portion 
of  the  form  work  is  probably  more  neglected 
than  any  other.  Forms  are  either  under- 
braced  or  the  braces  which  are  placed  do  not 
assist  in  the  support.  Often  during  the  fill- 
ing when  a  strain  has  been  placed  on  the 
forms  many  of  the  braces  will  be  found 
loose.  The  exterior  bracing  must  be  relied 
on  for  holding  the  form  to  alinement.  On 
the  filtration  works  alinement  was  neces- 
sary only  within  very  liberal  limits.  Butt 
bracing  is  more  secure  than  splices,  the  sal- 
vage will  be  greater  and  the  cost  of  rework- 
in.g  the  lumber  less. 

In  building  a  structure  in  a  number  of  lifts 
it  will  often  be  found  advantageous  to  ter- 
minate each  lift  of  forms  in  a  short  section, 
say  3  ft.  high.  This  section  which  is  tied  to- 
gether by  wires  and  securely  held  to  the 
concrete  by  the  bond  can  be  left,  upon  re- 
moving the  forms,  as  a  base  upon  which  to 
build   the   next   lift. 

Coating  Forms. — Forms  are  covered,  or 
coated,  to  decrease  the  bond  between  the 
form  and  the  concrete  and  thus  nermit  easy 
removal  or  to  give  the  concrete  surface  a 
smooth  finish.  The  latter  is  important  in  the 
case  of  conduits,  where  the  friction  loss  is  a 
factor. 

Covering  wooden  forms  with  metal  has  a 
number  of  objections:  it  is  an  added  expense 


leave  them  in  far  w'orse  shape.  If  metal  is 
necessary  a  complete  metal  form  is  more 
economical. 

Painting  the  forms  greatly  facilitates  their 
removal  and  also  increases  the  life  of  the 
forms  and  makes  them  tnuch  easier  to  clean. 
Tlie  pores  of  the  wood  and  the  cracks  are 
filled  with  the  paint  and  the  grout  is  thus  pre- 
vented from  entering.  A  satisfactory  method 
is  to  coat  the  forms  after  cleaning  with  cold 
water  paint  and  after  they  have  been  erected 
.give  another  coat.  This  is  particularly  ap- 
plicable to  conduit  forms  and  was  used  very 
satisfactorily   on   the   by   pass    conduit. 

Forms    were    often    oiled    on    the    filtration 


l)lesome  to  prepare  and  apply,  and  have  little 
advantage    over   oil,    or   cold    water   paint. 

Buoyancy  of  Forms. — The  tendency  of  a 
form  to  lift  during  filling  will  cause  much 
trouble  if  not  properly  cared  for.  In  a  wall 
section  which  has  considerable  batter,  a  hook 
made  of  reinforcing  steel,  imbedded  in  the 
foundation  oflfers  an  admirable  arrangement 
to  which  to  tie  the  forms,  the  tie  being  made 
with  No.  8  wire. 

Conduit  forms  and  box  forms  are  often 
loaded  with  pig  iron,  lead  or  other  heavy  ma- 
terial. As  this  is  always  more  or  less  ex- 
pensive and  troublesome,  the  contractor  is 
liable  to  take  chances  by  underloading.  A 
form  failing  in  this  way  is  a  very  serious 
problem  as  it  is  impossible  to  force  it  back 
in  shape  without  removing  part,  if  not  all  of 
the  concrete  placed.  Under  this  same  heading 
comes  the  rolling  of  forms  which  applies 
more  to  conduits  and  is  mostly  caused  by 
uneven  filling,  that  is,  filling  higher  on  one 
side  of  the  barrel  than  on  the  other.  The 
best  method  of  preventing  this  is  by  care  in 
filling,  to  keep  a  uniform  level  on  both  sides 
of  the  barrel.  In  trench  work  where  there  is 
sufficient  depth  the  upward  or  side  movement 
of  forms  can  be  cared  for  by  bracing  to  the 
sides  of  the  trench. 

Joints  Bettveen  Moiiolilhs. — The  placing  of 
joints  and  the  method  of  making  joints  is 
generally  decided  by  the  engineer  and  often 
proper  consideration  is  not  given  the  con- 
tractor in  making  the  decision.  The  location 
of  joints  will  govern  to  a  large  extent  the 
possibility  of  cracks  and  this  is  a  large  factor 
in  the  design  of  the  work,  and  it  may  also 
greatly  affect  the  cost  of  the  form  work  and 
in  this  way  the  contractor.  .A.  study  from 
both  the  engineering  and  construction  point 
of  view  as  to  the  effects  of  placing  joints 
should  be  carefully  made. 

In  the  filtered  water  reservoir  the  loca- 
tion of  joints  was  made  after  thorough  study. 
The  sides  converge  at  the  rate  of  one  span 
of  the  arch  in  width,  or  1!^  ft.,  in  every  nine 
spans  in  length.  By  this  arrangement  one 
set  of  forms  could  be  used  seven  times,  or 
practically  the  life  of  the  forms.  Referring 
to  Figs.  1  and  2.  the  joints  betwen  sections 
of  wall  were  placed  directly  over  joints  in 
the  floor,  ioints  in  the  barrel  arch  over  joints 
in  the  wall  and  joints  in  roof  groins  were  in 
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Brae  ing. 


work   and    for   walls    and    roof    vaulting   this  line  with  joints  in  the  barrel.     Thus  all  joints 

was  very   satisfactory.     Other  dressings  com-  were    on    center    of    bay    lines,    although    all 

and   does  not   increase  the  life,   as  the  metal       posed    of    various    proportions    and    combina-  centers  of  bays  did  not  have  a  joint,  as  often 

readily  breaks  and  tears  when  removing,  and       tions    of    soap,    paraffine,    kerosene,    etc.,    are  two    bays,    or    36    ft.,    were    built    monolithic, 

if   the    form    is   strained    in    the   Iiandling  the       used  but  are  more  expensive  and  more  trou-  This  located  definitely  the  points  to  be  affected 
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by  expansion  and  contraction  and  proper 
arrangement  of  keying  could  be  made  so  as 
to  prevent  leakage.  It  also  was  the  most  eco- 
nomical design  for  the  contractor. 

The    design    of    a    key    between    monolithic 
blocks    varies    a    great    deal.     Some    keys    are 


moval  of  the  struts  is  small,  and  usually  the 
forms  and  steel  are  covered  with  mortar, 
making  a  most  disagreeable  place  in  which 
to  work.  The  struts  should  be  removed  as 
they  are  reached  and  careful  watch  kept  so 
as  to  remove  all. 
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Fig.  A — Cross   Section    Through    Filter   Showing   Pier,  Wati  and  Groined  Arch  Forms. 


to  prevent  slipping  of  one  surface  on  another, 
while  in  other  places  the  key  is  for  water 
tightness.  A  key  similar  to  a  tongue  and 
groove  in  lumber,  the  sides  being  slightly  bat- 
tered, is  more  generally  used;  it  varies  in  size 
with  the  bulk  of  the  structure.  For  vertical 
joints  the  groove  will  be  constructed  in  the 
forms  and  is  generally  designated  as  a  de- 
pressed key.  On  horizontal  joints  it  will  be 
found  that  a  raised  key,  or  the  tongue,  is 
more  easily  constructed  for  the  reasons  that 
the  forms  for  it  will  not  float,  it  is  more 
easily  held  to  a  fixed  location  and  removed, 
and  can  be  cleaned  better  when  placing  the 
next  section.  Keys  of  the  tongue  and 
groove  type  are  not  necessarily  water  tight, 
they  only  make  the  path  to  be  traveled  by  the 
water  longer  and  change  the  direction  of 
travel. 

For  work  requiring  a  large  degree  of  w-ater 
tightness  a  sheet  of  metal  will  give  best  re- 
sults: sheet  lead,  copper,  galvanized  iron  or 
similar  metal  imbedded  three  or  four  inches 
in  one  monolith,  doubled  back  on  itself  and 
extending  the  same  distance  into  the  next 
monolith.  The  doubling  back  is  for  the  pur- 
pose of  allowing  for  movement  due  to  ex- 
pansion   and    contraction. 

Care  of  Forms  While  Filling.— In  filling 
forms  the  platform  for  mixing  or  dumping 
should  be  independent  of  the  forni.s.  This 
will  prevent  a  shock  caused  by  dumping.  In 
no  case  should  the  concrete  be  dumped  from 
a  bucket  directly  into  the  forms,  unless  a 
Uicket  especially  adapted  to  spreading  is  used, 
as  this  is  likely  to  distort  the  forms  and  will 
often  affect  the  uniformity  of  the  finished 
concrete.  Bv  dumping  a  bucket  on  the 
platform  the  shock  is  taken  up  by  the  plat- 
form and  at  the  same  time  the  concrete  will 
receive  a  mixing  which  will  tend  to  remove 
any  stratification  which  has  occurred  in  trans- 
portation. 

Before  filling  it  is  advisable  to  turn  a  hose 
on  the  forms,  thoroughly  wetting  them.  This 
will  not  onlv  wash  the  foreign  matter  frorn 
the  forms  but  will  cause  them  to  swell  and 
prevent  leakage.  During  the  filling  a  carpen- 
ter should  be  constantly  in  attendance  calk- 
ing with  cotton  or  jute  any  leaks  and  seemg 
that  the  braces  are  not  loosened  or  disturbed. 

Often  trouble  will  arise  in  the  removing  of 
the  struts,  especially  in  thin  walls  heavily 
reinforced  as   the  available   room    for  the   re- 


ReiHoviiig  of  Forms. — The  time  for  the  re- 
moval of  the  forms  cannot  but  be  left  to 
the  discretion  of  the  engineer,  as  the  time 
required  for  concrete  to  set  varies  greatly 
and  largely  depends  on  weather  conditions 
and  the  particular  brand  of  cement  used,  also 
the  bulk  of  the  structure  will  affect  the  re- 
moval.     Often    in   cases   of   walls   and   struc- 


is,  the  forms  were  filled  in  the  morning,  re- 
moved and  again  set  up  and  filled  about  noon ; 
removed  and  again  set  at  close  of  day  ready 
for  filling  the  first  thing  the  following  morn- 
ing. The  piers  were  not  loaded  for  three 
weeks  after  casting.  They  have  now  been 
in  use  over  1%  years  and  no  trouble  has 
been  experienced.  The  general  custom  was. 
however,  to  remove  the  bracing  from  the 
forms  the  following  day  and  to  allow  the 
forms  to  remain  up  72  hours.  A  schedule  of 
time  for  removing  forms  under  average  con- 
ditions on  the  filtration  work  was  as  follows : 

Floor   forms — the    following   day. 

Pier  forms — after  the  third  day. 

Wall  forms — after  the  second  day. 

Vaulting  forms  on  reservoir — after  ten  days. 

Vaulting  forms  on  filters — after  six  days. 

Conduit  forms  varied  from  the  following  da/ 
to  three  days. 

The  work  of  removing  forms  is  frequently, 
and  unfortunately,  placed  in  the  hands  of 
laborers  and,  as  a  result,  the  forms  are  broken 
and  destroyed  to  the  extent  of  costly  repairs. 
In  taking  down  forms  the  bracing  or  props 
should  never  be  knocked  out  and  the  forms 
allowed  to  fall.  This  is  not  only  liable  to 
damage  the  forms,  but  the  impact  is  liable 
to  damage  other  work.  The  forms  should 
always  be  easied  down  by  a  cable  or  other 
similar  method.  In  roof  vaulting  the  method 
of  cable  and  drum  described  more  in  detail 
in  anQther  portion  of  this  paper  is  very  satis- 
factory. Sledges  and  bars  should  be  used 
with  the  greatest  of  care,  if  at  all.  It  will 
at  times  be  very  difficult  to  break  the  bond 
between  the  concrete  and  forms  and  the  use 
of  block  and  falls  will  be  necessary.  This 
will  have  to  be  done  in  a  careful  manner 
to  prevent  the  twisting  or  distortion  of  the 
form.  It  is  well  to  start  a  form  by  use  of 
a  wooden  wedge  rather  than  exert  a  great 
force  by  block  and  falls. 

The  forms  upon  removal  should  be  thor- 
oughly cleaned  of  all  cement.  This  can  be 
done  by  scraping  and  will  prove  rather  costly, 
but  the  thoroughness  of  this  cleaning  will 
greatly  aflfcct  the  speed  of  removal  and  the 
surface  finish  of  the  concrete  in  later  work; 
so  the  additional  cost  spent  in  scraping  is 
saved   in   other   w-avs.     It   is   much   easier   to 
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Fig.  5 — Cross  Section  Through   Filter  Gallery  Showing  Forms  and   Bracing. 


tures  i-equiring  treatment  of  the  surfacf  ^  to 
produce  a  finish  it  is  necessary  to  remove 
the  forms  at  the  earliest  possible  date  and 
while  the  concrete  is  green.  The  question 
of  length  of  time  in  cases  of  this  nature  can 
only  be  solved  by  previous  experience. 

Partly  as  an  experiment  and  partly  to 
facilitate  the  work,  the  fonns  for  a  few  piers 
20  ins.  in  diameter.  8  5  ft.  high,  on  the  new 
filters    were    used    twice    in    one    day.      That 


remove  the  concrete  which  has  adhered  to 
the  forms  immediately  upon  the  removal  of 
the  forms  and  the  longer  a  form  stands  the 
harder  it  will  be  to  thoroughly  clean  it.  As 
soon  as  the  forms  are  removed  they  should 
be  cleaned  and  any  necessary  repairs  made 
and  the  forms  piled  in  some  convenient  place. 
The  piling,  although  a  small  matter,  will  often 
cause  much  trouble;  if  the  forms  are  care- 
lessly piled,  having  bearings  at  points  that  will 
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allow  tliem  to  sag,  the  forms  are  liable  to 
set  to  this  untrue  shape  and  endless  trouble 
in  setting  them  to  line  and  grades  will  be 
experienced. 


,'4'6  80 


■'Z'Flmhs  15'cfr^ 


6ravel\) 


,-Z*!ZPiling 

Fig.  6 — Forms  and  Bracing  for  10' 3  Ft.  Suc- 
tion  Trunk. 


Steel  Reinforcement. — Tliere  is  no  particular 
choice  in  the  kind  of  a  bar  best  to  use  as 
being  easiest  to  hold  in  place,  except  that 
a  bar  having  a  twisted  or  irregular  surface 
will  hold  without  slipping,  better  than  a 
smooth  straight  bar. 

.\n  example  of  a  method  of  placing  and 
holding  steel  can  be  presented  in  a  brief 
description  of  the  equalizing  chamber  built 
at  the  Brilliant  Pumping  Station.     This  cham- 
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Fig.  7 — Forms  and   Bracing  for  9[/2   Ft.   Fil- 
tered  Water  Conduit. 

ber,  38  ft.  deep,  contained  44.5  cu.  yds.  of 
concrete  and  20,000  lbs.  of  steel  or  about 
0.0034  per  cent  reinforcement  based  upon  the 
sectional  area.  Some  of  the  walls  were  only 
18  ins.  thick  throughout  the  entire  height. 
Figure  3   shows  the   form   work. 

The  vertical  rods  in  the  walls  of  the  cham- 
ber, numbering  about  200  rods  being  for  the 
most  part  V2  in.,  were  to  extend  into  the 
foundation    sufficiently,    20    diameters,    to    de- 
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Fig.  8 — Forms  and  Bracing  for  By-Pass  Con- 
duit. 

velop  the  strength  of  the  rod.  Joints  be- 
tween successive  days  work  were  made  at 
the  level  of  the  floor  and  to  avoid  having 
these  rods  extending  up  in  the  way  of  the 
form  building  and  the  necessity  of  supporting 
the  rods  at  the  top,  which  supports  would 
be  greatly  in  the  way,  bars  40  diameters  long 


were  placed  one-half  in  the  foundation  con- 
crete and  one-half  extending  above  the  con- 
crete foundation,  to  which,  after  the  second 
lift  forms  were  completed,  were  wired  the 
vertical   bars. 

The  inner  and  outer  forms  were  wired 
together  and  spacers  of  wood  used.  The 
location  of  the  wires  was  made  with  an  eye 
to  the  placing  of  the  reinforcement  so  that 
as  many  as  possible  of  the  vertical  rods  could 
be  tied  to  the  wires.  The  horizontal  rein- 
forcement, which  was  largely  in  the  shape  of 
hoops,  varied  from  1  in.  to  6.37.5  in.,  was  tied 
to  the  vertical  bars,  anjl  where  possible  laid 
on  the  tie  wires.  It  was  also  necessary  in 
several  places  to  add  0.375  in.  or  0.23  in. 
bars  for  support.  This  arrangement  of  steel 
proved  very  satisfactory.  The  test  was  very 
severe,  as  due  to  the  narrowness  of  the  space 
between  forms  the  ramming  affected  the  steel, 
and  the  removing  of  the  spacers  often  necessi- 
tated a  man  using  the  steel  as  a  ladder  to. 
go   down   in   the   forms. 

The  method  used  in  the  gate  chambers 
was  somewhat  different.  Here  mostly  hori- 
zontal bars  were  used.  After  the  form  was 
checked  for  trueness  nails  were  driven  in  the 
side  of  the  forms  at  the  location  of  the  bar. 
The  bars  were  all  cut  and  placed  in  racks 
easv  for  access.  When  the  concrete  _  was 
placed  level  with  a  nail  a  bar  was  laid  in 
the  concrete.  This  method  involves  close 
inspection  and  maintaining^  the  concrete  level 
to  insure  proper  construction.  In  the  floors 
and  beams  a  similar  method  was  followed ; 
the  bars  were  all  cut  and  fitted,  then  laid 
to  one  side.  A  layer  of  concrete  was  placed 
slightlv  in  excess  of  the  distance  from  face 
to  steel.  The  steel  was  then  laid  on  the 
concrete  and  the  bars  tied  together  and  the 
remainder  of  concrete  placed. 

In  the  equalizing  chamber  the  steel  required 
careful  bending.  There  were  27  different 
shapes.  A  record  kept  by  the  writer  on  the 
bending  of  10,32.5  lbs.  extending  over  a  pe- 
riod of  10  days  showed  a  cost  of:  0.88  man 
hours  per  100  lbs.  for  blacksmith  and  of 
1.66  man  hours  per  100  lbs.  for  helpers. 
At  the  prices  paid,  or  25  cts.  per  hour  for 
blacksmith  and  16  cts.  for  helper  this  cost 
was  48.9  cts.  per  100  lbs.  In  addition  to  this 
was  chargeable  0.24  man  hours  per  100  lbs. 
for  the  layer  out,  which  work  was  done  by 
the  boss  carpenter  at  a  cost  of  20  cts.  per 
100  lbs.,  the  total  cost  being  68.9  cts.  per 
100  lbs.  In  bending  the  steel  a  large  plat- 
form w/as  built  and  all  shapes  laid  out  full 
size,  cleats  were  nailed  at  points  of  curvature 
and  the  rods  bent  to  fit. 

Description  of  Piers.— Vigme  1  shows  the 
form  work  for  a  21.5  ft.  circular  pier  27  ins. 
in  diameter,  being  one  of  720  piers  supporting 
the  roof  of  the  reservoir.  The  sketch  is  fully 
dimensioned.  The  forms  are  in  three  sec- 
tions each  7  ft.  2  ins.  long,  each  section 
consists  of  two  semi  circular  pieces  of  No.  16 
galvanized  steel,  flanged  on  the  vertical  edge, 
the  flanges  of  the  two  halves  being  bolted 
together  between  two  pieces  of  2  x  4-in.  lum- 
ber. The  sections  are  clamped  at  top,  bot- 
tom and  middle  point  by  a  wooden  collar 
made  in  four  pieces  and  held  by  bolts. 

The  first  intention  was  to  make  up  the  7-ft. 
2-in.  sections  on  the  ground  and  build  them 
into  place  in  the  pier.  About  20  piers  were 
built  in  this  way  and  proved  very  unsatis- 
factory, as  the  third  points,  or  joints,  were 
not  rigid  enough.  The  remaining  pier  forms 
were  liuilt  complete  on  their  sides  and  raised 
into   place  by  the  cable  way. 

The  carpenters  plumbed  the  forms  with 
plumb  bobs  and  the  engineer  corps  checked 
the  work  with  a  transit.  The  piers  were 
braced  in  sets  of  four,  horizontally  at  top, 
bottom  and  center  and  cross  braced  from  top 
to  bottom.  This  allowed  an  unobstructed 
passage  between  the  sets  of  four  piers  for 
the   moving  of  the   filling  platform. 

The  removal  of  the  forms  was  accomplished 
by  removing  all  the  collars  and  loosening  all 
the  bolts  in  the  flanges,  working  from  the 
top  down.  The  lower  section  of  metal  was 
then  removed  and  the  upper  two  allowed  to 
slide  down  the  pier;  the  second  was  removed 
allowing  the  top  to  slide  down  and  be  re- 
moved.    Thus   a   large   amount  of   work   was 


accomplished  from  the  floor  which  saved 
considerable  time.  Before  using  the  metaj 
again  it  was  thoroughly  scraped  and  cleaned. 
The  metal  and  '  collars  were  renewed  at 
intervals,  in  some  cases  they  were  used  20 
times.  The  greatest  trouble  was  caused  by 
the  indenting  of  the  edges,  permitting  leaks 
which  caused  wash  streaks  in  the  surface  of 


Fig.  9 — Inside  Forms  and  Bracing  for  Drain. 

the  piers.  As  the  pier  forms  became  older 
this  trouble  increased  and  it  became  neces- 
sary to  calk  with  yarn  around  the  bottom  and 
at    joints. 

At  first  the  forms  were  built  to  the  neat 
required  height  and  filled  level  with  the  top 
of  form.  The  concrete  when  setting  would 
shrink  from  one  to  1.5  in.  and  it  was  found 
necessary  to  make  the  forms  higher  so  as 
to  allow  for  this  shrinkage.  It  was  ther> 
found  advisable  to  build  the  forms  to  a  greater 
height  so  that  the  finished  pier  would  be 
1  or  2  ins.  higher  than  required.  This  al- 
lowed the  roof  forms  to  Isutt  against  the 
pier  and  prevent  lateral  movement. 

The  pier   forms   contain  488   ft.   of   lumber 
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Fig.  10 — Forms  and   Bracing  for  8/3  Ft.  Fil- 
tered Water  Conduit. 


and  688  sq.  ft.  of  metal.  The  bracing  con- 
tained 507  ft.  of  lumber.  The  cost  as  com- 
piled by  the  writer  for  form  work  on  fotir 
piers,  12.68  cu.  yds.,  is  given  in  Table  I.  This 
is  an  average  from  a  number  of  observaticpns 
taken  at  random  and  extending  over  a  period 
of  8  months. 

The  piers  in  the  last  filters  built  were 
molded  in  a  steel  form  which  offered  a  great 
many  advantages.  The  form  was  very  differ- 
ent from  that  used  on  the  reservoir.  They 
were    used    20   times   with    practically    no    re- 
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Fig.    11 — Forms   and    Bracing   for   7    Ft.    Fil- 
tered  Water  Conduit. 


pairs,  and  were  very  easily  and  quickly  re- 
moved and  reset.  In  part  of  this  work  piers 
were  built  separate  from  the  roof,  the  re- 
mainder were  built  monolithic  with  the  roof. 
The  piers  built  separate  from  the  vaulting 
were  braced  from  pier  to  pier  at  the  top, 
a  pair  of  rails  were  hung  to  the  piers  and 
on  these  rails  were  set  kegs  of  bolts,  which 
happened   to   be   on   hand,   to  load   down   the 
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pier    niul    prevent    floating.      The    piers    built 
j     monolithic  with  the  roof  did  not  require  any 
I     greater    loads    than    that    furnished    by    the 
vaulting. 

On  the  first  filter  beds  the  piers  were  square 
and  built  of  wood.  Figure  5  shows  the  de- 
sign iif  thc?e  pier  forms.  They  were  all  built 
•monolithic,  with  groined  arch  vaulting.  The 
forms  were  used  on  an  average  of  ten  times 
and  consisted  of  four  sides  held  together  by 
i)olts,  the  removal  of  the  bolts  allowed  the 
•form  to  collapse. 

Bane!  Arch. — Figures  1  and  2  show  the 
design  of  what  was  known  as  the  barrel  arch 
■form.  This  form  was  for  that  portion  of 
the  wall  from  the  springing  line  of  the  arch 
to  the  center  of  the  first  bay.  The  inside 
shape  was  a  quarter  of  a  12  ft.  circle  and  the 
■outside  an  arc  of  a  b5  ft.  circle.  These  forms 
caused  more  trouble  than  any  others  on  the 
reservoir.  The  inside  was  built  in  three  equal 
sections,  each  9  ft.  long  and  5  ft.  10  ins. 
•wide  on  the  chord.  The  ribs.  2  x  12  ins.,  were 
placed  on  ?I-in.  centers  and  lagging  was  1x3 
■in.,  southern  pine,  tongue  and  grooved  and 
<lressed    on    both    sides. 

The  outside  forms  were  built  in  three  sec- 
tions, the  first  section  being  .3  ft.  of  the  wall 
form  which  was  left  wired  to  the  wall  when 
removing  the  back  wall  form :  this  gave  a 
solid  base  upon  which  to  build.  The  second 
was  placed  before  filling  and  fastened  to 
the  inner  form  by  wires  and  wooden  interior 
struts  and  held  on  the  outside  by  an  out- 
rigging  extending  up  from  the  wall.  The 
third  was  placed  after  the  filling  had  reached 
the  top  of  the  second  form  and  was  wired 
to  the  inner   form. 

The  remainder  of  the  arch  nr  a  little  over 
■one-third  of  it  was  screeded.  no  form  being 
used  on  the  outside. 

Some  trouble  developed  after  the  third 
•using  and  was  entirely  due  to  the  manner  of 
removal.  The  bracing  extending  from  the 
top  to  bottom,  shown  in  Figure  1.  was  not 
removed  and  the  forms  were  not  taken  down 
in  three  sections,  but  the  entire  form  was 
removed  at  one  time.  The  method  of  re- 
moving was  to  hitch  a  set  of  falls  to  one 
of  the  upper  corners  to  break  the  bond  and 
at  times  twelve  men  broke  the  rope  before 
the  form  left  the  concrete.  It  was  not  un- 
common to  pull  off  several  ribs  in  an  attempt 
to  break  this  bond.  The  result  was  that  this 
pulling  greatly  distorted  the  form.  This  first 
showed  up  in  the  inability  to  make  a  good 
joint  between  forms  and  finally  necessitated 
rebuilding  the  forms.  The  trouble  could  have  . 
been  eliminated  by  removing  the  forms  in 
three  pieces  raMier  than  in  one.  The  barrel 
arches  on  the  filters.  Fig.  4.  were  similar,  but 
<^ne-half  the  length.  On  these  there  was  no 
particular  trouble. 

The  barrel  arch  in  filtered  water  reservoir 
contained  0.02%  cu.  yd.  per  running  foot  and 
the  units  placed  were  3(i  ft.  long  or  33% 
cu.  yds.  The  cost  of  forms  is  given  in 
Table  II. 

The  cost  is  an  average  from  a  number  of 
observations  made  by  the  writer.  The  cost 
of  hauling  out  is  rather  high  and  unusual, 
the  forms,  however,  were  of  awkward  shape 
and  very  large,  and  had  to  be  hauled  on  a 
truck  by  hand  a  distance  as  great  as  300  ft. 
The  floor  over  which  they  were  hauled  con- 
sisted of  inverted  groins  with  piers  every 
18  ft.  The  trimming  and  trucing  at  58  cts. 
a  yard  is  due  to  the  trouble  previously  ex- 
plained in  this  paper. 

Walls. — The  wall  forms  shown  in  Fig.  1, 
are  in  accordance  with  the  .general  practice 
in  such  work.  All  forms  were  made  in  9-ft. 
sections  and  from  top  to  bottom  in  one  unit. 
The  method  for  preventing  the  forms  from 
raising  is  shown  in  the  illustration  and  con- 
sisted of  hooks  set  in  the  first  layer  of  con- 
crete and  wires  tving  the  forms  to  these 
hooks. 

_  The  forms  were  used  on  an  average  of  11 
times  and  the  only  repairs  made  were  a  board 
now  and  then,  where  the  bar  in  removing 
had  splintered  or  broken  the  forms.  The 
edges  of  the  forms  become  more  or  less  frayed 
and  this  was  cared  for  by  a  metal  strip  tacked 
over  the  joint.  This  practice  was  permissible 
in   this   work   as   the    face   would   not   be   ex- 


posed. In  finished  surfaces  it  should  never 
be  used,  as  the  metal  leaves  a  surface  en- 
tirely different  from  the  wood  and  very  read- 
ily noticed. 

The  regular  wall  in  the  reservoir  contained 
2.33%  cu.  yds.  per  running  foot  and  as  a 
rule  the  wall  was  built  in  3fi-ft.  sections  or 
8-1  cu.  yds.  This  amount  varied  within  a 
yard  as  the  point  where  the  wall  ceased  and 
the  barrel  started  was  not  closely  defined. 
The  cost  of  forms  is  given  in  Table  III.  This 
cost  is  a  weighted  average  as  in  this  work 
there  was  a  great  amount  of  variance.  Often 
the  cable  way  was  used  in  removing  forms 
and  the  cost  cut  down,  then  again  the  forms 
would  be  in  bad  sb.-ipe  and  require  much 
repairing.     As  an  example  on   the 

21st  wall  forms  cost $0.73  per  cu.  yd. 

23r(l  wall  forma  ccst 53  per  cu.  yd. 

24th   wall  form.s  cost .5.5  per  cu.  yd. 

2.'itli  w.all  forms  cost 42  per  cu.  yd. 

2Gth  wall  forms  cost 49  per  cu.  yd. 

Groined  Arch  Forms. — Figures  1  and  2 
show  groined  arch  forms  in  elevation  and 
plan.  Each  pier  top  was  molded  on  forms 
built  in  four  triangular  sections,  the  joints 
between  sections  being  on  centers  of  arches 
and  on  diagonal  lines  between  piers.  The 
ribs  were  2-in.  white  pine  placed  on  the 
diagonal  line  and  on  2-ft.  centers  between 
the  diagonals,  the  decking  was  1-in.  south- 
ern pine  tongue  and  grooved.  The  forms 
were   well    oiled   before   filling. 

The  pier  edge  of  each  form  rested  on  a 
collar  bolted  to  the  piers.  The  piers,  having 
been  built  2  ins.  higher  than  the  springing 
line  of  the  arch,  prevented  any  horizontal 
movement  in  the  form.  The  four  corners 
were  supported  by  8  x  8-in.  posts  and  mid- 
way between  corner  posts  were  placed  4.x4-in. 
posts.  The  "proper  elevation  on  the  top  of 
arch  was  first  secured  by  placing  wedges  be- 
tween the  top  of  post  and  form.  Later  it 
was  found  that  dumping  the  concrete  disar- 
ran.ged  these  wedges  and  their  use  was  dis- 
continued and  O.-5-in.  boards  were  used  and 
toenailed.  This  allowed  only  an  adjustment 
of  0..5  in.  which  was  considered  close  enough. 
The  joint  between  forms  on  the  top  was 
made  by  a  crown  strip  which  varied  from 
2  to  4  ins.  wide.  The  corner  joints  were 
finished  by  a  1-in.  triangular  strip  which  re- 
lieved the  rough  corner.  The  •  forms  being 
square  and  piers  round  required  a  filler  in 
the  corners.  This  filler  was  first  made  of 
plaster  paris  mixed  with  excelsior,  but  yvas 
unsatisfactory  as  the  breakage  was  high  and 
it  was  impossible  to  use  it  a  second  time.  The 
cost  of  the  fillers  in  plaster  paris  was  about 
27  cts.  each.  Later  wood  was  used  and  the 
work  was  finished  using  wood.  On  Contract 
11  the  contractor  used  a  metal  filler  cut  from 
No.  16  gage'  sheet  iron.  This  filler  was  used 
over  and  over,  the  first  cost  being  10  cts. 
each.  Figures  4  and  -5  show  the  forms  used 
in  filter  work  which  are  very  similar  to 
those  of  the  reservoir,  The  roof  and  pier 
were  placed  monolithic  in  this  work. 

The  method  followed  in  placing  forms  was 
to  first  erect  the  shoring  on  the  piers,  then 
by  cableway  erect  the  corner  posts  and  brace 
them  to  the  piers.  The  arches  were  then 
lifted  by  cableway  and  placed  in  position 
resting  on  the  piers  and  the  corner  posts. 
Most  of  this  w-ork  was  done  at  noon,  in  the 
evening,  or  on  Sunday  as  at  these  times  the 
cableway  was  not  in  use  on  the  concrete.  A 
crown  strip  was  placed  between  the  forms  on 
the  top  so  as  to  allow  adjustment.  This  strip 
had  to  be  ripped  from  boards  and  this  was 
done  by  hand  requiring  considerable  time. 

Removing  the  forms  on  the  reservoir  was 
done  by  means  of  a  cable  allowed  to  slip  oyer 
a  drum  placed  on  the  roof,  a  hole  having 
been  left  in  the  concrete  over  the  center  of 
gravity  of  the  form.  It  was  necessary  to 
resort  to  a  set  of  blocks  and  falls  to  break 
the  bond  between  concrete  and   forms. 

In  placing  the  concrete  in  the  vaulting  some 
trouble  was  experienced  in  securing  the  proper 
thickness.  The  concrete  from  the  sides  would 
occasionally  work  down  into  the  center  over 
the  pier.  This  trouble  was  experienced  in 
Columbus,  O.,  where  in  place  of  6-in.  thick- 
ness they  found  only  2  ins.  of  concrete  and 
a  test  was  made  on  one  of  the  weakest  arches. 


A  load  of  earth  was  placed  to  the  depth  of  4 
ft.,  when  cracks  developed  in  a  vertical  plane 
passing  through  two  piers  and  a  deflection 
of  13/32  in.  was  recorded.  The  work  was 
remedied  by  placing  a  patch  on  the  upper 
surface  4   ins.  thick. 

This  same  trouble  was  encountered  on  the 
Pittsburg  work  to  a  lesser  extent.  The  max- 
imum occurred  where  in  place  of  7.2.5  ins. 
we  had  4.75  ins.  of  concrete.  The  error  was 
discovered  in  10  sides  out  of  the  64  first 
placed  and  was  remedied  by  patching,  and 
further  trouble  of  same  nature  wasprcvented 
by  using  a  screed  board  at  right  angles  to 
the  line  of  piers  instead  of  on  the  diagonal 
as  had  previously  been  used. 

On  Contract  No.  1,  the  filters,  the  total 
amount  of  arch  centering  placed  was  2,130.012 
sq.  ft.  There  were  240.000  sq.  ft.  of  forms 
actually  made  to  complete  the  work,  an  aver- 
age of  ten  times  use  for  each  form.  The 
actual  cost  was  $0.0435  per  sq.  ft.  placed; 
this  cost  includes  plant  charges,  administration 
charges,  material,  etc. 

On  Contract  No.  2,  the  reservoir,  there 
were  placed  243,300  sq.  ft.  of  vaulting  forms 
and  there  was  actually  made  about  20,000 
sq.  ft.  The  cost  was  $0,096  per  sq.  ft.  placed, 
or  about  $3.50  per  cu.  yd.  of  concrete  placed. 
This  cost  is  a  final  cost  including  everything 
chargeable  to  the  forms. 

For  a  detailed  cost  Table  IV  was  prepared 
from  information  gathered  by  the  writer: 
Four  forms  made  one  pier  top  or... 8.1864  cu.  yd. 

I..umber  in  one  pier  top 1,000  ft. 

Lumber  in  posts  and  bracing 400  ft. 

Lumber  in  sboring  on  piers 150  ft. 

To  the  above  cost  must  be  added  a  charge 
for  hauling  the  forms  from  the  place  of 
removal  to  the  place  of  setting.  This  varied 
greatly  and  from  observations  cost  15  man 
hours   per   ino   ft.   hauled. 

Gate  Chambers. — The  forms  for  gate  cham- 
bers throughout  the  work  were  more  or  less 
similar  and  the  same  principle  in  form  work 
was  used  throughout.  The  structures  were 
rather  irregular  in  shape,  some  portions  of 
the  forms  could  be  used  twice,  but  the  greater 
portion  had  to  be  wrecked  and  the  lumber 
partly  used  in  rebuilding.  The  greater  por- 
tion of  the  forms  were  built  of  1.5-in.  south- 
ern pine  lumber  surfaced  on  both  sides;  the 
portions  plain  in  shape  were  decked  horizon- 
tally and  the  portions  curved  or  irregular 
were  decked  vertically.  The  forms  were 
wired  together  and  the  exterior  and  interior 
braced.  The  dumping  platform  was  built 
independent  of  the  foVms.  The  placing  of 
reinforcement  is  explained  in  detail  elsewhere 
in  this  paper. '  The  first  section  was  built 
to  the  sub  floor  level ;  the  second  to  a  point 
about  3  ft.  above  the  top  of  the  gates,  and 
the  third  up  to  the  floor  level  including  beams. 
The  floor  slabs  were  placed  later. 

Conduit. — ^The  construction  of  conduit 
forms  was  governed  greatly  by  the  place 
they  were  to  be  installed  and  the  surround- 
ings. A  conduit  in  a  trench  ofl^ers  different 
requirements  than  conduit  in  the  open.  Figure 
6  shows  six  conduits  and  the  forms  used  on 
each.  The  inner  form  or  barrel  is  generally 
first  placed.  This  is  held  to  the  proper  eleva- 
tion by  piers,  or  saddles,  separately  cast,  and 
the  tops  set  to  grade.  The  steel  is  next 
placed  and  then  the  outer  forms. 
Care  must  be  exercised  to  prevent  the  form 

TABLE  I.— COST  OF  FORMS  FOR  PIERS  SUP- 
PORTING GROfND  ARCH  RESERVOIR 
ROOF:  TOTAL  12.68  CU.  TDS.  OF  CON- 
CRETE IN  FOUR  PIERS. 

Per 
Item.  Total.     Cu.  yd. 

Stripping.    13    hrs.    carpenter   at   25 
cts $3.25         $0.27 

Cleaning.  15  hrs.  labor  at  15  cts 2.25  0.18 

Making: 

15  hrs.  carpenter  at  30  cts $4.50 

15  hrs.  labor  at  15  cts 2.20 

Total     $6.75         $0.53 

Setting: 

3i   hr.  carpenter  at  30  cts $0.23 

Wt  hr.  laborer  at  15  cts 0.19 

%  hr.  cableway  at  50  cts 12 

Total    $0.54         $0.04 

Plumbing  and  bracing.  15  hrs.  carp. 
at  30  cts 4.50  0.35 

Grand  total   $17.29        $1.37 
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TABLE    II.— COST    OF    FORMS    FOR    BARREL 
ARCH    FILTERED    WATER    RESER- 
VOIR,  PITTSBURG,   PA. 

Per 
Fabrication   at   Mill:  Total,     cu.  yd. 

240  hrs.  at  35  cts $84.00         .$0.31 

Taking  Down: 

1  foreman  2  hrs.  at  30  cts 0.60 

9  laborers  18  hrs.  at  20  cts 3.60 

Total    • U.20         ?0.13 

Hauling   Out: 

1  foreman  lYz  hr.s.  at  30  cts $0.40 

12  laborers  16  hrs.  at  20  cts 3.20 

Total    $3.60        $0.11 

Cleaning  and  Repairs: 

1  foreman  5  hrs.  at  35  cts $1.7o 

4  carpenters  20  hrs.  at  30  cts 6.00 

2  helpers  10  hrs.  at  20  cts 2.00 

Total     SS.To         $0.30 

Placing: 

I'ableway  %  hr.  at  $2 $0.66 

1  foreman    %   hr.   at   40  cts 0.13 

3  carpenters  1  hr.  at  35  cts 0.35 

5  laborers  1%  hrs.  at  15  cts 0.2o 

Total    '$i"39         $0.04 

Trimming  and  Trueing: 
1  foreman  10  hrs.  at  35  cts $3.50 

4  carpenters  40  hrs.  at  30  cts 12.00 

3  helpers  20  hrs.  at  20  cts 4.00 

Total    $19.50         $0.58 

Grand   total    48.94  1.47 

•Used  8  times. 


floating  or  rolling  and  in  filling  the  bottom. 
The  bottom  is  sometimes  cared  for  by  plac- 
ing grout  tubes,  or  by  simply  smoothing  up 
after  the  removal  of  the  forms.  In  a  num- 
ber of  conduits  on  the  reservoir  work  a 
board  was  left  off  the  outside  forms  just 
above  the  invert  and  through  this  opening 
the  bottom  was  successfully  filled  by  tamping. 
The  filling  of  one  side  and  allowing  the  con- 
crete to  run  under  and  seek  its  level  on  the 
opposite  side,  thus  assuring  filling  in  the  bot- 
tom, is  rather  dangerous  practice  as  there  is 
great  chance  of  moving  the  inside  form  or 
liarrel. 

The  by  pass  conduit,  shown  in  Fig.  6,  is 
7  ft.  in  diameter  and  about  1.200  ft.  long, 
huilt  in  36-ft.  sections,  contained  48.8  cu.  yds. 
and  3.600  lbs.  steel  per  section,  and  was  built 
after  the  roof  of  the  reservoir  was  in  place. 
the  piers  and  roof  being  used  to  brace  against. 
The  barrel  was  placed  on  concrete  saddles 
and  painted  with  cold  water  paint.  The  re- 
inforcement was  next  placed  and  then  the 
outside  forms.  The  braces  were  all  fitted 
and  marked  and  thev  together  with  all  ex- 
cept the  bottom  outside  form  were  removed 
and  stored  conveniently  for  easy  access.  The 
barrel  was  held  down  by  braces  to  the  roof 
and  held  laterally  by  braces  to  stringers  placed 


TABLE    III.— COST    OF    WALL    FORMS,    P'lL- 
TERED   WATER   RESERVOIR,    PITTS- 
BURG,   PA. 

Per 
Fabrication    in   Mill:  Total,     cu.  yd. 

110  hrs.  carpenters  at  35  cts $38.50*       $0,038 

Taking  Down: 

1  foreman    10  hrs.   at  35   cts $  3.50 

2  carpenters  20   hrs.  at  30  cts 6.00 

4  laborers  40  hrs.  at  20  cts S.OO 

Total    $17.50         $0,208 

Setting  Up: 

1  foreman   10   hrs.  at  35  cts $  3.50 

fi  carpenters  60  hrs.   at  30  cts 18.00 

4  helpers  40  hrs.  at  20  cts S.OO 

Total     $29.50         $0,350 

tGrand  total   $50.20        $0  596 

tThis  does  not  include  cost  of  material.     'Used 
12  times. 


along  the  piers.  When  the  concrete  reached 
the  Tevel  of  the  top  of  the  bottom  forrn,  the 
second  form  was  placed  and  so  on  until  ths 
top  was  reached.  After  the  concrete  was 
placed  to  a  depth  level  with  the  top  of  the 
barrel  it  was  found  that  there  was  no  tend- 
ency to  rise  and  the  braces  to  the  roof  were 
removed. 

Trouble  was  experienced  with  the  first  three 
forms;  they  started  to  give  during  filling,  but 
the  knowledge  gained  in  those  mishaps  was 
sufficient  to  show  the  weak  points  and  work 
progressed  nicely  until  a  change  of  superin- 
tendents placed  a  man  in  charge  who  decided 
to  cut  expenses,  and  the  first  forms  built  gave 
away.  After  that  the  work  proceeded  to  com- 
pletion without  a  mishap  and  the  test  showed 
up    very   satisfactory. 

The  forms  in  this  conduit  were  all  bolted 
together;  the  inside  or  barrel  form  collapses 
by  dropping  the  top  section.  The  time  re- 
quired to  build  one  section  was  three  days 
and  the  time  to   fill  it  was  seven  hours. 

The  forms  including  bracing  contained 
0,3.50  ft.  of  lumber.  The  lagging  was  1  _  in. 
southern  pine  and  the  ribs  2  in.  white  pine. 
The  cost  of  a  36-ft.  section  as  compiled  from 
a  number  of  observations  was: 

•d 

.■=>■     S 


Building  forms    at 
mill    489         $0.35     $171.15     10     $0.36 

Carpentei-  work  in 
field- 
Carpenter    227%         .35 

Helpers    19%         .20         S3. 39       1       I.711 

including  taking  down,  placing  steel,  etc. 


TABLE  IV.— COST   OF  VAULTING  FORMS  ^_ 

FOR  FILTERED  WATER  RESERVOIR, 
PITTSBURG,  PA. 

Per 
Making  of  Groins  at  Mill:  Total,     cu.  yd. 

120  hrs.  at  $0.3b $42.00*       $0.42 

Setting  Groins; 

1  foreman  14  hr.  at  35  cts $0.09 

3  carpenters  %  hr.  at  30  cts 0.225 

6  laborers  IVz  hr.  at  20  cts 0.30 

1  cableway  %  hr.  at  $2.00 0.50 

$1,115       $0.14 
Setting-  Corner  Posts: 

Cableway  1-10  hr.  at  $2.00 $0.20 

3  carpenters  3-10  hr.  at  30  cts 0.09 

$0.29         $0.03 
Intermediate    posts,      3      carpenters 

IVs   hr.  at  30  cts $0.45         $0.05 

Shoring   piers,    2    carpenters   3    hrs. 

at  30  cts 0.90         $0.11 

Trimming    and    trueing,    4    carpen- 
ters 3  hrs.  at  30  cts 1.20         $0.15 

Taking  Down  Groins: 

1  foreman  1%  hrs.  at  30  cts $0.40 

5  laborers  6%  hrs.  at  20  cts 1.35 

5  laborers  6%  hrs.  at  15  cts 1.00 

Total $2.75         $0.33 

Grand  total    $10.20         $1.22 


The  forms  for  the  seven  foot  filtered  water 
conduit  shown  in  Fig.  6  is  a  good  example 
of  form  work  for  a  conduit  in  a  trench.  In 
this  conduit  no  outside  forms  except  one  on 
either  side  of  the  top  was  necessary.  The 
sections  were  30  ft.  in  length,  contained  22 
cu.  yds.  of  concrete  and  2,660  lbs.  of  steel.  One 
foreman,  4  carpenters  and  4  helpers  took  down 
the  back  forms,  set  them  up  ahead  and  placed 
the  steel  ready  for  filling  at  the  rate  of  one 
section  a  day.  Two  sets  of  forms  were  used 
and  they  were  removed  the  following  day  as 
early  as  10  o'clock;  thus  while  filling  one  sec- 
tion another  was  being  prepared.  The  cost 
of  setting  up  the  forms  and  placing  steel  was 
$1.1.5  per  cu.  vd.  and  the  cost  of  bending 
steel  40  cts.  per  100  lbs. 

The  48-in.  conduit  was  a  plain  circle  inside 
with  perpendicular  sides  and  semicircular  top 
outside.  The  drain  was  located  in  a  21-ft. 
fill,  placed  in  sections  varying  from  20  ft.  to 
.".0  ft.  in  length  and  contained  0..387  cu.  yd. 
of  concrete  and  3.5  lbs.  steel  per  lineal  foot 
of  conduit.  The  forms  were  built  in  the  mill 
and  used   six  times  in  the   field  : 

Fer 
cu.  yd. 

Lumber    $0.72 

Mill  work    30 

Bending  steel  23 

Carpenter  work  in  field 2.13 

Total    $3.41 

Total,   cu.   ft.   of  ihain 1.59 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


The    Reasons    for    and    Methods    Em- 
ployed in  Appraising  the  Value 
of  Railway  Properties,  with 
Special  Reference  to 
the     Michigan 
Valuation."* 

The  niduslriil  ,ind  economic  develi)pmciit 
of  the  past  two  decades  has  opened  many 
new  fines  o-f  special  work  in  the  iTofession 
of  Engineering,  none  of  wdiich  is  more  di.'i- 
cult  and  complicated  or  of  greater  ultimate 
value  to  the  public  at  large  than  that  of  the 
appraisal  or  valuation  of  the  projjcrty  owned 
and  operated  by  public  service  corporations ; 
and  none  of  the  fields  of  engineering  special- 
ization requires  greater  care  or  calls  for  more 
skill,  experience,  integrity,  or  sound  judg- 
ment. 

The  question  of  railroad  valuation,  involv- 
ing as  it  does  the  largest  industry  of  the 
nation,  naturally  lakes  first  place  in  a  dis- 
cussion   of    this    subject.      So    many    of    the 


•Abstract  of  paper  entitled  "The  Valuation 
of  Public  Service  Corporation  Property."  by 
Henry  Earle  Riggs.  Proceedings.  American  So- 
ciety of  Civil  Engineers,  Vol.  XXXVI,  page  1369. 


principles  of  railroad  valuation,  however,  are 
applicable  to  the  valuation  of  other  corpo- 
rate properties  that  it  is  not  desirable  to 
limit  the   discussion  to  that  subject. 

The    reasons    for    requiring    that    valuations 
be  made  may  be  broadly  divided  into  two  gen- 
eral  classes. 
First. — As    a    Matter    of   Public    Interest. — 

I'he  pulilic,  and  particularly  the  investing 
public,  requires  valuations  in  order  to  guard 
against  unworthy  and  dishonest  corpcn-ation 
securities,  to  be  assured  that  corporations 
are  bearing  their  legitimate  and  proper  share 
of  the  burden  of  ta.xation,  and  to  furnish  a 
proper  basis  for  fixing  equitable  and  just 
rates  for  the  services  rendered  by  the  cor-, 
poration. 

Under  tliis  class  would  come  all  appraisals 
made  for  information  to  be  used  as  a  basis- 
tor    legislation    relative    to : 

■  (a)  Taxation  of  Corf>oratioiis. — Such  were 
the   valuations   in   Michigan  and   Wisconsin. 

(6)  Rate  Regulation. — This  was  the  rea- 
son which  prompted  the  work  in  Minnesota 
and    Nebraska. 

(c)  Limitation  of  Capitalisation. — The  reg- 
ulation of  issue  of  stocks  and  bonds  was 
the    purpose    of    the    Texas    valuation. 


( (/ )  Fi.xing  a  Price  for  Sale. — Many  of 
the  waterworks  and  electric  light  valuations 
were  made  in  order  to  determine  a  fair  price 
to  be  paid  for  the  property  at  the  expiration 
of   the   franchise. 

(e)  The  General  Information  of  the  Pub- 
lic.— To  be  used  in  connection  with  the  fix- 
ing of  terms  for  franchise  renewals,  etc.,  etc. 

Second. — As  a  Matter  of  Corporation  Ne- 
cessity or  E.vpcdicncy. — Valuations  are  made 
in  order  to  guide  large  investors,  to  secure 
a  safe  and  up-to-date  basis  on  which  to  nego- 
tiate a  sale,  a  purchase,  or  a  reorganization 
of  the  property,  or  a  consolidation  with  oth- 
er like  properties,  and  to  secure  justice  to 
honestly   administered  corporations. 

There  has  been  much  argument  regarding 
the  desirability  and  expediency  of  such  ap- 
praisals. It  is  not  the  intention  of  the  writer 
to  discuss  this  question.  It  is  assumed  that 
all  such  questions  have  been  settled  before 
a  valuation  is  ordered,  and  this  paper  is 
confined  to  a  discussion  of  the  methods  which 
should  be  used  in  arriving  at  a  correct  figure 
of  cost  of  reproduction  and   depreciation. 

A  valuation,  regardless  of  the  purpose  for 
which  made,  should  be  such  as  to  secure  a 
■'fair    value"    of    tlie    property    under    consid- 


December  14,   lyio. 


ENGINEERING-CONTRACTING 


535 


eralioii.  Appraisers  will  (.iicimnK-r,  among 
Other  difficulties,  the  fact  that  human  self- 
ishness is  a  dominant  quality,  and  that  at- 
tempts are  sometimes  made  to  influence  a 
valuation  from  selfish  motives;  also  that  hu- 
uian  machines  are  not  exact  duplicates,  and 
that  allowance  must  be  made  for  a  large 
measure  of  error,  on  account  of  the  personal 
equation  of  the  men  engaged  on  the  work, 
as  individual  errors  of  judgment  are  frequent 
on  any  work  of  magnitude.  This  personal 
element  must  be  corrected  by  uniformity  of 
method,  by  constant  checking,  and,  as  far  as 
possible,  by  subordination  of  personality  to 
system. 

All  properties  being  appraised  should  be 
considered  as  operating  properties.  One  which 
is  dead,  inert,  and  not  in  use,  cannot  be  con- 
sidered as  coming  under  such  a  discussion  as 
this,  and  such  properties  are  not  treated  in 
this  paper.  The  term  "going  concern"  is  not 
used  in  connection  with  the  physical  property, 
any  element,  of  value  implied  by  the  term, 
over  and  above  the  "overhead  charges,"  being 
treated  as  an  intangible  or  non-physical  ele- 
ment of  value. 

Explanation  of  Terms. 
In   order    that    there   may   be    no    doubt   as 
to    the    exact    meaning    of    the    terms    used 
throughout   this   paper,    a    few    definitions    or 
explanations    are    submitted  : 

Apj^raisal,-  or  Valuation. — These  words  are 
used  interchangeably,  and  refer  to  the  engi- 
neering work  of  determining  the  present 
worth  of  both  physical  and  intangible  prop- 
erties of  corporations. 

Cost  of  Reproduction. — This  expression  re- 
fers to  the  estimate  of  cost  of  reproducing  the 
physical  properties  as  they  exist  on  the  date 
of  the  appraisal,  all  elements  entering  into 
the  cost  being  considered  as  new  and  not 
affected  by  the  elements  of  depreciation  or 
■obsolescence. 

Cost,  or  Original  Cost. — These  terms  refer 
to  the  actual  amount  of  money  paid  for  the 
property,  either  when  it  was  originally  con- 
structed, or  in  its  condition  at  the  time  of  ap- 
praisal, the  latter  case  being  the  original 
cost  plus  the  cost  of  additions  and  better- 
ments, less  abandoned,  replaced,  or  worn- 
out  property.  This  figure  ought  to  be  repre- 
sented by  the  "book  cost,"  but  it  is  not  often 
that  "book  cost"  and  "actual  cost"  are  the 
same. 

Present  Value,  or  Present  Physical  Value. 
— These  terms  are  used  in  describmg  the  phys- 
ical property  as  reproduced  after  it  is  affected 
by  all  elements  of  depreciation  or  apprecia- 
tion. The  use  of  the  word  "value"  in  this  ex- 
pression is  unfortunate,  as  it  may  lead  to 
some  confusion.  It  must  be  kept  clearly  in 
mind  that,  where  this  term  is  used,  it  refers 
only  to  physical  property  as  depreciated,  and 
is  in  no  case  intended  to  refer  to  the  final 
or  "fair"  value  of  the  property. 

Non-physical,  or  Intangible,  Value. — These 
terms  are  used  to  represent  those  elements, 
entering  into  the  final  worth  of  the  property 
as  a  business  concern,  which  arise  out  of  the 
operation  of  the  property  and  are  not  at- 
tachable to  the  physical  property. 

What  is  "value?"  In  defining  the  e.xact 
meaning  of  this  term,  as  applied  to  the  prop- 
erty of  a  public  service  corporation,  a  num- 
ber of  elements  must  be  taken  into  account. 
Standard  authorities  give  many  definitions  of 
the  term.  As  a  definition  of  that  estimate  of 
worth  which  an  engineering  commission  should 
report  as  the  result  of  a  complete  appraisal, 
the  writer  submits  the  following: 

The  value  of  a  property  is  its  estimated 
worth  at  a  given  time,  measured  in  money, 
taking  into  accbunt  all  the  elements  which 
.idd  to  its  usefulness  or  desirability  as  a 
business  or  profit-earning  proposition. 

There  are  two  classes  of  elements  enter- 
ing into  the  final  value : 

(1)  The  "Physical  Property  Element  of 
Value. — This  consists  of  those  things  which 
are  visible  and  tangible,  which  are  capable 
■of  being  inventoried,  their  cost  of  reproduc- 
tion determined,  and  their  depreciation  meas- 
ured. The  property  is  considered  as  an  op- 
erating entity,  and,  being  so  considered, 
carriers   as   part   of   the   physical   value. (those 


costs  and  charges  which  are  an  inseparable 
part  of  the  cost  of  construction  but  do  not 
appear  in  the  inventory  of  the  completed  prop- 
erty. 

{2)  The  Non-Physical"  .or  "Intangible" 
Elements  of  Value. — These  are  those  things 
which,  added  to  or  taken  from  the  worth  of  the 
physical  property,  make  up  the  value,  and  in- 
clude whatever  accrues  to  the  property  by  rea- 
son of  its  operation,  or  by  reason  of  grants, 
contract  rights,  competition,  or  location,  which 
at  the  time  of  appraisal  aflfect  favorably  or  un- 
favorably the  worth  of  the  property. 

The  physical  property  is  that  which  enables 
the  corporation  to  do  business.  Without  phys- 
ical property  it  could  not  produce  the  com- 
modity which  it  sells.  The  amount  of  money 
actually  invested  in  acquiring  that  physical 
property  represents  the  measure  of  capital  on 
which  it  is  morally  entitled  to  earn  interest 
and  profit;  and,  in  the  stage  of  promoting 
and  financing  the  enterprise,  all  hope  of  earn- 
ings is  based  on  the  amount  of  money  re- 
quired to  construct  the  property.  These  con- 
siderations lead  the  writer  to  contend  that  the 
true  method  of  valuing  a  corporate  property 
is  first  to  determine  the  cost  of  reproduction 
of  the  property  and  its  depreciation,  and  mod- 
ify this  figure  by  any  applicable  positive  or 
negative  non-physical  elements  of  value. 

The   Michigan   State   Appraisals. 

ORG.XNIZATIOX. 

The  State  Legislature  of  Michigan,  at  the 
session  of  1899,  passed  an  act  creating  a 
Board  of  State  Tax  Commissioners  and  out- 
lining and  prescribing  their  duties.  This  act 
authorized  the  board  to  "inquire  iiUo  and  as- 
certain the  value  of  the  property  of  corpora- 
tions paying  ^specific  taxes  under  any  of  the 
laws  of  this  State." 

The  ultimate  object  of  this  valuation  was 
the  passage  of  such  laws  that  all  taxable  prop- 
erty in  the  State  might  be  taxed  uniformly. 
On  September  1,  1900,  Prof.  Mortimer  E. 
Cooley  was  apoointed  Appraiser  of  Proper- 
ties. Immediately  thereafter  the  following 
general  organization  .was  mapped  out : 

1.  Administration. — All  matters  of  gen- 
eral policy  in  regard  to  the  conduct  of  the 
work,  all  matters,  relating  to  negotiations  and 
conferences  with  ofiicials  of  corporations,  all 
transactions  with  the  State  Tax  Commission, 
the  Governor,  or  the  Board  of  State  Audit- 
ors, and  the  entire  direction  of  all  relations 
with  the  public  through  newspapers  and  other 
channels,  were  retained  by  the  appraiser,  who 
was  the  final  arbiter  on  all  matters  referred  to 
liim  regarding  the  details  of  the  work. 

2.  Civil  Engineering. — The  appraisal  of  all 
property  which  in  the  course  of  construction 
would  fall  Under  the  supervision  of  the  civil 
engineering  department  of  a  road,  including 
land,  roadway,  bridges,  and  structures,  was  in 
charge  of  the  writer. 

3.  Mechanical  Engineering. — The  appraisal 
of  all  motive  power,  rolling  stock,  and  prop- 
erty which  in  the  course  of  construction  would 
fall  under  the  supervision  of  the  mechanical 
engineer,  including  power  and  electric  plants, 
shop  tools  and  machinery,  water  stations,  etc., 
was  in  charge  of  Mr.  Theodore  H.  Hinch- 
man,  Jr.,  of  Detroit.  Mich. 

In  the  matter  of  the  final  assembling  of  fig- 
ures, computation  of  percentage  values,  and 
compilation  of  final  results.  Mr.  Hinchman 
and  the  writer  worked  together  with  joint 
general    supervision. 

4.  Telegraphs. —  The  inspection  and  ap- 
praisal of  all  telegraph  properties  was  under 
charge  of  Mr.  William  S.  Conant,  of  Detroit, 
Mich. 

•').  Telephones. — The  appraisal  of  all  tele- 
l)hone  properties  was  directed  by  Mr.  William 
J.  Rice,  of  New  York. 

6.  Vessel  Properties. — All  vessels  belo-.iging 
to  companies  whose  property  was  involved  by 
the  appraisal  were  inspected  and  appraised  by 
Herbert  C.  Sadler,  Professor  of  Naval  Archi- 
tecture and  Marine  Engineering  at  the  Uni- 
versity of  .Michigan. 

The  magnitude  ui  the  work  was  appalling. 
There  were  seventy-eight  dififerent  incorpo- 
rated companies,  owning  some  10,000  miles  of 
railroad,  scattered  over  .54,000  square  miles  of 


territory.  In  addition,  ihen^  were  a  number 
of  small  unincorporated  railroads,  telegraph, 
telephone,  plank  road,  and  other  corporations, 
many  of  which  had  no  records,  no  complete 
inventory,  and  no  department  organized  so 
that  the  information  could  be  readily  secured. 
A  careful  and  complete  method  of  work  was 
therefore   necessary. 

To  strengthen  the  work  further,  to  elimi- 
nate the  element  of  persona!  error,  to  guard 
against  the  danger  (.if  dulled  perceptions  due 
to  constant  application  to  the  work,  and  to 
forestall,  if  possible,  every  point  of  objection 
to  methods,  a  Board  of  Review  was  chosen  by 
Appraiser  Cooley  to  whom  were  referred : 

(a)  The  methods  of  inventory  and  valua- 
tion,  as   determined   by   the   staff ; 

(b)  All  points  on  which  special  discussion 
or  difference  of  opinion  were  noted  in  the 
working  conferences; 

(r)  Questions  as  to  elements  of  value  in 
the  physical  property  which  were  in  them- 
selves not  tangible  or  capable  of  inventory, 
and  finally, 

(rf)   The    results   of   the   whole  work. 

The  members  of  this  board  were  chosen 
on  account  of  pre-eminent  standing  in  the 
Profession,  and  on  account  of  experience  and 
prominence  in  railway  engineering.  The 
board  was  composed  of  four  men.  as  fol- 
lows: Octave  Chanute,  chairman,  George  W. 
Vaughn,  Charles  E.  Greene  and  Charles  Han- 
sel. Ihese  gentlemen  were  employed  in  a  con- 
sulting capacity  and  were  not  engaged  in  anv 
detailed  work  of  the  appraisal. 

OFFICE    AND    FIELD     METHODS. 

The.  preliminaries  of  the  organization  hav- 
Mig  been  completed,  and  the  forms  prepared, 
a  portion  of  the  working  force  was  brought 
on  the  ground,  and  the  work  was  actively 
commenced.  It  was  subdivided  into  four 
parts : 

(1)  Office  inspection,  or  inventory; 

(2)  Field  inspection; 

(3)  Computation; 

(4)  Compilation  for  the  permanent  record. 

Making  the  Inventories. — Office  inspection, 
or  the  preparation  of  inventories,  was  assigned 
usually  to  parties  of  one  or  two  experienced 
men  with  from  two  to  four  younger  engi- 
neers as  assistants  in  the  computing  room. 
These  men  went  to  the  general  offices  of  the 
railroad  companies  and  made  a  complete  ex- 
amination of  maps,  profiles,  bridge  and  build- 
ing records,  records  of  motive  power,  rolling 
stock,  etc.  They  made,  for  the  use  of  the 
field  men,  inventories  of  the  property  and 
abstracts  of  real  estate.  All  inventories  were 
made  up  for  roads  or  for  divisions  of  roads, 
with  each  class  of  property  listed  separately. 

Field  Inspection. — Field  inspectors  were  not 
permitted  to  place  a  money  value  on  any 
structure,  but  were  .expected  to  examine  it, 
to  make  a  full  description  of  it  in  all  par- 
ticulars, and  to  assign  to  it  a  percentage  which 
should  represent  the  present  value  or  the  de- 
preciation from  a  similar  new  structure  rated 
at  100  per  cent.  They  were  furnished  with  the 
records  of  the  oflfice  inspection  covering  the 
district  assigned,  and  with  necessary  note- 
books, tape  lines,  estimate  blanks,  etc. 

The  Chicago  &  Northwestern  Ry.  had  no  rec- 
ords of  any  sort,  all  construction  papers  hav- 
ing been  destroyed  by  fire.  This  company  or- 
ganized and  placed  in  the  field  four  complete 
engineering  parties,  each  under  one  of  their 
own  engineers,  and  with  each  party  was  sent 
one  field  inspector.  The  line  was  carefully 
surveyed  and  cross-sectioned,  and  complete 
records  of  every  building  and  structure  were 
made,  side-tracks  were  measured,  and  data 
taken  for  rail  and  ballast  charts,  etc.  All 
work  was  done  in  the  presence  of  the  field  in- 
spector, and  he  was  given  copies  of  all  notes. 
He  placed  his  own  percentage  of  description 
on  everything.  The  estimates,  made  up  inde- 
pendently by  the  Chicago  &  Northwestern  en- 
gineers and  the  appraisal  staff,  using  in  the 
latter  case  the  same  unit  prices  as  applied  else- 
where in  the  Upper  Peninsula,  varied  less  than 
2  per  cent. 

Special  Valuations. — Certain  special  struc- 
tures, such  as  ore  docks  and  ore  and  coal- 
handling  machinep.-,  the  more  important 
bridges  and  station  buildings,  as  well  as  work 
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equipment  and  special  equipment,  were  of 
such  a  character  as  to  require  the  services 
of  experts  in  their  appraisal. 

ComltutatioH.—Aitev  the  completion  of  the 
field  inspection,  all  notes  were  placed  m  the 
hands  of  the  computing  force.  This  organiza- 
tion consisted  of  two  classes  of  men,  engi- 
neers brought  in  from  field  inspection,  and 
younger  engineers.  All  computations  were 
made  independently  by  two  men,  and  all  work 
was  checked  carefully. 

Filing  in  Office.— The  system  of  filing  and 
record  keeping  had  the  merit  of  being  simple 
and  inexpensive.  The  vault  in  the  appraisers 
office  was  arranged  so  that  large  manila  en- 
velopes, each  of  sufficient  size  to  hold  all  the 
reports,  notes,  maps,  etc.,  of  each  road  or  di- 
vision, could  be  filed  vertically.  Each  road 
was  given  a  number;  if  there  were  several  di- 
visions, each  division  was  given  a  letter,  as 
"Ib-A"  "15-B,"  etc.,  and  each  division  was 
filed'  separately.  Every  report,  book,  map  or 
other  paper  was  stamped  with  its  road  or  di- 
vision number  or  letter,  and  given  a  sheet 
number.  In  issuing  papers  for  work,  the  en- 
tire file  was  taken  and  kept  together  at  all 
times.  .  .  .  ,  ,  ^ 

The  State  of  Michigan  is  made  up  ot  two 
peninsulas,  widely  separated,  with  radically 
different  conditions  prevailing  as  to  certain 
items  of  the  cost  of  construction. 

CoinputatioH  Tables.— This  appraisal  in- 
volved seventy-eight  incorporated  and  forty- 
-seven  unincorporated  railroads.  It  was  neces- 
sary to  adopt  such  a  system  as  would  apply 
-uniform  methods  and  prices  to  all  like  prop- 
erty Accordingly,  the  field  inspectors  were 
assembled,  and,  after  conference,  it  was  de- 
termined to  prepare  a  set  of  tables,  covering 
all  classes  of  railway  construction,  material, 
and  structures,  values  being  computed  for  100 
per  cent  value,  and  for  each  10  per  cent  de- 
preciation. These  tables  covered  different 
weights,  sizes,  and  types  of  structures  and 
material,  and  were  all  computed  on  the  basis 
of  the  agreed  estimated  cost. 

Unit  Prices— The  unit  prices  were  the  re- 
sult of  a  most  careful  study  and  discussion. 
For  many  items,  such  as  clearing,  grubbing, 
earthwork,  masonry,  etc.,  the  price  was  fixed 
by  agreement  during  the  discussion  at  a  fig- 
ure which  represented  the  fair  average  cost 
of  this  particular  item  during  the  5-year  pe- 
riod preceding  the  appraisal. 

For  rails  and  rail  structures,  an  average 
.price  was  secured  from  market  quotations  for 
-a  period  of  10  years,  a  price  was  determined 
as  the  value  of  scrap,  and  the  percentage  of 
depreciation  was  applied  to  the  wearing  value 
of  the  rail.  The  unit  price  was  $28:  the 
agreed  scrap  value  was  $12,  leaving  $16  as 
the  wearing  value  of  the  rail.  If  an  inspector 
reported  rail  at  90  per  cent,  or  at  30  per  cent, 
this  percentage  was  taken  from  the  $16  wear- 
ing value  and  to  this  was  added  the  scrap 
value.  The  tables  were  arranged  so  that,  for 
any  weight  of  rail  and  any  percentage,  the 
■cost  of  reproduction  and  the  present  value 
could  be  taken  from  the  tables  in  dollars  per 
mile.  The  same  was  true  of  bolts,  spikes, 
angle-bars,  fish-plates,  and  frogs  and  switches, 
in  the  case  of  material  such  as  ties,  where 
no  scrap  value  could  be  attached,  the  per- 
centage was  applied  directly  to  the  first  cost. 
In  the  case  of  bridges,  the  tables  gave 
weights  per  foot  and  per  span  for  various 
lengths,  types  of  structures,  and  loadings, 
and  only  the  cost  of  reproduction  was  esti- 
mated. 

Estimated  costs  per  cubic  foot  were  deduced 
for  buildings  of  various  standard  railroad 
types  and  per  square  foot  for  depot  plat- 
forms. These  figures  were  obtained  by  re- 
ducing to  this  basis  the  cost  of  a  large  num- 
ber of  buildings  of  known  cost,  by  comparison 
with  data  obtained  from  railroad  companies 
and  from  a  number  of  engineers  who  had 
kept  such  records,  and  by  consultation  with 
architects.  These  building  tables  did  not  ap- 
ply to  the  more  elaborate  and  costly  struc- 
tures, all  of  which  were  appraised  specially. 

Ballasting,  track  laying,  and  surfacing  were 
divided  into  three  and  four  classes,  in  order  to 
■cover  the  different  general  types  of  railroads. 


and  prices  per  mile  were  fixed.  On  Upper 
Peninsula  roads  ballasting  was  estimated  at 
a  higher  price  than  on  Lower  Peninsula  roads, 
whiie  ties  and  timber  construction  were  esti- 
mated at  a  lower  figure. 

In  addition  to  these  prices,  secured  by  aver- 
aging several  years'  quotations,  or  by  agree- 
ment of  experienced  construction  engineers, 
many  valuable  figures  were  obtained  from 
manufacturers  of  locomotives,  cars,  mechan- 
ical equipment,  and  bridges;  and  m  several 
cases  access  was  given  to  the  mechanical  cost 
data  of  the  larger  roads.  Specifications  for 
locomotives,  cars,  and  shop  tools  were  sent 
out  to  builders  with  a  request  that  they  give 
average  prices  for  a  period  of  years. 

From  all  this  mass  of  data  the  unit  prices 
for  the  valuation  were  determined.  For  loco- 
motives, values  were  plotted  for  engines  of 
dififerent  weights,  in  order  to  establish  a  curve, 
and  curves  representing  deterioration,  scrap 
value,  and  major  repairs  were  also  plotted, 
so  as  to  ascertain  diagramatically  the  value 
of  an  engine  of  given  weight  and  stated  con- 
dition. 

ClassXcation. — All  work  of  computation  was 
classified  in  strict  accordance  with  the  Inter- 
state Commerce  Commission's  classification  of 
construction  accounts,  to  which  were  added 
one  or  two  classifications  not  recognized  by 
that   commission. 

Compilation. — After  the  computations  were 
completed  they  passed  to  the  compilers,  who 
arranged  and  classified  them,  and  prepared 
the  final  report.  The  compilation  was  done 
after  the  completion  of  all  the  other  work, 
and  the  disbanding  of  the  organization,  a 
small  force  being  retained  by  the  state  to 
compile  and  put  in  permanent  form  all  the 
papers  of  the  appraisah 

SPECIAL     PROBLEMS     OF     THE      HIECHANIC.\L     DE- 
PARTMENT. 

The  Civil  Engineering  section  dealt  wholly 
with  fixed  property  located  entirely  within  the 
State ;  and  the  work  ofifered  no  special  diffi- 
culties in  the  way  of  assignment  of  values.  It 
is  true  that,  when  the  question  of  terminal 
values  was  under  discussion,  tlie  Wisconsin 
&  Michigan  R.  R.  ofifered  a  very  pretty  ex- 
ample, in  that  the  revenue-producing  half  of 
its  mileage  lay  in  Michigan,  wliile  its  shops, 
yards,  docks,  and  car  ferries,  comprising  the 
great  bulk  of  its  physical  property,  were  in 
Wisconsin. 

The  Mechanical  Department,  however,  was 
compelled  to  handle  the  valuation  of  moving 
property,  and  to  assign  values  as  between  the 
■States  on  such  a  basis  as  would  be  fair  to  all 
parties.  The  courts  have  been  inclined  to  view 
the  distribution  of  vakies  between  territorial 
units  on  the  track-mileage  basis  as  being  a 
fair  one.  The  study  of  the  problem  in  Mich- 
igan indicates  that  while  this  method,  perhaps, 
is  just  in  most  cases,  it  will  not  hold  in  all. 
Assignment  was  made  upon  several  bases,  as 
follows : 

(a)  Main-line   mileage; 

(b)  Total  track-mileage; 

(c)  Car-  and  locomotive-mileage  of  equip- 
ment operating  in  Michigan. 

(rf)  Car-  and  locomotive-mileage,  entire 
equipment ; 

(e)  Freight-car  mileage  of  the  entire  sys- 
tem. 

The  results  secured  by  these  different  meth- 
ods show,  in  many  cases,  very  little  dififer- 
ence;  all  are  close,  and  no  injustice  is  worked 
by  any  method,  while,  in  other  cases,  the  fig- 
ures are  widely  divergent. 

The  situation  with  reference  to  each  sep- 
arate road  had  to  be  judged  on  its  merits.  In 
the  case  of  the  Lake  Shore  &  Michigan  South- 
ern Ry.,  an  apportionment  of  locomotive  and 
passenger-car  equipment  on  the  basis  of  equip- 
ment mileage  or  equipment  operating  in  the 
State,  and  for  freight  cars  on  the  basis  of  car- 
mileage  of  total  equipment,  was  found  to  be 
most   fair. 

In  making  the  assignment  of  values,  tliis 
study  was  made  for  all  interstate  roads,  and 
such  basis  used  as  was  apparently  most  fair 
in  each  case,  the  department  making  a  special 
effort  not  to  assign  to  Michigan  undue  values 
or  those  which  could  not  be  sustained. 


Freight  Car  Inspection. — One  of  the  most 
perplexing  problems  which  was  faced  by  the 
Mechanical  Department  was  the  proper  and 
satisfactory  inspection  and  valuation  of 
freight  equipment.  The  freight  cars  owned 
by  the  companies  were  scattered  over  the 
United  States  and  Canada,  and  the  inspection 
of  any  considerable  percentage  of  those  owned 
by  any  company  was,  of  course,  an  impossi- 
bility. The  fact  that  these  cars  had  beeen  pur- 
chased in  series,  so  that  there  were  consider- 
able numbers  in  a  group,  all  of  the  same  age, 
and  built  according  to  the  same  specifications, 
made  possible  a  valuation  by  groups.  The 
acceptance,  however,  of  any  arbitrary  per- 
centage of  depreciation  by  years,  or  the  ac- 
ceptance of  the  rules  of  depreciation  of  the 
Master  Car  Builders'  Association,  without 
making  independent  investigation  with  a  view 
of  establishing  the  correctness  of  the  rule,  ap- 
peared to  be  unwise. 

The  several  companies  submitted  carefully 
prepared  statements  of  equipment.  Prices 
were  furnished  by  the  leading  manufacturers, 
and  in  many  cases  were  secured  from  the 
books  of  the  railroad  companies.  In  order 
to  determine  the  condition  of  the  equipment, 
the  inspectors  of  the  department  personally 
examined  32,000  freight  cars  in  Michigan  and 
adjoining  States.  These  reports  were  an- 
alyzed, with  the  result  that  the  inspection  fully 
confirmed  and  justified  the  use  of  the  rule 
for  depreciation  of  the  Master  Car  Builders' 
Association. 

Locomotives. — The  inventory  of  locomotive 
equipment  was  secured  from  the  companies, 
and  checked  against  reports  and  the  equip- 
ment register.  Personal  inspection  was  made 
of  every  locomotive  in  the  State,  then  a  com- 
plete description  was  prepared,  and  the  per- 
centage of  depreciation  assigned.  Curves  of 
depreciation  had  been  computed  and  plotted, 
and  the  figures  of  the  inspectors  were  com- 
pared carefully  with  the  curve  in  order  to 
eliminate  possible  errors. 

Vessels. — Professor  Sadler's  appraisal  of 
vessels  involved  a  personal  examination  of 
every  vessel.     This  survey  included : 

(a)  The  hull  of  the  vessel  and  general 
equipment ; 

(b)  The  machinery  and  boilers. 

An  independent  estimate  of  the  cost  of  re- 
production and  depreciation  was  made,  and, 
wherever  possible,  this  was  checked  by  com- 
parison with  the  detailed  original  cost.  In 
case  of  material  difference,  various  ship- 
builders were  consulted,  and  independent  esti- 
mates of  cost  were  secured.  In  every  case 
these  latter  estimates  were  confirmatory  of  the 
estimated  cost  of  reproduction,  which  fig- 
ures were  used  throughout  the  appraisal. 

OVERHEAD     CHARGES. 

There  are  certain  expenses  connected  in- 
separably with  the  construction  of  any  public 
work,  which,  on  the  completion  of  that  work, 
are  not  capable  of  physical  identification,  but 
which,  nevertheless,  belong  to  and  must  be  a 
part  of  the  cost  of  the  physical  property. 
These  expenses  are  legitimate ;  and,  as  long 
as  the  property  is  operated,  a  very  large  part, 
if  not  all.  of  the  entire  expense  remains  in  the 
present  value  of  the  property  as  a  "going  con- 
cern." 

Appraiser  Cooley  and  his  staff  took  up  the 
discussion  of  these  items  and  disposed  of  those 
which  were  carried  into  the  valuation  by  the 
placing  of  a  percentage.     These  items  are: 

Engineering. — This  covered  all  the  cost  of 
preliminary  and  location  surveys,  design,  and 
supervision  of  construction  of  the  work,  and 
all  expenses  connected  therewith.  This  was 
covered  by  a  charge  of  4  per  cent  of  the 
cost  of  reproducing  the  permanent  way.  and 
structure,  but  not  the  equipment. 

Legal  E.vpense. — This  item  is  inseparable 
from  the  constfuction  work,  and  was  fixed  at 
one-half  of  1  per  cent  of  the  cost  of  the  same 
items  as  affected  by  the  engineering  charge. 

Organisation  E.vpense. — This  covered  the 
cost  of  promotion,  financing,  and  general  su- 
pervision of  construction,  together  with  gen- 
eral  office   expense.      These    items    were   cov- 
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ered  by  an  application  of  1V4  per  cent  of  the 
cost  of  the  above  items. 

Interest. — This  item  is  intended  to  cover 
interest  on  money  during  the  period  of  con- 
struction. The  length  of  time  taken  to  build 
would,  of  course,  be  variable.  It  was  as- 
sumed that  3  per  cent  on  the  entire  cost  of 
construction  and  equipment  would  be  con- 
servative, and  this  figure  was  used. 

Discount  OH  Bonds. — This  was  not  included, 
for  the  reason  that  it  was  considered,  not  as 
a  proper  capital  charge,  but  rather  as  an  ad- 
justment of  the  interest  rate  to  the  existing 
market  condition,  and  as  chargeable  to  in- 
terest account  and  not  capital. 

In  computing  the  overhead  charges,  no  al- 
lowance was  made  for  working  capital,  and 
no  addition  to  the  physical  valuation  was 
made  to  cover  any  such  element  as  "going 
concern  value." ' 

RIGHT-OF-\V.\Y    VALUES. 

Land  values  were  the  subject  of  a  great  deal 
of  discussion  during  the  appraisal  of  1900,  but 
subsequent  investigation  as  to  actual  railroad 
purchases  resulted  in  quite  radical  changes 
in  some  of  the  figures  in  the  later  valuations. 

The  1900  appraisals  methods  were  as  fol- 
lows :  Work  in  Detroit,  Grand  Rapids,  Sag- 
inaw, Bay  City,  and  some  other  large  cities 
was  assigned  to  special  appraisers,  who  vis- 
ited the  cities,  examined  critically  all  the  prop- 
erty, conferred  with  leading  real  estate  men 
and  experts  in  values,  and  placed  an  estimate 
per  acre  or  per  square  foot.  This  part  of 
the  work  was  done  with  great  care,  and  was 
substantially  unchanged  in  the  later  appraisals. 

In  all  other  land  valuations,  in  cities  and  vil- 
lages, and  country  right  of  way.  a  personal 
examination  was  out  of  the  question  without 
making  a  very  large  and  expensive  addition 
to  the  staff,  as  the  tield  engineers  generally 
were  not  familiar  with  realty  values,  and  could 
not  take  the  time  to  make  the  large  number 
of  inquiries.  The  appraiser  did  not  see  his 
way  clear  to  organize  a  special  department, 
therefore  the  matter  was  turned  over  to  a  sub- 
department  of  the  Civil  Engineering  Section, 
the  work  of  which  may  be  briefly  outlined,  as 
follows : 

Lands  were  classified  as  ; 

(1)  Farm   land, 
C)  Barren  land, 

(3)  Villages  having  a  population   of  less   than 

500, 

(4)  Villages  from  500  to  3,000, 

(5)  Cities  having  less  than  10,000, 

(6)  Cities  having  more  than   10,000. 

The  percentage  of  waste  land  was  fixed  as 
a  result  of  interviews  with  roadmasters,  su- 
perintendents, and  other  officials  and  em- 
ployes of  the  roads,  by  reports  from  field  in- 
spectors   and    others. 

Letters  of  inquiry  were  sent  to  real  estate 
men  and  bankers  in  every  county  in  the  State 
(some  500  being  communicated  with),  as  to 
land  values  in  the  town  or  county  of  each. 
From  the  responses  to  these  letters,  supple- 
mented by  much  personal  inspection,  the 
values  of  the  various  classes  of  land  were  de- 
termined by  a  system  of  averages.  The  naked 
land  values  were  then  taken,  and  to  them 
were  added,  as  follows : 

South  of  a  line  east  and  west  through  Sag- 
inaw. 125  per  cent  plus  a  fixed  charge  varj-- 
ing  from  $8.50  per  acre  downw^ard  was  added 
to  the  so-called  naked  land  values  for  farm 
land.  No  waste  land  values  were  considered 
in  this  district.  North  of  this  east  and  west 
line:  Farm  land,  100  per  cent  and  a  fixed 
charge  of  $3  per  acre  and  upward ;  waste 
land,  200  per  cent  plus  a  fixed  charge  of  $3 
per  acre ;  for  all  village  lands,  125  per  cent 
plus  $8.50,  fixed  charge;  for  all  city  lands, 
100  per  cent  plus  $8.50,   fixed  charge. 

The  fixed  charges  were  intended  to  coyer 
the  expense  of  acquiring  abstracts,  recording 
deeds,  etc.  Slightly  diflferent  figures  were 
made  for  the  Upper  Peninsula. 

The  result  of  this  work  was  a  set  of  very 
low  figures  in  many  counties,  the  average 
price  per  acre  hardly  reaching  the  going  price 
of  improved  farm  lands.  There  was  so  little 
time  to  review  these  figures  after  they  were 
in  shape  that  they  were  used  in  1900,  although 


the  appraiser  was  convinced  that  ihcy  were 
generally   too   low. 

In  the  api)raisal  of  1902  a  very  careful  study 
of  real  estate  values  was  made.  The  offices 
of  Registers  of  Deeds  in  ten  or  twelve  coun- 
ties were  visited,  a  careful  abstract  of  all 
railway  transfers  for  a  period  of  10  years  was 
taken  off,  the  acreage  determined,  the  aver- 
age price  per  acre  for  diflferent  classes  of 
land  computed,  and  then  a  very  careful  study 
of  transfers  of  adjacent  improved  and  unirn- 
proved  lands  was  made.  As  a  result,  material 
increases  were  made  in  the  farm  land  values, 
waste  land  values  were  eliminated,  the  1900 
valuation,  made  by  .special  appraisers  in  large 
cities,  was  practically  unchanged,  while  very 
radical  changes  in  the  way  of  equalization  of 
values  of  lands  in  villages  and  small  cities 
were  made. 

There  can  be  no  doubt  that  a  railroad  right- 
of-way  costs  much  more  than  an  equal  acre- 
age of  farm  lands.  The  writer  ha^  always 
been  inclined  to  hold  the  view  that  an  ordi- 
nary right-of-way  tli rough  good  farming  coun- 
try would  cost  from  two  to  three  times  farm 
prices.  The  added  value  for  railroad  pur- 
poses  is  due  to   the  three   elements: 

(a)  Continuity, 

(b)  Severance  or  damages, 
(o)  Changed  earning  power. 

all  of  which  the  farmer  or  owner  has  cogni- 
zance of  in  making  his  price.  But,  it  is  fair 
to  assume  that  a  railroad  company  can  pur- 
chase large  tracts  of  land  for  gravel  pits,  or 
a  narrow  strip  adjoining,  and  widening  its 
existing  right-of-way,  at  about  market  prices, 
as  the  elements  of  severance,  abutting  dam- 
ages, etc.,  are  absent. 

As  an  illustration  of  the  difference  be- 
tween market  value  and  right-of-way  value, 
the  Toledo  Urban  &  Interurban  right-of-way, 
in  Lucas  county.  Ohio,  was  bought  by  the 
writer  in  1904  at  an  average  net  price  of 
$329.21  per  acre.  The  average  assessed  valu- 
ation is  $55  per  acre.  The  going  value  of 
farm  lands  will  range  from  $100  to  $225; 
probably  a  fair  average  is  $135  per  acre.  The 
prices  paid  by  Michigan  railroads  are  fully 
sustained  by  these  personal  experiences. 

N0N-PHYSIC.\L  VALUES. 

The  physical  valuation,  as  represented  by 
two  figures — the  cost  of  reproduction  of  the 
physical  property,  and  its  present  value — was 
submitted  to  the  Board  of  State  Tax  Commis- 
sioners as  the  work  of  Professor  Cooley,  and 
in  most  of  the  literature  descriptive  of_it,  it 
has  been  termed  the  "Cooley  .\ppraisal." 

After  the  completion  of  Professor  Cooley's 
work,  his  figures  were  submitted  to  Professor 
Henry  C.  Adams,  who  had  been  making  a 
study  of  the  income  accounts  of  the  various 
companies,  and  to  whom  had  been  assigned 
the  duty  of  determining  the  non-physical  or 
franchise  values  of  the  properties. 

Professor  Adams  held  that  the  non-physical 
element  of  value  was  not  a  simple  commer- 
cial   element,   but   included : 

The  franchise— to  be  a  corporation;  to  use 
public  property. 

The  possession  of  trafifice  not  exposed  to 
competition. 

The  possession  of  traffic  through  connec- 
tions. 

The  benefit  of  economies  due  to  density  of 
traffic. 

The  value  due  to  organization  and  vitality 
of  industries  served. 

He  also  held  that,  as  nothing  visible  or 
tangible  gave  support  to  this  value,  it  must 
be  determined  on  the  basis  of  information 
secured  from  the  income  accounts  of  the 
company. 

Briefly,  Professor  Adams'  method  w-as  to 
make  an  analysis  of  the  income  accounts,  and, 
after  providing  for  operating  expenses  and 
taxes,  to  deduct,  as  an  annuity  properly  charge- 
able to  capital,  a  certain  percentage  of  the  ap- 
praised value  of  the  physical  properties.  Any 
remainder  was  capitalized  to  give  the  true 
value  of  the  immaterial  element,  or  the  busi- 
ness value. 

The  following  assumed  case  is  given  as  an 
example  of  Profess. >r  .\dams'  method:  .\  rail- 
road is  found  to  have  a  physical  value  of 
$15,000   per   mile,   with   net  earnings   amount- 


ing to  $1,000  per  mile.  In  this  case  4  per 
cent  of  $15,000,  or  $600,  would  be  deducted 
from  the  net  earnings  as  a  return  on  invested 
capital.  The  remaining  $400  would  be  capi- 
talized at  5  per  cent,  making  $8,000.  This 
sum  added  to  the  physical  value  is  equal  to 
$23,000.  which  is  taken  as  the  "fair  value" 
per  mile  of  the  property. 

COST  AND  RESULTS  OF  THE  WORK. 

No  complete  statement  of  the  total  cost  of 
the  work  of  valuation  in  Michigan  has  ever 
been  issued  as  a  public  document.  The  cost 
of  the  work,  including  salaries  of  appraiser, 
engineers,  assistants,  clerks,  all  expenses  of 
the  Board  of  Review,  all  expenses  connected 
with  Professor  Adams'  non-physical  appraisal, 
also  all  office  rent,  stationery,  supplies,  tele- 
graph, telephone,  and  railroad  expenses,  print- 
ing and  binding — in  short,  every  dollar  charge- 
able to  the  Michigan  railroad  appraisal  of 
1900— footed  up  to  $70,604.21.  The  exact 
mileage  of  roads  in  the  State  was: 

Main   track   7,082.3.5  miles 

Second   track    164.83  miles 

Branches    730.92  miles 

Spurs  and  sidings 2,904.70  miles 

Total    10,882.80  miles 

Average  cost  per  main-line  mile $9.97 

Average  cost  per  total-track  mile 6.50 

The  exact  figures  of  cost  of  the  subsequent 
work  of  appraisal,  or  the  costs  of  the  litiga- 
tion, are  not  available  to  the  writer.  In  a 
general  way  it  may  be  said  that  the  cost  to 
the  State  of  the  railroad  tax  cases  was  not 
far  from  $75,000,  and  that  the  expenses  of  the 
second  and  third  appraisals  were  less  than 
$50,000.  so  that,  to  date,  the  entire  cost  to 
the  State  of  Michigan  is  less  than  $200,000 
for  the  appraisals  and  the  litigation  growing 
out  of  them. 

As  illustrating  the  results  of  the  work  the 
following  is  taken  from  the  Attorney-Gen- 
eral's report  for  190G : 

These  cases  are  among  the  most  important  in 
the  history  of  the  State.  They  constitute  the 
last  step  in  subjecting  railroad  property  in 
Michigan  to  taxation  on  the  same  basis  and  at 
the  same  rate  as  other  property  is  taxed,  and 
secure  practical  uniformity  and  equality  of 
taxation  between  railroad  and  other  property. 

As  a  result  of  these  cases  the  various  rail- 
road corporations  paid  in  taxes  $4,787,478.15.  and 
as  penalty  thereon  $1,158,321.18,  a  total  amount 
of  $5,945,799.43  for  the  years  1902,  1903  and 
1904.  The  1905  tax  being  paid  soon  after  the 
decision  of  the  Supreme  Court,  nothing  was 
paid  under  the  former  law  (specific  tax  on  earn- 
ings) and.  of  course,  there  was  no  penally  on 
the  1905  taxes  as  they  were  paid  before  May  1. 
1900. 

In  short,  the  roads  are  paying  to  the  State 
of  .Michigan  an  average  of  $1,595,826.05  more 
per  year  than  they  paid  under  the  old  law, 
and  to  date  the  State  has  received  about  $10,- 
750,000  more  from  taxes  than  it  would  have 
received  under  the  old  specific  tax  law. 

Railroad  development  in  Michigan  has  re- 
ceived no  appreciable  check,  and  notwith- 
standing a  2-ct.  fare  and  the  bearing  of  an 
equal  burden  of  taxation,  the  properties  are 
maintained,  and  improvements,  double-track- 
ing and  betterments  of  general  standards  fully 
keep  pace  with  similar  work  in  other  States. 

Review  of  Some  Methods  of  Valuation. 

Much  of  the  available  literature  on  the  sub- 
ject of  valuations  is  in  the  form  of  papers  de- 
scriptive of  waterworks  appraisals  and  ar- 
bitrations, many  of  which  have  been  made, 
and  a  few  of  which  have  been  the  subject  of 
valuable  papers  and  discussions  before  learned 
societies. 

Before  the  .American  Watersvorks  Asso- 
ciation. D.  W.  Mead  and  J.  W.  Alvord,  Ms. 
.^m.  Soc.  C.  E.,  have  presented  papers  which 
have  been  quite  fully  discussed.  The  chief 
point  of  interest  in  these  papers  is  the  treat- 
ment of  the  intangible  element  termed  "going 
value."  Mr.  Alvord  advances  the  argument 
that,  after  the  determination  of  physical  pres- 
ent value,  there  should  be  added,  to  deter- 
mine the  fair  value,  two  non-physical  ele- 
ments ;  the  "going''  or  "business"  value,  and 
the  franchise  value.     The  first  element  is  de- 
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fined  as  that  special  value  which  is  'built 
up  bv  the  energy,  perseverance  and  solicita- 
tion of  the  officers  in  charge,  as  distmct  from 
the  inert  plant  itself." 

The  method  advocated  by  Mr.  Alvord  as 
the  iBOSt  rational  one  for  computing  this 
value  is  described  as  follows : 

It  is  as.sumea  that  a  new  plant  will  be  con- 
structed, the  inception  of  which  is  coincident 
with  the  data  of  arbitration.  Such  new  plant 
is  to  be  of  an  equal  capacity  with  the  older 
plant  under  consideration,  and  a  due  allowance 
of  time  in  which  to  construct  this  new  plant, 
and  the  necessary  capital  to  be  invested  in  it 
from  time  to  time  is  estimated.  At  the  com- 
pletion of  this  new  imaginary  plant,  it  is  as- 
sumed that  it  commences  to  obtain  business  in 
that  community  from  those  who  are  not  previ- 
ously accustomed  to  the  free  use  of  public 
water,  except  in  a  general  way;  that  it  is  to 
require  the  business  ability  and  consequent  in- 
crease in  number  of  customers  which  the  earlier 
and  older  plant  went  through  within  the  early 
years  of  its  existence.  An  assumption  of  the 
amount  of  business  thus  created  for  each  year 
for  a  period  of  years  in  advance  is  carefully 
computed  and  estimated  by  the  board  of  arbi- 
tration. The  losses  of  interest  upon  capital 
invested  are  duly  fixed,  as  well  as  the  first 
absence  and  later  addition  of  revenue  from 
hydrant  rentals,  and  a  table  is  prepared  show- 
ing each  year,  the  total  business  developed  and 
the  total  losses,  if  any.  After  this  is  completed 
a  forecast  is  made  of  the  business  of  the  older 
works  for  the  same  period  of  time  in  the  future 
that  it  takes  the  business  of  the  new  works  to 
equal  the  business  of  the  old  works.  If  the 
business  of  the  old  works  is  found  to  be  a  grow- 
ing one  it  will  be  a  longer  period  that  the  new 
works  will  require  to  overtake  it  than  will  be 
the  case  if  the  business  of  the  older  works  is 
stationary  or  decreasing.  In  general,  the  dif- 
ferences which  might  be  called  the  debits  and 
credits  of  this  new  imaginary  plant  and  the 
debits  and  credits  of  the  older  working  plant 
are  reduced  to  their  present  worth  at  the  time 
of  appraisement,  and  an  estimate  is  made  up 
which  will  adequately  represent  the  financial 
advantage  which  the  old  works  (already  fully 
equipped  and  in  running  order  and  having  a 
large  number  of  profitable  customers)  will  have 
over  the  new  works,  where  everything  must  be 
built  and  customers  secured. 

It  is  necessary  in  making  this  supposititious 
estimate  of  the  new  plant  to  consider  it  in  no 
way  a  competitor  of  the  older  works;  there  is 
not  supposed  to  be  competition  between  the 
new  and  the  old.  but  It  is  left  to  the  experience 
of  the  board  of  arbitration  to  consider  how 
long  it  would  take  the  new  company  to  build 
new  works,  and  build  up  business  for  the  new 
works,  until  they  have  overtaken  the  business 
of  tlie  old  company  should  it  continue  to 
occupy  the  same  territory. 

In  addition  to  the  element  of  going  or  busi- 
ness value,  Mr.  Alvord  considers  the  fran- 
chise value,  and  presents  two  methods  for  its 
determination : 

;T(,.j;._-rhe  physical  value,  depreciation,  and 
going  value  are  entirely  neglected,  and  the 
entire  valuation  is  fixed  on  the  basis  of  its 
earning  power  throughout  the  remaining  life 
of  the  franchise  and  its  probable  'sale  value. 

The  probable  net  revenue  for  each  year  of 
franchise  life  must  be  estimated  and  capital- 
ized at  a  sum,  which,  if  put  at  interest,  vvould 
pay  such  yearly  revenue  and  extinguish  it- 
self at  tlic  end  of  the  franchise  period.  To 
this  must  be  added  the  physical  value  of  the 
plant  at  the  end  of  the  franchise  period. 

Second.— 'i^he  cost  of  reproduction,  depreci- 
ation, and  present  physical  value  are  ascer- 
tained, and  the  going  value  computed.  Then 
it  is  determined  whether  or  .not  the  net  reve- 
nue is  paying  interest  on  a  capitalized  value 
greater  than  that  indicated  by  the  sum  of 
the  physical  and  business  values.  If  such  cap- 
italized figure  is  less  than  this  combined 
value,  there  is,  of  course,  no  franchise  value ; 
if  it  is  more,  there  is  a  franchise  value  which 
should  be  determined  by  cstirriating,  for  the 
remaining  years  of  the  franchise,  the  excess 
income  over  and  above  that  necessary  to  can- 
cel  all  obligations    (including  interest  on   the 


physical  and  business  values),  and  the  reduc- 
tion of  these  several  sums  to  a  basis  of  pres- 
ent worth. 

Court  Decisions. 

In  various  decisions  the  United  States 
courts  have  laid  down  a  few  rules,  which  may 
be  regarded  as  fixed  and  definite  and  must  be 
followed ;  but  there  are  many  important  ques- 
tions yet  to  be  decided.  The  value  to  be  de- 
termined must  be  a  "fair  value"  of  the  prop- 
erty being  used  for  the  convenience  of  the 
public.  The  par  value  of  stocks  and  bonds 
may  not  alone  be  considered  (although  it  may 
be  considered),  the  market  value  of  stocks  and 
bonds,  original  cost  plus  cost  of  additions, 
the  probable  earning  capacity,  the  cost  of  re- 
production, depreciation,  appreciation,  all 
these,  and  any  others  that  will  throw  light 
on  the  "fair  value"  must  be  taken  into  account 
and  given  the  weight  to  which  they  are  en- 
titled. Any  fictitious  book  values  due  to  ovei*- 
issues  of  -stock  and  bonds  are  to  be  given  no 
weight,  but  the  appraisal  must  give  the  fair 
value,  in  the  light  of  all  the  facts,  of  the 
property  in  actual  use  at  the  time  of  the  ap- 
praisal. 

The  decisions  of  the  courts  do  not  in  gen- 
eral give  recognition  to  a  separate  element  of 
value  called  "going  concern  value"  or  "going 
value"  in  addition  to  other  non-physical  val- 
ues, but  rather  recognize  the  fact  that  certain 
non-physical  elements  of  value,  by  whatever 
name  they  may  be  called,  must  be  taken  into 
account  in  arriving  at  the  fair  and  equitable 
final  figure  of  value  of  a  live  and  operating 
concern  for  the  purpose  of  carrying  out  a  con- 
tract of  sale. 

As  illustrating  the  recognition  by  the  courts 
of  the  elements  of  "intangible  value"  in  an 
operating  property  the  following  is  quoted 
from  the  decision  of  Judge  Brewer  in  the 
case  of  National  Waterworks  Co.  vs.  Kansas 
City   (62  Fed.,  853)  : 

The  difficult  question,  however,  still  remains: 
and  that  is,  what  is  the  "fair  and  equitable 
value."  which  by  the  statute  and  ordinance  the 
city  is  to  pay  for  the  water-works?  Capitali- 
zation of  earnings  will  not  show  this,-  because 
that  implies  continuance  of  earnings,  and  a 
continuance  of  earnings  rests  upon  a  franchise 
to  oi^erate  the  water-works.  The  original  cost 
of  construction  cannot  control,  for  original  cost 
and  present  value  are  not  equivalent  terms. 
Nor  would  the  mere  cost  of  reproducing  the 
water-works  plant  be  a  fair  test,  because  that 
does  not  take  into  account  the  value  which 
Hows  from  the  established  connections  between 
the  pipes  and  buildings  of  the  city.  *  *  *  A 
complete  system  of  water- works,  such  as  the 
company  has,  without  a  single  connection  be- 
tween the  pipes  in  the  streets  and  the  buildings 
of  the  city  would  be  a  property  of  much  less 
value  than  the  system  connected  as  it  is  with 
so  many  buildings  and  earning,  in  consequence 
thereof,  the  money  which  it  does  earn.  The 
fact  that  it  is  a  system  in  operation,  not  only 
with  a  capacity  to  supply  the  city  but  actually 
.supplying  many  buildings,  in  the  city — not  only 
with  a  capacity  to  earn  but  actually  earning — 
make  it  true  that  the  "fair  and  equitable  valine" 
is  something  in  excess  of  the  cost  of  repioduc- 
tion. 

Physical     Values     and     Methods     for 
Their  Determination. 

It  is  desirable,  in  closing  this  paper,  to  in- 
dicate such  general  methods  of  procedure  in 
valuation  practice  as  may  be  said  to  have 
been   thoroughly   established   by  precedent. 

The  fact  has  been  emphasized,  again  and 
again,  by  every  writer  on  the  subject,  that 
problems  of  this  class  are  not  capable  of  ex- 
act mathematical  solution;  that,  no  matter 
how  much  care  may  be  exercised  in  the  exe- 
cution of  the  w-ork,  the  result  is  tempered 
by  the  personal  judgment  of  the  men  engaged 
on  it,  and  that  only  when  it  is  executed  by 
men  of  experience,  sound  judgment,  and  high 
moral  worth  can  it  have  a  definite,  final,  and 
just  result. 

This  feature  of  appraisal  work  cannot  be 
too  strongly  emphasized.  The  value  of  the 
work  depends  on  the  character  of  the  men  do- 
ing  it,    their   experience    in    design,    construc- 


tion, and  operation  of  properties,  and  their  ab- 
solute fairness  and  freedom  from  prejudice. 

It  is  necessary  to  differentiate  between  such 
elements  as  should  attach  to  the  physical 
value,  or  capital  remaining  in  the  plant,  and 
the  purely  intangible  or  franchise  values.  It 
is  contended  by  the  writer : 

That  the  Physical  Value,  or  present  value 
of  the  physical  property,  should  fairly  repre- 
sent the  actual  capital  invested  in  the  proper- 
ty at  the  date  of  appraisal ;  that  it  should  be 
made  up  of  the  sum  of  the  various  elements 
which  constitute  the  cost  of  reproducing  the 
property,  together  with  any  appreciation 
which  may  have  been  added  to  any  of  them, 
less  all   depreciation. 

That  the  Non-Physical  Value  is  the  dift'er- 
ence  between  the  "fair  value"  as  defined  by 
the  courts,  or  the  reasonable  value  of  the 
property  as  a  business  or  producing  proper- 
ty, and  the  physical  value,  or  actual  present 
worth  ;  and  that  the  only  proper  method  for 
determining  such  values  involves  a  study  of 
income  accounts. 

This  Non- Physical  Value  may  be:  Posi- 
tive, or  a  value  in  excess  of  the  physical  prop- 
erty, or  negative,  or  less  than  the  physical 
value.  In  the  case  of  a  property  having  a 
negative  intangible  value,  a  deduction  should 
be   made   from   the   physical   value. 

It  is  further  contendeil  that,  in  making  the 
physical  appraisal,  the  purpose  of  the  appraisal 
should  not  be  permitted  to  modify  the  figures. 

It  is  not  necessary  to  go  minutely  into 
detail  as  to  the  various  steps  to  be  taken  in 
making  the  appraisal  of  physical  property. 
Each  appraisal  will  offer  some  problems  pe- 
culiar to  itself,  and  no  general  set  of  rules 
can  be  laid  down  which  will  be  applicable  to 
all  cases.  It  is  deemed  sufficient  to  call  at- 
tention to  general  matters  of  major  impor- 
tance and  to  refer  to  some  points  which  have 
not  been  mentioned  in  the  preceding  narra- 
tive, omitting  argument  in  the  case  of  such 
as  have  there  been  fully  discussed. 

The  distinction  should  be  kept  in  mind  that 
any  element  of  value  which  belongs  to  the 
property  by  reason  of  its  physical  existence  is 
classed  as  an  element  of  physical  value.  The 
property  is  considered  as  an  operating  prop- 
erty in  the  sense  that  it  is  reproduced  com- 
plete, ready  to  operate ;  and  any  expense,  or 
any  element  of  value  needed  to  complete  it,  is 
an  element  of  the  physical  value,  but  any 
value  arising  as  a  result  of  surplus  earning 
power,  any  good-will  value,  going-concern 
value,  or  value  due  to  established  business, 
strategic  location,  favorable  traffic  arrange- 
ments, etc.,  should' be  considered  as  intangible 
values. 

The  valuation  of  physical  property  is  nat- 
urally divided  into  four  parts :  I. — The  pre- 
liminary study.  II. — The  field  inspection. 
[II. — The  computation.  IV. — The  prepara- 
tion of  the  final  figure. 

THE    PRELIMIN.'iRY    STUDY. 

The  preliminary  steps  should  include  a  gen- 
eral examination  of  the  property,  a  study  of 
its  corporate  history,  an  examination  of  its 
records,  maps  and  profiles,  and  the  prepara- 
tion of  an  inventory  of  its  property. 

Few  sets  of  records  are  corrected  to  date, 
and  many  additions  and  erasures  will  of  nec- 
essity have  to  be  made  in  the  field. 

In  making  a  field  inspection,  it  is  of  great 
assistance  to  be  able  to  refer  to  maps  of  large 
yards,  to  profiles,  to  standard  plans,  and  to 
drawings  of  the  principal  structures,  so  that 
the  investigation  of  office  records  should  in- 
clude a  careful  examination  of  the  maps  of 
principal  terminals,  with  a  view  to  securing 
such  as  will  simplify  the  field  inspection.  The 
investigation  should  be  extended  to  cover  a 
study,  not  only  of  the  engineering  office  data, 
but  also  statistical  data  to  be  derived  from 
the  records  of  the  auditor,  superintendent, 
and  superintendent  of  motive  power,  and 
should  cover  earnings,  operating  exoenses.  car 
and  locomotive  mileage,  and  such  other  data 
as  will  facilitate  the  distribution  of  such  ele- 
ments of  value  as  are  not  localized,  together 
with  such  other  statistics  as  will  furnish  a 
thorough  knowledge  of  the  property  and  its 
operations. 


Dfecember  14,  1910. 
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THE   FIELD  INSl'ECTION. 

The  field  inspection,  to  be  of  the  greatest 
value,  should  be  made  by  civil  or  mechanical 
engineers  of  long  experience,  preferably  by 
men  who  have  had  charge  of  their  respective 
departments  on  railroads  of  considerable  ex- 
tent, or  of  properties  similar  to  that  under 
investigation.  Each  particular  structure  or 
piece  of  equipment  should  be  examined  and 
its  condition  noted ;  special  features  should 
be  fully  described  and  careful  record  made 
of  everything  that  would  tend  to  affect  the 
value. 

The  inspection  in  the  field,  in  addition  to 
the  placing  of  a  percentage  for  depreciation, 
should  involve  a  complete  check  of  the  inven- 
tory, a  correction  of  all  errors,  due  to  the 
construction  of  new  property  or  the  destruc- 
tion or  removal  of  old,  and  a  compilation  of 
all  information  required  for  a  complete,  cor- 
rect, and  intelligent  appraisal  of  the  physical 
property  by  the  computing  office.  Every  ap- 
praisal is  different,  and  every  property  offers 
new  problems  and  diverse  conditions.  These 
must  be  met.  and  therefore  the  field  inspector 
must  call  particular  attention  to  all  matters 
specially  affecting  the  values  of  the  property 
he  is  inspecting. 

It  is  impossible  to  anticipate  all  these  con- 
ditions in  advance,  although  the  use  of  care- 
fully prepared  blanks  and  the  standardizing 
of  the  form  in  which  the  data  are  gathered 
greatly  simplify  the  work,  not  only  in  the 
office,   but   in   the   held. 

THE    COMPUTATION. 

On  the  completion  of  the  field  work,  with 
all  the  preliminar>'  data  in  the  office,  the  com- 
putation must  proceed,  and  with  this  part  of 
the  work  there  are  many  questions  which 
must  be  taken  up,  considered  and  definitely 
answered. 

The  classification  and  arrangement  of  the 
information  as  to  the  property  to  be  valued, 
the  costs  and  prices  of  the  various  materials 
entering  into  construction,  the  making  and 
checking  of  such  tables  as  may  be  required 
for  estimating,  the  computing,  checking,  filing, 
indexing,  and  the  various  other  routine  details 
of  work  need  not  be  referred  to  specially,  as 
they  must  be  worked  out  for  each  appraisal. 
The  matters  of  principle  that  will  be  met  are 
more  important,  and,  while  it  would  be  im- 
possible to  mention  all  that  may  come  up,  it 
may  not  be  amiss  to  refer  to  a  few. 

(0)  In  making  an  appraisal  of  several  prop- 
erties, to  what  extent  shall  these  properties  be 
grouped  or  classified? 

(b)  What  unit  prices  shall  be  assigned  in 
the  estimates  of  cost  of  reproduction,  and  how 
shall  they  be  determined  ? 

(c)  How  shall  right-of-way  and  real  estate 
values  be  ascertained?  Shall  such  elements 
as  appreciation,  or  any  increments  due  to  the 
purpose  for  which  the  land  is  used,  be  treated 
as  physical  or  non-physical  values? 

( d )  What  method  "shall  be  finally  adopted 
in  determining  depreciation?  What  elements 
shall  depreciation  be  made  to  cover? 

(e)  What  elements  of  cost  or  appreciation 
shall  be  treated  as  parts  of  the  physical  prop- 
•erty,  although  not  capable  of  inventory,  and 
what  shall  be  treated  as  non-physical? 

(/)  Is  an  allowance  for  contingencies  a 
proper   hem  to  include  in   an   appraisal? 

(g)  What  weight  shall  be  given  the  mat- 
ters of  adaptability,  proper  or  improper  de- 
sign, and  the  economics  of  location? 

(/i)  How  shall  the  values  of  such  property 
as  locomotives,  cars,  etc.,  be  geographically 
assigned? 

(i)  What  is  the  effect  upon  values  of  large 
terminals? 

(j)  Should  an  allowance  be  made  by  rea- 
son  of  rapid  development  of  the  art? 

These  are  not  by  any  means  all  the  perplex- 
ing questions  that  arise ;  each  valuation  offers 
■^ome  that  are  special,  but  these  cover  the 
more   important  poitits. 

(a)  Classification  of  Properties. — In  mak- 
ing an  appraisal  involving  the  properties  of  a 
large  number  of  companies,  such  for  instance 
as  any  of  the  state  railroad  appraisals,  it  be- 
'■mes  evident  that  there  are  certain  proper- 
t'rs   which    are    small,   badly    run    down,   and 


either  built  to  serve  a  very  limited  trade  or 
located  in  a  territory  which  has  not  devel- 
oped, and  that  such  properties  cannot  be 
compared  equitably  vvith  the  large  trunk-line 
roads,  or  even  with  smaller  roads  in  a  good 
territory  and  doing  a  good  business.  It  is 
certain  that  these  carriers  are  entitled  to 
some  classification  which  will  separate  them 
from  the  more  prosperous  roads.  Many  of 
the.se  roads  would  not  be  built  today  under 
any  circumstances,  yet  their  maintenance  and 
continued  operation  is  absolutely  essential  to 
the  people  of  the  district  served  by  them. 

Whether  this  classification  should  be  under- 
taken at  the  time  of  making  the  appraisal  of 
physical  property,  and  an  attempt  *be  made  to 
classify  unit  prices,  or  whether  this  should 
be  taken  up  in  connection  with  the  intangible 
values,  and  solved,  as  far  as  the  valuation  is 
concerned,  by  the  adoption  of  such  a  method 
as  will  affect  these  physical  values  by  a  sub- 
tractive  or  negative  non-physical  value,  or 
whether  the  entire  matter  should  be  left  for 
the  subsequent  work  of  rate-making  or  as- 
sessment, is  one  which  must  be  determined 
at  the  outset  of  the  physical  valuation. 

It  is  the  writer's  opinion  that  the  applica- 
tion of  an  intangible  subtractive  value  is  the 
proper  solution,  except  in  the  case  of  roads 
which  would  not  today  be  rebuilt.  In  fixing 
a  uniform  price  for  identically  the  same  labor 
or  material,  whether  on  a  small  poverty- 
stricken  road  or  a  main  trunk  line,  no  serious 
injustice  is  done,  provided  the  price  fixed  is 
one  which,  from  a  strictly  engineering  stand- 
point, is  a  reasonable  figure  for  cost  of  re- 
production. The  differences  in  class  are  due. 
not  to  special  differences  in  cost  of  physical 
property,  but  rather  to  differences  in  earn- 
ing ability  on  account  of  good  or  poor  terri- 
tory served,  efficient  or  inefficient  manage- 
ment, or  other  reasons  not  connected  with 
the  physical  structure ;  hence  such  differences 
are  reflected  in  the  earnings,  and  are  clearly  . 
elements  to  be  adjusted  in  the  non-physical 
valuation. 

{b)  Unit  Values. — Unit  prices  should  be 
determined  before  any  actual  figures  arc 
made.  They  should  be  made  up  from  the 
most  complete  data  available  and  reviewed  by 
all  the  experienced  men  engaged  on  the  ap- 
praisal. Averages  of  either  o  or  10  years  should 
be  used  in  preference  to  current  prices  on  all 
such  material  and  equipment  as  is  fairly 
stable. 

In  the  case  of  such  materials  as  lumber  and 
ties,  the  price  of  which  has  been  steadily 
rising  due  to  the  growing  scarcity  of  the  ma- 
terial, a  price  based  upon  a  long  average  is 
unfair  to  the  corporation,  and  it  would  ap- 
pear to  be  proper  to  use  current  prices. 
There  can  be  no  hard  and  fast  rule  which 
will  be  applicable  to  all  appraisals.  The  unit 
prices  must  be  such  reasonable  figures  as  can 
be  sustained  in  Court. 

(c)  Right  of  IVay  and  Real  Estate— The 
valuation  work  which  has  been  accomplished 
during  the  past  decade,  and  the  study  of 
values  for  taxation  and  rate  making,  have 
brought  into  prominence  the  perplexing  fea- 
tures of  land  values  as  applied  to  corpora- 
tion property.  It  is  comparatively  simple  to 
fix  within  very  close  limits  the  reproduction 
cost  of  tracks,  bridges,  locomotives,  or  any  of 
the  other  elements  of  physical  structure.  Not 
so  with  the  land.  A  few  years'  development 
may  change  farm  land  right  of  way  into  city 
right  of  way.  surrounded  by  factories,  or  it 
may  change  desirable  residential  property 
adjacent  to  a  road  into  shuns. 

In  the  case  of  railway  properties  it  is  quite 
evident  that  the  following  facts  can  be  sus- 
tained: The  actual  cost  of  property  pur-  , 
chased  for  railway  purposes  will  range  from 
two  and  one-half  to  five  times  the 
selling  price  of  similar  and  adjacent 
property  used  for  cither  purposes.  While 
the  actual  percentage  will  vary  some- 
what, as  between  land  in  cities  '  and 
in  the  country,  and  as  between  fully  settled 
districts  well  served  by  roads  and  sparsely 
populated  regions,  yet  the  difference  is  verj' 
marked,  and  is  capable  of  determination  by 
an  examination   of  the  public  records 

In  establishing   figures   for  use   in  a  valua- 


tion, it  would  appear  to  be  better  to  base  them 
on  an  analysis  of  actual  transfers  than  to  un- 
dertake to  fix  values  by  any  methods  of  ex- 
amination and  personal  appraisal.  Enough 
instances  of  the  wide  divergence  of  expert 
opinion  have  been  cited  to  show  conclusively 
that  such  a  method,  applied  to  the  thousands 
of  acres  of  a  large  corporation,  may  lead  to 
serious    error. 

(d)  Depreciation. — In  placing  depreciation 
it  is  desirable  to  secure  the  opinion  of  the 
man  who  inspects  a  bridge,  or  building,  or 
locomotive,  as  to  its  physical  condition.  It 
may  be  desirable  to  use  the  check  secured  by 
the  fact  that  the  age  of  the  building  is  known 
and  also  the  average  life  of  structures  of  its 
class. 

Allowance  should  be  made,  not  only  for 
wear  and  tear  due  to  use,  and  decay  due  to 
the  elements,  but  also  to  cover  that  which  is 
due  to  obsolescence,  or  the  fact  that  the  fa- 
cility is  of  an  antiquated  or  inefficient  type, 
and  has  been  superseded  in  general  use  by 
more  efficient  and  economical  devices;  this 
may  be  called  commercial  depreciation,  as  dis- 
tinguished from  physical  depreciation.  The 
method  to  be  used  in  placing  depreciation  is 
clearly  one  of  the  important  things  that  must 
be  determined  by  each  set  of  appraisers,  and, 
while  the  writer  believes  that  the  use  of  ex- 
pectancy tables  would  greatly  facilitate  the 
work  in  many  cases,  the  data  on  which  to 
found  a  complete  set  of  tables  and  to  sup- 
port them  and  justify  their  use  are  often 
lacking;  therefore,  any  use  of  tables  should 
be  safeguarded  in  every  possible  manner,  and 
personal  inspection  of  fixed  property  should 
always  be  made. 

(,e)  Immaterial  Elements  of  Physical 
Property. — There  are  certain  expenses,  in- 
separable from  the  construction  of  any  public 
works,  which  arc  a  necessary  and  proper  part 
of  the  cost,  and  are  arranged  for  in  the  orig- 
inal financing,  but  are  not  capable  of  identifi- 
cation after  the  completion  of  construction 
work.  These  expenses  are:  (1)  organization, 
(2)  legal  expenses,  (.3)  engineering,  (4)  ad- 
ministration,   (5)    general   expense. 

Any  value  which  attaches  to  the  property 
by  reason  of  any  money  expended  during  the 
constniction  is  part  of  the  physical  property 
values ;  while  any  value  due  to  the  operation 
of  the  property  which  is  in  excess  of  the  phys- 
ical value  is  a  non-physical  or  intangible  ele- 
ment. If  the  correctness  of  this  position  be 
conceded,  then  all  the  foregoing  items  are 
charges  against  the  physical  property,  and,  as 
long  as  it  is  an  operating  property,  these  items 
of  value  remain  part  of  the  physical  prop- 
erty, and  the  writer  contends  that  they  shoul3 
not  be  considered  as  affected  by  depreciation, 
as  long  as  the  property  is  a  going  concern. 

(/■)  Contingencies. — The  writer  believes  it 
to  be  proper  practice  to  add  liberally  for  the 
contingency  item.  He  would  advocate  the 
use  of  such  a  percentage  of  physical  values 
as  appears  proper  in  each  appraisal  to  cover 
the  error  due  to  the  extreme  difficulty  of 
securing  an  exact  inventory  and  construction 
history   of   the   properties. 

(g)  Design. — It  is  extremely  difficult  to 
treat  this  as  a  physical  element.  It  is  ith- 
possible  to  reduct  it  to  terms  of  dollars  and 
cents  by  any  usual  or  customary  methods.  It 
is  impossible  to  separate  it  from  any  one  of 
half  a  dozen  other  items  that  may  be  brought 
up.  It  opens  the  door  to  endless  speculation 
as  to  what  might  or  might  not  take  place 
under  somewhat  different  conditions.  For 
these  reasons,  it  was  treated  in  the  Michigan 
appraisal  as  a  non-physical  element  of  value 
and  dismissed  from  all  consideration  in  the 
physical  appraisal.  This  was  clearly  proper, 
and  the  subject  is  only  referred  to  here  for 
the  purpose  of  making  clear  that  it  was  fully 
studied  and  a  definite  conclusion  reached. 

(h)  Apportionment  of  Values. — While  the 
courts  have  viewed  as  equitable  the  distribu- 
tion of  values  between  territorial  units  when 
made  on  a  track  mileage  basis,  everv-  state 
appraiser,  thus  far.  has  concerned  himself 
only  with  the  fixed  physical  property  in  his 
own  state,  together  with  his  proportionate 
share  of  the  floating  property.     The  methods 
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that  may  be  considered  are  track  mileage, 
car  mileage,  locomotive  mileage  and  train 
mileage. 

The  method  finally  used  must  be  such  as 
will  give  the  fairest  result  for  the  property 
under  consideration.  In  some  cases  one  pr 
more  of  these  methods  will  give  a  fair  value, 
wlnle  in  other  cases  the  same  system  would 
be  most  unjust. 

(()  Terminals. — There  is  not  one  feature 
of  the  entire  problem  so  big  with  possibilities, 
and  so  far  from  solution,  as  that  of  terminal 
property  values   and   their  proper  assignment. 

The  influence  on  the  value  of  the  property, 
of  the  ownership  of  terminals  in  such  cities 
as  Chicago,  New  York,  Jersey  City,  Hobo- 
ken,  Pittsburg,  Detroit,  St.  Louis,  Kansas 
City,  and  other  large  centers  of  population  is 
tremendous,  yet  a  very  large  part  of  the  rail- 
road mileage  entering  those  cities  belongs  to 
roads  which  have  their  largest  mileage  outside 
the  state  in  which  the  terminal  is  located. 

There  can  be  no  doubt  that  the  influence 
of  a  large  terminal  affects  in  a  measure  the 
value  of  every  mile  of  line  owned  by  the 
company ;  that  this  influence  is  greatest  on 
the  principal  and  direct  lines,  and  less  as 
more  remote  parts  of  the  system  are  reached. 
As  yet,  no  plan  has  been ,  suggested  for  de- 
termining what  this  value  is  or  for  apppor- 
tioning   it. 

The  final  solution  in  Michigan  was  to  treat 
terminal  properties  within  the  state  exactly  as 
other  property  was  treated,  and  to  assume 
that,  if  there  was  any  value  assignable  to 
Michigan  by  reason  of  outside  terminals,  it 
would  appear  as  a  non-physical  value  through 
the   earnings. 

(;■)  Development  of  the  Art. — Is  any  value 
assignable  to  property  on  account  of  expendi- 
tures by  reason  of  the  rapid  development  of 
tlie  art?  The  rapid  development  in  the  art 
of  electricity,  the  congestion  of  traffic  in 
streets  of  cities,  the  enormous  increase  of 
train  movements,  and  the  use  elsewhere  of 
newer  types  of  cars,  have  compelled  the 
abandonment  of  millions  of  dollars'  worth  of 
property  and  the  investment  of  other  millions 
in  new  and  improved  facilities  to  provide  for 
the  increased  movements  of  traffic  and  in- 
creased safety  to  the  public.  These  changes 
are  not  due  to  the  fact  that  the  original  in- 
stallation was  defective,  but  to  the  demands 
of  the  public  for  frequent,  safe  and  speedy 
service,  demands  which  are  perfectly  reason- 
able. The  query  is:  should  a  corporation 
which  complies  with  public  demands  be  com- 
pelled to  lose  capital  invested  in  facilities 
which  have  not  yet  paid  for  themselves ;  and 
which,  under  a  continuance  of  conditions 
which  existed  when  they  were  installed,  or 
any  that  might  then  have  been  anticipated, 
would  normally  have  a  useful  life  of  several 
more  years,  and  which  were  abandoned,  not 
by  reason  of  being  worn  out  or  unfit  for 
service,  but  purely  because  facilities  of  a 
more  modern  type  were  called  for? 

The  writer  inclines  to  the  view  that,  as  far 
as  appraisal  is  concerned,  the  value  due  to  the 
remaining  life  of  the  abandoned  facility, 
where  such  abandonment  was  in  response  to 
legal  requirement,  and  where  no  element  of 
corporate  necessity  due  to  increased  efiiciency 
or  economy  of  the  new  facility  enters  into 
the  computation,  should  be  added  to  the  value 
of  the  facility  replacing  it.  Any  considera- 
tion that  is  given  such  claims  by  an  appraiser 
must  be  most  careful,  as  the  inference  to  be 
drawn  from  the  decision  of  the  Court  in  the 
Kno.xville  Water  Case  (212  U.  S.  1)  is  that 
such  elements  of  value  will  receive  scant 
consideration   vmless   most    fully    supported. 

THE    PREPARATION    OF    THE    FINAL    FIGURE. 

The  final  form  of  the  work  is,  of  course,  so 
much  a  matter  of  personal  judgment  that 
even  a  suggestion  may  appear  to  be  useless. 
The  use  of  such  a  classification  as  will  con- 
form appro.ximately,  if  not  exactly,  with  that 
adopted  by  the  Interstate  Commerce  Commis- 
sion is  more  desirable  now  than  it  was  10 
years  ago,  as  all  the  roads  in  the  country  are 
.  using  this  classification  in  their  accounts,  and 
the  more  nearly  uniform  the  work  of  various 
state  appraisals,  the  better  the  results  will  be. 


Non-Physical  Values  and  Methods  for 

Their  Determination. 

In  the  published  articles  treating  on  the 
subject  of  valuation,  much  stress  is  laid  on 
the  intangible  or  non-physical  elements  of 
value.  They  have  been  termed  "going  con- 
cern values,"  "business  values,"  "good  will 
values,"  "franchise  values,"  as  well  as  "non- 
physical"  and   "intangible"  values. 

The  writer  cannot  agree  with  those  who 
would  place  any  of  these  elements  of  value 
in   the  physical  appraisal. 

Methods  for  securing  the  present  physical 
value  of  a  property  have  been  thoroughly  dis- 
cussed. It  i%  believed  that  the  physical  val- 
ues, when  secured  along  the  lines  suggested, 
are  definite  enough  to  be  accepted  as  a  fair 
estimate  of  the  amount  of  capital  actually 
invested  in  the  property,  and  that,  if  a  suffi- 
ciently large  force  of  men  experienced  in  the  , 
construction,  operation  and  financial  manage- 
ment of  the  kind  of  property  under  investiga- 
tion is  engaged  on  the  work,  the  element  of 
uncertainty  due  to  errors  of  personal  judg- 
ment can  be  largely  eliminated. 

The  next  question  to  be  determined  is 
whether  there  is,  at  the  time  of  the  appraisal 
any  non-physical  value,  and,  if  so,  to  select 
a  method  for  computing  it  that  will  give  a 
result  that  can  be  definitely  supported  as  to 
the  particular  property  under  investigation.  A 
study  of  the  income  accounts  of  the  property 
being  valued  should  be  made.  If  the  property 
is  not  earning  a  sufficient  sum  to  pay  its  oper- 
ating expenses,  and  taxes,  and  to  set  aside  a 
fund  to  cover  depreciation  and  obsolescence, 
there  is  clearly  no  intangible  value  of  any 
sort  to  be  added  to  the  physical  value.  If, 
however,  after  all  these  charges  are  taken 
care  of,  there  is  a  net  earning  which  is  large 
enough  to  pay  4  or  o  per  cent  on  the  physical 
property  and  still  leave  a  surplus,  is  it  not 
perfectly  reasonable  and  proper  to  hold  that 
this  surplus  represents  earnings  on  all  intan- 
gible elements  of  value? 

The  contention  that  all  the  different  ele- 
ments of  non-physical  value  merge  into  one 
intangible  value,  not  capable  of  separation, 
will  doubtless  be  objected  to  by  many  engi- 
neers and  corporation  managers.  Able  argu- 
ments have  been  made  in  favor  of  a  separa- 
tion of  the  intangible  elements ;  but  no  one 
has  offered  a  method  of  separating  them. 
While  there  is  universal  recognition  of  their 
existence,  in  the  case  of  many  properties, 
they  are  supported  by  nothing  visible  or  tan- 
gible. They  are  practically  inseparable,  one 
from  another.  They  are  not  always  present, 
and  the  application  of  any  such  arbitrary  rule 
as  that  suggested  by  Mr.  Alvord  would  make 
it  possible  to  place  values  which  were  purely 
fictitious.  Therefore,  it  follows  that,  if  they 
are  to  be  considered  at  all.  they  must  be 
treated  as  parts  of  one  intangible  value,  and 
that  value  must  be  derived  from  a  study  of 
the  income  account  of  the  property. 

After  a  study  of  the  question  in  all  its 
bearings,  and  especially  with  reference  to  the 
decision  of  the  courts,  the  writer  reaches  the 
following  conclusions  regarding  non-physical 
values : 

1. — That  all  the  different  non-physical  ele- 
ments of  value  are  inseparable. 

2. — That  in  the  case  'of  very  many  proper- 
ties, no  non-physical  value  can  attach,  and 
in  many  cases  this  value  will  be  a  negative  or 
subtractive   quantity. 

3. — That  in  the  case  of  properties  located 
so  as  to  secure  either  a  monopoly  of  business 
in  a  congested  territory,  or  in  which  the  con- 
struction, location,  strategic  position,  or  eco- 
nomic excellence  of  design,  is  such  that,  on  a 
schedule  of  rates  which  is  fair  and  reason- 
able for  competitors  less  advantageously  sit- 
uated, an  earning  is  secured  which  is  in  ex- 
cess of  usual  returns,  a  non-physical  value  of 
considerable  magnitude  may  very  properly  be 
assigned. 

4. — That,  for  the  computation  of  non-phys- 
ical values,  the  income  account  of  the  prop- 
erty under  consideration  afifords  the  only  le- 
gitimate basis,  but  even  then  consideration 
nnist  be  given  to  duration  of  franchise,  rea- 
sonableness of  rates,  and  other  modifying 
conditions,  and  also,  possibly,  the  purpose  for 


which  the  appraisal  is  made  may  determine 
whether  or  not  a  non-physical  value  may  be 
used.  The  language  of  the  court  m  the  Knox- 
ville  and  Omaha  cases  apparently  leaves  this 
a  very  open  question. 

This  brings  us  substantially  to  the  con- 
clusion reached  by  Professor  Adams  in  1900, 
and  a  careful  study  of  the  method  laid  dowrt 
by  him  shows  nothing  that  cannot  be  ac- 
cepted as  fair  and  reasonable.  His  plam 
should  'be  extended  so  as  to  cover  subtractive 
values  or  the  case  of  properties  showing  a 
deficit. 

This  method  has  the  merit  of  being  based 
on  the  actual  earnings  and  expenses  of  the 
company  under  investigation  and  on  the 
value  of  the  physical  property  as  already  com- 
puted. It  does  not  introduce  a  mass  of  purely 
supposititious  figures,  nor  depend  on  hypothe- 
sis. The  proposition  is  simply  this ;  If  a 
property  earns  only  its  operating  expenses, 
including  therein  proper  depreciation  reserves, 
taxes,  and  such  a  percentage  on  its  actual  in- 
vested capital  as  could  be  earned  by  that  capi- 
tal if  invested  in  good  non-taxable  bonds  or 
other  like  security,  it  is  worth  no  more  thari 
its  physical  property  is  worth.  If  it  earns- 
more  than  that,  it  is  due  to  the  franchise,, 
going  concern,  or  other  intangible  elements- 
of  value,  and  to  determine  that  value,  capital- 
ize the  surplus. 

In  making  a  computation  of  intangible  val- 
ues the  income  account  should  be  arranged 
over  a  period  of  years  to  avoid  violent  fluctu- 
ations of  gross  or  net  earnings,  and  a  depre- 
ciation reserve  should  be  determined  for  sucb 
years. 

Professor  Adams  covered  the  depreciation 
in  the  Michigan  work  in  the  4  per  cent  an- 
nuity which  was  deducted  before  non-physical 
values  were  computed.  The  writer  is  inclinedl 
to  go  a  step  farther  than  Professor  Adams, 
and  hold  that,  before  any  intangible  values 
can  be  attached  to  the  property,  it  should  earn' 
not  only  all  operating  expenses,  taxes,  and' 
reserve  for  depreciation,  but  also  interest  on 
the  actual  investment  equivalent  to  the  re- 
turn that  would  be  had  were  the  money  in- 
vested in  a  non-taxable  bond,  say  4  per  cent, 
and  that  any  earnings  in  excess  of  such  ai 
sum  might  be  termed  properly  "earnings  on 
franchise,"  or  intangible  values. 

On  this  basis,  then,  a  rule  would  be  formu- 
lated, being  that  of  Professor  Adams,  witb 
some    modifications : 

1. — Deduct  from  gross  earnings  from  oper- 
ation the  aggregate  of  operating  expenses,  in- 
cluding in  operating  expenses  an  annual  sink- 
ing fund  to  amortize  the  depreciation  and  ob- 
solescence, and  the  remainder  may  be  termed 
"income  from  operation." 

2. — To  this  income  from  operation  add  in- 
come from  investment,  giving  "total  income," 
which  represents  the  amount  at  the  disposal! 
of  the  corporation  for  the  support  of  its  capi- 
tal and  for  the  determination  of  its  annual 
surplus. 

3. — From  "total  income,"  deduct  taxes, 
rents  paid  for  lease  of  operated  property 
(provided  such  property  is  not  included  in 
the  appraisal),  and  improvements  chargeable 
to  income.  The  remainder  represents  the  in- 
come after  all  charges  against  operation  of 
property,  and  maintenance  of  the  integrity  of 
the  capital  investment  have  been  cared  for. 

4. — From  this  remainder  (3)  deduct  such  a 
percentage  of  the  value  of  the  physical  prop- 
erty (representing  invested  capit.Tl)  as  would' 
equal  the  income  of  that  capital  if  invested  in 
government  or  other  non-taxable  bonds.  The 
remainder  would  represent  surplus,  which 
capitalized  at  a  proper  rate,  would  equal  the 
value  of  intangible  or  non-physical  proper- 
ties, which  is  to  be  added  to  the  appraised 
value  of  the  "physical  property." 

5. — If,  instead  of  a  surplus,  a  deficit  occurs, 
a  careful  study  of  all  the  conditions  surround- 
ing the  operations  of  the  property  should  be 
made,  and,  if  there  be  no  reasonable  expecta- 
tion of  increase  of  earnings,  or  other  modify- 
ing conditions,  a  proper  figure,  based  on  the 
average  deficit,  should  be  determined,  and,  as 
a  negative  intangible  value,  deducted  from 
the  value  of  the  physical  property. 

6. — In  the  determination  of  rates,  to  be  usedl 
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in  computing  income  anil  for  capitalizing  sur- 
plus or  deficit,  the  greatest  of  care  must  be 
exercised  to  adopt  such  figures  as  will  be 
proper  and  absolutely  just. 

BOOK  REVIEWS. 

General  Specifications  for  Concrete  Bridges. — 
Bv  WiUnn-  J.  Watson.  J.  B.  Savage  Co..  Cleve- 
land O.  Paper.  Sxll  ins.;  66  pp.;  illustrated;  $1. 
'  This  set  of  specifications  has  been  developed 
from  the  author's  experience  as  a  civil  and 
architectural  engineer,  but  with  due  considera- 
tion, especially  in  matters  of  notation  and  al- 
lowable stress,  for  the  standards  adopted  by 
the  various  national  societies.  All  details  likely 
to  arise  in  concrete  bridge  construction  are  cov- 
ered, as  well  as  such  collateral  subjects  as  pave- 
ments for  bridges.  Designing  tables  and  data, 
and  form  of  contract,  are  also  given.  The  book 
is  now  in  its  second  edition. 

Blue  Book  of  Pittsburgh  Standardized  Rein- 
forcement for  Concrete.— Pittsburgh  Steel  Prod- 
uctsT'o  Pittsburgh,  Pa.  Leather,  4x6V4  ins.; 
yjl  pp.:   illustrated. 

This  book  contains  tables  and  data  for  use 
in  the  design  of  reinforced  concrete  and  is  ar- 
ranged after  the  manner  of  the  standard  hand 
•books  on  structural  steel.  While  applicable  in 
a  limited  way  to  reinforcement  generally,  it  is 
<iesigned  especially  to  meet  the  needs  of  the 
users  of  the  reinforcement  manufactured  by 
the  Pittsburg  Steel  Products  Co.  AU  tables 
have  been  prepared  from  formulas  recommended 
by  a  joint  committee  of  the  American  Society  of 
•Civil  Engineers  and  a  number  of  other  national 
societies. 

Walter  Powers  of  the  Cascade  Range:  Part  1, 
Southern  Washington.— By  John  C.  Stevens. 
U  S  Geological  Survey,  Washington,  D.  C. 
Paper,  6x9  ins.;  'J4  pp.;  maps  and  illustrations. 

Probably  no  area  in  the  United  States  pos- 
sesses more  possibilities  in  the  way  of  water 
power  development  than  that  traversed  by  the 
Cascade  Range.  This  book  covers  in  an  ex- 
haustive way  that  portion  of  this  area  lying  in 
southern  Washington.  Following  some  general 
papers  relating  to  conditions  and  laws  gov- 
erning precipitation,  stream  flow  and  hydraulic 
development,  each  river  and  drainage  basin  is 
described  and  analyzed.  One  chapter  is  devoted 
■to  tables  of  precipitation.  Many  illustrations 
and  maps  are  included  in  the   book. 

Rock  Drills.-By  Eustace  M.  Watson  McGraw- 
Hill  Book  Company,  New  Tiork.  Cloth,  b'Axars 
ins.;  :i.58  pp.;  illustrated;  $4. 

This  book  is  a  valuable  collection  of  essays  on 
rock  drills  and  rock  drill  work.  The  author 
makes  no  claim  to  have  treated  the  subject  ex- 
haustively, but  has  aimed  to  gather  together, 
and  place  between  the  covers  of  one  book,  de- 
scriptions of  the  leading  makes  of  English.  Aus- 
tralian, and  American  drills  of  both  piston  and 
hammer  types,  and  also  to  give  such  details  of 
their  actual  use,  as  would  enable  a  novice  to  ap- 
proach them  with  some  previous  knowledge. 
At  the  same  time,  as  stated  in  the  preface,  the 
book  is  intended  to  assist  the  engineer  and 
manager  to  choose  machines  most  suited  to 
his  particular  needs,  and  to  maintain  and  work 
them  at  the  highest  etflciency. 

The  first  four  chapters  deal  with  the  history, 
and  describes  the  mechanical  construction  of 
piston,  hammer  and  electric  drills  of  leading 
makes.  The  next  five  chapters  contain  informa- 
tion as  to  the  operation  and  handling  of  various 
drills;  drills  designed  to  use  air  expansively; 
notes  on  the  practical  applications  of  the  phil- 
osophy of  rock  drilling;  anfl  repairs  and  methods 
of  maintenance  of  drills. 

Two  chapters  are  devoted  to  explosives  and 
theories  of  blasting.  The  author  has  described 
the  various  explosives  commonly  known  and 
gives  detailed  information  as  to  their  use  and 
handling.  The  chapter  on  the  Theory  of  Blast- 
ing is  a  very  valuable  resume  of  the  literature 
published  on  that  subject.  The  five  remaining 
chapters  of  the  book  deal  with  examples  ot  rock 
drill  work;  methods  of  drilling  used  for  various 
classes  of  work;  some  drill  tests;  the  subject  of 
dust  and  its  prevention;  and  notes  on  the  use 
and  consumption  of  compressed  air  and  steam  in 
connection  with  rock  drill  work. 

Applied  Statics.— By  T.  R.  Loudon.  Canadian 
Engineer  Press  Toronto.  Ont.,  Canada.  Cloth, 
6x9  Ins.;  164  pp.;  illustrated;  $1.00. 

This  work  is  designed  primarily  as  an  ele- 
mentary text  to  be  used  in  connection  with  lec- 
tures in  the  schools  of  Applied  Science  and  En- 


gineering at  Toronto  University.  Each  step  is 
worked  out  in  detail  to  meet  the  needs  of  the 
beginner.  But  the  advanced  student  will  also 
find  much  of  interest  In  the  work.  The  simul- 
taneous use  of  equation,  tor  Instance,  can  hard- 
ly be  rcg.arded  as  an  elementary  subject,  and  the 
experienced  designer  will  doubtless  find  some- 
thing of  value  in  the  chapter  devoted  to  this 
subject. 

In  this  second  edition  three  chapters  and  an 
appendix  have  been  added.  The  added  mate- 
rial includes  a  set  of  miscellaneous  problems, 
which  cover  stresses  in  pulley  chains  and 
crank  .arms,  siniuUancous  use  of  equation,  and 
.a  detailed  discussion  on  the  determination  of 
stress  in  bridge  and  roof  truss  members.  As  a 
whole,  the  work  covers  the  subject  sufliciently 
for  all  practical  purposes.  An  attractive  fea- 
ture is  the  provision,  at  the  end  of  each  chap- 
ter, of  several  blank  pages  for  sketches  and 
memoranda. 

Year     Book     for    1910,     American     Society    for 

Testing  Materials. — Cloth,  Cx9  Ins.;  30S  pp.;  il- 
lustiated;    .^S. 

With  this  volume  the  American  Society  for 
Testing  Materials  begins  the  publication  of  a 
"Year-Book"  in  addition  to  tiie  regular  issue  of 
the  "Proceedings."  The  stiindardization  of  spe- 
cifications is  considered  one  of  the  most  impor- 
tant functions  of  the  Society,  and  a  large  por- 
tion of  this  volume  is  devoted  to  sUindard  speci- 
fications for  steel  and  iron  for  various  purposes, 
copper  wire,  timbers  and  other  building  mate- 
rials, and  standard  methods  of  testing.  The 
remainder  of  the  book  is  given  to  Society  mat- 
ters and  to  an  account  of  the  organization  and 
methods  of  the  International  Association  for 
Testing  Materials,  with  which  this  Society  is  af- 
filiated. 


•       PERSONALS. 

Mr.  Richard  R.  Harris  has  been  appointed 
General  Manager  of  Sales  of  the  Pittsburg  Steel 
Products   Co. 

Announcement  is  made  by  Chas.  G.  Arm- 
strong, Consulting  Engineer,  New  York  City. 
that  he  has  taken  into  partnership  with  him  his 
son,  Francis  J.  Armstrong,  under  the  firm  name 
ot  Charles  J.  Armstrong  &  Son. 

Irving  W.  Patterson,  Jun.  Am.  Soc.  C.  E..  has 
recently  resigned  from  the  position  of  Resident 
Engineer  with  the  State  Board  of  Public  Roads 
of  Rhode  Island  to  accept  the  position  ot  Assist- 
ant Engineer  with  Arthur  H.  Blanchard,  Con- 
sulting Highway  Engineer,   Providence.   R.   I. 

Mr  James  Gallagher,  at  one  time  a  prominent 
contractor,  died  at  his  home  at  Ebensburg,  Pa., 
on  Dec.  5,  at  the  advanced  age  of  105  years. 
Before  his  retirement  from  the  contracting  field 
thirty  years  ago  he  liad  acquired  a  fortune  in 
railroad  construction  in  this  country  and  in 
South  America. 

Mr.  George  W.  Ristine,  formerly  connected 
with  the  Colorado  Midland  Railway,  is  now 
Consulting  Engineer  ot  the  Midland  Continental 
R  R.,  a  new  line  being  built  through  the  Red 
River  Valley,  in  North  Dakota.  This  railroad 
will  be  212  miles  in  length  and  will  serve  as  a 
feeder  for  several  transcontinental  lines. 

Arthur  H.  Blanchard,-  M.  Am.  Soc.  C.  E.,  As- 
sociate Professor  of  Civil  Engineering,  Brown 
University,  Pi-ovidence,  R.  I.,  and  Consulting 
Highway  Engineer,  has  recently  been  appointed 
Expert  and  Consulting  Engineer  to  the  United 
States  Office  of  Public  Roads  by  the  Secretary 
of  Agriculture  and  the  Director  of  the  Office  of 
Public  Roads. 

The  Railway  Specialty  and  Supply  Co..  Mo- 
nadnock  Block,  Chicago,  annminces  that  on  Dec. 
1  it  changed  its  name  to  The  P.  &  M.  Co 
This  change  was  made  because  of  the  fiequent 
confusion  of  the  old  name  with  the  numerous 
other  supply  and  equipment  companies  in  the 
railroad  trade,  and  also  for  the  purpose  of 
identitving  the  name  of  the  company  with  Its 
prtnciiial  product,  the  P.  &  M.  boltless  anti-rail 
creeper. 

William  H.  Bryan.  Chief  Civil  Engineer  of  the 
Board  of  Education  of  Chicago,  died  suddenly  in 
his  room  at  the  Plaza  Hotel  in  that  city  on  Dec. 
6  His  death  is  thought  to  have  been  due  to 
heart  failure.  Following  a  civil  service  examl- 
nlfion  in  which  Mr.  Brjian  took  h'gh  rank  he 
became  Chief  Civil  Engineer  of  the  Board  of 
Education  on  Nov.  28.  succeeding  Thomas  J. 
Watson  who  died  about  a  year  ago  He  was 
45  years  of  age  at  the  time  of  his  death. 

Mr  Walter  Brinton,  who  has  been,  since  1895, 
superintendent  of  the  manganese  steel  depart- 
ment ot  the  Taylor  Iron  and  Steel  Co  »  plant 
at  High  Bridge,  N.  J.,  has  resigned  from  that 
position  to  become  consulting  engineer  for  the 
Edgar  Allen  American  Manganese  Steel  Co.. 
with  plants  at  Chicago  Heights,  111.,  and  New 
Castle  Del  Mr.  Brinton  will  make  his  head- 
quarters at   the   New  CasUe  plant. 

Col  L.  H.  Gardner,  a  well-known  authority  on 
water  works  operation,  died  at  his  home  in  New 
Orleans  on  Nov.  23.  in  his  seventy-fourth  year. 
Col  Gardner  was  tor  years  General  Superin- 
tendent of  the  New  Orleans  Water  Company.  He 


was  one  of  the  founders  of  the  American  Water 
Works  Association,  was  president  of  that  asso- 
ciation in  ISSl,  and  posses.sed  a  wicle  acquaint- 
ance and  hilluence  In  water  works  circles. 

At  the  annual  meeting  of  the  board  of  direc- 
tors of  the  Baltimore  &  Ohio  K.  R.,  Dec.  S,  the 
following  executive  oHicers  were  re-elected:  Mr. 
Oscar  G.  Murray,  Chairman  of  the  Board;  Mr. 
Daniel  Willard,  President;  Mr.  George  F.  Ran- 
dolph. First  Vice-President;  Mr.  J.  V.  McNeal. 
Fourth  Vice-President  and  Treasurer;  Mr.  C. 
W.  Wolford.  Secretary,  and  Mr.  Hugh  L.  Bond, 
Jr.,  General  Counsel.  Mr.  George  L.  Potter, 
Third  Vice-President,  was  not  re-elected,  in  ac- 
cordance with  his  own  request,  and  this  uiflce 
was  not  filled.  The  appointment  of  Mr.  A.  W. 
Thompson,  formerly  Clnef  Engineer,  as  General 
Manager  of  the  company's  lines  was  confirmed. 

Mr.  Allerton  L.  Cushman,  for  ten  years  in  the 
service  of  the  Govenimenl,  announces  llie  estab- 
lishment at  Washington  of  the  Institute  of 
Industrial  Research,  of  which  he  is  director. 
It  Is  stated  in  the  announcement  that  the  Insti- 
tute will  undertake  the  investigation  of  Indus- 
trial problems  in  all  lines,  but  particularly  those 
relating  to  metallurgy,  agricultural  chemistry, 
hydraulic  cements,  paint  technology  and  chemi- 
cal industry.  Attention  will  also  be  given  to 
road  building  and  paving  problems,  and  to  the 
preparation  of  expert  evidence  to  be  used  In 
litigation.  Research  will  be  along  scientific 
lines,  but  results  are  to  be  Interpreted  in  a 
practical  way.  Associated  with  him  in  this 
work  are  Mr.  Henry  A.  Gardner  and  Dr.  N. 
Monroe  Hopkins. 


Directory  of  Principal  Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation.— .-^ecy.,  C.  II.  Lichty.  215  Jackson  Blvd., 
Chicago.   III. 

American  Society  for  Municipal  Improve- 
ments.— Secy.,  A.  Prescott  Folwell,  239  West 
39th  St.,  New  York,  N.   Y. 

American  Society  for  Testing  Materials. — 
Secy..  Edgar  Marburg.  Univ.  of  Pa.,  Philadel- 
phia,   I'a. 

American  Society  of  Civil  Engineers. — Secy.. 
C.    W.   Hunt.   22IJ  \V.  5Tlli   St.,   New   York,   N.   Y. 

American  Society  of  Engineering  Contractors. 
— Secy..  Daniel  J.  Hauer,  Park  Row  Building, 
New  York,  N.  Y. 

American  Street  and  Interurban  Railway  As- 
sociation.—Sicy..  B.  V.  Swenson.  29  W.  39th  St., 
New   York.   N.   Y. 

American  Water-Works  Association. — Secy., 
J.  M.  Diven,  Charleston,  S.  C. 

Boston  Society  of  Civil  Engineers. — Secy.,  S. 
E.   Tiiikham,   60  City  Hall.   Boston.  Mass. 

Canadian     Society    of   Civil    Engineers. — Secy.. 
Clement  11.   McLeod.  Montreal.   Can. 
tenance     of     Way     Association. — Secy.,     E.     H. 
Fritch.  Monadnock  Block,  Chicago,  III. 

Engineers'  Club  of  Philadelphia. — 1317  Spruce 
St..    I'hiludelphia.    Pa. 

Engineers'  Club  of  St.  Louis. — Secy.,  A.  S. 
Langsdorf,  Washington  University,  St.  Louis. 
Mo. 

Engineers'  Society  of  Western  Pennsylvania. 
—Secy..  E.  K.  Hiles,  803  Fulton  Bldg.,  Pittsburg, 
Pa. 

National  Association  of  Cement  Users. — Pres.. 
Richard  L.  Humphrey.  Harrison  Bldg.,  Phila- 
delphia,  Pa. 

New  England  Water-Works  Association. — 
Secy.,  Willard   Kent,   Narragansett   I'ier.   R.   I. 

Roadmasters  and  Maintenance  of  Way  Asso- 
ciation.—Secy.,  W.  E.  Emery,  P.  &  P.  U.  Ry., 
Peoria,    111. 

Society  for  the  Promotion  of  Engineering 
Education. — Secy..  Henry  H.  Norris.  Cornell 
University.  Ithaca,  N.  Y. 

Technical  Society  of  the  Pacific  Coast. — Secy- 
Otto  Van  Geldern.  865  Pacific  Bldg.,  San  Fran- 
cisco.  Cal. 

Western  Society  of  Engineers. — Secy..  J.  H. 
Warder.    Jlonadnock  Block.  Chicago.  111. 


Catalogs   Worth   Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.\CTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  wc 
will  notify  promptly  the  leading  manufac- 
turers. 

Centrifugal  Pumps.— Paper,  7?ixl0%  ins..  128 
pp.     The  American  Well  Works,  Aurora,  Dl. 

Catalog  117  is  probably  the  most  complete 
pump  catalog  published  by  this  company,  and 
contains  all  the  information  which  could  be  de- 
sired in  this  line.  It  is  completely  Illustrated, 
contains  tables  of  sizes  of  machines  and  parts, 
and  various  other  Information  suitable  for  In- 
corporation Into  an  hydraulic  engineer's  note- 
book. 
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Gravity  System.— Paper.  6x9  ins..  32  pp.  Wm. 
B.  Hough  Co.,  Agents.  1336-7  Monadnock  Bldg., 
Chicago. 

A  catalog  describing  the  gravity  system  of 
depositing  concrete  in  forms  for  buildings. 
Show.s  systems  used  on  various  types  of  build- 
ings and  gives  information  as  to  the  use  and 
design  of  the  type,  which  is  patented  by  the 
Concrete   Appliance   Company. 

Cast  Iron  Pipe.— Card.  3x5  ins.  Cast  Iron 
Pipe   &    Foundry  Co.,    Bristol,    Pa. 

A  table  of  standard  thicknesses  and  weights 
of  cast   iron  pipe. 

Double  Headed  Nails.— Circular.  6x9  ins.  The 
F.  A.  Neider  Co..  Augusta,  Ky. 

A  circular  describing  an  economical  nail  used 
for  form  construction. 

Marathon  Grinder.— Paper,  10x4  ins.,  8  pp. 
Johnson  Engineering  Works,  First  National 
Bank   Bldg.,    Chicago. 

A  catalog  which  illustrates  and  describes  a 
multiple  roll  grinding  or  tube  mill  using  iron 
rods   instead  of  flint  pebbles. 

Crushers.— Paper.  31/2x6%  ins.,  16  pp.  Sturte- 
vaiit  Mill   Co.,    Boston,    Mass. 

A  pamphlet  which  illustrates  and  gives 
abridged  data  regarding  each  of  the  various 
crushers,  mills,  rolls  and  screens  illustrated. 

Gasoline  Truck.— lO^xTVs  ins.,  64  pp.  Mack 
Bros.  Motor  Car  Co.,  Allentown,  Pa. 

A  well  illustrated  catalog  with  short  descrip- 
tions of  each  of  the  various  cars  and  parts  of 
cars  which  are  shown. 

Acme  Wagons. — Paper.  7%x5%  ins..  64  pp. 
Acme  Wagon  Co..  Emigville,  Tork  Co.,  Pa. 

A  complete  catalog  of  Acme  wagons  and 
carts,  illustrating  various  types,  giving  detailed 
descriptions  as  to  weights  and  dimensions  of 
each  type.  Bobs  and  cutters  are  included. 
Prices  of  extras  are  given. 

Floor  Outlets.— Paper,  6x9  ins.,  16  pp.  Steel 
City  Electric  Co.,  1207  Washington  Ave.,  Pitts- 
burgh.  Pa. 

In  this  catalog  Fullman  adjustable  water 
tight  lloor  outlets  are  illustrated  and  described 
in    detail.     Price   lists   are  given. 

Wrought  Iron  Pipe.— Paper,  3%x6  ins.,  16  pp. 
The  Susquehanna  Iron  Company,  Columbia,  Pa. 

A  pamphlet  containing  useful  tables  of  sizes, 
weights  and  prices  of  wrought  iron  pipe. 

Contractors'  Tools.— C)oth.j  4x,6  ins..  278  pp. 
The  Champion  Blower  and  F'brge  Co.,  Lancas- 
ter. Pa. 

A  complete  illustrated  catalog  of  blowers, 
forges,  both  stationary  and  portable.  black- 
smiths' tools,  power  drills.  Prices  are  given 
with  each  machine  listed  or  illustrated  and  the 
■  book  contains  a  complete  alphabetical  index. 

Street  Illumination. — Paper,  8x10%  ins,,  28  pp. 
The  General  Electric  Co.,    Schenectady,   N.   Y. 

A  reprint  of  the  paper  read  before  the  Na- 
tional Electric  Light  Association  on  the  subject 
of  "Street  Illumination."  This  pamphlet  com- 
pares the  results  obtained  from  the  use  of  lum- 
inous and  flame  arcs  with  those  resulting  from 
the  use  of  open  and  enclosed  carbon  arcs.  The 
subject  is  treated  from  the  standpoint  of  the 
illuminating  engineer  and  is  discussed  in  detail. 

The  pamphlet  contains  halftone  illustrations 
showing  street  illumination  by  luminous  arcs 
in  various  cities.  There  are  also  numerous  dia- 
grams. The  subject  is  treated  exhaustively 
and  sliould  be  of  great  interest  and  assistance 
to  all  interested  in   this  branch  of  engineering. 

The  number  of  the   pamphlet  is  B-3006. 

Indian  "Timberasphalt." — Paper,  8x9  ins.;  4 
pp.     Indian  Refining  Co.,  Inc.,   Cincinnati,   O. 

A  wood  preservative  catalog  explaining  the 
methods  of  use  of  the  oil  for  various  purposes, 
the  method  of  treatment,  advantages,  etc. 

Spades  and  Tampers. — Paper,  4x8%  ins.;  8  pp. 
Harold  L.  Bond  Co.,  383  Atlantic  Ave.,  Boston, 

A  pamphlet  which  illustrates  and  describes 
the  uses  of  the  Ross  concrete  spade  and  the 
Andrews  concrete  tamper,  two  patented  tools 
lor  concrete  work. 

Arrow/smith  Tools. — Paper,  2%x5%  ins.;  3C  pp. 
.Vrrowsmith  Concrete  Tool  Co.,  Arrowsmith,  111. 

A  memorandum  book  which  illustrates  the 
various  Arrowsmith  Tools  in  actual  use. 

Hayward  Bucket  and  Digging  Machinery. — 
Paper,  9x12  ins.;  78  pp.  The  Hayward  Co..  New 
York  City. 

This  catalce:  is  complete  with  half  tone  en- 
gravings showing  Hayward  Buckets  and  Digging 
Machinery  in  actual  operation  on  numerous 
classes  ot  work.  Among  the  machinery,  it  illus- 
trates and  describes,  orange  peel  buckets,  clam 
shells  excavators,  dredges,  coal  handling  ma- 
chinery, traveling  derrick,  fittings,  etc. 

Automatic  Railway. — Paper,  9x6  ins.;  12  pp. 
The  .-Vutomatic  Transportation  Co.,  2933  Main 
St.,   Buffalo,   N.   Y. 

This  catalog  illustrates  and  describes  a  new 
«nd  interesting  system  of  transportation  adapted 
especially  to  rough  country  and  mining  districts. 


Bristol  Recording  Gages.— Paper.  8x10%  ins.; 
48   pp.     The  Bristol  Co.,   Waterbury,    Conn. 

A  very  complete  catalog  illustrating  and  de- 
scribing Bristol  pressure  and  vacuum  gages  for 
every  purpose.  Various  samples  of  charts  are 
shown  with  tables  of  sizes  and  prices. 

The  Mixer. — Paper.  4%xS  ins.;  32  PP.  Koeh- 
ring  Machine  Co.,  615  Germania  Building,  Mil- 
waukee, Wis. 

An  illustrated  pamphlet  showing  the  various 
stages  in  the  manufacture  of  Koehring  Concrete 
Machinery. 

Bituminous  Roads. — Paper,  6x9  ins.;  20  pp. 
Warren  Bros.  Co.,  59  Temple  Place.  Boston. 
Mass. 

Reprints  of  articles  published  in  various  tech- 
nical journals  with  some  corrections. 

"Clipper"  Blast  Hole  Drills. — Paper.  8x11  Ins.; 
4  pp.     Loomis  Machine  Co.,  TiflSn.  O. 

Containing  various  illustrations  of  drills  at 
work  under  different  conditions. 

Steel  Forms. — Paper,  6x9  Ins.;  96  pp.  The  Blaw 
Collapsible  Steel  Centering  Co.,  Westinghouse 
Building,  Pittsburg,   Pa,  , 

This  catalog  gives  complete  descriptions  and 
illustrations  showing  the  Blaw  System  of  steel 
centering  and  straight  wall  forms.  Photographs 
are  taken  with  the  idea  of  showing  the  methods 
of  operation  with  the  use  of  the  forms. 

Irrigation  by  Pumping. — Paper.  10%x7%  ins.; 
32  pp.  The  American  Well  Works,  First  Na- 
tional   Bank    Building,    Chicago,    111. 

Bulletin  No.  118  is  illustrated  and  gives  prac- 
tical information  on  selection  of  types  of  wells. 
with  drawings,  cost  of  pumping,  with  illustra- 
tions and  descriptions  of  installations. 

Wyckoff  Creosoted  Wood  Block. — Paper,  6x9 
ins.;  16  pp.  The  Wyckoff  Pipe  &  Creosoting 
Co..  Inc.,  Stamford,  Conn. 

A,  description  of  this  company's  wood  blocks 
for  paving,  method  of  creosoting,  laying  and 
various  points  of  advantage. 

Wyckoff  Pipe  and  Creosoting. — Paper,  6x9  ins.; 
32  pp.  The  Wyckoff  Pipe  &  Creosoting  Co..  50 
Church  St.,  New  York. 

This  catalog  illustrates  and  describes  wood 
conduits,  giving  shapes,  sizes,  etc.  The  same 
is  also  given  tor  creosoted  crossarms,  poles,  and 
creosoted  materials  of  all  kinds. 

The  Pedestal  Pile. — Paper.  6x9  ins..  64  pp. 
MacArthur  Concrete  Pile  and  Foundation  Co., 
11  Pine  St..  New  York. 

This  catalog  contains  a  comprehensive  de- 
scription of  the  methods  of  making  and  placing 
pedestal  concrete  piles,  is  completely  illustrated 
and  replete  with  diagrams  and  tables  giving 
data  of  various  kinds  to  show  bearing  properties 
and  comparisons  of  different  kinds  of  piles. 

Drawing  Materials  and  Surveying   Instruments. 

— Cloth.  6x9  ins.,  560  pp.  Eugene  Dietzgen  Co.. 
181  Monroe  St.,  Chicago,  214  E.  23rd  St.,  New 
York. 

This  is  the  new  (ninth)  edition  of  the  general 
catalog  of  the  Dietzgen  Co.  and  shows  the  com- 
plete line  of  material  manufactured  and  kept  in 
stock,  as  well  as  some  special  goods  made  to 
order.  It  contains  complete  illustrations,  de- 
scriptions and  prices  of  all  engineers',  office  and 
field  instruments  and  materials. 

Paint.— Paper,  6i4x4%  ins..  28  pp.  National 
Lead   Co.,    Ill   Broadway,   New   York. 

A  little  booklet  which  gives  information  about 
pure  white  lead  in  a  series  of  illustrated  articles. 
The  booklet  is  Volume  III,  No.  6,  and  entitled, 
"Tiie  Dutch  Boy  Painter." 

Cyclone  Drills. — Paper,  6%x9%'i  ins.,  128  pp. 
The  Cyclone  Drill  Co.,   Orrville,   Ohio. 

Catalog  A-50  just  issued  by  the  above  com- 
pany is  a  complete  general  catalog  for  well 
drilling  and  prospecting  machinery.  It  contains 
illustrations  of  various  machines.  auxiliary 
parts  and  tools.  Descriptions  and  prices  are 
given. 

Friction  Clutches. — Paper.  4%x7  Ins.,  35  pp. 
The  Carlyle-Johnson  Machine  Co.,  Manchester. 
Conn. 

This  catalog  deals  almost  exclusively  with  the 
driving  of  macliinery  through  friction  cliitches, 
special  attention  being  paid  to  the  driving  of 
machinery  from  line  shafting,  countershafting, 
etc.  There  is  special  mention  made  of  clutches 
for  cut-oft  coupling  work  for  use  in  connection 
with  marine  motors,  as  a  one-way  clutcli  for 
whicli  work  this  type  of  clutch  is  particularly 
adapted.  The  lists  are  very  complete,  extending 
to  clutch  parts,  which  are  numbered  to  cor- 
respond to  the  numbers  indicating  the  parts  on 
sectional  views. 

Cement. — Paper,  6x9,  20  pp.  Universal  Port- 
land Cement  Co.,  115  Adams  St.,  Chicago. 

The  monthly  buUeti'n  for  December  containing 
illustr.ated  descriptions  of  various  concrete  con- 
struction. 

Typewriter  Supplies. — Paper,  3%x6  ins.,  44  pp. 
Thi.  Smith  Premier  Typewriter  Co.,  20  E,  Van 
Buren  St.,  Chicago. 

A  pamplilet  giving  illustrations,  prices  and  de- 
scriptioiis  nf  .tU  typewriter  accessories. 


Troy  Dump  Boxes.— Paper.  3%x6%  Ins.,  16  pp 
The  Troy  Wagon  Works  Co.,  Troy.  Ohio. 

A  booklet  illustrating  and  giving  a  general 
description  of  the  construction  of  removable 
dump  boxes  for  wagons. 

Wyoming  Shovels  and  Scoops. — Paper,  6x3W 
ins..  28  pp.  The  Wyoming  Shovel  Works,  Wy- 
oming, Pa. 

A  brief  description,  with  illustrations,  of  vari- 
ous shovels,  scoops  and  spades  of  various 
shapes  to  suit  various  purposes. 

Contractors'  Supplies. — Paper.  6x9  ins.  4  pp 
Al.  H.  Hoffman,  Spokane,  Wash, 

The  monthly  bulletin  containing  illustrations 
and  descriptions  of  supplies  for  contractors' 
equipment. 

Obelisk  Waterproofing. — Paper,  12x9  Ins.,  4  pp 
1  Madison  Ave.,  New  York. 

Reprint  of  an  article  published  in  the  Literary 
Digest  describing  waterproofing,  as  a  prevention 
of  ruins. 

Aggregate. — Paper,  6x9  Ins.,  16  pp.  Edison 
Portland  Cement  Co.,  1133  Broadway,  New  York 
City. 

Illustrations  of  buildings  constructed  with  Edi- 
son  cement. 

Peteler  Cars. — Paper.  8%xll  Ins.,  1  p.  Peteler 
Car  Company,  Minneapolis,  Minn. 

Illustrations  of  narrow  gauge  cars,  tracks  and 
appliances. 

Bordo  Blow-Off  Valves. — Paper,  3%x6  Ins.,  12 
pp.     L.  J.  Bordo  Co.,  Philadelphia.  Pa. 

Containing  illustrations  of  valves  and  joints 
and  tables  of  prices  and  dimensions. 

Waterproofing. — Paper.  3^x6  ins.,  8  pp.  Har- 
rison Waterproof  Materials  Company,  30  Church 
St..   New  York  City. 

A  description  of  the  Harrison  integral  method 
of  waterproofing  concrete. 

The  Kerosine  Bugaboo. — Paper,  4x6  ins.,  10  pp 
Gas  Traction  Company,  Minneapolis,  Minn. 

A  comparison  of  costs  of  operation  of  traction 
engines  using  different  fuels. 


Ditching  Machine  for  Relocation  of  Pan- 
ama Railroad. — .V  railroad  ditching  machine 
was  recently  placed  in  service  on  the  new 
line  of  the  Panama  R.  R.  It  is  operated 
over  the  tops  of  flat  cars  of  a  work  train 
and  propels  itself  over  two  portable  track 
sections  on  the  cars,  and  which  it  transfers 
from  one  car  to  another.  The  machine  is 
equipped  for  using  either  a  9/16  cu.  yd. 
dipper  or  a  clamshell  bucket  of  the  Hay- 
wood patent  of  -34  cu.  yd.  capacity.  Ditches 
can  be  dug  by  the  machine  from  5  ft.  to  36 
ft.  wide,  working  from  the  top  of  a  flat  car. 
It  may  be  used  as  a  steam  shovel,  handling 
90  cu  yds.  per  hour,  and  can  load  coal,  ties 
or  rails.  It  can  also  be  used  on  surface 
track  as  a  locomotive  crane.  The  machine 
is  built  by  the  American  Hoist  &  Derrick 
Co.  of  St.  Paul,  Minn.,  and  is  operated  by 
two  iTien,  an  engineer  and  fireman. 


Florida  East  Coast  Ry. — Advices  from  St 
Augustine,  Fla.,  state  that  the  Florida  East 
Coast  Ry.,  J.  R.  Parrott,  President,  St.  Au- 
gustine, has  awarded  the  contract  for  the 
construction  of  135  miles  of  new  lines  to 
cost  more  than  $1,500,000,  to  the  Kissimmee 
Valley  Construction  Co.,  a  Delaware  cor- 
poration. Work  is  to  begin  within  30  days 
and  be  completed  in  three  years.  The  new 
road  will  extend  from  Maytown  to  Whit- 
tier,  and  thence  to  Lake  Okeechobee,  in  the 
heart  of  the  Everglades.  A  branch  will 
reach  to  Fort  Bassinger.  on  the  Kissimmee 
River. 


Bids  are  now  being  asked  by  the  Board 
of  Water  Supply  of  New  York  City  for 
three  contracts  for  the  construction  of  por- 
tions of  the  $25,000,000  distribution  tunnel 
under  New  York  City  for  the  Catskill  water 
supply.  The  contracts  now  being  adver- 
tised are  Nos.  63,  65  and  66.  Contract  63 
calls  for  a  circular  tunnel  in  rock,  15  ft.  in- 
side diameter  and  21.260  ft.  long.  Contract 
65  calls  for  a  circular  tunnel  in  rock,  15  ft. 
and  14  ft.  inside  diameter,  and  Contract  66 
calls  for  a  circular  tunnel  in-  rock.  14  to  12 
ft.  in  diameter.  Bids  are  to  be  opened 
Dec.  24. 


The  average  output  per  month  of  all  the 
shovels  working  on  the  relocation  of  the  Pan- 
ama R.  R.  from  January  to  October,  inclusive, 
was  :'iO,(!7(!  cu.  yds.  per  shovel. 
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struction  of  portions  of 
the  distribution  tunnel  under  New  York 
City  for  the  Catskill  water  supply.  The 
contracts  now  being  advertised  are  Nos.  63, 
65  and  66.  Contract  63  calls  for  a  circular 
tunnel  in  rock,  15  ft.  inside  diameter  and 
21.260  ft.  long.  Contract  65  calls  for  a  cir- 
cular tunnel  in  rock.  15  ft.  and  14  ft.  inside 
diameter,  and  Contract  66  calls  for  a  circu- 
lar tunnel  in  rock,  14  to  12  ft.  in  diameter. 
Bids  are  to  be  opened  Dec.  24. 

Announcement  has  been  made  that  the 
Florida  East  Coast  Ry.  has  awarded  a  cort- 
tract  for  the  construction  of  a  new  135-mile 
line  in  Florida.  The  new  line  is  to  extend 
from  Maytown  to  Whittier  and  thence  to 
Lake  Okeechobee  in  the  heart  of  the  Ever- 
glades. A  branch  line  will  also  be  built  to 
Fort  Bassinger  on  the  Kissimee  River.  The 
contract  has  been  let  to  the  Kissimee  Val- 
ley Construction  Co.,  a  Delaware  corpor- 
ation. 

Among  the  railroad  construction  con- 
tracts let  recently  are  the  following:  Fos- 
ter-Creighton-Gould  Co.,  Nashville,  Tenn.. 
tor  the  pipe  tunnel  for  the  Memphis  Union 
Station,  the  butterfly  train  sheds  at  the 
Caroline  ave.  underpass,  all  at  Memphis. 
Tenn  ;  the  St.  Louis  Construction  Co.,  Pratt, 
Kan..  H.  P.  Wells,  President,  for  construct- 
ing the  line  of  the  Kansas  &  Southeastern 
R.  R..  from  .Mmena,  Kan.,  to  .Anthony, 
Kan.;  C.  E.  Coon  Construction  Co.,  Omaha. 
Neb.,  for  constructing  the  projected  line  m 
Wisconsin  of  the  recently  incorporated 
Wisconsin  &  Southwestern  Ry,  Co. 

Bids  are  now  being  received  on  two  fair- 
,ized  railroad  construction  contracts.  One 
of  them  is  in  Mexico  and  the  other  in  Can- 
ada. The  former  piece  of  work  calls  for 
the  clearing,  grading  and  masonry  on  32 
kilometers  of  change  of  line  on  the  Nation- 
al Railways  of  Mexico,  near  Ortiz.  Chihua- 
hua Bids  for  this  work  are  to  be  opened 
Dec.  15  at  the  City  of  Mexico.  The  other 
contract  calls  for  the  construction  of  the 
road  bed  and  structures  of  the  following 
sections  of  the  Manitoulin  &  North  Shore 
Ry.;  Crean  Hill,  mile  22.7  west  of  Sud- 
bury, to  connection  with  present  line  at  Es- 
panola;  Espanola,  south  to  a  point  at  or 
near  mile  61.  Bids  are  to  be  opened  Jan.  2 
by  R.  S.  McCormick,  Chief  Engineer,  Sault 
Ste.    Marie,   Ont. 

Contracts  are  reported  to  have  been  let 
for  the  new  35-mile  line  of  the  Colorado  & 
Southern  Ry.  from  Wellington,  Colo.,  to 
Cheyenne,  Wyo.  Bids  for  the  work  were 
opened  Dec.  5  at  Denver,   Colo. 

The  City  of  Pittsburg,  Pa.,  is  preparmg 
to  get  some  action  out  of  its  recently  voted 
public  improvement  bond  issue  of  $10,305.- 
000.  Ordinances  calling  for  the  expendi- 
ture of  $6,000,000  of  this  sum  are  now  be- 
fore the   City  Council. 

The  New  York  State  Water  Siipply  Com- 
mission has  made  plans  for  a  third  storage 
reservoir.  The  dam  for  the  reservoir  is  to 
be  built  on  the  Genesee  River  above  the 
falls  in  that  river,  and  will  create  a  lake  la 
miles  long,  extending  from  Portage  up  the 
bed  of  the  river  so  as  to  cover  portions  of 
Wyoming,  Livingston  and  Allegheny  coun- 
ties. It  will  store  18,000,000  cu.  ft.  of  water, 
and  its  area,  when  filled,  will  be  13i/4  square 
miles.     The  cost  is  estimated  at  $4,584,000. 


The  other  two  storage  reservoirs  arc 
planned   by   the   State   Barge   Canal   Board. 

The  largest  drainage  contract  let  recent- 
Iv  appears  to  have  been  the  one  secured  by 
R.  II.  &  G.  A.  McWilliams,  39  Jackson 
Blvd.,  Chicago,  111.  This  contract  calls  for 
the  construction  of  drainage  ditches  for 
the  Little  River  Drainage  District  in  the 
south  end  of  Shawnee  County,  Oklahoma. 
-•Xbout  18,000  acres  of  land  arc  to  be  re- 
claimed. 

Developments  of  the  past  week  indicate 
that  plans  for  the  new  $25,000,000  union 
station  for  the  Pennsylvania  and  other  rail- 
roads in  Chicago  are  progressing  finely.  It 
is  believed  that  the  officials  of  the  five  rail- 
roads that  now  use  the  Union  Station  will 
early  next  year  unite  in  a  joint  petition  for 
a  permit  to  build  the  passenger  station. 
Accompanying  this  request  is  expected  to 
be  a  further  appeal  for  the  vacation  of 
Canal  St.  for  two  blocks  between  Madison 
and  ."Vdams  Sts.  It  is  believed  that  the 
new  station  is  to  be  constructed  by  a  hold- 
ing company. 


can  be  conducted  unless  conducted  on  the 
theory  that  the  executive,  legislative  and 
judicial  functions  rest  in  diflferent  bodies. 


The     commission     form 
^  .     .  of  city  government  seems 

Commission  j„  ^ave  come  to  stay. 
Plan  of  City  During  the  past  year  there 
^  .      has  been  a  steady  increase 

Government.  ;„  jhe  number  of  cities 
which  have  adopted  this 
form  of  municipal  government,  and  at  the 
present  time  over  100  cities  in  the  United 
States  are  being  run  under  some  form  of 
commission  government.  Uniform  success 
seems  to  have  attended  this  form  of  muni- 
cipal government  in  all  of  the  cities  in 
which  it  has  been  tried.  As  is  well  known 
the  change  of  form  in  city  government  was 
first  tried  at  Galveston,  Tex.,  as  a  measure 
of  expediency  due  to  the  disastrous  tidal 
wave.  At  Des  Moines,  la.,  the  occasion 
was  diflferent.  In  the  latter  city  the  muni- 
cipal government  had  nearly  always  been 
hopelessly  inefficient,  extravagant  and 
wasteful.  In  both  of  these  cities  the  results 
obtained  have  been  very  gratifying  to  the 
advocates  of  the  plan.  In  Des  Moines,  as 
a  result  of  the  commission  rule,  the  city 
for  the  first  time  in  its  history  is  living 
within  its  income,  and  in  addition  the  tax 
levy  has  been  slightly  decreased.  At  Hous- 
ton. Tex.,  similar  results  have  been  ob- 
tained. When  the  commission  form  of  gov- 
ernment was  inaugurated  in  that  city  in  July, 
1905,  there  was  a  floating  debt  of  over  $400,- 
000  and  an  empty  treasury.  The  city  had 
no  credit,  and  it  is  stated  that  there  was  not 
a  single  merchant  who  desired  to  transact 
any  business  with  the  local  government.  In 
five  years  the  city  paid  the  debt  and  has 
made  permanent  improvements  costing  $1.- 
500,000.  besides  paying  nearly  $200,000 
bonded  debt  and  acquiring  a  surplus  of  over 
$120,000,  and  the  tax  rate  has  been  reduced 
30  cts.  on  the  $100.  The  gas  rates  have 
been  reduced  from  $1.50  per  1.000  ft.  in  1905 
to  $1.05,  and  next  year  the  price  will  be  $1. 
The  water  rates  have  been  reduced  from  SO 
cts.  a  1.000  gals,  to  15  cts.  The  tax  rate 
has  been  reduced  from  $2  to  $1.70  ok  the 
$100.  The  real  taxable  values  of  the  city 
are  about  $250,000,000.  This  is  assessed  at 
$62,000,000.  Personal  property  is  seldom  if 
ever  taxed,  and  that  at  the  option  of  the 
assessed.  In  spite  of  the  reduction  in  the 
tax  rate,  the  salaries  of  the  school  teachers, 
firemen  and  policemen  have  been  increased. 
The  success  of  the  commission  form  of  gov- 
ernment is  a  pretty  good  argument  against 
the  old  idea  that  no  branch  of  government 


In  England  many  cities 
y^        T     u  do  a  considerable  part  of 

uay   l^aDor     j,,<.ir    p„|-,ij(.     ^y^jrk     con- 
Work   in        struction  by  day  labor  in- 
T-.      1      J         stead      of       by     contract, 
ii^ngland.        Quite   recently  the  Town 
Council     of     Norwich     in 
reversal  of  its  general  policy,  decided  to  ask 
bids  on  a  piece  of  public  work.     In  connec- 
tion  with   the   decision   the    City    Engineer, 
Mr.    A.    E.    Collins,    M.    Inst.    C.    E.,    made 
the  following  statement  of  his  reasons  for 
preferring  that   the  work  be  done  by  con- 
tract instead  of  day  labor: 

My  reason  for  recommending  the  E.xecutlve 
Committee  to  carry  out  the  proposed  conven- 
ience near  St.  Giles'  Gates  by  contract  instead 
of  direct  labor  is  that  in  the  execution  of  gen- 
eral building  works  during  the  past  IS  months 
or  two  years  I  Irave  been  forced  to  the  conclu- 
sion <hat  much  of  the  extra  labor  engaged  by 
me,  or  on  my  behalf,  is  not  satisfactory.  The 
nien  are  not  as  expeditious  as  sliould  be  the 
case:  tiiere  is  a  tendency  for  them  to  regard  the 
corporation  as  having  a  "bottomless  purse."  and 
to  consider  there  is  no  special  necessity  for  them 
to  exert  themselves.  My  freedom  of  action  In 
dealing  with  employees  Is  not  the  same  as  that 
of  a  contractor.  It  is  not  uncommon  for  my  ac- 
tion to  be  called  in  question  by  members  of  the- 
Council  for  discharging  men  with  whom  I  am. 
not  satisfied,  and  while  the  evidence  upon, 
which  I  have  acted  would  be  considered  quite- 
sufficient  by  a  contractor  in  dispensing  with  the- 
services  of  men.  yet  In  my  case  it  might  not  be 
sufficient  to  enable  me  to  answer  the  very 
numerous  detail  questions  often  put  to  me. 
There  are  a  large  number  of  men  who  may  be 
described  as  in  tiie  regular  employ  of  the  corpo- 
ration, many  of  them  having  been  selected  out 
from  time  to  time  as  the  most  satisfactory  of 
those  casually  employed;  these  men  can  be  re- 
lied upon  to  earn  their  wages  and  often  a  bit 
more.  Tliis  enables  me  to  carry  out  the  regular 
work  of  the  corporation  with  generally  satis- 
factory results,  but  it  is  when  a  sudden  expan- 
sion of  staff  is  necessitated  by  some  special 
work,  generally  of  a  building  character,  that  1 
have  difflculties  in  getting  works  carried  out  to 
my  own  satisfaction  as  regards  cost  of  labor. 

.'Ml  of  which  goes  to  show  that  human  na- 
ture in  Norwich,  England,  does  not  diflfcr 
very  much  from  human  nature  in  Norwich, 

Conn..   U.    S.   A. 


1^     ,     J    r  Obstructive    tactics    are 

Metnoa  tor     sometimes  resorted  to  by 
Crossing   a      "nc    railroad    company   to 
.J-,    ..        J         prevent   another   company 
Kailroad         f^om    building    its    tracks 
Track.  across  the  line  of  the  first 

company.  In  some  cases 
a  string  of  freight  cars  is  left  at  the  point 
of  the  proposed  crossing;  sometimes  a 
switch  engine  is  run  back  and  forth.  Out 
in  Missouri  a  railroad  company  took  the 
latter  method  to  prevent  a  construction 
company  from  carrying  material  across  its 
tracks.  The  construction  company  was 
building  a  bridge  across  the  Mississippi 
River,  and  it  desired  to  cross  the  railroad 
company's  tracks  at  a  certain  point  with 
material  for  the  bridge.  The  railroad  ob- 
jected, and  to  make  its  objections  more 
emphatic  switch  engines  were  run  by  the 
point  it  was  desired  to  cross  so  frequently 
that  it  was  dangerous  to  approach  the  track. 
The  construction  company  decided  to  try 
some  obstructive  tactics  on  its  own  account. 
It  hid  a  .")0-ton  crane,  and  lying  near  the 
track  was  a  large  girder  for  one  of  the 
spans  of  the  bridge.  The  crane  was  used  to 
pick  up  the  girder  and  suspend  it  in  the  air 
about  10  or  IS  ft.  from  the  ground,  so  that 
it  swung  to  and  fro  over  the  track.  This 
effectually  stopped  the  movement  of  the 
switch    engine,    for    the    girder    swung    at 
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sucli  a  height  above  the  tracks  that  it  would 
have  raked  off  the  smokestack  and  the  cab, 
had  the  engine  collided  with  it.  After  that 
the  railroad  was  willing  to  arbitrate,  and 
the  construction  company  experienced  no 
further  trouble  in  getting  its  material  across 
the  tracks. 


The   golden   days   when 
all    that    the   promoter    of 
Early    Railroad  a    new     railroad    required 
was    an    impressive    man- 
Promoters.      j^gj.  g^j  ^  persuasive  voice 
are    a   thing    of    the   past. 
But  the  stories  of  the  ex- 
ploits of  some  of  these  early  "empire  build- 
ers" still  remain  with   us.     There   was   that 


excellent  promoter  who,  after  collecting  the 
bonuses  and  everything  else  in  sight,  ex- 
plained the  delay  in  beginning  construction 
work  by  stating  that  his  5,000  tons  of  steel 
rails  had  been  lost  in  transit,  and  endeav- 
ored to  take  up  another  collection  in  order 
to  secure  a  new  supply.  There  was  also 
that  still  more  excellent  promoter  who 
built  eight  miles  of  railroad  with  only  two 
miles  of  rails.  This  latter  event  happened 
in  one  of  the  Southern  States  which  had 
offered  a  bonus  of  $5,000  per  mile  for  every 
mile  of-  railroad  constructed  in  the  State. 
The  law  provided  that  the  County  Surveyor 
should  measure  each  mile  of  track  as  laid, 
and  a  certificate  from  him  that  the  track 
had  been  laid  was  the  same  thing  as  a  war- 


want  on  the  State  treasury  for  $5,000.  The 
promoter  secured  a  lot  of  second  hand  rails 
and  began  work.  His  road  started  at  an 
isolated  point  and  wandered  away  following 
the  line  of  least  resistance  as  to  grades  and 
carefully  avoiding  all  bridges.  His  supply 
of  rails  were  exhausted  when  he  had  laid 
two  miles  of  track,  but  after  collecting  his 
$10,000  from  the  State  he  cheerfully  took 
up' the  first  mile  of  rails  and  ties,  and  thus 
had  material  for  the  third  mile.  Thus  he 
laid  and  collected  for  it,  and  then  with  the 
torn  up  second  mile  of  track  he  built  the 
fourth  mile.  This  process  was  repeated,  so 
the  story  goes,  until  the  man  from  whom 
the  promoter  had  stolen  the  rails  and  ties 
had  him   arrested. 


RAILWAYS.     STEAMAND      ELECTRIC 


Alabama. 

Surveys  for  the  Mobile  &  West  Alabanvi 
R.  R.  have  been  made  from  Mobile.  Ala., 
to  Florence,  Ala.,  a  distance  of  300  miles, 
and  it  is  probable  that  steps  will  be  taken 
shortlv  to  place  the  first  section  under  con- 
struction. At  a  recent  meeting  of  the  stock- 
holders, the  statement  was  made  that  now 
was  the  most  apportune  time  for  beginning 
the  construction  of  the ,  road.  ^  Over  $30,000 
has  already  been  spent  on  engineering  work. 
The  road  will  penetrate  the  coal  belt  of  Ala- 
bama. The  directors  of  the  road  are  as  fol- 
lows :  J.  W.  Whiting,  Charles  D.  Willoughby, 
Ferd  Forcheimer,  Adam  Glass,  H.  Austill,  of 
Mobile;  L.  A.  May,  of  New  York:  M.  E. 
McDonald,  of  Scranton,  Pa. ;  N.  G.  Wing,  of 
Demopolis:  F.  S,  Moody,  of  Tuscaloosa:  Hor- 
ace E.  Parker,  of  New  York,  and  T.  C.  Von- 
storch,  of  Texas. 

The  Birniingham  &  Edgewood  Electric  Ry. 
Co..  of  Birmingham,  has  filed  a  mortgage  on 
its  right  of  way,  trackage  and  other  appurten- 
ances to  secure  an  issue  of  $100,000  fi  per  cent 
20-ycar  bonds.  It  is  expected  that  the  floating 
of  this  issue  will  insure  the  operation  of  cars 
between  Birmingham  and  the  new  residence 
suburb    of    Edgewood    by    early    spring. 

Right  of  way  is  reported  to  have  been  guar- 
anteed for  the  proposed  new  line  of  the  Bir- 
mingham Railway.  Light  &  Power  Co.,  Bir- 
mingham, Ala.,  to  connect  Hueytown  with 
Bessemer.  The  proposition  is  to  connect  the 
line  at  the  terminus  of  the  pipe  works  divi- 
sion and  extending  it  through  Hueytown  on 
to  Corev  and  Ensley.  The  new  line  will  pass 
through"  Dolomite  and  Woodward  and  will 
open  up  about  six  miles  of  thickly  settled  sec- 
tion of  the  country. 

Arizona. 

The  County  Supervisors  at  Phoenix,  Ariz., 
have  refused  to  grant  a  franchise  for  the  use 
of  the  county  roads  for  an  electric  railway 
from  Phoenix  to  Mesa.  It  is  probable  that 
the  interested  parties.  Goldman  and  Stone,  of 
Phoenix,  will  file  a  second  petition  and  get 
a  private  right  of  way. 

The  Port  Lobos  R.  R.  has  two  forces  of 
engineers  in  the  field,  one  of  22  men,  survey- 
ing south  from  Sasco.  Ariz.,  to  the  Mexican 
line  and  now  reported  about  2.T  miles  south 
of  Sa.sco.  The  other  party  is  said  to  be  work- 
ing north  from  the  Mexican  line. 

Arkansas. 

As  a  charter  has  been  issued  to  George  D. 
T.ocke,  Rogers,  Ark.,  for  the  Ozark  Land  & 
Lumber  Co.  to  develop  new  timber  lands,  it  is 
believed  that  the  Arkansas.  Oklahoma  &  West- 
ern R.  R.,  of  which  G.  D.  Locke  is  Vice  Presi- 
dent and  General  Manager,  will  build  a  line 
from  Montetn  a  connection  with  the  Iron 
Mountain  at  Bald  Knob. 

California. 

The  Western  Pacific  Ry.  is  reported  to 
have  acquired  right  of  way  for  a  new  railway 
from  Oakland  to  Los  Angeles.  The  plans 
are  said  to  provide  for  a  line  running  south 
from  Oakland  over  the  company's  road  to 
Niles,  and  there  branching  out  to  Irvington, 
Warm   Springs,  Milpitas  and   East   San  Jose, 


where  a  30-acre  tract,  now  occupied  by  the 
Ruehl-Wheeler  nursery,  has  been  secured  with- 
in a  mile  of  the  heart  of  the  business  sec- 
tion. Passing  througlit  East  San  Jose  the 
road  continues  through  the  Coyote  section, 
thence  to  Gilroy  and  Hollister,  crossing  the 
Coast  Range  mountains  through  Pacheco 
Pass,  coming  out  into  the  San  Joaquin  val- 
ley by  Maricopa,  and  then  making  direct  for 
Coalinga  and  the  rich  oil  country,  thence  on 
to  Los  Angeles.  The  report  is  interesting  and 
if  true,  may  mean  that  the  Santa  Fe  will 
at  once  rush  the  work  of  securing  a  right  of 
way  from  Oakland  through  the  Santa  Clara 
valley  and  on  south  to  a  junction  with  its 
main  line. 

The  City  Railway  Co.,  of  Los  Angeles,  Cal., 
has  been  incorporated  with  a  capital  stock  of 
$.1,000,000,  fully  subscribed,  for  the  purpose 
of  building  extensions  and  new  lines  for  the 
Los  .Angeles  Railway  Corporation,  the  H.  E. 
Huntington  Company,  controlling  all  of  the 
Los  Angeles  street  car  .lines.  The  incorpora- 
tors of  the  company  are  S.  M.  Haskins,  How- 
ard Huntington,  Geo.  C.  Ward,  C.  A.  Hender- 
son, J.  E.  Brown,  Albert  Crutcher.  and  W.  E. 
Dunn. 

It  has  been  announced  that  the  city  council 
of  Oakland,  Cal.,  has  adjusted  the  difficulties 
regarding  the  right  of  wav  at  20th  and  Poplar 
Sts.,  over  which  the  Key  Route  and  the  Santa 
Fe  Svstem  have  been  contendine  for  some  time 
and  the  latter  company  will  be  allowed  to  build 
over  the  tracks  of  the  former. 

.Amon.g  the  new  work  planned  by  the  South- 
ern Pacific  R.  R.  is  the  extension  of  the  Sun- 
set Western  R.  R.,  2%  miles.  The  line  runs 
through  the  oil  fields  out  of  Bakersfield,  Cal., 
.and  will  be  extended  across  the  sections  of 
the  ,\merican  Oil  Co..  No.  2-")  and  2(1. 

The  work  of  double  tracking  the  Southern 
Pacific  line  between  Reno,  Nev.,  and  Truckee 
has  been  resumed,  according  to  information 
from  Oakland.  Cal.  At  present  there  is  a 
double  track  from  Sparks  to  Lawton,  a  dis- 
tance of  1,5  miles. 

It  is  rumored  in  Daggett.  Cal..  that  as  soon 
as  the  construction  crews  complete  the  Salt 
Lake  high  line  through  Meadow  Valley  Wash 
in  Nevada,  thev  will  be  transferred  tn  the  Mo- 
jave  River  valley  to  start  work  on  the  con- 
struction of  the  proposed  San  Pedro,  Los  An- 
geles &  Salt  Lake  R.  R.  line,  from  Daggett 
west,  thus  completing  its  route  through  River- 
side junction,  eliminating  all  traffic  contracts 
with  the  Santa  Fe  and  Southern  Pacific.  En- 
gineers who  have  looked  over  the  region  are 
of  the  opinion  that  the  Salt  Lake  will  not 
cross  the  mountains  in  Gajon  Pass,  but  select 
a  route  where  a  grade  will  be  less  heavy.  It 
may  be  that  Devil's  Canyon  will  be  chosen. 
In  that  event  some  tunneling  will  be  neces- 
sary, though  only  in  one  point,  to  avoid  climb- 
ing to  the  crest. 

It  is  believed  in  Oroville,  Cal.,  that  the  crew 
of  engineers  who  ran  a  line  down  the  middle 
fork  of  the  Feather  River  recentlv  were  under 
the  employ  of  the  Southern  Pacific.  The  sur- 
vey was  started  near  Beckwith  Pass  and  ran 
down  the  middle  fork  to  a  point  a  few  miles 
above  the  mouth  of  Fall  River. 

The  Mountain  Valley  &  Plains  R.  R.  Co., 
chartered  some  time  ago  to  build  a  line  east- 


ward from  Cimmarron,  N.  Mex.,  to  Guthrie, 
Okla.,  has  filed  with  the  Secretary  of  State, 
declaration  of  intention  to  build  the  line  from 
the  present  New  Mexico  terminus  to  San 
Francisco,  Cal.  H.  S.  Wannamaker,  Arm- 
stead,  N.  Mex.,  is  Secretary  of  the  company. 

At  a  recent  meeting  of  the  East  San  Jose 
Board  of  Trustees,  sentiment  was  expressed 
in  an  informal  discussion  to  the  effect  that 
the  board  would  co-operate  with  the  Chamber 
of  Commerce  with  the  city  of  San  Jose  and 
the  Western  Pacific  R.  R.  regarding  the  con- 
struction of  a  line  into  that  town  and  a  station. 
C.  M.  Levey,  San  Francisco,  Cal.,  is  Vice 
President  and  General  Manager  of  the  West- 
ern Pacific. 

The  Tidewater  &  Southern  Ry.,  which  pro- 
jects a  48  mile  line  from  Stockton  to  Turlock, 
via  French  Camp,  Escalon  and  Modesto,  has 
completed  surveys  and  has  secured  the  con- 
struction capital  in  part.  Construction  work  is 
being  done  by  company  forces.  Jas.  A.  Meh- 
ling,  Stockton,  Cal..  is  president,  and  J.  H. 
Wallace,   Stockton,   is  chief   engineer. 

Engineers  said  to  be  in  the  employ  of  the 
Hill  Roads  are  running  a  line  through  Deer 
Creek  Canyon  in  Butte  County.  This  pass 
offers  a  route  for  an  easy-grade  railroad  across 
the  Sierra  into  Butte  county.  The  South- 
ern Pacific  has  long  had  its  eye  on  this  pass 
and  has  run  different  survey  lines  through  it. 

The  Valleio  &  Northern  R.  R.  Co.,  Fairfield, 
Cal.,  is  considering  a  plan  for  securing  a  joint 
grade  with  the  Good  Roads  Club  from  Wood- 
land to  Sacramento.  The  railroad  has  had 
three  surveys  of  the  grade  made,  and  these  are 
under  consideration  by  the  committees.  The 
plan  is  to  have  the  grade  wide  enough  to  ac- 
commodate both  the  tracks  for  the  railroad  and 
leave  room  for  a  public  hi,ghway.  The  grade 
is  to  be  as  straight  as  possible  between  the 
two  cities,  thus  offering  a  short  and  well-built 
highway. 

Good  progress  is  being  made  with  the  elec- 
tric plant  of  the  so-called  Holley  electric  line 
above  Porterville.  The  dam  is  now  nearly 
completed  and  as  soon  as  this  is  done  work 
will  be  commenced  on  the  fi-mile  concrete 
flume.  The  electric  railway  is  to  extend  from 
Porterville  to  Sprinsville,  and  from  Porter- 
ville to  Tulare  and  Visalia.  The  first  section 
to  be  completed  will  be  between  Porterville  and 
Tulare.  H.  H.  Holley,  Visalia,  Cal.,  is  one  of 
the  nromoters. 

The  contract  for  furnishing  steel  rails  for 
the  Geary  St.  municipal  electric  railway  at  San 
Francisco.  Cal.,  has  been  awarded  to  the  Penn- 
svlvania  Steel  Co.,  at  the  following  bid  :  For 
furnishing  and  delivering  steel  rails  f.  0.  b. 
cars  at  the  place  of  manufacture  on  a  railroad 
having  connection  with  a  transcontinental  rail- 
way svstem.  steel  grooved  girder  rails,  $34.25 
per  ton  of  2.240  lbs. :  steel  guard  rails,  $44.25 
per  ton  of  2,240  lbs. 

Colorado. 

The  Fairview  &  Intermountain  Ry.  Co.,  has 
had  most  of  the  grade  completed  for  its 
projected  line.  The  contract  for  laying  the 
rails  will  not  be  let  at  present.  The  projected 
length  of  this  line  is  25  miles,  and  it  is  to  ex- 
tend from  Delta,  Colo.,  to  Fairview  Coal 
Mines,   and   the   town  of   Cedar   Edge  in  the 
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first  district.  Watson  Zeigler,  Fort  Collins, 
Colo.,  is  President,  and  Chas.  G.  Mantz,  1154 
Clark'son  St.,  Denver,  Colo.,  is  Secretary  and 
Treasurer. 

The  Colorado  &  Southern  Ry.,  H.  VV.  Cow- 
an, Chief  Engineer,  Denver,  Colo.,  has  plans 
under  way  for  improving  and  enlarging  its 
freight  yards  at  Greeley  ne.xt  year. 

A  meeting  of  the  stockholders  of  the  Grand 
River,  Meeker  &  Salt  Lake  R.  R.  Co.,  a  new 
railway,  will  be  held  at  office  of  the  company, 
Room '527  Ernest  &  Cranmer  Bldg.,  Denver, 
Colo.,  at  10  a.  m.  Dec.  15,  to  take  action  on 
authorizing  5  per  cent  gold  bonds  for  the 
sum  of  $15,000,000,  secured  by  a  mortgage  on 
all  the  property  and  franchises  of  the  com- 
pany. William  D.  Lippitt  is  President  and 
John  T.  McClure  is  Secretary. 

E.  A.  Sunderlin,  Colorado  Springs,  Colo., 
General  Manager  of  the  Grand  Junction  & 
Grand  River  Ry.  Co.,  was  recently  in  Clifton 
to  determine  the  route  for  the  proposed  exten- 
sion of  the  interurban  railway  system  of  that 
road  through  that  place  to  Glenwood  Springs. 
It  is  probable  that  the  line  will  cross  the  Grand 
River  at  Clifton  and  take  in  the  Orchard  Mesa 
district. 

Bids  are  reported  to  have  been  opened  at 
Denver  on  December  5,  by  the  Colorado  & 
Southern  Ry.,  H.  A.  Cowan.  Chief  Engineer, 
Denver,  for  the  grading  work  for  a  line  from 
Wellington.  Colo.,  to  Cheyenne,  Wyo.  The 
new  line  will  be  about  35  miles  and  will  re- 
quire much  heavy  grading.  The  road  will 
enter  Chevenne  on  an  embankment  more  than 
50  ft.  high,  on  which  the  line  will  be  carried 
across  the  Crow  Creek  valley.  The  Union 
Pacific  will  be  crossed  just  west  of  the  city  on 
a  viaduct  4f>  ft.  above  its  rails.  Five  miles 
from  Chevenne.  at  Speer  Station,  the  Colorado 
&  Southern  will  go  under  the  Union  Pacific 
tracks  through  a  subway,  and  from  that  point 
to  Greeley  the  two  lines  will  not  be  parallel, 
but  will  diverge  on  convex  curves.  At  Greeley 
they  will  again  come  together.  It  is  announced 
that  dirt  will  be  flying  before  the  end  of  the 
year. 

Announcement  has  been  made  that  the  Vid- 
ler  Tunnel  through  Mount  McCleJlan  will  be 
completed  within  four  months.  Work  on  this 
tunnel  has  been  under  way  for  the  last  five 
months.  With  the  completion  of  the  tunnel 
construction  work  will  be  started  on  the  Mon- 
tezuma &  Western  R.  R,,  which  will  connect 
with  the  Areentine  Central  R.  R..  and  furnish 
a  route  through  the  Vidler  tunnel  into  the 
Montezuma  District.  The  same  interests  that 
own  the  Argentine  Central  will  construct  the 
new  road,  which  is  to  extend  from  Waldorf^ 
on  the  Are-entine  Central  line,  a  distance  of  17 
mile^  to  Kevstone.  D.  W.  Brown.  Denver, 
Colo.,  is  President  of  the  Argentme  Central 
Rv 

'M.  E  Gilbert  and  C.  B.  Gilbert,  contractors, 
of  Lamar.  Colo.,  were  recently  ni  this  city, 
Pueblo,  figuring  on  some  railroad  work.  They 
stated  that  work  on  the  Two  Buttes  reservoir 
had  been  completed. 

The  Law  Committee  of  the  Chamber  of 
Commerce.  Denver.  Colo.,  at  a  special  meeting 
recentiv  held  at  that  citv.  discussed  the  advisa- 
bility of  formallv  launching  a  proposition  to 
have  the  state  construct  a  tunnel  through  the 
continental  divide  west  of  Denver  to  be  used 
as  a  public  highway  for  any  and  all  railroads 
which  mav  desire  a  short  route  across  the 
range  I^pon  investigation  it  was  found  that 
about  $150,000  for  the  preliminary  work  woukl 
be  almost  immediately  available.  Charles  D. 
Hayt,  former  Justice  of  the  Supreme  Court, 
is  one  of  the  committee. 

Florida. 
J.  T  Brophv,  Pittsburg.  Pa.,  is  promoting  a 
plan  "for  a  traction  line  to  he  constructed  from 
St.  Augustine  to  Tampa  in  the  near  juture^ 
The  plan  proposed  is  to  incorporate  the  line 
into  three  separate  companies,  one  to  operate 
from  Tampa  to  Kissimmee.  one  from  Kissim- 
mee  to  Sanford.  and  one  from  Sanford  to  St. 
Augustine.  Half  of  the  capital  stock  of  each 
company  is  to  be  taken  by  local  people 

Advices  from  St.  Augustine,  Fla  state  th a' 
the  Florida  East  Coast  R^^.  J.  R-  P/"""^ 
President.  St.  Augustine.,  has  awarded  the 
contract  for  the  construction  of  13o  mi  es  of 
new  lines  to  cost  more  than  $l.o00.00U,  to  the 


Kissimmee  Valley  Construction  Co.,  a  Dela- 
ware corporation.  Work  is  to  begin  within  30 
days,  and  be  completed  in  three  years.  The 
new  road  will  extend  from  Maytown  to  Whit- 
tier,  and  thence  to  Lake  Okeechobee,  in  the 
heart  of  the  everglades.  A  branch  line  will 
reach  to  Fort  Bassinger,  on  the  Kissimmee 
River. 

Georgia. 

A  meeting  was  held  at  Clarkston,  Ga.,  on 
Dec.  5  to  hear  committee  reports  on  the  pro- 
posed car  line  to  be  constructed  to  Stone 
Mountain  from  some  point  in  .-Vtlantri  or  Deca- 
tur. The  plan  has  been  under  consideration 
for  some  time.  Bucher  Scott.  -Scottdale,  and 
S.  H.  Venable,  Stone  Mountain,  Ga.,  are  mem- 
bers of  the  committee  appointed  to  work  out 
the  best  plan  of  securing  this  line  and  to  co- 
operate with  the  officials  of  the  Georgia  Rail- 
way &  Electric  Co.  in  building  it. 

Good  progress  is  being  made  with  the  plans 
now  under  consideration  for  building  a  rail- 
road from  Ocilla,  Fitzgerald  and  Rochelle  to 
Ilawkinsville.  J.  A.  J.  Henderson,  Ocilla,  Ga., 
is  interested. 

The  Chattanooga  &  Atlanta  R.  R.  Co.  has 
been  chartered  and  proposes  the  operation  of 
through  trains  between  Chattanooga  and  At- 
lanta, Ga..  using  the  tracks  of  the  Chattanooga 
Southern  to  Harri.sburg,  the  Rome  &  Northern 
to  Rockmart,  and  the  Seaboard  .\ir  Line  to 
.Atlanta.  The  links  between  Rome  and  Rock- 
mart  and  Trion  and  Harrisburg  have  yet  to 
be  constructed.  E.  F.  Blomeyer.  Chattanooga, 
Tenn.,  General  Manager  of  the  Chattanooga 
Southern  R.  R.,  is  one  of  the  incorporators  of 
the  new  company. 

The  Macon  Railway  &  Light  Co..  Macon, 
Ga.,  is  to  extend  its  Vineville  and  -South  Mason 
line  to  Rice's  Mill.  According  to  agreements 
entered  into  with  the  land  owners  the  ex- 
tension will  be  built  before  July  next. 

.A  mass  meeting  was  held  at  Alpha retta,  Ga.. 
on  Dec.  G  to  discuss  plans  for  assisting  in  the 
construction  of  an  interurban  railroad  from 
.\tlanta  to  Crei.ehton  and  Gumming,  via  A\- 
pharetta.  The  following  reorescntatives  of  the 
.Atlanta  Northeastern  R.  R.,  which  proposes  to 
build  the  line,  were  present :  J.  L.  Murphv, 
.Atlanta.  Ga..  Vice  President;  Dr.  S.  F.  West, 
Treasurer:  Dr.  J.  R.  Duvall.  Secretary:  R.  P. 
Jones.  .Attorney :  .A.  H.  Fowle.  assistant  to  the 
V'ice   President. 

Surveys  have  been  started  by  J.  W.  Wright, 
Jr.,  for  the  new  railroad  from  Carrollton.  Ga.. 
via  Villa  Rica  to  some  point  on  the  seaboard. 
It  is  stated  that  $65,000  is  already  available 
for  beErinning  construction  work  on  the  road. 
Mr.  Wright  has  just  completed  the  grading 
of  the  new  railroad  to  Bowden,  and  will  prob- 
ably be  awarded  the  contract  for  grading  from 
Carrollton.   ■ 

Idaho. 

It  has  been  announced  in  Bliss,  Idaho,  that 
the  entire  force  of  men  working  at  Rupert  on 
the  Rupert-Bliss  Cutoff  will  soon  be  trans- 
ferred to  Bliss  and  the  work  will  commence 
at  the  Y  by  the  first  of  January.  A  large 
amount  of  the  necessary  material  has  already 
been  delivered  to  the  site  of  the  Y. 

.According  to  reports  received  in  Shoshoni, 
Wyo.,  the  Chicago  &  Northwestern  Ry. 
intends  to  be.gin  construction  of  215  miles  of 
road  west  of  Shoshoni  to  St.  Anthony,  Idaho. 
.A  preliminary  survey  for  this  line  was  made 
about  two  vears  ago.  .A  very  significant  point 
in  the  rumor  is  the  fact  that  one  of  the  largest 
sub-contractors  on  the  new  Burlington  line, 
who  is  just  now  completing  his  work,  has  de- 
cided to  keep  his  stock  and  equipment  near 
the  proposed  Northwestern  line. 

.At  a  meeting  recently  held  at  Wallace.  Idaho, 
the  forma!  transfer  of  the  Idaho  Northern 
R.  R.  to  officials  of  the  Oregon  Railroad  & 
Navigation  Co.  was  consummated.  At  the 
meeting  were  B.  F.  O'Neil.  representing  the 
Idaho  "Northern :  J.  P.  O'Brien,  Po;  eland. 
Ore..  General  Manager  of  the  Oregon  Rail- 
road &  Navigation  Co.:  Judge  Cleland  and 
.Attorney  Moody,  Portland,  Ore. 
Illinois. 

.Announcement  has  been  made  that  Myron 
J.  Carpenter,  of  Chicago,  III.,  now  receiver 
for  the  John  R.  Walsh  roads,  will  be  elected 
President    of    the    Chicago,    Terre    Haute    & 


Southwestern  R.  R.  The  election  will  take 
place  within  a  few  days,  and  at  that  time 
plans  will  be  revealed  for  the  extension  of  the 
Walsh  roads  into  a  trunk  line  system.  Plans 
already  have  been  made  for  the  construction 
of  the  new  road  into  Indianapolis  and  it  is  said 
further  extension  will  be  made  to  Cincinnati. 
A  terminal  site  has  been  obtained  in  Indianapo- 
lis. Chicago  will  be  the  northern  terminal, 
according  to  present  plans,  either  by  its  own 
track  from  Chicago  Heights,  its  present  termi- 
nus or  by  a  traffic  agreement. 

The  Des  Plaines  Valley  R.  R.,  a  subsidiary 
company  of  the  Chicago  &•  Northwestern  Ry., 
has  acquired  50  acres  of  land  near  Maywood. 
The  property  was  acquired  for  use  as  a  switch 
yard. 

The  Decatur  Southern  Traction  Co.,  Deca- 
tur, 111.,  has  filed  a  mortgage  in  favor  of  the 
Knickerbocker  Trust  Co.  of  New  York,  which 
has  agreed  to  finance  the  company.  This  is 
said  to  remove  all  obstacles  in  the  way  of 
construction,  and  ground  will  be  broken  this 
month,  weather  permitting.  Surveyors  will 
lay  out  the  lire  from  Pana  to  East  St.  Louis 
next  week.  From  Pana  the  line  will  go  to 
Witt,  and  southwest  to  F.ast  St.  Louis,  using 
the  new  McKinley  bridge  on  the  Mississinpi. 

Plans  for  a  new  joint  railroad  station  in  Chi- 
cago are  reported  to  have  been  considered  by 
the  officials  of  the  five  railroads  that  now  use 
the  Union  Station,  and  it  is  believed  that  early 
next  year  these  railroads  will  unite  in  a  joint 
petition  for  a  permit  to  build  a  passenger  sta- 
tion costing  approximately  $25,000,000.  .Ac- 
companying this  request  is  expected  to  be  a 
further  appeal  foj-  the  vacation  of  Canal  Street 
for  two  blocks  between  Madison  and  Adams 
Sts.  It  is  believed  that  the  new  station  is  to  be 
constructed  by  a  holding  company,  the  stock 
of  which  will  be  held  by  the  five  railroads  now 
using  the  LTninn  station — the  Pennsylvania,  the 
Panhandle,  the  Alton,  the  Burlington,  and  the 
Milwaukee  and  St  Paul.  It  will  require  about 
five  years  to  complete  the  structure,  and  in  the 
meantime  the  roads  will  have  to  make  some 
other  terminal  arrangements.  The  Milwaukee 
&  St.  Paul  will  use  the  old  Chicago  &  North- 
western station  at  Kinzie  and  Wells  Sts.,  the 
Burlington  and  -Alton  will  use  the  Grand  Cen- 
tral station,  and  the  Pennsylvania  and  Pan- 
handle will  continue  to  operate  from  the  old 
Union  station,  accordine  to  report. 

The  City  Council  of  East  St.  Louis.  111.,  has 
extended  the  franchise  rights  in  East  St.  Louis 
of  the  Southern  Traction  Co.  one  year.  The 
company  is  backed  by  capitalists,  coal  mine 
owners  and  coal  land  lessees  of  St.  Clair. 
Williamson.  Carter  and  other  counties  of 
Southern  Illinois,  where  the  mines  and  lands 
of  the  "outer  group"  coal  mines  are  located. 
It  was  stated  at  the  council  meeting  that  'a 
considerable  part  of  the  rail  had  been  laid  be- 
tween East  St.  Louis  and  Belleville  and  that 
cars  would  be  in  operation  between  Belleville 
and  East  St.  Louis  by  the  first  of  next  June. 
The  Southern  Traction  line  has  applied  to  the 
St.  Louis  Municipal  .Assembly  for  a  franchise 
to  use  the  new  municipal  bridge  and  certain 
St.  Louis  streets. 

The  recently  incorporated  Pekin  &  Peters- 
burg Interurban  Ry.  Co.  has  applied  to  the 
city  council  of  Pekin  for  a  franchise  to  oper- 
ate in  that  city.  .As  previously  noted  in  these 
columns.  John  E.  Mellick.  Springfield,  III.,  is 
the  Engineer  for  the  company. 

Indiana. 

Preliminary  surveys  have  been  completed 
for  the  proposed  interurban  line  from  Michi- 
gan City  to  Whiting,  and  the  engineer,  E.  H. 
Bell.  Philadelphia.  Pa.,  has  forwarded  his  re- 
port to  C.  H.  Geist.  Philadelphia,  the  promoter 
of  the  project.  The  report  of  the  engineer  is 
said  to  recommend  the  building  of  the  line 
from  Michigan  City  to  Whiting  instead  of- 
making  the  eastern  terminus  at  Chesterton,  as 
was  at  first  proposed.  If  the  line  is  built 
according  to  the  report  it  will  have  its  start- 
ing point  at  Michigan  City  and  will  pass 
through  all  the  intervening  cities  and  townj 
betivcen  that  point  and  Whiting  such  as 
Chesterton.  Miller.  .Aetna.  Gary,  Buffington 
and  Indian-i  Harbor,  and  by  connection  with 
other  lines  will  afford  transportation  to  Val- 
paraiso. Hammond.  East  Side,  South  Chicago 
and  Oiicago  as  far  as  63d  St. 
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"Regarding  the  project  of  the  Coiiunercial 
Club  of  Richmond,  Ind.,  for  securing  a  50- 
mile  electric  railway  from  Richmond,  Ind.,  to 
Harrison,  O.,  we  are  advised  that  surveys 
have  not  been  made  as  yet,  nor  has  a  com- 
pany been  organized,  or  a  chief  engineer  se- 
cured. Chas.  W.  Jordan  is  secretary  of'  the 
Commercial  Club  of  Richmond,  Ind. 

Iowa. 

The  Charles  City  &  Western  Ry.,  of  Charles 
City,  now  under  construction,  is  considering 
plans  for  further  extensions.  One  of  these 
proposes  to  extend  the  road  to  the  northeast 
to  connect  with  the  Great  Western  either  at 
Elma  or  Alta  Vista.  The  other  is  to  extend 
tlie  line  in  a  southwesterly  direction  from 
Marble  Rock,  its  present  terminal,  to  connect 
with  the  Northwestern  probably  at  Duniont. 
A  third  plan  proposes  to  e.xtend  the  line  to 
Hampton  to  connect  there  with  the  Great 
Western,  Iowa  Central  and  St.  Paul  and  Des 
Moines.  The  latter  project  is  remote  accord- 
ing to  the  management.  The  proposals  will 
be  laid  before  the  stockholders,  who  are  called 
to  meet  at  Charles  City  in  January  wlien  one 
of  the  plans  will  be  probably  adopted. 

Kansas. 

The  probable  route  for  the  electric  railway 
of  the  Manhattan  Electric  Ry.  Co.  to  Fort 
Riley  has  been  announced.  It  is  now  stated 
that  the  line  will  run  out  either  Colorado  or 
Yuma  Sts.,  and  across  the  Rock  Island  tracks 
at  the  southwest  edge  of  Manhattan.  W.  R. 
West,  Manhattan,  Kan.,  is  President. 

The  Kansas  &  Southeastern  R.  R.  has  let 
the  contract  for  the  constructidon  of  its  line 
to  the  St.  Louis  Construction  Co.,  Pratt,  Kan,, 
H.  P.  Wells.  President.  The  road  is  projected 
to  run  from  Almena,  Kan.,  in  the  northern 
part  of  the  state  to  Anthony.  Grading  will 
le  started  in  Lincoln  and  Naron  townships. 
J-  W.  Guffey.  Arkansas  City,  Ark.,  is  over- 
■■seeing  the   work. 

According  to  information  received  at  Pretty 
Trairie,  Kan.,  W.  F.  Brown.  President  of  the 
"Wichita,  Kinsley,  Scott  City  and  Denver  Line, 
'.the  road  for  which  bonds  were  recently  voted 
announces  that  the  grade  from  Turon  west 
across  Stafford  County  and  six  miles  over 
into  Edwards  County  has  been  completed  and 
right  of  way  about  cleared  up  into  Kinsley. 
The  latter  city  is  preparing  to  vote  a  $.50,000 
bonus  for  the  project. 

Work  has.  been  completed  by  the  Missouri 
Pacific  Ry.  reballasting  with  rocks  and  cin- 
ders and  installing  S.j-lb.  rail  on  the  line 
from  Wichita,  Kan.,  to  Yates  Center,  a  dis- 
tance of  about  100  miles.  It  is  believed  that 
in  the  spring  the  company  will  improve  other 
stretches  of  its  lines  in  Kansas. 

The  .Atchison.  Topeka  &  Santa  Fe  Ry.  has 
appropriated  about  $1,000,000  for  improve- 
ments in  Kansas,  Of  this  amount  over 
$400,000  is  for  new  buildings  and  headquar- 
ters and  shops  to  be  built  in  Topeka,  and 
$•587,607  is  for  new  depots,  track  changes  and 
shop  buildings  at  various  points. 

Announcement  is  reported  to  have  been 
made  by  C.  W.  Kouns,  Topeka,  Kan.,  General 
Manager  of  the  .Atchison.  Topeka  &  Santa  Fe 
Ry.,  that  a  new  LInion  depot  and  a  system  of 
elevated  tracks  would  be  constructed  at  Wich- 
ita, at  a  cost  of  $1,500,000.  The  companies  in- 
terested in  the  improvement  are  the  Santa  Fe, 
Rock  Island,  Frisco  and  Orient.  Representa- 
tives of  the  four  companies  agreed  upon  the 
plans  at  a  meeting  in  Chicago  last  week.  Work 
will  start  early  in  the  new  year.  The  Santa  Fe 
likely  will  have  charge  of  the  construction, 
.the  other  companies  sharing  in  the  cost. 

Grading  work  is  well  along  in  the  new  rail- 
road being  built  from  Westmoreland  to  Wa- 
•mego,  and  over  100  teams  are  now  on  the 
-work.  The  grade  in  the  road  between  West- 
moreland and  Louisville  has  already  been  com- 
pleted. The  road  will  be  operated  by  a  local 
■company.  It  is  believed  that  capital  will  be  se- 
cured and  the  road  extended  tn  connect  with 
the  Rock  Island  opposite  Wanugn.  and  that  it 
will  also  be  extended  toward  Omaha.  The 
C.  E.  Coon  Construction  Co.,  Omaha.  Neb.,  is 
the  general  contractor.  Six  or  eight  sub-con- 
tractors are.  at  work. 


Kentucky. 

■|  he  Queen  &  Crescent  Route  is  said  to  have 
liad  plans  made  for  improvements  of  the  shops 
of  the  company  at  Somerset,  Ky.  It  is  under- 
stood that  it  is  planned  to  spend  $70,000  in 
making  the  proposed  improvement. 

Louisiana. 

Advices  from  Jennings,  La.,  under  date  of 
Dec.  3,  state  that  grading  on  the  Lake  Arthur, 
Jennings  &  Northern  R.  R.  has  practically 
been  completed  from  Lake  Arthur  to  that 
city  ami  arrangements  have  been  made  by  the 
right  of  way  agent  of  the  company  with  the 
Southern  Pacific  officials  to  cross  the  latter's 
tracks  at  Jennings. 

Maine. 

The  Atlantic  .Shore  Line  R.  R.,  according  to 
reports,  has  been  sold  at  Alfred,  Me.,  to  a  re- 
organization committee  by  order  of  the  Su- 
premeCourt  to  foreclose  a  mortgage  of  $1,191,>- 
.500  held  by  the  Knickerbocker  Trust  Co.,  of 
New  York,  as  trustee.  The  price  paid  was 
$115,000  above  the  mortgage. 

Massachusetts. 

The  New  York  Central  &  Hudson  River 
R.  R.  is  reported  to  be  considering  building  a 
branch  line  from  Shaftsbury,  Vt.,  to  North 
.\dams,  Mass.,  so  as  to  connect  the  Rutland 
R.  R.  with  the  Boston  &  Albany,  and  the  Har- 
leni  line  into  New  York  citv. 

The  Union  Street  Ry.  Co.',  E.  S.  Wilde,  Su- 
perintendent, New  Bedford,  Mass.,  is  consider- 
ing a  number  of  improvements  for  the  south- 
westsection  of  the  city  of  New  Bedford. 
These  include  a  new  car  line  west  from  .Acush- 
net  .\ve.  on  River  Road  to  Bolton  Road. 

Residents  of  Townsend  have  liecn  in  con- 
ference with  the  Board  of  Trade  of  Fitchburg, 
Mass.,  C.  F.  Wilson,  Secretary,  in  an  effort  to 
secure  street  railway  connections  between 
Townsend  and  Fitchburg. 

Michigan. 

.\  conference  will  be  held  some  time  next 
month  by  city  officials  of  Detroit  and  repre- 
sentatives of  the  Michigan  Central,  Lake  Shore 
and  Wabash  Railroads,  looking  to  the  separa- 
tion of  grades  at  the  crossing  of  Fort  St.  w-est 
in  Detroit.  The  work  will  require  the  raising 
of  the  track  levels  about  10  ft. 

Work  has  been  started  clearing  the  right  of 
way  for  the  branch  of  the  Detroit  &  Mackinac 
Ry..  H.  S.  Waterman,  Chief  Engineer,  East 
Tawas,  Mich.,  which  is  to  be  built  from  Posen 
to  Rogers  City.  Operations  will  be  continued 
all  winter. 

Surveys  have  been  made  by  the  Pere  Mar- 
quette R.  R.,  J.  F.  Deimling,  Chief  Engineer, 
Detroit,  Mich.,  for  a  branch  from  the  main 
line,  north  of  Charlevoix,  to  Walloon  Lake, 
near   Kahler's   Corners. 

The  Michigan  Central  R.  R.,  G.  H.  Webb. 
Chief  Engineer.  Detroit.  Mich.,  is  said  to  be 
considering  extending  the  Detroit  &  Charle- 
voix line,  from  East  Jordan,  its  present  termi- 
nus, to  Charlevoix,  giving  a  direct  line  from 
Charlevoix  to  Detroit. 

Minnesota. 

Specifications  are  reported  being  prepared 
at  the  St.  Paul  offices  of  the  Great  Northern 
Ry.  and  the  Northern  Pacific  Ry.  for  the  lum- 
ber requirements  of  the  Hill  lines  for  next 
vear.  It  is  said  that  these  roads  will  be  in  the 
market  about  Jan.  1  for  200.000,000  ft.,  which 
will  be  the  biggest  single  order  ever  given  by 
these  roads  for  Washington  timber.  The 
lumber  desired  is  of  all  lengths  with  ties, 
bridge  timber,  finishing,  dimensions  and  vari- 
ous construction  stuff. 

Construction  work  is  reported  to  be  under 
way  on  the  Northern  Minnesota  Ry.,  men- 
tioned in  this  column  in  our  last  issue.  This 
is  to  be  a  logging  road  and  is  to  extend  from 
Cusson,  a  station  on  the  Canadian  Northern, 
■for  47  miles  north  of  Virginia,  Minn.,  to  Crane 
Lake.  The  road  will  run  a  few  miles  east  of 
Harding  at  the  north  end  of  the  Crane  Lake 
portage.  The  line  skirts  Elephant  Lake  and 
:'t  this  point  a  branch  will  be  Iniilt  to  Lake 
Kobettogama.  The  main  line  will  be  32  miles 
in  length,  running  northeast  from  the  Cana- 
dian Northern's  road  to  Virginia,  The  branch 
from  Elephant  Lake  will  be  30  miles  long  and 


will  extend  slightly  west  of  north.  The  road 
will  be  operated  by  the  Hines  interests  and 
will  transport  logs  from  timber  districts 
owned  by  the  Virginia  &  Rainy  Lake  Co.  to 
the  mills  at  Virginia.  It  will  also  open  up, 
new  fishing  and  hunting  grounds.  The  officers 
are  as  follows:  Edward  Hines.  Chicago, 
President :  G.  W.  Lindsay,  Duluth,  Vice  Presi- 
dent ;  S.  J.  Cusson,  Duluth,  Secretary  and 
Treasurer. 

The  City  Council  of  Minneapolis,  Minn,,  has 
passed  an  ordinance,  granting  the  Great  North- 
ern Railway  Co.  permission  to  construct,  main- 
tain and  operate  a  spur  track  extending  into 
Van  Buren  St.  and  across  Twelfth  Ave.  north- 
east from  the  main  line  of  the  Great  North- 
ern. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
will  submit  a  plan  to  a  Council  Committee  of 
St.  Paul  early  next  month  for  eliminating  the 
grade  crossing  of  the  St.  Paul  Short  Line  at 
West  7th  St.  The  proposition  to  be  submitted 
by  the  railroad  company  in  January  will  deal 
with  the  lowering  of  the  railroad  track  grade 
or  with  tunneling  under  the  present  grade. 
Owing  to  the  topography  of  the  railway  right 
of  way  it  is  believed  that  any  improvement 
which  contemplates  lowering  the  grade  at  West 
7th  St.  to  a  depth  sufficient  to  accommodate  an 
overhead  grade  would  necessitate  a  change  in 
the  grade  from  Chestnut  St.  to  Merriam  Park. 
It  was  suggested  that  perhaps  the  grade  could 
be  lowered  from  Chestnut  St.  to  Victoria  in  an 
open  cut  and  that  a  tunnel  could  be  built  from 
Victoria  with  the  other  outlet  near  Selby  .Ave. 
Such  an  improvement  will  necessitate  a  large 
outlay  of  money,  and  the  railroad  company 
is  desirous  of  submitting  a  plan  which,  if  fol- 
lowed, will  work  to  the  mutual  advantage  of 
the  city  and  the  company.  Such  an  improve- 
ment as  is  contemplated  would  wipe  out  all  of 
the  grade  crossings  from  Chestnut  St.  to  Mer- 
riam Park. 

Missouri. 

Tracklaying  on  the  Missouri  Inland  South- 
ern Ry.  will  be  started  some  time  in  January, 
arrangements  to  this  effect  having  been  made. 
.\bout  12  miles  of  road  bed  between  Rolla 
and  Houston  is  now  ready  for  the  ties.  E.  E. 
Young  and  C  H.  Evers,  National  Bank  Bldg., 
Rolla,  Mo.,  are  in  charge  of  this  road. 

Montana. 

.As  noted  in  our  last  issue  work  will  prob- 
.ibly  be  resumed  in  the  spring  on  the  construc- 
tion of  the  Big  Blackfort  Ry.  .Additional  in- 
formation concerning  this  report  has  just  been 
received  from  Missoula,  and  it  is  stated  that 
one  of  the  sub-contractors  who  was  formerly 
engaged  on  the  w6rk  has  been  notified  to  be 
ready  to  get  into  the  field  immediatelv  the 
winter  weather  breaks  after  the  first  of  the 
year.  He  was  told  that  the  work  on  the  con- 
struction of  the  new  line  will  be  started  as 
early  as  possible  and  that  the  track  will  be 
ready  to  be  turned  over  to  the  operating  de- 
partment within  a  few  months'  time  after  work 
starts. 

New  Jersey. 

The  City  Council  of  Lambertville,  N.  J.,  has 
taken  action  on  the  granting  of  a  franchise  for 
the  projected  trolley  freight  line  between  that 
place  and  Trenton. 

The  Railway  Committee,  John  W.  Eyies, 
ch.airman,  of  the  Board  of  Trade,  of  Sea 
Bright.  N.  J.,  is  taking  steps  for  securing  a 
one-mile  trolley  extension  at  Sea  Bright. 

The  State  Public  LTtility  Commission  has 
approved  the  ordinance  passed  by  Bloomfield 
Council  granting  permission  to  the  Public  Ser- 
vice Ry.  Co.,  of  Newark.  N.  J.,  to  construct 
an  extension  of  the  turnout  in  Broad  St..  north 
of  Bloomfield  Ave.,  to  a  point  south  of  Wash- 
ington St.  This  is  to  connect  the  turnout  and 
the  single  track  in  Glenwood  Ave.  with  the 
double  tracks  in  Bloomfield  Ave. 

Working  plans  for  the  proposed  new  rail- 
road stations  in  Bloomfield  and  Watsessing. 
to  be  erected  by  the  Delaware  Lackawanna  & 
Western  R.  R.,  have  been  forwarded  to  Build- 
ing Inspector  George  M.  Cadmus,  of  Bloom- 
field. 

New  York. 

The  Brooklyn  &  Jamaica  Bay  Ry.  Co..  Ho- 
race J.  Subers,  President.  New  York  Citj'.  has 
applied   to  the   State   Public   Service  Commis- 
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sion  tor  a  certificate  of  convenience  and  neces- 
sity for  the  construction  of  its  proposed  trol- 
ley road  to  the  northern  shore  of  Jamaica 
Bay,  Long  Island. 

The  State  Public  Service  Commission  has 
antliorizcd  the  Hoosick  Falls  R.  R.  Co.  to  issue 
coninion  capital  stock  to  the  amount  of 
$100,000  to  be  used  to  acquire  all  of  the  prop- 
erty, ri.ehts  and  franchises  formerly  belonging 
to  the  Bennington  &  North  Adams  St.  Ry.  Co. 
within  the  state.  The  New  York,  New  Haven 
&  Hartford  R.  R.  Co.,  which  controls'  the 
property,  has  been  authorized  to  acquire  and 
hold  the  capital  stock  of  the  Hoosick  Falls 
road  thus  authorized.  C.  Q.  Richmond,  Pitts- 
lield,  Mass..  is  General  Manager  of  the  Ben- 
nington &  North  Adams  Street   Ry.   Co. 

The  New  York  Central  &  Hudson  River 
R.  R.  has  started  preliminary  work  upon  a 
new  passenger  station  to  be  built  at  Water- 
town.  The  improvements  will  cost  between 
$200,000  and  $300,000. 

As  a  result  of  a  recent  inspection  of  the 
Buffalo  &  Susquehanna  R.  R.  I)y  representa- 
tives of  the  bond  holders,  it  is  said  that  much 
betterment  work  will  be  undertaken  next 
year. 

International  Traction  Railways  of  Buffalo 
has  incorporated  with  a  capital  stock  of 
$100,000,  and  proposes  to  operate  a  railroad 
in  the  Abbott  Road,  Buffalo,  between  Cazeno- 
via  St.  and  the  southerly  line  of  Buffalo.  The 
directors  include  Morris  Cohn,  Jr.,  Niagara 
Falls:  Robert  L.  Fryer,  O.  P.  Letchworth, 
Buffalo:  Thomas  E.  Mitten,  Chicago:  Edmund 
B.  Osier,  Toronto,  and  Nelson  Robinson,  New 
York. 

The  Halite  &  Northern  R.  R  Co.  has  been 
incorporated  with  a  capital  stock  of  $100,000. 
The  road  is  to  be  operated  by  steam,  electricity 
or  other  motive  power  and  is  to  be  of  standard 
gage.  It  is  to  operate  in  Halite,  Livingston 
County,  on  the  line  of  the  Pennsylvania  R.  R., 
to  a  connection  with  the  Genesee  and  Wyo- 
ming R.  R.,  at  a  point  about  one-half  in  a 
southerly  direction  from  the  station  thereof 
and  will  be  approximately  .3.22  miles  long. 
The  directors  are:  William  A.  Hazard,  Ed- 
ward W.  Brown,  Ashley  Bigelow  and  Duncan 
.\.  Holmes,  of  New  Y'ork ;  Wilton  W.  Sealby, 
Harry  S,  Keating,  of  Brooklyn :  Gouverneur 
O.  Parks,  of  Sheepshead  Bay :  Edwin  M. 
Bennit.  of  Hackeusack :  Herbert  G.  Buckley, 
of  Corona,  Queen  borough. 

The  Elmira  Water.  Light  &  R.  R.  Co.,  Fran- 
cis G.  Maloney,  Superintendent.  Elmira,  N.  Y., 
will  probably  begin  construction  work  in  the 
spring  on  an  extension  of  its  trolley  line  to 
Southport  Corners.  Permission  to  construct 
the  new  line  has  been  obtained  from  the  Com- 
mon Council,  the  town  board  of  Southport 
and  the  state  highway  commissioner.  It  is 
now  necessary  to  secure  only  the  permission 
of  the  Public  Service  Commission. 

The  Schenectady  Ry.  Co.,  Schenectady.  N. 
Y.,  has  promised  to  construct  street  car  lines 
about  tlie  plant  of  the  American  Locomotive 
Co.  if  the  common  council  of  Schenectady  will 
grant  other  franchises  for  new  lines.  The 
terminal  question  is  also  involved. 

North  Carolina. 

Announcement  has  been  made  at  Salisbury, 
N.  C.,  that  a  railroad  is  to  be  built  from  Win- 
ston Salem  by  way  of  Spencer.  Salisbury,  Con- 
cord and  Monroe,  to  connect  with  the  Atlantic 
Coast  Line  on  the  south,  and  the  Norfolk  and 
Western  on  the  north.  The  road  is  to  run  par- 
allel with  the  new  Southbound  for  a  consider- 
able distance  from  W'inston,  and,  traversing 
Rowan,  will  open  up  a  granite  belt.  A  prelim- 
inary survey  has  been  arranged,  and,  it  is  said, 
the  building  of  more  than  100  miles  of  road  is 
assured. 

North  Dakota. 

Northern  Pacific  Engineers  have  been  mak- 
ing surveys  of  the  land  along  the  tracts  just 
west  of  Sixth  Ave.  N.  W.,  Mandan,  N.  Dak., 
which  was  recently  purchased  for  the  exten- 
sion of  the  switching  vards,  and  it  is  expected 
that  the  work  of  filling  in  the  bottom  lands 
and  extending  the  yards  will  be  started  as  soon 
as  the  cold  weather  breaks  up.  The  work  will 
probably  include  the  construction  of  a  new 
freight  depot.  S.  J.  Bratager,  St.  Paul,  Minn., 
is  Principal  Assistant   Chief  Engineer. 

The  project  for  the  extension  of  the  Devils 


Lake  &  .Northern  R.  K.,  Jos.  M.  Kelly,  Presi- 
dent, Devils  Lake,  N.  Dak.,  into  Canada,  has 
again  been  taken  up,  and  indications  are  that 
the  extension  will  be  built  in  the  near  future. 
I  he  plans  propose  going  north  70  miles  to  the 
Pelican  Lake  region  of  Manitoba,  connecting 
with  the  Canadian  N'orthern,  probably  at  Wa- 
wanesa. 

Ohio. 

The  Pennsylvania  R.  R.  is  reported  to  have 
acquired  land  at  E.  .5")th  St.  and  Euclid  Ave., 
Cleveland,  as  a  site  for  an  independent  pas- 
senger station,  the  erection  of  which  is  to  be- 
gin in  .^pril.  This  would  seem  to  indicate  the 
road's  intention  to  withdraw  from  the  union 
depot.  The  scheme  is  said  to  be  to  run  a  four- 
track  sjsteni  through  the  city  with  which  the 
new  station  will  tic  connected.  The  situation 
suggests  that  the  Pennsylvania  has  parted  from 
the  New  York  Central  people,  and  will  no 
longer  participate  in  the  movement  for  a  new 
union  station  in   Cleveland. 

The  County  Commissioners  at  Zenia  have 
granted  a  franchise  permitting  the  Ohio  Elec- 
tric Railway  Co.  to  enter  0.sborn  by  a  new 
route  eliminating  several  dangerous  curves. 
By  the  new  route  the  road  will  not  pass 
through  the  village,  but  will  touch  only  the 
corporation  line. 

Plans  are  reported  under  consideration  by 
Youngstown  &  Southern  Electric  Ry.  Co., 
Youngstown,  for  double  tracking  the  entire 
line  between  Youngstown  and  Lectonia. 

Work  will  be  started  this  month  on  the  new 
trackage  of  the  Norfolk  &  Western  Ry., 
throu.gh  Chillicothe.  L.  E.  Sturm  &  Co.,  Co- 
lumbus, O.,  have  the  contract  for  a  consid- 
erable part  of  this  work,  their  contract  includ- 
ing the  extension  of  the  overhead  crossing  at 
7th  St.,  the  building  of  a  new  sewer,  the  paving 
on  the  new  street,  and  walks  to  be  built  along- 
side the  track  from  7th  St.  to  Eastern  Ave. 
Oklahoma. 

Surveys  are  to  be  started  at  once,  it  is  said, 
for  a  new  interurbau  line  from  Oklahoma 
City  to  Muskogee,  a  distance  of  180  miles. 
From  the  latter  point  it  is  planned  to  extend 
the  line  to  Fort  Smith.  Routes  by  way  of 
Shawnee  and  also  by  way  of  Chandler  and 
Davenport  are  under  consideration.  The 
Muskogee  Electric  Traction  Co.,  R.  D.  Long, 
Chief  Engineer.  Muskogee,  Okla.,  is  interested. 

The  first  regular  train  was  run  over  the 
Missouri,  Oklahoma  &  Gulf,  from  Musko.gee 
to  Denison,  Tex.,  on  Dec.  5,  a  distance  of  212 
miles. 

Citizens  of  Alva,  Okla.,  according  to  advices 
from  that  place,  arc  raising  a  bonus  of  $100,000 
to  secure  the  construction  of  the  Des  Moines 
&  Santa  Fe  R.  R.  through  that  place.  The 
companv  was  chartered  several  years  ago  to 
build  eastward  from  Des  Moines,  N.  Mex., 
across  the  Southern  Kansas  and  Northern 
Oklahoma,  through  Hooker,  .Mva  to  Oklahoma 

Citv.  ,   ^,  ,  , 

The  Chamber  of  Commerce  of  Oklahoma 
City  has  formed  an  organization  of  which  C.  G. 
Jones  is  a  member,  to  provide  terminal  facili- 
ties for  the  Fort  Smith  &  Western  Ry.,  and 
such  other  roads  as  may  require  similar  provi- 
sions. The  organization  will  incorporate  a  ter- 
minal tompanv,  and  at  a  later  date  may  erect  a 
union  station.  The  first  steps,  however,  wil 
be  to  secure  suitable  grounds  for  the  terminal 
for  the  Fort  Smith  &  Western  Ry. 

Advices  from  Tulsa  state  that  grading  work 
on  the  St.  Louis,  Bartlesville  &  Pacific  Ry. 
will  probablv  be  started  by  Jan.  1.  This  road 
is  reported  to  have  floated  $7,000,000  of  bonds 
and  it  is  said  that  F.  M.  Overless,  who  has 
been  instrumental  in  promoting  the  project,  is 
now  looking  to  the  completion  of  the  plans. 

Oregon. 

About  $1,0011,000  is  to  be  spent  within  the 
next  year  in  improving  the  terminal  fac'ritics 
of  the  Southern  P.acific  &  Oregon  R.  R.  & 
Navigation  Co.,  in  Portland,  according  to  a 
reported  statement  of  J.  P.  O'Brien.  Portland. 
General  Manager  of  the  Hariman  lines  m  Ore- 
gon. .Among  the  improvements  under  con- 
sideration is  a  proposition  to  con.struct  addi- 
tional shops  in  East  Portland  at  an  aggregate 
cost  of  approximatelv  $700,000. 

The  Farmers'  Electric  Ry.  Co.,  of  Vale.  Ore., 
which      filed     its     incorporation     papers     on 


Nov.  30,  proposes  to  build  an  electric  railway 
from  Vale  to  the  mouth'of  the  Malheur  Can- 
yon, 12  miles  southwest  from  Vale.  Ultimate- 
ly tl'.is  line  will  be  constructed  to  Ontario,  16 
miles  east  of  Vale.  .\  street  car  service  for 
Vale  is  also  part  of  the  plan.  R.  D.  Dc 
.•\rmond  and  Fred  L.  Johnson,  Vale,  Ore.,  and 
G.  W.  Thomas,  Ontario.  Ore.,  are  interested. 
The  Oregon  Coast  Ry.  Co.  of  Astoria, 
Ore.,  is  reported  to  have  interested  eastern 
capitalists  who  may  finance  the  proposed  elec- 
tric railway  to  be  constructed  from  .'\storia  to 
Seaside  and  Tillamook.  A  branch  leading  up 
to  Lewis  and  Clark  Rivers  to  the  Nehalein 
Valley  is  also  proposed.  Linwood,  Haines. 
Philadelphia,  Pa.,  was  recently  in  .Astoria  in- 
vestigating the  project. 

The  Pittsburg  &  Gilmore  R.  R.  Co..  which 
recently  constructed  a  line  from  .\rmstead, 
Mont.,  to  Salmon  City.  Idaho  and  completed 
surveys  down  the  Salmon  River  toward  the 
coast,  has  opened  offices  at  Portland,  Ore. 

Advices  from  the  new  town  site  of  Meto- 
lius,  Ore.,  state  that  although  Nelson  Bros., 
contractors,  plan  to  have  the  line  constructed 
to  that  point  by  Jan.  20,  it  is  believed  that  if 
work  progresses  as  rapidly  in  the  future  as  in 
the  past,  the  line  will  reach  there  before  that 
date.  Considerable  work  is  being  done  at 
Metolius,  including  the  construction  of  a  round 
house,  turntable  and  a  yard  covering  V>  miles 
or  more. 

The  Portland  Subway  Co.,  of  Portland,  Ore., 
has  been  incorporated  with  a  capital  stock  of 
$100,000  and  proposes  to  build  a  subway  under 
the  Williamette  piver  at  Portland.  "The  in- 
corporators are  L.  Y.  Keady.  A.  K.  Bentley,  an 
attorney,  with  offices  in  the  Lumbermen's 
BIdg.,  Portland,  and  A.  E.  Hammond.  The 
latter  was  employed  to  the  preliminary  engin- 
eering for  the  subway  company. 

Surveys  have  been  made  by  George  A.  Kyle, 
until  recently  chief  engineer  of  the  Oregon 
Trunk,  for  an  extension  of  the  0-milc  railroad 
now  operating  between  Med  ford  and  Jackson- 
ville. The  route  as  surveyed  runs  from  Jack- 
sonville to  Rugh  in  the  .Xpplegate  Valley.  N.  F. 
Barnum  is  owner  of  the  road.  Grading  will 
be  started  at  once,  and  will  be  comparatively 
light. 

The  citizens  of  Newport.  Ore.,  are  making 
efforts  to  have  the  Corvallis  &  Eastern  R.  R., 
Corvallis,  Ore,  build  an  extension  around  the 
bav  to  Newport. 

Erickson  S;  Petersen  are  working  about  400 
men  on  the  Southern  Pacific  grade  at  the 
mouth  of  the  Sprague  River.  It  is  stated  that 
these  contractors  will  keep  their  camp  open 
all  winter. 

Pennsylvania. 
City  Engineer  Masterson  of  Johnstown.  Pa' 
is  now  working  on  estimates  for  the  elimi- 
nation of  grade  crossings  at  Fairfield,  Laurel 
and  Delaware  Aves.  and  Broad  St.,  in  the 
lower  end  of  the  city,  together  with  the  con- 
struction of  a  subway  for  foot  passengers,  ve- 
hicles and  trolley-  cars  at  Fairfield  .Ave.  and  at 
Broad  St..  a  stibway  for  foot  passengers  at 
Delaware  .Ave.  and  a  bridge  at  Laurel  Ave. 
.An  ordinance  providing  for  the  work  will 
probably  come  before  the  city  council  this 
month.  .According  to  this  the  Pennsylvania 
R.  R.  will  pay  a  large  share  of  the  cost  of  con- 
struction and  maintenance  of  the  bridge  and 
subwavs,  the  city,  the  Johnstown  Passenger 
Ry.  Co.  and  the  Cambria  Steel  Co.  also  com- 
ing in  for  shares  of  the  expenses  to  be  in- 
curred. 

Right  of  way  is  being  secured  for  an  ex- 
tension of  the  Black  Lick  &  Yellow  Creek 
R.  R.,  A.  W.  Lee,  President,  Clearfield,  Pa., 
from  Burns  Summit  to  Possum  Glory,  a  dis- 
tance of  four  miles.  The  extension  will  give 
two  outlets  for  the  new  coal  field  being  devel- 
oped in  that  vicinity. 

The  Midland  Railroad  of  Pennsylvania  has 
increased  its  capital  stock  from  $435,000  to 
$2,000,000  and  has  given  notice  of  the  issuance 
of  $2,000,000  bonds. 

The  Titusville  Electric  Traction  Co.,  W.  J. 
Smith,  President.  Titusville,  is  considerinc 
building  a  tvo-milc  extension.  This  would  cost 
about  $2-5,000  and  would  include  the  construc- 
tion of  a  new  bridge  over  Oil  Creek.  If  the 
extension  is  built  attempts  will  be  made  to  buy 
or  lease  from  the  Pennsylvania  R.  R.  the  old 
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line  from  the  Tryonville  station  to  Canadohta 
Lake,  which  could  be  electrified  or  used  as  a 
road  for  the  operation  of  a  gasoline  car  ser- 
vice. 

Public  meeting  of  owners  of  all  the  manu- 
facturing plants  at  Mohnton  and  vicinity  has 
been  held  at  the  Mohnton  National  Bank  to 
urge  the  Pennsylvania  R.  R.  Co.  to  extend  its 
lines  from  Reading  to  Shillington,  Mohnton, 
Adnmstown,  Ephrata  and  then  connect  with 
the  Downingtown  branch,  giving  another  con- 
nection from  Reading  to  Lancaster  and  the 
West. 

The  Philadelphia  &  Western  R.  R.  Co.,  of 
Philadelphia,  has  begun  work  at  Norristown, 
Pa.,  on  the  construction  of  the  substructure 
of  its  bridge  over  the  Schuylkill  River,  to  be 
used  in  connection  with  its  new  line  from 
Strafford  to  Norristown. 

The  city  council  of  New  Castle,  Pa.,  has 
granted  an  extension  of  six  months  to  the 
franchise  of  the  New  Castle  &  Beaver  Falls 
Street  Ry.  Co.,  in  wliich  to  commence  actual 
construction  work  on  the  proposed  line  to 
Beaver  Falls. 

The  PennsyTvania  R.  R.  has  been  granted 
the  right  to  use  certain  streets  in  Northumber- 
land, and  in  return  will  build  a  subway  on 
Water  St..  20  ft.  wide,  sidewalks  10  ft.  wide 
on  each  side.  The  subway  is  to  be  not  less 
than  13  ft.  in  the  clear  and  paved  with  vitri- 
fied brick. 

The  Philadelphia  &  Western  Ry.,  of  Phila- 
delphia, Pa.,  operating  an  electric  railway,  has 
purcliased  land  near  Strafford  for  its  proposed 
branch  line  to  connect  with  the  tracks  of  the 
Pennsylvania  at  that  point. 

Work  was  started  early  this  month  on  the 
double  tracking  of  the  Lehigh  Valley  R.  R., 
between  Hazleton  and  Delano.  The  work  will 
be  completed  in  about  six  months. 

George  W.  Beard  &  Co.,  Reading,  Pa.,  have 
been  awarded  the  contract  for  the  erection 
of  a  foundry  building  for  the  Philadelphia  & 
Reading  Ry.,  at  the  east  side  of  the  old  pat- 
tern shop  of  the  Reading  Company  at  Seventh 
and  Bingaman  Sts.,  Reading.  It  will  be  a  one- 
storv  brick  structure  with  a  slag  roof.  It  will 
be  80  ft.  in  length  and  40  ft.  wide.  A  skylight 
will  extend  the  entire  length.  Work  has  been 
started. 

Tennessee. 

Tlie  promoters  of  the  proposed  Lewisburg 
&  Nashville  Interurban  Ry.  Co.  have  made  a 
proposition  to  build  the  road  as  far  as  Cor- 
nersville,  provided  tlie  people  of  Marshall 
County  subscribe  for  $1-^0,000  of  capital  stock. 
This  is  the  project  lieing  promoted  by  the 
Tennessee  Rapid  Transit  Co.,  mentioned  in 
these  columns  last  week.  J.  L.  Parks,  Frank- 
lin, Tenn.,  is  interested. 

Mass  meeting  has  been  held  at  Franklin, 
Tenn,,  to  take  steps  looking  to  the  construc- 
tion of  the  proposed  interurban  line  from 
Franklin  to  Fayetteville  and  Shelbyville.  As 
surveyed  the  line  would  pass  through  one  of 
the  richest  sections  of  Williamson.  Bedford 
and  Lincoln  Counties. 

It  is  now  said  that  a  definite  proposition 
will  be  made  shortly  to  the  citizens  of  Ashe- 
ville,  N.'C.  for  an  extension  of  the  Knoxville, 
Sevicrville  &  Eastern  Ry.  This  extension  will 
be  part  of  the  proposed  line  from  Knoxville 
to  Charleston,  S.  C. 

Foster-Creigbtnn-Gnnid  Co.,  Nashville.  Tenn., 
has  been  awarded  the  contract  for  the  pipe 
tunnel  for  the  Memphis  Union  Station  Co., 
at  Memphis,  Tenn. ;  also  the  butterflv  train 
sheds  and  Carolina  Ave.  underpass.  The  pipe 
tunnel  will  require  something  like  2,000  yds. 
nf  concrete  and  200  tons  of  reinforcing.  The 
train  sheds  will  require  2.'iO  or  300  tons  of 
structural  steel ;  and  the  Carolina  Ave,  under- 
pass about  22.')  tons  of  structural  steel.  It  is 
expected  to  sub-let  all  grading  and  metal 
work. 

Texas. 

The  Enid,  Ochikree  &  Western  R.  R.  has 
completed  surveys  and  has  secured  the  capital 
for  the  construction  of  its  113-mile  line  from 
Dalhart  to  Ochiltree.  Tex.,  through  Hartley, 
Moore  and  Hansford  Counties.  Construction 
work  is  under  way,  the  company  doing  its  own 
work.  Geo.  M.  Perry,  Ochiltree,  Tex.,  is 
President  and  A.  E.  Wiest,  Jr..  Dalhart,  Tex., 
is  Vice  President  and  Genera!  Manager. 


Advices  from  Houston  under  date  of  Dec.  7 
state  that  the  Houston-Galveston  Interurban 
had  been  completed  from  Texas  City  Junc- 
tion to  a  point  opposite  Harrisburg  and  that 
work  is  now  practically  suspended  pending 
the  construction  of  the  bridge  over  Bray's 
bayou.  It  is  believed  that  the  interurlian  con- 
struction work  proper  will  be  completed  some 
30  days  previous  to  the  completion  of  the 
causeway.  Overhead  work  will  be  started 
within  a  short  time  and  ballastin,g  is  being 
rapidly  completed.  The  work  of  construction 
is  simple,  as  an  absolutely  level  grade  and  dry 
weather  could  have  made  possible.  This  road 
is  being  built  for  the  Stone  &  Webster  En- 
gineering Corporation,  of  Boston,  Mass. 

As  a  result  of  recent  traffic  agreements  be- 
tween the  Frisco  and  Houston  &  Texas  Cen- 
tral R.  R.,  it  is  expected  that  E.  H.  R.  Green, 
of  Terrell,  Tex.,  owner  of  the  Texas  Midland 
R.  R.,  will  find  it  necessary  to  construct  ?n 
extension  to  that  road. 

.Arrangements  have  been  made  by  the  Santa 
Fe  System,  whereby  the  cities  along  the  Pa- 
cific Coast  will  get  a  new  short  line  to  the 
Gulf  of  Mexico.  It  will  be  accomplished  by 
the  construction  of  a  cut-off  between  Texico 
on  the  Belen  Line  and  Coleman  on  the  Gulf 
line,  about  300  miles.  It  will  reduce  the  dis- 
tance between  Los  Angeles  and  Galveston  ex- 
actlv  .500  miles,  making  the  entire  distance 
1,84.5  miles. 

It  has  been  announced  by  H.  F.  Mitchell, 
Vice  President  and  General  Manager  of  the 
Chicago,  Weatherford  &  Brazos  Valley  R.  R. 
Co.,  wdiich  is  building  a  road  north  from 
Weatherford,  Tex.,  by  way  of  Bridgeport  and 
Decatur  to  Gainesville  that  a  line  would  also 
be  built  south  from  Weatherford  through 
Buckncr  and  Lipan  to  Brownwood.  J.  W. 
Pi.gg.  Weatherford,  Texas,  is  the  contractor 
for  the  work. 

The  Pecos  Valley  Southern  Ry.  has  been 
completed  from  Saragosa  to  Balmorlica  at  the 
foot  of  Davis  Mountains.  Construction  work 
further  southward  to  a  point  near  Phantom 
Lake  is  now  underway.  Surveys  are  now  to 
he  made  for  a  route  to  a  connection  with  the 
South  Pacific  at  Alpine  or  Marfa.  \y.  L.  Car- 
ville.  Dallas,  Tex.,  is  president. 

Utah. 

The  Denver  &  Rio  Grande  R.  R.  is  reported 
to  have  had  a  large  engineering  corps  in  the 
field  between  Marysvale  and  St.  George,  Lkah, 
cliecking  up  former  surveys  and  making 
changes  for  the  new  construction  south.  A 
corps  is  reported  surveying  towards  Beaver 
City,  and  it  is  said  that  construction  to  that 
point  will  be  started  upon  the  completion  of 
the  survev. 

The  Jordan  Valley  Ry.  Co.,  chartered  some 
months  ago  to  construct  a  railway  up  into 
Little  Cottonwood  Canvon  from  Sandy,  Utah, 
plans  to  have  the  work  completed  some  time 
in  the  sprinsr.  The  roadbed  will  be  graded 
and  C.5-lb.  rails  laid  standard  gase.  A  connec- 
tion will  be  made  with  the  Denver  &  Rio 
Grande  R.  R.  at  Sandy  and  Midvale.  It  is 
believed  that  the  new  mine  will  increase  the 
output  of  the  .\lta  mines  considerably. 

The  Utah  Light  &  Ry.  Co.,  Salt  Lake  City, 
LUab,  is  pl?nning  three  extensions  to  its  street 
railway  service  at  Salt  Lake  City.  These 
include  a  line  to  Halliday  and  an  extension 
of  the  East  Second  South  St,  line  to  the  site 
of  the  new  East  Side  High  School. 

The  Denver  &  Rio  Grande  R.  R.  is  having 
surveys  made  for  a  third  track  from, Soldier 
Summit  to  Tucker.  Surveys  are  also  being 
made  for  a  double  track  from  Tucker  to 
Thistle.  It  is  probable  that  construction  work 
on  both  improvements  will  be  started  early 
in  the  spring. 

Virginia. 

Residents  of  Rappahannock  County.  Va.. 
have  subscribed  $42,000  toward  l)uilding  a 
railroad  from  that  county  to  Warren  County. 
The  proposed  road,  if  built,  will  probably  cross 
Chester  Gap,  in  the  ridge. 

The  "Rivermont  Tunnel"  which  is  being  built 
for  the  Southern  Railway  Co.  through  the  city 
of  Lynchburg,  Va.,  was  completed  on  the  night 
of  Dec.  7.  This  tunnel  has  been  under  con- 
struction since  April,  1906.  The  work  was 
begun  by  Mr.  A.  E.  Elevier,  sub-contractor, 
under  W.  J.  Oliver,  of  Knoxville,  Tenn.  When 


the  excavation  in  August.  1909,  was  completed 
except  400  ft.  of  the  bench,  it  caught  fire, 
burned  out  and  fell  in  carrying  a  street  car 
track,  water  and  gas  mains  with  it.  The  top 
of  the  tunnel  being  a  mica  sand  formation,  and 
the  tunnel  double  track,  made  this  a  very  diffi- 
cult piece  of  work  to  complete.  After  the  dis- 
aster of  the  fire,  the  work  was  taken  up  by 
J.  N.  Stone  &  Co.,  in  December,  1909.  and 
driven  rapidly  and  successfully  to  completion. 
.•\n  interesting  feature  of  the  work  is  that  it 
has  been  done  without  a  mishap  of  any  kind  ,, 
and  without  killing  or  injuring  a  man.  Mr.  M 
Stone  met  with  a  great  deal  of  discouragement  "^ 
in  the  beginning  of  the  work  by  other  con- 
tractors claiming  the  tunnel  could  never  be  re- 
built on  account  of  the  material  to  be  en- 
countered, and  the  tunnel  being  so  wide ;  how- 
ever, he  began  the  work  and  pushed  it  to  com- 
pletion. The  Southern  Ry.  expects  to  be 
operating  trains  through  the  tunnel  by  Dec. 
20. 

The  Atlantic  Coast  Line  Ry.  is  said  to  be 
planning  to  erect  additional  piers  and  to  en- 
large the  present  piers  at  Pinners  Point,  Nor- 
folk,  Va. 

Washington. 

The  Tacoma  Eastern  R.  R.,  John  Bagley. 
General  Manager,  Tacoma,  Wash.,  is  securing 
right  of  way  for  its  extension  to  Toledo,  Wash. 
It  is  expected  that  grading  work  will  be  started 
as   soon  as   weather  conditions  permit. 

The  Tacoma  Railway  &  Power  Co.,  L.  H. 
Bean,  General  Manager,  Tacoma,  is  planning 
to  build  a  iy2-mile  single  track  extension  to 
Bismarck,  a  suburb  of  Tacoma.  The  work 
will  cost  about  $25,000. 

A  franchise  is  being  sought  of  the  city 
council  of  Port  Townsend  by  H.  W.  Potter, 
representing  a  monorail  system  of  railways 
planned  to  connect  Fort  Worden,  Port  Towns- 
end  and  Trondale.  He  offers  to  complete  the 
line  by  Oct.  1  if  work  is  started  by  .\pril  1. 
West  Virginia. 

Commissioners  of  Hancock  County  will  hold 
a    hearing   on    Dec.    19    at    New    Cumberland, 
W.   Va.,   on   the   application  of   the   Pittsburg,     . 
Steubenville  &  Wheeling  Ry.   Co.   for  a  fran-     I 
cbise  to  build  its  trolley  roads  in  that  county.     1 
The  company  proposes  to  build  its  line  from 
Carnegie.  Pa.,  to  Steubenville,  thence  through 
Brooke  and  Hancock  Counties.  West  Virginia, 
up  the  Ohio  River  and  touch  Chester,  W.  Va., 
and  connect  with  through  lines  now  operating 
into  Wheeling  along  the  Ohio  River,     W.  E. 
Hildebrand,  Pittsburg,  Pa.,  is  President.  ^ 

Officials  of  the  Buckhannon  &  Northern 
R.  R.  Co.  have  instituted  condemnation  pro- 
ceedings for  rights  of  way  in  Marion  County. 
It  is  said  that  but  six  suits  are  necessary  for 
the  company  to  complete  the  securing 
of  the  entire  right  of  way  between  the 
Pennsylvania  state  line  and  RivesviUe, 
Marion  County.  It  is  further  stated  that 
the  construction  of  the  road  would  be 
commenced  just  as  soon  as  the  suits  are  set- 
tled. S.  D.  Brady,  Morgantown,  W.  Va.,  is 
Chief  Engineer. 

The  Chesapeake  &  Ohio  Ry.  is  reported  to 
have  altered  its  plans  for  the  construction  of 
the  line  to  join  the  Guyandotte  valley  and 
Piney  extensions,  because  of  the  determination 
of  the  county  court  of  Logan  county  to  com- 
pel the  company  to  maintain  the  county  road, 
which  would  have  been  confiscated  by  the  orig- 
inal plan.  The  connecting  line,  according  to 
the  new  plan,  will  be  built  up  Big  Huff  Creek, 
through  the  town  of  Oceana:  up  Laurel  Fork 
of  Guyam  River,  and  thence  to  the  Piney  ex- 
tension at  Maben. 

Wisconsin. 
Work  is  being  pushed  as  rapidly  as  possible 
on  the  1.5-mile  extension  of  the  Escanaba  & 
Lake  Superior  Railroad  Co."s  15-miIe  exten- 
sion and  track  has  been  laid  about  10  miles. 
The  route  is  through  the  virgin  forest  and 
will  connect  with  the  main  line  of  the  road  at 
Ralph,  Wis.  C.  W.  Kates  is  Superintendent 
of  the  work. 

The  Badger  Electric  Railway  &  Lightmg 
Co.  has  been  granted  the  right  by  the  Town 
Board  of  Whitewater,  Wis.,  to  use  the  old 
steam  railroad  grade  through  the  bluffs.  This 
grade  was  established  in  the  '60s,  and  is  still 
in    excellent    condition,    though    it    was   never 
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used,  the  old  company  being  bought  out  by 
what's  now  the  St.  Paul  line.  As  contem- 
plated, the  road  will  run  through  Heart  Prai- 
rie, near  Millard,  through  Elkhorn  and  Spring- 
field to  Geneva.  It  is  proposed  to  construct 
the  line  in  the  summer  of  1911  and  to  operate 
it  a  year  from  now. 

The  Wisconsin  &  Southwestern  Ry.  Co.,  re- 
cently incorporated,  projects  a  150-mile  line, 
the  route  being  through  Hillsboro,  Richland 
Center,  Boscobel,  Woodman.  Hloomington, 
Betown,  Wis.,  and  Dubuque,  la.,  with  branches 
to  Lancaster  and  Shullsbur.g,  Wis.  Surveys 
have  been  made  in  part  and  the  capital  for  con- 
struction has  been  partially  secured.  The  con- 
struction contract  has  been  let  to  the  C.  E. 
Coon  Construction  Co.,  Omaha,  Neb.  Chas. 
F.  Cash.  New  Lisbon,  Wis.,  is  Chief  En- 
gineer of  the  railway,  and  W.  H.  H.  Cash, 
New  Lisbon.  Wis.,  is  President  and  General 
Manager. 

A  contract,  according  to  advices  from  Glen- 
wood  City,  Wis.,  has  been  awarded  F.  J. 
Mann.  Wauwatosa,  Wis.,  for  making  a  fill 
near  the  point  east  of  Downing,  where  the 
new  Downing-Ceylon  cut-ofF  branches  from 
the  main  track,  to  which  the  Downing  depot 
will  be  moved  as  soon  as  the  site  is  readv. 

The  Chicago.  Milwaukee  &  St.  Paul  Ry."  will 
probably  soon  send  a  representative  to  Mani- 
towoc to  consider  the  possibilities  of  con- 
structing an  extension  to  that  city. 

Canada. 

Bids  are  asked  by  R.  S.  McCormick,  Chief 
Engineer.  Manitoulin  &  North  Shore  Ry., 
Sault  Stc.  Marie,  Ont.,  until  noon  Jan.  2,  for 
the  construction  of  the  roadbed  and  structures 
of  the  following  sections  of  the  Manitoulin  & 
North  Shore  Ry. :  Crean  Hill,  mile  22.7  west 
of  Sudbury,  to  connection  with  present  line  at 
Espanola :    Espanola,    south    to   a   point   at   or 


near  Mile  01.  Plans,  prolilcs  and  specifica- 
tions may  be  seen  at  the  office  of  the  Chief  En- 
gineer, Sault  Ste.  Marie,  Ont. 

The  Niagara  Falls.  Dunnvillc  &  Welland 
Electric  Ry.  Co.  has  applied  to  the  Stamford 
Township  Council  for  a  right  of  way  through 
that  section.  This  company  projects  a  line  to 
run  from  Niagara  Falls  to  Welland,  and  on 
to  Dunnville.  The  road  will  extend  from  the 
Queen  Victoria  Park  to  Drummondville,  out 
Lundy's  Lane  to  a  point  near  Allenburg, 
thence-  south  to  I'ort  Robinson  and  on  to 
Welland.  From  Welland  it  will  run  south  to 
the  Air  Line  Junction  and  then  due  west  along 
the  Forks  Road  to  Dunnville.  It  is  planned  to 
extend  the  line  to  Port  Dover  at  a  later  date. 
Between  Welland  and  Dunnville  the  road  will 
run  over  the  highways  for  the  most  part,  but 
between  Welland  and  Niagara  Falls  it  will 
have  a  private  rjght  of  way  the  greater  part 
of  the  distance.  It  will  be  for  both  passenger 
and  freight  and  mail  and  express  service.  A 
local  service  will  also  be  put  on  between  Wel- 
land and  Niagara  Falls  with  an  hour  schedule. 
The  road  will  bridge  the  Welland  River  and 
the  Welland  Canal  at  Port  Robinson.  The 
cost  is  estimated  at  about  $1,000,000.  F.  R. 
Lawlor,  Dunnville.  Ont.,  is  President,  and 
F.  E.  Misner,  Welland,  Ont.,  is  Secretary. 

Application  is  to  be  made  at  the  present 
session  of  parliament  for  a  charter  for  a  rail- 
way, as  follows :  Main  line — From  Lloyd- 
niinster.  Sask.,  via  St.  Paul,  de  Metis  and  Lac 
la-Biche,  to  -near  Fort  McMurray,  near  the 
junction  of  the  Clearwater  and  .\thabasca 
Rivers.  Branches — (a)  From  a  point  on  the 
main  line  south  of  the  Saskatchewan  River, 
westerly  to  near  Bruderheim  and  onward  to 
Edmonton:  (b)  from  Lloydminstcr  southerly 
via  Medicine  Hat  to  near  the  MilkRiverCross- 
ing  of  the  international  boundary:    (c)    from 


Lloydniinster  or  n  point  on  (b)  southwesterly 
via  Buffalo  Lake  to  near  Black  Falls  and  Red 
Deer.  Alta. ;  (d)  from  Lloydminstcr  or  a  point 
on  (b)  southwesterly  near  Manitou  Lake  near 
Scott  to  Saskatoon:  (e)  from  Lloydminstcr  or 
a  point  on  tlie  main  line  northerly  via  Cold 
Lake  to  Lac  la-Loche  and  the  headwaters  of 
the  Clearwater  River:  (f)  from  Lloydniinster 
via  Elbow,  near  Fort  Pitt  via  Dure  Lac  ami 
Lac-la-Rouge  to  Hudson  Bay  or  a  point  on  the 
Hudson  Bay  Ry.  The  name  of  the  company 
which  is  to  apply  for  the  charter  has  not  been 
given  out.  The  solicitors  for  the  applicants 
are  H.  R.  Hall  and  H.  C.  Lisle,  of  Ottawa. 

The  Canadian  Government  now  has  already 
in  hand  or  in  view  over  $23.ofM),(MXI,  from  west- 
ern land  sales  to  be  devoted  to  the  construc- 
tion of  the  Hudson  Bay  Ry.  Under  the  legis- 
lation of  1008  respecting  the  disposal  of  west- 
ern lands  for  pre-empted  homesteads,  and  the 
finding  of  purchase  moiu-v  fur  the  defnviiig 
of  the  cost  of  the  Hudson  Bay  Ry.,  16.."?7.j,000 
acres  havq  already  been  sold,  either  as  pur- 
chased homesteads  or  pre-emptions.  The  pay- 
ments received  on  purchased  homesteads  now 
total  $627,000,  and  payments  received  on  pre- 
emptions total  $(i(;7,000.  The  amount  still  to 
be  paid  on  the  purchased  homesteads  is  $1,100,- 
•317,  and  on  the  pre-emptions,  $21,678,717. 

Mexico. 

Bids  will  be  received  until  Dec.  1.5  by  H,  M. 
Taylor,  Director  of  Construction,  National 
Railways  of  Mexico.  Buenavista  Station, 
Mexico  City.  Mcx.,  for  clearing,  grading  and 
masonry  on  S2  kilometers  of  change  of  line 
near  Ortiz,  State  of  Chihuahua.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$20,000  payable  to  the  Ferrocarriles  Nacionales 
de  Mexico,  Plans,  profiles  and  specifications 
may  be  seen  at  the  office  of  the  Director  of 
Construction. 


[drainage,  irrigation,  levees  and  canals 


Colorado. 

Stockholders  of  the  Larimer  and  Weld  Divi- 
sion of  the  Windsor  Reservoir  Co.  held  a 
meeting  Dec.  10  to  consider  the  purchase  of 
No.  8  reservoir,  northwest, of  Eaton. 

The  Sedgwick  Irrigation  District  will  on 
Dec.  27  sell  $670,000  of  bonds  of  the  district. 
Bids  for  the  bonds  will  be  received  until  10 
a.  m.  Dec.  27,  by  S.  H.  Carlson,  Secretary, 
Julesburg,  Colo. 

The  Old  Fort  Reservoir  &  Irrigation  Co.  is 
planning  an  extensive  irrigation  development. 
The  object  sought  is  to  develop  storage  capacity 
in  the  bed  of  the  South  Platte  River,  1%  miles 
west  of  Fort  Morgan,  to  approximately  110,- 
000  acre-feet,  by  the  building  of  a  dam  with  a 
possible  height  of  6-5  ft.  which  would  back 
water  up  the  river  about  12  miles.  The  water 
is  to  be  used  for  the  irrigation  of  lands  in 
Phillips  or  Sedgwick  counties  in  the  eastern 
part  of  the  state,  and  is  to  be  conveyed  thereto 
by  means  of  a  canal  to  have  a  capacity  of 
about  600  sec.  ft.  and  a  total  length  of  apnroxi- 
mately  117  miles.  Secondary  storage  has  also 
been  found  along  the  line  of  the  canal  which 
can  be  developed  to  20.000  acre-feet,  making  a 
total  storage  capacity  of  130.ii00  acre- feet.  It 
is  contemplated  to  water  approximately  100,- 
000  acres  of  land.  Preliminary  surveys  have 
been  in  progress  since  early  in  the  year  on  the 
reservoir  sites  and  canal  line,  and  borings  have 
been  made  at  the  proposed  site  of  the  dam  in 
the  river,  disclosing  a  suitable  foundation  for 
such  a  structure.  A  permanent  survey  of  the 
reservoir  in  the  river  is  now  under  way,  after 
which  preliminary  plans  and  estimates  for  the 
dam  will  be  made  up.  The  cost  of  the  entire 
system  will  probably  run  between  $2,.500,000 
and  $3,000,000.  H.  R.  Oliver.  Times  Bldg., 
Fort  Morgan,  Colo.,  is  Chief  Engineer  of  the 
company. 

Indiana. 

•J«Bids  will  be  received  until  11  a.  m.,  Dec. 
24.  by  Superintendent  of  Construction  of 
Scott  County  at  Scottsburg,  Ind.,  for  the  con- 


struction of  a  ditch.     Allen  Maggard  is  Super- 
intendent of  Construction. 

Kentucky. 

.Advices  from  Hickman,  Ky.,  under  date  of 
Dec.  8.  state  that  the  Levee  Board  of  that  city 
was  taking  bids  for  the  construction  of  a  lovee 
to  protect  the  western  part  of  the  town.  Over 
$10,000  has  been  suhscrilied  for  the  levee. 

Louisiana 

The  Second  Drainage  District  of  Pointe 
Coupee,  La.,  is  reported  to  be  considering  ex- 
tending the  drainage  canal  to  Lake  Bayou. 
The  board  is  said  to  have  on  hand  about 
$20,000  of  bonds  or  that  amount  which  it  can 
issue  and  also  $l.j.000  in  cash  money.  With 
that  amount  of  money  the  board  would  be 
able  to  extend  the  drainage  to  Lake  Bayou 
and  have  money  enough  left  to  cut  the  piece 
of  land  separating  Bayou  Lettsworth  from 
Crooked  Bayou  and  to  cut  Simms  Canal  con- 
necting Crooked  Bayou  with  Morcau.  To  do 
this  work  it  will  be  necessary  for  the  board 
to  get  a  small  land  dredge  to  make  these  two 
land  cuts.  .A  proposition  to  do  the  work  has 
been  made  by  Contractor  Labarre.  The  Com- 
missioners of  the  Second  Drainage  District  of 
Pointe  Coupee  are  as  follows :  H.  P.  Phillips, 
President :  O.  Lacour.  George  Mercier,  George 
Murphy  and  E.  A.  Fisher, 

New   Mexico. 

The  Camficld  Development  Co.,  31-t  Cen- 
tury Bldg.,  Denver,  Colo.,  has  just  awarded 
the  contract  for  the  building  of  the  reservoir 
dam  in  connection  with  the  Las  Vegas  Irriga- 
tion Project  in  New  Mexico.  The  construc- 
tion of  this  dam  will  require  about  one  -.ear's 
time.  No  further  contracts  will  be  let  until 
next  spring,  the  remaining  work  requiring 
much  less  time  for  construction  than  the  dam. 

New  York. 

Larkin  &  Sangster.  Lockport,  N.  Y..  have 
placed  two  70-in.  steam  shovels  at  work  on 
their  barge  canal  contract  at  Lockport,  and  it 


is  probable  that  the  tunnel  around  the  locks 
in  the  city  will  be  completed  this  winter.  The 
contractors  are  now  demolishing  the  locks. 
The  masonry  is  being  blasted. 

J.  W.  Cooper,  of  Cleveland,  has  been 
awarded  a  sub-contract  by  the  Ludington  Con- 
tracting Co..  for  work  on  the  Barge  Canal 
in  Albion.  N.  Y.  The  sub-contract  covers  the 
work  from  the  west  village  line  east  to  Tan- 
ners Bridge.  Work  on  it  is  to  be  started  about 
Dec.  15. 

The  State  Water  Supply  Commission.  AK- 
bany,  N.  Y.,  has  made  plans  for  the  erection 
by  the  state  of  a  third  storage  reservoir.  The 
cost  is  estimated  at  $4,-588,000.  The  other  two 
dams  are  planned  by  the  State  Barge  Canal 
Board,  .Mbany.  The  Water  Supply  Commis- 
sion's dam  will  be  built  on  the  Genesee  River 
above  the  falls  fn  that  river,  and  will  create 
a  lake  15  miles  long,  extending  from  Port- 
age up  the  bed  of  the  river  so  as  to  cover  por- 
tions of  Wyoming,  Livingston  and  Alleghenv 
counties.  It  will  store  18.000.000  cu.  ft.  o'f 
water,  and  its  area,  when  filled,  will  be  13^2 
square  miles  The  barge  canal  dams  are  be- 
ing built  at  Delta  and  Hinckley,  in  Oneida 
county,  and  are  to  be  feeders  for  the  enlarged 
canal.  The  Delta  reservoir  will  have  an  area 
of  4  1-3  square  miles  and  the  Hinckley  reser- 
voir of  4.46  square  miles.  The  capacity  of  the 
former  will  be  2.7.50,000,000  cu  ft.,  and  the 
latter  3,44.5,000.000  cu.  ft.  The  cost  of  the  pro- 
posed Genesee  dam  is  to  be  borne  by  the  coun- 
ties of  Monroe.  Wyoming  and  Livingston,  the 
city  of  Rochester,  the  villages  and  the  individ- 
ual property  owners  in  the  improved  district  in 
proportion  to  the  benefits  each  will  receive. 
The  new  reservoir,  besides  preventing  an  an- 
nual loss  of  propertv  will  conserve  about  .30,- 
000  H.  P.  which  will'  be  sold  for  the  benefit  of 
the  state. 

Ohio. 

4»Bids  will  be  received  at  10  a.  m.,  December 
20,  at  the  door  of  the  Franklin  Count\'  Court 
House,  Columbus,  O.,  for  the  construction  of 


Items  marked  thus  •!•  indicate  work  now  open  for  bids. 
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the  Leap  County  Ditch,  located  about  4  miles 
northwest  of  Hilliard  in  Brown  township.  The 
work  includes  173  cu.  yds.  excavation  and 
backfill,  including  the  hauling  and  laying  of 
the  following  tile  or  sewer  pipe  and  sewer  pipe 
connections:  2,584  lin.  ft.  24-in.  (2d  class) 
sewer  pipe.  14  pieces  24-in.  x  8-in.  Y  brandies. 
The  following  2d  class  sewer  pipe  furnished  f. 
o.  b.  cars  at  Hilliard,  Ohio,  on  P.,  C,  C.  &  St. 
L.  Ry.  2,584  lin.  ft.^  24-in.  (2d  class)  sewer 
pipe.  14  pieces  24-in.  x  8-in.'  Y  branches. 
The  work  must  be  done  in  accordance  with  the 
specifications  and  profile  on  file  in  the  office 
of  Hugh  K.  Lindsey,  County  Surveyor,  Frank- 
lin county,  Ohio.  The  furnishing  and  deliv- 
ering of  the  sewer  pipe  and  Y  branch  connec- 
tions f.  o.  b.  cars  Hilliard  will  be  sold  separ- 
ately from  the  work  of  excavation  and  hauling 
and  laying  of  same. 

County  Engineer  Swisher,  of  Urbana,  O.,  has 
submitted  his  report  to  the  County  Commis- 
sioners at  Urbana  on  the  proposed  improve- 
ment of  Mad  River  north  of  the  Pan  Handle 
bridge,  near  Westville.  The  total  estimated 
cost  is  $61,.580.  The  total  excavation  is  670,- 
890  cu.  yds.,  at  an  estimated  cost  of  0  cts  a 
yard.  It  is  proposed  to  be.gin  the  improvement 
at  the  Pin  mill  road  southwest  of  West  Lib- 
•erty,  where  the  channel  will  be  18  ft.  wide  on 
the  bottom.  The  width  increases  from  station 
to  station  down  the  river  until  it  is  2fi  ft.  wide 
on  the  bottom  at  the  railroad  bridge  where  it 
will  join  the  other  improvement,  being  at  that 
point  of  the  same  width.  The  average  depth 
below  the  surface  will  be  0  ft.  The  deepest 
cut  is  16  ft.,  while  in  some  places  it  is  only 
4  ft.  A  right  of  way  of  200  ft.  is  required. 
Six  bridges  will  have  to  be  removed  and  re- 
placed, which  is  estimated  at  $200  each,  adding 
$1,200  to  the  cost. 

Daniel  E.  Weage,  Coldwater,  Mich.,  has  been 
awarded  a  contract  by  the  Commissioners  of 
Clark  County  at  Urbana,  for  dredging  Mad 
River  for  a  distance  of  1%  miles.  The  con- 
tract price  was :  Clearing  and  .grubbing,  $2.50 ; 
excavating,  9.07  cts  per  cu.  yd. :  total,  $7,4(U. 
The  work  is  to  be  completed  hv  March  15. 
19n. 

Oklahoma. 

R.  H.  and  G.  A.  McWilliams.  30  Jackson 
Blvd..  Chicago.  III.,  have  been  awarded  the 
contract  for  constructing  draina,ge  ditches  for 
the  Little  River  Drainage  District  in  the  south 


end  of  Shawnee  County.  Their  price  was  as 
follows:  11  cts.  per  yd.  for  2-dredge  work  and 
9.9  cts.  per  yard  for  l-dredge  work  in  bonds, 
or  9.8  cts.  per  yd.  for  2-dredge  work  and  8.7 
cts.  per  yd.  for  l-dredge  work,  for  cash.  All 
liids  for  construction  of  bridges  across  the 
ditch  were  rejected.  The  Little  River  drainage 
ditch  will  reclaim  18,000  acres  of  the  county. 
J.  A.  Fox,  Norman,  Okla.,  Commissioner  of 
Cleveland  (Tounty  is  formulating  a  plan  to 
straighten  Little  River  through  to  Pottawato- 
mie County. 

Memphis  and  Vicinity. 

(regular  correspondence.) 

The  Memphis  LTnion  Station  Co.  has  award- 
ed contract  to  Foster,  Creighton  &  Gould,  of 
Nashville,  Tenn.,  for  the  construction  of  a 
reinforced  concrete  underpass  and  pipe  tunnel 
for  the  new  Union  station  being  constructed  in 
this  city.  The  contract  is  a  lar.ge  one,  and  the 
interest  in  the  letting  was  very  keen.  Resi- 
dent Engineer  .Shultz  states  that  the  work  will 
be  begun  at  once,  and  will  be  hurried  through 
to  a  rapid  completion. 

R.  L.  Leonard,  of  Memphis,  has  been  award- 
ed a  contract  by  the  Brazos  County  Improve- 
ment District  No.  1,  for  the  construction  of 
178,000  yds.  of  levee  work  in  Brazos  County, 
Texas.  The  price  bid  was  13^4  cts.  per  cu. 
yd.  Bob  has  already  sub-let  a  portion  of  the 
work  to  A.  D.  Montgomery,  and  states  that 
he  will  have  the  entire  contract  covered  within 
a  remarkably  short  time.  Payment  for  the 
work  will  be  made  in  cash. 

A  survey  of  the  Jackson  &  Dyersburg  Ry. 
has  been  practically  completed,  and  the  officials 
of  the  road  state  that  they  will  advertise  for 
bids  for  its  construction  within  the  very  near 
future. 

Capt.  E.  C.  ToUinger,  U.  S.  A.,  was  a  visitor 
in  the  city  last  week.  Capt.  Tollin.ger  is  in 
charge  of  the  Government  levee  work  in  Miss- 
issippi, and  he  seems  well  pleased  with  the 
progress  which  the  forces  in  his  district  are 
making.  The  Captain  is  a  great  admirer  of 
Memphis  and  her  enterprises,  and  always  de- 
lights in  a  visit  to  this  town. 

G.  C.  Weathers  has  just  bought  a  Browning 
drag  line  machine,  which  he  will  use  on  his 
contract  with  Roach  &  .Sfansell,  in  the  Lower 
St.  Francis  District.  George  will  load  the 
dirt  into  wagons  from  the  machine,  and  haul 


the  dirt  to  the  embankment.  The  Browning 
machine  is  equipped  with  a  fifty-foot  boom, 
which  George  considers  best  for  the  sort  of 
work  he  is  going  to  do  with  his  machine. 

O.  E.  Gamill  has  finished  his  levee  work  in 
Texas. 

A  prominent  official  of  the  Cotton  Belt  Ry. 
states  that  there  is  no  truth  in  the  report  that 
his  road  will  make  any  extensive  improve- 
ments in  or  about  Memphis.  This  official 
points  out  the  fact  that  his  road  owns  no 
property  in  this  city,  nor  does  it  even  enter 
Memphis  over  its  own  rails,  and  states,  there- 
fore, that  it  is  not  logical  to  assume  that  it 
would  be  interested  in  making  any  extensive 
improvements  here. 

Despite  a  denial  of  the  report  that  the  Rock 
Island,  I.  C.  and  Frisco  had  perfected  an 
agreement  whereby  they  would  build  a  costly 
L'nion  station  in  this  city,  one  high  up  in  one 
of  the  roads  concerned  states  that  it  will  not 
be  long  before  such  a  station  is  a  certainty. 

J.  W.  Brownell  &  Co.  were  awarded  the 
contract  by  the  city  of  Memphis  for  laying 
approximately  1,500  lin.  ft.  of  sewer  pipe,  and 
the  construction  of  various  culvert  work  in  this 
city.  The  contract  price  was  $5,234,  and  work 
will  be  begun  as  soon  as  the  signatures  are 
attached  to  the  contract. 

Texas. 

.Advices  from  Galveston  state  that  a  third 
drainage  district,  embracing  something  like  21,- 
000  acres,  to  take  in  all  the  land  between  Vir- 
ginia Point  on  the  south  and  drainage  district 
No.  2  on  the  west,  Dickinson  bayou  on  the 
north  and  Galveston  bay  on  the  east  is  pro- 
posed. It  is  stated  that  about  $50,000  will  be 
required  for  the  work,  natural  drainage  facili- 
ties bein,g  ofifered  by  Dickinson  and  Highland 
bayous,  Moses  Jones  and  Swan  lakes  and  by 
Galveston  hay.  Laterals  and  drainage  will  be 
necessary  and  by  the  building  of  such  a  large 
amount  of  valuable  acreage  will  be  made  pos- 
sible. 

Mexico. 

Francisco  Rodriguez  has  applied  to  the  De- 
partment of  Fomento.  City  of  Mexico,  for  the 
concession  to  use  500  liters  of  water  per  sec- 
ond from  the  San  Juan  Viejo  River  in  the 
state  of  Michoacan.  The  water  is  to  be  used 
for  irrigation  purposes. 


BUILDINGS.  DOCKS,   DREDGING,   SUPPLIES.  ETC. 


California. 

.J«Bids  will  be  received  from  10  to  11  a.  m., 
December  28,  bv  Board  of  Public  Works,  Oak- 
land, Cal.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  two-story  frame  fire 
engine  house  oh  the  north  side  of  Ninetv- 
Third  Ave.  near  East  Fourteenth  St.,  Elm- 
hurst  for  the  Fire  Department.  James  W. 
Nelson 'is  Secretary. 

.J«Bids  will  be  received  until  noon,  Dec.  31, 
by  Brig.  Gen.  Charles  E.  L.  B.  Davis,  U.  .S. 
Engineer,  726  Chronicle  Bldg..  San  Francisco, 
Cal..  for  dredging  in  Redwood  Creek,  Cal. 

The  IndustriaL  Commission,  of  Richmond, 
Cal.,  has  appointed  a  committee  to  look  into 
the  advisability  of  issuing  harbor  improvement 
bonds.  A  report,  after  an  investi.gation,  is 
held,  will  be  made  at  a  meeting  of  the  commis- 
sion this  month. 

District  of  Columbia. 

.J«Bids  will  be  received  until  2  p.  m.,  Dec. 
15,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  the  construc- 
tion of  a  branch  library  at  Takoma  Park,  D. 
C.  G.  F.  Bowerman  is  Commissioner  for 
constructing   building. 

4«Bids  will  be  received  until  noon,  Feb.  6, 
by  Beekman  Winthrop,  Secy.,  Navy  Depart- 
ment, Washington,  D.  C,  for  constructing  by 
contract  four  submarine  torpedo  boats  Nos. 
32  to  35.  A  circular  defining  the  chief  char- 
acteristics of  said  vessels  is  now  ready  for 
distribution  among  prospective  bidders. 


.J«Bids  will  be  received  until  2  p.  m.,  Dec. 
IW.  by  J.  .A.  Holmes,  Purchasing  Agent,  Post 
Office  Department,  Washington,  D.  C.,  for  the 
furnishing  of  20  sets  of  2-in.  anti-friction 
castors   for  truck  baskets  or  warehouse   cars. 

•|«Bids  will  be  received  until  11  a.  m.,  Dec. 
30,  by  Capt.  .H.  L.  Pettus,  Quartermaster, 
Washington,  D.  C,  for  constructing  a  brick 
addition  to  superintendent's  lodge  at  the  Ral- 
eigh.  N.   C,   National   Cemetery. 

.J«Bids  will  be  received  until  11  a.  m.,  Dec. 
.30,  by  H.  L.  Pettus,  Quartermaster.  U.  S. 
.■Vrniy.  Washington,  D.  C..  for  furnishing  302 
pieces  white  pine  culls,  1,594  ft.  do.;  32  pieces 
tongued  and  grooved  and  860  ft.  white  pine 
culls. 

•{•Bids  will  be  received  by  Capt.  F.  C. 
Boggs,  General  Purchasing  Officer.  Isthmian 
Canal  Commission,  Washington,  D.  C,  at 
10:30  a.  m.,  Dec.  27,  for  furnishing  by  steam- 
er, free  of  all  charges  on  dock  at  either  Colon 
(.Atlantic  Port),  or  Port  of  Aeon  (Balboa, 
Canal  Zone)  (Pacific  Port),  Isthmus  of  Pan- 
ama, lumber  and  mechanical  bond  steel  rods. 

Bids  as  follows  were  received  Dec.  3  by 
the  Bureau  of  Yards  and  Docks,  Navy  De- 
.  partmcnt,  Washington,  D.  C,  for  dry  dock 
pumping  equipments  at  the  U.  .S.  Navy  Yard, 
Pugct  Sound,  and  the  naval  station. 
Pearl  _  Harbor,  Hawai,  (1)  standing  for 
complete  pumping  equipments,  in  accordance 
with  plans  and  specifications,  (2)  for  the 
work  complete,  with  such  modifications  of 
methods  and  details  as  bidders  desire.     Cam- 


den Iron  Works,  Camden,  N.  J.,  (1),  $310,-500 
Westinghouse  equipment,  $.331,700  General 
Electric  equipment:  (2)  $.305,000 Westinghouse 
equipment.  $.321,700  General  Electric  equip- 
ment. Alberger  Pump  Co.,  New  York,  N.  Y.. 
(1),  $.323,4.)4.'  D'Olier  Engineering  Co.,  Phila- 
delphia, Pa.,  (1),  $.347,645.  Chas.  C.  Moore 
&  Co..  San  Francisco.  Cal.,  (1)  $378,643  or 
$.384,0.37.  AUis-Chalmers  Co.,  Milwaukee, 
Wis.,  (1)  $366,888,  $.366,288;  (2)  $.357,038, 
$.356,388.  Henry  Worfhington,  New  York, 
N.  Y.,  (1)  $3.53,357,  $338,888:  (2)  $.335,976, 
$327,142. 

Florida. 

^Bids  will  be  received  until  noon,  Jan.  5, 
by  George  R.  Spaulding,  U.  S.  Engineer, 
Jacksonville,  Fla.,  for  dredging  in  Sarasto 
Bpy.  Fla. 

4«Bids  will  be  received  until  noon.  Dec.  28. 
by  Capt.  George  R.  Spalding,  U.  S.  Engineer. 
Jacksonville.  Fla.,  for  removal  of  wreck 
Magic  City  in   St.  John's  River.  Fla. 

Georgia. 

4«Bids  will  be  received  until  11:45  p.  m.. 
Dec.  19,  by  Lieut.  L.  C.  Brinton,  Jr.,  Quarter- 
master, Fort  Screven,  Ga..  for  furnishing  the 
necessary  labor  and-  material  for  the  con- 
struction of  an  extension  to  the  present 
wharf  at  Fort  Screven. 

Wilkinson  Machine  Co.,  Savannah.  Ga.,  has 
been  awarded  the  contract  by  Lieut.  L.  C.  Brin- 
ton, Jr.,  Quartermaster,  Fort  Screven,  Ga.,  for 
piitting   one   Russian   iron   jacket   on   a  40-hp. 


Items  marked  thus  ^  indicate  work  now  open  for  bids. 
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Beggs  stationary  boiler,  lag  and  jacket  1-10  in., 
Worthington  duplex  steam  pump  and  scaling 
and  painting  smokestack  for  $170.  Bids  were 
opened  December  1. 

Illinois. 

•J»Bids  will  be  received  until  11  a.  m.,  De- 
cember 22,  by  Board  of  Public  Works,'  Chi- 
cago, 111.,  for  furnishing  labor  and  material 
for  the  installation  of  a  steam  heating  system 
in  the  Fire  Department  building  at  East  93d 
St.  near  South  Chicago  Ave.  A  certified  check 
for  $150,  payable  to  B.  J.  Mullanev,  Commis- 
sioner of  Public  Works,  must  be  filed  with 
each  hid. 

Indiana. 

•{•Bids  will  be  received  until  10  a  m.,  De- 
cember 21,  by  Board  of  Public  Works,  In- 
dianapolis, Ind.,  for  the  painting  of  Tomlinson 
Hall. 

•{•Bids  will  be  received  until  10  a.  m.,  De- 
cember 17,  by  Commissioners  of  Wells  County 
at  Bluffton,  Ind.,  for  the  supplies  for  all 
county  offices  such  as  books,  tablets,  stationery 
pencils,  etc.  O.  D.  Garret  is  Auditor  of  Wells 
County. 

^•Bids  will  be  received  until  10  a,  m.,  Dec. 

19,  by  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  under  Schedule  57G,  mis- 
celaneous  supplies. 

•{•Bids  w-ill  be  received  until  10  a.  m.,  Dec. 
23.  by  Depot  Quartermaster,  Jeffcrsonville. 
Ind.,  for  furnishing  under  Schedule  No.  577, 
f.  o.  b..  Jeffcrsonville  Depot,  Ind.,  a  quantity 
of  lumber. 

Kansas. 

•{•Bids   will  be  received  until  2  p.   m.,   Dec. 

20.  by  Constructing  Quartermaster,  U.  S. 
Military  Prison,  Fort  Leavenworth,  Kan.,  for 
furnishing  and  delivering  f.  o.  b.  cars  at  Nor- 
moyle  Junction  (north  of  Fort  Leavenworth 
station  on  Missouri  Pacific  Ry.")  10,000  bar- 
rels  of    Portland   cement. 

•{•Bids  will  be  received  until  Dec.  22.  by 
Capt.  R.  B,  Powers,  Quartermaster.  Fort 
Riley,  Kan.,  for  furnishing  45,000  ft.  oak 
bridge  plank.  2.000  ft.  yellow  pine  and  2,500 
lbs.  of  wire  nails. 

The  Vulcan  Iron  M'orks  submitted  the  low- 
est bid  to  Capt.  J.  E.  Normoyle,  Constructing 
Quartermaster,  Fort  Leavensworth,  I^an.,  for 
furnishing  and  delivering  f.  o.  b.  terminal  rail- 
road. Fort  Leavensworth,  one  40  to  45  ton 
standard  gauge  locomotive,  two  standard 
gauge  air  brakes  and  air  dump  cars,  and  two 
standard  .gauge  flat  cars  Bids  were  opened 
Dec.  5. 

Louisiana. 

•^Bids  will  be  received  until  10  a.  m.,  Jan. 
16.  by  Favrot  &  Livaudais,  Ltd..  Architects. 
R39  Gravier  St.,  New  Orleans,  La.,  for  the 
erection  and  completion  of  a  two  storv  and 
basement  fireproof  court  house  at  '  Lake 
Charles,  La.,  for  the  Parish  of  Calcasieu. 
_  The  government  steamer  Hvacinth  has  ar- 
rived at  New  Iberia.  La.,  with' all  preliminary 
machmery  for  work  on  the  locks  for  Bayou 
Teche.  The  locks  are  to  be  located  in  the 
hanks  of  the  bayou  entirely  out  of  the  chan- 
nel. Extensive  excavations  will  have  to  be 
made  for  the  lock  foundation  considerably  be- 
low the  present  bed  of  the  stream,  as  well  as 
below  the  proposed  depth  after  deepening.  The 
original  plans  called  for  a  6-ft.  channel  over 
the  lock  sills.  As  the  Teche  is  to  carry  a  9-ft. 
channel  below  the  locks,  and  in  consequence 
of  the  raising  of  the  water  above  the  locks  so 
as  to  give  a  6-ft.  channel  to  Arnaudville.  there 
will  be  a  10-ft.  channel  for  considerable  dis- 
tance above  the  locks,  which  are  to  be  located 
at  Keystone  plantation,  four  miles  below  St. 
Martinville,  where  the  Spanish  Lake  outlet 
flows  into  the  Teche.  The  work  will  be  done 
by  day  labor,  under  the  direction  of  J.  L. 
Dickey  of  the  U.  S.  Engineers'  Office,  New- 
Orleans,  La. 

Maine. 

•{•Bids  will  be  received  until  3  p.  m.,  Jan. 
16,_  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  _D. 
C,  for  the  extension,  remodeling,  etc.,  in- 
cluding plumbing,  gas  piping,  heating  appar- 
atus, and  electric  conduits  and  wiring  system 


of  the  United  States  Post  Office  and  Custom 
House  at  Bath,  Me. 

Michigan. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
19,  by  Fire  Commission,  George  W.  Stock- 
well,  Secy.,  for  furnishing  the  Detroit,  Mich., 
Fire  Department  with  one  auto  fire  engine 
capable  of  delivering  at  least  700  gals,  of 
water  per  minute  from  suction  having  10  ft. 
lift.  Bids  will  be  received  with  or  without 
chemical  tank  having  capacity  of  30  gals,  and 
reel  holding  250  ft.  of  four  ply  chemical  hose. 

The  contract  for  the  concrete  piles  and 
foundations  for  a  Iniilding  for  the  Buhl  Malle- 
able Co.,  Detroit,  Mich.,  has  been  awarded  to 
the  Raymond  Concrete  Pile  Co.  of  New  York 
and  Chicago  :  Smith,  Ilinchman  &  Grylls,  De- 
troit, architects  and   engineers. 

Minnesota. 

The  United  States  Steel  Corporation  is  re- 
ported to  have  made  an  appropriation  for  re- 
building Dock  No.  1  at  Two  Harbors.  The 
dock  is  of  wood  and  is  to  be  rebuilt  of  steel. 

Missouri. 

•{•Bids  will  be  received  until  noon,  Jan.  5, 
by  E.  H.  Schulz,  Maj.  U.  S.  Engineer,  Kansas 
City,  Mo.,  for  construction  of  about  13,000  ft. 
standard  revetment  on  Missouri  River  about 
6  miles   below   Kansas   City. 

Nebraska. 

4*Bids  will  be  rec-ived  until  11  a.  m.,  Dec. 
30.  by  Capt.  W.  L.  Clarke,  Constructing 
Quartermaster.  Fort  Omaha,  Neb.,  for  the 
construction  of  a  .garbage  crematory  at  the 
fort. 

New  Hampshire. 

^Bids  will  be  received  until  11  a.  m.,  Jan. 
7.  by  R.  C.  HoUyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  furnishing  and  installing  one 
electric  motor  driven  capstan  at  the  navy 
yard,  Portsmouth.  N.  H. 

New  Jersey. 

4*Bids  will  be  received  until  2  p.  m.,  Decem- 
ber 29.  by  New  Jersey  State  Armory  Commis- 
sion, State  House,  Trenton,  N.  J.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  complete  erection  of  an  armory  at  Eliza- 
beth, N.  J.  Dennis  F.  Collins  is  Brigadier- 
General. 

^Bids  will  be  received  until  noon,  Dec.  2R, 
by  Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 
mington. Del.,  for  removing  the  wreck  of 
Steamer  Brazoria,  Iving  sunk  in  Absecon  In- 
let.  N.  J. 

B.  H.  Brooks  &  Co.,  50  Church  St.,  New 
York  Citv,  has  been  awarded  the  contract  at 
$11,103  by  the  city  of  Elizabeth,  N.  J.,  for  the 
completion  of  the  city  recreation  pier  located 
on  Staten  Island  Sound  at  Elizabethport.  The 
work,  which  consists  in  putting  a  superstruc- 
ture on  the  pier,  will  be  commenced  as  soon 
as  possible.  The  contract  calls  for  the  job  to 
be  finished  next  spring. 

The  following  bids  were  received  Dec.  1  by 
Maj.  R.  R.  Raymond,  U.  S.  Engineer,  Wil- 
mington, Del.,  for  dredging  in  Salem  River, 
New  Jersev :  River  &  Harbor  Improvement 
Co.,  Philadelphia,  Pa..  19.4  cts.  per  cu.  yd.: 
American  Dredging  Co.,  Philadelphia,  Pa., 
21.5  cts.  per  cu.'yd! ;  The  Rickards  Dredging 
Co..  Philadelphia,  Pa..  30  cts.  per  cu.  yd.  About 
$12,000  is  available  for  this  work.  The  esti- 
mated yarda.ge  is  65,000  and  the  materia!  is 
mud,  sand  and  gravel. 

Bids  as  follows  v^-ere  received  Dec.  5  by 
Maj.  R.  R.  Raymond.  U.  S.  Engineer.  Wil- 
mington. Del.,  for  dredging  in  Maurice  River, 
New  Jersey:  American  Dredging  Co.,  Phila- 
delphia, Pa..  17  cts.  per  cu.  yd :  River  &  Har- 
bor Improvement  Co.,  Philadelphia,  Pa.,  23.8 
cts.  per  cu.  yd.:  the  Rickards  Dredging  Co.. 
Philadelphia,  Pa.,  14  cts.  per'cu.  yd.  About 
$22,500  is  available  for  the  work.  The  yardage 
is  115,000  and  the  material  is  mud,  sand  and 
gravel. 

New  Mexico. 

The  Territorial  Engineer  of  New  Mexico 
has  granted  the  Gila  River  Power  Co.,  com- 
posed of  Silver  City,  N.  Mex.,  and  New  York 


capitalists  the  right  to  use  the  waters  of  the 
Gila  River  in  Grant  County  for  the  develop- 
mcnlt  of  electric  power.  About  15,000  H.  P. 
is  to  be  developed. 

New  York. 

•{•Bids  will  be  received  until  noon,  December 
20,  bv  Calvin  Tomkins,  Commissioner  of 
Dock's,  Department  of  Docks  and  Ferries,  Pier 
"A,"  Borough  of  Manhattan,  New  York,  N. 
Y.,  for  furnishing  all  labor  and  material  under 
Contract  No.  12.57  for  repairing  the  pier  at  the 
foot  of  W.  80th  St.,  North  River,  Borough  of  " 
Manhattan. 

^Bids  will  be  received  until  noon,  Decem- 
ber 21,  by  Calvin  Tomkins,  Commissioner  of 
Docks,  Department  of  Docks  and  Ferries, 
Pier  "A,"  Borough  of  Manhattan,  New  York, 
N.  Y.,  for  furnishing  all  labor  and  materials 
under  Contract  No.  12-59  required  for  making 
repairs  to  the  pier  between  51st  and  52d  Sts., 
South   Brooklyn.  Borough  of  Brooklyn. 

^•Bids  will  be  received  until  noon,  Jan.  5, 
bv  U.  S.  Engineer.  S.  W.  Roessler,  New 
York,  N.  Y.,  for  dredging  in  Bay  Ridge 
Channel,   N.   Y. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 

19.  by  Commanding  Officer,  Torpedo  Depot, 
Fort  -Tottcn,  N.  Y.,  for  furnishing  212.400 
ft.  steel  wire  rope,  .5,000  ft.  2-4-in.  wire  rope 
clips  and  2,500   %-in.  oval  thimbles. 

•{•Bids  will  be  received  until  3  p.  m..  Jan. 
3,  by  Tames  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington.  D.  C.. 
for  the  installation  of  a  conduit  and  electric 
wiring  system  in  the  United  States  Assay 
Office,  New  York,  N.  Y. 

•{•Bids  will  he  received  until  3  p.  m.,  Jan. 
12.  by  James  Knox  Taylor.  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  metal  vault  linings,  doors,  etc.,  in  the 
Extension  to  the  U.  S.  Assay  Office,  New- 
York,  N.  Y. 

John  N.  Robins  Co.,  19  Whitehall  St..  New 
York  City,  has  been  awarded  the  contract  by 
the  department  of  docks  and  ferries  of  that 
city  for  repairing  the  municipal  ferry  boat 
"R'ichmond,"  for  $9,300  Bids  were  opened 
Dec.  2. 

North  Dakota. 

S.  N.  Knott  &  Co.,  of  Minneapolis,  Minn., 
has  been  awarded  the  contract  by  the  city  of 
Wahpeton,  N.  Dak.,  for  furnishing  500  ft.  of 
fire  hose  at  75  cts.  per  ft.  Bids  were  opened 
Dec.  5. 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m..  Dec. 

20,  by  Board  of  Trustees,  Boys'  Industrial 
School,  Lancaster,  O.,  for  furnishing  labor 
and  material  necessary  for  installing  com* 
pressor,  piping,  etc.,  for  the  light,  heat  and 
'power  plant  of  the  Boys'  Industrial  School 
at  Lancaster.  O.  F.  C.  Gerlach  is  Secretary 
of  the  Board. 

•{•Bids  will  be  received  until  noon,  Dec.  21. 
by  Director  of  Public  Service,  City  Hall. 
Cincinnati.  O..  for  the  manufacture  and  de- 
livery, f.  o.  b.  Cincinnati,  of  one  48-in.  cast 
iron  bronze  mounted,  hub  end,  swing  check 
valve,  test  pressure  250  lbs.  per  sq.  in.  A 
certified  check  for  $200  must  be  filed  with 
each  bid.     J[ohn  J.  Wenner  is  Clerk. 

•{•Bids  w-ill  be  received  until  noon.  Jan.  4, 
by  John  C.  Oakes,  Maj.  U.  S.  Engineer,  Cin- 
cinnati, O.,  for  the  construction  of  three  steel 
flat  boats  and  three  steel  barges. 

Oklahoma. 

The  Gulf  Pipe  Line  Co.,  Beaumont.  Tex.,  is 
planning  to  have  work  started  shortly  on  an 
extension  of  its  main  oil  pipe  line  from  the 
Osage  reservation,  just  north  of  Tulsa  to 
Bartlesville  and  Nowata.  The  pipe  for  the 
line  has  been  purchased  and  deliveries  will 
begin  in  a  few.  days.  Rights  of  way  have  been 
secured  and  the  company's  field  force  has 
been  organized.  The  extension  line  will  be 
about  40  miles  Innrf  and  the  total  investment 
will  be  over  $1,000,000  in  the  counties  of  Osage. 
Washington  and  Nowata. 

Oregon. 

^Bids  w-ill  be  received  until  10  a.  m..  Jan. 
6,  by  A.  L.  Barbur,  Auditor  of  the  City  of 
Portland,   Ore.,   for   supplying  said   city  with 
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playground  apparatus  according  to  plans  and 
specifications  on  file  at  the  office  of  the  Audi- 
tor. 

4»Bids  will  he  received  until  .'i  p.  nr,  Dec. 
2.3,  by  R.  H.  Thomas,  Clerk,  School  District 
No.  1,  ]\[ultnomah  County.  Ore.,  Room  402, 
Tilford  Bldg.,  Portland,  Ore.,  for  the  erection 
of  a  high  school  on  the  block  202,  City  of 
Portland,   Ore. 

Texas. 

•{•Bids  will  be  received  until  Jan.  0,  by 
County  Commissioners,  San  Antonio,  Texas, 
for  rebuilding  and  remodeling  Bexar  County 
Jail  in  that  city.  Plans  and  specifications  are 
on  file  at  the  office  of  the  County  Auditor,  or 
Henry  T.  Phelps,  Architect,  707  Gunter  Office 
Bldg.,   San   Antonio,   Te.xas. 

The  City  Commissioners  of  Port  Lavaca, 
Tex.,  are  considering  providing  a  dock  for  the 
accommodation  of  boats  entering  the  harbor. 
The    harbor    channel    will    have    a    maximum 


depth  of  8  ft. 


Virginia. 


The  following  bids  were  received  Dec.  2  by 
the  committee  on  the  improvement  of  James 
River,  Richmond,  Va.,  for  constructing  a  new 
wharf:  H.  M.  Allport  &  Son,  Richmond 
(four  designs),  $40,98.5..'-)8,  $42,214.29,  $38,757, 
$79,06.5:  Thomas  Phee  Construction  Co.,  Chi- 
cago, $G7.50  per  lin.  ft. :  Ravmond  Concrete 
Pile  Co..  New  York  (two  designs'),  $31,830 
and  $24,500:  Charles  F.  Wathers,  Pittsburg, 
$17,163:  I.  J.  Smith  &  Co.,  Richmond,  $74  per 
lin.  ft.;  Minor  Engineering  Co.  (two  designs), 
$33,.320  and  $35,680 :  .Mlsop  &  Pierce,  Newport 
News,  $2.5,000.  The  last  bid  was  for  a  pile  and 
timber  construction.  The  others  were  for  va- 
rious kinds  of  concrete  construction. 

Washington. 

The  Central  Power  Co.  has  constructed  a 
dam  on  the  Chehalis  River  at  Pe  Ell,  and 
L.  A.  Webb,  the  manager  of  the  company, 
filed  a  water  right  with  the  auditor  of  Lewis 
County.  The  company  is  to  take  1,000  cu.  ft. 
of  water  from  the  river  at  Pe  Ell,  to  be  used 
for  electrical  purposes.  Dams,  flumes,  pipes, 
etc.,  will  be  constructed  to  develop  the  power. 


Wisconsin. 

The  .^rpin  Lumber  Co.,  Grand  Rapids,  Wis., 
has  suspended  construction  work  for  the  win- 
ter on  the  large  concrete  dam  which  it  is 
erecting  across  the  Chippewa  River,  six  miles 
from  Couderay.  The  concrete  work  is  com- 
pleted, but  the  gates  will  not  be  put  in  place 
until  next  summer.  Work  will  begin  in  the 
early  spring  on  the  .gates  and  canal.  Work  on 
the  dam  was  started  in  the  sprin.g  of  1909. 

Canada. 

^Bids  will  be  received  until  noon,  Dec.  15, 
by  J.  D.  McLean,  Assistant  Deputy  and  Sec- 
retary, Department  of  Indian  AfTairs.  Otta- 
wa, Ont.,  for  the  undermentioned  timber  to 
be  taken  out  by  Indians  of  Garden  River  Re- 
serve, namelv:  100,000  ft.  B.  m..  Pine  saw- 
logs  :  360,000  ft.  B.  m.,  hemlock  sawlogs ; 
10,000  ft.  B.  m.,  each  of  Spruce,  Balsam, 
Birch  and  Cedar,  also  200  cords  Hemlock 
hark  to  be  taken  from  the  360.000  ft.  of  saw- 
loes.  Tenders  should  state  the  prices  that 
will  he  paid  for  each  kind  of  timber  and 
Hemlock  bark,  delivered,  part  of  the  timber 
on  Garden  River,  Echo  River,  St.  Mary's 
River,  Root  River,  and  the  hemlock  on  the 
shore,  over  and  above  the  Crown  dues  as 
per  tariff.  An  accepted  check  drawn  on  any 
Canadian  chartered  bank  for  the  sum  of 
$100  should  accompany  each  tender,  wdn'ch  in 
the  event  of  failure  to  carry  out  the  under- 
taking will  be  forfeited  to  the  department. 

•J«Bids  will  be  received  until  4  p.  m.,  Dec. 
19,  liy  R.  C.  Desrochers.  Secy.,  Department 
of  Public  Works,  Ottawa,  Out.,  for  fittings, 
racks,   etc.     Ottawa   Military   Store  buildings. 

^Bids  will  be  received  until  noon,  Dec.  20, 
by  Chairman  of  the  Building  Committee  at 
the  office  of  Darling  &  Pearson,  2  Leader 
Lane,  Toronto,  Ont.,  Architects,  for  the  erec- 
tion and  completion  of  a  Nurses'  Home  in 
connection  with  the  General  Hospital. 

The  Vancouver  Dry  Dock  &  Shipbuilding 
Co.,  N.  Thompson,  President,  Room  102,  319 
Pender   St.,   W.,  Vancouver,   B,    C,  will   next 


spring  commence  to  build  its  dock  and  works- 
at  Roche  Point  on  Burrard  Inlet,  about  five 
miles  from  the  city  of  Vancouver,  where  the 
company  has  some  7,000  ft.  of  deep  water 
frontage  and  600  acres  of  land.  The  financing 
of  this  proposition  has  just  been  completed  in- 
London  and  the  work  of  clearing  land  at 
Roche  Point  is  now  under  way.  Other  in- 
dustries are  also  arranging  to  locate  here.  The 
company  has  obtained  a  subsidy  from  the  Do- 
minion Government  for  this  work,  of  3%  per 
cent  yearly  for  25  years  on  $1,250,000,  for  the 
building  of  a  steel  pontoon  dock  of  a  lifting 
capacity  of  15,000  tons.  The  company  has- 
now  amalgamated  with  the  Imperial  Car,- 
Shipbuilding  &  Dry  Dock  Corporation,  Ltd. 

Mexico. 

The  Cia  de  Real  del  Monte  of  Pachuca, 
Mexico,  has  awarded  a  contract  for  the  con- 
struction of  the  aerial  tramroad  which  is  to- 
connect  the  Barron  mine  and  intermediate 
points  with  the  large  mill  of  Loreto  in  Pachuca 
to  the  Pacliuca  Foundry  Co.  The  tramroad' 
will  be  about  3%  miles  in  length.  The  towers- 
will  he  constructed  throughout  of  structural 
steel  and  the  tramroad  is  to  have  a  capacity 
of  handling  40  tons  per  hour  per  day  of  lO' 
hours.  Work  on  the  excavations  for  the 
tower  foundations  has  already  been  com- 
menced. All  the  necessary  plans  have  beer> 
placed  in  the  hands  of  the  foundry  people  and' 
the  surveys  for  the  line  completed  by  the  Real' 
del  Monte  Co. 

Fernando  Liceaga  has  asked  for  a  conces- 
sion from  the  Mexican  Government  granting 
him  the  right  to  use  25,000  liters  of  water  per 
second  from  the  Santiago  River,  in  the  state- 
of  Jalisco.  The  water  is  to  be  used  in  the  gen- 
eration of  motive  power. 

Providing  for  the  erection  of  new  docks  at 
the  port  ofPunta  Ensenada,  Lower  California, 
a  contract  has  just  been  agreed  upon  bctweer^ 
the  Mexican  Department  of  Communications- 
and  Public  Works,  City  of  Mexico,  with 
Charles  E.  Race.  Work  on  the  new  dock  must 
be  begun  not  later  than  July  19,  1911. 


B  R  I  D  G  E  S  —  STE  E  L       AND       CONCRETE 


Alabama. 

It  has  again  lieen  proposed  to  replace  the  old 
woden  trestle  of  the  Traction  Co.  at  the  north 
end  of  Ripley  St..  Montgomery,  Ala.,  with  a 
reinforced  concrete  structure  having  a  road- 
way, a  footway  and  a  portion  for  car  tracks. 
The  cost  of  the  work  would  be  borne  by  the 
company  and  the  city. 

California. 

The  Southern  Pacific  Ry.  Co.,  which  early 
in  October  was  instructed  to  build  a  new  draw- 
bridge in  the  west  basin  of  the  inner  harbor, 
Los  Angeles,  to  replace  the  trestle  bridge,  has 
applied  for  an  option  to  construct  a  bridge  of 
the  direct  lift  tvpe.  A  hearing  was  recentiv 
held  on  the  matter  by  Capt.  W.  F.  Stokey, 
Acting   U.    S.   Engineer   of  that   district. 

Advices  from  Chico,  Butte  County,  Cal., 
state  that  efforts  will  be  made  to  secure  per- 
mission to  open  up  several  streets  through  the 
estate  of  Annie  E.  K.  Bidwell.  The  work 
would  require  the  construction  of  several 
bridges. 

It  has  been  announced  that  Brig.  Gen. 
Charles  E.  L.  B.  Davis,  U.  S.  Engineer,  San 
Francisco,  Cal.,  will  probably  award  a  contract 
to  Frederick  C.  Roberts  &  Co.,  461  Market 
St.,  San  Francisco,  Cal.,  at  $16,100,  for  fur- 
nishing and  installing  electric  machinery  on  the 
following  drawbridges  over  the  tidal  canal, 
Oakland  Harbor,  Cal:  Park  St.  Bridge,  Fruit- 
vale  Ave.  Bridge,  High  St.  Bridge. 

Board  of  Public  Works,  San  Francisco,  Cal., 
has  received  two  bids  for  regrading  Beal  St.  in- 
volving 67,642  cu.  yds.  of  material  and  con- 
structing a  bridge  over  the  same  street  at  Hai- 
rison  St.  Foster  &  Vogt  bid  82.5  cts.  per  cu. 
yd.  for  excavation  and  $31,997  for  constructing 
bridge ;  Healy  &  Tibbets  Const.  Co.,  268  Mar- 


ket St.,  San  Francisco,  Cal.,  78  cents  per  cu. 
yd.  for  excavation  and  $38,764  for  constructing 
bridge. 

Colorado. 

State  Engineer  C.  W.  Comstock  and  Com- 
missioners of  Delta  County,  at  Delta,  Colo., 
liave  awarded  a  contract  to  the  Pueblo  Bridge 
Co.,  for  the  construction  of  a  state  bridge 
two  and  a  half  miles  west  of  that  city.  The 
structure  will  have  a  190  ft.  steel  span  and  160 
ft.  of  trestle.     The  contract  price  was  $11,500. 

The  United  States  Government  has  remitted 
a  check  to  the  State  of  Colorado  for  $20,617, 
which  is  5  per  cent  of  the  receipts  for  gov- 
ernment land  disposed  of  in  that  state.  As 
customary  the  amount  will  be  added  to  the 
State  Bridge  and  Road  fund. 

It  has  been  announced  by  Fred  Bullen,  Man- 
ager of  the  Pueblo  Bridge  Co.,  building  the 
structure  over  the  Arkansas  River  in  Pueblo, 
that  sheet  steel  cofferdams  will  be  sunk  by  the 
company  in  the  bed  of  the  river  under  the  levee 
walls  of  the  present  LTnion  Ave.  bridge.  Exca- 
vators will  work  until  a  depth  of  10  ft.  is 
reached  and  if  no  bed  rock  is  encountered,  pil- 
ing will  be  driven  and  concrete  piers  will  be 
constructed  thereon.  It  is  expected  that  all 
the  necessary  steel  will  be  on  hand  by  the 
last  of  February,  and  that  work  will  be  pushed 
through  to  completion. 

Illinois. 

The  construction  of  repairs  on  the  old  iron 
bridge  over  the  Mackinaw  River  in  Kansas 
Township,  Woodford  County,  is  being  agitated, 
accordin,g  to  advices  from  Eureka,  111.  The 
improvement  of  the  structure  which  is  260  ft. 
long,  would  necessitate  an  expenditure  of 
about  $1,500,  and  it  is  believed  that,  as  the 
bridge  is  within  30  rods  of  the  Woodford-Mc- 


Lean  County  line,  the  counties  will  do  the 
work  jointly. 

It  has  been  decided  by  the  Supreme  Court  of 
Illinois  that  Higbwav  Commissioners  will  no 
longer  be  responsible  for  the  reconstruction  of 
bridges  along  highways  which  have  been  re- 
moved for  the  enlarging  of  the  drainage 
ditches.  The  matter  will  now  be  taken  up  by 
the  Drainage  Commissioners. 

City  Council  of  Chicago,  111.,  has  under  con- 
sideration the  reconstruction  and  improvement 
of  25  bridges  according  to  instructions  of  the 
Federal  Government.  Plans  for  the  following 
have  already  been  obtained  and  government 
permits  are  in  possession  of  the  Commissioner 
of  Public  Works :  Chicago  Ave.  bridge.  $280,- 
000:  Indiana  St.  bridge,  $2-50,000:  Washington 
St.  bridge,  $360,000;  Thirtv-Fifth  St.  bridge,. 
$200,000;  Ninety-Second  St.  bridge.  $325,000. 
The  following  bridges  are  also  to  be  under- 
taken during  1911  after  the  approval  of  the 
bond  issue:  Belmont  Ave  bridge,  $90,000; 
Lake  St.  bridge,  $400,000;  Fuller  St.  bridge, 
$175,000 ;  Blackhawk  St.  bridge,  $250,000. 

At  a  meting  of  the  North  End  Improvement 
Association,  .Aurora,  111.,  the  construction  of 
the  proposed  Illinois  Ave.  bridge  was  discussed 
and  plans  considered.  It  has  been  decided  that 
the  structure  will  have  an  18-ft.  roadway  and 
6-ft.  walks,  and  it  is  proposed  that  two-thirds 
of  the  cost  of  the  work  be  paid  by  the  city  and 
the  other  third  by  subscription. 

Iowa. 

•J«Bids  will  be  received  until  December  21, 
by  Carroll  County  Auditor,  Carroll,  la.,  for 
the  construction  of  the  substructure  and  super- 
structure of  all  bridges  that  may  be  needed 
during  the  year  of  1911.  Peter  Stephany  is 
County  .Auditor. 


Items  marked  thus  •{*  indicate  work  now  open  for  bids. 
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Information  received  from  Atlantic,  la., 
states  that  the  Kimballton  Construction  Co. 
has  completed  all  bridges  and  culverts  on  the 
south  extension  of  the  Atlantic  Northern  and 
Southern  Rv.  The  cost  of  the  work  amounted 
to  $26,000. 

Kansas. 

Howard  Everetts,  Hutchinson,  Kan.,  has 
been  awarded  the  contract  by  the  board  of  Pie- 
van  Township,  Reno  County,  Kan.,  for  the 
construction  of  a  reinforced  concrete  bridge 
including  a  total  of  22  cu.  yds.  of  concrete  for 
$277.  Bids  were  opened  Nov.  30  at  Hutchin- 
•  son,  Kan. 

The  Leavenworth  Bridge  Co.,  Leavenworth, 
Kan.,  on  December  5,  was  awarded  the  con- 
tract for  the  construction  of  the  40-ft.  steel 
and  concrete  bridge  on  Delaware  and  Fourth 
Sts.  The  contract  price  was  $1,414.  H.  C. 
Perkins  is  Engineer. 

C.  H.  Everett,  122  W.  13th  St.,  Hutchin- 
son. Kan.,  has  been  awarded  the  contract  by 
the  Board  of  Haven  Township.  Reno  County, 
Kan.,  for  the  construction  of  two  concrete 
bridges,  one  20  ft.  span,  two  miles  from 
river,  plain  concrete,  $7.75  per  cu.  yd.,  rein- 
forced concrete,  $1.3.70  per  cu.  yd.,  and  one 
span  12  ft.,  seven  miles  from  river,  for  $9, 
plain  concrete,  and  $14  for  reinforced  con- 
■crete.      Bids   were    opened    X'ov.   30. 

Kentucky. 

At  a  meeting  of  the  Committee  of  the 
Whole  of  Both  Boards,  Covington,  Ky.,  plans 
were  accepted  for  the  new  Willow  St.  viaduct 
and  instructions  given  to  the  City  Engineer  and 
Railroad  and  Bridge  Committee  to  prepare  the 
necessary  ordinance  for  the  construction  of 
the  viaduct.  An  ordinance  will  also  be  pre- 
pared providing  for  the  condemnation  of  5  ft. 
of  property  on  the  south  side  of  Willow  St. 
to  provide  the  necessary  extra  land  for  the 
structure.  The  cost  of  the  improvement  is  es- 
timated at  $20,000. 

Louisiana. 

The  Supreme  Court  has  recently  decided 
that  the  city  of  Shreveport,  La.,  has  authority 
over  its  bridges  and  streets  and  that  the  rail- 
roads must  repair  the  Murphy  St.  viaduct,  the 
structure  in  question,  with  concrete,  stone  or 
metal,  but  not  wood. 

Maine. 

The  construction  of  a  bridge  between  Port- 
land and  Knightville  in  South  Portland,  Me., 
is  being  advocated.  It  is  thought  that  the  Bos- 
ton &  }ilaine,  the  Maine  Central  and  the  Port- 
land R.  R.  Co.  can  be  induced  to  take  up  the 
matter  jointly. 

Massachusetts. 

The  County  Commissioners  at  Fitchburg, 
Mass.,  have  granted  a  decree  for  the  extension 
of  Fifth  St.  for  the  proposed  $100,000  bridge 
and  highway  to  connect  Water  and  Summer 
St.  sections. 

A  hearing  was  held  bv  the  Harbor  and  Land 
Commissioners,  according  to  information  re- 
ceived from  Boston,  Mass.,  on  the  petition  of 
the  New  York  Central  R.  R.,  lessee  of  the 
Boston  &  Albany,  for  authority  to  widen  its 
bridge  over  the'  Charles  River  at  Cottage 
Farm,  in  order  that  another  track  may  be  in- 
stalled on  the  structure. 

The  Highwav  Committee  has  voted  to  rec- 
ommend to  the  Citv  Council  of  Springfield, 
Mass..  that  the  plan  of  the  bridge  submitted  by 
the  Berkshire  St.  Rv.  Co.,  for  crossing  the 
Housatonic  River  at  Elm  St.,  be  adopted. 
The  cost  of  the  improvement,  which  is  about 
$5,000,  will  be  borne  entirely  by  the  company. 
Minnesota. 

A  resolution  has  been  passed  by  the  County 
Board  of  Blue  Earth  County  at  Mankato, 
Minn.,  for  the  acceptance  of  the  proposition  of 
the  Chicago,  Milwaukee  &  St.  Paul  R.  R.  to 
pay  one-third  the  cost  of  the  construction  of  an 
overhead  bridge  near  the  Mitchell  Crossing, 
provided  the  State  Highway  Commission  and 
private  subscription  would  provide  the  other 
two   thirds. 

The  Assembly  Committee  on  Streets,  St. 
Paul,  Minn.,  has  reported  favorably  on  a  reso- 
lution authorizing  the  city  comptroller  to  set 

Items 


aside  from  the  bridge  fund  $2,400  for  the 
construction  of  a  foot  structure  across  the 
railroad  tracks  at  Hamline  Ave.,  nea'r  the 
Northern   Pacific  Shops. 

A  delegation  of  representative  business  men 
of  Duluth,  Minn.,  at  a  recent  meeting  decided 
against  the  issuance  of  $90,000  for  the  con- 
struction of  a  steel  bridge  across  the  Nemadji 
River  at  East  Fourth  St.  and  favored  the  con- 
struction of  a  combined  trestle  and  fill,  which 
would  cost  about  $2(i,000. 

Missouri. 

The  lowering  of  the  grade  where  the  Mis- 
souri Pacific  Ry.  Lexington  branch  passes  un- 
der the  Main  St.  bridge  in  Rock  Port,  _Mo.,  is 
regarded  as  the  first  step  toward  replacing  the 
old  wooden  structure  with  a  modern  reinforced 
concrete  bridge. 

Advices  from  St.  Louis,  Mo.,  state  that  the 
House  of  Delegates  will  probablv  pass  a  bill 
instructing  the  Missouri  Pacific  R.  R.  to  erect 
a  viaduct  over  its  tracks  on  Chouteau  Ave., 
between  Tiffany  and  Vandcventer  .'\ve.,  with 
the  proviso  the  city  bear  the  damages  result- 
ing to  abutting  property. 

Board  of  Railroad  Engineers  have  promised 
to  submit  to  the  Board  of  Public  Works,  St. 
Joseph,  Mo.,  by  December  15,  plans  and  blue 
prints  for  the  elimination  of  all  grade  cross- 
ings. 

It  has  been  announced  by  Hugh  C.  Gilbert, 
Presiding  Judge-Elect  of  the  Jackson  County. 
Independence,  Mo..  Court,  that  during  the  next 
four  years  no  steel  or  wooden  bridges  will  be 
constructed  where  it  is  possible  to  find  suitable 
foundations  for  stone  or  concrete  structures. 

.At  a  recent  meeting  in  the  rooms  of  the 
Commissioners,  Kansas  Cit>-,  Mo.,  citizens 
seemed  in  favor  of  the  construction  of  the 
proposed  viaduct  over  the  Rock  Island  and 
L'Uion  Pacific  tracks  at  l8th  St.  in  .\rmourdale 
instead  of  Mill  St.  as  proposed. 
Nebraska. 

Fifth  ward  property  owners,  Ornaha,  Neb., 
interested  in  the  construction  of  a  viaduct  over 
the  railroad  tracks  on  Paul  St.  are  in  favor 
of  changing  the  site  to  Nicholas  St.  as  pro- 
posed in  the  past. 

New  Jersey. 

Board  of  Freeholders,  New  Brunswick, 
N.  J.,  recently  passed  a  resolution  authorizing 
the  Countv  Collector  to  issue  bonds  amount- 
ing to  $9,000  for  repairing  the  Raritan  Landing 
bridge. 

New   York. 

•J-Bids  will  be  received  until  Noon,  Decem- 
ber 21,  by  F.  C.  Stevens,  Superintendent  of 
Public  Works,  Albany,  N.  Y.,  for  constructing 
a  highway  bridge  over  the  Erie  Canal  at  South 
Washington  St.,  Rome,  Oneida  County,  N.  Y. 
and  completing  the  same  on  or  before  June  1, 
1911.  Plans  may  be  seen  and  blank  forms  for 
proposals  and  specifications  may  be  obtained 
at  the  office  of  the  superintendent  of  Public 
Works,  at  Albany,  N.  Y.,  at  the  office  of  the 
Assistant  Superintendent  of  Public  Works  for 
the  Middle  Division,  at  Syracuse,  N.  Y.,  at  the 
office  of  the  .Assistant  Superintendent  of  Public 
Works  for  the  western  division  at  Rochester, 
N.  Y.,  and  at  the  canal  office,  Spaulding's  Ex- 
change, Buffalo,  N.  Y. 

Special  Committee  appointed  to  look  mto  the 
proposition  of  acquiring  a  plaza  for  an  ap- 
proach to  the  Brooklyn  Bridge  from  the 
Brooklvn  end,  has  recommended  that  the  prop- 
erty be'  taken  over  by  the  city  in  case  special 
legislation  can  be  put  through  which  will  place 
the  burden  of  taxation  on  the  entire  borough 
instead  of  the  abutting  property  owners. 

Citizens  of  Salamanca,  N.  Y.,  have  voted  to 
construct  a  concrete  bridge  to  span  the  Alle- 
gany River  at  Main  St..  to  replace  the  present 
irori  structure  which  has  been  condemned. 
The  cost  of  the  improvement  is  estimated  at 
about  $70,000. 

Ohio. 

4>Bids  will  be  received  until  11:15  a.  m., 
December  26,  by  Board  of  County  Commis- 
sioners at  Ravenna,  O.,  for  the  construction  of 
a  Kreodone  floor  18  ft.  by  139  ft.  4  in.  on  the 
Summit  St.  bridge  over  the  Cuyahoga  River 
in   Kent.     Bids  must  be  accompanied  with  a 

marked  thus  -i-  indicate  work  now  open  for  bids. 


certified  check  or  cash  of  $100.    J.  B.  Shewell 
is  County  Surveyor. 

+Bids  will  be  received  until  11  a.  m.,  Dec. 
22,  by  Board  of  County  Commissioners, 
Youngstown,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  steel  bridge 
405  ft.  in  length  over  Powers  Run  on  Powers 
Way  in  Youngstown  township.  W.  B.  Jones 
is  County  Auditor. 

A  plan  is  now  under  consideration  by  Pub- 
lic Service  Director,  Cleveland,  O.,  for  the 
abolishment  of  the  Union  Ave.  Grade  Crossing. 
Bonds  amounting  to  $2,000,000  were  recently 
voted  to  provide  funds  for  the  project.  It  is 
planned  to  divert  the  route  of  the  road  be- 
tween the  Belt  Line  and  the  Erie  R.  R.,  making 
the  distance  between  the  two  greater  in  order 
that  a  subway  may  be  built  in  one  instance  and 
a  bridge  in  the  other. 

A.  L.  .Agate,  Elyria,  O.,  has  been  awarded 
the  contract  by  the  county  commissioners  at 
Cleveland,  O,  for  the  preliminary  works  of 
the  High  Level  bridge  to  span  the  Cuyahoga 
valley.  The  work  will  include  a  series  of  bor- 
ings at  points  on  River  Road,  N.  W.,  and 
Merwin  St.,  N.  W.     Bids  were  opened  Nov.  30. 

It  was  decided  at  the  last  meeting  of  the 
City  Council  of  Napoleon,  O.,  to  urge  the  Com- 
missioners of  Henry  County  to  take  immediate 
steps  toward  repairing  the  present  bridge  over 
the  Maumce  River  or  replacing  it  with  a  new 
structure. 

Oklahoma. 

•J'Bids  will  be  received  until  9  a.  m.,  Decem- 
ber 16.  bv  C.  .A.  Wightman,  Engineer.  Deep 
Fork  Drainage  District  No.  1,  at  the  office  of 
the  Countv  Clerk.  Chandler,  Okla.,  for  the 
construction  of  about  50  steel  bridges.  The 
cost  of  the  work  is  estimated  at  $82,000. 

^Bids  will  be  received  bv  the  County  Clerk, 
Muskogee,  Okla.,  until  6  p.  m.,  December  28, 
for  the  construction  of  33  county  bridges,  23 
of  which  will  be  of  steel  and  10  of  concrete. 
Plans  and  specifications  for  the  work  can  be 
obtained  of  the  County  Clerk,  W.  E.  Looper. 

Oregon. 

•J«Bids  will  be  received  until  Noon.  Dec.  30 
(instead  of  Jan.  2  as  noted  in  our  last  issue), 
by  the  Mayor  and  Executive  Board  of 
Portland.  Ore.,  for  the  construction  of  the 
substructure  of  a  bridge  over  the  Willamette 
River  on  a  westerly  extension  of  Broadway  St. 
in  that  city.  Plans,  specifications  and  bidding 
papers  will  be  on  file  in  the  City  Engineer's 
office  at  Portland,  or  may  be  obtained  from 
Ralph  Modjeski,  Monadnock  Building,  Chi- 
cago, Illinois,  by  sending  with  order  a  guar- 
anteed deposit  check  of  twenty-five  dollars, 
which  amount  will  be  refunded  later  if  papers 
be  returned  in  good  order.  L.  L.  Barber^  is 
.Auditor  of  the  City  of  Portland. 

The  last  step  toward  the  completion  of  the 
large  bridge  over  the  Willamette  River  at 
Portland,  Ore.,  was  taken  Nov.  27,  when  the 
large  draw  span  252  ft.  long  and  850  tons  in 
weight  was  placed  safely  in  position  ready  for 
operation.  The  structure  is  the  first  of  its 
tvpe  in  that  city. 

'  Plans  and  specifications  prepared  by  the 
County  Court  at  Corvallis,  Ore.,  for  the  con- 
.struction  of  the  proposed  bridge  across  the 
Willamette  River  at  that  place  have  been  sub- 
mitted to  the  War  Department  of  the  United 
States  for  approval.  The  bridge,  according  to 
the  proposed  plans,  is  estimated  to  require  an 
expenditure  of  about  $.55,000. 
Pennsylvania. 

•fiBids  will  be  received  until  December  24, 
bv  William  H.  Ford,  Arcade  Bldg.,  Phikidel- 
p'hia.  Pa.,  for  the  superstructure,  operating  ma- 
chinerv  and  equipment  for  a  railway  and  high- 
way Scherzcr  rolling  lift  bridge  over  Great 
Channel  at  Stone  Harbor,  New  Jersey,  for  the 
South  Jersey  Realty  Co.  The  bridge  is  to  be 
a  single  1  leaf  type  railway  and  highway  span 
60  ft.  center  to  center  of  bearings,  and  includes 
approximately  146,000  lbs.  of  structural  steel, 
24,000  lbs.  of  track  and  segmental  castings, 
9,000  lbs.  of  machinery  and  300,000  lbs.  of 
cast  iron  and  composition  in  the  counterweight. 
Plans  and  specifications  can  be  obtained  of 
William  II.  Ford,  the  engineer. 

Residents  of  Cambria  City,  Pa.,  and  Miners- 
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ville,  have  prepared  an  ordinance  for  submis- 
•sion  to  the  City  Council  providing  for  the  erec- 
tion of  a  new  bridge  over  the  Conemaugh 
River.  It  is  planned  to  ask  the  city  for  an 
appropriation  of  $40,000,  the  county  for  $25,- 
000  bringing  the  amount  available  up  to  $65,000. 
.A.S  the  structure  is  estimated  at  $75,000,  .the 
balance  will  be  raised  by  popular  subscription. 
City  officials  of  Philadelphia,  Pa.,  recently 
made  an  inspection  trip  to  the  proposed  open- 
ing of  Henry  St.,  from  Midvale  Ave.  to  the 
Falls  of  Schuykill,  where  it  is  proposed  to  con- 
struct a  concrete  bridge  across  the  Wissa- 
hickon  Creek,  as  provided  in  a  bill  recently  in- 
troduced into  the  Council. 

Rhode  Island. 

At  the  session  of  the  Board  of  Aldermen. 
Providence,  R.  I.,  December  1,  a  resolution 
was  adopted  appropriating  $16,000  for  the  re- 
pairing of  Crawford  St.  bridge. 

South  Carolina. 

The  contract  for  the  construction  of  the 
bridge  over  the  Catawba  River  at  Ivey's  Mill, 
10  miles  east  of  Rock  Hill,  S.  C,  between  York 
and  Lancaster  counties  has  been  awarded  to 
the  Roanoke  Bridge  Co.,  Roanoke,  Va.,  at  $17,- 
SOO.  Other  bidders  on  the  work  were  as  fol- 
lows :  Belmont  Iron  Works,  Richmond,  $24,- 
378:  York  Bridge  Company,  York,  Pa..  $22.- 


275 :  Porter  &  Boyd,  Charlotte,  $20,750 ;  Caro- 
lina Engineering  Company,  Burlington,  N.  C, 
$l!l.fWO;  Southern  Bridge  Company,  Birming- 
ham, Ala.,  $18,179 ;  Penn  Bridge  Company, 
Pa.,  $18,000. 

Bids  were  received  December  1,  at  Savan- 
nah, Ga.,  for  strengthening  abutment  to  Whale 
Branch  Bridge.  R.  R.  Legare,  Beaufort,  S. 
C,  will  probably  be  awarded  the  contract, 
which  includes  piling,  concrete,  excavation.  J. 
De  Bruyn  Kops,  Savannah,  Ga.,  is  Engineer  in 
Charge. 

Texas. 

.An  agreement,  according  to  advices  from 
Coleman,  Texas,  has  been  reached  between 
Coleman  and  McCulloch  counties  in  regard  to 
the  Colorado  River  bridge  question,  whereby 
each  county  will  pay  one-half  the  cost.  It  has 
been  decided  to  construct  two  brid.ges,  one  at 
Waldrop  to  cost  $15,896,  and  the  other  at  Stacy 
to  cost  $21,484. 

The  County  Commissioners,  according  to  adr 
viccs  from  Cuero,  Texas,  have  awarded  a  con- 
tract to  C.  H.  Horton,  Austin,  Texas,  at  $12,- 
095  for  rebuilding  the  Clear  Creek  bridge. 
When  completed,  the  new  structure  will  be  8 
ft.  higher  than  the  old  one. 


Washington. 

The     International     Contract     Co., 


Central 


Bldg.,  Seattle,  Wash.,  has  been  awarded  the 
contract  for  the  construction  of  the  draw- 
bridge at  Spokane  St.  The  contract  price  was 
$30,044.     Bids  were  opened  Nov.  11. 

It  is  rumored  in  Spokane,  Wash.,  that  the 
officials  of  the  North  Coast  R.  R.  Co.,  have 
awarded  the  contract  for  the  construction  of 
the  bridge  over  Hangman  Creek  and  the  Spok- 
ane River  west  of  the  city,  to  the  Missouri 
Bridge  &  Iron  Works,  Leavenworth,  Kan 
However,  no  definite  statement  has  as  yet  been 
secured. 

.\  contract  was  recently  awarded  by  the 
County  Commissioners  to  Gerrick  &  Gerrick. 
Seattle.  Wash.,  for  building  a  bridge  at  Entiaf 
over  the  Entiat  River.  The  structure  will  in 
elude  120  ft.  span  over  the  river  and  is  esti- 
mated to  cost  $15,000. 

West  Virginia. 

^Bids  will  be  received  until  2  p.  m.,  Decem- 
ber 15,  by  Board  of  County  Conmiissioners. 
Wheeling,  W.  Va.,  for  the  construction  of  a 
concrete  arch  bridge  over  Woods  Run,  Bethany 
Pike,  Ohio  County,  W.  Va.  Plans  and  specifi- 
cations can  be  obtained  at  the  office  of  the 
County  Road  Engineer.  A.  S.  Bell,  Room  7, 
City  Bank  Bldg.,  Wheeling,  W.  Va.,  or  at  the 
office  of  the  Commissioners.  Fred  H.  Frank  is 
Clerk. 


Alabama. 

Elmore  County,  Ala.,  will  spend  $170,000 
for  good  roads.  The  bonds  have  been  voted 
and  will  be  offered  for  sale  in  January  and 
the  work  will  proceed  at  once.  The  Solomon- 
Norcross  Co.,  Engineers,  Atlanta,  Ga.,  have 
been  appointed  to  layout  and  supervise  the 
work.  Work  will  begin  at  once  upon  the  con- 
struction of  284  miles  of  roadways,  covering 
the  entire  county. 

The  Department  of  Roads  of  Dallas  County, 
Selma,  Ala.,  has  awarded  the  contract  for 
grading  and  graveline  32  miles  of  public  road 
to  Newell  &  Bradford,  Brown-Marx  Bldg., 
Birmingham,  Ala.  Bids  were  opened  Dec. 
5.  W.  S.  Keller.  Selma,  Ala.,  is  County  En- 
gineer. 

Citizens  of  Elmore  County,  Wetumpka,  Ala., 
county  seat,  have  asked  the  board  of  revenue 
that  the  road  from  Montgomery  to  Ware's 
Ferry  be  completed. 

The  DeKalb  County  Good  Roads  associa- 
tion at  a  recent  meeting  held  at  Decatur, 
Ala.,  acted  favorably  in  regard  to  the  pro- 
posed election  for  an  issue  of  $300,000  in 
Ijonds  for  good  roads.  Fort  Payne  is  the 
county   seat   of   DeKalb   County. 

Arkansas. 

Woodsmall  &  McCarthy,  Southern  Trust 
Bldg..  Little  Rock,  .Ark.,  have  been  awarded 
the  contract  by  the  city  of  Pine  Bluff,  Ark., 
for  the  construction  of  gravel  roads,  approx- 
imately 10  miles  in  length  for  $42,980.  Bids 
were  received  Dec.  5  by  Directors  of  Road 
Improvement   District   No.   3,   Pine  Bluff. 

California. 

The  Chamber  of  Commerce  of  OroviUe, 
Cal.,  is  taking  stens  to  have  a  portion  of  the 
$18,000,000  state  bond  issue  for  good  roads  ex- 
pended in  that  section  in  the  building  of  a 
state  road.  The  route  proposed  for  the  road 
is  from  OroviUe  up  the  Middle  Fork  of  the 
Feather  river  through  Butte  and  Plumas  coun- 
ties, and  thence  into  Lassen  and  Modoc  to  the 
OreE'on  line. 

The  Sacremento  Automobile  Club  is  advo- 
cating the  construction  of  a  good  road  between 
Sacremento  and  Davis.  Gilbert  P.  Beere  is 
President  of  the  club. 

The  Board  of  Water  Commissioners  of  San 
Benardino,  Cal.,  has  ordered  work  to  be 
started  at  once  on  the  road  up  Reservoir  Hill. 

The  residents  of  El  Dorado  County,  Placer- 
ville.  Cal.,  countv  seat,  are  asking  for  a  share 
of   the   recently  "voted  $18,000,000   bond   issue 


bv  the  state  of  California,  for  the  continua- 
tion of  the  Placcrville  and  Lake  Tahoe  road 
to  the  Sacramento  Vallev.  from  the  present 
terminus  at  Smith's  Flat. 

The  South  Elmhurst  Improvement  Club  of 
Elmhurst.  Cal.,  has  decided  to  begin  work  at 
once  on  the  macadamizing  of  Walter  Ave. 
Clara,  Louisiana  and  Bearlin  Aves.  are  also 
ready   for  macadamizing. 

Florida. 

^•Bids  will  be  received  until  December  23. 
Citv  Clerk,  Fernandina,  Fla.,  for  the  paving 
of  Center  St.  from  5th  to  11th  St.  with  vitri- 
fied brick.  Plans  and  specifications  can  be 
seen  at  the  office  of  G.  L.  Bahzell,  the  City 
Clerk. 

^Bids  will  be  received  until  6  p.  m.,  De- 
cember 21,  by  City  Clerk,  St.  Augustine,  Fla., 
for  grading,  curbing  and  paving  Orange  St. 
with  either  vitrified  brick,  bituminous  or  as- 
phalt pavement.  Plans  and  specifications  can 
lie  seen  at  the  office  of  John  M.  Carrera,  City 
Clerk. 

The  County  Commissioners  at  St.  August- 
ine, Fla.,  are  pushing  the  work  of  improving 
and  extending  the  county  roads  in  St.  Johns. 

Georgia. 

Landscape  Gardener  E.  F.  Katzenstein  of 
.Atlanta,  Ga.,  has  completed  specifications  for 
grading  in  Tatnall  square,  Alacoii,  Ga.,  where 
considerable  improvements  have  been  planned 
by  the  city  council. 

The  citizens  of  Hancock  County,  Sparta, 
Ga.,  county  seat,  have  turned  down  the  prop- 
osition of  issuing  bonds  to  the  amount  of 
$50,000  for  the  construction  of  good  roads. 

Illinois. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
15,  1910,  by  the  Board  of  Local  Improve- 
ments, City  of  Chicago,  Chas.  A.  V.  Standish, 
Sec'y,  Room  302,  City  Hall,  for  paving  the 
following  streets  and  alleys :  Ellen  St.,  Lin- 
coln St.  to  alley  S,  alley  N.  of  Potomac  Ave., 
alleys.  E.  of  N.  Robey  St.,  1465  lin.  ft.  con- 
crete curbing,  1,900  sq.  yds.  repressed  vitri- 
fied paving  brick  on  6-in.  Portland  cement  con- 
crete foundation  with  2-in.  sand  cushion  and 
305  lin.  ft.  sandstone  curbstones  on  limestone 
blocks,  30  ft.  roadway  in  Ellen  St.,  15  ft.  road- 
way in  alleys,  alley  between  47th  St.  and  48th 
St.,  Michigan  Ave.  and  Indiana  Ave.,  1,200 
lin.  ft.  concrete  curbing,  1,200  sq.  yds.  re- 
pressed vitrified  paving  brick  on  6-in.  Port- 
land   cement    concrete    base    with    2-in.    sand 


cushion,  18  ft.  roadway,  estimated  cost. 
$3,579.00 ;  alley  between  south  line  42nd  St. 
and  north  line  43rd  PI.,  Michigan  Ave.  and 
Indiana  Ave.,  1,190  lin.  ft.  concrete  curbing. 
1,180  sq.  yds.  repressed  vitrified  paving  brick 
on  6-in  Portland  cement  concrete  base  with 
2-in  sand  cushion.  18  ft.  roadway,  estimated 
cost,  $3,365.00;  alley  between  north  line  38th 
St.,  south  line  37th  St.,  State  St.  and 
Dearborn  St.,  1,200  lin.  ft.  of  concrete  curb- 
ing, 940  sq.  yds.  repressed  vitrified  paving  • 
brick  on  6-in.  Portland  cement  concrete  foun- 
dation with  2-in.  sand  cushion,  14  ft.  road- 
wav,  estimated  cost,  $2,783.00 ;  alley  between 
a  line  97.5  ft.  north  of  north  line  of  E.  45th 
St.  and  409.5  ft.  north  of  north  line  of  E.  45th 
St.,  Evans  Ave.  and  Cottage  Grove  Ave.,  630 
lin.  ft.  concrete  curbing,  630  sq.  yds.  repressed 
vitrified  paving  brick  on  6-in.  Portland 
cement  concrete  foundation  with  2-in.  sand 
cushion,  18  ft.  roadv,-av,  north  and  south  al- 
leys between  26th  St.  "and  28th  St.,  Wabash 
.Ave.  and  Michigan  Ave.,  1,610  lin.  ft.  concrete 
curbing.  1,830  sq.  yds.  repressed  vitrified  pav- 
ing brick  on  6-in  Portland  cement  concrete 
base  with  2-in.  sand  cushion  roadways  16  ft.. 
22  ft.  and  7  ft.,  estimated  cost.  $5,435.00 :  alley, 
south  line  of  E.  42nd  St.,  north  line  E.  43rd 
St..  Evans  Ave.  and  Cottage  Grove  Ave., 
1,170  lin.  ft.  concrete  curbing,  620  sq.  yds.  re- 
pressed vitrified  paving  brick  on  6-in.  Port- 
land cement  concrete  foundation  with  2-in 
sand  cushion,  9.5  ft.  roadwav,  estimated  cost, 
$1,985.00 ;  alley  E.  42nd  St.,  E.  43rd  St.,  Lang- 
ley  Ave.  and  Evans  Ave.,  1,170  concrete  curb- 
ing, 920  sq.  yds.  repressed  vitrified  paving 
brick  on  6-in.  Portland  cement  concrete  base 
with  2-in  sand  cushion,  14  ft.  roadwav.  es- 
timated cost,  $2,798.00;  alleys,  E.  41st  .St.,  E. 
42nd  PI.,  Drexel  Blvd..  Ellis  Ave.,  2,110  lin. 
ft.  concrete  curbing,  2,620  sq.  yds.  repressed 
virtrified  paving  brick  on  6-in  Portland 
cement  concrete  base  with  2-in  sand  cushion, 
roadways  38  ft.,  22  ft..  18  ft.,  1  new  catch 
basin,  8  old  manholes  to  be  adjusted,  1  old 
catch  basin  to  be  adjusted,  0  new  covers  with 
iron  lids  to  be  furnished.  20  lin.  ft.  9  in.  tile 
pipe,  estimated  cost,  $7,820.00;  alleys,  E.  42nd 
PI.,  E.  43rd  St.,  Ellis  Ave.  and  Berkeley  Ave.. 
970  lin.  ft.  concrete  curbing,  840  sq.  yds.  re 
pressed  vitrified  paving  brick  on  6-in.  Port- 
land cement  concrete  foundation,  with  2-in 
sand  cushion,  roadways  12  ft.  and  18  ft.  es- 
timated cost.  $2,.552.00;  alleys,  Bowen  Ave., 
E.  42nd  St.,  Vincennes  Ave.  and  St.  Lawrence 
Ave.,  1,100  lin.  ft.  concrete  curbing,  620  sq 
yds.   repressed   vitrified   paving  brick  on   6-in. 
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Portland  cement  concrete  base  with  ■2-in.  sand 
cushion,  roadwav  12  ft.,  estimated  cost, 
$1,980.00;  alley,  E.  35th  St.,  E.  37th  St., 
Grand  Blvd.  and  Vernon  Ave..  2,510  iin.  ft. 
concrete  curbing.  1,960  scj.  yds.  repressed 
vitrified  paving  brick  on  (i-in.  Portland  ce- 
ment concrete  base  with  2-in.  .-and  cushion 
roadway.  14  ft.,  estimated  cost.  «.5.i)P2.00;  al- 
ley Woodlawn  Ave.,  Lake  .Ave.  and  E.  46th 
St.,  1,400  Iin.  ft.  concrete  curbing,  1,170  sq. 
yds.  repressed  vitrified  paving  brick  on  6-in 
Portland  cement  concrete  base  with  2-in  sand 
cushion  roadwav,  14  ft.,  estimated  cost, 
$3,565.00;  alley  Hyde  Park  Blvd..  52nd  St.. 
Woodlawn  Ave.  and  Kimbark  Ave..  890  Iin. 
ft.  concrete  curbing.  890  sq.  yds.  repressed 
vitrified  paving  brick  on  6-in.  Portland  ce- 
ment concrete  liase  with  2-m.  sand  cushion, 
roadway  18  ft.,  estimated  cost.  $2,661.00;  N. 
Campbell  Ave.,  north  line  Austin  Ave.  to 
southwest  line  of  Grand  Ave.,  with  excep- 
tions 1.160  Iin.  ft.  30  ins.  by  5  ins.  sandstone 
curb  on  limestone  blocks.  1,300  cu.  yds.  earth 
cutting,  2,500  sq,  yds.  repressed  vitrified  pav- 
ing brick  on  6-in.  Portland  cement  concrete 
base,  with  2-in.  sand  cushion,  365  Iin.  ft.,  12-in. 
tile  pipe  sewer,  including  125  yds.  of  rock  ex- 
cavation, 4  new  catch  basins,  3  new  manholes, 
roadway  38  ft.,  estimated  cost,  $8,940.00; 
CuUom  Ave.  west  line  N.  Clark  St.  to  east 
line  N.  Ashland  Ave.,  2.060  Iin.  ft.  granite 
concrete  combined  curb  and  gutter  on  cin- 
ders or  sand,  400  sq.  ft.  concrete  sidewalk, 
1,900  cu.  yds.  earth  cutting,  3,420  sq.  yds.  as- 
phalt pavement  complete  on  6-in.  Portland 
cement  concrete  base,  4  new  catch  basins, 
8  old  manholes  to  be  adjusted,  2  old  catch 
basins  to  be  adjusted,  2  new  covers  with  iron 
lids,  20  Iin.  ft.  of  9-in.  tile  pipe,  2  cast  iron 
gratings,  roadway  32  ft.  less  gutters,  estimat- 
ed cost,  $10,989.00:  N.  41st  St.,  north  curb 
line  Hirsch  St.,  south  line  W.  North  Ave., 
2,600  Iin.  ft.  granite  concrete  combined  curb 
and  gutter  on  cinders  or  sand.  200  cu.  yds. 
earthcutcmg,  4.150  sq.  yds.  asphalt  pavetnent 
complete  on  6-in.  Portland  cement  concrete 
foundation,  4  new  catch  basins,  10  old  man- 
holes to  be  adjusted,  11  old  catch  basins  to  be 
adjusted,  2  new  covers  with  new  lid,  8  Iin. 
ft.  9-in.  tile  pipe,  2  cast  iron  gratings,  road- 
way 30  ft.,  estimated  cost,  $12,500.00;  Evans 
Ave.,  south  line  E.  43rd  St.  to  north  line  E. 
47th  St.,  except  intersections  44th  St.,  45th 
St.,  46th  St.,  3,600  Iin.  ft.  granite  concrete 
combined  curb  and  gutter  on  cinders  or  sand, 
1,250  Iin.  ft.  granite  concrete  gutters,  80  sq. 
ft.  concrete  sidewalk,  8,400  sq.  yds.  asphalt 
pavement  complete  on  6-in.  Portland  cement 
concrete  foundation.  2  new  catch  basins,  19 
old  manholes  to  be  adjusted,  16  old  catch 
basins  to  be  adjusted,  20  new  covers  with 
iron  lids.  100  Iin.  ft.  9-in.  tile  pipe,  4  cast  iron 
gratings,  roadway  34  ft.,  estimated  cost, 
$22,950.00;  W.  50th  St.,  west  line  Ashland 
Ave.  to  west  line  Robey  St.,  4,560  Iin.  ft. 
sandstone  curb  on  limestone  blocks,  270  Hn. 
ft.  old  curbstone  to  be  reset,  650  sq.  ft.  con- 
crete sidewalk,  2,000  cu.  yds.  earth  filling, 
9,110  sq.  yds.  repressed  vitrified  paving  brick 
on  6-in.  Portland  cement  concrete  base  with 
2-in.  sand  cushion,  2  new  catch  basins,  8  old 
manholes  to  be  adjusted,  26  old  catch  basins 
to  be  adjusted,  34  new  covers  with  iron  lids, 
300  Iin.  ft.  9-in.  tile  pipe,  26  cast  iron  gratings, 
roadway  30  ft.,  estimated  cost,  $28,361.00;  W. 
52nd  St.,  west  line  Loomis  St.  to  east  line  S. 
Ashland  Ave.,  2,660  Iin.  ft.  granite  concrete 
combined  curb  and  gutter  on  cinders  or  sand, 
300  sq.  ft.  concrete  sidewalk,  4,510  sq.  yds.  as- 
phalt pavement  complete  on  6-in.  Portland 
cement  concrete  base,  3  old  manbolfes  to  be 
adjusted,  12  old  catch  basins  to  be  adjusted, 
3  new  covers  with  iron  lids,  50  Iin.  ft.  9-in. 
tile  pipe,  12  cast  iron  gratings,  roadway  30  ft., 
estimated  cost,  $12,-500.00 ;  W.  53rd  St.,  west 
line  S.  Ashland  Ave.  to  east  line  S.  Robey  St., 
except  intersections  4,540  Iin.  ft.  sandstone 
curb  on  limestone  block,  20  sq.  ft.  concrete 
sidewalk,  1,.500  cu.  yds.  earth  filling,  7,600  sq. 
yds.  repressed  vitrified  paving  bricks  on  6-in. 
Portland  cement  concrete  foundation  with  2- 
in.  sand  cushion,  12  old  manholes  to  be  ad- 
justed, 12  new  covers  with  iron  lids,  40  Iin.  ft. 
9-in  tile  pipe,  4  cast  iron  gratings,  roadway 
30    ft.,   estimated    cost,    $23,500.00;    Fleetwood 


St..  W.  North  .'\ve.  soiuh  curb  line  lo  north- 
west line  of  Elston  .\ve..  except  intersections, 
2,350  Iin,  ft.  sandstone  curb  on  limestone 
blocks,  450  cu.  yds.  earth  cutting,  4,860  sq. 
yds.  repressed  vitrified  paving  brick  on  6-in 
Portland  cement  and  concrete  base  with  2-in. 
sand  cushion.  1  new  catch  basin.  12  old  man- 
holes to  be  adjusted,  9  old  catch  basins  to  be 
adjusted,  4  new  covers  with  iron  lids,  8  Iin. 
ft.  9-in.  tile  pipe.  1  cast  iron  gratings,  road- 
way 34  ft.,  estimated  cost.  $13,488.00;  N. 
Ilamlin  Ave.,  south  curb  line  Dickens  Ave. 
to  south  line  Fnllerton  Ave.  produced  except 
intersections.  4.120  Iin.  ft.  granite  concrete 
combined  curb  and  gutter  on  sand  or  cinders, 
2,300  cu.  yds,  earth  cutting,  6.590  .sq.  -yds. 
asphalt  pavement  complete  on  6-in.  Portland 
cement  concrete  base.  10  new  catch  basins,  16 
old  manholes  to  be  adjusted,  18  old  catch 
basins  to  be  adjusted,  4  new  covers  .with  iron 
lids,  20  Iin.  ft.  9-in  tile  pipe,  10  cast  iron  grat- 
ings, roadway  30  ft.,  estimated  cost.  $19,-500.00. 
.•\ll  Portland  cement  concrete  bases  to  be  com- 
posed of  1  part  cement,  3  parts  sand  and  6 
parts  stone,  all  joints  in  brick  pavement  to  be 
filled  with  coal  tar  and  surface  dressed  with 
%  in  of  sand,  all  asphalt  pavement  to  be 
swept  with  natural   hydraulic  cement. 

C.  H.  Degenhardt  has  been  awarded  the 
contract  in  Alton,  TIL,  for  the  paving  of  17th 
St„  from  Liberty  to  Henry  and  of  Forest 
-•\ve.,  from  17th  to  its  terminus  for  $1.19  per 
yd.,  and  $.50  for  curbing  and  guttering. 

Ordinances  have  been  prepared  for  the  pav- 
ing of  State  and  Elm  Sts..  in  Alton.  111.,  and 
for  paving  the  alley  in  the  rear  of  3rd  St., 
from  the  middle  of  the  block  between  Ridge 
and  Henry  to  Oak  St. 

County  Surveyor  O'Brien  and  the  Urbana 
Highway  Cpmmissioners,  Urbana,  111.,  have 
surveyed  the  route  of  the  new  road,  to  run 
from  Cunningham  Ave.,  to  near  the  Black- 
berry school  house.  It  will  be  necessary  to 
build  a  bridge  with  a  54-ft.  span  over  the 
drainage  canal. 

Indiana. 

^•Bids  will  be  received  until  1  p.  m.,  Jan. 
2.  by  Board  of  County  Commissioners,  Wil- 
liamsport,  Ind.,  for  the  construction  of  a 
gravel  road  on  the  line  between  Pike  and 
Steuben  townships,  in  Warren  County.  Rob- 
ert  L.  Winks  is   .Auditor. 

•|«Bids  w-ill  be  received  until  1  p.  m.,  Dec. 
29.  by  Board  of  County  Commissioners, 
Bluffton,  Ind.,  for  the  construction  of  'four 
gravel  roads  in  Wells  County.  O.  D,  Garrett 
is   .\uditor. 

Peck  &  Taber  have  been  awarded  the  con- 
tract for  the  construction  of  a  macadam  road 
in  Washington  Township  for  $12,809  by  the 
County  Commissioners,  Peru,  Ind.  Rids  were 
opened   Dec.   6. 

The  County  Commissioners  at  Peru  Ind., 
have  awarded  H.  C.  Modlin  &  Co.  contracts 
for  the  construction  of  two  gravel  roads  in 
Washington  Township  for  $5,979  and  $5,4-50. 
Bids  were  opened  Dec.  6. 

The  Commissioners  of  Scott  County  at 
scottsburg,  Ind.,  have  awarded  the  contracts 
for  the  construction  of  gravel  roads  in  Lex- 
ington township  as  follows :  Robt.  W.  Pea- 
cock. Austin,  Ind..  $17,304;  C.  C.  James.  Lex- 
ington, Ind.,  $4,701,  and  J.  H.  Cortner, 
Scottsburg.  $3.-372.     Bids  were  opened  Dec.  5. 

The  County  Commissioners  at  Kokomo, 
Ind-,  have  awarded  tlie  contract  for  the  con- 
struction of  N.  P.  Bogus  gravel  road  to  Neis 
&  Co.,  Frankfort,  Ind.,  for  $4,027,  and  for  the 
construction  of  Rhinehart  macadam  road  to 
W-  F,  Smith  &  Co.,  of  Rensselaer,  Ind..  for 
$4,770.     Bids  were  opened  Dec.  7, 

Geo.  Sewell,  Laketon.  Ind..  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners at  Wabash.  Ind.,  for  the  construction, 
of  a  gravel  road  in  Paw  Paw  township  for 
$5,380. 

A-  F-  Hipskind  of  Wabash,  Ind.,  has  been 
awarded  the  contract  by  the  county  commis- 
sioners at  that  city  for  the  construction  of  a 
.gravel  road  in  Xoble  township  for  $18,230. 
Bids  were  opened  Dec.  6. 

W.  W.  Crane  of  Iledrick,  Ind.,  has  been 
aw-arded  the  contract  by  the  County  Commis- 
sioners   at    Williamsport,    Ind.,    for    the    con- 


struction ..1  .1  yi.ivel  ruad  in  Jordan  township 
lor  $5,000.     Bids  were  opened  Dec.  5. 

According  to  advices  from  Rensselaer,  Ind., 
it  is  proposed  to  build  a  new  gravel  or  stone 
road  from  Baum's  Bridge  south,  through 
Whealfield,  Walker  and  Barkley  townships, 
lo  give  a  direct  route  from  Indianapolis  and 
Lafayette  to  Chicago.  The  townships  north 
nf  the  Kankakee  river  in  Porter  county  are 
planning  lo  build  new  macadam  roads  from 
the  river  to  Kouls. 

George  B.  Lynch  of  Darlington,  Ind.,  has 
been  awarded  the  contract  by  the  County 
Commissioners  at  Crawfordsville,  Ind.,  for 
the  improvement  of  John  B.  Layi.e  et  al.  stone 
road  for  $7,699.  The  work  includes  grading, 
graveling  and  draining.  Bcnnet  B.  Engle  is 
County  -Auditor.     Bids  were  opened  Dec.  6. 

The  County  Coniniissioncr  of  Putnam 
County.  Greencastle.  Ind.,  have  aw-arded  the 
contract  for  the  construction  of  a  gravel  road, 
13,9-57  ft.  long,  in  Jackson  and  Franklin  town- 
ships to  A.  G.  Day  of  Greencastle  for  $6,500. 
Bids  were  opened  Dec.  5 

Iowa. 

•J«Bids  will  be  received  until  9  a.  m..  Dec. 
17,  by  City  Clerk.  Sioux  City.  la.,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  pavement  on  14th  St.  from  the  east 
line  of  Pearl  St.  to  the  west  line  of  Jackson 
St.     The  roadway  will  be  of  5-in.     concrete. 

^Bids  will  be  received  until  9  a.  m.,  Dec. 
17,  by  City  Clerk,  Sioux  City,  la.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  paving  of  6th  St.  from  east  line  of  Ne- 
braska St.  to  the  west  line  of  Jackson  St. 
with  "5-in.  concrete  corrugated.  The  work 
must  be  completed  before  .\ugust   1,   1911. 

^•Bids  will  be  received  until  9  a.  m.,  Dec. 
17.  by  City  Clerk,  Sioux  City.  la.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  5-in.  concrete  pavement 
on  8th  St.  from  the  cast  line  of  Douglas  St. 
to  the  west  line  of  Nebraska  St.  and  with  5-in. 
concrete  corrugated  from  the  east  line  of  Ne- 
braska St.  to  the  west  line  of  Jackson  St. 
E.  O.  .Wesley  is  Superintendent  of  Streets 
and  Public  Improvements. 

•J»Bids  w'ill  be  received  until  9  a.  m.,  Dec- 
17,  by  City  Clerk.  Sioux  City,  la.,  for  the 
paving  of  13th  St.  from  the  east  line  of  Doug- 
las St.  to  the  west  line  of  Pierce  St.  with 
5-in.  concrete  corrugated,  and  from  the  east 
line  of  Pierce  St.  to  the  west  line  of  Jackson 
St.  with  -5-in.  concrete-  E-  O.  Wesley  is  Su- 
perintendent of  Streets  and  Public  Improve- 
ments. 

•J»Bi,ds  will  be  received  until  9  a-  m..  Dec. 
17,  by  City  Clerk.  Siou.x  City,  la.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  paving  of  14th  St.,  from  the  east  line  of 
Pearl  St.  to  the  west  line  of  Jackson  St. 
with  5-in.  concrete  and  w-ith  cement  curbs  for 
the  east  line  of  Nebraska  St.  to  the  west  line 
of  Jackson  St.  E-  O.  Wesley  is  Superintend- 
ent of  Streets  and   Public  Improvements. 

4»Bids  w-ill  be  received  until  9  a.  m.,  Dec 
17,  by  City  Clerk,  Sioux  City,  la.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  paving  of  12th  St.  from  the  east  line  of 
Pearl  St.  to  the  west  line  of  Douglas  St-  with 
5-in.  concrete  corrugated ;  and  from  the  east 
line  of  Douglas  St.  to  the  west  line  of  the 
alley  between  Douglas  and  Pierce  Sts.  with 
.5-in.  concrete  corrugated ;  and  from  the  west 
line  of  the  alley  between  Douglas  and  Pierce 
St.  to  the  west  line  of  Pierce  St.  with  five 
5-in.  concrete  corrugated,  and  from  the  east 
line  of  Pierce  St.  to  the  west  line  of  Jackson 
St..  with  five  5-in.  concrete,  in  accordance 
with  plans  and  specifications  prepared  by  the 
city  engineer  and  on  file  in  the  office  of  the 
city  clerk. 

4»Bids  will  be  received  until  9  a.  m.,  Dec. 
17.  by  City  Clerk.  Sioux  City,  la.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  paving  of  6th  St.  from  the  east  line  of 
Nebraska  St.  to  the  west  line  of  Jackson  St. 
with  5-in.  concrete  corrugated-  E-  O.  Wesley 
is  Superintendent  of  the  Streets  and  Public 
Improvcments- 

The  City  Council  of  Oelwein,  la-,  has  de- 
cided to  do  considerable  amount  of  paving 
this  coming  year-     The  amount  decided  upon 


Items  marked  thus  •?•  indicate  work  now  open   for  bids. 
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is  as  follows:  N.  Frederick  St.,  from  bridge 
lo  Stli  St. ;  1st  Ave.  east,  from  E.  Charles 
St.,  to  7th  St.;  E.  Charles  St.,  from  Rock 
Island  Ry.  tracks  to  7th  Ave. ;  South  Fred- 
crick  St.,  from  Great  Western  main  tracks  to 
8th  St. 

The  Commercial  Cluh  of  Eddyville,  la., 
is  agitating  a  movement  for  the  construction 
of  the  proposed  river  to  river  road  via  Eddy- 
ville. George  Hartman  is  President  of  the 
club. 

Kansas. 

Business  men  of  Wichita,  Kan.,  at  a  recent 
meeting  adopted  resolutions  requesting  the 
city  council  to  call  election  for  property  own- 
ers to  vote  on  the  issuance  of  $60,000  in 
bonds  for  street  paviii.n. 

Louisiana. 

The  Board  of  Port  Commissioners.  New 
Orleans,  La.,  has  awarded  the  contract  for 
paving  on  river  front  from  Thalia  to  Bien- 
ville St.,  with  small  granite  blocks  on  con- 
crete foundation  to  Crasser  Contracting  Co., 
of  New  Orleans  for  $50,457.  Bids  were  op- 
ened Nov.  29. 

The  Finance  Connnittce  of  the  city  council 
of  New  Orleans,  La.,  has  approved  the  fol- 
lowing bids  for  improvements  in  connection 
with  paving :  Installing  subsurface  drainage, 
culverts,  curbs,  etc.,  in  connection  with  the 
paving  of  Rendon  St..  from  Dumaine  to  De 
Soto,  Standard  Paving  and  Construction  Co., 
$6,234;  subsurface  drains,  culverts,  etc.,  in 
connection  with  the  paving  of  the  lake  side 
of  Claiborne  St..  from  Esplanade  to  Elysian 
Fields.  Barber  .\sphalt  Co..  $15,542 ;  subsur- 
face drains,  culverts,  etc.,  in  connection  with 
the  paving  of  Octavia  St..  from  Freret  to 
Robertson,  Barber  Asphalt  Co.,  .$4,247 ;  paving 
Octavia  St.,  from  Freret  to  South  Robertson, 
Barber  Asphalt  Co.,  $2,448 :  paving  lake  side 
of  Claiborne  St.,  from  Esplanade  to  Elysian 
Fields,  Barber  Asphalt  Co.,  only  bidder,  $44,- 
269 ;  paving  Rendon  St.,  from  Duinaine  to  De 
Soto.  Standard  Paving  and  Construction  Co., 
$13,004. 

The  Board  of  Aldermen  of  Opelousas,  La., 
has  awarded  the  contract  to  laj'  10,600  ft.  of 
concrete  sidewalk  and  2.200  ft.  of  concrete 
curb  on  the  west  side  of  Liberty  St.,  to  Kelley 
&  Jones. 

Minnesota. 

The  City  Council  of  Crookston,  Minn.,  has 
passed  resolutions  providing  for  the  paving 
of  Houston  Ave.,  and  three  other  streets  with 
Westrumite  instead  of  asphalt.  The  paving 
contemplated  for  next  vear  will  cost  between 
$.50,000   and   $75,000. 

Mississippi. 

On  Dec.  .3  the  First  Beat  of  Copiah  County, 
Hazlehurst.  Miss.,  county  seat,  voted  in  favor 
of  issuing  bonds  in  the  sum  of  $75,000  for 
tlie  improvement  of  roads.  I.  N.  Ellis,  H.  J. 
Wilson  and  Melville  Ramsey  have  been  ap- 
pointed road  commissioners.  It  is  expected 
that  work  will  be  started  within  a  few 
months. 

J.  B.  Silves  &  Son  of  Alliance,  O.,  have  been 
awarded  the  contract  by  the  city  of  Gulfport, 
Miss.,  for  the  construction  of  approximately 
10,000  sq.  yds.  of  cement  sidewalks  for  $.94% 
per  yd.  Bids  were  opened  Dec.  6  by  Louis 
M.    Hudson,    Street    Commissioner. 

Missouri. 

The  365  Day  Road  Association  has  been 
formed  in  Carthage.  Mo.,  bj'  automobile  and 
business  men  of  that  city,  with  125  men  sub- 
ject to  monthly  assessment  to  create  a  fund 
to  better  the  329  miles  of  gravel  roads  of  the 
county  and  build  new  ones. 

New  Jersey. 

.-\  petition  bas  been  received  by  the  Board 
of  Freeholders  of  Middlesex  County,  from 
property  owners  in  Madison  township.  New 
Brunswick.  N.  J.,  county  seat,  asking  that  a 
piece  of  road  between  the  Old  Bridge  and 
Englishtown  road  be  graveled  so  as  to  make 
one  continuous  gravel  road  between  Mon- 
mouth  and   Middlesex  counties. 

The  Fludson  County  Boulevard  Commission 
of    Jersey    City.    N.    J.,    has    been    organized, 


John   Haas   is   chairman,  John    D.   O'Gornian, 
secretary,  and  John  Sweeney,  clerk. 

Van  Kueren  &  Son  have  been  awarded  the 
contract  by  the  board  of  Works  of  Newark, 
N.  J.,  for  grading,  curbing  and  flagging  Car- 
lisle and  Clay  Sts,.  for  $5,011. 

New  York. 

^Bids  will  be  received  until  11  a.  ni..  Dec. 
21,  by  Alfred  E.  Steers,  President  of  the 
Borough  of  Brooklyn,  New  York  city,  for  18 
street  paving  contracts,  the  largest  being  No. 
1,  as  follows :  For  regulating,  curbing  and 
paving  with  asphalt  on  a  concrete  foundation 
the  roadway  of  Blake  Ave.,  from  Van  Siclen 
Ave.  to  Logan  St.,  together  with  all  work 
incidental  thereto.  The  Engineer's  estimate 
of  the  quantities  is  as  follows:  14,084  sq. 
yds.  asphalt  pavement  (five  years'  mainte- 
nance) :  1,969  en.  yds.  concrete  for  pavement 
foundation;  1,080  lin.  ft.  new  curbstone,  set 
in  concrete ;  5,840  lin.  ft.  old  curbstone,  reset 
in  concrete.  The  time  allowed  for  the  com- 
pletion of  the  work  and  the  full  performance 
of  the  contract  is  40  working  days.  The 
amount  of   security  required  is  $9,000. 

^I'ids  will  be  received  until  2  p.  m.,  Dec. 
19,  by  George  McAneny,  President  of  the 
Borough  of  Manhattan,  New  York  city,  for 
regulating  and  paving  with  asphalt  block 
pavement  on  concrete  foundation  the  road- 
way of  176th  St.,  from  Amsterdam  to  Audu- 
bon Ave.  The  engineer's  estimate  of  quan- 
tities included  is:  1,310  sq.  yds.  of  asphalt 
block  pavement ;  260  cu.  yds.  of  Portland  ce- 
ment concrete:  500  lin.  ft.  of  new  blucstone 
curbstone  furnished  and  set;  30  lin.  ft.  of  old 
bluestone  curbstone,  redressed,  rejointed  and 
reset ;  3  noiseless  heads  and  covers  for  sewer 
manholes  furnished  and  set ;  2  noiseless  heads 
and  covers  for  water  manholes  furnished  and 
set. 

The  L'.  S.  Wood  Preser\ing  Co.,  165  Broad- 
way, New  York  City,  has  been  awarded  the 
contract  in  that  city  for  furnishing  and  de- 
livering wood  paving  blocks  to  3ril  Ave.,  145th 
St.,  and  City  Island  bridges  for  $12,956.  Bids 
were  opened.  Dec.  6  by  Kingsley  L.  Martin. 
Commissioner  of  Bridges,  Department  of 
Bridges. 

The  Town  Board  of  Alexandria  Bay.  N.  Y., 
has  been  petitioned  for  a  new  highway  in  the 
town,  to  run  along  the  west  side  of  Otter 
creek  across  the  lands  of  William  Norton  to 
the  property  of  Henry  Archer.  Frank  Lee. 
William   Estes  and   others. 

A  club  is  to  be  formed  by  the  automobile 
owners  of  Sodus,  N.  Y.,  to  work  in  conjunc- 
tion with  the  state  association  for  the  further- 
ance of  the  good  roads  movement.  Especial 
effort  w-ill  be  put  forth  by  the  club  for  the 
building  of  the  proposed  state  road  from 
Oswego  to  connect  with  the  improved  road 
from  Union  Hill  to  Rochester.  Attorney  H. 
L.  Kelly  of  Sodus  is  interested. 

Ernest  Woods  has  been  awarded  the  con- 
tract by  the  board  of  contract  and  supply  of 
Syracuse,  N.  Y.,  for  grading  Thomas  St., 
from  Manlius  to  Kline  for  $3,895 

North  Carolina. 

The  numicipal  and  commercial  bodies  of 
Raleigh,  N.  C,  are  adopting  resolutions  call- 
ing on  the  LI.  S.  government  to  establish  and 
maintain  an  adequate  improved  driveway  from 
the  city  out  to  the  National  cemetery,  one 
mile  from  the  corporate  limits. 

Ohio. 

4*Eids  will  be  received  until  10  a.  m.,  Dec. 
20,  by  County  Conmiissioners,  Woodsfield, 
O.,  for  the  grading  and  macadamizing  of  one 
mile  of  road  in  Canton  Township  in  Monroe 
County.  The  cost  of  the  work  is  estimated 
at  $8,:{75.  James  C.  Wonders,  Columbus,  O., 
is  State   Highway  Engineer. 

+Hids  will  be  received  until  noon,  Dec. 
22.  ])y  Director  of  Public  Service,  Cincin- 
nati, O.,  for  furnishing  and  delivering  f.  o.  b. 
cars  at  Cincinnati,  O.,  five  or  more  two-horse 
flushing  machines  for  street  cleaning  pur- 
poses.    John   J.   Wenner   is   Clerk. 

•J-Bids  will  be  received  until  noon,  Jan.  6, 
by  Board  of  County  Commissioners,  Cincin- 
nati,  O.,    for  the   improvement   under   .Specifi- 


cations No.  32,  of  the  Dick  Road  from  How- 
ard's Creek,  to  the  Oxford  Road  in  Crosby 
Township.     Fred    Dreihs   is    Clerk. 

The  County  Commissioners  at  Cincinnati, 
O.,  have  awarded  the  contract  for  the  im- 
provement under  Specifications  .\'o.  110,  of 
North  Bend  Road  from  Harrison  pike  of 
north  corporation  line  of  village  of  Cheviot 
in  Green  Township  to  R.  E.  Cash,  1 15  Ehr- 
man  Ave.,  Cincinnati,  for  $11,177.  Bids  were 
opened   Dec.   2. 

R.  Deckard  &  Son  of  Bowling  Green,  O., 
have  been  awarded  the  contract  by  the  city 
council  of  the  village  of  Linden  Heights,  0., 
for  the  construction  of  approximately  190,000 
sq.  ft.  of  flagstone  sidewalks  for  $.12%  per 
sq.   ft.     Bids   were  opened   Dec.   5. 

Thomas  H.  Gibbons  of  College  Corner,  O., 
has  been  awarded  the  contract  by  the  commis- 
sioners of  L'nion  County,  Liberty,  Ind.,  for 
the  construction  of  a  gravel  road  in  Center 
township  for  $2,810.  The  work  includes  grad- 
ing, draining  and  paving  with  broken  stone. 
Bids  were  opened  Dec.  5. 

Baldwin  Bros.,  Cleveland,  O.,  have  lieen 
awarded  the  contract  by  Cumings  &  Downer, 
C.  E..  of  Painesville.  O..  for  grading  the  sub- 
division site,  Wickliffe,  Lake  County,  O.,  for 
the  Cleveland  Crane  &  Engineering  Co.,  of 
Wickliffe.  The  work  will  include  the  exca- 
vating and  spreading  of  about  11,310  cu.  yds. 
of  earth  and  the  grading  of  a  new  road,  and 
will  cost  $.23  per  cu.  vd.  Bids  were  opened 
Nov.  30. 

The  Village  Council  of  Genoa,  O.,  has 
passed  an  ordinance  providing  for  the  paving 
of  streets  and  the  installation  of  sewers. 

The  County  Commissioners  at  Llrbana,  O., 
will  soon  award  the  contract  for  building  the 
new  stone  road  north  out  of  St.  Paris  one 
mile  into  Johnson  township. 

'The  City  Council  of  Canton,  O.,  has  passed 
resolutions  to  improve  Arch  St.  and  Bluff  St., 
I)y  grading  and  for  the  paving  of  Logan  Ave., 
from  Lake  .St.  to  Aultman  Ave. 

A  petition  is  being  circulated  by  the  prop- 
erty owners  on  North  D  St.,  in  Hamilton,  0., 
asking  for  tUe  paving  of  that  street. 

Director  L.  A.  Thorp  of  Painesville,  O.,  ac- 
cording to  information  from  that  city,  states 
that  in  the  near  future  plans  would  be  dis- 
cussed as  to  the  advisability  of  paving  Main 
St.,  Walnut  St.  between  St.  Clair  and  State, 
and  State  St.  from  Walnut  St.  to  the  Nickel 
Plate  R.  R. 

The  City  Council  of  Montpelier,  O.,  has 
passed  a  resolution  directing  that  a  survey  of 
Empire  St.,  from  the  depot  to  Main  St..  and 
Main  St.,  from  Monroe  St.  to  the  fair  groiuid 
be  made  and  that  a  grade  be  established  and 
plans  and  specifications   for  paving  be  made. 

Property  owners  of  Youngstown,  O.,  re- 
cently held  a  meeting  and  passed  a  resolution 
to  ask  for  the  macadamizing  of  the  state  road 
from  Tibbetts  Corners  to  the  Howland  town- 
ship line.  Ihe  road  runs  from  Cleveland  to 
Pittsburg  and  is  known  as  the  Federal  road 
in  Youngstown. 

The   City  Council  of  Norwood,  O.,  has  de- 
cided to  hold  an  election  Jan.  24  to  vote  on 
the  issuing  of  $18,000  worth  of  bonds  to  pay 
'   for    resurfacing    all    macadam    streets    in    the 
city,  and  $6,000  for  oiling  streets. 

City  Engineer  George  W.  Tonson  of  To- 
ledo, O.,  has  estimated  the  cost  of  repaving 
Cherry  St.,  between  Summit  and  Bancroft  at 
$45,220.  The  total  number  of  feet  to  be  paved 
is  6,000  and  it  is  estimated  that  if  asphalt, 
asphalt  block  or  bitulithic  is  used  the  cost  will 
be  $2.50  per  ft. 

The  Council  Committee  of  Streets,  Cincin- 
nati, O.,  has  decided  to  recommend  to  the 
citv  council  that  Walter  Ave.,  Walnut  Hills, 
be  paved  with  wood  block. 

The  City  Council  of  Youngstown,  O.,  has 
decided  to  repave  Market  St.,  from  the 
viaduct  to  Warren  Ave. 

The  City  Council  of  Girard,  O.,  has  passed 
a  resolution  providing  for  the  paving  of  State 
St. 

Oklahoma. 
The   City   Council   of   Pawhuska.  Okla.,  has 
let  the  contract  to  Howard  Walton  of  Coffee- 
ville,   and    E.    A.    Hanna    of   Ochelta   for   the 
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construction  of  more  than  $100,000  worth  of 
paving,  'i'hc  i)rict'  is  $"2..'i:!  per  sq.  yd.  for  ce- 
ment liase.  vitrified  l)ricl<  and  asplialt  filler, 
with   $.(i5  per  yd.,   for   cnrh   and   gutter. 

^•liids  will  he  received  until  December  20, 
by  T.  C.  Hughes,  City  Engineer,  Tulsa,  Okla., 
for  the  construction  of  seven  miles  of  brick 
and  asphalt  pavement. 

Oklahoma  County  has  voted  five  hundred 
thousand  dollars  for  the  construction  of 
county  roads  leading  east  and  w.-st  and  north 
and  south  of  Oklahoma  City.  It  is  llie  plan 
to  construct  these  roads  up  to  date  in  every 
respect,  but  the  plans  anci  specifications  are 
not  yet  completed  neither  is  tlie  route  of  the 
road  definitely  determined.  However,  the 
preliminary  work  is  progressing  rapidly  and 
it  is  hoped  within  90  days  to  be  able  to  have 
some  definite  information  about  this  work. 
W.  C.  Rurke  is  Citv  Engineer  of  Oklahoma 
City. 

Oregon. 

Advices  from  Aletolius,  Ore.,  state  that 
Nelson  Bros.,  Oregon  Trunk  line  contractors, 
have  accepted  a  contract  for  grading  10 
miles  of  streets  in  that  town. 

The  City  of  Portland,  Ore.,  will  sell  bonds 
Dec.  14  in  the  sum  of  $.50,000  for  the  purchase, 
construction  and  installation  of  incinerating 
plants.     A.  L.  Barbur  is  City  Auditor. 

The  Street  Committee  of  the  City  Executive 
Board  of  Portland,  Ore.,  has  awarded  con- 
tracts for  the  improvement  of  27  streets  at 
a  cost  of  $207. 4o6,  as  follows:  E.  40th  St., 
from  Hawthorne  Ave.  to  E.  Taylor.  Hassam 
pavement,  Oregon  Hassam  Paving  Co.,  $7,2.52 ; 
E.  Glisan  St.,  from  Union  to  Grand,  Has- 
sam pavement,  Oregon  Hassam  Paving  Co., 
$2.2(54 ;  Emerson  St.,  from  Kcrby  to  Patton, 
Hassam  pavement,  Oregon  Hassam  Paving  Co., 
$24,484:  Oberlin  St.,  from  Portsmouth  to  Van 
Houten,  grading,  R,  J.  Debnhr,  $174:  Klick- 
itat St..  from  E.  7th  to  Union,  asphalt  pave- 
ment, Elwood  Wiles.  $(1,013;  E.  Burnside  St., 
from  E.  74th  to  E'.  82d,  grading  and  concrete 
curbs  and  walks,  G.  K.  Howlitl,  $.5,.30t5 ;  Cali- 
fornia St.  district,  filling  and  curbs  and  walks, 
Joplin  &  Meeks,  $1,373;  Constance  St..  from 
Union  to  E.  17th,  bitulithic  pavement,  Warren 
Construction  Co..  $.5.7i:)6 :  Princeton  St.,  from 
Portsmouth  to  McKenna.  grading  and  con- 
crete curbs  and  walks,  R.  J.  Debnhr,  $4,2().5 : 
E.  Lincoln  St.  district,  grading  and  curbs  and 
walks,  Giebisch  &  Joplni.  $3,!)()0:  E.  Market 
St.,  from  E.  34th  to  Glenn,  asphalt  pavement, 
Barber  Asphalt  Paving  Co.,  $4,4iM ;  Parkside 
Drive,  bitulithic  pavement,  Warren  Construc- 
tion Co.,  $.5,489:  Spokane  Ave.,  from  E.  19th 
to  E.  23d,  grading  and  concrete  curbs  and 
walks.  Giebisch  &\ToDlin,  $3,0.38;  Claybournc 
.\ve.,  from  E.  34th  to  Milwaukie.  grading  and 
concrete  curbs  and  walks,  Giebisch  &  Joplin, 
$2,318;  Skidmore  St.,  from  ^Maryland  to 
Court,  bitulithic  pavement,  Warren  Construc- 
tion Co.,  $1.3,830;  E.  (jlst  St.,  from  E.  Stark 
to  E.  Burnside,  grading  and  concrete  curbs 
and  walks,  G.  K.  Howlitt,  $3,(.i42 ;  E.  12th  St., 
from  Tillamook  to  Thompson,  bitulithic  pave- 
ment. Warren  Construction  Co..  $4,347;  E. 
69th  St..  from  E.  Yamhill  to  E.  Taylor,  grad- 
ing and  concrete  curbs  and  walks.  G.  K.  How- 
litt, $484;  E.  13th  St.,  from  Killingsworth  to 
Ainsworth,  grading  and  concrete  curbs  and 
walks,  Giebisch  &  "joplin,  $4,282 ;  E.  28th  St., 
from  Francis  to  Cora,  grading  and  concrete 
curbs  and  walks,  Stevens  Bros..  $2,83(i ;  E. 
27th  St.  district,  bitulithic  p.ivement.  Warren 
Construction  Co..  $139,3(13:   E.  20th   St..   from 


.\lberta  to  Killmgsworlh,  grading  and  con- 
crete curbs  and  walks.  Giebisch  &  Joplin, 
$4,049.  K.  32(1  St.,  from  Alberta  to  Prescott, 
grading  and  concrete  curbs  and  walks,  Gie- 
bisch &  Joplin,  $1,428;  Union  .\ve.,  from  E. 
Salmon  to  Belmont,  fdl  and  macadam  road- 
way. Oregon  Independent  Paving  Co.,  $11,350; 
E.  Washington  St.,  from  E.  27th  to  E.  30th, 
grading  and  concrete  curbs  and  walks,  Gie- 
bi.sch   S;  Joplin.  $2,110. 

Pennsylvania. 

The  City  Council  of  Harrisburg.  Pa.,  on 
Nov.  28,  let  contracts  for  the  paving  of  streets 
as  follows,  M.  B.  Cowden,  Citv  Engineer : 
I'he  Barber  .Asphalt  Co.,  40  streets,  58,922  sq. 
vds.,  for  $119,800;  Central  Construction  Co., 
12  sl;reets,  19,3.30  sq.  yds.,  for  $4<1.(HI0.  Granite 
curbing  is  included  in  nearly  every  case.  The 
paving  of  Hop  St.,  an<I  of  Forrest,  from  .jth 
St.,  to  Gth  St.,  were  not  awarded 

Tennessee. 

The  Memphis-Bristol  Highway  Connnission 
has  been  organized  to  put  into  eflfect  the  plan 
for  building  a  highway  across  the  state.  The 
following  oflicers  have  been  elected:  W.  M. 
Casetty,  President ;  A.  W.  Willis,  Vice-Presi- 
dent;  George  A.  Gowan,  Secretary-Treasurer; 
Hamilton   Parks,   .Attorney. 

Texas. 

The  City  of  Houston,  Te.\..  will  sell  bonds 
Jan.  9  to' the  amount  of  $100,000  for  street 
paving.  H.  B.  Rice  is  Mayor  and  Dan  C. 
Smith,  Jr.,  City  Secretary. 

.At  a  recent  meeting  of  the  Cross  Plains 
Townsite  Co.,  Cross  Plains,  Callahan  County. 
Tex.,  the  directors  authorized  the  grading  of 
10  miles  of  streets  in  the  new  townsite.  The 
main  streefs  are  to  be  110  ft.  wide  and  will 
be  graveled.  The  other  streets  will  be  8  ft. 
wide. 

The  City  Council  of  HilLsboro  Tex.,  has 
closed  a  contract  with  Civil  Engineer  E.  L. 
Dalton  of  Dallas,  Tex.,  to  superintend  the 
paving  of  the  court  house  square  and  the 
streets  of  the  city  within  the  fire  limits,  for 
which  an  issue  of  $40,000  of  street  improve- 
ment bonds  were  recently  sold.  The  work  of 
paving  will  probably  begin  early  in  the  spring. 

The  County  Commissioners  at  Crockett, 
Tex.,  have  purchased  four  road  building  and 
working  machines  for  use  in  building  and  im- 
proving the  roads  in  the  county. 

The  Ten  Thousand  Club  of  Smithvillc, 
Te.x.,  has  appointed  a  committee  to  look  into 
the  matter  of  calling  a  bond  election  for  good 
roads  in  that  precinct. 

The  Magnolia  Park  Land  Co.  of  Houston, 
Tex.,  has  awarded  contract  for  clearing  and 
trading  7%  miles  of  streets  in  Magnolia  Park 
to  R.  L.  Armstrong:  and  M.  C.  Otto,  of  Hous- 
ton. The  former  will  clear  the  streets  of  1,849 
stumps  and  other  obstructions,  and  the  latter 
will  grade,  gutter  and  lay  culverts,  etc.  Work 
is  to  begin  at  once.  The  excavation  work 
amounts  to  2.-573  cu.  yds.,  and  40.639  lin.  ft. 
of  grading,  and  upward  of  .50  tile  and  metal 
culverts  will   be  put  in. 

The  Board  of  .Municipal  Commissioners  of 
Dallas,  Tex.,  has  accepted  the  bid  of  the  Te.\as 
Bitulithic  Co.,  for  paving  Grand  .\ve..  from 
Ervav  to  Holmes  St.,  and  Holmes  from 
Grand  to  Pennsylvania  at  $2.30  per  sq.  yd. 

The  Alvin  Business  League  of  Alvin,  Tex., 
plans  to  connect  Houston  and  .Alvin  with 
three  shell  and  gravel  roads  in  the  near  fu- 
ture.    One  road  as  planned  will  go  west  from 


.\lvin,  passing  through  Manvel,  .\rcola  and 
.■\lmeda  before  reaching  Houston.  .Another 
will  go  north  from  .\lvin  through  .\lvin 
Heights,  passing  three  miles  west' of  Pear- 
land  and  meeting  the  Harris  County-Choco- 
late Bayou  road  near  Clear  Creek.  The 
third  road  would  be  tlie  completion  of  the 
Houston-Alvin  road,  shelling  to  the  Harris 
county  line.  Plans  and  blueprints  for  these 
roads  have  been  prepared. 

The  city  of  Canadian,  Tex.,  held  an  elec- 
tion Dec.  8  to  vote  on  the  proposition  of  is- 
suing bonds   for   street   improvements. 

The  city  of  Dallas,  Tex.,  has  voted  the  is- 
suance of  bonds  to  the  amount  of  $3.5(1,000  for 
permanent    street    pavements. 

Virginia. 

.According  to  advices  from  .Norfolk.  Va., 
the  street  committee  of  the  city  council  is  out- 
lining plans  for  the  paving  of  Eflingham 
streets  carried  south  to  Columbia  or  South 
St..  instead  of  stopping  at  Hight  St. 

.An  election  will  be  held  in  Smith  County, 
Marion,  Va.,  to  vote  on  the  proposition  of 
issuing  bonds  in  the  sum  of  $.50,000  for  im- 
proving roads  in  Rich  Valley  l^istrict.  Elec- 
tion  Dec.  22. 

.An  election  is  to  be  held  in  Scott  County, 
Gate  City,  Va.,  Dec.  14,  to  vote  on  the  propo- 
sition of  issuing  bonds  to  the  amount  of 
$300,000   for   road  improvements. 

Lee  County,  Jonesville,  Va.,  has  voted  the 
issuance  of  bonds'  to  the  amount  of  $3(j4,000 
for   the  construction   nf  good  roads. 

Washington. 

Joint  L.  Stanley  has  been  awarded  the  con- 
tract in  Seattle,  Wash.,  for  gradnig  and  con- 
structing wood  curb  and  gutters  and  concrete 
sidewalks  on  .32nd  Ave.,  south  and  Washing- 
ton St.,  for  $2,710;  Bids  were  opened  Nov. 
11  bv  C.  B.  Bagley,  Sec'y.  Board  of  Public 
Worics. 

J.  A.  Zinkan  has  been  awarded  the  con- 
tract in  Seattle,  Wash.,  for  grading  Wash- 
ington St.,  and  31st  St.,  south  for  $:3.042.  Bids 
were  opened  Nov.  11  by  C.  B.  Bagley,  Secy. 
Hoard  of  Public  Works. 

.Andrew  Peterson  &  Co.  have  been  award- 
ed the  contract  in  Seattle,  Wash.,  for  grading 
and  curbing  E.  47th  St.,  et  al.  for  $1.3,(1.51. 
Bids  were  opened  Nov.  11  by  C.  B.  Bagley, 
Secy.   Board  of  Public  Works, 

The  Commercial  Club  of  Tacoma,  Wash., 
has  formed  the  Pierce  County  Good  Roads 
.Association  for  the  purpose  of  promoting  and 
educating  a  public  sentiment  in  favor  of  the 
construction, .  care  and  maintenance  of  good 
city,  county  and  state  roads,  Frank  N.  Mc- 
Candless,  Tacoma,  is  President,  and  H.  E, 
Post  of    Tacoma  is  Secretary  and  Treasuri!r. 

Steps  have  been  taken  by  the  Improvement 
Club  of  Waitsburg,  Wash,,  toward  paving 
Main  St.,  from  3rd  St.,  north  to  Main  St, 
bridge. 

The  Seattle  Commercial  Club  of  Seattle, 
Wash,,  is  considering  the  proposition  to  amend 
the  constitution  so  as  to  enable  the  state  to 
issue  its  bonds  for  a  comprehensive  scheme 
of  road  building, 

Canada. 

-According  to  advices  from  Victoria,  I?,  C, 
Hon.  Thomas  Taylor.  Minister  of  Public 
Works,  propo.ses  a  scenic  trunk  road  from  the 
Pacific  to  Winnipeg,  going  through  I'.ritish 
Columbia,  .Alberta,  Saskatchewan  and  Manito- 
ba. 


Alabama. 

The  Board  of  Public  Works  of  Mobile, 
Ala.,  has  inspected  the  territory  forming  the 
first  district  with  the  idea  of  extending  the 
water  and  sewer  systems  of  the  city.  The 
board  has  ordered  the  improvement  and  it  is 
estimated  that  it  will  cost  more  than  $2-50.000. 

The  city  of  Mobile.  Ala.,  has  sold  bonds  to 


the  amount  of  $117,000  for  im;:roving 
Uroad  St.,  and  bonds  to  the  amount  of 
$29,0nn  for  paving  and  improving  Water  St.. 
south    from   Eslava   to  Texas. 

The  town  of  Wetumpka,  .Ala.,  has  em- 
ployed the  Solomon-Norcross  Co.,  Engi- 
neers. Atlanta.  Ga..  to  make  a  betterment 
report    on    their    present    water    works    and 


electric     lighting     plant,    and    estimates    and 
plans    for   a   sewer   system. 
Arkansas. 

J.  K.  Riflfel  is  planning  a  new  sewer  dis- 
trict for  the  territory  between  2-5th  and  27th 
Sts..  and  between  Park  .Ave.  and  the  county 
hospital    grounds    in    Little    Rock,    Ark. 

•{•Bids   will   be   received   about   the   first   of 
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llic  year  by  the  City  of  Corning,  Cal.,  for 
the  construction  of  water  worlds  and  sewer 
system.  The  estimated  cost  of  the  work  is 
$(i9,000.  W.  F.  Lunning,  Red  BlufT,  is  En- 
gineer. 

Engineers  Haviland  and  Tibbets  of  Oak- 
land, who  recently  prepared  plans  and  will 
supervise  the  building  of  the  new  sewer  sys- 
tem for  Oroville,  Cal..  have  been  asked  by 
the  city  trustees  to  make  some  changes  in 
the  plans. 

The  city  of  Covina.  Cal.,  voted  Nov.  29  on 
tlic  proposition  of  issuing  bonds  to  the 
amount  of  $70,000  for  the  construction  of  a 
sewer  system  and  a  municipal  building. 

The  City  Engineer  of  Oakland,  Cal.,  has 
been  instructed  to  prepare  plans  tor  the 
rewering  of  the  Allendale  district  Under  the 
Vrooman    10-year   bond    act. 

.According  to  advices  from  Stockton,  Cal., 
fl.S  towns  and  cities  of  California  will  con- 
tribute to  the  grand  total  of  $4,126,806,  which 
it  is  estimated  will  be  spent  in  the  state  this 
year  for  sewers  and  better  water.  .'\n  anal- 
ysis of  the  data  compiled  by  the  State  Engi- 
neer Inspector  results  in  the  following  tabu- 
lations :  The  total  probable  expenditure  in 
the  State  for  sewers  and  better  water  will 
amount  to  $4,126,886  by  the  end  of  the  year, 
A  total  of  $917,094  has  already  been  voted 
on  for  new  sewers  and  disposal  plants  and 
$8.SS,772  for  extensions  and  improvements  of 
established  sewer  systems.  The  cost  of  pro- 
posed sewers  yet  to  be  voted  on  is  estimated 
at  $1,22.5,300.  This  makes  a  total  probable 
expenditure  for  sewers  of  $2,981,166.  Bonds 
for  new  water  systems  have  been  voted  on 
to  the  amount  of  $846,000  and  there  are 
planned  expenditures  estimated  at  $300,000, 
or  a  total  probable  expenditure  of  $1,146,000. 

General  Manager  Atwood  of  the  Land  & 
Water  Co.,  of  Yucaipa  City,  Cal.,  is  having 
plans  prepared  for  the  extension  of  the  exist- 
ing water  system,  as  soon  as  the  rains  make 
ih^  ground  workable. 

Plans  are  being  prepared  by  Dickinson  & 
Watkins,  State  Bank  Bldg.,  Little  Rock,  Av\<.. 
for  the  construction  of  a  new  water  system 
for  Portland,  .A.rk.,  estimated  to  cost  $.35,000. 
The  work  will  include  elevated  tank,  pumps, 
compressors,  fire  hydrants,  pipes,  valves,  etc., 
for  complete  system.  The  water  supply  will 
be  secured  from  deep  wells.  The  contract  will 
be  let  in  60  or  90  days. 

Colorado. 

The  City  Council  of  Ci.'lorado  Sprin.gs, 
Colo.,  has  established  a  sanitary  sewer  dis- 
trict. The  estimated  cost  of  the  improvement 
is  $9,1-56. 

Mayor  Avery  of  Colorado  Springs,  Colo., 
is  reported  to  have  stated  that  plans  have 
been  prepared  for  the  increasing  of  the  water 
storage  svstem  of  that  citv  by  nearly  500,- 
000,000  gals.,  at  a  cost  of '$80,000.  Five  of 
the  mountain  resevoirs  arc  to  be  made  larger. 

The  Denver  LTnion  Water  Co.,  Denver, 
Colo.,  of  which  D.  H.  Moffat  is  President, 
contemplates  making  new  extensions  and 
completing  those  begun,  so  as  to  increase 
the  water  supply.  The  company,  it  is  said, 
will  expend  $.350,000  on  these  improvements. 
The  first  will  be  the  building  of  a  48-in. 
conduit  from  Platte  canon  to  Marsdcn  Lake, 
a  distance  of  about  11  miles.  The  company 
then  will  extend  the  40-in.  line  from  where 
it  now  ends,  a  distance  of  about  two  miles, 
to  the  Ashland  Ave.  reservoir,  then  a  30-in. 
conduit  running  from  Platte  canon  reservoir 
to  the  High  Line  ditch,  then  extensions  in 
the  Capitol  hill  district  down  Speer  blvd,, 
construction  of  the  main  conduit  from  Uni- 
versity Ave.  to  Logan  and  12-in.  mains  on 
Fourth  Ave.  .-'ud  Humboldt  St.,  to  Wash- 
ington St.,  witli  six  and  12-in.  mains  intcr- 
sectiotis. 

The  city  council  of  Golden,  Colo.,  has 
passed  an  ordinance  for  the  north  side  sani- 
tary sewer  district,  which  embraces  all  that 
part  of  the  city  north  of  Clear  Creek. 

District  of  Columbia. 

•Wjiils  will  be  recei\ed  until  2  p.  m.,  13c- 
cember  19,  by  Commissioners  of  the  District 
of  Columbia.  Washington,  D.  C,  for  the  con- 
struction  of   sewers  in  the   District. 


Georgia. 

•I*Bids  will  be  received  about  the  latter 
part  of  January  by  W.  J.  Marshall,  R.  F.  D. 
lizell,  Ga.,  for  the  construction  of  water 
works  and  electric  light  plant  for  the  town 
of  Roberta,  Ga.  The  work  will  include  rock 
and  cement  dam,  dynamo  to  generate  elec- 
tricity, pump  to  supply  tank  with  water,  pip- 
ing and  wires. 

The  election  which  was  to  be  held  in  Mari- 
etta, Ga.,  on  Dec.  1,  to  vote  on  the  authoriza- 
tion of  issuing  bonds  for  sewer  extension  and 
improvements,  was  called  off  on  account  of 
the   small   registration. 

The  citizens  of  Rome,  Ga.,  voted  Dec.  6 
on  the  proposition  of  issuing  bonds  to  the 
amount  of  .$275,000  for  the  improvement  of 
the  sewerage  and  water  systems,  the  build- 
ing of  new  school  houses,  and  additional 
street  paving. 

The  citizens  of  Dublin,  Ga„  on  Dec.  6  voted< 
the  issuance  of  bonds  to  the  amount  of  $30,- 
000  for  the  improvement  of  the  li.ght  and 
water  plant  and  to  pave  streets. 

The  City  Council  of  Macon,  Ga.,  contem- 
plates placing  a  bond  issue  of  $1,000,000  for 
the  purchase  of  the  present  water  system  in 
Macon  and  extending,  enlarging  and  improv- 
ing. The  Board  of  Arbitration  has  fixed 
the  price  of  $699,000  for  the  water  system. 

Idaho. 

Boise  City,  Ida.,  solds  bonds  Dec.  2  in  the 
sum  of  $12..530  for  the  construction  of  lateral 
sewer  district  No.  108.  Emily  L.  Savidge 
is   City   Clerk. 

Illinois. 

•J»Bids  will  be  received  until  Dec.  1.5  by  the 
Board  of  Local  Improvements,  Lombard,  111., 
for  a  water  distribution  system  including  cast 
iron  pipe,  hydrants,  valves,  valve  boxes,  con- 
nections, etc.  George  W.  Sturtevant,  Fisher 
Bldg.,  Chicago,  111.,  is  Engineer. 

^Bids  will  be  received  until  8  p.  m.,  Decem- 
ber 20,  by  R.  J.  Welch,  Village  Clerk,  Frank- 
lin Park,  111.,  for  the  construction  of  5% 
miles  of  water  mains  from  4  to  10-in.  in  diam- 
eter. H.  L.  Emerson,  1118  Chamber  of  Com- 
merce  Bldg.,   Chicago,  111.,  is  Engineer. 

•{•Bids  will  be  received  until  11  a.  m.,  De- 
cember 21,  by  Board  of  Public  Works,  Chica- 
.go.  111.,  for  furnishing  the  labor  and  material 
for  cleaning  and  tuck  pointing  of  wMf.  of  the 
Harrison  St.  Pumping  Station.  A  certified 
check  for  $100,  payable  to  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  must  be  filed 
with  each  bid. 

The  Board  of  Local  Improvements  of 
Bloomington,  111.,  has  adopted  the  Engineer's 
estimate  for  the  work  of  extending  the  Or- 
chard Lane  sewer  from  its  present  outlet  to 
the   eight   ft.   sewer   at   Stillwell   St. 

The  Board  of  Local  Improvement  of  Car- 
linville.  111.,  has  let  the  contract  for  the  sewer 
on  the  east  end  of  First  South  St.  to  the 
Castle  Irnprovement  Co.,  of  that  city.  The 
sewer  will  be  of  tile  and  will  run  on  each 
side  of  the  street  in  the  boulevard,  beginning 
near  the  residence  of  C.  W.  Vankirk.  and 
terminating  at  the  east  end  of  First  South 
St. 

Sanitary  Engineer  Langdon  Pearse,  in 
charge  of  the  experimental  station  for  dis- 
posing of  sewage  at  39th  St,  and  the  lake, 
Chicago,  111.,  speaking  before  the  Neighbor- 
hood Club  of  River  Forest,  a  suburb  of  Chi- 
cago, advocated  the  establishment  of  a  sys- 
tem for  the  purification  of  the  sewerage  water 
in  the  Des  Plaines  River,  where  it  runs 
through  River  Forest,  Forest  Park,  Maywood 
and  Riverside.  The  cost  of  such  a  system  for 
purifying  the.  water  of  these  four  villages 
should  not  exceed  $100,000, 

The  proposition  of  issuing  $20,000  bonds  to 
construct  a  dam  spillway  and  reservoir  and 
to, extend  the  water  mains  and  water  works 
of  Mcl.cansboro,  111.,  carried  Dec.   1. 

Jno.  Mohr  &  Sons,  349  W.  Illinois  St., 
Chicago,  111.,  were  low  bidders  for  furnishing 
new  boiler  tubing  to  the  Chica.go  Ave.  pump- 
ing station,  Lincoln  Park  Blvd.  and  Chicago 
Ave.,  at  $0.19  per  lin.  ft,  B.  I.  Mullaney  is 
Commissioner    of    Public    Works. 


Indiana. 

Engineer  E.  E.  Watts,  10.5  S.  Main  St., 
Princeton,  Ind.,  has  submitted  plans  for  a 
sewerage  system  for  the  town  of  Jasper,  Ind. 
The  estimated  cost  of  the  improvement  is 
$2.5,000. 

The  contract  for  constructing  the  Virginia 
St.  sewer  in  La  Porte,  Ind.,  has  been  award- 
ed to  William  Reinhart  for  $2,023.  The 
sewer  runs  on  Virginia  Ave.  from  Rumely  to 
Lawrence  St.,  on  Lawrence  St.  from  Virginia 
.>\ve.  to  Ohio  St.,  and  on  Norton  St.  from 
Virginia  Ave.  to  Ohio  St.  Tlie  specifications 
call  for  850  ft.  of  24-in.  sewer,  310  ft,  of  12- 
in.   sewer  and   310   ft.   of   10-in.   sewer. 

Kansas. 

4*Bids  will  be  received  until  7:3ii  p.  m, 
Dec.  20,  by  Ray  B.  Roberts,  City  Clerk,  Pea- 
body,  Kans.,  for  the  necessary  labor  and  ma- 
terial for  an  extension  of  present  water 
works  system.  Bids  must  be  accompanied  by 
a  certified  check  payable  to  Citv  Treasurer, 
for  $400.  J.  W.  Mavity,  Lyndon.  Kan.,  is 
Engineer.  The  work  includes  about  4,000  ft, 
4-in.  cast  iron  pipe;  1,600  ft.  of  6-in.  cast 
iron  pipe:  3.800  lbs.  special:  12  hydrants,  4 
valves,  4-in.;  2  valves,  6-in.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Kentucky. 

^Bids  will  be  received  until  Dec.  16  by  the 
Hoard  of  Public  Works.  Louisville.  Ky.,  for 
the  construction  of  ei.ght  lateral  sewers,  esti- 
mated to  cost  $14,00n.  The  work  will  be 
done  on  the  follownig  streets :  In  18th  St. 
from  Garland  to  Duncan ;  in  Park  St.  from 
6th  to  7th ;  in  Green  St.  from  Hancock  to 
Clay:  in  Jefferson  St.  from  Oak  to  Shelby; 
in  Baxter  Ave.  from  Broadway  to  Rogers  St. ; 
in  Brook  St.  from  .\very  to  Lee ;  in  Madi- 
son St.  from  Clay  to  Campbell ;  in  Hert  St. 
from  Bardstown  Rd.  to  Tvler  Park. 

^Bids  will  be  received  un'il  noon,  Dec, 
30,  by  Commissioners  of  Sewerage,  605 
Equitable  Bldg.,  Louisville,  Ky.,  for  the  con- 
struction of  Section  "C,"  Middle  Fork  Sewer, 
Contract  No.  76,  including  the  construction 
of  about  2,700  ft.  of  concrete  sewer,  diameter 
33-in.,  including  2,700  ft.  of  earth  excavation, 
depth  5  ft.  to  30  ft.  and  about  600  cu.  yds.  of 
concrete.  Plans  and  speci'ications  may  be 
seen  at  the  oflice  of  the  Commissioners,  and 
at  the  office  of  Harrison  P.  Eddy,  Consulting 
Engineer,    14    Beacon    St.,    Boston,    Mass. 

The  following  bid  on  the  work  of  construct- 
ing the  8th  and  St.  Catherine  Sts.  sewer  in 
Louisville,  Ky.,  bids  for  which  were  received 
by  the  Sewer  Commissioners  of  that  city, 
Dec.  2:  Guild  &  Co.,  Chattanooga,  Tenn,; 
Tames  Ferry  &  Sons,  Pittsburg,  Pa.;  Harry 
Bickell  Co.,  Louisville ;  L.  W.  Hancock  Co., 
Louisville :  C.  T.  McCracken  &  Co..  Colum- 
bus, and  B.  C.  Miller  &  Co.,  Louisville.  The 
estimated  value  of  the  contract  is  $50,000, 
there  being  3,000  ft.  nf  sewer  to  be  con- 
structed. Contracts  will  probablv  be  awarded 
Dec.    17. 

Louisiana. 

The  City  Council  of  Hammond,  La.,  has 
decided  to  issue  bonds  in  the  sum  of  $100,000 
for  the  installation  of  a  sewer  system. 

Maryland. 

•{•Bids  will  be  received  until  11  a.  m.,  De- 
cember 21,  by  Board  of  Awards.  Baltimore, 
Md.,  for  Contract  No.  61.  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  lateral  sewers  in  District  No.  40-C,  in- 
cluding 45,000  lin.  ft.  terra  cotta  pipe  sewer, 
8  to  24-in.  diameter;  15.000  lin.  ft.  of  6-in. 
house  connections.  Separate  bids  will  also  be 
received  at  the  same  time  for  Contract  No.  11, 
for  the  construction  of  storm  water  drains,  in- 
cluding 1,445  ft.  of  36-in.  and  30-in.  brick  and 
concrete  drain ;  355  ft.  of  24-in.  terra  cotta 
drain ;  4.50  ft.  inlet  connections ;  14  inlets. 
Harry  W.  Rodgers  is  Secy.,  Sewerage  Com- 
mission.    C.  W.  Hendrick  is  Chief  Engineer. 

•J«Bids  will  be  received  until  11  a.  m.,  De- 
cember 21,  by  Board  of  Awards,  Baltimore, 
Md.,  for  the  furnishing  and  delivering  of  the 
following  supplies  to  the  water  board :  Lum- 
ber, wood,  oils,  brick,  cement,  cast-iron  work, 
lead-lined  iron  pipe,  cast-iron  pipe  and  fittings. 
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brass  castings,  feed,  tools,  rubber  and  packing, 
paints,  waste  and  rope,  and  hanling  pipe,  pipe 
fittings,  valves,  etc..  for  tbe  year  1911.  Alfred 
M.  Quick  is  Water  Engineer. 

The  citizens  of  Silver  Springs,  Md.,  at  a 
recent  meeting  named  a  committee  consisting 
of  State  Senator  Blaire  Lc.  Mark  Stcarnian, 
Gist  Blair.  Jr.,  Herbert  Cissel,  R.  Holt  Eas- 
ley,  Woodbury  Blair  and  Samuel  D.  Waters, 
to  organize  a  company  for  the  construction 
of  a  sewer  system  for  Silver  Spring.  It  is 
understood  that  three  miles  of  sewer  proposed 
will  cost  $21,000.  The  plan  is  to  connect 
with  the   Taknnia   Park   system. 

Masachusetts. 

The  State  Board  of  Health  of  Massa- 
chusetts has  approved  the  plan  of  the  city  of 
New  Bedford,  ^lass.,  to  install  a  new  inter- 
cepting sewerage  system.  Wm.  F.  Williams 
is  City  Engineer. 

Michigan. 

City  Engineer  Terry  of  Elint,  Mich.,  has 
been  instructed  to  prepare  plans  and  specifica- 
tions for  the  construction  of  a  sewer  on  W. 
'2nd  St.,  between  Grand  Traverse  and  Beach 
Sts. 

The  City  Coimcil  of  Kalamazoo,  Mich.,  has 
authorized  the  immediate  building  of  a  sewer 
on  Fulford  St.,  estimated  to  cost  $1-"),000. 
Bids  for  this  work  will  be  advertised  for 
shortly. 

Minnesota. 

The  Engineering  Department  of  Duluth, 
Minn.,  has  estimated  that  $7*1000  would  pay 
for  a  sanitary  trunk  sewer  from  the  end  of 
the  Woodland  car  line  to  Tischer's  Creek, 
emptying  at  St.  Marie  St.  This  would  also 
provide   for   septic   tanks. 

City  Engineer  S.  S.  Chute  of  St.  Cloud, 
Minn.,  has  completed  the  plans  and  specifica- 
tions for  the  proposed  sewer  system  No.  5. 
The  new  system  will  give  a  sewer  to  all  lots 
not  already  provided  between  16th  Ave.,  on 
the  west  and  the  river  on  the  east,  and  St. 
Germain  St.  on  the  south  and  the  Great 
Northern  tracks  on  the  north. 

Max  Holland  of  Cannon  Falls,  Minn.,  has 
been  awarded  the  contract  by  the  city  of  Ken- 
yon.  Minn.,  for  the  drilling  of  a  deep  10-in. 
well  for  $3.P0  per  ft.  Bids  were  opened  Dec. 
5. 

Missouri. 

The  innncdiate  construction  of  a  permanent 
sewer  in  the  West  End  of  St.  Louis.  Mo.,  for 
the  River  Des  Peres  is  again  being  agitated 
by  residents  and  property  owners  of  Wash- 
ington   Heights    and    Parkview. 

The  proposition  to  vote  bonds  in  the  sum 
of  $47.5,000  for  public  improvements,  included 
in  which  was  $100,000  for  building  a  septic 
tank  and  $100,000  for  constructing,  extending 
and  repairing  the  general  sewerage  system, 
was  defeated  Dec.  -5  in  Springfield,  Mo. 

F.  C.  Brooks  &  Sons  have  been  awarded 
the  contract  bv  the  city  of  Windsor.  Mo.,  for 
the  construction  of  approximately  three  miles 
of  trunk  sewer  in  that  citv.  Rollins  &  West- 
over,  Beal  Bldg.,  Kansas  City,  Mo.,  are  Engi- 
neers.    Bids  were  opened  Dec.  6. 

Montana. 

Plans  have  been  prepared  liy  C.  W.  Thorpe, 
Engineer,  Bozeman,  Mont.,  for  the  construc- 
tion of  a  new  water  system  for  Harlowton, 
Mont.,  estimated  to  cost  from  $1-"),000  to  $20.- 
000.  The  work  includes  S.fiOO  ft.  of^  8-in. 
main,  a  concrete  reservoir  with  centrifugal 
pump  and  gasoline  engine  for  fire  protection. 
The  supply  of  water  will  be  obtained  from 
wells.  The  contract  for  th;s  work  will  be 
let   in   Februarv.     A.   F.   .Anderson   is   Mayor. 

C.  M.  Thorpe.  Engineer.  Bozeman.  Mont., 
has  prepared  plans  for  the  construction  of  a 
new  water  works  system  for  Townsend, 
Mont.,  estimated  to  cost  $25,000.  The  work 
will  include  wells,  pumi)ing  outfit,  storage 
tank  and  10-in.,  fi-in.  and  4-in.  mains.  The 
contract  will  be  let  some  time  in  the  spring. 
Geo.  Faltemeyer  is  Mnyor 

,  *  Nebraska. 

^Bids  will  be  received  until  Dec.  15  by 
Citv    Clerk.    Lincoln,    Nebr.,    for    water    pipe 


as  follows:  74  tons  of  4-in.;  l'>i)  tons  of  G- 
in. :  35  tons  of  12-in. ;  170  tons  of  16-in.  and 
5  tons  of  special.  J.  Tyler  is  Commissioner 
of   Water. 

The  citizens  of  Wymore,  Nebr.,  on  Dec.  1 
voted  in  favor  of  the  proposition  of  issuing 
bonds  to  the  amount  of  $57,000  for  a  water 
plant. 

New  Jersey. 

The  Jersey  Paving  Corporation  has  been 
awarded  the  contract  by  the  Board  of  Works 
of  Newark,  N.  J.,  for  the  construction  of 
.\vc.  C  and  Dawson  St.  storm  sewers,  for 
$5,253. 

The  Township  Committee  of  Millburn. 
Millburn,  N.  J.,  has  authorized  the  sale  of 
12  $1,000  sewer  bonds  for  the  construction 
nf  a  sewer  system. 

The  Borough  Council  of  Fort  Lee,  N.  J., 
has  sold  bonds  to  the  amount  of  $-50,000  for 
the  construction  of  sewers.  V.  B.  Kelly  is 
Councilman. 

The  Newark.  N.  J.,  Common  Council  has 
voted  to  enter  into  a  contract  at  a  cost  of 
$f).250,000  for  the  purification  of  the  Passaic 
River.  The  project  is  to  build  a  trunk  sewer 
with  branches  to  extend  from  the  Passaic 
Falls  to  an  outlet  under  New  York  Bay  near 
Bobbins  Reef.  The  total  estimated  cost  of 
the    sewer    will    be   $12,250,000. 

The  Water  Department  of  the  city  of  .At- 
lantic City,  N.  J.,  awarded  contracts  Dec.  6 
for  furnishing  one  horizontal  single  cylinder 
non-condensing  Corliss  engine  to  .4.  D.  Gran- 
ger C,  flO  West  St.,  New  York  City,  for 
$3,183.      Bids   were   opened   Dec.   2. 

Louis  Jacques,  Elizabeth,  N.  J.,  has  been 
awarded  the  contract  by  the  City  Council  for 
the  construction  of  a  sewer  in  Erie  Ave.. 
from  Bayw^y  to  a  point  north  of  Springfield 
Road,  connecting  with  the  sewers  of  the 
Joint'  Municipalities  in  Bayway.  for  $1,003. 
Bids  were  opened  Dec.  1. 

New  York. 

4»Bids  will  be  received  until  11  a.  m.,  De- 
cember 1,  bv  .Alfred  E.  Steers.  President  of 
the  Borough  of  Brooklvn,  New  York  City,  for 
20  sewer  contracts.  No.  1  being  the  largest, 
as  follows:  For  furnishing  all  the  labor  and 
material  required  for  the  construction  of  out- 
let sewers  in  Coney  Island  Ave.,  between  Ter- 
race Place  and  Reeve  Place;  and  in  Reeve 
Place,  between  Coney  Island  .Ave.  and  Sher- 
man St. ;  and  tributary  sewer  in  Coney  Island 
Ave.,  between  Windsor  Place  and  Terrace 
Place,  and  a  sewer  basin  on  the  northwest 
corner  of  Sherman  St.  and  Seeley  St.  The 
Engineer's  preliminarv  estimate  of  the  quan- 
tities is  as  follows :  381  lin.  ft.  of  30-in.  brick 
sewer,  laid  complete,  incUuhng  all_jncidentals 
and  appurt-enances ;  per  lin.  ft.,  $0.75.  fi28  lin. 
ft.  of  24-in.  pipe  sewer,  laid  complete,  includ- 
ing all  incidentals  and  appurtenances;  per  lin. 
ft.,  $5.75.  307  lin.  ft.  of  18-in.  pipe  sewer, 
laid  complete,  including  all  nicidentals  and 
appurtenances,  per  lin.  ft.,  $4.35.  75  lin.  ft.  of 
12-in.  pipe  sewer,  laid  complete,  including  all 
incidentals  and  appurtenances;  per  lin.  ft.,. 
$3.25.  13  manholes,  complete,  with  iron  heads 
and  covers,  including  all  incidentals  and  ap- 
purtenances, per  manhole,  $55.  1  sewer  basin, 
complete,  of  cither  standard  design,  with  iron 
pans  or  grating,  iron  basin  hood  and  connect- 
ing culvert,  including  all  incidentals  and  ap- 
purtenances ;  per  basin,  $150.  6  sewer  basins 
reconnected,  including  all  incidentals  and  ap- 
purtenances ;  per  reconnection,  $10.  80,000  ft. 
B.  M.  of  sheeting  and  bracing,  driven  in  place, 
complete,  including  all  incidentals  and  appur- 
tenances ;  per  thousand  feet  B.  M.,  $18.  2,- 
000  ft.  B.  M.  of  foundation  planking,  laid  in 
place,  complete,  including  all  incidentals  and 
appurtenances ;  per  thousand  feet  B.  M.,  $25. 
The  time  allowed  for  the  completion  of  the 
work  and  full  performance  of  the  contract 
will  be  100  working  days.  The  amount- of  se- 
curitv  required  will  be  $-5,000. 

^Bids  will  be  received  until  11  a.  m.,  De- 
cember 24,  by  Board  of  Water  Supply,  165 
Broadway,  New  York  City,  for  Contract  67, 
Catskill  aqueduct,  for  the  construction  of  a 
portion  of  the  city  tunnel  of  the  Catskill  aque- 
duct, a  circular  tunnel  in  rock,  12  ft.  and  11 
ft.  inside  diameter:     From  the  northerly  end 


111  the  work  in-Union  Square,  at  14th  St.,  the 
tunnel  line  extends  in  a  general  southerly  di- 
rection through  the  Borough  of  .Manhattan, 
under  4th  .Ave.,  the  Bowery,  Delancey,  .Allen, 
Hester  and  Clinton  Sts.;  thence  beneath  the 
East  River  to  the  foot  of  Bridge  St.,  in  the 
Borough  of  Brooklyn,  and  through  this  Bor- 
ough under  Bridge  St.  and  Flatbush  .Ave.  to 
the  terminal  shaft.  Shaft  23,  at  .3d  .Ave.  and 
Schermerhorn  St.,  and  from  Flatbush  Ave. 
under  Lafayette  St.  to  the  terminal  shaft. 
Shaft  24,  in  Fort  Greene  Park.  The  work 
will  be  carried  on  through  six  shafts,  spaced 
from  3,800  to  5,200  ft.  apart,  and  varying  in 
depth  from  310  to  740  ft.  An  approximate 
statement  of  the  quantities  of  the  various 
classes  of  work  and  further  information  are 
given  in  the  Information  for  Bidders,  forming 
part  of  the  contract.  .At  the  above  place  and 
time  bids  will  be  publicly  opened  and  read. 
The  award  of  the  contract,  if  awarded,  will 
be  made  by  the  Board  as  soon  thereafter  as 
practicable.  The  Board  reserves  the  right  to 
reject  any  and  all  bids.  Two  or  more  bonds, 
the  aggregate  amount  of  which  shall  be  $700,- 
000,  will  be  required  for  the  faithful  perform- 
ance of  the  contract.  No  bid  will  be  received 
and  deposited  unless  accompanied  by  a  cer- 
tified check  upori  a  National  or  State  bank, 
drawn  to  the  order  of  the  Comptroller  of  the 
City  of  Ne^'  York  to  the  amount  of  $75,000. 
Time  allowed  for  the  completion  of  the  work 
is  .54  months  from  the  service  of  notice  by 
■  the  Board  to  begin  work.  Pamphlets  contain- 
ing information  for  bidders,  forms  of  pro- 
posal and  contract,  specifications,  etc.,  and 
pamphlets  of  contract  drawings  can  be  ob- 
tained at  the  above  address,  upon  application 
in  person  or  by  mail,  by  depositing  the  sum 
of  $10  in  currency,  or  check  drawn  to  the  or- 
der of  the  Board  of  Water  Supply,  for  each 
pamphlet,  or  $20  for  each  set.  This  deposit 
will  be  refunded  upon  the  return  of  the  pam- 
phlets in  acceptable  condition  within  thirty 
days  from  the  date  on  which  bids  are  to  be 
opened. 

4»Bids  will  be  received  until  11  a.  m.,  De- 
cember 24,  by  Board  of  Water  Supply,  165 
Broadway,  New  York  City,  for  Contract  66, 
Catskill  -Aqueduct,  for  the  construction  of  a 
portion  of  tre  city  tunnel  of  the  aqueduct, 
a  circular  tunnel  in  rock  varying  from  14  to 
12  ft.  inside  diameter:  From  the  northerly 
end  of  the  work  in  Central  Park,  near  8th 
-Ave.  and  W.  99th  St..  the  tunnel  line  extends 
in  a  general  southerly  direction  under  Central 
Park,  Cth  .Ave.  and  Broadway  to  14th  St.,  in 
Union  Square.  The  work  will  be  carried  on 
through  six  shafts,  spaced  from  2,300  to  4,- 
550  ft.  apart,  and  varying  in  depth  from  200 
to  2.50  ft.  .An  approximate  statement  of  the 
quantities  of  the  various  classes  of  work  and 
further  information  are  given  in  the  Informa- 
tion for  Bidders,  forming  part  of  the  contract. 
-At  the  above  place  and  time  bids  will  be  pub- 
licly opened  and  read.  The  award  of  the  con- 
tract, if  awarded,  will  be  made  by  the  Board 
as  soon  thereafter  as  practicable.  The  Board 
reserves  the  right  to  reject  any  and  all  bids. 
Two  or  more  bonds,  the  aggregate  amount  of 
which  shall  l)e  $900,000,  will  be  required  for 
the  faithful  performance  of  the  contract.  No 
bid  will  be  received  and  deposited  unless  ac- 
companied by  a  certiticd  check  upon  a  Na- 
tional or  State  liank,  drawn  to  the  order  of 
the  Comptroller  of  the  City  of  New  York  to 
the  amount  of  $100,000.  Time  allowed  for 
the  completion  of  the  work  is  .52  months 
from  the  service  of  notice  by  the  Board  to 
begin  work.  Pamphlets  containing  informa- 
tion for  bidders,  forms  of  proposal  and  con- 
tract, specifications,  etc.,  and  pamphlets  of 
contract  drawings  can  be  obtained  at  the 
above  address,  upon  application  in  person  or 
by  mail,  by  depositing  the  sum  of  $10  in  cur- 
rency, or  check  drawn  to  the  order  of  the 
Board  of  Water  Supply,  for  each  pamphlet, 
or  $20  for  each  set.  This  deposit  will  be  re- 
funded upon  the  return  of  the  pamphlets  in 
acceptable  condition  within  thirty  days  from 
the  date  on  which  bids  are  to  be  opened. 

4»Bids  will  be  received  until  11  a.  m.,  De- 
cember 24,  by  Board  of  Water  Supply,  165 
Broadway,  New  York  City,  for  Contract  65, 
of  the  Catskill  .Aqueduct,  for  the  construction 
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of  ;i  portion  of  the  city  tunnel  of  the  Catskill 
aqueduct  a  circular  tunnel  in  rock  15  ft.  and 
M  ft.  in.'iide  diameter :  From  the  northerly 
end  of  the  work  at  Aqueduct  and  Burnside 
Aves,  near  University  Heights,  the  tunnel  line 
extends  in  a  general  .southerly  direction  under 
Aqueduct  and  Lind  .\ves..  in  the  Borough  of 
The  Bronx,  to  the  crossing  under  the  Harlem 
River  at  167th  St.,  near  Highhridge;  thence 
beneath  Highhridge,  St.  Nicholas  and  i\Iorn- 
ingside  Parks  and  connecting  streets,  in  the 
Borough  of  ^lanhattan,  to  Central  Park,  near 
8th  Ave.  and  W.  99th  St.  The  work  will  be 
carried  on  through  7  shafts,  spaced  from  2,- 
500  to  5,100  ft.  apart,  and  varying  in  depth 
from  260  to  475  ft.  An  approximate  state- 
ment of  the  quantities  of  the  various  classes 
of  work  and  further  information  are  given  in 
the  Information  for  Bidders,  forming  part  of 
the  contract.  At  the  above  place  and  time 
bids  will  be  publicly  opened  and  read.  The 
award  of  the  contract,  if  awarded,  will  be 
made  by  the  Board  as  soon  thereafter  as 
practicable.  The  Board  reserves  the  right  to 
reject  any  and  all  bids.  Two  or  more  bonds, 
the  aggregate  amount  of  which  shall  be  $900,- 
000,  will  be  required  for  the  faithful  perform- 
ance of  the  contract.  No  bid  will  be  re- 
ceived and  deposited  unless  accompanied  by 
a  certified  check  upon  a  National  or  State 
bank,  drawn  to  the  order  of  the  Comptroller 
of  the  City  of  New  York,  to  the  amount  of 
$120,000.  Time  allowed  for  the  completion  of 
the  work  is  42  months  from  the  service  of 
notice  by  the  Board  to  begin  work.  Pam- 
phlets containing  information  for  bidders, 
forms  of  proposal  and  contract,  specifications, 
etc.,  and  pamphlets  of  contract  drawings  can 
be  obtained  at  the  above  address,  upon  appli- 
cation in  person  or  by  mail,  by  depositing  the 
sum  of  $10  in  currency,  or  check  drawn  to  the 
order  of  the  Board  of  Water  Supply,  for  each 
pamphlet,  or  $20  for  each  set.  This  deposit 
will  be  refunded  upon  the  return  of  the  pam- 
phlets in  acceptable  condition  within  30  days 
from  the  date  on  which  bids  are  to  be  opened. 

^•Bids  will  be  received  until  December  24 
at  11  a.  m.  by  the  Board  of  Water  Supply  at 
165  Broadway,  New  York,  N.  Y..  for  Catskill 
Aqueduct.  Contract  No.  63,  for  the  construc- 
tion of  a  portion  of  the  city  tunnel  of  the 
Catskill  .\queduct  a  circular  tunnel  in  rock  15 
ft.  inside  diameter  and  about  21,26n  ft.  long. 
From  the  northerly  end  of  the  work  in  Yon- 
kers,  about  200  it.  north  of  the  New  York 
City  line,  between  Jerome  and  Mount  Vernon 
Aves.,  the  tunnel  line  extends  in  a  general 
southerly  direction  through  the  Borough  of 
The  Bronx,  under  Van  Cortlandt  Park  and 
Jerome  Park  Reservoir,  and  thence  beneath 
the  old  Croton  Aqueduct  and  .\queduct  .\ve. 
to  Burnside  Ave.,  near  University  Heights. 
Tunnel  construction  will  be  carried  on 
through  five  shafts,  spaced  from  3,500  to  5,000 
ft.  apart,  and  varying  in  depth  from  215  to 
240  ft.  An  approximate  statement  of  the 
quantities  of  the  various  classes  of  work  and 
further  infonuation  arc  given  in  the  Informa- 
tion for  Bidders,  forming  part  of  the  con- 
tract. At  the  above  place  and  time  bids  will 
be  publicly  opened  and  read.  The  award  of 
the  contract,  if  awarded,  will  be  made  by  the 
Board  as  soon  thereafter  as  practicable.  The 
Board  reserves  the  right  to  reject  any  and  all 
bids.  Two  or  more  bonds,  the  aggregate 
amount  of  which  shall  be  $80(1,(11)0,  wilT  be 
required  for  the  faithful  performance  of  the 
contract.  No  bid  will  be  received  and  depos- 
ited unless  accompanied  by  a  certified  check 
upon  a  National  or  State  bank,  drawn  to  the 
order  of  the  Comptroller  of  the  City  of  New 
York,  to  the  amount  of  $100,000.  Time  al- 
lowed for  the  completion  of  the  work  is  40 
months  from  the  service  of  notice  by  the 
Boanl  to  begin  work.  Pamphlets  containing 
information  fin-  bidders,  forms  of  jjroposal 
and  contract,  specifications,  etc.,  and  pam- 
phlets of  contract  drawings  can  be  obtained  at 
the  above  address,  upon  application  in  person 
or  by  mail,  by  depositing  the  sum  of  $10  in 
currency,  or  check  drawn  to  the  order  of  the 
Board  of  Water  Supply,  for  each  pamphlet,  or 
$2(1  for  each  set.  This  deposit  will  be  re- 
fund.ed    upon    the    return   of   the   pamphlets    in 


acceptable  condition  within  30  days  of  the 
date  on  which  bids  are  to  be  opened. 

The  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co.  of  New  York  City,  has  been  awarded 
the  contract  b.\'  the  East  Orange  Water  Com- 
missioners of  East  Orange,  N.  J.,  for  furnish- 
ing 18(1  tons  of  cast  iron  pipe,  6  and  8  ins.  in 
diameter,  for  $21.20  a  ton  and  25  tons  of  spe- 
cials for  $47  per  ton. 

^Bids  will  be  received  until  8  p.  m.,  Jan. 
11,  by  Board  of  Trustees  of  .'\ngola,  Erie 
County,  N.  Y.,  for  furnishing  the  materials 
and  constructing  a  system  of  water  works  for 
that  place.  The  work  includes  850  tons  of 
cast  iron  pipe ;  50  fire  hydrants :  38  valves 
and  boxes ;  pumping  station.  Impounding 
well,  etc. ;  2  power  pumps,  2  gas  engines ; 
steel  standpipe,  etc.  Plans  and  specifications 
may  be  obtained  with  blank  forms  of  pro- 
posals at  the  office  of  the  Clerk,  George  L, 
Peck,  Angola,  N.  Y..  or  at  the  office  of  the^ 
Engineers,  Witmer  &  Brown,  2  Chapin  Block," 
Buffalo,    N.    Y. 

.A  special  election  was  held  in  Fairport,  N. 
Y.,  Dec.  6  for  the  purpose  of  voting  on  the 
proposition  of  raising  money  to  secure  the 
services  of  a  competent  civil  engineer  to  draw 
plans  and  specifications  for  a  new  sewer  sys- 
tem. 

A  petition  has  been  circulated  through  the 
5th  ward  of  Binghamton,  N.  Y..  asking  the 
Common  Council  to  construct  a  trunk  sewer 
down    Park   Creek. 

Following  bids  were  recentlv  received  by 
the  Department  of  Public  Works  of  Buft'alo, 
N.  Y.,  Francis  G.  Ward.  Commissioner,  for 
the  construction  of  a  10-in.  tile  sewer  in 
Dante  Place:  John  JM.  Fahning,  $2,200.  18, 
15  and  12-in.  tile  sewer  in  Lower  Terrace; 
William  Franklin,  $8,500,  15,  12  and  10-in. 
tile  sewer  in  Tuscarora  Rd.  and  Peconic  St.; 
W.  G.  Smith,  $2,500.  10-in.  tile  sewer  in  Wor- 
cester Place;  John  M..  Fahning,  $950. 

The  United  Clav  Companies,  .39  Cortlandt 
St.,  New  York  City,  has  been  awarded  the 
contract  by  the  .'Vrsenal  Central  Park  Board, 
Clinton  C.  Smith,  Secy.,  for  600  ft.  of  vitrified 
sewer  pipe  for  Parks  Bronx,  for  $182.  Bids 
were  opened  Dec.   1. 

North  Carolina. 

.All  bids  received  Dec.  5  by  John  .\.  Wed- 
dell.  Clerk,  Tarboro,  N.  C..  for  laving  ap- 
proximately one  mile  of  each  6  and  8-in.  cast 
iron  bell  and  spigot  water  mains  and  specials 
and  setting  about  16  fire  hydrants,  were  re- 
jected. 

Ohio. 

The  City  Council  of  Coshocton.  O..  has 
decided  to  build  S.  10th  St.  sewer.  The  Coun- 
cil has  also  appropriated  $2,000  additional  for 
new    water    works    wells. 

The  Board  of  Control  of  Piqua.  O..  has 
awarded  the  contract  for  the  building  of  the 
north  western  sewer  to  the  Backus  Construc- 
tion Co.,  of  Dayton,  O.,  for  approximatelv 
$10,000. 

The  County  Commissioners  at  Cinciiuiati, 
O.,  have  received*  a  communication  from  the 
North  Fairmount  Improvement  .\ssrciation 
of  Cincinnati,  requesting  that  the  Board  take 
steps  to  provide  a  trunk  sewer  for  the  Mill- 
creek  Valley. 

The  State  Board  of  Health  has  ordered  the 
city  of  Lima,  O.,  to  construct  a  filtration 
plant.  The  City  Board  of  Health  and  Coun- 
cil will  take  up  the  problem,  and  will  prob- 
ablv  order  the   plant  built. 

Mc.Atlonon  Bros.,  192  W.  Buchtel  Ave., 
.\kron,  O..  have  l>een  awarded  the  contract  by 
the  city  of  \kron  for  the  construction  of  a 
sewer  along  Euclid  .A.ve..  from  Schill  to  Wa- 
bash.  for  $1,067.  The  work  includes  20-in. 
and   24-in.  sewer.     Bids  were  opened   Dec.   1. 

F.  J.  Backus  of  Dayton,  O.,  has  been  award- 
ed the  contract  by  the  city  of  Piqua,  O..  for 
the  construction  of  a  sewer  on  parts  nf  Vine 
St..  Madison  Axe.  and  Lincoln  St.  Rids 
were  opened  Nov.  28. 

Geo.  J.  Bock  &  Son  of  Coshocton.  O.,  have 
been  awarded  the  contract  by  the  city  of 
Gallon.  O.,  for  the  construction  of  a  sanitary 
sewer  in  the  5th  District  of  the  city.  The 
work   includes   2,98A   ft.   of    15-in.    sewer;   247 


ft.  of  12-in.  sewer;  1,218  ft.  of  10-in.  sewer; 
S.;;(l5  ft.  of  8-in.  sewer;  1,131  ft.  of  6-in. 
sewer;  4,123  ft.  of  4-in.  sewer.  Bids  were 
opened   Nov.  28. 

Oklahoma. 

^Bids  will  lie  received  until  Jan.  1  by 
Board  of  Trustees  at  the  office  of  George  E. 
Pinkston,  City  Clerk,  Kiowa,  Okla.,  for  the 
extension  of  the  water  and  electric  light 
plant.  Plans  and  .specifications  can  be  seen 
at  the  office  of   the   Superintendent. 

.According  to  information  received  from 
Tulsa..  OkTa..  the  Gulf  Pipe  Line  Co.  will 
begin  immediately  the  extension  of  its  main 
line  from  the  Osage  reservation,  just  north 
of  Tulsa,  to  Bartlesville  and  Nowata.  The 
extension  will  be  about  40  miles  long  and  the 
total  investment  will  be  over  $1,000,000  in  the 
counties  of  Osage,   Washington   and   Nowata. 

Oregon. 

The  City  Executive  Board  of  Portland. 
Ore.,  has  awarded  the  contract  for  the  con- 
struction of  the  proposed  Holgate  St.  exten- 
sion of  the  Brooklyn  district  sewer  to  Paquet, 
Giebisch  &  Joplin  for  $104,372.  Bids  were 
opened    Nov.   25. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon.  Jan.  17, 
by  Charles  T.  Straughn,  County  Controller, 
Pottsville,  Pa.,  for  general  contract,  includ- 
ing increased  water  supply,  sewage  disposal 
plant,  power  plant,  elevator,  heating,  ventilat- 
ing, plumbing  and  electric  wiring  complete  for 
the  construction  of  a  building  for  the  insane 
at  Schuylkill  Haven,  Pa.  Plans  and  specifica- 
tions can  be  obtained  at  the  Controller's  of- 
fice on  or  after  Dec.  16 

The  Saegertown,  Pa..  City  Council  has  sold 
bonds  to  the  amount  of  $13,000  for  the  water 
works    improvements. 

Ordinances  have  been  introduced  in  the 
Common  Council  of  Pittsburg.  Pa.,  calling  for 
the  expenditure  of  $6,000,000  of  the  $10,305,- 
000  bond  money.  Part  of  the  money  will  be 
used  for  constructing  the  Negley  Run  and 
Try  St.  drainage  basins  and  for  improving 
the  parks. 

Pitt  Contracting  Co..  Fulton  Bldg..  Pitts- 
burg. Pa.,  has  been  awarded  the  contract  by 
the  Brookville  Water  Co..  Brookville.  Pa., 
Geo.  W.  Heber.  Secy.,  for  the  necessarv  labor 
and  material  for  the  construction  of  rein- 
forced concrete  settling  basins  and  a  dam. 
The  work  includes  the  following  approximate 
quantities:  2.150  yds.  earth  excavation,  30 
yds.  rock  excavation,  1.510  yds.  embankment, 
490  yds.  rubble  concrete.  526  yds.  reinforced 
concrete,  208  yds.  plain  concrete,  340  sq.  yds. 
slope  paving,  230  ft.  of  r2-in.  cast  iron  pipe. 
Bids   were   opened   Nov.   19. 

South  Dakota. 

The  citizens  of  Madison.  S.  Dak.,  voted 
Dec.  6  in  favor  of  the  proposition  of  issuing 
bonds  to  the  arnount  of  $65,000  for  the  build- 
ing of  a  sewer  system. 

Tennessee. 

The  Court  of  Civil  .Appeals  has  upheld  the 
$500,000  sewer  bond  issue  which  was  voted 
on  in  the  election  of  Oct.  14.  1909.  by  the  city 
of  Nashville,  Tenn.  The  Board  of  Public 
Works,  it  is  now  stated,  will  construct  sew- 
ers in  the  Northern.  Eastern,  Western  and 
Southern  portions  of  the  city.  George  W. 
Stainback   is    Chairman   of   the   Board. 

Texas. 

.A  home  company  is  being  organized  in 
Bartlett.  Tex.,  to  put  in  a  $12,000  sewerage 
plant.  Plans  have  been  outlined  by  an  engi- 
neer. 

City  Secretary  Hiddleson  of  El  Campo, 
Tex.,  has  outlined  plans  for  the  construction 
of  a  sewer  system  for  that  city.  The  city 
recently  voted  bonds  for  this  improvement  in 
the   sum   of  $140,000. 

.An  election  was  held  in  Pecos,  Tex..  Dec. 
10  to  vote  on  the  proposition  of  issuing  bonds 
to  the  amount  of  $25,000  for  the  construction 
of  a  sewer  system.  The  O'Neil  Engineering 
Co.,  of  Dallas,  has  prepared  plans  and  speci- 
fications   for    the    svstem.    which    will    cover 


Items  marked  thus  4«  indicate  work  now  open  for  bids. 
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What  Will  Be,  to  the  Isthmian  Canal 

Commission,  the  Salvage  Value 

of    the    Construction    Plant 

at   Panama? 

On  July  1,  11)10,  the  cost  of  plant  for  the 
construction  of  the  Panama  Canal  had  been 
in  round  figures  $-2.j.700,000.  Of  this  total 
$.3,888,000  were  expended  during  the  twelve 
months  immediately  preceding  the  date  named. 
The  stage  of  progress  reached  by  the  vari- 
ous parts  of  the  canal  construction  makes  it 
reasonable  to  assume  that  future  plant  ex- 
penditures wfill  be  comparatively  small.  At 
least  all  the  more  bulky  items  of  plant  are 
now  in  place  and  future  purchases  should  nat- 
urally be  limited  to  items  bought  to  replace 
worn  out   plant.     It   is   safe  to   assume.   how- 
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ever,  that  by  the  Umc  (he  canal  is  completed 
a  total  of  $.50,000,000  will  have  been  spent 
for  the  purchase  of  construction  plant.  The 
estimated  construction  cost  of  the  canal  is 
$2!I7.7CG,000,  so  that  the  first  cost  of  plant 
will  have  been  something  over  10  per  cent  of 
the  total  construction  cost,  if  the  canal  is 
completed  within  this  estimate.  What  may  the 
Canal  Commisison  expect  in  the  way  of  reiin- 
Inirsements   from   salvage  on   this  plant  ? 

Hefqre  considering  this  question  it  is  in- 
teresting to  note  the  division  of  the  plant  ex- 
penditure, so  far,  over  the  various  parts  of 
ihc  canal  work.  It  was  as  follows  on  July 
■|.  li)10: 
.Vtlantic  Division:  Cost. 

Dry  excavation   $      206,270 

Dredging  excavation   . .'. 2.071,371 

Gatun  dam  and  spillway. 943.935 

Gatun  locks   2.004,114 

Gatun  power  plant 194,462 

Porto  Hollo  quarry 1.053,314 

Xombre  de  Dios.  sand :!9C.06] 

•|"ransportation    1,514,391 

Colon  breakwater   449,179 

Central  Division: 

Dry  excavation  JI0,487,593 

Pacific  Division: 

Dry  excavation    $      302.509 

Dredging  excavation   2.842.217 

Pedro  Miguel  locks  and  dams 821,381 

Miratlores  locks  and  dams 926.598 

.\neon   quarry   768,957 

<'ham6    sand 293.517 

.Miraflores  power  plant 493,627 

Total    $25,771,496 

The  cost  accounting  system  adopted  by  the 
Canal  Commisison  provides  for  the  entire  ab- 
sorption of  plant  cost  by  the  time  the  work 
is  completed.  This  provides  for  the  maxi- 
mtim  possible  plant  cost.  There  will  be  sotne 
salvage.  What  will  it  be?.  The  minimum 
amount  wilUbe  the  scrap  value  of  the  plant; 
the  ma.ximum  amount  will  depend  on  the 
market  for  and  the  market  price  of  second- 
hand machinery  at  the  time  of  sale.  One 
can   only   speculate   what   these  will  be. 

The  character  of  the  plant  is  the  first  con- 
sideration in  determining  the  possible  inar- 
kets.  No  records  are  available  for  a  complete 
listing  of  the  plant,  but  one  may  arrive 
at  many  of  the  principal  items  and  the  fol- 
lowing partial  list  is  presented: 

Dump  and  flat  cars 3,800 

Locomotives    295 

Steam  shovels   140 

Barges   65 

Dredges   IS 

Pile  drivers  ' 17 

Tugs   -  10 

Spreaders    25 

Unloaders    '. 27 

Track  shifters   10 

Cranes  (railway)   60 

Cranes  (cantilever)    12 

t^ableways    8 

In  addition  there  are  the  equipment  of  two 
quarrying  and  crushing  plants,  half  a  thou- 
sand or  so  rock  drills,  several  hundred  miles 
of  railway  track  and  hundreds  of  machine 
shop  and  construction  tools,  pumps,  engines, 
etc.  .Mtogether  there  are  few  of  these  items 
for  which  there  is  not  a  constant  demand  for 
construction    and    transportation    work. 

The  available  markets  are  the  United 
States  and  the  South  .'\merican  nations,  and 
in  both  markets  the  disposition  must  be  grad- 
ual and  the  purchasers  will  be  widely  scat- 
tered. To  reach  either  market  all  except  the 
floating  plant  must  be  dismantled  and  shipped 
by  steamer  to  ports  several  hundred  to  a 
thousand  miles  distant.  It  is  plain,  therefore, 
that  whatever  the  actual  value  of  the  various 
plant  is  as  working  machines  at  the  isthmus, 
the  transportation  charges  to  available  mar- 
kets and  the  selling  costs  will  be  high.  Wheth- 
er the  Canal  Commission  itself  disposes  of 
the  plant  piecemeal  or  whether  it  sells  it  in 
a  lump  to  a  single  dealer,  these  storage,  trans- 
portation and  marketing  charges  must  be 
borne  by  the  plant.  In  a  word  the  various' 
machines  and  tools  will  fetch  at  the  Isthmus 
only  a  fraction  of  the  market  price  of  similar 
articles  in  the  United  States. 

So  much  for  the  market  for  the  canal  plant. 
What  will  be  its  condition  as  Working  tools 
when  its  services  at  Panama  are  finished?  It 
has  been  the  policy  of  the  Canal  Commission 
to  maintain  its  plant  to  a  high  standard,  if 
high  maintenance  and  repair  expenses  are 
criteria  of  conditions.  We  believe  as  a  mat- 
ter of  fact  that  a  very  efficient  working  con- 
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dition  has  been  maintained.  Naturally,  how- 
ever, with  a  service  extending  over  five  or 
six  years  and  with  often  continuous  and  in 
many  cases  severe  work,  many  of  the  ma- 
chines will  have  reached  their  limit  of  eco- 
nomical use  and  will  have  a  very  small  market 
value  as  second  hand  plant. 

No  attempt  has  been  made  in  these  re- 
marks to  set  specific  figures  of  salvage,  nor 
does  it  seem  practicable  to  do  so  without  so 
many  qualifications  that  they  mean  nothing.  It 
has  been  such  common  practice  of  writers  on 
the  Panama  Canal  work  to  assume  that  some- 
thing handsome  in  salvage  was  sometime  to 
be  credited  to  the  canal  construction  account, 
that  a  review  of  the  possibilities  is  desirable. 
To  one  who  reviews  the  chances  in  detail 
they  must,  we  think,  appear  very  moderate. 
It  has  to  be  kept  in  mind  that  it  is  not  the 
absolute  amount  but  the  proportion  that  we 
have  to  consider.  H.  as  a  recent  writer  states, 
or,  more  properly,  guesses,  the  "salvage  will 
be  several  million  dollars,"  it  forms  no  great 
item.  .Assuming  that  "several  million"  means 
five  million,  this  would  be  only  17  per  cent 
of  the  total  cost  of  the  plant  and  less  than 
two-tenths  of  one  per  cent  of  the  total  esti- 
mated construction  cost  of  the  canal. 

One  cannot  help  feeling  that  the  Canal 
Commission  in  charging  plant  cost  complete 
to  construction  costs  is  not  to  be  credited 
with  extreme  liberality,  but  with  just  ordi- 
nary conservatism.  Certainly,  no  contractor 
woiild  think  of  doing  diflferently  when  he 
could  figure  salvage  on  plant  to  come  to  no 
more  than  a  fraction  of  one  per  cent  of  the 
total  rost  of  the  work. 


Salvage  on   Cement  Bags  at   Panama. 

.About  90  per  cent  of  the  bags  in  which  ce- 
ment is  shipped  to  the  Isthmus  for  use  in  the 
Pacific  Division  locks  are  saved  and  returned 
to  the  manufacturers,  who  allow  8%  cts. 
apiece  lor  them.  The  cement  is  shipped  in 
a  bag  enclosed  within  another  bag,  both  made 
from  material  of  the  same  grade  and  weight, 
the  allowance  to  each  bag  of  cement,  there- 
fore, representing  17  cts.  As  fast  as  the  bags 
of  cement  are  emptied  at  the  mixers  they  are 
loaded  into  box  cars  and  carried  to  an  old 
building,  formerly  used  as  a  storehouse  by 
the  Pacific  Division,  situated  a  little  north 
of  the  yard  office  at  Miraflores,  where  they 
are  sorted  and  baled.  From  20  to  30  men, 
under  a  white  foreman,  are  constantly  em- 
ployed in  the  sorting  shed,  and  at  the  present 
time,  a  day's  work  in  sorting  and  preparing 
for  shipment  represents  from  25,000  to  35,000 
sacks.  The  good  bags  arc  packed  in  bales  Of 
100  each,  and  the  torn  or  otherwise  damaged 
bags,  in  bales  of  50  each.  The  damaged  bags 
are  mainly  utilized  by  filling  them  with  sand 
for  the  construction  of  dikes.  The  bags  are 
shaken  before  they  arc  placed  in  the  baling 
press,  and  the  sweepings  resulting  therefrom 
amount  to  50,  or  more,  barrels  a  day.  This 
cement  is  in  good  condition ;  is  used  in  con- 
crete operations  in  the  locks,  and  the  value  of 
it  pays  the  wages  of  the  force  employed  at  the 
sorting  shed,  including  the  foreman,  but  does 
not  take  into  account  the  cost  of  gathering  up 
the  bags  at  the  lock  sites,  and  the  haulage  to 
the  shed,  which  amounts  to  a  small  fraction 
of  a  cent  per  bag.  Many  of  the  bags  sent  to 
the  States  months  ago  are  now  returning  filled 
the  second  time,  and  are  still  whole,  capable 
of  being  used  again.  .\  statement  of  the  num- 
ber of  good  bags  returned  to  the  manufactur- 
ers from  the  beginning  of  concrete  operations 
at  the  Pedro  Miguel  and  Miraflores  Locks, 
and  the  value  thereof,  is  shown  in  the  fol- 
lowing table : 

Month.  No.  of  bags  Value. 

To  April  25,  1910 740.000  $  62,900.00 

May   180,000  15,300.00 

June    180,626  15,353.22 

July    182,516  15,513.86 

August     120.016  10,201.36 

September    540,592  45,950.32 

October    600,000  51,000.00 

November    661,300  56,210.50 

Total    3.205,050  $272,429.26 

The  cost  of  handling,  less  freight  charges, 
during  the  month  of  October  was  $983.71  for 

(Kifl.OfK)    bags    returncrl. 
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CONCRETE    AND     REINFORCED    CONCRETE     SECTION 


The    Gatun    Spillway,    Panama    Canal, 
with  Some  Costs  of  Construction. 

To  provide  for  the  flood  discharge  of  the 
artificial  lake  formed  by  damming  the  Cha- 
gres  River  at  Gatun  there  will  be  a  spillway 
located  about  midway  of  the  dam  crest.  This 
spillway  is  to  be  a  concrete  channel  1,200  ft. 
long  and  300  ft.  wide  at  the  upper  end  of 
which  is  a  dam  fitted  with  gates  for  regulat- 
ing the  fiovv.  The  plan  of  the  Gatun  Dam 
and  spillway  and  of  the  adjacent  locks  is 
given  in  Fig.  1.  Figures  2  and  3  show  the 
general  features  of  the  spillway  dam  struc- 
ture. 

The  largest  known  discharge  of  the  Chagres 
River  into  Gatun  Lake  would  render  neces- 
sary a  2,000-ft.  spillway,  assuming  an  uncon- 
trolled overfall  and  a  maximum  crest  depth  of 
5  ft.  Because  of  the  expense  of  such  a  long 
structure  resort  was  made  to  a  weir  with  crest 
gates  which  gives  a  greater  depth  of  overfall 
and  consequently  a  greater  volume  of  flow 
than  is  possible  with  an  uncontrolled  crest  of 
the  same  length.  Figure  2  is  a  plan  of  the 
spillway  weir  or  dam  which  was  adopted  and 
Fig.  3  gives  typical  weir  sections. 

Referring  to  Fig.  2  it  will  be  seen  that 
the  necessary  development  of  crest  is  obtained 
by  throwing  the  trace  of  the  dam  into  a  circu- 
lar arc  bending  upstream.  This  form,  as  will  be 
seen,  directs  the  discharge  toward  the  center 
where  the  energy  of  the  converging  stream 
will  partly  neutralize  itself.  To  complete  the 
neutralization,  two  rows  of  baffle  piers  are 
placed  on  arcs  of  circles  concentric  with  the 
dam  crest  as  shown  by  Fig.  2.  These  baffle 
piers  are  to  be  of  concrete   faced  on  the  up- 


circle  leading  to  the  flat  apron  below  the 
dam.  The  parabola  is  such  that  when  a 
stream  of  water  flowing  over  the  crest  is  G 
ft.  or  more  in  thickness  the  nappe  will  ad- 
here  to  the  downstream   face.     The   crest   of 


going  through  the  spillway  channel  and  will 
continue  to  do  so  until  the  maui  dam  has 
reached  a  height  well  above  the  crest  level  of 
the  spillway  dam.  Then  only  will  it  be  pos- 
sible  to   build   the   spillway   dam.     When   the 


Fig.   1 — Map   Showing    Location   of  Gatun    Dam,    Spillway  and    Locks. 


the  dam  is  divided  into  14  bays  45  ft.  wide 
by  13  piers  and  2  abutments.  Between  con- 
secutive piers  Stoney  gates  will  be  placed, 
rising  on  trains  of  live  rollers  which  move  on 
castings  set  in  grooves  in  the  piers. 


dam  is  built  it  will  have  to  be  constructed  in 
a  channel  through  which  a  stream  is  flowing 
at  the  rate  of  from  10,000  sec.  ft.  in  the  wet 
season  to  3,000  sec.  ft.  in  the  dry  season.  To 
permit   of   this   construction   piers   have   been 
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Fig.  2 — Plan   of  Gatun   Spillway. 


stream  side  with  cast  iron  plates,  and  project 
about  10  ft.  above  the  surface  of  the  apron. 
The  dam  ha,s  an  ogee  section  made  up  of  a 
parabola,   a   short   tangent   and   an   arc   of   a 


During  the  last  year  the  main  dam  fill  has 
been  carried  up  to  an  elevation  which  shuts 
off  all  the  natural  channels  of  discharge  for 
the    Chagres.      The    river    discharge    is    now 


built  projecting  upward  above  low  water 
from  the  foundation,  on  the  site  of  the  up- 
stream face  and  about  20  ft.  apart.  Between 
these    piers    stop    plank    will    be    placed    and 
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the  concrete  laid  behind  the  protection  of  the 
cofferdam  thus  formed.  In  addition  there 
will  be  built  under  the  three  center  gate  piers 
culverts  extending  under  the  dam.  These 
culverts  with  the  stop  plank  will  keep  the 
rise  of  lake  level  at  a  rate  such  that  the  con- 
crete dam  construction  can  be  maintained 
safely  in  advance  of  it.  When  the  dam  is 
completed  to  crest  level  these  culverts  will 
be  filled  with  concrete. 

The  concrete  work  of  the  Ga-tun  spillway 
comprises  the  dam  structure  shown  in  Figs. 
2  and  3  and  floor  and  wall  work  for  the  spill- 
way channel.  The  concrete  laid  to  Oct.  1, 
i;UO,  was  94,600  cu.  yds.,  at  an  average  cost 
of  $8.61  per  cu.  yd.  Detail  costs  of  the  con- 
crete work  for  six  months  to  June  30,  1910, 
and  for  three  months,  July-September,  1910, 
were  as  follows  : 

For  the  three  months  July-September  30, 
1010,  9,716  cu.  yds.  of  concrete  were  manu- 
factured at  the  following  cost : 

Item.  Per  eu.  yd. 

Cement    $1.8490 

Stone    2.4294 

Sand     0.6492 

Mixing 0.3420 

Total    ■ $5.2G9G 


Grouting  Natural  Soils  for  Bridge  and 
Building  Foundations. 

1!V     U.     ll'uilll.\.\.* 

Grout,  for  the  subject  of  this  paper  is  a 
liquid  cement  mortar  of  neat  cement  or  with 
various  parts  from  %  to  6  of  fine  sand  added. 
Owing  to  the  various  diversified  opinions  of 
the  efficacy  of  grout  as  a  part  of  general  con- 
struction, its  use  in  America  has  been  con- 
fined principally  to  brick  and  stone  paving,  fill- 
ing in  the  roofs  in  tunnel  lining,  and  washing 
concrete  surfaces.  The  principal  objections  to 
grout  are:  (1)  It  won't  set  up  and  never  at- 
tains its  full  strength,  and  (2)  it  doesn't  fill 
the  voids. 

As  regards  the  first  objection,  it  is  hard  to 
see  why  there  should  be  any  difference  in  the 
setting  up  qualities  of  grout  when  poured  into 
loose  rocks,  and  concrete,  as  the  result  in  both 
cases  is  the  same,  viz.,  stones  joined  together 
by  cement  mortar:  the  second  objection  can 
be  easily  overcome  by  having  the  grout  of  suit- 
able consistency  and  applied  under  sufficient 
pressure  to  fill  up  all  spaces. 

That  these  objections  arc  lightly  held  is 
shown  by  the  extensive  use  of  grout  in  sub- 
aqueous foundations  by  British  engineers,  both 


the  surface),  it  could  be  withdrawn, and  used 
over  again.  By  this  means  the  whole  struc- 
ture could  be  cheaply  and  efficiently  under- 
pinned with  a  monolithic  mass  of  concrete  of 
sufficient  width  and  thickness  to  bear  any 
structure  of  modern  times. 

Unfortunately,  the  Cathedral  authorities  did 
not  adopt  this  plan,  and  arc  still  underpinning. 

During  the  past  few  years  the  writer  has 
met  with  several  instances  in  bridge  and  build- 
ing foundations  where  the  adoption  of  Mr. 
I.art's  method  would  have  ^avcd  lumdreds  of 
dollars  in  excavation  alone,  and  believes  that 
very  little  consideration  would  soon  convince 
engineers  and  architects  of  the  great  economic 
advantages  of  this  system.  Of  course  it  is 
understood  that  this  method  of  treatment  is 
not  intended  for  rock,  clay  or  similar  materi- 
als, but  sand,  gravel,  peat  and  other  porous 
soils  which  do  not  contain  any  chemicals  in- 
jurious to  cement,  are  all  available.  Neither 
is  it  claimed  that  the  concrete  formed  in  this 
manner  is  as  good  as  the  regularly  mixed  cem- 
ent and  rock  and  sand,  hut  it  is  a  foundation 
immovable  in  the  soil  and  of  it  and  is  obtained 
at  less  cost.  Bridge  foundations  in  grav- 
elly river  beds  can  be  made  in  the  same  man- 
ner without  the  great  expense  of  coffer  dams. 
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Fig.  3 — Weir  Sections  of  Gatun   Spillway. 


In  addition  to  the  above  volume  of  concrete 
a  total  of  791  cu.  yds.  of  rubble  stone  were 
used  in  the  work,  making  a  total  volume  of 
masonry  of  10,510  cu.  yds.  The  cost  of  this 
masonry  was  as  follows : 

Item.  Per  cu.  yd. 

Concrete     $4.8731 

Rubble  stone    0.1227 

Wood  forms    0.5783 

Placing    0.6834 

Maint.    equipment    0.3772 

,  Plant  arbitrary   0.6160 

Division  expenses  0.21L'7 

General  expenses   0.3469 

Total    , $7.8103 

This  total  is  50  cts.  per  cu.  yd.  less  than 
during  the  six  months  to  June  30,  1910,  when 
an  aggregate  of  33,085  cu.  yds.  of  concrete 
and  rubble  stone  was  placed  at  the  following 
itemized  cost : 

Concrete  (32,801   cu.    yds.)  Per  cu.  yd. 

Cement    " S2.010.T 

Stone    2.4160 

Sand    0.6443 

Mixing    0.4471 

Total    $5.5179 

Rubble  stone   (284   cu.  yds.) $4.4261 

Masonry  (33,085  cu.   yds.)  Per  eu.  yd. 

Concrete     $5.4706 

Rubble  stone   0.0380 

F'orms    0.5955 

Placing     0.7592 

Maint.    equipment    0.2453 

Pumps     0.0477 

Plant    arbitrary    0.6164 

Division   expenses    0.1440 

General    expenses        0.4026 

Total    $8.3193 


in  England  and  India.  .\  notable  and  success- 
ful undertaking  was  the  building  of  a  break- 
water at  St,  Helier  in  the  Channel  Isles.  The 
entire  foundation  was  first  filled  with  large 
stones  and  gravel.  Then  divers  sunk  3-in.  pipe 
with  open  ends  into  loose  rock,  spacing  them 
10  feet  apart.  Through  these  pipes  was  pumped 
a  neat  cement  grout,  until  the  voids  were 
filled.  The  maximum  depth  for  these  opera- 
tions was  60  feet. 

Six  years  ago  at  Winchester,  England,  the 
foundations  of  the  Cathedral,  which  had  been 
gradually  failing,  gave  way  altogether,  and 
caused  serious  damage,  even  threatening  the 
edifice  with  entire  destruction.  Of  course  the 
papers  were  full  of  suggestions  for  the  repairs, 
and  although  it  was  finally  decided  to  underpin 
the  building,  the  novel  suggestion  of  Mr.  F.  A. 
Lart,  M.  Inst.  C.  E.,  to  solidify  the  natural 
.ground  under  the  foundations  by  injecting  a 
grout  of  liquid  cement,  caused  much  scientific 
and  professional  discussion.  Mr.  Lart's  meth- 
od, which  was  placed  before  the  Cathedral 
authorities,  is  as  follows : 

Drive  into  the  ground  to  any  suitable  depth, 
preferably  the  maximum  of  the  required  foun-, 
dations.  a  3-in.  iron  pipe,  perforated  for  the 
lower  4  ft.  with  ''4-in.  holes,  the  botto  .i  end 
of  the  pipe  to  be  tightly  closed,  with  the  upper 
end  so  arranged  as  to  connect  with  a  pump 
which  forces  the  .grout  through  this  pipe  un- 
der pressure.  These  pipes  were  to  be  arranged 
to  take  in  about  6  sq.  ft.  of  surface.  When 
the  ground  was  sufficiently  saturated  about  the 
pipe,  (this  was  known  when  the  grout  reached 
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pumping  and  wet  excavation ;  and  old  and 
weak  foundations  can  be  strengthened  and 
repaired.  „ 

Any  doubts  as  to  the  grout  spre.iding  away 
from  the  pipes  can  be  easily  set  at  rest  by  a 
little  digging,  and  in  the  cessation  between 
one  day's  work  and  another  the  surface  will 
be  sufficiently  rough  and  uneven  to  make  a 
perfect  bond. 

There  cannot  be  any  fear  as  to  the  grout 
not  setting  up,  for  it  is  a  well  known  fact  that 
concrete  sets  harder  and  faster  when  buried 
under  ground  than  when  exposed  to  the  air. 

As  a  typical  instance  of  the  application  of 
this  method,  the  hcadworks  of  several  of  the 
irrigation  canals  .in  Egypt,  built  in  alluvial 
•soil,  were  undermined  by  piping  and  became 
utterly  useless.  This  undermining  was,  how- 
ever, effectually  stopped  by  pumping  large 
quantities  of  grout,  thus  solidifying  the  gravel 
underneath  the  structure. 

The  style  of  pump  generally  used  for  this 
grouting  is  a  centrifugal,  driven  by  steam  or 
electricity,  and  was  generally  used  throughout 
France,  although  the  diaphragm  is  generally 
coming  into  favor. 

Writing  in  the  Annalcs  des  Fonts  et 
Chausses  Mr.  Suquet.  engineer  of  roads  and 
bridges,  gives  the  following  cost  of  injecting 
grout  under  ground  with  a  Grcathead  ma- 
chine. The  latter  machine  consists  of  an  air 
compressor  with  two  cylinders,  whose  pistons 
worked  by  a  beam  exhausted  into  the  grout 
tanks  and  forced  the  grout  through  a  hose  by 
air  pressure.  When  the  tank  was  empty,  the 
pump  was  stopped  until  it  was  refilled.  The 
grout  is  stirred  mechanically.     The  gang  was 
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as  follows :  One  foreman  at  1  franc  per 
hour;  two  laborers  at  0.75  franc  per  hour; 
one  mason  at  0.85  franc  per  hour  to  plug 
grout  holes;  and  the  net  cost  per  ton  of  ma- 
terial handled,  7  francs,  cement  costing  54 
francs  per  ton,  sand  7  francs  per  cubic  metre, 
the  total  cost  per  ton  for  neat  cement  grout 
being  63  francs,  and  one  part  cement  and  two 
of  sand,  40  francs.  The  capacity  of  the 
Greathead  machine  is  about  10  tons  per  day. 


The  Design  of  Retaining  Walls. 

BY    EDW.\RU    GODFREY.* 

Retaining  walls,  like  dams,  were  among  the 
most  ancient  of  engineering  necessities.  Like 
dams  they  are  among  the  most  recent  to  be 
accorded  critical  attention  in  the  matter  of 
their  design.  The  design  of  dams  is  in  such  a 
primitive  state  that  in  all  the  works  on  dams, 
so  far  as  the  writer  can  discover,  there  is  not 
one  word  concerning  the  upward  pressure  of 
water  that  may,  and  as  a  rule  does,  work  its 
way  into  horizontal  joints  and  under  the  base 
of  a  dam — the  force  that  has  been  the  cause 
of  practically  all  the  great  failures  of  mason- 
ry dams.  The  great  .Austin  darti  failure  was 
discovered  to  be  due  to  this  eight  years  after 
the  failure.  Colleges  are  beginning  to  men- 
tion it  in  their  courses  after  agitation  by  the 
writer  begun  in  1904. 

The  destructive  force  that  is  almost  neg- 
lected in  the  case  of  retaining  walls  is  the 
effect  of  frost.  Much  has  been  done  in  the 
way  of  working  out  elaborate  formulas  for 
the  supposed  pressure  of  earth  against  the 
back  of  a  retaining  wall.  The  exact  direction 
and  point  of  application  of  the  forces  acting 
on  the  back  of  a  wall  can  be  very  nicely  deter- 
mined— theoretically.  When  the  real  wall  .is 
constructed,  sometimes  the  earth  will  stand 
vertically  with  little  or  no  sharing,  while  the 
masonry  is  being  put  up,  this  in  spite  of  pos- 
sible thousands  of  tons  of  horizontal  force 
which  (on  paper)  is  being  exerted. 

Of  course  there  is  or  may  be  horizontal 
force  exerted  against  the  back  of  a  retaining 
wall.  The  writer  would  not  belittle  calcula- 
tions, per  se,  of  this  force  to  arrive  at  a  basis 
for  proportioning  the  wall.  But  when  the 
theory  of  pressures  is  founded  wholly  on  as- 
sumptions which  may  at  times  be  erroneous 
to  the  extent  of  the  infinite  ratio  of  a  finite 
qtiantity  to  zero,  the  case  is  one  where  sim- 
plicity is  more  in  keeping  with  facts  than 
elaborate  formulas. 

Before  the  real  nature  of  the  planets  was 
discovered,  supposed  scientists  worked  out  in- 
tricate rules  to  describe  the  paths  of  the 
planets  among  the  stars.  There  is  a  great 
deal     of     mathematical    junk    in    engineering 


books  that  is  of  no  more  use  to  any  one  than 
those  rules  would  be  to  a  modern  astronomer. 
When  men  want  to  know  at  what  slope 
earth  may  safely  lie  and  not  be  beaten  down 
by  storms  and  the  changes  of  temperature, 
they  do  not  take  a  lump  of  mud  and  let  it 
slide  down  a  mud  incline  to  get  the  coefficient 
of  friction  and  from  this  to  find  the  angle  of 
repose.  This  might  be  done  in  such  regular 
and  uniform  materials  as  dry  sand  or  grain.  ■' 
But  vastly  more  reliable  data  are  obtained  by  .' 
observation  on  embankments  that  have  stood 
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llie  weather  or  have  perhaps  been  subjected 
to  the  partial  leveling  that  nature  demands 
before  she  will  permit  them  to  remain  stable 
and  undisturbed. 

In  the  simple  matter  of  the  brick  walls  and 
windows  of  a  building,  if  their  capability  to 
resist  a  wind  pressure  of  40  or  50  lbs.  per  sq. 
ft.  were  a  test  of  their  ability  to  stand,  but 
few  would  remain  standing.  Here  too  ex- 
perience has  been  the  prime  factor  in  deter- 
mining the  proportions. 

Many  structures  admit  of  exact  calcula- 
tions and  exact  theories  for  their  stresses  are 
in  place,  but  retaining  walls  are  not  among 
these.     Safe  proportions   for  a  retaining  wall 


Fig.  2. 

niay  be  arrived  at  in  a  maimer  somewhat 
similar  to  the  derivation  of  the  rule  for  the 
slope  of  emiiankments:  that  is,  by  observing 
the  proportions  of  walls  that  have  remained 
stable.  Empirical  rules  based  on  such  obser- 
vations point  to  the  fact  that  if  a  solid  ma- 
sonry wall  has  a  height  about  three  times  as 
great  as  its  thickness,  it  will  retain  ordinary 
earth  with  complete  stability.  The  design  of  a 
retaining  wall  would  then  seem  to  be  a  simple 
matter  for  such  cases,  merely  the  making  of 
a  wall  of  a  thickness  one-third  of  its  height. 
But  there  are  other  features  that'  must  be 
taken  care  of,  and  these  are  of  equal  im- 
pp£tance  with  the  thickness  of  the  wall. 
/  In  order  to  arrive  at  a  basis  for  determin- 
ing the  stability  of  a  retaining  wall  of  other 
than  the  rectangular  shape  and  avoiding  the 
excessive  theoretical  calculations  so  often 
made  use  of,  it  will  be  assumed  that  a  ma- 
sonry wall  of  rectangular  cross  section  and 
having  a  height  three  times  its  .thickness  is 
stable  against  the  pressure  of  ordinary  earth 
or  fill.  A  fluid  pressure  will  be  assumed  on 
the  back  of  the  wall,  and  friction  of  the  fill 
against  the  back  of  wall  will  be  ignored.  For 
stability  the  resultant  pressure  on  the  base 
must  fall  within  the  middle  third.  If  it  falls 
at  B  (Fig.  1),  the  edge  of  this  middle  third, 
there  will  be  no  upHft  on  the  base.  The 
shaded  triangle  H  J  K  will  represent  the 
pressure  on  the  soil.  Moments  around  B 
should  then  balance;  that  is,  the  moment  of 
the  weight  of  the  wall  will  balance  the  mo- 
ment of  the  horizontal  force  of  the  backing. 
For  a  foot  of  length  of  wall,  if  W  =  the 
weight  per  cubic  foot  of  the  masonry  and  zv 
the  equivalent  fluid  weight  per  cubic  foot,  we 
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have :  /(/  /,  &  X  —  =  to  /i.  X  —  X  —   or  if  /i 
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If  then  the  weight  of  masonry  be  150  lbs. 
per  cubic  foot  and  the  weight  of  earth  fill  be 
100  lbs._  per  cubic  foot,  the  equivalent  fluid 
weight  is  lfi%  lbs.  per  cubic  foot,  or  one-sixth 
of  the  weight  of  the  fill.  It  is  very  much 
.simpler  to  consider  the  pressure  of  the'fill  as  a 
fluid  pressure  of  sav  one-sixth  or  one-fifth  of 
the  weight  of  fill  per  cubic  foot  than  to  use 
the  intricate  formulas  for  earth  pressure  which 
fail  so  conspicuously  to  justifv  their  exist- 
ence. 

A  retaining  wall  of  anv  considerable  size  is 
a  heavy  structure,  and  heavy  structures  de- 
mand special  provision  against  settlement. 
Settlement  in  a  retaining  wall  is  tantamount 
to    failure,    because    it    is    invariably    unequal 


settlement,  disturbing  the  perpendicularity  of 
the  wall,  destroying  its  alinement,  and  giving 
rise  to  cracks.  In  other  structures  such  as 
buildings,  settlement  may  take  place  without 
serious  consequences  if  that  settlement  be 
small,  provided  the  design  has  been  made  with 
a  view  of  making  the  settlement  uniform. 
This  latter  can  readily  be  done  by  the  simple 
expedient  of  making  the  areas  of  the  footings 
proportional  to  the  load.  In  a  retaining  wall 
the  greatest  pressure  will  be  under  the  uuter 
edge  of  tlie  wall ;  settlement  here  means  that 
the  wall  will  lean  outward.  It  is  also  true 
that  the  smallest  resistance  of  the  soil  against 
pressure  is  at  this  same  outer  edge,  since  soil 
will  resist  very  much  less  pressure  near  its 
surface  than  at  a  point  some  distance  below 
the  surface.  Furthermore  the  conditions  in  a 
retaining  wall  are  unfavorable  in  the  matter 
of  the  softening  of  the  ground  by  the  action 
of  the  rain  at  the  very  place  where  such  soft- 
ening has  the  most  harmful  effect.  Ground 
water  at  the  base  of  a  retaining  wall  will 
soften  the  soil  and  make  it  more  yielding. 
Sometimes  in  railroad  work  there  is  even  a 
gutter  at  the  base  of  a  retaining  wall.  Tliese 
conditions  do  not  exist  in  a  building  where 
the  cellar  is  kept  dry  and  the  surface  of  the 
soil  that  is  nearest  to  the  level  of  the  footings 
of  walls  does  not  undergo  this  softening  ac- 
tion. 

One  way  that  would  suggest  itself  to  over- 
come the  difficult.v  would  be  to  build  the 
retaining  wall  deeper.  This  not  only  adds 
largely  to  the  expense  but  increases  the  soil 
pressure,  thus  defeating  to  some  extent  its 
own  end.  Another  way  is  to  drive  piles  under 
the  wall  near  the  outer  edge  of  the  same,  so 
as  to  increase  the  bearing  power  of  the  soil  at 
this  critical  locality.  This  would  no  doubt  be 
an  e.xcellent  and  economical  method  of  in- 
suring the  stability  of  a  retaining  wall  in 
many  cases. 

Still  another  method  is  to  use  a  wide  slab 
for  a  footing  under  the  wall,  as  indicated  in 
Figs.  2  and  3.  In  stone  work  flags  would 
have  to  be  used.  In  mass  concrete  of  course 
a  concrete  slab  could  be  used.  A  little  steel 
reinforcement  would  add  greatly  to  the  effi- 
ciency of  the  slab.  In  railroad  work  the 
same  slab  might  be  made  to  act  as  a  gutter, 
carrying  the  water  away  that  might  other- 
wise act  to  soften  the  soil  at  the  base  of  the 
wall,   . 

It  is  seen  from  Figs.  2  and  3  that  by  an- 
choring the  wall  into  the  slab  at  the  back,  the 
stability  against  overturning  would  be  very 
greatly  increased.     This  cannot  well  be  done 


Fig.  3. 

in  ordinary  masonry,  but  in  concrete  it  could 
verv  readily  be  accomplished. 

It  is  further  seen  that  if  the  slab  projected 
under  the  soil  at  the  back  of  the  wall  still 
more  stability  would  result  by  reason  of  the 
fact  that  the  slab  would  be  loaded  with  a\ . 
large  weight  of  superimposed  earth.  A  T  or 
L  shape  is  then  a  logical  shape  for  a  retaining 
wall.  Such  shapes  are  not  possible  in  ordi- 
nary masonry ;  that  is,  they  would  not  have 
the  required  strength.  In  reinforced  con- 
crete, however,  they  are  both  practicable  and 
economical.  The  projection  at  the  front  of 
the  wall  does  not  need  to  be  very  large,  ex- 
cept  where   the   soil   is   particularly   soft.     At 
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the  back  the  projection  should  be  a  large 
fraction  of  the  height  in  order  to  take  hold  of 
sufficient  earth  to  give  the  required  stability. 
The  wall  will  then  be  L  shaped  in  cross  sec- 
tion. 

A  simple  L  shape  of  uniform  cross  section 


Fig.  4. 


in  a  retaining  wall  would  mean  that  the  base 
slab  and  the  vertical  wall  would  have  to  act 
as  cantilevers.  Cantilever  slabs  are  not  eco- 
nomical, and  they  are  difficult  to  reinforce. 
Two  cantilever  slabs  meeting  at  right  angles 
would  be  specially  troublesome  to  reinforce 
because  of  the  difficulty  of  carrying  stresses 
around  the  corner. 

Figure  4  shows  a  suggested  form  for  an  L- 
shaped  wall.  Three  series  of  reinforcing 
rods  are  used.  Rods  a  b  would  reinforce  the 
cantilever  whose  critical  section  is  X  X. 
Rods  e  f  would  reinforce  the  cantilever  whose 
critical  section  is  Z  Z.  Rods  c  d  are  needed 
to  reinforce  the  corner.  The  section  Y  Y 
could  here  be  used  as  the  critical  section.  If 
a  single  curved  rod  were  used  in  place  of 
these  three  from  a  around  to  e,  the  tendency, 
when  this  is  under  tension,  would  be  for  the 
rod  to  pull  out  and  break  off  the  overlying 
concrete.  Each  rod  can  in  this  arrangement 
run  beyond  the  points  A  and  B  far  enough  to 
get  the  full  anchorage  value,  say  50  diame- 
ters. Rods  e  f  can  further  be  curved  down  as 
indicated  to  reinforce  the  projection  at  the 
heel  of  the  wall. 


Fig.  5. 


In  order  to  make  the  two  slabs  of  an  L- 
shaped  retaining  wall  act  as  simple  beams 
and  not  as  cantilevers  these  slabs  may  be 
joined  by  ribs  or  counterforts  at  mtervals  in 
which  rods  are  embedded.  An  oblique  pro- 
jection of  such  a  wall  is  shown  in  Fig.  5, 
viewed  from  the  rear. 

It  is  an  absurdly  simple  proposition  that  the 


rods  in  the  counterfort  or  rib  act  merely  to 
tie  together  the  horizontal  slab  and  the  verti- 
cal slab.  The  vertical  slab  is  subject  to  hori- 
zontal pressure  from  the  earth  back  of  it. 
The  rods  in  the  ribs  resist  that  pressure,  and 
in  order  to  have  something  against  which  to 
pull  they  must  be  anchored  down  into  the 
horizontal  slab,  which  is  able  to  resist  the  pull 
by  reason  of  the  weight  of  earth  upon  it.  In 
spite  of  the  simplicity  of  this  proposition  this 
three  -  cornered  counterfort  is  anlayzed  in 
books  as  a  beam.  Besides  this,  in  nearly  all 
the  walls  built  on  this  plan  rods  are  thrown  in 
in  a  most  senseless  and  wasteful  manner.  In 
one  e.xample  of  a  wall  45  ft.  high  there  are 
nearly  100  horizontal  rods  varying  from  %  to 
1  in.  square,  besides  22  rods  1  '/i  ins.  square 
placed  diagonally  close  to  the  back,  all  of  this 
in  a  single  counterfort.  In  this  structure  there 
are  tons  of  steel  positively  wasted.  In  other 
examples  there  are  meshes  of  horizontal  and 
vertical  and  diagonal  rods  that  cannot  possi- 
bl}'  be  good  for  more  than  a  small  fraction 
of  their  tensile  strength. 

Figure  G  shows  the  two  ways  in  which  one 
of  these  retaining  walls  could  fail.  The  real 
strength  of  all  this  mass  of  steel  rods  is 
merely  the  little  anchorage  value  of  the  short 
ends  that  are  embedded  in  the  vertical  and 
the  horizontal  slabs.  It  is  a  cardinal  princi- 
ple of  good  design  in  reinforced  concrete  that 
a  short  end  of  a  rod  is  entirely  inadequate  to 
anchor  it  for  its  full  value. 
■  Another  glaring  fault  in  the  common 
method  of  design,  illustrated  in  Fig.  6,  lies  in 
the  useless  intermeshing  of  the  rods,  k  single 
.;urved  rod  runninu  from  the  horizontal  to  the 


Fig.  6. 

vertical  slab  and  anchored  in  each  would  i>er- 
form  all  and  more  than  all  the  duty  that  a 
horizontal  and  a  vertical  rod,  as  shown  in 
Fig.  6,  can  perform.  The  long  rods  A  and  B 
are  absolutely  useless  for  the  greater  part  of 
their  length.  A  single  short  rod  from  A 
around  to  B,_  with  end  anchorage  at  A  and  B, 
would  be  far  more  effectual  than  these  two 
rods  combined. 

Another  serious  fault  in  this  common  de- 
sign lies  in  the  difficulties  and  uncertainties  in 
the  matter  of  e.xecution.  A  mesh  of  rods  in 
any  event  is  a  serious  menace  to  the  proper 
placing  of  concrete.  A  little  misplacement  of 
a  rod  whose  short  end  is  depended  upon  for 
anchorage  could  result  in  the  rod  being  totally 
useless.  Rods  could  very  readily  be  omitted, 
even  under  the  eye  of  a  watcher,  where  such  a 
large  number  is  called  for.  It  would  be  ex-- 
tremely  difficult  to  hold  100  loose  rods  in 
place  during  the  pouring  of  concrete  and  to 
be  sure  that  none  of  them  has  been  dislodged 
in  the  operation. 

The  writer  has  devised  and  patented  a 
scheme  for  reinforcing  a  retaining  wall  such 
as  that  shown  in  Fig.  5  that  obviates  all  of 
these  difficulties.  The  design  is  shown  in 
Fig.  7.  It  is  to  be  noted  that  the  rods  in  the 
ribs,  instead  of  being  indiscriminately  placed 
in  horizontal  and  vertical  positions,  are  all 
placed  diagonally.  Each  rod  has  an  easy 
curve  near  the  end  and  is  anchored  foi  its 
full  value  in  both  the  horizontal  and  the 
vertical  slab.  The  office  of  the  rib  is  here 
recognized  as  being  merely  to  protect  these 
rods  from  corrosion.  It  is  not  a  beam  in  any 
sense  and  should  not  be  filled  with  a  useless 
lot  of  shear  rods. 

The  anchorage  for  the  rods  in  the  design 
shown  is  an  angle  through  which  the  rods 
pass.     The   rods  have  a  nut  on  each   side  of 


the  metal  to  hold  them  in  place  and  111  bearing 
against  the  metal.  The  same  angle  has  holes 
in  the  other  flange  through  which  the  rods 
pass  that  are  used  to  reinforce  the  slabs.    For 
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Fig.  7. 


a  wall  of  this  sort  to  fail  this  anchoring  angle 
would  have  to  be  torn  out,  and  it  would  pull 
with  it  the  slab  reinforcement.  Besides  being 
designed  for  the  actual  stresses  in  the  wall 
and  amply  capable  of  resisting  them,  this  re- 
inforcement has  many  practical  advantages. 
There  is  no  mesh  of  rods  in  the  rib  to  in- 


Fig.  8. 


terfere  with  the  flow  of  concrete.  The  rods 
are  parallel  and  almost  in  the  direction  of  the 
flow  of  concrete;  they  are  further  in  only  one 
plane. 
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The  entire  harp-like  reinforcement  of  a  rib 
can  be  put  together  on  the  ground  and  raised 
to  place  as  one  piece.  A  few  braces  will  hold 
the  whole  in  place,  and  interference  with 
placing  the  concrete  is  for  this  reason  also 
reduced  to  a  minimum. 

The  small  number  of  rods  makes  omission 
of  any  of  them  noticeable.  Furthermore  such 
omission  would  show  up  in  vacant  holes  in 
the  angles  and  could  readily  be  detected. 

It  is  almost  impossible  for  any  of  the  rods 
to  be  displaced  during  the  pouring  of  the  con- 
crete. 

The  writer  has  devised  a  standard  retaining 
wall  with  proportions  and  reinforcement  as 
shown  in  Fig.  7.  The  several  features  will  be 
taken  up  in  order.  It  will  be  noted  that  the 
height  of  the  wall  is  2.4  times  the  base.  It 
was  found  by  trial  using  three  walls  having 
bases  5,  10,  and  15  ft.  respectively,  and 
heights  12.  24,  and  36  ft.  respectively,  earth  at 
100  lbs.  per  cubic  foot  and  concrete  at  150  lbs., 
that  walls  of  the  dimensions  shown  in  Fig.  7 
would  be  stable  against  a  horizontal  fluid 
pressure  of  about  18  lbs.  The  stability  of 
these  walls  would  then  be  equivalent  from 
this  standpoint  to  that  of  walls  of  solid  con- 
crete having  a  height  three  times  their  thick- 
ness. Furthermore  the  stability  of  the  rein- 
forced concrete  retaining  wall  is  based  on  the 
assumption  that  there  is  a  plane  of  cleavage 
vertically  over  the  back  edge  of  the  slab,  as 
only  the  weight  of  earth  directly  above  the 
slab  is  considered.  If  the  wall  should  turn 
over,  it  would  have  to  lift  more  than  this  por- 
tion of  the  backing,  so  that  the  reinforced 
wall  has  this  extra  element  of  stability. 

The  volumes  per  bay  for  the  three  walls 
referred  to  (12,  24,  and  36  ft.  in  height)  were 
found  to  be  96.6,  452.8,  and  1,168.5  cu.  ft.  re- 
spectively. Solid  masonry  walls  of  the  same 
height  and  having  bases  one-third  the  height 
would  contain  3.73,  3.39,  and  3.14  times  as 
much  in  volume  of  masonry,  respectively,  as 
the  reinforced  concrete  walls. 

The  centers  of  gravity  of  these  three  walls 
were  found  to  be  1.43  ft,  3  ft.,  and  4.66  ft., 
respectively,  from  the  heel  of  wall.  The  re- 
spective volumes  of  earth  over  the  slab  are 
332.3,  1,377.2,  and  3,206.3  cu.  ft.  The  centers 
of  gravity  of  these  volumes  are  located  at 
2.96  ft.,  5.97  ft.,  and  9.01  ft.,  respectively,  from 
the  Jieel  of  wall. 

/  One  peculiarity  respecting  these  three  walls 
f6  that  the  resultant  center  of  gravity  of  earth 
and  concrete  is  in  each  case  almost  exactly  in 
the  csnter  of  the  slab.  This  makes  it  proper 
to  assume  that  the  pressure  due  to  the  weight 
is  uniformly  distributed  over  the  base,  as 
shown  at  a.  Fig.  7,  as  the  stiffness  of  the 
bottom  slab  is  sufficient  to  give  this  distribu- 
tion. The  reaction  of  the  earth  under  the 
slab  will  be  uniformly  varying  from  zero  in- 
tensity at  the  toe  oi  the  wall  to  double  the  in- 
tensity of  the,  uniform  load  at  the  heel  of  the 
wall,  as  at  b\  The  difference  between  these 
sets  of  fori;es  or  the  forces  shown  at  c  must- 
be  resisted  by  internal  stresses  in  the  con- 
crete. On  the  left  half  of  the  bottom  slab  the 
forces  are  seen  to  be  upward.  If  the  con- 
struction were  a  reinforced  slab,  it  would  re- 
quire the  principal  reinforcement  in  the  upper 
part.  For  simplicity  of  construction  it  is  de 
sirable  to  avoid  this.  The  close  proximity  of 
the  vertical  wall  makes  it  possible  to  throw 
this  force  directly  into  that  wall  by  means  of 
the  steps  at  the  junction  of  wall  and  slab. 
These  steps  could  of  course  be  replaced  by  a 
I  chamfer  or  slope,  if  the  latter  were  found  to 
!  be  simpler  of  construction. 
'  t)n  the  ri.ght  half  of  the  bottom  slab  there 
is  a  vertical  load  downward  varying  in  in- 
tensity from  zero  at  the  middle  to  an  amount 
at  the  edge  of  the  slab  which  may  be  taken  as 
the  weight  of  superimposed  earth  and  of  the 
slab  itself.  This  is  close  to  250  X  b  lbs.  per 
square  foot.  Taking  the  effective  span  of  the 
slab  as  7%  ft.  the  bending  moment  on  the  ex- 
treme right  edge  is  250  &  X  7%  X  7%  -^  8  = 
1.758  b.  This  is  in  foot  pounds  per  foot  width 
of  slab. 

In  order  to  give  clearance  for  the  angles 
shown  in  Fig.  7,  the  steel  rods  are  placed  one- 
sixth  of  the  depth  of  the  slab  from  the  bot- 
tom. Following  the  method  employed  by  the 
writer  in   his,  book.  "Concrete,"  the  effective 


ik-ptli  of  the  slab  is  found  to  be  two-thirds  of 
its  depth  out  to  out.  As  this  latter  is  3/20  b, 
the  effectice  depth  (that  is,  the  distance  from 
center  of  steel  to  center  of  compression  in 
concrete)  is  1/10  b.  For  an  area  of  steel  = 
.1,  in  square  inches  per  foot  width  of  slab  and 
a  stress  of  12,500  lbs.  per  square  inch  we  have 
an  allowed  bending  moment  of  12,500  A  X 
1/10  b  =  1,2.50  A  b  ft.  lbs. 

Equating  this  to  1,758  b,  found  above,  we 
have:  A  =  1.406. 

This  can  be  made  up  of  four  %-in.  diame- 
ter rods.  It  is  thus  seen  that  for  any  size  of 
retaining  wall  %-in.  round  rods,  spaced  3  ins. 
apart,  will  take  the  tensile  stress  in  the  bottom 
slab  at  the  extreme  right  edge.  The  spacing 
of  rods  can  be  increased  toward  the  middle  of 
the  slab.  It  is  better  to  increase  the  spacing 
than  to  use  varying  sizes  of  rods,  as  the  or- 
dering of  material  is  simplified.  An  arbitrary 
maximum  spacing  of  12  ins.  is  used  here  for 
the' left  half  of  the  slab  to  tie  the  concrete 
together. 

To  prevent  cracking  of  the  slab  due  to  de- 
flection upper  rods  are  added,  as  shown  in 
Fig.  7.  These  are  made  5  ft.  long  and  spaced 
6  ins.  apart,  thus  making  their  area  one-half 
of  the  maximum  bottom  reinforcement.  It  is 
the  writer's  practice  to  design  slabs  as  simple 
beams,  using  the  clear  span,  and  to  reinforce 
across  the  support  with  one-half  of  the  area 
required  in  the  slab,  so  as  to  prevent  cracks 
and  consequent  weakening  of  the  slab  in 
shear.  Note  that  the  clear  span  here  is  not 
the  clear  distance  between  ribs,  since  the 
steel  angle  F  and  not  the  rib  supports  the 
slab. 

f' "AsTTie  writer  has  shown  in  his  book,  "Con- 
crete," when  the  area  of  steel  does  not  ex- 
ceed 1^4  per  cent  of  that  of  the  concrete  in  a 
slab  the  stress  in  the  concrete  will  be  within 
safe  limits.  It  i.s  seen  that  the  area  A,  found 
above,  is  1%  .penscent  of  that  of  a  slab  12  ins. 
wide  and  9.4  inC  «ep.  For  a  base  of  5  ft.  the 
depth  of  slab  is  9  ins. ;  hence  a  lower  limit  of 
about  5  ft.  should  be  adhered  to  for  this 
standard,  for  smaller  walls  the  thickness  of 
parts  tor  a  wall  of  5-ft.  base  could  be  main- 
tained and  the  span  between  ribs  varied  to 
suit  the  bending  moment  found.  Thus  for  a 
wall  having  2%-ft.  base  (one-half  of  the 
standard  5-ft.  wall),  the  load  on  the  slab  will 
be  approximately  one-half  of  that  on  the  5-ft. 
wall.  (The  height  of  this  wall  would  be  6 
ft.)  A  9-in.  wall  with  the  standard  reinforce- 
ment will  be  good  for  a  span  V2  times  the 
[^standard,  or  10.6  ft.,  say  10  ft.  clear. 
"  The  span  of  7  ft.  in  the  standard  wall  is 
found  as  follows :  Let  .j  =  clear  span  in  feet. 
The  end  shear  in  1  ft.  width  of  slab  is  250  b 
X  V2  s  =  125  b  s.  The  shearing  strength  of 
a  slab  3/20  b  feet  deep  and  1  ft.  wide,  at  40 
lbs.  per  sq.  in.  on  the  gross  area  is  3/20  b  X 
12  X  12  X  40  =  864  b. 

Then  from  the  equation  125  b  s  ^  864  b, 
we  find  j  =  9.91  ft. 

Since  this  remains  true  for  all  si7es  of 
standard  walls,  it  is  seen  that  the  shear  is 
taken  care  of  in  all  walls.  In  walls  of  less 
than  5  ft.  in  base,  and  having  a  thickness  of 
slab  equal  to  the  5-ft.  standard,  shear  will  also 
be  taken  care  of,  since  the  slab  will  have  a 
greater  relative  depth  than  in  the  standard 
wall. 

The  reinforcement  in  the  front  wall  is 
found  as  follows :  It  will  be  seen  in  the 
standard  retaining  wall  that  the  depth  from 
top  of  wall  to  top  of  steps  is  1.9  b.  The  in- 
tensity of  horizontal  pressure  is  therefore 
1.9  fc  X  1/6  X  100  lbs.  per  sq.  ft.  This  gives 
a  moment  on  a  foot  depth  of  wall  =  223  b 
ft.  lbs.  The  moment  of  resistance  of, the  re- 
inforced slab,  found  as  above,  is  12,500  A    X 

2  b 

—  X  —  =  833  A  b. 

3  10 

From  223  b  =  833  A  b,  we  have  A  =  .267 
sq.  in. 

This  would  be  made  up  by  one  %-in.  round 
rod  for  every  foot  of  depth  of  wall.  This 
reinforcement  is  carried  up  to  the  top  of  the 
wall  and  is  used  as  indicated  on  the  lower 
portion  of  the  wall  and  on  the  bottom,  though 
theoretically  less  reinforcement  would  be  re- 
quired. The  purpose  is  to  tie  the  wall  to- 
gether.    Near  the  top  of  wall  this  extra  rein- 


forcement is  especially  useful  in  resisting 
local  effects  of  frost  in  the  ground,  which  are 
more  intense  near  the  surface.  Extraneous 
load  on  the  backing  would  also  affect  the 
wall  the  greatest  near  the  surface. 

It  is  well  to  chamfer  off  the  inner  edge  ofAij-- 
a   retaining   wall   at   the   top.   as    indicated   in 
Figs.  2,  3,  and  4,  so  that  the  effect  of  the  ex- 
pansion of  surface  ice  will  be  deflected. 

The  rods  in  the  rib  take  the  downward 
force  shown  at  c,  Fig.  7,  the  amount  of 
which  at  the  right  edge  is  at  a  rate  per  foot 
close  to  250  &  X  7  =  1,750  b  lbs.  On  a  re- 
taining wall  of  5-ft.  base  the  load  in  a  foot  is 
8,750  lbs.  At  12.500  lbs.  per  sq.  in.  this  would 
require  four  rods  %  in.  in  diameter.  For  a 
10-ft.  base  four  11-16-in.  round  rods  are  re- 
quired, etc.  By  giving  these  rods  the  same 
horizontal  spacing  at  the  bottom  as  those  in 
the  bottom  slab  and  varying  the  rate  of  spac- 
ing in  the  same  manner,  the  vertical  load  is 
taken  care  of.  The  rods  start  vertical  and 
hence  the  vertical  load  measures  their  stress 
and  not  the  component  in  the  diagonal  direc- 
tion. Of  course  straight  rods  could  be  used, 
by  employing  beveled  washers,  in  which  case 
the  stress  would  be  the  diagonal  component  of 
the  vertical  Iqad.^ 

The  horizontar  force  against  the  vertical 
wall  is  less  than  the  weight  of  earth  on  the 
slab  which  is  carried  by  the  rods  in  the  coun- 
terfort, hence  the  same  rods  will  be  suffi- 
cient to  resist  the  horizontal  force  on  this 
wall. 

The  work  of  the  steps  at  the  junction  of 
\ertical  wall  and  slab  is  to  resist  an  upward 
pressure  varying  from  zero  at  the  foot  of  the 
steps  to  a  maximum  under  the  vertical  wall. 
Reinforcement  is  not  needed  in  these  steps, 
because  of  their  mass  and  because  they  are 
supported  on  three  sides. 

The  projection  at  the  heel  of  wall  does  not 
need  reinforcement,  because  its  amount  is 
only  one-third  of  the  depth.  If  a  large  pro- 
jection were  needed  here  on  account  of  soft 
soil  in  the  foundation,  reinforcement  should 
be  used. 

Anchors  that  take  the  full  stress  of  rods 
should  have  their  areas  about  20  times  the 
section  of  the  rod.  This  condition  would 
govern^  the  size  of  the  flange  of  angle  to 
which  rods  in  the  rib  connect.  These  angles 
could  vary  from  about  2%x2%x5/16  in.  for 
small  sized  walls  to  4x3x%  in.  for  large  walls. 

The   rods   in   the  ribs   should  be   bent   with 
easy  curves  and  not  with  sharp  bends.    Sharp 
bends   are  totally   out   of   place   in   rods   rein- 
forcing concrete.     The  radius  of  the  curve  of    .^ 
bend   should   be  about   20   times   the   diameter"^ 
of  the  rod. 

A  retaining  wall  built  on  ibis  or  any  other     , 
plan    should    have   the    backing   well    drained.  A- 
This    plan    admits    of    ample    provision     for 
drainage  by  means  of  weep  holes  through  the 
slabs.      In   order   that   these   do    not   fill   with 
mud,  some  loose  stone  should  be  laid  around 

In  'a  wall  built  after  this  plan  at  M elwood 
.A.ve.,  Pittsburg,  the  bottom  slab  was  inclined. 
This  made  a  pocket,  into  which  drainage 
could  be  carried.  The  maximum  height  is  &i 
ft.  The  anchoring  pieces  are  %in.  plates  in- 
stead of  angles.  Plates  do  not  afford  a  ledge 
or  shelf  for  the  concrete  slab  to  rest  upon, 
but  in  this  case  this  was  offset  by  the  fact  that 
the  reinforcing  rods  for  the  slabs  were  curved 
in  an  arc.  Flowever.  these  rods,  where  they 
entered  the  %-in.  plate,  were  bent  normal  to 
the  plate.  This  makes  the  anchoring  value  of 
the  plate  to  depend  largely  upon  shear  in 
these  rods.  Of  course  adhesion  to  the  side  of 
the  %-in.  plate  will  help  to  anchor  the  plate, 
but  adhesion  of  concrete  to  a  flat  surface  is 
not  of  very  great  value,  l>ecause  the  element 
of  grip  is  lacking. 

The  rods  in  these  ribs  may  vary  from  1%, 
in.  to  1%  in.  They  have  forked  loops  at  the 
ends  and  turnbuckles  for  adjustment.  They 
are  connected  to  the  anchor  plates  by  means 
of  cotter  pins.  The  front  wall  is  18  ins. 
thick,  the  bottom  slab  is  2  ft.  thick,  and  the 
rods  are  1  ft.  thick.  The  spacing  of  ribs  is  10 
ft.  and  the  maximum  width  of  bottom  slab  is 
29  ft.  6  ins.  At  the  highest  portion  of  the 
wall  there  is  about  2,400  cu.  ft.  of  concrete 
per  bay.     A.  solid  wall  64  ft.  high  and  having 


December  21,  1910. 


ENGINEERING-CONTRACTING 


549 


a  base  one-third  of  tlie  lieight  would  have 
nearly  six  times  this  amount  of  concrete  in  10 
ft.  of  its  length.  The  economy  of  this  form 
of  retaining  wall  is  therefore  manifest. 

The  accompanying  plans.  Fig.  8,  which  were 
kindly  furnished  the  writer  by  L.  W.  Ander- 
son,   city    engineer   of    Grand    Rapids,    Mich., 


show  jiart  of  some  extensive  Hood  protection 
work  constructed  in  Grand  Rapids.  The 
writer's  design  of  retaining  wall  was  used  in 
this  work.  The  anchors  for  the  rods  in  this 
work  consisted  of  angles,  as  used  in  the 
writer's  standard  plan.  Mr.  Anderson  states: 
■■  There    has     been     no    difficultv    in     rapidiv 


placing  the  counterfort  reinforcement  as  a 
whole,  setting  and  plumbing  the  same.  The 
rods  are  (|uickly  and  accurately  placed  by 
common  help  with  very  little  attention  on  the 
part  of  the  inspector.  Every  rod  has  its 
proper  location,  and  there  is  very  small  chance 
nf   rods  lu-int'  nil-ciil.ucil  i.r  f.initfcil  " 


EARTH      AND      ROCK      SECTION 


Friction   in   Small   Air   Pipes. 

During  the  past  year,  at  the  University  of 
JNIissouri.  some  valuable  experiments  were 
made  for  determining  the  losses  of  pressure 
due  to  friction  in  compressed  air  pipes  of  % 
in.,  %  in..  1  in.  and  2  ins.  in  diameter.  The 
experiments  were  carried  on,  under  direction 
of  Professor  E.  G.  Harris,  by  Messrs.  Albert 
Park  and  H.  K.  Peterson ;  the  results  are 
given  in  the  September  Bulletin  of  the  univer- 
sity, from  which  the  following  is  abstracted : 

■The  equipment  consisted  of  one  single  stage 
Rand  imperial  type  air  compressor  of  77  cu. 
ft.  per  minute  free  air  capacity  and  pressure 
up  to  ]iiH  lbs.  per  sq.  in.  gage;  one  two  stage 
Laidlaw-Dunn-Gordon  air  compressor  of  110 
cu.  ft.  free  air  capacity  and  150  lbs.  gage 
pressure;  one  detached  air  receiver  of  25  cu. 
ft.  capacity,  and  one  drum  especially  con- 
structed for  measuring  air  by  orifice.  This 
drum  IS  supplied  with  orifices  cut  in  No.  14 
copper  plate  and  ranging  from  Vz  in.  to  3% 
ins.  ill  diameter.  The  necessary  pressure 
gages  were  standard  Crosby  gages.  They 
were  tested  and  the  necessary  corrections  de- 
termined by  a  standard  gage  tester.  A  special 
dift'erential  gage  was  constructed  for  the 
work  and  as  the  lost  pressure  ran  as  high  as 
30  lbs.  the  glass  tubing  was  made  G  ft.  long. 
In  cases  of  great  difference  in  pressure,  mer- 
cury was  used  in  the  tube,  but  where  the  dif- 
ference was  small  water  was  used.  The  free 
air  volume  was  controlled  by  the  speed  of  the 
compressors,  the  pipe  connections  being  so 
made  that  the  discharges  could  be  united,  but 
the  pressure  when  both  compressors  were  in 
operation  was  limited  to  100  lbs.  per  sq.  in. 

\\'ith  each  size  of  pipe  two  sets  of  runs 
were  made,  one  with  two  elbows  in  the  line 
of  pipe  and  one  with  16  or  18  elbows.  In 
each  set  of  runs,  the  range  of  pressure  was 
from  zero  to  about  10  atmospheres. 

Forunihs  Used  in  the  Compntations.— The 
object  of  these  experiments  was  to  find  the 
value  of  <-  in  the  following  formula  ■ 

/  r-..= 

d'    r 

f  =  loss  of  pressure  in  jjounds  per  square 
inch. 

/  =  length  of  pipe  in  feet. 

Va  =  volume  of  free  air  passing — cu.  ft. 
per  sec. 

d  =  diameter  of  pipe  in  inches. 

r  =  ratio  of  compression — atmospheres. 

>■  =  experimental  coefficient. 

The  weight  of  1  cu.  ft.  of  free  air  at 
Rolla,  Mo.,  was  computed  at  0.073  lbs. 

The   f  in  the  formula  was  computed   from 
the  differential  gage  readings,  as  follows : 
62.5  X  13.6  62.5  X  13.6 

i  =  D"     or     /  =  D' 

1728  1728  X  2..5-I 

where  D"  equals  the  difference  in  the  mer- 
cury column  in  inches  and  D'  equals  the  dif- 
ference in  centimeters. 

The  )■  used  in  the  formula  was  the  average 
and  was  obtained  thus : 

P  —  y2  /  +  />. 
r  =  . 

where  P  equals  the  gage  pressure  at  the  en- 
trance and  />a  equals  the  absolute  pressure  of 
the  atmosphere  in  pounds  per  square  inch, 
which  is  approximately  14.2  at  Rolla.  Mo. 

If  the  lengths  of  straight  pipe  had  been  the 
same  in  the  experiments  with  the  greater  and 
with  the  less  number  of  elbows,  the  loss  due 
to  the  extra  elbows  could  have  been  found  di- 
rectly, but  since  the  lengths  were  unequal  the 
loss  was  calculated  as  follows: 


Let  /=  and  /„  represent  the  friction  loss  in 
the  pipe  with  two  elbows  and  in  the  pipe  with 
the  greater  number,  respectively. 

Let  /:  and  /„  represent  the  'lengths  in  the 
two  cases. 

Let  e  represent  the  loss  of  pressure  due  to 
one  elbow. 

h  /„ 

Let  a  =  —  and  h  —  — , 

U  f "«  F%. 

then  /.  =  c h  2e  =  fa  —  -f  2f         (.\) 

a!°    r  r 

and  /„  =  c -^  HC  =  cb  —  ■\-  ne         (B) 

<f'    )•  r 

n 
Multiply    (.\)    by —,  — subtract  one   from  the 

2 
other, — solve  for  <-  and  get 
n 


when  /:  =  <7  —  and  /« =  h  — ,  the  —  canceling. 
r  r  r 

Formulas  for  Solving  the  Resistance  Due 
to  Elbows. — Write  equations  (A)  and  (B) 
thus : 

y.  V: 

f:  =  g  —  =  ca  —  +  2c 
r  r 

i,,^h  —  —  cb 1-  ne 

r  r 

Solve  for  e  and  get 


re-t-'i-i:  (a  +  Ml  Y\ 


(o b)_ 


(C) 


V-. 


In   this   equation   it  is  assumed   that    tlie- 

r 
IS  the  same   for  the  values  of  f-.  and  /„,  but 
the    experiments   could    not   be   controlled    to 
this  extent.     To  over  come  this  difficulty,  the 


From   this  the  value  of   c   for  anv  value  of 

—  can  be  computed,  but  it  is  much  more  con- 
r 
venient   to    find' the    length    of   straight   pipe 

V-' 
that  will   for  all  values  of  —  give  the  same 

r 
loss    as    one    elbow.     This    can    be    done    as 
follows : 

If,   in    the    formula    for   loss   in   a   straight 
pipe,  viz. : 

i  =  c 

d-'      r 
we  make  f=e  and  compute  /,  the  length  so 
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values  of  /:  and  fn  were  platted  as  vertical  or- 

V\ 
dinates   over   —   as   horizontal   ordinates   and 

r 
smooth  curves  drawn  through  the  points  with 
the   intention  of   taking   therefrom   values   of 
/:  and  /n  corresponding  to  any  desired  values 

of  —  and  with  the.se  to  compute  the  c. 
r 
These    points   when   platted    seem    to    indi- 
cate that  values  of  /;  and  fn  can  be  taken  to 
vary   as  the  ordinate  to   a   straight   line  over 

the  values  —  except  in  the  case  of  the  2-in. 

r 
pipe ;    but  even  in  that  case  the  curve  is  so 
flat  that  for  practical  purposes  a  straight  line 
can    be   drawn    up   to   where    the   velocity   of 
air  in  the  pipe  e-xceeds  50  ft.  per  second. 
Assuming  then  that  /j  and  /«  varv  dirrctlv 
V\ 
with   —    in    cases   with    antf  without   elbows, 

r 
the  solution  of  equation  C  is  much  simplified 
for  it  can  now  be  written : 


computed      will     be     the     equivalent     length 
sought.     Thus : 


[g  +  h-c  (fl  +  b) 
n  +  2 

Vg+±  -  ( 


/.•  v\ 


g  +  h-(a  +  b) 


Whence 


-g-h 
9 


C  =  - 


a~b 


L  sing  the  values  determined  by  the  tests, 
the  values  of  /•  are  as  follows : 

Diameter  of  pipe   in   Indies 2      1    %      % 

Length    of  pipe   in   feet   oaii.slng  a 

loss   equivalent   to  one   olbow...6.5  5.9  8.2  12.3 

These  results  are  tVpr  standard  short-turn 
elbows. 

It  is  noteworthy  that  these  results  differ 
radically  from  the  equivalents  given  in  other 
publications. 

The  observations  on  elbow  resistance  do 
not  cover  a  sufficient  nunilier  of  diameters  to 
warrant  any  general  conclusions  or  any 
effort  to  determine  the  law  of  variation. 
More  such  experiments  over  a  wider  field  are 
needed. 

Average  Values  of  Coefficient  of  Friction. — 
In  addition  to  the  values  of  the  friction  co- 
efficient c  as  herein  determined  for  pipes  up 
to  2  ins.,  we  have  presumably  reliable  data 
on  larger  pipes  from  which  the  coefficient 
has  been  determined  as  follows : 

Experiments  by  Guttermuth  and  Reidler 
on    Paris    mains    in    1890 — diameter    12    ins., 
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neglecting  the  evidently  abnormal  cases, 
c  =  .050. 

Experiments  by  Stockhalper  at  St.  Gothard 
tunnel;  d  =  S  ins.;  c  =  .062. 

Experiments  by  Devillez  at  Levant  Du 
Flenn,   1879;  d  =  b  ins.;   c  =  .057. 

Experiments  by  Lorens  at  Offenbach,  1892; 
d=^i  ins.;  f^.066. 

Experiments  by  Devillez  at  Levant  Du 
Flenn,   1879;  rf  =  3  ins.;  c  =  .072. 

These  computed  values  of  c  are  here  tabu- 
lated : 

Diameter 

(ins.).  %?41  2  3  4  ;6S12 
Friction 

cient    .075  .061  .071  .073  .072  .066  .057  .056  .062  .050 

These  results  are  shown  platted  on  Fig.   1. 

The    coefficients    for    %    and    for    5-in.    pipes 

seem  abnormal  and  were  neglected  in  locating 

the  straight  line  average. 

The  straight  line  shown  on  Plate  6  gives 
the  equation  c  =  .076  — .00188d,  and  from  this 
the  following  coefficients  were  obtained  and 
are  recommended  for  practice  until  more 
complete  data  are  obtained : 

Diam.  of  pipe. 

Ins  Coefilcienl. 

%  0.075 

)  0.074 

IV,  0.073 

2  "  0.072 
2\<,  0.071 

3  '  0.070 
3%  0.070 

4  0.069 
4V.  0.068 

5  "  0.067 

6  0.C65 

7  0.063 
S  0.061 

10  0.059 

12  0.054 


Progress  and  Costs  of  Filling  for  the 
Gatun  Dam,  Panama  Canal. 

The  Gatun  Dam  which  impounds  the  waters 
of  the  Chagres  River  to  form  Gatun  Lake 
is  a  combined  rock  and  earth  fill  structure 
nearly  1%  miles  long  measured  on  its  crest, 
V2  mile  wide  at  its  base,  400  ft.  wide  at  water 
level  and  100  ft.  wide  on  the  top.  The  loca- 
tion and  trace  of  the  dam  are  indicated  by 
the  plan  published  in  connection  with  another 
article  in  the  preceding  section  of  this  issue. 
Figure  1  shows  a  cross-section  of  the  dam. 
Briefly  the  dam  consists  of  two  rock  piles 
about  1,200  ft.  apart  between  which  is  earth 
fill  made  up  as  indicated  by  Fig.   1. 

The  method  of  construction  is  briefly  as 
follows :  Trestles  are  built  along  the  lines 
of  the  rock  embankments  and  from  there  ma- 
terial brought  in  on  trains  is  dumped  to  form 
the  dry  fill.  The  hydraulic  fill  is  accomplished 
by  means  of  hydraulic  dredges  taking  ma- 
terial from  pits  above  and  below  the  dam. 
As  the  upstream  face  of  the  dam  is  com- 
pleted the  paving  is  placed.  The  amount  and 
average  cost  of  work  to  Oct.  1,  1910,  were  as 
follows : 

Cost  per 

Item.  Cu.  yd.  Cu.  yi" 

Dredging    38,425  $0,5216 

Dry  filling   5,432,806  0.4046 

Hydraulic    filling    4,979,557  0.2649 

Paving    40,411  0.3097 

The  total  volume  of  fill  completed  is  thus 
10,412,363  cu.  yds.,  which  is  approximately 
half  of  the  work.  In  figuring  these  yardages 
car  or  place  measurement  plus  25  per  cent 
swell  is  used  for  dry  fill  and  for  wet  fill 
borrow  pit  measurements  less  losses  ascer- 
tained by  cross-section  when  practicable, 
otherwise  estimated. 

The  costs  of  filling  and  paving  are  avail- 
able in  detail  for  the  first  six  months  of  1910, 
and  also  separately  for  the  three  months, 
July-September,  1910. 

The  cost  of  dry  filling  for  these  six  months 
to  June  30,  1910,  was  as  follows,  the  figures 
being  arranged  for  a  total  of  1,558,401  cu. 
yds. : 

Item.  Per  cu.  yd. 

Tracks    $0.0485 

Trestles     . .   0.0107 

Transportation     . .   0.0630 

Filling     -.   0.0627 

Maintenance,     equipment     0.0037 

Plant    arbitrary    0.0548 

Division    expenses    0.0118 

General    expenses    0.0280 

Total    .'. $0.3099 


jj 
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For  the  three  months,  July-September,  1910, 
the  corresponding  items  arranged  for  632,987 
cu.  yds.  were  as  follows: 

Item.  Per  cu.  yd. 

Cleaning  site    $0.0053 

Tracks    0.0678 

Trestles     0.0051 

Transportation     0.0760 

Filling    0.0915 

Maintenance,    equipment    0.0102 

Plant  arbitrary   0.0770 

Division    expenses    0.0220 

General    expenses    0.0315 

Total    $0.3864 

The  stone  used  for  dry  fill  is  that  excavated 
largely  from  the  Culebra  Cut,  and  it  is  hauled 
in  dump  car  trains  from  Culebra  to  the  dam. 
The  above  costs  do  not,  of  course,  include 
any  charges   for  excavation. 

The  present  number  of  hydraulic  dredges 
working  on  hydraulic  fill  is  four,  the  fourth 
dredge  having  begun  work  on  June  28,  1910, 
so  that  the  work  from  Jan.  1  to  June  30,  1910, 
is  the  work  of  three  dredges.  The  amount  of 
hydraulic  fill  for  this  period  was  1,556,745 
cu.  yds.,  and  its  unit  cost  was  as  follows : 

Item.         '  Per  cu.  yd. 

Dredging    $0.0952 

Relay    pumps    0.0053 

pipe    lines    0.0336 

Wood   flumes    0.0001 

Power 0.0234 

Small    boats    0.0009 

Maintenance,    equipment    0.0587 

Clearing    0,0395 

Plant    arbitrary    „  „S;S 

Division   expense.s    9„Sil 

General    expenses    ■... 0.0245 

Total    $0.3499 

The  corresponding  items  for  the  three 
months,  July-September,  1910,  arranged  for 
l,32(i,3.3.j  cu.  yds.  as  follows: 

Item.  Fer  cu.  yd. 

Clearing   site '9-95sl 

Clearing   tor   dredge    XnSf; 

Dredging    0-0o58 

Relay   pumps   O-™" 

Pipe   lines    0-0189 

Power    00083 

Small   boats    : 0.0011 

Maint.   equipment    „„,5n 

Plant    arbitrary    0.0490 

Division   expenses    n  nilv 

General    expenses     "■""' 

Total    ?0.2076 

The  total   amount  of  paving   up  to   Oct.   1, 

1910.   was   40,411   cu.  yds.,  the   cost   of  which 

is  given  separately  for  two  periods  as  follows: 

Item  May-Juae.     July-Sept. 

Volume,    cu.    yds 18,374  22,037 

Fiufng          : $0.2178  $0.1789 

Plant  arbitrary   0.0548  0.0770 

Division    expenses    0.0166  0.0|li 

General   expenses    0.0189  X  nn?? 

Clearing  site    tJ.WUM 

Total     $0.3081  $0.3117 


Cost   of   Dynamite   at  Panama.— Records 

of  the  Panama  Canal  show  that  55.77  per 
cent  as  much  dynamite  was  used  during 
.August.  September  and  October,  1910,  as  Jor 
the  corresponding  months  in  1908,  and  57.02 
per  cent  as  much  as  in  1909. 

The  saving  for  the  three  months  of  1910 
over  those  of  1908,  amounts  to  431.03  long 
tons,  or  $115,939.  The  cost  of  handling,  load- 
ing and  shooting  is  estimated  at  $30.00  per 
long  ton  in  addition  to  the  cost  of  the  dyna- 
mite, or  $12,930  additional  saving.  The 
amount  of  dynamite  used  per  cubic  yard  of 
rock  excavated  has  been  as  follows: 

Pounds 


Long  tons 
dynamite. 
August.     1908.. 322.21 

Sept.,     1908 324.65 

October,    1908.. 327. 75 
August,  1909...  297. 90 

Sept.,   1909 360.20 

October,    1909.. 295. 20 
August.     1910..  191. 30 

Sept.,   1910 199.85 

October,    1910.. 153.23 


explosive 

per 

Cu.  yds.  rock 
907,746 

cu.  yd. 

0.796 

1,054,526 

0.629 

1,015,143 

0.72 

1,043,355 

0.64 

1,107,649 

0.73 

1,196,297 
1,177,621 

0.55 
0.36 

1,114,765 

0.40 

1,076,678 

0.3E 

Cost  of  Compressed  Air.— The  total 
output  of  all  the  air  compressor  plants  em- 
ployed on  the  Panama  Canal  work  during 
the  year  ending  June  30,  1910,  was  7,227,203,513 
cu.  ft.  of  free  air  and  the  average  cost  was 
4.03  cts.  per  1.000  cu.   ft. 
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The  Construction  of  the  Spiral  Tunnels 

on  the  Canadian  Pacific  Railway. 

Methods  and  Progress. 

The  completion  of  two  spiral  tunnels  on 
the  Canadian  Pacific  Ry..  which  are  a  part  of 
the  relocated  line  through  the  Selkirk  Moun- 
tains in  British  Columbia,  eliminates  one  of 
the  steepest  grades  (4.5  per  cent  compen- 
sated)  on  any   standard  gage  railway. 

The  tunnels  are  built  on  10°  curves  and  a 
grade  of  2.2  per  cent,  which,  in  the  tunnels. 


.Air  Compressors: 

1  Straight  line.  Ingersoll-Sergeant  (24  and  iSV- 
x30  Ins.);  capacity  1.425  cu.  ft.  free  air  per 
min. 

1  Air  Straight  line,  Ingersoll-Rand  (20  and  20 
x30  Ins.);  capacity  1,100  cu.  ft.  free  air  per 
mln. 

1  Cross-compound  American-Rand;  air  cylin- 
ders 22  and  13x16  Ins.;  steam  cylinders. 14 
and  24x16  ins.;  capacity  1,050  cu.  ft.  of  freu 
air  per  min. 

Pumps: 
I   Atlantic.  7x4^x6  Ins. 

S  Fairbanks-Morse    duplex:    6    ram    iiaiiecn;     U 
piston  plunger  pattern;  6x4x6  Ins.  to  Sx5xlJ 

ins. 


Present 

Tunnels 
Jo  Field 


Enq  Coirtg 


Spur-^y 
Swtkhmi    / 

Spiral  Tunnel  31D6 


Old  Grade  4.5'/.(CompensoM 
New    •     25% 
Length  of  Old  Line  4.1  Miles 
•  Afew  -    875    • 


ToHscfor 


Fig.    1 — Map    of    Location    of   the    Grade    Reduction,    Canadian    Pacific   Railway   in   British 

Columbia. 


is  reduced  to  O.OG'  per  degree  of  curvature 
or  to  a  grade  of  1.0  per  cent.  The  length  of 
tunnel  No.  1,  as  shown  by  Fig.  1,  is  -3,206  ft. 
and  the  length  of  No.  2  is  2,890  ft.  In  section 
the  tunnel  is  22  ft.  G  ins.  wide  and  16  ft.  3 
ins.  high  to  the  springing  line,  with  a  semi- 
circular arch  of  11  ft.  3  ins.  radius.  Where 
timbering  was  not  necessary  these  dimensions 
were  somewhat  less,  but  allowed  for  the 
placing'  of  a  future  concrete  lining,  2  ft. 
thick,  as  shown  by  the  section  in  Fig.  3. 

The  tunnels  were  driven  through  crystal- 
lized limestone  which  was  somewhat  uniform 
in  tunnel  No.  1,  with  a  dip  of  20°  to  the 
northeast,  but  which  in  tunnel  No.  2  was  very 
irregularly  stratified.  The  strike,  of  course, 
was  made  at  all  angles  to  the  face,  as  each 
tunnel  made  a  turn  of  over  230°. 

The  entire  work,  which  includes  the  con- 
struction of  the  spiral  tunnels,  a  710-ft.  tun- 
nel on  tangent,  four  steel  bridges  over  the 
Kicking  Horse  River,  in  all  8.2  miles  of  line, 
was  let  under  contract  to  Macdonnel,  Gzow- 
ski  &  Co..  of  Vancouver,  B.  C,  in  1907.  The 
cost  of  the  work  was  originally  estimated  at 
$1,270,000.  The  contractors  were  on  the 
ground  in  September.  1907,  and  the  work  on 
tunnel  No.  1  was  commenced  in  January, 
1908.  The  work  on  both  tunnels  was  prose- 
cuted continuously  from  that  time  until  Jime. 
1910,  when  the  tunnels  were  completed.  Tun- 
nel No.  2  was  started  a  month  later  and  fin- 
ished a  month  earlier  than  tunnel  No.  1.  An 
average  of  176.9  ft.  per  month  was  made  on 
tunnel  Nn.  1  for  18  months,  and  171.3  ft. 
per  month  progress  was  made  on  tunnel  No. 
2  for  17  months.  Each  tunnel  was  worke<l 
with  two  headings. 

Plant.- — It  was  first  intended  to  do  the 
mucking  by  hand  but  after  a  short  trial  it 
was  decided  to  install  four  Marion  shovels 
for  this  purpose.  These  shovels  were  oper- 
ated by  compressed  air  and  their  use  neces- 
sitated doubling  the  compressor  and  boiler 
capacity  of  the  plant.  The  plant  furnishing 
compressed  air  and  light  to  tunnel  No.  1  was 
located  near  switch  No.  3  of  the  old  railway 
line  as  shown  by  Fig.  1.  This  was  about  250 
ft.  below  the  elevation  of  the  tunnel  portal. 
The  plant  for  tunnel  No.  2  was  located  at  the 
river  about  l,.5O0  ft.  from  the  portal.  A  list 
of  the  entire  plant  used  is  as  follows: 

Boilers: 
2  100  hp.  (return  tubular). 
4  80  hp.  Jencks  locomotive  type. 
2  100  hp.  Jencks  locomotive  type. 
1  100  hp.   Brady-Mumphard. 

Engines: 
1  Comstock  Climax  engine;  7x10  Ins.,  25  hp. 
1  Comstock  Climax  engine;   4x5  Ins..  4  hp. 
1  American    hoisting    engine    with    boiler;    7x10 

ins.,  25  hp. 
1  Little   Giant   Hoisting  engine;   5x7   ins.,    S  hp. 


Generators: 
2  Westinghouse  d.   c,   6  kw.,   125  volts. 
1  General   Electric  d.   c,  25  kw.,  250  volts. 

Drills  and  Shovels: 
22  Canadian-Rand   Little  Giant   rock  drills. 
6  Ingersoll-Sergeant  rock  drills. 
4  No.    20    Marion    steam    shovels    (operated    by 

air). 

The  effect  of  the  6,0U0  ft.  elevation  above 
sea  level  and  the  cold  winter  was  shown  on  the 
mechanical  equipment.  The  effect  was  in 
the  reduction  of  the  atmospheric  pres- 
sure about  3  lbs.  per  sq.  in.,  and  a  re- 
duction of  the  temperature.  During  very 
cold  weather  difficult}'  was  experienced  by  the 
freezing  of  the  moisture  in  the  air  lines.  This 
trouble  occurred  where  the  i)ipes  were  prac- 
tically level,  but  not  inside  the  tunnels.  In 
order  to  obviate  this  difficulty  additional  air 
receivers  were  placed  in  the  lines,  but. they 
served  only  partially  to  overcome  it. 

Excavation. — The  top  heading  and  bench 
method  was  used  in  driving   the  tunnel. .   The 


drill  holes  lor  both  timbered  and  untiinbered 
sections.  There  were  two  rows  of  cut  holes 
about  12  ft.  deep.  The  cut  holes  were  from 
2  to  3  ft.  from  the  center  line  and  were  "cut" 
so  as  nearly  to  cross  the  center  line.  The  lo- 
cation of  the  side  holes  was  varied  consid- 
erably according  to  the  character  of  the  rock. 

The  bench,  which  was  kept  10  to  12  ft. 
back  from  the  face  of  the  heading,  was 
drilled  with  6  down  holes  sloped  as  shown  by 
Fig.  3;  also  a  row  of  (J  lifter  holes.  12  ft. 
deep,  pointed  so  as  to  reach  about  1  ft.  be- 
low the  sub-grade.  The  rock  was  crystallized 
limestone  and  very  brittle.  The  center  line  of 
the  tunnel  being,  as  it  was,  on  a  circular  arc, 
the  rock  strata  were  encountered  at  all  angles 
to  the  drill  holes  and  small  pieces  broke  off 
inside  the  holes  and  jammetl  the  bits.  Va- 
rious shapes  of  bits  were  tried,  but  the  use  of 
small  pieces  of  iron,  thrown  into  the  hole, 
proved  most  effective. 

The  shovels  were  used  almost  entirely  for 
the  mucking,  with  the  exception  of  sufficiently 
mucking  back  from  the  heading  to  allow  the 
setting  up  of  the  drills,  and  this  was  done  by 
the  drillers  and  helpers. 

The  mucking  was  usually  completed  i)y  the 
time  the  down  holes  in  the  bench  were  drilled 
and  the  shovel  was  then  moved  back  about  15(1 
ft.  until  the  lifter  holes  were  drilled  and  all 
holes  were  fired. 

The  cut  holes  were  loaded  for  sprmging. 
They  were  then  sprung  and  fired.  The  side 
rounds,  the  down  bench  holes,  and  the  lifters 
were  shot  at  one  time.  The  bench,  being  kept 
close  to  the  heading,  allowed  the  muck  to  be 
thrown  down  with  that  from  the  bench.  The 
bench  was  kept  as  nearly  vertical  as  possible. 

The  shovels  were  equipped  with  special 
short  booms  and  dipper  arms,  and  shallow 
dippers  for  rock  work.  They  were  e(|uipped 
for  operation  by  steam,  but  the  boiler  was 
used  as  an  additional  receiver  for  the  com- 
pressed air.  The  shovels  were  operated  on  a 
track  close  to  one  side  of  the  tunnel  and  each 
was  supported  on  the  inner  side  by  a  jack.  A 
narrow  .gage  (2  ft.)  double  track  was  used 
for  the  4-yd.  home-made  dump  cars  and  this 
track  was  kept  close  up  to  the  shovel.  At  the 
end  of  this  track,  near  the  bench,  it  merged 
into  a  single  track  used  for  loading.  Cars 
came  in  on  one  track  and  went  out  on  the 
other,  requiring  about  1  minute  for  an  ex- 
change of  single  cars.  The  cars  were  pulled 
up  grade  by  horses  and  ran  down  grade  by 
gravity. 


Fig.    2 — View    of   the    Upper    and    Lower    Portals    of    Tunnel    No.   1. 


heading  included  the  area  describe;!  by  the 
semicircular  arch  and  the  bench  included  the 
balance  of  the  tunnel  section.  Two  shifts  of 
10  hours  each  were  worked  each  day,  with 
the  exception  of  the  shovel  crews,  who 
mucked  their  round.  In  each  heading  6  to  8 
drills  on  four  columns  were  used,  with  1 
driller  and  1  helper  for  each  drill  used.  Fig- 
ure 3  shows  the  approximate  location  of  the 


.About  2">  per  cent  of  the  tunnels  requited 
timbering.  When  this  was  done  thi-  bench 
was  left  about  50  ft.  from  the  heading.  The 
permanent  timber  plates  were  put  in,  each 
segment  was  trimmed  off  and  was  then  lagged 
and  wedged  up  Before  shooting  the  bench 
the  wall  plate  was  securely  blocked  up  and 
the  last  full  length  post  was  protected  by  old 
timbers  laid  against  the  walls. 
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When  ;i  .JO-ft.  liench  was  used  the  muck 
from  the  heading  had  to  be  wheeled  back  in 
wheelliarrows  and  dumped  over  the  bench 
where  it  could  be  handled  by  the  shovel.  The 
size  of  the  timber  gang  varied  according  to 
the  conditions.  Part  of  the  timbering  had  to 
be  kept  close  up  to  the  work  to  support  the 
.ground,  but  for  a  certain  portion  it  was  possi- 
ble   to    wait    until    the    excavation    had    been 


EnaCcrtq 


Fig.  3 — Sketch  Showing  the  Location  of 
the  Holes  in  the  Heading  and  Bench 
Used    for   Both   Tunnels. 


completed.  In  this  case  a  "jumbo"  car  was 
used  to  facilitate  the  handling  of  timbers  and 
packing.  The  timbers  for  the  tunnel  work 
were  cut  from  the  surrounding  mountains. 

The  wa.ges  paid  on  the  work  were  as   fol- 
lows : 

Machiiiemen   (-drillers),  (per  day)....  .$     5  00 

MaCnemen  (helpers),  (per  day)....  '     4  00 

Muckers  (per  dav) 2  7^ 

Laborers   (per  day) Vkn 

Shift  foremen  (per  day) ] ' '  c'oo 

Muck  foremen  (per  day) 400 

Timbermen  and  carpenters  (per  day)$3.00-       Z.io 

Shovel  runners  (per  month  &  board)  150  00 

Trammeii  (per  month  and  board) 11000 

Electricians    (per  day) ^^o 

Pumpmen    (per  day) ' '  350 

Fitters  and  pipe  men  (per  dav)...!'   3  00-       s'nO 

Kngmeers    (per    day) ". 4'oo 

Firemen    (per   day) 3'50 

boa?d"^     ■"■«''•<;    all    charged    $5.25    per    week    for 


TABLE    I— MONTHLY   PROGRESS    ON 

TUNNELS. 

190S. 

Tunnel  Tuimel 

-                                                 No.  1.  No.  2. 

January     341 

February     19S=  Jri 

March     20s  in 

=^P''i'     ■  226  132= 

May     277  157» 

•J""e    244  ns3 

August   1583  1073 

September    I733  ojg 

October    1653  301 

November   1533  ■177 

December    200  252 

1900. 

January   15Si  <)44< 

February 150  215 

March     215  "51 

April 197  287 

May 170  63 

June 75 

'Started  one  heading. 

^Working  both  ends. 

■'■Watci-  MUd  bad  ground. 

'rrcezing   troubles. 

Total  lin.  ft.  for  tunnel  No.  1,  3,184. 

Average    monthly    progress    in    tunnel    No     1. 
176.9. 

Total   lin.   ft.   for  tunnel  No.   2,   2,912 
^Average    montlily    progress    In    tunnel    No.    2, 
171.3. 


Water  troubles  took  care  of  themselves  in 
the  headings  going  up  grade,  but  in  the  down 
grade  headings  sump  holes  (3x3x.3  ft.)  had  to 
be   made.      The    sump    holes   were    excavated 


from  time  to  time  as  the  heading  progressed 
and  the  «-ater  running  into  these  was  kept 
down  by  pump  operated  by  compressed  air. 

Engineering.— As  a  rule  20-ft.  centers  were 
given  on  the  10°  curves.  The  foreman  was 
also,  provided  with  a  table  of  offsets,  to  be 
used  between  the  points  ^ven  with  an  instru- 
ment, so  that  he  could  determine  his  center  at 
any  time.  The  headings  all  clo.'^ed  within  % 
in.  for  alinement  and  the  error  in  closing  the 
grades  was  practically  nothing.  The  con- 
tractors for  the  entire  work  were  Mcdonnell, 
Gzowski  &  Co.  of  Vancouver,  B.  C.  We  are 
indebted  to  Mr.  C.  S.  Gzowski,  a  member  of 
the  firm,  for  the  information  given. 


consti-uction      purposes, 


and 


Facing    Culebra    Cut;     Recommenda- 
tions   of    Board    on    Revetment 
and  Retaining  Walls. 

The  hoard  appointed  for  the  purpose  of  de- 
termining, so  far  as  present  conditions  per-> 
nut,  whether  the  faces  of  Culebrn  Cut  should 
be  revetted  or  protected  by  grouted  rubble 
or  concrete  facings  has  submitted  the  follow- 
ing recommendations,  which  have  licen  ap- 
[iroved : 

(1)  The  board  is  of  the  opinion  that  it  is  un- 
desirable to  attempt,  under  ordinaiy  circum- 
stances, to  put  in  revetment  for  the  purpose  of 
protecting  the  faces  of  the  Cut,  until  the  full 
depth  of  the  Cut  has  been  reached. 

(2)  For  the  reason  just  stated,  the  board  lie- 
lieves  that  unless  something  unforeseen  should 
occur,  there  is  no  necessity,  nor  is  it  advisable, 
to  begin  any  revetment  work,  properly  so-called 
dining   the  next  dry  season. 


necessary      for 

finds  as  tlie  result  of  the  inspection  already  ~de" 

scribed,  but  a  single  locality  where  it  is  prepared 

to    recommend    that    measures    be    taken    during 

the    next   dry   season    to    support    the    berm,    to- 

wit: 

That  portion  of  the  95-foot  level  on  the  east 
side  of  the  Canal  between  stations  1870  and  1880, 
at  the  foot  of  the  old  Paraiso  slide,  where  it  be- 
lieves that  construction  work  requires  the  pres- 
ervation of  the  track  on  the  95-foot  level. 

(4)  The  excavation  has  not  yet  reached  the 
full  depth  at  the  point  Just  mentioned,  and  the 
board  suggests  the  following  treatment  for  this 
locality,  to- wit: 

That  after  the  dry  season  has  set  in  a  cut  be 
made  to  full  depth,  or  perhaps  a  little  deeper 
than  the  bottom  of  the  Canal,  along  the  front 
nf  the  unstable  bank,  extending  into  the  bank 
outside  of  the  side  slope  of  the  Canal,  a  dis- 
tance sufHcient  to  form  the  foundations  for  a 
retaining  wall  or  support,  the  actual  distance  of 
the  cut  into  the  bank  being  determined  by  the 
manner  in  which  the  bank  acts  when  the  cut  is 
being  made.  It  the  face  of  the  bank  remains 
reasonably  stable  and  does  not  slide  into  the 
Cut.  it  may  be  possible  to  take  out  two  shovel 
cuts  before  building  the  support.  If  so,  the  sup- 
port may  be  constructed  of  riprap  stone,  with 
a  dry  facing,  and  probably  without  the  use  of 
concrete  or  mortar.  If,  on  the  other  hand,  the 
bank  shows  signs  of  moving  when  the  first  shov- 
el cut  is  taken,  a  concrete  retaining  wall,  back 
tilled  with  dry  rubble,  will  probably  better  meet 
the  situation.  The  length  of  bank  requiring  this 
treatment  is  about  900  feet. 

The   board    making   the    report   consisted   of 


Fig.  4— View  Showing   Upper  Portal  of  Tunnel    No.    I     Temporary   Snow   Shed 


(3)  The  board  is  of  the  opinion  that  the 
preservation  of  a  maintenance  track  on  the  east 
berm  of  the  Canal  is  eminently  desirable,  if  this 
result  can  be  accomplished  at  a  reasonable  cost 
and  believes  tliat  the  progress  of  the  work  up 
to  the  present  time  has  not  shown  conclusivelv 
that  such  a  track  cannot  be  maintained  without 
undue  expense.     The  board,   however,   is  unwil- 

^M  loh,  in  order  to  maintain  the  berm,  might  in- 
volve a  large  expenditure,  before  the  possibility 
Hsw^     "^a-ntenance  shall  be  conclusively  estab- 

the  next  dry  season,  the  construction  of  retain- 
ing walls,  or  other  supports,  to  the  berm  should 
be   limited  to  situations   where  such   support   is 


porary 

Lieut,  Col.  M.  F.  Hodges,  Lieut.-Col.  D. 
daillard  and  Ci\il  Engineer  (U.  S.  N.) 
H.   Rousseau. 


For  use  during  cold  weather,  when  the 
trains  of  the  Pennsylvania  railway  entering 
the  New  York  station  through  the  electrified- 
tunnel  zone  are  disconnected  from  their  steam 
locomotives,  steam  generated  in  electric  boil- 
ers will  be  used  to  maintain  the  temperature 
in  the  cars  and  to  keep  the  train  connections 
from  freezing.  These  boilers  will  utilize  the 
(iOO-volt  direct  current  from  the  third  rail, 
generating  steam  at  80  pounds  pressure. — 
Compressed   Air. 
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Asphalt    Pavement    Repairs     in     Man- 
hattan Borough,  New  York  City. 

[n  the  Borough  of  Manhattan.  New  York 
city,  there  are  MO.')  miles  of  paved  streets, 
street  asphalt  and  asphalt  block,  lioth  under 
and  out  of  guarantee,  which  arc  in  charge 
of  the  Borough  Department  of  Highways. 
The  methods  of  keeping  these  streets  in  re- 
pair were  described  by  Mr.  George  W.  Tillson, 
Chief  Ergineer  of  Highways,  in  a  iiaper  on 
"The  Street  Pavement  Problem  in  the  Bor- 
ough of  Manhattan"  presented  before  the  So- 
ciety of  Municipal  F.ngineers  of  X'ew  York 
city.  The  following  notes  have  liecn  taken 
from  Mr.  Tillson's  paper  : 

The  oiit-of-guarantce.  or  maintenance 
streets,  as  they  are  called,  arc  repaired  l)y 
contract  and  paid  for  per  square  yard  of  pave- 
ment laid.  In  order  to  facilitate  the  entire 
work  the  borough  is  divided  into  six  inspec- 
tion districts.  These  sections  are  divided  into 
divisions,  generally  si.x,  each  division  being 
in  charge  of  an  inspector  and  each  section 
being  in  charge  of  a  chief  inspector.  The  di- 
vision inspectors  report  to  the  chief  inspector, 
who  in  turn  reports  to  the  assistant  engineer 
in  charge. 

The  division  inspectors  patrol  their  divi- 
sions daily,  making  notes  of  all  defects  in 
the  pavement  from  whatever  cause,  whether 
by  wear  and  tear,  lire,  plumbers,  corporations, 
water  department  or  builders.  These  are  all 
located  and  recorded  on  a  prepared  blank 
which  is  forwarded  to  the  main  office.  The 
clerk  in  charge  of  this  branch  sends  to  each 
contractor  a  copy  of  the  list  when  the  same 
refers  to  a  guaranteed  pavement.  The  mainte- 
nance streets  are  looked  after  directly  by  the 
cn.gineer  in  charge. 

In  addition  to  the  above,  on  Friday  of  each 
week  the  chief  inspectors  report  to  the  engi- 
neer all  streets  in  their  respective  districts 
that  are  in  disrepair.  These  lists  are  also 
sent  to  the  contractors  and  each  one  is  ex- 
pected to  repair  all  the  streets  on  his  list 
before  the  end  of  that  week.  This  plan  has 
been  in  effect  for  about  three  years  and  has 
produced  admirable  results.  The  author  be- 
lieves it  is  impossible  to  keep  the  streets  in 
good  condition  without  a  competent  and  sys- 
tematic inspection. 

In  compiling  statistics  of  the  repairs  to  as- 
phalt pavements  in  different  cities  the  unit  has 
generally  been  the  cost  per  square  yard.  This, 
while  somewhat  satisfactory,  is  not  entirely 
so,  as  the  cost  of  doing  the  same  work  varies 
considerably.  If,  however,  the  percentage  of 
the  maintained  pavement  '  actually  removed 
he  given,  an  exact  comparison  can  be  made. 
The  following  figures  have  been  made  up  by 
both  plans  and  relate  to  the  repairs  of  sheet 
asphalt  pavements  out  of  guarantee  in  the 
Borough  of  Manhattan  during  the  last  five 
years,  the  figures  for  19111  lieing  estimated  : 

Cost 

Percentage  of  per  sq.  yil. 

pavement     Cost  per  actually 

removed.         so.  yd.  repaired. 

190G   23                 $0.34  $1.48 

1907 18                    .20  1.11 

1908 15                      .177  1.18 

1909 12                     -11"  -B" 

1910 13                    .113  .87 

It  w^ould  seem  from  the  above  figures  that  the 
limit  of  the  reduction  had  about  been  reached. 
Mr.  Tillson  states  that  it  seems  nnpossible 
to  obtain  reliable  figures  as  to  the  cost  of 
keeping  streets  in  repair.  The  aniount  of 
monev  spent  in  the  different  cities  for  such 
purpo'se  can  be  learned,  but  that  is  a  different 
proposition,  as  probably  no  .\merican  city 
spends  enough  to  keep  its  streets  in  good  con- 
dition. 

The  P.  J.  Carlan  Construction  Co..  New 
York  citv,  was  the  low  bidder  at  $2,894,000  for 
the  entire  prison  and  $6t>S.00n  for  deductions 
as  provided  in  the  specifications.  Award  of 
contract  was  held  up  by  a  restraining  order 
from  the  court. 


Two  Years'  Experience  in  Dust  Sup- 
pression Work  on  the  Roads  of 
Essex  County,  New  Jersey.'-' 

The  writer,  a  few  years  ago,  read  a  paper 
before  this  society  detailing  the  disadvantages 
of  the  emanation  of  dust  from  macadam 
roads,  lioth  from  a  domestic  and  hygienic  point 
of  view  In  that  paper  he  expressed  rosy 
views  of  the  future  and  detailed  with  hope- 
fulness the  ease  with  which  a  smooth  dust- 
less  highw-ay  could  be  attained  and  the  small 
cost  with  which  it  could  be  maintained.  The 
writer's  hopes  still  exist  for  the  future  dust- 
less  highway.  Init  he  is  not  so  sanguine  as  to 
the  ease  of  its  attainment  or  of  its  low  cost. 

There  are  two  or  three  main  factors  in  the 
dust  question  at  large  before  the  mechanical 
details  can  be  consi<lercd.  The  first  is  to  a 
certain  extent  psychological  or  more  properly 
sociological.  Macadam  roads  in  this  age  are 
no  novelty,  and  the  dust  arising  from  their 
use  has  been  contemporaneous  with  their  ex- 
istence. .As  a  rule  until  within  the  last  few 
vears,  when  the  dust  in  a  locality  reached  the 
limit  of  oatient  endurance  the  residents  on 
that  particular  road  made  arrangement  for 
systematic  sprinkling  and  paid  for  it  them- 
selves. This  was  the  accepted  custom  for 
years,  adopted  as  a  necessity  and  paid  for 
without  a  murmur.  The  sprinkling  very  often 
has  not  been  done  judiciously  and  the  condi- 
tion of  the  macadam  surface  was  in  many 
cases  seriouslv  impaired  by  undue  wetting. 
.Snddenlv.  with  rather  extraordinary  nnani- 
mitv.  the  community  as  a  body,  whether  they 
were  sprinkling:  pavers,  or  non-snrinkling 
pavers,  whether  their  roads  were  dusty  by 
travel  or  dustless  bv  lack  of  travel,  demanded 
that  the  dust  suppression  should  be  a  task  for 
the  municinal  executive,  and  that  such  sup- 
pression should  be  immediate,  positive  and 
universal. 

This  change  of  sentiment  so  overweening 
and  insistent  has  put  new  cares  and  duties  on 
the  municipal  office  uoon  which  they  devolved. 
The  resultant  of  their  efforts,  in  a  short  per- 
iod, can  be  coHated  and  analyzed  and  a  crys- 
tallized practice  evolved.  In  this  article  are 
the  experiences  of  a  single  locality  and  is 
written  as  a  contribntin.g  note  to  the  many 
other  experiences  that  mav  be  had.  The  sec- 
ond main  factor  is  physical,  and  may  be  classi- 
fied generally  as  the  bond  of  the  mineral 
aggregate  used  in  the  road.  In  pavements  of 
stone  or  brick  or  wood,  the  size  of  the  aggre- 
gate is  sufiicient  to  resist  crushin.g,  and  what 
movement  may  be  occasioned  is  orevented  by 
proper  joints  In  asphalt,  bithulithic  and  tar 
pavements  tliis  crushin.g  and  moving  is  ob- 
viated bv  the  iniection  of  a  plastic  medium  to 
hold  the  aggregate  together  and  in  all  the 
pavements  above  enumerated  the  dust  ques- 
tion is  not  imminent. 

With  the  use  of  broken  stone  or  gravel  .sur- 
faces the  consolidation  is  affected  by  compres- 
sion and  motion.  This  compression  is  affected 
In-  steam  rollers  or  the  iron  tires  of  wheels. 
This  final  consolidation  is  attained  when  there 
is  a  complete  cessation  of  movement  of  the 
aggregate  particles.  With  this  cessation  of 
movement  a  finished  macadam  surface  is  the 
realization,  the  snioothness  of  the  surface  de- 
pending unon  the  size  of  the  aggregate.  In 
old  times  before  the  use  of  the  steam  roller 
the  waeon  wheel  was  the  only  instrument  of 
consolidation,  and  while  such  nractices  would 
now  be  considered  heatheni.sh  there  is  no 
nuestioning  the  fact  that  when  the  consolida- 
tion was  affected  bv  that  method  that  it  was 
more  perfect  than  the  results  of  steam  roller 
use. 

It  must  not  be  supposed  that  the  consolida- 
tion of  t!ie  pure  stone  was  effected  without 
anv  other  medium.     As  a  matter  of  fact  for 
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:i  number  nl  year.^  it  has  been  ih'.-  ijraciice  to 
use  what  is  known  as  packing  and  also  what 
is  more  important  than  all,  water ;  and  it  may 
be  truly  said  that  all  macadam  surfaces  until 
within  a  few  years  have  been  water  bonded. 
Water,  direct,  or  moisture  in  some  form,  was 
used  in  construction,  and  moisture  was  neces- 
sary for  its  maintenance.  The  absence  of 
moisture  made  the  road  dusty  and  dry.  A 
judicious  application  of  water  rendered  it 
acceptable,  and  if  our  climatic  arrangements 
were  similar  to  other  localities  whore  it  rains 
for  half  an  hour  every  afternoon  the  dust 
question  would  never  arise.  It  may  be  noted 
that  the  words  "iron  wheels"  were  used  in 
the  preceding  paragraph,  and  at  this  juncture 
it  may  be  proper  to  allude  to  another  phvsical 
question  in  road  maintenance,  and  that  is  the 
effect  of  the  different  kinds  of  wheels  on  the 
surface  of  macadam. 

.'\s  has  been  stated,  the  application  of  an 
iron  tire  to  macadam  has  a  general  tendency 
to  consolidate  the  surface,  and  it  mav  be 
stated  as  a  positive  truth  that  rubber  inflated 
tires  have  no  such  action  on  the  surface,  and 
there  is  positively  no  consolidation,  but.  due 
to  the  resiliency  of  the  tire,  a  constant  inov- 
inir  action.  This  movement  is  practically  in 
ratio  of  speed,  the  greater  the  speed  the 
.greater  the  movement  and  disturbance,  so, 
therefore,  with  the  gradual  withdrawal  of 
iron-tired  wheels  and  the  substitution  of  rub- 
ber the  maintenance  of  a  macadam  surface 
entered  an  entirely  new  phase,  and  that  is 
the  prevention  of  the  disturbance  of  the  ag- 
gregate. As  above  stated,  the  water  bond 
surface  has  and  can  give  satisfaction,  but  its 
anolication  and  use  mav  be  considered  pro- 
hibitive on  almost  all  highways  except  those 
in  thickly  settled  communities,  and  some  other 
bonding  material  has  been  found  to  be  an 
economical  necessity.  The  selection  and  ap- 
plication of  this  mending  medium  is  now 
the  concern  of  thousands  of  men  interested 
in  road  work  and  it  is  proper  that  success  or 
failure  should  be  truthfully  recorded. 

The  first  really  intelligent  expose  of  the 
effect  of  binding  media  was  made  by  Mr. 
Blanchard,  of  Rhode  Island,  who  constructed 
samnle  roads  of  short  lengths,  with  different 
binding  material,  detailing  the  cost  and  an- 
nouncing the  successful  results  in  surface 
maintenance.  The  materials  used  by  him  were 
tar.  asphalt  and  asphaltum  oils,  and  from  the 
experience  declnccd  by  his  experiments  certain 
formul.-c  were  established  by  eminent  chemists 
for  the  proper  classification  of  the  bonding 
media  to  guide  the  tyro  in  onward  nrogress. 
.At  this  onset  the  enterprising  .American 
seemed  to  plunge  in  with  every  conceivable 
panacea  for  dust  removal.  Claims  of  all  kinds 
were  made  for  different  materials,  either  for 
dust  suppression  or  dust  elimination,  so  that 
any  selection  was  difficult  and  would  always 
be  accompanied  by  the  sinister  criticism  of  the 
reiected.  That  was  about  the  condition  of 
affairs  when  the  community  with  which  the 
writer  is  interested  began  its  efforts. 

Taking  a  system  of  1.50  miles.  8  or  10  miles 
urban.  .50  miles  suburban  and  the  balance 
rural,  it  may  he  readily  seen  that  uniform 
treatment  would  fail  to  give  good  uniform  re- 
sults. It  was  then  decided  to  renew  with 
broken  stone  and  bituminous  binder  about  25 
miles  and  coat  with  heavy  asphalt  oil  about 
no  or  70  miles  and  let  the  balance  in  remote 
sections  be  left  as  of  old.  The  renewals  were 
started  with  ordering  the  stone  fairly  early 
in  the  soring,  according  to  the  usual  custom, 
p''d  ?*  the  same  time  the  oil  was  ordered. 
The  character  of  this  oil  was  determined  by 
the  formula  prepared  by  the  chemists.  The 
stone  duly  arrived  on  time,  but  the  oil  did 
not  turn  up  until  about  six  weeks  later,  and 
in  the  meantime  the  loose  stone  were  kicking 
all  over  the  road.  This  was  trouble  No.  1,  and 
this  trouble  has  been  coptinuallv  hnnnerinq^. 
of  course,  to  the  inconvenience  of  the  public 
and  the  extra  cost  of  the  work.  The  oil 
used   was   supposed  to   contain   96  to  98  per 
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cent  of  asphalt,  and  had  to  be  heated  before 
application.  Snecial  sprinklers  had  to  be  pre- 
pared, and  delay  was  occasioned  there.  When 
the  oil  was  applied  to  the  stone  carefnl  rolling 
had  to  be  maintained  to  obtain  proper  consoli- 
dation, and  this  necessitated  the  nsc  of  screen- 
ing to  prevent  sticking,  but  after  due  persist- 
ence a  proper  surface  was  obtained,  in  some 
cases  so  good  as  to  tempt  exhibition.  Prob- 
ably 5  to  6  miles  were  treated  in  this  manner, 
.ind  it  was  thought  that  the  trouble  was  over. 
Far  from  it.  As  the  hot  weather  continued 
the  new  surface  began  to  creep  and  crawl, 
until  the  bumps  in  'ome  places  were  G  ins. 
high  in  a  wave  2  ft.  in  length,  and  where 
bumps  did  not  form  ruts  would  appear,  from 
no  apparent  cause.  In  fact,  the  renewal  of 
the  surface  by  the  penetration  method  with 
heavy  asphalt  oils  was  a  complete  failure,  and 
after  three  months  was  positively  abandoned, 
probably  only  .30  per  cent  efficiency  beina;  ob- 
tained, for  it  must  be  noted  in  addition  that 
in  small  patches  the  same  stone,  the  same 
oil  and  the  same  supervision  did  give  good 
and  satisfactorv  pavement.  But  of  course  3(i 
per  cent  efficiency  is  not  engineeringly  prooer, 
and  there  was  good  excuse  for  the  abandon- 
ment of  this  type  of  work. 

The  new  construction  work  done  under  the 
same  auspices  gave  no  better  results.  The 
specifications  were  approved  by  the  State 
Highway  Commissioner  of  New  Jersey,  pre- 
pared as  far  as  the  oil  was  concerned  by  com- 
petent chemists,  the  roadway  carefully  built 
by  responsible  contractors,  duly  inspected  and 
oil  tested,  and  when  the  work  was  finished 
was  a  most  satisfactory  piece  of  construction. 
-One  road  was  built  in  the  fall  of  lOOP,  passed 
through  the  winter,  and  shortly  after  the 
spring  opened  systematically  broke  itself  into 
pieces,  necessitating  a  complete  renewal  of 
the  surface.  From  this  experience  all  con- 
tracts for  asphaltum  oil  interjected  by  the 
penetration  method  were  amended'  and  the 
roads  built  under  the  old  water  bonding 
method,  and  when  the  surface  was  worn 
smooth  a  coating  of  surface  oil  was  applied. 
This  same  process  is  now  applied  to  renewals, 
the  surfacing  is  done  in  the  old  way  and  then 
coated  with  surface  oil  with  45  to  46  per  cent 
of  asphalt. 

Tn  the  dust  suppression  by  the  use  of  sur- 
face oil  better  success  was  attained,  in  fact 
it  was  found  that  when  the  applications  were 
being  made  the  demand  for  relief  became  so 
insistent  that  no  section  of  road  was  allowed 
to  be  left  out.  The  first  attempts  were  made 
with  heavv  oils  heated  and  applied  hot,  with 
the  idea  that  one  application  would  be  suf- 
ficient for  the  season.  Difficulties  arose  with 
that  practice,  as  on  steep  grades  the  foothold 
for  horses  was  uncertain,  and  a  coating  of 
sand  or  screenings  became  necessary,  entail- 
ing extra  expense.  Lighter  oils  were  subse- 
quently used,  with  about  45  per  cent  of  as- 
phalt, and  that  anplication  proved  successful. 
One  application  in  the  rural  sections  allaved 
the  dust  for  the  season,  and  in  the  more 
traveled  localities  two  coats  were  sufficient. 
Some  curious  experiences  have  been  noted  in 
the  application  of  surface  oil.  The  most  im- 
portant is  that  if  the  surface  be  broken  before 
application  there  was  no  binding  tendency, 
especially  with  automobile  travel,  and  the 
loose  stone  still  continued  loose.  If  a  binder 
of  clav  or  sand  were  first  applied  without  con- 
solidation the  oil  was  useless.  It  was  there- 
fore found  of  paramount  necessity  to  have  a 
smooth  consolidated  surface  before  the  appli- 
cation of  the  oil.  In  the  early  spring,  when 
the  wind  sweeps  the  road  clear  of  detritus, 
disintegration  is  always  imminent,  which  can 
be  stayed  bv  sprinkling  loam  or  sand  on  the 
surface,  which  with  average  travel  will  imme- 
diately consolidate  and  a  smooth  surface  be 
acquired.  Then,  and  only  then,  should  the  oil 
be  applied.  Very  complete  traveling  surface 
was  by  that  means  obtained,  and  if  a  coating 
of  screenings  be  applied  after  the  sprinkling 
of  the  oil  the  result  is  ideal. 

This  outline  will  give  the  experience  of  the 
last  year.  Profiting  by  such  experience  the 
following  practice  was  decided  upon.  In  con- 
struction use  no  penetration  of  heavy  oil,  but 
construct  the'  road  as  of  ordinarv  macadam 
and    provide   after   complete   consolidation    of 


surface  a  coating  of  45  per  cent  oil,  using 
about  Vz  gal.  per  sq.  yd.,  and  in  the  mainte- 
nance contract  for  the  year  provide  for  two 
applications  in  that  period.  With  this  prac- 
tice entire  satisfaction  has  been  realized.  In 
the  renewal  work  the  broken  stone  is  spread, 
rolled  and  packed  and  screened  in  the  usual 
manner,  and  when  the  surface  is  smooth  45 
per  cent  oil  is  applied,  also  giving  satisfactory 
results. 

The  result  for  the  year  in  the  system  with 
which  the  writer  is  acquainted  is  outlined  in 
the  following  table,  which  may  be  interesting. 
The  figures  are  furnished  by  Mr.  Eager,  who 
is  the  County  Superintendent  of  Roads  for 
Essex  county  in  this  State. 

An  analysis  of  cost  of  road  repairs  for 
Essex  county,  1010,  shows  that  the  amount 
expended  in  repair  account  was  approximately 
$9.5,000.  This  divided  into  the  following  heads, 
oiling,  renewing  macadam  surface,  cleaning 
gutters  and  trimming  sides,  is  as  follows: 

For  oiling  roads,  amount  expended, 
.?llS87. 71— coating  1.254.000  sq.  yds., 
at  a  cost  of  9M:  cts.  per  sq.  yd $11,887.71 

Renewing  surface,  including  broken 
stone,  screenings  and  rolling — 291,692 
sq.  yds.,  at  20  cts.  sq.  yd 58,338.40 

Cleaning     and     trimming     gutters — 240 

miles,  or  1,267,200  ft.,  at  2  cts.  per  ft.   25,344.00 

Total     $95,570.11 

The  resultant  of  this  expense  is  that  V5  per 
cent  of  the  system  is  now  in  good  repair, 
the  remaining  25  per  cent  consisting  mostly 
of  roadways  in  towns  and  cities  and  villages 
with  a  concentration  of  automobile  travel  and 
is  not  satisfactory.  The  use  of  macadam  sur- 
face on  the  county  highways  in  the  city  of 
Newark  has  been  abandoned  and  pavements 
of  granite,  asphalt  and  bithulithic  have  been 
substituted.  These  are  permanent  improve- 
ments. The  treatment  on  about  30  miles  in 
the  cities  and  towns  alluded  to  is  a  matter  of 
much  solicitation.  It  is  apparent  that  an  ordi- 
nary macadam  surface,  even  when  oiled,  is 
not  satisfactory,  and  relief  must  be  obtained. 
To  this  end  there  are  various  patent  pave- 
ments on  the  market.  Amiesite,  Filbertine, 
Warranite,  and  what  is  known  as  road  asphalt. 
These  all  use  the  broken  stone  with  a  plastic 
mixture  injected,  in  most  cases  asphalt.-  They 
have  generally  given  satisfaction  and  their 
application  will  afford  the  relief  in  the  dis- 
tricts mentioned.  The  financial  question  here 
enters.  Taking  the  experiences  before  the 
automobile  era,  the  cost  of  maintaining  a  good 
surface  upon  the  Essex  county  roads  was  3 
cts.  per  sq.  yd.  per  annum.  This  was  in- 
creased in  later  years  to  about  5  cts.  and  in- 
cluding the  oiling  amounts  to  6  cts.  The 
patent  pavements  alluded  to  cost  from  80 
cts.  to  $1.20  per  sq.  yd.  It  is  obvious  that 
those  pavements  must  last  15  to  20  years  to 
be  on  the  same  monetary  basis  as  ordinary 
repairs.  Whether  such  endurance  will  prove 
to  be  a  fact  is  problematical.  If  not.  the  only 
other  recourse  is  to  educate  the  community 
to  furnish  more  monev  to  be  in  accord  with 
their  greater  desire.  Having  secured  a  rea- 
sonable dustless  road  with  surfacing  oil  the 
aftermath  must  be  considered,  and  it  comes 
in  two  shapes,  first,  the  peelin.g  of  surface 
where  oil  is  applied,  and  the  muddy  condition 
in  wet  weather.  The  surface  peeling  is  a 
serious  menace.  Roads  that  have  been  in 
good  condition  for  years,  upon  the  application 
of  heavy  oils  become  pitted,  holey,  and  un- 
comfortable for  travel.  .As  far  as  experience 
has  shown,  the  heavier  the  oil  the  greater  the 
pittin.c.  hut  against  that  is  the  other  alterna- 
live.the  lighter  the  oil  the  more  frequent  the 
application  necessary.  .At  what  point  shall  the 
judicious  balancing  of  these  two  factors  be 
decided  upon.  As  the  writer  stated  he  has 
abandoned  the  90  per  cent  oil  entirelv  and 
uses  the  45  per  cent.  On  examination  of 
roads,  where  a  35  per  cent  oil  is  used  the 
pitting  does  not  seem  to  occur:  therefore,  he 
is  of  the  opinion  that  it  is  more  advisable  to 
use  the  35  than  the  45  per  cent  oil.  even 
though  extra  application  be  necessarv.  The 
maintenance  of  the  surface  is  a  desideratum 
and  should  be  positively  insisted  upon. 

.^s  to  the  muddy  conditions  in  wet  weather 
that  is  a  problem  not  yet  economicallv  solved. 
Tt   niu<t  he  noted  that  the  detritus  worn   from 


the  surface  is  clogged  with  oily  particles,  does 
not  blow  away,  and  so  accumulates  and  does 
not  wash  away  on  flat  grades  as  the  oiliness 
seems  to  retard  the  movement.  Of  course 
it  has  been  suggested  that  such  waste  can  be 
swept  off,  but  this  is  too  costly  a  proposition 
on  a  large  system.  The  muddiness  is  greatly 
relieved  on  the  asphaltic  surfaces!  One  other 
dustless  preparation  that  the  writer  has  used 
with  success  is  tarvia,  and  for  light  travel 
or  for  steep  grades  it  is  of  great  service.  It 
does  not  roll  like  the  asphaltum  oils,  but  has 
a  tendency  to  peel  after  it  has  been  in  use  a 
year  or  so.  The  writer  of  this  article  has 
endeavored  only  to  depict  his  personal  ex- 
periences. The  failures  may  be  said  to  have 
been  caused  by  lack  of  intelligence  and  lack 
of  experience,  but  as  he  has  heard  of  other 
failures  quietly  whispered  he  thinks  it  is  not 
amiss  to  let  the  public  somewhat  into  his 
confidence,  trusting  that  his  endeavors  and 
thoseof  others  may  finally  reach  a  crystallized 
practice  acceptable  to  all. 


Asphalt  Block  Pavement  at  Washing- 
ton. D.  C. 

The  city  of  Washington,  D.  C,  probably  has 
a  larger  area  of  asphalt  block  pavement  than 
any  other  city  of  its  size  in  this  country.  On 
July  1  last  the  total  area  of  this  type  pave- 
ment in  Washington  was  623,132  sq.  yds.  The 
prices  paid  at  Washington  for  the  construc- 
tion of  asphalt  block  pavement  during  the 
fiscal  year  ended  June  30,  1910,  were  as  fol- 
lows: Within  city  limits,  $1.65  per  sq.  yd. 
for  4-in.  pavement ;  outside  city  limits,  $1.80 
per  sq.  yd.  for  4-in.  pavement ;  5-in.  asphalt 
block  pavement,  within  city  limits,  $1.80  p^r 
sq.  yd. ;  3-in.  asphalt  block  pavement  in  4-in. 
concrete  base,  $2.00  per  sq.  yd.  The  prices 
for  laying  asphalt  block  pavements  for  the 
fiscal  year  1911  was  $1.65  per  sq.  yd. 

The  main  features  of  the  specifications  un- 
der which  the  asphalt  block  navements  have 
been  constructed  are  as  follows : 

Asphaltic  blocks. — (a)  The  size  of  the  block 
will  be  5  by  4  by  12  ins.  for  gravel  base  and  a 
variation  of  ^4  in-  froin  these  dimensions  will  be 
sufficient   g.'ound   for  rejecting  any  block. 

(b)  AH  bids  must  be  accompanied  Ijy  a 
specimen  block  of  the  size  and  quality  de- 
scribed in  these  specifications,  labeled  with  the 
name  of  the  bidder  and  locality  of  the  factory. 
Bids  not  ;  ccompanied  by  specimen  blocks  will 
not  be  accepted.  The  blocks  will  be  tested  for 
specific  gravity.  Al'.  blocks  furnished  must  be 
equal  in  quality  to  the  sample,  as  determined 
by    the   Engineer   Commissioner. 

(c)  The  blocks  will  be  composed  of  as- 
phaltic cement,  mineral  dust,  and  crushed 
stone. 

Asphaltic  cement. — The  asphaltic  cement 
must  be  practically  free  from  water  and  shall 
not  at  any  time  roach  a  temperature  high 
enough  to  Injure  it. 

If  an  asphalt  is  ;.ccepted  that  is  readily  af- 
fected by  water,  some  provision  satisfactory 
to  the  Engineer  Commissioner  must  be  made  to 
guard  against  the  results  of  such  action,  and 
such  work  must  be  included  in  the  price  bid. 

The  asphaltic  cement  must  comply  with  the 
following  requirement  and  must  in  any  case  be 
subject  to  the  approval  of  the  Engineer  Com- 
missioner. 

(1)  For  the  purpose  of  testing  the  asphaltic 
cement  its  composition  shall  be  so  regulated 
by  the  addition,  if  necessary,  of  standard  tine 
absorbent  mineral  dust  that  It  will  contain 
50  per  cent  of  bitumen  soluble  in  carbon  bisul- 
phide. This  cement  must  be  so  tough  at  32° 
F.  that  prism  1  centimeter  square  by  8  centi- 
meters long  between  support  will  not  break 
under  impact  at  center  with  less  than  15 
centimeter   drop   of   25    gramme   weight. 

(2)  This  cement  must  not  be  softer  than 
60  penetration  when  tested  at  115°  F. 

(3)  When  this  cement  Is  heated  in  en  open 
tin  at  a  temperature  of  300°  F.  for  18  hours 
in  a  hot-air  oven,  it  must  not  show  a  loss  by 
volatilization  of  over  3  per  cent,  and  it  must 
not  be  hardened  over  50  per  cent  by  this 
heatinr 

The  asphaltic  cement  must  be  thoroughly 
agitated     before    drawing    from      storiige      and 
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while  in  use  in  tlie  supply  kettles,  so  as  to  insure 
a  uniform  cement. 

These  tests  shall  be  made  by  uniform 
methods,  descriptions  of  which  are  on  file  in 
the  office   of   the   Engineer   Commissioner. 

Mineral  dust. — This  shall  be  any  fine,  ab- 
sorbent, inorganic  dust  not  acted  on  by  water, 
the  whole  of  which  shall  pass  a  30-mesh  screen, 
and  at  least  So  per  cent  pass  a  100-mesh 
screen. 

Crushed  stone. — The  crushed  stone  in  use 
shall  be  from  any  tough,  hard  rock,  and  shall 
not  contain  any  appreciable  amount  of  soft 
Ingredients,  such  as  mica,  soft  sandstone,  or 
shale.  On  sifting,  not  more  than  3  per  cent 
shall  be  retained  on  a  3-mosh  per  Inch  screen, 
at  least  40  per  cent  must  be  retained  on  20- 
mesh  per  inch  screen,  and  at  least  12  per  cent 
must  pass  a  100-mesh  per  inch  screen.  If  the 
stone  does  not  contain  the  desired  fine  material, 
mineral  dust  can  be  added  to  make  up  the  de- 
ficiency, and  in  any  case  at  least  5  per  cent 
of   such    mineral    dust   shall    be    used. 

Asphaltic  block  mixture. — The  materials  com- 
plying witli  the  above  specifications  shall  be 
mixed  in  proportions  by  weight,  depending  up- 
on their  character,  which  will  be  determined 
by  the  Engineer  Commissioner,  but  in  any 
mixture  the  percentage  of  bitumen  soluble  in 
carbon  bisulphide  shall  not  exceed  th~  limits, 
6  to  9  per  cent. 

If  the  proportions  of  the  mixture  are  varied 
in  amy  manner  from  those  prescribed,  the 
blocks   will    Hit   be   accepted. 

The  stone  and  dust  and  the  asphaltic  ce- 
ment must  be  mixed  while  hot,  and  the  mix- 
ture must  be  compressed  into  blocks  by  methods 
meeting  with  the  approval  of  the  Engineer 
Commissioner. 

Samples  of  all  material  entering  into  tlie 
composition  of  the  pavement  shall  be  supplied 
to  the  inspector  of  asphalt  and  cements  when 
required,  in  suitable  tin  boxes  and  cans,  and 
he  shall  have  access  to  all  branches  of  the 
works   at  all   times. 

Blocks  for  4-in.  pavement  are  to  be  manu- 
factured with  a  total  minimum  compression 
of  not  less  than  360,000  lbs.  per  block,  press 
pressure.  Those  for  5-in.  pavement  are  to  be 
manufactured  with  a  total  minimum  compres- 
sion of  not  less  than  240,000  lbs.  per  block,  press 
pressure. 

Grading  and  subgrade. — The  space  over  which 
the  pavement  is  to  be  laid  having  been  ex- 
c  vated  to  the  proper  depth  below  the  surface 
of  the  pavement  when  completed,  any  objec- 
tionable or  unsuitable  matter  below  the  bed 
will  be  wholly  removed  and  the  space  filled  with 
good  gravel  or  other  acceptable  material,  com- 
pactly rolled  or  rammed.  The  bed  will  then 
be  trimmed  so  as  to  be  parallel  to  the  sur- 
face of  the  pavement  when  completed,  and  the 
entire  roadbed  will  then  be  thoroughly  com- 
pacted by  rolling  a  roller  weighing  at  least  'jO 
tons,  or  by  thorough  ramming  at  places  which 
cannot  be  reached  by  the  roller.  No  extra  al- 
lowance will  be  made  for  trimming  and 
rolling,  but  the  volume  of  earth,  etc.,  removed 
will  be  paid  for  as  grading  of  its  class. 

ASPH.\LT-BLOCK   PAVEMENT    ON    GRAVEL 
BASE. 

Gravel  base. — Upon  this  bed,  as  above,  is  to 
be  laid  a  base  of  good  bank  gravel,  or  other  ap- 
proval material,  to  be  screened  from  all  peb- 
bles measuring  more  than  1%  ins.  in  their  larg- 
est dimensions,  so  as  to  be  5  ins.  thick  when 
thoroughly  compacted.  The  gravel  will  then 
be  thoroughly  compacted  by  rolling  with  a 
roller  weighing  at  least  10  tons,  or  by  heavy 
ramming  at  places,  which  can  not  be  reached 
by  the  roller.  The  rolling  will  be  continued 
until  the  gravel  base  cracks  under  the  roller 
without  compressing  further.  Upon  this  will 
be  placed  a  layer  of  fine,  sharp  sand  washed 
and  dried,  2  ins.  in  thickness,  to  serve  as  a  bed 
for  the  blocks,  which  will  be  laid  directly  upon 
and  embedded  in  it  with  close  joints.  Special 
care  will  be  observed  to  make  the  surface  of 
this  bed  of  sand  exactly  parallel  to  the  surface 
of  the  pavement  when  completed.  Should  the 
material  found  in  the  space  to  be  occupied 
by  the  gravel  bed  be  approved  by  the  engineer 
for  such  use,  it  may  be  left  in  place  and  used 
as  such  bed  after  being  satisfactorily  trimmed 
and    compacted. 


Any  material  removed  from  the  street  In 
grading  that  Is  suitable  may,  with  the  approval 
of  the  engineer,  be  used  in  place  of  the  gravel 
base  if  not  needed  for  public  use. 

Method  of  laying  blocks. — The  asphalt  blocks 
are  to  be  laid  on  the  bed  of  sand  at  right  an- 
gles to  the  line  of  the  street,  and  with  such 
crown  as  the  engineer  commissioner  may 
direct:  each  course  to  be  of  blocks  of  a  uni- 
form width  and  depth,  and  so  laid  that  all 
longitudinal  joints  shall  be  broken  by  a  lap 
of  at  least  4  ins.  In  laying  the  blocks  the 
pavers  must  stand  or  kneel  upon  the  blocks 
already'  laid  and  not  upon  the  bed  of  sand. 
Each  course  of  blocks  will  be  driven  against 
the  course  preceding  it  by  a  heavy  maul.  In 
order  to  make  the  lateral  joints  as  tight  as 
possible,  and  the  longitudinal  joints  will  be 
closed  by  pressing  each  course  in  the  direc- 
tion of  its  length  by  a  lever.  When  thus  laid 
the  blocks  will  be  immediately  covered  with 
clean,  fine  sand,  entirely  free  from  loam  or 
earthy  matter,  perfectly  dry,  and  screened 
through  a  sieve  having  not  less  than  20  meshes 
to  the  inch.  This  will  be  swept  or  raked  Into 
the  joints  and  the  blocks  will  then  be  carefully 
rammed  by  placing  a  plank  or  iron  plate  over 
several  courses  and  ramming  it  with  a  heavy 
rammer.  The  ramming  will  be  continued  until 
the  blocks  reach  a  firm,  unyielding  bed  and 
present  a  uniform  surface,  with  proper  grade 
and  crown.  Any  lack  of  uniformity  in  the  sur- 
face must  be  corrected  by  taking  up  and  re- 
laying the  blocks.  When  the  ramming  is  com- 
pleted a  sufficient  amount  of  fine,  dry  sand, 
as  above  described,  will  be  spread  over  the 
surface. 

Setting  and  resetting  curb.— Setting  6  by  20 
in.   granite   and   hluestone   curb: 

This  curb  will  be  set  in  the  following  man- 
ner: A  trench  parallel  to  the  curb  line,  hav- 
ing a  depth  *of  24  ins.  below  the  top  of  the 
curb,  when  set,  and  20  ins.  wide,  will  be  ex- 
cavated to  receive  the  curb  and  its  gravel 
bed;  the  dimensions  of  the  trench,  in  width, 
will  be  14  ins.  from,  the  curb  line  to  u.rd  the 
building  line  of  the  street,  and  6  ins.  from 
s  id  curb  line  toward  the  center  line  of  the 
street.  In  this  trench  thus  prepared  the  curb 
will  be  set,  and  brought  to  line  and  grade 
with  plumb  face.  Spalls  of  stone,  hard-burned 
brick,  or  otlner  acceptable  substance,  prepared 
for  the  purpose,  will  be  used  to  adjust  the 
stone  to  grade,  and  these  spalls  will  be  so 
placed  and  adjusted  as  to  support  the  curbing 
permanently,  and  afford  a  firm  and  stable  sup- 
port for  it,  without  the  use  of  small  chips  .and 
fragments,  used  as  "shimming"  pieces,  to  wedge 
the  stone  in  place.  After  the  stone  has  been 
properly  placed  and  adjusted  to  line  and  grade 
the  trench  will  be  filled  with  gravel  of  approved 
quality  to  within  8  ins.  of  the  top  of  the  curb; 
the  filling  to  be  done  in  layers  of  not  more  than 
3  ins.  in  depth  and  thoroughly  compacted  by 
suitable  ramming.  Close  contact  joints  and 
even  surfaces  must  be  made,  and  the  lines  and 
grades   furnished    strictly   followed. 

Setting  8  by  8  in.  gran.  curb. — This  curb  will 
be  set  in  the  following  manner:  A  trench 
parallel  to  the  curb  line,  having  a  depth  of 
15  ins.  below  the  top  of  the  curb  when  set, 
and  18  ins.  wide,  will  be  excavated  to  receive 
the  concrete  and  the  curb.  The  dimensions 
of  the  trench  in  width  will  be  14  ins.  from  the 
curb  line  toward  the  building  and  4  ins.  from 
the  curb  line  toward  the  center  line  of  the 
street.  In  the  trench  thus  prepared  a  bed  of 
concrete  will  be  laid,  filling  the  trench  to  a 
depth  of  5  ins.,  composed  of  1  part  of  Portland 
cement,  4  parts  of  clean  concrete  -sand,  and  10 
parts  of  screened  pebbles,  the  material  to  be 
mixed  and  laid  under  the  same  conditions  as 
prescribed  for  laying  cement  concrete  base 
under  current  specifications  for  sheet  asphalt 
pavements.  On  the  base  prepared  and  laid  as 
above,  the  curb  will  be  placed  before  the  con- 
crete has  set,  and  adjusted  to  line  and  grade' 
by  setting  it  to  a  firm,  unyielding  bearing  ;u  a 
bed  of  freshly  made  concrete,  by  the  use  of 
heavy  wooden  mauls.  The  face  of  the  curb 
must  be  plumb  and  true  to  line,  and  the  top 
of  it  carefully  set  to  grade  with  close  and 
even  contact  joints.  After  the  stone  has  been 
set  to  line  and  grade,  the  trench  on  the  foot 
walk  side  will  be  immediately  filled  with  con- 
crete  to   within   5   ins.   of  the  top   of   the   curb, 


which  will  be  thoroughly  rammed  and  com- 
pacted, after  which  it  will  immediately  be  cov- 
ered with  earth  to  prevent  injury  to  it  through 
too  rapid  evaporation,  etc.  Any  portion  of  the 
concrete  base  of  the  curb  that  would  Interfere 
with  the  laying  of  block  must  be  removed  im- 
mediately after  the  curb  has  been   set. 

Guaranty. — All  work  under  this  contract  will 
be  guaranteed  and  kept  In  repair  by  the  con- 
tractor without  cost  to  the  district  for  a  period 
of  five  years  from  date  of  its  acceptance  by  the 
commissioners.  This  date  shall  be  the  same  as 
that  of  the  completion  of  the  last  street  there- 
under. Ten  per  cent  of  the  cost  of  this  work 
will  be  retained  and  disposed  of  as  provided 
for  by  law. 

It  Is  further  expressly  understood  and  agreed 
that  if  any  of  the  pavements  laid  should,  for 
any  reason  whatsoever,  within  the  period  of 
five  years,  prove  inferior  to  the  best  laid  In  the 
district  prior  to  July,  1904,  then  the  contractor 
shall,  on  demand  of  the  commissioners,  remove 
such  defective  pavements  and  relay  them  with 
new  material  of  approved  quality.  The  En- 
gineer Commissioner  shall  decide  the  question 
of  inferiority. 

On  expiration  of  guarantee  for  maintenance 
the  work  is  to  be  inspected,  and  all  imperfec- 
tions must  be  corrected  where  and  to  such  ex- 
tent as  the  engineer  shall  direct,  upon  which 
the  engineer  will  accept  the  same  In  writing, 
and  until  such  acceptance  the  guarantee  shall 
be  in  force.  Repairs  that  may  become  n  ces- 
sar>-  during  the  guarantee  period  wilt  be  made 
by  the  contractor  when  ordered  by  the  en- 
gineer. 

Important    Hydro-Electric    Development. 

—The.  Pacific  Coast  Power  Company  has  un- 
der construction,  about  20  miles  from  Tacoma, 
a  hydro-electric  development  which  involves 
many  interesting  features.  The  water  is 
taken  from  the  White  River  and  carried  m  an 
earth  ditch  about  5  miles  to  the  main  reser- 
voir. This  reservoir  is  made  up  of  several 
existing  lakes  and  its  capacity  is  large  enough 
to  supply  sulTicient  water  to  operate  the  power 
plant  for  3  or  4  months.  From  the  reservoir 
two  tunnels  3,000  ft.  long  will  be  built  to  carry 
the  water  to  the  head  basin.  From  here  an 
8-ft  steel  pipe  line  for  each  turbine  will 
be  built.  These  lines  will  be  about  2,200  ft. 
long  and  supply  the  turbines  with  water  at  a 
head  of  480  ft.  The  turbines,  of  which  tv»o 
will  be  installed  at  present,  are  the  largest 
ever  built.  Under  the  above  head  they  have 
a  maximum  capacity  of  20,400  hp.  at  360 
r.  p  m.  Each  will  be  direct  connected  to  a 
fib  cycle,  3  phase,  6,600  volt  generator.  The 
flow  of  water  to  the  turbine  will  be  controlled 
by  a  butter-fly'  valve  over  7  ft.  in  diameter, 
the  largest  of  its  type  ever  built.  These  tur- 
bines and  accessories  are  being  furnished  by 
the  .Mlis-Chalmers  Company  of  Milwaukee. 
The  Stone  &  Webster  Engineering  Corpora- 
tion, of  Boston,  are  the  engineers,  and  Mr. 
S.  L.  Shuffleton,  western  representative  tor 
this  corporation,  is  in  direct  charge. 


Unloading  Ore  from  Vessels.— The  fol- 
lowing records  are  given  for  unloading  iron 
ore  from  vessels  with  15  ton  Hulett  cranes. 
The  work  was  done  on  Sept.  3,  1910,  at  the 
docks  of  the  Pittsburg  &  Conneaut  Dock 
Co.,  at  Ashtabula,  O. 

Total   tons   unloaded 35,855 

Number   machines    o  osl 

Tons  per  machine »•*" 

Total  average  time  each  machine.  .20  nrs.  51  mm. 
Total  average  lost  time  each  ma- 

chine     ■  ■  1  hr.    41  min. 

Net    average    -working    time    each  ,«„,„ 

machine     19  hrs.  10  mln. 

About  90  per  cent  of  the  ore  was  taken  out 
by  the  machines  without  the  aid  of  shovelers. 

A  new  tunnel  under  the  East  River,  Newr 
York,  will  be  driven  from  Astoria,  Long 
Island,  to  132d  St.  and  Locust  Ave.,  Borough 
of  The  Bronx,  for  the  Consolidated  Gas  Com- 
pany. It  is  to  pierce  the  rock  about  2-50  ft. 
below  the  tidewater  level.  The  section  planned 
is  19%  ft.  wide  and  19%  ft.  high,  with  a  cir- 
cular roof  and  vertical  side  walls  about  8  ft 
high.  It  is  to  be  lined  with  concrete  and  will 
contain  two  72-in.  gas  mains  set  in  concrete  in 
the  bottom — Compresed  Air. 
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WATER-WORKS    AND     SEWERS     SECTION 


Some  Comments  Upon  Water  Works 
Management."^' 

SUGGESTED    BY    THE    RECENT    SPECIAL    REPORTS    01" 
THE  U.   S.  COMMERCE  AND  LABOR  DEPARTMENT. 

When  your  secretary  asked  me  to  address 
you  upon  some  subject  that  might  be  of  in- 
terest to  water  works  maragers,  it  occurred 
to  me  that  the  recent  "Special  Reports"  of  tlie 
United  States  Commerce  and  Labor  Depart- 
ment, Bureau  of  the  Census,  upon  "Statistics 
of  Cities  having  a  Population  of  over  30,000," 
to  which  I  had  recently  given  serious  study 
and  which  I  found  to  contain  some  valuable 
information  relating  to  the  financial  condi- 
tion of  municipal  water  works — though  frag- 
mentary and  in  some  respects  inconclusive — 
might  be  of  some  interest  to  you.  If  you 
have  not  already  seen  them  they  are  worthy 
of   vour  attention 


the  difference  in  the  accounting  methods  used 
in  different  cities  and  the  basis  or  assumption 
upon  which  the  information  collected  by  this 
bureau  have  been  based.  The  Department  it- 
self calls  particular  attention  to  this  danger 
of  attempting  to  compare  the  results  in  cer- 
tain lines,  especially  those  relating  to  net  cost 
and  present  value  of  system,  inasmuch  as 

Among  such  differences  the  following  are  con- 
spicuoiis;  (1)  Many  cities  make  no  distinction 
between  cost  and  present  value;  (2)  in  cities 
that  have  purchased  water-supply  systems,  the 
value  of  the  franchise  is  included  in  the  reported 
cost  in  some  oases,  and  in  both  reported  cost 
and  present  value  in  other  cases;  (3)  the  allow- 
ance for  depreciation,  overlooked  in  the  great 
majority  of  cities,  is  excessive  in  a  few  cities; 
similarly  the  appreciation  of  real  property  values 
is  usually  ignored,  hut  in  a  few  cities  furnishes 
an   important  addition  to  the  present  value. 


concerning"  tlie  accuracy  oi  the  estimate  of 
the  present  value  of  these  works  the  allow- 
ance for  depreciation  is  also  approximate  only. 
Engineers  are  in  the  habit  of  basing  deprecia- 
tion upon  reproduction  cost  rather  than  pres- 
ent value  of  the  works,  for  the  reason  that 
the  depreciation  takes  place  upon  the  physical 
structure  rather  than  upon  the  so-called  in- 
tangible values,  such  as  going  value  or  fran- 
chise value  of  the  plant.  It  should  also  he 
noted  that  this  depreciation  allowance  is 
based  upon  the  so-called  straight  line  method 
under  which  the  depreciation  fund  is  not  as- 
sumed to  enjoy  any  accretions  from  interest 
or  earnings  upon  it  from  year  to  year,  the  2 
per  cent  allowance  corresponding  to  a  .50 
year  assumed   length  of  life. 

The  taxes  for  the  works  reported  have  been 
based  upon  the  assumption  of  the  reported 
"present   value   of   system,"   and   the   basis  of 
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HAVING  A  POPUL.W 

Group 

No. 

of 

Cities 

Popiilation 

Length  of 

Main  Pipes 

in  Miles 

Total  Mil. 

Gals 

supplied  to 

pipes. 

Net 

Estimated 

Cost  of 

System. 

Present 

Estimated 

Value  of 

System 

Outstanding 
Debt. 

Earnings  (not  "actu 

al"i 

Cos' 

Total 

Collections 

for  Services 

to  Public 

Value  of 
Services   to 
City.    (Es- 
timated.) 

Tola) 

Expenses 

Total 
Expenses  of 
Operation 

$25..583.787 

Payment 
Sal.,  Was 
Misc.  0t)j 

I 

13 

12.37.5,463 

12.2S6  7 

721.274 

S417.34''.564 

$377,825,909 

(I) 
$154,104,252 

836,488.830 

$30,906  104 

$5,582,726 

$39  532,639 

$12,719 

11 

22 

5.870  7 

140.825 

117.045.116 

128.775,722 

67.146.380 

12,146.794 

10.483.039 

1,663,755 

13.043.143 

7,077,217 

3,595, 

20  (2) 

3.2S5.351 

4.S42  2 

121.297 

103,652,836 

115,631,145 

61  408.100 

10.317,893 

8.806.636 

1,511,262 

11.789.297 

6,972.244 

3,265, 

III 

33 

2.364.110 

3.4702 

101  0.52 

77.120.681 

SO.622.461 

33.650.447 

7, .531, 0.55 

6,396.285 

1.134.770 

8,745,677 

5.4.50.095 

2,719, 

I\- 

39 

1.543.2SB 

2.,S72.4 

65.739 

40.563.099 

45.397.491 

20,972.750 

4,636,446 

3,864.802 

771,644 

5.147.802 

3  195,526 

1.730, 

GRAND 
TOTAL 

107 

24. .^CO  0 

1.028.890 

$652,070,460 

$632,621,583 

(3) 
$275,873,829 

(3) 
$270,135,549 

$60  803.125 

$51,650,230 

$9,152,895 

$66,469,261 

$41,900,625 

$20,766, 

GRAND 

TOTAL 

10.5 

19,5()S.210 

23  471  5 

1,010.362 

$638,678,180 

$619,677,006 

$.58,974,229 

$49,973,827 

$9,000,402 

$65,215,415 

.$41,201,652 

$20,435, 

0.)      I 
(2.) 
(3.)     I 

Excluding  Ol] 
Excludes  Set 
Excluding  ou 

tstanding  d 
Lttle  and  Loi 
tstarding  d 

2bt  of  Wash 

Angeles. 
5bt  of  Wash 

ngton.  D.  C 
ngton.  D.  C 

Not 

-  Omissions— 

-Group  I.  Ne\ 

•  Orleans;  II,  Indianapolis 

and  Denver; 

ILTaco; 

The  first  report  of  this  kind  published  by 
the  United  States  Government  covered,  I  be- 
lieve, the  operations  of  the  year  1005,  and 
there  are  now  available  such  reports  for  the 
years  1905,  1000,  and  1907,  and  later  ones 
will  doubtless  follow.  I  shall  limit  my  re- 
marks to  the  water  works  statistics  con- 
tained in  the  report  for  the  year  1907,  pub- 
lished in  1910,  since  this  report  is  the  most 
up  to  date  and  contains  the  greatest  amount 
of  information.  I  might  also  add  that  some 
of  the  bases  of  comparison  were  slip-htly  im- 
proved by  the  assumption  made  in  the  1907 
report  as  compared  with  those  of  the  1905 
report. 

Upon  Pages  91  to  93,  of  the  1907  report,  is 
a  brief  statement  or  explanation  with  refer- 
ence to  the  "Financial  Data  for  Water  "Supplv 
Systems,"  and  in  Table  39,  Pages  372  to  377, 
will  be  found  facts  adduced.  Table  .39  has 
been  summarized  in  the  accompanying  Table  I. 
which  is  identical  with  the  report  except  for 
omission  of  incomplete  data  concerning  cer- 
tain cities  noted. 

Incomparahility  of  Certain  Data. — It  is  nec- 
essary at  this  point  to  call  attention  to  the 
danger  of  attempting  to  compare  certain  of 
the  figures  submitted,  and  to  discriminate  be- 
tween those  data  which  should  be  reliable 
for  purposes  of  comparison  and  those  which 
are  likely  to  be   ircnmparablc   on   account   of 


•Paper  by  Leonard  Metcalf.  of  Metcalf  & 
Eddy,  Con.siiitint;  Civil  Engineers,  Boston,  Mass., 
read  at  th.e  annual  meeting  of  the  Pennsylvania 
Water  Works  .Association  at  Atlantic  Citv, 
N.   J.,   Oct.  20,   1910. 


The  outstanding  debt,  of  course,  furnished 
no  criterion  of  cost  or  value  of  the  works, 
though  it  should,  taken  in  conjunction  with 
the  latter  (were  the  latter  correct),  furnish 
a  criterion  of  the  extent  to  which  past  gener- 
ations had  been  taxed  for  the  benefit  of  the 
present  and  future  generations  in  the  liquida- 
tion of  the  water  debt. 

In  many,  perhaps  most  cities,  no  charge  is 
made  for  water  used  for  municipal  purposes. 
An  estimate  has  therefore  been  made  by  the 
Bureau  of  the  "value  of  services  to  the  city 
computed  on  the  basis  of  44  cts.  per  capita 
for  all  cities  of  Group  I,  4G  cts.  for  Group 
II,  48  cts.  for  Group  III,  and  50  cts.  for 
Group  IV." 

The  annual  depreciation  has  been  estimated 
nn  a  basis  of  2  per  cent  of  the  present  value, 
as  shown  in  the  tabulations.  Here  again 
it  will  be  noted  that  owing  to  the  uncertainty 


taxation  in  force,  and  rate  of  tax  in  the  cities 
served  by  these  works,  reported  elsewhere  in 
this  special  report. 

The  interest  on  present  value  of  system  is 
based  upon  the  "present  value  of  system,"  a 
rate  of  interest  being  used  corresponding  to 
the  average  rate  paid  upon  the  water  debt  in 
the  several  cities,  which  must  vary  therefore 
with  the  credit  of  the  city  and  is  not  uniform 
throughout  the  tabulation. 

The  relation  between  earnings  and  costs  of 
services  is  therefore  open  to  the  same  doubts 
as  to  accuracy,  so  far  as  certain  items  go,  as 
apply  in  the  data  reported  upon  earnings  and 
costs  of  services.  The  unit  "Earnings,"  "Ex- 
penses of  Operation,"  and  "Interest"  are  ap- 
proximate only  in  character,  owing  to  the  fact 
that  the  earnings  include  an  estimate  of  value 
of  services  to  the  city  (in  free  water,  for 
municipal   purposes   in   addition   t'l   tlie   actual 


TABLE   II.— U.    S.    COMMERCE   AND  LABOR    BUREAU    SPECIAL    REPORT    OF'    1907. 
Estimated    Earnings    (gross   income   plus   allowance   for   public  service)*,    Expenses   of  Opera- 
tion   (includin.g  allowance  for   taxes   and  depreciation),  and  Interest  (upon  estimated  present  value, 
with  rate  of  interest  corresponding  to  rate  paid  upon  water  debt),  per  capita  and  per  million  gallons 
of  water  supplied,  for  cities  having  a  population  of  upwards  of  30,000. 


No. 

Of 

Cities  having 

—Per  Capita- 
Expenses  of 

— Aver. 

P 

er  mil.  gals. 
Expenses  o 

supplied — 

(Jroup  cities 

population  of 

Earnings 

operation 

Interestf 

Earning 

s 

operation 

Interest 

I.         M 

.\!.(.v  :":Ort,000 

$2.79 

$1.96 

$1.07 

$50.59 

$3.5.47 

$19.34 

n.       21 

|iin,iMHi-;;(io.O00 

2.6S 

1.69 

LIS 

80.37 

.54.62 

38.18 

HI.      34 

..ii.iinii-liMi.oOO 

2.38 

1.71 

1.04 

75.89 

54,56 

33.18 

IV.       4.5 

:jii,uuii-  .",0,000 

2.17 

L47 

0.90 

73.59 

49.84 

30  58 

117 


$2.64 


$1.S2 


$1.07 


$59.63 


$41.01 


$24.08 


III 


*The  assumed  allowances  are  for:     Group   I.,  lie  per  capita;   Group  II,.  46i-  per  capita;  Group 
J.Sc  per  capita;  Group  IV.,   50c  per  capita. 
tThe  present  value  of  the  system  upon  which   the  interest  charge  is  based,   is  of  doubtful  ac- 
curacy,  probably   considerably  less  than   the  actual  present  value. 


December- 21.   igio. 
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TABLE  III.— BASED  IPON  f.  S.  COMMERCE  AND  LABOR  Bl'REAr  SPECIAL  REPORT  OF 
ISnT.  OMITTIXC.  CITIES  FOR  WHICH  THE  DATA  IS  INCOMPLETE.  AS  BEIXlWt 
Estimated  Kiirnings  (gross  inoonie  plus  allowaiue  for  public  .service)'  Expenses  of  Opera- 
tion (includinp  alknvanoe  for  ta.xes  and  depreciation!,  and  interest  (upon  estimated  present  value, 
with  late  of  interest  corresponding  to  rale  paid  upon  water  debt),  per  capita  and  per  million 
gallons  of  water  supplied,  for  cities  having  a  population  of  upwards  of  30,000. 


No.  of 
Group  cities 
L         13 
U.       20 

III.  33 

IV.  39 

105 


Cities  bavins 
population  of 
Above  300.01111 
100,000-3OO.OOm 
.■jo.ono-inii.iiiiii 

30,000-  Jd.uilO 


—Per  Capita- 



— .Vver. 

per  mil.  gals,  s 

upplied — 

Expenses  of 

Expenses  of 

Earnings 

operation 

Interest* 

Earnings 

operation 

Interest 

$2.91 

?2.''2 

$1.19 

$55.96 

$43.39 

$24.24 

3.07 

2.07 

1.45 

86.69 

58.28 

39.85 

3.16 

2.30 

1.39 

S7.50 

63.25 

37.25 

3.03 

2.09 

1.23 

90.51 

60.12 

37.36 

$3.06 


$217 


$1.34 


$84.56 


$58.68 


$36.17 


•The  assumed  allowances  are  for:  Group  I..  44c  per  capita:  Group  II.,  46c  per  capita;  Group 
III.,  4Sc  per  capita;  Group  IV..  50c  per  capita. 

tThe  present  value  of  tlie  system,  upon  which  the  Interest  charge  Is  based.  Is  of  doubtful 
accuracy,  probably  considerably  less  than  the  actual   present  value. 

tOmissions  in  Group  1.  New  Orleans.  Group  II.  Indianapolis  and  Denver.  Group  III.  Tacoma. 
Group    IV.    Spokane.    Binghamton     Springfield,    III.,    Kalamazoo.   Sacramento  and    Fort   Worth. 

NOTE. — The  averages  in  this  table  have  been  obtained  bv  finding  the  mean,  or  average,  of 
the  average  values  for  the  individual  cities. 


gross  income :  the  expenses  of  operation  in- 
cltide  allowances  estimated  for  depreciation 
and  ta-xes :  the  interest  is  based  upon  a  present 
valuation,  of  doubtful  acctiracy  and  a  rate 
corresponding  to  the  credit  of  the  city  or  of 
its  water  department. 


the  year  1907,  above  referred  to,  and  others 
based  upon  them. 

Table  II  is  abstracted  directly  from  the 
Government  report.  It  shows  in  substance  the 
gross  earnings  (including  an  allowance  for 
public  water  service),  the  expenses  of  opera- 


iii  the  Government  report  was  incomplete.  The 
omissions  were  as  follows:  In  Group  I,  New 
Orleans;  in  Group  II,  Indianapolis  and  Den- 
ver; in  Group  III,  Tacoma;  in  Group  IV, 
Spokane,  Hinghamton,  Springfield,  III.,  Kala- 
mazoo,  Sacramento,  and   Fort   Worth. 

In  Tabic  II',  based  upon  the  Government 
report,  arc  shown  the  maximum,  minimum, 
and  mean  values  in  each  of  the  four  groups 
cited,  of  the  actual  gross  income  (earnings) 
without  allowance  for  water  used  for  public 
service)  per  capita,  and  operation  and  mainte- 
nance costs  per  capita  (including  the  Gov- 
ernment's estimate  for  taxes,  but  excluding 
allowance  for  depreciation,  fixed  charges,  and 
profit.)  The  omissions  noted  in  Table  III  ap- 
ply also  in  this  table,  for  the  same  reason. 

In  Table  I'  arc  shown,  for  the  four  groups 
cited,  the  actual  gross  income,  the  operation 
and  maintenance  expenses  (including  esti- 
mated ta.xcs,  but  excluding  depreciation,  fixed 
charges,  and  profit)  and  the  net  income  (being 
the  difference  between  the  actual  gross  in- 
come and  the  operation  and  maintenance 
charges,  including  in  the  latter  taxes,  but 
excluding   allowances    for    depreciation,    fixed 


BLIC 

WATER 

WORKS 

OF  THE   CENSUS 

;    SPECIAL 

REPORT   UP 

)X  STATISTICS  OF  CITIES 

iVER  .30.000  —  I  SOT 

\ugust.  1910 

IS 

Ufiatlon  between  eiirnii 
Exces. 

Total  earnings  ov 

gs  and  Costs  of 
ot— 

Servlce.s 

Per  Capita 

.\vcrace  per  Million  Gallo.ip*            , 
supplied  to  pipes 

tion 

Interest  on 
Present 
1     \'alue  of 
1       System 

er — 

Pa>"ts~torSalT, 
Waces.  Misc. 
Objects  and 
Depreciation 

$16,212,513 
5,974,602 
4,7S5.305 
3. 198.689 
1,998,199 

Collections  tor 
Services  to 
Public  Over-  ' 
Payments  tor 
Sal..  Waees  & 
Misc.  Objects 

Earnings 

include 

Allowance 

for  Public 

Service 

Expenses 

of 
Operation 

Interest 

Earnings 

,  include 

Allowance 

for  Public 

SerWce 

$  727.51 

$      55.96 

1,919.25 

87.24 
1,733.72 

86.69 
2,887.62 

87.50 
3,529.79 

90.51 

lixpensis 

of 
Opeiation 

Interest 



er  E.\pens;s  (Est.) 

Total 
Costs  of 
Services 

Total 
Expersss  of 
Operation 

:iation 
55S.51S 
j75,516 
51(j.624 
312.450 
-)07.949 

Taxes 

-5  5.307,470 

1,505.025 

1,389,651 

1,117.729 

557.279 

S13.94S.852 

5.365,926 

J         4,817.053 

3,295,582 

1.952.276 

* 

$  3.043,809 

896,349 
1,471, .399 
1.214,622 

511,353 

$10,905  043 
4,469,577 
3.345.654 
2.080.960 
1.440.920 

$18,183,305 
li,886,363 
5.,i40,637 
3,676.339  j 
2,134,504 

$  37.84 

$      2.91 

61.43 

3.07 
104.13 

3.16 
1 18.02 

3.03 

$  28.83 

$      2.22 

41.43 

2.07 
75.88 

2.30 
81.43 

2.09 

$ 

15.44 

1.19 

29.00 
1.45 

4.S.9S 
1.39 

50.14 
1.23 

$  564.05 

$      43.39 

1.237.99 

51.27 
1,165.60 

58.28 
2,087.62 

63.25 
2,344.97 

60.12 

$  315.16 

$      24.24 

854.03 

3S.84 
796.94 

39.85 
1,229.11 

37.25 
1,457.02 

37  35 

Average 
Average 
Average 
Average 
.\vcrage 

352,433 

$  8.487.503 

$27,603,445 

j      $  5,666,135 

$18,896,500 

$27,384,003 

$30,883,511 

$      84.71 

S      58.26 

S      33.02 

393.541 

$  8.372,12'9 

$24,013,763 

$  6,241,183 

$17,772,577 

t21. 144,703 

$29,537,845 

$      3.03 

$       217 

$ 

1.34 

$      84.53 

$      58.68 

$      38.17 

i 

•igures  in  bo 

Id  face  are  ' 

totals"  from 

1 

which  averages  were  obtained.          1 

lokane, 

Binghamton. 

SprinKfield  (111 

1.  Ivalamazoo, 

iMich  1.  Sacr 

imento.  Fort 

iVorth. 

I 

Comparable  Facts. — While  the  unreliability 
of  certain  of  the  information  contained  in 
these  reports  is  apparent  and  is  well  recog- 
nized and  commented  upon  by  the  Government 
officials — who  have  done  a  very  valuable  work 
in  bringing  to  the  public's  attention  the  urgent 
need  of  more  rational  methods  of  accounting 
and  of  compiling  and  reporting  data  upon  such 
bases  as  to  make  them  strictly  reasonable  or 
capable  of  comparison — some  other  facts  are 
comparable  and  of  value  to  you  as  operators. 

It  is  to  certain  of  the  latter  facts — the  actual 
earnings  and  operating  expenses  of  the  public 
water  works,  reported  in  this  Government  re- 
port— that  I  desire  to  call  your  attention,  as 
bearing  upon  the  danger  of  direct  comparison 
of  water  rates  without  careful  study  of  the 
"reasonable  rate"  based  upon  the  real  value  of 
the  particular  works  under  question,  the  char- 
acter of  service  rendered  by  them,  etc. 

The  facts  relating  to  physical  plant  should 
be  reliable,  as  should  be  the  "collections  for 
services  to  the  public''  which  correspond  to 
gross  actual  income :  the  "payments  for 
salaries,  wages  and  misc.  objects"  which  corre- 
spond to  the  ordinary  operation  and  manite- 
iiance  expenses  of  taxes,  depreciation,  fixed 
charges,  or  profits;  the  "excess  of  collections 
for  services  to  the  public,  over  payments  for 
salaries,  wages,  and  miscellaneous  objects," 
meaning  thereby  the  difiference  between  gross 
actual  income  and  operation  and  maintenance 
expenses   as   defined  above. 

Description  of  Tab/w.— With  this  preamble 
I  submit  for  your  consideration  certain  tabu- 
lations taken  from  the  Government  report  for 


tion  (including  operation  and  maintenance  ex- 
penses, and  allowances  for  taxes  and  depre- 
ciation, but  excluding  fixed  charges  and  prof- 
it), interest  (computed  at  a  rate  correspond- 
ing to  that  paid  upon  the  water  debt,  based 
upon  the  reported,  probably  inaccurate,  "pres- 
ent value  of  system"),  all  per  capita  and  per 
million  gallons  of  water  pumped  or  supplied, 
and  for  each  of  the  4  groups  into  which  the 
cities  have  been  divided — comprising  cities 
having  a  population:  1st,  above  300,000;  2nd, 
between  100.000  and  300,000;  3rd,  between  .50,- 
000  and  100,000;  4th,  between  30,000  and  .'.0,- 
noo. 

In  Table  III  is  shown  a  similar  tabulation, 
diflfering  from  Table  II  only  in  the  omission 
of  certain  cities  for  which  the  data  furrishcd 


charges,  and  profit),  per  capita,  per  mile  of 
pipe,  and  per  million  gallons  of  water  pumped. 

Significance  of  Tables  IV  and  l'. — What, 
it  may  be  asked,  is  the  significance  of  the  re- 
sults shown  in  Tables  I\'  and  V,  which  give 
the  actual  gross  income,  the  operation  and 
maintenance  expenses  (including  estimate  for 
taxes  but  excluding  allowances  for  deprecia- 
tion, fixed  charges,  and  profit),  per  capita, 
per  mile  of  pipe,  and  per  million  gallons  of 
water  pumped  or  "supplied  to  the  pipes?" 

.\s  I  interpret  them,  it  is  this :  Under  the 
prevailing  rates  the  public  water  works  in 
this  country  have  gross  actual  annual  incomes 
(without  allowance,  in  the  majority  of  cases, 
for  water  used  for  municipal  purposes)  of 
approximately  $'2,.j8  per  capita  of   population. 


TABLE  IV.— BASED  UPON  V.  S.  GOVT  REPORT.       PUBLIC    W.\TER    WORKS:      ACTUAL    IN- 
COME AND   OPERATING  EXPENSES. 
(Including  estimated  taxes  (excluding  depreciation,    fixed  charges  and   profit),   omitting  cities 
for  which  data  are  incomplete.*) 

Oper.  &  maintenance 
costs  per  capita,  in- 
clud'g  U.  S.  Govt, 
estlm.  for  taxes,  ex- 
Actual  clud'g  deprec,  fixed 
gross  income  per  capital  charges  and  profit. 


Cities  having 
No.  of        popu- 
Gioup  cities'     lation  of 
I.  13       Above  300,000 

IL  20  100,000-300,000 
UI.  33  50.000-100,000 
IV.        39       30.000-  ,50.000 

Grand 
total    103 


Max. 

Mln.    , 

Mean 

Max. 

Mln. 

Mean 

$4,31 

$l.fi'. 

$2.43 

$2.17 

$0.S5 

$l„-8 

4,95 

1,18 

2.61 

2.56 

0.77 

1,38 

3,85 

1.64 

2,68 

3.44 

0,77 

1,62 

6.35 

0.92 

2.52 

4.07 

0.66 

1.49 

Net  Income  per  cap- 
ita, Includ'g  estlm'd 
taxes,    but    exclud'g 
allowance      for      de. 
p  r  e  c.     and     fixed 
charges. 
Max.        Mln.     Mean 
$2.37     —$0.16      $0.85 
3.72  0.28        1.23 

2.27      —0.25        1.06 
2.97       —0.47        1.03 


$6.35 


$0.92 


$2.58 


$4.07 


$0.66 


$1..52 


$3.72 


-$0.47      $1.06 


Group    I..    New    Orleans.      II.,    Indlar.apolib  and    Denver.    Los   Angeles    and 
IV..    Spokane,   Binghamton.     Springfield     (111.).     Kalamazoo,     Sacramento, 


♦Note  omissions 
Seattle.  III.,  Tacoma 
Fort  Worth. 

tFound   by  averaging   the   per   capita    figures  for  each  of  the  cities  In  the  several  group-3. 
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TABLE  v.— STATISTICS   OF  PUBLIC    WATER     SUPPLY    SYSTEMS. 
(Computed  from  Report  of  U.  S.   Dept.  of  Commerce  and  Labor,  Bureau ^f  the  Census,   upon 


"Statistics   of   Cities    having  a   Population 
for  which  data  are  incomplete. t) 


of   over  30,000,  1307,"  by  Metcalf  &  Eddy,  omitting  cities 

Operation  and  maintenance  Net  income  (excl.  allow, 
(incl.  estimated  taxes,  for  deprec.  and  fixed 
excl.     deprec.     and    fixed     charges). 


Actual  Gross  Income 

Cities  having  No.  of  Per    Per  mile 
population  of  cities  capita  of  pipe  Per  Mg. 


charges). 


Over  300,000 

100,000-300,000 

100,000-300,000 

50,000-100,000 

30,000-  50,00 


13     $2.43 


Gd. 
Gd. 


average, 
average. 


20* 

33 

39 

..107 

..105 


2.61 
2.6S 
2.52 


$2,098.21 
1,779.23 
1,791.99 
2,044.82 
1,466.69 


$46.16 
73.89 
72.80 
73.72 
75.88 


Per 

capita 
$1.58 

1.62 
1.49 


Per  mile 

of  pipe 

$1,323.74 

923.08 

969.83 

1,286.68 

887.31 


%  of 

gross                    Per 
Per      in-      Per    mile  of 
Mg.     come  capita    pipe 
$30.47     66.8     $0.85     


37.55 
39.00 
45.01 
43.30 


$1,785.98     $71.19 


$1,070.86     $41.08 


$2.58  $1,788.54  $70.94  $1.52  $1,082.58  $41.43 


53.1 
55.6 
61.5 
62.3 

60.7 

61.3 


$774.47 
856.15 
822.16 
758.14 
579.38 

$715.12 


$1.06     $705.96 


1.23 
1.06 
1.03 


Per 
Mg. 

$15.69 
36.34 
33.80 
28.71 
32.58 

$30.11 

$29.51 


%  Of 
gross 
Income 

33.2 

46.9 

44.4 

38.5 

37.7 

39.3 
38.7 


'Excludes  Seattle  and  Los  Angeles. 
tNote  omissions:     In  Group  I..   New  Orleans.      II., 
IV.,  Spokane,  Binghamton.   Springfield   (III.),  Kalamazoo. 


Indianapolis    and    Denver.      III..    Tacoma. 
Sacramento  and  Fort  Worth. 


$1,800  per  mile  of  pipe,  $71  per  million  gal- 
lons of  water  supplied,  and  operating  and 
maintenance  expenses  (including  allowance 
for  taxes,  but  excluding  allowances  for  de- 
preciation, fixed  charges,  and  profit),  of  $1.52 
per  capita  of  population,  $1,100  per  mile  of 
pipe,  $41  per  million  gallons  of  water  supplied 
corresponding  to  61  per  cent  of  gross  actual 
income,  and  net  annual  income  of  approxi- 
mately $1.06  per  capita  of  population,  $700 
per  mile  of  pipe,  $.30  per  million  gallons  of 
water  supplied,  corresponding  to  30  oer  cent 
of  gross  actual  income. 

The  question  arises,  is  this  so  called  net 
income  sufficient  to  provide  a  reasonable  al- 
lowance for  depreciation  and  for  fixed 
charges  ?     Let  us  see. 

The  Government  statistics  of  "net  cost  of 
system"  and  "present  value  of  system"  are 
admittedly  neither  reliable  nor  comparable,  as 
reported  for  the  different  cities,  and  obviously 
the  "outstanding  debt"  is  of  no  significance 
except  as  indicating  the  extent  to  which  past 
generations  have  contributed  to  the  liquida- 
tion of  the  water  works  debt,  and  thus  have 
been  taxed  for  the  benefit  of  the  present  and 
future  generations.  Moreover,  for  our  pur- 
poses here  the  Government's  method  of  com- 
puting the  interest  is  unsatisfactory,  as  it 
involves  the  relative  credit  of  the  several 
cities  and  the  probably  erroneous  estimate  of 
present  value  of  the  works.  Therefore  we 
are  forced  to  base  our  conclusions  upon  cer- 
tain assumptions. 

If  we  assume  a  "per  capita  value  of  the 
works"  of  $2.5,  an  annual  depreciation  allow- 
ance of  1  per  cent,  based  upon  value,  not  upon 
reproduction  cost  of  the  works,  and  fixed 
char.ges  of  4  per  cent,  corresponding  to  best 
city  credit  conditions,  we  should  require  for. 

Depreciation,        1%  of  $25 $0.25  per  capita 

Fixed    charges,    4%   of  $25 $1.00  per  capita 

Total     $1.25 

If  we  assume  a  per  capita  value  of  works 
of  $50,  an  annual  depreciation  allowance  of 
2  per  cent  of  the  value  of  the  works,  fixed 
charges  of  4  per  cent,  we  should  require  for. 

Depreciation,         2%   of  $50 $1.00  per  capita 

Fixed    charges,    4%   of  $50 $2.00  per  capita 

Total     $3.00 

or  if  we  assume,  as  reasonable  for  average 
conditions,  a  per  capita  value  of  $35.  a  de- 
preciation allowance  of  1  per  cent  (based  upon 
the  value,  not  the  reproduction  cost  of  the 
works),  and  fixed  charges  corresponding  to 
city  conditions  of  4  per  cent,  we  should  re- 
quire for. 

Depreciation,        1%  of  $35 $0.35  per  capita 

Fixed    charges,    4%  of  $35 $1.40  per  capita 

Total     $1.75 

As  against  these  depreciation  and  fixed  charge 
requirements  we  have  seen  above  that  the 
Government  report  indicates  an  average  net 
income,  applicable  to  these  uses,  of  approxi- 
mately $1.00  per  capita  of  population. 

Broadly  speaking,  therefore,  it  appears  that 
the  net  income  of  our  public  water  supplies, 
upon  prevailing  rates  and  existing  methods 
of  supplying  free  water  for  municipal  uses, 
is  not  sufficient  to  meet  a  proper  depreciation 
allowance  and  fixed  charges  corresponding  to 
the  value  of  these  works.  Obviously,  no  water 
company  could  do  business  upon  such  a  basis. 
Moreover  the   rate   (4  per  cent)    upon    which 


the  fixed  charges  have  been  figured,  is  entire- 
ly inadequate  for  such  works,  if  privateJy 
owned. 

I  do  not  appear  before  you  as  an  exponent 
either  of  municipal  or  of  private  ownership 
of  water  works.  Whether  the  present  method 
of  operating  these  public  works  is  desirable, 
or  not,  is  not  at  issue  here,  nor  whether  it  is 
wiser  to  pay  the  cost  of  public  water  service 
by  charging  higher  rates  for  domestic  and 
manufacturing  service  than  by  direct  tax  for 
water  used  for  municipal  purposes,  nor  yet 
whether  it  is  desirable,  in  the  interest  of  a 
conservative  public  policy  and  to  assist  the 
city  to  meet  such  possible  emergencies  as  con- 
flagration or  earthquake,  to  charge  off  the 
water  debt  at  a  more  rapid  rate  than  depre- 
ciation requirements  alone  would  make  neces- 
sary. 

The  significant  point  which  I  desire  to  call 
to  your  attention  is  one  well  known  to  you 
already — that  it  is  not  safe  to  compare  water 
rates  found  in  different  cities,  without  full 
knowledge  of  all  existing  conditions,  includ- 
ing the  value  of  the  works  and  the  character 
of  the  service  rendered.  Therefore,  if  the 
attempt  is  made  to  compare  your  water  rates 
directly    with    those    charged    in    neighboring 


annual  income  of  $1.U0  per  capita,  applicable 
to  depreciation,  fixed  charges,  and  profit,  yoii 
might  well  find  yourself  with  an  annual  deficit 
of  between  $1.25  and  $1.75  per  capita,  derived 
as  follows : 

Average  per  capita  net  income,  applicable 
to  depreciation,  fixed  charges  and  profit 

(as  per  U.   S.  Government  Report) $i,06 

Depreciation  1^%   on  $35 $0.43 

Fixed   charges,      5     %   on  $35 1.75 

Profit,  1^%   on  $35 0.52 

$2.70      2.70 

Deficit   per   capita $1.64 

While  these  figures  are  only  approximate, 
as  the  operating  cost  under  private  ownership 
is  probably  considerably  less  than  that  shown 
for  public  ownership,  they  serve  to  bring 
home  the  lesson  to  be  drawn  from  these  Gov- 
ernment statistics,  which  has  already  been 
pointed  out — that  water  rates  cannot  be  com- 
pared equitably  at  their  face  value,  without 
due  allowance  for  difference  in  value  of  works, 
character  of  service  rendered,  and  any  other 
important  factors — and  they  show  that  upon 
the  government's  average  figures  for  gross 
and  net  annual  income  for  municipal  water 
works,  under  prevailing  rates,  these  works 
are  not  earning  a  reasonable  depreciation  al- 
lowance and  fixed  charges  corresponding  to 
the  probable  present  value  of  these  works, 
and  that  private  works  or  corporations  could 
not  earn  a  reasonable  return  upon  the  value 
of  their  plants  upon  water  rates  yielding  such 
an  average  net  income  as  that  reported  by  the 
Government. 


Cost    of    a    100,000-Gallon    Reinforced 
Concrete  Reservoir  at  Panama. 

In  providmg  water  works  for  supplying 
water  for  domestic  and  construction  purposes 
at  Panama  quite  general  use  has  been  made 
of  reinforced  concrete  for  reservoirs,  stations 
and  other  structural  work.  In  our  issue  of 
Dec.  15,  1909,  we  illustrated  the  construction 
and  gave  the  cost  of  constructing  the  1,000,000- 
gal.  reservoir  at  Ancon.  The  accompanying 
cuts  show  a  reservoir  of  one-tenth  this  ca- 
pacity built  at  Xaos  Island   for  supplying  the 
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1 — Plans   and   Sections   of   100,000-Gallon     Reinforced   Concrete    Reservoir. 


cities,  you  should  inquire  immediately  what  the 
conditions  of  operation  and  allowances  for 
depreciation  and  fixed  charges  may  be,  or,  in 
other  words,  what  the  financial  policy  in  the 
operation  of  these  works  is. 

Were   you    in   the   position    implied    by   the 
Goverimicnt    statistics,    with    an    average    net 


quarantine  station.  Figure  1  gives  plans  and 
sections  of  the  reservoir  structure.  Fig.  2 
shows  the  inside  wall  reinforcement,  and  Fig. 
3  shows  the  wall  forms. 

The  structural  features  of  the  Naos  Island 
Reservoir  correspond  to  familiar  practice.  A 
1 :2%  :5  concrete  was  used  and  water  tightness 
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was  secured  by  a  %-iii.  plaster  coat  of  1:1 
mortar.  Medium  steel  was  used  for  rein- 
forcement. The  following  are  the  general 
items  of  cost  of  construction. 
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Fig.   2 — Details    of    inside    Wall    Reinforce- 
ment. 


The  work  required  an  expenditure  in  labor 
for  clearing  and  grubbing  the  site  of  $131. 
Excavation  for  the  foundation  required  the 
removal  of  305  cu.  yds.  of  clay  and  boulders 


and  cost  for  labor  $410,  or  $1.35  per  cu.  yd. 
of  excavation. 

The  reservoir  contained  192  cu.  yds.  of  con- 
crete, which  cost  as  follows : 

Per 
Materials:  Total,     cu.  yd.. 

225  bbls.   cement    %    447         $2,322 

SO  cu.   yds.   sand 160  0.833 

150  cu.  yds.   rock 770  4.010 

Total    «,377  t7.166 

Labor,  mix.  and  placing  concrete      592  3.083 
Reinforcement: 

Labor $    120  J0.625 

Materials   216  1.124 

Total    $  336  $1,749 

Forms; 

Labor    $  352  $1,833 

Materials   231  1.203 

Total     $    583        $3,036 

Grand  total   2,888        15.034 

To    these    are    to   be    added    the    following 
other  costs: 

Laying  400  ft.  ZVz.  pipe: 

Labor   $    186 

Materials    125 

Total    $  311 

Transportation : 

Labor    $  460 

Materials   86 

Total   $    546 

Labor  building  incline 125 


Miscellaneous: 

Labor    $    334 

.Materials   320 

Total    654 

Grand  total   1.636 
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Fig.   3— Details   of   Wall    Forms. 

Including  clearing  and  grubbing  and  exca- 
vation the  total  cost  of  the  reservoir  was 
$5,065  or  $5,065  per  1,000  gals,  storage  ca- 
pacity. 
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Reorganization  of  the  Boston  City  En- 
gineering Departments. 

A    CONTRIBUTOR. 

An  important  reorganization  of  the  Street 
and  Water  Departments  and  the  City  Engi- 
neer's office  of  the  Boston  City  Government 
will  go  into  effect  Feb.  1,  1911,  under  the 
terms  of  an  ordinance  passed  by  the  City 
Council  on  Nov.  14,  and  signed  by  Mayor 
Fitzgerald   on  Nov.  29,  1910. 

The  new  scheme  was  devised  by  Louis  K. 
Rourke.  now  Superintendent  of  Streets,  who 
will  be  the  Commissioner  of  Public  Works 
under  whose  supreme  authority  the  three 
city  departments  named  will  be  grouped  by 
the  terms  of  the  new  act.  Mr.  Rourke  came 
to  the  service  of  the  City  of  Boston  from 
the  Panama  Canal  work  where  he  had  been 
for  four  years  Assistant  Division  Engineer 
and  Acting  Division  Engineer  in  the  Culebra 
Division.  During  his  stay  on  the  Isthmus 
Mr.  Rourke  had  a  large  share  in  planning 
the  reorganization  of  the  administrative  sys- 
tem, so  far  as  it  concerned  construction, 
which  was  put  into  effect  during  the  years 
1906-07  by  Colonel  Goethals.  A  little  study 
of  the  situation  in  Boston  showed  Mr.  Rourke 
the  need  of  a  better  administrative  scheme, 
and  the  new  plan  is  the  result  of  his  efforts. 

The  present  division  of  powers  between  the 
three  departments  is  shown  by  the  diagram. 
Fig.  1.  though  this  diagram  does  not,  of 
course,  disclose  all  the  facts  of  the  present 
situation.  The  obvious  points  about  it  are 
these :  The  heads  of  the  three  engineering 
departments,  namely,  the  Water  Commis- 
sioner, the  City  Engineer,  and  the  Superin- 
tendent of  Streets  are  appointed  by  the  Mayor 
subject  to  the  approval  of  the  Civil  Service 
Commission ;  and  are  removable  by  him.  Ex- 
cept for  the  requirement  of  the  Civil  Service 
Commission's  approval,  these  three  places  are 
"political"  places,  so  called.  As  a  matter  of 
history,  the  late  William  Jackson,  who  was 
reappointed  City  Engineer  for  many  years, 
kept  his  department  entirely  out  of  politics; 
but  the  other  two  departments,  especially  that 
of  streets,  were  well  recognized  as  political 
plums,  and  their  administration  for  many 
years  past  has  been  very  largely  political. 

L'nder  the  existing  plan  it  will  be  seen  that 
the  Water  Commissioner  has  under  him  the 
Income  Division,  which  rendeis  bills  for 
i  water  service  but  which  does  not  receive  the 
moneys  paid  in  on  these;  and  the  Distribution 
Division  which  includes  everything  relating  to 


the  laying,  maintenance  and  repair  of  water 
mains  and  service  pipes.  This  function,  of 
course,  means  the  opening  of  streets  and  the 
repair  of  street  surfaces  after  the  pipe  work 
is  completed. 

Under  the  Superintendent  of  Streets  the 
Sewer  Division  was  the  one  which  furnished 
innumerable  occasions  for  conflict"  with  the 
Distribution  Division  of  the  Water  Depart- 
ment. The  Sewer  Division  had  of  course  the 
right   to    open    streets,   but   it   was    under    no 


designing  of  new  construction,  mainly  in  the 
way  of  bridges.  He  had  no  control  over  or 
responsibility  for  maintenance.  Apart  there- 
fore from  this  duty  of  designing  new  struc- 
tures, the  City  Engineer's  staff  was  merely  a 
consulting  body.  The  heads  of  the  Water  and 
Street  Departments  might  ask  the  City  En- 
gineer's advice  or  not,  as  they  chose. 

The  main  outlines  of  the  new  plan  are 
shown  in  the  diagram.  Fig.  2.  The  three 
present    departments    are    merged,    and    the 


of  Old   Organization  of  Boston's    Public   Works  Department. 


compulsion  to  cooperate  with  the  Water  De- 
partment so  as  to  avoid  needless  opening  of 
streets,  and  there  was  no  agreement  between 
the  two  departments  with  the  object  of 
avoiding  unnecessary  street  openings  or  of 
repairing  the  surface  after  such  opening  so  as 
to  satisfy  the  standards  of  the  street  deprrt- 
ment.  It  will  be  obvious  without  furth..r  il- 
lustration, that  these  two  departments,  dealing 
often  simultaneously  with  street  surfaces  and 
sub-surfaces,  and  quite  independently  of  each 
other,  gzve  rise  to  a  large  waste  of  money 
and  labor,  and'  great  and  unnecessary  incon- 
venience to  the  public  through  obstruction  of 
streets.  Each  of  these  two  Departments  had 
its  own  engineering  staff.  Meanwhile,  the 
City    Engineer   was   responsible   only    for   the 


whole  mass  of  functions  is  separated  under 
three  divisions  which  are  subordinate  to  the 
Commissioner  of  Public  Works,  who  is  the 
responsible  head  under  the  Mayor.  Bridges 
and  ferries  arc  grouped  under  one  division 
engineer  into  a  department  by  themselves. 
The  functions  of  the  old  Water  and  Street 
Departments  are  then  divided  in  accordance 
with  the  scheme  followed  in  German  cities 
into  underground  and  overground  divisions. 
The  new  sewer  and  water  division  will  have 
entire  charge  of  the  design,  construction  and 
maintenance  of  all  water  mains  and  service 
pipes  and  oil  sewers.  It  is  evident,  therefore, 
that  every  piece  of  work  requiring  the  dig- 
ging up  of  streets  will  be  under  a  single  head, 
and   the  responsibility   for  useless  excavation 
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and  tearing  up  can  be  easily  placed.  The  head 
of  this  department  will  also  have  under  him 
for  the  present  the  Income  Division,  or  bill 
rendering  office  of  the  present  water  depart- 
ment. 

Paving,  street  cleaning  and  watering,  the 
collection  of  garbage  and  household  refuse 
and  street  lighting  are  all  put  under  the  Divi- 
sion Engineer  in  charge  of  the  Highway 
Division. 

Two  main  principles  are  the  foundation  of 
the  new  organization.  The  first  of  these 
principles  is  the  concentration  of  responsi- 
bility. It  will  be  evident  from  a  glance  at 
the  diagram  showing  the  present  organization, 
that  between  the  Water  and  Sewer  Divisions 
there  is  endless  possibility  of  conflict  and 
that  the  only  means  of  avoiding  or  harmoniz- 
ing these  conflicts  is  through  the  intervention 
of  the  Mayor  himself;  a  scheme  which  is 
practicallv  unworkable.  Under  the  new  plan 
the  Commissioner  of  Public  Works  will  be 
directly  responsible  to  the  Mayor  for  all  en- 
gineering and  construction  matters.  Under 
him  each  Division  Engineer  will  be  respon- 
sible to  the  Commissioner  for  everything 
within  his  own  division,  and  the  functions 
grouped  under  each  division  arc  selected  in 
such  a  way  that  each  division  head  will  be 
free  from  mterference  with  his  work  by  any 
other  division  head. 

The  second  principle  of  the  new  organiza- 
tion is  that  not  only  shall  the  Commissioner 
of  Public  Works  be  an  engineer,  but  that  the 
heads  of  the  divisions  under  the  Commis- 
sioner shall  be  engineers.  This  part  of  the 
scheme  has  led  to  some  criticism  on  the 
ground  that  the  head  of  the  division  ought 
to  be  a  good  executive,  and  that  it  is  a  well 
known  fact  that  not  all  engineers  have  ex- 
ecutive ability.  Mr.  Rourke's  contention  is, 
however,  that  the  engineer  who  plans  or  de- 
signs work  is  the  proper  one  to  have  control 
of  construction  and  maintenance  under  his 
plan;  and  that  it  is  just  as  easv  to  find  an 
engineer  with  the  necessary  executive  ability 
as  to  find  a  politician  with  the  same  executive 
qualification.  Under  the  existing  scheme  in 
the  past  the  engineers  who  have  grown  up  in 
the  several  departments  have  been,  so  to 
speak,  side-tracked,  or  pocketed.  .\  striking 
illustration  of  their  impotence  on  the  side  of 
control  or  direction  is  afforded  by  the  present 
order  of  things  in  the  Sewer  Division.  In 
this  division  there  are  four  resident  engineers, 
each  having,  theoretically,  the  oversight  of 
construction  in  his  own  district,  but  it  works 
out  this  way :  When  a  resident  engineer  sees 
that  a  gang  of  laborers  is  building,  for  in- 
stance, a  piece  of  sewer  in  a  way  not  au- 
thorized by  the  plans,  he  is  entirely  lacking  in 
authority  to  order  the  foreman  of  that  gang 
to  make  the  work  conform  to  the  design.  He 
must  instead  report  the  fact  of  this  departure 
from  the  design  to  the  chief  inspector,  who 
may  then,  if  he  chooses,  report  the  matter  to 
the  head  of  the  Department.  This  head  of 
Department  may  then,  if  he  is  not  restrained 
by  the  political  influence  of  the  contractor 
whose  men  are  at  fault,  order  the  incorrect 
work  rebuilt  in  accordance  with  the  design. 

In  the  actual  administration  of  the  new- 
department  of  Public  Works,  the  Commis- 
sioner should  and  probably  will  have  very 
little  to  do  with  the  details  of  the  work  under 
his  general  charge.  Every  engineering  prob- 
lem in  any  division  will  supposedly  be  worked 
out  by  the  engineering  staff  of  that  division 
to  a  solution  which  receives  the  approval  of 
the  Division  Engineer.  This  finished  scheme 
will  then  be  presented  to  the  Commissioner 
for  his  criticism,  and  the  nature  of  most 
municipal  engineering  is  such  that  the  Com- 
missioner, being  a  competent  engineer  him- 
self, should  need  little  time  or  studv  to  de- 
termine whether  the  plan  is  essentially  right 
or  not.'  The  details  would  of  course  have  to 
be  left  to  subordinates  under  any  form  of  or- 
ganization. Where  engineering  plans  or  con- 
struction matters  involve  two,  or  all,  of  the 
division,  the  division  engineers  will  meet  the 
Commissioner  in  conference  on  the  whole 
matter;  this  conference  giving  all  the  advan- 
tages of  action  by  a  Board,  with  the  further 
advantage  of  the  certainty  of  a  fin;d  and 
authoritative  decision  by  a  technical  expert. 


The  ordinance  creating  the  new  Depart- 
ment of  Public  Works  specifies  in  great  de- 
tail the  duties  of  the  Commissioner  of  Public 
Works.  It  specifies  in  the  first  place  that 
the  Commissioner,  whose  salary  is  to  be 
$9,000,  shall  be  a  civil  engineer  of  recognized 
standing  in  his  profession. 

In  regard  to  the  appointment  by  the  Com- 
missioner of  the  heads  of  Divisions,  the  ordi- 
nance after  providing  that  the  commissioner 
shall  create  such  divisions  of  the  Department 
as  he  deems  necessary,  lays  down  the  follow- 
ing rule:  Each  division  of  the  Dct>artiiient 
created  or  changed  by  said  Commissioner, 
with  the  exception  of  the  Water  Income  Divi- 
sion, shall  be  in  charcje  of  a  civil  engineer  of 
recognised  standing  in  the  profession  and  an 
expert  in  the  duties  which  may  devolve  upon 
him,  sucli  Division  Engineer  to  be  appointed 
zcithout  regard  to  party  affiliations  or  resi- 
dence at  the  time  of  appointment,  each  head 
of  a  Division  to  devote  his  ivhole  time  'to 
the  work  and  to  receive  an  annual  salary  of 
not  more  than  $5,001)  with  no  other  fees  or 
emoluments. 

In  appointing  an  engineer  as  the  head  of  a 
Division,  the  Commissioner  is  required  to  file 
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Fig.    2 — Diagram    of    New    Organization    of 
Boston's   Public   Works    Department. 


with  the  City  Clerk,  for  inspection  by  the 
public,  a  certificate  declaring  that  his  ap- 
pointee is  a  civil  engineer  of  recognized 
standing  in  the  profession,  that  in  the  Com- 
missioner's opinion  he  is  an  expert  in  the 
work  that  would  devolve  upon  him,  that  he 
is  a  person  especially  fitted  by  education, 
training  or  experience  to  perform  the  duties 
of  the  Department,  and  that  the  appointment 
is  made  solely  in  the  interest  of  the  city. 

The  completeness  of  the  Commissioner's 
control  over  public  work  and  the  fullness  of 
his  power  to  see  that  any  public  work  is 
properly  done  is  shown  in  the  provision  of 
the  ordinance  which  says  that  the  Commis- 
sioner 

Shall  have  authority  to  order  any  public 
work,  whether  done  hy  a  department  or  under 
contract  or  otherwise,  to  be  discontinued,  re- 
constructed or  removed,  whenever  in  his  opinion 
said  work  fails  in  any  manner  to  comply  with 
or  fulfill  the  terms,  conditions,  specifications 
and  requirements  of  any  such  contract  or  agree- 
ment, or  fails  in  his  opinion  to  conform  with 
proper  engineering  standards. 

The  provision  in  regard  to  the  Commis- 
sioner's certificate  of  fitness  in  regard  to  the 
head  of  each  division  appointed  by  him  was 
put  into  the  ordinance  in  an  attempt  to  bring 
these  positions  as  nearly  as  possible  under 
Civil  Service  protection.  The  new  City 
Charter  has  no  provision  that  would  explicitlv 
lay  upon  the  Civil  Service  Commission  the 
diity  of  certifying  to  the  fitness  of  the  Com- 
missioner's nominees  for  the  Division  Engi- 
neers. And  as  the  City  Council  could  not 
lay  this  duty  upon  the  Commission,  which  is 
a  body  appointed  by  Slate  authority,  it  tried 
to    meet    the   need   by   the   provision    already 


cited   for  the   filing  of  a  certificate  of  litness 
by  the  Commis.sioner  himself. 

Mr.  Rourke,  who  will  be  the  new  Commis- 
sioner, stated  to  the  City  Council  during  the 
hearings  on  the  reorganization  plan,  that  he 
would  appoint  Frank  A.  Mclnniss,  at  present 
Assistant  City  pjigineer,  as  Division  Engi- 
neer of  the  underground  or  Sewer  and  Warer 
Division  ;  that  James  H.  Sullivan,  the  present 
Deputy  Superintendent  of  High\tavs  in  the 
Street  Department,  would  be  made  Division 
Engineer  of  the  overground  or  Highway  Di- 
vision, and  that  Frederick  H.  Fay.  of  the'pres- 
ent  engineering  department,  would  be  made 
Division  Engineer  of  the  Bridges  and  Ferry 
Division.  These  three  men  are  all  civil  en- 
gineers and  they  stand  at  the  top  of  the 
engineering  lists  of  the  Civil  Service  Com- 
mission. 


Fort 


Cost     Keeping    System    of    the 
Orange   Construction   Co.,   on 
the   New  York  State 
Barge  Canal. 

The  cost  keeping  system  emploved  by  the 
Fort  Orange  Construction  Co.,  of  .\lbany. 
N.  ^  Y.,  involves  the  preparation  and  use  of 
a  timekeeper's  record  book  for  each  contract 
-'Ks  nearly  every  contract  differs  from  another 
the  arrangements  of  these  books  necessarily 
differ,  but  in  all  the  following  purposes  are 
kept  in  mind : 

(1)  To  secure  monthly  a  summation 
of  cost  under  each  heading  under  wdiich  the 
bids  were  made;  (2)  to  secure  dailv  a  record 
of  all  labor  and  material  charged  to  each 
plant  employed  on  the  work. 

To  illustrate  the  system  a  specific  "contract'' 
is  selected;  this  is  Contract  No.  11,  New 
York  State  Barge  Canal  which  comprises 
the  construction  of  three  locks  and  the  ex- 
cavation of  a  short  section  of  prism  with  the 
usual  collateral  work.  The  monthlv  book 
furnished  the  timekeeper  on  this  work  con- 
tains 24  pages.  The  first  page  contains  two 
columns  for  recording  the  weather  condi- 
tions during  the  month.  The  next  12  pages 
are  for  the  payroll.  Thes.e  pages  are  ruled 
;  nd  arranged  as  shown  by  Fig.  1.  The  data 
for  each  column  of  names  runs  across  the 
double  page.  The  next  four  pages  are  de- 
voted to  the  work  of  steam  shovels,  one  page 
being  used  for  each  shovel,  as  shown  by  Fig.  2. 

One  page,  Fig.  2,  is  given  for  the  concrete 
mixing  plant,  and  one  page  to  the  concrete 
placing  plant.  Figs.  .3  and  4.  The  dailv  dis- 
tribution of  labor  costs  is  made  on  a  double 
page,  \vhich  is  shown  by  Fig.  .5.  Each  of 
these  items  is  numbered,  and  the  subdivisions 
lettered,  as  shown.  The  letters  and  num- 
bers are  used  for  abbreviation  wdiere  neces- 
sary, in  other  accounts  of  the  work.  The 
last  three  pages  of  the  book  are  given  up 
to  "Remarks"  as  explained  below. 

On  the  back  of  the  cover  a  summation  of 
the  monthly  costs  of  the  work  is  given.  These 
consist  of  the  totals  as  taken  from  the  pages 
wdiich  are  shown  by  Fig.  4.  The  book  when 
filled  can  be  folded  to  a  4x9  ins.  size  for 
filing  and  the  sum  totals  for  the  month  will 
then  appear  on  the  outside  for  readv  refer- 
ence. 

Finall.v,  but  not  the  least  important,  is  the 
list  of  instructions  which  is  printed  on  the 
inside  of  the  covers  of  the  book,  for  informa- 
tion of  the  timekeeper.  These  instructions 
are   quite  complete   and  are   as   follows : 

This  book  is  meant  to  be  applicable  to  this 
contract  only. 

The  essence  of  this  plan  of  time  and  cost 
keeping  and  its  distribution  is  that  it  be  done 
in  values  instead  of  time  and  that  it  be  done 
daily — or  oftener — while  all  the  pertinent  facts 
are  fresh  in  memory. 

The  storekeeper  and  timekeeper  will  be  ad- 
vised from  time  to  time  as  to  the  value  of  all 
materials  received,  and  the  "Stores"  account 
will  be  charged  with  such  quantities  and  values. 

The  storekeeper  will  be  required  to  open  such 
accounts  as  may  be  necessary  to  the  end  of 
knowing  at  any  and  all  times,  both  the  quantity 
and  value  of  each  item  of  his  stock  and  the 
quantity  and    value   of   portions   thereof   issued,. 
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and  the  maclilne,  plant  or  gang  which  used 
them  and  the  account  to  be  chareed  therefor. 

All  freight  and  express  charges  and  cost  of 
handling  at  our  terminal  will  constitute  part  of 
the  cost  of  the  articles  on  which  such  charges — 
or  similar  ones — were  made. 

The  other  pages  herein  will  Indicate  what 
costs  are  required  to  be  kept  and  distributed. 

When  any  doubt  exists  as  to  the  proper  distri- 
bution of  any  cost,  refer  the  matter  at  once  to 
the  General  Manager. 

The  timekeeper  will  visit  all  portions  of  the 
work  as  nearly  as  practicable  at  the  beginning 
and  end  of  each  halt  day  or  half  shift  and 
satisfy  himself  that  all  time  to  be  shown  on  the 
following  pages  has  actually  been  spent  on  the 
work. 

He  win  see  to  It  that  each  foreman  Is  pro- 
vided with  an  ordinary  time  book— not  like 
this— in  which  the  foreman  shall  record  the 
names  or  numbers  of  his  men  and  the  time 
worked  by  each.  The  timekeeper  will  collect 
these  books  and  turn  them  over  to  the  General 
Manager  monthly  or  oftener.  as  required. 

Each  morning,  or  dally,  the  timekeeper  will 
check  with  the  foreman  on  the  previous  day's 
time.  If  any  discrepancy  exists.  Investigate 
thoroughly  and  adjust  the  difference  THEN. 

Leave  a  few  lines  between  the  time  record  of 
the  several  gangs  and  give  each  a  name  that 
will  help  to  locate  them— for  Instance,  "Concrete 
mixing  gang"  or  "Steam  Shovel  No.  1 — drilling 
gang." 

For  this  contract,  ONE  time  book  like  this 
monthly  should  suffice  for  the  time  of  ALL  the 
men  a;id  will  be  used  also  as  the  pay  roll.  It  must 
be  kept  securely  in  the  timekeepers  office  and 
be  filled  in  in  ink.  A  similar  book  will  be  used 
in  the  field  to  collect  the  data  for  the  office  copy. 

It  will  be  seen  that  the  pages  herein  especially 
provide  for  separate  dally  records  of  (a)  each 
steam  shovel  gang  with  its  drills  and  trains, 
(b)  the  concrete  mixing  plant  and  (c)  the  con- 
crete placing  plant.  These  features  of  the  work 
will  generally  be  those  of  most  Importance  and 
it  is  therefore  suggested  that  the  time  and  dis- 
tribution of  cost  of  these  gangs  be  accounted 
for  first;  it  will  then  be  found  a  simple  matter 
to  account  for  all  other  labor,  and  then  the 
sum  of  all  will  represent  the  total  dally  distri- 
bution. 

Be  sure  that  the  total  amount  distributed 
equals  the  total  cost  of  the  days  work  and 
that    the    monthly   totals    balance   each   other. 

At  the  end  of  each  month  the  timekeeper  will 
procure  from  the  party  or  parties  who  board 
the  men  a  list  of  the  amount  due  from  each 
man  and  enter  same  in  the  column  for  deduc- 
tions opposite  each  name,  and  in  the  next 
column— "Remarks'— the  name  of  the  party  "to 
whom  the  deduction  Is  payable. 

No  deduction  shall  be  made  nor  orders  for 
money  honored  In  favor  of  any  party  until  an 
order  to  that  effect  has  been  given  by  the  Gen- 
eral Manager,  and  no  deduction  shall  be  made 
except  for  board  and  hospital  or  doctor's  fees. 
The  names  of  the  parties  to  whom  deductions 
are  payable  will  be  entered  on  the  pay  roll,  fol- 
lowed by  the  words — "For  sum  of  deductions." 

Distribution.— For  the  subdivisions  of  account 
No.  13— under  (a)  will  go  the  first  cost  of  the 
materials  and  all  expense  involved  In  delivering 
and  housing  them  ready  for  the  mixer;  (b)  will 
Include  all  further  costs  of  concrete  except 
forms  and  will  be  further  subdivided  on  the 
pages  provided  herein  for  the  concrete  mixing 
and  placing  plants.  Items  (c)  and  (d)  of  this 
account   seem    to   explain    themselves. 

Under  account  No.  28  (a)  will  Include  all  costs 
of  purchase,  freight  and  handling,  up  to  such 
time  as  the  machine  or  article  has  been  put  In 
working  order;  (b)  will  Include  all  materials 
and  labor  required  for  repairs  and  maintenance 
of  the  machinery  and  plant,  but  the  labor  ordi- 
narily spent  In  keeping  them  In  working  order. 
such  as  cleaning,  wiping,  washing  out  fiues  and 
for  similar  purposes  must  be  charged  to  the 
work  on  which  the  machine  may  be  engaged. 
While  these  charges  will  ultimately  be  con- 
densed under  this  one  general  heading  the  time- 
keeper and  storekeeper  will  keep  separate 
records  of  each  steam  shovel  and  locomotive — 
to  be  shown  fully  under  "Remarks." 

The  separate  features  of  cost  of  other  ma- 
chinery need  not  necessarily  be  divided  between 
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the  various  machines,  though  it  is  desired  that 
it  be  done  to  such  a  degree  as  may  be  prac- 
ticable. 

In  a  general  way.  the  foregoing  remarks  will 
apply  to  all  the  other  charges  to  be  distributed, 
with  the  possible  exception  of  both  kinds  of 
Embankment  and  of  Lining.  For  all  of  these, 
charge  only  the  cost  of  leveling  oft  and  com- 
pacting—the balance  of  the  cost  is  part  of  that 
of  unloading  under  "All  excavation." 

The  cost  of  grading  the  branch  line  from  the 
D.  &  H.  Co.'s  tracks;  the  cost  of  cement  sheds, 
storehouses,  blacksmith  shops,  cement  mixing 
plant,  water  tanks  and  pipe  lines  will  each  be 
kept  separately,  at  the  outset,  together  with 
tallies  of  all  material  entering  into  their  con- 
struction, and  these  features  of  cost  will  be 
fully  shown  on  the  last  pages  hereof  under 
"Remarks,"  but  they  will  constitute  part  of  the 
cost  of  "Machinery  and  Plant"  until  the  com- 
pletion of  the  contract,  at  which  time  such  costs 
can  be  apportioned  to  such  other  accounts  as 
may  seem  desirable. 

Remarks. — Under  "Remarks,"  on  the  last 
pages  hereof,  make  full  notes  of  all  important 
events  connected  with  the  works,  bearing  in 
mind  that  paper  is  cheap  and  that  notes  and 
dates,  which  may  seem  of  minor  importance  at 
the  time,  may  later  be  of  great  importance. 
This  is  particularly  true  where  accidents  have 
occurred  and  where  actions  to  recover  damages 
are  likely  to  ensue,  though,  perhaps,  not  until 
several  months  later.  In  such  cases  the  exact 
time  and  date  and  the  names  and  addresses  of 
witnesses  and  the  causes  of  the  trouble  must 
be  ascertained  as  quickly  and  completely  as 
possible  and  a  separate  report  of  same  made  to 
the  General  Manager,  who  will  report  to  head- 
quarters. 

Briefly,  these  "Remarks"  should  constitute  a 
diary  of  the  progress  of  the  work. 

Discharge  Checks. — On  the  last  page  where 
time  of  men  is  shown  the  timekeeper  will  enter 
the  date  and  amount  of  each  item  of  cash  re- 
ceived during  the  month  and  the  total  of  all 
discharge  checks  paid.  The  latter  will  be  for- 
warded to  headquarters  with  the  pay  roll.  In- 
dicate the  number  of  his  discharge  check  oppo- 
site the  name  of  each  man  discharged. 

Finally — When  in  doubt  ask  for  instructions. 


The    Influence    of    Pure     Science     in 

Engineering.* 

The  title  of  my  addres.<,  "The  Influence  of 
Pure  Science  in  Engineering,"  is  one  in  which 
the  nomenclature  requires  perhaps  some  ex- 
planation.    The   distinction  between  pure   sci- 

•From  the  presidential  address  of  Sir  J.  .T. 
Thomson,  before  the  Junior  Institution  of  Engi- 
neers,   Nov.    15,.  1910. 


ence  and  engineering  is  one,  not  of  method, 
but  of  aim.  The  methods  employed  by  the 
physicist  and  the  qualities  of  mind  called  into 
play  in  his  investigations,  are  to  a  very  large 
e.xtent  the  same  as  those  used  by  the  engineer 
in  the  higher  and  more  pioneering  branches  of 
engineering.  It  is  the  aim  that  is  different. 
The  physicist  endeavors  to  discover  new  prop- 
erties of  matter,  new  physical  phenomena,  for 
the  sake  of  extending  his  knowledge  of  nature 
and  without  any  thought  as  to  their  utility  or 
the  possibility  of  their  application  to  the  serv- 
ice of  man.  Faraday,  when  he  discovered  elec- 
tromagnetic-induction, was  not  thinking  of  the 
electric  light,  or  electric  traction  or  the  foun- 
dation of  a  great  industry,  he  was  just  trying 
to  get  to  know  something  about  electricity ; 
and  so  it  is  with  all  great  discoveries. 

It  is  not  the  business  of  the  physicist  in  his 
researches  to  concern  himself  at  all  with  their 
utility;  this  can  very  well  take  care  of  itself  or 
be  left  to  others  to  develop.  It  is  a  very  strik- 
ing feature  in  the  history  of  science  that  al- 
most every  advance  in  pure  physics  has  been 
turned  to  account  by  the  engineer,  the  manu- 
facturer, or  the  doctor.  To  take  an  example. 
Could  anything  be,  at  first  sight,  more  remote 
from  practical  application  than  the  study  of 
the  passage  of  electricity  through  gases;  beau- 
tiful and  interesting  though  the  phenomena 
with  which  it  has  to  deal  undoubtedly  are, 
they  seemed  for  long  quite  remote  from  any 
practical  application.  Yet  it  is  to  the  study  of 
these  phenomena  that  we  owe  the  discovery 
of  Rontgen  rays,  which  are  now  throughout 
the  world  used  for  the  alleviation  of  human 
suffering.  Again,  the  purely  mathematical 
theory  of  the  transmission  of  electrical  waves 
along  conductors,  as  developed  by  Mr.  Heavi- 
side,  was  the  origin  of  Pupin's  successful  sys- 
tem of  long-distance  telephony.  No  one  can 
foresee  in  its  early  stages  the  possibilities 
which  may  be  latent  in  any  scientific  discovery. 

Nothing  could,  I  think,  be  more  disastrous 
to  the  progress  of  engineering  than  that  the 
workers  in  pure  science  should  hamper  them- 
selves by  considerations  as  to  the  utility  of 
their  work,  or  confine  their  attention  to  points 
which  have  an  obvious  practical  application. 
With  such  limitations,  details  in  existing  proc- 
esses might  be  improved,  but  those  great  ad- 
vances which  have  revolutionized  industries 
would  be  lacking.  If  this  policy  had  been  pur- 
sued in  the  past  we  should  still  be  traveling  by 
stage  coaches,  though,  doubtless,  these  would 
have  been  greatly  improved  since  the  time  of 
our  ancestors. 

.A,pplied  science  is  even  more  indebted  to  the 
pioneer  who  discovers  and  opens  up  new  re- 
gions of  thought  than  to  the  man  w^ho  ifu- 
proves  the  cultivation  of  long-settled  regions 
of  known   fertility.     The  province   of  applied 


ic 

SilEda'g 
:y  bouEu 

-UIUIBJiJ 

q 

I'll* 

;         I 

}soojsj[j 

i 

3d!£  SBQ 

I        :               : 

|l 

sJapuSjj 

UI  uTBq3  3fyj 

'  ft 

; 

5| — 

— 

s»ioa 

uoisuBdxa 

L      ■        '        '^      '■  . 

1U31U33JO] 

-ma-a  |t!i3JM 

zz 

■         ;         :         1         : 

|- 

pais 
\Z 

MM; 

>i 

j 

.5 

c 
0 

pauniOEj^ 

6z 

---^~    '    t-l-J- 

>; 

p' 

61 

!     :     i     ;     i 

j; 

S3UIJSE0  1331S 

81 

<; 

3aiABj 
3uo»s  siqqoo 

i        :       1        i        ) 

?! 

■c 

d 

Sui 

)\ 

-U9i3«a 

91 

j; 

0 

SukCei 
SI 

): 

\ 

A 

h 

0 
< 

►4 

01 

c 
0 
0 

SUJJOJ       1        :         :         ■         i         i 
uo  joq^l          :         :        ;        :        i 

p            !     i     i     :     j 

)    ':         1 

[1, 

O 

0 

supBid  1    ;     :     ;     :     i 

W 

5 

-J3A1[3Q 

•auixij^ 

1' 

'|l 

'V' 

.2 

CD  Qj 

0 

Z\ 

1 1 

3uo[?}SI 

II 

):      1 

< 

Q 

i 

(S3ID0I  UI) 

jqq  51E0  3»!HA1 
01 

V 

^      j 

(sjspuaj) 

jaquini  aorudg 

6 

:      1 

V            ' 

r         1 

Suluiq 

,      :      :      ; 

^    i 

u 
E 

E 
W 

SSBIO  pug 

L 

?■     i 

h      1 

j:      1 

ssBio  }si 
9 

3ut[8U 

S 

;     !     i     !     i 

Im 

i 

SuiDEjg 
puB  Suiiaat^g 

i         :                 :         :S 

;     i     ;     :     ; 

c 
0 

u 
X 

W 

< 
1 

3 

I        :        i        i        : 

:     :     i     ■     ■ 

ip.dsuBjx 

q 

SuipBoq 

ji 

M  M  n 

; 

SuiqqnjQ 
'  Z 

;     i     ;     i     ;  S 

)i 

M    M   Ij 

SUIJB313 

I     ^     :     :     M^i      1    I 

MM: 

1 

0 

'IBQ 

^  :   N  :   CO  :   ^  ;   0  ; 

\i  SI 

hI 

f 


December  21,  1910. 


ENGINEERING-CONTRACTING 


563 


scienct,  of  eiiKinecring.  is  to  survey  llic  iact> 
known  to  science,  and  to  select  those  wliicli 
seem  to  have  in  tliem  tlic  possibilities  of  indus- 
trial application ;  to  study  and  develop  tlieni 
from  this  point  of  view.  This  development,  I 
should  think,  can  generally  best  be  done  in 
laboratories  or  research  workshops  attached  to 
works  engaged  in  active  trade.  Here  there  are 
opportunities  of  testing  the  results  on  a  com- 
mercial scale,  here  is  available  that  technical 
knowledge  of  detail  which  often  means  the 
difference  between  success  and  failure,  and 
here,  too,  are  probably  available  greater  sup- 
plies of  money  and  grealir  incentives  to  suc- 
cess than  are  at  the  disposal  of  government, 
municipal  or  university  bodies.  The  success 
of  works'  laboratories  in  Germany  and  the 
United  States,  and  to  a  growing  extent  in  this 
country,  is  one  of  the  most  striking  features 
ni  modern  industrial  development.  The  sums 
.-.pent  on  these  institutions  are  sufficient  almost 
to  take  the  breath  away  of  one  who  has  only 
been  accustomed  to  the  expenditure  of  a  labor- 
atory devoted  to  pure  physics,  but  I  have  never 
heard  that  the  firms  who  have  established 
these  laboratories  regret  their  expenditure,  in- 
deed, I  have  been  told  by  some  that  they  re- 
gard it  as  their  most  profitable  investment,  and 
certainly  the  balance  sheets  of  the  firms  whose 
laboratories  are  on  the  must  extensive  scale  do 
not  suggest  that  thev  are  ruining  themselves 
for  the  cause  of  science. 

A  closer  connection  with  pure  science  would, 
I  think,  be  of  the  greatest  service  to  engineer- 
ing and  commerce  in  this  country.  Great 
strides  in  this  direction  have  been  made  in  re- 
cent years,  but  we  are,  I  think,  still  behind 
Germany  in  the  importance  we  attach  to  pure 
science,  and  in  the  eagerness  with  which  new 
discoveries  are  applied  to  industrial  purposes. 
The  case  of  the  aniline  dye  industry  lias  been 
made  the  text  of  many  a  sermon,  but  we  have 
not  even  yet  taken  the  lesson  to  heart,  for  it 
is  easy  to  find  instances  which  are  quite  par- 
allel, and  which  have  occurred  within  the  last 
few  months.  Let  me  give  you  one,  to  judge 
from  the  number  of  "Thermos  flasks"  one 
meets  with,  and  the  prevalence  of  advertise- 
ments full  of  descriptions  of  their  virtues,  the 
manufacture  of  these  flasks  must  constitute  a 
large  and  I  should  think  profitable  business. 
1  am  told,  however,  that  none  of  these  fiasks 
is  made  in  England.  Yet  the  riiermos  flask 
is  an  English  invention,  it  is  nothing  but  what 
is  known  to  physicists  as  the  "Dewar  vessel," 
a  double  vessel  where  the  inside  is  separated 
from  the  outside  by  a  vacuum,  which  was  in- 
vented by  Sir  James  Dewar  for  the  purpose 
of  storing  liquid  air  without  too  much  evapo- 
ration, and  was  described  by  him  some  years 
ago ;  although  the  discovery  was  made  and 
first  published  in  England,  no  English  manu- 
facturer took  it  up,  but  left  it  to  their  foreign 
rivals  to  make  it  the  basis  of  an  important 
trade. 

One  way  in  w^hich  the  connection  between 
pure  science  and  industry  could  be  strength- 
ened would  be  by  closer  relations  between  the 
workers  in  science  and  industry.  Let  me  give 
an  instance  of  what  I  mean.  A  physicist  or 
a  chemist  comes  across  some  new  fact  which 
he  thinks  might  conceivably  have  an  applica-  ■ 
tion  to  industrial  processes.  He  may  not.  how- 
ever, be  interested  in  that  aspect  of  it,  and 
even  if  he  were  he  is  very  unlikely  to  have 
the  appliances  to  work  out  the  thing  satisfac- 
torily from  the  manufacturing  point  of  view. 
U,  however,  he  were  in  touch  with  the  man- 
ufacturers and  engineers,  he  would  know  who 
were  the  people  most  likely  to  be  interested 
in  it  and  wdio  possessed  the  best  facilities  for 
investigating  it.  He  could  then  suggest  to 
these  that  it  may  be  worth  looking  into  the 
thing  in  their  laboratory,  and  probablyin  some 
cases  valuable  results  would  ensue.  No  doubt 
this  does  go  on  to  some  extent  in  this  coun- 
try at  present,  but  I  believe  it  prevails  to  a 
much  greater  extent  in  Germany  than  it  does 
here. 

The  spirit  I  should  like  to  see  spread 
throughout  British  industry  is  the  exact  an- 
tithesis of  that  expressed  by  the  saying:  "Oh. 
that  is  all  very  well  in  theory,  but  it  does  not 
work  in  practice."  This  saying  is  really  a 
contradiction  in  terms,  for  if  the  theory  is 
right  and  the  practice   is   right  the  two  must 


be  consistent:  :ind  it  should  be  the  aim  01 
workers  in  pure  and  applied  science  to  make 
thenr agree,  unless  they  do  something  which  is 
wrong  somewhere.  Of  course  theories  are 
sometimes  wrong,  and  then  the  physicist  or 
chemist  is  to  bkimc,  but  dare  I  suggest  here 
that  it  is  sometimes  the  practicr.  that  is  wrong 
and  not  the  theory  ?  A  chemist  finds  that  you 
get  a  substance  C  when  you  mix  two  pure 
substances  A  and  B:  the  practical  man  goes  to 
the  nearest  cheiuisl  or  grocer,  asks  for  some 
.■i  and  B,  takes  what  the  shopkeeper  gives  him, 
mixes  them,  and  does  not  get  C,  then  he  says, 
"Oh,  those  theorists."  Is  this  example  entire- 
ly extravagant;  is  it  a  parody?  Have  not 
some  of  you  known  something  analogous  to 
it  in  the  course  of  your  own  experience? 

To  unite  and  harmonize  these  two  essential 
things,  theory  and  practice,  should  be  the  mis- 
sion of  applied  science.  I  have  mentioned 
some  cases  in  wdiich  the  practical  application 
lagged  far  behind  the  theory.  The  converse 
is,  however,  quite  as  common ;  it  very  often 
happens  that  when  a  subject  is  applied  to  prac- 
tic;il  purposes  and  tried  on  what  may  be  called 
an  engineering  scale,  it  develops  far  beyond 
the  stage  it  has  reached  in  the  laboratory  or 
in  the  portfolio  of  the  mathematician.  Prac- 
tice, as  in  the  case  of  aviation  at  the  present 
time,  outstrips  theory,  and  progress  has  to 
be  made  by  trying  one  thing  after  another 
until  something  is  found  which  is  successful. 
Multitudes  of  instances  where  this  has  oc- 
curred could  be  given ;  to  take  only  two,  there 
are  many  phenomena  in  wireless  telegraphy 
which  have  not  yet  received  any  adequate  ex- 
planation, and  there  are  others  which,  though 
now  understood,  were  not  so  until  long  after 
their  existence  had  been  discovered  by  those 
engaged  in'  the  practical  development  of  that 
process. 

Again,  from  what  I  remember  of  the  lec- 
tures on  chemistry  to  which  I  listened  more 
than  ,30  years  ago,  I  imagine  that  the  sulphuric 
acid  industry  was  in  full  vigor  before  chemists 
were  agreed  as  to  exactly  wdiat  it  was  that 
did  happen  when  that  substance  was  being 
manufactured.  There  are,  however,  just  the 
cases  when  research  laboratories  in  connection 
wnth  the  works  may  render  most  efficient  aid, 
and  where  investigations  skilfully  conducted 
by  scientific  workers  acquainted  with  the  re- 
sults met  with  in  practice  may  lead  to  a  much 
more  rapid  development  of  the  subject  and 
the  saving  of  large  sums  of  money.  .  The 
practical  man  in  this  case  is  just  in  the  posi- 
tion of  the  physicist  when  he  meets  with  a 
new  phenomenon  for  which  at  first  he  can  see 
no  explanation ;  the  same  qualities  of  mind 
are  required,  and  though  the  scale  of  the  ex- 
periments may  be  different,  the  general  meth- 
od of  attack  will  be  much  the  same  in  the  two 


cases.  It  is  the  object  of  applied  science  to 
keep  theory  and  practice  at  the  same  level,  by 
raising  the  one  underneath,  not  by  pulling 
down  the  other.  Theory  and  practice  do  bet- 
ter work  when  they  are  driven  abreast  than 
in  tandem. 

The  more  intimate  the  relation  between  the- 
ory and  practice,  between  the  workers  in  pure 
science  and  those  engaged  in  the  application 
of  science  to  the  arts,  the  greater  will  be  the 
opportunities  of  deepening  the  faith  in  science 
of  the  practical  man  and  the  reliance  he  places 
on  its  conclusions  and  anticipations.  For  in 
the  case  of  science  familiarity  breeds  confi- 
dence and  not  contempt.  I  admit  that  this 
confidence  does  not  come  at  once.  For  exam- 
ple, when  one  first  begins  to  do  practical  work 
in  the  laboratory  and  to  verify  by  experiments 
the  principles  taught  in  the  text-books,  I  think 
the  impression  one  derives  from  one's  first  at- 
tempts at  practical  work  is  that  there  is  a 
great  deal  of  truth  in  the  saying  of  a  former 
tutor  of  Trinity  College,  that  the  principle  of 
the  constancy  of  the  laws  of  nature  was  never 
discovered  in  a  laboratory.  A  cynic,  too,  has 
remarked  that  if  you  wish  to  believe  in  the 
laws  of  nature  never  try  an  experiment. 

These,  however,  are  only  the  feelings  of  the 
novice,  and  with  greater  experience  and  knowl- 
edge of  practical  work  they  are  replaced  by  a 
continually  increasing  confidence  in  the  con- 
clusions we  draw  by  abstract  reasoning  from 
the  laws  of  nature.  This  confidence  in  the  re- 
sults obtained  by  scientific  reasoning  should,  I 
imagine,  be  an  almost  indispensable  qualifica- 
tion for  the  engineer  who  wishes  to  open  new 
.ground. 


Method    of    Securing    and    Recording 

Costs  in  the  Panama  Canal 

Work.* 

The  cost-keeping  methods  of  the  commis- 
sion consist  of : 

1.  Monthly  compilations  of  cost  data  made 
in  the  chief  engineer's  office,  which  are  worked 
up  as  a  permanent  record  of  the  work  accom- 
plished and  arc  used  to  indicate  generally  the 
efficiency  with  which  the  various  portions  of 
the  work  are  being  carried  forward. 

2.  Division  cost  records  kept  in  the  vari- 
ous division  offices  consisting  of  both  monthly 
records  in  detail  and  also  of  daily  perform- 
ance and  unit  cost  sheets,  in  order  to  give 
the  division  engineers  daily  information  on 
unit  costs  and  keep  them  in  close  touch  with 
the  work  in  their  respective  divisions. 

•Extract  from  the  report  for  the  year  endlngr 
.Tune  SO.  1910.  of  H.  M.  Rousseau,  Civil  Engine^, 
U.  S.  N.,  member  Isthmian  Canal  Commission. 
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[Form  C.  E.,  220.] 
ISTHMIAN  CANAL  COMMISSION. 
DEPARTMENT  OF  CONSTRUCTION  AND  ENGINEERING. 
department     or    division 


Montlil>     statement    of    operations,     miscellaneous    plants. 

For  report  of  operations  of  rock  crusliers.  sand  plants,  concrete-block  plants, 
truck  gardens,  electric  liglit  and  power  plants,  air  compressors,  and  field  repair  shops 
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'I  lie  iiinntlily  cost  reports  forwarded  to  the 
chief  engineer's  office  in  connection  with  tlie 
cost  l<eeping  inckide  the  following  forms  : 

No.  132— C.  E.— Monthly  statement  of  total 
expenditures  by  account  numbers.  (Size,  17 
by   11   inches.) 

No.  220— C.  E.— Monthly  statement  of  op- 
erations, miscellaneous  plants.  (Size,  8  by  1:3 
inches.) 

No.  221— C.  E.— Monthly  manufacturing  ac- 
count statement  covering  work  done  on  man- 
ufacturing orders.     (Size,  17  by  18  inches.) 

No.  222 — C.  E. — Statement  of  construction 
and  repair  work  authorized,  performed,  and 
in  progress.      (Size,  17  by  18  inches.) 

No.  223— C.  E.— Report  of  foundry  opera- 
tions.    (Size,  8  by   16  inches.) 

No.  261— C.  E.— Report  of  expenditures  for 
construction  work,     (Size,  17  by  14  inclies.) 

No.  263— C.  E.— Expenditures  for  plant  and 
equipment.      (Size,    17   by    14    inches.) 

The  headings  of  these"  forms,  or  the  forms 
themselves,   are   as   follows : 

Since  July  1.  1909,  all  expenditures  for 
plant,  including  all  charges  under  that  head 
accruing  to  tliat  date,  have  been  distributed 
to  the  different  construction  accounts  in  pro- 
portion to  the  benefits  received  by  each.  The 
plant  arbitrary  for  each  kind  of  work  was  es- 
tablished by  dividing  the  total  estimated  ex- 
penditures by  the  total  estimated  quantity  of 
work,  and  each  month's  costs  include  an  al'low- 
ance  for  plant  cost,  obtained  from  the  quan- 
tity of  work  performed  muUiplied  by  the  plant 
arbitrary.  Upon  the  completion  of  the  work 
all  plant  costs  will  have  been  absorbed  by  the 
work.  The  plant  arbitraries  are  to  be  revised 
at  intervals  not  greater  than  one  year,  so  as 
to  make  the  distribution  of  plant  costs  in  the 
inonthiy  cost  statements  as  uniform  as  prac- 
ticable. 

The  construction  divisions  fill  out  and  for- 
ward to  the  chief  engineer's  office  by  the  20th 
of  each  month  the  above  mentioned  forms, 
covering  the  cost  of  work  during  the  preced- 
ing montli,  except  Form  No.  132,  which  is 
received  from  all  departments  and  divisions 
not  later  than  the  2.5tli  of  the  month  following 
the  one  it  covers  and  which  contains  the  state- 
ment of  total  expenditures  classified  by  ac- 
counts. From  this  data  the  detailed  monthly 
cost  sheets  are  compiled  in  the  chief  engi- 
neer's office  for  the  different  classes  of  work. 

Construction  work  costs  include  "division 
cost''  plus  "general  expenses."  "Division  cost" 
is  made  up  of  all  labor  and  material  costs  di- 
rectly applied  to  the  work  plus  plant  arbi- 
trary. "General  expenses"  include  the  ex- 
penses of  the  chief  engineer's  office,  of  the 
quartermaster's  and  subsistence  departments, 
of  the  examiner  of  accounts'  office,  and  dis- 
bursing office,  expenses  in  the  United  States, 
and   miscellaneous. 

For  the  different  classes  of  work  costs  are 
compiled  under  the  following  headings: 

Dredging      excavation, 

prism. 
Clearing  canal  line. 

Paciflc   division: 
Dry  excavation,  prism. 
Dredging      excavation, 

prism. 
Pedro  Miguel  Dam — 

Dry    e.xcavation. 

Dry    filling. 

Concrete  in   dam. 
Pedro  Miguel  locks — 

Dry  excavation. 

Preparing        founda- 
tions. 

Masonry. 

Ironwork. 

Back    fllling. 

Miraflores   locks — 

Dry   excavation. 

Dredging  excavation. 

Preparing        founda- 
tions. 

Masonry. 

Ironwork. 

Back  niling. 
Miraflores  dam — 

Dry  excavation. 

Concrete  in  dam. 

Dry   filling. 

Hydraulic    fill. 
Stone  production. 
Sand  production. 
Operation,    power 
houses. 


Atlantic  division: 
Dry  excavation,  prism. 
Dredging      excavation, 

prism. 
Gatun    dam — 

Dredging  excavation. 

Dry  fllling. 

Hydraulic    filling. 

Faying  dam. 
Gatun    spillway — 

Dry    excavation. 

Preparing        founda- 
tions. 

Masonry. 

lronworl<. 

Back    filling. 
Gatun  locks — 

Dry    excavation. 

Dredging  excavation. 

Preparing        founda- 
tions. 

Masonry. 

Ironwork. 

Back    filling. 
Construction        Gatun- 

Mindi    levee. 
Colon   breakwater. 
Stone   production. 
Sand    production. 
Operation,     power 
houses. 

Central  division: 

Dry   excavation — 
i-rism. 
By    contract. 


1  )L'cc'nitx'r  21,   1910. 
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IC  K.  223. J 
REPORT  OF  IRON  I-OI'NDRY  OPERATIONS. 

shops, 

For  the  month  of   191.. 


Material. 

Weight.                 Cost. 

Amount.         Cost  per  ion. 

Total. 

Fi'ltern     material 

Coke    



Coal     



Ciiarcoal    pig    iron 



Piii:.    No.    ■ 

Pij?.    No.    2 

1 

Pi.^.    No.    3 

Pig.    No.    4 



St^-el    scrap 

ri-oporliun        material 
expense  for   running 
sliops. 

Total     raw    mate- 
rial   expense 

j 

Supplies. 


New    Tools 

Repairs,  tools  and  maehinery. 

Flour,     facing 

Aails,   sand,    etc 


Amount. 


Cost  per  ton. 


Total  expense  supplies. 


Labor. 


Amount. 


Proportion  labor  expense  for  runnijig  shops 

Core    room 

MoMing 

Cleaning   castings 

Cu.jola    I 

Pt.tternmaking     ■ 

Repairs,    tools  and  machinery 

Cleaning    foundry 

iliscellaneous    labor 


Total    labor 

Add  5  per  cent   for  supervision   

Total   labor   expense 

Total  exp. — material,  supplies,  and  labor. 


Cost  per  ton. 


Total. 


Total. 


1- 


Sl"MMARY. 


Tcial  charcoal  pig  iron. 

Total    pig    No.    1 

Total    pig   No.    2 

Ti.lal  pig.   No.   3 

Total  pig  N0.TT7. 

't'uial  U'on   scrap 

Total    steel    scrap 

'lolal    returns 


.  jTotal  gray  iron  castings. 
(Total  steel  castings 


I         Total  output 

Total  returned  gates  . 
Total  loss  in  niflting  . 


Total     weight. 
Total    expense. 


-I 


Total  weight. 


.  I         .Total  weight  good  cast- 
I  ings 


Average  cost  per  puiMni 

.A-verage  cost  per  pound  labor 

Average   cost   per  pound  material. 


REMARKS. 

pounds   Iron   castings   made  at   a   total    cost   of   $ 

'. pounds   steel   casting   made  at   a   total    cost   of   $ 

Labor  expense  is    per  cent  of  total  cost  of  operation. 

Material  expense  is    per  cent  of  total  cost  of  operation. 

castings  made,  average  weight  of  each    pounds 

patterns  made,  average  cost  of  each  5 

Loss  in  melting  is per  cent  of  total  output. 

Return  is  per  cent  of  total  output. 


per   pound, 
per  pound. 


Slides  in  Culebra  Cut:  Preliminary  Re- 
port of  Chief  Geologist,  U.  S.  G.  S. 

.\  preliminary  memorandum  relating  to  side 
slopes  in  Culebra  Cut,  submitted  to  the  Presi- 
dent, through  the  Chief  Engineer,  on  Novem- 
ber 15,  by  Dr.  C.  W.  Hayes,  Chief  Geologist 
of  the  United  States  Geological  Survey,  fol- 
lows : 

The  practicable  side  slope  depends  on  (1) 
depth  of  e.xcavation ;  (2)  character  of  mate- 
rials, and  (3)  geological  structure.  Examina- 
tion of  the  cut  indicates  that  serious  difficulty 
through  failure  of  slopes  will  be  experienced 
only  in  the  section  between  Empire  and  Pedro 
Miguel,  or  between  stations  1720  and  1880. 
Small   slides  occur  outside  of  this  section,  as 


at   La   Pita,   but  they  are   due  to   exceptional 
conditions  and  will  be  relatively  unimportant 

CH.\K.\CTER    OF    .MATERt.\LS. 

Within  the  section  defined  above  occur  four 
distinct  classes  of  materials  in  e.xcavation, 
viz : 

1.  Sedimentary  Rocks. — This  clas?  includes : 
CaJ  volcanic  agglomerates  composed  wholly  of 
material  ejected  from  volcanoes  in  the  form 
of  angular  fragments  varying  in  size  from  the 
finest  dust  to  several  inches  in  diameter ;  de- 
posited in  water  but  very  imperfectly  bedded; 
generally  bluish  green  in  color;  moderately 
hard  when  first  exposed,  but  crumbling  rapid- 
ly in  contact  with  the  air. 

(bj     Fine  grained  clays ;  blue,  red  or  black ; 


composed  largely  of  fine  volcanic  dust,  which 
has  been  transported  and  deposited  by  water 
and  is,  therefore,  well  bedded ;  like  the  ag- 
glomerate, moderately  hard  when  first  ex- 
posed, but  crumbling  even  more  rapidly  in 
contact  with  the  air. 

(c)  Lignitic  coal  or  black  carbonaceous 
clay ;  beds,  one  to  three  feet  thick,  interstrati- 
lied   with  red  and  blue  clay  of  (b). 

These  beds — (aj,  (b)  and  (c) — with  some 
unimportant  sandstones  and  limestones  con- 
stitute the  Culebra  formation  of  tertiary  age. 

2.  Intrusive  Igneous  Rocks.  —  These  are 
chiefiy  large  masses  of  dark  colored  audesitic 
rock,  which  have  been  forced  upward  into 
the  sedimentary  beds,  in  some  cases  in  a  fluid 
condition,  but  more  generally  after  having 
solidified.  The  intrusion  was  accompanied  by 
tilting  and  crushing  of  the  previously  horizon- 
tal sedimentary  beds.  The  andesite  is  gen- 
erally intersected  by  numerous  joints,  but  does 
not  disintegrate  readily  on  exposure  and 
where  supported  below  will  stand  in  vertical 
slopes.  Gold  Hill  and  Contractor's  Hill  are 
examples  of  these  andesitic  intrusive  masses. 
.MI  the  other  high  hills  in  the  Culebra  section 
of  the  Zone  are  apparently  due  to  the  pres- 
ence of  similar  rocks. 

•3.  Lava  Flows. — A  flow  of  light  gray  , 
trachytic  lava,  20  to  .10  ft.  thick,  occurs  con- 
formably interbedded  with  the  Culebra  clays 
throughout  the  central  portion  of  the  cut.  Its 
relations  are  exactly  those  of  a  sedimentary 
bed.  The  trachyte  does  not  disintegrate  read- 
ily, but  by  reason  of  its  abundant  points,  it 
does  not  afford  any  support  to  the  clays 
above. 

4.  Residual  Clan's. — .All  the  rocks  in  this 
region  are  more  or  less  deeply  weathered  and 
the  original  surface  is  everywhere  covered 
with  a  residual  deposit,  generally  clay,  dark 
red  in  its  upper  portions  and  varying  shades 
of  red  and  yellow  below.  This  clay  is  de- 
rived directly  from  the  rocks  on  which  it  rests 
and  is  thinnest  over  the  intrusive  andesites, 
bec;ause  they  decay  less  rapidly  than  the  sedi- 
mentary rocks.  It  is  thickest  over  those  por- 
tions of  the  sedimentary  rocks  which  have 
been  so  fractured  as  to  permit  the  easv  perco- 
lation of  surface  waters.  It  is  usually  sep- 
arated from  the  underlying  unweathered  rock 
by  sharp  line,  indicated  by  an  abrupt  change 
in  color  and  texture. 

FAILURE    OF    SIDE    SUDPES. 

The  original  three  on  two  slopes  have  failed 
to  stand  at  numerous  points.  Varying  con- 
ditions hayc  given  rise  to  three  classes  of 
failures  which  may  be  designated  (1)  sur- 
face flows;  (2)  structural  breaks,  and  (3) 
surface  disintegration.  •• 

1.  Surface  Flows. — Wherever  the  residual 
clay  described  above  rests  upon  an  inclined 
rock  surface  and  the  lateral  support  of  the 
mass  is  removed,  as  is  done  when  a  trench 
is  excavated,  the  portion  of  the  mass  lying 
above  the  unsupported  side  tends  to  flow 
down  the  slopin<?  surface.  The  material  has 
no  cohesion  within  itself  and  very  slight  ad- 
hesion to  the  underlying  rock.  It  acts  like  a 
viscous  fluid  and  may  flow  on  slope  as  low 
as  one  on  seven  or  eight.  Having  started 
as  a  purely  surface  flow  it  may  gather  suf- 
ficient momentum  to  carry  down  portions  of 
the  underlying  unweathered  rock,  particularly 
if  the  latter  has  previously  been  deeply  frac- 
tured. The  Cucaracha  and  Paraiso  sides  are 
of  this  type.  Between  Gold  Hill  and  Paraiso, 
a  series  of  andesitic  intrusions,  east  of  the 
Canal,  have  given  the  sedimentary  beds  a 
westerly  dip.  They  form  a  series  of  trough.s 
pitching  down  toward  the  Canal.  Moreover, 
the  sedimentary  beds,  in  addition  to  being 
tilted,  have  been  deeply  fractured  and  "slick- 
ensided."  so  that  their  cohesion  is  greatly  re- 
duced and  the  movement  which  started  in  the 
surface  clays  has  extended  some  distance  be- 
low the  base  of  the  clays  and  involved  the  ■ 
underlying  unweathered  rock. 

2.  Structural  Breaks. — Every  variety  of 
rock  has  a  limiting  strength  and  if  loaded  be- 
yond 'his  limit  will  be  crushed,  or  will  flow. 
The  crushing  strength  varies  between  verv 
wide  limits  and  is  always  lowered  when  one 
or  more   sides  of  the   block  are   unsupported 
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laterally'.  The  weakest  member  in  the  sedi- 
mentary series  occurring  in  the  Culebra  Cut 
is  the  lignite,  or  lignitic  clay.  When  the  lat- 
eral support  is  removed  from  a  lignite  bed  it 
tends  to  give  way  under  the  weight  of  the 
overlying  rocks  and  a  slide  results.  The  same 
result  may  occur,  even  if  the  weak  bed  is 
not  cut  throiigh,  but  merely  unloaded  by  ex- 
cavating down  nearly  to  it.  In  this  case  it 
flows  out  from  under  the  load  and  bulges  up 
in  the  excavation.  This  type  of  slide  has  oc- 
curred at  various  points  between  Empire  and 
Gold  Hill,  and.  in  nearly  every  case,  the  im- 
medi.ite  .cause  appears  to  be  the  failure  of  a 
lignite  bed  under  the  unbalanced  pressure  due 
to  the  excavation. 

This  type  appears  to  offer  more  serious  dif- 
ficulties than  the  surface  flows,  and  the  ob- 
vious prevention  is  in  making  the  slopes  suf- 
ficiently low  so  that  the  weakest  rock  sub- 
jected to  the  unbalanced  pressure  shall  not  be 
loaded  beyond  the  limit  of  its  crushing 
strength.  It  seems  reasonably  certain  that  in 
the  section  of  the  Canal  threatened  by  sildes 
of  this  type  less  material  will  have  to  be  re- 
moved if  the  slopes  are  lowered  before  the 
break  occurs  than  afterwards. 

3.  Surface  Disintegration. — As  previously 
stated,  all  the  sedimentary  rocks  of  this  region 
tend  to  disintegrate  very  rapidly  when  ex- 
posed to  the  air.  They  first  crumble  into  small 
angular  fragments  and  eventually  into  the 
finest  powder.  Slopes  cut  in  such  rocks  will 
rapidly  disintegrate  and  crumble  until  they 
reach  an  angle  on  which  the  products  of  dis- 
integration will  lie  and  form  a  protective 
mantle.  Vegetation  will,  of  course,  greatly 
assist  in  this  protection.  While  the  failure 
of  the  Canal  slopes  from  this  cause  will  not 
be  a  serious  matter,  it  will  involve  the  re- 
moval of  a  large  amount  of  material  in  the 
aggregate,  and  constant  attention  for  a  long 
time. 

Under  certain  conditions  this  surface  disin- 
tegration becomes  a  more  serious  matter.  For 
example,  the  contact  between  the  intrusive 
andesite  of  Contractor's  Hill  and  the  sedi- 
mentary  clays   dips   away   from   the   Canal   at 


an  angle  of  55°.  The  crumbling  of  the  clays 
below  the  contact  leaves  the  andesite  mass 
overhanging,  and  the  overhang  will  increase 
as  the  Canal  is  carried  to  its  full  depth  and 
more  clay  is  exposed.  With  a  rock  so  much 
fractured  as  the  andesite,  this  condition  is 
unsafe  and  the  exposed  surface  of  the  under- 
lying clay  should,  therefore,  be  protected  from 
further  disintegration. 

RECOMMENDATIONS. 

1.  A  competent  geologist  should  be  em- 
ployed on  the  Isthmus  until  the  Canal  is  com- 
pleted. 

2.  The  geologist  should  continues  the  rec- 
ord of  geologic  facts,  as  revealed  by  the  ex- 
cavation, constructing  a  series  of  accurate 
cross  sections.  The  work  already  done  along 
this  line  by  Messrs.  Nichols  and  Raggi  is  ex- 
tremely valuable  and  their  zeal  and  intelli- 
gence cannot  be  too  highly  commended. 

•'1  Additional  core  drill  records  should  be 
obtained  under  the  direction  of  the  geologist, 
particularly  to  determine  whether,  or  not, 
seditiientary  beds  of  exceptional  weakness  oc- 
cur in  such  position  as  to  cause  landslides  of 
the  structural  break  type. 

4,  The  geologist  should  afford  assistance 
to  the  engineers  in  determining  the  most  eco- 
nofical  slope  for  each  section  of  the  Canal, 
and  the  slope  should  be  fixed,  not  arbitrarily, 
but  in  view  of  the  known  geologic  conditions. 


Contract  for  Excavation. — The  contract 
for  excavating  112,450  cu.  yds.  of  earth  from 
the  Canal  prism,  opposite  Gorgona,  has  been 
let  to  Llewellyn  Swain  of  Empire  at  21% 
cts.,  a  yard.  There  were  11  bidders.  The 
work  will  be  done  for  Mr.  Swain  by  B.  B. 
Duncan  of  Las  Cascadas.  The  unusually  low 
price  is  due  to  the  fact  that  about  10,000 
yds.  of  the  material  can  be  cast  over  into  the 
Chagres  River;  5,000  can  be  so  dislodged 
with  dynamite  that  the  river  will  carry  it 
away,  and  the  longest  haul  on  the  balance  is 
not  over  150   ft. 


PERSONALS. 

.Mr.  William  Michel.  Engineer  of  Maintenance 
ot  Way  of  the  Hocking  Valley  Ry.,  has  been 
appointed   Chief  Engineer  of   that  road. 

Mr.  William  Cleburne,  who  took  a  prominent 
part  in  the  original  survey  of  the  Union  Pa- 
cific R.  R.  through  the  wilds  of  the  far  west, 
died  at  his  home  in  Newport.  Ky.,  Dec.  17  at 
the  age  of  86.  He  was  a  brother  of  General 
Patrick  Cleburne,  a  noted  Confederate  officer. 

Mr.  Martin  A.  Knapp,  Chairman  of  the  In- 
terstate Commerce  Commission,  has  been  nom- 
inated by  the  President  as  Chief  Justice  of  the 
recently  created  Court  of  Commerce.  Nomina- 
tions of  other  justices  are:  Robert  W.  Arch- 
bold,  William  H.  Hunt,  John  E.  Carland  and 
Julian    W.    Mack. 

Mr.  George  Burkhoff,  a  retired  building  con- 
tractor of  Chicago,  died  of  heart  disease  on 
Dec.  14,  at  the  age  of  S3.  He  was  born  In 
the  Netherlands,  and  came  to  Chicago  in  1869. 
He  was  the  first  contractor  to  start  work  in 
Chicago  after  the  big  fire,  building  hundreds 
of  residences  in  all  parts  of  the  city. 

The  St.  Louis  Railway  Club  held  its  annual 
smoker  and  Christmas  entertainment  at  the 
Southern  hotel,  St.  Louis,  Dec.  9.  Mr.  L  O 
Armstrong,  of  Montreal,  gave  a  talk  on  points 
and  views  along  the  Canadian  Pacific  Ry.,  il- 
lustrated by  stereopticon  views  and  motion 
pictures.  Following  Mr.  Armstrong's  talk  a 
vaudeville  entertainment  was  given. 

Mr.  E.  V.  W.  Rossiter,  who  has  been  vice- 
president  of  the  New  York  Central  &  Hudson 
River  R.  R.  since  1900,  died  at  his  home  in 
Flushing,  L.  I.,  on  Dec,  11.  He  was  born  at 
St.  Louis,  Mo.,  on  July  13.  1844.  Entering  the 
service  of  the  Hudson  River  R.  R.  as  a  clerk 
at  the  age  of  15,  he  served  continuously  with 
that  road  and  its  successors  until  the  time  of 
his  death. 

Mr.  Benjamin  Sullivan  Church,  who  was  for 
years  prominently  identified  with  the  Croton 
Aqueduct  work,  died  on  Dec.  10.  He  was  born 
at  Belvidere.  N.  Y.,  on  April  17,  1S33.  After 
graduating  from  Dartmouth  College  he  became 
a  topographer  on  the  Croton  Aqueduct.  He 
was  chief  engineer  for  the  Aqueduct  Commis- 
sion from  1883  until  1888,  and  consulting  en- 
gineer  until   1SS9. 

Mr.  Frank  S.  Gorton,  secretary  and  treas- 
urer of  the  Chicago  Edison  Co.,  and  secretary 
of  the  Standard  Pneumatic  Tool  Co.,  until  his 
retirement  from  active  business  in  1903,  died 
of  heart  failure  in  his  apartments  at  the  Con- 
gress hotel  on  Dec,  12.  He  was  born  in 
Rochester.  N.  Y.,  Aug.  1,  1847,  and  was  a  grad- 
uate of  Rochester  University.  After  serving 
for  four  years  as  treasurer  of  the  Western  Edi- 
son Co.,  he  became  secretary  and  treasurer  of 
the  Chicago  Edison  Co.,  in  1887,  being  one  of 
the   organizers  of  that  company. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.\CTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  suppKes,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Consulting  Engineers. — Paper  3»4x6i4  ins., 
32  pp.  Robert  W.  Hunt  &  Co.,  1121  Rookery, 
Chicago,  90  West  St.,  New  York. 

This  booklet  outlines  the  work  done  by  the 
various  departments  of  the  company's  busi- 
ness, covering  inspection,  tests  and  consulta- 
tion  in  all  branches  of  engineering. 

Drawing  Tables. — Paper  6x9  ins.,  8  pp. 
Keuffel  &  Esser  &  Co.,  127  Fulton  St.,  New 
York. 

A  pamphlet  relating  to  the  Hudson  drawing 
tables  giving  illustrations,  complete  descrip- 
tions and  prices. 

Road    IVIachines. — Paper    5i4x8Vi    ins..      4      pp.' 
Petrolithic  Pavement,  336  Pacific  Electric  build- 
ing,   Los   Angeles,    Cal. 

A  description  of  a  scarifier  or  rooter  of  in- 
creased  capacity. 

Smith  Fertilizer  IVIixer. — Paper,  6x9  ins.,  12 
pp.  The  T.  L.  Smith  Co.,  Majestic  building, 
Milwaukee,  Wis. 

A  catalog  which  covers  the  special  type  of 
mixer  which  is  now  manufactured  for  mixing 
fertilizer.  Diagrams,  descriptions,  sizes  and  il- 
lustrations. 

Smith  Glass  Mixer. — Paper,  6x9  Ins.,  12  pp. 
The  T.  L  Smith  Co.,  Majestic  building,  Mil- 
waukee,   Wis. 

A  special  equipment  now  manufactured  for 
the  use  of  glass  producers.  Contains  tables, 
illustrations    and    various    useful    information. 

Smith  Hand  IVIixer. — Paper  314x6  ins.,  16  pp. 
The  T.  L.  Smith  Co.,  Majestic  building,  Mil- 
waukee,   Wis. 

An  illustrated  description  of  the  3  cu.  ft. 
hand  mixer,  covering  the  principles  of  the 
mixing  action,  output,  operation  and  informa- 
tion regarding  the  construction  of  the  ma- 
chine. 
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Four     ;ine     rock     tunnel 

The  Doings  contracts  in  New  York 
"  have  sone  a  glimmering  for 
or  the  the  present.     These  tunnels 

Week.  ^""^  '°  '^^  constructed  under 

New  York  city  for  the  Cats- 
kill  water  supply,  and  bids 
were  to  have  been  opened  Dec.  21.  Last  week, 
however,  the  proposal  advertisements  were 
withdrawn,  it  being  stated  that  the  form  of  con- 
tract lacked  the  approval  of  the  city  corpora- 
tion counsel,  which  is  a  legal  requirement  in 
New  York  for  advertising  bids.  The  work 
will  be  readvertised  at  a  later  date. 

Present  indications  are  that  iron  and  steel 
manufacturers  will  shortly  announce  a  cut  in 
the  price  of  their  products.  This  will  un- 
doubtedly result  in  the  placing  of  many  long 
delayed  orders,  which  will  give  a  boom  to  the 
iron  and  steel  trade. 

Bids  for  the  new  prison  to  be  erected  at 
Wingate  to  take  the  place  of  Sing  Sing  Prison 
were  opened  Dec.  15  at  Albany,  N.  Y.  The 
P.  J.  Carlan  Construction  Co.,  tievt  York 
city,  was  the  low  bidder  at  $2,894,000  for  the 
entire  prison  and  $698,000  for  deductions  as 
provided  in  the  specifications.  Award  of  con- 
tract was  held  up  by  a  restraining  order 
from  the  court. 

Work  on  the  construction  of  a  levee  on  the 
west  bank  of  the  Colorado  River  in  connec- 
tion with  the  work  of  protecting  the  Imperial 
Valley,  California,  was  started  on  Dec.  12. 
The  contractors  on  this  work  are  J.  A.  Maxey, 
first  nine  miles,  426,000  cu.  vds..  at  from  19  to 
22%  cts. ;  R.  P.  Marable  and  John  jVIuUigan. 
sections  8,  9  and  10,  about  six  miles,  336,000 
cu.  yds.,  at  28  cts. ;  J.  C.  Norton,  sections  11, 
12  and  13,  at  lower  end  of  work,  325,000  cu. 
yds.,  at  36  cts.  A  portion  of  the  work  near 
the  Abejas  River  crossing,  which  will  be  oc- 
cupied by  the  railway,  and  the  grading  re- 
quired for  five  miles  of  track  will  be  assigned 
to  W.  K.  Bowker  of  the  C.  M.  Ranch  Co., 
who  already  has  500  head  of  stock  equipment 
of  scrapers,  wagons,  tools,  etc.,  on  the  ground. 

Developments  of  the  past  week  indicate  that 
definite  action  may  be  taken  soon  for  the 
construction  of  the  long  projected  freight  belt 
line  at  Columbus,  O.  The  Columbus  Connect- 
ing R.  R.  Co.  has  been  incorporated  to  build 
and  operate  the  road.  A  double  track  line  32 
miles  long  is  planned,  and  the  cost  is  esti- 
mated at  $6,000,000. 

Railroad  construction  contracts  let  recently 
appear  to  be  few  and  far  between.  The  prin- 
cipal contract  seems  to  be  the  one  let  by  the 
Colorado  &  Southern  Ry.  for  the  construction 
of  the  proposed  line  from  Wellington.  Colo., 
to  Cheyenne.  Wyo.,  a  distance  of  32  miles. 
Kilpatrick  Bros.  &  Collins,  Beatrice,  Neb.,  are 
reported  to  have  been  awarded  the  contract. 
Among  the  other  contracts  let  recently  are 
the  following :  Furtwangler  &  Smith,  Bir- 
mingham, Ala.,  for  the  completion  of  2% 
miles  of  track  for  the  Birmingham  &  Edge- 
wood  electric  car  line  at  Birmingham ;  Glynn 
Constructing  Co.,  Brunswick.  Ga.,  for  con- 
structing the  two  mile  line  of  the  St.  Simons 
Ry.  Co.  on  St.  Simons  Island,  just  off  the 
coast  of  Georgia. 

It  has  been  announced  officially  that  unless 
something  unforeseen  happens  the  National 
Transcontinental  Ry.  will  be  completed  from 
Winnipeg  to  Moneton  by  the  end  of  next 
year,  with  the  exception  of  the  connecting 
Hnk  of  the  Quebec  bridge.  Pending  the  corn- 
pletion  of  the  bridge  a  car  ferry  service  will 
be  operated  across  the  St.  Lawrence. 

The  J.  B.  Arpin  Dredging  Co..  Grand  Rap- 
ids, Wis.,  has  just  been  awarded  a   fair  sized 


ditch  contract  in  Roseau  County,  Minnesota. 
The  contract  calls  for  the  construction  of 
Judicial  Ditch  No.  19,  the  contract  price  being 
$87,712. 

Late  reports  regarding  the  construction 
work  on  the  Western  Maryland  extension 
from  Cumberland,  Md.,  to  Connellsville,  Pa., 
indicate  that  the  line  may  be  opened  for  traf- 
fic by  Oct.  1,  1911,  instead  of  Nov.  1,  the 
original  date,  .^t  the  end  of  November  about 
one-third  of  the  grading  and  about  45  per  cent 
of  the  concrete  work  had  been  completed. 

The  elimination  of  grade  crossings  in  a 
number  of  Ohio  cities  promises  much  work  in 
the  near  future.  In  Cleveland  grade  crossing 
work  will  be  started  as  soon  as  the  railroads 
submit  satisfactory  plans  to  the  city.  In 
Youngstown  the  Erie  R.  R.  is  to  submit  plans 
in  the  near  future  for  grade  elimination  on 
the  main  line  of  the  Erie  between  Himrod 
Ave.  and  Westlake's  crossing.  The  total  cost 
will  be  about  $2,100,000.  of  which  the  city's 
share  will  be  about  $600,000.  In  Cincinnati 
the  Department  of  Track  Elevation  and  Sub- 
ways of  the  city  is  considering  plans  for 
eliminating  .  the  grade  crossing  at  Mitchell 
Ave.  and  the  B.  &  O.  R.  R. 


The    "most    accommoda- 
The  Passing     "fC  --ailroad  in  the  State 
°     of  Kansas  has  gone  out  of 
of  the  business.        This      railroad 

K  S  &  G  Rv  "''■''  ''^^  Kansas,  Southern 
'■''&:  Gulf  and  it  was  operated 
by  the  State  of  Kansas.  As 
originally  planned,  it  was  to  run  from  the  Da- 
kotas  and  Canada  wheat  fields  to  the  Gulf, 
but  after  18  miles  of  line  had  been  built  in 
Kansas  something  happened  and  no  further 
mileage  was  ever  built.  When  it  commenced 
operation  the  railroad  had  two  engines,  four 
box  cars,  two  flat  cars,  a  combination  smoker 
and  baggage  car  and  a  coach.  For  many  years 
the  road  was  operated  and  the  bond  interest 
was  paid.  Then  the  engines  and  cars  and 
track  became  so  bad  that  considerable 
amounts  had  to  be  paid  for  needed  repairs. 
.•\s  a  result  the  interest  on  the  bonds  was  de- 
faulted and  the  bondholders  ordered  the  road 
abandoned.  The  State  of  Kansas  then  took 
charge  on  the  ground  that  the  road  had  received 
bonds  from  the  county  to  help  in  the  building, 
and  that  the  road  had  certain  obligations  to 
fulfill.  If  the  bondholders  would  not  operate 
the  line  the  state  would,  and  accordingly  a 
receiver  was  appointed.  The  receiver  took 
the  money  on  hand  and  made  needed  repairs. 
Then  he  traded  off  the  two  locomotives  for 
one  that  w-as  better  than  either  of  the  two. 
The  number  of  employes  was  reduced  to  one, 
this  man  serving  as  engineer,  conductor,  sta- 
tion master,  brakeman  and  everything  else. 
I'nder  orders  from  the  state  the  passenger 
rates  were  boosted  to  5  cts.  per  mile,  and  the 
freight  rates  were  raised  until  they  were 
about  si.\  times  as  high  as  other  roads  were 
allowed  to  charge.  The  railroad  was  run  on 
an  accommodating  schedule.  If  a  farmer's 
wife  had  eggs  that  she  wanted  taken  to  either 
end  of  the  line  and  traded  for  calico,  or  the 
farmer  wanted  a  plowshare  sharpened,  they 
flagged  the  train  at  the  crossroads.  exp'<iined 
what  they  wanted  done,  and  the  engineer  han- 
dled the  business,  bringing  the  goods  back  on 
the  return  trip.  For  this  service  the  road 
charged  a  small  fee.  If  a  passenger  saw  a 
flock  ot  ducks  in  a  pond  beside  the  right  of 
way  and  had  a  gun.  the  train  would  be 
stopped  while  he  took  a  few  shots  at  them. 
Despite  all  these  accommodations  and  the 
high   rates  the   road  did  not  pay.  Finally  the 
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engine  got  into  such  bad  shape  that  it  could 
not  be  repaired  and  as  the  road  had  no  money 
to  buy  a  new  engine,  the  receiver  early  in 
November  had  the  following  notice  posted 
along  the  line: 

Owing  to  the  fortune  I  have  accumulated  aa 
receiver  of  the  Kansas.  Southern  &  Gulf  Rail- 
road during  the  last  eighteen  months,  I  have 
resolved  to  resign  as  receiver  and  give  others 
desiring  to  accumulate  a  fortune  a  chance  for 
the  position.  On  account  of  the  condition  of  the 
engine  the  road  will  be  unable  to  handle  any 
freight  after  Nov.  15. 


Now  that  the  census  bu- 
Tj^„„i,„„-  „  rcau  his  issued  the  figures 
f  ropnecies  showing  the  population  of 
That  Went      the  country  at  the  last  cen- 

Wroncr  *"^'   ''  '^  interesting  to  see 

rong.  i^Q^^,   {gj.  ji^g  ^gj.|y  prophe- 

cies of  the  country's 
growth  have  differed  from  the  actual  figures. 
In  his  annual  message  of  1862,  Abraham  Lin- 
coln estimated  that  in  1900  this  countrv  would 
have  a  population  of  103,208,415.  This  esti- 
mate was  based  on  the  rate  of  increase  that 
had  been  maintained  on  an  average  from  the 
first  national  census  in  1790,  until  that  of  1860. 
Assuming  the  rate  of  increase  as  34.6  per  cent. 
President  Lincoln  figured  that  in  1910  the 
population  would  be  138,918.536,  in  1920,  186,- 
984,3.35,  and  in  19.30,  251,680,914.  An  earlier 
prophecy  on  the  growth  of  this  country  is 
given  in  a  history  of  the  United  States  pub- 
lished in  1820.  In  this  history  the  author 
takes  the  figures  for  the  census  in  1790,  .3.950,- 
000,  the  figure  for  the  census  in  1800,  5,.305,- 
666,  and  for  1810,  7,230,514,  and  estimates 
that  at  this  rate  of  increase  the  number  of 
persons  double  in  less  than  25  years.  On  this 
basis  he  obtained  the  following  results :  Pop- 
ulation in  1810,  7,2.30,514:  in  1835.  14,461008- 
in  1860,  28,922,056:  in  1885.  57,844,112-  in  lOlo' 
115.688.2-24;  in  19.35.  231,376,48;  and  in  1910' 
462.752,896.  The  author  of  this  1820  history 
then  goes  on  to  say: 

Allowing  that  in  the  United  States,  including 
Louisiana,  there  are  two  millions  of  square 
miles,  or  twelve  hundred  and  eighty  millions  of 
acres,  in  150  years  there  would  be  about  230 
persons  to  a  square  mile,  or  not  three  acres  to 
a  person.  That  the  present  territory  of  the 
Union  may  increase  in  population,  in  the  above 
proportion,  for  a  century,  is  not  at  once  to  be 
considered  improbable,  though  many  causes  may 
conspire  against  it. 


Considerable  surprise  has 
been  occasioned  by  the  fact 
To  Reform       that  the  Socialists  who  are 
lv/r;iT..o.,i,<^»    "°''^'   '"   power   at   Milwau- 
Mllwaukee.   ^ee  have  instigated  no  rad- 
ical   attempts   at   reform   in 
the    municipal     government 
of  the  city.     This  lack  of  action  on  the  part 
of  the   Socialists  has   evidently  been   but  the 
quiet  that  precedes  a  storm,  if  one  may  judge 
from  the  radical  bills   which  have  been   pre- 
pared  by   the    Socialist   rulers   of    Milwaukee 
for    presentation    to   the    Legislature.     These 
bills    include   the    following:    Complete    home 
rule   for   Milwaukee,   thus   divorcing  the   city 
and    county    from    all    legislative   interference 
by  the   state  in   internal     affairs.     Municipal 
slaughter  and  cold  storage  houses  and  a  mu- 
nicipal   ice   plant,   carrying   with   it    the   right 
to  sell  ict  to  consumers  at  cost.   Authority  to 
raise  the  bond  limit,  so  as  to  enable  the  mu- 
nicipality to  take  over  at  any  time  it  elects 
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;iiiy  or  all  public  utilities,  thu  iutcntiuu  lieiug 
to  condemn  the  street  car  and  lighting  sys- 
tems of  the  city.  Authority  to  acquire  lands 
on  which  to  erect  homes  foi'  working  men, 
to  be  sold  at  cost.  Authority  to  conduct  at 
least  four  municipal  hospitals,  in  addition  to 
the  Johnstone  Emergency  Hospital,  now  con- 
ducted by  the  city,  and  recently  placed' under 
Socialist  doctors  as  trustees.  To  make  auto- 
mobile speeding  a  prison  offense.  To  permit 
the  city  to  do  plumbing  work  for  household- 
ers at  cost.  To  allow  the  city  to  bid  on  its 
own   work,   the   object   being   to   break   up  an 


alleged    ring    of    contractors.     To    establish    a 
city  printing  plant  and  a  municipal  pawn  shop. 


Some  four  years  ago  the 

little  city   of   Watseka,   111.. 

To   Secure       let    a    contract    for   macad- 

^        ,    T5      J        amizing   two  of   its   streets. 

Uood  Koads.    ^^    ^^,1     ^^^    (],g    ^^^k 

done     that     this     summer 

when  the  matter   of  letting 

the   contract   for   macadamizing   several   other 

streets  came  up   the  citizens   were   strongly  in 

favor   of    having   the    same   contractor    do   the 


work.  Au  investigation  was  made  and  it  was 
found  that  the  contractor  had  become  inter- 
ested in  another  business  that  required  his 
time  and  capital  and  that  he  was  no  longer 
seeking  contract  work.  Even  this  did  not 
daunt  the  desire  to  have  him  do  the  work. 
Finally,  one  of  the  citizens  of  Watseka  came 
forward  with  a  proposition  offering  to  ad- 
vance all  the  cash  necessary  if  the  contractor 
would  take  the  job.  The  latter  accepted  the 
proposition,  and  according  to  a  local  paper, 
the  new  thoroughfares  are  "a  credit  to  the  city 
as  well  as  to  the  contractor." 


RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama. 

®Furtwangler  &  Smith,  301  I^'irst  National 
Bank  Bldg.,  Birmingham,  .\la.,  have  been 
awarded  tne  contract  for  the  completion  of 
2%'  miles  of  track  necessary  to  carry  the 
Birmingham  &  Edgewood  electric  car  line  to 
the  foot  of  Shade's  mountain.  Work  will  be- 
gin at  once. 

The  .\labama  Traction  Co.,  C.  G.  Aber- 
crombie,  president,  Montgomery,  Ala.,  has 
placed  orders  for  ties  and  rails,  and  will 
probably  start  work  late  this  inonth.  Track 
laying  will  likely  be  .started  early  in  January. 

The  Chattanooga  Southern  R.  R.,  C.  H. 
Fisk,  chief  engineer.  .Chattanooga,  Tenn.,  is 
said  to  be  securing  right  of  way  through 
Gadsden  for  a  branch  line  to  reach  the  plant 
of  the  Southern  Iron  &  Steel  Co. 

The  Gadsden  &  Birmingham  Ry.  Co.,  a  sub- 
sidiary company  of  the  Chattanooga  Southern 
Ry.,  has  filed  its  articles  of  incorporation.  The 
primary  object  is  to  secure  an  entrance  to 
Birmingham,  and  it  is  probable  that  a  line  will 
be  built  from  Gadsden  to  Ragland,  on  the  Sea- 
board Air  Line,  where  a  connection  will  be 
made  and  the  tracks  of  the  Seaboard  Air  Line 
used.  In  any  event,  it  is  the  intention  of  the 
company  to  give  a  through  line  from  Birming- 
ham to  Chattanooga.  A  force  of  engi- 
neers is  now  located  in  Gadsden  making  a 
survey  from  there  to  Ragland.  It  will  take 
several  weeks  to  complete  this  work.  E.  F. 
Bromeyer,  Chattanooga,  Tenn.,  General  Man- 
ager of  the  Chattanooga  Southern  R.  R.,  is 
President  of  the  Gadsden  &  Birmingham  Ry. 

Advices  rrom  York,  Ala.,  state  that  track- 
laying  crew  of  the  A.  T.  &  N.  R.  R.  is  al- 
most within  sight  of  that  town  and  it  is  ex- 
pected by  Engineer  Toxey  to  have  the  line 
completed  by  the  first  of  the  new  year. 

Arkansas 

The  Chicago.  Rock  Island  &  Pacific,  ac- 
cording to  advices  from  Little  Rock,  Ark., 
is  now  constructing  new  terminals  at  Biddle, 
a  town  situated  near  that  city.  The  improve- 
inent  when  completed  will  cost,  it  is  esti- 
mated, about  $1,000,000.  Work  on  the  new 
buildings  is  now  pushing  forward  as  rapidly 
as  possible  as  the  company  wishes  to  com- 
plete the  yards  and  buildings  by  January  1, 
1914. 

California. 

Grading  work  on  the  Santa  Rosa  &  Clear 
Lake  R.  R.  is  now  under  way,  and  beginning 
early  next  year  the  road  will  be  rushed  to 
coinplction  between  Santa  Rosa  and  Clear 
Lake.     P.  M.  Reynolds  is  chief  engineer. 

The  Havens  interests  in  the  Oakland  Trac- 
tion Co.  and  the  San  Francisco,  Oakland  & 
San  Jose  Ry.  (Key  Route)  have  been  sold  to 
Frank  M.  Smith.  It  is. probable  that  this  will 
result  in  extensive  development  work  to  both 
railroads.  The  first  work  will  ])rol)ably  be 
done  along  the  western  water  front  at  Oak- 
land, where  the  Key  Route  holdings  lie,  and 
where  the  company  has  recently  received  a 
franchise  from  the  city.  Wharves,  piers  and 
slips  of  the  most  modern  type  are  to  be  con- 
structed, and  a  deep  water  harbor  that  will 
accommodate  the  largest  vessels  is  planned 
for.  Along  with  this  the  corporation  land 
will  be   filled   in,  warehouses  constructed   and 


all  preparations  made  for  handling  the  com- 
merce which  will  follow  the  development  .of 
water  front  facilities.  The  next  point  where 
work  wilt  be  started  is  probably  the  extension 
of  the  Key  Route  electric  lines  through  the 
southern  portion  of  Alameda  county.  With 
the  Southern  Pacific  extending  one  of  its  new 
lines  to  San  Leandro  a  competing  line  will  be 
constructed  by  the  Key  Route,  now  that  it 
has  become  allied  with  the  Santa  F"e  through 
the  combination  of  interests  held  Iiy  Smith,  J. 
Q.  Brown,  Oakland,  Cal.,  is  general  manager 
and  engineer. 

Engineers  in  the  employ  of  the  Mountain 
Quarries  Co.  of  Auburn  are  making  a  survey 
for  a  railroad  from  the  quarries,  on  the  El 
Dorado  county  side  of  the  American  River, 
three  miles  from  Auburn,  to  Rocklin.  It  is 
said  that  the  Southern  Pacific  Co.  is  behind 
the  plan  to  run  the  railroad  through  this  sec- 
tion. 

F.  S.  Kershaw  of  Ashland,  Ore.,  acting  for 
a  Chicago  syndicate,  has  bought  103.000  acres 
of  timber  land  from  Dr.  E.  B.  Perrin  and 
others  in  Tehama  county  for  a  price  said  to 
be  in  the  neighborhood  of  $2,000,000.  The 
tract  is  about  30  miles  from  Redwood  and 
mills  and  factories  will  be  erected.  As  it  is 
isolated  from  the  railroad,  it  is  predicted  one 
will  be  constructed. 

The  Hanford  &  Summit  Lake  R.  R.,  now 
built  out  about  eight  miles  from  Hanford,  has 
started  preliminary  surveys  for  an  extension 
to  Fresno.  It  is  proposed  to  start  building 
from  the  Hanford  &  Summit  Lake  road  at  a 
point  near  Hardwick,  after  the  railroad  has 
been  brought  across  Kings  River  on  one 
bridge.  The  route  into  Fresno  will,  in  a  gen- 
eral way,  be  along  Elm  avenue.  Charles 
King,  Hanford,  is  president. 

The  Los  .\ngeles- Pacific  Co.,  431  South  Hill 
St.,  Los  Angeles,  Cal.,  is  reported  to  have 
awarded  a  contract  for  the  construction  of 
about  ten  miles  of  electric  railway  from  Hol- 
lywood, over  the  Cahuenga  Pass"  to  Lanker- 
shim  and  the  San  Fernando  Valley.  The  con- 
tract price  for  the  new  construction  is  said  to 
be  in  excess  of  $450,000. 

The  Pacific  Gas  &  Electric  Co.  of  San  Fran- 
cisco has  absorbed  the  Monterey  County  Gas 
&  Electric  Co.  and  will  extend  the  trolley 
road  formerly  owned  by  the  latter  compan'v 
to  Salinas.  It  is  said  that  work  wiH  begin  at 
once  on  the  Monterey  and  Salinas  line  and 
that  the  20  miles  of  roadbed  will  be  rushed  to 
completion.  The  Monterey  line  will  also  be 
reconstructed  with  double  broad  gage  track 
from  Pacific  Grove  through  MonteVey  to  Del 
Monte  and  will  be  newly  equipped  with  latest 
modern  rolling  stock. 

The  Northern  Electric  Co.,  Chico,  Cal.,  now 
operating  a  line  from  Sacramento  to  Marys- 
ville  and  Chico,  is  reported  to  have  closed  a 
deal  for  the  purchase  of  the  George  Bryte 
ranch  in  Yolo  county  just  across  the  Sacra- 
mento River  from  Sacramento.  The  price 
paid  is  stated  to  be  $1.50,000  for  1,000  acres. 
The  company  already  owns  considerable  land 
adjoining  this  farm  and  plans  extensive  de- 
velopments on  the  tract.  As  soon  as  the  new 
bridge  now  building  across  the  river  at  the 
foot  of  M  St.,  Sacramento,  is  completed  work 
on  "the  terminal  on  the  Yolo  side  will  com- 
mence.   It  is  said  that  the  owners  of  the  rail- 


way will  build  a  new  city  to  be  known  as 
West  Sacramento.  The  terminal  of  the  road 
will  be  on  the  other  side  of  the  river,  and 
shops,  switching  yards,  etc.,  will  be  laid  out 
there.  Wharves,  docks  and  warehouses  will 
be  built  along  the  river  front,  which  the  com- 
pany owns. 

The  Santa  Fe  System  plans  to  expend 
$8,000  for  interchange  tracks  with  the  Central 
California  Traction  Co.  at  Stockton,  Cal. 

The  Santa  Fe  System  will  soon  construct  a 
spur  track  at  .^ntioch,  Cal.,  to  accommodate 
the  California  Paper  &  Board  ^Nlills. 

The  Santa  Fe  System  has  [ilamied  to  line  its 
tunnel  near  Muir,  Cal,  at  an  estimated  cost  of 
$40,000. 

Progress  is  being  made  with  the  promotion 
steps  for  the  new  railroad  from  Fresno  to 
Monterey.  A  company  capitalized  at  $1,.")00,- 
000  is  being  formed  to  build  the  road.  This 
is  the  project  being  promoted  by  ,\.  Albrccht 
of  Fresno  and  E.  R.  Shaw  of  Coalinga. 

The  Southern  Pacific  Co.  has  a  party  of  40 
surveyors  and  helpers  at  work  making  a  pre- 
liminary survey  for  another  route  over  the 
Tehachapi  mountains.  The  survey  is  in  prog- 
ress between  Trevis  and  Tehachapi  and  will 
provide  for  a  line  between  40  and  .50  miles 
in  length.  It  is  said  to  be  the  company's  in- 
tention to  build  an  entirely  different  route 
from  the  famous  "loop"  now  in  operation. 
The  present  route  goes  over  Tehachapi  pass 
along  the  right  bank  of  Tehachapi  creek  while 
the  survey  now  being  made  is  along  the  left 
bank  of  the  creek.  It  is  planned .  to  reduce 
the  grade  on  the  new  route  materially.  The 
present  track  has  a  grade  of  about  2.25  ft.  to 
the  mile  while  the  maximum  grade  of  the 
survey  now  being  made  is  said  to  be  only 
1.15  ft.  The  new  route  will  necessitate  the 
building  of  new  tunnels  and  new  stations 
along  the  way. 

In  a  hearing  before  the  City  Council  of  Oak- 
land on  the  application  of  the  Southern  Pa- 
cific Co.,  for  a  50-year  franchise  for  an  elec- 
tric road  in  7th  St.,  a  statement  was  submitted 
showing  that  the  Southern  Pacific  Co.  will 
expend  $10,500,000  in  electrizing  on  a  double 
track  basis  the  entire  bOVs  miles  comprising 
the  Alameda  county  suburban  lines.  The  to- 
tal amount  of  this  investment  proposed  for 
7th  St.  is  reported  at  $723,500.  This  expendi- 
ture includes:  For  roadbed,  $466,.300 :  for  over- 
head structure,  $61,350;  for  equipment.  $116,- 
700,  and  for  the  proportionate  cost  of  power 
houses  and  substation,  $79,150. 

Advices  from  Riverside,  Cal.,  state  that 
steel  laying  on  the  extension  of  the  Crescent 
City  line  to  Bloomington  is  again  underway 
and  will  be  completed  between  Bloomington 
and  Crestmore  townsite  near  the  plant  of  the 
Riverside  Portland  Cement  Co.   shortly. 

The  first  steel  was  formally  laid  on  the 
new  Butte  &  Plumas  Railroad  at  Oroville.  Cal., 
which  will  extend  from  that  city  to  Stanwood, 
a  distance  of  .32  miles  and  eventually  to 
Plumas  County.  Cal.,  a  distance  of  51  miles 
from  Oroville.  The  road  will  pass  under  both 
the  Southern  and  Western  Pacific  grades  and 
will  follow  along  the  detour  of  Dry  Creek  to 
the  plant  of  the  Truckee  Lumber  compaiiv. 
The  Southern  Pacific  company  has  been  at 
work  for  nearly  a  month  raising  its  tracks 
about  10  ft.  for  a  distance  of  a  mile  south  of 
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its  station  liere  so  that  the  new  road  could 
cross  beneath  it.  More  than  400  men  are  at 
work  on  the  Southern  Pacific  job  and  600  on 
tlic  Butte  and  Flunias.  Four  engines,  forty- 
iwo  rialcars  and  ten  box  ears  arrived  for  the 
1).  &  P.  Co.  and  a  few  passenger  cars  will  reach 
here  within  the  next  few  weeks.  The  road 
wi!l  cost,  when  completed,  about  $475,000  and 
will  open  up  a  timber  and  apple  country.  It 
is  understood  that  when  the  big  holdings  of 
'the  Truckec  Lumber  company  in  the  hills  are 
cleared  of  timber,  that  a  subsidiary  corpora- 
tion will  be  organized  to  i)lace  the  thousands 
of  :"-res  on  the  market  for  apple  land. 

The  construction  of  a  branch  line  of  the 
Santa  Fe  System  is  under  way  to  the 
new  .Anaheim  Sugar  factory  at  Anaheim,  Cal. 

'Ilic  City  Council  of  Oakland,  Cal.,  has  un- 
der consideration  the  matter  of  granting  the 
Southern  Pacific  Ry.  Co.  a  mole  franchise. 

.'V  conference  was  recently  held  by  Com- 
mercial organization  of  Lindsay,  Cal.,  and  C. 
II.  Hollcy,  Chief  Engineer  of  the  Holley 
Railroads,  which  are  to  build  out  of  Portcr- 
villc.  within  IS  months,  in  regard  to  securing 
free  right  of  way  through  the  Lindsay  orange 
districts. 

City  Council  of  Oakland.  Cal.,  recently 
passed  an  ordinance  granting  the  Southern 
Pacific  Co.  a  fifty  year  franchise  on  the  west- 
ern water  front. 

Colorado. 

®It  is  reported  that  H.  \V.  Cowan.  Denver. 
Colo..  Chief  Engineer.  Colorado  &  Southern 
Ry.  Co..  has  awarded  the  contract  for  the  con- 
stri-tion  of  the  proposed  line  from  Wellington 
to  Cheyenne,  a  distance  of  34  miles  to  Kilpat- 
ri:k  Bros.  &  Collins.  Beatrice,  Xebr.  The  coin- 
pletion  of  this  line,  which  it  is  estimated  will 
lecuiire  an  expenditure  of  about  $1,000,000. 
wiil  furnish  a  direct  route  from  Denver  to 
the  fertile  Big  Horn  district  and  bring  it  into 
close  touch  with  Denver  markets. 

The  Laramie,  Hahns  Peak  &  Pacific  R.  R.. 
which  is  being  constructed  from  Laramie,  on 
the  main  line  of  the  Cnion  Pacific  in  Wyo- 
ming toward  Routt  county  is  pushing  grading 
work  at  a  fast  rate  and  it  is  expected  that 
contracts  for  the  completion  of  the  line  to 
Walden.  Colo.,  will  be  let  about  January  1. 
Two  grading  outfits  are  at  work  now.  One  of 
these  is  m  Fox  park  and  the  other  on  the 
Coaltnont  end  of  the  line.  The  road,  while 
independent  of  the  Union  Pacific,  will  be  a  val- 
uable feeder  for  that  system.  Boston  finan- 
ciers, who  are  interested  in  the  road,  recently 
announced  while  in  Denver  that  it  would  be 
rapidly  extended  to  Steamboat  Springs  and 
reports  have  reached  Denver  recently  that  the 
line  is  to  be  continued  west  of  Steamboat 
Springs. 

French  and  Holland  capitalists,  according  to 
reports  from  Greeley,  have  negotiations  un- 
der wav  to  purchase  the  bonds  of  the  Gree- 
ley, Denver  &  Xorthwestern  Ry.  Co.  If  this 
is' done  it  is  believed  the  railroad  will  be  built 
within  10  months.  The  bond  issue  of  the  com- 
pany is  $2,000,700.  This  road  proposes  an 
electric  line  between  Denver  and  Greeley  and 
ultimately  to  tap  the  Routt  county  coal  fields. 

The  Del  Norte  &  Pagosa  R.  R.  Co.,  ac- 
cording to  advices  from  Pueblo,  proposes  to 
build  "a  new  railroad  in  the  counties  of 
.\rchuleta,  Mineral  and  Rio  Grande.  It  will 
be  about  loO  miles  in  length  and  will  start 
from  Juanita  on  the  Denver  &  Rio  Grande  in 
Archuleta  county,  and  run  in  a  northerly  di- 
rection to  Pagosa  Springs.  From  this  point 
the  road  will  run  northwesterly  through  Min- 
eral county  to  Del  Xorte  in  Rio  Grande 
countv.  This  company  was  incorporated  the 
latter" part  of  November,  the  incorporators  be- 
ing Whitney  Newton,  James  Q.  Newton,  E. 
F.  Richardson.  S.  W.  Ryan  and  H.  N. 
Hawkins.     The  capital  stock  is  $."i0,00ii. 

Florida. 

®In  our  last  issue  it  was  stated  that  the 
contract  for  constructing  13-5  miles  of  new- 
lines  for  the  Florida  East  Coast  Ry.  had  been 
let  to  the  Kissimmee  Valley  Construction  Co. 
This  construction  coinpanv  is  located  at  Jack- 
sonville, Fla.,  and  W.  F.  Coachman  is  Presi- 
dent of   it. 


The  I'lorida  Warehouse  &  Duck  Co.,  ol 
which  I'rank  Drew,  Live  Oak,  Fla.,  is  presi- 
dent, has  purchased  a  large  tract  of  land  at 
Jacksonville,  and  reports  from  that  city  indi- 
cate that  the  land  may  be  used  for  the  erec- 
tion of  a  large  terminal  station.  Mr.  Drew  is 
also  president  of  the  Florida  Ry.  Co.,  which 
has  now  been  graded  from  Grand  Crossing  to 
within  a  short  distance  of  White  Springs  in 
Hamilton  county. 

City  council  of  Jacksonville  is  to  make  an 
efTort  to  retpiire  the  Jacksonville  Electric  Co. 
to  double  track  its  Fairfield  line,  from  Florida 
.Ave.  to  its  eastern  terminus. 

Information  from  Sanford.  FTa.,  states  that 
the  last  spike  was  driven  December  8  thus 
completing  the  construction  of  the  new  San- 
ford &  Everglades  Ry.  and  the  Sanford  Trac- 
tion Company's  lines. 

Georgia. 

®The  Glynn  Contracting  Co.,  Brunswick,  Ga., 
has  been  awarded  the  contract  for  construct- 
ing the  two-mile  line  of  the  St.  Simons  Ry. 
Co.,  the  incorporation  of  which  was  mentioned 
in  our  Dec.  7  issue.  The  line  is  to  be  built  on 
St.  Simons  Island,  which  lies  just  off  the  coast 
of  Georgia.  This  line  it  is  said  will  form  the 
nucleus  of  other  lines  to  radiate  north  and 
south  from  the  terminals,  along  the  coast  on 
either  side  of  the  island.  F.  D.  Aiken,  Bruns- 
wick, Ga.,  is  president. 

Preliminary  surveys  will  probably  be  start- 
ed early  next  year  for  the  extension  of  the 
Ocilla  Southern  R.  R.  through  the  central 
portion  of  Georgia.  If  the  extension  is  built 
it  will  give  a  direct  line  through  the  center  of 
the  state,  running  directly  jiorth  and  south 
along  the  ridgeway,  through  the  finest  agri- 
cultural portion  of  Georgia  and  shortening  by 
25  miles  the  distance  to  Macon  and  .'\tlanta 
between  several  of  the  places  along  the  line. 
The  Ocilla  Southern  R.  R.  at  present  is  17 
miles  in  length  and  connects  Ocilla  and  .\lapa- 
ha.  The  extension  will  be  approximately  100 
miles  in  length,  extending  north  and  south 
from  Ocilla  and  will  take  in  Nashville  or  Adel, 
Alapaha,  Ocilla,  Fitzgerald,  Abbeville  and 
other  towns.  It  is  proposed  eventually  to  ex- 
tend to  the  east  and  the  west  coasts.  J.  A.  J. 
Henderson,  Ocilla,  Ga.,  is  President. 

Construction  work  is  now  under  way  on  the 
proposed  line  of  the  Atlanta  &  Carolina  Elec- 
tric Ry.  Co.  The  company  projects  a  line 
having  a  total  length  of  222  miles.  Of  thfs  13 
miles  will  be  in  the  city  limits  of  Atlanta. 
From  there  the  route  passes  the  following 
cities  and  towns :  Panthersville,  Snapfingcr, 
Lithonia,  Conzers,  Walnut  Grove,  Monroe, 
Good  Hope.  High  Shoals.  Watkinsville.  Ath- 
ens. Crawford.  Lexington.  Washington  and 
Augusta.  F.  R.  Edmonds.  551  Candler  An- 
nex. Atlanta.  Ga.,  is  Superintendent  of  Con- 
struction. 

In  connection  with  the  plans  for  physical 
connection  of  the  Rome  &  Northern,  H.  M. 
Smith,  Rome.  Ga.,  Chief  Engineer,  with  the 
Chattanooga  Southern  R.,  Charles  Hicks,  Chat- 
tanooga, Tenn.,  General  Manager,  for  which 
purpose  the  Chattanooga  &  .Atlanta  Ry.,  men- 
tioned in  our  last  issue,  was  incorporated,  a 
trackage  agreement  has  been  reached  by  the 
officials  of  the  two  first  roads.  The  agree- 
ment sets  forth  that  the  Rome  &  Northern  is 
to  build  at  once  an  8-mile  extension  north 
from  Gore  to  Trion  and  the  Chattanooga 
Southern  a  ti-mile  extension  south  from  Har- 
risburg  to  Trion.  On  both  the  rails  arc  to  be 
of  85-pound  steel  and  the  grade  not  more 
than  1  per  cent.  The  Chattanooga  Southern 
further  agrees  to  relay  its  tracks  between 
Trion  and  Chattanooga  with  85-pound  rails, 
not  later  than  March  1.  1912.  and  to  allow  the 
Rome  &  Northern  terminal  facilities  at  Chatta- 
nooga. The  R.  &  N.  will  pay  a  rental  of  $30,- 
000  per  annum,  half  the  taxes,  a  wh'eelage 
proportion  of  the  cost  of  maintenance,  and  a 
percentage  of  the  increased  cost  of  terminals 
at  Chattanooga.  The  agreement  takes  effect 
immediately,  and  lasts  for  Of)  years.  The 
papers  are  signed  by  the  presidents  and  sec- 
retaries of  the  two  companies.  Surveyors  are 
now  in  the  field,  mapping  out  the  connection 
between    Gore    and    Harrisbnrg.      Later    it    is 


expected  that  a  link  between  Rome  and  some 
point  on  the  Seaboard,  probably  Rockmart, 
will  be  built,  thus  giving  a  new  trunk  line 
between  Chattanooga  and  .Atlanta. 

Idaho. 

Information  from  Bliss,  Utah,  states  that 
work  will  be  started  about  January  1  on  the 
Rupert-Bliss  branch.  Materials  have  already 
arrived  at  that  city  for  the  construction  of 
the  line.  I'he  new  town  of  Lowell  Park  will 
be  constructed  at  the  junction  of  the  branch 
with  the  Oregon  Short  Line  one  mile  east 
of  Bliss. 

It  has  been  announced  at  Meadows,  Idaho, 
that  the  extension  of  the  Pacific  &  Idaho 
Northern  Ry.  now  under  construction  will  be 
completed  to  that  place  within  a  few  weeks 
if  no  abnormal  weather  conditions  make  work 
imp6ssible.  Engineers  in  charge  of  the  work 
are  Stuart  French,  T.  J.  Holland,  A.  W. 
Bainbridge,  H.  L.  Keyes  and  Howard  Yost. 

Illinois. 

.A  corps  of  15  engineers  is  now  in  the  field 
surveying  the  route  of  the  Central  Illinois 
Traction  Co.'s  proposed  line  from  Ccntralia  to 
Springfield.  The  line  will  follow  the  Illinois 
Central  railroad  to  Sandoval,  from  where  it 
will  proceed  along  the  B.  &  O.  tracks  to 
Beaver  Creek.  Greenville.  Hillsboro  and 
Pawnee  will  be  touched  by  the  road.  Isaac 
Smith,  C.  E.,  St.  Louis,  Mo.,  is  president  and 
J.  W.  Gullett,  Springfield,  111.,  is  secretary  of 
the  Central  Illinois  Traction  Co. 

The  city  council  of  Pckin  and  the  coiinty 
supervisors  have'  granted  a  franchise  to  the 
Pekin- Petersburg  Intcrurban  Ry.  Co.  for 
lines  in  Pekin.  The  company  proposes  to 
have  certain  lines  in  the  city  in  operation 
within  a  period  of  seven  months  from  the 
date  of  the  granting  of  the  franchise:  an- 
other line  within  twelve  months,  and  all  three 
lines  within  two  years.  John  K.  Mellick, 
Springfield,  III,  is  chief  engineer. 

The  directors  of  the  Waukegan,  Rockford  & 
Elgin  Traction  Co..  Waukegan.  have  decided 
to  continue  grading  work  throughout  the  win- 
ter and  voted  to  have  the  steam  shovel  keep 
right  on  all  winter  without  interruption.  The 
directors  also  voted  to  instruct  the  engineers  to 
proceed  at  once  with  laying  a  route  to  Fox 
Lake  from  Wauconda  in  order  to  have  every- 
thing ready  in  the  spring  to  let  the  contract 
for  the  work  of  building  the  line  between 
those  tw'o  points. 

The  Northwestern  Engineering  &  Construc- 
tion Co.,  W.  E.  Elliott,  general  manager,  Mil- 
waukee, Wis.,' which,  as  previously  noted  in 
these  columns,  has  the  contract  for  construct- 
ing the  line  of  the  Moline-Sterling  Traction 
Co.,  will  probably  start  some  of  the  construc- 
tion work  this  winter.  This  road  is  to  be  110 
miles  in  length,  including  a  branch  from 
Sterling  to  Princeton  and  a  stub  line  to  Mor- 
rison. The  cost  is  estimated  at  $23,000  per 
mile. 

The  city  of  Bloomington  has  negotiations 
under  way  with  the  Big  Four  and  Lake  Eric 
railroads  looking  to  the  construction  of  a 
subway  at  Front  and  .Allin  Sts. 

The  Calumet  &  South  Chicago  Ry.  Co., 
Chicago,  has  certified  to  the  Illinois  secretary' 
of  state  to  an  increase  in  capital  stock  from 
$7,000,000  to  $10,000,000, 

Congressman  William  McKinley  of  Cham- 
paign, President  of  the  Illinois  Traction  Sys- 
tem, in  connection  with  George  G.  Duncan 
of  Portland,  Me.,  and  T.  B.  .McCauley  of 
Montreal,  Que.,  are  reported  to  have  bought 
the  street  railway  system  of  Bridgetown,  Bar- 
bados Island.  It  is  planned  to  turn  the  pres- 
ent antiquated  mule  car  line  into  an  electric 
.system.  Bridgetown  is  a  city  of  25,000  in- 
habitants. 

The  Galesburg  &  Great  Eastern  R.  R.,  Wil- 
lis Smith.  President,  Majestic  BIdg.,  Chicago. 
111.,  now  operating  ten  miles  of  standard  gage 
line,  is  said  to  be  considering  a  plan  for  elec- 
trifying its  system  and  extending  its  tracks 
from  Wataga  to  Galva. 

Indiana. 

The  commissioners  of  Clinton  County  have 
granted  the  Logansport.   Frankfort  &   South- 
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t-rn  Traction  Co.  a  franchise  to  build,  operate 
and  maintain  a  traction  line  in  Clinton  Coun- 
ty, work  to  begin  on  the  road  by  Jan.  1.  1912, 
and  to  be  completed  and  cars  to  be  running 
by  Jan.  1,  1914.  The  same  company  has  a 
franchise  in  Cass  County  and  will  ask  for 
one  in  Carroll  County.  The  line  from  Frank- 
fort will  run  northeast,  passing  through  Mid- 
dlefork,  Burlington,  Deer  Creek,  Camden  and 
on  to  Logansport.  Toledo  capitalists  are  be- 
hind the  enterprise  and  they  are  said  to  be 
ready  to  begin  work  as  soon  as  the  weather 
will  permit. 

It  is  now  believed  that  the  Southern  Michi- 
gan Ry.  Co.,  South  Bend,  Ind.,  will  ne.xt  year 
begin  an  extension  of  its  electric  railway  from 
Niles,  Mich.,  thus  giving  trolley  connection 
between  South  Bend  and  Buchanan.  Mich.  It 
is  understood  that  work  will  be  started  in  the 
spring.  The  new  line  will  require  the  con- 
struction of  a  large  bridge  over  the  St.  Jo- 
seph River. 

.•\n  appropriation  has  been  made  for  building 
a  .50,000  gallon  water  tank  at  Seymour,  Ind., 
for  the  Baltimore  &  Ohio  Southwestern  Ry. 

All  of  the  grade  for  the  3'2  miles  of  road 
of  the  Evansville,  Mount  Carmel  &  Nortliern 
has  been  completed,  but  the  steel  will  not  be 
laid  until  the  bridge  across  the  Wabash  River 
at  Mount  Carmel,  111.,  has  been  finished.  Five 
piers  for  this  bridge  have  been  finished  and 
the  remaining  four  piers  are  now  in  various 
stages  of  completion.  Some  of  the  false  work 
for  the  construction  of  the  steel  bridge  is  now 
being  placed  in  position,  but  it  is  likely  the 
bridge  will  not  be  finished  before  spring.  It 
is  likely,  however,  that  the  piers  may  be  com- 
pleted by  Jan.  15.  "When  the  bridge  at  Mount 
Carmel  is  finished  the  laying  of  steel  will  be- 
gin, and  it  is  thought  that  trains  may  lie  run- 
ning over  the  line  by  the  first  of  May.  When 
the  bridge  is  finished  the  steel  for  the  tracks 
from  Mount  Carmel,  111.,  to  Evansville,  Ind.. 
will  be  shipped  over  the  Cairo  division  of  the 
Big  Four  to  the  western  terminus  of  the 
Evansville.  Mount  Carmel  &  Northern. 

Some  progress  has  been  made  toward  se- 
curing the  traction  line  to  connect  Harrison, 
O.,  with  Union  City  or  Portland  by  way  of 
Richmond,  Ind.  A  committee  has  been  ap- 
pointed to  take  general  management  of  the 
promotion,  and  also  a  committee  to  go  over 
the  proposed  route  and  collect  such  data  as 
will  be  needed  to  pass  upon  the  feasibility  of 
such  a  project.  The  Commercial  Club  of 
Richmond,  .  Ind.,  Chas.  W.  Jordan,  secretary, 
is  interested  in  the  project. 

Stein  &  Lamb,  grading  contractors,  Gary, 
Ind.,  have  completed  their  work  at  Gary  for 
the  U.  S.  Steel  Corporation  and  are  now  open 
for  other  work.  Stein  &  Lamb  have  moved 
over  4.000,000  cu.  yds.  at  Gary  for  the  U.  S. 
Steel  Corporation  since  they  began  work  there 
in  May,  190G. 

Iowa. 

Negotiations  for  the  sale  of  the  Crooked 
Creek  R.  R.  have  been  completed  and  the  legal 
transfer  will  take  place  early  next  month.  It 
is  now  said  that  the  railroad  has  been  bought 
by  Boston  parties  and  that  the  road  will  be 
extended  on  to  Hampton  to  a  connection  with 
the  road  being  built  to  that  place  from 
Charles  City.  The  company  has  an  old  survey 
and  right  of  way,  the  time  limit  on  which  ex- 
pires in  1912.  W.  H.  Whiteford,  Lehigh,  la. 
is  general  manager  Crooked  Creek  R.  R. 

The  route  of  the  proposed  Iowa  City-Ottuni- 
wa  interurban  line  may  be  changed  so  th;it  it 
will  not  pass  through  Keota  and  Wellnian.  If 
changed  the  route  will  pass  through  Kinross, 
South  English.  Sigourney,  Hedrick,  Russell, 
Highland,  Rutlcdge  and  the  Amish  settlements, 
instead  of  the  country  adjacent  to  Keota  and 
Wellman.  Frank  Tanner,  Iowa  City.,  la.,  is 
the  promoter. 

The  Iowa  City  Electric  Ry.  Co.  has  com- 
pleted lYz  miles  of  its  city  lines  at  Iowa  City 
and  in  the  spring  of  1911  w-ill  build  2^  miles 
of  additional  line.  The  capital  for  construction 
has  been  secured  and  the  work  will  be  done  by 
the  company.  The  material  contracts  for  the 
new  work  have  not  been  let  as  yet.  J.  O. 
Schulz,  Iowa  City,  is  President. 

Shantv   house    talk    at    Carroll.    la.,    credits 


the  Chicago  Great  Western  R.  R.  with  a  plan 
for  building  a  line  between  Sioux  City  and 
Carroll  to  connect  at  the  latter  place  with  the 
Fort  Dodge  and  Omaha  Line. 

It  has  been  announced  by  officials  of  the 
Charles  City  &  Western  Ry.,  according  to  re- 
ports from  Nora  Springs,  la.,  that  three  plans 
are  under  consideration  for  the  extension  of 
the  system.  One  of  these  proposes  to  e.xtend 
the  road  to  the  northeast  to  connect  with  the 
Great  Western  either  at  Elma  or  Alta  Vista. 
The  other  is  to  extend  the  line  in  a  south- 
westerly direction  from  Marble  Rock,  its 
present  terminal,  to  connect  with  the  North- 
western probably  at  Dumont.  A  third  plan 
proposes  to  extend  the  line  to  Hampton  to 
connect  there  with  the  Great  Western,  Iowa 
Central  and  St.  Paul  &  Des  Moines.  The  lat- 
ter project  is  remote,  according  to  the  man- 
agement. The  proposals  will  be  laid  before 
the  stockholders,  who  are  called  to  meet  ,at 
Charles  City  in  January,  when  one  of  the 
plans  will  be  adopted. 

It  is  reported  that  surveys  and  blue  prints 
have  been  finished  by  the  Rock  Island  R.  R. 
surveyors  in  Wayne  County  and  the  camp  has 
been  moved  to  Chariton.  The  crew,  which 
consists  of  18  men  under  W.  C.  Beach,  is 
working  toward  Des  Moines. 

Information  received  from  Atlantic,  la.. 
states  that  the  advent  of  cold  weather  has  not 
served  to  stop  the  w'ork  of  laying  track  on  the 
Atlantic  Northern  &  Southern  south  extension 
and  that  work  is  progressing  at  a  good  rate. 
The  crews  are  out  about  five  miles  at  that  end 
of  the  line  and  will  commence  from  the  Vil- 
lisca  end  at  once. 

Kansas. 

Several  of  the  Mexican  laborers  employed 
on  the  construction  work  on  the  Santa  Fe  in 
Kansas  joined  the  revolutionary  forces  in 
Mexico  during  the  recent  unpleasantness. 
Most  of  these  men  have  now  returned  to  work. 
One  man  joined  a  party  of  30  revolutionists  in 
Chihuahua.  On  the  second  day  of  his  enlist- 
ment he  encountered  a  troop  of  Mexican  reg- 
ulars. He  at  once  retreated  in  good  order  to- 
ward the  United  States,  and  did  not  Stop  until 
he  had  reached  a  Santa  Fe  work  train  in  Kan- 
sas, where  he  exchanged  his  lieutenant's  uni- 
form for  overalls  and  a  shovel. 

Profiles  and  estimates  have  been  finished 
for  87  miles  of  the  line  of  the  Southwestern 
Kansas  &  Colorado  Ry.  and  right  of  way  is 
now  being  secured.  Contracts  for  construc- 
tion work  have  not  been  let  as  yet.  J.  H. 
Titus,  Arkansas  City,  Kan.,  of  the  Titus  Co., 
consulting  and  constructing  engineers,  is  chief 
engineer. 

.\bout  40  miles  of  roadbed  have  been  graded 
for  the  Wichita,  Kinsley,  Scott  City  &  Denver 
.\ir  Line  R.  R.  and  over  100  teams  are  now  at 
work  on  the  grade  between  Turon  and  Kins- 
ley. The  contract  has  been  let  for  the  grad- 
ing of  another  ten  miles.  There  are  but  20 
miles  yet  ungraded  between  Kinsley  and 
Turon.  It  is  expected  this  will  be  completed 
during  the  winter  and  in  the  spring  the  grad- 
ing force  will  be  headed  for  Wichita  from 
luron.  The  Wichita,  Kinsley,  Scott  City  & 
Denver  .\ir  Line  Ry.  Construction  Co.,  M.  C. 
I'ubbs,  President,  Kinsley,  Kan.,  is  construct- 
ing the  road. 

The  annual  meeting  of  the  stockholders  and 
directors  of  the  Dakota,  Kansas  &  Gulf  R.  R. 
was  recently  held  at  Beloit,  Kan.  The  com- 
pany is  organized  to  build  from  Beloit,  Kan., 
to  Kearney,  about  110  miles.  The  survey  has 
been  completed  and  everything  is  now  ready 
to  let  a  construction  contract,  and  it  is  ex- 
pected now  that  such  a  contract  will  be  let 
soon.  In  any  case  the  probabilities  are  strong 
that  active  construction  work  will  start  early 
next  spring.  The  Kearney,  Nebr.,  directors  of 
the  company  are  Mayor  J.  W.  Patterson  and 
W.  H.  Roe  and  W.  L.  Hand. 

A  project  is  under  consideration  involving 
the  construction  of  a  railroad  from  Hutchin- 
son. Kan.,  to  Patterson,  where  a  connection 
will  be  effected  with  the  St.  Louis  &  San 
Francisco  Ry.  Samuel  Adamson,  Hutchinson. 
Kan.,  is  interested  in  the  proposition. 


Kentucky. 

Preliminary  surveys  have  been  started  by 
Mr.  Wiswell,  a  New  York  engineer,  for  the 
proposed  interurban  railway  from  Murray, 
Ky.,  to  the  Tennessee  River. 

The  Louisville  &  Nashville  R.  R.,  W.  H. 
Courtenay,  Chief  Engineer,  Louisville,  Ky., 
has  submitted  to  the  Board  of  Public  Works 
of  Louisville,  Ky.,  plans  and  specifications  for 
the  enlargement  of  its  water  front  freight 
terminals,  by  the  installation  of  ten  additional 
tracks  from  2d  St.  to  Preston  St.  The  esti- 
mated cost  of  the  improvements  is  $7.5.000. 

Louisiana. 

At  a  recent  meeting  of  the  stockholders  of 
the  New  Orleans,  Mobile  &  Chicago  R.  R.  the 
proposition  of  extending  the  road  to  New 
Orleans  was  considered.  It  is  said  that  if  New 
Orleans  subscribes  $1,000,000  work  on  the  ex- 
tension will  be  started  at  once. 

It  is  reported  that  a  deal  is  on  between  the 
city  of  Alexandria  and  the  Alexandria  Elec- 
tric Street  Railway  Company  whereby  the 
street  car  line  may  be  bought  and  operated  by 
the  city.  The  project  has  been  under  consid- 
eration for  several  months,  but  the  price  could 
not  be  agreed  upon,  but  now  that  this  matter 
seems  to  have  been  agreed  upon,  a  deal  may 
soon  be  closed.  It  will  of  course  have  to  be 
approved   by   the   vote   of   the  citizens. 

It  is  believed  that  construction  work  will  be 
commenced  early  ne.xt  year  on  the  Alexandria 
&  Western  R.  R.,  which  projects  a  line  from 
Alexandria  to  Leesville.  La.  G.  F.  Cotter, 
.Alexandria,  La.,   is   President. 

Maryland. 

The  Wicomico  Electric  &  Power  Co.  of 
Salisbury,  Md.,  has  applied  to  the  State  Pub- 
lic Service  Commission  for  approval  of  its 
plans  for  constructing  an  electric  railway  from 
Salisbury  to  Nanticoke  Point,  a  distance  of 
about  30  miles.  The -charter  for  the  road  was 
passed  by  the  legislature  of  1908.  The  pro- 
posed route  of  the  road  traverses  a  fertile  and 
well  populated  section  of  Wicomico  County. 
It  is  estimated  that  the  road  can  be  built  and 
equipped  for  about  $7.50,000.  It  is  stated  that 
road  will  be  built  by  a  Philadelphia  con- 
tractor, who  will  accept  the  bonds  in  pay- 
ment. Ex-Senator  M.  V.  Brewington,  Salis- 
bury, Md.,  is  interested. 

Work  is  in  progress  electrifying  the  Thur- 
mont  division  of  the  Frederick  Railroad  Co. 
and  will  be  completed  about  February.  When 
it  is  finished  a  street  car  service  will  be  main- 
tained from  Montevue  Hospital  at  Frederick, 
Md.,  to  Schleysville. 

Massachusetts. 

The  Boston  &  Maine  R.  R.  has  secured  op- 
tions on  nearly  all  the  property  that  it  needs 
for  its  contemplated  improvements  in  Lynn. 
It  is  estimated  that  the  road  can  be  built  and 
property  in  that  city,  office  and  factory  build- 
ings, will  have  to  be  razed  to  make  way  for 
the  tracks.  The  plan  is  to  four-track  that 
road  from  West  Lynn  to  the  point  where  the 
Gloucester  branch  leaves  the  main  line.  It  is 
probable  that  the  two  raised  tracks  through 
Lynn  will  be  ready  for  the  next  summer 
schedule.  Work  will  begin  within  a  short 
while  on  the  clearing  of  the  right  of  way  so 
that  the  occupants  of  some  buildings  will  have 
to  move  out  in  two  months  and  all  will  have 
to  be  out  within  three  months. 

The  Berkshire  Street  Ry.  Co..  Pittsfield, 
Mass.,  has  petitioned  the  legislature  to  enact 
such  legislation  as  shall  permit  the  company 
to  build  or  purchase  a  line  of  railway  in  the 
state  of  Connecticut  to  connect  with  the  com- 
pany's proposed  line  to  the  Connecticut  state 
line  and  from  there  to  extend  into  the  state 
of  Connecticut  to  some  convenient  terminus 
in  the  town  of  Canaan. 

The  Boston  &  Eastern  Electric  Ry.  Co.  has 
filed  a  petition  with  the  House  of  Representa- 
tives asking  that  the  next  Legislature  author- 
ize the  construction  of  the  road,  the  petition 
requesting  that  the  Legislature  enact  such  a 
law  as  will  insure  the  issuing  of  the  certificate 
of  exigency  to  the  company  by  the  Railroad 
Commissioners.  John  H.  Bick'ford.  110  State 
St.,  Boston,  Mass.,  is  Chief  Engineer. 
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Michigan. 

The  city  of  Pontiac,  Mich.,  has  asked  that 
the  state  railroad  commission  hold  a  meeting 
with  representatives  of  the  Grand  Trunk  and 
Detroit  United  Ry.  to  determine  if  a  separa- 
tion of  the  grades  is  necessary  at  the  crossing 
of  the  Grand  Trunk  and  D.  U.  R,  R.  tracks 
on  South  Saginaw  St.,  Pontiac. 

Minnesota. 

J.  A.  Johnson  &  Son,  Chishohn,  Minn.,  have 
finished  their  20-mi!c  contract  on  the  Swan 
River  Log  Co.  line  from  Chisholm  to  Stur- 
geon Lake,  Minn. 

Stakes  are  being  set  for  the  proposed  elec- 
tric railway  from  .Mbert  Lea  to  Worthington 
and  it  is  said  that  the  promoters  plan  to  have 
the  line  in  operation  by  next  fall.  This  road 
will  start  at  .Albert  Lea.  .going  through 
Bricclyn  and  then  to  either  Elmore  or  Blue 
Earth,  then  to  Pilot  Grove,  East  Chain,  Hans- 
burg,  Ceylon,  Dunnell,  Petersburg,  Loon  Lake 
and  within  one  mile  of  the  north  end  of 
Spirit  Lake,  Soo  Valley,  Spafford  and  Worth- 
ington. H.  W.  Knight,  Chicago,  111.,  is  the 
promoter. 

The  proposed  electric  railway  to  connect 
Chisholm,  Hibbing,  Virginia,  Eveleth  and  Gil- 
bert is  reported  to  have  been  financed  and  it 
is  said  that  if  the  towns  of  the  range  grant 
franchises  within  a  reasonable  period  the  line 
will  be  constructed  and  ready  for  operation  by 
next  fall.  Several  thousand  dollars  are  said 
to  have  been  expended  in  surveying  and  other 
work.  Washburn,  Baily  &  Mitchell  of  Du- 
luth  are  reported  to  be  interested  in  this 
project. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  is  said  to  be  planning  to  build  a  line 
into  Crookston.  It  is  known  that  surveys  have 
been  underway  from  Plummer  southwest, 
passing  through  Red  Lake  Falls  and  Gentilly, 
and  it  is  believed  that  these  are  being  made 
for  the  line  into  Crookston.  Options  on  large 
tracts  of  land  along  the  route  between  Plum- 
mer and  Crookston  are  said  to  have  been  se- 
cured and  a  40-acre  tract  in  the  latter  city  is 
reported  to  have  been  obtained  for  terminals. 

Directors  of  the  Moorhead.  Leach  Lake  & 
Duluth  R.  R.,  whose  proposed  line  runs  from 
Moorhead  through  the  White  Earth  Indian 
Reservation,  through  Leach  Lake  and  to  Du' 
luth,  Minn.,  are  making  efforts  to  interest 
eastern  capitalists  in  the  project  and  thus  ef- 
fect an  air  line  from  the  crossing  to  the  head 
of  the  lakes.  The  company,  which  was  incor- 
porated about  15  years  ago,  is  capitalized  at 
$5,000,000  and  has  a  clear  title  to  the  right 
of  way  through  the  White  Earth  Indian  Res- 
ervation. W.  J.  Bodkin,  Fargo,  \.  Dak.,  is 
President  of  the  company. 

Duluth  and  the  Ranges. 

BY   PETER   E.    ME.\GHER. 

Richard  Evans,  who  is  working  three  steam 
shovels  on  the  Canadian  Northern  Railroad 
near  Duluth,  came  in  to  see  us  last  week  and 
reported  his  work  in  verv  good  condition. 

C.  J.  A.  Morris  of  St.  Paul  was  a  caller  in 
the  city  and  said  there  was  nothing  new  with 
him  at  the  present  time. 

A.  J.  Perrin  of  Carl  Hall  &  Co.  was  a  caller 
and  said  they  had  their  boarding -cars  in  on 
their  work  on  the  Great  Northern  Railroad, 
and  would  rush  same  as  fast  as  possible. 

C.  A.  Russell  of  the  Vulcan  Steam  Shovel 
Co.  spent  two  or  three  days  with  us  here  re- 
cently. He  reported  steam  shovel  business 
very  good  with  his  firm  at  the  present  time. 

P.  C.  Pastoret  and  W.  L.  Lawrence  of  the 
Pastoret-Lawrence  Co.,  general  contractors, 
were  callers  last  week,  and  reported  they  had 
finished  up  all  of  their  work  for  this  year  and 
do  not  expect  to  start  anything  new  until  early 
next  spring.  They  had  a  very  successful  sea- 
son. 

Tom  Walsh  of  the  Johnson-Carey  Co.. 
which  has  a  large  contract  on  the  Canadian 
Northern  near  Duluth,  was  in  to  see  us  last 
week.  He  said  that  everything  was  progress- 
ing very  nicely  with  them. 

G.  A.  Jones  and  F.  R.  Jones  of  Jones 
ilroad   contractors,   Cleveland.  O., 


have  a  great  deal  of  work  under  way  in  va- 
rious parts  of  the  country  and  arc  very  busily 
engaged  on  the  same.  They  have  just  com- 
pleted their  contract  of  stripping  the  Crosby 
mine  at  Nashwauk,  Minn.,  and  are  up  here 
for  the  purpose  of  closing  down  the  work. 

F.  E.  Maurice,  equipment  man  from  Winni- 
peg, spent  a  couple  of  days  with  us  here  re- 
cently. He  reported  that  prospects  for  busi- 
ness in  his  line  were  very  good. 

A.  E.  Hitchcock  of  the  MacArthur  Broth- 
ers Co.,  contractors  of  Chicago,  III.,  was  in 
the  city  for  a  day  or  two  this  week. 

The  labor  situation  in  Duluth  at  the  present 
time  has  changed  somewhat  from  my  pre- 
vious letter.  .-K  great  many  of  the  iron  mints 
have  closed  down  in  this  territory  and  that 
has  thrown  quite  a  few  men  out  of  employ- 
ment. However,  they  are  all  finding  work  in 
the  woods,  on  railroad  construction  and  on 
other  different  lines.  There  are  just  about 
men  enough  here  to  make  the  employers 
happy.  Wages  have  been  reduced  about  10 
per  cent.  That  is  not  out  of  the  ordinary,  as 
it  is  always  done  at  this  season  of  the  year. 

Missouri. 

Engineering  crew  of  the  St.  Louis  Iron 
Mountain  &  Southern  R.  R.,  working  in  the 
vicinity  of  Crane,  Mo.,  has  given  rise  to  a 
report  that  the  company  has  under  considera- 
tion the  construction  of  a  branch  line  from 
Van  Buren,  Ark.,  over  the  Boston  Mountains 
to  Crane,  connecting  with  the  White  River 
Line.  E.  F.  Mitchell,  St.  Louis.  Mo.,  is  En- 
gineer of  Construction,  St.  Louis,  Iron  Moun- 
tain &  Southern  Ry. 

New  Jersey. 

The  Milivillc,  Tuckahoe  &  Ocean  City  Ry. 
Co..  mentioned  in  our  Dec.  7  issue,  has  se- 
cured practically  all  right  of  way  for  its  pro- 
jected electric  line.  The  proposed  route  of 
the  road  begins  either  at  34th  St..  Ocean  City, 
or  at  or  very  close  to  20th  St.  If  at  34th  St., 
it  will  follow  the  turnpike  to  the  close  vi- 
cinity of  Beesleys  Point  or  to  the  point  it- 
self. If  at  20th  St.,  trestles  will  carry  the 
track  to  Beesley's  or  close  vicinity.  From 
Beesley's  the  track  w-ill  follow  a  line  close  to 
the  river  or  the  Tuckahoe  state  road  to 
Tuckahoe,  thence  through  Marshallville  to 
Head-of-River,  thence  by  the  county  road  to 
Millville,  the  entire  distance  being  about  30 
miles.  The  road  will  be  single  track,  with  a 
heavy  rail,  and  the  rolling  stock  will  be  the 
Beach  car  equipped  with  the  Edison  storage 
battery.  W.  Scott  Hands,  Ocean  City,  N.  J.^ 
is  president. 

The  road  committee  of  the  Board  of  Coun- 
ty Freeholders.  Newark,  has  been  considering 
the  question  of  the  abolition  of  the  Bloom- 
lield  Axe.  grade  crossing  of  the  Lackawanna 
R.  R.  at  Montclair.  The  railroad  has  made  a 
I)roposition  that  it  will  bear  one-half  of  the 
cost  of  the  construction  charges  and  one-half 
of  the  outlay  necessary  for  property  damages 
if  the  town  of  Montclair  and  the  Public  Serv- 
ice Railway  Co.  will  share  the  balance  of  the 
cost.  The  railroad  wants  the  town  to  accept 
these  terms,  with  the  understanding  that  it 
assent  to  the  abolition  of  all  other  grade  cross- 
ings in  the  place  on  a  similar  basis. 

New  York. 

The  Schenectady  Ry.  Co..  Schenectady,  has 
had  an  engineer  go  over  a  route  for  the  con- 
struction of  a  trolley  line  from  Rexford  Flats 
to  Watcrford. 

The  Ontario  Ry.  Co.,  S.  M.  Conant,  presi- 
dent, has  applied  to  the  Town  Board  of  Wil- 
son for  a  franchise  to  build  and  operate  a 
trolley  line  iVi  miles  in  length  connecting 
Wilson  station,  village  and  harbor,  the  line  to, 
be  built  in  the  public  highway. 

A  company  is  to  be  formed  to  build  a'-  elec- 
tric railway  from  Dunkirk  to  Jaraestown. 
Preliminary  surveys  for  the  line  arc  now  under 
way.  The  proposed  route  is  through  Frcdonia, 
Laona,  Lily  Dale.  Cassadaga,  Moons,  Sinclair- 
ville,  Gerry  and  Ross  Mills,  .^mong  those  in- 
terested in  the  plan  are  A.  N.  Broadhead  of 
Jamestown,  president  of  the  Jamestown  Rail- 
way Co.  and  the  Chautauqua  Traction  Co. : 
John  Wurtcnburg  of  Cassadaga,  Thomas  Fitz- 


Brothers,   rai 

were   callers    at    this   office   this   week.     They 
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gerald,  A.  R.  Maytum,  Kirby  Hayward  and 
William  Sterns  of  Fredonia  and  Mayor  Harry 
Janus  and  Thomas  Cummings  of  Dunkirk. 

Ihc  Syracuse  Rapid  Transit  Ry.  Co..  Grid- 
ley  Block,  Syracuse,  will  double  track  its  line 
from  Bridge  St.  to  the  westerly  terminus  in 
Siilvav  within  a  vear  and  a  half.  The  exten- 
-ion  will  cost  about  $86,000. 

(he  Public  Service  Commission  has  issued 
.1  certificate  of  public  necessity  and  conve- 
nience to  the  Interborough  Co.,  New  York 
City,  authorizing  the  construction  of  third 
tracks  to  the  Second,  Third  and  Ninth  .'\vc. 
elevated  roads.  Plans  are  also  to  be  approved 
for  the  extension  of  Ninth  .\ve.  road  through 
Jerome  .^ve.  to  Woodlawn  and  Third  Ave. 
line  to  White   Plains. 

North   Carolina. 

The  Isothermal  Traction  Co.  has  applied  to 
the  City  Council  of  Asheville,  N.  C.,  for  a 
franchise  through  that  city.  Under  the  terms 
of  the  <lesircd  franchise  actual  work  of  con- 
struction is  to  be  started  within  IS  months 
and  completed  from  Gastonia  to  .Asheville 
and  the  road  in  operation  within  a  period  of 
three  years. 

Construction  work  may  be  started  soon  on 
the  street  car  system  in  Charlotte,  franchise 
for  which  was  granted  to  Paul  Chatham. 

Ohio. 

The  Erie  R.  R.  is  to  submit  plans  in  the 
near  future  to  the  city  council  of  Youngs- 
town  for  grade  elimination  on  the  main  hne 
of  the  Erie  between  Himrod  .\ve.  and  West- 
lakers  crossing.  The  total  cost  will  be  about 
$2,100,000,  of  which  the  city's  share  will  be 
about  $600,000. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  is  reported  to  have  plans  under 
consideration  for  building  a  belt  line  across^ 
Clark  County  south  of  Springfield  to  handle 
through  freight.  It  is  said  that  surveys  have 
been  made  an<l  that  according  to  these  the 
belt  line  is  to  be  started  at  Medway  and  will 
circle  around  south  of  Springfield  and  across 
the  D.,  T.  &  I.  tracks  to  Cold  Springs,  where 
it  will  connect  with  tlie  Cincinnati  division 
It  is  further  said  that  the  matter  of  con- 
structing the  line  is  in  the  hands  of  the  New 
York  Central  officials  for  a  final  decision.  An 
expenditure  of  over  $2,000,000  would  be  neces- 
sary for  the  construction  of  the  line. 

The  Baltimore  &  Ohio  R.  R.  has  been  pur- 
chasing land  for  an  additional  track  between 
Holloway  and  Flushing,  a  distance  of  five 
miles. 

Preliminary  arrangements  are  reported  well 
along  for  the  construction  of  the  Lake  Erie,& 
Youngstown  R.  R.  from  Conneaut  to  Youngs- 
town,  and  it  is  said  that  actual  construction 
work  will  be  started  soon.  Surveys  have  been 
made  and  some  grading  accomplished.  The 
road  will  taj)  a  district  which  would  produce 
considerable  traffic,  both  passenger  and 
freight,  and  could  connect  Youngstown  with  a 
territory  which  has  heretofore  been  inac- 
cessible to  that  city.  The  line,  when  it  is 
completed,  will  join  directly  with  the  Youngs- 
town &•  Southern  if  the  terminals  arc  con- 
nected up  on  Front  St.,  Youngstown,  and 
form  a  lake  to  river  line.  John  H.  Ruhlman, 
Youngstown,  O..  is  president. 

The  Department  of  Track  Elevation  and 
Subways  of  the  city  of  Cincinnat;  is  consider- 
ing plans  for  eliminating  the  grade  crossing 
at  Mitchell  .Ave.  and  the  B.  &  O.  R.  R.  There 
is  now  a  dip  in  the  B.  &  O.  tracks  from  about 
Dodsworth  to  Clifton  .Ave.,  and  the  plan  is  to 
begin  the  elevation  of  the  tracks  at  Dods- 
worth .Ave.  This  would  make  an  overhead 
crossing  at  Mitchell  .Ave.  The  whole  scheme 
would  cost  about  $1,000,000,  as  it  would  mean 
the  elevation  of  about  two  miles  of  track. 

The  city  council  of  Lebanon  has  extended 
the  franchise  of  the  Lebanon  &  Xenia  Trac- 
tion Co.  for  two  more  years,  and  reports 
state  that  this  makes  it  probable  that  actual 
construction  work  will  be  started  soon. 

A  considerable  part  of  the  right  of  way  has 
been  secured  for  the  proposed  .3-f-mile  inter- 
urban  line  between  Beaver  Falls,  Pa.,  and  Co- 
lumbia or  Leetonia,  O..  and  it  is  announced 
that   construction   work  will   be  started   early 
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next  year.  The  new  road  will  connect  with 
the  Reaver  Valley  traction  lines,  Youngstown 
&  Ohio  and  Youngstown  &  Southern  Rys.  L. 
AI.  Keyes.  East  Palestine,  O.,  is  promoter. 

It  now  looks  as  though  definite  steps  wmild 
be  taken  shortly  for  the  proposed  belt  line  for 
Columbus,  O.  The  Columbus  Connecting  R. 
R.  Co.  was  incorporated  last  week  to  build  and 
equip  tlie  steam  railroad  which  will  result  in 
detouring  all  through  freight  trains  around  the 
city.  Plans  for  the  road  have  been  made  by 
Engineer  Stanley  D.  Pugh,  New  Hayden  Bldg., 
Columbus,  O.,  one  of  the  incorporators.  The 
road,  as  planned,  will  encircle  the  city  with  a 
double-tracked  line  3'i  miles  long,  which  at  no 
])oint  will  come  nearer  than  six  miles  to  the 
Statehouse.  At  some  points  it  will  be  as  far 
as  nine  miles  from  the  Capitol.  If  more  than 
two  tracks  are  needed  they  will  be  built.  It 
will  be  equipped  with  lo  locomotives  and  100 
cars,  and  its  cost  will  be  $G.O()0,(lOO. 

'ihe  Western  Ohio  Ry.  Co.,  Limn.  O,,  oper- 
ating traction  lines  between  Piqua  and  Find- 
lay  and  Lima  and  Celina,  has  decided  to  enter 
the  connncrcial  field  for  the  sale  of  heat,  light 
and  power  to  nuniicipalities  along  its  right  of 
way.  The  company  has  taken  a  franchise  for 
street  and  domestic  lights  in  Rawson,  Lock- 
ington  and  Beaverdam,  and  has  made  a  bid 
to  light  Sidney.  Franchises  will  be  asked  in 
Sidney,  Anna,  Botkins,  Wapakoneta,  Criders- 
ville,  Bluffton  and  Celina. 

Plans  have  been  subniitted  to  the  Board  of 
Directors  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Ry.  calling  for  appropria- 
tions for  new  construction  work  on  the  sys- 
tem for  the  year  1911.  Action  on  these  items 
for  betterment  outlined  in  these  plans  will  not 
be  taken  by  the  board  before  some  time  next 
year.  In  February,  1910,  appropriations  for 
the  improvements,  aggregating  over  $5,000,000, 
which  have  been  in  progress  since  last  spring, 
were  made  by  the  Board  of.  Directors  of  the 
Big  Four.  George  P.  Smith,  Cincinnati,  O., 
is  Chief  Engineer. 

Good  progress  has  been  made  with  the  track 
improvement  work  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Ry.  The  greater 
part  of  the  1910  work  has  either  been  finished 
or  is  nearing  completion.  The  second  track 
from  Shelby,  O.,  to  Greenwich,  O.,  12  miles 
in  length,  has  just  been  finished.  The  double- 
tracking  from  Indianapolis  to  Anderson,  30 
miles,  has  been  completed,  e.xcept  four  miles 
located  in  the  vicinity  of  Pendleton,  Ind.  The 
remainder  of  the  second  track  on  this  division 
was  put  into  commission  last  week.  On  the 
Cairo  division  of  the  Big  Four  18  miles  of 
second  track  has  just  been  completed  between 
Chrisman,  111.,  and  Lyons,  111.  This  second 
track  is  now  in  the  service,  with  the  excep- 
tion of  four  miles  of  relocation  track  work  in 
the  vicinity  of  Woodyard  station,  upon  which 
work  is  now  progressing.  The  relocation  work 
will  be  completed  by  Feb.  1.  Six  miles  of 
double-track  between  Harrisburg,  111.,  and  El 
Dorado,  111.,  which  was  begun  last  summer, 
is  now  finished.  Four  miles  of  second  track, 
from  Harrisburg,  111.,  south  has  just  been  laid, 
but  it  has  not  yet  been  ballasted.  The  reloca- 
tion work  on  the  Middletown-Miamisburg  di- 
vision of  the  road — 7%  miles — will  not  be 
finished  before  next  summer.  The  25-stall 
roundhouse  at  Mattoon.  111.,  now  in  process 
of  construction,  will  not  be  finished  for  sev- 
eral weeks. 

Double  track  work  on  the  Baltimore  &  Ohio 
Southwestern  R\ .  between  Blanchester  and 
Cozaddale,  east  of  Cincinnati,  which  has  been 
in  progress  for  the  past  several  months,  is  be- 
ing pushed  with  vigor  and  much  of  the  work 
has  already  been  finished.  This  work  will 
likely  not  be  completed  this  winter  unless  the 
weather  for  the  next  three  months  is  particu- 
larly propitious  for  the  completion  of  the  con- 
tract. When  this  work  has  been  completed  the 
road  will  have  a  double  track  from  Midland 
City  to  Cozaddale — a  distance  of  13%  miles. 
This  contract  will  cost  the  road  Sl.'iO.OOO. 

A  project  is  under  consideration  for  the 
construction  of  an  electric  railway  from  Nor- 
walk  to  Ashland,  via  New  London  and  Savan- 
nah. The  plan  proposes  the  building  of  a  line 
from  New  London  village  to  connect  with  the 
Sandusky,  Norwalk  &  Mansfield  line  at  North 


I-'airfield.  thereb\  saving  the  cost  of  building 
about  twelve  miles  of  road  if  a  line  should  be 
built  from  Norwalk  out  Benedict  Ave.  and 
through  Olena  and  Fitchville  to  New  London. 
Sherman  Culp,  Norwalk,  O.,  is  President  of 
the  Sandusk\',  Norwalk  &  Mansfield  Electric 
Ry.   Co. 

The  Columbus,  New  Albany  &  J(.>hnstown 
Traction  Co.,  Columbus,  O.,  is  planning  to  ex 
tend  its  line  to  Johnstown  and  thence  lo  Mt. 
Vernon'  and  Mansfield. 

The  directors  of  the  Chesapeake  &  Ohio 
Ry.  have  authorized  the  purchase  of  l."),Oiin 
tons  of  steel  rails  for  renewal  work  during 
1911.  During  that  period  it  is  expected  that 
the  double  tracking  of  the  Cincinnati  division 
will   be  completed. 

Board  of  directors  of  the  Marietta  &  Lake 
R.  R.  Co.,  according  to  advices  from  Cam-, 
bridge,  O.,  at  the  last  meeting  voted  $100,000 
for  the  extension  of  the  line  from  Washing- 
ton, O.,  to   Freeport. 

The  Erie  Railroad  Co.  has,  according  to  re- 
ports from  Pittsburg.  Pa.,  awarded  the  con- 
tract for  the  construction  of  C  miles  of  grad- 
ing for  double  track  from  Barceville  to  Wind- 
ham, O.  L.  P.  Baker,  Youngstown,  O.,  is 
Division   Engineer. 

Oklahoma. 

The  Oklalioma-Kansas  Ry.  Co.,  M.  C.  Har- 
per, secretary,  Baxter  Springs,  Kan.,  is  re- 
ported to  have  taken  over  the  o-mile  electric 
line  between  Miami  and  Hattonvillc,  Okla. 
The  owner  of  the  5-mile  line  is  said  to  have 
secured  franchises  and  right  of  way  for  an 
electric  railway  from  Miami  to  Joplin,  and 
these  rights  were  taken  over  by  the  Okla- 
homa-Kansas Ry.  Co.,  whi^h  plans  to  start 
construction  work  on  the  line  at  an  early 
date.  The  route  of  the  road  is  as  follows : 
Beginning  at  Miami,  the  line  will  extend 
through  Hattonville,  Quapaw,  Lincolnville, 
Sunnyside,  Baxter  Springs,  Riverton,  Galena 
and  with  Joplin  the  terminal.  At  some  point 
in  Quaker  Valley,  a  farming  section  between 
Galena  and  Baxter  Springs,  a  spur  is  to  be 
built  to  Columbus,  Kan.,  to  connect  with  the 
Heim  line  operating  between  that  city  and 
Pittsburg.  From  Bat.xer  Springs  a  spur  also 
will  be  built  to  the  reunion  grounds. 

Chamber  of  Commerce,  Shawnee,  Okla.,  has 
voted  $100,000  for  the  first  railroad  proposi- 
tion to  the  northeast  of  the  city.  It  is 
stated  that  the  of¥er  will  be  made  good 
as  that  city  is  very  much  in  need  of  such  a 
line. 

Negotiations  are  under  way  between  the  of- 
ficials of  the  Fort  Smith  &  Western  Ry.  and 
the  St.  Louis  &  San  Francisco  and  Missouri, 
Kansas  &  Texas  R.  R.,  whereby  the  first  com- 
pany can  make  trackage  arrangements  for 
entering  Oklahoma  City.  The  F.  S.  &  W.  now 
operates  over  200  miles  of  main  line  between 
Fort  Smith,  Ark.,  and  El  Reno,  Okla.,  via 
Guthrie,  and  eventually  will  build  into  Okla- 
homa City,  Okla.  W.  M.  Bushnell,  Fort 
Smith,  Ark.,  is  General  Manager  of  the  Fort 
Smith  &  Western  R.  R. 

Surveys  are  being  run  by  engineers  of  the 
Missouri,  Oklahoma  &  Gulf  R.  R.  for  the  con- 
struction of  two  extensions,  one  from  Wapa- 
nucka  to  Bromide,  7  miles,  and  the  other  from 
Dcwar  to  Okmulgee.  Work  is  to  be  started 
at  once.  J.  J.  Harrison,  Durant,  Okla.,  is 
Chief   Engineer. 

the  Clinton  &  Oklahoma 
recently  constructed  from 
Butler,  near  the  Texas  Pan- 
handle line,  are  now  running  a  line  to  Chey- 
enne, Okla.,  and  northwest  to  Canadian  Texas. 
Guy  V.  McClure,  Clinton,  Okla.,  is  Chief 
Engineer. 

It  is^  reported  that  Eugene  Tilleau,  Hutchin- 
son, Kan.,  is  promoting  the  construction  of  a 
new  railroad  from  Alva,  Okla.,  to  Beaver  City, 
the  county  seat  of  Beaver  County,  in  north- 
western Oklahoma. 

Oregon. 

The  Willamette  Valley  &  Coast  Railroad  Co. 
has  been  incorporated  with  a  capital  stock  of 
$100,000  and  proposes  the  construction  of  a 
line  from  a  point  on  the  Southern  Pacific  be- 
tween   Forest    Grove.    Ore.,    and     Gaston     to 


Engineers  of 
Western  R.  R., 
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Cherry  Grove  on  the  Lovegren  holdings.  The 
incorporators  are  August  Lovegren,  Phillip 
Lovegren  and  Levi  A.  Lovegren. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  has  petitioned  the  City  Council  of 
St.  Johns,  Ore.,  for  a  franchise  to  construct 
a  side  track  connecting  the  plant  of  the 
Lauthers  Co.  with  Bradford  St. 

Pennsylvania. 

A  considerable  amount  of  electric  railway 
construction  work  is  proposed  for  the  near 
future  in  the  vicinity  of  Allentown.  The  Le- 
high Valley  Transit  Co.,  Allentown,  has  cora- 
jileted  plans  for  the  expenditure  in  the  next 
four  months  of  from  $400,000  to  $)00,000  for 
the  betterment  of  passenger  traffic  arrange- 
ments between  Allentown  and  Philadelphia. 
This  expenditure  is  on  the  part  of  the  Lehigh 
Vallev  Transit  Co.  alone,  not  counting  more 
than  $-J,llOO,000,  which  will  be  expended  by  E. 
B.  Smith  &  Co.  and  Brown  Bros.  &  Co.,  Phil- 
adelphia bankers,  for  extensions  to  the  Phila- 
delphia &  Western,  whose  new  lines  will  con- 
nect at  North  Wales  with  the  present  Phila- 
delphia division  of  the  Lehigh  Co.  The  Le- 
high Co.  is  also  said  to  be  endeavoring  to  ob- 
tain the  bonds  of  the  Quakertown  Traction 
Co.,  whose  line  runs  between  Quakertown  and 
Perkasie,  and  if  it  be  unable  to  come  to  an 
agreement  with  the  bond  holders,  it  proposes 
to  build  a  line  between  these  boroughs.  A 
cut-off  is  to  be  built  between  Perkasie  and 
Sellersville,  the  right  of  way  for  which  has 
been  obtained,  and  on  which  work  will  be  be- 
gun shortly.  This  line  will  extend  from  a 
point  north  of  Perkasie  to  the  south  of  Sel- 
lersville, and  it  will  not  only  eliminate  eight 
sharp  curves,  but  will  be  a  mile  and  a  half 
shorter  than  the  present  line.  The  cost  of 
this  cut-off  will  be  $100,000.  Construction  has 
been  far  advanced  on  the  Lehigh  Mountain 
cut-off.  As  soon  as  the  new  line  of  the  Phil- 
adelphia &  Western  has  been  completed  to 
North  Wales  by  way  of  Norristown  all 
through  trolley  cars  between  Allentown  and 
Philadelphia  will  run  to  G9th  St.  and  there 
will  be  a  local  service  on  that  part  of  the 
Philadelphia  division  of  the  Lehigh  Valley 
Transit  Co.,  which  extends  from  North  Wales 
to  Chestnut  Hill. 

William  Pickett  &  Co.  have  started  work  on 
their  contract  for  the  extension  of  the  trolley 
line  at  Washington,  Pa.,  from  its  present 
terminus  on  West  Chestnut  St.,  near  the  B.  & 
O.  crossing,  down  the  Gordon  vallev  to  Hayes 
Ave. 

Good  progress  is  being  made  with  the  con- 
struction work  on  the  Western  Maryland's 
extension  from  Cumberland,  Md.,  to  Con- 
nellsville,  Pa.,  a  distance  of  87  miles.  The 
company's  officers  now  entertain  the  hope 
that  the  line  can  be  opened  up  for  traffic  by 
Oct.  I,  1911.  The  original  date  set  for  the 
turning  over  of  the  new  line  by  the  construc- 
tion company  was  Nov.  1,  1911,  At  the  end 
of  November  about  one-third  of  the  grading 
and  about  45  per  cent  of  the  concrete  work 
had  lieen  finished.  Tunneling  was  progressing 
at  the  rate  of  18  ft.  a  day  and  at  this  rate  the 
long  tunnel,  which  will  measure  4,300  ft.,  will 
be  ready  for  track  laying  in  the  spring  or 
early  sumrrier.  Rails  will  be  laid  on  portions 
of  the  line  about  April  1,  and  these  sections 
will  soon  thereafter  be  opened  for  traffic. 
Culverts  and  bridge  piers  and  all  tunnels  ex- 
cept the  long  tunnel  will  be  constructed  to 
accommodate  the  double  track.  Bridges  will 
be  of  concrete  and  steel  construction. 

It  looks  now  as  though  construction  work 
will  be  started  this  month  on  the  new  electric 
railway  between  Reisterstown,  Md.,  and  Han- 
over, Pa.,  a  distance  of  20  miles.  Philadelphia 
capitalists  are  said  to  have  underwritten 
$()00,000  of  bonds  for  the  construction  of  the 
line.  A  right  of  way  has  been  secured  along 
the  Hanover  pike  from  Reisterstown  to  Han-- 
over.  Grade  crossings  will  be  avoided  by  the 
construction  of  overhead  bridges.  John  Pierce 
Bruns,  Baltimore,  Md..  is  said  to  be  interested 

Good  progress  is  being  made  with  the  ex- 
tensive improvements  of  the  Pennsylvania  R. 
R.  at  Greensburg.  The  tunnel  east  of  the 
city  has  been  done  away  with  and  entrance 
made  through  a  double-track  open  cut. 
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South  Carolina. 

The  Greenville  Interurban  Ry.  Co.  is  re- 
ported to  have  taken  bids  for  constructing  its 
proposed  interurban  line  from  Greenville  to 
Williamston,  S.  C.  The  line  will  be  about  IT 
miles  long  and  will  cost  aliout  $.">Oll,000.  Some 
reports  have  it  that  the  contract  has  been  let 
to  Wni.  J.  Oliver,  Kno.xville,  Tenn.  II.  H. 
Prince,  Greenville,  S.  C,  is  one  of  the  pro- 
moters. 

South  Dakota. 

.\t  a  recent  meeting  of  the  State  Railroad 
Commission.  Pierre.  S.  Dak.,  connecting  tracks 
were  ordered  between  tlie  Great  Northern  and 
tlie  Chicago.  Milwaukee  &  St.  Paul  R.  R.  at 
\'ieima  in  Clark  County  and  at  Lenno.x  in 
Lincoln   County.   South   Dakota, 

Texas. 

A  meeting  of  business  men  of  San  .\ntonio 
has  been  held  at  the  Chamber  of  Commerce  in 
that  city  for  the  purpose  of  starting  a  cam- 
paieu  for  the  building  of  a  railroad  from  San 
Antonio  to  Brownsville.  The  working  idea  of 
the  men  who  are  behind  the  movement  is  to 
form  a  construction  company  with  $."ii»O.I>00 
paid-in  capital  stock.  This  ^um  will  float  the 
bonds  and  the  $000,000  to  $!<00,000  which  can 
be  secured  as  bonuses  from  the  cities  and 
towns  touched  by  such  a  road  will  he  sutVi- 
cicnt  to  build  the  road. 

The  Texas  Southeastern  R.  R.,  E.  C.  Dur- 
ham, secretary,  DiboU,  Tex.,  is  formulating 
plans  for  building  an  extension  from  Lufkin 
to  Dallas,  a  distance  of  130  miles.  The  ex- 
tension will  run  via  Palestine  and  w'ill  trav- 
erse a  rich  agricultural  region  besides  form- 
ing a  new  and  direct  route  between  Dallas 
and  other  points  in  north  Texas  and  the 
southeastern  part  of  the  state.  The  road  now 
runs  between  Lufkin  and  DiboU,  18  miles, 
with  a  branch  line  running  from  DiboU  to 
Vair,  10  miles.  The  road  was  constructed  pri- 
marily as  a  logging  line,  and  it  penetrates  pine 
forests  owned  by  the  Southern  Pine  Lumber 
Co.  One  object  in  constructing  the  proposed 
extension  is  to  open  for  development  large 
tracts  of  timber  land  owned  by  the  company 
near  Palestine.  The  general  offices  of  the 
road  are  at  DiboU. 

Survevors  for  the  Quanah,  Seymour  &  Dub- 
lin Rv. '  will  probably  complete  the  line  to 
Beltoti  bv  Dec.  2.5.  this  road  is  surveying  a 
line  between  Quanah  and  Rockport,  and  has 
latelv  taken  up  the  matter  of  continuing  the 
road  from  Helton  to  Salada,  12  miles  south  of 
the  former  place. 

.\  street  car  line  is  to  be  constructed  to 
East  Dallas  Heights  if  a  bonus  of  $1.5.000  is 
raised.  Over  $12,000  of  this  sum  has  already 
been  secured.  The  proposed  line  will  be  about 
two  miles  in  length  and  will  extend  from  the 
fair  grounds  to  a  point  near  the  Joe  Lawther 
home  place  on  White  Rock,  and  will  connect 
with  the  city  lines  at  Dallas.  W.  E.  Franklm, 
Dallas,  is  interested. 

Financial  arrangements  are  said  to  have 
been  made  for  the  building  of  the  Jacksboro- 
Oran  cutofT.  This  line  will  be  18  miles  in 
length  and  will  be  a  connecting  hnk  between 
the  Weatherford,  Mineral  Wells  &  North- 
western Rv.  and  the  Gulf.  Texas  &  Western. 
B.  B.  Cain,  Dallas,  Tex.,  is  general  manager 
of  the  Gulf,  Texas  &  Western  Ry. 

A  mass  meeting  was  held  at  Bryan,  I  ex..  on 
Dec.  14  to  discuss  wavs  and  means  by  which 
to  build  a  railroad  from  the  city  into  the 
Brazos  bottom  district.  There  had  already  been 
formed  at  a  previous  date  a  company  and  a 
large  amount  of  stock  subscribed  for.  The 
meeting  w^as  well  attended  and  much  more 
stock  was  subscribed. 

The  State  Attorney  General  has  approved 
the  charter  of  the  Port  Bolivar  Iron  Ore  Ry 
Co  This  proposed  road,  whose  capital  stock 
is  $.50,000,  will  be  constructed  frcm  Longview, 
Gregg  County,  through  the  counties  of  Gregg, 
Upshur,  Harrison,  Marion  and  Cass,  to  a  point 
in  Cass  County  about  ten  miles  north  ot 
Hughes  Springs,  between  the  present  line  ot 
the^Missouri,  Kansas  and  Texas  and  the  north 
boundary  line  of  the  county.  5(1  mdes  distant 
from  Longview.  The  principal  efface  is  to  be  in 
Longview.      The    incorporators    are:      U     f- 
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Fcatherstone.  Fox  Winnie,  L.  C.  Luckel.  W,  U. 
Myers,  W,  C.  Brothers,  Eugene  .\.  Wilson, 
Lewis  A.  Fcatherstone,  Murrcll  L.  Buckn^^r 
and  T.  B.  Stinchcomb. 

The  Santa  Fe  System  has  planned  to  spend 
$17,000  on  new  track  construction  at  Canyon 
City,  Tex. 

The  Santa  Fe  System  has  planned  to  lill  in 
behind  the  bulkhead  on  the  north  line  of  pier 
No.  3.  at  Port  Bolivar,  Tex.,  and  has  appro- 
priated $;?,000  to  cover  the  cost  of  construction. 

The  .Santa  Fe  System  has  appropriated  $U!G,- 
iiOO  ti)  cover  the  cost  of  a  new  brick  building  at 
Temple,  Tex.  It  is  to  be  240  ft.  by  ti2  ft.  and 
when  completed  will  be  used  as  a  Harvey 
house. 

.\ccording  to  the  terms  of  a  contract  signed 
by  members  of  a  committee  representing  the 
bonus  contributors  to  the  Neches  River  Val- 
ley R.  R.  Co.,  active  construction  work  is  to 
be  commenced  on  the  proposed  line  from  Rcc- 
ville  to  Eagle  Pass  by  January  1,  ISIL  Bee- 
ville  is  to  get  the  shops  and  general  offices  for 
a  term  of  fifty  years,  and  all  repair  work  on 
the  road  or  laterals  that  may  be  constructed 
later  is  to  be  done  in  the  shops  of  the  com- 
pany at  that  place, 

.•Xfter  traveling  over  the  proposed  9-milc 
railroad  from  Belton,  Tex.,  to  Salado,  L.  E. 
Walker.  President  of  the  Middle  Buster  R. 
R..  submitted  a  proposition  to  the  latter  town 
oflfering  to  build  via  that  place  for  a  bonus 
of  $20,000.  Surveyors  are  now  reported  to  be 
working  two  miles  .south  of  Sparta,  Texas,  in 
the  Cowhouse  Valley,  locating  the  road,  and 
will  soon  work  into  Belton. 

Material  has  been  shipped  to  Aransas  Pass. 
Tex.,  for  the  construction  of  a  5-mile  line  of 
railroad  to  connect  the  newly  projected  har- 
bor improvements  with  rail  conununication. 
Work  will*  be  started  at  once,  it  is  said. 

.A.  contract  has  been  signed  by  the  Railroad 
Committee  of  Shafter  Lake,  Texas,  and  F.  A. 
Beall,  New  York  City,  whereby  the  latter  will 
have  a  trunk  line  railroad  constructed  through 
Shafter  Lake  within  tw'o  years,  opening  up 
communication  between  the  Gulf  of  Mexico 
cities  and  northern  markets. 

Utah. 

The  Salt  Lake  &  Ogdeii  Ry..  161  South 
Main  St..  Salt  Lake  City,  Utah,  is  reported  to 
have  made  surveys  for  a  branch  electric  rail- 
way from  Lagoon  toward  Hooper  and  Syra- 
cuse. 

The  Ogden  Rapid  Transit  Co.,  Qgden, 
L'tah,  will  at  an  early  date  extend  its  line 
from  the  Hermitage  in   Ogden  to  Huntsville. 

The  filing  of  the  articles  of  incorporation 
for  the  L'tah  &  Grand  Canyon  Railroad  Co. 
is  the  latest  move  toward  the  advancement  of 
railroads  in  Southern  Utah.  The  company  is 
capitalized'  at  $1.50,000,  which  capital  is  divided 
into  shares  of  $100  each,  and  proposes  the  con- 
struction of  a  line  from  Lund.  Iron  County,  to 
St.  George.  Washington  County,  Utah,  a  dis- 
tance of  85  miles,  and  from  Marysvale  to 
Panguitch,  a  distance  of  55  miles,  Frank  A. 
Dudley  of  Niagara  Falls  is  president;  Frank 
H.  Reed  of  New  York  City,  first  vice  presi- 
dent: Frank  Harris  of  Chicago,  second  vice 
president;  Russell  B.  Merchant  of  New^  York. 
secretary  and  treasurer;  S.  L.  Seldon  and 
Thomas'  C  Gillespie  of  New  York  and  Victor 
E.  Huntsacker  of  Salt  Lake  City,  additional 
directors. 

.\  corps  of  surveyors  working  in  the  moun- 
tains on  the  east  side  of  Ogden  Canyon,  Utah, 
is  believed  to  be  under  the  employ  of  the 
Burlington  System,  running  a  line  for  the 
construction  of  a  connecting  link  of  a  trans- 
continental railroad  line  of  the  above  system. 

Virginia. 
The  Richmond  &  Chesapeake  Bay  Ry.  Co., 
Wm.  Northrop,  General  Manager,  Richmond. 
Va..  is  planning  to  extend  its  electric  railway 
northward  from  Ashland,  Va..  in  the  spring. 
The  line  will  probably  be  extended  to  Dos- 
wcU,  about  10  miles  north  of  .Ashland. 
Washington. 

Surveys  have  been  completed  and  the  con- 
struction capital  has  been  secured  for  the 
projected   35-mile   electric   line    from   BcUing- 
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ham  to  Mt.  Vernon,  Wash.  The  general  con- 
tract fur  the  engineering  and  construction  is 
held  by  the  Stone  &  Webster  Engineering 
Corporation,  which  has  opened  construction 
offices  at   Bellingham,  Wash. 

The  Xooksack  Valley  Traction  Ry.  Co..  ac- 
cording to  advices  from  Hellingham,  will  let 
construction  contracts  this  month  for  the 
first  3%  miles  of  its  line  from  Bcllingham. 

Representatives  of  the  Chicago,  Milwaukee 
&  Piigct  Sound  Ry.  are  reported  to  be  nego- 
tiating for  right  of  way  to  liring  the  line  into 
Olympic.  It  is  now  said  that  the  road  will 
enter  the  city  by  a  branch  that  follows  along 
the  northern  shore  line  of  Black  Lake,  comes 
in  over  Mud  Bay  Logging  Co.'s  right  of  way, 
and  touches  deep  water  in  Olympia,  by  fol- 
lowing down  the  draw  at  Butler's  Cove.  The 
Milwaukee  is  also  contemplating  construction 
of  the  long  looked  for  belt  line  around  the 
Olympic  peninsula,  connecting  with  the  pres- 
ent line  on  the  Chehalis  River,  construction 
work  to  be  iJiished  northward  from  near 
Elma.  Some  time  during  the  summer  next 
year  it  is  said  that  the  branch  line  will  be 
pushed  on  into  Olympia.  giving  the  company 
a  salt  water  outlet  without  forcing  it  to  go 
back  to  Tacoma. 

It  is  believed  here  in  Tacoma,  Wash.,  that 
the  Northern  Pacific  Ry.  will  include  in  its 
budget  for  1911,  under  improvements  at  the 
head  of  the  Bay,  the  construction  of  a  large 
amount  of  additional  trackage,  a  new  water 
supply  system  and  track  scales,  requiring  an 
expenditure  of  $50,000. 

Engineers  working  in  the  vicinity  of  Meta- 
line  Falls,  Wash.,  are  believed  to  be  under 
the  employ  of  the  Idaho  &  Washington  North- 
ern Ry.  running  lines  for  the  extension  of  that 
system.  W.  C.  Smith,  Spirit  Lake,  Idaho,  is 
Chief  Engineer  of  the  company. 

The  City  Council  of  Everett,  Wash.,  has 
granted  a  franchise  to  the  Chicago,  Milwaukee 
&  Puget  Sound  Ry.  to  enter  that  city.  The 
company  is  permitted  to  cross  several  streets 
transversely  at  grade.  Commercial  bodies 
and  shipping  men  indorsed  the  passage  of  the 
act. 

West  Virginia. 

The  Baltimore  &  Ohio  Southwestern  R.  R.. 
A.  W.  Thompson,  Chief  Engineer.  Ualtimore, 
Md..  will  early  next  year  have  construction 
work  started  on  a  large  amount  of  side-track- 
ing on  its  right  of  way  between  Parkersburg, 
W.   Va..  and   St.   Louis. 

Wisconsin. 

The  Milwaukee  Western  lilectric  K.\.  Co., 
014  Majestic  Bldg.,  Milwaukee,  Wis.,  has  se- 
cured 05  per  cent  of  the  right  of  way  for  the 
road  between  Milwaukee  and  Fox  Lake      , 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.,  Thos.  Green,  chief  engineer,  Min- 
neapolis, Minn.,  has  started  condemnation  pro- 
ceedings for  a  strip  of  land  about  six  miles 
long  in  the  city  limits  of  Superior.  The  land 
will  be  used  for  railroad  yards,  right  of  way 
and  other  purposes.  The  strip  of  land  starts 
in  South  Superior,  central  division,  past  the 
cemetery,  into  and  through  Butler  park, 
through  section  34-49-14,  into  Fairmont  park, 
into  the  nineteenth  division,  into  section  16- 
49-14  and  then  across  Billings  park  to  the 
ore  dock  site  on  St.  Louis  bay.  The  line 
along  which  the  property  is  to  be  condemned 
is  the  one  leading  to  the  Soo  ore  dock.  Most 
of  the  property  has  been  purchased  and  the 
condemnation  proceedings  will  aflfect  only 
those  owners  who  are  holding  out  for  high 
prices. 

Canada. 

The  Canadian  Pacific  Ry.  is  to  apply  at  the 
present  session  of  the  Canadian  Parliament 
for  an  act  authorizing  it  to  construct  the  fol- 
lowing lines  of  railway :  From  a  point  at  or 
near  Wilkie  on  the  company's  Pheasant  Hills 
branch,  in  a  southerly  and  easterly  direction 
to  a  junction  with  the  company's  Moose  Jaw 
branch  in  township  30,  range  10  or  17,  west 
.3d  meridian,  Saskatchewan;  from  a  point  at 
or  near  Kerr  Robert  on  the  company's  Moose 
Jaw  branch,  in  a  northeasterly  and  easterly  di- 
rection to  a  junction  with  the  line  described 
al:^ye  in  township  38  or  39,  range  19  or  20. 
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west  3d  meridian,  Saskatcheuaii.  The  com- 
pany will  also  apply  to  parliament  for  an  act 
to  incorporate  a  railway  company  under  the 
name  of  "Tlie  Canadian  Intermountain  Ry. 
Co.,"  with  power  to  lay  out,  construct,  and 
equip  a  line  of  railway  operated  by  steam, 
electricity,  or  other  power  for  the  carrying"  of 
freight,  passengers,  and  express.  Commenc- 
ing at  a  point  at  or  near  Coutts,  thence  north- 
erly to  the  Milk  river,  thence  in  a  general 
westerly  direction  to  the  town  of  Cardston, 
thence  in  a  general  southwesterly  direction  to 
the  western  boundary  of  Alberta  at  the  sum- 
mit of  Kishemench  Pass,  thence  in  a  general 
w^esterly  direction  in  British  Columbia  to  the 
Flathead  river,  thence  in  a  general  northerly 
direction  to  a  point  on  the  Canadian  Pacific 
railway  at  or  near  the  city  of  Fernie.  From  a 
point  at  or  near  the  Milk  river  in  Alberta  in  a 
general  easterly  direction  by  the  most  feasi- 
ble route  to  Estevan  in  Saskatchewan.  Power 
is  asked  to  construct  the  following  branch 
lines:  (A)  From  a  point  on  the  said  rail- 
way at  or  near  the  junction  of  the  Calder 
creek  and  Flathead  river,  to  a  point  at  or  near 
the  town  of  Elko.  (B)  Frpm  a  point  at  or 
near  Cardson,  Alberta,  to  Lethbridge.  (C) 
From  a  point  in  or  near  township  3,  range  1, 
west  of  the  4th  meridian.  Alberta,  to  Medi- 
cine Hat.  (D)  From  a  point  in  or  near 
township  4,  range  19,  west  of  the  3d  meridian 
to  Swift  Current.  (E)  From  a  point  in  or 
near  township  6,  range  29,  west  of  the  2d 
meridian,  to  Moose  Jaw,  with  power  to  build 
other  branch  lines  in  the  province  of  British 
Columbia  not  exceeding  in  any  one  case  20 
miles  in  length. 

The  Grand  Trunk  Pacific  Ry.  is  perfecting 
plans  for  an  early  start  on  construction  oper- 
ations for  its  line  to  Grand  Prairie.  Engi- 
neers who  have  made  preliminary  examina- 
tion of  the  country  state  that  fewer  engineer- 
ing obstacles  will  be  met  with  than  on  any 
other  possible  route,  and  that  the  territory  to 
be  opened  up  is  most  suitable  for  agriculture 
and  stock  raising.  It  is  understood  that  the 
railway  company  has  approached  the  provin- 
cial government  seeking  a  bond  guarantee  for 
this  road. 

Official  statement  has  been  made  that  if 
nothing  unforeseen  happens  the  National 
Transcontinental  Ry.  will  be  completed  from 
Winnipeg  to  Moncton  by  the  end  of  next 
year,  with  the  exception  of  the  connecting 
"link  of  the  Quebec  bridge.  Pending  the  com- 
pletion of  the  bridge  a  car  ferry  service  will 
be  operated  across  the  St.  Lawrence. 

T.  C.  Ross  of  Victoria,  B.  C,  is  making  good 
progress  with  his  contract  for  clearing  the 
right  of  way  for  the  first  five  miles  of  the 
Cowichan  Lake  extension  of  the  Esquimalt  & 
Nanaimo  Ry..  H.  J.  Cambie,  Chief  Engineer, 
Victoria,  B.  C.  About  .50  men  are  employed 
and  the  work  will  be  completed  early  next 
year. 


.V  report  from  Nelson,  B.  C,  states  that  the 
Canadian  Pacific  Ry.  will  build  a  short  line  in 
East  Kootenay  from  below  Elko  and  Gallo- 
way, on  the  Crow's  Nest  branch,  southerly  to 
its  undeveloped  coal  fields  at  Waldo  and 
Bayne's  Lake. 

It  is  now  believed  that  the  grading  of  the 
last  30-mile  section  of  the  Alberni  branch  of 
the  Esquimalt  &  Nanaimo  Ry.  from  the  Little 
Qualicum  River  to  Alberni,  will  be  completed 
this  month.  The  line  will  probably  be  in  shape 
for  tracklaying  in  February,  and  will  be  opened 
for  traflSc  between  Nanaimo  and  Alberni  not 
later  than  April.  Janse  &  McDonnel  have  the 
grading  contract. 

The  Montreal  Tramways  &  Power  Co.  has 
been  organized  in  London,  England,  the  ob- 
ject of  the  company  being  to  construct,  issue 
and  purchase  or  otherwise  acquire  traiuways 
and  street  railways  in  Canada  or  in  any  Prov- 
ince thereof,  and  to  equip  and  maintain  the, 
same  and  carry  on  the  business  of  manufac- 
turers of  rolling  stock,  etc..  and  to  supply  elec- 
tricity for  light,  heat  and  power,  and  to  adopt 
an  agreement  with  the  Imperial  Trust  Co., 
Montreal.  C.  O'Malley,  4  St.  INIary  Axe, 
London,  E.  C,  is  one  of  the   incorporators. 

The  Imperial  Traction  Co.  is  to  apply  to 
Parliament  for  incorporation.  The  company 
proposes  to  construct  and  operate  a  line  of 
railway,  telegraph  and  telephone  lines  from 
Hamilton  to  Guelph,  Guelph  to  Berlin,  Berlin 
to  Stratford,  Stratford  to  St.  Mary's,  St. 
Mary's  to  London,  London  to  Ingersoll,  Inger- 
soU  to  Woodstock,  Woodstock  to  Brantford, 
Brantford  to  Hamilton,  with  extensions  from 
a  point  between  Brantford  and  Hamilton  to 
Niagara  Falls  from  a  point  between  St.  Mary's 
and  Stratford  to  Lake  Huron,  following  the 
shore  to  Sarnia,  also  to  build  docks  and  con- 
trol ferry  boats. 

Grading  outfits  of  the  Canadian  Northern 
R.  R.  contractors,  according  to  information  re- 
ceived from  Edmonton,  Alta,  have  been  placed 
in  winter  quarters  and  all  work  will  be 
stopped  for  the  winter  excepting  by  those  con- 
tractors who  have  rock  work.  Of  the  345 
miles  of  new  track  constructed  in  Alberta  this 
season,  20.5  miles  were  built  under  the  gov- 
ernment guarantee.  In  Saskatchewan  the  com- 
pany has  done  more  grading  and  steel  lay- 
ing this  year  and  some  work  has  also  been 
done  in  Manitoba,  making  a  total  approxi- 
mately 800  miles  of  new  track  laid  in  Mani- 
toba, Alberta  and  Saskatchewan  during  the 
year.  Work  will  be  started  as  soon  as  possi- 
ble in  the  Spring  on  the  Peace  River  system 
and  it  is  expected  to  lay  a  greater  mileage  in 
1911. 

Neil  Keith,  the  railroad  contractor  of  Win- 
nipeg, whose  mysterious  disappearance  from 
his  construction  camp  at  Maryfield,  southwest 
of  Moose  Jaw,  Sask.,  caused  much  alarm  some 
seven  weeks  ago.  was'  found  in  the  hills  south 


of  Moose  Jaw  on  Dec.  14  frozen  to  death. 
When  Mr.  Keith  disappeared  foul  play  was  at 
first  suspected  and  for  several  days  the  sur- 
rounding country  was  thoroughly  scoured,  not 
only  by  men  of  the  construction  gangs,  but 
also  by  members  of  the  mounted  police  force, 
but  without  avail.  Mr.  Keith  was  in  a  poor 
state  of  health  at  the  time  and  it  was  thought 
that  he  could  not  have  gone  so  far  from  his 
location  as  he  had  evidently  done.  In  a  shanty, 
about  7  miles  from  the  camp  where  he  was 
last  seen,  there  was  found  last  week  his  outer 
clothing,  watch,  chain,  and  other  valuables, 
also  $35  in  cash  in  the  pockets.  Further 
search  was  made  and  his  body  was  found. 

Information  received  from  Ottawa,  Ont., 
states  that  work  of  building  the  new  branch 
of  the  Temiskaming  &  Northern  Ontario  Ry, 
from  Kelso  into  the  Porcupine  District  is  to 
be  done  by  the  railway  commission  and  Joseph 
M.  Bourke  has  been  appointed  manager  of 
construction.  The  plans  are  being  rapidly 
gone  ahead  with  and  the  work  will  soon  be- 
gin, the  object  being  to  have  the  branch  com- 
pleted by  July  1  of  next  year.  Steam  power 
will  be  used  at  first  and  probably  electricity 
later.  The  construction  will  cost  $15,000  a 
mile.  The  officers  of  the  Temiskaming  & 
Northern  Ontario  Ry.  are  at  North  Bay,  Ont. 
S.  B.  Clement  is  Chief  Engineer. 

Mexico. 

The  Department  of  War,  City  of  Mexico, 
has  had  surveys  made  and  will  have  construc- 
tion work  started  at  once  on  a  4-kilometer 
railroad  for  the  transportation  of  high  ex- 
plosives, other  ammunition  and  arms  from  the 
Santa  Fe  powder  factory  of  the  national  fac- 
tory of  arms  and  munitions  of  war.  The 
Santa  Fe  powder  factory  is  situated  out  in 
the  open  country  beyond  Chapultepec,  and  the 
ammunition  factory  is  four  kilometers  further 
out 

Formal  indorsement  has  been  given  by  the 
Mexican  Government  to  the  plans  of  the  Vera 
Cruz,  Tabasco  &  Campeche  Railroad  Construc- 
tion Co.  for  construction  of  a  railroad  between 
Santa  Lucrecia,  a  station  on  the  Tehuantepec 
National  R.  R.  and  Campeche,  where  the  pro- 
posed line  will  make  connection  with  the 
United  Railways  of  Yucatan.  It  is  announced 
that  preliminary  details  for  the  early  construc- 
tion of  this  line  are  being  rapidly  worked  out 
and  that  it  will  soon  be  definitely  decided 
which  of  two  routes  under  consideration  will 
be  selected.  One  runs  to  the  north  through  the 
lowlands  of  Vera  Cruz  and  Tabasco,  and  the 
other  follows  the  southern  route,  where  the 
country  is  mountainous.  A  number  of  large 
towns  and  a  territory  rich  in  forests  and  agri- 
cultural possibilities  are  adjacent  to  both 
routes.  It  is  said  that  the  southern  route  will 
probably  be  chosen.  The  distance  by  either 
route  between  the  two  proposed  terminal 
points  is  about  450  miles. 


DRAINAGE,  IRRIGATION,  LEVEES  AND  CANALS 


Arizona. 

®Bids  were  opened  Nov.  25,  at  Yuma.  Ariz., 
by  J.  A.  Ackerson,  engineer  in  charge  of  work 
for  the  protection  on  Imperial  Valley,  Cali- 
fornia, for  the  U.  S.  Department  of  the  In- 
terior, for  the  construction  of  a  levee  on  the 
west  bank  of  the  Colorado  River.  The  bids 
received  were  as  follows :  W.  K.  Bowker — 
Section  0-1,400,  1,212,765  cu.  yds.  new  levee, 
at  51.3  cts.  per  cu.  yd.,  640.93  acres  clearing  at 
$60  per  acre,  219.72  acres  grubbing  at  $2.')0 
per  acre.  Shattuck-Edinger  Co. — Sections  O- 
1,400,  1,212,765  cu.  yds.  new  levee  at  50  cts. 
per  cu.  yd.,  640.93  acres  of  clearing  at  $50  per 
acre,  219.72  acres  of  grubbing  at  $175  per  acre. 
J.  C.  Norton— Any  three  sections  O-709,  32y2 
cts.  per  acu,  yd.,  for  new  levee;  clearing,  $40 
per  acre,  and  grubbing,  $80  per  acre;  any  three 
sections,  700-1,000.  34  cts.  per  cu.  yd.  for  new 
levee,  $45  per  acre  for  clearing  and  $85  per 
acre  for  grubbing;  any  three  sections  1,000- 
1,400,  38  cts.  per  cu.  yd.  for  new  levee,  $50  per 


acre  for  clearing  and  $90  per  acre  for  grub- 
bing. J.  H.  Maxey— Sections  0-100,  107,781  cu. 
yds.  new  levee  at  19  cts.,  50.2  acres  clearing  at 
$25,  17.23  acres  grubbing  at  $50,  section  100- 
200,  77,1.58  cu.  yds.  new  levee  at  20  cts.,  50.22 
acres  clearing  at  $25,  17.22  acres  grubbing  at 
$50;  sections  200-300,  77,137  cu.  yds.  new 
levee  at  21  cts.,  .50.22  acres  clearing  at  $25. 
17.22  acres  grubbing  at  $.50;  sections  300-400, 
99,825  cu.  yds.  new  levee  at  22  cts.,  50.22  acres 
clearing  at  $25,  17.22  acres  grubbing  at  $50. 
A.  C.  St.  John— Sections  0-100,  107,781  cu. 
vds.  new  levee  at  34  cts.,  50.3  acres  clearing  at  . 
$50,  17.23  acres  grubbing  at  $100;  sections  100- 
300,  154.295  cu.  yds.  new  levee,  34  cts;  10.44 
acres  clearing  at  $60,  34.44  acres  grubbing  at 
$120;  sections  300-500,  188.097  cu.  yds.  new 
levee  at  34  cts.,  101.66  acres  clearing  at  $80, 
34.85  acres  grubbing  at  $160;  sections  500-700, 
270,044  cu,  yds.  at  35  cts.,  101.66  acres  clearing 
at  $85,  34.85  acres  grubbing  at  $160;  sections 
700-900,  148,172  cu.  yds.  at  37  cts.,  100.44  acres 


clearing  at  $80,  34.44  acres  grubbing  at  $160; 
sections  900-1,100,  195,339  cu.  yds.  at  38  cts., 
101.06  acres  clearing  at  $80,  34.64  acres  grub- 
bing at  $160;  sections  1.100-1,400.  153,637  cu. 
yds.  at  39  cts.,  85.37  acres  clearing  at  $80 
29.27  acres  grubbing  at  $160.  The  following 
awards  for  the  levee  work  have  been  made  by 
the  Colorado  River  Land  Co.,  S.  A. :  J.  A. 
Maxev,  first  nine  miles.  426,000  cu.  vds.  at  from 
19  to  22%  cts.  R.  P.  Marable  and  John  Mul- 
ligan, Sections  8,  9  and  10,  about  six  miles, 
836,000  cu.  yds.,  at  28  cts.  J.  C.  Norton,  Sec- 
tions 11,  12  and  13,  at  lower  end  of  work, 
325,000  cu.  yds.,  at  36  cts.  A  portion  of  the 
work  near  the  Abejas  river  crossing  which 
will  be  occupied  by  the  railway  and  the  grad- 
ing required  for  five  miles  of  track  will  be 
done  by  force  account.  This  work  has  been 
assigned  to  W.  K.  Bow-ker  of  the  C.  "M.  Ranch 
Company,  who  already  has  500  head  of  stock 
equipment  of  scrapers,  wagons,  tools,  etc.,  on 
the  ground.     The   work  has  been   staked  out 


^•indicates    work    now    open   for   bids.  Siindicates  a  contract  let  recently. 
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for  some  time  and  actual  construction  began 
Dec.  12.  Both  Ma.xey  and  Marable  &  Mul- 
ligan begin  their  work  on  that  date  and  Nor- 
ton will  soon  follow.  The  clearing  and  grub- 
bing is  done  by  the  contractors  at  rates  rang- 
ing from  $25  to  $50  per  acre  for  clearing,  and 
$50  to  $90  per  acre  for  grubbing.  Lumber  for 
the  main  camp  at  Andrade  reached  there  Dec. 
12,  and  a  force  of  carpenters  began  rushing 
quarters  to  completion.  An  equipment  of  five 
boarding  cars  with  supplies  is  on  the  siding  at 
Andrade. 

Arkansas. 

The  Southern  Land  &  Development  Co.  of 
Pine  Bluff,  Ark.,  and  Danville,  111.,  has  been 
incorporated  with  a  capital  stock  of  $125,000, 
of  which  $2,600  has  been  subscribed.  The 
incorporators  and  officers  arc  W.  T.  Hartz, 
president;  J.  H.  Collins,  vice-president;  James 
Gould,  secretary  and  treasurer ;  William  Acton, 
Edw.  McCusker.  Eli  Myers.  All  the  above 
are  from  Danville  except  James  Gould,  who 
lives  in  Pine  Bluff. 

California. 

The  City  Trustees  of  Sacramento  have 
passed  a  resolution  directing  the  Southern  Pa- 
cific R.  R.  Co.  to  immediately  proceed  to  raise 
the  north  levee  from  Front  St.  to  12th,  to  a 
height  5  ft.  above  high-water  mark,  to  cor- 
respond with  the  rest  of  the  city's  levee  pro- 
tection. 

The  Supervisors  of  Siskiyou  County,  Yreka, 
Cal.,  have  established  the  Scott  Valley  levee 
district,  the  first  levee  district  in  that  county. 
It  contains  8,400  acres  and  lies  along  the  Scott 
River  and  Big  slough  between  Etna  and  Fort 
Jones.  The  land  is  rich,  but  it  has  never  been 
cultivated  because  it  is  overflowed  every  win- 
ter. 

The  Turlock  Irrigation  District,  of  Turlock, 
has  voted  to  issue  $1,260,000  of  bonds  for  the 
building  of  a  storage  reservoir  and  the  enlarge- 
ment of  the  irrigation  canal  which  serves  the 
section.  The  vote  was  1,220  for  and  457 
against. 

Colorado. 

T.  D.  Jones,  Denver.  Colo.,  Engineer  for 
the  Poudre  irrigation  system  has  filed  with  the 
County  Recorder  at  Pueblo,  a  preliminary  map 
of  the  Poudre  No.  2  reservoir.  The  specifica- 
tions call  for  an  expenditure  of  $1,500,000  and 
a  dam  will  be  constructed  across  the  Poudre 
canon,  which  will  empound  nearly  5,000,000,000 
cu.  ft.  of  water.  Among  the  projects  which 
the  construction  of  the  reservoir  entail  are  the 
tunneling  of  the  Medicine  Bow  range  and  a 
tunnel  through  Green  mountain. 

Land  owners  in  the  vicinity  of  Carr,  Dover 
and  Nunn  and  in  Western  Larimer  County  will 
vote  Jan.  16  on  the  formation  of  an  irrigation 
district  embracing  80,000  acres  of  land.  This 
is  a  flood  water  proposition  and  is  to  be  built 
by  Rollo  Wilson  and  E.  F.  Smith  of  Denver. 

The  North  Sterling  Irrigation  District.  John 
E.  Fetzer,  Secretary.  Sterling,  Colo.,  has  of- 
fered for  sale  $60,000  of  bonds  of  the  district. 
Bids  for  the  purchase  of  the  bonds  will  be  re- 
ceived until  2  p.  m.,  Jan.  5. 

Indiana. 

4*Bids  will  be  received  until  10  a.  m.,  Dec. 
24,  by  Drainage  Commissioner  of  Daviess 
County,  Washington,  Ind.,  for  the  construc- 
tion of  a  ditch.  Albert  F.  Annen  is  Drainage 
Commissioner. 

©Contracts  for  the  Rock  Run  drainage  im- 
provements have  been  let  at  Goshen  as  fol- 
lows :  John  McMann,  of  Goshen,  first  sec- 
tion on  a  bid  of  6.6  cts.  a  cu.  yd.  and  the  sec- 
ond section  at  T  cts.  The  contract  for  the 
main  line  extension  was  awarded  to  A.  M. 
Lutes  of  Milford,  at  18.55  cts.  per  cu._  yd. 
Lateral  B,  known  as  the  Gardner-Berkey  ditch, 
went  to  A.  M.  Lutes  for  18.30.  Lateral  C. 
known  as  the  Musser,  was  not  sold,  there 
being  no  bids.  The  bids  were  based  on  the 
cubic  yards  of  dredge  work.  The  estimated 
cost  of  the  dredge  work  on  the  main  stream 
is  approximatelv  $26,500.  The  cost  of  the 
laterals  will  be 'about  $2,000.  The  main  ex- 
tension is  3,800  ft.  long;  lateral  B,  6,000  ft. 
long;  lateral  C,  -3,700  ft.  long. 

®Tohn   Hack  &   Son   of   Lowell,   Ind.,   have 


been  awarded  the  contract  for  construction  of 
a  ditch  in  Jasper  County,  the  contract  price  of 
whicli  is  $23,000. 

Surveys  for  the  proposed  Bozcman  levee 
along  the  Patoka  and  Wabash  rivers  will  be 
started  shortly.  The  first  camp  will  be  located 
on  the  Patoka,  seven  miles  from  Princeton. 
The  second  camp  at  East  Mt.  Carmcl  on  the 
Wabash  and  the  third  at  Grayville,  111.  .\  dis- 
tance of  80  miles  will  be  surveyed. 

Iowa. 

The  County  Supervisors  of  Carroll  County, 
Carroll,  la.,  have  established  a  drainage  pro- 
ject w^hich,  it  is  estimated,  will  cost  $200,000, 
and  which  will  drain  30,000  acres  of  rich  bot- 
tom land  in  Grant  and  Pleasant  Valley  town- 
ships. The  ditch  proper  will  be  25  miles  long. 
Kansas. 

Bert  C.  Wells.  City  Engineer,  Wichita,  Kan., 
has  about  completed  estimates  of  the  cost  of 
extending  the  drainage  canal  of  Wichita  from 
Zimmely  St.  south  to  the  Big  Arkansas  River. 
Rough  estimates  place  the  cost  of  excavating 
the  canal  from  its  present  mouth  at  Zimmerly 
St.  to  the  river,  a  distance  of  2%  miles,  at 
about  $40,000.  The  canal  now  extends  from 
23rd  St.  to  Zimmerly  St.,  a  distance  of  3% 
miles.  This  section  of  the  canal  was  con- 
structed several  years  ago  by  the  Northern 
Construction  Co..  and  cost  about  $41,000. 

Kentucky. 

®Roach  &  Stansell,  Memphis,  Tenn.,  have 
been  awarded  the  contract  for  the  levee  work 
at  Hickman,  Ky.,  mentioned  in  our  last  issue. 
The  levee  will  begin  at  the  intersection  of  the 
Nashville,  Chattanooga  &  St.  Louis  R.  R.  at 
Washington  St.,  and  extend  westerly  around 
the  city.  Work  is  to  be  completed  within  two 
months. 

Minnesota. 

®A.  Folstad,  Balaton,  Minn.,  at  11V6  cts  per 
cu.  yd.,  has  been  awarded  the  contract  for  con- 
structing County  Ditch  No.  21  in  Murray 
County.  The  work  includes  13,-552  cu.  yds.  of 
excavation.  Bids  were  opened  Dec.  9  at  Slay- 
ton,  Minn. 

®The  county  commissioners  at  Roseau, 
Minn.,  have  awarded  the  contract  for  the 
construction  of  judicial  ditch  No.  19  to  J.  B. 
.-Xrpin  Dredging  Co..  Grand  Rapids.  Wis.,  at 
$87,712.  Bids  were  opened  Dec.  8  by  A.  G. 
Lundgren,  county  auditor. 

Missouri. 

.■\  project  is  under  consideration  for  the 
reclamation  of  a  large  amount  of  land  in 
New  Madrid.  Mississippi  and  Scott  counties, 
Missouri.  The  name  of  the  district  will 
probably  be  the  Tri  County  Drainage  and 
Levee  District.  This  district  will  comprise  all 
of  the  land  lying  east  of  what  is  known  as  the 
New  Madrid-Sikeston  ridge,  which  extends 
north  to  the  foot  hills  near  Cape  Girardeau. 
It  is  intended  to  completely  reclaim  these 
lands  for  agricultural  purposes  by  a  complete 
system  of  drainage  and  levees.  This  move- 
ment is  meeting  with  the  support  of  nearly  all 
of  the  land  owners  in  the  district  and  it  is 
expected  the  work  will  begin  within  the  next 
18  months.  The  petition  will  be  ready  to 
present  to  the  court  in  April,  after  which  a 
board  of  directors  will  be  elected  and  the  en- 
gineering work  started.  W.  D.  Knott,  New 
Madrid,  Mo.,  is  interested. 

Oregon. 

W.  H.  Mason,  Klamath  Falls,  Ore.,  at  $63.- 
600,  was  the  low  bidder  for  the  work  of  divert- 
ing Lost  River  from  its  present  channel  and 
turning  it  into  the  Klamath  south  of  Kla- 
math Falls,  for  the  U.  S.  Reclamation  Service. 
Bids  were  opened  Nov.  30. 

South  Dakota. 

Contract  drawings  and  specifications  cc:\er- 
ing  about  28  miles  of  the  North  Canal  for  the 
Belle  Fourche  irrigation  project  have  been 
prepared.  During  November  weather  condi- 
tions for  work  on  the  Belle  Fourche  project 
were  favorable  but  labor  was  scarce.  .At  Belle 
Fourche  dam  2.600  sq.  yds.  of  paving  blocks 
and  1.700  cu.  yds.  of  gravel  foundation  were 
placed  on  the  upper  slope  of  the  dam  during 


the  month.  Satisfactory  progress  was  made 
on  the  construction  by  force  account  of  the 
drainage  system  at  the  toe  of  the  dam.  The 
whole  contract  of  which  the  dam  forms  a  part 
is  95.5  per  cent  completed.  Excavation  of 
the  Nine-Mile  lateral  was  continued  through- 
out the  month  with  satisfactory  progress.  F. 
C.  Magnidcr.  Belle  Fourche,  S.' Dak.,  is  Pro- 
ject Engineer. 

Memphis  and  Vicinity. 

(regular   correspondence.) 

The  outfit  of  J.  T.  Walsh  &  Bro.  at  Cape 
Girardeau.  Mo.,  has  been  the  center  of  a 
great  deal  of  excitement  lately.  From  re- 
ports, it  would  appear  that  the  Government 
levee  near  Cape  Girardeau  crosses  a  private 
railroad,  of  which  a  Mr.  Houck  is  president. 
.■\ccording  to  Capt.  Smith,  the  United  States 
Engineer  in  charge  of  the  work,  the  railway 
Co.  had  been  notified  to  prepare  for  the  levec 
crossing  its  tracks,  but  when  the  time  came 
to  put  the  levee  in  at  this  point,  the  railroad 
company  objected,  and  placed  cars  in  the  way 
of  the  contractor,  in  order  to  prevent  him 
from  constructing  the  embankment.  One 
night,  so  the  report  goes.  Tim  Shea,  the  Su- 
perintendent for  J.  T.  Walsh  &  Bro.  had  the 
cars  pushed  out  of  the  way,  and  early  next 
morning  had  a  .5-ft.  lift  across  the  open  cut. 
The  railroad  company  then  attempted  to  back 
an  empty  car  onto  the  embankment,  and  after 
having  got  a  flat  car  half  way  up  the  fill, 
abandoned  the  attempt.  Tim  put  his  stump 
puller  to  work,  and  pulled  the  car  off,  and 
practically  filled  the  open  place  with  dirt.  The 
latest,  development  was  the  attaching  of  the 
outfit  of  J.  T.  Walsh  &  Bro.  by  Mr.  Houck. 
and  the  matter  being  turned  into  the  L'nited 
States  court.  Those  who  have  knowledge 
on  this  subject,  fear  that  Mr.  Houck  and  his 
associates  are  in  a  very  precarious  position,  on 
account  of  meddling  with  Uncle  Sam  in  this 
proposition. 

Jimmy  Omberg  states  that  he  has  about 
completed  all  of  his  work,  and  as  soon  as  he 
finishes  the  subway  for  the  Union  Station, 
will  be  in  a  position  to  look  around  for  some 
new  contracts. 

The  big  loop  at  Rosedale,  Miss.,  on  which 
four  outfits  have  been  engaged  for  the  past 
six  months,  will  be  finished  by  Jan.  1st.  ac- 
cording to  the  Engineer  in  charge.  Only  Low- 
rance  Brothers  are  left,  and  according  to 
Charley  Lowrance,  his  outfit  will  start  dress- 
ing this  week. 

Henry  McCarten,  in  charge  of  Roach  & 
Stansell's  camp  No.  3.  is  now  hard  at  work 
on  a  piece  of  Government  levee  at  Clarkedale, 
.\rk.  Henry's  outfit  helped  build  the  big 
levee  along  the  Brazos  River,  in  Texas. 

"Big  Bob"  Leonard  is  as  happy  as  a  school 
boy  over  his  levee  work  recently  secured  in 
Texas.  Bob  has  already  placed  several  out- 
fits on  the  job,  and  has  the  dirt  flying  in  good 
fashion. 

Sam  Bush  blew  in  from  his  Cresno,  Mo., 
work,  looking  hale  and  hearty  with  a  genial 
smile  on  his  face,  induced  by  the  wonderful 
progress  his  outfit  is  making  at  this  point. 

G.  C.  Weathers  has  finally  got  his  machine 
on  his  levee  contract  near  Wilson,  Ark.,  and 
George  expects  to  make  a  killing  with  this 
machine,  and  says  he  is  going  to  show  his 
brother  contractors  that  old  "shave-tail  Ned" 
is  a  back  number. 

Aderholdt  Brothers  are  looking  for  some 
good  grader  work.  Their  address  is  Rena 
Lara,  Miss.,  and  from  all  reports,  they  will  be 
ready  to  move  on  some  new  job  by  the  first 
of  the  year. 

H.  P.  Stricher  is  doing  wonders  with  his 
large  street  contracts  in  this  city.  By  the 
first  of  Spring,  the  "Big  Boy"  thinks  he  will 
be  ready  to  bid  on  all  the  new  street  con- 
tracts which  the  city  will  have. 

J.  H.  Weatherford  is  perhaps  the  busiest 
man  in  Memphis  these  days.  Heiskell  has 
a  large  quantity  of  work  under  way,  and  in 
his  capacity  as  City  Engineer,  passes  on  prac- 
tically all  the  problems  in  connection  with  the 
vast  amount  of  new  improvements  the  city  is 
making.    But  Weatherford  is  possessed  of  a 


•{•indicates    work    now    open    for    bids,  '•'indicates   a  contract  let  recently. 
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woinlerful  capacity  for  work,  and  combined 
witii  his  rare  good  judgment,,  he  accomplishes 
more  than  many  two  men  can  do. 

W.  J.  Shaclvleford  and  Robert  Somerville, 
of  the  Mississippi  Levee  Board  passed 
tliron.Eih  iVIemphis  last  week,  on  their  return 
from  Washington,  D.  C,  where  they  have 
Ijeen  attending  the  Water  Ways  convention, 
both  being  members  of  the  National  Associa- 
tion. W.  J.  is  Chief  Engineer  of  the  Levee 
Board,  and  states  that  he  expects  to  have 
some  new  work  to  ofTer  contractors  during 
the  coming  Spring. 

S.  S.  Morriss,  General  Superintendent  of 
the  Y.  &  M.  V.  R.  R.,  went  to  Chicago  last 
Thursday  on  matters  connected  with  his  com- 
pany. S.  S.  does  not  indicate  just  when  his 
road  will  do  the  steam  shovel  work  on  the 
Clarksdale  Division,  but  it  is  believed  that  he 
may  have  something  good  to  offer  within  a 
short  time. 

Lowrance  Brothers  state  that  they  have 
their  Arkansas  River  work  well  in  hand,  and 
will  finish  there  on  contract  time.  Arkansas 
River  has,  for  many  years  past,  been  a  buga- 
boo to  levee  builders,  and  of  late  years,  few 
contractors  have  had  the  nerve  to  take  over 
anv  work  in  that   district,  but  the   Lowrance 


boys  took  the  bull  by  the  horns,  and  it  would 
appear  that  their  efforts  will  be  crowned  with 
wonderful  success. 

(icorgc  Miller,  at  Alhambra,  Miss.,  is  in 
the  market  for  some  new  work,  and  any  con- 
tractors who  have  any  to  offer  can't  make  a 
mistake  by  placing  George  on  the  large  end 
of  the  contract. 

According  to  Chief  Engineer  Covington,  of 
the  St.  Francis  Levee  Board,  the  final  mile 
of  this  contract,  which  has  extended  over  a 
period  of  two  years,  will  be  finished  about 
Jan.  1st.  Roach  &  Stansell  of  this  city,  were 
the  contractors,  and  have  had  many  difficulties 
to  battle  with.  The  main  draw  back  w-as  the 
Spring  floods  of  the  Mississippi  River,  but 
these  hustling  people  have  fought  away  at 
the  proposition  until  they  finally  succeeded 
in  conquering  all  obstacles. 

Capt.  Clarke  S.  Smith,  United  States  Engi- 
neer, has  returned  to  the  city  after  a  trip  to, 
Vicksburg,  Miss.,  on  his  private  boat,  the 
Oleander. 

C.  H.  Collins,  with  a  force  of  20  teams,  is 
working  away  on  the  Huntington  Short  Line, 
and  according  to  Chris,  his  forces  will  be 
ready  to  move  on  some  new  contract  by 
Christmas  day. 


C.  C.  Price,  of  Arkansas  City,  is  in  the 
market  for  some  new  work.  Price  has  a 
twenty-five   team    outfit. 

P.  McCadden  ran  up  from  his  work  at  Old 
Town,  Ark.,  last  week,  and  spent  several  days 
in  the  city. 

All  railroads  which  will  enter  into  the  con- 
struction of  various  subways  in  this  city,  have 
accepted  an  ordiannce  drawn  up  by  City  Engi- 
neer J.  H.  Weatherford,  by  which  actual  work 
on  subways  will  begin  not  later  than  Feb. 
1st,  1911.  ■ 

Mike  Roach,  of  Roach  &  Stan.sell,  is  in 
Texas,  looking  after  the  moving  of  several  of 
the  latter  firm's  large  outfits,  from  the  Brazos 
River  levee  to  Memphis,  work  having  been 
completed  on  the  Burleson  County  Levee. 

Wyoming. 

Engineers  are  now  working  on  plans  for  an 
irrigation  project  for  reclaiming  a  large  area 
of  land  in  Southern  Wyoming.  The  plan  is 
to  raise  water  from  the  North  Platte  River 
to  the  lands  which  form  a  high  ridge  between 
Wyoming  and  Colorado,  many  miles  in  width, 
by  means  of  a  gigantic  siphon,  after  winch  ir- 
rigation can  be  made  at  will.  U.  S.  Senator 
Francis  E.  Warren,  Cheyenne,  Wyo.,  is  in- 
terested. 


BUILDINGS,   DOCKS.   DREDGING.   SUPPLIES.  ETC. 


California. 

+Bids  will  lie  received  nnniediately  by 
Board  of  Public  Works,  Los  Angeles,  Cal., 
for  sale  of  one  Jeffrey  "A-2"  electric  coal  drill, 
complete  with  truck,  cable,  motor,  etc.  (slight- 
ly used)  ;  five  Jeffrey  "-5"  electric  rotary 
drills,  complete  with  trucks,  cables,  motors, 
etc.  (slightly  used,  3  new)  ;  ten  Jeffrey  rotary 
hand  drills,  complete  (3  slightly  used — T 
new)  :  148  Jeffrey  steel  augers— various  sizes 
and  diameters.  (One-third  used,  balance 
new).  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

^Bids  are  asked  until  noon,  Dec.  31,  as 
noted  in  our  last  issue,  by  Brig.  Gen.  Chas.  E. 
L.  B.  Davis,  U.  S.  Engineer,  720  Chronicle 
Bklg.,  San  Francisco,  for  dredging  in  Red- 
wood Creek,  Cal.  This  work  calls  for  dredg- 
ing a  cliannel  loO  ft.  wide  on  the  bottom  and 
"1  ft.  deep  at  mean  low  water  for  a  length  of 
•'t.OlKI  ft.,  involving  a  total  yardage  of  approxi- 
mately 10l),0()0  cu.  yds.  The  amount  of  money 
available  is  about  $12,000. 

©Advices  from  Carbondale  state  that  John 
Peterson  has  been  awarded  the  contract  for 
building  the  tunnel  through  Red  Point  hill 
above  Carbondale,  which  is  being  built  for  W. 
M.  Dinke!  and  Fate  Girdner,  and  will  be  used 
in  place  of  the  flume  which  runs  around  the 
ridge  of  the  hill.  The  tunnel  when  completed 
throu.gh  the  hill  will  be  between  700  and  1,00(1 
ft.   long. 

©The  Board  of  Public  Works,  Oakland, 
Cal.,  has  awarded  the  San  Francisco  Quarries 
Co.  the  contract  for  supplying  and  placing 
rock  in  the  proposed  embankment  at  the  Key 
Route  Basin.  The  bid  of  the  company,  which 
was  the  lowest  of  the  five  submitteil,  was 
04  9-10  for  the  rock,  total  of  $47.4.50.  This 
will  be  the  largest  single  contract  in  the  im- 
provement of  the  Key  Route  Basin  and  will 
entail  an  expenditure  of  $.'^-"pO,000  appropriated 
from  the  harbor  bond  issue  funds.  The 
dredging  spoil  is  to  be  placed  behind  the  bulk- 
head and  in  the  space  between  Oakland  Mole 
,ind  the  north  line  of  Fourteenth  street  exten- 
sion— the  fill,  as  it  is  called.  The  work  at 
the  Seventh  street  extension  will  be  first  com- 
menced. The  reclaimed  area  will  consist  of 
l)erhaps  300  acres.  The  channels  will  be  di- 
\idcd  into  three  section.s — A,  B  and  C.  A  is 
the  approach  channel  and  will  run  along  the 
in-oposed  bulkhead  parallel  to  Oakland  Mole, 
with  a  depth  of  20  ft.  below  high  tide  and 
with  a  width  at  the  bottom  of  500  ft.  Channel 
!'.  will  be  2.')  ft.  deep  and  400  ft,  wide  and 
channel  C  the  same  in  depth  and  .'^llo  ft.  in 
width. 


Colorado. 

The  Buenaventura  Uraniage,  Transportation 
&  Tunnel  Co.  of  Boulder,  Colo.,  has  been  in- 
corporated with  a  capital  stock  of  $.")0,000,  the 
incorporators  being  Hal  Savre,  R.  H.  Savre 
and  H.  A.  Hicks. 

Delaware. 

®The  -\merican  Dredging  Co.,  Philadelphia, 
Pa.,  at  7.4  cts.  per  cu.  yd.  place  measurement, 
has  been  awarded  the  contract  for  dredging 
harbor  at  Wilmington,  Del.,  for  the  U.  S. 
(iovernment.  Bids  were  opened  Dec.  10  at 
Wilmington. 

Florida. 

•{•Bids  are  asked  until  noon,  Jan.  5,  by  Capt. 
Geo.  R.  Spalding,  U.  S.  Engineer,  Jackson- 
ville. Fla.,  as  noted  in  our  last  issue,  for 
dredging  in  Sarasota  Bay,  Fla.,  and  for  sale 
of  dredge  "Suwannee."  The  dredging  re- 
quires the  removal  of  177,.j.jO  cu.  yds.  place 
measurement  of  sand,  mud  and  .shell  from 
various  shoals.  About  $27,000  is  available  for 
the  work. 

Illinois. 

©The  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, III.,  submitted  the  low  bid  for  borings  to 
bed  rock  for  the  commissioner  of  public 
works,  city  of  Chicago.  The  bidder  agrees  to 
sulimit  an  analysis  of  all  borings  taken  at  a 
price  of  $12  per  foot  or  submit  borings  with  no 
analysis  at  $5  per  foot.  The  contract  has  not 
been  awarded. 

Iowa. 

•J«Bids  will  be  received  until  2  p.  m.,  Janu- 
ary ."i,  by  State  Board  of  Education,  Capitol 
I'ldg.,  Des  Moines.  la.,  for  the  erection  and 
completion  of  a  gymnasium  for  the  use  of 
the  Iowa  State  College,  Ames,  la.  D.  A. 
F.nuT)    is  Secretary  of  the  State  Board. 

•J«l!]ds  will  be  received  until  1  p.  m.,  Janu- 
ary 1(1.  ))y  the  Sisters  of  Humility,  St.  Joseph's 
Convent.  Ottumwa,  la.,  for  the  erection  and 
crmpletion  of  a  brick  academy  building  and 
boiler  house,  including  all  labor  and  material. 
John  O'Connor.  111.5  Fleming  Bldg..  Des 
Moines,  la.,  is  Architect. 

The  Keokuk  &  Hamilton  Water  Power  Co. 
is  making  rapid  progress  with  the  preliminary 
work  for  its  hydro-electric  development  at 
Keokuk,  and  it  is  expected  that  concrete  work 
will  be  started  soon.  A  construction  camp  and 
temporary  warehouses  have  been  laid  out  on 
the  Iowa  side  of  the  river.  The  Stone  &  Web- 
ster I'jigineering  corporation,  Boston,  Mass., 
is  reported  to  be  financin.g  the  enterprise.  The 
dam   will   be  .5.800   ft.   in  'length,  of  reinforced 


concrete,  37  ft.  in  height  and  37  ft.  in  thick- 
ness at  the  base,  7  ft.  of  its  base  being  sunk 
into  the  rock  bottom  of  the  river.  The  spill- 
way will  extend  four-fifths  of  its  length, 
straight  across  the  river,  and  the  remainder, 
1,400  ft.  in  length,  will  be  occupied  by  tlie 
power  house  which  will  contain  30  turbine  en- 
gines attached  to  dynamos. 

Lundy  &  Wood,  who  are  interested  in  the 
water  power  development  at  Eldora,  are  re- 
ported to  have  secured  control  of  a  number 
of  water  power  sites  between  Iowa  Falls  and 
Eldora,  either  by  option  or  actual  purchase. 
This  will  give  these  parties  four  valuable  sites 
and  it  is  stated  that  they  propose  to  build 
dams  at  Steamboat  Rock,  Hardin  City  and 
Eagle  City  with  a  view  to  conserving  the  water 
in  the  Iowa  River  for  use  at  their  hydro-elec- 
tric plant  at  Eldora. 

Indicina. 

^Bids  will  be  received  until  10  a.  m.,  De- 
cember 21,  by  Board  of  Public  Works,  In- 
dianapolis, Ind..  for  the  furniture  for  the  City 
Hall.  ... 

•j^Bids  will  be  received  until  10  a.  m..  Janu- 
arj'  14,  by  Board  of  County  Commissioners, 
Greenfield,  Ind.,  for  the  steam  heating  appara- 
tus for  the  County'  Infirmary.  C.  H.  Troy  is 
Auditor  of  Hancock  County. 

•|«Bids  will  be  received  until  1  p.  m,,  Janu- 
ary 19.  by  Board  of  County  Commissioners, 
Brookville,  Ind.,  for  the  repair  and  remodel- 
ing of  the  County  Court  House.  Charles  A. 
Miller  is  Auditor  of  Franklin   County.   . 

Kansas. 

^Bids  will  be  received  by  R.  V.  LaDow. 
Superintendent  of  Prisons.  Washington.  D.  C, 
for  furnishing  and  delivering  at  the  L'.  S. 
Penitentiary.  Leavenworth,  Kan.,  lumber  re- 
quired for  the  building  of  scaffolding  in  con- 
nection   with    construction    work. 

The  City  of  Horton,  Kan.,  is  contemplating 
the  installation  of  an  electric  light  plant,  and 
is  desirous  of  learning  the  approximate  cost 
of  installing  a  plant  for  a  town  of  4,000.  B. 
B.  Norris  is  City  Clerk. 

Kentucky. 

The  following  bids  were  received  Dec.  9  by 
Major  John  C.  Oakes,  U.  S.  Engineer,  Cincin- 
nati, O.,  for  removing  a  rock  ledge  at  Lock 
No.  11.  Kentucky  River,  Kentucky,  (1) 
standing  for  1,000  cu.  yds.  earth 
excavation  and  (2)  for  12,000  cu.  yds.  rock 
excavation  :  Skene  &  Richmond.  Evansville, 
Ind.,  (1)  7.5  cts.  per  cu.  yd.,  (2)  $2.40  per  cu. 
yd.:  Johnson  &  'V'irden,  Lewes.  Dell.,   (1)   $2, 


•{•indicates    work    now    open    for    bids,  ©indicates   a   contract   let   recently. 
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CM  $ti;  the  Oliii)  River  Contract  Co.,  Evans- 
vilk".  Iiul..  (  1)  50  CIS,  (2)  $1.50. 

Louisiana. 

The  Jackson  Parish  Police  Jury,  Vernon 
La.,  have  directed  L.  L.  Thurmon  &  Co.,  of 
Dallas,  Tex.,  to  submit  plans  and  spccificatio -.s 
lor  a  $50,000  courthouse  and  $10,(100  jail. 

Michigan. 

+Bids  will  be  received  until  noon,  December 
31,  by  J.  A.  Semer,  County  Clerk.  Escanaba, 
Mich.,  for  the  purchase  of  $40,000  Delta 
County  bond  issue.  Official  advertisement  will 
b-j  found  elsewhere  in  this  issue. 

Minnesota. 
Work  will  probably  be  started  early  next 
year  on  the  reconstruction  of  ore  dock  No.  1 
of  the  U.  S.  Steel  corporation  at  Two  Har- 
bors. The  work  will  be  done  for  the  Dulu'li 
&  Iron  Range  R.  R.  W.  A.  Clark,  Dulut'b, 
Minn.,  Chief  Engineer.  This  structure,  which 
IS  of  wood,  is  the  oldest  of  the  six  piers  of 
the  Duluth  &  Iron  Range  system.  It  is  to 
be  dismantled  and  rebuilt  of  steel  and  con- 
crete. The  work,  it  is  estimated,  will  cost 
$l,oOO,000.  The  remodeled  No.  1  pier  will  be 
1.390  ft.  long  and  73  ft.  above  the  water  line 
and  will  have  a  storage  capacitv  of  65,000 
tons. 

The  Carnegie  Fuel  Co..  C.  P.  White,  Vice- 
President,  Minneapolis,  Minn.,  is  said  to  be 
planning  to  let  contracts  about  Jan.  1  for  the 
lilant  for  its  new  coal  docks  to  be  erected  at 
\\'est  Duluth. 

Mississippi. 

^•Bids  wall  he  received  until  Januarv  2,  by 
Board  of  Supervisors.  Lucedale,  Miss.,  for  the 
construction  of  a  new  court  house  and  jail. 

+Bids  will  be  received  until  noon.  January 
S,  by  Capt.  Clarke  S.  Smith.  U.  S.  Engineer, 
X'icksburg,  Miss.,  for  steel  hull,  self-propellina 
hydraulic  dredge,  steel  pontoons  and  pipe  line, 
and  also  for  the  component  groups  thereof, 
including  steel  dredge  hull,  steel  pontoons  and 
pipe  hue,  upper  works,  steam  plant  propelling 
machinery,  electric  plant,  pumping  engine, 
condenser  plant,  evaporator  sand  pump,  suc- 
tion pipe  and  ladder,  cutter  head,  gear  and  en- 
gine, winches  and  refrigerating  plant.  OfKcial 
•advertisement  will  be  found  elsewhere  in  this 
issue. 

The  R.  W.  Hintcn  Co.  of  Lumberton,  Miss 
has  sold  8,000  acres  of  cut-over  land  near 
Lumberton  to  German  farmers  in  Illinois.  The 
Germans  will  begin  at  once  on  extensive  de- 
velopments on  the  property  preparatorv  to  a 
big  colonization   scheme. 

Missouri. 

•J-.^s  noted  in  our  last  issue  bids  are  asked 
by  Maj.  Edward  H.  Schulz,  U.  S.  Engineer, 
Kansas  City,  Mo.,  until  noon,  Jan.  5,  for  the 
construction  of  about  13,000  ft.  of  standard 
revetment  on  the  left  bank  of  the  Missouri 
River,  in  Randolph  Bend,  about  six  miles  be- 
low Kansas  City,  Mo.  The  mattress  is  to  be 
12  ins.  thick  and  86  ft.  w-ide;  the  shore  edge 
to  be  not  more  than  3  ft.  above  standard  low 
water,  to  be  made  of  bar  growth  willow,  cut 
not  longer  than  one  week  in  advance  of  de- 
livery and  use,  %  to  2  ins.  diameter  at  the 
butt  end  and  10  to  2.5  ft.  long.  The  slope  is  to 
be  paved  with  one-man  stone,  either  sanej- 
stone  or  limestone  of  good  quality,  or  other 
hard  stone  that  will  not  disintegrate  under 
action  of  air  or  water.  The  stone  is  to  be  in 
pieces  approximately  rectangular  in  cross  sec- 
tion, and  weighing  on  an  average  100  lbs.,  no 
piece  to  be  less  than  25  nor  more  than  200 
lbs.  The  paving  is  to  commence  at  the  top 
of  the  slope  and  work  down,  each  stone  to  be 
placed  by  hand,  slanting  up  hill,  and  to  a  depth 
normal  to  the  face  of  the  slope  of  at  least 
8  ins.  at  the  top  and  12  ins.  at  the  bottom, 
and  to  extend  from  the  top  of  the  slope  to 
the  water  and  into  the  water  18  ins.  For  the 
next  10  ft.  a  compact  layer  of  stone  12  ins. 
thick  is  to  be  placed  on  the  mattress  by  ca.st- 
irg  into  the  water. 

New  Jersey. 

Bids  were  opened  DiC.  8  by  the  Board  of 
Education  of  Jersey  City  for  *''e  erection  r[ 
the  Technical  and   Industrial  High  School  i' 
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that  city.  H.  W.  &  W.  [■.  Cane,  Inc..  Stli  Sv. 
Jersey  City,  X.  J.,  at  $4.5ti,50O  was  low  bidder 
tor  the  entire  work.  For  Sec.  1  comprising 
mason  work,  structural  steel  and  iron  work 
hreprooting  and  concrete  work,  carpenter 
work,  roofing  and  metal  work,  painting,  plumb- 
mg  and  gas  lilting,  Kieren  Dalv  at  $281,628 
was  low  bidder.  For  Sec.  2,  comprising  heat- 
ing, pow-er  and  ventilating  work  and  electrical 
work,  the  Commercial  Constrixtion  Co  at 
$126,644  was  low  bidder. 

®The  contract  for  constructing  a  municipal 
hospital   for  the   city  of   Camden,    N.   J.,   has 
been  let  to  John  A.  Carter  &  Co.,  at  $;«,!MXl. 
New  York. 
•f-Bids  will  be  received  until  2  p.  m.,  Janu- 
ary 9,  by   Constructing  Quartermaster,   Madi- 
son   Barracks    Harbor,    N.    Y.,    for    the    con- 
struction of  a  forage  storehouse  at  that  post. 
^Bids   will  be   received  until   11   a.  m,  De- 
cember 22,  by  R.  C.  Hollydav,  Chief  of  Bu- 
reau of  Yards  &  Docks,   Washington,   D.   C, 
for    dredging   at    outboard    end    of    launching 
ways  at  the  navy  vard.  New  York,  N.  Y. 

+Bids  will  be  received  until  noon,  December 
2.3,  by  Commissioner  of  Docks,  Calvih  Tomp- 
kins, Department  of  Docks  and  Ferries,  Pier 
"A,"  Borough  of  Manhattan,  New  York,  N. 
Y.,  for  furnishing  under  Contract  No.  1260, 
all  labor  and  materials  for  making  repairs  to 
pier  at  E.  5th  St.,  East  River,  Borough  of 
Manhattan. 

4*Bids  are  asked  until  noon,  Jan    5   by  Col 
S    W.  Rocssler,  U.  S.  Engineer,  Armv  Bldg., 
New  York  City,  as  noted  in  our  last  issue   for 
dredging  in   Bay  Ridge  Channel.    .New    York 
Harbor.     This  contract  is  for  the  continuance 
of   the   improvement   of    Bay   Ridge   Channel. 
Work  w-ill  be  begun  on   the  easterly   half  of 
Bay  Ridge  Channel,  making  it  600  ft.  wide  and 
40  ft.  deep,  starting  at  the  outer  40-it.  curve 
now  nearly.opposite  92nd  St..  South  Brooklvn, 
and  extending  up  and  along;  the  South  Brook- 
lyn shore  to  or  towards  Erie  Basin  Bulkhead, 
the  northerly  end  above  40th   St.  to  be  wid- 
ened to  the  eastward  as  provided  in  the  origi- 
nal project  and  plans.     Thereafter,  should  the 
amount   of  the   funds   available   permit,   work 
will  be  done  in  the  westerlv  half  making  the 
same  depth  and   width    from   the  outer  40-ft. 
curve   northward.      It   is   not  anticipated   that 
this  contract  will  permit  of  an  extension  of  the 
work  into  Red   Hook  Channel.     The  sum  of 
$150,000  is  immediately  available  for  the  work. 
Bids  were  opened  Dec.  15  bv  the  State  Com- 
mission on   New   Prisons,  .J^lbany,  N.  Y..   for 
the  construction  of  the  new  prison   in  Wing- 
dale,    Dutchess    county,   to   take   the   place    of 
Sing  Sing  Prison.    The  P.  J.  Carlin  Construc- 
tion Co.  of  New  York  was  the  low  bidder  at 
$2,894,000   for   the  entire   prison   and  $698,000 
for   deductions    as   nrovided    in   the   specifica- 
tions,  which   eliminated  a  group  of  buildings, 
including  the  warden's  residence,  chapel,  rec- 
reation   building,   south    industrial   shop,   store 
house   and   condemned   and    punishment   cells. 
The  company  agrees  to  complete  the  contract 
oy   .Aug.   .30,    191.3.     The   other   bidders   were  • 
John  T.  Brady  &  Co..  New  York.  $3,.344,047 : 
deduction,     $643,11(1;    complete    work    in    two 
years  and  six  months.     Hudson   Valley  Con- 
struction   Co..    Troy.    $3,340,126:     deductions. 
$646,128 ;  complete  work  in  two  vcars  and  six 
months.    R.  T.  Ford  Co.,  Rochester,  $3,670,000: 
deductions,  $i  00,000;   complete  work   bv   Nov. 
1,     1913.      Thomas     J.  .  Dwver,     New  "  York. 
$4,100,000;      deductions.     $491,000;      complete 
work    Nov.    1.    1913.      Shortly   after    the   bids 
were  opened  the  commission  was  served  with 
an    order    restraining    it    from    awarding    the 
contract. 

Pennsylvalia. 

^Bids  w'U  be  reieiv<(l  until  Noon.  Jinu- 
ary  11.  by  Trustees  of  the  Pennsylvania  State 
Lunptic  Hospital.  Harrisburg.  Pa.,  for  the 
erection  and  completion  of  a  nurse's  home. 
Drawings  ^nd  specifications  as  adopted  by  the 
Bonrd  of  Trustees,  and  approved  by  the  Bmrd 
of  Public  Charities,  can  be  seen  at  thr- office 
of  I.  A.  Demnwolf.  .Architect.  York.  Pennsyl- 
vania, or  at  the  office  of  Dr.  H.  L.  Orth,  Su- 
perintert'ent.  Individual  sets  of  drawings  and 
soecifii'atiors  will  be  furnished  on  application 
to   said  architect  by  depositing  with   him  $25 


on  which  an-.ouiit  $15  will  be  refunded  upon 
return  of  the  drawings  and  specilications.  Cer- 
tified checks  in  the  sum  of  $4..50o  must  accom- 
pany said  proposals,  which  checks  will  be 
returned  to  the  unsuccessful  bidders.  Dr.  H. 
L.  Orth  is  Superintendent  of  the  Pcnnsvl- 
vania   State  Lunatic  Hospital. 

•{•Bids  will  be  received  until  Noon.  Janu- 
iiry  II,  by  H.  C.  Newci>mer.  Lieut.  Col.  U.  S. 
Engineers.  Pittsburg.  Pa.,  for  furnishing  and 
installing  a  water  power  air  compressor  plant 
at  L<ick  1.  Monungahcia  River,  Pittsburg,  Pa. 

4*'iids  will  be  received  until  II  a.  ni.,  De- 
cember 2:t.  by  Chauncev  B.  Baker,  Construct- 
ing Quartermaster.  26th  St.  and  Gray's  Ferrv 
Road.  Philadelphia.  Pa.,  for  the  nccessarv  la- 
bor and  material  for  the  installation  of  steam 
heating  system  in  Building  No.  10  at  that  de- 
pot. 

4*Bj^ds  will  be  received  until  Noon,  Janu- 
ary 17.  by  Board  of  County  Commissioners, 
at  the  office  of  the  County  Controller,  Potts- 
ville.  Pa.,  for  the  general  contract  including 
masonry,  carpentry,  iron  and  steel,  ornamental 
iron,  roofing,  painting,  fire  proofing,  plaster- 
ing, etc..  labor  and  materials  complete,  for 
the  construction  of  a  buildine  for  the  Insane 
at   Schuylkill   Haven,  Pa. 

The  Newport  Construction  Co.,  Newport 
News,  Va.,  was  the  low  bidder  Dec.  12,  for  the 
construction  of  the  U.  S.  Government  building 
at  Carbondalc. 

The  Flood  Commission,  of  Pittsburg.  Pa.,  is 
making  rapid  prcgress  with  its  survey  work 
and  will  make  public  its  report  in  January.  The 
flood  commission  in  its  work  at  Pittsburg  dc- 
cideil  to  go  into  the  matter  as  completely  as 
possible,  and  when  its  report  is  ready  every 
phise  of  the  cause  of  the  floods  will  be  shown 
and  an  adequate  working  plan  to  prevent  them 
for  all  time  will  be  advocated. 

Texas. 

•{•Bids  will  be  received  until  January  9.  bv 
Commissioners  Court  of  Bee  County.  Bee- 
ville,  Texas,  for  the  construction  of  a  new 
court  house.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  clerk  or  Architects. 
Stephenson  &  Heldenfels.  Beevillc.  Texas.  A 
certified  check  for  10  per  cent  the  amount 
bids  must  accompany  each  proposal. 

•{•Bids  will  be  received  until  9  a.  m..  Decem- 
ber 28,  by  the  L'nion  National  Bank.  Houston, 
Texas,   for  the   construction  of  its   new   bank 
and    office    building   in    that   city.      Plans   and 
specifications  may  be  obtained  at  the  office  of 
Mauran  &  Russell,  Chronicle  Bldg.,  Houston, 
and    Chemical    Bldg.,    St.    Louis.      A    certi.ied 
check    for  $20,000   must   acconipanv   e3ch   bid. 
The   Bowers  Southern   Dredging     Co.     has 
launched    its   new    dredge    Robert     P.    Clark, 
which  has  been  under  construction  in  Galves- 
ton  for  the  past  seven  months.     The  hull  of 
the  new  dredge  is  175   ft.   long,  with  a  4(>-ft 
beam  and  a  depth  of   16   ft.     The  machinery 
consists  of  a  22-in.  hydraulic  pump,  having  a 
capacity  of  about  6(i0  yds.  per  hour.  The  dredge 
is  self-propelling,   having     twin     screws,  and 
carries   a    fully   equipped   machine   shop     and 
blacksmith    shop    for    repairs.      Five    separate 
engines   are   on   board,   the   steam   being    fur- 
nished by  a  pair  of  marine  boilers  said  to  be 
the    largest    ever    brought    South.     The    first 
work  of  the   new   dredge   will   be   in    Bolivar 
channel. 

Virginia. 

_®The  Raymond  Concrete  Pile  Co.  of  New- 
York  and  Chicago  has  been  awarded  the  con- 
tract, at  $.33,780.  for  constructing  a  reinforced 
concrete  pile  bulkhead  wharf  for  the  city  of 
Richmond.  Bids  for  the  wnrk  were  opened 
Dec.  2. 

Wisconsin. 

The  Wisconsin  Ri\.r  Power  Co.,  Magnus 
Swcnson,  President.  .Madison.  Wis.,  is  re- 
ported to  have  preliminary  work  underway 
for  the  construction  of  its  power  dam  at 
Prairie  du  Sac.  It  is  said  that  contracts  for 
the  construction  of  the  dam  will  be  let  early 
in  January. 

Preparations  are  underway  for  having  con- 
struction work  started  early  next  year  on  a 
power  dam  in  the  Bad  River  near  Sfellen.  A. 


•^indicates    work    now    open    for    bids.  S'indicstes   s   contract   let   recently. 
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E.  Appleyard,  Ashland,  Wis.,  Manager  of  the 
Ashland  Light,  Power  &  Street  Ry.  Co.,  is 
interested  in  the  project. 

Canada. 

The  Central  Canada  Power  Co.,  Ltd.,  of 
Toronto,  Ont.,  has  been  incorporated  with  a 
capital  stock  of  $10,000,000  and  authorily  to 
carry  on  hydraulic  and  electrical  power  busi- 
ness throughout  Canada,  The  incorporators 
are  nominally  given  as  Strachan  Johnston,  R.- 
H.  Parmenter,  A.  J.  Thomson,  W.  S.  Morlock 
and  N.  B.  Wormwith,  members  of  a  Toronto 
legal  office. 

Snrhe  following  contracts  have  been  let  by  the 
Public  Works  Department  of  Canada:  Provi- 
dence Bay,  Ont.,  wharf  extension,  contractor, 
Chas.   H.   Sherwood  of  Port  Arthur,  $15,438. 


Brockville,    Ont.,     pier,     contractor,      Samuel 
Gowan  of  Brockville,  at  $6,500. 
Mexico. 

Engineer  F.  W.  Gundlach,  of  Vera  Cruz, 
and  seven  men  had  a  somewhat  unpleasant  ex- 
perience early  this  month.  They  were 
marooned  upon  a  block  of  concrete  16  ft. 
square,  constructed  for  a  light-house  base,  5 
miles  out  in  the  gulf  on  a  reef,  during  the 
heavy  storm  that  lasted  for  48  hours,  begin- 
ning Dec.  5.  When  the  water  is  smooth,  at 
low  tide,  the  block  is  only  5  or  6  ft.  above  the 
water.  When  the  storm  came  up,  the  men 
seeing  that  no  vessel  was  in  sight  and  that 
the  water  was  beginning  to  break  and  throw 
spray  over  them,  secured  a  piece  of  an  old 
railroad  rail,  about  8  ft.  long.  They  stuck  one 
end  into  a  hole  in  the  concrete  block  and  with 


a  piece  of  rope  tied  themselves  to  the  rail. 
They  stood  up  until  they  could  stand  it  no 
longer,  and  then  lay  down  all  huddled  to- 
gether. Every  big  wave  that  broke  over  them 
seemed  a  momentary  relief,  as  the  water  ap- 
peared warm  to  their  bodies,  the  cold  wind 
having  chilled  them  to  the  bone.  The  only 
thing  they  had  to  eat  during  all  the  time  they 
were  marooned  was  three  oranges.  Mr. 
Gundlach  divided  them  into  eight  equal  parts. 
After  the  lirst  night  and  during  the  course  of 
the  following  day  two  of  the  men  lost  their 
minds  and  when  the  boat  came  to  their  rescue 
these  two,  with  two  others,  had  to  be  carried 
into  the  boat.  The  crew  of  eleven  men  from 
the  gunboat  "Veracruz"  very  nearly  lost  their 
lives  when  their  boat  struck  on  the  block  and 
broke  in  many  pieces. 


B R I D G E S — STE E L       AND       CONCRETE 


Arkansas. 

It  is  rumored  in  Little  Rock.  Ark.,  that  the 
Argenta  Street  Railway  System,  wliich  is  try- 
ing to  get  a  foothold  in  Little  Rock,  is  con- 
templating the  construction  of  a  bridge  over 
the  Arkansas  River  in  that  city  at  the  foot  of 
Broadway.  It  is  said  that  an  effort  will  be 
made  to  have  Pulaski  County  contribute  $150,- 
000  toward  the  cost. 

California. 

©Advices  from  Madera,  Cal.,  state  that  th^ 
County  Supervisors  have  awarded  the  con- 
tract for  the  construction  of  the  bridge  over 
Cottonwood  Creek  to  the  Pacific  Construc- 
tion Co.,  at  $8,200. 

©Advices  from  Santa  Ana,  Cal.,  state  that 
the  contract  for  the  construction  of  the  pro- 
posed bridge  across  the  West  Fourth  St. 
Channel  has  been  let  to  A.  E.  Bird,  at  $1,287. 

The  Board  of  County  Supervisors,  San 
Diego,  Cal.,  received  the  following  bids 
for  the  construction  of  five  combination  wood 
and  steel  bridges  over  creeks  and  rivers  on 
the  Coast  Road ;  also  for  bridge  over  Bonnie 
Brae  Creek  in  Sweetwater  Vallev :  Santa 
Margarita  River,  C.  Stefifgen,  $7,940;  Knight 
&  Hyde,  $7,765 ;  Gallagher  Construction  Com- 
pany, $9,995 ;  Mercereau  Construction  Com- 
pany, $9,100 ;  Young  Construction  Company, 
$10,250.  Los  Flores  Creek,  Steffgen.  $3,325; 
Knight  &  "  Hyde,  $3,852 ;  Gallagher,  $4,400 ; 
Mercereau.  $8,600;  Young,  $4,800.  San  Ono- 
fre  Creek.  Stefifgen.  $0,310;  Knight  &  Hvde. 
$6,016;  Gallagher,  $7,682;  Mercereau,  $7,000; 
Young,  $8,220.  South  San  Mateo  Creek.  StefT- 
gen,  $580;  Knight  &  Hvde,  $531;  Gallagher, 
$693;  Mercereau,  $400;  Young,  $.320.  San 
Mateo  Creek,  StefTgen,  $7,140;  Knight  & 
Hyde.  $6,939;  Gallagher,  $8,841;  Mercereau, 
$7,800;  Young,  $8,900.  Bonnie  Brae  Creek, 
Stefifgen,  $2,615 ;  Knight  &  Hvde,  $1,964  ;  Gal. 
lagher,  $2,243 ;  Anderson  Companv,  $3,000 ;  W. 
A.  Russ,  $1,610. 

Colorado. 

Commissioners  of  El  Paso  County  Colorado 
have  taken  up  with  the  State  Board  of  High- 
way Commissioners,  Denver,  Colo.,  the  mat- 
ter of  constructing  two  new  bridges  and  the 
construction  of  a  road  from  Colorado  Springs 
to  Uted  Pass. 

It  has  been  announced  in  Denver,  Colo.,  that 
the  state  has  paid  to  the  city  $50,000  toward 
the  construction  of  the  West  Colfa.x  viaduct, 
and  the  extension  of  Broadway  from  its  pres- 
ent terminus  at  Welton  St.  to  the  northwest 
city   limit. 

The  Larimer  St.  Improvement  Association 
of  Denver,  Colo.,  has  been  formed  and  will 
take  steps  to  secure  the  construction  of  a 
viaduct  over  the  tracks  of  the  Union  Pacific 
Ry.  at  40th  St.  The  officers  of  the  organiza- 
tion are  Seth  B.  Bradley,  President;  George 
Dunklee,  Vice  President ;  F.  F.  Davis,  Secre- 
tary, and   T.   C.   Hitchings,   Treasurer. 

The  Santa  Fe  system  has  planned  to  con- 
struct  a    concrete   pier   at   bridge   No.    A-567 


over  the  Colorado  River  at  Needles,  Cal.,  at 
a  cost  of  $138,000. 

Florida. 

•J«Bids  will  be  received  at  once  by  L.  C. 
Haines,  Purchasing  Agent,  Florida  East  Coast 
Ry.,  26  Broadway,  New  York  city,  for  super- 
structure of  bridge  across  St,  John's  River 
at  Cooke  Ferry,  Volusia  County,  Fla.  The 
structure  will  be  50  ft.  in  clear. 

The  Board  of  Trade  of  Fernandina,  Fla.,  is 
taking  steps  toward  securing  the  construction 
of  a  bridge  across  the  Nassau  River  and  marsh 
in  such  a  place  as  to  make  the  distance  to 
Jacksonville  about  25  miles.  A  committee  has 
been  appointed  to  investigate  the  feasibility  of 
such  a  venture. 

Idaho. 

^•Bids  will  be  received  until  10  a.  m.,  Dec. 

29.  by  W.  L.  Cuddy,  County  Auditor,  Boise, 
Idaho,  for  the  necessary  labor  and  materials 
for  the  construction  of  steel  highway  bridges 
at  9th  St.,  Boise  City,  across  the  Boise  River 
near  Barbertown  in  Ada  County,  Idaho,  re- 
spectively, and  resetting  a  third  bridge  at 
Eagle  Island,  across  the  Boise  River  in  Ada 
County.  Plans  and  specifications  can  be  ob- 
tained of  the  County  Auditor  or  LaPointe  & 
Fox.  312  McCarty  Bldg.,  Boise,  Idaho. 

®The  contract  for  the  construction  of  the 
new  bridge  across  the  Lemhi  River  at  Bar- 
racks Lake  has,  according  to  advices  from  Sal- 
mon,  Idaho,  been   awarded  E.   L.   Emigh. 

Illinois. 

4*Bids   will  be  received  until'  8  p.  m.,   Dec. 

30,  by  George  F.  Simmons,  Commissioner  of 
Public  Works.  Peoria,  111,  for  the  construc- 
tion of  a  bridge  across  the  Illinois  River  at 
Bridge  St.  and  for  removal  of  piers,  piling, 
an  old  wooden  bridge  and  the  debris  of  a 
fallen  reinforced  concrete  bridge  from  the  site 
of  the  new  structure. 

®The  Strobel  Steel  Construction  Co.,  98 
Jackson  Blvd.,  Chicago,  has  been  awarded  the 
contract  for  the  repairing  of  the  Clark  St. 
bridge  over  the  Chicago  River  by  B.  J.  Mul- 
laney.  Commissioner  of  Public  Works,  Room 
705,.  City  Hall ;  the  contract  price  is  $3,690. 
Itemized  bids  and  specifications  for  repairs 
published  in  Engineering-Contracting  Nov. 
30.  1910. 

Bids  have  been  received  by  the  City  Council 
of  Rock  Island,  111.,  for  the  construction  of 
the  Rock  River  bridges.  The  only  bids  con- 
sidered were  the  following :  The  first  amount 
shows  the  bid  on  the  double  span  bridge,  the 
second  the  single  span  and  the  third  amount 
the  bid  on  concrete  work  per  cubic  yard :  Mil- 
waukee Bridge  Co.,  $15,900,  $9,300,  $9:  Cen- 
tral States  Bridge  Co.,  $16,500,  $10,250,  $14.20 ; 
Penn.  Bridge  Co.,  $16,677.25,  $10,792,  $13.50; 
Clinton  Bridge  Co.,  $15,400,  $9,200,  $18.20; 
Joliet  Bridge  &  Iron  Co.,  $16,900,  $9,900,  $15. 
The  bids  call  for  the  rebuilding  of  the  bridges, 
abutments  and  special  concrete  work  neces- 
sary. 

The  contract  of  Edward  Cooney,  Tremont, 
111.,    for    the    construction    of    the    new    iron 


bridge  over  the  Mackinaw  River  at  Waltmire 
ford  has  been  completed  and  Board  of  Super- 
visors who  inspected  the  work  have  accepted 
same.  The  cost  of  the  improvement  was 
$7,988. 

Plans  and  blue  prints  have  been  received  by 
the  City  Council  of  Rockford,  111.,  for  the 
construction  of  the  proposed  new  viaduct  at 
Winnebago  St.  As  proposed  the  structure 
will  have  a  19-ft.  roadway  47  ft.  5  in.  above 
the  base  of  the  viaduct.  City  officials  believe 
the  width  of  the  viaduct  is  not  great  enough. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
5,  by  Board  of  Commissioners  of  Daviess  and 
Knox  Counties,  at  Vincennes,  Ind.,  for  the 
construction  of  a  bridge  over  White  River. 
John  T.  Scott  is  Auditor  of  Knox  County. 

®The  contract  for  the  construction  of  five 
steel  bridges  in  Pike  County,  Ind.,  has  been 
awarded  to  A.  H.  Kinman,  Petersburg,  Ind., 
at  $1,150.  Bids  for  the  work  were  opened 
Dec.  7.     F.  R.  Bildenback  is  County  Auditor. 

Iowa. 

^•Bids  will  be  received  until  Jan.  4,  by  the 
Board  of  County  Supervisors,  Marshalltown, 
la.,  for  the  construction  of  3  reinforced  con- 
crete bridges  in  Marshall  County,  la.  The 
estimated  cost  of  the  structures  is  $11,000.  The 
largest  will  be  130-ft.  span. 

The  bridge  fund  of  Cass  County  is  reported 
to  be  getting  short  and  the  County  Board  at 
Atlantic,  la.,  is  contemplating  issuing  bonds 
in  the  sum  of  $40,000  to  straighten  out  the 
fund. 

City  Council  of  Cedar  Rapids,  la.,  has 
passed  a  resolution  of  necessity  for  the  con- 
struction of  a  bridge  at  3d  Ave.  If  no  ob- 
stacles are  encountered  to  delay  the  necessary 
legislation  Jan.  9,  bids  for  the  new  concrete 
structure  will  be  advertised  for  about  Feb.  1. 

Kansas. 

©Advices  from  Newton,  Kan.,  state  that  a 
contract  was  awarded  Dec.  7  to  B.  H.  North- 
cott  &  Son,  Hesston,  Kan.,  at  $1,267,  for  the 
construction  of  three  pile  bridges,  46  ft.,  62  ft.  ■ 
and  92  ft.  long,  all  having  a  16-ft.  roadway. 
J.  A.   Hunter  is  County  Clerk. 

©Advices  from,  Leavenworth,  Kan.,  state 
that  four  bridge  contracts  have  been  let  by 
the  Commissioners  of  that  county,  two  of 
which  were  situated  in  High  Prairie  township 
and  the  other  two  in  Stranger  township. 
Bridges  No.  285  and  276  were  awarded  J.  W. 
Orr ;  Fulcher  Bridge  went  to  the  Leaven- 
worth Bridge  Co.  and  the  Wheat  Bridge  to 
J.  B.  Tierny. 

©County  Commissioners,  according  to  in- 
formation received  from  Wichita,  Kan.,  have 
awarded  the  contracts  for  the  construction  of 
three  wood  bridges  in  South  Frant  township 
and  one  in  Salem  to  the  Wichita  Construction 
Co.,  at  $1,240.  The  contract  for  the  construc- 
tion of  the  steel  bridge  in  Delano  township  was 
let  to  the  Missouri  'Valley  Bridge  Co.,  Kansas 
City,  Mo.,  at  $1,001. 


^•indicates    work    now    open   for   bids,  ©indicates  a  contract  let  recently. 
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Advices  from  Lawrence,  Kan.,  state  that  it 
has  been  decided  to  construct  a  new  4G-ft. 
bridge  over  Toy  Creek  to  replace  the  old 
wooden  structure  160  ft.  long  in  the  southeast 
part  of  the  county. 

The  Santa  Fe  system  has  made  plans  to 
renew  its  bridge,  No.  39,  on  the  Southern 
Kansas   division. 

Information  received  from  Lawrence,  Kan., 
state  that  County  Commissioners  have  viewed 
the  site  of  the  proposed  bridge  across  the 
creek  in  the  southwestern  part  of  Marion 
township. 

.\dvices  from  Wichita,  Kan.,  state  that  a 
bill  is  to  be  introduced  at  the  coming  session 
of  the  legislature  providmg  for  the  construc- 
tion of  a  $20,000  bridge  over  the  Arkansas 
River  on  1.3th  St.  without  the  matter  being 
voted  upon  by  the  people.  The  County  Com- 
missioners are  in  favor  of  the  movement. 

Maryland. 

Baltunore  County  Commissioners  at  Tow- 
son,  Wd.,  recently  received  bids  for  the  con- 
struction of  a  concrete  bridge  over  Back  River 
at  Eastern  Ave.,  specifications  for  which  do 
not  include  a  steel  draw  or  the  approaches  to 
the  structure.  Andrew  Miller  &  Co.,  at  $34,- 
924,  was  low  bidder. 

Massachusetts. 

®The  contract  for  repairing  Neponset 
bridge,  Boston,  Mass.,  was  awarded  on  Dec. 
12,  to  Fawler  Bros.,  16  City  Square,  Boston, 
at  $1,523.  L.  K.  Rourke  is  Superintendent  of 
Streets. 

It  has  been  announced  at  Springfield,  Mass., 
that  the  Slade's  Ferry  bridge  over  Taunton 
River,  between  Fall  River  and  Somerset,  will 
be  reconstructed. 

Upon  the  recommendation  of  the  Superin- 
tendent of  Streets,  Mayor  Fitzgerald,  Boston, 
Mass.,  has  sent  a  communication  to  the  City 
Council  requesting  $10,000  to  provide  the  en- 
gineering plans  for  the  proposed  new  Chelsea 
North  bridge.  It  is  believed  that  a  suitable 
.    structure  can  be  erected  for  about  $250,000. 

1  Michigan. 

It  has  been  decided  by  the  Grosse  Pointe, 
Mich.,  Township  Board  to  construct  a  bridge 
over  Fo.K  Creek  on  the  Cadieux  Road.  An  en- 
gineer is  now  preparing  plans  and  specifica- 
tions for  the  proposed  reinforced  concrete 
structure,    which    will,    it    is    estimated,    cost 

,   $2,100. 

]  Minnesota. 

The  report  of  the  expert  and  City  Engineer 
L.  W.  Clarke,  Stillwater,  Minn.,  who  recently 
mvestigated  the  condition  of  the  present 
bridge  over  the  St.  Croix  River  shows  that 
practically  the  reconstruction  of  the  structure 
will  be  necessary.  The  estimated  cost  of  the 
improvement   is   $19,393. 

City  Council  of  Duluth,  Minn.,  at  its  next 
meeting  will  decide  as  to  the  next  step  to  be 
taken  in  regard  to  the  construction  of  the 
proposed  bridge  for  the  Nemadji  River  be- 
tween Allouez  and  the  East  End.  The  Mayor 
favors  the  construction  of  a  creosoted  timber 
structure,  which  would  cost  about  $35,000  com- 
plete. 

Missouri. 

I  Plans  have  been  presented  to  the  city  by 
1  Waddell  &  Harrington,  Consulting  Engineers, 
Kansas  City,  Mo.,  for  the  construction  of  the 
proposed  new  reinforced  concrete  bridge  over 
the  Blue  River  at  15th  St.,  Kansas  City.  As 
soon  as  the  city  engineer,  L.  R.  .■\sh,  goes  over 
the  work,  the  Board  of  Public  Works  will 
proceed  with  the  matter. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
Co.  is  making  preparations  for  the  construc- 
tion of  the  proposed  bridge  at  the  Govern- 
ment Way  and  Garden  Sts.,  De  Soto,  Mo.  It 
is  estimated  that  the  work  when  completed 
will  cost  $05,000. 

Nebraska. 

•J*Bids  will  be  received  until  noon,  Jan.  10, 
by  H.  F.  Chapin,  County  Clerk,  York,  Nebr., 
for  the  construction  of  steel  and  wooden 
bridges  that  may  be  built  in  the  County  of 
Vork    for   the   vear    of    1911.      Each   proposal 


must  be  accompanied  by  a  certified  check  for 
$.500. 

4*Bids  will  be  received  until  Noon,  January 
10,  by  Board  of  County  Supervisors,  Geneva, 
Neb.,  for  furnishing  all  material  and  labor  for' 
the  construction  of  all  county  bridges,  both 
bent  and  pile,  steel  and  wooden  required  by 
Fillmore  County.  .Ml  bids  musi  he  accom- 
panied by  a  certified  check  for  $500.  Uriah  F. 
Stanard  is  County  Clerk. 

A  committee  representing  the  Bayard  Pre- 
cinct, recently  met  a  number  of  citizens  of 
Bridgeport,  Nebr.,  to  discuss  the  construction 
of  the  proposed  bridges  over  the  North  Platte 
River  in  Morrill  County,  at  Bayard,  Bridge- 
port and  Broadwater. 

New  York. 

®The  Raymond  Concrete  Pile  Co..  New 
York  and  Chicago,  has  been  awarded  the  con- 
tract for  the  foundations  of  the  pedestal  and 
walls  of  the  bridge  to  be  constructed  at  Glisan 
St.,  Portland,  Ore.,  for  the  Oregon  Railway  & 
Navigation  Co.  G.  T.  Forsyth,  Portland,  Ore., 
is  Bridge  Engineer  of  the.  railroad  company. 

Engineer  William  S.  Manning  of  Syracuse, 
N.  Y,,  is  planning  the  construction  of  a  250 
ft.  bridge  in  connection  with  the  construction 
of  the  Bridge  St.  extension. 

A  meeting  of  the  Grade  Crossing  Commis- 
sion, Niagara  Falls,  N.  Y.,  was  held  Decem- 
ber 6,  to  take  up  the  estimates  for  the  con- 
struction of  the  11th  St.  bridge  over  the  New 
York  Central  tracks  at  the  north  end  of  the 
city. 

State  Barge  Canal  Officials  have  informed 
Supervisor  F.  L.  Waldorf  of  Clyde,  N.  Y., 
that  plans  have  been  completed  for  the  con- 
struction of  two  new  bridges  over  the  canal 
at  that  place, -and  that  contracts  will  be  let  for 
the  work  early  in  the  Spring  providing  for  the 
completion  of  the  work  by  October  1.  The 
Crowell-Sherman-Stalter  Construction  Co.. 
which  has  the  contract  for  the  construction  of 
a  14.2  mile  stretch  of  the  barge  canal  in  that 
vicinity,  has  also  taken  the  contract  for  re- 
moving the  present  structures. 

At  a  recent  meeting  of  the  Buffalo  Grades 
Crossing  Commission  plans  for  the  construc- 
tion of  the  proposed  new  viaduct  across  the 
New  York  Central  tracks  at  Eleventh  St.,  be- 
tween North  and  Grove  Aves.,  were  agreed 
upon.  According  to  the  estimate  of  '.  L. 
Harper,  Buffalo,  N.  Y.,  Engineer  of  the  Com- 
mission, the  substructure  will  cost  .C>45,000  and 
the  superstructure  $70,000.  Bids  for  the  work 
will  probably  be  advertised  soon. 

North  Dakota. 

At  an  adjourned  meeting  of  the  County 
Commissioners  held  at  Pembina,  N.  Dak.,  it 
was  voted  to  grant  the  petition  of  the  city  of 
Drayton,  N.  Dak.,  for  $25,000  to  aid  in  the 
construction  of  the  proposed  bridge  over  Red 
River  at  that  place. 

Ohio. 

•{•Bids  will  be  received  until  Noon,  Janu- 
ary 13,  by  Board  of  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under 
Specification  No.  125,  for  the  concrete  bridge 
o^  Cooper  Ave.  in  Lockland,  Springfield 
Township.  All  bids  must  be  accompanied  by 
a  bond  for  $2,000.  Fred  Dreihs  is  Clerk  of 
the  Board. 

©Information  received  from  Lima,  O.,  states 
that  the  contract  for  the  construction  of  the 
Geiger  Bridge  in  Sugar  Creek  township  has 
been  awarded  to  the  Home  Engineering  & 
Construction  Co.,  Canton,  O.,  at  $717.  The 
structure  is  to  be  of  steel  with  a  creodone 
floor. 

The  following  bids  were  received  by  the 
County  Commissioners,  Warren,  O.,  for  the 
necessary  labor  and  materials  for  the  con- 
struction of  the  large  concrete  culvert  briuge 
over  Little  Squaw  Creek  at  Hosier  Lane ;  Na- 
tional Concrete  Co.,  Indianapolis,  Ind.,  earth 
excavation,  $1  per  yd.;  rock  excavation,  $1.50; 
concrete  masonry,  $7.25  per  yd.;  reinforcing 
steel,  4c;  L.  H.  Link,  Youngstown.  excavation, 
earth,  50c;  rock.  60c;  concrete,  $6.93;  steel,  4c; 
fill,  50c  yd. ;  Quigley  &  Meeker.  Fowler,  exca- 


vation, earth,  $1;  rock.  $2;  concrete,  $7.48; 
steel,  .3V4  and  4c,  Smith  &  Dennis,  Warren, 
excavation,  earth,  70c ;  rock,  $1.25 ;  concrete, 
$6.84;  steel  3%c;  fill.  40c;  G.  H.  Galdini, 
Niles,  excavation,  earth,  75c;  rock,  $1.50; 
Young,  Niles,  excavation,  70c  and  $1.45;  con- 
crete, $7.45;  steel,  3c;  fill,  24%c;  Wyncoop. 
.McGormlcy  &  Co..  Toledo,  excavation.  3.5c 
and  $2 ;  concrete,  $7.86 ;  steel,  2%c ;  fill,  30c. 

Surveyor  of  Franklin  County,  Columbus, 
O.,  is  making  plans  for  the  construction  of  the 
proposed  bridge  over  Blacklick  Creek  to  pro- 
vide the  extension  of  East  Broad  St.  The 
cost  of  the  work,  it  is  believed,  will  be  about 
$18,000. 

County  Commissioners,  Columbus,  O.,  have 
decided  to  condemn  three  bridges  in  Frank- 
lin County,  the  Kings  Ave.,  the  Mound  St.  and 
the  Williams  bridge  between  Franklin  and 
Norwich  townships.  The  aggregate  cost  for 
the  replacement  of  the  structures  is  estimated 
at  $100,000. 

In  connection  with  the  proposed  improve- 
ments of  the  Toledo  &  Ohio  Central  Ry., 
Bucyrus-Toledo-Thurston  Division,  it  is 
planned  to  construct  a  new  solid  steel  bridge 
at  Bucyrus,  O.,  to  replace  the  present  struc- 
ture, j.  A.  Stocker,  Columbus,  O.,  is  Chief 
Engineer  of  the  T.  &  O.  C.  Ry. 

Oklahoma. 

Excavation  has  been  started  by  the  Okla- 
homa Union  Traction  Co.,  near  the  Frisco 
Bridge  over  the  .\rkansas  River,  where  the 
interurban  company  expects  to  construct  a 
new  bridge  for  the  proposed  Tulsa  and  Sapul- 
pa  line.  A.  A.  Small,  Tulsa.  Okla.,  is  Presi- 
dent of' the  company. 

Special  County  Engineers,  according  to  ad- 
vices from  Muskogee,  Okla.,  are  making  sur- 
veys for  the  construction  of  a  bridge  over 
the  Arkansas  River  at  Haskell  and  Webber 
Falls.  The  structure  will  be  built  by  the 
County  Commissioners  out  of  the  fund  pro- 
vided by  the  $140,000  bond  issue  recently  au- 
thorized by  a  vote  of  the  people  for  bridge 
purposes. 

Pennsylvania. 

Board  of  County  Commissioners,  York.  Pa., 
at  a  recent  meeting  decided  to  issue  bonds  in 
the  sum  of  $30,000  to  provide  funds  for  the 
reconstruction  of  the  College  Ave.  bridge. 

Engineers  said  to  be  under  the  employ  of 
the  Lackawanna  Railroad  now  constructing 
a  line  into  Catasauqua,  Pa.,  are  drafting  plans 
for  the  construction  of  a  $500,000  bridge  to 
enable  that  company  to  run  trains  out  of  the 
borough  overhead  on  their  wav  to  .MIentown. 
Pa.  .■\.  E.  Deal,  Hoboken,  N.  J.,  is  Bridge 
Engineer  of  the  Delaware,  Lackawanna  & 
Western  Ry. 

It  has  been  announced  by  M.  W.  Easby.  En- 
gineer of  the  .-Vmerican  Railways  Co.,  Scran- 
ton,  Pa.,  that  plans  for  the  construction  of 
the  proposed  viaduct  at  Mulberry  St.  will  not 
be  completed  before  the  first  of  the  year. 

Two  estimates  'will  be  prepared  by  engi- 
neers of  the  city  and  railroad  concerned  for 
the  construction  of  the  proposed  Seventh  St. 
viaduct,  Altoona,  Pa.,  along  revised  plans. 

Tennessee. 

.\t  a  recent  meeting  of  the  City  Council  of 
Knoxville,  Tenn.,  the  initial  step  was  taken  to- 
ward securing  the  construction  of  a  new  con- 
crete structure  across  the  Southern  Railway 
tracks  on  Gay  St.,  now  known  as  the  Gay 
street  bridge. 

Texas. 

At  a  meeting  of  the  Houston  Launch  Club, 
Houston,  Texas,  which  County  Judge  .\.  E. 
.■\merman  and  County  Commissioner  J.  B. 
Marmion  attended,  the  matter  of  constructing 
a  new  bridge  over  Bray's  Bayou  was  taken 
up.  The  proposed  structure  would  permit  the 
extension  of  the  Houston  Electric  down,  the 
Harrisburg  road. 

Utah. 

.\t  a  meeting  of  the  County  Commissioners. 
Ogden.  Utah,  December  5,  authority  was 
granted  the  road  supervisor  at  Plain  City  to 
erect  a  new  bridge  across  Dick's  creek. 


^•indicates    work    now    open    for   bids.  Vindicates  a  contract  let  recently. 
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Virginia. 

'riic  Municipal  Engineering  Department. 
Lynchburg,  Va.,  has  completed  plans  for  the 
construction  of  a  $200,000  reinforced  concrete 
bridge  over  the  James  River  at  that  point. 
The  structure  will  be  1,081  ft.  long  witli  ap- 
proaches aggregating  300  ft.,  and  it  will  be  60 
ft.  above  the  low  water.  Grade  crossings 
with  the  Chesapeake  and  Ohio  and  Norfolk  & 
Western  Rys.  will  be  eliminated  by  the  im- 
provement and  it  is  expected  that  the  com- 
panies will  contribute  at  least  one-half  the 
cost. 


Wisconsin. 

O'Kcefe  &  Orbison,  Contractors  of  Apple- 
ton,  Wis.,  have  completed  their  contract  on 
the  construction  of  the  ,$1,000,000  steel  and 
concrete  Chicago  &  Northwestern  Railroad 
bridge  over  Little  Lake  Butte  des  Morts.  The 
work  required  two  years'  time. 

Plans  have  been  made  by  the  Northwest- 
ern Engineering  &  Construction  Co.,  Mil- 
waukee, Wis.,  for  the  construction  of  the  trac- 
tion line  bridge  over  the  Rock  River  at  Proph- 
etstiiwn.    111.      The    structure    will   be   built   to 


accommodate  two  tracks  and  will  consist  of 
five  100-ft.  spans  resting  on  concrete  piers. 
The  estimated  cost  of  the  work  is  $5o,000. 

Plans  are  being  prepared  by  L.  J.  Klug,  Su- 
perintendent of  Bridges.  Milwaukee,  Wis.,  for 
the  construction  of  the  proposed  new  Oneida 
St.  bridge.  The  channel  at  that  point  is  80 
ft.  wide ;  the  structure  will  have  a  40-ft.  road- 
way with  a  12-ft.  sidewalk  on  each  side  and 
is  estimated  to  cost  $l-25,000.  The  completion 
of  the  work  will  require  about  nine  months' 
time. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

®The  Southern  Bitulithic  Co.,  has  been 
awarded  the  contract  in  Birmingham,  Ala., 
for  the  construction  of  120,000  sq.  yds.  of  bi- 
tulithic paving  for  $1.80  per  sq.  yd.  Bids 
were  opened  December  7. 

The  Commissioners'  Court  of  Elmore  Coun- 
ty, Wetumpka,  Ala.,  has  secured  the  services 
of  the  Solomon-Norcross  Engineering  Co., 
of  Atlanta,  Ga..  to  take  charge  of  the  work 
of  constructing  good  roads  in  the  county. 
Bonds  were  recently  voted  in  the  sum  of  $170,- 
ilOO   for   this  work. 

Arizona. 

It  is  reported  from  -Tempe,  Ariz.,  that  V. 
S.  Griffith,  of  Tucson,  Ariz.,  will  erect,  near 
the  smaller  butte,  a  rock  crusher  to  prepare 
crushed  rock  material  for  road  work  in  antici- 
pation of  a  great  quantity  of  road  work  that 
will  be  done  in  the  valley  within  the  next  few 
years. 

California. 

The  County  Commissioners  of  Tulare  Coun- 
t.v,  Viscalia,  Cal,  have  been  offered  the  right 
of  way  for  a  road  extending  across  the  estate 
lands  of  Henry  Jacobs  and  forming  the  link 
that  is  to  connect  the  two  ends  of  the  Sand 
Creek  road  that  is  proposed  by  the  Fresno 
County  people. 

The  Board  of  Trade  of  Placerville,  Cal., 
has  started  a  movement  having  for  its  pur- 
pose the  securing  of  a  part  of  the  State's  good 
roads  bonds  to  build  a  road  between  Folsom 
and  Placerville,  to  connect  Sacramento  County 
roads  with  the  State  road  to  Lake  Tahoe. 
C.  A.   Swisler  is  interested. 

The  town  trustees  of  .Sausalito,  Cal.,  are 
making  arrangements  to  spend  $50,000  on  the 
improvements  of  local  streets,  using  a  system 
of  road  building  known  as  oilcrete.  The 
foundation  of  the  roadbed  will  be  built  of  con- 
crete, 4  ins.  deep  and  reinforced  in  the  cen- 
ter with  wire  netting.  On  top  of  this  will 
be  placed  a  composition  of  which  90  per  cent 
is  asphalt. 

At  the  December  •"i  session  of  the  County 
Supervisors,  held  at  Marysville,  Cal.,  a  com- 
mittee from  the  Nevada  County  Board  offered 
to  buy  the  Freeman  loll  road. 

The  County  Conunissioners  at  Oakland, 
Cal.,  have  adopted  a  resolution  relative  to  the 
grading,  draining  and  liridging  of  a  portion 
of  the  county  road  leading  from  San  Leandro 
to  Havward,  in  the  San  Lorenzo  road  district. 
The  County  Survevor  has  prepared  plans  and 
specifications  for  the  work  and  has  estimated 
that  it  will  cost  $;5,180. 

The  Chamber  of  Commerce,  of  Oroville, 
Cal.,  has  decided  to  IxMist  for  funds  from  the 
$18,000,000  state  highway  bond  issue  to  build 
a  wagon  road  up  the  Feather  River  canyon  to 
Nevada,  which  will  i>rovide  a  shorter  road 
from  Oroville  to  Sierra  County.  Engineer  S. 
J.  Norris,  who  made  a  survey  of  a  proposed 
short  road  from  Oroville  to  LaPorte,  reports 
that  it  would  cost  $20,000  to  $.30,000  to  con- 
struct the  road. 

The  City  Council  of  Los  Angeles,  Cal.,  has 
passed  an  ordinance  providing  for  the  paving 
of  San  Pedro  St.,  from  Aliso  to  Fifth  Sts. 
The  specifications  provide  for  leaving  a  strip 
21    ft.   wide    from    .Miso   to   Fourth,    dcnvn   the 


center  of  the  street  without  pavement,  because 
it  is  expected  the  Pacific  Electric  Railroad  will 
be  granted  a  franchise  for  this  distance.  The 
uncovered  strip  is  to  lie  .graded  and  graveled. 

Colorado. 

^Bids  will  be  received  until  11  a.  m.  De- 
cember 27,  by  Board  of  Public  Works,  Den- 
ver, Colo.,  for  furnishing  the  inaterials,  sup- 
plies, labor,  etc.,  for  grading,  curbing  and 
guttering  and  otherwise  improving  East  Den- 
ver Improvement  District  No.  6.  A  certified 
check  for  $.5,000  must  be  filed  with  each  bid 
payable  to  the  City  Treasurer.  Plans  and 
specifications  may  be  obtained  from  the  Board 
of   Public  Works. 

Louis  Wyman,  chairman  of  the  Board  of 
Commissioners  of  San  Juan  County,  Silver- 
ton,  Colo.,  at  a  recent  meeting  held  in  the 
Chamber  of  Commerce,  Denver,  Colo.,  it  is 
reported,  stated  that  his  county  has  ap- 
propriated $20,000  toward  the  construction  of 
a  circle  highway  for  automobiles  through  23 
counties  of  the  state.  Other  counties  through 
which  the  highway  is  to  pass  will  probably 
appropriate  a  like  amount. 

Connecticut. 

The  city  of  Bridgeport,  Conn.,  contemplates 
purchasing  two  street  flushing  machines.  Fred- 
erick Schreibcr  is  Supt.  of  Street  Cleaning. 

Florida. 

^Bids  will  be  received  until  11  a.  m.  De- 
cember 28,  by  Constructing  Quartermaster, 
Fort  Barrancas,  Fla.,  for  constructing  approxi- 
mately 4.'i0  sq.  yds.  of  macadam  road  with  con- 
crete curb  and  gutter  at  this  post.  A  check 
for  10  per  cent  of  the  amount  bid  must  be 
filed  with  each  proposal.  Plans  and  specifica- 
tions, together  with  lilanks  and  other  informa- 
tion, can  be  obtained  of  the  Quartermaster. 

^Ijids  will  be  received  until  December  22, 
by  City  Engineer,  Jacksonville,  Fla.,  for  re- 
surfacing Main  St.  from  the  city  limits  to 
Phoenix  Park,  a  distance  of  two  miles,  more 
or  less;  Ortega  Rd.,  from  the  city  limits  to 
McGirts  Creek  bridge,  two  and  one-half  miles, 
more  or  less,  with  rock,  bituminous  or  asphalt 
binder  (bidders  to  furnish  their  own  specifi- 
cations) :  Hendricks  Ave.  and  Landon  Ave., 
from  St.  Johns  Ave.,  to  connect  with  the 
Mandarin  Rd.,  one  mile,  more  or  less,  with 
vitrified  lirick ;  from  Phoenix  Park  to  Whit- 
taker  .^ve.,  one-half  mile,  more  or  less,  with 
vitrified  brick;  Sixty-fourth  St..  from  Ortega 
Rd.  to  the  old  Orange  Park  Rd.,  three-quarters 
of  a  mile,  more  or  less,  with  oyster  shell  foun- 
dation covered  with  Volusia  shell  and  also  the 
completion  of  the  grading  of  Lake  Shore 
Blvd.,  from  Orange  Park  Rd.  to  Middlelnirg 
Rd. 

•j*Bids  will  be  received  until  7 :30  p.  m., 
January  5.  by  W.  F.  Divine,  City  Clerk,  St. 
Petersburg,  Fla.,  for  grading,  paving  with 
brick  and  otherwise  improving  Second  St. 
from  First  to  Seventh  Aves.,  including  about 
4.00(1  Ihi.  ft.     M.  Spencer  is  Engineer, 

^Bids  will  be  received  until  2  p.  m.,  Jan- 
uary 3.  by  Board  of  County  Commissioners. 
C.  M.  Knott,  Clerk,  Tampa,  Fla.,  for  furnish- 
ing road  roller,  scarifier  and  grader ;  also  three 
wasous  suitable  for  the  housing  of  convicts. 

The  Duval  County  Commissioners.  Jackson- 


ville, Fla.,  have  decided  to  build  six  miles  of 
roadway   in   different   parts  of  the  county. 

Georgia. 

Mayor-elect  Courtland  S.  Winn,  of  Atlanta, 
Ga.,  contemplates  asking  the  City  Council  to 
pave  Spring  St.,  and  construct  a  driveway  in 
Grant   Park. 

Idaho. 

The  Commercial  Club,  of  Lewiston,  Idaho, 
has  inaugurated  a  tiiovement  to  secure  a  sys- 
tem of  sidewalks  and  streets  for  the  city.  The 
report  of  the  committee  provides  for  the  crea- 
tion of  an  improvement  district  on  Normal 
Hill,  embracing  the  territory  from  Prospect 
Ave.,  east  to  and  including  13th  St.,  and  from 
the  boulevard  north  to  and  including  10th 
Ave.,  Eighth  St.,  to  be  treated  with  a  hard- 
surface  pavement  from  the  top  of  the  Ninth 
St.  grade  to  the  entrance  gates  to  the  Lewis- 
ton  orchards,  and  the  remaining  streets  and 
avenues  in  the  district  to  put  to  grade  and 
fi-in.  concrete  curbs  and  2-ft.  concrete  gutters 
to  be  constructed.  The  proposed  improve- 
ments, it  is  estimated,  will  cost  between  $75,- 
000  and  $85,000. 

Advices  from  Grangeville,  Idaho,  state  that 
farmers  and  stock  raisers  in  the  Joseph  and 
Dumacq  plains  region  are  building,  by  private 
subscription,  a  wagon  road  to  Whitebird.  on 
the  Salmon  River,  about  15  miles.  Fred  Erk- 
stine,  of  Grangeville,  is  Engineer  in  Charge. 

Illinois. 

The  City  Council  of  Rock  Island.  111.,  is 
considering  the  improvement  of  the  Ninth  St. 
road  from  the  city  limits  to  Rock  River.  The 
proposition  is  to  obtain  from  the  state  the 
material   for  building  a  hard  road. 

Follow-ing  are  the  low  1)ids  and  bidders  as 
received  by  the  Board  of  Local  Improvements, 
city  of  Chicago,  Cha3.  A.  V.  Standish.  Secre- 
tary, Room  302  City  Hall,  for  constructing 
cinder  sidewalks  in  the  following  streets;  bids 
opened  Dec.  10,  1910:  Six-ft.  cinder  sidewalk, 
north  side  of  Addison  St.,  from  southwest  line 
of  Milwaukee  .\ve.,  to  east  curb  line  of  N. 
47th  Ave.,  1,010  lin.  ft.  of  walk.  1.0  average 
fill,  0.9  average  cut,  trees  and  underbrush  in 
line  of  walk,  $.43  per  lin.  ft.,  Quinn  Construc- 
tion Co.,  3519  W.  Chicago  .^ve, ;  0-ft.  cinder 
sidewalk  on  both  sides  Bishop  St.,  from  south 
line  of  W.  90th  St.  to  north  curb  line  of  W. 
91st  St.,  982  lin.  ft.  of  walk  to  be  built,  1.-25 
average  fill,  982  lin.  ft..  75-ft.  cut.  $..34%  per 
lin.  ft.,  John  Hickev,  1402  W.  59th  St.;  C-ft. 
cinder  sidewalk,  both  sides  S.  California  Ave. 
from  the  southeast  curb  line  of  .\rcher  Ave. 
to  the  north  curb  line  of  W.  47th  St..  2,130 
lin.  ft.  of  walk  to  build,  1.5  ft.  average  fill,  $.31 
per  lin.  ft.,  Quinn  Construction  Co. :  li-ft.  cin- 
der sidewalk  on  both  sides  of  Greenwood 
Terrace,  from  west  line  of  N.  40th  Ave.  to 
east  curb  line  of  N.  48th  Ave..  320  lin.  ft.  of 
walk  to  be  built,  1%  ft.  average  fill,  95  lin. 
ft.,  0.25  average  cut,  $.31  per  lin.  ft.,  Quinn 
Construction  Co. ;  0-ft.  cinder  sidewalk  on  the 
south  side  of  W.  Irving  P  trk  Blvd..  from  the 
west  line  of  N.  OOlh  to  the  east  line  of  N. 
68th  .\ve„  178  lin.  ft.  of  walk  to  be  built,  2.2 
ft.  av»rage  fill.  ?  per  lin.  ft..  Quinn  Construc- 
tion Co.  &  Deiuling  &  Wendt,  84  La  Salle  5t. 
(tie);    0-ft.     cinder    sidewalk    both    sides    of 


•{•indicates    work    now    open    for   bids.  Vindicates   a  contract   let  recently. 
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Lavireiicc  Ave.,  from  west  line  nt  X.  .jtith  Ave. 
to  east   curl)   line  of    N.  •")8th   Ave.,   produced 
south.    1.S4II   liii.    ft.   of   walk   to   be  built,   1.2 
average   till.    l.IUn  lin.    ft.,   7   ft.  average  cut. 
$.318.   Stciiart   Callsen.  38t!.")   Milwaukee  .\ve. : 
(i-ft.  cinder  sidewalk  on  west  side  S.  Morgan 
St.,  from  a  line  parallel  with  and  200  ft.  south 
of  the  south  line  of  W.  HOtli  St.  to  line  parallel 
with   and   'iOit   ft.   south   of   the   south   line  of 
\V.  80th   St..   100  lin.   ft.  of  walk  to  be  built, 
1.25  average  till.  lOd  lin.  It.  average  cut,  .^  ft., 
$.38  per  lin.  ft.,  Chas.  Chambers ;  5248  S.  Wood 
St. ;   G-ft.   cinder   sidewalk   on   both   sides   W. 
105th  St..  from  the  west  curb  line  of  S.  Seeley 
Ave.  to  the  east  curb  line  of   S.   Leavitt   St.. 
540  lin.   ft.   of   walk   to   be   built,   1.5   average- 
fill,  .242  lin.   ft.   average  cut   1.25  ft..  $.30  per 
lin.  ft..  Chas.  Chambers :  C-ft.  cinder  sidewalk 
on  south  side  W.  lOtith  St..  from  the  west  curb 
line  of  S.  Seeley  Ave.  to  east  curb  line  of  S. 
Leavitt   St.,   OTO'  lin.    ft.   of   walk   to   be   built. 
1.7   ft  average   fill,  424   lin.   ft.  average  cut   .0 
ft.,  $.30  per  lin.  ft..  Chas.  Chambers:  (5-ft.  cin- 
der sidekalk  on  east  side  of  Oak  Ave.,   from 
the   south   curb    line    of    \V.    0.5th    St.    to    ths 
north   curb  line   of   \V.   00th   St..    1.205   lin.   ft. 
.[vcrage  fill.   1.25  ft..  I.118O  lin.  ft.,  average  cut 
.0   ft..   $.30  per   lin   ft..   Chas.   Chambers;   0-ft 
cinder  sidewalk  on  south  side  of  W.  77th  St.. 
from    west    curb    line    of    S.    Center    .Ave.    to 
east  curb   line   of   S.   .Ada   St.,   178  lin.   ft.   of 
walk  to  be   built,  average   fill   1.3   ft..   178  lin. 
ft..   avera.ge   cut    1.0    ft..   $..32   per   lin.    ft..    B. 
Sullivan.  7020  Rhodes  Ave.:  6- ft.  cinder  side- 
walks   on    a    system    of    streets    as    follows : 
North    side    of    02nd    St..    west    curb    line    of 
Viucennes    Ave.   to   a    line   parallel    with    and 
210  ft.   west  of  west  line  of   Vincennes  .Ave. 
and  on  the  west  line  of  Vincennes  .\ve..  from 
the  south  curb  line  of  01st  St.  to  a  line  parallel 
with   and   100   ft.   south   of   the   south   line   of 
02nd  St..  654  lin.  ft.  of  walk  to  be  built    aver- 
age   fill    1.7    ft.,   $.40%    per    lin.    ft.,    Wathall 
Bros..  514G  Honore  St.;  (i-ft.  cinder  sidewalk 
on    a   system   of   streets   as    follows :      South- 
'  .ist   side   of   .Archer   .Ave.,   west  curb   line  of 
S    43rd  .Ave.  to  east  curb  line  of  S.  44th  Ave., 
north    side   of   \V.   52nd   St..   west   line   of   S. 
42nd  Ave.  to  east  curb  line  of  S.  -'4th  Ave., 
west  side  of   S.  42nd  .Ave.,  south  line  of  W. 
"list    St.   to  north   line   of   W.   52nd   St..   both 
allies  of  S.  43rd  .Ave.,  from  south  curb  line  of 
"VV.  51st  St..  produced  west  to  north  curb  line 
of   W.   52nd    St..    both    sides    south    43rd    Ct.. 
from   southeast  curb   line   of  Archer  Ave.  to 
north  curb  line  of  W.  52nd   St.,  and  on  east 
side    of    S.    44th    Ave.,    from    southeast    curb 
line    of    .Archer    Ave.    to   north    curb    line   of 
W.  52nd  St.,  4,675  lin.  ft.  of  walk  to  be  built, 
avera.gefill  1.7  ft.,  25  lin.   ft.,  average  cut  .25 
ft..  $.35  per  lin.   ft..  Quinn  Construction  Co. ; 
6-ft.   cinder  sidewalk   on   a  svstem  of   streets 
as   follows :     South   side  of   E.  76th   St..  west 
curb  line  of  Ellis  Ave.  to  east  line  of  Ingleside 
.Ave.,  north  side  of  77th  St.,  west  curb  line  of 
Ellis  Ave.  to  east  line  of  Ingleside  .Ave.,  south 
-ide  of  77th  St..  west  crb  line  of  Ellis  Ave. 
t.i  east  line  of  Cottage  Grove  Ave.,  both  sides 
K.   78th   St..   west   curb   line  of   Ellis   Ave.  to 
east  curb  line  of   Cottage   Grove   .Ave.,  north 
side  of  70th  St..  west  curb  line  of  Ellis  Ave. 
to  east  curb  line  of  Cottage  Grove  Ave.,  west 
side  of  Ellis  .Ave.,  north  curb  line  of  70th  St. 
to   south   curb   line   of   76th   St..   east  _side   of 
Ingleside    .Ave.,    south    curb    line    of   77th    St. 
to  north  curb  line  of  70th  St.._both  sides  Drex- 
el  .Ave.,  south  curb  line  of    i7th   St.  to  north 
curb  line  of  70th  St..  and  east  side  of  Cottage 
Grove    .Ave.,    south    curb    line   of   77th   St.   to 
north   curb   line    of    70th    St..   614   lin.    ft.    of 
walk  to  be  built,  averace  fill  3.25  ft.,  $.42  per 
lin.    ft.,   R.   Sullivan,  7020   Rhodes  .Ave.;  6-ft. 
cinder    sidewalk    on    a    svstem    of    streets    as 
follows :     South  side  of  W.  56th  PI.,  east  curb 
line  of  S.  Lawndale  to  a  line  parallel  with  and 
50  ft.  east  of  east  line  of   S.  Lawndale  .Ave.. 
both  sides  of  W.  57th  PI.. west  curb  line  of  S. 
U-iwudale  .Ave.  to   east  line  of   S.   Springfield 
.\ve.,  south  side  of  W.  58th  St..  west  curb  Ime 
of  S.  Lawndale  .Ave.  to  east  curb  hue  of  S. 
Hamlin,     north    side    of    W.    58th     PI.,     west 
curb   line   of   S.   Lawndale   .Ave.   to   east   curb 
line  of  S.  Hamlin  Ave.,  north  side  of  W.  50th 
St..  west  curb  line  of  S.  Lawndale  Ave.  to  east 


line  S.  Springfield  .Ave.,  cast  side  of  S.  Lawn- 
dale .Ave.,  south  curb  line  of  \V.  56th  PI.  to 
north  curb  line  of  57th  St.,  west  side  of  S. 
Lawndale  .Ave.,  south  curb  line  of  \V.  .57th 
St.  to  north  curb  line  of  W.  50th  St.,  and  on 
cast  side  of  S.  Hamlin  .Ave.,  from  south  curb  . 
line  of  W.  57th  PI.  to  north  curb  line  of  W. 
50th  St..  4.363  lin.  ft.  of  walk  to  be  built,  aver- 
age fill  1.7  ft.,  3,863  lin.  ft.  average  cut  1.7  ft., 
$.33  per  lin.  ft..  Chas.  Chambers ;  6-ft.  cinder 
sidewalk  on  a  system  of  streets  as  follows: 
Roth  sides  of  west  07th  St.,  west  curb  line  of 
S.  Butler  St.  to  east  line  of  S.  Wallace  St.. 
both  sides  of  W.  08th  St.,  from  west  line  of 
Butler  St.  to  east  curb  line  of  Parnell  .Ave., 
and  on  both  sides  of  south  line  of  W.  06th 
St.  to  north  line  of  W.  00th  St.,  1,543  lin.  ft. 
of  walk  to  be  built,  average  fill  1.5  ft.,  863  lin. 
ft.  .75  ft.  average  cut.  $..37  per  lin.  ft.,  Demling 
&  Wendt,  84  La  Salle  St.;  6-ft.  cinder  side- 
walk on  a  system  of  streets  as  follows :  West 
side  Dobson  Ave.,  south  line  of  81st  St.  to 
north  curb  line  of  82nd  St.,  both  sides  of  82nd 
St.,  east  curb  line  of  Ellis  Ave.  to  west  line 
of  I.  C.  R.  of  W.,  150  lin.  ft.  of  walk,  1.75  ft. 
average  fill,  $.60  per  lin.  ft.,  A.  L.  Strachan 
&  Son.  5737  S.  May  St. ;  6-ft.  cinder  sidewalks 
on  a  system  of  streets  as  follows :  East  side 
of  S.  Halsted  St..  south  curb  line  of  W.  05th 
St.  to  north  curb  line  of  W.  07th  St.,  north 
side  of  W.  07th  St.,  east  curb  line  of  S. 
Halsted  St.  to  a  line  parallel  with  and  125.0 
ft.  east  of  east  line  of  S.  Halsted  St.,  630  hn. 
ft.  of  walk  to  be  built,  average  fill  1.75  ft.,  $.38 
per  lin.  ft..  Chas.  Chambers  &  Son  ;  6-ft.  cin- 
der sidewalk  on  a  .system  of  streets  as  follows: 
Roth  sides  of  W.  47th  PI.,  west  curb  line  of  S. 
Leavitt  St.  to  east  line  of  S.  Western  Ave. 
RIvd..  both  sides  of  W.  48th  PI.,  west  curb 
line  of  S.  Oakley  .Ave.  to  east  line  of  S.  West- 
ern .Ave.  Blvd..  north  side  of  W.  40th  St.. 
w-est  curb  line  of  S.  Oakley  Ave.  to  east  line 
of  S.  Western  Ave.  Blvd..  west  side  of  S. 
Leavitt  St.,  south  line  of  W.  47th  St.  to  north 
curb  line  of  W.  47th  PI.,  both  sides  S.  Oak- 
lev  .Ave.,  south  curb  line  of  W.  47th  St.  to 
north  curb  line  of  W.  40th  St..  3.575  lin.  ft. 
of  walk  to  be  built,  average  fill  1.7  ft..  200 
lin.  ft.  average  cut  1.0  ft..  $.33  per  lin.  ft., 
Chas.  Chambers  &  Son.  The  contracts  have 
not  yet  been  awarded. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Jan- 
uary 3,  by  Board  of  County  Commissioners. 
Daviess  County.  Washington.  Ind.,  for  the 
construction  of  two  gravel  roads  in  'Barr 
township.  Thomas  Nuget  is  .Auditor  of  the 
county. 

•J«Bids  will  be  received  until  2  p.  m..  Jan- 
uary 3.  by  Board  of  County  Commissioners, 
Martinsville,  Ind..  for  the  highwav  improve- 
ments, in  Adams  township.  B.  E.  Thornburgh 
is  .Auditor  of  Morgan  County. 

•{•Bids  will  be  received  until  1  p.  m..  Jan- 
uary 3,  by  Board  of  County  Commissioners 
Madison.  Ind.,  for  the  construction  of  a 
road  in  Madison  township.  Gaylord  F.  Crozier 
is  Auditor  of  Jefferson  County,  Ind. 

•{•Bids  will  be  received  until  1  p.  m..  Jan- 
uary 3.  by  County  Commissioners  at  Wabash. 
Ind.,  for  the  construction  of  two  macadam 
roads  in  Chester  township.  J.  P.  Noftzger  is 
.Auditor   of   Wabash    County. 

4»Bids  will  be  receij'ed  until  2  p.  m..  Jan- 
uary 2,  by  Board  of  County  Commissioners, 
Bloomington,  Ind.,  for  the  construction  of  a 
public  highway  in  Van  Buren  Township. 
Horace  Blakely  is  Auditor  of  Monroe  Coun- 
ty.  Ind. 

•{•Bids  will  be  received  until  noon,  January 
2,  by  County  Commissioners  at  Delphi,  Ind., 
for  the  construction  of  a  gravel  road  in  Jack- 
son Township.  M.  G.  Haun  is  .Auditor  of 
Carroll  County. 

®James  L.  Barnes  and  Samuel  Grauc!  liavc 
secured  the  contracts  for  building  the  Charles 
Becklev  road  in  Boone  Township,  Ind.,  for 
$10,008. 

©Advices  from  Lafayette.  Ind..  state  that 
Snyder  &  Barnett  have  been  awarder!  the  con- 
tract for  the  construction  of  the  Phillips  road 
in  Wabash  Township,  for  $4,448. 


©The  County  Commissioners  at  Ij-igansport, 
Ind..  have  awarded  contracts  for  the  con- 
struction of  roads  in  Cass  County  to  Barnes  & 
Grau,  Logansport :  Walter  Girton.  Logansport ; 
James  Pierce.  Delphi,  Ind. 

®The  County  Commissioners  at  Marion, 
Ind.,  have  awarded  new  gravel  road  contracts 
as  follows :  .Allen  York  road,  to  Bert  Small, 
$.5,315;  W.  H.  Highlcy  road,  to  Bert  Small, 
$5,700;  Lindsay  road,  to  Lcroy  Brookshirc, 
$0,540 ;  W.  .A.  Wimmer  road,  to  Mackey  & 
Druckemiller,  $7,643.  and  the  F  M  Wimmer 
road.  $6,095. 

Iowa. 

.A  resolution  has  been  passed  by  the  City 
Council  of  Macjucketa.  la.,  empowering  the 
street  committee  to  employ  an  engineer  and 
assistants  to  get  the  grade,  etc.,  for  .30  blocks 
of  paving,  which,  if  found  layahle.  will  he 
ordered   for  next  year. 

Advices  from  Amite  City,  la.,  state  that  an 
election  was  held  at  the  Indepenilence  and 
Natalbany  precincts  to  determine  whether  a 
special  tax  of  two  mills  shall  be  levied  for  five 
years  in  the  Sixth  Ward  for  the  purpose  of 
building  and  maintaining  the  public   roads. 

It  is  proposed  to  construct  a  highway  be- 
tween Dubuque.  la.,  and  Sioux  City,  la.,  to  be 
known  as  the  Ilawkcvc  Highway.  Hon.  H. 
W.  Grout,  of  Cedar  Falls.  la.,  is  interested. 

Kansas. 

The  good  roads  committee  of  the  Tola 
Booster  Club.  lola,  Kan.,  has  prepared  plans 
for  the  building  of  a  macadam  highway  ex- 
tending south  to  Tulsa  and  north  to  Kansas 
Citv.     Frank  Wood  is  Secretary  of  the  cluh. 

Within  a  few  months  the  County  Commis- 
sioners of  Shawnee  County.  Topeka,  Kan., 
intend  to  purchase  a  road  roller  at  an  esti- 
mated cost  of  $2,.50O. 

The  Board  of  County  Commissioners  of 
Reno  County.  Hutchinson.  Kan.,  has  ac- 
cepted the  plans  and  specifications  for  the 
Haston  road  in  Walnut  Township,  as  prepared 
by  Engineer  W.  B.  Harris.  Bids  for  the  im- 
provement of  the  road  will  be  advertised  for 
shortly. 

Kentucky. 

+Bids  will  be  received  until  3  :.30  p.  m.. 
January  16.  bv  Board  of  Public  Works, 
Paducah.  Ky..  for  the  improvement  of  the 
following  streets :  Broadwav.  from  the  I.  C. 
R.  R.  to  1.5th  St..  including  14,.{25  sq.  ft.  con- 
crete sidewalks.  82"  sq.  ft.  of  concrete  drive- 
waj'.  2,000  lin.  ft.  concrete  gutters.  2,000  lin. 
ft.  granite  curbing:  Jefferson  St..  from  1 1th 
to  14th  Sts.,  including  23,000  sq.  ft.  concrete 
sidewalks,  800  sq.  ft.  concrete  driveways,  3,- 
040  lin.  ft.  concrete  gutters,  .3.040  lin.  ft. , 
granite  curbing.  200  lin.  ft.  of  cast  iron  drain 
pipe:  North  10th  St..  from  Trimble  St.  to 
Burnett  St.,  including  13,300  sq.  ft.  concrete 
sidewalks.  380  sq.  ft.  concrete  driveways.  2.520 
lin.  ft.  concrete  gutters,  2.500  lin.  ft.  granite 
curbing,  500  lin.  ft.  of  cast  iron  drain  pipe. 
L.  .A.  Washington  is  City  Engineer. 

®W.  O.  Sweeney  has  been  awarded  the  coti- 
tract  by  the  County  Commissioners  at  Mount 
Sterling.  Ky..  for  the  construction  of  a  five- 
mile  free  gravel  road  in  Bethlehem  Township 
for  $7,400. 

Maryland. 

•{•Bids  will  be  received  until  II  a.  m.,  De- 
cember 28,  by  Board  of  .Awards,  J.  Barry  Ma- 
hool.  President.  Baltimore.  Md..  for  grading, 
curbing  and  paving  with  vitrified  blocks  or 
bitulithic.  Patuxens  St.,  from  the  north  side 
of  Favette  St.  to  the  south  side  of  Philadelphia 
Rd. 

.Advices  from  Baltimore.  Md..  state  that 
Mayor  Mahool  will  advocate  the  passage  of 
the'$l5,000.000  paving  loan  in  his  message  to 
the  City  Council,  which  is  due  Jan.  L  B.  T. 
Fendall  is   Gity   Frgineer. 

Michigan. 

General  ?>Ianag<?r  Freshrev.  of  the  Board  of 
Public  Works  of  Grand  Rapids,  Mich.,  will 
soon  prepare  soecifications  and  secure  bids  on 
two  street  flushing  wagons  for  use  in  that 
citv  rext  summer. 

The  Board  of  Supervisors  of  Baraga  Coun- 
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ty,  L'Anse,  Mich.,  has  been  petitioned  for  the 
construction  of  a  roadway  from  Munising  to 
Marquette  and  from  Marquette  to  Nestoria. 
The  construction  of  this  road  would  make  a 
connecting  link  in  the  iron-copper  country 
highway. 

The  city  of  Ludington,  Mich.,  will  lay  11 
blocks  of  Westrumite  asphalt  paving  next  year 
at  an  estimated  cost  of  $1.G2  per  sq.  yd.,  not 
including  curb  and  gutter.  Portions  of  three 
streets  will  be  paved  and  work  will  begin 
at  the  earliest  possible  moment  next  spring. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Bay  City,  Mich.,  asking  that 
the  petitions  received  in  1907  and  again  in 
1909  asking  for  a  vitrified  brick  pavement  on 
Madison  Ave.,  from  Columbus  to  Kosciuszko 
Aves..  be  further  considered. 

Mississippi. 

•J«Bids  will  be  received  until  1  p.  m.,  Jan- 
uary 4,  by  Board  of  Supervisors,  Montgomery 
County,  Winona,  Miss.,  for  the  contract  to 
work  the  following  number  links  of  the  public 
roads  of  that  county  for  a  period  of  four 
vears  from  January  1,  1911:  Links  Nos.  1,  2, 
4,  6.  9,  10,  11.  12.  13,  14,  15,  16,  21,  25; 
26,  27,  29,  .30,  7,  iS.  19,  20,  34  and  .35  and  5,  .32 
and  33  m  district  No.  1,  and  links  numbered  1, 
4,  5,  6,  7,  8,  9,  10,  n,  12,  14.  16,  17,  18,  19; 
2,  3,  and  13  and  15,  in  district  number  2,  and 
links  number  3,  4,  7,  13.  15,  16,  22,  24,  and  25. 
in  district  number  5.  The  Board  reserves  the 
right  to  reject  any  or  all  bids.  The  contrac- 
tor will  be  required  to  give  bond  in  a  sum 
equal  to  the  aggregate  amount  of  the  contract 
for  the  whole  period  of  4  years.  Joe  T.  Parks, 
Clerk. 

The  Board  of  Supervisors  at  Brookhaven, 
Miss.,  has  adopted  an  order  for  a  special  elec- 
tion December  31  on  the  proposition  to  issue 
bonds  for  constructing  permanent  roads  in 
District  No.  1,  of  Lincoln  County.  It  is  pro- 
posed to  build  about  60  miles  of  road,  which 
will  cost  from  $100,000  to  $1-50,000. 
Missouri. 

Ordinances  have  been  introduced  in  the  City 
Council  of  St.  Joseph,  Mo.,  providing  for  the 
resurfacing  of  the  brick  paving  on  Eighth  St., 
Olive  to  Messanie  St.,  and  Messanie  St., 
Eighth  to  Sixth  Sts.,  with  asphalt. 

Following  bids  were  received  December  6 
by  the  City  Council  of  Springfield.  Mo.,  for 
street  improvement  work :  Rackliffe-Gibson 
Construction  Co. — Paving  with  Hassam, 
patented,  class  B,  on  Commercial  St.,  from 
Grant  St.  to  Euclid  Ave,  $1.75  per  sq.  yd.; 
paving  with  Hassam  on  Mt.  Vernon  St.,  from 
JeiTerson  to  Campbell  Sts.,  $1.75  per  sq.  yd. ; 
paving  with  Hassam  on  Commercial  St.,  from 
Campbell  to  Lyon  Sts.,  $1.75;  on  Commercial 
St.,  from  Lyon  to  Grant  Sts.,  $1.75  per  sq.  yd. 
Jarrett  Construction  Co. — For  concrete  curb- 
ing on  Billings  St..  from  Phillips  St.  to  Grand 
Ave.,  $.40  per  lin.  ft. ;  four-ft.  cement  sidewalk 
on  both  sides  of  Calhoun  St..  from  Broad  .St. 
to  Frisco  right-of-way,  at  $.45  per  lin.  ft., 
and  $.35  per  cu.  yd.  for  grading.  The  Will  F. 
Plummer  Co. — For  second  class  brick  pave- 
ment on  Commercial  St..  from  Euclid  Ave. 
to  Broad  St.,  at  $1.73  per  sq.  yd.  E.  C. 
Hubbard — For  first  class  cement  sidewalk  on 
both  sides  of  Calhoun  St.,  from  Broad  St. 
to  Frisco  right-of-way,  at  $.44  per  lin.  ft.  and 
$.20  per  cu.  yd.  for  grading.  J.  Stahl — For 
concrete  curbing  on  Billings  St.,  from  Phillips 
St.  to  Grand  .\ve.,  at  $.42  per  lin  ft. ;  for  first 
class  four-ft.  sidewalk  on  both  sides  of  Cal- 
houn St.,  from  Broad  to  Frisco  right-of-way, 
$.48  per  lin.  ft.  and  $.25  for  grading.  H. 
Proserpi — For  concrete  curbing  on  north  side 
of  East  Elm  St.,  from  National  Blvd.  to  Fris- 
co right-of-way,  at  $.39  per  lin.  ft.  F.  C. 
Page — For  concrete  curbing  on  north  side  of 
East  Elm  St.,  from  National  Blvd.,  to  Frisco 
right-of-way,  at  $..38  per  lin.  ft. ;  for  first 
class  five-ft.  sidewalk  on  west  side  of  Camp- 
bell St.,  from  Olive  to  Mill  Sts.,  at  $.50  per 
lin.  ft.  and  no  cents  per  cu.  yd.  for  grading 
T.  L.  Calloway — For  five-ft.  first  class  cement 
sidewalk  on  west  side  of  Campbell  St.,  from 
Mill  St.  to  the  south  line  of  the  Hodnett  prop- 


erty, at  $.45  per  lin.   ft. 
for  grading. 


and  $.25  per  cu.  yd. 


Nebraska. 
•{•Bids  will  be  received  until  2  p.  m..  Decem- 
ber 28,  by  H.  E.  Wells,  County  Clerk.  Lincoln, 
Neb.,  for  grading  North  14th  St.,  from  the 
epd  of  the  paving  to  and  extending  north  to 
Harris  St.  According  to  the  plans  and  speci- 
fications on  file  at  the  office  of  the  County 
Clerk,  the  estimate  is  as  follows:  Estimated 
amount  of  embankment  30  ft.  roadway,  slope 
IVz  to  1,  16,603.2  cu.  yds.  Estimated  amount 
of  excavation  30  ft.  roadway,  slope  1  to  1. 
7,000.00  cu.  yds.  Estimated  amount  to  be 
borrowed,  9,603.2  cu.  yds.  It  is  estimated  that 
the  amount  of  excavation  from  the  cuts  will 
fill  from  Garber  Ave.  to  Oak  St.  The  fill 
from  Oak  St.  to  the  end  of  the  paving  to  be 
taken  from  ditches  along  the  sides. 

New  Jersey. 

©O'Reilly  Bros,  148  Ocean  Ave.,  Jersey 
City,  N.  J.,  have  been  awarded  the  contract 
in  that  city  for  the  construction  of  roadways 
in  Bayside  Park,  N.  J.,  for  $4,278.  The  work 
includes  125  yds.  of  concrete  walk  at  $1.44 
per  sq.  yd.,  160  lin.  ft.  of  concrete  curb  at 
$0.45  per  lin.  ft.,  2,000  sq.  yds.  of  macadam, 
including  excavation,  etc.,  at  $0.70  per  sq. 
yd.,  1,850  lin.  ft.  of  concrete  gutters  at  $0.72 
per  lin.  ft..  12  manholes  at  $15  each,  20  catch- 
basins  at  $19  each,  1,350  lin.  ft.  of  8-in.  sewer 
at  $0.53  per  lin.  ft.,  and  12  8-in.  Y's  at  $1.50 
each.  Total  bid  about  $4,278.  A.  T.  Hast- 
ings, Jr.,  Sec'y..  Shade  Tree  Commission. 
Bids  were  opened   Dec.   13. 

New  Mexico. 

The  city  of  Raton,  N.  Mex.,  is  about  to  let 
contract  for  the  completion  of  $60,000  of  street 
improvements,  authorized  by  the  citizens  of 
the  first  improvement  district,  comprising  the 
business  district  and  a  portion  of  the  more 
important  residential  district.  The  general 
plans  for  this  undertaking  complete  the  grad- 
ing of  all  streets,  the  construction  of  side- 
walks, street  crossings,  storm  sewers  for  the 
avenues,  the  paving  of  street  gutters  and  the 
parking  of  all  streets  and  avenues  of  the 
district. 

The  Territorial  Good  Roads  Commission, 
Santa  Fe,  N.  Mex.,  has  decided  to  complete 
El  Camino  road  from  Santa  Fe  to  Albu- 
querque, this  winter.  The  road  is  to  be  built 
from  Algodones  southward.  The  Good  Roads 
Commission  is  at  present  building  the  scenic 
highway  from  Santa  Fe  to  the  Pecos  River, 
and  the  new  Santa  Fe  trail  from  Santa  Fe  to 
Las  Vegas.  The  Albuquerque  road  will  con- 
nect   with   both   of   these   roads. 

New  York. 

•I"Bids  will  be  received  until  11  a.  m.,  Dec. 
23,  by  Cyrus  C.  Miller,  President  of  Borough 
of  the  Bron.x,  New  York,  for  five  street  im- 
provement contracts,  the  largest  being  No.  3. 
For  regulating,  grading,  setting  curbstones, 
flagging  the  sidewalks,  laying  crosswalks, 
building  approaches,  and  placing  fences  in 
Boston  Road,  from  White  Plains  Road  to 
north  line  of  the  city.  The  Engineer's  esti- 
mate of  the  work  is  as  follows :  103,000  cu. 
yds.  of  earth  excavation,  60,200  cu.  yds.  of 
rock  excavation,  120,500  cu.  yds.  of  filling. 
31,700  lin.  ft.  of  new  curbstone,  furnished  and 
set,  113,500  sq.  ft.  of  new  flagging,  furnished 
and  laid,  37,000  sq.  ft.  of  new  bridgestone, 
for  crosswalks,  furnished  and  laid,  3,200  cu. 
yds.  of  dry  rubble  masonry,  in  retaining  walls, 
culverts  and  gutters,  300  cu.  yds.  of  rubble 
masonry  in  mortar,  5.50  lin.  ft.  of  vitrified 
stoneware  pipe,  12  inches  in  diameter,  1,680 
lin.  ft.  of  vitrified  stoneware  pipe,  15  inches 
in  diameter.  1,225  lin.  ft.  of  vitrified  stoneware 
pipe,  24  inches  in  diameter,  5,000  ft.  B.  M.  of 
lumber,  furnished  and  laid.  8,300  lin.  ft.  of 
new  guard  rail,  in  place,  340  cu.  yds.  of  con- 
crete, 20,500  pounds  of  steel  bars,  in  place, 
5,000  pounds  of  cast  iron,  in  place.  17  inlets 
(Tj'pe  "A"),  complete,  13  inlets  (Type  "B"), 
.complete.  The  time  allowed  for  the  comple- 
tion of  the  work  will  be  350  working  days. 
The  amount  of  security  required  will  be 
$80,000. 

"tBids  will  be  received  until  noon,  Dec.  23, 
by  George  Cromwell,  President  of  the  Bor- 
ough of  Richmond,  Borough  Hall,  St.  George, 


New  Brighton,  New  York  City,  for  furnishing 
all  labor  and  materials  required  for  one  15- 
gross  ton  steam  road  roller  with  equipment. 

John  Nelson  of  Herkimer,  N.  Y.,  will  prob- 
ably be  awarded  the  contract  by  the  town 
board  of  Inlet,  N.  Y.,  for  the  construction  of 
a  public  highway  from  Si.xth  Lake  Dam  to 
Lime  Kiln  Lake,  a  distance  of  2.05  miles,  for 
$9,630.  Bids  were  opened  Dec.  10  by  William 
E.   Bill. 

Advices  from  Lancester.  N.  Y.,  state  that 
engineers  have  completed  the  survey  of  Broad- 
way through  that  town  and  Cheektowaga. 
from  which  the  plans  and  specifications  for 
a  state  road  will  be  made,  which  work  will  re- 
quire about  a  month's  time.  As  soon  as  com- 
pleted, bids  will  be  asked  and  the  contracts 
subsequently  let. 

Advices  from  Voorheesville,  N.  Y.,  state 
that  William  Gordon,  John  Jahn,  Fred  Mos- 
ley  and  William  Davis,  of  the  State  Engi- 
neer's office,  are  making  surveys  for  the  pro- 
posed state  road,  which  will  begin  at  the  Jos- 
lin  property  at  the  southeast  corner  of  the 
village  and  continue  to  New  Salem  through 
Maple  Ave.  The  surveys  have  been  made 
from  New  Salem  to  the  village  limits. 

Surveyors  from  the  State  Highway  Depart- 
ment have  been  in  Akron,  N.  Y.,  surveying 
and  making  plans  for  the  new  state  road  to 
be  built  next  year  from  the  south  part  of 
the  town  on  the  Scharm  road  to  the  Tona- 
wanda  Creek  on  the  north.  The  road  will  be 
built  from  the  Grant  Club  down  Buell,  up 
Main  to  Cedar,  down  Cedar,  and  will  connect 
with  the  Lewis  Rd.  The  road  will  be  sur- 
faced with  rock  asphalt. 

The  Common  Council  of  Rensselaer,  N.  Y.. 
is  considering  the  proposition  of  the  State 
Highway  Commission,  to  cover  the  Columbia 
turnpike,  from  the  pavement  at  the  end  of 
Columbia  St.,  to  the  State  road,  which  begins 
at  the  eastern  end  of  the  bridge  over  the 
Boston  &  Albany  Railroad,  with  a  IG-ft. 
bituminous  roadbed  at  the  expense  of  the 
state. 

North  Carolina. 

Plans  have  been  prepared  for  the  construc- 
tion of  15,000  sq.  yds.  of  Beach  Island  gravel 
cement  roads  in  'Whiteville,  N.  C,  at  an  esti- 
mated cost  of  $0.59%  per  sq.  yd.  The  roads 
will  be  constructed  on  a  sand  clay  foundation. 
W.  Ross  Davies  of  Whiteville,  is  official  in 
charge   of   the   work. 

Ohio. 

^•Bids  will  be  received  until  noon,  January 
3,  by  John  W.  Lowe,  Director  of  Public  Serv- 
ice, Circleville,  O.,  for  the  construction  of 
vitrified   brick  pavement  on  Court   St. 

■I*Bids  will  be  received  until  11  a.  m.,  Dec. 
27,  by  Board  of  County  Commissioners,  Ak- 
ron, O.,  for  grading,  draining,  curbing  and 
paving  of  county  roads  from  the  north  line 
of  the  city  of  Akron  through  Portage,  Cuya- 
hoga Falls.  Stow  and  Hudson  townships,  to  a 
point  in  Twinsburg  townships,  petitioned  for 
by  H.  B.  Graham  et  al.  .A  certified  check  for 
$1,000  payable  to  the  Treasurer  of  Summit 
County  must  be  filed  with  each  bid. 

®The  trustees  of  Springfield  Township, 
Lockland.  O..  have  awarded  a  contract  to 
Charles  Hinkley  at  $.69  per  yd.,  for  furnish- 
ing gravel  on  Compton  Rd.  and  a  contract  to 
Michael  Dittmeyer  at  $.59  per  yd.,  for  fur- 
nishing gravel  on  Bank  Lick  Rd. 

®N.  Ruebel,  Bridgetown,  O.,  has  been 
awarded  the  contract  by  the  county  commis- 
sioners at  Cincinnati.  O..  for  the  improvement 
under  Specifications  No.  35.  of  the  Hill  Road, 
near  the  residence  of  Jacob  Stephan  in  Cole- 
rain  township,  for  $1,840.  Bids  were  opened 
by   Fred   Dreihs.    County   Clerk,   Dec.   9. 

©Contract  for  the  paving  with  brick  of 
Herschel  Ave.,  from  Observatory  Rd.  to  the 
old  corporation  line,  Cincinnati.  O.,  has  been 
awarded  to  Moran  &  Springmeler,  for  $7,257. 
William  Fogarly  received  the  contract  for  im- 
proving Kerper  Ave.,  from  Melbourne  to 
Ridgeway  .^vs.,  with  macadam,  for  $1,472.  J. 
M.  Quill  was  awarded  the  contract  for  paving 
Plum  St.,  from  Court  to  South  Canal  Sts., 
with  granite,  for  $5,618. 

®The  City  Council  of  Gulfport,  Miss.,  has 


•{•indicates    work    now    open    for    bids,  ©indicates   a  contract  let  recently. 
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let  the  contract  for  10.000  sq.  yds.  of  side- 
walks to  J.  B.  Silver  &  Son,  of  Alliance,  O. 

Edward  J.  Ryan,  who  recently  was  awarded 
the  contract  for  the  construction  of  Elberton 
Ave.,  from  State  Ave  ,  to  Bassett  Rd.  in  Cin- 
cinnati, O.,  for  approximately  $200,000,  has 
just  started  work  on  the  same.  The  stretch 
of  street  to  be  improved  is  a  mile  and  a  half 
long.  The  work  includes  laying  a  2-l-in.  sewer, 
changing  in  a  number  of  places  the  line  of  the 
street  so  as  to  take  it  out  of  reach  of  danger- 
ous embankments,  moving  water  and  gas  mains 
according  to  the  new  lines,  widening  the 
street  to  a  uniform  width,  and  paving  it  with 
granite  blocks. 

The  Humane  Society  of  Cincinnati,  O.,  has 
petitioned  the  boards  of  public  safety  and  serv- 
ice for  the  paving  with  granite  of  Reading  Rd., 
from  Shillito  St.  to  Maple  .-\ve. 

City  Engineer  Shipley,  of  Cincinnati,  O..  has 
submitted  the  following  estimates  to  Service 
Director  Sundniaker  for  street  paving:  Cass 
Ave.,  with  macadam,  $19,749;  Young  St.,  with 
macadam.  $.i,110;  Underwood  Ave.,  with  mac- 
adam. $t).438;  Summer  St..  with  granite,  $15,- 
621.  and   Rice   St.,  with  brick,  $13.7.36. 

The  Board  of  County  Commissioners  at 
Canton.  O.,  is  planning  to  build  another  eight 
miles  of  permanent  highway  improvements  in 
Stark  County  in  1911.  It  is  estimated  that 
the  total  cost  will  be  $119,000.  Bids  for  this 
improvement  will  be  advertised  for  in  April. 
so  that  work  may  begin  in  May.  It  is  esti- 
mated that  work  in  Lexington  Township  wmII 
cost  $34,000:  in  Paris  To\vnship.  $31,000,  and 
in  Caston,  $17,000.  Phil.  II.  Weber  is  City 
Engineer. 

Advices  from  Akron.  O..  state  that  Twins- 
burg  Township  has  sold  bonds  to  the  amount 
of  $7,000  to  do  its  part  towards  building  the 
.'\kron-Hudson  paved  road.  John  W.  Payne 
is  City  Engineer. 

The  City  Council  of  Canton.  O.,  has  been 
petitioned  by  the  Gilliam  Manufacturing  Co., 
of  that  city,  to  order  the  paving  of  Virginia 
Ave.     Phil   H.  Weber  is   City  Engineer. 

The  County  Commissioners  of  Hancock 
County.  Findlay,  O..  have  prepared  the  an- 
nual application  for  the  state  aid  for  road 
repair  from  the  State  Highway  Department 
A  total  of  $49,729  is  available  for  repair  and 
maintenance  of  highways  located  in  the  coun- 
ty. 

The  County  Commissioners  at  Woostcr,  O.. 
have  been  petitioned  for  the  improvement  of 
the  county  road  starting  from  the  bridge  over 
.\pple  Creek  and  leading  up  over  Madison 
Hill  past  the  experiment  station  for  a  dis- 
tance of  one  mile. 

The  County  Commissioners  at  Jefferson.  O.. 
have  been  petitioned  for  the  construction  of 
the  Jefferson-Colebrook  macadam  road.  The 
road  will  be  a  9-ft.  tar  top  road,  with  a  dirt 
side  road,  and  it  will  be  about  12. -5  miles 
long.  This  road  will  run  from  Colebrook  cen- 
ter to  the  south  of  Jefferson  Township  line. 

The  County  Commissioners  at  Jefferson,  O., 
have  been  petitioned  for  a  brick  pavement  to 
extend  from  Conneaut  westward  to  Amboy  on 
the  main  road.     The  petition  calls  for  a  20-ft. 


roadway  to  extend  from  the  present  corpora- 
tion line  to  the  Kingsville  Township  line, 
just  west  of  the  Nickel  Plate  crossing  above 
.^mboy.    The  distance  is  about  three  miles. 

Oregon. 

A  movement  has  been  started  in  Douglas 
County,  Roseburg,  Ore.,  with  a  view  of  se- 
curing improved  highways  throughout  the 
county.  It  is  planned  to  issue  bonds  in  the 
sum  of  $l,000,0iiO  and  employ  an  experienced 
road  engineer  to  prepare  plans  and  specifica- 
tions. 

The  special  committee  authorized  by  the  City 
Council  of  Altoona,  Pa.,  to  look  over  the  pav- 
ing methods  in  vogue  in  other  municipalities 
and  report  as  to  their  relative  desirability,  has 
recommended  bitulithic  and  asphalt  blocks  for 
resurfacing  in  Altoona.  Chas.  D.  Wierbach 
is  City   Engineer. 

Pennsylvania. 

®The  contract  for  the  construction  of  about 
80,000  yds.  of  street  paving  in  Portsmouth, 
Va..  next  spring,  has  been  awarded  to  the 
Barber  Asphalt  Co.,  of  Philadelphia,  Pa,  The 
bid  was  $1.73  per  sq.  yd.,  and  the  specifications 
require  that  an  average  of  one  and  a  half  ins. 
of  Trinidad  lake  asphalt  shall  form  the  surface 
of  the  pavement. 

®The  Norfolk  County  'Permanent  Road 
Commission  of  Norfolk,  Va.,  has  awarded  a 
contract  for  grading  the  new  road  to  be  built 
from  Tanner's  Creek  cross  roads  through  the 
lands  of  J.  D.  Guy  and  others  to  a  point 
about  one  mile  this  side  of  Ocean  View,  where 
it  will  join  with  a  road  already  graded.  The 
contract  w'as  awarded  to  the  Southern  States 
Engineering  &  Equipment  Co..  of  Norfolk, 
for  $2,395.  Bids  for  macadamizing  the  new 
road  are  now  being  asked  for. 

The  citizens  of  Fairfax,  Va.,  have  subscribed 
$41,500  for  the  extension  of  the  macadamized 
road  from  Fairfax  Courthouse  to  Washing- 
ton. 

A  good  roads  club  was  organized  in  Taze- 
well. Va.,  Dec.  13.  to  urge  the  issuance  of 
bonds  in  the  sum  of  $-500,000  for  the  construc- 
tion of  good  roads  in  Tazewell  County.  Frank 
H.  Moss,  of  Burkes  Garden,  was  elected 
President  of  the  club. 

Texas. 

®C.  E.  Johnson  was  recently  awarded  a 
contract  by  the  county  comrhissioners  of  Free- 
stone County.  Fairfield.  Tex.,  for  the  con- 
struction of  35  miles  of  clay  and  sand  roads 
for  $50,000.  The  amount  of  excavation  re- 
quired is  1.50.000  cu.  yds.  J.  Gibbons  Browne 
of  Houston.  Tex.,  is  the  Engineer  and  J.  T. 
Keys  of  Cotton  Gin,  Tex,,  has  charge  of  the 
work. 

The  city  of  Canadian,  Tex.,  voted  Dec.  8, 
the  issuance  of  bonds  for  grading  streets 
and  putting  in  crossings.  H.  Head  is 
Mayor. 

Mayor  E.  W.  Brown,  of  Orange,  Tex.,  who 
was  recently  awarded  the  contract  for  the 
construction  of  the  Transcalcasieu  Rd.  through 
the  Sabine  River  marsh  from  Orange  to  a 
point   of   high   land   near   Vinton,   has   sublet 


the  work.  Final  surveys  are  being  made  by 
Engineer  L.  T.  Daniels,  of  Beaumont,  Tex., 
for  the  work. 

The  $150,000  issue  of  road  improvement 
bonds  for  precinct  No.  1.  Taylor  County,  in- 
cluding the  city  of  Abilene,  Tex.,  have  been 
sold.  The  Commissioners  Court  plans  to  im- 
prove about  75  miles  of  roail  in  precinct  No. 
1  at  an  estimated  cost  of  $2,000  per  mile. 

The  County  Commissioners  of  Valverdc 
County,  Del  Rio,  Tex.,  have  employed  a  road 
commissioner  to  map  out  a  course  of  road 
improvement  for  the  county. 

The  City  Council  of  Austin,  Tex.,  has 
adopted  plans  for  the  parking  of  University 
Ave.  The  street  is  120  ft.  wide,  and  the  work 
planned  is  two  I5-ft.  sidewalks,  two  27%-ft. 
streets  and  a  .35-ft.  park  in  the  center. 

Rapid  progress  is  being  made  on  the  im- 
provement of  the  macadam  roads  in  the 
fourth  Commissioners  Precinct  of  William- 
son County,  Taylor,  Tex.,  by  the  five  crews  of 
the  Texas  Building  Co.,  of  Dallas,  Tex.,  and 
the  two  crews  of  Commissioner  Sol.  C.  Yakey. 
The  following  roads  are  being  improved:  Tay- 
lor-Circleville-Granger  Rd..  north,  nine  miles; 
Taylor-Sandoval  Rd.,  southeast,  ten  miles ; 
Taylor-Elm  Grove  Rd.,  northeast,  13  miles; 
Taylor-Hutto  Rd.,  west,  5  miles ;  Taylor- 
Thorndale  Rd..  east.  10  miles.  This  makes  a 
total  of  47  miles  of  macadamized  roads  now 
in  course  of  construction,  and  docs  not  include 
the  city's  macadamized  street ;  $200,000  is  be- 
ing spent  in  the  work. 

.  Washington. 

The  City  Council  of  North  Yakima,  Wash., 
plans  for  nearly  eight  more  miles  of  paved 
streets,  building  of  the  West  Side  drain,  ex- 
tension of  lighting,  fire  protection  and  sewers, 
building  of  sidewalks  and  curbings,  new  cen- 
tral fire  station  and  remodeled  City  Hall.  The 
School  Board  will  build  two  new  grade 
schools,  an  addition  to  another  and  buy  three 
school   sites. 

The  City  Council  of  Prosser.  Wash.,  con- 
templates paving  14  blocks  of  streets.  Six'h 
St..  from  the  Yakima  River  I)ridge  to  the  high 
school  block  and  the  side  streets  in  the  busi- 
ness section  are  to  be  paved. 

A  petition  will  be  presented  to  the  City 
Council  of  Dayton,  Wash.,  soon,  asking  that 
the  question  of  issuing  bonds  be  submitted  to 
a  vote.  It  is  planned  to  pave  the  streets 
in  the  business  section  of  the  city.  It  is  esti- 
mated that  the  cost  of  paving  Main  .St.  for 
five  blocks  and  Front.  First,  Second.  Third, 
Fourth  and'  Fifth  Sts.  for  two  blocks  will 
cost  $20,000, 

The  Pacific  Highway  .\ssociation,  which 
was  organized  to  work  for  an  international 
highway  extending  from  Vancouver,  B.  C..  to 
the  border  line  of  Mexico,  is  sending  out 
circulars  urging  the  good  roads  enthusiasts 
of  the  Pacific  Coast  to  co-operate  in  persuad- 
ing the  Touring  Club  of  America  to  send 
A.  L.  Westgard,  of  New  York  citv,  over  the 
entire  route  this  winter  to  map  out  the  best 
route.  Frank  M.  Fretwel!  is  Secretary  of  the 
association,   Seattle,  Wash. 


WATER-WORKS        AND        SEWERAGE 


Arizona. 

The  city  council  of  Phoenix,  Ariz.,  called 
an  election  Dec.  17  to  vote  on  the  proposition 
of  purchasing  the  sewer  system  of  the  Phoe- 
nix   Sewer   &   Drainage   Co.,   for  $60,000. 

California. 

©Hutchinson  Co.  has  been  awarded  the  con- 
tract in  .Alameda,  Cal.,  for  the  construction  of 
a  sewer  in  Grand  St.,  between  Clinton  and 
Dayton  Aves.,  for  $.58  per  lin.  ft.  for  6-in. 
pipe  and  $.60  per  lin.  ft.,  for  6-in.  Y  branches. 

The  Chamber  of  Commerce  of  Niles,  Cal., 
is  agitating  the  building  of  an  outlet  sewer  to 
the  bav  from  Niles  through  Centerville  and 
Newark,  a  distance  of  nearly  eight  miles.    The 


puted  by  the  county  surveyor,  would  be  about 
$50,000. 

Definite  steps  have  been  taken  toward  the 
establishment  of  a  municipal  water  system 
by  the  board  of  aldermen  of  Watsonville.  Cal., 
which  received  an  offer  from  the  Watsonville 
Water  Co.,  for  the  sale  of  its  property  and 
engaged  the  services  of  Engineer  C.  E.  Moore 
of  Santa  Ciara.  Cal..  to  investigate '  condi- 
tions. 

J.  J.  McNamara,  president  of  the  board  of 
trustees  of  Martinez  and  City  Attorney  George 
F.  Tormey,  have  obtained  an  option  from  the 
Houghton  etate  on  41  acres  of  w;ater-front 
property.  If  the  land  is  bought  it  is  planned 
to  establish  a  salt-water  fire  protection  sys- 
tem, as  well  as  municipal  piers.     The  proposi- 


estimated    cost   of   the    main    sewer,    as   com 

^•indicates    work    now    open    for   bids.  Sindicates  a  contract 


tion  will  be  submitted  to  the  voters  of  Mar- 
tinez in  the  near  future. 

The  Pine  Mountain  Water  Co.  has  been  in- 
corporated in  Berkelev.  Cal.,  with  a  capital 
stock  of  $3,000,000.  The  directors  of  the 
company  are  Duncan  McDuffie.  C.  L.  Cory,  W. 
T.  Vincent.  Jr.,  and  W.  C.  Crud,  all  of  Ber- 
keley. 

City  Engineer  Steward  of  Anaheim,  Cal., 
has  submitted  his  plans  for  a  sewer  system 
for  that  city  to  the  board  of  trustees.  The 
board  has  accepted  the  plans  and  instructed 
the  city  attorney  to  take  the  necessary  steps 
for  a  $90,000  bond  issue  to  pay  the  costs. 

.■\dvices  from  Los  Angeles.  Cal.,  state  that 
the  Pasadena  Lake  Vineyard  Land  &  Water 
Co.   will   lay  all   necessary   pipes   and   build   a 
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3,000,000-gaI.  reservoir  near  Devil's  Gate  to 
furnish  the  northwestern  part  of  the  city  of 
Pasadena,  inckiding  what  has  been  known  as 
the  "dry  tract." 

The    Atchison,    Topeka    &    Santa    Fe    Rail- 
way has  planned  to  build  a  new  pumping  plant 
at  Stockton,  Cal.,  at  a  cost  of  $8,700. 
Colorado. 

®P.  J.  Ryan  has  been  awarded  the  contract 
for  constructing  the  sewer  district  No.  5  in 
Pueblo,  Colo.,  for  $.67  per  ft.,  $44  for  man- 
holes, $44  for  flush  tanks  and  $107  for  in- 
spection pipe. 

The  city  council  of  Golden,  Colo.,  has  taken 
action  in  the  matter  of  establishing  a  sewer 
system  on  the  north  side  of  Clear  creek.  An 
ordinance  has  been  passed  creating  tlie  new 
district  and  arrangements  have  been  made  for 
issuing  bonds  for  the  entire  cost. 

An  expenditure  of  $81,104,  which  will  add 
413,.371,666  gals,  storage  capacity  to  the  Col- 
orado Springs  water  system,  is  planned  by 
Mayor  Avery  of  Colorado  Springs.  Tlie  work 
of  improvement  outlined  for  next  year  at 
mountain  reservoirs  is  as  follows:  Concrete 
spillway  at  reservoir  No.  8,  with  filling,  at  a 
cost  of  $562,  to  give  an  increased  storage  ca- 
pacity of  44,200,000  gals.  Raising  dam  of  reser- 
voir No.  2,  10  ft.,  at  a  cost  of  $19,0-59,  to  in- 
crease capacity  90.000,000.  To  complete  No. 
4,  by  fills,  rip-rapping  and  puddling,  at  a  cost 
of  $17,225,  to  increase  capacity  by  244,089,146 
gals.  No.  5,  constructing  fill-back,  at  a  cost  of 
$3,667,  to  increase  capacity  by  .32,582,520  gals. 
Lake  Moraine,  repairing  and  cleaning,  at  a 
cost  of  $40,650,  to  increase  capacity  by  2,500,- 
000.  Estimates  were  also  furnished  on  the 
proposed  Crater  reservoirs,  Nos.  1  and  2,  and 
reservoir  No.  1  of  the  original  water  system. 
These  latter,  however,  will  not  be  constructed 
next  year.     The  estimated  cost  is  $209,621.60. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m.,  Jan- 
uary 3,  by  Commissioners  of  the  District  of 
Columbia,  for  the  construction  of  sewers  in 
the  District  of  Columbia.  Cuno  H.  Rudolph 
is  one  of  the  commissioners. 

It  is  reported  that  the  War  Department. 
Washington,  D.  C,  has  made  an  appropriation 
of  $62,000  for  the  construction  of  a  new  water- 
works system  at  Fort  Niagara,  N.  Y. 

Florida. 

®The  Southern  Contracting  Co.  has  been 
awarded  the  contract  by  the  city  of  Jackson- 
ville, Fla.,  for  sinking  a  new  artesian  well  in 
Springfield  Park  for  $3.49  per  ft. 

Georgia. 

®Bids  for  the  Peachtree  creek  disposal  plant 
and  the  intercepting  sewers  to  connect  with 
the  Butler  St.,  and  the  Orme  St.,  trunk  sew- 
ers were  received  Dec.  12  by  the  bond  com- 
mission and  sewer  committee  of  the  city  coun- 
cil of  Atlanta,  Ga.  Seventeen  bids  were  re- 
ceived in  all,  five  for  the  disposal  plant,  as 
follows :  Chester  A.  Dady  of  New  York, 
$195,363 ;  Haard  &  Wurm  of  New  York,  $200,- 
105;  Piedmont  Construction  Co.,  of  Atlanta, 
$208,658;  Nichols  Construction  Co.,  Atlanta, 
and  Municipal  Engineering  Co.,  Chattanooga, 
Tenn.  Twelve  bids  were  received  for  the  sew- 
er work,  the  bidders  being  C.  W.  Lane  &  Co., 
of  Atlanta;  the  Noll  Construction  Co.,  of 
Chattanooga,  Tenn. ;  the  Wright  &  Wadley 
Co.,  of  Macon,  Ga. ;  the  Piedmont  C5nstruc- 
tion  Co.,  of  Atlanta;  the  Nichols  Construction 
Co.,  of  Atlanta ;  Chester  A.  Dady,  of  Brook- 
lyn, N  Y. ;  the  Dvard  Construction  Co.,  of  At- 
lanta ;  H.  C.  McBride,  of  Carlinsville,  111.;  F. 
J.  McBride  of  Norfolk,  Va. ;  the  T.  W.  Rosser 
Engineering  &  Construction  Co.,  of  Wilkes- 
barre,  Pa. ;  the  B.  C.  Milner  Sons  Co.,  of 
Louisville,  Ky. ;  James  Ferry  &  Sons,  of  Pitts- 
burg, Pa.  Chester  A.  Dady  of  Brooklyn,  N. 
Y.,  at  $193,363,  was  lowest  bidder  on  the  dis- 
posal plant.  The  Nichols  Construction  Co., 
of  Atlanta,  at  $44,399  for  section  5,  $43,327  for 
section  6,  $33,851  for  section  7  and  $38,448  for 
section  8  was  awarded  contract  for  four  sec- 
tions of  the, sewers  and  the  Dyard  Construc- 
tion Co.,  of  Atlanta,  at  $35,548,  was  awarded 
contract  for  section  4  of  the  sewers. 

The  Fulton,  County  Commissioners,  Atlanta, 


Ga.,  have  decided  to  assist  in  the  construction 
of  Atlanta's  sewage  system  to  the  extent  of 
building  a  half-acre  sprinkling  unit.  The 
county  is  to  do  the  excavating,  put  in  the  ce- 
ment bottom  and  wall  and  put  in  place  all 
crushed  rock.  The  city  is  to  furnish  all  pipe 
and  other  machinery. 

As  soon  as  the  plans  can  be  perfected  ac- 
cording to  the  law,  an  election  will  be  held  in 
Macon,  Ga.,  to  determine  whether  the  people 
shall  own  and  operate  the  water  system.  The 
board  of  arbitration  has  ri.xed  a  price  of 
$699,000  on  the  plant. 

Plans  will  be  prepared  by  Jan.  1  for  the  con- 
struction of  a  new  water  works  for  Douglas- 
ville,  Ga.,  at  an  estimated  cost  of  $20,0(10.  The 
contract  will  be  let  shortly  after  Jan.  2'<.  The 
J.  B.  McCrary  Co.,  of  Atlanta,  Ga.,  is  Engi- 
neer. J.  R.  Hutcheson  of  Douglasville  has 
charge  of  the  work. 

Illinois. 

^Bids  will  be  received  until  3  p.  m.,  Decem- 
ber 24,  by  Joseph  Burkart,  Jr.,  City  Clerk,  La 
Salle,  111.,  for  the  construction  of  a  water  sup- 
ply well.  Information  can  be  obtained  from 
the  city  engineer.  Official  ad  will  be  found 
elsewhere  in  this  issue. 

•|*Bids  will  be  received  until  8  p.  m.,  Decem- 
ber 22,  by  Board  'of  Local  Improvements, 
Waukegan,  111.,  for  the  construction  of  sewers 
in  a  number  of  streets.  Fred  W.  Buck  is 
President  of  the  Board  and  Alvah  L.  Rogers 
is  Secretary. 

®Jno.  Mohr  &  Sons,  340  W.  Illinois  St.,  Chi- 
cago, 111.,  have  been  awarded  the  contract  for 
furnishing  and  delivering  to  the  Chicago  Ave. 
pumping  station,  Chicago  Ave.  &  Lincoln  Park 
Blvd..  the  3%-in.  boiler  tubing  for  $.19  per  lin. 
ft.  B.  J.  MuUaney  is  commissioner  of  public 
works. 

®Jno.  Mohr  &  Sons  have  been  awarded  the 
contract  for  furnishing  and  delivering  SVz-'m. 
boiler  tubing  to  the  Chicago  Ave.  pumping  sta- 
tion, Chicago  Ave.  &  Lincoln  Park  Blvd.,  by 
B.  J.  Mullaney,  Commissioner  of  Public 
Works,  City  of  Chicago,  Room  705  City  Hall, 
at  $.19  per  lin.  ft.  Specifications  published  in 
Engineering-Contracting  Noveinber  "^Oth. 

The  city  council  of  Aurora,  111.,  has  again 
been  petitioned  for  the  construction  of  a  sew- 
er system  in  Rosewood  Ave.,  by  residents  of 
that  avenue.  The  proposed  sewer,  which  will 
follow  the  west  side  of  the  street,  will  begin 
at  a  point  427  ft.  south  of  North  Ave.,  and  will 
drain  south  to  Bluff  St.,  where  it  will  turn 
and  empty  into  the  river. 

The  Brady  Foundry  Co.,  35th  st.  and  Ash- 
land ave.,  Chicago,  was  the  low  bidder  for  fur- 
nishing cast  iron  suction  and  gland  to  the  Rose- 
land  pumping  station,  104th  st.  &  C.  &  W.  I. 
R.  R.,  Chicago,  111.  Bids  were  opened  De- 
cember 3d,  1910,  by  B.  J.  Mullaney,  Commis- 
sioner of  Public  Works,  Room  705  City  Hall. 
The  l)id  submitted  was  $.05';4  per  lb.;  the  con- 
tract has  not  yet  been  awarded. 

The  Illinois  Stoker  Co.,  204  Dearborn  St.. 
Chicago,  has  been  awarded  the  contract  for 
furnishing  the  chain  grate  stokers  and  stoker 
engines  to  the  Roseland  pumping  station,  104th 
St.  &  C.  &  W.  I.  R.  R.,  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  Room  705 
City  Hall.     The  contract  price  is  $4,190. 

The  Western  Valve  Co.,  179  Lake  St.,  Chi- 
cago, at  $1,494,  was  low  bidder  at  Chicago, 
111.,  for  furnishing  and  delivering  two  42-in. 
gate  valves  to  the  Roseland  pumping  station, 
104th  St.  &  C.  &  W.  I.  R.  R. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improveinents,  City  of  Chi- 
cago, Chas.  A.  "V".  Standish,  Sec'y,  Room  302 
City  Hall,  for  constructing  sewers  in  the  fol- 
lowing streets  (bids  opened  Dec.  12th,  1910.)  : 
E.  104th  St.,  from  275  ft.  E.  of  E.  line  of 
Wabash  Ave.,  to  S.  State  St.,  645  lin.  ft.,  1  ft. 
tile  pipe,  average  depth  10  ft.,  $1.50  per  ft.  S. 
Wabash  Ave.,  from  first  Alley  S.  of  E.  103rd 
PI.  to  1273  ft.  N.  of  W.  line  of  107th  St..  8.55 
lin.  ft.  12-in.  tile  pipe,  average  depth  8.5  ft., 
$1.25  per  ft,  12  Manholes  and  12  Catch  Ba- 
sins, total  $2,036,  Christina  Fosco,  814  Des 
Plaines  St. ;  Balmoral  Av.  from  N.  Robey 
St.  to  N.  Winchester  Av.,  420  lin.  ft.  20-in. 
tile  pipe  double  strength,  9.6  ft.  average  depth, 
$2.50  per  ft,  Balmoral  Av.     from     N.  Win- 


chester Av.  to  N.  Lincoln  St.,  420  lin.  ft  18-in. 
tile  pipe,  double  strength,  8  ft.  average  depth, 
$2.00  per  ft.,  N.  Lincoln  St.  from  Balmoral 
Av.  to  620  ft.  North,  630  lin.  ft.  15-in.  tile  pipe, 
8  ft.  average  depth,  $1.60  per  ft,  N.  Lincoln 
St.  from  620  ft.  North  to  Bryn  Mawr  Av.,  640 
lin.  ft.  1-ft,  tile  pipe,  8  ft.  average  depth,  $1.40 
per  ft.  Wing  sewer,  15  lin.  ft.  15-in  tile  pipe, 
8  ft  average  depth,  $1.60  per  ft,  16  Manholes 
and  12  Catch  Basins,  total  $;3,818,  Jos. 
Savaiano;  Manistee  Av.  from  E.  83rd  St.  to 
E.  84th  St.,  670  lin.  ft.  20-in.  tile  pipe,  double 
strength,  10. o  ft.  average  depth,  $2.65  per  ft., 
Manistee  Av.  from  E.  84th  St.  to  E.  85th  St., 
070  hn.  ft,  18-in.  tile  pipe,  $2.00  per  ft.,  Manis- 
tee Ave.  from  E.  85th  St.  to  E.  86th  St.,  670 
lin.  ft.  15-in.  tile  pipe,  8  ft.  average  depth,  $1.60 
per  ft.,  Manistee  Ave.,  from  E.  86tli  St.  to 
E.  87th  St.,  670  lin.  ft  12-in.  tile  pipe,  ti.o  ft 
average  depth,  $1.2o  per  ft,  20  Manholes  and 
31  Catch  Basins,  total  $4,991,  Thos.  Burke, 
4648  McLean  Ave.;  Phillips  Ave.  from  E.  90th 
St.  to  E.  91st  St.,  670  hn.  ft.  15-in.  tile  pipe, 
0.5  ft.  average  depth,  $1.50  per  ft,  Phillips 
Ave  from  E.  91st  St.  to  E.  92iid  St.,  6.30  lin. 
ft.  r2-in.  tile  pipe,  7  ft  average  depth,  $1.50 
per  ft,  10  Manholes  and  10  Catch  Basins,  to- 
tal $3,438,  Christina  Fosco;  N.  40th  Ave.  from 
Diversey  Ave.  to  Schubert  Ave.,  669  lin.  ft 
2-ft.  brick  sewer,  single  ring,  12  ft  average 
depth,  $3,00  per  ft.,  N.  40th  Ave.  from  Schu- 
bert Ave  to  Wrightwood  Ave.,  670  lin.  ft 
15-in.  tile  pipe,  10  ft.  average  depth,  $1.43  per 
ft.,  Parker  Ave.,  from  N.  40th  Ave.  to  N. 
41st  Ave.,  671  lin.  ft.  15-in.  tile  pipe,  8.5  ft 
average  depth,  $1..35  per  ft,  Parker  Ave.  from 
N.  41st  Ave  to  320  ft.  West  360  lin.  ft  12-ia 
tile  pipe,  8.5  ft.  average  depth,  $1.23  per  ft., 
Schubert  Ave.  from  N.  40th  Ave.  to  210  ft 
N.  of  41st  Ave.,  910  lin.  ft  12-in.  tile  pipe,  9 
ft.  average  depth,  $1.23  per  ft..  Wing  Sewers, 
70  lin.  ft.  12-in.  tile  pipe,  8.5  ft.  average  depth, 
$1.23  per  ft,  25  Manholes  and  31  Catch  Ba- 
sins, total  $5,519,  Christina  Fosco;  W,  40th 
St.  from  S.  Western  Ave.  to  S.  Rockwell  St., 
1,325  lin.  ft.  3-ft.  double  ring,  brick  sewer,  12.5 
ft.  average  depth,  $4.50  per  ft.,  S.  Rockwell 
St.,  from  W.  40th  St.  to  W.  39th  St.,  325  lin. 
ft.  3-ft.  double  ring  brick  sewer,  13.7  ft  aver- 
age depth.  $4.50  per  ft,  S.  Rockwell  St.,  from 
W.  39th  PI.  to  110  ft.  North,  150  lin.  ft.  12-in. 
tile  pipe,  8  ft.  average  depth,  $1.25  per  ft.,  W. 
39th  PI.  from  S.  Rockwell  St.  to  Archer  Ave., 
480  lin.  ft.  3-ft.  double  ring  brick  sewer,  12.7 
ft.  average  depth,  $4.50  per  ft.,  W.  39th  PI. 
from  Archer  Ave.  to  S.  California  Ave.,  915 
lin.  ft.,  2-ft.  single  ring  brick  sewer,  12.8  ft. 
average  depth,  $3.10  per  ft.  W.  39th  PI.  from 
S.  California  Ave.  to  S.  Francisco  Ave.,  675 
lin.  ft.  15-in.  tile  pipe,  10.8  ft.  average  depth, 
$1.45  per  ft.,  W.  39th  PI.  from  S.  Francisco 
Ave.  to  S.  Sacramento  Ave.,  680  lin.  ft.  12-in. 
tile  pipe,  9.5  ft.  average  depth,  $1.25  per  ft., 
W.  39th  PI.  from  S.  Rockwell  St.  to  alley  W. 
of  S.  Campbell  Ave.,  525  lin.  ft  12-in.  tile 
pipe,  8.5  ft.  average  depth,  $1.25  per  ft,  W. 
43rd  St.  from  S.  Western  Ave.  to  S.  Rock- 
well St,  1.326  lin.  ft  31/2  ft.  double  ring  brick 
sewer,  14.5  ft.  average  depth7  $5.00  per  ft., 
W.  43rd  St.  from  S.  Rockwell  St.  to  S.  Cali- 
fornia Ave.,  1,325  lin.  ft  3-ft.  double  ring 
brick  sewer,  13.5  ft.  average  depth,  $4.50  per 
ft,  W.  43rd  St.  from  S.  California  Ave.  to 
S.  Francisco  Ave,  675  lin.  ft  2%-ft.  double 
ring  brick  sewer,  12.5  ft.  average  depth.  $3.75 
per  ft.,  W.  43rd  St.  from  S.  Francisco  Ave. 
to  S.  Richmond  St.,  335  lin.  ft.  2-ft.  single  ring 
brick  sewer,  11.7  ft.  average  depth,  $3.10  per 
ft..  Archer  Ave.  from  W.  39th  PI.  to  W.  39th 
St,  475  lin.  ft  12-in.  tile  pipe,  10.7  ft.  average 
depth,  $1.25  per  ft..  Archer  Ave.  from  W.  39th 
PI.  to  S.  California  Ave.,  1,125  lin.  ft.  2%-ft. 
double  invert  brick  sewer,  13.5  ft.  average 
depth,  $3.75  per  ft..  Archer  Ave.  from  S.  CaH- 
fornia  Ave.  to  S.  Sacramento  Ave.,  1,730  lin. 
ft.  2-ft.  single  ring  brick  sewer,  11.5  ft.  aver- 
age depth,  $3.10  per  ft.,  S.  Artesian  Ave.  from 
W.  40th  St.  to  Alley  S.  of  W.  39th  St,  510 
lin.  ft.  12-in.  tile  pipe,  9  ft.  average  depth, 
$1.25  per  ft.,  S.  Artesian  Ave.  W.  40th  St.  to 
a  point  660  ft.  S.  of  W.  40th  St.,  665  lin.  ft. 
15-in.  tile  pipe,  average  depth  10  ft..  $1.45  per 
ft.,  S.  Artesian  Ave.,  660  ft.  S.  of  W.  40th 
St.  to  W.  42nd  St.,  665  lin.  ft.  12-in.  tile  pipe, 
average  depth  9  ft..  $1.25  per  lin.  ft,  S.  Ar- 
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tesian  Ave.,  W.  43rd  St.  to  W.  42iid  St.,  ti65 
lin.  ft.  lo-in.  tile  pipe,  average  depth  10.3  ft., 
$1.45  per  ft.,  S.  Campbell  Ave.,  \V.  40th  St. 
to  alley  S.  of  W.  3yth  St.,  505  hii.  ft.  12-in. 
tile  pipe,  average  depth  8.5  ft.,  $1.25  per  ft., 
S.  Campbell  Ave.,  W.  40th  St.  to  C60  ft.  S., 
665  lin.  ft.  15-in.  tile  pipe,  average  depth  10.5 
ft.,  $1.45  per  lin.  ft..  S.  Campbell  Ave..  GUO  ft. 
S.  to  \V.  42nd  St.,  605  lin,  ft.  12-in.  tile  pipe, 
average  depth  8  ft.,  $1.25  per  ft.,  S.  Campbell 
Ave.,  W.  4;;!rd  St.  to  W.  42nd  St.,  665  Im.  ft. 
15-in.  tile  pipe,  average  depth  10.5  ft.,  $1.45  per 
ft.,  S.  Maplewood  Ave.,  W.  40th  St.  to  a 
point  660  ft.  S.,  660  lin.  ft.  15-in  tile  pipe,  aver- 
age depth  10.5  ft.,  $1.45  per  ft.,  S.  Maplewood 
Ave.,  660  ft.  S.  to  W,  42nd  St.,  695  lin.  ft. 
12-in.  tile  pipe,  average  depth  8.5  ft.,  $1.25  per 
ft.,  S.  Maplewood  Ave..  W.  4;ird  St.  to  W. 
42nd  St.,  660  lin.  ft.  15-in.  tile  pipe,  average 
depth  10.5  ft.,  $1.45  per  ft.,  S.  Rockwell  St.,  VV. 
40th  St.  to  W.  40th  PI.,  555  lin.  ft.  18-in. 
double  strength  tile  pipe,  average  depth  12  ft., 
$2.25  per  ft.,  S.  Rockwell  St.,  W.  40th  PI.  to 
Montgomery  St.,  385  lin.  ft.  15-in.  tile  pipe, 
average  depth  11  ft.,  $1.45  per  ft.,  S.  Rockwell 
St.,  Montgomery  St.  to  \V.  43rd  St.,  1,085  lin. 
ft.  12-in.  tile  pipe,  average  depth  10.5  ft.,  $1.25 
per  ft.,  S.  Talman  Ave.,  W.  43rd  St,  to  W, 
42nd  St.,  665  lin.  ft.  12-in  tile  pipe,  average 
depth  11.5  ft.,  $1.25  per  ft..  S,  Washtenaw 
Ave.,  \y.  43rd  St.  to  VV.  42nd  St.,  665  lin.  ft., 
12-in.  tile  pipe,  average  depth  10.5  ft.,  $1.25 
per  ft.,  S.  Fairfield  Ave.,  W.  43rd  St.  to 
W.  42nd  St..  665  lin.  ft.  12-in.  tile  pipe,  aver- 
age depth  10.5  ft.,  $1.25  per  ft.,  VV.  42nd  St., 
1st  alley  W.  of  Rockwell  St.  to  1st  alley  E.  of 
California  Ave.,  970  lin.  ft.  12-in.  tile  pipe,  av- 
erage depth  8.5  ft.,  $1.25  per  ft..  S.  California 
Ave.,  W.  39th  PI.  to  VV.  40th  St.,  320  lin.  ft. 
18-in.  double  strength  tile  pipe,  average  depth 
11.7  ft.,  $2.25  per  ft..  S.  California  Ave.,  W. 
40th  St.  to  VV.  40th  PI.,  340  lin.  ft.  12-in.  tile 
pipe,  average  depth  11.7  ft.,  $1.25  per  ft.,  S. 
California  Ave.,  Archer  Ave.  to  655  ft.  S.,  655 
lin.  ft.  18-in.  double  strength  tile  pipe,  average 
depth  10.7  ft.,  $2.25  per  ft..  S.  California  Ave., 
655  ft.  S.  to  VV.  43rd  St.,  985  lin.  ft.  12-in.  tile 
pipe,  average  depth  10  ft.,  $1.25  per  ft.,  S. 
Mozart  St,.  VV.  43rd  St.  to  VV.  42nd  St.,  660 
lin.  ft.  15-in.  tile  pipe,  average  depth  9.7  ft., 
$1.45  per  ft.,  S.  Mozart  St.,  \V.  42nd  St.  to 
1st  alley  S.  of  Archer  Ave.,  515  lin.  ft.  12-in. 
tile  pipe,  average  depth  8  ft.,  $1.25  per  ft.,  S. 
Francisco  Ave..  VV.  43rd  St.  to  1st  alley  S.  of 
.\rcher  Ave..  900  lin.  ft.  12-in.  tile  pipe,  aver- 
age depth  8.6  ft.,  $1.25  per  ft.,  VV.  Richmond 
St.,  W.  43rd  St.  to  VV.  42nd  St.,  665  lin.  ft. 
12-in.  tile  pipe,  average  depth  8.9  ft.,  $1.25  per 
ft.,  VV.  40th  St.,  S.  California  Ave  to  S.  Fran- 
cisco Ave.,  665  lin.  ft,  15-in.  tile  pipe,  average 
depth  9.7  ft.,  $1.45  per  ft.,  W.  40th  St.,  S, 
Francisco  Ave.  to  S.  Sacramento  Ave.,  680 
lin.  ft.  12-in.  tile  pipe,  average  depth  8  ft.,  $1.25 
per  ft.,  VV.  40th  PI.,  ArcheV  Ave  to  S.  Fran- 
cisco Ave.,  710  lin.  ft.  15-in.  tile  pipe,  average 
depth  10.5  ft.,  $1.45  per  ft.,  S.  Francisco  Ave., 
W.  40th  PI.  to  Archer  Ave.,  565  lin.  ft.  12-in. 
tile  pipe,  average  depth  9  ft.,  $1.25  per  ft.,  W. 
40th  PI.,  S.  Rockwell  St.  to  Talman  Ave.,  305 
lin.  ft.  15-in.  tile  pipe,  average  depth  10.8  ft., 
$1.45  per  ft.,  Brighton  PI.,  Archer  Ave.,  to  W. 
40th  PI.,  785  lin.  ft.,  average  depth  10.5  ft., 
$1.25  per  lin.  ft.,  S.  Talman  Ave..  VV.  40th  PI. 
to  a  point  685  ft.  N,,  685  lin.  ft.  12-in.  tile  pipe, 
average  depth  8.5  ft.,  $1.25  per  lin.  ft.,  Mont- 
gomen,'  St.,  Archer  Ave.  to  S,  Rockwell  St.. 
1,435  lin.  ft.  12-in.  tile  pipe,  average  depth  8.7 
ft.,  $1.25  per  ft..  208  Manholes  and  332  Catch 
Basins,  total  $72,987,  American  Engineering  & 
Construction  Co.,  59  S,  Clark  St.,  Chicago; 
contractors  to  take  care  of  all  water  service 
pipes  crossing  their  excavations.  The  con- 
tracts have  not  yet  been  awarded. 

Indiana. 

No  bids  were  received  Dec.  9  by  the  Mar- 
ion, Ind.,  board  of  public  works  for  the  con- 
struction of  the  proposed  sewer  to  be  known 
as  the  Bundy  sewer  between  Second  and  Third 
Sts. 

Advices  from  South  Bend,  Ind.,  state  that 
preliminary  work  on  the  proposed  new  sewer 
to  drain  the  south  end  of  the  city  is  progress- 


William  S.  Moore.  Surveyors  arc  at  work 
getting  a  line  on  the  land  through  which  the 
route  of  the  sewer  will  be.  The  cost  will  be 
in  the  neighborhood  of  $100,000.  It  will  prob- 
ably run  from  South  Michigan  St.,  diagonally 
southeast  to  the  river,  coming  out  at  a  point 
a  short  distance  above  the  Sample  St.  bridge. 
The  new  sewer  will  be  made  of  concrete  with 
a  diameter  of  probably  12  ft 

Iowa. 

^•l^ids  will  be  received  until  Dccmbcr  27, 
by  B.  S,  McCully,  City  Clerk  Jefferson,  Ia„ 
for  furnishing  survey  with  duplicate  maps, 
profiles,  detail  drawings,  specifications,  esti- 
mates and  reports  for  a  sewerage  system  in 
that  city. 

•{•Bids  will  be  received  until  Dec,  30,  by 
City  Clerk  of  Pella,  la,,  for  the  installation  of 
appro.ximately  280  ft.  of  10-in.  and  420  ft.  of 
8-in.  sewer,  four  manholes  and  one  flush  tank. 
A.  Kuypcr  is  City  Clerk. 

®W.  E,  Rosecrans,  of  Ames,  la,,  has  been 
awarded  the  contract  by  the  city  of  Hebron, 
Neb,,  for  furnishing  the  material  and  the  con- 
struction of  lateral  sewers  for  Sanitary  Sewer 
District  No,  1,  for  $8,888.  The  work  includes 
440  ft.  of  8-in,  sewer,  one  manhole,  district  No, 
1,  and  11,800  ft,  of  8-in,  pipe,  120  ft,  of  8-in, 
cast  iron  pipe,  22  manholes,  500  ft,  of  half-in. 
service  pipe  and  four  flush  tanks.  Bids  were 
opened  by  Mayor  C.  M.  Smith,  Dec.  12. 

The  city  council  of  Sac  City,  la.,  has  had 
plans  and  specifications  prepared  for  the  con- 
struction of  a  sanitary  sewer.  VV.  H.  Town- 
send  is  Mayor  and  J.  S.  Shannon  is  City 
Clerk. 

The  Commercial  Sewer  Co.,  of  LaPorte 
City,  la.,  lyis  been  incorporated  with  a  capital 
stock  of  $6,000.  The  incorporators  are  A.  Van 
Valkenburg,  H.  B.  Lizer,  C.  P,  Herring,  J, 
C.  Graham,  S,  J,  Tedford,  H,  J,  Blanchaine, 
J,  W,  Herd  and  C.  E.  Ashley. 

Kansas. 

•I-Bids  will  be  received  until  8  p.  m.,  Jan. 
3,  by  N.  P.  Reid,  City  Clerk,  Stafford,  Kan., 
for  furnishing  material  and  constructing  a  wa- 
ter works  and  electric  light  plant.  J.  S.  Wor- 
ley  Co.,  206  Reliance  BIdg.,  Kansas  City,  Mo., 
Engineers. 

^Bids  will  be  received  until  7  p.  m.,  January 
10,  by  City  Clerk  Elmer  E.  Hines,  Onaga, 
Kan.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  system  of 
water  works.  Burns  &  McDonnell,  Scarritt 
BIdg.,  Kansas  City,  Mo.,  are  Engineers. 

©Following  bids  were  opened  by  the  city 
council  of  VVichita,  Kan.,  Dec.  5  for  the  con- 
struction of  laterals  D  and  H  of  sanitary 
sewer  No.  12:  For  District  D:  E.  M.  Ebey,  $5,- 
128;  John  Strifler,  $5,872;  J.  W.  Chaney  & 
Son,  Enid,  Okla.,  $4,464 ;  District  H  :  E.  M, 
Ebev.  $6,349;  VV,  G,  McKee,  $6,519;  John 
Strifler,  $7,242;  J,  VV.  Chaney  &  Son,  $5,748. 
The  contract  was  awarded  to  the  last  named 
bidder. 

The  Atchison,  Topeka  &  Santa  Fe  Railroad 
will  soon  erect  a  new  steel  tank  at  Emporia, 
Kan.,  at  an  estimated  cost  of  $5,000. 

The  Atchison,  Topeka  &  Santa  Fe  Railroad 
has  planned  to  increase  its  water  supply  at 
Topeka,  Kan.,  and  has  appropriated  $15,000 
for  this  purpose.  Pumping  machinery  will  be 
purchased  and  12  additional  wells  sunk. 

Kentucky. 

The  city  of  Dawson  Springs.  Ky.,  is  plan- 
ning the  construction  of  one  and  one-half  miles 
of  new  sewers,  estimated  to  cost  $10,000.  The 
contract  will  be  let  about  February. 

Louisiana. 

The  sewerage  and  water  board  of  N"w  Or- 
leans, La.,  has  adopted  a  resolution  aut.'ioriz- 
ing  the  expenditure  of  a  sum  not  exceeding 
$5,000  for  the  repair  of  the  sheeting  of  the 
wood-lined  canals. 

The  Baton  Rouge  Water  Co.,  of  Baton 
Rouge,  La.,  has  work  under  way  on  the  con- 
struction of  extensions  to  its  system,  which 
will  cost  $40.uOu.  The  company  plans  to  con- 
struct a  reservoir  in  the  spring  of  reinforced 
concrete,    Jno,  H.  Wood  is  manager. 


ing  rapidly  under  direction  of  City  Engineer 

^•indicates    work    now    open   for   bids,  ©indicates  a  contract 


Maryland. 

Citizens  of  Crisfield,  Md,,  have  petitioned 
the  mayor  and  city  council  to  have  a  sewer 
system  installed. 

But  one  bid  was  received  Nov.  30  by  the 
sewerage  commission  of  Baltimore,  Md,,  Cal- 
vin W,  Hcndrick,  Chief  Engineer,  for  the 
construction  of  the  oflice  and  laboratory  build- 
iiig  and  transformer  house  at  the  Back  River 
disposal  works,  and  this  was  rejected  as  being 
too  high,    Tlu-  work  will  be  readvcrtised. 

Following  bids  were  opened  by  the  Board  of 
Awards  of  Baltimore,  Md.,  Dec.  7,  for  Sani- 
tary Contract  No,  59,  electric  wiring  at  the 
sewage  pumping  station  :  Central  Electric  Co,, 
217  S.  Central  Ave,,  Baltimore,  Md,.  $.3,526; 
Eugene  J.  Roscnfeld  &  Co,,  10  S,  Howard  St., 
Baltimore,  Md,,  $;j,958;  John  S,  Dobler,  204  N. 
Calvert  St„  Baltimore,  .M<l„  $1,925;  the  Mc- 
Cay  Engineering  Co,,  9  E,  Lexington  St„  Bal- 
timore, Md„  $5,190;  Malcolm  W.  Hill  Co,. 
405  Courtland  St,.  Baltimore.  .VId.,  $5,555. 

Massachusetts. 

®W.  Rox  Trap  Rock  Co.  has  been  awarded 
the  contract  by  the  city  of  Boston,  Mass.,  for 
the  construction  of  pipe  sewers  and  drains  in 
WiJIow  and  Center  Sts.,  West  Roxbury,  for 
$3,7.55,     Bids  were  opened  Dec,  9, 

®Chas,  J,  Jacobs  Co,,  107  Terrance  st„  Rox- 
bury, Boston,  Mass,,  has  been  awarded  the 
contract  by  that  city  for  pipe  surface  drains 
in  Litchfield  st,,  between  Western  ave,  and 
Lincoln  st„  Brighton,  for  $:5.078,  Bids  were 
opened  Dec.  9.,  L.  K.  Rourke  is  Supt.  of 
Streets. 

®  The  water  board  of  New  Bedford,  Mass., 
has  awarded  the  contract  for  furnishing  1.500 
tons  of  16-in.  to  6-in.  straight  cast  iron  pipe 
and  44  tons  of  special  castings  to  the  Stand- 
ard Cast  Iron  Pipe  &  Foundry  Co.  of  Bris- 
tol, Pa.,  for  $32,070  and  $2,024,  respectively. 
The  company  bid  $21.38  per  ton  for  the  cast 
iron  pipe  and  $46  per  ton  for  specials.  Bids 
were  opened  Dec,  8. 

City  Engineer  William  F,  Williams  of  New 
Bedford,  Mass,,  has  been  notified  by  the  state 
board  of  health  that  the  board  has  approved 
the  plan  for  the  new  intercepting  sewerage 
system  of  New  Bedford, 

Engineer  George  W,  Fuller  of  New  York 
City  has  completed  his  report  on  the  pro- 
posed $250,000  chemical  mechanical  nitration 
plant  for  the  purification  of  the  water  supply 
of  Lynn,  Mass,,  and  has  submitted  the  same 
to  the  water  board  of  that  cit)-,  Mr,  Fuller 
in  his  report,  advises  the  installation  of  the 
plant, 

Michigan. 
A   petition   has   been   submitted   to   the   city 
council    of    Marquette,    Mich,,   asking   for   the 
construction   of   a   6-in.    tile   sewer   on   New- 
berry St.,  from  Division  St,,  100  ft  west 

Minnesota. 

®Matt  Holland  of  Cannon  Falls,  .Minn.,  has 
been  awarded  the  contract  by  the  village  coun- 
cil of  Kenvon,  Minn,,  for  the  sinking  of  a 
10-in,  well  for  $3,00  per  ft, 

ICity  Engineer  Rowat  of  Willmar,  Minn,, 
has  completed  plans  for  the  c""^"^"-'inn  of  a 
sewer  system  in  that  city,  ai  •■  have 

been  submitted  to  the  state  .  at  St. 

Paul  for  approval. 

City  Engineer  William  Bameck  of  Albert 
Lea,  Minn.,  has  prepared  plans  and  specifica- 
tions for  a  lateral  sewer  along  William.  Euclid, 

Water.    Ermina.    Fountain    ar:  '    '-" r    Sts. 

Ihe  estimated  cost  of  the  p'  ver  is 

$17,696.     The  sewer  will  be  ■. ■   ft  in 

length  and  at  some  places  will  be  20  ft.  under 
ground. 

The  attorney  general  of  Minncsnta  has  ap- 
proved the  $135,000  bond  issue  of  Minneapolis 
for  the  construction  of  the  east  end  sewer. 
The  sewer  will  be  18  ins.  in  diameter,  sanitary 
and  will  extend  frfim  the  city  !•"••-  "<>ir  the 
fair  grounds  to  the  river.     1  '.  1  cost 

is  $35,000.     Superintendent  S  .e  wa- 

ter department  has  recommended  the  follow- 
ing improvements:  Centrifugal  pump,  $2,000; 
building  for  pump  station,  $5,000;  boilers,  $3,- 
000;  high  pressure  pump,  $18,000;  basins  for 
rescr\-e   supply  of  water,  $.30,000;   force  lines. 

let  recently. 
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$15,000;     extensions,      etc.,      $27,000.      Total, 
$100,000. 

Missouri. 

4*Bids  will  be  received  until  Noon,  Decem- 
ber 23,  by  Board  of  Public  Improvements,  St. 
Louis,  Mc,  for  the  construction  of  a  sewer 
in  North  Harlem  Joint  District  Sewer,  First 
and  Second  Sections,  according  to  plans  and 
specifications  on  file  at  the  office  of  the  Presi- 
dent of  the  Board,  300  City  Hall. 

•J«Bids  will  be  received  until  December  28, 
by  Warrenton,  Mo.,  for  the  construction  of 
a  water  works  system  and  sanitary  sewer  sys- 
tem for  that  place.  Plans  and  specifications 
may  be  seen  in  the  office  of  the  City  Clerk  or 
at  the  office  of  the  engineers,  Fuller-Coult-Co., 
Chemical  Bldg.,  St.  Louis,  Mo.,  or  they  may 
be  obtained  from  the  engineers  upon  payment 
of  $3.00,  to  cover  the  cost  of  getting  them  out. 

New  Jersey. 

®The  common  council  of  New  Brunswick, 
N.  J.,  has  awarded  the  contract  for  laying  a 
sewer  in  Richardson  St.,  from  Easton  Ave.,  to 
a  point  near  Wyckoff  St.,  to  Farley  Bros.,  for 
$.54  for  pipe,  $.53  for  branches  and  $93  for 
manholes. 

®The  city  council  of  South  River,  N.  J.,  has 
awarded  the  contract  for  constructing  a  sew- 
erage system  and  disposal  plant  to  Miele  & 
Bruno  of  Newark  for  $50,000.  Other  bids 
received  were  John  Hurlev  of  Trenton,  $40.- 
603;  J.  F.  Sweeten  of  Camden,  $48,108,  and 
Adolph  Jofalla  of  Philadelphia,  $50,147.  The 
sewer  system  will  cost  ■  $37,454,  and  the  dis- 
posal plant  will  cost  $12,546. 

New  York. 

®The  Watson  Contracting  Co..  Aqueduct 
Ave.  and  Kingsbridge  Road,  New  York  City, 
has  been  awarded  the  contract  by  Cyrus  C. 
Miller,  President  of  the  Borough  of  The 
Bronx,  New  York  City,  for  six  sewer  con- 
tracts, the  largest  being  No.  4,  for  regulating, 
grading,  setting  curbstone,  flagging  the  side- 
walks, laying  crosswalks,  building  approaches 
and  placing  fences  in  Albany  Road,  from  Van 
Cortlandt  Park  south  to  Bailey  Ave.;  Bailey 
Ave.,  from  Albany  Road  to  Sedgwick  Ave.'; 
Sedgwick  Ave.,  from  Bailey  Ave.  to  Fordham 
Road.  The  Engineer's  estimate  of  the  work 
is  as  follows:  26,600  cu.  yds.  of  earth  excava- 
tion; 8,500  cu.  yds.  of  rock  excavation;  188,500 
cu.  yds.  of  fining;  16,000  lin.  ft.  of  new  curb- 
stone, furnished  and  set;  2,300  lin.  ft.  of  old 
curbstone,  rejointed  and  set;  59,500  sq.  ft.  of 
new  flagging,  furnished  and  laid ;  12,000  sq.  ft. 
of  old  flagging,  rejointed  and  relaid ;  10,300 
sq.  ft.  of  new  bridgestone  for  crosswalks,  fur- 
nished and  laid;  9,000  cu.  yds.  of  dry  rubble 
masonry,  in  retaining  walls,  culverts  and  gut- 
ters;  V,0  cu.  yds.  of  concrete;  500  lin.  ft.  of 
vitrified  stoneware  pipe,  12  ins.  in  diameter; 
200  lin.  ft.  of  vitrified  stoneware  pipe  18  ins 
in  diameter;  10,000  ft.  (B.  M.)  of  lumber,  fur- 
nished and  laid;  ll.l.^.O  lin.  ft.  of  guard  rail, 
m  place;  1,700  sq.  ft.  of  old  bridgestone  for 
crosswalks,  rejointed  and  relaid ;  7,500  pounds 
of  steelbars,  furnished  and  in  place;  1  receiv- 
ing basin,  complete ;  6  receiving  basins,  to  be 
rebuilt.  The  contract  price  is  $157,976.  Bids 
were  opened   Dec.   13. 

Ohio. 

•I*Bids  will  be  received  until  Noon,  Decem- 
ber 27,  by  Board  of  Control,  City  Hall,  Akron, 
O.,  for  the  construction  of  a  sewer  in  Water 
St.,  from  State  St.  to  Bowery  St.;  and  in 
Brown  St.  from  South  St.  to  Baird  St.;  AUyn 
St.  from  South  St.  to  Crosier  St.,  and  Sum- 
ner St.  from  South  St.  to  Crosier  St.,  together 
with  laterals  thereto  for  house  connections, 
and  for  extending  a  sewer  in  Glenwood  Ave. 
from  Turner  St.  to  Howard  St.,  a  distance  of 
about  1,200  ft.  Eact  proposal  must  be  accom- 
panied by  a  certified  check  for  $100,  payable 
to  the  Director  of  Public  Service  of  the  city 
of  Akron,  Ohio,  on  a  solvent  bank  in  the  city 
of  Akron,  Ohio,  as  surety  that  if  the  proposal 
be  accepted  a  contract  will  be  entered  into. 

•I«Bids  will  be  received  until  11  a.  m.,  De- 
cember 31,  by  Board  of  County  Commission- 
ers, Cleveland,  O.,  for  laying  sewer  pipe  on 
Independence  Road  No.  1  improvement.  Each 
proposal   must   be   accompanied  by  a  certified 


check  for  10  per  cent  the  amount  bid.  Plans, 
descriptions,  bills  and  specifications  for  the 
work  can  be  seen  and  obtained  at  the  office 
of  Frank  R.  Lander,  County  Engineer  New 
Court  House,  3d  St.,  Cleveland,  O.  John  F. 
Goldenbogen  is  Clerk. 

®The  board  of  control  of  Niles,  O.,  has 
awarded  the  contract  for  the  construction  of 
the  Hartzel!  Ave.  and  Park  Ave  sewers  to 
James  McCracken  of  Warren,  O.,  for  $1,173 
and  $1,849  respectively. 

Oklahoma. 

•f«Bids  will  be  received  until  8  p.  m.,  Jan- 
uary 16,  by  B.  Huddleston,  City  Clerk,  Che- 
cotah,  Okla..  for  constructing  approximately 
11  miles  of  8-in.,  10-in.  and  12-in.  sewer  to- 
gether with  manholes,  disposal  works,  etc.  W. 
W.  Southard  is  City  Engineer. 

®N.  S.  Sherman,  Jr.,  proprietor  of  the  Sher- 
man Iron  Works  of  Oklahoma  City,  Okla., 
has  been  awarded  a  $40,000  contract  to  install 
the  sewer  system  and  modern  sewage  plant 
in  Yukon,  Okla. 

®Plans  have  been  prepared  and  contract  let 
to  the  Southwestern  Engineering  Co.,  of  Okla- 
homa City,  Okla.,  for  the  construction  of  a 
new  water  works  in  Stilwell,  Okla.,  for  $45,000. 
W.  O.  Lee  of  Stilwell  has  charge  of  the'  work. 
Oregon. 

®The  contract  for  the  construction  of  the 
city  water  system  for  Jacksonville.  Ore.,  has 
been  let  to  James  A.  Mear  of  Portland,  Ore.. 
for  $41,076.  Water  will  be  taken  from  the 
right  fork  of  Jackson  creek,  where  a  dam  50 
ft.  high  will  be  constructed.  This  will  store 
24,000,000  gals,  of  water.  From  there  to  the 
distributing  system  the  water  will  be  con- 
ducted in  a  large  conduit. 

Texas. 

®Rees  &  Peters  of  San  Antonio,  Tex.,  have 
been  awarded  the  contract  by  the  city  of  Bee- 
ville,  Tex.,  for  the  construction  of  a  sewer  sys- 
tem under  the  direction  of  the  city  engineer. 
The  city  recently  voted  bonds  for  this  work 

®Hicks  &  Leland,  El  Campo,  Tex.,  have  been 
awarded  the  contract  tor  tlie  construction  of 
7,000  ft.  of  sewer  in  that  city,  for  $3,65U  The 
work  includes  2,500  ft.  of  12-in.,  2,100  ft.  of 
8-in.  and  3,000  ft.  of  6-in.  pipe  and  one  sep- 
tic tank.  Bids  were  opened  Dec  13  by  W  A 
Hiddlen,  City  Clerk. 

®The  city  council  of  Bryan,  Tex.,  has 
awarded  a  contract  to  Lane  &  Bowler  of 
Houston.  Tex.,  to  sink  a  test  well,  incident  to 
the  city  beginning  work  on  its  own  water  and 
sewerage  plants.  If  the  well  is  a  success  it 
will  be  followed  by  three  or  four  others,  suffi- 
cient to  insure  an  adequate  water  supply. 

Washington. 

•I»Bids  will  be  received  until  January  2,  by 
City  Council  of  Chehalis,  Wash.,  for  the  con- 
struction of  a  sewer  system  for  the  eastern 
and  southern  parts  of  the  city. 

®The  city  council  of  Pasco,  Wash.,  has 
awarded  the  contract  for  the  construction  of 
the  $78,000  sewer  system  to  the  Newport 
Engineering  Co.,  of  Portland,  Ore. 

The  city  of  Elma,  Wash.,  contemplates  the 
installation  of  water  and  sewer  systems.  J. 
H.  Brewer,  councilman. 


TRADE  NOTES. 

Miller  &  Francis  Co.  has  been  incorporated 
as  successor  to  C.  E.  Miller,  dealers  in  inilwav 
and  contractors'  equipment.  Tlie  offlce.s  of  the 
company  are  at  50  Church  street,  New  York 
City,  and  the  yards  and  shops  are  at  Newark 
N.   J. 

T^I^^  Contractors'  Supply  &  Equipment  Co., 
penver,  Colo.,  dealers  and  jobbers  of  earth  mov- 
ing and  road  building  machinery,  contractors' 
*°,o  ^P**  supplies,  has  opened  a  branch  office 
at  IS  Kansas  Ave.,  Kansas  City,  Kan.  Messrs. 
Blue  and  O  Connell  will  be  the  representatives 
and  selling  agents  at  the  Kansas  City  branch. 

The  Willis-Ladshaw  Construction  Co.  has  been 
organized  and  will  engage  in  the  manufacture  of 
arlihcial  stone,  sewer  pipe,  fence  posts,  side- 
walks and  curblngs,  as  well  as  trimmings  for 
brick  buildings,  such  as  window  sills,  caps  and 
water  tables  The  offices  of  the  company  are  in 
the  Cleveland  building,  Spartanburg,  S  C  The 
company  will  operate  the  plant  formerly  occu- 
pied by  the  Spartanburg  Hydraulic  Pressed 
fa  tone  Lo, 


TIP  CARS  FOR  CONTRACTORS 
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'T'HIS  car  is  built  with  the  body  hung  be- 
-•■  twccn  the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes,  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW    DRIGHTON,    NEW   YORK 

New  York  City,  45  Broadway 
CUicaEo.  Ihi6  Fieher  Bulfdini; 

Atlanta.  Ga.,  1607  Rhodea  Building 

KIchmond.  Va  ,  State  Bauk  Building 
Sao  FranclBco.  865  Monadnock  Bldg. 


^•indicates    work    now    open    for    bids,   ©indicates  a  contract  let  recently. 


NOTICE     TO      BOND      BUYERS. 

ONE  HUNDRED  THOUSAND  DOLLARS 
($100,000.00)  STREET  PAVING  BONDS 
OF  THE  CITY  OF  HOUSTON,  TEX. 
Sealed  bids  will  be  received  by  the  City 
of  Houston,  Tex.,  until  12  o'clock  noon, 
Monday,  January  9,  1911,  for  the  issue  of 
one  hundred  thousand  dollars  ($100,000.00) 
four  and  one-half  per  cent  (4^4%)  street 
paving  bonds  bearing  date  the  26th  day 
of  September,  1910.  Interest  payable 
semi-annually  at  the  office  of  the  Union 
Trust  Company  in  the  City  of  New  York; 
said  bonds  to  run  thirty  (30)  years  with 
an  option  reserved  by  the  City  of  Hous- 
ton to  pay  same  at  the  expiration  of 
twenty  (20)  years. 

Each  bid  for  the  above  issue  of  bonds 
must  be  accompanied  by  a  certified  check 
on  a  Houston  bank,  payable  to  H.  B. 
Rice,  Mayor,  tor  one  per  cent  (1%)  of 
the  face  value  of  said  Issue  as  a  guaran- 
tee of  good  faith;  bonds  to  be  delivered 
and  money  paid  in  Houston,   Tex. 

The  City  of  Houston  reserves  the  right 
to   reject  any  and  all   bids. 

H.    B.   RICE,   Mayor. 

DAN  C.  SMITH,  JR.,  City  Sec'y. 


NOTICE  TO  CONTRACTORS. 

Sealed  proposals  are  Invited  and  will  be 
received  by  the  City  Clerk  of  the  City  of 
La  Salle,  at  the  City  Clerk's  office.  City 
building,  up  until  the  hour  of  3  o'clock 
p.  m.,  Saturday,  December  24,  1910,  for 
the  construction  of  a  water  supply  well. 
For  further  information  address  City  En- 
gineer, La  Salle,  111. 

JOS.  BURKHART,  JR., 
City  Clerk. 

La  Salle,  111.,  Dec.   12,  1910. 


PROPOSALS  FOR  DREDGE.  —  U.  S. 
ENGINEER  OFFICE,  Viclisburg,  Miss., 
Dec.  15,  1910.  Sealed  proposals  for  steel 
hull,  self-propelling  hydraulic  dredge,  steel 
pontons  and  pipe  line,  and  also  tor  the 
component  groups  thereof,  including  steel 
dredge  hull,  steel  pontons  and  pipe  line, 
upper  works,  steam  plant,  propelling  ma- 
chinery, electric  plant,  pumping  engine, 
condenser  plant,  and  evaporator,  sand 
pump,  suction  pump  and  ladder,  cutter 
head,  gear  and  engine,  winches  and  re- 
frigerating plant,  will  be  received  at  this 
office  until  12  m..  January  IS.  1911.  and 
then  publicly  opened.  Information  on  ap- 
plication. CLARKE  S.  SMITH,  Capt., 
Engrs. 


(Proposal     Advertisements     Continued    on 
Page  48.) 
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It  Costs  $325  a  Ton,  or  More  Than  32 
Cents    Per    Ton-Mile,    to    Carry    the 
Mail — Should     Not     the     Govern- 
ment     Form      a      "Partnership" 
With      the      Express      Com- 
panies to  Operate  the  Pos- 
tal Department? 

The  statistics  in  government  reports  are 
rarely  reduced  to  unit  costs.  Instead,  the 
practice  is  to  talk  of  expenditures  in  millions 
of  dollars.  What  does  it  mean  to  the  aver- 
age man  when  vou  tell  him  that  it  costs  $210.- 
•  100,000  to  handle  the  .\mcrican  mail  during 
one  year?  Is  he  a  whit  wiser  when  lie  sees  a 
list  of  the  various  items  tliat  go  to  make  the 
total?  The  great  shortcoming  of  political 
economy  in  all  times  pSst  is  to  be  found  in 
the  fact  that  it  has  attempted  to  discuss 
"fundamental  principles"  before  having  inves- 
tigated unit  costs.  Practically  every  effort  at 
reducing  tlie  cost  of  government,  whether  in 
city,  state  or  nation,  has  failed  of  any  marked 
result  because  it  has  been  based  on  "funda- 
mental principles"  that  were  not  fundamental. 
The  fundamental  principle  of  engineering 
economics  is  to  reduce  all  costs  to  unit  costs. 
Copyright   1910,  by  the 


such  as  the  cost  per  ton-mile  lor  transporta- 
tion or  the  cost  per  cubic  yard  for  excavation, 
and  so  on.  Tliis  unit  cost  analysis  should 
also  be  tlic  fundamental  principle  of  al) 
economics,   political   or   otherwise. 

We  purpose  analyzing  certain  data  in  the 
report  of  the  Postmaster  General  for  the  year 
1908.  We  also  purpose  analyzing  certain  ex- 
press company  statistics  given  in  the  Inter- 
state Commerce  Commission  report  on  the 
case  of  Kindel  vs.  Adams  Express  Co.  ct  al, 
in  1-908.  Incomplete  though  these  data  are, 
they  serve  to  illuminate  the  subject  of  postal 
costs  in  a  remarkable  manner.  We  shall 
first  reduce  the  postal  costs  to  a  unit  that  is 
intelligible,  namely  the  ton,  and  from  that 
we  shall  deduce  the  approximate  cost  per  ton- 
mile. 

In  round  numbers,  the  cost  of  carrying  all 
mail  was  as  follows  in  1908: 

Transportation $  06.000,000 

Post  car  service 4,600,000 

Railway  mail  service 17,370,000 

Rural    delivery 34,350,000 

„  Total     $112,320,000 

Clerks,  postmen,  etc 86.390.000 

Other   expense 11.180,000 

Grand   total $209,890,000 

The   mail    weighed    645,000   short   tons,   hence 
the  cost  per  ton  was : 
Item.  p,.,-  Ion. 

Transportation   $  S7 

Post   car  service 7 

Iteilway  mail  service .,     27 

Rural    delivery 53 

Total   ^174 

Clerks,    etc 134 

Other    expense 17 

Grand   total ■. $325 

Of  the  6'45,000  tons  there  were  396,000  tons 
of  second  class  mail  Cmagazines,  newspapers, 
and  the  like)  carried  at  a  rate  of  1  ct.  per  lb., 
or  $20  per  ton.  The  postmaster  general 
states  that  the  cost  of  carrying  this  second 
class   mail  was : 

Transportation     $50,000,000 

Clerks,    postmen,    etc 23,000,000 

Tcrtal     $73,000,000 

This   is   equivalent   to   the    following  cost  per 
ton : 

Per  ton. 

Transportation   $125 

Clerks,    etc 58 

Total $183 

The  average  length  of  haul  for  this  second 
class   mail  is  as   follows: 

Miles. 

Magazines   1,050 

Newspapers    290 

.Miscellaneous  periodicals 1.130 

It  is  evident  that  the  average  haul  for  sec- 
ond class  mail  is  less  than  1,000  miles.  There- 
fore we  cannot  be  far  wrong  in  assuming 
that  the  average  haul  for  all  classes  of  mail 
IS  less  than  1,000  miles.  Since  the  average 
cost  of  carrying  all  mail  is  $-32.')  per  ton,  we 
have  a  cost  of  32V^  cts.  per  ton-mile  if  the 
haul  averages  1,000  miles,  and  more  than  32% 
cts.  if  the  haul  averages  less  than  1,000  miles, 
as  it  doubtless  does. 

For  purposes  of  general  comparison  it  is 
well  to  carry  in  mind  the  following  facts : 
The  average  freight  rate  on  American  rail- 
ways is  %  ct.  per  ton-mile,  and  the  average 
haul  is  2-54  miles,  or  a  total  average  of  less 
than  $2  per  ton  of  freight.  The  average  cost 
of  hauling  farm  products  over  poor  earth 
roads  is  not  more  than  25  cts.  per  ton-mile. 
Contractors  using  four  to  si.x  horse  teams 
frequently  haul  for  a  cost  of  12  cts.  per  ton- 
mile.  We  sec,  therefore,  that  the  cost  of 
carrying  the  mails  is  fully  44  times  as  great 
per  ton-mile  as  tlie  average  charge  made  by 
the   railways    for   carrying   freight. 

It  will  be  justly  contended  that  mail  costs 
necessarily  exceed  freight  costs  per  ton-mile. 
However,  there  is  no  reason  why  mail  costs 
should  be  so  enormously  in  excess  of  freight 
costs  per  ton-mile.  This  fact  is  made  particu- 
larly evident  when  we  analyze  the  charges 
made  by  express  companies  for  a  service  that 
is  more  directly  comparable  with  that  ren- 
dered by  the  post  office. 

In  the  instructive  case  of  Kindel  z's.  ."Kdams 
Express    et    al.    before    the    Interstate    C"ni- 
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merce   Commission,   the    following   facts   were 
disclosed : 

The  "base  rate"  for  express  charges  is 
the  charge  made  for  a  hundred-pound  pack- 
age. Small  packages  (under  7  lbs.)  usually 
pay  about  double  the  "base  rate"  per  pound. 
Thus  the  "base  rate"  on  100  lbs.  from  New 
York  to  San  Francisco  is  $14,  and  the  rate 
for  a  1-lb.  package  is  30  cts.,  the  rate  for  a 
20-11).  package  being  $2.85. 

The  "base  rate"  from  New  York  to  Chi- 
cago is  $2..50  per  100  lbs.  Express  rates  west 
of  the  Missouri  River  average  twice  as  great 
as  rates  east  of  that  river.  Express  rates 
average  about  three  times  as  great  as  first- 
class   freight   rates. 

Since  the  distance  from  Xew  York  to  Chi- 
cago is  1,000  miles,  and  the  base  rate  is  $2.50 
per  hundred,  we  have  a  rate  of  $50  per 
ton,  or  5  cts.  per  ton-mile.  This  includes 
of  course,  the  collection  and  delivery  of  the 
express  matter,  as  well  as  its  transportation 
by  rail,  and  the  profit  made  by  the  express 
company. 

About  half  the  expense  of  operating  an 
express  company  consists  in  the  sums  paid 
to  the  railway  companies  for  transportation. 
The  contracts  between  the  railways  and  the 
express  companies  generally  provide  for  pay- 
ment to  the  railways  of  a  percentage  of  the 
express  charges,  and  this  is  now  about  50 
per  cent.  The  reports  of  the  railways  to 
the  Interstate  Commerce  Commission  show 
that  in  1908  the  railway  revenue  from  ex- 
press was  $58,692,091,  while  from  mail  it  was 
$48.51T..563.  There  are  only  five  important 
express  companies  in  .America,  and  their  oper- 
ating expenses  per  annum  were  as  follows : 
Express  Co.  Oper.  ixp. 

U.   S.   (report  June  30.  1907).... $16,969,681 

Adams   (first  11  mos.  of  1907) 24.C39.728 

American   (report  June  30.   1907) 27,793.468 

Pacific   (report  Dec.   31,    1906) 6,604.785 

Wells.     Fargo 16,138.073 

Total     $92,145,735 

The  income  from  operation  of  these  com- 
panies for  the  same  period  was  as  follows: 

Express    Co.  Oper.  Inc. 

f-  S $17,845,000 

Adams   (11   months) 25.]0.'>,426 

American    29.100.784 

Pacific 7,187.851 

W^ells,  Fargo y 18,683.035 


Total    $97,922,096 

The  operating  expense  of  the  U.  S.  Ex- 
press Co.  for  the  year  ending  June  30,  1907, 
is  fairly  typical  of  the  other  companies,  and 
is  as  follows : 

Transportation     ..$8,083,141 

Expense  (telephone,  light,  lu.  1 34S.019 

General  expense  (lesal.  traveling,  etc.)  172.3J7 

Salaries  (employes  in  local  office) 6S0.803 

Commissions   1,077.393 

General  salaries  (other  than  local) 1.344.269 

Rents     383.144 

Stable     1.165,418 

Stationery    140.134 

Loss  and  damage 186.098 

Personal    property 294.667 

Taxes     96.190 

Insurance   16.066 

Total  operating  expense $13,969,677 

This  was  97.05  per  cent  of  the  gross  in- 
come from  operation.  It  will  he  noted  that 
"loss  and  damage"  was  a  trifle  mure  than 
1  per  cent.  This  was  about  the  average 
for  all  express  coriipanies.  Unfortunately,  we 
have  no  data  to  show  either  the  number  or 
total  weight  of  the  packages  handled  by  the 
U.  S.  Express  Co. 

During  the  year  1907,  the  Adams  Express 
Co.  handled  57.211,266  items,  at  an  average 
charpc  of  44  cts.  per  item.  The  American 
Express  Co.  handled  48,290,310  items  at  a 
charge  of  57.3  cts.  per  item.  These  figures 
show  that  the  average  "item."  or  package, 
was  quite  light.  In  July.  1907.  the  Wells  Far- 
go Express  Co.  handled  2,6!'7  items  between 
Denver,  New  York.  Chicago.  Omaha  antl  Kan- 
sas City,  the  weight  and  number  of  items  be- 
ing as   follows : 

V  :■  -:',.^r 

Weight.  ■  IK. 

Under  7   lbs. . . 

7  to  50  lbs 

Over    50    lbs. . . 


SOij 
107 


Total    2.697 

Let    US    assume    that    the    average    express 

item  weighed  only  7  lbs.  during  the  year  1907. 
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Then  the  Adams  Co,  liaiKllcd  7  limes  57,211,- 
■266,  or  400,478,80-2  lbs.,  or  200,000  tons.  Then 
the  American  Co.  handled  7  times  48,290,310, 
or338,032,1701bs.,  or  100.000  tons.  Since  these 
two  companies  did  about  half  of  all  the  ex- 
press business,  it  is  safe  to  say  that  the  en- 
tire express  amounted  to  much  more  than 
738,000  tons.  How  much  more  can^only  be 
conjectured,  but  it  is  certain  that  7  lbs.  is 
too  conservative  an  estimate  of  the  average 
weight  of  express  items.  For  carrying  this 
tonnage  the  express  companies  received  $98.- 
000,000,  in  round  numbers,  or  less  tlian  $140 
per  ton.  We  may  be  perfectly  certain,  there- 
fore, that  the  postal  cost  of  $325  per  Ion  of 
mail  is  at  least  two  and  a  quarter  times  as 
great  as  the  express  cost  per  ton,  with  a 
strong-  probability  that  it  may  be  lln-ee  or 
four   times   as   great. 

Express  companies  carry  100-lb.  items  from 
New  York  to  Chicago  for  $2.50,  or  $50  a 
ton.  Yet  the  postmaster  general  states  that 
the  post  office  is  losing  8  cts.  per  lb.,  or  $lt)(i 
per  ton,  on  all  magazines  carried  an  equal 
distance,  that  is  1,000  miles.  This  may  or  may 
not  be  a  fact.  No  careful  analysis  of  the 
actual  cost  of  liandling  second-class  mail  has 
yet  come  to  our  attention.  We  have  merely 
.the  postmaster  general's  arbitrary  prorating 
of  expense  to  this  class  of  mail.  If  it  is  a 
fact  that  the  post  office  is  losing  $160_  a  ton 
on  all  magazines  and  newspapers,  while  ex- 
press companies  are  making  a  profit  when 
charging  $50  a  ton  for  an  equal  haul — 1,000 
miles — does  it  not  appear  that  the  real  postal 
question  before  Congress  is  not  a  question  of 
increasing  any  particular  postal  rate,  but  of 
finding  how  to  make  the  post  office  approach 
in  some  degree,  the  economic  efficiency  of  the 
express  companies?  \n  the  final  analysis, 
the  public  will  pay  all  postage  costs.  If  sec- 
ond-class postage  rates  are  raised  to  eliminate 
a  post  office  deficit,  the  public  will  ultimately 
pay  for  the  deficite  in  the  form  of  increased 
prices  for  the  mag;izines  and  for  the  products 
advertised  in  them.  The  only  true  economy 
that  can  be  effected  in  the  postal  department 
will  be  the  economy  resulting  from  reduced 
postal  costs.  This  is  clear.  How  can  such 
econom}'  be  effected? 

Take  the  post  office  out  of  politics  by  de- 
livering its  maiiaciciiient  to  a  board  of  direc- 
tion consisting  of  men  selected  by  the  e.v/'ress 
companies  and  of  men  selected  by  the  gov- 
ernment. Let  the  postal  and  express  business 
be  operated  jointly  and  for  profit,  half  the 
profit  going  to  the  government  and  half  to  the 
e.xpress  companies. 

Applied  to  the  post  office  department  this 
scheme  of  management  may  sound  extremely 
radical.  A  few  years  ago  it  appeared  equally 
radical  when  it  was  proposed  that  the  city 
of  Chicago  and  the  street  railway  companies 
should  jointly  operate  the  street  railways 
and  share  the  profits.  But.  today,  in  the 
light  of  three  years'  satisfactory  experience 
with  this  "partnership  system"  of  operating 
the  traction  system  of  Chicago,  it  is  be- 
ginning to  dawn  upon  the  people  that  there 
is  a  practicable  way  of  securing  the  aid  of 
private  enterprise  in  the  management  of  pub- 
lic utilities  without  sacrifice  to  monopolistic 
control. 

In  a  manner  entirely  analogous  to  that  de- 
veloped for  the  joint  management  of  the 
Chicago  street  railways  by  representatives  of 
the  city  and  representatives  of  the  street 
railway  companies,  will  it  be  possible  to 
unite  the  post  office  and  the  express  com- 
panies. The  latter  already  possess  an  ex- 
press business  ag.grc.gating  half  the  .gross  in- 
come from  the  mails,  and  they  are  handling 
it  with  an  economy  that  is  marked  indeed 
when  contrasted  with  the  carrying  of  mail. 
Nor  is  there  the  remotest  possibility  that  any 
direct  federal  mana,gement  of  the  postal  de- 
partment can  ever  approach  the  economic 
efficiency  of  the  express  companies.  Again 
and  again  we  have  shown  that  the  unit  costs 
on  the  Panama  Canal  work  far  exceed  simi- 
tar costs  for  contract  work,  and  this  must 
contintie  to  be  the  case,  for  no  government 
can  Will  apply  the  fundamental  law  of  busi- 
ness management,  namely,  to  pay  both  mana- 
gers and  employes  in  proportion  to  their  out- 
put  or   performance.      Even    to   a    worse   de- 


gree than  on  the  Panama  Canal  is  it  true  that 
lack  of  sufficient  incentive  exists  to  cut  the 
costs  of  operating  the  post  office.  Nor  can 
this  condition  be  materially  altered  until  some 
method  is  developed  for  managing  the  post 
office  as  a  money  making  machine. 

We  submit  to  the  earnest  consideration  of 
Congress  the  precedent  established  in  Chicago 
for  the  joint  operation  of  a  public  utility  by 
representatives  of  the  public  and  representa- 
tives of  a  corporation,  with  a  division  of  the 
profits  between  the  public  and  the  corporation. 
In  this  way,  as  in  no  other  that  we  have  yet 
seen,  can  the  benefits  of  private  management, 
whose  object  is  profit,  be  wedded  to  the  ben- 
efits of  public  control,  whose  object  is  satis- 
factory service. 

Studies  of  Reinforced  Concrete  Girder- 
less  Floors. 

Flat  plate  or  girderless  reinforced  concre'te 
floors  offer  attractive  features  to  the  building 
owner.  Building  height  is  decreased  by  the 
elimination  of  beams  without  any  loss  in  clear 
space  between  floors.  Decrease  in  building 
height  saves  materials  in  walls  and  columns 
and  lessens  the  travel  of  elevators  and  all  oth- 
er services.  Construction  cost  is  lessened  by 
reduction  in  form  work  and  decreased  height 
of  hoist  for  construction  materials.  A  flat 
ceiling  with  its  advantages'  of  better  lights, 
greater  cleanliness  and  preferable  appear- 
ance is  obtained  without  recourse  to  false  ceil- 
ings. These  are  telling  advantages.  The 
girderless  floor,  however,  has  not  won  its  way 
to  full  approval.  The  reasons  have  been 
chiefly  that  engineers  generally  have  hesitated 
to  recommend  a  construction  not  lending  it- 
self to  mathematical  analysis  and  that  build- 
ing departments  have  imposed  limitations  in 
uses  of  concrete  and  steel  which  are  ob- 
structive. 

Leaving  conflicting  claims  to  contest  for  the 
first  use  of  girderless  floor  construction  to  be 
settled  by  the  contestants  for  this  lienor  we 
may  safely  assert  that  its  persistent  advocacy 
for  and  actual  introduction  extensively  into 
building  construction  is  due  to  one  .man — Mr, 
E,  .\.  P.  Turner,  Other  contractors  following 
Mr,  Turner's  lead  have  w-ithiu  a  year  or  two 
developed  girderless  floor  constructions  and 
used  them  in  buildings  so  that  now  we  have  a 
considerable  number  of  such  structures.  More 
important  than  this  fact,  but  arising  from  it. 
there  has  lieen  aroused  among  engineers  an 
interest  in  working  out  an  analysis  of  girder- 
less floors.  This  latest  movement  may  be  said 
to  have  begun  as  a  matter  of  record  with  the 
paper  by  Air.  Angus  MacMillan.  presented  a 
year  ago  before  the  National  Cement  Users' 
.\ssociation.  This  paper  was  published  in 
our  issue  of  March  23,  1910,  and  a  later 
discussion  by  Mr.  Brayton  in  our  issue  of 
Sept,  21,  1910.  Elsewhere  in  this  issue 
we  publish  three  further  discussions  bearing 
upon  the  same  problem.  These  various  papers 
are  instructive  as  studies  and  not  because 
they  provide  a  final  solution  of  this  problem. 
Perhaps  the  most  interesting  of  the  lot  is  that 
descriliing  a  field  test  of  an  actual  building. 
We  believe  this  is  the  first  test  of  this  char- 
acter to  have  been  undertaken  and  that  it 
opens  a  way  to  the  discovery  of  numerous 
important  data  on  the  behavior  of  reinforced 
concrete   in   actual      structures. 


How  Prof.  Joseph  Le  Conte  "Demon- 
strated" in   1 888  that  Flying  Ma- 
chines Could  Never  Fly. 

One  of  the  editois  of  Engineerinc-Con- 
TR.\CTTNG,  while  recently  conversing  with  a 
scientific  man  in  Pasadena  relative  to  the  the- 
ory of  flying,  made  the  remark  that  he  re- 
called seeing  an  article  written  some  years  ago 
'  by  Prof.  Joseph  Le  Conte,  wherein  it  was 
"demonstrated"  that  flight  of  machines  heavier 
than  air  could  never  be  accomplished.  Upon 
inquiry  the  editor  replied  that  he  believed  it 
was  in  the  year  1888  that  Prof.  Le  Conte's 
article  was  published.  "Now  that  you  have 
named  the  date,"  said  the  scientific  man,  "I 
will  name  you  the  magazine.  It  w-as  the  Pop- 
ular   Science   Monthlv,"     The  combination   of 


memories  proved  correct.  Elsewhere  in  this 
issue  we  reprint  Prof,  Le  Conte's  original  arti- 
cle in  full,  in  the  belief  that  it  will  prove  in- 
teresting, in  the  light  of  aviation  achievements 
of  the  recent  past.  The  article  should  also 
serve  as  an  excellent  example  of  misapplied 
scientific  reasoning. 

At  the  very  opening  of  his  article  on  The 
Problem  of  a  Flying  Machine,  Prof.  Le  Conte 
says: 

I  am  one  of  those  who  think  that  a  flying 
machine  is  impossible,  in  spite  of  the  testimony 
of  the  oirds.  •  •  »  •  i  wish  now  to  give,  very 
briefly,  a  reason  for  my  faith.  I  can  Ijest  do  so 
with  Ijrevity  antl  clearness  by  a  series  of  propo- 
sitions whicli  I  hope  will  lead  us,  step  by  step, 
to  absolute  demonstration.  I  believe  this  impor- 
tant to  check  baseless  expectations  and  limit 
effort   to  riglit  direction. 

The  world  is  fortunate  that  the  Wright 
brothers  did  not  read,  or,  reading,  did  not 
be1ie\e  the  "demonstration"  tliat  Prof.  Le 
Conte  gave  in  his  article  -22  years  ago. 

In  brief,  his  "demonstration"  was  as  fol- 
lows ; 

The  strength  ot  a  muscle  increases  as  the 
square  of  any  lineal  dimension,  while  the 
weight  of  a  muscle  increases  as  the  cube  of 
the  lineal  dimension.  Hence  it  is  that  the 
weight  of  an  animal  increases  with  far  greater 
rapidity  than  its  strength  increases.  A  flea's 
muscles  are  not  stronger  than  those  of  an  ele- 
phant, as  has  been  inferred,  because  it  can 
leap  farther  in  proportion  to  its  size.  The 
slight  weight  of  the  flea  relative  to  its  mus- 
cular strength  accounts  for  its  astonishing 
ability  as  an  insect  acrobat.  Nature  reached 
its  possible  limit  in  the  evolution  of  a  walking 
animal  when  it  evolved  the  dinosaur  of  the 
Jurassic  period.  The  whale  probably  passed 
this  limit  and  was  compelled  to  take  to  the  sea 
in  order  to  move  about  at  all.  In  like  man- 
ner, Nature  reached  her  limit  in  flying  ma- 
chine size  when  she  evolved  the  condor,  and 
the  bustard,  whose  weight  is  about  50  lbs. 
Larger  birds,  like  the  ostrich,  are  too  heavy  to 
fly.  If  Nature  has  reached  her  limit  in  devel- 
oping a  flying  machine  weighing  50  lbs.,  man 
cannot  expect  to  do  better.  Man  never  has 
done  better  than  Nature  in  point  of  efficiency 
even  with  his  best  steam  engine.  The  animal 
body,  in  fact,  is  about  twice  as  effective  as 
the  "best  Cornish  engine.  "No  machine  that 
we  may  hope  to  devise,  for  the  same  weight 
of  machine,  fuel  and  directing  brain,  is  half  so 
effective"  as  a  bird. 

Closing  with  mild  exultation  at  the  mathe- 
matical beauty  of  his  proof,  Prof.  Le  Conte 
inquired:  "Is  it  not  demonstrated  that  a  true 
flying-machine,  self-raising,  self-sustaining, 
self-propelling,    is   physically    impossible?" 

Could  he  have  seen  one  man  fly  100  miles 
in  7U  i-ninutes,  and  another  rise  vertically  over 
two  miles,  the  other  day,  Prof.  Le  Conte 
would  probably  have  scouted  the  logic  of  the 
logician  who  '  taught  him  how  to  "demon- 
strate." 

It  is  interesting  to  note  that  Prof.  Le  Conte 
really  thought  he  had  proved  that  mechanical 
flying  would  be  quite  as  impossible  as  per- 
petual motion,  for  he  placed  the  two  phenonv 
ena  in  the  Sime  category.  Doubtless  many 
readers  of  tTie  Popular  Science  Monthly  in 
1888  saw  the  underlying  fallacy  in  Prof.  Le 
Conte's  argument.  It  exists  primarily  in  his 
assumption  that  Nature  is  necessarily  superior 
to  man  both  in  perfecting  a  means  for  burning 
fuel  efficiently  and  in  perfecting  a  device  for 
moving  self-supported  objects  through  the  air. 
Neither  of  these  assertions  rested  on  experi- 
mental demonstration,  yet  neither  could  be 
safely  affirmed  or  denied  without  experiments 
made  with  the  greatest  care  and  extending 
over  many  years  if  necessary — possibly  over 
many  hundreds  of  years.  While  the  thermal 
efficiency  of  the  most  perfect  steam  boiler  and 
reciprocating  engine  is  less  than  10  per  cent,  it 
is  clearly  evident  that  a  far  greater  thermal 
efficiency  is  attainable.  Even  then,  experiments 
with  internal  combustion  engines  using  gas  and 
gasoline  had  indicated  possibilities  greatly  ex- 
ceeding the  efficiency  of  a  steam  boiler  and 
engine. 

.^s  for  the  results  of  experiments  on  the  re- 
sistance  of   air   to  bodies   passing  through  it. 
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tlieri-  wire-  then  very  few  that  had  been  madt 
public,  and  we  arc  scarcely  better  off  now.  We 
know  tliat  the  pressure  of  air  against  a  body 
increases  as  ihe  square  of  its  velocity,  and  frini 
this  it  is  easy  to  sec  that  a  slight  'increase  in 
velocity  of  a  body  will  result  in  a  great  increase 
in  air  pressure  against  it.  Hence  if  the  body 
IS  flat  or  slightly  concave,  like  a  wing,  and 
tilted  slightly  upward  in  the  direction  of  mo- 


tion, the  upward  component  of  the  air  pres- 
sure will  serve  to  support  the  bodv  if  only  it 
can  be  given  sufficient  horizontal  velocity.  We 
can  also  sec  that  the  horse-power  required  to 
effect  a  given  horizontal  velocity  through  the 
air  varies  as  the  cube  of  the  velocity.  .Ml  this 
was  demonstrable  at  the  time  Prof.  Lc  Conte 
wrote.  His  imagination,  however,  was  not 
sufficient  to  enable  him  to  picture  a  light  and 


efficient  engine  capable  of  giving  sufficient 
velocity  for  the  purpose  of  mechanical  flight; 
nor  docs  he  appear  to  have  made  an  investi- 
gation of  the  then  available  scientific  data  on 
air  resistance. 

Ill  logic  and  ignorance  of  existing  scientific 
data  on  the  subject  under  discussion  led  this 
eminent  man  to  e.'cpress  positive  convictions 
on  a   subject   that  was  deep  beyond   his  ilcpth. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


The  Calculation  of  Plates,  Supported 
by  Foiir  Columns.* 

Tlie  interest  taken  in  the  last  few  years  in 
-.-called  .ijirderless  floor  construction.s  which 
were  first  introduced  to  anv  large  extent  by 
the  author  at  the  Proctor  &  Gamble  plant  in 
Armourdale.  Kansas,  in  I!>r)3  for  high  loads 
of  -.'.Vio  |l)s.  per  sq.  ft.  and  the  many  discus- 
sions in  regard  to  the  proper  figuring  of  such 
constructions,  caused  the  author  to  look 
through  tlie  books  treating  with  the  clastic 
theory,  and  as  far  as  his  researches  allowed 
he  found  that  the  subject  was  solved  by  Prof. 
Winkler  in  his  book.  "Lehre  von  dcr  Elastici- 
tat  und  P\-stigkeit,"  Prag.  1867,  and  by  Prof. 
Grashof  in  his  book.  ''Theoric  dcr  Elasticitat 
und  Festiskeit,"'  Berlin,  1878.  Inasmuch  as 
the  results  are  ratlier  surprising,  the  author 
will  compare  the  theory  of  plates  supported  by 
four  columns  with  tlie  theory,  practice  and 
tests  of  round  and  square  plates. 

In  the  following  discussion  let  d  be  the 
span,  which  is  to  be  taken  in  feet  for  the 
bending  moment,  and  in  inches  for  the  deflec- 
tions: />,  the  uniform  load  per  square  foot  for 
the  bending  moments,  and  per  square  inch  for 
deflections ;  h,  the  thickness  of  the  plate  in 
inches  and  E,  the  modulus  of  elasticity.  The 
theory  emnloyed  by  Winkler  and  Grashof  is 
similar  to  that  which  furnishes  us  the  formu- 
las for  the  deflection  of  a  common  beam, 
which  is.  however,  rather  loo  complicated  for 
presentation. 

Let  us  begin  with  the  round  plate  uniformly 
loaded,  and  supported  at  its  circumference. 
For  this  case  Grashof  gives  the  maximum 
bending  moment  in  the  center  equals 

3    im  —  1)    (Hm  —  \)  drp 

: ■■•. (1) 

S  „r  24 

and  the  greatest  deflection  equals 


3     {> 


1)    (5m +  1)     /.rf' 


(2) 

■25(1  m-  Elf 

in  which  equations  m  reoresents  the  so-called 
Poisson's  ratio,  which  we  may  assume  nearly 
as  ^=10/3.  For  those  not  familiar  with  the 
signification  of  Poisson's  ratio,  I  wish  to  state 
that  if  two  forces  arc  acting  on  a  plate  ele- 
ment at   right  angles,  elongations  in  each   di- 

1_   3 
rection  are  produced,  which  are  —  =  —  limes 

m      10 
less   than   the   amount    of    elongations    which 
would  be  produced  if  only   forces  in  one  di- 
rection be  acting.  . 

Introducing  Poisson's  ratio  in  the  above 
equation  the  maximum  bending  moment 
equals 

.7C8 (3) 

24 
and  the  greatest  deflection  equals 

.0435 

If 

If  we  consider  the  round  nlate  like  a  com- 
mon beam  uniformly  supported  at  its  circum- 
ference, and  assume  that  the  plate  breaks 
along  the  line  of  the  diameter  through  the 
center,  as  shown  by  Fig.  1.  the  distance  of  the 
center  of  gravity  of  the  reactions  from  AB  = 
d 
—  and   the   distance   of  the  center  of  gravity 


.(4) 


■  11  the  uniform  load   from  AB^= 

3      .    TT 

The   bending   moment  at  AB   equals 

1  cT-vp       d     1      ^vp      2d        d'p 

2  4        ir     2        4        3jr         24 

or  the  moment  per  lineal   foot  of  AB  equals 
cT-p 

.    On  account  Poisson's  ratio,  this  bending. 

24 

moment  will   be  diminished  bv  3/10,  and  will 

d'p 
be  equal  .1  ,    which  perfectly  acrrees  with 

24 


/fyy.-  Sa/?/a. 


Fig.  1. 


the  result  given  by  Grashof.  Prof.  C.  Bach 
tested  round  plates,  made  of  cast  iron  and  of 
steel,  and  found  that,  as  long  as  the  plate  was 
uniformly  supported  at  its  circumference,  the 
strength  of  such  plates  perfectly  corresponds 
to  the  above   formulas. 

As  a  second  case  we  will  consider  the  round 
plate,  uniformly  loaded  and  fi'xed  at  the  cir- 
cumference. For  this  case  Grashof  gives  the 
following  formulas :  The  bending  moment  in 
the  direction  x  at  any  point  distant  .r  from 
the  origin  equals: 

3     m'—l    p      (T- 

( ^x')     ■■-  V-J) 

8         nr        6        4 

For   .r  =  <J.     The   bending   moment     in     the 
center   equals 
3     m'—\    pd' 


24 


.(6) 


•A  paper  by  L.  J.  Mensch  before  the  National 
Association  of  Cement  Users,  Dec.  13-17,  1910. 


For 


The    maximum   bending    mo- 


ment occurs  at  the  circumference  and  equals 

3  nr  —  1    pd"- 

4  m-        24 

and  the  greatest  deflection  equals 

3      ,ir  —  1     pd' 


...(B) 
16    m-        Wi' 

Introducing  again    Poissod's  ratio,  we  have 

pd' 

(9) 


M  max. 


.0824  - 


24 


Deflection  at  center  =:  .0107 


pd' 
Ell' 


.(10) 


whereof  we  can  find  that  the  fixature  at  the 
ends  does  not  materially  increase  the  strength 
of  the  plate.  It,  however,  decreases  the  de- 
flection to  %  of  that  of  a  plate  freely  sup- 
ported. We  can  find  by  comparing  equations 
(ij)  and  (7)  that  the  stress  in  the  center  is 
just  one-half  of  that  at  the  circumference. 
Also  this  formula  was  tested  bv  Prof.  Bach 
for  its  accuracy,  and  he  found  that  it  per- 
fectly agrees  with  the  tests. 

For  the  ease  of  a  plate  supported  by  a  great 
number  of  supports,  arranged  in  corners  of 
squares,  Prof.  Grashof  gives  the  bending  mo- 
ment at  any  point  distant  x  from  the  origin 
equals 

1  iii'l      p       d- 

-    -( 3.v=     (11) 

2  MI5        6        4 

The  bending  moment  in  the  center  equals 

1  iirl        pd' 

—    ■..(1'2) 

2  m-         24 

The  max.  bending  moment  at  the  sides  of 
the  squares  equals 
»i'l        pd'    ■ 


m-         24 
and  the  greatest  deflection  equals 
1         m'l        pd' 


(13) 


2         »r       lC£/i' 

Or.  if  we  introduce  Poisson's  ratio 

pd=     pd"- 

M    center  =  .455 = 

24         .52.8 

P<F 
M  max.  = 


.(U) 


.fl5) 


26.4 
The  greatest  deflection  =  0.284 


(16) 


Eh' 


.(17) 


If  we  compare  these  equations  with  the  re- 
sults of  the  round  plate,  fixed  at  the  end,  we 
find  that  the  distribution  of  stresses  is  nearly 
identical  and  that  the  maximum  bending  mo- 
ment and  the  maximum  deflection  is  2/3  of 
those  of  a  circular  plate,  having  a  diameter 
equal  to  the  diagonal  of  the  square. 

The  distribution  of  stresses  is  shown  in 
Fig.  2,  requiring  in  concrete  slabs  two  lines 
of  reinforcement  .nt  the  underside  of  the  slab, 
running  under  right  angles,  and  extending  the 
full  width  of  the  squares,  and  shorter  and  heav- 
ier reinforcements  at  the  top  of  the  slabs,  over 
the  sides  of  the  squares,  and  runing  at  right 
angles  to  the  sides :  hence,  although  the  bend- 
ing moment  per  lineal  foot  is  comparatively 
small,  the  sum  of  all  bending  moments,  which 
govern  the  amount  of  reinforcement,  is  larger 
than  expected. 

We   shall   try.   also  for  this   case,   to  solve 
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the  problem  by  tlie  ordinary  theory  in  a  simi- 
lar way  as  we  did  for  the  case  of  a  round 
plate.  If  the  plate  is  only  supported  by  four 
columns  without  rigid  connections  with  these 
columns,  as  shown  in  Fig.  3,  we  can  assume 
that  the  center  of  gravity  of  the   reactions  is 


flection  in  the  columns  and,  inversely,  that  the 
deflection  of  the  column  will  retard  the  de- 
flection of  the  slab,  as  shown  in  Fig.  4. 

Where    the    slab    is    uniformly    loaded    and 
would   have  a  bending  moment   in   the  center 

fd~- 
= ,  if  freely  supported,  we  can  find  bv  the 

8 
application    of   the   theory   of   leasl   work,   the 
bending  moment  at  B. 

pd-            1 
B  = (19) 


i7y/^/-^zri_Lj  Jj_j.  lir  J_i  _Li  t 
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Fig.  2. 

distant  S)'d  from  the  center  of  the  columns, 
and  the  bending  moment  at  EF  = 

d-d  d-d 

_  /,   { ,i}-d) f—  =  .OOOrf'/-. 

2  2  2      4 

Or,  inasmuch  as  the  capitals  of  the  columns 
take  up  about  4  per  cent  of  the  total  area, 
this  moment  is  4  per  cent  less  or  .0804  d'j)  ^= 

d^ 

11.6 ' 
On  account  of  Poisson's  ratio  this  value  will 


reduce  to 


16.5 


(18) 


This  value  may  be  considered  acceptable,  if 
we    compare    it    with    the    formulas     for     the 


fAff-  Confg 


12 


1+  — 
•1 


where    n  — 


//    / 

d  1 


(20) 


and  wherein  U  is  the  moment  of  inertia  of 
the  plate  of  the  width  d,  and  /  the  moment  of 
inertia  of  One  column. 

In    our   case   the   moment    in   the   center   — 

11.6 

and   the   corresponding   moment   .l/i.  ^ 

pd'  1 

(21) 

17.4     1  +  Vzn 

The  value  of  n  is  in  most  cases  of  the  prac- 
tice nearly  one,  hence 

p£' 

,1/1,  = and   the   moment   in   the   center 

26.1 

.1/e  =         . 

21.6 
Or  on  account  of  Poisson's  ratio 


Fig.  3. 

bending  moment  of  a  square  plate  supported 
at  the  four  sides,  which  is  generally  taken  at 

pd-  p^ 

20  24  ' 

In  case  of  a  building  these  plates  are  sup- 
ported by  columns  and  rigidly  connected,  and 
we  can  assume  that  the  four  colflmns  and  the 
plate  form  a  monolithic  frame,  and  that  the 
deflection  of  the  plate  will   cause  also   a  de- 


.1/,  =- 


30.P 


.(22)   and 


.U..= 


pd' 
37.3 


.(23) 


If  the  plate  is  actually  a  single  square  and 
supported  by  four  columns,  then  .Wb  is  to  be 
divided  by  two,  to  obtain  the  value-  for  one 
column.  However,  if  a  number  of  plates  in 
one  row  are  loaded,  then  the  bending  moment 
at  the  column  would  be  the  value  as  given  in 
(23),  if  we  neglect  the  continuitv  of  the  slabs 
in  one  direction,  which  is  evidently  figuring  to 
safely,  and  we  can  place  the  moinent  at  one 
column 


P'f- 


■  (24) 


the  reinforcement  in  the  direction  of  the  diag- 
onals, and  we  can  count  one  diagonal  band 
as  corresponding  to  the  A'  axis  and  the  other 
band  as  belongine  to  the  Y  axis.  The  author 
gave  in  his  pocket  book  the  rule  to  make  the 
wddth  of  each  band  of  reinforcement  =  .3.5  d. 
Then  the  width  of  the  bands  in  the  direction 
of  the  .V  axis,  or  )'  axis  =  .7  d.  and  the 
moment  per  lineal  foot  of  the  band  of  rein- 
forcement ^ 


•  (25) 


/•rf= 

P<P 
.7  d  = 

30.9 

21.6 

.1/..: 

74.6 
for  every  case. 

.\s  a  rule  the  columns  run  through  several 
stories,  which  increases  the  stiffness  of  the 
columns.      Assuming,    therefore,     »="-%,     in 

pd'  __    pd' 

equation     (21),    .l/i. and    .1/.   — 

31.1  34.6 

Poisson's  ratio  considered. 

On  the  other  hand,  if  panels  are  alternately 
loaded,  this  favorable  point  will  be  lost,  and 
the  values  of  (22)  and  (24)  should  be  ac- 
ceptable to  conservative  designers. 

If  the  columns  are  very  heavy  in  compari- 
son with  the  slabs,  so  that  the  slabs  are  im- 
movably fi.xed  at  the  columns,  like  in  a  con- 
tinuous  plate   on    many    supports,   n   vanishes, 

pcf'                       pd' 
and  .1/1.  = and  .1/.-  = ,  or  on  account 

17.4  34.8 

of   Poisson's   ratio 

pd'  pd' 

.1/v  ^ and  Mh^ ,  which  agrees   with 

49.8  24.9 

the  values  found  by  Grashof,  and  proves  that 
the  latter  introduction  of  Poisson's  ratio,  when 
obtaining  the  principal  stresses,  is  admissible, 
a  point  which  may  allow  the  solution  of  prob- 
lems not  yet  solved. 

Both  according  to  Grashof's  figuring,  and 
the  method  here  presented,  a  reinforced  con- 
crete slab  should  be  reinforced  in  directions 
parallel  to  the  sides  of  the  squares.  On  ac- 
count of  the  great  shear  values  at  the  columns 
it    is,    however,    desirable    to    run    portion    of 


11  1  ! 

.     [\[.[     1     i     1| 

' 
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Fig.  4. 


.At  the  column  the  width  of  reinforcement  in 
the  direction  of  the  A'  axis  is  only  .35  (i,  and 
therefore,  the  moment  per  lineal   foot  = 

p(f'  pd' 

:  ..36rf  = (26) 

74.6  26.1 

We  can  evolve  the  following  rule  for  the  fig- 
uring of  plates  supported  by  colunms  in  the 
corners  of  squares :  for  the  dead  loads  the 
moment   in   the   center   of  the   slab   per  lineal 

\Vd' 

foot   of  band  is   to  Ije  taken    as^ .Id'^^^ 

62.8 

H'd' 

;   over  the  entire  sides  of  the   squares  is 

36 

Wd' 

to   be   taken  as  ^=  per   lineal    foot.     For 

26.4 


Fig.  5. 

the   live   loads   the  moment   in   the   center^  per 
lineal  foot   of  bands  of  a  width  of  .35d  is  to 
pd' 

be  taken   as  =  .      It    is   not   advisable  to 

20 
assume  a  smaller  bending  moment  for  the  top 

pd' 

reinforcement  over  the  columns  than  ,  as 

20 
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there   are   w   lie   placed   four   layers    of    rods 
which    diminishes    the    effective   depth   of    the 

slab. 

As  a  rule  the  negative  moments  over  the 
columns  are  taken  care  of  by  bending  the  bot- 
tom rods  up.  near  the  columns,  which  often 
produces  eight  layers  of  rods,  instead  of  four, 
and  only  one-half  of  the  rods,  and  even  less, 
can  be  coimted  as  effective  to  take  up  the 
negative  moments.  Safe  practice  requires 
special  top  rods  as  advocated  above. 

One  designer  places  rings  around  the  col- 
umns, which  are  invariably  near  the  underside 
of  the  slab.  They  are  useless  there,  but  would 
be  effective  if  placed  at  the  very  top  of  the 
slabs.     The   columns   proper   must   be   figured 

for  a  bending  moment  =  ,   when  p   rcp- 

74.6 
resents  the   live   load   per  square   foot.     As   a 
rule   the   additional   strain   on   the   columns   is 
very  small. 

In  the  case  of  plates,  supported  along  the 
sides  of  squares.  Grashof  found  difficulties  in 
solving  the  problem  but  thinks,  that  at  a  safe 
guess  the  greatest  moment  over  the  sides  of 

pd" 

the  squares  may  be  taken  at  and  that  the 

24 

■       ,                                                      /"^^ 
moment   ni   the   cenier   mav  be   taken   at 

48 
per  lineal   foot   tor  continuous  plates. 

We  shall  try  to  solve  the  problem   for  non- 
continuous  plates  by  the  author's  method.     We 
assume,  see  Fig.  -5.  .hat  the  reactions  are  uni- 
formly distributed  over  the  sides  of  the  square 
pd' 

and for  each  side. 

4 
The  moment  at 

_    pd~-       d     2.hd'     d        pd-      d        pd' 

4        2        8         4  2        4         le" 

pd' 

and   on   account   Poisson's   ratio   M   C  = , 

23 
which    corresponds    closely     to     practice     and 
tests  made  by  Prof.  Bach  on  cast  iron  plates, 
and   tests   made    in   Paris   on   reinforced   con- 
crete slabs   of  the   "Palais  des  Costumes." 


A  Test  of  a  Flat  Slab  Floor  in  a  Rein- 
forced Concrete  Building/'- 

The  most  important  recent  development  in 
building  construction  is  the  introduction  and 
rapid  extension  of  the  flat  slab  type  of  floor. 
The  advantages  of  this  construction,  from  the 
standpoint  of  both  the  occupant  and  the  build- 
er, are  very  generally  admitted.  It  cannot, 
however,  hope  to  receive  the  full  confidence 
of  engineers  until  the  nature  of  the  structural 
action  in  such  floors  is  understood.  Several 
attempts  at  analysis  have  been  made  but  none 
has  met  with  any  general  acceptance.  Actual 
designs  in  this  construction  offer  some  of  the 
most  striking  contrasts  and  disagreements  to 
be  found  in  engineering  practise  today.  It 
would  seem  that,  by  common  consent,  we 
must  classify  this  construction,  along  with  the 
youssoir  arch  and  the  retaining  wall,  as  sub- 
jects beyond  the  range  of  pure  analysis.  In 
the  presence  of  so  many  unknown  conditions 
as  obtain  in  the  flat  slab  floor  no  analysis  can 
stand  which  is  not  supported  by  convincing 
test  data.  The  question  immediately  arises 
as  to  the  means  by  which  such  tests  may  be 
secured  most  eft'ectivel".  It  is  evident  that  a 
really  satisfactory  test  of  such  construction 
can  be  carried  on  in  our  present  laboratories 
only  at  a  very  large  expense  and  at  a  sacri- 
fice of  many  of  the  conditions  obtaining  in 
building  construction.  We  may  say  certainly 
that  such  a  test  as  is  practical  under  laboratory 
limitations  would  fail  to  carry  the  weight 
among  practising  engineers  that  would  attach 
to  a  test  of  an  actual  structure,  in  which  test 

•A  paper  by  Arthur  R.  Lord.  Research  Fellow 
in  the  Engineering  Experiment  Station  of  the 
University  of  Dlinois,  Urbana,  HI.,  presented  be- 
fore tile  National  Association  of  Cement  Users 
at  the  annual  convention  in  New  York  City  on 
Dec.   13,  1910. 


laboratory  methods  and  refinement  prevailed. 
When  we  take  our  laboratory  afield,  however, 
we  must  recognize  the  disadvantage  arisinp 
from  the  fact  that  the  test  may  not  be  carried 
to  destruction.  In  such  a  test  we  may  hope 
to  secure  information  on  working  stresses 
only,  and  we  may  not  be  able  to  determine  ab- 
solutely the  weakest  points  in  our  design.  We 
shall,  however,  obtain  many  data  of  great 
value  in  a  hitherto  unexplored  field,  and  one 
of  the  most  important  features  of  the  test 
described  in  this  paper  lies  in  the  fact  that  it 
demonstrates  the  feasibility  of  making  field 
tests  with  practically  laboratory  refinement.  A 
test  wdiich  shows  that  it  is  possible  to  take 
precise  extensometers  into  a  building  and 
measure  the  actual  deformations  which  occur 
in  the  component  parts  of  the  structure  as  the 
load  is  applied  or  removed  has  justified  its 
undertaking.  When  the  simple  transformation 
of  these  deformations  into  stresses  has  been 
made,   we   shall   have   at   hand   most   valuable 


limits    and    the    difficulties    were    found    less 
troublesome  than  had  been  expected. 

The  test  was  made  possible  through  the 
united  action  of  the  Leonard  Construction  Co. 
of  Chicago,  the  Concrete  Steel  Products  Co. 
of  Chicago,  and  the  Engineering  lixperiment 
Station  of  the  University  of  Illinois.  The 
building  tested  was  an  eleven  story  and  base- 
ment warehouse  now  under  construction  at 
Minneapolis,  Minn.,  for  the  Deere  &  Webber 
Co.  of  that  city.  Figure  1  shows  the  floor 
plan  of  the  building  and  the  location  of  the 
panels  loaded.  The  dimensions  of  the  panels 
are  18  ft.  8  ins.  X  19  ft.  1  in.  A  1,  2,  and  4 
mixture  was  used,  the  slab  thickness  measur- 
ing 9  3/16  ins.  The  floor  was  designed  for  a 
live  load  of  225  lbs.  per  sq.  ft.  and  the  details 
of  the  reinforcement,  shown  in  l''ig.  2,  arc 
tvpical  of  the  standard  practise  of  the  Con- 
crete Steel  Products  Co.  The  floor  tested  was 
the  fourth  from  the  ground  and  the  condi- 
tions were  not  such  as  to  make  a  high  show- 
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Fig.  1 — Plan  of  Test  Floor  Showing  Arrangement  of  Load. 


information  as  a  basis  of  future  design. 
Questions  regarding  the  flexidity  of  the  slab 
at  the  column  capitals,  questions  as  to  the  ex- 
tent of  "arch"  and  "slab"  action,  and  the  other 
disturbing  elements  which  separate  our  analy- 
sis assumptions  and  our  actual  conditions,  are 
all  overcome  in  the  test  of  the  actual  structure 
and  the  true  stresses  present  in  the  floor  arc 
observed   directly. 

In  this  paper  such  a  test  for  actual  stresses 
in  a  reinforced  concrete  building  will  be  de- 
scribed. The  full  possibilities  of  the  method 
have  not,  of  course,  been  realized  in  this  its 
first  application  to  building  construction.  The 
attempt  was  made  to  cover  a  few  of  the  most 
essential  points  thereby,  leaving  many  other 
questions  for  consideration  in  future  tests 
when  the  experience  gained  in  this  test  may 
be  available  for  use  in  determining  the  best 
methods.  Measurements  were  taken  on  the 
deflection  at  several  points,  on  the  deforma- 
tion of  the  steel  at  the  center  of  the  span,  on, 
the  deformation  of  the  steel  over  the  .-olumn 
capital  on  the  deformation  of  the  concr.te  at 
the  edge  of  the  capital,  and  on  the  curvature 
of  the  elastic  surface  in  two  directions.  Work- 
ing without  precedents,  it  was  necessary  to 
design  new  instruments  for  use  on  this  test 
and  new  methods  of  attachment  for  other  in- 
struments, so  that  it  must  be  expected  that 
the  accuracy  of  the  results  was  not  so  great 
as  may  be  obtained  under  the  best  laboratory 
conditions.  As  will  be  shown,  however,  the 
stresses  were  determined  within  quite  narrow- 


ing of  strength.  Owing  to  a  failure  in  the 
supply  of  aggregate  during  the  construction 
of  this  floor  an  abnormal  number  of  bulkhead 
separations  occur  in  the  slab  as  is  shown  in 
Fig.  1.  Such  separations  occur  in  every  panel 
under  load  except  one.  The  concrete  was  only 
40  days  old  at  the  beginning  of  the  test.  In 
general  conditions  were  such  as  to  give  slight- 
ly higher  stresses  than  we  would  expect  were 
the  slab  well  seasoned  and  normally  poured. 
In  applying  the  load  care  was  taken  that  no 
serious  arch  action  in  the  load  be  possible. 
In  the  earlier  stages  bricks  were  piled  in  piers, 
as  shown  in  Fig.  1,  with  open  aisles  from  8 
to  16  ins.  wide  between  the  piers.  Later, 
cement  was  used  as  load,  the  piers  being  main- 
tained separate  as  before.  The  load  given  in 
the  tables  is  in  all  cases  the  total  load  on  the 
panel  divided  by  the  area  of  the  panel,  the 
intensity  of  load  under  the  pier  area  being 
greater. 

A  brief  description  of  the  instruments  for 
measuring  deformations  may  be  of  assistance 
in  understanding  the  methods  used  and  in 
judging  the  accuracy  of  the  results.  For  de- 
flection a  polished  steel  ball  was  attached  to 
the  ceiling  and  another  carried  on  an  upright, 
and  the  instrument  was  inserted  between  them. 
Measurements  were  made  in  this  manner  to 
the  nearest  0.001  in.  with  accuracy.  For  meas- 
uring the  deformation  in  the  steel  at  the  center 
of  the  span  a  clamp  was  rigidly  attached  to 
the  slab  rod  (the  concrete  being  removed  at 
one  point   for  this  purpose),  and   a  Wissler 
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dial  was  carried  on  the  clamp.  A  fine,  silk- 
covered,  copper  wire  was  attached  to  the  rod 
at  distance  of  exactly  15  ins.  from  the  clamp 
and  passed  immediately  below  the  rod,  over 
an  idler  on  the  clamp,  and  then  over  the  drum 


versity  of  Pennsylvania).  The  slab  rods  were 
first  bared  at  two  points  15  ins.  apart  and  very 
small  holes  drilled  in  them.  The  points  of  the 
instrument  fit  into  these  holes  and  any 
deformation   within  the   15   in.   gage  length   is 
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Fig.  2 — Diagram    Showing    Location   and   Character  of  Test    Observations. 


of  the  dial.  This  wire  was  1/1(3  in.  below  the 
under  surface  of  the  slab  rod,  and  the 
deformations  observed  were  therefore  slightly 
in  excess  of  the  actual  deformation  in  the  rod. 
The  wire  was  placed  in  this  position  because 
experience  in  the  laboratory  has  demonstrated 
that  measurements  taken  below  the  slab,  de- 
pending on  the  position  of  the  neutral  axis 
for  corrections,  are  subject  to  considerable 
error.  By  this  arrangement  the  deformation 
was  measured  to  an  indicated  reading  of  0.005 
in.  on  a  gage  length  of  15  ins.  The  instrument 
was  less  responsive  to  slight  changes  than 
were  the  other  instruments  used,  and  the 
stress  in  the  steel  may  vary  by  as  mucli  as  800 
to  1,000  lbs.  per  sq.  in.  from  the  value  ob- 
served, which  is  much  closer  than  we  can 
design  for  on  account  of  the  many  unknown 
350  r 


multiplied  five  times  by  the  lever  arrangement 
before  being  read  on  the  dial  attached  to  the 
frame.  A  slight  variation  is  possible  in 
manipulating  this  instrument  and  five  readings 
were  therefore  taken  at  each  observation  and 
averaeed.  The  stress  is  obtained  within  a 
range  of  less  than  1,000  lbs.  per  sq.  in.  A  reg- 
ular Berry  6-in.  extensometer  was  used  to 
measure  deformations  in  the  concrete  over  6 
in.  gage  length's.  These  observations  are  re- 
liable certainly  to  the  nearest  50  lbs  per  sq. 
in.  of  stress. 

Figure  2  shows  the  distribution  of  points  at 


total  number  of  readings  was  in  excess  of 
y,300.  To  correct  for  temperature  variations 
one  entire  day  was  spent  in  observing  effects 
due  to  temperature  alone,  and  the  larger 
Berry  extensometer  was  read  on  a  standard 
bar  between  each  series  of  slab  readings. 
Necessary  corrections  have  been  made  in  the 
tables  accompanying  this  paper.  In  general 
temperature  effects  were  much  less  serious 
than  were  anticipated.  In  the  planning  of  the 
tests  and  tlie  designing  of  the  instruments  the 
writer  was  assisted  by  Professors  .\rthur  N. 
Talbot  and  Herbert  F.  Moore  of  the  Engi- 
neering E.Kpcrimeut  -Station  of  the  University 
of  Illinois.  It  should  be  noted  also,  in  pass- 
ing, that  the  success  attending  the  actual  tak- 
ing of  the  observations  was  due  in  large 
measure  to  the  fact  that  all  tlie  observers  on 
the  test  were  men  of  wide  testing  experience, 
and  thereby  familiar  witli  the  instruments 
handled.  This  condition  is  essential  to  the 
successful  conduct  of  such  a  test.  Observa- 
tions were  taken  by  Professors  H.  F.  Moore 
and  W.  A.  Slater,  and  the  writer,  all  of  the 
station  staff  of  investigators.  Professor  Tal- 
bot was  present  at  the  beginning  of  the  test. 

The  test  continued  for  six  days  from  Oct. 
•30  to  Nov.  5  inclusive.  Eight  panels  were 
loaded  as  shown  in  Fig.  1.  Readings  were 
first  taken  on  all  instruments  w-ith  the  floor 
unloaded  and  a  load  equal  to  75  lbs.  per  sq. 
ft.  was  then  applied  over  the  entire  eight 
panels.  .Another  set  of  readings  was  taken 
and  the  load  increased  to  1.50  lbs.  per  sq.  ft. 
In  this  manner  alternate  readings  and  loadings 
were  continued  for  three  days. 

Overnight  readings  were  taken  in  the  even- 
ing, at  midnight,  and  in  the  morning.  The 
maximum  load  of  350  lbs.  was  allowed  to  re- 
main on  floor  about  H  hours,  readings  being 
taken  at  frequent  intervals  during  that  time. 
The  floor  was  then  unloaded,  the  outer  panels 
Ijeing  first  cleared,  and  finally  the  load  was 
removed  from  the  center  panel.  Readings 
were  taken  at  intervals  during  the  progress  of 
the  unloading.  The  data  obtained  are  pre-  . 
sented  in  the  tables  and  plotted  in  the  graphs 
accompyinf  this  paper.  In  the  limited  time 
since  the  completion  of  the  test,  and  ynder 
the  pressure  of  other  experimentation,  it  has 
not  been  possible  for  the  writer  to  give  the 
data  as  thorough  study  as  they  merit.  A  few 
indications  may.  however,  be  pointed  out  from 
tlie  graphs. 

DciJcctions. — Figures  3  and  4  show  graph- 
ically the  deflections  at  sixteen  points,  the 
same  data  being  recorded  in  Table  I.  On  the 
lower  line  in  Fig.  3  note  the  comparison  be- 
tween readings  5  and  11.  where  Imlkheads 
existed,  and  readings  17  and  42.  where  no 
bulkheads  were  present.  Other  instances  of 
the  marked  effect  of  bulkheads  on  the  stiffness 
of  the  slab  may  be  seen   in   the  plotted  data. 
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Fig.  3  and  4— -Curves  of  Deflections  at  16   Points  as     Numbered   on    Fig.  2. 


factors  entering   into  all  design  computations. 
For  measuring  the  deformation  in  the  steel 
over  the  column  capital  a  modification  of  the 
Berry  extensometer  was  made   (with  the  per 
mission  of  Professor  H.  C.  Berry  of  the  Uni- 


whicli  measurements  were  made  over  four  of  We  may   say  also  that  in  general   the  deflcc- 

thc    panels.      The    numbers    given    are    those  tions   were    greater   in    the   outer   panels   t.ian 

used    in    recording    and    plotting    the    data    in  in  the  center  panels,  due  in  part  to  the  bulk- 

the    subsequent   graphs   and   tables.     The   dia-  heads   in   these   outer   panels,   and   in   pait  to 

gram  is  believed  to  be  self-explanatory.     The  the   natural    tendency   to    higher    stresses    and 
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dctVi'tiiiiK  ill  fiul  panels.  TIu'  dtflixlions 
v/ould  probably  have  been  smaller  with  well 
cured  concrete  and  in  considering  deflections 
it  must  be  remembered  that  this  slab  was  only 
43    days   old    when   the    maximum    load     was 
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higher  stresses  than  rods  200  and  Juy,  which 
were  near  the  center  of  the  band.  In  the 
writer's  opinion  this  is  strong  evidence  against 
the  assertion  commonly  made  that  these  outer 
rods  serve  onlv  to  carrv  load  to  the  rods  which 


resulting  in  stresses  four-fifths  as  large.  In 
Fig.  IS  a  stress  of  100  lbs.  per  sq.  in.  corre- 
sponds to  a  deformation  of  0.0004  in.  with  a 
modulus  of  1,675,000,  or  to  a  deformation  of 
n.OOOo  in.  with  a  modulus  of  1,500,000.    An  in- 
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placed  upon  it.  The  maximum  deflection 
found  was  0.32  in.,  exactly  one  one-thousandth 
of  the  span.  This  was  at  a  bulkhead  in  an 
outer  panel.  In  the  center  pane!  the  deflec- 
tion, for  all  eight  panels  loaded,  was  0.227  in., 
or  1/1400  of  the  span,  which  increased  to 
0.274  in.  or  1/1200  of  the  span,  when  the  load 
was  removed  from  the  outer  panels. 

Stress  in  Steel  at  Center. — Figures  5  and  6 
and  Table  II  give  the  data  on  the  measured 
deformations  in  the  steel  at  the  center  of  the 
spans.  The  table  is  reduced  to  unit  deforma- 
tions while  the  graphs  show  total  deformation 
over  the  lengths  gaged.  On  the  upper  line  in 
Fig.  •")  are  shown  deformations  in  the  center 
panel  and  it  is  to  be  noted  that  these  are,  in 
general,  smaller  than  those  in  the  outer  panels. 
This  would  lead  us  to  believe  that  we  should 
design  the  steel  at  the  center  of  the  span  for 
one  panel  loaded,  as  this  apparently  gives  a 
worse  condition  at  the  center  than  full  load- 
ing. With  reference  to  Fig.  6  it  is  of  interest 
to  point  out  that  all  three  of  these  rods  were 
not  as  high  above  the  decking  as  the  other 
rods  in  the  band,  and  hence  took  a  higher 
stress  than  the  band  as  a  whole.  The  embed- 
ment of  the  various  rods  is  given  in  Table  V. 
The  stresses  observed  at  the  center  were  very 
low  and  show  how  marked  is  the  effect  of 
slab  action  in  decreasing  the  stress  at  these 
points.  It  would  seem  that  any  attempt  to 
arrive  ar  the  values  of  these   stresses  witliout 


lliey  intersect  and  which  do  pass  over  the 
column.  Among  the  diagonal  rods  we  may 
note  that  the  stress  in  rod  207  was  measured 
over  the  edge  of  the  capital  while  that  in  203 
and  204  was  measured  opposite  the  center  of 
the  colunjn.  The  higher  stress  in  207  would 
seem  to  indicate  that  the  stress  in  these  rods 
decreases  as  we  pass  from  the  critical  sec- 
tion at  the  edge  of  the  capital  to  any  section 
near  the  center  of  the  column.  This  is  as  we 
should  expect.  The  stresses  found  from  these 
readings  indicate  clearly  that  the  slab  should 
be  designed  for  a  maximum  moment  over  the 
support,  and  not  at  the  center  as  is  quite  com- 
monly maintained.  In  the  design  of  this 
building  some  7.5  per  cent  more  steel  was  pro- 
vided over  the  support  than  was  used  at  the 
center,  and  we  easily  imagine  that  the  stress 
must  be  exceedinglv  high  in  many  flat  slab 
designs  where  tliis  extra  steel  is  not  provided 
in  anywhere  near  the  same  amount.  Since  the 
stress  reached  the  allow'able  value  of-  16,000 
lbs.  per  sq.  in.,  we  may  conclude  that  the  de- 
signers were  not  at  fault  in  providing  this 
additional  steel  over  the  support. 

Stress  in  Concrete  at  Edge  0^  Capital. — Fie- 
ure  18  and  Table  IV  give  deformations  ob- 
served in- the  concrete.  Owing  to  the  fact  that 
no  intention  of  testing  existed  when  the  slab 
was  poured  no  specimens  of  the  concrete  were 
available  from  which  to  determine  the  modulus 
of  elasticity.     Hence  we  are  oI)liged  to  assume 


lerestinv^  feature  shown  in  the  curves  is  the 
falling  off  in  the  concrete  stress  when  the 
load  was  allowed  to  remain  over  night.  The 
decrease  is  less  marked  at  higher  loads  than 
at  low  loads,  while  readings  taken  at  very 
frequent  intervals  while  the  maximum  load 
was  on  th;  floor  showed  that  at  tirst  the  stress 
steadily  increased  and  the  decrease  did  not 
begin  until  some  time  after  the  load  was  ap- 
plied. The  phenomenon  is  of  interest  as 
showing  the  readjustment  in  stresses  which 
takes  place  under  load  even  in  the  least  plastic 
constructions.  In  general  the  concrete 
stresses  checked  those  found  in  the  steel  over 
the  support.  It  would  not  seem  that  com- 
pressive reinforcement  were  needed  at  this 
poin,t  the  maximum  stress  being  from  650 
to  750  lbs.  per  sq.  in.,  which  is  permissible 
for  concrete  stressed  in  several  directions  and 
over  a  very  short  distance.  If,  however,  a 
higher  percentage*  of  steel  had  been  used,  re- 
sulting in  a  thinner  slab,  as  is  commonly  done, 
it  is  evident  that  compressive  reinforcement 
would  be  absolutely  necessary  for  good  design. 
Summary  of  Stresses. — Table  VI  gives  a 
summary  of  the  stresses  found  at  various 
points  under  the  design  load  of  225  lbs., per 
sq.  ft.  and  also  under  the  maximum  load  ap- 
plied of  350  lbs.  per  sq.  ft.  In  every  case 
where  a  choice  has  been  possible  the  higher 
value  has  been  given,  as  for  instance  in  the 
concrete  stresses  the  modulus  has  been  as- 
sumed as  1.875.000  lbs.  per  sq.  in.  instead 
of  the  (probably)  more  iust  value  of  1,500,000 
lbs.  per  sq.  in.     The  dead  load  .stresses  have 
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Fig.    6 — Deformation    of    Steel    at   Span    Center. 


Fig.  8 — Stress  in  Concrete  at  Edge  of  Column  Capital 


a  liberal  allowance  being  made  for  this  slab 
action  must  result  in  misreoresenting  the 
actual  conditions.  The  observed  stresses  in- 
dicate that  the  diagonal  and  cross  band  rods 
take  practically  the  same  stress. 

Stress  in  Steel  Over  Head. — Table  III  and 
Fig.  7  give  the  data  on  this  subject.  The  up- 
per row  are  diagonal  rods,  the  lower  row  cross 
band  rods.  Note  that  rods  205  and  208,  which 
are  outer  rods  in  the  cross  bands,  took  much 


a  value  for  concrete  about  40  to  45  iays  old 
cured  in  fall  weather  at  Minneapolis.  From 
experiments  made  at  the  University  of  Illi- 
nois concrete  of  the  same  age  cured  under 
laborJtory  conditions  showed  a  modulus  of 
1,875,001  lbs.  per  sq.  in.,  and  in  Table  VI  this 
value  has  been  used  as  giving  the  very  highest 
possible  value  for  the  concrete  stress.  It 
would  probably  be  fairer  to  the  construction 
to  use  a  modulus  of  1,500,000  lbs.  per  sq.  in.. 


been  taken  as  one-half  the  live  load  stress  at 
the  design  load  (the  dead  weight  of  the  slab. 


'in  the  slab  tested  a  very  low  percentage  of 
steel  was  used,  giving  a  much  tliicker  slab  and 
iience  tietter  stress  conditions  at  the  support 
than  is  usually  found  in  this  type  of  con--tnic- 
tion.  T:ie  writer  is  informed  that  this  is  the 
standard  practice  of  the  company  which  de- 
signed the  building,  but  the  need  of  this  pre- 
caution does  not  .seem  to  be  at  all  generally 
recognized. 
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Load  ill 
Center 

lbs.  per  sq.  ft. 
Outer 
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Fig.  9 — Diagram  Showing   Location  of  Cracks  in   Test  Panels. 


being  half  this  load).  This,  also,  is  a  maxi- 
mum assumption  and  probably  somewhat  in 
excess  of  the  true  value,  as  the  concrete  was 
not  broken  in  tension  until  after  a  live  load 
of  75  pounds  per  square  foot  was  applied,  and 
the  tension  in  the  concrete  will  undoubtedly 
account  for  a  much  higher  percentage  of  the 
dead  weight  than  of  the  live  load. 

Cracks.-^try  careful  observations  were 
taken  to  discover  and  record  all  cracks.  A 
powerful  reading  glass  was  used  to  aid  the 
eye,  and  dust  was  removed  by  means  of  bel- 
lows. It  is  exceedingl}'  easy  iwt  to  discover 
cracks  in  such  a  test,  and  an  ordinary  observer 
would  very  likely  have  been  aware  of  the  ex- 
istence of  but  few  of  these  cracks.  At  a  load 
of  262.5  lbs.  per  sq.  ft.  a  crack  was  observed 
at  the  bulkhead  where  two  days  'had  elapsed 
between  the  pouring  of  the  adjacent  floor 
sections.  At  300  pounds  per  sq.  ft.  cracks  ap- 
peared at  the  other  bulkheads.  Suggestions  of 
cracks  were  also  found  in  the  center  panel 
where  no  bulkhead  existed  and  over  the  edge 
of  the  capital  at  column  No.  41,  these  being 
very  faint  and  hard  to  trace  for  any  distance. 
At  350  lbs.  per  sq.  ft.  we  were  able  to  trace 
out  the  cracks  shown  in  Fig.  9,  the  dotted 
lines  representing  cracks  in  the  ceiling  below. 
The  cracks  about  the  column  head  are  of  in- 
terest as  indicating  the  position  of  the  critical 
section  for  which  moments  should  be  figured 
in  analyses.  These  averaged  about  2  or  3 
ins.  outside  the  edge  of  the  capital  below.  At 
column  No.  51  the  position  of  the  crack  would 
seem  to  indicate  that  for  a  single  nanel  loaded 
the  critical  section  moves  nearer  the  support 
resulting  in  higher  stresses  at  the  center. 
This  crack  and  similar  ones,  as  at  columns 
Nos.  49,  89,  and  21,  were  very  faint,  indicat- 
ing a  lower  stress  in  the  steel  over  the  sup- 
port at  such  points.  The  cracks  shown  run- 
ning diagonally  near  Columns  No.  21  and  51 
were  in  all  cases  directly  beneath  slab  rods. 
Another  set  of  cracks  which  developed  only 
under  the  maximum  load  of  350  pounds  per 
sq.  ft.  possesses  a  peculiar  significance.  These 
cracks  ran  along  the  center  of  the  cross  bands, 
being  easily  traced  at  the  center,  prowing 
fainter  toward  the  columns,  and  disappearing 
entirely  in  most  cases  before  reaching  the 
crack  over  the  edge  of  the  capital.  These 
cracks  afford  a  most  satisfactory  evidence  of 
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POSITION  OF  RODS  ON  WHICII   DEFORMATIONS 


*Measurement  from  s 


Position    in    Band. 
3d  rod   front    center. 
3d   rod    from    center. 
2d   rod    from    center 
2d  rod   from    center 
Outer  rod  of  band 
2d   rod    from   centei" 
Outer  rod  of  band 
3d    rod   from    center 
Outer  rod  of  band 
3d   rod   from    center 
5th   rod  from   center 
Outer  rod  of  band 
Outer  rod  of  band 
5th   rod   from  center 
3d    rod   from   center 
1st   rod    from   center 
Outer  rod   of  band 
3d   rod    from   center 
Outer  rod  of  band 
3d    rod   from   center 
urface  to  center  of  rod. 


•Embedment. 

11/16" 


WERE    MEASURED. 
Layer    of     Steel 
Over   Column. 


15/16" 

5/16" 

%•" 

15/16" 

•■?i" 

9/16" 

2  1/16" 


2  W 


%" 

Vz" 

11/16" 

13/16" 

13/16" 

2%" 

Vk" 

3%" 

2%" 


2d   layer  from  top 

2d  layer  from  top 

d  layer  from  top 
d  layer  from  "top 

layer  from  top 

3d   layer   from  top 

3d    layer   from  top 

3d   layer   from  top 


3d 


TABLE  VI.— SUMMARY  OF  STRESSES. 


Design 

load— 225  lbs. 

per  sq.  ft. 

Max.  load- 

-350  lbs.  per  sq.  ft. 

Steel   over  head. 

L.  L. 

D.  L. 

Total. 

L.  L. 

D.  L. 

Total. 

Diagonal                   Maximum 

13.800 

6.900 

20,700 

24,200 

6.900 

31.100 

Band                          Average 

11,000 

5.500 

16.500 

18,800 

5,500 

24,300 

Cross                          Maximum 

10,000 

.5,000 

15,000 

18,800 

5,000 

23,800 

Band                          Average 

9,000 

4,500 

13,500 

17,200 

4,500 

21,700 

Steel  at  center. 

Diagonal                   Maximum 

2,400 

1.200 

3.600 

4,800 

1.200 

6,000 

Band                          Average 

2,000 

1,000 

3,000 

4,800 

1,000 

5.800 

Cross                          Maximum 

2,800 

1,400 

4.200 

8.000 

1,400 

9.400 

Band                          Average 

2.500 

1.300 

3,800 

6.600 

1,300 

7.900 

Outer                         Maximum 

4.600 

2.300 

6,900 

10,400 

2,300 

12.700 

Panels                        Average 

3.800 

1.900 

5,700 

8,000 

1,900 

9.900 

Concrete  at  capital. 

Diagonal                   Maximum 

330 

265 

795 

800 

265 

1,065 

Direction                  Average 

500 

250 

750 

750 

250 

1,000 

Cross                         Maximum 

500 

250 

750 

800 

250 

1,050 

Direction                  Average 

468 

234 

700 

750 

234 

984 

Concrete    stresses   based   on   Ec  =  1,8' 

c 

(5.000    lbs.    pel 

•  sq.   in. 

the  presence  of  "slab  action,"  and  would  be 
expected  tj  occur  if  Professor  Talbot's  theory 
of  such  action  is  accepted.  These  cracks 
have,  we  believe,  never  been  observed  before, 
probably  because  other  building  tests  have  not 
been  extensive  enough  to  develop  them  to  a 
marked  degree,  and  because  cracks  have  not 
ordinarily  been  very  carefully  observed. 

General  Conclusions. — One  test  does  not 
permit  of  very  conclusive  deductions — we 
hope  and  believe  that  many  such  tests  will  be 
made  in  the  near  future,  covering  a  sufficient 
range  of  panel  sizes  and  live  loads  to  afford 
conclusive  design  data.  The  most  important 
result  of  the  test,  in  the  writer's  opinion,  lies 


in  the  demonstration  that  well  equipped 
laboratories  may  undertake  such  tests  with  the 
reasonable  expectation  of  securing  reliable  and 
useful  data.  The  difficulties  to  be  met  arc  not 
greater  than  those  encountered  in  experi- 
mental wok  in  the  laboratory.  It  is  not  he- 
lieved,  however,  that  inexperienced  men  would 
be  warranted  in  undertaking  such  a  test  as 
the  instruments  used  require  the  handling  of 
trained  observers. 

The  test  gives  certain  well  defined  indica- 
tions :  It  indicates  positively  that  moments 
are  much  greater  \A  the  support  than  at  the 
center  of  the  span. 

It  indicates,  byUhe  position  of  the  cracks, 


the  section  for  which  moments  should  be  cal- 
culated at  the  support. 

It  indicates  that  the  stresses  at  the  center 
of  the  span  arc  much  lower  than  the  com- 
puted stresses  at  this  point  would  lead  us  to 
expect. 

It  indicates  that  bulkheads  act  to  increase 
deflections  and  stresses. 

The  test  shows  that  the  design  of  this  par- 
ticular building  is  well  balanced  and  that  the 
stresses  are  safe.  It  does  indicate,  however, 
that  serious  questions  may  be  entertained  as 
to  the  stresses  in  manv  buildings  of  this  type 
where  higher  perccnlages  of  steel  have  been 
used  and  very  little  additional  strength  pro- 
vided at  the  support. 

It  indicates  that  the  steel  at  the  center  re- 
ceives its  maximum  stress  for  the  condition 
of  one  panel  only  loaded. 

A  Discussion  of  the  Basis  of   Design 

for    Reinforced    Concrete    Floor 

Slabs.* 

In  this  paper  the  writer  desires  to  slate 
briefly,  without  attempting  to  make  connec- 
tions or  applications,  the  evidence  presented 
by  the  building  test  described  in  a  previous 
paper  and  also  such  confirming  evidence  from 
other  tests  made  recently  at  the  University 
of  Illinois,  as  is  applicable  to  a  consideration 
of  the  basis  of  design  for  reinforced  concrete 
floor  slabs.  In  the  limited  time  at  his  disposal 
it  will  be  necessary  simply  to  state  many  con- 
clusions. Points  on  which  a  division  of  opin- 
ion may  be  expected  will  be  discussed  more 
fully. 

The  division  'of  the  slab  into  beams  or  beam 
strips  gives  a  method  of  analyis  which  appeals 
to  many  as  the  logical  manner  of  approach  in 
undertaking  the  analysis  of  the  reinforced  con- 
crete floor  slab.  It  does  not  seem,  however, 
that  the  tnic  stresses  may  be  so  arrived  at, 
but  we  may  safely  conclude  that  the  stresses 
so  found  will  represent  the  maximum  value. 

It  must  be  recognized  that  the  stres.scs  indi- 
cated by  the-  beam  method  of  analysis  are  re- 
duced by  slab  action  and  by  arch  action  to 
a  very  considerable  degree,  but  it  is  not  possi- 
ble to  state  coefficients  for  this  reduction  or  to 
give  it  quantitative  expression  at  present.  The 
amount  of  this  reduction  probably  depends  on 
the  depth  of  the  slab  and  on  the  details  of  the 
head  and  slab  reinforcement,  and  may  be  ex- 
pected to  vary  considerably  under  different 
conditions. 

Certain  lines  of  approach  do  not  seem  to  be 
tenable  as  a  basis  of  analysis.  Whatever  the 
value  of  Grashof's  analysis  of  homogeneous 
plates  fixed  'on  a  system  of  equidistant  points 
may  be  (and  this  value  is  not  clearly  estab- 
lished), the  use  of  the  ratios  from  Gra^of 
does  not  seem  to  be  warranted  without  advanc- 
ing weighty  supplementary  •  evidence.  Other 
writers  have  pointed  out  the  important  bearing 
which  Poisson's  ratio  has  on  the  value  of  the 
stress  found  by  Grashof's  equations.  The 
writer  would  mention  also  that  the  expression 
found  by  Grashof  is  indeterminate  for  other 
than  square  panels,  and  that  the  maximum 
stress  is  located  at  the  cefitcr  of  the  cross 
band  (as  applied  to  the  ffcor  slab)  and  not 
at  the  support.  This  can 'hardly  be  said  to 
represent  the  conditions  in  the  reinforced 
concrete  floor  slab. 

Treatments  based  on  Dr.  Eddy's  analysis  of 
the  circular  flat  plate  do  not  seem  to  apply 
for  the  same  reasons.  Dr.  Eddy's  analysis 
assumes  certain  relations  in  both  shear  and 
moment  curves  which,  while  tenable  for  the 
cases  that  he  treats,  do  not  seem  to  be  ap- 
plicable to  a  plate  supported  over  a  consid- 
erable area  at  its  center.  Dr.  Eddy  does  not 
attempt  to  apply  his  analysis  to  any  similar 
cases. 

A  study  of  stress  conditions  would  indicate 
that  certain  limitations  should  be  recognized 
in  designing  the  flat  slab.  Beam  analysis  ap- 
plied to  the  slab  and  the  results  of  tests  both 
indicate  that  the  moment  is  greater  over  the 
support  than  at  the  center,  and  that  the  criti- 
cal section  is  at  or  near  the  edge  of  the  cap- 
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ital.  Il  lliis  l)L-  truf,  ami  we  wish  to  adhere 
to  the  established  praetiee  of  maintaining  the 
same  slab  design  for  all  floors,  it  is  essential 
that  the  capital  be  also  maintained  at  or  above 
some  niinimnm  size,  for  which  minimum  size 
the  moments  have  been  figured.  Common 
practice  makes  the  capital  size  depend  on  the 
column  size,  vyhen  it  should  depend  on  the  di- 
mensions of  the  panel.  The  stresses  in  the 
steel  and  concrete  due  to  moment  and  the 
shearing  and  diagonal-tension  stresses  are  all 
increased  rapidly  by  a  decrease  in  the  size  of 
the  capital.  Over  the  small  capitals  in  the 
upper  floors  of  buildings  of  this  type  the 
stresses  must  be  much  higher  than  they  are 
for  the  lower  floors  with  their  large  capitals. 
From  a  study  of  shear  and  moment  stresses 
in  several  buildings  it  is  recommended  that 
the  capital  be  maintained  at  a  diameter  of  at 
least  two-tenths  the  dimension  of  the  side 
of  the  "anel,  if  the  capital  is  square,  or  at  an 
equivalent  area  if  the  capital  be  of  different 
shape.  Shearing  and  diagonal-tension  stresses 
will  be  safe  for  this  size  of  capital  provided  a 
proper  percentage  of  steel  is  used  in  the  slalj 
design  proper. 

It  is  quite  commonly  held  that  only  the  rods 
which  pass  over  the  capital  may  be  taken  into 
account  in  figuring  the  resistance  to  negative 
moments.  Under  this  conception  the  strips 
containing  the  outer  rods  of  a  band  serve 
only  to  carry  load  to  other  strips  which  they 
intersect  and  which  do  pass  over  the  capital. 
In  this  conception  it  would  seem  that  there 
is  a  confusion  between  transfer  of  weight  and 
of  stress.  The  weight  or  load  follows  the 
most  direct  path  to  the  column,  being  trans- 
mitted in  the  form  of  shear  in  the  concrete 
itself,  and  does  not  need  to  be  transferred 
from  strip  to  strip  at  their  intersection.  The 
wide  beam  while  stressed  very  high  at  the 
support  locally  in  shear,  may  be  stressed  over 
its  entire  width  in  moment.  A  series  of  tests 
made  during  the  past  year  at  the  University 
of  Illinois  illustrates  this  lateral  distribution 
of  stress  in  wide  beams.  These  beams  were 
of  various  dimensions  and  proportions,  and 
we  may  be  permitted  in  advance  of  the  full 
publication  to  present  one  particular  set  in 
which  the  proportions  were  very  near  to  the 
conditions  found  in  ordinary  building  de- 
sign. The  beams  were  36  ins.  wide,  4  ft.  10 
ins.  long,  and  3  ins.  deep  to  the  steel.  Thus 
the  ratio  of  depth  to  width  is  1/12  or  some- 
what in  excess  of  the  usual  ratio  of  depth  to 
steel  to  width  of  band  in  the  flat  slab.  Tltc 
beams  were  loaded  across  their  full  width  at 
the  ends,  and  were  supported  at  the  third 
points,  in  some  cases  for  their  full  width,  in 
others  for  one-half  their  width,  and  in  still 
others  for  one-fifth  of  their  width.  The 
beams  were  made  and  tested  in  duplicate  at 
approximately  60  days.  Table  I  gives  the 
loads   carried. 

TABLE  I. 

Total  Load  Carried. 
Beam.  Xo.  Supported.  Beam  1.  Beam  2.  Av. 
711.1  —  2  Full  width  !.->  530  15  800  15  770 
713.1  —  2  Half  width  15  000  17  000  16  000 
715.1  —  2  Fiftli  width  14  900  12  250  13  500 
717.1  —  2  Fifth  widtli  14  550  16  000  15  300 
The  717  beain.s  w^vp  jirovided  with  0.4  per  cent 
cross  reinforcement. 

.All  the  beams  had  ten  %-in.  round  rods  3 
ins.  from  the  face,  and  beains  717.1-2  had 
%-in.  round  rods  4  ins.  on  centers  crosswise 
of  the  beam.  We  may  note  that  for  one-half 
support  there  was  no  appreciable  falling  off 
in  the  load  carried.  The  deflection  curves 
showed  also  that  the  steel  at  the  edges  took 
the  same  stress  as  did  ihc  rods  in  the  beam 
supported  for  its  full  width.  The  vield  point 
of  the  steel  used  was  37,000-38,000  lbs.  per 
sq.  in.,  and  computations  show  that  all  the 
steel  present  in  both  cases  was  stressed  about 
10  per  cent  beyond  the  yield  point  when  the 
yielding  of  the  steel  caused  the  concrete  tn 
fail  in  compression.  This  is  exactly  the  phe- 
nomena of  the  ordinary  beam  test  where  there 
is  no  question  of  lateral  distribution  involved. 
When  the  beam  was  supported  for  only  one- 
fifth  its  width  there  was  hut  a  small  falling 
off  in  the  load  carried.  For  all  cases  where 
the  recommendation  of  this  paper  with  re- 
gard to  column  size  is  followed  the  beams  or 
bands  will  be  supported  for  one-half  of  their 
widths,  in  which  case  the  entire  steel  would 
seeiTi  to  be  eflfective. 


The  evidence  of  the  wide  beam  tests  is  fur- 
ther conflrmed  by  tests  of  footings.  It  inay 
be  pointed  out  that  the  portion  of  the  slab 
inside  the  line  of  inflection  is  in  effect  an 
inverted  footing  loaded  with  a  peripheral 
load  .at  the  line  of  inflection  (reactions  of  the 
supported  beams  between  the  lines  of  inflec- 
tion) and  a  uniform  load  over  the  base.  The 
footings  tested  were  of  uniform  depth 
tliroughout,  being  somewhat  thicker  in  pro- 
portion than  the  cantilever  slab  about  the 
column.  Froin  a  consideration  of  all  the  re- 
sults Professor  Talbot  has  arrived  at  the 
conclusion  that  the  width  of  the  resisting 
section,  as  governing  the  stress  in  the  steel, 
was  composed  of  the  width  of  the  pier,  plus 
the  depth  to  the  steel  on  each  side  of  this, 
plus  one-lialf  of  the  remaining  width  of  the 
footing.  Applying  this  to  several  designs  re- 
vealed the  fact  that  this  width  includes  all 
the  steel  in  both  the  cross  and  diagonal 
bands  in  all  ordinary  designs.  In  other 
words,  not  the  steel  passing  over  the  capital  • 
only,  but  the  entire  steel  in  both  bands  may 
be  counted  on  to  take  its  full  resisting  mo- 
ment. Actually  observed  stresses  found  in 
the  building  test  bear  out  this  statement. 
The  stress  was  found  to  be  nearly  constant 
across  the  entire  band,  the  slight  falling  off 
in  the  case  of  the  outer  diagonal  rod  being 
accounted  for  in  part  at  least  by  its  lower 
position  in  the  slab.  To  offset  this  the  outer 
rods  of  the  cross  bands  were  observed  to 
be  taking  slightly  higher  stress  than  those  in 
the   center   of   the  bands. 

The  footing  tests  previously  mentioned  af- 
ford evidence  also  as  to  the  position  of  the 
section  at  which  negative  moments  should  be 
figured  for  any  band.  The  reinforcement  in 
the  footings  was  laid  sometimes  in  two  bands 
and  sometimes  in  four  bands  without .  any 
noticeable  effect  on  the  strength  or  the 
stresses  found  in  the  specimen.  The  tests 
have  been  interpreted  for  a  bulletin  on  foot- 
ings now  in  manuscript  form  and  the  con- 
clusion was  reached  that  stresses  figured  for 
a  section  at  the  face  of  the  pier  would  repre- 
sent fairly  the  structural  action  involved.  Ad- 
ditional evidence  was  afforded  from  the  ob- 
servation of  cracks  about  the  columns' in  the 
building  tested.  These  cracks  forined  at  a 
distance  of  about  2  ins.  on  the  average  out- 
side of  the  edge  of  the  capital  below,  and 
would  seem  to  indicate  that  _  moments  may 
safely  be  figured  about  a  section  at  the  edge 
of  the  capital  as  giving  a  maximum  condition. 

If  we  consider  the  bands  as  continuous 
wide  beams  we  should  expect  to  find  that  the 
moinent  at  the  support  was  twice  that  at  the 
center  of  the  span  for  uniform  loading.  The 
test  indicated  that  this  center  moment  was 
somewhat  less  in  proportion,  but  it  is  possi- 
ble under  a  single  panel  loaded  that  the  stress 
at  the  center  may  reach  as  high  a  value  as 
one-half  that  at  the  support  under  full  load, 
and  this  fraction  may  be  considered  a  maxi- 
mum for  design  purposes.  Much  current 
practise  is  in  direct  contradiction  to  this  con- 
clusion. This  objection  to  any  adapta- 
tion of  Grashof's  analysis  has  been  noted 
in  a  previous  paragraph.  Mr.  Turner's 
formula,  based  as  it  apparently  is  on 
tests  of  single  panels  and  without  the 
determination  of  actual  stresses,  must  be 
aoplied  with  caution.  When  a  formula 
is  to  be  derived  from  tests  it  is  essential 
that  the  tests  be  so  planned  as  to  give  as  high 
stresses  as  may  reasonably  be  expected  under 
full  load  conditions.  Certainly  tests  which 
from  their  nature  predetermine  low  stresses 
at  the  critical  section  at  the  support  do  not 
constitute  an  acceptable  basis  for  a  design 
formula.  Mr.  Turner's  contention  that  by 
the  use  of  a  uniform  grade  of  open  hearth 
steel  it  is  possible  to  tell  when  the  stress 
in  the  steel  reaches  the  yield  point,  and  that 
ill  this  manner  a  basis  of  design  may  be  ar- 
rived at,  does  not  inspire  one  familiar  with 
test  phenomena  with  much  confidence.  It 
does  not  answer  the  objection  to  single  panel 
loads  at  all.  Again  it  is  not  clear  that  any 
noticeable  change  will  occur  in  the  slab  when 
the  steel  at  the  support  reaches  the  yield 
point.  At  this  time  the  steel  over  the  sup- 
port _  starts  to  yield;  simultaneously  the  de- 
flection   and   hence    stress    at     the     center    in- 


creased, and  thus  relief  is  afforded  the  steel 
at  the  support.  The  final  failure  may  even 
occur  at  the  center,  and  yet  it  is  evident  that 
this  readjustment  should  not  be  necessary  in 
good  design,  even  if  there  is  sufficient  over- 
reinforcement  at  the  center  to  safely  carry 
the  added  stress  (which  is  not  always  the 
case).  After  the  readjustment  has  taken 
place  there  are  present  in  the  steel  and  con- 
crete large  permanent  stresses  and  marked 
set.  and  against  a  repetition  of  the  load  the 
structure   is   even    less   secure   than  at   first. 

The  test  indicated  that  the  line  of  inflec- 
tion lay  between  a  square  having  the  column 
at  its  center  and  its  inscribed  circle.  If  the 
slab  be  considered  as  simply  supported  the 
least  dimension  of  the  line  of  inflection  (in 
the  cross  band  direction)  would  be  approxi- 
mately 0.44  L  where  L  is  the  dimension  of 
the^  panel.  Owing  to  the  fact  that  the  slab 
is  fixed  for  a  considerable  area  at  the  column 
capital,  the  effective  clear  span  is  much  re- 
duced, and  the  least  dimension  of  the  line 
of  inflection  correspondingly  increased.  If 
we  take  the  effective  clear  span  as  the  dis- 
tance between  the  critical  sections  already  de- 
termined for  negative  moment,  which  seems 
a  reasonable  basis,  and  if  we  follow  the  rec- 
ommendation as  to  size  of  capital  stated  pre- 
viously in  this  paper,  the  least  dimension  of 
the  line  of  inflection  becomes  0.55  L  +  2  (0.2 
L+.2  (.2'2X.8  L)=0.55  L;  the  .8  L  being 
the  effective  clear  span).  In  tlie  building 
tested  at  Minneapolis  the  capital  size  was  0.24 
L  and  the  observed  least  dimension  of  the 
line  of  inflection  (in  other  words  the  dimen- 
sion along  the  cross  band)  was  about  0.5(5  L. 
On  the  basis  given  above  it  would  figure  at 
0.24  L  +  2  (.22X.76  L)=0.57  L,  which 
checks  closely  with  the  observed  fact.  It 
would  seem  that  for  the  conditions  found 
in  practice,  and  if  columns  are  not  permitted 
to  have  unduly  small  capitals,  the  variation 
in  this  dimension  of  the  line  of  in  inflection 
would  be  small,  and  the  value  of  0.55  L  here 
given  inay  be  quite  generally  applicable.  The 
dimension  of  the  line  of  inflection  along  the 
diagonal  band  was  observed  in  the  test  to  be 
about  .64  L. 

A  question  exists  as  to  the  value  of  the 
compressive  stress  in  the  concrete  at  the  edge 
of  the  capital,  and  as  to  whether  or  not  com- 
pressive reinforcement  is  needed.  It  is  diffi- 
cult to  compute  the  stress  at  this  point  ow- 
ing to  the  fact  that  the  concrete  is  stressed 
not  in  one,  but  in  several  directions.  In  the 
test,  however,  the  resultant  stress  was  meas- 
ured directly,  ranging  from  650  to  750  lbs. 
per  sq.  in.,  which  is  undoubtedly  safe  for  con- 
crete stressed  in  several  directions  and  over 
a  very  short  distance.  In  the  design  of  this 
building  a  very  low  percentage  of  reinforce- 
ment was  used  at  the  center  of  the  span,  and 
it  would  seem  as  though  the  use  of  this  low 
percentage  ,  were  imperative  to  proper  design 
unless  compressive  reinforcement  is  to  be 
used.  We  may  well  ask  what  the  stress  in 
the  concrete  would  have  been  had  V2  per  cent 
or  6/10  per  cent  reinforcement  been  used  at 
the  center  as  is  frequently,  I  might  say  com- 
monly, done.  For  such  practise  compressive 
reinforcement   seems  to  be  required. 

The  writer  would  like  to  add  a  word  on 
the  question  of  shearing  stresses  in  flat  slabs. 
To  the  designer  of  beam  constructions  these 
stresses  have  seemed  high,  and  a  proper  con- 
sideration of  shear,  as  well  as  of  moment, 
makes  it  advisable  to  provide  a  larger  capital 
than  is  ordinarily  used  on  the  upper  floors  of 
our  present  buildings.  The  recommended 
minimum  size  of  capital  of  0.2  L  was  selected 
with  the  shear  computations  of  several  build- 
ings directly  in  mind.  We  should  remember, 
however,  that  a  sharp  distinction  should  be 
made  between  so-called  "punching"  shear  and 
shear  which  indicates  the  tendency  to  diago- 
nal tension.  Punching  shear  may  properly  be 
figured  along  the  periphery  of  the  capital  giv- 
ing a  punching  shear  unit  stress  of 

rf^(L=  — r)  ifZ. 

V  = =  0.1 

12  X  4  cd  d 

the  last  simple  equation  applying  only  when 
the  capital  is  0.2  L  on  a  side  as  recommended 
(or  a  circle   of   equivalent  area). 
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In   this   formula 
L  =  side  of  square  panel  in  feet. 
c  =  side   of   equivalent   square   capital    in 

feet. 
flf  =  depth   of   slab   in   inches. 
For    such    shearing   stress    the    value     recoin- 
mended   by   the   Joint   Committee   of    120    lbs. 
per  sq.  in.  is  certainly  permissible. 

In  computing  shear  as  indicating  the  tend- 
ency to  diagonal  tension,  \vc  should  give  to 
the  flat  slab  the  same  treatment  which  we  ac- 
cord to  beam  design.  In  a  restrained  beam 
we  fined  that  the  failure  in  diagonal  tension 
does  not  occur  at  the  support  but  at  ?onic  dis- 


tance out  from  it.  In  like  manner  Professor 
Talbot  has  found  in  the  tests  of  footings  that 
the  failure  in  diagonal  tension  took  nlace  some 
distance  out  from  the  pier,  and  he  concludes 
that  as  an  indication  of  the  tendency  to 
diagonal  tension  the  intensity  of  shearing 
stress  should  be  computed  on  a  section  at  a 
distance  out  from  the  pier  (or  edge  of  capital) 
equal  to  the  depth  of  the  slab  to  the  steel. 
Using  the  same  notation  as  before 

z'  (diagonal  w  (L:  +  (c +.\61d)') 

tension  tendency)  ^ 
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In  any  particular  case  it  is  simpler  to  figure 
this  stress  directly  than  to  use  the  formula. 
For  this  value  the  various  limits*^  specitied  by 
the  Joint  Committee  should  govern. 

It  is  a  simple  matter  to  state  the  above  con- 
clusions and  recominen<lations  in  the  form  of 
an  analysis  but  it  is  not  believed  that  analyses 
are  profitable  until  some  means  is  found  for  ex- 
pressing quantitatively  the  amount  of  the  re- 
duction in  stresses  due  to  arch  action  and  slab 
action.  The  amount  of  this  reduction  was  ob- 
served in  the  lest  to  be  large. 


ROADS      AND      STREETS      SECTION 


Notes  on  the    Construction    of    Gravel 

Roads.* 

A  well  graded  and  well  drained,  earth  road 
is  necessary  for  the  foundation  of  any  kind  of 
an  improved  road,  therefore  money  expended 
on  such  work  is  not  lost  even  though  it  be 
several  3ears  before  the  road  receives  a  hard 
surface.  In  building  any  good  road,  the  first 
essentials  arc  a  careful  survey  and  suitable 
plans. 

Gradtiiy. — The  cost  of  grading  depends  upon 
the  kind  and  amount  of  earth  that  must  be 
handled  and  the  distance  it  has  to  be  moved. 
Where  old  roads  have  been  regarded  for  the 
purpose  of  building  state  reward  rouds,  the 
cost  lias  usually  run  from  $200  to  $^100  a 
mile — $300  being  a  fair  average.  A  few  hilly 
roads  have  been  graded  at  a  cost  of  more 
than  $2,000  a  mile. 

Tools  Required. — For  rather  low  turnpikes 
no  tool  is  so  efficient  as  the  road  grader  in 
skillful  hands.  For  turnpikes  with  deep  ditches, 
the  flat,  or  Doan  scraper,  is  excellent.  This 
tool  is  not  intended  to  move  earth  far  but 
spreads  it  evenly  over  the  road  when  rightly 
handled. 

The  drag  scraper  is  good  for  hauls  up  to 
150  ft.  Eetween  that  distance  and  700  ft., 
wlieel  scrapers  are  best,  hut  to  use  them  econom- 
ically, there  should  bo  enough  scrapers  work- 
ing, unless  moving  soft  sand,  to  keep  a  snatch 
team  busy,  and  where  the  soil  is  heavy  another 
team  on  the  plow.  For  hauls  longer  than  700 
ft.  it  is  cheaper  to  use  wagons. 

Drainage. — In  most  soils  sufficient  drainage 
is  provided  by  building  the  ordinary  turnpike 
with  side  ditches  or  gutters  just  large  enough 
to  provide  for  the  free  flow  of  water  that 
naturally  comes  to  tlie  road.  In  clay  soils 
the  bottoms  of  the  side  ditches  should  be  not 
less  than  2  ft.  below  the  crown  of  the  road, 
unless  supplemented  by  tile  drains.  Especial 
pains  must  be  taken  to  make  sure  that  the 
ditches  have  free  outlets. 

Tile  drains  are  a  necessity  in  all  springy 
soils.  A  4  in.  land  tile  laid  along  the  upper 
side  of  the  road  to  cut  off  the  spring  water 
before  it  reaches  the  road  bed  will  usually 
prove  sufficient.  A  line  of  tile  can  be  placed 
on  the  other  side  later  if  found  necessary.  It 
is  always  advisable  to  cover  the  tile  to  a  depth 
of  6  ins.  or  more  with  gravel  or  cinders,  and 
in  very  wet  soils  the  drainage  will  be  facilitated 
by  filling  the  entire  trench  with  some  porous 
material. 

In  clay  soils  trenches  should  be  cut  through 
the  shoulders  described  in  the  next  paragraph, 
making  outlets  into  the  side  ditches  for  water 
that  may  collect  in  the  gravel  bed  during  con- 
struction, and  later  before  the  surface  be- 
comes hard  and  water-proof.  Such  trenches 
should  be  8  ins.  or  more  in  width  and  slightly 
deeper  than  the  gravel  bed.  They  should  be 
placed  at  all  low  points  in  the  grade  and  not 
farther  than  100  ft.  apart  in  retentive  soils 
and  filled  with  coarse  gravel  when  the  first 
layer  of  gravel  is  put  on. 

Graze!  Bed  and  Shoulders. — After  the 
rough  grading  and  drainage  above  described 
have  been  completed  the  gravel  bed  should  be 

•From  tlie  Tliird  BIenni,il  Report  of  tlie  Michi- 
gan Hisliwav  Department  for  the  period  ending 
June  ?.ii,  1910. 


Iiirn.ied  in  tlie  central  part  of  the  road  grade 
by  placing  shoulders  of  firm  earth  on  each 
side  and  far  enough  apart  to  retain  the  pro- 
posed width  of  gravel,  which  the  law  provides, 
shall  be  not  less  than  9  ft.  wide  nor  less  than 
t)  ins.  in  depth.  It  may.  however,  be  such 
greater  width  as  the  commissioner  may  speci- 
fy and  as  deep  as  12  ins.  if  necessary,  but 
where  any  greater  depth  than  6  ins.  is  used 
the  travel  should  be  put  on  in  two  or  more 
lavers  as  herein  described. 

Where  the  road  grade  is  as  high  or  higher 
than  the  finished  road  should  be,  the  shoulders 
are  best  formed  by  scraping  earth  from  the 
center  to  each  side  with  the  four  wheeled 
grader.  But  first  the  road  should  be  leveled 
by  driving  the  grader  back  and  forth  on  the 
center  of  the  turnpike,  with  the  blade  set 
square  across,  so  as  to  cut  off  the  high  places 
and  deposit  the  earth  in  the  hollows,  using 
the  grader  as  a  planing  tool.  A  double  row 
of  pickets  set  1  ft.  farther  out  on  each  side 
than  the  margins  of  the  gravel  bed,  so  as  to 
clear  the  hubs  and  whiffletrees,  is  a  convenient 
inethod  of   staking  out   the  grader   work. 

If  the  old  road  grade  is  much  too  low,  it  is 
usually  cheaper  to  regrade  and  turnpike  before 
beginning  to  form  the  shoulders.  But  should 
the  old  bed  be  about  the  right  height  for  sub- 
grade,  shoulders  may  be  formed  by  bringing 
up  earth  from  the  sides  with  the  grader  pro- 
vided it  can  be  spared  from  the  gutters  or 
ditches.  If  not,  earth  should  be  brought  with 
scrapers  or  wagons  from  other  places  where 
it  can  be  spared.  Many  places  will  be  found 
where  the  center  can  be  notched  out,  kaving 
the  undisturbed  sides  for  shoulders,  using  the 
earth  thus  obtained  to  build  up  shoulders  on 
slightly  lower  ground. 

The  shoulders  thus  formed  should  extend  to 
the  side  ditches  or  gutters  with  the  same  grade 
and  curvature  as  required  for  the  finished 
road,  viz. :  an  average  rise  of  1  in.  for  each 
foot  of  distance  from  the  inner  edge  of  the 
ditches  or  gutters  to  the  center  line  of  road. 
Thus,  an  18  ft.  roadway  would  have  a  9  in. 
crown  and  a  24-ft.  roadway  a  12  in.  crown. 

After  the  machine  work  above  described  has 
been  completed,  lines  should  be  set  up  on  the 
margins  of  the  gravel  bed  and  enough  hand 
trimming  done  with  mattocks  and  shovels  to 
bring  the  gravel  bed  to  the  exact  subgrade, 
giving  it  the  same  width  and  curvature  as  re- 
quired for  the  finished  road.  Gravel  is  too  ex- 
pensive a  material  to  fill  hollows  with,  for  they 
can  be  filled  with  earth  from  the  shoulders 
for  less  money  than  gravel  can  be  shoveled 
into  wagons  at  the  pit,  and  every  high  point 
protruding  into  the  gravel  means  a  defective 
place  in  the  finished  road. 

Graveling. — Next  to  proper  drainage,  the 
most  important  thing  in  building  gravel  roads 
is  to  secure  a  good  quality  of  gravel.  Authori- 
ties have  differed  as  to  the  requirements  of 
suitable  road  gravels,  most  of  them  in  my 
oninion,  placing  too  much  stress  or.  the  im- 
mediate packing  qualities.  Indeed  the  average 
township  commissioner  and  farmers  generally 
have  become  so  imbued  with  the  idea  that  it 
is  necessary  to  use  a  gravel  that  will  pack 
quickly  that  they  have  almost  lost  sight  of  the 
fact  that  the  only  thing  which  makes  a  gravel 
road  better  than  an  earth  road  is  the  pebbles 
— real  stones — that  it  contains  and  is  dependent 
upon  to  bear  up  the  traffic  and  resists  wear. 


Tin-  nio^t  ci'nininn  niateri.il  sought  alter  for 
tlie  binder  in  gravel  roads  is  clay.  But,  con- 
sidering all  kinds  of  weather,  it  is  probably 
the  poorest  cementing  material  we  have.  If 
present  much  in  excegs  of  20  per  cent  of  the 
mass  it  will  make  mud  whenever  there  is  a 
prolonged  wet  spell.  Ideal  clay  gravels  con- 
tain only  enough  clay  to  coat  the  pebbles,  with 
no  free  lumps.  Such  gravels  are  excellent  for 
the  first  layer  on  sandy  soils,  but  sand  gravels 
are  much  better  for  the  first  layer  on  clay  and 
loamy   soils. 

Gravels  that  come  from  the  pit  with  the 
pebbles  cemented  together,  even  though  they 
contain  no  clay,  will  re-cement  in  the  road  and 
become  harder  than  they  were  in  the  pit. 
Tests  of  specimens  of  this  kind  always  show 
that  there  is  much  lime  present  and  usually 
some  iron,  both  of  which  are  excellent 
cementing  materials.  Briefly,  the  experience 
of  the  State  Highway  Department  warrants 
the  statement  that  there  are  few,  if  any,  bank 
gravels  in  Michigan  that  do  not  contain  enough 
limestone  and  other  soft  pebbles  which  grind 
un  under  traffic  and  furnish  sufficient  binder 
to  cause  them  to  consolidate  in  a  few  months 
time,  if  separated  from  the  surplus  sand  and 
earth,  and  properly  treated  after  applying  to 
the  road. 

Tcsliitg  Gravel. — To  insure  a  sufficient  peb- 
ble content  the  State  Highway  Department's 
specifications  require  that  the  gravel  for  the 
first  course  shall  be  good  clean  bank  gravel, 
not  less  than  60  per  cent  by  weight,  a  larger 
ncr  cent  if  possible,  of  which  shall  be  pebbles 
that  will  be  retained  on  a  screen  of  V6  in. 
mesh  and  pass  through  a  screen  of  iVz  in. 
mesh.  The  gravel  for  the  top  course  must 
be  the  same,' except  that  no  pebbles  are  allowed 
in  this  course  too  large  to  pass  through  a 
screen  of  1%  mesh.  v 

Screening  Gravel. — Michigan  is  full  of 
gravel  pits  which  are  too  sandy  to  use  pit  run. 
In  most  cases  excellent  gravel  can  be  ob- 
tained from  such  pits  by  screening,  the  cost 
of  which  can  be  kept  down  to  a  little  inore 
than  double  the  cost  of  shoveling  pit  run 
gravel  into  wagons  if  cheap  power  driven 
portable  screening  plants  are  used.  .As  the 
screened  gravel  is  delivered  into  elevated  bins 
from  which  it  is  drawn  by  gravity  into  the 
wagons  there  is  no  further  cost  for  loading. 
Next  in  order  of  cheapness  comes  the  wagon 
screen.  This  is  a  long  screen  about  the  length 
of  the  wagon  box  and  3  ft.  wide,  which  is 
attached  to  the  far  side  of  the  box.  The 
gravel  is  shoveled  over  the  box  against  the 
screen,  allowing  the  pebbles  to  slide  back  into 
the  wagon  while  the  sand  falls  through  the 
screen  onto  the  ground  on  the  opposite  side- 
Hand  screening  is  more  expensive,  frequently 
costing  as  much  as  40  cts.  per  cu.  yd.  for  the 
screened  product. 

Wherever  the  screening  of  sandy  gravel  has 
been  tried  the  quality  of  the  roads  has  been 
so  much  improved  that  the  people  are  satisfied 
that  the  extra  cost  is  a  good  investment.  Many 
roads  in  the  vicinities  of  Millington  and  Man- 
celona  have  been  built  of  screened  gravel. 

Applying  the  Gravel. — After  the  road  has 
been  graded  and  shoulders  formed  as  above 
outlined  gravel  of  the  quality  described  should 
be  put  on  the  road  in  two  courses  and  each 
course  compacted  separately. 


ENGINEERING-CONTRACTING 
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(iravi.1  will  compact  to  about  80  pur  cent  of 
Its  depth,  loose  measure,  as  applied  to  the  road, 
provided  it  is  shouldered  in  and  not  allowed  to 
waste  away  to  the  sides.  If  the  compacted 
de.pth  is  to  be  8  ins.  and  the  width  9  ft.  as 
required  to  secure  state  reward,  it  will  take 
about  1,500  cu.  yds.  of  gravel  to  the  mile,  and 
it  is  best  to  make  the  first  layer  6  ins.  deep 
loose  measure,  and  tlie  second  layer  4  ins. 
deep  loose  measure. 

To  reduce  the  amount  of  spreading  to  the 
minimum  it  is  advisable  to  place  the  gravel  on 
the  9  ft.  road  bed  by  dumping  two  loads  side 
by  side,  stringing  them  out  just  far  enou.gli 
to  make  the  required  depth.  Thus,  if  two  loads 
of  gravel  containing  1  yd.  each  are  dumped  on 
such  a  road  bed,  they  will  reach  12  ft.  along 
the  road  and  spread  just  6  ins.  deep.  This  re- 
quires only  a  very  little  drawing  out  of  each 
load  at  the  ends.  Should  the  teams  draw  1% 
yd.  loads,  they  would  reach  18  ft.  down  the 
road  and  spread  to  the  same  depth,  necessitat- 
ing moving  ahead  about  a  wagon  length  to 
dump  the  second  half  of  eacli  load.  The  top 
layer  would  be  duinped  in  the  same  manner, 
bearing  in  mind  that  to  spread  only  4  ins,  deep 
the  same  sized  loads  will  reach  a  half  farther — 
making  two  1  yd.  loads  each  18  ft.  and  two  1% 
yd.  loads  reach  27  ft.  The  distance  two  loads 
should  reach  is  best  gaged  by  setting  little 
stakes  the  proper  distance  apart  in  the  shoul- 
ders along  the  margin  of  the  gravel  bed. 
These  stakes  can  be  moved  ahead  as  the 
work  progresses. 

Harro-iving  and  Rolling. — Usually  the  gravel 
should  be  placed  on  the  road  commencing  at 
the  end  of  the  road  nearest  the  gravel  snpplv 
so  that  the  teams  will  aid  in  packing.  As 
soon  as  the  30  or  40  rods  of  gravel  have  been 
spread  on  the  road  it  should  be  harrowed  with 
a  spike  tooth  harrow,  preferably  one  of  the 
lever  type.  If  but  few  teams  are  hauling, 
the  harrow  may  be  used  twice  daily— just  be- 
fore quitting  time  at  noon  and  again  at  night. 
If  a  100  yds.  or  so  of  gravel  are  hauled  to 
the  road  daily,  one  team  should  be  working  on 
the  harrow  all  the  time.  The  harrowing  should 
be  done  the  same  for  both  courses.  As  soon 
as  the  gravel  has  been  well  wet  bv  rains  it 
should  be  rolled  with  the  best  roller' available. 
For  this  purpose  a  weighted  field  roller  may  be 
used  if  one  can  be  had  that  is  strong  enough 
to  bear  weighting  to  three  or  more  tons.  A 
heavier  roller  of  larger  diameter  is  preferable, 
and  where  possible  it  is  better  to  use  a  reg- 
ular road  roller,  either  of  concrete  or  cast  iron, 
weighing  not  less  than  four  tons.  In  some 
places  such  rollers  have  been  hauled  with 
traction  engines,  the  engine  wheels  doing  as 
much  or  more  compacting  than  the  roller. 
Where  a  power  roller  is  obtainable,  it  is  better 
and  more  efficient  than  any  of  the  others. 

Each  course  should  be  rolled  separately, 
commencing  at  the  sides,  rolling  lengthwise  of 
the  road,  but  gradually  working  towards  the 
center.  In  the  final  rolling  the  whole  sur- 
face of  the  roadway,  including  the  shoulders, 
should  be  rolled  and  left  in  such  perfect  con- 
dition that  water  will  flow  without  obstruc- 
tion to  the  side  ditches.  The  grader  or  float 
may  have  to  be  used  at  times  to  preserve  the 
crown,  but  the  harrow  should  be  kept  run- 
ning until  the  rolling  is  completed,  or  until 
the  gravel  becomes  so  well  compacted  that 
the  teeth  refuse  to  penetrate  the  surface. 

Maintenance— Gr^ivel  roads  completed  in 
the  prescribed  manner  may  not  become  thor- 
oughly compacted,  no  matter  how  well  they 
are  rolled,  until  after  several  months  of 
travel— usually  not  until  they  have  passed 
through  one  winter.  During  this  formative 
period  the  road  must  be  looked  after  and  kept 
free  from  wheel  ruts  and  hollow^s.  It  can 
usually  be  kept  smooth  by  the  systematic  use 
of  the  plank  float,  the  timber  or  angle  iron 
drag,  or  sometimes  by  the  careful  use  of  the 
road  grader.  The  last  named  tool  often  does 
much  damage  by  digging  up  hard  places,  while 
the  former  tools  only  shove  the  loose  gravel 
forward,  p-radually  pushing  enough  of  it 
towards  the  center  of  the  road  to  preserve  the 
crown,  but"  always  depositing  it  where  there 
is  a  hollow.  Wherever  there  is  an  extra  deep 
wheel  track  or  other  evidence  of  rutting  and 
not  enough  loose  gravel  to  completely  fill  the 


depressions,  a  little  new  gravel  of  the  best 
quality  should  be  put  on  before  the  floating 
IS  done.  This  work  should  always  be  done 
immediately  after  rains,  preferably  when  water 
is  still  standing  in  the  little  hollows,  as  then 
they  can  be  seen  more  readily,  and  at  such 
times'  the  gravel  is  in  the  best  possible  condi- 
tion for  packing  and  uniting  with  the  hardened 
road  bed.  Such  treatment  systematically  fol- 
lowed up  will  preserve  the  gravel  road  in  as 
good  condition  as  when  new  until  the  surface 
has  worn  down  so  far  that  it  needs  a  new 
top. 

.\bout  7,000  miles,  or  approximately  one- 
tenth  of  "the  total  road  mileage  of  Michigan, 
have  been  reported  as  surfaced  with  gravel. 
Some  of  these  are  very  good  and  some  scarce- 
ly better  than  common  earth  roads.  This  is 
caused,  first,  by  placing  .gravel  on  improperly 
graded  and  undrained  roads  and,  second,  by 
using  (Travel  which  contains  too  much  sand  or 
too  much  loamy  clay.  Since  the  state  reward 
road  law  became  operative  there  have  been 
built  about  350  miles  of  gravel  road  which 
have  received  a  state  bounty.  These  roads 
have  ranged  in  cost  from  a  little  less  than 
$1,000  upwards  to  $3,000  per  mile,  the  average 
being  not   far   from  $1,500. 


Road   Treatment   "With   Tar   for   Dust 

Prevention  at  Hull,  England. 

During  the  past  season  the  City  Engineer 
')f  Hull,  England,  has  been  treating  some  50 
miles  of  road  with  tar  for  the  prevention  of 
dust.  In  this  work  the  following  materials 
were   used : 

(1)  Gas  oil  tar.  applied  in  a  line  spray  by 
a   large   steam   machine. 

(2)  Refined  coal  tar  of  comparatively  low 
viscosity,  applied  in  the  same  manner.  This 
material  was  delivered  to  the  machine  direct 
from  the  still  and  applied  while  hot. 

(3)  A  mixture  of  paving  tar  and  pitch, 
heated  in  the  street,  and  applied  there  by  a 
small  horse-machine  or  by  cans  and  brushed 
in.  By  reason  of  delay  in  heating,  etc.,  the 
City  Engineer  states  that  this  process  is  too 
slow  and  expensive  for  general  use,  and  it  has 
only  been  applied  in  special  cases  where  the 
stone  in  streets,  otherwise  in  good  condition, 
was  losing  its  binding,  and  in  danger  of  com- 
ing loose. 

E.xcept  under  very  special  circumstances,  the 
whole  width  of  the  street  has  never  been 
treated  in  one  day,  and  it  is  proposed  to  make 
this  an  absolute  rule  in  the  future,  except 
when  the  street  can  be  closed  from  traffic. 

As  to  the  effects  of  this  treatment  the  City 
Engineer  states  that  while  all  the  materials 
have  given  very  good  results  as  regards  dust 
prevention  and  road  preservation,  the  mixture 
of  paving  tar  and  pitch  has  proved  the  most 
efficient  and  the  gas  oil  tar  applied  in  a  fine 
spray  the  least  efficient.  But  on  the  other 
hand,  states  the  City  Engineer,  it  may  be  said 
that  the  cost  of  the  work  and  the  risk  of  trou- 
ble are  greater  under  the  second  and  third 
methods  of  application. 

Some  complaint  was  made  as  to  the  roads 
being  rendered  slippery  for  horses  by  the 
tarring  and  the  City  Engineer  was  instructed 
by  the  Corporation  Works  Committee  of  Hull 
to  make  a  report  on  the  matter.  A  copy  of 
this  report  was  transmitted  to  the  U.  S.  Bu- 
reau of  Manufactures  by  the  U.  S.  Consul  at 
Hull,  and  from  this  report  we  have  taken  the 
matter  for  this  article. 

That  portion  of  tlw  City  Engineer's  report 
regarding  the  slipperiness  of  the  pavement 
resulting  from  the  tarring  is  as  follows : 

With  regard  to  the  streets  treated  with  gas 
oil  tar,  which  comprise  about  two-thirds  of  the 
total  mileage,  it  does  not  appear  that  any  com- 
plaint has  arisen,  although  it  is  possible  that 
trouble  might  occur  if  the  tar  was  applied  over 
a    smooth    non-absorbent    patch. 

Probably  most  of  the  trouble  has  arisen  from 
the  use  of  coal  tar  from  the  large  machine.  It 
is  the  practice  to  follow  up  the  machine  when 
necessary  with  sand,  but  it  travels  over  the 
ground  at  five  miles  per  hour,  and  it  is  quite 
possible  that  small  areas  might  either  not  be 
reached  in  time  to  prevent  accidents,  or  raiglit 
even    be    overlooked,    especially    if  a    shower    of 


rain  follows  tin-  aiiplii  atiou.  It  does  not  appear 
that  any  trouble  is  likely  lo  arise  If  the  road  is 
in  a  clean  and  ab.sorbent  condition,  but  the 
condition  of  macadam  roads  is,  of  course,  far 
from  uniform,  and  a  small  area  which  has  been 
disturbed  for  a  trench,  or  wetted  in  any  way, 
or  previously  heavily  tarred,  might  not  absorb 
the  new  tar  for  many  hours.  The  supply  of 
this  coal  tai-  is  somewhat  limited,  and  it  is 
proposed  in  future  to  use  it  only  for  the  first 
.lourney  in  each  day,  so  tliat  it  shall  have  as 
long  as  possible  to  absorb  before  dark,  and  no 
doubt  drivers  are  now  realizing  the  risk  of 
tra\'eling  on  wet  tar. 

As  regards  the  third  method  of  treatment,  it 
is  confined  to  such  a  small  area  at  one  time, 
and  the  work  is  so  obvious  that  there  is  no 
excuse  for  drivers  going  upon  a  dangerous  area, 
especially  as  the  tarred  surface  is  sanded  whilst 
still  hot. 

The  permanent  effect  on  the  surface  has,  of 
course,  to  be  considered,  and  no  doubt  anything 
whatever  of  a  tarry  nature  applied  to  a  road 
surface  will  slightly  impair  the  foothold.  The 
City  Engineer  has  communicated  with  a  large 
number  of  firniB  and  submits  their  replies.  It 
may  be  said  that  the  attitude  of  the  cab  pro- 
prietors varies  from  indifference  to  strong  hos- 
tility, and  that  the  heavy  earters  are  apparently 
indifferent.  Messrs.  Greenwood  Brothers  state 
that  although  there  are  some  disadvantages  to 
horses  by  causing  them  to  slip  and  detract 
from  their  power,  they  are  outweighed  by  tlie 
benefit  to  the  general  public.  Mr.  Isaac  Taylor, 
the  secretary  of  the  Cowkeepers'  and  Farmers* 
.Association,  states  that  there  have  been  numer- 
ous complaints,  but  that  in  places  where  the 
tar  has  been  thinly  applied  he  thinks  it  a  great 
benefit. 

Complaints  have  arisen  from  two  other  causes, 
namelj-,  spray  from  th.e  large  machine  liaving 
been  blown  on  to  property  or  persons'  dress  on 
a  windy  day,  and  in  two  instances  through 
tar  being  splashed  from  puddles  where  water 
liad  been  standing  wlien  the  machine  passed 
through  the  street.  It  is  fair  to  say,  liowever, 
that  considering  that  the  length  of  streets 
treated  must  be  at  least  50  miles,  the  com- 
plaints have  been  relatively  few,  and  bear  no 
proportion  to  the  appreciation  which  has  been 
expressed  by  the  general   public. 

Considei'ing  the  area  to  be  covered  and  the 
dependence  of  the  work  upon  the  weather,  tar- 
treatment  has  now  to  be  considered  as  high- 
speed emergency  work,  and  some  trouble  muse 
inevitably  arise  from  work  carried  out  under 
these  conditions,  but  with  tire  increasing  expe- 
rience of  the  men  engaged  upon  it,  it  may  be 
e.xpected  that  complaints  will  become  still  fewer 
in  number. 


Notes  on  Road  and  Street  Work. 

Per  Cent  of  Engineering  and  Inspection 
on   Pennsylvania  Road   "Work. — In   a  paper 

presented  to  the  recent  convention  of  the 
.\merican  Road  Builders'  Association  at  In- 
dianapolis, Mr.  Joseph  W.  Hunter,  State  High- 
way Commissioner  of  Pennsylvania,  stated 
that  the  average  cost  of  constructing  state  aid 
roads  in  Pennsylvania  was  $11,380  per  mile, 
this  cost  including  all  charges.  Of  this  cost 
$750  per  mile  is  for  bridges.  The  engineering 
cost  was  given  as  1.95  per  cent  and  the  cost  of 
inspection  as  2.87  per  cent. 

Rim  "Wear  of  Road  Roller  Wheels.— 
Thomas  Aitken,  the  English  road  engineer, 
states  that  the  wear-of  road  roller  rims,  which 
had  been  renewed  by  steel  plating,  is  .02  in. 
for  every  1,000  tons  of  macadam  consolidated. 
On  the  basis  that  the  roller  consolidates  8,000 
tons  of  stone  per  annum,  the  wear  of  the  steel 
plated  rims  is  about  1/G  in.  per  year.  Mr. 
Aitken  also  states  that  the  cast  iron  driving 
wheels  of  a  15-ton  roller  lasted  seven  years, 
during  which  time  they  consolidated  (30,000 
tons  of  macadam.  In  the  Engineering  Review 
(London),  for  October,  M.  L.  Crouch  gives 
the  rim  wear  of  road  rollers  as  being  %'  in. 
to  %  in.  per  year  for  the  driving  wheels  and 
%  in.  to  5/16  in.  per  year  for  the  front  wheels. 
It  will  be  noted  that,  according  to  these  fig- 
ures, the  wear  on  the  driving  wheels  is  about 
twice  that  on  the  front  wheels.  Mr.  Crouch 
states  that  in  avera.ge  service  the  wheels  them- 
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selves  will  last  from  L'u  to  .iti  years,  but  new 
rear  rims  will  be  required  every  three  to  five 
years  and  new  front  rims  every  six  to  ten 
years. 

Sand-Clay-Gravel  Roads.— An  adaptation 
ot  the  sand-day  type  ot  road  is  used  in  the 
construction  of  one  class  of  the  state  reward 
roads  in  Michigan.  This  road  is  adapted  for 
sandy  soils  having  good  natural  drainage,  and 
where  the  ground  water  is  several  feet  below 
the  surface.  According  to  the  requirements 
of  the  State  Highway  Department  the  fin- 
ished road  must  not  be  less  than  18  ft.  be- 
tween and  exclusive  of  side  ditches.  The 
cross  section  must  be  oval  in  form,  with  an 
average  size  of  1  in.  to  the  foot  from  the  inner 
edge  of  the  ditch  to  the  center  lii^e  of  the 
road.  In  the  construction  of  this  type  of  road, 
shoulders  of  suitable  material  are  formed  not 
less  than  9  ft.  apart  to  retain  the  metal.  This 
bed  is  8  in.  deep,  2  in.  being  allowed  for  the 
settling  of  the  sub-grade.  .Vftcr  the  metal  bed 
has  been  shaped,  a  good  quality  of  clay  is 
spread  to  a  uniform  depth  of  3  in.  The  clay 
is  then  rolled  sutTiciently  to  crush  the  lumps, 
and  is  then  harrowed  until  thoroughly  pulver- 
ized. Immediately  after  the  harrowing  3  ins. 
of  sand,  which  may.  be  scraped  from  the  sides 
with  the  scraping  grader,  is  spread  upon  the 
clay  and  carefully  leveled.  The  road  is  then 
harrowed  again,  a  disc  harrow  being  prefer- 
able, until  the  sand  is  uniformly  mixed  with 
she  clay.  The  road  is  then  again  rolled  until 
thoroughly  compacted  and  hard  and  every- 
where 0  ins.  below  the  grade  at  section  of  the 
completed  road.  It  may  be  stated  here  that 
the  mixing  can  be  done  much  more  easily 
when  the  clay  is  thoroughly  wet.  Immediate- 
ly after  a  heavy  rain  is  the  best  time.  After 
the  rolling  has  been  completed,  the  clay  course 
is  covered  with  6  in.  of  loose  gravel,  which  is 
compacted  to  a  uniform  depth  of  5  in.  The 
gravel  is  required  to  be  clean  bank  gravel,  not 
less  than  60  per  cent  by  weight  of  which  must 
be  pebbles  that  will  be  retained  on  a  screen  of 
\^  in.  and  pass  through  a  screen  of  1%  in. 
mesh.  If  clay-gravel  is  used  it  should  not 
contain  more  than  20  ner  cent  of  clay,  owing 
to  its  tendency  to  make  mud.  After  the  gravel 
has  been  placed  it  is  harrowed  with  a  spike- 
tooth  harrow  and  rolled  until  no  further  <;om- 
pacting  is  possible.  The  final  rolling  must  be 
done  when  the  road  is  wet  from  sprinkling  or 
rains.  Any  hollows  that  develop  in  the  gravel 
during  the  rolling  are  filled  with  the  same  kind 
af  gravel. 

Stone-Gravel  and   Gravel-Stone  Roads. — 

Roads  constructed  wiili  a  macadam  bottom 
and  gravel  top,  and  with  a  gravel  base  and 
macadam  surface  form  two  of  the  classes  of 
state  reward  roads  in  Michigan.  In  the  case 
of  the  stone  gravel  road  the  specifications  of 
the  State  Highway  Department  require  that 
the  road  shall  be  not  less  than  18  ft.  wide 
between  side  ditches,  that  it  shall  have  a  cross 
section  oval  in  form  W'ith  an  average  rise  of 
1  in.  to  the  foot  from  the  inner  edge  of  the 
ditch  to  the  center  line  of  the  road.  After 
road  has  been  graded  the  metal  bed  is  formed 
as  follows :  Shoulders  of  firm  earth,  or  other 
suitable  material,  are  placed  not  less  than  9  ft. 
apart.  Where  the  road  grade  is  high  the 
shoulders  may  be  formed  by  moving  earth 
from  the  center  of  the  present  road  grade  to 
the  sides,  or  if  the  grade  is  low,  by  crowning 
the  present  road  grade  by  scraping  earth  from 
the  sides  toward  the  center;  or  if  sufficient 
suitable  material  cannot  be  had  along  the 
roadway,  it  can  be  brought  from  other  places 
along  the  line  of  work.  After  the  shoulders 
and  the  metal  bed  have  been  formed  the 
whole  roadway  is  rolled  until  no  more  com- 
pacting is  possible.  A  layer  of  crushed  stone 
or  slag  is  then  spread  on  the  prepared  bed  to 
such  uniform  thickness  as  to  be  not  less  than 
-t  ins.  deen  after  thorough  rolling  (5  ins.  deep 
loose  measure).  The  material  for  this  bottom 
course  may  be  of  a  suitable  grade  of  crushed 
slag,  limestone,  cobbles  or  trap  rock.  It  must 
consist  only  of  that  part  of  the  crushed  prod- 
uct passing  over  the  %  in.  section  and  through 
the  3  in.  section  of  the  crusher  screen.  It  is 
required  that  this  stone,  or  slag,  be  placed  upon 
the  road  uniformly  mixed,  no  patches  of  alter- 
nately large  and  small   pieces  being  allowed. 


Unless  automatic  spreading  wagons  are  used 
this  is  usually  best  accomplished  by  making 
several  dumps  of  each  load,  so  that  the  least 
possible  amount  of  handling  with  shovels  and 
rakes  will  be  required.  In  no  case  should  this 
course  be  laid  on  a  muddy  subgrade.  After 
the  bottom  course  has  been  spread  it  is  rolled 
two  or  three  times  with  a  roller  weighing  not 
less  than  10  tons,  and  is  then  covered  to  a 
depth  of  ^  to  %  in.  with  stone  screenings  or 
clean  bank  gravel  and  rerolled.  The  amount 
of  binder  used  is  somewhat  less  than  enough 
to  fill  the  voids  in  the  stone.  The  rolling  is 
then  continued,  water  being  applied  in  advance 
of  the  roller  if  so  ordered,  until  the  binder  is 
worked  into  the  interstices  of  the  larger  stones 
and  the  stones  cease  to  sink  or  creep  beneath 
the  roller.  The  stone  or  slag  course  is  then 
covered  with  a  layer  of  gravel  of  such  thick- 
ness as  will  make  3  ins.  after  compacting  (4 
in.  loose  mixture).  The  gravel  is  required  to 
be  clean  bank  gravel,  (JO  per  cent  by  weight  (a 
larger  ner  cent  if  possible)  of  which  shall  be 
pebbles  that  will  be  retained  on  a  screen  of 
Vs  in.  mesh.  If  clay-gravel  is  used  it  should 
contain  only  enough  clay  to  cover  the  pebbles. 
In  no  case  should  the  clay  e.^ceed  20  per  cent 
of  the  mass.  After  the  gravel  top  course  has 
been  applied  it  is  flooded  until  the  surface  is 
smooth  and  even,  and  then  sprinkled  and 
rolled  until  no  farther  compacting  is  possible. 
In  the  case  of  gravel-stone  type  of  construc- 
tion the  method  of  procedure  for  the  prepara- 
tion of  subgrade  and  metal  bed  is  the  same  as 
for  the  stone-gravel  type  of  road.  The  gravel 
bottom  course  is  spread  to  such  uniform  thick- 
ness as  to  be  not  less  than  4  in.  deep  after 
compacting  (5  in.  loose  measure).  The  gravel 
course  is  then  harrowed  with  a  spike-tooth 
harrow  and  rolled  until  no  further  compact- 
ing is  possible.  This  rolling  must  be  done 
only  when  the  road  has  been  well  wet  by 
sprinkling  or  after  rains.  Ruts  formed  by 
hauling  over  the  gravel  are  required  to  be 
kept  filled  by  using  the  harrow  twice  or  more 
every  day,  preferably  just  before  quitting  time 
both  noon  and  night.  In  some  cases  a  slag 
bottom  is  used  instead  of  gravel.  If  slag  is 
used  it  is  required  to  be  spread  to  such  a  uni- 
form thickness  as  will  make  4  ins.  compacted. 
The  slag  must  consist  of  only  that  part  of  the 
cruslier  product  passing  the  1  in.  section  and 
through  the  %  in.  section  of  the  crusher 
screen.  It  is  further  required  that  the  slag 
be  placed  on  the  road  uniformly  mixed;  The 
slag  course  is  bonded  with  gravel  or  stone 
screenings,  the  amount  of  binder  used  being 
slightly  less  than  enough  to  fill  the  voids  in 
the  slag.  After  the  gravel  course  has  been 
prepared  the  crushed  stone  is  placed  in  a  layer 
of  such  uniform  thickness  that  it  will  be  not 
less  than'  3  in.  deep  after  compacting  (4  in. 
loose  measure).  The  stones  for  this  course 
are  required  to  be  that  part  of  the  crusher 
product  passing  over  the  %  in.  section  and 
through  the  2  in.  section  of  the  crusher  screen. 
After  the  stone  has  been  spread  it  is  rolled 
two  or  three  times,  and  covered  with  stone 
screenings  to  a  uniform  depth  of  %  in.  The 
amount  of  screenings  used  is  slightly  more 
than  enough  to  fill  the  voids  in  the  larger 
stones.  Water  is  then  applied  with  a  horse 
sprinkler  and  the  road  rolled  and  watered 
until  it  becomes  so  hard  that  a  piece  of  rock 
will  crush  beneath  the  roller  before  pene- 
trating the   surface. 

Experimental  Section  of  Oil  Concrete 
Pavement. — The  State  Highway  Depart- 
ment of  I'eniisylvania  recently  laid  as  an  ex- 
periment a  few  hundred  feet  of  a  new  kind  of 
street  or  road  pavement  known  as  oil  concrete. 
The  road  in  question  was  located  near  Harris- 
burg.  The  specifications  under  which  the  pave- 
ment was  laid  were  supplied  by  the  Office  of 
Public  Road  Inquiries  at  Washington,  D.  C. 
This  pavement  consists  of  ordinary  c.-jncrete, 
mixed  in  a  mechanical  mixer,  to  w'lich  was 
added  during  the  process  of  mixing  15  per  cent 
by  weight  of  oil,  the  oil  used  being  that  fur- 
nished by  the  Standard  Oil  Co.  under  the 
name  of  No.  1  Standard  Flux.  The  founda- 
tion of  the  road  is  of  the  telford  type  and  the 
concrete  surfacing  is  5  ins.  in  depth.  The  con- 
crete was  proportioned  as  follows :  One  part 
bv  volume  of  cement,  two  parts  sand  and  four 
parts    stone;    the    stone     was     a     hard,   close 


grained  sandstone,  crushed  to  sizes  ranging 
from  '/i  to  %  in.  The  cement  and  sand  were 
first  placed  in  the  mixer  and  enough  water 
added  to  make  a  stiff  mortar,  after  which  the 
oil  was  inserted,  followed  closely  by  the  stone, 
the  latter  having  been  first  wetted ;  sufficient 
water  was  then  added  to  produce  a  wet  con- 
crete, which  was  delivered  to  the  road  in  dump 
carts.  After  being  spread  to  approximately 
the  desired  depth  the  desired  crown  was  ob- 
tained by  drawing  a  templet  over  the  surface 
of  the  concrete.  The  surface  was  then  tamped 
until  water  flushed  to  the  top,  on  which  was 
then  placed  a  thin  coating  of  stone  ranging 
from  dust  to  Vi  in.  size.  The  road  surface 
was  then  kept  damp  by  sprinkling  for  seven 
successive  da^s,  after  which  it  was  open  to 
travel.  The  Slate  Highway  Department,  which 
conducted  this  work,  reports  that  it  has  been 
in  use  too  short  a  time  to  permit  of  any  definite 
conclusions  as  to  its  durability  or  merit  as  a 
road  paving. 


Concrete    Piling    at    Gatun    Locks. — The 

south  or  up  stream  center  guide  wall  of  the 
Gatun  Locks  will  extend  1,.')00  ft.  from  the 
south  guard  gate  into  the  lake,  .^bout  .350  ft. 
of  the  wall  nearest  the  lock  will  be  of  solid 
construction,  and  the  remaining  8-50  ft.  will  be 
constructed  as  a  reinforced  concrete  cellular 
wall  sujiported  by  reinforced  concrete  piles 
driven  to  depths  from  20  to  70  ft.  .\bout 
3,500  piles  will  be  needed  in  the  construction 
of  the  foundations.  One  part  of  cement.  1% 
parts  of  sand,  and  3  parts  of  rock  will  be  used 
in  the  construction  of  the  piles,  and  they  will 
be  cast  on  two  platforms  about  80  ft.  wide 
and  400  ft.  long,  located  on  the  rock  storage 
pile  at  New  Gatun.  The  piles  will  be  allowed 
to  remain  on  the  storage  pile  about  six  weeks 
before  driving.  Two  steam  pile  drivers  of 
the  skid  type,  having  a  maximum  height  above 
the  ground  of  approximately  93  ft.,  are  under 
construction.  They  will  be  equipped  with 
steam  hammers  weighing  over  10,000  lbs., 
5,000  lbs.  of  which  will  be  in  the  driving  or 
striking  part  of  the  hammer,  which  will  fall 
42  ins.  and  strike  GO  blows  a  minute.  In  order 
that  the  piling  may  not  be  crushed  by  the  im- 
pact of  the  hammer,  a  cast  steel  driving  head 
has  been  designed  to  fit  over  the  head  of  the 
pile.  This  driving  head  will  contain  a  cushion 
of  sand  and  manila  rope. 


Increase   in   Exports   During    1910. — In   a 

bulletin  just  issued  by  the  Department  of 
Commerce  and  Labor,  the  following  com- 
parative figures  are  given,  showing  in 
round  numljers  the  exports  of  structural 
material  and  machinery  during  the  first  11 
months  of  1909.  and  during  the  same- pe- 
riod of  1910.  The  bulletin  as  a  whole 
shows  a  marked  increase  in  the  exporta- 
tion of  manufactures  and  a  decrease  in  the 
exportation    of   food    stuffs.  ^^ 

First  U  months  of 
1909.  1910.       Increase. 

Boards  and  planks  $29,700,000  $37,600,000  $7,900,000 
Sheets   and   plates 

of  iron  and  steel.     8.300.000    12.700.000    4.400  000 

S.awed  timber S.700.000      9.200.000       300.000 

Steel    rails 7.100.000      8.900.000    1,800.000 

Pipes    and    fitting     8.400.000      8.700.0(10       300.000 

Wire     7.100,000      .s..-,oo.non    1.400.000 

Electrical  machin'y  5.500.000  6,900.00«  1.400.000 
Metal  working  ma- 

chinory     4.100,000      6..SO0.O00    2.700,000 

.Structural  iron  and 

.•itecl     4.000.000      6.500.000    2.500.000 


Economic  Aspect  of  Tie   Preservation. — 

In  a  paper  relating  to  preservation  of  struc- 
tural timbers,  presented  before  the  Engineers' 
Society  of  Western  Pennsylvania,  Mr.  C.  P. 
Winslow  estimates  the  cost  per  year  for  creo- 
soted  and  untreated  tics  in  track.  .Assuming 
2,800  red  oak  tics  per  mile,  a  five  years'  life 
for  an  untreated  tic,  .50  cts.  for  its  initial  cost, 
and  15  cts.  for  cost  of  labor  in  renewing,  the 
average  annual  cost  per  mile  is  $-3(14.  If  the 
tie  is  creosoted  at  a  cost  of  3.")  cts.,  the  charge 
in  place  in  the  track  will  be  $1.  The  cost  for 
replacing  one  mile  of  untreated  with  creosoted 
tics  will  therefore  be  $5G0.  .Assuming  14  years 
of  life  for  the  creosoted  tie,  and  allowing  5 
per  cent  interest  on  investment  in  each  case, 
the  annual  charge  for  the  creosoted  tie  is 
found  to  be  10.1  cts.,  and  for  the  untreated 
tie  15  cts. 
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WATER-WORKS     AND     SEWERS     SECTION 


Methods  and  Costs  of  the  Construction 
of  Pittsburg's  Filtration  Works. '^' 

Tlie  cost  of  the  contractor's  ilant  for  tlic 
construction  of  the  Pittsburg  Filtration  Works 
was  about  $343,000  or  6V4  per  cent  of  the  total 
cost  of  the  work.  The  total  over  head  charges 
distributed  over  all  the  work  amounted  to 
about  2ii  per  cent  of  the  actual  cost  of  the 
work. 

The  cost  of  the  work  to  the  contractor  is 
due,,  in  a  large  measure,  to  the  selection  of  the 
plant  for  the  work,  and  to  his  ability  to  plan 
out  the  methods  to  be  used  for  carrying  out 
the  work.  It  is  (as  the  author  of  the  naper 
says)  much  easier  to  pick  out  the  faults  of  anv 
method  of  handling  work,  after  the  work  has 
been   done.     For   this   reason   the   methods  on 


work  under  three  of  the  contracts  was  very 
similar,  these  contracts  alone  are  considered  in 
this  paper ;  only  the  main  items  of  the  work 
are  considered,  namely :  (1)  Earthwork;  (2) 
concrete  work;    (3)   filter  material. 

CONTRACT   I — FILTERS. 

This  contract  was  divided  into  the  main 
parts,  basins  and  filters  and  as  the  work  was 
more  or  less  distinct,  was  practically  carried 
on  as  separate  contracts.  The  material  handled 
under  each  division  was  as  follows : 

Basins,  Filters, 

Item.  cu.  yds.  eu.  yds. 

Excavation    258,790  S91..560 

Embanl^ment   and    filling..     172,621  41ti„n32 

Concrete    40,428  174,007 

Filter   gravel    ri2,300 

Filter  sand   21.J.900 

Total   yardage    471. S39  1.253,699 


Traiinvay  System. — In  July,  lOOo,  the  Con- 
tractor erected  the  "Tramway"  or  "Trenton 
System"  for  the  handling  of  concrete  ma- 
terials. Tliis  consisted  of  an  over  head  rail 
supported  by  wooden  trestles,  extending  from 
the  dock  and  surrounding  the  first  '24  filters, 
and  carrying  an  endless  cable,  kept  in  motion 
by  machinery  at  the  dock.  By  this  means, 
steel  buckets,  of  about  1  cu.  yd.  capacity  filled 
with  sand,  gravel  or  cement  were  drawn  along 
the  line -of  the  tramway  and  emptied  at  the 
several  concrete  mixers  placed  beneath  the 
cable   where   work   was   in    progress. 

The  tramway  system  for  local  distribution 
about  the  work,  proved  to  be  a  failure  and 
after  a  month's  trial  was  torn  down  and  re- 
placed bv  a  central  mixer  and  cableway  sys- 
tem which  was  first  operated  in  >rovember, 
100.-,. 
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Fig.  1 — General   Layout  of  Contractor's  Plant  for  Contracts   Ncs.   1   and  2.   Pittsburg   Filtration  Works  Construction. 


the  filtration  plant  were  altered,  from  time 
to  time,  with  the  result  that  the  last  contract 
was  carried  out  at  a  less  cost  than  was  the 
first. 

The  entire  work  described  occupies  a  tract 
of  approximately  200  acres,  on  the  north  bank 
of  the  Allegheny  River  near  the  Borough  of 
Aspinwall.  The  river  frontage  included  is 
about  3,700  ft.  Tlie  Ross  Puinping  Station 
and  Filtered  Water  Reservoir  are  on  the  low 
ground  between  the  railroad  and  the  river,  and 
the  Sedimentation  Basins  and  Filters  are  north 
of  the  railroad,  on  higher  ground,  as,  shown  by 
Fig.  1.  The  majority  of  the  work  was  award- 
ed in  1005  under  a  number  of  contracts 
amounting,   altogether,   to  $.5,663,797.     As   the 


•Rearranged  from  a  paper  Ijy  Frederick  E. 
Field,  formerly  Principal  Division  Kngineer,  Bu- 
reau of  Filtration.  Pittsburg,  Pa.,  read  Sept.  20, 
1910,  before  the  Engineers'  Society  of  Western 
Pennsylvania,  and  published  in  the  October 
Proceedings.       ' 


Camps,  Stables,  Shops  and  Dock. — The  main 
camp  for  laborers,  upon  contracts  awarded  in 
190-5,  was  located  at  the  east  end  of  the  city's 
property,  upon  the  site  of  the  ten  additional 
filters  built  later,  under  Contract  11.  .\t  the 
extreme  west  end  of  the  property,  along  the 
County  Road,  the  contractors'  stables  were 
located.  Xearly  all  of  the  available  land  south 
of  the  filters  and  north  of  the  Freeport  Road 
was  occupied  by  the  engineers'  and  contractors' 
offices,  carpenter  shop,  machine  shop,  and 
cement  sheds.  The  land  sotith  of  the  Freeport 
Road  was  largely  low  land,  flooded  at  times, 
and  therefore  unsuitable  for  camps,  shops  or 
storage  of  material. 

On  the  river  bank  directly  opposite  the 
center  of  the  plant  was  erected  the  main 
dock,  shown  in  Fig.  2,  equipped  with  boilers, 
derricks,  hoisting  engines  and  other  machin- 
ery for  unloading  and  distributing  sand  and 
gravel   dredged   from  the   river  bed. 


Cahlcivay  Systeiu. — The  central  nnxer, 
shown  in  Fig.  3,  consisting  of  two  Hains  mix- 
ers, was  located  at  the  intersection  of  the 
main  line  of  the  tramway  from  the  dock  and 
the  drive  seoarating  the  north  and  south  bat- 
teries of  filters.  Between  this  point  and  the 
dock  the  old  tramway  system  was  reconstruc- 
ted so  as  to  deliver  sand  and  gravel  to  stor- 
age bins  located  south  of  the  central  mixer. 
Beneath  these  bins  was  a  tunnel,  in  which 
was  installed  two  endless  belts  for  conveying 
sand  and  gravel  to  the  small  storage  bins 
above  the   mixers.     See  Fig  4. 

Three  cableways  were  erected,  two  span- 
ning those  filters  north  of  the  central  mixer 
and  the  third  spanning  a  portion  of  those 
filters  south  of  the  mixer.  The  location  of 
the  tracks,  upon  which  the  cable  towers  op- 
erated, are  clearly  indicated  in  Fig.  1,  and 
the  design  of  the  towers  is  shown  by  Fig.  6. 

Filter  Material— The   gravel   plant    for   siz- 
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iiig  and  washing  the  fiUer  gravel  dredged 
from  the  river  and  unloaded  at  the  dock,  was 
located  under  the  line  of  the  tramway  and 
east  of  Filter  Xo.  24.  The  gravel  screens 
were  cylindrical,  about  3^L>  ft.  in  diameter, 
with  alternate  sections  of  screens  and  plate. 
This  was  revolved  about  a  horizontal  axis  and 
the  screened  material  collected  into  bins  be- 
low, from  which  it  was  raised  by  a  clam-shell 
bucket  and  deposited  into  distributing  bins, 
elevated  above  the  roof  of  Filter  Xo.  24,  The 
gravel  was  transported  from  these  bins  to  the 
filters  by  means  of  special  steel  hopper  cars' 
drawn  by  mules  along  a  system  of  narrow 
gage  tracks  laid  upon  the  completed  filter 
roofs. 

.  The  plant  for  the  preparation  of  the  filter 
sand  was  located  on  the  main  dock  where 
the  raw  material  was  unloaded  (see  Fig.  2) 
and  consisted  of  a  large  tank  in  which  the 
sizing  and  washing  was  accomplished   by  an 


age  piles  and  later  re-excavated  and  placed 
in  embankment  or  over  filter  roofs.  This 
necessitated  long  hauls  and  rehandlinc;  of 
materials  and  resulted  in  the  work  costing 
more  per  yard  than  the  price  bid  by  the  con- 
tractor. Part  of  this  extra  cost  should  be 
charged  against  the  tramway  system,  as  its 
arrangement  and  the  work  done  by  it,  made 
the  subsequent  work  of  the  cableway  system, 
disjointed  as  to  continuous  and  systematic 
progress.  A  different  method  of  procedure, 
outlined  as  follows,  might  possibly  have 
greatly   reduced   the  cost  of   this  work. 

First :  Complete  excavation  for  C  or  12 
filters  placing  the  excavated  materials  in 
temporary  storage  where  it  would  be  avail- 
able for  convenient  rchandling  and  use  as 
embankment  or  filling,  if  surplus  material  was 
required  near  the  completion  of  the  work. 

Second :  Carry  on  the  concrete  work  con- 
tinuously from  north   to  south,  or   from  east 


time,  upon  a  single  stringer.  On  one  oc- 
casion between  30u  and  400  lin,  ft.  of  tram- 
way fell  to  the  ground  like  a  pile  of  blocks. 
A  break  or  other  trouble  along  the  5,000  ft. 
length  of  the  tramway  entirely  shut  down 
all  the  concrete  work  at  a  moment's  notice. 
The  demoralizing  efltect  of  such  accidents 
on  the  contractor's  order  of  work  and  the 
resultant  •  "'ress  may  be  realized.  (2)  The 
output  from  the  V2  cu.  yd.  individual  mixers 
was  small  on  account  of  their  size  and  the 
inconvenient  arrangements  for  proportioning 
the  material  by  weight.  (3)  The  wheel  bar- 
row method  of  transporting  concrete  300  ft. 
to  and  from  the  mixer  was  slow  and  inter- 
fered with  the  erection  of  forms  and  other 
work.  (4)  Apparently  the  system  for  plac- 
ing concrete  in  the  vaulting  had  not  previous- 
ly been  carefully  studied  out,  for  it  was 
found  upon  first  attempt,  that  the  tramway 
was   so   low    that   the   concrete   could   not   be 
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Fig.  2 — Details  of  Central  Dock  for  Unloading  and  Handling  Sand  and  Gravel  from  the  River  Barges. 


upward  flow  of  water.  The  prepared  sand 
was  then  carried  by.  the  tramway  to  a  bin 
near  the  gravel  screens  from  which  it  was 
removed  by  belt  conveyors  and  placed  in 
elevated  distributing  bins,  erected  on  the  roof 
of  Filter  Xo.  24,  and  was  later  transported 
to  the  filters  by  the  same  system  of  cars 
and  tracks  used   for  the  filter  gravel. 

Earthwork. — For  the  filters,  the  excavation 
was  uniformly  about  4  ft.  in  depth,  the  ma- 
terial being  river  sih  with  little  gravel.  The 
top  soil  was  first  removed  either  by  plow 
and  scoop  teams,  or  by  grader  and  wagons  and 
placed  in  storage  piles  for  subsequent  use. 
Much  of  the  subsoil  was  handled  in  a  like 
manner  although  after  the  first  season  con- 
siderable of  the  excavation  was  done  by  steam 
shovel.  The  price  paid  for  excavation  and 
placing  the  materials  in  embankment.  40  cts. 
per  cu.  vd..  evidentlv  did  not  contemplate  but 
one  handlina  of  the  material.  The  w'Ork  was, 
however,  so  conducted  that  much  of  the  ex- 
cavated  materials  was   first   removed  to  stor- 


to  west,  ci^iuipkiing  all  main  structures  as  the 
work  prcressed. 

Third :  Carry  on  the  rest  of  the  excavation 
work  parallel  with  the  advance  of  the  con- 
crete work,  placing  the  same  directly  in  em- 
bankment or  over  the  filters  without  rc- 
handling, as  the  amount  of  excavation  per 
filter  was  practically  e"ual  to  that  required 
about  the  walls  or  for  over  vaulting.  The 
cost  of  excavation  of  the  filters  given  later, 
in  connection  with  the  description  of  the 
work  on  the  basins. 

Concrete  zfork  in  Filters— Contract  I: — 
The  tramway  put  into  operation  in  July, 
1905,  had  never  been  used  on  simi'ar  work 
and  proved  to  be  entirelv  unsuitcd  for  the 
work  for  the  following  reasons:  (1)  Opera- 
tions were  frequently  at  a  standstill,  due  to 
cable  troubles  or  to  failure  of  the  stringer 
supporting  the  track,  upon  which  the  buckets 
filled  with  cement,  sand  and  gravel,  traveled. 
These  breakdowns  usually  occurred  when  two 
or  more  buck.;ts  were  allowed  to  come,  at  one 


dischartred  from  the  nnxcr  at  a  level  conven- 
ient for  its  subsequent  transportation  over 
the  roofs  of  the  filters. 

To  overcome  this  difficulty  various  methods 
were  tried.  An  endless  belt  supported  on  an 
inclined  frame  was  installed  for  the  convey- 
ance of  the  mixed  concrete  from  the  dis- 
charge hopper  of  the  mixer  near  the  ground 
level  to  a  point  at  such  height  above  the  filter 
roof  as  would  allow  it  to  be  dropped  into 
cars  or  wheel  barrows  for  transportation  to 
the  work.  This  arrangement  was  entirely 
unsatisfactory  as  the  mixed  materials  were 
separated  in  their  passage  up  the  belt,  much 
of  the  liquid  cement  was  lost  and  the  con- 
crete required  remixing  by  hand  before  being 
placed  in  the  work. 

Later,  arrangements  were  made  for  con- 
veying the  mi.xed  concrete  in  cars  to  an 
elevator  which  lifted  them  to  the  level  of  the 
filter  rcof  over  which  they  were  pushed  by 
hand  on  a  narrow  gage  track  to  the  place  of 
deposit. 
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Under  the  tramway  system,  all  forms  were 
required  to  be  transported  and  set  in  place 
almost  entirely  by  hand  labor  and  progress  in 
this  branch  of  the  work  was  slow  and  tedious. 

The  tramway  system  was  in  operation  less 
than  two  months  before  the  contractor  de- 
cided to  abandon  this  system  and  at  once 
replace  it  by  a  central  mixer  and  cableway 
system. 

When  the  cableway  system  was  decided 
upon,  the  concrete  work  was  well  advanced 
upon  filters  No.  9,  10,  11,  12,  2.S  and  24,  and 
the  vaulting  had  been  completed  over  the 
south  half  of  filters  No.  11  and  12. 

The  lay  out  of  the  cableway  system  was 
of  necessity  controlled  by  the  location  of 
buildings,  plant,  and  tne  work  already  com- 
pleted, and  the  effective  operations  of  this 
system    was    therefore    seriously   handicapped. 

The  tracks  for  the  tail  tower  of  one  cable 
wav  were  laid  on  the  completed  floors  of 
filter  No.  9,  10,  21  and  22  and  just  north  of 
the  south  row  of  filters.  The  head  tower  of 
the  same  cableway  ran  upon  tracks  between 
the  north  and  south  batteries  of  filters.  The 
other  two  sets  of  cableways  had  their  head 
towers  on  these  tracks  and  their  tail  towers 
in  the  bottom  of  basin  No.  1  It  is  thus  seen 
that  the  location  of  these  cableway  tower 
tracks,    within    the   lines    of   the   work,    could 


either  system  was  handled,  while  in  IDOti  un- 
der the  cableway  system  over  50  per  cent  or 
.")  times  as  much  concrete  was  placed  and  in 
1907,  3.5  per  cent  of  the  concrete  was  placed. 
The  slowing  up  of  the  work  in  1907  was 
largely  due  to  conditions  brought  about  by 
the  early  installation  of  the  tramway  system 
and  the  completion  of  small  isolated  portions 
of  the  work,  this  decreasing  the  number  of 
places  where  operations  could  be  carried  on. 
The  sand  and  gravel  for  the  concrete  was 
brought  to  the  work  bv  the  same  method  in 
each  case,  namely,  by  the  main  tramway, 
which,  after  the  abandonment  of  that  system 
for  the  general  work,  was  strengthened  from 
the  main  dock  to  the  central  mixer  and 
continued  in  use.  The  superiority  of  the 
cableway  system  over  the  tramway  may  be 
attributed  to  the  following  reasons;  (1)  The 
facilities  for  storing  a  large  supply  of  sand 
and  gravel  near  the  central  mixer  and  sep- 
arate machinery  for  conveying  the  materials 
from  these  storage  piles  to  the  mixers ;  thus 
making  the  output  of  the  mixer  practically 
independent  of  any  decrease  of  output  of  the 
sand  and  gravel  from  the  river,  or  break- 
downs of  machinery  on  the  dock  or  of  the 
tramway,  and,  in  fact,  allowing  the  dock  and 
tramway  to  be  used  for  handling  filter  ma- 
terial  for  a  considerable  portion  of  the  time 


entirely  possible  by  using  the  cableways  on 
Sunday,  when  concrete  work  was  shut  down, 
to  again  get  the  form  work  well  in  advance 
of   the  concrete  work. 

The  handling  and  setting  of  pipes  and 
sluice  gates  was  also  frequently  done  econo- 
mically and  conveniently  by  use  of  the  cable- 
ways.  The  cost  of  concrete  work  on  the  fil- 
ters is  given  in  connection  with  the  descrip- 
tion of  concrete  work  on  the  basins. 

CONTRACT  I — BASINS. 

Excavation. — The  excavation  for  the  sed- 
imentation basins  varied  from  1  to  5  ft.  in 
depth,  the  material  being  either  sandv  clay 
or  sandy  gravel.  The  top  soil  was  first  re- 
moved by  plow  and  scoop  teams,  or  by  a 
grader  hauled  either  by  horses  or  a  traction 
engine,  and  placed  in  storage  piles  for  sub- 
sequent use.  The  greater  part  of  the  subsoil 
was  too  heavy  for  this  method  of  handling 
and  was  therefore  excavated  by  steam  shovel 
and  hauled  either  to  the  embankment  in  bot- 
tom dump  wagons  or  to  a  pile  of  surplus 
rriaterial  in  wagons,  or  in  cars  drawn  by 
dinkey  locomotives. 

The  drainage  of  the  excavations  was  in- 
adequate and  this,  together  with  a  somewha: 
rainy  season,  resulted  frequently  in  the  entiru 
cessation  of  operations  or  the  carrying  on  of 
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only  result  in  splitting  the  work  up  in  small 
units  delaying  and  making  inconvenient  the 
completion  of  those  sections  of  the  work  en- 
croached upon  by  the  cable  tracks  and  there- 
by increasing  the  cost  of  the  work  to  the  con- 
tractor. 

Notwithstanding  all  the  hindrances  to  the 
effective  operation  of  the  cableway  system 
very  good  progress  was  made  although  at  a 
cost  to  the  contractor  in  excess  of  what  would 
have  obtained  if  the  cableway  system  had 
been  installed  in  the  first  place. 

The  mixed  concrete  from  the  central  mixer 
was  hauled  in  buckets  upon  flat  cars  alon" 
tracks  parallel  with  the  cable  tower  tracks  in 
the  Allegheny  Drive  to  within  reach  of  the 
cableway  which  then  lifted  and  conveyed  it 
where   desired. 

The  following  table  shows  a  comparison 
in  the  number  of  cubic  yards  of  concrete 
placed  by  the  tramway  iri  190.5  and  by  the 
cableways  during  the  same  period  in  1906 : 


Month. 

July   

August  . . . 
September.. 
October    . . 


1905,  Tramway. 

Cu.yds. ■ 

Total.    *Dailv  Av. 
1,520  60 

3,183  127 

5,192  207 

4.416  177 


1906,  Cableway. 

Cu.  yds. 

Total.  *Daily  Av. 
16,541  661 

12,270  490 

12,143  485 

12,969  518 


Total   ....  14,311 
Daily  avge 


143 


53,923 


539 


•Daily  average  based  on  25  days  per  month. 

The  records  show  that  during  190.5  under 
the  tramway  system,  less  than  10  per  cent  of 
the  total  amount  of  concrete  to  b;  placed  by 


without  delaying  the  concrete  work.  (2) 
The  central  mixing  plant  had  a  capacity 
always  more  than  adequate  to  the  demand 
of  the  work,  and,  was  able  to  produce  a  better 
and  more  uniformly  mixed  product  than  had 
been  possible  wider  the  system  of  individual 
mi.xers  located  at  various  points  throughout 
the  plant.  (3)  The  facilities  for  transporting 
the  mixed  concrete  from  the  mixer  to  the 
place  of  disposal,  sometimes  a  distance  of 
2,.500  ft.,  within  a  few  minutes,  without  strat- 
ification of  the  mixture,  or  loss  of  liquid 
cement,  so  that  a  minimum  amount  of  labor 
was  required  to  properly  compact  it  within 
the  forms.  (4)  The  carrying  of  the  buckets 
of  concrete  high  in  the  air  above  all  the  other 
work  and  the  large  area  covered  by  one 
cableway  allowed  all  other  divisions  of  the 
work  to  proceed  without  interference  and  in 
an  orderly  and  systematic  manner,  one  class 
of  work  being  kept  at  a  sufficient  distance 
from  another  to  prevent  delays  or  damage 
to  "green"  concrete.  (.5)  The  handling  of 
forms,  particularly  arch  centers,  was  done 
far  more  rapidly  and  at  less  cost  by  the 
cableway  than  was  possible  by  the  hand 
methods  required  under  the  tramway  system. 
It  was  possible  after  all  the  concrete,  which 
could  be  finished  by  quitting  time,  had  been 
placed,  to  transport  and  set  in  place  ready 
for  final  adjustment  and  bracing  by  the  car- 
penter a  sufficient  number  of  forms  for  the 
next  day's  ^  work,  and  if  the  concrete  work 
was  crowding  the  form  work  as  frequently 
occurred  towards  the  end  of  the  week,  it  was 


work  at  great  disadvantage.  Often  the  ma- 
terial excavated  and  placed  in  embankment 
was  too  wet  to  be  satisfactorilly  compacted 
without  being  allowed  to  dry  out  for  a  con- 
siderable time  before  rolling  which  made 
progress   slow   and  the  work   expensive. 

During  the  first  season,  190-5.  the  excava- 
tion and  trimming  was  not  pushed  so  that 
the  concrete  lining  could  not  have  been  placed 
even  if  the  concrete  plant  had  been  installed 
and  even  during  the  second  and  third  sea- 
sons, delay  and  lack  of  system  in  excavation 
and  embankment  work  often  hampered  prog- 
ress in  other  operations. 

.  The  basin  excavation  amounting  to  260,000 
cu.  yds.  engaared  the  time  of  the  contractor 
from  April.  1905,  to^  October,  1908.  The 
average  daily  excavation  during  this  period 
would  therefore  be  less  than  300  cu.  yds.  and 
as  over  26  per  cent  of  the  total  excavation 
was  surplus  material  which  could  readily  be 
handled  during  the  winter  months,  greater 
progress  was  to  have  been  expected. 

The  costs  of  the  various  items  in  excavation 
for  both  basins  and  filters  are  as  follows : 
General  Excavation: 

Quantity,  cu.  yds 589,500 

Engineer's  estimate,  per  <;u.  yd $0.27 

Bid  price,  per  cu.  yd 0.27 

Unit  Costs:  Per  cu.  yd. 

Wages    $0,351 

Plant    0.061 

General    0.026 

Total    J0.43S 
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Exciivutioii  iiiTrencli:  the    boUoni    ailU    inside    slopes,    :iii(J    a    I'J-in. 

Bid  price,   per  cii.   yd...                      0.6.".  slopes   between    low   and    liiRli    water.    As   this 

Unit  Costs;                                                    I  i-r  cu.  yd.  work  was  not  complicated  by  other  work  and 

Wages  ..' ■ ..JO.itOs  only  amounted  to  40,000  cu.  yds.  or  about  2-"> 

Materials   O.OjST  p^^  cent  of   the  total   amount   of  concrete   in 

GeneraA  '.'...■■■'.'■'.'■..'■'■'■'.'■'...'.'■'.'■'■'.'■'.....  0.06T,  the    filters,    it    would     seem    that    this    work 

;  could   have   been   more   economically   done  by 

'^0*3'    Jl.Oir.  ,|,j>   central    mixer   and   cablewav   system   and 

Disposa^l.^of  Surplus  Material:                          ^  tl,us  avoided  the  additional  expense  of  a  sep- 

EngfnecT's'^er.t'imatoVpeVeu.' yd:.':::::::!  $0.20  arate    dock,    surface    cable    railroad    and    scp- 

Bld  price,   per  cu.    yd O.l.'i  arate    mixing     plant.       Ihc    basin     work    was 

Unit  Costs:                                                Per  cu.  yd.  started    iu    April,    100."),    and    was    practically 

pitnT  ■■::::;::::::::::::■■:::::::::;■■: :*o:ooi  completed  in  April,  loos. 

General :::::::::::::::::::::::::::::::::.  coir  Leaving  out  the  four  winter  months  there 

.  „„  would   remain   about  25  months  actual  work- 

lotai    •••••■■ •■•• »"-5  »  ingj  {i,„P  vvhich  gives  an  average  daily  outnul 

''Qua^t1t^ra•.aS^l^  t"^^: 12S.20O  of  concrete  of  60  cu.  yds.     The  concrete  work 

Quantity,  Class  B.  cu.  yds 197. .'.On  was,   however,    not    started    until    Aprd,    lyiHi. 

Engineer's  estimate.  Class  A.  cu.  yds...  SO.15  .,n(j  jq  ],ave  finished  the  work  at  the  same 
Engineer  s  estnnate.  Class  B,  cu.  yds...  0.12  ,  ,nniplv  Anril  1008  would  hive  re- 
Bid  price,  per  ou.  yd.   (I.oth  classes) ... .       O.ie  dale,     namely,    .'\prii.     l.Jllf^,    wouici     na\e    re 

Unit  Costs:                                                Per  cu.  yd.  'mrad  under  the  same  conditions  an  average 

Wages    $0.13s  daily   output   of   about   100  cu.   yds.      1  he   ca- 

Plant   0.013  pacitv  of   the   central   mixer   was   sufficient  to 

"''"®''^'   •  "-"^^  handle      this     additional    amount    and    it    was 

Total    $0,162  conveniently   located    for  the  work. 


Concrete  In  Wall: 

Quantity,  cu.  yds 16.560 

Engineer's  estimate,  per  cu.  yd t6.50 

Bid  price,  per  cu.  yd 5.25 

Unit  Costs:  Per  cu.  yd. 

Wages   »1.9B5 

Material    2.17 

Plant 0.652 

General    0.722 


.S5.499 


Total     :. 

Concrete  In  Piers: 

Quantity,   cu.    yds 10.450 

Engineer's  estimate,  per  cu.  yd $8.00 

Bid  price,  per  cu.  yd 6.75 

Unit   Costs:  Per  cu.  yd. 

Wages    $3,076 

Material  2.11 

Plant    0.82 

Oeneral    •  0.868 


Total 


...$6,874 

Concrete  in  Vaulting: 

Quantity,  cu.   yds 55,790 

Engineer's  estimate,  per  cu.  yd $6.25 

Bid   price,   per  cu.    yd..' 5.25 

Unit   Costs:  '  Per  cu.  yd. 

Wages  $0,907 

Material    1.99 

Plant    0.501 

General  0.825 


Total    $4,223 


*«:  -jt-f i^rfi 

Sec  TON  fM 


Srcms.  C-.¥ 
-Details   of  Tramway  for  Carrying    Materials  from    Main   Dock  to  Storage  Bins  Near  Central   Mixer. 


Filling  Over  Vaulting:  ■ 

Quantity,  cu.  yds -^i'}\y. 

Engineer's   estimate,    per  cu.    yd 50.20 

Bid  price,  per  cu.  yd 0.10 

Unit  Costs:  Per  cu  yd 

Wages    JO-134 

Plant    0.004 

General    ■  0-0°° 

Total    $0,144 

Concrete  PVork- -For  the  concrete  work  in 
the  sedimentation  basins,  the  contractor  built 
an  entirely  separate  plant  which  was  not 
ready  for  operation  until  April,  1906.  A  small 
dock,  eouipped  with  derrick,  hoisting  engine 
and  receiving  bins,  v  as  built  on  the  river 
bank  just  east  of  Ross  Pumping  Station. 
From  this  point  a  surface  cable,  for  convey- 
ing sand  and  gravel,  led  through  the  subway 
under  the  railway  tracks,  to  the  _  Eastern 
mixer.  A  drawing  of  this  mixer  is  shown 
in  Fig.  0.  This  mixer  plant,  which  was 
located  south  of  the  center  line  of  Basin 
No.  3,  consisted  of  two  Foote  concrete  mixers. 
The  material  for  concrete  was  discharged  by 
gravity  into  the  machines  from  overhead  bins. 
The  cement  was  discharged  into  wooden 
side  dump  cars  which  were  hauled  by  dinky 
locomotives  to  the  work. 

The  concrete  work  in  the  sediraeiitation 
basins  included  the  placing  of  a  6-in.  lining  on 


Costs. — The  costs  of  the  concrete  work  on 

contract   are    shown    below    as    distributed   to 

the  various  parts  designated. 

Concrete  in  Floors,  Class  A:  „„  -.„ 

Quantity,  cu.   yds 23.640 

Engineer's  estimate,  per  cu.  yd '"-s; 

Bid  price,  per  cu.  yd 5.2o 

Unit  Costs:  Per  cu.  yd. 

Wages   $l.o06 

Material    2.18 

Plant    0§' 

General   ■   O-"-^'' 

Total    S-<-8»2 

Concrete  in  Floors.  Class  B:  __ 

Quantity,  cu.  yds °2^'?S 

Engineer's  estimate,  per  cu.  yd $6.o0 

Bid  price,   per  cu.   yd 3.2a 

Unit  Costs:  ^^"^  <=?A  ??, 

Wages   *V'nc 

Material    l-9o 

Plant    0-633 

General  ■  "■°s» 

Total    $4,272 

Concrete  in  Floors  of  Pipe  Gallery:  ,„,„„ 

Quantity,   cu.   yds • ^2^ -« 

Engineer's  estimate,  per  cu.  yd $6.aO 

Bid  price,   per  cu.  yd a.2o 

Unit  costs:  ^^'" '=?,•  ??a 

Wages   51-619 

Material    i-"%. 

Plant   0.O24 

General   •  °°''° 

Total  $4,819 


Concrete  in  Gate  Chamber: 

Quantity,  cu.  yds 4,230 

Engineer's  estimate,  per  cu.  yd $6.50 

Bid  price,  per  cii.   yd 8.50 

Unit   Costs:  Per  cu.  yd. 

Wages   $3,283 

Material    2.54 

Plant     0.S26 

General  1-30 

Total »7.949 

Unrelnforced  Concrete  Conduit: 

Quantity,   cu.    yds 1,290 

Engineer's  estimate,  per  cu.  yd $6.50 

Bid  price,   per  cu.   yd 8.50 

Unit  Costs:  Percu.yd. 

Wages     $2,953 

Material    2.15 

Plant    Ix0«6 

General    ■•  0-90 

Total    J7009 

Reinforced  Concrete  Conduit: 

Quantity,  cu.  yds. • 9.050 

EInglneer's  estimate,  per  cu.  yd ♦^S-Sx 

Bid  price,   per  cu.  yd ».oO 

Unit  Costs:  ^" '^m  ?oa 

Wages   ♦3-729 

Material    ^- '» . 

Plant  0-9J* 

General  ■  ^■^^'' 

Total   »8-629 

Miscellaneous  Reinforced  Concrete: 

Quantity,  cu.  yds • J.^J" 

Engineer's  estimate,  per  cu.  yd $9.00 

Bid  price,  per  cu.  yd »•!>« 
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Unit  Costs:  Per  cu.  yd. 

Wages   ;.. $7,107 

Material    3.00 

Plant    1.003 

General   1.545 

Total    $12,655 

Concrete  in  Trench: 

Quantity,  cu.  yds 3,310 

Engineer's  estimate,  per  cu.  yd $5.50 

Bid  price,  per  cu.  yd 4.50 

Unit  Costs:  Per  cu.  yd. 

Wages $1,516 

Material    ■  1.526 

Plant   0.43S 

General    0. il2 

Total    $4,186 

Steel  Reinforcement  in  Conduits  and  Drains: 

Quantity,    lbs &30,240 

Engineer's  estimate,  per  lb $0,045 

Bid   price,   per  lb 0.0225 

Unit   Costs:  Per  lb. 

Wages   $0.00S 

Material    0.(117 

Plant    O.OOOl 

General    0.012 

Total $0.0371 


Unit  Costs:  per  sq.  ft. 

Wages    $0,026 

Material   n  01 

Plant    0.002 

General   0.OO6 

Total  $0,044 

CONTE,\CT   II. 

Excavation. — The  average  depth  of  the  ex- 
cavation on  this  contract  was  about  12  ft., 
the  material  being  a  sandy  gravel.  After  the 
removal  of  the  top  soil  by  plows  and  teams, 
the  excavation  of  subsoil  was  made  by  steam 
shovel,  the  materials  being  placed  either  in 
the  river  and  wall  embankments  or  in  a  tem- 
porary storage  pile  east  of  the  reservoir.  The 
limited  space  between  the  reservoir  proper, 
and  the  railroad  and  river  bank  prevented 
economical  disposal  of  excavated  material 
and  after  the  cableway  tracks  were  laid,  the 
available  space  was  still  further  cut  down  so 
that  much  of  the  excavated  material  was  re- 
handled  at  additional  expense  to  the  con- 
tractor. 


Excavation  in  Trench: 

Quantity,  cu.  yds -i  -oq 

Engineer's  estimate,  per  cu.  yd '.'."  $0  60 

Bid  price,  per  cu.  yd o!70 

Unit  Costs;  pe,.  cu.  yd. 

Wages    $0  <tn9 

^ateriai i : ; ! !  1  :%°1§s 

.    ^'^"t    ■, 0.005 

General    q  j2i 

Total    $1,036 

Embankment : 

Quantity,  cu.  yds 159,500 

Engineers   estimate,   per  cu.   yd $0 'B 

Bid  price,  per  cu.   yd " o.25 

Unit  Costs:  Per  cu.  yd. 

Wages    $0,236 

Material    0.O66 

F'ant      • 0.039 

General   o.032 

Total    $0,373 

Pilling  Over  Vaulting: 

Quantity,   cu.   yds 19,560- 

Engineer's  estimate,  per  cu.  yd $0.25 

Bid   price,   per   cu.    yd 0.30 


t— /e■^- 


«'!>      3'      6'         5colt  '/i-/fdor 


Fig.  5 — Details  of  Eastern  Mixing  Plant. 


Miscellaneous   Steel  Reinforcement: 

Quantity,   lbs 608,800 

Engineer's  estimate,  per  lb $0.04 

Bid  price,  per  lb". 0.0225 

Unit  Costs:  Per  lb. 

Wages    $0. 004 

Material    0.017 

Plant    0.0002 

General    0.002 

Total $0.0232 

For  the  arch  centering,  the  contractor  was 
required  to  build  a  certain  number  of  forms, 
so  that  by  using  each  form  10  times  the  entire 
filter  roof  would  be  constructed,  or  a  total 
of  213,000  sq.  ft.  of  arch  would  be  actually 
made,  in  order  to  complete  the  2,1.30,000  sq.  ft. 
of  roof. 

Arch  Centering: 

Quantity,  sq.  ft 2.130,000 

Engineers  estimate,  per  sq.  ft $0.06 

Bid  price,  per  sq.  ft 0.07 


The    following  list   shows   the  quantities   of 
materials  handled  on  contract   II ; 

T,  ..  Cu.  yds. 

Excavation    120.625 

Embankment  and  fill 212  365 

Concrete    ■. 38,347 

Total   yardage    371,337 

The  average  plant  cost  per  cu.  vd.   for  this 
total  yardage  was  $0.38. 

Followine  is  the  itemized  cost  of  the  exca- 
vation  work   for   contract    II. 
General  Excavation: 

Quantity,  cu.  yds 117  900 

Engineer's   estimate,   per  cu.   \A. ..'.'.'.'.'.     $0.20 
Bid  price,  per  cu.  yd 0  30 

^'wages'''  P^''-'<="-  y^- 

*'*"*""   0.048 

™^'    .77^0:427 


Unit  Costs:  Per  cu.  yd. 

Wages    $0,425 

Material    0.001 

Plant    0.006 

General    O.OIS 

Total    $0,450 

General  Fill: 

Quantity,  cu.   yds 17,940 

Engineer's  estimate,  per  cu.  yd $0.10 

Bid  price,    per   cu.    yd 0.12 

Unit  Costs:  Per  cu.  yd. 

Wages   $0,018 

Plant   0.001 

General    0.015 

Total    $0,034 

The  puddle   over  the   reservoir   roof   varied 

from  4  to  7  ins.   in  thickness   and  was   made 

of    1    part    clay    and    2    -oarts    saiidy    gravel, 

thoroughly    rolled    and    tamped. 

Puddle: 

Quantity,    cu.    yds 4,560 

Engineer's  estimate,  per  cu.  yd $2.00 

Bid   price,    per  cu.    yd 1.75 
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Unit   Costs:  Per  cu.  yd. 

Wases $1,083 

.Material    O.lSj 

l-hiiil    O.ISS 

Gotiei*al    0.145 

Total    $1,546 

Concrete. — At  the  beginning  of  the  work 
the  concrete  materials  were  nii.xed  in  a  cubi- 
cal mi.xer  on  the  main  dock  and  conve'ed  in 
steel,  side  dumping  cars,  hauled  by  dinke- 
locomotives  along  tracks  ju.-;t  outside  the 
south  line  of  the  filtered  water  reservoir. 
These  cars  were  emptied  by  means  of  chutes 
into  smaller  cars  which  were  pushed  by  hand 
alone  temporary  narrow  gauge  tracks  to 
where  work  was  in  progress.  After  the  first 
season.  IW.j,  this  method  was  abandoned.  A 
Haines  mixer  was  erected  just  west  of  the 
main    dock    from    which    the    mixed    concrete 


Concrete   in  Walls: 

Uuantlty.    eu.    yds 9.260 

Engineer's  csllmate,  per  cu.  yd $7.00 

Bid  price,  p'  .■  cu.  yd 5.40 

Unit    Costs:  Per  cu.  yd. 

Wages    $1,666 

Material  ...   ■2.2«» 

Plant    ...  0.,".42 

(Jeneral    . .  ff.93S 


Total    

Coi:crete  In  Piers; 

Quantity,  eu.  .vds 

Engineer's  cstiniale,  per  eu 

Bid'  price,   per  eu.   yd 

Unit  Costs: 

Wages    

Material    ; 

Plant    

General    


. .  .$3,355 

.480 

-s.OO 

.  .      «.40 

i  r  eu.  yd. 
...$3.-12 

2.02;i 

, ...   0.646 
1.029 


Concrete — (Reinforced) : 

Quantity,  cu.  yds 2.090 

Engineer's  estimate,  per  cu.  yd $9.50 

Bid  prlre.  p.  •    .1    7.00 

Unit    Costs:  Per  cu.  yd. 

Wages    $3.51 

Material    .  2.839 

I-lant    0.753 

General    ...  1.298 


Total    

Concrete  In  Trencli. 

Quantity,  cu.  yds 

Engineer's  estimate,  por  cu,  yd 

Bid   price,   per  en 
Unit   Costs: 


.$8.20 


•,1 


185 

$6.00 

7.00 

Per  cu.  yd. 

Wages $4,591 

Material    2.617 

Plant 0.716 

General    0.088 


Tot.'i 


.$7,124 


Total 


.JS.612 
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Fig.  6— Details  of  Head  Towers  and  Tail  Towers  for    the  Cableways. 


was  conveyed  in  buckets  on  liat  cars  to  withm 
reach  of  a  cableway  system  si-anning  a  por- 
tion of  the  reservoir.  The  concrete  in  the 
revetment  was  transported  along  tracks  laid 
parallel  and  close  to  the  line  of  the  work,  ir 
wooden  side  dumping  contractor's  cars  and 
delivered  bv  means  of  chutes  where  desired. 

The  costs  of  the  concrete  work  on  Contract 
II  are  -iven  below,  distributed  to  the  various 
items  of  the  work  designated: 
Concrete  in  Floors:  io  qnn 

Quantity,  cu.   yds • ir-ln 

Engineer's  estimate,  per  cu.  yd $!;.oi) 

Bid   price,   per   cu.    yd ■'■^" 

Unit  Costs:  ^"  "ii^:^ 

Wages  • :::.:::::::  1:849 

Material ,,  53g 

Plant 1040 

General    

Total    '^■"5' 


Coiierete  in  Vaiiiling; 

Quantity,    cu.    yds 6,180 

Engineer's  estimate,  per  cu.  yd $6.50 

Bid   price,    per  cu.    yd 4.70 

Unit  Costs:  Per  cu.  yd. 

Wages    $0,892 

Material    l-Sfl 

Plant     0-«S 

General 0^o43 

Total    .»3.804 

Concrete  in  Gate  Chamber 
Quantity,  cu.   yds 


Engineer's  estimate,  per 
Bid  price,  per  eu.  yd ...  . 
Unit   Costs: 

Wages    

Material    

Plant    

General 


cu.  yd. 


Per 


Total 


.  1.580 
.  $7.00 
.  7.00 
cu.  yd. 
.$2,361 
.  2.149 
.  0.55 
.  3.272 

.$8,332 


Concrete  in  Revetment: 

Quantity,    eu.    yds 3.67« 

Engineer's  estimate,  per  cu.  yd $.j.5< 

Bid  price,  per  cu.  yd 7.00 

Unit   Costs:  Per  cu.  yd. 

Wages    $2,022 

Material    1.767 

Plant 0.671 

General   1-042 


Total 


.$5.50t 


Steel   ReinioKMnient: 

Quantitv.    lbs ..157,800 

Engineers   estimate,    per  lb $0.0o 

Bid  price,  per  lb 0,022a 

Unit  Costs:  Per  cu.  yd. 

Wages    JO-008 

Material    - 0.017 

Plant     O.OOOS 

General    --  0002 

Total    $0,027! 
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Miscellaneous  Steel  Reinforcement: 

Quantity,  lbs J^Ai,"" 

Engineer's    estimate,    per   lb *"'^,, 

Bid  price,  per  lb ■■  •  ■  •   0.02'-r> 

Unit   Costs:  Per  cu.  yd. 

Wages    ?0-0?6 

Material    O.OU 

Plant        O.POO.; 

General    ::: ■  ■   0-0°2 

Total    »0-0252 

Arch   Centering; 

Quantity,    sq.    ft. 243,390 

Engineer's  estimate,  per  sq.  ft nnQr: 

Bid  price,   per  sq.   ft o.ust> 

Unit  Costs:  ^*''" '^tn  Xw 

Wages    *0.059 

Material    0-0-4 

Plant    ^-y"-. 

General    ■   "■Ol'' 

Total    50-099 

Gravel  Fill:  „  .,„ 

Quantity,    cu.    yds • ;;''^n 

Engineer's  estimate,  per  cu.  yd »»-o 

Bid   price,   per   cu.   yd "■■''> 

Unit  Costs:  ^'''' "^in  ?^- 

Wages    'O-^g 

Material    J^-SV 

Plant    ^■'^L 

General   ■  "•"■'' 

Total    ^O-S!*" 

Gravel  on  Revetment:  „ 

Quantity,  cu.  yds • i'.^™ 

Engineer's  estimate,  per  cu.  yd »"-^3 

Bid   price,   per   cu.    yd "•"" 

Unit  Costs:  ^'''"'"nUi 

Wages   ^l-i?° 

Material   ^-^V 

Plant    X-Xi 

General    ■  "'"^ 

Total    W'^^8 

y,  ich  of  the  timber  work  given  below  was 

rcouircd  below  water  level  wliich  explains  the 

rather   high   cost. 

Timber  Piles:  ,  ,,„ 

Quantity.  Un.   ft ,•.■••■,: i'nln 

Engineer's  estimate,   per  lin.  ft $u.bu 

Bid  price,   per  lin.  ft "•''" 

Unit  Costs:  Per  Li"-  Ft; 

Wages   »0-°°-5 

Material    ^-Jljg 

G^ar.v.v.v.v.v.-:;;;::::::::::;:::::::^^ 

Total    ?0-323 

Timber  Footings: 

Quantity     twnn 

Engineer's  estimate    tnnn 

Bid  price    *"■"" 

Unit  Costs: 

Wages    5' 2.6o9 

Material     '^i'^ni 

Plant     6.409 

General    ■■     ^•'"'■' 

Total *lll-692 

CONTR.^CT  XI. 

Excavation.— As  previously  stated  this  con- 
tract was  awarded  late  in  the  fall  of  1908. 
The  contract-^T  first  removed  the  top  soil  by 
plow  and  scoop  teams  and  stored  this  ma- 
terial beyond  the  north  line  of  the  filters  ana 
against  the  south  embankment  of  Basin  No. 
3  so  as  to  provide  sufficient  width  for  the 
tracks  of  one  cable  tower.  This  material  was 
also  conveniently  placed  for  later  removal 
and  spreading  over  the  completed  embank- 
ments and  filling. 

.A  steam  shovel  was  then  put  into  operation, 
first  making  a  cut  entirely  across_  the  work 
from  west  to  east  and  on  the  line  of  the 
gallery,  the  excavated  materials  being  loaded 
into  trains  of  contractors  side  dump  cars  and 
hauled  by  dinkey  locomotives  to  land  reserved 
for  the  disposal  of  surplus  material.  The 
material  was  a  sandy  gravel  and  the  average 
depth  of  excavation  was  about  12  ft.  Excava- 
tion continued  in  the  same  manner  during  the 
winter  so  that  when  work  open.ed  in  the 
spring  of  1909,  over  60  per  cent  of  all  the  ex- 
cavation work  was  completed,  including  the 
gallery  and  the  five  filters  to  the  north.  _  As 
this  material  was  in  excess  of  that  required 
for  embankment  and  filling  for  the  filters  it 
required  no  rehandling  at  a  later  date. 

The  sulisequent  rapid  progress  on  the  con- 
crete work  made  it  possible  to  move  a  large 
proportion  of  the  remaining  excavation  direct- 
ly into  embankment  and  filling  over  vaulting, 
thus  making  the  amount  of  material  rehan- 
dled  a  minimum.  As  the  price  bid  for  exca- 
vation and  placing  the  materials  in  embank- 
ment or  filling  was  75  cents  compared  with 
40  cts.  per  cu.  yd.  on  Contract  1,  these  items 
of   work    were,  due   to    good   management   of 


the  work  as  a  whole,  very  profitable  to  the 
contractor. 

A  Haines  mixer,  simihir  in  :irrangement 
to  those  used  on  Contracts  No.  1  and  '2,  was 
erected  on  the  river  bank  near  Ross  Pumping 
Station.  Cement  was  unloaded  from  cars  on 
a  railroad  siding  near  by,  conveyed  by  means 
of  flat  cars  to  the  mixer  and  raised  by  an 
elevator  to  the  mixing  platform.  Sand  and 
gravel  were  unloaded  from  barges  and  placed 
in  small  storage  bins  above  the  mixer  by  a 
derrick  and  clam  shell  bucket.  The  mixed 
concrete  was  conveyed  in  SV2  cu.  yd.  special 
steel  buckets,  upon  flat  cars  hauled  by  dinkey 
locomotives  on  a  track  laid  through  the  sub- 
way to  within  reach  of  a  cableway  system 
spanning  the  filters   from  north  to  south. 

For  certain  portions  of  the  v»ork  which 
were  out  of  reach  of  the  cableway  system,  a 
stiff-leg  derrick  was  employed  to  lift  the 
buckets  of  concrete  where  desired. 

The  pro.gress  on  concrete  work  was  un- 
hampered by  excavation  work,  which  liacl 
been  60  per  cent  completed  before  concrete 
concrete  work  by  July  1,  1909,  and  the  entire 
tractor  was  therefore  able,  by  a  well  ar- 
ranged and  effective  plant  and  by  systematic 
methods,  to  complete  over  50  per  cent  of  the 
concrete  work  by  July  1,  1909  and  the  entire 
concrete  work  for  the  ten  one-acre  filters 
and  trallery  by  November  1st  of  the  same 
year.  One  particular  feature  of  this  work 
was  the  handling  of  concrete  in  3%  cu.  yd. 
buckets  so  designed  as  to  enable  the  concrete 
to  be  discharged,  either  all  at  once,  or  as 
desired,  bv  means  of  a  small  circular  gate  in 
the  bottom  of  the  bucket.  This  allowed  a 
bucket  of  concrete  while  suspended  from  the 
cableway,  to  be  swung  over  and  along  the  line 
of  a  wall  thus  depositing  concrete  in  thin  lay- 
ers within  the  wall  forms  for  a  distance  of 
15  or  20  ft.  and  not  only  producing  better 
construction  results  but  decreasing  the  labor 
required  to  work  up  the  concrete  on  account 
of  its  being  spread  with  uniform  consistency 
throughout  the  entire  mass.  Furthermore  the 
depositing  of  a  batch  of  concrete  of  such 
large  size,  made  ample  work  for  the  concrete 
gang  before  the  arrival  of  the  next  batch  and 
tentled  to  better  progress  at  a  less  unit  cost 
for  labor.  The  order  with  wliich  the  gallery 
work  was  carried  on  differed  from  that  on 
Contract  No.  1  and  was  productive  of  better 
progress. 

On  Contract  No.  11,  after  the  concrete  floor 
was  completed,  the  installation  of  the  piping 
systems  was  started  and  entirely  completed 
before  the  filter  concrete  work  had  reached 
such  a  point  as  to  interfere  with  the  easy 
handling  of  the  pipes.  After  the  completion 
of  the  pipe  work,  the  concrete  gallery  plat- 
form was  placed  and  this  was  used  as  a 
foundation  for  supporting  and  bracing  the 
forms   for  gallery  walls  and   roof. 

The  amount  of  material  handled  on  Con- 
tract 11  is  listed  as  follows: 

Cu.  yd. 

Excavation    183,470 

Embankment    186,346 

Concrete    31,582 

Filter  gravel   16,000 

Filter  sand    30,000 

Total  yardage    447. 39S 

Only  one  cableway  was  employed  as  com- 
pared with  three  cableways  on  the  other  two 
contracts.  At  the  time  of  writing  this  paper 
the  work  on  Contract  11  had  progressed  but 
five  months  and  no  complete  costs  are  there- 
fore  available   at  this  time. 

Fitter  Material. — A  sand  digger,  equipned 
with  both  a  gravel  and  a  sand  washing  plant, 
was  able  to  prepare  the  filter  sand  and  two 
sizes  of  the  filter  eravel  directly  on  the  boat. 
The  other  two  sizes  of  filter  .gravel  were 
sized  and  washed  but  not  separated  until 
brought  to  the  receiving  bins  which  were  a 
part  of  the  remodeled  concrete  mixer  for  this 
contract.  Here  the  two  mixed  sizes  were 
separated  by  passage  through  a  revolviu" 
screen  and  dropped  into  distributing  bins  be- 
low. From  these  latter  bins  the  several 
classes  of  filter  material  were  hauled  in 
trains  of  two  cars,  each  of  2  cu.  yd.  capacil\ . 
by  means  of  an  electric  locomotive  on  a 
double  trolley  system,  up  through  the  subway 


and  over  the  tops  of  the  filters  and  dropped 
tlirough  openings  in  the  filter  roofs  into  cars 
running  upon  the  permanent  filter  track  sys- 
tem and  thus  distributed  within  the  filters. 

PREPARATION    OF    FILTER    MATERIAL. 

Gravel^Contract  No.  1. — The  filter  gravel 
was  specified  to  be  furnished  in  four  sizes 
:md  placed  on  the  concrete  floor  of  the  filters 
in  the  order  and  to  the  depths  stated  below: 

No.  1  Gravel — 3  in.  to  1%  in. — 5  ins.  deep. 
No.  2  Gravel — 1%  in.  to  %  in. — 3i«  ins.  deep. 
No.  3  Gravel — %  in.  to  %  in. — 2  ins.  deep. 
No.  4  Gravel — i^   in.    to   coarse   sand — 1%    ins. 
deep. 

The  filter  sand  is  placed  over  the  No.  4 
gravel  to  an  average  depth  of  3  ft. 

Both  the  sand  and  gravel  used  for  filter 
material  was  obtained  from  the  bed  of  the 
Allegheny  River,  adjacent  to  the  work,  by  the 
ordinary  sand  diggers  which  separated  the 
gravel  from  the  sand  and  deposited  it  in 
barges  which  were  towed  to  the  main  dock 
and  unloaded  by  means  of  derrick  and  clam 
shell  bucket.  The  mixed  gravel  was  then  car- 
ried by  the  tramway  and  emptied  into  the 
upper  end  of  the  gravel  screens,  previously 
mentioned. 

As  the  gravel  was  pushed  along  within  this 
revolving  tube  by  means  of  paddles  it  was 
washed  by  jets  of  water  from  a  pressure  pipe 
parallel  with  the  axis  of  the  screens,  and 
passed  through  the  various  sized  screens  to 
the  receiving  bins  below. 

The  screens  were  so  arranged  as  to  remove, 
first,  the  No.  4  or  fine  gravel,  second,  the 
No.  3  gravel,  third,  the  No.  2  gravel  and 
finally  the  No.  1  or  coarse  gravel  was  dis- 
charged out  of  the  end  of  the  tube. 

This  gravel  screening  plant  was  unsatisfac- 
tory from  the  start.  The  heavy  or  large  sizes 
of  gravel  dragged  the  finer  gravel  along  with 
it  and  thus  the  separation  into  the  required 
sizes  was  incomplete.  Furthermore  when  the 
screens  were  revolved  at  a  more  rapid  rate 
to  increase  the  output,  the  separation  of  sizes 
was  less  perfect.  Much  if  not  all  of  this 
trouble  could  have  been  prevented  if  the 
gravel  plant  had  been  arranged  as  a  series 
of  concentric  screens  with  the  coarser  in  the 
center  so  that  the  coarse  gravel  would  be  re- 
moved first  and  the  fine  gravel  last. 

Notwithstanding  the  defects  in  this  plant, 
the  contractor  later,  when  he  realized  that 
greater  capacity  was  necessary,  exactly  dupli- 
cated the  former  plant.  The  imperfect  work 
of  these  screens  made  it  necessary  to  provide 
fixed  inclined  screens  with  washing  facilities, 
at  increased  cost,  on  the  outlets  from  the  dis- 
tributing bins  and  the  amount  of  improper 
material  thus  removed,  proved  the  ineffec- 
tiveness of  the  gravel  screening  plant.  The 
transportation  of  the  gravel  from  the  dis- 
tributing bins  to  the  filters  in  hopper  cars 
drawn  by  mules  was  reliable  even  if  slow,  but 
it  possibly  could  have  been  done  more  ex- 
pediently and  at  a  less  cost  by  means  of  trains 
of  cars  operated  under  electric  or  steam 
power. 

Sand. — The  specifications  for  filter  sand  re- 
quired it  to  be  clean  with  an  effective  size  of 
from  0.28  to  0.36  mm.  and  contain  no  particles 
having  a  diameter  of  greater  than  0.5  mm. 

The  plant  for  the  preparation  of  filter  sand 
furnished  satisfactory  material  from  the  start. 
This  was  undoubtedly  due  to  the  foresight  of 
the  contractor  in  first  building  an  experimen- 
tal washer  and  this  learning  the  methods  for 
efficient  and  economical  handling  of  this 
problem. 

The  sand  when  lifted  from  the  river  barges 
was  dropped  into  an  elevated  receiving  bin 
on  the  dock  from  which  it  passed  through 
a  revolving  cylindrical  screen  which  re- 
moved all  gravel  and  allowed  the  sand  to 
drop  into  the  sand  washing  tank.  This  tank 
was  about  8  ft.  square  and  8  ft.  deep 
with  a  false  bottom  consisting  of  a  per- 
forated plate  supported  about  12  ins.  abov; 
the  bottom  of  the  tank.  Water  pumped  into 
this  lower  compartment  by  means  of  a  cen- 
trifugal pump  passed  up  through  the  per- 
forated plate  and  the  sand  above,  and  over- 
flowed a  waste  weir  at  the  top.  The  upward 
pressure   and   velocity   of   the   water   not   only 
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uaslicd  out  all  dirt  and  tine  material  but  gravel  in  the  dredge.  The  screen  is  revolved 
also  kept  the  sand  in  suspension  and  uniform-  at  14  revolutions  per  minute.  Its  first  section 
ly  varying  from  coarse  sand  at  the  bottom  is  -IVi  ft.  long,  and  has  3/lG  in.  mesh,  which 
to  line  sand  at  the  top.  Bv  the  opening  of  removes  No.  1  gravel  and  sand.  Outside  of 
nates  or  norts  in  the  side  of  the  tank,  sand  this  screen  is  a  screen  with  V6  in.  mesh  which 
of  the  required  size  and  cleanliness  was  separates  the  No.  -1  gravel  from  the  sand.  The 
drawn  off  into  a  bin  from  which  it  was  re-  sand  is  carried  by  a  belt  conveyor  to  the, rear 
moved  and  placed  in  elevated  bins  by  means  of  the  boat  where  it  is  dropped  into  wheel 
of  an  inclined  conveyor.  From  these  bins  the  barrows  and  there  loaded  into  a  barge.  The 
sand  was  transported  by  the  tramway  to  a  sized  and  washed  sand  from  the  sand  wash- 
bin  near  the  "ravel  screens  and  later  con-  ing  tank  is  lifted  by  buckets,  and,  by  means  of 
vcyed  to  the  fiUers  as  described.  a  chute,  loaded  into  a  barge  on  the  left  side 

The   means    for   regulating  the  washing  of  of  the  boat. 

tlie    sand    in    the    washing    tank    to    suit    the  The   second   section   of   the   main   screen   is 

liitTerent  grades  of  material  supplied  were  in-  4%    ft.    long    and    consists    of    punched    plate 

adequate  and   frequently  over  30  per  cent  of  with   IV2   in.  square  holes.     This  removes  the 

the  sand  was  wasted  over  the  overflow  weir,  nii.xed    No.   2   and   3   gravel   which    is    loaded 

L'O  per  cent  of  which  was  within  the  require-  directly  into  a  barge  on  the  right  side  of  the 

mcnts  of  the  specifications,  boat. 

Tlie  hooper  ears  for  the  transporting  of  the  The   third   and     last     section   of    the   mam 

sand  to   the  filters  were  not    sufTicientlv   tight  screen   is   3    ft.    long,   of   punched   plate    with 

to  prevent   a   leakage  of   material  as  the  cars  3  in.   square  holes.     This   removes  the   No.    1 

were    hauled    along    the    tracks,    and    conse-  gravel  which  is  loaded  into  a  barge  by  means 

quentl'y  the   contractor   suffered   a  preventable  of    a    belt    conveyor.      All    material    not    pre- 

delay    and    expense    in    removing    this    waste  viously    removed   passes    out    the   end    of    the 

^jnj  screening  tube  and  is  wasted. 

One  if  not  the  greatest,  defect  in  the  The  capacity  of  the  dredge  as  equipped  is 
methods  for  handling  both  filter  sand  and  1  barges  of  sand  and  7  barges  of  gravel  or  a 
"ravel  was  the  location  of  all  the  screening  total  of  1,000  cu.  yds.  in  24  hours,  which, 
nnd  washing  plants  on  shore  and  in  the  midst  however,  varies  with  the  material  met  with. 
of  the  work.  This  resulted  in  the  digging,  The  loaded  barges  were  tlien  towed  to  the 
transporting  and  rehandling  of  much  im-  dock  near  Ross  Pumping  Station  and  unload- 
proper  material  at  great  expense  to  the  con-  ed  into  the  receiving  bins  as  already  de- 
tractor which  could  have  been  almost  en-  scribed.  ,  ,  „r  n  j  »t  o 
tircly  avoided  if  the  sand  diggers  on  the  Here  the  No.  1  and  the  No.  2  and  No.  6 
river  had  been  fitted  up  to  do  the  screening  gravel  is  run  through  a  3%  ft.  screen,  9  ft. 
and  washing  '°"S  with   IV2   in.  nicsh   which   is  revolved  at 

The  co'^ts  of  the  filter  material  on  Contract  18  rpm.,  and  in  this  way  dirt  and  fine  ma- 
No  1  was  as  follows:  terial  is  removed.  The  No.  2  and  No.  3 
Filter  Gravel-  gravel  is  separated  by  passage  through  a  sim- 

Quantity,   cu.   yds 52.300  ijar  screen  with  Vz  in.  mesh  being  washed  by 

EngineeVs  estirnate,  Der  cu.  yd $1.15  means  of  a   1   in.   perforated  pipe  within   the 

Bid  price,  per  cu.  yd ■  screen.     After  these  processes  are  completed, 

^Wages^*''' .^.'^.?$6.755  the   gravel    drops    into    the    distributing     bins 

M&terieil  ".'.'.'.'.'.'.'.'.'.'.'.'.'.'■'■'■'■'■■  ■■ 0.20  below. 

Plant    owt  ^^^   screening   of    material    to    obtain    any 

General    '  particular  size  of  gravel  is  dependent  on  :  The 

Total    $1,225  character    of    the    raw    material;    the    dimen- 

Filter  Sand-  sions  of  the  screen  openin-'"    and  particularly 

Quantitj'.  "cu.   yds 215,900  whether    wire    mesh    or    punched    plate     with 

Kngineer's   estimate,   per  cu.   yd $1.00  ^t„,are  or  round  holes   are  used,  the  speed  of 

Bid  price,  per  cu.  yd ^.  •  •      »-^  revolution   of  the   screen   tube,   the   length   of 

^Wa^s^*^'    .'^.'".^$6.28ii  tlie  several  screens,  and  the  ainount  and  pres- 

Material  ".'.'.'..'...  ...!ii.  ^  •■■■'•••• 0.28  sure  of  water  used  for  washing. 

PJfnA.  ; ::"::::  0:072  As  the   No.    1,  2  and   3  gravel   is   removed 

■  from    the    distributing   bins    into    the   cars   by 

Total    $0,796  nieans  of  chutes,  it  passes  over  fixed  inclined 

Two  other  items  of  cost  given  for  Contract  screens   and   there    receives    its   f^nal   washing 

No.  1  are  as   follows:  l^fore  being  paced   in  the   filters.     The   No 

4  gravel  and  the  filter   sand  are  not  washed 

^QuIStiu^^CTrvS^''^'  '^'"'"^' l-'i.lSO  or  screened  after  leaving  the  boat. 

Engineer's  estimate.' pe'r'cu.' yd $1.00  The  average  distance   from  the  dock  to  the 

Bid  price,  per  cu.  yd O-'i'O  filters  is  about  equal  to  that  from  the  gravel 

Unit   Costs:                                               ^'^'' '^tn  9^s  screens  to  the   filters  on  Contract   No.   1,  but 

^„ages    ^»-f^»  t,,p  jpegjj  of  travel  is  greatly  in  excess  of  that 

Plant   ....'.'.■.'.'.'.'.'.'.'.'.'.':::::••' 0-0}^  upon   Contract    No.    1   on   account     of     using 

General   ■  O-O^'*  electric  haulage.     There  is  little  or  no  waste 

„  ,  ,                                                          $0  52$  along  the  tracks  as  was  the  case  on  Contract 

„,„„^  p '  i"„; No.    1    and    the    filter    material    is    uniformly 

Quantity,  Iq.  yds 1S.550  superior   in   cleanliness   and   correct   sizing   to 

Engineer's  estimate,  per  sq.  yd $3.25  ^^^^^    furnished    under    Contract    No.    1.      This 

Bid  price,  per  sq.  yd •  •  •  ■  •     --»  j^  undoubtedly  due  to  the  more  eflicient  plant 

Unit  Costs:                                                        $6,463  and   a   less   number  of   handlings.     It   is   also 

Material  ".'.'.'.'.'.'.'.'.'.'.'.'.'■.•■:■••■••••■ 0.73  worthy   of    mention    that   the   plant    from   the 

Plant    ...'.'.' 0.273  first    day    of    operation    was    able    to    furnish 

General    -jLf^  satisfactory   material    of   all  classes. 

Total                   $1,703  At   the   time   of   w-riting   we   have   but    five 

.      ,       ,.         (  ti.or  rriatprial  for  this  months'    Tccord    for    comparison    of   progress 

In  the  preparation  of  filter  material  for  this  ^_^    Contract    No.    1.     During   this 

contract,   the  contrac  or  benefited  by  his  pre  ^   ^^^   23  g-^ 

viotis  experience    and  «■"?'■  '/^dh'^lanf"^^^  Peno       1                ^__.  ^^^^^  ^^ggg^^o  cu.  yds.  of 

methods  of  work  described  above  on  Contract  -              ;  ,  ,        ^           ,       j      j^j^  „„   j^e 

No.  1     Practically  f '^^^^^^^ff/^f  ^rthe'  bisTs   of  1"  actt'al   working  days   per   month 

ing  of  the  sand  and  gravel  ^as  done  on  the  average  daily  output  of  305  cu.  yds. 

boat  where  an  abundant  supply  of  water  was  g.vcs  ^^n  a^^^   ^..^tric  locomotive  for  haulage 

^The    material    brought    up   by    the    buckets  against   a    daily   average   of   510   cu.   yds.   pn 

capacity,   per   24    hours)    is    played   upon   the  needed  on  Contract  No.  11. 

material,  washing  it  into  a  cylindrical  screen,  COST   keeping. 

cjtind^ic'j;   s^en  ^t7t^%^t^  p'  e  The  method  Of  obtaining  the  costs  in  con 

supplied  with  water  at  35  lb.  pressure  which  nection    with    this   work   was   with    a   central 

ftunishes  the  second  and  final  washing  of  the  force  account  organization.    A  man  in  charge, 


with  clerks  in  the  office,  and  field  clerks  ob- 
tained all  the  data  and  distributed  it  for  ob- 
taining the  unit  costs. 

This  central  organization  secured  the  data 
by  going  .dioul  ;it  least  twice  a  day  and 
sometimes  oflencr.  The  inspectors  themselves 
on  the  work  had  diaries  in  which  they  kept 
time  account,  material  account,  also  the  ordi- 
nary account  of  happenings  like  accidents  and 
things  of  general  interest.  The  man  that  went 
about  had  a  card  upon  which  he  took  down 
that  information.  He  then  posted  the  card  on 
a  larger  card,  and  these  larger  cards  were 
posted  once  a  week,  and  once  a  month  were 
posted  on  large  sheets,  on  which  the  (|uanti- 
ties  were  ;ilso  posted.  The  clerk  in  going 
about  secured  the  number  of  laborers  and 
rates  of  pay,  material,  etc.  The  material  was 
of  course  difficult  to  apportion,  but  so  far  as 
possible  it  was  apportioned  to  those  works 
upon  which  it  was  used.  .'\t  the  same  lime 
these  clerks  secured  the  freight  bills  and  the 
list  of  materials  that  came  in,  the  account  of 
the  plant  charges,  such  as  cableways,  derricks, 
cement-houses,  shops,  etc.  They  obtained  the 
general  charges  of  repair  accounts  in  the  shop, 
the  staff  charges  of  the  whole  administrative 
force,  and  office  expenses,  estimated  in  some 
cases  as  could  best  be  determined.  These 
large  general  accounts  were  not  distributed 
until  the  end  of  the  work,  when  a  full  and 
complete  cost  was  obtained,  which  included 
the  distribution  of  these  general  charges. 

The  total  plant  charge  on  the  nine  contracts 
was  $343,000,  or  6.5  per  cent  of  the  cost  of 
the  work.  The  staff  and  administration 
charge  was  oyer  $700,000.  The  total  of  gen- 
eral charges  to  be  distributed  to  this  work, 
costing  over  $5,000,0U0,  was  about  $1,000,000. 
or  20  per  cent  of  the  whole  cost. 


"Grouting"  Method  of  Sinking  Shaft.— 
A  method  of  sinking  a  shaft  at  the  Victoria 
mine  at  Liinen,  says  the  Miuiiiy  World,  was 
used  in  a  case  where  the  shaft  had  reached 
water  bearing  ground  at  the  depth  of  1,128  ft.  - 
The  object  of  the  method  was  to  solidify  or 
fill  all  cracks  and  pockets  in  the  rock  with 
cement  grout  around  the  area  through  which 
the  shaft  was  to  be  sunk.  Twenty-five  bore 
holes  were  made  to  a  depth  of  about  25  ft. 
They  were  slanted  outward  so  that  the  ends 
of  the  holes  came  about  8  ft.  outside  of  the 
circumference  of  the  shaft.  In  this  way  :4ny 
water  in  the  vicinity  of  the  shaft  was  en- 
countered. When  water  was  reached  the  hole 
was  sealed.  .\  larger  hole,  about  3  ins.  in 
diameter,  w:as  then  put  down  next  to  the 
former  one.  A  standpipe  was  cemented  into 
this  and  provided  with  a  stop  cock.  Boring 
was  continued  through  this  pipe  to  the  desired 
depth  and  then  grout  was  poured  in  from  a 
plant  on  the  surface  of  the  ground.  After 
all  crevices  had  been  filled  the  cement  was 
given  time  to  set  and  the  sinking  of  the  shaft 
for  14  ft.  in  depth  was  prosecuteil.  This 
process  was  ricpeated  for  each  14  ft.  in  depth, 
and  no  trace  of  water  was  found.  The  crev- 
ices filled  with  cement  required  from  112  bags 
to  2,185  bags  of  cement.  Lining  the  shaft 
with  concrete  followed.  The  sinking  and 
timbering  of  this  section  of  the  shaft  cost 
about  $8fi,000.  The  number  of  lineal  feet  of 
shaft  considered  is  315.  This  took  104  work- 
ing days  at  a  cost  of  $273  per  lineal  ft. 


Inventors'  GtiUd.— This  society  has  re- 
centlv  been  incorporated  in  New  York  City 
"to  further  the  interests  and  secure  full  ac- 
knowledgment and  protection  for  the  rights 
of  inventors  and  to  foster  social  relations 
among  those  who  have  made  notable  advance 
in  the  application  of  the  useful  arts  and 
sciences."  It  is  also  the  aim  of  the  society 
to  secure  better  conditions  than  those  to 
which  inventors  are  now  subjected,  such  as 
delavs  and  ineflfectiveness  in  the  Patent  OflRce, 
expense  due  to  litigation,  the  possibilities  un- 
der which  a  rich  corporation  may  render 
conditions  prohibitive  to  the  poor  inventor, 
and  manv  other  conditions  militating  against 
the  .American  inventor  which  need  to  be 
remedied. 
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The  Problem  of  a  Flying-Machine.* 

In  ■The  Popular  Science  Moiitlily"  tor  No- 
vember, 1885  (vol  XXVIII,  p.  1),  Mr.  Mather 
closes  an  excellent  article  on  flying  machmes 
with  the  following  weighty  remark :  "These 
are  the  most  important  inventions  of  this 
class,  i.  e.,  self-raising,  self-propelling  ma- 
chines. It  must  be  confessed  that  the  results 
are  far  from  encouraging.  But.  there  are  the 
birds;  and  they  completely  refute  the  argu- 
inciit  of  those  ivho  say  that  it  is  impossible  to 
make  a  Ayincj  machine." 

Now,  f  wish  to  take  issue  with  Mr.  Mather 
in  this  conclusion.  I  am  one  of  those  who 
think  that  a  flying-machine,  in  the  sense  in- 
dicated above,  i.  e..  self-raising,  self-propelling, 
is  impossible,  in  spite  of  the  testimony  of  the 
birds.  Of  course,  it  is  understood  thai  I  am 
sneaking  of  true  flight,  like  that  of  a  bird  or 
an  insect,  and  not  of  ballooning  nor  any  com- 
bination of  ballooning  with  flying.  This  is 
sufficientlv  implied  in  the  words  "self-raising 
and  self-propelling."  I  wish  now  to  give,  very 
briefly,  a  reason  for  my  faith.  I  can  best  do 
so  w'ith  brevity  and  clearness  by  a  series  of 
propositions  which  I  hope  will  lead  us,  step 
by  step,  to  absolute  demonstration.  I  believe 
this  is  important,  in  order  to  check  baseless  ex-, 
pectations  and  limit  effort  to  the  right  direc- 
tion. 

1.  Tzvo  Kinds  of  Impossibilities.— On  the 
very  threshhold  of  my  subject  I  ain  met  by 
the  objection  that  "manv  things  far  more  w;on- 
derftd.  and,  before  their  realization,  seeming- 
ly far  more  impossible,  than  flying-machnies, 
liave,  nevertheless,  actually  come  to  pass.  Then 
u-hv  not  this  also?  He  is  a  bold  man  that 
ilec'lares  anvthing  impossible  in  this  age  of 
rapid  progress  and  startling  inventions."  I 
answer :  True  enough,  many  wonderful  and 
apparentlv  impossible  things  have  indeed  come 
to  pass;  and  that,  too,  in  spite  of  the  adverse 
predictions  of  some  rash  scientists.  But  there 
are  two  kinds  of  imoossibles— the  seeming  and 
the  real.  The  sceminci  impossibles  we  believe 
to  be  impossible,  only  because  we  do  not  yet 
understand  the  principles  involved  in  the 
problem,  and  therefore  can  not  conceive  the 
conditions  necessary  for  their  successful  ap- 
plication. Such  are  all  the  cases  which  most 
readily  occur  to  the  mind  as  triumphs  _  of 
science — such.'  for  example,  as  the  locomotive, 
the  telegraph,  the  telephone,  etc.  The  real  im- 
possibles, on  the  contrary,  we  knozu  to  be 
such,  because  we  see  clearly  through  all  the 
principles  involved  in  the  problem  and  the 
limits  of  their  possible  application.  Of  this 
kind  are  the  problem  of  a  perpetual-motion 
machine,  and  of  a  self-supporting  arch  of  in- 
definite length.  Now  observe — that,  of  these 
two  kinds  of  impossibles,  to  the  unreflecting 
the  seeming  are  far  the  more  impossible  and 
wonderful.  In  fact,  to  most  people  the  real 
impossibilities  do  not  seem  impossible,  or  won- 
derful, or  even  dift'icult  at  all.  Hence,  in  everv 
age  and  country  we  find  men  who  waste  their 
lives  in  vain  attempts  to  make  perpetual-rno- 
tion  machines.  So,  also,  in  regard  to  the  in- 
definite arch.  Most  people  do. not  see  at  once 
whv  an  arch  of  any  length  should  not  support 
itse'lf  if  only  it  be  big  and  strong. in  propor- 
tion to  its  length. 

Let  me  stop  a  moment  to  illustrate  this  by 
an  anecdote.  I  remember  many  years  ago 
meeting  a  traveling  agent  of  a  Remington 
hridpe  (a  wooden  suspension  bridge),  who 
had  with  him  for  exhibition  a  small  model 
which,  wdien  set  up.  was  about  20  ft.  long,  and 
had  stringers  about  as  big  as  mv  finger.  This 
little  model  not  only  sustained  itself,  but,  in 
iiddition,  the  weight  of  a  stout  looker-on — "a 
fat  and  greasy  citizen" — twenty  times  as  heavy 
as  the  bridge'  itself.  "Now,"  said  the  plausi- 
ble agent,  "if  you  increase  the  size  and 
strength  of  the  stringers  in  proportion  as  you 
increase  the  length  of  your  bridge,  it  is  evident 

"^n  article  by  .Joseph  Le  Conte,  Professor  of 
eeoln"V  and  natural  history  in  the  Univfcr.sity  of 
California,  in  the  "Popular  Science  Monthly," 
.•vlovember.  1888. 


that,  a  bridge  of  this  pattern,  of  any  length. 
will  not  onlv  sustain  itself,  but  20  times  its 
own  weight  'in  the  form  of  loaded  wagons." 
Most  of  those  wdio  heard  it  accepted  his  rea- 
soning as  irrefutable.  Of  course,  every  en- 
gineer knows  that  this  is  not  true.  For,  while 
the  2i-cight  of  the  bridge  increases  as  the 
cube  of  the  diameter  of  all  its  parts,  the 
strength- oi  the  stringers  increases  only  as  the 
square  of  their  diameter.  In  increasing  the 
size  in  all  dimensions,  therefore,  the  weight 
will  quickly  overtake  the  strength.  There  is  a 
limit,  therefore,  beyond  wliich  it  is  impossible 
to  make  an  arch  of  suspension  bridge  support 
itself.  This  fact  is  so  well  recognized  that  it 
is  unnecessary  to  dwell  upon  it.  I  have  brought 
it  forward  at  all  only  because  I  wish  to  apply 
the  principle  to  other  cases  where  it  is  not  ' 
so  well  recognized. 

2.  Application  to  JCii/Zc/ug.— Now,  this  prin- 
ciple applies  not  only  to  bridges  and  arches, 
but  to  all  kinds  of  structures,  and  therefore, 
also,  to  locomotive  machines,  whether  natural 
or  artificial.  For  example,  there  is  a  limit  of 
size  beyond  which  it  is  impossible  to  make  a 
successful  walking  machine,  and  beyond  which, 
therefore,  a  walking  animal  can  not  exist. 
Bevond  that  limit  the  supporting  bones  would 
crush  beneath  the  weight  of  the 'animal.  It 
is  in  vain  to  say  that  we  will  make  the  bones 
and  muscles  thick  and  strong  in  proportion  to 
the  increasing  size  of  the  animal :  for,  as  the 
animal  increases  in  size,  its  iveight  increases  as 
its  volume  or  as  the  cube,  while  the  strength 
of  bones  and  muscles  increases  only  as  the 
cross-section  or  as  the  square  of  the  diameter. 
Therefore,  as  the  animal  increases  in  size,  a 
larger  and  longer  proportion  of  the  whole 
strength  is  consumed  in  the  support,  and  less 
and  less  is  left  over  for  motion,  until,  finally, 
the  weight  overtakes  the  utmost  strength  of 
liones  to  support  or  muscles  to  move.  It  is 
probable  that  the  limit  of  an  efficient  walking- 
machine  has  actually  been  reached  in  the 
largest  animals  wdiich  have  walked  the  .earth  ; 
such,  for  example,  as  the  huge  dinosaurs  of 
the  Jurassic  period,  recently  bi  ought  to  light 
bv  the  researches  of  Marsh  and  Cope.  The 
whale  has  probably  passed  the  limit,  and  there- 
fore was  compelled  to  change  its  form  and  to 
take  to  the  water,  and  become  a_  swimming 
machine.  Or,  to  speak  more  definitely  and 
also  inore  truly,  the  whale  family  in  times 
long  ago,  perhaps  in  earliest  Tertiary  times, 
before  it  became  a  true  whale  family,  found  it 
profitable,  either  for  food  or  for  safety,  to 
take  to  the  water;  and  this  not  only  de- 
termined a  change  of  form,  but  also  allowed 
it  to  attain  a  greater  size  than  was  compatible 
with  walking. 

This  principle  explains  many  other  things 
in  nature  which  would  otherwise  be  inexplica- 
ble. The  marvelous  vivacity  and  energy  of 
insect  motion,  the  arrowy  swiftness  of  flight 
of  many  kinds  of  flies,  the  prodigious  leaps  of 
fleas,  the  immense  weights  dragged  by  ants, 
are  familiar  to  all.  In  text  books  on  natural 
history  these  are  given  as  examples  of  the 
almost  inconceivable  nervous  and  ^  muscular 
energy  of  insects,  as  compared  with  verte- 
brates. It  is  often  said  that  if  our  nerve  and 
muscle  energy  were  as  great  as  that  of  a  flea 
we  might  easily  leap  a  quarter  of  a  mile.  In 
that  case  we  would  have  little  use  for  rail- 
roads or  for  seven-league  boots,  or  indeed  for 
flying  machines.  Now,  this  is  an  entire  mis- 
conception. Tliere  is  no  reason  to  believe  that 
our  muscular  energy  is  any  whit  less  than  that 
of  insects — that,  taking  a  bundle  of  muscular 
fibers  of  equal  cross-section,  the  contractile 
power  is  any  less  in  our  case  than  in  theirs. 
The  explanation  is  easily  found  in  the  principle 
above  stated.  These  apparently  wonderful 
feats  of  insects  are  simply  the  result  of  their 
small  size.  Weight  decreases  as  well  as  in- 
creases  as  the  volume,  i.  e.,  as  the  cube,  while 
strength  of  muscle  only  as  the  cross-section, 
i.  e..  as  the  square  of  the  diameter.  Therefore, 
W'ith  decreasing  size  weight  decreases  far  more 
rapidly  than  strength,  and  therefore  the  ratio 


of  stretiglh  to  size  increases:  and  therefore, 
finally  less  and  less  energy  is  consumed  in  sup- 
port, and  more  and  more  is  left  over  for 
motion.  If  any  one  desires  to  pursue  this 
subject  further,  he  will  find  it  fully  treated  in 
a  previous  number  (April,  1883)  of  "The  Pop- 
ular Science  Monthly,"  in  an  article  by  Del- 
boeuf  on  "Dwarfs  and  Giants." 

3.  Application  to  Natural  Flying. — Now. 
this  same  principle  of  limit  applies  with  great- 
ly in;reased  force  to  flying.  There  is  a  limit 
of  size  and  weight  of  a  flying  animal;  and  on 
account  of  the  prodigious  energy  required  for 
aerial  locomotion  that  limit  is  very  low,  not 
much  more  titan  fifty  pounds,  certainly  much 
less  titan  one  hundred  pounds.  The  largest 
flying  birds,  such  as  the  bustard,  the  turkey 
cock,  and  the  condor,  rise  with  difficulty.  They 
are  evidently  near  the  limit.  There  are,  in- 
deed birds  which  are  much  larger,  such  as 
the  ostrich,  the  emu,  and  especially  the  ex- 
tinct Dinornis  and  Epiornis,  but  these  are  all 
flightless.  They  do  not  fly,  not  because  their 
wings  are  aborted,  but,  on  the  contrary,  their 
wings  became  aborted  because  they  had  grown 
too  large.  Nature  could  not  make  them  fliers, 
and  therefore  did  not  try.  Or  rather,  it  might 
perhaps  be  said,  she  tried  her  best  and  failed. 
Their  wings  became  aborted  because  their  size 
had  passed  the  limit  of  possibility  of  flight. 
I  imagine  that  the  history  of  their  evolution 
was  briefly  something  as  follows  ;  They  sprang 
originally  from  large  birds  of  heavy  flight ; 
but  being  somewhat  isolated  from  severe  com- 
petition, on  islands  with  abundant  food,  nat- 
ural selection  took  the  direction  of  sice  and 
strennth  for  victory  in  contest  rather  than 
swi-'tness  of  flight  for  escape  from  danger. 
The-  quickly  passed  the  limit  of  size  for 
flight,  and  their  wings  becoming  useless  were 
aborted. 

4.  Relation  of  Rising  to  Propulsion  in 
flight. — There  is  another  principle  involved  in 
flight  which  must  now  be  stated.  There  are 
two  things  to  be  considered,  viz.,  rising  and 
propulsion.  We  have  already  shown  that  the 
ratio  of  weight  to  strength,  and  therefore  the 
difficulty  of  rising,  increases  as  the  size  or 
weight. '  We  now  add  that  the  resistance  of 
the  air  to  inotion  through  it,  and  therefore 
the  difficulty  of  propulsion  of  a  flying  animal, 
decreases  in  the  same  ratio.  The  one  varies 
directly,  the  other  inversely,  as  the  size. 

This  is  a  principle  of  very  wide  application, 
and  I  stop  to  illustrate  it  by  many  familiar 
phenomena.  The  floating  of  dust  and  smoke, 
the  suspension  of  clouds,  the  slow  setting  of 
fine  sediments,  are  examples.  As  the  particles 
become  smaller,  the  resistance  of  the  air  or 
water  to  falling  through  it,  decreasing_  as  the 
surface,  i.  e.,  as  the  square  of  the  diameter 
of  the  particle  (d"),  while  the  forceof  motion 
or  weight  decreases  as  the  volume,  i.  e.,  as  the 
cube  (d^)  of  the  diameter— evidently  the  force 
decreases  much  faster  than  the  resistance,  and 
therefore  the  ratio  of  force  to  resistance  or  the 
effective  force  of  motion,  becomes  less  and 
less,  until  in  very  small  particles  it  is  a  van- 
ishing quantity.  For  this  reason  it  matters 
not  how  great  the  specific  gravity  of  a  sub- 
stance may  be,  if  the  particles  are  only  small 
enough  they  will  float  indefinitely  in  air  or 
water.  Particles  of  gold  may  be  made  so 
small  by  precipitation  from  solution  that  they 
will  require  months  to  settle.  Krakatoa-dust 
(if  that  be  the  true  cause  of  the  after-glow 
and  of  Bishop's  ring)  remained  suspended  in 
tlie  air  for  more  than  two  years.  The  peren- 
nial blue  of  the  sky  and  of  mountain-lake 
water  is  due  to  suspended  particles. 

Now  this  principle  applies  not  only  to  re- 
sistance of  the  air  to  the  force  of  gravity  in 
falling  bodies,  but  also  to  resistance  of  the 
air  to  the  force  of  propulsion  in  Hying  bodies. 
.\s  a  flving  animal  becomes  smaller  (as  in 
the  smaller  birds  and  in  insects),  a  larger  and 
larger  proportion  of  the  whole  flight-energy  is 
consumed  in  propulsion,  and  a  less  and  less 
proportion  is  necessary  for  rising.  On  the 
other  hand,  as  a  bird  becomes  larger,  a  pro- 
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gressively  larger  portion  of  tlie  whole  flight- 
energy  is  necessary  for  rising,  and  less  and 
less  is  necessary  for  propulsion,  until  finally 
at  the  limit  tlie  whole  is  necessary  for  rising. 
Beyond  this,  of  course,  flight  is  impossible. 
This  explains  why  large  birds  like  the  condor 
rise  with  diflieulty;  but  once  up  they  sail  with 
case  and  grace,  while  small  birds  and  insects 
rise  with  ease,  but  require  rapid  and  incessant 
fluttering  in  progressing. 

■").  Application  to  a  Flyinq  M  ac  It  in  e.— Many 
readers  who  have  followed  me  thus  far  with 
entire  assent  will  probablv  object  right  here 
that,  while  this  may  be  true  of  flyinf/  animals, 
it  may  not  be  true  at  least  to  the  same  extent 
— i.  e.,  the  limit  may  not  be  so  low— in  fl\ing 
machines.  There  are  forces,  thev  will  say. 
such  as  steam,  electricity,  explosions,  etc., 
which  are  far  more  jrawerful  than  muscular 
contraction.  Especially  is  electricity  looked 
to  in  a  vague  way  to  do  for  us  many  wonderful 
things,  this  of  flying  among  the  number.  Now. 
this  is  again  a  great  mistake.  Nerve-energy 
actina-  througli  muscular  contraction,  and  sup- 
nlied  by  the  combustion  of  foods,  such  as  oils, 
fats,  starch,  sugar  and  fibrin,  together  iornl 
the  most  perfect  and  efficient  engine  that  we 
know  anything  of,  i.  e.,  zcill  do  move  work  lirith 
the  same  zveight  of  machinery  and' fuel. 

There  was  much  loose  talk  a  few  years  ago 
about  condensing  and  storing  electricity  in  im- 
mense quantity,  in  small  snace,  by  the  use  of 
Faure's  battery.  Millions  of  foot-pounds,  it 
was  said,  may  be  thus  condensed  and  stored 
in  a  small  box  and  carried  about.  To  the  un- 
reflecting, millions  of  foot-pounds  seems  a 
very  large  quantity.  Extravagant  expectations 
were  thus  raised  in  the  popular  mind.  I  re- 
member at  that  time  talking  with  a  very  in- 
telligent gentleman  on  this  very  subject  of 
flying  machines:  and  he,  in  rebuttal  of  my 
argument,  suggested  the  use  of  stored  elec- 
tricity. "Why,"  said  I.  "there  is  more  energy 
stored  in  a  piece  of  coal  that  may  be  put  in 
the  vest  pocket  than  can  be  stored  in  a  Faure's 
battery  weighing  three  hundred  pounds !" 
Faure's  battery  is  doubtless  a  good  thing,  but 
chieflv  like  a  flying  wheel,  not  for  increasing 
the  amount  but  regulating  the  flow  of  force. 
He  then  suggested  the  enormous  force  of  ex- 
plosives, such  as  the  nitro-compounds.  The 
feeding  of  these  to  the  engine  might,  he 
rightly  thought,  be  so  regulated  as  to  supply 
a  continuous  force.  But  here  lurks  a  fallacy, 
the  result  again  of  a  misconception.  The  force 
of  such  compounds  is  characterized  by  great 
intensity  rather  than  great  .  quantity.  The 
whole  force  is  compressed  into  an  almost  in- 
finitely small  space  of  time,  and  therefore  very 
intense.  But  stretch  it  out  as  a  continuous 
force  and  it  becoines  no  greater,  probably  less, 
than  that  of  an  equal  weight  of  burning  coal. 
There  is  probably  no  greater  available  energy 
in  the  world  than  that  produced  by  the  burn- 
ing of  carbon  and  hydrogen.  It  is  this  form 
of  energy  that  we  use  in  steam  engines ;  this 
we  find  most  powerful  and  econonncal  in 
making  electricity;  this,  also,  is  what  is  used 
in  the  animal  machine.  The  only  question  that 
remains,  then,  is  the  relative  economy  of  its 
use.  Now,  I  think  it  will  be  admitted  On  all 
bands  that- no  known  engine  compares  in  this 
respect  with  the  animal  body.  It  is  acknowl- 
edged by  mechanical  engineers  that  the 
animal  machine,  burning  hydro-carbonaceous 
food,  and  acting  through  nerve  and  inuscle. 
more  nearly  approaches  the  theoretical  limit 
of  possible  work  than  any.  even  the  best,  steam 
engines.  More  accurately,  the  animal  body  is 
about  twice  as  effective  as  the  best  Cornish 
engine. 

The  reason  of  this  wonderful  effectiveness 
of  the  animal  machine  is  obvious.  See  how 
this  machine  has  been  gradually  perfected 
throughout  infinite  ages,  especially  in  birds. 
During  the  whole  geological  history  of  the 
earth  this  machine  has  been  steadily  improving 
in  structure  of  skeleton,  energy  of  muscle, 
and  rapidity  of  combustion  of  fuel,  by  struggle 
for  life  and  survival  of  only  the  swiftest,  the 
most  energetic,  and  the  hottest-blooded,  until 
an  almost  incredible  intensity  is  reached  in 
birds.  Moreover,  in  them  everything  is  sac- 
rificed to  the  supreme  necessity  of  flight.  Vis- 
cera, skeleton,  legs,  head  and  all  are  made  as 
small  and  light  as  possible  tn  make  room   for 


the  great  pectoral  muscles  working  the  wings. 
And  to  this  the  exquisite  structure  of  the  wings 
and  feathers,  adapting  them  for  the  greatest 
effectiveness;  and  we  must  admit  that  a  bird 
is  an  incomparable  model  of  a  flying  machine. 
No  machine  that  we  may  hope  to  devise,  for 
the  same  weight  of  machine,  fuel  and  directing 
brain,  is  half  so  effective.  And  yet,  this  ma- 
chine thus  perfected  through  infinite  ages  by 
a  ruthless  process  of  natural  selection,  I'eaches 
its  limit  of  weight  at  about  fifty  pounds!  I 
said  "weight  of  machine,  fuel,  and  directing 
brain."  Here  is  another  prodigious  advantage 
of  the  natural  over  the  artificial  machine.  The 
flying  animal  is  its  own  engineer,  the  flying 
machine  must  carry  its  engineer.  The  direct- 
ing engineer  in  the  former  (the  brain)  is  per- 
haps an  ounce,  in  the  latter  it  is  one  hundred 
and  fifty  pounds.  The  limit  of  the  flying  ani- 
mal is  fifty  pounds.  The  smallest  possible 
weight  of  a  flying  machine,  with  its  necessary 
fuel  and  engineer,  even  without  freight  or 
passengers,  could  not  be  less  than  three  or 
four  hundred  pounds. 

Now,  to  complete  the  argument,  put  these 
three  indisputable  facts  together:  1.  There  is 
a  low  limit  of  weight,  certainly  not  much  be- 
yond fifty  pounds,  beyond  which  it  is  impos- 
sible for  an  animal  to  fly.  Nature  has  reached 
this  limit,  and  with  her  utmost  effort  has 
failed  to  pass  it.  2.  The  animal  machine  is 
far  more  effective  than  any  we  may  hope  to 
make;  therefore  the  limit  of  the  weight  of  a 
successful  flying  machine  can  not  be  more 
than  fifty  pounds.  3.  The  weight  of  any  ma- 
chine constructed  for  flying,  including  fuel, 
and  engineer,  can  not  be  less  than  three  or 
four  hundred  pounds.  Is  it  not  demonstrated 
that  a  true  flying  machine,  self-raising,  self- 
sustaining,  self-propelling,  is  physically  impos- 
sible? 

6. .  Application  to  a  Swimming  Machine.— 
But  is  there  not  a  way  of  escape  from  the  toils 
of  this  inexorable  logic?  We  have  said  the 
limit  of  the  weight  of  a  flying  animal  is  about 
50  pounds.  The  limit  for  a  walking  animal  is 
nuich  higher,  probably  several  tons.  For  a  swim- 
ming animal  there  is  no  limit  of  weight  and 
sice,  because  the  water  sustains  the  weight, 
and  therefore  the  whole  energy  may  be  used 
in  propulsion  alone.  Now  some  may  think 
they  see  in  this  a  solution  of  the  problem. 
They  will  say  "Why  not  sustain  the  machine 
by  a:as,  so  that  the  whole  energy  may  be  ex- 
pended in  propulsion  alone?"  I  answer,  that 
in  proportion  as  the  balloon  principle  is.  added 
to  the  flying  principle,  in  the  same  proportion 
is  si:e  increased  icithout  corresponding  in- 
crease in  i^ower;  and  therefore  in  the  same 
proportion  is  increased  the  resistance  of  the 
air  to  propulsion,  and.  what  is  worse,  in  the 
same  proportion  is  our  machine  at  the  mercy 
of  winds:  But  it  will  be  objected:  'See  the 
fishes,  how  they  swim  !  They  are  not  at  the 
mercy  of  the  currents.  They  float  suspended 
in  the  water — they  dart  forward  against  cur- 
rents— they  ascend  cascades  and  leap  water- 
falls ;  in  a  w-ord,  they  are  largelv  independent 
of  water  currents.  Now,  suppose  we  make  a 
machine  exactly  the  shape  of  a  fish,  tail  and 
all;  then,  by  the  addition  of  gas,  make  it  the 
same  specific  gravit"  as  the  air ;  then,  by  ma- 
chinery, make  it  wiggle  its  tail  in  the  manner 
of  a  fish.  Where  is  the  difference?  Why  may 
we  not  make  an  aerial  swimming  machine,  if 
not  a  true  flying  machine?"  Doubtless  it  is  in 
this  direction  that,  we  must  seek  the  partial 
solution  of,  the  problem,  not  indeed  of  flyinc 
but  of  aerial  navigation.  Yet  the  answer  to 
the  extravagant  expectation  expressed  above 
is  plain.  The  fish — its  bones,  muscles,  viscera, 
brain — the  materials  out  of  which  are  made 
machine,  fuel,  and  engineer,  arc  of  the  same 
specific  gravity  as  the  medium  (water)  in 
which  it  swims.  Now.  whenever  we  can  find 
materials  out  of  which  to  make  our  machine, 
fuel  and  engineer,  which  shall  have  the  same 
specific  gravity  as  the  air,  then,  inaecd,  we 
may  make  a  successful  swimming  machine 
which  shall  be  independent  of  winds.  But  so 
lon.g  as  our  materials  are  six  or  seven  hundred 
times  (wood),  or  five  or  six  thousand  times 
(iron)  as  heavy  as  air.  we  shall  not  succeed, 
because  of  the  enormous  dead  space  filled  with 
gas  that  we  are  compelled  to  use,  which  adds 
tn  resistance  nf  the  air  and  the  power  of  the 


winds,  without  adding  anything  to  the  power 
of  propulsion. 

Therefore,  we  repeat,  a  pure  flying  machine 
is  impossible.  All  that  we  can  expect— all  that 
true  scientists  do  expect— is,  by  skillful  com- 
biiialion  of  the  balloon  principle  with  the  true 
flying  principle,  to  make  aerial  navigation  pos- 
sible in  moderately  favorable  weather,  in  other 
words,  to  make  a  locomotive  balloon;  or,  if  we 
choose  so  to  call  it,  an  aerial  swimming  ma- 
chine. That  something  really  useful  of  this 
kind  will  eventually  be  made,  there  can  be  no 
reasonable  doubt. 


LETTERS  TO  THE  EDITOR. 

Regulations  for  the  Transportation  of 
Explosives. 

Sirs:— Through  your  v.ilualjle  Journal  I  would 
lllte  to  bring  to  the  attention  of  contractors 
senerally  a  matter  of  great  Importance  to  them 
and  to  the  traveling  public. 

All  shipments  of  explosives  must  be  made 
strictly  In  accordance  with  federal  laws  for 
the  violations  of  which  the  penalty  Is  a  fine 
not  to  exceed  $2,000  and  Imprisonment  not  to 
exceed  18  months.  These  laws  will  be  found  In 
Sections  233  to  236.  Inclusive,  of  the  Act  of 
Congress  of  March  4.  1909,  and  In  the  regula- 
tions of  the  Interstate  Commerce  Commission 
for  the  transportation  of  explosives  In  Inter- 
state commerce  promulgated  In  conformity 
with  Section  233  of  the  Act  cited.  It  Is  abso- 
lutely essential  that  all  shippers  of  explosives 
should  become  thoroughly  familiar  with  these 
regulations.  A  copy  can  be  obtained  from  any 
railway  agent,  and  Information  In  regard  to 
any  doubtful  point  will  be  cheerfully  furnished 
by  the  "Bureau  of  Explosives.  American  Rail- 
way As.soelatlon.  24  Park  Place.  N.  Y.  City." 

The  rules  prescribe  In  detail  the  qu.alities  of 
boxes  and  kegs  used  for  the  shipment  of  high 
explosives  and  black  powder,  the  markings  that 
must  be  on  these  p.ickages.  the  names  that 
must  be  used  In  describing  the  shipments  on 
shipping  orders,  and  the  certincate  that  the 
shipper  must  furnish  on  his  shipping  order. 
The  explosives  must  be  in  proper  condition  for 
safe  transportation  and  the  packages  must  be 
in  good  order.  Unless  this  be  true,  and  unless 
all  other  rules  are  complied  with,  the  shipper 
cannot  truthfully  sign  the  certificate  required 
from   him. 

The  manufacturers  of  explosives  and  the 
caretakers  of  storage  magazines  throughout  the 
United  States  are  now  conversant  with  these 
rules  and.  as  a  rule,  are  complying  with  them. 
The  principal  danger  of  disastrous  explosions 
In  transit  seems  now  to  accompany  the  ship- 
ments of  explosives  offered  by  oontracfors. 
Many  of  these  gentlemen  obtain  explosives  In 
good  condition  from  the  factories,  or  storage 
magazines,  and  do  not  provide  proper  storage 
facilities  for  these  explosives  while  In  their 
possession.  Exposure  to  dampness  and  to  ele- 
vated temperatures  is  liable  to  cause  deteriora- 
tion in  explosive  packages  and  in  their  con- 
tents. The  wood  pulp  and  nitrate  of  soda  used 
as  an  absorbent  for  nitroglycerin  In  dynamite 
are  hygroscopic  and  will  absorb  moisture  from 
the  air  readily.  In  proportion  to  this  absorp- 
tion, the  nitroglycerin  has  a  tendency  to  exude 
from  the  cartridges.  When  It  does  this.  It  will 
be  absorbed  by  the  wood  of  the  d^'namlte  box 
and  is  liable  to  leak  through  the  joints.  There 
can  be  no  more  serious  violation  of  the  rules 
than  to  offer  for  shipment  a  box  of  dynamite  In 
this  condition.  The  .same  kind  of  exposure  re- 
sults In  rusting  of  black  powder  cans  and  the. 
opening  of  their  seams.  As  .soon  as  a  leakage 
of  black  powder  from  one  of  these  packages 
occurs  In  a  car  there  are  many  ways  In  which 
Ignition  of  the  material  can  result.  In  one 
case  loose  powder  from  such  leakage  escaped 
through  a  crack,  or  nail  hole.  In  the  floor  of  a 
car  In  a  freight  train  standing  on  a  siding  and 
the  powder  was  blown  by  the  wind  toward  the 
main  track.  Sparks  from  the  Are  box.  or  the 
brakes  of  a  passing  locomotive.  Ignited  this 
train  and  the  entire  shipment  of  powder  ex- 
ploded while  a  passenger  car  was  In  the  imme- 
diate vicinity.  All  of  the  passengers  In  the  car 
were   either  killed  or   Injured. 

A    contractor    doing    work    on    a    railroad    ap- 
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plied  to  the  railway  agent  for  billing  to  sliip 
his  outfit  of  five  cars  to  another  point  on  the 
road.  He  said  notliing:  about  liaving  explosives 
in  his  outfit.  One  of  his  cars  contained  a  large 
amount  of  both  dynamite  and  blaclc  powder. 
The  car  was  in  bad  condition  and  contained 
many  holes  and  cracks  through  which  hay,  on 
the  floor  of  the  car.  protruded  and  offered  an 
excellent  opportunity  for  ignition  by  sparljs  from 
locomotives.  The  pacltages  were  lealcing  and 
a  large  amount  of  loose  powder  was  on  the 
floor  mixed  with  this  hay.  Upon  arrival  at 
destination  no  mention  of  the  contents  was 
made  to  the  agent  at  that  point,  and  the  car 
was  permitted  to  stand  for  a  number  of  days 
on  a  siding  near  the  main  track  where  it  was 
exposed  to  this  constant  danger  of  ignition  from 
passing  locomotives.  Through  carelessness  of 
the  contractor's  representatives  an  explosion 
did  finally  occur  during  the  unloading  of  this 
car  which  resulted  in  the  deaths  of  two  men 
and  one  child. 

Two  cases  have  been  reported  recently  to 
the  Bureau  of  Explosives  showing  the  extreme 
carelessness  of  contractors  that  it  is  hoped  this 
communication  will  help  to  remove.  One  of 
them  shipped  on  a  flat  car  miscellaneous  ma- 
terials, including  a  tin  bucket  containing  14 
cartridges  of  dynamite  of  high  strength.  An- 
other contractor  shipped  a  box  of  tools  and 
placed  in  this  box  three  boxes  containing  50 
pounds  each  of  dynamite  together  with  a  num- 
ber of  blasting  caps.  There  was  nothing  in 
the  marking  of  these  packages  to  indicate  the 
serious  violations  of  the  law  involved  in  these 
shipments. 

It  is  the  intention  of  the  Bureau  of  Explo- 
sives to  prosecute  vigorously  violations  of  this 
kind  and  this  letter  is  written  in  the  hope  that 
it  will  impress  upon  contractors  generally  their 
moral  and  legal  responsibilities  in  making 
these  shipments. 

Very  respectfully, 

B.  W.   DUNN, 

Chief  Inspector. 

New  York,  N.  T..  Dec.  3,  1910. 


Methods  of  Making  Computations  for 

Depreciation  in   Public   Utility 

Plants. 

Sirs: — In  Engineering-Contracting  No.  20.  Vol. 
.■it.  of  date  Nov.  16.  1910,  appeared  an  abstract 
of  a  paper  read  by  Leonard  Metcalf,  before  the 
New  England  Water  Works  Association.  Prac- 
lically  the  same  material  had  been  presented  by 
Mr.  John  W.  Alvord  before  the  Convention  of 
the  American  Water  Works  Association  held 
at  New  Orleans  during  April  1910. 

It  is  stated  by  Mr.  Metcalf  that  there  are 
tvo  general  methods  in  common  use  for  mak- 
ing up  depreciation,  one  known  as  the  "sinking 
fund"  method,  and  the  other  as  the  "straight 
line"  method.  I  challenge  the  statement  that 
the  "sinking  fund"  method  is  in  common  use 
to  provide  for  depreciation,  either  in  water 
works  plants,  or  plants  of  other  public  utilities. 
There  are  good  and  sufficient  reasons  why  this 
method  never  can  be  used  successfully  for  the 
purpose.  To  provide  for  depreciation  by  creat- 
ing a  striking  fund  might  be  a  practicable 
method  where  a  structure  is  completed  before 
it  is  put  into  service,  and  remains  the  same 
thereafter  during  its  entire  life  of  service,  but 
with  water  works  and  other  public  utilities  the 
condition  is  very  different.  A  plant  of  this  kind 
is  never  completed,  as  extensions,  betterments 
.and  additions  are  made  every  year,  if  not  every 
month.  Each  part  in  such  a  system  depreci- 
ites  in  its  own  way  and  has  its  own  length  of 
life.  It  begins  to  depreciate  the  moment  it  is 
rompleted  and  placed  in  service  and  continues 
to    the    end. 

In  estimating  depreciation  it  is  impossible  to 
make  an  average  percentage  in  advance,  which 
will  hold  good  during  the  future  life  of  the 
plant,  because  no  one  knows  of  wliat  the  plant 
win  ultimately  consist,  and  whnt  the  deprecia- 
tion will  be  can  only  be  determined  after  the 
plant  has  been  actually  constructed,  and  so  it 
is  with  the  new  additions  after  the  first  con- 
struction. What  the  depreciation  will  be  on 
each  cannot  be  known  until  after  they  have 
been  made.  In  applying  the  "sinking  fund" 
method  It  would  therefore  be  nece-ssary  to  open 


an  account  when  the  plant  is  first  constructed, 
and  tlierefore  to  open  a  new  account  every 
time  anything  is  added  to  the  system.  It  can 
readily  be  seen  that  such  a  method  is  not  a 
practicable  one,  as  it  would  involve  endless 
confusion  in  bookkeeping,  and  a  multiplicity  of 
accounts   covering  depreciation. 

In  tile  "straight  line"  method  this  objection 
does  not  apply,  as  the  actual  depreciation  is 
estimated  each  year,  and  a  necessary  amount 
provided  in  the  rates  fixed  for  tliat  year  to 
make  good  the  depreciation.  Again  tlie  part.'' 
of  the  plant  wear  out  from  time  to  time,  and 
the  operating  company  must  have  money  to  re- 
place them  as  soon  as  they  are  gone.  Some 
parts  of  a  plant  may  have  a  life  of  10  years, 
other  parts  50  years.  Between  these  limits 
the  various  parts  are  being  consumed,  and  they 
must  be  replaced  as  soon  as  they  are  con- 
sumed, and  it  will  not  do  to  have  the  money 
.available  at  the  end  of  the  average  time.  If 
the  money  to  make  good  depreciation  is  tied  up 
in  a  sinking  fund  it  is  not  available  until  the 
entire  plant  is  consumed,  and  replacements  to 
cover  wornout  parts  in  the  interim  must  either 
be  made  witii  new  capital,  or  charged  to  oper- 
ating expense.  If  new  capital  is  introduced  tliis 
must  be  allowed  to  earn  interest,  and  depre- 
ciation begins  as  soon  as  it  is  added,  and  if  re- 
placements are  charged  to  operating  expense 
the  burden  on  the  rate  payers  becomes  exces- 
sive. 

In  discussing  these  two  methods  of  providing 
for  depreciation  another  point  must  be  remem- 
bered. If  only  sufBcient  is  allowed  annually 
for  depreciation  so  that  by  placing  this  amount 
in  the  "sinking  fund"  it  will  earn  the  depreci- 
ation at  the  end  of  the  life  of  the  plant,  the 
original  cost  of  the  water  works  plant,  or  other 
public  utility  system  must  be  permitted  to  earn 
interest  until  the  "sinking  fund"  has  provided 
sufficient  money  to  replace  it.  Any  other 
method  would  be  fair  to  the  operating  company. 
Tills  is  not  the  practice  and  never  has  been  the 
practice  in  tlie  fixing  of  rates.  On  the  con- 
trary the  present  value  of  the  property  devoted 
to  the  public  use  is  taken  as  the  capital  on 
wliich  the  company  shall  earn  interest,  and  its 
present  value  is  determined  by  taking  repro- 
duction cost  and  deducting  therefrom  depreci- 
ation to  date.  It  would,  therefore,  be  neces- 
sary to  entirely  revise  methods  of  rate  fixing, 
and  set  aside  decisions  of  the  courts  on  this 
sub.iect  in  order  to  apply  the  "sinking  fund" 
method.  If  this  is  not  done  the  operating  com- 
pany would  suffer  a  loss  as  its  allowance  for 
"sinking  fund"  would  only  make  it  whole  when 
tlie  plant  is  gone,  wliiie  during  tiie  interim  the 
company  would  only  earn  interest  on  a  part  of 
its  capital,  which  would  decrease  each  year. 

I  think  the  above  objections  are  sufficient  to 
show  that  the  "sinking  fund"  method  of  allow- 
ing for  depreciation  is  not  a  practicable  one, 
which  is  probably  the  reason  it  has  not  been 
adopted  and  used  heretofore.  But  one  more 
point  may  be  stated,  namely,  the  uncertainty 
as  to  what  rate  of  interest  a  "sinking  fund" 
can  actually  earn.  Whatever  the  rate  may 
be  it  will  necessarily  be  a  low  one,  because 
the  money  must  be  placed  in  such  a  way  as  to 
not  endanger  the  principal,  otherwise  money 
may  not  be  availaijle  to  renew  the  plant  when 
needed.  Interest  rates  are  continually  chang- 
ing, and  for  any  one  to  state  what  would  be 
the  average  rate,  which  may  be  earned  for  the 
next  forty  or  fifty  years,  is  an  impossibilit>'. 
The  allowance  for  depreciation  might  be  exces- 
sive if  tlie  rate  of  interest  is  assumed  too  low, 
or  might  be  deficient  if  a-ssumed  too  high.  This 
makes  the  "sinking  fund"  metliod  impossible  of 
application  except  in  a  very  approximate  way. 
while  the  "straight  line"  method  can  be  ap- 
plied with  certainty. 

F.  C.  PINKXE, 
Contracting  Engineer. 

I,os  Angeles,  Cal.,  Dec.  16,  1910. 


of  Canada,  and  long  identified  with  Important 
construction  in  that  country,  died  on  Dec.  17. 

Mr.  Con  M.  Buck,  Assoc.  M.  Am.  Soc.  C.  E., 
has  resigned  as  city  engineer  of  Manhattan, 
Kan,,  to  become  chief  engineer  of  tiie  Manhat- 
tan City  &  Interurhan  Ry..  a  line  building  be- 
tween that  city  and  Fort  Riiey,  Kan. 

Dr.  J,  A.  L.  Waddell,  consulting  engineer,  of 
Kansas  City,  Mo.,  recently  delivered  two  lec- 
tures before  the  faculty  and  students  of  the 
College  of  Engineering  of  the  University  of  Illi- 
nois, one  a  technical  talk  on  "Materials  of 
Bridge  Engineering  and  Foundations"  and  the 
otlier  a  general  lecture  on   bridge  construction. 

Mr.  .Charles  H.  Markham  was  elected  presi- 
dent of  the  Illinois  Central  R.  R.  on  Dec.  21,  and 
will  assume  the  duties  of  the  office  on  Jan,  12. 
He  was  until  1905  vice-president  and  general 
traffic  manager  of  the  Southern  Faciflc  Co..  and 
in  recent  years  has  been  identified  with  oil  in- 
terests in  Pittsburg.  Mr.  Harahan,  the  retir- 
ing president,  has  been  in  the  service  of  the 
Illinois  Central  for  twenty  years,  and  his  res- 
ignation is  due  to  advanced  age.  He  will  be  70 
years  old  on  the  day  that  he  relinquishes  the 
office. 

,  Mr.  Walter  L.  Pierce,  who  has  been  for  the 
last  twenty-nine  years  Secretary  and  General 
Manager  of  the  Lidgerwood  Manufacturing  Co.. 
died  of  heart  failure  in  his  apartments  at  the 
Hotel  St.  Andrews,  New  York  City,  on  Dec.  10. 
He  was  born  at  Dorchester,  Mass.,  on  June  8. 
1855.  Mr.  Pierce  had  been  with  the  Lidgerwood 
Manufacturing  Co.  for  thirty-two  years,  and  in 
addition  to'  his  connection  with  this  company, 
he  was  Treasurer  of  the  Hayward  Co.  and  of 
the  Gorton-Lidgerwood  Co.  He  was  a  member 
of  the  Engineers'  Club  of  New  York  City,  an  as- 
sociate member  of  the  Naval  Architects  and  Ma- 
rine Engineers  and  of  the  American  Society  of 
Mechanical  Engineers,  and  a  past  president  of 
the  National  Metal  Trades  Association. 


PERSONALS. 

Mr.  Jolin  Rogers  Maxwell,  who  was  president 
of  the  Atlas  Portland  Cement  Co,  until  Oct,  20, 
1910,  died  in  Brooklyn  on  Dec.  12. 

Mr.  J.  W.  Ryder,  city  engineer  of  Granite, 
Okla..  has  been  appointed  superintendent  of 
construction  of  the  Oklahoma  State  Reformatory 
at  that  place, 

Mr.  Theodore  Luble,  one  of  the  first  civil  en- 
gineers to  engage  in  practice  on  the  Pacific  coast 


Catalogs   Worth   Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Coltrln  Concrete  Mixer. — Paper,  6%x9  ins.,  32 
pp.      The  Knickerbocker  Co.,   Jackson,   Mich. 

This  catalog  contains  a  complete  detailed 
description  of  a  continuous  mixer  of  a  new 
type.  Illustrations  are  given  of  tiie  various 
sizes  of  machines  and  parts  of  machines,  and 
also    of   actual    operations, 

Studebaker  Wagons,  —  6%xl0  ins.,  16  pp. 
Studebaker  Bros.  Mfg.   Co.,   South   Bend.   Ind. 

A  Ijulletin  giving  the  history  and  development 
of  Studebal^er  vehicles  of  all  classes. 

Air  Compressors. — Paper,  6x9  ins.,  20  pp.  In- 
gersoli-Rand  Company,  11  Broadway,  New  York. 

Bulletin  form  No.  3002.  describing  the  Class  Al 
straight  line,  steam  di'iven,  single  stage  air  com- 
pressor. With  illustrations  and  tables  of  di- 
mensions. 

Calyx  Diamondless  Core  Drills. — Paper,  6x9 
ins.,  4S  pp.  Ingersoll-Rand  Company,  11  Broad- 
way, New  York. 

Bulletin  form  No.  9001,  issued  by  this  company 
describes  and  illustrates  the  diainondless  core 
drill  which  uses  either  a  steel  cutter  or  a  bit 
employing  chilled  shot  or  crushed  steel  as  a 
cutting  agent.  Bulletin  describes  the  tools  and 
principles  of  operation. 

Electric  Railway  Equipment, — Paper,  SxlOV^ 
ins.,  12  pp.  The  General  Electric  Company, 
Schenectady,  N.  Y. 

Bulletin  No.  4794  was  recently,  issued  by  the 
General  Electric  Company,  describing  the  1200- 
volt  lines  of  the  Milwaukee  Electric  Railway  and 
Liglit  Company.  This  is  a  reprint  of  an  article 
whicli  appeared  in  the  technical  press. 

Electric-Air  Rock  Drills. — Paper,  6x9  ins.,  24 
pp.  Ingersoll-Rand  Company,  11  Broadway,  New 
York. 

This  catalog  is  punched  for  filing  and  contains 
a  complete  illustrated  description  of  the  electric- 
air  drill.  The  descriptions  cover  tlie  mechanical 
features  of  the  machine,  its  field  of  usefulness, 
and  tables  of  sizes  and  equipment. 

Electric  Mine  Locomotives.  —  Paper.  8x10% 
ins.,  36  pp.  The  General  Electric  Co..  Schenec- 
tady, N.  Y. 

The  General  Electric  Company  lias  recently  is- 
sued Bulletin  No.  4790  under  the  above  title, 
whicli  supersedes  its  previous  bulletin  on  the 
same  subject.  This  bulletin  illustrates  and  de- 
scribes in  considerable  detail  two  and  three- 
motor  mine  locomotives  of  various  capacities, 
arranged  to  operate  either  singly  or  in  tandem. 
This  publication  also  describes  the  company's 
gathering  locomotive  and  the  various  devices, 
such  as  controllers,  fuse  blocks,  headlights,  etc., 
with  which  the  locomotives  are  equipped. 
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Bids   were   opened   Dec. 

The  Doings  '}  ^'^  •'^"'"">''  ^'-  Y-  for 
inc  uoings   ti,g  ,^rst  contracts  in  con- 

of  the         nection      with      the      con- 
Week  struction    of    the    Cayuga 
&   Seneca    Canal,   an    off- 
shoot of  the   State   Barge 
Canal.     Scott   Bros..  Rome.  N.   Y.,  at  $393,- 
135  were   low  bidders  for  Contract  A;  the 
Crowell-Sherinan-Staltcr  Co.,  Cleveland,  O,. 
at   $1,448,550   was   low   bidder   for   Contract 
B,  the   latter  contract   calling  for   17  miles 
^f  dredging  work. 

The  State  Board  of  Public  Works  of 
Ohio  has  asked  appropriations  of  about 
$1,470,000  for  1911  and  1912  for  reconstruc- 
tion work  on  the  Miami  &  Erie  Canal. 

Several  large  barge  canal  contracts  were 
let  last  week  at  Albany.  N.  Y.  These  in- 
clude Contract  No.  18.  more  than  five  miles 
of  canal,  Crowell-Sherman-Stalter  Co., 
Cleveland,  O..  $1,701,671;  Contract  No.  51, 
construction  of  a  canal  feeder  between 
Trenton  Falls  and  Nine-Mile  Creek.  George 
T.  Cunningham,  Utica.  $389,842.50;  Con- 
tract No.  76,  nearly  six  miles  of  canal,  T 
A.  Gillespie  Co.,  New  York,  $1,494,657; 
Contract  No.  77,  nearlv  seven  miles  of 
canal.  T.  A.  Gillespie  Co.,  New  York,  $1,- 
652,148;  Contract  No.  80.  bulkhead  and  dam 
across  the  Oswego  River  at  Phoenix, 
Walter   Bradley,   Fulton,  $117,390. 

The  Porto  Rico  Irrigation  service  has 
postponed  the  opening  of  bids  for  its  ex- 
tensive irrigation  work  including  the  con- 
struction of  the  Cavite  Dam,  the  Guayabal 
Dam  and  the  Patillas  Canal  and  appur- 
tenant  structures,  from  Jan.  3  to  Feb.  7. 

The  world's  record  for  altitude  in  an 
aeroplane  was  broken  on  Dec.  26  at  Los 
Angeles  by  Arch  Hoxsey  .  of  the  Wright 
team.  He  attained  a  height  of  11.474  ft. 
The  previous  record  was  10,499  ft  made 
recently  by  Le  Gagneux  at  Pau,  France. 

Figures  by  the  controller  of  railway  sta- 
tistics of  the  Dominion  of  Canada  show 
that  the  railwaj'  mileage  of  the  Dominion 
increased  from  24,104  in  1909  to  24,731  in 
1910,  an  addition  of  627  miles.  Of  this  in- 
crease, 519  miles  were  in  the  four  western 
provinces.  These  figures  do  not  include 
any  mileage  attaching  to  the  Grand  Trunk 
Pacific,  which  is  -officially  regarded  as  "un- 
der construction,"  although  over  1.000 
miles  were  in  actual  operation  during  1910. 
It  is  estimated  that  14,500  miles  of  railway 
were  under  construction  on  June  30  last. 
The  commissioners  of  the  Transconti- 
nental R}-.  of  Canada.  Ottawa.  Ont.,  are 
calling  for  tenders  for  furnishing  61,200 
gross  tons  of  80-lb.  steel  rails  and  neces- 
sary rail  fastenings. 

According  to  the  records  of  the  building 
department  of  the  city  of  Chicago,  111., 
the  buildings  erected  in  1910  and  the  per- 
mits taken  out  for  others  soon  to  be  erect- 
ed, represent  a  total  investment  of  $96,000,- 
000. 

Among  the  railroad  construction  con- 
tracts let  recently  are  the  following:  C.  H. 
Sharp  Contracting  Co..  Longview,  Tex. 
and  Kansas  City,  Mo.,  for  building  the  first 
30  miles  of  the  recently  chartered  Port 
Bolivar  Iron  Ore  Ry.  in  Texas:  George 
AVest,  San  Bernardino,  Cal.,  a  $75,000  con- 
tract for  widening  the  roadway  of  the 
Santa  Fe  at  points  on  the  Valley  division 
in  Northern  California;  Palmer,  McBride  & 
Quayles,  San  Francisco,  Cal.,  for  con- 
structing   a    10-mile    extension    of   the    Los 


Angeles    Pacific    Ry..    from    Hollywood    to 
Kester. 

Bids  are  now  being  asked  by  the  New- 
gate State  Commissioners  of  Highways, 
Albany,  N.  Y.,  for  67  contracts  for  im- 
provements of  highways.  The  approxi- 
mate length  of  highways  under  each  con- 
tract runs  from  one-half  mile  to  eight 
miles.  Bids  are  to  be  opened  Jan.  9  on 
23  contracts,  on  Jan.  11  for  24  contracts, 
and  on  Jan.  13  for  20  contracts. 

A  new  company  has  just  been  chartered 
in  Arkansas,  and  from  the  fact  that  $750.- 
000  of  its  capital  stock  of  $6,000,000  has  al- 
ready been  subscribed  it  is  judged  that  im- 
mediate developments  are  planned.  This 
company  is  the  Kansas  City  &  Memphis 
Ry..  and  it  proposes  a  railroad  350  miles 
long  starting  from  Rogers,  Ark.  Officials 
of  the  Arkansas.  Oklahoma  &  Western  Ry. 
now  operating  37  miles  of  line  are  back 
of  the  new  company. 

Extensive  trolley  development  work  is 
planned  for  the  coming  year  in  the  State 
of  Connecticut.  Five  companies  are  to  ap- 
ply to  the  State  Legislature  for  permission 
to  build  extensions  and  to  make  other  im- 
provements  to   their   service. 


A  humorist  once  stated 
p;  that  he  believed  the  older 

i-ioneer  streets   in    Boston.   Mass., 

Road  were    originally    the    trail 

■RiiiMJ^o-  made  by  a  lost  calf.  Any 
£>uuaing.  stranger  in  that  city  who 
has  followed  the  devious 
windings  and  turnings  of  some  of  the 
streets,  will  be  inclined  to  believe  in 
the  calf  theory.  In  the  Province  of 
Saskatchewan.  Canada,  the  buffalg  takes 
the  place  of  the  Boston  calf  as  the  original 
locators  of  the  public  highways.  In  a 
paper  presented  at  the  recent  convention 
of  the  American  Road  Builders'  Associa- 
tion by  Mr.  F.  J.  Robinson,  Deputy  Min- 
ister of  Public  Works  of  the  Province  of 
Saskatchewan,  it  was  stated  that  it  would 
appear  that  the  roads  in  that  Province, 
parts  of  which  in  some  places  are  the  main 
roads  of  today,  wer%  located  originally  by 
the  buffalo.  These  old  trails  were  perpet- 
uated by  circumstances,  serving  in  turn  the 
Indian,  the  trader,  the  mounted  police,  the 
rancher,  and  the  immigrant  in  search  of  a 
homestead,  and  later  the  same  partj'  to 
market  his  grain.  Finally,  the  old  trail 
even  became  the  street  of  towns  and  cities. 
A  notable  instance  of  this,  though  in  the 
Province  of  Manitoba,  is  the  old  Red  River 
Trail,  which  is  now  the  main  street  in  the 
city  of  Winnipeg.  In  the  early  days  of 
road  building  in  Saskatchewan  fencing  was 
not  carried  on  to  any  considerable  extent, 
the  grain  growers  being  obliged  to  permit 
the  public  to  continue  by  the  shortest 
route  to  the  nearest  railway  station.  As 
the  land  became  more  thickly  settled  the 
increased  traffic  caused  much  damage  to 
crops  along  the  principal  roads,  so  it  was 
not  long  before  the  farmers  began  build- 
ing fences  and  placing  notices,  an-.!  finally 
forced  traffic  to  the  road  allowances.  These 
road  allowances  are  66  ft.  wide  in  the 
greater  part  of  the  Province.  With  the 
establishment  of  definite  limits  for  the 
roads  came  a  necessitj'  for  better  grading, 
better  culverts  and  better  bridges.  Public 
money  for  roads  in  the  Province  was  first 
provided  by  a  grant  by  the  Dominion  Gov- 
ernment, the  funds  being  placed  under  the 
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control  of  the  Lieutenant  Governor  of  the 
Northwest  Territory,  whose  advisory  coun- 
cil distributed  the  money  as  best  it  could. 
The  amounts  available  were  necessarily 
small,  and  not  much  progress  in  road 
building  could  be  made.  Sometime  later 
the  advisory  council  developed  into  a  legis- 
lature, the  members  of  which  were  allotted 
equitable  sums  to  distribute  among  their 
districts.  Still  later  a  Department  of  Pub- 
lic Works  was  organized  with  a  staff  of 
engineers  and  surveyors  to  supervise  the 
expenditures  on  public  improvements. 
When  Mr.  Robinson  joined  the  staff  of  the 
department  in  1901,  the  duty  of  a  district  . 
engineer  was  to  find  a  road  to  market  for 
settlers  in  a  colony  of  settlers  wdio  had 
gradually  become  hemmed  in  by  fences  or 
natural  obstructions.  Limited  funds  were 
available  for  the  purpose,  so  that  round 
about  routes  were  often  resorted  to  so 
that  natural  obstructions  could  be  over- 
come by  ci'ossing  at  spots  requiring  the 
least  expensive  construction  work.  Sur- 
veys were  run  across  private  lands  and  the 
necessary  area  purchased  for  the  right  of 
way  for  the  highway.  With  the  evolution 
of  the  road  system  from  the  trail  to  the 
highway,  the  expenditures  for  road  pur- 
poses became  gradually  systematized,  from 
the  first  patching  of  bad  spots  and  the  sub- 
sequent improvement  of  colonization 
roads.  .  Now  the  expenditures  are  concen- 
trated in  the  main  roads,  the  lateral  roads 
being  left  to  be  improved  by  the  efforts  of 
local  organizations  with  money  collected 
by  them 


Optimism  is  a  very  fine 
thing,  but  it  is  not  given 
to  all  of  us  to  be  as  opti- 
r->„»:^;o™         mistic  as  the  man  Every- 
Optimism.       body's     Magazine     tells 
about.     This  man,  an  Or- 
egon   editor,    Ed    Eckley, 
was    with    a    crowd    en    route    to   Wallowa 
Lake   in    Oregon.     From   the   railroad*  sta- 
tion up  to  the  lake  is  a  stiff  climb  of  per- 
haps   two   miles.     After  a   quarter   hour   of 
going.   Eckley  hailed  a  man  coming  down. 
"How    far    is    it    to    the    lake?"    he    asked. 
"About  a  mile  and  a  half,"  was  the  reply. 
.\nother      fifteen      minutes      of      climbing 
Ijrought  him  to  a  second  pedestrian  going 
in    the    opposite    direction.      Eckley    again 
asked  the  distance.   "M-m,  'bout  a  mile  and 
a  half,"  said  the  native.     A  third  man  was 
met    a    few    moments    later.      "How    far?" 
queried    Eckley,    who    was    now    decidedly 
tired.       "Mile     and     a     half,"     replied     the 
stranger.     Eckley  sat  down  on  a  rock  de- 
spondently,   but    optimism    got    the    upper 
hand.      "Thank    the    Lord."   exclaimed    the 
editor,    "we   are    holding    our   own!" 


There       are       women 

TV,^  c„«»^-«     draftsmen,     women     engi- 
The  Supenn-    ^^^^^    ^^^    ,^,j,^g„    ^^^_ 

tendress  of  tractors,  and  now  comes 
r'^r..:f.-,,^»;««  *''^  news  from  Chicka- 
Construction.    ,,,3_   Qkla.,   that   there   is 

also  a  woman  superin- 
tendent of  construction.  A  $60,000  storm 
sewer  has  just  been  completed  in  that  city, 
the  work  on  which  has  been  superintended 
from  start  to  finish  by  the  young  daughter 
of  the  contractor.  Work  on  the  sewer  was 
begun  in  April,  and  for  the  past  nine 
months  a  gang  of  75  workmen  have  been 
busy  under  the  sole  direction  of  the  woman 
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superintendent.  There  was  only  one  delay 
in  the  work  and  that  was  when  qiiicksaiid 
was  struck,  but  this  difficulty  was  quickly 
and  skillfully  handled. 

There    seems    to    be    a 

belief     among     railroad 

contractors  that  the  com- 

Construction    ing  year  will  be  an  excel- 

Prrvcnprtc:  lc"t    o"<^    fo""    construction 

Prospects.  ^^,^^^  5^^^^  ^f  j,,^  ^on. 
tractors  even  go  so  far  as 
to  state  that  they  believe  that  1911  will  be 
one  of  the  biggest  construction  years  in 
the  history  of  the  country.  These  con- 
tractors figure  that  the  railroads  have  a 
vast  amount  of  betterment  work  which 
cannot  be  put  off  any  longer,  and  must  be 
done  during  the  coming  season.  They  also 
figure    that    while    it    is    possible    that    the 


older  railroads  may  not  undertake  much 
new  extension  work  the  coming  season, 
there  are  enough  new  railroad  projects 
already  financed  and  ready  for  construction 
to  more  than  make  up  the  difference.  And 
even  as  regards  the  extension  work  of  the 
older  railroads,  many  contractors  are  in- 
clined to  think  that  when  spring  comes 
this  work  will  be  resumed  and  pushed  to 
a  greater  extent  than  it  was  in  even  this 
excellent  year  of  1910.  Reports  indicate 
that  this  optimistic  belief  in  a  big  season 
of  construction  work  in  1911  is  not  con- 
fined to  the  contractors  in  any  particular 
section  of  the  country.  A  contractor  now 
in  Denver  writes  that  half  a  dozen  big  proj- 
ects will  open  up  near  that  city  on  Jan. 
15.  Another  contractor  reports  excellent 
business  prospects  on  the  Pacific  Coast. 
The   head   of   one  of  the   biggest   construc- 


tion companies  in  the  country  states  that 
he  is  of  the  opinion  that  the  year  1911  will 
be  one  of  the  biggest  years  in  the  history 
of  the  country,  and  he  adds:  "I  feel  very 
optimistic  about  the  immediate  future, 
though  there  is  not  a  great  amount  of  new 
work  in  sight  at  this  moment  for  con- 
tractor to  figure  on;  but  it  is  going  to  be 
a  big  year  in  the  line  of  betterments.  The 
railroads  cannot  defer  making  betterments 
any  longer,  and  there  will  be  extensive  op- 
erations of  that  character.  There  is  an 
abundance  of  money  in  the  country,  and 
there  is  much  work  to  be  done.  The  year 
1910  has  been  characterized  by  too  much 
politics.  The  people  need  a  rest  from  that 
sort  of  e.xcitement  and  they  should  be 
given  a  chance  to  take  it.  I  think  that  all 
of  the  larger  interests  of  the  country  look 
for  a  good  year  in   1911." 


RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama. 

The  .-Ktlanta,  liirniingliam  &  .-Xtlantic  R.  R. 
has  secured  right  of  way  through  the  proper- 
ties of  T.  O.  Smith,  Birmingham,  Ala.,  for 
the  purpose  of  constructing  a  "Y"  connecting 
the  company's  line  with  that  of  the  St.  Louis- 
San  Francisco    (Frisco)    System. 

The  Birmingham.  Dcmopolis  &  Pascagoula 
Ry.  Co.  lias  applied  to  the  City  Council  of 
Dcmopolis  for  a  franchise  over  certain  streets 
for  its  projected  lines.  Tlie  franchise  will 
probably  be  granted. 

Arkansas. 

Business  men  of  IKKiia,  .\rk.,  headed  by 
President  Horner  of  the  Business  Men's 
League  of  that  city,  have  offered  to  lease  from 
the  Yazoo  &  Mississippi  Valley  R.  R.  the 
branch  from  Trotter's  Point  to  Jonesboro.  If 
the  offer  is  accepted,  it  is  believed  that  the 
line  will  be  electrified  and  trains  run  each 
hour. 

It  is  reported  here  at  Little  Rock  that  the 
Chicago,  Rock  Island  &  Pacific  R.  R.  will 
take  over  the  Memphis,  Dallas  &  Gulf  R.  R. 
The  latter  road  is  in  operation  from  Ashdown, 
on  the  Kansas  City  Southern,  via  XashviUe, 
Ark.,  crossing  the  Prcscott  &  Northwestern  at 
Tokio  tn  Murfrcesboro,  and  thence  to  Gray- 
sonia,  where  it  crosses  the  Iron  Mountain 
.branch  running  north  from  Gurdon.  From 
that  point,  it  is  said,  the  Rock  Island  will  build 
a  line  to  Arkadelphia.  from  which  point  the 
Ultimathule,  Arkadelphia  &  Mississippi  line. 
which  is  a  part  of  the  Memphis,  Dallas  & 
Gulf,  will  he  used  to  Dalark.  From  Dalark 
the  Rock  Nland  will  build  the  short  gap 
through  Dallas  county,  where  it  will  strike  its 
main  line  running  from  El  Dorado  to  Little 
Rock. 

The  Kansas  City  &  Memphis  Ry.  Co.  has 
been  chartered  with  a  capital  stock  of  $G,000.- 
(100,  of  which  $7.50,01111  has  been  subscribed, 
and  proposes  a  line  of  a  total  length  of  350 
miles.  .'\s  projected  the  road  will  start 
at  Rogers,  in  fknioii  county,  and  will  run  south 
through  Benton  and  Washington  counties  to 
Faycttevillc.  thence  cast  into  Madison  County 
to  Mindsvillc  and  Huntsville,  thence  southeast 
right  through  the  southwest  corner  of  New- 
ton County,  thence  across  the  northeast  corner 
of  Johnsiui  County,  near  the  town  of  Rosetta. 
in  Pike  County.  From  there  the  line  extends 
down  toward  the  southern  line  of  Pope  County, 
to  the  vicinity  of  Moreland,  then  turns  east- 
ward again,  into  Conway  County,  crossing  the 
northern  part  of  that  county  to  a  point  in 
Van  Buren  County,  near  its  southern  boun- 
dary. From  here  the  route  lies  through  the 
northern  part  of  Faulkner  County,  into  White 
to  Letona.  where  it  veers  toward  the  south- 
east, luadiug  for  Searcy.  From  this  point  it 
proceeds  ca-lward,  crossing  the  Iron  Mountain 
at  Kensett,  into  Woodruff,  crossing  the  south- 
ern corner  of  Jackson  Coimty  into  Cros 
County,   where    it    " 


forms    junctions    with    th 

•J-  indicates  work  now  open   for  bid 


Cotton  Hell  at  Hickory  Ridge  and  the  Iron 
Mountain  line  at  Cherry  Valley.  _  Thence 
across  Crittenden  County  to  Memphis,  Tenn. 
Branches  are  also  projected  from  Hindsville. 
in  Madison  County  to  Eureka  Springs,  in 
Carrol  County,  and  westward  from  Rogers  to 
Siloam  Springs.  The  branch  to  Little  Rock 
will  probably  extend  from  a  point  in  northern 
Faulkner  County,  south  through  that  county 
and  Pulaski  to  Little  Rock.  A  westerly  line  is 
projected  from  Siloam  Springs  to  Wagoner, 
Okla.  The  stockholders  of  the  company  in- 
clude W.  R.  Felker,  J.  E.  Felker,  Geo.  D. 
Locke,  F.  F.  Freeman.  J.  S.  ^IcLeod,  J.  W. 
Walker  and  R.  C.  Hobbs,  all  of  Rogers.  Ark. 
Most  of  the  above  are  officials  of  the  Arkan- 
sas. Oklahoma  &  Western  Ry.,  which  is  now- 
operating  37  miles  of  line. 

.A  contract  has  been  closed  whereby  the  Fort 
Smith  &  Van  Buren  Ry.  Co.,  a  terminal  line 
that  is  to  connect  \'an  Buren  with  the  Kansas 
City  Southern  Depot  in  Fort  Smith,  will  con- 
struct a  line  to  the  holdings  of  the  North  Fort 
Smith  Improvement  Co.  in  return  for  the 
riglit  of  way  through  that  property.  W.  D. 
Pratt  is  President  of  the  railway  company. 

California. 

®George  West,  San  Bernardino,  Cal,  has 
been  awarded  a  $7.5,000  contract  for  widening 
the  roadway  of  the  Santa  Fe  at  points  on  the 
valley  division,  in  Northern  California.  The 
contract  involves  the  placing  of  about  3.000 
yds.  of  dirt  to  each  mile  to  bring  the  road- 
bed up  to  the  standard. 

®Palnier,  McBride  &  Quayle,  1st  and  }ilar- 
ket  Sts.,  San  Francisco,  Cal.,  have  been  award- 
ed the  contract  for  construction  of  a  10  mile 
extension  of  the  Los  .\ngeles  Pacific  Ry.  from 
Hollywood  to  Lankershim,  thence  five  miles 
west  to  Kester  on  the  Van  Nuys  ranch.  Con- 
struction is  to  begin  at  once  and  the  extension 
is  to  be  completed  and  ready  for  operation 
March  1. 

Klippel  &  McLean,  contractors  who  have  the 
contract  for  the  construction  of  the  North- 
western Pacific  near  Byerville,  Cal.,  mentioned 
in  a  recent  issue  of  Exgineerixg-Coxtr.\ctixg, 
have  a  plan  under  consideration  for 
transporting  their  supplies  by  means  of 
boats  or  lighters  up  the  Eel  River.  A  gasoline 
power  boat  will  be  used  to  draw  the  tows 
which  will  be  loaded  with  .steam  shovels, 
dump  cars,  etc. 

Double  tracking  of  the  Santa  Fe  between 
iJaggett  and  Cottonwood,  Cal.,  a  distance  of 
about  2.-)  miles,  has  been  completed  bv  the 
S.harp-1-ellows  Construction  Co.,  Los  .'\ngeles, 

.  The  Hanford  &  Summit  Lake  R.  R.,  which 
IS  now  engaged  in  building  a  line  of  railroad 
from  Hardwick  to  Hanford.  Cal.,  has  ex- 
pressed a  desire  to  build  into  Fresno  from  a 
point  on  the  first  line  about  3\Iidwav  between 
tie  two  terminals^  At  a  recent  meeting  of 
the  Lhainber  of  Commerce  and  the  Fresno 
1  ratfic    .\ssociation    it    was 


providing  the  city  could  fiiniisli  the  necessary 
right  of  way  funds  for  the  w-ork  could  easily 
be  secured.  Such  a  line  would  provide  con- 
nections with  both  the  Southern  Pacific  and 
the  Santa  Fe  system.  John  B.  Rogers  and 
Charles    King   are    interested. 

Officials  of  the  Western  Pacific,  including 
Charles  H.  Schlacks,  Vice  President,  recently 
held  a  meeting  with  the  San  Jose,  Cal..  com- 
mittee to  discuss  the  proposition  of  construct- 
ing a  branch  line  from  Niles  to  that  city.  T. 
J.  Wyclie,  Mills  Bldg.,  San  Francisco,  Cal.,  is 
Chief  Engineer. 

Citizens  of  the  northwest  section  of  San 
Bernardino  are  circulating  petitions  for  funds 
to  build  a  trolley  line  from  the  business  sec- 
tion of  town  in  a  northwesterly  direction  to 
Rialto  Terrace.  This  action  is  being  taken  as 
the  result  of  a  rumor  that  the  acquisition  of 
the  Pacific  Electric  lines  by  the  Southern  Pa- 
cific meant  the  contemplated  line  east  from 
Upland  to  San  Bernardino  would  be  aban- 
doned. 

Engineers  of  the  Southern  Pacific  have 
submitted  to  the  City  Council  of  River- 
side blue  prints  for  the  proposed  .subway  to 
be  constructed  through  North  Main  St.  The 
tunnel  w'ill  be  built  of  concrete,  and  will  be 
about  "25  ft.  wide.  The  cost  is  estimated  at 
$0,288. 

Funds  are  being  secured  from  recent  stock 
sales  and  it  is  planned  to  complete  the  Tide- 
water &  Southern  R.  R.  between  Stockton  and 
Modesto  via  Escalon  early  in  the  Summer. 
Practically  all  right  of  way  in  San  Joaquin 
County,  Cal.,  has  been  secured  and  all  in 
Stanislaus  excepting  two  pieces  which  are  now- 
being  adjusted.  The  contract  for  the  line  to 
French  Camp,  it  is  said,  has  already  been  let, 
and  it  is  the  intention  of  the  promoters  to 
have  the  road  extended  to  Newman  and  Tur- 
lock  next  year.  John  A.  Mehling.  Stockton, 
Cal..  is  promoter  and  Byron  Bearce,  General 
Manager  and  Treasurer. 

The  Southern  Pacific,  according  to  reports 
is  planning  the  construction  of  a  line  into 
Bishop,  Cal.  No  definite  route  has  been  de- 
cided for  entrance  into  the  valley. 

The  Southern  Pacific  Ry.  Co.  has  placed  a 
corps  of  engineers  on  the  extension  of  the 
line  between  Vallejo  and  Benicia  and  it  is 
rumored  that  the  company  intends  to  com- 
mence work  at  once.  Two  surveys  w-ere  made 
some  time  ago  but  the  activity  of  the  com- 
pany at  this  time  is  taken  as  a  good  indication 
that  something  definite  will  be  done.  William 
Hood,  San  Francisco,  Cal.,  is  Chief  Engineer. 

The  Western  Pacific  Ry.  Co.  has  submitted 
a  proposition  to  the  City  Council  of  Nevada, 
Cal.,  offering  to  construct  a  line  from  Marys- 
ville  to  that  place  providing  proper  induce- 
ments would  be  offered.  The  Chamber  of 
Commerce  has  taken  the  matter  in  hand  and 
will    decide   as   to   what    can   be   done.      T.   J. 


Wvche.    Mills    Bids 
announced     tliat       Chief  Engineer. 

indicates  a  contract  let  recently. 


San    Francisco,    Cal..    is 
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Colorado. 

The  Meeker  Raiigeley  Construction  Co.  has 

placed  an  outfit  at  work  at  a  point  three  miles 

west   of    Xew    Castle   for   the  construction   of 

the   Grand   River,  Meeker  &  Salt  Lake  R.  R. 
The  construction   company  has  been  awarded 

the   contract    for  the  entire   300   miles   of   the 

line.      Funds   are   available    for    the    first     50 

miles,  $"2,000,000  having  been  subscribed  a  short 

time  ago.  The  company  has  arranged  the  pre- 
liminaries   for    a    bond     issue    of   $lo,000,000, 

enough   to  complete  the   entire  line.     For  the 

present    grading    will    be    confined    to    the    "20 

miles    between    the    starting     point,    and   the 

townsite    of    Chapman.     The     offices     of     the 

Grand  Rner,   Meeker  &  Salt  Lake  R.  R.  are 

Room  -521,  Ernest  &  Cranmer  Bldg..  Denver, 

Colo.     John  T.  !McClure  is  Secretary. 
Attorneys  of  the  Burlington  System  and  the 

Colorado   &   Southern   R.   R.   arc  preparing   a 

bill    for    an    ordinance    designed    to    ^rant    to 

these    roads    a    revocable    permit    to    lay    and 

operate    tracks    on    Walnut    St.    between   -i-lth 

and  •2t>th  Sts.  in  Denver,  Colo.  The  Burling- 
ton offers  to  make  an  expenditure  of  $500,000 

for  the  improvement  of  the  street  in  question 

in  case  the  bill  is  passed. 

The    Denver,   Enid   &   Gulf   Ry.   Co..   w-hicb 

stopped    construction    work    on    its    line     last 

Summer,    will    begin    building    again,    pushing 

from  Te.xhoma  southward  toward  Dallas  and 

northward    toward    Lamar.    Colo.,    which    city 

has   given   a  bonus   of  $100,000   to   secure  the 

line. 

It  has   been   announced  that   D,   H.   jNIofTat, 

President    of    the    Denver,    Northwestern     & 

Pacific  Ry..  has  succeeded  in  financing  the 
great  tunnel  project  through  the  Rocky  Moun- 
tains at  an  elevation  of  2,000  ft.  below  the  pres- 
ent series  of  switchbacks.  It  is  also  believed  that 
the  road  will  now  be  pushed  directly  through 
to  Salt  Lake  City,  Utah.  H.  A.  Sumner,  Den- 
ver, Colo.,  is  chief  engineer  of  the  company. 

The  fact  that  the  Right  of  Way  .\gent  has 
made   a   contract   with   the   Water   Committee 

for  water  for  its  shops  in  Fort  Collins,  Colo., 
gives  rise  to  the  report  that  the  LTnion  Pacific 
will  soon  construct  its  e.xtension  to  that  place. 
Tracklaying  was  started  Dec.  9  on  the  new 
double  track  railroad  being  built  for  the  Den- 
ver &  Rio  Grande  and  Colorado  &  Southern 
between  Pvieblo  and  W'alsenburg.  During  the 
past  month  the  grading  forces  moved  an  aver- 
age of  40,000  cu.  yds.  of  earth  a  day.  The 
average  force  early  in  December  consisted  of 
1,200  men,  690  teams,  11  steam  shovels  and  "2-5 
grading  machines.  The  laying  of  steel  indi- 
cates that  the  line  will  be  ready  for  operation 
between  Walsenburg  and  Huerfano  by  Jan. 
10.  The  entire  line  will  be  finished  by  Septem- 
ber. The  construction  will  cost  in  the  neigh- 
borhood of  $4,000,000  for  the  double  track 
ready  to  be  turned  over  to  the  two  companies. 

Connecticut. 

The  Shore  Line  Electric  Ry.  Co.,  82  Church 
St.,  Xew  Haven,  Conn.,  now  operating  trolley 
lines  in  towns  west  of  the  Connecticut  River, 
will  petition  the  next  Legislature  for  the  right 
to  use  electrical  power  in  a  considerable  group 
of  towns  including  Chester.  Essex.  Old  Say- 
brook,  Savbrook,  Lyme,  Guilford,  Branford, 
North  Branford.  Clinton,  Madison  and  West- 
brook  and  also  to  use  its  power  in  connection 
with  the  Connecticut  River  drawbridge.  The 
companv  will  also  ask  that  its  office  be  re- 
moved from  New  Haven  to  Old  Savbrook, 
where  its  power  plant  is  located. 

Frank  F.  Hanford  of  Kensington,  Charles' 
F.  Lewis  of  Berlin  and  E.  Allen  Moore  will 
apply  at  the  coming  session  of  the  Legislature 
for  the  right  to  build  a  trolley  line  from 
Chapel  corner  in  Kensington  to  the  .American 
Paper  Goods  Co.  plant,  thence  through  Cat 
Hole  pass  to  Meriden  to  meet  the  existing  hue 
between  Meriden  and  Milldale.  also  to  run  a 
line  down  Kensington  avenue  to  Colony  St., 
Meriden  to  connect  with  the  line  there,  and 
further  to  connect  with  the  Meriden  line  at 
West  Main  St.  They  also  wish  to  build  a  line 
from  Kensington  to  New  Britain  to  connect 
with  the  local  line  at  the  foot  of  Kensington 
St.,  and  at  the  corner  of  South  Main  St.  and 
Franklin    Sq. 

•J-  indicates  work  now  open  for  bids. 


The  Connecticut  Co.,  New  Haven,  Conn., 
operating  all  electric  railways  in  Connecticut 
lor  the  New  York,  New  Haven  &  Hartford 
R.  R.,  which  also  owns  a  number  of  lines  in 
Massachusetts,  will  petition  the  next  session 
of  the  General  .-\ssembly  for  a  charter'  for  a 
trolley  line  from  New  Hartford  along  the' 
west  branch  of  the  Karmington  River  through 
Pleasant  Valley,  Riverton,  Colebrook  River  to 
New  Boston,  Mass.  It  is  probable  that  this 
will  be  a  part  of  the  proposed  line  from  West- 
field.  Mass.,  to  Otis  and  Sandisfield,  which  in- 
cludes the  village  of  New  Boston.  The  com- 
pany will  also  make  application  for  a  charter 
for  a  trolley  line  from  Canaan,  northerly  to 
the  Massachusetts  state  line  for  the  extension 
of  the  road  now  being  built  from  Great  Bar- 
rington,  Mass, 

The  Danbury  &  New  Milford  Street  Ry. 
Co.,  Frank  S.  Bishop,  Secretary,  New  Mil- 
ford,  is  to  ask  the  next  Legislature  for  an  ex- 
tension of  time  in  which  to  build  its  road. 

The  Moodus  &  East  Hampton  Electric  Ry. 
Co.  is  to  apply  to  the  legislature  for  permis- 
sion to  construct  a  line  between  Moodus  and 
Marlborough,  via  East  Hampton,  a  distance 
of  about  twelve  miles.  The  route  runs  along 
the  east  side  of  Lake  Pocotapaug,  a  summer 
resort  in  East  Hampton  and  joins  the  Nor- 
wich, Colchester  &  Hartford  at  Marlborough 
Mills.  Hartford  capitalists  are  behind  the 
project,  which  is  in  reality  a  continuation  of 
a  project  for  a  trolley  line  between  Moodus 
and  East  Hampton  on  which  considerable  work 
was  done  several  years  ago.  Owing  to  lack  • 
of  funds  and  legal  entanglements  the  work 
was  abandoned  at  that  time. 

The  Bristol  &  Plainville  Tramway  Co.  in- 
tends tp  ask  the  incoming  General  Assembly 
to  continue  its  rights  to  build  and  extend  its 
lines  according  to  the  provisions  of  its  charter 
and  of  the  amendments  thereto,  and  that  it 
may  be  authorized  to  lay  its  tracks  and  build 
lines  on  Agnew  Ave.,  South  Main  St.  and 
Eagle  sts.  in  the  village  of  Terryville.  G.  K 
Cockings.  Bristol.  Conn.,  is  general  manager 
and  ourchasing  agent  of  the  company. 

Board  of  Directors  of  the  New  York,  New 
Haven  &  Hartford,  have  approved  plans  for 
the  construction  of  the  proposed  new  stone 
and  brick  station  at  New  Haven,  Conn.,  located 
on  Meadow  St.  The  structure,  wdiich  will  be 
1  000  ft.  long  and  about  oOO  ft.  wide,  will  cos;  • 
$1,000,000  and  will  require  about  a  year's  time 
for  completion.  Edward  Gagle,  New  Haven, 
Conn.,  is  Chief  Engineer  of  the  company. 

Florida. 

Good  progress  is  being  made  on  the  exten- 
sion of  the  Ocala  Northern  Ry.  of  Ocala,  to 
Palatka,  and  it  is  expected  that  trains  will  be 
in  operation  between  Ocala  and  Palatka  by 
July  1  next.  Work  will  be  started  soon 
placing  rails  from  a  short  distance  the  other 
side  of  Fort  McCoy  on  to  Palatka.  This  road 
will  shorten  the  distance  between  Ocala  and 
Palatka  over  40  miles. 

Georgia. 

The  Secretary  of  State  has  granted  an  ex- 
tension of  three  years  to  the  charter  of  the 
Atlanta,  Stone  Mountain  &  Lithonia  R.  R.  Co., 
a  line  which  is  in  process  of  construction  from 
Lithonia  to  .Atlanta  by  Venable  Bros,  of  At- 
lanta. 

The  Southern  Ry.,  W.  H.  Wells,  Chief  En- 
gineer of  Construction,  Washington,  D.  C.  is 
planning  to  increase  its  yard  facilities  at  At- 
lanta, Ga.,  by  the  construction  of  13  spur  tracks 
and  10  wagonways.  .About  $150,000  is  to  be 
expended. 

Sufficient  working  capital  has  been  secured 
to  assure  the  completion  of  the  Wrightsville, 
Adrian  &  Lyons  R.  R.  Grading  has  been  car- 
ried on  for  some  time  from  both  ends  of  the 
line  and  there  is  only  a  gap  of  about  !0  miles 
in  the  middle  unfinished.  The  tcrn-:"nial  points 
of  the  line  are  Lyons  and  Wrightsville. 

Idaho. 

Survevs  have  been  made  by  the  engineers 
of  the  Soutliern  Pacific  Ry.  Co.,  from  Rogerson, 
Idaho,  through  Contract,  Nevada,  a  distance 
of  4"  miles  and  down  to  a  point  on  the  above 
railroad   near   Wells. 


Illinois. 

The  Southern  Street  Ry.  Co.,  Chicago,  111., 
operated  by  the  Chicago  City  Ry.  Co.,  has 
certified  to  the  Secretary  of  Stale  to  an  in- 
crease of  capital  stock  from  $800,000  to  $2,- 
400,000. 

D.  O.  Ward,  •'^Ol  South  Austin  Ave.,  Chi- 
cago, has  submitted  to  the  \'illage  Board  of 
Oak  Park  a  plan  for  a  street  car  line  through 
Oak  Park,  from  Harrison  St.  on  the  south  to 
Chicago  Ave.  on  the  north. 

The  Santa  Fe  System  has  planned  to  elim- 
inate the  grade  crossing  of  the  public  road 
between  mile  post  1G7  and  1()8.  Illinois  divi- 
sion, and  plans  to  construct  a  subway  and  an 
overhead  bridge  instead  at  a  cost  of  $9,000. 

.Announcement  has  been  made  th^t  construc- 
tion work  on  the  St.  Louis  &  St.  Libory  R.  R 
will  be  resumed  at  once.  This  line  has  been 
under  construction  from  near  Freebury  to  St. 
Libory  for  the  past  year  and  is  built  to  tap 
the  rich  coal  fields  of  Southern  St.  Clair 
County  and  place  the  coal  on  the  St.  Louis 
market.  .All  of  the  grading  for  the  road  from 
Freeburg,  where  the  line  taps  the  Illinois  Cen- 
tral, has  been  completed  and  the  coal  mine  at 
St.  Liborv.  owned  by  the  promoters  of  the 
line,  will  resume  the  work  of  hoisting  coal  the 
early  part  of  the  new  year.  .An  extension  from 
St.  Libory  &  Nashville,  III.,  is  also  to  be  built. 
Edward  Thomas,  a  contractor  of  Belleville, 
III.,  is  interested. 

Plans  are  underway  for  the  construction  of 
extensions  of  the  Central  Illinois  Traction 
Co.'s  line  so  as  to  form  a  connection  with  the 
Illinois  Traction  system  in  Illinois  and  the 
McGowan  system  in  Indiana.  The  plan  pro- 
poses the  construction  of  a  line  to  Paris  and 
then  north  to  Chrisman,  14  miles,  where  a 
connection  will  be  made  with  the  Illinois  Trac- 
tion System  line  which  will  be  built  south  from 
Ridge  Farm.  Connection  with  the  McGowan 
system  will  be  made  at  Paris.  M.  E.  Samp- 
sell,  Chicago,  III.,  is  President  of  the  Central 
Illinois  Traction   Co. 

The  Pekin  and  Pittsburg  Interurban  Ry.. 
which  projects  six  miles  of  city  line  at  Pekin 
is  now  selling  bonds  for  construction  purposes. 
The  road  will  he  built  by  day  labor.  J.  E. 
Melich,  C.  E.,  Springfield,  111.,  is  Chief  Engi- 
neer and  President. 

Indiana. 

The  Lake  Erie  &  Western  R.  R..  W.  G.  .At- 
wood.  Chief  Engineer.  Indianapolis,  Ind.,  is 
contemplating  double  tracking  its  line  between 
Kokomo  and  Indianapolis. 

The  Northern  Indiana  Ry.  Co.,  South  Bend, 
is  considering  double  tracking  its  Michigan  St. 
line  between  the  Lake  Shore  R.  R.  and  Ohio 
St.  at  South  Bend. 

Iowa. 

Final  surveys  have  been  made  for  a  new 
line  for  the  Chicago.  Rock  Island  &  Pacific 
R.  R.,  from  Des  Moines  to  .Allerton.  Iowa 
press  reports  state  that  officials  of  the  road 
say  the  line  will  be  built  next  year  providing 
the  money  market  does  not  get  too  close. 

Kansas. 

Dr.  H.  L.  Murlin,  President  of  Baker  Uni- 
versity, Baldwin,  Kan.,  is  formulating  plans 
for  the  construction  of  an  electric  railway 
from  Baldwin  to  Olathe  to  connect  with  the 
Strang  electric  line  to  Kansas  City.  .A  com- 
pany will  probably  be  formed  to  build  and 
operate  the   line. 

The  Manhattan  City  &  Interurban  Ry.  Co., 
which  projects  a  line  between  Manhattan  and 
Fort  Riley,  Kan.,  has  located  the  line  between 
the  former  place  and  Ogden.  a  distance  of 
|0  miles,  and  will  begin  construction  work 
as  soon  as  right  of  way  is  secured.  The  line 
will  cost  about  $l.i0,0iiO.  Manhattan  City  has 
voted  $20,000  in  bonds  and  Ogden  Township 
has  voted  $10,000  in  bonds  for  the  line.  Con. 
M.  Buck,  formerly  Citv  Engineer  of  Manhat- 
tan City,  is  Chief  Engineer  of  the  railway. 

.According  to  an  announcement  recently 
made  by  Charles  Gray.  Canton,  Kan.,  and  Dr. 
Bremen.  Ro.xbury.  a  contract  has  been  entered 
into    with     an    eastern    corstructinn    crmipany 
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providing  for  the  construction  of  the  pro- 
posed line  of  the  Motor  Grand  R.  R.  Co.  The 
contract  provides  that  the  promoters  of  the 
company  must  dispose  of  $350,000  worth  of 
stock  for  the  line  between  Newton  and  Salina. 

Kentucky. 

®Bunn  &  Co.,  Big  Stone  Gap,  Va.,  have  been 
awarded  the  contract  for  a  5-mile  extension  of 
the  Roaring  Fork  branch  of  the  Interstate 
R.  R.,  a  coal  carrier,  beyond  the  Kentucky  bor- 
der in  the  Virginia   coal  field. 

Surveys  have  been  completed  for  a  line  of 
railroad  from  Harlan  Courthouse  through 
Clover  Fork  Valley  via  Keokee,  Lee  county, 
Virginia,  to  Appalacliia,  in  Wise  county,  where 
it  connects  with  the  Louisville  &  Nashville 
main  line  and  tlie  Virginia  &  Southwestern 
Ry.  There  are  good  grounds  to  believe  that 
the  Loui.sville  &  Nashville  R.  R.  will  let  this 
road  to  contract  at  an  early  date  in  order  to 
make  connection  with  the  rich  coal  deposits 
across  the  Cumberland  Mountain  in  Eastern 
Kentucky. 

The  Chesapeake  &  Ohio  Ry.  has  been  mak- 
ing preliminary  surveys  between  Brashears 
and  Camtown  for  changing  the  roadbed  in 
order  to  begin  double  tracking  in  tlie  spring. 

The  Nashville,  Chattanooga  &  St.  Louis  Ry., 
H.  McDonald,  Chief  Engineer,  Nashville, 
Tenn.,  has  secured  an  option  on  the  necessary 
land  and  will  shortly  have  work  started  on  re- 
building its  tracks  into  Hickman,  Ky. 

Louisiana. 

A  charter  has  been  issued  the  Shrcvcport  & 
Memphis  Ry.  Co.  to  build  a  line  from  El 
Dorado  southwest  to  Homer  and  Minden, 
La.,  a  distance  of  45  miles.  Later  it  is  be- 
lieved that  the  line  will  be  extended  north- 
ward to  Memphis.  O.  C.  Ferguson,  A.  R. 
Johnson  and  others  of  Homer,  La.,  arc  the 
incorporators.  It  is  believed  that  the  EI 
Dorado  &  Wesson  Ry.  of  Wesson,  Ark.,  is 
behind  the  project. 

Advices  from  Baton  Rouge,  La.,  state  that 
the  Southern  Pacific  has  completed  the  La- 
faycttc-Baton  Rouge  cut-off  to  that  place. 
Early  in  the  new  year  will  be  inaugurated 
through  westbound  freight  and  passenger  serv- 
ice from  the  Illinois  Central  and  other  East- 
ern Harriman  allied  lines,  via  Hammond, 
Baton  Rouge  and  Lafayette.  The  Baton 
Rouge,  Hammond  and  Eastern  link  in  this  cut 
off  has  been  graded  and  ballasted  up  to  stand- 
ard, and  is  ready  now  for  the  heaviest  service. 
The  Laf.iyctte-Balon  Rouge  short  line  is 
finished  in  standard  condition,  and  only 
waits  settling  under  preliminary  traffic 
before  through  service  is  inaugurated. 
The  engineering  feat  of  mastering  the  Atcha- 
falays  Swamp  is  said  to  be  among  the  most 
notable  accomplished  in  recent  years  in  South- 
ern railroading. 

The  Shrcvcport  &■  Memphis  Ry.  Co.,  incor- 
porated Dec.  23,  at  Shrcvcport,  La.,  has  com- 
pleted surveys  between  Eldorado,  Ark.  and 
Min<lcn.  La.,  45  miles.  Capitalists  of  Chicago 
and  .M.  Louis,  Mo.,  are  back  of  this  project. 

Maine. 

Surveys  have  been  made  from  Washington 
to  New  Sweden  for  the  proposed  electric  rail- 
way of  the  Aroostook  Valley  R.  R.  Co.,  A. 
R.  Gould,  President,  Presque  Isle,  Me.  It  is 
now  proposed  to  run  a  branch  line  from  some 
point  on  the  survey  to  Caribou  and  from  that 
town  to  Limestone. 

Maryland. 

A  committee  of  citizens  of  Timonium  has 
bicn   appointed   to  urge   upon   officials  of  the 

iiited   Railways  of   Baltimore   that  they  ex- 

nd  cither  their  Mount  Washington  or  Tow- 
son  line  to  Timonium. 

Residents  (if  Perry  Hall,  Baltimore  County, 
have  petitioned  the  Baltimore  &  Bclair  Elec- 
tric Ry.  Co.,  Belair.  Md.,  to  extend  its  line 
to  Bclair  through  Perry  Hall  and  Kingsville 
instead  of  through  Fork  and  Reckord. 

The  Hagerstown  &  Clearsprinr  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of 
$15,000  and  proposes  to  build  an  electric  rail- 
way from  Hagerstown  to  Clearspring,  a  dis- 
tance of  12  miles.     It  is  proposed  to  build  the 
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road  ultimately  to  Alercersburg.  The  incor- 
porators are  Major  L.  N.  Downs,  of  New 
York;  Hugh  L  Kirby,  of  Harpers  Ferrv ;  Alex- 
ander R.  "Hagner,  Robert  H.  McCauley  and 
James  B.  Kreps,  of  Hagerstown.  The  project 
has  been  promoted  by  Major  L.  N.  Downs. 

Massachusetts. 

The  promoters  of  the  Worcester  &  North- 
ern Street  Ry.  Co.,  who  plan  the  construction 
of  a  direct  line  from  Fitchburg  to  Worcester, 
have  asked  for  an  extension  of  the  franchise. 
It  is  said  that  promotion  work  for  this  road 
is  well  along,  and  that  preliminary  construction 
will  be  started  next  spring. 

The  Grand  Trunk  Ry.,  H.  G.  Kelly,  Chief 
En.gineer,  is  reported  to  be  making  rapid  prog- 
ress with  its  surveys  for  the  route  of  its 
subsidiary  line,  the  Southern  New  England 
Ry.,  between  Palmer  and  Southbridge,  Mass. 
This  line  will  connect  with  the  Southern  New 
England  Ry.  line  to  be  built  in  Rhode  Island, 
both  constituting  the  southeastern  extension  of 
the  Grand  Trunk  system.  Officials  of  tlie  com- 
pany state  that  they  expect  the  Massachusetts 
State  requirements  regarding  the  obtaining  of 
the  consent  of  the  selectmen  of  the  towns 
through  which  the  road  will  pass,  will  be 
adjusted  in  a  short  time,  as  well  as  the  paying 
in  of  the  required  10  per  cent  of  the  capital. 
From  the  present  outlook  ground  may  be 
broken  in  the  spring  on  the  section  from 
Southbridge  to  Palmer. 

Michigan. 

It  is  likely  that  the  Detroit  &  Mackinac  Ry., 
L.  O.  Pettyes,  Chief  Engineer. -East  Tawas, 
Mich.,  w-ill  have  some  construction  work  done 
this  winter  on  the  building  of  its  Rogers  City 
branch  through  to  Calcite. 

Minnesota. 

\\'ick,  O'Connel  &  Co.,  Houghton,  Mich.,  now 
have  six  electrically  driven  drills  at  work  on 
the  600-ft.  tunnel  for  the  Canadian  North- 
ern Ry.  near  Smithville.  At  the  middle  of  this 
month  the  tunnel  was  into  the  rock  about  50 
ft.  It  is  expected  that  the  tunnel  will  be  com- 
pleted by  June  1  next. 

Work  on  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie  R.  R.  cut-off  between  Chippewa 
Falls  to  St.  Paul,  Minn.,  is  about  completed 
shortening  the  distance  between  the  two  points 
by  12  miles.  By  the  time  the  new  high  bridge 
over  the  St.  Croix  River  is  completed  the 
line  will  be  ready  for  operation.  Thomas 
Green,  Minneapolis,  Minn.,  is  Chief  Engineer 
of  the  company. 

It  is  reported  that  the  Shevlin-Carpenter 
Lumber  Interests,  Minneapolis,  Minn.,  are 
contemplating  the  construction  of  a  railroad 
to  open  up  their  holdings  in  the  vicinity  of  Red 
Lake.  The  line  will  run  between  Kelliher 
and  Spooncr  connecting  with  the  Funkley- 
Kellihcr  branch  of  the  Minnesota  &  Interna- 
tional Ry.  It  will  be  started  from  Kelliher 
across  the  Tamarac  River  not  far  from  the 
eastern  extremity  of  Upper  Red  Lake,  fol- 
lowing the  high  bridge  through  the  big  swamp 
northeast  of  the  lake  direct  to  Spooner. 

The  Great  Northern  and  the  Minneapolis, 
St.  Paul  &  Sault  Ste.  Marie  Railroads  have 
purchased  about  600  acres  of  land  in  the 
northeast  part  of  Minneapolis  for  terminal 
purposes. 

Missouri. 

The  Santa  Fe  System  plan  on  constructing 
six  new  tracks  and  extending  three  old  track's 
at  Lexington  Junction,  Mo.,  at  an  estimated' 
cost  of  $2,800. 

a-iJnAA  ^'^"'^  ^^  System  has  appropriated 
*10,000  to  cover  the  cost  of  making  changes 
"V!^  ^^'*''  P''"'  ^'  Lexington  Junction,  Mo 
».T.A  "'^  ^^  System  has  planned  to  spend 
$4,000  to  cover  the  cost  of  widening  its  banks 
and  budding  a  protection  at  mile  post  435, 
Missouri  Division. 

r-'^''\P'^  Council  Committee  of  Kansas 
Lity,  Mo.,  at  a  recent  meeting,  took  up  for 
consideration  the  recommendation  of  the 
Utility  Board  to  grant  the  Intercity  Viaduct 
freight  Ry.  Co.  a  franchise  for  an  electrical 
switching  system  on  several  northside  streets. 
rk  now  open  for  bids. 


St.   Louis  Items. 

Bv  A.  B.  KoF.NiG. 

We  wish  all  the  readers  of  Engineering 
CoNTR.\rTiNG  a  happy  and  prosperous  New 
Year. 

Wm.  Bates,  Secretary  and  Treasurer  of 
the  Mclntyre  &  Teese  Construction  Co., 
spent  Christmas  week  here  with  his  fam- 
ily. Bates  says  that  their  sewer  and  street 
paving  contracts  in  Wichita  are  all  getting 
along  nicely. 

A  complete  change  of  the  Board  of  Lo- 
cal Improvements  plans  for  the  improve- 
inent  of  Ridge  Ave.  in  East  St.  Louis,  111., 
prevented  the  ordinance  for  that  work 
from  going  to  the  City  Council  for  ap- 
proval last  week,  although  the  Council  au- 
thorized the  improvement  of  three  other 
streets.  Although  it  was  at  first  intended 
.to  pave»  Ridge  Ave.  with  Telford,  from  the 
Venice  and  Carondelet  Belt  Railroad  tracks 
to  Illinois  Ave.,  the  Board  of  Local  Im- 
provements has  decided  to  use  brick  in- 
stead of  the  gravel  and  to  improve  the 
street  all  the  way  from  17th  to  29th  St. 
City  Engineer  William  J.  Crocken  an- 
nounced that  he  will  immediately  prepare 
plans  for  the  improvement  and  that  it  will 
be  ready  for  a  public  hearing  about  Jan. 
1st.  Because  of  the  difference  in  cost  be- 
tween the  Telford  and  brick,  which  is 
about  60  per  cent,  and  the  larger  territory 
to  be  covered  in  the  improvement,  the  cost 
of  the  work  will  be  approximatelv  $16,500. 
instead  of  $8,100  as  intended  under  the 
original  plan.  The  ordinances  for  the  im- 
provement of  18th  St..  19th  St.  (best  known 
as  Gray  Boulevard  and  27th  St.),  which  in- 
volve an  expenditure  of  approximately 
$46,500.  were  approved  by  the  Council  as 
they  were  received  from  the  Board  of  Lo- 
cal Improvements.  The  Telford  style  will 
be- used  in  the  paving  of  Gray  Boulevard 
and  18th  St.,  which  will  cost  $17,300  and 
$14,200  respectively,  while  brick  will  be 
used  in  the  27th  street  work  at  a  cost  of 
about  $15,000. 

Fire  destroyed  part  of  Koenig's  Labor 
Agency  in  Little  Rock  on  the  night  of 
Dec._  21st.  Business  was  not  interrupted 
a  minute,  for  Jack  Gordner,  the  manager 
there,  was  doing  business  on  the  sidewalk 
until  he  got  some  new  furniture  in  the  of- 
fice  the   next   morning. 

A  _  message  from  Carlyle,  111.,  says  the 
coming  year  promises  to  be  the  banner 
twelve  months  for  the  promotion  and  build- 
ing of  interurban  railroads  in  Southern- 
Central  Illinois.  The  indications  are  un- 
usually favorable  for  the  efforts  of  the  cit- 
izens to  bring  results.  In  this  sec- 
tion interest  is  centered  in  the  sur- 
vey for  an  electric  line,  to  be  built  by  the 
Springfield  &  Central  Illinois  Traction 
Co.  The  work  is  being  done  under  the 
supervision  of  Isaac  A.  Smith  of  St.  Louis, 
president  of  the  company.  The  corps  of 
surveyors  started  at  Centralia,  followed 
the  west  side  of  the  main  line  of  the  Ill- 
inois Central  to  Sandoval,  thence  west  on 
the  south  side  of  the  Baltimore  &  Ohio 
Southwestern  to  Carlyle,  through  Shattuc, 
Ferren  and  Huey.  A  crossing  of  the  steam 
railroad  was  made  in  the  western  part  of 
the  city.  The  surveyors  are  now  going 
north,  and  expect  to  reach  Greenville  by 
the  middle  of  next  week.  From  that  city 
the  proposed  line  passes  through  Hills- 
boro.  making  Springfield  the  northern  ter- 
minus. From  Greenville  a  branch  road  is 
to  be  built  west  to  Alhambra  and  south- 
west to  Edwardsville,  connecting  with  the 
McKinley  System.  The  proposed  line  is 
considered  one  of  the  best  electric  rail- 
road propositions  in  the  State.  In  addi- 
tion to  the  above  project,  the  owners  of 
the  Central  City  Electric  system  say  they 
will  extend  their  line  north  to  Sandoval, 
and  probably  east  to  Salem,  the  county 
seat  of  that  county.  The  stockholders  of 
the  Carlyle  &  St.  Louis  Electric  Railroad 
Company  are   also  getting  ready  to   revive 
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interest  in  their  proposed  line  west  from 
this  city  to  Lebanon,  through  Beckemeyer, 
Breese,  Aviston,  Trenton  and  Summer- 
tield.  The  survey  was  made  several  years 
ago.  Another  projicted  line  is  from  Pana 
to  Granite  City,  through  Nokomis,  Cof- 
feen,  Greenville  and  Highland.  The  back- 
ers of  this  project  are  the  Decatur  & 
Southern  Railway  Traction  Co.  It  is 
claimed  that  actual  work  on  this  line 
will  start  within  a  few  months.  Since  each 
of  the  proposed  lines  will  serve  different 
territory,  one  will  derive  benefit  from  the 
other.  The  McKinlcy  System  contem- 
plates a  line  from  Cairo  to  St.  Louis.  The 
Southern  Traction  Co.  nlans  a  line  from  St. 
Louis   to   Belleville. 

Chas.  C.  Gentry,  P.  O.  Box  418.  Seattle, 
Wash.,  writes  us  that  he  has  some  of  the 
finest  team  work  on  record  in  Canada  to 
sub-let.  Work  will  last  from  three  to  five 
years.  Contractors  wanting  work  in  this 
part  of  the  country  should  write  Gentry  at 
once. 

Interurban    cars    equipped    with     storage 
batteries   will    be    operated    from    St.    Louis 
to   Waterloo,    1(1..    by    the    East    St.    Louis, 
Columbia    &    Waterloo    Railway,    which    is 
now   under   construction.     Large   cars   of  a 
special  type  will  be  built  for  the  new  rail- 
way in  accordance  with  designs  just  drawn 
and   submitted   to   the   manufacturers.      Ed- 
win  H.   Conrades   of  the   Donk   Bros.   Coal 
&    Coke    Co..    president     of     the    line,    an- 
nounced last  week  that  he  had  reached  an 
agreement  with  the  East  St.  Louis  &  Sub- 
urban   Co.    whereby    the    through    cars    to 
and    from    Waterloo    will    cross    the    Eads 
Bridge  and  stop  at  Third  street  and  Wash- 
ington  avenue.      He   said   the   line   will    run 
cars    also    over   the    municipal    free    brid.gc. 
The      storage-battery      car,      invented      by 
Thomas  A.   Edison,  has  been  in  service  in 
New   York    City    since    March.      This    is    a 
small,   single-truck   experimental   coach.     A 
large    double-truck    car    is    in    operation    at 
West   Orange,    N.   J.      One   of   the   demon- 
stration coaches  will  be  shipped  to  East  St. 
Louis  within  the  next  thirty  days  and  test- 
ed   by    the    East    Side    Suburban    System. 
The  East  St.  Louis,  Columbia  &  Waterloo 
Railway  will  be  the  first  line  west  of  New 
York    City   to    adopt    the    electric    storage- 
battery    car    as     the     standard    equipment. 
Trolley  wire   or   the   third   rail   will   not   be 
required.     The   cars  will  contain   their  mo- 
tive power.     The  new  railway  will   be  the 
first   interurban    road   south    from    East   St. 
Louis,   all   the   existing   lines   running   east, 
north   and  northeast.     It  is  planned  to  ex- 
tend it  down  to  Cairo,  forming  a  new  route 
from   St.   Louis,   through   Southern   Illinois 
to  the  Ohio  river.     The  road  is  completed 
in    East   St.   Louis.     Franchises   have   been 
obtained    from     Columbia,    Waterloo     and 
other  towns  on  the  line.     Right;of-way  has 
been  acquired  over  the  whole  distance,  and 
Mr.  Conrades  is  now  readv  to  receive  pro- 
posals for  the  construction  work.     The  en- 
gineers  engaged   to   investigate   the   practi- 
cability   of    the    storage-battery    car    have 
drafted      suggestions     for     improving     the 
equipment.      Besides   a   new   type   of   truck, 
the  cars  will  be  equipped  with  a  hot-water 
heating   system   to   be   fired   by   the   motor- 
man.      In   other   respects,   the   coaches   will 
be   on   the   same   style   as  the  largest  inter- 
urban   equipment,    with    smoking    compart- 
ments     and      other      distinctive      features. 
Sheds  will  be  constructed  at  each  terminus 
for  changing  the  batteries.     The  engineers 
have  recommended  the  housing  of  each  car 
during  the  charging  process. 

A.  J.  Manlev,  the  Labor  Agent  of  the 
Great  Northern  R.  R.,  was  in  St.  Louis 
last  week  making  arrangements^  for  the 
next  season  supply  of  labor  for  this  road. 

Robert  W.  Sikking,  secretary  of  the 
East  Side  Levee  and  Sanitary  District,  last 
Tuesday  delivered  to  the  seven  banks 
which  bought  them  450  $1,000  bonds.  The 
bonds  were  authorized  by  the  Levee  Com- 
missioners   to    provide    money   with    which 


to  carry  on  their  work,  'ihe  bonds  arc  to 
be  redeemed  in  one  year  from  September 
1,  1910.  and  bear  S  per  cent  interest.  The 
coupons  are  dated  March  1,  and  Septem- 
ber 1,  1911.  The  eiiiirc  proceeds  of  the 
bond  issue  will  be  used  by  the  Levee  Com- 
missioners in  their  work  on  builcjing  a 
series  of  canals  and  levees  to  protect  East 
St.  Louis  and  the  East  Side  from  high 
water  in  future  years.  The  seven  banks 
which  bought  the  bonds  are:  Illinois  State 
Trust  Company  Bank,  Southern  Illinois 
National  Bank,  Union  Trust  &  Savings 
Bank,  Citizens'  Savings  &  Trust  Company, 
and  the  National  Stock  Yards  National 
Bank  of  East  St.  Louis,  the  First  National 
Bank  and  the  Granite  City  National  Bank 
of  Granite   City,  111. 

Capt.  Jack  Kclton  after  an  illness  of  two 
years  showed  up  in  St.  Louis  the  day  be- 
fore Christmas.  With  the  exception  of  be- 
ing a  little  weak  he  claims  to  be  O.  K.  and 
as  good  as  ever  now. 

The  Board  of  Public  Improvements 
through  Commissioner  of  Supplies  Boyce 
is  advertising  for  bids  for  the  wrecking  of 
the  six  blocks  between  Seventh  St.  and 
the  river  and  Chouteau,  Lombard  and  Gra- 
tiot Sts.,  over  which  the  west  wagon  ap- 
proach of  the  Municipal  Free  bridge  will 
Iiass.  The  work  is  to  begin  on  Jan.  3.  and 
must  be  completed  by  May  15.  The  build- 
ings to  be  wrecked  were  condemned  by  a 
special  commission,  consisting  of  F.  N. 
Judson.  Charles  7..  Tremley  and  W.  A. 
Caulfield.  at  a  cost  to  the  city  of  more 
than  $1,000,000.  .Xmong  the  structures  arc 
those  of  the  National  Lead  Works  and  the 
Columbia  Buggy  Company.  The  bids  ad- 
vertised for  demand  that  all  debris  be  re- 
moved" from  the  premises.  A  $5,000  bond 
and  a  cash  deposit  of  the  same  amount  are 
required  of  the  successful  bidder,  who  must 
paj'  the  cash  to  the  city  upon  the  accept- 
ance of  the  bid. 

Charley  Nagcl  is  pushing  his  work  on 
the  electric  line  north  of  .Alton.  111.,  and 
expects  to  finish  before  spring. 

Many    of    the    old    time    sprinkling    con- 
tractors were  missing  from  the  list  of  low- 
est bidders  in  the  letting  held  by  the  Board 
of   Public   Improvements.     The   lowest  bids 
are  about  S  per  cent  higher  than  the  pres- 
ent rate,  and  are  higher  than  last  year,  but 
not   quite  as   high   as   1908.     The   total   cost 
of  sprinkling  590   miles   of  streets  .for   1911 
will  be  about  $272,500.    Delay  in  the  award- 
ing of   the    contracts   is   expected   to   result 
from  the   concentration   of  the  job   into   so 
few  hands.     One  contractor,  Wm.   H.   Red- 
erneyer,  is  low  bidder  in   19  of  the  40  dis- 
tricts. .    This    would    give    him    about    285 
miles   of   the   590   miles    of   streets.     There 
is  doubt  in  the  mind  of  the  Street  Commis- 
sioner   Travilla    that     one     contractor    can 
handle    so    much    work    to    the    satisfaction 
of  the   city.     Travilla  is   to   lay  the  matter 
before  the   Board,  and  the   latter  is   to  call 
Redemeyer  and   the   other  big  contractors 
in   for  a  conference.     Stephan   Ratican   has 
the  low  bid  in   seven   of  the  forty  districts 
giving  him  115  miles  and  putting  400  miles 
in   the   hands   of  two  contractors.     If  they 
can  convince  the  Board,  however,  they  can 
handle  the    work    they    will    be    given    the 
contracts.      About    half    dozen    contractors 
whose  names  have  become  watch  words  in 
the     sprinkling    department     disappear    en- 
tirely   from    the    work     this     year.      Their 
names  figured,  as  usual,  in  the  bidding,  but 
their  bids  were  not  low  enough  to  get  un- 
der  Redemeyer    and    Ratican.      Seven    bids 
were    received    in   each   district.      The   con- 
tracts for  the  present  year  include  578  miles 
of   street    and   aggregate    in    the    forty .  dis- 
tricts   $254,429,    or    an    average    of    $40    a 
mile.  The  increase  will  make  the    :ost  about 
^62   to  $465   a   mile,    and   the   twelve    addi- 
tional  miles    increase    the    total   by   about 
$5..50O. 

Mike  Conroy  was"  in  town  the  other  day. 
Mike  expects  to  shut  down  on  his  work 
until  spring. 


Montana. 
S.  \y.  Gcbo,  promoter  of  the  interurban  line 
from  Lewistown,  Mont.,  sailed  on  Dec.  21,  for 
Europe   to   complete   arrangements      for     the 
financing  of  the  road. 

The  f.ict  that  Porter  Bros.  Se  Welch  of  Spo- 
kane, railroad  contractors,  who  have  for  a  long 
time  been  under  the  employ  of  the  Hill  in- 
terests, are  rcconnoitcring  in  the  Snake  River 
district  above  Lcwiston,  Mont.,  gives  rise  to 
the  rumor  that  the  Hill  interests  are  about  to 
let  a  large  railroad  contract  in  that  vicinity. 
As  the  Gilmorc  &  Pittsburg  R.  R.  has  been  for 
some  time  running  lines  along  Salmon  and 
Snake  Rivers  to  Lcwiston  it  is  believed  that 
the  contractors  are  going  over  their  surveys 
and  that  it  will  develop  shortly  that  the  G.  & 
P.  R.  R.  is  being  backed  by  Hill  interests. 

It  is  reported  that  the  Canadian  Pacific  will 
build  an  extension  to  its  Crow's  Nest  Pass 
line  into  Baynes  Lake,  Waldo  and  thence 
southwest  through  Roosville  and  connect  with 
the  Great  Northern  R.  R.  at  Eureka.  Mont 

Work  has  been  started  by  Bates  &  Rogers 
Construction  Co.,  3.5,5  Dearborn  St.,  Chicago, 
III.,  on  its  contract  in  the  Bitter  Root  Moun- 
tains, which  includes  the  lining  of  the  Taft 
tunnel  with  concrete.  The  center  portion  of 
the  tunnel  will  be  lined  at  the  present  time. 
Gravel  for  the  work  will  be  secured  at  French- 
town,  Mont. 

Nebraska. 
The  Chicago,  Burlington  &  Quincy  K.  R. 
has  completed  three  sections  of  the  inbound 
freight  house  for  its  new  $800,000  freight 
terminal  at  Omaha.  Early  next  spring  work 
on  finishing,  the  in-bound  house  and  the  com- 
pletion of  the  out-bound  house  will  be  started. 
At  the  same  time  the  terminal  grading,  which 
is  being  done  on  8th  St.  will  be  finished,  mak- 
ing It  an  easy  grade  from  the  freight  house 
to  the  business  parts  of  the  city.  The  ter- 
minal consists  of  two  freight  houses,  an  out- 
bound and  an  in-bound,  with  three  intermed- 
iate platforms  and  eight  tracks,  the  tracks 
having  space  enough  to  accommodate  200  cars. 
The  buildings  are  of  brick  construction  with 
heavy  concrete  foundations. 

Nevada. 

The  LT.  S.  Mine  Co.,  owning  rich  copper 
properties  in  both  Ely  and  Ward,  in  order  to 
secure  a  railroad  for  Ward  to  connect  that 
camp  with  Ely  and  the  Nevada  Northern,  has 
floated  $.300,000  in  bonds  for  its  construction. 
It  is  said  that  the  work  on  the  construction  of 
the  railroad  will  soon  commence.  The  sur- 
vey has  already  been  made. 

New  York. 

The  Harlem  River  R.  R.  Co.,  New  York 
City,  is  said  to  be  considering  a  plan  -to  ex- 
tend its  present  electric  terminal  at  North 
White  Plains  to  Brewster.  It  is  stated  that 
the  company  intends  next  spring  to  double 
track  Its  road  from  Pawling  to  Chatham  to 
meet  the  increased  traffic  on  that  division. 

The  Buffalo,  Lockport  &  Rochester  Ry. 
(electric)  has  been  purchased  bv  a  syndicate 
headed  by  Charles  D.  Beebe,  Svracuse,  Presi- 
dent of  the  Rochester,  Syracuse  &  Eastern  R. 
R.  The  road  will  be  operated  separately  by 
Mr.  Beebe  and  several  independent  associates. 
The  Lehigh  Valley  R.  R.  is  to  construct  a 
new  transfer  station  at  Manchester.  N.  Y 
where  will  be  concentrated  most  of  the  tran- 
fer  work  now  done  at  Sayre,  Geneva  and  Ea- 
Buffalo.  The  plan  provides  for  three  p!a; 
forms,  each  800  ft.  long  and  16  ft.  wide.  Thcr 
will  be  28,000  ft.  of  new  track. 

Estimates  have  been  made  showing  that  the 
cost  of  the  proposed  1.3  mile  trollev  road  from 
Rome  to  Oneida  will  be  as  follows:  125  tons 
of  steel  rails  to  the  mile,  weighing  80  lbs.  to 
the  yard,  or  1.625  tons,  at  $25  per  ton,  $fO,625: 
cost  of  ties,  $8,-540;  cost  of  grading,  $7,000; 
cost  of  labor,  $8,000;  extras.  $.5,000;  total, 
$69,20.5.  The  gas-electric  style  of  car  is  at  pres- 
ent favored.  D.  C.  Hadcock,  Rome,  N.  \.,  is 
the  promoter. 

North  Carolina. 


( 


4"  indicates  work  now  open  for  bids. 


A   tentative   proposition   has  been   made  to 
the  business  men  of  Gastonia  for  the  building 

®  indicates  a  contract  let  recently. 
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of  a  branch  line  of  the  Isothermal  Traction 
Co.  from  King's  >Iountain  to  Hickory.  The 
Isothermal  Traction  Co.  was  chartered  some 
months  ago  to  build  from  Gastonia  to  Aslie- 
ville.  M.  L.  Mauney,  Gastonia,  N.  C,  is  in- 
terested. 

The  Charlotte  Electric  Railway.  Light  & 
Power  Co.,  Charlotte,  is  reported  to  be  con- 
sidering plans  for  extending  its  Belmont  car 
line  to  the  property  of  the  Mecklenburg  Coun- 
try Club  on  the  old  Rock  plantation. 

On  December  1-J  tlie  new  line  of  the  Winston 
Salem  Southbound  K.  R.  was  formally  opened. 
The  route  is  from  Winston  Salem.  North 
Carolina,  to  Wadesboro,  93  miles,  and  will  be 
operated  by  the  Atlantic  Coast  Line  and  Nor-  • 
folk  &  Western.  It  forms  a  connecting  link 
between  the  two  larger  systems  and  practically 
creates  a  new  trunk  line  from  Cincinnati  to 
Charleston. 

North  Dakota. 

The  fact  that  the  surveying  crew  of  the 
Chicago,  Milwaukee  &  St.  Paul  R.  R.  is  work- 
ing west  of  New  England,  N.  Dak.,  to  which 
.  city  a  line  was  recently  completed,  gives  rise 
to  the  report  that  the  company  is  planning  to 
extend  its  line  to  a  station  called  Ives  east  of 
the  Bad  Lands, 

Business  men  of  Enderlin,  N.  D..  are  discuss- 
ing plans  for  the  construction  of  an  electric 
railroad  line  betw-een  Enderlin  and  Fort  Ran- 
som, an  inland  town. 

Ohio. 

The  Kanauga  Traction  Co.,  J.  S.  Howard. 
President,  Gallipolis.  O.,  is  planning  to  extend 
its  line  to  .'\ddison  this  spring.  Tlie  company 
at  present   is   operating  five  miles  of  line. 

The  Hocking  Valley  Ry.,  W.  Michael,  En- 
gineer Maintenance  of  Way,  Columbus.  O.. 
will  in  the  spring  have  work  started  between 
Toledo  and  Columbus  on  double  tracking  its 
line.  It  is  prob.-iblc  that  several  separate 
stretches  will  be  improved  simultaneously. 
Those  most  likely  to  be  taken  up  first  arc  from 
the  B.  &  O.  crossing  at  Fostoria  to  Longley ; 
from  Owens  through  Marion  and  from 
Lemoyne  to  Walbridee.  on  the  eastern  out- 
skirts of  Toledo. 

During  the  past  year  the  Cheasapeake  & 
Ohio  R.  R.  has  put  down  about  60  miles  of 
double  track  on  the  Kentucky  grand  division 
east  of  Cincinnati.  It  is  reported  that  about 
fiO  miles  more  of  second  track  will  have  to  be 
built  before  the  line  will  have  a  double  track 
between  Cincinnati  and  the  sea.  The  second 
track,  which  is  yet  to  be  laid,  will  cost  the 
company  approximately  $30.(1110  a  mile.  Tun- 
nels will  have  to  be  widened  and  grades  made 
before  the  second  track  can  be  laid.  ."Xt  "Big 
Bend"  tunnel  much  work  will  have  to  be  done, 
as  this  is  one  of  the  longest  tunnels  on  the 
line. 

The  Chesapeake  &  Ohio  Ry.  is  reported  to 
have  bought  of  James  .\.  Gamble  the  West- 
wood  steam  railroad,  six  miles  long,  connecting 
its  yards  at  Bridgetown  with  the  Cincinnati, 
Hamilton  and  Dayton  and  the  Baltimore  and 
Ohio  Southwestern. 

Oklahoma. 

I'".  1'".  I''arnicr.  Kansas  City.  .\lij..  and  J.  J. 
Reed.  Paducah,  Ky.,  have  submitted  a  propo- 
sition til  the  chamber  of  commerce  of  Law- 
ton  to  build  a  railroad  line  between  Lawton 
and  Wcatherford.  The  proposition  proposes 
that  Lawlon  pay  a  cash  bonus  of  S.^O.OOO  and 
give  a  right-of-way  through  the  city. 

The  Santa  F'e  System  has  planned  to  install 
a  new  Hif)-t(in  track  scale  at  an  estimated  cost 
of  $3.-.'(Hi  at  Oklahoma  Cily,  Okla, 

The  Oklahoma  Slmrt  Line  Electric  Ry,  Co, 
lias  been  chartered  with  a  capital  stock  of 
SIOO.OOO  and  luadi|uartcrs  at  Shawnee  and 
proposes  tn  build  an  electric  interurban  line 
from  Oklahoma  Cily  lo  Joplin,  Mo.,  IT.'i 
miles  and  from  Shawiue  in  Deiiison.  Tex.,  12-'i 
miles,  at  an  rstinialed  cn^l  of  $3n.iiilii  pir  mile. 
The  first  line  passes  the  C)klahoma  counties  of 
Pottawatomie.  Seminnle.  Okfuskee,  Mcintosh. 
Muskogee,  Wagoner.  Cherokee.  Mayes,  Dela- 
ware. Craig  and  Ottawa :  Cherokee  county, 
Kas..  and  Jasper  cnunlj  Mo.  The  second  line 
passes  through  ihe  counties  of  McT.ain.  Gar- 
vin.   Mmi-.i\       C.Trr,'.       T.n,..     Mar-liall     and 


Brvan.  and  Grayson  county,  Texas.  Tlie  in- 
corporators are:  C.  C.  Wright,  Ada;  M.  J. 
Bentlej-,  Tecumsch ;  Percy  Paddock,  Oklahoma 
City:  Z.  V.  Sanders,  Albemarle;  S.  C.  and 
Thomas  E.  Armentrout,  Kirkwood,  Mo. 

Arrangements  are  reported  to  have  been 
partially  completed  for  the  construction  of  an 
interurban  electric  railway  south  from  Enid 
through  Waukemis  and  Kingfisher  to  El  Reno, 
a  distance  of  70  miles.  Col.  J.  S.  Whittinghill. 
Enid.  Okla.,  is  interested. 

Grading  work  has  been  started  at  Wapa- 
nucka  on  an  extension  of  the  Missouri,  Okla- 
homa &  Gulf  from  Wapanucka  to  Bromide,  a 
distance  of  seven  miles.  The  extension  is  be- 
ing built  in  order  to  open  extensive  limestone 
quarries  in  the  Bromide  vicinity. 

The  Texas,  Oklahoma  &  Eastern  Ry.  Co.,  re- 
cently chartered  with  a  capital  stock  of  $200,000 
and  headquarters  at  Valiant.  Okla.,  proposes  to 
build  a  line  to  serve  as  a  lumber  feeder  to  tlio 
Frisco,  in  eastern  Oklahoma,  The  plans  call 
for  a  30  mile  line  east  from  Valiant,  on  the 
Frisco,  through  the  pine-  timber  country  of 
McCurtain  county,  to  Mountain  Fork  River, 
The  incorporators  are  Hans  Dierks,  Harry  L, 
Dierks,  A,  E.  Hart  and  J.  S,  Kirkpatrick  of 
Kansas  City,  Mo. 

Citizens  of  Alva,  Okla,,  arc  raising  a 
$100,000  bonus  to  secure  the  southwest  line  of 
the  proposed  Winnipeg  &  Gulf,  wdiich  was  or- 
ganized two  years  ago  by  Cincinnati  and  New 
York  parties,  together  with  Kansas  captalists. 
The  intention  is  to  build  at  the  present  time  a 
line  south  from  Omaha,  Neb,,  to  Salina.  Kas„ 
and  thence  to  Alva  and  Oklahoma  City,  in  Ok- 
lahoma, w-ith  an  extension  from  Salina  to 
Kansas  City  and  another  from  .^Iva  almost  di- 
rectly west  to  Des  Moines,  N.  M.,  and  the  coal 
fields  of  that  locality.  Tlie  surveys  are  now- 
being  completed  and  will  be  sent  to  London, 
England. 

Oregon. 

®Thc  Mount  Hood  Railway  &  Powder  Co, 
has  applied  to  the  City  Council  of  Portland 
for  two  franchises  to  operate  electric  lines  and 
a  lighting  system  in  Portland,  The  franchises 
provide  for  a  term  of  25  years  each  and  the 
cost  of  construction  work  within  the  citv  limits 
m  accordance  with  the  franchises,  wilfexceed 
$2.50,000,  The  company  has  awarded  the  con- 
tract for  an  auxiliary  power  plant  to  C.  E. 
Moore  &  Co,,  San  Francisco,  Construction 
vvork  is  already  under  way  on  a  portion  of  the 
electric   railway   lines   of   the   company. 

The  board  of  directors  of  the  Southern  Pa- 
cific has  authorized  the  construction  of  a  new 
railroad  from  Redmond,  Ore.,  the  terminus  of 
the  Deschutes  line,  to  Odell,  on  the  Klamath- 
Natron  cutoff. 

The  street  committee  of  the  Portland,  Ore., 
city  council  has  recommended  the  city  council 
to  gram  the  petition  of  the  board  of  'directors 
ot  the  Mount  Hood  Rv.  for  permission  to 
construct  tracks  across  Villa  Ave.  and  other 
streets  in  Montavilla  pending  the  application 
for  a  permanent  franchise  for  a  right  of  wav 
over  the  streets. 

_  The  United  States  government  officials  have 
instructed  the  secretary  of  state  at  Salem 
Ore.,  to  remove  three  miles  of  the  Portat^e 
Ry.,  operated  and  controlled  bv  the  state  Sf 
()regon  around  Celilo  falls  in' the  Columbia 
river.  The  section  of  the  road  in  question  lies 
along  the  side  of  the  falls  and  is  the  property 
of  the  government.  In  order  to  move  the  road 
the  state  board  will  be  compelled  to  purchase 
land  adjoining  the  government  property  and 
reconstruct  several  miles  of  the  road  in 'order 
to  properly  connect  with  the  upper  and  lower 
Lolunilna  river  steamer  stations.  State  Fnoi- 
iieer  Lewis  will  leave  for  Celil,.  falls  shorUv 
and  make  arrangements  to  conform  with  th'e 
governments  order  in  the  event  ihe  locks  will 
not  be  completed  for  operation  in  a  very  short 

According;  to  reports  from   Prineville    Ore 
.    .\.  Kelley,  formerly  connected  with  the  en- 
gmeermg  department    of   the   Oregon    Trunk 
has   just   completed   the   final    survey   for   the 

Prine?inr''  "r  '\  '""°P"^^^'  '"''"^  connecting 

PnneMlle    n   Crook  county   witli   the   Oregon 

nmk    and    the    Oregon    Central    lines    no^- 

liuildiiit:    tlirough    central 
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•i-  indicates  work  now  open  for  bids. 


Oregon    southward. 
®  indicates  a  contract 


Right  of  way  is  said  to  have  been  secured  and 
the  line  will  be  19V2  miles  long  with  a  grade 
less  than  1  per  cent.  A.  H.  Young,  Spokane, 
Wash.,  and  Prineville,  is  promoting  the  proj- 
ect. 

Stockholders  of  the  Nevada-California-Ore- 
gon Ry.  on  Deceml)er  13,  voted  to  extend  the 
railroad  immediately  to  Lakeview,  Ore.,  and 
eventually  to  make  the  terminus  of  the  road 
at  The  Dalles,  Ore.,  making  the  road  5U0  miles 
in  length.  At  present  the  company  has  180 
miles  in  operation.  George  S.  Oliver,  Reno, 
Ncv.,  is  chief  engineer. 

.A  valuation  of  $11.5,41.5,000  is  placed  upon 
the  railroad  property  which  was  taken  over 
on  Dec.  23  by  the  Oregon-Washington  Rail- 
road &  Navigation  Co.  Of  this  $78,.380,000  is 
to  be  paid  to  the  Oregon  Railroad  &  Naviga- 
tion Co.  The  Oregon  &  Washington  R.  R , 
Co.  received  $15,000,000  for  its  propertv,  the 
Oregon,  Washington  &  Idaho  Rv,  Co,  $3,400,- 
000,  the  Snake  River  Vallev  Railroad  $2,265,- 
000,  the  North  Coast  Railroad  Co,  $7,550,000 
dnd  the  Northwest  Railroad  Co,  $2,040,000, 
An  amount  aggregating  about  $6,000,000  will 
be  paid  to  several  smaller  roads  which  form 
a  portion  of  the  system  operated  by  the 
Oregon -Washington, 

The  Farmers'  Electric  Ry.  Co.  has  com- 
pleted surveys  for  its  projected  16-mile  line 
from  Vale,  Ore.,  to  Malheur  Canyon.  J,  E, 
Johnson,  Vale,  Ore,,  is  Chief  En'gineer,  and 
G.  W,  Thomas,  Ontario.  Ore,,  is  President, 

Panama. 

The  U,  S.  War  Department  has  granted  a 
license  to  Henry  T,  Cook  of  New  York  to 
construct  and  operate  an  electric  street  railway 
system  between  Panama  City  in  the  republic 
of  Panama,  and  La  Boca  iii  the  canal  zone, 
touching  Sebanus.  the  Hotel  Tivoli  and  the 
Ancon  hospital  grounds, 

Pennsylvania. 

The  Pennsylvania  R,  R,  is  planning  to  en- 
large its  Broad  St,  station  at  Philadelphia 
within  the  next  two  years  at  a  cost  of 
$6,000,000,  The  plans  propose  the  construction 
of  a  new-  train  shed  and  an  extension  to  the 
nortli  side  as  far  as  Cuthbert  St,  By  this  plan 
the  number  of  tracks  w-ill  be  increase'd  from  16 
to  25,  As  a  further  measure  of  relief  from 
the  congestion  that  constantly  interferes  with 
the  operation  of  trains,  the  company  has  de- 
cided to  build  a  tw-o-track  bridge  over  the 
Schuylkill  River  bridges.  This  will  be  done 
because  there  is  no  other  method  available  for 
increasing  the  trackage  over  the  river. 

The  construction  of  an  electric  railway  from 
Hershey  to  Lebanon  is  proposed  by  M,  S, 
Hershey  of  Hershey,  An  ordinance  "has  been 
introduced  in  the  city  council  of  Lebanon 
granting  permission  to  the  Lebanon  &  Camp- 
belltown  Street  Ry.  Co.  to  construct  its  tracks 
on  Tw-elfth,  Walnut  and  Ninth  Sts. 

Plans  are  about  completed  by  the  Pennsyl- 
\-ania  Railroad  Co..  of  w-Iiich  J.  F.  Murray, 
Lancaster,  Pa.,  is  assistant  engineer  of  con- 
struction, for  the  construction  of  a  new  spur 
through  southwestern  Pennsylvania  and  the 
standardizing  of  the  portion  of  the  present 
narrow  gaee  Waynesburg  &  Washington  rail- 
road between  Waynesburg  and  Washington, 
Pa.  A  crew  of  surveyors  of  the  Pennsylvania 
R.  R.  has  been  working  on  the  proposition 
since  last  September,  it  is  said,  and  their  re- 
port states  tliat  the  new-  spur  will  join  with 
the  Monongahela  &  Washington  road,  a  branch 
of  the  P.,  V.  &  C,  at  Marianna.  From  the 
latter  point  it  will  be  extended  on  practically  a 
straight  line  to  Hackney,  a  station  on  the 
Waynesburg  &  Washington  narrow  gage,  a 
few  miles  south  of  Washington.  From  Hack- 
ney the  narrow-  gage  road  will  be  standard- 
ized as  far  as  Waynesburg,  with  the  possibility 
that  a  regular  standard  gage  line  w-ill  event- 
ually be  extended  to  Washington  from  Hack- 
ney. 

The  Chainlicr  of  Commerce  of  Johnstown. 
Pa.,  has  taken  up  the  project  for  the  construc- 
tion of  the  proposed  electric  railway  to  Ebens- 
hurg  and  is  endeavoring  to  raise  $200,000  to 
complete  the  line. 

Plans  are  reported  under  consideration  for 
securing  a  direct  line  from  Pittsburg  into  New 
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York  state.  The  plans  are  said  to  involve  tlic 
purchase  and  reorganization  of  the  Bnlifalo  & 
Susquehanna  R.  R.  and  its  control  hy  the 
Delaware,  Lackawanna  &  Western,  together 
witli  the  building  of  extensions  that  will  con- 
nect the  Buffalo  and  Susquehanna  with  Pitts- 
burg through  McKcesport  and  Versailles  town- 
ship. By  securing  the  Shawmut  road,  which 
now  is  completed  from  Sagamore,  Pa.,  to  Ad- 
dison, X.  Y..  on  the  Erie,  and  within  a  few 
miles  of  the  Delaware,  Lackawanna  &  Western 
main  line,  and  also  with  a  branch  direct  to 
Buffalo,  the  Susquehanna  road  would  have  but 
a  few  miles  to  build  to  place  it  in  connection 
with  the  great  freight  district  of  Pittsburg  and 
afford  a  feeder  for  the  eastern  .systems  which 
are  at  present  cut  off  from  any  part  of  the 
Pittsburg  tonnage.  These  plans,  it  is  said,  are 
being  backed  by  T.  P.  M'Trgnn  and  associates. 

South  Carolina. 

The  recent  chartering  in  South  Carolina  by 
Wm.  J.  Oliver  of  Kno.wille,  Tenn.,  of  the  W. 
J.  Oliver  Construction  Co.  of  Greenville,  S.  C, 
makes  it  seem  likely  that  construction  work 
will  be  started  soon  on  the  extension  of  the 
Knoxville.  Sevierville  &  Eastern  Ry.,  which  is 
owned  by  Mr.  Oliver,  tn  the  «en  cast  of 
South  Carolina. 

Tennessee. 

The  Chattanooga  &  Atlanta  Ry.  Co.  has 
completed  oart  of  its  surveys  for  the  proposed 
new  constructioti  work  and  contracts  w-ill  be 
let  in  00  days.  This  company  was  recently 
chartered  for  the  purpose  of  securing  a  direct 
line  between  Chattanooga,  Tenn.,  and  Atlanta, 
Ga.  The  projected  length  is  137  miles  and  the 
route  is  from  Chattanooga  south  to  Harris- 
burg,  Ga.,  thence  via  Trion.  Ga.,  Rome  and 
Northern  R.  R.,  to  Rome  and  Rockmart.  The 
new  line  to  be  constructed  is  between  Harris- 
Ijurg  and  Trion  and  Rome  and  Rockmart.  C. 
H.  Fish,  Chattanooga,  Tenn..  is  Chief  En- 
gineer and  E.  F.  Blomeyer,  Chattanooga,  is 
President. 

The  Tennessee  Rapid  Transit  Ry.  Co.  has 
completed  surveys  and  has  secured  the  capital 
in  part  for  the  construction  of  its  proposed 
line.  The  projected  length  of  this  road  is  oO 
miles,  and  its  route  takes  in  Xashville,  Xolens- 
ville,  Eagleville,  Cottagegrove  and  Lewisburg. 
Construction  contracts  have  been  let.  R.  T. 
Wilson,  Xashville,  Tenn.,  is  president. 

The  Queen  &  Crescent  Route,  Curtis 
Daugherty,  chief  engineer,  Cincinnati,  O.,  has 
awarded  a  contract  for  building  a  second  track 
between  Oakdale,  Tenn.,  and  Lancing,  Tenn.,  a 
distance  of  twelve  miles.  Work  on  this  im- 
provement will  be  begun  at  once.  The  con- 
tract amounts  to  about  $'250,000. 

Surveys  have  been  completed  for  the  upper 
line  of  the  Birmingham  &  Northwestern  Ry. 
by  James  George,  chief  engineer,  Memphis, 
Tenn.,  and  crew  of  assistants,  and  work  will 
now  be  started  running  a  line  for  the  lower 
route.  This  is  the  second  preliminary  survey 
of  the  entire  route  from  Jackson  to  Dyersburg, 
the  first  being  completed  recently  and  includ- 
ing the  following  towns :  Rolen,  Dyer  county ; 
Stakes,  Friendship,  Crockett.  Mills,  .\lamo, 
Fi-uitvale.  Bells,  Crockett  county,  and  .\dair, 
Madison  county,  were  included  between  Dyers- 
burg and  Jackson.  LTpon  the  lower  survey. 
Bells,  Johnson,  Grove,  Murray  City,  Chestnut 
BlufT,  Crockett  county,  and  Bonicord,  Dyer 
countv.  will  be  included.  Two  separate  routes 
are  defined  by  the  surveys  and  the  final  route 
will  be  determined  upon  shortly.  It  was 
stated  that  all  the  preliminary  work  would  be 
finished  by  Jan.  1,  and  as  soon  as  the  final 
route  is  selected  the  actual  construction  will 
be  begun. 

Texas. 

®The  Port  Bolivar  Iron  Ore  Ry.  mentioned 
in  this  column  in  our  last  issue  has  completed 
surveys  and  has  secured  the  capital  for  the 
construction  of  its  projected  line.  The  com- 
panv  proposes  a  line  4.5  miles  long,  30  nnles  of 
which  are  to  be  built  at  once  to  ore  fields.  The 
construction  contract  was  let  on  Dec.  10  to 
the  C.  H.  Sharp  Contracting  Co..  Longview, 
Tex.,  of  which  C.  H.  Sharp,  Kansas  City,  Mo., 
is  President,  F.  P.  James,  Longview.  Tex.,  is 
ineer  of  the  railroad. 


Chief  Engl 
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The  Santa  Fe  System  has  decided  to  pur- 
chase a  pile  driver  for  use  on  the  Gulf,  Colo- 
rado &  Santa  Fe  Rv.  at  an  estimated  cost  of 

$10,("lll. 

It  is  reported  that  the  Santa  Fc  will  continue 
its  new  line  now  being  constructed  .from 
Loni'eta  to  Eikn  further  west  to  Ozona,  in 
t>ockett  county,  an  additional  100  miles.  The 
route  between  Lometa  and  Eden  is  ihrouijh 
the  valley  of  the  San  Saba  River  for  a  consid- 
erable distance.  The  region  between  Eden  and 
Oz.ona  is  devoted  exclusively  to  cattle  and 
sheep  grazing.  It  was  originally  pl.iuned  to 
make  San  Angelo  the  western  terminus  of  the 
new  line,  but  in  view  of  the  fact  that  the 
Santa  Fe  already  has  a  line  running  cast  from 
that  place  it  has  been  decided  to  adopt  a  more 
southern  route  for  the  proposed  extension. 
The  contract  will  soon  be  let  for  the  erection 
of  eight  passenger  and  freight  depots  on  the 
new  line  between  Lometa  and  Eden. 

Mass  meetings  are  being  held  in  the  interest 
of  the  railroad  proposed  to  be  constructed  from 
Rosenberg  to  Velasco  via  Damon's  Mound. 
Over  $11,000  has  been  subscribed  to  the  oroj- 
ect. 

It  is  expected  that  the  Santa  Fe  system  will 
shortly  announce  whether  or  not  it  will  build  a 
line  to  San  .\ntonio  and  will  then  build  further 
south,  making  a  connection  with  the  Mexican 
Northwestern,  which  is  now  being  constructed 
by  the  Pearson  interests.  The  Pearson  line  is 
now  being  built  from  El  Paso  to  Chihuahua, 
and  it  is  known  that  a  preliminary  survey  has 
been  run  out  of  northern  Mexico  and  that  the 
engineers  have  crossed  the  Rio  Grande  and 
entered  Texas.  The  Saiua  Fe  has  also  put  a 
corps  of  engineers  in  the  field,  and  they  are 
now  surveying  south  of  San  .-Antonio  and 
working,  toward  that  place.  It  is  believed  in 
railroad  circles  that  this  activity  intimates  an 
endeavor  on  the  part  of  the  Santa  Fe  to  amal- 
gamate their  interests  with  the  Pearson  inter- 
ests to  secure  a  direct  line  into  Mexico. 

In  accordance  with  the  recommendation  of 
Engineer  R.  D.  Parker  the  railroad  commis- 
sion, Austin.  Texas,  issued  a  special  order  di- 
recting improvements  in  the  physical  property 
of  the  Fort  Worth  and  Rio  Grande  Ry. 

The  Galveston,  Houston  &  San  .\ntonio  R. 
R.,  according  to  advices  from  .\ustin,  Texas, 
has  applied  to  the  State  Railroad  Commission 
for  permission  to  issue  bonds  for  the  improve- 
ment of  its  system. 

The  extension  of  the  Fort  Worth  &  Rio 
Grande  R.  R.,  in  progress  of  construction  from 
Brady  to  Menard,  Texas,  has  been  completed 
to  the  town  of  Callan,  which  for  the  time  be- 
ing will  be  the  terminus.  The  road  when 
completed  will  be  through  the  San  Saba  val- 
ley. B.  L.  Winchell,  St.  Louis,  Mo.,  is  presi- 
dent of  the  company. 

The  Presidio  County  Club  at  Marfa.  Texas, 
has  appointed  a  conmiittee  to  take  up  the 
matter  of  securing  the  construction  of  the 
proposed  Pecos  Valley  R.  R.  branch  from 
Balmorhea  to  Fort  Davis,  via  Marfa  instead  of 
via  -Alpine.  L.  E.'Cartwright  is  a  member  of 
the  committee. 

.\  contract  has  been  signed  by  Sonora,  Tex- 
as and  W.  W.  Colpitis,  Kansas  City,  Mo., 
chief  en"ineer  of  the  Kansas  City.  Mexico  & 
Orient  Ry.  Co.,  whereby  the  road  will  operate 
trains  into  that  town  in  less  than  tw^o  years. 
The  road  cost  the  town,  which  has  about  l,-500 
inhabitants,  $70,000,  w-hich  was  raised  in  sixty 
days.  Sonora  is  located  7-5  miles  south  of  San 
Angelo  on  the  Del  Rio  extension  of  the 
Orient. 

The  citv  of  Ilico,  Texas,  has  raised  a  bonus 
of  $30,000  and  has  agreed  to  furnish  right  of 
wav  through  Hamilton  county  for  an  extenson 
of  the  Templet  Xorthwestcm  Ry.  to  that  point 
instead  of  building  the  same  to  Hamilton  as 
originally  contemplated. 

Utah. 

The  U.  S.  Land  Office  has  approved  the  right 
of  way  of  the  proposed  railway  line  to  extend 
from  Helper,  on  the  main  line  of  the  Denver 
&  Rio  Grande,  up  Gordon  creek,  a  distance  of 
ten  miles,  to  the  coal  fields  recently  located 
by  a  number  of  Utah  men.  The  line  will  start 
at  Helper  and  run  southwest  along  Gordon 
creek    and    thence    north    to    some    new    coal 


fields.  Along  the  main  line  of  this  extension 
will  lie  a  spur,  branching  off  to  other  coal 
mines.  The  line  is  being  financed  by  holders 
of  coal  lands  in  the  district. 

Survevs,  according  to  advices  from  Salt 
Lake  City.  Utah,  have  been  completed  by  the 
surveying  crew  of  the  Utah  Miilland  R.  R.  for 
the  construction  of  the  proposed  line  into 
Cedar  City  and  work  is  now  centered  on  a 
branch  line  to  the  iron  mines,  a  distance  of  15 
miles. 

Orticials   of   the   Utah    Southern   R.   R.  Co, 

have  inspected  the  proposed  right  of  way  for 

,  the  construction  of  their  line  in  the  vicinity  of 

Cedar   City   and   announce   that   the   line   will 

soon  be  built. 

It  has  been  announced  by  H.  J.  Doolittlc.  St. 
George,  L'tah,  that  construction  work  will  be 
started  in  the  spring  on  the  proposed  new  rail- 
road for  the  district  around  that  city  in  Wash- 
ington county. 

Vermont. 

According  to  statements  made  at  a  hearing 
before  the  state  legislature  the  Central  Ver- 
mont Ry.  will  build  a  new  line  from  Windsor 
to  Brattleboro.  on  the  Vermont  side  of  the 
Connecticut  River,  paralleling  the  tracks  of 
the  Boston  &  Maine  R.  R.,  if  the  legislature 
will  grant  it  a  reasonable  charter.  The  Ccn-  ■ 
tral  Vermont  at  present  operates  between  the 
above  points  over  the  tracks  of  the  Boston  & 
Maine  R.  R.  The  latter  road  as  mentioned 
in  previous  issue  is  planning  to  build  a  line 
of  track  parallel  with  that  of  the  Central 
Vermont  between  South  Vernon  and  Briattle- 
boro. 

Virginia. 

Surveys  have  been  >iaried  by  W.  J.  Der- 
motte,  C.  E..  Roanoke.  Va..  for  the  proposed 
railroad  from  Mount  .Viry  to  Roanoke. 

At  a  meeting  recently  held  by  the  citizens  of 
King  William  county,  at  Beulahville.  Va..  it 
was  decided  to  ofifer  the  Richmond-Xorthern 
Xeck  R.  R.  Co.  a  bonus  of  $.50,00ii  to  secure 
the  construction  of  a  new  road.  The  present 
plan  is  to  build  the  road  from  Doswell,  where 
the  Chesapeake  &  Ohio  crosses  the  Richmond. 
Fredericksburg  &  Potomac,  down  the  ridge 
road  via  Mankolick  and  cross  the  Mattoooni 
River  at  Dunkirk  and  the  Rappahannock  at 
Tappahannock,  thence  down  the  north  neck  to 
some  point  on  the  Chesapeake  Bav.  Channin" 
M.  Ward.  .j019  Washington  .\ve..  Chicago,  III., 
is  consulting  engineer. 

Washington. 

Work  has  been  started  by  Bates  &  Rogers, 
3.5.5  Dearborn  St.,  Chicago.  III.,  i-emoving  the 
embankment  of  rock  and  dirt  on  the  north 
side  of  Front  .Ave.,  to  the  river,  preparatory  to 
constructing  cement  piers  and  ahutmenfs  for 
the  elevated  tracks  of  the  North  Coast  in 
Spokane.  W.  H.  Davisson.  assistant  engineer 
of  the  railroad,  is  stated  to  have  said  that  four 
or  five  tracks  would  probably  be  built  to  con- 
nect with  the  big  river  bridge.  F.  L.  Pitman. 
Spokane,  Wflsh..  is  chief  engineer. 

West  Virginia. 

S.  D.  Brady,  Chief  Engineer  of  the  Buck- 
hannon  &  Northern  R.  R..  Parkersburg.  W. 
Va,.  is  reported  to  be  asking  for  bids  for 
the  grading  and  masonry  work  for  about  3.5 
miles  of  the  above  road,  which  is  to  extend 
from  Riverside.  W.  Va..  to  the  Pennsylvania 
state  line. 

It  has  been  announced  that  the  board  of  di- 
rectors of  the  Little  Kanawha  Syndicate, 
owned  by  the  Pittsburg  &  Lake  Erie  R.  R., 
Pennsylvania  and  Baltimore  &  Ohio  railroads, 
has  authorized  the  construction  of  a  line  con- 
necting all  the  lines  which  now  tap  the  coal 
territory  in  West  Virginia  with  the  Pittsburg 
&  Lake  Eric.  The  cost  of  the  new  road  is  not 
known,  but  it  is  stated  that  the  right  of  way 
will  be  closed  during  the  winter  and  that  con- 
tracts will  probably  be  let  in  the  spring,  mak- 
ing it  possible  to  complete  the  road  for  opera- 
tion in  the  near  future.  S.  D.  Brady,  Parkers- 
burg, W.  Va..  chief  engineer -of  the  syndicate, 
is  in  charge  of  the  project.  The  new  road  will 
connect  the  Buckhannon  &  Northern  and  the 
State  Line  Southern  railroads,  both  the  prop- 
erty  of   the   syndicate,   with   the   Pittsburg   & 
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Lake  Erie,  near  MastoiUown,  Pa.  Other  roads 
owned  by  the  syndicate  are  the  Little  Kana- 
wha, Burnsville  &  Eastern,  Bellingtoii  & 
Northern,  Parkersburg  Bridge  &  Terminal, 
Marietta,  Columbus  &  Cleveland  and  the 
Zanosville.  Marietta  &  Parkersburg  railroads. 

Wisconsin. 

Tile  slatus  of  construction  work  on  Dec.  15 
on  the  new  Chicago  &  Northwestern  line  was 
about  as  follows:  The  new  Sparta  cut-off 
was  85  per  cent  completed  so  far  as  earth- 
work and  concrete  are  concerned.  The  Wis- 
consin work  was  complete  as  far  as  Clyman 
on  the  Jancsville-Fond  du  Lac  line  of  the 
Northwestern,  eight  miles  north  of  Water- 
town.  Ten  or  a  dozen  steam  shovels  were  at 
work  on  the  line  between  Clyman  and  Sparta, 
where  there  is  heavy  work  which  can  be  done 
in  winter  as  well  as  in  summer.  The  heaviest 
work  is  near  the  new  tunnel  at  Tunnel  City. 
This  may  not  be  completed  for  about  two 
years,  until  which  time  the  new  line  can  not  be 
operated.  The  new  line  will  join  w'ith  the  old 
at  the  passenger  station  at  Sparta.  The  earth- 
work and  the  concrete  work  on  the  new  belt 
line  is  Oo  per  cent  complete  and  next  month 
the  steel  bridge  work  will  be  put  in,  so  that 
track  laying  from  the  southern  end  can  be 
started.  About  32  miles  of  steel  or  16  miles 
of  ilouble  track  beginning  about  three  miles 
north  of  Lindwurm  and  running  six  miles 
west,  then  turning  south  to  Butler,  has  been 
laid. 

The  Gogebic  &  Iron  Counties  R.  R,  &  Light 
Co.  has  increased  its  capital  stock  from 
Sino.ono  to  $700,000.  This  is  a  new  concern 
formed  to  operate  street  railways  and  electric 
light  plants  in  various  towns  of  the  Gogebic 
Range.  A.  E.  Appleyard,  Ashland,  Wis.,  is 
interested. 

Plans  have  been  made  for  the  beginning  of 
actual  construction  work  on  the  proposed  lines 
of  the  Chicago  &  Wisconsin  Valley  Street  Ry. 
Co.  The  first  work  will  be  on  the  line  be- 
tween Madison  and  Stevens  Point,  beginning 
at  Madison  and  Portage.  Work  will  also  be 
done  on  the  local  city  lines  in  Portage  and 
Madison,  it  is  planned.  As  soon  as  the  neces- 
sary changes  and  definite  location  of  the  Mad- 
ison-Portage line  are  made  by  the  final  sur- 
veying party,  the  right-of-way  deeds  will  be 
taken   and    grading   contracts    will   be    let    by 


sections,  to  be  completed  before  the  first  ol 
September,  next  year.  It  is  stated  that  no 
actual  work  of  construction  except  deliyernig 
material  to  Madison  and  Portage  will  be 
commenced  before  uext  April.  The  Chicago 
&  Wisconsin  Vallev  Street  Ry.  Co.  recently 
leased  offices  in  the  Washington  Bldg.  at  Mad- 
ison The  Western  Indiana  Construction  Co., 
6  Sherman  St.,  Chicago,  111.,  has  the  general 
contract  for  the  engineering  and  construction 
work. 

W.  Frye,  Chicago,  111.,  is  reported  to  be 
promoting  a"  project  for  the  construction  of  a 
new  interurban  line  north  from  Manitowoc  to 
Kewaunee  at  Sturgeon  Bay. 

Wyoming. 

Business  men  of  Rawlins,  Wyo.,  have  ap- 
pointed committees  to  confer  with  the  Union 
Pacific  Ry.  in  an  effort  to  have  the  railway 
establish  its  rolling  mills  at  Rawlins,  the  plant 
at  Laramie  having  been  destroyed  by  fire  re- 
cently. It  is  pointed  out  that  Rawlins  is 
tributary  to  one  of  the  largest  iron  ore  fields 
in  the  west  and  that  the  raw  material  lies  right 
at  her  doors. 

Canada. 

^•Bids  will  be  received  by  the  commission- 
ers of  the  Transcontinental  Ry.,  P.  E.  Ryan, 
secretary,  Ottawa,  Out.,  until  noon,  Jan.  24, 
for  approximately  61,200  gross  tons  of  80  lb. 
steel  rails,  and  the  necessary  rail  fastenings. 
Tenders  must  be  made  on  the  forms  supplied 
by  the  commissioners,  which,  with  information 
with  respect  to  the  deliveries  required,  may  be 
had  on  application  to  Gordon  Grant,  chief  en- 
gineer, Ottawa.  Out. 

According  to  the  annual  report  of  the  con- 
troller of  railway  statistics,  the  railway  mile- 
age of  the  dominion  increased  from  24,104  in 
1909  to  24,731  in  1910,  an  addition  of  627 
miles.  Of  this  increase,  -jIO  miles  were  in  the 
four  western  provinces.  These  figures  do  not 
include  any  mileage  attaching  to  the  Grand 
Trunk  Pacific,  which  is  officially  regarded  as 
"under  construction,"  although  over  1,000  miles 
were  in  actual  operation  during  1910.  It  is  es- 
timated that  4,500  miles  of  railway  were  un- 
der construction  on  June  80  last. 

William  S.  King,  Winnipeg,  Man.,  is  pro- 
moting  a    project    for   the   construction    of   a 


sticel  railway  for  St.  James,  a  suburb  of 
Winnipeg. 

Further  information  regarding  the  Imnerial 
Traction  Co.  mentioned  in  these  columns  last 
week  is  now  at  hand.  The  incorporators  of 
the  company  are  L.  R.  Howland,  Toronto; 
Roger  Miller,  Ingersoll ;  Geo.  M.  Reid,  Lon- 
don ;  John  M.  Taylor,  Guelph,  and  S.  W.  Hay. 
Listowel.  It  is  said  that  construction  work 
will  be  started  in  Hamilton  next  spring. 

The  Citv  Council  of  South  Vancouver  has 
endorsed  a  petition  asking  that  the  British 
Columbia  Electric  Ry.  Co.,  Vancouver,  B.  C, 
extend  its  tramway  tracks  along  the  Westmin- 
ster Road  from  Earl's  Road  to  the  Boundary 
Road. 

The  Canadian  Pacific  Ry.  is  considering  the 
construction  of  a  new  connecting  line  betvyeen 
Nepigon  and  Savanne,  which  will  give  a  direct 
run  across  from  the  head  of  the  lakes,  69 
miles  northeast  of  Fort  William,  to  a  point  72 
miles  to  the  northwest.  It  is  estimated  that 
this  straightening  of  the  track  will  save  from 
40  to  50  miles  in  the  conveyance  of  coast  to 
coast  traffic,  the  present  distance  between 
these  two  points  being  141  miles. 

Mexico. 

Construction  work  is  now  under  way  on  the 
extension  of  the  Guatemala  Central  R.  R.  from 
Las  Cruces  to  a  connection  with  the  Pan- 
American  railroad  at  Ayutla.  The  grading 
crevifs  are  now  strung  out  over  most  of  the 
route  between  Las  Cruces  and  Ayutla.  The 
distance  is  only  .38  miles  and  it  is  expected  that 
this  connecting  link  will  be  finislied  and  in  op- 
eration shortly  after  the  first  of  the  coming 
year. 

All  bids  received  Dec.  15  by  H.  M.  Taylor, 
director  of  construction.  National  Railways  of 
Mexico,  City  of  Mexico,  for  clearing,  grading 
and  masonry  on  32  kilometers  of  change  of 
line  near  Ortiz,  Chihuahua,  were  considered 
too  liigh  and  were  rejected.  As  the  work  is 
important  it  is  probable  that  new  bids  will  be 
asked  at  once. 

The  National  Railways  of  Mexico  has  let 
contracts  totaling  about  $200,000  for  the  con- 
struction of  new  stations.  Engineer  lose 
Mondragon  was  awarded  the  contract  for 
tliree  stations  and  Aguila  &  Hutchinson  were 
awarded  the  contract  for  one  station.  Tlie  sta- 
tions are  to  be  erected  at  Cuernavaca,  Iguala, 
Balsas  and  Colima, 


California. 

Surveys  have  been  made  for  a  dam  and 
niaiii  canals  for  a  large  irrigation  project  in 
Southern  Tehamore  and  .Xorthern  Glenn  coun- 
ties. The  iilans  arc  said  to  call  for  a  rein- 
forced concrete  dam,  125  feet  wide  at  its 
liase,  1011  feet  high  and  400  feet  long.  This 
dam  will  flood  between  10,000  and  12,000  acres 
to  an  average  depth  of  50  ft.  Water  is  to  be 
taken  from  Thomas  Creek.  L.  W.  Warmboth, 
Pasketa,  filed  on  the  water  rights  for  this  pro- 
ject last  August. 

James  Newland  of  San  I-Vancisco.  and  J. 
Minturn  and  (i.  W.  Goodfellow  of  Fresno. 
have  purchased  3,808  acres  of  land  on  the  west 
side  of  Tulare  lake.  Part  of  the  land  is  sub- 
merged in  the  lake,  and  it  is  planned  to  reclaim 
this   with   extensive  levees. 

Colorado. 

Advices  from  Denver  slate  that  a  deal  has 
been  closed  by  the  representatives  of  stockhold- 
ers, creditors  and  fiscal  .agents  of  the  Denver 
Reservoir  Irrigation  company,  with  French 
bankers  in  Paris,  which  insures  the  completion 
of  the  Stanley  lake  and  Henrylyn  irrigation 
systems  in  1911.  This  project  is  one  of  the 
largast  irritration  projects  in  Colorado,  involv- 
ing the  construction  of  a  large  number  of 
reservoirs  and  extensive  distributing  ditches 
-and  works  for  the  reclamation  of  more  than 
200.000  acres  of  land,  all  of  which  is  located 
within  a  ra<!ius  of  .50  miles  from  Denver.  The 
construction  work  is  largely  completed. 


Idaho. 

riu-  lilack  Canyon  Irrigation  District,  J,  B, 
Newport,  Chairman  Board  of  Directors,  Cald- 
well, Idaho,  has  secured  right  of  way  through 
government  land  for  its  canal.  The  right  of 
way  extends  from  the  point  of  diversion  to  the 
d;ini  site,  a  distance  of  15  to  20  miles.  Sur- 
veys are  about  completed  and  construction 
bonds  will  be  placed  soon,  with  the  idea  of 
having  work  on  the  canal  started  in  the  spring. 

Illinois. 

Surveys  are  under  way  for  a  drainage  sys- 
tem for  the  East  Peoria  Drainage  and  Levee 
District  in  Tazewell  County,  III  The  liar- 
man  Engineering  Co.,  Peoria,  111.,  is  the  engi- 
neer. The  llarman  Engineering  Co.  at  pres- 
ent has  under  construction  work  which  in- 
cludes tile  drains,  open  ditches,  levees  and 
puniping  stations  in  the  following  Drainage 
Districts:  Des  Moines  Countv  Drainage  Dis- 
trict, Des  Moines  County,  Iowa,  three  54-in. 
centrifugal  pumps;  Des  Moines  County  Drain- 
age District  No.  1  Extension,  Des  Moines 
County,  Iowa,  one  24-in,  centrifugal  pump  and 
one  18-in.  centrifugal  pump;  Keithsburg 
Drainage  District,  Mercer  Countv,  III.  one  18- 
in.  centrifugal  pump  and  one  12-in.  centrifugal 
pump;  Eldred  Drainage  and  Levee  District. 
Greene  County,  111.,  one  .36-in.  centrifugal 
pump  and  one  24-in.  centrifugal  pump.  The 
company  also  has  the  following  work,  which 
is  practically  completed  or  Hearing  completion  : 


■f  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


Hay  Island  Drainage  and  Levee  District.  Mer- 
cer County,  111,,  two  60-in.  centrifugal  pumps: 
Louisa-Des  Moines  Drainage  District,  No.  4. 
Louisa  and  Des  Moines  Counties.  Iowa,  two 
50-iii.  centrifugal  pumps;  Spring  Lake  Drain- 
age and  Levee  District,  Tazewell  County, 
III.,  two  48-in.  centrifugal  pumps,  one  24-in. 
centrifugal  pump;  Nutwood  Drainage  and 
Levee  District,  Jersey  and  Greene  Counties. 
111.,  one  48-iii.  centrifugal  pump,  one  36-in. 
centrifugal   pump, 

.\t  a  recent  meeting  at  Golconda,  111.,  a  com- 
mittee consisting  of  W,  C,  Holmes,  I,  E. 
Brown  and  A.  L.  Whittenberg  was  appointed 
to  lake  steps  for  the  organization  of  a  drain- 
age district  to  improve  Ray  Creek. 

Indiana. 

4«Bids  will  be  received  until  3  p,  m.,  Dec. 
31,  by  E,  E,  Huston,  Ditch  Commissioner. 
Noble  County,  Albion,  Ind.,  for  the  construc- 
tion of  ditch  in  Elkhart  township. 

Surveys  for  the  Bozeman  levee  mentioned  in 
our  last  issue,  are  now  under  way  and  will 
be  continued  for  several  weeks.  It  is  esti 
mated  that  this  levee  will  affect  about  125,000 
acres  of  land,  and  a  rough  estimate  places  its 
cost  at  $250,000.  Jacob  S.  Spikes,  C.  E.,  Vin- 
cennes,  Ind.,  is  engaged  on  the  survey. 

Iowa. 

Bids  will  be  a.sked  this  month  by  C,  W. 
Duke,  County  .Auditor,  Clarinda,  la.,  for  the 
construction  of  drainage  ditch  No.  8  in  Page 
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County.  The  work  will  incluik-  050,000  cu. 
yds.  excavation.  The  average  depth  will  be 
15.3  ft.,  and  thy  side  slopes  Vi;  to  1.  Map,  pro- 
file and  specifications  may  be  had  from  Mr. 
Duke.     A.   S.   Van   Sandt  is  the  engineer. 

•J«Bids  will  be  opened  at  1  :30  p.  m.,  Jan.  13, 
by  J.  L.  Hanrahan,  County  Auditor,  Fort 
Dodge,  la.,  for  the  construction  of  Drain  No. 
49  for  Webster  County.  Section  1,  the 
main  line,  will  require  37,300  cu.  yds.  of  exca- 
vation, the  bottom  width  being  G  ft.,  and  the 
berin  8  ft.  Section  2  will  require  7,350  ft.,  15 
in.  to  28  in.  tile,  the  average  cut  running  from 
6.G  ft.  to  9.7  ft.  Section  3  will  require  7,100 
ft.  of  18  in.  to  30  in.  tile,  the  average  cut  be- 
ing 6.8  ft.  to  7.9  ft.  Sections  4.  5  and  6  will  re- 
quire 200  ft.  of  30  in.  tile  and  2,015  ft.  28  in. 
tile.  The  work  is  located  four  miles  northwest 
of  Dayton,  la.,  on  the  C.  &  N.  VV.  and  the 
M.  &  St.  L.  Rys.,  and  four  miles  northeast  of 
Harcourt,  la.,  on  the  C.  &  N.  VV.  Ry.  The 
average  tile  haul  is  4'i  miles  and  the  average 
coal  haul  is  4  miles.  There  will  be  no  clearing. 
Estimated  cost  is  $30,000.  Work  on  open  ditch 
is  to  be  commenced  on  or  before  April  1,  1911, 
and  to  be  completed  on  or  before  July  1,  1911. 
Tile  work  to  be  commenced  when  outlet  is  fin- 
ished and  to  be  completed  on  or  before  Jan.  1, 
1912.  G.  P.  Smitli,  Fort  Dodge,  la.,  is  the  en- 
gineer. 

Louisiana. 

4*Bids  will  be  received  until  2 :30  p.  lu., 
Jan.  10,  by  Commissioners  of  Thornwell 
Drainage  District  No.  1,  Lake  .\rthur.  La., 
for  the  construction  of  drainage  canal  in  Cal- 
casieu parish  ;  about  248,000  cu.  yds.  of  earth 
will  be  included  in  the  contract,  the  canal  be- 
ing about  13J/'  miles  long  and  4  ft.  deep  with 
a  20  ft.  bottom.  Bids  will  be  received  on  the 
yardage  basis  and  will  cover  entire  contract. 
Elmer  E.  Baker  is  Secretary  of  the  Commis- 
sioners. 

The  Sixth  Ward  and  Crowley  Drainage 
District  will  use  the  proceeds  of  a  $75,000  bond 
issue  to  provide  adequate  drainage  for  the 
district,  which  is  ten  miles  long  by  si.x  miles 
wide.  The  work  will  consist  of  dredging 
from  10  to  14  miles  of  main  channel  40 
ft.  wide  and  from  2  to  6  ft.  deep,  with  smaller 
attending  laterals  and  ditches  sufficient  to 
drain  the  district.  The  soil  is  fertile  loam 
with  clay  subsoil.  The  present  intention  of 
the  Commissioners  of  the  District  is  to  buy  its 
own  machinery  and  not  let  contracts.  L.  A. 
Williams,  Crowley.  La.,  is  Secretary  and  Treas- 
urer of  the  District ;  W.  S.  White  is  Engineer 
in  Charge. 

The  Jefferson  Parish  Police  Jury,  Gretna, 
La.,  has  adopted  an  ordinance  authorizing  the 
issuing  of  a  call  for  an  election  creating  a  first 
drainage  district  and  the  levying  of  a  special 
tax  of  25  cts.  an  acre,  also  the  issuing  of  bonds, 
and  the  appointment  by  the  governor  of  two 
commissioners  and  three  by  the  parish.  It  is 
understood  that  about  $35,000  will  be  spent 
for  machinery  and  other  equipment.  The 
Drainage  Commissioners  are  W.  Walter,  A. 
Rouprich  and  J.  B.  Dauenhauer. 

Minnesota. 

®Schraeder,  Zabel  &  Cronk,  Delano,-  Minn., 
have  been  awarded  the  contract  for  construct- 
ing County  Ditch  No.  13  in  Wright  County. 
The  contract  price  was  $3,413.  Bids  were 
opened  Dec.  17  at  Buffalo,  ^linn. 


Mississippi. 

The  North  .-Mabama  Construction  Co..  Oak- 
cliia,  Ala.,  has  been  awarded  the  contract  for 
constructing  a  drainage  canal,  from  Howard,  ■ 
Miss.,  to  Tchula  Lake  from  the  Black  Creek 
Drainage  Commissioners.  The  contract  price 
was  12'/^.  cts.  per  cu.  yd.  Bids  were  ofiened 
Dec.  9,  at  Lexington,  Miss.  James  Fontaine, 
Lyons,  Miss.,  is  Chief  Engineer  of  the  dis- 
trict. 

New    York. 

®Bids  were  opened  Dec.  2U  b\  I-'.  C.  Stevens, 
Siipcrintendent  Public  Works,  Albany,  for  five 
large  contracts  for  work  on  the  barge  canal. 
The  contracts  and  low  bidders  were  as  fol- 
lows: Contract  No.  48,  for  the  construction 
of  the  Canal  from  a  point  near  the  New  York 
Central  R.  R.  crossing  in  Lyons  to  a  point  near 
the  West  Sliore  Railroad  crossing  in  East 
Newark,  more  than  five  miles.  Crowell-Sher- 
man-Staltcr  Co.,  Cleveland.  O.,  $1,701,1)71,  as 
against  the  State  Engineer's  estiinate  of  $1,- 
t)2G,450.  Contract  No.  51,  construction  of  a 
canal  feeder  between  Trenton  Falls  and  Nine- 
Mile  Creek,  north  of  Utica,  George  T.  Cun- 
ningham, Utica,  $389,842.50,  the  engineer's  es- 
timate being  $424,710.  Contract  No.  76,  con- 
struction of  tile  canal  from  West  Shore  cross- 
ing in  East  Newark  to  a  point  near  Port  Gib- 
son, nearly  six  miles,  T.  A.  Gillespie  Co.,  New 
York,  $l,l!U,t)57.40,  as  compared  with  the  en- 
gineer's estimate  of  $l,-504,776.  Contract  No. 
77,  construction  of  the  canal  near  Port  Gibson 
to  a  point  just  west  of  Palmyra,  nearly  seven 
miles,  T.  .A.  Gillespie  Co.,  New  York,  $1,652,- 
148.20,  as  against  the  engineer's  estimate  of 
$1, 790,(572.50.  Contract  No.  80,  construction  of 
a  bulkhead  and  dam  across  the  Oswego  River 
at  Phoenix,  Walter  Bradley,  Fulton,  $117,- 
390.C4,  as  against  the  estimate  of  $134,340.  The 
contracts   w-ere  let  to  the  above  companies. 

Bids  were  opened  Dec.  21  by  F.  C.  Stevens, 
State  Superintendent  of  Public  Works,  Albany, 
for  the  first  contracts  for  work  on  the  Cayuga 
and  Seneca  Canal.  Scott  Brothers  of  Rome 
were  the  lowest  bidders  for  Contract  A,  pro- 
viding for  the  construction  of  locks  alid  con- 
trolling works  in  the  Seneca  River,  their  bid 
lieing  $393.1.35.50.  For  Contract  B,  providing 
for  17  miles  of  dredging  work,  the  Crowell- 
Sherman-Stalter  Co.,  of  Cleveland,  O.,  sub- 
mitted the  lowest  bid,  $1,448,550,  as  against  the 
State  Engineer's  estimate  of  $1,8.32,550. 

The  Wells-Boughton  Co.  of  Troy,  was  low 
bidder  Dec.  21  for  barge  canal  Contract  No.  91, 
for  the  construction  of  a  power  hpuse  and 
equipment  at  the  Crescent  dam,  their  proposal 
being  $42,940.50. 

North  Carolina. 

Contracts  will  be  let  about  Feb.  1  for  the 
construction  of  a  drainage  system  for  the 
Juniper  Bay  Drainage  District,  located  in 
Swan  Quarter,  Hyde  County.  The  work  will 
include  about  80.000  cu.  yds.  of  earth  excavation, 
and  35x50  ft.  12-in.  brick  wall  building,  with 
three  concrete  pump  rests  and  floor.  Informa- 
tion can  be  obtained  from  E.  B.  Bell,  Chair- 
man Board  of  Commissioners,  Swanquarter, 
N.  C.  W.  K.  Allen.  Wilmington.  N.  C,  is  En- 
gineer. 

Ohio. 

The  State  Board  of  Public  Works,  Colum- 
bus, O..  has  asked  for  appropriations  aggregat- 
ing $737,700  for  1911  and  $732,500  for  the  fol- 


lowing year.  For  the  reconstruction  of  the  Mi- 
ami and  Erie  Canal,  north  and  south  of  Day- 
ton, $550,000  was  asked  for  1911  and  $563,200 
for  1912.  To  improve  the  northern  division  of 
the  Ohio  Canal,  $123,000  for  1911  and  $178,600 
for  1912  was  sought.  For  maintenance  of  this 
division,  the  receipts  and  balances,  $15,000  for 
each  of  the  Iwu  years  will  be  used 

Oklahoma. 
®.\s  noted  in  our  issue  of  Dec.  14,  R.  H.  and 
G.  A.  McWilliams,  39  Jackson  Blvd.,  Chicago, 
IJI.,  have  been  awarded  the  contract  by  the 
Connnissioners  of  Pottawatomie  County,  Okla., 
for  excavating  a  drainage  ditch  in  Little  River 
Drainage  District,  consisting  of  one  main  ditch. 
24  miles  long,  average  depth  10  ft.,  30  ft.  bot- 
tom and  .50  ft.  top  width.  The  total  excavation 
is  approximately  1,900,000  cu.  yds.,  and  the 
work  is  to  be  completed  in  .30  months.  The 
approximate  cost  of  construction  is  $190,000, 
and  the  contractors  will  take  the  bonds  of  the 
District,  at  par,  in  payment  of  work.  This 
improvement  will  reclaim  about  20,000  acres  of 
very  rich  bottom  land.  This  is  the  first  xlrain- 
age,  of  any  importance,  contracted  for  in  that 
state,  although  there  are  a  number  of  other 
drainage  systems  contemplated.  The  contract- 
ors will  not  sublet  any  of  this  work  as  they 
have  the  necessary  plant  with  which  to  do 
same. 

Oregon. 

®W.  H.  M.ison,  Klamath  Falls,  Ore.,  has 
been  awarded  the  contract  at  $63,607  for  the 
construction  of  the  Lost  River  diversion  chan- 
nel for  the  Klamath  irrigation  project  for  the 
U.  S.  Reclamation  Service.  The  contract  in- 
volves the  excavation  of  332,400  cu.  yds.  of 
earth  and  rock,  and  is  to  be  completed  within 
15  months. 

Porto  Rico. 

4"Bids  will  be  deceived  until  Feb.  7,  instead 
of  Jan.  .3,  as  formerly  advertised,  by  J.  W. 
Beardsley,  Chief  Engineer,  Irrigation  Service, 
Guayama,  Porto  Rico,  for  the  construction  of 
(1)  Carite  Dam,  (2)  Guayabal  Dam  and  (3) 
Patillas  Canal  and  .Appurtenant  Structures. 
Official  advertisement  of  the  work  will  be 
found  elsewhere  in  this  issue. 

Virginia. 

The  Chamber  of  Commerce  of  Newport 
News,  Va.,  is  advocating  a  plan  for  draining 
the  swamp  back  of  the  city.  George  W.  War- 
ren, an  engineer  of  the  Bureau  of  Drainage, 
U.  S.  Department  of  .Agriculture,  who  has  just 
completed  a  survey  of  the  territory,  estimates 
that  the  work  can  be  done  for  about  $27,000. 
.About  5,000  acres  of  land  would  be  reclaimed. 

About  oO  citizens  interested  in  the  drainage 
and  reclamation  of  swamp  lands  in  Virginia 
have  formed  a  permanent  organization"  to  be 
known  as  the  State  Drainage  .Association.  The 
organization  meeting  was  held  at  Richmond 
and  was  opened  by  Charles  O.  Miller  of  the 
State  Department  of  .\i;riculture.  Richmond. 

Wisconsin. 

Stokes  Bros.  &  Opitz  dredging  outfit,  has 
closed  its  season's  work  and  its  horses  have 
been  put  into  winter  quarters  at  Elkhorn,  Wis. 
The  crew  has  been  at  work  in  the  Bass  Lake 
district  near  Stoughton  for  several  weeks,  and 
will  resume  work  there  again  next  spring,  hav- 
ing several  contracts  yet  to  be  completed. 


BUILDINGS,   DOCKS,  DREDGING,   SUPPLIES,  ETC. 


California. 

The  North  .American  Dredging  Co.  was  the 
only  bidder,  Dec.  9,  for  dredging  25,000  cu.  yds. 
from  Wilmington  Harbor  for  the  Board  of 
Public  Works  of  Los  Angeles.  The  bid  was 
33  cts.  per  cu.  yd. 

Connecticut. 

4*Bids  will  be  received  until  3  p.  m.,  January 
21  by  Lieut.  Col.  Harry  Taylor,  U.  S.  Engineer, 
New  London,  Conn.,  for  dredging  in  Stamford 
Harbor,  Conn. 


Connecticut. 

The  following  bids  were  received  Dec.  21, 
by  Lt.  Col.  Harry  Taylor,  U.  S.  Engineers, 
for  dredging  405,000  cu.  yds.  of  material  in 
New  Haven  Harbor.  Conn. ;  P.  Sawford  Ross, 
Inc.,  7  8-10  cts.  cu.  yd. ;  Coastwise  Dredging 
Co.,  9  95-100  cts.  per  cu.  yd. ;  Morris  &  Cum- 
mings  Dredging  Co.,  12  9-10  cts  per  cu.  yd.; 
Tavlor  Dredging  Co.,  21  State  St.,  New  York, 
7  60-100  cts.  per  cu.  yd. ;  William  Beard  &  Co., 
13  4-10  cts.  per  cu.  yd. 


Delaware. 

Bids  were  opened  Dec.  17,  by  Maj.  R.  R. 
Raymond,  U.  S.  Engineer,  Wilmington,  Del., 
for  jetty  construction  and  repairs  at  the  mouth 
of  the  Mississippi  River,  Delaware,  Tatnal! 
Brown  Co.,  109  King  St..  Wilmington,  Del., 
being  the  low  bidder  at  $10.45  per  lin.  ft.  for 
jetty  construction  and  $4  per  cu.  yd.  for  stone 
in  place  for  jetty  repairs.  About  18,000  lin.  ft. 
of  jetty  consisting  of  two  parallel  rows  of 
piles   will   be   constructed. 


4-  indicates  work  now  open  for  bids.       ®  indicates  a  contract  let  recently. 
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4-Bids  will  be  received  until  noon.  Jan.^„4, 
by   Light    House   Inspector.   Philadelphia,   Pa., 
for   rebuilding   wliarves.   retaining   walls,   etc., 
at    Edgemoor   Light   Mouse   Depot,   Del. 
District  of  Columbia. 

•{•Bids  will  be  received  until  lo:30  a.  in., 
January  5.  bv  Capt;  F.  C.  Hoggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission,  . 
Washington,  D.  C,  for  the  furnishing  of  me- 
chanical bond  steel  rods,  turned  bolts,  rubber 
valves,  cardboard  and  paper. 

^•P.ids  will  be  received  until  2  p.  m..  Decem- 
ber 30,  by  Board  of  District  Commissioners. 
Washington,  D.  C,  for  furnishing  and  instal- 
ling two  chemical  laboratory  tables  with  all 
necessary  plumbing  connections,  in  the  Busi- 
ness High  School. 

•{•Bids  will  be  received  until  1 1  a.  ni.,  Jan.  28, 
by  R.  C.  Hollyday,  Chief  of  Bureau  of  Yards 
and  Docks,  Washington.  D.  C,  for  repairs  and 
additions  to  the  roof  of  building  No.  23,  United 
States  Xavy  Yard.  Washington,  D.  C. 
Florida. 

•{•Bids  will  be  received  until  noon,  Jan.  7, 
by  E.  P.  Fleming,  Jacksonville,  Fla.,  for  the 
construction  of  the  Engineering  building  to 
be  erected  at  Gainesville,  ^'la.  Each  bid  must 
be  accompanied  with  a  certilicd  check  $300, 
payable  to  P.  K.  Yonge,  Chairman,  Board  of 
Control.  Drawings  and  specifications  may  be 
seen  at  the  offices  of  William  A.  Edwards, 
Architect,  0.32  Candler  Bldg..  .Atlanta,  Ga. 

Georgia. 

•{•Bids  will  be  received  until  Jan.  3,  by  L.  C. 
Brinton,  Jr.,  First  Lieut.  Quartermaster  Fort 
Screven,  Ga.,  for  furnishing  1,300  ft.  pipe,  180 
elbows,  218  tees,  314  bushings,  180  reducers, 
120  nipples,  ]nC>  unions,  2TG  plugs,  21()  caps. 
42  tees.  28  Fuller  ball  basin  cocks,  12  hot  water 
radiator  air  valves  and  12  valve  tees. 

+Bids  will  be  received  until  Jan.  3,  by  Lieut. 
J.  L.  P>rinton.  Quartermaster,  Fort  Screven. 
Ga..  for  furnishing  l,0l)8  pieces  of  ."Vgrad 
heart,  -Vi  lin.  ft.  copper  wire,  5  screens  100  lbs. 
nails,  and  a  small  quantity  of  flooring. 

•{•Rids  \Vill  be  received  until  Jan.  3,  by  L.  C. 
Brinton,  Jr.,  First  Lieut.  Quartermaster,  Fort 
Screven,  Ga..  for  furnishing  at  the  fort,  24 
float  valves,  12  ball  valves,  1  scullery  sink  and 
3  hi.gh  closet  tanks. 

•{•Bids  will  be  received  until  noon.  January 
26,  by  Dan  C.  Kingman.  Col.  U.  S.  Engineers, 
Savannah,  Ga.,  for  bank  protection  of  Savan- 
nah River  at  .\ugusta,  Ga. 

Illinois. 

^Bids  will  be.  received  by  li,  J.  Mullaiiey, 
Commissioner  of  Public  Works,  Chicago,  Citv 
Hall,  until  II  a.  m.,  Dec.  30,  IfllO.  for  fur- 
nishing and  delivering  2,000  bbls.  of  Natural 
cement  and  100  bbls.  Portland  cement.  Cem- 
ent to  lie  deliveretl  as  per  designated  during 
the  year  Ifll.  Full  specilications  on  file  at 
the  ritl'cj  of  the  Commissioner  of  Pulilic 
Works. 

4«Hids  will  lie  received  by  Win.  Carroll, 
city  electrician,  city  of  Chicago,  until  11  a.  m., 
Jan.  I.  1011,  for  furnishing  the  department  of 
electricitv  with  3,(t0()  ft.  ."io  pair  No.  If)  B.  & 
S.  G.  silk  on  cotton  insulated  cable,  2,.500  .5 
pair  No.  19  B.  &  S.  G.  silk  on  cotton  in- 
sulatcil  cable  and  ii(l  dynamotors  according  to 
specificatioiis  on  file  at  the  Fue  .Mam  office. 
Room  3>,  7S  La  Salle  St. 

•{•Bids  will  be  received  by  B.  J.  .Mullancy, 
Commissioner  of  Public  Works,  Chicago,  City 
Hall,  for  furnishing  and  delivering  102  tons 
special  castings  for  cast  iron  water  pipe  and 
50  tons  of  flange  pipe  and  special  castings. 
Full  specilications  as  to  material,  etc.,  on  file 
at  the  Commissioner's  office  (  Bids  to  be  opened 
11  a.  m.)  Jan.  :!.  1011. 

4«Bids  will  be  received  by  Win.  Carroll,  403 
.If)  Fifth  .\vc.,  until  11  a.  m ,  Dec.  20.  for 
furnishing  the  department  of  electricitv  1.5.000 
ft.  (more  or  less)  No.  (i  B  &  S.  G.  single  con- 
ductor, paper  insulated,  lead  covered  electric 
light  cable  acconling  to  specifications  on  file 
at  the  office  of  the  city  electrician.  City  of 
Chicago. 

^•Bids  will  be  received  by  B.  J.  Mullancy. 
Commissioner  of  Public  Works,  City  Hall, 
until  11  a.  m,  Jan   3.  101 1,  for  furnishing  and 


delivering  cast  iron  water  pipe  as  f ollow;3 : 
;!,.J14  tons  48-in.  water  pipe,  ol()  tons  36-in 
water  pipe,  1,333  tons  30-in.  water  pipe,  3,22S 
tons  24-in.  water  pipe,  748  tons  20-in.  water 
pipe  and  181  tons  12-in.  water  pipe,  ^i"  to 
comply  with  specifications  on  tile  at  the  oftice 
of  the  Commissioner  of   Public  Works. 

•{•Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  Chicago,  City 
Hall,  until  11  a.  m.,  Dec.  30,  for  furnishing 
and  erecting  in  the  Roseland  pumping  station, 
104th  St.  and  C.  &  W.  I.  R.  R.,  smoke  flues, 
the  same  to  be  built  entirely  below  the  main 
floor  of  the  boiler  room  and  to  consist  of  2 
branches  each  to  take  care  of  2  boilers  and 
each  branch  to  consist  of  2  uptakes.  The 
flues  shall  be  constructed  of  No.  8  open  hearth 
steel  plates  and  of  such  dimensions  as  shown 
on  plans  attached  to  full  specifications  on  file 
at  the  office  of  the  Commissioner  of  Public 
Works. 


•{•Bids  will  lie  received  until 


Jan.  11. 


by  Commanding  Officer.  Rock  Island,  .Arsenal, 
Rock  Island,  111.,  for  furnishing  and  delivering 
at  the  arsenal  one  standard  1-ton  delivery 
wagon,  with  open  top,  screen  express  body, 
emiipped  with  ll  cell  .A-6  Edison  battery  to  be 
equal  to  the  1.000  ]h  wn^-u  "I'nufactured  by 
the  '  andden  Co.  of  Newark,  N.  J. 

®Max  Fritsch.  1114  S.  Robey  St.,  Chicago. 
III.,  has  been  awarded  the  contract  for  electric 
wiring  and  fixtures  in  the  new  Morton  Park 
and  Grant  Works  schools,  located  in  the  town 
of  Cicero,  III.,  for  $1,482.  Bids  were  opened 
Dec.  15. 

.A.  plan  has  been  announced  for  the  construc- 
tion of  an  underground  tube  from  Chicago  to 
New  York  in  which  all  telephone  and  telegraph 
wires  will  be  carried  and  which  also  will  con- 
tain a  pneumatic  tube  for  the  transmission  of 
small  packages  between  the  two  cities.  The 
cost  of  laying  the  tube  is  placed  at  $12,000,000, 
exclusive  of  the  cost  of  the  tube,  which  will 
be  of  steel.  It  is  said  that  a  company  to  work 
the  project  has  been  formed  and  that  sufficient 
capital  has  been  secured  to  carry  out  the  plans. 
George  W.  Jackson  of  Chicago,  builder  of  the 
freight  subway  system  in  that  city,  is  said  to  be 
interested. 

Indiana. 

^Bids  will  be  received  until  10  a.  in..  J.vi. 
"i.  liy  Depot  Quartermaster.  Jeffersonville. 
Ind.,  for  furnishing  under  Schedule  No.  •J7I) 
l,")On  chairs  foldin.g,  slat  bottom  with  back. 

Kansas. 

•{•Bids  will  be  received  until  3  p.  m.,  January 
2(1,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department.  Washington.  D.  C, 
for  the  construction  complete  including  plumb- 
ing gas  piping  heating  apparatus  and  electric 
conduits  and  wiring  of  the  U.  S.  Post  Office 
at  Independence  Kan. 

The  City  Commissioners  of  Kansas  City. 
Kan.,  have  been  considering  an  ordinance  call- 
ing for  a  special  election  Feb.  7  to  vote  $600,- 
000  in  bonds  for  various  municipal  improve- 
ments. The  propositions  are :  To  build  and 
equip  an  electric  light  plant,  $3.50  000 ;  to  build 
auditorium  annex  to  new  city  hall.  $100,000;  to 
build  central  fire  headquarters,  $.'')0,000 ;  tn  build 
two  incinerating  plants,  $-50,000;  to  build  dikes 
.■md  boat  landing  on  levee.  $50,000. 

Kentucky. 

^•Bids  will  be  received  until  •'!  p.  ni..  January 
21,  by  James  Knox  Taylor,  Supervising  Archi- 
tect Treasury  Department.  Wasliington,  D.  C., 
for  the  construction,  including  plumbing,  gas 
pining,  heating  apparatus,  electric  conduits  and 
wiring  of  the  ITnited  Stales  Post  Office  and 
Court  House  al  Bowling  Green,  Ky. 

Massachusetts. 

•^Bids  will  be  received  until  noon,  Jan.  3, 
by  School  House  Commissioners,  Boston, 
Mass..  for  building  elementary  school  Roger 
Wolcott  District,  Norfolk  St.,' Mattapa'n.  Bos- 
ton, Mass.  C.  K.  Cummings  is  .Architect.  A 
certified  check  for  $2,000,  payable  to  the  citv 
must  be,  filed  with  each  bid. 
_  4«Bids  will  be  received  until  4  p.  m.,  Jan. 
■^  by  School  Committee  of  the  Citv  of  Boston 
Mass.,  for  furnishing  and  delivering  tools  for 
niachnie     sl:op     m    the    Mechanic    Arts    Hio-h 


School,   Belvidere    St.      William   J.    Porter   is 
Auditor  of  the  Committee. 

Michigan. 

•{•Bids  will  lie  received  until  2  p.  m.,  January 
27,  by  S.  L  Kimball,  General  Superintendent 
Treasury  Department,  U.  S.  Life  Saving  Serv- 
ice, Washington,  D.  C,  for  the  construction  ot 
a  life  saving  station  at  Eagle  Harbor,  Mich. 

Mississippi. 

^Bids  will  be  received  until  noon.  January 
18.  by  Clarke  S.  Smith,  Capt.  U.  S.  Engineers. 
Vicksburg,  Miss.,  for  steel  hull,  self  propelling 
hydraulic  dredge,  steel  pontoons  and  pipe  line, 
upper  works,  steam  plant,  propelling  machin- 
ery, electric  plant,  pumping  engine,  condenser 
plant  and  evaporator,  sand  pump,  suction  pipe 
and  ladder,  cutter  head,  gear,  engine  winches 
and  refrigerating  plant. 

Missouri. 

•{•Bids  will  he  received  until  8  p.  m.,  Januarv 
18."  by  City  Clerk.  Chaffee,  Mo.,  for  $2ij.00ii 
water  works  and  city  hall  bond  issue.  J..  M. 
Massengill  is  mayor.  I\I.  S.  Murray,  Sikeston, 
Mo.,  is  engineer. 

New  York. 

•{•Bids  will  be  received  until  noon,  Jan.  10, 
by  George  Cromwell,  President  of  Borough 
of  Richmond.  New  York,  for  furnishing  all 
the  labor  and  materials  required  for  the  con- 
struction of  furnaces,  steam  boilers  and  ap- 
purtenances of  Clifton  destructor,  borough  of 
Richmond. 

Bids  were  opened  Dec.  21  at  the  State  Capi- 
tol, Albany,  by  George  .A.  Glynn,  secretary 
Trustees  Public  Buildings,  for  the  construction 
of  the  new  power  house  which  is  to  supply  the 
capitol  and  the  new  state  education  building 
with  heat  and  light.  For  this  building  and 
its  equipment  the  Legislature  appropriated 
$500  000.  The  proposals  received  were  for  the 
plumbing  work  and  for  the  construction  of  the 
concrete  conduit,  as  well  as  the  erection  of 
the  building.  The  bids  received  were  as  fol- 
lows: R.  T.  Ford  Co.,  Rochester.  $346,287; 
Raymond  .A.  Booth,  .Albany,  $382,800;  Feenev 
&  Sheehan  Building  Co.,  .Albany,  $413,000; 
Morris  Kantrowitz,  Albany,  $414,000;  .A.  Pas- 
quini,  .Albany.  $.366,888;  Peter  Keeler  Building 
Co.,  Albany,  $426,390;  Hudson  Valley  Con- 
struction Co.,  Troy.  $387,400;  Conners  Broth- 
ers Co..  Lowell,  'Mass.,  $394.3i:>0;  Luke  A. 
Burke  &  Sons,  New  York,  $439,750.  The  new 
power  house  will  have  a  boiler  room  of  suffi- 
cient size  for  10  •380-H.  P.  boilers,  and  an  en- 
gine roorii  of  sufficient  size  to  contain  five  en- 
gines and  dynamos  of  1,700  K.  W.  capacity. 
Only  eight  boilers  and  four  engines  and  dyna- 
mos will  be  installed  at  present.  Coal  will  be 
contained  in  vaults  on  either  side  of  the  boiler 
room,  having  a  capacity  of  7,000  tons.  The 
plans  also  call  for  an  overhead  coal  pocket  con- 
taining 1.000  tons.  The  building  will  be  of 
face  brick  with  stone  base  and  terra  cotta 
trim,  the  roof  work  being  of  tile  and  copper. 
The  vaults  will  be  of  reinforced  concrete,  the 
top  being  paved  for  driveways.  .A  concrete 
conduit  approximately  8  ft.  square  on  the  in- 
si<Ie  will  be  carried  under  Hawk  St.,  .Albany, 
from  the  corner  of  Sheridan  avenue  to  a  point 
opposite  the  present  power  house  where  it  will 
connect  with  the  present  conduit.  The  conduit 
will  be  carried  under  the  roadway  and  between 
the  abutments  of  the  Hawk  Street  viadiict. 
The  specifications  require  that  the  building 
shall  be  ready  in  all  its  parts  for  the  instal- 
lation of  apparatus  by  Nov.  1,  1911.  Contracts 
for  equipment  probably  will  be  awarded  early 
next  year. 

North  Carolina. 

^Eids  will  be  received  until  noon,  Januarv  2, 
by   W.   J.   Hales.   City   Clerk.   Morehead   City. 
N.    C,    for    the    construction    of    2,000    ft.    of 
concrete  retaining  wall  at  that  place. 
Ohio. 

4«Bids  will  be  received  until  noon,  Jan.  3, 
by  Board  of  Trustees  of  the  Miami  L'niver- 
sity,  Oxford,  O.,  for  furnishing  all  labor  and 
material  for  the  erection  of  a  women's  dor- 
mitory for  tlie  Ohio  State  University.     W.  L. 


T  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Tobey    is    Cliainnaii    of   the    Special    Building 
Coiiimittee.' 

Pennsylvania. 

Edward  U.  Bigelow,  Pittsburg,  Pa.,  Consult- 
ing Engineer  to  the  Commissioners  of  Alle- 
gheny County,  has  submitted  final  report,  rec- 
ommending the  construction  of  three  tunnels 
through  the  South  Side  hills  at  Pittsburg. 
One  tunnel  will  be  provided  to  take  care  of 
traffic  to  Brookline,  West  Liberty,  Dormont, 
Mt.  Lebanon  and  the  inmiediate  section;  a  sec- 
ond will  provide  an  outlet  to  Crafton,  Car- 
negie and  that  section,  and  the  third  will  open 
up  a  new  outlet  to  the  hilltop,  Knoxvillc,  Mt. 
Oliver.  Carrick  and  territory  sifrrounding  these 
boroughs. 

Pennsylvania. 

4*Bids  will  be  received  until  noon,  Januarv 
11.  by  the  Board  of  Trustees  of  the  Pennsvl- 
vania  State  Lunatic  Hospital  at  Flarrisburg, 
Pa.,  for  the  erection  and  completicn  of  a 
nurses'  home.  Plans  and  specifications  mav  be 
seen  at  office  of  J.  A.  Dempwolf,  York,  'Pa., 
.Architect.  A  certified  check  for  $4,.500  must 
acconinany  each  bid  filed.  Dr.  H.  L.  Orth  is 
Superintendent. 

Rhode   Island. 

Bids  as  follows  were  received  Dec.  IT,  by  Lt. 
Col.  J.  C.  San  ford,  V.  S.  Engineer,  Newport, 
R.  L.  for  dredging  in  the  Providence  River 
and  Providence  Harbor  (1)  standing  for  bid 
per  cu.  yd.;  and  (2)  for  bid  per  cu.  yd.  for  re- 
moving boulders  :  Morris  &  Cuinmiiigs  Dredg- 
ing Co..  Xew  York  City,  (1),  9.4  cts.  (2)  $5; 
Columbia  Dredging  Co..  New  York  City,  (1) 
8.0  cts.  (2)  So:  Daly  &  Hannan  Dredging  Co., 
Ogdensburg.  N.  Y.,  (U  10  cts.  (2)  $6:  Tavlor 
Dredging  Co.,  Jersey  City,  N.  J.,  (1)  14.8  cts. 
(2)  $.5:  Eastern  Dredging  Co.,  Boston,  Mass., 
(1)  10.6  cts.  (2)  $10;  G.  H.  Bravmann  &  Bros.. 
Toledo,  O.,  (1)  12  cts.  (2)  $12;  P.  Sanford 
Ross.  Inc.,  Jersey  City,  N.  J.,  (1)  8.4  cts.  (2) 
$10;  J.  S.  Packard  Dredging  Co.,  Providence, 
R.  L,  (1)  8.1  cts.  (2)  $10;  Coastwise  Dredging 
Co.,  Norfolk,  Ya.,   (1)  7.84  cts. 

South  Dakota. 

•I«Bids  will  be  received  until  lu  a.  ni.  ( iloun- 
tain  time).  Jan.  10,  by  Capt.  J.  S.  Parker,  Con- 
structing Quartermaster,  Fort  Meade,  S.  Dak., 
for  furnishing  w'ooden  frame  screens  and  in- 
stalling" same  on  windows  of  double  set  of 
oflicers'  quarters  at  Fort  Meade. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
14.  by  H.  J.  Hirsch,  Captain  and  Quarter- 
master, Columbus  Barracks,  O.,  for  furnish- 
ing, installing  and  connecting  up  in  the  post 
laundry  at  Columbus  Barracks,  O.,  ready  for 
immediate  use  one  steam  collar  and  cuff  ironer. 
24-in  motor  attached,  and  one  collar  and  cul^ 
starcher  complete  for  motor  drive,  less  motor. 

4*Bids  will  be  received  until  noon,  December 
30,  by  Director  of  Public  Service,  Cleveland,  O.' 
for  lighting,  extinguishing,  repairing,  maintain- 
ing and  furnishing  current  for  electric  lamps 
in  the  city  of  Cleveland  for  one  year  from 
January  1. 

•I*Bids  will  be  received  until  9  a.  m..  Jan.  13, 
by  George  U.  Marvin.  Secretary  Board  of 
Managers   of  the  Ohio   State   Bo.-ird   of  ^lan- 


agers  of  the  Ohio  State  Penitentiary,  Colum- 
bus, O.,  for  a  plenum  system  of  heating  and 
ventilation  and  changes  in  East  Hall,  necessary 
to  install  same.  Marriott  &  Allen,  .Architects, 
and  Osborn  Engineering  Co.  prepared  plans 
and  specifications.  Bids  must  be  made  out  on 
blank  forms,  which  will  be  furnished  on  appli- 
cation to  the  architects,  and  will  include  bids 
on  labor  and  material  on  the  following  items : 
Wrecking,  excavations,  concrete  and  cement 
work,  reinforced  concrete  work,  cut  stone 
work,  brick  work,  structural  and  ornamental 
iron  work,  sheet  metal  work  and  roofing,  car- 
pentry, lathing  and  plastering  painting,  plumb- 
ing and  sewerage,  heating  and  ventilating  ap- 
paratus and  electric  wiring. 

4«Bids  will  be  received  until  noon,  January  2, 
by  Board  of  Education,  City  Hall,  Cincinnati, 
O.,  for  the  necessary  labor  and  material  for 
the  construction  of  a  new  school  building  on 
the  northeast  corner  of  Freeman  Ave.  and 
Polar  St.  Plans  and  specifications  are  on 
fde  at  the  office  of  Tietig  S:  Lee,  711  Lyric  The-. 
taer   Bldg.,  Cincinnati,  O..  Architects. 

Texas. 

4*Bids  will  be  received  until  11  a.  m.,  Jan.  19, 
by  P.  W.  Guiney,  Constructing  Quartermaster, 
Fort  Sam  Houston,  Texas,  for  construction  of 
three  reinforced  concrete  watering  troughs 
with  water  supply  nipe  lines  and  tile  drains 
complete. 

F.  H.  Lancashire  of  Dallas,  Tex.,  has  been 
retained  by  the  City  of  Corpus  Christi,  Tex., 
to  draw  up  the  form  of  a  gas  fraiichise  for 
the  cit3'.  As  soon  as  same  is  prepared  it  will 
be  granted  to  the  highest  bidder.  There  are 
several  applicants  and  work  vvill  probably  start 
soon.     Clark  Pease,  Mayor. 

Virginia. 

-A  jojnt  meeting  of  the  officials  of  every 
steamship  and  railroad  line  having  water  con- 
nections in  Norfolk  was  held  in  that  city  on 
Dec.  21  for  the  purpose  of  arranging  details 
of  the  L'nion  terminal  docks,  construction  of 
which  will  begin  in  the  early  spring.  When 
the  new  docks  are  built  on  property  purchased 
by  the  Old  Dominion  Steamship  Co.  and  lo- 
cated between  .Atlantic  City  and  Lamberts 
Point,  docking  facilities  will  be  afforded  for 
the  following  water  lines:  Old  Dominion 
Steamship  Co..  ^Merchants  &  Miners  Steamship 
Co.,  Clyde  Line,  Baltimore  Steam  Packet  Co.. 
Chesapeake  Steamship  Co.,  New  York,  Phila- 
delphia &  Norfolk  Ry.,  .Atlantic  Coast  Line, 
Seaboard  .Air  Line,  Norfolk  Southern.  Norfolk 
&  Western,  and  Virginia  Rys. 

West  Virginia. 

Bids  as  follows  were  received  Dec.  22  by 
Lieut.  y[.  C.  Tyler,  L'.  S.  Engineer,  Wheeling, 
W.  Va.,  for  furnishing  and  erecting  steel  lock 
gates  and  furnishing  and  delivering  Poiree- 
dam  trestles,  etc.,  for  Dam  No.  2(i.  Ohio  River. 
(1)  standing  for  structural  steel.  Lot  .A,  ("2) 
for  oak  timber  and  (3)  for  structural  steel 
Lot  B  :  The  Pennsvlvania  Steel  Co.,  Philadel- 
phia, Pa.,  (1)  $0.a-;73  per  lb.,  (2)  $65  per  M., 
03)  $0.0333  per  lb;  Independent  Bridge  Co.. 
Pittsburg,  Pa.,  (1)  $0.0-5 11  per  lb.,  (2)  $75 
per  M..  (31  $0.0:U."i  per  lb.:   Pcnn  Bridge  Co., 


Beaver  Falls,  Pa.,  (1)  $0.0595  per  lb.,  (.2)  $70 
per  M.,  (3)  $0.0318  per  lb.;  W.  X,  Kratzer  & 
Co.,  Pittsburg,  Pa.,  (1)  $0.0.573  per  lb.,  (2) 
$98  per  M.,  (3)  $0.0313  per  lb.;  .American 
Bridge  Co.  of  New  York,  Pittsburg,  Pa.,  (3) 
$0,029  per  lb. 

The  following  unit  bids  were  received  Dec. 
19  by  Capt.  F.  W.  Altslaetter,  U.  S.  Engineer, 
Wheeling,  W.  Va.,  for  furnishing  and  erecting 
leaves  for  two  bear  trap  weirs  of  Dam  Xo. 
20,  Ohio  River,  the  work  requiring  021,430 
lbs.  of  structural  steel:  The  Pennsylvania 
Steel  Co.,  Philadelphia.  Pa.,  $0.0473;  W.  N. 
Kratzer  &  Co.,  Pittsburg,  Pa..  $0.04."«3;  Inde- 
pendent Bridge  Co.,  Pittsburg.  Pa.,  $(i.0.524; 
Penn  Bridge  Co.,  Beaver  Falls,  Pa.,  $0.0524. 

Wisconsin. 

+Bids  will  be  recei\ed  until  3  p.  ni.,  Januarv 
25,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  of  the  United  States  Post 
Office  at  Stevens  Point.  Wis. 

Canada. 

4*Bids  will  be  received  until  4  p.  m..  January 
II,  by  R.  C.  Des  Rochcrs,  Secretary  Depart- 
ment of  Public  Works,  Ottawa,  Out.,  for  the 
construction  of  a  15-in.  suction  dredge.  A. 
check  for  $8,000  must  be  filed  with  each  bid. 
Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  at  this 
Department,  at  the  offices  of  J.  L.  Michaud, 
Esq..  District  Engineer,  Merchants  Bank 
Building,  St.  James  Street,  Montreal ;  J.  G. 
Sing.  Esq..  District  Engineer,  Confederation 
Life  Building,  Toronto,  Ont.,  and  G.  G.  Sco- 
vil,  Esq.,  Superintendent  of  Dredges,  St.  John, 
N.    B. 

•I»Bids  will  be  received  until  4  p.  m.,  January 
16,  by  R.  C.  Des  Rochers,  Secretary,  Depart- 
ment of  Public  Works,  Ottawa,  Ont.,  for  the 
construction  of  a  wharf  and  stone  approach  at 
Gravenhurst,  township  of  Muskoka,  District  of 
Muskoka,  Ont. 

►[•Bids  will  be  received  until  noon,  Feb.  15, 
by  .Alexander  Johnston,  Deputy  Minister  of 
Marine  and  Fisheries,  Ottawa,  Can.,  for  the 
construction  of  a  Twin  Screw  Steel  Steamer 
for  survey  and  inspection  work  in  connection 
with  the  St.  Lawrence  River  Ship  Channel  to 
be  delivered  at  Quebec,  P.  Q.,  of  the  following 
leading  dimensions,  namely  :  Length,  between 
perpendiculars,  130  ft.,  breadth  moulded  27  ft., 
depth  moulded  13  ft.  0  ins.,  draft  mean  9  ft.  9 
ins.  Plans  and  specifications  of  this  steamer 
can  be  seen  at  the  Department  of  .Marine  and 
Fisheries,  Ottawa,  at  the  offices  of  the  Col- 
lector of 'Customs,  Toronto.  Collingwood  and 
Midland,  and  at  the  .Agencies  of  the  Depart- 
ment of  Marine  and  Fisheries,  Montreal.  Que- 
bec, St.  John,  N.  B.,  Halifax,  X.  S.,  Char- 
lottetown,  P.  E.  L,  and  Victoria,  B.  C.  Plans 
and  specifications  can  be  procured  by  applica- 
tion from  the  Department  of  Marine  and 
Fisheries,  Ottawa,  and  the  -Agent  of  this  De- 
partment, Victoria,  B.  C.  There  are  no  spe- 
cial tender  forms  in  connection  with  this 
work. 
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Alabama. 

®Advices  from  Anniston,  .Ala.,  county  seat 
of  Calhoun  County,  state  that  the  commis- 
sioners have  awarded  the  contract  for  the 
construction  of  the  concrete  bridge  over 
Cornhouse  Creek  in  Beat  12,  to  W.  F  Mor- 
ris. 

Arizona. 

The  Santa  Fe  System  plans  on  expending 
$1.4iMi  on  Bridge  No.  B-265,  .Arizona  Division, 
the  work  being  principally  reinforced  con- 
crete protection. 

The  Santa  Fe  System  plans  on  extending 
its  bridge  and  four  sidings  at  Winslow.  Ariz., 
estimated  to  cost  $4,000. 


California. 

®The  contracts  for  the  construction  of  five 
bridges  along  the  coast  road  between  Ocean- 
side,  Cal..  and  the  Orange  County  line,  have 
been  awarded  by  the  Board  of  Supervisors  to 
Knight  &  Hyde,  San  Diego.  Cal.  The  con- 
tract prices  are  Santa  Margarita,  $7,703 ;  Los 
Flores.  $3,3-52;  San  Onofro,  $6,010:  South 
San  Mateo.  $5,310:  San  Mateo,  $1^0.39.  All 
the  bidders  w-ere  named   in  the  best  issue  of 

ExGIXEERIXC-C0XTR.\CTINC. 

®Board  of  .Supervisors  of  Stanislaus  Coun- 
tv.  at  Modesto.  Cab,  has  awarded  the  con- 
tr.TCt  for  the  constructioTi  of  two  bridges  to 
\\'.  L.  Gillham  &  Son,  San  Jose.  Cal.  The 
first   structure  is  over  Dr>'   Creek   at   Gomes 


ranch,  the  bids  being  as  follows :  W.  L.  Gill- 
ham  &  Son,  $6,633:  Western  Bridge  Co., 
$8,571;  Oakland  Bridge  Co..  $9,720;  Pacific 
Construction  Co.,  $8,229;  Clark  &  Henery 
Construction  Co..  $9,960.  The  second  struc- 
ture is  across  McDonald  Creek,  about  V4  mile 
south  of  Le  Grange,  the  bids  being  as  follows : 
W.  L.  Gillham  &  Son.  $9,891  :  Western  Bridge 
&  Construction  Co.,  $9,963:  Oakland  Bridge 
Co..  $10,100;  Pacific  Construction  Co.,  $9,673; 
Clark  &  Henerv  Construction  Co..  $9,673:  T. 
K.  Beard,  $9,120. 

Delaware. 

Property  owners  of  the  X'inth  Ward.  V/il- 
mington,    Del.,    at    a    recent    meeting   of    the 


•J«  indicates  work  now  open  for  bids.      '?>  indicates  a  contract  let  recently. 
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Lev>'  Court,  presented  a  petition  asking  for  a 
new  bridge  across  the  Brandywinc  River. 

Illinois. 

•J«Bids  will  be  received  until  8  p.  m.,  Decem- 
ber 30,  by  Commission  of  Public  Works,  Pe- 
oria, 111.,  for  the  construction  of  the  new- 
bridge  at  Bridge  St.  to  replace  the  old  one 
which  collapsed  last  year. 

©Bridge  Committee  of  City  Council  of 
Rock  Island,  111.,  has  awarded  the  contract 
for  the  construction  of  the  Melan  bridge  over 
the  Rock  River  to  the  Clinton  Bridge  Co.. 
Clinton,  la.  Bids  received  for  the  woi^k  ap- 
peared in  last  issue  of  Engineering-Contract- 
ing. 

©Advices  from  Roadhouse,  111.,  state  that 
the  Board  of  Supervisors  and  Highway  Com- 
missioners of  Patterson  Township  have 
awarded  the  contract  for  the  construction  of 
the  new  steel  bridge  over  Hurricane  Creek 
at  a  point  near  Elmer  Hudson's  one  mile  east 
of  Drake,  to  the  Illinois  Bridge  Co.,  Jackson- 
ville, at  $1,150.  J.  L.  Challacombe  at  $1.16(1 
was  the  only  other  bidder  for  the  structure 
which  will  be  of  .steel  -50  ft.  long  with  10-ft. 
steel  approach. 

Plans  have  been  drawn  by  engineers  of 
the  Moline-Sterling  Traction  Co.*  for  the  con- 
struction of  the  proposed  bridge  across  the 
Rock  River  at  Prophetstown.  111.  The  struc- 
ture, which  will  be  located  alongside  of  the 
wagon  bridge,  will  cost  $."w.OnO.  Permission 
was  granted  the  company  a  year  or  more  ago 
to  install  this  bridge. 

.Ml  work  has  been  completed  by  the  con- 
tractors on  the  new  $40,000  bridge  at  Streator. 
111.,  and  the  structure  thrown  open  to  traffic. 

City  Council  of  Joliet.  111.,  is  to  take  steps 
toward  securing  the  construction  of  steel 
viaducts  over  the  subways  bv  the  Chicago  & 
.\ltnn  Ry.  Co. 

The  Santa  Fe  System  has  planned  to  renew 
its  bridee  No.  .\-1127  pile  trestle  on  the  Val- 
ley Division  with  a  Iflfi-ft.  ballast  deck 

Committee  of  the  McDonough  Coimty 
Board  of  Supervisors.  Macomb.  Ill,,  have 
recommended  the  construction  of  the  pro- 
posed bridge  in  that  township, 

Indiana. 

•{•Rids  will  lie  received  by  W.  W.  Mitchell. 
County  Highway  Engineer.  Shelbyville.  Ind,, 
for  the  construction  of  a  00-ft.  steel  span 
bridge  with  1.5-ft.  steel  approaches,  across 
North  River  at  what  is  known  as  Culbcrtson's 
ford. 

Iowa. 

^•Bids  will  be  received  until  January  1.  by 
City  of  Marsballtown.  ]a..  for  the  construc- 
tion of  three  large  concrete  bridges  costing 
about  $10,000  or  $11,000. 

At  a  recent  Cedar  Rapids.  la.,  City  Council 
a  resolution  of  necessity  providing  for  the 
erection  of  the  new  concrete  bridge  at  3rcl 
.'\ve.   was  passed. 

Kansas. 

+Bids  will  be  received  imtil  Jan,  16!  by 
Jesse  I.eland.  County  Clerk.  Wichita,  Kan., 
for  the  construction  of  a  pile  bridge  on  the 
north  line  of  Section  3  in  Lincoln  Township. 
The  structure  will  be  46  ft.  6  in.  in  length 
and  the  cost  will  not  exceed  $400. 

The  County  Commissioners  recentlv  inspec- 
ted the  proposed  site  of  the  bridge  across  the 
river  north  of  Concordia.  Kan,  and  it  is 
planned  to  start  work  as  originally  con- 
templated. The  structure  will  have  two  80-ft. 
spans  and  two   16-ft.  approaches. 

Plans  arc  being  prepared  by  Hedrick  & 
Cochrane.  Consulting  Engineers,  1118  McGee 
.St.,  Kansas  City.  Mo.,  for  the  construction 
of  the  proposed  bridge  over  the  Cedar  River 
in  Cedar  Rapids.  la,,  mentioned  in  our  last 
issue.  The  structure  will  be  of  reinforced 
concrete  and  will  contain  about  1.5,000  cu  yds 
of  material. 

Kentucky. 

Surveys  are  being  made  by  J.  M.  Walker. 
City  Engineer.  Maysville.  Ky..  for  the  con- 
struction of  a  concrete  and  "steel  viaduct  to 
connect  the  eastern  end  of  the  city  with  the 
business  district.  The  structure  as  planned 
will  extend  over  ib,^  Chesapeake  &  Ohio  and 


the  Louisville  &  Nashville  Railroads,  having 
wagon,  street  car  and  foot  passages.  The  cost 
of  the  improvement  is  estimated  at  $150,000. 

Maryland. 

The  contract  for  the  reconstruction  of  the 
Black  River  bridge  on  Eastern  Ave..  Balti- 
more County,  Md.,  was  awarded  Andrew 
Miller  Co.,  by  H.  G.  Shirley.  County  Roads 
Engineer,  Towson,  Md.  The  bids  which 
were  opened  at  noon.  Dec.  8,  are  as  follows : 
McLean  Contracting  Co.,  Baltimore.  Md.. 
$59,365;  B.  F.  Sweeten  &  Son.  Baltimore.  Md., 
$.54,800;  Sanford  &  Brooks  Co.,  $49,661;  Fro- 
hee  &  Carozza.  $45,271;  Raymond  Concrete 
Pile  Co..  $46..580;  Andrew  Miller  Co..  $34,- 
923. 

Massachusetts. 

The  Improvement  Society  of  Prospect  Hill, 
a  suburb  of  Lawrence.  Mass.,  is  advocating 
the  construction  of  a  new  bridge  east  of  Duck 
bridge,  and  a  coinmittee  has  been  appointed 
to  push  the  movement. 

City  Engineer  Timothy  J.  Sheehan.  Fitch- 
burg.'  Mass..  recently  inspected  the  bridge 
which  spans  the  Nashua  River  at  Nashua  St. 
for  the  purpose  of  determining  what  repairs 
will  be  necessary.  He  recommended  that  the 
Council  Finance  Committee  prepare  estimates 
on  the  cost  of  an  entirely  new  structure. 

Mayor  of  Boston.  Mass..  has  instructed 
Transit  Engineer.  George  W.  R.  Harrison,  to 
submit  to  the  Citv  Council  and_  Chamber  of 
Commerce,  his  plans  and  specifications  for 
the  $5,000,000  Iiridge  over  the  Mystic  River  be- 
tween Charlestown  and  Chelsea,  Steps  are 
to  be  taken  toward  learning  the  opinion  of  the 
public. 

Michigan. 

©Board  of  Delta  County  Road  Commission- 
ers. Escanaba.  Mich.,  have  awarded  the  con- 
tract for  the  construction  of  a  concrete  bridge 
over  the  Escanaba  River  at  Wells  to  the 
Delta  Contracting  Co.  at  $39,200.  Three  bids 
for  the  work  were  filed  as  follows :  Delta 
Contracting  Co.  submitted  three  separate 
propositions.  18  ft.  bridge  with  fi-ft.  walk  on 
side  with  40-ft.  concrete  girders.  $39,200;  same 
structure  with  two  6-ft."  walks,  $42,200;  for 
20-ft.  bridge  with  a  6-ft.  walk  on  either  side. 
$48,450.  Illinois  Bridge  Co..  Chicago.  111.,  for 
•32-ft.  bridge  with  out  walks,  $47,900.  Wyn- 
koop-McGormley  Co.,  Toledo.  O..  submitted 
two  propositions,  one  for  a  20-ft.  bridge  with 
6-ft.  walks  on  either  side.  $75.600 ;  the  other 
for  16-ft.  bridge  with  4-ft.  walks,  $67,200. 

Minnesota. 

At  a  special  election  held  at  Duluth,  Minn., 
recently  to  vote  on  the  matter  of  issuing 
$90,000  of  bonds  for  the  construction  of  a 
steel  bridge,  the  proposition  was  turned  down. 

City  Council  of  Stillwater,  Minn.,  has  now 
under  consideration  the  matter  of  selecting  the 
type  of  structure  to  replace  the  St.  Croix 
River  bridge  mentioned  in  our  last  issue. 

Advices  from  Fort  Ripley  state  that  Com- 
missioners of  Crow  Wing  and  Morrison  Coun- 
ties. Minn.,  will  construct  jointly  a  60-ft.  steel 
bridge  across  the  Nokay  Seibie  River  at  Dag- 
gett Brook. 

Missouri. 

City  Coinicil  of  St.  Louis.  Mo.,  is  to  pass 
a  bill  requiring  the  Missouri  Pacific  Ry.  to 
build  a  brid.ge  over  its  tracks  at  Chouteau 
.\ve.  This  viaduct  will  be  56  ft.  wide  and 
will  extend  from  a  point  120  ft.  west  of  the 
Fri.sco  right  of  way  to  within  a  few  feet  of 
Vandeventer  Ave.  fOld  Alanchester  Road). 
The  cost  of  the  proposed  work  is  estimated 
at  $200,000.  The  city  will  pav  the  damages 
to  abutting  property  which  have  been  estimat- 
ed between  $75,000  and  $250,000 

®The  Board  of  Countv  Commissioners. 
Columbia.  Mo,,  have  awarded  the-  Missouri 
Bridge  &  Iron  Co.,  contract  for  two  new 
bridges,  one  at  Black's  ford  to  have  a  105-ft 
span  resting  on  concrete  abutments,  the  other 
on  the  main  Sturgeon-Columbia  Road  at  the 
'"S^l^'J.f' Coats  bill.  12  miles  north  of  Columbia 

WThe  Court  of  Johnson  Cotmty.  accordine 
to  advices  from  Warrensburg.  Mo.   has  award- 
ed  the   contract   to  the   Midland   Bridge   Co 
Kansas    City,    Mo.,    for    the    construction    of 


+  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


30   iron   bridges   in   that  county,   15   of  which 
are  to  have  concrete  floors. 

Nebraska. 

The  Missouri  Pacific  Ry.  objects  to  con- 
structing an  $80,000  viaduct  over  its  tracks 
at  Dodge  St.,  Omaha,  Neb.  The  company 
alleges  that  an  ordinary  viaduct  for  wagon 
and  pedestrian  traffic  can  be  constructed  for 
$30,000,  while  if  a  bridge  must  be  heavv 
enough  to  carry  the  street  car  lines  $.50,000 
will  have  to  be  expended. 

New  Jersey. 

A  resolution  has  been  passed  directing  the 
County  Engineer,  New  Brunswick,  N.  J.,  to 
prepare  an  estimate  of  the  cost  and  plans 
for  the  widening  of  the   .\lbany  St.  bridge. 

New  York. 

The  Town  of  Webb,  N.  Y.,  is  making  prep- 
arations for  the  construction  of  a  new  bridge 
across  the  Mosse  River  at  the  southerly  ter- 
minus of  Old  Forge-McKeever  Road,  at  an 
estimated  cost  of  $2,500. 

Common  Council  of  Fulton,  N.  Y.,  has 
passed  a  resolution  to  the  effect  that  public 
necessity  demands  that  a  new  bridge 
be  constructed  across  the  Oswego  River,  con- 
necting E.  and  W.  Broadway,  and  further 
resolving  that  a  committee  of  three  be  ap- 
pointed to  investigate  the  cost  of  such  an 
improvement. 

It  is  understood  that  the  State  of  New 
■^'ork  will  take  over  the  Scotia  Bridge  from 
the  town  of  Glenville  and  replace  it  with  a 
new  structure. 

Work  has  been  started  by  the  Steel  Storage 
&  Elevator  Construction  Co..  Buffalo.  N,  Y.. 
which  was  recentlv  awarded  the  contract  for 
building  the  new  Franklin  St.  bridge  over  the 
Erie  Canal  at  Syracuse,  N.  Y. 

Advices  from  Dolgeville,  N.  Y.,  state  that 
Phillips  &  Turnbull,  who  have  the  contract 
for  the  construction  of  the  new  bridge  across 
East  Canada  Creek  at  East  Creek  are  making 
rapid  progress  on  the  structure  which  is 
composed  of  three  SO-ft.  spans  and  has  a 
total  length  of  309  ft.  with  a  20-ft.  roadway, 
the  latter  being  covered  with  water  bound 
asphalt.  The  cost  of  the  work  is  about  $22.- 
000. 

Taxpayers  have  voted  to  issue  $6,000  for 
the  construction  of  a  new  bridge  to  replace 
the  old  covered  structure  at  Kenyonville.  in 
the  town  of   Carlton,  N. '  Y. 

Henry  Tosh  &  Son.  Port  Byron.  N.  Y.. 
were  the  lowest  bidders  for  the  construction 
of  a  bridge  over  the  Erie  Canal  in  S.  Wash- 
ington St..  Rome,  their  bid  being  $14,777,  F. 
C.  Stevens.  .Mbany.  is  Superintendent  nf  Pub- 
lic Works. 

North   Carolina. 

®Bids  were  opened  and  contract  awarded 
Dec.  21  at  Wilmington,  N.  C.  to  Rlalock  & 
Hartsfield.  Newbern,  N.  C,  for  furnishing 
necessary  labor  and  material  for  constructing 
72  concrete  piles  and  timber  fenders  for  two 
piers  of  highway  bridge  over  Core  Creek. 
North  Carolina.     The  contract  price  is  $3,199. 

Board  of  County  Commissioners  at  a  recent 
meeting  at  Durham,  N.  C.  decided  upon  the 
construction  of  a  steel  structure  over  the 
Eno  River  to  replace  the  bridge  washed  away 
two  years  ago. 

Ohio. 

4"Bids  will  be  received  until  1  p.  m.,  Jan, 
9,  by  Board  of  County  Commissioners  of 
Trubull  County  at  Warren,  O,.  for  the  neces- 
sary labor  and  material  for  the  construction 
of  a  concrete  culvert  or  bridge  over  Little 
Squaw  Creek  in  Liberty  Township,  Fred  Stone 
is  County  Auditor. 

Robert  Hoffman.  City  Engineer.  Cleveland. 
O..  is  to  represent  the  city  on  the  Civic  Com- 
mission which  is  to  assist  the  County  Com- 
missioners in  the  selection  of  a  site  for  the 
new  High  level  bridge  at  that  point. 

William  Mueser.  Engineer  of  the  New 
'S'ork  Concrete  &  Steel  Engineering  Co..  re- 
cently conferred  with  the  City  Engineer  of 
Dayton,  O..  regarding  the  proposed  changes 
in  the  plans  for  the  new  bridge,  made  neces- 
sary by  the  discovery  of  a  bed  of  quick  sand. 
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The  Trumbull  Couiil.\  Coiiiniissioners,  War- 
ren, ().,  have  authorized  the  county  clerk  to 
readvertise  for  Imls  tor  the  concrete  culverts 
of  beam  bridge  tor  the  proposed  new  Mosier 
road. 

Oklahoma. 

®The  Commissioners  of  Tillniaii  County  at 
Frederick,  Okla.,  at  a  recent  meeting  award- 
ed the  Midland  Bridge  Co.,  Kansas  City,  Mo., 
the  contract  for  the  construction  of  a  bridge 
across  the  Deep  Red  River  between  Sections 
r_'  and  13.     The  contract  price  was  $_',TO."i. 

®The  Board  of  County  Commissioners  has 
awarded  to  the  Tulsa  Boiler  &  Manufacturing 
Co.,  Tulsa.  Okla..  tlie  contract  for  the  con- 
struction of  bridges  N'os.  (i8.  G9  and  70  at  a 
cost  of  $S:ih,  $l.:H2ii   anrl  $8:!.")   respectivelv. 

®The  Canton  Bridge  Co..  Canton,  O.',  lias 
been  awarded  the  contract  by  the  Board  of 
County  Commissioners.  Tulsa,  Okla.,  for 
building  bridges  No.  71.  72  and  73  at  $000 
each. 

Oregon. 

City  Engineer  of  Portland.  Ore.,  has  plans 
nearly  completed  for  the  construction  of  the 
proiiosed  bridge  across  the  Willamette  River 
at  Ellsworth  and  Meade  Sts.  The  drawings 
show  a  bridge  of  open  work,  similar  to  the 
spans  across  the  Sullivan's  Gulch,  the  framing 
and  steel  being  underneath  the  deck. 

Pennsylvania. 

SBids  were  opened  Dec.  12  at  Westernport, 
Md..  and  the  contract  for  the  construction  of 
a  concrete  bridge  was  awarded  Nelson-AIerv- 
ditli  Co  .  CTambersburg.  Pa.,  at  $4,305.  C.  FT. 
Bruce  is  Clerk. 

Many  plans  have  been  submitted  the  County 
Connnissioners  for  the  construction  of  the 
new  bridge  at  Penn  St..  Reading,  Pa.  The 
structure  as  far  as  known  now  will  be  of 
reinforced  concrete  and  will  be  the  same  width 
as  the  street,  80  ft.  It  will  be  1.400  ft.  long 
and  will  have  a  clearance  of  22  ft. 

South  Carolina. 

+Bids  will  be  received  until  Jan.  4  by  Board 
of  County  Commissioners,  Spartanburg,  S.  C. 
for  the  construction  of  a  wooden  bridge  over 
Macklewane  Creek  and  another  structure  over 
Cane  Creek  in  Glenn  Springs  township. 

Citizens  of  Lexington,  S.  C,  are  advocat- 
ing the  construction  of  another  steel  bridge 
across  the  Saluda  River,  to  be  located  at 
.\mick"s  Ferry 

Tennessee. 

®Bids  were  opened  Dec.  20  by  the  Cit}'  of 
Memphis.  Tenn..  J.  H.  Weatherford.  City  En- 


gineer, for  constructing  a  reinforced  concrete 
culvert  on  Union  .-\ve.  and  Bellcvue  Blvd.,  the 
contract  being  awarded  to  J.  T.  .Mbcrts,  Mem- 
phis, at  the   following  bid  : 

SOO   cu.    yds.   excavation J  0  40 

;!  ft.  by  J  ft.  culvert,  520  Ihi.  ft ^  4.i 

ao-in.  pipe,  O'-i;'  cut.,  iipprox.  1.".0  llii.  ft u.4j 

.!0-ln.  pipe,  G'-S'  out..  appn>x.  iim  lin.  ft 0  70 

:!(i-in.  pipe.  S'-IO'  cut.,  appiox.  .'pii  lin.  ft O.SO 

JJ-ni.  pipe,  G'-S'  cut.,  appiox.  140  Mn.  ft 0.40 

ts-ln.  pipe,  G'-S'  cut.,  appiox.  30  Un.  ft 0.30 

1'   style  "A"   inlets 15  00 

i   style   "B"   Inlets 18  00 

1  small  inlet 10  00 

2  manholes '][   2o!oO 

■J'cKal   »1,952 

Texas. 

®Tlie  contract  for  the  construction  of  the 
Oak  Cliflf  Terminal  of  the  Dallas-Oak  Cliff 
viaduct  was  awarded  H.  H.  Yorty,  Fort 
Worth,  Texas,  at  $15,070.  The  contract  in- 
cludes furnishing  all  labor  and  material  ex- 
cept the  cement.  The  other  bidders  for  the 
work  were  Fred  A.  Jones  &  Co.,  $10,020;  Den- 
nis Fegin,  $1(J..340:  Lakrin  &  Good,  $20,1GO- 
H.   Cullom,  $20,340. 

.^t  the  annual  meeting  of  the  Houston, 
Texas.  Bankers,  Jobbers  and  Manufacturers 
.Association  resolution  was  adopted  approving 
the  project  for  building  a  viaduct  on  Main 
St.  at  the  crossing  of  the  Houston  ship  chan- 
nel. 

Utah. 

At  a  meeting  of  the  Moab,  L"tah,  Commer- 
cial Club,  a  committee  was  appointed  to  ar- 
range for  a  survey  of  the  several  proposed 
points  for  the  bridge  which  is  contemplated 
will  be  put  across  the  Grand  River  at  that 
place.  Robert  Woodruff.  Green  River,  Utah, 
will  prgbably  be  placed  in  charge  of  the  pre- 
liminary work. 

Washington. 

Commercial  Clubs  of  Pasco.  Wash.,  and 
Kennewick,  are  to  take  united  action  toward 
securing  the  construction  of  a  new  bridge 
across  the  Columbia  River.  The  matter  will 
he  brought  up  in  the  legislature. 

A  report  has  been  filed  with  the  Bridge 
Commission,  by  W.  C.  Raleigh,  City  Engineer, 
of  Taconia,  Wash.,  recommending  that  the 
construction  of  the  proposed  11th  St.  and 
Puyallup  .Ave.  bridges,  for  which  bonds 
amounting  to  $475,000  and  $68,000  respective- 
ly were  voted  recently,  be  gotten  under  way 
as  soon  as  possible.  The  report  also  con- 
tained the  comparative  costs  of  various  struc- 
tures as  submitted  by  three  bridge  companies 
as    follows:      Scber;?er    Rolling    Lift      Bridge 


Co.  of  Chicago— Eleventh  St.  bridge,  $444,000 
without  west  approach.  The  west  approach 
and  other  details  not  provided  for  will  bring 
the  cost  up  to  $575,000.  Puyallup  bridge,  $191,- 
000;  total,  $7tiU,000.  The  company  wants  also 
a  5  per  cent  royalt)'  on  the  superstructure  of 
the  bridge.  Strauss  Bascule  Bridge  Co.  of 
Qiicago— Eleventh  St.  bridge,  $.50(1,000;  Puy- 
allup .-Kve.  bridge,  $207,000,  total,  $773,000. 
This  includes  a  royalty  of  $1.5,000.  This  es- 
timate is  $158,000  in  excess  of  the  appropria- 
tion. Waddell  &  Harrington,  Kansas  City, 
Mo.— Eleventh  St.  bridge,  vertical  lift,  $468.- 
000;  Puyallup  Ave.  bridge,  $124,000;  total. 
$.502,00n.  There  is  no  royalty.  This  estimate 
is  $23,000  under  the  appropriation. 

West  Virginia. 
The  Secretary  of  State,  Wheeling,  W.  Va., 
has  issued  a  charter  to  Wellsburg  Bridge,  of 
Wheeling,  W.  Va.,  which  is  capitalized  at 
$100,(100  and  proposes  the  construction  of  a 
bridge  across  the  Ohio  River  at  Wellsburg. 
The  incorporators  are  .\lbert  M.  Schenk,  J. 
J.  Holloway,  C.  H.  Copp,  B.  W.  Peterson,  G. 
O.  Nagle,  Wheeling  and  William  Lipphardt, 
Martins  Ferry,  O. 

Wisconsin. 

Work  will  be  started  early  in  the  Spring' 
Iw  L.  J.  Klug,  Superintendent,  Bridge  Depart- 
ment, Milwaukee.  Wis.,  on  the  construction 
of  a  concrete  bridge  over  the  Kinnickinnic 
River  at  Chicago  Ave.,  near  the  flushing  tun- 
nel pumping  station.  The  structure  will  cost 
about  $7.(10(1. 

.•\dvices  from  LaCrosse.  Wis.,  state  that  an 
agreement  has  been  reached  by  the  officials 
of  La  Crosse  and  Trempealeau  Counties, 
whereby  they  will  reconstruct  and  maintain 
jointly  the  structure  known  as  the  McGil- 
livray  bridge. 

City  Councils  of  Marinette  and  Menomonie. 
Wis.,  according  to  advices  from  the  first 
mentioned  city,  have  agreed  to  reconstruct 
the  upper  bridge  across  the  Menomonie  River. 

Canada. 

.Advices  from  Ottawa,  Ont.,  state  there  is 
no  truth  in  the  report  recently  published  that 
the  government  has  decided  to  grant  the 
contract  for  the  construction  of  the  Quebec 
bridge  to  the  Canadian  Syndicate  which  is 
composed  of  the  Dominion  Bridge  Co.,  Mon- 
treal. Can.,  and  the  Imperial  Bridge  Co.. 
Walkerville,  Ont.  The  report  of  the  engineer- 
ing experts  has  been  received  by  the  Minister 
of  Railways,  but  it  will  not  be  considered  by 
the  Council  until  after  Jan.  1. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

®Major  J.  B.  Cavaiiaugh.  U.  S.  Engineer, 
Montgomery,  Ala.,  awarded  Breiver  &  Jones 
of  Birmingham,  .A.la.,  the  contract  for  fur- 
nishing sand  and  gravel  for  $.05  and  $.85  re- 
spectively.    Bids  w-pre  opened  Dec.  21. 

The  Dallas  County  Good  Roads  Associa- 
tion has  been  or.ganized  in  Selma.  .Ala.,  by 
Mayor  V.  B.  .Atkins  and  other  to  assist  the 
.State  Good  Roads  Association  in  the  con- 
struction of  good  roads  in  that  county. 

Ten  representatives  of  IMobile  County  have 
been  chosen  by  the  County  Commissioners, 
Mobile,  Ala.,  to  float  the  bonds  for  the  perm- 
.'(nent  roadway  improvement  authorized  by  the 
people  at  the  election  on  Nov.  8.  The  dis- 
tricts to  be  improved  are  outlined  as  follows  : 
Grand  Bay.  Union  Church,  St.  Elmo.  Willmer. 
Semmes.  Crichton,  Spring  Hill  and  Wheelers- 
ville.  Coden.  Bayou  la  Batre,  Thomas'  Store 
and  Alabama  Port.  Theodore,  Red  Store, 
Lloyds.  Holloman.  Citronelle.  Whistler. 
Beaver.  Meadow.  Oak  Grove,  Georgetown, 
Chunchula,  Kushla.  Mount  Vernon.  Saraland, 
■Axis.      Toulminville,    Roster's    Prichard. 

The  Court  of  County  Commissioners  of 
Dallas  County.  Selma,  Ala.,  is  considering 
plans   for  the  building  of  a  number  of  miles 


of  road  in  different  parts  of  the  county.  The 
work  of  making  a  survey  of  the  route  will  be 
started  at  once,  after  which  the  estimated 
costs  will  be  made  up  and  submitted  to  the 
commissioners. 

California. 

The  City  Trustees  of  Sonoma.  Cal.,  con- 
template purchasing  a  municipal  rock  crush- 
ing plant. 

The  County  Supervisors  at  Fresno.  Cal., 
have  ordered  viewed  and  surveyed  the  roads 
petitioned  for  by  A.  L.  Towne  and  Josiah 
Hall. 

The  Board  of  Trade  of  Placerville.  Cal., 
has  appointed  a  committee  composed  of  Major 
C.  .A.  Swisler  and  Secretary  Bradncr  to  for- 
ward the  interests  of  the  county  in  the  con- 
struction of  the  proposed  road  from  Placer- 
ville to  Folsom,  to  come  under  the  work  to 
be  done  under  the  $18,000,000  state  bond  is- 
sue. 

.A  plan  is  on  foot  in  Santa  Barbara.  Cal., 
to  pave  a  .30- ft.  road  through  Santa  Barbara 
at  a  cost  of  $200,000  to  connect  with  the  main 
road  through   from   Montecito  to  Goleta. 

Surveyor  S.  J.  Norris,  appointed  by  the  Oro- 
ville,  Cal..  Chamber  of  Commerce  receiitly  to 
make   a   preliminary   survey   of   the   proposed 


Downieville-Oroville  road,  has  submitted  his 
preliminary  report.  The  estimated  cost  of 
the  road  is  $20,000  and  an  effort  will  be  made 
to  have  the  state  build  it. 

Florida. 

The  County  Commissioners  at  DcLand. 
Fla.,  have  ordered  the  road  from  DeLeon 
Springs  to  the  Del-and  Daytona  shell  road 
surveyed,  for  the  purpose  of  being  opened 
and  worked. 

®The  County  Commissioners  at  Miami. 
Fla.,  have  awarded  the  contract  for  furnishing 
a  road  roller,  scarifier  and  scraper  to  the 
Western-  Austin  Co.,  for  $2,500,  $.500  and  $350 
respectively. 

®The  County  Commissioners  at  Miami,  Fla.. 
have  awarded  W.  M.  Goode  the  contract  for 
building  nine  miles  of  road  in  the  north  end 
of  the  county  at  $2,000  per  mile  and  $75  per 
mile  for  clearing.  J.  H.  Tatum  was  awarded 
a  contract  for  road  building  at  Detroit  and 
a  contract  was  awarded  M.  S.  Lanier  for 
road  building  at  Little  River  and  one  to  C. 
M.  Morgan  for  a  road  from  20th  St.,  to  the 
12th  St.  extension. 

The  St  John's  County  Commissioners,  St. 
Aug;istine.  Fla..  will  construct  a  new  road 
through  from  Flkton  to  .Armstrong  and  Holy 


^  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Branch.  .\  committee  has  been  appointed  to 
have  the  route  surveyed.  Other  roads  are  to 
be  constructed  soon. 

©Walter  B.  Campbell  has  been  awarded  the 
contract  tor  building  three  miles  of  hard 
road  north  toward  Como  from  the  northern 
limits  of  Crescent  City,  by  the  County  Com- 
missioncrs  at  Palatka,  Fla.  The  contract  calls 
for  sand  clay  surfacing  and  the  price  agreed 
upon  is  $1,2.50  per  mile. 

The  City  Council  of  St.  Petersburg,  Fla., 
has  ordered  two  miles  of  brick  pavement  laid 
on  the  waterfront. 

Georgia. 

.^  government  road  is  to  be  constructed  in 
Dodge  County.  Eastman,  Ga.,  under  the  su- 
pervision of  D.  H.  Winslow,  U.  S.  Road  Su- 
pervisor, at  present  located  at  Eastman. 

Illinois. 

The  CVimnmiec  of  .■Xldermcn  appointed  by 
the  mayor  of  Rock  Island,  III.,  to  take  up  the 
9th  St.  improvement  has  requested  the  state 
engineering  department  for  information  upon 
the  subject  of  cost,  material,  construction, 
etc.,  on  the  road. 

©Contracts  for  constructing  cinder  side- 
walks for  the  Board  .of  Local  Improvements, 
Chicago,  bids  for  which  were  opened  Dec.  16, 
have  been  let  as  follows :  Quinn  Construc- 
tion Co..  .3.510  W.  Chicago  Ave..  Chicago, 
sidewalk  on  .Addison  St..  South  California 
Ave.  and  Greenwood  Terrace ;  John  Hickey, 
1402  W.  .5f)th  St.,  Chicago,  sidewalk  on  Bishop 
St.:  Demling  &  Wendt.  84  LaSalle  St..  Chi- 
cago, for  sidewalk  on  W.  Irving  Park  Blvd. : 
Sieri^ert  Callscn  Co..  ^8(1.5  Milwaukee  -A.ve., 
Chicago,  sidewalk  on  Lawrence  -\ve. :  Chas. 
Chambers  &  Son.  .5248  S.  Wood  St..  Chicago, 
on  S.  Morgan  St.,  on  W.  in.5th  St..  W.  106th 
St.  and  on  Oak  .Xve. :  Beniamin  Sullivan,  7020 
Rhodes  .^vc..  on  W.  77th  St. :  Quinn  Construc- 
tion Co.,  sidewalk  system  of  streets  including 
S.  42nd  .Xve.  and  other  streets :  Benj.  Sulli- 
van, for  sidewalks  on  system  of  streets  in- 
cludine  E.  "fith  St.  and  other  streets:  Chas. 
Chambers  ^t  Sons,  for  sidewalks  on  system 
of  streets  including  W.  7fith  St.  and  other 
streets:  Demling  &  Wendt.  for  sidewalks  on 
a  system  of  streets  including  W.  OOth  St.  and 
o'her  streets:  A.  L.  Strachan  &  Son,  .57.37  S. 
?My  St..  Chicago,  for  sidewalks  on  a  system 
of  streets  including  Dobson  Ave.  and  other 
streets :  Clias.  Chambers  &  .Son.  for  side- 
walks on  a  system  of  streets  including  S.  Hal- 
sted  St,  I'nit  bids  of  the  low  bidders  on  the 
above  work  were  given  in  our  issue  of  Dec. 
21 

Following  low  bids  were  submitted  Dec.  1-5 
to  the  Board  of  I.^cal  Iinprovcments,  Chi- 
caeo.  111.,  Chas.  A.  V.  Standish  Secv.,  Room 
302,  City  Hall,  for  naving  the  followine 
streets :  the  work  .including  brick  pavement 
on  a  fi-in.  Portland  cement  concrete  base  with 
a  2-in.  sand  cushion:  12-in.- sewer  including 
manHoles,  catch  basins  and  12-5  vds.  of  rock 
excavation:  number  two  irranitc  block  pave- 
ment on  a  Portland  cement  concrete  ba.se 
with  a  2-in,  sand  cushion,  coal  tar  joints  and 
%  in,  crave!  dressing  on  surface:  granite 
conrrcic  combined  curbs  and  gutters  on  a 
foundation  of  sand  or  cinders:  asphalt  pave- 
ment nn  a  fi-in,  Portland  cement  concrete  base, 
surface  to  be  swept  with  natural  hydraulic 
cement : 

EllfT   SI.   NyHlini.  .Ins.   A.   Sackley,   307  Chamber 
nf  <V'inmerce  l^Irlg. 

I'.ninUe  rnnrrolf  lurli,  S0.">  Iln.  ft 

Sandstone  curb.    1,40,';  Iln.   ft 

Rrlck  |iiivi'm<'nl,    l.nnn  si|.   yds 

Alley,    Mi.hlKnn    Ave.   and    liidlana   Ave. 
ShnlM-  I'nvInK  To.,   ,-i'.M  W.  «3rrt  St. 

Giniillf  .uniicte  curl,,  i,;()0  11m    ft 

Brlfk    pavcincnt.    1,200   sq.   viXa 
AlUy.   Michigan   .We.  and  Indiana  Ave.'. 
Mcilnny,  1001  Scoiiiltv  BUIk. 

fiianltr  concrete  curb.  1.190  Iln.   ft     . 

Brick    pavement,   1,180   .si|    yds 
Alley.  State  St.  and  Deiirhorn   St      

Granite  concrete  curb,  1,200  Iln    ft 

Brick    pavement.   9,400  s<|.   yds 
Alley.  ICvan.x  Ave.  and  rottage  Grove'Ave 

Granite  ctmcrete  curl,.  f,-M  Iln    ft 

Brick    !Ki\Hiiient,  030  sq.   vds '. "  ' 

Alley.    .Ml.  lii-an   .-Vve.  and  Wabash  Ave 

Graiiii.    ...ncrete  curb,  1,610  iln,  ft....'     $0  15 

-    Brick   pavement,    1,830  si|.    vds ■>  59<A 

Alley,   Kvan.s  Ave.  and  Cottage  GroveAve" 

•  iranlte  concrete  curb,  1,170  Iln    ft  $0  IS 

Biick  pavement,  620  sq,   yds ."      "'e'^H 


$0.20 
.70 
2.72 
,    T.    K. 

$0.20 

2.62 

Jno.  A. 

$0.15 
2.59  V4 

$0.15 
2.59M! 

$0,15 
2.62% 


Alley.  Drexel  Blvd.  and  Ellis  Aye. 

Gr?nite  concrete  curb,  l,liO  nn.  tt ■''^••'^S,, 

Brick  pavement.   920  sq.   yds .o9% 

Allevs,  Drexel  Blvd.  and  Ellis  Ave. 
Granite  concrete  curb.  2,110  lin.  tt. 
Brick  pavement,   2,620  sq.    yds 

Alley,  Ellis  Ave.  and  Berkeley  Ave. 

Granite  concrete  curb,  970  lin,   ft..  .  _„,, 

Brick  pavement,   8,400  sq.   yd.? ^.uaVs 

Alley.  Vincennes  Ave.  and  St.  Lawrence  Ave._ 


$0.15 
2.59?^ 

SO. 15 


Granite  concrete  curb,  1,100  lin.  ft 

Brick  pavement.   620  sq.  yds 

Alley.   Prairie  Ave.  and  Indiana  Ave. 

Granite  concrete  curb,   800  lin.   ft 

Brick  pavement,   700,  sq.   yds 

Alley.  Woodlawn  Ave.   and  Lake  Ave. 

Granite  concrete  curb.  1,400  lin.  ft 

Erick   pavement.    1,170  sq.   yds 

Alley,  Woodlawn  Ave.  and  Kimbark  Ave 

Granite  concrete  curb,   S90  lin.  ft 

Brick  pavement.   890  sq.  yds 

Parker  Washington  Construction  Co. 

ber  of  Commerce  Bldg. 
Alky.  Grand  Blvd.  and  Vernon  Ave. 

Granite  concrete  curb,  2,510  lin.  ft 

Brick  pavement,   1.960   sq.   yds 
R  '  ~        ----- 


.*0.15 
2.72 

.$0.15 
2.62V4 

$0.15 
2.59% 


15 
2.70 
920  Cham- 


$0.15 
!.49 


T.    Conway    Co.,    720   Chamber   of   Commerce 
Bldg. 

N.  Campbell  Ave,  Austin  Ave.  and  Grand  Ave. 

Sandstone  curb,   1,160  lin.   ft $  0.67 

Brick   pavement,   2,500   sq.   yds 2.30 

12-in.  sewer,  365  lin.  ft 4.00 

S.   Center  Ave.,  21st  St.  and  22nd  St. 
Granite  block  pavement,  1,800  sq.  yds.   $  3.19 

Concrete   sidewalks.    200  sq.   ft 20 

Catch    basins,    four 4.'j.00 

Adjusting  old  catch  basins,   two 20.00 

Adjusting  old  manholes,   three 5.00 

Covers  with  iron  lids,   five 10.00 

9-in.   tile  pipe,  20  lin.  ft .75 

Cast  iron  gratings,    two 10.00 

Cullom  Ave.,  N.  Clark  St.,  Ashland  Ave, 
Granite  curb  and  gutters,  2,060  lin.  ft.  $  0.60 

Asphalt  pavement,  3,420  lin.  ft 1.80 

Earth  cutting,  1,900  sq.  yds 40 

Concrete  sidewalks,    40O   sq.    ft -0 

Catcli    basins,    four 4i).00 

Adjusting  old  catch  basins,  four 20.00    ■ 

.Adjusting  old   manholes,    eiglit 5.00 

Covers  with  iron  lids,   two 10.00 

9-in.  tile  pipe.  20  lin.  ft 75 

Cast  iron  gratings,  two 10.00 

Evans  Ave..  E.  43rd  St.  and  E.  47th  St. 
Granite  curb  and  gutter.  3.600  lin.  ft. 
Granite  concrete  gutters,  1,250  lin.  ft. 

Concrete  sidewalks.  So  sq.  ft 

Asphalt  pavement,   S,400  sq.   yds 

New   catch    basins,    two 

Adjusting  old  catch  basins,   16 

Adjusting  old  manholes,  19 

Covers  with  iron  lids,  20 

9-in.  tile  pipe,  100  lin.  ft 

Cast   iron   gratings,   four 10.00 

W.  52nd  St..  Loomis  St.,  Ashland  -A,ve. 
Granite  curb  and  gutter,  2.660  lin.  ft 

Concrete  sidewalks,   300  sq.   ft 

.\sphalt  pavement,    4,510  sq.   yds 

.\djusting  old  manholes,    three 

Adjusting  old  catch  basins.   12 

Covers  with  iron  lids,  three 

9-in,  tile  pipe,  50  lin.   ft 

Cast  iron  gratings.  12 10  00 

W.  53rd  St.,  S.  Ashland  Ave.  and  S.  Robey  St. 

Sandstone   curb.   4,540   lin.   ft $  0.50 

Concrete  sidewalks,  20  sq.  ft 20 

Earth  filling,   1,500  cu,   yds 50 

Brick  pavement,  7,600  sq.  yds 2.12 

Adjusting  old  manholes,   12 3.00 

Covers  with  iron  lids,  12 10.00 

9-in.   tile  pipe.  40  lin.  ft 75 

Cast  iron  gratings,  (our 10  00 

Standard  Paving  Co..   145  La  Salle  St. 

N.  41st  St.,  Hirsch  St.  and  AY.  North  Ave. 
Granite  cui-b  and  gutter,  2.600  lin.   ft.   $  O.GO 

Asphalt  pavement.   4,150  sq.   vds 1.77 

Earth  cutting,  200  cu.  yds 40 

Catch    basins,    four 45  00 

Adjusting  old  catch   basins.   11 20.00 

Adjusting  old   manholes.   10 .'.00 

Covers  with  iron  lids,   two 10  00 

9-in.  tile  pipe,  8  lin.  tt 75 

Cast  iron  gratings,   two 10  00 

N.  Hamlin  Ave.,  Hamlin  Ave.,  i-ullerton  Ave. 
Granite  curb  and  gutter,  4,120  lin.   ft.   $  0.60 

-A.sphalt  pavement,   6,590  sq.    yds 179 

Earth  cutting,  2,300  cu.  yds 30 

Catch   basins,    10 45  00 

.•Adjusting  old  catch  basins,   IS ."     20  OO 

Adjusting  old  manholes,   IG 500 

Covers  with  iron  lids,  four 10  00 

9-in.  tile  pipe,  20  lin,  ft '75 

Cast  iron  gratings.  10 10  oO 

S-^^?J','*^i^^"''han,  47th  St.  and  Halsted  St. 

W.  oOth  St..  Ashland  Ave.  and  Robey  St 


$  0.60 

.35 

.20 

1.95 

4. "..00 

20.00 

5.00 

10.00 


$  0.60 

.20. 

1.S6 

5.00 

20.00 

10.00 

15 


Sandstone  curb,   4,500  lin.   ft. 

Resetting  sandstone  curb,  270  lin.  ft.. 

Concrete  sidewalks.   650  sq    ft 

Earth  milng.  2,000  cu.  yds 

Brick  pavement,  9,110  sq.  vds 

Catch  basins,  two 

Adjusting  old  catch  basins  '26'" 

.-^.djusting  old   manholes,   eight 

Covers  with  iron  lids,  34... 

9-in.  tile  pipe.  300  lin.  ft '. 

Cast  Iron  gratings.   26.. 
Union  Paving  Co.,  184  La  Salle  St'.' 
Heetwood  St..  Hamlin  Ave.  and  FuUerton  Ave. 


$  0.60 

.20 

.10 

.05 

2.10 

45.00 

20.00 

5.00 

10.00 

loloo 


Sandstpne  curb,  2.350  lin    ft 

Brick  pavement.  4,860  sq,  yds,"! 

Catch    iaasins,    one...  

Adjusting  old  catch  basins,"ni"ne! '. ! 
Adjusting  old  manholes.   I'    . 
Covers  with  iron  lids,  four 

9-ln.  tde  pipe,  8  lin.  ft......!; 

Cast  Iron  gratings,  four '.'.'.'." 


0.70 

2.30 

45.00 

20.00 

5.00 

10.00 


Indiana. 

•I'Bids  will  be  received  until  10  a.  m,,  Jan. 
4,  by  Board  of  County  Commissioners  oi 
Huntington  and  Wells  Counties  at  the  office 
of  John  W.  Weaver,  Auditor  Huntington 
County,  Ind.,  for  the  construction  of  highway 
improvement. 

4«Bids  will  be  received  until  2  p.  m.,  Jan. 
.3,  by  Board  of  Coiuity  Commissioners,  Vin- 
cennes, Ind.,  for  the  construction  of  .5,.JC4  ft. 
of  gravel  roads  in  Vincennes  Township,  Knox 
County.     John  T.   Scott  is  County  ."Vuditor. 

4»Bids  will  be  received  until  I6  a.  m,,  Jair. 
4,  by  County  Conuriissioners,  for  the  construc- 
tion of  a  public  highway  in  Huntington  and 
Wells  Counties.  John  W.  Weaver  is  Auditor 
of  Huntington  County. 


^Bids  will   be  received   until 


Jan. 


•^  indicates  work  now  open  for  bids.      S  indicates  a  contract  let  recently. 


11,  by  Commissioners  of  Rush  County  at 
Rushville,  Ind.,  for  the  construction  of  a 
macadam  road  in  Anderson  township.  J,  M. 
Sto^ne  is  Auditor  of  the  county. 

•J«Bids  will  be  received  until  2  p.  m.,  Jan. 
7,  by  Board  of  County  Commissioners,  Frank- 
fort. Ind.,  for  the  construction  of  four  gravel 
roads  in  Clinton  County.  Charles  F.  Crom- 
well is  County  .\uditor. 

^Bids  will  be  received  until  noon,  Jan.  3, 
by  Commissioners  of  Pulaski  County.  Wini- 
mac,  Ind,,  for  the  improvement  of  two  public 
higliways.     Ellis  S.   Rees  is  .Auditor. 

The  County  Commissioners  at  Logansport, 
Ind.,  have  granted  a  petition  for  the  con- 
struction of  a  mile  of  stone  road  running 
south  and  north  on  the  west  side  of  Gal- 
veston. 

Iowa. 

The  City  of  Maquoketa,  la.,  plans  the  pav- 
ing of  20  more  blocks  of  street  next   spring. 

Kansas. 

The  Shawnee  County  Commissioners,  To- 
peka,  Kan,,  contemplate  purchasing  a  motor 
road  roller  for  use  on  gravel  roads  in  that 
county.  E.  L.  O'Xeil,  Coirimissioner :  V.  P. 
Parkhurst,  County  Engineer. 

Tlie  Township  Officers  and  Road  Officials 
of  Neosho  County,  Erie,  Kan.,  are  planning 
to  organize  a  county  roads  association,  and 
a  meeting  for  that  purpose  is  soon  to  be  held 
in  Erie.  It  is  expected  that  a  movement  will 
be  inaugurated  for  the  systematic  improve- 
ment and  maintenance  of  the  roads  of  the 
county. 

Kentucky. 

•{•Bids  will  be  received  until  3 :30  p.  m., 
Jan.  ]().  by  Board  of  Public  Works,  Paducah, 
Ky.,  for  the  construction  of  concrete  side- 
walks, granite  curbing,  concrete  gutter  and 
driveways  and  cast  iron  drain  pipes  on  Broad- 
wav  from  the  Illinois  Central  Railroad  to  1.5th 
St.:  Jefiferson  St.  from  11th  to  14th  St.  and 
N.  10th  St.  from  Trimble  to  Burnett  St.; 
work  to  begin  as  soon  as  weather  will  per- 
mit. Approximate  quantities :  Broadway,  con- 
crete sidewalks  14,32-5  sq.  ft.,  concrete  drive- 
ways 820  sq.  ft.,  concrete  gutters  2,900  lin. 
ft.  and  granite  curbing  2,900  lin  ft. :  Jefifer- 
son St.,  concrete  sidewalks  23,000  sq.  ft.,  con- 
crete driveways  800  sq.  ft.,  concrete  gutters 
3,940  lin.  ft.,'  granite  curbing  3,940  lin.  ft. 
and  cast  iron  drain  pipe  200  lin  ft.:  X.  10th 
St.,  concrete  sidewalks  13,300  sq,  ft.,  con- 
crete driveways  380  sq.  ft.,  concrete  gutter 
2,.520  lin.  ft.,  granite  curbing  2.500  lin.  ft,  and 
cast-iron  drain  pipe  500  lin.  ft.  Each  bid  to  be 
accompanied  bv  certified  check  for  $2-50,  pay- 
able to  G.  W.  Walters,  City  Treasurer.  L.  A. 
Washington,  City  Engineer. 

Louisiana. 

The  Finance  Committee  of  the  City  Council 
of  New  Orleans,  La.,  has  directed  that  an 
ordinance  be  prepared  instructing  the  City 
Engineer  to  prepare  plans  and  specifications 
and  the  Comptroller  to  advertise  for  bids  for 
the  paving  of  Orleans  St.,  froiu  Califorpe  to 
Broad   Sts.,  with  mineral  rubber. 

The  City  of  Shreveport,  La.,  is  preparing 
to  sell  bonds  for  street  paving.  .As  soon  as 
the  bonds  are  disposed  of  bids  will  be  asked 
for    and    the    contracts    let    for    the      paving, 

hich   it   is   estimated   will   cost  $.500,000, 
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Massachusetts. 

The  City  Council  of  Quincy,  Mass.,  has 
.ssed  orders  agregating  $14,000  for  rebuild- 
g  Brook,  Crescent,  TrafFord,  West,  Pleas- 
it  and  Marsh  Sts.,  Furnace  Ave.,  and  Merry 
ount  Road. 

Minnesota. 

Hennepin  County  Commissioners,  Minne- 
lolis,  Minn.,  have  decided  to  begin  road 
lilding  in  the  county  at  once.  The  com- 
issioners  have  ordered  work  begun  on  three 
'les  of  the  Brooklyn  Center  trunk  road 
nning  from  the  city  limits  at  44th  Ave., 
irth  to  Brooklyn  Center. 
The  County  Commissioners  at  Duluth, 
inn.,  have  been  petitioned  for  the  extension 
the  highway  system  from  Gordon  to  the 
wn  of  Summitt  in  the  vicinity  of  the  Chaf- 
y  settlement.  The  proposed  new  county 
ad  is  about  29  miles  in  length  and  would 
nnect  two  main  highways,  one  leading  from 
e  city  to  the  town  of  Summitt.  and  the 
ler  from  the  city  to  the  town  of  Gordon. 

Mississippi. 

The  Board  of  Supervisors  of  Covington 
)unty,  Collins.  Miss.,  has  decided  to  sell  at 
;  regular  meeting  in  January,  bonds  in  the 
m  of  $25,000,  to  be  used  in  the  construction 

modern  highways  in  District  No.  3. 
An   election   will  be   held   in   District   No.   1 

Lincoln  County,  Brookhaven,  Miss.,  Dec. 
,  to  vote  on  the  question  of  issuing  bonds 
r  the  building  of  permanent  highways  in 
at  district. 

Missouri. 

®It  is  reported  that  the  following  contracts 
;re  awarded  by  the  City  Council  of  Spring- 
Id,  Mo. :  Rackliffe-Gibson  Construction  Co., 
ssam  pavement  on  W.  Commercial  St., 
om  Grant  St.  to  Euclid  Ave. ;  on  Commer- 
\\  St.,  from  Lyon  to  Grant  Sts.;  on  Com- 
srcial  St.,  from  Campbell  to  Lyon  Sts. ;  on 
t.  Vernon  St.,  from  Jefferson  to  Campbell 
s.,  for  $1.7.5  per  sq.  yd.  Will  F.  Plummer 
instruction  Co.,  second-class  brick  pave- 
;nt  on  W.  Commercial  St.,  from  Euclid 
.•e.  to  Broad  St.,  for  $1.7.5  per  sq.  yd.  Jar- 
:t  Construction  Co.,  concrete  curbing  on 
llings  St..  from  Phillips  St.  to  Grand  Ave., 
r  $.40  per  lin.  ft.  F.  C.  Page,  concrete 
rbing  on  the  north  side  of  Elm  St.,  from 
?  National  P.lvd.  to  the  Frisco  R.  R.  for 
8  per  lin.  ft.  T.  L.  Calloway,  first  class, 
ft.  cement  sidewalk  on  the  West  side  of 
mpbell  St.,  from  Olive  St.  to  Mill  St.,  for 
5  per  lin.  ft.,  for  walk  and  $.25  for  grading. 
C.  Page,  first-class,  4  ft.  sidewalk  on  both 
es  of  Calhoun  St.,  from  Broad  St.  to  the 
isco  R.  R.,  for  $.42  per  lin.  ft.,  for  walk 
1  $.25  for  grading.  H.  G.  Horton,  City 
gineer. 

The  Board  of  Public  Works  of  St.  Joseph, 
).,  has  instructed  the  City  Engineer  to  pre- 
■e  an  ordinance  for  the  grading  of  Mitchell 
e..  from  28th  St.  to  the  east  city  limits,  to 
vide  an  improved  highway  connecting  with 
macadamized  road  which  now  extends  to 
h  St. 

Nebraska. 

V.  petition  has  been  presented  to  the  City 
mcil  of  Hastings.  Neb.,  providing  for  the 
ing  of  St.  Joe  Ave.,  between  2nd  and  I2th 
.  The  citv  plans  paving  street  intersec- 
is  at  a  cos't  of  $50,000. 

New  Jersey. 

•Bids  will  be  received  until  10:30  a.  m., 
.  11,  by  Road  Committee  of  the  Board  of 
)sen  Freeholders  of  the  County  of  Salem, 
;m,  N.  J.,  for  grading  and  placing  gravel 

oyster  shell  surface  on  the  Mannington, 
■sgrove  and  Woodstown  road  5  miles  in 
nship  of  Mannington  and  Pilesgrove  and 
DUgh  of  Woodstown,  Salem.  N.  J.  Harry 
Jray  is  Director, 
he   Town  Council   of   Hammonton,   N.   J., 

awarded  a  Camden  firm  a  contract  for  a 
•ey  for  grades  and  curbs  in  a  large  part 
he  town. 

he  Camden  County  Board  of  Freeholders, 
iden,  N.  J.,  has  instructed  its  Stone  Road 


Committee  to  take  up  the  nuuur  01   improv- 
ing the   Burlington  turnpike  east  of  27th  St. 

New  Mexico. 

The  City  of  .Mbuquerque,  N.  Mex.,  con- 
templates paving  a  number  of  streets  in  the 
business  district  with  bitulithic.  .'\.  H.  John- 
son, president  of  the  Texas  Bitulithic  Co., 
Dallas,  Tex.,  estimates  the  cost  at  $4,000  per 
block.     Fcli.x  H.  Lester  is  Mayor. 

The  Territorial  Good  Roads  Commission  of 
New  Mexico  at  a  recent  meeting  promised 
representatives  of  Albuquerque,  N.  Mex.,  that 
the  road  from  Santa  Fe  to  .'Mbuquerque  would 
be  completed  this  winter.  The  road  is  con- 
structed as  far  as  .A.lgodones,  but  south  from 
there,  about  two  miles  of  heavy  sand  will 
have  to  be  overcome.  The  commission  will 
contribute  $4,000,  Bernalillo  County  and  the 
city  of  .Albuquerque  will  contribute  $0,000, 
and  the  U.  S.  Indian  service  will  contribute 
$•500  to  complete  the  road.  Vernon  L.  Sul- 
livan is  Territorial  Engineer. 

New  York. 

^Bids  will  be  received  by  the  State  Com- 
mission of  Highways.  .Mbany,  N.  Y.,  until 
Jan.  9  at  1  p.  m.,  for  23  roads ;  until  1  p.  m., 
Jan.  11,  24  roads;  until  1  p.  m.,  Jan.  13,  20 
roads  in  the  State  of  New  York.  Maps,  plans, 
specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the 
Commission  in  Albany,  N.  Y.,  and  also  at  the 
offices  of  Division  Engineer  Spencer  J.  Stew- 
art, Columbus  Hall,  Poughkeepsie,  N.  Y.,  for 
the  road  in  Dutchess  County;  at  the  office  of 
Division  Engineer  Harry  P.  Willis.  Humane 
Bldg.,  Albany,  N.  Y.,  for  roads  in  the  coun- 
ties of  Albany,  Clinton,  Columbia,  Greene, 
Montgorgery,  Rensselaer,  Saratoga.  Schenec- 
tady, Schoharie,  Warren  and  Washington ; 
also  at  the  office  of  Division  Engineer  Guy  H. 
Miller,  Cleveland  Bldg.,  Watertown,  N.  Y., 
for  roads  in  the  coimties  of  Franklin,  Jeflfer- 
son,  Hamilton.  Lewis,  Oneida  and  St.  Law- 
rence: also  at  the  offices  of  Division  Engineer 
Fred  W.  Sarr,  South  Clinton  and  West  Jef- 
ferson Sts.,  Syracuse,  N.  Y.,  for  roads  in 
the  counties  of  Cayuga.  Chenango.  Cortland, 
Madison.  Onondaga.  Ontario,  Oswego.  Sene- 
ca and  Wavne ;  also  at  the  office  of  Division 
Engineer  M.  W.  Wilbur.  423  Cutler  Bldg., 
Rochester,  N.  Y.,  for  roads  in  the  counties  of 
Cattaraugus,  Chautauqua  and  Genesee ;  and 
also  at  the  office  of  Division  Engineer  Paul 
McLoud,  Press  Bldg.,  Binghamton,  for  roads 
in  the  counties  of  Broome  and  Otsego. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
5,  by  George  McAneny,  President  of  the  Bor- 
ough of  Manhattan,  New  York.  N.  Y.,  for 
repairing  and  maintaining  sheet  asphalt  pave- 
ments in  the  Borough  of  Manhattan.  Engi- 
neer's estimate  of  amount  of  work  to  be 
done :  270.000  sq.  yds.  of  asphalt  pavement,  in- 
cluding binder  course.  500  cu.  yds.  of  Portland 
cement  concrete.  1,000  sq.  yds.  of  oui  stone 
pavement,  to  relay.  The  time  allowed  for  do- 
ing and  completing  the  work  will  be  from  the 
date  of  contract  until  Dec.  31,  1911,  or  until 
the  entire  yardage  called  for  is  laid.  The 
amount  of  security  required  will  be  $(55,000. 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 
4  bv  Alfred  E.  Steers,  President  of  the  Bor- 
ough of  Brooklyn,  N.  Y.,  for  five  small  pav- 
ing contracts,  the  largest  being  No.  3,  as  fol- 
lows :  For  regulating  and  paving  with  asphalt 
pavement  on  a  concrete  foundation  the  road- 
way of  E.  28th  St.,  from  Foster  Axe.  to  Flat- 
bush  Ave.,  together  with  all  work  incidental 
thereto.  The  Engineer's  estimate  of  the  quan- 
tities is  as  follows:  4,208  sq.  yds.  of  asphalt 
pavement  (five  years'  maintenance') .  588  cu. 
yds.  of  concrete,  for  pavement  foundation 
The  time  allowed  for  the  completion  of  the 
w-ork  and  the  full  performance  of  the  con- 
tract is  25  working  days.  The  aiiiount  of 
security  required  is  $2,200. 

®Cardn-Borgia  Stone  Co..  1133  Broadway, 
Manhattan,  N.  Y.,  has  been  awarded  the  con- 
tract bv  the  department  of  parks.  Arsenal 
Bldg..  5th  Ave.,  New  York  City,  for  setting 
new  Ijlue  stone  coping  and  resetting  old  blue 
stone  coping  on  a  concrete  foundation  and 
erecting  and  completing  brass  rail  fence  in  the 


Borough  Hall  Park,  Borough  of  Brooklyn, 
for  $3,C34.     Bids  were  opened  Dec.  8. 

®Norton  &  Garman  Contracting  Co.,  303 
Douglas  St.,  Brooklyn,  N.  Y.,  has  been  award- 
ed the  contract  by  the  Department  of  Parks, 
.■\rsenal  Bldg.,  5th  Ave.,  Borough  of  Man- 
hattan, New  York  City,  for  resurfacing  of 
the  speedway  of  Ocean  Parkway,  between 
.■\venue  J  and  Kings  Highw.iy,  Borough  of 
Brooklvn,  for  $6,890.  Bids  were  opened  Dec. 
8. 

The  Board  of  Supervisors  of  Franklin 
County,  Malone,  N.  Y.,  is  agitating  the  con- 
struction of  a  macadam  road  from  Saranac 
Lake,  N.  Y.,  to  Montreal,  Que.  The  roads 
will  cost  from  $3,500  to  $4,000  per  mile  and 
will  provide  Franklin  County  with  100  miles 
of  macadam  roadway.  The  entire  cost  of  the 
road  is  to  be  paid  by  the  county,  by  the  is- 
suance of  bonds.  In  Canada  the  road  would 
be  constructed  from  Montreal  to  Trout  River. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Jan.  16. 
by  B.  M.  Cook,  Clerk.  Village  of  Lakewood, 
O.,  for  furnishing  labor  and  material  neces- 
sary for  paving  Gladys,  Rosewood  Ave., 
Thoreau  Road,  Sloane  Ave.  Contract  form. 
plans  and  specifications  are  on  file  at  the  of- 
fice of  the  Village  Clerk,  Lakewood,  Ohio, 
and  at  the  offices  of  The  Wm.  H.  Evers  Engi- 
neering Co.,  .3.32  The  .Arcade.  Cleveland,  O. 

•{•Bids  will  be  received  until  noon,  Jan.  20, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  improvement  under  specifica- 
tions No.  127  of  the  Dayton  Pike,  from 
Sharon  to  Butler  County  line  in  Sycamore 
township.  .All  bids  must  be  made  on  blank 
forms  to  be  had  at  the  office  of  the  Board  of 
County  Commissioners  and  must  be  accom- 
panied by  a  bond  in  the  sum  of  $1,000.  Fred 
Dreigs  is  Clerk. 

Preparations  are  being  made  to  open  the 
new  road  between  Bolivar  and  Zoar.  The 
road  will  be  known  as  the  Lebold  road  and 
will  follow  the  old  Beaver  and  .Sandy  canal 
into  Bolivar.  It  will  necessitate  the  removal 
of  an  old  bridge  and  the  construction  of  a 
new  one  across  the  canal. 

The  Board  of  Control  of  Elyria.  O.,  has  de- 
cided to  ask  the  city  council  to  pass  an  ordin- 
ance forbidding  property  owners  and  corpora- 
tions to  repair  paved  streets  that  have  been 
opened  to  dig  sewer  and  water  trenches. 

.Advices  from  .Akron,  O.,  states  that  Rich- 
field Township  residents  have  taken  steps  to 
have  the  .Summit  Countv  Commissioners  pave 
the  main  highway  for  12  miles  through  Ghent, 
Hammand's  corners  and  East  Richfield. 

The  following  improvements  have  been 
recommended  to  the  city  council  of  East«Liv- 
erpool,  O. :  Paving  Vine  St.,  from  Pennsyl- 
vania .Ave.,  to  Ravine  St.,  300  ft. ;  paving  of 
Pine  St.,  from  Pennsylvania  .Ave.  to  Ravine 
St.,  .345  ft. ;  paving  Thompson  .Ave.,  from 
Vine  to  E.  fith  St. ;  paving  4th  St.,  from  Vod- 
rey's  potterv  to  Penns.\'lvania  .Ave.,  270  ft. ; 
grading  and  paving  of  Eradshaw  Ave.,  from 
.Avondale  to  Ambrose  .Ave. ;  paving  of  .Am- 
brose .Ave.,  from  Ida  to  Riley  Sts. ;  widening 
Bradshaw  Ave. ;  gradin.g.  paving  and  widen- 
ing of  Sheridan  Ave.,  also  the  widening  of 
the  sidewalks  on  this  thoroughfare  from  Fen- 
ton  St..  to  Dresden  .Ave. :  grading  of  Indiana 
Ave.,  from  Avondale  to  Riverview  St  :  grad- 
ing Oak  .St.,  from  Indiana  to  Illinois  Sts. 

The  County  Commissioners  at  Dayton,  O.. 
will  ask  the  state  highway  department  for  aid 
in  the  improvement  of  the  Covington  pike  for 
a  mile  north  of  Englewood,  and  for  the  im- 
provement of  that  section  of  the  National 
road  leading  from  Englewood  to  the  bridge 
across  Stillwater,  a  distance  of  about  one-half 
mile. 

The  City  Council  of  Canton,  O.,  has  passed 
ordinances  providing  for  the  paving  of  Shorn 
St.,  from  Tuscarawas  St.  to  Lake  St.,  for 
improving  Belleview  Ave.  from  Cleveland 
.Ave.  to  west  corporation  line ;  improving  E. 
4th  St..  from  bridge  to  first  alley  east  of 
Schwalm  St. :  improving  S.  Dewalt  St..  from 
8th  St.  to  Cedar  St. ;  establishing  a  grade  on 
High  St.,  from  Navarre  St.,  to  Pennsvlvania 
R.    R.    crossing;    improving    Deal    .Ave.,   and 


•J-  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Walker  Ave.,   from   Cleveland  Ave.,   to   cor- 
poration line. 

Oregon. 

Following  bids  have  recently  been  received 
by  the  Executive  Board  of  Portland,  Ore., 
for  public  improvements :  E.  38th  St.,  from 
Stephens  to  Grant,  grading  and  concrete  curbs" 
and  walks,  Giebisch  &  Joplin,  $1,774.  Sheri- 
dan St.  from  1st  to  Front,  bitulithic  pave- 
ment, Pacific  Bridge  Co.,  $2,03.5,  E.  Harrison 
St.  from  E.  13th  to  Sunnyside,  grading  and 
concrete  curbs  and  walks,  Giebisch  &  Joplin, 
$1,92(5;  Joplin  &  Meeks,  $1,920;  Stephens 
Bros.,  $1,869.  E.  Lincoln  St.,  from  E.  34th 
to  Chestnut  Hill,  grading  and  concrete  curbs 
and  walks,  Joplin  &  Meeks.  $1,381.  E.  Har- 
rison St.,  from  E.  41st  to  E.  •50th,  grading  and 
concrete  curbs  and  walks,  Giebisch  &  Joplin, 
$3,776;  Joplin  &  Meeks,  $3,929.  E.  Grant  St., 
from  Glenn  to  E.  13th,  grading  and  concrete 
curbs  and  walks,  Stephens  Bros.,  $3.235 ;  Jop- 
lin &  Meeks.  $3,2.37 ;  Giebisch  &  Joplin,  $3,195. 
Cora  .\ve.,  from  Mill  to  9th  Sts.,  grading  and 
concrete  ciirbs  and  walks,  T.  A.  Sweney. 
$1,024. 

Advices  from  Hillsboro,  Ore.,  states  that 
25  road  districts  have  posted  notices  for  an 
election  for  or  against  a  special  tax  for  rock 
road  improvements.  It  is  thought  that  the 
majority  of  them  will  vote  from  two  to  five 
mills  for  the  purpose.  If  this  result  obtains, 
Washington  County  will  next  year  build  20 
or  30  miles  of  permanent  roads. 

Pennsylvania. 

Plans  have  been  perfected  for  the  bonding 
of  Springfield  Township,  Montgomery  Coun- 
ty, Norristown,  Pa.,  to  the  extent  oi  $20,000 
to  cover  road  construction  the  coming  year. 

Residents  of  Arch  St.,  Philadelphia,  Pa., 
have  submitted  a  petition  to  the  mayor  asking 
that  that  street  be  paved  with  wood  block. 

Tennessee. 
Cit)'  Engineer  Rol.crt  .\  Hooke  of  Oiatta- 
nooga,  Tenn.,  is  having  the  grades  of  Pros- 
pect, .'\rcade  and  Cameron  Sts..  ascertained 
for  the  construction  of  sidewalks  along  those 
streets  from  the  car  line  at  tlie  head  of  W. 
Gth  St.,  to  Boynton  park  on  the  top  of  Cam- 
eron Hill. 

Texas. 

•I"Bids  will  be  received  until  noon,  Dec.  29, 
by  Commissioners  of  City  of  Galveston,  Tex., 
for  paving  the  following  streets :  Avenue  P, 
from  2.3d  to  19th  St.;  lOth  St.  and  21st  St., 
from  .Avenue  P  to  county's  right  of  way.  The 
work  will  include  about  9,300  sq.  yds.  of  vit- 
rified brick.     .\.  T.  Dickey  is  City  Engineer. 

®The  City  Commissioners  of  Galveston, 
Tex.,  have  awarded  the  contract  for  boulevard 
work,  from  Avenue  H  to  16th  St.,  consisting 
of   5,500   lin.    ft.    of    lO-in.    concrete   curbing. 


5  4U0  ft  of  18-in.  concrete  curbing,  39,300  sq. 
yds  of  cement  sidewalk  and  300  ft.  of  vitri- 
fied piping  for  drains,  to  Kelso  &  Vautnn  for 
approximately  $15,518. 

C  R  Thomas,  government  road  expert,  has 
prepared  his  report  for  the  construction  of 
macadamized  roads  in  precinct  No.  1,  Taylor 
Countv  Abilene,  Tex.,  and  has  submitted  the 
same  'to  Judge  T.  L.  Blanton  of  the  county 
commissioners'  court.  It  is  expected  that 
within  a  short  time  actual  work  will  be  be- 
gun on  the  improvement  of  the  roads. 

The  Countv  Commissioners'  Court  at 
Bryan,  Tex.,  is  inspecting  the  roads  of  the 
county  with  a  view  of  extensive  road  building 
and  improvements  with  the  county's  steam 
road-making  outfit  during  the  coming  year. 
The  commissioners  are  considering  the  propo- 
sition of  building  all  the  small  culverts 
throughout   the  county   out  of   concrete. 

Citizen<:  of  Houston,  Beaumont  and  Port 
.Arthur  recently  held  a  meeting  in  Liberty, 
Tex.,  to  discuss  the  feasibility  of  construct- 
ing a  road  between  Beaumont  and  Galveston. 
Frank  Alvey  and  Col.  W.  S.  Davidson  of 
Beaumont  and  John  W.  Gates  of  Port  Arthur 
are  interested. 

The  City  of  Wichita  Falls,  Tex,,  will  have 
$42,500,  possibly  $60,000  available  for  street 
improvements  during  the  early  part  of  next 
year.     F.  B.  Noble  is  Mayor. 

Houston,  Tex.,  will  sell  bonds  Jan.  9  to  the 
amount  of  $100,000  for  street  paving.  H.  B. 
Rice  is  Mayor. 

©The  Texas  Bithulithic  Co.  of  Dallas.  Tex., 
has  been  awarded  the  contract  by  that  city 
for  paving  Houston  St.,  between  Elm  and 
Main  Sts.,  with  vitrified  brick  for  $2.70  per 
so.   yd. 

Utah. 

The   Cache   County   Commissioners,   Logan, 
Utah,  have  decided  to  open  a  new  road  from 
the  Logan  sugar  factory  to  Millville. 
Virginia. 

Scott  County,  Gate  City.  Va.,  at  a  special 
election  Dec.  14,  voted  against  the  issuance  of 
bonds  to  the  amount  of  $300,000  for  the  con- 
struction of  good  roads.  J.  F.  Richmond  is 
County  Clerk. 

®The  contract  for  paving  parts  of  Manteo 
St.,  Westover  Ave.,  and  Langley  road  with  as- 
phalt has  been  awarded  bv  the  board  of  con- 
trol of  Norfolk,  Va.,  to'Perrv  W.  Ruth  & 
Co..  for  $1.89  per  sq.  yd.,  total  $10,773.  F.  J. 
McGuire  has  been  awarded  the  contract  for 
curbing  on  the  same  streets  for  $.46  per  lin. 
ft. 

Washington. 

The  Lewis  County  Commissioners,  Chehalis, 
Wash.,  are  in  favor  of  building  three  and  one- 
half  miles  more  of  state  aid  road,  to  be  part 
of  the  Cowlitz-Olympia  road,  which  is  a  sec- 


tion of  the  Coast  highway,  north  and  south, 
also  a  part  of  state  road  No.  5.  The  road,  16 
ft.  wide,  will  be  hard  surfaced  and  it  is  es- 
timated will  cost  $.58,522. 

A  movement  has  been  started  in  Ritzville, 
Wash.,  to  pave  the  principal  streets  in  the 
business  district. 

N.  D.  Miller,  engineer  in  charge  of  the 
state  highway,  which  it  is  proposed  to  build 
from  Blaine  to  Vancouver,  Wash.,  in  com- 
pany with  County  Engineer  Lindbery  is  se- 
curing data  that  will  be  used  in  selecting  the 
route  for  the  state  road. 

The  Board  of  Public  Works  of  Spokane, 
Wash.,  has  transmitted  to  the  city  council 
plans  and  specifications  for  grading  Stevens 
.St.,  from  14th  to  17th  Ave.,  estimated  cost, 
$4,750 ;  paving  with  oileroid,  7th  St.,  Division 
to  Bernard  Sts.,  estimated  cost,  $10,300;  grad- 
ing 16th  Ave.,  Crestline  to  Perry  Sts..  es- 
timated cost.  $6,750. 

Wisconsin. 

The  Commercial  Club  of  Proctor,  Wis.,  has 
passed  a  resolution  asking  the  board  of  pub- 
lic works  to  construct  a  good  highway  into 
that  suburb. 

Julius  Thielman  of  Merrill  and  R.  C.  Thiel- 
man  of  Tomahawk  have  started  a  movement 
for  the  construction  of  a  macadamized  road 
through  the  state  from  Ashland  to  Milwaukee. 
The  Business  Men's  association  of  Ashland  is 
also  interested. 

City  officials  of  Eau  Claire,  Wis.,  are  plan- 
ning the  macadamizing  of  Gilbert  Ave.,  from 
the  Chippewa  river  to  Farwell  St..  Oxford 
Ave.,  from  Lake  St.  to  Fulton  St.,  and  the  ex- 
tension of  Wisconsin  St.,  through  the  North- 
western Lumber  Co.'s  lumber  yard,  with 
brick.  Brick  pavement  is  also  to  be  laid  on 
Railroad   St..   from   N.   Barstow   St.,  west. 

The  common  council  of  Burlington.  Wis., 
has  ordered  the  following  streets  paved  next 
year,  for  which  bids  will  be  called  next 
spring:  P.  J.  Hurtgen,  City  Engineer:  Pine 
St..  from  Mill  to  Kendall,  2.600  sq.  yds,  of 
cement  pavement  and  1,493  lin.  ft.  of  cement 
curb  and  gutter;  Pine  St.,  from  Madison  to 
Adams.  2,4.38  sq.  yds.  of  cement  pavement 
and  1.060  lin.  ft.  of  cement  curb  and  gutter; 
Jefferson  St.,  from  Pine  to  Soo  Line  Ry.,  1.- 
888  sq.  yds.  of  cement  pavement  and  1.016  lin, 
ft.  of  cement  curb  and  gutter ;  Chestnut  St.. 
Mill  to  Kendall,  2,656  sq.  yds.  of  cement  pave- 
ment and  1,427  lin.  ft.  of  cement  curb  and 
gutter;  Pine  St.,  Geneva  to  Mill.  1,269  sq. 
yds.  of  brick  pavement  and  500  lin.  ft.  o' 
cement  curb  and  gutter;  Chestnut  St.,  frorr 
Geneva  to  Mill.  1.4-58  sq.  yds.  of  brick  pave- 
ment and  580  lin.  ft.  of  cement  curb  and  gut- 
ter- McHenrv  St..  from  Geneva  to  a  point 
242  ft.  .south 'of  Liberty  St.,  2,218  sq.  yds.  of 
brick  pavement  and  1,084  lin.  ft.  of  cementi 
curb  and  gutter. 


WATER-WORKS       AND        SEWERAGE 


Alabama. 

Consulting  Lnginoer  Morns  Knowles,  em- 
ployed by  the  city  of  North  Birmingham,  Ala., 
to  examine  the  water  works  of  that  city,  has 
submitted  his  report  on  the  same  to  the  city 
council.  He  estimates  the  value  of  the  plant 
at  $78,660,  and  advises  the  sale  of  the  plant. 

California. 

•i«Bicls  will  be  received  after  January  3,  by 
Cily  Council  of  Monrovia,  Cal.,  for  the  con- 
struction of  the  new  sewer  system,  estimated 
to  cost  $120,000. 

®Thc  contract  for  the  drilling  of  the  pro- 
posed well  on  the  Perris  donation,  near  the 
Ferris  reservoir  site  in  San  Bernardino,  Cal., 
has  been  awarded  to  J.  William  Smith  by  the 
water  commissioners  for  $5,600. 

The  Imperial  County  Supervisors,  El  Ccntro, 
Cal,  have  granted  the  city  trustees  of  Braw- 
Icy,  Cal.,  permission  to  lay  a  sewer  line  in 
Cantaloupe  drive  road  from  the  city  limits  to 


New  River.  The  proposed  sewer  system  will 
be   installed   before   next   summer. 

The  citizens  of  Sierra  Madre,  Cal.,  voted 
Dec.  13  the  issuance  of  bonds  in  the  sum  of 
$40,000  to  increase  the  water  supply  and  estab- 
lish  a   svsteni   of   fire  protection. 

City  Engineer  F.  C,  Turner  of  Oakland, 
Cal.,  IS  preparing  plans  to  put  in  an  intercept- 
ing sewer  system  along  the  water  front  to 
collect  the  sewage  from  western  flowing  sew- 
ers. 

Colorado. 

City  Engineer  H.  R.  Oliver  of  Fort  Morgan, 
Colo.,  has  estimated  the  cost  of  the  new  sewer 
in  Fulton  Heights  addition  to  the  citv  at  $7,328. 
Maps,  specifications  and  other  data  have  been 
prcpare.l  and  accepted  by  the  City  Council. 
Bids  will  be  advertised  for  on  the  specifications 
of  the  engineer. 


Connecticut. 
The     water     commissioners     of     Hartford. 
Conn.,  have  made  arrangements  for  establish- 
-^  indicates  work  now  open  for  bids 


ing  a  pump  at  the  Wild  Cat  Brook  for  pumping 
water  into  the  Burlington  pipe  line. 

Frank  C.  Robert  J.  and  Watson  S.  Wood- 
rufif.  all  of  Orange,  Conn.,  have  petitioned  the 
legislature  for  the  incorporation  of  the  Orange 
Water  Co. 

Georgia. 

®The  sewerage  and  water  board  of  Atlanta. 
Ga..  has  awarded  the  contract  for  supplying  the 
•50.000  barrels  of  lime  to  the  Lagarde  Supply  & 
Fertilizer  Co.,  Ltd.,  for  $4.48  per  ton.  S.  T. 
Weedring  is  president  of  the  company  and 
J.  W.  Gardner  of  Lake  Charles  is  vice  presi- 
dent. 

Kaig  &  Puryeor  of  Dalton,  Ga.,  have  been 
awarded  the  contract  by  the  city  of  Dalton  for 
the  construction  of  a  svstem  of  sanitary  sew- 
ers. The  work  will  include  approximately  6  to 
9  miles  of  pipe  sewers  from  8  to  15  in.  in^diam- 
eter  and  disposal  plants  complete.  H.  S.  Jau- 
don  Engineering  Co.,  Box  582,  Savannah, 
Ga.,  and  Box  576,  Atlanta,  Ga.,  Engineers. 


®  indicates  a  contract  let  recently. 
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Illinois     '  Chester.   Kv.    The  estimated  cost  of  the  sys-  Council   to  authorize  the  construction  of  the 

.  tern  is  $40000  proposed    foul   water    sewer   in    Forest    Park 

^Bids  will  be  received  untd   U  a.  m.,  Dec.  *    '       '               .   .  jhe  sewer  is  to  be  in  three  sections,  and  will 

28,  1910,  by  the  Board  of  Local  Improvements.  Louisiana.  extend    from    the    mouth    of    the    Blackstone 

Chicago,  Chas.  A.  V.   Standish,  for  paving  28  The  citv  council  of   Xapoleonville.   La.,  has  sewer    to   the    River    des    Peres    at    Rosedale 

streets    and   alleys   and    also    for   constructing  authorized  the  water  works  committee  to  make  Ave.,  several  thousanil  ft.  through  the  world  s 

5^  mile  of  house  drains.  all  necessarv  repairs  to  the  water  works  plant.  fair  section  of  the  park.     The  cost,  including  a 

©Following  contracts  were  awarded  by  the  \  new  pump   will  be  bought  and  a  pipe  line  pumping  station  and  building,  is  about  $1 1,000. 

Board  of   Public  Improvements.   Chicago,  111.,  running  to  the  bavou  will  also  be  started.  The   Board  of  Public  Works  of  St.  Joseph, 

Chas.  A.  V.  Standish.  Secy.,  in  connection  with  Massachusetts  ^'''"   ''•''*   orflcrcd  an   ordinance   drawn   for   a 

sewer  construction,  for  which  bids  were  opened  "          „.      -  ■  ,  sewer  in  district  No.  199,  beginning  at  20th  St., 

Dec  12;   itemized  specifications  appeared  in  Dec.  Bids    were    opened     Dec.     14    at     Pittsheld,  ^^j   Oo„ipi,an  .^ve.,  extending  in  20th  St.,  to 

7   issue   of    Enc,ineeri.ng-Contr.\cting:     East  Mass.,   for  the  construction  of  the  Farmham  Pacific  St,  and  from  20th  to  22nd.    The  esti- 

104th  St..  Christino  To.co,  814  Des  Plaines  St.,  dam     and     reservoir.     Winston    &    Co.,    290  ,,.,3,^^  ^^^^  jg  ji.jus. 

$2,036:   Balmoral  Ave.,  Jos.   Daviaino,  $3,818;  Broadway,  Ncw^  York  City,  being  the  low  bid-  jjjg  ^jty  gf  Hopkins.  Mo.,  contemplates  the 

Manistee    Ave.,    Thos.    Burke,    4048    McLean  dcr  at  the  following  bid :  construction  of  a  municipal  water  works  plant. 

.\\e..   $4,992:    Phillips   .'Kve..   CI  ristino  Tosco,  10  acres  clearing *,I-SJ  G.  E.  Denlin  is  mavor. 

$3,438;  N,  40th  Ave..  Christino  Tosco,  $5,519 ;  ^^  ;j^  ?rvds."ear"g  ^^J^rc^sA/::.:.  '-"Z  Montana. 

W.   40th    St.,   American    Engineering   &   Con-  11  500  cu!  vds.  earth  exca v.,  Class  B 50  _.       _     .            .         .1       .-   v..i;-,,„ii    \rr,nt 

struction  Co.,  112  S.  Clark  St.,  $72,988.     Low  37.000  cu.  yds.  earth  cxcav.,'  Class  C......        .45  City   Engineer   Jaqueth   ol   Kah=pcll,  Mont 

KirLlprc    and    their    itemized    bids    anneared    in  12.500  cu.  yds.  earth  excav..  Class  D oO  (,35    begun   a    preliminary   examination    ot    tne 

biddtrs    and   ttieir   itemizea    Dias    appearea   m  ^^            ^^^.^^^  oxcav.,  Class  E 90  ',,,,„?  ,outh  of  the  city   for  the  insta  atbn 

Engi-NEERING-Contr.^CTIXG  of  Dec.  21.  3  200  cu.  vds.  earth  excav..  Class  F <5  countr>    ^O"'"   °'   '"'^^,'-J'>      Tt,»  c»,tV  ho^ird  of 

Tlie  village  board  of  Upper  Alton,  111.,  has  1  500  cu.  yds.   rock  ex.av..  Class  A 2.00  of  a  new  sewerage  system.     The  state  board  of 

authorized   the  board  of  public   improvements  2.900  cu.  yds    rock  excav.,  Cass  B.               2.00  health  recently  ordered  this  citv  to  Mop  pollut- 

to  proceed  with  the  contracts  for  the  construe-  ^f„l  J^;  ^.fj^;  ,'.°?1^  ^^::  t-llll  D.:....      2.50  >ng   Ashley   Creek. 

tion  of  a  sewer  system.     Four  septic  tanks  will  3,000  cu.   yds.   rock  txcav..  class  E 2.50  Nebraska. 

^  '"^'^50  000  Ind  ^H^OO  ''''""  "'"  "''  '"  '"•"«  -■■  >-'^^:  m-  ™nore"te!'c,assA:;::      A  ^i.v    Engineer    Adna    Dobson     of    Lincoln 

^Th"  ^it;''c'ouncif  0/  Hoopeston.  111.,  has  ac-  ^'Z  c"u.  m.  '^lll  ^S:^:^^.  S'.^li  p:    Jm  Neb.."  has  leen  i-t-<^ted  by  the  city  ccnineil 

ceoted    plans   as    prepared   bv    Civil    Engineer  1.400  cu.  yds.  mass  concrete.  Class  p           12.00  to  prepare  plans  and  specifications  and  an  es 

ceptcu    pidiis    as    picpd.                            „n.Vitriir  22.000  cu.  yds.  Cyclopean  masonry.  Class  A      6.00  timate  of  cost  for  a  sewer  in  district  No.  107. 

Frank    Payne    of    Danville    tor    the    construe-  i  ■;  ooo  cu    vds   Cvclopean  masonry.  Class  B      a.50  -  ■           n         „f  r,^rtl-.,i,l    H-iop  rnnntv    \eb    • 

tion  of  a  drainage  sewer  system.    Robert  Rod-  ^-^l  Tu.  'yds.  Cydopean  nmsonry,  Class  C      5.00  I  he  village  "'  Cortland   Gape  Coiin>NeD., 

min  is  citv  attorney  2.000  cu.  yds.  concrete  t,l„cks,   Class  A..     12.d0  ,s   taking   steps   toward   bccur  ng  a  system  o« 

man   is  cin    auorne\ .  1.300  cu.  yds.  concrete  blocks.  Class  B. .. .     12.00  ^y^j^r   works   and   electric   lights.     A   commit- 

Indiana.  ^  ^"^.'l^^^^^'^urS^^i^::::    ":  tee  has  been  appointed  by  the  city  board  .o  as- 

4-Bids    will    be    received    by    the    Board   of  i  300  cu  vds.  paving 3.00  certain   the   probable   cost   of   the   svstem.     A 

Public    Works,    Gary,    Ind.,    for   building   the  600  tons  placing  iron  and  other  metal    ^^  ^^  special  election  will  probably  be  called  to  vote 

following     sewers:        3,120      ft.     60-in.     brick  ,  qOO  lin^'Tt''  furnish.' 'and  "lav." 'li-'inV 'viV.        '  on  bonds  for  this  w-ork. 

sewer.      3.160      lin.      ft.      of      54-m.      brick  -°""  ""pipe  .'            • ■■-,(,  The  city  of   Falrb•ur^^   Neb.,  has   purchased 

sewer    '^0.55   lin     ft    36-in    brick   sewer.  3.320  500  lin.  ft.   furnish,  and  lay.  20-in.  vit.  j^e  water  plant  of  the  Fairbury  Electric  Light 

lin.    ft.  '20-in.   pipe   sewer,' 6.540  lin.   ft.   24-in.  ;j^i'*P^   'f'u,:ni'='h"and  ■l'a'y."24:i'n."vi't'.  &  Power  Co.,  for  a  consideration  of  $92,o00. 

brick  -^ewer,  :3,900  lin.   ft.  of  8-in.  pipe  sewer,  l-"""  "."pipe  .'.... .         ...   1-60  Bonds  were  recently  voted  m  the  sum  of  $13d,- 

10   manholes,   5   catch   basins,   4  gutter  inlets.  27  M.    ft.    B.    M.    furn.     and     placing  (,00  for  this  purpose.     The  balance  ot  the  bond 

Harry  G.  Moose  is  City  Clerk.  GaiT'ToVsr'fuperstructure" '('lump'  .    '^  issue  will  be  spent  >"  --  '^--'^^  ^„/;„t 

The   city   of   Jasper,    Ind.,   contemplates   the  sum)   l-^OOOO  extensions.     G.   W .    .Meyers   is   supenntenaeni 

installation  of  a  sewer  system  at  an  estimated  $399,600  "^  ''^^^  P'^"'-       ^r          t 

cost  of  $25,000.     The  sewer  board  has  had  sur-  ^°^^'     -^ ' ' ' ' , New   Jersey. 

vevs  and  blue   prints  made   for  the   system.  Maryland.  .Mayor    Louis   M.    Brock   of   Kearny,   N.  J., 

The  Board  of  Public  Works  of  Fort  Wayne.  jg-p^^    contract     for     wiring    the     sewerage  states'  that  that  town  is  almost  ready  to  sign  a 

Ind.,  has  accepted  a  plat  of  Shawnee  Place  ad-  pumping  station,  on  East  Falls  -Ave.,  in  Balti-  contract    with    the    Passaic    Valley    Sewerage 

dition   and   arrangements   have   been   made  to  ^^Qre.  Md.,  has  been  awarded  to  the  Central  Commission  to  sewer  into  the  trunk  flume. 

construct    sewers    and    generally   improve    the  Electric  Co.,  by  the  board  of  awards  for  $3,526.  j^e  Xmley.  X.  J.  town  council  has  appropri- 

tract    of    ground,    which    is    located    between  Michiean  ated  $1  200  to  engage  engineers  to  make  a  map 

Webster   St.   and   Hoagland   .A.ve.,   and   KiUea  ,  t^  ,                 ht-  1,  of  the  town,  with  a  view  to  ascertaining  the 

St  and  Wildwood  .Ave.  ©Johnson  &  Van  Dyke  of  Kalamazoo,  Mich.,  ^^    ^_^^_.        ^^^^^^   sewers   and   getting   at 

T       .,  have  been  awarded  the  contract  for  the  con-  „    j       /  collection  and  disposal. 

Iowa.  struction  of  the  Fulford  St.  sewer  by  the  City  ""'(^ftfEngineer  Harold  Harder  of  West  Pat- 

•J-Bids  will  be  received  until  Dec.  31,  by  City  Council  of  that  city,  tor  $14,920,  wilh-$--J  addi-  ^^^^^-   j^    j^  j^  preparing  plans  for  the  oro- 

Clerk.  Sutherland,  la.,  for  the  construction  of  tional  for  each  manhole.  posed'  sewers  that   are   to  be   placed   in   West 

850  ft.  of  sewer  and  four  manholes  along  Pine  Minnesota.  Paterson.     The    main    sewer    is'  to   run    from 

St.,  in  the  incorporated  town  of  Sutherland,  la.  jUTi-.^?,  will  be  received  until  2  p.  m.,  Decem-  Prospect  'St.,  through   Spruce  St.,  and  up  the 

Property  owners  on  Second  St.,  Clinton,  la.,  T-.,^       .  ^^^^^  ^j   p^jjij^.  Works,  St.  Paul,  turnpike   to   West    13th    St.     At   this   point   it 

have  petitioned  the  City  Councd   for  the  con-  ,,•    "■^'  r^^    ,],£    construction    of    a    sewer    on  will  be  taken  under  the  river  by  a  tunnel  in  or- 

struction  of  a  sewer  on  that  street.  Richmond  St   from  Seventh  St.  to  the  right  of  der   that    the    Second    ward    may   be    drained. 

Property  owners  of  Ninth  and  Tenth  Aves.  ^";""'f  1"    Chicago   Milwaukee  &  St.  Paul  Ry.  The  main  sewer  will  continue  up  the  turnpike 

in  Clinton,  la.,  have  petitioned  the  City  Council  ^"l    Gorman   is   Clerk   of   the    Board.  to  the  city  line.     .AH  the  side  streets  will  have 

to  construct  a  sewer  in   district  No.  4  'j.Bids  will  be  received  until  2  p.  m..  Jan.  3,  smaller  sewers.             ,   ,      ,  ,       ,   .-         t     , 

An  ordinance  has  been  passed  by  the  City  .T^b'".  of  Public  Works,  St.  Paul,  Minn.,  The  state  board  of  heahh  of  New  Jersey 
Council  of  Grundy  Center,  la.  for  the  building  ?^rUe  construction  of  a  sewer  in  Park  Ave..  has  ordered  the  city  of  New  Brunswick  to 
of  a  sewer  in  the  business  district,  from  \cker  St  to  Svcamore  St.  R.  L.  Gor-  cease  polluting  the  Raritan  River  by  empty- 
Councilman  G.  B.  Healy,  of  Sioux  City,  la.,  '"""jfrierk  of  the  Board.  ing  sewage  therein  on  or  before  July  1,  1911. 
has  been  authorized  by  the  City  Council  to  ad-  p.,i,:o„  for  a  sewer  on  23rd  Ave.,  between  John  J.  Morrison  is  mayor. 
vertise  for  bids  for  water  pipe  for  use  in  p^^;u,-""  'j  oOnd  Ave  in  Minneapolis,  Minn..  The  citv  of  Camden.  N.  J.,  has  been  notJ- 
1911-  T.  ,0  .  ^  has  been  presc-nted  to  the  City  Council.  fi:d  by  the  state  health  department  to  s  op 
The  citizens  of  Boone,  la.,  on  Dec.  12,  voted  '^='^h."itv  of  Minneapolis,  Minn.,  will  build  depositing  its  sewage  in  the  Delaware  River 
voted  the  issuance  of  bonds  in  the  sum  of  .^^.'"ewer  tunnels  after  Jan.  1  at  an  expense  of  According  to  the  notice  the  city  must  have  its 
$105,000  to  build  a  pipe  line  to  the  Verdigris  t«o^s^e    ^^^  .^  ^^  ^^  ^^  ^^^  ^^^^  ^^  ^^^^  ^^  ^  ^^^^^^^  ^   .^      ,  ,             5     ^^  1    1913 

^'^.  town  of  Steamboat  Rock.  la.  will  soon  ^^^^^.^^^  ^^I^Uh^S,  has  been  sJt^  ut^^'^XCro.^^^^ 

install  a  water  wo.s  sy.em.  /^      ^^^^  _  i^  Taccmy      .  ^^  J^^^^^i^^  ||^^ 

Thec^tizensof  Che....^_K.i.   cmDe.2.  ™  HHi^  J,^--^!  ^-' ^  ^f Co!l^  Kar^^S  sj^inf  ^^            ^^°""^ 

$?05  OOo't  "bu!"d"a  p  pe  lint  to  ,h     Ve  S^gril  ciT  h^I  instructed  the  city  engineer  to  prepare  New  York. 

$105,000     to  bui.d  a  pipe  line  to  t  estimates  of  the  cost  of  a  sewer  s>-stem  in  the  ...The  plans  and  specifications  for  the  Har- 

The   Citv   Council   of    Scammon.   Kan.,   has  vicinity  of  Eighth  St.,  between  d.th  ana  wa  ^^^    ^^^^^_    intercepting    sewer    improvement 

decided  to  "extend  the  water  mains  in  the  north  Aves.  west.                    .,   at  „!,.,»„   \r!„„    voted  work,  prepared  by  Engineer  Glenn  D   Holmes 

oar    of  the  chv  so  that  persons  living  on  Perry  The  citizens  of  ^°''t.'\^Iankato,  >.nn    ^oted  Secretary  Harry   Hamlin,  have  been  ap- 

and    Keith    Sts     will    be    provided    with    city  Dec.  22  on  the  proposition  of  >5;;>"g  bo'"'^"  proved  bv  the  City  Council  of  Syracuse,  N   Y. 

water       t  is  estimaed  the  extension  will  re-  the  sum  of  $20,000  for    he  construction  of  a      V         ^^^.^^^.^  ^^^^^^  ^^.,j  ^^  ^^^^^^^^  ^^^,1  j^^_ 

-r  .4".,'  .^^^^  -,„  .0,., ..■«™ ;--;--  «.  _^  ^_  ^^^^^,^_,  ,„^,  ^,^„,  ^.,^„  „,  3^.„. 

+  Indices  »ork  now  open  for  bids.      S  Indk.Ks  •  contr.ct  Ut  r.c.mly. 
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N.  Y.,  for  the  constriiclion  of  the  intercepting 
sewer  on  the  south  side  of  tlie  village  for  $4,- 
-351. 

®C.  S.  Miller  &  Sons,  of  Utica.  .\'.  Y.,  have 
been  awarded  the  contract  by  the  city  of  Law- 
rence, Mass.,  for  furnishing  to  the  water  board 
300  ft.  of  4-in.  pipe.  -5,000  ft.  of  6-in.  nipe.  -5,- 
000  ft.  of  8-in.  pipe,  1.000  ft.  of  l-'-in.  pipe.- 
1,300  ft.  of  12-in.  pipe  for  $-22..34  per  net  ton. 

City  Engineer  John  .-X.  Giles  of  Bingliamn- 
ton,  N.  Y.,  and  Sanitary  Engineer  George  L. 
Robinson  of  New  York  City  have  completed 
the  plans  for  the  system  of  intercepting  sewers 
for  Binghampton.  The  whole  system,  includ- 
ing the  disposal  plant,  it  is  estimated  will  cost 
$320,000. 

The  engineers  of  the  bureau  of  sewers  of  the 
Borough  of  Queens,  New  York  City,  have  pre- 
pared a  comprehensive  map  for  a  proposed 
sewer  system  for  the  entire  northerly  half  of 
the  town  of  Newtowii.  north  of  Masoeth. 
Ridgewood  and  Glendale,  and  comprising  7..500 
acres  exclusive  of  streets,  and  including  Cor- 
ona, Elmhurst  and  Bowery  Bay.  Nelson*  P. 
Lewis  is  chief  engineer  of  the  board  of  esti- 
mate. 

.Albert  R.  Perkins  of  .Mbany.  division  engi- 
neer, has  been  engaged  by  the  city  of  .'Auburn, 
N.  Y.,  to  inspect  conditions  and  e.xamine  data 
collected  by  Supt.  J.  Walter  .Ackerman  of  the 
municipal  water  department  witli  relation  to 
the  development  of  Owasco  Lake  water  power. 

The  citizens  of  Fairport.  N.  Y..  on  Dec.  7 
voted  against  the  proposition  of  issuing  bonds 
in  the  sum  of  $1,000  for  the  services  of  an 
engineer  to  draw  up  plans  for  the  new  sewer 
system. 

The  city  of  Corona,  N.  Y.,  contemplates  the 
construction  of  a  sewer  system.  D.  W.  Foley 
is  interested. 

The  village  trustees  of  .-Mbion.  N.  Y..  have 
entered  into  a  contract  with  Witmer  &  Brown 
of  Buffalo,  K.  Y.,  to  examine  the  existing  wa- 
ter works.  The  contract  calls  for  the  prepara- 
tion of  plans  showing  what  improvements  and 
extensions  should  be  made  to  put  the  existing 
plant  into  modern  and  efficient  condition  and 
as  to  what  it  would  cost  to  duplicate  the  plant 
new. 

City  Engineer  John  A.  Giles  of  Binghamton. 
N.  Y.,  has'  submitted  the  plans  of  the  proposed 
intercepting  sewer  system  which  will  serve  a 
large  section  of  the  city,  to  the  state  depart- 
ment of  health  for  its  approval.  Plans  pre- 
pared by  Engineer  George  L.  Robin.son  for 
the  sewage  disposal  plant  have  also  been  sub- 
mitted to  the  health  department. 

The  board  of  trustees  of  Yorkville,  N.  Y., 
h.is  adopted  a  resolution  directing  Engineer 
\V.  G.  Stone  to  readvertisc  for  bids  some  time 
thi^  month  for  the  construction  of  a  sewer 
system. 

North  Carolina. 

©Contract  has  been  let  to  the  Edwards  Con- 
struction Co.,  of  Hickory,  N.  C,  for  building  a 
sewage  disinfecting  plant  of  500.000  gal.  capac- 
ity at  Rocky  Mount,  N.  C.  White  &  Piatt  of 
Durham,  N.  C,  are  cncineers. 

®J.  W.  I  lass  of  Charlotte,  N.  C,  has  been 
awarded  the  contract  by  the  city  of  Tarboro, 
N.  C,  for  building  a  sewage  disinfecting  plant 
of  00,1100  gal.  capacilv,  and  laving  I'.dOd  ft  of 
12-in.  scwor,  for  which  White  &  Piatt,  consult- 
mg  cngniecrs  of  Durham,  N.  C,  are  engineers. 

wriic  Clarendon  Construction  Co.  of  Wil- 
mmglon,  \.  C.  has  been  awarded  the  con- 
tract by  thi-  l)oaril  of  public  works  commis- 
sion of  Fayetleville,  N.  C,  for  furnishing  and 
mslallmg  two  lilter  units  of  ."lOO.OOtl  gals,  per 
day  each,  with  all  machincrv  and  appurtenan- 
ces cyimcctcd  therewith ;  tlie  construction  of 
a  plaui  and  reinforced  concrete  sedimentation 
basm  Idtered  water  well,  etc.:  construction 
complete  of  a  brick  lilter  and  power  building 
The  amount  of  the  bid  is  $12,858.  John  K 
Strange  of  Faycttevillc  is  Engineer  Bids 
were  opened  Dec.  15. 

Plans  and  specifications  are  being  prepared 
by  White  &  Pialt,  consilting  engineers  of 
Durham,  .\.  L..  for  the  construction  of  electric 
light  and  sewer  systems  for  Smithfield,  N  C 
at  an  estimated  cost  of  $(l5.M0n.  The  work  in- 
cludes an  auxiliary  pumpirg  station,  lemiorced 
concrete  filter  and  reservoir. 


White  &  Piatt,  Consulting  Engineers,  Dur- 
ham, N.  C,  are  preparing  plans  for  the  instal- 
lation of  a  water  works  plant  for  Jonesboro, 
N.  C,  to  cost  about  $2.5,000. 

Ohio. 

®The  Board  of  control  of  Youngstovvn,  O., 
has  awarded  the  contract  for  the  construction 
of  a  sew-er  in  Poland  Ave.,  between  Cedar  St. 
and  Flint  Hill  Ave.,  to  William  Hvnes  for 
$1,116. 

The  water  department  of  Cleveland,  O.,  will 
construct  a  water  main  to  a  point  570  ft.  above 
the  lake  lev.el  to  the  Warrensville  farm.  The 
pipe  will  be  IC-in,  in  diameter. 

Advices  from  Snringfield,  O.,  states  that 
Chief  Engineer  M.  J.  Bahin  and  his  corps  of 
engineers  have  .started  running  new  lines  and 
getting  additional  data  on  the  proposed  storm 
sewer,  which  is  to  relieve  the  southern  section 
of  tlie  city.  Sanitary  and  combined  storm  wa- 
ter sewers  are  to  be  laid  in  Sheridan,  Belmont, 
Harrison,  Clairmont,  Douglas  and  Arlington 
Ave.  Others  sewers,  which  are  to  be  worked 
out  this  winter  and  started  next  spring  are : 
Fremont  .Ave.,  between  Limestone  and  Clifton 
Ave.:  Pearl,  Fremont,  Clifton  Ave..  Rose  and 
Catherine  Sts.,  in  one  chain  of  sewers;  another 
chain  in  the  west  end — Walter,  Snyder. 
Maiden  Lane.  Western  .\ve.,  and  Cedar  and 
Lawry  .'\ve.  drain:  Innisfallen  .^ve.,  between 
Jackson  and  Yellow  Springs  St. 

The  City  Council  of  Marietta,  O.,  has  passed 
an  ordinance  to  proceed  with  the  construction 
of  a  sanitary  sewer  in  the  northern  part  of  the 
city  on  upper  Fifth.  Sixth.  Seventh,  Montgom- 
erv.  Marion  and  Fulton  Sts. 

Work  has  just  been  started  on  14  miles  of 
sewer  work  in  Bellefontaine,  O.,  by  Con- 
tractors W.  A.  McDowell  &  Son,  of  Cleveland 
and  Elmer  McConnell  of  Kenton.  The  work 
is  being  done  under  the  supervision  of  Con- 
sulting Engineer  H.  E.  Riggs  of  Toledo,  O. 

.\  bid  of  $110,000  per  engine  was  received 
by  the  city  of  Cleveland.  O.,  Dec.  12,  on  the 
contract  for  supplying  the  water  works  de- 
partment with  two  pumping  engines  for  use 
at  the  Kirtland  pumping  station.  The  bid  was 
submitted  by  the  Holly  Manufacturing  Co., 
of  Buffalo,  N.  Y.,  and  was  the  lowest  of  10 
bids  received.  The  two  engines  will  each  have 
a  capacity  of  25,000,000  gals,  per  day. 

The  city  of  New  Carlisle,  O.,  has  sold  bonds 
to  the  amount  of  $20,000  for  the  construction 
of  a  water  works. 

The  state  board  of  health  of  Ohio  has  in- 
structed the  city  of  Bucyrus  to  prepare  plans 
and  specifications  for  the  construction  of  a 
sewage  disposal  plant.  The  plant  will  prob- 
ably be  built  next  spring. 

The  city  council  of  Springfield,  O.,  is  con- 
sidering plans  for  the  construction  of  the 
south  side  stonn  sewer.  The  sewer  is  to  be 
laid  through  the  Perrin  land  out  to  Mill  creek. 
P.  J.  liirig  is  chairman  of  the  council.  Wil- 
liam Mahoney  is  city  clerk. 

Oklahoma. 

4«Bids  will  be  received  until  Jan.  2  by  C.  A. 
Rees,  503  Flynn  .Ames  BIdg.,  Muskogee',  Okla., 
for  30,000  lin.  ft.  of  sewer  excavation ;  largest 
pipe  12-in. :  average  depth  5%  ft. :  1,000  ft. 
between  9  and  11  ft.  deep  and  300  ft.  between 
11  and   14-ft. 

4*Bids  will  be  received  until  Jan.  2  by  C.  A 
Roes,  503  Flynn-Ames  Bldg.,  Muskogee,  Okla., 
for  furnishing  and  delivering  the  following 
material  f.  o.  b.  cars  at  Francis,  Okla. :  10,260 
4  m  castiron  pipe,  weight  22  lbs.  per  ft: 


ft. 


3,120  ft.  fi  in.  castiron  pipe,  weight  33  lbs.  per 
It.;  1,010  ft.  8  in.  castiron  pipe,  weight  54  lbs. 
per  tt.,  and  all  necessarv  castings ;  4-6  in  gate 
valves ;  4-8  in.  gate  valves  ;  30  double  tap  fire 
hydrants,  for  2  ft.  cover  and  connection  with 

Tftk"r'"?'^'  ^  ^'*^'^'  '■°'^'"  ^''t'l  ^0,000  gal.  tank, 
100  ft.  from  top  of  foundation  to  top  of  tank 
Also  quote  difference  in  price  on  75  ft  tower 
with  .5,000  gal.  tank;  2  compound  Duplex, 
non-condensmg  pumps,  500,000  gals,  each  per 
Q,m  u°  ''■'n''?^  ='8=>"ist  a  pumping  pressure  of 
300  ms  :   2  Duplex  roller  feed  pumps. 

^Bids  will  be  received  by  C.  A.  Rees,  503 
Flynn-.A^mes  Bldg  Muskogee,  Okla.,  until  Jan 
-  or  the  furnishing  and  delivering  of  the 
following    material    f.    o.    b.    cars   at    Walter, 


•^  indicates  work  now  open  for  bids.      ®  indicates  a  contract 


Okla.:  14,000  ft.  4  in.  castiron  pipe,  weight  22 
lbs.  per  ft. :  8,.500  ft.  (i  in.  castiron  pipe,  weight 
33  lbs.  per  ft.;  3,000  ft.  8  in.  castiron  pipe 
weight  45  lbs.  per  ft.;  324  ft.  10  in.  castiron 
pipe,  weight  60  lbs.  per  ft.,  and  the  necessary 
special  castings ;  18-4  in.  gate  valves  and  boxes 
complete ;  8-6  in.  gate  valves  and  boxes  com- 
plete;  4-8  gate  valves  and  boxes  complete; 
2-8  in.  check  valves;  30  double  tap  fire  hydrants 
for  2  ft.  cover  for  connecting  with  4  in.  pipe; 
1  steel  tower  with  60,000  gal.  tank,  120  ft. 
from  top  of  foundation  to  the  top  of  tank; 
1  125  H.  P.  Standard  return  tubular  boiler 
and  stack  No.  10  and  12,  40  ft.  with 
breeching;  1  250  H.  P.  open  type  feed  water 
heater;  2  compound,  non-condensing  duplex 
water  works  pumping  engines,  500  gals,  per 
min.  at  100  lbs.  pressure  at  pump. 

^•Bids  will  be  received  until  Jan.  2  bv  C.  A. 
Rees,  503  Flynn-Ames  Bldg.,  Muskogee',  Okla., 
until  Jan.  2  for  furnishing  and  delivering  the 
following  material  f.  o.  b.  cars  at  Ralston, 
Okla. :  5,.300  ft.  4  in.  castiron  pipe,  weight  22 
lbs.  per  ft.;  1,500  ft.  6  in.  castiron  pipe,  weight 
.33  lbs.  per  ft. ;  600  ft.  8  in.  castiron  pipe, 
weight  45  lbs.  per  ft.,  and  all  necessarv  spe- 
cial castings ;  4-0  in.  gate  valves :  4-8  in.  gate 
valves;  27  double  tap  fire  hydrants  for  2  ft, 
covers  and  connection  with  4  in.  pipe ;  1  steel 
tower  and  50,000  gal.  tank,  87  ft.  from  top  of 
foundation  to  top  of  tank ;  1  75  H.  P.  gaso- 
line or  solar  oil  engine.  (Bids  on  engine  must 
include  a  guarantee  to  trustees  for  the  term 
of  one  (1)  year  for  its  efficiency  and  con- 
struction :  also  furnish  man  to  set  and  adjust 
engine  and  operate  same  for  a  period  of  ten 
(10)  days, 
city  clerk. 

•I-Bids  will  be  received  until  9  a.  m.,  Jan.  3, 
by  Bob  Parman,  City  Clerk,  Oklahoma  City. 
Okla..  for  the  construction  of  a  lateral  sewer 
in  Block  8,  of  the  Original  Plat  of  Capi  Hill. 
as  described  in  Ordinance  No.  140.  In  certain 
portions  of  Miller's  Boulevard  .Addition  :  Shar- 
tel  Boulevard  Addition,  West  End  Subdivision 
and  Stanley  Heights  Addition,  as  described 
in  Ordinance  No.  1408.  In  certain  portions  of 
Northeast  Highland  Second;  Rolane  Addition; 
a  portion  of  Barrow's  Addition,  and  Madison 
Park  .Addition,  as  described  in  Ordinance  No, 

1409.  In  blocks  7  to  14,  inclusive,  of  Schil- 
ling's .Addition,  as  described  in  Ordinance  No 

1410.  In  blocks  2  and  3  of  a  subdivisioi:  of 
blocks  1  and  2,  Dittmer  Heights  .Addition,  as 
described  in  Ordniance  No.  1411.  Certain  por- 
tions of  College  Hill  .Addition  and  St.  Mary's 
.Academv  Grounds  as  described  in  Ordinance 
No.  1412.  In  blocks  6,  7,  14,  15  of  the  Original 
Plat  of  Capitol  Hill,  as  described  in  Ordinance 
No.    1413. 

Consulting  Engineer  .Alexander  Potter,  114 
Liberty  St..  New  York  City,  has  completed 
plans  for  the  disposition  of  the  sanitary  sew- 
age of  Muskogee,  Okla.  The  approximate  cost 
of  the  improvement  is  $100,000. 

Consulting  Engineer  .Alexander  Potter.  114 
Liberty  St.,  New  York  City,  has  furnished 
the  city  of  Oklahoma  City,  Okla.,  with  olans 
for  an  additional  water  supply  by  means  of  a 
3.200-acre  reservoir,  seven  miles  from  the  city, 
and  the  same  have  been  accepted  by  tlie  city 
council.  Mayor  Lackeye  has  been  authorized 
to  call  a  special  election  to  vote  $1,200,000  in 
bonds  for  the  system.  The  election  will  be 
called  in  Januarv.  The  reservoi""  when  full 
will   contain   7,500,000.000  gals.     Bob    Paruian. 

The  .Attorney-General  of  Oklahoma.  Guthrie, 
Okla.,    has    approved    the    following    lionds : 
Fort  Townson  waterworks  bonds,  $1.3.000;  Yu 
kon  sewer  bonds,  $10,000 ;  Yukon  waterworks. 
$30,000,  and  Shawnee  sewer  system,  $.50,000. 

The  attorney  general  at  Guthrie,  Okla..  has 
approved  the  following  bond  issues :  El  Reno, 
Okla.,  for  high  school  purposes,  $75.000 ; 
Bridgeport,  Okla.,  for  water  works.  $6,000; 
Hominy,  Okla.,  for  water  works,  $25,.500; 
Hominy,  for  sewer  system.  $10,500. 

The  city  of  Manchester,  Okla.,  contemplates 
the  issuance  of  bonds  for  tbe  installation  of 
a  water  w'orks  system. 

The  citizens  of  Lamont,  Okla.,  recently 
voted  bonds  in  the  sum  of  $17,000  for  the  pur- 
pose of  erecting  a  city  water  works  plant. 

let  recently. 
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Oregon. 

•J«Bids  will  be  receivod  until  I  p.  111..  Jan.  lO. 
by  Board  of  the  City  of  Portland.  Ore.,  for 
furnishing  and  delivering  at  Portland,  Ore.,  the 
following  appro.\imate  (]uantities  of  cast  iron 
water  pipe  and  special  castings,  viz  :  TOO  lengths 
of  30-in.  cast  iron  pipe,  estimated  weight, 
1,383  tons;  1.000  lengths  of  KJ-in.  cast  iron  pipe, 
estimated  wei,ght,  T-15  tons;  1,000  lengths  of  12- 
in.  cast  iron  pipe,  estimated  weight.  485  tons : 
300  lengths  of  10-in.  cast  iron  pipe,  estimated 
weight,  114  tons;  10.000  lengths  of  8-in.  cast 
iron  pipe,  estimated  weight.  '2,875  tons :  1,000 
lengtlis  of  6-in.  cast  iron  pipe,  estimated 
weight.  190  tons:  total  weight.  5.792  tons. 
Special  castings  for  cast  iron  pipe.  400,000  lbs. 
Specifications  and  form  of  proposal  can  be  ob- 
tained at  the  office  of  D.  D.  Clarke,  Engineer 
of  the  Water  Board,  City  Hall,  Portland. 
Ore.  Bidders  must  state  the  price  .of  pipe  per 
ton  of  2,000  lbs.,  and  the  price  of  special 
castings  per  pound,  all  delivered  f.  o.  b.  cars. 
Albina  Yard,  Portland.  Oregon,  and  must  also 
state  the  date  when  the  delivery  of  pipe  and 
specials  to  be  commenced.  Delivery  of  pipe 
and  specials  to  continue  at  the  rate  of  not  less 
than  300  tons  per  month,  and  be  completed  on 
or  before  August  1,  1911.  The  several  sizes 
named  are  to  be  delivered  in  the  order  desig- 
nated by  the  Engineer. 

•J«Bids  will  be  received  until  4  p.  m..  Jan.  10. 
by  Board  of  the  City  of  Portland,  Ore.,  for 
furnishing  and  delivering  at  Portland  the  fol- 
lowing gate  valves  for  cast  iron  water  main : 
20  4-in.  valves,  350  fi-in.  valves.  250  8-in.  valves. 
15  10-in.  valves.  10  12-in.  valves,  8 
30-in.  valves,  to  operate  horizontally  with 
bevel  gear  and  indicators.  1  32-in.  valve,  to 
operate  horizontally  with  bevel  gear  and  indi- 
cator. 1  S2-in.  valve,  to  operate  horizontally 
with  bevel  gear  and  indicator.  Bidders  must 
state  the  weight  and  price  per  valve  of  each 
size  specified  all  delivered  f.  o.  b.  cars  or 
dock.  Albina,  Portland,  Oregon.  Deliver?' 
must  be  made  at  the  rate  of  one  carload  per 
month,  beginning  within  50  days  after  date  of 
contract  and  be  completed  on  or  before  July 
1,  1911.  The  engineer  shall  specify  the  num- 
ber of  the  various  sizes  to  be  delivered  with 
•each  shipment.  Specifications  and  form  of 
proposal  can  be  obtained  at  the  office  of  D.  D. 
Clarke,  Engineer  of  the  Water  Board,  City 
Hall.  Portland.  Oregon. 

©Contract  for  the  construction  of  the  Hol- 
gate  St.  extension  of  the  south  branch  of  the 
Brooklyn  sewer  in  Portland.  Ore.,  has  been 
awarded  bv  the  executive  board  to  Paquet,  Gie- 
bisch  &  Joplin.  Portland,  for  $104,353.  This  sew- 
•er  will  benefit  a  large  section  of  the  East  Side 
and  will  connect  w-ith  the  mother  sewer  at  East 
17th  and  Holgate  Sts..  where  it  will  be  60-in. 
in   diameter. 

The  citizens  of  .Ashland.  Ore.,  voted  Dec. 
14  against  the  prnposition  of  issuing  bonds  in 
•the  sum  of  $170,000  to  rebuild  the  municipal 
water  plant. 

A  special  election  will  be  held  in  Gladstone. 
Ore.,  to  vote  upon  the  incorporation  of  the 
town.  If  incorporated,  a  water  works,  sewer 
system,  electric  light  plant  and  the  establish- 
ment of  grades  of  the  different  streets  will  be 
agitated. 

The  city  of  Albany.  Ore.,  voted  Dec.  5  in 
favor  of  the  proposition  of  issuing  bonds  to 
the  amount  of  $40,000  for  additional  sewers. 

The  city  of  Lebanon,  Ore.,  held  an  election 
Dec.  5  to  vote  on  the  proposition  of  issuing 
bonds  in  the  sum  of  $70,000  for  the  construc- 
tion of  a  sewer  system. 

Civil  Engineer  Louis  C.  Kelsey.  Dooly' 
Bldg.,  Salt  Lake  City.  Utah,  has  been  en- 
gaged by  the  city  of  Gresham.  Ore.,  to  pre- 
pare plans  and  specifications  for  the  construc- 
tion of  a  sewerage  and  water  system  for  that 
city. 

The  citizens  of  Ashland.  Ore.,  voted  last 
week  on  the  proposition  of  issuing  bonds  in 
the  sum  of  $170,000  for  the  improvement  of 
the  water  works  system. 

Pennsylvania. 

^Bids  will  be  received  until  noon.  Jan.  17. 
%  Charles  Straughn,  County  Controller,  Potts- 
ville.    Pa.,   for  general   contract,   including  in- 


creased water  supply,  sewage  disposal  plant, 
power  plant,  elevator,  heating,  ventilating, 
plumbing  and  electric  wiring  complete  for  the 
construction  of  a  building  for  the  insane  at 
Schuylkill  Haven,  Pa. 

The  Borough  Council  of  North  East,  Pa., 
has  purchased  a  two-acre  plot  of  ground  west 
of  the  borough,  and  operations,  will  be  begun  at 
once  in  completing  the  partly  formulated  plans 
for  a  sewerage  disposal  plant.  The  plans  for 
the  sewer  system  will  be  drawn  up  by  Bor- 
ough   Engineer   C.    C.    Hill. 

The  city  of  Pottstown.  Pa.,  contemplates 
retaining  an  engineer  to  prepare  plans  and  spe- 
cifications for  the  construction  of  a  sewer 
system. 

The  Borough  Council  of  Charleroi,  Pa.,  has 
instructed  the  borough  engineers  to  proceed 
with  the  preparation  of  plans  and  specifications 
for  a  ioint  sewage  disposal  plant  for  Charleroi 
and   North   Charleroi. 

The  city  council  of  Lebanon,  Pa.,  has  re- 
tiined  Civil  Engineer  Jam.es  Fuertes,  140 
Nassau  St..  New  York'  City,  as  consulting  en- 
gineer for  the  planning  of  the  disposal  plant. 
The  city  recently  voted  bonds  in  the  sum  of 
$110,000   for  sewerage   improvements. 

^^"est  Brownsville,  Pa.,  borough  coinicil  has 
let  the  contract  for  drawing  up  a  compre- 
hensive sewerage  plan  to  J.  B.  Hogg  of  Con- 
nellsville.  It  is  stated  that  a  plan  is  being 
drawn  preparatory  to  a  system  for  sewage 
disposal. 

Advices  from  Reading,  Pa.,  state  that  the 
Conewago  Township  Water  Co.,  York  Coun- 
tv.  has  been  incorporated  with  a  capital  stock 
of  $5,000. 

The  state  board  of  health  has  approved 
the  plans  and  specifications  prepared  by  Bor- 
ough Engineer  R.  E.  Neumeyer  of  South 
Bethlehem.  Pa.,  for  the  completion  of  a  sew- 
age disposal  plant. 

Information  received  from  Pottsville.  Pa.. 
states  that  the  North  Manheim  Water  Co., 
will  build  a  new  water  dam  above  the  two 
dams  now  at  Tumbling  Run.  This  dam  will 
tap  the  other  two. 

South  Carolina. 

•|«Bids  will  be  received  until  Noon.  Decem- 
ber 30  (oostponed  from  December  151,  by 
town  of  Yorkville.  S.  C,  for  the  mechanical 
gravity  filtration  plant  with  capacity  of  from 
250  to  500  gals,  per  minute.  Plant  to  be  com- 
plete. Loss  of  head  gages,  controllers,  pump 
and  motor  belts,  pulleys,  shafting  .hangers, 
ready  for  operation.  A  certified  check  for 
$250  must  be  filed  with  each  bid.  John  G. 
Barnwell  is  superintendent  of  water  works. 

South  Dakota. 

»!«Bids  will  be  received  until  8  p.  m.,  January 
9.  by  F.  W.  Raymond.  City  Auditor,  Aber- 
deen. S.  Dak.,  for  the  construction  of  sewer 
extensions  amounting  to  approximatelv  2,900 
ft.  of  12-in.;  700  ft.  of  15-in. ;  and  2,000  ft.  of 
20-in.  pipe,  and  14  manholes.  Plans  and  speci- 
fications and  forms  for  proposals  can  be  ob- 
tained of  city  engineer. 

Advices  from  Canton.  S.  Dak.,  state  that 
plans  are  being  perfected  for  a  more  complete 
sewerage  system  for  the  Indian  asylum,  located 
at  that  place. 

The  Citv  Council  of  Aberdeen.  S.  Dak.,  has 
passed  a  resolution  providing  for  a  special 
election  for  Jan.  10,  to  vote  on  the  proposition 
of  issuing  bonds  to  the  amount  of  $100,000  for 
the  extension  of  sewer  disposal  system  of  the 
citv.     R.   B.   Easton   is   city   engineer. 

The  citizens  of  Madison.  S.  Dak.,  voted  Dec. 
7  in  favor  of  issuing  bonds  for  the  construc- 
tion of  a  complete  sewerage  system. 

Petitions  are  being  circulated  in  .\berdeen, 
S.  Dak.,  asking  the  city  council  to  call  a 
special  election  for  the  purpose  of  issuing 
bonds  to  the  amount  of  $200,000  for  sewage 
disposal  purposes.  It  is  proposed  io  run  the 
city  sewage  to  septic  beds  situated  on  an  80 
acre  tract  a  mile  south  of  town. 

Tennessee. 

The  Park  City  council,  Knoxville.  Tenn..  is 
considering  profiles  for  additional  sewer  work 
which    is   to  be   done   in   the   fifth   ward,   and 


which  calls  for  an  extension  of  the  Washing- 
ton .A.ve.  main  sewer  and  several  laterals. 

Texas. 

^•Bids  will  be  received  until  G  p.  m.,  Jan.  3, 
by  Walter  Burgess,  City  Secretary,  Corsicana, 
Texas,  for  the  construction  of  13,200  ft.  of  ad- 
ditional sewer  main,  average  depth  10  ft.,  for 
the  city.  ,\  certified  check  for  10  per  cent 
the  amount  bid  must  accompany  each  pro- 
posal. 

®It  is  reported  that  A.  C.  Falligant  has 
been  awarded  the  contract  by  the  city  of  Gal- 
veston, Tex.,  for  the  construction  of  a  vitrified 
pipe  sewer  lateral  in  the  alley  between  .'\ venue 
OV2  and  .-X venue  P  froin  the  present  terminus 
on  20th  St.  to  the  center  line  of  19th  St.,  and 
in  the  alley  between  Avenue  PVj  and  .\ venue  Q 
from  a  point  CO  ft.  east  of  Tremont  St.  to  a 
point  70  ft.  west  of  the  west  line  of  21st  St. 
The  bid  was  as  follows :  1,300  lin.  ft.,  of  8-in. 
pipe  sewer,  $.87%  per  lin.  ft. ;  1,300  lin.  ft.  of 
2-in.  bv  8-in.  by  16-ft.  running  board,  3%c  per 
per  lin.  ft.;  fifty-two  fi-in.  Y,  branch  T,  curve 
or  any  special  in  addition  to  price  of  straight, 
if  on  8-in.  pipe.  70c  each ;  four  manholes  for  an 
8-in.  sewer,  $i^7  each. 

Consulting  Engineer  F.  L.  Dormant  of 
Houston.  Tex.,  is  preparing  plans  for  a  storm 
water  lateral  along  McGowen  Ave.,  from  Main 
St.  to  a  connection  with  the  Austin  St.  sewer.  • 

The  City  Council  of  Honey  Grove,  Tex., 
has  granted  to  Messrs.  Whatley  &  Duflf,  of 
Greenville.  Tex.,  a  franchise  to  construct,  oper- 
ate and  maintain  a  sewer  system  in  that  city. 

Plans  are  on  foot  in  Corpus  Christi,  Tex., 
for  the  installation  of  sewers  in  the  downtown 
portion  of  the  city.  A  bond  issue  to  the 
amount  of  $140,000  was  recently  voted  for  this 
purpose. 

The  City  Council  of  Paris,  Tex.,  has  re- 
tained F.  H.  Lancashire  of  Dallas.  Tex.,  to 
make  a  detail  report  on  w^ays  and  means  of 
improving  the  water  pumping  plant  and  build- 
ing a  municipal  street  lighting  plant.  Ed.  H. 
McCuistion   is  mayor. 

The  Royse  Water  Co.,  of  Royse.  Rockwall 
County.  Tex.,  has  been  incorporated  with  a 
capital  stock  of  $2,000.  The  incorporators  are 
Fred  Mercer.  W.  C.  Weeden,  C.  E.  Russell  and 
others. 

The  city  of  Polytechnic,  Tex.,  contemplates 
the  construction  of  a  municipal  water  works 
plant  at  an  estimated  cost  of  from  $.30,000  to 
$.32,000.  Civil  Engineer  John  Mead  has  been 
retained   as   en.gineer. 

The  Citv  Council  of  Georgetown,  Tex.,  has 
retained  F.  H.  Lancashire  of  Dallas,  Tex.,  to 
make  plans  and  specifications  and  advise  as  to 
the  reconstruction  of  the  old  lighting  and  water 
plant.  Bonds  recently  voted  to  the  amount 
of  $45,000  have  been  sold.  R.  E.  Ward  is 
mavor. 

The  San  .Antonio  Water  Co..  of  San  .Antonio. 
Tex.,  is  preparing  to  add  to  its  system  of  mains 
to  give  additional  service  and  strengthen  the 
nresent  system.  The  companv  recently  awarded 
a  contract  to  J.  H.  Potonowitz  for  1..500.000  lbs 
of  mains,  consisting  of  six,  eight,  ten.  and 
twelve-inch  piping,  to  be  delivered  at  once. 

The  citizens  of  Rusk.  Tex.,  at  an  election 
held  Dec.  12  voted  the  issuance  of  bonds  for 
the  construction  of  a  waterworks.  The  city 
will  put  in  the  waterworks,  issue  bonds  and 
sink  a  deep  w^cll. 

Owing  to  the  water  famine  that  has  pre- 
vailed for  several  months  in  Dallas  and  other 
towns  of  North  Texas,  the  municipal  authori- 
ties of  those  towns  have  inaugurated  a  move- 
ment to  obtain  from  the  next  legislature  a 
large  appropriation  for  the  construction  of 
water  storage  reservoirs  in  different  parts  of 
the  state.  It  is  estimated  bv  the  promoters 
that  from  $50,000,000  to  $100,000,000  will  be 
necessary  to  meet  the  demand  for  a  all-the- 
vear  water  supply. 

The  city  of  Pecos,  Tex.,  will  vote  shortly 
on  the  proposition  of  issuing  bonds  to  the 
amount  of  $25,000  for  the  construction  of  a 
sewer  system.  O'Neil  Engineering  Co..  Dal- 
las, Tex.,  is  Engineer. 

The  city  council  of  Bryan,  Tex.,  has  made 
arrangements  to  extend  the  water  mains  in 
thre  eastern  part  of  the  city  more  than  2.000 


•I-  indicates  work  now  open  for  bids.       ®  indicates  a  contract  let  recently. 


48 


ENGINEERING-CONTRACTING 


Vol.  XXXIV.    No.  26. 


ft.  The  extension  includes  Allen  academy 
and  furnishes  protection  for  that  institution. 

.'\ccording  to  an  announcement  made  by  the 
Commercial  club  of  Stamford.  Te.\..  that  city 
will  in.stall  a  new  reservoir,  which  will  hold 
314,000,000  gals,  of  water  and  drains  an  area 
of  2.214  acres. 

The  citizens  of  Princeton,  Collin  County, 
Te.x..  have  organized  the  Princeton  Water- 
works Co..  to  sink  a  deep  well.  The  'follow- 
ing officers  were  elected :  J.  W.  Godwin, 
president;  J.  H.  Stinson,  vice  president;  C.  A. 
Wilson,  secretary  and  treasurer,  .-^bout  $4,- 
000  worth  of  stock  has  been  sold  to  date. 

Advices  from  Houston,  Te.x.,  state  that  Con- 
sulting Engineer  F.  L.  Dormant  is  preparing 
plans  for  a  storm  w-ater  lateral  sewer  along 
McGowen  Ave.,  from  Main  St.  to  a  connec- 
tion with  the  .A.ustin  St.  sewer. 

Utah. 

•{•Bids  will  be  received  until  T  :.30  p.  in., 
December  30,  by  Board  of  Public  Works,  H.  G. 
McMillan,  Chairman,  Salt  Lake  City,  Utah, 
for  the  work  of  constructing  pine  sewer  in 
Sewer  Extension  No.  280  in  Strong's  Court 
north  from  Fourth  South,  between  Eighth  and 
Ninth  East  Sts.  Plans  and  specifications  are 
on  file  at  the  office  of  the  city  engineer. 

Virginia. 

•{•Bids  will  be  received  until  noon,  Jan.  4, 
by  R.  T.  Gordon,  Clarksville,  Va.,  for  the 
construction  of  13  miles  of  soil  road  near 
Clarksville. 

The  common  council  of  Norfolk,  Va.,  has 
started  negotiations  for  the  purchase  of  prop- 
erly required  by  the  water  department  in  Prin- 
cess .\nne  county  for  a  canal  between  Lake 
Bradford  and  the  pumping  station  of  the  city 
works.  The  board  of  control  at  the  same  time 
purchased  a  dredge  outfit  to  build  the  canal 
at  a  cost  not  exceeding  $."),000. 

Washington. 

The  Oregun-Wasliington  Corporation  has 
been  organized  in  the  state  of  Washington  with 
a  capital  stock  of  $o,000,000,  to  take  over  the 
Vancouver  Water  Co.,  the  Vancouver  Gas 
Co.,  the  Vancouver  Railway  Co.,  the  Hillsboro 
Water  and  Light  .systems,  the  Forest  Grove 
Lightint'  system,  and  several  other  similar 
properties  in  both  states.  The  incorporators 
are:  A.  Welch  of  Portland,  Ore.;  E.  W.  .Mall, 
Henry  I-'leischhaeur,  R.  M.  Boykin,  C.  M. 
Berryman  and  A.  J.  Pitkin,  also  of  Portland, 
and  Isaac  .Anderson  of  Taconia,  Wash.  Sink- 
ler  Bros,  of   Philadelphia,   Pa.,  are  interested. 

The  sinking  fund  board  has  been  instructed 
by  the  City  Commission  of  Tacoma,  Wash.,  to 
advertise  for  the  sale  of  $l..")liO,ii(Mi  worth  of 
Green  river  bonds.  Bids  will  be  received  un- 
til February  11. 

Dr.  iM.  B.  Grieve,  city  health  officer,  Spo- 
kane, Wash.,  has  filed  a  communication  to  the 
city  council  reconniiending  the  construction  of 
the  1-ifth  ward  sub-trunk  sewer.  No,  10. 

The  citizens  of  Ellensburg,  Wash.,  voted 
Dec.  II  in  favor  of  the  proposition  of  issuing 
bonils  tr>  the  amount  of  ?300,000  to  build  a 
municipal  water  system.  Plans  prepared  by 
City  Engineer  G.  N.  Miller  call  for  the  con- 
struction of  a  IG-in.  pipe  line  from  Lake 
ClcElum,  in  the  upper  part  of  Klickitat  Coun- 
ty, to  Ellensburg.  This  would  furnish  ap- 
proximately 2,500,000  gals,  daily.  Surveys  for 
the  system  have  been  completed.  F.  Craig  is 
mayor. 

The  Sound  Construction  &  Engineering  Co., 
of  Seattle,  Wash.,  and  Caughrcn  &  Woldson 
of  Spokane.  Wash.,  at  $.'?43,347  and  $384,853, 
respectively,  were  the  only  bidders  Dec.  6  at 
Tacoma,  Wash.,  for  the  construction  of  the 
city's  McMillian  reservoir,  which  will  have  a 
capacity  of  100,000,000  gals.  The  bids  were 
rejected  as  being  above  the  estimate  of  City 
Engineer  W.  C.  Raleigh,  which  was  $310,000. 
The  following  work  would  be  necessary  to 
complete  the  reservoir:     Clearing,  53.00  acres; 

f rubbing,  25.34  acres;  Excavation  of  earth 
83,000  cu.  yds.;  concrete,  A,  14,270  cu.  yds  • 
concrete,  R,  8,-500  cu.  yds.;  puddling,  100  cu! 
yds. :  steel  reinforcing  bars,  5,000  lbs  ;  struc- 
tural steel,  15,128  lbs;  refined  asphaltum,  160- 
000  lbs.;   tarred   felt  paper,  .50,000  lbs  ■     wa- 


terproofing compouiul.  14:i,uoo  lbs.;  iron,  lOU 
lbs  ;  washout  and  regulating  gates,  5;  gate 
houses,  3;  fish  screens,  14  sections;  circular 
sluice  gates,  T;  gauge  boards,  3;  steel  pipe, 
35.5  lin..  ft. ;  cast  iron  pipe,  90  lin.  ft. :  rein- 
forced concrete  pipe,  860  lin.  ft.;  drain  tile, 
C-in  11,700  lin.  ft.;  drain  tile,  8-in.,  1,300  Iin. 
ft.;  lumber,  8,000  ft.  B.   M. 

Information  is  obtained  that  an  option  has 
been  given  bv  the  present  owners  of  the  Olyni- 
pia  water  works,  Olympia,  Wash.,  to  George 
H.  Tilden  &  Co..  of  Seattle,  representing 
other  parties. 

Preliminary  plans  have  been  completed  by 
City  Engineer  Morton  Macartney  of  Spokane, 
Wash.,  for  the  proposed  combination  storm 
drain  and  sanitary  sewer  for  Union  Park.  It 
is  planned  to  divide  the  park  into  three  dis- 
tricts. The  proposed  route  is  as  follows :  Be- 
ginning at  the  corner  of  Havana  and  Hart- 
son,  running  east  on  Hartson  to  Smith,  north 
on  Smith  to  Fourth,  east  on  Fourth  to  Ma- 
delia,  north  on  Madelia  to  Third,  east  on 
Third  to  Perry,  thence  in  a  northwesterly  di- 
rection to  the  corner  of  Sprague  and  Erie, 
crossing  Second,  Pacific,  Ivory  St.  and  First 
thence  north  on  Erie  to  an  outlet  in  the  Spo- 
kane river.  The  estimated  cost  of  the  im- 
provement is  $314,000. 

The  board  of  public  works  of  Spokane, 
Wash.,  has  decided  to  readvertise  for  bids  for 
the  construction  of  the  Lincoln  Heights  reser- 
voir. Bids  recently  received  were  rejected  on 
account  of  their  wide  difference  in  cost  com- 
pared with  the  estimated  cost  of  a  reservoir 
built  along  the  plans  accepted  by  the  city 
council.  The  estimated  cost  of  the  reservoir 
IS  $130,000. 

The  city  of  Vancouver,  Wash.,  held  an  elec- 
tion Dec.  6  to  vote  on  the  proposition  of  is- 
suing bonds  to  the  amount  of  $314,000  for 
the  installation  of  a  municipal  water  system. 
It  is  proposed  to  bring  the  water  from  Lewis 
River,  a  distance  of  about  23  miles.  J.  P. 
Kiggins  is  mayor. 

West  Virginia. 

4*Bids  will  be  received  until  noon,  January 
2,  by  D.  C.  Griffin,  Recorder  of  the  City  of 
Mannington,  W.  Va.,  for  laying  18-in.  sewer 
line  from  Burt  Town  Hill  to  Buffalo  Creek. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  city  engineer. 

Plans  have  been  prepared  by  T.  Chalkley 
Hatton  of  Wilmington,  Del.,  for  the  construc- 
tion of  a  new  water  works  system  for  Rom- 
ney,  W.  Va.,  at  an  estimated  cost  of  $jij,0(li). 
The  work  will  include  two  pumps,  gasoline 
engine,  supply  and  distribution  pipes  of  cast 
iron,  valves,  hydrants  and  concrete  reservoir. 
City  will  hold  an  election  Jan.  5  to  vote  on 
the  proposition  of  issuing  bonds  for  the  con- 
struction of  the  system  and  if  carried  the  con- 
tract will  be  let  immediately.  The  water  sup- 
ply w'ill  be  secured  from  springs  about  three 
miles  from  the  city.  John  Linthicum  is  chair- 
man of  the  water  committee. 

Wisconsin. 

The  C^onimon  Council  of  Stoughton,  Wis., 
has  adopted  a  resolution  favoring  the  purchase 
of  the  Stoughton  Mill  Co.  property  for  $18,700 
for  power  purposes. 

The  city  of  Eau  Claire,  Wis.,  has  under 
contemplation  the  construction  of  a  trunk 
sewer  for  the  Seventh  ward. 

The  city  of  Rice  Lake,  Wis.,  has  sold  bonds 
to  the  amount  of  $13,000  for  the  construction 
of  sewers. 

The  state  railway  commission  of  Wiscon- 
sin has  issued  an  order  fixing  the  valuation 
of  the  property  of  the  .\ppleton  Waterworks 
Co.,  .Appleton,  Wis.,  at  $2.55.000.  The  citv  of 
Appleton  contemplates  purchasing  the  prop- 
erty. 

The  city  council  of  Manitowoc,  Wis.,  has  de- 
clared its  intention  of  appealing  to  the  state 
railroad  commission  for  condemnation  of  the 
vyater  works  plant  for  the  purpose  of  pur- 
chasing the  same. 

Canada. 

•{•Bids  w^ill  be  received  until  noon,  Januarv 
a,  by  City  Clerk,  North  Vancouver.  B  C  for 
supplying  materials  and  constructing  complete 
sanitary  sewers  on   Esplanade,   First,   Second 


Third  Sts.,  Forbes  .\ve.  main  sewer  from 
Keith  road  northerly  to  city  limits,  and  on 
Eighth  St.  and  Lonsdale  Ave.,  from  Forbes 
Ave.  along  Eighth  to  Lonsdale  Ave.,  and  along 
Lonsdale  .\ve.  to  18th  St.  Plans  and  specifi- 
cations can  be  obtained  of  George  S.  Hanes, 
City   Engineer. 

^Bids  will  be  received  until  5  p.  m.,  Jan.  6, 
by  Canadian  General  Electric  Company,  Ltd.. 
212  King  St.,  West,  Toronto,  Ont.,  for  the 
construction  of  a  power  house  on  'the  water 
works  dam,  near  Peterboro.  Plans  and  spec- 
ilicatinns  may  be  had  at  the  office  of  the  above 
mentioned  company  or  the  office  of  William 
Kennedy,  Jr.,  Rooms  8  and  !)  Y.  M.  C.  A. 
Bldg.,  Montreal,  Can. 

®The  Canada  Foundry  Co.,  of  Toronto,  Ont.. 
has  been  awarded  the  contract  by  the  board  of 
control  of  Toronto  for  furnishing  .303  ft.  of 
rivetted  steel  pipe,  6-in.  in  diameter,  for  $4,.378. 
Bids  were  opened  Dec.  14, 

.Advices  from  Victoria,  B.  C,  states  that  the 
committee  appointed  to  report  upon  the  cost 
of  installing  a  sewage  system  between  the  cit\ 
limits  and  Beaumont  nost  office  has  reported 
the  appro.ximate  cost  of  the  work  as  outlined 
in  the  plans  of  Edward  2\Iohun  of  the  public 
works  department,  at  $100,000. 

The  common  council  of  Toronto,  Ont.,  has 
decided  to  call  a  special  election  Jan.  2  to 
vote  on  the  issuance  of  bonds  to  the  amount 
of  $824,400  for  the  construction  of  a  system 
of  storm  overflow  sewers. 


TRADE  NOTES. 

The  H.  W.  Clark  Co..  of  Mattoon,  111.,  manu- 
facturers of  the  Clark  meter  box  and  water 
works  appliances,  contemplate  the  building  of 
a  new  enlarged  and  modern  factory,  comprising 
both  iron  and  brass  machine  shop  and  concrete 
works.  The  rapidly  continuous  increase  of  this 
company's  business  have  made  this  move  neces- 
sary in  order  to  take  care  of  its  growing  busi- 
ness and  for  providing  for  the  manufacture  of 
new  appliances  calling  for  special  machinery 
and  eciuipment.  Building  operations  will  com- 
mence in  the  early  Spring. 

The  addition  to  the  boiler  shops  of  the  J.  1 
Case  Threshing  Machine  Co.,  Inc.,  Racine,  Wis., 
is  just  being  completed.  This  is  a  building  60 
ft.  by  215  ft.,  which  will  be  used  exclusively  for 
a  stock  room  for  the  Case  boiler  shops.  A 
boiler  storage  has  been  completed  230  ft.  by  60 
ft.  This  is  eqaipped  with  a  traveling  crane  for 
movement  of  boilers  from  one  part  of  the  build- 
ing to  another.  Under  the  supervision  of  the 
architect  for  the  Case  Company,  the  above  work 
has  been  undertaken  and  completed,  also  the 
remodeling  of  the  Garfield  warehouse,  which  is 
100  ft.  by  250  ft.  and  two  stories  high.  This 
building,  when  the  remodeling  is  completed, 
will  be  used  as  a  machine  shop.  Machine  shop 
facilities  have  not  been  adequate.  As  soon  as 
the  weather  will  permit  other  buildings  will  be 
put  under  construction  by  the  Case  architect 
and  completed.  The  heavy  business  for  the 
present  year  has  necessitated  all  these  changes. 

Over  200  Eureka  concrete  mixers  are  now 
being  used  m  New  York  City  on  construction 
work.  Among  the  important  jobs  that  the 
Eureka  mixers  have  been  used  on  exclusively 
are  the  new  New  York  City  Post  Office  at  Stb 
Ave..  32nd  to  33rd  Sts.,  where  three  of  these 
mixers  were  used  for  seven  months  under  daily 
test.  The  Lehigh  Valley  R.  R.  Co.  use  Eurekas 
exclusively,  and  they  are  also  used  on  Jackson 
Ave.  station,  of  Central  Railroad  of  New  Jersey, 
in  Jersey  City.  N.  J.  (W.  A.  L'Hommedieu  & 
Co.,  contractors),  and  on  McCoomb's  Dam  Park 
Sewer  ( E.  A.  Matthews,  contractor) ,  for  the 
New  York  Central  R.  R.  The  machine  on  this 
work  had  to  be  approved  by  engineers  of  Bor- 
ough of  The  Bronx,  and  engineers  of  the  rail- 
road company,  who  expressed  themselves  as 
being  well  satisfied  of  tlie  tests  that  they  made 
both  of  the  mixing  and  measuring.  The  ma- 
chines are  manufactured  by  the  Eureka  Machine 
Co.,  Lansing,  Mich.,  the  eastern  agents  being 
W.  V.  Johnson  &  Co.,  1  Madison  Ave.,  New- 
York. 


PROPOSALS  FOR  DREDGE.  —  U.  S. 
ENGINEER  OFFICE.  Vicksburg,  Miss., 
Dec.  15.  1910.  Sealed  proposals  for  steel 
hull,  self-propelling  hydraulic  dredge,  stee) 
pontons  and  pipe  line,  and  also  for  the 
component  groups  thereof,  including  steel 
dredge  hull,  steel  pontons  and  pipe  line, 
upper  works,  steam  plant,  propelling  ma- 
chinery, electric  plant,  pumping  engine 
condenser  plant,  and  evaporator,  sand 
pump,  suction  pump  and  ladder,  cutter 
head,  gear  and  engine,  winches  and  re- 
frigerating plant,  will  be  received  at  this 
office  until  12  m..  January  18.  1911.  and 
then  publicly  opened.  Information  on  ap- 
oUcation.  CLARKE  S.  SMITH,  Capt.» 
Engrs. 
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